





1 Ilnanupyemble pe3yJbTaThl
COOTHECEHHBbIE ¢ Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeJIbHOM MPOTrPAMMBI

Oﬁyqemm nmo JUCHHUIIIMHE

(MoayJ110),

JNucuuminna BetepuHapHasi reHeTUka B cOOTBETCTBUU ¢ TpeboBanusimu OI'OC
BO u ¢ yuerom IIOOII (npu Hanmuuuu) HampaBieHa Ha (HOPMHUpPOBAHHE CIETYIOIINX
xomnerenimii (YK, OIIK, IIK, IICK, ITIKO, TIKP, IIKB'):

Tabmuma 1. CBs3b pe3yIbTaToOB 00YUYEHUS C TPHOOPETAEMBIMHA KOMIICTCHITHS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

KO,H 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUIKCHUA
KOMIICTCHIIMHN

3aHﬂaHI/IpOBaHHLIe Ppe3yIbTaThl OGy‘leHHH

OIIK-2 Cnocoben
UHTEPIPETHPOBATH
Y OLIEHUBATh B
npodecCuoHaIbHO
U IeATEebHOCTH
BIIMSIHUE Ha
(bU3HOIOTHYECKOE
COCTOSIHHE
opraHusma
JKMBOTHBIX
MIPUPOIHBIX,
COIMAJIBHO-
XO035IMCTBEHHBIX,
FEHETHYECKUX U
SKOHOMHYECKUX
(dakTopoB

HNOIIK-2.1. Ucnons3yet
OCHOBHBIE DKOJIOTUIECKHE
TIOHSITHS, TEPMHUHBI U 3aKOHBI
OMOIKOIIOTHH; MEKBHIOBBIE
OTHOIIICHUS )KUBOTHBIX U
pacTeHuil, XUIHUKA U
JKEPTBBI, MAPA3UTOB U XO35CB;
HKOJIOTUYECKIE OCOOCHHOCTH
HCKOTOPLIX BUJ0OB
IIaTOIr€HHbIX
MHUKPOOPTaHU3MOB;
MEXaHWU3MBI BIASHUS
AHTPOIIOI'CHHBIX U
SKOHOMHUYECKHX (paKTOPOB HA
OpTaHm3M >KHBOTHBIX

3HATb:

MOJIOKEHUSI MyTaLlMOHHON U3MEHYUBOCTHU, TCHETUKU
VMHAMBUIyaJIbHOTO Pa3BUTHs, TEHETUYECKUE AaHOMAIIUU
JKUBOTHBIX

yMeThb:

MPOBOJUTH KOMIUIEKCHBIE BETEPUHAPHO-TEHETUIECKHE
WCCJIEIOBAHNS JJIs1 BBISIBIIEHUS] TEHETUUECKUX aHOMAJIUH 1
CKPBITOTO HOCUTEIIBCTBA MyTallUd Y KHUBOTHBIX

BJIaJ1€Th:

COBPEMEHHBIMU BO3MOKHOCTSIMHU METOJIOB
F€HETUYECKOTO, ITUTOICHETHYECKOTO M MOJIEKYJISIPHO-
T€HETUYECKOT0 aHanu3a IIPH OLICHKE BITMSTHUS
AHTPOIIOTEHHBIX (PAKTOPOB HA OPraHU3M >KHBOTHBIX

HOIIK-2.2. YuuteiBaeT
BJIMSIHAE HAa OPTaHU3M
JKUBOTHBIX MPUPOTHBIX,
COLIMATBHO-X03SIHCTBEHHBIX,
TCHETUYECKUX U
HYKOHOMUYECKUX (PaKTOPOB
IIPH OCYIIECTBIICHUU
npodeccuoHaNbHOM

e TEIILHOCTM

3HATh, 00JIE3HH C HACIEACTBEHHOM
MPEIPaCcIONOKEHHOCTbIO, TEHETUYECKUE OCHOBBI
VMMYHUTETA, TPAHCT'€HO3, FEHOKOITUPOBAHUE

yYMeTh:

MPOBOAUTH T€HEATIOTUYECKUI aHaU3 CTala U
POIOCIOBHBIX OTIEIbHBIX )KUBOTHBIX C LEJIbIO
YCTaHOBJICHUSI POJIM HACJIEICTBEHHOCTU U TUIA
HACJICJIOBAHUS BPOXKICHHBIX aHOMAJIUN U 00JIe3HEH Y
JKMBOTHBIX;

BJIAJIETh:
METOJIaMHU MPOUITAKTHKHI BO3HUKHOBEHHS u
pacrpocTpaHeHuUs HACJIEeICTBEHHBIX 3a00JIeBaHH,,

Oolle3Hel ¢ HaCHC}:[J'Ie,I[CTBeHHOﬁ npeaApacInoIOKCHHOCTBIO
B ITOMMYJIANUAX )KUBOTHBIX.

HNOIIK-2.3. OcymiecTBisieT
aHanm3 OMoreoIeHo3a,
TEOXUMHUYECKUE TIPOBUHIIHH,
TIPUHIIUIIBI Pa3BEACHUS U
3aKpETUICHHUsI TIOJIe3HBIX
MTPOU3BOICTBEHHBIX
MoKa3aTeNell y )KUBOTHBIX,
MPUHLKUIIBL HOPMUPOBAHUS
YCTOMYMBBIX CTAJ 10
3JI0POBBIO KaK HHIMKATOP
9KOHOMHYECKOTO
OJ1arororyuns npeanpus TSI

3HATH:
OCHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
W3MEHUYUBOCTH U COBPEMEHHOE COCTOSIHUE OOIIe U
BETEPUHAPHON T€HETUKHU FeHETHKHU TIOITYJISINH,

YMeThb:

ONPEAEIUTb JTOCTOBEPHOCTD MTPOUCX0KIECHHS JKUBOTHBIX
C MCTIOIb30BAHNUEM TPYII KPOBU, ONOXUMHUYECKHUX
MOMMOP(HBIX CHCTEM, MPSAMBIX MapkepoB JIHK

BJIA/I€Th:

MeToJaMi 300T€XHUYECKOTO U BETEPUHAPHOIO y4d€Ta
MPY CO3IAHUU TOMYJISIIUN KUBOTHBIX C MOBBIIICHHON
HACJIEICTBEHHOW yCTOWYMBOCTHIO K 3a00JIeBaHUAM

! YK — ynusepcanbnbie komnerenumu, OIK — obutenpodeccrnonansueie komnerennuu, IK — npodeccrnonansHeie
komrereHmy, IICK — npodeccronanbHo-crnenuansnpoBannblie komnereHuy, IIKO — npodeccroHanbHble KOMIIETEHINH,
ycranoBnennsle [IOOII kak o6s3arensubie, IIKP — npodeccnonanbsubie komnerennny, ycranosienHsie [IOOIT kak
pexomenayemsle, IIKB — npodeccronansHble KOMIIETeHIINH, ycTaHoBIeHHBIE O0.




2. MecTO IMCHMILTHHBI (MOYJISI) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JucuuruinHa BerepuHapHas TeHETHKa OTHOCHUTCS K 4acTd, (OPMUPYEeMOH yYaCTHHKAMHU
00pa3oBaTeNbHbIX OTHOIICHUH.

JlaHHasi AUCLUUIUIMHA ONUPAETCS HAa KypChl JUCHMIUINH: « OCHOBBI OMOJIOrMYECKON CTATUCTUKHU U
uH(pOopMaTUKN», «BHONOTHS U OCHOBBI PKOJIIOTUM» U SBJSETCSI OCHOBOW ISl MOCJEAYIOIIEr0 U3Y4YeHUs
mucuuiuinH: - «Pa3BeneHne ¢ OCHOBaMHM YacTHOM 300TeXHUW», «JlaboparopHasi AMarHOCTHUKay,
«Bupyconorus u 6buorexnonorus», « BHyrpeHHue HezapazHbie 00JIE3HNY.

3. Conepxxanme TUCHMILIUHBI (MOYJIs1)

Pacnipenenenue 4acoB 1Mo TeMaM W BHJAM 3aHITUN HPEACTABISIETCS B TAaOMUIE 2 MO KaKIOH

dbopme oOyueHus (OUHas!, 3209HAS ).

Tabnuna 2. Ounas dhopma

KosmmuectBo yacos
OYHOE
Jlabopa
No TOpHO- caMo- BCero dopmupyembie
Ha3Banue pa3nenoB u rem CTOSITE KOMIIETEHLIUH
/I JEKUUU | TPaKT. o
samamy | onoA TemMe (IK)
N pabora
3 4 5 6
Cemectp Ne 2
1. BBenenue B BeTepUHAPHYIO TEHETUKY
[Ipeamer, MeTOaBI, OTanbl U
1.1. | 3HaueHue BETEPUHAPHOMN 2 1 3 OIIK-2.
TEHETUKH.
2. [{uTOoreHeTN4eCKre OCHOBBI HACIIEICTBEHHOCTH
CtpoeHue KIETKH, TOHSITHE O
51 |Kapuornme. Muto3,  Melo3, ) 1 3 OITK-2.
OTUIOJIOTBOPEHUE, 170'¢
T€HETUYECKOE 3HaYCHUE.
3. 3aKOoHBI HACIEJCTBEHHOCTH
3akons! I'. Mennens. Mono-, au-
3.1. |u MOJIUTUOPHUTHBIE 2 2 1 5 OIIK-2.
CKpELIMBAHMSL.
39, Tumsr B3aNMOJICHCTBHSA > > 1 5 OIK-2.
HEaJUIeJIbHBIX T€HOB.
4. XpOMOCOMHAsI TEOPHSI HACJIEICTBEHHOCTH
A1 CueruieHHOE HacleI0BaHue ) ) 1 5 OITK-2.
npu3HakoB. KapTel XpoMoCcOM.
5. ['eneTuka nmomna
JerepmuHanus mnoia 1 MEXaHU3M
5.1. | ero wnHacnenoBanus. IIpoGiema 1 1 1 3 OIIK-2.
pEryJsiliuy MoJa.
Hacnenosanue MPU3HAKOB,
5.2. | CUEIUVIEHHBIX C  TOJIOM U 1 1 1 3 OIIK-2.
OTPAaHUYEHHBIX MTOJIOM.
6. MouekysipHbIE OCHOBBI HACIIEJICTBEHHOCTH M T€HETHUECKUM KOHTPOJIb OMOCHHTE3a OenKa
buonornueckas ponb u
6.1. | cTpyKTypa HyKJIEMHOBBIX KUCIIOT. 1 2 1 4 OIIK-2.
I'eneTnueckuii Kox.
Crpykrypa TreHa. Perymsmus
6.2. | cunatesa u-PHK u Omocuntesa 1 1 2 OIIK-2.
Oernka.




MYTaHI/IOHHaSI HU3MCHYHUBOCTD

2

| 2 | 4 | o1k

JlaGopaTopHBIH TPAKTUKYM I10 MOJICKYJIIPHOM TEHETHUKE

7.1.

Meroapr skctpakuuu  JHK wu
PHK

OIIK-2.

7.2.

MonekyIapHO-TeHETUYECKHE
MeToawsl uccienaoBanusa. 1P,
[TIP-TTIPD

OIIK-2.

[TpuHIMIIBL
HYKJICMHOBBIX KHUCIIOT

JACTCKINU

2

1 3 OIIK-2.

JlaGopaTopHbIN TPAKTUKYM IO CTATUCTUYECKUM METOJaM U3YUSHHUS] U3MEHUYUBOCTH

8.1

Knaccudukanus TUIIOB
U3MeHYMBOCTU. KonruecTBeHHBIC
Y Ka4eCTBCHHBIC MPU3HAKH.

OIIK-2.
2 2

8.2

Pacuer cpeaHen
apudmernueckoit (X ), cpexnte-
KBAQJIPATHYECKOTO  OTKJIOHEHUS
(0), xo3ddunmeHTa BapHAIUU

(Cv), ommn6ku BbIGOpKH (SX)

OIIK-2.

8.3

Pacuer Kod(dunreHTa
Koppensauuu (1) 1A Majgod u
00nbIION BBIOOPOK M MEXAY
Ka4eCTBEHHBIMU MPU3HAKAMH (Ta)

OIIK-2.

I'eneTnueckne OCHOBEI OBOJIIOIIMH. I'enernka HOHy.HSIIII/II\/JI

9.1

Crpykrypa CcBOOOAHOpPA3MHOXKa-
IOlelcAd  MOMyJsIUUU.  3aKOH
Xapau-BaiinOepra.

1 3 OIIK-2.

