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BBEOEHUE

1. Hactosiwee wusgaHve SABMNSETCA OCHOBHbIM OpPraHU3aLMOHHO-METOAMYECKUM  [OKYMEHTOM
y4yebHO-METOAMYECKOTO  KOMMMeKkca MO OUCUUNAMHE B COCTaBe OCHOBHOW  NpodeccuMoHanbHOM
obpasoBaTtenbHON nporpaMmmbl Bbiclwero obpasoBaHus (OMNOIN BO). OHo npegHasHayeHO cTaTb AN HUX
MEeTOAMNYECKON OCHOBOW MO OCBOEHMWIO OAHHOW ANCUMMIMWHBI.

2. CopgepxaTenbHOW OCHOBOW Ansi pa3paboTky HACTOALMX METOOUYECKUX YKa3aHUM MOCHyXura
Paboyas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBMEHHOM NOPSAKeE.

3. MeTtoanyeckne acnekTbl pasBuTbl B y4ebHO-MeToaMYecKon nutepatype U apyrux paspabotkax,
Bxoasauwumx B coctaB YMK no gaHHowm ancumnnumHe.

4. [octyn oOyyalolmMxcss K 3NEeKTpOHHOM Bepcum MeToamyeckmx ykasaHUn N0  U3YYEHUHO
ancumnnuHel, obecneyeH B MHOpMaLNOHHO-06pa3oBaTenbHOW cpeae yHuBepcuTeTa.

[Mpn 3TOM B SNEKTPOHHYK BEPCUIO MOryT ObiTb BHECEHblI TeKyliMe M3MEHEeHUS W OOMNOSHEHWUs,
HanpaBrieHHbIE Ha NOBbILLEHME KayeCTBa HacTOALWMX METOANYECKMX YKa3aHUN.

YBaxaemble obyuatrowmecs!

MpucTtynas K usyyeHuto HoBon Ansa Bac y4ebHom AncumMnnMHbI, HAYHUTE C BOAYMYMBOIO MPOYTEHUSA
paspaboTaHHbix Ana Bac kadegpow cneumanbHbIX METOOUYECKUX ykasdaHuin. OTo nomoxeT Bam BoBpems
MOHATb M NPaBUIILHO OLIEHUTL ee porb B Bawwem obpasoBaHum.

O3HaKOMMBLUMCb C OpPraHn3auUMoHHbIMUK TpeboBaHUAMN kadbeapbl NO 3TOW AUCLMNIIMHE U COU3MEPMB
C HMMM CBOM cunbl, Bbl cMoXeTe caenatb OCO3HAHHbLIN BbIGOP COBCTBEHHOM TaKTUKU U CTpaTermn y4ebHom
aeaTenbHocTH, ybepedb cammx cebst OT HepasyMHbIX PeLLeHNI Mo OTHOLLEHUIO K HEM B HaYane cemecTpa, a
He Torga, Korga yxe cTaHeT no3gHo. Mcnomb3ys 9T ykasaHwus, Bbl 63 [onomHUTENbHbIX OCNOXHEHWI
nogonaeTe K NPOMEXYTOYHON aTTecTauumn no 3ToM ANCUUNMHE. YCNELWHOCTb aTTecTaumm 3aBUCUT, Npexae
Bcero, ot Bac. Ee 3anor — putmuuyHas, ueneHanpaBneHHas, BAymMumBas y4dyebHasa paboTta, B Lensx
obecneyeHns KOTOpoK 1 pa3paboTaHbl 3TU METOAMYECKME YKa3aHus.

1. MecTo y4ebOHOM ANCLMNINHBI B NOArOTOBKE BbIMYCKHMKA
YyebHas pgucumnnuHa oTHocutcs Kk  gucumnnuHam OOl yHuBepcuTeTa, COCTaB  KOTOPbIX
onpepgensietcs By3oM u TpebosaHuamm ®roc.
Llenb AuCUMNAWHBI - W3yYeHWEe COBPEMEHHOIO0 COCTOSHUSA TEeHeTUKM u BuomeTpum,
dopmMMpoBaHMEe 3HaHWA O HacnegoBaHMM W U3MEHYMBOCTM MPU3HAKOB, NpeacTaBneHMn 06 OCHOBHbIX
MeToOax reHeTUKU U cenekumm u ux Mecte B HapoOOHOM XO35INCTBE.

B xo00de oceoeHust ducyuniuHbl 06y4yaroujulicsi OOJIKeH:

MMETb LEeNIoCTHOEe npeacTtaBiieHne O reHeTuke Kak Hayke O HacrneaCcTtBeHHOCTU U U3SMEeHYUBOCTU U
OCHOBHbIX MeTo4ax ee U3yvyeHua.

BnageTb: nNpuHUMNnamun pelleHnda TeopeTuHecKnx N NnpakTn4yecknx TMnoBbIX 1 CUCTEMHbIX 3adad,
CBA3aHHbIX C HpOd)eCCMOHaﬂbHOVI AedATernnibHOCTbO; MEeTOOAaMU TreHETUYECKOIro 1 6|/|0|\/|eTvaecr<oro aHalnaa;

3HaTb OCHOBHbIE 3aKOHOMEPHOCTM HacneACTBEHHOCTM U U3MEHUYMBOCTU C/X XKUBOTHbIX;
reHeTM4YeckrMe oCHoBbI Noabopa u oTéopa;

YMETb: MPUMEHSITb TEOPETUYECKME 3HAHWSA Ha NpPaKTUKE .

1.1.MepeyeHb KOMMETEHLUMA C yKazaHWeM 3TanoB Mx ¢opmupoBaHuA B pe3yfnbTaTeé OCBOEHMUA
y4yeOHOM ANCLUMNIUHbBI:

KomneTteHuun, .
Koa n KoMnoHeHTbI KOMneTeHLun,
B hopmMunpoBaHumn o
- HauMeHoBaHue dopmMupyeMbie B pamMKax AaHHOW ANCLUMNIUHDI
KOTOpbIX 3ageMcTBOBaHa -
MHOMKaTopa (kak oxXngaembl pe3ynbTaT ee OCBOEHMS)
aucumnnuHa o
AOCTIDKSHUN 3HaTb U MeTb AenaTb BNageTb HaBbIkaMu
Kon, HauMeHoBaHne KOoMMeTeHuun ymeTb A A
noHMmaTb (oevnctBOBaTh) (vmeTb HaBbIKKM)
1 2 3 4
O6wenpodeccnoHanbHblie KOMNeTEeHLUU
OrlK-2 | CnocobeH MO-1onka reHeTnyeckme
OCYLLECTBNSATb 3HaeT OCHOBbI 1
npodeccuoHanbH | 0cobeHHOCTH 3aKOHOMEPHOCTH
YO AEATENbHOCTL | BNUSAHMUSA Ha dopmmupoBaHus
C Y4E€TOM BINUSAHUS | OpraHu3m BbICOKONPOAYKTU
Ha opraHnuam YXMBOTHbIX BHbIX XXUBOTHbIX,
YKMBOTHbIX NPUPOAHbIX, TeopeTn4eckune u
NPUPOLOHbIX, couunanbHo- npuknagHsle
coumarnbHo- XO3AWCTBEHHbIX, | acnekTbl
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XO3SMCTBEHHbIX,
reHeTUYECKUX "
3KOHOMMYECKMX
drakTopoB

rEHETUYECKNX N | HayYHbIX
3KOHOMMUYECKUX | MCCreAoBaHUN B
dakTopoB obnactu
reHeTuKu,
obecneuynBatoLm
€ NoBbLILLIEHNE
reHeTU4YEeCcKoro
noteHumana
NPOAYKTUBHOCT
XNBOTHbIX
MO-20nk-2 yunTbIiBaTbL U
Ymeet NPUMEHATb
YYUTbIBATD OCHOBHbIE
BNUsIHME Ha 3aKOHbI
OopraHusm HacneaCTBEHHO
XMBOTHbIX CTU U
NPUPOAHbIX, 3aKOHOMEPHOCT
coumarnbHo- n
XO3SIMCTBEHHbIX, HacrnegoBaHus
reHeTUYECKUX U NPU3HaKoB K
3KOHOMMUYECKNX aHanuay
dakTopoB npu HacnegoBaHus
OCYLLLECTBMEHUM HOpPMarnbHbIX 1
npocdeccuoHanb NaTonormMyecknx
HOW npu3HaKkoBs
OeATeNbHOCTH KUBOTHBIX;
ncnonb3oBaTb
MeToabl
reHeTU4ecKoro,
LMTONOrn4eckor
o,
nonynsAunMoHHOr
0 aHanu3oB B
npakTU4ecKomn
OeaTenbHOCTU
MO-3onk-3 HaBbIKaMWu
Bnapeert CaMOCTOATENbLHOWN
HaBblKaMu paboTbl  C Hay4HOW
OLIEHKM n nuTepartypon;
NpPOrHo3npoBaH MeTogamm
Ms BNUSHUSA Ha rmépunaonorn4yeckoro
opraHuam , LMTOrEHETMYECKOIO,
XMBOTHbIX bvomeTpuyeckoro wu
NPUPOAHbIX, nonynsumMoHHOro
coumanbeHo- aHanusa
XO35INCTBEHHbIX, npyHUMNamMm
reHEeTUYECKNX W peLueHus
3KOHOMMYECKNX TEOPETUYECKMX "
aKkTopoB  Mpwu NpaKTUYeCKMX
OCYLLECTBMNEHUN TUNOBbIX n
npodeccuoHarb CUCTEMHbIX  3agaud,
HOWN CBSI3aHHbIX
OeAaTenbHOCTH C npodyeccmoHarnbHo

N 0esaTenbHOCTbIO
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1.2. OnucaHune nokasarenen, KpUTEepMeB U LWKan oueHUBaHUA M 3TanoB (hopMUpoBaHUsA KOMNeTeHUMN B paMKax AguCUuUnIinHbI

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLNIN

KOMMNEeTeHUnA He

cchopMmpoBaHa MWHUMarbHbIN cpeaHui BbICOKWI
OLueHKN cchopMMPOBAHHOCTU KOMMETEHUNI
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omnu4yHo»

«Heyaoenemsopumeano»

«ydoenemeopumenb/-/o»

Mokaszaternb XapakrepucTtvika chopMUMPOBAHHOCTW KOMNETEHLMN dopMmbI 1
WHaeke 1 Ko OLiEHMBAHWS — KomneTteHums B nonHowm CdpopmmposaHHOCTb CdpopmuposaHHOCTb CdpopmupoBaHHOCTb cpencTea
HasBaHMe “Haukatopa WHavkaTopb 3HaHUS, yMeHus, Mepe He cdhopMmupoBaHa. KOMNEeTEeHUUN KOMMNETEHUMN B LIENOM KOMMNETEHUUN NOMHOCTbIO KOHTPONS
KoMmneTenun | ACCTVKEHMN KomneTeHLmmn HABbIK! VmetoLumxcs 3HaHui, COOTBETCTBYET CoOTBETCTBYET cooTBETCTBYET bopMMpoBaHMs:
KomneTeHLmm (BnageHus) YMEHWIA U HaBbIKOB MUHUMAIbHBIM TpeGoBaHUsM. TpeGoBaHUsM. KOMMeTeHLMiA
HeAoCTaToYHO Ans TpeboBaHusIM. MmetoLmxcst 3HaHui, Mmetomxcst 3HaHui,
peLleHns NPakTUYeCcKnx Mmetoumxcs 3HaHui, YMEHWIN, HaBbIKOB U YMEHWN, HaBbIKOB U
(npodeccunoHanbHbIX) 3agay YMEHWI, HaBbIKOB B MOTMBaLMK B LieNoM MOTVBaLMN B MOSHON
LienomM 4OoCTaToYHO ANSt | AOCTaTOYHO ANS peLleHus Mepe J0CTaTo4HO ANA
peLLeHns NPaKTUYEecKnX CcTaHAapTHbLIX peLleHnst CIOXHbIX
(npodeccuroHanbHbIX) NpaKTUYEeCKUX NpaKTUYEeCKUX
3agad (npodheccuoHanbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agav
Kputepum oueHnsanus
OMK-2 MonHoTa 3HaHui reHeTnyeckue KomneTteHuun CdopmmnpoBaHHOCTb CdopmmnpoBaHHOCTb CdopmmnpoBaHHOCTb
CriocoBen OCHOBbI 1 cchopMUpoBaHbI He B KOMMeTeHumun KOMMETEHLMN B LIESIOM KOMMNeTEeHLUN MOMHOCTLIO
OCYLLECTENAT 3aKOHOMEPHOCTH nonHon mepe. He 3Haet CoOTBETCTBYET cooTBeTCcTBYET cooTBeTCTBYET
G dhopMMpoBaHus reHeTUYECKUX OCHOB U MUHUMaIbHLIM TpeboBaHuaM. 3HaeT TpeboBaHusAM.
BbICOKOMPOAYKTMB 3aKOHOMEPHOCTEN TpeboBaHnaM. reHeTU4Yeckne OCHOBbI U XopoLuo 3HaeT
gﬁzfyelgcww U0-Lona HbIX XXMBOTHbIX, hopMMpoBaHMS B uenom 3Haet 3aKOHOMEPHOCTH reHeTuyeckne OCHOBbI 1
nesTenbHocT | 3uaet TeopeTnyeckme u BbICOKONPOAYKTUBHbIX reHeTN4ecKke OCHOBbI 1 dopmupoBaHus 3aKOHOMEPHOCTH
b C YUETOM 0COBEHHOCTH npuKnagHole XUBOTHbIX, TEOPETUYECKNE 3aKOHOMEPHOCTYU BbICOKOMPOAYKTUBHbIX dopmunpoBaHus
BVSHAS Ha BOVSIHUS  Ha aCMeKTbl Hay4HbIX Y NpuKnazHbie acnekTb opMMpoBaHnA XUBOTHbIX, BbICOKONPOAYKTUBHBIX
OpraHuam opraHMam nuccnefoBaHnii B Hay4HbIX UCCNEeAoBaHN B BbICOKOMPOAYKTUBHbIX TeopeTuyeckme un XMBOTHbIX, TEOPETUYEeCcKne
KUBOTHBIX KUBOTHBIX obnactu 06nacTu reHeTuKku, XUBOTHBbIX, MpuKIazHbie acnekTb! Y NpUKNaaHbIe acnekTbl Onpoc,
MPVPOHBIX MPUPOHBIX reHeTuKu, obecneynBatoLe TeopeTnyeckme n HayYHbIX UCCNEAOBaHWA B | Hay4HbIX MCCNeaoBaHWUN B pedbepar
’ ’ obecneynsaiolne | MOBbILLEHNE reHeTUHECKOro npuKnagHble acnekTbl obnacTu reHeTuKu, obnacTun reHeTuKu, ;
coumarnbHo- coumanbHo- . KOHTpOMbHas
N - NoBbILLEHNE noTteHuvana Hay4HbIX UCCrefoBaHni obecneunsatoLne obecneunsatoLe
XO3AMNCTBEHH | XO3ANCTBEHHbI paborta,
LI X reHeTu4ecKoro MPOAYKTUBHOCTY XMBOTHBIX. B 06nacTu reHeTuky, noBbILLEHNE noBbILLEHNE oK3aMEH
’ ' noTeHunana NmetoLumxcsa 3HaHui, obecneunsatoLne reHeTM4ecKoro reHeTU4ecKoro
reHeTu4eckn | reHeTU4eckux
X " NpOAYKTUBHOCTN HeJoCTaToO4HO ANs noBbILLEHNE noTeHuuana noTeHumana
KMBOTHbIX peLLeHns NPaKTUYeCcKnX reHeTu4ecKoro NPOAYKTUBHOCTU NPOAYKTUBHOCTMN
3KOHOMUYECK | 3KOHOMUYECKU
(npodeccunoHanbHeIX) 3agad noTteHumana XMBOTHbIX XMBOTHbIX
nx hakTopoB | X pakTopos. . o
NPOAYKTUBHOCTYU MmetoLwmxes 3HaHui, B Mmetowwmxes 3HaHuin, B
XKMBOTHBIX Lienom AocTaTo4qHO ANst MOSIHON Mepe AOCTaTO4HO
MmetoLwmxest 3HaHui, B peLLeHns CTaHAapTHbBIX ANSA peLUeHns CIOXHbIX
LienomM AoCTaTouHO ANs NpaKTU4eCKnxX NPaKTUYECKMX
peLLeHns NPaKTUYeCcKNX (npodeccuoHanbHbIX) (npodeccuoHanbHbIX)
(npodeccroHanbHbIX) 3agad 3ajav
3agad
NO-20mk-2 Hanvune ymenun yyYuTbiBaThb U KomneTeHuusi B NoNHON CdopmrpoBaHHOCTb CdopMnpoBaHHOCTb CdopMnpoBaHHOCTb




