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BCTYII

EnexkrpuuHe OCBITJICHHS € HEBiJ €MHHM €JIEMEHTOM Cy4YacHOi IMBUII3aLii, IO
3abesneuye kKoMmpopT, Oe3meKy, NPOAYKTUBHICTH Tpalli Ta €CTETHYHE CIPUHHSITTS
HaBKOJIMIIHBOTO cepeoBuina. BoHO Bimirpae BaxiMBY pojib y BCiX cepax AisTbHOCTI JIOAUHU
— Bix MOOYTYy /0 MPOMHUCIIOBOCTI, BiJl BYJUYHOTO OCBITJIICHHS /IO apXITEKTYPHHUX 1 XyIOXKHIX
IHCTAIALIN.

Hucuumutina «EnekrpuyHe OCBITIIEHHS» MPHUCBSUEHA BUBYCHHIO HAYKOBUX, TEXHIUYHUX i
TEXHOJIOTTYHUX OCHOB CTBOPEHHS, PO3pPaxyHKy Ta €KCIUIyaTalii CHCTEM OCBITIEHHS Ha 0a3i
SNIEKTPUYHMX JDKEpen CBiTHa. Y 11 Mexkax po3msigaroTbes (pi3MYHI MPUHIUIM TIEPETBOPEHHS
€JIEKTPUYHOI €HEePTii y CBITIOBY, Oy/I0Ba Ta XapaKTEPUCTUKH CyJaCHHUX JIaMII 1 CBITHJIbHUKIB, a
TaKOX METOJM IPOEKTYBAHHS OCBITIIOBAJbHUX YCTAaHOBOK /Ui PI3HUX THUIIB 00 €KTIB —
KHUTIIOBUX, TPOMAJICHKUX, IIPOMHUCIIOBUX 1 CUTLCHKOTOCIIOIAPCHKUX.

OcoOnuBa yBara NpuAUIS€THCS MUTAaHHAM €Heproe()eKTUBHOCTI, €KOJIOTTYHOT OE3MeKH Ta
€proOHOMIKM OCBITJIEHHS, IO € aKTyalbHUMH Yy CyYacHHMX YMOBaxX PO3BUTKY TEXHOJIOTIH.
CryneHTH BHBYAIOTH TpPAJUIIHI Ta Cy4acHI JpKepena CBITJIA (JaMIM PO3’KaplOBaHHS,
ra3opo3psjiHi, CBITJIOMAI0/HI, JIOMIHECHEHTH1), MPUHIUIN (OPMYBaHHS CBITIIOBOTO IMOTOKY, a
TaKOX HOBITH1 CHCTEMH aBTOMATH30BAHOTO KEPYBAHHS OCBITJICHHSIM.

[Iporpama nucnurmiiHE —Tiepeadadae omaHyBaHHS  (I3UYHUX OCHOB  ONTHYHOTO
BUIIPOMIHIOBaHHS, OyJIOBU ¥ MPHUHLHUIIIB A1l €IeKTPUYHUX JKEpell CBITIA, TUMIB CBITUJIBLHUKIB 1
OCBITJIIOBAJIbHUX YCTAaHOBOK, @ TaKOK 3aCBO€HHS METOJMK PO3pPaxyHKY pIBHIB OCBITJIEHOCTI Ta
mig00py ONTUMAIBHUX TEXHIYHUX PILIEHb U1 KOHKPETHUX YMOB €KCILTyaTallii.

VY pe3ynbrari BUBYEHHS KYpCy CTYICHTH TIOBUHHI:

. 3HaTH (I3WYHI OCHOBH CBITJIOBHUX TMPOIECIB, OIOJOTIYHY MJif0 ONTHYHOTO
BUIPOMIHIOBAHHS, THUIM Ta XapaKTEPUCTUKH JIAMIT 1 CBITWJIBHHKIB, NPUHIUIN TOOYIOBH
OCBITJIFOBAJILHUX 1 OTIPOMIHIOBIBHUX CHCTEM;

. BMITH BUKOHYBAaTH TEXHIYHI PO3PaxyHKH OCBITJICHHS, BUOWUpaATH ONTHUMAJIbHI
JDKepelia BUITPOMIHIOBAHHS Ta KOMIIOHYBAaTH €HEproe()eKTHBHI CUCTEMH OCBITJICHHS BilITOBIIHO
JI0 BAMOT HOPMAaTHBIB 1 yMOB POOOTH.

3acBOEHHS ITUCHUIUTIHU GopMmye Yy 3700yBadiB BUIIOT OCBITH KOMILJIEKC TEOPETUUYHUX
3HaHb 1 NPAKTUYHUX HABUYOK, HEOOXITHUX i (axiBIiB Yy Taly3siX eJIeKTPOTEXHIKH,
CBITJIOTEXHIKM Ta €HEPrOMEHEPKMEHTY, CIPHUSAIOYM PO3BUTKY KOMIIETEHTHOCTEH 13
MIPOEKTYBaHHS, MOHTaXXY Ta 0OCIIyrOBYBaHHSI Cy4aCHUX CUCTEM OCBITJICHHS.



TEMA Nel. 3ATAJIBHI BIIOMOCTI ITPO OIITUYHE BUITPOMIHIOBAHHSA

Mera: o3HailoMUTH 3700yBaviB BUIIOT OCBITH 3 OCHOBHUMH IOHSTTS T4 BUSHAYCHHS TPO
ONTUYHE BUIPOMIHIOBAHHSI.

AHoTauis

Jlana TeMa Yy3arajbHIOE OCHOBHI ()i3W4HI NPUHIUNKN (OPMYBAaHHS Ta MOLIUPEHHS
ONITUYHOTO BUIPOMIHIOBAHHS, HOTO CHEKTPAIbHI XapaKTEPUCTUKU Ta BILIMB HA KUBI OPTaHI3MHU.
Po3rnsiHyTo mpHpoxy eIeKTPOMArHiTHUX XBWIJIb, OYZOBY CIIEKTpa ONTHYHOTO [Iialla3oHYy,
B32€MO3B’SI30K MK JIOBKWHOIO XBHIJII, YACTOTOIO Ta EHEPTi€l0 BUITPOMIHIOBAHHS.

BucsitneHo ocHOBHI BUAM 010J0TTYHOT J1i ONTUYHOTO BUIPOMIHIOBAHHS, 30KpemMa Horo
BIUIMB Ha (DI310JI0TIUHI TpOIeCH, (POTOCHUHTE3, PEryJslil0 OIOpUTMIB Ta CTaH OpraHi3My
moauHu. Martepian nekuii GopMmye LUTICHE YABIEHHS NpO (I3UYHY CYTHICTh, BJIACTHUBOCTI Ta
3HAYEHHS ONTUYHOTO BUIIPOMIHIOBAHHS Y IPUPOIHUX 1 TEXHIYHUX IpOLiecax.

Keywords: optical radiation, spectrum, electromagnetic waves, photon, photobiological
action, visible light.

Inan Jexmii
1. OCHOBHI MOHATTS 1 BUBHAYCHHS,
2. CrieKkTp eneKTpPOMarHiTHUX KOJWBaHb, HOTO BJIACTUBOCTI 13aCTOCYBAHHS;
3. PoznoaineHHs eHeprii ONTUYHOTO BUITPOMIHIOBAHHSI TIOCHIEKTPY;
4. MexaHi3M BUHUKHEHHS OIITHYHOTO BHIIPOMIHIOBAHHS;
5. ®oT00i0JIOTIUHA [Tisi ONITUYHOTO BUIIPOMIHIOBAHHS;
6. BiosioriuHuii BIUITMB BUIMMOTO CBITJIa HA OPTaHi3M JIIOIUHU.

Xix npoBeeHHs JIEKIIHHOT0 3aHATTS
I. Opranizaiis rpynu;
II. MoTtuBalisg HaBYaJIbHOI AIbHOCTI. OroJIoIeHHs TEMU i METH;
I11. BuknageHHs Ta 0OroBOpEHHS HOBOTO MaTepiaiy.
IV. OronomieHHs 3aBIaHHS Ha CAMOCTIHE OTpaIlfoBaHHs Ta MiATOTOBKY.

1.1. OcHOBHi HOHATTH i BU3HAYECHHA

OntuyHe BUIPOMIHIOBAHHSA IO CBOill NPHUPOJI BIIHOCHUTHCS JO €JIEKTPOMArHITHUX
koJiBaHb. KommBanHsA 3 noBXuHOXO XBwil Big 1 HM mo 10000 HM Ha3MBarOTHCI OITHYHUAM
BUINPOMiHIOBaHHSAM. Bci mpenmern (Tina), 1m0 OTOYYIOTh HAC, BUITYCKAIOTh €IEKTPOMATHITHI
xBuJIi. el mpouec CynpoBOKY€eThCS BUAUICHHSIM HAaKOIMMUYEHOT B HUX €Heprii.

VY 3aragbHOMY CHEKTpl €JEKTPOMAarHiTHUX BUIPOMIHIOBaHb ONTHYHA OOJIACTh CKIIAJAE
JMIIE HEBEIMKY 4acTUHY. SIK 1 BCAKI IHIII XBWJIBOBI HPOIECH, BUIPOMIHIOBAHHS MPHUUHATO
XapaKTepU3yBaTu JAOBXKUHOIO XBHJI (A), MiA KOO PO3YMIEThCA JiHIHHA BiACTaHb (y HANpsIMKY
PO3MOBCIOPKEHHS] BUIIPOMIHIOBAHHS) MDK JIBOMa CYCiIHIMM TOYKaMH 3 OJHAKOBOIO (ha3oro. 3i
IIBUJIKICTIO CBITJIA C Ta YacTOTOIO V (YMCIIO KOJUBaHb B CEKYH/AY) TOBKHMHA XBUJI 3B’s3aHa
HACTYIHOIO 3aJIeKHICTIO:

1 (8
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1€ A — JOBKHHA XBWII, HM;, ¢ - mBuakicTs ceitia 3-10%° cm-c?; v — gacrora BUITPOMIHIOBAHHS,
I

VsBiIeHHS TPO BUIPOMIHIOBAHHS SIK XBHJIBOBHM IMPOIEC HEJOCTATHHO ISl MOSICHEHHS
JEeSKUX BJIACTUBOCTEW BHIIPOMIHIOBaHHSA. EjeKTpoMartirHe BUIIPOMIHIOBAHHS NPHU B3aEMOJIII 3
MaTepiero (PeYOBHHOI0) BeZle cebe Tak, K HiOM HOro eHepris po3iiieHa Ha MOpLii — KBaHTH.

KBantun OTITUYHOTO BUIIPOMIHIOBaHHS ~ Ha3UBAIOTh ¢doTonamu. doToHN
PO3MOBCIOKYIOTHCS SIK MaTepianbHi 4acTuHkH. Excnepumentanbao 1. M. JlebeneBum Oyio
JOBEJICHO, IO BHIIPOMIHIOBAHHS NPEICTABIIIE COOOI0 TOTIK MaTepiaIbHUX YaCTUHOK, SKi,
MOTPAIUISIOYA Ha SKy-HEOYIb TMOBEPXHIO, poOisATh Ha Hei THCK. TeopeTwuHi oOrpyHTyBaHHS
KBaHTOBHX BJIACTHBOCTEH BUIIpOMiHIOBaHHA Hanexatb M. [Tnanky ta A. EitHmreiiny.

@®OTOH Ma€e BIIACTHUBOCTI K YACTUHKU (KOPIYCKYJIHM), TaK 1 €JIEKTPOMAarHiTHOI XBHIIL
Enepris ¢poToHa mpomnopiiifiHa 4acToTi €1eKTPOMArHiTHUX KOJMBaHb V 1 00epHEHO MporopiiiiiHa
JOBXUH1 XBHJI1

JloB)kMHa XBWJIl - 1€ BIJICTaHb, Ky HPOXOJUTh IMPOMIHb 3a Yac IOBHOIO MEpiony
KOJMBaHHSA. MDK MIBHJKICTIO NMOLIMPEHHS CBITJIA Y BakyyMi, JOBJKMHOIO XBHJII 1 4aCTOTOIO
KOJIMBaHb ICHYE 3aJIEKHICTb:

BunpowmiHioBaHHs, BU3BaH1 3MIIIEHHSAM €JEKTPOHIB MPH HarpiBaHHi a00 eIeKTPUYHUM
pPO3pSAIOM, BITHOCATHCS IO ONTHYHOI 30HM €JIEKTPOMArHiTHUX XBHJIb. OTXe, €NeKTpOMarHiTHi
KOIMBAHHS 3 JOBKHMHOIO XBHIb Bix 1 ¢ 10'° M (manoMeTpn) 10 1 MM HA3MBAIOTHCS ONTHYHAM
BUIIPOMIHIOBaHHSIM.

Benmuunna eneprii ¢dotona E 3anexxuth Bil MTOBXWHU XBUJII BUIPOMIHIOBAHHS 1 MOXKE

Oytu obumncieHa 3a GopMysoro:

p=e
A

ne h - crana ITnanka, piBHa 6,62-103* JIxk-c; ¢ - mBHUAKicTH cBiTna, ska nopisatoe 3-1010 cm-< 1

Tak sk c=V-A, TO, BIANOBIAHO, BHpa3 MOXXHA 3alUCaTHU HACTYITHUM YHHOM:

E=hv

OnHielo 13 OCHOBHHMX BEIIMYWH, SIKA XapaKTEPH3ye BHUIIPOMIHIOBAHHS, € TIOTIK
BHUIIPOMIHIOBAHHS, il IKUM PO3YMIETHCS MOTY)KHICTh BUIIPOMIHIOBaHHS. HaBiTh B HEBEITMKOMY
MOTOIIl, BUIPOMIHIOBAaHHS € BEJIMKa KUIBKICTh (JOTOHIB, ajie KOXKEH 13 HUX Ma€ Iyxe Maly
eHepriero. Tomy 11 6araTbOX MPAaKTUYHMX BHUMAJKIB MOXHa paxyBaTH, IO €HEprisi (HOTOHIB
PIBHOMIPHO PO3MO/IjIeHa B TIOTOIIl BUIIPOMIHIOBAHHS 1 MOTJIMHAHHS, @ BUITYCKaHHS TUIaMH JaHOT
SHeprii MOKHA PO3TJIsIaTH, SIK Oe3NepepBHUMN MPOIIEC.

B nmepmiit monoBuHi XX cromitTss OynaM BCTaHOBIEHI HOBiI (hakTH, SKI MAalOTh
Oe3rocepe/IHe BITHOMICHHS JI0 BYCHHS PO ONTUYHE BUIIPOMIHIOBAHHS:

- ONTHYHE BUIPOMIHIOBAHHS XapaKTEPU3YEThCS XBWIBOBUMH 1 KOPIYCKYJISPHUMHU
BJIACTUBOCTSIMU;

- YaCTUHKUA PCUOBHHHU, TAKOX SK 1 ONTUYHOTO BUIPOMIHIOBAHHS MAIOTh IBIHHY
KOPITYCKYJISIPHY 1 XBUJIbOBY ITPHPOLY;

- YaCTUHKM PEYOBMHHM MOXYTh IMEPETBOPIOBATHCH B ONTHYHE BUIPOMIHIOBAHHS, a
OTNITUYHE BUIIPOMIHIOBAHHS B PEUOBHHY.

1.2. CiekTp €JIeKTPOMAarHiTHUX KOJIMBaHb, HOr0 BJIACTHBOCTI i3aCTOCYBAHHA

OntuyHa 001aCTh CTIEKTPA NOAUIAETHCA HA 3 30HU:
1. VY@ - unpominroBaHHs — i€ HEBUIMME BUIIPOMIHIOBaHHs (YIbTPa — 10 JIATHHI - 32),
6



TOOTO BOHO 3HAXOJWTHCS 33 BUIMMHUM BHUIIPOMIHIOBAHHSM B Jiaria3oHi JOBXHUHU XBWJIb |HM -
380 um. [lanuii giana3oH NOIUIAETHCS HA YOTUPU TPYIIH:

lam — 200 amM — BakyymHe ynbTpadioneroBe BumnpomintoBanHs; 200 am — 280 HM —
yabTpadioner B o6macti C;

280 am — 315 M — ynerpadioner B obmacti B; 315 um — 380 um — yneTpadioner B
obmacri A;

2. BuauMe BUIPOMIHIOBAaHHS, 1I€ TaKe, AK€ MOKE BUKIMKATH 30POBE BiI4yTTs JIIOIHMHH
1 BOHO 3HAaXOJIUTHCS B Jiana3oHi ToBxkuHU XBIwIb 380-760 HM.

3. IY-BunpoMiHIOBaHHS — Ii€¢ HEBMAMME BUIPOMiHIOBaHHA (iHdpa — mo matuui -
norepeny), TOOTO BOHO 3HAaXOAWTHCS IMOMEpeNy BHUIMMOIO BHIIPOMIHIOBAaHHS B Jliana3oHi
noBxkuHU XBWIb 760-10000 M. [lanuii qianazoH MOAUISE€THCA HA TPU TPYIIH:

760 um — 1400 HM — iHQpadepBOHE BUITPOMIHIOBAHHSI B 00J1aCT1 A;

1400 um — 3000 uM™ - iH(ppavepBOHE BUNIPOMIHIOBaHHS B 001acTi B;

3000 am — 10000 vM - iHdpauepBoHe BumnpomiHioBaHHs B oOmacti C. Cnoekrtp
BUIIPOMIHIOBaHHS — 11€ CYKYNHICTh BUIIPOMIHIOBaHb,

PO3MIILIEHUX B Pl B MOPSAKY 3MIHU JOBKHUHU XBHJIL.

PosrnsiHemo O1TbIN 1€TaaTbHO ONITHYHE BUIIPOMIHIOBAHHS.

3rigHo puc.] BUAMME BHIIPOMIHIOBAHHS 3aiiMa€ BY3€HBKY ITOJIOCY B CIIEKTPI ONITHYHOTO
BUIIPOMIHIOBAHHSI, ajJie caM€ BOHO BIJII'pa€ BUPIMIAIbHY POJIb KUTTENSIBHOCTI JIIOJUHH, TaK SK
3a0e3rneyye MOXIJIMBICTh OPIEHTYBATHUCh B IPOCTOPi, PO3PI3HATH KOJBOPU MPEAMETIB, SKi
3HAXOJATHCS MO, BAKOHYBATH TIEBHI TEXHOJIOTIUHI OTepartii.

[Iponykt xapyyBaHHS POCIMHHOTO 1 TBAapUHHOTO TOXO/KEHHS, EHEepropecypcu
(Byrius, ra3, HadTa) 1€ pe3yabTar Mii BUAUMOTO BUNIpoMiHOBaHHs COHIIS Ha HaIly TJIaHETY 3a
paxyHOK (OTOCHHTE3y, SKHH TPOXOJUTh Oe3nepepBHO Ha 3emili B 3€JIE€HUX POCIIHHAX.
BunpowmintoBanus CoHIlg MOKa3ye, MO BHAMME BUIIPOMIHIOBAHHS HEOJHOPIAHE, X04Ya BOHO
CTBOPIOE BITUYTTS OLIOTO CBITIIA.
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Puc. 1 — Cnektp e1eKTpoMarHiTHOTO BUMPOMIHIOBAHHS
1.3. Po3noainieHHs1 eHeprii ONTHYHOr0 BUNPOMIHIOBAHHS MOCHEKTPY

BunpomintoBanus CoHIIE 1 INITyYHHX JDKEpEJ, SKI 3aCTOCOBYIOThCS Ha TIPAKTHIII,
HEOJHOPIAHI 1 CKIIAIAal0ThCS 3 BUIIPOMIHIOBAHb PI3HUX JIOBKUH XBUJIb. SIKIO BUAMMY YaCTHHY
CKJIAJITHOTO BHUIPOMIHIOBAHHS, 110 CTBOPIOE BIAYYTTS OUTOTO CBITJIA, PO3KIACTH 3a JOTIOMOTOIO
MPU3MH Ha OJHOPIAHI MOTOKH, TO KOXEH 3 HUX Oyme Martu CBid XapakTepHui kojip. Oko
JIOJIMHU 3J1aTHE po3pi3HATH Oinbmie 150 KoJbOpOBHX BIATIHKIB, BIAMOBIIHUX BUIIPOMIHIOBaHB
PI3HUX JOBXHWH XBUJIb. KOJBOPOBI BIATIHKK TUIABHO TIEPEXOATh OJIMH B OJHOTO.

YMOBHO TPHUHHATO YBECh CIIEKTP BHAMMOTO BHIIPOMIHIOBAHHS PO3AUIATH Ha BiCiM
TUISTHOK, IO BIAMOBIAAIOTh HAHOUIBI XapakTEPHUM KoJibopaMm. OpieHTOBHI MeXi ITUX IUISTHOK
HaBeJIeHO B Ta0u. 1. Ta puc. 2.

Tabmursa Nel
«YMOBHI KOJIbOPH 1 OPIEHTOBHI JJOBXXUHU XBHIIb)»
JloBuHa XBHJIi, HM Kouip
380-450 dioneToBHiA
450-480 Cuniit
480-510 ["omnyOwmit
510-550 3eneHuit
550-575 ’KoBTto-3enenuit
575-585 Kostuit




585-620 OpanxeBuii
620-760 UYepBonuii
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| HorTuii | 565—5390 [ 530—510 H 210—2.19
| Momaparesnii | 590—625 [ 510—480 198210

“epBoHKIA 625—740 168198

Puc. 2. - BigHOIICHHSI TIOBXHHHA XBUJIb JI0 KOJIBOPY

Konbopu, 110 BHHUKAIOTH T BIUIMBOM OJTHOPITHUX TMOTOKIB PI3HUX JOBXHH XBHJIb,
HA3WBAIOTBCS  CHEKTPATbHUMHU KOJbOpaMH. Jlogarodm 10 OJHOPITHOTO BHITPOMIHIOBAHHS
CKJIaJHE, MOKHA OTPUMATH 0arato BIITIHKIB I[LOTO KOJBOPY, SIKI OyAyTh BIAPI3HATUCS OJWH BiJ
OJIHOTO CITIBBIJHOIICHHSIM OUTOTO (CKJIQQHOTO) 1 MOHOXPOMAaTHYHOTO TOTOKIB. CKiamHe
BHUIPOMIHIOBAHHS PI3HUX JDKEPENT MOXKE MaTH PI3HY KOJIHOPOBICTh. KOJIBOPOBICTH CKIAJIHOTO
BHUIPOMIHIOBAHHS BU3HAYA€THCS BITHOCHOIO HASIBHICTIO MOTO €HEprii, 10 TMpUIIaJae Ha Pi3HI
JTOBXUHU XBWJIb. PO3MoAil eHeprii 1Mo CHeKTpy - HaWBaXJIMBINIA XapaKTEPUCTHKA
HEOHOPIAHOTO BUIIPOMIHIOBAHHS.

Oui JTIOAMHU MOXYTh CIIPUUAHATH MiHIMaIbHY OCBITIeHICTh 0,1 K (116 MicsYHE CSAUBO).
MakcumanbHa OCBITJICHICTh, A0 SIKOT MOXYTh NMPUCTOCYBATHCh 04i, ckiamae 100000 nk. ITpu
HU3BKIA OCBITJIEHOCTI OYi MPAIIOIOTh B PEKUMI HIYHOTO 30pYy 3a PaXyHOK POOOTH MaTUIKOBUX
€JIEMEHTIB, MPHU BHUCOKI OCBITJIEHOCTI 0OYl JIOJUHU MPAaLIOITh B PEXHUMI JEHHOTO 30py 3a
pPaxyHOK KOJIOOYKOBHUX €JIEMEHTIB ciTdyacToi 000JI0HKH OKa. [Ipu mepexoi OCBITIEHOCTI3 HIYHOT
Ha JICHHY, a00 HaBMaKH 0Yl JIOAUHHU MPAIIOIOTh PEKHUMI CYTIHOK.

YcepenHeHa KpuBa CIIEKTPAIBHOT YYTJIMBOCTI OKa BCTaHOBJIEHA MDKHAPOIHOKO KOMICIEIO
o ocBiTieHocti (MKO 1924 p.) i Terniep BUKOPUCTOBYETHCS MPU BCIX pO3paxyHKaX CBITIOBOT il
BUIIpOMiHIOBaHHS (puc. 3. KkpuBa 1).
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Puc. 3 — Cepenne 3Ha4eHHS CIIEKTPAIbHOT UYTIMBOCTI O0Ka:l - ycepenHeHa KpuBa
CIEKTPAJIbHOT YyTIMBOCTI 0Ka; 2 - KpUBa CIIEKTPAIIbHOI UYTIUBOCTI OKa B YMOBaX HIYHOTO 30DYy.

MaxkcumyM 11i€1 KpUBOi YMOBHO NPUNHATHH 32 OJJMHUILIIO 1 TPUIIAJIA€ HA TOBXKUHY XBHJI1 A
= 555 um. KpuBa 2 nokasye, 10 B yMOBax HIYHOTO 30py OKO JIIOJAMHU pearye Ha JTyXe Maiy
OCBITJIEHICTb 1 B [IbOMY BUIIQJKy CIIEKTpalbHA YYTIUBICTh OKa OyJe 3MillleHa B CTOPOHY OLIbIII
KOPOTKHUX XBWJIb TIO BIIHOMIEHHIO IO KPHUBOI JEHHOTO 30pYy. MakCHMyM IIi€i KPUBOi TaKOX
TMPUHHATHIA 32 OJWHHUIIO 1 BIIOBITa€ JOBXKUHI XBITI A = 507 HM.

3icraBmsitoun kpuBi 1 1 2, Tpeba MaTh Ha yBa3i Te, [0 MAKCUMYMH iX OJTHAKOBI TUTbKH
yMOBHO. B mificHOCTI amapar majoyku Habarato 4ymIMBINN HDK KoyiOoukoBuid. CepenHi
3HAQYECHHS CIEKTPAbHOI YYTJIMBOCTI OKa JJIs JEHHOTO 1 HIYHOTO 30py, HEOOXimHi1 JIst
BUKOPHUCTAHHS B PO3PAXyHKaX CBITIOTEXHIKH.

Mix ymMOBaMHU JIEHHOTO Ta HIYHOTO 30Dy € MepeXigHa 00JIacTh PIBHS OCBITIEHOCTI, SIKY
MO)KHA CIIOCTEpIraTd B MPUPOJHUX YMOBaX KOXEH JEHb IMICHS 3aX0AY COHIIS, KOJU OJHOYACHO
(YHKIIOHYIOTH 00MZIBa amapaTd OpraHy 30py. Y IpOIEci TaKOTO MEPEXOAy CIOCTEepPIracThCs i
nepexijiHa 3MiHa CHEKTPAJIbHOI YYTIMBOCTI OY€H, IO MPHUBOJIUTH IO JEAKHUX CIECIHPIIHUX
sSBUIL. Y IeH mepios crnocrepiraerbes Tak 3BaHuid edekt [lypkiabe. CyTh 1bOTO €(PEeKTy B TOMY,
0 YepBOHA 1 CHHS TOBEPXHI 00'€KTY HArsiMy, SKi BACHb 3MIAIOTHCS MPHOIU3HO OJHAKOBO
CBITJIMMH, BHOY1 POOJIATHCS IUJIKOM PI3HUMHU: CHHIN MPEeaMeT 34a€ThCsl HadaraTto CBITIIIIUM HIK
yepBoHUi. OCTaHHIM 6aYNTHCS BHOYI 30BCIM YOPHUM.

1.4. MexaHi3M BUHUKHEHHS] ONTHYHOI0 BUNIPOMiHIOBAHHS

EnemeHTapHi 4YaCTMHKM DPEYOBHMHHM - aTOMH, MOJICKYJIM 1 KpPUCTaIHM - 3HAXOIATHCA
3BHYallHO B CTaHi eHEpreTHYHOi piBHOBaru. [1o3uTHBHUIA 3apsja sapa aTroMa BPIBHOBAKYETHCS
HETaTUBHUMM 3apsilaMU  eNIeKTPOHIB, sAKi 00epTaloThCsi HaBKOJO szpa. [Iporec BuaneHH
eJIeKTpoHa Big sapa mnoTpeOye BuTpaTH eHeprii. HaOmkeHHs enexkTpoHa 10 sjpa
CYHNpPOBOIKYETbC BUAUIEHHSIM eHepril. Ilpu miaBeneHHi 330BHI O HEUTpaJbHUX YaCTHHOK
NEBHUX MOPLIM eHeprii BOHW MOXYTh MOTJIMHYTH i, MiJBUILMBIIM CBIM 3amac. Taki 4aCTHHKH
Ha3UBaIOTh 30y/PKEHUMH. Y 3BHYAaHUX YMOBaX Il YACTMHKHM HE MOXYTh JIOBI'O 3aJIMILIATHCS B
30y/DKEHOMY CTaHI.

Enexktponu, BinganeHi THMYacoBO Bii Aapa MpH 30yMKEHHI, 3HOBY IOBEPTAIOTHCS Ha
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cBoi cTiiiki opOitu. [Ipy 1bOMY YaCTUHKM MOXYTh BUIIYCKAaTH HAJMIpHY €HEprir0 y BHUIJIAAI
BUIIPOMIHIOBaHHA. BunymeHHs eHeprii 30y/)KEHUMH YaCTHHKAMH MOXKE BiIOYBaTHCS TUTBKU
[[UJIKOM NEBHUMU NOpIisMU. Lle 03Hauae, 10 eneKTpOHH MOXKYTh 00epTaTHCs TUTBKU 1O OpOiTax,
Bi[TAJICHUM BiJ s7pa Ha CTPOro IMeBHiA BincTani. KoskeH aToM XapakTepU3yeThCs IUIIE
KUIbKOMa EHEpreTHYHUMHU PIBHSAMH, KUIBKICTh SKUX THM OUIbIlle, YWUM CKJIAJHIIIA HOTO
cTpykrypa. KoxHOMy mepexomy aroma i3 30y/UKCHOTO CTaHy B CTaH 3 OUIBII HHU3BKAM
SHePreTUYHUM DpIBHEM BiAINOBiNAa€ CTPUOKOMOMIOHE 3BUIBHEHHS €HEprii y BHUTIIAAI KBaHTa
(mop1ii) BUMTPOMIHIOBaHHS NMEBHOI YaCTOTH. A KBaHTH ONITUYHOTO BUIIPOMIHIOBAHHS HA3UBAIOTh
dboToHaMMU.

Takum YMHOM MOJKHA CKa3aTH, II0 ONTHYHE BUIIPOMIHIOBAHHS BHHHUKA€ B PE3YNIbTaTi
Mepexo/ly eNeKTpoHa Ha OUIbII HU3bKUM E€HEepreTMYHHM piBeHb (MEHIly opOITy oOepTaHHs
HAaBKOJIO si/[pa aToMa), IUB. puc. 4.

VY no4aTkoBH MOMEHT €JEeMEHTAapHI YAaCTUHKM pPEYOBHMHM Iepe0yBaloTh y CTaHi
eHepreTu4Hoi piBHOBaru. Ilo3WTHUBHUI 3aps siIpa aromMa BpPIBHOBAKYEThCS HETATHBHUMHU
3apsaMH  €IEeKTPOHIB, MLI0 o00epraloThbcs HaBKolo snpa. Ilpu migBeneHHi 330BHI (3
HABKOJIMIIIHBOTO CEpPEOBUIA) 1O HEHTpaJIbHUX aTOMIB INEBHOI €HEeprii 3amac il B YacTHHIII
(atomi) 30umbmyeThCs. [Ipu mOCATHEHHI SKOTOCH 3HAYEHHS €HEprii, 3amaceHoi B aToMi, MOTo
€JIIEKTPOHU 30y/KYIOTbCA, TOOTO YacTHHA ENeKTPOHIB (B OCHOBHOMY BEPXHBOTO pIBHS)
MEepPEeXO/IMTh Ha IHIY, OUThII BUCOKY opOiTy. EnexkTpoH He Moxke mepeOyBaTH JOBruil 4ac y
30yIKEHOMY CTaH1 i BEepTaEeThCs Ha CBOIO MOCTIHHY opOity. [Ipu nepexosi 3 Ouibllle BUCOKOT Ha
HU3bKY OpOITY €JEeKTPOH BiAJa€ HAUIMIIKOBY €HEPril0 y BHIJISAI BUIPOMIHIOBAHHS.
Bunymenns eHeprii BinOyBaeThCsl MOpIIi€0, KBaHTOM. BennunHa KBaHTa €HEprii 3aJeXuTh Bl
OyZIOoBM aToMa, WOTO CTPYKTYPH, KUTBKOCTI €HEPreTUYHUX pPIBHIB, Ha SIKI MOXE MiIHITHCS
enekTpoH. EHepris kBaHTa BH3HAYAETHCS PIZHUIICIO CHEPTrid €HEePreTUYHUX PIBHIB €JIEKTPOHA.
Po3pi3HAI0TH pe30HaHCHE 1 HEpPE30HAHCHE BUIPOMIHIOBAHHSI.
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Puc. 4 — JIo BUHUKHEHHS BUIIPOMIHIOBaHHS

Hepe3zonaHcHe BUIPOMIHIOBaHHSI — BHIIPOMIHIOBaHHs, II0 BHUHHUKa€E B pe3yibTarTi
MepPexo/ly eNeKTPOHIB 3 OJHOr0 30y/HKEHOTO CTaHy B IHIIMK 3 MEHIIOIO €HEprieio, ale He Ha
OCHOBHMI — HE30y/IKEHUH.

Pe3zoHaHCHE BUNIPOMIHIOBAHHS — BUIIPOMIHIOBaHHS, 110 BUHUKAE B PE3yJbTaTi Iepexoay
€JIEKTPOHIB 31 30yPKEHOTO CTaHy B HE30y/PKEHUH.
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1.5. ®oTobiosoriuna it ONTHYHOr0 BUNIPOMIHIOBAHHS

Enepris onTHYHOTO BHIIPOMIHIOBaHHS O€3MOCEpPEeIHBO [i€ Ha JIOACH, TBAPWH, POCIHH,
MIKPOOPraHi3MH Ta iHII1 puiimMayi. [CHYIOTh HacTyIHI OCHOBHI BUIHM (POTOOI0TOTTYHOT Aii:

CaitJi0Ba 1is. Bupaxkaerbcs B 30pOBOMY BIIUYTTI JIOAWHU 1 103BOJIIE€ OPIEHTYBATHCS B
npocropi. Moro mpuiiMau - oko moAMHM. ETalOHHA KpHBAa CHEKTPalbHOI UyTIMBOCTI OKa
JFOIMHM HaBeJlleHa Ha puc. 5 (kpusa 1).
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Puc. 5 — CniexkTpasibHi XapaKTEPUCTUKU: 1 — OKO JFOAMHH BICHB; 2 — OKO JIFOJMHH BHOYI;
3 — 3enenoro aucta no [.I.CBenTHIIEKOMY (TEOopeTnyHa); 4 — IIKipa TBApUHU (BITAJIBHA); 5 —
OakTepiit;6 — poTocuuTe3 Mo Mc. Cree (eKCrepuMEHTaIbHA)

dotocuHTe3HA Jisi. Bupaxaerbcs B TOMy, IO BHAMME 1 JIOBroXBmwiboBe YD
BHUIIPOMIHIOBAHHS 3a0e31euye MpoIleC, B Pe3y/IbTaTi SIKOTO B 3€JICHUX POCIUHAX 13 MIHEpAIbHUX
PEUOBHH CHHTE3YIOTHCSI PEUOBHHH OpraHiuni. Moro mpuitMau — 3enennii muct. MOTOCHHTE3 -
HaWBaKJIMBIIIUN JJIs1 )KUTTS Ha 3eMJIi riporiec. [lepBuHHMIA Tipoliec yTBOPEHHS 010JIOTTYHOT MacH
BiIOYBA€TbCA B JIUCTI POCIMHM, TNPHU I[bOMY IOTVIMHAETHCS BYIVICKUCIUN Ta3 3 MOBITPS 1
BUJIUISETCSI KUCCHb. EHEPreTHYHOK OCHOBOIO I[LOTO TPOIIECY CIYKUTh (DOTOCHHTE3HHUHN TOTIK.
KpuBa criekrpanbHoi 4yTiauBocTi, 3a 1. I. CBeHTHIIbKOMY, HaBeneHa Ha puc. 5 (kpua 3).

MakcuMainbHy (POTOCHHTE3HY JIif0 Ha JIMCTOK POCIMHH MPOSBIISIOTH BUIIPOMIHIOBAHHS 3
noBxkuHOO xBwii 680 HM. ToMy 3a OJMHHIO BUIPOMIHIOBaHHS (DOTOCHHTE3HOTO
MOTOKY NpuiiHATO MOTIK B 1 BT 3 nopxkunoro xBuwii 680 um. Lo ogunuiro HazBaiu Qit
(¢1). IHmi oauHUII (HOTOCHMHTE3HOTO BUIIPOMIHIOBAHHS YTBOPEHI aQHAJIOTIYHO OJUHUISIM
BUIUMOTO BUIpoMiHIOBaHHA. Cuna (oTocuHTe3HOro BUNpoMiHioBaHHs Ip (bt m ep ~
), boTocuHTe3Ha onpoMiHeHicTh Eg (¢ * M ~2).

®dotonepioguuHa aisi. BupaxxaeTscs B TOMy, 110 PU PI3HOMY UepenyBaHHI i TPUBAIOCTI
Nepio/IiB OCBITICHOCTI (ONPOMIHEHHS) 1 TEMpPSBHU MPOSBIAETHCS BIUIUB Ha PO3BUTOK POCIIHH,
TBapWH, MTHIII.

TepaneBTu4YHa JAist. 3aKII0YA€THCA B OMPOMIHEHHI JIIO/ICH, TBAPHUH, MTHUIl JO30BAaHOO
kimpkicTio Y@, Buaumoro, [Y BUMpoMiHIOBaHb 3 MOKpAlIEHHSM OOMIHY PEYOBUH, IiBUIIYE
OITip OpraHi3My 0 3aXBOPIOBaHb. VOro mpuiiMaueM € IIKipa TBApUHHM, a TAKOXK JIOIMHH. I1in
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Ji€10 OTO BUIPOMIHIOBAHHS aKTHBI3YIOTBHCS JKUTTEBO BAXIIMBI MPOIIECH B KMBOMY OpraHi3mi,
30kpema yTBOproeThcst Biramidn D. Biramenuit (Vita - lis) - okurreBmit. [Ipuiiom
BUIIPOMIHIOBAaHHS CYNPOBO/KYETbCS TIOYEPBOHIHHAM InKipu (epurema). Eramonna kpuBa
CIEKTPaNLHOT YYTIMBOCTI TTOKa3aHa Ha puc 5. (kpusa 4).

Bakrepunuana nais. [lomsrae B ToMy, mo omnpomiHeHHS Y@ BHIPOMIHIOBaHHSIM Y
BEJIMKHUX KUIBKOCTSIX BHIUMHM 1 [Y BHNPOMIHIOBAaHHSIM BUKJIMKA€E 3aruOenb OakTepiid, pociuH,
xomax. Moro npuiiMauem e Gakrepii, Ki FHHYTb 11i7 Ji€l0 GAKTEPUIMIHOIO MOTOKY. ETamoHHa
KpHBa CIIEKTPAJIbHOI UyTIMBOCTI MTOKa3aHa Ha puc. 5 (kpusa 5).

Myrarenna gis. Bupaxaerbcsi B ToMy, 110 TpUBAJIMK BIIMB HAa TBApUH1 pociauH YO
BUIIPOMIHIOBAaHHSA NPU3BOAMUTH JIO CHAJKOEMHUX 3MiH, fKi MOYXHa BHUKOPHUCTOBYBATH JUIS
BUBEJICHHS POCJIMH Ta IHIIKUX OPraHi3MIB 3 HOBUMH BJIaCTUBOCTSIMHU.

1.6. Biosioriunuii BIVIMB BUAMMOTO CBIT/JIa HA OPraHi3M JIIOAUHH

[omust mronMHa MiANAETHCS il COHSYHOTO CBITJA Ta CBITJIA BiJ IITYYHHX JDKEpEN 3
HalpPI3HOMAHITHIIIOIO CIIEKTPAIbHOIO XapaKTEPUCTUKOIO Ta HA/I3BUYAWHO BEJIMKHUM J1alla30HOM
iaTeHcuBHOCTL: Bim 100000 ik 1 OuTbIIe BIEHb NP MPSMOMY COHSIYHOMY CBiTII Ta 10 0,2 JK
YHOYI1 TP CBITJI Micsts. JJoBruit ac BBa)kanaocs, 10 OCBITICHHS MOTPIOHO TOJOBHUM YHHOM,
06 6auntu. OgHAK OKpIM 30py MiJ BIUIMBOM CBITJIa B OpPTaHi3Mi 3/IHCHIOIOTECS 0arato 1HIMUX
($hoTO610JI0TTYHUX TpolieciB. BaxkiinBa peryiasTopHa pojb HaJIEKUTh BUIMMOMY CBITIY. Bigomo,
oo B TMOXMypl AHI y OaraTh0X IO/ BWHUKAE CHHIPOM «OCIHHBOTO CMYTKY», IIIO
CYNMPOBOIKYETHCS TICUXIYHOKO JIETIPECIEI0 1 HAaBITh I1HOAI TPHU3BOAWTH IO CaMOTyOCTB.
ExcniepuMmeHTaIBHO TOBEACHO, IO TOI0OHY AETPECito MOXKHA 3HATH, SKIIO JIIOJWHY TOMIIIATH
Ha KUIbKa TOJIMH MPOTATOM KUTBKOX JIHIB TIOCTIUTH SICKPABO OCBITJIEHY KIMHATY.

3 BussneHHsM y 2002 pori HOBOro (oTopenentopa 3'IBUJIACS MOMIIHBICTh OUTBII
rTMOOKO OCMHUCIEHHS O1070TIYHOTO e(eKTy, SKHM HaJga€e CBITIIO Ha OpTraHi3M JIFOAWHM.
CriekTpasibHa 4YyTJIUBICTH HOBOTO THUITy pELENTOpiB, MO KIHIM 1€ HE BHUBYEHA, MOKAa3ye, IO
BHUIIPOMIHIOBAHHS CHHBOI 00JacTi CHEKTpy Mae OulbIiMi e(eKT HDK BHIPOMIHIOBaHHS 3
OUIBIIOIO IOBIOXO XBUIIL.

OcTaHHIM YacoM OCHOBHI (DaKTOpH, 110 CYINPOBOKYIOTh BUKOHAHHS 30pOBHUX 3aBJaHb,
Taki SIK OCBITJICHICTh, SICKPABICTh, CIINMHUMICTh, TEPEHECEHHS KOJIbOPIB Ta 1H IHTEHCHBHO
JOCITIJKYBAIMCS 1 0OrOBOPIOBANIMCS B APYKY. BinmoBigHI pe3yabTaT MUX JOCTIHKEHD JISTIIA B
OCHOBY ICHYIOUMX HOPM BHCBITJICHHS. Y TOH XK€ Yac 3HaHb PO BILUIMB CBITJIA Ha (Hi310JIOTiIO
HAKOMWYEeHO 3HA4HO MeHme. [IpoTe pe3ynbTaTé OCTaHHIX AOCIIDKEHb MOKa3alld, SIK CBITIIO
MO>K€ BILTUBATH HA CAMOTIOYYTTS JIOJICH.

[Ipo akTyanbHiCTH JOCHKEHHS BIUTUBY CBiTJa Ha (DYHKI[IOHYBAaHHS DPI3HUX CHCTEM
OpraHi3aMy CBIJUUTH BEIHUYE3HA KUIBKICTh MyOmikamii i3 miei mpobnemu. OTpumani miJ yac ux
JOCTIIKEHb Pe3yIbTaTH CTAHOBIISTH IHTEpeC 0araThoX raiy3ei HayKu, 30KpemMa i1 CBITJIOTEXHIKH.
CtpiMKe 3poCTaHHS uucla MyOdiKalii CcBITYUTH HpO Te, MO0 LEH HANpsIMOK IOCHIIKEHb
nepedyBae B cTafii OypXJIMBOrO pO3BUTKY. 3a KiTbKa JECATHIITH EKCIEPUMEHTaIbHUX
JIOCTi/PKeHb Oylio BHSBJICHO HEBIIMOBIAHICT HOPMOBAaHUX XapaKTEPUCTUK CBITIOBOTO
CepeIoBUINA ITPU HITYYHOMY BUCBITIICHHI pealbHUX 010JI0TTYHUX NOTPeEOD JIF0JICBKOTO OpraHi3my.
Taxo noka3aHo HeoOXiTHICTh 30UIbIIEHHS IITYYHO CTBOPIOBAHOI OCBITIAEHOCTI MPUOINU3HO B 7-
10 pa3iB NOPIBHSIHO 3 PIBHAMHU OCBITJIEHOCTI, sIKI HUHI BUKOPUCTOBYIOThCSI.

BrnmuB ocBiTiIeHHs Ha 3ip Ta MOTO MPaKTUYHI HACTIIKH OYyIId MPEAMETOM JOCIiIKEHHS
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Oaratbox coTeHb pokiB. [lToHan 150 pokiB AOCHITHUKH BBaXKasld, IO B Ol € (OTOPEHENTOPH
JMIIEe BOX BUIB: MaJMUKu Ta konbouku. Y 2002p. JleBig bepcoH BUSBUB y CITKIBII CCaBIIiB
HOBHH THII (POTOPELENTOPIB, KU BIAMOBIAAE 3a 010JOTIUHY Ait0 CBiTIA. UyTITUBICTH HOBOTO
doTopenienTopa HEOJHAKOBA IO CBITIIAa PI3HUX JOBXKHUH XBWIb. [lokazaHo, 10 ONTHYHE
BUIIPOMIHIOBaHHA B Jiana3zoHi AL = 430-470 HM YMHUTH NPSMHIA BIUIMB HA OCBITY B OpraHi3Mi
JIFOIMHU TOPMOHY BTOMH - «MEJIaTOHIHY».

Opranizm monuHu ¢(hOPMYBABCS MMiJ] BIUTMBOM 24-TOJUHHOTO OlOpHUTMY («IIMPKATHOTO
pUTMY») 3 aKTHUBHOIO JICHHOIO (Da30i0 Ta (a30r0 BIiANMOYMHKY BHOYI. CBITIIO CHHXPOHIZYE
MOBTOPIOBAHICTh IHOr0 OiopuTMy. CBITIIOBI CHTHANIM PETYNIOIOTH BHYTPIMIHIA TOJUHHUK
HE3aJIeKHO BiJ BiIOMUX (OTOpEenTopiB (MATMIOK Ta KOJO), 3aBJSKU IKUM OauuTh JroauHa. .
Ban benbn crBepmxkye, 1o Al BHUIMMOTO CBITJIa 3aJ€XKHTh BiJ PIBHSA OCBITJICHOCTI,
CHEKTPaJIbHOT YYTJIIMBOCTI, TPUBAIOCTI Ta yacy no0u [4]. PiBenpb ocBitinenocti 1000-2000 ik Ha
OKO MPOTSroM 3 roJIMH MO>Ke€ MPU3BECTH 10 (ha30BOTo 3CyBY Bij 2 70 4 TOJUH 3aJ€KHO Bl Yacy
no0u. da3oBuil 3cyB 010J0TIYHOTO TOJMHHUKA € (YHKIIEI CHEKTPaJbHOI XapaKTepUCTUKU
BUIIPOMIHIOBaHHS.

CTBOpEHHSI MaTeMaTUYHOI MOJIEN1 SIBUIl CUHXPOHI3al[ii OpraHi3smMy JIOJUHHU CBITIOBUMU
BrumBamMu 1038010 BueHnM BHIC]I 3poOutu BUCHOBKHM TIPO T€, 10 MalOTh 3HAYCHHS JIMIIE
€HEepreTHyYHI XapaKTepUCTUKHM CBITJIIOBMX BIUIMBIB, Yac iX royaja 1 TPUBAIICTh. SIk HOpMOBaHa
CBITJIOBA BEJIMYMHA, 110 3a0e3ledye CHHXPOHI3AIII0 TiMOTalaMIYHUX CTPYKTYp 1 OpraHi3My B
[JIOMY, JOIUTEHO BUKOPUCTOBYBATH €KCIIO3UIIIIO HA 31HUIII OKa.

SIK1110 TOBOPUTH IPO PIBHI OCBITIEHOCTI, TO HAETHCSA MPO KUIBKICTH CBITJIA CIOCTEpiraya,
o motparuisie B oko. OCBITJEHICTh CJIiJ] BUMIPIOBAaTH Ha OYaxX, a HE SK OCBITJICHICTh, IO
HOPMYETbCS Ha T'OPU30HTAJIBHUX IMOBEPXHAX y MPUMILIEHHSX, [0 HOPMYEThCS B JAHUM dac.
Bucoki piBHI OCBITJICHOCTI Ha MOBEPXHAX yCEepearHI MPUMIIEHb a00 Ha MpeaMeTax, siKi PiaKo
MOTPAIUIAIOTh y TIOJIE 30py, HE MalTh 3HAYHOrO O10JOTIYHOTO BIUIMBY, a CHEPris CBITIa
pO3TpavyeThCs.

[Ipu anamizi Oe3mivi CcynmepedsMBHX AAHUX, OTPUMAHHMX Yy XOJI PI3HUX OCITIIKEHb
BILIMBY BUAMMOTO CBITJIa Ha JIOACBKUNA OpraHi3M, BUHUKAIOTh 3alIUTaHHSA, 5K HOTPeOyIOTh Yacy
IUI OTPUMAHHS JOCTATHBO SICHUX Ta MEBHUX BIAMOBIAEH, Ul MOJAIBLIOT PO3POOKU MPAKTUUHUX
pekomenmanid. CrnpaBni, cBiTJIIO fgae iHdopMmaliro g0 poOOTH 30pOBOTO amapary, a
OCBITJIIOBAJIbHI YCTAHOBKM CTBOPIOIOTHCS 3311 3a0€31eUeHHs] BUAMMOCTI. AJle ChOTOJIHI CTalo
B1JIOMO, IO OJJHOYACHO BUHMKAIOThH IHII O10JIOTIYHI MPOIECH, SKI MOTPEOYIOTh HOBOTO MIXOY
710 CTBOPEHHS OCBITJIEHHS 3@ OJJHOYACHOI'O BUPILICHHS KOJIMILHIX 3aBJIaHb.

MenuyHuil acrekT BIUIMBY BUAMMOIO BUIIPOMIHIOBAHHS Ha OpraHi3m JoauHu. B nanuit
yac BHBYEHHIO PEaKIiil y BIANOBiAb OpraHi3sMy JIOAMHM Ha CBITJIOBI BIUTUBU HPUIUIAETHCS
BeNMMKa yBara. € BelMKa KUIBKICTh JOCTIIKEHb HIOJI0 BUKOPUCTAHHS IHTEHCHBHOIO OLIOTO
CBITJIa y JIIKYBaHHI MOPYIIEHb IUPKAJHUX PUTMIB Ta JENPECUBHHUX CTaHIB. TUM HE MEHIN, Y
JiTepaTypi HEJOCTAaTHHRO AAHUX NP0 BIUIUB BUIUMOTO CBITJIA Ha MCUXO(QI310JOTIYHUN CTaH
JIFO/IMHHU.

JlocuTh JaBHO BiZjoMa JIIKyBaJibHA Jisl CBITJIA (CBITJIOTEpaImis) Mpu HecTaui BiramiHy /[ B
OpraHi3Mmi, HIKIPHUX 3aXBOPIOBAHHSX, @ TAKOXX MPH TaK 3BAaHUX «CE30HHO3AJICKHUX JCHPECITX».
Binomo Takoxk 3arajibHe 030POBIIIOI0YE BIUIUB CBITIIA JIFOJUHU.

Tepamist sickpaBuUM OUTUM CBITJIOM TMOCIa€ YiIbHE MICIIE Cepell 3acCTOCOBYBAHUX
HEMEIMKaMEHTO3HUX METO/IIB JIIKYBaHHs JeTpecii Ta pi3HUX MCUXIYHUX po3najiB. IcHye mina
HU3Ka JOCHIDKeHb Yy Talmy3l MeauuuHu, ¢otobionorii, OioxiMii Ta XpoHOOIONOTIi, Kl

14



MIATBEPUKYIOTh TOU (DAKT, [0 BUJUME CBITIIO € €PEKTUBHUM PETYIATOPOM OIOJOTIYHUX PUTMIB,
a B JICIKUX BUIAJKAX 1 TEPANIEBTUIHUM (PaKTOPOM.

€ nmaHi po Te, IO CBITJIO MOXKE HAJIABaTH 1 HETATHMBHWH BIUIUB Ha JIOJUHY, TaK, Iis
BHUIIPOMIHIOBaHHS BUCOKOT IHTEHCUBHOCTI 3 AOBKWHOIO XBuJIi 380-500 HM BUKJIHKAE Y 30POBOMY
oprani ¢oroximiuni mpouecu. Cnexrp aii edekry Tak 3BaHOI HeOe3MeKH OIAKMTHOTO CBITIA
pO3TalIoOBaHUil JAOCUTH ONMM3bKO N0 (QYHKIIT mupkagHoi edexktuBHOCTL. Llei ¢akr Bkazye Ha
HEOOXIJHICTh ypaxyBaHHS MOTY)KHOCTI BUIIPOMIHIOBAaHHS Ta CIIEKTpa JIaMIl TPH OLIHIII YMOB
ocBiTieHHs. OCKUTbKH «HeOe3neka OJaKUTHOTO CBITIIay HUHI MIJJIAETHCS PO3PAXYHKOBINA OLIHITI
Ta 3aJCKUTHh Bil PIBHS ONPOMIHEHOCTI B YMOBAaX 3arajbHOTO OCBITJIEHHS, il JIETKO BpaxyBaTw.
ConstuHe CBITJIO TaKOX HEOE3MEUHE 1 B BEIMKHX J103aX 3aBJa€ HETIONPABHOT IIKOIH.

MexaHIi3M He3psS4YMX peakiid Ta Mpolec BUPOOJEHHS MENAaTOHIHY MiA J1€l0 CBITIIA.
BynoBa nUISHKE MO3KY, III0 Ma€ BITHOIICHHS JIO ITUX MTPOIIECIB IPEICTaBICHA Ha pHC. .

[Ipu momnanaxHi cBiTia B KIITHHU-PELENTOPH MMOUYMHAETHCS CKJIaJHA XIMIYHA peakiis (3a
y4dacTio (OTOMIIMEHTY MEJIAHOIICUHY) 3 MPOAYKYBAaHHSAM €JIEeKTPUYHUX IMIyibCiB. Lli kmituHu
MarTh HEpPBOBI 3B'A3KM 3 JBOMa YTBOPEHHSIMH B MO3KY: CyIpaxia3MaTUUYHUMHU KIITUHAMU
(SCN), mo € O610J0TTYHUM TOAMHHHUKOM MO3KY, 1 3 MIMIIKOTOIIOHOIO 3asi03010 (emidizom).
Humkonoai0Ha 3a103a PEryiioe CEKpeLito MEBHUX TOPMOHIB B OpraHi3Mi.

VY CITKIBIII OKa CBITJIOBI XBHJII MEBHOI JOBXHHH XBHJII MEPETBOPIOIOTHCS Ha E€HEPriro
HepBOBOro immynbcy. Llg eHepris mnepenaeTbcsi MO 30pOBOMY HEPBY Y BEPXHIO YAaCTHHY
CIMHHOTO 1 B MOTWJIMYHY YaCTKy TOJIOBHOTO MO3KY, /I BOHAa HE TUIbKH BiJIoOpakae moOadeHuit
oOpa3, a W BIUIMBa€ TaKO)X Ha OCHOBHI IIEHTPU YIPABIIHHSA OpPraHi3MOM, pO3TalllOBaHI B
rOJIOBHOMY MO3Ky. BBaxkaeTbcs, 110 ISl €Heprig 3MyIlye HIMIIKONOAIOHE TUI0 BHUPOOIATH
MEJIaTOHIH.

1-peTnHa

2-0NTUYHWIA HepB

3-30poBa KOpPa roI0BHOTO MO3KY
A-peTiHOrinoTanamycHUM TPaKT
5-cynpaxiasmaTuueckoe ALPO
6-LIMWKOBKAHA 331033
7-CNMTOMO3roBUWIA CTORGBYp
8-BepXHiil LWUMIAHWMIA HePBOBMIA BY30/1

= === -30PbOBMI LLAAX
-boTobionoruHnii Waax

Puc. 6 — CtpykTypu MO3Ky, 1110 3a0€311€4yI0Th BIUIUB CBiTJIa HAa (DYHKIIOHYBaHHS PI3HUX
CHCTEM OpraHi3mMy

Xoua Jisi MENaTOHIHY B OpraHi3Mi He LIUJIKOM 3po3yMijia, AOCHIIN Ha TBapUHAX JAOTh
MIICTaBU BBAXKATH, 110 BIH NOCWIIOE (DYHKIIIT TAKMX CTUMYJIOIOUMX KUTTEAISIIBHICTD OpraHizsMy
SHJIOKPUHHUX 3aJI03, K Tinodi3, HaJHUPKOBI 3aI03M, CTATEBl 3aJI03M Ta MIIITYHKOBA 3aJ03a.
MakcuManabHa KUIBKICTh MEJAaTOHIHY BHUPOOJSE€THCS BHOYI, MK AKTUBHOCTI MpPHUIIAAA€e
npuOJIM3HO Ha 2 TOAMHU HOYI, a BXe€ N0 9-i ronuHM paHKy HOro BMICT Yy KpOBI Maja€e 10
MIHIMaJIbHUX 3HAYCHb.

CoHsiuHe CBITJIO € HaWCHIBHIIIUM (aKTOPOM, IO MPHUTHIYYE AISIIBHICTD 3alI03H ermidiza
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110 BUPOOJICHHIO MEATOHIHY (B caMmili Ha3Bi JIGXKHUTH IPeLl. CIOBO

"tempsiBa"). CropaBi, 1eil TOPMOH, SKHM BHUKOHYE PHUTMO-33al04y, aHTHOKCHIAHTHY
(mpoTuzananbHy) Ta IMYHHO-MOAYJSTOPHY (YHKIIII, MOXE BUPOOJATHCSA JHIIE y TEMpPSBI.
HaiontumanpHimi s HOro BUPOOHMIITBA YMOBH — Li¢ TPUBAJIMHA COH YHOYl B3MMKY. Came B
IUX YMOBAaxX MEJNATOHIH, SKHHA TMOKIWKAHUN 3a0€3MeYUTH OpraHi3My MPaBHIBLHUN TMEpexia 10
TEMHOT0 4acy, MaKCHMaJIbHO BUPOOISETHCS B SApax rimorajaMmyca i HoTiM NOYNHAE BUKOHYBATH
CBOIO T'OJIOBHY POJIb — 3a0e3neuye nepedynoBy OI0pUTMIB Ta BKIIOYAE IMyHHY CHCTEMY.

TakuM 4YHHOM, MEIATOHIH € TOPMOHOM, IO BOJIOJIE€ YHIKAIbHUMH aJallTHBHUMU
MOXJIHMBOCTSIMH. [lopymieHHsT HOro mpoAyKiii, SK KUIBKICHO, TaK 1 PUTMY, € ITYyCKOBUM
MeXaHI3MOM, 1[0 MPU3BOJUTH HA MIOYATKOBUX €TalaX BUHUKHEHHS JIECHHXPO3Y, 3a SAKUM CIIIy€e
BUHUKHEHHS OPTaHIYHO1 ITaTOJIOTi.

CBITNIOBUHM BIUIMB Ha OpraHi3M JIIOJUHHU M 4ac poOOTH. BIAKPUTTA eneKTpU4HOIo
BHUCBITJICHHSl BIUIMHYJIO Ha BHYTpPIIHI OIOPUTMHM JIOAWHM, IO CKJIAJIMCS i BIUIMBOM
npupoaAHuX (aktopiB. OCTaHHI AOCHKEHHS CIPSMOBaHI Ha Te, K 3a JIOTIOMOTOI0 HITYYHOI'O
OCBITJICHHSI TIOKPAIIUTH CAaMOMOYYTTSI Ta MOTHBAII0 TPAIIOIOYMX, Y TOMY YHCII B YMOBax
3MIHHO1 poOOTH.

Jliia 3a0e3neueHHs] BUCOKOT IKOCT1 BUCBITJICHHS BaXKJIMBUM KPUTEPIEM € BIK MPAIIIBHUKIB,
3 MABUIIECHHSM SIKOTO 3POCTAlOTh 1 BUMOTH JI0 BUCBITJIEHHS, OCKUIBKH 30pOBa MpaIe31aTHICTh
3JICIKUTBD 1 BIJT «30POBUX MOMKJIHBOCTEID .

[IpomucnoBe OCBITIIEHHS BUKOPUCTOBYETHCS ISl BEIMKOI KUIBKOCTI 30pOBHX pPOOIT Ta
IHTep'epiB y HEBETUKUX MalCTEpHSX 1 BETUUYE3HUX 3aBOJICHKUX IIeXaX Ul BUCOKOTOYHOI poOOTH
Ta BHPINIEHHS MAacIITa0HUX BHUPOOHMYUX 3aBJaHb. Y IPOMHUCIOBOCTI 0agbOpICTh Mae
MEePIIOPSTHE 3HAYEHHS, OCKUIbKM HE JIMIIEe YMHHUKOM HACTpPOIO, a W mMpame3fgaTHoOCTI 1
3amo0iraHHsl HEIACHUM BHUITaJIKaM. [CHye psii JOCHIDKEHbB, K1 MOKa3yIOTh, 110 BUKOPUCTAHHS
OUTBIII BUCOKHUX PIBHIB OCBITJICHOCTI ISl TOTO, OO YHMOPATHUCS 31 BTOMOIO, JAlOTh MOYKJIMBICTh
3anumiaruca 6agpopuMu oBre. Lle 70BoAMTD, 1110 SICKpaBe CBITJIO BIUIMBA€E HA HECTIAHHS Yepe3
LIEHTPAJIbHY HEPBOBY CHCTEMY.

VY MeTanypriiiHid TpOMHCIIOBOCTI PIBEHBb OCBITIEHOCTI Mae OytH 30u1bmenuii Big 300 10
2000 nk. 3a Takux PIBHIB OCBITJICHOCTI BHUHHUKAIOTH O10JIOTIYHI e(deKkTH O0e3 ONTHYHOTO
300pakenHs (bOI-edexTn). Ilpu 11boMy croctepira€TbCs MiIBUIIICHHS 30POBOi Mpalie31aTHOCTI
Ha 16%, 3HmWKeHHS NUTFO0Y Ha 29%, a KUIbKICTh HEIIAaCHUX BUMAAKIB 3MEHITYeThbcs Ha 52% - 11e
MIPU3BOAUTD JIO0 3pOCTAHHS MPOIYKTUBHOCTI Mpalli 6tk HiK Ha 20%.

Hemonasue Bimkputtss bOI-eekTiB OKyISIpHOTO CBiTIa JTO3BOJIAIIO PO3POOMTH HOBI
KOHLIEMIiT Ta oOmiii OCBITJIeHHS i poOOTH BAEHb, yBeuepi Ta BHOYl. KoHuentyanbHui
QITOPUTM NOOYIOBaHUI HA BUKOPUCTAHHI MIIBUILIEHUX PIBHIB OCBITJIICHOCTI B TIEBHUN MOMEHT
Jacy, a TakoX 3MiHI TeMmIepaTypu KOJIbOPIB Jpkepen cBitna. Take pillieHHS BHCBITICHHS
MPU3BOANTH JO BHUTPAIIHUX YMOB Ui CIYKOOBIl Ta HaiiMaya, OCKUIbKH 1€ TOKpaIlye
CaMOoTOYYTTsI 3 OJHOTO OOKY, 1 MiABUIIlYE MTPOAYKTUBHICTH Mpalli 3 IHIIOTO OOKY.

BuMoramu iCHyIOUMX CTaHIApTIB YW PEKOMEHJALll BHU3HAYEHO PIBHI OCBITIEHOCTI
IpUMIIIEHHS 0dicy 3a BiACYTHOCTI NpHpoaHOro cBimia B Mexax 100-500 k. HoBi nocnimkeHHs
MOKa3aJIy, 1110 JIFOJH BIIAIOTh MepeBary BUCOKUM PIBHSAM JJOJAaTKOBOTO HITYYHOTO OCBITJICHHS B
npuUMilieHH1 oicy B cepeHboMy 6au3bko 800 JIK IpH MPEBATIOI0YOMY IEHHOMY OCBITJICHHI.

Ha nymky ¢axiBiiB, Bce 11e HeMae 3arajibHO1 MOJIeli, sika Moria O BKa3aTH, SKUM YHHOM
JIOCTaTOK SIBMII, MEXaHI3MIB 1 MOHATh MOXKHa 310paTH 1 cHUCTEMaTU3yBaTH B INPaKTHUYHOMY
KEpiBHMIITBI JJIs1 MPOEKTYBaJIbHUKA CBiTIOTEXHIKA. [Topyd 13 icHYI0Th myOuikailii, y SKUX aBTOpU
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MIATBEP/UKYIOTh HEOOXITHICTh Meperisiay ICHYIOUUX 1 MpaBWJI MPOEKTYBAHHS OCBITIIOBAILHUX
YCTaHOBOK PI3HOTO MPU3HAYEHHSI.

Cran HOpMYBaHHA Ta MOXJIMBI IUISIXM PO3BHTKY 3 ypaxyBaHHSM HOBHMX HOIJIsAIiB. B
OCHOBI ICHYIOYMX CTAaHJOApTIB SK BITUYM3HAHUX, TaK 1 MDKHApOJAHUX JIGKUTh BHMOTA
KOM(pOPTHOTO BUKOHAHHS 30POBOTO 3aBJaHHS JUIsl JOCSATHEHHS TapHOTO 30POBOTO CHPUIHSTTS.

Hopmu BHCBITJIIEHHST TEpIOJUYHO TMEPETNIAAAl0ThCA 3 ypaxyBaHHSAM EKOHOMIYHUX,
SHEPTeTUYHUX Ta TEXHIYHUX MOXKIMBOCTEH CyCIUIbCTBAa Y OiK ONnTHMi3amii yMOB BHCBITJIICHHSI.
OO6nacTe TOCHiHKEHD BIUIMBY CBITJIa Ha IUPKAJHY CUCTEMY JIy)KE BaXKJIMBA PO3YyMIHHS TOTO, SIK
CTBOPIOBATH ONITUMAIIbHE BHYTPIIIHE OCBITICHHS.

HeoOxigauii po3BUTOK KOHIEMIii SIKOCTI ocBiTieHHA. llpum po3poOri pexoMeHmarii
HEOOX1THO PO3IMIMPUTH HAOIp KPUTEPIiB, 110 MPEA SIBISIOTHCS 10 OCBITJIFOBATLHUX YCTAHOBOK, SIK
e 3po0neno B nocioHuky IESNA 3 HopMmyBaHHS, /1€ MICTUTBCS BKa31BKa JJIs1 IPOEKTYBAJIbHHUKIB,
IO pOo3IJIAJa€e BIAHOCHY BaXUJIMBICTh JIaHOT 30HM B JAHOMY OTOYEHHI 1 TaKUX KPHUTEpIiB, SIK
SICKpaBiCTh MOBEPXOHb JaHOMY NPUMIIIEHH], T€OMETpisd PO3TAIIyBaHHS OKa M0 BIIHOIIEHHIO 110
JDKepena CBiTja, HAasBHICTb OJMCKYy, KOJbOpPY, HasBHICTh KoJbopy, Onuck. [lokazano
HEOOX1HICTh PO3pOOKH MPOCTOro CHocoOy KUIBKICHOI OLIHKM CBiTJa, IO MOTPAIISE€ B OKO
criocTepiraya, a TaKoXX MPOTpaMHOTO 3a0e3MedeHHsT Ui pPO3paxyHKy I[i€l BEIWYMHH 3
MOAATBIINM (POPMYBAHHSAM HOBOTO KPUTEPIIO MPU CTBOPEHHI HOPM OCBITJIEHHSI.

UyTnuBicTh TPETHOrO TUIY (HOTOPEUENTOPIB CITKIBKU 1O KOPOTKOXBHJIBOBUX CIIEKTPIB
BUIIPOMIHIOBaHHS aCOIIOETHCA 3 OCOOJIMBOCTSAMHU CIIEKTpa MPHUPOJHOTO CBITJIA B JIEHHUM 1
BEUipHi Yac, 3 0OyMOBJICHOIO HUMH BPOJDPKEHOI JWHAMIKOK AKTHBHOCTI JIIOJUHU B PIi3HI
Mepiofd  CBITJIIOBOTO [JH. Y HOpMax YKpaiHM periaMeHTYEThCS BHMOTa JIOCTaTHBOTO
MPUPOTHOTO BUCBITJICHHS Y MPUMIIICHHSX 13 TPUBAIMM TepeOyBaHHIM JItOJIEH, 0COOIUBO st
aited Ta Ans xBopux. Ha ayMKy BueHuX, mepen AOCHIAHMKAMU CTOITh 3aBJIaHHS OLIIHKH
YYTIUBOCTI HOBUX PEIENTOPIB 0 TUX BUIPOMIHIOBAHb, SKi MPUCYTHI y CIEKTPi1 MPUPOTHOTO
CBITJIa, aJie BIICYTHI y CIEKTpaxX BUIIPOMIHIOBAHHS HAWTONMIMPEHIMNX MTYYHUX JHKEPEN CBITIA.
VY 3BSI3Ky 3 MM MOXE€ BUHUKHYTH HEOOXIAHICTh MIABUIICHHS BHUMOT JI0 MaKCHMAaJIbHOTO
BUKOPUCTaHHS IPHUPOJHOIO OCBITJIIEHHS IPU BIOCKOHAJEHHI HOPM Ta PO3BUTKY CYIYTHIX
OyIIBEJIbHUX Ta apXITEKTYPHUX PIICHb.

Pesynbratu mocnipKeHb, MPUBEIN IO BHCHOBKY MO OUIBIIY YYTIWBICTH a00 OUThIIY
IIUIBHICTE HOBOTO THUITY (POTOpENEenTopiB y HMIKHIA YaCTHHI CITKIBKH, OCKUIBKH CBITJIO, IIIO
Majia€ Ha OKO 3BEPXY 1 JOCITAa€ HWKHBOT YaCTHHU CITKIBKH, BIUIMBAE CHJIBHIIIE HDK CBITIIO, IIIO
najgae 3HU3Y. MakcuMallbHa YyTJIUBICTH a00 OLIbIIa KOHIEHTpAIlisl PElEeNnTOpiB y HUXKHIN
YaCTHHI CITKIBKH TOSICHIOE OCOOIMBY 010JI0TIUHY LIHHICTh CBITJA, IO HAIXOJUTh 3BEPXY, K 1€
Mae Mmicie mig yac nepedyBaHHs mpocto HeOa. ToMy ISl ITYYHOTO OCBITICHHS BAXJIMBUMHU €
YMOBH, CTBODPIOBaHI CBITHJIbHUKAMH 3arajibHOro OCBiTIeHHA. I[Ipu BIOCKOHaleHHI HOPM 3
ypaxyBaHHSM HOBHMX BIJKPUTTIB MOJKJIMBE MIJBUIICHHS O10JOTIYHOT [Aii CBITJIA MIJISXOM
MIBUIIECHHS IHTEHCHBHOCTI CBITJIOBOTO TOTOKY BiJl CBITHJIBHHMKIB 3arajbHOTO OCBITJICHHS Ta
BUKOPUCTaHHS B HHUX JIaMI 3 JOCTaTHIM BHUIIPOMIHIOBaHHSM Yy KOPOTKOXBMJIBOBIM IUISHII
CIIEKTpa BUJIUMOTIO CBITJIA.

YV 2004p. xommanit OSRAM Bnepmie mnpencraBuia HoBy 4-cmyroBy JIJI T8 3i
30UIBLIEHOI0 YaCTKOI BUIIPOMIHIOBAHHS B CHHIM 00macTi ciekTpy AL =410 — 460 um. Lg namna
orpuMaina Ha3By Lumilux Skywhite. OcHOBHI XapaKTepUCTUKU HOBHUX JIaMII: TOTYXXHICTh - 58
Br, cBitnosuii notik > 4650 JIm, konipHa temneparypa — 8000 K, iHaekc nepenadi KoJibopy >
80, LHE®D = 1,0. Jlamriu gaHOTO TUITY MOKPAILYIOTh KOHTPACTHICTh Ta 3MEHIIYIOTh 30POBY BTOMY,
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CIPHUSIOTH TOJIMIICHHIO PO3YMOBOI Ta (PI3UYHOI AISITBHOCTI. PEeKOMEHIYEThCSI 3aCTOCYBaHHS
HOBHX JIaMII Ha poOOYMX MICHAX 3 HHM3BKUM pIBHEM IPHPOTHOIO OCBITIEHHS abo 3a HOTo
BiJICYTHOCTI.

Pesynprarom Garatopiunux gocnimkens, Ha gymMKy [.K. Bpetinapna ta I.IIpoeHcio mae
CTaTd po3poOKa HOBOI CHUCTEMH CBITJIOBUX BHUMIpDIOBaHb, 3acCHOBaHa Ha BIIKPHUTTI
MEJIaHOTICHHOBMICHHUX CBITJIOUYTIMBUX KIIITHH Pa30M 3 HOBUMH CHEKTPaMU il JUIS CIIPUHHSTTS
CBITJIa [IUPKATHOIO CUCTEMOIO. 3PEITOl0, BBAXKAIOTh YUEHI, Mae OyTH po3poOiecHa HOBA cUCTEMa
CBITJIOBUX BHMIPIOBaHb, SKa BPAaxXOBYE, IO CBITIO CIYKUTh PETYIITOPOM LUPKAIHOI Ta
SHJIOKPUHHOI CHCTEM Ta BHUKJIMKAE HEHpPOMOBEMiHKOBI peakiii. Taka (oTomerpuuHa crucrema
MIOBMHHA I'PYHTYBATHCS Ha PO3YMiHHI (i310J10Tii HOBUX (poTOpenenTopiB Ta iXHBOI crieu(iqHOT
CHEKTPaJbHOT YyTIMBOCTI. JIOKM Il 3aBJaHHS HE BUPILIEHO, CBITJIO, 3 MOTJSAY LUPKAIHOTO
eQeKTy, Ci KUIbKICHO OLIHIOBATH B OJUHMIISIX OMPOMIHEHOCTI UM IIUIBHOCTI HOTOKY ()OTOHIB 3
YITKUM BU3HAYEHHSM CIEKTPaIbHOTO PO3MOIUTY €HEPrii BUIIPOMIHIOBAHHS JXKEpEN CBITIIA.

[Ipodecop [. T'an 3ampomnoHyBaB 3ampoBaauTH e€(OEKTUBHI LHUPKAJHI BEIMYWHU
aHAJIOTTYHO CBITJIOBUM, TOOTO. MOOYAYBaTH HUPKAAHY METPIIO — LUPKATOMETOPII0 Ta PO3POOUTH
METOJIU BUMIPIOBAHb JJIsI OI[IHKU CBITIOTEXHIYHUX CUCTEM.

KoediienT nmpkagHoi e(pEeKTUBHOCTI MOXXKHA BUMIPATH CHEKTPOpaaiOMETpaMu Ta
NeTeKTOpaMu, KopuroBaHumu a0 QyHkuii c(A). Bke € mepmii pe3yiabTaTu Takux BHUMIpIB.
Himenpki BueHi mpoBenyd BUMIPIOBaHHS 3 BHUKOpUCTaHHSIM Iu¢poBoi kamepu ROLLEI,
CHEeKTpajibHA YYTIMBICTH K01 TonAIOHa 10 ¢yHKIIT nupkaaHoi edekTuBHOCTI 3 (A), Ta
BuMiptoBaibHOI kamepu LMK color, 3a6e3nedenoi crnerialbHUM KopuryrouuMm ¢imzstpom. Lli
MPUCTPOI JO3BOJIAIOTH MPOBOJAUTH BHUMIPIOBAHHS acv 3 MPOCTOPOBOIO PO3JAUIHHOIO 3/IaTHICTIO.
JlocmikeHHsT TPOBOJAWIIACS Y pealbHI poOodiii oOcraHoBIl (B odicax Ta MpPOMHUCIOBHUX
npuMitieHHAx). OTpuMaHi pe3ybTaTi BUMIPIOBaHb acVv 3HAXOIAThCs B AutsHI Mix 0,35 10,45,
pIBHI ONPOMIHEHOCTI, 110 HAAAOTh IUPKAAHUN BIUMB, cTaHOBJIATH Bix 0,06 Bt/M2 mo 0,24
Br/m2.

Takum 4YMHOM, JUIS CTBOPEHHS ONTHUMAIBHUX CBITJIOTEXHIYHUX CHCTEM ICTOTHO
BUMIPIOBAaHHS Ta pO3paxyHOK KoedimieHTa IupKagHoi e(PEeKTUBHOCTI JIaMIl, CBITHJIBHUKIB,
OCBITJIIOBAJIbHUX YCTaHOBOK.

IuTanuga s camonepeBipku

1. Illo B po3ymieTe mig ONTUYHUM BUIPOMIHIOBAHHSAM?

2. YuM onTHYHE BUIIPOMIHIOBAHHS BiJIPI3HSETHCS BiJl IHIIMX BHUIIB BUIIPOMIHIOBAHb
CIIEKTpa €JICKTPOMArHiTHUX KOJIMBAHb?

3. Ha siki BUIi BUIIPOMIHIOBAHb MOJUISIETHCS CIIEKTP ONMTHYHOTO BUIIPOMIHIOBAHHS ?

4. OcHoBHi Bua (HOTOOI0JIOTIYHOT 1T ONTHYHOTO BUIIPOMIHIOBAHHS.

5. SIxi OCHOBHI BJIACTHBOCTI Ma€ €JIEKTPOMAarHiTHE BUIIPOMIHIOBAHHS?

6. [lepepaxyiite Buau HoToOI0IOTIHHOT i ONTUYHOTO BUIIPOMIHIOBAHHS.

3aBaaHHs Ha CaMOCTIilHe ONPALIOBAHHSA Ta MIATOTOBKY

1. CamocCTIifHO BIIHOBUTH MaTepiaj 10 OCHOBHUM MOHATTSAM Ta BU3HAUYEHHSM,
2. CaMOCTIHHO BIZHOBUTH MarepiaJl 3 OIKMCY pO3MOJUICHHS €Heprii ONTHYHOIO
BUITPOMIHIOBAHHS MOCIIEKTPY;
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3. CamocCTiiiHO BIIHOBUTH MaTtepial 3 ONHCY MEXaHI3MY BHHHMKHEHHS OITHYHOTO
BUITPOMIHIOBAHHSI.

4. CaMOCTIiHO OIpaloBaTH JOAATKOBUU Marepian Ha TeMmy: JliI ONTHYHOTO
BUITPOMIHIOBaHHS HA TBapUH 1 NTHIIIO, POCIIUH.

TEMANe2. OCHOBHI BEJIMYUHU I OAUHUII BUMIPIOBAHHSA OIITUYHOI'O
BUITPOMIHIOBAHHA

Merta: o3HalloMHTH 3700yBadiB BHUIIOI OCBITH 3 OCHOBHUMH BEIMYMHAMH 1 OJUHHIISIMH
BHUMIPIOBAaHHSI.

AHoTauis

Tema npucBsueHa BUBYEHHIO 0a30BUX €HEPIeTUYHHUX 1 (OTOMETPUYHUX XapaKTEPUCTUK
ONTUYHOTO BUIPOMIHIOBaHHA. PO3IISHYTO OCHOBHI MOHATTS — TMOTIK, CHJa CBITJA,
OCBITJIEHICTb, SICKPAaBICTh — Ta iX B3a€EMO3B’SI3KU 1 OJIMHULII BUMIPIOBaHHS.

[logano y3aranbHEHHsI NMPUHIMIIB BU3HAUEHHS €PEKTUBHUX BEJIWYHMH 13 ypaxyBaHHSIM
CHEKTPaJbHOI YYTJIMBOCTI MpUHMaYiB ONTUYHOIO BHIIPOMiHIOBaHHS. Marepian ¢opmye
PO3yMiHHA (DI3UUHOT CYTHOCT1 CBITJIOTEXHIUHUX MMapaMeTPiB 1 X MPAKTUYHOTO 3HAUEHHSI.

Keywords: optical radiation, photometric quantities, illuminance, brightness, effective
flux, spectral sensitivity.

ILnan gekuii
1. OCHOBHI BEJIMYMHHM 1 OJUHUII iX BUMIPIOBAHHS.
2. 3arajpHi MPUHIAIHN OOYIOBU CUCTEM €(DEKTUBHHUX BEJIMYHH.

Xix nmpoBeeHHs JEKIIHHOT0 3aHATTS
I. Opranizaiis rpynu;
II. MoTtuBalisg HaBYaJIbHOI AIbHOCTI. OroJIoIeHHs TEMU i METH;
I11. BuknageHHs Ta 0OroBOpEHHS HOBOTO MaTepiaiy.
IV. OronomieHHs 3aBIaHHS Ha CAMOCTIHE OTpaIlfoBaHHs Ta MiATOTOBKY.

2.1. OcHOBHi BeJIMYHHH i OIMHUII IX BUMipIOBAHHS

[Tosile ONTHYHOTO BHUIIPOMIHIOBAHHS HEPO3PUBHO TIOB'I3aHE 3 MEPEHECCHHSM €HEprii Bin
BUIIPOMIHIOIOUOTO TUIAa JO MOTJMHaw4oro. lle mepeHeceHHs 3IIHCHIOETHCS 3a JIOTIOMOTORO
EJIEKTPOMATHITHUX KOJIMBaHb.

OCKUIbKHU CBITJIOB1 BEIMUMHU € TIOXITHUMU BiJl €HEPreTUYHUX (POTOMETPUYHUX BEJIHUHH,
iX JTOIUIBHO PO3IJISIaTH B CYKYIMHOCTI, TPYHTYIOUYHCh HA MEPBUHHOCTI OCTaHHIX. (AuB. puc. ).
@DOTOMETPUYHUMHU HA3UBAIOTh TaKi BEIUYMHU Ta OJUHHUII, SKI XapaKTepU3yIOTh OINTHYHE
BUIpoMiHiOBaHHA. TepmiH "doTomeTpis" yTBOpeHUIl 3 JBOX rpelnbkux ciiB: "¢doc" - cBITIO 1
"MeTpeo" - BUMIPIOIO 1 03HAYa€e CBITIOBI BUMIpH. PO3pi3HAIOTH eHepreTndHi (POTOMETPUYHI Ta
penykoBaHi GOTOMETPUYHI CHCTEMHU BETUYHH.
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Enepris ontu4HOTO
BunpomintoBanus We

A 4

[oTik onTHYHOTO
BUIIPOMiHIOBaHHS F€

f CaitioBuii notik F —l

Cuna csitna I OcsitineHicts E

'

SckpaBicts L

Puc. 1. — EHepreTuuHi BETUYUHU ONTUYHOTO BUIPOMIHIOBaHHS

EnepreTtnuHi BeMWYMHHM - XapaKTepU3YyIOTh BUIPOMIHIOBaHHSA O€3BIIHOCHO Hjsi HOTro
BIUTUBY Ha Oy/Ib-SKHMI MpUiiMad BUTIPOMIHIOBaHHS. BOHU BUPaXKatOThCS B OJTMHUIISAX, YTBOPSHHUX
Ha OCHOBI OJIMHHULI €Heprii (JKOylb), a B IX MO3HAYEHHSX BUKOPHCTOBYETHCS IOJATKOBUMN
maeke "e" (We (D), Fe, Ie).

PenyxoBani, abo  edexkTuBHI  (POTOMETPUYHI  BEJIMYMHU  XapaKTEPU3YIOTh
BHUIIPOMIHIOBAHHS, IO TAJa€ HA 3aJIaHUA CEJIEKTUBHUH MpUHMad BUIIPOMIHIOBAHHS. SIKIO sK
Takuil TpuiiMad CIY)KUTb OKO JIIOJWHHU, Taki BEJIMYMHU Ha3HBAIOTh «CBITIOBUMUY, SKI
CYKYITHICTh — «CHCTEMOIO CBITJIOBUX BEITUYHH.

EHepris onTHYHOrO BUIPOMIHIOBAHHS MAa€ PO3MIPHICTh, BJIACTUBY Oynb- sKiii (opmi
eHeprii 1 BUMIPIOETbCS B JDKOYJISAX. Y TPAKTHIIl dYacTimie MOTPIOHO 3HATH HE EHEPriio
BHUIIPOMIHIOBaHHsA, a il MOTYKHICTh (TOTIK BUnpoMiHtoBaHHs). [foTokom BurnpominroBanHs O
HA3MBAIOTh CHEPril0 BUIIPOMIHIOBAHHS, SIKa IEPEHOCUTHCS B OJUHUIIIO YaCY:

wW
We = @ = T ,
ne W - eHepris BunmpomiHioBaHHS 3a 4vac i, JIk; t - MPOMDKOK dYacy, MPOTATOM SIKOTO
BUIIPOMIHIOBaHHS MOe OYTH IPUUHITO pIBHOMIPHUM, C. [10TiKk BUTPOMIHIOBAaHHS BUMIPIOETHCS
y BaTax.

Eneprito onTHYHOro BUNPOMIHIOBAaHHS We NPUIHATO HA3MBAaTH MPOMEHHUCTOIO. SIKIIO
€Hepris IMEepeHOCUTbCA BCIEI0 CYKYIHICTIO JOBXHH XBMJb, IO BXOJAATh JIO CKJIAAY
BUITPOMIHIOBAHHS, TO BOHA Ha3UBA€THCS IHTETPAJIbHOIO Ta BUMIPIOETHCS B TUX CAMMX OJUHMLIAX,
10 | iHII1 BUIU €Heprii (IPKOyib, eeKTPOH-BOJIBT).

3aranpHa TOTYXHICTh, IO IEPEHOCUTHCS ENEeKTPOMArHiTHUM BHUIIPOMIHIOBAaHHIM
HE3aJIeHO BiJ HOro CHEKTPaJbHOIO CKIaJy, Y CBITJIOTEXHILI OTpUMaja Ha3By IOTIK
BUITPOMIHIOBaHHS a00 MPOMEHUCTHUH NOTIK, MO3HavaeThes Fe 1 BUMiproeTbes y BaTax:

Fe = We/t

CBiTIIOBUH MOTIK - 1€ MOTIK BUIPOMIHIOBAHHS, L0 OIIHIOETHCS MOTO [i€l0 Ha OKO,
BIJJHOCHA CIIEKTpaJibHA YYTJIMBICTh SIKOT'O BHU3HAYAETHCS YCEPEJIHEHOIO KPHUBOIO CHEKTPaIbHOT
epexTuBHOCTI, 3aTBepuKeH0T MKO (puc. 2).
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Puc. 2 — ®ynKIis criekTpaibHOI CBITIOBOT epekTHBHOCTI yisi ierHoro V(A), Higroro v'(A)3opy i
NpUTHIYEHHS MenaToHiHa c(A) (IupKaaHa Jiisi)

VY CBITJIOTEXHIII BUKOPUCTOBYETHCS 1 TaK€ BU3HAYEHHS CBITJIOBOTO MOTOKY: CBITJIOBUI
MOTIK - II€ MOTYXHICTh CBITJIOBOi eHeprii. OAUHUIIA CBITOBOIO MOTOKY - JIOMEH (M), 1am
BIJINIOBIIa€ CBITJIOBOMY IOTOKY, BUIIPOMIHIOIOUOTO B OJIMHUYHOMY TUIECHOMY KYyTi TOUYKOBHUM
130TPONIHUM JDKEpesnoM 3 cuioko cBitina | ka. EHepris BUIPOMIHIOBaHHS BH3HAYA€THCS
KUIBKICTIO ~ KBaHTIB, SKI BHIPOMIHIOIOTBCS  BHIIPOMiIHIOBadYeM y TmpocTip. Enepriro
BUIIPOMIHIOBaHHS (IPOMEHEBY €HEPrii0) BHUMIPIOIOTH Yy JKOyIaX. KUIbKICTh eHeprii, ska
BUIIPOMIHIOETHCS B OJJMHUIIIO YaCy Ha3UBAETHCSI MOTOKOM BHIIPOMiHIOBaHHSI 00 MpOMEHeBUM

NOTOKOM. BUMIprO€ThCs TOTIK BULIpOMiHIOBaHHS y Batax. [lo3Hayaerscs De:

{;Dt, — HFQE
dt

ne Qe — eHepris BUMPOMIHIOBAHHS.

[ToTik BUTTPOMIHIOBAHHS XapaKTEPU3YETHCS PO3IOILIOM €HEprii B 4aci i BIpOCTOPI.

VY OUIBIIOCTI BUIAJKIB, KOJU TOBOPATH MPO PO3MOJLT MOTOKY BHIIPOMIHIOBAHHS B 4aci,
HE BpPaxOBYIOTh KBAaHTOBOTO XapaKTepy BUHHKHCHHS BUIPOMIHIOBAHHS, a PO3YMIIOTh Mifl 1M
GyHKINO, 10 Ja€ 3MiHy B Yaci MHTTEBUX 3HA4YeHb IOTOKY BumpowmiHioBanHs @ (1). Ile
JOMYCKAEThCS, OCKUIBKH YHCIO (POTOHIB, BUMPOMIHIOBAHUX PKEPEIOM B OJMHUIIIO Yacy, JIyxKe
BEJIHKE.

3a CHeKTpaJbHUM PO3MOJLUIOM MOTOKY BUIIPOMIHIOBAHHS JKepena po30MBalOTh Ha TPH
KJIacH: 3 JIHIMYaTUM, CMYraCTUM 1 CyIUIbHUM criekTpamu. [1oTik BUIIPOMIHIOBaHHS JKepena 3
JIHIAYATUM CIIEKTPOM CKJIAJIA€THCS 3 MOHOXPOMATUYHHUX MOTOKIB OKPEMUX JIIHIN:

D =D, +D,+..+D,
ne @), - MOHOXpOMATHYHHK MOTIK BUNPOMiHIOBaHHS, D¢ - MOTIK BUIPOMIHIOBAHHS.

VY mKepen 31 CMyracTUM CIIEKTPOM, BUIPOMIHIOBAHHSI BiIOYBAa€ThCS B MEXKax JOCUTh
IIMPOKHX JIUITHOK CIEKTpa - CMYT, BIJIUIEHUX OJHA Bil JPYroi TEMHUMH NPOMDBKKAMHU.

Cuna cBitna. Posmonin BUNPOMIHIOBAHHS peaJIbHOTO JDKEpelda B HABKOJIUIIHbOMY
mpocTopi He piBHOMIpHO. ToMy CBITIOBUH MOTIK HE Oyae BUYEPIIHOI XapaKTEPUCTUKOIO
JpKepena, SIKIIO OJHOYACHO HEe BU3HAYAETHCS PO3MO/LUT BUIPOMIHIOBAHHS MO PI3HUX HaNpsAMKax
HaBKOJIMIIHBOTO MPOCTOPY. ISl XapaKTepUCTUKH PO3IMOLTY CBITJIOBOTO MOTOKY KOPUCTYIOTHCS
MOHATTSAM MPOCTOPOBOi HIUIBHOCTI CBITJIOBOTO MOTOKY B PI3HUX HAampsMKax HaBKOJIUIIHBOTO

npoctopy. IIpocTopoBy MIUIBHICTH CBITIOBOTO TOTOKY, IO BH3HAYAETHCS BiIHOIICHHSIM
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CBITJIOBOTO TIOTOKY JI0 TUIECHOTO KyTa 3 BEPIIMHOIO B TOYIl PO3MIIIEHHS [DKEpena, B MeKax
SIKOTO PIBHOMIPHO PO3MOAUICHUHN el MOTIK, HA3UBATH CHJIOK) CBIiTJIA:

;_4e
dw

ne © - CBITIOBHIA OTIK; W - TUIECHUHN KYT.

OpuHuIer0 cHiK cBiTna € kaaaena. 1 kx = 1 am-cp . Lle cuma cBiTna, Mo BUITYCKAEThCS B
TIepIEHMKYIAPHOMY HAMPSMKY €JIeMEHTOM MOBEPXHi YOPHOTo Tina, miomieto 1:600000 m? mpu
TeMIepaTypi 3aTBEpAiHHS TUIATHHH.

Ocgimienictb. OCBITIEHICTD - 1€ KUTBKICTh CBITJIAa 200 CBITIIOBOTO MOTOKY, IO TaJIa€e Ha
OJIMHMIIIO TUTONII TTOBepXHi. BoHa mo3Havaerbes OykBoro E 1 BuMiproeTbest Brokcax (k). OmuH
JTIOKC JIOPIBHIOE OJTHOMY JIFOMEHY Ha METp KBajpaTHHi (M/M2). OCBITIEHICTh MOKHA BU3HAYHTH

SIK TIIUTBHICTH CBITJIOBOTO TIOTOKY Ha OCBITJIFOBaHIM TIOBEPXHI:

=2
S

B tabnuui 1. npuBeseHo AeKUIbKa MPUKIAIIB OCBITIEHOCTI.

Tabmuns Nel
«OCBITIEHICTHY
Jlito, nenp miag 6e3XMapHUM HEOOM 100000 nx
Bynuune ocBiTiaeHHs 5 —30 5k
[ToBHUI Mics1b B SICHY HIY 0,25 nx

JIJIs XapaKkTEepUCTUKH ITOBEPXOHbB, SIKi CBITATHCS 3a PaxyHOK CBITJIIOBOTO IOTOKY, SIKUH
MPOXOJUTH Yepe3 HUX a00 BiMOOpaKa€ThCS BiJ HUX, CIYXUTh BIAHOIICHHIO BUIIPOMIHIOIOYOTO
€JIEMEHTOM TIOBEPXHI CBITJIOBOTO MOTOKY JI0 IUIOIII IBOTO elieMeHTa. L5 BeruunHa Ha3HuBaeThCs
CBITHICTIO:

L
ds

CBITHICTb - 1€ IUTBHICTh CBITJIOBOTO MOTOKY, IIIO BHUITYCKAETHCS CBITIIOBOIO TIOBEPXHEIO.
OnuHUIIEIO CBITHOCTI CITYKUTh JIFOMEH Ha METP KBaJpPaTHUM CBITJIOBOI IMOBEPXHI, 110 BiAMIOBiIa€E
MOBEpXHi Mmiomero 1M?, ska piBHOMIPHO BHIIPOMIHIOE CBITJIOBHif TOTIK 171M. Y pasi 3aranbHOTO
BUIIPOMIHIOBAHHS BBOJUTBCSA IOHATTS €HEPreTMYHOi CBITHOCTI BHIPOMiHIOI0OYOro Tina (Me).
OnuHUI eHePreTHYHO1T CBITHOCTI - BT/M 2,

CitHicTh B 1IbOMY BHMIAAKy MOXKHA BHPA3sHTH 4YePe3 CHEKTPalbHy IIUIBHICTH
€HEePreTUYHO1 CBITHOCTI BUIIPOMIiHIOIOUOTO Tita Me) (A):

M =683 j M_, (AW (A)dA
0

Jlis TOpiBHANBHOT OIIHKM HABOJAMMO €HEPreTHYHi CBITHOCTI JI0 CBITHOCTI JCSIKUX
MMOBEPXOHbD:

[ToBepxHs conus - Me = 6 10" Bt/m 2;

HuTka 1amMnu posxkaproBanns - Me = 2-:10° Br/m?;

[ToBepxHs coHud B 3eHiti - M = 3,1 10° mm/m?;

Kos6a mominecuenTHOT nammu — M = 22-10% mm/M?.

SckpaBicTh. SICKpaBiCTh - 1€ CHJia CBITJIa, BUMPOMIHIOBaHA OJIMHUIICIO TIOII TTOBEPXHI B
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neBHOMY HanpsAMKy. OJMHHIS BUMIpy SCKpaBOCTi - KaH[ela HA MeTp KBaapaTHMi (Km/M2).
[ToBepxHs cama 1o co0i MOKe BUIPOMIHIOBATH CBITJIO, SK TOBEPXHS JIaMIH, a00 BigOMBaTH
CBITJIO, IIO MOCTYIA€ 3 IHIIOTO JDKEpeNa, HANPHKIAA MOBepxHi Aoporu. IloBepxHi 3 pi3HUMHU
BJIACTUBOCTAMHU BiTOOpPaXEHHS NPU OJHAKOBIM OCBITICHOCTI OyAyThb MaTH pi3HY CTYHiHb
SICKPaBOCTI.

B Tabnumi 2 npuBeneHo SCKPaBiCTh IESKUX HKEPEIT.

Taomums Ne2
«SIckpaBicTh KEepen»
Hazpa SckpaBicTh
[ToBepxHs coHLA 2000000000 Ka/m?
JIroMmiHeCHIEHTH]1 JIAMIIH 5000 1o 15 000 ka/m?
[ToBepxHs TOBHOTO MICSIISA 2500 Km/m?
Tyyne ocBitneHHs goporu (30 jx) 2 k/m?

BxuBaHi B mpakTHIl JpKepena ONTHYHOTO BUIPOMIHIOBAHHS Jar0Th, SIK IPaBHIIO,
CKJIaJHUN TOTIK, WO CKJIQJa€ThC 3 BUIPOMIHIOBAHb 3 PI3HUMHU JOBXKHHAMHU XBUJIb.
CriekTpalbHUI pO3MOJALT MOTOKY BUIIPOMIHIOBAHHS JPKEpesia 13 CYIUIBHMM CIIEKTPOM MOKHA
300pa3uTu y MPSIMOKYTHIN CHCTEM1 KOOPJAMHAT 3 OCSIMU: IMOTIK BUIIPOMIHIOBAHHS - JOBXKHHA
xBwJIi (pHc. 3. a).

3HaueHHs TOTOKY BHIIPOMIHIOBaHHS BIAKJIANAIOTGCA Y BUIISAL  IPSIMOKYTHUKIB
MIUPUHOI0 AA 1 BHCOTOIO, 11O JOPIBHIOE B JESKOMY MaciiTadl OJHOPIIHOMY IOTOKY Ha I
nutstHIll. OMHAK TakuM TpadikoM KOPUCTYBATHUCS HE3PYYHO, a M KPIM TOTO, BiH € HAOIMKCHHUM,
YMOBHUM. Y NPaKTHUIl PO3MNOJUICHHS BUIPOMIHIOBAHHS MO CHEKTPY BU3HAYAIOTh 3HAYEHHAM
CHEKTPAILHOI IJILHOCTI MOTOKY BUIpOMiHIOBaHHsA. CIeKTpajbHa IIUIBHICTE Q) (Br-am™)
YHCEIBHO JOPIBHIOE BIIHOUIEHHIO OJHOPIJHOTO MOTOKY AD 10 MIMPHHM CMYTH CHEKTpy AM, Ha
SIKIA BUMIPSIHE OJTHOPITHUN MOTIK:

AD,
AL

P, =

(]) 0,

. ~
a 0
Puc. 3. — CnextpasibHul po3MOLi MOTOKIB BUIIPOMIHIOBAHHS 133aralbHUM CHEKTPOM (a) Ta
CMEKTpaJibHA IUIbHICTh MTOTOKY BUIIPOMIHIOBaHHS (0)

[Tpuiimatoun AL, 1110 rparHe 10 HyJqs, OTPUMA€EMO B MeXKax:

_ AD, dD,

A = =
¢ Al—=0 AA dA
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@OyHKIIS CHEKTPaIbHOI HIUTBHOCTI MOTOKY BUIIPOMIHIOBaHHS 3a3BUYail OydyeTbcs B
NpSIMOKYTHIN cuctemi koopauHar (puc. 1,0). Iarerpyroum 3amany (yHKIIO CIEKTpaJbHOT
IITBHOCTI B MEXaxX ONTHYHOI YAacCTUHU  CIEKTPY, OTPUMAEMO 3HAYEHHS TIOTOKY

BUIpoMiHioBaHHA (BT) nanoro mxepena:
A=1,0mm
o= [p(A)dA
A=1,0mm
OyHKII  CHEKTPaIbHOI  HIUTBHOCTI  MOTOKY  BHIIPOMIHIOBAaHHS €  OCHOBHOIO
XapaKTePUCTHKOIO JDKEpesia EHeprii BUIPOMIHIOBAHHS, TOMY IO JIO3BOJISE OIIHUTH 1
CIEKTPAIIbHUM CKJIaJ TIOTOKY BHIIPOMIHIOBaHHS 1 Horo 3Ha4deHHsA. BoHa wMoxe Oyru
Mpe/CcTaBlIeHa SIK y BUIJISAlL rpadika, Tak 1 y BUIVISAL TaOMUI, B SKIM JaH1 CHEKTPaJbHOL
IIUTPHOCTI HABOJAATHCS 3a3BWYai 3 iHTepBasoM B 10 HM. 3HaueHHS MOTOKY BHIIPOMIHIOBAHHS
MO)ke OyTH oOYMCIEeHO SIK IUIolla, oOMexeHa KpuBoro ¢ (A) Ta BicCro aOCIMC IpHU BIAOMHX
MaciuTadax mo ocsx.
[IpocropoBa WIIBHICTE MOTOKY BHIIPOMIHIOBAHHS JDKEpEla HAa3UBAETHCS CUJIOKO
BunpominoBannsa (Br-cp?) i Bu3HAYACThCA BiAHOMIEHHSAM IIOTOKY BHIIPOMIHIOBAHHS IO
TUIECHOTO KyTa, B SIKOMY BIH YKJIQZI€HUH 1 pIBHOMIPHO PO3MOILICHHI:

dw
Ilinbuicts  BunpominioBanus (BT'M?) sBase co00I0  BiJHONIEHHS MOTOKY
BUIIPOMIHIOBAHHS /10 TUIOIII BUTIPOMIHIOIOUOT TOBEPXHI:

r=9®
dsS

(5
ne dS, - mioma MoBEpXHI BUIPOMIHIOIOUOTO TiNa, B MEXaX SKOi BMIPOMIHIOBAHHS MOKHA
BBa)KaTH PIBHOMIPHUM.
BaxxnuBoro st po3paxyHKiB BEJIMUMHOKO € OMPOMiHEHICTh (IIUIbHICTH OTPOMIHEHHS).
BoHna BU3HAYaeThCs BIIHOIICHHSM TOTOKY BHIIPOMIHIOBAHHS, IO IaJa€ Ha OMPOMIHIOIUY
MOBEPXHIO i PIBHOMIPHO PO3MOiIeHiil o Hiif, 1o miomi niei mosepxHi (Br-M?):
do
“Tas
OpuHuIIeI0 BUMIPY ONMPOMIHEHHS, SIK 1 JUIS BUMIPIOBAHHS HIUTBHOCTI BUIIPOMIHIOBAHHS,
CTyuTh BT-M2. PisHHIS MK MMM BEeIMUMHAMH MOJISTAE JIUIIE B TOMY, IO MOHSTTS IIUILHOCTI
BUITPOMIHIOBAHHSI HAJIC)KHUTH JI0O BUIIPOMIHIOBaYA 1 XapaKTepU3ye HOTo, a IOHATTSI ONPOMIHCHHS
BIIHOCHUTBCS JI0 OTIPOMIHIOBAHOT IIOBEPXHI.
OcCKUTbKH MPOILIeC IEPETBOPEHHS BUMPOMIHIOBAHHS B 1HII BUAM €HEPrii BUSHAYAETHCS HE
TUTBKM 3HAYCHHSIM ONPOMIHEHHs IpHiiMaya 1 CIIeKTPaJlbHUM CKJIaJIOM BUIIPOMIHIOBAHHS, aje 1
TPUBATICTIO OTMPOMIHEHHS, BaXKIIMBE 3HAUYEHHS Ma€ BEIWYMHA, SKa HA3WBAETHCS KUIBKICTIO
OTIPOMIHEHHSI.
Kinbkicte onpominennss H (Bt-c/M?) npeiacranse co0ol0 3HAYECHHS eHeprii
BUIIPOMIHIOBaHHS, $Ka BIMaja Ha OJWHUII0 ONPOMIHIOBAHOT TIOBEPXHI MPOTATOM Yacy
OTIPOMIHEHHS. Y 3araJlbHOMY BUIIAJIKY:
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7€ €; - MUTTEBE 3HAYEHHS ONPOMIHEHHS; 11,1, - BIMOBIIHO Yac MOYATKY 1 KIHI OMPOMIHEHHSI.

2.2. 3arajbHi NPUHUMIOH NOOYI0BH cHCTeM e(eKTHBHMX BeJHYHH (BHAUMOIO,
yabTpagdioseToBoro, BUNPOMiHIOBAHHS, III0 BUKOPUCTOBYETHCSI B POCJIMHHULTBI).

[Ipu po3paxyHKy CBITIOTEXHIYHOT YCTAaHOBKM TpeOa 3HATH 1 BPaxOBYBaTH HE TUIBKH
BJIACTUBOCTI JDKEpeIa, a i BIACTUBOCTI MPpUHMAaYiB eHeprii BUIIPOMIHIOBAHHS.

OCHOBHMMH €HEPreTUYHUMHU XapaKTepUCTHUKAaMU JIF00OTO MpHiiMada € Horo iHTerpaibHa
1 CTIeKTpabHA YyTIUBICTb.

InTerpanbHa  uyyrauBicTh  mpuiimMada, TOOTO  YYNIMBICT /0  CKJIAJHOTO
BUIIPOMIHIOBaHHS, XapaKTEpU3YeThCS BIIHOIICHHSM €(QEKTHUBHOI YacTMHHU e€Heprii 10 Bciel
eHeprii BUIPOMIHIOBAHHS, IO Taja€ Ha mpuiiMad. Y 3arajJbHOMY BHUIAJKYy IHTerpajibHa
YyTJIMBICTH NpUiMaya BUMIPOMIHIOBaHHS g MOKe OyTH BHpa)kKeHa CHIBBITHOLIEHHSIM:

C i
g:
W
ne We - ebexkTuBHAa eHeEpris BHMIPOMIHIOBAHHSA, TOOTO €HEPrid fAKa IEepPEeTBOPIOETHCA B

npuiimMadi B HIIMNA KOPUCHUN BUJ eHeprii; W - BCsl eHeprisi BUIIPOMIHIOBAHHA, IO Majae Ha
npuitmad; C - Koe]illieHT, 10 BU3HAYAETHCS BUOOPOM OIMHHUIIL BUMiproBaHHs Beanauan We,

butbmricte  mpuiiMadiB  XapaKTepU3YeEThCSA  BUOIPKOBICTIO  TOTJIMHAHHSA  €HEprii
BHUIIPOMIHIOBAHHSI 1 BHOIPKOBICTIO peakilii Ha TOTJIWHEHY €Heprito. J[Js OIlHKKM YyTIUBOCTI
npuiiMada 10 OJHOPIAHUX BUIPOMIHIOBAHb BBEICHO IMOHSTTS CHEKTPaIbHOI YYTJIMBOCTI, fKa
npeAcTaBisie co00I0 BITHOIIEHHS OAHOPIAHUX MOTOKIB, MAJal0UnX Ha MpUiMay - e()eKTUBHOTO
MOTOKY JI0 TIOBHOTO:

dF,

A

do,

A

ne dF\ - edekTHBHUIT MOTIK OJHOPIAHOTO BUIPOMIHIOBaHHS NpHU AaHid nosxwuni xBuii; dDA -

g,=C

MMOBHMIA TIOTIK OTHOPIHOTO BHIIPOMIHIOBAHHS TIPH Til jke AOBXKHUHI xButi, dF\ Bu3Hauae coboro
Mipy peakuii JaHoro nmpuiiMaua Ha Tajalode HAa HBOTO BUIIPOMIHIOBAHHSA, TOMY
BUCIIOBITIOETHCSI B OJIMHUIISAX, IO XapaKTEePU3YIOTh 110 peakiio. Hanpukian, sKmo npuiiMadem
cinyxuth (ortoenement, To dFA Moxke OyTn BHpaK€HHH B OJMHHIIAX, IIO XapaKTEPH3YIOTh
doroedext - amnepax. Ilpm dortoximiynmx npuiiMadax dFA moxxe Bupakatucs KiIbKiCTIO
PEUOBUHHM, sfKa BCTYNMJIAa B peakUilo 3a oJuHMULI0 4Yacy. OTxe, 3HAYEHHS CIEKTPaJIbHOI
YYTIMBOCTI BUPAKAEThCA iIMEHHUM umciaom: av-Br?, A-BrtiT. m.

ChnekTpajbHa YYTJMBICTh CEJIEKTHBHUX MpHUHMaudiB BUIPOMIHIOBAHHS, BHUpPaKEHA
rpagiuHo, sBIiIsie c0000 KpuBy g (A) = f (A), 10 Mae MakCUMyM Yy NEBHHMX YaCTHHAX CIIEKTpa.
SIkmo med MakCUMyM MPHMHATH 3a OJUHMIIO, TO CIHEKTpalbHA YYTJIMBICTH MNpHiiMada a0
BUIIPOMIHIOBAHHA 3 JAHOIO JIOBXXMHOIO XBWJII MOK€ OYTH BUpa)K€Ha BITHOCHOIO BEJIMYUHOIO B
YacTKax BiJl MAKCUMaJbHOI:

g(4)

K(Al)=—"—"
) (g, )max
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3HaHHS MOTOKY BUIIPOMIHIOBAHHS JIaHOTO JpKepena abo CTBOPEHOTO HUM ONPOMIHEHHS,
BUP&XEHOTO B CHEPreTHYHUX OJWHUIIX, 1€ HE Ja€ JOCTaTHIX MiACTaB I TOro, LI00
nepeadadaTy pe3yinbTaT BIUTMBY BHIIPOMIHIOBAHHS HAa NpuiiMad BUMNPOMiHIOBaHHS. [y TOTO
o0 mepeadavynTh i po3paxyBaTH Pe3yabTaT Ail MOTOKY BHIIPOMIHIOBAHHS BiZIOMOT BEJIMYUHU Ha
npuiiMay, HEOOXiTHO OLIHUTH Il TMOTIK 3a piBHEM peaklii Ha HHOro NpuiimMaya
BUIIPOMIHIOBAHHSI.

Jist cripoIIeHHsT po3paxyHKiB 1 MOJIETEHHS KUTbKICHOT OIIIHKH MPOIIECy MEePETBOPEHHS
eHeprii BUIIPOMIHIOBAaHHS BBEACHO TOHATTA €()EKTUBHOTO MOTOKY, Ml SKUM PO3YMIETHCS
MOTY)KHICTh BHIIPOMIHIOBaHHSI, OI[IHEHA 3a pIBHEM peaklii Ha HBOTO TpHUiiMaya eHeprii
BUIIPOMiHIOBaHHA. [I0SCHUMO 3MICT MOHATTA €(PEKTHBHOTO MOTOKY HAa HACTYMTHOMY HPUKIIAII.
Ha puc. 2 (a) 306paxena (yHKIlIS CIEKTPATBbHOI HIUTBHOCT1 BUITPOMIHIOBAHHS JKepera.

JUig cripollieHHs BUCHOBKY MpPHIHATO, 1m0 ¢ (A) = const B MeXax JEsKOi YacTHHH
cnektpy. [lmoma ¢irypu a,0,B,r, K BilOMO, SIBJIS€ COOOI0 B TMEBHOMY MaciITabl 3HAYeHHS
MIOTOKY BHUIIPOMIHIOBAaHHS JyKepena. BigHOCHA creKkTpanbHa YYTJIMBICTH IpUiiMaya eHeprii
BUIIPOMIHIOBaHHS TpuBeneHa Ha puc. 4 (0). Buninumo Ha rpagiky ¢ (A) piBHI 3a 3HAUEHHSM
noToku BUnpomiHoBaHHs @1 = @2 = O3 .

D &> D3

380 Al A2 A3 780 A.Hm 380 Al A2 A3 780 /. HM

-

a 7]

Puc. 4 — Jlo nosicheHHs «e()eKTUBHUI MOTIK BUITPOMIHIOBAaHHS

Yu nmpuBene ix €HEPreTHYHO piBHMI BILIMB Ha NpUMay 0 OJHAKOBOI HOro peaxiii?
Peakniss mpuiimada Oyae mpomopiliiHa J0OYTKY IOTOKY OJHOPIIHOTO BHIIPOMIHIOBaHHS Ha
CHEKTpaldbHy YYTJIHMBICTh NMpUiMada Mpu JAaHiii m0oBkuHI xBuiil. g moxigHa i1 mpezacraBiise
co00r0 epeKTUBHUI TOTIK, TOOTO TOTIK BUIIPOMIHIOBAHHS, OIIIHGHWH 3a pIBHEM peakiiii Ha
HBOTO MpUKMava BUIPOMIHIOBAHHS

P'lz@Lg,u; F2=@2g2; F,=®,g,,
ITpuuomy B Hamomy mpuknaai F1 < F2 > F3. Muoxauu opauHaTtu KpuBoi ¢ (1) Ha
BIAMOBIAHI M 3HaueHHsS ¢ (A), MOXHa ojepxaTh Ha rpadiky (puc. 4, a) kpuBy. Ilioma,
oOMexeHa BicClo abcuuc 1 i€l KpUBOI, SBJIslE COO0I0 3HAYEHHS €(PEKTUBHOIO IMOTOKY JaHOTO

JEKEpeIIa. Takum YUHOM, Yy 3araJibHOMY BHUIIAJAKY JJIA BI/IHpOMiHI-OBaHHH 3 Cyui.]'ILHI/IM CIICKTpOM
YHUCCJIIbHC 3HAYCHHA e(beKTI/IBHOl"O IMOTOKY MO’KHA BU3HAYUTHU 3a BUPA3OM:

F= [p(A)gd(d)
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3 1bOT0 PIBHSAHHS BUIUIMBAE, IO YHCEIbHI 3HAYCHHS €()eKTUBHOTO MOTOKY OJHOTO 1 TOTO
K BHUIIPOMIHIOBaHHS HEOJHAKOBI /ISl PI3HUX NpuiiMadiB. 3a IHIIUX pPIBHUX YMOB BOHH
BHU3HAYAIOTHCS CHEKTPAIBHOIO YyTJIMBICTIO TpUiMaya.

BukopHucTOBYIOUM TOHATTS BIIHOCHOI CHEKTPaJbHOI YYTIMBOCTI, ©()EKTUBHUI MOTIK
MO’KHA BU3HAYUTH 32 HACTYITHUM BUPA30OM:

A=
F=(2)m |PDKAMQ)
A=0

Bubip oguHUIE BUMIpIOBaHHA €(QEKTHBHOTO MOTOKY 3aJISKUTh BiJ TUIYy NpuiimMaua i
Mipu HOTO peakiii (cTpyM B Kol poToenemMenTa, MBUAKICTh GpoToxiMiuHOT peakmii i T. 1m.). Crix
3a3HAYMTH, 1110 HE JIs BCIX MpHUiIMaydiB MOYKHA BCTAHOBUTHU MIpY peakilii 1 BuMipsartu ii. Jlo uucna
TaKMX NpUHMaviB B MEPIIY YEPry BITHOCATHCS O10JIOTTYHI.

3 BU3Ha4YCHHS €(DEKTUBHOTO MOTOKY CIIIY€, 110 BiH OLIIHIOETHCS PIBHEM peakilii Ha HbOTO
npuiiMada 1 TUIBKM IIUM BIIPI3HSAETHCS Bi MOTOKY BUIpOMiHIOBaHHS. lle nae mimcraBy Juis
noOyIOBH CHCTEM €(PEKTHBHHUX BEIIMYMH 33 AHAJIOTIEI0 3 CUCTEMOIO €HEPreTUYHHUX BEIIMYHH.
OpHak 13-3a BEJIMKOTO YHUCla MpUHMaviB €HEeprii BUIPOMIHIOBAHHS, L0 BOJIOAIIOTH PISHUMHU
3JICKHOCTSAMHU YYTIUBOCTI, HE TPEICTABIISIETHCA MOXKIUBUM MATH OJTHY CHCTEMY e(DeKTHBHUX
BeTUYHH. UHCIIO Pi3HUX CUCTEM e()EeKTUBHHMX BEJIMYHWH PAa30M 3 TUM HE IMOBUHHO OyTH BEIIUKHM,
TaK SK 1€ YCKJIaTHWIO O NMpakTH4YHI po3paxyHKU. B nmaHuil yac y mpaxTHill po3paxyHKiB Ta
MPOCKTYBAaHHS OCBITJIIOBAJIBHUX 1 OMPOMIHIOBAIILHUX YCTaHOBOK BHKOPHCTOBYIOTH YOTHPH
cucteMu epeKTUBHUX BeMWYuH. KOXKHAa 3 TakuX CHCTeM OyayeThCs HAa OCHOBI CIEKTPAIbHOL
YYTIUBOCTI SKOTO-HEOYIh OJHOTO 3 OMU3BKUX 3a CHEKTPAIbHOI UYTIMBOCTI mpuiiMauiB. [leit
MpHiiMayd Ha3MBaIOTh €TAJJOHHUM, SKIIO BiH 33/I0BOJIbHSA€E HACTYITHUM BUMOTaM:

- pearye Ha OyJb-sKi OJHOPITHI BUIPOMIHIOBAHHS B TOMY Jlialla30H1 CIIEKTpa, B MEXKax
SIKOTO PO3TAIIOBaHI KPUBI CIIEKTPAIbHOT YYTIMBOCT1 BCIX MPUMMAaYiB JaHOT TPYIH;

- Mipa peakiii mpuiiMavya TpH OMPOMIHEHHI MOTO MIIIAETHCA 0€3MOCEPEeTHbOMY UM
HETIPSIMOMY BUMIPIOBAHHIO;

- e(eKTUBHI BEIUYMHH CHCTEMH, MOOYI0BAaHOI HA OCHOBI €TAJIOHHOIO MpHiiMaua,
MaloTh aJUTHUBHICTb, TOOTO BIACTHBICTb, IO JO3BOJISIE OOUMCIMTH IUIE HUISIXOM MPOCTOrO
MiZCYMOBYBAHHSI CKJIaJJOBUX.

Cnig 3a3HaYuTH, MO0 JKOJHA 13 CHUCTEM €(PEKTUBHUX BEIMYMH. OAKTEPHUITUIHHX,
€pPUTEMHHUX, CBITIIOBUX Ta (PITO-BETUYMH - MOBHOIO MIPOIO HE 3aJJ0BOJIBLHSE IEPEPaxOBAHUM
BHIIIC BUMOTaM. JIuIe cucrtema CBITJIOBUX BEJIMYMH BU3HAHA B MDKHApOAHOMY MaciiTadi B 1924
p., HE3BOKAIOUM HA BIJIACTUBI 1l HEJOJIIKKM, aHAJIOTTYHI HEJOJIKaM TPhOX IHIIHUX MEpPepaxoBaHUX
cucreMm. OfHAK MpakTHKa B HalIi KpaiHi 1 32 KOPJAOHOM IOKa3ye, 0 BUKOPUCTAHHS CHUCTEM
e(eKTUBHUX BEJIWYHH, HE3BAKAIOYM HA iXH1 HEJOJNIKH, MJO03BOJIAE€ JOMaratucs OUIBIINX
pe3ynbTaTiB Yy MPaKTUYHOMY BHUKOPUCTaHHI ONTHYHOIO BHUIPOMIHIOBAHHS, HANpHUKIAA, Y
CUIbCHKOTOCTIOJAPCHKOMY BUPOOHHIITBI.

VY mpakTHili po3paxyHKy OCBITIIOBaIbHUX YCTAaHOBOK YK€ 4YacTO BHHHKAE MOTpeda
00YHCITIOBATH OCBITJICHICTH 32 BITOMOIO CHJIOIO CBITJIA JKEpeia BUITPOMIHIOBaHHS. Y CTAHOBUMO
3aNeXHICTh MDK IIUMH BETUYMHAMHU.

ToukoBe mkepeno cBitia A (puc. 5) OcCBITIIOE eneMeHTapHUil MaiimaHuuk dS Ha
noBepxHi . Cuia cBitia Jukepeaa B HanpsaMky OcBiTmoBaHoi mromi Id. Kyt Mk HopMansio 10
€JIEMEHTA TIOBEPXHI 1 HampsAMKOM cuii cBiia B. Enemenrapuuii Tinecuuii kyr do, B Mexax
SIKOTO PO3MOJUICHO CBITJIOBHH TMOTIK, Magarounii Ha MainaHunk dS, MOXKHA BH3HAYUTH
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BUXOSIYU 3 HAUITPOCTIIINX T€OMETPHUYHUX CIIBBIIHOIICHB:

ds cos
dow = dScos B
l 2
Toxi cBITI0BHI NOTIK, [Tafal0Yrii Ha Maiiganyuk dS,
I,dS cos
dF =1 dd w= d—,ﬁ

Puc. 5 — /o BUCHOBKY BiIHOIIICHHSI MK CHJIOKO CBITJIa 1 OCBITJICHICTIO

OcsitneHicTs Maiimanunka dS oTpuMaEMo 3a BUCIIOBOM:
dF_I,cosf
ds I*

TakuM YMHOM, OCBITJICHICTh TIOBEPXHI B JaHId TOYIll MPSIMO MPOTOPIIiHA CHJIl CBITJIA 1

E=

KOCHHYCY KyTa MK BEKTOPOM CHJIM CBITJIa 1 HOPMaJIIIO JI0 OCBITJIIOBAHO1 MOBEPXHI 1 00EpHEHO
MpOMOpIIiiiHA KBapaTy BIJCTaHI Bill JpKepelia CBITJIa IO TOUKH.

