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BCTVYII

['eHeTnka — Hayka TpO CHAIKOBICTh 1 MIHJIMBICTh OpPraHiyHUX (OPM KUTTS.
Bomna Buiinuia Ha nepeaHiil Kpail MPUPOAO3HABCTBA 1 € PYHIAMEHTAIBHOIO 1 TOYHOIO
B IIUKJI1 O10JIOTTYHUX HAYK.

I'eHeTnka 1OB’s3aHa 3 OOTAHIKOIO Ta 300JIOTI€I0, SKI JalOTh OCHOBHHI
(hEHOJIOTIYHHMI OIMKC TBApUH Ta POCIHWH, iX Kiacudikaiii. AHATOMIs, TiCTOJIOTIS,
IIUTOJIOT1S, (1310JI0TIsA Ta €eMOPIOJIOTIS JO3BOJISIOTh BECTU T€HETUYHI JTOCTIIKEHHS 31
3HaHHSAM OYJOBM 1 MPOIIECIB KUTTEMISIILHOCTI 0Ci0 Ta JT0JATKOBO MOSCHUTH iX B
IJIaH1 CMAJKOBOCTI Ta MIHJIMBOCTI. BAM3bKUI 3B’SI30K TE€HETHKHU 3 O10XIMI€I0, B SIKY
BXOJIUTh TaKHK PO3ALL, SIK 010XIMisl HYKJIETHOBHX KUCIOT. OCTaHHI, B CBOIO YEpTy, €
MIPEAMETOM T'€HETUKH, 00 TIepeOyBatOTh HOCISIMU T€HETUYHOI 1HPOpMaIllii OpraHi3MiB.
Kpim TOro, reHetmka cCOupaeTbcs Ha MaTEeMaTUKy, THM CaMUM CTBOPIOIOYH
OlomeTpio. B reHeTull 3acTOCOBYIOTH psii METOMIB MOJIEKYJSIpPHOi O10JI0rii,
610(13UKH, IMYHOJIOT1T Ta THIINX HaYK.

PO3KpUTTS MONEKYJISIpPHUX OCHOB CITaJIKOBOCTI BHBEJIO TCHETHKY Ha BEAyYE
MicCIle cepejl 1HIIUX O10JIOTIYHUX HayK. |'eHM BHU3HA4aloTh HE TIIBKU OCOOJMBOCTI
O3HAaK, ajie 1 MOXJMBOCTI iX PO3BUTKY i (POpMyBaHHS, a 3BIJICM — MOKIIUBICTb
PO3BUTKY Ta ICHYBaHHSI KJIITHH, opraHizmy. OJHOYaCHO, MOPO3YMIHHS T€HETUYHUX
IIPOIIECIB 1 OBOJIOAIHHS JSIKUMU O10TEXHOJOTIIMHA BU3HAYMIIO TEHETHUII IEHTPAIIbHY
POJIb KEpYBaHHS MPOIIECAMU JKUTTSI, OJMCKyde MaiilOyTHE.

VY cucremi miarotoBku @axiBuiB 3 «BerepuHapHOi ririeHu, caHiTapii 1
eKCIEPTU3N» ,,] eHEeTHKA...” € TEOPETUYHOK OCHOBOIO JIJI1 PO3B’SI3aHHS MPAKTUYHUX
3a7lad 3 PO3YMIHHS MOTEHLINHOI Ta (PaKTUYHO peani30BaHOl CHAJKOBOCTI Yy
BUPOOHMYMUX yMOBaX 3 JKUBHUMH OO0 ’€KTaMH, M0 SKHX 3 SICOBYIOTHCS THUTaHHS

BETEPUHAPHOI TIT1€HU, CaHITapii i eKCTIEPTU3H.



Moayas 1. SAKOHOMIPHOCTI IEPEJIAUYI CITAIKOBOI IH®OPMAIII

1.2. Ilutoreneruka
ara

Tema 1.2.1.  Byooea kaimun. Opzanenu, uio € Hociamu cnadkoeoi ingpopmauii.

Merta 3anaTTs: BuBuut OyAoBY KIITHH, iX CTPYKTYpHUX €JIEMEHTIB Ta
010JI0T1YHOTO PU3HAUEHHS KOXKHOTO 3 HUX. 3aMajIiOBaTH TBAPUHHY
KIITAHY, PO3MICTUTH B HIM BCl OpraHeNqd 1 TO3HAYUTH iX.
Po3rnsHyTH mig MIKpOCKONOM OyIOBY KIITHHH Ha (DIKCOBaHHUX
npenapaTtax 1 3aManioBaTu moOadene. Ommcatu OyaOBY KIIITHHU
eyKaploTiB 1 PyHKIIII BCiX ii opraHesn.

Martepianu ta o0naiHaHHS:

MeToIn4H1 BKa31BKU:




3aBnanus 1. Hamanwoume cxemy eykapiomuuyHoi Kiimuuu i 3poOimeb NO3HAUKU
Wo0o HA36u il CKIAOOBUX eNeMeHmiB, 3a3HAYUBUIU SKI € HOCIAMU
cnaoxoeoi inghopmayii.

3aBnanns 2.  Posensinbme nio Mikpockonom 6y008y KiimuHu
i Hamantotume nobavene.




3aBnanHs 3.  3anoguims mabauyio i eKax)cimv 6ci 8i0omi 6am (OYHKYil opeauen
eyKkapiomu4noi KaimuHu

Ha3zga CTpyKTYpHI ejieMeHTH

- DyHKILis
OpraHeJu Ta ix OyaoBa yHEI

Anpo

Cucrema
HHUTOCKEJIETY

KaiTunauin
LHEHTP

Pu6ocoma

Kommieke
T'oabmki

Jlizocoma

Enpo-
IJIa3MaTHYHA
ciTka

MitoxoHapis

Ilnacruna




ara

Tema 1.2.2. Mimomuunuii yukn i mMimo3s.

Merta 3aHaTTs: BuBUMTH eTany iCHyBaHHS €yKapioTHYHHX KIITHH. O3HAHOMUTHUCS
3 TOAUIOM KIITHH [UIAXOM MITO3y. BuBuntH MexaHI3MHU
MITOTHYHOTO TOAUTY KIITHH. Po3rimsHyTH ¢ikcoBaHi mpernapaTu
KJIIITUH POCIIMH Ta TBApUH, 3aMaJIIOBATH 1 OTIMCATH TTOOAYCHE.
Marepian i 061aTHaHHS

MeToanyH1 BKa31BKU:

> £ A
|



3aBnanHs 1. 3anosnime mabnauyro, Hadarouu Xapakmepucmuxy cmaoiim i gazam
ACUMMEBO2O YUKTLY €YKAPIOMUYHOL KILIMUHU.

Cranii KJIITHHHOTO

I'eneTnyHa xapakrepucTuka cragi i ¢pas
11110 09) 3%

[IpecunTeTMUHUI

(Gy)

CUHTETUYHUN

(S)

I[HocTcuHTETUUHUN
(Gy)

Inrepgasa

IIpodaza

Mertadaza

Miro3

Amnadaza

Tenodaza i
LIUTOKIHE3

3aBnanns 2. Poszensinbme Ha QikcosaHux i HAMUBHUX Npenapamax KuimuHu 6
nepioou inmepgasu, npogasu, memaghazu, aumagazu i menopasu.
3amanoime ix.

~10 ~



3aBnanus 3. Posensinbme cmaoii Mimo3y 8 KAIMuHax
ma 3amanoime nobavene.

3aBnanHg 4. Bunuwimo i 6uuims HOGI MEPMIHU.



ara
Tema 1.2.3. Meiio3 i 6usuenns cmaoiii npoghazu I.

Mera 3ansarts:  CkiacTH CcXeMU CTaaii Meno3y 1 oxapakrtepusyBatu ix. [latu
XapaKTEPUCTUKY IMOBEIIHKM XPOMOCOMHOTO amapary B MepHIii i
JOpyTi cTafisx moainy. Po3risHyTH 3a OMOMOTOI0 MIKPOCKOITY
ctamito Tpodasd MEHOTHYHOTO TOAUTY KIITHHUA. 3HAWUTH 1
3aMaloOBaTH SApa raMeT Ha CTaIAX JUIJIOHEMH Ta J1aKiHe3y.
Martepian i 061agHaHHS:

MeToanyHil BKa31BKHU:

~12 ~



3aBnanns 1. Cknadims cxemy meiio3y ma oaume 2eHeMmudHy Xapakxmepucmuxy
cmaditi i haz cmeopeHHsL camem.

. I'eneTnyHa XapaKkTepuCTHKA
Cranisn Cxema aps p
crajii i a3
[Tpodaza I:
e JlenToTeHna
e 3UroTeHa
e [laxiTeHa
=
o
=
S
=
=
E e JlumioreHa
=
=
<
>
S |e Miakine3
=5
Meradaza |
Amnadaza |
Tenodaza |
[HTepKines
ITpodaza II
=
=
2
= | Meradasa Il
=
=
=
o
=
3 Amnada3za Il
=
=
Tenodaza I1

~ 13 ~




3aBnanns 2. Bidokpemme 3 AcuHuxy Kpoas hoaikynr Ha cmadii  pocmy,
pozenanbme  A0pa  Ha  cmaodiax — ouniomenu i Oiakiues),
oxapaxmepusyume ma 3amanoume ix.

3aBnannsa 3. 3amanoime MeUOMUYHI XPOMOCOMU NI3HbOI Npogasu KiimuH
mecmuKyn 1abopamopHoi meapuHu. 36epHimb yeazy Ha Gopmy
Oiganenmis i KilbKicmb Xia3m.

~ 14 ~



3aBnanHs 4. 3anuwims icHytoui 8IOMIHHOCMI npoyecié Mimo3y ma Meuo3y 3a
cmaodiamu i pazamu.

Ha3sBa
cTaaii ado Mirto3

Meiio3

dazu peayKuiiHuii eKBalliiiHNH

ITIpodaza

Mertadaza

Amnadaza

Tenodaza

3aBnaHHg 5.  Bunuwimo i 6usuime HO8I mepMiHu.




Jlata
Tema 1.2.4.  Bueuenns cnepmamoczenesy i 0602eHe3y.

Merta 3aHaTTs: BuUBUMTH 0COONMHMBOCTI YTBOPEHHS CTaTeBHX KIiTHH. HamamroBaTu
CXEMHU CTBOPCHHS raMeT, BU3HAYMTH (Pa3u i JaTH XapaKTEPUCTUKY
BIIMIHHOCTEH TIPOIIECIB OBOTEHE3Y 1 CIIEPMATOTEHE3Y.

Martepian i 061aTHaHHS

MeToanyH1 BKa31BKHU:

3aBmannda 1.  Ogopmims cxemy cnepmamozene3y ccasyis, nozuaume 1020 emami, d
makoxc cmadii, wo xapakmepHi 01 ¢haz metiosy. Hasedimv naszsu
KAIMUH HA KOJCHOMY emani ma 3azuaume ix Habip Xpomocom.

~ 16 ~



3aBnanus 2.  Oghopmims cxemy o0802eHe3y ccagyie, No3Haume U020 emamu, d
makodc cmadii, wo xapakmepHi 0 ¢az metiozy. Hasedimv nazeu
KAIMUH HA KOJCHOMY emani ma 3a3Hadme ix Ha0ip XpoMOCOM.

3aBnanHg 3. Bunuwimo i 6usuime HOGI mepMiHUL.



ara
Tema 1.2.5. Kapiomun. byoosa xpomocom. Mopghomempuunuii ananis.

Merta 3anaTTs: BuBuuté OymoBy MmeradaszHux xpomocoMm. Os3HadiomuTHCS 3
kapioruriom Dr.melanogaster i ocoOmuBocTSIMH i TiraHTCHKUX
XpOMOCOM. 3acBOITH METOJUKH MOP(POMETPUYHOTO aHATI3y
XpOMOCOM 13 CKJaJaHHsAM imiorpaMm. Bumucatu xapioTumnu
CUIbCBKOTOCTIONAPCHKUX TBapuH. llepernsiHyTH mpemapatéd 3
MOJTIIUTIOTTHAM HAOOPOM XPOMOCOM.

Martepian i 061agHaHHS:

MeToIn4H1 BKa31BKU:

2) —

3) -

4) —

5) -

AN\ v J \ v J 6) .
1 2 7)—

Puc. 1. Cxema 6y10BH XpoMOCOMHU (XPOMATH/IN). 8) —
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AOGCoIOTHA TOBKHUHA
KOXKHOT XpOMOCOMH, MKM Lt = ;

BigHocHa nosxxuHa

KOXHOI XpoMocomHu, % L' = x 100;
[ImeyoBuii 1HIEKC 1P = X
LenTpomipuwmii iHaEKC, %0 € = x 100;
NF —

Knacugirxayis xpomocom 3anexncro 6io posmauty8anHs YeHMpPOMePU.