Ymeet NpUMEHSITb Mepe He cchopMupoBaHa KoMMeTeHumnn KOMMEeTEHLMN B LieNIom KOMMETEHLUM MOMHOCTbIO
yynTbIBaTh OCHOBHbIE 3aKOHbl | He ymeeT yunTbiBaTh 1 COOTBETCTBYET cooTBeTCTBYET cooTBeTCTBYET Onpoc,
BMUAHWE  Ha HacneacTBEHHOCT | MPUMEHSATb OCHOBHbIE MWUHMUManbHbLIM TpeboBaHNAM. TpeboBaHUAM. pedepar,
opraHusm nun 3aKOHbI HACNeACTBEHHOCTU TpeboBaHUAM. YmeeT yunTeiBaTh M XopoLuo ymeet KOHTpOnbHas
XMBOTHbIX 3aKOHOMEPHOCTMN 1 3aKOHOMEPHOCTYU B uenom ymeet NPUMEHSITb OCHOBHbIE NPUMEHSITb OCHOBHbIE paborta,
NpVYPOAHbIX, HacnepoBaHusi HacnegoBaHWs MPU3HAKOB K | YYUTbIBaTb U NPUMEHATb 3aKOHbI 3aKOHbI 3K3ameH
coumansHo- NPU3HaKoB K aHanu3y HacrnegoBaHus OCHOBHbIE 3aKOHbI HacneacTBEHHOCTU U HacneaCcTBEHHOCTU U
XO35IMCTBEHHbI aHanusy HOpManbHbIX U HacneacTBEHHOCTU 1 3aKOHOMEPHOCTMN 3aKOHOMEPHOCTH
X, HacnepoBaHusi naTonorn4yeckux NPM3HaKkos 3aKOHOMEPHOCTYH HacnefoBaHWs MPU3HAKOB | HacnegoBaHWA NPU3HAKOB
reHeTU4ecKknx HOpMarbHbIX ¥ XKMBOTHbIX; UCMOMb30BaTh HacnegoBaHus K aHanu3y HacnegoBaHus K aHanusy HacnegoBaHus
" naTonorn4ecknx MeTOoAbl FeHETUYECKOTO, NPU3HAaKOB K aHanmay HOPMarbHbIX ¥ HOPMarbHbIX ¥
3KOHOMUYECKN npu3HaKoB LMTONOrN4€eCcKoro, HacnepoBaHus naTonormyecknx NaTonormyecknx
X  cbakTopos XVBOTHBIX; nonynsuMOHHOIo aHann3oB HOpManbHbIX U NPU3HAKOB XWBOTHBIX; NMPU3HAKOB XXUBOTHbIX;
npu 1cnonb3oBaTb B NMPaKTU4ecKon naTonorn4yecknx MCnonb3oBaTb METOAbI Mcnonb3oBaTb METOAbI
ocCyLLecTBeH meToAbl AesATenbHOCTU. NPU3HaKOB XXUBOTHBIX; reHeTU4ecKoro, reHeTU4ecKoro,
um reHeTu4yecKoro, Mmetoumxcsa ymeHui MCronb30BaTb METOAbI LITOMOrM4ECKOro, LIMTOMNOINY€ECKOro,
npodeccnoHa LMTOMNOIMYECKOro, | HeAoCTaTOMHO ANs reHeTu4yecKkoro, nonynsuUMOHHOIO aHanus3o | MOMNYNSLUMOHHOIO aHanMn3o
NbHON NomnynALMOHHOIO peLLeHns NPaKTUHEeCKNX LIMTONOrN4eCcKoro, B B MPaKTU4eCcKon B B NpaKTU4eckomn
AeATenbHOCTN aHanusos B (npodbeccuoHanbHbIX) 3agay | MOMyNALMOHHOMO aHanm neatenbHocTn AeATenbHOCTU
npakTU4ecKon 30B B MPaKTU4ECKOM Mmetowmxecsa ymeHui, B Mmetowmxcsa ymeHui,
AesTensbHOCTH AesATensbHOCTH Lienom JocTaTo4qHO ANns HaBbIKOB B MOMHOW Mepe
Mmetowmxecsa ymeHui, B peLleHns cTaHAapPTHBIX [OCTaTO4HO ANS peLleHns
Lenom AOCTaToO4HO Ans NPaKTUYECKMX CMOXHbIX MPAKTUYECKNX
peLLeHns NPaKTUYEeCKNX (npodeccunoHanbHbIX) (npodeccroHanbHbIX)
(npodbeccuoHanbHbIX) 3agad 3apa4
3agad
Hanuuve HaBbIKOB HaBblKamu KomneTeHumnsi B NonHow CdpopMmnpoBaHHOCTb CdhopMmnpoBaHHOCTb CdopMmnpoBaHHOCTb
MA-3onk-s (BnageHue onbITOM) | CaMOCTOATENbHOW | Mepe He chopMMpoBaHa. KOMneTeHunm KOMMEeTEHUWN B LIENIOM KOMMEeTEHLMMN MOSTHOCTLIO
na-3 (Orik-2) paboTbl HeT HaBbIKOB COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
Bnageet C Hay4HoW camocTosiTeNnbHON paboTbl MUHUManbHbIM TpeboBaHuAM. TpeboBaHUAM.
HaBblkamu nuTepartypon; C Hay4HOW nutepaTypow; TpeboBaHnAM. B uenom umeer onbiT Xopotuo n cBoboaHO
OLIEHKU 1 meToaamu MeToAamm Bnapeet camocTosiTensHon paboThbl BrnajeeT HaBblkamu
nporHosuposa rnbpugonormyeck | rmbpuaonornyeckoro, MUHMManbHLIMK C Hay4HOW NMTepaTypoi; camocCTosTeNbHON paboTbl
HUSA BNUAHUS oro, LMTOreHeTU4ECKoro, HaBblKamu mMeToAamu C Hay4YHOW NuTepaTypow;
Ha opraHusm LMTOreHeTu4eckor | GromeTpu4ecKoro un CaMOCTOSTENbHON rmMbpraoNornyecKoro, meTodamu
XKUBOTHbIX o, nonynsiLMOHHOro aHanuaa paboTbl C Hay4HOM LMTOreHeTU4ecKoro, rMépuaonormyeckoro, Onpoc
NPUPOAHbIX, BuomMeTpuYecKoro | NpUHUMNaMu peLleHust nuTepartypon; BuomeTpryeckoro u LIMTOreHeTN4ecKoro, poc,
coumanbHOXo3 " TEopeTUYeCcKnx un meTodamu NonynsLUMOHHOro aHanusa BuomeTpryecKkoro un pecepar,
ANCTBEHHbIX, NomnynsALMOHHOIO NpaKTU4eCKNX TUNOBbLIX W rMépuaonormyeckoro, NPUHLMNaMMN peLLeHns NonynsLUMOHHOro aHanusa KOHTpﬁoanaﬂ
reHeTU4YecKknx aHanusa CUCTEMHBIX 3afau, LMTOreHeTUYECKOro, TEOpPETNYECKUX 1 NpUHLMNaMKN pelueHns gl?aaﬂ:é
" npuHUMnamm CBSA3aHHbIX BuomeTpryeckoro un NPaKTUYECKMX TUMOBLIX U TEOPETNYECKUX 1
9KOHOMUYECKU peLueHus C npocheccroHansHow nonynsiLMOHHOro CUCTEMHBIX 3aAau, NpaKTU4EeCKUX TUMOBBIX 1
X hakTopoB TEOPETUYECKUX U 0eATenbHOCTbIO. aHanusa npyHuMnamm CBSA3aHHbIX CHCTEMHBIX 3aAay,
npu NpPaKTU4ECKNX MmetoLumxcs HaBbIKOB peLueHns ¢ npodheccroHanbHom CBSA3aHHbIX
OCyLLeCTBIEH TUMNOBBIX U He[oCTaToOuHO ANnst TEOPeTNYECKNX 1 [esATenbHOCTbIO C npodpeccroHanbHow
um CUCTEMHBIX peLleHns NpakTUYeCcKmX NPaKTUYECKMNX TUMOBbIX MmeloLmxcs HaBbIKOB U [eATenbHOCTbIO
npodpeccroHa 3afay, cBsA3aHHbIX | (MpodbeccuoHanbHbIX) 3apad 1 CUCTEMHBIX 3aJay, MOTMBALMU B LIENIOM MmetoLmxcs HaBbIKOB U
NbHON ¢ npodpeccroHans CBSI3aHHbIX [0CTaTOYHO AN peLleHust MOTVBaLMK B MOSTHON
AeaTenbHOCTH HOM C npodeccroHanbHo cTaHAapTHbIX Mepe A0CTaTo4YHO AfiA
[eATenbHOCTbIo [eATenbHOCTbIo NPaKTUYECKMX PELUEHUS CITOXHbIX
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MmetoLmxcs HaBbIKOB B

LLleNoM J0oCTaTodHO ANns

peLLeHns NpakTUYecknx

(npodbeccroHanbHbIX)
3agad

(npodeccuoHanbHbIx)
3agay

NpaKTU4EeCcKUX
(npodeccroHanbHbIx)
3agav




2. CTpyKTypa y4ye6HOM paboThbl, coaepKaHne U TPYAOEMKOCTb OCHOBHbIX 31IEMEHTOB

AUNCLUUNIIVHbI
1. OpraHusaunoHHas CTpyKTypa, TPYA0EMKOCTb U NNaH U3y4eHUsa AUCLMNIIUHbI
pr,Z[OGMKOCTI), gac
. cemMecTp, Kypc*
Buy yaeGroit paborer o4Hast 3ao4Has opma
1 cem 2 ceM. | YCTaHOB 1 xypc
1. AyAUTOpPHbIE 3aHATUSA, BCEro 84 2 20
- nekunmn 10 24 2 8
- nabopaTtopHble paboTbl 20 30 - 12
2. BHeayauTOopHasa akagemuyeckas pabora 42 54 34 151
2.1 dukcupoBaHHble BUAbl BHeayaUTOPHbIX
camMocTosiTeNbHbIX paboT:
BbinonHeHwe n cgada/3awuTa MHANBMAYanNsHOro/rpynnoBoro
3aaaHusa B Buae**
pecbepata 7 9 16
2.2 CamocTtosAiTenbHOE n3y4yeHme TeM/BONpocoB 10 10 34 97
nporpammbl
2.3 CamonoaroTtoBKa K ayAUTOPHbIM 3aHATUAM 15 15 20
2.4 CamonoproToBKa K y4acTuio U y4yactue B
KOHTPOJIbHO-OLLEHOYHbIX MEPONPUATUAX, NPOBOOUMbIX B 10 20 18
paMKax TEKYLLEro KOHTPONS OCBOEHUSA ANCLUMMNIUHBI (3a
UCKIIOYEeHUEM YyYMEHHbIX 8 rir. 2.1 — 2.2):
3. NogroToBka u cpaya 3Kk3aMmeHa No UTOraMm OCBOEHUA
AUCLUMNIUNHbBI 36 9
Yachbl 72 144 216
OBLLAA TpyaoeMKOCTb AUCLMMIIUHbI:
3ayeTHble eAMHULbI 2 4 6
lNpumeyaHue:
* — ceMmecmp — 4151 O4HOW M OYHO-3204HOW POPMbl 0BY4EHUS, KYPC — AN 3a04HON (hopMbl 00yYeHNUs;
** — KP/KI, pedepaTalacce/npe3eHTaumnm, KOHTPOSIbHOW paboThl (Ans oby4vatowmxcsa 3ao4Hom (opMbl
00yyeHuns), pacyeTHO-rpacmyeckon (pacyeTHO-aHanuTn4eckon) paboTsl 1 ap.;

2.2. YKpynHEHHas codepxaTenbHas CTpyKTypa y4ebHon ancumnnmHel u oblias cxema eé peanusauun B

y‘-le6HOM npouecce

TpyooemkocTb pasgena v eé
pacnpegeneHve no snaam y4ebHom

s 3
paboTbl, Yac. =3 © 3
A - o Q i T o g
nTopHas 0 O -
y/p:>"al6oFT)a BAPC =9 SE&
JoE = ey
Homep n HanmeHoBaHuWe ppp—— S8 5 Tox
pasgena ) o 03 5 =g
y4eBHOWM AMCLMNMNHLI. & o~ 2 - 2 F E ] 8
YKpYNHEHHbIE TEMbI pa3aena I o|SIE3Z| o T 3 2z P c8¢
O e Q5 & e m 2 QL 3 £ T
O Q E 0 xSt S Q od Q Ok oS o
8| 2|2 &| B8 | £ SRS Zas
SlEQ 2 S T2 286
T o 2o < o O Eon
a ol © s 2 a
=~ g e cC
Ou4Has dopma o6y4eHus
BBogHas. Onpoc OriK -2,
NMpeamMeT U OCHOBHbIE MNOHATUSA MK-3
6uomeTpum
1 |1.1 BBegeHune B GMOMETPUIO 14|16 | 2 4 8
1.2 Knaccudukaums npusHakos
1.3 Cnocobbl rpynnupoBku
NnepBUYHbIX AaHHbIX
OCHOBHbI€ XapaKTepUCTUKMN Onpoc
2 |BapbMpyrOLINX O6HEKTOB 14 |6 | 2 4 8

2.1 CpegHue BENUYNHBI




2.2. NokasaTtenu Bapnauumn

BbIGOpPOYHbIN MeTOA M OLleHKa
reHepasnbHbIX NapamMeTpoB

3.1.NeHepanbHas CoBOKYMHOCTb U
BblOOpKa

3.2. CTaTucTuyeckme onmodkm

12

Onpoc

Kputepumn goctoBepHOCTH
OLIGHOK

14

Onpoc

KoppensaunoHHbIM aHanns3

12

Onpoc

leHeTMka Kak Ouonoruvyeckasi
HaykKa.

1.1cTopuyeckmne atanbl pasBuUTUs
reHETUKM

1.2 3apaym n metoabl
nccnegoBaHUM B reHeTUKe

Onpoc

3aKOHOMepHOCTVI HacnegoBaHuUA
NMPpU3HaKoB Npu NoJioBomM
Pa3MHOXEeHUMN.

2.1 3akoHbl MeHpensa ana
MOHOrM6pMAHOIo 1 NONNIMBPULHOro
CKpeLMBaHuS.

2.2. ®akTopbl, Hapywatowme
MeHJeneeBcKMe 3akOHOMEPHOCTH
pacLienneHns Npu3HakoB y
rmbpunaos

30

20

16

10

Onpoc

XpomocomHas Teopusi
HacneacTBEHHOCTM.

3.1. 3akoH T.MopraHa o IMHENHOM
pacnosioKeHU reHoB B XpOMOCOME
W rpynnax CuenneHus.

3.2. KpoccuHroBep n hakTopebl,
onpegensawowme ero yactoty. KapTbl
XPOMOCOM.

10

Onpoc

leHeTUuKa nona.

4.1 MexaHu3mbl onpegeneHvs nona
Y XV1BbIX OPraHN3moB.

4.2. Teopus Bpugxeca.

4.3. OcobeHHOCTU HacnegoBaHusA
I'IpI/I3HaKOB, cuenneHHbIX C NoJIoM.

14

Onpoc

10

MOHEKVHH PHble OCHOBbI
HacneaCTBeHHOCTM.

5.1 Ponb HYKNenHOBbIX KUCIOT B
nepegaye reHeTU4eCKon
MHdopMaunn.

5.2 [le3okcnpuboHyKnenMHoBas
kucnota (OHK). PuboHyknenHoBbie
kucnotsl (PHK)

5.3.BuocuHTes benka

14

Onpoc

11

eHeTn4eckune
OHTOreHe3sa

OCHOBbI

6.1. Passutme npusHaka noa
JencTemem anddepeHumnanbHOn
aKTUBHOCTU FEHOB.

6.2. deHoreHeTuka. Hopma
peakuunv opraHmama.

6.3. Kputnyeckue
pasBuTUS.

nepvoasbl

Onpoc

12

MYTaLIMOHHaﬂ U3IMEH4YNBOCTD.

7.1. TloHATUE MyTauuMi, UX NPUYNHBI
M YacToTa BO3HUKHOBEHWSI.

7.2. MytareHes. MyTareHbl.

7.3. Knaccudpmkauusa mytaymmn.

Onpoc




13

leHeTMKa nonynsiLuun.

8.1.MoHATHe nonynaumm n YNCTom
NNHUN,

8.2.'eHeTunyeckas CTpykTypa
nonynsummn n pakTopbl, eé
onpegensoLme.

8.3. 3akoH Xapan-BariHbGepra.