9.2

OCHOBHBIE (hakTOophI
TeHETHYECKOM HBOIIOIUU
nonyiasauuMii. Pacuer  4acToThl
ajrenei A TEHOTHUIIOB B
TONYJISILUSIX.

1 3 OIIK-2.

10

I'eneTnueckre 0OJIE3HHU CEIBCKOXO3SMCTBEHHBIX JKUBOTHEIX

10.1

I'eneTnueckue aHOMaJInH,
METOABI I'CHCTUYECKOI'O aHaJIn3a,
omnpeacIeHue TUNA
HacjJeqoBaHUsI aHOMAJIHH.

1 2 OIIK-2.

10.2

PacnipocTpaneHne reHeTHYecKuX
Oone3nei B HOIYJISIIUSIX
KUBOTHBIX.

1 2 OIIK-2.

JlaGopaTopHblil NPAaKTUKYM IO BETEPUHAPHOMN IUTOT€HETHKA

11.1

BerepunapHass LUTOreHETHKAa U
ee poib B M3ydeHHH abeppauuit
XpOMOCOM y KUBOTHBIX.
[{uToreHeTH4eCKui MOHUTOPHUHT .

1 3 OIIK-2.

12

OCHOBEI HMMYHOI'CHCTHUKHU

12.1

I'eneTnueckue OCHOBBI
MMMYHUTETA. Hacienosanue
PE3UCTEHTHOCTU 51
BOCHpI/II/IMqI/IBOCTI/I. Hoporomﬂe
MIPU3HAKHU.

1 1 OIIK-2.

12.2

I'naBHBIH KOMILIIEKC
rucrocoBmectumoctd (MHC) u
€ro  PeryJsiTopHas  pojb B

2 2 OIIK-2.




MMMYHHBIX nporeccax.
[TepBuunbie neeKThl UMMYHHOM
CHUCTEMBI.

12.3

['pynms KpPOBU u
OMOXUMHYECKHIA TOTUMOPPU3M,
UX 3HAYEHHUE ISl KUBOTHOBOJ-
CTBa U BETEpUHAPHHU.

13.

I'eneruka MHUKPOOPIraHM3MOB

13.1

CrpoeHnue u byHKIMN
TFeHETUYECKOTO marepuaia 1
OaxkTepuii U BUPYCOB.

OIIK-2.

13.2.

Ob6men TeHETUYECKUM
MaTepuajioM y MHKPOOPTraHHU3-
MOB. MyTallMOHHBIN Mpolecc y
MHUKPOOPTaHU3MOB.

OIIK-2.

14.

bones3nu ¢ HaCHe,HCTBeHHOﬁ npeapacnoIOKCHHOCTEIO

14.1.

Ponb reneTnyeckux m cpesoBBIX
(akTOpoB B ATHOJOTUH OOJIE3HEN
c HacJeCTBEHHOI
IpePacoI0KEHHOCTHIO.

OIIK-2.

14.2.

['eHeTnyeckass yCTOWYUBOCTh U
BOCTIPUUMYHBOCTh K
OaKTepUaIbHBIM, BHUPYCHBIM,
MPOTO30MHBIM  3a00JIEBAHUSM,
reJIbMHUHTO3aM, KJIelaM, 1 2
3a0oneBanuaMm JKKT, opranos
IBIXaHUS, KETO3y, POIMIBHOMY
napesy, 3a00J€BaHUAM KOHEU-
HOCTEeH, OECIITIOUI0, CTPECCY.

OIIK-2.

14.3

Berepunaphas

1
(dapMakoreHeTHKa.

2

OIIK-2.

15.

MeTOI[BI HpO(l)I/IJ'IaKTI/IKI/I PacIIpoCTpaHCHUSA TCHETHYCCKUX a"HoMaJnii B MOMmyJIAuAX

KHNBOTHBIX

15.1.

Bnusaue TE€HOTHUIIOB
MPOU3BOAUTENIE HA  4acTOTy
JETANbHBIX M  MOJYJIETaIbHBIX
reHoB B nomyisauusx. I[Iposepka 1
IIPOU3BOAUTEIIEH Ha
HOCHUTEJIBCTBO BpPEIHBIX
PELECCUBHBIX MYTallUM.

OIIK-2.

16

[ToBbllIEHUE HACIEACTBEHHON YCTOMYMBOCTH K

00JIE3HAM

16.1.

Ouenka reHodoHIa  MOPOI,
JIMHUM, CeMENCTB M IOTOMCTBA
IIPOU3BOAUTEIIEH o
YCTOMYMBOCTH U MPEAPACIIONO-
JKEHHOCTM K 3a00JIeBaHHIM.
MeponpusiTusi, HalpaBJICHHbIE HA
MOBBLIIICHHE YCTOMYHUBOCTH
JKHBOTHBIX K 3a00JICBaAHUSM.

OIIK-2.

17.

brnorexHnonorus B KMBOTHOBOJACTBC M BETCPHUHAPUHU

17.1.

I'ennas, KJIETOYHas,
AMOpHOTEHETHYECKAS
VHXXECHEPUSL. KionupoBanue
HYMOPHOHOB MJIEKOMHUTAIOIINX

OIIK-2.




KonTtposnpHas pabota 12 12
3auer 9 9
Hroro: 16 32 60 108
3aounas hopma
KosmmuectBo yacos
OYHOE
Jlabopa
Ne TopHO- camo- | o dopmMupyemsie
W HasBanue paznenoB u tem fexuuH | TpaxT. CTOSITE o KOMITETCHIIUH
samsTH | oaoA TeMe (ITK)
paborta
s
3 4 5 6
Cemectp Ne 2
1. BBenenue B BeTepUHAPHYIO T€HETUKY
[Ipenmer, MeToAbl, OTambl U
1.1. | 3naueHue BETEPUHAPHOMN 1 2 3 OIIK-2.
TCHETHKHU.
2. [{uToreHeTH4YECKHNE OCHOBBI HACJIEICTBEHHOCTH
CtpoeHue KIETKH, TOHSTHE O
51 |Kapuornre. Muto3,  Melo3, ) ) OITK-2.
OTUIOJIOTBOPEHUE, ux
TeHETHYECKOE 3HAUCHUE.
3. 3aKOHBI HACIECTBEHHOCTH
3akonsl I'. Mennens. Mono-, au-
3.1. |u MOJIUTUOPHUIHBIC 1 2 3 OIIK-2.
CKpEIIUBAHMUSL.
39 Turnbl B3aUMOJICVCTBHUS 1 4 5 OIK-2.
HEaJJICIbHBIX T€HOB.
4. XpoMOCOMHasI TEOPHsI HACIIEICTBEHHOCTH
A1 CueruieHHOE HaCJIeI0BaHHE 1 ) 3 OIIK-2.
pu3HaKoB. KapTel XpoMOCOM.
3. ['eneTuka nona
JerepmuHanus mnoia 1 MEXaHU3M
5.1. | ero wnHacnenoBanus. IIpoGiema 2 2 OIIK-2.
pEryJsiliiy MoJa.
Hacnenosanune MPU3HAKOB,
5.2. | CUEIUIEHHBIX C  TOJOM H 1 2 3 OIIK-2.
OTPAaHUYEHHBIX MOJIOM.
6. MornekynsipHble OCHOBBI HACIEJACTBEHHOCTH M TeHETUYECKUH KOHTPOJIb OMOCHHTE3a Oenka
buonornueckas ponb u
6.1. | cTpyKTypa HyKJIEMHOBBIX KHCIIOT. 1 3 4 OIIK-2.
I'eHeTHYECKUI KOJI.
Crpykrypa reHa. Perymsmus
6.2. | cuatesa u-PHK u OwocunTe3a 3 3 OIIK-2.
Oernka.
6.3 | MyTannoHHas H3MEHYHBOCTh 3 3 OIIK-2.
7 JlabopaTopHbIil MPAaKTUKYM IO MOJICKYJISIPHOM TeHETHKE
Meronsl skctpakiuun  JIHK u 1 1 > OIIK-2.
7.1. | PHK
MonekyIapHO-T€eHETUYECKHE OIIK-2.
7.2. | metonbl uccnenoBanus. [P, 1 1

TILIP-TIJIP®




[TpuHIMIIBL JeTEeKIUHU
HYKJICMHOBBIX KHUCIIOT

OIIK-2.

JlaGopaTopHBI MPAKTUKYM 10 CTATUCTUYECKUM M

CTOJaM U3YUCHUA U3MCHYNBOCTH

8.1

Knaccudukanus TUIIOB
n3mMeHunBOCTH. KosmuecTBEeHHbIE
Y Ka4eCTBEHHbIEC MPU3HAKH.

OIIK-2.
4 4

8.2

Pacuer cpenHen
apudmernueckoit (X ), cpemne-
KBQJIPaTHYECKOTO  OTKJIOHEHHS
(6), xoddduinueHTa BapuaUU

(Cv), ommOKM BEIOOPKH (Si)

OIIK-2.

8.3

Pacuer KodddunreHTa
Koppensauuu (1) A Majgod u
OONbIIOW BBIOOPOK H  MEXKIY
Ka4eCTBEHHBIMU NMPU3HAKAMH (Ta)

OIIK-2.

['eHeTnueckre OCHOBBI 3BOJIIOLMU. ['eHeTHKa onyIsiuuid

9.1

CtpykTypa cBOOOIHOpPA3MHOXKA-
IOIIEHCS  TOMyJSIUU.  3aKOH
Xapau-BaiinOepra.

4 5 OIIK-2.

9.2

OcHoBHbIE (bakTopsI
TE€HETUYECKOMN 3BOJIIOLIUN
nonynsiuuii. Pacuer  4acToThl
ajuilened U TEHOTUIIOB B
ONYJIALMSX.

4 4 OIIK-2.

10

I'eneTnyeckre 00JIE3HHU CEIbCKOXO3SIMCTBEHHBIX KUBOTHBIX

10.1

I'eneTnmueckue aHOMAJINH,
METOAbl TEHETHYECKOI'0 aHaju3a,
onpeaecHue THUIIA
HaCJICAO0BaHUS aHOMAIIHH.

2 3 OIIK-2.

10.2

PacripocTpanenne reHeTHYECKHX
Oone3nen B HOMYJISIUSX
KUBOTHBIX.

2 2 OIIK-2.

11

JlaGopaTopHblil NPaKTUKYM IO BETEPUHAPHOM IUTOr€HETHKA

11.1

BerepunapHass LUTOreHETHKAa U
ee poib B M3ydeHHM abeppauuii
XpOMOCOM y KUBOTHBIX.
[{uTOoreHeTH4eCKU MOHUTOPHHT .

2 3 OIIK-2.

12

OCHOBBI HUMMYHOTI'CHCTHUKHU

12.1

I'emeTnueckue OCHOBBI
MMMYHUTETA. Hacnenosanue
PE3UCTEHTHOCTH u
BOCIIpUUMYHUBOCTU. [loporoseie
MIPU3HAKH.

2 2 OIIK-2.

12.2

I'maBHbIN KOMILIEKC
rucrocopmectumoctd (MHC) nu
€ro  peryysTopHas  poib B
UMMYHHBIX IIPOLIECCAX.
[TepBuunble nedeKTh UMMYHHOU
CHUCTEMBI.

2 2 OIIK-2.

12.3

I'pynmsl KpOBU u
OMOXMMHYECKHH MOIUMOPHU3M,
UX 3HAUEHUE JUIsl KUBOTHOBOJ-
CTBa M BETEpUHAPUHU.

13.

['eHEeTHKAa MUKPOOPTraHU3MOB




Crpoenue U byHKUINN
T€HETHYECKOTO Marepuaia 2 2 OIIK-2.

13.1 o
OaKTepHii U BUPYCOB.

Ob6men TeHETUYECKUM
MaTepuaJioM y MHUKPOOPTraHHU3-
MOB. MyTallMOHHBIN Mponecc y
MHUKPOOPTaHU3MOB.

13.2. 2 2 OIIK-2.

14. boJsie3nu ¢ HaclieICTBEHHOW MPeIPaciooKeHHOCTHIO

Ponp reHeTMdeckux M CpenoBBIX OIIK-2.
(haKTOpPOB B ATHOJIOTHH OOJIe3HEH
c HACJIEICTBEHHOMN
PEIPACIIONOKEHHOCTBIO.

14.1.