Ib_

Memayenmpuuni —

Cybmemayenmpuyni —

Axpoyenmpuuni —

Ayenmpuuni —

~19 ~



Osnatiommecv 3 kapiomunom camys [ camku Dr.melanogaster,
3Haudims Memaghasui NAACMUHKU HA DIKCOBAHUX npenapamax,
niopaxyiime  KilbKiCMb  XpOMOCOM y  Mema@asHuii  nepioo.
Hamamovume idioepamy xpomocom, ompumavime mikpogpomozpaii
MemagasHux niacCmuH i BU3Ha4Yme OCHOBHI NApamempu KONCHOI

3aBaaHHA .

XPOMOCOMU.

3aBnanus 2. [lpucomytime HamueHi npenapamu CIUHHUX 3A7103 JUYUHKU NIA000BO0T
MYWKU © po32/isiHbIME 2I2aHMCbKI NOJIMEHHI XPOMOCOMU, 3aManioume

nobauene.
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3aBnanusa 3. Ilposedimv mopgomempuunuil ananiz Kapiomuny OOMAwHb0i CEUHL.
Pe3zynomamu po3paxyHkie 3anecimo 00 HUMCYUEHABeOeHOi madIuyi.

No IMapu AO0COJIIOTHA JOB/KHHA LT % b % Tunu
XpoMocoM | (, MM | P, MM | L, MM XpOMOCOM

- 0R

2 | R&

3 | &8

+ | fh

s

61 Nq

7 0n
8 Nno
9 aAn

0 RN

T

12 | K&

13 | AN

14 | KX

15 | KY

16 | &
17 XX
18 | xx

9| X,
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3aBnanus 4. Ilposedimb 8i3yanbHy OYIHKY XpoMOcom meapuh. Buznaume cmamo
MEAPUH.

A .1 79
\(f" ‘7& )‘:3

/ 2
(IUQQ xs
BTN
BRLY A “vov
7’) 6 ¢

2n60 A

DO N an an an Xx-XV
1 2 3 4 5

a0 0 an Ad AD Ad A6 AN
A 7 8 9 10 11 2 13

An AN abd AN A0 A AG AA
14 15 16 17 18 19 20 21

= A OB ~AA A oo AR NA
22 23 24 25 26 27 28 29

B
Mertadasna rmractuna (A) Ta kapiorpama BeJMKOI poratoi xyaoou (0yrait) (b)
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m
no
AN
AN

19

An
25

2n=60

14

20

an
26

00 nn AN DA a4
1\8(\ l\gh Qwﬂ ap M

11 12

AQ AN NN NN AN

15 16 17 18

AN N 0NN AR AA
21 22 23 24

AR An AA ’\
27 28 29 L]

XYy

Kapiorpama ko3u cBIiicbKO1 (11arna)

N

4

AN

10

nH
16

NA
22

i s dlg 4 ! <
by e Wl SR
,)- o G TR st AT J.,,','

2n=38
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nn
5

an
11

nn
17

HD
23

R 0

nMn ah 0o an
6 7 8 9

nan N N ah
12 13 14 15

NN On AN AL
18 19 20 21

N Hn an
24 25 26




X RE X

a!\ nn ﬂQ nf\ I\O (m
M esn xx xx xx xx

XK XX XX x
16 17 18 X

b
Mertadasna ruiactuna (A) Ta kapiorpama CBUHI CBiI/ICBKOl (KHypa) (b)

R XK BR AR KK B HX
%X X% XK X0 xn ax
M AN D0 nn A cm nn

17 18 19 20

na 00 00 AA Ap NN AN
21 22 23 24 25 26 27

AN AN AN AN x
28 29 30 31 N

2n=64 XYy

A b 2n=78
Meradazni uractunam miBHs (A) Ta kypku (b)

3aBaanHda 5.  Ilpogedimb 8i3yanvHy oyiHKy MemaghazHux Xpomocom J0OUHU.



3aBaaHHs 6. 3anomytime ma 8usuimv OUNIOIOHE YUCIO XPOMOCOM OCHOBHUX BUOIB
CIIbCLKO2OCNO0APCLKUX MEAPUH.

Buja TBapuH 2n Buna TBapuH 2n

3aBaanHd 7. Bunuwimo i 6usuims HO8I mepMIiHUL.

BUHCHOBK: ...t



1.3. XpoMocomMHa Teopisi CIaAKOBOCTI
ata

Tema 1.3.1. T'ibpuoonoziunuii ananiz ma 0CHOBHI 11020 NPUHUUNU.
bionoziuni i mopghonoziuni ocoonusocmi Drosophila melanogaster.

Mera 3aaatTs:  O3HAHOMHTHCH 1 3aCBOITH TOJIOKEHHS T10PHUI0JIOTIYHOTO aHaTi3y.
BuBUMTH reHEeTHYHY HOMEHKIATYpy Ta CUMBOJIKY. O3HailoMUTHCS
i ommcatu Oiosoriuni ocobmuBocTi Dr.melanogaster i metomauk
NPUTOTYBaHHS TIOKUBHUX CEPEJOBHIN I HUX. BuBuuTH
XapaKTePUCTUKU HAMOIIBII MOMMPEHUX MYTaHTIB APO30(iIH.
Martepian i 061agHaHHS:

MeTon4H1 BKa31BKU:
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3aBnanns 1. Bunuwimo i 6usuime 2eHemuyry HOMEHKIAmMypy ma CUMBOIK) .



3aBmanns 2.  Oxapaxmepusyiume  6ionociuni  ocooausocmi — Dr.melanogaster.
Poszensaueme nio mikpockonom camys i camky ninii Normal ma
BUOLNLIMb XAPAKMEPHI pUCU U000 iX CMamesoi HaIeHCHOCHI.

Puc. 2. Camka i camenn Dr.melanogaster
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3aBnanns 3. Cknadims peyenmu NPUSOMYBAHHA HNONCUBHUX cepedosuly OJisl
BUPOWYBAHHS NIOO0BOI MYXU I 3aNUULimsb MEXHIKY X nPuecomy8anHsi.
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3aBaanns 4.

Haiime xapaxmepucmuxy oesikux mymayiu Dr.melanogaster.

MyTaHTHa
¢popma

I'en

Jlokamizauis

Oco0MBOCTI 03HAK

XpoMo-
coMa

TyJy0a

TyJy0a

KpuJ

ouen

1

3

4

5

6

PenecuBHi myTamii

Black

II

48,5

Curled

Ebony

Eyeless

Sepia

Vestigial

White

Yellow

Black-
vestigial

Black-
cinnabar-
vestigial

Brood

Brown

Carmine

Cinnabar
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1

Curved

Cut

Dusky

Fat

Garnet

Miniature

Pink

Prune

Purple

Raspberry

Ruby

Straw

Warped

JloMiHaAHTHI MyTauii

Bar

Beadex

Curly
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1 2 3 4 3) 6 /

Lobe

Notch

Deformed

Hairy-wing

Jammed

Lyra

Star

Truncat

Wrinkled

[TpumiTku:




JlaTa

Tema 1.3.2.  Jlinitine po3miugenHsn 2enis i 3ueniene yCnaoKy8aHHs.

Mera 3ansarts:  O3HailoMUTHCS 3 OCHOBHUMH poboTamu T. Moprana i ioro mkoJu.
[IpoBecTr 00K PO3MICIIICHHS Y HAIIAIKIB 31 3UCTNICHUMH TeHaMHU.
Marepiai 1 00JIaJHAHHS:

MeToanyH1 BKA31BKHU:
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3apaanns 1. [lopigusatime xapakmepucmuku yCnaoKy8auHs 03HAK NPU He3ANeHCHOM)
KomMbOIHysanHi 2enis, a maxodxc npu ix 3uennenni y Dr.melanogaster.

BisibHe 34yenuieHe ycnaJaKyBaHHS

Mapamerpu 6i
KOMOiHyBaHHA HEeIoOBHE TOBHE

I'enoTun
AUTeTEePO3UTrOTHOI
0COOMHMH

I'omouoriuni
XPOMOCOMH

I'amern 3 reHamm

ChniBBigHOIIEHHSA
ramer

BucHoBOK

3aBnanus 2. Buxouaiime 00cnio i, 8iONOBIOHO 00 HbO2O, CKIAOIMb CXemy NOBHO20
ma HenoeHo2o 3uenienis, suxopucmosyrouu myx ainii @ normal x 3
black-vestigial, a nomin @ black-vestigial x & F; i @ F; x & black-
vestigial.

IloBHe 3UerIeHHA HenoBHe 34enieHHSA

®denorun PP

I'emorun PP

I'amern P

I'enorun F;

®enorun

I'enorun PPg,

I'amern P

I'enorun F,

®enorun
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3apnanns 3. [losmopno ckiadime cxemy MNOBHO20 MA HENOBHO20 3YENICHH,
suxopucmosyiouu éxce myx ainiti @ yellow-white x & normal, a nomim

Q yellow-white x & Fyi Q@ Fy x & yellow-white.

IloBHe 3uenieHHs HenoBHe 34enieHHs

®enorun PP

I'enorun PP

I'ameru P

I'enorun F;

®denorun F;

I'enorun PP,

I'amern P

I'enorun F,

®denorun

3aBnanug 4. Bunuwimo i 6usuime HO8I mepMiHu.

BUCHOBK: ...t e e e s s e e e s s nnreeeeeans




JlaTa

Tema 1.3.3.  Kpocunzosep i nooyooea kapm Xpomocom.

Merta 3aHATTS: 3aCBOITH METOAMKH KapTyBaHHS XPOMOCOM Ha OCHOBI KPOCOBEPHOT
pexomOiHaIii TeHIB y HAaIlaJKIB, 3aIpOIOHOBAHOL
A. CrepreBanToM. PO3rIIIHYTH 1 HaBYMTHCH PO3PaXOBYBaTH
koeditieHTH 1HTEpdepeHIi Ta KOIHIIHJCHII. Bu3Hauutu poJib
KPOCHHTOBEPY B CBOJIFOILII.

Martepian i 0013 JHaAHHS:

MeToan4dHl BKa31BKU:
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3aBnanus 1. Ilpogedimv cenemuunuti auaniz pezyabmamié 080X AHANIZYIOUUX
CXpewyeaHvb — mpucemeposucom 3 — GU3HAYEHHAM  KoeiyicHmis
KOIHYIHOeHyii ma inmepghepenyii.
®enorunosi CxpemyBanns Ne 1 CxpemryBanns Ne 2
paaukaIu
ABC 150 255
abc 143 266
Abc 37 124
aBC 42 136
ABc 70 128
abC 65 140
AbC 8 20
aBc 6 28
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3aBnanns 2. [enu A, B, C noxanizosani 6 00Hiti Xxpomocomi y 6Ka3anomy nopsoky.
Biocomoxk kpocuneosepy mixc A-B, dopienroe 30, mioc B-C — 20, npu
YoMy NOOGIUHI nepexpecmu Y HaWaoKax 3yCmMpidacmscs i3 4acmomoro
4%. Hrxe 6yoe cniggionowenHs ¢enomunie y HAWAOKi8 8i0
AHANI3YI0Y020 CXPEUYB8AHHA 3 MpU2emepo3ucomamu?

3aBnanns 3. [loscHims egontoyiline 3HAYEHHS KDOCUH208ED).
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3apaanusa 4.  OoOrpynmytime 3HaueHHA [ 3anudimb OCHOBHI NPUHYUNU CKIAOAHHSL
Kapm XpoMOCOM.

3aBnanHsa 5. Bunuwimo i 6uuims HOGI MEePMIHU.



ara
Tema 1.3.4.  Anani3 ycnadKysanusa 03HaK y pasi 3uenieHHs 2eHie.
Merta 3aHATTs: BuU3HAYUTH 4aCTOTH KPOCHMHIOBEPY, KOCMIIIEHTIB KOIHIIHACHINI 1

iHTepdepeniii 3a A. CrepreBantom. Po3B’s3aTu 3a1a4i.
Martepiai i MeTOAMKA:

3aBnanns 1.  Cknadime cxemu i po3paxyume 3a0ayi 3a 6KA3I6KOI0 BUKIAOAYA.
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BUHCHOBK: ...t



1.4. Menpaeizm
Jara

Tema 1.4.1. 3axonomipnocmi YCRAOKYBaAHHA AKICHUX 03HAaK npu
MOHOZIOPUOHOMY CXPeUuLyBaHHI.