12

Onpoc

14

[lameToreHes Y C.-X. XMBOTHbIX

Onpoc

15

["eHeTUKa NoBeAEHNS XKMBOTHbIX

Onpoc

16

["eHeTUKa 1 akonorus

Onpoc

17

BuoTtexHonorus

gooro

Onpoc

L POMEXYTOYHaA aTtrecrtauunsa

X

X X

x|ogjofor|jo

JKk3aMeH

NTo

ro no gncuuninHe

180

84

34

50

16

3aoyHas ¢hopma 06

YeH

ns

BBogHas.
MpeamMeT U OCHOBHbIE MOHATUA
ovomeTpumn

1.1 BBegeHvne B GMOMETPUIO

1.2 Knaccudgukaums npusHakos

1.3 Cnocobbl rpynnupoBKu
NepPBUYHbIX AAHHbIX

3,5

15

0,5

Onpoc

OCHOBHbI€ XapaKTepucTUKn
BapbUpYHOLNX 06 HEKTOB

2.1 CpegHve BenuyuHbI

2.2. lNokasaTtenu Bapmaumm

55

15

0,5

Onpoc

BbIGOpPOYHbIN MeTo4 M OLeHKa
reHepasnbHbIX NapamMeTpoB

3.1.leHepanbHas COBOKYMHOCTb U
BblOOpKa

3.2. CtaTuctn4eckmne oLmnoKkm

3,5

15

0,5

Onpoc

KpuTepumn goctoBepHOCTH
OLIeHOK

0,5

0,5

Onpoc

5 |KoppensiuMoHHbIN aHanus3

0,5

0,5

FeHeTuka kak Guonoruyeckas
Hayka.

1.1WcTopuyeckne atanbl pas3BuTuA
TEHETMKM

1.2 3agaum un meToabl
nccrnenoBaHU B reHeTuke

2,5

0,5

0,5

Onpoc

3aKoOHOMepHOCTU HacnenoBaHUs
NPU3HaKoOB Npu NoJyioBOM
pa3sMHOXeHuwn.

2.1 3akoHbl MeHpens ans
MOHOIMBPUAHOro 1 NONMrMBPUAHOIO
CKpeLLMBaHus.

2.2. ®akTopbl, HapywatLwme
MeHAeneeBckne 3akOHOMEPHOCTU
pacLienneHns Npu3HaKkoB Y
rmbpuaos

Onpoc

XpomocomHas Teopusi
HacnegCTBEHHOCTM.

3.1. 3akoH T.MopraHa o NMHENHOM
pacnonoXeHUn reHoB B XpOMOCOMe
1 rpynnax cuenseHums.

3.2. KpoccuHroBep n hakTopbl,
onpegensioLme ero Yactoty. KapThbl
XPOMOCOM.

Onpoc

leHeTUKa nona.

4.1 MexaHu3mbl onpeaeneHus nona
Y XM1BbIX OPraHN3MOB.

4.2. Teopusa bpupxeca.

Onpoc

OlK -2,
MK-10

10




4.3. OcobeHHOCTU HacnegoBaHus
NPWU3HaKoOB, CLIENEHHbIX C MOMOM.

MonekynsipHble OCHOBbI Onpoc
HacnegcTBeHHOCTM.

5.1 Ponb HyKNeMHOBbLIX KUCNOT B
nepegavye reHeTU4YecKon

10 [MHdopmauun. 6 | 2| 1 1 4 2
5.2 [lesokcnpmnboHyknenHoBas
kncnota (OHK). PnboHyknenHoBble
kncnotbl (PHK)

5.3.bnocuHTes 6enka

FeHeTUYeckune OCHOBbI Onpoc
OHTOreHesa

6.1. Passute npusHaka noa
gencteuem  anddepeHunansHoOm
11 |aKTMBHOCTM reHOB. 5(|11]1 - 4
6.2. deHoreHeTuka. Hopma
peakuum opraHusma.

6.3. Kputndeckue nepvioabl
pasBuTUS.

MyTaunoHHasaA U3MEeHYMBOCTb. Onpoc
7.1. MNoHaTne myTaumnn, X NPUYUHBI
12 | yacToTa BO3HUKHOBEHUS. 711]1 - 6 4
7.2. MytareHes. MytareHb!.

7.3. Knaccudumkaumsa mytaumm.

FeHeTMKa nonynsuun. Onpoc

8.1.NoHaTne nonynaumm n YncTomn

NVHUK.
13 |8.2.'eHeTn4ecKada CTpyKTypa 9 13| 1 2 6

nonynsumn n aktopbl, eé

onpegensoLwne.

8.3. 3akoH Xapan-BariHb6epra.
14 [FameToreHe3 y C.-X. XMBOTHbIX 30 30 Onpoc
15 [[eHeTnKa noBeaeHUs XXNBOTHbIX 30 30 Onpoc
16 |['eHeTMKa 1 3KoNOrms 35 35 Onpoc
17 |BnotexHonorus 36 36 Onpoc

[MpomexyToyHasa aTTecTauns x | % X | % x x OK3amMeH
WToro no y4yebHoW gucumnnuHe 207|122 10 12 | 185 16

3. Obwue opraHM3auMoOHHbIe TpeboBaHUs K y4ebHoM paboTe obyyarowerocs
3.1. OpraHusauus 3aHATUI U TpeboBaHUS K yueOHoM paboTe obyyatrowerocs
OpraHusaums 3aHATMM MO AWUCUMNIWHE HOCWUT UMKnIudeckuin xapaktep. Mo Tpem pasgenam
npegycMoTpeHa B3aumoyBsidaHHasd Uenodka yy4ebHbix paboT: nekums — camoctoaTenbHas paboTta
oby4yaowmxcsa (ayautopHas u BHeayautopHas). Ha 3aHaTusix cTygeHuyeckas rpynna nonyyaet 3agaHus
1 pekomeHaaLuuu.
[ns cBoeBpeMeHHOW NMoMoLLM 0ByYaoLWUMCa NpU U3yYeHUU QUCUMNIUHBI Kadeapon OpraHun3yoTes
VHAMBUAYanbHbIE U rPYNMNOBbIE KOHCYNbTaUuK, yCTaHaBNMBaeTCs BPEMS NMpMema BbIMOSIHEHHbIX paborT.
YuutbiBag cTaTyC OUCLUMNMAMHBI K €€ U3YYEeHU0 NPeabsiBhsioTCS Crnefyllme opraHu3alyoHHbIe
TpeboBaHus;:
e 00s3aTenbHOE nocelleHne odyyaLMMCa BCEX BUAOB ayOUTOPHbIX 3aHATUN;
e BeJeHMe KOHCMeKTa B X04e NEKUNOHHbIX 3aHATUI;
e KayeCTBEHHas camocTOosTeNnbHas MOArOoTOBKA K MPAaKTUYECKUM 3aHATMSAM, akTuBHasi paboTa Ha
HUX;
e aKTMBHasi, pUTMUYHAsA CaMOCTOATENbHAA ayaAMTopHas U BHeayguTopHasa paboTta obyvarolierocs
B COOTBETCTBUU C NfiaHOM-rpacdkom, NpeacTaBneHHbIM B Tabnuue 2.4; cBOeBpeEMEHHasi caava
npenogasaTento OTYETHbIX JOKYMEHTOB MO ayAUTOPHbBIM M BHEAyAUTOPHbLIM Bugam pabor;
e B Clfy4yae Hanuuumsa nponyLleHHbIX Obyyawwmmca  3aHATUAM, HeobOXOAMMO  MOMyYnTb
KOHCYMbTauuMo MO NOATOTOBKE U 0OPOPMIIEHNIO OTAENbHBIX BUAOB 3adaHUN.
[ns ycnewHoro ocBoOeHWs QUcumMnivHel, obyyarowemycs npegnaraotcs y4ebHo-nHPOpPMaLMOHHbIE
WUCTOYHMKMN B BUAE y4ebHon, y4ebHO-MeToaNYECKOM nuTepaTypbl N0 BCEM pasgenam.
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2. YcnoBus aonycka K ak3ameHy

2. Ok3ameH sBrnisieTcss (OpPMOM KOHTPOSs, KOTOPbIA BbICTaBnsieTcs oby4darolemMycs CcorfacHo
«[onoXeHNsT O TEKyLEM KOHTPOMe YCMeBaeMoOCTH, MPOMEXYTOYHOW aTTecTaumm obyyarolmxcs no
nporpammamM Bbicluero obpasoBaHust (6akanaepuaT) U cpedHero npodeccuoHansHoro o6pasoBaHus B
Ore0yY BO Owmckun FAY», BbINOMHMBLLEMY B MOSTHOM 06beme Bce nepedncrieHHble B N.2-3 TpeboBaHus
K y4yebHol paboTe, mpolledwnii BCe BUAbI TECTUPOBAHUS, BbIMNOMHEHUS pedepaTa C NOMOXUTENbHON
OUEeHKON. B crnyyae He NONHOro BbIMOSIHEHUS YKa3aHHbIX YCMOBWIA MO YBaXXUTENbHOW NPUYNHE, CTYOEHTY
MOryT ObITb NPeAnoXeHbl MHAMBUAYanNbHbIE 3a4aHus MO NPONYyLWeHHOMY y4eOHOMY MaTepuany.

4. IleKUNOHHbIE 3aHATUSA
[nsa nayvarowmx aMcumniiuHy YMTarTcsl NEKLUUM B COOTBETCTBUM C MS1aHOM, NPeACTaBMeHHbIM B

Tabnuue 3.
Tabnuya 3 - JIeKUMOHHBbIN KypC
Homep TpyaoemMkocTb No
© pasaeny, MpUMeHsieMble
o S Tema nekuunn. OCHOBHbIE BOMPOCHI TEMbI Hac. WHTEPaKTUBHLIE
% % (;:Ha;' 3a04HaA | hopmbl 06yUeHUs
] o pma | dopma
BeoaHas. 2 0,5
1 1 TpaanumnoHHas
[MpeameT N OCHOBHbIE MOHATUS BMOMETpPUN
2 2 OCHOBHblE XapaKTEPUCTUKN BapbUPYIOLLINX 2 0,5 TpaguuMoHHas
0b6bekToB
3 3 BbI6OpPOUYHbI METOA U OLIEHKA FreHeparbHbIX 2 0,5 TpaguuMoHHas
napameTpoB
4 4 Kputepnn OCTOBEPHOCTN OLEHOK 2 0,5 TpaanunoHHas
5 5 KoppensaunoHHbIn aHanms 2 0,5 TpaanunoHHas
6 6 'eHeTuMKa Kak Buonornyeckas Hayka. 2 0,5 TpaanunoHHas
7 7.8 3aKoHOMEepPHOCTU HacnegoBaHWsi NPU3HAKOB Mpu 4 1 Jekuus
NOSIOBOM Pa3MHOXEHUN. BM3yanmsauns
8 9 XpOMOCOMHas Teopusi HacNeaCTBEHHOCTM. 2 1 TpagnunoHHas
9 ho-11 ["eHeTuKa nona. 4 1 JNlekuunsi
BU3yanusaums
10 [12-13 | MonekynspHble OCHOBbl HACNEeACTBEHHOCTMU. 4 1 TpaanunoHHas
11 14 ["eHeTM4Yeckne OCHOBbI OHTOreHe3a 2 1 TpaanunoHHas
12 15 MyTaunoHHasi U3MEHYNBOCTb. 2 1 TpaanunoHHas
13 [16-17 | leHeTumka nonynsumn. 4 1 TpaanunoHHas
Obwas TpygoEMKOCTb NEKLMOHHOrO Kypca 34 10 X
Bcero nekuuin no gucuunnmHe: M3 HUX B MHTEPaKTUBHOWN
yac . yac
dopwme:
- O4Haga cbopma obyyeHus 34 - 0OYHaga cbopmMa 0byyeHus 8
- 3a04Has opma obyyYeHns 10 - 3a04Hast opma obyyYeHns

lMpumeyaHus:
- MaTepuanbHO-TEXHMYECKoe obecrneyveHne neKUMOHHOro Kypca — cM. MNpunoxeHue 6.
- obecneyeHne NeKUMOHHOro Kypca y4ebHon, y4ebHO-MEeTOONYECKON NMTEPATYPON U MHbIMU

B61BNMOTEUYHO-MHDOPMALMOHHBIMW  pecypcamn U1 cpeacTeamu

npouecca — cM. [Npunoxenuna 1 un 2

obecneyveHnsi obpasoBaTenbHOMO
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5. HaﬁopaToprle 3aHATUA NO AUcumniimHe M NnoAroToBKa CtygeHTa K HUM

JlabopaTopHble 3aHSATHS NO KypCy NPOBOASATCA B COOTBETCTBUM C MTaHOM, NMPeACcTaBneHHbIM B Tabnvue 4.
Tabnvua 4 - NprMMepHbI TeEMaTUYECKMIN NNaH NabopaTopHbIX 3aHATUIN MO pasgenam y4ebHOM ANCLMMITUHDI

Howmep Cesasb ¢ BAPC
§ o )
= C o =
S = T8¢ .| 52 g
. T og Tpynoemkocts NIP, | & R 3, g_
© | o s= " vac. EEo|m 7 ©
5 5 S | Tema nabopatopHoii paboTbl 02 z|'5F =g o 3
T & |85 355|532 23
@ | © QO 53| o0 2 5
Q = O © o) ®| T @ % C =
3 T Qo o = =S m © T
c O x E) (0] S o
L8 C o ® 8 E [ORE=
T oyHaa | 3ao4yHast ™ aEd
dopma | copma C=o
1 2 3 4 5 6 7 8 9
CnocoObl rpynnmMpoBKK 4 1 + -
1 1-2 - pynnvp PeweHne
nepBUYHbIX JaHHbIX
CUTYaLMOHHbIX
PelweHne 3agay (cpegHsas 2 0.5 + -
2 3 - 3agay
apudgpmeTuydeckas)
2 4 - KoHTponbHasa pabota Ne 1 2 0.5 + -
PelwweHve 3agay (numuT, 2 0.5 + - PeweHne
3 5 i cpeaHee KBagpaTtmyeckoe CUTYaLMOHHbIX
n3MeHeHwue, KoapduumneHT 3apad
Bapuauun)
2 0.5 + - PeweHne
PelwweHuve 3agay (owmbkm
3 6 - CUTYaLMOHHbIX
CpeaHuX BEMYNH)
3apau
PewweHve 3agay (kputepum 4 0.5 + - PeweHwne
4 7-8 - JOCTOBEPHOCTK) CUTYaLMOHHbIX
3apau
PelnueHne 3apay 4 0.5 + - Peluenne
5 9-10 - (koachbUUMEHT KoppenaLun) CUTYaLMOHHbIX
3apau
PelweHne 3agay 1 noctaHoBKa 16 2 + - Peluenne
onbiTa CUTYaLMOHHbIX
7 | 11-18 - no Teme «3aKOHOMEPHOCTH 3apad
HacnegoBaHUA MPU3HAKOB Npu
NOIOBOM Pa3MHOXEHUMNY,
PelleHne 3apay 2 1 + - Peluenne
8 19 - «XpomacomMmHas Teopusi» CUTYaLUMOHHbIX
3agav
PelweHne 3agay n noctaHoBKa 2 1 + - PewweHne
9 20 - onbiTa no Teme «leHeTuka CUTYaLMOHHbIX
nona» 3apav
KoHTponbHas pabota Ne2 2 1 + - PelueHue
9 21 - CUTYaLMOHHbIX
3apav
PelweHne 3apa4 no teme 2 1 + - Peluenne
10 22 - «MonekynsapHas reHeTUka» CUTYaLMOHHbIX
3apav
o - + -
10 23 ) KoHTponbHas pabota Ne 3 2
PelweHne 3apa4 no teme 4 2 + - Peluenne
13 | 24-25 - «lMonynsaunoHHasa reHeTuka. CUTYaLMOHHbIX
3apav
WNtoro JIP - O6uwasn TpygoémkocTb J1IP 50 12 X
lMpumeyaHus:
- MaTepuarnbHO-TEXHMYECKoe obecneyeHne nabopaTtopHOro npakTtukyma — cm. MNpunoxeHune 6
- obecneyeHne nabopaTtopHOro npakTukyma yyebHown, yuebHO-MeToaMYECKOW NUTEpPaTypon W UHbIMU

OMONMOTEYHO-MHOPMALIMOHHLIMK  pecypcamMn 1 cpeactBamm  obecneyeHns obpa3oBaTefibHOro

npouecca — cMm. NpunoxerHne 1 n 2
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MoaroToBka 0byyaroLLMXCst K NabopaTopHbIM 3aHSATUAM OCYLLECTBIIAETCS C y4ETOM OBLLEN CTPYKTYPbI
y4ebHoro npouecca. Ha nabopaTopHbIM 3aHATUSX OCYLLECTBIISAETCA BXOAHOW W TEKYLUMIA ayauTOPHbIN
KOHTPOSb B BUAE OMPOCa, N0 OCHOBHBIM MOHATUSM ANCUMNINHBI.

MogrotoBka K nabopaTopHbIM 3aHATVMSA Mogpas3yMeBaeT  BbIMOSHEHWE [AOMALLHEero 3adaHus K
oYepesHOMY 3aHATUIO MO 3afdaHusaM NpenodaBaTensi, BbidaBaeMbiM B KOHUE Mpedblgyllero  3aHsATus.