Jlnst XapakTepUCTUKU CHEPTii BUIPOMIHIOBAHHS B YJIbTPagiojeTOBOT YaCTUHU CIIEKTpa
KOPHCTYIOTBCSI CUCTEMaMU e(DEKTUBHUX BEJIMYMH: OAKTEPHUIIMIHOT 1 ePUTEMHOL.

B sikocTi eTanoHHOTrO MpuitMaya eHeprii BUIPOMIHIOBaHHS Ui CHCTEMH OaKTEPUIIUIAHUX
BETMYMH TPUHHATI Oakrepii, AN AKX BigoMa BIAHOCHA CIHEKTpajlbHA YYTIUBICTH [0
BUIIPOMIHIOBaHb 3 pPI3HUMM JOBXKHMHAMH XBWIb. BigHocHa OakTepuiuaHa e(eKTUBHICTD
OJITHOPIIHUX BHIIPOMIHIOBaHb rpadiyHO 300pakeHa Ha puc. 6.
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Puc. 6 — Cnextp nii yapTpadioneToBoro BUIpoMiHIOBaHHS: 1 - criekTp eputeMHoi il YO
BUIIPOMIHIOBaHHS; 2- CIEKTp OakTepuuuaHoi A1l Y @ BUIPOMIHIOBAHHS.

MaxkcuManbHy YyTIMBICTH OakTepii 3HaXOASTh [0 OJHOPIAHMX BHUIIPOMIHIOBAHb 3
JOBXHHOIO XBHWJII A = 254 HM, ToOTO MakcMMaibHa €()EeKTHBHICTh 3HUIICHHS OakTepid Mae
MOHOXPOMAaTHYHE BUIIPOMIHIOBAHHSTIPH A = 254 HM.

Bbakrepurnuaauii moTik. BUXiTHOIO BETWYMHOIO B CHUCTEMI1 OaKTEPUIIMIHUX BEITUYHH
CIIY’)KUTb OaKTepMUUAHMI NOTIK, KU BU3HAYAE€ThCA SIK MOTIK BUIIPOMIHIOBAHHS, OL[IHEHUH 3a
Horo OaKkTepUIUIHY Jit0, TOOTO 32 e(HEKTHUBHICTIO 3HUIIECHHS OaKTepil.

A=300HM
Oy = [p(DK(A)zd2
A=200HMm

OnuHuero OaKTEPUITUAHOTO TOTOKY MPHUHHATO BBaXKaTH OAaKT, YHCENBHO PIBHHUI
BUIPOMIHIOBAaHHS TOTYXHICTIO B 1 BT mpum A=254 HM. VY mnOpakTHIll 4aCTO KOPUCTYIOTHCS
BEJIMYMHOI0 MiKpoOakT, sika nopiBHIoe 1-107. IIlinbHicTh GaKTEPUIIMAHOTO MOTOKY MO TTOBEPXHi
OTIPOMIHIOETHCS Tilla HA3HBAETHCS GAKTEPUIMIHAM ONPOMiHEHHAM (6-M~Z 260 MKO-M™2):

dD,
E, =
as

IIuTanus 1is caMmonepeBipku

1. Ilo o3HayarOTh TOHATTSA '"HOTIK BUIPOMIHIOBAHHS'", CHJIa BHUIIPOMIHIOBaHHSA'",
"onpoMiHeHICTh", "KUTbKICTh OTIpOMiHEeHHS"?

2. SIki BU 3Ha€TE EHEPreTUYHI BEJTUYMHU 1 OJIMHHULII iX BUMIPIOBaHHS ?

3. SIki iCHYIOTh cUCTeMU e€()eKTUBHUX BEJIMUYMH HA OCHOBI CNIEKTPAIbHOI YyTIMBOCTI, JUIS
SKHMX MpUIIMayiB BOHU NOOYA0BaHi1?

4. SIxi BY 3Ha€Te BENIMYMHHM 1 OJIMHULII BUMIPIOBAHHS BUAMMOTO BHUIIPOMIHIOBAHHS ?

5. SIxi BM 3Ha€Te BETMYMHU 1 OJUHUII BUMIPIOBAHHS BITAIbHOTO BUIIPOMIHIOBAHHSI?

3aBJaHHs Ha CaMOCTIilHEe ONPALIOBAHHSA TA MiATOTOBKY
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1. CaMoOcCTiifHO BIJHOBHTH MaTepiall 3 ONWUCYy OCHOBHHX BEIMYMHH Ta OJMHHUIIb
BHUMIPIOBAHHS ONITUYHOTO BUITPOMIHIOBAHHS.

2. CaMOCTIITHO OTIpaIfOBaTH JOJJATKOBUI MaTepial Ha TEMY:

-OCHOBHI  BENMYMHU  YIbTPa(ioETOBOTO BUIPOMIHIOBAHHS 1 OJMHHULI  HOTO
BHUMIPIOBAHHSI.

-Bakrepununnuii notik. Cuna GakTepUIMIHOTO TMOTOKY. KiTbKicTh OaKTEpUIIUIHOTO
MOTOKY.

-Eputemuuii  motik. OCHOBHI BEIMYMHH ONTUYHOTO  BUIPOMIHIOBAHHS,  SIKeE
BUKOPHUCTOBYETHCS B POCIMHHUIITBI 1 OIMHUII HOTO BUMIPIOBaHHS.

TEMA Ne3. ITIPUJIAIU JJ11 BUMIPIOBAHHSA OIITUYHOI'O BUTTPOMIHIOBAHHSA

Merta: o3HailoMuTH 3700yBayiB BUIIOI OCBITH 3 OCHOBHUMM NPHJIATHN JUIsl BUMIPIOBAHHS
ONTUYHOTO BUIIPOMIHIOBaHHS, 1X OYZ0BOIO Ta IPU3HAUEHHSIM.

B teMi po3riasiHyTo OCHOBHI NPUIIAIU AJIsl BUMIPIOBAHHS ONTUYHOTO BUIPOMIHIOBaHHS, 1X
OpPUHIMN [ii Ta KOHCTPYKTUBHI ocoOmuBocTi. Hapeneno kiacudikalilito BHUMIpIOBaIbHUX
MpHUiiMadiB ONTUYHOTO BUIIPOMIHIOBAHHS — (DOTOEIEKTPUYHHUX, (POTOCIEKTPOHHUX 1 TETNIOBUX.
Po3kpuro omTHYHI BIACTUBOCTI TUI, NPUHLMIM BiAOWBAaHHSA, NPOMYCKAaHHS Ta IOTJIMHAHHS
BunpoMiHtoBaHHsA. Onucano OymoBy Ta poOoTy doTope3ucTopiB, HOTOMIONIB, POTOCTIEMEHTIB,
(hOoTOyMHOXKYBayiB 1 TEIJIOBUX IMpHiimMauiB. Marepian copssMoBaHMH Ha (QOpPMYBaHHSA Yy
3100yBaviB BUIIO1 OCBITU PO3YMIHHSA (pI3UYHUX MPOIIECIB Ta TEXHIYHUX 3aCO0IB BUMIPIOBAHHS
ONTUYHOTO BUITPOMIHIOBAHHS.

Keywords: optical radiation, photodiode, photoresistor, photocell, photomultiplier,
thermal receiver.

ILnan gekuii
1. OnTHyHI BIACTUBOCTI TiJI.
2. BuMmiproBaJibHi npuiiMadi ONTHYHOTO BUITPOMIHIOBAHHS.
3. JIrokcmeTpu.
4. ITpwiagu 111 BUMIPIOBAaHHS YIbTPadioseToOBOTO 1 iH()padyepBOHOTO BUIIPOMIHIOBAHHSI.

Xix npoBeeHHs JEKIIHHOT0 3aHATTS
I. Opranizaiis rpymnu;
II. MoTtuBalis HaBYaIbHOI AIbHOCTI. OTroJIOMIEHHS TEMH Il METH;
I11. BuknageHHs Ta oOroBOpEeHHsI HOBOTO Matepiany.
IV. OromnomieHHs 3aBianHs Ha CaMOCTIHE OMPAIOBAHHS Ta MiATOTOBKY.

3.1. OnTn4Hi BJaCTHUBOCTI TiJj

B ycranoBkax 1 mnpuiagax Ui OCBITJIEHHS 1 ONPOMIHEHHS JUIsl BHMMIPIOBaHHS
ONTUYHOTO BUIIPOMIHIOBAHHS 3aCTOCOBYIOTh PI3HOMaHITHI Marepiajiy, sSK Hpo3opi, TakK 1
Henpo3opi. [Ipm mnpoekTyBaHHI Ta eKcIUTyaTallii OCBITJIIOBAJIbHMX 1 ONPOMIHIOBAIBHUX
yCTaHOBOK HEOOXITHO 3HATH OCHOBHI ONTHUYHI (CBITJIOTEXHIYH1) BIIACTUBOCTI MaTepialis.

[loTik BUNPOMIHIOBAHHS, LIO MajJa€ Ha TUIO 3 HEMPO30pOro Mmarepiaiay, 4acTKOBO
MOTJIMHAETHCSA HUM, @ YAaCTKOBO BiIOMBA€ThCA. SIKIO TLIO Mpo3ope, TO, KpiM BinoOpaxeHH 1
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MOTJIMHAHHS, YaCTUHA MOTOKY BHUIIPOMIHIOBaHHS BOHO MpoITyckae. [y KUTbKICHOT OIHKH
BiZJOOpaKEeHHs1, IOTJIMHAHHS 1 IPOITYCKaHHSI KOPUCTYIOTHCS BIIOBITHUME Koe(il[ieHTaMHu.

Koediuientom  BinoOpakeHHss ~p  Ha3MBalOTh  BITHOWIEHHS  TOTOKY

BUNpOMiHIOBaHHA ®p, BiIOUTOrO TiIOM, 10 NOTOKY BUNpoMiHioBaHHSA @, mamaroworo na

HBOTI'O:

b

2
g=—
o

KoedinicHT morJuHanHsg o IOPIBHIOE BiIHOIIEHHIO IOTOKY BHIIPOMiHIOBaHHA Dq,

MOTJIMHEHOTO TLUIOM, JIO TIOTOKY BUITPOMIHIOBAHHSI, IO 1a/ia€ HA HHOTO:

=
@D

KoediuienT nponyckanusi T J0piBHIOE BiIHOIIEHHIO MOTOKY BHIPOMiHIOBaHHs D,
110 MPOMIIOB KPi3b TLIO, 10 MOTOKY BUIIPOMIHIOBAHHS, 1110 Maa€ Ha HbOTO:

T =
@

KoediienTn BIIOUTTS, TMOTJIMHAHHS 1 NPOMYCKaHHS MOXYTh CTaBUTHCS 10
IHTETpaJIbHOTO TOTOKY BUIIPOMIHIOBAHHS, IOTOKIB BHUIIPOMIHIOBAHHS OKPEMHUX JUISTHOK
ONTUYHOTO CHEKTPY (BUAUMUH, ynbTpadiosieToBUM, H(payepBoHUN) ab0 A0 e(peKTUBHHUX
MOTOKIB (CBITJIOBUH, EPUTEMHUH, OaKTEPUITUIHUH 1 T. 1.). BIAMOBIAHO 10 3aK0HY 30€peKeHHs
eHeprii y BCIX BUIaJKaX:

D=, + D, + D,
OTxe, 17151 OTHOTO 1 TOTO K MAJal0Y0TO Ha TUTO MOTOKY:
ptatt=l

butbmricte MartepianiB BigOWBa€e 1 TOTJIMHAE BUMIPIOBAaHHSA BHOIPKOBO, TOOTO iX
KoediieHTH BiOMBAHHS 1 TMOTJIWHAHHA JUIsl PI3HUX JOBXWH XBWJIb HE OJWHAKOBI. Tomy
KOPHUCTYIOTHCS MOHATTAMHU CHEKTPAIbHUX KOe(ilicHTiB BIIOMUTTSA p), MOTIMHAHHA O) Ta
IPOITYCKaHHA TA. AHAIITUYHO BOHU BU3HAYAIOTHCS HACTYITHUMHU BUpa3aMH

_d)ip‘ _CDM (I?A_r
Py =— @, =—""5 1=

d)) {I))L

ae @), Orp, Pha, PAt - MOHOXPOMATHYHI TIOTOKM BHIIPOMIHIOBAHHS, BiIOBiIHO

najaroyi, BiTOUTi, MOTIUHEH] 1 MPOIMYILEH].

B 3anexHocTi Big BIacTUBOCTEN MOBEPXHI Tia 1 BHYTPIIIHBOI CTPYKTYpU BITOUTHIA 1
MPOMYIIEHUH HUM TOTIK BUIPOMIHIOBAHHS MOXE MO- PI3HOMY PO3MOJUIATUCA Y HPOCTOPI.
Po3pi3HsAOTh TpU BHOM BiTOOpaXKeHHs 1 mpomyckaHHs: 1) cmopsmoBaHe, 2) po3cisHe
(mudysue) i 3) HampasieHo-po3scisae (puc. 1).
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Hanpasaeno-posciane

Puc. 1 — Pi3HOBUAHOCTI BiIOMBAHHS 1 IPOMYCKAaHHS MOTOKY OTUYHOTO
BUIIPOMIHIOBaHHS

CrnpsiMoBaHUM (JI3EpKabHUM) BiJOOpaKEHHSM MAarOTh TJIAJIKI TMOBEPXHI, Yy SKHUX
pPO3MipH HEPIBHOCTEH Majli B MOPIBHSHHI 3 JOBXUHOI XBHJII MAJal040r0 BUIPOMIHIOBAHHS
(mosipoBaHUW MeTa, a3epKaibHE CKi0). [lpu HampaBiaeHOMY BimOOpa)K€HHI KYT BITOWMTTS
JOPIBHIOE KYTY TMAaJIIHHS, a BIIOWTHI TpPOMIHb MepedyBae B OJHIA IJIOMMHI 3 MaJal0uuM
MPOMEHEM 1 TEPHEHAMKYJISIPOM N0 TOBEPXHI, IO BiIOMBae B TOYIll TaaiHHA. [neanbHi
J3epKajla MalTh SICKPaBiCTh TUIBKM B HANpPsSMKY BiIOMTOTO MPOMEHS, a Yy BCIX IHIIHUX
HaNpsMKax X sICKpaBiCTh JOPIBHIOE HYIIIO.

[Ipu HampaBieHOMY TMPOIYCKaHHI 3HAYEHHS TUIECHOTO KyTa, B MEXKax SKOTO
MOIIUPIOETHCS TPOUICHUH MOTIK, TAKOXK 3ATUIIAETHCS HE3MIHHHIM.

VY BuUnaaKy po3cistHoro abo AuQy3HOTO BITOUTTS 1 MPOMYCKAHHS BiJl TUIOCKOT MOBEPXHI
TUIECHMH KYT, B MeXaX SKOTO TIONIMPIOEThCS BIIOMTHI a0o MpoiieHud TIIOM MOTIK
BUIIPOMIHIOBaHHS, JOpiBHIOE 271. BimoOpakeHe akTUBHE BHUIPOMIHIOBAHHS TNPU I[bOMY
MOIIUPIOETHCS PIBHOMIPHO MO BCIX HampsaMax miBcdepu. SIckpaBicTh Takol MOBEPXHI y BCIX
HanpsAMKax MPaKTUYHO OTHAKOBA.

Y 1oBepxOoHb 3 PO3CIIHUM BimoOpakeHHsM (Tinc, ¢apba) HEpPIBHOCTI 3HAYHO
MEPEBUIIYIOTh JIOBXXKHMHY XBHJII TaJIal040r0 BUNpOMiHIOBaHHA. JMdy3HI mpomyckaHHsS Mae
MoJiouHe ckjio. O0'eMHe po3CitoBaHHS BUIIPOMIHIOBaHHS 0OYMOBIJIEHO HAsBHICTIO B iX CKJIaJi
YaCTUHOK PEYOBUH 3 PI3HUMU MOKA3HUKAMHU 3aJIOMIICHHSI.

MarepianiB 3 iJeaqbHO JA3€pKAIbHUM, ife€aJbHO AU(Y3HUM BiTOOpakeHHSIM abo
IIPONYCKAaHHAM B IMPUPOJI HeMae. Y ICHYIOUMX MaTepiaiiB € oOuaBi Pi3HOBUIM BiOUTTS abo
MPOIYCKaHHS OJHOYACHO. Y OMPOMIHIOIOYHMX 1 OCBITIIOBAIBHUX MpPHJIaJaxX 3acCTOCOBYIOThH
MaTepialiy 3 HalpaBJICHO- PO3CITHUM BiTOOPaKEHHSIM 1 IPOIYCKAHHSIM.
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3.2. BumiproBaibHi npuiiMayi onTHYHOr0 BUNPOMiHIOBAHHSA

B 3anexxHOCTI Bif (i3WYHUX SBUII, SIKI BU3HAYAIOTh MPUHIIMI Jii, IpUiiMadi ONTHYHOTO
BUITPOMIHIOBaHHS MOJUIAIOTHCS HA TPH rpynu: (poTOETeKTpUIHI, POTOETEKTPOHHI 1 TEIUIOBI.

®doroesieKTPUYHI npuiiMayi BuUnpominoBaHHA  (doropesucTopH, (HOTOMIOIH,
(OTOTPAH3UCTOPH, HAIIBIPOBITHIUKOBI (POTOCIEMEHTH 13 3aKPUBAIOYMM IIApOM) 3aCHOBaHI Ha
BHyTpimHbOMY (oToedekTi. Ilo KOHCTPYKTHBHOMY BHKOHAaHHIO BOHH BIIHOCSTBCS JIO
HaNBIPOBITHUKOBUX NMPHIaAiB. BHyTpimHiil (poTOehEeKT NpOosBIAETHCS Y 3MiHI TPOBITHOCTI
MaTepialiB M €0 ONTHYHOTO BUIPOMIHIOBAHHS.

doroaioqu - 1€ CTPYKTypa, B SKi IpU MOINIMHAHHI (OTOHA YTBOPIOETHCS Mapa

€JIEKTPOH - JipKa. BuHuKaioua pi3HULA NOTEHLIATIB € MIPOIO MOTOKY BHUIPOMIHIOBaHHS (IMB.
puc. 2).

Puc. 2. — 3o6paxenns dortomiona

DOTOTPAH3UCTOPH € CTPYKTYpOrO, 0Oa3oBa 00JacTh SIKOi MOXE OINPOMIHIOBATHCS
cBiTiIoM. DOTOTPAH3UCTOP CIYKUTh, TAKUM YHHOM, OJHOYACHO 1 MIICHIIIOBaYeM (POTOCTPYMY,
TOMY B TIOpPIBHSHHI 3 (POTOAI0IOM BiH Ma€ Ha TOPSIOK BEJIHMKY YYTJIWBICTh, MPOTE MEHIIA
LIBUIKOTIS.

'/
\\

.\\

Puc. 3. — 3o0paxxenns poToTpaH3uCTOpy

@DoTOope3uCTOPU —  1I¢  HAIMIBNPOBIIHUKOBI  €JIEMEHTH, 110 MIHSIIOTH  CBOIO
€JIEKTPOIPOBIIHICTD MiJ Ji€}0 BUINPOMIHIOBAHHS. 3aBJISKU BEJHUKIM MOTY)KHOCT1 pO3CISIHHS, 110
JIOMYCKAEThCA, 32 JAOMOMOTOI0 (OTOPE3UCTOPIB MOKHA KOMYTYBATH BEIMKI CTPYMHM, AOCTATHI
JUIsl IEepEMUKaHHS €JIeKTPOMAarHiTHUX perie.
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Puc. 4. — 3o06paxkenHs GoTOpe3UTPOPIB

®dotoejieMeHTH i3 30BHIHIM (oTOe()eKTOM BUKOHYIOTHCS 3a3BUYail y BHIJIAL
CKJISTHOTO BaKyyMOBAHOTO a00 Tra30HAIOBHEHOTO OaloHa, yCepeauH1 IKOTO PO3MIIIYIOThCS aHO
1 KaToJ1 y BUIJIsA1 (POTOUYTIIMBOTO 1IAPY, HAHECEHOTO Ha BHYTPIIIHIO OBEPXHIO OaloHa.

[Ipn ocBitTineHHi1 (poTokaTo/la 3BUILHSIOTHCS E€IEKTPOHH, 1 MPH MIJKIOYEHH1 aHOIHOL
Halpyrd BT 30BHINIHBOTO JDKEpela BUHUKAE (POTOCTPYM, MPOMOPIIMHUN  MOTOKY
BUIIPOMIHIOBaHHSI.

doToeneMeHTH 13 30BHIIHIM (OTOE(PEKTOM BOJIO/IIOTh BUCOKHM BHYTPIIIHIM OMOPOM 1
MPaIOI0Th TMPU  BEJIUKUX PI3HUIAX MOTEHINAliB, TOMY iX BHXIJHI CHUTHaId MOJKHA
BUKOPHUCTOBYBATH 0€3M0OCepeIHbO JUIsl YIPaBIIHHS BUKOHABUYMMU MPUCTPOSIMHU.

Puc. 5 — 306paxenns poroenemenTa i3 30BHIIIHIM (oTOehekToM

doToeneMeHT 3 30BHINIHIM (BoToedekroM (puc. 5) po3mileHuit y CKIsHIH K001 2, ne
CTBOPEHO BakyyM (y BakKyyMHOMY (oToeneMeHTi) abo sKy Micis BigkadyBaHHsS MOBITps 3a-
MOBHEHO PO3PIHKEHUM Tra3oM (aproHOM 3 HU3BKMM THCKOM — B 10HHUX (DOTOelmeMeHTax).
BHyTpilHIO MOBEPXHIO KOJIOU, 32 BUHSITKOM HEBEJTMKOTO «BIKHA» JUIS MPOXOKEHHS CBITIIOBOTO
noToky 1, mokputo QoTokaTonoMm 3, IO siBisie coOor0 Imap cpibia 3 HAHECEHHMM Ha HBOTO
HaMIBIPOBIIHUKOBUM MIApOM OKCUIY IIe3it0. AHOA 4 ¢oToeneMeHTa BUTOTOBIEHO Y BHIJISAL
KUIbIIS, 1100 BiH HE NEpeKpHUBaB LUIAX CBITIIOBOMY MOTOKOBI 710 KaToja. Konly po3MimyroTs y
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IJIACTMACOBOMY IIOKOJIi 5, y HWKHIM YacTHHI SKOTO 3HAXOJAThCS KOHTAKTHI INTUPKH 6 3
BMBOJIaMU BiJl aHOJa 1 KaToJa.

®oroesiekTpoHHUIT noMHOXkYBa4 (DEY) (puc. 6) — me mpuctpiii, 1m0 MICTUTh B
onHOMY OanoHi BakyyMHUH (OTOEIEMEHT 1 BTOPHHHUU ENEKTPOHHHMM miacuioBad. [loTik
BUITPOMIHIOBaHHSA 3BUIbHSE 3 (POTOKATONA ENEKTPOHH, SKI PO3TOHATHCS B €ICKTPUUHOMY IO 1
¢doxycyroTecss Ha emirepu (auHOM). [Ipy MomamaHHiI KOXKHOTO MPHCKOPEHOTO €IIEKTPOHA Ha
IMHOM 3BUTBHSETHCS Bin 5 10 10 HOBHX enekTpoHiB. DOTONOMHOXKYBa4i MOXYTh Matu 9 — 14
JMHOMOB 1 30UIBIITYBATH 3arajbHe Yucio GpoToenekTpoHiB B 109 pasis.

Puc. 6. — 3o0pakeHHs (POTOETEKTPOHHOTO MOMHOXYyBaua

PosrnsHyBIIM BUMIpIOBaJIbHI MpHiiMadi ONTUYHOTO BUIIPOMIHIOBAHHS, MOXHA CKa3aTH,
[0 €HEprisi ONTHYHOTO BUIPOMIHIOBAHHS TEPEBOIUTH EIICKTPOHU KPUCTATIYHOT PEUTiTKH
Marepianry B BUIBHHUM CTaH, 10 30UIbINYye MPOBIAHICT, MaTepiany. Ha BkazaHomy sBHUIII
3acHOBaHa OUTbIIa YacTHHA PO3TISIHYTHX TMpUMadl ONTHYHOTO BHUIPOMIHIOBAHHS, SIK

MPUKJIA]] MOYKHA MPEACTaBUTH Jit0 GoTopesnuctopiB. bynosa doTopesncTopa nokazana Ha puc.
7, a.

| : \\\\ Bl PA
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a 0
Puc. 7 — Konctpykuis (a) i cxema BKIr0o4eHHs poTo pe3uctopa (0):1 - 3axucHuii
MIPO30pHil map; 2 - KOpIyc; 3 - eNekTpoa; 4 - map HamiBOPOBITHUKA; 5 - migKIaIKa

(13051TOP); 6 - BUBOIN.
doTope3ucTop MOXKHA BKIIOYATH B KOJO MOCTIHHOTO abo 3MiHHOTO cTpyMmy. Ilim miero

ONTUYHOTO BHIIPOMIHIOBaHHS IMPOBIAHICTh (OTOpE3UcTOopa 30UIBIIYETHCSH, 1 CTPYM B KOJII
3poctae. CrieKTpalibHI XapaKTEepUCTUKH JISIKUX (DOTOPE3UCTOPIB MPUBEICHO Ha pUC. 8.
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Puc. 8 — Ciektpu 9yTmBoCTi POTOPE3UCTOPIB

[Tix gyTnuBOCTI POTOPE3UCTOPIB MPHUTIATAE HA BUTPOMIHIOBAHHS 3 JIOBXKMHOIO XBHT 540
(0,54 mxm) Ta 560 M (0,56 MKMm), mo BiamoBimae 3eireHoMy Kosibopy. s poGotu B
iH(ppayepBOHOMY Jiama3oHi JOBXWH XBWJIb, SKAW HEBUIMMHHA JUIS JIFOACHKOTO OKa,
3aCTOCOBYIOTh (hOTOPE3UCTOPU Ha OCHOBI crmoyiyk cBuHIIO (PbS, PbSe), inais (InSb), a Takox
repmaniii Ge Ta KpemHii Si, JJeroBaHi TOMIIITKaMH.

Jam 300paxeno rpadik (puc. 9) cHekTpadbHOI YYTIHMBOCTI 1H(GpadepBOHUX
dboTonpoBigHUX AeTekTOpiB cepii PB45. UyrnuBuii eneMeHT BHUKOHAHHWH 3 CEJICHITY CBUHIIIO
PbSe.
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Wavelength (um)

Puc. 9 — CnekrpasibHO{ 4yTIMBOCTI iHPpauepBOHUX (HOTONMPOBIIHUX JETEKTOPIB

OO6nacTe CHEeKTpaJIbHOT YYTJIIMBOCTI JaHUX JETEKTOPIB JIGKHUTh B iHTEepBai Big 1 g0 4,7
MIKpOMETpiB (Um), a MK YYDIMBOCTI MOCiJa€ BUIPOMIHIOBAHHS 3 JOBXHHOIO XBWJI 4
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MIKPOMETpH.

Ilix  ngier0  ONTUYHOTO  BUMNPOMIHIOBAHHS  30UIBIIYETHCS ~ MPOBIAHICTH 1
HaNBIPOBIIHUKOBUX MaTepianiB y ¢oTomionax i ¢ororpansucropax. [Ipu onpomineHHi p-1t
MEePEX0/IiB 3BOPOTHUI CTpyM Mpmiany 30umbiyeThess. Dotomionn ta (GOTOTPAH3UCTOPH, SK
JATYUKH ONTHYHOTO BUIIPOMIHIOBAaHHS BHKOPHCTOBYIOTHCS B KOJIaX MOCTIHOTO CTPyMY IpH
3yCTPIYHOMY BKJIFOUCHHI MO0 TOJSPHOCTI pKepena xuBieHHs. Ha puc. 10 moka3ana cxema
BHUMIpPIOBaya ONMPOMIHEHOCTI 3 ()OTO/TI0IOM.

1

PAl T ~I2B
R (1)

RP

VDI-VD4
VD35 R

Puc. 10 — Cxema BumiproBada onpomineHOCTI 3 (oToiogom: BL - poromion O /I-
61"; RP - notenmiomerp; PA1 - mikpoamnepmerp; R — o6mexyrounii omip;
VDI1...VD4 - Bunpssmawnii mict; VDS - Gnokyrouniigion; 1 - kopmmyc BUMipioBaua,
2 — BIKHO; 3 - CBITIIOQUIBT.

3BOpOTHA MPOBIAHICTH (OTOIOAA B PEKKMI, SIKUHA TIOKA3aHO HA PHC. 4 MPOMOPIIHHII
ONPOMIHEHOCTI 1 HE€ B3aJICKUTh Bil BEJIMYMHH 30BHINIHBOTO omopy. CrekrpanabHi
XapaKTEPUCTHKHU JesKuX (POTOi0/1iB MprBeaeHO Ha puc. 11.

doToeneMeHTH 3 BHYTPIMHIM (OTOE(HEKTOM MarOTh JOCHTh BHCOKY YYTJIHBICTH [0
BHUIIPOMIHIOBaHb yiIbTpadiosieToBoOi, BUAMMOI Ta iH(pauepBoHOI yacThH crekTpy. [lopir
YyTJIUBOCTI B HHX J0CATAE 10 Br, omgHak iM BIAacTHBI Taki HEMOJIKM, SK HeJiHIiHHA
3QJICKHICTh (POTOCTPYMY BiJl ONIPOMIHEHHSI, SICKPABO BUPAKEHA 3AJICKHICTh XapaKTEPUCTHUK
MpUIay BiJ TEMIIEPATYpH.

Bkazani HemONIKM YCKIAIHIOIOTh BUKOPUCTAHHA (DOTOCIEMEHTIB 3 BHYTPIIIHIM
(dhoToedekToM sl BAMIPIOBAHHS ONITUYHOTO BUITPOMIHIOBAHHS.

K, y.o.

1,0

0,5 - (3¢
04 - I‘/S':' \k
0.2 -

0 05 1,0 1.5 A, vKwm

0 . \\\

Puc. 11 — Cnextpu uytnuBocTi ¢poroaioaiBHa ocHOBI repmanis (Ge) 1 kpemHis (Si)

His ¢doToeneMeHTIB 13 3amMparoudM IapoOM 3aCHOBAaHA Ha SBUIIl BUHUKHEHHS
CJIEKTPOPYIIIHHOI CHWJIM Ha eNeKTpoJax MpWiaay Npd BIUIMBI HAa HBOTO ONTHYHOTO
BUIPOMIHIOBaHHS. BeHTWibHUIT QoToenemeHT (puc. 12) sBise coO0r0 CTPYMOIPOBIIHY
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niKIaaKky 1, Ha Ky HaHEeCeHO IIap HamiBIPOBiTHUKA 2 (OKHUC Mifi, CeJieH, cipuucte cpibio) i
TOHKHH NIPO30pHil enexTpoa 3 3 ¢pibiia, 30J0Ta a00 IIATHHH.

=

[ [ [ ]

Sl

%4

Puc. 12 — Bentunbauii poToenemMeHT

Jlig 3axycTy HamiBOPOBITHUKA BiJ BIUIMBY HABKOJIMIIHBOTO CEPENOBHILA (POTOETEMEHT
MOMIILIEHUH B TUIACTMACOBHUM KOPIYC 1 MOKPUTHM MIapoM Mpo30poro 3axucHoro jaxy 4. [Ipu
ONPOMIHEHH1 (DOTOENIeMEHTa EJNEeKTPOHHU JI0JIal0Th 3aMHUKAIOUYUil IIap, 110 YTBOPHUBCS Ha
IPaHULl HaMBOPOBITHUKA 2 1 €JeKTpoAa 3, MPUUOMY 3BOPOTHUN Mepexisl eNEeKTPOHIB 3a
pPaxyHOK BEHTHJIBHUX BIACTHBOCTEH 3aIMPAIOYOTO Mapy HEMOKIMBHA. HakommaeHHs 3apsiiB
MPOTHJISKHOTO 3HAKy Ha EJEKTPOJAaX CTBOPIOE PI3HUINIO TMOTEHINIATY, i i€ SKOi B
30BHIIIHHOMY KOJI1 13 BUMIPIOBaJILHUM MpUIaAoM [ Tede cTpym.

VY mpaxTHili BUMIPIOBAHHS YacTille 32 BCE BUKOPUCTOBYIOTHCS CEJIEHOB1 (POTOEIEMEHTH,
CHeKTpajbHA YYTIUBICTh SKUX JI0 BUIUMOTO BHUIPOMIHIOBAHHS OJM3bKA 10 YYTIMBOCTI OYeH
JFO/IMHHU.

BentwipHi poToenemMeHTH HE MOTPEOYIOTH JOJATKOBOTO JDKEpeEna )KUBJICHHS, MaroTh
3HaYHY YYTJIMBICTb, CTPYM KOPOTKOTO 3aMUKaHHS ()OTOEJIEMEHTIB B MEBHUX MEXax Maixe
MPOTIOPIIAHUN OTIPOMIHEHOCTI 1 CTAaHOBUTH JCKUIbKA ACCIATKIB MIKpoammep, M0 JI03BOJISE
MIKII0YaTd X  Oe3mocepeHh0 10 BHMIPIOBAJIBLHOTO TNpWiIagy ©Oe3  MOMepeaHbOTro
MiICUIIIOBAYa.

BusHauuBImIM OCHOBHI BHMIpIOBaJIbHI TpUHAMadyi ONTHYHOIO BHUIIPOMIHIOBAHHS,
PO3IIIIHEMO JIETAIBHO 1X CTPYKTYPY Ta npuHUHUI Aii. Po3noynemo 3

doToeleKTPOHHI mpuiiMaui  (BakyyMHi1  ¢oToeneMeHTH, (OTOYMHOXKYBadi,
€JICKTPOHHO-ONTHUYHI MIEPEeTBOPIOBAYi) 3aCHOBaHI Ha 30BHIIIHHOMY (OTOEHEKTI.

3oBHIMHIA (PoTOe)EKT MPOABIAETHCA B €MICii EIEKTPOHIB Marepiany KaToda MpH
OTIPOMIHEHH1 1X €HEPTri€l0 ONMTHYHOTO BUIPOMIHIOBAHHSI.

Karogu ¢oToeneMeHTiB BUTOTOBIAIOTH 3 MarepiaiiB, M0 MAalOTh BIACTHUBICTb
MOTJIMHATH ONTUYHE BUIIPOMIHIOBAHHS HEOOXITHOTO A1ara30HYXBUJIb 1 BUITYCKaTH €IEKTPOHU
I JI€FO I[OTO BUIIPOMIHIOBAHHSI.

@doToeneMeHTH MOXKYThb OyTM BakKyyMHHMH 1 Ta30HallOBHEHHMMH. Y BaKyyMHHX
eleMeHTax (OTOCTpyM BH3HAYAETHCS MOTOKOM EJIEKTPOHIB, SIKI 3aIMINUIN KaTOM Mif JI€l0
BUIIPOMIHIOBaHHS. Y Ta30HaNMOBHEHUX (poToeneMeHTax (POTOCTPYM MiJCHIIOETHCS 32 PAXYHOK
loHI3amii 1HEePTHUX ra3iB IMOJIOCTI KOJIOM (OTOETEeMEHTa MiJ AI€l0 MOTOKY €JIEKTPOHIB, SKi
MOKUHYIU KaTOJ P HOTO OMPOMIHEHHI.

Ha puc. 13 300paxeHo ¢oTtoeneMeHT i3 30BHIMHIM (oToedexkTom 1 Horo cxema
BKJIFOUEHHSI.
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a) 0)
Puc. 13 — ®otoeneMeHT 13 30BHIMIHIM (OTOEPEKTOM: a) KOHCTPYKIIisl; 0) MPUHIIMIIOBA
€JIEKTpUYHA CXEMa

EdexTtuBHMiI KBaHT, 110 BOJIOJIE NMEBHUM pIBHEM e€Heprii, «BubuBae» 3 karoma K
€JIEKTPOH, KM B €JNEKTPUYHOMY I0J1 OajloHa HANpaBJIIE€ThCA 10 aHOJAa A, BUKIMKAIOYH
¢boTOCTpYyM B 30BHIIIHbOMY KOJi. POTOCTPYM MPONOPUIHHUN YUCITy €(EeKTUBHUX KBAHTIB.
Jlis OTpUMaHHS Takoro * CTPyMY BiJ CYCiIHIX (aKTMBHHX) KBAHTIB MOTPIOHO OuibIy iX
KUTbKicTh. KBaHTH, yacToTa SKHMX 3HAaXOIUTHCS 3a MEXaMH UYTJIMBOCTI (OTOEIEMEHTa,
dboTOoCTpyMy HE BHUKIMKAIOTh HE3aJIeXKHO Big iX eHeprid. Karomum ¢oToeneMeHTiB
BUKOHYIOTBCSl 3 PI3HHX 3'€HaHb Cpi0ia, 1e310, CYypMH 1 KHCHIO, II0 MAlOTh Maiy poOoTy
BHUXOJY €IEeKTpOHIB. Peakiis ¢oToeneMeHTa Ha BUTPOMIHIOBAHHS OIIHIOETHCS (POTOCTPYMOM
TOMY #oro inTerpanpHa 9yrmmBicth K¢ 10 mkepema A Bumiproerbes B A/nM. UyriusicTs
(dboToeneMeHTa MOXXHA 3HAYHO IMIABUIIUTH, HAMOBHUBIIM HOTOo OajlOH IHEPTHUM Ta30M.
EnexTpoH, NpHCKOpEHUIl €IeKTPUYHUM I0JEeM MDKEJIEKTPOJHOTO IMPOCTOPY, BHUpPHUBAE 3
HEUTpATbHOI MOJICKYJIM IHEPTHOTO Ta3y JO0JATKOBI €JIEKTPOHH, 30UTbIIyIoud (OTOCTPYM.
UytnuBicTh MOke OyTH 11e OUThIn 30UTbIIEHA, SKIIO B OanoHi (oToereMeHTa BCTAHOBUTH
KUTbKa TOJATKOBHUX EJIEKTPOIB 3 TIOCTYNOBO MOHUKEHUM TOTEHINIaJIOM Bijl aHOJa JI0 KaToJia.
Taki ¢oroenemenTn HazuBarOThCs (hoTOormoOMHOXKyBaya. Ha puc. 14 mokazaHo NPUHLIUIIOBY
CXeMy BMUKaHHS (JOTOTIOMHOKYBaya.

_@K VDI VD2 _
b - e =

RI R2
i o B o

Q O
2..3xB

Puc. 14 — ITpuHimnoBa cxema BMUKaHHS (poToymMHOXKyBaya: K — karox; VDI...VDn —
niogu; A —anox; R1... Rn — pe3ucropu qinbHUKa; [ - BUMiproBalbHUM IpUIa,
rajJbBaHOMETP.

Kpim katona K 1 anoma A, B ko161 poTOyMHOXKYBada po3MillieHi JOJATKOBI €l1eKTPOIH-
niHoau VD. OnTtuyHe BUNIPOMIHIOBAHHS MOTJIMHAETHCS KATOJIOM, 110 BUIIYCKA€ Mij HOTO AI€I0
€JIEKTPOHHU Y BaKyyM KOJIOU. Y eNeKTpOCTaTUYHOMY I10Ji, CTBOPIOBAHOMY €JIEKTPOJaMH, 10
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MalOTh IMEBHY KOHQIrypamito 1 TOTEHIial OAMH BITHOCHO IHIIOTO, EJIEKTPOHH
MPUCKOPIOIOTBC 1 (hokycyroTbes Ha aiHOAI VDI1. EnexkTpoHH, mo MaioTh 3a pPaxyHOK
MPUCKOPEHHS JJOCTAaTHIH 3amac eHeprii, BUOMBAIOTH 3 TLIa JiHOJa BTOPHHHI €IEKTPOHHU, YHCIIO
SAKHX y KUTbKa pa3iB MEepeBUILYE YUCIO MepBUHHUX. [10TIK €eKTPOHIB 3HOBY MPUCKOPIOETHCS
1 hokycyeTbcsl HA HACTYITHOMY JiHO/L. 3 OCTaHHBOTO JIHOJAA €NEKTPOHHHUM MOTIK 30UpaeThCs
aHOJOM.

KoedimienT mocunenns 6ararokackagaux GotoymHoxxyBadiB (7 ... 14 kackamiB) qocsrae
10’. ®oToymMHOXKYBaui ay’Ke UYTAMBi i JO3BOIAIOTH BHSBIATH MOTOKHM BHIPOMiHIOBAHHS
noryxnicrio 1012 .. 10"° Br, mo o6ymoBmoe ix mepeBaru mepen (DOTOETEMEHTAMHU 3
HACTYITHUM TIOCHJICHHSIM (DOTOCTPYMY.

@DOTOYMHOXKYBaul 3aCTOCOBYIOThCS JUIsl peecTpallii Ta BUMIPIOBaHHS BUIIPOMIHIOBAHb
ynbTpadioneToBoi 1 BHAMMOI YacTMH CHEKTpy. BXigHe BikHO (OTOyMHOXYyBada
BUTOTOBJISIIOTh 3 candipy, KBapily, YBIOJIEBOTO CKjJa a0 IHIIMX MaTe- piajiB 3 BHCOKOIO
MPO30pICTIO B HEOOXIIHOMY Jlama3oHi JOBXWH XBWIb. Hampyra mkepena >KuUBJIEHHS
(hoTOyMHOXYyBaya JOCSrae JEKUIbKOX KUIOBOJIBT, L0 BHUMAarae o0epexHOCTI Mmpu poOOoTI 3

HUM.
Ha puc. 15 mnpuBemeHo CcHekTpu YyTIMBOCTI (HOTOECIEMEHTIB 13 30BHINIHIM
dhoToedexToM.
Ku,y.0. K3, y.c
1,0 1.0
c-7
0.8 \ 0.8 ] A\
0.6 \ 0,6
g C-1 T gits [ =
0.4 (-11\‘ \ i -3 " -5
C-6
02 v/ {2 /
0.2 04 06 08 A wuru 02 03 04 035 A wvku

Puc. 15 — Cnexrpu aytimBocTi PoTOEIEMEHTIB 13 30BHIIIHIM (hOTOSHEKTOM

TensioBi mpuiimMaui BunpomiHwBanHs. B mgaHux mnpuiiMayax MorjawHaro4ya €HEPTis
MEPETBOPIOEThCS B TEIUIO, B HACIIIOK YOro 3MIHIOEThCS iX Temrmeparypa (muB. puc. 16).
Takum uyMHOM, 3aBJaHHS BUMIPIOBAaHHS ONTHYHOTO BUIIPOMIHIOBAHHS 3BOJUTHCS [0
BUMIPDIOBaHHS  Tepemaay  TemImepaTyp, sSKa  BU3HMBA€ThCA  IOTJIMHAHHSAM  €Heprii
BUIIPOMIHIOBaHHS MpUHMaYeM.

o

N\ g

Puc. 16 — TennoBuii mpuitMayd ONTUYHOTO BUMIPOMIHIOBaHHS: | - MeTajeBHid JUCK; 2 -
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TEPMOECIICKTPUYHHUN IEPETBOPIOBAY; 3 - KOPIYC; 4 - €IeMEHTH KPIIUICHHS; 5 - CKIITHA KPUIIIKa

3aBISKA YOPHEHOI MOBEPXHI AUCKA MPAKTUYHO BECh MOTIK ONTUYHOTO BUIIPOMIHIOBAHHS,
10 TOTpAaIJIsie HAa JWUCK, MOTJIMHAETHCS JAUCKOM 1 NEPETBOPIOETHCS HAa BHECEHHH TEIUIOBHMA
NOTIK ( m . [licns 3akiHYEHHS TEMJIOBOTO TMEPEeXiAHOTo mpolecy i crabumizamii Temmeparypu
JIMCKAa BCTAaHOBIIIOETHCS TEIUIOBHH OalaHC MDK BHECEHUM TEIUIOBUM IOTOKOM 1 TETIOBUMH
MOTOKaMH TEIUIOBiAa4i (PO3CIFOBaHHS) B HABKOJIMIITHE CEPEIOBHUIIIE:

gﬁllzqﬂr+qw+qk+qn‘

1€ O - TEIJIOBUH MOTIK TEIUIONPOBIAHOCTI B HABKOJUIIHE CEPEJOBHIIE Yepe3 €IEeMEHTH
KpIIUIEHHS JMCKa 1 MIJKIOYEHHS TEPMOEJIIEKTPUYHOIO IMEpeTBOPIOBava; (rc- TEIUIOBHI MOTIK
TETUTONPOBITHOCTI B HABKOJIUIIIHE CEPEOBUIIE; (K - TETUIOBUM MOTIK KOHBEKI[i B HABKOJUIITHE
Cepe/IoBUINE; (; - TEMJIOBHHM MNOTIK TEIMJIOOOMIHY BUIIPOMIHIOBAaHHSM 31 CTIHKaMU KOPITyCY
IepeTBOPIOBAYA.

Crane 3HaueHHs TeMIlepaTypu JAucka (mepeTrBoproBaya) O BU3HAYAETHCS BEITUYMHOIO
BHECEHOT0 ONTHUYHUM BUIPOMIHIOBAHHSM TEIJIOBOTO MOTOKY, a TaKOX 3HAUEHHSMHU TETJIOBHX
MPOBITHOCTEW BCIX 3raJlaHUX BHUAIB TEIIOOOMIHY 1 Temmeparyp cepefoBuina Oci CTIHOK
kopnycy Oct . s 3a0e3neueHHs] TOUHOCTI MEPETBOPEHHS MOTOKY ONTUYHOTO BUIIPOMIHIOBAaHHS
B TEMIEpaTypy MOUCKa MOBUHHI OyTHM 3HMXKEHI J0 MOXIJIMBOIO MIHIMYMY TEIJIOBI MOTOKU
TEIUTOBIyIa4il (PO3CiIOBaHHS) B HABKOJIUIITHE cepeoBUIle. AHaNIZY (PaKkTOpiB, M0 BIUTUBAIOTH Ha
BEJIMYMHU TEIUIOBUX IMPOBITHOCTEN, 3MEHIIEHHS TEIUIOBOTO MOTOKY (m MOXe OyTH JOCATHYTO
BUKOPUCTAHHSIM JJIsl €JIEMEHTIB KpIJIEHHS JUcKa MaTepialiB 3 MaJlol0 MUTOMOIO TEIJIOBOi
MPOBIAHICTIO, 3MEHIIIEHHS TETIOBUX MOTOKIB (TC 1 (K MOXHA JOCSATTH T€PMETH3AIIIEI0 KOPITYCY 1
CTBOPEHHSIM BCEpEAMHI HbOTO BAaKyyMy, a 3MEHIICHHS TEIJIOBOTO MOTOKY (s - J3€pPKAIbHUM
MOKPUTTAM CTIHOK KOPITyCY.

TennoBi npuiiMadi po3pi3HAIOTHCS 3a CIOCOOOM MEPETBOPEHHS €HEPrii, KA MOCTYIHIA
Ha YyTJIMBUM €JIEMEHT B €JIEKTPUYHUIN CUTHAII.

3a UMM DPUHILMIIOM TEIUIOBI MpUtMadl MOXHA PO3AUIMTH HA TPHU TPYMHH: OOJIOMETPH, B
SIKUX BUKOPUCTOBYETHCS 3aJI€KHICTh ONOPY MeTaldy abo HamiBIPOBIIHUKA B TeMIIEPaTypH;
TEPMOECJICKTPUYHI TEPMOMETPH (TEPMOEIIEMEHTH ), 3aCHOBaHI HA BUHUKHEHHI TIPY HarpiBaHHI
MDK JIBOMa IPOBIIHUKAMU 3 pi3HHUX ciuiaBiB TepMo-EPC, ontuko-akycTHyHi (ITHEBMATHYH1)
npuiimMadi, B IKUX JJIsl peecTpallii BUIIPOMIHIOBAaHHSI BUKOPHUCTOBYETHCS TEIUIOBE PO3MIUPEHHS
rasy.
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Puc. 17 — 3o0paxenns 6osomerpa: 1 - komnayHz; 2 - KOpIyc; 3 - TpuMay JiH3H; 4 -
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aKTUBHHUH TEPMOPE3UCTOPHUHN EIEMEHT; 5 - JIIH3H; 6 - KOMIIEHCALIHUIA TEPMOPE3UCTOPHUI
€JIEMEHT; 7 - OCHOBA; 8 - 1301ITOP; 9 - 110K0JIb; 10 - BUBOIU

UytnuBuii enemeHT 600MeTpa IMpeAcTaBiIse cOO00 MOTIMHAIOYY MOBEPXHIO, Y BUTJIIS/I
TUTIBKH, CMYXKH 200 HUTKU. KOHCTPYKTHBHO 00OJIOMETp 3BHUYAIHO BUKOHYIOTH Y BUTJISL JBOX
OJIHAKOBHMX YYTJIMBHX EJIEMEHTIB, BKIIOYCHHX B IUIEYi MOCTOBOI cxeMu abo B cxemy 3
HaBaHTAXYBAIBHUM oropoMm (puc. 18).
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Puc. 19 — Cxemu BKITIOYCHHS 00JIOMETPIB: a) MOCTOBA; 0) cxema 3
HaBaHTaXXyBaJIbHUM OIIOPOM

Jlo TemepilmHBOTO dYacy MIUPOKO 3aCTOCOBYETHCSA JUISI BHUMIPIOBAHHS TEMIIEpaTyp
BUIIPOMIHIOBaHHS pajiallifHuil TepMoeneKkTpuuHuil TepMomeTp. Tepmomnapa ckiagaeTbes 3
Craro JBOX MeETajiB, SKi BHOMpAIOThCS TaKUM YWHOM, IIOO TMpW HArpiBaHHI CIAal0 MK
XOJIOJHUMHU 1 TapsiYUMU KIHIISIMH TTPOBIAHUKIB BUHUKaAJIA TOCTaTHRO Bucoka Tepmo-EPC. Tlpu
IbOMY TeMIIEpaTypa XOJIOHUX KIHIIIB TEPMOIIAPH MIATPUMYETHCS MTOCTIHHOIO.

3.3. JIrokcomeTpu

JI1si BUMIpIOBaHHS OCBITJICHOCT1 BUKOPHCTOBYIOTH CIICIIaJIbHI MPUJIAIH, SIKI HA3HUBAIOTh
mokcMeTpamu. HallOumbln mmpoke po3MOBCIOKEHHST OTPUMAIIH TIEPEHOCH] JTFOKCMETPH, 0
CKJIAJIAIOThCS 3 CEJICHOBOTO (DOTOCIIEMEHTA 1 YyTJIMBOTO €IIEKTPOBUMIPIOBATIBHOTO MPUIIAY.

Ha puc. 20 nokasano 3aransHuid BUTJIs ItokcMeTpa FO-117.

Puc. 20 — 3aranbuuii Burnsan mokcmerpa FO-117
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CenenoBuii poToeneMeHT - 1€ HAMIBIPOBITHUKOBHN IMPUJIAJ 3 3alMPAIOYUM IIAPOM.
[Tpunnun #oro aii 3acHOBaHUN Ha (POTOENEKTPUUHOMY €(EKTi, IO MOJATAE B TOMY, IO Tif
J€0 CBITJIa BUHUKAE €JIEKTPUYHUN cTpyM. Cuiia eNeKTpUYHOTO CTPyMY, IIO MPOXOJHUTH IO
(hoTOCTIEeMEHTY, IPSMO MPOTIOPITiifHA HOTO OCBITICHOCTI.

CenenoBuii poToereMeHT Ma€e KPHUBY CIIEKTPAIbHOI UYTJIMBOCTI, SKa HAOIMKAETHCSA 10
KpuBOi d9yrnuBocTi oka. Ha puc. 21 moka3aHO CHEKTPH YYTIMBOCTI CEICHOBUX

(hoTOCTIEMEHTIB.
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Puc. 21 — Cnektpu uyrinuBocTi ceneHoBux (oTtoenementis: K1 — ¢oroenemenra
mokeMetpa FO-117; K2 — tex 3 nacagkamu KC; K3 — He koperoBaHoro
(dboToenemenTa; V — KpuBa CBITHOCTI

3aBAsSKA 1IbOMY 3a JOTIOMOTOIO CIICHIaJbHUX KOJBOPOBUX CBITIOQUIBTPIB BIAETHCS
OTPUMATH CHCKTPAIbHY UYTJIHMBICTh CEJIEHOBOTO (oTOeeMeHTa, yKe ONHM3bKYy [0
CHEKTPaJIbHOI YYTIMBOCTI OKa. 3aCTOCYBaHHS TAaKOTO CBITIO(MUIBTPY 3HIKYE YYyTIUBICTH
¢dotoenemenTa. Tak sK celeHOBUM (DOTOCIEMEHT - HE IUIKOM CTIHKHA BUMIPIOBAJILHUMA
npwiag 1 HOro MOKa3u MOXKYTh KOJMBATHCS dYepe3 3MIHY TeMmIepaTypH, TPUBaIOCTI
OCBITJICHHS 1 T. A., TO JJs OTPUMAaHHS OUIBII TOYHHMX PE3yJbTaTiB Tpebda BUMIPIOBATH
OCBITJICHICTh KiJIbKa pa3iB 1 ycepenHroBaTd naHillpm BuMipi OCBITIICHOCTI HEOOXiTHO
CTEXKHUTH 3a THM, 00 HANMPUUMAJIbHY YacTHHY (DOTOEIEMEHTa HE TaJaii BUITAIKOBI TiHI BiJl
moauHu abo obnaaHaHHA. [lonokeHHs rajabBaHOMETpa MOBHUHHO OYyTH TOPU30HTAIBHUM.
BpaxoByroun BIUTMB HAampyrd >KUBJICHHS Ha TOTIK JDKEpeN CBiTia, HWOTo Ciig miopasy
KOHTPOJIIOBATH.

IIpomucnoBicte Bumyckae mokcmerpu tunmy HO116 1 FO117, ogHak BUTOTOBIISIIOTH 1
MOOUIBHI, OUTBII MPOCTI Y BUKOPHUCTAHI JIOKCOMETpU pHC. 21, oJHaK TIOKCMETPHU BCIX THUIIIB
MICTSITh CENeHOB1 ()OTOEJIEMEHTH, BMOHTOBaHI B ONpPaBYy 3 PYYKOIO, 1 MIKpOaMIIEpMETP,
IIKaia sIKOTo MPOTpaayiioBaHa B JIFOKCAX.
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Puc. 21 — JTrokemerp uudposuit LX1010BS: 1 - qucnneit; 2 - BUMHKaY )KUBJICHHS; 3 -
TepeMuKay J[lana3oHiB BUMIPIOBaHb; 4 - ONTUYHUHN JTaTUHK.

3.4 Ilpuaagu s BUMIpOBaHHsA  yiabTpadioseroBoro i iHdpavepBoHOro
BUIIPOMiHIOBAHHA

VY mpakTuili CiuTbChKOTOCIIOAAPCHKOTO0 BUPOOHHUIITBA YAbTpa(dioIeTOBE BUIPOMIHIOBAHHS
MPUAHATO OIIHIOBATH KUTBKICHO TIO0 OZICP)KyBaHOMY €(EKTY.

Jlyig uporo mpuiiMay BUMIPIOBAIBHOTO MpHUiIaxy MOBUHEH MaTH CHEKTPajIbHYy YyTJIHUBICTD,
ONM3BKY 10 CHIEKTPAJIbHOI YyTIMBOCTI 00'ekTa  OMpOMiHEHHS abo  chmekTpy il
ybTpadioeTOBOrO BUIPOMIHIOBAHHS. 3a KPUTEPId HOro OIIHKKA OepyTh €PUTEMHY, BITalbHY,
anTupaxitHy nairo. OpHak HaWOLIBII TOMIMPEHUM BBAXXKAEThCS mepiie MoHATTA. HasBHa
JOBIAKOBA 1H(OpMaIlis 1 BUIYCKaKOUi BHUMIPIOBaJIbHI MPHJIATM 3aCHOBAaHI caMe Ha IOHATTI
epPUTEMHOT I

Epmerp - BuMiproBanbHMIl mNpuiaj, MNpPU3HAYEHUH I BHUMIPIOBAHHS EpPUTEMHOTO
OTPOMIHEHHS B OJIMHULIAX CUCTEMHU €()EKTUBHUX BEIUYHH.

Epmerp Y®M-71 npusHaueHuUd Ui BHUMIPIOBAHHS CEPEIHBOTO  CHEPHUIHOTO
€pPUTEMHOTO OIMPOMIHEHHS Bil MITYYHHUX JDKEpeN YIbTpadioleTOBOrOo BHUIPOMIHIOBAaHHSA. B
SIKOCTI TpUiiMada BHUIIPOMIHIOBaHHsS BUKOpUCTaHUU (oToenmeMeHT D-27 3 HaAMIBIPO30PUM
KaToJOM, HAHECEeHHM 3CepeauHu Ha cdepuyHy KonlOy ¢oroenementa. Makcumym
CHEKTPaIbHOI YYTIMBOCTI Mpuiaay ONU3BKUI J0 MaKCUMyMy CIEKTPaJIbHOI EpUTEMHOI
e(eKTHBHOCTI BUIIPOMIHIOBAHHS (pHC. 22).

[Ipunan rpanyoerses Ha etanoHHit Y@ mammi JAPTC-250 1 mpu BuMIpIOBaHHI
onpoMiHeHHs, cTBopioBaHoi jammamu JIE 1 JIPT, HeoOXimHO B pe3ynbTaTi BUMIPIOBAHHS
BBOJMTH MONpaBoyHi Koediuientu 1,6 1 1,45B1am0BIIHO.

Mesxa Bumipy epmerpa 3000 mep-M2. HaBenena noxuOka BUMIpPIOBaHHS HE HEpPEBUILYE +
15%. XXuBnenss npuiagy aBTOHOMHE.
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Puc. 22 — Cnextpu aii BUnpomiHioBaHHs: (2 - 6aKTEpULUAHOTO, 5 - EpPUTEMHOTO) 1
BITHOCHA CIIEKTpaJIbHA YYTJIUBICTh MPWIJIAAIB AJIs1 BUMIpIOBaHHA Y @ BUIIPOMIHIOBAHHS: | -
ydpimerpa YOI -73 i ypinozumerpa YOI - 73 3 hotoenemernTom ®-7; 3 - 6akromerpa YDb-1A;
4 - epmerpa YOM -71 iep nozumerpa YO/I-1A; 6 - epmerpa YbD; 7 - ypimerpa YD/I-73 3
doroenemenTom D-26

CrekTpasibHa YyTIUBICTh NMpUiIaay OMU3bKa A0 CIEKTPATBbHOI epUTEMHUX €(hEeKTHBHOCTI
BUIIPOMIHIOBaHHS (pUC. 22), 10 J03BOJISIE BUMIPSATH OMPOMIHCHHS, CTBOpEHY kepenamu YD
BUIIPOMIHIOBaHHS Oy/b- SKOTO CIIEKTPAJIbHOTO CKJIagy 0Oe3 BBEICHHS IOMPaBOYHHUX
koedimienTiB. HeoOXimHa cHekTpaibHa XapaKTepUCTUKA TNPWIATy OTpPUMaHa IUISIXOM
3aCTOCYBAaHHS BEIUKOT KUTBKOCTI ONTHYHKX (UILTPIB, 110 MArOTh 3HA4Hy TOBIIMHY (13-40 MM) i
SIK HACIIJIOK MM Koe(illieHT mpommycKaHHs BUNIpOoMiHIOBaHHs. OcTaHHS 00CTaBUHA 3yMOBHJIA
BUKOPUCTaHHS B SKOCTI TpHWiiMada BUIpOMIiHIOBaHHS ¢oToymMHOXKyBau DEVY-18A 3
MIZCUITIOBaYEM TMOCTIMHOrO cTpyMy. s MOCSTHEHHS KOCHMHYCHOI KYTOBOi XapaKTepUCTHKU
npuiiMada BUITPOMIHIOBAHHS TE€pe]] MOTO BXiTHUM BIKHOM BCTAQHOBJICHA HAacaJKa Y BUTJISI TaK
3BaHoO1 Ky Jlspire.

Mexi BuMipy mpunany: B obmacti Y®-A o 900 mep-m?; B obmacti Y- B o 6000
Mep-M 2. BimHocHa moxuOKka BUMIpIOBaHHS OIIpOMiHEHH He Tepesepurye + 30%.

Bakrmerp Y®b-1A npusHadeHuil il BUMIpIOBaHHS OaKTEpiMIHOI OMPOMIHEHHS Ha
IUIONIMHI B OAMHMLAX CUCTEeMH €(QEeKTUBHUX BEJIWYUH M MTYYHHUMH JDKEpeIamMu
BurpominoBanHs. CrieKTpajbHa YyTAMBICTh mpuiaaay (puc. 14) BH3HAYAETHCS CIEKTPAIBHOIO
XapaKTEepUCTUKOIO CIeliaIbHO po3polnenoro ¢otoenementa «Banma». Mexa — Bumipy
6akTmerpa 5000 mMOk-M 2. HaBenena nmoxuOka BuMiproBanHs He nepeBumiye + 20%. XKupienus
npuiagy aBTOHOMHe. J[7s BUMIprOBaHHS yIbTpadiolieTOBOTO BUIIPOMIHIOBAHHSA HaMOLIBIIOTO
MOIIUPEHHS HAOY/IM TaKOK BUMIPIOBAIbHI NpPUTIAAHU, B SIKHX BUKOPHCTOBYIOTHCS BaKyyMHI
(hoToCIIeMEHTH 3 30BHIIIHIM (POTOCHEKTOM.

Ypiverp YOU-73 npusHaueHuid a1 BUMiptoBaHHS Y@ ONpOMIHEHHS Ha IUIOLIUHI B
OJIMHUIIAX CUCTEMHU €HEePreTUYHMUX BeIN4uH. BiH KoMIiekTyeThes a60o potoenementom D-7 mis
BUMIpIOBaHb B OakTepuiuaHii obmacti Y® BunpowmintoBanus (220-280 um), abo
¢doroenemenrom @-26 3 ontuuHuUM QinbTpoM Y®PC-2, KOpUTYyrOUHMH HOro CHEKTpalbHYy
gytnuBicTh niA [1-moxibHy dopmy g BumiproBanb B nianazoHi 280...380 um. Llel niamason
1HOJI Ha3WBa€ThCS «OIAroTBOpHOIO» obmacTio Y@ BunpomiHioBaHHS (puc. 14).

[Ipuitmaui 3a0e3medyeHi HAcagKOK 3 JIBOX KBaplOBUX KOHIIGHTPUYHUX MATOBAHHUX
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niBcdep, MmO HAOMMKAIOTH iX KYTOBY XapaKTepPHCTHUKY 10 3aKoHy KocuHyca. Ilpumaz
nporpajgyiiopanuii Ha etanoHuii nammi Turmy JPT. MesxasumiproBanns npunaxy 10 Br-m? 3
TpboMa mijnianazoHamu. llpuBenena moxmOka BumiptoBanHs + 5%. JKuBneHHs mnpuiagy
aBTOHOMHE 200 BiJl MEPEKi.

Yinozimerp Y®A-73 npusHaueHuid AN BUMIPIOBaHHS ~— KUTbKOCcTi Y@
BUITPOMIHIOBAHHS, 110 CTBOPIOETHCS MITYYHUMH JDKEpeIaMH Ha TUIOIHHI.

[IpuiimanpHa vacTHa ydimo3imMeTpa Ta 11 XapaKTEPUCTHKH aHAJOTIYHI NpPUAMAIBHOI
JacTUHH 1 xapakrepuctukam ygivmerpa Y®I-73. BumiproBaHHS BHKOHYETHCSI B OJUHHIIAX
CHCTEMH CHEPreTHYHNX BEMIHH.

Po6GoTa mpunamy 3acHOBaHa Ha TEPETBOPEHHI CTPyMY (OTOENEMEHTIB B EJEKTPUYHI
IMIYJBCH, YAaCTOTa SKMX NpomnopuiiiHa BennuuHi Y@ onpomiHeHHs. BuMiproBaHHSI KUIBKOCTI
OTPOMIHEHHSI 3/IMCHIOETHCS MiIPaXyHKOM YHCIa IMIYJBCIB 3a JOMOMOIOI0 MATHPO3PSAIHOIO
JNYMIIBHUKA.

€muicTs miumtsauKka 10° IMITYJIBbCIB, IiHA AieHHs JiumibauKa 0,02 Br-xB-M?2. TToxuOka
BUMIPIOBaHHSI KUIbKOCTI ompoMiHeHHs + 5%. JKuBnenHs npunaay Big Mepexi abo BiA
aKyMYJISITOPIB.

Epnosumerp Y®J/-1A mnpusHadeHuid [uis BHUMIPIOBaHHS B CHCTEMI €(QEKTUBHUX
BEJIMYMH KUIBKOCTI OTNPOMIHEHHS Ha TMOBEpXHI cdepu 1 Uisi BUMIPIOBaHHS CHEepuyHOi epH-
TEMHOT OITPOMIHEHOCTI B/l LITYYHUX JKEPES BUTPOMIHIOBAHHS.

CrpoieHa GpyHKITIOHAIBHA cXeMa IMPOwIIaay ToKa3aHa Ha puc. 23.

PA

Puc. 23 — Cnpomiena ¢ynkiiiina cxema epao3umerpa YOJI-1A.

VY pexuMi BUMIpIOBaHHS ONPOMIHEHHsI curHai ¢otoenementa d-27 micist miacUICHHS

BUMIpIOETECA  MiKpoaMIIepMeTpoM, sKHil IporpaayiioBanuii B Mep-M™

. Ilpu BuMmiproBaHHI
KUTBKOCTI ONIPOMIHEHHs (TepeMuKad S y BEPXHBOMY IOJIOKEHHI) MiICHUIIOBAY, y 3BOPOTHUM
3B'S30K SIKOTO BKJIOUaeThCst KoHaeHcarop C, mpamtoe sik iHTerpatop. Ilpu 3apsai konaeHcaropa
Hampyra Ha BHXOJI ITiJICHWiIIOBaya JiHiIMHO 3pocrae. Konm BoHa [ocsrae Hamepen 3alaHOTO
3HAUYEHHS, CIIPAIIOE TPaHUYHUNA TpucTpid ST, kUil MOJACTh CUTHAN HA JIYMIBHUK IMIYJIbCIB
CT 1po3psauuii konaeHcarop C. Jlaii mpouec noBTOPHOETHCS.

Epno3umerp Mae 7 mimaiana3oHiB BUMIPIOBaHHs ONPOMIHEHHS ompomineHocTti g0 1000
Mep M i MOe BUMIPIOBATH KilbKiCTh €PMTEMHOro onpoMineHHs g0 100 ep-roam 2. OcHoBHa
HaBeJieHa MoxuOKa nmpuiaay He O6inbin + 25%. JKuBneHHs Big Mepexi.

s BuMiptoBanHs [Y BUIPOMIHIOBaHHS 3aCTOCOBYIOTh HPUJIAaId 3 JOCUTh BHCOKOIO i
noctiiiHoo uymuBicTio B [Y oOnacti cnekTpy. i i€l MeTH BUKOPHCTOBYIOTh HECEIEKTHBHI
npuiiMadi  BUIPOMIHIOBAHHS: MipaHOMeETp SHIIIEBCHKOro, OOJOMETpU 1 TEPMOEIEMEHTH 3
ontuyHuM ¢inbTpom KC-19, a Takox mpuiaau, creuianbHO MpU3HAveHi s BumiproBaHHs Y
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BUITPOMIHIOBAHHSI.

Hpucrpiii TP®A-2 npusHaueHo i aBTOMATW4HOI peectpaunii [Y ompomiHeHHS i
kipkocTi Y onpominenHst B giana3zoHi nosxuH xBuib Bix 700 mo 3000 am. Mexa peectpariii
kinbkocti ompominenns 500 Br-xp-m? IlpuBenena moxubka peectpanii + 5%. JKupienns
npUjasy BiJl MEpPExKi.

®oromyn UB®-1 npusHaueHuil 115l BUMIPIOBaHHS onpoMiHeHHs y BuauMii (360-760
HM) Ta iH(pauepBoHiid (760- 2500 M) obmactsax cnektpy. [Ipuian KOMILUICKTYETbCsS IBOMA
3MIHHUMH TpUMadaMyd BUIPOMIHIOBAHHS, YyTJIMBUMH B KOKHOMY 13 3a3HA4CHUX Jliara3oHiB
JIOB)KUH XBUJIb.

Meska BuMiproBanHs onpominenns 100 Br-m? 3 qpoma mimtianazonamu. 3a 10IOMOTO0
HeHTpanpHOro (QUIbTpa MeX1 BUMIPIOBAaHHS MOXYTh OyTu migBuuieHuil B 5 pasiB. HaBenena
noxubka BuMiptoBaHHs £ 5%. JKuBlieHHs Npuiaay aBTOHOMHE.

Hpucrpiit IKM-71. B nanunii yac po3po6ienuii cnenianbauii npunaa tuny IKM-71 ns
BUMipioBaHHA [Y-ompoMiHeHHS BiA IUTYYHUX JDKEpEN BUIIPOMIHIOBaHHS B yMOBax
CiTbCHKOTOCIIOIAPCHKOTO BUPOGHUITBA. MOT0 CeKTpaabHA UyTIMBICTh JIEKHTH B Mexax 620-
10000 um. IMpunaxnporpanyiiopanuii y Br/m?, mexi Bumiproparns 0-250; 0-500; 0-1000 Br/m?.

BimnocHa moxubOka BuMmiproBanHs 10%. JKuBjIeHHS aBTOHOMHE BiJl TaJbBaHIYHUX
Oarapeil. [lpuman ckmagaerbes 3 JBOX YacTHUH: JaTdyuka (TEpPMOENEKTPUYHOIO MpuiiMada
BUIIPOMIHIOBaHHS) Ta BHUMIPIOBAJIBHOTO OJIOKY, $KI poO3MilleHI B OJHOMY KOpIYCI.
BumiproBaneHuil O0K CKJIQJAa€ThCsl 3 €JNEKTPUYHOI YaCTUHY Mpuiaay, KOMYTalIHUX 1
peryounx ejaeMeHTiB. TepMompuiiMad 3a JOMOMOTOI0 TpuUMaya, MIAPHIPHO 3'€THAHUNA 3
PO3CYBHOIO TEJECKOIMIYHOI HITAHIOI0, SIKa YKIaJeHa B altoMiHieBUM kopmyc. Kpizp TpyOky
LITAaHTH 1 pyYKH IPOIYILEHO €KpaHOBaHMUI MPOBIA VISl MIIKIFOUEHHS TEpMOIpHiiMaya 10 CXeMH
puIany.

Tepmoenexkrpuunuii npuiiMau (Ttepmobarapess tumy PK-15, puc. 24) ckimamaerbes 3
JECATH XPOMEIb-KOIEIEBUX TEPMONap, 3'€JHAHNUX MOCI1I0BHO.

Puc. 24 — Tepmoenekrpuunuii npuitmay npunany IKM-71(tepmobarapest PK-15): 1 -
TepMoOIIapa XpoMellb - KOTIelb; 2 - €JIEKTPOIPOBIIHA TNIACTUHA; 3 - 130JII0F0UUI TUCK

lapsiunit cmaif TepmoOatapei MOKpUTHH IaTuHON. TepmoOarapest 3BepXy 3aKpHTa
OJIeH1010 3 KaJIIOpOBaHUM OTBOPOM JliaMeTPOM 4 MM 1 KPULIKOIO.

I"aGaputHi po3mipu npuiaay 215x110x100 mm, Bara 2,5 kr. IIpuiag npusHadeHuil s
BUMiptoBaHHs [Y-ompomiHeHHs B Tpoleci ekcruryaramii yctaHoBok i IY - o6irpiBy
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MOJIOJIHSIKY CLTbCHKOTOCIOJAPCHKUX TBAPUH 1 MITHUII, CYIIIHHS HACIHHS Ta IPOIYKTIB.

AHamniz XapakTepuUCTHK NPWIAJiB, NPU3HAYEHUX JJIi BUMIPIOBAaHHS BUIIPOMIHIOBAHb
ONTUYHOI YaCTUHH CHEKTPY, IMOKa3y, IIO0 CIEKTpajbHa YYTJIHMBICTh MEPEBaKHIN OUTBIIOCTI 3
HUX, HE3BAXAIOYM HAa BHUKOPHCTAHHS KOPHTOBAHUX MPHUIMAaYiB BUIPOMIHIOBAHHS, 3HAYHO
BIZIPI3HAETHCS BiJl CHEKTPAIbHOI YyTJIMBOCTI BIAMOBIIHUX €TaJOHHHUX MpuiiMauiB (puc. 22, 23),
0 3MYIIy€ BUKOPUCTOBYBATH CIIEKTPaJbHI MOMPABOYHI KOEQIMIEHTH I OTPUMaHHS
JOCTOBIPHHUX PE3YJbTATIB BUMIPIOBAHHS.

AHani3 KOHCTPYKIIH NMpHUIaaiB A BUMIPIOBAaHHS ONTHYHUX BUIPOMIHIOBAHb IOKA3YeE,
0 eJCKTPUYHI CXEeMHU NpUiIaaiB 0araro B 4oMy MoOmiOHI MiX co00r0. ICTOTHI BimMiHHOCTI
OJIHOTO TpWIANy BiJ IHIOIOTO € JMIOIE B TPHAMAIBHIA YacTHWHI, SKI BHU3HAYAIOTHCS
XapaKTEePUCTUKAMH 1 SIKICTIO IPUIIAAIB B LITIOMY.

IMuranns 1A camonepeBipku

1. SIki BU 3Ha€TE ONMTHYHI BIACTUBOCTI MaTepiaiiB?

2. TlosicHiTh puHIMIT Aii 1 0yA0BY 60J10METPIB.

3. TloscHith mnpuHIMO Al 1 OyAOBY TEpPMOENEKTPUUHUX NPUWMayiB ONTHYHOTO
BUIIPOMIHIOBaHHSI.

4. TloscHith mnpuHUMO Al 1 OyZoBY (OTOENEKTPUYHUX MpHUIiMadiB ONTHYHOTO
BUIIPOMIHIOBaHHS.

5. BynoBa 1 nmpuHIUN Aii JIOKCMETPIB, 1X 3aCTOCYBAHHS.

6. SIki nmpuaayu BUKOPUCTOBYIOTHCS /1711 BUMIPIOBAaHHS (POTOCHHTE3HOT ONPOMIHEHOCTI?

7. Slki mpunamum BUKOPUCTOBYIOTBHCS I BHUMIPIOBaHHS yibTpa (hi0OJETOBOTO
OTIPOMIHEHHS?

8. SIxi mpumaayu BUKOPHUCTOBYIOTHCS JIJIsl BUMIPIOBAHHS 1H(PpauyepBOHOTO OMPOMIHEHHS?

3aB1aHHSI HA CAMOCTIl{HE ONPANIOBAHHSA Ta MiJATOTOBKY

1. CaMOCTIHO BiIHOBHTH MaTepiai 3 ONMUCY ONTUYHUX BJIACTUBOCTEH TiJ.

2. CaMOCTIHHO BITHOBHTH Marepiajl 3 ONUCY BUMIPIOBAILHUX MPUMMaYiB ONTHYHOTO
BUIIPOMIHIOBaHHS.

3. CamocTiifHO onucatu OyJ0BY Ta MPUHIIUII JIii JIIOKCMETPIB.

4. CaMOCTIHHO ONpAIlOBAaTH JOJATKOBUN MaTepiai Ha TeMy: [Ipunaau ajis BUMiproBaHHS
BUIIPOMIHIOBaHHS MPY BUPOIIYBAHHI POCIIHH.

TEMA Ne4. OBPOBJIEHHSA PE3YJIBTATIB BUMIPIOBAHDb OIITUYHOT'O
BUITPOMIHIOBAHHA

Mera: o3HailomMuTH 3100yBayiB BUINOI OCBITH 3 METOJaMHM OOpOOJIEHHS pe3ynbTaTiB
BHUMIPIOBAHHS.

AHoTanis
Tema npucBsiueHa BUBYCHHIO METOJIB OTPUMAHHS, aHAII3y Ta Kiacudikaiii ONTHYHUX
BHUMIpPIOBaHb. PO3IJISIHYTO OCHOBHI MPUHLMIIM ONTUYHUX BUMIpPIB, iX BUCOKY TOYHICTH 1 pOJIb Y
Cy4acHOMY NpHIaA00yAyBaHHI Ta BUCOKOTEXHOJIOTTYHUX Tany3sx. BUCBITIEHO MOHATTS METOAY,
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NPUHLHUIY, 3ac00iB, METOJMKH Ta yYMOB BHMiproBaHHs. OmNHCaHO NpsAMi, HENpsMi, CYKYIIHI,
mudepeHiianbHi Ta CIUTbHI METOM BUMIPIOBAaHb, iX 0COOIMBOCTI Ta MPAKTHYHE 3aCTOCYBAHHS.
Marepian nekuii ¢opmMye pO3YMIHHS CYTHOCTI ONTHYHUX BHUMIPIOBAaHb 1 MPHUHLUIIB
OOpOOJICHHST pe3yNbTaTiB JUIsi 3a0€3MEYCHHS BUCOKOI TOYHOCTI JOCTIIKEHb 1 KOHTPOJIO
ONTUYHUX CHUCTEM.
Keywords: optical measurements, measurement methods, interferometry, direct and
indirect estimation, accuracy, optical systems.

ILnan gexumii
1. OnTHYHI BUMIpIOBaHHS;
2. Knacudikaiiist ONTHYHUX BUMIPIOBAHb;
3. OnTu4HI METOIM BUMIPIOBAHb.

Xia npoBeieHH JeKIIIHHOr0 3aHATTA
I. Opranizauis rpymnu;
II. MoTuBanis HaBYAIBHOI JisNIbHOCTI. OroJI0IIeHHS TEMU i METH;
I11. BuknagenHas Ta 0OroBOpeHHs HOBOTO MaTepiaiy.
IV. OronomieHHs 3aBIaHHS Ha CAMOCTIITHE OTpaIlfOBaHHs Ta MiATOTOBKY.

4.1. OnTu4HI BUMIPpIOBAHHA

OnTHyYHI BUMIPIOBaHHS — TE€XHIYHA HAayKa, OCHOBHHMM 3MICTOM fIKOi € BUMIPIOBAaHHS Ta
KOHTPOJIb KOHCTPYKTHUBHUX MapaMeTPiB ONTUYHUX €JIEMEHTIB Ta CHCTEM, a TAaK0XK BUMIPIOBAHHS
(GBUYHUX XapaKTepUCTUK OO0'€KTIB, IO BHUBYAIOTHCS 3a JIOMOMOTOI0 ONTHYHHUX METOJIB Ta
ONTHYHMX MPHUJIaAiB. [ '0J0BHA OCOONHMBICTH ONTUYHUX BUMIPIB TOJISITAE B TOMY, 1110 BOHU MalOTh
BHCOKY TOYHICTh Ta HAOYHICTh. ONTHYHI BUMIPIOBAHHS BIIHOCATHCS 10 BUMIPIOBAHb BHIIOL
TOYHOCTI, sIKa MOXHa TOPIBHATH 3 JOBXKHUHOK CBiTIOBOi XBWii (Acp = 0.555 mkm). Tomy,
HalpuKiIag, 1 B MAaIIMHOOYIYBaHHI, 1 B MNpWIaJA00yIyBaHHI ONTHYHI BHUMIPIOBaHHS
3aCTOCOBYIOTBCS TaM, JI¢ TOTPiOHI TPaHUYHO BHUCOKI TOYHOCTI. Tak, KiHIIEBl 3axo01u
BHUTOTOBJISIFOTBCS 1 aTECTYIOThCSA 13 3aCTOCYBaHHSAM IHTEpPEpPOMETpii, MPUIOMY TOYHICTh, IO
JOCSTAETHCSI, 3HAXOIUTHCA Ha piBHI Acp/20, Tak 1m0 nmoxudka He nepeBuinye 0.03 MKm.

3 iHmoro 60Ky, HayKOB1 JOCIIDKEHHS, a TAKOXK PO3POOKH B TaTy31 BUCOKHX TEXHOJIOTIH
BHMAararoTh IMPOBEJACHHS BUMIPIOBaHb 13 HAMBUIIIUMHU TOYHOCTSMH, SIK1 HEPIIKO NepeOyBalOTh Ha
MeX1 TEOPETUYHO Mepen0aueHuX MOXKIUBOCTEN.

€aHicTh BUMIpIB Ta I1X HEOOXIAHY SKICTh KOHTPOJIOIOTHCA Ta 3a0€3MeuyrThCs
JepKaBHUMU Ta BIIOMYMMH METPOJIOTTYHUMU CITYKOaMHu.

B ontuunomy mnpunanoOyayBaHHI BHPOOHMIITBO Cy4aCHUX ONTHYHUX MPUIIAAIB, IO
BIJINOB11al0Th BUMOTaM BUCOKHX TEXHOJIOT1H, Mae OyTu 3a0e3neyeHe BUCOKOTOUHUMHU METOAaMHU
Ta anapatrypor0 ONTHYHUX BUMIpPIOBaHb Ta KOHTpomto. CydacHe omNTUYHE MpUIanoOyayBaHHS
XapaKTepU3yeTbCsl 30UIBIICHHAM OOCSTIB BHUIYCKY ONTHYHOI MPOIYKIil, YIOCKOHaJIEHHSIM Il
TEXHIUHUX XapaKTePUCTHK, a TaKOK HEOOXIMHICTIO CTBOPEHHS Ta BUPOOHUIITBA HOBUX KIJIACIB
MIPUIIAJIIB Ta CUCTEM.

Jlo ONTHKKM HOBOTO KIJACy MOXYTh OYTH BIJHECEHI, HaNpHUKIaJ, ONTUYHI CHCTEMHU
KOCMIYHHMX TEJIECKOIIB, BHUCOKOSKICHI OO0'€KTHBU JOCHITHUIBKUX MIKPOCKOIIB, OMNTHYHI
MIPUIIAU 7Sl TEXHOJIOTIH MIKPOENEKTPOHIKH, ONTUYHI CUCTEMH IPUCTPOIB 3aMUCY 1 BIITBOPEHHS
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iH(OopMarii, ONTHYHI CUCTEMH JUIA Ja3epHUX TEXHOJOTiH. Lli rpynu onTHYHUX CUCTEM MOXYTh
BIJMIOBIJATH CBOEMY MPH3HAUCHHIO HAcamIiepell 3a YMOBH JOCSTHEHHS T'PAaHMYHO BHCOKUX
ONTUYHUX XaAPAKTEPUCTHK SIKOCTI 300paKeHHs, KOJIM XBWJIbOBHH (poHT, chopmoBanuit
OITHYHOIO CHCTEMOIO, HE Ma€ BIOXMUIIECHD IIOHAI KUIBKA COTHX YaCTOK HJOBXKHMHHU CBITIIOBOI XBHIII
BiJ popmu, 110 BIAMOBIgaE ieanbHii AKOCTI 300pakeHHs (HaivacTime - cepuaHoi ).

4.2. Knacugikanisi onTHYHUX BUMipIOBaHb

Jliisi BUKOHAHHS BUMIPIOBaHHS HEOOXiTHO MaTH:

Meron Bumipy. MerosoM BHMIpY Ha3uMBalOTh CYKYIHICTh NPUHOMIB BHUKOPHUCTAHHS
MIPUHIIUITIB Ta 3aCO0IB BUMIpY.

Hpunuun Bumipy. I1ig npuHIKIIOM BUMIPY pO3yMIETCS HAyKOBAa OCHOBA BUMIpPY, TOOTO
KOMIUJIEKC 3HaHb IMpPO CYKYHHICTh (I3BMYHMUX SBHUIL Ta TEXHIYHMX JOCATHEHb, Ha SKHX
IPYHTYIOTbCS JaH1 BUMIPY.

3aco0u BuMipy. 3aco0amMy BUMIPIOBAHHS € BUMIPIOBAJIbHI YCTAHOBKH, IO BKJIFOYAIOTh
(G yHKIIOHAIBHO 00'€JHAH1 BUMIPIOBAJIbHI 3aX0/IU, MPUJIa/Id Ta BUMIPIOBAJIbHI IEPETBOPIOBAYI.

Meroauka BuMipiB. MeTOIUKOIO BUMIPIB Ha3UBAIOTh BCTAaHOBJEHY CYKYIHICTh
omepariii, yMOB 1 MpaBWJl, BUKOHAHHA SIKUX NPU BUMIpi 3a0e3meuye OTpUMaHHS pe3ysbTaTiB
BHUMIPIB 3T1IHO 3 ITAM METOJIOM.

Ymosu Bumipy. [IpaBuiia 3acrocyBaHHs 3ac001B BUMIPIOBaHb, 3a TOTPUMAHHS SIKUX
BEJIMYWHHU, 1110 BIUTUBAIOTH HA TOYHICTH Ta 3/IICHIOBAHICTh BUMIPIOBaHb, 3HAXOSATHCS B
JOIMyCTUMHX MEXax.

4.3. OnTU4HiI MeTOAU BUMIPIOBaHb

OnTuyHl METOIM BUMIPIOBAaHh 3aCHOBAaHI HAa BHKOPHUCTAHHI ONTHYHHX 3aco0iB
BWJIYYCHHS BUMIPIOBaIBHOI 1H(POpMaIii mpo 00'€KT, MO JOCTIHKYEThCS, a00, K KaXyTh,
Ha BUKOPUCTAaHHI ONTHYHOI'O CUTHAY JJIs KOJyBaHHS BUMIpIOBaIbHOI iHpopMmarii. Tak, y
BUMIPIOBAJILHOMY MIKPOCKOTI iH(GOpPMAIlI0 PO TE€OMETPUYHI KOOpAWHATH 0O0'€kTa, M0
BUMIPIOBAETBCSA MICTUTh PO3IMOAUT OCBITJICGHOCTI B ONTHYHOMY 300pakeHHI 00'ekTa.
[aTepdepomerp m03BOJIIE CyauTH Tpo Maii aedopmaliii BiamoipoBaHOI MOBEpPXHI 3a
3miHamMu Gopmu (Ppa3oBOi CTPYKTYypH) AOCTIIKYBAHOTO XBHJIBOBOTO (POHTY ONTHYHOTO
BHUIIPOMIHIOBAHHS, SKi  TIEPETBOPIOIOTHCS HTEpPEPOMETPOM  3MIHH 3MIHH
iHTep(depeHIIHINX CMYT, 1110 3aJieXaTh Bif PO3MOJUTY OCBITJIICHOCTI B iHTep(epeHIiiHIHi
KapTHHI.

Sk HeoOXi/H1 03HAKU BUMIPY MOXYTh OYTH Ha3BaHi:
— Ilpunnun metony Ta ii TEOPETHYHI OCHOBM, IO BKa3ylOTh Ha MOXJIMBOCTI Ta
MPUHLUIIOBI OOMEKEHHS METOTY.
— MaremaTuuHuii amapatr JUisi OTPUMAaHHS pe3ylbTaTy BHUMIPIOBAHHS, 110 BKJIIOYAE
3HAa4YeHHs BUMIPIOBAHOT BEJIMUMHH Ta MOXUOKH 11 BU3HAYECHHS.

— BigomocTi mpo 00'ekT BHUMIpIOBaHHS, HOro MareMaTWYHUH Ta (I3UUHUN oOmuc
(Mopens).

— OyHKIIOHATbHA CX€Ma BUMIPIOBAJILHOT YCTAHOBKH, BUMOTH JI0 i XapaKTepUCTUK Ta
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napameTpiB il eJIeMEHTIB.
— BumMoru 10 yMOB mpoBeIeHHS BUMIDY.
— Meroauka BUMIPIOBaHHS, IO BKIIOYAa€ BKAa3IBKM MIOJAO BCTAHOBJICHHSA O00'€KTa,
HAJIAIITYBaHHSI YCTAaHOBKHM, BUKOHAHHS BHUMIPIOBAIBHUX CIIOCTEPEKEHb Ta 3YMTYBAHHS
JaHUX, iX 0OPOOKM Ta OTPHUMAHHS Pe3yabTaTy BUMIPIOBAHHS.

Bimomi unciieHHI METOIM ONTHYHUX BUMIPIB TOAUISIOTHCS HA TPSIMi Ta HETIPSIMI.

Ipsamuii Bumip. BuMmipioBaHHs, 110 TPOBOAMTHCS MPSMHUM METOAOM, NPU SKOMY
notpiOHe 3HaueHHs (Qi3MYHOI BETMYUHH OTPUMYIOTH 0OE3MOCEPEAHBO 3 JaHUX BUMIPIOBAIHHOTO
excriepuMeHTy. [IpsiMi BUMIpIOBaHHS JO3BOJISTIOTH O€3MTOCEPETHRO OTPUMATH TOTPIOHE 3HAYCHHS
(GI3UYHOT BETMYHUHU.

Henpsimuii Bumip. Ilpu HenpsiMomy BuMipi noTpiOHEe 3Ha4YeHHS (PI3UYHOI BETUUUHU
BU3HAYalOTh Ha MIJACTaBl pe3yNbTaTiB MPSIMUX BUMIPIOBaHb IHIIUX (I3UYHUX BEJIUYUH,
(YHKIIOHAJIBHO MOB'I3aHUX 3 IIYKAHOK BEJIMYMHOIO IEBHOIO MAaTEMAaTUYHOIO 3aJIEKHICTIO.
YucnoBe 3HaUCHHSI ITYKAHOT BEJTMYMHH 3HAXOJMUTHCS MUISTXOM PO3PaxXyHKY MICHS IiJCTaHOBKU
dopmyny 3Haiaennx BennunH Q = (X, Y, Z).

Henpsimi  Meroau 3acTOCOBYIOTH Y THUX BHMAJIKaX, KOJM TMpsAMI BUMIPIOBaHHS
eKCIUTyaTal[lifHO HeAOUIbHI a00 HEJIOCTaTHbO TOYHI. Y MPAKTUIl ONTUYHHUX BUMIPIB HEMPSMI
BUMIPH 3YyCTplHaloThcs Habarato dactimie, HDK npsMi. [IoxuOKuM MOXKyTh BHUHUKATH dYepes
HETOYHICTH (POPMYII, SIKi 3aCTOCOBYIOTHCS JI0 PO3PAXYHKY.

Cyxynni Bumipu. OnH1 i caMi BeIMUMHU BUMIPIOIOTh MPSIMUM YU HEMIPSMUM METOJ0M
KUIbKa pa3iB, MPUYOMY BiJ OJHOTO BHMIPY /O IHIIOTO 3MIHIOIOTH IMOEIHAHHS BUMIPIOBAHUX
BenuuuH. lllykaHi 3HaYeHHS BENWYHMH 3HAXOASTH PINICHHSIM CHUCTEMH PIBHSHB, IO MOB'S3YIOTh
BUMIpIOBaH1 Ta IrykaHi BenmuuuHH. CyKymHI BHMIPIOBAHHS JO03BOJISIFOTH, 32 HEOOXITHOCTI,
o0iliTucs 0e3 arecToBaHOTO 3pa3ka. Hampukiam - aOCOMIOTHI METOIM BUMIPIOBAHHS TMMOMMJIOK
ONTHUYHHMX MTOBEPXOHb, KOJIU TPU MPOOHI CKJIa MOCTIIOBHO HAKIAIAIOTh OJIUH HAa OJHOTO B PI3HUX
MOETHAHHSX.

MeTton 6e3nocepennboi oninku. Lleit MmeTon nossirae y mpsitMomMy BHMIpi BCi€l TyKaHOT
BEJIMYMHM, 3HAUYEHHS SKOT BHU3HAYAEThCS O€3MOCEPeHhO IO  BLIJIIKOBOIO IMPHUCTPOIO
BUMIPIOBAJILHOTO MIPHIIAy NpsAMoi Aii. MeTo HalOUIbII IPOCTUI Ta MOIIUPEHUH.

Judepennianbuuii  Meroa. MeToa TOpIBHSHHS, 3acHOBAaHMHW Ha  peecTpartii
BUMIPIOBAJILHOTO CHUTHATY, IO € PI3HMUIICI0 BUMIPIOBAIBHUX CHUTHAJIB, IO HAIXOJATh BiJ
00'eKTa, 10 JOCIIPKYEThCA, 1 3aX0/M, M0 30epirae BijiloMe 3HAYCHHS BUMIPIOBAHOT BEIUYHHHU.
Otxe, B mudepeHianbHOMY METO 11 Oe31mocepeIHb0 BUMIPIOETHCS HE caMa MOTPIOHA BEIMYHH, a
il BIICTYM Bill BEIMYMHU BiTOMOT 3 BUCOKOIO TOYHICTIO.

CuinbHi BUMipn. BennunHu BUMIPIOIOTH KiTbKa pa3iB, MPH I[bOMY BiJl OJHOTO BUMIPY
710 1HIIOTO 3MIHIOIOTH YMOBU BUMIDY.

lykaHi 3HaUEHHS BEJIWYUH 3HAXOMATH TAKOXK PO3B'I3YBAHHSM CHCTEMH PIBHSAHD, IO
3B'SI3yIOTh BHUMIpSHI Ta IIyKaHi BelWuWHU. Hampukinag - BHUMIPIOBaHHS TOBIIMHU TPbOX
KIHIIEBHX 3aXO0/[IB HA KOHTAKTHOMY JJOBTOMIpI.

IIuTanus 18 camMonepeBipku

1.ITosICHUTH MOHATTS ONTUYHE BUMIPIOBaHHSA?
2. [lepepaxyBatu kinacudikaiiro ONTHYHUX BUMIPIOBAHb.
3. [lepepaxyBaTu Ta MOSCHUTH HEOOX1HI O3HAKH BUMIpY.
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4. T1osICHUTH YUCIICHHI METOIM ONITUYHUX BUMIpIB.
3aB/1aHHs HA caMOCTiliHe ONPalIOBaHHSA Ta MiATOTOBKY

1. CamocrTiifHO BITHOBHTH MaTepiaJl 3 ONWUCY OCHOBHHX METOMIB OINTHYHOTO
BHUMIPIOBAHHSI.

2. CamocCTiifHO OmpaIllOBaTH JO0JAaTKOBUII MaTepiall Ha TeMy: Bukopucranus Tteopii
MOXMOOK B OLIHIOBaHHI PE3y/IbTaTiB BUMIPIOBAaHb.

TEMA No5. EHEPTETAYHI I EKCILTYATAIIIMHI XAPAKTEPUCTHUKH, BYJTOBA 1
POBOTA JTAMII PO3’)KAPIOBAHHA

Merta: o3HalioMUTH 3700yBauiB BUIINOi OCBITM 3 OyIOBOIO Ta BUAAMU EIEKTPUUHUX
JDKEpesl ONTHYHOTO BUIPOMIHIOBAHHS.

AHoTauis

B Temi po3rnsnmaroThCsi OCHOBHI 3aKOHM TEIJIOBOTO BHUITPOMIHIOBAHHS, IO JIEKATh B
OCHOBI POOOTH E€NEKTPUIHMX JDKEPETT CBITJIa, 30KpeMa JIaMI po3kaproBaHHs. OnrcaHo OyaoBy,
MIPUHIINI [1ii, eHepreTUYH1 Ta eKCIUTyaTaliiH1 XapaKTepUCTUKH 3BUYAHUX 1 FaJIOTeHHUX JIaMII, a
TaKO0X 0COOJMBOCTI iX CIIEKTpaIbHUX BIACTUBOCTEH.

HaBeneHo mopiBHSHHS JlaMIT pO3KaplOBaHHS 3 IHIIMMHU JPKEpellaMUd BUIIPOMIHIOBAHHS,
BH3HAUEHO iX TepeBaru (IpocToTa KOHCTPYKINli, HHU3bKAa BApTICTh, CTAOUIHHICTH POOOTH) Ta
Henomikn  (Hm3pkuii  KKJI, HeBenmukuit TepMiH ciyx6m). Okpemy yBary MNpUIICHO
1H(paYepBOHUM JIaMIIaM, SIKI BUKOPHUCTOBYIOTHCS ISl TEXHOJIOTTYHUX 1 CLITBCHKOTOCTIOIAPCHKHUX
noTpeo.

Keywords: incandescent lamp, thermal radiation, halogen lamp, infrared radiation, light
output, incandescent body temperature.

ILnan Jekuii
1. OcHOBHI 3aKOHH TEIJIOBOTO BUIIPOMIHIOBAHHSI.
2. bymoBa 1 poOoTa maMm po3KaprOBaHHS, iX EHEPreTH4YHl 1 eKCIuTyaTalliidHi
XapaKTEePUCTHUKH.
3. l'anorenHi JlaMnu po3kaproBaHH.
4. IndpauepBoHi JIAMITH.
5. OCHOBHI 3aKOHOMIPHOCTI €IEKTPUYHOTO PO3PAIY B ra3ax i mapax MeTaliB.

Xix npoBeeHHs JEKIIHHOT0 3aHATTS
I. Opranizaiis rpymnu;
II. MoTHBalIisg HaBYAIBHOT IiITBHOCTI. OTOJIONIEHHS TEMH M METH;
[11. BuknageHHs Ta 0OrOBOpPEHHS HOBOTO Marepiany.
IV. OronoiieHHs 3aB1aHHS Ha CaMOCTIHE ONPALOBAHHS Ta MiITOTOBKY.

5.1. OcHOBHI 3aKOHU TENJIOBOI'0 BUIIPOMiHIOBAHHSI

TennoBe BUMPOMIHIOBAHHS € Pe3yibTaT MEPETBOPEHHS €HEPril TEIIOBOIO PyXy aToOMIB i
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MOJIEKYJI Tijla B €HEpril0 ONTHYHOIO BUIPOMIHIOBaHHA. Temreparypa BHIIPOMIHIOIOUOTO Tija
BU3HAYAE SIK 3HAUEHHS MOTOKY BHUIPOMIHIOBAHHS, TaK 1 HOTO CIIEKTPAJIbHHUMA CKIaI.

OCHOBHI 3aKOHH TEIIOBOTO BUIIPOMIHIOBaHHS C(HOPMYIIBOBaHI CTOCOBHO JI0 a0COJIFOTHO
YOPHOTO TiNIa, MiJ SKUM PO3YyMIETbCS MpPUKMAd ONTHYHOTO BUIPOMIHIOBAHHS, SKHW TOBHICTIO
NOTJIMHAE TIaJlal04e Ha HHOTO BUIIPOMIHIOBAHHS HE3QJIEKHO BiJ HANpsAMKYy TMaIiHHA,
CIEKTPAJILHOTO CKJIAAY 1 mossipu3anii. IcHye i iHIIE BU3HA4YeHE MOHATTS aOCOJIIOTHO YOPHOTO
TUMa: e TeIJIOBHH BHUIPOMIHIOBAY, 3/JaTHHA CTBOPIOBATH MPH IHIIWX pPIBHUX YyMOBax
HAHOUTBIINI y MOPIBHSHHI 3 IHIIMMU TETJIOBUMH BHIIPOMIHIOBAYaMH MOTIK BUITPOMIHIOBaHHS.

3akon Kipxrodga BcTaHOBIIOE 3B'S30K MDK 3JI0OHOCTSMH TiTa BUIPOMIHIOBATH 1
MOTJIMHATH BHUIIPOMIHIOBAHHS: BIIHOIIEHHS IIUIBHOCTI BHUIIPOMIHIOBAaHHS TUT 3 OJHAKOBOIO
TEMIIEPaTypPOIO JOPIBHIOE BIAHOLIEHHIO iX KOE(]Illi€EHTIB MOTJIMHAHHS:

A/ _a
R, «a,
3akoH Kipxroga MoxHa 3anucaTy 1HaKIe:
R, R, R
_1 —_— e _n const RT
a, a, a

n
ae Ry - IIBHICTE BUNPOMIHIOBaHHS a0COJIIOTHO YOPHOIO TUIA IPH Tik ke TemmepaTypi, Br-m”
2
[HmMMu  coBamMu, BITHOIIEHHS IMUIPHOCTI BHUIPOMIHIOBAHHSA /O KoedilieHTa
MOTJIMHAHHS IS BCIX TUI, MO MAlOTh OJHAKOBY TEMIIEpaTypy - BEIWYHHA TOCTiHHA, IO
JOPIBHIOE IIUTbHOCT1 BUIIPOMIHIOBAHHS a0COJIIOTHO YOPHOTO TiIa MPH TiH Ke TeMIepaTypi.
3akon Credana-boabumaHa BCTaHOBIIOE 3B'I30K MDK HIUTBHICTIO BUIIPOMIHIOBAHHS
Tina i oro temmneparypoto. Credan 1 bosbiiMan BCTaHOBWIIM, IO NIUTBHICTH BUITPOMIHIOBAHHS
a0COJIFOTHO YOPHOTO TiJIa 3JICKUTh TUIBKK B MOro TeMmIepaTrypu 1 MpOMOpIiiiHa YeTBepTid
CTeMeHi ii:
4
R, =oT
Jie G - mocTiiiHa, piHa 5,672-10° Br-m2Tpax™; T — abcomorHa Temnepatypa, K.
JUis npakTUKU JAy)Ke€ BaXKIUBO 3HATH PO3MOAUT €HEeprii B CHEKTPl TEIIOBOTO

BUIPOMIHIOBaHHA. Po3moain eHeprii B CHEKTpl TEIJIOBOTO BHUIPOMIHIOBAHHS aOCOJIOTHO

YOPHOTO Ti1a onucyeTbes popmynoro [Tnanka:
C,

R, =C A% —1)"

ne Ryr - cmekrpanpHa IMUIBHICTH IOTOKY BHUIIPOMIHIOBAHHS aOCOJIOTHO 4OpHOIo Tina, Br-M’
2mxm™; C - nmocriiiHa, mwo nopisuooe 3,74-10% Brm2-mxm?*; C2 - mocriiina, pisua 1,43-10%
MKMTpaJ; e - OCHOBa HaTypaJbHUX JOTapH(pMIB.

[pomudepenioasiun piBusHusa (Ryr) 3a A i npupiBHABIIM HepIly HOXiJAHY HYJIO,
OTPUMAEMO:

AT =2896.Mmxm - epao,

A€ Amax - JOBKMHA XBMJI, BIINOBIJHA MaKCHMyMy KPUBOi CIEKTPaJIbHOI MIIILHOCTI TOTOKY
BUIIPOMIHIOBaHHS, MKM.

3akon 3mimennst Bina. PiBustnus (AmaxT) BU3HA4ae MOJOKEHHS MAKCUMyMY KPUBOI
CMEKTPaJIbHOT HIUIBHOCTI MOTOKY BUIIPOMIHIOBAaHHS aOCOJIFOTHO YOPHOTO Tila 1 BUpakae 3aKOH
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3cyBy Bina: mnpu TiABHMINEHHI TeMIepaTypud BHIIPOMIHIOIOUOTO TijJa MAaKCHUMyM KpHUBOI
CIEKTPAJIbHOI IIUTBHOCT1 HOTO MOTOKY BUIIPOMIHIOBAHHS 3MIIIY€EThCS B OIK KOPOTKUX TOBKUH
XBHJIb.

Ha puc. 1. nokaszana criekTpajibHa IUTBHICTh BUIIPOMIHIOBaHHS aOCOJIIOTHO YOPHOTO Tija
IIpU HArpiBaHHi HOTO JI0 pI3HUX TEMIIEpaTyp.
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Puc. 1. — CnexrpanpHa MUIFHICTS BUIIPOMIHIOBAHHS a0COTIOTHO YOPHOTO Tila MPU
HarpiBaHH1 HOTO JI0 PI3HUX TEMIIEpaTyp
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Puc. 2. — KonipHa Temnepatypa

Komnipuuii rpagik, 300pakeHnii Ha puc. 2, Mae IiKaBy BJACTUBICTh: SKIIO MU OyIemMo
MiJICYMOBYBAaTH BUIIPOMIHIOBaHHS JIBOX PI3HHUX KOJIbOPIB, TO KOOpAWHATU

54



KOJIbOPOBOCTI 1[0 OTPUMAEMO B PE3yJIbTaTi 3MIIIyBaHHS HOBOTO KOJBOPY 3aBXAU OyayTh
nepeOyBaTH Ha MPsAMIN JIiHIT, 10 3’€JHY€ KOOPAWHATH BUXIAHUX KOJBOPIB. 3MINIYIOUHM TpU
KOJIbOPOBUX BUIIPOMIHIOBaHHS, MOKHA OTPUMATH OY/Ab-SIKHI KOJIp, 10 3HAXOAUTHCS BCEPEIHUHI
TPUKYTHHKA, YTBOPEHOTO TOYKAMH KOOPJAMHAT BUXIIHUX KOJbOPiB. OueBUAHO, 0 OUTHI KOJIip
MOKe OyTH OTpUMaHHi Oe3iu4yr0 KOMOIHAIii TphOoX MoOHOXpoMaTHdHUX (OIHOPITHHX)
BUIIPOMIHIOBaHb. /I 3py4HOCTI KOPUCTYBAHHS MPUHATO BBAXKATH OCHOBHUMH TPH KOJBOPH —
YEpBOHUM, 3€JI€HUHA 1 CHUHIM. SIKIIO BUXIAHI KOJIBOPHU € CTPOr0 MOHOXPOMAaTHYHHUMH, TOOTO
pO3TalllOBaHUMU O€3M0CEPEHBO Ha JIOKYCI, TO, KOMOIHYIOUHM iX B IEBHUX MPONOPIILX, MOKHA
OTpUMATH HEOOMEKEHY KUIbKICTh HOBUX KOJIBOPIB 3 IPAKTUYHO OYJb-IKUM KOJIbOPOM, JIEKAUUM
ycepeanH1 TPUKYTHUKA BUX1THUX KOJIbOPIB.

VY BuAMMIH YacTHHI CIEKTPY MaKCHMyM 3HAaxXOIHWTHCS TMpPH TeMIepaTypi abCOIOTHO
yopHoro Tuta B Mmexax 3750-7800 K. Kopucryrouuces 3akonom Credana-bonpiiMana i 3akoHOM
3MILIEHHS, BCTAaHOBMB, WI0 MAaKCHMajbHE 3HAYEHHS CIEKTPalIbHOI IIUIBHOCTI MOTOKY
BUIIPOMIHIOBaHHS a0COJIFOTHO YOPHOTO TUIa 3pOCTa€ MPOMOPLIHHO M'ATI CTyNEeHl TeMIepaTypu
Tina, ToOTO:

(Rir) e =517
nie c3 - noctiitHa, pisra 1,041-101! Br-m2mkm Lrpax™®

OCHOBHI 3aKOHHU TEIJIOBOTO BUIIPOMIHIOBAHHSI JJO3BOJISIIOTH 3pOOUTHHACTYITHI BUCHOBKH.

- MOTIK BUIIPOMIHIOBaHHS aOCOJIIOTHO YOPHOTO Tila MPONOPLIAHUN YeTBEpTii
CTyIEH1 TeMIIepaTypH HarpiBy;

- 3HAUEHHS MAaKCUMyMY CIEKTpaldbHOI UIUIBHOCTI TOTOKY BHIIPOMIHIOBaHHS
a0COJIFOTHO YOPHOTO TUTA MPOTMOPIIIMHKUKA T'SATIH CTYNEeHI TEeMIIEpaTypH HArpiBy;

- 3 TIABUINEHHSAM TEMIIEpaTypyd HarpiBy aOCOJIOTHO YOPHOTO Tila MaKCHMyM
KPUBOI CIEKTPAJIbHOI HIUTBHOCTI HOTO TOTOKY BHUIIPOMIHIOBAHHS 3MIITYEThCS B OIK OLIBII
KOPOTKHX JIOBKUH XBUJIb.

Benuke mpakTHuHEe 3HAYEHHS MAa€ TMUTAHHSA MPO XapakTep 3aJeKHOCTI ePEeKTHUBHOI
BiJIJ1a4i MOTOKY BUIPOMIHIOBaHHS TEIIJIOBOTO BUIIPOMIHIOBAYa BiJl TEMIIEpAaTypH HarpiBy.

PosrisiHemo 11e mUTaHHS CTOCOBHO JI0 TEIUIOBOTO BUIIPOMIHIOBada, BUKOPHUCTOBYBAHOMY
B SIKOCTI JpKepena BUAMMOro BUIpoMiHOBaHHS. EdekTuBHA Bingauya MOTOKY BHIPOMIHIOBAHHS
(CBITJIOBHUH K.K.ZI.) B JAHOMY BHUITaJIKy CTAHOBHTD:

[Ipn migBumeHHi Ttemneparypu BunpoMiHtoBada cBitimoBuii KKJI. 3pocrae, 1m0
MOSICHIOETHCSL ~ 3MIMIEHHAM  MaKCUMyMYy  KPHBOi  CHEKTpPaJbHOi  HIUIBHOCTI  MOTOKY
BUIIPOMIHIOBaHHS B OiK BHUIUMOro BuIlpoMiHIOBaHHs. Haiibinbmoro 3uauenHs (14,5%)
CBITJIOBMM K. M. JI. JOCATaE MpU TeMmmeparypi aOCoOTHO YopHOro Tina Omu3bko 6500 K.
MakcuMyM KpHUBOi1 CHEKTPalbHOI IIUTBHOCTI BUIPOMIHIOBAHHS MPU LIbOMY HAJTa€ThCs B 30HI
BUIUMOI 4YacTUHU crektpy. [loganpinie  30UTbLIEHHS  TEMIIEPaTypd  BHIIPOMIHIOBaua
MPHU3BOAUTH JI0 3MIIIEHHS MaKCUMyMy KpHBOi ((A) B KOPOTKOXBHJIbOBY YAaCTHHY CIIEKTpY.
3nauenHs cBitnoBoro KK/I nounnae 3smenmyBatucs (puc. 3.).
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Puc. 3 — 3anexnicts cBiTiioBoro KKJI Big Temneparypu aOCOIOTHO YOPHOTO Tija

VYV Tabmumi 1. HaBeneHl MakcuMaiabHI 3HadeHHS cBiTiaoBoro KKJ[ 1 cBiTinoBoi Bimmadi
BUIIPOMIHIOBaHHS Ui JIEIKMX XapaKTepHUX TEIUIOBUX BUIPOMIHIOBaYiB. Tina, 3 SKUMH
JOBOJUTHCS MaTH CIpaBy B MPAKTUIIl CBITJIOTEXHIYHUX PO3PAXYHKIB, HE BOJIOJIIOTH MOBHOIO
MIPOIO BJIACTUBOCTSIMH a0COJIIOTHO YOPHOTO TUIA, NPOTE, KOPHUCTYIOUHCH CIEliaIbHUMHU
MEepexiIHUMHU BETMYMHAMHU, 3aKOHH TEIUIOBOTO BUIIPOMIHIOBAHHSI aOCOJIOTHO YOPHOTO Tija
MO>KHA MIPUJIOKUTH 1 10 pealbHUX TLI.

Taommrst Nel
«MaxkcumanpHi 3Ha49eHHs cBiTIoBoro KKJI i cBiTII0BOI Bimyiadui BUIPOMIHIOBAHHS TSI
NeSIKUX XapaKTepHUX TEIUIOBUX BUIIPOMIHIOBAYIB»

Xapakrtep BHUIIPOMIHIOBaHHS abo Tem., K CeitioBa CaitnoBuit
BUIIPOMIHIOBAY Bigmaua,imM/Bt KK/, %
MoHoxpomMaTH4IHE BUIIPOMIHIOBAHHSI IIPH - 680 100
A=555 am

PiBHO eHepreTHYHE BUTIPOMIHIOBAHHS - 242 35,5
[ToBHMIT BUPOMIHIOBAY 6500 99 14,5
CoHl1ie B 3eHiTI - 94 13,8
Bonbdpam npu mitaBiieHHi 3665 55 8,1
Jlammia 3 BYyriJIbHOXO HUTKOIO 2135 3,54 0,52
KepocunoBa namna 1850 0,27 0,04

5.2 BbynoBa i po0ora JlaMn po3:kapiOBaHHM, iX eHepreTH4YHi i ekcmiyarauiiiHi
XapaKTePHCTHKH

B cBiTi BUpOOJISIETBCS 1 CIIOKMBAETHCS JICKUIbKA COTEHb MUTIapMiB €JIEKTPUYHUX JIAMII,
JICBOBY YAacTHHY SKUX IOKH IIO CKJIAJAIOTh JIAaMIH pO3KapioBaHHs. He3Bakarounm Ha HU3BKHIA
cBiioBuil mOTiK, Hu3bkuil cBitmoBuit KKJ[ (2-2,5%) nammu po3kaproBaHHS —MIHPOKO
3aCTOCOBYIOTHCSI B IIPOMHUCIIOBOCTI 1 CIILCBKOMY T'OCHOJApCTBi, Ha TpaHCNopTi. BoHu mmpoxo
BUKOPUCTOBYIOTbCS Ul CUTHaii3amii Ta iHaukanii. IToBHICTIO aBTOMaTH30BaHE BUPOOHUIITBO
JaMIT pO3KaprOBaHHsA, iX HU3bKa BapTICTh, MPOCTOTa OylOBM 1 OCOOIMBO CXeMM BMMKAaHHS
3a0e3MeuyoTh iX NIMPOKE 3aCTOCYBAHHS.

Ha puc. 4 mnoxka3aHo JeKiIbKa KOHCTPYKILIM JaMIl pO3KAPIOBAHHS 3arajbHOTO

npu3HayeHHd. Jlamma pozKaproBaHHS CKIQAAETbcsd 13 CKIAHOT KoJOuW, JiaMeTp sIKO1
56



BH3HAYAETHCS TMOTYXKHICTIO Jamnu. Konba 3amoBHeHa IHEpTHUM Ta3oM (aproH, aszoT abo
kpunrtoH). Konba 3’e1Hana 3 1OKOJIEM CHeliaibHOI0 MacTUKOr0. Ha 11oKoJi € TBUHTOBA Hapizka
JUI KpIMJICHHST B MATPOHI, 32 JOMOMOTOIO SIKOTO JIaMIla BKJIIOYAETHCS B MEpexy. Y KouOi
pO3TaloBaHa CKJISIHA HDKKA JIAMITH, B BEPXHIO YaCTUHY SKO1 BIassHI MOJIIOICHOBI TauKy, Ha SIKUX
3aKpIMJIEHO TUIO pO3KapioBaHHs (BoJb(ppaMoBa HHUTKa pokapeHHs). Jns 3'emHanHs Tina
POKAPEHHS 3 IOKOJIEM CITY)KaTh HIKEJICBI €JICKTPOJIN, TUTATUHOBI BBOJIM Ta MiJIHI BUBOIH.

=)

o~

~
0

Puc. 4 — Konctpykiis JIP 3aranbHOro mpu3HadeHHs: a) MOHOCIIpaibHa; 0) OicipalibHa,
B) OicmipaiibHa KPUMNTOHOBA: 1 — CKJIsTHA K0J10a; 2 — BOJIb(PpaMOBa HUTKA PO3KAPIOBAHHS; 3 —
MOJTI61eHOBITpUMaY1; 4 — eIeKTpoau (HIKeNb, CIUIaBH, IJIATUHIM); 5 — cTaKaH 1HOKOJIA (CIUIaB
3ay1iza); 6 — KOHTaKTHa Ianoa.

Konba nmammu pozxaproBaHHS NPENCTaBIIsA€ COO0I0 CKISHHUA OajaoH, MPU3HAYCHHUHA IS
130JTI0BaHHSL TiIa PO3KAPIOBAaHHSA BiJ 30BHINIHBOTO cepenoBuma. PopMa KOJOM JIaMil
po3kKaproBaHHS Moke Oyrth pizHor. KpiM mpo3opux Koib, OCBITIIOBaIBHI JIAMITH
pPO3KaprOBaHHSI MOXKYTh MAaTH KOJIOM 3 MaTOBAaHOTO, OMAJIOBOTO ab0 «MOJIOYHOTO» CKia. Taki
KOJIOM MaloTh 3HAYHO OUThIIMK KOe(]IillieHT TMOTJIIMHAHHS B TOPIBHSAHHI 3 MPO30PUMH, alie
JI03BOJISIFOTHITO30aBUTHCS Bifl CIIITYYO1 ICKPABOCTI Tila po3KapeHHs. SKimo Tpeda oTpuMaTH Bif
JIAMITA CTIPSMOBAHHMKA CBITJIOBHM MOTIK, YacTHMHA BHYTPINIHBOI MOBEPXHI KOJIOW IMOKPHUBAIOTH
J3epKAJIbHUM IIapoM 31 cpibiia abo amoMiHio. 3amexHo Bif (GopMu BilOMBarO4a YacTHHA KOJIOU
MOXHE OTPUMYBATH PI3HUN XapakTep PO3MOJUTY CBITJIOBOTO MOTOKY B mpocTopi. J3epkanbHi
OCBITJIFOBJIbHI JIAMITK PO3JKapeHHS MOJXKYTh BHKOHYBaTH OJHOYacHO (yHKIii mkepena
ONTUYHOTO BHITPOMIHIOBAHHS Ta OCBITIIOBAJIBHOI apMaTypH.

[lpuHnmMn [ii: Opu TOPOXOJKEHHI EJIeKTPUYHOTO CTPyMY MO BOJb(PPaMOBI HHUTII
poKaproBaHHs BOHa HarpiBaeTbest A0 temmeparypu 2400 — 2700 K 1 BUIpoMiHIOE CBITIIO.

Tumosa mis JIP ceitinoBa Bimmaua 10-22 nm/Btl. Bingpmia wactuHa CJICKTPOCHEpPTii B
HUTII PO3KAPIOBAHHS TEPETBOPIOETBCS B TEIUIO. B 3B’SA3Ky IMM CYIUIBHUIH CHEKTp JIaMIl
pOKAPIOBAHHS Mae MakKCHUMyM B iH(padepBOHIM 001acTi i IUIABHO CHajae i3 3MEHIICHHSIM
JIOBKUHM XBMWJIL. Takui CIEKTp BU3HAuYae TeIumi ToH BunpoMiHioBaHHs (Tkon.= 2400-2700 K
npu kossopornepenadi (Pa =100).

Jlamnu  po3xaproBaHHS ~ BIAPI3HAIOTBCS ~ JIPYyr  Big  JApyra  €JIeKTPUYHHMH,
CBITJIOTEXHIYHUMH 1 eKCIUTyaTal[iiHUMHU XapaKTepucTUKaMu. J[0 eIeKTpUYHUX XapaKTePUCTHK
BIJJTHOCSITH HOMIHAJIbHY HAINPYTY KHUBJIAYOI Mepexi, HOMIHAJIbHY €JIEKTPUYHY MOTYKHICTb, Pif
CTpyMy (TOCTiiHUI a00 3MIHHUI).

OCHOBHA CBITJIOTEXHIYHA XapaKTEPUCTHKA JIAMII PO3KAPIOBAHHS - CBITIOBMH moTik Dc.
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CBiTiIOBHII NOTIK JIaMIIM PO3KApIOBaHHs 3aJIEKUTh BUI €IEKTPUYHOI MOTYKHOCTI, HAIPyrH
KUBJICHHS 1 TEMIIEpaTypy HUTKU po3KaproBaHHA. HopmoBaHMII B Karajorax CBITJIIOBUH IOTIK
JIAMITA PO3KAPIOBAHHS TIOBUHEH BHUIIPOMIHIOBATH B IEPILi TOAWHU poOOTH MpH il BKIIOYEHHI B
MepeXy Ha HOMIHAIbHY Hampyry, npu oMy JlepaBHi CTaHIAPTH JOIMYCKAIOTh BIAXHIJICHHS
HOPMOBAHOTO CBITJIOBOTO MOTOKY OAHOTHUIHHUX Jiamn Ha 5-10%. ¥V mporeci ekcruryaTamnii 1aMmu
poboda TeMIiepatypa Tia po3KaprOBAHHS 1 MPO30PICTh KOJIOW 3HMKYIOThCSA. TOH ke cTaHmaapT
UL JIaMIl, sIKi TpomparoBaid  75% CBOTO HOMIHAIBHOTO TEpMiHY CiIyxOu (cepemHpoi
TPHUBAJIOCTI TOPIHHS), JOIMYCKA€ 3MEHIICHHS CBITIIOBOTO MOTOKY 110 72-85% HOMIHAJIBHOTO B
3aJISKHOCTI BiJI THUITY JIaMII, TOTY>KHOCTI 1 KaTeropii BATOTOBJICHHSI.