Merta 3aHsaTTa: BUBYMTH OCHOBHI 3aKOHOMIPHOCTI YCHaJKyBaHHS SIKICHUX O3HaK
IIpU CTaTeBOMY PO3MHOXKEHHI MPU MOHOTIOPUIHOMY CXpEIIyBaHHI.
HaBuutucek po3B’si3yBaTH 3aBIaHHS 3 aHATI3YIOUUM, PEIIUIPOKHUM
Ta 3BOPOTHIM CXpEIIyBaHHSAMH. 3acBOITHU METOAMUKH 3aKJIaJIKU
JOCJTITy MOHOTIOPHTHOTO CXPEITyBaHHsI. 3aKIaaKa JOCIi Y.
Marepian i 06JaiHaHHS:

MeToarnyH1 BKA31BKH:
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Bapnanns 1. Hadaiime 6usnauenns 3axonam I. Menoens ma ckiadimv  cxemu
CXpewy8amb 00 HUX.
I BAKOH I. MEOHOCTSL: .vveeeeeeeeeeee et e et e e e e tee e e e e e e e et e e s ateeeeateeeeeeeeaereeeeeaeesaeeesareaes

CuMBoOJIKAa MaJIloHOK

®denorun PP

I'enorun PP

I'ameru P

I'enorun F;

®enornn F;

CumBoJika MaJoHoK

®deunorun PP

I'enorun PP

I'ametrun P

I'enorun F;

®enorun F;
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3aBnanHHs 2.  3anuwimes cxeMu  AHANI3VI0Y020, PEYUNnpoKHUX ma  360POMHO20
cxpewyysans. Haoatime i xapaxmepucmuxy.

Cxemu aHaNI3yIOUUX CXPEIIYBaHb!

PP PP
r r
Fa Fa

CxeMH penMnpOKHUX CXPEIyBaHb:

A. Ilpame b. 3BopoTHe
PP PP

r r

Fi Fr

CxeMu 3BOPOTHHX CXPEIlYBaHb!

PP PP PP
I I I
F1 Fo Fo
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3aBgaHug 3.

Biobepimv Ona Oocnioy 2-3x eipeinbHux camox ma 3-4x camyis
Dr.melanogaster (N) ma it mymanmnui ninii vestigial abo ebony,
nonepeoHbo Hapkomusyeas myx egipom. /o yvoco npoauanizyiime
yyucmonty eamem noYamKko8ux OamvKi6CbKux Gopm i 6nesHimvbcs 8 ix
eomozucomrocmi Ckradime cxemu HamiveHo2o cxpewysants. F1 ma
Fo, a maxooic ananizyiouoco (Fj) i peyunpoknozo (F;).
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3aBnanusa 4. Buxownaiime 00cnio 3a MOHO2IOPUOHUM PEYUNPOKHUM CXPEUSyBAHHAM
i3 ooepocannam Fi, Fy ma F,. Ilpoananizyiime i sanomyiime y
NPOMOKOJL QOCAIOY 00EPHCAHI pe3yIbmamu.
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3aBaanusa 5. [lpogedimb cmamucmuyry 00pooKy pezyiomamis posuenienns y Fy i

v Fa 3a enacnumu pesynomamamu ma 3a cymapHumu NOKA3HUKAMU
00epIAHCAHUMU 2PYNOI0 BUXO0SAYU 3 OUIKY8aAH020 i0HOWeHHs 3:1 ma
1:1. Hosedimb, wo odepoicare y 00CHiOi po3ujenjieHHs Cnienaoae 3
meopemudHo OYiKy8anum. Bukopucmosytime HAcmynHy maoiuyro:

PesynbraT KiJabKiCHOTO aHaji3y MyTaHTiB Dr. meianogaster.

KinbkicTs Myx
IHOKA3ZHUKH

HOpMA

MYTAHT

pa3om

Marepuncbka popma
barbkiBchka popma
F1

yci
0

yci

0

yci
0

F2

daxrrune posmerienns (f) 1-ro mocminy
Posmenienss, Mo o4iKy€eTbCs 3 1
Po3inerieHHs, Mo TEOPETUYHO OUIKYEThCS

(a)

Binxunenus (d)

¢
v =1 X*=Y(d*/p)= P>
®dakrtnune posmermnenns (f) — > rpymum
CTYJICHTIB 3 1
Posmemnienss, Mo o4iKy€eTbCs
Po3mieryieHHs, 1Mo TEOPETHYHO OYIKYEThCS

(a)

Bigxunenus (d)

it:
v=1 X?=Y (d%/p)= P>
PesynbraTu ofepkaHi CTyI€HTOM
CymapHni nokasuuku rpymu (f)
BigHomIeHHSs, 1110 O4iKYy€ThCS 1 1
Po3mienieHHs, M0 TEOPETUYHO OYIKYEThCS

(a)

Binxunenus (d)
d2
X*=y (d’/p)= P>

v =I

BUCHOBK: ...t e e s s s e e e s s nnrreeeeans



Jara

Tema 1.4.2. Tunu e3aemo0ii anenvrux 2enie.

Mera 3aHatTd: BuBuMtH Xapakrep pO3MOAUTY O3HAK TMPU  PI3HUX  THUIAX
JOMIHYBaHHSI Ta MOHOAQJIENIBHOrO YychajakyBaHHa. [IpoBectu

KOHTPOJIBHUM Meperisal A0CTIAY 1 ONUcaTH HOTO.
Marepian i 06JaiHaHHS:

MeToanyH1 BKa31BKHU:

3aBnanudg 1. Hasedimv 3paszku ocroenux munie oominysauus. Oghopmims cxemu
cXpeuwyy8amb.

A. IToBHE JOMIHYBaHHS.

Cxema Xapakrepucruka

®denorun PP

I'enorun PP

I'ameru P

I'enorun F;

®enorun F;

I'enorun PP,

I'amern P

I'enorun F,

®enorun F
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b. HenoBHe noMinyBaHHS.

Cxema

XapakrepucTuka

®denorun PP

I'enorun PP

I'ameru P

I'enorun

®enorun F;

I'enorun PP,

I'amern P

I'enorun F»

®enorun F,

B. KonominyBaHHs.

Cxema

XapakrepucTuka

®denorun PP

I'enorun PP

I'amern P

I'enorun F;

®enorun F;

I'enorun PP,

I'amern P

I'enorun F,

®denorun
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3aBnanHs 2. Haoatime xapaxmepucmuky mMidcanenvHii KOMniemeHmayii
(HAO0OOMIHYBAHHIO).

3aBnanns 3.  Onuwims s6uwe MOHOANENILHO20 YCHNAOKYBAHHA. 3asHaume 8 SKUX
BUNAOKAX BOHO CHOCMEPI2AEMbCHL.
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3aBnanHs 4. Po3s’socimb 3a0aui i CK1A0imb cXemMu CXpeujy8arb 3d BKA3I8KOI0
BUKIAOAYA.

3aBnanusa 5.  3pobime Kommpovhull nepeaisio docaioy no cxpewysannto Drosophila
melanogaster i sanomyiime nobauene.



ara

Tema 1.4.3. 3axkonomipnocmi ycnaokyeanusa AKiCHUX O3HAK Npu OUZiOpuoHomy
ma nonizZiopuoOHoOMy cxXpeuiy8aHHaXx.

Mera 3aHsaTTs: BuUBUMTH 3aKOHOMIPHOCTI YCHAJKyBaHHS O3HAK, PO3YCIUICHHS 3a
reHo- Ta (PEHOTHUNaMH NpPU IW- 1 TOJITIOPUIHOMY CXpEllyBaHHSIX.
[TpoanamnizyBatu riOpuau MEpUIOro IOCHIAYy. 3akKjIacTH TOCIiT Ha
TUTIOpHIHE Ta aHAJI3yI04e CXPEIyBaHHS.

Marepiai i 06J1aAHaHHS:

MeTtoanyHi BKa31BKHU:
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3apnanns 1.  [lposedime ananiz niniti Dr.melanogaster i poswennenns ¢ F, npu
OU2iOPUOHOMY CXPeuyyBaHHi.

+ +

cn — e —
cnh— e—

®enorun PP

+
+

Qo
==
+
@ @
4

I'enorun PP Q

I'amern P

I'enorun F

®enorun F;

I'enorun PP,

I'amern P

Po3mennienns 3a ¢penorurnom y F:
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vg —
Vg —

®enorun PP

A\ + \%
I'enorun PP =g bw i b=W
vg bwt vgt bw
I'ameru P
I'enornn F

®enorun F;

I'enorun PP,

I'amern P

Pozmemienns 3a penotunom y F:
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3aBnanns 2. Ilpogedimv ananiz copmis (munig) camem i pozwennenns 6 F, npu
MpuiopUOHOMY CXpeuyy8aHHi.

®enorun PP

I'enoTun PP

I'amern P

I'enorun F,

®enorun F;

I'enorun PP,

Po3merienns B F»:
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3aBpanns 3. Buxowuaiime 3a80anHs 30 6KA3I6KO0 UKIA0AYA.

BUHCHOBK: ...t



ara
Tema 1.4.4. Tunu eé3aemo0ii HeanenvHux 2exie.

Merta 3aHaTTs: BuBUMTH XapakTep yCHaJKyBaHHS O3HAaK 3a PI3HUMH THUIIAMH
B3a€EMO/Iii HEaJICIbHUX TEHIB, MOOYyAyBaTH CXEMH CXpPEIIyBaHHS 1
aHaJli3 HACHIJKIB pO3YeIieHHs 3a reHo- 1 penotunamu. KoHTpoas
HacHiAKiB 3-ro gociiny. Po3B’sa3aTu 3aadi 3 HealnelIbHOI B3aEMOJIT
T'CHIB.

Martepian i 061agHaHHS:

MeToanyHil BKa31BKHU:
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3aBnanus 1. Cknadims cxemy KoMHIeMeHMAPHOL 83AEMOOLT HealeIbHUX 2EHIB.

®enorun PP

I'enoTun PP

I'amern P

I'enorun F,

®enorun F;

I'enorun PPg,

I'amern P

Pozmerienns B F»:
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3aBnanns 2. Cknadims cxemy 63a€EmMOO0ii HeanelbHUX 2eHi6 3a MUNOM KpUnmomepii.

®enorun PP

I'enoTun PP

I'amern P

I'enorun F,

®enorun F;

I'enorun PPg,

I'amern P

Pozmerienns B F»:
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3aBnanns 3. Cknadime  cxemy — 63A€EMOOii  HealelbHUX  2eHi@  3d  MUNom
HOB0YMEOPEHHSL.

®enorun PP

I'enorun PP

I'amern P

I'enorun F

®enorun F;

I'enorun PPg,

I'amern P

Pozmerienns B F»:
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3aBnanHsg 4. Cknadims cxemy enicmamuyHoi 63aEmMo0ii HeanelbHUX 2eHis.

®enorun PP

I'enorun PP

I'amern P

I'enorun F

®enorun F;

I'enorun PPg,

I'amern P

Pozmerienns B F»:
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3aBnanHg 5. Cknadims cxemy 63a€MOO0ii HealelbHUX 2eHI8 3ad MUNOM HNPOCMOL
noaimepii.

®denorun PP

I'enorun PP

I'amern P

I'enorun F

®enorun F;

I'enorun PPg,

I'amern P

Pozmerienns B F»:
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3aBnanHs 6. Oxapaxkmepu3ytime eghexm NON0HCEeHH Ma MOOUPIKYIOUY 0it0 2eHi8.
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3aBZ!aHHH 7. Bukonaiime 3ae0anns 3a éxaziexoro euxiaoaya.

BUHCHOBK: ...t



ara
Tema 1.4.5. Muoacunnuu anenim.

Merta 3anaTTs:  O3HalloMHUTHCS 3 SIBUIIAMH MHOXKHHHOTO aineiizmy. HapuuTtuce
PO3B’SI3yBaTH 3ajadvl 3 ypaxyBaHHSM HasBHOCTI OUIBII HIXK JBOX
ajiesien OJTHOTO IeHy.

Martepian i 061agHaHHS:

MeToanyH1 BKa31BKHU:
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3aBnanus 1. Ilpogedimb peyunpoxHi cxpewyy8anHs MymaHmis 3 cepii MHONCUHHUX
anenei White: camok 3 eo3unosumu ouuma u camyis 3 OLIUMU OUUMA
ma HAenaxu.
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3aBaanHs 2. Buxkouaiime 3a60anns 3a 6KA31I6KO0 6UKIA0AYA.