Ona ocywecTtBrneHusi paboTbl MO MNOAFOTOBKE K 3aHATUSM, HeoOXO0OMMO O3HAaKOMUTLCA C
MeToANYECKUMUN YKa3aHNAMU No AnCUMninHe, BHUMAaTellbHO O3HaKOMUTLCA C nvlTepaTyp0|7| N SNEeKTPOHHbIMA
pecypcamu, ¢ pekoMeHaaumsiMm no NoAroToBKe, BONPOCaMm Arsi CAMOKOHTPONS.

6. O6wue meTognyeckme peKkomMmeHaauunm no n3yvyeHumio
oTAaesibHbIX pa3genoB ANCUMNITINHDBI

Mpn n3yyeHun KOHKPETHOro pasgena OMCUMNIVHBI, U3 YWUCMA BbIHECEHHBbIX Ha NEKUUOHHbIE U
nabopaTopHble 3aHATMA, oObydalolemycs criedyeT YuuTblBaTb W3MOXEHHbIE HWXE peKoMeHAaLuw.
ObpaTnTe Ha HMX ocoboe BHMMaHWe Npu NOAroTOBKE K aTTecTaLuu.

Pabota no Teme npexge BCero npegnonaraet ee W3ydyeHWe Mo y4ebHWKYy wnm nocobwuio.
Heobxogumo BbipabaTbiBaTb CaMOCTOSATENbHbIE CYXAEHWS, [OOMNOMHAS WX aprymeHTauuen, 4to wu
cnegyeT OeMOHCTpupoBaTb Ha 3aHATMAX. [nsg BbipaboTkM CaMOCTOATENbHOMO CYXOEHWUS BaXHbIM
ABnseTcd ymeHve paboTtaTb C Hay4YHOW nNMTepaTypon

7. O6wmMe meToanyeckme pekomeHgaLUmu no ohopMIIeHNIO U BbINOJTHEHUIO OTAENbHbIX BUAOB
BAPC
7.1 NepeyeHb NpuMepHbIX TeM pecepaToB
. .Vl. MeHgenb — OCHOBOMOMNOXHMWK rMOpUO0IorM4eckoro aHanusa.
. Begywime yyeHble MONEKyNsipHOW reHeTUKN.
. laypeatbl HobeneBcko npemumn no reHeTuKe.
. FeHeanornyecknn aHann3 HacrneacTBEHHbIX 3aboneBaHNN.
. Ponb reHoTuna n ycnosuii BHeELWWHEN cpeabl B hopMupoBaHum doeHoTmna
. XpOMOCOMHbIE GONE3HM KUBOTHbIX.
. HacnegcrteeHHOCTb 1 cpepa.
. HacnegcteeHHble 3ab6oneBaHns C.-X. XXUBOTHbIX.
. JOCTWXKEHNA reHeTUKN B U3y4eHMM reHOMA KMBOTHbLIX OPraHn3MoB.
10. XpoMocomHoe onpegeneHune nona. Hopma 1 oTKNOHeHMs
11. Npobnema perynauum COOTHOLLEHUS MOMOB B OTAENbHbIX OTPACIISX XXMBOTHOBOACTBA.
12. BnnsHeubl B pa3nuyHbIX Y CXOOHbLIX YCNOBUSIX cpeabl
13. leHeTuKka u eBreHuka.
14. Tunbl HacnegoBaHNSA OKPACOB XUBOTHBbIX.
15. [JOMUHaHTHbIE U PELIECCUBHBIE FEeHbl Ka4eCTBEHHbIX MPU3HAKOB C-X. )KUBOTHbIX.
16. KapTupoBaHue XpomMoCOM.
17. MNopsgok HacneaoBaHWA TPyMN KPOBK Y YENOBEKA U CUCTEM FPYNM KPOBU Y C.-X. XKUBOTHbIX.
18. 3HaueHwue rpynn KpoBW ANst NPaKTUKK.
19. MNposBneHne neTanbHOCTN FEHOB U CNOCOObLI €ro CHKEHUS.
20. Pornb maTepmHCKOM HAaCNeACTBEHHOCTM Ha paHHUX 3Tanax OHTOreHesa.
21.Tema, npeanoxeHHas CTyAEHTOM M COrfacoBaHHas ¢ npenogasaTenem.
22. ®akTopbl 3BOSIIOLMU NONYNSALUA B KOHLIEMLMM COBPEMEHHOIO €CTECTBO3HAHUS.
23. CTpyKTypa nonynsumvM U reHeTUHECKU rpya.
24. Mocnenctena UHOpMAWHIA B MONYNALNK.
25. MeHeTM4Yeckme OCHOBbI reTepo3nca
26. [JOCTKEHUS TEeHHON UHXEHEPUN B XXMBOTHOBOLCTBE.
27. ['eHbl-MapKepbl B CENEKLNM XXUBOTHbIX
28.0nbITbl [x.'épaoHa no nepecagke sgep KeTok
29. MyTareHbl.
30. dakTopbl, Bbi3blBAKLLNE MYTALMM HA TEHHOM YPOBHE U YCTPaHSIOLLNE UX.
31. XpoMOCOMHbIE MyTaLMK.
32. Monunnonans y XMBOTHLIX U pacTEHUMN.
33. CosgaHune TpaHCreHHbIX MPoaYKTOB
34. KnoHupoBaHue - Nosb3a unu Bpea Ang YyenoBeyectsa?
35. Bnuanne paguaumm Ha opraHvM3m YernoBeka, reHeTU4Yeckme nocrnencTeuns
36. PagMoakTMBHOCTb 1 3KOMNOrus
37. leHeTuKa NoBeAEeHUSA XUBOTHBbIX.
38. Nepepaya no HacneacTBy NOBEAEHYECKMX NPU3HAKOB.
39.daKkTopbl UMMYHHOW CUCTEMbI OpraHM3mMa 1 UX UCNOMb30BaHMe B cenekunm
40. Cenekums XMBOTHBLIX HA YCTOMYMBOCTL K BOME3HSM.
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41. 'MO - nonb3a unu Bpea?
42. Tema, npegnoXeHHasa CTyQeHTOM U COorflacoBaHHada C npenogaBaTenem.

7.2 OcHoBHbIe npaBuna odopmneHnsa pecepartoB

Pedepatbl oOTHOCATCS K MHOMBUAOYanbHbIM  3a4aHusM, KOTOpble paccMaTpuBalTCa  Kak
CaMOCTOATENbHbIV BUA MUCbMEHHOW paboThl.

1. TpeboBaHus Kk CTpYKTYpe pedepaToB

CTpykTypa pedepaToB 1 KOHTPOMbHbIX paboT AomkHa coaepxaTb:

e TUTYNbHBIV NUCT (TUTYMbHBLIA NUCT SBNSETCA NEepBON CTpaHuuen pedeparta);

o CopepxaHue (cogepkaHue BKMOYaeT: BBeAEeHUE; HaMMeHOBaHUs BCeX pa3fenos, nogpasaenos,
MYHKTOB W NOAMNYHKTOB OCHOBHOW YacCTW 3afaHus; BbiBOAbl; Onbnunorpadunyeckmii Cnmcok);

e BBegeHve (Bo BBegeHUM KpaTko cpopmynupyeTcsi npobrnema, ykasbiBaeTcs Lefnb U 3agayn
pecepara);

e OcHOBHasi YacTb (COCTOMT U3 HECKOMbBbKNX pasfenoBs, B KOTOPbIX U3naraeTcs cyTb pedepaTta);

e BoiBogbl vnu 3aknioveHve (B BbIBOAAx NPUBOAST OLIEHKY MOMNYyYEeHHbIX pe3ynbTaTtoB paboThl,
npeanaratTcs pekoMeHgaumm);

e Brnbnunorpaduryecknii CNMCOK MCTOYHUKOB MHOpMaUMM (COOEPXUT NepeyvyeHb UCTOYHMKOB, Ha
KOTOpbIE CChINATCA B OCHOBHOM YacTu pedepara).

2. TpeboBaHus kK ohopMeHnio pedepaToB

K ocpopmneHuto pedpepaToB NpeabsBnaloTcs creayowmne TpeboBaHus:

e pedepaTbl ocdopmnaT Ha nuctax dopmarta A4 (210x297), TekcT neyataeTcs Ha OOHOM
CTOPOHE NUCTa Yepes NnonTopa MHTepBana;

e napameTpbl wWpudTa: rapHutypa wpudTa - Times New Roman, HayepTaHune - obblYHbIN, Kernb
wpudTa - 14 NyHKTOB, UBET TEKCTa — aBTO (YEpHbIN);

e napameTpbl ab3aua: BolpaBHMBaHWE TEKCTa — MO LWMPUHE CTpaHuLbl, OTCTYN NepBon CTpoku -12,5
MM, MEXCTPOYHbIN NHTepBan - MNonyTopHbIN;

e MONSA CTpaHuubl ANst TUTYNIBHOIO NNCTa: BEPXHEE U HWXKHee nons — 20 MM; npaBoe u neBoe nons
—15 mm;

e MONA BCEX OCTanbHbIX CTPaHWL: BepxXHee n HuxkHee nons — 20 mm, pa3mep nesoro nonsd 30 mm,
npaeoro — 15 mwv;

e Ha TUTYNbLHOM FIUCTE YyKa3blBAaeTCsl Ha3BaHMe oOpa3oBaTernbHOro yypexaeHusi, Tema pedepara,
Ha3BaHue y4ebHoro Kypca, Homep rpynnsl, doopma n Kypc obyyeHus, ®.1.0. aBTopa, ®.1.0. Hay4Horo
pyKoBoauTENS (NPOBEPSIIOLLIErNO), MECTO U rof, BbINOMHEHNsT paboThl;

® KaXOYH CTPYKTYPHYHO 4YacTb HeoOXOoOUMO HauvMHaTb C HOBOrO pasfjena co criefyloLlen
CTpaHuLbl;

e CTpaHuubl HymepyoT apabckummn undpamm, cobnogas CKBO3HYHO HymMepaLmio Mo BCEMY TEKCTY.
MopsAKoBbIN HOMEP CTaBAT BBEPXY CTPaHWLbI, CNPaBa;

e Hymepauus CTPaHUL, HAYUMHAETCSA C TUTYNBHOMO NNCTA, HO Ha TUTYMBLHOM JIUCTE U Ha CTpaHuue
«CopepxaHue» HomMep CTpaHuubl HE yKa3blBaeTCsl, HymMepauus ykasbiBaeTcs ¢ uudpbl 3 (C TpeTben
CTpaHuubl);

® TEKCT OCHOBHOW YacTu MHAMBMAYalbHbBIX 3agaHui pa3buBaloT Ha pasgensl, nogpasgensi,
MYHKTbI U NOAMYHKTbI;

e pasgensl, nogpasaensl, NyHKTbl, NOAMYHKTbI HyMepyloT apabckumu uudpamu;

e pasgernbl AOMMKHbI UMETb NMOPSOKOBYH HYMepauuio B Npedenax uanaraemoro matepuana
1 o6o3HavaTbCcsa apabckumm UMdpamu, B KOHLLE HOMepa pasgena CTaBaT TOYKy (Hanpumep, 1.);

e nodpasgernbl HyMepylT B nNpedenax kaxgoro pasgena. Homep nogpasgena coctouT U3
HOMepa pasgena 1 NopsgkoBOro Homepa nogpasgerna, pasfgeneHHbIX TOYKow. B koHue Homepa
noapasgena Touky He CTaBAT, Hanpumep: «1.1»;

® NYHKTbl HYMEpPYKT B npegenax Kaxgoro nogpasgena. Homep nyHkta coctout u3
nopsigKOBOro HoMepa pasfena, nogpasgena, NyHKTa, mexay umdpaMy 1 B KOHLE HoOMepa TOYKY
He cTaBdaT, Hanpumep: «1.1.2»;

e NOAMYHKTbI HYMEPYIOT B NpeAenax Kaxgoro nyHKTa U B KOHLE HOMepa TOYKY He CTaBsAT
(Hanpumep, 1.1.2.1);

® 3arofoBKM (3aronoBku 1 YpOBHS) KaXKOOW CTPYKTYPHOW YacTn MHAMBWAYanNbHOro 3agaHns
(Hanpumep, cogepXaHue, BBeJeHME U T.4.) WU 3arofoBKM pa3fenoB OCHOBHOW 4acTu cnegyet
pacnonaraTtb B cepeanHe CTPOKM K nevaTaTb NponncHbiMu BykBammn 6e3 nogyepkuBaHus;

e 3arofoBKW Noapasgenos, NyHKTOB U NOANYHKTOB cnedyeTt HavymMHaTtb ¢ ab3auHoro oTcTyna
1 nevyataTb CTPOYHbIMU ByKkBaMu, KpOMe NepBoW. TOYKa B KOHLIE 3arofioBka He CTaBUTCS

e YnMoCTpaunm (PUCYHKWU, CXembl, rpadukm) M Tabnuubl, KOTOpPble pasMeLLalTcsl Ha
OTAENbHbIX CTPaHMLaXx, BKMOYaIOT B 0OLLYI0O HYMepaLuuio CTpaHuL;
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e YnnCTpaLnm Heobxoammo nomMeLlaTb HENOCPEACTBEHHO MOCNe NepBoro ynoMMHaHus o
HWX B TEKCTE UMW Ha criegyloLlen CTpaHmue;

* rpadnyeckme matepuarnbl pEKOMEHAYETCS COXpaHsTb B oopmaTax: .bmp, dib, .tif, .gif;

e Tabnuua pacnonaraeTcs HEMNOCPEACTBEHHO MOCMEe TEKCTa, B KOTOPOM OHAa YNOMUHAETCs
B MEPBbIV pa3 Unu Ha criegyoLlen cTpaHule;

e Tabnuubl HyMepytloT apabckumn Ludpamm No NOPSAKY;

e NpYMeYaHns NOMELLAT B TEKCTE NPy HEOBXOOAMMOCTU MOSICHEHNS COOEepXKaHUsA TeKCTa,
Tabnuubl UK MNACTpaLnu;

® MOSICHEHNS K OTAENbHLIM AaHHbIM, NMPMBEAEHHbIM B TEKCTE Unu Tabnuuax, gonyckaercs
0dopMIIATb CHOCKaMu;

e (hbopMyrnbl U ypaBHEHUS pacrnonaralT HeNnocpeacTBEHHO NOcne UX YNOMUHAHUS B TEKCTE,
nocepeauHe CTpaHuubl;

¢ B VHAMBMAOyanbHOM 33a4aHuM MOryT OblTb YyKasaHbl CCbIIKMW Ha MWCMOMNb3yeMyto
nitepartypy;

® CCbINIKM Ha UCTOYHUKM cnefyeT ykasbiBaTb B KBaApaTHbIX ckobkax, Hanpumep: [1 — 3], rae
1 - 3 NOPSIAKOBLIN HOMEP NCTOYHMKOB, YKa3aHHbIX B CMUCKE UCTOYHMKOB MHOpMaLnK;

® CMUCOK WCTOYHMKOB MHpopMauun pasmellanT B MOopsake MOsIBNEHUS WUCTOYHWKA B
TekcTe, B andaBuWTHOM Mopsake (aMunMn aBTOPOB WUIKM 3arofloBKOB U B XPOHONIOrMYECKOM
nopsiake.

7.3 WWKANA U KPUTEPUU OLLEHUBAHUA

— «3a4yTeHo» Mo pecbepaTy npucBaMBaeTCsi 3a INybOKOe pacKpbiTUe TeMbl, KayeCTBEHHOe
odopmrieHne paboTel, cogepxaTenbHOCTb AOKNaza U Nnpe3eHTauuy;

— «He 3a4TeHO» no pedpepaTy npuceBavBaeTcsi 3a craboe M HeEMorHoe packpbiTUe TeMbl,
HECaMoCTOATENbHOCTL U3MNOXEHUss MaTepuana, BbiBOAbl U MPeAnoXeHUs, HocsLWwmne oOLWuin xapakTep,
OTCYTCTBME HarnsagHoro npeacraBneHns paboTbl U OTBETOB Ha BOMPOCHI.

Mpu oueHmBaHun pedepata Hyném GannoB OH AomkeH ObiTb MepedenaH B COOTBETCTBUM C
NOMyYeHHbIMU 3aMeYaHUsMM MU COaH Ha MPOBEPKY 3aHOBO HEe MO3OHEEe CpoKa OKOHYaHusA npuéma
pedepaToB.

He nonyuuB MmakcumanbHbii ©ann, CTyOeHT WMMeeT npaBo C paspelleHus npenogaBaTens
fopaboTtaTb pedepaT, UcnpaBuTb 3amMeYaHnsl U BHOBb caaTb pedepaT Ha NPOBEPKY.