ExcruryaraiifHIMu XxapakTepUCTHKaMH, K1 BU3HAYAIOTh EKOHOMIUHI TOKa3HUKU pOOOTH
JIaMIT pO3KAPIOBAHHSI, € CBITJIOBA Bigjada 1 HOMIHAJIbHUM TepMiH ciiyxOu. CBiTjoBa Biigaya
nocaria B gaHuid gac 7,5-19,1 nm-Br?l. Ilig HOMIHAIBHEM CTPOKOM CIIYXOH pPO3YMIifOThH 1X
CEPEHIO TPHMBAIICTh TOPIHHA fc, sika BU3HAYAETHCS K CEPEIHbOAPUPMETHYHHMN Yac MOBHHX
TEPMIHIB CIYyXOu rpynu (He MeHue aecsatv) jamn. HomiHanbHHMH TepMIH ciy’kOu jamn
pozxkaptoBanHsi jopiBHioe 1000 roa. B manuii wac Bimomi cBITOBI (hipMH, Taki SIK MOJbCHKa
¢bipma «Digincy BUllyckae peQIIeKTOpHI JaMIH, KOJIbOPOBI, TpyOUari, skl CTBOPIOIOTh PUEMHY
1 cIOKIHY aTMocdepy 1 B AKUX TepMiH ciayx06u Jamn goBenaeHo 10 2000- 2500 rox.

BinxuieHHs Hanpyru >KUBJIEHHS Bl HOTO HOMIHAJbHOTO 3HAYEHHS ICTOTHO BIUIMBA€E Ha
XapaKTEPUCTHKH JIaMII PO3KaproBaHHs (pHcC. 5).

”lllll/)}(!l.‘(lllll)-l L('/k't”[hl'.’ mpueaiocmi COprHHa
CE6IM.I06020 NOMOKY, CEIMIA060T 6100AYI, CRONCUEAHOI
eneKmpuHol nomyxchocmi, %
92 00
1000 i 110 120
T 200
. I -ty | /\"/
INE, NS NEEesnmassmay )
300 N ‘ ~}/
| } H 160
| ‘ 140
SO0k | AT 120
100 |- LU L /00
80 } SeS o
g1 N 20
70 m ] 1]
60) L ‘ -
\ 20
: | |
X)) ‘
| 10
1 | | Bumiprosarna nanpyeu xcueiavoi mepexci. %
40

80 90 100 110 120

Puc. 5 — 3anexHICTh CBITIIOTEXHIYHUX, EIEKTPUYHUX 1 EKCIUTyaTal[ifHUX TapaMeTpiB
JIAMIT PO3KAPIOBaHHS 3aralbHOTO IPU3HAYCHHS BiJl 3MIHM HAIIPYTH KHUBISTYOT Mepexki: 1 —
CepeHs TPUBAJICTh TOPIHHS; 2 — CBITJIOBHIA MOTIK; 3 — CBITJIOBA BiAa4a;4 — COKUBaHA

MOTYXXHICTh; 5 —CHUJla CTpyMY.

S0 Hampyra *HUBJIEHHS JJAMIIHM BUIE HOMIHAJIBHOT, TO 3pOCTA€ 3HAUYCHHSI CUIIM CTPYMY,
MOTY>KHOCTI, CBITJIOBOT'O MOTOKY 1 CBITJIOBOI Bi/ayl, MpHU IbOMY PI3KO 3MEHIIYETHCSI CepeHs
TPUBAJIICTh TOPIHHS.

Jlo mepeBar JlaMI po3KaproBaHHS MOKHA BITHECTU MPOCTOTY OYJOBM, HU3bKY BapTiCTh,
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HQAIHHICTE B POOOTI MpH 3MiHI TeMIIEpaTypyd HABKOJMIIHBOTO CEPEIOBHINA B IIUPOKOMY
niara3oHi.

Henoniku namn po3kaproBaHHS: Yepe3MipHa SICKpaBiCTh, HHU3bKa CBITIIOBA Bimjmada (10
20 nm-Br?), Husekuii citnosuit KKJI (B cepennbomy 3,5 %), He3aN0BiIbHUIA CIIEKTpaTbHUIA
CKJIaJ] BUIIPOMIHIOBAHHS (B BUIUMOMY CIEKTPi EPEBaKHO OPAHKEBO-YEPBOHI BUITPOMIHIOBAHHS
3 noBxkUHOIO XBUI A=600-780 M. CUHIX KOJIBOPIB 3 JOBXKUHOIO XBmIi A=380 450 um =~ B 10
paziBmeHnmie. Takuil crieKTpaabHUNA CKJIa]l He 3a0e3meuye IpaBUiIbHOT KOJIbOpOTIepeaadi ), Mainit
tepmin pobotu (= 1000 rox.).

5.3. I'ajiorenHi JJaMIu po3:KaprOBaHHS

Sk BiTOMO CBITJIOBMM MOTIK, CBITJIOBa Bingada, cBiTioBuit KKJI npu Bcix piBHHX yMOBax
3aNeXUTh TUIBKM B TEeMIIEpaTypu HarpiBaHHS HUTKU po3kaptoBaHHs. [Ipore noOutHch
MIZABUIIEHHS €PEKTUBHOCTI pOOOTH JIaMII PO3KaPIOBAHHS IIJIIXOM MIJBUILEHHS TEMIIEpATypU HE
MPOCTO, TaK SK HArpiBaHHs TUla HaKaly CYINPOBOJKYETbCS PO3MUICHHSIM PEYOBUH HUTKHU
po3KaproBaHHs 1 yuM OulbllIa TeMIeparypa TUM Oulblie po3nuitoBaHHs. [lpu migBuIEHH]
Temrneparypu Tina Hakany (2400-2700) Ha 1 % mBUAKICTD PO3MUICHHS 30UTBIIYETHCS B 2 pa3H,
a OTXKE TepMIH CITY>KOHM P13KO 3MEHIIYETHCS.

ToMy B rajoreHHux Jammax 3 WOAHMM LMKIOM TIIPOLEC PO3MWICHHS HUTKU
pO3KaproBaHHS HE YCYHEHO, 3aTe 3HaljeH1 HaAilHI 3aco0u 60poThOM 3 HOTo HACHIAKAMU, IO
JI03BOJIMJIO 3HAYHO MOKPALIUTH MOKAa3HUKU pOOOT JaMI I[bOTO THUITY.
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Puc. 6 — Jlamna xBapuosa rajoreana KI'220-1000

Ha puc. 6 nokazano namny tuny KI' 220-1000. Huningpuyna kon6a 3 BUTOTOBIIEHA 3
KBapLIOBOTO CKJIa, [0 Mae Temieparypy po3M'skuieHHs Bumie 1373 K. ¥V konOy momimiena
J030BaHa KUIbKICTh MOy, 1 BOHA HANMOBHEHa aproHom Ao Tucky mnpubinuszHo 800 I'Tla. Timo
poO3KapeHHs 4, BUKOHAHE y BUIJISAII MOHOCHIpaJli 3 0COOJIMBO YUCTOrO BOJIb(PaMy, 3MOHTOBAHO
no oci Tpyoku Ha Bosb(pamMoBUX TpuMadax 5. BBinx B Jamny BUKOHAHUN MOJIOAEHOBUM
€JIEKTPOJaMHU 2, BIIASHUMU B KBApIOBI HDKKH 1. Y Mepexy J1aMIly BKIIOYalOTh KOHTAaKTHUMH
noBepxHsaMU 6. Jlamna po3paxoBaHa Ha poOoTy BiJ Mepexi 3 Hanpyroto 220 B.

VYTBOpeHi B pe3ynbTaTi PO3NUJIEHHS TUIa HaKajly 4YacTUHKU BoJbdpamy F pyxarorbes
BiJl HUTKM J0 CTiIHOK KkoiaOou G, ne BcTynaroTh y 3'elHaHHS 3 rajoreHoM E, yTBoproroun
Bonb(pamosuii ranoren D npu Temneparypi Huskde 1400 °C. Ilpu myike HU3HKHMX TeMIlepaTypax

IHTEHCUBHICTb peakiii HeJOoCTaTHs s MINTpUMKH nuKiIy. [Tpu Oinbln BUCOKHMX TemIeparypax
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PO3KJIaJaHHA BOJB(PPAMOBOTO TaJOreHy Yy TMOBEpXHI KOJIOW Oulbll IMOBIpHO, HDK HOro
crBopenHs. CTymiHb auconianii BoJb(paMoBOro rajoreHy B 30HI CIipaji Ha KiTbKa MOPSIKIB
BHUIIA, HDK y CTiIHOK. OTXe, 1 KOHIIEHTpallis TaM MEHIa, HDK Ol moBepxHi Koou. CTBOpeHHi
Bosb(hpamMoBuil rasoreH D mepemimaerbcs 10 cmipaii, B CTOPOHY MEHIIOI KOHIEHTpAIii.
JIOCATHYBIIM 30HM CIipaii, B YMOBaX BHCOKOi TeMIepaTypu BOJb()pPaMOBUI TrajloreH
po3knanaerscsi. YactuHku Bosbdpamy F ocimaroTe Ha cmipanb, a ranoreH E 3BUTbHSETHCS 1
3HOBY Oepe y4acThb y IHUKIII.

CxeMaTH4HO pereHepaTHBHUN UK BUTJISIA€ TAKUM YHHOM:

- YTBOPEHHS BOJIb(PPAMOBOTO raJIoTEHY Y MOBEPXHI KOJIOH;

- MIOBEPHEHHS BOJIL(PaMOBOT0 TJIOTE€HY JI0 CITipali;

- pO3KJIaJlaHHA BOJb(PPaMOBOTO rajgoreHy moOJau3y cripajli 3 OCAKCHHSIM Ha HIN
BOJIb()paMy 1 3BUIbHEHHS TaJIOTEHY.

XapakTepHOIO OCOONMBICTIO TAJIOTEHHUX JIaMII € MOXKIIMBICTH PETYJIIOBaHHS X MOTOKY
BUIIPOMIHIOBaHHS LUISIXOM 3MIHM Halpyrd, 110 MiABOAUTHCA. [IiIBUIIEHHS HANpyru MOHAJ
HOMIHAJIFHOTO 3HAYEHHS HE MPU3BOJUTH JI0 TAKOTO PI3KOTO CKOPOUYCHHS TEPMIHY CITYKOH, 5K 11€
B1I0YBa€ThCS y 3BUYAWHUX JIAMIT PO3KapPIOBAHHS.

Ha puc. 7 npuBeaeno rpadik CBITIOBOI Bimjadi Ta TEPMIHY CIYKOU B 3aJ€KHOCTI BiJ
HANpPYrd TAJIOTEHHOI JTaMIM HU3bKO1 Hampyru. [lanmii rpadik TMOKa3ye BIUTUB HEIOCTaTHHOT
Hanpyru, abo nepeHanpyru Ha CBITJIOBY BiJJlady Ta TEPMIH CIyXKOU.
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Puc. 7 — I'padik cBiTI0BO1 BiAaui Ta TEPMIHY CITY>KOU B 3aJI€XKHOCTI B HAIPYTH
raJIOTEHHOT JIAMITH HU3bKOT HAIIPYTU

Jlo OCHOBHHMX mepeBar JiamMIl POIKAPIOBAHHS 3 BOJb(PPAMOBO- TAUIOTCHHUM LUKIOM
MO>KHA BIJHECTH:

- BUCOKA IMTOMA HIUIbHICTh BUIPOMIHIOBAHHS;

- CTaOUIBHICTh MOTOKY BUIIPOMIHIOBAHHS MPOTITOM TEPMIHY CIYXKOU;

- BIIHOCHO MaJii rabapuTH1 pO3MipH;

- 3JIaTHICTb BUTPUMYBATH TPUBAII 1 BEJIMKI IEPEBAHTAKECHHS;

- MOXJIMBICTh IUIABHOTO PETYJIOBAaHHS IMOTOKY BHUIIPOMIHIOBaHHS B IIMPOKUX MEXax
[JIIXOM 3MIHM HAIpPyTH, 10 MiABOAUTHCS.
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OCHOBHI HENONIKM JIaMIl pPOKAPIOBAHHSA 3 BOJB(PAMOBO-TAJOTCHHUM LHUKIOM
3arajibHOTO MPU3HAYECHHS TaKi:

- MOXIIHUBICTH POOOTHM TUIBKH B TOPU30HTAIFHOMY TOJIOKEHHI, IN00 YHUKHYTH
nedopmariii Tima Hakanmy MiJ JAi€I0 BIACHOT Baru i MOPYIIEHHS BOJIb()PaMOBO-TAJOTC€HHOTO
HUKITY,

- OUTBII BHUCOKA BapTICTh Yy 3B'SI3KY 3 HEOOXIHICTIO BHKOPHUCTOBYBATH KBapIIOBE CKIIO i
0COOJIMBO YHUCTHH BOJIB(paM.

5.4. InppavyepBoHi JaMIIU PO3KAPIOBAHHS

JUia BUpIIEHHS LUIOTO psAAYy 3aBlaHb Y CUIBCHKOTOCIOJAAPCHKOMY BUPOOHHUIITBI
BUKOPHUCTOBYIOTh JoKepena 1H(pauepBOHOTO BUITPOMIHIOBAHHS (cymriHHA
CUIbCHKOTOCTIOJAPCHKUX MPOIYKTIB, 00IrpiB MOJIOAHSKY TBapUH 1MTHII Ta 1H.) B sKocTi mxepen
4 BunpomiHiOBaHHA MJI8 IUX ILUIed 3a3BUYail BUKOPUCTOBYIOTH PI3HOTO THUITY JaMIH
PO3KapIOBAHHS.

[Mpubmuzno 60-80 % BUNPOMIHIOBaHHS JIAMIT PO3KAPIOBAHHS TNPUIMAJAE  Ha
iHpauepBoHy o0nacTh cnekTpa. BinnosiaHo, Oyab-gKa jJamMIa po3»KapioBaHHS MOXeE CIYKUTU
mxepenom [Y BunpomintoBanHa. OmHaK AOUUTBHINIE AJIA 11i€] METH 3aCTOCOBYBATH CIICIialibH1
JIaMITA, TUTO PO3KAPIOBAHHS SKUX PO3PAaxOBaHE Ha OUIBII HU3BKY, HDK Y OCBITIIOBATHHUX
JamImax, TeMreparypy. MakcuMyM BHITIPOMIHIOBAHHS TaKUX JIAMIT 3MIIICHUH B JIOBTOXBUIIBOBY
YacTUHY CHEKTpY, 1 NpHIajgae Ha BHUIPOMiHIOBaHHS 3 noBxuHOI xBmii 1000-1400 um. B
3QJIEKHOCTI BiJ CIIEKTPATBHOTO CKJIATy MPOMHCIOBICTIO BUITYCKAIOTHCS TaK 3BaHI «CBITID 1
«TeMHI» pkepena [Y BunpominioBaHHS.

«CBiTJi» TKepesa KOHCTPYKIIEIO 1 TPUHIUMIIOM Aii HE BIAPI3HAIOTHCA BIJ JIaMII
pPO3XKapIOBaHHS, MPOTE IX TUIO PO3KAPIOBAHHS PO3PAXOBAaHE HA MEHINY, HUK Y OCBITIIOBAIBHUX
nammax, temmeparypy (T=2270-2770 K) nmns 30imemienHs dvactku [Y BUIpPOMIHIOBAaHHS B
MTOBHOMY TIOTOIIl JIAMIT 1 CKOPOYCHHSI YaCTKH BUAUMOTO BUITPOMIHIOBaHHS. BOHM MOIUISIOTHCS
Ha JIaMIIOBI 1 TpyO4YacTi TEPMOBHIIPOMIHIOBAYI.

JlammioBi TepMOBHUIIpOMiHIOBadYl. YacTWHA BHYTPINIHBOT MOBEPXHI KOJIOW I3EpKAIBHHUX
JaMIl TIOKpUTa IapoM aloMiHIl0 abo cpibma 3  koedimieHToMm BimoOpakenns [Y
BunpoMiHtoBanHs 61au3bpko 0,9. Konba mamnm MK3K nmokpura 4epBOHUM TEPMOCTIMKHAM JIAKOM,
0 3HIDKYE CBITJIOBUH MOTIK JIaMIl. 3HIDKEHA TeMIIepaTypa Tijla po3KaproBaHHs iH(QpauyepBOHUX
JIaMII CTIpUsi€ 30UTBIIIEHHIO X TepMiHY ciy:k06u 10 5000 ro.

Ha puc. 8 npeacraBneHo po3noUIeHHs MOTOKIB BUIPOMIHIOBAHHS MO CHEKTPY JUISL JaMIl
NK3 220-500, MK3 127-500 1 UK3K 220-500, MK3K 127-500
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Puc. 8 — Po3nopineHHs NOTOKIB BUIIPOMIHIOBaHHS O crieKTpy:a) s aamn MK3 220-
500, UK3 127-500; 6) MK3K 220-500, MK3K 127-500

B mos3nauenni Ttuny mammn OykBu moxa3ytorb: MK3K-220-250 — indpauepBoHa,
N3epKallbHa 3 YEPBOHOIO K0JI0010; U(PH, K1 CTOATH Micis OyKB, IOKa3ylOTh HAIPYry MEpexi i
MOTYXHICTb JKeperna BUIIPOMIHIOBAHHS.

[TocTubKM MOTIK BUMPOMIHIOBAHHS 3QJICKUTH BiJ] TEMIIEpATypH Tila PO3KAPIOBAHHS TO
MIBUIICHHS TEeMIepaTypy MPHUCKOPIOE BHUMApOBYBaHHS BOJbPpaMy 1 30UIbIIYE YaCTKY
BHIMMOTO CBITJIa B TIOTOII BUNIpoMiHIOBaHHS. Tomy B mamnax tuny MK3, ne epextuBaum € Y-
BUIIPOMIHIOBaHHS, poOoYa Temreparypa HUTKH po3kapeHHs 3 2973 K (sk y OCBITIIOBaNBHOT
namru) 3HmWKeHa 10 2473 K 3 3menmennsm Ha 60% cBiiioBoi Bigmadi. lle mo3Bomsie
nepetBoput B [Y-BunmpomintoBanust 10 70% crokuBaHOi enekTpoeHeprii. JloBkuHA XBHIII
MaKCUMaJIbHOTO BUMpOoMiHIOBaHHA 1,05 MKM, OCHOBHa 4acTHHA €HEPTii reHepy€eThCs Ha MUISHII
cnekrpa Bix 0,8 10 2 MmkMm. BunpomiHioBaHHS Tia po3KapeHHS 3 JOBKUHOIO XBUJII Oimbine 3,5
MkM (7- 8 % ychOro MOTOKY) MOTJIMHAETHCS CKIOM KOJIOM, M0 € MPHUYHHOKI0 MEPea4acHOro
BHUXOJy JIaMII 3 JIa[ly uepe3 TeMIepaTypHi nepenaai.

Omnpowminenicts gammoro Tuny MK3 npu Bimcrani 1o moBepxHi, mo o6irpiBaerbes 50-400
MM 3MIHIOETHCS B Meskax Bim 2 10 0,2 Br/cm?.

Tpy6uacti [Y-BunpominioBadi 3 TyromiaBkoro ckia. [To koHcTpykiii TpyOJacTi mxepena
[4 BumpomiHIOBaHHS MOAUISIOTHCS HA JBl TPYNH - 3 TUIAMH POIKAPIOBAHHS 3 METAJEBUX
PE3UCTHUBHUX CIUIaBiB 1 3 BoJbdpamy. [lepmii sBIAIOTH coOOr0 TPyOKy 3 3BHYaiiHOTO abo
TYToIUIaBKoTo ckia miamerpom 0 - 20 MM; ycepeauHi TpyOKH MO IEHTPaIbHIA OCi PO3MIIICHO
TUIO pO3KAPIOBAHHS y BUIJISIAL CHipaii, A0 KIHIIIB SKHX MOJAEThCS Hampyra XUBJIeHHsS. Taki
BUIIPOMIHIOBaYl MaJl0 PO3MOBCIOJKEHI. BOHM BUKOPUCTOBYIOTHCS, SIK MPaBUIIO, A OOIrpiBY
MIPUMIIICHB.

BunpowminioBadi 3 BoJb()paMOBUMH TiTaMU POPKAPIOBAHHS 332 KOHCTPYKI[IEIO aHAJOTIYH1
TpyOuacTUM Jnammam pozxaproBaHHS. Ti10 pokapeHHS B BUIVISI BOJIbPPaMOBOI cmipaii
po3TalioBaHe TOB3J0BXK OCI TPYOKM 1 3aKpilIeHO Ha MONIOACHOBHMX TpUMayaX, BIAsHUX B
CKJISIHUH CTpUXeHb. TpyOdacTHil BUIPOMIHIOBaY MOK€ OyTH BUTOTOBJIEHUH 13 30BHIIIHIM a00
BHYTpIIIHIM BigOWBayeM, YTBOPEHUM BUIIAPOBYBaHHSM Cpi0jia YK aIIOMIHIIO Yy BaKyyMi.
CrnexkTpanbHUH pPO3MOJAUT BUIIPOMIHIOBaHHA TPYOUYacTUX BHUIPOMIHIOBAYiB OJIM3BKUHM 110
nammnoBux. Temnepatypa pozxkapenHs ckianae 2100-2450 K. Ha puc. 9 nokasana KOHCTpYyKIIis
TpyOuacroro [Y-BunpomintoBaya.
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Puc. 9 — Koncrpykuis tpy6uactoro I4 BunpomintoBaya: 1- Mokojb; 2 — mTaHrenb; 3 —
MPY)KHHA, sIKa MATPUMYE CTEPKEHb;4 — MOTIOIEHOB] TpUMadi; 5 — CKIITHUI cTEepKEeHb; 6 —
eJIEKTPOH; 7 — BOJIb()paAMOBE TLIO PO3KAPIOBAHHS; 8 — CKIIsTHA TpYOKa.

TpyOuacti [Y-BunpomiHioBaui 3 KBapLOBOro ckja. MaroTh aHanoriuny OynoBy, IO 1
TpyOUacTi BUIPOMIHIOBAYi 3 TYTOIUIABKOTO CKJIa, TUIBKH B SIKOCT1 KOJIOM BUKOpHCTaHa TpyOKa 13
KBapLIOBOTO CKJIA.

[HdpauepBoHi KBaplLOBI JIaMIK 3 WOAHUM LUKIOM MalOTh HACTYIHI IEpeBaru: BHUCOKA
MUTOMA UIUIBHICTh BUIIPOMIHIOBAHHS, CTaOUIbHICTh IOTOKY BHUIIPOMIHIOBaHHS Ha MpPOTA31
TEPMIHY CIyXOH, (3HAUEHHS MOTOKY BUIIPOMIHIOBAHHS B KIHII TEPMIHY ClIyxOu ckinanae 98%
BiJl MOYAaTKOBOI0); Mayl rabapuTH; MOKJIUBICTh BUTPUMYBAaTH TPHUBaIl IE€pEBaHTAKCHHS,
MOJKJIMBICTh TUIABHOTO DETYIIOBAHHS TOTOKY BHIIPOMIHIOBAHHS B IIMPOKHX MEXaxX IIJISIXOM
3MIHHU MiJBEACHOI HAPYTH.

OCHOBHI HENOJIIKM JIaMII: MpH Temmepatypi Bumie 623 K kBapi mix Ji€l0 TEmIoBOTO
PO3MIUPEHHST pyHHYETHCS;, JIAMITH MOXKYTh TPAIIOBATH TUTHKH B TOPH30HTAIBHOMY TTOJI0KEHHI, B
IHIIIOMY BHUMAJKY TUIO PO3KapIOBaHHS MOXKe AedopMyBaTHCS Tij JI€I0 BJIIACHOI Barv 1 HOIHUI
UK B PEe3yIbTATIKOHIIEHTpAIlll HOMy B HWKHIA YacTHHI TPYOKH OyJie TOPYIICHHH.

«Temui» mxepena U BumpomiHIOBaHHS TNPEACTABISAIOTH COOOI0 METAIEBY TPYOKY,
3allOBHEHY BOTHECTIMKOIO 130JIAIIMHOI0 Macol0 (OKHUC alfoMiHII0 ab0 OKHC MarHiio), siki 100pe
MPOBOJIATH TEIUIOTY, CIYKATh JUIsl 130JISI1111 cITipaji Bif TpyOku. B TpyOKy momimieHuid HarpiBaq
y BUTJISII CITipajii 3 MPOBOJIOKH 3 BUCOKHM €JIEKTPUYHUM OTIOPOM.

Topui TpyOKH 3a1MBalOTh BOJIOTOHETIPOHUKHUM HArpiBOCTIMKHAM JIAKOM (T€PMETHKOM).
KoHTakTHI BUBOJM BUTOTOBJISIOTHCS 3 CTAIBHOTO APOTY. 3aJ€KHO Bifl pO3MIPIB 1 MONEPEYHOrO
nepepizy HarpiBaJIbHOI CITipalii, MOXKHA PEryJIIOBaTH TEMIIEpaTypy 30BHINTHBOT TOBEPXHI TPYOKH
B JOCHUTH HIMPOKHX Mekax (673-1023 K).

IuTanuga 1 camonepeBipku

1. [losicHiTh OyIOBY 1 IPUHLIMII Aii JaMI PO3KAPIOBAHHS.

2. SIk BILTMBAE BIAXWJICHHS HAIPYTH HA CTPOK CIIY)KOH JIaMIT PO3KaprOBaHHs?

3. Y yomy pi3HUIS poOOTH TaJIOTEHHUX JaMIl Bl 3BUUAHUX JaMI PO3KapIOBaHHS?

4. Slki iHQpayepBOHI Kepela BHUIPOMIHIOBAHHS BHKOPUCTOBYIOTHCS B CUIBCBKOMY
rOCIOAapCTBi?

5. Sk kacuQikyroThcs JpKepesia BUIPOMIHIOBAHHS, 3aCHOBaHI Ha €JIEKTPUYHOMY pO3psIi
B raszax 1 mapax Meranis?

3aBiaHHs HA CaMOCTIilHe ONPaLIOBAHHS Ta MiATOTOBKY
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1. CamocTiifHO BITHOBUTH MaTepiall 3 OIMCY OCHOBHHMX 3aKOHOMIPHOCTEH €IEeKTPHYHOTO
pO3psiIy B rasax i nmapax MeTaliB.

2. CaMOCTIHO BiTHOBUTH Matepiai 3 OMUCy OyI0BH Ta BUIIB JI€JIEN OMPOMIHEHHS.

3. CamocTiiiHO oOmpauoBaTH JOJATKOBUH MaTepiad Ha TeMmy: ICTOpis CTBOpEHHs
EJIEKTPUYHHX JDKEPENl BUITPOMIHIOBAHHS.

TEMA Ne6. BYJIOBA 1 IPHHIIAII AIi JFOMIHECIEHTHUX JIAMII, IX OCHOBHI
XAPAKTEPUCTUKHA

Mera: o3HalloMUTH 3700yBadiB BUIOI OCBITH 3 OYZ0BOIO, BUJIAMH Ta XapaKTEePUCTHKAMHU
JIIOMIHICHEHTHUX JIaMII.

AHoTauin

Tema mpucBsiueHa 03HAHOMIIEHHIO 3700yBadiB BHILOI OCBITU 3 MPHUHIMIIOM pPOOOTH,
OyJIOBOI0O Ta OCHOBHHUMH BIJIACTUBOCTSIMH JIFOMIHECIIEHTHUX JIaMM. AKTYaJbHICTh TEMU
3yYMOBJIEHA IIMPOKHUM BUKOPHCTAHHSM LIMX JIAMII Y OCBITJIIOBAIBHHUX YCTAaHOBKaX 3aBISIKH iX
BHCOKIM CBITJIOBIM Bijy1adi Ta EKOHOMIYHOCTI. Y JeKIii po3riasHyTo (i3UYHI MpoIecH
€JIIEKTPUYHOTO PO3PSIY, TUIIU MMyCKOPETYIIOI0YNX anapariB 1 cxeMu BMHUKaHHS jdami. OTpuMani
3HAHHS CIIPUSATUMYTh PO3YMIHHIO MPUHIUIIIB OOYI0BU €HEProe(PEeKTUBHUX CUCTEM OCBITIICHHS.

Keywords: fluorescent lamp, phosphor, electric discharge, light output, ballast.

ILnan gekuii
1. OCHOBHI 3aKOHOMIPHOCTI1 €JIEKTPUYHOTO PO3PSIY B Ta3ax i mapax METaiB;
2. bynoBa Ta npuHIUM i1 JTIHIHHUX JTIOMIHECIICHTHUX JIAMIT;
3. OCHOBHI XapaKTEPUCTUKU JTIOMIHECIICHTHUX JIAMII;
4. Tlyckoperymioodi anapaTH AJ1s JIIOMIHECLIEHTHUX JIaMII, CXeMH X BMUKAHHS.

Xix npoBeeHHs JEKIIHHOT0 3aHATTS
I. Opranizaiis rpynu;
II. MoTtuBalis HaBYaJbHOI AiIbHOCTI. OroJIoIeHHs TEMU i METH;
I11. BuknaaeHHs Ta 0OroBOpEHHS HOBOTO MaTepiaiy.
IV. OronomieHHs 3aBIaHHs Ha CaMOCTITHE OMPaIfOBaHHS Ta MIATOTOBKY.

6.1. OcHOBHI 3aKOHOMIPHOCTI eJIEKTPHYHOI0 PO3PsAY B ra3ax i mapax MerTaJjis

Hocii enekTpuky - eneKTpoHH Y 10HU. Y HPOBIIHUKAX € HAJIHUILOK €JIEKTPOHIB, TOMY
BOHHU JI0OpE MPOBOJATH CNEKTPHUHHNA cTpyM. J0Ope mpoBOSTE €IeKTPUYHUI CTPYM PO3YMHH, B
SKHX 3aBXKIU € 10HH. Y ra3ax 4 napax HeMae HOCIiB eJIeKTPUKH: BOHHU € i3oisaTopamu. Ilin miero
KOCMIYHMX TPOMEHIB 1 pajJi0OaKTMBHMX BUIIPOMIHIOBaHb 3eMJi B OyIb-KOMY TIa30BOMY
cepeoBuIli 1 B atMocepi 3eMii yTBOPIOEThCS Jiesika KUIBKICTh 10HIB, aje Yac iX iICHyBaHHS
Iyxe 00MeXeHUH, BOHH 3HUKAI0Th, TOOTO pEKOMOIHYIOThCS.

KinbkicTh i0HIB B atMocdepi Qyke Majao B TOPIBHAHHI 3 KUIBKICTIO HEHTpalbHUX
MOJIeKyJd. MoKHa INTY4HO, HANpHUKIaJ, eJeKTPOMArHITHUX IIOJIEeM BHCOKOi 4YacTOTH,
YTBOPIOBATH 10HU B Ta30BUX MPOMDKKAxX 1 OTPUMATUCTPYM, TOOTO po3psia B ra3i. Takuil po3psia
y Ta31 HA3UBAETHCS HECAMOCTIMHUM. SIKIIO B 1307b0BaHOMY Bifl aTMoc(hepH MpocTopi BiAKavyaTH
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ra3 g0 tucky Hwkde 10 Ila, To IMOBIpHICTH peKOMOIHAIIIT Pi3KO 3HIKYETHCS, 10HN30epiraloThCs
OulbIl TpuBaiui 4ac. Bememo B 1ieil mpocTip aBa enektpoau (puc. 1) 1 qokimagaeMo 10 HHUX
JESKy PI3HHUII0 TOTEHITIaTiB.
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Puc. 1 — Po3psin B rasi: hv, — 30BHimHINA 30yHUK; NV, — BUTIPOMIHIOBaHHS PO3PSY;
3P — 30ymKeHHs B po3psiai

BuHukae enekTpuuHe moje, B SKOMY I10HM MOYMHAIOTh PyXaTUCS [0 BIAMOBIIHUX
enekrpoaiB. IlIBuiakicte pyxy 10HIB MponopuiiiHa pi3HMII MOTEHIIATIB  €JeKTPOIIB.
Haii6inpmoro pyxX/iMBICTIO BOJIOJAIIOTH <JIETKD» 10HHM - €JNEKTPOHU. AJle IIBUIAKICTD PYyXy
€IIEKTpOHA, SK OyAb-sKOi 4YacTKH, TOOTO ii KiHETMYHa €Heprii - MOKa3HUK TeMIlepaTypHu.
[ligBuiieHHs TeMnepaTypH Tila BUPAXKAEThCS B MIIBUILIEHHI KIHETHYHO1 €Heprii 1oro MoJieKyIl,
ix pyxiauBocTi. ToMy MOXHa TOBOPUTH MPO €IEKTPOHHY TEMIIEpaTypy, fKa MiJBUIIYETHCS 31
30UTbIIEHHSM  HaIllPY)KEHOCT1  €JIEKTPUYHOIO TMOJIA B MDKEJIEKTPOJHOMY  HPOMDKKY.
HamnpyxeHicTh OIIHIOETHCS BUIHOMIECHHSIM PI3HUIN TOTEHITIATIB A0 BIACTaHI MK €JIEKTPOJaMHU.
HetitpanpHi MOJIeKyIM Tra3y B MDKEICKTPOJHOMY MPOMDKKY HE CXWJIBHI 0 il €IEeKTPUIHOTO
MoJIsl 1 MarOTh CBiM 3amac KIHETHYHOI eHeprii, TOOTO CBOIO Temmeparypy. TakuM YWHOM, B
PO3MIISTHYTOMY 00’ €M1 JIBa TUIIM YaCTHHOK MalOTh PI3HY Temmeparypy (puc. 2).
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Puc. 2 — BumiproBanus temnepatypu razy Tr ienekTpoHHOi TemnepaTypu T3 npu 3miHi
TUCKY

3BHYaifHO, 11l YACTUHKU 31ITOBXYIOTHCS MK co0ot0. [Ipn mMaiif KUIBKOCT1 €JIeKTPOHIB iX
KIHETMYHA €HEepris racCUThCs HEUTpaTbHUMM BaXXKMMU MOJIEKYJIaMHU 1 €JIEKTPOHHU HE JIOCSTaroTh
aHoga. Ctpymy Hemae. Ilpu MmigBUILEHHI HAIPY)XEHOCTI KIHETUYHA €HEPTis eNEeKTPOHIB MOXKe
OyTH HACTUIBKM BHCOKOIO, IIO il BUSBUTBCS JIOCTATHBO JUIA 10HI3alii HEWTpasbHOI MOJEKYIH
(He mpyXHe 3ITKHEHHs), TOOTO YTBOPEHHS JI0JIaTKOBHUX HOCIIB €JIEKTPHKH, MPUCKOPIOBAHHUX B
€JIEKTPUYHOMY TIOJII IO €JIEKTPOHHOI TeMIEepaTypH i, Y CBOIO Yepry IOHI3ylHOUMX HeHTpasbHi
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Mouiekyau. Hactae mpoOiii Ta30BOT0 MPOMDKKY, «3alajeHHs» Tra30BOr0 PO3psay. 3'SBISETHCA
ctpyMm. Ormip ra3oBOro MPOMBKKY CTa€ BiIMIHHUM BiJ] HECKIHUEHHOCTI, 1 MPU [[OMY IIBUIKO
3MEHIIYETHCS TUXUH (TEMHOBHIA) po3psia (puc. 3), IO MEPEXOAUTh Y TIIIOYHMH, XapaKTepHUN
THM, 10 YaCTHUHA I0HIB BCTUTAa€ PEKOMOIHYBAaTHCS 3 BUAUICHHSAM (DOTOHIB: 3'SIBISAETHCS CBITIHHS.

U B
300

Ta
A2

200

100
| |3\ 4

107107107107 107 1 10 10°
Ij, Aen”

Puc. 3 — BAX ra3oBoro npoBimHuKa: | — TeMHOBH# (TUXU) PO3PS; 2 — TIIFOUUH O3PS,
3 — myroBuii po3ps; 4 — 3BepX JYyrOBUE pO3PST

Jlis oTpUMaHHS TJIIIOUYOTO PO3psTy HEOOXIAHO MaTH MalMi THUCK JIETKO 10HI3YIOYOTo
razy (HEOHyY) 1 BIIHOCHO BHUCOKY Hampyry, NMPUKIAJEeHy A0 eleKTpoiaiB. Ha mboMy mpuHImmi
IPAIOIOTh Ta30CBITHI yeTaHOBKH (Hanpyra XuBienHs Ux= 1-20 xB), inaukaropu nanpyru (Usk
= 80-1000 B), craprepu mominecuentHux jgamir (Ux = 0,7 Ux).

[HTEHCUBHICTh BUIIPOMIHIOBAHHS TJIIOYOTO PO3PSAYy Maja, TOMY JJIs OCBITJICHHS IIs
00J1aCTh Ta30BOTO PO3PSAY HE BUKOPUCTOBYEThCA. CTpyMmM, OOMEKEHMI 30BHINIHIM BEIMKUM
OTIOPOM Yy IHJMKATOpaxX HAMNpPYTW, CTAaHOBUTh KUIbKA MIKpoaMIiep, TOOTO Oe3NmeuyHuid Jist
MepcoHamy.

[ligBuIIeHHST THCKY BCEPEIWHI1 OIMHCAHOTO BHIIE 130JIbOBAHOTO TIPOCTOPY (JIAMITH)
YCKJIQ/IHIOE 3aMalllOBaHHsI po3psiay. Ajle Mpu OMY MOKHA OTPUMATH OUIbIlIE€ HOCIIB €NEeKTPUKU
1, BIIMOBIHO, BEJUKI MIUTBHOCTI CTPYMY,a 3HAYNUTh, 1 BUCOKY IHTEHCUBHICTh BUIIPOMIHIOBAHHS.
Le#t npornec - naBuHHMH (puc. 3 30Ha 3), OIIp MDXKEIEKTPOIHOTO MPOMDKKY IIBHIKO IAJa€ JI0
HYJIS, 1 OOMEXKUTH CTPYM, a OTXKE YHHKHYTH KOPOTKOTO 3aMHUKAaHHS, MOKHA TUIbKH 30BHIIIHIM
onopoMm (puc. 4). lle myroBuii po3psa. Bucoka koHIeHTpallisi i0HIB B JamIi 3a0€3MeYuTh

ra3zoBoro po3psiay —ocHoBHu# B PJI (po3psanux aMmnax).

Uy
q _ F
Us Uy
el I——
PJi
Iy
g | S| :

Puc. 4 — Ilpunnun BkmouenHs PJI B mepexy: b — 6anacr
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PosrmsiHemo crabunizaiiro Takoro po3psay. BonbT-ammnepHa xapakTepHCTHKA Ta30BOTO
po3psiay - magaroua (puc. 5), ToMmy a1 0OMEKEHHS CTPYMY B JIAHIIO31 JIAMITH TTOCITIZIOBHO 3 HEIO
HeoOXiaHo BKIrounTuonip 6anacty UB.

U B

U
Us(I)

Li;m

1A

Puc. 5 — BAX 6anacty PJI i cxemu namnu 3 6aactom

BonbT-amnepHa xapakTepuctuka 6angacTy, HallpUKIa] aKTUBHOTO OMOPY, BIAMOBIAHO 110
3akony Oma (U = IR) - 3pocraroua. Hanpyra nHa cxemi nopisHioe cymi Hampyr UG + Un. V
ninomy BAX cxemM B mouarkoBiil AutsHmi Oyne majarouoro, a MOTIM IEpeiiie B 3pOCTarody .
Skmo 1o cxemu npukiacty Hanmpyry mepexi Um, TO B IBOX ToYKax Ii€i XxapakrepucTHku 1 i 2
Hampyra Mepexi Ta CXeMH BHUSBIIATHCSA OJHAKOBHMH. Ha majarodiii 4acTHHI XapaKTepUCTUKA
CTPYM CaMOBLIBHO 3pocTae, 1 poboTta cxemu B Touli 1 HemoxkimBa. Criiika poboTa cXeMHU B
Touri 2. 3pOCTaHHS CTPyMYy B CX€Mi MOXJIWBO TUIBKH 31 30UnbIneHHsM Hanpyru Um. s
ra3oBOro po3psly Hampyra 3anamdoBaHHs U3z 3aBkAM BUIIE HAlpyru XuBjieHHS cxeMd Uwm.
Hamnpyra na 6amacti UG 3a3Buuait Ouibia, HbK Hanpyra Ha jgammi Ujr.

Criiika po60oTa ra3oBoro po3psay BUCOKOTO TUCKY MOKJIMBA IIPU BUCOKUX HANPYKEHHSIX
MoJIsl, SIKa BUKJIWKAE BHUCOKI IIBHUAKOCTI €JIEKTPOHIB. THCK B TOTOIll YaCTUHOK BHCOKHUX
MIBUJIKOCTEH B BIAMOBITHOCTI JI0 3aKOHY bepHYyIlIl - 3HIKEHHH Y OPIBHIHHI 3 HABKOJIMIITHBOIO
aTMocdeporo, sika CBOIM TUCKOM BHTICHSI€ IIBHJKICHI YacTKHM B LEHTP Jammnu. ['OBOpATH w10
pO3psiA «BiOIIHYpYBaBcs». BHUIPOMIHIOETHCS HE Bech OOCAT JaMIM, a TUIbKH 1i IIEHTpaibHa
YacTUHA Y3JI0BX JIiHII HAMKOPOTIIOI BificTaHi MK enekTpogamMu. CTaH pEYOBHUHHU B IIHYPI MU
Ha3MBAaEMO TUIa3MOIO. 31 30UIBIIEHHSAM THUCKY B arMocdepi po3psa IUIa3MH  TOYHHAE
BUNPOOOBYBATH TalbMyBaHHS 31 CTOPOHM HaBKOJMIIHBOTO cepenoBuila. B wmicui 3 mum
raJIbMyBaHHSIM 3pOCTa€ Omip po3psaHoro mpoMikky, BAX sikoro moumnae 3pocratu (puc. 3,
30Ha 4), a Hampyra Ha OanacTi 3MEHIIYEThCs 1 B NMEBHUX yMOBax Oamact Moxe OyTH 30BCiM
BIJICYTHIM (JIaMITH 3BEPX BUCOKOTO TUCKY).

6.2. BypoBa Ta npuHUMI Ail JiIHIHHUX JIOMiHECHEHTHUX JaMIl

JIrOMIHECIIEHTH1 JIaMIIU SIBJISIOTH COOOI0 PO3PsAIHI JKepena CBITJIa HU3bKOTO THUCKY, B
SAKUX YIbTpagiosieToBe BUIPOMIHIOBAHHS PTYTHOTO PO3PSIY MEPETBOPIOETHCS TIOMIHOGMOPOM Y
OLTBII TOBMOXBUJILOBE BUIPOMIHIOBAHHS.

Y mpoMHCIOBO PO3BHHEHHMX KpaiHaX Ha YacTKy OCBITIIOBaIbHHX ycTaHOBOK (OVY) 3
TiHIMHUME ToMiHecieHTHUMU Jamnam#u (JIJT) mpuxoautses 6inbiie 70 % BupoOieHo1 cBiTI0BOT
eHeprii.
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3a ocranHi 3-4 pPOKH, CBITOBa EJEKTPOJIAMIIOBA IMPOMHUCIOBICTH JOCSTIa 3HAYHOTO
mporpecy B 00JIacTi BAOCKOHAICHHS XapaKTepUCTHK JIiHiIHHUX JIJI 3aransHOT0 Mpu3HAYCHHS:

- rabaputai po3mipu JIJI 3MeHIIeH] 1O JAiaMeTpy i MO JOBXKHHI, SKi ONTUMI30BaH1
710 BUKOPUCTAHHS 31 CTAHJAPTHUMH MOHTXHUMHU MOJYJISIMUTIIBICHUX CTEIb;

- 3HaueHHs cBiTIOBOI Bigmadi y JIJI HoBoro mokominus Outeme HiK 100 1M / Bt npu
po6oTi B cxemax 3 EITPA;

- CepeIHii TepMiH cITy>kOu 30uTbImeHut 3 7 - 9 mo 12 - 15 Tuc. rox i OuibmIe;

- CmaJ CBITJIOBOTO TMOTOKY B KiHIII TEepMiHY ciyOm 3HIKEeHO 3 15-20 mo 5% Bin
MOYATKOBOTO 3HAYCHHS;

- Bwmict pryti B JUI 3menmeno B cepenqapomy Ha 80%.

Jlamnu BKJIFOYAIOTHCS 1 MPALIOIOTh TUIBKH 31 cHeriaibHO po3pobseHumu 11 Hux EITPA,
JAMIIA MalTh JBOXIITUPHKOBHUA 1OKOJNb TUy G-5 1 Bonomitore ycima mnepeBaramu JIJI
niaMeTpoM 26 MM Ha TPhOXKOMIIOHEHTHHUX JIOMIHO(Opax, MPU IbOMY MaIOTh BEJIUKY CBITIOBY
Bi1auy 1 cepeiHid TepMiH CIyXOU, SIKUH MPU TPUTOJUHHOMY IIMKJI1 BMUKAHHS CTaHOBUTH 16
TUC. ToA. 3MeHmeHHs aiamerpa koo HoBux JIJI Ha 40 % mae MOXIUBICTh OUTBII €(PEKTHBHO
BUKOPUCTOBYBATH iX 3 A3€pKaJIbHUMHU BiAOMBaYaMU 1 €KpaHYIOUMMHU pelITKaMH, 3MEHIIUTH
BHUCOTY MIJBICY CBITUJILHUKIB, 3HU3UTH BUTpaTa BCIX BUXIJIHUX MaTepiaiiB IpU BUTOTOBIEHHI SIK
caMMX JlaMIl, Tak 1 CBITWIbHUKIB. [Ipm 1pomy 3a0esneuyeTbcsi OUIBII palliOHAIbHE
BUKOPHCTaHHS CKJIQJICBKUX MPHUMIIICHb. 3MEHINYIOThCS BUTPATH Ha MaKyBaJbHI MaTepiaiu Ta
YTUJII3a11110 BIAMPAbOBAHUX JIaMII.

3menmieHHs goBxuHA HOBUX JIJI Ha 50 MM (y MOpiBHSIHHI 31 CTAaHIAPTHUMH PO3MipaMu
JamMn  JgiaMeTpoM 26 MM) JI03BOJIMJIO CTBOPUTH Ha iX 0a3i, KOHCTPYKLII BMOHTOBaHUX
CBITUJILHHUKIB, SIK1 ONITUMAJIBHO MIAXOATh IO CTAaHAAPTHUX CHCTEM MiABICHUX CTEIIb.

Ha puc. 6 mokazano 3arajibHa KOHCTPYKIlS JIFOMIHECIIEHTHUX JIAMIT 3arajJibHOTO

/
il

Puc. 6 — KoHcTpykiist TIOMIHECHEHTHOT JTaMITH 3arajlbHOTO MIPU3HAYEHHS B PO3Pi3i

IIPpHU3HAYCHHA.

JIroMiHECIIeHTHA JlaMIla 3arajbHOTO Mpu3HaveHHs (puc. 6) sBisie COOOI0 IIIHAPHUHY
Koj0y 1, repMEeTHYHO 3aKpUTy 3 BBApeHHUMH B ii TOpI CKISIHUMH HDKKamMu 2. Ha Hibkkax
3MOHTOBaHi BOJb(hpamMoBi Oicmipani 3, MOKPUTI MIAPOM OKCUAY (OKUCITIB JIY’)KHO - 3eMENbHUX
MeTaniB), 1o 3abe3neyye 100py eMicito enekTpoHiB. [lo KIHISX Jammna Mae KOpOTKi 1okoui 43
WTUPKAMH S5, IO CIOYXaTh JUIsl BKJIIOYEHHS ii B €lIeKTpUYHY Mepexy. [lo mrTupkiB mpumasHi
BHUBOJIU €NIEKTPO/IIB.

BHyTpimiHS mOBepXHS KOJIOM JaMImM MOKpUTa TOHKUM IIapoM JiroMiHo¢opa -
KPUCTAIIYHOI pEYOBHUHHU MEBHOTO XIMIYHOTO CKJIaay. 3 KoJOW BIICMOKTaHE MOBITPS 1 BBEIECHO
aproH 3 HeBelIMKOwo KulbkicTio pryTi (30-80 w™r). Ilpu3HaueHHs aproHy CKJIalaeTbcs B
3MEHIICHHI PO3MMUJICHHS MOKPUTTS €JIEKTPOJIB 1 MOJIETIEHHs 3allafOBaHHS PO3PALY, TaK SK
CYMIIIl IHEPTHOTO Ta3y 3 MapaMu PTYTi MpeJcTaBiisie€ coO00I0 OUIBII COPUATINBE CEPEIOBHILE IS
BUHUKHEHHS pO3psdy, HDK aproH abo mapu pTyTi, okpeMo B3sTi. [Ipu po3psaai 30ymKyroThes 1

68



BUIIPOMIHIOIOTh OJIHAK, JIUIIE aTOMU pPTyTi. [lepeTBOpeHHs eneKTpuyHOi eHeprii B BHUIMME
BUITPOMIHIOBaHHS MO>KHA PO3IUTMTH HA JIBA ETAIIH:

- MEPETBOPEHHSI €IEKTPUYHOI eHeprii B mpoIeci eNeKTPUYHOro po3psay B mapax
PTYTi B eHepriio ynbTpadioseToOBOro BUMIPOMIHIOBAHHS;

- NepeTBOPEHHs B mIapi moMinopopa YD BUNPOMIHIOBAHHS Y BUIUME.

Hesnauna yacTMHa BUAMMOTO BHUNPOMIHIOBaHHS (5-7 %) CTBOPIOETHCS B pe3yabTaTi
CaMOro EJIEKTPUYHOTO pO3psily B MDK €IEKTPOJHOMY TNPOMDKKY.  JIromiHOGOp, sSKHii
3aCTOCOBYETHCS B JIIOMIHECHEHTHHX JIaMIIaX, € MOPOIIKONOIIOHOI pedoBHHOW. B mpupoaHnx
YMOBaX TaKOI pedoBUHOIO € (ocdop. Po3mip 3epeH, TOBIIKMHA 1 CTPYKTypa IIapy BIUIMBAIOTH HA
CBIiTJIOBi BIACTMBOCTI Nammy. 3a3BHuail Ha 1 cM? MOBEpPXHI HAHOCHUThCS 2-3 MT JoMiHODOpA.
[llap mromiHOOpa Tpaioe Ha TPOCBIT: 30YMKYETHCS 3CEPEIMHU, a BUIPOMIHIOETHCS B
HaBKOJIMIIIHIN IPOCTIP JIaMITH.

Ha puc. 7 npuBeneHo criekTpaibHy LIUIbHICTh BUllpoMiHtoBaHHs JIJI:

1. y.0. 01, v.0.
1,0 7 1,0 5
0.8 0.8
0,6 0,6
0,4 0.4
0,2 0,2

0 0
LUV VO PP EE  peg
400 500 600 4, Hvm 400 500 600 4, HMm

Puc. 7 — Cnexrpu BunipominroBanss jamm: 1 — JIb; 2 — JIJIL]

JIYOMIHECIIEHTHI1 JJaMIT PO3PI3HSIOTH MO (OPMi, TOTY)KHOCTI 1 CIIEKTPATLHOMY CKJIAJI Y1

KOJIbOPOBOCTI BUIIPOMIHIOBaHHSI.
[MpuHtun mii JTIOMIHECHIEHTHOI JIAMIA PO3IJISIHEMO Ha TPHUKIAI CTAPTEPHOI CXEMH

BKIIFOUYCHHS, KA ITPEACTABJICHA HA PUC. 8.
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2

Puc. 8 — CraprepHa cxema BKIIOUSHHS JTFOMIHECIIEHTHOT JIAMITH

CraprepHa cxeMa BKIIOYCHHS JIIOMIHECIIGHTHOI JIaMIIH - CTaHJApTHA CXeMa, sKa
3a0e3mnevye IMITYJIbCHE 3aIlaTlOBaHHs JJaMIIH 1 cTa0LIi3aIliio B Hi JYTOBOTO PO3PSIIY.

Jlnst HamidHOTO 3amafOBaHHS JIFIOMIHECIIEHTHOI JIaMIHM 11 €JEKTPOAU TMOTEPEIHbO
HArpiBarOTh €JIEKTPHYHIM CTPYMOM JI0 Temmeparypu 6ims3pko 1000 KO, TIpu mpomy ioHi3yeThes
MDKEJIEKTPOJHUI TMPOMDKOK 3a paxyHOK TEPMOEIEKTPOHHOT eMicii OKCHIHOTO TOKPHUTTS
€JIeKTPOJIIB, a Hampyra 3anajloBaHHs 3HWXKYETbCs. IlimirpiB eIeKTpoAiB 1 3amajtoBaHHS
JYTrOBOTO PO3PSLY B JIaMIIi 31 CHIOIOTHCS 3a IOTIOMOTOI0 CTapTepa 1 APOCEIIs.

X_ %

onpoxg QoW
Sy
SR

@o@

LU

o o
Puc. 9 — Craprep: 1 — konba; 2 — 6imeTaneBuil e1ekTpo1;3 — KopIyc;
C — koHaeHcaTop

Craprep (puc. 9) mpezcrtaBisie co00K MIHIATIOPHY Ta30pO3PSAHY JIAMITY TIIFOYOTO

70



po3psay. OauH 3 eNeKTPOMdIB CTapTepa BUKOHAHWHN OiMETaJIeBUM i MPU HATPIBaHHI 3MIHIOE CBOE
MOJIOKEHHSI I0JI0 IHIIOTO HEPYXOMOT'O eJIEKTPOAa X A0 KOPOTKOTO 3aMHKAHHS 3 HUM.

VY cranpaptHid craprepHii cxemi, (puc. 9) momiHecueHTHa Jjamna EL BxiroueHa
MOCIIZIOBHO 3 IHAYKTHBHUM OamactoBuM omopoM LL, mo mpencrasise co0or apocens i3
3aJi3HUM cepAeyHuKoM. [lapanenbHO cxeMi MiAKIIOYeHHH KomreHcyrounid konuencatop Cl,
KU TpU3HAYEHUHN I MIBUINCHHS KoedillieHTa moTyHOoCTi ycranoBku 3 0,5-0,6 mo 0,92-
0,95. Omip R, BKITI04YeHUH napaieinbHO KOHJICHCATOPY, NPU3HAYCHUHN IS PO3PSAY EMHOCTIIICIIS
BIJIKJTIOYCHHS CXEMHU BiJl MEpPEeXi, TaK SK MPOBIIHICTH HEMPAIIOIY0] JTOMIHECIICHTHOI JaMITH
ONM3bKa 0 HyJIS.

Konpencarop C2 3HIKye pamionepemKkoad, M0 CTBOPIOIOTHCS IYTOBUM PO3PSIOM,
30UIbIIIYE TPUBATICTh IMITYJIBCY BUCOKOI Hallpyr, 110 BUHUKA€E B JPOCENI, 1 3MEHIIY€E ICKPIHHSA
KOHTAKTIB CTapTepa B MOMEHT iX pO3MUKaHHSI.

[licnst BKIIIOYEHHS CXEMM Hampyra Mepeki BHUSBISETbCS MPUKIAJCHOIO 10 JaMmu 1
craprepa. Bucoka Hampyra 3amanroBaHHs Jammu He n03Bojse i 3anamutuca (Us.o> Uwm). Y
el yac B cTapTepl BHUHHUKAE TIIIOYMN PO3PsA BHACTIIOK TOTO, IO HAampyra 3amajlrOBaHHS
MeHie Hanpyru mepexi U, ., < U). Tertora, o BUAUSIETHCS B TIIIFOYOMY PO3PSIi, JOCTATHBO
JUTS TT1ABUILIEHHS TeMIIepaTypyu OIMETaJlqHOro €JIeKTpoia. Y pe3ysbTaTi BIHIOYMHAE 3TUHATHUCS
B OlK HEPYXOMOTO €JIeKTPO/Ia.

[Ticnst 3aMMKaHHS KOHTAaKTIB CTapTepa YTBOPIOETHCS MOCHIZIOBHE KOJIO 3 Oicmipaieit
eIIeKTPOIiB JlaMmu i apocens. Ilo kKomy morede cTpym, IO TEPEBHINLYE HOMIHAIBHUN CTPyM
mamnu npubmmsHo B 1,5 pasu 1 crpusie mBUAKOMY po3irpiBy enekTponiB. [Ipouec posirpiBy
TpuBae 1-3 ¢, moku OiMeTaraeBUl eIEKTPO CTapTepa HE OXOJIOHE 1 HE pO3IMKHE KOJI0. 3a e Jac
€JEKTPOIM JIaMIId BCTHTAIOTh HArpIiTUCA 1 CTBOPUTH HEOOXITHY 10HI3aII0 PO3PSIHOTO
npoMiKKy. Hampukiili mporiecy po3irpiBy KOHTAaKTH CTapTepa pO3MHUKAIOTHCS.

[Ipu po3MukaHH1 KOJia CTPYM, 11O MPOTIKAE IO OOMOTII APOCEs, PI3KO 3MEHIIYETHCS 1 B
HpoMy BuHUKae EPC camoinaykiii, cymapue 3nadeHHss EPC 1 Hanpyru mMepexi JOCTaTHBO st
Mpo0OO00 PO3PSAHOTO MPOMDKKY B JIaMIll 1 BUHUKHEHHS JYrOBOro po3psmay. Jlamma modymHae
MpaIroBaTH (BCTAaHOBIIOETHCA HATIPYTra TOPIHHS, PiBHA MIPUOJIM3HO MOJOBUHI HAIPYTH MEPEXKi).

ITicnst 3anaIrOBaHHs JTaMITU €JIEKTPOJIM CTapTEPa 3aTUILAKTHCA PO3IMKHYTHMM 1 TIIIOUMI
PO3psia y HhOMY HE BUHUKAE, TOMY 110 Harnpyra Ur. ;. TOpiHHS JaMIH, NPUKIaJeHa 10 cTapTepa,

MeHa Hanpyru U,. #Horo szamamosanns. Jis HagifiHOi aBTOMaTH4HOi POOOTH cTaprepa
BUTPUMYETHCS TaKa YMOBA:

UH > Ui‘. cm. > Dr..‘ a

6.3. OCHOBHI XapaKTePUCTHUKH JIOMIHECHEHTHHUX JIaAMIT

Eneprernunuii KKJ[ cyuacHux mromiHectieHTHUX Jami Oinbine 20 %, CBITIOBUH - 10
12%. Y mnopiBHSHHI 3 JaMIaMH PO3’KaplOBaHHS BOHM OUIBII JOCKOHAJI JHKepena BUIUMOTO
BUITPOMIHIOBAHHS.

CrnexTp BUNPOMIHIOBAaHHS JIIOMIHECHEHTHMX JlaMIl B 3alle)KHOCTI Bl cKiIagy
moMiHo(dopa Moxe OyTH yIbTpadioIeTOBUM Ta BUJUMHM 3 PI3HUMHU KOJIPHUMHM BiATIHKAMU.

EdexTBHa Bifjaya JIOMIHECHEHTHUX JaMIl TaKOX 3aJI€XKUTh BiJ CKJIAIy JIFOMiHO(Opa.
VY OCBITIIIOBANIbHUX JIIOMIHECIIEHTHUX JIaMIT CBITJIOBa Bingaua focsrae 80 i / BT, a sickpaBicTb
B 200-300 pa3iB MeHIIIe ICKPaBOCTI JIaMII pO3>KapPIOBAHHS.

EnexktpoTexHiuHi MapaMeTpu JIOMIHECIIEHTHUX JIaMII PI3HOMAaHITHI, ajie y BCiX BHIaJKax
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TICHO TOB'A3aHi 3 X rabapuTHUMHU po3Mipamu. Haikpamum 4nHOM HapamMeTpH MOE€THYIOTHCS B
nammi notyxHictio 40 Bt 3 mpsimoto TpyOuacToro kosa6010 3aBoBxKKH 1,2 M 1 giameTpom 40 MM.

Cepen nmamm 3 OJHAKOBHM CIEKTPaJbHUM CKJIQJIOM BHIIPOMIHIOBAaHHS HaiOLIbIIA
edexkTuBHA Bigmaya y jamn moTyxHICTIO 40 Br. IIpoMHUCIIOBICTh BHITYCKa€ JIFOMIHECIIEHTHI
JaMIu noTyxHicTio Bix 3 1o 200 Br. HaiimacoBimny cepito mpeAcTaBiIsIOTh JIAMITH MOTY>KHICTIO
15-80 Br.

ExcrimyaTarfiiiHi TOKa3HHWKH JIFOMIHECIIGHTHUX JIaMIl Oe3MepepBHO  IMOJIMITYIOTHCS.
CepenHss TpUBANICTh TOPIHHS  OCBITJIIOBAJIbHUX  JIFOMIHECIICHTHUX JIaMIT  3arajibHOTO
npu3HadeHns ckinagae 12000-15000 ron. Y mpomeci ekcruryaTarii CroCTepiraeThCsi 3HAYHHIMA
Craj MOTOKY BUIPOMIHIOBAHHS: /0 KIHISI TEPMiHY CiIyxOu BiH ckimagae 60% HOMIHAIBHOTO.
Haii0inpmr 1HTEHCHMBHO TIOTIK 3HIDKYETHCS B TOYATKOBHUW TMEpIOJ eKCIUTyaTallii, TOMYy 3a
HOMIHAJILHUH TpuiimMaroTh Horo 3HadenHs micas 100 roa. poboTumaMmy.

TepMiH ciyxOM JIOMIHECHIEHTHOI JIaMNM 3aJIe)KUTh TaKOX Bl PEXKUMY pPOOOTH
enekTpoaiB. [TigBUIICHHIA 3HOC OKCHUHOTO TIOKPHUTTS B HECIIPUATIIMBUX PSKUMaX POOOTH MOXKE
MPU3BECTH J0 BIIMOBH 3aMaTFOBAHHS JIAMITH JI0 3aKIHUEHHS TEPMIHY CITyXKOH.

PoGora nmroMiHECHEHTHOI JIaMIKM BiA Mepexki 3MIHHOTO cTpymy uactoToro 50 I'ng
CYIIPOBOJUKYEThCS IMYJIbCALIEK0 IMOTOKY BHMIIpOMiHIoBaHHsa. VY Jamn Tumy JIb BrmactmBOCTI
moMiHoQopa Taki, mo Kn.p. = 22-23 %, y namn 3 nonimmenoro nepenadero xomsopy JIJLL,
JITBII, JIEL] xoedirieHT mynbcarlii BUTPOMIHIOBAaHHS 3HAYHO Outbie — 45-75%.

VY NOpiBHSAHHI 3 JamMIaMH pOPKAPIOBAHHS OCHOBHI MapaMeTpH JIIOMIHECHEHTHUX JamIl
MEHIIIe 3aJie)KaTh Bl BIAXWIEHb HAIPYTH Mepexi KUBJIEHHS (X XapakTep MPakTUYHO JIHINHUM,
MpUYOMY 3MiHA Hanpyru Ha 1% BiANOBiga€ 3MiHI CBITJIOBOTO MOTOKY Ha 1%, MOTY>KHOCTI - Ha 2,
TepMiHy CiTy:k0u - Ha 3-4 %).

CryniHb BIJIMBY 3MIH Hallpyrd Ha IMapamMeTpu JIOMIHECHEHTHOI JJaMIU BU3HAYAETHCS
CXeMOI 11 BKJIIOYEHHS 1 BHJIOM OamacTHOTO omopy. Hampukiaa, B crapTepHiii cxemi sK
MIJIBUIIECHHS, TaK 1 3HIWKEHHS HANpyrH B PIBHIA Mipl HEraTUBHO IO3HAYAIOTHCS Ha POOOTI
€JICKTPO/IIB 1, BIATIOBITHO, Ha TEPMIHICITYKOH JIAMITH.

CeiTyIOBa Bijjaya JIFOMIHECIIEHTHHUX JIAaMIT MaJIO 3aJICKHUTh BiJ 3MIH HAmpyrd Mepexi i
MO>K€ HE3HAUHO MiJBUIIYBATUCS IPU HOTO 3HMKEHHI.

BinxunenHs Hanpyru Mepexki HETaTHBHO MO3HAYAIOTHCS HA HAAIMHOCTI POOOTH JIaMITH.
3HmxkeHHs Hanpyru Outbin HDK HAa 10% mpu3BOAUTHE 70 BIAMOBH Yy 3allajiiOBaHHI, a 3HMKCHHS
ourein Hix Ha 20% - o 3araca”Hi ajardoi JIaMIIH.

Ha poOoTy mnroMiHECHEHTHHX JaMmIm iCTOTHO BIUIMBAIOTh 1 YMHHHUKH HABKOJIHMIIHBOTO
cepenosuina. Bigxunenns temmeparypu mnositp’s Big 20-25 °C y 6ik sK MiIABHUILIEHHS, TaK 1
3HIDKEHHS! MPUBOJUTH JI0 3MEHIIEHHS MOTOKY BHIPOMIHIOBAaHHS 1 e(peKTUBHOI Bijjadi JamIiu.
3HayHl BIOXWUJICHHS TEMIEpPAaTypu TMOBITPS BiJA BKa3aHOi paHillle MOTIPUIYIOTH YMOBHU
3amamoBaHHA Jamnu. [Ipw Manux MO3UTHBHUX 3HAYEHHAX TEMIIepaTypH IOBITps Hampyra
3amamoBaHHA migBuinyeTbess Ha 20-25%, mnpu  HeraTtuBHIA TemmepaTypi HMOBIpHICTB
3amaaioBaHHS JIFOMIHECHEHTHOI JaMmu Onn3bka 10 Hyias. 30UIbIIEHHS BIAHOCHOI BOJIOTOCTI
noBiTpst moHaa 50% cynpoBODKY€ETHCS MIBUILIEHHSM HalpyTy 3anaiioBaHHs JaMIIH.

6.4. Ilyckopery.10104i anapaTtu AJis JJIOMiHECHEHTHUX JIaMIl, CXeMHU IX BMUKAHHA

[Tyckoperymnrorounii amapat (ITPA) - e mpucTpiif, 32 TOMOMOTOIO SKOTO pO3psAHA amIa
OTpUMY€E JKUBJIECHHS Bin enexkTpuyHoi wmepexi. [IPA 3a0e3nedye HeoOXimHUI pexuM
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3aMajioBaHHsA, pO3irpiBy €JIeKTPOAiB, a MICIs 3alafOBaHHS JYrOBOTO poO3psay poOOTy JaMIiu B
HOMIHAJILHOMY PEKUMI.

OcuoBHi ¢ynknii IIPA: crabirizamiss poOOYMX XapaKTEPUCTUK JIaMOHM  Iicis  ii
3amantoBaHHs 1 3a0e3MeueHHs] CTIMKOCTI poOOTH JaMIlM MPH BIAXWICHHSX HANPYrd MEpexi.
JlesKki THIM ITyCKOPETYIIOBAIbHUX amapariB 3a0e3meuyroTh e AeKiTbka (QYyHKIIH: migirpis
€JIEKTPOJIIB, MiABUILEHHS HAPYTH JJIS 3aNIaJIFOBAHHS JIAMIIH Ta iH.

Jlnist JTFOMIHECHIEHTHHX JIaMII BUKOPUCTOBYIOTh IIPA TphOX OCHOBHUXTHIIIB:

-[TPA iMITynbCHOTO 3amalilOBaHHS NOJAIOTh IMITYJIbC HANPYTW Ha JaMILy,

-[IPA mBuAKOTO 3amajioBaHHS IMOJAIOTh HA JIAMITy HAmpyra He IMIyabCcHOI (GopMmu 3
MOTIEpPETHIM MiIrpiBOM €JIEeKTPO/IiB;

-IIPA mMuTTEBOrO 3amajitoBaHHs MOJAIOTh HANPYTy HE IMIYJIbCHOI (pOpMH Ha XOJIOAHI
€JIEKTPO/IN JIAMIIH.

HaiimMeHin HafliHUM €1€MEHTOM CTapTEPHUX CXEM BKJIFOUEHHS JIFOMIHECHEHTHHUX JIaMII €
cTaprep 3 WOTO MMM TEPMIHOM CIYKOM, SKUW 3ajexarh Bl YHCIAa BKJIIOYEHb, 1
HECTaOUIBHICTIO €JeKTpUYHUX napaMerpiB. L{i Hegomiku crapTepa NpU3BOJATH 10 CKOPOUYEHHS
TEPMIHY CIIY’)KOU JlaMII, a 4acTo JI0 MepErpiBy 1 BUXOLY 3 Jaay Bchoro [1PA.

XapakTepHi OCOOJIMBOCTI  BOJBT-AMIIEPHUX  XapaKTEPUCTUK HAMIBIPOBITHUKOBUX
€JIEMEHTIB JI03BOJISIIOTh BUKOPHCTOBYBATH iX 3aMICTh CTapTepiB TIIIIOUOTO po3psay. Bimomi
CXEMHU 3 3aCTOCYBAHHSM IO3UCTOPIB, MEPEMHUKAIOUUX J10/11B-JTUHUCTOPIB 1 TPUHHUCTOPIB.
[Mpuknamom IIPA imMnynscHOro 3amaiitoBaHHS 3 BHUKOPUCTAaHHSM JIMHUCTOPIB € cXema
BrrodeHHs JIJI 3 HamiBIPOBIAHMKOBUM CTapTEPOM, siKa TipuBeaeHa puc. 10.

[Ipouec 3amanmioBaHHsS JamMOou BUAHO Ha ocuuiorpamax (puc. 10 (0). IIpu meBHOMY
MHUTTEBOMY 3HAYE€HHI HANpPyrd MO3MTHBHOI HANiBXBMJII CHHYCOimanbHOi Hanpyru mepexi U,
TUHUCTOP VS BIIKPUBAETHCS, IO EJIEKTPOJIaM JIaMIK Te€4Ye CTPYM MOMEPEAHBOr0 MiMIrpiBY i,

Hampyra Ha JIaMIl i 9ac mifirpiBy 3alMIaeThcs PiBHOIO MAXiHHIO HAIPYTH HA BiIKPUTOMY
JTUHUCTOPI.

Ll U

%
a) 0)

Puc. 10 — a) Cxema BxutouenHs JUJI 3 HaniBnpoBiHUKOBUM cTapTepoM;0) Ocuuiorpamu
MUTTEBUX 3HAUEHB HAMPYTH 1 CTPYMY MPH 3alajliOBaHHI TIOMIHECIEHTHOI JaMIIH 32 JOTIOMOTO0
muHucTopa. VS - muauctop; VD — miox; LL — npocens; EL — moMineciieHTHa Tammna

Y MOMEHT NpHUIMHEHHS CTpyMy MiAirpiBy (inm = 0) 0 JaMIM npuknagaeThes Hampyra
HEraTUBHOI HAMIBXBWJII. SIKIIO €NeKTPOJM JaMMy TOCHTh HArpulHcs 1 Hampyra 3amajioBaHHs
JaMIU cTaja MEHIIEe aMIUITYAHOTO, TO JiaMIla 3alallfoe€ThCs. SIKIO HarpiB HEAOCTaTHINA, TO
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MIPOIIEC MOBTOPIOETHCS 3 YACTOTOIO MEpEXi 10 MOMEHTY CTBOPEHHS 3a0BUTBHHUX YMOB JUIS
3analoOBaHHS.
[puxnagom ITPA rapstaoro, 3 HOCTIHHUM HiAIrPiBOM 1 XOJOAHOTO 3aMAJIFOBAHHS € CXEMHU

AKi npuBeneHa puc. 11.
LI LI

O Y Y Y\ O Y Y Y

I Il

s
o o _I_{

a) 0)

Puc. 11 — a) bescraprepna cxema BritoueHHs JIJI 3 po3kaproBaibHIM
TpaHchopMaTOpoM rapsiuoro 3amantoBanus: EL — mominecnienTHa namna; LL — apocens;
TV - po3zxaproBansHU# Tpancpopmartop; 0) PesonancHa 6e3cTapTepHa cxema BKIFOUEHHS

JUJT 3 po3kaproBaibHEM TPaHC(HOPMAaTOPOM XOTI0AHOr0 3ananoBanns: C — KonaeHcaTop; wl
— IiepBUHHA 00MOTKa TpaHcdopmaropa; W2 — BTOpuHHA 0OMOTKa TpaHchopmaTopa

bescraprepna cxema rapsigoro 3anamroBanHs JIJI 3 mMOCTIHHUM TIAIrpIBOM €IEKTPO/IIB
BKJIIOYaE B cebe Jpocenb 1 po3kaproBalbHHN TpaHchopmarop. (puc 11, a) HamiiiHICTH
sanamoBanHs JIJI 3a0e3meuyeTbesi monepeaHiM MmiairpiBOM €JIeKTPOIIB, SIKUW 3HWKYE HAIPYTy
3amaJIFOBaHHS [0 3HAYEHHS HAPYTrd MEPEXi, 1 HASBHICTIO MPOBIAHMUKOBOI IMOJIOCH a00 MOKPUTTS
Ha koJ101. Hemommikom G6e3craprepHoi [IPA rapsaoro 3amamtoBaHHs € OUTBIIIT BUTPATH MaTepiajiB
Ha BUTOTOBJICHHS, OUTHIIIT BTPATH MOTYKHOCTI. J[0 TOTO X MIC/Is 3anafOBaHHsI JTIOMIHECIIEHTHOT
JAaMITA TI0O HUTIl PO3KAPEHHS €JIEKTPO/IIB MOCTIHHO MPOTIKAE CTPYM IMIJIrpiBy, IO 3MEHIIYE
TEPMIH CIIYXOM JIaMIT 3a PaxXyHOK PO3MHIIOBAHHS €JEKTPOIIB JIAMITH, HAa TEPBUHHIA OOMOTIII
PO3XKapIOBAIILHOTO TpaHCchopMaTopa i 4ac poOOTH JlaMIK 30epira€ThCsl MPUOIM3HO MOJOBHUHA
HAIPYTH, 0 TOJAETHCS Ha CXEMY.

[Tyckoperymrorodi amapaTd XOJOJHOTO (MHUTTEBOTO) 3allaJIIOBaHHS TIPU  XOJIOJHUX
enekTpoaax jgamnu (puc. 11, 6) MICTATh IHAYKTUBHI Ta €MHICHI €JIE€MEHTH, II0 YTBOPIOIOThH Y
PEXHUMI XOJIOCTOTO XOJIy MOCHITOBHUN PE30HAHCHUI KOHTYp. 3a paxyHOK PE30HAHCY HAMPYT Y
TAKOMY KOHTYpi 3a0€3Meuy€eThCcsl HalliIHHE 3alallOBaHHs JIFOMIHECIIGHTHOT JIAMITH, TTIKITIOYEeHOT
napajieabHO OJTHOMY 3 IIUX €JIEMEHTIB.

[Ipu nmonavi HaNPyru Ha CXeMy HaIlpyra Ha KOHJCHCATOPI MEePEeBEpPIIy€E HAIPYTY MEPeKi
B 2-2,5 pa3u. Tpoxu 3MeHIIeHa Hampyra po3KaproBalbHOTO TpaHchopmaTopa OyAe MmojaaHa Ha
namny. Ilpu po3irpiBi enexTpoIiB BiJ po3KaplOBAILHOTO TpaHcopmaropa Iii€i Hampyru
JOCTaTHRO Ui 3aropsiHHsaaMnu. [Ticns 3aropsiHHS JTaMIu KOJIO €MHICTh — MEePBUHHA 0OMOTKA
TpaHcopMaTopa IYHTYETHCS OMOPOM JIaMIIH, BUBOSYM KOHTYD 13 pE30HAHCY.

Henoniku [TPA MuUTTEBOrO 3amanioBaHHS 3aKJIIOUAIOTHCS B 3HAYHIM BTPATi MOTY>KHOCTI
(1o 40 % noTyXHOCTI JaMIH) 1 B UIBUAKOMY PO3MUIIOBaHHI OKCUTHOTO TIOKPUTTS €JIEKTPO/IIB.

IInTanHs 18 camMonepeBipKku
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1. Ha3BiTp OCHOBHI mepeBaru 1 HEAONIKM JIOMIHECUEHTHHX JIaMII TIepel JIaMIlaMH
PO3KAPIOBAHHS.

2. [oscHiTh cyTh BOJIb(pPaMO-HOAHOTO LUKITY B TAJOT€HHUX JIAMITaX.

3. ChopmymroiiTe yMOBHU cTabLTI3aIli JYTOBOTO PO3PsAY B ra3ax i mapax MeTaiB.

4. SIky craTHYHY BOJIbT-aMIIEPHY XapaKTEPUCTHKY MAa€ JYrOBUM po3psii y Jammax?

5. Slki QyHKIIT BUKOHYE ApPOCENb y CTAPTEPHUX CXEMaX BMHUKAHHS JTFOMIHECIICHTHUX
namn?

6. Yomy Hampyra TOpiHHS Ha JIOMIHECIICHTHIM JamImi piBHAa HAOIMKCHO TIOJOBHHI
HaIpyrd Mepexi?

3aB1aHHs HA CAMOCTiliHe ONMPAIIOBAHHS TA MiATOTOBKY
1. CamoOCTIifHO BIJHOBUTH Marepiaji 3 onucy Oyn0BH, MPUHIUIY All JIOMIHECIIEHTHHX
JIaMII Ta OCHOBHI XapaKTEPUCTUKH.
2. CaMOCTIITHO omnpalloBaTH J0JJaTKOBUIM MaTepian Ha TeMy: Enexrtpuunuil po3psay
razax 1 mapax metaniB. Ctabutizaiiisi yroBoro po3psiay B rasax i napax MeraiiB. Bruus Buay
0aslacTHOTO OMOPY Ha pOOOTY ra30pO3PSATHOT JIAMITH.

TEMA Ne7. TA30PO3PSJIHI, CBITJIOIIO/IHI JIAMIIU, IX OCHOBHI
XAPAKTEPUCTHUKH

Merta: o3HalloMuT 3100yBadiB BUIIOI OCBITH 3 OYyZ0BOIO, BUJIaMU Ta XapaKTEPUCTUKAMHU
ra30pO3PSIHUX Ta CBITJIOMNIOAHUX JIAMII.

Tema mnpucBsiueHa BHWBUYCHHIO OYyIOBH, NMPHHIMUITY il Ta OCHOBHUX XapaKTEPHUCTUK
Cy4aCHUX JDKEpEN CBITIa — Ta30PO3PSIHUX 1 CBITJIOMIOMHUX JIaMIl. PO3rIsgaroThCs THIN
razopo3psiiaux Jiamn Bucokoro Tucky (JAPJI, API, JIHaT, JKcT), ixHi KOHCTpYKTHBHI
0COOJIMBOCTI, €NIEKTPUYHI CXEMH MIAKITIOUEHHS, TIepeBaru Ta HEAOJIKM B MOPIBHAHHI 3 IHITUMHA
BUJAMH JDKepen ocBiTieHHs. OKpeMmy yBary NpHUIUICHO METalOTrajJOreHHUM, HATpiEBUM Ta
KCEHOHOBHUM JIaMIIaM, iXHbOMY CIEKTPY BHUIIPOMIHIOBaHHS Ta Taly3sM 3aCTOCYBaHHS. TakKox
PO3IIISIHYTO CBITJIONIONHI JDKEpena CBiTia SIK eHeproe()eKTUBHY aIbTEPHATUBY Ta30PO3PSTHIM
JamIiaM, iX XapakTEpUCTHKH, IPUHIUAI POOOTH Ta MEpEeBaru y Cy4aCHHX CHCTEMaX OCBITICHHS.
OTpumaHi 3HaHHS JIO3BOJIAIOTH 3700yBayaM PO3YMITH MPHUHIUIIKM POOOTH PIZHUX THIIIB JIaMIl,
OOTpyHTOBaHO BHOMpATH JPKepera CBITJIA JUIsl PI3HUX YMOB EKCIUTyaTarlii Ta 3a0e3redyBaTH
€HEeProe(PeKTUBHICTh OCBITIIOBAIBHUX CHCTEM.

Keywords: gas-discharge lamp, LED, light output, DRL, DNaT, DRI, lighting.

Ilnan nexuii
1. 'a30po3psiHi TaMIIi BUCOKOTO THCKY;
2. I'azopo3psaHi pxepena yabTpadioaeToBOro BUIPOMIHIOBAHHS,
3. CBITJIOA10/1H1 JIaMITH, X OCHOBHI XapaKTEPUCTUKH.

Xia mpoBeieHH JEeKIIIHOr0 3aHATTHA
I. Opranizauis rpynu;
II. MoTHBalIisg HaBYAIBHOT isTTBHOCTI. OrOJIOIIEHHS TEMH M METH;
[II. BuknagenHsi Ta 0OrOBOpPEHHsI HOBOTO MatTepiany.
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IV. Oronomienns 3aBaaHHs Ha CAMOCTIHHE ONPAIIOBAHHS Ta MirOTOBKY.
7.1 I'a30po3psiAHi JIaMII BUCOKOTO THCKY

OCHOBHUMH HENOJIIKAMH JIOMIHECUEHTHUX PTYTHHUX JIAMIT HU3BKOTO THUCKY € BIJHOCHO
MaJia TIOTYXHICTh, BEJIHKI rabapuTHI pO3MIPH 1 3aJIEKHICTh IX XapaKTEPUCTUK Bil TeMIIEpaTypH
HABKOJIMIIIHBOTO cepepoBuIa. JyroBuit po3psia B mapax pryri npu Tucky jao 0,3 MIla no3Bossie
CTBOPHTH JDKEpella CBITIIa 3 BHCOKOIO CBITJIOBOIO BiIJayero i 3HAYHHUM TEPMIHOM pPOOOTH.
HowminanmbHa MOTY)KHICTh TaKMX JDKEPEN MOXe OyTH B JEKUIBKOX JECATKIB BT 10 oauHUI
KitoBar. /o ra3opo3psaHHX JIaMI BHCOKOTO THCKY, SIKI BUKOPHUCTOBYIOTHCS B SIKOCTI JDKEpE
BHIMMOTO BUIIPOMIHIOBAHHS, HE0OXinHO BigHecTu nammnu tumis [APJI, JIPI, JIHaT, IKcT.

Pryrni jgamnm Bucokoro tucky (APJI). Jlammu tunmy JPJI — nyroBa pryrHa
JIOMIHECIIEHTHA JJaMIIM BUCOKOI'O THUCKY NpUHHATA y BITYM3HSHIA cBiTinotexHiui sk PJIBJI, 3
BUIIPABJICHOIO KOJBOPOBICTIO - IIMPOKO TOIIMPEH1 ISl OCBITJICHHS BUPOOHUYUX TEPUTOPIH,
OyIiBeNbHUX  MalJlaH4YMKIB, TPOI3HOI YaCTMUHM JOpIl, a TaKOX IMPOMHCIOBUX 1
CUIbCHKOTOCTIOJAPCHKHUX 00’ €KTIB , 1110 HE BUMAararoTh BUCOKOI SIKOCTI Iepeiadl KOJIbopy.

JUis  y3ro/pKeHHs eNEeKTPUYHMX TapaMeTpiB JamMOu 1 JpKepesa eleKTPOKUBICHHS
NpakTUYHO Bci Buam PJI, 1m0 MaroTh magarody 30BHIIIHIO BOJBT-aMIEPHY XapaKTEPHUCTHKY,
MOTPEeOYIOTh BUKOPHUCTAHHS ITYCKOPETYTIOIYOr0 anapary, B SIKOCTI SIKOTO B OUTBIIIOCTI BUTIAKIB
BUKOPHUCTOBYETHCS IPOCEIb, BKIIOUEHUH TOCTIIOBHO 3 JIAMIIOIO.

Yortuproxenexkrpoana gamma JPJI (puc. 1) ckiamaeTbes i3 30BHIMHBOT CKIITHOT KOJIOM 1,
sKa 3allOBHEHA BYIVIEKUCIMM Tra3oM Ui crabimi3ainii BiacTUBOCTEH sromiHOGOpYy 1 siKa
3abe3nedyeHa pi3b00BUM IOKoJieM 2. Ha HDKII JamMmu 3MOHTOBaHAa Ha TEOMETPUYHIM OCi
30BHIIIHBOI KOJOM KBapiioBa BHYTpIIIHSA Koyiba (po3psigHa TpybOka, PT) 3, ska HamoBHEHa
aproHomM 3 100aBKOIO PTyTi. YOTHPHOXETEKTPOAHI JIaMIIM MAarOTh OCHOBHI elekTpoau 4 i
pOo3TalioBaHi TOPsA 3 HUMH JOTIOMDKHI (3amanmrorodi) enexktpoau 5. KokeH 3amanmrorodmit
€JIEKTPO]T 3'€THAHMM 3 TIepeOyBarOYMM B MPOTHIIC)KHOMY KiHITI PT 0oCHOBHUM enekTpoaoM depe3
CTpyMO-0OMexytoui oropu 6. JIomoMiKHI €JIeKTPOAM MOJETIIYIOTh 3alaJlfOBaHHS JIAMITH 1
poOIIATH T pOOOTY B Mepio1 MyCKy OUIBII CTa0LTBHOTO.
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Puc. 1. — Jlamna Bucokoro tucky JPJI

[TpuHumn Aii 1aMIM 3aKJII0YA€THCS B HACTYITHOMY: BHYTPIIIHS KOJI0a pO3psAAHOT TPyOKH
(PT) nmamnu BHTOTOBISETBCA 3 TYTOIUIABKOTO 1 XIMIYHO CTIMKOrO MpPO30pOro marepiany
(kBap10BOTO CKJIa ab0 creliallbHOi KepaMiKkH) 1 HalIOBHIOETHCS CTPOTO JI030BAHUMH IMOPILIIMU
iHepTHUX ra3iB. KpiM Toro y BHYTpILIHIO KOJOY BBOAMTHCS METaleBa PTYTh, SKa B XOJOIHIN
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JIAMITi Ma€ BUIJISLT KOMIIAKTHOI KyJIbKH a00 OcCimae y BUIJISI HANBOTY Ha CTIHKAX KoJiou 1 (a6o)
enekrpoaax. CeitiioBuM Tiiom PJIBJI € CTOBII yroBOTO €1EKTPUYHOTO PO3PSY.

[Ipomec 3amaitoBaHHS JaMIld, OCHAIICHOI 3aMajlOBAIbHUMHU E€JIEKTPOJAMH, BUIIIIAE
HacTynmHuM uyuHOM. [Ipu mopayi Ha JaMIly HANpyrH JKUBJICHHS MDK OJM3bKO pO3TAIIOBAHUMHU
OCHOBHHMM 1 3allaJIIOBAJIbHUM €JIEKTPOJaMH BUHHKA€E TIIIOYMHA DPO3PsA, YOMY CHpHUSE Maia
BIJICTAaHh MDK HUMH, 5K ICTOTHO MEHIIIA BIICTaHI MK OCHOBHHMH €JICKTPOJIaMH, OTXKE, HIKYE 1
Hampyra mpo0or IOTO MPOMDKKY. BUHMKHEHHS B MOpoHHHI PT JOCHTH BEIHMKOI KUTBKOCTI
HOCIiB 3apsAny (BUTPHHX €JEKTPOHIB 1 MO3WTHBHHUX 10HIB) CHpHUS€ MPOOOI0 TPOMDKKY MK
OCHOBHMMH €JIEKTPOJIAaMH 1 3alajioBaHHIO MDK HUMH TIIIOYOTO PO3PSAY, SKHH MPAKTHIHO
MUTTEBO TIEPEXOIUTH B TYyTOBUH.

Crabuizanist eNeKTpUYHUX Ta CBITJIOBUX MapaMeTpiB jamnu Hactae yepe3 10-15 xB
micisl BKIIOYeHHs. [IpoTsarom mporo yacy CTpyMm JaMOH ICTOTHO MEpEeBEpIlye HOMIHAJIBHUU 1
O0OMEXYETBCSI JIMIIE OMOPOM ITYCKOPETYIIOI0YOTro amapary. TpHBaliCTh ITyCKOBOTO PEXKUMY
CHJIBHO 3aJISKUTh BiJl TEMIIEPATypH HABKOJIMIIHBOTO CEPEIOBHINA - YUM XOJIOHIIIE, THM JOBIIIE
OyJie po3naarOBaTHC JIaMIIa.

Enextpuunuil po3psan y BHYTpIIHIM K001 PTYTHOI QyroBOi JIaMIIM CTBOPIOE BHUIUME
BHUIPOMIHIOBaHHS OJaKUTHOTO 200 (hi0J1eTOBOTO (2 HE OLTIOTO K MPUHHATO BBAXKATH) KOJIBOPY, a
TaKOX MOTYXHE ynbTpadiosieToBe BUIIPOMiHIOBaHHSA. OCTaHHE 30yKy€e CBITIHHSA JIOMiHODOpa,
HAHECEHOT0 Ha BHYTPINIHIMA CTIHLI 30BHINIHBOI KOJOW JsiamMnu. YepBoHyBaTe CBITIHHSA
moMiHOGOpa, 3MIINIYIOYUCH 3 OUI0-3€JIEHYBATUM BHUIPOMIHIOBAHHSM BHYTPILIIHBOI KOJIOH, NIae
SICKpaBe CBITJIO, OJIM3bKe 0 OLI0TO.

3MiHA HaNpyrd Mepexi >KUBJIEHHS B OUIbIY UM MEHIIY CTOPOHY BHUKIIMKA€E BIAMOBITHY
3MIHY CBITJIOBOrO TOTOKYy. Biaxunenns Hanpyru sxkuBieHHs Ha 10-15 % pmomyctumo
CYIPOBOJIKYETHCSI 3MIHOIO CBITJIIOBOrO MOTOKY jamnu Ha 25-30 %. Ilpu 3MeHIIeHHI Hanmpyru
KUBJIEHHS MeHIe 80 % HOMIHAIBHOTO JIaMIIa MOKE HE 3allaIuTUCS, a MPALloroya - 3racHe.

[Ipu ropiHHi jJamma CHJIBHO HarpiBaeThcs. lle BuMarae BHKOPHUCTAaHHS B CBITJIOBHX
npwiagax 3 JYrOBUMU PTYTHHMH JIaMIIaMH TEPMOCTIHKHUX TMPOBOJIB, MpEA'SIBIsLe€ Cepio3Hi
BUMOTH JI0 SKOCTI KOHTAaKTiB NMarpoHiB. OCKUIBKM THCK Yy BHYTPINIHIA KOOI raps4oi Jiammu
ICTOTHO 3pocTae, 30UIBIIYETHCS 1 Hampyra ii mpoOor. BenwuwHa Hanmpyru Mepeki KUBJICHHS
BUSIBJISIETECS. HEJOCTATHBOIO [UISl 3alallioBaHHs raps4yoi jgamnu. Tomy mnepel MOBTOPHHUM
3alagloBaHHAM JiaMIla IMOBUHHA OXOJIOHYTH. lleil edekT € iCTOTHHUM HEJONIKOM JIYyTOBUX
PTYTHUX JlaMO BHUCOKOTO THUCKY, OCKUIBKM HaBiThb JyK€ KOpPOTKOYAaCHUN mepepuB
€JIEKTPOKHUBIICHHS TaCUTh 1X, a JUI MOBTOPHOTO 3alalfoBaHHs NOTpiOHA TpuBaja naysa. ¥ cxemi
BKJIFOUEHHSI TakuxX Jamm (puc. 2) MOCHIJOBHO 3 JIAMIIOK BKIJIIOYAETHCS OJHO-a00 JBOX
oOMoTyBanbHUI npocenb. Tak sk mpu IHAYKTUBHOMY OanacTi koedimieHT moTyxHocTi [IPA
ckianae 0,45-0,6, To g Horo miIBUINEHHS JO HEOOXIAHOTO 3HAYECHHS MPU IHAMBIAYAIbHIH
KOMITIEHcalii B cxeMy BBOAHWThbCS KoHAeHcatop Cl. €MHICTP KOHAEHCATOpa BH3HAYAETHCS
MOTY)XHICTIO JITAMITH.

U

[y
Puc.2 — IlpuHuumnosa cxema BKIOUEHHS YOTUPUENIEKTPOAHUX Jamntuiy [IPJI:
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LL — npocens; C — konaencarop; EL — namma

[MepeBaru namn JIPJI mo BiIHONICHHIO IO JIFOMIHECIEHTHHX JIAMIT HU3BKOTO THCKY B
HACTYITHI:

- nammnu JIPJI mOpiBHAHO 3 MJIMMHU PO3MIpaMu JTO3BOJIAIOTH OTPUMATH Bifl OJTHOTO
JpKepera HabaraTo OUThIINI CBITIIOBHI NOTIK HiX Big JIJI;

- NOCTUIBKA BHYTPIIIHS KOJ0a 3HAXOOUTHCA Yy 3OBHIIHIA KOOI, yMOBH
30BHIITHBOTO CEPEAOBHIA HE BIUIMBAIOTh HA CBITJIOTEXHIUHI XapaKTEPUCTUKH Jammd. Jlamma
TIPAIioe B HOMIHAILHOMY PEXMMi HPU TEMIIEPATypi HABKOIUIIHBOTO cepenosuma Bix — 40°C 1o
+80°C.

Hemomiku namn JIPJI 1o BiAHOIIEHHIO 1O JIOMIHECIIEHTHUX JIAaMI HHU3BKOTO THCKY €
HACTYIHI:

- ceitmoBa Bimmadya Jjamnu JPJI menma wupbk y JIJI 1 ckimamae BoHa B
cepenubomy 40-50 nm-Brl;

- TeMIiepaTypa 30BHIHBOI Konbu ckmagac B cepeausomy 200°C i mpumnonananmi
Karesb J0ITy Ha Hel BOHA MOXKE TPICHYTH;

- nammu JIPJI moctymaroTees 1o konpoponepenadi JUI;

- ceitnoBuii KKJI mammn JIPJI cknamae qo 10%.

JyroBi Mmertajoranoresdi Jammu Bucokoro Tucky (MIJI). IlepcnexktuBu ix
BUKODUCTAHHS  BH3HAUYAIOTHCS  BHUKIIOYHO  NIMPOKAMH  MOXJIMBOCTSIMH  BapilOBaHHS
CHEKTPAJILHUM PO3MOIOM BUIPOMIHIOBAHHS — BiJl IPAKTUYHO OJHOPIIHOTO 70 Oe3mepepBHOIO
- npu Bucokomy KK/ 1 BUCOKiif TUTOMINA IOTY>KHOCTI.

bynosa 1 mpuanun aii MI'JI 3acHoBaHI Ha TOMy, IO TaJOreHITM OaraTbOxX MeETaJiB
BHUIAPOBYIOTHCA JIETIIE, HDK caMi METalH, 1 He PYHHYIOTh KBapIlOBE CKJIO. TOMY BCEpPEAUHY
po3psaaaux ko6 MI'JI kpim pTyTi Ta aproHy, JDOAATKOBO BBOJATHCS Pi3HI XIMIYHI €JIEMEHTH Y
BUTJISAI TanoimHux croiyk (tootro cmonyk 3 I, Br, Cl). Ilicas 3anamroBaHHS po3psiay, KOJIA
JOCSTAEThCsl poOoYa TemIeparypa KOJIOM, TaJOoTeHITM METalIIB YacTKOBO TMEPEXOJiTh Y
naponoaiouuii ctad. [loTparmisioun B LEHTpalibHYy 30HY pO3psAy 3 TeMIEepaTypolo B KiIbKa
THCSY TpanyciB KenbBiHa, MOJEKYIM TaJIOT€HINIB JAMCOLIIOIOTH, HA TAJOTEH 1 MeTal. ATOMH
MeTany 30yKYIOThCS 1 BUIIPOMIHIOIOTh XapaKTepHi i HUX crekTpu. JudyHayroun 3a Mexi
PO3PSATHOTO KaHATY 1 MOTPAIUIIIOYN B 30HY 3 OUTBII HU3BKOIO TEMIIEPATYpPOIO MOOJIHM3Y CTIHOK
KOJIOU, BOHM 3'€THYIOTbCSI B TaJOTEHIIM, K1 3HOBY BHUIAPOBYIOThCA. Lleil 3aMKHYTHH UK
3abe3nevye JB1 IPUHITUIIOB] TIEPEBary:

-y po3psAl CTBOPIOETHCSA JOCTaTHS KOHIIGHTpallis aTOMIB MeTajiiB, IO Jal0Th
HEOOXITHUN CIIEKTP BUIIPOMIHIOBAHHS, TOMY IO MPH poOOYil TeMIeparypi KBapIlOBOIO KOJIOU
800 - 900° C Tuck mapiB rajoreHiiB 0araTb0X MeTaIiB 3HAYHO BHIIE, HDK CAMHUX METaJIiB, TAKHX
SIK T, 1H1HA, CKaHI1d, JUCTIPO3ii Ta iH.;

3'IBJISETHCS MOKJIMBICTD BBOJUTH B O3PS JIy)KHI (HaTpii, JiTid, mesiil) Ta iHmoIi
arpecuBHI MeTanu (HampuKIad, KaaMid, IUHK), SKi B YUCTOMY BHIJISAI BUKIHKAIOTH IyXKe
HIBUJIKE PYHHYBaHHsS KBaplOBOTO CKia npu Temmneparypax sume 300-400° C, a y Burmsami
raJIOTeHIIiB HE BUKJIMKAIOTh TaKOTO PYHHYBaHHS. 3aCTOCYBaHHS TaJIOTEHIIB Pi3KO 30LIBLINIIO
KUIBKICTh XIMIYHUX €JEMEHTIB, $Ki BUKOPUCTOBYIOTHCS Ul TeHepallii BUIPOMIHIOBAHHS, 1
no3Bosmio crBoproBatd MI'JI 3 nyxe pi3HUMU clIeKTpaMu, OCOOIMBO Y BUMAIKy BUKOPUCTAHHS
CyMilni rajmoreHiioB. He3Bakarouum Ha BITHOCHO Maly KOHIIGHTpAIIF0O MeETaliB, sKi
NOOABJSAIOTECS, Yy MOPIBHSHHI 3 KOHIICHTPAIIEI0 PTYTI 3HAYHA YacTHHA BUIPOMIHIOBAHHS
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pPO3psily CTBOPIOETHCS BUCBITIICHHSIM aTOMIB JI00ABOK, UMM TIOSICHIOETHCS OUTBIT HU3BKUMU
noTeHIiasamMu 30y/KeHHsT IUX aToMiB. PTyTHI mapu BimirpaioTe pois Oydepa, 3a0e3neuyroun
BHCOKY TEMIIEPATYPy B pO3psii, BACOKUHN TpaJlieHT MOTEHIliaTy, Majli TeIUIOBI BTPATH 1 iH.

JU1st 3arajgbHOTO OCBITJICHHS B IaHUH Yac HaHOUIbII IIMPOKOTo NomupeHHs Ha0ynu MI'JI
3 HACTYIIHUMH CKJIQJIaMH METAJIOTAJIOTCHHUX J00aBOK (KpIM PTYTi i 3amaiitorodoro rasy): 1)
HonuaM HATpiro, TANiI0 Ta IHAIIIO, 2) HOAUIN HATPIIO, CKAHIIIO 1 TOPIIO.

Ha puc. 3 nokazano OynoBy samru JIPU (myrosa prytHa 3 iomimamu MeramiB). Jlamma
MICTHTh TpyO4acTy BHYTpIlIHIO K0JOy 1 3 KBapmoBOro cCkjia 3 MOMINICHMMH B i TOpII
Bosb(hpamMoBUMHE enekTponamu 2. [lopokHrHA BHYTPIITHROT KOJIOW 3alIOBHEHA aprOHOM, CTPOTO
J030BaHMH KOMIIOHEHTAMHU y BHIJISIII PTYTi, HOOUAIB PIAKO3EMEIbHUX METaiB (TajbMid,
TYJI0, Tallil0), @ TAKOXK HATPIIO 1 1e310. BHYTpimIHA Koj0a MoMmilleHa B 30BHIIIHIO MIPO30PY
TEPMOCTIHKY KoJI0y 3 3 BakyyMoM, sika 3a0e3rneuye HEOOXiTHHH TeMIEpaTypHHHA PpEeXUM
BHYTPIIIHBOI KOJIOM I yCyBa€ MOXJIUBICTb EJIEKTPUYHOTO MNPOOOI0 MDK CTPYMOBEAYUYHMHU

YaCTUHaMU JIaMIIH.

Puc. 3 — bynosa namnu JIPU

Cxema BxkmoueHns jgamnu JIPI (puc. 4) mictutre Tpanchopmarop TV2, BTOpmHHA
00MOTKa SIKOTO BHKOHYE POJIb 0AJIACTHOTO OTOpPY, CTAOUTI3yIOYOTO PO3PS MDK €JIEKTPOJ aMH.
[lepBunrHa 0OMOTKa TpanchopmaTopa TV2 € 4aCTHHOK 3alAIOKYOTO MPHCTPOIO, MO MICTUTH,
KpiM Toro, Tpanchopmatop TV 1, konaencarop C 1 po3psaHuk F.

V2
& 155 \AAS

2208, 501y,

Q

o

Puc.4 — Cxema BxitoueHHs jamnu JIP1

Hanpyra mepexi, npukiageHa 10 €NeKTPOIIB JIaMIH, HEJOCTaTHS JUIsl BUHUKHEHHS
po3psany Mix HuMmu. [Ipu BkmoueHHi kHOmkoro SB Tpancpopmaropa TV1 konaencatop C
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NPOTATOM YacTUHH HAMIBIEPIOLy Mepexi 3apspkaeTscs Bin BTOpuHHOI oOMoTkum TV1 1o
Hampyra npo6or pospsanuka F. YV momeHnt mpoGoro 3 mepBuHHOI oOmotui TV2 mporikae
IMITYZIbC  CTPYMY pPO3psiAy KOHJAEHCAaTopa, a y BTOpUHHIA oOMoTHi TpaHchopmaTtopa TV2
BHHHKAE IMITYJIbC HAPYTH 3 aMILTITYA00 10 2-3 KB, skuii 3a0e3neuye 3ananroBaHHs pO3PSAY Y
BHYTPIIIHIM K0J01 JamMmu. Y HACTYIIHUW HAIIBIEPION MeEpexki TMpOoIecC MOBTOPIOETHCS.
3amanrorounii  mpUCTpiii  3a0e3medye  HaJiifHE BKIIOYCHHS JIaMOM TpH  TeMIepaTypi
HABKOJIMIIHBOTO cepenoBumma 10 - 40° C. CBITIOTeXHIYHI Ta EJIEKTPOTEXHIYHI MapameTpH
JAMIH MM 9ac ii po3irpiBy 3MIHIOIOTBCS Tak camo, sk iy Jamn JIPJI. Yac posirpiBaHHs JamMIu
2-4 xB. IloBropHe 3anmamoBanns namnu JPI micns ii 3racanHs moxximBo uepe3 5-10 xB, B
3aJISKHOCTI BiJ] YMOB OXOJOKeHHs. KOXKeH 3 KOMIOHEHTIB HAalOBHEHHS BHYTPIIIHBOI JIAMIIH
JIOTIOBHIOE JTiH{if4aTHil CIIEKTp PTYTHOTO pPO3psAy CBOIM BHIpOMiHIOBaHHSM. Mommn Hatpiio
JIOTIOBHIOE BUIPOMIHIOBaHHS B JKOBTIM 4aCTUHI CIIEKTpa, Tallii - B3€JIEHIH, 1H/1I0 - y OJIaKUTHIN.
CyKynHICTh BUNIPOMIHIOBaHb BCIX KOMIIOHEHTIB CTBOPIOE Bpa)KCHHs O€3MEPEPBHOTO CIEKTPY, a
MEBHUN CKJIaJ CyMilll JO3BOJII€ OTPUMATH KOJBOPOBICTh BUIPOMIHIOBAHHS JaMIH, OJIU3bKY 10
MIPUPOJIHOTO CBITIA.

[lepearu nammu tuny JIPI no BigHomenHto o nammnu JPJI:

-y nopiBHsHHI 3 tamnamu J{PJI ceitnosuit motik tamn JIPI Takoi sk moTy>KHOCT1 OLIbIIIE B
1,5-1,6 pasm, a cHeKkTpadbHUW CKJIaJ BUIPOMIHIOBAHHS 3a0e3leuye NpaBUIbHY Tepeaaqdy
KOJIbOPY;

-cBiTioBa Bigmada jamm JIPI mocsrae 95 nm-Bt-1, mo craBuTh iX B psag HAWOUTBII
e(eKTUBHUX JDKEpET CBITIA;

-yMOBH HAaBKOJIMIIIHHOTO CEPEJOBUIIA HE HAMAIOTh ICTOTHOTO BIUIMBY Ha CBITJIOTEXHIUH1
XapaKTEPUCTHKH JIAMITH, BHYTPIITHS KOJI0a K01 BMIIIEHA Y BAKYyM 30 BHIIIIHBO1 KOJIOH.

Jlammin JIPU ipu oueBHIHUX TiepeBarax He 1mo30aBjieH1 1 HETOIKIB:

-y mporieci ekcruryataiii cBitimoBuid moTik samn JIPI 3menmyerscs B 1,3-1,5 pasu
mBHIIE B MOPIBHAHHI 3 Jammamu J[PJI, 1iuM MOSICHIOEThCS 3HAYHO MEHIIUN TEPMIH CIYXOHU
MepIInX;

-BIIXWJICHHSI HAllPYTU YMHATH 3HAYHUN BIUIMB HA CBITJIOBUHM TMOTIK 1 MOTY)KHICTh JIAMIT
JIPU: BinxunenHst Hanpyru Mepexi B Mmexax £ 10 % Un BukiukaioTe B 3 pasu OUIbIIl
BIIXWJICHHS CBITJIOBOTO TOTOKY 1 B 2,2 pa3u OUIbIINI BIIXWJICHHS IOTY)XKHOCTI JIaMIIU BiJ
HOMIHAJIbHUX 3HAYCHb;

-HEOOXIIHICTh y 3amaiordoMy npuctpoi 3mopoxye I[TPA mo mamm JIPI, ycknagHtoe ix
eKCIUTyaTallilo; BHCOKa Halpyra Ha BTOPHHHIA 0OOMOTIII TpaHchopmaropa, IO J0CATae
JEKUTBKOX KUIOBOJIBT, BUMAra€ IOJIMIICHHS MDKBUTKOBOI 130JIAIil, KpIM TOTO, 3alaFOI0uui
MPUCTPI HEOOXiTHO PpO3MIIIyBaTH B Oe3mocepenHiii OIM3bKOCTI Bif JIaMId, MO0 JOBXKHHA
MIPOBOJIIB, MO SKUX MEePEAAETHCS BUCOKOBOJIBTHHI IMITYNBC, Oyiia MiHIMAIbHOIO.

HarpieBi 1amnu Bucokoro Tucky. Harpiesi mamnu Bucokoro tucky (HJIB/I) € onnumu
3 HalOUThII eEeKTMBHUX JKEpell CBITIa 1 BXKE ChOTOJHI MaroTh CBITIOBY Biamauy g0 160
am/Bt mpu notyxnoctsax 30-1000 Br; ix TepmiH ciayx6u Moxke nepesuiryBatu 25000 ron.
3anamoBanHga HJIB/] BinOyBaeTbcs 3a JOMOMOIOI0 CHELIANbHUX 3alAJIIOIOUUX MPUCTPOIB, SKI
BUJIAIOTh IMITYJIbC 3 aMIUTiTy 1010 2-4KB. Yac po3mantoBaHHs Jamn 3a3BHuail ckiagae 3-5 xa.

Jlo mepeBar cydacuux HJIBJ] Mo)kHa BigHECTH HEBENWKHI CHajJ CBITJIOBOTO MOTOKY
IPOTATOM TEPMIHY CIYKOU, SIKUHM, HanpukiIax st Jamin notyxHicTio 400 Bt ctanoButs 10-20
% 3a 15 Ttucsy roaus podotu npu 10- roAMHHOMY LMKIII TOPIHHS. Y JaMI, IO MPAIfOI0Th IpU
OUIBII YaCTHX BKJIIOUEHHSX, CMaJ CBITJIOBOTO IOTOKY 3pocTae npubiausHo Ha 25 % mpu
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KOKHOMY JIBOPa30BOMY CKOpPOYCHHI IHMKIy. Take CHIiBBIAHOIIEHHS 3aCTOCOBYETHCS JUIS
PO3paxyHKy 3HIKEHHS TEPMiHY CITyKOu.

[IpuitHATO BBa)KaTH, MO I JAMIHU 3aCTOCOBYIOTHCS TaM, J€ CKOHOMIYHI TMOKa3HUKH
OiTbIN BaXJIMBi, HDK TOYHE BiATBOPEHHS KOJBOPY. IX TEIUIMil KOBTUH KOIIp MiIXOAMTh i
OCBITJICHHSI TAapKiB, TOPrOBEIBHHUX IIEHTPIB, JOPIr, a TaKOX, B JEAKHX BHITAJKax, s
JEKOPATUBHOTO apXITEKTYPHOTO OCBITJIICHHS. AJleé PO3BUTOK IIMX JUKEpENl CBITJIAa B OCTAaHHE
JIECATUPIYYS TPHU3BEIO OO0 PI3KOTO PO3MIUPEHHS MOXIMBOCTEH iX BHKOPHCTaHHS 3aBJSKU
BHHHKHCHHIO HOBUX BHUJIIB, a TAaKOX JIAMIT MAJIOT TOTY>KHOCTI 1 JIJaMII 3 TIOJIIIICHOIO TIepeadueto
KOJIBOPY.

[Ipore B cranmaptanx HJIBJ] € psn HemouikiB, 3 SKMX B IEPIILYy 4Yepry, HEOOXiTHO
BKa3aTH Ha SBHO MOTIPIIEHI KOJbOPOIEpeatoyl BIACTUBOCTI, SIKI XapaKTepU3YyIOThCd HU3bKUM
piBHeM Koabponepenadi (Ra = 25-28) i HEBHCOKOIO K0JIb0poBoro Temneparyporo (Tx = 2000-
2200 K).

Posmmpeni pe3oHaHcHI JiHIT HaTpir0o OOYMOBIIOIOTH 30JOTHCTO-)KOBTUU  KOJIP
BunpomiHtoBanHs. llepenaua konvopy HJIBJ[ BBakaeTbcs 3a0BUIBHOIO 171l 30BHIIMIHBOTO
OCBITJICHHSI, aJie HEJOCTAaTHHOIO IS BHYTPIITHBOTO.

[oninmmenHss konpopoBUx xapakrepuctuk HIJIBJ[ iige, rolloBHUM YHMHOM 3a paxyHOK
MIABUIIECHHS TUCKY Napy HATPil0 Y BHYTPIMIHIN K001 npu 30UIbIIEHHI TEMIEPAaTypu XOJO0IHOT
30HM a00 BMICTY HATpil0 B aMajbrami, 30UIbIIEHHS JIaMETpy pO3psAHOI TPYOKH, BBEACHHS
BUIIPOMIHIOIOUHX J100aBOK, HAHECEHHS Ha 30BHIIIHIO KOJIOY JIFOMIHOQOPIB 1 iHTephEpeHIIHHNX
MOKPUTTIB 1 KUBJIEHHS JIaMIl IMITYJIbCHUM CTPYMOM MiJIBUILEHOT YaCTOTU. 3HUKEHHS CBITJIOBOT
Bi/IJ1a4i KOMIIEHCYETHCSI 30UTBIICHHSIM THUCKY KCEHOHY (TOOTO 3MEHIIEHHSM TEIJIONPOBIIHOCT1
TIJIA3MH).

bynosa nammu JIHaT moka3zana wa puc. 5. Jlamma MICTUTh TOHKOCTIHHY TpyOUdacTy
BHYTPIIIHIO KOJ0Y 1 3 MOIKPUCTATIYHOTO OKHCY QITIOMIHIIO - KEpaMiKH, sKa JI00pe MpoIycKae
CBITJIOBE BUIPOMIHIOBAHHS 1 CTIMKOIO 10 TPHWBAJIOr0 BIUIMBY HACHYCHHX I1apiB HATPIIO 3
temmneparyporo 1570-1670 K, mo MicTATbCsl y BHYTPIIIHIN KOJ01 mix yac podbotu mammu. Kpim
Mapu HaTpito, BHYTPINIHSA K0J10a 3allOBHEHA KCEHOHOM 1 mapamu pryTi. HaTopisx BHYTPIIIHBOT
KoJOM HamasHi MeTaleBl KOBHAYKH 3 BOJb(GPAMOBUMHU AaKTUBOBAHHUMH €JIEKTpPOJaMHu 2.
BayTpimas kosida momimeHa B KoJ0y 3 3 TEPMOCTIMKOTO CKJIa, 3 SIKOT BIICMOKTAHE TOBITPSI TSt
TEIUIO130JIA111T BHYTPIIIHHOT KOJIOH.

Puc.5 — bynosa nmamnu JIHaT

Cxewma Bxmtouenns namnu [IHaT naBenena Ha puc. 6.
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Puc. 6 — IlpuHniunoBa eneKTprYHA CXeMa MPUCTPOIO IMITYIIECHOTO 3aMATFOI0YOTO
yHiBepcaibHOro Tuiy YI3V.

[Ipu ninxmrouenH1 xuBnaeHHs 10 Y13V 3apsmxkaerses konaeHcarop C2 yepes JIaHIIOKOK
R1, CI 1 BropunHy 00MOTKY iMnynbcHOTro TpaHchopmaropa TV. Kommu nampyra C2 pocsrae
Hanpyru craburizamii craburitpora VD2, B Koxi Kepywdoro enekTpoja Ttupucropa VS
3'IBISIETBCS CTPYM, THPHCTOP BIIKpHBAEThCS 1 KoHAeHcaTop C2 po3psmKaeThCsi Ha TICPBUHHY
00MOTKY iMITyJIbCHOTO TpaHchopmaTtopa TV uepe3 tupuctop i giog VDI1. YV BropunHilA 00MOTII
MOSIBJISIIOTBCS  IMIYJIBCH HAmpyru (Ha MiBXBWIS Onu3bko S iMmynbeiB) B 1900-6000 B, mio
3a0e3MeuyroTh 3alaqtoBaHHs JaMIHi. 3HAUeHHS aMIUTITY]l IMITYJIbCiB BU3HAYAETHCS MOJIOKEHHSIM
nepemukaya 2 (2', 2 "). AMmiiTya i TpUBajicTh IMIYJIbCIB 3ajieKaTh TakoX Bi 3HaueHb R1, Cl1.
Hiox VD1 npusHaueHwit 1u1s 3aXUCTy THpUCTOPa VS 10 3BOPOTHIil HAIpy3i.

Tpusanicte posmamoBanHs ygamnu JIHaT ckmamae 10-15 XB., MOBTOpHE 3amaitoBaHHS
MOXJIMBO depe3 1-2 XB. iCIIs 3racaHHs JaMIIu.

BunpomiHiOBaHHS MapiB HATpiro Mae cBiTA0BY Bigmauy 130 nM-Br?, ane mo 70% itoro
30CepeHKEHO B Jiana3oHi H0BXHH XBWIb 560-610 aM. XKoBTOo-mIOMapaHyeBe BUIIPOMIHIOBAHHS
namru 3abe3mnedye 100pe po3Mi3HaBaHHS TOJIOKEHHS 1 (GopMu OO0'€KTIB, aje IEpEHECCHHs
KOJILOPIB MOK€OYTH OIIHEHO JIMIIIE SIK JIEIb 3aJ0BUIbHE.

JyroBi kceHoHoBi Jgamnu. Jlamra pgae sickpaBe Oule CBITJIO, OMW3BKE JIO JIEHHOTO
cuektpy, ane wMae pgocuth HeBucokmd KKJI[. VYV Bcix cydacHHX KCEHOHOBHX JamIlax
BUKOPHUCTOBYETHCS K0J10a 3 KBapILIOBOTO CKJIA 3 €JIEKTPOAAMHU 3 BOJb(pamy, JErOBAHOTO TOPIEM.
KBapiioBe ckjio - 11¢ €IMHUA €KOHOMIYHO TPHHHATHUN ONTHYHO TPO3OPUN Marepiai, sSKui
BUTpUMYE BUCOKHI THCK (2 MIa y xon6i samm mis IMAX) i remneparypy.

Jlig crneuianbHUX 3aBJaHb 3aCTOCOBYIOTh BUTOTOBJICHHSI KOJIOM jammu 3 candipy, 1e
pPO3IIMPIOE  CHEKTPalbHUI  Jiama30H  BUIPOMIHIOBaHHA B  OlK  KOPOTKOXBHIIBOBOTO
ynpTpadioneTy, TakoXX NPU3BOIUTH [0 30UIbIIEHHS TEpMiHY CiIyxOu mammu. JleryBaHHs
€JIEKTPO/IIB TOPIEM CHUJIBHO 30UIBIIYE E€MICII0 HUMHU €JeKTPOHIB. Tak K KOedillieHT TErI0BOro
PO3IIMPEHHS KBapILIOBOTO CKJIA 1 BOJIb(pamMy po3pi3HAIOTHCS, BOIb(PPaMOBI €IEKTPOIU BBAPEHI B
CMYTH 3 YHCTOTO MOJiOAEHY abo iHBapy, sKi BHasHi B K0i0Oy. Y KCEHOHOBHUX JIAMIT aHOJ TMPH
poOOTI JqyXke CHIBHO HarpiBa€ThCs MOTOKOM EJIEKTPOHIB, TOMY JIAMIIM BEITUKOI MOTYKHOCTI
HEPIZKO MAIOTh PIIMHHE 0XOJIOJDKEHHS.

Jns minBuineHHS e()eKTUBHOCTI JaMIK KCEHOH 3HAXOIHWTHCS B KOJOI MiJ BHUCOKUM
tuckoM (1o 3 Mlla) mo Hakmagae ocoOnuBi BUMOru mo Oesmeri. [lpu momkomkeHHI JTaMIu
OCKOJIKH MOYTh PO3JIETITUCS 3 BENTUYE3HOIO IIBHUJKICTIO. 3a3BUYail JlaMIla TPAHCIIOPTYETHCS B
CHeIialbHOMY TJIACTUKOBOMY KOHTEHHEpi, SIKUM 3HIMA€EThCS 3 JAMIMH TUIBKHU TICIs YCTaHOBKHU
JaMIM Ha Miclle 1 HaJiBaeThCs HA JaMiy npu i gemonTaxi. [Ipu poGoTi nammu kosda
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MIITA€THCS 3HAYHUM TIEepernajaM TeMIIepaTypH, B Pe3yJbTaTi 4Oro A0 KIHISI TEPMIHY CIyXOu
KoJ10a cTae OUIBII KPUXKOIO.

Po3pi3HSAIOTH /1Ba OCHOBHHX THIIM KCEHOHOBUX JIAMII: JIAMOHM B KyJIBOBHX KOJIOAax 3
KOPOTKOIO JYTOl0, 3 BIIICTAHHIO MDK €JIEKTpOJaMH B KiIbKa MUTIMETpIB 3 HPUPOJHHM abo
MOBITPSIHUM OXOJIO/DKEHHSIM 1 JIJaMITH B TPYOUacCTUX KOJ0ax 3 JOBrOO AYrol0 3 MPUPOTHUM abo
BOJSTHUM OXOJIO/PKEHHSIM.

Ha puc. 7 npencTaBieHO KCCHOHOBY JIaMITy, KOHCTPYKIiSl SKO1 OMU3bKa 10 KYJSCTOT
dopmu. Jlamma 3 KymbOBOIO KOJIOOIO TMpEACTaBisie COOOI0 TOBCTOCTIHHUW OaloH, SKHiA
BUTOTOBJICHO 13 KBapuy 3 YIasHAUMH B HBOTO JBOMa €JIEKTPOAAMH, BUTOTOBICHHMHU 3
TOpiioBaHOTO BOJIb(pamy. CTPpyMONPOBITHUMH KOHTAKTaMH CIY)XaTh LWJIIHAPUYHI BHUBOIH,
KOHCTPYKITiS KX Iepen0davae sik MOKJIUBICTh KPIMJICHHS JIaMII, TaK 1 MPUETHAHHS KUBHILHUX
npoBoIiB. bayoH nammy HamoBHIOETHCS KceHOHOM a0 TucKy 0,8—0,9 MIla, skuit mpu poOoTi
Jammu 3poctae 10 2—2,5 Mlla.