BUHCHOBK: ...t



ara
Tema 1.4.6. O3naiomienn: 3 Oi€ro 1emaibHUX 2€HI6.

Merta 3aHsaTTs: BuBUMTH  XapakTep  yCHaaKyBaHHS  JIETaJbHUX TEHIB  Ta
ocoOmmBocTel iX mposBy. CKIIacTH CXEMH 1 pO3B’s3aTH 3aaadi 10
YCITaJIKYBaHHIO MyTAaHTHUX T'CHIB.

Marepiau 1 00JIaJHAHHS:

MeToanyH1 BKa31BKHU:
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3apnanus 1.  Buxopucmosyrouu cemeposzucommuux myx ninii Curly, npoananizyime
VCNAOKY68AHHS J1eMalbHO20 AYMOCOMHO20 2eHY CKIAGUU CXeMu
cxXpewysamb.

3aBnanHsg 2. Cknadims cxemu CXpewyysamvb 2emepo3ucoOmHuUx Camox HnI0008UX
mywox ainit Notch ma Bar Cl 3 nopmanonumu camysmu, spaxosyrouu,
o 8i0N0GIOHI Mymayii 34enieHi 3i cmammio.
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3aBnanHs 4. Po3s’socims 3a0auy 3a 6Ka3ieko0 ukiadavd.

BUHCHOBK: ...t



1.5. I'eneTuka crari
JlaTa

Tema 1.5.1. Xpomocomnua i 6anancoea meopii uzHaueHHsa cmami.

Mera 3anarts:  O3HailoMUTHCS 3 TUIAMU BU3HAUYEHHS CTaTi 1 KaplOTUIIAMU
CTaTEBO-TATOJIOTIYHUX (POPM.
Marepiai 1 061a/IHaHHS:

MeToanyH1 BKa31BKU:
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3aBnanuHda 1. Hamanoume munu XpomocoMHO20 6USHAYEHHS CIMAMI.

HazsBa Crartb Cratesi I'ameTn IIpeacraBHUKH
Xp-MH
Mammaniapauit g
ABecapHuit g
[Iporenapuui g
dymeapHui g

3aBmannda 2. Cknadimb cxemu YCNAaOKY8AHHSA CMAMEBUX XPOMOCOM CCaByié i
nmuyb.
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3apnanns 3. 3anuwime eci mooxciusi cmamesi munu Dr.melanogaster szeiono
banancosoi meopii 6UIHAYEHHs CIMAML.

Crath Yucao crareBux | Yuciao HaGopiB CrareBuit
XpOMOCOM ayTocoM iHaeKc
Hancamxn
HopmanbHi camku
[aTepcekcu
Hopwmaibhi camiri
Hancami
® ® @ >
3aBnanug 4. Oxapaxmepuzyume ocobusocmi bicexcyanvHocmi,
ecepmagpooumusmy, iHAaHOOMOpGizmy i ppumapmuHrizmy.
BUCHOBK: ...ttt ettt snnee s



JlaTa
Tema 1.5.2.  Ycnaokyeannsa o3nax, uyo 3uenjieHHi 3i cCmammio.

Merta 3aHsaTTs: BuUBUNMTH XapakTep yCHaAKyBaHHS O3HAaK IPH 3YCIUICHI I'eHIB 3
ayrocomMamMu Ta roHocoMaMu. CKIIACTH 1 OIMKMCATH CXEMHU Kpic-Kpoc
yCITaJIKyBaHHSI.

Marepiau 1 00JIaJHAHHS:

MeToanyH1 BKa31BKHU:
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3aBmaHng 1.

3aBgaHHs 2.

Cknadims cxemy Kpic-Kpoc YCnaoKy8aHHs O3HAK.

YV cobaxu y npunnooi 8 yyyeuam, nonosuna 3 nux camyi. Ooun oyoice
PAaHo 8UABUB O3HAKU ceMoghinii. Buznaume timosipHicmos 2emoinii y
iHwux yyyeuam. CKiIIbKU yyyeHam i aKoi cmami 8Us8IAmsbCs HOCIAMU
eemo@inii? 3a 00NOMO2010 K020 CXPeuwjy8aHHs MO*CHA 3 OLIbUIOT0
UMOBIpHICMIO 8UABUMU HOCII8 ceped yux cobak?

~76 ~



3aBaanns 3.  /Jlisuuna 3 HOpMAnNbHUM 30pPOM OOPYHCYEMBCA I3 UONOBIKOM, SKULL

MAaKoNC MAE HOPMANbHULL 3ip, A bamvKku 000X OyIU OATbMOHIKAMU.
Axum 30pom moodicyms 6on0dimu Oimu 6i0 Ybo2o uiiody, SAKUL0
O0AIbMOHIZM Ye peyecusHa 03HaKa, 34enieHa 3 X-xpomocomor.

3aBnanns 4. Buxonatime 3a0a4y 3a 6KA3i8K0I0 UKIA0AYA.



1.6. MoJieKkyJISIpHA TeHeTHKA
ata

Tema 1.6.1. Byooea JHK ma PHK.

Mera 3anatTs: BuBuMtH XiMIYHUNA CcKiaj 1 OyJOBY HYKJICTHOBUX KHCIOT.
Osnaifomutucs 3 mporecoM perrikamii. HamamoBatu cxemy
oynou TPHK 1 omnmcatm 1ii ¢yskmito. BuBuntu mnpaBumia
E. Yapradda.

Martepian i 061agHaHHS:

MeToanyHi BKa3iBKUA
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3aBnanus 1. Hamanmwoume cxemy ximiunoi 6yoosu [IHK ma PHK.
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3aBnanns 2. Haoatime xapaxmepucmuxy piznum ¢popmam JJHK. 3amantotime B-
ma Z-¢ghopmu.

3aBnanusa 3. Oxapaxmepusyiime npoyec pennixayii JHK ma namanrotime mpu iv
cxemu.
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3aBnanns 4.  Oxapaxmepusytime ocnogHi euou PHK i zamanioiime cxemy 6yoosu
TPHK, 3asnauuswu it ocnoeni oinanku.
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3aBnanHsg 5.  3anuwims i eusuims npasuna E. Yapeagpgpa i nposedimv nobyoosy
nanyrocie JIHK ma PHK 3a npasurom komnnemenmapnocmi
(3a 6KA3I6KOI0 BUKIAOAYQ).

3aBnanHsg 6. Bunuwimoe i 6usuime HOGI mepMiHUL.

BUCHOBK: ...t e e e s s e e e s s nrreeeeeans



Tema 1.6.2.

MerTta 3aHATTA:

JlaTa

3aceoennsa npozpam cunme3sy OiNKi8 y KINimMUHaX.

BuBYNTH TOHATTS TEHETUYHOTO KOAY Ta (OpMyBaHHS Ioro
CTPYKTYypH, BiacTuBOCTed. O3HAHOMHUTUCS 3 TIOCIHIJOBHICTIO
nporecy OlocuHTe3y OinKy. IIpoBecTH MOIENIOBaHHS CHUHTE3Y
NIEPBUHHOTO O1IIKy 13 JOTPUMAaHHSM OPUHLIAITY
KOMIUIEMEHTapPHOCTI. 3MO/IETIOBATH T€HHI MYTallii.

Marepiai 1 00J1aHaAHHS:

MeToanyHil BKa31BKHU:
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3apnanns 1. Haodaiime 6usnauenns ma 3aHOmyime 61ACMUBOCTI 2eHEeMUYHO20
KOOY.

3aBaanHd 2. Hamanwoume npoyec mpanckpunyii ma oxapaxmepu3yume OCHOBHI
to2o emanu.
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3aBnanns 3. Oxapaxmepusyiime  emanu  «oospisanusy 1PHK.  3amanoiime
CXeMAMUYHO Npoyec CNIAUCUHS).

3aBnanns 4.  Onuwims cmaoii npoyecy mpanciayii i 3amantotime ii.
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3aBnaHHs 5. Bcmanosimb  nocnioosuicmv  HYKIeomuoig y  KOMIJIEMEHMAPHUX
nanyrocax JHK. Pospaxyiime 0o06icuny i MONEKyIApHY Macy eeHa

(3adavi 10, 19 ¢. 208-209, 212 [5]).

3aBnanHHs 6.  Buxonatime moldentosanus Oiocunme3y OIIKA, a MAKONC OYIHIMb
HACNIOKU ~ 2eHHUX Mymayiti pi3HUX MUnié Ha NOCHIO08HICIb
aminokuciom noninenmuoy (3adaui 6, 7, 9 c¢. 208-209 [5]).

~ 86 ~



BUHCHOBK: ...t



ara
Tema 1.6.3. Mooeniwesannsa cunme3sy 0i1Kia.
Mera 3anarts:  CamMOCTIMHO  BUKOHAaTH  MOJIETIOBaHHS  CHHTE3y OUIKYy 13

3aCTOCYBaHHSIM I'€HHHUX MYTallill.
Martepian i obnagHanns: [IpakTuxym.

MeToanyH1 BKa31BKU:

3aBnanns 1.  30iticnime pospaxynku 3a0au 11, 12, 16, 17, 18, 21 (c. 210-213 [5]).
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BUHCHOBK: ...t



Monyis 3. HPUKJIATHI ACIIEKTH TEHETHKH
B BETEPUHAPHIN MEJUIINHI

3.1. IMyHOreHeTHKA, reHeTUYHUI moiMop(i3m OLIKIB
ara

Tema 3.1.1. Bueuenns imynozenemuunoi Homenkiamypu. Memoou euznauyenns
2pyn Kposi ma noaimopghizmy OiKie.

Merta 3aHaTTs: BUBYMTH 1IMyHOT€HETHYHY HOMEHKJIATYpy. 3acCBOITH METOAUKH
BU3HAUEHHS TPYI KpOBI C.-T. TBapuH, nmpoOu KymbOca 1 peakiriit
remomizy. O3HaOMHUTHCS 3 METOAMKOIO OI[IHKA TEHOTUITy 3a
dboperpamamu pi3HUX BUIB.

Martepianu ta o0JaiHaHHS:

MeTon4H1 BKa31BKU:
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3aBnanHs 1.  Bizvmimos kpog y eeauxoi pocamoi xyoobu (ceuni, Kypu) i npoeedims
00CNIOJCeHHsl 3a CNeYUDIUHUMU O0COOIUBOCMAMU peaKyill 2emoii3y,
azemomunayii i npoou Kymbca.
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3aBnanHs 2. O3uaviommecs 3 MeMOOUKOK BUSBNEHHS 2eHeMUYHUX Bapianmis
mpancepuny y eiukoi poeamoi xyoobu, posensiHbme gopezpamy i
samanioume ii.
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3aBnanHs 3. O3uaviommecs 3 Memoouxkorw eilekmpogope3y OILIKI8 MOJIOKA,
po3zenanbme hopespamu 3a 2eHeMUYHUMU 8apiayiamu OLIKi8 MOJIOKA i
3amanonume nobadene. Busnaume cenomunu xopie 3a Oinkamu
MOJIOKA.



ara
Tema 3.1.2. Poounno-zenemuunun ananis.

Mera 3aHATTs: BuU3HAYUMTH JOCTOBIPHICTh TMOXOKEHHS TBApWH, BIPOTIAHICTD
OaThKIBCTBA HAIAJKIB 3a TeHOoTUNamMu Tpyn KpoBi. [IpoBectu
PEKOHCTPYKIIIF0O TEHOTHIY OaTbKiB 1 BCTAHOBUTH 3HUTOTHICTH
OJIM3HIOKIB IMyHOT€HETUYHUMHU METOTaMH.

Marepian 1 0013 JHaAHHS:

MeToanyH1 BKa31BKU:
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3aBnanHs 1. Busnaume  8ipociOHiCMb  NOXOOMCEHHs  HAWAOKIE Y  MBAPUH
CUMEHMANbCLKOI Ma WeiYbKoi Xy0oou.

3aBnanHsg 2. Busznaume Oiticnoco 6amvka Hawjaokie koposu No iue.
3a 2eHOMUNAMU 2pyn Kpoei.
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3aBnanHs 3.  O3uaviommecs 3 MemMOOUKAMU DEKOHCMPYKYIL eeHomuny 6ubyeuio2o
bamvKka Ha NIOCMAB 2eHONUMieé Mamepis i HawWaoKie ma ckopezylime
bamvKiecmeo y HaulaoKie 8i0 8UOYIUX Mamepia.
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3aBnanus 4. Ilpoawnanizyiime 8ioomy 6 cumenmanbckiu nopoodi niniro @nopiana 374

(c. 232, [5]).