7.4 PekomeHpauumm no camMoCToATeNIbHOMY N3YyYEeHUIo TeM

BONMPOCbLI
ANSA CaMOCTOATENIbHOIO U3y4YeHUA TeMblI
«["ameToreHes y C.-X. XMBOTHbIX»
1.0aTb onpefeneHne NoHATUIO rameToreHes
2.Ha3oBuWTe opraHbl, B KOTOPbIX MPONCXOOUT rAaMETOreHe3 y CENbCKOXO3ANCTBEHHBIX >XKUBOTHbIX.
3.HasoBuTe aTanbl, U3 KOTOPbIX CKIagblBaeTCsi ramMeToreHes.
4. MUTOTUYECKMIA LK 1 ero B1onornyeckoe 3HayeHme.
5. N3 kakux nepnogoB COCTOUT MUTOTUYECKMI LIVKIT KINETKM.
6.0OxapakTepu3ynTe ayTOCMHTETMYECKYIO UHTepdasy.
7.[anTte xapaktepucTtuky pasam mutosa: npodpase, metadase, aHadase v Tenodase.
8.Merio3: ocobeHHOCTU, cTaauKn, buonornyeckoe 3Ha4veHue.
9.HasoBuTe cTaguun 1 OCHOBHbIE NpoLecchl, Maywue B npodasy | menosa.
10.B yem 3akntovaeTcs 3HavyeHne pasmMHOXEHUS ?
11.MNepeumncnute dopmbl 6ECNONOro pasmMHOXEHMS.
12.Ha3oBuWTE OCHOBHbIE OTNMYMA 6ECNONOro 1 NOMIOBOIO PA3MHOXEHUS.
13.Bronornyeckoe 3Ha4eHNe NOSIOBOIO PA3MHOXEHMSI.
14.470 Takoe napTteHoreHes. HazoBuTe hopmbl NapTeHOreHesa.
15.MepeyuncnnTe nepnoabl ramMeToreHesa.
16.HasoBuTe KNEeTKW, UX NAIOMAHOCTL U NPOLECCHI, MAYLINE B 30HE CO3PEBAHMS MpU
cnepmartoreHese?
17.B yem 3akmntoyaeTcs OTNIMYME OOreHes3a OT crnepmMaToreHesa?
18.HasBaTb 0COGEHHOCTM MOPPOSIOTNM XXEHCKON N MY>KCKOW ramerT.
19.4710 Takoe onnogoTBOpEHME?
20.B yem 3aknioyaeTcs 3HaYeHve onnogoTBOPEHNA?

«FeHeTrKa NOBEAEHNST XKUBOTHBLIX»
1.Pacckaxute 006 OCHOBHbIX HanpaBfeHUsIX WCCNEeLOBaHUI MOBEOEHUS XMBOTHbIX B Mpupoae.
2.4T1o Takoe atorpamma?
3.4YT0 Takoe coumorpamma?
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4 KakoBbl OCHOBHbIE HanpaBneHus 3y4eHuin NonynALUNOHHbLIX B3aUMOOTHOLLEHNIA?
5.Kakown Bknag, B n3yvyeHme noBeAeHns XXMBOTHbIX BHOCUT MONYNsILMOHHAsA reHeTuka?
6.4T10 faeT nsyvyeHne NoBeAEHMS B MPUPOOHbIX YCIOBUAX NPUPYYEHHbIX XXMBOTHbBIX?
7.Kak BNmsieT Ha noBefeHne XUBOTHbIX ypbaHu3npoBaHHasa cpeaa?

«leHeTurKa 1 akonormnsa»
1. Kakve mexaHn3Mbl MOMOratT YernoBe4YeCKOMy OpraHMamMy NnpmcnocabnmBaTtbCs K MOCTOAHHO
MEHSIOLLMMCS YCINOBMSAM OKpyXKatoLLen cpeabl?
2. YT0 03HavaeT NnoHATME «agantaumnsay ¢ 3KONOrM4eckom TOUKN 3peHnna?
3. VIameHeHus okpyxKaloLLlen cpeabl No-pa3HOMY BIAUSIIOT Ha KaxJoro YenoBeka, HO y4eHble
BblAENSOT TPU OCHOBHbIX TUMNAa pearpoBaHus. Ha yeM OCHOBaHbI KpUTEpPUY BbiAENEHNS TUNOB?
4. Kak NnposiBnsloTCa reHeTudeckne n usnonornyeckue agantaumm nogen kK reorpamyeckum
YCINOBUSAM?
5. Kakum obpasom npomcxoauT aganTtaumsi IMYHOCTU K coumnanbHom cpeae?
6. [eHeTnYecKnin KOHTPOSb YCTONYNMBOCTM OPraHM3MOoB K (hakTopam OKpyKatoLen cpeqbl.
7. 3arpsasHeHune atmocdepsl. MNpumepbl MyTaunii, obycnaBnMBaroLLMX peakuuio Ha 3arpsi3HeHne
aTtmocgepsbl.
8 MyTareHes.
9. PagvaLmoHHbIA U XUMUYECKUIA MyTareHes.
10. 3KoreHeTnyeckoe aencTBue GakTopoB BHELLUHEN Cpeabl.
11. Bronoruyeckne akTopbl Kak reHeTUYECKM aKTMBHbIE DaKTOPbI cpeapl..
12. dusmdeckune hakTopbl U OTPaBNeHUs MeTannamm.
13. Xvimnyeckme dakTopbl - Kak reHeTUYECKN akTUBHbIe (bakTopbl cpeapl.
14. NuweBble BellecTBa 1 nuuleBble gobaBku. [prmepbl peakumm y reHeTUYECKN YYBCTBUTENbHbIX
WHONBUOOB.
15. ®dusndeckune hakTopbl Kak reHeTUYeCKM akTUBHbIE haKTopbl cpeabl.
16. lMpumepbl MOHUTOPUHIa B MPUPOAHbLIX NONYNALNSX.
17. DKoreHeTu4eckoe OeNCTBME (PaKTOPOB BHELLHEN cpeabl
18. 3arpsisHeHne aTtMocdepsbl U reHbl
19. YyBCTBUTENBHOCTL K BMONOIMYECKMM areHTam
20. Npobnembl oueHKn BRnaHWA 3arpasHutenen buocdepsl Ha HacneacTBEHHOCTb YernoBeka

«BbuoTtexHonorna»

1.¥YnyuylieHne 300poBbs XKMBOTHBIX C MOMOLLbI0 BUOTEXHOMNOMNN;

2. HoBble JOCTWXEHWS B FNEYEHUM NIOAEVW C MOMOLLBD OMOTEXHOMOMMYECKUX WUCCNEeLOBaHUM Ha
XWNBOTHbIX;

3. YnyuyweHue kavyecTBa NPOAYKTOB >XMBOTHOBOACTBA C MNOMOLLbIO OMOTEXHOMOMNN;

4. [ocTmxkeHuss BUOTEXHOMOrMN B OXpaHe OKpyXatlleh cpedbl M COXpaHeHUM OBMONOrnyeckoro
pa3Hoobpasus.

5.Ha3oBMTEe OCHOBHbIE 3Tanbl TEXHONOMMU TpaHCcNNaHTauum amoproHoOB.

6.B kaknx uenax npumeHseTcs TpaHcnnaHTaunsa amoproHoB?

7.Kakue TpeboBaHus NpeabABnsaioT K JOHOpPam npu ux otéope?

8.Kakue cyLecTByOT METOAbI OLIEHKM KavyecTBa SMOPNOHOB?

9.Kakue cyLiectByloT cnocobbl U3BnevYeHns onnoaoTBOPEHHbIX SNLEKIIETOK OT KOPOB-AOHOPOB?
10.Kak BnusieT TpaHcnnaHTauust aMO6pMOHOB Ha reHeTMYECKUI NPorpecc nonynaumm?

11.4710 Takoe TpaHCcreHo3?

12.470 Takoe knoHupoBaHue?

13.Kakume atanbl BkntoyaeT obLlasi cxeMa KNoHMPOBAHUS XKUBOTHBLIX?

14.471003Ha4YaeT TepMuH "xnmepa"?

15.C kakon Lenbto co3garT Xxumep?

OBLLWUKA ANTOPUTM
CaMOCTOATENbHOro U3y4eHns TeMbl

1) O3HaKOMUTBLCH C PEKOMEHOO0BaHHOW y4eOHON NUTEpPaTypOr U 3NEKTPOHHBIMU pecypcamu;

2) Ha aTou ocHOBe COCTaBMTb Pa3BEPHYTLIV MI1aH U3MOXEHWS TEMbI

3) OchbopmuTE OTHETHBIN MaTepuan B BUAe OOKMNaaa Uiy 3NeKTPOHHOW npe3eHTauum (Mo Beidbopy
CTyOeHTa) 1 BbICTYNUTb C HUM HAa CEMUHAPCKOM 3aHATUN.
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LUKAJTA U KPUTEPUU OLLEHNBAHUA
CaMOCTOATENIbHOro U3y4eHns TeMbl

- «3a4TeHO» BbICTaBMSAETCS CTYAEHTY, €CIM OH SICHO, YeTKO, JIOTMYHO M TPaMOTHO M3faraeT Temy:
AaeT onpeaeneHne OCHOBHLIM MOHATUSIM C MO3WLMUM pa3HbIX aBTOPOB, NPMBOAUT NpakTUYeckue npuMmepsbl
Mo n3yyaemon Teme, YeTKO M3rnaraeT BblBOAbI, COGMNOAAET 3aAaHHY (OPMY U3NOXKEHNS;

- «He 3a4YTeHO» BbICTaBMSAETCA CTYAEHTY, €CNU OH He cobnojaeT TpeGyemyro hopmy U3NOXKEHWS,
He BblAenaeT OCHOBHbIE MOHATMS U He NpeACcTaBnsaeT npakTudeckme npumepsbi.

8. BXoAHOW KOHTPOJIb U TEKYLUUA (BHYTPUCEMECTPOBbIN) KOHTPONb XoAa
M pe3ynbTaToB y4eOHOM paboThbl CTyAeHTa

8.1 Bonpochl Ansi BXogHOro KOHTpons

1. HaMMeHOBaHWsi N Ha3Ha4YeHNe OCHOBHbIX OPraHOMAOB KITETKM XKUBOTHOIO OpraHn3ma.
2. Kak Ha3bIBaloTCA OpraHvambl, KNeTKN KOTOPbIX HE MMET 0hOpMIIEHHOrO sapa?

3. Kak Ha3biBaloTCSA opraHmMaMbl, KIETKM KOTOPbIX MMEKT HacToswee sapo?
4.0cobeHHOCTN CTPOEHMS NOMOBLIX KIETOK.

5. Kakne xnmunyeckue Bellectsa BXogAT B COCTaB XPOMOCOM?

6.Kak HasbiBaeTcs npouecc yasoeHus monekynsl JHK?

7.470 BKItovaeT B ceb MUTOTUYECKUI LINKN?

8..9Tanbl OHTOreHesa XXWBOTHOIO OpraHvM3ma.

9. Xumnyeckui coctas mornekynbl JHK.

10. CocTaB mMonekynbl 6enka.

13. Ponb dpepmeHTOB B 0OMEHE BELLECTB

14. Ponb ecTecTBEHHOrO 1 UCKYCCTBEHHOro oTbopa B monynsaumm.

15. MNMoHATME 3BONOLUMMN U JOMECTUKALUN.

16.0npegeneHne Bnga B 300510MMYECKON Knaccudumkauum.

17. YkaxuTe napbl KOMNEMEHTaPHbIX a30TUCTbIX OCHOBaHMI B cocTaBe monekyne [HK.
18.Kakon nepnog MmntoTMyeckoro umkna maet cuHtes JHK?

19. CkonbKo AOYEpPHUX KreToK obpasyeTcs u3 O4HOW MaTePUHCKON Npu Mntose?
20.Mepeuncnnte Ha3BaHMA KNeToK, obpasyrlmxca B pesynbtaTe menosa?

21. CKonbKo gerneHun BkroyaeT B cebs Menos?

22. Kakown Habop XpOMOCOM MMEKT KNeTkM, obpasyomecs B pesynbTate MeNoTUYECKoro aeneHnsa?
23. Kak HasblBaeTcs My)XcKasi MonoBast KrneTka y XXMBOTHbIX?

24. Kak HasblBaeTcs XeHckasi nonoBasi Knetka y XMBOTHbIX?

25. Kak HasblBaeTcs kneTka, 06pa3yloLascst npu CNnsaHUM SALEKIETKN U CNepMnsa’?

26. Kak HasbiBaeTca oOpa3oBaHue 3apoabillia U3 HeONIO40TBOPEHHON AALEKNETKN?
27. MNepeuyncnute HasBaHWs aMUHOKUCIIOT, BXOASALWMUX B cocTaB berka.

LUKANTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTpOns

- OLEHKa «3ayTeHO» BbICTaBNAeTCs 0BydalollemMycs, ecrivu BOMPOC PackpbiT, BO BPEMS AMCKYCCUM
BbiCKasblBaeTcs COOCTBEHHass Touka 3peHust Ha obcyxaoaemyilo npobrnemy, AEeMOHCTpPUpyeTcst
CNocoBHOCTb apryMeHTMpOBaTh AoKa3blBaeMble NONoXKeHUs U BbIBOAbI.

- OUEHKa «He 3a4TeHO» BbICTaBNAeTcs, ecnu obyyalowuiics He crnocobeH [ndokasaTb WU
aprymeHTMpoBaTb COGCTBEHHYI0 TOYKY 3pEHMsi MO BOMPOCY, He CrnocoGeH CccbiNnaTbCA Ha MHEHUS
BedyLUX crneumnanncTos no obeyxaaemMoii npobneve.

8.2. TeKyLM KOHTPONb yCNeBaeMoCTun
B TeueHne cemecTpa, MPOBOAMTCS TEKYLLUA KOHTPOSb YCNEBAEMOCTM MO AUCLMIIINHE, K KOTOPOMY
obyyarLmincsa gomkeH ObITb NOATOTOBIIEH.
OTcyTcTBME MPOMNYCKOB ayAWTOPHbIX 3aHATUWA, akTuBHasd paboTa Ha MNpakTUYecKMX 3aHATUAX,
obuee BbINonHeHWe rpaduka y4yebHom paboTbl ABMASOTCS OCHOBAHMEM 151 MOMYyYEHUS NMOJTOXUTENTbHOM
OLEHKW MO TEKyLLeMY KOHTPOTIO.
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BOMPOCbI
ANA caMoNoAroToBKN K 3aHATUAM

Tema 1. NpeameT N OCHOBHbIE NOHATUS BUOMeTpUN
1. Kakve 3agaum peliaeT BapmauMoHHas ctaTucTuka?
2. KakoBbl npaBuna hopmMmpoBaHus BbIGOPKN?
3. UTo o3Ha4vaeT TpeboBaHue penpe3eHTaTUBHOCTY BbIGOPKN?
4. Kakne Tvnbl BApnaLMOHHbIX psgoB Bel pasnuyaete?
5. MpueegunTe NnpuMmepbl KAYECTBEHHbIX Y KONMMYECTBEHHbLIX NPU3HAKOB B XXMBOTHOBOACTBE.

Tema 2. OCHOBHbIE XapaKTePUCTUKN BapbUPYIOLUNX 06 HLEKTOB
1.Kakumn cnocobammn paccunTblBaeTca CcpeaHas apudmeTndeckas B Manonm un  6onbLiown
BblOOpKax?
2. YT0 Ha3blBaeTCH YCITIOBHOWM CPedHEN M Kak OHa onpeaensietca?

3. B kakux eQuHNLax U3MEPEHNs U C KaKoW TOYHOCTbLIO BhipaxkaeTcs X OAaHHOro npusHaka?

4. B kakux cnydasax MpuMMeHsieTca pacdeT cpedHen apudMeTU4ecKon, a B Kakux — cpedHen
B3BELUEHHON?

5. Kakve cpegHvne BENUUYMHBI UCMONb3YTCA B BMOMETpUN, KPOME ABYX Ha3BaHHbIX, U AN OLEHKU
KaKux Npu3HaKkoB?

6. Kakve HasBaHuA M cpegHue 3HadeHus MnokasaTenen XO3sIMCTBEHHO-MONE3HbIX MNPU3HAKOB
XMBOTHbIX Bbl ycBOMNYM 13 peLleHHbIX 3agay?

.Tema 3. BbIGOpOUHbIN MeTOoA U OLeHKa reHepanbHbIX NapamMeTpoB
1.Kakon ctaTuctuyeckmii nokasaTternb xapakrepusyeT pasmax MU3MEeHYMBOCTU Npu3Haka?

2410 nokasbiBaeT cpefgHee KBagpaTuyeckoe OTKNOHEHue?

3.B kaknx cny4aax ons xapakrepucTUKM U3MEHUYMBOCTU MPU3HAKOB NPUMEHSIOT KO3 MULNEHT
Bapuaumm?

4 Kakve Buabl olunbok MOryT BCTpeyaTbCs Npu CTaTUCTUYECKOM aHanmae?

5.4T10 03HauaeT cTaTncTUYeckas olwmndka cpegHen apnupmeTnHeckon BeNUUYNHbI?