Booa *

Puc. 7 — KcenonoBa nammna tuny JIKcP

Jlamnu MOXYTh MpAaIfOBaTH Ha MOCTIHHOMY 1 3MIHHOMY CTpyMi. BiMIHHICTD IIMX JaMmiI -
B KOHCTPYKIIi enekTpoiB. [Ipu mocTiiiHOMy cTpyMmi Jlamma Mae TyXe€ MAacCUBHHMM aHOJ, IO
po3TamoByeTbcst  Bropi. Ilpu 3miHHOMY cCTpymi o0MJBa €JIEKTPOAM MAIOTh OJHAKOBY
KOHCTPYKLIIO.

Tak camo € mie OJMH THI KCEHOHOBMX JIaMII, TaK 3BaHI po30ipHi jgamnu. Y 3BHYaHHOL
KyJIbOBOI KCEHOHOBIH sammi 25-35 % MNOTY)XKHOCTI JaMIM BUIUIETbCA Ha €JIEKTPOJaXx,
TOJOBHUM YMHOM Ha aHoJl. BujineHe Ha enexkTpojax TeIUIO HarpiBae Kos0y JaMIM, LIO
oOMeXye I'paHUYHY MOTYXKHICTh JIaMIH. SIKIIO BiJBOJMTH BUAUISIEME Ha €JIEKTpOoJax TeIulo,
HanpuKial, 3a JOTIOMOI00 BOASHOTO OXOJOKEHHS, TO 11€ 3MEHIIYe TEMJI0BEe HaBaHTaKEHHs Ha
KoJIOy 1 JI03BOJISIE CTBOPHUTH JIaMIly BEJIMKOI MOTYXHOCTI Ta 3MEHIIMTU po3Mipu Koiou. Ll
npoOJieMa BUPIIIYEThCS B TaMmax po30ipHoi koHeTpykitii JIKcP (puc. 7).

3 TOpLIB KBapLOBOi JaMIIH BCTABJISIOThCSA pO30ipHI BBOJH, SIKi CKJIAJAIOThCS 3 METaleBO1
tpyoku (1) miamerpom 12-16 MM, sKi CIyKaTh CTPYMOIPOBOJIOM, SKi  3CEpEIUHU
OXOJIOJKYEThCS BOAOK. Ha kiHII TpyOku 3ampecoBanuil aHof (5), Tak caMO OXOJOKYBaHUN
BOJI010. /lJis1 OTpUMaHHS BakyyM IIUIBHOTO 3'€IHAHHS MK KOPIYCOM BBOJY, CTPYMOIIPOBOJIB 1
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KBapIIOBOIO KOJI0OIO uiaHelb (3), HDKKM KOJOW CTHUCKAIOThCS MDK KOPIycoM BBeaeHHS (2) i
MPUTUCKHOIO Taikow (4) depe3 yIIUIbHIOBAIbHI CBHHIICBI Npokiaaku. Yepes rirynepa
MOJIAETHCS OXOJIOJPKYIOUYa BOJIA.

KceHOHOBI KOpPOTKOIYroBi JIaMIU MOXYTh BHUIyCKaTHCS B KepamiuHiii 0OoJIOHII 3
BOYZIOBaHUM peQIEeKTOPOM. 3aBASAKH I[bOMY JIaMIla BHXOJIUTH OUIbII O€3MEYHOI0, OCKUIBKH 31
CKJIa 3pO0JICHO TUTHKH HEBEJIMKE BIKHO, Yepe3 sIKe BUXOAMTH CBITIO. Y TaKiid JlaMIli MOxke OyTu
BIKHO, fIK€ TIPOITyCKae ynbTpadioseToBe BUIIPOMIHIOBaHHSA, TaK 1 HEMpO30pe Uil HBOTO.
Pednekropu MoxyTp OyTH sk mapa®oiYHMMHU (V11 OTPUMAHHS MapalieIbHOTO CBITIOBOTO
MOTOKY) TaK 1 eMINTHYHUMHE (U151 CPOKYCOBAHOTO).

TpyOuacTi JaMmu 1O KOHCTPYKIIl BIAPI3HSAIOTHCSA BiJ KOPOTKOAYTOBHUX THM, IO
€JIEKTPO/IM PO3HECEHI OJUH I0J0 OJHOro, a Kojida mMae Qopmy TpyOku. KceHoHoBI nammnu 3
JIOBIOI0 [JYrol0 BUMAararmTh 0anacTy MEHIIUX pO3MIpiB, a B JESIKUX BHIIAJKaX MOXYThb
BUKOpPHUCTOBYBaTHCsl 0e3 Oamacty. Taki JaMOu HEpiAKO BCTAaHOBIIIOIOTHCS B  ENINTHYHUN
peduexTop UII MOJENIOBAaHHS COHSYHOTO BHUIIPOMIHIOBAHHS, HANpPUKIIAN TPH TECTyBaHHI
COHSIUHUX OaTapel, nepeBipIll MaTepialiB Ha CBITIOCTIHKICTD.

Ha puc. 8 npeacrasneno tpyouacty kcenoHoBy namny tuiry JJKcTB 6000.
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Puc. 8 — TpyOuacra KCeHOHOBA JlamM1a

Jlamna mae pospsiHy TpyOKy 1 3 KBapiy 3 JBOMa €lIeKTpojaMu 3 3 TOPIHOBaHOTO
BoJib(pamy. BBoau sammu BuKOHaH1 3 MoJiOAeHOBOI (oasru. Pospsona TpyOka 3amoBHEHa
kceHoHoM nipu THCKY 0,05 MITa. Po3psimHa TpyOka po3TamioBaHa Mo OCi 31 CKISTHUM IFUTIHIPOM
2, 1O CTBOPIOE TOPOKHUHY IS IHMPKYIAii Bomu. Bojga omuBae po3psaHy TpYyOKy
BUHTOIOAIOHO 32 paxyHOK 3MillleHHs ocel maTpyOkiB 12 BITHOCHO IMJIOUIMHH, IO MPOXOAUTH
yepes BiCh JlaMnu. ButpaTta oxonoKyro4oi Boau S5 J1/XB. mpHu noyaTkosii Temmepatypi 5° C i
temiieparypi Ha Buxoi 40°C.

JI71s1 0X0JI0/DKEHHSI BHKOPHCTOBYETHCS UCTHILOBAHA BOJIA B 3aMKHYTOMY IHKIIi (prc. 9).
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Puc. 9 — Ilpunnunosa crpoieHa cxema ImyCKOBOTO MPUCTPOIO 1CHCTEMa 0XOJIOKCHHS
nammu JIKcTB 6000

Cucrema OXOJIOJKEHHS BKJIIOUa€e B ceOe HACTyIHI eeMeHTH: 6ak b mist oxomnomkyodoi
Bonu, Hacoc H, skmii 3abe3neuye HEOOXimHY BUTpaTy Boau, GuibTp P, MO OuuUIIae BOIY Bin
MEXaHIYHUX JOMIIIOK, TepenycKHui kKpaH K s perymioBaHHS THCKY BOJIM B CHCTEMI,
TeTUIOOOMIHHUK T 11T OXOJIOKEHHS BOAM, 0 BUXOJMTH 3 JaMId. J[JIS 0XOJI0KEHHS MOJKHA
3aCTOCOBYBATH 1 BOJOIPOBIIHY BOY, ajie 1€ MPU3BOJUTH J0 IIBUAKOTO 3a0pyIHEHHS MOBEPXHI
TpyOOK 1 3HWXKYE eheKTHUBHY Bigmady Jiammu. [1oTpiOHI y IbOMY BHITQJIKy YacTi OUYMINCHHS 3
po30upaHHsIM 1 300pKOI0 BOJO MIABIIHUX BY3JIIB BEAYTh JI0 MEPEAYACHOTO BUXOY JIAMITH 3 JIaay
yepes3 MOJIOMKH ii CKIIITHUX JeTalei.

Kpim mamn 3 BOASSHUM O0XOJIO/KEHHSM, BITYM3HSIHA TPOMHCIIOBICTh BUITYCKA€ KCEHOHOBI
namru JIKcT 3 mpupogHUM TOBITPSHHM OXOJIOJDKEHHSAM. JlaMIu BiAPI3HSIOTHCS MPOCTOTOIO
KOHCTPYKITIT 1 3pYYHICTIO €KCILTyaTaIrii.

[TepeBaru AyroBux KCEHOHOBHX JIaMII 3aKJIFOYAIOTHCS B HACTYITHOMY:

- BOHHM BOJIOJIIOTh HAaWOUIBIIUMHU 3 YCIX JDKEpes CBiTJa OJWHUYHOK MOTYXKHICTIO 1
CBITJIOBUM IOTOKOM;

- XapaKTepU3YIOThCS  COPUSTIMBUM  CHEKTPAJbHUM  CKIAJOM BUAMMOI YaCTHHH
BHUIIPOMIHIOBAHHS.

i ssKOCTi JO3BOJISIIOTH BUKOPUCTOBYBATH 1X B OCBITIIOBAIBHUX YCTAaHOBKAX JJIsI BETUKUX
MPOCTOPIB 1 B OMPOMIHIOBAIbHUX YCTAaHOBKAaX [JIi BUPOLIYBAaHHS POCIHH 32 YMOBH KOPEKIIii
CIEKTpaJIbHOI UIUIbHOCTI BUNPOMiHIOBaHHS B Y® Ta [Y uacTuHax cnekTpy.

OpnHak KCEHOHOBUM JIaMITaM BIIACTHBI 1 CEPHO3HI HEAOTIKH:

- CBITJIOBUH MOTIK JIaMN TMYJIbCYE 3 MOABIMHOI YaCTOTOK MEPEXi, 10 BUKIUKAE
SICKpaBO BUPaKEHUM CTPOOOCKOIIUHUIN e(eKT;

- cBiTmoBa Bimmaua nammn craHoBuTh Jsmmie 20-45 nmBT?, B 3aiexHOCTI Bix
OJIMHUYHOI TOTY>KHOCTI 1 BUY OXOJIOKEHHS;

- TepMiH CcIyxOu Jnamm Jayxke OOMEXKEHHH, Xoya MNpu cTabulizaiii Hampyru

85



YKUBJICHHS JIAMII CEPEAHINA TEPMIH CITyKOH MOXKE JIOCSITaTH JACKUIBKOX THCSY T'OJIUH;

- KCEHOHOBI JIAMITU JUISl 3alafOBaHHS BHMAararoTh JOCHTb CKJIAJHOTO 1 JOPOTrOro
3aMaioyuor0 MPUCTPOI0, KPIM TOTO, KOMYTAIlisi BUCOKOBOJIBTHOI IMITYJIbCHOT HAINIPYTH, sKa
HeoOXiJJHa TpPH BHUKOPUCTAHHI OJHOTO 3aNAIIOIOYOr0 MPHUCTPOI0 HA KUIbKAa JIamil,
MIPEJICTaBIIsE 3HAYHI TPYAHOII.

7.2 I'azopo3psiaHi qxepesia yiabTpadioeToBOro BUNPOMiHIOBAaHHS

Y CUIbCBKOTOCIONApCHKOMY — BHUPOOHMNTBI Al O€3MOCEpeAHBOTO  EJIEKTPO
TEXHOJIOTTYHOTO BIUIMBY ONTHYHMM BUIPOMIHIOBAHHSM Ha JKMBI OpraHi3MH 1 pPOCIWHHU
LIMPOKOTO MOUIMPEHHS Ha0YNU clielianbH1 ra30po3psiiHl JUKepena BUIPOMIHIOBAHHS B 00J1aCTsIX
yabTpadiosneroBoi yactTunu crektpy (200-380 um) i poTocuHTeTHYHOI akTHBHOI pamiamii (400-
700 aM).

3a po3MOAUIOM MOTOKY ONTHYHOTO BHIIPOMIHIOBAaHHS MDK pI3HUMH 0O0JacTsIMH
yIbTPagioNeTOBOr0  CHEKTPY  pO3PI3HAIOTH  JUKEpeda  3arajlbHOTO  yiabTpadioseToBOTo
sunpominroBanHs (200-380 um), nepeBaxkno Gakrepunuanoi (200-280 um) i Bitanpro1 (280-315
HM) Jii.

JlxepenaMu 3arajlbHOTO YAbTPadioaeTOBOro BUIPOMIHIOBAHHS, TOOTO BUIIPOMIHIOBAHHS
yCIX IUISTHOK yibTpadioneToBoro aiana3oHiB ONTUYHOI 00J1acTi CIEKTPa, € JYrOBl pTYTHI JaMIIH
Tpybuacti Bucokoro tucky tuny JAPT (puc. 10).

i

Puc. 10 — Koncrpykuis mamnu JIPT: 1 — BBixn; 2 — MeTalIeBl XOMYTHKHY;
3 — TpyOKa 13 KBapIIOBOTO CKJIa; 4 — TpUMadi; 5 — €JIEKTPOJIH;

Jlo Mepexi >KMBIICHHS JIaMITy HPHEAHYIOTh 4Yepe3 IMyCKOPETYJIIOBAaIbHHUU amapar 3a
JOTIOMOTOK0  BHCTYNAIOYMX HA30BHI KIHIIB MoJiOneHoBuX BBOAiB. B saxocti IIPA
BHUKOPHUCTOBYIOThCS OanacTHI MPUCTPOI, aHAIOTI4YHI OamacTHUM MHpUCTposM jamn Tumy J[PJI
BIJIMOB1IHOT OTYKHOCTI 1 HOMIHAJIbHOT HAIIPyTd MEPEXKI.

Cxema BkitoueHHs sami [IPT B mepexy (puc. 11) mictuth 6anactauii npocens LL, sxwuii
po3mukae K104 SB 1 1Ba KoHJIeHCaTOpa. SIKIIO MoJaTH Ha CXeMY HaIpyry 1 3aMKHYTH Kitou SB,
To B enekrpuuHomy sanmio3i SB, LL, Cl 3'dBUTbCS cTpyM, 3HAYEHHS SIKOTO OOMEXKYETHCS

OTIOPOM Jpoceis 1 KOHJEHCAaToPa.
LL

O—aY Y Y,

~U

&

Puc. 11. Cxema BkitoueHHs 1i B Mepexy: LL — npocens; SB — 3amukarounii kirou; EL
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— mammna JIPT; C1, C2 i C3 — KOHJEHCATOPH.

Pizkmii po3puB nanmrora xmoueM SB inaykye B napoceni EPC camoingykuii, ska
MPUKIIAAETHCA /10 JIAMIIK 1 TpoOUBae ra30BUil MPOMBKOK. MeTaneBa cMyXKa IMOJIETIIye Mpooiii
nammu. Konpencarop C2 mpu3HaueHUi Ais MiIBUIICHHA KoeQillieHTa MOTYXHOCTI JIAHITIOTA.
Yac posnanroBanHs jgammu — 3-10 xB.

Jlammu tumy JIPT BurotoBmstore motyxkwictio 100, 120, 125, 230, 250, 400, 1000,
2500, 2800, 4000, 5000 i 6000 BT. VY ciIbCHKOTOCIIONAPCHKOMY BUPOOHHUIITBI B SKOCTI
JDKepeNl  ynbTpadiosIeTOBOTO BUIIPOMIHIOBAHHS B OCHOBHOMY 3acTOCOBYIOTh Jiamru J[PT
notyxHictio 100, 230, 400 ta 1000 Bt. Cepenns tpuBanicts ropinus gamn JPT230 i JIPT1000
cranoButh 2000 rtom, JIPT400 - 2700. B kiHmi TepMmiHy CiIy)Ou yiabTpadioleToBOrO
BUIIPOMIHIOBAHHS JIaMIT CTAaHOBHUTH He MeHIe 60 % HOMIiHAIBHUX 3HAYEHb.

PiznoBugom mammn JIPT € mammu tumy JPII mortyxkwnictio 120, 250 1400 Br, tumy
JPT2 noryxuictio 100 Bt 1 JAPII2 notyxknictio 250 1 400 Br. Lli namnu BiApI3HAIOTHCS BiA
0a30B01 MOJIeNi THM, IO Ha iX KBapLOBY pO3psaHY TPYOKY HaHeCE€Ha TOHKA KBapIioBa IUTIBKA 3
JEryloYuMH J00aBKaMM, SKa J03BOJISIE BIAQUIBTPYBAaTH KOPOTKOXBHJIOBE YIbTpadiosieTOBE
BHUIPOMIHIOBAHHS JIAMIU. 3aBISKH JOJATKOBINA TUTIBI[I BHUIIPOMIHIOBAHHS 3 JIOBKWHOKO XBHII1
200-280 um He mepeBmmrye 5% Bii 3arajJbHOTO TIOTOKY BHIIPOMIHIOBAHHS JIaMIl. 3a3Had4eHi
namr, a Takok Jammu Ty JIPT motyxknictio 100, 120 1 250 Bt MaroTh 4OTHPHENEKTPOAHI
BUKOHAHHS, 110 3a0e3nedye MiAKIIOYEHHS JaMIU A0 Mepexi 0e3 SKUX-HeOyab 3amaatolouux
MIPUCTPOIB 1 IPUCTOCYBaHb.

7.3 CBiTJI0i0AHI J1aMIH, TX OCHOBHI XapaKTePUCTUKH

Ceitnomionni abo, sk iX me Ha3uBawTh, LED-mamnu B mopiBHSHHI 3 TpagulliiHUMHU
CBITWJILHUKAMU CIIOKMBAIOTh B Pa3W MEHIIIE €JIEKTPOCHEPTii. Ix cBiTmoBimmaya — mo 150 mm/Bt
€HEPTOCIIOKUBAHHS, HANPUKIIAJ, CIOKKUBaro4Yn Bcboro 9 Br, LED-namna cBituth sk 75-BaTHa
namria posxkaproBants! [Ipudomy Tepmin ciy:xOu Takux CBITHIIBHHKIB ckitagae 50000 - 100000
roja. ToOro 3a ymoB 10-roguHHO1 poboTH Ha 100y, 11e 12,5 — 25 poKiB eKcruTyaTaltii

Ha BimMiHY Bin MOMMPEHHX y HAC Ta30PO3PSIIHUX JIFOMIHECIIEHTHHUX JIAMII CBITJIOIOH 1
CBITWJILHUKH a0COJIIOTHO Oe3mneyvHi. BoHn MaroTh, mOCTiHME cBiTI0BUH MOTIK. Lle BinOyBaeThCst
TOMY, IO CBITJIOJIONHI JIAMIH TPAIIOIOTh BiJ MOCTIHHOTO CTPyMY 1 TOMY BHIIPOMIHIOIOTH
«piBHE» CBITIO. Y CHEKTpi BUIPOMIHIOBAHHS CBITJIOMIOAIB BIICYTHI 3Ha4YHI iH(padepBoHI 1
ynpTpadioneToBi BUNpoMiHIOBaHHSA. CBITJIOMIOAHI JAMOU MOKYTh MpaIlOBaTH MpH 3MiH1
Hanpyru Bin 80 o 230 B. 3BuuaiiHO, IHTEHCHUBHICTH CBITIHHS 3MIHMTHCA, ajl€ JamIa TOpiTH
Oyne. Bes mamma BUKOHAHA 3 TUIaCTHKA, KUMKW HE PO3OMBAETHCS MpU MAaJiHHI, HA BIAMIHY Bij
iHIMX BUAIB Jami. CBITJIOMIONM HE MalOTh Y CBOEMY CKJIa[l TEHIITHUX KOJO, SKI MOXHa
PO30UTH 1 HUITOK PO3)KApIOBaHHS, SIKi MOJKHA CTPYCHTH.

Jlo HemoJIKiB CBITJIOMIOMHHUX JIAMIT MOXKHA BIJHECTH - II¢ IliHA, BHAUICHHS Temuia. I e
OJIHUM HEOJIKOM CBITJIOMIOJHHUX JIaMII MO’KHA Ha3BaTH HasBHICTH JpaiiBepa. Uum Oinblie B
npuiaai Oy/ie BUKOPUCTOBYBATHUCS PIZHUX €JIEMEHTIB, TUM Oulblia HMOBIPHICTh BUXOMY 3 JIady
OyIb-sIKOTO E€JEeKTPOHHOTO KOMIIOHEHTa, 1 BHXOJAY 3 Jaay JaMmu B LUIOMYy. AJe, TyT Bce
3aJIeKUTh BiJl SIKOCTI €IEMEHTHOT 6a3H 1 AKOCT1 301pKu.
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Puc. 12 — Ceitnonioanoi nammnu tuny EKF.

Jlo cxitamy mamMmnu BXOJSATh HACTYITHI KOMIIOHEHTH: PO3CilOBad; IJjiaTa 3 CBITJIOIIOaMHU
(kmacTep); pamiatop, SKUM NMPU3HAYEHUU JUISI OXOJIOKEHHS CBITJIOMIOJNIB 1 BEWYMHA SIKOTO
3aJIe)KUTh Bl HOTY)KHOCTI JIAaMITH; JPKEPEIIO JKUBJIEHHS CBITJIOAIOIB (JIpaiBep); LIOKOIb.

B nmammi 3actocoBaHO cTaHAApTHUM 1OKOIL E27, sSIKWW 3aKpiLTIOETHCS 10 JIAMIHU 3a
JIOTIOMOT'OF0 TOYKOBHX 3arjOJIEHb 10 BCIH OKPY>KHOCTI IOKOJISI.

Kopryc nmamnu BUKOHAHO 3 allfOMIHIIO 1 TEMJIOPO3CIFOYOro IJIACTUKA, KW 3a0e3medye
rapHUi BiB1 Teruia. MakcuMmaibHa TeMIiepaTypa HarpiBaHHs JlaMmmu ckiaaae 650 C.

JpaiiBep 3aKpillIIOE€THCS A0 KOPITYCY JIaMIIH 3a JOTIOMOTOIO CIeHialbHOT CHIIIKOHOBOT
nactu. /[lpaiiBep 1e Kepeno >KUBIEHHS CBITJIOMIONHOI TIJIATH, SKHUH TEPETBOPIOE 3MIHHY
Harpyry mepexi 220 B B mxepeno mocriiiHoro ctpymy. Ha apaiiBepi BcTaHOBJIEHA MIKpocXxema
turry BP2832A. JlpaiiBep BUKOHAHO Ha OCHOBI IMITYJIbCHOTO IEPETBOPIOBaYa BUXOJU SKOTO
MPUIIAIOIOTH JI0 TUIATH CBITIOI0M1B. PoO0oumii pexum apaiiBepa 3HaXOIUThCS B MeXax Bif 85 1m0
265 B. B HbOMy 3acTOCOBaHO EJIEKTPOJITHYHI KOHICHCATOPH, SKI MpH3HAYECHI i1 poOOTH
CXeMH TpH BHCOKHX Temmeparypax - +1050 C. PoscitoBay BHKOHAHWW 13 IUIACTHKA, SKUN
MPU3HAYCHUH JIsI PIBHOMIPHOTO PO3CIIOBaHHS CBITJIOBOTO MMOTOKY JIaMIIH.

Ha cBitnomiogniii mati pos3mimeHo 28 cpimmomionis tuny CMJ. Citinomioan
3’€IHYIOTHCS B JIB1 TapajenbHi CTpiuku 1o 14 mrT, ki MK co0010 3’€/IHaH1 OCT1I0BHO.

PosrnssHeMo nmpu3HaYeHHST OKPEMHUX €JIEMEHTIB CBITI0M10/1HO1 JJaMiii. CBITJIONION SIBIISE
co0010 HaMIBIPOBIAHUKOBUI MpUIal, 10 MEPETBOPIOE CTPYM, SKHH MPOTIKAE Yepe3 HbOTO, B
CBITJIOBE BUIIPOMIHIOBAHHS.

Ha >xanb, moTyxHUil CBITJIONIO/, caMe TaKi BUKOPUCTOBYIOTHCS B CBITJIOAIOHUX JaMIIax
BOJIOJIE OJHMM HEIONKOM. Moro ocHoBsa - p-n mepexia, HE JOCKOHANa, TOOTO YacTHHA €Heprii
€JIEKTPOHIB BUTPAYAETHCS HE TUIBKK HA BUTAT (POTOHIB 3 Lii€1 craiiky, ane 1 Ha Terio. ®akTuyHo
I[e BTpaTH. 3 METOI0 OXOJIO/HKEHHS CBITJIOJIOMNIB, BCTAHOBIIOEThCS pafiatop. [paiiBep sBise
co00I0 EIIeKTPOHHY CXeMY, IO CIYXXUTh IJis MEPETBOPEHHS BXIAHOI HAMpPYrd 10 HAIPYTH,
MIPUAATHOT JJIsI BAKOPUCTAHHS CBITJIOA10JHUMH JIAaMIIaMH.

Kpim toro apaiiBep 3amae neBHY 4acTOTY AJIS KUBIIAYOT HANPYTH 1 CTPYMY CBITIIO110/a.
s yacToTa XKUBJCHHS BaXJIMBa IO TeEpIle, AT TOro 1mo0 3aaTy MEeBHY SICKPaBICTh CBITIHHS,
TOMY SICKPaBICTh CBITIHHS JAJIS CBITJIOMIOAA 3aJa€ThCsA camMe HEe 3MIHOK0 HANpyrd, a TEBHOIO
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4acToTOI0 KuBJEHHS. [lo Apyre e 0OMeXeHHsI YacTOTH 4epe3 apaiiBep J03BOJIATH MOTYKHOMY
CBITJIONIONY JOBIIE «JIerpaayBaTW» (BTpayaTh BUXIAHUN CBITIOBHM MOTIK), TOOTO CBITIOIION
npormparoe jgoBiie. OQUH 13 BapiaHTIB CTaHAAPTHOI cxema JpaiBepa CBITJIOJIOMHOT JIaMITH
MokazaHui Ha puc. 13.
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Puc. 13 — Cxema enextpuyHa IpHUHIIMIIOBA JpaiiBepa

3BaXkaround Ha BCE, CBITJIOMIOJHE OCBITIEHHS € IO OUIBIIIN YacTHHI KOPUCHUM, a HE
IKIUTUBUM. AJIe JJaHE TBEP/KEHHSI BIAHOCUTHCS TUTBKU J0 BITOMUX OpEHIB, sIK1 BIAMOBIAAIOTh
3a SIKICTh CBO€I MPOAYKLII 1 1I MOBHA BIANOBITHICTH yCIM 3asBJICHUM NapaMeTpaM. Yci 1HIII
MIPWIATIN TEXK € MUIKOM MPHJIATHUMU JIJII BUKOPHUCTAHHS, ajie He BAPTO BUKOPHCTOBYBATH iX SIK
OCHOBHE CBITJIO (Y KabiHeT1, ifanbHi a00 BITalbHI).

[IIupoke 3acTocyBaHHS B NTAlIHWKaX 1 TBAPUHHHUIIBKUX MPUMIMICHHSX 3HAXOIATh
CBITHJIBHUMKH 3 JiHIMHUMH cBiTofiogHumu Jamnamu tuny CCI'T BiT4u3HsAHOTO BUPOOHHUIITBA 1
ToukoBi cBiTomionni jamnu tumy JIPC. TI'epmerwuni cBitnomiogHi cBitwibHuKkH CCI'T
MPU3HAYCHI JIJI1 YCTAHOBKH ITiJ CTEJCI0 HA TPOCI MPH HAMUIBHOMY YTPHUMaHHI MTHIl, abo B
MpOXoJax MDK KJIITKaMH, IpU KIITKOBOMY yTpuManHi. Jlamma tuny JIPC BukoHaHa Ha OCHOBI
cTaHgapTHOro nmatpoHa E27 1 Mo)xe BCTaHOBIJIIOBATUCh B T€PMETHYHMM TuTadoH. PerymroBaHHs
SIPKOCTI CBITIHHSI BUKOHYETHCSI TAPUCTOPHUM PETYIATOpoM ocBiTieHHs Y P3-40.

IlepeBaru cBITJIOXIOAHMX JAMIL:

CxJ1aBIIM BCl BUIIE Ha3BaHI XapaKTEPUCTUKH CBITJIOMIOIHUX JaMIl 1 JIOJABIIH III€ KiTbKa
0COOJIMBOCTEH, OTPUMYEMO HACTYITHUH CITUCOK JOCTOTHCTB:

MakcumanbHa eKOHOMIS €IEKTPOCHEPTii. 3 YCIX JOCTYIMHUX Ha ChOTOHINIHIA I€Hh BUIIB
namrioyok LED nammnu eneproedekTuBHI. Y cepeaHbOMY, JlaMIia 31 CBITJIOBUM MOTOKOM B 800
M (IpuOJIU3HO SK Y 75-BaTHOI JJaMIT PO3KAPIOBAHHS), CIIOKKUBa€e Bchoro 10 Br.

Cynep nosruit pecypc pobotu. PospaxynkoBuii Tepmid cBitiHHg — Big 30 g0 50 Tucsu
TOJIMH, pPecypc BKIIOYEHb 1 BUKIIOYEHb — B cepeaHboMy Bin 15 mo 25 tucsay nukmie. Cuin
BI[3HAYUTH, II0 peajbHE BIAMOBIIHICT, LHUX MapaMeTpiB CHIBHO 3aJIXKUTh BII THITY
BUKOPUCTOBYBAaHUX CBITJIOMIONIB 1 skocTi BurotoBieHHs camoi LED mammu. Tomy kpamie
KYIyBaTH CBITJIO/10/IH1 JJAMIIH BiIOMUX 1 IEPEBIPEHUX BUPOOHUKIB.

MutteBe BKiIOYeHHS. CBITJIOMIONHI JaMIM CHAajaxylOTh Bilpa3y IMicis BKIIOYEHHS. Y
HUX HEMae THIOBOTO JJIsl eHepro30epiralouux jJamim Mepios «po3ropTaHHs.

Komoopt mns oueir. LED naMnu garoTe piBHOMIpHUH, ONTUMANbHUN A7 30pYy, M'SKUN
MOTIK CBITJIAa 0e3 MepexTiHb. Lle Ay)xe BaXXJIMBO HE TUIbKH B OCBITJIIEHHI poO0OYOro MicCIls, aie i
JUIS CBITY B 30HI BIIMOYHMHKY, & TAKOX Y TOBCSIKACHHOMY JJOMAIlTHHOMY OCBITJICHHI.

besneka. CBiTioAi0AHI JlaMOM HE MalOThb B CBOIM KOHCTPYKIIi PTYyTI 1 IHIIMX
HeOe3NMeyHux Juis JroAuHA eneMeHTiB. Komba poscitoBaua B OUIBIIOCTI BHIMAIKIB HE
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BUTOTOBJISIETbCS 31 CKia, a 3 tuiactMacu. Ceitno LED nammu He Hece B CBOEMY CKIail
mKimBuX Y @-BUNPOMiHIOBaHb. BifICyTHS 1 TEIJIOBE BUIPOMIHIOBAHHSI.

BincyrHicts  iH(pauyepBOHOTO BHUIPOMIHIOBaHHA. € BaXJIMBUM MOMEHTOM IIpU
OCBITJICHHI IPUMIILIEHb 13 BCTAHOBJICHUMHU KaMepamH 1 iH(pauyepBOHUMHE JaTYUKAMHU OXOPOHHHUX
cucreM. 3-3a TOTO, IO CBITJIOMIONHI JaMITM HE JAIOTh IHPPaYepBOHOTO BUIIPOMIHIOBAHHS, BOHU
HE CTBOPIOIOTH MEPEIIKO] Y pOoOOTI OMIOHOTO 0018 THAHHS.

Taomumsa Nel
«[TopiBHSHHS TOTYKHOCTI CBITJIOIOTHUX JIAMII 3 JITAMITAMH HAKaJTFOBAaHHS 1
JIFOMIHECLIEHTHUMU JIAMITAMU

INlamna JIliomiHeclyeHTHA CeiTnogiogHa CBiTnoBuM NoTik
pO3XaploBaHHA namna namna

1516 Br
18-20 Bt

: 18-20 Br

8-10 Br

~900 Jim

~700 Jim

~1200 Jim

~1800 Jim

m

IIutanns 1A camonepeBipKH

1. Homy noBTopHe 3anantoBanHs jgammnu J[PJI moxxnuse nuie yepes 10... 15 xBuauH micns
il noracaHHs ?

2. Nostcuits OynoBy 1 npuHuun aii ntamn JPJI.

3. OcHoBHi nepeBaru i Hepoiku Jamil JIPJI mopiBHSHO 3 TIOMIHECIIEHTHUMU JIAMITAMHU.

4. TosicHITH IPU3HAYEHHS JIIOMIHO(OPY B ra30pO3psAHUX JaMIIax.

5. Slka pizHuLs MK Jamnamu tuny JIE 1 moMiHeCIeHTHUMHU JaMIamMu?

6. SIki BUMOTH NMPEA'ABISIOTHCA JI0 JIaMII, 1110 BUKOPUCTOBYIOTHCS B TETUTUIISX ?
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7. SIki m1aMIIi BUKOPUCTOBYIOTHCS ISl YABTPa(ioIeTOBOTO OPOMIHEHHS?

3aB/1aHHs HA caMOCTiliHe ONPalIOBaHHSA Ta MiATOTOBKY
1. CaMOCTiifHO BiTHOBUTH MaTepiai 3 OnUcy OyA0BHU, MIPUHIMITY A1l ra30pO3PSIHUX JTaMIT
Ta X OCHOBHI XapaKTEPUCTUKHU.
2. CaMOCTIifHO BiTHOBUTH Matepiall 3 onucy OyI0BH, TPUHIUITY [Iii CBITOIIOHHUX JIAMII.
3. CamocCTiifHO OmpalOBaTH JOJATKOBHI Marepiaql Ha TeMmy: Hacmigku BIUMBY
JIOMICIIEHTHOTO OCBITJICHHSI Ha OpraHi3M JroauHu. HaiibesneyHimmii criekTp BUIPOMIHIOBAHHS
JUTSL OpraHi3My JIFOTUHH.

TEMA NeS. BUBHAYEHHSA OCHOBHUX ITOKA3HUKIB CBITJIOTEXHIYHOI'O
PO3PAXYHKY

Merta: o3HailoMuTu 37100yBayiB BHILOI OCBITU 3 METOAMKOIO BHOOPY Ta pPO3paxyHKY
OCHOBHUX MOKa3HUKIB CBITJIOTEXHIYHOTO PO3PaXyHKY.

AHoTauin

B Temi po3risaaoTbes OCHOBHI BUMOTH JI0 €1€KTPUYHOTO OCBITJIEHHS, BUJIM T4 CUCTEMU
OCBITJIEHHS, OCOOJMBOCTI BHOOpPY THUNIB JDKEpeN CBITJa 1 CBITWIBHHUKIB, HOPMOBAHOT
OCBITJICHOCTI, Koe(illieHTa 3amacy Ta pO3MIIIeHHS CBITWIbHHUKIB. HaBenaeHo mpuHIMIHN
MIPOEKTYBAaHHS OCBITJIIOBAIBHUX YCTAaHOBOK, IO 3a0e3MedyloTh KOMQOPTHI 30pOBI yMOBH,
eHeproeeKTUBHICTh Ta Oe3meKy mpari. 3100yBadi OTPUMYIOTh 3HAHHS IIPO BILJIMB OCBITJICHHS
Ha MPOAYKTUBHICTH 1 SIKICTb Tpall, a TakoX MPO HOPMATHBHI BUMOTH J0O OCBITJICHHS
BUPOOHUYHX 1 JOTIOMDKHUX MPUMIIICHbB.

Keywords: lighting, lighting calculation, illumination, light sources, lamps, agricultural
premises.

ILnan Jekuii
1. OCHOBHI BUMOTH JI0 €JICKTPUYHOTO OCBITIICHHS CLIbCHKOTOCHOIAPCHKUX MIPUMIIIICHB.
2. Bumu 1 cucTeMu OCBITJIIEHHS.
3. Bubip Tumy mKepen CBiTiIa Ta CBITHJIBHHUKIB.
4. BuGip HOpMOBAHO1 OCBITJIEHOCTI.
5. Bubip xoedimieHTy 3anacy.
6. Po3MiIlieHHsI CBITUIIBHUKIB Y IPUMIIIICHHI.

Xix npoBeeHHs JEKIIHHOT0 3aHATTS
I. Opranizaiis rpymnu;
II. MoTtuBaris HaBYaJdbHOI AIbHOCTI. OTroJIoMIEHHS TEMU il METH;
I11. BuknageHHs Ta 0OrOBOPEHHSI HOBOTO MaTepiany.
IV. OronoiieHHs 3aBAaHHS Ha CaMOCTIHE OTPAallOBAHHS Ta MIATOTOBKY.

8.1 OcHOBHI BHMOIM [0 €JEKTPHYHOIO OCBITJECHHSl CLIBCBKOIOCHOJAPChKHUX
NpUMilleHb

YMoBHU IOTYYHOTO OCBITJICHHS B CiJIBCBKOFOCHO,Z[apCLKI/IX l'IpI/IMiIJ_ICHH}IX MAaKTh BIIJIMB Ha
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30poBY poOOTYy, (pi3MUHUI 1 MOpATLHUH CTaH JIOJCH, a OTKEe, HA MPOIYKTHBHICTH Iparli, SKiCTh
OPOAYKIil 1 BUPOOHWYMIA TpaBMaTtu3M. UMM TOUHINIE 1 HampyKeHille BUKOHYBaHa 30pOBa
pobGoTta, TMM Outbmie Iel BIUIUB. UWCIEHHUMH JOCTIHKCHHSIMH BCTAaHOBJICHO 3aJIC)KHOCTI
¢GyHKIIH 30py Bil YMOB IITYYHOTO OCBITJIEHHs. HUMM KepyIOThCS TP HOPMYBAHHI KUIBKICHUX 1
AKICHUX XapaKTePUCTUK CUTbCHKOTOCTIOAAPCHKUX OCBITIIOBAIBHUX YCTAHOBOK 1TPH BHPOOJICHHI
pEKOMEH Il 11010 BUOOPY JHKEPEN CBITIIa, CUCTEM 1 CIIOCOOIB IITYIHOTO OCBITICHHS.

30UTbIICHHS OCBITJICHOCTI y BHPOOHMYMX MPHUMIMIEHHSIX 1 B MICISX MPOBEICHHS
30BHIIIHIX pOOIT MO3UTHBHO BIUIMBAE Ha Taki (QYHKIIT 30py, SIK TOCTPOTA, CTIMKICTH SICHOTO
0adyeHHs, MBHIKICTh PO3PI3HEHHS, KOHTPACTHA YyTJIUBICTh. [IpH MigBHIEHHI KOHTPACTy MK
00'eKTOM pO3pi3HCHHSI 1 ()OHOM, Ha SKOMY OO'€KT pO3IIISIIAETHCS, 30pOBa IPAIE3IaTHICTH
30UIbIIyeThbCcsl. BOHAa TakoX 3aneXuTh BiJ CHIBBIIHOIIEHHS SICKPaBOCTI POOOYOI 30HM 1
HABKOJIMIIHBOTO (POHY, 110 MOTpAIUIsie B IOJIE 30py MPALIOIYOro: 31 30UIBIIEHHSM LBOTO
CHIBBIJHOILLIEHHS MPale3/1aTHICTh 3HWKYEThCA. BUIbII CIPUATINBE BIIHOLIEHHS SCKPAaBOCTI Ma€e
MICIIE TPU CHCTEMI 3arajlbHOrO OCBITJIEHHS, MEHII CHPUSTIUBUN - HpU KOMOIHOBaHOMY
OCBITJIEHHI. B ocTaHHBROMY BHUIIAJKy YMOBH 30pOBOi pOOOTH MONIMIIYIOTHCS MPU MIIBUILEHHI
SCKpaBOCTl ()OHY, L0 JIOCSTAETHCS MIJIBUILEHHSAM KOE(DILIEHTIB BiOOpaXXe€HHS IMOBEPXOHBb
NpuMilleHb (CTiH, cTedl, NIOTH) Ta BUpPOOHMYOro oOnanHaHHsA. OnHaK 3aHaATO CBITII
MOBEPXHI1 CTIH, MIJUIOTH 1 yCTaTKYBaHHS MOXYTh CIIPAaBUTH HEraTUBHUIA BILIUB.

barato BupoOHMYMX omepaliii BUMaraioTh MEBHOTO HANpsMy CBiTJa, MpU SKOMY Ha
poOouiii MOBEPXHI CTBOPIOIOTHCS HANOUIBII CIPHUATIMBI YMOBH 30poBOi pobotu. Hampuxman,
Kpale BUSBISIOTBCS JI€Tall, 3HUKAIOTh a00 3'SIBISIOTHCS TiHI, YCYBA€ThCA TOMAJAHHS B IOJIE
30py JI3epKaJIbHE BITOOpaXKEHHS JKEPEIT CBITa 1 T.11.

3a3HayueHl YMOBH JOCITAIOTHCS 3aCTOCYBAHHSAM CHCTEM 3arajbHOr0 ab0 KOMOIHOBAaHOTO
OCBITJICHHSI, BHOOpOM HAWOUIBII JOMUTbHOI HA JaHUX YMOB OCBITIIIOBAJIBHUX TPUIIAIIB
3arajlbHOTO Ta MICIIEBOTO OCBITJICHHS Ta iX PO3MIMICHHS M0J0 pobOoumx micib. Yacrto
ONTUMAJIbHI PIIEHHS OCBITJIIOBAJIbHUX YCTAHOBOK 3HAXOAThHCS €KCIIEPUMEHTAIbHUM LUIAXOM.

[Toripmienns (yHKIIH 30py BUKIWMKAE TpsiMa OJECKICTh, TOOTO HaaMIpHA SICKPaBICTh
mkepen ceiTiia ta OIl, 1 Bigbuta OGJIECKICTh - I3epKallbHE BiIOOPa)KEHHS CBITJIOBOTO MOTOKY Bij
poOoyoi MOBEpXHI B HANpPaBICHHI OYed NpaLOYMX. BacTUBICTh BEIUKUX SPKOCTEH
CTBOPIOBATH CJIIMYYiCTh HA3MBAETHCs OJleckocTiO. HeratuBHa st 61€CKOCTI Ha 3ip TUM OUIbBIIE,
YUM TOYHIIIE, OUTBII HampyXeHa 1 TpuBamima 3opoBa poborta. [Ipu HasBHOCTI OJeCcKOCTi
3HWXKYEThCS NPOAYKTHBHICTb Ipalll, MIBULLYETHCSA 30pOBA 13arajibHa BTOMA.

OOMexeHHs npsiMoi OieckocTi gocsiraeTbest Buoopom OII 3 ontumanbHUMM JUIsS TaHUX
YMOB CBITJIOTEXHIYHHMHU XapaKTEPUCTUKAMH 1 NPaBUIBHUM iX po3MillleHHsIM. Baxue ycyBaTu
BiT0OpakeHy OJIECKICTh.

HeraruBHmii BmiMB Ha 3ip HagaloOTh Mynbcallii ocBiTieHocTi npu skuBieHHI OIl Bix
okepen mpoMucioBoi yactotd (50 ['m), siki BUKIMKaOTh cromiieHHs 30py. [Ipu ocBitieHHi
IpeaMeTiB, SKI IIBUAKO pyXamoTbcs a0o 00epTaroThCsl MOKE  3'SIBUTHCA  SIBUILE
CTpOOOCKOMIYHOTO e(eKTy, 10 MiIBUILYe HeOe3NneKy TpaBMaTH3My. B  OCBITIIOBaIbHHMX
yCTaHOBKaX MOBHHHI BXKUBATHCS 3aXOJU IIOJ0 3HUKEHHS IyJbcallil 10 piBHS, BCTAHOBJIEHOTO
HOpMaMH.

3axoaM IMIOJ0 TOJIMIIEHHS OCBITJIEHHS B CUIBCBKOTOCHOJAPCHKUX TMPHUMILIEHHIX
BUMArarmTh JIOJATKOBHUX, I1HOAI 3HAUYHUX BHTpAT, SKi IIBUJIKO OKYMNAIOTHCS 33 PaxyHOK
MIIBUILIEHHS TPOYKTUBHOCTI Mpalli, MOJIMIIEHHS SIKOCTI MPOIYKIIii Ta 3HM)KEHHS TpaBMaTHU3MY.

o0 enexTpuyHE OCBITJIIEHHS CIPHSIIO YCIIIIHOMY BUKOHAHHIO POOIT, SIKi MPOBOIATHCS
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B MIPUMIIIICHHSIX, BOHO MOBUHHO BIANOBIIaTH 0araTboM BUMOTaM, HAHOUIBII BOKIHMBUMH 3 STKUX
€:

- pobouunii mepcoHan MOBUHEH n00pe Oaunmth Mmicue cBoe€i podotu. [lyis 1mporo Ha
pobodomy Micii i B yChbOMY MPHUMIIIEHHI TTOBHHHO OyTH IOCHTH CBITJIIO 200, SIK 1€ MIPHIHATO
Ha3WBaTH, IOBUHHA OyTH CTBOpEHA HEOOXiJHA /IS JaHUX YMOB pOOOTH BETMYMHA OCBITICHOCTI
Ha pobovoMy Micti 1 B mpuMimeHHi. st pisHUX poOiT i NpUMIIIEHb CHeliaTbHUMUA HOPMaMH
BCTAHOBJICHI MIHIMaJIbHI1 3HAYEHHS OCBITJIEHOCTI;

- CBITHJILHHKH, SIKi OCBITIIIOIOTH MPUMIIICHHS 1 po00di Miclis, HEe MOBUHHI HAJaBaTH Ha
04i poOOYOTO TIePCOHANTY CIIMYYOoi [ii, 110 MOXE MaTH MiCIle IPY HENpPaBUIBHOMY BUOODI TUIIIB
CBITHJIbHUKIB, HEJIOCTaTHHOI BHCOTH iX MiABICY a00 HEBIAIOMY PO3MIIICHHI CBITHJIBHUKIB Yy
MIPUMIIICHHI;

- BUpINIaJIbHE 3HAa4YeHHs JUIsi OaraTboX BHUPOOHUITB Ma€ MNpaBWIbHUN BHUOIp THUIIIB
JDKEpeIl CBITJIa, 11€ BITHOCUTbHCS JI0 NTALTHUKIB, KOPIBHUKIB, CBUHAPHUKIB Ta 1H. IPUMIIIEHB;

- s OaraThoX poOIT He Oalayke, K CIpsIMOBaHE CBITJIO Ha pobodomy micti. Tak, ogH1
poOOTH BUMararoTh M'SIKOTO, PO3CISIHOIO CBITJIA, IHIII — PI3KO HAIIPaBJIEHOTO OCBITJIEHHS, 1HOAL
M IUIKOM BU3HA4YeHUM KyToM. OTpuUMaHHS HEOOXIHOTO HANpsIMKY CBITJIa JOCSTAEThCS
3aCTOCYBAaHHSIM CBITWJIBHUKIB PI3HUX THIIIB 1 IPaBUIIBHUM X pO3TallyBaHHSM B MPUMIIIEHHI;

- CBITWJIBHUKHA B BUPOOHMYUX, MPHUMIIIEHHSAX MOBUHHI OyTH pO3TalllOBaHI Tak, 11100
BOHU CTBOPIOBAJIM JIOCUTHh PIBHOMIPHY OCBITJIEHICTH IO BChOMY INpPUMIIIEHHIO (a00 YacTUHU
NPUMILIEHHS, A7 $KOI HOPMYEThCS OJHA 1 Ta K BeJIMYMHA OCBITJIEHOCTi). 3Ha4yHa
HEpIBHOMIPHICTh OCBITJICHHS HPU3BOJAUTH 1O BHUCBIYYBAHHS JAEAKHX AUISHOK NPUMIIIEHHS 3
OUTBIIOI0 OCBITJIEHICTIO HDK MOTPIOHO, IIO TOPYIIYE CIOKIMHUNA XapakTep OCBITJIEHHS 1
BUKJIMKA€E MEPEBUTPATY €HEPTii;

- TIPOTATOM BCHOTO Yacy poOOTH OCBITJIICHHSI BEJIMYMHA OCBITJIICHOCTI HE TTOBUHHA YacTO
1 pidko MiHATHCS. [[iTKOM HENPUITYCTHMI KOJMBAHHS OCBITJIICHOCT1 Bill TIOIITOBXIB HAaIPyrd B
OCBITJIFOBAJIbHIA MEPEXi, BUKIMKAHUX, HAMPUKIAJ, IMYCKOM IOTY)KHUX E€JICKTPOJBHUTYHIB a0o0
poOOTOIO €IEeKTPO3BAPIOBAIBLHUX amapariB; Taki KOJIMBAHHA HAMNpPYTd AYyXe HECHPHUSTINBO
MO3HAYAIOTHCSI HA 30p1 MPAILOI0YMX, BUKIMKAIOYM BTOMY 30pY 1 3HIKEHHS MPOJYKTUBHOCTI
parti;

- THUIH CBITWJIBHUKIB, SIKI BCTAHOBJIIOIOTHCS B NMPHUMINICHHSIX, TOBUHHI BiAMOBI1IATH HE
TUIBKM CBITJIOTEXHIYHMM BHUMOTaM, 3a3HAU€HUM paHille, aje TaKOoX BIANOBIIAaTH YMOBaM
cepeloBHINa B mMpuMilmieHHI. TyT HEOOXiHO BpaxoByBaTH Taki (aKkTOpH, SK HASBHICTh Yy
MPUMIIIIEHH] MIJBHUINECHOT BOJIOTOCTI, MY, AUMY, KINTSIBH, TOXKEXKO-1 BUOYXOHEOE3IMEUHUX
pPEYOBMH 1 Ta3iB, BUAUICHHS Yy BUIUIAI ra3iB, MapiB 1 MWLy PEUYOBUH, SKI MPU3BOIATH 0
pyHHYBaHHS CBITUJIbHHKIB;

- HapeuTi, HeoOXiIHO CTBOPIOBATH YMOBH 3PYyYHOTO OOCIYrOBYBAaHHS €JIEKTPUYHOTO
OCBITIIEHHS 1, 30KpeMa, MoAdaTH Npo BUIBHUN JOCTYNl JO CBITWIBHUKIB JJS 3aMiHU
MePeropiBIIMX JaMI 1 OYMCTKH BiIOMBAYIB 1 CKJIa BiJ MUITY Ta Opymdy.

SIkimo BpaxyBaTH IepepaxoBaHi BUMOTH J0 €JIEKTPUYHOIO OCBITJIEHHS BUPOOHUYMX
MPUMIIIEHb, TO MOXHA CIUIAHYBAaTH HACTYIHUH Mepellik MUTaHb, K1 HEOOXIJHO BUPILIYBATH MPH
PO3poOILIi CBITIOTEXHIYHOT YACTUHU MPOEKTY:

- BHOIp CHCTEMHU 1 BUIY OCBITJIEHHS;

- BUOIp BEIMYMHU OCBITIIEHOCTI;

- BUOIp THIIIB JKEpeI CBITIIA;

- BUOIp TUIIIB CBITHJIHUKIB;
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- BHOIp KUTBKOCTI CBITUJIBHHKIB 1 CXEMU 1X pO3MIIIEHHS;
- BHU3HAYCHHS MOTYXHOCTI JDKEpET CBITIIA.

8.2 Buau i cucteMu oCBIiT/ICHHA

Bua ocBiTiieHHsi — 1ie Kiacuikaiiss CUCTEM OCBITJIICHHS 3a CBOIM (DYHKIIOHAIBHUM
MPU3HAYCHHAM y BUPOOHUYOMY IIpOIIeci O 3a0e3neueHHI0 0e3nepeliitHoi aii i€l cucteMu.

CucreMa OCBiTJIeHHSI — CYKYITHICTh JDKEPET ONTHYHOTO BHIIPOMIHIOBAHHS 00’ €THAHUX
IO MEBHIM CXeMi PO3TallyBaHHS.

SIK cucTeMH OCBITJIEHHS TaK 1 X BHIM NMpHU3HAuYeH] /Ui 3a0e3MeUeHHss HeoOXiTHIX YMOB
BHIMMOCTI Y 30H1 POOOYHX MICI[b 200 OTOUYIOYOTO IIPOCTOPY BUPOOHHUOTO 00’ €KTY.

B mpaxTuii ocBiTiIeHHsS BUPOOHUYHMX 00’ €KTIB BUKOPUCTOBYIOTHCS CUCTEMHU 3arajbHOTO,
MICIIEBOTO Ta KOMOIHOBAHOTO OCBITJICHHS. Y CBOIO 4YEpPry CHCTeMa 3arajlbHOTO OCBITJICHHS
PO3pIBHAETBCS 3a cHoco0amMH pO3TallyBaHHS JKEped BUIIPOMIHIOBaHHS: pPIBHOMIpHE Ta
noxanizoBaHe. [Ipu piIBHOMIPHOMY OCBITIIEHHI B1ICTaHb MDK JKEpellaMU BHUIIPOMIHIOBAHHS Y
paay 1 MDK psaMHM MpU PO3TAIIyBaHHI JOTPUMYEThCS He3MiHHOIO. [Ipu nokamizoBaHoMy
pO3TalllyBaHH] IMOJOXKEHHS KOXKHOTO JDKEpeja BUIPOMIHIOBAHHS BU3HAYAETHCS MIPKYBAHHSAM
BUOOpY HAMBUTITHINIONO HAMNpsSMKY CBITJIOBOTO TOTOKY 1 YCYHEHHA 3aTiHOK Ha
OCBITJTFOBAJILHOMY PO0O0OYOMY MicCIIl Ta IUTKOM 3aJIe)KUTh BiJl PO3TAlIyBaHHS TEXHOJIOTTYHOTO
oOnasHaHHS.

MicuieBe OCBITJIICHHS CITY)KUTD JIJIs 3a0€3MeUeHHsT HEOO0X1THOTO PIBHSI BUIUMOCTI TUTBKH Y
rpaHulgax po6odoi mnoBepxHi. CBITWIBHUKM MICIIEBOTO OCBITJIIEHHS MOXYThb OyTu abo
CTaI[ioOHapHUMHU, 00 IEPEHOCHUMH.

KombinoBaHe OCBITIICHHS — 1€ CYKYITHICTb 3arajbHOTO 1 MIiCIIEBOTO.

I[Ipu BuOOPI cHUcTeM OCBITJIEHHS  HEOOXiTHO  KOPUCTYBATHCS  HACTYITHUMU
MIPKYBaHHSIMU:

- 3arajibHy PIBHOMIPHY CHCTEMY OCBITJIEHHS HAHOUIbII TOIUIBHO 3aCTOCOBYBAaTH Y
MIPUMIIIICHHSX

a) Jie BAKOHYIOTBCS BITHOCHO Tpy0i poOOoTH;

0) B AKHX po0OOUi MOBEPXHI PO3TAIIOBaHI 3 BEJIMKOIO MIUTHHICTIO a00 poOoTa BEACTHCS IO
BCIH IUIOIIYHI;

B) TPOMAJICBKOTO IIPU3HAYEHHS, HABUAIbHHUX Ta MOOYTOBHUX;

I) TBapUMHHULBKUX Ta IHIIUX CUILCHKOTOCIOJAPCHKUX MPUMIIIEHHSAX, J€ HOPMOBaHa
OCBITIIEHICTh He mepeBuilye 50 nK g nammn po3kaproBaHHsa Ta 150 mK Ui Ta30po3psSIIHUX
Jam;

- JI0 TepeBar 3arajbHOTO PIBHOMIPHOT'O OCBITJICHHS HEOOX1THO BiTHECTH:

a) 3a0e3reyeHHs PIBHOMIPHOTO PO3MOJUTY OCBITJIIGHOCTI 3arajibHOrO PiBHS IO BCIH
TJIOIIHMHI MPUMIIIIEHHST,;

0) 3aCTOCYBaHHS CBITWJIBHHUKIB 1 JPKepesl BUIPOMIHIOBAHHS OJJHOTO THUITY 1 HOTY>KHOCTI;

B) OJIHAKOBA BUCOTA Mi/BICY;

') Manuii koeillieHT Mynbcallii; 1) He 3axapairye poOoui MicIis;

€) KOHCTPYKTUBHO HE TIOB’sI3aHE 3 TEXHOJIOTTYHUM OOJIaJHAHHSAM;K) HEe TIOTpedye 3MIHU
IIPU NIEPECTAHOBII POOOUYUX MiCLIb;

- JI0 HEJOJIKIB 3araJbHOr0 PIBHOMIPHOTO OCBITJICHHS MOJKHAa BIHECTH: a) MOTpedye
BUKOPHUCTaHHS JUKEpesl BUIIPOMIHIOBAHHS OUIBIIOL
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MOTY>KHOCTI HIXK IPH JIOKAJIHHOMY;

0) He 3a0e3neuye HEOOXiAHUN PIBEHb OCBITIEHOCTI 1 HAIPSIMOK CBITJIOBOTO MOTOKY Ha
pOOOUYMX TMOBEPXHAX, SAKI MOXYTh OYTH 3aKpUTHMH OJU3bKO PO3TAIIOBAaHMM OOJIQJIHAHHAM 1
CaMHM IPALIOI0YHM;

- JIOKAJIi30BaHA CHCTEMa OCBITJICHHS BHUKOPUCTOBYETHCS Yy BHUIAJIKaX: a) BEIHUKHX
PO3MIpiB OCBITIIFOBAHUX ITOBEPXOHB;

0) pO3MIIIEHHS TEXHOJIOTTYHOTO 00IaJHAHHS 30CePEKECHUMU TPyIaMHu, a0 psIaMu;

- IO TepeBar JOKalli30BaHOT CHCTEMH OCBITJIICHHSI MOYKHA BITHECTH:

a) TOTpiIOHA TOTYXHICTh JDKEpela BUIPOMIHIOBAHHA, SIK NPAaBWIIO MEHINA, HDK TMpPH
3araJlkHOMYy PIBHOMIPHOMY OCBITJICHHI;

0) I03BOJISIE Kpalle OCBITUTH poOOYl TOBEPXHI 3a PaxXyHOK YCYHEHHs TiHEH BIj
oOJTaJHaHHS Ta CaMOTO TPaIliBHHUKA;

B) 3a0e31eYnTH HeoOX1THUI HANPSIMOK CBITJIOBOTO IIOTOKY;

- JI0 HEJOJIKIB JIOKAJII30BaHOT CUCTEMH OCBITJIEHHS BIIHOCATHCS:

a) oTpedye pO3paxyHKy OCBITIICHOCTI Ha PI3HUX AUITHKAX BUPOOHUYOT TOBEPXHI,

0) HEOOXIOHICTb IHAMBIAYaJIbHOTO BHOOPY THUIy CBITWJIBHMKIB 1  JDKEpes
BUIIPOMIHIOBAHHS 3T1IHO 3 PO3TALIyBaHHSAM Ta OCOOJIMBOCTSAMHU POOOYUX MICIb;

B) Te, 0 MOKe OyTH pi3HA BHCOTA Mi/IBICY CBITHJIBHUKIB;T') KOHCTPYKTUBHA MPHUB'I3Ka J10
po60YOTO MICIIS;

1) oTpeOye 3MIHU MPU TEPECTAHOBII POOOUNX MICIb;

- Y BUPOOHMYMX MPUMIIICHHSIX 3a00pOHSETbCS BUKOPUCTAHHS TUIBKU

MiCLeBOT'0 OCBITJICHHS:

- JI0 TIepeBar MICIIEBOTO OCBITJICHHS MOJKHA BIJHECTH: a) MEHIIA MOTYXKHICTh pKepesa
BHUIIPOMIHIOBAHHS;

0) MOKJIUBICTB TIEPEHOCY CBITHJIBHHUKIB Y MicIisl, 0€3M0CepeTHhOTO BUKOHAHHS POOIT;

B) MOXJIMBICTh 3a0€3MEUUTH HEOOXITHUIM HAIPSMOK CBITIIOBOTO MOTOKY;

- JI0 HEIOJIKIB BITHOCSATHCA TAKUW CaMHK TEPEIiK, 10 1 CHCTEMH JIOKAJi30BaHOTO
3arajibHOTO OCBITJICHHSI Ta HEOOXIIHICTh BUKOHAHHS OKPEMOi eJIEKTPUYHOI MEpEeki 1 Ha IHIITY
Hampyry; 000B’s13K0Ba HEOOX1AHICTh IOIOBHEHHS CUCTEMOIO 3arajbHOr0 OCBITIICHHS;

- KOMOIHOBaHY CHCTEMY JOLJIbHO BUKOPUCTOBYBATH:

a) IpY CTBOPCHHI HAJIGKHUX YMOB BUIUMOCTI y TPAHHUIIX POOOYHUX TOBEPXOHB CYMICHOIO
JI€I0 3aralIbHOTO Ta JIOKAII30BaHOTO OCBITIICHHS;

0) Mpu BUCOKOMY PiBH1 HEOOX1THOT OCBITJIICHOCTI;

B) IIPU HEIIUIbHOMY 1 (PiKCOBAaHOMY pO3TallyBaHHI pOOOYHX MICIIb;

') mpu HEoOXiIHOCTI B MEBHOMY a00 3MIHHOMY HAIPSIMKY CBITJIOBOIOTIOTOKY;

) TpU HEJOCTYIMHOCTI POOOYMX TMOBEPXOHb JUISI 3arajJbHOTO OCBITICHHS 3aBJSKH
3aTiHEHHS iX YaCTMHAMM TEXHOJIOTIYHOTO 00JIaIHAHHS;

€) MpU BUKOHAHH1 pOOIT BUCOKOT TOYHOCTI,

) TIPU OCOOIMBUX BUMOTAX JI0 SIKOCT1 OCBITJICHHS;

- 10 TIiepeBar KOMOIHOBAHO1 CHCTEMU OCBITJICHHS BITHOCATHCS:

a) MOXJIMBICTh OTPHMMAaHHSI 3HAYHO BHUCOKOI OCBITIEHOCTI Ha POOOUYUXIIOBEPXHSIX;

0) 3a0e3nedeHHs MEBHOTO 1 3MIHHOTO HAIpsSMYy CBITJIOBOTO IMOTOKY; B) MOJKJIHMBICTh
OCBITJICHHS BHYTPILIHIX MTOPOXHHUH IPEAMETIB;

- HEIOJIKaMU KOMOIHOBAHOI CUCTEMH €:

a) HEeOOXIIHICTh OUNBII BUCOKUX KaIliTAIbHUX BKJIQJIeHb, HDK MIPH CHUCTEMI 3arajabHOTrO
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OCBITJICHHS;

0) Taki K cami, 110 MO3HAYEH] Y MYHKTaX a-1 HEJOJIKIB JIOKaTi30BaHOT CUCTEMH;

- CJiI 3HATH, IO 3arajbHE PIBHOMIPHE OCBITJICHHS y KOMOIHOBaHI cHCTEMi MOBUHHO
3abesneuyBatn He MeHII, HDK 10% HOPMOBAaHOI OCBITICHOCTI HE3aJIEKHO BiJ THITY JIaMII
JIOKaJi30BaHOTo a00 MICIIEBOTO OCBITJICHHS, aje He HIk4e S0 JIK Mpu JamIax po3KaproBaHHS Ta
150 nx mpu ra30pO3pSAAHKX JIAMITAX.

3a Bumom ocBitineHHs, 3a Hopmamu JIHB B.2.5.-28-2006 «Ilpupomne i mTy4He
ocBiTiieHHs. HopMu nipoeKTyBaHHs», MOXKeE OyTH:

- pobodye, MpU3HAYCHHS SKOTO € 3a0E3MEYCHHS HEOOXITHOI OCBITIICHOCTI Ha POOOYMX
MOBEPXHSIX;

- 4Yeprose, sike MPU3HAUEHO JUIsl OCBITJIEHHS NMPUMIIIEHb Y TEMHUH mepiof 100u;

- OXOpOHHE, SIKE BUKOHYETBHCS JUISl OCBITJIEHHS TEPUTOpPIM BUPOOHMYMX OO’€KTIB 30BHI
MIPUMIIIECHB;

- aBapiiiHe, iK€ 3aCTOCOBY€ETHCS MPH BIIMOBI poOOYOro OCBITJIIEHHS 1 MpU3HAaYeHe abo
JUTs €BaKyallii Jiro1ei, abo MpOJOBKEHHSI BUPOOHUYOTO TPOILIECY.

Jly1 BU3HAUEHHS BUY OCBITJICHHS IIPU MPOEKTYBaHHI, HEOOX1IHO BpaXxOBYBaTH HACTYIHI
pEeKOMEHTaIlii:

- poOoue OCBITJIEHHS € OCHOBHUM BHJOM 1 3aCTOCOBYETHbCSI Ha BCIX BHPOOHHYMX
JUISHKaX 1 poO0YuX MICISX;

- YeproBe OCBITJIEHHS 3aCTOCOBYIOTh!

a) s AOTJSAYy 3a TBapMHAMM y HiuHINA miepion moow. [Ipu 1mmpomy 3araigbHa KUTBKICTh
CBITHWJILHUKIB CKJIaIac:

1 OPUMIIIEHHAX IS nMaHHs TBapuH — 10 % Bim 3arajbHOI KUIBKOCTI;
b

2) y TTOJIOTOBUX BiAUIEHHAX - 15 % Bix 3aranbHOT KUTBKOCTI;
- aBapiiiHe OCBITJIICHHS /TSl TIPOIOBXKEHHS POOIT HA CLTLCHKOTOCIIOAAPCHKUX 00’ €EKTaX

BJIAIITOBYIOTH:
a) Ha IHKYOaTOPHHMX CTAaHINSAX, BETEPUHAPHHUX ITYHKTaX, 3EPHOINYHKTaX, $KI MarOTh
NPOTPaBJIIOBadi, CYIIWIBHUX  YCTaHOBKAaX,  JHCIETYCPCHKHX  IYHKTaX, YCTaHOBKaXx

BOJ103a0€3MeueHHs, KaHam3allii Ta Terodikartii;

0) y BUIaKax MOPYIICHHS HOPMaJIbHOTO 0OCIYyrOBYBaHHS XBOPHX;

B) Yy BHUIIaJKaX, KOJU Iepedoi y OCBITICHHI NPUMIIIEHHS BEAyTh N0 TPUITHHCHHS
o0cIryroByBaHHs 0OJIaJJHAHHS, [0 MOKE BUKJIMKATH TOXKEXKY, BUOYX, OTPYEHHS JIFOJICH;

- aBapiliHe OCBITJICHHS JUTS €BaKyallii JIF0JIei BIAIITOBYIOTh:

a) MpHU 3arpo3i MacoBOro TpaBMATH3My, Yy MiCUAX CKym4eHHs mrojei (0utein ik 100
YOJIOBIK);

0) y BUpOOHMUYUX MPUMIIICHHAX 3 YUCIIOM Mpaliooyux Outhin Hix S0mronei;

B) Y AUTSUUX yCTAaHOBAX, HE3AJIEKHO B/l KUIBKOCTI epeOyBaHHS y HUX

IITEN;

- aBapiifHe OCBITJIEHHS U1 TPOJOBXKEHHS poOOTH TOBHHHO 3abe3meuyBaTH Ha
pobounx MiCIfX, AKi MOTPeOYIOTh 000B’A3KOBOT0 0OCIYrOBYBaHHS, OCBITIEHICTh HE MEHII HIXK
5 % Big HOPMOBAHMX YMOB OCBITJICHHS;

- IS SKMBJIGHHS CHUCTEMH aBapifHOTO OCBITJIEHHS TIOBHMHHO 3aCTOCOBYBAaTH abo
pe3epBHE, a00 aBTOHOMHE JIKEPEso KUBJICHHS,

- OCBITJICHICTh, SIKA CTBOPIOETHCS aBapiiHUM OCBITJICHHSM JJs €BaKyallii JIOJeH,
noBuHHA OyTH, He MeHI, sk 0,5 Ik Ha cTeni Mo Bici OCHOBHUX MPOXO/IIB 1 HA CXOJAWHKAX CXO/IB,
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a B 30BHIIIHIX ycTaHOBKax 0,2 1K;
- CBITWJIBHHMKHM aBapiiHOTO OCBITJICHHS TOBUHHI BiAPI3HATHCS BiJ CBITHJIBHHUKIB
po060YOT0 OCBITICHHS.

8.3 Bubip Tumy axepeJi cBiT/ia Ta CBITHIbHUKIB

EJiekTpHYHUM JTKepeJioM CBiTJIa € IPUCTPIiid, AKHUIA IEPETBOPIOE EICKTPUIHY SHEPTII0 B
IIPOMEHHCTY €HEpTilo ONTHYHOTO CIIEKTPY 3 TOBKMHOIO XBUIb Bix 1 10 10° HM. I3 m’satu kmacis
CIIEKTPUYHUX JDKEpeNT CBITIA y  CUIBCHKOTOCIIOAAPCHKOMY  BHPOOHHWITBI  HalOiIbIIe
PO3MOBCIOIKCHHS 3HAUIILIN J1BA:

- JoKeperna TeIIOBOr0 BUIIPOMIHIOBAHHS (JIAMITM PO3YKaprOBaHH);

- Ta3opo3psAlHl JoKepena ONTUYHOTO BUIIPOMIHIOBaHHS HHU3bKOIO, BHCOKOIO 1
HAJBUCOKOTO THUCKY.

Jlamnu po3xkaproBaHHS BIAPI3HAIOTHCS MK COOO0I0 €JIEKTPUYHUMHU, CBITIIOTEXHIYHUMU Ta
eKCIUTyaTal[IHHUMH XapaKTepUCTHKAMHU.

Jlo enexTpUYHUX XapaKTePUCTHK BITHOCITHCS: HOMIHaJIbHA Hampyra, HOMIHaJIbHA
MOTYXHICTh,  pig  cTpyMy  (TOCTiHMH,  3MiHHMI).  OCHOBHOIO  CBITJIOTEXHIYHOIO
XapaKTEPUCTUKOI € BHUIIPOMIHIOBaHMH CBiTJIOBUi moTik @) , AKMH 3aIEKHTh Bif

CICKTPUIHHUX XaPAKTCPUCTHK Ta TEMIICPATYPH pO3IrpiBy HUTKH PO3KAPEHHS.

ExcnoyartauniiiHUMU  XapakTepUCTUKaMHU, $KI BU3HAYAIOTh EKOHOMIYHI TOKa3HHUKHU
poOoTH J5amm, € CBITJIOBa BigJaya Ta HOMIHANBHUN TepMiH ciyxOu. IIpomuciosicTio
BHITYCKAIOTHCS PI3HOMAHITHI JJAMITH PO3KapIOBaHHS.

Haii0inpiie 3acToCyBaHHS 3HAWIUIM JIAMIM: 3arajlbHOTO TPU3HAYCHHS, KBapIIOBi
TaJOTeHHl JIaMIK Ta JAMIUA-TEPMOBHUIIPOMIHIOBAYl 3 PI3HUMH XapakTepucThukamu. s
MIIBUIIECHHS €(PEKTUBHOCTI JHKEPET ONTUYHOTO BUIIPOMIHIOBAHHS BCE OLIBIIE 3BEPTAIOTh yBary
Ha Ta30pO3PsI/IHI JaMIId, A0JIs SIKUX B CTPYKTYp1 BUPOOHHUIITBA HEYXUIIBHO 3POCTAE.

B mpomeci mpoekTyBaHHS mpu BHOOpI JpKepera CBITIIa HeOOXiIHO BpaxoBYBaTH
HACTYITHE:

- JUIs 3arajJbHOTO OCBITJIGHHS MPHUMIIIEHh OCHOBHOTO BHPOOHMYOrO MPU3HAYCHHS
(yTpuMaHHS TBapWH, MTHIN 1 3BIpiB) CIif, SK MPAaBHIO, 3aCTOCOBYBATH Ta30pO3PsAIHI JKEpea
CBiTJIa HU3BKOTO TUCKY (JromiHectieHTHIamnu tuny JIb, JIBP, JIJ] Ta iH.);

- 7S OpUMILIEHb MiICOOHOTO NMPHU3HAYEHHS PEKOMEHIYEThCS 3aCTOCOBYBATH JIAMIIH
POKAPIOBAHHS;

- JIO3BOJIAETHCS Ui OCBITJICHHS MPUMIIIEHb OCHOBHOTO BHUPOOHHYOTO NPHU3HAYCHHS
3aCTOCYBaHHS JIaMII pO3)KaprOBaHHsI, alie Ile HeOOX1HO 3’COBYBATU 3 PEKOMEHAALISIMU;

- U1 OCBITJICHHS TEPUTOPIi CUIbCHKOTOCIIONAPCHKUX ITIMPUEMCTB, BHPOOHHYHX
IUIOLIA/I0K, MPOT3IIB CIiM, SIK MIPABUIIO, 3aCTOCOBYBATH ra30pO3PsAIHI KEpesa CBITJIa BUCOKOTO i
HU3BKOTO THUCKY, aje JO03BOJIETHCS 3aCTOCYBaHHS JIaMIl pPO3KAPIOBAHHS MPH 3 SCYBaHHI 3
pEKOMEHIALIISIMU

- Q7S aBapifHOTO  OCBITJIGHHA  MOKHa  BUKOPHUCTOBYBATH  TUIBKH  JIAMIIH
PO3KAPIOBAHHS;

- Juld aBapiifHOTO OCBITJIEHHS JOIYCKA€ThCS BUKOPUCTOBYBATH ra30po3psiiHI JaMIIU
HU3bKOTO THUCKY MPU YMOBI, 110 X )KHMBJIEHHS Y BCIX pexXMMax Oyze 371 CHIOBATUCS Bl Mepexi
3MIHHOTO CTPyMY Halpyroro He Huxk4e, Hb 90% BiJ HOMIHAJIBHOTO;

- 3actocyBanHs jamn TumiB JIPJI, JIPU Ta kceHOHOBUX sl aBapifHOTO OCBITJIEHHS
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3a00pPOHEHO;

- BIOXWJICHHS KUBJISUOI HAIIPYTU Bil HOMIHAJIBHOT 3HAYHO BIUIMBAE HA XapaKTEPUCTUKU
JIaMmIT;

-y JIaMIT PO3:KapIOBaHHS B MAaTOBaHUX KOJIOAX CBITJIOBHH MOTIK Ha 3 %, B OMAJIIOBUX —
Ha 10 %, i3 Mono4HOTO cKia — Ha 20 % HIKYe, HDK B PO30pii KoJI01;

- JaMIA PO3IKAPIOBAHHS 3arajbHOTO NPU3HAYCHHS HEOOXITHO EKCIUTyaTyBaTH MpHU
BITHOCHII BOJIOTOCTI OTOYYIOUOTO CEpeOBHINa He Outhi, HiK 98%, Temmnepatypi Big MiHyc 60
°C mo mmoc 50 °C ta 30BHimHEKOMY THCKY68 — 101 KI1a;

- JIaMIIM PO3’KaprOBaHHS HE JI03BOJISIIOTH Malike KOPOTKOYACHOT'O 31TKHEHHS 3 BOJIOIO Y
poboyOMy pexuMmi;

- JIIOMIHECLIEHTH1 JIaMnu 30epiraloTb HOMIHAJIbHI MapaMeTpu NpH TeMmIeparypi
otouyrouoro mositpst 20 — 25° C;

- JaMIM PO3’KapIOBaHHS Y CUIbCHKOTOCHOJAPCHKOMY BHPOOHMLTBI  HAMOLIbII
MEepEeBaKHI: NMPU HU3bKHUX Ta CEPeIHIX PIBHAX OCBITIEHOCTI (He OutblI 50 JIK); Y CBITHIIBHUKAX
MICIIEBOTO OCBITJICHHSI MPHU 3arajbHId CHCTEM1 OCBITJICHHS MPUMIIICHHS JIOMIHECIIEHTHUMH
JaMIIaMH; y TIEPEHOCHHX CBITWJIBHUMKAX; y TPHUMINICHHSX 3 YacTHMH BMHUKaHHIM Ta
BIJIKJIFOYEHHSIM JIaMII1 T.1II.

8.4 Bubip HopmMoBaHOi ocBiT/IeHOCTI

Bubip HOpMOBaHOi OCBITIEHOCTI BHKOHYeThcs 3a HOopmMamu JIHB B.2.5.- 28-2006
«[Ipupoane 1 mTyyHe ocBiTIeHHS. HopMu MpoeKkTyBaHHS» B 3aJ€KHOCTI BiJl XapaKTepUCTUKU
30pOBUX POOIT, BUAY 1 CHCTEMHU OCBITJIICHHS, PO3MIpy 00’€KTIB, KOHTPACTy IOTO O0’€KTy 3
(hoHOM 1 XapaKTepUCTUKH (POHY, a TAKOXK BiJ BUIY JIAMII.

[Ipu oceiTneHHsx BcepeauHi npuminieHHsT Ex>50nK peKOMEHIyIOThCS JTIOMIHECIIEHTHI
namnu. [Ipyn Hu3pkux piBHAX ocBiTaeHOCT] (El <50 JIK) BuKkopHCTaHHS 1MX JaMII HEAOITYCTHMO.

[Ipn 1pOMy HEOOXiTHO mMaMm’sATaTH, 1[0 B MNPUMIMIEHHAX Uil YTPUMaHHS TBapUH
OCBITJICHICTh MPOXOJIIB JUIsl MPUOUpaHHS THOK IMOBHHHA ckiaaatu 25 % Big HOPMOBAHOT AJIs
JAHOTO TpUMIIICHHS, ajie He MeHme 10 k.

HopmoBaHna oCBiTJIEHICTh TIPH MPOEKTYBaHHI MITYYHOTO OCBITJICHHS cropyn 1 OymiBeib
JUTsl 30epiraHHs CUTbCHKOTOCIOAAPCHKOT MPOIYKIIli, TBAPMHHUIIBKUX 1 MTaXIBHUYUX MMPUMIIICHb
BHU3HAYAIOTh 32 HOPMATUBHUMU JOKYMEHTAMH.

8.5 Budip koedinienty 3anacy

Koeginient 3anacy j0piBHIOE BITHOIIEHHIO CBITJIOBOTO IOTOKY HOBOTO CBITHJIBHHKA 3
HOBOIO JIAMIIOIO JIO0 CBITJIOBOTO MOTOKY TOTO 3K CBITUJILHUKA B KiHIIl TEPMIHY CIYXKOH JIaMITU TIPH
YMOBI PEryIspHOT YUCTKU CBITUIHHUKIB.

3HayeHHs KoeillieHTa 3amacy 3aleXUTh BiJ TUIY CBITWJIBHHKA, YMOB HAaBKOJHUIIHBOTO
Cepe/loBUINa, KUIBKOCTI YMCTOK CBITWIBHMKIB Ha pik. JlaHi mo BuOOpy KoedilieHTa 3amacy
HaBeJIeHO y Tabmuisix 1 ta 2. YV OUIBIIOCTI BUMAJKIB, Ui CLUIBCHKOTOCTIONAPCHKHUX MPUMIIICHb,
rajy3eBUMH HOPMaMU PEKOMEHYIOTbCs KOoeillieHTH 3amacy: /Ui JJaMI po3xaproBaHHs — 1,15;
IUT TroMiHecrieHTHuX — 1,3.
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Tabmuusa Nel

«3Ha4yeHHs Koe(ilieHTIB 3anacy A Pi3HUX BUPOOHUUYMXIPUMIIICHB

KoedoimienT 3anacy Po3paxynkoBa dacTtoTa
XapakTepucTuka 00’ exTy YHCTKY CBITUJILHUKIB
pu JIP Hpu JUI (pasiB B MicsIIb)
[MpumimeHHs 3 BEJIUKAM
BUJUICHHSIM MWy, JUMY, KamoTi 1,7 2,0 4 pa3u
(MITMHM, KY3H1 1 T. 11.)
[MpumimeHHs 13 CepeIHiM
BUJUICHHSIM MWy, JIuMy abo 1,5 1,8 3 pazu
KaroTi (1epeBooOpoOHi, MalicTepHi
1T.11.)
[TpumirenHs 3 MaJIuM
BUJAUICHHSAM NIy, JAuMy abo 1,3 15 2 pa3u
KamoTl (MexaHiuH1 MeXH,
TPOMAJICHKO-TI00YTOBI 1 T.11.)
30BHILIHE OCBITJICHHS 1,3 1,5 3 pasu B pik
CBITUJILHUKAMU

Tabmuus No 2

«3HavyeHHs1 KOe(IieHTIB 3amacy s CBITWJIBHHKIBCILILCHKOTOCIOMAPCHKUX MMPUMIIIIEHBY

Koedinient 3anacy
[IpumilieHHs, TEXHOJIOTTYHI TpoLiecH [Ipu razopo3psaHux [Tpu nammnax
JaMIax PO3KAPIOBAHHS
30Ha pO3MIIIEHHS TBAapWUH: MaTOYHE
TTOTOJIIB’ 5, MOJIOJHSIK (KOPMYIIIKA) 1,3 1,15
Tex, mpu 10THHI B cTiitnax (BUM’s ) 1,3 1,15
BiaroniBenpHe cTamo: Oris TBapWH,
JOTIOMOTa TIPH OTEJICHHI 1,3 1,15
JloinbHi IUTOIIAIKH, IOIIOMDKH1
BUPOOHWYI TPHUMIIMICHHS (CTPUIKKA,
MHUTTS 1 T.J.) 1,3 1,15
BerepunapHi npuminieHHs 15 1,15
JlabopaTopii 1,5 1,3
KopMokyxHi, KopMoIiexu 1,5 1,3
Barosi, muroBi 1,5 1,3
OBOYECXOBHIIA:
0e3 repepoOKku 1,3 1,15
3 mepepoOKoro (30Ha poOOTH) 1,3 1,15
[ITamHUKY: HAMUIBHOTO yYTPUMAaHHS
OJIHOSIPYCHI OaratosipycHi 1,5 1,3
15 1,3
15 1,3

8.6 Po3mileHHsl CBITHIbHUKIB y IPUMIiLCHHI

3ajaua OCBITJIEHHS TOBEPXHI 3a 3BMYail Mae JAEKUIbKa pillleHb, SKI BIIPI3HAIOTHCS

pO3TaIllyBaHHSIM CBITUJIBHUKIB Ta TOTYKHICTIO

BUKOPUCTaHUX Jokepen cBitina. Ilpum

MIPOEKTYBaHHI 13 CYKYMHOCTI MOJJIMBHMX pillleHb OOMpPalOTh HAWBUTIAHINIE 33 HACTYMHUMH

YMOBaMHU:
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- 3a0e3meueHHs HOPMOBAHOI OCBITIICHOCTI HA pOOOYOMY MICIIi;

- 3a0e3mneueHHs HeOOXIIHOT IKOCTI OCBITIICHHS;

- 3a0e3neyeHHs MiHIMaJIbHOT BCTAHOBJIEHOT MTOTY>KHOCTI.

Sk BKa3zyBaJlocs BHIIE, ICHYE JBa CIIOCOOM PO3MIIIEHHS CBITUJIBHHKIB 3arajbHOro
OCBITJICHHS: pIBHOMIpHE 1 JIOKaIi30BaHe.

[Tpu JiokaizoBaHOMY pO3MIIlIEHH] MUTaHHS BUOOPY MICIsI pO3TAaIlyBaHHS CBITHJILHUKIB
MOBHHHO BHPIIIYBAaTUCS Y KOXKHOMY KOHKPETHOMY BHUMAJKY IHIMBIAyaJbHO Ha IiJCTaBi
JOCKOHAJIOTO 3HAWOMCTBAa 3 XapaKTepoM BUPOOHMUYOTO Mpolecy 1 KOHCTPYKTUBHUMHM
0COOJIMBOCTSIMH TEXHOJIOTIYHOTO 00JIaTHAHHS 00 €KTY.

[Ipu piBHOMipHOMY pO3TamryBaHHI CBITHJIBHHKIB HEOOXIZHO KOPHUCTYBATUCS PSAIOM
3arajgbHUX IOJIOKEHb, SIKI TOBUHHI SBJISTHUCS BIANPAaBHUMU IPU BUPIIIEHH] JaHOTO MUTAHHS 1,
MepII 3a BCe, BUKOHAHHSBUIIIE HA3BAaHMX YMOB.

BukonanHs 1mx ymMoB  3a0e3neuyeTbcsi  BUOOPOM  BIAHOCHOI — HAWMBUTIMHINIOT
CBITJIOTEXHIYHOT Ta EKOHOMIYHOI BIJCTaHI MDK CBITWJIBHMKaMH B psAIy Ta MDK psjaaMu
CBITHJIBHMKIB. L5 BiACTaHp BU3HAYAETHCS 3 YPaXyBaHHAM JBOX BIANOBITHUX KOe(]ILI€HTIB: A¢ Ta
Ae (BIOMOBIAHO CBITJIOTEXHIYHOT Ta €KOHOMIYHOT HAMBUTIAHINIOT BIICTaAHI MDK CBITHJIIBHUKAMH),
3HAYCHHS SKUX 3aJIeXKHUTh BiJl TUITY KPUBOT CHJIM CBITJIa CBITHMJIbHUKA (Ta0MI. 3).

Taomusg Ne3
«PexoMeH10BaH1 3HAYECHHSI A JUTsI CBITHJIBHUKIB 3 TUTIOBUMH KPUBUMU CHJTH CBITJIa
Tunosa kpuBa cuiu CBITIA Ac Ae
Konnenrpoana (K) 0,4-0,7 0,6 -09
I'maboxka (') 0,3-1,1 1,0-14
Kocunycna (/1) 14-1,6 16-2,1
PiBrOoMmipHA (M) 1,3-2,6 26-34
HamiBmmpoxka (JI) 16-1,8 1,8-2,3

[Ipu piBHOMIpHOMY PO3MIIIIEHH] CBITHJIBHUKHA PO3MIIIYIOTh IO KyTaX MPsIMOKYTHHKa abo
BepIIMHAM poM0Oa 3 ypaxyBaHHSM JOCTYIYy N0 HHX Jjis oOciayroByBaHHs (puc. 1). Ha puc. 1
MOKa3aH1 BapiaHTH PO3MIIICHHSI CBITHJIBHHUKIB.
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Puc. 1 - Bapiantu po3MirieHHsI CBITUJILHUKIB: 0) TIO KyTaM MPSMOKYTHHKA; B) TIO
BepIIMHaM poMm0a; T') B JIiHIIO (7151 CBITUILHUKIB 3 JIJT)

ITpu piBHOMIpHOMY OCBITJICHHI BiACTaHb MDK CBITHJIBHMKaMH B psay La 1 MDK psaaMu
CBITWJILHUKIB Ly BU3HA4arOTH 3a (hopMyIIoro:

LA,Bz ac- ﬂ.e)Hp
ne H,, - po3paxyHKoBa BUCOTa BCTAHOBJICHHS CBITUIILHUKIB, M.

CBITIIOTEXHIYHA HAWBUTIOHINIA BIIHOCHA BIACTaHb Ac 3a0e3ledye Take PO3MillCHHS
CBITHJILHHKIB, IIPH SKOMY PO3IOILI OCBITIIEHOCTI Ha po0OOYiii MOBEPXHI HAUOUIBII PIBHOMIPHUIA.
30UIbIIEHHA AC MOHAJ PEKOMEHJIOBAHY MOTIPIIye PIBHOMIPHICTh OCBITJICHHS POOOYHMX
MOBEPXOHb, ajie 3MEHIIYE BCTAHOBIIEHY MOTYKHICTb JpKepel cBitia. Ilpu - Ac= Ae MOTYKHICTh
IKEpeIl CBITJIa OCBITIIOBAJIBHOI YCTAHOBKHM MiHiMaybHa. 30UThIIECHHS BiIHOCHOT BIACTaHI MIX
CBITUJIBHUKAMHU MOHAJ Ae MOTIPUIYE SKICTh OCBITJICHHS 1MiABHUINYE MOTYXXHICTh JPKEpPEIT CBITIIA.

Po3paxyHnkoBy BUCOTY BCTaHOBJIEHHs H,, CBITHIILHUKIB BU3HAYAIOTH 33 (JOPMYIION0:

H,=H-h,-h,,
ne H - Bucora mpumimenss, m; N, - BHCOTa MiJBiCY CBiTHABHUKA (BiICTaHB BiJ CBITJIOBOTO
IIEHTPY [0 mepekpuTTs), M; N,y - BHCOTA PO3PaXyHKOBOi IOBEPXHi HAJ IiJOTO0, Ha SAKik
HOPMYETBHCS OCBITIICHHS, M.

IIpu  piBHOMIpHOMY  pO3MIIIEHHI  CBITWJIBHHMKIB IO  KyTaX  HIpSIMOKyTHHKa
pekomenayetbes, mod LA @ LB <1,5 (puc. 1) BincTaHp Big CTiHU J0O HAWOIMKYOTO PSAY
CBITWIIBHUKIB |B 200 10 HallOMImK4IOTO CBITWIBHUKA B psiny |A mpuiimarots B Mexkax (0,3 ... 0,5)
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LA,B: 3a HasBHOCTI poOo4MX MOBEepXoHb OUIA cTiH - IA,B = 0,3 LA,B, a 3a BincyrHocti - |IA,B
~0,5 LAB.
Toni 3a Bimomumu I'AB i L’A,B, JMOBXHMHI A 1 mwupuHi B mpuMimieHHS wmoskHa

BU3HAYUTH:
- YHCJIO PSIIIB CBITHIIHHUKIB:
B-2]
4.B
N, = +1
L
4,8
- YUCJIO CBITHJILHUKIB B OJTHOMY PSIi:
A-21
4,B
Y —
L 43

H

- 3arajibHa iX KUIbKICTh B MPUMIIIIEHHI:
Ny =N, - Ng
SIKmo po3paxyHOK BiJICTaHI MDK CBITWJIBHUKAMU B pALy 1 IX psaMu TNPOBOJIUBCA 3
ypaxyBaHHAM CBIiTJIOTEXHIYHOT HAMBUIIAHINIOT BiHOCHOT BIICTaHI, TO OTpUMaHI 3Ha4eHHs Ny 1
N4 OKPYIIIIOIOTE JIO LJIOTO YHCIIA B OIK HallMEHIIOIro 3HAYEHHs. Y BUIAIKY X PO3PaXyHKY II0
eHepreTMYHo HaMBurimHImMiM BigHOcHIM Biacrani N 1 N, oxpyrnsrore 10 nimoro y Oik
Oinbrroro. ITicist 900 PO3MINIYIOTh CBITHJIBHUKH Ha TUIAHI TPUMIIIEHHs i BU3HAYAKOTh IICHI
BIJICTaHI BiJ CTiHM 10 HaWOMMK4Yoro X psaay lg 1 10 HaHOIMKYIOro CBITHIBHHKA B Psay la,
BiZICTaHb MK psigaMu | 1 cBITHIBHUKAMU B Pty |a:
A B
Ly=— Ly =
N,—a Ny;—a
ne a=0,4 ipu 1a3=0,3 Lap i a=0 npu 14,8=0,5 Las.

Crin 3a3HaYUTH, IO TIPH MPOCKTYBaHH1 OCBITIIOBAIBHUX YCTAHOBOK 31 CBITUJILHUKAMU 3
JIOMIHECIIEHTHUMH JIaMIIaMW  CIIOYAaTKy HaMivaroTh TUIbKM 4UCIO paniB Ng, a 49wmcno
cBiTMIBHUKIB B psiny Ny 1 B npumimensi Ny susnavarors cBitmorexuiunum pospaxyrakom. Ipu
[[bOMY CBITJIOTEXHIYHY HAWBMTIIHINIY BIAHOCHY BIACTaHb AC BU3HAYAETHCS 3a IONEPEYHOIO
KPUBOIO CUJIY CBITJIA CBITUJIbHUKIB.

[Ipu 70Kami30BaHOMY pO3MIIIEHHI CBITHJIBHHKH BCTAHOBJIIOIOTH 3 YpaxyBaHHSM
HaWOUIBII OMTUMAIBHOTO OCBITJIICHHS POOOYMX MICIlb, 3am00iraHHs iX 3aTIHEHHS TPOMI3IKUMH
npenMeramMu 1 3a0e3ledyeHHs] HeOOXIIHMX pPIBHIB Yy TEXHOJOTIHUX mnpoxojaax. [lpu mpomy
OCBITJICHICTh MPOXO/IIB B MPUMIIIIEHHAX 3 poOoTamu [-V po3psiB MOBMHHA CKIIAJaTH HE MEHIIE
25 % CTBOPIOBAHOT CBITHJILHUKAMH 3araJiIbHOTO OCBITJICHHS Ha pOOOYMX MICIISIX, ajle HE MECHIIE
75 JIK IpH ra30po3psAHKX JaMIax i He MeHie 30 JIK Mpu JlaMrax po3KaproBaHHSL.

[Ipn BupilmieHHI TUTaHHS PO3MIIICHHSA CBITWJIBHHUKIB MpPH PIBHOMIPHOMY OCBITJICHHI
HE0OX1IHO BpaXxOBYBaTH HACTYITHE:

- Tpu 11000My METO/Ii PO3paxyHKy OCBITJIEHHS, PO3PaXyHOK PO3MIIIEHHS CBITUIbHUKIB
€ 000B’SI3KOBUM,;

- TIpU pIBHOMIPHOMY OCBITJICHHI HAHOUIBII KOPUCHUM € PO3TallyBaHHs CBITUJIBHUKIB O
BEpIIMHAM KBajpaty abo pomoy;

- TpU PO3TalllyBaHHI CBITUJIBHMKIB 110 BEPUIMHAM NPSIMOKYTHHKA BITHOIIEHHS OUTBIIOL
CTOPOHHM JI0 MEHIIIOi HE MOBUHHO TMepeBuIyBaTu 1,5;

- TpH BIACTaHI MDX CYCIAHIMHM pPSAaMH CBITWIBHHMKIB MEHIIOK, HDK BIICTaHb MDK
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CBITWJIBHHKAMHU B DSy, MOXJIHBO 3aCTOCYBaHHS PO3TAlllyBaHHS CBITHJIBHUKIB y IIaXOBOMY
MOPSIIIKY;

- TpU HAABHOCTI OLTA CTiH poOOYOi MOBEpXHI BIICTaHb BiJ Kpaw psSAiB A0 CTiH
npuiiMaioth pisHoO (0,25-0,30) L, a B inmux Bunajakax - (0,3-0,5)L;

- TNpH pO3TallyBaHHI y MPHUMILICHHI CBITHJIBHUKIB BiZOMTOr0 abo pO3CITHOTO
CBITJIOPO3MOIUTY (ISl YHUKHEHHSI SICKpaBUX TUISIM) BiJICTaHb Bijl CBITMJILHUKA JIO CTEIII IIOBUHHO
Oyt He menm Hik 0,2 L;

- CBITWJIBHUKH 3 JIFOMIHECIICHTHUMHU JIAMIIAMH Yy BUPOOHUYHX MPUMIIICHHSX JOILIBHO
PO3TAIIOBYBATH PSAIAMH IMAPAICTHHO OUTHININ CTOPOHINPUMIIIICHHS a00 CTIHU 3 BIKHAMU;

- BiICTaHb MDK TOPISIMH CBITWJIBHUKIB 3 JIIOMIHGCIICHTHUMH JIAMIIAMHU, JUIS
3a0e3reveHHs piBHOMIPHOCTI OCBITJICHHS, B3/IOBXK psy He nmoBuHHa nepesuityBatu 0,5 Hp;

-y 30BHIIIHIX YCTaHOBKAxX JJIsi OCBITJIEHHS MIPOXOJIB Ta MPOI3AIB, SKIIO IIMPHHA iX HE
nepesuiye (4-8) M, 3aCTOCOBYIOTH 3a 3BHYail OJHOPSAIAHE PO3TAIIyBaHHS CBITHJIBHUKIB IO
OJIHIN 13 CTOPIH;

- ONTUMAaJbHOIO BHCOTOK YCTAHOBKM CBITWJIBHHUKIB TIIPU OCBITJIEHHI TEPUTOPIN
MIAPUEMCTB € 6,5 M;

- TIpU OCBITJIEHHI TOJIOBHHUX MPOXOIB 1 MPOi3/IiB BYJIHIIb 3 IHTEHCUBHUM PYyXOM BiICTaHb
MDK CBITHJIbHUKAMH PEKOMEHIYEThCs BATpUMYBaTH 21-27 M, 3cepeanim pyxom — (28-35) m;

- TIPH OCBITJICHHI APYrOopsAIHUX MPOI3/AiB BIICTaHb MK CBITUJIBHUKAMU CIIiJl BUOHpATH Y
mexax 30—40 m;

- TOpU pO3MIIMIEHH]I CBITWIBHUKIB HEOOXIAHO BpaxoByBaTH YMOBH s iX
00CITyrOBYBaHHS.

[Ipu posmimieHH1 CBITUJIBHHUKIB MICIIEBOI0 OCBITJIEHHS HE MOJXKHa KepyBaTHCS
3arajlbHUMH TPaBWJIaMH, a CJIiJI BHPIITyBaTH 3a/lady KOKHHMKM pa3 IHAWBIAyaJbHO Ha IMiJACTaBi
JETATHPHOTO BUBUYEHHS OCOOJIMBOCTEH OCBITIIOBAHOTO POOOYOTO MICIsA, BUKOHAHHS JOCIITHUX
YCTaHOBOK 1 BHMIPIOBAaHHS BHJIUMOCTI B BHUPOOHHMYHMX yMOBax. AJie HEOOXIZHO BpaxoOBYBaTH
HACTYITHE:

- BUWOIp po3TallyBaHHs CBITHJIHLHUKIB ITOBUHHO BU3HAYATHUCS Y MEPIIy Yepry OakaHUM
HaAIMPSIMKOM CBITJIOBOTO NMOTOKY Ha po00Uy MOBEPXHIO;

- TaK SIK CBITWJIBHUK PO3MIIIAETHCS y Oe3mocepeiHiid OJIM3bKOCTI Bifi poOOYO0T MOBEPXHI
1, OT)Ke, 3HAXOAWThCSA y poOOUId 30HI, WOTO CiIiI pO3MIlIaTH Tak, OO0 BiH HE 3aBa)KaB
pOOITHHKY;

- mpu BUOOPI MicIlsl BCTAHOBJICHHS CBITWJIbHHMKA CIIJ] YHHKATH KPIJICHHS HOTO Ha
netansx abo By3Jax MEXaHI3MiB, SIKi MiABJIAHI BiOpallii;

- HE MPHUIIYCTUMO PO3MILIEHHS CBITUJIBHUKIB Ha IIMTKaX a00 BIAKUIHUX KPHILIKaX
TEXHOJIOTIYHUX MAIIHH.

IMuTanuga 1 camonepeBipku

1. TlepepaxyBaTH Ta MOSICHUTH OCHOBHI BHMMOTHM [JO €JIEKTPUYHOIO OCBITJICHHS
CUTBCHKOTOCTIOAAPCHKUX MPUMIILLIEHb.

2. Onucaty BUIU 1 CHCTEMHU OCBITJIEHHS.

3. TosicHUTH MeToIuKy BHOOpPY THIY JDKEped CBITJAa Ta CBITHJIBHUKIB, HOPMOBAHOI
OCBITIIEHOCTI, KOEIIIEHTY 3amacy.

4. Po3MillleHHsI CBITMIIBHUKIB Y TPUMIIICHHI.
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3aBI[aHHﬂ HA caMoOCTiiiHe onmpanrBaHHA Ta l'[ilIl"OTOBKy

1. CamocTiifHO BIZHOBUTH MaTepiall 3 ONUCY BUMOT JIO EJIEKTPHUYHOTO OCBITIICHHS
CUTBCHKOTOCTIOAAPCHKUX MPUMIILIICHD.

2. CaMmocCTiiiHO BIZHOBUTH MaTepiad 3 omucy BHOOpY THIYy JDKEpel CBiTia Ta
CBITHJIHHHKIB.

3. CaMOCTIifHO BIIHOBUTH MaTepiall 3 ONMCY PO3MILIICHHS CBITHJILHHUKIB y TPUMIIICHHI.

4. CaMOCTIfHO OTIpaImoBaTH JOJATKOBHI MaTepian Ha Temy: ['a30pospsaHi mxepena
BUITPOMIHIOBAHHS, 10 BUKOPHCTOBYIOTHCS B POCIMHHUIITBI.

TEMA Ne9. BABHAYEHHS METO/IUIB PO3PAXYHKY OCBITJIEHHSA
NPUMIILIHIEHHA

Merta: o3HailoMuTH 3700yBayiB BUIIO1 OCBITH 3 METOJIMKOIO PO3PAXYHKY OCBITJICHHS.

AHoTauis

B Temi po3risiHyTO TpU OCHOBHI METOJM: METOJ MUTOMOI MOTYKHOCTI, TOYKOBHI METO]I
JHIMHUX 130JIFOKC Ta TOYKOBUI METOJI MPOCTOPOBUX 130Jt0KC. HaBeneHo X mpuHIMIH, 061acTi
3aCTOCYBaHHS, MOCTIIOBHICTh PO3PAaxyHKIB 1 MPaKTUYHI peKOMeHJauii i BUOOpY THIIIB
CBITUJILHUKIB Ta Jamrl. [liciis BMBUEHHS TeMHU 3100yBadi BHUIOI OCBITH HaOyBalOTh HABUYOK
BHOOPY ONTHMAJIBHOTO METOJY PO3pPaXxyHKY OCBITJIICHHsSI 3QJIEKHO BiA THUIY TPUMIIIECHHS,
BU3HAYEHHSI KUIBKOCTI Ta TOTY)KHOCTI CBITHJIBHUKIB, a TaKOX OIIHIOBaHHsS €()EKTUBHOCTI
OCBITJTFOBAJILHOT YCTAHOBKH.

Keywords: lighting, lighting calculation, specific power method, point method, isolux,
illumination.

Ilnan nexkuii
1. MeToa mUTOMOT OTY>KHOCTI.
2. ToukoBHII METOL JIIHIMHUX 130JIFOKC.
3. ToukoBuUiA METO MPOCTOPOBUX 130JTFOKC.

Xix npoBeeHHs JEKIIHHOI0 3aHATTS
I. Opranizaiis rpymnu;
II. MoTtuBaris HaBYadbHOI AIbHOCTI. OroJIoIEHHS TEMU Il METH;
I11. BuknageHHs Ta oOroBOpeHHsI HOBOTO MaTtepiany.
IV. OromnomienHs 3aBanHs Ha CAMOCTIHE OMPAIOBAHHS Ta MiATOTOBKY.

9.1 MeToa nUTOMOI MOTYKHOCTI

Metoa TUTOMOI MOTY>KHOCTI € CIIPOIIEHOI0 (OPMOIO PO3PAXYHKY METOJIOM KOEPILIEHTY
BUKOPDHUCTaHHS CBITJIOBOTO MOTOKY. JlaHMM METOJIOM KOPHUCTYIOThCS [l NPUOTU3HUX
PO3paxyHKIB OCBITJIIOBAJIbHUX YCTaHOBOK MPHUMIIEHb, Y SIKMX BIICYTHI CYTT€B1 3aTiHEHHS
poOOUYMX MOBEPXOHH 1 10 OCBITJIEHHS SIKUX HE Ipea SIBISIOTbCS OCOOJIMBI BUMOTH (HANpUKIAL,
JOTIOMDKHI 1 CKJIa/ChKI MPUMIIIEHHS, KOMOPH, KOpPHIOpH 1 T.I.). B OCHOBY naHoro merony
MOKJIAJICHO pe3yJbTaTh 0araTOYMCENbHUX PO3PaXyHKIB CepellHIX 3Ha4eHb MOTYKHOCTI JKEpe,
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ki mpuxonsatbes Ha 1 M° ocBimIOBanbHOT mMoOBepxHi. [Ipy HasgBHOCTI JNaHUX MPO: THI

CBITHJIbHHKA, HOPMOBaHY OCBITICHICTh Ey , 3HaueHHs po3paxyHkoBoi Bucotd Hp , Koediuient
3anacy Kz , Koe]illieHTH BIIOUTTS MOBEPXOHb (Pc, Pu, Per) TA IUIOIII MPUMIIICHHS S, MO BHINE
3rajlaHuM TaOIHIsIM, BUBHAYAIOTh HEOOXIAHY MUTOMY MOTYKHICTh JKepena cBitia Py, ska Oyne
3abe3neuyBaTd HEOOXiTHI yMOBH OCBIiTIeHHA. [licist BUpIMICHHS NHUTAaHHS 3 PO3TAIlyBaHHSIM

CBITHJILHMKIB Ta iX KinbKicTio N, BU3HAYaI0Th MOTYXKHICTh JUKepena cBitia P, o gopmyii:

PSS

p, =
N

Mertoa mUTOMOI TOTYXKHOCTI B 3pIBHAHHI 3 METOJOM KOe(]ili€eHTa BUKOPHUCTAHHS
CBITJIOBOTO TIOTOKY Ja€ TOXUOKY B po3paxyHkax +20%, 1o momycTMMO TNpU BU3HAYCHHI
MOTY>KHOCTI OCBITJIIOBAJIbHOT YCTAHOBKH.

ANTrOpUTM CBITJIIOTEXHIYHOTO PO3PaXyHKY JJAaHUM METOJIOM:

1. BuznaunTu BUXIIHI JaH1 3aJaHOTO TPUMIIICHHS.

2. Bu3HaunTH CHCTEMY Ta BHUJI OCBITIICHHS.

3. Bubparu mxeperno cBitia.

4. BuOpatu Tun CBITUIIbHUKA.

5. Bubpatu HopMOBaHy OCBITJIEHICTh Eyy.

6. Busnauntu koedimient 3anacy Ks .
7. BuzHauntu koedilieHT HepIBHOMIPHOCTI Z.
8. BuzHaunTH 3HaYCHHS BUCOT:

- mizgBicy h;

- po6oY0i MOBEpXHI hp.n. ;

- PO3paxyHKOBOi Hp.

H,=H-h,—h

9. Jlns BUOpaHOTO TUTY CBITHJIbHMKA BH3HAYUTH HAW-BUTIIHINTY CBITJIOTEXHIYHY AC Ta

p.n.

€KOHOMIYHY A€ BiI-CTaHb MK CBITHJIBHUKAMHU B PSY.
10. Po3paxyBatu BiJicTaHb MK CBITHJIBHUKAMH 110 TOBXHUHI LA 1 mmpuni LB

MIPUMIIICHHS
Ly=Ly=(4—-1,)-Hp
11. BusHauuTH 3HaYEHHS BiJCTaHi psay CBITHIBHMKIB Big cTiH 1A , IB:

[Ipu HasgBHOCTI p0OOYMX MICIIb Y CTiH:

IA=0,3LA ;

IB =0,3LB -
[Ipu BincyTHOCTI poOOYHNX MiClIb Y CTiH:

IA=05LA;

IB=0,5LB .
12. BusHauuTH KUTBKICTh PsIIiB CBITUIIBHUKIB NB

N, = B2,
Ly

13. Bu3sHauuTH KUTBKICTHh CBITHIBLHUKIBB PAny NA
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N, = +1
L,i
14. Po3paxyBaTH 3arajibHy KiIbKIiCTb CBITUIBHUKIB y npuMimeHHi Ny .
Ny =N, -Ng

15. JIyist BUOPAHOTO CBITHJIBHHKA 3HAXOIUMO MUTOMY MOTYXHICTb Py

16. Bu3HauaeMO pO3PaxXyHKOBY CJICKTPHUYHY IOTYK-HICTh BCi€i OCBITJIIOBAJIbHOI
YCTaHOBKH P

Pecn. = Puum.»S

17. Bu3HavaeMo MOTYXHICTh ojHieinaMnu P

18. Bubpartu Tin samnu O1U3bKOI0 3aMOTYKHICTIO.
19. PozpaxyBatu BigxuieHHs AP mnoTyxHOCTI BHOpaHOI CTaHIApTHOI JammIu 3
PO3paxyHKOBOIO MIOTYKHICTIO JIAMITH.

P. —P,)-100
P J
. JI
20. TTopiBHATH TOTYXKHICTh JIAMITH PO3PAaxXyHKOBMH P, Ta P.; 1 mepeBipuTH BUKOHAHHS
YMOBH.

ap=

_ O’Z‘P?p S 'F'_'u‘ S 0’2]3_':;)

21. Sxmo ymoBu 11.20 HE BUKOHYETHCS, TO HEOOX1THO 00paTy i1HIIE 3HAYEHHS Ac 1 Ae, 200
3MIHUTH BUCOTY MIJIBICY CBI-THJIbHHUKA Ta 3[IINCHUTH pO3pa-XyHKH 1o myHkTam 9-13 1 18-20.
22. PospaxyBaTH CyMapHy HOTY)XHICTb BCi€] yCTaHOBKH (YCTaHOBJICHY MOTYXHICTB) P .

P_ =P -Ng

yem.
ne Py - motyxHicTh BUOpaHoi 1ammu, BT.
23. BU3HAYUTH MUTOMY MOTYKHICTh Pp,nm. :

yem.

P =
.
! S

Z[J'Iﬂ MaJIux HpI/IMiH_[eHB, B JAKHUX nepez[6aquo BCTAHOBJIEHHS TUIBKH OJHOI'O CBITHJIBLHHKA
3 JIaMIIOIO PO3KaprOBaHHA, HOTY)KHiCTL JJaMIIM BU3HA4YarOTh I10 Ta6J'II/II_Ii Nel.

Taomuusa Nel
«Bu3HaueHHS MOTYXHOCTI JIAMIT JUIsI MaJTUX MPUMIILIEHb MPH YCTAHOBIII B MPUMIIIIEHH1
OJIHOTO CBITHIIbHUKA»

S, M? [oTyxHicts 1amnu, BT, mpu oCBITIEHH], JIK, IKa TOPIBHIOE
10 20 30 50
2 25 60 60 100
4 40 60 100 150
6 40 100 100 150
8 60 100 150 200
10 60 100 150 200
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9.2 TouxkoBuii MeTO JiHIITHUX I30JTI0KC

ToukoBuii MeTOJI pO3paXxyHKy B 3aCTOCyBaHHI IO OCBITJIIOBAJbHHX YCTAaHOBOK 3
JMHITHIMH BUMIPOMIHIOBaYaMH (JIFOMIHECIIEHTHUMU JIaMITAMH) HA3WBAIOTh METOJOM JIHIHHUX
i3oroke. Leii MeTo1 3aCTOCOBYETHCS Y THX BHITAIKaX, KOJM OKPEMO BCTAHOBJICHICBITHIIHHUKH 3
JIOMIHECHIEHTHUMH JIaMIaMyd a0 iX psSAM MOJKIMBO PO3MIIAJATH SK CBITHI JiHIi. OCHOBHOIO
MIZICTaBOIO JUTsl BA3BHAYCHHSI CBITJIOBOI JIiHIT € HACTYITHI YMOBHU:

- noBxkuHa L okpemoro cBiTHibHUKA a00 1X psAay MOBUHHA OyTH OibIle ITOJOBUHU
pospaxynkoBoi Bucotu Hp, to6ro: L >0,5 Hp;

- BIACTaHb MDK CBITWJIBHHKAaMM B pAqy lp mNOBMHHA OyTM MEHIIE IOJIOBUHU
po3paxynkoBoi Bucotu Hp, To6to: 1p < 0,5Hp (puc. 1).

o Podoua

b4 MOBEPXHSA

Puc. 1 — Jlo po3paxyHKy OCBITJIICHOCTI, SIKa CTBOPIOETHCS Y TOUI[I CBITIIOBOIO JIHIEIO

Po3paxyHOK OCBITJIICHOCTI MPOBOJATH 3a JOTIOMOTOK TpadikiB JIHIMHKUX 130JIFOKC , SKi
MpeACTaBJICH] Ha puc. 2.
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Puc. 2 — KpuBi piBHOT OCBITJICHOCTI AJIsl CBITJIOBHX JIIHIN 3 HAWOUIBII PO3MOBCIOKEHUMHU
CBITHJIbHUKAMHU 3 JIIOMIHECIIEHTHUMHU JIaMITaMU 1 PI3HUMH MIOB3/I0BKHIMH JIETaIi30BaHUMHU
kpuBuMu cunu cBitna -1, -2, 11, 1-2, M
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Jliniiini i30/1I0KCH - 11e 3aJISKHOCTI BITHOCHOT OCBITJICHOCTI € Bi BITHOCHUX 3HAYEHb
L* (BigHOCHA JOBXKMHA CBITJIOBOT JiHIT L*=L/Hp) Ta p* (BiIHOCHA BiZICTaHb KOHTPOJIBHOT TOUKH
BiZl Tpoekiii cBiTioBoi yiHii Ha pobGody mosepxHio p =p/Hp), To6t0 € = f (p°, L"), sxi
noOyfoBaHi IpU yMOBax, 110 | M JOBXHHH CBITJIOBOI JIiHIT gae cBitoBuit motik B 1000 oM, a
BHCOTA JIiHIT HaJT pOOOYO0I0 TIOBEPXHEIO IOPIBHIOE 1 M.
[Ipu xopucTyBaHHI rpadikaMu JIHIMHUX 130JIFOKC CIIiJI BPaxOBYBATH, IO JIHIL, IS SIKUX
L" > 4,0 a6o p* > 4,0, npu po3paxyHKax NPaKTHUHO PO3ITIANAIOTECA SK OE3MEKHO JOBTi i
3HA4YeHHs yMOBHOI OCBITJIEHOCTi € 3HaXoJaTh Ha mepecikaHzi a6o L~ = 4.0, abo p” = 4.0, abo
L"=4.0ip" =4.0.
OcHoBHa po3paxyHKOBa (popmysa METOIY:
B 1000-E, -k, -Hp
03
I ‘u . ze

ne ®po;. — LIUIBHICTB CBITIOBOrO MOTOKY, IM/M; EH — HOpMOBaHa OCBITJICHICTB, JK; K3 —

koediuieHT 3amacy; H, — po3paxyHkoBa BHCOTa; U — KOE(DII[iEHT, SKHI BpPaxOBYeE JIif0
BiJUTaJIeHUX CBITHJIBHHUKIB 1BinOuTuii cBitoBuii motik (u = 1,1 — 1,3); Xe — cymapHa yMOBHa
BITHOCHA OCBITJICHICTb B PO3PaxyHKOBIM TOYIll, sIKA BU3HAYA€ThCS 3a TpadikaMu JIHIHHUX
130JTI0KC (IUB. puc. 2).
[Ipu po3paxyHKax ciiiji BpaXOBYBaTH HACTYITHE:

- pO3paxyHKOBa TOYKAa BHUOHMPAETHCA B MICISIX, Ji€ 3a7a€ThCid HOPMOBaHA
OCBITJICHICTD,

- MpU 3arajbHOMY PIBHOMIPHOMY OCBITJICHHI PO3paxyHKOBa TOYKa, SK MPAaBHUIIO,
BHOUPAETHCS MK PSIIAMH;

- skmo Nle = L (o TpamiseTsest ay:Ke Pifko), TO CBITHJIbHUKH PO3TAIIOBYIOTHCS Y
o0esnepepBHuil psia; (N — KUTBKICTD CBITWIIBHHKIB B psiAy; l¢ moBxkKMHA CBITMILHEKA);

- skio Nle < L, To CBITWJIBHUKH PO3TAIIOBYIOTh Y PSI 3 HEBEIMKUMH PO3PHBAMHU
1p, ase mpu bOMY OBHHHA BUKOHYBaTucs ymoBa 2 (1p < 0,5Hp);

- skiio Nle > L, To MOXKJIMBO HACTyIHI BapiaHTH:

a) oOpaTu J1aMITy OUIBIIOT OMHUYHOT TOTYKHOCTI;

0) 30JMIKEHHS PAMIB 1, IK HACHIOK, 30UTBIIICHHS KITbKOCT1CBITHIIBHUKIB;

B) PO3MIIICHHS y KOKHOMY PsiJii CBITHJIBHHMKIB 3 OUTBIIOK KUTBKICTIO JIAMII;

T') CTBOPEHHSI KOJKHOTO PsTY 13 IBOX 1 OLIbIIE JIIHIM CBITHIHHUKIB,;

- IIPU TOBIUX PAAaX CBITUIBLHUKIB 3MEHIIICHHS OCBITJIICHOCTI Ha KIHIIAX

PAIIB KOMIIEHCYETHCS NMPOAOBKEeHHAM JiHil Ha 0,5Hp 3a Meki OCBITIIIOBAJILHOT MOBEPXHI,
a00 JTIOTIOBHIOIOTH MOB3/IOBXKHIMU PSAAaMH CBITHIBHUKIB TIO TOPIISAX JITHIH.

ANTOPUTM CBITJIIOTEXHIYHOTO PO3PAXYHKY JTAHUM METOJIOM:

1. Bu3HaunTH BUXIiIHI JaH1 3aJaHOTO IPUMIIIICHHS.

2. Bu3HauuTu cuctemy Ta BUJ OCBITJICHHS.

3. Bubpatu mxepeno cBitia.

4. BubpaTu TUI CBITHJIbHUKA.

5. Bubpatu HOpMOBaHy OCBITJIEHICTh By

6. Busnauntu koedimient 3amacy Ks .

7. BuzHauntu xoedirieHT HepiBHOMIpHOCTI Z.
8. BusHauuTH 3HAYCHHs BUCOT: HiABicy h ; poGouoi nosepxui h 5 pospaxyrkosoi H
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9. Ins BUOpaHOTO THITY CBITHJIbHUKA BU3HAUYWUTH HA-BUTIAHINIY CBITJIOTEXHIYHY AC Ta
E€KOHOMIYHY A€ BiI-CTaHb MDXK CBITHJILHUKAMH B PSIY.
10. Po3paxyBartu Bifctanb LB MDKpsSgaMu CBITUIbHUKIB:

Lp= (Ac- le )Hp
11. BusHaunTH 3HAYCHHS BIICTaHI Py CBITWIILHUKIB Bill CTiHH B .

[Tpu HasiBHOCTI pOOOYUX MICIb Y CTiH:

I =0,3LB.
[Ipu BigcyTHOCTI pOOOYUX MiCIb Y CTiH:
I =0,5LRB.
12. BusHaunTH KiJIbKICTh PsiIiB CBITMIIBHUKIB NB
B-2I
N,=—=F 4]
Ly
13. BuzHaunT 1OBXUHY MmiBpsdy L.
A
IL=—
2

14. BusHauuTu BiACTaHb P BIJ PO3PaXyHKOBOI TOYKM A JO CBITIOBOTO pSAy.
Po3paxyHkoBy TOUKy BUOHpPaEMO OCEpEIMHI MPUMIIIEHHS MIXK psIamMHu.

p=Ls/2
15. BU3HAYUTH BiHONIEHHS P :

p=p/Hp
16. BuznaunTty BigHomeHHs L™

L=L/Hp

17. BuzHaunt yMOBHY OCBITJICHICTH € 110 Tpadikam JIHIMHUX 130JIFOKC B3aJI€KHOCTI Bif
L, p*: JluBuck pucysok 1.

18. Ilpm ocBiTIeHHI TOYKM A JACKUIBKOMa psgaMyd abo iX YacTHHAMH BiTHOCHY
OCBITJICHICTh BU3HAYAIOTh BIJTKOXKHOTO PSAY OKPEMO 1 CKIAJa0Th Xe.

Xe=e* NB
19. BusHaunTi HEOOXiTHUIN CBITIOBUINOTIK PAY Dposp. TOBKHMHOIO B 1 M.
1000-E, -, -H,
posp.
M2,

20. BuOpaTu THII JIaMITH 3 CBITJIOBHM MIOTOKOM D,

21. BuzHauuTH MOBHUI MOTIK J1aMIl B pany Ppsay.
Dpany = Dposp. A
22. Busnauntu cBiTiioBuii noTik 1 cBiTHIbHUKA Dy,
D, =D, n
23. BU3HAYUTH KUTbKICTh CBITHILHUKIB B PRy Np.
24. BU3Ha4YuTH PO3PUBU MK CBITHIIbHUKaMU lp B psny.

psoy
Npm]a = -

25. IlepeBipUTH YMOBY HEPUPUBHOCTI PSILY.
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1p <0,5H,
26. Ilpu BUKOHAHHI YMOBH T1. 25 BU3HAYa€MO BCTAHOBIICHY MOTYXHICTh Pyer.

P =125-P.-n-N,-N,

acm
27. Bu3Ha4a€eMO MUTOMY MOTYXHICTh BCI€T YCTAHOBKH Py

P

-1

P
num
S

28. Bu3HaunTH i3 MOBIIKOBOI JiTEpaTypu NUTOMY MOTYXHICTh B 3aJ€KHOCTI Bill THITY
CBITHJIBHHKA 1 TUIOMII MPUMIIICHHS Pyr.

29. BU3HAYNTH BCTAHOBIIEHY MOTYXXHICTB Ppcr.
Poer = Prr - S

30. Bu3HauuTH KUTbKICTh CBITHIBHUKIB BPALY Njp.

_ gcm.
P_-N
6. B

31. IpuiiMaeMO HOBY KUIBKICTh CBITHJIBHHKIB 1 BH3HA4aeMO (DaKTHUHI PO3PUBH MIK

Np

CBITWJIbHUKaMH 1p (axkr.