3aBnanHsa 5. Bukxopucmosyiouu Memoouky 2eMONIMUYHUX —Mecmie  GU3Haume
3UC0MHICMb OBIEHL 610

BUHCHOBK: ...t



Monys 4. FEHETHKQ—MATEMATH‘IHI{I}E AHAJIT3
CITAAKOBOI IH®OOPMAIIII B BETEPUHAPHIN MEJIUITUHI TA
OCHOBMU PO3BEJIEHHSA TBAPUH

4.1. BiomeTpist
ara

Tema4.1.1. Tunu eapiauii kinvkichnux ma sAKicHux o03HaK i ix czpaghiune
300pasxicenns.

Mera 3aaartss:  O3HaHOMHUTHCS 3 PI3HUMH THUIIAMH PO3MOILTY O3HaK 1 3100yTH
HaBUYKKM iX rpadiuHoro 3o00paxkeHHs. BuBuntu cydacHy
010MeTpUYHY CUMBOJIKY 1 TOOYAyBaTH BapialiifHi psam.

Martepian i 06J1agHaAHHSL:

MeToIn4H1 BKa31BKU:
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3aBmaHng 1.

V a6o x

Xmax

Xmin

Me

lim a6o R

C (D) aéo ss

0< a6o ms

0]

Cy

S3anuwims 3HayeHHs CUMBOIIIE.

Is

T'ny

RX/y ( bX/y)

Fw

V a6o df




3aBmannHsa 2. Jlatime 6i0no8iob Ha Maxi 3anumanHsi:

A) BusnaueHHs BapialliiiHOT CTaTUCTHKH.

b) Illo Take renepanbHa CYKYITHICTH?

B) o take Bubipka? SIki BoHH OyBalOTh 3a YHUCEIbHICTIO?

I') Sxum BUMoOraMm MycuUTh BIJTIOBIATH BUOipKa?

J1) 1llo o3Hauae MOHATTS «paHAOMI30BaHa BUOIpKa»?

€) o Take MiHIUBICTH O3HAK 3 TOYKH 30PY CTATHCTUKH?

X) ILlo take BapianTa? [IoSCHUTH NPUHIUIT PAHKYBaHHS.

3) Sk Bu po3yMieTe «IUYMIBbHI» Ta «MIpHI» KITBKICHI O3HAKH?

[) Io Take sKicHI 03HAKM Ta iX KpalHIi BUMAJI0K — albTePHATUBHI O3HAKU?

K) Illo Take Bapiamiitnuii psin? Ski ix BUAM ICHYIOTh?

JI) 3a3Haure OCHOBHI Ipynu O10METPUYHUX MOKA3HUKIB.
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3aBnanHs 3.  3a danumu 6ubOIpok CKadims sapiayitiHi psaou.

A: T'eHepanbHa CYKYITHICTb — n=
Xmax = ><min = R (“m) = Xmax - Xmin =
K="

= dk =
Kmacm ——»
IToka3anku

Cepenne 3Ha-
YeHHS 03HAaKU B

kiaci (W)

Kinbkictb
BapiaHT y KOX-
Homy KJiaci (f)

b: I'enepasibHa CyKyIHICTb — n=
Xmax = Xmin = R (“m) = Xmax - Xmin =
K= =

= dk =
Kmacu ——»
Ilokazauku

Cepenne 3Ha-
YEeHHS 03HAKH B
kiaci (W)

Kinbkicts
BapiaHT y KOX-
HoMy Kuiaci ()

B: I'enepanbHa CyKyIHICTb — n=
Xmax = Xmin = R (Ilm) = Xmax - >(min =
K==

= dk =
Kmacu ——
Ilokazauku

Cepenne 3Ha-
YCHHS O3HAKU B

kiaci (W)

KinpkicTh
BapiaHT y KOX-
Homy kuiaci ()
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3aBnanus 4. /laume epaghiune 300padcenusn sapiayitinux psaodie 3a mamepianamu
nonepeorHb020 3a80AHHS.

A.

v

\ 4

A
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3aBmanHs 5. Jatime 6i0nosiov Ha maxi 3anumanHsi:
a) Jlist sIKMX BUTIAIKIB XapaKTepHa HOpMajbHA KpHUBA PO3IOJLTY O3HAK?

r) Y sKuX BUMNAJKaX BUHUKAIOTh EKCIIECUBHI Ta aCMMETPUYHI KPHUBI PO3MOILTY
o3Hak? Hakpecnith rpadiku, 1o iM BiMOBIAAIOTh.




JlaTa
Tema4.1.2. Bu3nauennsa cepeouix éenuyu.
Mera 3aHaTTs:  3acBOITM  METOAMKHA PO3PAaXyHKY CEpelHIX BEIMYMH 1 iX

IPHU3HAYCHHS.
Marepiai 1 00J1aHaAHHS:

MeToanyH1 BKa31BKU:
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3aBnanHs 1. Pospaxyiime cepeonro  apugmemuuny 6 maniu  6udipyi 3a

mamepianamu 3a0ay 4 c. 56,19 c. 57 [5].

3aBnanus 2. Po3spaxyiime cepednto susaxdcery eeiudury 3a mamepiaiamu 3aoay 12

i 14 ¢. 58 [5].

3aBnanns 3. Pospaxyume cepeoHio 2apMOHIUHY 3a Mamepiaiamu HACMYNHUX

1)

2)

3a0au:

Ha nosriit aucraniiii sxkepedeib YuCTOKPOBHOI BepX0oBoi nopoau LleHTyp mokasas
HACTYMHY IIBHUAKICTh HAa Pi3HUX Biapizkax: 54, 48, 58, 56 km/ron. 3HalWIITh OTO
CEpEIHIO MBUAKICTD.

Kopoga rommtuHcbkoi nopoau CHIKUHKA IPOTATOM THXHS Mij Yac paHIIHbOTO
JOTHHS XapaKTepu3yBajlaCh HACTYIMHOK IIBUJKICTIO MOJIOKOBUBEIEHHS: 2,24,
1,87, 1,79, 1,97, 1,88, 2,05, 2,01 kr/xB. BusnHaute cepeaHio NIBUIKICTb
MOJIOKOBHBEICHHS.
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3aBaanns 4. Pospaxyume cepeonio 2eoMempuyHy 3a mamepianamu HACMYNnHUux

3a0au.
1) BusHaute cepenHid BIZHOCHHH NPHUPICT TIOPUIHUX M SCO-I€YHUX Kypeu
BUKOPHCTOBYIOYH HACTYITHI JIaHI:

Bik nTuni Maca, r
Jlo6oBi 41
2 THXKHI 118
4 TrxHI 303
6 TH>KHIB 621
8 THXKHIB 859
10 TrKHIB 1292

2) UwucenbHICTh OCHOBHOI CiM’i OJUKUT KaprmaTChKoi MOPOIU YIPOJOBXK IT SITH
MOCIIJOBHUX MICSIIIB MOCTIMHO 301JIbIITYBaJIACh, 110 BiAOOPAXEHO Y TaOIuIIL:

Micsaunb KinbkicTs
bepesenb 24250
KBiTeHnn 35564
TpaBeHb 45807
UepBeHb 60621
Jluneus 93045

OuiHITH cepeAHii BITHOCHHUI MPUPICT CHIIA OJK0J0CIM 1 38 BKa3aHUM TEPMiH.

~ 108 ~




3aBaanHs 5. Pospaxyume cepeonio KeaopamuuHy 3a mamepianramu HACMYNHUX
3a0au.

1) Bu3HauTe CepemHIO IUIONIY «M’SI30BOrO BiuKa» TPYIU CBUHEHW BEIMKOI 01101
OPOJM Ha OCHOBI HACTYNHUX JaHUX:

dypcuHka — 34,2 cM’;

®daiina — 36,7 CMZ;

®dinka — 32,6 cM;

®do331 - 35,1 e’

®dizuka — 34,8 cM’;

®ansHka — 31,9 cM?.

2) 3HaIITh CEPEHIO IUIONTY CEMHU Myape-KIisM (IIKYPKH BUKUIHIB TPYOOBOBHOBUX
oBellb): 583 cm?; 719 CMZ; 851 CMZ; 562 CM2; 667 cMm?; 933 CM2; 1087 cM?.

3aBnanHsg 6. Busznaume Mmooy i mediany y 080X 2iNOmMemuyHux 6uOIpKax.:

1) 13,19,15,17, 21, 14, 15, 22, 15, 17, 27, 21, 12.
2) 44,57,49,61, 63,47, 49, 54, 54, 59, 50, 64, 46, 58.

BUHCHOBK: ...t



ara
Tema4.1.3. Ioka3nuxku minaueocmi 6 NONYAAUIAX.
Mera 3ansatTs: HaBuuTuch BUKOPUCTOBYBATH aITOPUTMH METOMAIB PO3PaXyHKY

MOKAa3HUKIB MIHJIMBOCTI B CEJICKIIIi TBApPHH.
Marepianu 1 00JaJHAHHS:

MeToanyH1 BKa31BKU:
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3aBnanHs 1. Po3spaxyiime cepeoue niHiliHe GiOXUNeHHs O Manoi 6ubipku
3a 8KA3IBKOI0 BUKIAOAYA.

3aBnanus 2. Pospaxyime cepedne Keaopamuune GiOXUieHHs Ol MAloi 6uUOIipKu
3a mamepianamu 3aoaui 9 c. 57 [5] ma 3a éxazisxoio suxiaoaua.

X X—x (X — x)?
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3aBmannsg 3. Bukouatime pospaxynxu 3a mamepianramu 3adaui 19, 20 (.59, 60 [5])
BUKOPUCIOBYIOUU MEMOOUKY HOULYKY CepeOHbo20 KE8AOPAMUUHO20
BIOXUNIEHHSL OJI51 AIbMEPHAMUBHUX O3HAK.
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3aBnanHs 4. 3uaudime  Koeghiyienmu  eapiayii  BUKOPUCMOBYIOUU

nonepeoui
PO3PAXYHKU 3a680aHHS 2.

3aBaanus 5. Ilpu nopigHaHHI 080X KOpi& 3 ’ACY8anoch, Wo nepuia 3Haxo0umsvcs Ha
S5-my omenenni i oana 3a nakmayiro 5400 ke monoka, a opyea — na 1-
my i 0ana 3200 ke. V ixuix cmaoax 8ionosiono o1 = 300ke, o, = 400xke

ma X;=2500xe, X,=3500xe. 3naiidimv uepe3 MemoOUKy NOULYKY
HOPMOBAHO20 BIOXUJIEHHS KA KOPO8A Kpauja?

BUCHOBK: ...t e e s s s e e e s s nnrreeeeans



ara
Tema4.1.4. Bu3znauennsa noKa3HukKie CRi68IOHOCHOI MIHIUGOCHI O3HAK.

Merta 3anaTTs: HaBuurtnch BUKOPHCTOBYBATH ITOPUTMHU PO3paxyHKiB
CTaTUCTUYHUX ITOKA3HMKIB KOE(]IIIEHTIB Kopemsiii 1 perpecii Ta
BIIPOBAJ)KYBATH iX 3HAUECHHSA B CEJEKIINHHIN poOOTI.

Martepian i 061agHaHHS:

MeToanyH1 BKa31BKHU:
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3aBnanns 1.  Pospaxyume koeghiyienm chenomuniunoi Kopenayii 3a mamepianamu
3a0au 26 i 27 (c. 60 [5]) i ob6rpynmytime ompumani pe3yiomamu.

2 2

X y Xy X y
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3aBnanHs 2. Buxouatime pospaxynxu 3a mamepiaramu 3aoad 18 ¢ 59 ma 34 c.64
[5] suxopucmosyrouu pancosuti roeghiyienm ropensyii (3a Y.

CnipmeHnom).

X y xX—7y (x — y)?
2

X y x—y (x —y)?
2

3aBnanns 3.  Posg’socimb  3a0auy Ha nowlyk Koeghiyienma Kopenayii  Midic
AnbMEePHAMUBHUMU O3HAKAMU (34 Mamepianamu 6UKIa0aia,).
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3aBnanus 4. Po3spaxyiime xoe@iyichm gpenomunosoi Kkopeusayii Memooom cym

(3a0aua 29, c. 62 [5]).
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3aBaanHs 5.

3aBgaHHs 6.

Buxonaiime  po3paxyuxku i
Kopenayii (3a0aua 32, c. 62 [5]).