Tema 4. Kputepuun 4OCTOBEPHOCTU OLIEHOK
1. Kak onpegenuTb KpUTepuii LOCTOBEPHOCTM Pa3HOCTU ABYX CPEAHUX apudMETUYECKUX?
2. Kak nonb3oBaTbCs BbIYUCIIEHHBIM KpUTEPUEM LOCTOBEPHOCTU Pa3HOCTM

Tema 5. KoppensiuMoOHHbIN aHanu3
1. Kakum moxeT ObITb XapakTep B3auMOCBS3U Mexady npuaHakammn?
2. Akon MoxeT ObITb CTEMEHb B3aMMOCBSA3N MexXay npu3Hakamun?
3. B kaknx npegenax sBapbupyeT UMpoBoe 3Ha4YeHue KoadduLneHTa koppensaumm?

Tema 7. 3aKOHOMEPHOCTU HacneAo0BaHUS NMPU3HAKOB NPU NOJIOBOM Pa3MHOXEHUN
1. Kakve 3akoHbl HacregoBaHust MpusHakoB ccpopmynmposan . MeHngens, npoBogs MoOHOrMbpugHoe
cKkpewBaHme?
2. [anTe onpeaeneHne roMo- U reTepo3nroTHor ocobu. CKonbko TUMOB rameT OHW MPOM3BOAAT?
3. Kakve chopMbl B3aMMOAENCTBUA MOTYT NPOSIBISTL arvienbHbIE reHbI?
4. Kak HacneayoTcs rpynnbl KPOBU Y NOAEN U CUCTEMBI TPYNN KPOBU Y XKMBOTHBIX?
5. Kakne uyucnoBble COOTHOLUEHUSI TEHOTUMOB U (PEHOTUMNOB HAOMIOL4AKTCSA B MEPBOM U BTOPOM
MOKONEHMSAX MOTOMKOB NP HEMOMHOM AOMUHUPOBAHUN?
6. Uto Takoe MHOXecCTBeHHbIe annenu? KakoBa npypoga nx BO3HWKHOBEHNS? Kakoe npakTtnyeckoe
3Ha4YeHMEe OHN UMEKT?
7. KakoBbl 0cOBeHHOCTU (HEHOTUMUYECKUX WM TEHOTUMMYECKUX pPacLUENfEHUn B MOTOMCTBE OT
aHanMa3upyrLLEero CKkpeLmnBaHma?
8.Kakoe 3HauyeHMe B NpaKTUKe Cenekuun >XMBOTHbIX WMMEIT BO3BpaTHOE W aHanusupyollee
cKkpewmBaHme?
9. Kakne coctosiHusi netanbHbix reHoB Bam n3BecTHbI? [Mpy KakoM COCTOSHWMM neTanemn npoye
BECTU CENEKLMI0 Ha UX YCTPaHEHNE U3 NONYNALUN XNBOTHBIX?
10. Mpn kakom nogbope poaMTENbCKMX Map MOXET 4valle NpOosiBNATbCSA AEWCTBME NeTalbHbIX
reHoB? 1. Kakme Tunbl B3aMMoOLeNCTBUSA HeanmnerbHbIX reHoB Bam n3BecTHbI?
11. Kakve reHbl M MX B3aMMOOEWCTBMS Yalle BCero onpeaenditT KayeCTBEHHble, a Kakune —
KONMYeCTBEHHbIE NPU3HaKM opraHusma?
12. HasoBuTe XO39MCTBEHHO-MOME3HbIE MPU3HAKN KMUBOTHbLIX, MMEKLME MONUMEpPHbIA XapakTep
HacneoBaHus.
13. YTo Takoe netanbHble 1 CyOBUTANbHLIE FEHbI, FEHbI-CYMN-PEeCcCopbl, reHbl-MOANMMKATOPbI, reHbI-
MyTaTopbI?
14. YTto 03Ha4YaeT NEHETPAHTHOCTb M SKCMPECCUBHOCTbL FEHOB?
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Tema 8. XpomocomHasi Teopusi HacneaACTBEHHOCTMU.
1.B yem 3akntovaeTcsa reHeTnyeckass pekomouHauua? Nepevncnute nNpouecchl,
obycnoBnueawLLme eé.
2. Kakve gaHHble CBUOETENbCTBYIOT, YTO B XpPOMOCOME coAepXuTcs 6onblue ogHoro reHa?
3.Kak MOXXHO onpefenvTb paccTosHMe Mexay reHammu?
4.Ha ocHOBaHUM KaKuX AaHHbIX COCTaBMSIOTCS reHeTu4Yeckme kapTbl xpomocom? Kakoe
npakTU4ecKkoe 3Ha4YeHne OHU UMEHT?
5. MNepeuuncnurte ocHOBHbIE NnonoxeHusa Teopumn T.MopraHa.

Tema 9. NeHeTHKa nona.
1. CKONMbKO TUMOB rameT, pasnUYalroLLMXCcss MO TMOSIoBbIM XpoMocomaMm, obpasyeTcs npu
rameToreHese:
a) y KopoBbl 1 Obika;
©0) y Kypuupl 1 neTyxa.
2. Kakyto ocobeHHOCTb HacrnefoBaHUsA M MPOSIBIEHNUS NMPU3HAKOB, CLIEMSIEHHBIX C MOJSIOM, UMeEeT
reteporaMmeTHbln non?
3. Kak Ha npakTuke Mcnonb3yeTcs CLENIEHHOCTb NpK3Haka ¢ Nosiom?
4. Yto Takoe Kkpucc-Kpocc-HacnegosaHme ?
5.4em oTnnyaeTcs cuenneHHoe ¢ NoNIoM HacneaoBaHWE NPU3HAKOB OT CLEeMNNIEHHOTO ayTOCOMHOMO
HacnegoBaHuA?

Tema 10. MonekynsipHble OCHOBbI HacneaACTBEHHOCTHU.
1. HaszoBute cTpykTypHble 0cobeHHocTn AHK 1 PHK.
2. Kakum obpasom [JHK coxpaHsieT HacneacTBeHHY0 MHpOpMaLMIO Ha NPOTSHKEHUM XKU3HN
opraHmama v B psiie NoKoNeHnn?
3.Kakune cdyHkumm BbinonHstoT PHK B kneTke?
4. Y10 TaKoe HyKneoTua, TPUMNNeT, KOAOH, reH?

Tema 13. NeHeTUKa nonynaAuunn.
1. YT0 Takoe nonynauus u Yuctasa nuHnA? Kakne pasnnyuusa mexay HUMm?
2. K kaknm BbiBOgAM npuwien VloraHHCceH B pesyrnbTaTe oTbopa B NONynsaumnsx U YNCTbIX IMHUAX?
3.Kakmmun napameTpamu xapakrepusyeTcs reHeTnyeckas CTpyKTypa nonynsumm?
4 KakoBa chopmyna Xapan-BanHbepra ans onpegeneHnss COOTHOLWIEHMS  FeHOTUNOB B CBOOOAHO
pasMHOXatoLencs (NaHMUKTUYECKON) nonynaumun?
5. Kakne npu4mHbl MOryT U3MEHUTL FrEHETUYECKYIO CTPYKTYPY nonynsauun?
6. Kak BHelIHASA cpefa BNUseT Ha CTPYKTYPY NonynsaumMu no reHotunam?
7..Kak BnustoT oT60p, CKpeLumMBaHne n MHOPUANHT Ha reHeTUYecKyto CTPYKTYpy nonynaumm?
8.4YT0 Takoe reHeTUYeckuin rpys?

LUKANA U KPUTEPUM OLIEHKHN
CaMonopAroToBKU NO TeMaM 3aHATUN

- OLeHKa «3a4YmeHo» BbICTaBMSETCA, €CNM CTyAEeHT Ha OCHOBE CaMOCTOSITENTbHOIO U3y4eHHOro
maTtepuana, CMOr BCECTOPOHHE PacKpbITh TEOPeTUYecKoe codepxaHue Tembl. Bnageet metogukamu npu
peLLeHnn NpakTUYecKnx 3agau.

- OUEHKa «HEe 3aymeHO» BbICTaBMNAETCH, €CN CTYAEHT HeaKkKypaTHO OdOPMUIT OTYETHbIN
matepuan B Buae pedepata Ha OCHOBE CaMOCTOATENIbHOIO MW3Yy4eHHOro MaTtepuana, He CMor
BCECTOPOHHE pPacKpbiTb TEOPEeTUYECKOe CoAepXaHue Tembl. 3aTpydHsieTcs peluaTb npakTuveckue
3agaun.

6. O6wmMe meToanYeCKMe peKOMEHAALUMN MO U3YYEHUIO
oTAenbHbIX pa3genoB AUCLUNIIUHbI

Mpw M3y4yeHUM KOHKPETHOrO pasgena AUCUMMIUHBI, U3 YACNAa BbIHECEHHbLIX Ha NEKLUMOHHbIE U
npakTUyeckme 3aHsATMsl, obyvalolleMycs crieqyeT YduTbiBaTb W3MOXKEHHbIE HWXKE pPeKoMeHZauuu.
O6paTnTe Ha HMX ocoboe BHUMaHWe Npu NOArOTOBKE K aTTecTaLuu.

PaGoTta no Teme npexzae Bcero npeanonaraet ee usydeHne no y4ebHuky unm nocobuto. Cneayet
o6paTuTb BHMMaHME Ha TO, 4TOo B noboli Teopuu, ecTb NuBo HeybeauTenbHble, NMGO Yepecuyp
abcTpaktHble, 1nMBO  COMHUTENbHbIE  MNonoxeHusa. [losTomy  HeobxoaMmo  BhblipabaTbiBaTb
CaMOCTOSITENbHbIE CYXAEHWS, AOMOMHSA WX aprymeHTauuen, 4To U crnepyeT OEeMOHCTpUMpoBaTb Ha
cemuHapax. [ns BblpabOTKM CaMOCTOSITENBHOMO CYXAEHUSI BaXHbIM SIBNSETCS yMeHue paboTtatb C
Hay4yHOW nuTepaTypoi. [losToMy paboTta Mo TeMe KpoMe €€ M3y4YyeHuss Mo y4yebHuKy, nocobuto
npegnonaraet TakKe MOUCK MO TeMe HaydHbIX CcTaTel B HaydHbIX XypHanax. Bbibop crtatby,
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OTHOCSLLENCS K TeMe, Nnydlle genatb No NocnegHum B rogy Homepam, rae npuBOAMTCS NepeyeHb cTaTen,
onybnIMKOBaHHbIX 3a rOA.

CawmocTosATenbHaa NoOAroToBKa npegnoriaraeT UCNonb3oBaHNe psga METOO0B.

1. KoHcnektupoBaHune. KoHcnekTupoBaHWe MO3BOMSET BbIAENUTb [NlAaBHOE B U3y4aemMoMm
MaTepuarne v Bbipa3nTb CBOE OTHOLLEHMNE K pacCcMaTpMBaeMon aBTopoM npobneme.

TexHvka 3anuncen B KOHCMEKTE WHAMBWAYalbHA, HO €CTb PS4 NPaBuil, KOTOPbIE MOTYT MPUHECTU
nomb3y ero COCTaBUTENIO: HAYMHAsA KOHCNEKT, criefyeT 3anucaTb aBTopa n3y4yaemoro npov3BeaeHusi, ero
HasBaHWe, UCTOYHWK, FAe OHO Ony6rMKoBaHo, rod nsgaHuns. Nopagok KOHCNEKTMPOBaHNS:

a) BHMMaTernbHOe YTeHWe TEKCTa;

©) nonck B TEKCTE OTBETOB Ha NOCTaBEHHbIE B U3y4aeMOn TeMe BOMpPOChI;

B) KpaTKOe, HO YETKOE N NMOHATHOE U3NOXEHNE TEKCTA;

r) BbigeneHune B 3annucu Hanbonee 3HaYNMbIX MECT;

[) 3anucb Ha NONAX BO3HUKAIOLLMX BOMPOCOB, MOHATUN, KATErOPUIA U CBOMX MbICIIEN.

2. 3anncu B opmMe Te3nCcoB, MfaHOB, aHHoTauunk, (OPMYNMPOBOK onpedenennin. Bce
nepeyvmcrneHHbele OopMbl MOMOralT ObICTPON OpuMeHTauuuM B NOArOTOBMEHHOM MaTepuane, nogbope
aprymMeHTOB B MOMb3y UMW NPOTMB KaKoro- NMbo yTBepXKOeHus!.

3. CrnoBapb noHSATUN 1 kateropuin. CocTtaBneHne crioBaps noMoraeT GbICTpee ocBauBaTb HOBbIE
MOHATUA W KaTeropuu, yBepeHHee MMK onepupoBaTb. [logoOHbI cnoBapb crnegyeT BECTU YEeTKO,
pa3bopymBo, 4TObbI YAOBHO 6bINO MM nonb3oBaTbCda. M3 npuBegeHHoro B YMK rmoccapus HyxHO K
KaXXgoMy cemmHapy BblbupaTtb MOHATUS, OTHOCALUMECS K U3yvyaemon TeMe, O6beanHATb MX NOrnYecKon
CXeMOl B COOTBETCTBMM C BOMPOCaMN CEMUHAPCKOro 3aHATUS.

Paszgen 1 BBogHas. MpeameT u 0oCHOBHbIE NOHATUS BMoMeTpUn

MpeameTom OuMoOMeETpuM CriyXuUT nMobGon Gronornyecknin 06BLEKT, NM3y4YaeMbll C MPUMEHEHUEM
cyeTa UnNM Mepbl, T.e. C KONMYECTBEHHOM CTOPOHbI B Uensx 6ornee unn mMeHee TOYKOW OLEHKU ero
Ka4yeCTBEHHOIo COCTOSIHUS.

Mpn 3TOM MMeloTCA B BMOY HE €AMHWYHbIE, a rpynnoBble OObeKThl, T.e. SBMEHNS MaccoBble, B
chepe KOTOpBbIX nposBRAlT cBoe aenctene cTaTnyeckue 3aKOHbI.
O6bI4HO HabnoaeHNs NPOBOAAT Ha rpyMNnoBbIX 06bEKTax, HanpMmMep, Ha 0CoBAX OAHOro U TOro Xe BUAA,
norna u Bo3pacTa, KOTopble pacCMaTpPMBaOT KakK COCTaBHbIE 3NIEMEHTbI, UMK YNeHbl FPYNMnoBOro 06bekTa,
W Ha3bIBaloT eAnHNLaMu HabnwaeHus.

MHOXEeCTBO  OTHOCMTENbHO  OAHOPOAHLIX, HO WHAMBMAYANbHO  PasNMYMMbIX  eOuHWUL,
06beaAVHEHHbIX ONA COBMECTHOro (rpynnoBOro) U3ydeHusl, HasblBaloT CTaTUCTUYECKON COBOKYMHOCThIO.
[MoHATME CTaTMCTUYECKOW COBOKYMHOCTU — OOHO M3 PyHAaMeHTarnbHbIX BuomeTpmnyeckmx noHAaTun. OHo
DOasupyeTcsa Ha NpyHUMNE Ka4eCTBEHHOW OAHOPOLHOCTM €€ CoCTaBa.

CratucTnyecKknin KOMMEKC COCTOUT M3 PasHOPOAHbLIX rpynn, 06beAnHEHHbIX AN COBMECTHOro
(komnnekcHoro) u3aydeHus. [pu DTOM Kakaas TPYIIIA, BXOASAWAS B COCTaB KOMMMeKca, AOSKHa
COCTOSATb N3 OOHOPOAHbIX 3NIEMEHTOB.

Bonpoc o dopme ob6beanHeHNs BUOMETPUYECKMX AaHHbIX 3KCMEepPUMEHTaTop pellaeT caMm B
3aBMCMMOCTU OT 0O6bekTa U Lenu nccnegosarus. ObbeanHsaeMble B CTaTUCTUYECKYI0 COBOKYMHOCTb UIN
CTaTUCTUYECKMI KOMMMEKC pe3ynbTaTbl HabnwaeHun nNpeacTaBnsioT HEKYH CUCTEMY, HE CBOAMMYIO K
CyMMe COCTaBnAlLWNX ee eANHNL UM KOMMOHEHTOB.

Paznen 2. OCHOBHbIe XapakTepPUCTUKN BapbUPYHOLINX OOHEKTOB

BapVIaLLI/IOHHbIe pagbl U uUx rpaq)vn(m [akT HarnagHoe npeacrtaBlieHUWe O BapbUpOBaHUMU
NPU3HAKOB, HO OHW HEeOOCTAaTOYHbl AONAd NOJIHOTo ONMUCaHUA BapbUPYHOLLMX NMPU3HAKOB. ﬂ,]‘lﬂ 3TOMN uenun
cnyxkatr  ocobble, NOrMYEecCKM U  TeopeTudeckm  OOOCHOBaHHbIE  4YMCMOBbIE  NoKasaTenw,
HasblBaeMble cmamucmu4eckumu xapakmepucmukamu. K HAM OTHOCSATCS, npexae Bcero, cpedHue
eenluqUHbl U roka3amesnu Bapnaumm. CpegHue BenuuuHbl 06nagaloT OOMbLIOW YCTOWYMBOCTHIO,
CMOCOBHOCTLIO XapakTepm3oBaTh rpynny OAHOPOAHLIX €OUHUL, OOHUM (CpeaHUM) Ynucrom. XoTsa cpegHue
BENMUYMHbI abCTpakTHbI, HO OHM NOHATHLI. CpegHU POCT, CPELHNAS YCNEeBAEMOCTb, CpeaHuUi pesynbtaT
rpynnbl B TECTE U AP. — BCE 3TO NMOHSTUS O KOHKPETHOM.