I'eneTndeckass yCTOMYMBOCTb U OIIK-2.
BOCIPUUMYHBOCTD K
OakTepuaIbHBIM, BHUPYCHBIM,
MPOTO30MHBIM  3a00JIEBaHUAM,
14.2. | TenbMHHTO3aM, KJIeIaM, 2 2
3aboneBanusm JKKT, opraHoB
JIBIXaHUSI, KETO3Y, POIMIHLHOMY
napesy, 3a0ojeBaHHsIM KOHEY-
HOCTEH, 0€CITIONIO, CTPECCy.

BerepunapHnas OIIK-2.

14.3 2 2
(dapMaKoreHEeTHKa.

MGTOI[I)I HpO(i)I/IJIaKTI/IKI/I pacnpoCTpaHCHUs TCHCTHYCCKUX aHoMaJIni B MomyJjiauuax
ZKHNBOTHBIX

15.

Bausiaue TCHOTHUIIOB
MPOU3BOJAUTENEH HA  YacTOTy
JETANBHBIX MW TMOJYJIETaIbHbIX
15.1. | renoB B momymsuusx. [IpoBepka 2 2 OIIK-2.
IIPOU3BOAUTEIICH Ha
HOCHUTEIBCTBO BpPEIHBIX
PELIECCUBHBIX MyTAIWM.

16 [ToBblllIeHNE HACTIEACTBEHHON YCTOMYMBOCTH K O0JIE3HIM

Ouenka reHodoHIa  TMMOPOI,
JIMHUM, CEeMEeNCTB H IOTOMCTBA
IIPOU3BOAUTENIECH o
YCTOMYMBOCTH M MPEAPACIIOO-
JKEHHOCTM K 3a00JIeBaHMIM.
MeponpusTusi, HanpaBJIeHHbIE HA
MOBBIIICHHE YCTOMYHUBOCTH
JKHBOTHBIX K 3a00JICBaHUSM.

16.1. 2 2 OIIK-2.

17. buoTexHoJI0THs B dKUBOTHOBOJICTBE M BETEpPUHAPUU

['enHas, KJIETOYHas,
AMOpPHOTEHETHYECKAS
WHKCHEPHSL. Knonuposanue
SMOPHOHOB MJICKOITHTAIOIINX

17.1. 2 2 OIIK-2.

KonTtposnpHas pabota 18 18

3auer 4 4

Hroro: 4 8 96 108

VY4eOHast AESATENBHOCTh COCTOUT W3 JICKIUH, JTA0OPATOPHBIX, CAMOCTOSTEIbHON
paboThI,, KOHTPOJILHON PAOOTHI.



3.1. Conep:xaHue OTAEJbHBIX Pa3/ieJi0B U TeEM

Pa3nes 1. BBeieHne B BeTepUHAPHYIO TeHETHKY.
Tema 1.1. Ilpeomem, memoowlt, 5manst u 3HA4eHUe 2EHEMUKU.

I'eneTuka — oJlHa U3 BaKHEHIINX HayK coBpeMeHHOU Ouosoruu. [lpeamer renernku. CymHOCTb
ABJICHUI HACJIEACTBEHHOCTH U U3MEHUUBOCTH.

BerepunapHas reHermka — Hayka, H3yvaroulas poJib HAcJIEACTBEHHOCTH B JSTHOJOTUU W
naroreHese 0oJyie3Hell U MeToAbl UX NMPO(QUIAKTUKHA, MOHUTOPUHI CKPBITBIX M€HETUYECKUX IEe(PEKTOB,
BBISIBJICHHE T'€TEPO3UTOTHBIX HOCUTENEH, 3JIMMUHALUS BPEIHBIX T'€HOB B NOMYJLUAX, aHAJINU3
IUIEMEHHBIX JKUBOTHBIX Ul BBIBJICHUS HOCUTENEH abeppaluii XpOMOCOM U MX BBIOPAKOBKH, U3yUEHHE
F€HETUKU MUMMYHUTETA, aTOT€HHOCTH U BUPYJIEHTHOCTH MUKPOOPIaHHW3MOB M HUX B3aUMOJEHUCTBUS C
MaKpOoOpraHu3MaMH, pa3padoTKa METOAOB PAHHEIO BBIABICHMs yCTOHUMBOCTH K Oose3HsM. KoHTposb
MYTareHOB CpeJbl, aHAJIH3 HACIEACTBEHHBIX CTPYKTYp KJIETOK, MPHU3HAKOB U (PYHKIMH OPraHU3MOB,
O00BSICHEHUE T€HETUYECKH JE€TEePMHUHHMPOBAHHBIX pEaKIUi opraHu3Ma Ha JIEKApCTBEHHBIE IPENapartsl,
CO3/IaHME YCTOMYUBBIX K OOJE3HSAM IMOPOJ, TUIOB M JMHHUU >KUBOTHBIX Ha OCHOBE HCIOJIb30BAHUS
METO/I0B BETEPUHAPHOMN CENIEKIUU U OMOTEXHOIOIHU. CBA3b FEHETUKHU C JPYTUMU HayKaMH.

Metoanl TCHETHUKU: TUOPUIOTOTHYECKUH, reHeaIOTHIeCKU, OMOXUMHYCCKUH,
LIUTOr€HEeTHUYECKUH, (PeHOreHEeTUUECKU, UMMYHOT€HETUYECKHM, OHTOTCHETUYECKUH, IMOIMYJISLIUOHHO-
CTaTUCTUYECKUM, MOJIEKYJSIDHO-TEHETUYECKUN M Jap. l3yuyeHue sABIEHUN HACIEACTBEHHOCTH Ha
MOJIEKYJISIPHOM, CyOKJIE€TOUHOM, OPraHU3MEHHOM U HOIYJISIIUOHHOM YPOBHSX.

OcHOBHBIE 3Tallbl pa3BUTHUs I'€HETUKH. BKiax OTEYECTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETUKU
(H.1. Bapumnos, A.C. Cepebporckuii, I'.A. Hancon, I'.C. ®umumnmos, F0.A. ®umunuenko, I'.J1.
Kapneuenko, C.C. YerBepukos, b.JI. Acraypos, H.Il. Iyounun, /I.K. benses, O.A. UBanoBa u ap.).
3Ha4yeHue reHeTUKH Ui (OPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS.

['eneruka u GnarococTosiHUE 4enoBeuecTBa. Poyib F€HETUKH B BETEPUHAPHUM, KUBOTHOBOJCTBE,
MeauuuHe. McTopudeckue aclieKThl BETEpUHAPHON I'eHeTUKNU. 1lepcriekTuBbI pa3BUTHS T€HETUKH.

Paznen 2. lluToreHeTnyeckue 0CHOBBI HACJIEICTBEHHOCTH
Tema 2.1. Cmpoenue knemku, nonamue o0 xapuomune. Mumo3, meilo3, oniooomeopenue, ux
2eHemuuecKoe 3Havenue.

Knerka kak reHermyeckas cucrema. Poib sapa M IUTOIUIa3Mbl B HAcJEACTBEHHOCTH.
Mopdonoruueckoe cTpoeHUE U XUMHUECKUN cocTaB XpoMocoM. Tumsl xpomocoM. Juddepennmanpras
oKkpacka XxpoMocoM. ['erepoxpoMaTH U dyxpomartuH. [loHsTHE © KapHOTHIE, TalJIOWAHOM HU
JTUTIIIONTHOM Habope xpomocoM. OCOOEHHOCTH KAapUOTHUIIOB Pa3HBIX BUIOB CEIIbCKOXO3SHCTBEHHBIX
KUBOTHBIX.

Jenenne comarumyeckux kierok. Mwuro3. Ilepuogsl wuHTepdaspl M UX 3HAUYEHHE B
KHU3HEIeATENIbHOCTH KIeTkr. Mutotnueckuit k. [Ipogasa, meradasa, anadasa, renodasa. 3HaueHue
MUTO3a JJIS TIOAIEP’KAaHHSI B COMaTHIECKUX KIIETKA IUTUIOMIHOTO Habopa xpomocoM. Kinaccudukarnms u
o0111as1 XapaKTepUCTHUKA PA3IMYHBIX (POPM MMATOJOTMHU MUTO3a. MeXaHNU3MbI TaTOJIOTMH MUTO3A.

["amerorenes u meio3. Crangun oOpa3oBaHus MOJOBBIX KiIeTOK. CriepMaToreHe3 U OBOTEHE3, UX
ocobeHHOCTH. Melio3, peayKLnoHHOe Jenenne. KpoccuHrosep, MHTEpPKUHE3. DKBAIlMOHHOE JIEJIEHUE.
[TaTonorus meito3a (HepacxoxaeHne xpoMocoM). CHHANTOHEMHBIA KOMILUIEKC.

OmtonorBopenue. [laTonorus npu om0 J0TBOPEHUH (OIUMAHIPUS, TTIOJUTEHUA).

Pa3zpnen 3. 3akoHbI HAC/IEACTBEHHOCTH

Tema 3.1. 3axonwt I. Menoens. Mono-, Ou- u nonuzuépuoHvie CKpeujueaHus.

OTtkpbiTHE 3aKOHOB HacnencTBeHHocTU(1866) I'peropom HMorannom Mennenem (1822-1884).
Mertonpl, ucnionb3oBaHHble ['. Menaenem st N3y4eHusl 3aKOHOMEPHOCTEN HACIEIOBAaHUS MPU3HAKOB.

Monorubpuanoe ckpemniuBanue. [IpaBuna HacnegoBaHUS TPU3HAKOB: €IMHOOOpaszue TuOpHIIOB
MEePBOTO TIOKOJICHHsSI, TPABUJIO PACIICTUICHHs, TMPAaBWJIO YWUCTOTHI TameT. [eHotun wu QeHoTHI.
JIOMHHAaHTHOCTb W PELECCUBHOCTh. [ OMO3ZUTOTHOCTh U TE€TEPO3UTOTHOCTH. [lOHATHE 00 amienbHBIX
reHaX ¥ MHO)KECTBEHHOM aJlIeNIu3Me.

Tunel  TOMHHHpOBaHHS  (B3aUMOJICHCTBHE  QJJIENBHBIX  TEHOB):  TOJHOE,  HEMOIHOe
(mpoMexXyTOoYHOE), KOJOMHUHHUPOBAHHE, CBEPXJOMHUHUpOBaHHE. PermumpokHoe, BO3BpaTHOE U



aHAJIM3UPYIOUIEe CKPEIIMBaHUS. 3HAUCHUE aHAIM3UPYIOIIETO CKPEIIMBAHUS JIsl OTIPECIICHUS TeHOTHUIIA
ocobeii.

JletanpHbIe, TONyJIETATbHBIE M CYOBUTAIBHBIC T€HBI U WX BIMSHUAE HA XapakTep pacIIeIICHHS
MIPU3HAKOB.

JuruOpunHoe W MOJUTHOPUAHOE CKpemrBaHusA. PacuierieHue mo (EHOTHUIY M TEHOTHITY BO
BTOPOM TMOKOJEHUH TUTHOPHIHOTO CKpEIIMBaHUS. 3aKOH HE3aBUCHMOTO KOMOMHHUPOBAaHME ajuieneit
(mpuU3HAKOB).

Tema 3.2. Tunwl u 63aumooeiicmeus HeaNNEAbHBIX 2EHOB.

B3anmoaeiicTBre HeauieIbHbIX T€HOB

HoBooOpa3oBanue, KOMIUIEMEHTApHOE JICHCTBHE T€HOB, AMHCTa3 (TEHBI-CYIIPECCOPHI), MOIUMEPHSI.
Pacmiennenue mo ¢eHoTHIy BO BTOPOM MOKOJEHHHM MpPH B3aUMOACHCTBUM HEaICNIbHBIX T'€HOB.
[TonsiTre 06 aNIUTUBHBIX TCHAX.

OcHoBHBIE OCOOCHHOCTH HAaclleZIOBaHUS KOJUYECTBEHHBbIX IMpu3HakoB. I[lonstue o reHax-
MoudukaTopax. DKCIPECCUBHOCTh NIEHETPAHTHOCTE. [lneiioTponHoe aeiicTBue reHoB. | eHHBI OanaHc
Y TEHOTUIIHYECKAs cpeaa

Paznen 4. XpoMocomMHasi TeOpusi HACJIEACTBEHHOCTH

Tema 4.1. Cyennennoe nacneoosanue npusrnarkos. Kapmol xpomocom.

[ToHsATHE O CLIETUIEHHOM Hacjel0BaHUU. | eHeTHYeCKUii aHaJIN3 OJHOTO U HEMOJIHOTO CLEIICHHS.