3’acyume

Koegiyicnm

ceHemuytol

Pospaxyiime koegiyicnm npsamoninitinoi peepecii i Oaume 11020
00rpynmyeanns 3a mamepianramu 3adaq 25, 28 c. 60-61 [5].

Xy

X

2

2

y
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BUHCHOBK: ...t



ara

Tema4.1.5. Bu3nauennsa noKa3HUKié penpe3eHmMAamueéHOCHi ma 6ipo2iOHoCmi
6UDIPKOBUX NOKA3HUKIG.

Merta 3ansaTTs:  3acBOITM METOJUKM PO3PaxXyHKIB MOMMJIIOK PENpe3eHTaTUBHOCTI,
MOKAa3HUKIB BIPOT1IHOCTI Ta KPUTEPIIO X1-KBaAparT.
Martepian i 061agHaHHS:

MeToanyH1 BKa31BKHU:

~ 120 ~



~121 ~



3aBnanHs 1.  3uauodims noMunku penpezeHmamueHocmi 00 X, o, Cy, T, Ruy 3a
mamepianamu 3ae0ans 1 (mema 4.1.2.), 2, 4 (mema 4.1.3.), 1, 6 (mema
4.1.4.), a maxooxc kpumepitl naoitinocmi (t).
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3apnanns 2. Po3es soicime 3a0aui 38, 40 c. 64-66 [5].
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3aBnanns 3. Cknadims po3paxyHku ma oOIpyHmyume 6i0no6iob Npu GUPIULEHH]
3adau 42, 43 c. 66-67 [5].

BUHCHOBK: ...t



ara
Tema4.1.6. Hucnepciiinuit ananis.

Merta 3anaTTs:  O3HaHOMHUTHCS 3 METOAMKOKO JUCIEPCIMHOTO aHalli3y METOJIOM
0JTHO(PAKTOPHOTO KOMILIEKCY TIPU BUPIIICHHI CEICKIINHUX MMUTAHb.
CamocriitHa poOora.

Martepian i 061agHaHHS:

MeToanyH1 BKa31BKHU:
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3aBnanHs 1. O3uatiommecv i 3anomylime NOCHIOOBHICMb  PO3PAXVHKIE Npu
oucnepciiHomMy aHanizi 0OHODAKMOPHUX KOMNIEKCI8 OJisl MAIUX 2PN

(c. 49-54 [5])
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3aBjaHHd 2.

Ilpoananizyiime eniue nopoounozo axkmopa Ha dacugy macy (ke)
Kypuam-opoiiiepie mMemooom Oucnepcitinoco auanizy. Bcmanosimo
yacmky 6nau8y 0p2amizoearo2o gakmopa memoodamu Ilnoxincekoeo
ma Cneodexopa-Piwepa.

Taomung 1
Nog/y| TloKas- ITopona Yucino rpajarii
) HUKH Kopnim | IlnimyTpok a=
1,2/
1,6/ 1,3/
L7 1.2/ Yucio cTymeHiB cBOOO U
1,8/ 1,41 Y A
2 1,4/ 15/ . _
1. x/x 18/ 16/ dfy=a-1=
15/ 1,3/ _ _
1,6/ 1,41 df,=N-a=
1,7/ 15/
1,3/
2. n N=>n=
3. > x ¥ x=
4. Y x° Yy x=
2
C, - X XK H= ==
Ci=2Xh-H= n2=Cy/Cy=
CZZZZXZ'th 77222(:Z/Cy=
Tabmurs 2
F radauune
dakropu 2 __ 2 F
MIHJIMBOCTI C (s3) df |e" (ms)| ms n po3p. | 0,05 | 0,01 | 0,001
OpranizoBanuit
daxtop (X)
Bumnaakosi
daxropu (2) N N N B N B
3arannHa
MiHHuBicTS (Y) B B B B B N B N
~ _ MmSxy—msz _ 2 _ MSy _
MSx = n Mx msy+ms,
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3aBnanHs 3. Busznaume uacmky enaugy eenomuny Oyeas (B) Ha pisens
VCNAOKYB8AHHS GMICMY JHCUDY 8 MOJIOYI, a MAaKo}C BCMAHOBIMb
CMYNiHbL 00YMOBIEHOCMI YI€l O3HAKU 3ATIeHCHO 810 PO3NOOLTY MBAPUH
Ha Kpawux i Ha 2ipuux (A).

Taomung 3
No Aj(kpami) A(ripmmi) a,;=2
IToxa3uuku
3/m Bl B2 B1 Bg dp = 2
93 81 72 78
90 95 70 66
1 BapianTa 85 120 70 85
" | o3HaKH (x) 81 75 68 80
80 110 66 75
75 100 60 62
8649 6561 5184 6084
8100 9025 4900 4356
9 Ksangpatu 1225 14400 4900 1225
" | BapiaHT (X2) 6561 5625 4624 6700
6400 12100 4356 5625
5625 10000 3600 3844
3. |n 6 6 6 6 N=2n=
3.1.| =X 504 X¥x =
3.2.| =X 42560 YIX? =
33.|h = @1’1‘)2 42336 sh=
Taomung 4
XX x)?
I'papamii _ 2 _ @w? H = &&X)
dakropis i L (2x) hi = n; H = N
Ay 12 1085 hs =
2 ha=
A2 12 hA2 -
B, 12 hg1 =
> hs =
B2 12 hBZ =
C, =2xx*—H
Cy=2h—-H
CA = ZhA — H
CB = ZhB — H
Cas=Cx—Car—Cp
C,=23x"-Zh
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Taomung 5

IHoxa3zHuku

AB

Y

Hucnepcis (C, SS)

Yucno cryneniB ceooou (df)

Bapiatca (¢%, ms)

Crymiss BIutuBy (77°)

F po3paxynkoBe

F tadaunune

P=0,05

P=0,01

P =0,001

BUHCHOBK: ...t



4.2. I'eHeTnKa NOMyJIsALi
ata

Tema4.2.1. Ananiz 2enemuynux npouecie y nonyaayii.
Enmponiiino-ingpopmauiiinuit ananis.

Merta 3aHaTTs: BUBYUMTH 3aKOHOMIPDHOCTI TE€HETHUYHHX TMPOLECIB  MOMYJISII],
3100yTH HABUYKH aHANI3y CTPYKTYPHU MOMYJISAIII.
Marepiai 1 06J1aAHaHHS:

MeToanyH1 BKa31BKU:
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3aBnanus 1. Cepeo epynu xopig conumuncokoi nopoou KCII «llionep» 130 xopis
yopHo-psa6oi macmi ma 270 uepsoHo-psboi. 3uauidims uacmomy

(henomunis Kopie 3a Yyumu O3HAKAMU.

3aBganHs 2. YV nopoou mwroghaynoneHO HopHa Macmev  3YMOGIeHAd  08OMA
oominaumuumu eenamu AA; — HopHO-psbi ocobuHu € 2emepo-
s3ueomuumu Aa, a 6ini — peyecusHUMU 20MO3ULOMHUMU ad. Y 2ypmi 3
820 eonis susieneno 640 uopnux, 1 6ina i pewima yopHo-psabi. 3a aKum
APUHYUNOM YCHAOKOBYEMbCA MAcmb? 3HANOimb Yacmomu 2eHomunie

ma aneiis.
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3aBmaHHg 3.

3aBmanns 4.

Ha xponegepmi ceped monoonsxa kponie nopoou wunwuna 3 5437
ocobun 19 eussunucey anvbinocamu. Busnauumu uacmomu
Genomunis i aneneu, sAKi KOHMPOIIOIOMb 3a0apEleHHs Xympa. Ko
€ uyacmoma 2emepo3ucom, NPUNYCKAIouU, wo OaHa NONYIAYIS €
NAHMIKIMUYHOIO [ 3HAXOOUMbCA ) CIMAHI 2eHemUyHoi pieHosazu?

Kommpaxmypa m’szie (3iemymi y cyenobax Kinyieku, no3zoaeieHi
pyxomocmi) y BPX obymosenena aymocomuum peyecusHum 2eHom
«cy». B oonomy cmadi 3 376-mu HapoOdicenux menam 3a pik y 9-mu
oyna kowmpakmypa M ’a3i6.  Buzmauumu uyacmomy  0anozo
3ax680pI06aAHHA Y Ccmaodi, a MAKoMC YACMOMY pPeYyecU8Ho2o i
oominanmHoz2o ananeu. Axa wacmoma cemepozucomuux mensm?
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3aBmaHng 4.

3a oanumu O. K. Cwmemanu (2010) cepeo epynu «xopig
20MUMUHCHKOI NOPOOU  KIIbKICMb 2eHOMUNI6é 3a JOKYCOM Kana-
kazeiny oyna wnacmynuor. AA — 40, AB — 25 ma BB — 2.
Pospaxyiime  3nauenns abcontomnoi  emmponii, a  MaKoxMC
abcontomuoi i 6iIOHOCHOI 0pP2aHI308AHOCMIT CUCTHEMLU.

Busznaume, 6ionosiono oo xnacugpixayii FO. I .Aumomonosa, 00
AKO20 MUnYy cucmem 3a pIBHEM Op2aHi308aHOCMI BIOHOCUMbCS
odocnioxcyeana 2pyna Kopis, a mMaxkoxiC 6CMAHO8IMb SKOW € Ysi

Oiocucmema 3a pigHeM CKIAOHOCMI GIONOBIOHO 00 NPONO3UYIll
C. bipa.



ara

Tema4.2.2. Bcmanoenennsa zenemuunoi pignoeazu ma nooioHocmi nonyaAyiil.

HapuuTuch BU3HAYaTH CTaH MOMYJISAIT HA TMPEAMET 1l TEHETUYHOI
pPIBHOBAru, a TakOX OIIIHIOBATH PIBE€Hb I'€HETUYHOI MO1I0HOCTI MIXK
MOMYJISIISIMH 32 OKPEMUMU TeHAMH.

Martepian i 0613 JHaAHHS:

MerTta 3aHATTA:

MeToanyH1 BKa31BKHU:

Y cmaoi BPX npu oOocniodcenHi cuposamku MOIOKA BCHMAHOBIEHO
HACMYNHUU pO3N0OII 2eHOMUNIB 3a JIOKYCOM Oema-1aKmocio0yniny:

3aBmanHs 1.

. I'enotunu f-Lg
[Tommynsmis n AA BB 1B
becTyxeBcbka 501 39 256 206
["onmanceka 71 24 20 27

3’acytime 8i0n0GiOHICMb (HAKMUYHO2O PO3NOOLNY 2€eHOMUNIE OAHOI
HONYNAYIT MeopemuyHo OUiKy8AHOMY.
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3aBnanns 2. Buxopucmosyiouu  gopmyny  Mauvsna-Jlinocmpema — eécmanosimo
2eHemu4Hy HOOIOHICMb NONYIAYIU 3a JNOKYCOM mMpancgepuny 3a
OaHumu maoauyi.

. FGHOTI/IHI/I 3a TPAHCMHCPHUHOM
Honynsiuis " I"AA [ DD | EE : ADQ) ’ AE | DE
3c6y 144 | 42 | 48 | 6 | 33 | 9 6
"2 KpOBHI 165 | 47 61 6 39 10 2
Vs KpOBHI 98 | 25 | 36 | 7 | 18 | 10 | 2

Anenb X y Xy X y

M| m| O

Anenb X y Xy X y

MmO

Anenb X y Xy X y

>

M| m| O
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3aBnaHHs 3. BukoHatime camocmiiiHo po3paxyHKu (3a mamepianiamu 6UuKiaoaia).

BUHCHOBK: ...t



4.3. 'eHeTHYHI OCHOBH CeJIeKIil
JlaTa

Tema4.3.1. Ochnosni nomammsa npo ycnaokogyeawicmes i NOGMOPIOGAHICHb
KILIbKICHUX O3HAK.

Merta 3anaTTs: HaBumthch po3paxoByBaTH T€HETHKO-CTaTUCTHYHI MapaMmeTpu s
CEJIEKIIITHOr0 TMPOTHO3YBAHHS TOCHOJAPCHKO-KOPUCHUX O3HAK Y
TBAapUHHHMIITBI.