_ A - "r.w ) N_rmrk!

L, =
hawm. AT
*V pada

32. [Ipu BUKOHAHHI YMOBH 11.25 BU3HAYa€MO BCTAHOBJICHY MOTYKHICTD JaMIl Py
Pyer = PN
33. Bu3HaunTH TUTOMY MOTY)XKHICTH BCi€1yCTAaHOBKH P 1.

6C

num
S

9.3 ToukoBuUii MeTOI MPOCTOPOBHUX I30JII0KC

Metoa 103BOJISIE BH3HAYWTH CBITJIOBUW TMOTIK JDKEpEN, HEOOXIJIHWUH Ui CTBOPEHHS
MEeBHOI OCBITJICHOCTI B JIFOOIM TOYIl JOBUIAHO pO3MIMICHIM Ha IUIOMIMHI TIPH BIIOMIN
PO3CTaHOBIII CBITHJIBHUKIB 1 YMOBI, 10 BIIOUTHH B CTIHH, CTEJN1 1 p0O0OY0i MOBEPXHI CBITIOBUI
MOTIK HE CTBOPUTH CYTTEBOT OCBITJCHOCTI B PO3TIIAHYTIH TouIll. /JlaHui METOI BUKOPUCTOBYIOTH
IpHU TIEPEeBIpIli PO3PaXyHKIB OCBITJICHHS, a TAaKOXX TPU TMPSAMHUX pPO3paxyHKax: 3araJbHOTO
JIOKAJII30BAaHOTO OCBITJICHHSI; MICIIEBOTO OCBITJICHHS; OCBITJICHHSI HETOPHU30HTAIBHUX IUIOIINH;
30BHIIIHBOTO OCBITJICHHS (BY/IHIIb, IUIOII, BITKPUTHX MPOCTOpiB). ToukoBUI METOJ BpaxoBye
TUIBKU OCBITIIEHICTh Bif] CBITJIOBOTO MOTOKY, IO O€3MOCepeHbO MOTPAIUISIE BiJl CBITUIbHHUKA B
PO3paxyHKOBY TOUKY.

Cyrb MeTony mojnsira€ B TOMY, IO MOTPIOHMI CBITIOBUM MOTIK Bil CBITUIbHUKA
BHU3HAYAIOTh, BUXOJSMYM 3 YMOB, II0 B KOXKHIM TOYII OCBITIIOBaHOI MOBEPXHI OCBITJICHICTh HE
MOBMHHA OyTM MeHIIO HopMmoBaHOi. Ilpu 1bOMy B poO3paxyHKOBi TOUIll BH3HAYalOTh HE
JIACHY, a YMOBHY OCBITJIEHICTb, TaK SIK CBITJIOBUH MOTIK OOpaHMX CBITUJIBHHUKIB HAa MOYATKY
PO3paxyHKy HEBIIOMHUI. YMOBHa OCBITJIEHICTh € BH3HAYaeThcs 3a rpadikaMud MPOCTOPOBHX
13osoke.  ['padix TPOCTOPOBUX I130JIIOKC JUI TEBHOTO CBITHJIBHHMKA IMPEJACTaBISE COOOIO
CIMEHCTBO KPHMBMX, SIKI € T€OMETPUYHUM MICLIEM TOYOK, SIKI MAIOTh PIBHY T'OPU30HTAJIbHY
OCBITJIEHICTh. Taki rpadiku Ui CBITUIBHUKIB 3 YMOBHOIO JIAaMIIOIO 13 CBITJIOBUM noTokoM 1000
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M noOymoBaHi B ocsix d — h, ne d- Biacrans Ha miaHi BiJ MPOEKIIil CBITUIBHUKA 70 TOYKH, B
SKill BU3HAYAETHCs OCBITIIEHICTH, N — po3paxyHkoBa Bucota (Hp) (puc. 3).
OcHoBHa po3paxyHKOBa (hopMyiia METOY:

1000Ek
e

ne Em — HopMOBaHa OCBITIEHICTH, JIK; K3 — KoedimieHT 3anacy; p - xkoedillieHT, 10 BPaxoBye

D=

OCBITJICHICTh BiTaJICHUX CBITHJIBHUKIB 13ayie)kuTh Bif ix Tumy (u = 1,1 — 1,2); Xe — cymapHa
YMOBHAa OCBITJICHICTb, JIK.
[Ipu po3paxyHKax ciifi BpaXOBYBaTH HACTYITHE:

- pO3paxyHKOBa TOYKAa BHUOMPAETHCS B MICIX, € HOPMOBAaHA OCBITJIICHICTH MOXE
BUSIBUTHCS HaliMEHIIIOIO;

- SIKIIO TOYKa OCBITJIIOETHCS OJHOYACHO JEKIIbKOMA CBITHJIILHUKAMU, TO 11 OCBITIEHICTH
JIOPIBHIOE CYMI OCBITJICHOCTEH, SIKI CTBOPIOIOTHCS KOXKHMM 3HHUX OKPEMO;

- TIpY BU3HAYEHHI OCBITJIEHOCTI y KOHTPOJbHINA TOUIl BPAXOBYIOTh JIMILIE HAHOIMKYL 10
HEl CBITUJILHUKHY;

- JII10 BiIJIaJICHUX CBITHJIBHUKIB BPaXOBYIOTh KOC(PIIIEHTOM JI0JAaTKOBOT OCBITIECHOCTI M.
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Puc. 3 —I'padiku npocTopoBux i30tokc s cBituiabHuKiB: 1 — CB 1 CBP; 2 —
CIIOP; 3 — CI10-2-200; 4 — CIII1-200M; 5 — CIT1O-200

[Ipn po3paxyHKax OCBITJICHHS MOXHIWX MOBEPXOHb MOCTYMAIOTh HACTYMHHM YHHOM.
Uepes po3paxyHKOBY TOYKY TMOXWJIOI TOBEPXHI NPOBOAATH JONOMDKHY TI'OPHU30HTAJIBHY
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MOBEPXHIO, Ha sKiil 1 BeAyTh po3paxyHok ocBitieHocTi Er (puc. 4).

Puc. 4 — [To po3paxyHKy OCBITJICHOCTI TOXHUJIOT TOBEPXH1

Ocaitnenicth noxuinoi nosepxHi Em y Tiif camiii Toulll BU3HAYAIOTH IO CIIIBBIIHOIIEHHIO:
En = WYEr. ne ¥ =cos0 %= (p/h) sin6.

ANTOPUTM JaHUM METOJIOM:

1. BuznaunTs BUXITHI JaH1 3aJaHOTO TPUMIIIICHHS.

2. BU3Ha4YNTH CHCTEMY Ta BHJI OCBITIICHHS.

3. Bubparu mkeperno cBitia.

4. BuOpatu Tun CBITUIIbHUKA.

5. BubGpatu HopMOBaHY OCBITIEHICTh By

6. Busnauntu xoedirient 3amacy Ks .
7. Buznauntu koedimieHT HEpIBHOMIPHOCTI Z.
8. BusHaunTyH 3HAaUEHHS BUCOT: MiBicy N ; po6odoi moBepxHi hp~H~ ; po3paxyHkoBoi H

9. BuzHaunTu BifiCcTaHb B IJIaHI BiIPO3PaXyHKOBOI TOUKH JI0 MPOECKIIil CBITHIbHUKA .
10. BuzHaunuTuck 3 yMoBOIO BHOOPYCYMapHOi BITHOCHOT OCBITJIEHOCTI.

h d

0 <1 abo —<1

d nig
11. ITo rpadikamM MPOCTOPOBHUX 130JIFOKC BU3HAYMTH €;. J[MBHCH PUCYHOK 3 €1 =Xe€i.
12. BusHauaemMo HEOOXigHMM CBITJIIOBUIIIOTIK J1aMITH D .
- 2
@ _ lOOO'EH'K'_j'h nios.

03P
posp 2

e

13. BU6pAaTH THIT JIAMITH 3 CBITIIOBHM [IOTOKOM HAHOIIKIMM 10 po3paxyHkoBoro Py,
14. TlopiBHsTH CBITJIOBHIl IOTIK Jammu po3paxyHKoBuil ®pp Ta Paktnasnin Dpg 1

IICPeB lpI/ITI/I BHUKOHAHHSA YMOBH.

~0l@, <D, <020,

15. SIkmo ymoBH 1.14 He BUKOHY€EThCS: 3MIHUTH BHCOTY MiBICY CBITHJIBHUKA 1 EPEUTH
710 BUKOHAHHS MyHKTIB 8-14.

Ilo pe3ynpTaTaM CBITJIOTEXHIYHHMX PO3PAaXyHKIB BHPOOHMYUX MPHUMILIEHb JTIOOUM 13
METO/IiB IOBUHHA CKJIAIaTHCS CBITJIOTEXHIYHA BIJOMICTb.

IInTanus 1 camonepeBipku
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1. SIK pO3MIIIYIOTBHCS CBITMJIBHUKH B IPUMIIIEHHI?

2. Ha3BiTh MeTOIM pO3paxyHKy OCBITIICHHS 1 BUNIAJIKU iX 3aCTOCYBaHHS.

3. V domy moJisirae CyTh PO3PaxXyHKY OCBITIICHHS METOJOM Koe(illieHTa BUKOPUCTaHHS
CBITJIOBOTO TIOTOKY?

4. Big sixux GakTopiB 3aJIeKUTh KOS(IlliEHT BUKOPUCTAHHS CBITIIOBOTO MOTOKY?

5. SIk BU3HAYUTH HEOOXITHY KUIBKICTh CBITHIIBHUKIB y IPUMIIICHH1?

6. Y 4oMy MOJISATAE CYTh PO3PaXyHKY OCBITJICHHS TOYUKOBUM METOJIOM?

7. Y oMy moJisirae CyTh pO3PaxyHKY OCBITJIICHHS Bifl CBITHOT JTiHii?

8. Y yoMy nossirae cyTb po3paxyHKY OCBITJIEHHSI METOJOM IMUTOMOI MOTY>KHOCTI?

3aBaaHHS HA caMOCTiliHe ONPALIOBAHHS Ta NIATOTOBKY
1. CamMOCTII{HO BITHOBUTH MaTepiaj 3 ONKMCY METOIB PO3PAaXyHKY OCBITIEHHS.
2. CamocTiifHO OmpalloBaTH JOJATKOBUIN MaTepian Ha TeMy: YCTaHOBKU €JIEKTPUYHOTO
ocBiTneHHs. Knacudikaiiist 1 0CHOBHI XapaKTepUCTUKU CBITWIbHUKIB. [IpoxexTopu.

TEMA Ne10. BUBIP TA PO3PAXYHOK OITPOMIHIOBAJIBHUX YCTAHOBOK JISA
CUIBKOT'OCITOJAPCBKHUX ITPUMIIIIEHD

Mera: o3HaiomuTH 3700yBaviB BHIIOI OCBITH 3 METOJMKOIO PO3PAXYHKY Ta BUOOpPY
OTIPOMIHIOBATBHUX YCTAaHOBOK.

AHoTaNiA

B Temi po3risiHyTo THUIHM YCTaHOBOK JUIsl ONPOMIHEHHS POCIUH, MPUHIUIHN PO3PAXyHKY
TCIUTMYHUX  CHCTEM, OCOOJMBOCTI BUKOPUCTaHHS  TOYKOBHUX 1 JIHIAHUX  JOKEpeI
BUNpoMiHtoBaHHsA. HaBemeno mpukiamm cydacHux ompomidioBadis (OT, I'CII, XXCII, OI'C
«Dotocy, «CBITIOTPOH»), IX KOHCTPYKIIIHI OCOOJMBOCTI, CHEPreTHYHl TIOKa3HUKUA Ta
e(deKTUBHICTh BUKOPUCTaHHA. PO3KpUTO mnuTaHHS BHOOPY ONTUMAIBHOTO OONagHAHHS 3
ypaxyBaHHSM CIEKTPAIbHUX XapaKTEPUCTUK BUIIPOMIHIOBAHHS, KOE(DIII€EHTIB KOPHCHOI ii,
€HEeprocroXUBaHHs W eKOHOMIUHOT JouiibHOCTL. OTprUMaHi 3HaHHS JO3BOJISIOTH 3/1MCHIOBATH
oOrpyHTOBaHUN  BHOIp  CBITJIOTEXHIYHHUX  pIlIEHb  JUISI  IIJBUIIEHHS  BPOXKAWHOCTI
CUIbCHKOTOCTIOJAPCHKUX KYIBTYP.

Keywords: irradiation facilities, greenhouse, photosynthesis, phytoflow, radiation
sources, energy efficiency.

Ilnan aexmii
1. YcTaHOBKM 7151 OIPOMIHEHHS POCIMH B YMOBAX 3aXUIIEHOTO TPYHTY.
2. OCHOBHI MOJIOKEHHS PO3PaXyHKY TEIUIMYHUX OMPOMIHIOBAIHHUX YCTaHOBOK.
3. Po3paxyHOK yCTaHOBOK JJIsl OPOMIHEHHSI 3 TOUKOBUMH JIXKEpETaMH BHUIIPOMIHIOBAHHSI.
4. Po3paxyHOK YCTaHOBOK JIJIsl OMTPOMIHEHHS 3 JTIHIHHUMH JKEepellaMy BUITPOMIHIOBAHHS.

Xia mpoBeieHH JIeKIIHHOr0 3aHATTHA
I. Opranizauis rpynu;
II. MoTHBalIisg HaBYAIBHOT isTTBHOCTI. OrOJIOIIEHHS TEMH M METH;
[II. BuknagenHsi Ta 0OrOBOpPEHHsI HOBOTO MatTepiany.
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IV. Oronomienns 3aBAaHHs HA CAMOCTIMHE OMPALIOBAHHS Ta MiATOTOBKY.
10.1. YcTraHOBKH AJ151 OIPOMiHEHHSI POCJIMH B YMOBaX 3aXHIIEHOI0 IPYHTY

Tennuust € CrIagHUM I1HXEHEPHUM CIIOPY/DKCHHSM, $Ka JIO03BOJISIE MIATPUMYBATH
KJIIMaTU9YHI YMOBH, HEOOXiHI JJIs1 BUPOILYBAHHS Ti€l UM IHIIOT POCIMHHOT KYJIBTYpH MPOTATOM
XOJIOJHUX MiCAIIB poKy. /s mporo BcepenuHi T HEOOXiTHO MIATPUMYBATH HE TUTBKH
HEOOXIJJHY TeMIlepaTypy, ajie TAKOXK 1 1HIII MapamMeTpH, 0 BIUIMBAIOTh HA 3POCTaHHS POCIHH i
iX BpO>KalHICTb.

OnHMM 3 TaKWX BKJIMBUX TapaMETPiB € KUIbKICTh CBITJA, OJCPKYBAHOTO POCIUHOIO
MPOTSATOM CBITIIOBOTO JIHS, TOMY IO i/l HOTO BIUIMBOM 3IHCHIOETHCS )KUTTEBO BAXKIMBHI TSI
pociuH mporiec ¢GoTocHHTE3y. ICHye MoOJenb CBITJIA SK MOTOKY CBITJIOBHUX YacTUHOK. L1
YaCTUHKHM OTPUMaJM Ha3By KBaHTIB, a0o ¢oToHiB. EHepris ¢oToHa 3a1eXuUTh BiJ JOBKUHU
cBITJIOBOI XBUJI1. [loKazHUK KUIBKOCTI (DOTOHIB, SKHIl BHUIPOMIHIOETBCS B CEKyHIy B
nianazoHi 400-700 HM, Ha3UBa€THCSA PITONIOTOKOM 1 BUMIPIOETBCS B MKMOJIb/C. DITOMOTIK, K
OJIMHUII0 BUMIPIOBaHHS, MOXKHA MOPIBHATHU 3 JIIOMEHOM, IPOTE€ B OCHOBI (DITOMOTOKY JIEKUTH
peakuisi pociauH Ha CBiTHO. DITONMOTIK XapaKTepU3ye BMICT y 3arajlbHOMY BUIIPOMIHIOBAHHI
€Heprii, MOTEHIIITHO TOCTYMHOI pociwHaMm s 3aidcHeHHs (ortocunTedy. Enepris ¢otona
cBiTJIa 3 A0BKMUHOIO XBMII1 400 HM (cuHe cBITIIO) B 1,75 pas3u Buiie eHeprii poToHa 3 TOBKHUHOIO
xpwii 700 HM (YepBOHE CBITJIO), aje oO0uaABa (OTOHA HAJAIOTh OJHAKOBHUI €PeKT Ha IMpolec
dorocunTesy. [Ipn IbOMY HAIITUIIIOK €HEPTii «CHHBOT0» (POTOHA MEPETBOPIOETHCS B TEILIO.

[HTeHcuBHICTE (OTOCHHTE3y BU3HAYAETHCSI HE CYMapHOIO eHeprielo (OTOoHIB, a iX
KUTBKICTIO, SIK1 TTOTJIMHAIOTHCS pociuHaMu. KinbkicTh (DOTOHIB, MO MPHUXOIATH 3a CEKYHIY Ha
OJIMHUINIO TOBEPXHI, HA3MBAEThCA IIUIBHICTIO (iTonoToky. LlinmbHicTh (iTOMOTOKAa HANOLTHII
TOYHO XapakTepe3ye CBITIIO HeoOximHe it dhoTocuHTe3y. LIiMbHICTh GITOMOTOKY BUMIPIOETHCS
B (DOTOHAX B CEKyH/Iy Ha KBaJPATHUH METP MKMOJB/(c-M?).

VY perionax 3emHOi moBepxHi, MbK 40-fo 1 80-f0 mapanensMu B 3UMOBI MiCHII
CIIOCTEPIra€ThCsl 3HAYHE CKOPOYCHHS KUIBKOCTI JEHHOTO CBiT/Ia. MiHIManbHa HOTO KUIBKICTh
B3UMKY ckiaznae 1/10 yactuHM Bij 3aranbHOro. lle BUKIMKaHO CKOPOUYEHHSIM 3MMOBOTO JIHS B
MOEIHAHH]I 3 HU3BKOIO IHTEHCUBHICTIO CBiTJIa, BUIPOMIHIOBAHOTO COHIIEM, II0 BUCUTH HHU3BKO
HaJ TOPU30HTOM, a TAaKOX BHUCOKOIO XMApHICTIO. Y TaKUX yMOBaX KUIbKICTh CBITJIa CTa€
oOMeXyrouuM (GakTopoM 1 OOpOTHCA 3 MMM MOXKHA TUIBKM 3a JIOMOMOTOIO0 JI0JaTKOBO
BHPOOJICHOT CBITJIOBOT eHeprii. OTKe, OCHOBHE NMUTAHHS: CKUIBKH CBITJIa TIOTPIOHO T0OABIISITH
KOJKEH JICHb, 00 JOCATTH ONTUMAJIBHOT KUTKOCT1CBITJIIOBOT €HEpTii.

JIJis ITYy4HOTO ONMPOMIHEHHS! POCIWH MPOMUCIIOBICTh BUTOTOBIISIE CTAIIOHAPH] TETINYH1
onpomintoBaui: OT-400 3 nammnoro JIPJI®400; OT-1000 3 mammnoro JAPP1000; I'CI126-400 i
I'CI126-1000 3 mammamu JIPM400 1 JIPM1000; OT-2000 3 nammnoro JJPOT2000; PCII15- 2000 3
namrmoro JIPJ12000; CCIT03-750 3 nammnoro JIPB750; PCI126-125 3 nammoro JIPJI125; XKCIT18-
400 3 mammoro [IHaT400; XXCIT 70-400, JKCII 70-600 3 nammnoro J{HaT400, JITHaT- 600; cepii
Orcol «®otoc» 3 mammnamu J[P11000, 2000, 3500 i AM3 3000; tumy 02/II1T «CBitnoTpon» 3
namnoro JIPU2000; onpomintoBaui 3 mammamu JID i JIOP, 3MoHTOBaHUMHU B pamMKax-KaceTax,
Hanpukian, OT 6x40, Ta in.

Oco6nuBuil 1HTEpeC TMpeACTaBlIs€ HOBUHM KJIaC KOMIUIEKTHUX BHCOKOE()EKTUBHUX
OTIPOMIHIOBAJIbHUX YCTAHOBOK THUMY IJIOCKHI CBITIOBOJI, CBITJIOBHI KapHM3, CBITJIO - TPOHHHU
KapHM3 1 1HIII1, IPaKTUYHE BUKOPUCTAHHS SIKMX JI03BOJISIE€ 3MEHIIUTH Ha 26-38 % ekcrutyaTariini
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Butpatu, Ha 15-20 % BTpaTM ONTHYHOIO BHUIPOMIHIOBAHHS i1 B 2-3 pa3d METaJIOEMHICTb
KOHCTpYKIiH. Tak, ompomiHIOBalbHI YCTAHOBKU CBITJIOHEIIPOHUKHHUX CIOPYJ (TEIUIHIb-KaMep
0e3 IPUPOIHBOTO OCBITICHHS) TUITY TNIOCKHH CBITJIOBOJ OCBOEHI CEPIHHO y BUIIISI MPUCTPOIO
moaudikanii CKOVY, a tuny cBITIIOBUH KapHU3 - y BUIIISLAL ABOX Moaudikamiin; COPT-2-2-3K 3
onpominoBagamu KOPT-2000 i mamnamu JIPOT2000, i YOPT-2-3000-1 3 ompomiHtoBauaMu
OT- 3000K i mammamu [IM4 3000. YV aHrapHux TEIUTUINX 3 MIUPUHOIO MPOIBOTY 18 M
3aCTOCOBYIOThH ONpoMiHIOBaNbHI ycTaHOBKH Ty COPT-1-10 3 mammamu JAKcTJI10000, YOPT-
2-3000 3 mammamu JIM4 3000 i JIM3 3000, a takoxx YOPT-1-6000 3 namnamu JIM4 6000, mio
MOCTaBJISIOTHCS, B KOMIUIEKT] 3 CHCTEMaMH yIPaBIIiHHS, KOHTPOJIIO, 3aXUCTY Ta CUTHami3amii. Y
CEeNEKIIMHUX 1 BeTeTAiMHUX TEIUIMIMX 1 OpamKepesx, KIIMaTHUYHUX Kamepax 1 madax
BUKOPHCTOBYIOTh OIPOMIHIOBaJIbHI ycTaHOBKM THHNiB YBP 1 ®OVY 3 mamnamu JIKcTB6000,
YUC-1 3 namnamu JITKc1500, cepii BOY, mo nmoctaBisitoThes B 3aI€KHOCTI Bi MoAuMdiKaIii 3
nammamu JIOP150 i m3epkanpHuME Jdamramu pozxaproBanHs 3111 220-230-300 (BOV-1 i
BOVY-1M), APJI®400 i m3epkanpauMH JamraMu posxkaproBanus 311 220-230-300 (BOY-II-1 i
BOV- 1IM), IP®1000 (BOY-II-2).

3aradpbHUIl BUMIAJL 1 TEXHIYHI XapaKTEpPUCTUKH TEIUIMYHUX OMNPOMIHIOBAILHUX
YCTaHOBOK, HaBeJIeH1 Ha pucC. 1.

[Ipy onmpoMiHEHHI POCIMH Yy NMPOMHUCIOBUX TEIUIMLAX Ta BEreTaliiHUX KIIMAaTUYHUX
CTOpy/Iax HaWHOUIBII IIMPOKOTO TOIMMpeHHs HalOymm omnpowmintoBadi OT-400 i OT-400M
(MonepHi30BaHMI BapiaHT), SIKUH BIAPI3HAETHCA MPOCTOTOK KOHCTPYKILII 1 HaAIWHICTIO B
eKcIuTyaTarii.

OmnpowmintoBaui OT-400 (OT-400M) ckiiagaroThes 3 By3na miBicy 1, MycKo perymrodoi
amapatypu JpKepena BHMpOMiHIOBaHHS 2, (apdopoBoro maTrpoHa 3 YIIUTBHIOBaYEeM 3
TEPMOCTINKOT CHITIKOHOBOT I'yMH 3, 0J1HOTO 200 IBOX Biapi3kiB nutanrooro kademro KPIIT 3x2,
S, OJIUH 3 SIKUX OCHAIEHUH TPUIITHPKOBOIO BUIIKOIO, & JAPYTrUi — TPUIITHPKOBOIO PO3ETKOIO 4 1
ra30po3psAaHOT JaMITi BUCOKOTO THCKY Triy JIPJID400, (puc. 3.).
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Puc. 1. - 3aranbHuii BUTIISA] TEIUTMYHAX ONMPOMIHIOBAILHUX ycTaHOBOK: a) OT-400; 0)
OT-1000; B) CCII103-750-001; r) I'CI126-400-001; m) OI'C «®oTocy; €) XKCIT18-400; x) 02011
«Caitnotpony; 3) I'CIT 30-2000-001; i) J)KCII-70-400; 1) XKCI162-400 «Daopa»

VY Kopmyci po3Milly€eThCsl IHIYKTUBHUN a00 IHAYKTUBHO-€MKICHUI OalaCTHUI MPUCTPIil.
OmnpomiHtoBaul noAusitoTbed Ha Al Moaudikamii: OT- 4001 a6o OT-400MU 1 OT-400E a6o
OT-400ME. O6unBi moaudikariii MaroTh koedimieHT moTyxHoCcTi 0u3bko 0,5-0,55, ane B oHii
CTpPYM BIJCTa€ BiJ HAaNpyru, a B JpPYyrid BUMEpeIKae HOro, 10 J103BOJISIE MPU OJHOYACHOMY
BUKOPHUCTaHHI 000X MoaudiKaliii OTpUMyBaTH KOE(ILIEHTH MOTYKHOCTI ONPOMIHIOBAIbBHUMHU
YCTaHOBKAMH OJIM3HKUMH JI0 OJTAHUIIL.

159

600
-
-

Puc. 2 — Termuunuit onpomintoBaB OT-400: 1 — By3ox minBicku;2 —[IPA mkepena
BHUIIPOMIHIOBaHHS; 3 — ¢apdOpOBHUil MATPOH 13 YIIiIbHIOBaYEeM; 4 — KaOeb )KUBIICHHS
omnpoMiHtoBaya; 5 — mammna JIPJI®-400

OnpomiHioBaYl MiAKIIOYAI0Th A0 ogHO(a3Hoi Mepexi Hampyrowo 220 B 3a momomororo
BUJIOK 1 PO3ETOK IMOMAapHO, SIKi CTBOPIOIOTh T€PMETHUYHI OOpe3uHeHi 3'elHyBayl 1 JOMYCKalOTh
o0'efHAaHHA B Tpymy 3 TMOCTIJOBHUM JKUBJICHHAM 1 3a3€MJICHHSM KOPITyCiB 10 II'TH
onpomintoBauiB. KKJI onmpomintoBaua - He MeHie 90 %.

[TonibHy koHCTpyKLiI0 Mae Takox ompomiHioBay OT-1000M-011 (OT- 1000MU (puc.
2.16, 6). Horo Texiuni mapamMeTpu: Hampyra >KHBHIbHOI Mepexi - 220 B, KK]I - ne Menure 90
%. Y KopIyci ONpoOMiHIOBaya pa3oM 3 IHIYKTHUBHHM OallaCTOBUM HPUCTPOEM BCTaHOBJIEHO
YHIBEpCAJIbHUM IMIYJIBCHUN 3anantoBaibHUM npuctpiit Ty YNU3VY-220-02XJ1.

OmnpomintoBay  CCII03-750-001 (puc. 1, B) TakoX yHIQIKOBAaHMM B JESIKHX
KOMIUIEKTYIOUMX Jetainsx 3 omnpomiHioBaueM OT-400. HowmiHanbHa Hampyra >KUBJIEHHS
onpoMiHioBaua - 220 B 3minHoro ctpymy, KK/ - He menme85%. KopobOka 3acTocoByeThes Ui
3a0e3neueHHs] TePMETHYHOTO BBEICHHSINIAHTOBOTO KAaOeIo 1 CKIaIa€Thes 13 IBOX KPUIIOK, MK
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SAKUMH YKJIQJCHUH OWITHAPUYHUN macok. OnpomiHioBau 3a0e3nedeHuil KabeabHUM po3'eMOM
JUISL TMAKITIOYEHHS 10 MariCTpalbHOT Mepexi uepe3 BilramyxKyBajbHI KOpOOKH, MO OJHIM Ha
IIICTh OTPOMIHIOBAYiB.

Ha 3wminy onpowmintoBagyam OT-400 i OT-1000 npuiiniuii CBITMIBHUKH- ONPOMIHIOBaUi
I'CI126-400-001 i I'CI126-1000-001. [inst ompoMiHEHHS pO3Caad B IHAMBIAYyaTbHUX MiICOOHUX
rOCHOJAPCTBAaX OCBOEHO CBITMIIBHUK- onpoMinioBad PCI126-125 3 nammoro JIPJI125.

Ceitunpauku  onpominroBaui ['CI126-400-001 i I'CI126-1000-001 w™icTsaTh €quHUM,
yHipiKOBaHUH a1 000X BapiaHTIB, KOpmyc 31 CkoOaMH JUIsi MOHTaXy 3 OPHUTIHAIBHUM
MIPUCTPOEM JIJIsI OJTHOYACHOTO KPIIUICHHS 10 HBOTO PO3IMOALUILHOT KOpoOKH 1 maTpoHa (puc.l, r).
3aneXHO BiJ TMOTY)KHOCTI JIaMITM CBITWJIBHUKH OTIPOMIHIOBadi KOMIUIGKTYIOTBCS KPYTJIO
CUMETPUYHUM BiJOMBaueM, NpoMiKHUM (rannem 1 ['-mogiOHumMu ckobamu, siki 3a0€3MeUylOTh
BEHTWJIAIIIMHUI 3a30p 1 KpiljieHHs BimOuBaua 10 Koprmycy. HeoOxigHa CTyMiHb 3aXUCTy
3a0e3reuyeThCcsl KUIbLEBUM YUIUIBHEHHSAM JaMnu 3 TepMocTiiikoi rymu. Hesanexni IIPA namn
MOXXYTh OyTH BCTaHOBJIEHI Ha BIJICTaH1 He OUIbIIe4 M BiJ] CBITHJIbHUKA OIIPOMIHIOBaYa.

OmnpowmintoBay PCIT15-2000-01 cknanaerbes 3 Kopiycy, BimouBaua, HezanexHoro [TPA i
namru [IPJ12000. ¥V xopmyci 3akpimuieno papdopoBuit nmarpoH i kjiemMHa kojoaka. HomiHnanbHa
Hampyra *KuBJeHHs onpoMiHioBaya - 380 B 3minnoro ctpymy, KK/ - He menie 75 %.

Ha puc. 3 noka3zano 3araneHuiA BurIsi onpoMinroBava XKCIT18- 400-001-XJ14, a Ha puc.
3, 0 eJleMeHTH KOHCTPYKIIii JaHOTO OTIPOMIHIOBAYa.

fem |
[

Puc. 3. - Enementu xonctpykiii onpomintoBada JKCI118-400-001-XJ14:1 — kopmyc 3
JI3epKalibHUM BigOuBadem; 2 — 6510k [TPA; 3 — By301 migBicy

B omnpomintoBaui JKCII18-400-001-XJI4 kopnyc BHKOHaHMA 3 A3€pPKaIbHUMH
BiI0MBaYaMy: OCHOBHUMHU - HWIHAPUYHOT (OpMHU, 1 JOMOMDKHUMH - TOPIEBUMHU Yy BHUTJISAIL
BEPTUKAIBHO pO3TalIoBaHUX IUIOmMMH. Ha kopmyci abo OoKkpemo Big HBOTO KpIMUThCA OJIOK
IIYCKOPETYJIIOI0YO0i anaparypu 3 yHIBEpPCAIbHUM IMIYJIbCHUM 3alalllOI0YUM MpucTpoeM YU3VY-
220-02XJI 1 xonamencatopom JICM-400-40. By3on KpituieHHS [J0O3BOJIA€ MiABIINIYBAaTH
OTPOMIHIOBaY Ha THYYKOMY IIHYpi, TPOCI, JaHIIOTY, TpyOi 3a JomoMororo xomyrta. Jlo Mepexi
3MIHHOTO cTpymy Hampyrowo 220 B ompomiHioBaY MigKIIOYarOTh 3a JOMOMOTOI0 MIJAHTOBOTO
xabemo KPIIT neperunom sxumu 2,5 mm?. KKJT onpominioBaya - He MeHmie 75 %.

OmnpowmintoBay OT-2000 npusHauenuil ans 3aminu onpomiHtoBaya OT- 400 1 B nesikiit
MIpi ycyBae HOro HENOJIIKM: Majy OJAMHUYHY MOTYXHICTh 1 HU3bKY CBITOBY BiJyiady JamIu
JAPJI®400, criekTp BHUIPOMIHIOBaHHS $KOi HE € JOCTaTHbO €()EeKTUBHUM JUISI BUPOLIYBaHHS
pociuH; Hee(eKTUBHE BHUKOPUCTAHHS MOTOKY BUIPOMIHIOBAHHS JaMIu Ta po3MimeHHs [TPA
pa3oM 3 HeElo, 32 paXyHOK 4Oro OIPOMIHIOBAB cTae BakunM. Koprmyc onpomiHioBaua BUKOHAHUIN
3 alIOMiHIIO. 3HMKEHHIO HOTO Macu CHpHs€ TaKoX PpO3MILIEHHS OanacTHOro Apocenis Ha
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BifcTaHi. B sixocti mxepena cBitia B onpomintoBadi OT-2000 Bukopucrana BucokoedeKkTHBHA
metanoranorenna nammna J[POT2000. KK]I onpomintoBaua - He menie 70 %, KK ®AP nammu
- He MeHme 25%, HomiHaneHa Hanpyra xuBieHHs - 380 B, 50 I'u, cnokxuBaHa MOTYXHICTh -
2000 Bt npu koediuieHTi noTyxHocTi piBHOMY 0,6. Enextpruyna cxema onpomintoBaga OT-2000
HaBeJ/IeHa Ha puc. 4.

vD2 VD4

Puc. 4 — Cxema enexTpryHa MPHHITMIIOBA BKIFOUeHHs ortpominroBada OT-2000

Termnnyni onpomintoBaui OI'CO1 cepii «@oToc» po3paxoBaHi g podoTH BiJ TpudazHOT
Mepexi 3MIHHOTO CTPyMy 3 TIIyX03a3eMJIeHOI HedTpamto vactororo S50 ['p 3 HOMIHAIBHOO
nanpyroto 380/220 B. Bouu ckimagaroThes 3 KOPIyCy, OJOKY MyCKOPEry/IF0BaIbHOT araparypu 3
IMIYJIBCHUM 3alajlOBaJIbHUM MPHUCTPOEM 1 OJIOKY 3 KOMIEHCYIOUMMH KOHIEHCATOPAaMU THUITY
JICM-400-7,8Y1. bnok IIPA 3'emnyerbcsi 3 xopmycoM KabOeiaem 3aBIOBXKKH 4 M 3 T'yMOBHM
po3s'emom.

OnpomiHIOBaul BUMYCKAaIOTh B MIeCTH MoAudiKaiisx. BOHM MOXyTh €KCITyaTyBaTHCS B
3aKpUTHX MPUMIIIEHHAX Tpu Temmeparypi + 10- 35°C 1 BimHOCHIN BoJsorocTi oBiTps A0 95%.
Saraneanii BurasgonpomintoBada OI'C «Dortoc» npeacraBineHuit Ha puc. 1, .

Jlnst migBUIeHHST KoedillieHTa BUKOPUCTAHHS CBITJIOBOTO TMOTOKY MPAKTHYHHH 1HTEpEC
MpPEJICTaBJIsiE 3aCTOCYBaHHS B ONPOMIHIOYMX YCTAaHOBKaxX J3€pKaJbHUX BiIOMBAIOYUX
MOBEPXOHb-CKIICHiHb. I[lpukiaamoM TtoMmy € ompomidiooui komiuiekcn KOIT2-001 (002)
«CBITJIIOTPOH», SAKUI MpeAcTaBiisie co000 CYKYIMHICTh MPOTSKHUX MOBEPXOHb, BUTOTOBJICHUX 3
MeTaJi30BaHOi MoJieTHIeH-TepedTanaTHOl TIBKK mmpruHOI0 O1u3bko 0,6 1 moBkuHOIO 10 36
M. Kinmi rriBky 3adikcoBaHi y By3lax KpilJIeHHS, IOBOPOTY Ta JIHIMHOTO MEpeMilleHHs; Ipu
bOMY OCl TOBOpPOTY MapajelibHi, a JpKepena BUIIPOMIHIOBAHHS PO3TAlIOBaHI B IUIOLIMHI
CUMETpii TOBEPXOHb, Ha iHIl, MapaleiabHOI OCAX iX MOBOPOTY. Y TaKuUX YCTaHOBKax
BUKOPHUCTOBYIOTh BHCOKOE(hEKTHBHI MeTanoraiorensi jamnu tumy JJPM2000-6, mo no3Bosse, B
MOpPIBHSHHI 3 YycTaHoBKamu 3 omnpomiHioBauamu OT-400, npu npuOnu3HO OJHAKOBIN
BCTAHOBJICHIN €NEKTPUYHIN MOTYXKHOCTI 30UTBIIUTH B 3-4 pa3u piBeHb ONPOMIHEHHS POCIHH B
obmacti AP mnpu Oinpml CHpUATIUBINA NPOCTOPOBIA cTpykTypi cBimiioBoro moss. KKJ|
ONPOMIHIOIOYO1 ycTaHOBKH - HeMeHIIe 80% mpu Koe(ilieHTI BUKOPUCTaHHS CBITIIOBOTO MOTOKY
6mu3pko 70%. Y ONpOMIHIOIOUMX YCTAHOBKAaX BereTallifHUX Kamep 1 OOKCiB, KIIIMaTMYHHUX
mad 1 cTenaxiB TaKoXX MPUUMAIOTHCS CNPOOM BHKOPHCTOBYBATH JA3€pKalbHI BinoOpakaroui
MOBEpPXHI Ul TEpepo3NOJiUTy B 3aJaHOMY HalpaBJCHHI CBITJIOBOIO MOTOKY 1 (pOpMyBaHHS
CHIPUATIMBOI TPOCTOPOBOI CTPYKTYPHU CBITJIIOBOTO IIOJII B 30HI 3HAXOJKEHHS POCIHUH.

Hanpuknan, B koHcTpykuii apmaryp 020I1 Ta 02/1I1 «CitinoTpon» nepeadadeHo MOBOPOTOM
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MeTaJIeBUX A3€pKaTi30BaHUX BiIOMBAYIB PEryiTOBaTH PIBHOMIPHICTh OCBITICHOCTI POCIHUH 1
CTBOPIOBATH HEOOXITHMI CBITIOBUI Ta TEIUIOBUH pexuM (puc. 1, x).

Onpominioroua apmatypa «CBITIOTpOH» Mpamoe Bix TpudaszHoi Mepexki 3MIHHOTO
cTpyMmy yactoToro 50 I'1i 3 rimyxo3a3eMiIeHUM HYJIBOBUM MPOBOJOM 1 JiHiiHOIO Hanpyroro 380 B.
Jxkepeno BUINPOMIHIOBAaHHS - METaJOrajloTeHHa Ta30po3psiiHa JlaMIa BHCOKOTO THCKY
JIP112000-6. PiBeHb CTBOPIOBAHOT OCBITIICHOCTI B IUIOIIHMHI CBITJIOBOTO OTBOPY - He MeHIne 50
KJIK TIpY HepIBHOMIpHOCTI He Oibime 20%.

Y OnoyHMX Ta aHrapHUX TEIUTUISX 1 OpamXKepesX BHKOPHCTOBYIOTh CHCTEMY
onpomineHHsi pocniud COPT-1-10, sika Bigpi3HA€THCS: CIEKTPOM BUIIPOMIHIOBAHHS, HAHOLIBII
ONMM3BKUM J0 COHSYHOTO; KOMITAKTHOIO KOHCTPYKII€IO, SIKa MIHIMaJIbHO 3aTEMHIOE MPHPOIHE
CBITJIO 1 HE MEpEeHIKO/KAE JOTIALY 3a POCIMHAMHU; BIICYTHICTIO OallaCTHUX MPUCTPOIB IS
JIAMIT; TPYIIOBOIO CXEMOIO BKJIFOUEHHS, sika 3a0e3levye OJHOYACHE 3allalfOBaHHS BCiX DKEpEd.
Cucrema COPT-1-10 siBnsie co00r0 MOAYIb, 10 CKJIAJA€ThCSA 3 6 ONPOMIHIOBAUYIB 3 AYTOBUMU
kceHoHOoBUMH Jlamriamu Tty JJKcTJI 10000, 610Ky ynpaBiiHHS 3alalIeHHSIM 1 BACOKOBOJIBTHUX
3’€IHYBAJIbHUX MPOBOJIIB.

brnox ympaBniHHS 3amagiOBaHHSAM BUKOHAHWM Yy BUIVISAI MeTaleBOi Imadu, B SKIH
pO3MillieH1 BUCOKOBOJIBTHUH TpaHchopmatop 10 4 kB 1 amapatypa MICIIeBOTo Ta AUCTAHIIIITHOTO
KepyBaHHs 3anamoBaHHsAM. [lpuHinmmoBa enektpuuna cxema COPT-1-10 Bojomie psimom
CYTTEBHUX IIEPEBAr, Tak SK 3alalOBaHHS JIAMIT 3iIIICHIOETHCSI OJHOYACHO BiJl OJTHOTO ITyCKOBOTO
MIPUCTPOIO, 0 MOXKE PO3TAIIOBYBATHCS BiJl CAMOTO BIJUIaJIEHOTO OIPOMIHIOBaya Ha BIJICTaHi J0
80 M y OyIb-IKOMY 3pYYHOMY MICIIl TEIUIUIlL. 3a paxyHOK TOTO, IO BiOMBaYi OMPOMIHIOBAYIB
MOKPUTI OUTUM KPEMHIMOPTraHIYHUM CEJIEKTUBHUM 3a0apBJIEHHSAM, SIKE€ IHTEHCHBHO MOTJIMHAE
iH(payepBOHE BUINPOMIHIOBAHHS, B CHCTEMI 3HAYHO 3MEHIIIEHA YacTKa I1H(PaYepBOHOTO
BunpoMintoBanHs Jammu JIKcTJI, mo nmoTpamise Ha pocauHu.

Texniuna xapakrepuctuka cuctemu COPT-1-10: HOMIHATBHOTO Hampyra >KUBJICHHS -
380/220 B 3minnHoro crpymy uacrotoro 50 I'; HOMiHagbHA MOTYKHICTH MOyt - 60 kBA;
rabaputu: omnpomiHioBada - 1570%390x250 ™M, 070Ky YHpaBiiHHS 3amallOBaHHIM -
560%x215x916 mMm; maca: onmpoMiHoBada - 30 kr, Oyoka KepyBaHHS 3amaitoBaHHAM - 60 Kr;
IWIoma TEIUIMIN, $KA ONPOMIHIOEThCA OJHUM MomyleM - 0 200 Mm% ocBiTaeHicTh Ha
OTNIPOMIHIOBANIBHIN TTOBEpXHi - 10 10 KiK.

OpHiero 3 HaWOUIBII NMPUMHATHUX A OIPOMIHEHHS PO3Caa Ta JI0POCIOi KyJIbTYpU B
AQHTApPHHUX TEIUTMIIX € OMPOMIHIOIYA YCTaHOBKA KOMIUIEKCHOI moctaBku tumy YOPT-1-6000,
sSKa CKJIaJaeTbes 3 ompominioBada tuny OT-6000 3 nammoro tumy JIM4 6000 i Gmoky
ynpaiiHHsA. ONpoMiHIOBaY MICTHTh KOPITYC 3 BiAOMBaueM 1 YHIBEPCAJIbHHUM IMITYJIbCHUIM
3amamorounii mpuctpiii tuny YU3VY-220-02XJI1. V xopmyci 010Ky ympaBiiHHS pO3MillEHi
aBTOMATHUYHUM BUMMKAy, €JIEKTPOMArHITHUN IycKau JUIs BKJIIOYEHHS JIaMIIM, pejie 4Yacy Juis
BIJKJIFOUEHHSI KOJa 3alallOBaHHsA JIaMIM, CHUTHaJbHI JIaMIM, [EpEeMUKady PEXHUMIB
JUCTAHILIHHOTO TO MICIIEBOTO YIPaBIiHHS, 3alI0OODKHUK 3aXUCTY KOJIa KEpYBaHHSI BiJl aBapiiHUX
PEKUMIB, KHOIKHM YIPaBJIIHHSA Ta Jpocellb. YCTaHOBKa YKOMIUIEKTOBaHa creuianibHuM [IPA.
I"aGaputu: ompomiHioBaua - 960x440%320 mm, Onoky kepyBaHHs - 788%310x575 mm; maca:
ornpoMiHioBaua - 20 Kr, 610Ky yrpaBiiHHS - 120 Kr, TepMiH ci1y>k61 ycTaHoBKH - 10 pokiB.

3actocyBaHHs TpudazHoi MeTanoranorenHoi jamnu JIM4 6000 B ycranosui YOPT-1-
6000 no3BoJIsiE 3/1IMCHIOBATH CUMETPUYHE HaBaHTa)XEHHs (a3 Mepexi, 3HU3UTU OUTbII HIK B 3
pasu macy IIPA, B mnopiBHAHHI 3 omnpoMiHioBaueM tumy OT-400, 3MEHIINTH €EMHICTb
KOMIICHCAIIMHUX KOHJIEHCAaTOpHUX ycTaHOBOK. B ycranoBui YOPT-1-6000 nependaueHo 3axuct
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BiJl BUXOAY 3 JIaay OJHOTO abo NeKiIbKoX enekTpoxiB nammu JIM4 6000 i o6puBy omHOTO 3
MIPOBOJIIB JKMBMUJIBHOT MEpexi, TOOTO BiJ acCHMETPUYHOTO 3aBaHTaXeHHA (a3. Sk Oaummo,
HOMEHKJIATypa 1 TEXHIUHI XapaKTEPUCTHKH TEIUIMYHHUX OMPOMIHIOBAYiB 1 YCTAaHOBOK MOCTIHHO
yIOCKOHAMOIOThCA. Ha 3MiHy HU3bKO e(eKTHBHOMY 1 HEIOCTaTHbO KOMIUIEKTHOMY
CBITJIOTEXHIYHOMY 00JIaIHAHHIO PO3POOISETHCS 1 MOCTAYAETHCS HOBE.

Taxk, onpomintoroui npwiaau tumnis PCIT15-2000, XXCIT18-400, I'CI126- 1000 ta cepii
OI'CO01 «®oTOC» NO3BOJISAIOTH 3 MEHITUMHU MPHOIN3HO B 2 pa3u BUTPATaMH €IEKTPUIHOT eHeprii
(y mopiBHsHHI 3 ompomiHtoBauamu OT-400 i CCIIO3 -750) 3abe3neunTd HEOOXimHI aus
IHTEHCUBHOI CBITJIO KyJIbTypH piBHI onpomineHHs B o0Onacti DAP. OnpomiHioroua yCTaHOBKA 3
namnamu  JIP@1000 B mopiBasaHI 3 JIPJI®400 nossonsie Ha 30-40% 3HU3UTH TUTOMY
BCTAHOBJICHY MOTYXKHICTb, B 4 pa3u BUTPATH Ipalli Ha 00CIyroByBaHHs, IpUOJINU3HO B 2,6 pa3u
MpsiMi BUTPATH €KCIUTyaTallii 1 CyMy HaBEJIEHUX BUTPAT Ha PIYHUI 00CAT BUPOOKHU.

[TopiBHsIbHE 3ICTABICHHS PI3HUX YCTAHOBOK JI03BOJISIE PO3TAIllyBaTH BC1 OIPOMIHIOBAY1
B HACTYITHOMY TIOPSI/IKY:

- B MIpy 3pOCTaHHA NUTOMUX (Ha 1 M“ ONpPOMIHIOBAJIbHOI MOBEPXHI) MOYATKOBHUX
Kamirtaneaux BKiIagens - CCII03-750, OT-400M, I'CII26-400, OT-1000M, >KCII18-400,
I'CI126-1000, OI'CO1-2000 «®otoc-4», COPT-1- 10, OT-2000, 020IT «Csitnorpon» i YOPT-
1-6000;

- B Mipy 3pOCTaHHS TNHTOMHX (Ha 1 M’ ONpPOMIHIOIOUOT TOBEpPXHi) PpidHMX
excruryaTariianx Butpar - CCI103-750, COPT-1-10, XXCIT 18-400, OT- 10001, YOPT-1-6000
1 OT-2000;

- B MIpy 3pOCTaHHS NUTOMHUX MPHUBEACHUX BUTpPAT HA OJUHMIIO MPOAYKIil (3
ypaxyBaHHSM TOKa3HUKIB pocty pociuH) - XKCII118-400, CCI103-750, OT-1000, YOPT-1-6000,
0T-2000, COPT-1-10.

AHaji3 HaBeJICHHX MOPIBHSAHB IMOKA3ye, 110 HAHOUIBII €KOHOMIYHHUMHU € OTPOMIHIOIY1
yctaHoBkH 3 Jammamu tumy JIPM400, IPM1000, JTHaT400, IPB750, IP®1000 Ta iHmi, a
HanOupmr  oporumu - JIKcTJI 10000. Skmio mnpumycTUTH, IO OMNTOBI I[IHK Ha HOBI
BucokoedekTtuBHl B obnacti ®AP mamnu tumis JIPU400, JPM1000, JTHaT400, JIPdD1000,
JIPOT2000, IM3 3000, JIM46000 i1 ompomiHIOBa4i J0 HHUX IPH PO3MIHUPEHOMY CEpIHHOMY
BUPOOHUIITBIOYIYTh 3HAYHO 3HIDKEHI, a iX TEPMIH CIIY)KOU MIABUIIICHUH, TO 3a3HAYCHI BapiaHTH
OTIPOMIHIOIOYHMX YCTAaHOBOK OYIyTh I1I€ OUTBIIT KpaIIUMHU.

[Topsin 31 3MIHOIO 1 TMOCTIHHUM OHOBJICHHSIM HOMEHKJIATYPH JDKEPENT OMPOMIHIOBAYIB 1
YCTaHOBOK 3 METOIO 3MEHIIICHHS] HEBUPOOHUYHMX BTPAT ONTHYHOTO BUIIPOMIHIOBAHHS Ta BUTpAT
€JIEKTPUYHOI EHeprii Mpu TOCSATHEHHI TOTro X ab0 JesikoMy 30UIbIIEHH] TEXHOIOTIUHOTO eheKTy
MOJEPHI3YIOTbCS 1 LIMPOKO BHUKOPUCTOBYIOTHCS HA CHOTOJHINIHIA J€Hb B MPOMHCIOBHUX
rermix onpoMinioBaui OT-400, CCII03-750 Tta i Tak, 3MEHIIUTH BTPAaTH ONTHUYHOTO

2

BUIIPOMIHIOBAHHS, a TaKOXX IIMTOMI KamitajoBKiaaeHHs Ha 10-12% MoXkiMBE IUIIXOM
BUKOPHUCTAHHS KpailOBHX OMpPOMIHIOBauiB, BUKOHAHUX Ha 0a3i jamn tumy [APJID400, IPB750 i
JAP®1000. ¥V kpaitoBoi jaMmu BigOuBarode MOKPUTTSA HAHECEHO Ha 3/4 BHYTPIIIHBbOI MOBEpPXHI
KOJIOM Tak, IO CBITJIOBUH MOTIK B 3ajaHuil Oik 3poctae n0 30%. Skio Hemae KpalloBHX JamI
3aBOJICBKOTO BHUIOTOBJICHHS, IX MOXHA 3pOOMTH CaMHM, LUISIXOM HaHECEHHS TEePMOCTIHKOT
KpeMHill opraniunoi 6u101 emani tuny KO-84 Ha moBepxHio konbu cepiiiHux jamm. Butpatu
emani KO-84 na 100 namn npu6au3Ho nopiBHIOOTH 0,25 Kr.

[IpakTuyHMii 1HTEpeC MpPEACTaBIs€ TaKOX BHUKOPHCTaHHSI He Oe3lepepBHOrO, a
KOMOIHOBaHOTO a00 IMIYJIbCHOTO ONPOMIHEHHS POCIHUH, NMPH IKOMY NPOAyKTUBHICTH 1 KKJI
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peakuii GOTOCHHTE3y MaKCUMallbHi. YCTAQHOBJIEHO, IO HAMBAXIMBIMIMKA Yy TPUPOAL MPOIEC
¢doTrocuHTE3y HAWOUIBII MPOAYKTHBHO TPOTIKAE TMPHU TMEPEPUBUCTOMY  (IMITyJIHCHOMY)
OTIPOMIHEHH1, KOJIU 3AIHCHIOETHCS YepeJyBaHHS OMPOMIHEHHS 1 TEMHOTH Yepe3 NEeBHI May3H.

MakcuMmanbHa TPUBAICTh CBiTIOBOI cTanii craHoButs 10 10° ¢, a TemuoTH (mpH
Temnepatypi 25°C) - 4-102 c. 3Bigcu 3po3yMini cnpoOu BHKOPHCTOBYBATH iMITYIbCHE a6o
KOMOiHOBaHE (YepryBaHHS B TII€BHIA TOCTIZIOBHOCTI IMIYJBCHOTO 1 O€3mepepBHOIO)
OTIPOMIHEHHSI JIESKUX CLIbCHKOTOCIOJAPCHKUX KYJIBTYP y BHPOOHHYHMX YMOBaX, pPO3POOUTH
CHeIialibHI JKUBIITYI TEHEPATOPH Ta CXEMH BKIIOYEHHS JOKEped B IMIYJIbCHOMY a0o
KOMOIHOBaHOMY PEXHMAax OMPOMIHEHHSI.

VY BuUNaAKy TNpaBWIBHO MiAiOpaHUX PEKUMIB IMITYJIbCHOTO a00 KOMOIHOBaHOTO
OTNPOMIHEHHSI MOXJIMBAa €KOHOMid enekTpuuHoi eHeprii no 30- 40 % npu He3HauHId 3MiHI
cepenHboi npoaykTuBHOCTI 1 KKJI ¢poTocuHTe3y B MOPIBHSAHHI 3 HEMEPEPUBHUM ONPOMIHEHHSIM.
Cunin 3a3HaunTh, mo exoHoMist 30-40 % e 3Hauynumu udpamu, Tomy mo npudausHo 45-55 %
BCIX EKCIUTyaTalliiHUX BUTpAT OINPOMIHIOIOUMX YCTAaHOBOK NPHUIAJA€ HA YACTKy BHUTpPAT Ha
€JIEKTPUYHY EHEPTiIO.

[ToBHOIIHHUI PO3BUTOK POCIUH MOXJIMBUN TUIBKH TpH 3a0e3medeHHl HeOoOXiTHOTO
PIBHS HITYYHOI OMPOMIHEHOCTI, IKU OOOB'S3KOBO BPaxOBYE YMOBHU MPHPOJHOI OCBITIEHOCTI.
Jlnst cepeiHiX MUPOT YKpaiHW MPH BHPOIIYBaHHI PO3Caad OBOYEBHUX KYIBTYp PIBEHb MITY4HOT
ompomineHHs B 06nacTi ®AP mpuitMaroTs piBEEM He MeHme 25 Br-m™ s oripkis i 30 Brm?
ans Tomatie (6,5 i 7,5 tmc. 1k a6o 8,5 i 10 ¢ir'm? BiamosigHo). TpuBaTicTh OMPOMiHEHHS
po3cagm s 0-3 CBITIIOBUX 30H - He MeHIIe 12-16 roa/mo0y, s 4-6 cBiTiioBHX 30H - 10 12
ro/mo6. Ilpubnu3Huii Tepmin ompomiHeHHsT po3caau oripkiB — 30-40 mHiB, TomariB — 45-50
ITHIB.

PiBens onpomiHeHHsT pocyivH y (a3i TUI0OIOHOIICHHS TPOXH BHUIIE W 711 CEPEIHIX MTUPOT
VkpaiHy OBHHEH 6YTH He MeHIIe: s oripkis 40 Br-M? | Tomaris 48 Br-m™? ®AP (101 12 tnc.
1K a6o 13,7 1 16,4 dir-m? Binnosimuo). TpuBamicTs onpoMiHeHHS oripkis 12-14, Tomaris 14-16
rox/no0.

JI1sl KBITKOBHUX 1 JICKOPATUBHUX POCIMH HEOOX1IHO 3a0€3MeUUTH PiBEHb ONMPOMIHEHHS B
obmacti ®AP 1o 15-30 Br'M?, a B cenekmiifHuX Temmuisx, ¢iToTpoHax i dirokamepax 0Oe3
npupoHoi ociTaeHocTi — 100-300 B1-M™? i 6inble B 3a1€KHOCTI BiJl TPHBAIOCTi ONPOMIHEHHS,
TEPMIHIB BUPOLIYBaHHS, IPU3HAYCHHS POCIUH Ta 1HIIMX CHeliaIbHUX arpOTEeXHIYHUX BUMOT.

SAx OGaunmo, TMpU IITYYHOMY ONPOMIHEHHI POCIMH TOTPiOHI JyK€ BHCOKI PiBHI
onpoMiHeHHs. Jlns 3abe3nedeHHs TMOMIOHMX pPIBHIB HEOOXIMTHO MPaBWIBHO PO3MICTUTH
OTPOMIHIOBaYi MO BUCOTI 1 B IUIaHi cTenaxka abo terumui. [Ipu oMy onpoMiHEeHHsS! TOBUHHO
JOCUTh PIBHOMIPHO PO3MOJAUIATHCS II0 TOBEPXHI, HE IEperpiBaTd POCIMHH 1 HE 3aBa)kaTH
JOTJISITY 32 HUMH.

10.2. OcHOBHI 110JI0K€HHA PO3PAXYHKY TEIVIMYHUX ONPOMiHIOBAJILHUX YCTAHOBOK

B mpakTHmi mpoekTyBaHHS ONPOMIHIOIOUMX YCTaHOBOK B POCIMHHUITBI B JaHUN dYac
KOPUCTYIOTHCSI TPOCTHM, aJle He33J0BUIBHUM METOJIOM, B OCHOBY SIKOTO MOKJIaJ€HO HOPMAaTHBH
MUTOMOI €JIEKTPUYHOI MOTYXHOCTI JDKEepesl BUIPOMIHIOBAHHS Y BaTax Ha KBaJpaTHUH MeTp
ONPOMIHIOBAJILHOT OBEPXHI. ICTOTHI MOXUOKH IIbOTO METOJLY MOSICHIOIOTHCS THM, 1110 HOPMAaTHB
MUTOMOI MOTYKHOCTI JKEpeN BUIIPOMIHIOBaHHS, MPUUHATHI B SIKOCTI €MHOTO KPUTEPIO, HE
MOK€ BM3HAa4YaTH cO0O0I0 CTYHiHb €(EKTUBHOCTI BIUIMBY OIPOMIHIOIOUYMX YCTaHOBOK Ha
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POCIHMHHM, TOMY L0 NPH JaHIi MUTOMOI MOTYKHOCTI €(EeKTHBHICTh YCTAaHOBKH 3aJI€KHUTH BiJ
HACTYMHHUX (DAKTOPIB:

- CHEKTPAJBbHOTO CKJIaJy BUIIPOMIHIOBAHHS BUKOPUCTOBYBAHUX JKEPET;

- eexTuBHOI Bigaaui JHKeped;

- BIJCTaHI MK JDKEpeIaMy BUIIPOMIHIOBAHHS Ta POCIMHAMH,

- KOHCTPYKTUBHOTO BUKOHAHHS OMPOMIHIOIOUOT YCTaHOBKH.

[Ipu po3paxyHKy TEIUIMYHHX OIPOMIHIOIOYMX YCTaHOBOK HEOOXIIHO BpaxOBYBAaTH
HACTYITHI TTOJIOKCHHSL:

- pI3KE PO3XOJ/DKEHHS KPUBUX BIIHOCHOI CIIEKTPAJIbHOI YYTIMBOCTI POCIHMH 1 OYel
JIOIMHU BHUKIIIOYA€ MOXKIIMBICTh BUKOPUCTAHHS B PO3pPaxyHKaxX CBITJIOBUX BEIMYHH Ta OJUHHIb
X BUMIPIOBaHHS;

- ICHylo4a cucTeMa e(QEeKTUBHUX BEJIMYMH CTOCOBHO TaKUX MpUHMAaYiB ONTHUYHOIO
BUIIPOMIHIOBAHHS, SIK 3€JIEHI POCIMHHU, HE € 3araJIbHONPUNHSATOO;

- ICTOTHa BIAMIHHICTb CIEKTPAJIbHUX XapaKTEPUCTUK BUKOPHUCTOBYBAHUX JDKepes
BUIIPOMIHIOBaHHSI HE JJO3BOJISIE CYJUTH TPO CTYIiHb €()EeKTUBHOCTI TOIO0 YHM IHIIOTO 3 HUX 3a
KaTaJOKHUMU JaHUMHU; OTPIOEH clielialbHUM aHal13 iX CHEeKTpaJIbHUX XapaKTepUCTHK;

- pociauHM € O0'eMHMMH 00'€eKTaMM 31 CKJIQIHUM pelbe(OM MOBEPXHI, TOMY pIBEHb
ONMpPOMIHEHHs OUIbII MPAaBUIBHO XapaKTEpU3yBaTH 3HAYEHHSIM CEpeaHbOI  CPepuyHOi
OTIPOMIHEHOCTI.

Cepennsi cpepuyHa ONMPOMIHEHICTh YHCEIBHO JOPIBHIOE CEPEIHIN MIUTBHOCTI MOTOKY
BUIIPOMIHIOBaHHS, 110 TMajJa€ Ha MOBEPXHIO cepU 3HHMKAIOYOTO MaJIOro pajiyca 3 LEHTPOM Yy
JNOCHKYyBaHiil Touli. Po3MmojauIeHHs ONMPOMIHEHHS MO TMOBEpPXHI cpepu MOKHA IOKa3aTu
rpadiuHo. VMOBipHO, MmO XapakTep ONPOMIHEHHS OyZe BU3HAYATHCS TEOMETPUYHHMU
BJIACTUBOCTSMHU BUIIPOMIHIOBAYA.

[Ipu ToukoBOMy mxepeni (puc. 5, a) chepudyHa ONMPOMIHEHICTh B JaHIN TodYIll chepu
JOPIBHIOE:

Ep =€, COSY
Ie Y - KyT MDK HOPMa/UIFO B JaHid Toumi cdepu 1 mpsiMoi, mo 3'eaHye neHTtp chepu 3
JUKEPEIIOM; € - OIPOMIHCHICTb NUITHKH c(epH, 3BEPHEHOrO 10 BHIPOMIHIOBaYa, (Gr-M2,

Emax

Puc. 5 — BuznaueHHs cepruHOTO ONPOMIHEHHSATIPU PI3HUX BHJIaX BUIIPOMIHIOBAYiB

[MoennaBmm 1eHTp cdepu 3 MOYATKOM TMOJSPHUX KOOPAWHAT, BIAKIAAEMO B3I0BXK
pajiyciB B MpUUHATOMY MaciiTabi 3HAYEHHS ONMPOMIHEHHS, [0 BU3HAYAIOTHCS 32 BUCIOBOM Ecq.
3'eqHABINM KIHI{I BIKIaICHUX BiIPI3KiB TUIABHOKO KPUBOIO, OJIEPKUMO, SIK I1€ BUILITUBAE 3 BUPA3Y
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€ct, KOJIO (CYyLIUTRHA JIIHISA Ha pHC. 5, a).
[IpakTHYHO BaXJIUBO 3HATHU CEpeAHE 3HA4YeHHS cdepuuHoi ompomineHnocti. Ilpu
TOYKOBOMY BHUIIPOMIHIOBAaUi BIJHOIIEHHS MDK MAaKCUMAJIBHOIO 1 CEpeaHbOI0 C(hepuvIHOr0

OTIPOMIHEHICTIO Ha MOBEPXHi Chepu 3HUKAI0UYe MAJIOro pajiyca Mae BUTIISL
&

max

gcqb.cp - 4

SIKmo BUIIPOMIHIOBAYEM € PIBHOMIPHO BHIIPOMIHIOIOYA BepxHs miBcdepa (puc. 5,0), To
chepryHa OMPOMIHEHICTh BU3HAYAETHCS 32 BUPA3OM:

£, =&, COS” %

Jie y - KyT MDK BEpTHKaJIIO 1 HOPMaJUTIO B JIaH1i Toulli chepu.

Xapaktep pO3MOAUTY OMPOMIHEHOCTI MO TIOBEpXHI cdepu UIsi JaHOTO BHUIAIKY
MOKa3aHUH CyHUIbHOMO JiHI€I0. [loa10HNI po3MoiT ONPOMIHEHOCT] Oye B MPUPOAHUX YMOBaX
IIpY PIBHOMIPHIN HIUTbHINA OMPOMIHEHHS.

[Ipy 1bOMY CHIBBIAHOLIEHHS MDK CEpPEeIHBOI0 CHEpPUYHOIO ONPOMIHEHICTIO 1
MaKCHUMAaJIbHOIO Ma€ BUTJISI:

&

max

gc@.cp = 2

Sxmo BUMIPOMIHIOBaYEM € PIBHOMIPHO BHIpOMiHIOIOYa cepa (puc. 5, B), cepuuHa
OMpOMiHEHICh OyJle OHAKOBOIO Y BCiX HampsaMkax. Kpusi po3noaiieHHs: cpepudHoi 1 cepeHboi
chepuyHOi OMPOMIHEHOCTI CHIBMAAyTh 1 OyAYyTh SBJIATH COOOI0 OKPYKHICTH 3 IICHTPOM, IO
30iraeThes 3 ieHTpoM cepu. J1Jis 1aHOTO BUITAIKY:

gcrj).cp =&

max

B nmaHwmii uWac TMTAaHHS HOPMYBaHHS 3a C(EPUYHOIO OIPOMIHEHOCTIO HEIOCTATHBO
po3pobiieni. Tomy B mepeBa)xKHiii OUTBIIIOCTI BUMAAKIB KOPUCTYIOTHCS TIOHATTSAM TOPU30HTAIBHOT
OTIPOMIHEHOCTI.

10.3. Po3paxyHOK YCTAaHOBOK /Uil OINPOMIHEHHSI 3 TOYKOBUMM [IKepeiaMu
BHUIIPOMiHIOBAHHS

[Tpyu KOHCTPYIOBaHHI ONPOMIHIOIOUMX YCTAaHOBOK, B SKHX BHKOPHUCTOBYIOTHCS TOYKOBI
BUIIPOMIHIOBaYl Ta CTaHAAPTHI OMPOMIHIOBaYl 3 CHUMETPUYHUM PO3MOJUIOM TOTOKY
BUIIPOMIHIOBAHHS B TIPOCTOPi, MPAKTUYHO BaXKKO 3a0C3MEYUTH PIBHOMIPHUH PO3IOILT
ONPOMIHEHHSI 10 OIPOMIHIOIYiH MOBepxHi. Pa3oM 3 THUM TpenCTaBISETHCI MOXKIMBHM
KOHCTPYIOBAaTH YCTAHOBKH 13 3aJaHUM MIHIMQJIbHUM OIPOMIHEHHSM TMpH 3aJaHild CTYyMeHi
HEPIBHOMIPHOCTI.

Po3ranryBaHHs OMPOMiHIOBa4iB BU3HAYAETHCS XapaKTEPOM MPOCTOPOBOTO PO3MOALTY iX
MOTOKY BUIIPOMIHIOBaHHS Ta OCHOBHUMH PO3MipaMu OMPOMIHIOBAJIbHOT IO

Bucora minBicy h omnpomiHIOBa4iB Haj pPOCIMHAMHU 3aJIEKHTh BII THUIY JKepena
BUITPOMIHIOBaHHA 1 BUOMpAEThCA TaK, 100 3a0€3MeUUTH 3aJaHUH PIBEHb OMPOMIHEHHS 1 Pa3oM 3
TUM HE€ TeperpiTu pOoCIWHU (3a3BUYail s CTallOHAPHMX YCTAaHOBOK 3 TOYKOBUMH
BurpominoBauamu h >> 0,5 m).

Po3paxyHOK AOLUIBHO BECTU 332 MIHIMAJBHOIO ONPOMIHEHICTIO, IPUYOMY KOE(]illieHT
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MIHIMaJIBHOTO OTIPOMIHEHHS E‘i"lmx He cuin npuitmaru menme 0,8.

Ha puc. 6, h i r matoTh ogHakoBuii MaciitTad. KopucTyrounCh KpUBOKO MTPOCTOPOBOTO
PO3IOUICHHST MTOTOKY BUIIPOMIHIOBaHHS (puc. 6, KpuBa 1) MPHIHATOTO THUITYy ONPOMIHIOBAYa,
OyIlylOTh KPUBY PO3IOJLTY CTBOPIOBAHOT HUM ONPOMIHEHOCTI SIK (YHKIIT Bincrani I mpu h =

const (kpuBa 2, puc. 6).
OpauHATH IIYKaHOT KPUBOT ISl PI3HUX 3HAYECHD I O0UHCITIOIOTH 32 TAKUMU BHpa3aMHu:

- JUI TOPU30HTAIILHOI OITPOMIHEHOCTI Ha IMiICTaB1 BUpa3:
-2
E, =1, cosep(l,-m,) Kq,)
ne lo - cuta cBITIA I KyTOM 0, II0 BU3HAYACTHCS 3a KPUBOIO IPOCTOPOBOIO PO3IOILLY IOTOKY
BUIPOMIHIOBaHHS PUHHATOTO ONpPOMiHIOBaya, K1; lo - BiICTaHb Ha KPECNEHHI BiJl CBITJIOBOTO
LIEHTPY ONPOMIHIOBAYA JI0 TOUKH, B SAKiii 00UMCIIFOETHCA OMPOMiHEHICTh; Mo~ MacmTab lo;

- U1 cepuUyHOT ONTPOMIHEHOCTI Ha M1JICTaB1 BUpa3y:

E, . =1,0251,-m)"K,

90"
/

o

o0
< ™
. ———

o

I'e

N - —

Puc. 6 — Po3paxyHOK OnpOMiIHIOBAJIbHOT YCTAHOBKHM 3 TOUKOBHUMH BUITPOMIHIOBAYaAMU:
noOyI0Ba XapaKTEPUCTUKH PO3MOILTY OIIPOMIHEHOCTI 110 CTEIaXy

Po3paxyHok 3a chepuyHOIO ONPOMIHEHICTIO BUKOHYIOTh HACTYITHUM YHHOM.
Po3sramnyBaBiiy Ha 1uiaHi cTeiaka ONMpPOMiHIOBaul, 3HAXOJAATh XapaKTepHI TOUYKH, B STKUX
OTNPOMIHEHHS MO’K€ BHUSBUTHCSA MiHIManbHUM. Ha puc. 7 B 4KOCTI HpUKIALy IOKa3aHO

pO3TalllyBaHHs ONPOMIHIOBAUiB MO BEPIIMHAM KBaJpaTiB.
B A

N
<| \/n i \V/

.
/\ /\\

N ‘ ~ s N ‘
S=< ¢ >—<’ < S—<
L ~ Ve ~N 7
N/ \| s
\/

d
I | v |
B )|
I ? A
/\ /\
/ \ / \
Puc. 7 — Po3paxyHOK OMpOMiHIOI0YO1 YCTAHOBKU 3 TOYKOBUMH BUIIPOMIHIOBAYaMU:

PO3MIIIIEHHS ONIPOMIHIOBAYIB Ha MJIaHICTeNIaXy 1 BU3HAUCHHS HaHMEHIINX TOTYCTUMHUX
BlACTaHEN MK HUMH
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[Ipunyctumo, mo HaWripmuMu 3a ymoBamu onpomineHHs € Ttouku A, B i C. 106

3abe3neunt y LmUX Toukax BukoHaHHs ymoBH Ecd = Ecd.max £ meobxinmo BusHAumTH
MaKCMMAaJbHO JOIYCTHMI BiacTaHi Ha Iwiani Bix onpowminioBada II 1o Towok A, B, C (rA, IB,
rC). dns wworo no kpusiit Ecd = f(r) (puc. 2.21, xpusa 2) snaxonsate rA, npu skomy EAcg >
Ec.max Z. BB nomarkoBoi ompomineHocti B Touni A Bix ompowminioauiB | i Il moxua

BpaxyBaTH MPHU OCTATOYHOMY PO3MIIIICHHI OTIPOMIHIOBAYiB Ha TUIAHI CTENaXa.
MakcumManbHy BifcTanb L Mk ompoMiHIOBauaMu BHOMPAIOTH TakK, MI00

3a6e3MeunT! B XapakTepHux Toukax B i C Bukonanus yMoBu Ecy 2 Eqp max Z-

Ec‘ff.l.]m
o Bogh = 4
21.]'[5[ ObOT0 IO KpHUBIA 2 BU3HAYAIOTH B npu 1 Ic Ipu

E'r.l.m g Y
Ec-ﬂ;J:JTZ L=2ry -d~ L=1;,\E

. [llykana BiaCTaHb B TOM ke 4ac
JBOX OTpPUMAaHMX 3HaueHb L mnpuiiMaeTbcs SK MaKCHMaJbHO JONYCTUMa BIICTaHb MK

. Menme 3

OTPOMIHIOBaYaMH MpHU PO3MIIICHH] IX MO BEpUIMHAX KBaApaTiB. TakuM YHMHOM MO’KHA IIPOBECTU
PO3paxyHOK 1 IpU 1HIIOMY pO3TallyBaHHI OMIPOMIHIOBAYIB.

10.4. Po3paxyHOK YyCTaHOBOK /Jisi ONpPOMiHeHHs 3 JIHIHHMMM KepeaamMu
BUIIPOMiHIOBAHHS

B onmpoMiHIOBaTBbHUX YCTAHOBKAX, SIK MIEPECYBHUX, TaK 1 CTAI[IOHAPHKUX, HAHOUIBII 9acTO
3aCTOCOBYIOTHCS JIIOMIHECIICHTHI JIAMITM HH3bKOTO THUCKY, PO3TAllOBaHI y BEJMKIA KUTbKOCT1
TOPM30HTAILHO HaJ OTIPOMIHIOBAIBHOIO MOBEPXHEIO Ha HeBenukii Bucori (0,05-0,25 m).

Po3paxyHOK ONpPOMIHEHOCTI, CTBOPIOBAHOI MOMIOHMMH KOHCTPYKIIAMH B OY/Ib-sKii
TOYIll OIMPOMIHIOIOUOi IOBEPXHI, My)KE€ TPOMI3IKI 1 HE MalTh MNPAKTHUYHOTO ceHcy. [lpu
MPOEKTYBaHH1 OUTHIII BKJIMBUM € PO3PaXyHOK CEPEIHBbOI OTIPOMIHEHOCTI y MeXax, HalpHUKIA/,
CTeNaka IUPUHOW 1 M 1 JOBXKHHOIO, PIBHIM JOBXHHI JIIOMIHECICHTHUX JIaMII, IO
BHKOPHUCTOBYIOThCS B JaHiid ycraHoBmi. [loTik, mo magae Big psaxy (OJIOKY) JTFOMIHECIIEHTHUX
JIAMIT Ha ONPOMIHIOBAJIbHY IOBEPXHIO, HE JOPIBHIOE CYMapHOMY IIOTOKY JIaMI 4Yepe3 HOro
BTPATH B HaBKOJIMIITHIN MTPOCTIP 1 MOTIMHAHHS CYMDKHUMU JIaMIIaMHU.

['opu3oHTaNbHY OMPOMIHEHICTH MMix OJOKOM JIFOMIHECHEHTHUX jJamn (puc. 8) MOKHA
OOYHCIIMTH 32 BUPA3OM:

E PRy (n—1)
= n—1n.
@ LI T?u.?

ne ®p — CBITNIOBUH MOTIK OJHIET JaMIu, MPUMHATOT B PO3PaxyHKY, JM; L — noBXHUHA
JIIOMIHECLIEHTHOT JIammu, M; | — mmpuna 6ioky jiami, pisaa 1 m; K¢ — Benmnunna, ska n1opiBHIoe
Kp = OPp/D: O — dironoTik BupaxkeHuit B ¢ir.; O — CBITIOBUI NOTIK B IOMiHaX; N- KiIBKICTH
mamn B O6xomi (N > 1); N6x - KoedilieHT KOPUCHOI Jii OJIOKY J1aMIl, 10 3aJIEKUTh Bijl BEIMYUHH
BTpaT MOTOKY BUIPOMIHIOBAHHS 32 PaXyHOK MOTJIMHAHHS HOTO CYMDKHHMM JIaMIIaMH 1 BTpaT B
HaBKOJIMIIIHIN TPOCTIp.
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Puc. 8 — Jlo po3paxyHKy OIPOMIHEHOCTI, CTBOPIOBAHOT Ha CTEJIaXy OJIOKOM
JTFOMIHECIICHTHHX JIAMIT

VY Bupasi E¢ apid npaBoi 4acTuHI € ISl JAHOTO THITY JIFOMIHECIIEHTHUX JIaMIT BEJIMYUHOIO
MOCTINHOT 1 MOKe OyTH MMO3HAYECHHM uepe3 . 3anumieMo Bupa3 Eg iHakie:

E » = He,
e "= Ll - TOCTIHHA BEJMYMHA, IO 3aJ€KUTh Bl KATWIOKHUX  JaHUX JDKEpesa
BUINPOMIHIOBAHHS | IIMPHHM ONpOMiHIOKOYOro crenaka; ef = (0 — 1)ng - BizHocHa

OTIPOMIHEHICTh, IO 3aJEKHUTh B BUCOTH h, umcia jammn B OJIOII NIPH JaHid WOTO MIUPHHI 1 HE
3aJIE)KUTH BiJl CBITJIOTEXHIYHUX BJIACTUBOCTEN JIFOMIHECIIEHTHUX JIAMII.

Kopucryrouncs Bupazom Ey=ney ; nosinkoBuM Tpadixom ed = f(n) (puc. 9), moxna
BU3HAYUTH IMUTOME YHCIIO JIFOMIHECIIEHTHHX JIaMIT Yy OJI0II1 IMUPHHOIO | M, IO BUMAraeTbes IS
3a0e3neyeHHs] HeOoOX1AHOro omnpoMiHeHHS. [[ns 1nporo, BHOpaBIIM THUII 1 TOTYXKHICTh
JIOMIHECLEHTHHX JIaMIl, 004YHCIIIOIOTh 3HAUCHHS L.

€
10
. h=0.03 £
_ hE=d, ;/'
8 -

oy 8//
7
6
; /
4

h=0. 3
3 1
7 =

2
‘n’ | |

pleRt

357911 1519 23 n,——
Puc. 9 — 3anexHicTh BITHOCHOT OIIPOMIHEHOCTI BiJ YKMCJIa JTIOMIHECIICHTHHUX JaMIIl B
0JI0111 1 BUCOTH iX pO3MIllIEHHS HaJT OITPOMIHIOBAJIBLHOIO TTIOBEPXHEIO

Buxonsuu 3 BUMOT OIIPOMIHEHHSI, MPaXOBYIOTh:

E

e, =~
u
ITo rpadiky 3aneKHOCTI BITHOCHOT OMPOMIHEHEHOCT1 BiJ] MUTOMOTO YHCIIa JIaMI B OJIOII
Ta BUCOTI X pO3TalllyBaHHs Haj OMPOMIHIOBAJIBHOIO TOBepXHEHO (prc. 9) BU3HAYAIOTH IIyKaHe
YHCIIO JIFOMIHECIIEHTHHUX JaMIl.
SIKImo po3paxyHOK BEAEThCA MO cepefHiid chepudHidi ONMPOMIHEHOCTI, TO ISl BEIUKHX

IUTOII OTPOMIHEHHS MpPH PO3TAllyBaHHI BUIIPOMIHIOBAYiB B FOPU3OHTANIbHIN IMJIOLIMHI MOKHA
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KOPHUCTYBATHUCS CITIBBITHOIICHHSIM:

E,., =(057..0,67)E,,

IuTanus 115 camonepeBipku

. 3 IKMX OCHOBHUX YaCTHH CKJIAJIA€ETHCS CBITHILHUK?

. 3a IKMMU O3HaKaMU KIaCU(IKYIOTbCS CBITHIILHUKH?

. SIKi BM 3Ha€Te OCHOBHI CBITJIOTEXHIUHI XapaKTEPUCTUKU CBITHILHUKIB?
. SIki BM 3Ha€Te THUMH KPUBUX CHJIU CBITJIA 1 HA 1[0 BOHM BIUIMBAIOTH.'

. llTo BU po3ymieTe i K.K.JI. CBITHJIbHUKA?

. lIlo Bu po3ymieTe mig KoedilieHTOM MiJICUIIEHHS CBITUJIbHUKA?

. lIlo Ha3uBaOTh 3aXMCHUM KYTOM CBITUJIbHUKA?

. SIx po3mmdpyBaTH yMOBHE IO3HAUEHHS CBITHJIbHUKA ?

O 0 3 N Ui = W N —

. SIK1 BU 3HA€TE€ OCHOBHI CBITJIOTEXHIUH1 XapaKTEPUCTUKH MPOKEKTOPIB?
3aBJaHHs Ha caMOCTiliHe ONPAIIOBAHHA TA MiITOTOBKY

1. CaMmocCTiifHO BIJHOBUTH MaTepial 3 OIUCY METOJIB BHUOOpPY OIMPOMIHIOBAILHUX
YCTQHOBOK.

2. CaMOCTI/HO OmpallloBaTH J0AATKOBUM Martepiayl Ha TeMmy: THUIOBI CXeMH KepyBaHHS
OCBITJIIOBAJIHUMHU YCTaHOBKaMHU.

TEMA Nell. JOCIIIZKEHHSA YCTAHOBOK YJIbTPA®IOJIETOBOI'O
OITPOMIHEHHA

Mera: o3HalioMuTH 3700yBaviB BHUINOI OCBITH 3 OyJOBOIO Ta BUIAMH YCTAaHOBOK IS
ybTpadioeTOBOro OMPOMiHEHHS.

AHoTaNiA

B naniif Temi po3risiHyTO 010JIOTIYHY 10 YIbTPadioJIeTOBOIO BUIPOMIHIOBAHHS Ha JKHBI1
OpraHi3MHM, BIUTMB PI3HUX CIIEKTPaJbHUX J1alla30HIB Ha PIiCT, OOMIH PEYOBHH 1 MPOTYKTUBHICTD
TBapuH Ta nTulll. HaBeneHo kiacudikailiro 1 XapaKTepUCTUKH OCHOBHHMX THIIIB YCTAHOBOK —
CTaIllOHApHUX, MIEPEHOCHUX Ta PyXOMUX, 30Kpema yctanoBok tumnis EO1-30M, OECI102-2x40,
OPK-2, YVO-4, YOK-1. Oxkpema yBara NpuUIUISETHCS METOJAMIII PO3PAaXyHKY H030BAHOTO
yIabTPadioaeTOBOro OMPOMIHEHHS, BU3HAYEHHIO KUTBKOCTI OMPOMIHIOBAYiB, TPUBAIOCTI POOOTH
Ta ONPOMIHEHOCTI 00’ekTiB. Po3kputo mnpuHIMIM Oe3MevHOi eKcIulyaralii ycTaHOBOK Ta
MIIX0IM 710 3a0€3MeYeHHsT PIBHOMIPHOCT1 ONPOMIHEHHSI.

Keywords: ultraviolet radiation, biological effect, UV radiation installations, livestock,
bactericidal effect, calculation method.

IInan nexmii
1. biosoriuHa 11ist yabTpadioaeToBOro BUIPOMIHIOBAHHS.
2. Tunm cramioHapHHUX i PYXOMHX YCTAaHOBOK JUISl OTIPOMIHEHHS, iX XapaKTEPUCTHKH i
0c00IMBOCTI O€3MIEUHOT0 0OCTYTOBYBaHHS.
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3. Meronuka po3paxyHKy CTalliOHAPHUX 1 PYXOMHX YCTaHOBOK YIbTpadiosieToBOro

OTIPOMIHEHHS.
Xia nmpoBeieHH JIeKIIIHHOr0 3aHATTH

I. Opranizauis rpynu;
II. MoTuBariis HaBYaJIbHOT AisNIBHOCTI. OroJIOIIEHHS TEMH M METH;

III. BuknageHHst Ta 0OrOBOPSHHSI HOBOTO MaTepiay.
IV. OronomieHHs 3aBAaHHs HA CAMOCTIHE OTIPAIIOBAHHS Ta MiATOTOBKY.

11.1. Biosioriuna aist y1pTpagioieToBOro BUNPOMiHIOBAHHS

VYnbrpadioneroBe BunpoMmiHioBaHHS (Y®) - oauH 3 BaxiIMBUX (PAaKTOPIB 30BHILIHBOTO
CEPEeIOBHUINA, 1[0 YUHUTH BEITUKHUI BIUTHB Ha KUTTEAISUTHHICT KUBUX opraHi3MiB. Bech mianazon
yIbTPagioJeTOBOrO0 BUMPOMIHIOBAHHS Bil HITYYHHX JKEpes NOAUISETbCA Ha TpU 00acTi:

e = 315-400 am; o0macts A — DOBroxBuiaLoBe Y OB:

e =280-315 am; o6macts B — cepenapoxBmiiboBe Y DB:
e =10-280 am.Ao6macts C — KOpOoTKOXBUIIHOBE Y DB:
CriekTpalbHHI CKJIa/1 Ta OCHOBHI BiIacTHUBOCTI Y D-pasmialii npeacTaBieHi Ha puc. 1.
R
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= g
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Z 2iE =
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Puc. 1. — CnexrpanpHuii CKj1aa Ta OCHOBHI BJACTUBOCTI yabTpadioneToBo1 paiartii

biomoriunnii  BIMB  ynbTpadiosleTOBOrO  BUINPOMIHIOBAHHS ~ Ha  OpraHiam

CUTBCHKOTOCTIOAPCHKUX TBAPHH JIY)KE 3HAYHH. BOHO MO3UTHBHO BIUIMBA€ HAPICT 1 PO3BUTOK,
OoOMIH pEYOBHUH, MPOAYKTHUBHICTh Ta BiATBOpIOBaJbHI (yHKUil. Tak, ONMpOMIHEHHS KOPIB
nigBuinye Hagoi mo 13 %, 30epiraroud mpu LBOMY XUPHICTh MOJIOKa Ha TOMY X piBHI,
MIABUIIYETHCS TAKOX 1PE3UCTEHTHICTh OpPraHi3My. A TensTa, U0 HApOIUIKCS Bifl OMPOMIHEHUX
KOpIB, € OUTBII CTIMKUMH JI0 3aXBOPIOBAHb TOKCHYHOIO JTUCIICTICIEI0 Ta OPOHXOTTHEBMOHIETO.
OnpoMiHeHHS TENAT MOKpailye oOMiHHI mpouecH (OUTKOBi, BYIJIEBOJIHI, MiIHEpalbHi),
CepeHb01I000B1 MPHUPOCTH MIABUINYIOThCA HAa 7-13 % 3a paxyHOK Kpaiioro 3aCBOEHHS a30Ty
KOpMY.
VibeTpadiosneToBe onpoMiHEHHS MOPOCST NOKpalllye 3arajibHui cTad 1 niasuirye 10 20 %

Cepe,[[HLOI[O6OBi MpHUPOCTH, OHpOMiHCHHSI CBHMHOMATOK ITO3UTHBHO BIIJIMBA€ HA 3aHJIiI[HIOBaHiCTB

1 BHYTPIIHbOYTPOOHMH po3BUTOK miofxy. [lopocsta Big ONPOMIHEHMX CBHHOMATOK

HAPOJHKYIOTHCS OUTBII CTIMKUMU J0 3aXBOPIOBAHb.

CepenHbo000B1 MPUPOCTH OMPOMIHEHUX CBUHEH Ha BIATOMAIBII 30UIbIIYIOTHCS Ha 4-10
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% 3a paxyHOK KpaIloTrO 3aCBOEHHS IMOXMBHHUX PEYOBMH KOPMY, HPU LBOMY MiJBUIIYIOTHCS
MOKUBHICTh SIKOCTI M'sica Ta cana. [Ipu ynbTpadioneroBoMy ONpPOMIHEHHI KHYPIB-TLIIIHUKIB
MOJIMIITYEThCSI MiHEPATbHUN 1 OLTKOBHI 0OMIHH.

Hecyuicte Kypeii-HECYy4OK B OCIHHBO-3UMOBHWH MepioJ, BHBOAMMICTH KypuaT 3
ONPOMIHEHUX IHKYOAIIHHUX S€lb TaKOX MABUINYIOThCSA. ONpOMIHEHHS KypdyaT y IMepIli AHi
KHUTTSA 3HWKYE Biaxomu 1 30imemrye mpupoctd mo 15 %. Ilpum onpomineHHi Opoitnepis
MIIBUIYETHCA BIJICOTOK BHXOJY TYIIOK IEPIIOi Kareropii, a B M'Aci 3pocTae BMICT OuIKa,
MOJTiICAaXapuIiB i KHUPY.

OnpomiHeHHs SATHAT MigBUINYE TpupocTH A0 18 % 1 mokpairye SKiCTh BOBHOBOTO
nokpuBy. IlnomrodicTh Ta SAKICTh OAEPKYBAHOTO BiJ BIBIEMAaTOK MPHILIONY TaKOX
30UIBIIYETHCS.

Takum umHOM, ynbTpadioneToBE ONPOMIHEHHS crpuse IHTeHcU(ikalii O10XIMIYHUX 1
OOMIHHHX TMPOIIECIB OPTaHI3MY, MIABUIIIEHHIO PIBHS OKUCIIOBAILHO-BITHOBIIOBAIbHUX PEAKITIN 1
MOJIIMIIEHHIO KJIIHIYHOTO CTaHy CUIbCHhKOTOCIIOIAPChKUX TBAPUH, CTIMKOCTI IO 3aXBOPIOBAHb 1, B
KIHLIEBOMY M1JICYMKY, 3a0e3meuye Kpaiie 30epeKeHHsI 1 MABULIEHHS IXHbO1 IPOAYKTUBHOCTI.

bionoriunuii BIJIUB 3a1€KUTh Bl pI3HUX CHEKTPAJIbHUX 00s1acTeil:

- BunpoMiHtoBanHsa Bigx 200 mo 280 HM Mae CcuiabHY OaKTepUIIMIHY JIf0,
3aCTOCOBYIOTH ISl 3HE3apa)KE€HHS BOJHU, MOBITPS, IOBEPXOHb MPUMILIIEHHS, 00JalHaHHS, Tapu Ta
Xap4OBHX MPOIYKTIB;

- BumnpomiaoBanHs Bifg 280 no 315 HM BHKIIMKae CBOEpIJHE MOYECPBOHIHHS IIKIpH -
epuTeMy, a TaKOXX BOJIOJII€ TPOTHUPAXITHOK [i€I0 1 3[aTHE TEPETBOPIOBATH B OPraHizmi
npoBiTamid D B akTuBHO Airouwnii Bitamin D;

- BunpoMiHtoBanHsa Big 315 no 400 HM 6i1070TIYHO MajlOAKTUBHE, BUKOPHUCTOBYIOTH B
OCHOBHOMY IS JIIOMIHECIICHTHOTO aHai3y.

Kpim TOTO, PO3PI3HAIOTH €pUTEMHE BUIIPOMIHIOBAHHS, 110 3HAXOJUTHCS B CIIEKTPATBLHOT
o6macrti Bix 280 mo 400 HM, B Maux J03aX BOHO HAaJla€ KOPUCHY IO Ha OpraHi3M JIIOJUHU 1
TBapWH, 1 OAKTEPUIIMIHE BUIPOMIHIOBAHHS, SIKE 3HAXOIWUTHCS B CIHEKTpajdbHIA 00JacTi Bif
200 o 400 HM, BOHO BUKIIMKA€E 3aruOeib OakTepii.

KinmneBuM BHCHOBKOM [Iii yibTpadios€TOBOrO ONMPOMIHEHHS € MOKpAIIeHHS KIIHIYHOTO
CTaHy 1 PE3UCTUBHOCTI CUTbCHKOTOCIIONAPCHKUX TBAPUH 1 MITHUIIL, MIJABUIICHHS iX 30€peKEHOCTI 1
MIPOTYKTUBHOCTI.

11.2. Tunm cramioHApHUX i PYXOMHX YCTAHOBOK [UISl ONPOMiHEHHS, iX
XapaKTEePUCTUHKH i 0c00IMBOCTi 0e31e4HOro 00CIyroByBaHHS

Jis  ynbTpadioneToBOro OMPOMIHEHHS CUIBCHKOTOCIOAAPCHKUX TBapUH 1 MTHIN
3aCTOCOBYIOTBHCS PI3HOTO POJIy OIIPOMIHIOBaJIbHI YCTAHOBKH. YIbTPadioneToBUi BUIPOMIHIOBAY
MICTUTh BCl HEOOXIH1 JeTani Juid KpIIJICHHs 1 3aCTepeXEeHHs JpKepena Bin pyiHyrouoi il
HABKOJIUIIIHBOTO CEPEAOBUIA, MEXaHIYHMX YIIKO/KEHb 1 3a0pyAHEHHs, TpPHETHAHHS [0
KUBUJIBHOI MEpeXi 1 OJHOYACHO CIYKUTh MAJSl MEPEpO3NOALTy MOTOKY YIbTpadioaeToBOrO
BUIIPOMIHIOBaHHA JpKepen. Bci ynbTpadioneToBi onmpoMiHIOBadi MOAUISIOTHCS Ha CTalllOHAPHI
(EO1-30M, OE-1 i OE-2 i OECII02-2%40), nepenocui (OPK-2 i OPKII) i pyxomi (YOK-1 i
VO- 4).

Bitansanii BunpominobBady EO1-30M Bumyckaerscs y NWIO- BOJOTO3aXHUIICHOMY
BUKOHAHHI y BHUTJIS/I1 BiIOMBa4a 3 TOHKOJUCTOBOI CTalli, MOKPUTOi aHTHUKOPO3iiiHOIO (hapboro 3
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JOCUTH BUCOKUM KOe(Dil[ieHTOM BioOpakeHHs yIbTpadioieTOBUX MPOMEHIB (puc. 2, a).

Ha BinOuBaui 3 10MOMOro0 JaMIoTpuMadiB OpU3KO-3aXHUIIEHOT0 BUKOHAHHS KPIMUTHCS
3axWIlleHa MeTaneBow citkoro BitanbHa nammna JIE30-1 i myckoBa perymrooroda amaparypa
(mpuctpiii 1YBI-30/220-BI1 i nBa konumencatopu KBI-M1-600B emuictio 0,03 mxd). o
CTEIIbOBOTO MEPEKPUTTSIA00 TPOCY BUIPOMIHIOBAY KPIMTUTHCS 32 JOTIOMOTOIO JBOX ITiJIBICOK.

Ul

Puc. 2 - 3aranpauii BUTIIsLA yaeTpadioeTOBUX OMPOMIHIOBATLHUX ycTaHOBOK: EO1-
30M (a), OECII102-2x40/T15'X-01 (6) 1 OPK (B); 1 - BiTasibHA NTamMma; 2 - 1aMnoTpumad; 3 -
Bi1OMBay; 4 - 3aXKMCHA CITKa;5 - MyCKO-pEryJsIoya anaparypa; 6-1mycKo-peryatorduit
MPUCTPIn

PiznoBuom BumpominoBadya EO1-30M € BitansHi BunpomintoBaui OE- 1 i OE-2, mo
MaloTh aHaloriuHy OynoBy, (opmy Ta cXeMHU BKIIOYEHHSI B MEPEXY >KuUBIeHHs. [IpuHiumnona
BIIMIHHICTh MDDK HUMH TUIBKH B TOMY, 1110 BunpoMiHioBad OE-1 BUITycKaeThCsl y 3BUYAiHOMY, a
OE-2 - B nuJie- BOJOro3axuiieHoMy BUKOHaHHI. CxeMa eJeKTpUuyHa BKJIIOYEHHS ONPOMIHIOBaua
EO1-30M nipencraBiieHa Ha puc. 2 a.

Cituinbauk-onpominwBay OECII02-2x40/T15'X-01 (puc. 2, 6) nmpu3HadyeHUH s
OJIHOYACHOTO  3arajlbHOTO  OCBITJICHHS TBApUHHHUIIBKUX MPUMINIEHh Ta ONPOMIHEHHS
CUIbCBKOTOCIIOAPChKUX TBapuH 1 nTUIL. Bin po3paxoBanuii Ha poOOTY 3 OJHIEIO
pedIIEKTOPHOIO OCBITIIIOBAIBHOIO Ta OJHIEI0 PEQIIEKTOPHOIO BITANIBHOIO JAMIIAMU MOTYXHICTIO
o 40 Bt (tumis JIBP40 i JIEP40) y mepexi 3MiHHOr0o cTpyMy Harpyrow 380/220 B wactoToro
50 T'm. Cxema BKIIOYEHHS JaMIl - CTapTepHa, HE3aJIeXHa [UIsl PI3HUX THUIIB JIaMIl 1
MpeJicTaBjIeHa Ha puc. 3, O.
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Puc. 3 — Cxemu enekTpuuHi IPUHIUIIOBI: a) onpomiHtoBaya EO1-30M; 0) cBiTUIIbHUKA-
onpomintoBaya OECII02-2x40/T15'X-01; B) onmpoMiHtoBava pryTHO-KBapioBoro OPK-2; r)
ycraHoBku YOK-1.

CBITWJIBHUK-OTIPOMIHIOBAY ~ CKJIQJA€ThCSI 3 CTAJIEBOTO INTAMIIOBAHOTO KOPIyCy 3
MaHeJUTI0, BY3JIB IMIABICY, SKi JOMYCKAaIOTh IHAWBIAYyaJdbHY YCTAaHOBKY CBITHJIbHUKA-
OIPOMIHIOBaYa Ha Takax abo TPOCi 1 €KpaHYIUYHX PENIiTOK. BHYTpINIHSA MOpOKHHHA KOPITYCY
3axMIIEHa BiJ] MOTAJIaHHsI MTY 1 BOJIOTH MPOKJIAJAKOK YIIUIbHIOBaYa 32 IEPUMETPOM KOPITYCY,
CAJILHUKOM JUIs YIIUIbHEHHS BBEJCHHS MEpPEXKEBHX MPOBOJIIB 1 3ariymkow. B kopmyci
BCTaHOBJICHA PO3ETKA IITENCENBHOTO pO3'eMy, Ha MaHelll — MyCKOPEryJlrmua amaparypa,
NaTPOHU OPU3KO3aXUIIICHOTO BUKOHAHHS 1 BUJIKA IITENICEILHOTO PO3'eMY.

BBin B CBITHIIBHUK-ONPOMIHIOBaY MOKE 3A1MCHIOBATHCS 3 Topls abo 3BEpXy KOpIycCy.
[Tpu 11bOMY CaJBPHHK JUTS YIIUTBHEHHS BBOJY IEPECTABISETHCS HA BIAMOBIJAHY CTIHKY KOPITYCY,
a He3aWHATHUI OTBIpP 3aKPUBAETHCS 3ATITYIIKOIO.

HITtencenbHuit po3'eM TakoX J03BOJISIE CTUKYBATH CBITMJIBHUKH- ONPOMIHIOBaUl B JIIHIIO
a00 MiKIIIOYaTH X 10 MaricTpajabHUX MPOBOJIB 0€3 po3pi3aHHs OCTaHHIX.

CeitunbHuk-onpoMiHtoBau OECII02-2x40/I15'X-01 BukOHaHMIi B YacTKOBO MHJe-
BOJIOTO3aXHIeHOMY BHKOHaHHI (kmac (5'0). Moro KKJI - e menme 70 %, 3aXMCHHIl KyT Y
MIOTIEPEYHUX 1 MO3/JOBXKHIX IUIOMIMHAX - He MeHIIe 15°. [ mpodiTakTHYHOTO Ta JIKYBaJIBHOTO
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BIUTMBY YyJbTPa(ioJeTOBOTO BHUIPOMIHIOBAHHS Ha OpraHi3M HEBEIUMKUAX TPyl TBapuH Ta
OTPOMIHEHHSI IHKYOamiiHUX S€nb 1 Kyp4yaT B MEpuIi AHI IIiCas BUBEICHHS BHUKOPHCTOBYIOTh
ONpOMiHIOBay pTyTHO-KBapuoBuii Turry OPK-2. Bin cknagaerscs 3 BigOuaua 3iammnoro J[PT400
1 JKUBJITYOTO IYCKOPETYNIOBAILHOTO MPHUCTPOIO, 3'€HAHUX MDK CO00I0 THYYKHUM Kabenem
noBxuHOO 15 M (puc. 3, B). Y KHUBHWIBHOMY IYCKOPET'YIIOIOUOMY MPUCTPOI 3MOHTOBAHI
apocerb, myckouii kouaencarop KbI'-MH-400B emuictio 2 Mx®, nBa konaencatopu KbI'-M1-
600B emnictio mo 0,03 mMx® i apromaruuHuii BumMKau. CXeMa BKIIOYEHHS ONPOMIHIOBAaYa
pryTHO-KBapuoBoro tuny OPK-2 mpencrasiena Ha puc. 3, B.

[lpusnauenns, OymoBa, eNEKTpUYHA CXeMa 1 JedKi TeXHIUYHI XapaKTePUCTUKU
onpominroBada OPKIII ananoriuni BunpomintoBaay OPK-2.

Ha puc. 4 mpexacraBieHo 3arajdbHUN BHUIJISA PTYTHOTO KBapLOBOTO ONPOMIHIOBaYa
OPKIII-6.

(%Y

1810

480

Puc. 4 — 3aranbauii BUrIsn pryrHoro kBapioBoro onpominroBadya OPKIII-6: 1 - Bin6uBau 3
namroro /IPT-400;2 - criiika; 3 - )KHBIIOYA ITyCKOBA PETYIIOI0YA anaparypa

OcHoBHI BimMiHHOCTI B Tomy, 1o BumnpomiHioBad OPKIIl mnepemimiaeTscss Ha
KoJimarkax, BimowBay 3 Jsammoro J[PT400 3akpimiroeTbcsi Ha IITATHUBI-CTIMIN, a CTidKa
KPIMHUTHCS B KOPITYCi, YCEPEIHMHI SKOTO PO3MIIIYETHCS ITyCKOBA PETYIIO0YA araparypa.

Enexkrpuuna MexaHizoBaHa migBicHa omnpomiHiOBaJbHA ycTaHoBka YO-4
MpU3HAYeHA Ui yAbTPadioneToBOro ONMpPOMIHEHHS CLIbCHKOTOCIOIAPCHKUX TBApWH 1 MTHUIIl B
CTaI[lOHAapHUX yYMOBax IpH yTPUMaHHI B KIITKax a00 CTaHKaX. YCTaHOBKA CKIAJaeThcs 3 4-X
peduekTopHux omnpomiHioBayiB 3 nammnamu JPT400, madu ynpaiiHHs, OpuBigHOI cTaHii i
Hecydol KOHCTpYKIil (puc. 5). Hecydy KOHCTPYKIIFO BHKOHYIOTH 31 CTaJeBOi OIIMHKOBAHOI
MPOBOJIOKH, SKY 3aKpilUIIOIOTh B3JIOBXK MPUMIIIEHHS 32 JOMOMOTOK HATSKHHUX OOJNTIB,
3aKJIaICHUX B TOpLEBUX cTiHaX. OnpomiHIOBauli B NPUMIIIEHHI 3A1MCHIOIOTH 3BOPOTHBO-
MOCTYNAIbHUN pPyX 3a JIOMOMOTok0 Tpoca aiamerpoMm 3,1 MM, 3aKpilJIeHOTO Ha HATSDKHUX
pOJIMKaX, 1 SKMM MPUBOIUTHCS B PYX BiJ MPHUBOAHOI CTAHIII{ 3 €IEKTPOIBUTYHOM MOTYXKHICTIO
0,27 kBt 1 penykropom 3 nepeaaBaibHUM BigHomeHHsM 1:891. JlokuHa Hecydoro JpoTy i
TpOca po3paxoBaHa Ha MPUMIIIEHHS JOBXHUHOIO 10 90 M.
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Puc. 5 — OnpominroBanbHa ycraHoBka YO-4: 1 — Hecyuuii Apit;2 — Beayduid Tpoc; 3 —
posKoBa KapeTka; 4 — onpominioBay 3 jammoro [IPT400; 5 — mada kepyBanHs; 6 — kabenb
YKUBJICHHS] OIPOMIHIOBAYIB; / — IPUBOIHA CTAHIIIS

Koxuuii onpomiHioBaY Moe rnepemimarics 31 mBuakictio 0,3 mM/xB. Ha BincraHi 35-
42m. HeoOxigHa 103a omnpoMiHEHHS 3a0e3nedye 3MIHY BHUCOTH MIiABICY BUIIPOMIHIOBAUiB 1
KUTBKOCT1 TIPOXOJIIB HaJ TBapWHAMH a00 NTHIEI0. MakcuMalibHa 30Ha OOCIYrOBYBaHHS OJHIET
YCTaHOBKH - 90%6 m).

VYV madgi kepyBaHHS 3MOHTOBAHI MAaKETHI BUMHKAYi, 3amOODKHUKH, MarHITHI ITycKadi,
JIBa Jpocelns, KOHJAEHcATop 1 /Bl MYCKOB1 KHOMKH. I 3py4HOCTI KOMYTalii B YCTaHOBKY
BXOAWTHh KieMHuW HaOip 3 kabemem KPIIT 3x2,5 ana migkimtoueHHsl ompoMiHIOBadiB B madi
ynpaBiiHHsA. OcoONHMBICTh TPHHITUIIOBOT €JIEKTPUYHOI cxeMu ycTaHoBku YO-4M monsirae B
MOCITIIOBHOMY BKJIFOUEHH1 KOXHUX nBOX jamn JIPT400 uepe3 3arambHuii qpocesis Ha JTIHIMHY
nanpyry 380 B (puc. 6). Jlns mosermieHHs 3amaaroBaH s JIaMII TIepea0adeHo T01aTKOBI KHOIIKH
1 myckoBui KoHAeHcaTtop. Jlis ynapTpadiosieTOBOro OMPOMIHEHHS Kyped 1 KypyaT mpu
yTpUMaHHI B 0aratosipyCHUX KJIITHHHUX OaTrapesX BUKOPHUCTOBYIOTh CaMOXIIHY YCTaHOBKY
YOK-1, sxa 3MOHTOBaHa Ha Bi3Ky 1 MOYKE IEPECyBaTHCS B MPOX0JIaX MDKKIITHHAMH 3 MTHIICIO
nmo HanpsMHuX. Illupuaa komii Bi3ka BIANOBiAaEe MIKUPUHI KOJiI KOpMoOpo3aaBaya. Bizok
MPUBOJUTHCA B 3BOPOTHO TOCTYNMOBUH pyx 31 mBHAKiCTIO 0,73 M/XB. BiIl €IEKTPOJBUTYHA
BCTAHOBJICHOIO TMOTYXHIicTO0 0,27 KBT 4epe3 MOABIMHUIA PEXYKTOP 3 IMEPEAATOYHHUM YHUCIOM
1:341, sxwmii omHOYAacCHO 3yOuacTo MY(TOI TMOB'SI3aHUA 3 BEAYYOH BICCIO 1 MEXaHI3MOM
yKJIaJJaHHS 1 pO3MOTYBaHHs Kabemnto. JIaHIIoroBy mepeaauy BKIIOYAIOTh BakeneM. EnexTpuune
xuBnenns 380/220 B mimBoauThes uepe3 THYYKHH Kabeidb 1 po3'eM, OIHA JKHJIa SIKOTO
BUKOPHUCTOBYETHCS ISl 3a3eMyleHHs. [l uacpyxy yCcTaHOBKHM Kalenb yKIagaeTbes B OyHKep abo
po3MOTyeTbcs 3 HbOro. Ha maHensix BCTAaHOBIIGHI amaparypa yYIOpaBIiHHS JBUTYHOM 1
JamMIaM¥, CHJIOBa YaCTHMHA CXeMu ympaBiiHHS. [IpaBopyd B mepenHiii 4yacTHHI YCTaHOBKH 1
BHM3Y 3MOHTOBAHI KiHIIEBI BUMHUKaui: MEpPEAHIA - Uid peBepcy YCTaHOBKH, a JIBa 3a[HIX-JUIA
3YNUHKM 1 BUKIIOYEHHS JaMIl. Y TepenHii 4yacTWHI Bi3Ka BCTaHOBJEHA CTiiika, Ha sKiif
KpIIUISAThCS JIBa OMPOMIiHIOBaYa. 3aTHCKadi BUIPOMIHIOBAYIB JO3BOJISIIOTh PETYIIOBATH BHCOTY
iX miABICY y 3alexHOCTI BiA BUcOTH KiiTok. B ycranomi YOK-1 mamnu JIPT400 Takox
BKJIIOYEHI1 uepe33arajibHUi JIpoceib Ha pi3Hi da3u Mepexi JdiHiiiHoro Hanpyroto 380 B. Kiniesi
BUMHKAaYi 3/IIHCHIOIOTh PEBEPC PYXY, 3YNUHKY YCTAaHOBKM Ta BUMKHEHHS JIAMII MPU 3aKiHYEHH1
LUKy OTIPOMIHEHHS.
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Puc. 6 — IIpunnumnoBa enekTpuyHa CXeMa yIpaBIiHHS yCTAHOBKOIO YIbTPadioaeTOBOro
omnpoMineHnus YO-4

Bigomi cmpobu BOOCKOHAJICHHS CcaMOXiTHOT ompoMiHiOBainbHOi yctaHoBku YOK-1.
Hampuknan, B wmoaepHizoBaHoMmy BapianTi yctaHoBkn YOK-1 mnependaueHo 3BOpPOTHO-
MOCTYNMAJILHUM PYyX JIaMI Bropy-BHHU3 31 MBHAKICTIO 1,6 M/XB., UIsI 4Oro BHKOPHUCTAHO
eNeKTpoABUTYH TOTYxHIcTI0 0,12 kBT. ¥V npyromy MoaepHi30BaHOMY BapiaHTi JUIsl BKIIOUSHHS
JaMI BUKOPHCTOBYETHCS KOMIICHCAllliHA CXeMa, B SIKId CTpyMOOOMEXYyBaJbHUM 0alaCTOBUM
OTIOPOM JIsl OJIHIET 3 JIAaMII CIIY’KUTh IHAYKTUBHHM IpOcCeib, a A JPYroi — akTUBHO €MHICHUN
OTip, 110 A03BOJWIO B 2-3 pa3 3HU3UTHU IYCKOBUN CTPYM JIaMII.

Cxema enextpuuHa npuHuunoBa ycranoBku Y OK-1 npencrasiena Ha puc. 7.

Puc. 7 — YcranoBka s onpominenns ntuili YOK-1: 1 — camoxinne maci; 2 — mpuBoj
BiJ] €JIEKTPOJIBUTYHA JIO BEYUMX KOJIC 1 IPUCTPOIO YKIAJIKU Kabelto; 3 — onmpoMiHIoBayi 3
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nammnamu JIPT400; 4 — mTanra; 5 — maHenpb yrpaBJiHHS; 6 — KIHIIEB1 BUMUKa4i

3  pO3rIAHYTHX yIAbTPadioNeTOBHX ONPOMIHIOBAIBHUX YCTAaHOBOK y  MPAKTHIIL
CUTBCHKOTOCTIOAAPCHKOTO BUPOOHUIITBA TEpeBary BiJJAlOTh CTAI[IOHAPHUM OIPOMIHIOBAYaAM.
[IprdoMy ocTaHHIM YacOM HaMIYa€ThCs TCHICHIlIS MOEAHYBAHHS B OJHOMY HPHCTPOI JKEpe
BUJIUMOTO 1 ynbTpadioneroBoro (OaKTEpULIUAHOTO 1 BITAIBHOTO) BHIIPOMiHIOBaHHA. [lpu
PO3pOOIIi TAKMX YCTAHOBOK CIIAYIOTH JIBOMa NMUISXaMH: TOETHAHHSIM B OJIHOMY OIPOMIHIOBAdi
JaMIl BUAMMOTO Ta yabTpadionaeToBoro (OaKTEpUIIUAHOTO 1 BITAIBHOTO) BUIPOMIHIOBAHHS 3
HE3AICKHIUMH CXEMaMHU BKIIIOYCHHS, SIK 1€ BUKOHaHO B ompowmiHtoBada Tumie OECII02-2x40,
KCO-2, KCO-3, OEPBA3x30 Tta iH. a00 CTBOPEHHSIM CICHIAIBHUX JIAMII, OJIHOYACHO
BUIIPOMIHIOIOUYHMX ONTHUYHE BUIPOMIHIOBAHHS YIbTPa(ioJeToOBOr0 1 BHAMMOTO Jiala3oHy,
Harnpukia, jgamn Tany JIEO (JIFoMIHECIIEHTHUX BITaIbHO- OCBITIIOBAIBHUX).

CBITJIOTEXHIYHOIO IPOMHUCIIOBICTIO OCBOEHO BHUPOOHMIITBO HOBHX €(PEKTUBHUX
cranionapaux onpomintoBauiB Tumie ECI101-2x40 i EHIT01-30, sixi 3aMiHSITh BUKOPUCTOBYBaHI
B nanuii yac onpomintoBadi OECI102-2x40 1 EO1-30M BiamoBiaHO.

11.3. Meroauka  po3paxyHKyY  CTallioOHApPHHUX i  PYXOMHX  YCTAaHOBOK
YJIbTPadio1eTOBOro OnpoMiHeHHS

Jlo3oBaHe ynbTpadioseToBe ONPOMIHEHHS IPU CTalllOHApHIA yCTaHOBILI OMPMIHIOBAYiB
BEJIEThCS 3a yac il poOOTH MpH BIJOMOMY 3HAYEHHI OIPOMIHEHOCT1 Ha pO3PaxXyHKOBIH MOBEPXHI.
Tomy po3paxyHOK CTaIllOHApHUX YCTAHOBOK YIbTPadioseTOBOTO OMPOMIHEHHS 3BOJMTHCS IO
BH3HAYEHHS KUIBKOCTI OINPOMIHIOBAYiB, OINPOMIHEHOCTI Ta 4Yacy OINPOMIHEHHS, 3a sKe
OTNIPOMIHIOBAIBHUH 00'€KT OTpUMae HeOOX1IHY 1000BY 103y HY.

Jlnsi BU3HAYEHHS OMPOMIHEHOCTI MPUHIIMIIOBO MOXKHA 3aCTOCYBAaTH BiIOMI METOAM
PO3paxyHKy OCBITJIIOBAaJIbHUX YCTAaHOBOK 3 OOOB'SI3KOBHM ypaxyBaHHSM JESKHX OCOOIMBOCTEH
yIbTpadioseTOBOro ONPOMIiHECHHS:

- ynbTpadioseTOB MPOMEHI MOTaHO BiIOWBAIOTHCS Bija CTENI, CTIH 1 poOOYOT MOBEPXHI,
TOMY B MPAaKTHI[l PO3PaxXyHKIB MPUHAMAIOTh KOEQIIIEHTH BimOOpaKeHHs YIbTpadioseToBUX
MIPOMEHIB PIBHUMH HYIIIO;

- ynbTpadioJeTOBUMH POMEHSIMH ONPOMIHIOIOTHCS TBAPUHM 1 ITULA, PO3Mipu 1 popma
SIKUX BEJIBMH PI3HOMAHITHI 1 ICTOTHO BiIPI3HSIIOTHCS BiJl TOPU30HTAIBHOI MOBEepxHi. HalOibIr
MOBHO ()OpMY TiJIa TBApHH 1 NTHIIL, K MOBEPXHI 00'€MHUX TUI, BU3HAYAIOTH cepa Ta MUIIHP.
ko npuiiHATH, 1o (GopMa MOBEPXHI TijIa TBAPHHM 1 IITHUIII HE3HAYHO BIJIPI3HAETHCS Bin cepu
abo LWIiHgpa, TO 1€ BIAMIHHICTH BiJl TOPU30HTAILHOI MOBEPXHI B po3paxyHKoBux (popmymnax
MOKHa BpaxyBatu koediunieHToM popmu K¢, saxuit npuiimarots pisaum 0,5-0,64 He3a1€kKHO Bix
KyTa NaJiHHs [POMEHIB Ha noBepxHio (s cdepu 3aszeuyail mpuiimarote K¢ = 0,5, a mia
mutiazapa - 0,64);

- B SIKOCTI PO3PaxyHKOBOi TOYKM MpPH BU3HAYEHHI TPUBAIOCTI POOOTH YCTaHOBKH
yIabTpagioIeTOBOrO ONPOMIHEHHS NPUHMAEThCA TOYKAa 3 HAHOUIBIIMM ONPOMIHEHHSAM, IO
BUKJTIOYA€ MEPEOTPOMIHEHHS 1 OMIKM TBAPUHI MTHULLI.

Meton koedilieHTa BUKOPUCTAaHHS €(QEKTHBHOTO TMOTOKY B3STO 3  PO3AUTY
OCBITIIOBAJILHUX YCTAHOBOK MPAKTHYHO 0€3 OyAb-aKhX 3MiH. BiH 3aCTOCOBYETHCS TIPU BiATHOCHO
PIBHOMIPHOMY pPO3MIillleHH1 00'€KTIB ONPOMIHEHHS Ha TOPU3OHTaIbHINA MoBepxHi. KoedimieHT
HEpIBHOMIPHOCTI OMPOMIHEHHS - BIIHOIIEHHS MAaKCHUMAlIbHOTO OMPOMIHEHHSI TOPU30HTAIBHOI
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MOBEPXHI JI0 MIHIMAJIbHOT - TOBUHEH OyTu He Oubiie 1,4.

Po3paxyHOK yCTaHOBOK METOJOM KoedillieHTa BUKOPUCTaHHSA €()EKTUBHOTO MOTOKY
MIPOBOJUTHCS B TaKii MOCTITOBHOCTI:

- ONPOMIHIOBAauUi HaJ ONPOMIHIOBAIBHOIO IMOBEPXHEIO PO3MILIYIOTh 3 ypaxyBaHHSIM
CBITJIOTEXHIYHOT HAMBUTIAHINIOT BITHOCHOI BIACTaHI;

- BHU3HAYaKOTh KOE(]IUi€HT BHUKOPUCTAaHHA E(QEKTHBHOTO IOTOKY ONPOMIHIOBAIHHOI
YCTaHOBKH 1 CEpPEIHIO ONTPOMIHEHICTH;

- OOYHCITIOIOTH TPUBAJTICTH POOOTH YCTaHOBKH s 3a0e3redeHHs 1000B0i HOPMOBaHOT
JI031 OITPOMIHEHHSI.

CBiTIOTeXHIYHA HAWBHUTIAHIIIA BIZHOCHA BIICTaHb JJIS ONPOMiHIOBadiB 3 tamnamu JPT
1 JIE B cranpmaptHiii apmatypi nopiBHioe 1,4. Ilpu 1npomy KoedilieHT HEpPIBHOMIPHOCTI
onpoMiHeHHs1 He nepeBuirye 1,15-1,25, a po3milieHHsT OPOMIHIOBAYiB HaJl TOBEPXHEI0 MOXHA
BU3HAUUTHU 3a (popMyJIaMHu.

OcHoBHa po3paxyHkoBa ¢GopMmyia METOJy BHKOPHUCTaHHS €(PEKTUBHOTO TIOTOKY
HACTYITHA!

_ Dy -N; -1, K,
K,-S

ne Ecp — cepenHs BITAONMPOMIHEHICTH 00 €KTy, MBIT'M

Eep

2. @®p — BiTaNbHMI TOTIK
BUIIPOMIHIOBaHHS B €PEKTUBHUX OJAMHHUIISX, BIT.; NY — cymMapHa KUIBKICTb JKepesd B YCTaHOBII
YABTPaQioNeToBOro onpomineHHs, mr.; NE — KoediicHT BUKOPUCTaHHA €(EKTHBHOTO IOTOKY;
K¢ — xoedinient dopmu tBapuH, sxuii nopisHioe 0,5 — 0,64; K3 — koediuieHT 3anacy, skuit
nopiBuioe 1,5 —2,0; S - momia onpoMiHIOBaIBHOT TOBEPXHI, M2,

KoedimienT BukopuctanHs eQEKTUBHOTO TOTOKY BH3HAYaeThcsa 3a Tabm. 1 3

ypaxyBaHHSM 1HJIEKCY YCTAHOBKH, KM pO3paxoBYIOTh 3a(hOpMYIIOIO:

) S
j=—
H,(a+b)
ne a, b — posmipu ompominroBansHOi mosepxHi, m; Hp — po3spaxyHkoBa BucoTa migsicy
BUITPOMIHIOBAYA, M.