KpoccunroBep kak MexaHu3M PEeKOMOHMHAIIMH B TPYTIAX CHEIUICHUS U ero 3HaYyeHue. OuHapHbINA
U MHOXECTBEHHBIH IIepeKpecT XpoMmocoM. SIBiaeHue wuHrepdepenuuu. IlpomeHT nepekpecra
(MOpraHuja) Kak eIWHUIIA PACCTOSHUS MEXIy TeHaMH W crmocod ero ompeneneHus. JlnneitHoe
pacroyio’)keHre IeHOB B XpoMocoMme. MoOuibHble reHernyeckue siaeMeHTsl MID). Comarndeckuid
(MUTOTHYECKHIT) KPOCCUHTOBEP (paaAualiusl, XUMHUUECKUE MyTareHbl, TOPMOHBI, JIEKApCTBA).

XpOMOCOMHBIE Ipynnsl cueruieHns. Kaptel XxpoMocoM. 3Ha4eHHE CLEIUIEHUsT U KPOCCUHIOBEpa B
3BOJIIOLIMU. OCHOBHBIE MOJ0XKEHUSI XPOMOCOMHOM TE€OPUU HACIIEICTBEHHOCTH.

Paspnen S. I'eneruxka noJsa
Tema 5.1. /lemepmunayusa nona u mexanusm e2o nacieoosanus. Ilpoonema pecynayuu nona.

XpomocoMHoe omnpezeneHue nosa. CremnyieHue ¢ nojioM. I'omoraMeTHbIi U reTeporaMeTHbIN moJl.
Kapuotumnbel My’»KCKOro M »EHCKOTO Iojla y pas3HbIX BUAOB. HapymeHus B pa3BUTUM IIOJIA.
HHuTepcekcyanbHOCTh Y KMBOTHBIX. HepacxokaeHnue mnosioBbix xpomocoMm. Cunnpom KnaitHpenbrepa
(XXV) u lepemesckoro-TepHepa (XO) y yenoBeka ¥ aHAJIOTUYHbIE UM Y )KUBOTHBIX. DpUMapTHHU3M,
repMadpouTH3M, TceBaorepmadpoanuTi3M, ruHaHApoMopdusM. Porb reHeTrueckux (pakTopoB B UX
BO3HUKHOBEHUH. VCIOIb30BaHME NOJOBOTO XPOMAaTHHA Ul DKCIPECC AMATHOCTHKH HEPACXOXKIACHHUS
MOJIOBBIX XPOMOCOM.

YucieHHOE COOTHOILICHHE TMOJIOB B momyisuusax. IIpoOGnema perynsiuu moja ¥ BO3MOKHOCTh
MOJTyY€HUs )KUBOTHBIX TOJIBKO OJIHOTO I10JI1a, MPAaKTUYECKOE 3HAYEHUE CIBUTAa B COOTHOILIEHHUH IOJIOB B
pa3IMYHBIX OTpPACAX >KUBOTHOBOJACTBA. llapreHorenes, ruHoreHes, anaporeHes. BimsHue cpenbl Ha
omnpejeNeHue M IepeomnpeneneHue nona. ['eHHoe mnepeomnpezeneHue Mnojia (aApeHOTeHUTAIbHBIMN
CHHJIPOM, TECTUKYJIsIpHas (peMuHu3aius). I eHeTndeckre MeTo/1bl paHHETO paclio3HaBaHUs Moja
Tema 5.2. Hacneooeanue npusnakos, CUenjaeHHblX ¢ HOA0OM U OZPAHUYEHHBIX NOJIOM.

HacnenoBanue npu3HakoB, CIEIUIEHHBIX € MOJIOM. [IpakTnyeckoe UCIOIb30BaHUE CUEIIIEHHOIO C
[OJIOM HacleloBaHWA remMouinu W JAanpToHM3Ma. HacnemoBanue apTporpumosa IepeiHux
KOHEYHOCTEH, AaHTUMAaCKYJIMHHOTO JIETAIbHOTO (haKTopa, 30HATBHONH OECIIEPCTHOCTH KPYITHOTO
poraToro ckora, 0ecIepCTHOCTH, OECKPBIJIOCTH U APYTUX aHOMAJHUI Y Kyp, HacleACTBEHHbIE aHOMAJIUU
KUBOTHBIX, CIIETIJICHHbIE ¢ 1oyioM. HacnenoBaHue NMpU3HAKOB, OIPaHUMYEHHBIX MOJOM (KPUITOPXH3M,
TUIOIJIa3Usl CEMEHHUKOB Y TIPOU3BOJUTEINEH, HapYLIEHHE Pa3BUTHUSL MIOJUJIEPOBBIX MPOTOKOB — 00JIE3Hb
OenbIX TENOK, CEerMEeHTHas aruia3us Boib(oBa MNPOTOKA, JePEKThl aKPOCOM CIIEPMATO30U[IOB,
nedopmarus XBOCTa CliepMaTo30UI0B U Jp. )

Pa3zpnen 6. MosiekyJIsipHbIe OCHOBBI HACJIEACTBEHHOCTH U T€HETHYECKUI KOHTPOJIbL OMOCHHTE3a
Oesika
Tema 6.1. Buonozuueckasn ponb u cmpykmypa Hykieunoewvix kuciom. I'enemuueckuii Koo.



Hyxneunossie kucnotsl JJHK, PHK, ux Ouonormueckas ponb. JokaszarensctBa ponu JHK B
HacieactBeHHOCTH. Mogens ctpykTypsl JIHK. [Tupumununosseie (1uto3uH, TumuH, B PHK-yparmn) u
MypUHOBBIC (aIEHUH, TYaHWH) OCHOBAaHUS, HYKJICOTHIbl (AE30KCHUAJICHUIIOBAs, J1€30KCUTyaHWIOBAs,
JI€30KCUITUTUAMIOBAs, TUMHUAMIOBas KuciaoTel, PHK-ypununoas kucnora) u nykneotuasl JIHK wu
PHK. I'enernueckas pons JJHK. Tpancopmanusi, TpaHCAYKIUS Y MUKPOOPraHU3MOB. PasMHOXeHHE Yy
6axtepuodaros. Comnocrasienue miougHocty u coaepxanust JJHK B knerke. Bunosasi cnenuduunoctsb
HykieotuaHoro cocrasa JJHK. PHK kak renernyeckuii Marepuan. KoMIUIEMEHTapHOCTh HYKJIEOTHU/OB,
npaBuia Yaprahda (A=T, I'=11), BugoBas cnenuduaHOCTh, KOIDPHUIIMEHT BUIOBON CEU(DUIHOCTH,
cootHomenue A+T/I'+11. tunel PHK: marpuunas — m-PHK (unu nndopmanmonnas), TpaacnopTHas — T-
PHK, pubGocomnas — p-PHK. Cunres JIHK u PHK. VHukanbHble u mnoBTOpsrOLIMECS
nocaenoBarenbHoct B JIHK. Munu- m muxpocarrenutsl JIHK, ux posb M 3HaueHHE B OILICHKE
reHO(OHIOB U MAPKEPHOH CENEeKIIMU KUBOTHBIX.

I'enetnueckuii kox. CpoiictBa reHernueckoro koxa (M. HupenGepr, Ix. Mareu, C. Ouyoa):
TPUILIETHOCTh, YHUBEPCAIIBHOCTD, BBIPOXKAECHHOCTh, HEIIEPEKPHIBAEMOCTb, KOJNIMHEAPHOCTD.

Tema 6.2. Ctpykrypa rena. Peryasiuus cunre3a u-PHK u Ouocunresa 6eika

[Tousitue 06 onrtorenese u (unoreneze. CoBpeMEHHBIC MPEACTABICHUS O CIIOKHOW CTPYKTYpe
reHa: 3K30HbI, UHTPOHBbL. OpraHusanus Te€HOMa BBICIIUX OpPraHu3MoOB. MoOuibHbBIe TeHbl. BrusHue
TeHOB Ha Pa3BUTHE NMPU3HAKOB Y HU3IINX U BBICIIMX OPTraHU3MOB. [ MIOTE3a OMH T€H — OIMH (PepMEHT.

HuddepennnanbHas akTHBHOCTh TEHOB Ha Pa3HbIX dTallaXx OHTOT€HEe3a.

Perymsiums cunre3a u-PHK um Omocunreza Oenka. JuddepenumansHas TpaHcasiuus. Teopus
Kakob6o u MoHo o perymsnuu O0enKOBOro cuHTe3a y Oaktepuil. OnepoH, CTPYKTYpHbIE T'€HBI, T€H-
perymsarop. Kackamgmas perynsuus reHoB.  [uddepeHnmamus ©wW  OCOOCHHOCTH — KJICTOYHOM
nponudepannu. Kpuruueckue nepruoas! pa3BuTHs. Poib nUTOMIa3Mbl 1 HEPBHOM CUCTEMBI B aKTUBAIIUU
JECUCTBUS I'€HOB.

Cunre3 Oenka. PubGocombl kak (abpuka cunresa Oenka. Ctpykrypa pubocomanbHoit PHK.
[TonsiTue 0 KoJl0OHE U aHTHKO/I0HE. KOJJOH — aHTUKOJOHHOE y3HaBaHUE. TpaHCKPUMILMS U TPAHCIALUA.
Nunnmanus, snonrauuss u tepMmuHanus. Ilonstue o permkonax. PHK-monumepasa kak ocHOBHOM
TPaHCKPUIILMOHHBIN anmnapar kiertku. IIpouneccunr, cruraicunr PHK. Perynsnms nponeccunra PHK.
WNurubutopsl cuntesa 6enka. Penapauus [JHK. Cucrema penapanuid.

Tema 6.3 MyTauuoHHasi ©3BMEHYNBOCTH

[Tonsitue o MmyTtanmsx n myraresese. Poiss I'.Jle @pusza u C.11. KopkMHCKOTO B pa3BUTHH TEOPUH
mytauuid. Knaccudukamus  myranuil.. ['eHHble, XpPOMOCOMHBIE, TE€HOMHBIE MYTallUH, UX
knaccudukanus. Mx BIusHUE HA KU3HECTIOCOOHOCTH, MII0IOBUTOCTh U IPYTUE MPU3HAKH.

CTpyKTypHBIE U3BMEHEHHUS XPOMOCOM U UX HOMEHKJIaTypa. MexaHu3Mbl 00pa30BaHUs YUCIOBBIX U
CTPYKTYPHBIX aHOMAJIHUNA XPOMOCOM. XPOMOCOMHAsi HECTAaOMIBLHOCTh. TpaHCIOKAIUs XPOMOCOM M UX
TUIBl (pOOEPTCOHOBCKUE, PELUINPOKHBIE U HEPEIUIPOKHbIE, TaHAEMHbBIE), MEXAHU3Mbl U MPUUUHBI
BO3HMKHOBeHUs. MHBepcun mnapa- u nepuneHtpuuyeckue. [lemenun u aedumenHcu. MexaHusm u
IPUYMHBl  BO3HMKHOBEHMS. XPOMOCOMHBIE M XPOMaTHAHBIE pa3pbiBbl. DparMeHTaIs XpOMOCOM,
KOJIBIIEBBIE XPOMOCOMBI. 1130XpOMOCOMBI.

WuayurpoBaHHble MyTauuu. MyTareHbl, TepaToreHbl W KaHueporeHsl. Kiaccugukanus
MyTareHoB. ®Pu3nueckue MyTareHbl. BiusHue NECTUUMIOB W JAPYIHMX  XUMHYECKUX BEIIECTB,
UCIOJIb3YEMBIX B CEIbCKOXO03HCTBEHHOM MPOU3BOJICTBE, HA BOSHUKHOBEHHE T'€HHBIX U XPOMOCOMHBIX
MyTanuid. MyTareHHOCTb NIPOMBIIUICHHBIX OTXOJAOB. JleKapCTBEHHbIE COEIMHEHMS, BAaKIUHBI,
TOPMOHAJIbHBIE TMPENapaThbl, CTUMYJISATOPBI pocTa Kak (akTopbl MyTareHesa. bruojgoruueckiue MyTareHsl.
Bupycsl nHbeknuii kKak cymecTBeHHbIH (pakTop HHIYIIHPOBAHHOTO MyTareHesa.

Antumytarensl. Knaccudukanus m ocoOeHHOCTH neicTBus. BerepunapHas ¢gapmakoreHETHKA.
I'eHeTnyeckas pe3MCTEHTHOCTh ITATOTEHOB K JIEKAPCTBAM .