Marepiai i 06J1aAHaHHS:

MeToanyHil BKa31BKHU:
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3aBnanHs 1. 3uauidime Koeghiyienm nosmopoeanocmi npu npo8eoOeHHi NO8MOPHUX
BUMIDIOBAHbL O03HAKU HA OOHIU 2pyni meapur (3a mamepianamu

BUKNA0AYQ).
2 2
X y Xy X Yy
2 2
X y Xy X Y
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3aBmannda 2. [lpu euguenHi AlYEeHOCHOCMI Y MYWKU OpO30QiNu 6CMAHOBNIEHO, WO
8 2eHemuYHO HEeOOHOPIOHIU NONYIAYIl GeIUYUHA HeHOMUNIYHOL
eapiancu oopisnioe 43,3, a 01 2eHemuyHo OOHOPIOHOI epynu Myx
yeu nokazHuk cxknae 16,6. Buznaume xoe@iyichm ycnaokos8yeanocmi
07151 00CLIOAHCYBAHOI O3HAKU.
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3aBnanus 3. Busnauumu  koegiyichm  ycnaoko8y8aHocmi  Hacmpuey
MOHKOPYHHUX 08€elYb 30 HABEOEHUMU OAHUMU.
Marepi (x) | douku (y) Xy x° I
9,5 9,5
9,5 6,5
4,7 5,6
6,5 5,7
6,5 7,5
9,5 6,0
6,1 5,7
7,8 6,8
8,0 5,5
6,7 7,3
5,3 6,5
5,7 6,4
4,5 6,0
5,0 52
4,8 52
6,4 6,7
4,5 6,0
7,4 6,3
6,5 7,2
6,2 7,8
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3aBnanHsg 4. Oyinime Koegiyicum ycnaoko8y8aHoCmi NI00HYOCMI CpibIsACmOo-
YOPHUX TUCUYDL 3a HACMYNHUMU OAHUMU.:

Marepi (x) | douku () xy X ¥
5 2

(NI |OO(W(R|O|~|N|O |0
N(Ofoojwo|N|o|lo|Nd[O1o|b|N|On

BUHCHOBK: ...t



ara
Tema4.3.2. Cknaoanusa npozno3sy egpexkmy cenekuii.

Mera 3aHaTTs:  37100yTH HABUYKH CKJIAJaHHS IPOTHO3Y €(QEeKTy CeleKIlii Ha
i7CTaBl MOMEPEAHBOIO aHAJI3y FOCIOAAPCHKO-KOPHCHUX O3HAK C.-
I. TBApUH METOJAMHU BapiallifHOi CTATUCTHKH; OXapaKTepU3yBaTH
NPaKTHYHE 3HAYCHHS OJICPKAHUX TTOKa3HUKIB.

Marepiau 1 00IaJHAHHS:

MeToanyH1 BKa31BKU:
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3aBnanHs 1.  Oyinime UtiMOBIpHY eghexkmusHicmb cenekyii 20108HUX 20CNOOAPCHKO-
KOPUCHUX O3HAK OJIs1 KOPi8 4ep8OHOI CMenosoi nopoou 20cnooapcmad
«bapsinoky 3a cenepayiro i 3a pik.

[Toxa3HUKH MPOTYKTUBHOCTI 3a BUIIY JTAKTAIiO
I'pyna xopis Hapiit 3a 305 an.,| Bwict xupy B |KuTbKicTh MOJIOYHOTO
KT MoJioni, % KHUPY, KT
[Momysmsiis y mimomy 4715+105 3,76+0,04 177+0,28
PenponykruBHa rpyna 5420+105 3,80+0,03 206+4,30

h? nopiBHIOE: 3a HajmoeM — 0,25
3a BmicTom xupy — 0,08

3a MoJIo9HUM kupom — 0,21
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3aBpanns 2. Jaiime 8i0nogiob Ha maki NUMAHHSL:

2 . . . 2 )
A) Skmio h® B okpeMHX MOMyJISILisX cTaHOBUTH BigmnoBiano h” = 0,7 1 h®= 0,07, To B
K1 Oyl €(peKTUBHICTh CENEKIIii Oy/ie Kpalor 1 4oMy?

b) Kepyrounch reHeTHKO-CTATUCTUIHUMH TTapaMeTpaMH JIBOX TPYM KOPiB, BKAXKITH B
K1 3 HUX €)eKTUBHICTH BiI0OpY Oyze BUIIOK 1 yomy?

1. Sd = 500 kr, h’*= 0,20

2. X,=3000 kr, X, =2000 kr, h*=0,15

B) OxapaktepusyBatu ¢(pEKTHBHICTb CEJIEKIlii 3a 0OaraToILIiHICTIO CBHHOMATOK,
SIKITO 1151 03HAaKa MK MaTepsSIMU Ta 1X JTI0YKaMu Mae Kopemsiuiitaui 38’130k 0,009.

BUCHOBK: ...t e e s s s e e e s s nnrreeeeans



Jlomatoxk A

CJI0BHUK reHeTUYHOI0 KOy JJISi AMiHOKHCJIOT

Iepmmii . Tperiit HykeoTua (Ha 3’-KiHI KOJOHY)
Hykineotun | pyruu
Ha 5’-KIHII | H TH
( KOILOH}’)H S 4 H A o
Y deninananid | Denunanadig Jleiituu Jleiituu
I_I Cepun Cepun Cepun Cepun
Y A Tuposun Tuposzun Tepminarop | Tepminatop
I [ucrein [ucrein Tepminatop | Tpunrodan
Y Jleinyn Jleinun Jleinun Jlelinun
1] [Mponin [Mponin [Mponin [Tposin
H A lNctunun lNctuaun I'nyramin ['myramin
I Apriunin Aprinin Aprinin Aprinin
Y [3onenuuH [3onenuuu [3onenuuH MertioHiH
H Tpeonin Tpeonin Tpeonin Tpeonin
A A Acnaparin Acnaparin Jlizun Jlizun
I Cepun Cepun Aprinin Aprinin
Y Bauin Bauin Banin Banin
I_I Ananin Ananin Ananin Ananin
I A AcnaparidoBa | AcnaparinoBa | ['myraminoBa | 'myraminoBa
KHCIIOTa KHCIIOTa KHCIIOTA KHCIIOTA
T ['miuua ['mioun ['miuua ['miuua
Honatoxk b

CepenHiil iHTepBaJI MiK reHepalisiMu pi3HUX BUAIB
cuibcbKOrocnoaapcskux teapul (3a Ix. @. Jleci)

Cepennst TPUBANICTh IHTEPBAITY, POKU
Bun tBapun .
camiii CaMKH
M'scHa xyno6a 3,0-4,0 45-6,0
MonouHna xyao0a 3,0-4,0 45-6,0
Bigiti 2,0-3,0 4,0-4,5
CuHi 1,5-2,0 1,5-2,0
Kowni 8,0-12,0 8,0-12,0
[tuns (xkypn) 1,0-1,5 1,0-1,5
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Honaroxk B

CranpapTHi 3HaYeHHs kpuTepio Ct’woaenTa (1)

PiBennb BiporigHocri (o)

PiBennb Biporianocri (o)

df df

0,05 0,01 0,001 0,05 0,01 0,001
1 12,706 | 63,657 | 636,619 | 31 2,040 2,744 3,633
2 4,303 9,925 31,599 32 2,037 2,738 3,622
3 3,182 5,841 12,924 33 2,035 2,733 3,611
4 2,776 4,604 8,610 34 2,032 2,128 3,601
5 2,571 4,032 6,869 35 2,030 2,124 3,591
6 2,447 3,707 5,959 36 2,028 2,719 3,582
7 2,365 3,499 5,408 37 2,026 2,715 3,574
8 2,306 3,355 5,041 38 2,024 2,712 3,566
9 2,262 3,250 4,781 39 2,023 2,708 3,558
10 2,228 3,169 4,587 40 2,021 2,704 3,551
11 2,201 3,106 4,437 41 2,020 2,701 3,544
12 2,179 3,055 4,318 42 2,018 2,698 3,538
13 2,160 3,012 4,221 43 2,017 2,695 3,532
14 2,145 2,977 4,140 44 2,015 2,692 3,526
15 2,131 2,947 4,073 45 2,014 2,690 3,520
16 2,120 2,921 4,015 46 2,013 2,687 3,515
17 2,110 2,898 3,965 47 2,012 2,685 3,510
18 2,101 2,878 3,922 48 2,011 2,682 3,505
19 2,093 2,861 3,883 49 2,010 2,680 3,500
20 2,086 2,845 3,850 50 2,009 2,678 3,496
21 2,080 2,831 3,819 60 2,000 2,660 3,460
22 2,074 2,819 3,792 70 1,994 2,648 3,435
23 2,069 2,807 3,768 80 1,990 2,639 3,416
24 2,064 2,797 3,745 90 1,987 2,632 3,402
25 2,060 2,787 3,725 100 1,984 2,626 3,390
26 2,056 2,779 3,707 200 1,972 2,601 3,340
27 2,052 2,771 3,690 300 1,968 2,592 3,323
28 2,048 2,763 3,674 400 1,966 2,588 3,315
29 2,045 2,756 3,659 500 1,965 2,586 3,310
30 2,042 2,750 3,646 | 1000 | 1,962 2,581 3,300
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Homarok J{

CranpaprHi 3HavyenHs: kpurepiro Ilipcona ()(2)

PiBennb BiporigHocri (o)

PiBennb Biporianocri (o)

df df

0,05 0,01 0,001 0,05 0,01 0,001
1 3,841 6,635 10,828 31 44985 | 52,191 | 61,098
2 5,991 9,210 13,816 32 46,194 | 53,486 | 62,487
3 7,815 11,345 | 16,266 33 47,400 | 54,776 | 63,870
4 9,488 13,277 | 18,467 34 48,602 | 56,061 | 65,247
5 11,0/0 | 15,086 | 20,515 35 49,802 | 57,342 | 66,619
6 12,592 | 16,812 | 22,458 36 50,998 | 58,619 | 67,985
7 14,067 | 18,475 | 24,322 37 52,192 | 59,893 | 69,346
8 15,507 | 20,090 | 26,124 38 53,384 | 61,162 | 70,703
9 16,919 | 21,666 | 27,877 39 54,572 | 62,428 | 72,055
10 18,307 | 23,209 | 29,588 40 55,758 | 63,691 | 73,402
11 19,675 | 24,725 | 31,264 41 56,942 | 64,950 | 74,745
12 21,026 | 26,217 | 32,909 42 58,124 | 66,206 | 76,084
13 22,362 | 27,688 | 34,528 43 59,304 | 67,459 | 77,419
14 23,685 | 29,141 | 36,123 44 60,481 | 68,710 | 78,750
15 24,996 | 30,578 | 37,697 45 61,656 | 69,957 | 80,077
16 26,296 | 32,000 | 39,252 46 62,830 | 71,201 | 81,400
17 27,587 | 33,409 | 40,790 47 64,001 | 72,443 | 82,720
18 28,869 | 34,805 | 42,312 48 65,171 | 73,683 | 84,037
19 30,144 | 36,191 | 43,820 49 66,339 | 74,919 | 85,351
20 31,410 | 37,566 | 45,315 50 67,505 | 76,154 | 86,661
21 32,671 | 38,932 | 46,797 51 68,669 | 77,386 | 87,968
22 33,924 | 40,289 | 48,268 52 69,832 | 78,616 | 89,272
23 35172 | 41,638 | 49,728 53 70,993 | 79,843 | 90,573
24 36,415 | 42,980 | 51,179 54 72,153 | 81,069 | 91,872
25 37,652 | 44,314 | 52,620 55 73,311 | 82,292 | 93,168
26 38,885 | 45,642 | 54,052 56 74,468 | 83,513 | 94,461
27 40,113 | 46,963 | 55,476 S7 75,624 | 84,733 | 95,751
28 41,337 | 48,278 | 56,892 58 76,778 | 85,950 | 97,039
29 42,557 | 49,588 | 58,301 59 77931 | 87,166 | 98,324
30 43,773 | 50,892 | 59,703 60 79,082 | 88,379 | 99,607
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Honaroxk B

CranaapTtHi 3HaYeHHsA KpuTepio Pimepa (F)
aasa a = 0,05; 0,01; 0,001

oy 2 3 4 5 6 7 8 9 | 10
df,

1 2 3 4 5 6 7 8 9 10 11
10,13 9,55 9,28 9,12 9,01 8,94 8,89 8,85 8,81 8,79

3 34,12 30,82 29,46 28,71 28,24 27,91 27,67 27,49 27,35 27,23
167,03 | 148,50 | 141,11 | 137,10 | 134,58 | 132,85 | 131,58 | 130,62 | 129,86 | 129,25

7,71 6,94 6,59 6,39 6,26 6,16 6,09 6,04 6,00 5,96

4 21,20 18,00 16,69 15,98 15,52 15,21 14,98 14,80 14,66 14,55
74,14 61,25 56,18 53,44 51,71 50,53 49,66 49,00 48,47 48,05