CpedHee apughmMemuyveckoe 3Ha4yeHUe — OfHA W3 OCHOBHbIX XapakTEPUCTMK paga
HabnogeHun, Hambonee 4acTo wucnonb3yeTcs B MNpakTuke. OTOT MNokasaTenb SABMASETCA LEHTPOM
pacnpefeneHuns, BOKpYr KOTOPOro rpynnupyrloTcsl BCe BapyaHTbl CTaTUCTUYECKON COBOKYMHOCTMU.

K xapakrepuctukam Bapuauun, unm konebnemoctu pesyrnbTaToB U3MEPEHUA OTHOCATCS pa3max,
avcrnepcus, cpegHee KBagpaTuyeckoe OTKITOHeHMe, KoaddrumeHT Bapraumn.

CpengHve BenNUUMHbI He copgepXaT MOSNHOM MHopMauun O BapbupyllWnMx obbekTax. [lpu
OOVHAKOBbIX CPedHWX XapaKTepusyemble UMW MPU3HakMm MOryT OTnMyaTbCA MO BEMMYMHE Bapuauumu,
KOTOpas yKasblBaeT, HACKOMNbKO CUbHO pe3ynbTaThl OTKITOHATCS OT CPEAHEro 3HaYeHus.
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CambIn NpocTon NokasaTenb Bapmaumm — 3To pa3max BapbupoBaHus. OH paBeH pasHOCTU Mexay
HanbOMbLUNM 1 HAUMEHBLUVMM Pe3yNbTaToOM U3MEpPEHMS.

OpHako aTOT MokasaTenb He OTpaXkaeT XapaKTep BapbMpOBaHWsS BCEX pe3ynbTaToB, M MNO3TOMY
Ha nMpaKkTMKe WCNOMb3YIT APYIY0 XapakTePUCTUKY Bapuauunm — oucrepcuro, KoTopas ruvlieHa
yKa3aHHOro HegocTaTka.

Oncnepcusa paBHa cpefHeMy 3HAYEHNIO CyMMbl KBA4paToB OTKITOHEHWIN pe3ynbTaToB U3MEPEHUN
OT UX CpeaHero pesynbraTa.

Hapsgy ¢ gucnepcvert  BaXHeWLWeW  XapakTepuCTUKOM  Bapuauumn  CRyXuT cpegHee
KBagpaTudeckoe OTKIIOHEHUE G, NpeAcTaBnstowee cobor KopeHb KBagpaTHbI U3 AUCNepCcuun.

OTa BenuyuHa BbipaXkaeTcs B TeX e eamHuuax, YTo U caMu pesynbTaTbl U3MEPEHU, 1 4acto
okasbiBaeTcs 6onee yqoGHON XxapaKkTepUCTMKON, YeM ANCNEepPCUs.

Ovcnepcusa n cpegHee kBagpaTUYeCKoe OTKIMOHEHWE — BENWUYMHbLI abCoMOTHBIE, BblpaXeHHbIE B
TeX eAuHuMUax, Y4To W xapakrepusyembld MMu npusHak. [loaTomy, Korga BO3HMKaeT HeobxoaMMocTb
CpaBHUBAaTb M3MEHYMBOCTb MPU3HAKOB, UMEKOLLUX pasHble eaUHULIbI U3MEPEHUI, HYXXHO MCMOMNb30BaTb
OTHOCWTENbHbIE MokasaTenu Bapuauunm. OHUM K3 TakMx MoKasatenen sABnseTcs KO3IPdULMEHT
Bapuauum V.

KoadhuumneHT Baprauum — 3TO OTHOLLEHNE CPEeAHEro KBagpaTU4eckoro OTKITOHEHUS K CpeaHeMmy
apnMeTUYECKOMY 3HAYEHUIO, BbIPAXKEHHOE B NPOLEHTax

KoadhcuumeHT Bapuaumm ucnonb3yeTcsd M Kak rMokasaTefNlb OZHOPOAHOCTM  BbIOOPOYHbIX
HabnogeHun. TpuHATO cuuTatb, 4YTO ecnn  Ko3duuueHT Bapuauum He npeBbiwaetr 10 %,
BapbMpoBaHWe cymMTaeTcs cnabbiM, TO BbIGOpKa OOHOPOAHAs, T.€. NMOMyYeHHON M3 OOHOW reHeparnbHON
COBOKYMHOCTMW.

Pasgen 3. BbiIGOpOYHbLIN MeTOA U OLeHKa reHepanbHbIX NapamMeTpoB

BbiGopouHbin MeToA npeacTaBnseT coboW MeTod HEeCMOWHOro HabniodeHusi, npu KOTOPOM
0oT6Op M3 OCHOBHOW COBOKYMHOCTW BLIMOSMHAETCA B Cry4yaHOM MOpsidke, B COOTBETCTBUM C HAay4YHbIMU
npyHUunaMmm Teopmun BolbopoyHoro metoga. OCHOBHbIE MPUHLMMLI BIGOPOYHOro METOAA — Cry4amHOCTb
oTbopa (paBHOM BO3MOXHOCTU nonagaHus B BbIBOPKY) M penpes3eHTaTMBHOCTb, NpeacTaBMTeNsCTBO MO
BCEM MpPU3HaKam n3y4yaemomn COBOKYNMHOCTMU.

BbibopouHoe HabniogeHve — HecnnowHoe HabnaeHne, BbINONHEHHOE BblIOOPOYHBIM METOAOM,
npu KOTOPOM OTOBpaHHas YacTb U3y4aeTCs, a pe3ynbTaThbl PaCNPOCTPaHATCA Ha BCHO COBOKYMHOCTb.

[MaBHbIM yCNoOBMEM KayecTBa MEPBUYHbIX AaHHbIX CTaTUCTUYECKOro HabnwaeHus sBnseTcs
AOCTOBEpPHOCTb M nonHoTa. B npoBegeHwn psga wccnegoBaHuin Hanbonee npeanovTUTENbHbBIM
npegcraensieTcs BbIOOPOUHbIN MeTod. B ocHoBy oT6opa BbIGOPOUYHBIM METOAOM FIEXUT NPUHLMN PaBHON
BO3MOXXHOCTM MNonagaHns B BbIOOPKY KaXOOW eAMHWLbI reHepanbHOW COBOKYMHOCTM, CITy4alHOCTbIO
oTtbopa.

Mpn noboM CTaTUCTUYECKOM UCCNEAO0BaHUW CMMOLIHOM MMM HECMSOWHOM BO3HMKaKT OLWNOKK

OBYX BWAOB: peructpauum u penpeseHtatmBHOCTU. OWNBKM perncTpauumn BO3HWKaOT B pesynbTarte
cbopa, 3aHeceHus MHopMauun 06 n3yyaeMoM SBMEHUM UK NpoLecce N MOryT BbiTb CriyYyanHbIMU
(HenNpegHaMepeHHbIMW,  HEeUCKaXalwWMMM  obLe KapTuHbl  SABMEHWS) W cMcTeMaTUyYeCKUMM
(TeHOEeHUMO3HbIMU UNN NpegHaMepeHHbIMU, YMBILLFIEHHO UCKaXKaloWuMKn KapTuHy asnexus). Owmnbkm
penpe3eHTaTMBHOCTU MPUCYLLUN TOSMBbKO HECMMOLWHOMY CTaTUCTUYECKOMY HabnoaeHNI0 1 BO3HUKAKOT B
CBSI31 C OTNMYMEM BbIOOPOYHOW U reHeparnbHOW COBOKYNMHOCTEW.

Ycnosue cniydanHocTu oTbopa npeaynpexaaeT nosiBfieHne CUCTEMaTUYECKMX (TeHAEHUMO3HbIX)
owmnbok 1 pgenaer BO3MOXHOM OLUEHKY OwWwnbkn npeacTaBuUTeNbCTBa (penpe3eHTaTMBHOCTY).
OueBnaHoe oTnNMuMe BbIOOPKM OT reHepanbHOM COBOKYMHOCTM MO3BONseT caenaTb BbIBO4 O
pasnNMunax B OLIEHKe rfokasaTenew, XapaKTepu3ylolwmux reHepasnbHyl0 COBOKYMHOCTb (reHeparibHbIX
napameTpoB) 1 BbIGOPKY (BbIGOPOYHBLIX NapaMeTpoB). TO OTNMYME COCTaBNAET OWNOKY BbIOOPKU.

Owwubka BbIOOpKM  (PEMPE3eHTaTMBHOCTU)- pa3HMUa  Mexay  3HavyeHMeM  MnokasaTens,
Mony4yeHHOro no BbIOOpPKE UM reHepanbHbiM napameTpoMm. Owwubka BbIOOPKM OueHMBaeTCcs B
3aBMCMMOCTM OT MeToda oTbopa NoBTOPHOrO wunu 6ecnoBTOpPHOro. Tak MOBTOPHbI  MeToA
npencrtaensieT cobon BbIGOP eanHMLbI COBOKYNMHOCTM U BO3BPAT €€ B OCHOBHYIO COBOKYMHOCTb MOCHe
peructpaumMm ee CBOWCTB W MNPU3HaKOB, NMpW 3TOM BbiOpaHHas eauHULA MOXET CHOBa CHYXWTb
obbektom oTtbopa. lNpu GecnoBTopHOM OTOOpPE eauMHMLIA COBOKYMHOCTW, MonaBlwasi B BbIOOPKY, B
reHepanbHyl0 COBOKYMHOCTb He BO3BpallaeTcsi, Npu Takoh BbIOOPKE YMCIEHHOCTb eauHuL
reHeparnbHOM COBOKYNMHOCTU COKpaLLaeTcs.

Paspgen 4. Kputepun 0OCTOBEPHOCTU OLIEHOK
MeToa oOUEHKM [OOCTOBEPHOCTM PA3HOCTU MoKasaTenem WM CpedHux BEenMYMH MO3BONSET
YCTAHOBUTb, CYLLECTBEHHbI I BbISIBIEHHbIE PA3NU4YNs, UIN OHU SBMSOTCA pe3ynbTaToM AeNCTBUS
CnyvarHbIX NPUYKH.
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B ocHoBe meToda nexuT onpefeneHne Kputepusa 4oCToBepHOCTU "t", KOTOPbLIA paccUMTbLIBaETCS
no crneyuanbHbiM YOpMynam Ans CPeaHUX U OTHOCUTENbHBIX BEMUYMH.

Mpn 6Gonblon BbIOOpPKE pas3nuuMe [OCTOBEPHO Npu t>2, 4YTO COOTBETCTBYET BEPOSATHOCTM
fesowmnboyHoro nporHosa pasHow unu Gonee 95%. Mpu BenMunHe KoaddrUMEeHTa JOCTOBEPHOCTM t<2
cTeneHb BeposiTHOCTM Ge3owmnboyHoro nporHosa meHee 95%. Npu Takow cTeneHun BEpOATHOCTU Mbl HE
MOXEM YTBEpXAaTb, YTO MOJydeHHasi pa3HOCTb MokasaTenen OOCTOBEepHa C AOCTAaTOYHOW CTEMEHbIo
BepoATHOCTW. B atom cnyyae HeobxoAMMO NONyYMTb AOMNOSHWTENbHbIE AaHHbIE, YBENUYMB 4MCHO
HabnogeHun. Ecnu nocne yBenuYeHUsS YUCIEHHOCTM BbIOOPKW, W, COOTBETCTBEHHO, YMEHbLUEHUSI
ownbKM penpes3eHTaTMBHOCTU, pasnuune MpOoAOMKaeT OCTaBaTbCA HEOOCTOBEPHbIM, MOXHO CYMTaTb
OOKa3aHHbIM, YTO Mexay CpaBHUMBAEMbIMW COBOKYMHOCTSAMM HE OBHAPYKEHO Pasnuyuin no nlyv4aemomy
NpU3Haky.

[na onpepeneHnss OOCTOBEPHOCTM pPa3nuuUin MeXAy OBYMS nokasatensaMuv unm cpegHumu
BEMMYMHaAMM MpU MarnoMm uucne HabnogeHUn KpUTEpUn OOCTOBEPHOCTWM OUEHMBaeTca no Tabnuue
3HayeHun kputepus t CTblogeHTa No Yucny cTeneHen cBoboabl, KOTOPoe Npu 3TOM ONpedenseTcs Kak
cymMmma yucen HabngeHun B Kaxkgon rpynne 6e3 opyx.

Pasgen 5. KoppensiuMoHHbIN aHanus3

KoppensaumnoHHbIn aHann3s — meTon o6paboTkM CTaTUCTUYECKMX AaHHbIX, 3aKMoyaloWnnes B
U3y4eHUU CBA3N MeXAy NepeMeHHbIMU.

Llenb koppensaunoHHoro aHanusa - obecneuntb nonyyeHne HekoTopon nHdopmaumm o6 ogHown
nepemMeHHOn ¢ NMOMOLLbIO APYroi nepemMeHHon. B cnyyasx, korga BO3MOXHO JOCTUXEHUE Lienn, roBopaT,
YTO NepeMeHHble KoppenupyloT. Koppenauma oTpaxaeT nvb JIMHEVHYI0 3aBUCMMOCTb BEMNWYUH, HO HE
oTpaxaeT UX (PYHKUMOHaNbHOW CBA3SHOCTW. Hanpumep, ecrnv BblYUCINUTL KOIMMULMEHT KOppensumun
mexay senuunHamm A = sin(x) n B = cos(x), To oH OygeT GnM30K K Hymio, T.e. 3aBUCMMOCTb Mexay
BenMYMHammn oTCyTCTBYeET.

Mpun nccnegoBaHUs KOPpPENALMUM MCNOMb3YIOTCH rparuyeckuin N aHanUTUYECKUN NOAXOAbI.

padmyecknin aHann3 HavyMHaeTCs C MOCTPOEHUS KoppensuuoHHoro nons. KoppensunoHHoe
none (unuM puarpamma paccesiHusl) SBNAeTcs rpaduyeckon 3aBUCMMOCTBIO MEXAy pesynbTaTtamu
n3MepeHun Osyx npusHakoB. [Ing ee NOCTPOEHWUs UCXOOHble AaHHble HaHOCAT Ha rpadwmk, oTobpaxas
KaXgylo napy 3HaveHun (xi,yi) B BMAE TOYKM C KoopauHaTamu Xi U yi B MPSIMOYrofibHOW cucteme
KoopauHar.

BusyanbHbI aHann3 KoppensumMoHHOro nons no3BonseT caenartb NpeanonoxeHve o popme u
HanpaBneHnn B3auMMOCBA3M  [OBYX  Uccnegyemblx nokasaternen. [lo  dopme  B3aMMOCBS3M
KOppensuMoHHble 3aBUCUMOCTU TMPUHATO pas3fensdTb Ha NUHENHble W HenuHenHble. Mpu nMHenHon
3aBUCMMOCTU ornbaroLas KoppensumMoHHoro nomns 6nuska Kk annuncy. JIHelHas B3aMMOCBA3b ABYX
CNnyvarHbIX BENVYUH COCTOUT B TOM, YTO MPM YBENUYEHUM OAHOM Crly4anHOW BeENUYMHLI Apyrasi
crnyyanHas BenuymMHa MMeeT TeHAEHUMIo Bo3pacTaTthb (M yobiBaTb) NO IMHENHOMY 3aKOHY.

3HaueHne ko3 PULNEHTa KOPPENALNN MOXET N3MEHATLCA B Ananas3oHe ot -1 go +1:

ABconoTHoe 3HayeHue KkoadduumeHTa KoOppensuum nokasblBaeT Cuiy B3aMMOCBHA3W. Yem
MeHbLUe ero abconTHoe 3HadeHue, Tem cnabee cBA3b. Ecnm OH paBeH Hym, TO CBA3b BOOOLLE
oTcyTcTBYeT. Yem Bonblie 3HadeHne Moayns koadpuuueHTa Koppensuum, TeEM CUrbHee CBSA3b U TeM

MeHblue pasbpoc B 3HaueHWsix - inpu KaxOAOM (UKCUPOBAHHOM 3HaueHwun i . 3Hak koadduumMeHTa
KoppenauMn onpeaensieT HanpaBneHHOCTb B3aMMOCBA3W: MUHYC — oOTpuuaTenbHas, Mmoc —
MONOXUTENbHas.