Pa3nes 7. JlabopaTopHbIii NPAKTHKYM 110 MOJICKYJISIDHON reHeTHKe
7.1. Meroasl 3xcrpakuuu JHK u PHK.
Mertone! 3xctpakunu JJHK n PHK kak atan B MOJIEKyJISIpHO-T€HETHUECKUX McCiIe0BaHusIX. OCHOBHBIE
meroasl skctpakuuu JJHK u PHK: ortnnuus u npenmymectsa. Mertons! sxcrpakunn JJHK:
Marnuthsle yactuisl; CopOuust Ha KpeMHHEBOM MeMOpaHe CIIMH-KOJIOHOK; MeToa ¢ OKCHJIIOM jKese3a
¢ MOIU(UIHPOBAHHOIN MMOBEPXHOCTHIO



Mertoas! skcrpakiuu PHK: CopOuust Ha moBepxHOCTsIX; DepMEHTAaTHBHOE TEMIIEPATypHO-3aBHCUMOE
BBIJICJICHHE.

OO0mue npuHIUIBI U TPeOOBAaHUS METOMOB BBIICICHUS HYKICHHOBBIX KHUCIOT: O4mcTKa; ACENTHKA;
OnTtumuszanus 6ydepa; ABTOMaTH3aLUA SKCTPAKIUH.

7.2. MoaekyaspHo-reHeTHYecKkue MeToabl ucciaenopanus. [P, ITIP-IIAP®
MounekyJIIpHO-T€HETUYECKHE METOJbl HCCIEAOBAaHUS — COBPEMEHHBIE BO3MOYKHOCTH. [IpuHUUMIIBL
Hayunsie ocHoBbl. [IprMeHeHHE B AMAarHOCTHKE HH(EKIMOHHBIX 3a00JI€BaHMN, HACIEICTBEHHBIX,
3a00JIeBHUY C HACIEACTBEHHHOMN MPEpacoioKeHHOCTBIO.

[P - xak MeToj, MO3BOJSAIONIMNA MHOTOKPATHO YBEJIMYUTH KOHIeHTpamuio ¢parmentoB JIHK, dto
MO3BOJIIET OOHAPYKMBaTh naxe Hebonbimme konmuectBa JIHK. TP ucmonb3yercs mis AHArHOCTUKH
MH(MEKIMOHHBIX 3a00JIeBaHU, ONpeieNIeHUs] TeHETUYECKUX MyTalllil U UCCIIeOBaHMsI MUKPOOHOMA.
[TLP-ITAP® - momuduxamus [P, koTopas mo3BoyisieT OHOBPEMEHHO aMIUTU(DHUIIMPOBATH HECKOIBKO
dbparmentoB JIHK B omHO# pobupke.

7.3. lIpUHOMIIBI 1€TEKIMH HYKJIEMHOBBIX KHCJIOT

JleTexkuysi HyKJIEMHOBBIX KUCIOT - 3TANB MOJIEKYJISIPHO-T€HETHUYECKUX MCCIIEIOBAHUSX, ITO3BOJISIOIINI
obnapyxuBath u uneHTuuIpoBats JHK n PHK. OcHoBHBIC NMPUHIUIIBI JETCKIIUN HYKICHHOBBIX
KHCJIOT.

MeTobl IETEKIIUU: IEKTPOPOpETHUSCKAS TETCKIIUI0, THOPHIN3AINs, XpoMaTorpadusl.
Onektpodopernueckass naerekuus: [lpunnum; [Opu3oHTaNbHBI W BEPTUKAIBHBIA 3IEKTpodopes.
Arapo3Hblil ¥ nonuakpuiaMuHbii renu. Texuuka nposeaenust; Tounocts; Ckopocts, [Ipenmyiiectsa u
HEJOCTATKHU.

Pa3nen 8. JlabopaTopHbIii NPAKTHKYM N0 CTATHCTHYECKUM METOAAM M3YUYCHHUS] HK3MEHYUBOCTH
Tema 8.1. Knaccugpurkayua munoe uzmenuusocmu. Konuuecmeennwie u KauecmeeHnHbvle
NpU3HAKU.
Knaccudpukamuss THIIOB HW3MEHYMBOCTH: MYTAallMOHHAs, KOMOWHATHBHAs, KOpPPEISTHBHAS,
MonudukanonHas. KonuuecTBeHHbIE U KaU€CTBEHHBIE MPH3HAKU, OCOOEHHOCTH MX M3MEHYUBOCTU U
MeTo bl u3yueHus. [loporoseie nmpusHaku. I'eHepanbHas U BBIOOpOYHAs COBOKYITHOCTH.

Tema 8.2. Pacuem cpeoneii apugpmemuueckoin (* ), cpeonexeadpamuueckozo omkionenus (o),

koappuyuenma eapuauuu (Cv), ouwtuoxku evtoopku ( Sx )

Tunel pacrpeneicHus] BapbUPYIONIUX NPHU3HAKOB: OWHOMHHAILHOE, HOpMalibHOE. [loHsTHE 00
ACUMMETPUH, dKCIecce U TpaHcrpeccun. Cpennsis apudMeTnieckasi, CpeiHssi TeoMeTpuiecKasi, CpeaHsis
rapMoHHWYeckas. M3MepeHne CTEeHW W3MEHYMBOCTH TPU3HAKA: JIMMUTBI, CPEIHEe KBaJIPATHYECKOE
OTKJIOHEHHE, BapuaHca, KodhHUIIMEHT Bapualliu.

[ToHsITHE O CTATHCTUYECKUX OMMOKaX. YPOBEHb BEPOSTHOCTH WM 3HAYMMOCTH. OrmpeneicHue
JIOCTOBEPHOCTH PAa3HOCTH MEX]y CPEAHHMH JIBYX BBIOOPOK. MeToa XU-KBaapaT U €ro HUCIMOJIb30BaHUE
JUTSL OTIPENICIICHHSI COOTBETCTBHSI TEOPETUUYECKOTO M (PaKTUUISCKOTo pacmpenencHus. Yucio crernenei
CBOOOIBI.

Tema 8.3. Pacuem koigppuyuenma koppenawuu (r) 0na manou u 001bUL0N 6bIOOPOK U MEHCOY
KauecmeeHHbIMu npu3HaKamu (rq)

Koaddurment koppensiuu. OnpenencHue CBSI3U MEXKAY KOJIWYSCTBCHHBIMH, Ka4eCTBEHHBIMH,
KOJIMYECTBEHHBIMU M Ka4eCTBEHHBIMH Mpu3HakamMu. OCHOBBI JAUCIEPCHOHHOTO aHanu3a. [lokazarensb
CWJTBI BITHSTHHSL.

Pa3nen 9. 'eneTuyeckue ocHOBBI IBOIIONNHU. ['eHeTHKA MOMYJIsILUIA.

Tema 9.1. CtpykTypa cB0oOOAHOpa3MHOXKAIOIIEH s MonmyJsiuy. 3akoH Xapau-BaitnOepra.

[TonsiTie 0 MOMyJALMUM U YUCTOM JHUHUU. DPGEKTUBHOCTH OTOOpa B MOMYJSIIMM M YUCTON JIMHUU.
YucTora ayseneil ¥ reHOTUINOB Kak MapaMeTpbl nonyisiuu. ['eHodona momymsuuid. 3akoH Xapiu-
Baitn6epra.

Tema 9.2. OcHoBHBIE GaKTOPHI reHeTHYECKOH IBOJTIONNH NONyJsiiuii. Pacyer yacToThl ajesieii u
T¢HOTHUIIOB B NMONMYJISILIUSIX.

OcHOBHBIE (aKTOPBI I€HETUYECKOM SBOJIIOLMU B MOMYJSIIMAX: MyTallud, OTOOp, MUTpauuu, Ipend
reHoB. BnusiHue uHOpHIMHTa Ha BBIIEIJICHHE PELECCUBHBIX JIETANBHBIX U TMOJYJIETaJbHBIX T€HOB.
Crabunusupyromuil ¥ JecTaOWIn3upyonmii  oT0opel. 3HadeHHWe MHUrpauuud U Japeiida reHoB B
pacIpoCTpaHEHUN MyTalUH.



I'eneTnueckuid rpy3 B NMONYJSLUMH >KUBOTHBIX. |'€HeTHYECKass ajanTtaius U TE€HETHYECKUH TOMEOCTa3
TIOMYJISIIAM.

Pa3nen 10. 'enernueckne 00/1€3HH CeIbCKOX03AHCTBEHHBIX JKHBOTHBIX

Tema 10. 1. I'eHeTHYecKHe AHOMAJIUHM, METOJAbl I'eHETHYECKOr0 AHAJIM3a, omNpeaejeHHe THUIA
HACJIeOBAHUS aHOMAJIMMH.

[TonsiTHE O TEHETHMYECKUX, HACICACTBEHHO — CPEIOBBIX W JK30TE€HHBIX OOJIC3HSAX U aHOMAJHSIX.
Knaccugukanus anomanuid. ['eHeTHUECKUI aHAIM3 B W3YYEHUH ATHUOJIOTUM BPOKIACHHBIX aHOMAJIHIMA.
MeTtoabl TEHETMYECKOr0  aHaiM3a: TIEHEAJIOTMYECKHH, TMOMYJALMOHHBINA, I[MTOT€HETUYECKUM,
MOJIEKYJIIPHO-TE€HETUYECKU U Jip. OnpeaeneHue Tuna HaciaeaoBaHus aHomanui. [IpocToit ayTocoMHO
PELECCUBHBIN THUI HACJIEIO0BaHUs. AYTOCOMHBIA JOMUHAHTHBIM Tl HacneaoBanus. CuersieHHbl ¢ X-
XpPOMOCOMOM THI HacieAoBaHWsA. MynbTH(GAKTOPHAIBHOE HaclenoBaHue. I|IeHETpaHTHOCTh W
OKCIIPECCUBHOCTh TPH  HACIEAOBAHWW aHOMAIWKd TreHa U (eHOKomWH. [ eTepOreHHOCTh W
reTepoMOpGHOCTh aHOMAITUM.

Tema 10.2  PacnpocTpaHeHne reHeTHYeCKHX 00Jie3Hel B MOMYJISIIIUAX KUBOTHBIX.

AHOMaNIMu KpyIHOro poraToro CKota, CBUHEM, JIOIIaAeH, OBEll, KO3 U NTHII.

PacnipocTpanenre anomanuii XpoOMOCOM B MOMYJIALMAX KUBOTHBIX. YUCIOBBIE U CTPYKTYPHBIE MyTallUH
KapuoTuna u (EHOTUITUYECKHUE aHOMAJIMK KPYITHOT'O POTaTOro CKOTa, CBUHEH, OBEIL, IITHI] 1 JIOIIA ICH.

Pa3nesn 11. JIaGopaTopHbIii NPAKTHKYM [0 BeTEPUHAPHOI HUTOreHeTHKE

Tema 11.1 BerepuHapHasi HUMTOreHEeTHKA U €€ PoJib B M3YyYeHUM adeppaunuii XpoMocoM Yy
kMBOTHbIX.  LluToreHeruyeckuii  MouutopuHr. Homenknarypa  abeppauuii  XpomMocowm,
3apETUCTPUPOBAHHBIX Y KPYITHOT'O POraToro CKOTa, CBMHEH, OBell, Jiomiaaeu, nTull. PobeprconoBckue
TPAHCIOKAIIMN Y KPYHMHOIO pOraToro CKOTa W WX BIMSHHE HAa BOCIHPOU3BOIUTEIBHYIO CIOCOOHOCTD.
Pacnpoctpanenue Tpanciokamuu 1:29 XpoMOcoM B OTACIBHBIX MOPOJaX KPYMHOTO POratoro CKOTa.
Jpyrue THUIBI CTPYKTYpPHBIX IEPECTPOEK XPOMOCOM KPYMHOIO POratoro ckora. XpoMOCOMHas
HECTaOMIILHOCTh U HApyIICHUE BOCIIPON3BOAUTEIHLHON (DYHKIIUU )KUBOTHBIX.

Penunpoknbie TpaHCIOKalluu — OCHOBHasg (Gopma abeppauuii XpoOMOCOM, CHHKAIOLIUX
BOCITPOM3BOUTENILHBIE CITIOCOOHOCTH CBHUHEWU. AOeppalud XpOMOCOM, BCTPEUAIOIIMXCS Y OBEI, U HX
CBS3b C HAPYLICHUSMHU BOCIPOU3BOJIUTENBHBIX (YHKIMI KUBOTHBIX. HapyiieHue B pacxokIeHUU
MOJIOBBIX XPOMOCOM — OJHA W3 MpHUYMH Oecruionus Jomaned. KonudecTBeHHbIE W CTPYKTYpPHBIC
M3MEHEHHUs XPOMOCOM Y MTHII M UX CBSI3b C HAPYLICHUSIMHU dYMOpHUOHAIBLHOTO pa3BuTus. [IpodunakTika
pacmpocTpaHeHus abeppaluii XpoMOCOM B MOMYJISIIUSX JKUBOTHBIX. [[UTOreHeTnuecknii MOHUTOPHUHT.
DIUMUHAIMS U3 HHTEHCUBHOTO BOCIIPOM3BO/ICTBA TPOM3BOIUTENEH — HOCUTENEH abeppaliuii XpOMOCOM.