6,61 5,79 5,41 5,19 5,05 4,95 4,88 4,82 477 474

5 16,26 13,27 12,06 11,39 10,97 10,67 10,46 10,29 10,16 10,05
47.18 37,12 33,20 31,09 29,75 28,83 28,16 27,65 27,24 26,92

5,99 5,14 4,76 4,53 4,39 4,28 4,21 4,15 4,10 4,06

6 13,75 10,92 9,78 9,15 8,75 8,47 8,26 8,10 7,98 7,87
35,51 27,00 23,70 21,92 20,80 20,03 19,46 19,03 18,69 18,41

5,59 474 4,35 412 3,97 3,87 3,79 3,73 3,68 3,64

7 12,25 9,55 8,45 7,85 7,46 7,19 6,99 6,84 6,72 6,62
29,25 21,69 18,77 17,20 16,21 15,52 15,02 14,63 14,33 14,08

5,32 4,46 4,07 3,84 3,69 3,58 3,50 3,44 3,39 3,35

8 11,26 8,65 7,59 7,01 6,63 6,37 6,18 6,03 5,91 5,81
25,41 18,49 15,83 14,39 13,48 12,86 12,40 12,05 11,77 11,54

512 4,26 3,86 3,63 3,48 3,37 3,29 3,23 3,18 3,14

9 10,56 8,02 6,99 6,42 6,06 5,80 5,61 5,47 5,35 5,26
22,86 16,39 13,90 12,56 11,71 11,13 10,70 10,37 10,11 9,89

4,96 410 3,71 3,48 3,33 3,22 3,14 3,07 3,02 2,98

10 10,04 7,56 6,55 5,99 5,64 5,39 5,20 5,06 4,94 4,85
21,04 14,91 12,55 11,28 10,48 9,93 9,52 9,20 8,96 8,75

4,75 3,89 3,49 3,26 3,11 3,00 2,91 2,85 2,80 2,75

12 9,33 6,93 5,95 5,41 5,06 4,82 464 450 4,39 4,30
18,64 12,97 10,80 9,63 8,89 8,38 8,00 7,71 7,48 7,29

4,67 3,81 3,41 3,18 3,03 2,92 2,83 2,77 2,71 2,67

13 9,07 6,70 5,74 521 4,86 4,62 4,44 4,30 4,19 4,10
17,82 12,31 10,21 9,07 8,35 7,86 7,49 7,21 6,98 6,80

4,60 3,74 3,34 3,11 2,96 2,85 2,76 2,70 2,65 2,60

14 8,86 6,51 5,56 5,04 4.69 4.46 428 4,14 403 3,94
17,14 11,78 9,73 8,62 7,92 7,44 7,08 6,80 6,58 6,40

454 3,68 3,29 3,06 2,90 2,79 2,71 2,64 2,59 2,54

15 8,68 6,36 5,42 4.89 456 4,32 414 4,00 3,89 3,80
16,59 11,34 9,34 8,25 7,57 7,09 6,74 6,47 6,26 6,08

449 3,63 3,24 3,01 2,85 2,74 2,66 2,59 2,54 2,49

16 8,53 6,23 5,29 4,77 4,44 4,20 4,03 3,89 3,78 3,69
16,12 10,97 9,01 7,94 7,27 6,80 6,46 6,19 5,98 5,81
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IIponos:kenns gogarky B

1 2 3 4 5 6 7 8 9 10 11

4,45 3,59 3,20 2,96 2,81 2,70 2,61 2,55 2,49 2,45

17 8,40 6,11 5,18 4,67 4,34 4,10 3,93 3,79 3,68 3,59
15,72 | 10,66 8,73 7,68 7,02 6,56 6,22 5,96 5,75 5,58

4,41 3,55 3,16 2,93 2,77 2,66 2,58 2,51 2,46 2,41

18 8,29 6,01 5,09 4,58 4,25 4,01 3,84 3,71 3,60 3,51
15,38 | 10,39 8,49 7,46 6,81 6,35 6,02 5,76 5,56 5,39

4,38 3,52 3,13 2,90 2,74 2,63 2,54 2,48 2,42 2,38

19 8,18 5,93 5,01 4,50 4,17 3,94 3,77 3,63 3,52 3,43
15,08 | 10,16 8,28 7,27 6,62 6,18 5,85 5,59 5,39 5,22

4,35 3,49 3,10 2,87 2,71 2,60 2,51 2,45 2,39 2,35

20 8,10 5,85 4,94 4,43 4,10 3,87 3,70 3,56 3,46 3,37
14,82 9,95 8,10 7,10 6,46 6,02 5,69 5,44 5,24 5,08

4,32 3,47 3,07 2,84 2,68 2,57 2,49 2,42 2,37 2,32

21 8,02 5,78 4,87 4,37 4,04 3,81 3,64 3,51 3,40 3,31
14,59 9,77 7,94 6,95 6,32 5,88 5,56 531 511 4,95

4,30 3,44 3,05 2,82 2,66 2,55 2,46 2,40 2,34 2,30

22 7,95 5,72 4,82 4,31 3,99 3,76 3,59 3,45 3,35 3,26
14,38 9,61 7,80 6,81 6,19 5,76 5,44 5,19 4,99 4,83

4,28 3,42 3,03 2,80 2,64 2,53 2,44 2,37 2,32 2,27

23 7,88 5,66 4,76 4,26 3,94 3,71 3,54 3,41 3,30 3,21
14,20 9,47 7,67 6,70 6,08 5,65 5,33 5,09 4,89 4,73

4,26 3,40 3,01 2,78 2,62 2,51 2,42 2,36 2,30 2,25

24 7,82 5,61 4,72 4,22 3,90 3,67 3,50 3,36 3,26 3,17
14,03 9,34 7,55 6,59 5,98 5,55 5,23 4,99 4,80 4,64

4,24 3,39 2,99 2,76 2,60 2,49 2,40 2,34 2,28 2,24

25 7,77 5,57 4,68 4,18 3,85 3,63 3,46 3,32 3,22 3,13
13,88 9,22 7,45 6,49 5,89 5,46 5,15 4,91 4,71 4,56

4,23 3,37 2,98 2,74 2,59 2,47 2,39 2,32 2,27 2,22

26 7,72 5,53 4,64 4,14 3,82 3,99 3,42 3,29 3,18 3,09
13,74 9,12 7,36 6,41 5,80 5,38 5,07 4,83 4,64 4,48

4,21 3,35 2,96 2,73 2,57 2,46 2,37 2,31 2,25 2,20

27 7,68 5,49 4,60 4,11 3,78 3,56 3,39 3,26 3,15 3,06
13,61 9,02 1,27 6,33 5,73 5,31 5,00 4,76 4,57 4,41

4,20 3,34 2,95 2,71 2,56 2,45 2,36 2,29 2,24 2,19

28 7,64 5,45 4,57 4,07 3,75 3,53 3,36 3,23 3,12 3,03
13,50 8,93 7,19 6,25 5,66 5,24 4,93 4,69 4,50 4,35

4,18 3,33 2,93 2,70 2,55 2,43 2,35 2,28 2,22 2,18

29 7,60 5,42 4,54 4,04 3,73 3,50 3,33 3,20 3,09 3,00
13,39 8,85 7,12 6,19 5,59 5,18 4,87 4,64 4,45 4,29

4,17 3,32 2,92 2,69 2,53 2,42 2,33 2,27 2,21 2,16

30 7,56 5,39 4,51 4,02 3,70 3,47 3,30 3,17 3,07 2,98
13,29 8,77 7,05 6,12 5,53 5,12 4,82 4,58 4,39 4,24

4,16 3,30 2,91 2,68 2,52 2,41 2,32 2,25 2,20 2,15

31 7,53 5,36 4,48 3,99 3,67 3,45 3,28 3,15 3,04 2,96
13,20 8,70 6,99 6,07 5,48 5,07 4,77 4,53 4,34 4,19
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IIponos:kenns gogarky B

1 2 3 4 5 6 7 8 9 10 11
4,15 3,29 2,90 2,67 2,51 2,40 2,31 2,24 2,19 2,14
32 7,50 5,34 4,46 3,97 3,65 3,43 3,26 3,13 3,02 2,93
13,12 8,64 6,94 6,01 5,43 5,02 4,72 4,48 4,30 4,14
4,14 3,28 2,89 2,66 2,50 2,39 2,30 2,23 2,18 2,13
33 7,47 5,31 4,44 3,95 3,63 3,41 3,24 3,11 3,00 2,91
13,04 8,58 6,88 5,97 5,38 4,98 4,67 4,44 4,26 4,10
4,13 3,28 2,88 2,65 2,49 2,38 2,29 2,23 2,17 2,12
34 7,44 5,29 4,42 3,93 3,61 3,39 3,22 3,09 2,98 2,89
12,97 8,52 6,83 5,92 5,34 4,93 4,63 4,40 4,22 4,06
4,12 3,27 2,87 2,64 2,49 2,37 2,29 2,22 2,16 2,11
35 7,42 5,27 4,40 3,91 3,99 3,37 3,20 3,07 2,96 2,88
12,90 8,47 6,79 5,88 5,30 4,89 4,59 4,36 4,18 4,03
4,11 3,26 2,87 2,63 2,48 2,36 2,28 2,21 2,15 2,11
36 7,40 5,25 4,38 3,89 3,57 3,35 3,18 3,05 2,95 2,86
12,83 8,42 6,74 5,84 5,26 4,86 4,56 4,33 4,14 3,99
411 3,25 2,86 2,63 2,47 2,36 2,27 2,20 2,14 2,10
37 7,37 5,23 4,36 3,87 3,56 3,33 3,17 3,04 2,93 2,84
12,77 8,37 6,70 5,80 5,22 4,82 4,53 4,30 4,11 3,96
4,10 3,24 2,85 2,62 2,46 2,35 2,26 2,19 2,14 2,09
38 7,35 5,21 4,34 3,86 3,54 3,32 3,15 3,02 2,92 2,83
12,71 8,33 6,66 5,76 5,19 4,79 4,49 4,26 4,08 3,93
4,09 3,24 2,85 2,61 2,46 2,34 2,26 2,19 2,13 2,08
39 7,33 5,19 4,33 3,84 3,53 3,30 3,14 3,01 2,90 2,81
12,66 8,29 6,63 5,73 5,16 4,76 4,46 4,23 4,05 3,90
4,08 3,23 2,84 2,61 2,45 2,34 2,25 2,18 2,12 2,08
40 7,31 5,18 4,31 3,83 3,51 3,29 3,12 2,99 2,89 2,80
12,61 8,25 6,59 5,70 5,13 4,73 4,44 4,21 4,02 3,87
4,08 3,23 2,83 2,60 2,44 2,33 2,24 2,17 2,12 2,07
41 7,30 5,16 4,30 3,81 3,50 3,28 3,11 2,98 2,87 2,79
12,56 8,21 6,56 5,67 5,10 4,70 4,41 4,18 4,00 3,85
4,07 3,22 2,83 2,59 2,44 2,32 2,24 2,17 2,11 2,06
42 7,28 5,15 4,29 3,80 3,49 3,27 3,10 2,97 2,86 2,78
12,52 8,18 6,53 5,64 5,07 4,68 4,38 4,16 3,97 3,82
4,07 3,21 2,82 2,59 2,43 2,32 2,23 2,16 2,11 2,06
43 7,26 5,14 4,27 3,79 3,48 3,25 3,09 2,96 2,85 2,76
12,47 8,15 6,50 5,61 5,05 4,65 4,36 4,13 3,95 3,80
4,06 3,21 2,82 2,58 2,43 2,31 2,23 2,16 2,10 2,05
44 7,25 5,12 4,26 3,78 3,47 3,24 3,08 2,95 2,84 2,75
12,43 8,12 6,48 5,59 5,02 4,63 4,34 4,11 3,93 3,78
4,06 3,20 2,81 2,58 2,42 2,31 2,22 2,15 2,10 2,05
45 7,23 511 4,25 3,77 3,45 3,23 3,07 2,94 2,83 2,74
12,39 8,09 6,45 5,56 5,00 4,61 4,32 4,09 3,91 3,76
4,03 3,18 2,79 2,56 2,40 2,29 2,20 2,13 2,07 2,03
50 7,17 5,06 4,20 3,72 3,41 3,19 3,02 2,89 2,78 2,70
12,22 7,96 6,34 5,46 4,90 4,51 4,22 4,00 3,82 3,67
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