Bucora migBicy BHIpPOMIHIOBadYiB HaJ ONPOMIHIOBAIBHOW mNOBepxHero Hp noBuHHA
3a/10BOJIBHATH BUMOT'Y:

Ecp'Kz zZ< E,J.Ol'l.
ne Epomn. — nonmyctiMa BiTaONPOMIHEHICTb, KA 3aJIeKUTh BiJl BUY 1 BIKY TBapuH i nruni (Tabir.
1).
[Ipy BHKOHAaHHI BKa3aHOi BUMOTH BHKJIIOYAIOTHCS MICIEBI OMIKU yIbTPadioIeTOBUMHU
MIPOMEHSIMH MTOBEPXHI Tijla TBAPUHHU.
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Tabmuus Nel.
«3Ha4yeHHs KoeilieHTa BUKOPUCTAHHS €()EKTUBHOTOTIOTOKY B YCTAHOBKaX 3
yIbTPadioIeTOBUMH OMTPOMIHIOBAYAMUY)

- OmnpowmintoBaui 3 | OnpomiHioBaui 3 OnpowmintoBadi 3| OnpoMiHioBayi
o X nammamu JIPT B | mammamu JIE i Ianekc |mammamu JIPT B 3 nammnamu JIE i
g o CTaHIAPTHIM JIEOB CTaHIAPTHIN JIEOB
S YCTaHOBKH p
o g apMatypi CTaHJApPTHIN apMatypi CTaHJAPTHIH
> apMatypi apMmaTtypi
0,5 0,16 0,20 1,5 0,44 0,46
0,6 0,21 0,24 1,75 0,46 0,49
0,7 0,29 0,28 2,0 0,49 0,52
0,8 0,33 0,31 2,25 0,51 0,54
0,9 0,36 0,34 2,5 0,53 0,56
1,0 0,37 0,36 3,0 0,56 0,58
1,1 0,39 0,39 3,5 0,59 0,60
1,25 0,41 0,42 4,0 0,60 0,62
5,0 0,62 0,64

[Ipu BimoMmiil BiTanpHIN excro3uii onpomineHHa HY 1 cepenHboi BiTa — OMPOMIHEHOCTI]
nosepxHi Ecp TpuBaicTs ONpOMIHEHHS! BU3HAYAECTCA 3aHACTYIIHOK (DOPMYIIOFO:
H,

El'_'P
2

ne Hy — pexomengoBaHa n000Ba BiTajdbHA €KCIIO3UIlS OMPOMIHEHHS, MBIT M*.

1=

OpiEHTOBHO TPUBAIICTH POOOTH YCTAHOBOK YIbTPadioeTOBOTO OMPOMIHEHHS MOYHA
BU3HAYATH 1 MO TaK 3BAaHUM METOJOM «IIUTOMOTO ONPOMIHEHHS», BUXOASYU 13 3HAYCHHS
BITIbHOI ONPOMIHEHOCTI EB, fIKa cTBOPIOETHLCA IKEPETIOM Ha MOBEPXHi onpoMinenus (puc. 8),
BHCOTH IMBICY JDKepesia 1 HOPMOBAHOO BITAIBHOIO €KCITO3UITIEr0 onpoMiHeHHS HY to6To:

HE.

LK,

ne Ka - koedilieHT, 1o BpaxoBye BIUIUB apMaTypHd Ha Mepepo3Noil IPOMEHHUCTOrO MOTOKY B

HeoOXximHoMy HanpsMKy, Ka =1,2 ... 1,4,
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Puc. 8 - 3anexHicTh BiTaibHOT OIIpOoMiHEHOCTI, cTBOproBaHoi Jammoro JIE30-1 (a) i
JIPT400 (6), BiA BiacTaH1 10 ONPOMIHIOBAIBHOI OBEPXHI Ta TPUBAJIOCTI TOPIHHSA Jami: 1 - HOBa
namma; 2 - micas 100 roa. excruryatarii; 3 - micns 150 roj.; 4 -micns 200 rogx.; 5 - micis 300
roj.; 6 - micis 500 rog.; 7 - micis 600 rog.; 8 - micis 1000 rox. excruryararii

Le#t MmeTon mpocTHii, ane mpuIaTHUM 1715 HAOIMKEHOTO PO3PaXyHKY BITa-OIMPOMIHEHOCT]
BiJl OJIMHUYHOTO OTPOMIHIOBAYa, KOJU TMOPYY 3HAXOASTHCS ONMPOMIHIOBaul K1 HE CTBOPIOIOTH
CyMapHHI MpoMeHeBUil NOTIK, CIPSIMOBaHHI Ha ONIPOMIHIOBaHY MoBepxHIo. [Ipu Bimomiil kpuBiit
PO3MOAUTY CHJIM BITAJIBHOTO BUIIPOMIHIOBAHHSI OMPOMIHIOBAaYa ISl PO3PAaxyHKY CTalllOHApHUX
OTPOMIHIOBAJIbHUX YCTaHOBOK MOX€ OyTH 3acTOCOBaHMN TOUKOBHiIl MeTo. [Ipu npoMy B siKOCTi
PO3paxyHKOBOI TOUKU MPUUMAETHCS KOHTPOJIbHA TOYKA 3 HaMKpallMMU YMOBaMHU OMPOMIHEHHS,
10 JI03BOJISIE YHUKHYTH TIEPEONIPOMIHEHHS Tijla TBAPUHU UM MTHILL.

3a TOYKOBUM METOJOM PO3pPaxyHKy 3HA4Y€HHS BITAONPOMIHEHOCTI B TOYIll Ha
PO3paxyHKOBIM MOBEPXHIi, CTBOPIOBAHOI CITUTLHOIO JI€I0 KUTbKOX HAHONMKUMX OMPOMIHIOBAYIB,
BHU3HAYAETHCS 32 HOPMYIIOI0:

/UKdJ & 2
E, :7721'&_ cos” «,
H_p K} i=1

ne l,i - cuna BITaNbHOrO BUIIPOMIHIOBAHHS ONPOMIHIOBAaya IiJ KYyTOM Oi 0 BEPTUKAIBHOI OCi
CHMeTpil BUIIPOMiHIOBaYa, MBIT-Cp™; [l — KOe(illieHT 101aTKOBOT OIIPOMIHEHOCTI, CTBOPIOBAHOT
HEBPAaxOBaHUMH OIPOMiHIOBaYaMu (mpuiimaetses piBauMm 1,1 ... 1,3).

Cuna BITanbHOTO BMIPOMIHIOBaHHS loi B HanpsAMKY KyTa Oi, BU3HAYAa€THCA [0 KPHUBIii
[IPOCTOPOBOTO PO3MO/IUTY CHJIH BIiTAJIbHOTO BUITPOMiHIOBaHHS (puc. 9).
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Puc. 9 - Kpusi mpocToporo po3nojily CHJIM BITAJIbHOTO BUIIPOMIHIOBaHHS
),OPK-2 (mm e =) 1 kpHBaA l0= |1 COS O (o @ =

OTPOMIHIOBAJIBHUX YCTaHOBOK Y O-4M (

‘=)

IIutanHs 1A camonepeBipku

1. ¥V yomy nossirae 0iosioriyHa J1is yapTpagioleTOBOr0 BUIPOMIHIOBaHHS ?

2. Jle BUKOPHUCTOBYEThCS  YIbTpadioieTOBE BHUIPOMIHIOBAHHS B  CUIBCBKOMY
roCroapcTBi?

3. SIxi BU 3Ha€TEe TUIH YIbTPadioJeTOBUX ONTPOMIHIOBAYIB?

4. SIki BU 3Ha€TE TUIIM CTAI[IOHAPHUX YCTAHOBOK YJIbTPad10JIETOBOTO ONPOMIHIOBAHHS?

5. SIxi BM 3HAETE TUMH PyXOMUX YCTAHOBOK YIbTPadioaeToOBOTO OMPOMIHIOBAHHS ?

6. Ski BM 3HAETe TUMM YCTAHOBOK, III0 BUKOPHUCTOBYIOTHCS [UISI OJHOYAaCHOTO
ynbTpadioneToBoro i iHGpauepBOHOTO OMPOMIHIOBAHHS?

3aB1aHHSI HA CAMOCTIliHE ONPAIIOBAHHS TA MiATOTOBKY

1. CamocCTiiHO BIJHOBUTH MaTepiadl 3 oOmucy OyJIOBHM Ta THIIB YCTAaHOBOK JIJIS
yIbTpadioseTOBOro ONpOMiHECHHS.

2. CaMoOCTIifHO ompaIfoBaTH JOJATKOBUH MaTepial Ha TeMmy: BukopucTaHHS
yIabTPadioaeTOBOr0 OMPOMIHEHHS B PI3HUX TEXHOJOTIUYHUX MPOIECaX CUIbCHKOTOCIOAAPCHKOTO
BHPOOHUIITBA.

TEMA Nel2. JOCIIZKEHHA YCTAHOBOK IHOPAYEPBOHOI'O OITPOMIHEHHSA

Mera: o3HailoMUTH 3100yBayiB BHUIIOI OCBITH 3 OyJOBOIO Ta BHJAMHU YCTaHOBOK JUIS
1H(ppauepBOHOTO OMPOMIHEHHS.

AHoTanis
B Ttemi po3risiHyTo 6i0JI0TIYHY [0 iH()pPauepBOHOTO BHUIIPOMIHIOBAHHS Ha OPraHizM
TBAapHH, BIUIMB CHEKTPAJIbHUX XapakTepucTuk [Y-mpomeHIB Ha MpolecH TepMOperyssiii,
PO3BUTOK Ta IMYHITET MOJOAHSAKY. JleTaqbHO OMHMCAaHO OCHOBHI THNM ONPOMIHIOBAYiB 1
YCTaHOBOK JUISI JIOKAJIBHOTO OOIrpiBYy - iX KOHCTPYKTHBHI OCOOJIMBOCTI, MPUHIMII POOOTH Ta
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eHepreTuuHi napamerpu. Okpemy yBary MpHIUIEHO TOUKOBOMY METOAY PO3PAaXyHKY YCTAaHOBOK
[Y-BunpomiHiOoBaHHs, 10 3a0e3mneuyye pIBHOMIPHHM PO3MOALT TEIUla Ta €HeproeeKTHUBHICTH
cucteMHu. Y pe3ynbTaTi 3aCBOEHHS Marepiany 3100yBadi OTPUMYIOTH 3HAHHS MPO MPAKTUYHE
BUKOpUCTaHHS [Y-yCTaHOBOK y CUIBCBKOMY TOCHIOJApCTBI, 1X IepeBaru Haj TPaAULIHUMU
METOJaMH O0IrpiBy, a TAaKOX MPUHLUIIH PO3PAXYHKY UL ONTHMIi3allii MIKpOKIIMATy yTPUMAaHHS
TBapHH.

Keywords: infrared irradiation, installations, irradiator, livestock, heat exchange, energy
efficiency.

Inan nexuii
1. bionoriuxa aist iHPpayepBOHOTO ONPOMIHEHHS.
2. OmnpomiHiOBadl Ta YCTaHOBKM JJIi ONPOMIHEHHsS TBapuWH 1 MNTHI, iX OCHOBHI
XapaKTEPUCTHUKHU.
3. Meroauka po3paxyHKy 1 BUOOPY YCTaHOBOK 1H(PauepBOHOTO BUIIPOMIHIOBAHHSI.

Xia npoBeeHHs JeKIiITHOT0 3aHATTS
I. Opranizauis rpynu;
II. MoTuBaIis HaBYAITBHOT TISITBHOCTI. OTOJIOMICHAS TEMH H METH;
I11. BuknageHas Ta 0OroBOpeHHs HOBOTO MaTepiaiy.
IV. OrosnonieHHs 3aBiaHHs HAa CAMOCTIMHE OMPAIOBAHHS Ta MIATOTOBKY.

12.1 Biosioriuna xist iHppavyepBOHOr0 ONPOMiHEHHS

Benuka uwactmHa TepuTopii YKpaiHU XapaKTepHU3YEThCS XOJOAHUM OCIHHBO-3MMOBHM
MepioIoM, SKHK (3aJIe’KHO Bil 30HU) TPUBAE M'SATh - BICIM MICSIIB 1 BBAKAETHCA HAWOLIBII
BOKKUM JUIsl YTPUMaHHSI CUTbCHKOTOCIIONAPChKUX TBAapuH. OCOOIMBO HEOOXITHO TEIUIO B IICH
Mepio 1 MOJIOAHSKY, Y SIKOTO B TIEPII JHI )KUTTS MEXaHI3MH TEPMOPETYIIALii HeJJoCKOHaMuH. Tak,
y KypuaT, SKi TUIBKM W0 BHWJIYNWINCHh, TEMIIEpaTypa Tiula Ja€ KOJWBAHHSA TIPU 3MiHI
temmneparypu noBiTps Bckoro Ha 0,03°C, a mpu 3HmwkenHi 10 14-15°C pizko mamae. 3 BikoMm
CTIMKICTh /IO KOJMBaHb HABKOJIMIIHBOI TEMIIEpaTypy MiABUIIYETHCA, 1 3a JBa THIKHI
TeMIeparypa Tijla Kypyar JOCsTa€ MOCTIHHOTO PiBHS, XapaKTEPHOTO IS 3PLI0T MTHIIL.

Huspka TemmepaTypa 1 BHCOKa BOJIOTICTh TOBITPS B NPHUMIINICHHI HECIPHUATINBO
MO3HAYAIOTHCS HA POCTI 1 PO3BUTKY MOJIOJHSKY, TIPU3BOISTH IO MOPYHICHHS OOMiHY PEUOBHH,
BUHUKHEHHIO PaxiTy, MPOCTYIHUX 3aXBOPIOBaHb, PO3JIa/ly TPABJICHHS 1 HABITh 3aruOelti.

HeoOxinnuii TemmepaTypHHMil peXuM TMpH BUPOIIYBaHHI MOJIOJHSKA MOXE OYTH
3a0e31evYeHi 3arajibHUM OOIrpiBOM MPHUMIIICHHs a00 KOMOIHOBAaHOK CHUCTEMOIO 3arajibHOToO 1
JIOKANBbHOTO O00IrpiBy. Bimbll AOIITEHO 3acTOCYBaHHS KOMOIHOBAaHOI CHUCTEMHU OOIrpiBy, IO
JI03BOJIIE CTBOPIOBATH IMiABHUILEHY TeMIepaTypy TUIbKM B HEBENUKIH OOMEXKEHId 30HI
3HAXO/PKEHHS MOJIOJIHSKY B IEPIIUH 1epiojl BUPOIIYBAHHSI.

s micieBoro oOIrpiBy BUKOPHUCTOBYIOTH Pi3HI HarpiBalbHi YCTAHOBKH, MJUIOTH, IO
oOirpiBaroTbcs, KHJIUMKHM, maHeni 1 T.i. Illupoke 3acrocyBaHHS B HPAKTHUIl CUIBCHKOI'O
rocrnojapcTBa orpuMaB [H-06irpiB MOJOJHSKY, 10 BOJIOJIE OJIaroTBOPHOIO OI0JIOTTYHOIO JTIE0
Ha opranisMm TBapuH. [Ipu maAiHHI TPOMEHUCTOTO OTOKY HAa MOBEPXHIO TLIa TBAPUHHU YaCTHHA
BUIIPOMIHIOBaHHS BiIOMBA€THCS, IHIIA TOIJMHAETbCA B IIKIPI a00 MIAMIKIPHUX TKaHWHAX.
Cryninp npoHukHeHHs1 [Y-BUIIpOMIHIOBaHHS 4epe3 HIKIpY 3aJe)KUTh Bif ii cTaHy (BOJIOTOCTI,
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T'YCTOTH BOBHSIHOTO 200 MyXO- Mip'sTHOTO MOKPHUBY, MIrMEHTAIlii).

OpranamMu MO4YYTTIB, SIKIi OTPUMYIOTh pO3/ApaTyBaHHA npu mnorauHanHi [Y-
BUIIPOMIHIOBAHHSI, CIy’aTh TEILIOBI perienTopH (IIpuiiMaui), po3TamoBani B mKipi. Ix peakuis Ha
1€ PO3JIpaTyBaHHS BUKIMKAE BITUYTTS TEIJIOTH. [lis BUIPOMIHIOBAHHS TPYHTYETHCS SIK HA HOTO
MOTJIMHAHHI BOJIOIO 1 KPOB'I0, TaK 1 Ha TOMJIMHAHHI MOJIEKYJIaMH >KMBOi TKaHWHU. Ha puc. 1
MOKa3aHO CIEKTp MorinHaHHS [Y-BUIIPOMIHIOBaHHS MIKIPOIO 1 MiJIIKIPHUMH TKAHSIMH JIFOIAHH,
aHa pUC. 2 CIIEKTPH MOTJIMHAHHS BOJIM, TUIa YOPHOTO 1 O17I0TO TENSTH.

X A -
60 F.E,/

50

40
200 400 600 1000 2000 A, HM

Puc. 1 — Cnekrp nornuHanss [Y-BUunpomiHioOBaHHS HIKIPOIO 1MIAIIKIPHUMU TKaHUHAMU

JIFOTUHU

MenaToHiH BHKJIHKAE 3HHKCHHS |
AKTHBHOCTI Ta BEJIMKY BToMy. CBITIO
3MCHILYE BH/LICHHA JIaHOIO N'OPMOHY.

SHWKCHHS BUILICHHSA MEIAaTOHIHY 30imb1ye
HaJ101 Ta NPOAYKTHBHICTb MOJIOKA

Kosiu piBenb MesnaToHiny
3MEHILIYETCH, 30LIbIIYETHCS
piBens Topmony IGF-I,

1ie CTHMYJIIOE J{IUIBHICTD
KOPOBH, TI0 B CBOIO Yepry
30UIbLIYE HA/I01 MOJIOKA.

Puc. 2 — BruiuB cBiTiia Ha nponecu KUTTeaisibHOCcTI BPX

Haiioinpme Bimoopaxkenus (6iast 30%) criocTepiraerbes y BUAMMIN, 0COOIMBO YEpBOHIM
o6uacti (400-780 um). B obmacti [U-A koedilieHT BitoOpaXkeHHsI CTaHOBHUTH Oi3bko 20%, -
B - 10% i B o6Omacti I4-C - 5-6%, T0OTO MAalike BCS JOBrOXBHILOBAa yacTuHa [Y-
BunpominroBanHs ( 94-95%)nmpoHuKae B MIKIPY 1 MiAMIKIPHY TKAHUHY.

Ha puc. 3. 300pakeni crnektpu mnoriauHaHHs Bogu (1) 1 tima Gimoro (2) i wopHoro (3)
tensaTd. Y 30Hi Big 1,3 10 4 MKM CHEKTpH MOTJIWHAHHS TUT OUIBIIOCTI TBAPUH MPUOIHU3HO
OJIHAKOBI 1 JOCUTh BHCOKi. B ocHOBHOMY morimHeHe [Y-BUNIPOMIHIOBAHHSI TIEPETBOPIOETHCS B
TEIUIO, MIABUIYIOYH TEMIIEPATypy ONPOMIHIOBAHUX TiII.
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Puc. 3 — Cnextp mornmHaHHS: 1 — BOJHU; 2 — TiIa YOPHOTO TEIATH;3 — TiTa OLIOTO

TCIIATH.

Xapakrepuctuku [H BUTIpOMIHIOBaHHS:
1) BUNPOMiHIOBAIbHA 3/IaTHICTh EwT, 110 YMCETBHO JTOPIBHIOE €HEPTIi, SIKY BUITPOMIHIOE

TUIO0 IpH JIaHii TemmepaTypl 3 OJMHULI IUIOLI TOBEPXHI 33 OJUHMIIIO Yacy B IHTEpBaJIl 4aCTOT
(W; w+dw); oauans BuMiproBasHs BT/M?;

2) MOBHA BUIPOMIHIOBAIbHA 3/aTHICTh Tl ET, 110 YHMCENBHO JOPIBHIOE €HEprii, sKy
BUIIPOMIHIOE TUJIO MpU JaH1id TemnepaTypi T 3 oAMHUII TUIONII 332 OJMHHULIIO Yacy XBUJISIMH BCIX
MO>KJIMBUX 4acTOT BiJ 0 10 0; 11 BEIMYMHA BUPAXKA€ TYCTUHY MOTYKHOCTI BUIIPOMIHIOBaHHS;
OJIMHUIIST BUMIPIOBAHHS Bt/M?. MateMaTH9HO TIOBHA BHUIPOMIHIOBAJIbHA 3J]aTHICTh MA€ BUTJISI;

e

El" - ‘_{ .ijd @
i .
)
3) mornuHaIbHA  3JATHICTE  Tidl Awt IOKa3ye, SKy YacTHHY IIaJal0dyoro CBiTia
(EIEKTPOMArHiTHOTO BHITPOMIHIOBaHHS) B iHTepBaiai yactoT (W; W+dW) TiIO TOrIvMHAE MpU

naHii Temmeparypi T:

B

Afe.a?
) P

ne P1 — enepris, mo nornuHaeThes; P — 3arainbHa eHepris, 1o najaae.

4) BinOuBHA 3aTHICTE VwT MOKa3ye, SIKY YaCTUHY  TaJardoro CBITJIa
(EJIEKTPOMArHiTHOTO BHUIIPOMIHIOBAHHS) B iHTEpBaiai yacToT (W; W+dW) Tito BimOHBae mpu
naniii remmneparypi T;

5) mponiyckna  3natHicTh Dwr mokasye, Ky — YacTHHY  [aJal0doro  CBiTjia
(e7IeKTPOMArHiTHOrO BHUIPOMIHIOBAaHHs) B iHTepBaii 4acToT (W; W+dW) Tijlo mpomyckae mpu
naxiii remmneparypi T.

Benuunna Dwr XapakTepusye Mpo30picTh TiMa 1 3aJ€KUTh Bil TOBIIMHHU TLUIa; TpU
JOCTaTHIN TOBLIMHI IPAaKTUYHO BCi T1J1a HEMPO30Pi.
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Puc. 4 — 300paskeHHs POITYCKHOT 31aTHOCTI Tija

B

Benuuunu Dwr, Vwr, Awr 1HaKIIe  Ha3uMBalOTh  KoeQii€HTaMH IIPOITYCKaHHI,
BIIOMBaHH, MOIJIMHAHHS CBITJIA. YCI BOHHU 3aJI€KaTh HE TUABKHA BIJ 4aCTOTH CBIT/IA 1 TEMIIE-
paTypu Tula, a ¥ BiI XIMIYHOIO CKJay Tiia, Horo ¢popmMu 1 cTaHy noBepxHl. OCKUIbKU KOKEH 3
IUX KOe(]Ili€HTIB BU3HAYA€E Ty YM IHUIY YAaCTUHY Ia/Ial0uoro CBITJIOBOTO MOTOKY (puc. 4), TO
cyMa iX TOpIBHIOE OJMHMIIL:

Dr+¥V+4,=1

Ha puc. 5 mHaBegeHo [naHi mnpo TAMOMHY MPOHUKHEHHS MOHOXPOMAaTHYHOTO
BUMNpOMiHIOBaHHS (y BiacoTkax). [lIkipa sBisie co6010 KOMITIEKC, 10 CKIATAETHCS PI3HUX IIaPIiB
— emigepmicy I, manbnirieBoro mapy II, cionmyuynorkanuunoi yactuau 111 ITotim po3mintyeTses
migmKipHa TkanuHa [V 1 01Uk TIIMOOKO JIeKaTh TKAHUHA V.

Bioobpaxemnnua
31% 4 34%

0),
10% 202 16% 6%

18P 10 13 20 47 5P 1
0.25 N
N2 N RNY6.5 4 13 N #
0,5

52 26 38 17

MM
>

o
=

b
[

Biocmans 6i0 noeepxui wripu,

e

3.5,

0.4 0,6 0.8 1.0 1,2 1.4 34 AMKM

Buoume
g % I - eunpominiosarnns
BUNPOMIHIOGAHHA

Puc. 5 — 'nmGuHa npoHUKHEHHS BUAMMOTO Ta iH(pauepBOHOTO BUITIPOMIHIOBAaHHS B
HIKIpY Ta MiIIKIPHI TKAHUHA TBAPUHU

3 puc. 5 BUAHO, 1110 BUAMME BUIPOMIHIOBAHHS MOBHICTIO MOTJIMHAETHCS HIKIPOIO, TOII SIK
KOPOTKOXBHJILOBE BUIIPOMIHIOBAHHS B 3HAYHIN MIpi MIPOHHUKAE B MIAMIKIPHY TKAHUHY.
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HosroxBunwoBe [U-BunpomiHtoBanHs (Outblle 2 MKM) 3a3BHYail MMOTJIMHAETHCS
MOBEPXHEBUMH IIapaMu IiKipu (emigepmicom). BBaxaerbes, mo mns [Y-BumpomiHrOBaHHS
JOBKUHOO XBHJII OUTBIIIE 5 MKM IIKipa MOBHICTIO HEMPO30pa.

[Mornuuena B 1mkipi eHeprit [Y-BUNPOMIHIOBAaHHS TEPETBOPIOETHCS B  TEIUIOTY,
BUKIIMKAIOUM HArpiBaHHS TKAaHWH, IMOCHIIOETHCS MPUTIK KPOB1 B MiJICOCKOBHX INApax IIKIpH,
BiZIOYBA€THCS MEPETIOBHEHHSI KPOBOHOCHHUX CYJHH KpPOB'T0, 30UTBIIYETHCS OOMIH MDK KPOB'IO 1
TKaHUHAMH.

[ormuuanus [Y-BUnpoMiHIOBaHHS IIKIPHUM HOKPHBOM - CKJIAAHUN O10JIOTTYHMIA MTPOIIEC,
B sSKOMy Oepe ydacTh BeCh OpraHi3M TBapHHU 3 HOTO TEPMOPETYISATOPHHUM amapaToM.
[TpoHukaroun B MIKIpy Ta MiIMIKIpHI TKAHWHU, BOHO BUKJIMKAE 3arajibHy PEakIlilo OpraHizMy, sKa
BUHHUKaE pedaekTopHo. [HppauepBoHE BUNPOMIHIOBAHHS JII€ Yepe3 LIKIpYy Ha HEPBOBY CHUCTEMY,
a yepe3 Hei 1 Ha BHYTpilHI opranu. Ciia 3ayBaXKUTH, 110 ONPOMIHEHHS PUCKOPIOE BUJIAIEHHS
TOKCHHIB, 1 IIIKipa, HaU€ CIPaBXHS €HAOKPUHHA 3aJ]103a, JIi€ Kpalle B IIUX yMoBax. BUHUKHEHHS
MICMEHTIB, pereHepais ypaxeHuX KIITHH eMiiepMicy, [0 BUKOHYIOTh (PYHKIII0O CAMO3axHCTY -
BC1 11 IPOLIECU CTUMYIIOIOThCS [H-onmpoMiHEHHSIM.

Bnacninok HeomaHakoBO1 TIMOWHW NPOHUKHEHHS MeEXaHi3M Jii JOBTOXBUIBLOBOTO (3
noBxuHO XBWII OUtbmie 1500 HM) i KopoTkoxBUILOBOro (750-1500 HM) BHUIIPOMIHFOBAHHS
pi3Huit. JloBroxsunpoBe [Y-BUIPOMIHIOBAHHS MOTJIMHAETHCS TOBEPXHEBUMH IIapaMH IIKIpU 1
BUKJIMKA€E iX HarpiBaHHsA. Y NAIIKIPHOMY IIapi po3TallOBaHI BUIbHI «HEPBOBI 3aKIHYEHHS», SIK1
MePearoTh BITIYTTS TETUIOTH SIK CHTHAJ pO3ApaTyBaHHS B IIEHTpaJbHY HEpBOBY cucteMy IlIkipa
IpU JONOMO31 HEPBOBOI cHCTEMH, L0 rnepedyBae B ii TKaHMHAX 1 L0 BHUKIMKAE BIAYYTTA
TEIUIOTH 1 HEpBOBI pediekcu, MpU HEOOXITHOCTI MOXKE BHUKOPHUCTOBYBAaTH BCI pPECypCcH
TEPMOPETYJIOBAaHHS, HAsIBHI B PO3MOPSKEHHI OPTaHi3MYy.

VY dacTuHI emifepMicy, IO 3HAaXOIWUTHCS IIiJi POTOBUM IIIApOM, 3aKIHYYIOThCA O3
M’SIKOTHI BOJIOKHA, $IKI TMepenaroTh BiqdyTTs Ooito. BojboBI BiTUyTTSA, IO BUKIUKAETHCS
TEIUIOBOIO [II€I0, HAcTae I IMKipu moauHu npubnuszno mpu 43,5°C. OTxe, momycTuma
OTIPOMIHEHICTh OOMEXYETHCS IIUM KPUTEPIEM.

KopoTkoXxBuiib0BE BUIIPOMIHIOBAHHS IMPOHUKAE KPi3b 00J1aCTh, B AKii BHHUKA€E 0OJIbOBE
BIMUYyTTsI, B OuThII TVIMOOKI IIapW TKAHWH; C€HEPris BUIIPOMIHIOBAHHS BXE JIOCTATHs, IOO
BUKIMKAaTH XiMiuHy fito. Ilopsa 3 TemioBuMu penenrtopamMu B LboMy Bumaaky [4-
BUITPOMIHIOBAHHS [Ii€ HA 3aKIHYEHHS BereTaTUBHUX HEPBOBUX CIUIETIHb, @ TAKO)K HA KPOBOHOCHI
cyauHu. J[locAraroun rimboko Jjekauux IapiB, HpoHukaroue [Y- BUIPOMIHIOBaHHS uepes
peakKIriro KpoBi 1 HEPBOBOI CHCTEMH BIUIMBa€E Ha (DyHKIT 3a103 1 3arajbHU OOMIH PEYOBHH;
TAKUM YHMHOM IOCHIIIOETHCSI PEaKIlis 3arajlbHOTO 3aXUCTy OpraHi3My, CTBOPIOETbCs Oap'ep Ha
LIAXY IPOHUKHEHHS XO0JIOy B OpraHi3M TBAapUHU, MONEPEIKYIOUH HOTO IEePEOX0I0KEHHS.

Bce me nmae MOXIMBICT NPHUNMCATH KOPOTKOXBMIIbOBOMY IY- BHIIPOMIHIOBAHHIO
cnenudiuny OlonoriyHy airo. HepBoBi 1 rymopainbHi BILTMBU IPU ONTUMAIbHUX pexumax Y-
ONPOMIHEHHSI HOPMAJIi3ylOTh TOHYC BEr€TaTUBHOI HEPBOBOI CUCTEMH, MO3UTUBHO MO3HAYAKOTHCS
Ha CTaHl, PO3BUTKY, NMPUPOCTI Bard, a TaKOX Ha 30epexeHH1 MOJOAHAKA TBapuH 1 ntuli. [Ipu
nepepuBucTOMy pexumi pobotu [YH-ompomiHiOBayiB 3MIHHMHA BIUIMB BHCOKHMX 1 HHM3BKUX
TeMIepaTyp Ha TBapHH MiJJIa€ iX CYJUHHY CHUCTEMY CBOEPIAHOMY TPEHYBaHHIO, BiIOyBA€ThCS
3arapTyBaHHs OpraHiamy.

Taxkum unHOM, [Y-OompomiHEHHS Ha BIAMIHY BiJ IHIIMX 3ac00iB MiCLEBOro OOIrpiBy He
TUIBKM OXOpOHS€ TBapuH BiJ TEPEOXOJO/PKEHHS, a ¥ BUKIMKAE MOCWIECHHS O10JIOTTYHUX
IPOIECiB B OpraHi3Mi, CIpHsi€ MiIBUILEHHIO €(EKTUBHOTO TOHYCY 1 MPUPOIAHUX 3aXUCHUX CHII
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Opratizmy.

Crnenudiunicts 11ii 703BOJSE TaKOX BHKOPUCTOBYBATH [Y-onpoMiHEHHS B JIKYBaJIbHHUX
nigx. B ocHOBI TepameBTHYHOT il KOPOTKOXBHJIBOBOTO [Y- BHUMPOMIHIOBAaHHS JICKUThH
3JAaTHICTh BUKJIMKATH aKTUBHY TillepeMito (TEIJIOBY €pUTEMY), IO MOKPAIIY€e )KUBICHHS TKAHUH,
IPUCKOPIOE  PO3CMOKTYBAaHHSl IATOJIOTIYHUX TPONYKTIB. LlMM TIOSCHIOETBCA  IIMPOKE
3actocyBaHHs1 Y- BUNIPOMIHIOBaHHS JUIsl JTIKYBAaHHS PI3HUX 3allaJbHUX MPOLECIB. Y XPOHIYHUX
cTamisx 3amajgeHHs npu il [Y-BUNMpoMiHIOBaHHsS B THIIEPEMHUPOBAHIA 00JACTi 30CEpPEIKYEThCS
BEJIMKA KUTbKICTh ()EPMEHTHHX €JIEMEHTIB KPOBI, 110 Be/e A0 30UIBIICHHS YyTBOPEHHS MPOIYKTIB
OKHCIICHHSI Ta MiIBUIICHHS OOMIHY B TKaHMHAaX. 3aBISKH IIMM XK€ OOCTaBHH ITOCHIIOETHCS
KUBJICHHS TIOUIKO/DKCHUX TKAHHWH, PEreHepallis KIITHH, B Pe3yJabTaTi MPUCKOPIOETHCS 3ar0€HHS
paH, BUpa3ok 1 T. 1. [HdpadepBOoHE ONMPOMIHIOBAHHS MOCUIIIOE BUIIAPOBYBAHHS BOJIOTH, ITUM
MOSICHIOETHCSI MOTO BHCHXarouya Jisl, 10 IIMPOKO BUKOPHCTOBYETHCS IpHU JIKYBaHHI €K3€M,
nepMatuTiB, omikiB 1 T.4. Ilin BmmuBom [Y-ompoMiHeHHS B OpraHi3Mi TBapuWHHU BiIOYBa€ThCs
aKTHUBAIlll KPOBOTBOPHMX OpraHiB 1 CIOCTEpIraeTbcs 30UThIIEHHS B KpPOBI KUIBKOCT1
€pUTPOLIUTIB 1 JIEHKOLUTIB, BMICTY T€MOIJIOOIHY, 3MIHM Yy 3MICTI OUIKOBUX (pakiiii KpoBi,
MIABUILYETHCSL  PIBEHb IMYHOOIOJNOTIYHOI PEAKTUBHOCTI OpPraHi3My /10 PI3HOMAaHITHUX
3aXBOPIOBaHb.

12.2 OnpomiHoBa4i Ta yCTAHOBKHU /Il ONPOMiHEeHHs TBapMH i NTHLI, iX OCHOBHI
XapaKTEePUCTUKHU

Jns 3axucty [Y-mamm Big MeXaHIYHUX YIIKO/DKEHB 1 Kpamenb BOJU, a TAaKOX s
MepepoO3noAUTy IMOTOKY BHUIIPOMIHIOBAaHHS B IPOCTOPI 3aCTOCOBYIOTH CIICIIaJIbHI apMaTypH.
Jlxepeno BUIIPOMIHIOBAHHS Pa3oM 3 apMaTypoOl0 HA3WBA€ETHCs ONpoMiHoBadyeM. OmpomiHIoBadi
3 pisuuMu [Y-mammaMu MIAPOKO 3aCTOCOBYIOTHCS B TBAPUHHHUIITBI JJIsl JIOKAJIBHOTO OOITpiBY
MOJIOJTHSIKA CUTLCHKOTOCIIOAAPChKUX TBapuH 1 nTulll. BunpomintoBau Tunmy CCII01-250 (puc. 6)

po3pobinenuii Ha 6a3i cBiTUIbHUKA «AcTpa-12» 1 MmoaudikoBanuit no mammu Tuny MK3K 220-
250.

-

Puc. 6 — IndpauepBonmii onpomintoBau tuy CCI101-250

BiH cknanaeTbes 3 IUIACTMAcoOBOrO KOPIYCY 1 eManboBaHOro BinOuBaua. BceepeauHi
Koprmyca poswimieHo dapdopoBuii marpoH s 1okons tumy E27. BinbuBau mokpuTHii
CHJIIKATHOIO €MaJlllo, sKa JIeTKO OYMIIA€ThCA BiX 3a0pyaHeHHs. 3HU3Y Ha BiiOHMBaui
nepeabadeHa citka, mo 3axuimae [Y-mammy Bin MexaHIYHMX YIIKO/DKeHb. Ha kopmyci
ONPOMIHIOBaYa € 3aKpUBAIOYMH IUIACTMACOBUM IIMUTKOM OTBIp, J€ po3TalloBaHa 30ipka
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3aTtuckadiB. 30ipKa 3aTUCKadiB JOMYCKA€e MPUETHAHHS K MIIHUX, TaK 1 aIIOMiHIEBUX IPOBOJIIB
aboxabero mepepizoM 10 4 MM2. OnpoMiHIOBaY KPIMUTHCA HA TAK 32 A0TIOMOTOIO MiBICKH.

OmnpowmintoBaui peduekropui tunmy OPU ananoriyni mo OyaoBi 1 MarOTh KOHIYHHA
3aXMCHUH KOPIIyC 13 JINCTOBOI CTalli. 3BEpXY BHIIPOMIHIOBAYa IiJ IUIACTMACOBUM KOBIIAKOM
po3ramoBanuii dapdoposuii natpon «l'omiadg» (s mokons tuny E40). OmpomiHioBad THITY
OPU (puc. 7, a, 0) Bumyckaetbes 3 nammoro tuiry K3 220-500 - OPU-2 - 3 nammoro tamy [1C-
70/E-11010-375. OnpomintoBau BerepuHapHuii Ty OBU-1 (puc. 8) BUIyCKaeTbCsi 3 JIAMIIOO
tuny K3 220-500-1.

Bin ckmagaeTscs 3 ABOX OCHOBHHX YacTHH - METAJIEBOTO KOPIIYCY 1 3aXMCHOI CITKH.
[laTpoH naMmu 3aKpUTHIA IUIACTMACOBHM KOBITAKOM, MDK HHM 1 METaJI€BHM KOPITyCOM
nepeadadeHo OTBOPU Ui OXOJIO/DKEHHS MOKous Jamn. OmpoMiHIOBaY Mae€ TepMETHYHE
BUKOHaHHA. B nmaHuil yac cepiiiHo BUIyCKaeThcs onmpoMmiHioBad «Jlarsiko» 3 snammoro tumy KU
220-1000. Kopmyc BurpominioBada KOpoOKoBOi (popMH, BUTOTOBJICHUH 3 OIMHKOBAHOI KEPCTi.
BcepenuHi xopriyca posTaioBaHa Jamina 3 BiJOMBadeM, 3aXUIIEHa 3HHU3Y METAJIEBOIO CITKOIO.
OnpoMiHIOBaY MIABICHUM, KPIMUTHCA 10 HATATHYTOTO TPOCY 3a JOIOMOTIOIO JIPOTY 3a BYIIKA
KopIryca.

34010

Puc. 7 — Indpaueponmnii onpomintoBau tuny OPI-1: a) 3aransHuiiBUrisg; 0) cxema
KOHCTPYKIIii: 1 — migBicka; 2 — Kopiyc; 3 — ciTka

Puc. 8 — OnpomintoBau BerepuHapuuit Tuiry OBU-1: a) 3aransHuiiBuris; 6) pospis: 1 —
KOpIyC; 2 — IJIACTMACOBHM KOBMAkK; 3 — 3axucHa citka; 4 — [Y-namna

Po3pobneno ompomintoBau tuny OEM-500. 30BHINIHINA BUTISA aHATOTIUHUN «JIaTBIKOY.
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Bceepenuni 3akpimieni ¢gapdopoBux natpona mius jamn tamy MK3K 220-250. IMigsimyerscs
BUITPOMIHIOBAY J0 TPOCA Ha JIAHITIOTAX, 1€ TO3BOJISIE 3MIHIOBATH BHCOTY MiIBICY.

Pi3Hi koHCTpYKLIi onpoMiHioBauiB 3 [Y-1aMmamu BHITYCKaIOTBCS TaKOX 32 KOPAOHOM.
Tak, ¢ipma «IIpem'ep» (CLIA) Bumyckae 6pyaep, Mo CKIATAETHCS 3 MIECTH I3EPKATbHUX JIaMII
notyxHicTio o 500 Bt. Bin po3paxoBanuii Ha BupouryBanast 1000 kypuar. Po3poGieHo Takox
Opynep, sIKuil ckiajaeThes i3 mapacosibku Ta [Y-ompomiHIOBadiB, 3aKpilJICHUX Ha PyXOMOMY
MTaTUBL. 3MiHA TEMIEPAaTYpPHOTO PEKUMY Opyaepa JOCATAETHCS HUIIXOM YCTAaHOBKHM IITATHBA
Ha pi3HI BiAcraHi Bixm moBepxHi HaykoBo- AOCHiIHUM IHCTHTYTOM MeEXaHi3amii CUTBCHKOTO
rocnogapctBa (YropiuHa) 0yB po3pobsenuit opynep 3 [U-mammamu. bpynep cknamaerbes 3
YOTUPBOX JIAMIT TIOTYXHicTIO 10 250 BT, BiH BUTOTOBIISIETHCS 3 APACOIBKOIO 1 O€3 MapacoIbKU.
TemnepaTypHHil pexUM pEryiIroeThCsl 3MIHOIO BUCOTH MiABICY Opyaepa.

g [4-o06irpiBy Monoausky Ha 6a31 TEH po3po6iieno nBa tunu onpomintoBauis: OKbB-
3296 1 OKB-1376A.

OmpowminroBay OKB-3296 cxiamaeTscs 3 TPhOX OCHOBHHX €JEMEHTIB: kepena [Y-
BUIIPOMIHIOBaHHS, BigOMBaua 1 CTpyMoBLIBOIIB. B sxocti Y- ompomiHiOBaua 3acTOCOBaHO
TpyOuaTmii HarpiBad noTyxHicTio 500 Br. [lapaGoniunuii BigOuBa4 BHTOTOBIEHUWH i3 cTaii i
MOKPUTUHA €eMaJull0 [K 3 BHYTPIIHBOI, Tak 1 3 30BHIHBOI moBepxHi. HarpiBau (TEH)
MOMIIIEHUH B IUIOUIMHY BigOMBaya 1 3HU3Y 3akpuTuil citkoro. Ha kopmyci BinOuBaua
BCTAaHOBJICHO BHUMHUKad. Jlms WAKIIOYEHHS 0 MEpexi ONpOMIHIOBaY 3a0e3medeHuit
HITernceabHUM po3'eMoM. OnpoMiHIOBaY OyB BUITYILIEHUN MaJIOIO CEPIEI0.

OmpowminroBau  OKB-1376A (puc. 9) mpexacraBise co000 CTadbHUN KOXKYX 3
3aKpIMJICHUMH Y BepXHiil Horo yactuni Tppoma TEHamu.

Puc. 9 — Indpaueponmnii onpomintoBau tTuiry OKb-1376A

CTiHKM KOXXyXa IOJBIHHI, POCTIp MDK HUMHU 3alOBHEHUN TETUIOI3OJIAIINHOIO Macolo.
Koxen TEH notyxHuictio 0,4 kBT mae cBiif BuMuKady, kil po3MIllIeHUN Ha 3aXUCHOMY KOXYCI,
10 POOUTH MOXJIMBHM CTYIIEHEBE BKIIIOUEHHS onpoMiHioBaya - Ha 0,4; 0,8; 1,2 kBt. Hanpyra Ha
TEH nopaerbcst 4epe3 KIEMHHK, SKUH PpO3MIIIEHMM Ml 3aXMCHUM KOXXYXOM. 3HU3Y Ha
OTpOMiHIOBaui nependaueHa 3axucHa citka. [jig MiciieBoro o0irpiBy MOJIOJHSKY MTHUIll IIIPOKO
3aCTOCOBYIOThCSL TMinBicHI enekTpuuHi Opynepu bII-1, BII-1A. Enextpo6pynep bII-1
npu3HadeHuii 1 o6irpisy 500-600 kypuaT npu yTpuMaHHi iX Ha MiI031.

bpynep (puc. 10, a) mpencraBnsie co00I0 KOHCTPYKIIO Y BHUIVISII MOPOXKHHCTOI
HIECTUTPAHHOT yClueHOi MeTaneBoi nmipaMiau 7, 3a0e3neueHo0 yrnopamu 8 3MIHHOT BUCOTH IS
BCTaHOBJIEHHA Ha MiI031 1 TPOCOBOIO MiABICKON 4 mais KpiluleHHs Opynepa A0 cTeni
npuMimenHs. Ilig 30HTOM Opyzaepa 3MOHTOBaHI YOTHPH «TeMHUX» BunpoMmiHioBaua - TEHa
noTyxHictio 250 BT xoxeH. Enexkrpuuna npunnunosa cxema Opynepa bII-1 nmoka3zana Ha puc.
11, 6). OnpomintoBaui R1-R4 3i0paHi B cxeMy piBHO IUIEYOBOTO MOCTY, B JiaroHajb SKOTO
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BKJIIOYEHA curHanbHa jamna HL2, sika 3anamoeTrses npu neperopsiaai ogHoro 3 TEHiB.

~2208, 501y, Nog

KLI

Puc. 11 — bpynep BII-1: a) 3aransuuii Burasg; 0) [IpuHiunosaenexkTpuyHa cxema
opynepa BII-1: 1 — xoHTposIbHUI TEpMOMETP; 2 — TepMoperynarop; 3 — [Y-onpominioBay; 4 —
TpOCOBA MiJBICKa 3MPOTHUBAraMu; 5 — CUTHajIbHa Jammna neperopsiiasg TEHIB; 6 — namna
OCBITJICHHS; 7 — KOpITyC; 8 — yHOpH.

Temmnepatypa mig nmapacojabkoro Opyaepa NIATPUMYETHCS Ha 3aJaHOMY PIBHI 3 TOUHICTIO
no 2-3 °C temmepaTypHuUM pene Ha 0a3l cuibQoHA 3 JIETKO BHITApHOIO pimuHOI0. [Ipm
MIJBUIIEHH] TeMIIepaTypH pilMHa B CHIIb(OHI BUMTAPOBYETHCS, 00CAT CHiIb(hoHA 30UIBIITYETHCA, 1
OCTaHHIM, BINTHBAIOYM Ha MIKpOBHUMHKA4, BUMHKA€E ONpoMiHioBadi. [Ipu 3HMKEHHI TeMIiepaTypu
BiIOyBa€ThCSA 3BOPOTHIA MpOIEC, B PE3YJIbTATi SKOTO BKIIOYAIOTHCS ompomiHtoBaui. [lifg
MapacoJibKoro OpyJepa BCTaHOBJEHa Jiamma ocBiTiaeHHs HL1, sxa mim yac BCTaHOBJICHHS
TEMIIEPAaTYpHOTO PEKUMY MOXKE BKIouaTucs mnepemukadeM SB mapamensno TEHam 1
BHUKOPHUCTOBYBATHCA SIK JlamMIla CUTHami3arii BKIIOYEHHS 1 BimkmrodeHHs [Y-BumpomiHroBadva.
Oropoxxa Opyznepa 3a0e3nedeHa BIKHAMHU Ui BEHTWJIALII IMiJ MapacoJbKOBOTO TMPOCTOPY.
[Totyxnicte Opynepa BII-1 - 1kBrT.

12.3 Meroguka  po3paxyHKy i BHOOpPY YCTAaHOBOK iH()padyepBOHOro
BHUIIPOMiHIOBAHHS

B ocHOBY po3paxyHKiB YCTAaHOBOK JOKasi30BaHOTO [Y-ONMpOMIHEHHS MOJIOTHSIKA
MOKJIAICHO TOYKOBUHM METOJ, BHUKOPHCTaHHS SKOTO OOYMOBJICHO HEOOXIIHICTIO BpaxyBaHHS
HEpIBHOMIPHOCTI  po3moAily  ompoMiHeHHs. [loTpiOHy  pIBHOMIpHICTP  ONPOMIHEHHS
BCTAHOBIIIOIOTh 3QJIEKHO BiJ JOMYCTUMHX 300TEXHIYHMX BHMOT BiIXHJICHb TEMIIEPATypU BiJ
HOMIHAJIBHOT.

3aBaHHA pPO3paxyHKy IIOJIAra€ y BM3HAYEHHI BUCOTU MIJBICY ONpPOMIHIOBAYIB 1
KOPUI'YBaHHI Hampyrd, LI0 MIIBOJUTBCS 1O HHMX BIINOBITHO JIO 3aJaHUX 3HayeHb Y
OTIPOMIHEHOCTI, @ TAKOX Yy 3a0e3MeUeHH1 B 30H1 00IrpiBy piBHOMIPHOTO ONPOMIHEHHSI.

Taxuit minxin no pospaxyHky IY ompomiHIOBaJbHMX YCTaHOBOK BIANIOBIZAa€ BUMOTaM
MIHIMi3a1lil eHeproBUTpaT B MPOIIEC JIOKAII30BaHOTO OOIrpiBY MOJOJIHAKY TBapuH 1 ntuui. Ha
puc. 12 naBenena xpuBa E (r) po3noainy OnpOMIHEHOCTI Ha TOPU3OHTANBHINA MOBEPXHI il
OTIPOMIHIOBAUYEM.
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Puc. 12 — Po3nonin I4 onpomiHeHOCTI Ha TOPU30HTANBHIM MOBEPXHI il OTIPOMIHIOBaYEM

HepiBHoMmipHIcTh [Y onpoMiHEHHS! HE MOBUHHO BUXOJUTH 32 MEXI:
7 = EA
EII'E.X.
Taka 30Ha 0O0IrpiBy sBisie €000 B IUIaHI KOJO pajailycoM r. 3a Horo MeXaMmH
ONPOMIHEHICTh HIDKYE A0mycTHMOi - E<Emin. {06 BHKIIOUATH HENMPOIYKTHBHI BUTPATH
eHeprii, HeoOX1IHO TJIOLTY, 30HH ONPOMIHEHHS NMPUNHATH PIBHOIO T IUIONI, sIKa MOTpiOHA

BUJIUIEHOMY YHMCITy TBapUH MPH JIOKAJII30BaHOMY OOIrpiBi:
2
w,=n,S,

€ T, — PO3PaxyHKOBUM pajlyCc 30HM OOITpiBY 3 NOIYCTHMOIO HEPIBHOMIPHICTIO OTIPOMIHEHHS,
M; Ny — 9HECTIO TBapHH ab0 MTHUI B 30HI JOKAJTI30BAaHOTO OMPOMIHEHHS; Sy, — IUIONIA, 3aiiMaHa
OJTHI€I0 TBAPHHOIO B 30Hi 00IrpiBy, M.

Paniyc 30HM ONpOMIHEHHS 3 JAOMYCTUMOIO HEPIBHOMIPHICTIO MPSMO MPOMOPIIHHUN
BHICOTI PO3TAIllyBaHHs OIMPOMIHIOBAYa;:

o _ N
h,  h,

ne hp - po3paxyHkoBa BHCOTa PO3TAlIyBaHHS OHNpPOMiHIOBa4a, M; hQ, r0 - BiAOBiNHO 3HaYCHHS
BHCOTH PO3TalllyBaHHs ONPOMIHIOBAYa ipaiyca 30HU 00IrpiBy, M.

3 ypaxyBaHHSIM CIHIBBIAHOUICHb MOMEpPEIHIX BHUPaKEHb PO3pPaxXyHKOBa BHCOTa
pO3TalllyBaHHs ONPOMIHIOBaYa!

p - [mSs
, 7

OnpoMiHEHHICTh, IO CTBOPIOETHCA B 30HI OOIrpiBYy, 3al€XHUTh BiJ 4YKCIa JaMI B
BUIIPOMiHIOBa4i i mizBeneHoi 1m0 Hei Hampyru. BoHa moBuHHa Oyrd PIBHOIO HEOOXimHIM
onpomineHocTi Erp:

Emp = n'IE'Ip

ae N, - YKCJIO JIaMIl B ONpoMiHIoBadi; Ej.p. - ONPOMIHEHICTS, Bt/M?, 10 CTBOPIOETBCA B 30Hi
00IrpiBy OJHI€IO JIAMIIOIO, IPH PO3PAaXyHKOBiI BUCOTI hp po3TamlyBaHHsS ONpPOMIHIOBaYa 1
po3paxyHKOBii Hanpy3i Up Ha yCTaHOBIII.

Pa3oM 3 TUM TIpH (piKCOBAHOMY TOJIOKEHHI OMPOMIHIOBAYa ONPOMIHEHICTh, BT/M?, B 30Hi
00IrpiBy:
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_ PN\2
Eﬂ.p. - Ezy (_)

U

H

ne E;,. - OIPOMIHEHICTh, CTBOPIOBAHO OJHI€I0 JIAMIOIO IPHU PO3PaxyHKOBiH BucoTi hp i
HOMiHaJIBHIH Hanpys3i kusnenns, Br/m%; U, - Hanpyra, 1o migsoauTses, B.

Bu3HaueHHS HEOOXifHOT KUIBKICTh JaMm 1 PO3PaxyHKOBY HAmNpyry Ha YCTaHOBIIL.
Po3paxyHkoBe 4nciio N, ,. JaMIl 3HaX0IATh IPU HOMIHANBHIN Hanpysi Ha ycranosui Uy=U,;:

E

m.p.
nn.p. - E

DakTHYHO NPUHHATE YHCIO JIaMII B ONMPOMIHIOBadi MOBHHHO OyTH LUIMM 1 Oliblie

J.H.

pO3paxyHKOBOTO (N, >N, y.).
Po3paxyHKOBY HaIllpyry Ha ONPOMIHIOBaYi BU3HAYAIOTH 32 ()OPMYJIOI0 IPH NPUHHATOMY
YKMCITI Ny JIAMIT B OTIPOMIHIOBaYi:

B sxocti HeoOXiHOI ONMPOMIHEHOCTI MOXe OyTH HpuiiHATEe Oyab-ske ii 3HAYCHHS B
Mexkax 30HM 00irpiBy Emax > Erp > Emin. Ognak 3pyunime ckopucraruca Emin a6o Emax,
3HAYCHHS AKHX BKe BigoMi. IIpuiHABINN MakcUMalbHi 3HAUEHHS, OTPUMAEMO:

Emp - KT’H (tH nmax - tH )
A€ tg.max - MakCMMalbHa PEKOMEHI0BAaHa TEMIIEPATypa B 30H1JI0KAIi30BaAHOrO 00IrpiBy, oC.

Ompominenicte Ej.p npu HOMIHaIbHIA Hampy3i MOKHA BU3HAYHUTH, BUKOPHUCTOBYIOUH
BiJIOME CITIBBITHOIIICHHS BUCOTH PO3TalllyBaHHS OTIPOMIHIOBAYA 1 OMPOMIHEHOCTI M1 HUM:
hy
E.q.n :E,q.max :EOn‘ax _2

hp
ne Eomax - pemnepHe 3Ha4YeHHS MaKCHUMAaJIbHOI ONPOMIHEHOCTI B 30HI OOIrpiBY, sIKE BIAMOBIAAE
penepHiit BucoTi Ny po3ranryBanHs onpominroBada, B1/m?,

[IpaBunbHa  ekcrulyatamis  iH(pauepBOHUX  ONPOMIHIOBAJIBHUX  YCTAHOBOK, IO
3a0e3neyye MaKCHUMallbHE 30CpEeKEHHs 1 MPOMYKTUBHICTI MOJIOJHSKA TBApUH 1 TTHIL,
nepeadayae CUCTEMAaTUIHUN KOHTPOJIb TEMJIOBOTO PEKUMY B 30HI 00IrPIBY.

IMuTanuga 1 camonepeBipku

1. Y yomy nosiarae Gionoriyna fist iHpauepBOHOrO BUMPOMIHIOBAHHS ?

2. YV d4YoMmy MOJATralmTh IepeBard ONPOMIHIOBAIBHUX YCTAHOBOK I€pel]] I1HIIMMHU
criocob6amu 06IrpiBy TBapuH?

3. SIki BU 3HA€TE ONMPOMIHIOBAU1 1 YCTAHOBKHU ISl 00IrpiBY MOJIOIHAKY TBApHH 1 MTHULI?

4. bynosa IY onpomiHioBauis.

5. SIki pxepena BUKOPUCTOBYIOThCS B BUITPOMiHIOBadax?

6. Y yoMy moJiirae MeTo/IMKa PO3paxyHKy 1 BUOOPY YCTaHOBOK BUIIPOMIHIOBAHHS?

3aBaaHHS HA caMOCTiliHe ONPaLIOBAHHS Ta MIATOTOBKY
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1. CamocTiiiHO BIiJHOBUTM MaTepiaJl 3 OIUCY YCTAaHOBOK sl iH(payepBOHOTrO
OTIPOMIHEHHS.

2. CamocCTiiHO oOTmpaloBaTH JOJATKOBHH MaTepiall Ha TeMmMy: BukopucTaHHS
iH(QpauepBOHOTO BUIIPOMIHIOBAHHS B TEXHOJOTIYHUX TPOIECAX CUILCHKOTOCIOAAPCHKOTO
BUPOOHHMIITBA.

TEMA Ne13. ABTOMATU30BAHI YCTAHOBKU IHOPAYEPBOHOT'O OBIT'PIBY I
YJIbBTPA®IOJIETOBOI'O OITPOMIHEHHSA MOJIOJHAKA TBAPUH I ITTUILI

Mera: o3HaiiomuTH 3700yBadiB BHINOi OCBITH 3 aBTOMAaTH30BAHMMH YCTaHOBKaMHU
1H(ppavepBOHOTO 00IrpiBY 1 yIbTPadi0JIETOBOTO OMPOMIHEHHS MOJIOIHSIKA TBAPUH 1 MITHILL.

AHoTauis

VYV nekuii po3risHYTO OIl0JOTIYHY e€QeKTHUBHICTh onaHoudacHoi naii [Y- 1 YO-
BHUIIPOMIHIOBAHHS, 110 3a0e3reuye MiABUINEHHS MPUPOCTY MacH, 30€peKEHOCTI Ta IMYHITETY
TBapuH. HaBeneHo OynoBy Ta TeXHIYHI MmapameTpu IpoMHUCIoBUX ycTaHOBOK IKY®-1, IKY®-
IM, «JIya» 1 «COXK-1», AKi 3aCTOCOBYIOTBCS Ul JIOKAJILHOTO OOITPIBY Ta OMPOMIHEHHS TBapUH
pi3HOrO BiKy. OCOONMMBY yBary NpuAUIEHO KOHCTPYKI[Ii OIMPOMIHIOBAaYiB, CXeMaM KEpyBaHHS,
aBTOMaTH3allii MpoIeCy, a TaKOX PEKOMEHJALisIM II0J0 PO3MIIMIEHHS 1 PeXUMIB poOOTH
3aJIe)KHO BiJ] BUAY TBapUH.

Po3kpuro mepeBarm cydacHMX KOMOIHOBaHMX CHCTEM OOIrpiBy M ONpPOMIHEHHS, IIO
MOEAHYIOTh €HEProe()eKTHUBHICTh, CAHITAPHO-TIME€HIYHI BJIACTUBOCTI Ta CIPUSIOTH CTBOPEHHIO
ONTUMAJILHOTO MIKPOKJIIMAaTy y NPUMILICHHAX TBAPUHHUIIBKUX FOCIOIAPCTB.

Keywords: infrared heating, ultraviolet radiation, automated installations, young animals,
poultry, energy efficiency, microclimate.

ILnan Jekuii
1. TexHivH1 XapaKTepUCTUKH ycTaHOBOK [Y- 1 Y®- onpoMiHeHHS.
2. OnpomintoBanbHi yctaHoBkU IKY®D-1 1 IKYD-1M.
3. KoHCTpyKIlis onpoMiHIOBada yCTaHOBKH «JIya».

Xix npoBeeHHs JIEKIIITHOTO 3aHATTS
I. Opranizaiis rpymnu;
II. MoTtuBalis HaBYaJIbHOI AIIbHOCTI. OTroJIOMIEHHS TEMH Il METH;
I11. BuknageHHs Ta oOroBOpEeHHsI HOBOTO Matepiany.
IV. OromnomienHs 3aBianHs Ha CAMOCTIHE OMPAIOBAHHS Ta MiATOTOBKY.

13.1. TexniuHi XapaKTepUCTUKH YCTAHOBOK IY- i Y®- onpominenns

B ycraHoBkax 3a0e3NedyeHHs ONTHMAIBHOTO TEMIIEPATYpHOTO PEXUMY YTPUMAaHHS
MOJIOJIHSIKa TBApMH 1 MTHLI IIUPOKO BUKOPUCTOBYEThCS iH(pauepBoHUM oO0irpiB. OAHak BiH
HaOUTbII ePeKTUBHUN y OEHAHHI 30/ JHOYACHUM YIbTPadioseTOBUM ONPOMIHEHHSM.

CninbHa 71ig HPpadepBOHUX 1 yAbTpadioIeTOBUX MPOMEHIB HajJae HaHOUIbII CyMapHUi
010JIOTTYHMH BIUIMB HAa TBApUH 1 NTHIIO, HEIOCSKHE MPU PO3JIUIBHOMY YIbTpagioleTOBOMY
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omnmpoMiHeHH1 abo iH(payepBoHOMY o0OirpiBi. Hampukmnan, mpu BUKOPUCTaHHI OJHOYACHOTO
iH(ppauepBOHOTrO HATPIBY 1 YIbTPadioseTOBOTO OMPOMIHCHHS B TEISITHHKAX 1 CBUHAPHUKAX Ha
15-20 % 36inpuryerscs npupict Macu MoJogHAKY 1 Ha 10-15 % - 30epexeHHs.

s omHOYacHOTO iH(PAYEPBOHOTO 1 YIBTPadioNETOBOTO OMPOMIHEHHS MOJIOJHSIKA
CUTBCHKOTOCTIOAAPCHKUX TBAPHH 1 NMTHUII pO3pOOJIeH] 1 cepiiiHO BUITYCKAIOTHCS MPOMHUCIOBICTIO
crarionapHi aBToMaTu30BaHi yctanoBkU IKY®D-1, IKYD-1M, «JIya» i «COX»-1 (Tadm. 1.).

Tabmuns Nel.
«Texniuni xapakTepucTukH ycTaHOBOK Y- i Y®- onpomineHHs»

Tun ycraHOBKH Tun mxepena ["abaputu, Mm Maca, xr

IKY®-1 IK3K-220-230-250x%2, JIE- 880%210x270 7,0
15x1 (JIEO-15)

IKYO-1M IK3K-220-230-250x%2, JIE- 800%200%300 6,5
15x1 (JIEO-15)

«JLya» IK3K-220-230-250%2, JIE- 520x400%250 59
15x1 (JIEO-15)

«COX» IK3K-220-230-250%2, 1PT- 800x210%240 5,6
100, IPT-2-100

Bka3zaHi ycTaHOBKH ITPU3HAYEHI TS MICIIEBOTO OOIrpiBaHHS MOPOCAT- COCYHIB 10 45-60 -
JNEHHOTO BiKY, TensaT A0 45-120-menHoro, srHAT A0 60- DEHHOTO, MOJIOJHSKA MTHIl (Kypdar,
1HAMYAT, Ka4eHAT, ryceHsT) - 10 20-30 - meHHoro BiKy Ta iX yapTpadioseTOBOTO ONMPOMIHEHHS
MPOTATOM YChOTO Yacy YTpUMaHHs. Y CTaHOBKH CKJIaJAIOThCS 3 OJIOKY MPOTPAMHOTO YIIPABITIHHS
1 20, 40, 60 a6o 80 ompomintoBauiB. KoxeH ompoMiHIOBaY MICTHTH Bl 1H(PpauepBOHI JaMITH

Puc. 1 — 3aranpuunii BUIIAL OHpOMiHIOBa‘IiB ABTOMATU30BaHHUX YCTaHOBOK

iH(ppauepBOHOT0 00IrpiBy Ta yabTPadioIeTOBOr0 ONPOMIHEHHS MOJIOJHIKA TBAPHH Ta MTHUILL:
a) IKY®-1; 6) IKYD-1M; B) «Jlyu»; r) COXK-1

13.2. OnpominwoBaabHi ycranoBku IKY®-1 i IKY®-1M

OmnpomintoBanbHi ycTaHOBKH IKY®D-1 1 [IKY®D-1M (puc. 1 a, 6) He3HAYHO BIIPI3HAIOTHCS
M0 KOHCTPYKTMBHOMY BUKOHaHHIO. BOHM CKJIaialoTbes 13 JKOPCTKOI MeTaleBOi KOpoOKH, Ha
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000X KIHIAX #AKoi po3mimeHi iHdpauepBoni nammu IK3K220-250, a Mk HHMH -
yabTpadioneroBa namma JIELS (JIEOLS) 3 BimOuBauem. Ilyckoperynorouuii mOpuCTpiid
yIabTpagioIeTOBOIIaMITH BCTAHOBIICHO 3BEpXY Ha OMPOMIHIOBAYi Ta 3aKPUTO KOXKYXOM (puc. 2.).
3HM3y ONPOMIHIOBAY 3aKPUTHHA PEIIITKOI0. 3a JOMOMOTOK TPUIIPOBITHOTO IIHYpa 1
IITETICETFHOTO PO3'eEMY BiH MIJKIIOYAETHCSA 10 Mepexi. [TiABIIy0Th OMpOMiHIOBaYi HAJl 30HOKO
BIJIMOYMHKY MOJIOJHSKY Ha TPOCi a00 Mi/IBICKAaX 13 CTaJIEBOTO JPOTY 3a CHEIIalbHi JTyKKH.
BigminnicTs onpominioBadiB yctaHOBOK IKY®-1 i IKY®-1M B ocHOBHOMY B TOMY, IO
BUKOPUCTaHHS TE€PMETUYHUX MATPOHIB 1 TPUMAUIB CTapTepa, a TAKOK 3aCTOCYBAHHS PE3MHOBUX
CAJIbHUKOBHX YIIUIBHEHb pOOUTH KOHCTPYKIIIO ONpoMiHIOBauiB ycraHoBKH [KY®-1M
MTUJIEBOJIOTO3aXUINEHOI0, HA HUX BIACYTHI NEpeMuKadvi, sSKi MpU3HAYEHI JJIs HIUBIAYaJIbHOTO
yHpaBiiHHSA HPpauepPBOHUM 0OIrpiBOM 1 yIbTpadioIeTOBUM OIIPOMIHEHHSIM MOJIOJHSKY.

Puc. 2. — Koncrpykuis onpomiHtoBaiabHOI ycTraHoBkH [KY®-1:1 — [Y-nammna; 2 —
BiTaibHa Jamna; 3 — koxxyXx [1PA 3 nmepemukauamu; 4 — migBICKa; 5 — 3aXUCHI PEIITKI

Cxema ympaBniHHs poOoToro ycraHoBku IKY®-1 mepenbadae nBa pexumMu poOOTH:
aBTOMATHYHUM 1 pyuHuii. (puc. 3).

S43
127 @—<& -~
220 ¥ (4
Ci
| 542
EL2
No—<& +

Puc. 3 — Enextpuuna npuHIMNOBa cxeMa BunpoMiHtoBaua [KYD-1

Onun 3 pexxuMiB po6otu Y jmamm KOXKHOTO BUIPOMIHIOBaYa MOKe OyTH 3aJaHuil 3a
nonomoroto nepemukadis SAl, SA2: pmouena Tineku EL1, Brirodena tineku EL2, BkmoueHi
EL1 i EL2 na nmoBuy Hampyry mepexi, EL1 1 EL2 Bxito4eHi MOCHIIZOBHO 1 KOXHA 3 JaMIl
BKJIIOYEHA Ha TMOJOBUHY Hanpyru mepexi. [lepemuxau SAL ciyxuTh Ui ynpaBiiHHS poOOTOO
BITQJIBHOIO JIAMIIOIO, BKJIIOYEHOI 3@ CTapTEPHOI0 CXEMOIO IMIYJIbCHOTO 3alalllOBaHHS 3
NOTIepeIHIM MiIrpiBOM €JIEeKTPO/IIB.

B yHiBepcanbHiii aBToMaTH30BaHill ycTaHoBII «JIyd» onpoMiHIOBaY MpeCcTaBisie cOO0k0
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KOPCTKY CTalleBy KOHCTPYKIIO OBanbHOi (opmu. VY omnpomiHIOBa4i Ha KpPOHIITEHHAX
3MOHTOBaHi JBi iHppadepBoHi tamnu [IK3K220-250 1 onna BitanpHa nammna JIE1S 3 BinbuBauem
(puc. 1,B).

Ha ompomiHioBadi miJ 3aXUCHUM KOKYXOM pO3TalllOBaHa ITYCKOPETyJIIoloYa araparypa
yapTpadioneToBoi JamMmu. 3HH3Y ONPOMIHIOBAY 3aKPUTHUNA METAJIEBOIO pelliTkoo. [larpoHn
iHQpaYepBOHUX JIaAMIT YOIUTbHEHI CHEIiaTbHUMH TYMOBHMH MaH)XETaMH, JIaMIOTpUMadi
yIbTpadioeTOBOI JIaMIT BUKOHAHI y OpH3K03aXMCHOMY BUKOHAHHI. Y apMarypi olpoMiHIOBava
€ IPUCTOCYBAHHS ISl MOTO MIABICKH 1 BBIIHUNA MPUCTPIi U RKUBHIBHOTO Kabemro. [lo mepexi
OTIPOMIHIOBAY MIAKIIIOYAETHCS Yepe3 BiATaTyKyBalbHI KOPOOKH OPH3KO3aXUIIEHOTO BUKOHAHHSL.

13.3. Koncrpykuisi onpominioBaua ycTaHOBKH «JIyu»

KoHcrpykuis kpimieHHs 1H(QpauepBOHUX JaMIl J03BOJISIE BCTAHOBIIOBATU iX M KYTOM
45, 68 1 90 ° no oOIrpiBaJbHOT MOBEPXHI, [0 Ja€ MOXJIMUBICTE OUIbII e(EeKTUBHO
BUKOPUCTOBYBaTH 1H(pauepBOHUM NOTIK 1 OUIBII PIBHOMIPHO WOTO pO3MOJUIATH IO
ONPOMIHIOBAJIbHINA TOBepxHi (puc. 4.). Jljig 3MIHU TEMIIEpaTypHOIO PEXUMY 1O MIpi 3pOCTaHHS
MOJIOJHSIKA TBapHH ab0 NTHIll B YCTaHOBLI «JIyd» BUKOpUCTaHI PEryIsITOPU HANPYrd KUBICHHS
iHGpauepBoHUX Jamm. s 1i€i MeTu Moxe OyTH BUKOPUCTAHUN HAaWIPOCTIIINNA TUPUCTOPHUI
peryastop Hampyru (puc. 5). st )KUBJICHHS BITAJIBHHUX JIaMIT TIepeA0adacThCsl CHeIiaIbHUI

noHwKyw4nid Tpanchopmarop 220/127 B, aHanoriuHui, SKUi BUKOPUCTOBYETHCS B YCTAHOBII
IKY®-1.

/E_ N/ — 3\
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Puc. 4 — Konctpykiiis onpomiHioBaua ycTaHOBKH «JIyu»: 1 — BitanpHa nammna; 2 — [Y-nammna; 3 —
koxkyx [IPA; 4 — miaBicka;5 — 3axKcHa METaJIeBa pelIiTka

[Toganpire BmockoHaneHHs ycTaHOBOK IKY®-1, IKY®-1M 1 «Jlyu», sike IHTEHCHUBHO
IIPOBOJIUTHCSI OCTAHHIM 4YacoM, CIPSIMOBAaHE Ha IMOJIMIIEHHS iX eKCIUTyaTalifHUX SKOCTEH,
BINIPALIOBaHHS HAWOUIBII JOUUIBHUX POOOYMX PEXKUMIB 1 JIOOMPAIIOBAHHS KOHCTPYKIIi
OTPOMIHIOBAaYiB - JOMOBHEHHS OMPOMIHIOBAYiB BUCOKOBOJBTHHMHM 10HI3aTOpaMH TMOBITPS, Yy
TOMY 4YHCITi 3 MaJONOTY)KHUMH BeHTHIsATOpamu, 3aminy jamn JIE15 (JIEQ15) wHa Oimbin
notyxHi, Hampukiaaa JIE30 (JIEO30), a6o namnu tuny JIBT HeBenukoi NOTYXHOCTI,
Hanpukian, JAPT100, JIPT2-100, JIPT250 ta iH, siKi KUBIATHCS BiJ MEpPEXi 3MIHHOTO CTPYyMY
Hanpyroto 220 B 1 BUNpoMiHIOIOTh yiIbTpadioneToBi IpoMeHi Bchoro Jianazony (Big 200 no 380
HM).
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Puc. 5 — Tupuctopnuii perynstop ycranoBok «JIyu» 1 «COX» (inmi 1B1 pa3u BUKOHAHI
aHAJIOTTYHO)

YcTaHOBKM  1H(ppPayepBOHOTO OOIPIBY 3aMICTh JIaMII KOMIUJIEKTYIOTbCS — OUIBII
epexTuBHUMH TepMoBUNpoMiHioBauamMu Ttuiy EIC-0 ,25-11 «Ipuc». Ha ocHOBI HOBuX
yibrpadioneroux samm JIPT100 i JIPT2-100 B pmanuii 4dac po3poOiieHa 1 OCBOIOETHCS
npomucioBicTio ycranoBka Ty COX-1 (puc 2.47, r), ska nmpu3HadeHa, sk i ycraHoBKH IKY® i
«Jlyu», nns nokampHOro IHQpPadepBOHOTO OOIrpiBy Ta YibTPagioieTOBOTO OMPOMIHEHHS
MOJIOJHSIKY CUIbCHKOTOCIONapChKUX TBapuH 1 nTulll. OnpomintoBau ycraHoBKU COXK-1 mae nBi
iHppavepBoni sammu Tuny [IK3K220-250, posmimieni B KOHIYHOMY KOpPITyCi, OaKTEpHIIUAHY
nammy tamy JIPT100 mist 3He3apakyBaHHS MOBITPsI Ta MICITh YTPUMaHHS MOJIOJHSKY 1 BITATbHY
nammy Ty JIPT2-100 (puc. 1). Kopnyca 3 mamnamu MK3K220-250 MOKyTh BiIXHISATHCS Bif
BEPTUKAJIIBHOTO TOJIOKEHHS Ha KyT 710 30 °.

3ananuii pexxuM po6otu ycranoBku COXK-1 aBTOMaTHYHO MIATPUMYETHCS TPOTrpaMHUM
MPUCTPOEM, SIKMA pa3oM 3 €JIEKTPOMArHITHUMHM IIyCKadyaMH 1 KOMYTYIOUOIO amaparyporo
po3TamioBaHi B MYJbTI yHOpaBIiHHIA. Y cXeMmaxX YIpaBJliHHA TependadyeHo OJHOYACHE
Bukopuctanas yamn MK3K220- 250 B sxocti 6anmactHux omopi ysamn JIPT100 i JPT2-100.
Take pimieHHS J03BOJIJIO  BIIMOBHTHCS Bil OajacTHUX APOCENiB, 3HHKYBAIBHHX
TpanchopMaTopiB Ta JAEIKOI KUTBKOCTI KOMIEHCYIOUMX KOHJIEHCATOPIB, 11O B 2 pa3u 3HU3WIO
€HEPTrOEMHICTH 1 B 3 pa3u MaTepiaIOMICTKICTh y MOPIBHSAHHI 3 ycTaHOBKOIO [KY®-1.

Jlna indpauepBoHOro o0irpiBy Ta ynbrpadiosieroBoro omnpominenHs 10 4000 migcocHuUx
KPOJICHSAT, 5IKi epebyBatoTh 3 camkamu, 120 cBUHOMATOK 3 mopocsitamu ado 120 TensT, a Takox
onHouvacHoro ocsimienHs npumiimenHs PIECD po3po6uB kom6GiHoBany yctaHoBky EPUKO-1,
sKa CKJIaJaeThbes 3 125 iH@pauepBoHUX onpomiHioBadiB, 70 MHUIEBOJOT03aXMINCHUX BITAJIBHO-
OCBITJIFOBAJILHUX ormpoMmiHioBadiB 3 jamnamu JIE30-1 1 JIB30, 10 CBITHIBHUKIB 4YepProBOTrO
ocBitneHHs 1 madu ynpasniHHA. s yneTpadioneroBoro ompominenHs 200 kopis, 12 Tuc.
Kypeil-Hecyyok abo 25 Tuc. KypyaT mpH yTpUMaHHI Ha MiATI031 1 OJHOSIPYCHOMY KIIITKOBOMY
yTpMMaHHi, ITy4HOro ocBitaeHHs 1600-1800 wm? miomi NpUMiIlIEHHS Ta OJIHOYACHOT
ne3iH(eKii moBiTps y NTAaIIHUKAX 1 KOPIBHUKAX, TAaKOXX po3po0IeHO KOMOIHOBAHY YCTaHOBKY
OEPBA, mo cknamaerscs 3 100 BiTambHO-OCBITIIOBAIBHUX OaKTEPUIIUTHUX OMPOMIHIOBAYIB
tuny OEPBA 3x30 3 namnamu JIE30-1, JIB301 /Ib30-1, 10 cBITMIBHUKIB YEPTOBOTO OCBITICHHS
1 madu kepyBanHs. B ycranoBkax EPIKO-1 1 OEPBA namnu JIE30-1 i JIB30 mMosxHa 3aMiHUTH
BITAJIbHO-OCBITIIOBAILHUMHU JIaMIIaMH 3MilIaHOTO BUIpoMiHoBaHHS THity JIEO30.
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IIpu excmumyararii ycTaHOBOK YibTpadioseToBOro ONPOMIHEHHS Ta iH(pauepBOHOTO
o0irpiBy BMCOTa MiJBICY BUIIPOMIHIOBAUIB 3aJI€KUTh BiJ] BUIy Ta BIKYy TBapHH 1 NTHIII, @ TAKOX
TEeMIIepaTypu NOBITps B npuMimieHHi. Hanpuknan, npu obirpisi nopocsat ycranoBkamu UKY®-1
1 UKY®-1M B npuMmilieHHsAX 3a HaASBHOCTI CUCTEMH 3arajibHOro O0IrpiBy OJHMH ONpPOMIHIOBAY,
SK MPaBUJIO, PO3MIIIYIOTh HAJ JBOMA CYMDKHHUMH CTaHKaMH, a 32 BIICYTHOCTI CHCTEMH - TIO
OJTHOMY ONIPOMIHIOBaYy Ha KOKEH CTaHOK. Bucorta minBicy ompoMiHIOBaYiB HaJa MiAJIOTOIO MPH
o0irpiBi mopocsrt y Birti 1-20 1116 i Temneparypi nositpsi B npuminieHHi 12-14°C cranosurs 0,5-
0,6 m, ipu 16- 18°C - 0,6-0,7 m, a mpu 20°C - 0,7-0,8 m; y Birti 20-25 n1i6 1 TemnepaTypi moBiTps
B npuminieHHi 8-10°C - 0, 7 m, 12-14° C - 0,8 m; 16-18°C - 0,9 m,20°C - 1,0 m. IIpu upomy
pexxuM iH(]pauepBOHOTO OOIrpiBy PEKOMEHIYEThCS HACTYNHHMA: y mepmi 3 aHi iHppadepBOHi
JIaMTIU BKITFOUYEHI MOCTiiHO; 3 3-T0 10 10-ro mHs - 45 xB. 00irpiBy i 15 xB. may3u; 3 10-ro g0 45-
ro jiHA - o 30 XB. 00IrpiBy 1 may3u.

[Ipu po3MilieHH1 TeIAT B KIITKaX OJAUH BUIPOMIHIOBAY YCTAHOBKU BUKOPUCTOBYIOTH IS
00IrpiBy JIBOX CYMDKHHUX KIIITOK, a MpU TPYHOBOMY YTPUMaHHI OOJIaJHYIOTH OOIrpiBaJbHUM
MaiJaHYMKOM 3 PO3PaxXyHKy OJMH ONpOMiHIOBaY Ha 4 M2 momi. PekoMeHIOBaHHI peXnuM
oOIrpiBy TENAT - MEepepUBUCTHM 3 BUMHUKAaHHSIM Ha 30 XxB. micias KoxHHX 1-1,5 rox. poGoTw.
JlomyckaeTbest TakoK Oe3nepepBHUN OOIrpiB TENSIT 3 TPUTOJAMHHUMHU TepepBaMu MiJ 4ac
roJlyBaHHS - BpaHIli, BIEHb 1 BBEUEPI.

Bucora minBicy omnpomiHioBa4iB Haj MiIOror0 mpu o6irpii Tenat y Bimi 1-45 mib 1
TemmepaTypi moBiTps B npumimenHi 5-6°C cranosuts 1,2 m, 7- 8°C - 1, 3 M, 9-10°C - 1,4 ™,
11...13°C - 1,5 m, a y Bimi 45-120 71i6 i Temneparypi noirpst B npumitierHi 5-6°C - 1,4 m, 7-8°C
- 1,5 M, 9-10°C - 1,6 M, 11-13°C - 1,7 m. Y nepmri aBa-Tpu JHI KUATTSA, KOJIHM TeliATa OUTbIIe
JIeXaTh, BUCOTA MIIBICY BUMIPOMIHIOBaYiB MoBHHHA OyTH 3MeHmieHa Ha 0,4-0,5 m.

VY komapax TPUMIIMICHHS IS MPOBEIACHHS SATHIHHA OOJIATHYIOTH ONPOMIHIOBAYaMHU 3
po3paxyHKy 25 BT BCTaHOBJIEHOT MOTYKHOCT1 Ha OJIHY MaTKy 3 MPUIUIOAOM, a IPHU LITy4YHOMY
BHUPOIIYBaHHI SATHAT - 3 po3paxyHKy 250Bt Ha 10 srusar. Arasr o6irpiBarots 10 15-20 - nenHoro
BiKy, a mpu TemrepaTypi B komapi Hux4e + 10°C - mo 45-60 - mennoro Biky. Ilepmri Tpu-
YOTHPU JIHI STHAT OOIrpiBalOTh B pekumi 3 roja. o6irpiB, 45 xB. may3a. I[lay3u momninpHO
MOEAHYBAaTH 3 YacoM roiyBaHHs. Y HacTymHi faHi - 1 rox. obirpiBy 1 30 xB. may3a. Bucora
MiBICY OMPOMIHIOBAYIB HaJ IMIJUIOTOI0 MpU OOIrpiBi sArHAT y Bimi 1-20 mi6 1 Temmeparypi
noBiTps B npumitieHHi - 5°C cranosuts 0,8 M, 0°C - 0,9 M, 5°C - 1, 0 m, 10°C - 1,1 m, a y Binti
21-60 mi6 1 remneparypi mositps B npuminieHHi -5°C - 1,1 m, 0°C - 1,2 m, 5°C - 1,3 m. Ilpu
BUKOpHUCTaHHI ycTtaHOBKHM IKY®-1 BucoTa miaBICY ONPOMIHIOBAYiB MOXKE 3aIHIIATHCS
HE3MIHHOIO, a 31 30UTBIICHHSIM BIKY SITHAT iH(pauyepBOHI JIaMIIM BUMHKAuaMU OMpPOMIHIOBAYiB
NEPEMUKAIOTHCS 3 MApaIeJIbHOTO 3'€IHAHHS HA MOCIIIOBHE.

I[Ipu  o6irpiBi  MoOJOAHSKA  NOTULI  HAWUOUIBII  JOUUIBHO  BHUKOPUCTOBYBATH
HU3BKOTEMIIEpATypHI KepamiuHi IUIOCKi iH(padepBOHI OMPOMiHIOBaYl 3 MapabooinHUM
BimouBaueM FEIC-0,25-11 «Ipuc», a mpu ix BimcyrHocti, Tutbku namnu IK3C 1 IK3K.
IndpauepBonuit 06irpiB MojoaHAKY nTHLi Yy Bili1-30 ai6 3acTOCOBYIOTH pU yTpUMAaHHI NTHUII
Ha MiJI031, B OJHOSPYCHHUX KIITUHHHUX OaTapesx 1 B 0araTosipyCHUX 31 «CTapTOBUMY» SIPYCOM.
OnHuM xepenoM iHppauepBOHOTO BUNIPOMIHIOBaHHS MOTYXHICTIO 250 BT MmoxkHao06irpitu 100-
120 xypuart, 60-80 iHanMYaT, ryceHsT a0 KayeHAT Mepuoro Biky. PexxuM o0irpiBy, sk mpaBuiio,
6e3nepepBHuil, xoua a0 20-30 - 1E€HHOrO BIKY AOLUIBHO BIAIITOBYBAaTH |5-XBUWJIMHHI Nay3u
nicns 45-105 xB. cmocrepiratu 3a MOBEAIHKOIO 1 (izionoriyHuM ctaHoMm nrtuui. Ilpu mossi
CHUMIITOMIB II€PETPIBY CIiJ OIPOMIHIOBAY1 MITHATH BUIIlE a00 3MEHIIUTH HAIPYTYy.
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[Tpu excrmyatamii ycraHoBKH «Jlyu» KyT Haxwily iH(ppadepBOHHUX JIaMIIi BHCOTA MiBICY
OTIPOMIHIOBAUiB 3aJIMIIAE€THCS HE3MIHHUMHM. 3aJISKHO BiJl TEMIEPATypH MOBITPS B MPUMILICHHI,
BIKy Ta BUAY TBapuH Ta NTHI 3MIHIOIOTh MOTYXHICTh iH(pauyepBOHUX JaMII 32 JOTIOMOTOIO
TUPUCTOPHOTO PEryasiTopa Hampyru. Y BUIPOMIHIOBAYiB JOIIBHO BCTAaHOBUTH KYTH HaXMILy
namn iHdpauepBoHOrOo 00irpiBy 45 © abo 68 °, Tak SK B LBbOMY BHUIAAKY PpO3IMOJLI
iH(ppauepBOHOTO OMPOMIHEHHS 1O MOBEPXHI 00IrpiBaHHs OUIBII PIBHOMIPHHUMA, HDK MPU HAXMII
i KyroM 90°, 301bIIyeThCS 30Ha KOPHUCHOT A1l onpominioBaya i 3poctae KKJI ycraHOBKH.

TpuBamicTs ynpTpadioneToBOro ONpoMiHEHHS MOJOJHSIKA TBAPUH 1 NTHUIl MPOTATOM
n00M 3aJIeKHUTh BiJl BUCOTH MiBicy ompomiHioBadiB ycTaHOBOK IKY®-1, IKY®-1M i «Jlya» i
BU3HAYAETHCS PO3PAXYHKOM 3a GOPMYIaMu:

ne Hs — pexomennmoBana no06oBa BiTalbHa EKCIIO3MIS OMPOMIHEHHS, MBiT-ToxM?Z; Ecp —
cepeJTHs BiTa ONPOMIHEHICTh 00’ €KTY, MBIiT-M™2.
= s
EﬁKﬂ'
ne Ka = 12...1,4 — xoedinienr, sKkuii BpaxoBye BIUIMB apMaTypH Ha epepo3Inoril
IIPOMEHEBOT0 TIOTOKY B HEOOX1THOMY HaIpsiMi.

[Ipn Bukopucranui samn JIEO1S5 3HaueHHs MakcMMaibHOi BITAlIbHOI ONPOMIHEHOCT1
ctig 3MeHmuTH B 3 pasu. s mopocsT-cocyHiB 10OOBHIA TPUBATICTh ONMPOMIHEHHS TIPH BHCOTI
miaBicy onpomintoBauiB 0,6 M ckiamae 80 xB., 0,7 m - 100 xB., 0,8 m - 120 xB., A1 MOPOCHT,
BianmosinHo, 120, 150 i1 180 xB. [Ipu ynapTpacdioneToBoMy OMpOMIHEHHI TEJAT 1 BHCOTI IMIABICY
onpoMiHtoBadiB ycTaHOBOK IKY®-1, UKY®-1M 1 «Jlya» 1,2 M Ham mimiororw TPUBATICTh
ONPOMIHEHHS CTaHOBUTH 2 rox., 1,2 m - 4 ron., 1,4 m - 5 rox. 1 1,5 M - 6 roa. va noOy. ITpu
namrax JIEO1S Bkazany n000By TpUBaTICTh yabTpadioseTOBOTO OMPOMIHEHHS HEOOXiTHO
30UTBIIUTH B 3 pa3u.

Cnig mam'statv, IO TBApUH Ta NTHUIIO 0 YIbTPadioeTOBOTO ONpOMiIHEHHS Tpeda
MpUBYATH TOCTYyNoBO. Hampukinan, npu onmpomineHHi nmopocsart jgamnu JIE1S B mepmmit neHn
BKIOYaroTh Ha 20 xB., B apyruii - Ha 40 xB., B TpeTiit - Ha 60 xB., a 3 3-Tr0 10 45-Tr0 AHA -
MOCTYIOBO JOBOJATH 0 HOpMHU (3 pasu 1o 40 XB. MO/HS y ACHHUIN Yac).

IuTaHHA 1)1 CAMOKOHTPOJII0

1. TexHiYH1 XapaKTEePUCTUKU YCTaHOBOK [Y- 1 YD- onpoMiHeHHS.
2. OnpomintoBanbHi ycraHOBKH [KY®-1 1 [IKYD-1M.
3. KoHcTpykKIlist onpoMiHIOBaua YCTAaHOBKH «JIyd».

3aBaaHHSA Ha CAMOCTiliHe ONPALIOBAHHS Ta MiATOTOBKY

1. CamocTiiiHO BIZIHOBUTM MaTepiaJl 3 ONKHCY aBTOMAaTH30BAHUX YCTaHOBOK
iH(ppauepBOHOT0 00IrpiBY 1 yIbTPadioIeTOBOr0 ONMPOMIHEHHS MOJIOIHSIKA TBAPHH 1 MTHULIL.

2. CamocTiiHO ompaloBaTH JIOJAaTKOBMH MaTepiall Ha TeMy: BukopucraHHs
iHQpauepBOHOTO BUIIPOMIHIOBAHHS B TEXHOJOTIYHUX MpOIEcax CUILCHKOTOCIOAaPCHKOTO
BUPOOHMIITBA.
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TEMA Nel4. YIIPABJIHHS OCBITJIEHHAM CLIbChKOT'OCIIOJAPCHKHUI
IHPUMIIIEHDb

Mera: o3HaiiomMuTH 3100yBa’iB BHINOI OCBITM METOJAMHM Ta 3aXOJaMH YHPaBIiHHSA
OCBITJICHHSIM.

AHoTauis

B Temi po3rnmsgaroThbCs METOAM YIPABIIHHS OCBITJICHHSM, NPUHIMIN TOOYAOBU
MICIIEBHX 1 IICHTPATI30BaHUX CHCTEM, Kiacuikailis aBTomatnyHux cucteM kepyBanHus (CAY), a
TaKO» OCHOBHI1 KOMYTAIIli{H1 Ta 3aXMCHI anapaTH, sIK1 3aCTOCOBYIOThCS JJIsl peastizallii KepyBaHHs
B OCBITJIIOBJIbHUX Mepexax. OcoOnuBy yBary MNpUAUIEHO aBTOMaTU30BaHUM CHCTEMaM
YIOpaBJiHHS, 10 BPaXxOBYIOTb HPHUPOJHY OCBITIEHICTb, Yac JOOM Ta MPHUCYTHICTH JIIOJEH Yy
npumilieHH1. BuBueHHd Temu crnpuse GopMyBaHHIO y 3700yBauiB NPAaKTUYHUX 3HAHb I10J10
BHOOPY, MOHT@XY Ta €KCIUTyaTallli CUCTeM OCBITJIEHHS 3 BHCOKOI €HEproe(eKTHBHICTIO Ta
HAJIMHICTIO.

Keywords: lighting control, agricultural premises, automation systems, lighting
installations, energy efficiency.

II1an aexmii
1. Metoau yripaBiiHHS OCBITIICHHSIM;
2. OcHOBHI 3acO0U YIIpaBIIIHHS OCBITJICHHSM;
3. MicueBe ynpaBiiHHS OCBITJICHHSIM;
4. CucreMH yrpaBIIiHHS OCBITJICHHSM;
5. Kiacudixkaris cucrem aBromatuaHoro ynpaiaiHHA(CAY) OCBITICHHSIM.

Xix nmpoBeeHHs JEKIiIHHOT0 3aHATTS
I. Opranizaris rpynu;
II. MoTtuBalis HaBYaJIbHOI AIbHOCTI. OroJIoIeHHs TEMU i METH;
I1I. BuknaaeHHs Ta 0OroBOpEHHS HOBOTO MaTepiaiy.
IV. OronomieHHs 3aBIaHHS Ha CaMOCTITHE OMpaIfOBaHHS Ta MiAT OTOBKY.

14.1. Meroau ynpaBJliHHSI OCBITJIEHHSIM

[IpaBunbHO BuOpaHa 1 3[iHCHEHA cHCTEMa YIPaBIIHHS OCBITJIIOBAIBHUMH MEPEXKaMHU
MPU3BOAUTH A0 OUIbIIE OPraHi30BAaHOIO BUKOPHCTAHHS OCBITIIOBaNbHOI ycTaHoBkH (OVY), 1m0
MOKPAIIYe YMOBH OCBITJICHHS 1 THM CAMUM TPU3BOAUTH J0 MIIBUIIECHHS POJIYKTUBHOCTI Ipaiii,
3HIDKEHHS Opaky BUPOOIIIOBAHOT MPOAYKIIT 1 3MEHIIIEHHS! BUPOOHHUYOTO TPAaBMATU3MY.

YrpaBiiHHS OCBITIIOBAILHUMH MEpPEXaMH — CKIIQJHEe TeXHIYHE 3aBJaHH, BiJl PIICHHS
SKOTO Oarato B YoMy 3aliexkaTh YMOBH ekcrutyaTatlii OV, 31ilicHeHHsI KepyBaHHS OCBITIEHHSM, a
TaKO CTBOPEHHS IIePEIyMOB ISl pAIliOHaIbHOTO BUTPAYaHHS €JIEKTPOSHEPTii.

PanionajibHa cucreMa ynpaBJiiHHSI OCBITJICHHSM JI03BOJISIE ICTOTHO MOHU3UTH BUTPAT
€JIEKTPOCHEPril Ha OCBITJICHHS 1 3/IMCHIOE BKIIIOYEHHS a00 BIJKIIOYEHHSI OCBITIIOBABHUX
MpUJIAJIB 32 HACTYITHUX YMOB:
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— 3alIe)KHO B PIBHA TPUPOIHOI OCBITICHOCTI MPUMINICHD (HAMPHUKIAA, 10 CHUTHANIAX
doTopene);

— 110 IOCSITHEHHIO MEBHOTO Yacy A00M (HampuKiIaj, 10 CUTHajIax TaiiMepiB);

— INpPH HATUCHEHHI JIOAMHOIO KHOMOK YIpPaBNiHHS (HANPHUKIAJ, BXOAAYH B Mix 131,
JIO/IMHA HATUCKAE KHOIIKY, SKa J1a€ CUTHAJ Ha BKIIFOYEHHS OCBITJICHHS;

— BIIKITIOYEHHS OCBITJICHHS 31HCHIOETHCS aBTOMAaTHYHO Yepe3 3aJaHuil IHTepBal yacy);

— TIPH TOSIBI CUTHAJIIB BiJl JATYHMKIB IPUCYTHOCTI.

VYrpaBiaiHHS OCBITJICHHSIM 3aJ€KHO BiJl MiCIsl pO3TallyBaHHS MyHKTIB YIPABIIHHSI MOXKE
Oyt MicieBUM 200 TUCTAHUIHHUM.

[Ipu micueBiit cucTemi ynpaBiiHHA BKJIIOYCHHS 1 BUKIIOYEHHS OCBITICHHS POOJIATHCS
KOMYTalIiHUMU anapaTaMy (BUMUKa4aMH, pyOMIIbHUKaMU ad0 aBTOMaTaMu), BCTAHOBJICHUMHU B
KOKHOMY 3 OCBITJIFOBAHMX MPHUMIIIEHbh a00 Ha KOXXHIM 3 OCBITJIIOBAHUX JUISHOK BIAKPHUTOT
TEPUTOPII.

[Ipu nenrtpanizoBaHiii JUCTAHLIMHIA CUCTEMI YNPABIIHHS yce YNPaBIIHHS OCBITIEHHSAM
30cepeKeHe B OJTHOMY a00 JEKUIbKOX MICHLSX, HANPUKIIA] Ha IEHTPAIbHOMY JAUCIIETYEPCHKOMY
nyHkTi (LIIT). HenTpanizoBane qucTaHiiiiHe KepyBaHHS JUIMTHCS HA JBI CUCTEMHU YIIPABIIIHHSL.
Skmo Ha ocBiToBaHOMY 00’€kTi yca OV JKUBHUTHCS Bl PO3MOAUILHOTO IIUTAa OKPEMHUMH
JIHISIMH, TO MOJIMBO LIEHTPaJI30BaHO YMpPaBisITH 3 MyHKTIB *kuBjaeHHs (I1I1) ycim ocBiTieHHAM
00’exTa Oe3mocepeHhO KOMYTAIIMHUMU arapaTamMu, 10 BCTAaHOBJIGHI Ha IUX JiHIAX. Taka
CXeMa JKWBIICHHS OCBITIIOBATBHUX MEPEXK 3yCTPIUAEThCs 3a3BUYAl TUTBKA Ha HEBEIHMKHX
MIPOMHUCTIOBUX O0’€KTax 1 B PI3HUX aAMIHICTPaTHUBHUX, Y4YOOBMX, JIKYBaJbHUX 1 I1HIIMX
aHanoriyHux OyxiBiasx. Ha Bemukux o06’ektax OV JKUBUTBCA OKPEMHUMH JIHIIMHA Bif
PO3MOAUTBHUX TPHUCTPOIB PI3HUX MiACTaHIi. B 11boMy BUNAAKY JUIsi MOXKJIMBOCTI 31IMCHEHHS
[EHTPATI30BAHOTO JUCTAHIIIMHOTO KEpyBaHHA Ha KOXHIA 3 OCBITIIOBAJIBHUX JIHIN
BCTAHOBJIIOIOTCA ~ OJOKM a00  SIIUKM  yINPaABIIHHSA, JTUCTAHIIHHE KEPYBaHHS SIKUMH
30CEepPEDKYETHCSA B OJTHOMY a00 JEKUIbKOX MyHKTax ynparmiaas (Hampukiazn, [IJIIT). Tak camo
SK 1 TIpA CHCTEMi MICIIEBOTO YIPABIIHHSA, KOMYTAIlliiHI amapaTd IEHTPaTi30BaHOTO
JUCTAHIIMHOTO KEpyBaHHSA MOJKYTh BKJIFOUATHCS 1 BIIKIIOYATHCS Bpy4yHY a0o0 3a JIOIOMOTOI0
aBTOMATIB.
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Puc. 1 — YnpaBninus MepexxamMu OCBITJIEHHS

Takum 4YWHOM, MOJKIJIMBE VIpaBIiHHA: MicleBe IHAUBIAyaJbHEe 1 TPYyNoBe,
HeHTpali3oBaHe IUCTaHIiliHe 3 po3noAUTLHOTO IUTa myHKTIB >kmuBieHHs (IIII) — 3a
JOTIOMOT'OF0 KOMYTAIlIHHUX arapaTiB, BCTAHOBJIEHUX Ha OCBITIIOBAILHUX JIIHISX, 110 BIAXOISTH,
1 LIEHTpaii30BaHe AUCTaHIIiHEe 3 MyHKTIB ympasiiHHA (IIY) — 3a momomoror NpoMbKHHUX
MPUCTPOIB yrpaBiiHHS (200 MPUCTPOIB, IO KEPYIOTh CTPYMOM IEBHOI HANIPyru KOHTAKTOPIB 2060
MarHiTHUX myckadiB). Ha pucyHky 1 cxemMaTHYHO HaBEIEHO MOXKJIMBI BapiaHTH YIPABIIHHS
MepeKkaMU OCBITJICHHSI.

[Ipp MicrieBOMy TpPYHOBOMY  YIPABIIHHI  KOXHHUM  KOMYTAI[iiHUM  armapaTtom
YIPABISAETHCA HE OAWH, a Ipyla CBITHIHHUKIB a00 MPOXKEKTOPiB. TakKKMM YUHOM, 3aJICKHO BiJl
crocoOy yIpaBJIiHHS 3a JIOMOMOTO0 MICIIEBUX KOMYTAIIMHUX arapaTiB yIpaBJiHHI MOXe OyTh
pPY4YHuM a00 aBTOMAaTUYHUM. [Ipy pydHOMY yIpaBiiHHI BKIIOYCHHS 1 BUKIIOUYCHHS OCBITIICHHS
pOOIIATHCS, KOJIU 1€ He0OX1HO, Oe3mocepeIHbO 00CIYTOBYHOUNM ITEPCOHATIOM.

14.2. OcHoBHi 32c00M ynpaBJIiHHSI OCBIiTJICHHAM

BrxuroueHHs1 1 BUKJIIOUEHHSI OKPEMHX CBITHJIBHHMKIB a00 T'PYN CBITHJIBHUKIB POONSTHCS
BUMHUKa4aMHu, aBToMaTamMu abo pyOuiabHHKamu. [Ipu JuCTaHIIHHOMY KepyBaHHI OCBITJIICHHSIM
3aCTOCOBYIOTHCS JIOJJATKOBO MAarHiTHI Imyckadi a0 KOHTaKTOpH, aBTOMATH 1 pelie, pI3HOMaHITH1
Omoku ympaBiiHHS. J[IS KOHTPONIO 3a BUKOHAaHHSM KOMaHj 3 TMYHKTIB YIIPaBIiHHS
BCTaHOBJIIOIOTHCS CUTHANIBHI JIaMITH. Mepexi yrnpaBiliHHS BUKOHYIOTbCS KaOelIsIMU 1 JPOTaMH.

Bumukaui i nepemukaui. 3anexHo BiI POy 3aXHCTy BiA i JAOBKULIS BUMHKai i
NepeMUKadl BUTOTOBISAIOTHCS Yy BIAKPUTOMY, 3aXHUIIEHOMY 1 TepMETUYHOMY (mwuIe-
BOJIOTO3aXMIIIEHOMY) BHKOHAaHHSAX. BuMukKadi 1 mepeMukadi y BIIKPUTOMY BHMKOHAHHI
3aCTOCOBYIOTHCSI TPU YCTaHOBII HA MaHENSAX LIUTIB, B 3aKPUTUX PO3MOAUIBHUX MPUCTPOSIX
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(madax, muTKax, SNOMKaxX); y 3aXWIEHOMY BUKOHAHHI — Ha CTiHAX, KOJOHAX 1 IHIIHX
OymiBeTbHUX KOHCTPYKIISX MPHUMINICHb 3 HOPMAJbHHUMHU YMOBaMH CEpEIOBHINA; Y
repMETUYHOMY BHKOHAHHI — B MPHUMIMICHHSAX CHUPHX, 3alOPOMICHUX 1 3 XIMIYHO aKTHBHHM
cepenopuiieM. KOHCTPYKTHBHO BOHHU PpO3PI3HSIOTHCS 32 CIIOCOOOM MOHTaXy (3amHe abo
NepeHe TPUENHAHHS BIINOBIIHUX JPOTIB), BEIMYMHOIO JOIYCTHUMHUX CTPYMIB 1 Hampyrw,
YHUCIIOM IIOJIFOCIB, CXeMOK0 KomyTamii i T. n. JlIst ympaBiiHHS OCBITICHHSM BHITYCKAIOThCS
HAMPI3HOMAHITHINII TUITM BUMHUKAYIB 1 MepeMUKadiB. Y rpymoBHX Mepexkax i ctpymax 1o 6 A i
Hanpysi 10 250 B 3acTOCOBYIOTBCS BUMHKAY1 1 MEPEMUKaYi — KHOTIKOBI, 3 TOBOPOTHOIO PYYKOIO
a00 3 MePEeKUIHUM PYKiB’sIM.

PyouabHuku i mepeMuKadi BEpPTHKAIBHO BCTAHOBIIOIOTHCS HA MAHENSAX DPI3HHUX
PO3MOAUTFHUX MPUCTPOIB 1 CITYKATh JJIS1 HEABTOMATUYHHUX BKJIFOUEHB 1 BUKIIIOUEHD €IIEKTPUIHUX
JIAHIIOTIB. AHAJOTIYHO BHMHUKAayaM BOHM PO3PI3HAIOTHCS 3a CIIOCOOOM MOHTaXy (3 MepenHIM
abo 3aJHIM NIAKIIOYEHHSM JpoTiB abo KabeniB), 3a BEJIWYMHOIO JIOMYCTUMOIO CTPyMy 1
HaIpyry, YUCjIoM MOJIIOCiB (0JHO-, 1BO- i TpUMoJtocH1). KOHCTpYKTMBHO BOHM BUIYCKalOThCA 3
LIEHTPpaJbHUM a00 OIYHUM pyKIB’SIM, LEHTPAIbHUM a00 OIYHUM BaXUIbHUM IPHUBOJIOM.
PyOunpHuKM 1 mepeMuKaul 3 IEHTPAIbHUM pPYKIB’SIM MOXYTb CIY)KUTH TUIBKM B SIKOCTI
po3’enHyBavya, TOOTO BIAKIIOUATH 3a37aJI€Tih 3HECTPYMIICH] €NIEKTPUYHI JIAHITIOTH, a 3 O1YHUM
PYKIB’SIM 1 BaKUIbHUMH IPUBOJAMH — KOMYTYBATH €JIEKTPHYHI JAHIIOTH IiJ] HaBaHTaXEHHSIM,
10 BUMAraeTbCsl B OCBITIIFOBATIHHUX MEPEKax.

KonTakTropu i marnitHi myckaui. KoHTakTopyu BHUIOTOBISIIOTBCS Y BIIKPUTOMY
BUKOHaHHI. MarHiTHi myckaui BUITYCKalOThCS y BIAKpUTOMY (0€3 KOKyXa), 3aXUIIEHOMY, MuJIe-
BOJIOTO3aXHUIIIEHOMY 1 BHOYXO03axHWIIEHOMY BUKOHaHHSX. HalOuiblme 3acTOCYyBaHHS MaroTh
MycKaui B 3axUIICHOMY BHUKOHaHHI (y KOXKYCi), IO BCTAHOBJEHI B TPUMIIICHHIX 3
HOPMAQJILHUMHM yMOBaMH cepefoBuiia. Ilue-Bosoro3axuiieHi Iyckaul BHITYCKalOTbCS 3
pEeTeNbHO YIIUTFHEHUM 3YJICHYBAHHSIM KOPITYCY 1 KPHIIKH 1 MAarOTh MATPYOKW IJisi BBEICHHS
npoTiB. Taki myckadi BCTAHOBJIIOIOTHCS B MPUMIIIEHHSX 3 I ABUIIICHOIO BOJIOTICTIO 1 3aMMJICHOIO
1 Ha BIIKpUTUX AUISHKax Teputopii. Tpebda 3ayBakuTH, IO KOHTAKTOPH Ta MArHiTHI ITycKadi B
OKPEMOMY BUKOHAHHI BHKOPHCTOBYIOTHCS CHOTOAHI 31€0UIBIIOTO B ICHYIOUHMX CHCTEMax
KEpYBaHHs, L0 HE MPOHILIM PEKOHCTPYKLi0. B cydacHHX cuCTeMax OCBITJIIEHHS BIAJAlOTh
nepeBary OJI0KaM yIpaBJliHHS, B CKJIaJl IKUX BXOJSATh JJaHl arapary.

ABTOMATHYHi BHMHMKa4i 3a0e3leuyloTh 3aXHCT OCBITIIIOBAIBHUX MEpPeX BiX
[IEPEBAaHTAKEHHS 1 CTPYMIB KOPOTKMX 3aMMKaHb, a TaKOX CIyXaTb JUIsl YIpPaBJiHHS
OCBITJICHHSIM, T. €. IOEAHYIOTh B 001 OJTHOYAcCHO (YHKIIII, SIK amapaTiB 3aXUCTy, TakK 1 amapartiB
yIpaBIiHHS.

IIpu ycraHoBUi aBTOMATiB B INMTKAaX BEJIMYMHA CTPYMY CIPAlbOBYBAaHHS TEIJIOBHX
po3uimoBayiB 3MeHIIyeTbes Ha 10 %. Tomy npu HeoOXiqHOCTI 3a0€3MEeUUTH 3aXUCT MEPEKi,
HampuKiIaj, Ha cTpyM 20 A ciiff 3aCTOCOBYBAaTH aBTOMATH 3 po3yiluitoBayamu 25 A.

PeJie 3aCTOCOBYIOTBCS B JIAHIIOraX AUCTAHIIHHOTO KEPYBaHHS OCBITJIIEHHSM.

Baoku ynpapiaiHHs. B 11X NOJErmeHHs 1 NPUCKOPEHHS MOHTaXy YCTaHOBOK
JMCTAHIIMHOTO KepyBaHHSA, 3aMICThb OKpEeMHUX amnapaTiB (MarHiTHUX IycKayiB, NepeMHKauyiB,
3aMoODKHUKIB 1 pelie) PeKOMEHAY€EThCsl 3aCTOCYBaHHS CHELiaIbHUX OJOKIB 1 mad ympaBiiHHS
3aBOJICBKOTO BUTOTOBJICHHS.

OcCBIiT/II0BAJIbHI  IIMTKM  BUIYCKAlOThCSI KOHCTPYKTHBHO [Jy)Xe OaraTbOX THIIIB.
BigMiHHICTE iX BU3HAYAECTHCS:

—pOJIOM 3aXHCTY BiJl 30BHILIHBOTO CEPEIOBHIIIA;
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—CHCTEMOIO OCBITIIIOBAJILHOT MEPEXKi, VI K0T BOHU MPU3HAYAIOTHCS;

—THIIaMU BCTAHOBJICHOT HA HUX 3aXMCHOT 1 KOMYTAI[IfHOT anapaTypH;

—KUITBKICTIO TPYII, IO BIIXOISTb.

ITo 3axmcTy Binm il 30BHIIIHBOTO CEPEJOBHUINA IIMTKH IMIAPO3AUISIOTHCS HA BIIKPUTI,
3aXUINCHI, 3aXUIICHI 3 VIIUIbHCHHSM, IHJICe-BOJIOTO3axuIeHl 1 BuOyxo3zaxumieHi [{utku
BHITYCKAIOThCS 200 TUIBKM 3 amapaTamy 3aXUCTy, a00 3 amapaTam¥l YIpPaBIiHHS 1 amaparaMu
3aXUCTY Pa30M.

OcBITHIOBaNbHI IIUTKK TUIBKA 3 amapaTaMHd YIPAaBIIHHA TPOMHCIOBICTIO HE
BUITYCKAIOThCS, 1 HEOOXIMHOCTI B TaKMX MIMTKaX, SK TMpaBWiIo, Hemae. B sKocTi amapariB
VIPaBIIiHHS B OCBITIIOBAILHUX IIMTKAX 3aCTOCOBYIOTBCS IMITYJIBCHI perie, pese Jacy Ta iHmi. Sk
3axXMCHI anapaTi BUKOPUCTOBYIOTHCS aBTOMATH, 1110 BUKOHYIOTh OJIHOYACHO 1 (YHKIII araparis
ynpasiiHHA. OKpiM BKa3aHOi amapaTypd, IIUTKA MOXYThb MaTH II€ [0JAaTKOBO BBIIHI
pyOUIBHUKHM, BUMHKaui abo aBToMartu. lle 103BOJIsIE BUMKHYTH IIMTOK BiJ MariCTpajibHOI
KUBJISTUOT MEPEXK1 Ui MPOBEACHHS NMPOQPLUIAKTUYHOIO 1 IOTOYHOTO PEMOHTY a00 OJHOYACHOTO
BUMKHEHHS 200 BMHKaHHS YCIX CBITWJIBHHUKIB, MIAKIIOYEHUX JI0 YCIX TPy LBOTO IIHUTKA. 3a
crocoOOM YCTaHOBKU PO3PI3HSIOTHCSA IIUTKHA HABICHOTO a00 BTOIUIEHOTO BHKOHAHHA. € TaKOX
LIUTKY Y BUTJIA m1ad), 10 BUIBHO CTOSITb.

CurnanabHi jgamnu. CurHamizamisi CTaHy OCBITJICHHS MOJKE 3/IHCHIOBATHUCS PIZHOIO
CUTHAJIBHOIO amaparyporo. € m’aTh BapiaHTIB BUKOHAHHS JIaMII, IO BIAPI3HSIOTHCA OJMH BiJ
OJIHOTO TUIBKM KOJBOPOM CBITIIOQUIBTPY (CKISHOTO KOBMAyKa): OIMAaJOBOr0, 3€JEeHOTO,
YEepBOHOT0, )KOBTOTO 1 CHHBOTO.

14.3. MicueBe ynpaBJiiHHS OCBIiTJIEHHAM

PoOuThcs BUMHMKayaMH, pO3TalIOBAaHUMH O€3MOCEPENHbO B IHMX MPHUMIMICHHSIX a00 y
BXOJIB B HUX. BUMHKa4l BCTAHOBIIIOIOTHCS Ha (pa3HUX IPOTaX.

VY Mepexax OCBITIICHHS BHOyXOHEOE3NeuHUX MpuMileHb kinacy B-I 3acTtocoByroThes
JIBOIIOJTIFOCHI BHMMHMKaYi, IO BOJHOYAC BUMHUKAIOTH (ha3HI Ta HYJbOBI JIpoTH. J[BOMOJIOCHI
BUMHUKa4i BUKOPUCTOBYIOTBCS TAKOK B MEPEkKax 3 i30JbOBAHOI0 HEHUTPAILTIO, B IPUMIIICHHSX 3
MIIBUIIEHOI0 HEOE3MEeKOI 1 0COOIMBO HEOE3MEUHNX BIZHOCHO MOPAa3Ku CTpyMOM. BMukaHHs Ta
BUMKHCHHS HEBEJIMKOTO 4YKCJIa CBITWJIBHUKIB POOJATH OJHMM BHUMHKaueM (puc. 2), ane 3
MIpKYBaHb €KOHOMIi eJeKkTpoeHeprii. PaimioHasbHO 3a HAsSBHOCTI B MPHUMIIMICHHI JEKUIBKOX
CBITWJILHUKIB (2 1HOJI 1 OJJTHOTO 0araTtojiaMIIOBOTO CBITMJILHMKA) BCTAHOBIIIOBATH JBa 1 OLIbIIE
BuMukadiB (puc. 3). Taka cxema ympaBIiHHS BHKOPHCTOBYETHCS, HANpPUKIAM, VIS
0araToNaMIMoBUX JIIOCTP, JI€¢ MOTPIOHO 3a0e3MEYUTH MOMIIMBICTh BKIIIOUEHHS YCIX JamIl
MTOBHICTIO 200 IO YaCcTHHAX.

Ha mpakTtuii mnpu OCBITIEHHI HEBEJNMKHX MPHUMIIIEHb YacTO HEOOXiTHO YIpPAaBIATH
psAgaMH CBITUIBHUKIB, pPO3TAlIOBAHMMHU MapajelbHO BikHaM. B 1boMy BHMaaKy HOTPIOHO
OKpEeMO YIPaBJIATH CBITHJIBHUKAMH, 110 3HAXOJSATHCA Y BIKOH, 1 CBITMJIBHUKAMHU, BiIJalIeHUMU
BIJI HUX.
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Puc. 2 — Cxema BKIIIOUEHHS JIAMITI OJHUM BUMUKAUYEM

Puc. 3 — Cxema BKITFOUEHHS JIaMI JIBOMa BUMHUKAYaMU

Moxe OyTH Takuii BHMAJOK, KOJU >KHBJICHHS MEpPEXKi OCBITICHHS POOUThCA 3 OOKY,
MPOTHJICKHOTO 10 BUMHKAYiB. TOJl TOBOJUTHCS 3aCTOCOBYBATH YOTHPHUIIPOBIAHY JIiHIIO (pHC.
4). Tlpu HEOOXIAHOCTI MIAKIIOYEHHS J0 MEPEkKi OKpIM JIaMI IIe MITENCEIbHUX PO3ETOK abo

HIINX eNeKTPONpuiiMayiB, HE3aJIeKHUX 10 YIPaBIIHHIO, 3ACTOCOBYETHCS CX€Ma, MpeCTaBlIeHa
Ha PUCYHKY 5.
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Puc. 4 — Cxema BKIIIOUEHHS JIaMII 3 60Ky, MMPOTUIICIKHOT'O NO ITYHKTY KUBJICHHS
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Puc. 5 — Cxema BKIIIOUCHHS JIaMIl, HiI[KJHO‘-IeHI/IX A0 I'pymu, o IMpoxXoaAuTb
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VYhpaBiiHHA ~ OCBITJICHHSM TyHEINIB, PpI3HUX Tajeped 1 KOPUAOPIB MOBUHHO
3MiMICHIOBATUCS 3 Pi3HUX iX KiHIIB. Lle n03Bojsie mpu BXOAI, HANPHUKIAJ, B TYHEIb 3 OJHOTO
KIHIM BKJIFOYATH OCBITJICHHS, @ MPU BUXOJMI 3 IHIIOTO KIiHLS BIiAKIIOYaTH. Y NPHUMINICHHAX 3
JIBOMa BHUXOJAaMHU 3aCTOCOBYIOTh TaK 3BaHy KOPHAOPHY €XeMY YIpPaBIiHHS 3 JBOX MiCLb 3a
JOMIOMOT 010 nepeMukadiB (puc. 6). Ll cucrema 3abe3neuye ynpaBiaiHHS OCBITICHHS 3 KOXHOTO
BXO/JIy HE3JIS)KHO BiJl TIOJIOKEHHS IEpeMHUKayda B IHIIOMY KiHIlI KOPUIOPY.

jgais
g -

Puc. 6 — KopunopHa cxema ynpaBiiiHHS OCBITJIEHHSAM

VY Benmukux 1mexax i B MPUMIIICHHSX, 1€ BCTAHOBJIIOETHCS BEITMKA KUTHKICTh CBITHJIBHUKIB,
3aMICTh OKPEMHUX BUMHUKAYIB 3aCTOCOBYIOTHCS TPYNOBI LIUTKH, YKOMIUIEKTOBaHI amapaTtaMu
3aXHUCTY 1 yIpaBIIIHHA.

Jlnst 3a0e3nedeHHsT Kpalux yMOB €KCIUTyaTarii 1 SKHAWIIBUIIIIOTO BU3HAYCHHS MICIb
VIIKODKCHHS TIPH aBapisiX B JIBO- 1 TpH(a3HUX Mepexkax peKOMEHIYEThCS nepeadadaTu modasHe
BIIKJIFOYCHHS CBITHJIBHHKIB. TOMY 9acTO IpH 3acTOCyBaHHI JIBO- 1 TpHU(a3HOT CHCTEM >KUBJICHHS
CBITUJILHUKIB BCTAHOBIIOIOTHCS IIUTKU HE 3 JBO- 1 Tpu(azHUMH amapataMu, a 3 0JHO(pa3HIUMH.
Ile mae MOX¥JMBICTH B TEBHI Tepioad A00M BUMKHYTH YAaCTHHY CBITHJIBHUKIB 1 TIEPEUTH Ha
«4eproBe» OCBITICHHS.

Jly’ke BaXXJITMBUM TMHUTAHHSAM € BUOIp MICI YCTAHOBKM BUMHKA4iB a00 IpyMOBHX IIUTKIB.
Micus iX yCTaHOBKHA MarOTh OYTH JIETKO JTOCTYITHI JUIsl 0OCTyrOBYBaHHS.