Pa3znesn 12. OcHOBBI HMMYHOTCHETHKH
Tema 12.1. llonamue 06 ummynumeme. Knemounas u cymopanvnasn cucmemol
ummynumema. I'enemuueckuit KOHmMpoOIb UMMYHHO20 OMmeéema.

[TonsiTue 06 MMMyHHMTETE WU MMMYHHOW cucTeMe opraHusMa. lleHTpanbpHble (TUMYC, CyMKa
@abpuuuss y MNOTUL, KOCTHBIM MO3I, TMeHepoBbl OJSAIIKM, MHUHIATUHBI) M Hepudpepudeckue
(iuMm¢aTuyeckue y3ibl, Celle3eHKa, KPOBb) OpraHbl HMMYHHOU cuUcTeMbl. DaKTOpbI 3alUTHI: KOXKa U
ciu3ucTas, (PU3NOIOTHYECKUE, KIEeTOUHbIe (MHTep(epOoHbl, HaTypalbHble aHTUTENA, JTU30LUM, CUCTEMA
KOMIUIEMEHTa, Makpodaru u zip.)

Cremuduueckuii ummynuter. Kiierounast u rymopanbHass cucremMa uMMmyHureta. Pons B u T-
mumponutoB (T-xennepos, T-cynpeccopos, T-Kuiiaepos).

Crpykrypa ummyHornooynusos (G ,A ,M ,D ,E). Peakiust aHTUT€H-aHTUTENI0. DTUTOI, 1apaTorl.
['eHeTnyeckuil KOHTPOJb CHHTE3a MMMYHOrJI00ynuHOB. ['enbl nerkux (V-reH, J-cerment, C-reH) u
Tsokenslx nenei (V-ren, D-, J-cerment, C-reH). n Tsokenbix nemnei (V-reH, D, J-cermentsl, C-reH).
AmnoTunsl UMMYHOTJI100yauHOB. M3otumnbl, wanotunsl. daktopbl, olOecnedyuBarolive pa3HooOpasue
aHTuTen. ['eHeTHueckuil KOHTPOJIb UMMYHHOTO OTBeTa. I'eHbl UMMyHHOTO OTBeTa (Ir-rensr). AyensHoe
UCKJIIOUeHHE. MEXIOpOoAHbIE U MEXIMHEHHbIe pa3IuuMsl aHTUTeNloreHeza. Teopun HMMYHUTETA,
cenekuuonHas teopusi ®. bepuera, cereBas u 1p.).

Tema 12.2. I'naeuwviit komnaexc cucmocoemecmumocmu (MHC) u ezo pezynamophas ponv 6
UMMYHHBIX npoyeccax. Ilepeuunvie OepeKmovl UMMYHHOU CUCHEMBL.

['maBubIil kommeke rucrocoBmectumoctT (MHC) u ero perynstopHas poib B HMMYHHBIX

nporeccax. [ JaBHBIM KOMIUIEKC THUCTOCOBMECTHMMOCTH KpymHOro poraroro ckora (BoLA),



ceunei(SLA), osery (OLA), nmomanpeit (ELA) u kyp (B). CBmp MHC wu apyrux aHTUreHOB
TUCTOCOBMECTUMOCTH C OOJIE3HSAMHU.

[TepBuunbie (BpoKACHHBIE) Ne(EKTHl HIMMYHHOW CHCTEMBI (araMMariioOyJIMHEMHs], JIETaTbHBINA
dakrop A-46, KOMOMHUPOBAHHBIN UMMYHOIEPUIUT, CENEKTUBHBIN Aepunut Ig M, nebunut aaresuu
nevikountoB — BJIAJl-cunnipom u 1ip.).

Tema 12.3. T'pynnbl KpPOBHM W OHOXMMHYECKHH moJuMopdu3M, HUX 3HaYeHHe ISl
*KMBOTHOBO/I-CTBA U BeTePUHAPHU.

[Tonstust monumopdusma, monuMopdusiii reH, uzodepment. Homenknarypa mnomumopdHbIX
cucteM OenxkoB U ¢epMeHTOB. (OCHOBHbIE OMOXMMHYECKUE MOJIUMOP(HBIE  CUCTEMBI Y
CEJIbCKOXO03SUCTBEHHBIX JKUBOTHBIX. CYIIHOCTH SIBIICHUS COQTAHCUPOBAHHOTO MoauMopdu3mMa. ['pymibt
KpoBH. CUCTEMBI TPYIII KPOBU. AHTUTEHBI. | eHETHUeCKHEe OCHOBBI.

3HavyeHne OmoxuMmuyeckoro noaumopdusma u mukpocarrenuroB JHK amst Teopun u nmpakTuku:
U3Yy4YECHHUE MPUYMH U JUHAMHUKH T€HOTHIIMYECKON M3MEHYMBOCTH, TeHOTreorpaduu pa3inyHbIX BUIOB U
1OpOJ], ONMHCAHHE MEXIIOPOJHOW WM BHYTpHIIOpoaHOW auddepenumanmm, usydeHue QuioreHesa
aienodoHaa TOpoN, JUHUM, CEeMEHCTB, YTOYHEHHE MPOUCXOXKICHUS IKUBOTHBIX, CBSI3b C
MPOAYKTHBHOCTBIO U PE3UCTCHTHOCTHIO K OOJIE3HSM; HCIIOJIb30BAHHE B KAa4eCTBE TI'C€HETHUECKHUX
MapKepOB B CEJIEKIINH KUBOTHBIX, [TO00P MO FeTEPO3UCHON COYETAeMOCTH U T.1.

Pa3znen 13. 'eHeTnKa MUKPOOPTraHU3MOB
Tema 13.1. Cmpoenue u pynkyuu cenHemuuecko2o mamepuaia 6aKkmepuii u 6UpPycos.

MukpoopranuszMbl Kak 0OBEKT UCCIIEOBAHMSI MOJIEKYISpHON reHeTuku. CTpoeHue M (QPyHKIUH
FEHEeTUYECKOTO Marepuana U Oaxktepuil. SnepHbiii anmapar Oaxtepuid, ocobeHHocTu cTpykTyphl JHK
HykieoTuaa. Permnukanus OakTepHalbHOTO TeHOMa. BHeXpoMocoMHBIE (aKTOpPHI HACIEICTBEHHOCTH.
TpaHCTI030HBI — MOOUJIBHBIE TEHETUYECKHE AIEMEHTHI OakTepuid. [1a3MuIbl, UX poiib B ONPENEICHUH Y
OakTepuii CBOICTB YCTOMYMBOCTH K aHTUOMOTHUKAM U APYTUM JIEKapCTBaM.

Crpoenne u (HyHKIMH BHPYCHOTO TeHOMa. OCOOEHHOCTH PEIUIMKAIIMK TeHETUYECKOT0 MaTepHuasa
BUpYCOB. B3anmoneiictBue ¢ara ¢ GakrepuanbHON KieTkoW. BupynentHeie u ymepeHssie (mpodarn)
¢aru. JIuzorenus y 6axrepuil. 'eHeTHUECKHE KapThl BUPYCOB.

[TonsiTre o reHoture U GEeHOTUIIE MUKPOOPTAHU3MOB.

Tema 13.2. Oomen zenemuueckum Mamepuaiom y MUKpoopeanuimos. Mymayuonuuslit npoyecc y
MUKPOOPZAHUIMOE.

OOMeH TeHeTMYEeCKMM MaTepuajoM y MHUKpoopraHu3moB. Konswloramus, mnosoBoil ¢aktop F,

cekcayKuus. Tpancaykuus. MyTalmoHHBIN MPOLIECC Y MUKPOOPTaHU3MOB.

Pa3nen 14. Bosie3nu ¢ Hac/1eICTBEHHOM MPeIPACTIOI0KEHHOCTHIO
Tema 14.1. Hacneoosanue peaucmenmuocmu u eocnpuumuueocmu. Illopozoevie npusnaxu. Memoowt
U3YUEHUA HACTEO08AHUA YCHOUYUEGOCIU U 60CHPUUMYUBOCHIU.

Bnusiaue daxTopoB cpenbl Ha YCTOMYMBOCTH M BOCHPUMMYMBOCTH K 3a00JIEBAHHSM Y Pa3HBIX
BUJIOB JKMBOTHBIX. ['eHeTHUYeCcKass yCTOMYMBOCTh U BOCIIPUUMYHMBOCTH K 3a00JIEBaHUSM Yy >KUBOTHBIX.
OCHOBHBIE  TIOHSTUS:  PE3UCTEHTHOCTb,  BOCIPUUMYHUBOCTH, 3aboieBaHue, 3a00JIEBa€MOCT,
MaTOT€HHOCTb, BUPYJIIEHTHOCTb.

HacnenoBanue pe3ancTeHTHOCTH M BOCIPUUMYHUBOCTU. [IoporoBbIie MpU3HAKHY.

Metoabpl  M3y4yeHMsT  HAclE€OBaHHWS  YCTOMYMBOCTM W BOCHPUUMYMBOCTH:  KJIMHHUKO-

T€HEATOTUYECKUM, OJIM3HEIOBBIN, CEJEKIIMOHHBIA JKCIIEPUMEHT, MOMYJISAIMOHHO-CTAaTUCTHYECKUH.
MoHoreHHbId W TOJUTeHHBIM XapakTep HaciaeAoBaHUsi ycToluuBocTH. IIpocroe HacnenoBanue
YCTOMYHUBOCTH K BUPYCaM, OAKTEPUSIM U HEMATOdaM.
Tema 14.2. I'enemuueckana ycmouuueocms u 60CHPUUMHUUEOCHb K OAKMEPUATbHBIM, GUPYCHBIM,
HPOMO30UHBIM 3A00/1€6AHUAM, 2€TbMUHMO3AM, K1eujam, 3a0071€6AHUAM IHCENYOOUHO-KUUIEUHO20
mpakma, O0p2aHo6 ObIXaHus, Kemo3y, pOOUIbHOMY Rnapesy, 3a001e6aHuAM KOHeuHocmell,
becnnoour, cmpeccy.

['eHeTnyeckass yCTOWYMBOCTh M BOCIPUUMYUBOCTH K OaKTepUalbHBIM (MAacTHUT, TyOepKyIes,
Opylemie3, JENTOCIHPO3 M Jp.), TPOTO30MHBIM (TpUIIAHOCOMO3, 0abe3mo03, aHamiIa3Mo3 U 1p.)
3a00JIeBaHUSAM U TeTbMUHTO3aM ((aciuones, CTpOHTUIE3, AUKTHOKAYJIE3 U Ip.).

['eHeTndeckass yCTOMYMBOCTh M BOCHPHUHUMYHBOCTh K BHUPYCHBIM HWH(MEKIUSAM (CKpPEnH OBeEIl,
MHUKCOMAaTO3 KpOJHUKOB, smIyp, Oone3nbr Mapeka wu np.). HaciencrBeHHas yCTOWYMBOCTD H



BOCIIPUMMYHMBOCTh K Jelko3aM. Teopuu, OOBACHAIOUIME STHOJOTUIO JIEHMKO30B. XPOMOCOMHBIE
aHOMAJINU TpU 3a00JIEBaHUM JEUKO30M.

I'eneTnyeckast yCTOMYMBOCTD U BOCIIPUMMYMBOCTD K KJICILIAM.

[TonmyasMOHHO-T€HETUYECKNE MEXaHN3MBbl B3aUMOJCHCTBYS X035MHA U NapasuTa. ['eHeTnueckas
YCTOMUMBOCTh K 3a00JIEBAaHUSAM JKEITyI0OYHO-KUIIEYHOTO TpakTa (Iuapesi, TUMIIaHUs pyOra), opraHoB
JbIXaHUs (MTHEBMOHUS, IJIEBPUT, aTPOPHUUECKUIl pUHUT U Jp.). Poib HacnenCTBEHHOCTH B NMPOSIBICHUU
He3apa3HbIX OoJie3HEH (KETO3, POIMIBHBIN mape3 u T.1.). Polb HACIEACTBEHHOCTH B 3a00JICBAHUSIX

KOHEYHOCTEH. CTpeccoyCTOMUMBOCTG Yy  JKMBOTHBIX.  ['eHeTmdeckas  0OyCIIOBICHHOCTH
IpEeApPacoiIOKEHHOCTH K Oecruioguio (TUHOIUIA3usl SIMYHUKOB M CEeMEHHHMKOB, KPHUITOPXH3M,
repMagpouTU3M).