YcraHoBKa IMUMTKA B MPHUMIMICHHSX, SIKI MOXKYTh OYTH 3aKpUTUMH (KOMODH 1 T. 1.), HE
JOTYyCKAa€eThCsl. baskaHo NIl YCTAaHOBKM IIMTKA BUOpATH Taki MicCIis, MO0 oco0a, sKa 3IIHCHIOE
BIIKJIFOYCHHS a00 BKJIIOYCHHS OCBITJICHHS 1 3HAXOJIUTHCS Yy IIUTKA, Oauuiia MIKIIOYEHI 10
LOTO IIWTKA CBITUIBHUKU. PekoMeHayeTbcs, 0coOIMBO y OyAiBiIsIX, e poOOTa BeAETbCA HE
1U101000BO, HMIMTKM a00 BHMHKaui PO3TAlIOBYBAaTH MOOJIM3Y OCHOBHUX BXoAiB. Lllutku Ge3
BUMMKA4iB BCTAHOBIIOIOTHCA Ha CX0JaXx 1 B KOpuaopax. Po3MillleHHS MNIMTKIB TMOBHHHE
3a0e3neyyBaTy 3py4yHy 1 KOPOTKY TPacy >KUBISYMX 1 FPYMOBUX MEPEX 1 MPUIHATHI Mepepizu
npotiB. IlluTkK 1 BUMHKa4di BCTAHOBIIOKOTHCA HAa BHCOTI 1,5-1,8 M Bix mimmorn. Bumukaui B
OKpeMHX KIMHAaTax pO3TAlIOBYIOTbCS OUIS BXITHUX JABeped 3 OOKy JBepHOi pydku. Y
BUOYXOHEOE3MEUHUX 1 MOXKEKOHEOe3MeUHNX NMPUMILIEHHIX, a TaKOX B YCIX HNPUMIIICHHAX 3
BOKKMMH YMOBaMHU CEpeIOBHUIIA BUMHUKadi BCTAaHOBIIOBATH HE PEKOMEHIYEThCS. Y pasi K
HEOOXIJJTHOCTI YCTAHOBKHM arapariB yHpaBliHHSA B TaKUX MPHUMIIIEHHAX BOHU MaroTh OyTH
BUKOHaHI BigmoBifHO j0 BuUMOr IlpaBun ymamrtyBaHHs enekTpoyctaHoBok (IIVE).
OcBITNIIOBaNIbHI YCTAaHOBKH TOXKEKOHEOE3MEUHUX CKIAJACHKUX OyAiBelNb, 110 OKPEMO CTOSTh, a
TaKOXk CKIJIAJCHKUX MPHUMIIIEHb 3 I[IHHUMH MaTrepiajlaMu, 10 3ropaloTh, IOBUHHI MaTH araparu
3arajabHOTO BIAKIIOUEHHS, PO3TAIIOBaHI M03a MPUMIIIEHHIMH (HAPUKIIaA, 30BHI, OUTS BXITHUX
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nBepeii). [HOMI 3a ymMOoBaMU BUPOOHUHYOTO MPOLIECY HE BUMAraeThCs BIIKIIOYATH OCBITICHHS
NPUMIIIEHHS 110 YacTUHAX, T. €. OCBITJIEHHS 3aB)KIU IPALO€ IMOBHICTIO 1 BCE OJHOYACHO B
NEBHUI YaC BUMHUKAETHCS. Y TaKMX BUIAJKAX 3aCTOCOBYIOTH I'PYIOBI IIUTKU TUTBKHU 13 3aXUCTOM
1 6e3 BUMHKaUiB, a JI0 HHOTO HA >KUBISYOMY KaOelli BCTAHOBIIOETHCS BBIAHUN PYOMIIBHHK (YU
BUMUKaY) 1 M pOOUTHCS BKIIFOUEHHS a00 BUKIIIOYECHHS OCBITJICHHSI.

CBITWIIBHUKHA ~ MICIIEBOTO  OCBITJICHHS TOBHHHI  YIPABISATHCS  IHIMBiAyaJbHUMH
BHMHUKa4aMH, 10 BCTAHOBIIOIOTHCS y Oe3rmocepeaniil OIM3bpKOCTI Big poO0Yoro micus Tak, moo
pOOITHUK, HE BIIXOIIYHM BIiI CBOrO MICIA, MaB MOXIIHMBICTh BKIIOYHTH a00 BUMKHYTH
CBITHJIHUK MICIIEBOTO OCBITJICHHSI.

14.4. CucTtemMu ynpaBjiHHSI OCBITJIeHHAM

ABTOMaTHKa — Tally3b HAayKd 1 TEXHIKH, $Ka 3alMa€TbCsl YIPaBIIHHIM pI3HUMHU
MpoIecaMu 1 KOHTPOJIEM iX MPOTIKAHHS, 3/1MCHIOBaHUX 0e3 0e3mocepenHbOi ydacTi JIOUHHU.
VYrpaBniHHS pIBHUMH TIpoliecaMu 0€3 BTPYYaHHS JIIOJUHU HA3WBAETHCS ABTOMATHYHHUM
YHPaBJiHHAM, a TEXHIYH1 3aco0M, 3a JOMOMOTIOI0 SIKUX BOHO 3JIMCHIOETHCS, — 3acobaMu
aBTOMATHKHU. BiAmoBiiHO 10 BUKOHYBaHUX (YHKLINA yCl €JI€MEHTH aBTOMATUYHOI CHUCTEMH
JUIATHCS HA TPU TPYIIH:

—BHUMIPIOBAJIbHA;

—TIepETBOPIOIOYA;

—BHUKOHABYA.

BumiproBaneHy Tpyny CKIajaloTh pi3HOro poay aAatduku. [leperBoprorouy —
MIJICHTIOBAIIbHI TIPUCTPOI, PETYISATOpH, MUGPPOBI 1 MIKPOMPOIECOPHI MPUCTPoi. BukoHaBdy —
BUMUKAaUl, KOHTAKTOPH, pejie Ta iH.

JlaTyuk — 1ei mpucTpiid, 1Mo MepeTBOPIOE BXIMHY A0 Oyab-sK0i (HI3MYHOI BEJIMUWHU B
CUTHAJI, 3pYYHHUH IS TTOJATBIIIOT0 BUKOPUCTAHHS (HaUacTilIe B €ICKTPUYHUA CUTHAN). Takum
YUHOM, JAaTYUKUA TEPETBOPATh OyAb-SKy BEIUYMHY B EJNEKTPUYHUN CHUTHAJ, SKUH 3pydHO
nepeaaBaTu, oOpoOJIATH, BUBOIUTH Ha JUCIUICH 1 TOMY MOJIOHE.

OntuuHi  (dOTOENEKTPpUYHI) JATYUKH TMPAIIOIOTh a00 Ha OCHOBI BHYTPIIIHBOTO
dboToedekTy - 3MIHM OMOPY MPHU 3MiHI OCBITIEHOCTI, a60 BUpoOsitoTh poToEJIC, mponopuiiiny
OCBITJIEHOCTI.

Po3pi3HsAOTH aHamoroBi 1 JUCKPETHI ONTHUYHI JaTYMKWA. Y aHAJOTOBUX JATYHKIB
BUXITHUH CHUTHAJI 3MIHIOETHCA TMPOMOPIIHHO 30BHIIHIA ocBiTiaeHOCTI. OcHOBHa cdepa
3aCTOCYBaHHS — ABTOMAaTHM30BaHI CHUCTEMH YIPABIIHHSA OCBITIEHHSAM. JlaTYMKU TUCKPETHOTO
TUITYy 3MIHIOIOTh BUXIIHUN CTaH Ha MPOTUJIC)KHE 3HAYCHHSI MPH JIOCSITHEHH] 3a/1aHOTO 3HAYEHHS
OCBITJICHOCTI.

ABTOMaTH30BaHa cucreMa ynpapiaiHHs (ACY) — KOMIUIEKC anapaTHUX 1 TPOrPaMHUX
3ac00iB, MPU3HAYCHU [Tl YIIPABIIHHS PI3HUMH MPOIECAMH :

—aBTOMaTH30BaH1 cucTteMu ynpaBiiHHA (ACY) — 3a yyacTio JIIOJUHM B KOHTYpi
yIPaBIiHHS;

—cucremMa aBToMaTuuHoro ympaBimiHHA (CAY) — 0e3 ydyacTi JIIOIMHM B KOHTYpi
yTIpaBIIiHHS.

ABTOMAaTH30BaHlI CUCTEMH YIPABIIiHHS OCBITJICHHSM, NPU3HAu€HI /Uil BUKOPUCTAHHS B
IpPOMAaJICHKUX OyMIBIISX, BUKOHYIOTh HACTYIHI (PYHKIIIT:
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—TOYHA MIATPUMKA INTYYHOI OCBITJIEHOCTI B TPUMIIIEHHI Ha 3aJaHOMY piBHI
JlocsiraeThCsl BBEACHHSM B CHUCTEMY YIpPAaBIiHHS OCBITJIICHHSIM (OTOEJIEMEHTa, SKUH
3HAXOAMUTHCS YCepeANHI MPUMIIIEHHS 1 KOHTPOIIIOE cTBOproBany OV OCBITJICHICTS;

—00MIK MpHUPOIHOi OCBITIIEHOCTI B MpuUMilIeHHI. He3Bakaiounm Ha HasBHICTH y B
NepeBaxHId OUTBIIOCTI MPUMIIIEHb MPUPOTHOTO OCBITICHHSA Y CBITIMH 4ac 100U, MOTYXHICTh
OCBITJIFOBAJIHOT YCTAHOBKH PO3PaXOBYEThCS 0€3 HOT0 ypaxyBaHHS;

—0o0uik yacy mo6u i aus THkHS. [logaTkoBa eKOHOMIS €Heprii B OCBITIIEHHI MOXe OyTH
nocsrHyra BinkimoueHHsM OY B MEBHI TOJAWHH JOOH, a TaKOXK Y BHXIiAHI 1 cBATKOBI mHi. Lleit
3axin 103Boisie €(PEeKTHBHO OOpOTHCS i3 3a0yIbKyBaTICTIO JIOACH, SIKI HE BIIKIIOYAIOTH
OCBITJICHHSI HAa pOOOYMX MICISIX TIEPE TUM SIK 3aIUIINTH pobode nmpuMimeHHs. [ 1i peanizamii
aBTOMAaTH30BaHa CHCTEMa YIPABIIHHS OCBITJIEHHSAM Mae OyTy oOjaHaHa BIACHUM TOJUHHUKOM
peasbHOTO Yacy;

—00JIK TpPUCYTHOCTI Jitojiell B mpuminieHHi. [Ipu ycTaTkyBaHHI cHCTEMHU YIpaBIIIHHS
OCBITJIEHHSIM JJaTYMKOM MPUCYTHOCTI MOKHA BKJIFOUATH 1 BIIKJIIOYATH CBITHJIBHUKH 3aJI€KHO Bij
TOTO YH € JIFOJIU B I[bOMY IIPUMIIIIECHHI,

—IUCTaHIIiHEe OE3MPOBIIHE KEPYBAaHHS OCBITIIOBAIILHOIO YCTAHOBKOIO. XoOdYa Taka
GyHKIST HE € aBTOMATH30BaHOIO, BOHA YacTO € MPUCYTHHOIO B aBTOMATH30BAHUX CHCTEMax
YIOpaBiHHSA OCBITJEHHSM 3aBJISKM TOMY, L0 ii peanizailis Ha 0a3l €NEeKTPOHIKH CHCTEMU
YIpaBIiHHS OCBITJIICHHSIM JyXe MPOCTa, a caMa (yHKIA A0Ja€ 3HaYHY 3pYUHICTh B yIpaBiiHHI
OCBITJTFOBAJILHOIO YCTAaHOBKOIO.

Cucrema ynpaBIliHHSI OCBITJICHHSIM € YCTaHOBKOIO HEOOX1THOTO YCTaTKyBaHHsI, poOoTa
SIKOTO JT03BOJISIE 3pOOUTH OCBITJIIEHHSI MAKCUMAJIbHO €KOHOMHUM 1 €()eKTUBHHM.

JlobuTtHcs SKHAUITOBHINIOTO 1 TOYHIIIOTO 00JIIKY KUTBKOCT1 IEGHHOTO CBITJIa, TaK CaMo K 1
00JIIKY MPUCYTHOCTI JIIOJIEH B MPUMIIIIEHHI, MOKHA, 3aCTOCOBYIOUH CHCTEMH ABTOMATHYHOIO
ynpasJiiHHs ocBiT/IeHHsM (CAY).

14.5. Knacudikauisa cucrem aBToMaTu4HOro ynpasJjiHHA(CAY) ocBiT/IeHHIM

3aie’)KHO Bil OCHOBHOI MeTH, 3aBiaaHHs ynpaBiiHHI CAY kimacu(dikyrTbCs TaKuM
YUHOM:

—CHUCTEMHU CcTabLII3allil;

—CHCTEMa MPOTPaMHOTO YIPaBIIiHHS;

—CHCTEMH, 110 CTEXKATh.

Y cucremax crabinizamii poboumii mapamerp 00’€kTy (peryipoBaHa BEIUYHHA)
MIATPUMYETHCA TMOCTIMHUM B 4aci Mpu MOCTiHHOMY 3aBaaHHi. Hampuknax, mis crabinmizamii
po0OOUMX XapaKTePUCTHUK CBITIOM10a HEOOXIHO MIATPUMYBATH IMOCTIMHY BEIUYUHY CTPYMY
TOTO, IO TPOTIKae 4epe3 HbOro. Y CHCTEeMax MPOrpaMHOTO YIPAaBIiHHSA poOouYnii mapamerp
00’€KTy 3MIHIOETHCS B Yacl 3a 3a3/1aJIeTib BIIOMUM 3aKOHOM, BIATIOBITHO IO SIKOTO 3MIHIOETHCS
3aBJlaHHs. Y cHcTeMaX, IO CTeXaTh poOouMii mapameTp OO’€KTy 3MIHIOETBCS B dHaci 3a
3a3/aJierilb HEBIAOMUM 3aKOHOM, SKUH BH3HAYAEThCA SKUMCh 30BHIMIHIM HE3AJIEKHUM
MIPOLIECOM.

3aj1eKHO Bil KUIBKOCTI PeryJibOBaHUX BETUYHUH CUCTEMH MOXYTh OyTH OJHOBUMIPHUMHU
(oHa perynpoBaHa BelMYnMHA) a00 OaraTOBUMIPHUMHU (JEKUIbKa peryiboBaHuX BeanuuH). CAY
YMOBHO MO’HA PO3JUIMTH Ha JIBa OCHOBHI KJIaCH: JIOKAJIbHI ileHTpaJizoBaHi. [y ToKaIbHUX
CHCTEM XapaKTepHE YIPAaBIIHHSA TUIbKH OJHIEI0 TPYIOIO CBITHIIBHUKIB, TOJI SIK LIEHTpPaTi30BaHi
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CHCTEMH JOIMYCKAIOTh MIJKIIOUEHHS MPAKTUYHO HECKIHUEHHOTO YKCIa OKPEMO KEPOBAaHHX IPYI
CBITHJIHHHKIB.

VY cBOI0O uepry, Mo OXOIUTIOBaHIA cdepi ympaBiiHHSA JIOKAJIbHI CHCTEMH MOXYTh OyTH
pO3/IeHI Ha «CHUCTEMHU YNPABIIHHS CBITWIBHMKAMU» 1 «CHCTEMH YIPABIIHHSA OCBITICHHIM
NPUMIIIEHbY», a IEHTPATi30BaHI — Ha CIeliaji3oBaHi (JIMIIe s yIPaBIiHHS OCBITIIEHHSM) 1
3araJlbHOTO TPU3HAYCHHSA (V1A YIOpaBIiHHSA yciMa IHKCHEPHHMMH CHCTEMaMH OyaiBii
OTIAJTFOBAHHSIM, KOHIUIIIOHYBAHHSIM, MTOKEKHOIO 1 OXOPOHHOIO CHTHAI3AIIIE0 1 TaK Jlaui).

ITuTaHHs 1151 CAMOKOHTPOJIIO

1. IlepepaxyBatu Ta MOSCHUTU CTIOCOOM YIPABIIIHHS OCBITIICHHSIM;

2. OcHOBHI 3ac00U yIpaBIIIHHS OCBITJICHHSM;

3. MicieBe yIpaBiliHHS OCBITJIEHHSM;

4. CuctemH yrpaBiIiHHS OCBITJIICHHSM,;

5. Knacudikanis cuctem apToMatugHoro ynpasiiHHI(CAY) oCBITIEHHAM.

3aBaaHHs Ha caMOCTiliHe ONPAIIOBAHHA TA MiITOTOBKY

1. CaMocCTifHO BIIHOBUTHM MaTepiall 3 ONUCY aBTOMAaTH30BAHMX YCTaHOBOK
1H(ppavepBOHOTO 00IrpiBY 1 yAbTPadioIETOBOTO OMPOMIHEHHS MOJIOTHSIKA TBAPUH 1 MITHIIL.

2. CaMoOCTIifHO ompalloBaTH JOJATKOBUN Martepiad Ha TeMy: llpuHuIMNU yrpaBiiHHS
JpKkepenaMu cBitia. JlumipyBanHs cBitia. [IpuHIunu ynpaBiaiHHS CBITIOAI0JHUMHI CUCTEMaMHU.

TEMA NelS. IHTEJIEKTYAJIBHI CUCTEMM KEPYBAHHSA OCBITJIEHHAM

Mera: o3HailomuTH 3700yBayiB BHINOi OCBITM METOJAaMHU Ta 3aX0JaMU YIPABIIHHS
OCBITJIEHHSIM.

AHoTaNin

B Temi po3risiHyTOo 0COONMBOCTI aHAIOTOBHX CHUCTEM KEpyBaHHS, 30KpeMa CHOCOOH
IMMIpYBaHHSI Ta PEryJIIOBaHHS SICKPAaBOCTI OCBITIIOBAIBHHX HpwiaaiB y mexax 0-10 B.
OmucaHo CTpyKTypy IHTETpOBaHMX HU(POBHUX CHUCTEM KEPYBAHHS OCBITICHHSM, IO 0a3ylOThbCs
Ha BUKOPHCTAaHHI KOHTPOJEPIB, MU(PPOBUX IIMH, KOMAaHIHUX 1| BUKOHaBYMX OpraHiB. /leTasbHO
NpOaHaNi30BaHO IepeBarn NHU(POBOrO YNPaBIiHHA — MPOCTOTY MOHTaXy, THYYKICTb
nporpaMmyBaHHs, Oe3MeKy, eHeproeeKTHBHICTh — a TaK0XX 3a3HAYCHO HOTO HEIOJIKH, Cepen
SKMX BUCOKA BapTiCTh 1 oTpeba y KBajidikoBaHOMY 00ciayroByBanHi. Okpema yBara npujiieHa
NPOTOKOJIAM YIPABJIiHHS CBITJIOBHMH NpWIaJaMH, 30KpeMa crtanaapry DMX-512A, sxkuit
IIMPOKO 3aCTOCOBYEThCA Y CLEHIYHOMY, apXiTeKTYpHOMY Ta HPOMHUCIOBOMY OCBITJICHHI.
Po3rnsiHyTo mpuHIMN Ail, CTPYKTYypy Ta OCOOJMBOCTI IMIIKIFOUYEHHS CHUCTEM OCBITIEHHS 3
iHTepdeiicom DMX.

Keywords: intelligent systems, lighting control, analog and digital control, DMX
protocol, energy efficiency, automation.

Ilnan nexmii
1. Cuctemu aHAJIOTOBOTO 1 U(PPOBOTO YIPABIIHHS OCBITICHHSIM;
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2. IaTerpoBasni upoBi CUCTEMU YIIPABIIIHHS OCBITICHHSIM;
3. [lepeBaru i HeJOMIKK U(PPOBOTO YIPABIIHHS OCBITICHHSAM;
4. IIpoTOKOJIM YyHPaBIiHHS CBITIIOBUMU MPHIIATAMHU.

Xia npoBeeHHs JEKIiIHHOIO 3aHATTS
1. Opranizamis rpymu;
II. MoTuBariis HaBYaIbHOT AisNIBHOCTI. OroJIOIIEHHSI TEMH M METH;
III. BuknageHsst Ta 0OrOBOPSHHSI HOBOTO MaTepiany.
IV. OronomieHHs 3aBAaHHs HA CAMOCTIHHE OMPAIIOBAHHS Ta M OTOBKY.

15.1. Cucremu aHa10roBoro i HH¢GpoBoOro ynpasJliHHA OCBIiTJIEHHAM

YacTeHbKO KOpPUCTYBayl CTUKAIOThCS 3 HEOOXIJHICTIO PpEryiIroBaTH  SICKPaBiCTh
OCBITJIFOBJILHUX TMPHJIAQAIB B JOCHTh IIUPOKUX Mexax. /s BUKOHAHHS IOTO 3aBIaHHS
CTBOPEHI YUCJIEHH] CUCTEMU YIIPABIIIHHSA, K AHAJOr0Bi, TaK 1 HM(POBI.

Jljis aHAJIOrOBOro yNpaBJiHHA OCBITJEHHSIM NOTPIOHUMN, OKpPIM CaMOro CBITHJIBHHKA,
111e JIBa OpraHy YIpaBJIiHHA :

—xomanaani (KO) — Toif, 1o mocumnae komaHay Ha 3MiHY pexxumy podotu OV

—BukoHaBuuil (BO) — To#, o Oe3nocepeqHbO 3MIHIOE PEKHUM POOOTH OCBITIIOBATIBLHOT
YCTaHOBKH.

Y pom KO TpagumiiiHo BHCTYNaloTh: JaTYUKU MPHUCYTHOCT/PYXY, KHOIMKOBI 1
JUCTaHLIHHI BUMHUKA4l 1 PeryiasiTopu piBHA, TailMepu, JaT4MKH oOcBiTiaeHocTi. B pomi BO —
MPUCMEPKOBI BUMHUKAYl, IMIYJIbCHI peJie, MiHI-KOHTAKTOPH, PETYJIATOPH IHTEHCHBHOCTI CBITJIA,
to6T0 mumepu. IHomi ynkimii KO 1 BO moegnani B €qMHOMY MPUCTPOI, MTPUKIAIOM CITYKHTh
auMep 31 BOyIOBaHUM PETYISITOPOM piBHsI OcBiTIIeHOCTI. Cepe aHAIOTOBUX CHCTEM HanOUIbIe
MOUIMPEHHSI OTPUMAaB MeTO/] YNPAaBJiHHA MOCTiHHOW Hampyrow B aiama3zoni 0 — 10 B. B
bOMY BHIIQJKy Ha BXOJAM, IO YMNPAaBISAIOTh, MOJAETHCS HANpyra y BKa3aHOMY IHTepBaii 1
3aJie)KHO BiJI HHOTO BCTAHOBIIOETHCSA SCKPABICTH CBITJIIOBOTO MpUiIaay, MPUUOMY HYIbOBIi
Harpy3i BiIOBia€ MiHIMaJIbHA SICKPaBICTh, a 3HaueHHIO +10 B — MakcumanbHa.

[IpuHnMnoBa cxema yrpaBiiHHS OCBITJIEHHSIM 32 aHAJIOTOBUM CIIOCOOOM IpE/ICTaBjICHA

Ha PUCYHKY 1.

KO

| EITPA
o ®

Puc. 1 — Cxema ynpaBiiHHS CBITWJIBHUKOM 3a aHAJIOTOBOIO CXEMOIO

h

Kusnenns EITPA 0 — 10 B 3aiiicHIO€TbCS Uepe3 qumep, alie OKpiM I[bOTO Bif AUMEpa 10
HBOTO TiJ[BEIeHA JOJIaTKOBa Mapa JpPOTiB, 10 YIPABIAIOTh. YIPABIIHHSA PIBHEM OCBITJIEHOCTI B
niamazoni 100 — 5 % 3niiicHroeTsest camuM EINPA 3a curHaimom amMmepa, a cam AMMEp TUIBKU
BIJIKJIFOUA€E KUBJICHHS NpH BinnosigHoMy curtaii Bix KO.
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[Ipu ympaBiiHHI JIFOMIHECIICHTHUM CBITJIOM, $IK IPaBHJO, CUTHAJ, IO YIPABIIE,
MOJIAEThCs Oe3MocepeIHbO Ha MPHIAA 1 JOBOAUTHCS BHUPIIIYBATH MPOOJIEeMy B3a€MOJIii IIOTO
CHTHAIy 3 BHYTPIIIHBOIO €NEKTPOHIKOIO JIFOMIHECIIEHTHOTO MPHIIAIY.

[To-neprre, BcTaHOBNEHH Ha OcBiTIIOBaTbHOMY Tipriiazi EITPA, oo 3abe3neuye poboty
JamI, TIOBUHEH MaTu (DYHKIIiIO yrpaBiiHHS aHaioroBoto Hampyrowo 0 — 10 B. 3 miel npuunau
yci ugpoBi 1 iHIII aHAJIOTOBI CHTHAIM, IO ynpasisioTs, 0 — 15 B, — 10 — 0 B i tomy mozibue
MOBHHHI IEPETBOPIOBATHCS B aHAJIOTOBUI curHai ympasiinasa 0 — 10 B.

[To-npyre, EIIPA nocuiae B aHLIoOT, IO YIPaBIIs€, HEBEIUKUN CTpyM — On3bKo 1 MA.
B neskux BUMagkax CTpyM B JIQHIFO31 YIPaBIiHHS MOXe gocsratd 5 MA (OararoiamMmnoBuUi
OpUCTpii). BHacHiok nmbOTO 3 [EIKUMHU IYJIbTaMH TakKi NPWIATH MOXYTh MpPAaIIOBATH
HEKOpeKTHO. ToMy MOKe BUSBUTHCS, IO MYJIBT M00pe MpAIoe 3 AUMEpPaMHU JUTS TaJOTeHHUX
MIpWJIAJIB, ajie He TOAUTHCS JJIs YIIPaBIIHHS PUIIaJIlaMU JIFOMIHECHEHTHOTO CBITJIA.

[lonuknoBe ympaBiaiHHS MPSIMUM CTPYMOM CBITJIOAIOJa HAa3WBAETHCS aAHAJIOTOBE
TUMIpYBaHHS, TOOTO MIATPUMKAa CTPyMY CBITJIOAIOa Ha TMOCTIMHOMY piBHI. AHAJIOroBe
JUMIPYBaHHSI BUKOHYETHCSI 00 PETyJIIOBAHHSM PE3UCTOpa AATYMKA CTpyMy, a00 3MIHOIO PIBHS
MOCTINHOT HAPYTH, 1110 TIOJIA€THCS Ha BUBEJACHHS JIpaiiBepa CBITIOII0/IIB.

JlocnipkeHHsT TPOCTUX CHUCTEM YIPAaBIIHHS OCBITJIEHHSM Ha OCHOBI aHAaJOTOBUX
JATYMKIB TIOKa3ajo, IO TOMIOHI CHUCTEMHU JIO3BOJIAIOTH JOCHUTHh €(PEKTUBHO TOHU3UTH
CIIO’KMBAHHS €JIEKTPOCHEPT1i.

o HegosikiB aHAJOrOBHX CHCTEM MOXHAa BIJHECTH HASBHICTh HA PHUHKY CHCTEM
yIpaBJiHHS OCBITJIECHHSIM B OCHOBHOMY KOMIIOHEHTIB O0JIAITYBaHb YIPaBIIHHSA, IEPEMHUKAUIB, a
HE TEXHIYHUX pimeHb. YacTeHbKO 3TajlaHi KOMIIOHCHTH He 3a0e3MeuyloTh HeOoO0X1THO1
(YHKIIIOHATBFHOCTI y CKJIaJi cucTeM. B mepiry 4yepry Iie CTOCYEThCSl YIPABIIIHHS SICKPaBICTIO
OCBITJTIFOBAJILHUX TpuiaaiB. Croau K CIiJ BITHECTH 1 yCKIAJHEHHS MOHTaXy €JICKTPOIPOBOJIKH,
TPYIHOII YCTAaHOBKHM YCTaTKyBaHHS JUIsl YIPaBJIiHHS JEHHUM OCBiTIeHHsSM. LI oOcTaBuHHM
MPU3BOJATH 710 300iB B POOOTI OCBITIIOBAJIBHUX CHUCTEM, CKapram croxuBadiB. OcrtanHi 15
POKIB yCi CHCTEMH YIPaBIIHHSA OCBITJIEHHAM Oyiau aHajgoroBuMu. OOnamTyBaHHS XOY TPOXH
CKJIQIHUX CUCTEM BIAPIZHAJIOCS OJWH Bl OJHOTO TPOXH 1 OyJ0 MOOYTOBAaHO 3a KIIACHYHOIO
cxeMo1o aBroMaTu3ailii. OCHOBOIO TaKOi CUCTEMHU €, K MPaBUIIO, KOHTPOJEP, 0 SKOTO 3 OJHOTO
OOKy MIAKIIOYCHI Pi3HI JaTYUKH, a 3 HIIOK BUKOHABYI MEXaHI3MHU. 3B 30K MDK JaTYMKAMH 1
KOHTPOJIEpOM HalyacTillle aHaJIOrOBMi, TaKHil e 3B’SI30K 1 MK BUKOHAaBYMMH MPHUCTPOSIMU 1
KOHTPOJIEPOM.

OCHOBHMM  MNpHU3HAYEHHSM  TaKUX  MPUCTPOIB €  ePEeKTHUBHE  YIpaBIIHHSI
€HEeprocrnoXMBaHHsIM. BBeIeHHS B eKCIUIyaTalil0 1 HaJallTyBaHHS TaKUX CHCTEM JIOCUTh
CKJIaJiHe, 1 [e CKJIAJHINIA, SKIIO B CUCTEMY BXOAMTH NEKUIbKA TAKHMX aHAJIOTOBHX KOHTPOJIEPIB
yIPaBJIiHHS OCBITICHHSIM.

15.2. InTerpoBani un(poBi cucreMn ynpapJiiHHA OCBITJIEHHAM

Jlis moJloJlaHHs BKa3aHMX HEJIOJIIKIB 1 TPYAHOILIB BUPOOHUKH OCBITIIOBAIBHUX CHUCTEM
3allpONOHYBAJIM BHUPOOHHMITBO LU(PPOBUX CUCTEM YIPABIIHHA OCBITIEHHSIM. (OCHOBHA
nepepara U(GpPOBUX CHUCTEM B MOPIBHSAHHI 3 aHAJIOTOBHUMM — I1€ KOMYHIKallis, 3B’S30K MDK
OKPEMHUMH MIPUCTPOSIMH, 00’ €JTHAHUMHU B CUCTEMY.

VY mudpoBux cuctemax Uil 3B’sI3Ky He MOTpiOHO okpemi ApoTu. IlepeBakHa OLIBIIICTD
U(POBUX IPUCTPOIB MOXKYTh BUKOPHCTATH Ul iepenayi iHdopMmariii cuiaosi kadedmi.
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Hudposi cuctemMu ynpaBiiHHS OCBITICHHSIM MOKHA JIETKO IHTETPYBATH B iHIII CUCTEMH
aBTOMaTH3allii 1 ympaBiiHHA. TakuM YMHOM, MOXKHA Jy)K€ THYYKO 1 IPOCTO 3 OJHOTO MICIIs
KEepyBaTH OCBITJICHHSAM, KOHIMIIIOHYBAaHHSIM, ONATIOBAaHHSAM, BigeocnocrepexeHHsM. [lomiOHi
pilliecHHs Bce Outblne 1 OUIbIIE 3aCTOCOBYIOTBCS B 00’€KTaX PO3YMHOTO OYAMHKY 1
iHTenekTyanpHuX odiciB. Ilpu3HadyeHHsl IHTETPOBAaHUX CHUCTEM YIPABIIHHS OCBITICHHAM — L€,
nepenyciM 30UThIICHHS EHEeProeEKTUBHOCTI, MiIBUIICHHS KOMQOPTY KHUTIA, MOJINIICHHS
eKCIUTyaTal[lfHUX XapaKTepUCTHK BHPOOHMUMX OyniBenb. [lepenoBi TexHONOTril ympaBiiHHS
OCBITJICHHSIM JAlOTh III¢ OUThITY €KOHOMIIO, MAIOTh JOJATKOBI MOXKJIMBOCTI 1 MAIOTh IUIMNA DS
repeBar B MOPIBHSAHHI 3 TPOCTUMH METOJAAMHU YIPABIIHHS.

Cucrema ugpoBOTo yIpaBIiHHS OCBITICHHIM OKPIM CaMOT0 JDKEpeta CBITIIa BKITIOYAE:

—KOHTpoJiep udppoBoi muHu ynpasainas (KLI);

—1u¢poBy muHy ynpasninasa (H1Y);

—komanHi opranu (KO);

—BuKoHaB4Y1 opranu (BO).

[cHyr0Th TakoX pi3HI LUTIO3HU, NEPEXIAH1 MOJIY1 ISl CHOJYYEHHS] CUCTEMH YIPABIIIHHS 3
IHITUMU CUCTEMaMU JucreTdepusalii abo HbopMaiiHUMHI CUCTEMaMU, a TAKOX JIJIsI B3a€EMO/Ii1
3 amaparaMu, CIIOYaTKy HE po3paxoBaHUMH Ha PoOOTYy y CKiaal HU(PPOBOT CUCTEMU YIPABIIHHS
OCBITJICHHSIM.

Kontpoaep uudposoi mmun (KII) — enekrpoHHui O10OK, 10 Mae mam’siTh, 3aco0U
0OMIHY IJaHUMU 3 ONEPaTOPOM-IIPOrPaMICTOM, MOAYIIMH 00poOku curHainiB Bin KO, moxynsmu
dbopmyBanHs komana ais BO. 3a3Buuaili BCTAHOBIIOETHCS B IMHUTI OCBITJICHHS a00 YIpaBIIIHHS
OCBITJICHHSM, ane 3ycTpivatorbes KU myist BITKpUTO1 yCTaHOBKH.

Hudposa mmua ynpapjinua (IIY) — dbizuune cepenosuie, npu3HaueHe st OOMIHY
nudpoumu curnanamu Mk KII 1 KO, KII 1 BO, 3a3Buuaii € xabeneM 3 MITHUMH KHJIAMU
HEBEJIMKUX Tepepi3iB. 3aCTOCOBYIOThCS SK CHJIOBI, TaK 1 KOHTPOJIbHI 1 CHTHaJbHI Kabemi. Y
0COOJIMBHX BUMA/IKAaX TAKOK BUKOPUCTOBYETHCS KaOeb TUITY «BUTA Mapay.

KomanaHi opranm — amapatv, BUKOPHCTOBYBaH1 JijIi BUPOOJICHHS KOMaHIW Ha 3MIHY
pexumy podotu OV, mio nigssrae yrnpaiaiHH. CIIOHYKaHHSIM Ha BUPOOJICHHS KOMaHAM MOXKe
OyTH ais omepaTopa (HATHUCHEHHs Ha KHONKY BuMukaya abo IK-mynbpTa, moBopoT perynsaropa,
BHOIp IMYHKTY MEHIO Ha CEHCOPHIM maHesi) abo 3MiHAa YMOB B HaBKOJIMIIIHBOMY ITPOCTOPI (3MiHA
OCBITJICHOCTI, TOsSIBA B 30HI BHUJIUMOCTI 00’€KTY, IO pyxaeThcs, 1 T. ). KomaHmaHi opraHu
3a3BMYail MalOTh ajapecy (CBii ocoOucTuii abo aapeca rpymu).

BukonaBui opranu — amaparu, sxi mo komanni KII mepenarote airo, 110 yIpasiise,
6esnocepennbo OV it 3MiHM pexuMmy ii poOoTu. JI7s CBITUIBHUKIB 3 Ta30pO3pSIHUMHU
namnami i citnogioguux moaynaiB BO noennanwmii 3 EITPA. ns cBitunehukis 3 ['JIH HU3bKOT
Hanpyru BO mnoenHanuii 3 eNEKTpOHHMM TpaHCHOPMATOPOM, WLIO JKUBHUTH Jjamiy. Jlis
CBITHJIBHHKIB 3 JIaMriaMu po3xapioBanHsa abo ['JIH na mepexeBy Hampyry BO e perynstopom
Hampyru, BUKOHAHUM Y BUTJIAI N€HAJa MOPSA 31 CBITMILHUKOM a00 BCTAHOBJICHHH B IUTI
BukonaBumii opras, Tak camo sk i KO, mae agpecy Ha IIMHI, IPUCBOEHY IHAMBITyaabHO abo
rpyni. IlpuHiunoBa cxema ynpaBiiHHA OCBITJIEHHSM MO HMQPOBIH cucTeMi MpeacTaBieHa Ha

PUCYHKY 2.
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Puc. 2 — YnpaBninHs OCBITIEHHSIM 3a ITU(POBOIO CXEMOIO
15.3. IlepeBaru i Hegoliku HU(POBOro ynpapJiiHHS OCBITJIEHHAM

HeoOxinHicTh BiacHe ympaBiIiHHS OCBITJIICHHSIM HE TOTpelye /0Ka3y, B TOW K€ 4ac He
3aBXkAM MOTpiOHA moOymoBa came I1udpoBoi cuctemu, 00 IiHAa il HUHI JOCHTH BHUCOKa B
MOPIBHSIHHI 3 aHAJIOrOBO0. TOMY pO3IJISHEMO IUTIOCH 1 MIHYCH LHM(QPOBUX CHUCTEM 1 MOKIIHUBI
cdepu iX 3aCTOCYBaHHSI.

JlocToincTBa:

—IIPOCTOTA OpraHizallii — opraHizaiisi TpyI yrpaBJiHHS HiSK HE BIUTMBAE HAa OpraHi3aIliio
JKUBIICHHSI CBITUIIHLHUKIB. KiTbKICTh CBITHIIBHUKIB Ha (ha3y oOMexyeTbest auiie Bumoramu [IYE
110 MaKCUMaJIbHOMY YHCITy JIAMIT BiMTOBITHOT MTOTY>KHOCTI;

—THYYKICTh CTPYKTYpU — SKIOIO TMOTPIOHO, MOXKHA 3MIHUTH JIOTIKY YIpPaBIIIHHS
CBITWJILHUKAMH, YUCJIO 1 CKIIaj rpyn ycboro jwuie 3MiHoto mporpamu KIII. Ilepeknanatu siki-
HeOynp kabeni HemMae HeoOximHocTi. [limkmrouenus KIII depes mumro3 mo komm 'rotepa abo
IHIIIOTO IHTEJCKTYAJIbHOTO TPUCTPOIO JIO3BOJIIE MATH MPAKTUYHO HEOOMEXKEHY KUIbKICTh
CBITJIOBUX CIICHAPIiB 1 4aCTOTY iX 3MiHH;

—pO3IIMPIOBAHICTh — MOXJIMBICTh YIPaBJIIHHS O€3/11U4i0 APIOHUX TPYyIl CBITWIBHHKIB, 10
OJIHI€T ITYKH B T'PyIi, 0€3 ICTOTHOTO YCKIJIQTHEHHS CTPYKTYPH;

—pPOCTOTa MOHTAXY — MIAKIIOYEHHS HOBUX TIPUCTPOIB HE CYIPOBOKYETHCS
J0JIATKOBUMU OTIEPaLliiIMU, OKPIM YCTAaHOBKH CaMHX MPHUCTPOIB, MIAKIIOUYEHHS 10 IIUHU 1 3MIHH
nporpamu KIII;

—yHipikamis — Bci KO 1 BO mninkmoyaroTecs 3a €IMHUM NPUHIUIOM, CYMICHI 3
KOMITIOHEHTaMH HIIUX BUPOOHUKIB JJIsL TOTO 3K MIPOTOKOIY;

—0Oe3rneKa — HeMa€e HeOoOX1HOCTI MiJBOJAUTH MEPEKEBY HAMpPYry /10 BUMHKAUiB, TOCUThH
HAMpyTy IUHY, SKa 3aBXKA1 MeHIIe qomyctuMux 50 B;

—3py4HICTh ekciyaTtanii — BO MoOXyTh TOBIIOMISTH KOHTPOJEPY MPO BUHHUKII
HECIPaBHOCTI, a TOM — (hopMyBaTH 3aCTEPEKIIMBUNA CUTHAT IUCTIETYEPOBI.

Hepnouikn:

— BHMCOKA IliHa KOMIIOHEHTIB — HU(POBI MPUCTPOi MAIOTh JOKHU OUIbII BUCOKY LIiHY, HIK
aHasioroBi. YacTo MOCTayalbHUKHU M€ 1 3aBHUILYIOTh LIHY «3a MPECTHKHICTBY, «MOJHICTH)»
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cucreMu. [1061YHO 1€ TaKOX MPU3BOAMUTH JIO 30UIbIIEHHS HEOE3MeKH KpaaKKd KOMIIOHEHTIB,
BCTaHOBJICHHUX B 30HaX HEKOHTPOJIbOBAHOTO JIOCTYILY;

— BHCOKa BapTICTh sJpa — HAaBITh NpocTa HU(ppOBAa CHUCTEMa BUMAara€e MO4YaTKOBOTO
KOMIUIEKTY amapaTiB Juid CBOTO (DyHKIIOHYBaHHS. YTpaBIiHHS HaBITh OJHUM CBITHIBHHUKOM
notpeOye 1 K11, i BO, i KO;

— HeOOXimHICTh BHCOKOi KBamidikamii mepcoHamy — UIs MPOEKTYBaHHS, PEMOHTY i
HaJIaZKH NU(POBUX CUCTEM MOTPIOHO MaTH OCOOIMBI TEXHIUHI 3HAHHSA 1 BUCOKY KBaITi(hiKaIliko.

15.4. IlpoToko/iu ynpaBJ/iiHHS CBITJIOBUMH NPWIAAAMHA

TepMiH «ymlpaBiiHHS» BKJIIOYa€E LUIMKA HAOIp METOIB, MPOTOKOJIIB 1 MPHUCTPOIB s
eKCIUTyaTallil cBITI0BUX npuiaaiB. [IpocTumu BUgamMu yrnpaBiiiHHS € BKIIOUEHHS/BUKIIOUEHHS 1
peryJioBaHHsl CBITJIOBOTO TMOTOKY. YTIpaBJIiHHS MOBHOKOJHOPOBUMHU OUTMMH CBITJIOMIOTHUMHU
CBITJIOBUMH TPUJIAJaMH, L0 HACTPOIOIOThCA, J03Bojsie oTpumaru pizHI RGB  kombopwu,
BIZIPETYIIIOBATH KOJIPHY TEMIEpPaTypy, a TaK0X CTBOPUTH NMPOCTI MAIIOHKH 3 KOJBOPAMH, IO
3MIHIOIOThCS, CKJIaJHI CBITJIOBI IIOY (AOCTYIHI SIK IPOCTUM KOPUCTYBadaMm, Tak 1 mpodeciitHum
pexucepamM-TIoCTAHOBHUKAM) 1 HAaBITh BEJTMKOMACIITA0H1 Biieoekpanu. [[uHaMI9H1 CBITIOMI0IH1
CBITJIOBI TIpWJIaM 3a3BHYail YIPABISIIOTHCS 32 JOMOMOTOKO CHTHAIB, IO TOCTYNAOTh i3
creniajJbHO Po3po0/eHHX /I IHOI0 KOHTPOJIepiB 3 BUKOPHUCTAHHSM KOMYHIKAIIMHUX
MPOTOKOJIIB, IPU3HAYCHUX JJIs YIPaBIIHHS JpKepenaMmu cBitia. OTke, CBITIIOBE yCTaTKyBaHHS
(yHKIIOHY€E 32 JOMOMOrOI0 Pi3HHX IIPOTOKOJIB YIpaBIiHHA. IX HalidyeThes Bifpasy JAeKilbka
HITYK, [0 TPOMOHYE KOPUCTYBAaYaM IIUPOKHUM MPOCTIp JUIst JTiH.

KomynikaniiHuii npoToko.a — 11e¢ cTanaapTHUN HAOIp MpaBwiI IS Tepeaadi CUTHATIB 1
iHbopMarlii 1Mo KaHamy 3B’sA3Ky. Pa3om 13 PO3BUTKOM CBITJIOTEXHIYHOT IPOMMCIIOBOCTI
PO3BUBAJHUCSA TaKOXX 1 KOMYHIKAIiiHI TipoTokoy. Haibinmem monynsapauM  GdopmaToM
YIPaBIIHHS CBITHJIBHUKAMH 31 3MiHOI0 KOJIbopy € DMX-512A, a6o ckopoueno mpocto DMX. V
1986 pomi Kowmicis USITT (US Institute for Theatre Tehnology — IncturyT TearpanpbHUX
texHousorii CIIIA) po3pobuna nmportokon DMX-512 — iakputuii ctanaapt 1udpoBoi nepegadi
JAHUX MDK ITYJIBTOM YIpPaBJIiHHSA CBITJIIOM 1 JUMEpaMH Il YIPaBIiHHA TeaTpalbHUM 1
creHiYHUM ocBiTiIeHHsIM. DMX-512 (anmrn. digital multiplex — mudpoBuii OMHOXKYBaY)
po3po0IieHNH 3 METOI0 CTaHIapTU3allll YIPaBIIHHA AUMEpaMU 3 OCBITIIOBAIBLHOTO mynbTa. Llei
cTaHzapt OyB po3pobseHuil s HUPpPOBUX MEpex MepeAayl JaHUX, BUKOPUCTOBYBAHUX IS
YIOPaBIIHHSA CBITJIOMIOMHUMH JDKEPEJIaMH CBITJa 1 IHIIMMH NPUCTPOsSIMU. BiH € ymiimpHEHUM
M(POBUM MPOTOKOJOM, 3JaTHUM mpamtoBaTi 3 512 npuctposimu. Cborogi ¢GyHKIIT 1bOTO
MPOTOKOJIy 3HAYHO WIMPII, HDK Mependadanocs CHoyaTKy. 3 OCBITIIOBAJBHOTO IyJbTa
YIPaBJISIOTECS HUQPPOBI CBITIOBI MpUIaad, KOJOPYEHIKEPHI, JIpH, CTPOOOCKOMH, JUMOBI
MalluHy, Ja3epu, poHTaHH, clieHIYHa TexHiKa. OOMIH MOXJIMBHH TUTHKU B OJTHOMY HAmpsiMi 1 He
nependayae mepeBipky i BUIMpaBieHHs noMuwiok. DMX — crangapt, mo onucye Mmetoa uudpoBoi
nepenavi JaHUX MDK KOHTpOJIepaMH 1 CBITJIOBUM, a TaKOX JOJATKOBUM YCTaTKyBaHHSIM. BiH
ONUCYE EJNEeKTPUYHI XapaKTepUCTUKH, (popMar MaHMX, MPOTOKOJ OOMIHY JaHUMHU 1 crocid
nigknroueHHs. Lleit cranaapT npusHadeHuid A opraHizailii B3aeMoii Ha KOMYHIKalliiHOMY 1
MEXaHIYHOMY PIBHAX MDK KOHTpOJIEpaMH 1 KpallOBUMH HPUCTPOSIMH, 3pOOJIEHUMH PIZHUMHU
BUpoOHUKaMu. 3a craHgapromMm DMX-512 koxeH mepenaBad CUTHAy MOXKE YIPaBIATH
MpUJIagaMu — JUMepaMu, CKaHEpaMHU, CKPOJIEpaMH 1 Tak Jalli — KUIbKicTio 10 32. Yci i npunaau
3’€IHYIOTBCS MOCHiOBHO. i BUKOPUCTaHHS OUIbII HDK 32 mpuiaaiB  MoTpiOHUM
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posranyxysad DMX (splitter), mo Mae oaMH BXif 1 IeKiTbKa BUXOIB, O KOXKHOTO 3 SKUX MOXKE
Oyru migkmoueni 1o 32 npunani. upoke mommpenHs npotokory DMX-512A nosiCHIOEThCS
JeKiTbKOMa PUYNHAMH:

—y #ioro ocHoBi nexuTth iHTepdeiic EIA485 (RS485);

—TpOCTOTa BUKOHAHHS;

—BHCOKA HAIIMHICTB;

—MOXIUBICTD YIPABIIHHS ACKITbKOMa MEPEKaMH CBITHIILHUKIB IO TPHOX APOTaX;

—HEBHCOKa BapTIiCTh €JIEMEHTHO1 0a3u;

—iHTepdelic ynpaBIiHHs 130Jb0BaHUH BiJ CBITUIBHHUKA, TOOTO 3aXUIICHUH.

Tumosa ctpykrypa mepexxi DMX noka3ana Ha pucyHky 2. KoHTposep miakito4aeTses 10
JHIT CMOJYyYeHUX MNOCHA0OBHO CBITHIBHUKIB. Cranmapt EIA485 mnpusnaueHuil TuUIbKHM JUIsS
CHUCTEM 3 TIOCJIIIOBHO BKJIFOUEHHWMH CBITHJIbHHKAMU. Y KOKHOMY CETMEHTI MOxe Oytu 10 32
MIPHUCTPOIB, 3arajibHa JJOBXKHUHA CIIOIyYHOTO APOTY — | KM.

KowTpoanep DMX

lhp' I)V l !
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Puc. 2 — Cuctema ocBitiieHns 3 iHTepdeiicom DMX

Jlesiki BUpOOHUKH JApaiiBepiB CBITJIONIOIB 3asBISIOTH, 1110 0 oAHOro nopTy DMX mMoxke
OyTu migkiaoYeHe OyIb-sSKka KUIBKICTh JpaiiBepiB. Y odiliiiHOMY cTaHAapTi 1€ He
MIATBEP/DKYETHCS. BUIBLIICTh CBITIOAIONHUX CBITHJIBHHUKIB MAlOTh TPU KaHAIH, TIO OJHOMY IS
KOXKHOTO KOJIbOPY, BUKOPHCTOBYBAHOTO B MPHJIA[I, — 3a3BUYail YEPBOHOTO, 3€JIEHOTO 1 CHHBOTO.
BinmoBigHO, KOXEH CBITWJIBHUK OTPUMYE BiJ KOHTpOJEpa TpH OKpeMi kKaHanmu gaHux DMX,
OJIMH 3 SIKUX BUKOPHUCTOBYETHCS JUIsl Y4EPBOHUX CBITIOAIOAIB, APYTUM Ui 3€J€HUX, a TPETId i
cuHix. [lepmmuii CBITUIBPHUK YCTAaHOBKM MOKe OyTH 3amporpaMOBaHH Ha OTPHUMAaHHS JaHUX
DMX mno anpecax 1, 2, 1 3; apyruii - Ha orpumanHs nanux DMX mo azapecax 4, 5,1 6; 1 T. 1.
Opna cucrema DMX moxke BkIto4aTd MakcUMyM 170 TpbOXKaHAJIBHUX CBITIOBUX MPUTIAJIIB
(512 ninene Ha 3 = 170 mimtoc ABa HEBKMBaHI KaHAIM), [0 OJJHO3HAYHO ajpecytoTbes. Cuctema
OCBITIIEHHSI MO>K€ BKIIFOUaTH OJHY a00 Jekinbka cucreM DMX.

DMX xoHTpojepu BHUIYCKalOTbCS B pPI3HUX KOHQIrypamisx, BiJ AyXe IpOCTOro
TPUKHOTIKOBOTO MPUCTPOIO JI0 MOBHICTIO KOMIT IOTEPU30BAHOT CUCTEMH, IPUHIIUIT POOOTH y HUX
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onHakoBHii: DMX KOHTpOJIepH BUKOPHCTOBYIOTHCS JJIsl CTBOPEHHS CKIIQJIHUX KOJIPHUX €(EeKTiB
Ha [IK 3a 1ormomororo mporpaMHoro 3a0e3neueHHs, Mo T0AAEThCs. SIK MPpaBuIilo, yci BOHU MalOTh
USB — nopr ang niakmovenns 1o [1K, Bnacae mepexese pxepeno xuBieHHs 220B (BuHoCHUA
a00 BOyIOBaHMi), TporpamMHe 3abe3rneueHHsl, cremianbhi po3’emu (RJ-45, RJ-11 a6o XLR-3).

Curman DMX BuHHKaE B KOHTpOJEpi 1 JOCTAaBISETbCA TO Kabemo 10 MepIIoro
CBITJIOBOTO TIpWJIaAy, a MOTIM 10 HACTYITHOTO, JI0 HACTYITHOTO, BIAMOBITHO JO TOCIIIOBHOCTI
MIIKTIOYCHHS MPUCTPOiB. Ha pucyHky 3 cxemaTrdHe 300paKeHHS TIOKa3ye MpaBUIBLHUH Ccriocio i
MOPSAZIOK MIAKITIOYSHHS IEKUIPKOX CBITHIIBHUKIB 10 OJHOTO KOHTpoJepa. Jpir DMX npoxoanuts
Bi KoHTposepa 10 «DMX Bxomy» Ha mepmomy mpuctpoi. 3 «DMX Buxogy» mnepuioro
npuiany, apit nigkmodeHnid 10 «DMX BXoay» HaCTYIMHOTO B JIiHIT IPUCTPOIO, 1 TaK Aaii, MOKU
yCl mpuiaau He OyayTh crojiydeHi kabeneM, migkitoueHuM 10 DMX konTposepy. OcrtanHii
npucTpiii B JiHii moBuHHI Maté DMX TepmiHaTOp, BCTAHOBJIEHHUW S MIATPUMKH SKOCTI
curHairy DMX.

TepminaTop (Bix naT. terminare — oOMeXyBaTH) — B €JEKTPOHILl, NOTJIMHAY E€Heprii
(3a3BMuail pe3ucTop) Ha KIHI JOBTOi JIiHIi, OMIp SIKOTO JOPIBHIOE XBWJIEBOMY OIOpY JIHII,
BCTAHOBJIFOBAaHUH /7S BIIBEpTAaHHS BIJOOPAa’KEHHS CUTHATY.

0000000000 00 0 O
o _|5.048 ' 1= !c- DMX koHTponnep
™ [elTel . O o
’g (O"gﬁQ‘ .« 2 88 g
o 10040 @( ) -+0+0 Fo
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Puc. 3 — Cnoci0 i mopsi0K MiAKITFOYEHHS ACKIIbKOX CBITHIBHUKIB 10 OJHOTO
KOHTpoJIepa

OcHoBHHUIT HegoJik nporokosy DMX — oaHocTopoHHs nepepada Bif KOHTpoJsiepa 10
JoKepena CBiTJIa. BiAnoBigHO, HEMOXJIMBO TMPOBOJUTH MOHITOPHHI CTaHy CBITHJIBHHKIB 1
BiZicTexKyBaHHs 3001B. DMX BUKOPHUCTOBYETHCS Y OUIBIIOCTI TeaTPAIbHUX MYNbTIB yIPaBIiHHI
OCBITIICHHSM, ajie I1i MyJIbTH 3a3BUYail 3aHAATO TPOMI3JIKI, CKIaJH], CTieliaini3oBaHi i JOpori A
3arajibHUX oOnacteil 3actocyBaHb. ToMmMy Jeski BHPOOHUKM JAWHAMIYHMX CBITJIOJNIOJTHUX
CBITMJIBHUKIB PO3pOOJISAIOT, 1 BHUMyCKaloTh cBoi BiaacHi DMX konTponepu. Bonu €
KOMIAKTHIIIMMH, HDK TeaTpalbHI IYJIbTH YINPABIIHHA OCBITJIEHHSAM, 1 YacCTEeHbKO MAalOTh
crienianbHi (PyHKIII], TAKUMH SK 3alIpOrpaMOBaHi MOCIITOBHOCTI JJIsl CBITJIOBHX 1I0Y 1 BOYOBaH1
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CBITJIOBI e€(peKTH, po3p0OIIeHi U TOTO, 00 CHPOCTUTH 1 aBTOMATU3yBaTH YIPABJIIHHS CBITIIOM
3BHYalHUMHU KOPHCTYBAYaMH.

Iluranusa ajas CaMOKOHTPOJII0

1. Cucremu aHAIOTOBOTO 1 TU(POBOTO YIPABIIIHHS OCBITICHHSIM;
2. IarerpoBani u(ppoBi CUCTEMU YIIPABIIIHHS OCBITICHHSIM;

3. [lepeBaru i HeNOIKK TU(POBOTO YIPABIIHHS OCBITICHHSM;

4. IIpoTOKOJIM YyIPaBIiHHS CBITJIOBUMU MPUIIATAMHU.

3aBaaHHS Ha caMOCTiliHe ONPALIOBAHHS Ta MiATOTOBKY

1. CamocCTiiHO BIIHOBUTHM MaTepial 3 ONUCY AaBTOMAaTU30BAHUX YCTAaHOBOK
1H(ppauepBOHOTO O0IrpiBY 1 yAbTPadi0JIETOBOTO OMPOMIHEHHS MOJIOIHSIKA TBAPUH 1 MITHIIL.

2. CaMOCTIHO oOIpalltoBaTH JIOJAaTKOBUN Marepial Ha Temy: lIpoTokonu JBOOIYHOTO
oOMiny. [nTenexkryanbuuii inTepdeiic DALI. [lii, mo BukoHytoThesa cuctemoro DALLL

TEMA Nel6. METOJIY BUBOPY EJIEMEHIB OCBITJIIOBAJILHOI MEPEXI 1151
OCBITJIIOBAJIBHUX YCTAHOBOK

Mera: o3HalloMuTH 3100yBayiB BHUINOI OCBITH 3 OCHOBHHMH BHUMOTaMHU IIPH
MIPOEKTYBaHH1 OCBITIIOBAJILHOT MEPEXK1 OCBITIIIOBAJIbHUX YCTAHOBOK.

AHoTaNiA

B Temi po3risHYTO NMUTaHHS BUOOPY HANPYTH Ta JDKEPEN KHUBICHHS, MOOYIOBU CXEM
KMBJICHHS OCBITIIIOBaJIbHUX YCTAHOBOK, IPOBEICHHS pPO3PAaxXyHKIB EJICKTPUYHUX MEPEK,
BH3HAYEHHS BHUMOI [I0 OCBITIIIOBAILHUX MEPEX, BHOOPY MapKH TMPOBOJIIB, CIOCOOIB
MpOKJIaJaHHsA Ta amapariB 3axucty. OKpemy yBary npujalieHO Kiacudikallii eIeMeHTIB
JKUBJIICHHSI, THIAM cxeM (paiiajibHi, MaricTpajbHi, 3MilllaHi) Ta BUMOTraM JI0 HaIIHHOCTI H
Oe3IeKku eKcIuTyarairii. Y pe3yibTaTi BABUESHHS TeMH 3700yBavi HAOYBarOTh 3HAHB 1 MPAKTUYHUX
HAaBUYOK IIOJI0O MPABHIBHOTO MPOEKTYBAHHS OCBITIIOBAJBHUX MEPEK, BHOOPY ONTUMAIIbHUX
CJIEKTPOTEXHIYHUX PIICHb 3 ypaxyBaHHSM €HEPreTUYHUX, CKOHOMIUYHHMX Ta EKCIUTyaTal[liHUX
YUHHUKIB.

Keywords: lighting network, power supply circuit, conductors, protection devices,
design, lighting installations.

Ilnan nexuii
1.Bubip Hanpyru 1 Jukepes KUBIICHHS;
2. OCHOBHI €JIEMEHTH Ta XapaKTepHHKa CXEMHU KHUBJICHHS OCBITIIOBATbHUX YCTaHOBOK;
3. Po3paxyHOK eJ1eKTpHUYHOI OCBITITIOBAIbHOT MEPEXKI;
4. Bumoru J10 OCBITJIIOBAJIbHUX MEPEK;
5. Bubip cxeMu >XKMBIICHHS;
. Bubip mapku npoBoJty Ta cioco0y MpoKJIa aHHs;
. Bubip rpynoBux IIuTKiB;
. Bubip amaparis 3axucry.
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Xia npoBeeHHsI JEKIIHHOIO 3aHATTS
I. Opranizauis rpynu;
II. MoTuBariis HaBYaJIbHOT AisNIBHOCTI. OroJIOIIEHHS TEMH M METH;
III. Buknagenssi Ta 0OrOBOPEHHSI HOBOTO MaTepiany.
IV. OrosnomieHHs 3aBIaHHs HA CAMOCTIHHE OMPAIIOBAHHS Ta M OTOBKY.

16.1. BuOip Hanpyru i a:xepeJ1 ;KMBJICHHSA

Jlnist OCBITIIIOBAJIbHUX YCTAHOBOK, SIK MPABHJIO, MA€ 3aCTOCOBYETHCSI HAIpyra 3MiHHOTO
CTpyMy Ipu 3a3emiieHoi HeiTpani He Buie 380/220 B, nns mocTiHHOTO CTPyMy 1 3MIHHOTO 3
1307150BaHOI0 HelTpaswtio - He Buiie 220 B. Hampyra 12 1 36 B 3acTocoByeThCs IepeBaXKHO ISt
MICIIEBOTO 1 NMEPEHOCHOTO OCBITIeHHS. [ 3abe3nedeHHs] HaJiiiHOI poOOTH Tra3opo3psSIHUX
JaMI Halpyra Ha HUX He MOBHUHHO Oytu Hmxkde 90% HominanbHOi. Hampyra y Bcix jgamn He
OBUHHO OyTH O11b11e 105% HOMIHATBHOTO.

[Ipu nanpysi cunoBux npuiiMauiB 380 B >KuBIIEHHS OCBITJIEHHS, SIK TIPABHJIO, TIOBUHHO
3ailicHIoBatrcs Bin TpanchopmaTtopiBs 380/220 B, cminmbHHX JUIsi CHJIOBOI Ta OCBITJIFOBAJIBHOL
Mepexi.

VYcTaHOBKa CaMOCTIMHHMX OCBITIIOBAJBbHUX TpaHCPopMaTopiB HEOOXiHA KOJIM Hampyra
380 B He Moxe OyTH JOMYIIEHO 32 YMOBaMU €JIeKTpoOe3neku (CreriagbHi eIeKTPOYCTAaHOBKH)
a00 KOJIM CHJIOBE HABAaHTA)KEHHS BUKIIMKAE HEMPUITYCTHMI KOJIMBAHHS HAIIPYTH.

16.2. OCHOBHi eJleMeHTHM Ta XAPAKTEPHHMKA CXeMH KUBJIEHHS OCBITIIOBAJbLHHUX
YCTAaHOBOK

J10 OCHOBHHX €JIEMEHTIB CXEMU >KMBJICHHS OCBITIIOBAJIbHUX YCTAHOBOK MOKHA BiTHECTHU:

Biguuii npuctpiii (BII) - CcykymHICTP KOHCTPYKIIM, amapariB 1 MNpUIadIB,
BCTAHOBJICHHX Ha BBOJII JIiH11 )KUBJICHHS B OYJIMHOK a00 MOTO BiIOKPEMJICHY YAaCTHHY.

BBignuii po3nogiabuunii npucrpiii(BPII) - BY Bxiodae B cebe amapatu ¥ mpuiiaau
JIHIHA, IO BIAXOOATE.

TIosoBumii posnogiibHuii  mwut (I'PII) - po3noainbHuid 1IUT, Yepe3 SAKUKH
3a0e31evyeThCs eJIEKTPOCHEPTIE0 BCIO OYIIBII0 a00 Horo BigocoOIeHa YacTHHA.

Po3nogiabuuii mynkt (PII) - mpuctpiif, B sKOMy BCTAHOBJICHI amapaTtH 3axHUCTy 1
KOMYTalliiiH1 anapaTty AJis OKPEeMHX eJIeKTponpuitMadiB ado ixX rpyi.

I'pynoBuii mmToK - NPUCTPid, B SKOMY BCTAHOBJICHI amapaTd 3aXUCTy 1 KOMYTalliiHi
amapaTd Uil OKPEeMHMX TPyl CBITHJIBHHKIB, INTENCENbHUX PO3ETOK 1 CTalioHApHUX
€JICKTOTIPOIEMHIKOB.

KBapTupHumuii miuToK - rpynoBuil NMTOK, YCTAHOBJICHUH Y KBApTUP1 1 TPU3HAUCHUHN IS
MIpUETHAHHS MEPEXKi, SIKa )KUBUTH CBITUJIBHUKH, PO3ETKU Ta CTAllIOHAPHI eEKTPOTpruiiMaYi.

IloBepxoBuii Po3MOALIbHMN IIMTOK - IIMTOK, YCTAHOBIEHUNM Ha MOBEpXaX >KUTIOBHX
Oy/AMHKIB IS )KMBJICHHS KBapTUP a00 KBApTUPHUX IIUTKIB.

EnexkrpommToBe npuMilieHHsl - TPUMIIIEHHS, JOCTYITHE TUTBKU AJs1 0OCIYrOBYIOYOTO
nepcoHaiy B sikomy BcraHosioroTeest BII, BPIL, I'PIL, Ta iHmi pacnpeaycTpoiicTsa.

KuBMiIbHA OCBIT/JIIOBAJIbHA Mepeka - Mepeka Bl PO3MOAUIBHOIO TMPHUCTPOIO
niicTaHii abo BiAraly>KeHHs Bl HOBITPSIHUX JiHIH enexTponepenayi go BII, BPII, I'PILI.
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Po3noainbHa mepexa - mepexa Bix BII, BPII, I'PII] no po3noainbHUX MyHKTIB, IIUTKIB
1 MyHKTIB JKMBJICHHS 30BHIITHHOTO OCBITJICHHSI.

I'pynoBa mepexka - Mepexa BiJ IIUTKIB 10 CBITWJIBHHKIB, IITENCENFHUX PO3ETOK Ta
HIIUX eJIEeKTPOIIPHIMAaYiB.

IIyHKT KUBJIEHHS1 30BHIIIHHOIO OCBITJIEHHSl - CJIEKTPUYHE PO3MOIUTLUMN MPHUCTPIN
JUTSL IPUETHAHHS TPYMOBOT MEPEKi 30BHINTHLOTO OCBITJICHHS JI0 JDKEpPEsa KUBJICHHS.

da3a HiYHOr0 pexkumy - ¢asa KUBWIBHOI a00 PO3MOIUTEHOT MEpeXi 30BHINITHBOTO
OCBITJIEHHS, HE BIOKIIIOYAECTHCS B HIYHI TOAUHH.

IpoBin 3apsaku CcBITWIBHUKIB - TPOBOAM, SAKi TPOKIAJAIOTECS BCEpEAWHI
CBITHJIHHHKA.

OcBiTiIOBaIbHI MEpEX1 BHYTPIIIHHOTO OCBITJIEHHS MOAUISIOTh HA JIHIL: )KUBUJIBHY, 1110
MPOKJIAJIA€ThCs Bl TpaHC(OPMATOPHOI MiACTaHLIi A0 TPYNOBUX IIMTKIB, Ta IPYNOBY — Bij
IPYNOBUX IIUTKIB JI0 CBITUJILHUKIB.

[To HamifHOCTI €JEeKTPOTOCTauYaHHsS OCBITJIIOBaJIbHA HABAHTAXKEHHS, SK 1 CHJIOBA,
JUTATHCS HA TPU KaTeropii.

Kusnennss waBantaxkenb Il  kareropii Moke  MPOBOAUTHCS  BiI  OJHIET
oHOTpaHc(hOpMaTOpHOM mifcTaHLii. ABapiifHe 1 poOoye OCBITIIEHHS MOBUHHI IIPHU LIbOMY MaTH
CaMOCTIIfHE JKWBJICHHSI, TIOYMHAIOYM BiJl PO3MOAUILHOTO INMHWTA TMiACTaHIl abo Bil BBOIY B
OymuHOK (puc.1).
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Puc. 1 - Cxemu xHBJICHHS OCBITJICHHS: @) BiJ 0JHI€T TpaHchopMaTopHOi miacTaHIii; 0)
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BiJl ABYX TpaHC(HOPMATOPHOI MiACTAHIIII.

B kxuBnsATH Mepekax OCBITJIICHHS 3aCTOCOBYIOTHCS SIK MariCTpasibHI, Tak 1 pamiajibHi
CXEMH B 3aJICXKHOCTI BIJI IOTY>KHOCTI 1 PO3TaIllyBaHHS OCBITJIFOBAILHUX IMUTKIB (pHC. 2, a, 0).
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Puc. 2 - CxeMu XMBIIEHHS OCBITJICHHS: a) -pajiiajibHa.; 0) -MaricrpajibHa
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XKusnennss naBanTtaxeHp Il kareropii mpu JOTpuMaHHI psAgy YMOB (HasBHICTb
[IEHTPATI30BAHOTO PE3epBY TpaHCHOPMATOPIB, KHUBJICHHS TpaHChopMaTopa HE MEHIIE, HiX
IBOMA KabemnsiMu 1 T.11.) (popMalibHO TOIMYCTHMO BiJl OJIHIET OJJTHO-TpaHC(OPMATOPHON MiFACTAHIIIT,
aJle HacmpaB[i JJs JaHO1 KaTeropii OakaHO MaTH OUIbII HAJIHY CXeMy >KMBJIEHHA. Tak, mpu
JBOX TpaHC(OPMATOPHHUX MINCTAHINT JKUBJICHHS 3IIHCHIOETHCS 3a cxeMoro (puc. 1, 0), npu
OJTHOTPaHC(HOPMATOPHOM MIICTAHIIIT )KUBJICHHS aBapPIHOTO OCBITIICHHS 3/IIHCHIOETHCS Bill 1HIIOT
nigcranmii (puc. 1, a).

JXKuBnenHs HaBaHTaXeHb | KaTeropii MOBMHHO 3/IHCHIOBATHCS HE MEHIIE HDK Bill ABOX
HE3aJeKHHUX JDKepell. SIKImo B 1BOX TpaHcPopMaTopHHX TiacTaHIii (muB. Puc. 1, 0) xuBneHHs
TpaHc(hOopMaTOPIB 3MIHCHIOETHCS BiJl ABOX HE3AIEKHUX JDKEpEN, TO TaKacxeMa BiKe 3a0e3rnedye
YKUBIICHHSI OCBITJTIOBAJIbHIX HABAHTAXKEHb | Kateropii.

[ToeananHsT CHJIOBUX 1 OCBITJIFOBAJIBHUX JIIHIN JKUBJICHHS MOXJIMBO JJI TPOMAACHKUX 1
KUTJIOBUX OyJiBeNb, a TAaKOX A BUPOOHMYMX OyniBeNlb JOMOMDKHOIO Xapakrepy. Y LHX
BHUIMAJKaX >KUBIICHHS OCBITJIIOBAIBHUX JIiHIA Tpeba 3AIHCHIOBATH TaKUM YHHOM, III00
WMOBIpHICTh 30€peKeHHS B HHMX Hampyru Oyna MaKCUMalbHOIO TPHU BIIKIIOUEHHI CHUJIOBHX
HaBaHTAKEHb.

16.3. Po3paxyHoK eJIeKTPUYHOI OCBIT/IIOBAJILHOI Mepe:Ki

Po3paxynkoBe HaBaHTakeHHS Pp - 11 HABaHTaXKEHHSI MO SIK1 TIPOBOIUTHCS PO3PAXYHOK
€JIEKTPUYHOI MepexKi, BUOIp nepepi3y NPOBIAHUKIB, BUBHAYAIOTHCS PIBHI HAIIPYTH Y JKEPET
CBITJIA.

SIKI0 U1 CUJIOBUX CIIOKUBAYIB PO3paXyHKOBE HABAHTAXKEHHS PI3KO BIIPI3HIETHCS BifT
BCTaHOBJIEHO1 Py (CyMa HOMIHAILHUX MOTYXHOCTEN BCIX CIIOXKUBAYIB), TO JUIS OCBITIIIOBAIbHUX
YCTaHOBOK PO3PaxXyHKOBE HaBaHTaKCHHS TPUOIU3HO JOPIBHIOE BCTAHOBJICHOT TOTYXHOCTI:

Pr=Py ke,
ne - Kc koedimient crpocy. Ipu BincyTHOCTI AaHuX 110 K¢ HOT0 3HAYEHHS CITiI IpUMaTH
pPIBHHM:

1-m1s npiOHUX BUPOOHUYKMX OY/IBEIb 1 TOPrOBUX MPUMIIIIEHb, 30BHIIIHHOTO OCBITJICHHS;

0,95- 1151 BuUpoOHMYMX OY/IBEIIb, IO CKIIAAIOTHCS 3 OKPEMUX BEITMKUX MPOJIHOTIB;

0,9- misa 6i6;i0TEK, aAMIHICTPATUBHHUX OY/IBEIIb;

0,8- mw1s BUpoOHUYMX OYy/iBEIb, IO CKIIAAIOTHCS 3 BEJIMKOTO YHCIa OKPEMHX
MIPUMIIIICHB;

0,6- 1 cKITaICbKUX MPUMIIIEHB 1 €ICKTPOCTAHIIIN, 110 CKIIATAI0ThCS 3 BEJIMKOTO YUCiIa
OKPEMHX MPUMIIIEHbD.

[Ipu po3paxyHKy TpymnoBOi Mepeski 1 BCiX JJaHOK aBapiifHOTO OCBITJIEHHS K¢ MpuitMaeThCs
piBauM 1. Po3paxyHkoBe HaBaHTaKEHHS 3aCTOCOBYETHCS B OCHOBHOMY JMJisi BUOOPY
KOMYTYIOYOTO arnapaTy i MpoBOJiB ab0 Kabemto, M0 KUBIATh MaricTpalbHUN OCBITIIOBAILHUN
IIUTOK.

16.4. Bumoru 10 OCBIiTIH0BaJIbHUX MeEpPeK

I[O PO3pPaAXYHKY OCBITIIFOBAJIbHUX MCPCIK CTABJIATHCA Taki BUMOTH:
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1. Bubip nepepi3zy npoBo/iiB NOBUHHI 3a0e31euyBaT HEOOXIAHI HAIIPYTH JHKEpEN CBITIA.
3HIKEHHS HANpPYTd MO BITHOIICHHIO O HOMIHAJIBHOTO HE MOBHWHHO y HAHOUIBII BiJaIeHHX
JIAMII TIEPEBHUIIYBATH HACTYITHUX 3HAYCHbD:

25% - y mamMm poGOYOTO OCBITICHHA MPOMHCIOBHX 1 TPOMAJCHKUX OyaiBeb,
MIPOXKEKTOPHOTO OCBITJICHHS 30BHIITHIX YCTAHOBOK;

5% - y mamm po0OYOro OCBITJIICHHS JKHTJIOBHX OYHiBENIb, 30BHINIHHOTO OCBITJICHHS,
BHKOHAHOTO CBITHJILHUKaMH, 1 aBapifHOTO OCBITJIICHHS;

10% - y mamm 12-36 B.

2. CTpyMOBi HaBaHTa)XCHHS Ha OKpEMi JPOTH HE TOBHHHI MEPEBHUINYBATH JOIMYCTHUMI
3HAUYEHHS, /Il BUOPAHOTO Iepepi3y 1 Marepiaiy.

3. BuOpani mepepidy MNpoOBOAIB TMOBHWHHI 3a0€3MEUUTH MEXaHIYHY MIIHICTh TPH iX
MOHTaXI1 Ta KCIUTyaTaIlii.

VY OynuHKax ciifi 3aCTOCOBYBATH KaOesi Ta mpoBoAu 3 MimHMMH xwiamu. JJo 2001 p
JOTIYCKaJIMCS allFOMIHI€B1 IPOTH. Y KUTJIOBUX OyIHMHKAaX NEPETUH MITHUX NMPOBIIHUKIB MOBUHHI
BIJIOBIAATH PO3PAaXyHKOBUM 3HAYEHHSM aJjie HE MEHIIIE:

-JIHIT TpynoBux Mepex 1,5 Mm2;

-JIiH1{ BiJl TOBEPXOBHX /10 KBAPTUPHUX LIIUTKIB 2,5 MM2;

-JIiH1T pO3NOAUTbHOT Mepex1 (CTOSKH) 4 MM2.

3a00pOoHSIETHCS TIPOKIIAJIAHHS B MOBEPXOBOTO NIMTKA B 3arayibHid TpyOi, KOpoOi abo
KaHaJl MpOBOJIB Ta KaOeqiB, IO >KMUBJIATH pPi3HI kBapTupu. He nomyckaerbcsi oO0'enHaHHS
HYJBOBUX POOOYHX 1 3aXHUCHUX MPOBITHUKIB PI3HUX TPYIL.

VY Bcix OymiBisX JiHII IpymoBOi Mepexi, IO MPOKIAJAIOThCSA BiJl MOBEPXOBUX 1
KBapTHUPHHUX IMHUTKIB JO CBITWJIBHUKIB 3arajbHOTO OCBITJICHHS, IITENCEIbHUX PO3ETOK 1
CTAI[IOHAPHUX EJICKTOPOIpPUiIMaYiB, IMOBHHHI BHUKOHYBAaTHCS TpHUIpoBiAHUMH ((pasuuii -L,
HYJIBOBUH pobounii -N, 1 Hynb0BHiA 3axucHuii PE).

JKuBunbHI 1 po3MOAUTBHI MEPEXKi, SIK MPAaBUIIO, BUKOHYIOTHCS MPOBOJAMH 1 KaOCISIMH 3
AMOMIHIEBIMM KUIaMH, AKIIO iX mepepi3 nopiBHIoE 16 MM? i Ginbre.

Jlinii rpymoBoi Mepexi BHYTPIIHBOTO OCBITJICHHS IIOBHHHI OyTH 3axuIieHi
3ano0bKHUKAMH Y aBTOMAaTUYHUMHU BUMHKayaMu. KoxkHa rpyroBa JiHis, K IpaBUiIo, TOBUHHA
Mictuth Ha ¢aszy He Ourbme 20 mamm pozxaproBanss, JPJI, JIPI 1 1. JI., B me uumcmno
BKJIFOYAIOTHCA 1 PO3ETKU. Y BHUPOOHUYHUX, TPOMAACHKUX OYIIBISAX Ha oAHO(A3HI Tpynu
OCBITJICHHS CXO/IiB, TOPHUII], KOPUJIOPIB AOMYCKAETHCS MPUETHYBATU A0 60 JaMi po3kaproBaHHS
MOTYXKHIcTIO 10 60 BT. Y rpynoBux niHiAX, sIKi )KUBJIATH JaMiH nMoTykHIicTI0O 10 kBT 1 6inbmre,
KOJKHA JIaMIIa IOBUHHA MaTH CAaMOCTIMHHI arapar 3axXucTy.

Ha mouaTtky k0XHOi TpymoBoi JiHIi, B TOMY YHCIi >KUBHUTHCS PO IIMHOIPOBOIB,
MOBUHHI OyTH BCTaHOBIICHI amapaTty 3aXMCTy Ha BCiX (a3HUX MPOBOJaX. YCTAaHOBKA araparis
3aXUCTY B HYJbOBUX 3aXUCHUX MPOBITHUKAX 3a00POHSETHCS.

Po6oui Hy1bOBI MPOBIAHUKYN TPYMOBUX JIiHIA MOBUHHI MPOKJIAJATUCS TIPHU 3aCTOCYBaHHI
MeTalleBUX TpyO CHUIbHO 3 (ha3HUMM MpPOBIAHMKaMU B OAHIA TpyOi, a NpU NPOKIAJaHHI
KabensiMu abo 0araToKMJIBHUMH MPOBOJIAMH MOBHMHHI OyTH YKIaJieHI B 3arajbHy OOOJIOHKY 3
(a3zHUMU ITPOBOIAMH.

CninbHe TpPOKJIaJaHHS MPOBOJIB 1 KabediB TpyMoBUX JiHIA poOOYOro OCBITIECHHS 3
I'PYNOBUMM JIHISIMU OCBITJIEHHS O€3MEKHU 1 €BaKyalliifHOIO OCBITJIEHHS HE PEKOMEH/IY€EThCS.

16.5. Budip cxemu KuBJIeHHS
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CxeMu KHMBJICHHS OCBITJIIOBAJIbHUX YCTAaHOBOK NMOBHHHI 3a0€3e4yBaTu:

— HeoOXiTHHI piBeHb HAAIHHOCTI KHUBIICHHS;

— periaMeHTOBaHI PiBHI HANPYTH 1 HOCTIMHICTh HANPYTH JHKEPeia )KUBICHHS;

— MPOCTOTY 1 3pYYHICTh €KCILTyaTallii;

— €KOHOMIYHICTh YCTaHOBKH.

VYV OLIbIIOCT] BUITAAKIB OCBITIIOBAIILHI HABAHTAKEHHS KUBJIATHCS BiJl CUIOBUX LIEXOBUX
tparcopmatopiB Harpyroro 6(10)/0,38 kB i3 3a3eMiIeHOI0 HEUTPAUTIO BTOPUHHOT OOMOTKH.

BuxopuctaHHs  CaMOCTIHHMX  OCBITJIFOBAIBHUX  TpaHCHOpMATOpIB  OOMEKYETHCS
BUIAJKAMH, KOJHM XapakTep CHUJIOBOTO HABAaHTAXECHHS HE A€ MOXIIUBICTh 3a0€3MeYuTH
HEOOXIiJJHY SKICTh HANPYTH, KOJU BUKOPUCTOBYETHCS JUIS CHJIOBHX HABAHTA)KEHBb HAIIPyra BHIIE
380 B Ta xomu cucrema Hampyr 380/220 a6o 220/127 B menmpumyctuMa sl OCBITIIIOBAJIBHOL
YCTaHOBKH 32 YMOBAaMHU O€3IIEKH.

B ocBiTNIOBaIbHUX Mepekax pO3pI3HSIOTH >KUBWIBHI 1 TpynoBi diHil. KuBuibHa JiHISA
3'€eIHY€ JKEpeNo >KMBJIEHHS 3 IPYMOBUMM LIUTKAMU OCBITIEHHS. ['pymoBi JiHIi cioyxaTh A
MpUETHAHHS CBITUJIBHUKIB JI0 TPYNOBUX LIUTKIB.

['pymoBi mMUTKK MalOTh SK BBOJHWH amapar 3aXHCTy, TaK 1 alapaTd 3axXuCTy Ha KOXKHY
IPYNOBY JiHIIO, 0 BiIXoauTh. 3rigHo IIVE cTpym 3axucHUX amapaTiB Ha rpyHOBHUX JIHISX HE
MOBUHHUI MepeBuIyBaTH 25 A 3a BHHATKOM JIHIN, IO >KHUBJIATH JIAMIIM PO3’KapIOBaHHS
OJIMHUYHOIO NOTYXHIcTI0 500 BT 1 Gublire 1 ra30po3ps/IHi JIaMIu MOTYXHICTIO 125 BT 1 Ounblie,
y IbOMY BUIIAJKY CTPYM 3aXMCHOTO anapara He IOBUHHUM NepeBUIyBaTH 63 A.

KinbKicTh CBITHIIBHUKIB, 110 MIAKIIOYAETHCSA HA OHY a3y TPYMoBOi MEpeki HE TTOBUHHA
MepEeBUILYBaTH:

— mist namn pozxkaproBanss, JIPJI, JIPU i natpieBux — no 20;

— JI7Is JIFOMIHECLIEHTHHUX JaMII — 10 S50;

— JIJIsl KCCHOHOBHX JIaMT TIOTYXHICTIO 10 KBT 1 BHiie — He Oubie oaHied.

Y KOHCTPYKTHBHOMY BUKOHAHHI KUBWJIbHI JIIH1T BUKOHYIOTHCS YOTHUPUIIPOBOHUMH TPH
Mepeki 3 3a3eMJICHOI0 HelTpamo 1 Tpuda3sHUMH B Mepexax 3 130Jb0BaHOI0 HEHTpauIio.
I'pynosi niHii Moxyrs Oyru omHodazHumu (1d + N), aBodazaumu (2¢d), nBodazHuMH 3
HYJIBOBUM IpoBojioM (2¢ + N), Tpudazaumu (3¢) 1 tpudazaumu gotupunpoBigaumu (3¢ + N).
OcranHii BUJ JiHIT BAKOPUCTOBYETHCS HAWOLIBIIT YacTO, TOMY IO JO3BOJISIE 3MEHIIIUTH TIepepi3
MPOBIAHMKOBOIO Marepiary, 3a0e3MeunTd PIBHOMIpHE HaBaHTaKEHHS (a3, 3HU3UTH KOSQIITIEHT
MyJIbCAIlil PH KUBJICHHI CBITHJIBHHKIB Bij pi3HUX (a3.

Cepennss noBXkWHA TpU(pa3HUX UYOTHUPUIIPOBIAHUX TPYINOBUX JIHIA AN CHUCTEMU
nanpyroro 380/220 B ckmamae 80 M, mns cuctemu Hampyr 220/127 B — 60 M, moBxuHa
JBOTIPOBIAHUX TPYMOBUX JIiHIH - BiAMOBIAHO 35 125 M.

Po3pi3HsAOTH pajiayibHi, MaricTpajibHi 1 3MIIIaHI CXEMHU >KUBJICHHS OCBITIIIOBAJILHUX
yCcTaHOBOK (pucyHoK 23). PasiainbHi cXeMH BHUKOPUCTOBYIOTHCS MPHU BUCOKUX HABAaHTAKEHHSIX
rpynoBux MmMUTKIB (mopsaky 100-200 A) i 3a6e3neuyroTh OUIbII BUCOKY HAIIMHICTH *KHBJICHHS.
MaricTpajibHi CXeMH JO03BOJISIOTH 3a0IIAKyBaTH MPOBITHUKOBHI Martepiai 1 amaparypy Ha
PO3MNOAUIPHUX MYHKTaX, OJIHAK MAIOTh MEHIIY HaJIHHICTh KUBJICHHA. 3MilllaH1 CXeMHU OJIepKaln
HallOUIbIIe MOMUPEHHS Yepe3 IXHIO THYUKICTb.

16.6. Bu0ip Mapku npoBoay Ta cnoco0y NpoK/JIaJaHHs

181



[IpoBo/IOM Ha3MBa€ThCA MPOBIAHUK EJIEKTPOCHEPrii, MpU3HAueHWil st ii mepemadi.
[TpoBinm Moke OyTH TOJUM, TOJIMM 3aXWINCHUM, 130JIbOBAHUM HE3aXUIEHUM 1 130JbOBaHUM
3axuIIeHuM. ['omii MpoBix HE Ma€ Hi 130JI00YUX, Hi 3aXHCHUX 00O0JIOHOK. ['oymii 3axuIneHui
MPOBiJT Mae 00OJOHKY (0OMOTKA, OOMIIETEHHS, Iap eMaii i T.1I.), mo obepirae MPOBITHUK BiJ
Kopo3ii. I[IpoBiAHKK 130JILOBAHOTO HE3aXHUILEHOTO MPOBOAY YKIAJACHUH B 130J10I09Y O0OOJIOHKY
(ryMOBY, IUIaCTMAacoBy 1 T.M.), ajle He Mae OOOJOHKH, IO 3aXWIIA€ BiJ TOMIKO/PKEHb
MEXaHIYHUMU JiIMHU. [30J1b0BaHI 3aXWIIeH] MPOBOAM MAlOTh 30BHIIIHIO OOOJOHKY (METajeBy,
TyMOBY 1 T.IL.), IO 3aXHUIIA€ BiJ MEXaHIYHUX Jid, a TaKOX BiJ Jii BOJIOTH, CBITJIA, PI3HUX
XIMIYHUX pedoBHH. [30J1bOBaHI MPOBOAM HA BIIMIHY Bil HE130JbOBAHUX MOKYTh OyTH HE TUIBKU
OJIHOKHJIHUMH, aJie 1 0araToXMIbHUMH, TOOTO MOXKYTh CKJIAATHCS 3 NEKUTBKOX 1307 1bOBAHHX
OJIVH BiJl OJJHOTO MPOBIIHUKIB, YKJIAJICHUX B 3araJIbHY 3aXHCHY 00OJIOHKY.

[ITHypoM Ha3WBA€THCS MPOBIAHUK, IO CKIANAETHCA 3 JBOX 1 OUIbIIE CKPYYEHUX MIDK
co0010 130JIbOBAaHMX JPOTIB, LI0 MalOTh 3HAYHY THYYKICTIO, a00 3 JEKUIbKOX 130JIbOBAHUX
THYYKHUX ITPOBO/IIB, YKIAJCHUX B 3araJIbHy 00O0JIOHKY.

KaGenem Ha3uBaeThCs MPOBITHUK, IO CKIAAAETHCS 3 OJHIET 00 NEKUIBKOX CKPYYEHHMX
pa3oM 130JIbOBAHMX XKW, YKIAJIEHUX Yy T€pMETHYHY OOOJOHKY (aIIOMIHIEBY, CBUHIIEBY 1 T.1I.),
MOBEPX SIKOT MOXKYTh OYTH HaHECEH1 3aXUCH1 IOKPUBH.

OCHOBHMMHM KOHCTPYKTMBHHUMH €JIE€MEHTaMU IPOBOJIIB, HIHYpiB 1 KabeniB €:
CTPYMOITPOBITHA JKUJIA, 130111151, 000JOHKA 1 30BHIIIHI 3aXHUCHI TOKPHBH.

CTtpyMOTIpOBiHI KUJIM BUKOHYIOTH TEPEBAXKHO 3 MIifl, TIOMiHIFO a00 aToMOMIIl 1
HOPMYIOTh 32 IX Epepi3oM.

XKwmn 3 amoMinilo Tepepizom Bin 2,5 10 16 MM? BKIIOYHO BHTOTOBJISIOTHCS
OJIHOJIPOTOBHUMH, & BEJIMKUX TEpPEPi3iB — 0JTHO- 200 6araToApOTOBUMH (CKPYYCHHMH 3 OKPEMHUX
JPOTIB).

MigHi CTpYMOIIPOBIIHI JKHJIA 3QJIEKHO BiJ €KCIUTyaTalliiHUX BHMOT 0 TPOBIIHUKIB
BHUTOTOBJISIIOTh HOPMAJIBHUMU, THYYKHUMH a00 0COOJIMBO THYYKUMH. ['HYYKl 1 0COOJIMBO THYYKI
XKUITU OyIb-SIKUX TIEPEPi3iB BUTOTOBIISIOTH 0araToapOTOBUMH.

3ayie)KHO Bl TpW3HAYEHHS IS 130JISI0i1 KWl KaOesiB, MPOBOJIB 1 HIHYPIB MOXYTh
3aCTOCOBYBATHUCS Pi3HI COPTH KaOEIBHOTO Mamnepy, T'yMH 1 IJIacCTMacH.

KabGenpHuii marmip 3aCTOCOBYETHCS YISl 130JISIII1T JKMJI CHJIOBHX 1 KOHTPOJIBHUX KaOemiB.
[TanepoBa cTpiuka HaKIAJAETHCS METOJOM OOMOTKHM Ha CTPYMOIIPOBIIHY KUITY 1 IPOCOYYETHCS
y BakyyMi HaTOBUM a00 CHHTETUYHUM MacCJIOM.

[30/1111i{HI TYMH BUTOTOBJISIIOTh Ha OCHOBI HATypajJbHOIO 1 CHHTETHMYHOTO Kay4yKiB.
XapakTepHOI0 OCOOIUBICTIO TAKOT 130JIA1111 € THYYKICTh Ta €TaCTHYHICTb.

BynkaHni3oBaHa ryma HakJIaJa€eThCs CYLIUTBHUM IIAPOM HA CTPYMOIIPOBIIHI UM JIPOTIB,
Ka0eliB 1 MHYPIB.

3HaYHOTO TOILIUPEHHs Halyja 130 3 MOMIXJIOPBIHUIOBOTO IJIACTHKATY, IIO SIBIISE
co0010 CyMilll MOJIXJIOPBIHUIOBOI CMOJHM 3 pI3HMMH IulacTh(dikaropamu, crtabuiizaTopamu i
¢dapbuukamu. [lo mepeBar niaacTuKaTy HaJIeXUTh HOro HETOPIOYICTh, BOJIOIO- 1 MacIOCTIHKICTb,
JOCTaTHS THYUKICTh 1 eacTuyHiICTh. CyIlijIbHA MIIACTMACOBA 130111 3aCTOCOBYETHCS B CUIIOBHX
Kabemnsax, MpoBoJiax 1 MIHypax.

Jiig 3aXuCTy 13071111 Bif [1ii CBiTJa, BOJIOTH, XIMIYHUX PEYOBHH, a TAKOX Ui 00epiraHHs
BiJl MEXaHIYHUX il OLIBIIICTH APOTIB, KAOEIIB 1 IHYPIB 3a0€3MeUyIOTHCS 000TOHKAMHU.

MertaneBi 000JIOHKM € HalOULIbII TepMeTHYHMMH. HaifuacTime iX BHMIOTOBIAIOTH 3i
CBUHIIIO 1 amoMiHito. [TopiBHSAHO i3 CBHHIIEBUMU OOOJIOHKAMM ATIOMIHIEBI MEXaHIYHO OLIBII
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MII[Hi, MAIOTh MEHIITY Bary i Kpaiie IpoTHCTOSTh BiOpalisiM. CBHHIIEBI 000JOHKHM MAalOTh OLTBITY
MeXaHI4HY CTIHKICTb.

EnexTponpoBoKOO Ha3WBaIOTh CYKYMHICTh MPOBOAIB 1 KabemiB 13 KpIMUICHHSMU,
MIATPUMYIOUUMH 1 3aXUCHUMH KOHCTPYKIISIMH, 1110 IO HUX HAJIEKATh.

3a crmoco0OM BHUKOHAHHS IPOBOJKU YCEpEIUHI MPUMIIIEHb IISATHCS Ha BIAKPUTI #
npuxoBaHi. /10 BIIKpUTUX HaJIeKaTh MPOBOJIKM, BAKOHAHI IT0 IOBEPXHSX CTiH, CTEIb, 1O (epmax
Ta IHIIMX KOHCTPYKIisAX. [IpoBOJKH, BUKOHAHI MPOBOJAMH, HALITYXO 3aKIaJCHUMH B TLTI
OyaiBenbHUX KOHCTPYKLIX (IiJ IIapoM INTYKaTypKH, MO MEPEKPHUTTAX Yy KOHCTPYKIIi mimior),
HA3MBAIOTHCS HE3MIHHHMH.

CriocoObu BUKOHAHHS MPOBOJIOK BU3HAUYAIOTHCS 3 YpaxyBaHHSM TaKUX YMHHHUKIB: YMOB
CepelloBHINa B TMPUMINICHH], TPU3HAYCHHS TMPUMIMIEHHA, OCOOIMBOCTEH Oy/iBEIbHUX
KOHCTPYKIIHM 1 TEXHOJIOT11, 3pyYHOCTI eKCcIuTyaTallii, ekoHoMiku. Ciii BpaxoByBaTH, 1110 TEPMIHU
BUKOHAHHS E€JEKTPOMOHTaXXHUX poOIT Oarato B YoMy 3ajexaTh BiJ MPUUHATOTO CIOCOOY
TIPOBOJIKH.

B ycix Bumaakax moBUHHI JOTPUMYBATHUCSI BUMOTHY TIOKEXKHOI 1 €JIEKTPOOE3NEKH.

Hpotu i kabemni 3 TYMOBOIO 1 IJIACTMACOBOIO 130JISIIIEI0 3a0€3MeUyIOThCSI 000JOHKAMU 3
rymMu abo miactMmacu. /I 3axucTy OOOJIOHOK BiJI MEXaHIYHUX MOIIKOJKEHb 1 KOpo3il
3aCTOCOBYIOTHCS 3aXHMCHI MIOKPUBU: OpOHS 1 30BHILIHIN TOKPHUB.

Mepexi BUpOOHHYMX Ta JONMOMDKHHUX OyAiBENb CI11 MEPEeBaKHO BUKOHYBATH BIIKPHUTO:
TPOCOBHMH TPOBOJAMH; KaOEISIMHU 1 3aXUINEHUMH TPOBOJAMH;, HE3aXUIICHUMH 1301bOBAaHUMH
MMPOBOJIAMH Ha 130JIATOpax, B JJOTKaX, B KOpoOax, B TpyOax; MUHOMPOBOIAMH.

[IpoBoskKM mIHypamMu W TPOBOJAAMH Ha POJIMKAX PEKOMEHAYETHCS BUKOPHCTOBYBATH
TUTBKH 17151 Oy1iBEIb Ta CIIOPY/ B CUTBCHKIM MICIIEBOCTI Ta TAMYACOBHX.

EnexTponpoBoAKM HE3aXUIIEHHMMH 130JbOBAHUMH MPOBOJAAMU Ha 130JIATOPAaX MOXKYTh
BHUKOPHUCTOBYBATHCSA B YCIX HEBUOYXOHEOE3MEUHNX YCTAaHOBKAX, B TOMY YHCIHI i 30BHIMHIX. B
OCTaHHIHN Yac 1ed BUJ MPOBOJKU BUTICHIETHCS TPOCOBUMU €JIEKTPOIPOBOIKAMHU.

B okpeMux Bumagkax Ha 130J9TOpax Kpalie MPOKIaJaaTi ToJIi MPOBOIH, IO TO3BOJICHI B
yCiX MOXEX0- Ta BUOyXOHeOe3NmeyHuX MpumilieHHax. Lleil ke BuA MNpPOBOJKH SBISIETHCA
MepeBaKalOUUM B YCTAaHOBKAaX 30BHIIIHHOTO OCBITJICHHS — IS MIOBITPSHUX JITHIM.

TpocoBi eneKTponpoOBOAKM MOXYTh BHKOHYBATHCS KaOelsMH Ta IPOBOJAMH, IO
MPOKIIAJIAIOTHCS IO TPOCY a0 APOTI, a TAKOXK CIEIaIbHUMHU MTPOBOJAMH.

[IpoxnaganHs mpoBoAiB B Tpybax ciin oOMeXyBaTH, NOMYCKAlO4YM i1 JIMIIE B THX
BHIA/IKaX, KOJU 0e3TpyOH1 TPOBOJIKU HE MOXKYTh OYTH BUKOPHUCTAHI.

[Mupoko, e 1€ MOXIJIMBO 33 YMOBaMH CEpeIOBHINA, MOBHUHHI BHKOPHUCTOBYBATHUCS
IIMHOMIPOBOAM, B TOMy uuciai ¥ ocBimmoBanbHi — HIOC-67, ILIOC-73, mo 3a0e3nedyroTh
BHUCOKY 1HIyCTpiali3allito eJIeKTPOMOHTaXXHUX POOIT.

[lepciekTUBHUMU  JUIsI  JKUTJIOBHX Ta  TPOMAACBKUX  OyJliBeNIb  SBISIOTHCS
€JIEKTPOTIPOBOJIKH, 1110 BUKOHYIOTHCS IIPOBOJAMHU B €JICKTPOTEXHIYHUX IIIHTYCAX Ta HAKJIAJIHUX
1 3a0e3MeuyloTh KOMIUIEKCHY MPOKIAAKY CHJIBHOCTPYMOBHMX Ta CIabOCTpyMOBUX Mepex. B
NesIKUX KOHCTPYKIIAX Oy/iBelb BOHU MOXYTh OyTH OJHMM 3 HalpealbHIMIHUX BHJIB 3MIHHOI
MIPOBOJIKH.

[IpoknanaHHs TIUIOCKMX TPOBOMAIB JIO3BOJIIETbCA B CYXHMX, BOJIOTUX Ta CHPHX
npuMilieHHsAX. JlomyckaeTbcs MpPOKIaJaHHS IUIOCKUX IPOBOJAIB HAa OKpeMHUX AUISIHKaxX B
IUTACTMACOBUX Ta METAJIEBUX TpyOax.

JUist 3aKpUTOrO MPOKIJIAZAHHSA B OCHOBHOMY IOBHHHI BUKOPUCTOBYBATHUCS MpPOBOAU 0e3
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3’ennyBanbHOi TiBku — [ITIBC, TIIIIC; aas BiAKpUTOro MPOKIAJaHHA HpPU3HAYEHI MPOBOIH
[I1B, IIIIII, a mpu mpokJIaJaHHi MO0 AEpeB’SIHUX Ta IHIINX roproynx ocHoBax — [1ITP.

JlomycKaeTbes 3aMiHa MpHU 3aKPUTOMY MPOKIIAAaHHI INTOCKUX MPOBOIIB mpoBogamu I1B.

Jns mpokiagaHHs B 3eMJi OKpiM OpOHBOBaHMX KaOeniB MOXYTh OyTH BHKOPHCTaHI
Kabeni B moniBiHUIXIOpHIHOMYIUTaH3i— AAs, AAIL.

Kabeni B miacTMKOBOMY MUIaH31 TMOBHHHI BHKOPHCTOBYBATHCS MJISi TPOKJIATAHHS B
arpecHBHUX I'PYHTaX Ta B 30HAX 3 BUCOKUM PIBHEM OIYKaIOUHX CTPYMIB.

B TyHemsx, a Tako Ha KaOeNbHUX KOHCTPYKLIAX 1 ckobOax BcepenuHi OyniBii
PEKOMEHIYEThCSl POKIaJaHHd OpOHBbOBaHMX KabenniB 0e3 30BHIMHBOTO MOKpUTTS (AABI) Ta
HeOponboBanux kabenis (AAI', ABBI', BBI', ABPI',BPI', AAIllg).

16.7. Bubip rpynoBux mTKiB

PosnoaineHi 1 rpynosi madu, OpUCTpOi, TYHKTH 1 UIUTKUA NPHU3HAYEHI IS PO3MOJUTY
CJICKTPUYHOI CHEepTii, 3aXHUCTy ENEKTPUYHHX YCTAHOBOK TPH IMEPEBAHTAKEHHSIX 1 KOPOTKHX
3aMHMKaHHSX, a TaKOX JUIsl HedacTux (10 6 3a TOAMHY) ONEpaTUBHUX BKJIIOYEHb 1 BIIKIIOUEHBb
€JIEKTPUYHUX K.

3a mpU3HaYEeHHSIM I'PYNOB1 IIUTKU AUISTHCS Ha JIB1 TPYMH:

e Ui IPOMHUCIIOBUX, aIMIHICTPATUBHUX 1 TPOMAJCHKUX OyIBEIb 1 CIIOPYI;

e IS )KUTIIOBUX OY/IBEIb.

3a poaoM 3axXMCTy BiJ Jii HABKOJMIIHBOTO CEPEIOBHUINA IIUTKA MOXXYTh MaTH TaKl
KOHCTPYKTHUBHI BHUKOHAHHS: 3axXuIleHe, 3aKpuTe, OpPU3KOHENPOHUKHE, IHIOHETIPOHUKHE,
BHOYX03aXHIlEeHe 1 XIMIYHOCTIHKE.

3axuIleHUMH Ha3UBAIOThCS TPYIOBI IMUTKHA, KOHCTPYKISA SIKAX BHKIIOYAE MOKIIMBICTH
BUIIAJIKOBOTO JIOTHUKY JIO CTPYMOIIPOBIIHUX YACTHH 1 MOTPAIUIHHS BCEPEAMHY IIUTKA CTOPOHHIX
MIPEIMETIB.

3aKpUTUMH HA3MBAIOTHCS 3aXHWIEHI TPYMOBl IMWTKH, B SKAX BHYTPINIHIA TPOCTIp
BITOKpEMJICHUH BiJl 30BHIIIHBOTO CEPEIOBHINA OOOJOHKOIO, 110 MEPEIIKOKAE TPOHUKHEHHIO B
HBOTO IHITY. SIKIIO K YIIUIbHEHHS 000JIOHKM BUKOHAHO TAKMM YMHOM, 1110 BCEPEIUHY IIUTKA HE
MIPOHUKAE APIOHUI MU, TO TaKe BUKOHAHHS IPYMOBOTO HIUTKA HA3UBAETHCS MUICHETPOHUKHUM.

BpuskoHenpoHUKHI MPyNoBI MUTKA MalOTh MPUCTPOT, IO MEPEUIKOHKAIOTh IPOHUKHEHHIO
B HUX BOJITHUX OPHU30K, 10 MAJA0Th i1 KyTOM JI0 45 TpaayciB 10 BEPTUKAII 3 OYAb-SIKUM KYTOM.

BuOyxoHenpOHUKHUMU HAa3UBAIOTHCS TPYMNOBI HIUTKH, IO MAalOTh OJHE 3 BUKOHAHb
BUOYX03aXHUIEHOTO YCTaTKYBaHHS.

['pynoBuMu muTKaMu, CTIAKMMH B yMOBaxX il Ha HUX TOTO YH IHIIOTO XIMI4HO
arpecUBHOTO  cepeloBUIa (XIMIYHOCTIHKI), HA3WBAIOThCA IIUTKH, B SKUX BHOpaHi
KOHCTPYKIIHHI MaTepiaiu 1 BUAU MOKPUTTIB HAIITHO MPOTUCTOSTH arpecii cepeoBHILA.

3a croco0oM yCTaHOBKH IPYMOBI HTUTKU MOIUIAIOTHCS TaK:

e IS BIIKPUTOI YCTAHOBKH Ha CTiHAX, KOJIOHAX, KOHCTPYKIIISX;

e IS 3ariau0IeHOl yCTaHOBKH.

s BigKpUTOi YCTAaHOBKM 3aCTOCOBYIOTHCS HIUTKH Oyb-SKOTO 3 BHUIIETEpPETIYeHUX
BHUKOHAHb 3a POJIOM 3aXHCTY Bif il HABKOJUIITHKOTO cepeaoBuia. [l 3arnubneHoi yCTaHOBKU
IIUTKH BUTOTOBIISIOTHCS JIUIIIE B 3aXUIIIEHOMY BUKOHAHHI.

HluTkM B 3aXUIIEHOMY BHKOHAHHI MOXYTh BCTaHOBIIOBATHCA B YCIX HPUMIIIEHHSX,
OKpIM CHUpHX, NWIbHUX, BHUOYXO- 1 TMOXKEXKOOE3MeUHUX, a TAKOXK MPHUMIMIEHHAX 3 XIMIYHO

184



aKTUBHUM CEPEIOBHIIEM. Y TaKOMY BHIJISJII BUTOTOBJISIOTH IIUTKHU JJIS )KUTIOBUX OYAMHKIB 1
OUIBIIOCTI MPUMIIIEHB aJIMIHICTPATUBHUX 1 TPOMAJICHKUX Oy1iBEIb.

[Ipu BuOOpI MMIUTKIB s KOHKPETHUX IMPHUMIIMIEHb Yy TMEpIry 4Yepry HeoOXiJHO
OpIEHTYBAaTUCS HA JOMYCTHUME JJIsI JAaHOTO CEpEelOBHUINAa KOHCTPYKTMBHO HAWIpOCTIme i
JCIIEBIIE IX BUKOHAHHS.

Po3minryroun mMTKH, CITi O MOYJIMBOCTI BHOMpATH JUIs X YCTAHOBKH NMPHUMIIICHHS 3
KpaluMi YMOBAMH CEPEIOBHIIA.

KoHcTpykIlis muTKa MOBUHHA JOIMYCKaTH 3aMiHy 3aXMCHUX KOMYTAIIHUX amapariB 0e3
JEMOHTAXy IIUTKIB.

KoHTakTHI 3aTHCKadi JJIs TPUEAHAHHS KUBWIBHUX JIHIA 1 BIAXITHUX JIHIA TOBUHHI
JIOTIYCKaTH MpHUETHAHHS K MIJIHUX, TaK 1 aJlOMIHIEBUX JApoTiB abo kabeniB. [loBuHHa OyTH
3a0e3reyeHa MOKJIMBICTb BBEJCHHS 1 BUBEJIEHHS JIIHIN SIK 3BEpXY, Tak 1 3HU3Y IIUTKA. [[BepisTa
IIUTKa [OBUHHI BUIBHO BIAKpUBaTHCA Ha KyT He MeHme 120 rpagyciB s 3a0e3neyeHHs
3pY4YHOCTI €KCILTyaTallii.

[Ipu BupilleHH]1 MUTaHb PO3MILICHHS TPYNOBUX LIUTKIB BPaXOBYIOTh TaKi pEKOMEHAAIIIi:

a) IIUTKA TIOBMHHI PO3MILIIYBaTHCS 1O MOXJMBOCTI B IEHTPI 30CEPEKEHHS
HAaBAaHTAXXEHHS, OCKUIbKM THUM CaMHM CKOPOYYEThCS MPOTSDKHICTH TIPYHNOBOI Mepexi 1
3MEHILYEThCS Tepepi3 APOTIB; AOMYCKAETHCS 3CYB IPYIMOBUX MIMTKIB Y OIK JKepest KUBJICHHS;

0) LIMTKY TOBHHHI BCTAHOBIIIOBATHCS B MICLSX, BUIBHUX BI YCTaTKyBaHHS 1 3pyYHHUX
st oOciayroByBaHHs. PexomeHayeThcs, 0coOmmMBO B OymiBasAx 0e3 I1i101000BOT poOOTH,
PO3MIIITYBaTH IIUTKU TMOOJM3Yy OCHOBHHMX BXOJIB. Y IeXaX 3 XIMIYHO aKTUBHHM, MHJIBHHUM 1
HECTIPUSTIMBAM  CEPEJIOBUIIEM PEKOMEHIYETbCS BCTAHOBIIOBATH IIMTKH Y  IEXOBHUX
€JICKTPOTPUMIIIICHHSIX;

B) IIMTKHM TIOBHHHI, SK TPaBUJIO, 3a0€3MeuyBaTH >KUBJICHHSAM Ti TIOBEpXHU Oy/iBeslb, HA
SIKHX BOHU BCTAHOBJICHI; BUHATOK JIOMYCKAETHCS IS IIUTKIB aBApPIfHOTO OCBITJICHHS;

I) IATKA 3 BUMHKadaMu Tpeba po3MillyBaTH Tak, 100 Oynau BHIIHI KEpOBaHI HUMH
CBITHJIBHUKWY,

1) y OyIIBIIAX 3 TEXHIYHUMU [TOBEPXAMH JIJIs )KUBJICHHS CBITUJILHUKIB, 00CIIYyTOBYBAaHHX 3
TEXHIYHOTO MOBEPXY, IOMYCKAETHCS YCTAHOBKA IIUTKIB HA TOMY CAaMOMY TEXHIYHOMY IOBEPCI.

Y gjmaHuii 4yac Uil BUPOOHMYMX 1 TPOMAJACBKUX OyiBeab HaWOLIBII HIUPOKO
3aCTOCOBYIOTH TaKi TUIH I'PYINOBUX IIUTKIB:

e posnoainbHi myHkTH cepii [TP8501, TIP8503 1 I1P8703 3 oaHO- 1 TPHUIOJIOCHUMU
aBTOMAaTaMu;

e posnoainbHi madu cepii IIIK8S5 3 yoTupma TPUIIONTIOCHUMH aBTOMAaTaMU 1 4OTHpMa
TpudazHUMU KOHAECHcaTopamMu NOTyxHIcTI0O mo 33,3 kBAp s mnigBumieHas cos@PJIB/]
(3amicTh po3noAUTbHUX MYyHKTIB [1P 41);

e rpynosi Ty Iy J0Y-8501 — A0Y-8508 3 0AHOMOIIOCHUMU aBTOMATaMU;

e muTKH 3aBOAIB «EmekTtpomontaxk» Tumie OIl, OII, OIIB, VYOIIB 3
OJTHOTIOJIFOCHUMH aBTOMaTaMH;

e IIUTKU PO3MOALTY €HEeprii pylnoBUX CUJIOBHX 1 OCBITIIOBaIbHUX Mepex LI[PO 8505 3
OJTHOTIOJIFOCHUMH aBTOMaTaMH;

e INUTKU ocBiTMOBaibHI Tpynosi IO 8505 3 oaHo-, 1BO-, TpHU- 1 YOTHPUIIOIOCHUMHU
aBTOMaTaMH;

e INUTKUA OCBITIIOBAIbHI BUOyxoHenmpoHukHi tunmy HIOB-A 3 oaHomomtocHUMHU
aBTOMaTaMH.
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3acTOCOBYIOTH TAKOXK IIUTKU MICIIEBOTO BUPOOHHIITBA.

JIBepisiTa UTKA MOBUHHI BUTBHO BITYUHATUCS HA KYT HE MEHIIE 120° nyist 3a6e3meueHHS
3py4dHOCTi eKkcruryatarii. JIBepusita TOBUHHI MaTh BOYJOBaHUN 3aMOK, IO BHKIIOYAE iX
MHUMOBLUIbHE BIIKpUBAaHHS B HE3aMKHEHOMY CTaHi 1 IO 3aMHKA€THCS MO OaKaHHIO KITIOYEM.
Bignosinno mo IIYE B mmTkax st MpOMHUCIOBHX OYAWHKIB 3aTHUCKadi A TPUETHAHHS
HYJIBOBHX MPHUBOIIB €ICKTPUIHO 3’ €AHYIOTHCS 3 METAJIEBUM KOPITYCOM.

16.8. Bubip anapariB 3axucry

VYci ocBITIIOBaTIbHI MEpEKi MOBHHHI MAaTH 3aXHCT BiJ CTPYMIB KOPOTKOTO 3aMHUKaHHS
(K3), a B messkux BUMaJAKax TaKOXX B1JI MEPEBAHTAKEHHS .

3axucCT B/ IEpEeBaHTAKEHHS TOBUHHI MaTH:

e MEpeXi BHYTPIIIHbOTO OCBITJIEHHS, BUKOHAH1 BIJKPUTO MPOKJIAJEHUMH MIPOBOJAMH 3
rOPIOYOI0 30BHIIIHBOIO 000JIOHKOIO a00 130JIALIETO;

e OCBITJIIOBAJIbHI MEpEX1 B JKUTIOBUX 1 TpPOMAJChKUX OyAIBIsAX, Yy TOPrOoBUX
MPUMILIEHHAX, CIy*)O0BO-MOOYTOBUX MPUMIIIECHHIX MPOMUCIOBUX HIANPUEMCTB, BKIHOYAIOUU
Mepeski sl TOOYTOBUX 1 MEPEHOCHUX eIEeKTpOonpuiiMayiB (Ipacku, YaiHUKY, IIUTKH, KIMHATHI
XOJIOIMIBHUKH, MUJIOCOCH, MPaJIbHI 1 IIBEWH1 MAIIMHM 1 T. 11.), IpU OyAb-SKUX BUAAX MPOBOJIOK;

e MeEpexi y BUOYXOHEOE3NMEeUHNX 1 MOKEeKOHEOS3NEYHNX 30HAX MPHU OY/b-SIKHUX BHIIAX
MIPOBOJIIB, KaOeiB 1 clocobax MPOBOJIKH.

3axHCT OCBITIIOBAJIBLHUX MEPEX 3IIMCHIOEThCS arnapaTaMH 3aXUCTy. AMapatoM 3aXUCTy
HA3WBAETHCS arapar, 0 aBTOMATHYHO BIJKITIOYAE ENEKTPUYHE KOJIO, SKE 3aXHUINAETHCS, TPU
aHoMaJbHUX pexkumax. Jlo amapaTiB 3axUCTy HajeXaTh 3alMOODKHUKY W aBTOMATHYHI BUMHKaY1
(aBTOMATH).

JInst 3aXHCTy OCBITNIFOBAIBHUX MEPEK HaWOUIBbII TOIIMPEHI aBTOMAaTHYHI BHMHKAYI.
Onniero 3 mepeBar aBTOMariB Nepel 3am00DKHUKAMU € MOJKJIMBICTh BUKOPUCTAHHS iX HE JIMIIE
SIK 3aXUCHUX, aJie 1 IK BUMUKAJIBHUX arapaTiB (amapariB yrpaBJIiHHS).

J1J14 3aXUCTY OCBITIIIOBAJIbHUX MEPEX CII1J1 3aCTOCOBYBATH aBTOMATH 3 PO3IIIILIIOBaYaMH,
10 MalOTh 0OEPHEHO 3aJICKHY BiJl CTPYMY YacOBY XapaKTEPUCTHKY (i3 3pOCTaHHSAM CTPyMY 4ac
BIIKJIIOYEHHS ~ 3MEHIIYEThCS).  ABTOMAaTH, IO  MawTh  JIMIIE  EJNEeKTPOMAarHiTHUN
MUTTEBOIIIOYMIPO3UITLIIOBAY, JI OCBITIIIOBAIbHUX MEPEX 3aCTOCOBYBATH HE PEKOMEHIY€ThCSI.

ABTOMaTHYHI BHUMHKa4i, 3aCTOCOBYBaH1 JUIsl 3aXUCTy OCBITJIIOBAIbHUX MEPEX, MarOTh
TaKi, 00EpHEHO 3aJIeKHI1 Bil CTPyMY YacOBI XapaKTEPUCTHKH PO3YIILIIOBAYIB:

e TEIUIOBI HEPETyIbOBaHI;

e KOMOiIHOBaHI (TEIIOBI i1 €EKTPOMArHiTH1) HEPETyIbOBaHi;

e KOMOiIHOBaHI (TEIIOBI i €IEKTPOMArHiTH1) Peryab0BaHi.

3axucT eNneKTpUYHUX Mepex Bia crpyMmiB K3 moBuHeH 3abe3medyBaTH BiAKIIOUEHHS
aBapiifHOI AUISHKY 3 HAMMEHIITUM YacoM 1 [0 MOXIJIMBOCTI BUMOTH CEIEKTHBHOCTI.

s 3a0e3neueHHs] CeJeKTUBHOCTI 3aXUCTY , SIKIIO 1€ HE MPHU3BOIUTH JI0 3aBHILEHHS
nepepizy NpOBIIHUKIB, CTPYM KOKHOTO amapaTa 3aXHUCTy PEeKOMEHAYEThCS OpaTu He MEHII HiX
Ha JBa CTymeHi OuUIbllle HACTYIHOTO amapara, BUUIYYIOYM BiJ eJleKTpolpHiimaua,
HaWBIIaJICHIIOTO BiI JpKepena >KUBIEHHS. Pi3HUIE HE MEHIe HDK Ha OJUH CTYIiHBb
000B's13KOBa B yCiX BUMAIKAX.
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HowminanbHi CTpyMH yCTaBOK aBTOMATIB 1 INIABKUX YCTABOK 3arIOODKHUKIB CITil BUOMpATH
0 MOXIJIMBOCTI HaWMEHIIUMH 32 pO3PAaXYHKOBHMH CTPYMaMH JAUIIHOK MEpexi, IO
3aXUIIAI0ThCA.

Amnapatu 3axXucTy MOBUHHI BCTAHOBIIIOBATHCS B TAKHUX ITYHKTAaX OCBITJIIOBAJILHOT MEpPEXKi:

e y MICIIX TPHETHAHHSI MEpEekKi A0 JpKepen >KuBIeHHS (posmoaiibHi mutu TII,
PO3MOALIBHI MYHKTH, MariCTpayibHi IWHOTIPOBOAM Ta iH.);

e Ha BBEJCHHSX y OYyIiBIIi;

e Yy TIpYNOBHUX IIHUTKAX Ha MOYATKY KOXKHOI IPYIIOBOI JIiHiT;

e Yy MiCIAX 3MEHIIEHHS MTepepi3y NPOBOIIB Y HAMPSIMKY JI0 €IeKTPOIIPUIMAYiB;

e 3 0OKy BHWIIOI HANpPYrW 3HIDKYBAJBHHUX TpaHCPopMaropiB. VY IHMX BHUMAIKAX
HOMIHAJIbHI CTPYMH IUIAaBKHX €JIEMEHTIB 3alOODKHUKIB 1 CTPYMH YCTaBOK aBTOMATIB IOBHHHI
OyTH SIK MOXHa OJMK4Ye 0 HOMIHAJIBHOTO CTpyMy TpaHchopmaropiB. [lpu kuBjIeHHI OJHIEO
IPYyIOI0 He OUIbIIEe TPhOX TpaHC(HOPMATOPIB 3aXUCT MOXKE 3/IHCHIOBATHCS 3araJIbHUM 3aXUCHUM
arapaToM Ha MOYaTKYy JIiHIi;

e 3 00Ky HMKYOi Halpyru 3HWKYBaJIbHUX TpaHchopMaTopiB.

Amapatu 3aXHMCTy B OCBITJIIOBIBHUX MEpEkKax IOMYCKAETbCS HE BCTAHOBIIOBATH B
TaKUX MICIISIX:

e IIpU 3HIDKEHHI Mepepi3y — MO JOBXKHUHI JIHIT 1 Ha BUATAIYXEHHSIX BiJ Hel, SKIIO
3aXMCHHM amapart JIiH1T 3aXMIIAEe TaKOXK JAUITHKY 31 3HI)KEHUM Tepepi3oMm;

e IIpU 3MEHIICHHI Mepepi3y — MO JOBXKHUHI JIHII 1 Ha BIArady>KEHHSAX BiJ Hei, AKIIO
3MeHIeHul nepepiz He MeHie 50 % nepepizy No4YaTKOBOI AUISHKY JIHIT,

e y MiCISIX BIArajmyKeHb Bl JIHII [0 eJNeKTponpuiiMayiB Mayoi MOTYKHOCTI
(CBITHIBHUKH, TTOOYTOB1 €JIEKTPOTIPHIIAIH 1 T.11.), SKIIO KUBWJIbHA JIIHIS 3aXUIIAETHCS arapaTom
3 YCTaBKOIO He Oubie 25 A 6e3 0OMeXeHHs JOBXHUHH 1 Tepepi3iB;

e y MiCISIX BiATaTy)K€Hb BiI JiHII 0 eJIeKTpONpUiMaviB Majoi MOTYKHOCTI
(CBITUILHUKH, TIOOYTOB1 €IEKTPONPUIAAN 1 T.I1.), SKIIO JIHIS 3aXUIIEHA armapaToM 3 YCTaBKOIO
Buie 25 A, aiie He OutbIie 63 A mpu JOBXKUHI 0 3 METPIB MPH OYIb-IKOMY CIIOCO01 MPOKIIA KK
1 IpH MPOKJIAII y CTaleBid TpyOi 6€3 0OMeKEHHS JOBKUHH.