Tema 14.2. BerepunapHasi papMmakoreHeTuka.

Berepunapnass (apMakoreHeTHka Kak ~pa3fend  BETEPHUHAPHONW TEHETHKH, H3YYarOLIUid
HACJICICTBEHHO OOYCIIOBJICHHbIE pEaKIMM JKUBOTHBIX Ha JIeKapCTBEHHbIE Mpemnaparsl. OHa momoraer
[IOHMMAaTh, IIOYEMY JKMBOTHBIE MOTYT HMETh pa3IMUHbIE pEaKLMU Ha JIEKapcTBa, WU I103BOJISET
paspabotatb Oosiee 3ppekTUBHbIE U 0€30MMacCHbIe TEPAIEBTUUECKUE CTPATErHH ISl JICYEHUS Pa3InYHbIX
3a00s1eBaHNH y )KUBOTHBIX. IHIMBUya bHasl HEIEPEHOCUMOCTD OT/IEIbHBIX KJIACCOB IIperaparoa.

Pa3nes 15. Metoabl npoMIaAKTHKH PacPOCTPAHEHUS] TeHEeTHYEeCKUX AHOMAJIM
B NOMYJIAIMAX >KUBOTHBIX
Tema 15.1. Bhuanue cenomunoe npouszeooumesneil Ha Yacmomy J1emaabHblX U
noaynemanvHvlx 2eno6 6 nonyaayuax. Ilposepka npouzeooumeneil Ha HOCUmMENbCMEO
6PEOHBIX peyecCUGHbIX Mymanuil.

[TpodunakTuka pacnpocTpaHEHUS] TEHETUYECKMX aHOMAIUN B MOMYJISIUAX KUBOTHBIX. BiusHue
TE€HOTHUIIOB OTAEJBHBIX MPOU3BOAUTENECH HA MOBBIIIEHUE YACTOT JIETAIbHBIX U MOJIYJIETaIbHBIX T'€HOB B
nonyJAuusX. MOHUTOPUHT TeHHbIX MyTauui. [IpoBepka mpou3BoAUTENEH HA HOCUTEIBCTBO BPEIHBIX
PELECCUBHBIX MyTallWA:

a) chapuBaHHE IPOBEPSEMOr0 IMPOU3BOAUTENS C CaMKaMHU HOCHUTEIbHHUIIAMH PEIECCHUBHOTO
IpU3HaKa (aHAJIU3UPYIOLUE CKPELUBAHUE);

0) cnapuBaHH€e MTPOBEPSEMOTO MPOU3BOAUTENS C COOCTBEHHBIMH JI0UYEPbMHU;

B) CIIapUBaHUE [TPOBEPSAEMOr0 MPOU3BOIUTENS C JOUYEPbMHU IPYIHX IPOU3BOIUTENENH — U3BECTHBIX
TETEPO3UTOTHBIX HOCUTENIEH My TallH;

I) CHapuBaHHE [POBEPSAEMOT0 TMPOM3BOAMUTENECH C TE€TEPO3UTOTHBIMU  HOCHUTEIbHHUIIAMU
pELEeCCUBHON MyTallUU;

1) METOJ1 «aBTOMAaTU4ECKOI» IPOBEPKHU;

€) MOJIEKYJSIpHO-T€HETHUECKOEe TECTUPOBaHHWE IPOU3BOAMUTENEH Ha TEeTEPO3UTOTHOE
HOCHUTEIBCTBO CKPBITHIX reHeTnueckux aedexton (IILIP-nuarHocTuka u Ap.), SIUMUHALMS HOCUTEIEH
BPEIHBIX PELIECCUBHBIX MyTAallMi U3 NHTEHCUBHOI'O BOCIIPOU3BO/ICTBA.

bruoxumuueckue u 1pyrue Mapkepbl TeHHBIX MyTalllil U UX UCIIOJIb30BAHUE B CEJIEKIIUH.

Pa3nes 16. IloBbllieHne Hac/IeICTBEHHON YCTOHYMBOCTH K 00J1e3HAM

Tema 16.1. Ouenka zemogponoa nopoo, nNUHUIL, CeMeUCME U NOMOMCMEA RNPou3eooumeneil no
ycmoiiuugocmu u npeopacnoiodcennocmu K 3aooneeanuam. Meponpuamus, HanpaeienHvle Ha
noévluienue yCmouuueoCmu HcueoOmMHubIX K 3a001€6aHUAM.

Onenka reHooH/1a OPOJ, IUHHUM, CEMEMCTB U MOTOMCTBA MTPOU3BOIUTENEH IO YCTOHYMBOCTH U
IPEpacioiokKEeHHOCTH K 3a0oseBaHusM. DakTopbl, 3aTPyAHSIONINE CENEKIUI0 >KUBOTHBIX Ha
PE3UCTEHTHOCTh K 3alonieBaHusM. HaciienyeMocTh M HOBTOPSIEMOCTh YCTOMYMBOCTH K OOJIE3HSM.
[Toka3zarenu oTOOpa MpH CeNEeKIUU Ha YCTOMUMBOCTD K 3a00JI€BaHUSIM.

MeToapl TOBBINIEHHS YCTOWYMBOCTH JKMBOTHBIX K 3a00JIeBaHMSIM: MaccOBBI 0TOOp, OTOOD
CEeMEHUCTB M TMpPOW3BOAWTENEH, cKpelmnBaHue. KomrmiekcHass OIGHKa TeHOQOHIa CeMEeUCTB u
MIPOM3BOJUTENIEH 1O TMpHU3HAKAM MPOAYKTUBHOCTH M YCTOWYMBOCTH K 3aboneBaHusiM. lloBbliieHue
YCTOMYMBOCTU >KMBOTHBIX K HWHQEKIHMOHHBIM M BUPYCHBIM O0Jie3HSAM. 3Hau€HHEe HW3MEHYMBOCTH
MUKpPOOPTaHU3MOB TIpU CEJEKIIMM Ha YCTOMYMBOCTH K 3aboneBaHusiM. Cenekuus Ha cTpecc-
YCTOMUMBOCTh,  JJMTENBHOCTh  MPOAYKTUBHOIO  MCIIOJIB30BAaHMS W IPUCHOCOOJNIEHHOCTh K
MPOMBIIIIIEHHON TEXHOJIOTHH.



Henpsimast cenexiust Ha yCTOMYMBOCTD K 3a00s1eBaHUsAM. MapKkepbl FeHEeTHYECKON yCTOMUYMBOCTH
Y BOCIPUUMYHUBOCTH K HEKOTOPBIM OOJIE3HSM.

[TepcnekTHBBl HUCMONB30BAaHUS TPAHCIUIAHTALMM SMOPHUOHOB, TE€HETUYECKOH WHXKEHEPUH H
IeHOKONMPOBAHUS MPH CEIEKIMU KUBOTHBIX HA YCTOHUMBOCTb K 3a00JI€BAaHUSM.

MMy ibCHO-IMKIMYECKU croco0 pa3BeACHUs IO JHHUAM. MepOonpHusTHs MO TOBBIIICHUIO
YCTOMUMBOCTHU KMBOTHBIX K 3a00JIeBaHUSM (IUArHOCTHKA M y4eT Oose3HeH, reHealornyeckuii aHaims
HOIYJISILIUM, OLIEHKA CEMENUCTB U IIPOU3BOAUTENEH, HENIPSMOM 0TOOD U T.1.).

Pa3jnen 17. BuorexHoJiorusi B ;)KUBOTHOBO/JICTBE H BeTepHHAPHH
Tema 17.1. I'ennasn, knemounasn, smopuozenemuyeckas umnicenepusn. Knonuposanue 3mopuonos
MJIEKONUMAIOUAUX.

[TonsiTe 0 OMOTEXHOJIOTUU U €€ POJIb B BETEPUHAPHUH, KUBOTHOBOJICTBE.

I'ennas wHxeHepus u ee 3anauu, [loayuenue renoB myteM ux cuntesza (I'. Kopana, 1976) wim
BbIIeTICHHEe H3 KIeTok, OOpaTHas TpaHCKpumTaza (peBeprasza). PecTpuKTHpyIONIHe SHIOHYKIICa3bl
(pectpukrassl). [lonyuenue pekomObunantueix JJHK. Benenue B kieTky peKkOMOMHAHTHBIX MOJEKYJ U
CHHTE3 4yXepoaHoro Oenka. [IpuHIUI KOHCTPYHPOBAHUS MHUKPOOPTaHHU3MOB-IIPOIYIIECHTOB TOPMOHOB,
JIEKapPCTBEHHBIX BEILIECTB U T.I.

Knerounas wumxenepus. Kynbrypa kierok. Comarudeckas rubpuausauus. ['ubpugomHas
TEXHOJIOTHUS MOJYYEHHUSI MOHOKJIOHAIBHBIX aHTUTENl U €€ ATallbl:

a) mo100p JOHOPOB, UMMYHHU3AIHS, [TOJITOTOBKA MUEIIOMHOTO TIAPTHEPA,

0) oTOOp ceneKIys TMOPHUIOB Ha CEIICKTUBHOM CpeJie;

B) CKPMHHHT TTOJY4€HHBIX THOPHIOB, OTOOP MPOIYIEHTOB CIEUU(UICCKUX aHTHTEN,

T') KJIIOHUPOBAaHUE THOPUTHBIX KJIETOK, BbIIEJICHHE CTAOMIBHO MPOIYIHUPYIOIINX KJIOHOB;

1) HAKOTICHHUE KIJIETOYHOW MacChl I HapaOOTKK HEOOXOIMMOTO KOJIMYECTBA AaHTUTEI;

€) OYMCTKA THOPHUIHBIX AaHTHUTEIT;

) KpUOKOHCEpBallKs FTMOPUAHBIX KIIETOK)

[IpumeHeHre OHOJOTMYECKHX TECT-MIPernapaToB Ha THOPHIOMHONW OCHOBE /Jisi T€HETHYECKOM
OKCHEPTHU3bl JOCTOBEPHOCTH TPOUCXOXKICHHUS >KUBOTHBIX, HM3YYCHHS TE€HETHUECKUX OCOOCHHOCTEH
MOpOJ, AJIsi AMArHOCTUKH OOJIe3HEN KUBOTHBIX.

OMbOpuorenernyeckas nHxkeHepus. CTUMYIMpPOBaHUE CYIIEPOBYJISILIUM, U3BIEUEHUE IMOPHUOHOB,
XpaHeHHe SMOpPHOHOB, TIepecajka HMOPHOHOB. 3HAueHHE TPAHCIUIAHTAIMM SMOpPUOHOB  JJIs
pPa3MHOXKEHUS T'€HETHMYeCKH LIEHHBIX 0co0eil, coxpaHeHHEe TeHO(POHJa pEeIKHX MOpoaA U BHJIOB,
MOBBIIIEHNE YCTOMYMBOCTH JKUBOTHBIX K OOJI€3HSM, IMOJy4E€HHE >XHBOTHBIX OIPENEICHHOro IOoJa,
MEXBHU/I0BBIX IEPECATOK U T. 1.

KnonupoBanne  »>MOpHOHOB  MiekonuTaromux.  VICKyccTBeHHOe — (arperauMoHHbI U
MHBEKIIMOHHBIN METO/Ibl) MOTYYEHHE XUMEPHBIX (AJTI0(PEHHBIX) KUBOTHBIX.

TpaHcrenHsle >kMBOTHbIE. [IpUMHLMIBI TMOMYy4YeHMsS TPAHCTEHHBIX >KUBOTHBIX. IIpon3BOICTBO
OMOJOTMYECKH aKTUBHBIX NMPOTEHHOB. DKCIpPECCHs TPAHCI'€HOB B KPOBM U Moisioke. Mcmonb3oBaHue
MHUKPOOPIaHU3MOB JUIsl TIOJTYYEHHUsI HOBBIX BELIECTB. | €HHO-MH)KEHEPHBIE TUAarHOCTUKYMBI U BAKIIMHBI.
[TepcriekTHBBI U TPOOIEMBI TEHOKONUPOBAHUS KUBOTHBIX.