AnapaTtu 3axucCTy NOBHMHHI BCTAHOBIIIOBATHUCS O€3MOCEpEAHbO B MICLSAX MPHUETHAHHSA
MIPOBO/IIB, IO 3aXMIIAIOTHCS, 0 KUBUIBHOI JIHII.

Amnapaty 3axuMcTy NOBUHHI BCTAHOBJIIOBATHCA B KOJI TAKUX ITPOBOJIB:

e IIPU 3aXUCTI MEpeX 3aMoODKHUKAMHM OCTAaHHI IOBHHHI BCTAaHOBJIIOBATHCS B YCIX
HOPMaJIbHO HE3a3eMJICHUX MOJiocax 1 ¢a3zax. YCTaHOBKa 3aMO0DKHHUKIB Y HYJbOBHX POOOYMX
IIPOBOJIaX 3a00POHSETHCS;

e IpU 3aXMCTI MEPEXK 13 TIyX03a3eMJICHOIOHEHTPAIII0 aBTOMAaTaMM iX pO3UIILIIOBadi
IIOBHHHI BCTAHOBIIIOBATHCS B YCIX HOPMaJbHO He3a3eMJIEHUX IpoBojax. B oaHodaszHux
JBOTIPOBIIHUX JIIHIAX Yy BUOyXOoHeOe3euyHNX 30Hax kiacy B-1 po3uimitoBaui aBTOMAaTiB MOBUHHI
BCTAQHOBJIIOBATUCS B JIAHII031 ()a3HOrO 1 HYIHOBOIO POOOUYOro MPOBOJIB, MPH LOMY IS
OJIHOYACHOTO BIAKIIIOYEHHS MOBHUHHI 3aCTOCOBYBATHCS JBOIOJIOCHI aBTOMAaTH; NpPH 3aXHUCTI
MepeX 3 I130JIbOBAaHOI0 HEWTPaJUII0 y TPUIIPOBITHUX Mepexax TpU(a3HOro CTpyMy 1 Y
JBOTIPOBIIHUX Mepekax OAHO(A3HOTO 1 MOCTIHHOI CTPYMY JOIYCKA€ThCS BCTAHOBIIIOBATH
PO3UIIUIOBaYl aBTOMATIB Yy JIBOX (hazax mpu TPUIPOBIIHIN Mepexi 1 B 0HIHN ¢a3i (mostoci) nmpu
ABoMpoBiAHIA Mepexi. [Ipu 1iboMy B Mexax oJiHi€l i Ti€l caMol eJIeKTPOYCTAaHOBKH 3aXUCT CIIiJ
3MIIACHIOBATH B OJIHUX 1 TUX caMuX (pazax (IoJrocax).
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Jisi  3aXMCTy €NIeKTPUYHUX TEepeTHHIB BiJA CTPyMIB KOPOTKOTO 3aMHUKaHHS 1
NepeBaHTAKEHb 3aCTOCOBYEMO aBOMAaTW4HI BHMMKaui. Ha mnpuknani mepmoi rpymm s
KEepYBaHHS CBITJIIOM 3ICHIOEMO PO3paxyHOK 1 BUOIp aBTOMAaTHYHOTO BUMUKAYa 3T1THO YMOB:

ITo HomiHanbHIi Hampy3i aBTOMAaTa

Usa 2Usnm,
ne Uy — HOMIHAJbHA Hanpyra apTomara, B; Uy — HOMIHAIBHA Hampyra Mepexi, B;
[To HOMiHAIBHOMY CTPYMY aBTOMAra
IH.a. = Ipo3p.1,
1€ lya — HOMIHATBHHNA CTPYM aBTOMATA, A; lposp.1 — HOMIHAIBHUI PO3PAaXyHKOBHU CTPYM TPYIIH.
3a CTpyMOM TEIJIOBOTO PO3UIILIIOBaYa
IH,pOS'—[, > Ipo3p.1, : KH.T,
ne Kur — KoediuieHT HaAIMHOCTI, SIKUH BpaxoBYe DPO3KUIAHHS 3a CTPyMaMH CIIpallOBaHHS
TEIJIOBOTO PO3UIILIIOBaYa.

AHaJoOTiyHO, 3 YypaxyBaHHSIM HaBaHTaXEHb, 3MIMCHIOEMO BHUOIp aABTOMATHUYHUX
BUMUKAYIB ISl IHIIMX OCBITITIOBAILHUX TPYII.

IuTanns 1is camonepeBipku

1. Slka cucremMa Hampyr BHUKOPUCTOBYETHCS JUISI JKUBJIGHHS OCBITIIOBATBHHX 1
OTIPOMIHIOBAIEHUX YCTaHOBOK?

2. Sk knacuQiKyrOThCs €NEeKTPUYH1 OCBITIIIOBAJIbHI MEPExkKi?

3. SIxi nomycTUMI1 BIIXUJICHHS HAPYTU B CUTbCHKUX EJIEKTPUYHHUX Mepexax?

4. Sk BIuMBaE BIAXUJICHHS HAIPYTyd Ha poOOTY JIaMIT pO3KaPIOBAHHS?

5. IlepepaxyBaT OCHOBHI €JIEMEHTHM Ta XapaKTepHUKA CXEMH >KHUBIICHHS
OCBITJIIOBAJIbHUX YCTaHOBOK;

6. Po3paxyHOK €JIEKTPUYHOT OCBITIFOBAILHOT MEPEXKI,

7. BuMoru 710 OCBITTIOBAIBHUX MEPEK;

8. Bubip cxemu KUBJICHHS;

9. Bubip Mapku npoBojy Ta criocoOy MpoKJIagaHHsI;

10. Bubip rpyrnoBux HIUTKIB;

11. Bubip amapariB 3axucTy.

3aB1aHHSI HA CAMOCTIliHE ONPAIOBAHHSA Ta MiJATOTOBKY
1. CamocTiiiHO BiTHOBHTH Matepiall 3 BUMOT IPU MPOEKTYBaHHI OCBITIIOBAILHOT MEPEXKi

OCBITJIIOBAJIbHUX YCTAHOBOK.

2. CaMocCTiiHO oOmpaioBaTH J0JAaTKOBUI  Marepian Ha Temy: PospaxyHok
OCBITIIIOBAJILHOT MEPEX1 [0 BTPATI HAIPYTH.

TEMA Nel7. KEPYBAHHHAM OCBITJIEHHAM B IPUMIIIEHI TA 3AXUCT
EJJEKTPOYCTAHOBKO OCBITJIIOBAJIBHOI MEPEXKI

Mera: o3HaiioMMTH 3700yBadiB BHUIIOI OCBITM 3 MOJKJIMBUM BapiaHTOM YIpaBIIIHHSA
OCBITJICHHSIM B MPUMIIIIEH] Ta 10r0 3aXUCT.
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AHoTanin

B Temi po3riisiHyTO OCHOBHI CIOCOOM KEpyBaHHS OCBITJIICHHSIM, 30KpeMa 3aCTOCYBAHHS
BUMUKAYiB, KOPHJOPHUX CXEM Ta amapaTiB KepyBaHHS, SKi 3a0e3MeuyioTh palliOHalIbHE
BUKOPHUCTAHHS €JIEKTPOCHEPrii Ta 3pYy4HICTh ekcruryatamii. HaBemeHo mpukiaam opraHizaiii
YIPaBIIiHHS OCBITJIICHHSM Y TNPUMIMIEHHSIX PI3HOTO NPU3HAYEHHS, CHOCOOM MiIKITIOUYEHHS
BHMUKAYiB Ta BUMOTH JI0 iX po3MimieHHsi. OKpeMy yBary NpuIiIEHO TTUTaHHIM eNeKTpoOe3neKkn
— 3aCTOCYBaHHIO NMPHUCTPOiB 3axucHoro BinkiaroueHHs ([13B), Bubopy cucrem 3azemuienns (TT,
TN, IT) Ta iX MO3HAYEHHSM BIOMOBIMHO 10 MDKHAPOIHHX CTAaHAAPTIB. PO3KPHUTO CYTHICTH
3aXHMCHOTO 3a3€MJICHHS SIK OCHOBHOTO CIIOCOO0Y 3amoOiraHHs ypaskeHHIO EJIEKTPHYHUM CTPYMOM,
M0JIAHO CXEMH BHKOHAHHSI 3a3eMJICHHSI KOPITYCiB CBITHIIBHUKIB 1 €IEKTPOOOIIaTHAHHSL.

Keywords: lighting control, electrical safety, protective shutdown, grounding, lighting
network, energy efficiency.

Inan nexuii
1. YipaBniHHS OCBITJIEHHSIM;
2. Enextpobe3neka Ta 3aXUCT B OCBITIIOBAJIbHUX YCTaHOBKAX;
3. 3a3eMJIeHHS B OCBITJIIOBJIbBHUX YCTaHOBKAX.

Xia npoBeieHH JeKIIIHHOr0 3aHATTHA
I. Opranizauis rpynu;
II. MoTtuBaris HaBYaJIbHOT AITIbHOCTI. OTOJIONIEHHS TEMU i METH;
I11. Buknagensas Ta 0OroBOpeHHs HOBOTO MaTepiaiy.
IV. OronomieHHs 3aBaHHs Ha CAMOCTIHE OTpaIlfoBaHHs Ta MiATOTOBKY.

17.1. YnpaBJ/iiHHSI OCBITJIECHHSM

VYrpaBiiHHS €IEKTPUYHUM OCBITJICHHSAM 3a0e3reuye OakaHy OCBITJICHICTh B OYIbSKHI
4ac MpH MIHIMaJIBHOMY CIIOXKHBaHHI eHeprii. J{oCBiz 3acTOCYBaHHS CHCTEM YITPaBJIiHHS ITOKa3aB,
10 MOKHA 3MEHILMTHU MMOBHUM BUTpaTa €Heprii Ha OCBITIEHHS Outbll HiK Ha 70%. YnpaBiiHHS
OCBITJICHHSIM HEBEJIMKUX MPUMIIICHb MPOBOJAUTHCS BUMHKaYaMH PO3TallIOBYBAaHUMU OISl BXOY,
SK TIpaBUJIO, 3 OOKY JIBEpHOI py4yKH; JJIsl €Mi30JIMYHO BIABIAYBaHUX MPUMIIIEHb (BEHT.Kamep,
KOMOPH 1 T.J1.)-1103a MPUMIITIEHb, B IHIINX BUMaJAKaX B MpUMIIICHHAX. [Ipu 4ucii CBITHIBHUKIB Y
MPUMIIICHHST OUIbIIE OJHOTO PEKOMEHIIYEThCS YCTaHOBKAa HE MEHIE JBOX BHMHUKadiB. [liis
MPOTSDKHUX MPUMIIICHB 3 KUTbKOMa BXOJIaMH, 110 HE BUKOPUCTOBYIOTHCS SIK TOCTIHI MPOX0IU
(xabenpHI rasiepei, TyHENIl TOIIO), YIPABIIHHSI OCBITICHHSM PEKOMEHAYETbCA 3IIMCHIOBATH 3
yCiX MOKJIMBUX BXO/IIB 10 TaK 3BaHIN «KOPUAOPHIID cXxeMolo, 300pakeHoi Ha puc. 1.

(HOnb) K;.J
cetb 2208 ]
L
i (daza)
=5 1 Lo 2

Puc. 1 — KopunopHa cxema OCBITJICHHS
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Amnapatu ynpaBiiHHS 3a3BHYail BCTAHOBIIIOIOTHCS HA BCiX (pa3HUX MPOBOAAX 1 Ha 000X
MIPOBOJIAX MEPEXi MOCTINHOTO CTPyMy. 3aXMCHI 1 BIIKIIOYAIOTh amapaTy HEe BCTAHOBIIOIOTHCS B
HYJIBOBHX MPOBOJAX, KPiM HYJIHOBHX IPOBITHUKIB JABOMPOBIIHUX JiHIA Yy BUOYXOHEOE3MEUHUX
NPUMIIIEHHAX. AapaTy yrpaBiliHHSA MOBUHHI BCTAHOBIIOBATUCS HA BBOJIAX:

-y Bci OyniBmi i cnopyau - mpH XapdyBaHHI HaBaHTaXeHb Ha TOK Outemie 20 A Bifg
OKPEMO PO3TaIIOBAHUX ITiICTAHIIIN;

-B TOPTOBI, KOMYHaJIbH1 IPUMIIICHHS Ta 1HII BiJJOKpeMIIeH1 B
aJIMIHICTPATHBHOTOCTIOJAPCHKOMY BiTHOIIIEHHI CIIO’KUBAYI;

-B NIOKEKOHEOE3MeUH] CKITAIH.

17.2. EnexTpobe3nexka Ta 3aXUCT B OCBITJIIOBAJIbHUX YCTAHOBKAX

Enextpobe3nexka - cucrema opraHizallifHMX 1 TEXHIYHMX 3axoAiB 1 3acoOiB, IO
3a0e3MeuyoTh 3aXUCT JIto/Ied BiJ] HEOE3[eYHOTO BINIUBY €JIEKTPUYHOTO CTPYMY.

Jlig 3axucTy o€l BiJ ypakeHHs eeKTPUYHUM CTPYMOM IIpY HEHaBMHUCHOMY KOHTAKT1
3 3HAXOJATHCS T HANPYroK MPOBITHUMH YaCTMHAMH E€JIEKTPOYCTAHOBKH 1 JUIS 3amoOiraHHs
3aropsiHb, 110 BUHUKAIOTh BHACIIIOK MPOTIKAHHS CTPYMIB BUTOKY 1 3aMHKaHb Ha 3eMJII0, abo
PO3BHBAIOTHCS 3 HUX CTPYMIB KOPOTKOTO 3aMHUKaHHS B JaHUH Yac 3aCTOCOBYIOTH MPHUCTPOL
3axucHoro BinkmoueHHs (113B).

B Vkpaini o06oB's3koBe 3actocyBanHs [I3B permameHTyeTbcst TUITUM  PSAIOM
HOPMAaTUBHUX JIOKYMEHTIB Y TOMY YHCJ1 1 JUIS YCTAHOBKH X B aJMIHICTpaTHUBHUX, KHUTJIOBUX 1
noOyroBux OymuHkax. Tak sk BUOIp 3ac00iB 3aXWCTy B 3HA4HIN Mipi 3aJCKHUTh Bifl CHCTEMHU
3a3eMJICHHS MEpexXi TO pa3oM 3 BrmpoBakeHHsM [I13B mmpokoro mommpeHHs HaOyaud HOBI
CXeMHU 3'¢JTHAHHSI €JIEKTPOYCTAHOBOK 13 3eMJIEIO.

Cxema 3'emHaHHS 3 3€MJICI0 1€ CTAaHIAPTHUM TEPMIH, IO XapaKTEPU3yE METOJ
3a3€MJICHHS CTPYMOBEIYYHX MPOBOJAIB HU3bKOBOJIBTHOI €JIEKTPOYCTAaHOBKH, a TaKOK KOPITYCiB
cnoxkuBayiB. Croci0 3'€lHaHHA 3 3€MJICI0 CTPYMOBEAYYHUX MPOBOMIB HA3MBAETHCA PEKUMOM
HeWTpani. B emekTpoycraHoBIli OyauHKY BiH MOXXe OyTH peasli3oBaHUM TpbOMa PI3HUMHU
nuisixaMu. HaBmaku Koprycy B KIHIIEBOMY PaxyHKY 3aBXKIW IPHEIHAHI 0 3eMill OymiBmi, nie
BOHH BCTAHOBJICHI, a00 Oe3mocepeHbo, ad0 uepe3 HyJIbOBHH MPOBiJ.

Jlo TenepilrHbOTO Yacy MepeBakHa OUIBIIICTh €IEKTPUYHUX CXeM B YKpaiHi Iie cxema 3
[IIyX03a3eMJICHOK HEUTPAILIIO ajie 3a KOPAOHOM BiJ I1i€1 CXeMH MOCTYIOBO BiIMOBIISIOTHCS.

3a MDKHapOJHOIO Kiacu]iKalliero cucTeMa MO3HAYaeThCs ABOMa OyKBaMU Tepia 3 SKUX
BKa3ye peXUM poOOTH HEWTpalll JpKepela IKUBJCHHsS, Jpyra - MeETaJeBUX KOPIYCiB
eJIeKTpoOoOIaTHaHHS. Y MO3HAYEHHSIX BUKOPUCTOBYIOTHCS MOYATKOBI JIiTepH (hpaHIy3bKHX CIIiB:
T (terre - 3emus) - 3azemsieHo; N (neuter - HEWTpasib) - NMPHEIHAHHS 10 HEUTpall JpKepena
(3anynutn); I (isole) -i3omipoBaHno.

Ilepenbaueno Tpu cucteMu 3a3eMieHHs Mepex (auB. Puc. 2).
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a) 0) B)
Puc. 2 — Cucrtemu 3a3emnenns: a) TT - HeliTpanb pkepena 1 KOpIycy eleKTpoInpHuiiMadis
3azemuieHi; 6) TN - HelTpalib JpKepenia 3a3eMiIeHa a KOpPITyCH eJIeKTponpuiiMayiB 3anyieHi; B) IT
- HEUTpaJib JpKepena 1301b0BaHUM a KOPITYCH €JIEKTPOIPUiMadiB 3a3eMJICHI.

3acTocoByrOThCA M AonaTkoBi Jitepu: S - ¢yHkiis 3axucty PE (HynboBoro poGouoro
MPOBOJTY), OKpeMa BiJl HyJIb0BOTO 3axucHOro npoBoay (N); C — dyHKIIIS 3aXUCTy 3arajibHa I
pobodoro i 3axucHoro nposoay (PEN) to6ro mposin omwn. Hampuxman, TN-S - HyasoBuUi
poOounii Ta HyIbOBHI 3axucHuil posauieHi; TN-C - Hyab0BUH poOOUM 1 HYITbOBUN 3aXUCHUM
cymimeni; TN-CS - HynapOBI MPOBITHMKM Ha TOJOBHUX IUITHKaX Mepexi o0'eqHaHi, a
MOYMHAIOYM 3 SKOTO TO AUISIHKM HYJbOBUN MPOBIIHUK PO3IUIAETHCS Ha JBa Ha poOOUMil 1
HYJIbOBHH 3aXHUCHUM.

17.3. 3a3eMJieHHSsI B OCBIT/JIIOBAJIbHUX YCTAHOBKAX

3a3eMJIeHHS Ma€ Ha METi 3a0e3MeUnTH Oe3MNeKy JIOANHU MPU TOTHKY HOTO 0 METaIeBUX
KOPITYCIB €JIEKTPOOOJIaTHAHHSA, SKI ONMMHWIKCS T Halmpyrow. Y Mepexax i3 3a3eMJICHOI0
Hertpaunro 1o 1000 B  3a3emiieHHs 3OIHCHIOETBCS  3'€AHAHHSAM  METAJICBUX YacCTHH
eNIEKTPOYCTAaHOBKH 3 HYJIBOBUM IIPOBOJIOM, IO ITPU 3aMHUKaHHI HA 1i YaCTHHU ()a3HOTO IPOBOLY
CTBOPIOE KOPOTKE 3aMHKAHHS 1 BeJle 10 BIJKIIIOYCHHS aBapiifHOT TUISHKY armapaTtaMy 3axXucTy. Y
Mepekax 3 130JIbOBAHOIO HEWTPALII0 1 B Mepekax 3 IOCTIHHUM CTPyMOM 3a3E€MJICHHS
3IIMCHIOETHCS 3'€JHAHHSIM METAJIEBUX YACTHH 3 3a3€MJIIOBA4aMH 3a JOIIOMOTOIO 3a3E€MIIOI0UNX
IPOBITHUKIB, IO BE/E 10 3HIDKCHHS /10 O€3MeYHUX 3HA4e€Hb BEIWYMHU CTPYMY, IO MPOXOAUTH
4yepe3 TUIO JIIOJWHM OpU JOTUKY HOTO 1O IMX YacTWH, W0 ONUHIIMCSA i Harpyroro.
3a3emileHHS HEOOXiTHO B YCIX MNPHUMINIEHHSAX 3 MIJBUIICHOI HEOE3MeKow 1 0CcoOIMBO
HeOe3MEeYHHX, a TAK0XK Y 30BHILIHIX YCTAHOBKAX NMPH HOMIHAIBHUX HANpyrax Mepexi nmonaxn 42
B 3minnoro 1 Bume 110 B nocriiiHoro ctpymy. ¥V BuOyxoHeOe3eUHUX YCTAaHOBKAX 3a3€MJICHHS
BUKOHY€EThCS MpU Oyab-sKiil Hampy3i B ToMy uucil 1 npu Hampysi 12 - 36 B. He mimsaraiors
3a3€MJICHHIO MeETajeBl KOPIyCH 1 KOHCTPYKI[li €JEeKTpPOYCTAaHOBKM B MPUMINICHHIX Oe3
MiIBUIIIEHOI HeOe3NeKu, HaNpUKiIa] B MPUMIIMIEHHAX MXUTJIOBUX 1 IPOMAaJCbKHX OyaiBenb 3
130JIFOI0OYMMH  TTATIOTaMH 1 HOPMaJIbHUM CEpEJIOBUILEM. 3a3eMJICHHS KOPIYCY CBITHJIbHUKA
BIJITATY’)KEHHSIM Bil HYJIBOBOTO pOOOYOro MPOBOAY BCEPEANHI CBITHIIBHUKA 3a00POHSETHCA.
CxeMa Takoro 3a3eMJIeHHs IIpeCcTaBjIeHa Ha puc. 3.
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Puc. 3 — Cxema 3a3eMJICHHSI KOPITYCY CBITHJIbHUKA

IMuranns 1A camonepeBipku

1. TTosicCHUTH TPUHIIMIT YIPABJIiHHS OCBITICHHSAM B IPUMIILIEHI;
2. Enextpobe3neka Ta 3aXUCT B OCBITIIOBAJIbHUX YCTaHOBKAX;
3. OmnucaTy npoliiec 3a3eMJIEHHS B OCBITJIIOBAJIbHUX YCTaHOBKAX.

3aBaaHHS HA caMOCTiliHe ONPALIOBAHHS Ta MIATOTOBKY
1. CaMmocTiiHO BITHOBUTH MaTepial 3 ONKCY BaplaHTIB YNPaBIIHHSA OCBITJICHHSIM B
MPUMILIEH] Ta HOTO 3aXKCT.
2. CaMOCTIMHO OIpalffoBaTu J10JIaTKOBUN Martepiayl Ha TeMy: Po3paxyHOK eneKTpuyHOT
Mepeski 32 yMOBaMH MIHIMyMY BUTPaTH MPOBIIHUKOBOIO MaTepiay.

TEMA Nel18. MOHTAK YCTAHOBOK J1JIS1 OCBITJIEHHSA TA OITPOMIHEHHSA

Mera: o3HaiioMuTH 3700yBaviB BHINOI OCBITH 3 TPOIECOM MOHTAaXY YCTaHOBOK IS
OCBITJICHHS Ta OTPOMIHEHHS.

AHoTaNiA

B Temi posrmsiHyTO Kiacu@ikaiifo Ta OCHOBHI XapaKTEPUCTUKH CBITWJIBHHUKIB 1
ONPOMIHIOBAYiB, OCOOJIMBOCTI 1X KOHCTPYKIIii, CBITJIOTEXHIYHI TapaMeTpd Ta o0macTti
3actocyBaHHsa. [logaHo  3arajgpHi  BIIOMOCTI TPO  ONPOMIHIOBAJIBHI ~ TpWIAmd  JJIs
yibTpadioseToBOro, BUAUMOTO Ta iH(PPAUYEpPBOHOTO iala30HiB BUIIPOMIHIOBaHHS. BHUCBITICHO
SIBHIIIE CTPOOOCKOMIYHOTO e(eKTy, WOTro BIUIMB HA CHPUHHSATTA PyXy Ta CIIOCOOM YCYHEHHS.
OxpeMy yBary MpHIUICHO OpraHi3amii MOHTaXy OCBITIIIOBAJbHHX MEpPEX, IMpaBUIaM
MPOKJIAIaHHs TIPOBOJIOK, CKJIAJIAaHHIO IUIAHY OCBITICHHS CUIBCHKOTOCIIONAPCHKHUX CIIOPYI,
BUOOpY amapaTiB KepyBaHHsS i 3axucTy. PO3IISIHYTO NPUKIaId MOHTaXy TPYINOBUX JIHIH
OCBITJICHHSI 3 JIFOMIHECIICHTHHUMH JIaMITaMH, METOJHU PO3MITKH, IJrOTOBYI Ta OCHOBHI €Tamu
€JIEKTPOMOHTAKHUX POOIT.

Keywords: installation, lighting installations, irradiator, lamp, electrical wiring,
stroboscopic effect, electrical safety.

IInan nexmii
1. Knacuikaris Ta OCHOBHI XapaKTepUCTUKH CBITUIILHUKIB.
2. 3aranpHi XapaKT€pUCTUKHU OMPOMIHIOBaUei.
3. CrpobockonmiyHui eeKT Ta CrocoOr HOTo YCYHEHHS.
4. MoHTax TpyNOBUX JIiHIN OCBITJICHHS 3 TIOMIHECIICHTHUMH JIAMITaMHU.
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5. CknaaHHs MIaHy OCBITIIOBAIBHOT MEPEXKi MPUMIIIEHb CUTCHKOT'OCIIONAPCHKUX
CIIOPY/.

6. [Ipukiiag MOHTaXy IMPOBOJIOK OCBITIICHHS 3 BPaXyBaHHSM BHMOT YHHHUX HOPMATHBIB
Ha/AIHHOCTI 3pYYHOCTI Ta O€3MEYHOCTI.

7. Oprasnizailiss MOHT@)XY CUCTEM OCBITIICHHS.

Xin npoBeieHHA
I. Opranizauis rpynu
II. MoTuBariis HaBYaIbHOT AisUIBHOCTI. OroJIOIMIEHHS TEMH JIEKITIi.
[II. BuknageHHst HOBOro maTepiaiy.
IV. IlinBeaeHHs MiACYyMKI.

18.1. Knacudikanis Ta 0CHOBHI XapaKTepUCTHKH CBITHIILHUKIB

KoHcTpyKIlis  eneKTpuYHUX JpKepen CBiTjia, Taka, 10 TOTIK BHUIIPOMIHIOBAHHS
pO3NOJUISIETECA Maibke MO BCIM HampsMKaMm. B mpakTuili BHUIIPOMIHIOBaHHSI HEOOXiTHO
HampaBJIATH Ha poOOYy MOBepXHIO, 00’ekT. Cami JlaMIUu MOXYTh OYTH ypa)keH1 pyWHIBHOMY
BIUIMBY HECHPHUSATIMBHX (AKTOpIB HABKOJIHMIIHBOTO cepenoBumia. Och 4YOMY e€IeKTpHYHI
JDKepesia BUIMPOMIHIOBAHHSI BUKOPHCTOBYIOTh B CYKYITHOCTI 3 MPHUCTPOEM, TIPU3HAYCHUM IS 1X
KpIIUIGHHS, BKIIOYEHHS B MEpPEeXy, IEpepo3NoAUTy NOTOKY BHIIPOMIHEHHS, 3aXUCTy BiJ
MEXaHIYHUX TMOIIKO/DKEHbh Ta HECHPUATIMBHUX (DaKTOpPIiB HABKOJMWIIHBOTO cepefoBumia. Takwid
MIpHJIaJ] HA3UBAETHCS CBITJIOBUM (CBITUIIBHUK).

CBITWIBHMK — CBITJIOBUH TpWIaJ, NEPEpPO3NMOAUISIOUAA CBITIO JaMIU BCEpeauHI
3HAYHHMX TUIECHUX KYTIB (110 2 7).

IIpoxkekTOp — NpHIIAT IEPEPOIMOAUIIIOUHIA CBITIIO JJAMITH BCEPEIUHI MATMX KYTIB.

[To xapakrepy CBITIOPO3MOAUTY CBITHIBHUKH IAPO3AUIAIOTECSA Ha I'STh KJaciB, a B
KOKHOMY KJaci Ha ciM TumiB. Kiacu CBITHIIBHUKIB BU3HAYAETHCS BIAHOCHUM 3HAYCHHSIM MTOTOKY
@, BUIIPOMIHIOIOUOTO B HIDKHIO Ha TiBchepy, MO BIIHOMIEHHIO JI0 CBITJIOBOTO TMOTOKY Dy
BCHOT'O CBITHJIBHUKA.

VY cBiTmibHUKIB TipsiMoro cBiTiHHA (I1) BigHOCHE 3HAGEHHS MOTOKY B HIDKHIO HamiBchepy
O  >80%, y CBITWIBHUKIB TepeBakHO mpsMoro cBiriHHA (H) — @ & = 60...80%,
CBITHIBHUKIB po3cisitHoro cBitiHHs (P) "W ® = 60...40%, y CBITWIBHUKIB IIEPEBAKHO BIIOMTOTO
cBitiHHA (B) ® &7 =20...40% Tta y cBiTUIbHUKIB BitouTOoro cBirinus (0O) @ T < 20%.

3a mNpU3HAYCHHSIM CBITUJIBHUKK PO3MOAUISIOTh Ha BHUPOOHMUYI, TPAHCIOPTHI, IS
CYCHUIBHUX CHOPY/I, AJISl OCBITJICHHS IPUMIIIEHb, BIAKPUTUX MMPOCTOPAX Ta iH.

3a yMoBaMHU eKcCIUTyaTalii CBITHJIBHUKU KJIacH(IKyIOTh B 3aJ€KHOCTI Bl CHOCOOY
BCTAHOBJICHHS (ITJIBICHI, TOTOJIOYHI, HACTUIbHI, HACTIHHI Ta iHII.) Ta BAKOHAHHSL.

CBITUTBPHUKA ~ XapaKTEPU3YIOThCS  HACTYMIHUMH  OCHOBHHUMH  CBITJIOTEXHIYHUMU
MOKa3HUKaMH: cBiTi0 po3noauienHs, KKJI, 3axucHum Kytom).

KK/ cBiTWiIbHUKA — BiTHOIIEHHS CBITIOBOTO MOTOKY D¢y CBITHIIBHHMKA O CBITOBOTO
NOTOKY ) @, BCIX JIaMII B IIbOMY CBITHJIbHUKY:

N, =D,/D>.P,.

3axuCHUIl KyT CBITWIbHMKA XapaKTepU3ye 30HY, B MeEXax sKOI OKO crocrepiraya
3axMIIEHEe BiJ] MPSAMOTO BUIIPOMIHEHHS JIaMIU. 10oro 3HaueHHsI BU3HAYA€THCS KYTOM, 110 JIE)KUTh
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B MEKax TOPU30HTANI Ta JiHIEIO, IO 3’€JHY€ KpaHIO TOYKY BHIIPOMIHIOIOYOrO Tila 3
NPOTHIICKHAM KPaeM BiOuBaya abo po3citoBaya, M0 NOCIa0II0€ SICKPABICTb.

18.2. 3aranbHi XapaKTepuCcTHKH ONIPOMiHIOBa4ei

OnpoMiHIOBaNbHI NMPHIAANA BiIPI3HSIOTHCS B CBITWIIBHUKIB JUIIE (DYHKIIOHAIEHUM
NpPU3HAYCHHSAM TPH  OJHOTHITHUX JDKepenax. EJeMeHTH KOHCTPYKIii Ta  OCHOBHI
XapaKTePUCTUKH ONIPOMIHIOBAaYEH Ti XK, IO W y CBITHIILHUKIB.

OmnpomiHIoBadi, 10 3aCTOCOBYIOTh B CUTBCHKOMY TOCHOJAPCTBI, MiAPO3AUISIOTECS Ha TPU
Ipylu B 3aJISKHOCTI Bif CKiaxy BUNpoMiHeHHS; it Y®, Buammoro Ta IY BumpomiHeHHS.
IcHyroTh Takox KOMOIHOBaHI OMPOMIHIOBAYl JUIsi KOMILJIEKCHOI nii Ha O10JIOTI4HI 00’€KTH
BUIIPOMIHEHHSI.

B ompomintoBauax st Y@ onpoMiHEHHS BHUKOPHCTOBYIOTh PTYTHO-PO3PSIHI JIAMIIH
Husbkoro (/1b, JIE, JIEP) ta Bucoxoro (JAPT, APTE/]) tucky.

[Ipunagy BUIMMOro BUIIPOMIHIOBAHHSI MPH3HAYEH1 JJIsl ONPOMIHEHHS pociuH. B 1ux
ONPOMIHIOBaYax 3aCTOCOBYIOTh MPAKTHUYHO BCl OCBITJIIOBAJIbHI PO3PSIM JaMIM Ta PO3PSAIHI
crnenianbHoro npusHadeHHs tuny JI® (mominecuentHa ¢orocunresHa), JP® (ayrosa pTyTHa
(hoTOCHMHTE3HA BUCOKOTO THCKY 3 TOJIOTeHHHUMH n00aBkammu), JIMY (myroBa MmeranmorojoreHHa
TpudaszHa).

B iH(dpavyepBoHUX OMPOMIHIOBaYaX BUKOPUCTOBYIOTH JaMIIHM PO3KAPIOBAHHS CTIELIAIbHOT
KOHCTpYKIIA Ta TeMHi BumnpowmiHioBaui tumy TEH (TpyOuacTi enektpoHnarpiBaui), ki He
CTBOPIOIOTH BUAUMOTO BUITPOMIHEHHS.

18.3. Ctpobockoniunuii eekT Ta CIOCOOU HOT0 YCYHEHHS

CrpobockomiuHui eeKT B JIIOMIHECIIEHTHUX JaMIiax Bu3uBaeTbes yactumu (100 pa3 B
CEKyH/y) HEBJIOBHMHUMHU JUIsl OaueHHS MUTAHHSMH B TaKT 3 KOJMBAHHIM 3MIHHOTO CTPyMY B
OCBITJIFOBJILHOT MEpEeXi, M0 MOXE NPU3BECTH 10 BUKPHUBIICHHS MIHCHOT KApTHHH PYXY
OCBITJIFOBJILHOTO TIPHJIAJTY.

Crpobockomiunuii  epekr Moxe OyTH Maibke TOBHICTIO JIKBIITyBaTH TMapHUM
BKITIFOYCHHSIM JIAMIL,IIPU SIKOMY OJIHA 3 HUX BMHKA€ETHCS KPi3b JOJATKOBUI KOHIICHCATOP BEIHUKOT
MOTYKHOCTI (710 2.5MKk®). 3a JONIOMOTOFO IIFOTO KOHJCHCATOPAa MK TOKAMH B JIaMIIaX IPUTYXaAE,
1HIIIA TOPUTh MAKCUMAJIBHO SICKPaBO Ta OCBITJICHICTh BUPIBHIOETHCSI.

18.4. MoHTAaK rpyNOBHX JIiHili OCBITJIEHHS 3 JIIOMiHeCHEHTHUMH JIAMIIAMU

I'pymnoBi miiTku, Bil SKUX T[OYMHAETHCA TPYIOBI OCBITIIOBAIbHI MEpPEXki, MOBHHHI
PO3MIIIATHCS B IPUMIILICHHSAX, 3pYYHHUX JUIL 00CITyrOBYBaHHS.

HIiTku KepyBaHHS OCBITJIIEHHSM HEOOXITHO PO3MICTMTH B 30HI OaueHHs JiamIm, IO
YIIPABJISIOTHCS [IUM IIIUTOM.

ITVE o6Mexye rpaHMYHUI CTpYM amnapatiB, 1110 3aXHUIIA€ IPYNOBI JiHii, 3HAYeHHAM 25A,
a KUIbKICTh CBITWJIBHMKIB 3 jJammamu po3xkaproBanns, JIPJI, JIPI, IHaT, mo oGcnyroByerbcs
rpynoto - 20 Ha (a3y.

[Ipu >xMBJEHHI IPYNOI0 ra30pO3pSIHUX JaMIl MOTYXHICTIO 125 BT 1 Ginbiie abo mamm
po3kapioBaHHA MNOTYXHicTio 500 Bt Ta Outblie cTpyM amapariB 3axucTy MoOxe OyTu
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30utbmenuid 1o 63A. Jlammu motyxHicTio 10 kBT Ta Oinblie MOBHHHI )KMBHTUCS OKPEMHMHU
JHIIMY KOKHA Ta 3aXHIATUCS BIAMOBITHO 1X CTPyMY.

Jis miHii KUBIIEHHS JIFOMIHECIIEHTHUX JIAMII, OIyCcKaeThest 10 S0 namm Ha dasy.

I'pymoBi niHii MOXYTh OyTH OZHO, 1BOX, a00 Tphox(paszaumu. OcranHi 000B’I3KOBI, KOJIU
yepenyBaHHA (a3 B JiHIi BAKOPUCTOBYEThCS JUIS 3MEHILEHHS IyJbcallii ocBitiieHocTi. Tpudasni
TPyl MOKYTh NPUUAHSATH BTPUYI OUTbIIe HABAaHTAXKEHHS, Ta OOCIYXHUTH B TPH pa3u OuIbIIe
CBITHJIBHHKIB HK OJHO(Da3HI.

Yacrime JaMmyu BMHUKAIOTBCS B MEpexy TpuU(Da3sHOTO CTpyMy IO CXeMi 3ipka, 4u
Hanpukian kouu Bin mepexi 380/220 B sxuBnsaTees nammu 380 B, — o cxemi TPUKYTHUK.

—1 —5 9

Puc. 1 — Cxema BMuKaHHS J1aMIl (@) 31pka, (0) TPUKYTHUK

A

ov}

a

18.5. Ckaaganus IUIAHY OCBITJIIOBAJILHOI Mepexi npuMilleHb
CiJIbCHKOr0CnoJapchKUX COPYA

Enextpuuni wmepexi B3araimi, Ta OCOOJIMBO OCBITJIFOBAJbHI MEpPEXKi, € HaWOUIbII
PO3MOBCIO/DKCHIM BHUJIOM 1H)KCHEPHUX KOMYHIKAIld, TaK SK BOHU IPOKIANAIOTHCS B YCIX
MPUMIIIECHHAX. 3a XapakTepoM Ta TMPU3HAYCHHIO BOHHU IIOBHHHI BIANOBIIATH LUIOMY PSAy
BHMOT:

1) 3abe3meuyBatu Oe3mepeOIMHICT, Ta HAMIWHICTD JKUBJICHHS OCBITIIOBAIBHUX
YCTaHOBOK;

2) BUMaratd JjIi CBOIO BHUKOHAHHS HaWMEHIIUX 3aTrpaT 3aco0iB Ta AeQIUTHUX
MarepianiB (Mifb Ta CTAIBHUX TPYO);

3)3a0e3meuyBaTi  OE3MEYHICTH Y BITHOIICHHI TIOXKEXi, BHOYXy Ta ypaKeHHSIM
CIIEKTPUYHUM CTPYMOM;

4) 110 MOKJIMBOCTI JIOMyCKATH 3aMiHy TOIIKO/PKEHUX a00 3HOIIEHUX MPOBO/IIB B MPOIIEC]
eKCIUTyaTaIlii;

5) 1o MOXJIMBOCTI OYyTHM HArJSIIHUMH, JTOCTYITHUMH JUIS OOCIYrOBYBaHHS Ta HE
MOTIPIIYBaTH 30BHIIIHBOTO BUIY MPUMIIIICHHS;

6) MaTH TOCTaTHHOIO MIITHICTIO Ta CTIMKICTh A0 MOXJIMBUM MEXaHIYHUM BILTUBOM.

18.6. Ilpukiag MOHTa)Ky NPOBOAOK OCBITICHHSI 3 BPAaXyBAHHAIM BHMOI YHHHHMX
HOPMATHBIB HAIITHOCTI 3py4YHOCTI Ta 0e31eYHOCTI

[Ipu xnacuyHill mpuUKIAALl B yTpoOy MiACTeNI0 MTpoOa BeAEThCS TOPU30HTAIBHO Ha

Bifctani 150..400MM Bia cTelni 3 BiAraly)KeHHSIMHU BEPTUKAIBHO BHM3 BiJl KOPOOOK 0 PO3ETOK
Ta BUMHKaueM.
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IIpoxnagaHHss CKPUTOI IIPOBOJAKH

Sk BapiaHT icHye cmoci0 NPOKJIAJAaHHS NPOBOAIB B SIKOMY, OCBITJIIOBAJIbHY TUIKY

MPOKJIAAAIOTH T CTEJIEI0, a CHIIOBY MPOKIIAAaroTh HaJ mimororo Ha BUcoTi (300...400Mm).

Ha CTiHaX NOBMHHAa OyTW MIHIMI30BaHa Ta MaTH

3po3ymily reoMeTpito. Opi€eHTUPOM IOBOPOTIB Ta BiAralyXeHb CIyKaTh LIITKH, KOPOOKH,
pPO3eTKH, BUMHUKAYi, CBITHJILHUKH. [IpoBoJKa MK HUMHU TMOBUHHI JIeXKaTH MPSIMHUMH JIHIIMHU,

napajieabHUMU a00 MepHeHIUKYIIPHUMHU MiAI031.
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Puc. 2 — Haif npocriiia npyuHIIMIIOBA CXeMa MIAKIIOYEeHHS CBITUIbHUKA: a) CXeMaTUYHUN
BUJ; 0) BUJ HA MTPAKTHILL.

18.7. Opranizauisi MOHTa:Ky CHCTEM OCBITJIEHHS

3HayHa YacTKa EJICKTPOMOHTAKHUX PpOOIT MOB'I3aHA 3 E€JIEKTPOBCTAHOBIIIOBATILHUMU
BHpPOOAMMU:

— 3 YCTAaHOBKOIO BUMHKAYiB, IEPEMHUKAUIB, IITETICETLHUX PO3ETOK, BUJIOK, 3alI0O0DKHUKIB
TOIIO;

— 3 YCTAaHOBKOIO OCBITJTIOBIBHUX IIUTKIB CBITHJILHUKIB, artapaTiB YIpaBIiHHS, MPUJIAIIB
00JIIKy BUTPATH €JIEKTPOCHEPTTIi.

MoHTax BHYTPIIITHBOT IPOBOJIKK YMOBHO JIUIATH HA JIB1 CTAIii:

— MiAroTOBYY, ITiJ] Yac KO BUKOHYIOTh PO3MIUyBajIbHI Ta 3aroTiBEIbHI pOOOTH;

— OCHOBHY, T11JT Yac K0T MPOKJIAAAt0Th MMPOBOIN M POOJIATH BC1 HEOOXIMHI 3'€THAHHS.

Jlo miaroToBYMX poOIT HAJICIKATH:

— O3HAlOMJICHHS 3 pOOOYMMM KpPECICHHSIMH IPOCKTY CJICKTPOYCTAaHOBKH Ta
MOHTQKHUMH CXEMAMU;

— po3MiTKa MiCIlb yCTAaHOBKH €JCKTPOYCTATKYBaHHS, CBITHJIbHUKIB, apMaTypH,
KOMYTallifHUX anapariB, €NEKTPUYHUX IUTKIB 1 JTiHIM MpOKIaiaHHs IPOBOIIB;

— BUKOHAHHS B Oy/1iIBETbHUX OCHOBA)K OTBOPIB 1 THI3;

— CBEpUIIHHS TMPOXOJIB Yepe3 CTIHM Ta IHIII eleMEHTH OyIiBeIbHUX KOHCTPYKIIIM,
BHUT'OTOBJICHHS 60p031 (ITPOO) /1711 MPUXOBAHOT IIPOBOJIKH;

— BCTAHOBJICHHSI Ta 3aKPIMUICHHS €NEKTPOOONaJHAHHS LIUTKIB, KOMYTYIOUHX anaparis,
OCBITITIOBANILHUX MIPUIIATIB.

Po3miTka € BiAmoBinadbHIM BHAOM MIATOTOBYUX EIEKTPOMOHTAKHUX POOIT.

ETanu po3miTku:

— BU3HAYEHHS TOYOK 3aKpIMJICHHS CBITUILHUKIB, BAMUKAYIB;

— PO3MITKa TPacH eJIEKTPOMPOBOIKH, TOYHMHAOYHN BiJ] TPYIOBOTO IIUTKA.
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OnuHOYHI CBITHIBHUKH PO3MIIIYIOTh B LIEHTPI CTei. SIKIIO CBITWIBHHKIB JEKiTbKa, iX
PO3TAIIOBYIOTh HA MEPETHHI JliaroHaJIel OJHAKOBUX MPSIMOKYTHHUKIB, Ha SIK1 pO30MBAIOTh IUIONTY
creni. Y JesKMX BUIMAAKAX PO3MITKY MPOBOAATH Ha MIUI031, MEPEHOCAYH MOTIM TOYKH MiABICY
CBITMJIBHHKIB 3 ITJUIOTH Ha CTEJIIO 3a JOIOMOTrOI0 CXHJIIB (HMTKA Ha KiHIS KO 3HAXOAUTHCSA HE
BEJIMKHI BaHTaX, CXUJI 3aCTOCOBYETHCS ISl BA3HAUCHHSI IEPIICHAUKYIISIPHOCTI).

Heszaxurieny BigKpuTy MpOBOJIKY, pO3paxoBaHy Ha Hanpyry Bumie 42 B, po3TamoByroTh
Ha BUCOTI HE MEHIIE 2 M B NPHUMIIICHHAX Oe3 MiJBHUIIEHOI HeOe3neKku i He MeHme 2,5 M y
MPUMIIIEHHSAX 3 ITBUIICHOI HEOE3IMeKo 1 B 0COONMMBO HeOe3nmeuHux. BucoTa mpoxmagku
3axXHIEHUX MPOBOJIIB, KaOEIiB 1 MPOBOIIB B TPYOax, METAIUIOPYKaBaxX HE HOPMYETHCS.

Bumukadi, BcTaHOBIIOBaHI OUTS BXOJYy B MPUMIIICHHS (BcepeauHi abo 1mo3a HHUM),
PO3MIIITYIOTh 3a3BUYail Tak, 00 iX He 3aKpuBaia ABEP1 MO BIIKpUBAOTHCA. CTaBISAThH BUMHKAY1
Ha BHCOTI 1,5 M Bim Oijjiory.

[Ipy BHKOHaHHI MIATOTOBYMX pPOOIT KpIMIATH YCTAaHOBYI BHPOOM: BHMHKAul Ta
MepeMHKayi; IITENCeNIbHI PO3ETKU; CTENbOBI Ta HACTIHHI MATPOHM JJIS JaMII; BUIralyKyBajlbHI1
KOPOOKH IS 3'€JHAHHS 1 BIITay>KEHHS IPOBOIIB IPU NMPUXOBAHIN €IEKTPOIIPOBOILIL.

B ocBiTimioBambHUX MepekaxX BIIKpPUTY MPOBOAKY HalyacTilie 3A1HCHIOITH 3a
JIOTIOMOTOIO0 TIIIOCKHMX MPOBOJIB, IO MAIOTh PO3AUTGHY OCHBY. IX KpilIATh 0 MOBEPXOHb 3a
JOTIOMOTO¥0 TIBsIXiB. [IpoTe y psi/li BUIMaKiB Taka MPOBO/IKA BUSBISIETHCS HEMIPUHHITHOTO.

IIutanHs 1A camonepeBipku

1. Knacudikariis Ta OCHOBHI XapaKTEPUCTUKH CBITHIILHUKIB.

2. 3aranpHi XapaKTepUCTUKH OMPOMIHIOBAUCH.

3. CtpobockomiuHMi ePeKT Ta CrocoOu HOTO YCYHEHHS.

4. MoHTaX TPYMOBUX JIIHIA OCBITJICHHS 3 JIIOMIHECIIEHTHUMH JIAMIIaMHU.

5. CxiaaHHs TUIaHY OCBITIIIOBAIBLHOT MEPEXKi MPUMIIIEHb CUTLCHKOTOCIIOTAPCHKIX
CTIOPY/I.

6. [Tpuknax MOHTaXXy MMPOBOJIOK OCBITJICHHS 3 BPaxXyBaHHIM BHMOT YAHHUX HOPMATUBIB
HaJIHHOCTI 3pyYHOCTI Ta 6€3MEYHOCTI.

7. Opranizairisi MOHTaXY CUCTEM OCBITJICHHS.

3aB1aHHSI HA CAMOCTIlHE ONPAIOBAHHS TA MiATOTOBKY
1. CaMocCTiliHO BiTHOBUTHU MaTepiai 3 MPOILIECY MOHTAXK YCTAaHOBOK Il OCBITJICHHS Ta
OTIPOMIHEHHSI.
2. CaMOCTIfHO oOIpaIlfoBaT J0JAaTKOBUN Marepiall Ha TeMy: 3O0BHILIHE OCBITJICHHS
OyziBeb, BYJIHUIIb.

TEMA Ne19. KOMIIOHOBKA OCBITJIFOBAJIbHOI MEPEXKI

Mera: o3HalioMuTH 3700yBadiB BHUIIOI OCBITM 3 MpPOLECOM KOMIIOHOBaHHSIM
OCBITJIIOBAJILHOT MEPEeXi MPUMILICHHS.
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AHoTanisn

B Temi posrmsmaroTbes TOHSTTS TPYMOBUX MEpek, iX Kiacudikailisi, CTpyKTypa Ta
0cobnuBOCTI MOOYIOBU. BHCBITIIOIOTBCS BHMOTM J0 BHUKOHAHHS TPYNOBUX JiHiH, BHOOpY
nepepizy IpOBIIHUKIB, amapaTiB 3aXUCTy Ta CHOCOOIB MiAKIIOYEHHS CBITHJIBHUKIB 1 PO3ETOK.
3HayHa yBara TNPUAUIIETHCS PIBHOMIPHOMY pO3MOAUTY HaBaHTOKEHHS MDK (Qas3amu,
3a0e3MeUeHHIO  €JIeKTPOOEe3NeKn Ta EHEproeeKTHBHOCTI CHCTEM OCBITJIEHHS. Po3KkpHTO
MPUHIUIIN KOMIIOHYBAHHS TPYIIOBUX MEPEXK 3aJI€KHO Bill TUITY OCBITJICHHS (3arajibHe, aBapiiiHe,
eBaKyaIliifie), KUTbKOCTI Ta TIOTY)KHOCTI CBITHJIBHUKIB, OCOOJIMBOCTEH IUIaHYBAaHHS MPHUMIIICHb.
HaBeneno pexomenzanii moao BUOOPY MaTepianiB MPOBOJIB, MOHTaXy BUMHKAUIB 1 IIUTKIB, a
TaKOX MPHUKIIAANA PALiOHATHHOTO TPAaCyBaHHS MEPEX MPH BIAKPUTIA Ta MPUXOBaHIM MPOKIAILi
MIPOBOJIOK.

Keywords: lighting network, group line, layout, routing, electrical wiring, load
distribution, electrical safety.

Inan nexuii
1. I'pynoBi Mepexi;
2. KoMITIOHYBaHHSI TPYIIOBUX MEPEK;
3. TpacyBaHHS IpyIOBUX MEPEK.

Xix npoBeneHHs
I. Opranizauis rpynu
II. MoTuBariis HaB4YaJabHOI HistAbHOCTI. OTONOIIEHHS TEMU JIEKII.
I11. BuknageHHs HOBOTO MaTepiaiy.
IV. IlinBeaeHHs MiACyMKI.

19.1. I'pynoBi Mepe:xi

B ycix OynuHKax i copyaax JIiHIT TPymoBOi Mepexi, SKi MPOKIIAal0ThCs Bil TPYIOBUX,
MOBEPXOBUX 1 KBAapTUPHUX ILIUTKIB JI0 CBITWJIBHUKIB 3araJlbHOTO OCBITJICHHS, HITETCEIbHHUX
po3eTok 1 omHOoGa3HMX  CTallOHAPHUX  CJICKTPOINpUMAaviB, TMOBHUHHI BUKOHYBATHUCS
tpunipoBimauMHu (L-, N- 1 Pe-nmpoBimnuku). N- 1 PenpoBiHMKM MOBWUHHI MaTd BIINOBIAHY
KOJILOPOBY a00 1HITY MApPKHUPOBKY.

He nomyckaerbcs 00'enmnyBaTtd N-TIpOBIIHMKH, a TaKOX Pe-TIpOBIMHUKHM PI3HUX JIHIN
IPYNOBOi Mepexki, Ha BIAMIHY Bil pO3MOAUTEHUX Mepex. N- u Pe-mpoBiIHUKHN HE TOTYCKA€THCS
MIAKII0YAaTH Ha MIUTKAaX MiJ 3aralbHAUi KOHTAaKTHUN 3aTucK. [Ipu KOMIOHOBII TPYMOBUX JiHIN
KepyIOThCSl TaKMMM 3arajlbHAMU BKa3iBKaMH: Ha KOXHY a3y TpymnoBoi JiHII IOBHUHHE
BKIIIOUaTuCs He Outbiie 20 mamn poszxkaproBanns, gamn tuny JPJI, MI'JI, HJIBT, B ue uucio
BKJIIOUAIOTHCS TAKOXK IITETCENbHI PO3ETKH.

VY BHpPOOHMYMX, CYCHUIBHUX 1 XKUTJIOBUX OyIIBISX Ha OJHO(A3HI TPYHU OCBITICHHS
IpabuH, TOBEPXOBHUX KOPHJOpPIB, XOJiB, TEXHIYHHX MOBEPXiB 1 TOPHII JIOMYCKAETHCS
npueanyBatu 10 60 JIP koxHa moTyxHicTio 10 60 Br. s rpynoBux JiHIH, IO >KUBJIATH
0araToy1aMIoBi JIFOCTPHU, YHMCIIO JIaMIl OyJIbsIKOTO THIy Ha (a3zy He 0OMeXyeTbcs. Y TIpyMoOBUX
JHIAX, [0 KUBJATH JIaMIU MOTYyXHicTio 10 kBT i1 Oinble, KoXKHA jamma TOBHMHHA MaTu
caMOCTIHHUI amapaT 3axucTy. Ha mouaTky Ko»HO1 IpynoBoi JIiHii MOBUHHI OyTH BCTaHOBJIEHI
amapaTé 3axHCTy Ha BCiX (PasHUX MPOBIIHMKAX. YCTAaHOBKA amapaTiB 3aXUCTy B HYIbOBHX
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3aXMCHUX NPOBIAHUKAX 3a00poHseThes. TpudasHi TpynoBi JiHIT BUKOPUCTOBYIOTH y BEIHMKHX
BUPOOHMYMX NPUMILNICHHAX, OCBITIIOBaHUX CBiTHIbHUKAaMH 3 PJIBJl, a Takox mpu BeIUKii
KibKocTi cBiTminbHUKIB 3 JIJI. Opmno- 1 aBodasHi JiHIT BHKOPHUCTOBYIOTH TPH KHBIICHHI
HEBEJIIMKUX BUPOOHUYUX 1 TOTIOMDKHUX MPUMIIIEHb, KOPUAOPIB, ApaOuH, HEBEIUKHUX CYCIIUIBHUX
OyniBenb, a Takox B Mepexax AEO.

VY cycninbHuX OynmiBIsX JiHIT TPYMOBOi MEpexi, IO MPOKIANAIOThCS BiI TPYMOBHX
IIMTKIB /10 CBITHJIBHHKIB 3araJlbHOTO OCBITJICHHS, IITENCEIbHUX PO3ETOK 1 CTallioHapHUX
eJIEKTPONpUiMaYiB, IOBUHHI BUKOHYBATHCS TpH NpoBigauMHu ((pasauii — L, HynboBuil poOoumii
— N i HynboBui 3axucauii — PE npoBinHuKN).

He nomyckaerbes 00'eqHaHHS HYJBOBHX POOOYHMX 1 HYJIBOBHX 3aXHMCHHX IMPOBIIHUKIB
pi3HUX rpynoBux JiHIM. HynboBuil poOounii 1 HyIbOBHM 3aXUCHHM NPOBIIHUKM HE MOKHA
MIKII0YAaTH Ha IIMTKaxX MiJ 3arajbHUN KOHTAaKTHUM 3aThcK. Bulip mepepisy NpoOBiIHUKIB
KUBJISTYMX, PO3MOAUIBHUX 1 TPYNOBUX JIHIA 3A1MCHIOETHCS MO PO3PaXyHKOBOMY CTPyMy LIHUX
OusHOK Mepex. OpaHodasHi ABO- 1 TPUMOPOBIAHI JiHIL, a TakoX TpUQa3zHl YOTHpPHU- 1
I'ITUIPOBIIHI JiHIT PU JKUBJIEHH] 01HO(GA3HNUX HABaHTa)XEHb NIOBHHHI MaTH NEpepi3 HyJIbOBUX
pobounx (N) NOpOBIAHMKIB, PIBHMH mepepidy ¢a3zHuUX MpoBIIHUKIB. TpudaszHi 4HOTHpU- 1
M'ITUOPOBIAHI JIIHIT TpU KUBJCHHI TpU(PA3HUX CHUMETPUUYHHUX HABAHTAXXEHb IMOBHHHI MaTH
nepepis podouux (N) mpoBiIHUKIB, pIBHUN mepepidy (a3sHUX NPOBITHUKIB, SKIIO (¢a3Hi
TIPOBITHUKH MAKOTh Miepepi3 10 16 MM? 1o Mifi i 25 MM? Mo amfOMiHil0, a IPU BENTHKHX Mepepizax
— He meHie 50 % nepepizy ¢pazHUX NMPOBIAHUKIB.

[lepepizs PEN mnpoBinHUKIB MOBUHEH OyTH HE MeHIIEe 3a nepepi3 N MpOBIIHUKIB 1 HE
menmre 10 Mm? 1o Mifi i 16 MM2 HO aNFOMiHiI0 He3aleXHO Bif mepepisy (ha3HHX MPOBITHHUKIB.
[Tepepi3z PE npoBiHKMKIB TOBUHEH JOPIBHIOBATH Tepepi3y (a3HUX IpH mepepizi ocTaHHIX 10 16
MM2; 16 Mm? mpu mepepizi (asHuX mposimHuKiB Bix 16 10 35 MM? i 50 % mepepizy dazHux
MPOBIAHUKIB TpU Benukux mnepepizax. [lepepis PE mpoBigHukiB, 1m0 HE BXOIATH J0 CKIAILy
Kabeio, TTOBMHEH OyTM He MeHIIe 2,5 MM? — 3a HasBHOCTI MEXaHI4HOTO 3aXHCTy i 4 MM? mpu
HOTO BiJICYTHOCTI.

19.2. KoMmnonyBaHHSI TPYNIOBHX Mepex

Kosxna rpymoBa mepeska moBuHHa MICTHTH Ha (a3y He Ourbire 20 jgamm po3KaproBaHHS 1
I'JIBT. Jlo HUX HajexaTh TaKOX IITEIICEIbHI PO3ETKH.

JI7st TpYIMOBUX MEpEeXK, K1 KUBIATH CBITJIIOBI KapHU3H, CBITJIOBI CTENi 1 TOMY Moai0HE 3
JaMIaM¥ PO3’KaplOBaHHs, a TAKOXK CBITHJIBHUKH 3 TIOMIHECIICHTHUMH JIaMIIaMU MOTY>KHICTIO J0
80 BT BKIIIOYHO, PEKOMEHYETHCSI IPUETHYBATH:

e 10 60 mamu Ha ¢asy; A Mepex, Kl KUBJIATH CBITUJIBHUKHU 3 JIOMIHECHEHTHUMU
JamMnamu notyxHictio 10 40 Bt BkitouHo,

e - 10 75 nmamn Ha ¢a3zy; UIsI MEPEX, K1 KUBJIATh CBITUIHHUKU 3 JIIOMIHECHEHTHUMU
JamMnamu noTyxHicTio 10 20 Bt BkitouHO,

* - 10 100 namn Ha ¢a3y iHII.

IIpu po3moaini CBITMIBHUKIB MK TpyNaMH CIiJi KEpyBaTUCS BKAa3aHUMHU TPaHUYHUMU
JTaHUMHU (TpOTe YHHUKAIO4M 3aiBOro ApoOJIeHHS Tpyl) 1 TomorpadiuyHUMHU O3HAKaMH, TOOTO
BITHOCHMM pPO3TalllyBaHHSIM MpUMilleHb. [lepeBarkHe BUIUICHHS Ha OKpPEeMi TPYMU OCBITICHHS
MPOXO/IIB 1 CXOJAOBHX KIITOK.
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JloTyCKaeTbCs MPHEAHAHHS IITETNCEIBbHUX PO3ETOK JO TPYIMOBUX JIHIN, IO >KUBIATH
CBITHJIbHUKH, B SIKUX 3JIHCHIOETHCS YIMpPABIiHHS OCBITJICHHAM MICIEBUMH BUMHKadamu. [Ipu
BEJIMKOMY YHCJIi PO3ETOK PEKOMEHIYETHCS JKUBJICHHS X OKPEMUMH T'PYIIOBUMH JIHISIMHU, SKIIO
Ie He MOB'I3aHO 3 ICTOTHUM 30UTBIICHHSAM MPOTSDKHOCTI MepeXi. YIpaBiIiHHA €BaKyalliiHUM 1
aBapifHUM OCBITJICHHSM MOBHHHE Tiepea0dadaTucs 3 NMTKIB IPU MIHIMAIbHOMY YHCII1 OCTaHHIX.

JlonaTkoBi BUMHKadi Cii mepeadadaTd TakoX I aBapifHOTO 1 eBaKyalliifHOTO
OCBITJICHHS OKPEMHX HENPOXIJHUX MNPUMIIIEHb, B SKHX JIIOJM HE 3HAXOMATHCS MOCTIHHO
(rapnepo6u, KoH(pEepeHI-3aIH 1 T. 11.).

CBITHIIBHUKH Y BXOJIB B OYAIBII CIiJl MPUEIHYBATH J0 IPYMOBOI MEpPEXi BHYTPIIIHBOTO
OCBITJICHHSI, IEPEBAXKHO JI0 MEPEXi aBapiiHOTO OCBITICHHS. /)1 IPYIIOBUX MEPEXK, SIKi )KHUBIISAThH
0araToJlaMIIOBl JIFOCTPH, KUIBKICTh JlaMI OyAb-SKOTO THILy HE oOMexyerbea. Posmomin
HAaBaHTaXXEHHS MDK (a3aMu MepeXi OCBITJIEHHS CYCHUIbHHUX OYyAMHKIB 1 CIOpYA,
aJIMIHICTpaTUBHUX 1 NMOOYTOBUX OYIMHKIB MIANPUEMCTB Ma€ OyTH pIBHOMIpHUM. Pi3HuIS B
CTpyMax HalOUIbII 1 HAalIMEHIII HaBaHTaXXeHUX (ha3 B MeXax OJIHOTO IHUTKa 1 15 % — Ha noyaTky
JIHIM )KUBIEeHHS. He ToBUHHA nepeBuiyBatu 30%. Ha Bcix o0'ekTax MUBUIBHOTO NMPU3HAYEHHS
CJIIJ 3aCTOCOBYBATH KaOelll 1 MPOBOJM 3 MIJHUMH XKUIaMH. Mepexi *KUBJICHHS 1 pO3IMOAUIbHI

2

Mepexi, fKIIO iX pO3paxyHKOBUU TMepeTHH MAopiBHIOE 16 MM“ 1 Oulplie, SK MpaBHIIO,

BUKOHYIOThCS KabeJieM 1 IpoTaMH 3 aJlOMIHIEBUMU KUJIAMU.
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Puc. 1 — Cxema KOMIOHYBaHHSI TPYIIOBUX MEPEK
19.3. TpacyBaHHsl TPYIIOBUX MepPeK

[Ipuknan TpacyBaHHS TpPYHOBHX JiHIM NpuU NPUXOBaHIM 1 BIKPUTIH MPOKIAALI
eNIEKTPOTIPOBOIKH ITOKa3aHUI Ha pUCYHKY 1. baxxaHo 0OMeKyBaTH YHCIIO IPOXO/IB APOTIB KPi3b
CTIHM, YUCIIO BIATAITYKYBaHUX KOPOOOK 1 4HUCI0 00X0/11B Oy1IBETbHUX €IEMEHTIB.

VY npumimieHHax 13 ¢epmMamMu HaWIOUUIbHINIE NPOKIAAATH JiHII TpymoBOi Mepexi
BIONEpeK (epM, y BUIJISAL MEpPEeKHJaHb MDK HUMH. Y IO0XKEKOHEOE3NEeYHMX CKiIajgax, II0
3aMUKAIOTHCS, 3a00POHSIETHCA TPAH3UTHA MPOKJIAKa JiHIN, 10 HE BITHOCATHCSA A0 MpUAMAYiB.
JIiHii MOBHHHI MPOKJIAJATUCS IO SKOMOTa KOPOTIIUX Tpacax, MpU BIJKPUTOMY HMPOBEIAECHHI —
napajiesabHO JI0 CTIH MPUMIIIEHHS, IPU PUXOBAHOMY, SKILO 1€ MOKJIMBO, — 33 HAMKOPOTIIUM
HanpsMoM. bakaHo moenHyBaTH Tpacu JiHIM, 0 WAYTh B OJHOMY HaIlpsiMi, HaBITh SIKIIO L€
JeKUIbKa MOJOBXKYE MPOTHKHICTD JiHIN. SIKIIO 11€ MOXKIIMBO, BapTO MPOKIJIAAATH JiHIi MO CTiHAX,
a He Mo cTelsIX, JiHIl JK, BIAKPUTO NPOKJIAZAEHI MO CTedi, HEOOXiAHO MPOKIANATH
NEPIEHANKYIISPHO 10 CTIHH 3 BIKHAMH.
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Puc. 2 — [Ipuknan npoxiaganHs Mepexi

Puc. 3 — Po30utTs crio’kuBaviB Ha TPy

IIuTanus 18 camonepeBipku

1. IlosicHuTH pUHLUI TOOYIOBHU IPYIIOBUX MEPEX;
2. KoMnonyBaHHs IpylIOBUX MEPEK;
3. TpacyBaHHS IpyIIOBUX MEPEXK.

3aBJaHHs Ha CaMOCTIi{HE ONPALIOBAHHA TA MiAT0TOBKY
1. CamocCTiifHO BIJTHOBUTH MaTepiall 3 MPOLECY MOHTAaX YCTAaHOBOK JJIsl OCBITJIEHHS Ta
OTIPOMIHEHHSI.

2. CaMOCTIHO OIpalLOBAaTH AOAATKOBUI Marepian Ha TeMy: Po3MOAUIBHI Ta rpymnoBi
OCBITJIFOBAJIBHI IIIUTKH.
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TEMA Ne20. EJJEKTPOITPOBOJIKA OCBITJIFOBAJIbHOI MEPEXKI

Mera: o3HaiioMuTH 3100yBaviB BUIIOi OCBITH 3 XapaKTEPUCTHKAMH Ta OCOOIMBOCTIMH
€JIEKTPOIIOIIBAKH OCBITIIOBAIBHOT MEPEXkKi CUTBKOTOCIOAAPCHKUX MPUMIIICHb.

AHoTauis

Tema mpucBsYeHEe BWUBYCHHIO NPHUHIUIIB MOOYIOBH, OCOONMBOCTEH 1 TEXHIYHHUX
XapaKTePUCTUK  EIIEKTPOMPOBOJIKM  OCBITIIOBAIBHUX MEpPEX Y CUIBCBKOTOCTIOAAPCHKUX
npuMimeHHsX. PosrmsHyro kiacugikaiio MpoBOAIB, MIHYpiB 1 KabemiB, iX KOHCTPYKIIO,
130JIALIHI MaTepiai Ta 3axXMCHI 00O0JOHKU. BUCBITICHO BUAM €IEKTPONPOBOIOK (BIAKPHUTI,
MIPUXOBaHl, BHYTPIIIHI, 30BHINIHI), IXHI c@epH 3acTOCYyBaHHS Ta BHUMOTH JI0 MOHTAXY
BIIMOBIIHO /0 YMOB ekciuiyararii. Oxpemy yBary NpHAUICEHO Opra”izaiii MOHTaxy
OCBITJIIOBAJIbHUX MEPEX 1 CBITWJIBHUKIB, BUOOPY MOHTa)XHMX BUPOOIB 1 3aC00IB KpIMJICHHS.
Po3risiHyTo MeTonMKy po3paxyHKy Iepepizy MpOBOJIIB 3a JOMYCTUMUMU BTpaTaMy Hampyru Ta
yMOBaMH HarpiBy BiqnosinHo 10 Bumor ITYE.

Keywords: electrical wiring, cables, wires, installation, lighting network, cross-section
calculation.

II1an agexmii
1. OcHOBHI B1IOMOCTI ITPO APOTH, LIHYPH, KaOei.
2. Buau enexTponpoBoJOK 1 001acTi iX 3aCTOCYBaHHS.
3. MoHTax eJIeKTPONPOBOJIOK 1 CBITUIILHUKIB.
4. Po3paxyHOK Tepepi3y MpOBOJIIB.

Xix nmpoBeneHHst
I. Opranizarist rpynu
II. MoTuBartig HaBYaJIbHOI HistIbHOCTL. OTOJIOMIEHHS TEMH JIEKIIII.
I11. BuknageHHs HOBOTO MaTepiaiy.
IV. IlinBeaeHHs MiACyMKI.

20.1. OcHOBHI BiIOMOCTi PO APOTH, IIHYPH, KadeJIi
[IpoBoOM Ha3MBa€TbCA MPOBIAHUK EJNEKTPOCHEPTii, MpHU3HAYeHMM I 11 mepeaui.

[IpoBin Moke OyTH TOJMM, TOJUM 3aXHILIEHUM, 130JbOBAHUM HE3AXUIIEHUM 1 130JbOBAHUM
3aXUIIEHUM.
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OIHOKHIBHHH IIPOBITHUK

I30m1s1miiiHa 00010HKA

BaraToKIWIbHHI IIPOBLIHHK

JlekinpKa IPOBITHHKIB

Puc. 1 — 3aranbHuii BUTIISA TIPOBO/IIB

[Nonuit mpoBig HE Mae Hi 130JIFOI0YUX, HI 3aXUCHUX 000JIOHOK. ['0ynit 3aXuIieHnid mpoBiT
Mae 000J0HKY (0OMOTKa, OTUTITKA, mIap eMaii 1 T.I.), Mo obepirac MPOBITHUK Bil KOpPO3ii.
[TpoBigHUK 130JIbOBAHOTO HE3AXUIIEHOTO MPOBOJIY YKIAJIECHUN B 130J1I0I09Y 000JI0HKY (TYMOBY,
MJIACTMACOBY 1 T.I1.), ajie HE Ma€ 0OOJOHKH, IO 3aXUIIA€E BiJ MOMIKOHKEHb MEXaHIYHUMH JISIMU.
[301p0BaHI 3axuIIEH] MPOBOIM MAIOTh 30BHIMIHIO OOOJOHKY (METajeBy, T'yMOBY 1 T.I.), IO
3aXWIA€ BI MEXaHIYHUX i, a TaKOXX BiJ i BOJIOTH, CBITJIA, PI3HUX XIMIYHHUX PEYOBUH.
[301p0BaHI MPOBOAM HA BIAMIHY Bill HEI30JbOBAHUX MOXYTh OYyTH HE TUIBKH OJHOXUJIHLHUMHU,
ajie 1 6araToXXUJIbHUMH, TOOTO MOXKYTh CKJIQJaTHCS 3 JEKUIBKOX 130JIbOBAaHUX OJWH BiJ OJHOTO
MPOBIAHUKIB, YKIAJACHUX B 3arajbHy 3aXUCHY 000JI0HKY. [IIHypoM Ha3MBaEeThCS MPOBIAHUK, IO
CKJIQZAEThCS 3 JBOX 1 OUIBII CKPYYEHHX MDK COOOIO 130JIbOBAaHHMX JPOTIB, IO BOJOIIIOTH
3HAYHOKO THYYKICTIO, a00 3 JEKUTbKOXI30JbOBAHMX THYYKHX MPOBOJIB, YKJIQJCHUX B 3arajibHy
00070HKYy. KabGemem Ha3WBa€eThCs TMPOBITHUK, IO CKIANAETBCA 3 OJHIET a00 JCKIIBKOX
CKPYYEHHX pPAa30M I30JIbOBAaHUX KW, YKIAJEHUX B TIEePMETUYHY OOOJOHKY (aJlOMIHIEBY,
CBUHIIEBY 1 T.[.), NOBEpX fAKOi MOXYyTh OYyTHM HaHeceH1 3aXUCHI NOKpUBU. OCHOBHUMHU
KOHCTPYKTUBHUMU €JI€MEHTaMU MTPOBOJIB, IHYPIB 1 KaOeJiB €: CTPYMOIPOBIHA JKUJIa, 130JIA1114,
000JI0HKA 1 30BHIITHI 3aXUCHI TIOKPUBH.

CTpyMONIpOBifHI KHJIM BUKOHYIOTh MEPEBXKHO 3 MiJl, allOMiHiI0 a00 amroMoMimi i
HOPMYIOTh 3a iX mepepizom. JKuinu 3 amomiHito nepepizoMm Big 2,5 no 16 MM2 BKIIOYHO
BUTOTOBJISIIOTHCSL  OAHOAPOTSHUMHM, a BEJIMKUX IMepepi3iB — OAHO- abo OaraToapOTSHUMHU
(CKpy4eHMMH 3 OKpeMHX JIpOTiB). MilHI CTpyMONPOBIIHI KHUJIM 3aJIEKHO B1Jl eKCILTyaTalliiHuX
BUMOT' JI0 MPOBITHHUKIB BUTOTOBJISIOTH HOPMAIBHUMHU, THYYKHMH a00 OCOOJIHMBO THYYKHUMHU.
I'Hyuki 1 0coONMBO THYYKI XKWIM OyIb-sIKMX IEpepi3iB BUIOTOBIIAIOTH OaraToApOTSIHUMMU.
3anexHO BiA NpPU3HAYEHHA JUIS 13071 KUB KaOeiB, MPOBOAIB 1 ULIHYPIB MOXYTh
3aCTOCOBYBATHCS pI3HI COPTH KabenbHOro mnamepy, rymMu 1 Iulactmacu. KabGenbHuil mnamip
3aCTOCOBYETbCA JUI 130111 >KMB CHWJIOBHUX 1 KOHTpoJibHMX KaOemiB. IlamepoBa crpiuka
HaKJIaJJa€ThCsl METOJIOM OOMOTKH Ha CTPYMOBEAYUY JKIITY 1 IPOCOUYETHCS Y BaKyyMi Ha)TOBUM
a00 CHHTETHYHUM MAaciOM. [30MAIiifHI TyYMH BUTOTOBJISIIOTH Ha OCHOBI HATypadbHOTO 1
CUHTETUYHOTO Kay4yKiB. XapaKTEpPHOIO O0COOIMBICTIO TaKO1 130JIA11ii € THYYKICTh 1 €1aCTUYHICTD.
BynkaHizoBaHa rymMa HaKJIaJa€ThCs CYIIUIBHUM IIAPOM Ha CTPYMOBEIYYl MM JPOTIB, KaOeiB 1
mHypiB. Benuke mnommpeHHs HaOyna 1307 3 MOJIXJIOPBIHUIOBOIO IMJIACTUKATY, IO SIBIISE

204



co00I0 CyMill MOJIXJIOPBIHIIOBOI CMONM 3 PI3HUMHU IUTacTHdiKaropamu, ctabitizatopamu i
¢apbuukamu. [0 JOCTOIHCTB IUTACTHKATY BiTHOCHUTBCS HOTO HETOPIOYICTh, BOJOTO- i
MAaCJIOCTIHKICTh, JOCTaTHS THYYKICTh 1 enacTu4HicTh. CyIUIbHA IUTACTMAcOBa  130JISIis
3aCTOCOBYETHCS B CHIJIOBUX KaOelsix, MpoBojaax i mHypax. s 3axucrty i3ossmii Bix Ail cBiTia,
BOJIOTH, XIMIYHUX PEYOBHH, a TAKOX JJsi OOepiraHHs Bil MEXaHIYHUX Jiii OUIBIIICTH JIPOTIB,
Ka0eITiB 1 MHYPIB 3a0€311eTyI0ThCS 000JIOHKAMH.

MertaineBi 000JIOHKH € caMUMU TepMeTHYHIMHE. Halgacrime X BUTOTOBISIOTH 3 CBUHITIO
1 amoMiHi0. Y TIOPIBHSHHI 3 CBHHIICBUMH OOOJIOHKaMH aTIOMIHIEBI MEXaHIYHO OLTBIN MIITHI,
MalOTh MEHIITY Bary i Kpalie MpoTUCTOATH BiOpamisiMm. CBUHIIEBI 000JIOHKN BOJIOJIIOTH OUTBIIO0
MEXaHIYHOIO CTIHKICTIO. J[poTH 1 Kabeii 3 TYMOBOIO 1 IJIACTMACOBOIO 130JISIIIEI0 32a0€3MeUyIOThCS
000JI0OHKaMH 3 TyMH a00 MJacTMacH. 3 METOI0 3aXUCTy 00O0JIOHOK BiJl MEXaHIYHUX MOUIKO/KEHb
1 KOpO3ii 3aCTOCOBYIOTHCS 3aXHCHI MOKPUBH: OpOHS 1 30BHILIHIN MOKPUB. BpoHS BUKOHYETHCS 13
CTaJIEBUX CTPIUOK ab0 APOTY, fKIi OOMOTYIOTHCS HABKOJIO KaOeso 1 HaAIMHO 3aXWIIaloTh HOTO
BiJl MEXaHIYHUX MOIIKO/KeHb. KpiM mpuBeneHHX B TaONMIll OCHOBHHUX MapoOK IPOBOIB 1
Ka0eliB, B OCBITJIIOBAJIbHUX MEpEKax 3ajJeKHO BiJl YMOB CEpEJOBHILA, MPUUHITUX CHOCOOIB
BUKOHAHHS MEPEX 3aCTOCOBYIOThCA 1 1HINA KaOeiabHA 1 MPOBITHUKOBA MPOIYKILisl, 1HPOpMAIiO
PO SIKy MOYKHA 3HAWTH B TOBiTHUKAX.

20.2. Buam ejieKTpONpoBOAOK i 00J1aCTi iX 32CTOCYBAHHA

EnexTponpoBoiKOIO Ha3MBalOTh CYKYNHICTh MPOBOJIB 1 KaOediB 3 KpIMIEHHSMU,
MIATPUMYIOUUMH 1 3aXUCHUMH KOHCTPYKIIISIMH, 110 1O HUX BIIHOCSITHCSI.

3asie)KHO Bij MiCI MPOKJIAAKK 1 YMOB €KCIUTyaTarii OCBITIIOBAIbHI €JIEKTPOIPOBOIKH
MOXYTh OyTH BHYTPIIHIMH ¥ 30BHIHIMH. BHYTpITHIMH Ha3WMBalOTh MPOBOJKH, IO
MPOKJIAAAIOTECA Y 3aKPUTUX OMATIOBATBHUX 1 HEOMATIOBAIBHHX OYIIBIAX 1 CHopyaax, HE
CXWJIbHI 710 nii aTMocepHuX omajiB 1 6e3Mmocepe oI i TeMIepaTypu 30BHIITHBOTO MOBITPS.
J1o 30BHINIHIX BIAHOCATHCS MPOBOJKH, IO MPOKIAAAIOTHCSA TIO 30BHIIIHIX CTiHAX OymiBeNb 1
CIopya 1 MDK HMMHM, a TaKOX i Hapicamu. L{i mpoBOIKM MOXYTh IMimgaBaTHCs Mii omamiB i
MPALOIOTh B yMOBaxX TEMIIEPATypy 30BHIUIHBOTO MOBITPS, IO 3MIHIOETHCS.

3a MeTOJIOM BHKOHAHHS TPOBOJKU YCEpEIWHI NMPUMIIICHb IUIATHCS Ha BIIKPUTI U
npuxoBaHi. J[0 BIZKPUTUX BITHOCSATHCSA IMPOBOJKH BHKOHAHI IO TMOBEPXHAX CTIH, CTENb, IO
(depmax Ta HIIUX KOHCTPYKIIAX. J[0 MpUXOBaHUX BITHOCSTHCS MPOBOJKH, IO MPOKIAJAIOTHCS B
KOHCTPYKTUBHHX eJeMeHTax OymiBenb (y CTiHax, NUIorax, IEpeKpPUTTAX), a TaKoXK B
MMOPOYKHUHAX HAaJl HEMPOXiTHUMHU TiABICHUMHU CTEJSIMH 1 B 3eMJll. PO3pi3HAIOTH 3MiHIOBaHI i
HE3MIHHI TpPHUXOBaHI MPOBOAKHU. J[0 3MIHIOBAaHHMX BIJTHOCATHCS €JIEKTPOIPOBOJKHA, BHKOHAHI
TaKUM YUHOM, III0 B MpOIIEeCi eKCIuTyaTallii JIpOoTH MOXYTh OyTH 3aMiHeHi 0e3 pyHHYBaHHS
OymiBeNbHUX KOHCTPYKIIiA. J[0 MPOBOJOK Takoro THUITy HallekaTh MPOBOJIKUA MPOBOJIAMHU B
pi3HOTO pony TpybOax, B KaHalaX 1 MNycTOTax OyIiBENbHUX KOHCTPYKIIH, 3 SKHX MpHU
HEOOXIJJTHOCTI MPOBOJM MOXYTb OyTH BHUTATHYTI M 3aTArHyTi 3HOB. IIpoBOJKM, BUKOHaHI
IIPOBOJIAaMH, HArJIyXoO 3aKJIaJeHUMHU B Tl OyAiBeNbHUX KOHCTPYKLiH (ITiJ IMIapoM IITYKaTypKH,
[0 TEPEeKPUTTSIX B KOHCTPYKIIl MiUIOT), Ha3uBarOTbcd He3MIiHHMMH. CrocoOM BUKOHAHHS
IIPOBOJIOK BM3HAYAIOTbCA 3 YpaxyBaHHSIM HACTYIHUX YMHHHUKIB: yMOB CEpellOBHMIIA B
NPUMIIIEHHI, NpPU3HAYEHHS MPUMILIEHHS, o0coOiuBOCcTel OyIIBETbHUX KOHCTPYKIIHA 1
TEXHOJIOTIi, 3pYYHOCTI eKcIuTyaTallii, ekoHOMiku. CIlifi BpaXoByBaTH, L0 TEPMiHM BUKOHAHHS
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€JIEKTPOMOHTXHUX pOOIT 6araro B 4OMy 3aJIeXKaTh BiJl IPUHHATOTO CrIOCOOy MPOBOAKH. Y BCIiX
BUIIAIKAaX MOBUHHI JOTPUMYBATUCS BUMOTH MOXKEXKHOT 1 €JIEKTPOOE3MEKH.

Tabmuus 20.1

«Mapku JIpoTiB 1 KabemiB, 0 peKOMEHAYIOThes it OY»

[lepeBaxxna cepa Kinbki
Mapka XapakTepucTuka PEeBKHA Chep VIPKICTD 8’2
BUKOPHUCTAHHSI KT MM
1 2 3 4 5
[Ipoxnagka B IYCTOTHHMX
B-1 3 migHoro xwior i3 [IBX- | kanamax Oy/iBETbHIX 1 05 -
130JIALIIEI0 KOHC i, 110 HE 95
TPYK
3rOPaThH
[Ipnennanns OlI1,
I1B-2 Te came, rHyuKHit BCTaHOBJIIO-HUAX Ha | 1 2-95
PYXOMHUX KPOHIITEHHAX
[Ipoxmangka B Tpydax i
ATIB 3 aMOMIHIEBOIO JKUJIOK, 13 | MYCTOTHUX KaHamax | o 2 -
IIXB-130ms1icto OyIiBEIbHUX KOHCTPYKITIH, 120
10 HE 3rOparoTh
3 MITHIMH KHIAMH, | gk WTa IPOBOAKA  IIO
T1I1B IUIOCKHH 3 PO3JUIOBOIO AP POBOI . 2:3 0,75-4
mizcrasoto, (TIXB) OyIiBETbHUX KOHCTPYKITIX
ATITIB Te came, 3 amominieBumH | Bigkpura mpoBojka 1O 23 2.6
KUJIAMU OyIiBEIbHUX KOHCTPYKIIISIX '
AMIIB 3 amroMomimHOWO Xkuior, 13 | [Ipokmagka B Tpybax i 1 1-10
TIXB-i30mamiero MYCTOTHHUX KaHaJIax
. Hepyxoma i
AMIIIIB | Te came, mmockuii pyxoMm BUAKpHTa 2;3 15-6
MPOKJIaJIKa
3  MIOZHOIO  XKWJIOK B
o > .. | llpoknaaka 0a 0 HE 0,75 —
I[MPTO OTLIITIII, MIPOCOYEHIN srl()) I;IOTT( B Tpybax, o H 1,2,3,7, 10 120
IPOTUTHUIIOCTHUM CKJIaJIOM p
ATIPTO Te came, 3 amominieBoto | [Ipoknanka B TpyOax, 1o He Te 5 25 -
KHUJIOFO 3roparoTh 120
Kabenpb 3 MiTHUMH >KHJIaMH JLn BIAKDHTOT MPOKIAIKH Y
. ) 0 1 -
BBl |3 IIXB isonsmicto, B I1XB z“po THaPI‘:;’;‘ fpuM me‘;:;ﬁ; 1,2,3,4 ég
000JI0H111, HEOPOHBOBAHUH y
(TpaHIIesx)
ABBT Te came, 3 aldIOMIHIEBUMU Te s came 1234 25 -
KUJIaMU 50
Te came, 3 MIZHUMU . . .
xunamu 3 IIXB 1301 /s BUIKPHTOT HEpyXOMOI 15 -
BEB . . . .7 | mpokmanku; Ha Tpacax 3| 2,34 :
OpOHBOBAHMK 13 30BHINIHIM ; . 95
HokpuBom 3 [TXB BEJIMKOIO PI3HUIICIO PIBHIB
Te cam AITFOMIHIEBUMH 25 -
ABBB came, 3 amo € Te came 2,34
KUJIaMU 120

Bubip poay npoBojiku i criocoOy ii BUKOHAHHS pEKOMEHAYEThCS IPOBOIUTH B HACTYIHIH
MOCIIIOBHOCTI. 3aJI€’KHO Bil YMOB CEPEOBHUIIA B MIPUMIILIEHH] BUOMPAIOTHCS AOMYCTHUM1 MapKu
MPOBOJIIB 1 COCOOM X MPOKJIAAKH. 3 HHUX BIIOMpAIOTHCS Ti, IepeBara SKUX BHU3HAYAETHCS
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BUMOTaMH TEXHOJIOTIi, TIri€HU 1 €CTeTUKU. [, HapemiTi, 3 BUAIB MPOBOAKH, IO 3AIUIIMINCS,
BUOHMPAETHCS HAMMEHII TPYIOMICTKA 1 eKOHOMIUHO JIOLUIbHA.

VY OyaiBisiX MPOMHCIOBUX MIANPUEMCTB MEPEBAKHE PO3MNOBCIOJHKEHHSI MAIOTh BIAKPUTI
CIIOCOOH MPOKIIAJTKH.

[IpuxoBaHna mpokIiazKa MPOBOJIB HAWOUIBIIE BiAIOBITA€ apXITEKTYpPHUM 1 Tiri€HIYHUM
BuMoraMm. Taka mpoBojKa He BHIHA, Ha Hiii He 30upaeThCcst T, TOMy MpHXOBaHA MPOBOIKA
3HAXOAWTh TEPEBAKHE BXKHMBAHHSA B CYCHUIBHUX 1 aJMIHICTPATHBHHUX OYIIBJIAX, B JKUTIOBHX
Oy/IMHKaXx 1 AEIKHX MPOMHCIOBHX MIANPHEMCTBAX 3 MIJIBUIICHUMHA BUMOTaMH J0 YUCTOTH.

[Ipu BuUKOHAHHI MPHUXOBAaHOI MPOBOJAKH OE3yMOBHA TepeBara IOBHHHA BiIgaBaTHCA
3MIHIOBaHUM TIPOBOJIKAM.

20.3. MoHTa:K €JIeKTPONIPOBO/JOK i CBITHILHUKIB

[Ipy MOHTaXi OCBITIIOBAJILHUX YCTAHOBOK BHUKOPHCTOBYIOTH K KOMIUIEKTHI
HU3bKOBOJIBTHI IPUCTPOI (TpaHCHOPMATOPHI MIACTAHII1, PO3NOIUIbHI i IPYNOBI IIUTKH, SIIUKU
13 3HWXKYBWIBHHUMHU TpaHchopMaTOpaMu 1 amapaTaMyd 3aXUCTy 1 T.I.), TaK 1 PI3HOMAaHITHI
MOHT@XHI BHPOOW 3aBOJICHKOTO BHUTOTOBJICHHSA. MOHT@XHI BHpPOOHM, MO0 BHITYCKAIOTHCS
MTPOMHUCJIOBICTIO, MOYKHA 32 YMOB X BJKUBAHHS B OCBITIIIOBAJIbHUX YCTAHOBKAaX YMOBHO PO30OHUTH
Ha HACTYMHI KaTeropii:

- BUPOOH TS TPOKIIAIKN MEPEK;

- BUpOOHU U1 YCTAaHOBKU CBITUJILHUKIB;

- BUpoOU 15 3'€THaHHSI 1 OKIHIILOBYBAHHS ITPOBO/IIB;

- KpimwIbHI BUPOOH.

Bupobu mns mpoknagku Mepexxk € HabopoM yHI(GIKOBAaHUX BY3JiB, KOHCTPYKIIIH 1
OKpEeMHX JeTalel, 0 CIyXaTh Ui BUKOHAaHHS PI3HOTO poay MpoBOoJoK. Cioau BIAHOCATHCS
KOHCTPYKIIIi 3 130JIITOpaMu, neTajai TPOCOBHX IMPOBOJOK, KOpPOOHW, JIOTKH, BiATATyXyBaldbHI
KOpoOKu Ta iH. BupoOu /i yCTaHOBKHM CBITWJIILHUKIB. [[0 HUX BIAHOCSTHCS KPIOKHU, IITUIBKH,
KpOHIITEHHY, MiZIBICH 1 CTOSKH, 32 JOTIOMOTOIO SIKHX 31HCHIOETHCS KPIMJICHHS CBITHJIBHUKIB 10
OyIiBEIbHUX €JIEMEHTIB OydiBenb. 3alle)KHO B KOHCTPYKIlI CBITHJIBHHKA, BHUMOT JIO
YKOPCTKOCTI HOTO YCTAHOBKH 1 CIOCOOY MPOKIAIKKA MEpEeki KpIJICHHS MOXE BUKOHYBATHCS
OJIHUM 3 HACTYIHHUX CIOCOOIB:

- MBIIIYBaHHAM Ha TaK;

- HAarBUHYEHHSIM Ha TpyOy;

- YCTaHOBKOIO Ha IJIOUIMHI 32 IOIOMOT0I0 TBUHTIB 200 MIMUJIBbOK.

BumyckaeTbcs cepisi MeTaneBUX KPIOKIB 1 IIMUIBOK Ui KPIMJIEHHS! CBITHJIBHUKIB Baroro
no 10 kr 10 3ani300€TOHHUX IIUT MEepPeKpUTTa. Kproku 1 MMUIBKU BCTAHOBIIOKTH Y MEPIOJ
OyaiBeNbHUX POOIT B HACKPi3HI OTBOPH, MPOCBEPAJICHI B IUIMTAX, 1 3aKPIMIIOIOTHCS B HHUX 3a
JOTIOMOTOI0 TIEPECYBHHUX IUIAHOK, IO JI03BOJISIE 3aCTOCOBYBATH IIi BUPOOM B IUIMTaX pPI3HOT
TOBIIMHU. [Ipm HEOOXIAHOCTI NEKOPAaTUBHOIO O(GOPMIIEHHS OTBOPIB y CTENl 1 PO3MIIIEHHS
JTIOCTPOBUX 3aTHUCKIB ISl 3'€JHAHHS APOTIB MEpeki 13 3apsSAHUMH APOTaMH CBITHIBHHUKA Ha
KpPIOKaX MOXYTh 3aKpIIUTIOBATHCS CTENIbOBI PO3ETKU. 3a JOMOMOTOK KPIOKIB 1 IIMHIBOK
MPOBOJUTHCS KPIMJIEHHS CBITWIBHHKIB, $K TPaBUIO, B JKUTIOBHX, aJMIHICTPaTUBHHUX,
KOHTOPCBKHMX MNpUMIIIEeHHAX. [lJIs yCTaHOBKM CBITHJIBHUKIB Ha CTiHAX, KOJOHax, ¢epmax i
NEPEKPUTTAX Y BUPOOHUUUX NMPUMILIEHHSAX CIYXaTh KPOHIITEHHH, MiABICH 1 cTOsKU. L{i Bupoou
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320e3MeUyI0ThCSl CIIOyYHIMH METaJIeBUMH KOpOOKaMH, 3a0€3MeUYeHUMHU MaTpyOKoM 3 TpyOHUM
pi3bOJICHHAM S *.

VY KopoOIi 3AiiCHIOETBCS 3'€IHAHHS TPOBOJIB MEPEXi 13 3apsIHUMU TPOBOJAMH
CBITHJIbHMKA, a Ha MaTpyOOK HArBUHYYEThCS a00 MIABINIYETHCS CBITHMIIBHUK. HarBuHYeHHS €
HaHATIMHIIIMM 1 3pYYHIIIMM KPIIJICHHSM CBITHJIBHUKIB Ha KPOHINTEHHAX, MiJBicax 1 CTOSKaXx.
[TigBicka 3MIMICHIOETHCS] B TUX BUIAIKAX, KOJM KOHCTPYKIIS CBITMIBLHUKA HE Tepeadadae iHIIO1
MOXKJIMBOCTI KpirieHHs. [linBicu BUMyCKaloTh pi3HOi J0BXHMHU — Bifg 0,6 10 2,5 M, BHILOTH
KPOHINTEHHIB TaK0X MOXYTh OyTH pisHUMH. KpimneHHs 1mux BHpOOIiB 10 CTiH, Oallok i depm
3MIIICHIOETHCS 32 IOTIOMOTOI0 CIEHIAIbHUX 3aKPIIUIeHb, SIKA TAKOK BUTOTOBJISIIOTHCS 3aBOJIAMH.

VY BUPOOHUYMX MPHUMIMICHHSIX 3aCTOCOBYETHCS TAKOXX KPIMJICHHS CBITHJIBHUKIB Ha TPOCI
abo TPOCOBOMY JPOTI, YCTAaHOBKA CBITHJILHUKIB Ha KOpoO1, epMi a00 HIMHOIIPOBOII.

[Ipu BukOHaHHI rPYNOBOi MEPEX1 MPOBOIAMHU 3 HECYYUM TPOCOM CBITUIILHUKU Macolo 710
5 Kr KpIIUIATHCS 3a JOMOMOIOI0 BIArally’)KyBaJbHUX TpPOcOBUX KopoOok Y230 1 Y231, a npu
BUKOHAHHI TPOCOBUX MEPEXK KalOelleM 3 BUKOPUCTAHHSAM BilraimyxyBaibHHX KopoOok KOPU-73
abo Y409 kpimieHHsl CBITWIBHHUKIB Macoto /1o 15 kr BukoHyroTh Ha mijgBicax K354. Ycranoska
JFOMIHECIICHTHUX CBITWJILHUKIB B JITHIIO 3/IIHCHIOETHCS 32 JOTIOMOTOI0 MOHTaXHUX KOpoOiB KJI-
1 1 KJI-2. V xopo0i 3aKpiluIIOIOTECS YTPUMYBadl CBITHJIBHUKIB, SIKI MOXKYTh IEpPEMIIIYBaTUCS
y370BX Kopmycy. B Micusx po3pHuBIB MK CBITHJIIBHMKaMH HIUIMHU B KOpoOl 3aKpHUBalOTh
KpHUIIKaMHU. 3aJOMJIEHI BcepeInHy Kpai KopoOa yTBOPIOIOTH JBa KaHAJH, B SKHX IPOKIIAIAIOTh
JPOTH, 1110 KUBJIATH CBITHIIBHUKH. [IpoBoIM po60odoro i aBapiifHOrO OCBITIIEHHS MPOKJIAAIOTHCS
B pI3HUX KaHajlax oJHOro kopoOa. [l kpimieHHs KopoOiB mepeadayeHuit Halip pI3HUX
KpINWJIBHUX JeTajieil: MiJBICH, KPOHIUTEHHH, CcKoOW. [Insi yCTaHOBKM CBITHJIBHHUKIB Ha
CBITJIOTEXHIYHUX MICTKaX 3aCTOCOBYIOTh ITOBOPOTHI KpPOHIITEHHHU, 3a JOMOMOTOI0 SKHUX
3MIACHIOETHCSI TIOBOPOT CBITWJILHUKA B TIOJIOKEHHS JJisi oOciayroByBaHHs, [[ns 3abe3medeHHs
MIBUJIKOTO 3HIMAHHS CBITWJIBHHKIB ]ISl YHMINCHHS a00 PEMOHTY NMPHUEAHAHHS CBITUJIBLHUKIB 0
Mepexi pEeKOMEHYEThCS TPOBOAUTH 3a JIOTIOMOIOI0 HITEICENIbHUX 3'€IHaHb EJeKTpOHAacCTaHOBHI
BUpOOM (PO3ETKH, BHUMHKAYi) ISl BIAKPUTOT YCTAaHOBKM BMOHTOBYIOTh Ha JIEpPEB'SHUX a00
IUIACTMACOBUX IO1IpO3E€THUKAX, & JJIs IPUXOBAHOI YCTAHOBKHU — B YHIBEPCAJIbHUX MOHTAXXHHUX
KOpoOKax.

[ITencenbH1 PO3€TKN BCTAHOBIIIOKOTHCA:

- Y BUpOOHMYMX MpHUMIIIeHHAX Ha BUcoTi 0,8 — 1,0 M, 1pu mijiBEICHH] )KUBJICHHS 3BEPXY
JIOITyCKA€EThCS YCTAHOBKA HA BUCOTI 1,5 M;

- Y CyCITUTBHUX 1 )KUTIOBUX OYHIBIISIX 3QJICKHO BiZl 0(hOpPMIICHHS 1HTEp'epy, ajie He BHIi |
M, JIOITYCKA€ThCS X YCTAaHOBKA B CIELIAIIbHO MPUCTOCOBAHUX JJIS IbOTO IUIIHTYCAX;

- y LIKOJIaX, AUTAYMX YCTAHOBAX Ta IHIIMX MPUMILICHHAX JUI JiTel — Ha BUCOTI 1,8M.

Bumukadi s CBITHIIBHHKIB 3arajdbHOr0 OCBITJIEHHS BCTAHOBIIOIOTH Ha BHcOTi Bix 0,8 10
1,7 M Big mijuIoTH, a B IKOJIaX, AUTAYUX YCTAHOBAX Ta IHIIUX MPUMILMICHHSIX AJIs epeOyBaHHS
nitel — Ha BucoTi 1,8 M.

JlommycKaeTbcs yCTaHOBKA BUMMKAUIiB Ml CTENICI0 3 KEPYBAHHIM 3a JIOTIOMOIOIO IIHYypa.
Bumukadi, BCTaHOBIIOBaHI B MPHUMIIIEHHI MOONIHM3Yy IBEpEil, pEKOMEHAYETbCS PO3MIIIYBaTH 3
00Ky IBEpHOT PYUKH.

MoHTaX OCBITIIIOBAIbHOT YCTAHOBKH Ma€ CBOT OCOOIMBOCTI, OCKUIBKM MOHTaXHi poOOTH
4acTo CyMillleHi 3 OyiBeIbHUMHU a00 BeAyThCsl 0€3M0CepeIHbO B AIFOUYMX MPUMILIEHHAX, TOOTO
B OoOMexeHHMX yMoBax. besmeka poO0OTM B HMX yMOBax 3aJleXHUTh B IMEpLIy Yepry BiA
JOTPUMAHHS TEXHOJIOTiI MOHTaXy, BHM3HA4€HOI B IMPOEKTI BUKOHAHHS MOHTAXHHMX pOOIT,
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MPaBUJIBHOIO OpraHizamiero mpami i 0e3yMOBHHUM BHKOHAHHSM BCIX BHMOT OXOpPOHHM IIpall,
30KpeMa cenu(piyHuX Ui JaHOTO BUTJIISLY POOiT.

20.4. Po3paxyHok nepepi3y npoBojiB

[Tnoma nomepeyHoro nepepizy CTpyMONPOBITHUX JKHUII MIPOBOJIIB 1 KaOelliB BU3HAYAIOTH,
BUXOJISIYU 3 ABOX OCHOBHHMX YMOB: TPHUBAJIOTO JOIYCTHUMOTO CTPyMYy HaBaHTaXEHHs (1HaKIIE MO
HarpiBy) MPOBOJIB 1 AOMYCTUMOI BTpaTH Hampyru. Po3paxyHok 3a 3BHMYail BUKOHYIOTh MO OJHIN
13 yMOB, a 0 APYTii — MepPeBipSAIOTh.

[epepi3 NpoOBIAHMKIB BHYTPIIIHIX OCBITIIIOBAIEHUX MEPEXK y BUPOOHMUUX MPUMIIICHHSIX
cutbcbkorocogapehbkux mianpueMmcts 3riqHo I[TYE:2007 ta (HITAOIT 40.1-1.32-01 (JIHAOII
0.00-1.32-01) po3paxoBYIOTh 3a JOMYCTHMOIO BTPAaTOI0 HANpyrd, a MOTIM MEPeBIpAIOTH 3a
YMOBOIO HarpiBy. 3riJIHO Ha3BaHUX JOKYMEHTIB, AJISl BHYTPIUIHIX OCBITIIOBAJILHUX MEPEXK, MPU
HOMIHAJIBHIN HaMpy3i Ha BBOJI, JOMYCTHMa BTpaTa Hanpyru popisHioe 2,5%. Kpim Toro, momti
MOTMEPEYHOT0 Tepepidy MPOBIIHUKIB MOBUHHI 3a0e3MeuyBaTH MEXaHIUHY MIIHICTE 1 OyTH
Y3roJKEH1 3 yCTaBKaMU 3aXUCHHX amaparis.

[Ipu BUOOpPI mepepizy MpOBOIB 1 KaOEiB 3a JOMYCTUMOIO BTPATOI HAINPYrd IMOBHHHA
OyTH BUTpHMaHa yMOBa:

AI—I",r’npo?.p < AU%JOH
ne AU%po3p, AU%paom — BIAMOBIIHO, PO3paxyHKOBA Ta JOMYCTUMA BTPATH HANpyru, %o.
Pospaxynkosi Brpatu Hanpyru AU%po3p BU3HAYAIOTH 32 YMOBOIO, 1110 HABAHTAXKECHHSI 110
($hazam po3nouIeH1 pIBHOMIPHO 1 Ha BCIX JUITHKAX MPOKIIAJICHO OTHAKOBHM MPOBI:

- JUTA JIHIT:
AU _ZPl, IM,
% pospi -
csS, cS,
- U OHIET TUITHKH:
AU 3 Pl M,
% pospi -
S, oS,
ne Pi — notyxHicTh i-0i po3paxyHkoBoi aiasHku, kBT; li - moBxuHa i-01 po3paxyHKOBO1

TUISTHKA, M; Mi — eJIeKTpUYHHN MOMEHT HaBaHTAKCHHS I-01 PO3paXxyHKOBOI AUISHKH, KBT'M; C -
MOCTIMHUN KOS(IIIEHT JUIS JAHOTO MPOBITHUKA, KUK 3aJICKUTh Bil HAIPYTHM MEPEXKi, KUTBKOCTI
da3 Ta Matepiany nposinHuKa; Si - mepepi3 MPOBiTHUKA i-01 PO3PAXyHKOBOT TIIAHKH, MM2,
[TounHaroTh PO3PaxyHOK IeEpepidy MPOBOJIB i3 CKIAJaHHSIM PO3PaXyHKOBOI CXEMH
OCBITJIFOBAJILHOT MEPEXK.
[Inoma mnomepeyHoro mepepidy NPOBOIIB Ha KOXHIA AUISHII BHU3HAYAETHCA 32

dbopmynoro:

M,

1

I cA U%r)on

[Inoma nomepeyHoro mnepepizy JKUBISAYOT MeEpexXki Ha JUISHII Bi PO3MOALUIBUOTO
MIPUCTPOIO JI0 TPYIOBOTO LIUTKA BU3HAYAETHCS 32 BUPA30OM:

o M, +a-EM)
- C- AU%r)mr
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1e o — Koe(iIlieHT, 110 BpaXxOBYE 3MiHY YHCIIa TMPOBOIIB HA BITayKEHHAX; M — SICKTPUIHHIA
MOMEHT HABAaHTAXCHHS JKUBISYOi Mepexki Ha JUISHII Bl pPO3MOAUILYOTO TMPHUCTPOIO O
IPYHOBOTO LIIUTKA, KBT M.

Taomurs 20.2
«3HaueHHs Koe(illieHTa o MPU po3paxyHKaX Mepepizy MPOBOIIB
JliHis Bigramyxenus o
Tpudasna 3 HYJILOBUM POOOYUM
pug y P Ommodasne 1,85
IPOBITHUKOM
Tpudasna 3 HyIbOBHEM poOOUINM JIBodazHa 3 HYyTLOBUM 139
POBITHUKOM poOOYNM MPOBITHUKOM ’
BodasHa 3 HyJILOBUM POOOUYUM
Jsod Y p Opnnaodazne 1,33
MTPOBITHUKOM
Tpudasua 6e3 HYJILOBOTO POOOUYOTO .
pu Y. p JIBox mpoBigHe 1,15
MIPOBITHUKA

OtpumMaHe B pe3yibTaTl po3paxyHKy 3HAYEHHS Iepepidy NMPOBILIHHUKA OKPYIJISIIOTH 0
HaWOMMKYOro HaWOUIBIIOro CcTaHAapTHOrO 3HaueHHs (tabm. 20.3, 20.4) Ta BH3HAYaKOThH
(dakTU4YHy BTpaTy Hampyru uisi oOpaHOTO MpOBiAHMKA 3a ¢GopMynamu (po3paxyHKy BTpaTH
Harpyru AU%po3p).

Taomums 20.3

«TpuBasio JOMYCTUMI CHJIH CTPYMY JUTsl IPOBO/IIB 1 THYPIB 3 TYMOBOIO 1 MOJIIXJIOPBIHIIOBOIO
130JIALIECIO 3 MIJHUMH Ta AIFOMIHIEBUMH KUIaAMU

IMepepis CTpyMOBI HABAHTAXKEHHS HA TIPOBIJT, A
cTpymoripo- | IIpoknane- IIpoknaneHux B 0Hii TpyOi
BiﬂHHKOBO;l' HUX Bi- |IBa OHO- [ TpH OJHO- YOTHPH OJWH JBY- | OJJHH TPH-
JKIITA, MM KPUTO KUJIBHUX | KWIBHUX |OTHOKWIBHUX | JKUIBHUHN | WUITbHUIA
3 MITHUMH KUJIAMHU
0,5 11 - - - - -
0,75 15 - - - - -
1,0 17 16 15 14 15 14
1,5 23 19 17 16 18 15
2,5 30 27 25 25 25 21
4 41 38 35 30 32 27
6 50 46 42 40 40 34
10 80 70 60 50 55 50
16 100 85 80 75 80 70
25 140 115 100 90 100 85
3 aJIFOMIHIEBUMM KUJTaAMU
2,5 24 20 19 19 19 16
4 32 28 27 23 25 21
6 39 36 32 30 31 26
10 55 50 47 39 42 38
16 80 60 60 55 60 55
25 105 85 80 70 75 65
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Kpim toro, oOpanuii crangapTHHI niepepi3 MPOBITHHUKIB CIi MEPEBIPSITH HA MEXaHIYHY
MIIHICTh, TOOTO Ha MIHIMQJIBHO AOMYCTUMHUN MEpepi3 MPOBIIHUKA B 3AJEKHOCTI Bi BULY,
Croco0y MPOKIIAJIKKM Ta MaTepiany nposigauka (tabdmn. 20.5). fAxkmo po3paxyHkoBuii nepepis Oymae
MEHIII JIOIYCTUMOTO, TO Tpeba o0paTH pEeKOMEHAOBAaHUI Mepepi3 Ta mnepepaxyBaTu (aKkTHUHY
BTpATy HAIpPyTH.

Tabmuus 20.4
TpuBano pomycTUMi CHIIM CTPYMY /ISl IIPOBOIIB 3 MITHIUMH KHJIAMH 3 TYMOBOIO 130JIAIIIEI0 Y
MeTaJIeBUX 3aXUCHUX 000JIOHKAX, KaOeliB 3 MIITHUMH JKUJIAMHU 3 TYMOBOIO 130JIAII€I0 Y
CBHUHIIEBIH, MOMIXJIOPBIHUIOBIN, HAMPUTOBIH a00 TYMOBIiH 000JIOHKAX, OPOHBOBAHUX 1
HEOpOHBOBAHMX Ta KaOeiB 3 aTIOMIHIEBUMU JKUJIAMH 1 TYMOBOIO 200 TJIaCTMAcCOBOIO 130JISIII€0
y CBHMHIIEBIM, MOIIXJIOPBIHIIOBIN Ta TyMOBIi 000JI0HKaX, OPOHBOBAHUX 1 HEOPOHBOBAHUX

. CTpyMOBi HABAHTXKCHHS Ha Kabems, A
Ilepepis - -
. JIBOKUIIBHI TpuxUIbHI
CTPYMOIIPO- OMHOXKUITBHI
BTHOT KT, A——— MpoKJaje- | MpokKiaae | MpokKiaae- | mpokiaje-
2 . HHX B -HHUX B HHUX B IIO- HHUX B
MM BIJIKDUTO . . L ,
TIOBITPI 3eMIT1 BITpI 3eMIT1
3 MITHHUMH KUTAMHA

1,5 23 19 33 19 27

2,5 30 27 44 25 38

4 41 38 55 35 49

6 50 50 70 42 60

10 80 70 105 55 90

16 100 20 135 75 115

25 140 115 175 95 150

3 aMFOMIHIEBUMH KHJIaMH

2,5 23 21 34 19 29

4 31 29 42 27 39

6 38 38 55 32 46

10 60 55 80 42 70

16 75 70 105 60 90

25 105 90 135 75 115

Taomuus 20.5
«lomycTrmi MiHIMaJTBbHI ITepepi3n MPOBIAHUKIB JJIs PI3HUX BHUIIB 1 CIIOCOOIB TTPOBOIKI

Jomyctumuii nepepi3 NpoBiIHUKA,
Hassa npoBoaku MM’
MiJTHOTO AJIIOMIHIEBOTO
1. BBia B BUpOOHUYE MPUMIILIEHHS 4,0 4,0
2. BBia B sxuiIe NpUMilIEHHS 4,0 4,0
3. BuyTpimns npoBoxKa:
a) CKpHTa, Ha POJIMKaX, Ha CKODax, TpOCoBa 1.5 2.5
0) Ha i3omsTOpax 3 MPOJLOTOM HE MEHIIE ABOX
METpIB 2,5 4.0
4. 30BHIIIHA IPOBOAKA O KOHCTPYKILISIM 2,5 4,0
5. 3apsazaka CBITHILHUKIB 0.5 -
6. ['oni npoBigHHKH:
a) B IPUMIIIEHHAX 2,5 40
0) noBiTpsHi JiHil 6,0 16,0

211



OTtpumanuii nepepiz MpoBOAIB Ha AUISTHKAX NEPEBIPSIIOTH 32 YMOBOIO HArpPiBY, 32 TPUBAJIO
JOMYCTUMHM CTPYMOM:

1

ne ltp. norm. - TPUBAIO JOMyCTUMA CHJIA CTPYMY JUIS IPOBOIB, A; lpo3pax - pO3paxyHKOBa CHIIA
CTpyMmy, A.
Po3paxyHKOBY cHily CTpyMY BH3HAUaIOTh 32 (OpPMyJIaMu:

TP. JIOI1. 2 IP().?PAX *

- s otHO(ha3HOT Mepexi:
P

I — PO3P
PO3P
U, -cosp
- 151 TpuazHOi Mepexi:
I _— PP()?P
PO3P
3U, -cosp
ne Pposp - po3paxyHKOBa MOTYKHICTh HaBaHTaxeHHs1, BT; Uy - HOMiHaNIbHA Hanpyra jam, B;
COS( - KOeITIEHT TOTYKHOCTI JIAMII.

[Ipn BHU3HAUeHHI POOOYMX CTPYMIB JUISSHOK MEpEXi 3 Ta30pO3psAHUMHU JIaMIaMH 1
MIPUCTPOSIMU TPYMOBOT KOMIIEHCAIlii HEOOX1THO BPaxOBYBATH, LIO BiJ JKepesa eHeprii 0 TOUKU
BMUKaHHSI KOHJCHCATOPHUX Oarapell Mepeka Mae koeilieHT moTyxHocTi He MeHm, Hix 0,9, a
BiJT BKa3aHO1 TOYIII JIO JDKEPEIT CBITJIa Ta BUIIpOMiHIoBaHHS — Oist 0,6.

V3ropkeHHsT TPUBAJIO JOMYCTUMOTO CTPyMY OOpaHOTrO MpPOBIIHUKA, SIKUM BU3HAYAETHCS
MapKo0 IIPOBOTY, IUIOLIEIO ONEPEYHOTO NMepepi3y HOro *uil, Crnocody NPOKIAIKH, 3 YCTaBKaMU
3aXMCHUX amapariB 3A1IMCHIOETHCS 3a yMOBaMU, HaBeZAeHUMH y Tabi. 20.6. TpuBano nomyctumuii
ctpyM Itp.nomn. Bubuparots mo tabdma. 20.3, 20.4.

Taomuus 20.6
HopmoBaHni ciiBBIHOMIEHHS] MK TPUBAJIO IOITYCTUMHUM CTPYMOM IIPOBITHUKIB 1 HOMIHATBHUMU

CTpYMaMH IUIABKUX BCTABOK 3aMOODKHUKIB 1 pO3YIILIFOBAYiB aBTOMAaTHYHUX BUMHKAUIB

HUPMUHHHE Bi,JHUI.IJEHHH JJIA EllI‘dp-ﬂ'l'iB 3AXHCTY

ApToMaTH4Hi ABTOMA-
BUMMKAY] 1 3BOPOTHBO THYHI
FAIEHKHOW BUL CTPYMY | BHMHKaui,
T ){ﬂpﬂK'l'.epHCTHKﬂ l'[uau_xi XAPAKTEPHCTHKOK ﬂui_Mum'l‘b
IPHMILLEHHA sanobix- | Heperyio- | peryi- TUIBKH
HHKH Ui H4Hil ElIeKTpO-
poadin- po3din- | Mar”iTHui
JIHOBAY JHoBaY poadinIo-
BaY

Mepewi, AKi 3aXHINAKTLCH Bil CTPYMIB KOPOTKOI'0 3AMHKAHHA
[Mpoeiauukn Beix
THIIIB

Bei npumitnenss =033 =10 = (.66 =022

Mepexi, #iki 3aXHINAKTECH Bijl NepeBaAHTAREHb
Bigkpuro npoknaneni | Bupobuunui ne

130/ bOBAH] BHDYXOHeDe3neH1 =10 =1.0 =1.0 =10
NPOBIIHHKH 3 NPHMILIEHHA
ropyo 00onouko | Bel inmi npumimenns | =125 =1.0 =10 =125
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3axueHi Bupobuuui
npoeiaHuky, kaben 3 | noxemonebeineyHi =10 =1.0 =1.0 =10
PEIHHOBOO NPHMilLIEHHA
[UIACTMACOBOK) [TpumittieHHA TOProBi,
130ALIEH, cayxbopo-nobyToBi,
HPOBIAHHKN B TpyDax ::;?::}ﬂf:::u:i ML =175 =10 =10 =135
BuDyxoHebesneuHl
YCTAHOBKM
Kabeni 3 naneposoto | Hpuminienns:
130IALIECID noxexonedesnequi,
TOproei, cayxboso-
noOyToBL, rpoMa/ICkKi =10 =1.0 =038 =10

TA I IPUMILIEHHS,
BubDyxoHeDesneuHi
YCTHHOBKH

1. TlosicHUTH OCHOBHI BiTOMOCTI PO JPOTH, IIHYPH, KaOEJIi.

IMutanns 1A camonepeBipku

2. Buau enexTponpoBoOK 1 001acTi iX 3aCTOCYBaHHS.

3. MoHTax eJIeKTPOIPOBOJIOK 1 CBITUIILHUKIB.

4. Po3paxyHOK Tiepepizy MpOBOJIIB.

3aBJaHHs Ha caMOCTiliHe ONPAIIOBAHHSA Ta MiATOTOBKY

1. CamMOCTIMHO BITHOBUTH MaTepiajl 3 MPOIECY MOHTaXX YCTAaHOBOK JUIsl OCBITJIICHHS Ta

OTIPOMIHEHHS.

2. CaMoOCTIHO OTpalOBaTH OJAaTKOBUH Marepiall Ha Temy: Bubip Tunmy mmura,

anapaTypu KepyBaHHS Ta 3aXHCTY MEpPEX Bil KOPOTKHX 3aMUKAaHb Ta EPEBAHTAXKEHb.
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BUMOTI'H IO O®OPMJIEHHS KOHCIIEKTY JIEKIIHA
3 IMCLUILIIHU
«EnexkTpuuHe OCBITICHHS» IS MIATOTOBKH JI0 JEKIIMHUX 3aHAThH 3/00yBayaMu 3a
nepuM(6akanaBpChbKUM) piBHEM BHILOI OCBITH cnemianbHOCTI 141 «EnexTpoenepreTuka,
€JIEKTPOTEXHIKA Ta €JIEKTPOMEXAHIKa»

1. KoHcnektu Jekmii TOBWHHI OyTM HAmucaHi B OJHOMY JICKI[IHHOMY 3OIIHTI 3
JTUCUUIUTIHN «EJeKTpUYHE OCBITICHHS.

2. O06cAr CTOPIiHOK YIS JICKIIHHOTO 30IIMTY CJIiJ oOupaTh B faianazoHi 60-90 cTopiHOK.

JIekuiiHui 30MUT MOBUHHUN OYTH MIANMKUCAHUHA HA TUTYJLHOMY apKylli Ui Ha TIOYAaTKY —
Hazsa mucrumniam, I1.LIL., kypc, rpyna cTyneHra.

3. KutbKicTh JIeKIIii Ta iX 3MICT MOBUHHI BIAMOBIIATH TEMATHYHOMY ILJIaHY.

4. KinbKiCTh pyKOMUCHHUX CTOPIHOK — 10-15, B 3aJI€)KHOCTI Bifl CTHITIO TMCAHHS CTY/ICHTA.

5. KoHcnekT numerscsi KO)KHUM CTYJEHTOM BIacHOpPYY (OJHMM KOJSIpOM IacTH) Ta
BMILIYy€: HA3By TEMH, I1JIaH, TEKCTOBE BUKJIAIaHHS TEMH, TEMU Ha CAMOCTIMHE ONIPALIIOBaHHS.

6. lIlicms o3HaliOMJIEHHS 3 TEKCTOBUM 3MICTOM JIEKI[ii, HEOOXIJTHO JI0JJaTKOBO
OTIpallOBaTH TEMH Ha CAMOCIHHY MiTOTOBKY.

7. YV pa3l mpomycKy JIEKI[ITHOTO 3aHATTSA, TEKCTOBHM MaTtepial MPOIYIIEHOI TeMH
HEeoOX1/1HO 3amucaTi a0o BKJIEITH B 30LIMT.

8. Jnst mepeBipkM KOHCHEKTH HaJaroThCsl Ha Kadeapy BIAMOBIIATBHUM MPEICTABHUKOM
Bi rpynu, abo B €JIEKTPOHHOMY BUIIIsAl (mamka 3 (OTO CTOPIHOK KOHCHEKTY Y BHUIAAKY
JUCTAHLIHHOTO HaBYaHHS) BUKJIAAauy, AKHI MPOBOIMB MPAKTHYHI 3aHATTS y TPYIIL.

9. KoHCTIeKTH TTPOBIPAIOTHCS HA TPOMDKHHX aTECTaIlIIX Ta 3aJIKOBOMY THIKHI.

10. Bci koHCTIEKTH JIEKITI MTOBUHHI OyTH HaJaH1 10 MIAMUCAaHHS JOMYCKY J0 Cecii.
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