4. YueOHO-MeTOAM4YECKOe U MH(OPMAIMOHHOE OOecreYeHne
AUCUMILTHHBI (MOYJIs1)

4.1. CuucoK 0CHOBHOIi JIMTEPATYPbI>

3. AGruTKaceIMOB, J[. BerepunapHas renetuka : yaeoHoe mocobue / [I. AOGbuikacsiMoB, E.
A. Boponuna, O. B. A6pamnanbckas. — Tseps : TBepckas 'CXA, 2020. — 92 c. — Texker :
aneKkTpoHHblit  //  JlaHp . DJIeKTpoHHO-OMOnmoTteunas  cuctema. —  URL:
https://e.lanbook.com/book/151290

4. Kapmanoga, E. II. IIpaktukym mo rereruke: Yueonoe nocodue / E. I1. Kapmanosa, A.
E. bonros, B.1. MuTtiothko. — Cankt-IleTkpOypr: Jlanb, 2022. — 228 c. - TekcT : 2IeKTPOHHBIN.
- URL: https://e.lanbook.com/reader/book

5. Xabapoga, I'. B. I'enetuka : yae6Hoe mocodue / I'. B. Xabapora, F0. M. CmupHOBa. —
Bonorga : BTMXA um. H.B. Bepemaruna, 2015. — 92 c. — ISBN 978-5-98076-197-4. —
Texct : onektponnslii // Jlanp : 2JekTpoHHO-OMOnMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/130885

6. [llumkuna, T. B. Berepunapuas reHeruka : yueoHoe mocodue / T. B. Illumkuna. —
[Tenza : TITAY, 2020. — 174 ¢. — TekcT : 3eKTpOHHBIN // JIaHb : JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/171002 (

4.3. IlepedyeHp pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«HTEpHET»

Tabnuua 3. [lepeuens nHOOPMAITMOHHBIX PECYPCOB

No HaumenoBanue Anpec

/1
1. | OdunmanpHbii caiit Muncensxo3a Poccun http://www.mcx.ru/

Arpapnas poccuiickas nHbopmarmonsas cuctema | http://aris.ru/

3. | Enuneblii cepBUCHBIN opTan MuHcenbpxo3a Poccun | http://service.mcx.ru/Home/Register

sAndRegisters
4. | Poccenbxo3znanzop Poccuiickoit @enepanuu http://www .fsvps.ru/fsvps
5.| Ynpasienue 1o 3TH4eckum npodiaemam B http://www.hhs.gov/ohrp/
OMOTEXHOJIOTMYECKHX MCCIIEeIOBAHUAX
6. | Kommannss OO0 «Moii ['en Depmar http://www.igene-ferma.com/
7. | Bcepoccuiickuii MHCTUTYT SKCTIEPUMETAITBHON http://viev.ru/

BerepuHapuu uMm. S.P. KoBanenko

2 He Gosnee 3 HCTOYHUKOB;


http://www.fsvps.ru/fsvps
http://viev.ru/priem-zayavleniy-i-dokumentov-v-aspiranturu-fgbnu-viev-im-ya-r-kovalenko-2017-g/
http://viev.ru/priem-zayavleniy-i-dokumentov-v-aspiranturu-fgbnu-viev-im-ya-r-kovalenko-2017-g/

8.| DnexkrponHo-6ubmnoreunas cucrema HIC'AY http://nsau.edu.ru/library/e-
catalogue/
9. | DnexkTpoHHas OMOIMOTEUHAs CCTeMa www.e.lanbook.com
U3aTenbCTBA «JIaHb»
10| Hayunast snekrponHnas Oubnuoreka eLibrary.ru www.eLibrary.com
11| DnekTpoHHO-OUOIMOTEUHAs CUCTEMa WWW.znanium.com
uznarenscrBa «Mudpa-My»

4.4. MeToauueckue yKa3aHus JAJ151 00y4AOIIMXCS 110 OCBOCHUIO TN CIUTLINHBI
(MOy.110) M CAMOCTOSATEILHON PadoThI

1.BetepunapHas renetuka: MeTtogndeckie yKa3aHus MO BBIMOTHEHHIO CAMOCTOSI TEIbHON
1 KoHTposbHOUM pabot/ coctaButenmu O. M. Cebexko, B.JI. Ileryxos, A.U. XKXentuxos, H.H.
Kounes, C.I'. KynukoBa, M.JI. KouneBa / HoBocu6. roc.arpap. yu-T; — HoBocubupck, 2022. —
111.c. https://nsau.edu.ru/subjects/1012/

2. BerepunapHas reHeTHka: MeToAMYecKUe yKa3aHUS K JIAOOpAaTOPHBIM 3aHSATHUSM IS
CTyI. O4H. M 3a04. popm oOyuenus/ cocraBurenu O. M. CeGexko, B.JI. Ileryxos, A.U.
KentuxoB, H.H. Kounes, C.I'. KynukoBa, M.JI. KouneBa / HoBocub6. roc.arpap. yH-T; —
HoBocubupck, 2022. —152 c. https://nsau.edu.ru/subjects/1012/

4.5.  Ilepeuenv  uHPOPMAYUOHHBIX ~ MEXHONO2ULL UCNONIL3YEMbIX  NpU
ocyujecmeieHu 0opazo8amenbHo20 npoyecca no OUCYuniuHe (MoOYa0), BKIOUA
nepeuensb JUYEH3UOHHO20 U C80D00HO PACNPOCMPAHAEMO20 NPOCPAMMHO20 0becnedenus
U UHGDOPMAYUOHHBIX CNPABOUHBIX CUCMEM, HATSLOHBIX NOCOOUL

1. IlpuMeHeHHEe MHKPOCKOIa ¢ IM(PPOBOM BUICOKAMEPOU ISl JEMOHCTpAIlUU

MUKpOIIPENapaToB.

2. Hcnonp3oBaHWe BHUACONPOECKTOPOB JUIsl JIEMOHCTpAlMU BUIEO(DUIBMOB IO
MOHOTE€HHBIM  3a00JIEBaHUSIM  KUBOTHBIM, MYJbTU(PAKTOPUATBLHBIM  3a00JI€BaHUSM
MOJIEKYJIIPHO-T€HETUYECKUM METOJaM JUArHOCTHKE.

Tabmuma 4. IlepeyeHb JMIICH3MOHHOTO W CBOOOJHO PaCIpPOCTPAHSAEMOIO
MIPOTPaMMHOT0 0OecTICUCHUS

Ne HaumenoBanue Kon-Bo Tun auteH3uu uiu
/1 KIIIOUen paBoobagaTenh

1. | Libre office HE OTPaHHYCHO CBOOOTHO

pacpocTpaHseMblit

2. | Moii oduc HE OTPaHHYCHO Mot ocuc

3. | bpoysep Aungaexc.bpayzep HE OIPaHUYEHO Sunexc.

4. | SAnpexc.Tenemoct HE OIPaHUYEHO Sunexc.

5. | T'ocynapcrBenHas nHOpMAaIMOHHAS CUCTEMa B cdepe HE OTPaHHYECHO ITo 3ampocy

BETepHHAPUH

Tabnuua 5. Ilepeuens makaToB (0 TeMaM), KapT, CTEHJIOB,
MaKeTOB, MMPE3eHTALNN, (UIBMOB U T.J.

Ne Tun HaunmenoBanue IIpumeuanue
n/n
1 | Buneopunbemel | MoHoreHHble  3aboneBanusi, Kierounas wu Ot 10 mun. 60



https://nsau.edu.ru/subjects/1012/

TeHHasl MHXXeHepus bolie3Hu ¢ HaclIeACTBEHHOM
MPEIPaCONOKEHHOCTHIO AMOPHOHOB
IlonmumepasHnass uenHas peakuus, buouunsl,

Tpaucrennbie sxuBotHbie CEKBEHUPOBAHUE
HOBOI'O ITIOKOJICHHUA IMPUHIMIIEGI,
BO3MOKHOCTH U IICPCIICKTHBELI

2 | Ilpe3zenTanuu

[To Bcemy JIEKIITMOHHOMY KypCy

Ot 50 no 90 cimaiinoB
Ha MPE3CHTALIUIO0

3 [IpezenTanuu

Moii ren-dpepma, JIHK-texnomorus, Illumina,

5 mwr

npousBojcTBe | Affmetrix, Bovigen
HHBIX GUpM
4 | ®ororpadumn DnekTpodoperpaMMsl, BbIJaONIMECs | B 3HaunTenbHOM
IPOM3BOIUTENHN, XPOMOCOMHBIX abeppanuili B | KOJINYECTBE
MeTada3HbIX IIACTUHKAXK
5 | Konnexuun Makponepnaparbl KUBOTHBIX C BPOXIEHHBIMM | 4 IIT

AHOMAJINAMHNU

6 | lokymeHT

Poccwuiickas ¢eneparus. dhenepanbHbIid 3aKOH O

http://www.informika.r

IJIEMEHHOM JKUBOTHOBOJICTBE (ITpunst | u/text/goscom/normdoc
lNocynapcrBennoit Jlymoit 12 utons 1995rona) | /r01/01271.html
7T | JoxymeHT Opuer JLK., 3unoBeeBa H.A. MonekynsapHo- | http://www.rfbr.ru/defa

FeHEeTUYECKUe  acmekThl B co3gaHuu | | ult.asp?doc_id=5805
HCIIOJb30BaHUH TPaHCTEHHBIX
CCHBCKOXO3ﬂﬁCTB€HHLIX JKUBOTHBIX
8 MertadaszHubie mpernaparbl XpoMocoM, | MHKpoIpernapaThs
Muxkponpenap | reMaroJOrH4ecKue MasKHy, MHKpOSpa | IIOJIYy4YE€HBI OT
aThl npenaparbl ¢ CXO pa3HBIX BUIOB CX )KUBOTHBIX | JKUBOTHBIX M3 Pa3HBIX

9KOJIOTHYCCKHX 30H

1. | ATmacel

I'emaTonornueckuit

2 1T

5. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl

Tabnuna 6. [lepeueHb UCIOJIb3yEeMBbIX TTOMEIIICHUIA:

No Tun aynuropun [Nepevens 0b6opynoBaHuUs
ayIMTOpUU

A-1 Aynutopus A 3aHATUR CranuoHapHBIH MyJIbTUMETUIHBIN TPOSKTOD,
JIEKITHOHHOTO THIIA, HOYTOYK, 9KpaH, ay1n0060pynoBaHHe (KOJIOHKN),

MHKpPO(GOH, JT0CKa.

HK-502 Aynutopus A 3aHATUR CranmoHapHBIH MyJIbTUMETUIHBIN TPOEKTOD,
JIEKIIMOHHOTO THIIA, TPAKTHUECKUX | HOYTOYK, 3KpaH 3x4 M, ay1H0000py10BaHIE
3aHATHH, TEKYIET0 KOHTPOIIS 1 (KOIOHKN)

MIPOMEXKYTOYHO aTTeCTaIHH,
TPYIIIOBBIX U HHINBULYaIbHBIX
KOHCYJIbTallui

HK-509 YuebHo-1ccnenoBaTeNbeKas TpunOKyIsIpHBII MEKpockon Primo Star, udposast
71ab0paTopysl TUTOT€HETHKH 1 Kamepa Juist Mukpockona Primo Star, Mukpockor P-7
TP (3 ), mukpockon Mukpomen P-1 (3 mr.) , Habop
MUKpOCKOIIHAs aBTOMAaTHYECKUX J03aTOPOB.

HK-511 Aynutopus ais 1abopaTOpHBIX U CranmoHapHBIi MyJIbTUMETUHHBIN TPOEKTOD,
MIPAKTUIECKUX 3aHATUH, TEKYIIET0 | HOYTOYK, 3KpaH 3x4 M, ayJno000pyI0BaHUE
KOHTPOJISI U IPOMEKYTOUHOM (xomoukn), neHTpudyru 2 mr, pedpaxTomeTp,
aTTeCTalllH, TPYTIIOBBIX U JNEeKTpHYeCcKast INTUTKA
WHJIMBHIYJIbHBIX KOHCYJIBTALNH

Jlns  arrectauMu CTYAEHTOB MO JWCUUIUIMHE MCIOJIb3YETCS TPaauLMOHHAA

6. HOpHIlOK arrecralui CTYACHTOB 1O JUCHUILJIMHE

CHUCTCMa KOHTPOJIA U OICHKH yCIICBACMOCTU 06yqa}0mnxc>1.



https://www.youtube.com/watch?v=iipufnUSTy0
https://www.youtube.com/watch?v=iipufnUSTy0
https://www.youtube.com/watch?v=iipufnUSTy0