Paspgen 6. FeHeTuKa kak 6GuMonoruyeckas Hayka

eHeTMKa — HayKa O HacnNegCTBEHHOCTU U U3MEHYMBOCTM XMBbIX OPraHM3MoB. [JaTon poXxaeHus
reHeTukn cuntaetca 1900 rog, Korga He3aBMCMMO Apyr OT gpyra Tpu ydeHbix . Je-®pus, K. KoppeHc
n 3. Yepmak NOBTOPHO OTKPbINM 3aKOHbI, ycTaHoBMeHHble . MeHaenem B 1865 rogy. B HacToswee
BPEMS reHeTUKa 3aHMMaeT LeHTpanbHoe MecTo B Guonorun.

HacnencTtBeHHOCTb — CBOWCTBO  XKMBbIX OpraHuamoB obecneudvMBatb MartepuanbHyto U
hyHKLMOHAmNbHY0 NPEEMCTBEHHOCTb MeXAyY MOKOMNEHUAMHN, a Takke obycnaBnmeaTtb cneumduyeckmin
XapakTep MHAMBUAYanbHOIO pasBUTUS opraHMaMoB. Kaxabli BUA XUBOTHbLIX Y pacTEHWn COXpaHsieT B
psay NOKONEHW XxapakTepHble NS Hero YepThl: KypuLa BbIBOAUT UbIMAAT, OBUA POXAAET ArHAT, POXb
BOCMPOM3BOAUT POXb U T.4., MPUYEM KaXKAbIN BUI, XXMBOTHBIX U pacTeHWIA, Kyaa Obl ero He NepeBo3nnm
M B Kakne Obl yCnoBuMsi €ro He MOMeLanu, €crnMm OH COXPaHUT CMOCOBGHOCTb pPa3MHOXaTbCs,
BOCMpOM3BEAET CBOM OCOOEHHOCTU. HekoTopble BUAbI MOTYT OCTaBaTbCA B TEYEHUE MUISIMOHOB NeT
OTHOCUTENTbHO HEM3MEeHHbIMW. Hanpumep, coBpeMeHHbI OMOCCYyM Mano 4Yem OTnu4aeTca oT
Onoccyma paHHero MesioBoro nepuoaa.

Hapsgy ¢ aBneHvemM HacneaCcTBEHHOCTW B NpeaMeT UCCReLoBaHNs FreHETUKN BXOAMUT U3ydYeHune
NU3MeH4YMBOCTU. MI3BMEHUMBOCTL — 3TO pasnuumMe mexay ocobsmm ogHOro U TOro e Buaa, Mexay
npeakaMmy m NOoTOMKamy Mo psiay NPU3HaKoB U CBOWCTB. Ecnn Mbl BHMMATENbHO NpoaHanusnpyem
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CTafl0 KOpPOB YepHO-MecTpon nopoAdbl, TO Npu obLliemM CXOACTBE >XMBOTHbIX 3TOW NOPOAbl Mbl
ObHapyXvM pasnuumnst mexgy HMMUM No macce, POpMe U pacrnofiokeHuo nATeH, popme poros,
pa3BUTMIO BbIMEHW, TeMMNepaMeHTy M OpyruM npusHakam. Cpean XXMBOTHBIX HET OBYX OpPraHu3moB,
MOMHOCTBIO MOXOXMX APYr Ha Apyra, 3a UCKIIYEHNEM OQHOSNLOBBLIX GITM3HELOB.

Kak n nobas Hayka, reHeTuKa He MOXEeT pa3BMBaTbCH CAMOCTOSATENbHO, BHE CBA3W C APYTUMHU
Haykamu. OHa MOCTOSIHHO 3aMMCTBYET 3HaHWUS WM OOCTWXEHUS OpPYyrnx Hayk. B nepBywo oyepedb
HeobOX0AMMO OTMETUTb TECHYI CBHA3b [EHETUKM C 3BOSIIOUMOHHBIM ydeHumem Y. [apsuHa,
HEOTbEMIEMOWN 4YacTbl0 KOTOPOro oHa sBnsetrcd. OCHOBHbIMW KPUTEPUAMU 3BOMOLUN ABMASAIOTCS:
N3MEHYMBOCTb, HacneaCTBEHHOCTb U €CTECTBEHHbIN OTOOp. eHeTnka Takke udydaeT 3TU ABMAEHUS U
nomoraeT NOHATb U 06 BSACHUTb C HAYYHOW TOYKM 3PEHNSA MHOTME BOMPOCHI 3BOMOLINN.

3HauuTtenoHoe BMMsIHWE Ha pasBUTME FEHEeTUKM OKasana LMTONOorMs — Hayka O CTpOeHun
knetkn. bes rnybokMx 3HaAHWA LMTONMOMMU HEBO3MOXHO MOHATb MaTepuanbHyl0 NPeeMCTBEHHOCTb
mMexay nokoneHusmu. Kak ycTaHOBNEHO, B KINeTKe 3a HacCneACTBEHHYH MHAOpMauuio OTBevarT
XpOMOCOMbI. IMEHHO 3TK opraHomabl KNeTku B 60MbLUEN CTENEHN MHTEPECYIOT rEeHETMKOB.

leHeTvka Takke cBA3aHa C Ovoxumwuewn, Tak Kak 6e3 3HaHWS XMMWYECKOW Mpupoabl reHa
HEBO3MOXHO NpeacTaBnTb npovecchl nepegaym HacneacTBEHHON nHdopmaLmm n
LeneHanpaBneHHOro BMeLIaTenbCcTBa B 3Tu npouecchl. OBWwun pasgen reHeTukn u bnoxmmmmn — ato
pa3gern HyKNenHoBbIE KUCHOTHI.

VMcnonb3oBaHne B KayecTBe 0OBbEKTA NCCNEeAOBaHU BUPYCOB U GakTepuint 00ycrnoBuo TECHYH
CBSA3b reHeTUKy ¢ MMKpobuonornen n Bupyconormen. B yacTHOCTU pasBuUTUE rEHETUYECKON NHXEHEPUU
3TO U €CTb YAa4YHOE COeQUHEHNE 3HAHUIN N OOCTUXKEHUA 3TUX HaYK.

eHeTMKa B CBOMX MCCReaoBaHUsX LUMPOKO UCMOMb3yeT MaTemMaTU4eCKMe MeTodbl, B NEpBYIO
oyepedb TEOPUIO BEPOSITHOCTM W BapuaUMOHHYK CTaTUCTMKY. BnepBble cratuctuyeckun meton
yaa4yHoO MpPUMEHMUIT AONns BbIICHEHUS 3aKOHOMEPHOCTEW HacnepoBaHus npusHakoB . MeHpens.
OcobeHHO WMPOKO MaTemaTuyeckMe MeToAbl UCCIeLOBaHUM MPUMEHSIIOT B HacTosilee Bpemsi Ans
N3y4yeHNs HacrneaoBaHWUS XO3SANCTBEHHO — MOSME3HbIX MPU3HAKOB Y XXMBOTHbLIX, YTO MNPUBENO K
BO3HWKHOBEHWIO BuomeTpun.

TeopeTnyeckme 3HaHWS, HAKOMMEHHbIE B NMPOLIECCE Pa3BUTUSI FEHETUKN, HaXOOAT NpakTu4ecKoe
npMMeHeHre. JTU 3HaHUS WCMONb3YKT CEeNeKUMOHepbl MpU CO34aHMUN HOBbIX COPTOB PacTeHWUiA U
nopon MBOTHbIX. Takum oOpa3om, reHeTuka cBs3aHa C Cenekuunen, pasBeAeHUEM XMBOTHBIX M
NnemMeHHbIM enom.

Pasgen 7. 3aKOHOMEPHOCTHW HacreAoBaHUS MPU3HAKOB NMPY NOJIOBOM Pa3MHOXEHUM

3HaHMe 3aKOHOMEpPHOCTEW HacneaoBaHWs MPU3HAKOB MpU MOSIOBOM Pas3MHOXEHWUM UMEET
Oonbloe 3HavyeHne B nnemeHHonm pabote. Kaxgbih opraHuam obnagaet GonbwyMM  4MCIOM
HacneaCTBEHHbIX 3a4aTKOB. 3Has 3aKOHOMEPHOCTU MX HacregoBaHUs, MOXHO NpeackasaTh KauyecTBO
OyayLiero noTomcTBa.

N3yyeHne 3akOHOMEPHOCTEN HacnefoBaHWS NMPU3HAKOB MPW CKpPeLMBaHWMM NPOBOAMTCS C
NMOMOLLIbIO TMBPUOONOrMYecKoro aHanusa, paspabotaHHoro .MeHngenem. CylHOCTb 3TOro MeToga
3aKnioyaeTcs B CreayoLLeM:

1. ns ckpewmBaHusa noabuparoTcst ocobu, pasnuyaromecs mexay cobor no ogHow, AByM
unun 6onee napam anbTepHaATUBHBIX (B3aMMOMWCKITHOHAIOLWMX) MPU3HAKOB, HanpMMep, kpacHas 1 6enas
oKpacka LIBETKOB, KOMOJOCTb M poraTtoCcTb Y KPYMHOro poraToro ckota u ap.

2. AHanu3 HacneaoBaHWsA NMPU3HAKOB NPOBOANTCS HA NPOTSXKEHMMN HECKOSTBbKUX MOKONEHNNA.

3. Mpu ckpelLMBaHMAX NPOBOAUTCS TOYHbIA KONMMYECTBEHHBINA YYET NPOSIBIIEHNST Y NMOTOMKOB
n3y4yaemblx NPU3HaKOB.

MoTOMCTBO, MONMy4Y4EHHOE OT CKpPEeLMBaHWUA OpraHM3MoB, MWMEKLMX HacneaCTBEHHbIE
pasnuuusi No u3y4yaemMbiM NpU3HakaMm, HasbiBaeTcs rmépuaamm.

Mpu rMbpuaoonorMyeckoM aHanuse [Ans  3anucy  pasfivuyHbIX  CXEM  CKpeLLuBaHus
MCNOMb3ylOTCH YCroBHble 0603HaveHus. Pogutenen obosHavawT OykBow P (oT natmHckoro crnosa
parents - poauTENK), JKEHCKUI MOM - 3HAKOM @, MYXCKOW - &, CKpeluBaHue - X, MOTOMCTBO - Byksoii F
(ot natuHckoro filialis - cbiHOBbA ). CornacHo 3akoHy MeHgens O 4uctoTe rameTt, B 3Urote u
COMaTUYECKUX KreTKax opraHuama MMeeTcs Mo [Ba annens OT KaxOoW napbl, OOUH M3 KOTOpbIX
nomny4eH oT oTua, ApYyron - oT matepun. B oTnnyme oT HKX, NONOBbIE KNETKM (raMeTbl) coaepaT TONbKO
Mo OLHOMY reHy U3 KaXk4oWn annenbHow napbl.

B reHeTMYeckMx cxemax CKpeLLMBaHUSA anneribHble reHbl NPUHATO 0603HavYaTb O4HOW U TOW
Xe OykBOW. [JOMWHaHTHbIE reHbl 0DO3HaYalTCa 3arnaBHbIMM OGykBamu naTtuMHCKoro andasuTta, a ux
peLLeCCUBHBIE annenu - NPONUCHLIMMU.

OpraHuam, nony4yMBlWIMIA OT OTUA W MaTepu oauvHakoBble reHbl (AA wunu  aa),
Ha3blBaeTCA roMO3UrOTHbBIM, a MOMYYUBLUMIA pasHble reHbl (Aa) - reTepo3NroTHbIM.

COBOKYNHOCTb HacneaCTBEHHbIX 3adaTkoB (FEHOB), MPUCYLLUMX OAHHOMY OpraHusmy,
Ha3blBaeTCH reHOTMIMOM.
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CoBOKYNHOCTb NPOSIBUBLLMXCHA NPU3HAKOB M CBOWCTB OpraHu3ma, siBfsOWNXCS pe3ynbTaTtoM
B3aMMOAENCTBUSA reHoTUNa C OKpyXatlLen cpeaon, HasblBaeTcs (PeHOTUMNOoM.

OpraHumambl C TFOMO3UIOTHbIM FEHOTUMOM 00pas3yloT rameTbl OOHOTO Twnma, a C
reTepo3nNroTHbIM - Pa3NMYHbIX TUMOB.

[amMeTamu Ha3bIBaKOTCA MOMOBbIE KNETKW, 0bpasylolmecs B pedynbtate 0coboro geneHus -
mMenosa. [Npn Menose NpPoUCXOOUT YMEHbLUEHME 4YMUCNla XPOMOCOM BABOE, MO3TOMYy B rametax
COOEPXUTCH TONBbKO OAMH FeH U3 KaXaow annesibHON Napbl reHoB.

Paspnen 8. XpOMOCOMHaﬂ Teopusa HacneaCTBeHHOCTHU

OcHoBononoxHuk Teopun Tomac NeHT MopraH, amepukaHCKuin reHeTuK, HobeneBCckMI naypear,
BblABMHYN runote3y o6 orpaHuyeHnmn 3akoHoB MeHaens.

B akcnepumeHTax OH Mcnonb3oBan MAo4OBY MYLLKY-4p030duiy, 0bnagaroLyo BaXHbIMU A11S
FEHETUYECKNX IKCMEPUMEHTOB KayecTBaMu: HENPUXOTIMBOCTbIO, MMOA4OBUTOCTbIO, HeBOoMnbLINM
KONMYEeCTBOM XPOMOCOM (YETbIpe Napbl), MHOXXECTBOM YETKO BblPaXXEHHbIX anbTePHATUBHbIX MPU3HAKOB.

MopraH 1 ero y4eHuKn yCTaHOBWIM CreayloLLee:

1. [eHbl, pacnonoXeHHbIe B OQHOM XPOMOCOME, HacneayTcs COBMECTHO UMK CLEMNMEHHO.

2. pynnbl reHoB, pacnonOXeHHbIX B OOHOW XpoMOcoMe, 0OpasyloT rpynnbl CUEMMEHUs.
Yucno rpynn cuenneHnsi paBHO ranfioMgHomMy Habopy XpoOMOCOM Yy rOMorameTHbIX ocoben u m+1y
reteporaMeTHbIX ocoben.

3. Mexxgy romonorMyHbiIMM XpPOMOCOMaMm MOXET MNPOUCXOAUTb OOMeH y4dacTkamu
(kpoccuHroBep); B pesdynbTaTe KPOCCMHIOBEPA BO3HMKAKT rameTbl, XPOMOCOMbI KOTOPbIX codepxat
HOBble KOMOUHALMN reHOB.

4. YacTtoTa KpoccuMHroBepa Mexay romosiormyHbiMM XpOMOCOMaMM 3aBUCUT OT PacCTOSHUS
Mexay reHamu, nokanus3oBaHHbIMW B OOHON XpomMocome. Yem aTo pacctosiHve Oorblue, TEM BbilE
yacToTa KpOCCMHroBepa. 3a eduHuUy pacCTOsiHUSA Mexay reHamu npuHumatrot 1 mopranunay (1%
KPOCCHHroBepa) unm npoLeHT NosiIBNEHUS KPOCCOBEPHbIX ocoben. Npu 3HavyeHnn aTor BennynHbl B 10
MOpraHug MOXHO yTBEpXAaTb, YTO YacToTa NepekpecTa XpOMOCOM B TOYKaX PacnofioXXeHns AaHHbIX
reHoB paBHa 10% v yto B 10% noTomcTBa OyayT BbISIBMIEHBI HOBbIE FEHETUYECKME KOMOMHALMN.

5. [Ina BbIACHEHWs XapakTepa pacrosyioXeHUs TeHOB B XPOMOCOMAax W OMNpeaerieHus
4acToTbl KPOCCUHroBepa Mexay HUMWU CTPOSAT reHeTudyeckne kapTtbl. KapTa oTpaxaeT nopsgok
pacnonoXeHus reHOB B XPOMOCOME U PaCCTOSIHME MEXAY reHamu OLHOM XPOMOCOMbI. OTU BbIBOAbI
MopraHa n ero CcOTPYOHWKOB MOMY4YUNIN Ha3BaHWE XPOMOCOMHOU meopuu HaciedcmeeHHOCMU.
BaxHenwmmMn cneacTesmsiMyM 9TOM TEOPUM SABMSIKOTCS COBPEMEHHbIE MPEACTABMEHMS O FeHe Kak O
PYHKLMOHAMNBHON eanHMLEe HacneaCcTBEHHOCTU, ero AEeNMMOCTU U CNOCOBHOCTU K B3aUMOLENCTBUIO C
OpYrMMuy reHamu.

Pasgen 9. l'eHeTuKa nona

Mon xapakTepu3yeTcs KOMMMEKCOM MPU3HaKoB, onpedensieMbIX reHamu, pacrnofioXeHHbIMU B
XpomocoMax. B kneTkax opraHM3ma 4yenoBeka XpOMOCOMbI COCTaBNAOT NapHble AunnongHble Habopsl. Y
BWAOB C pas3genbHoMnonbiMuM 0COBSAMM XPOMOCOMHBIN KOMMMEKC CaMuOB UM CaMOK HEOOWHAaKoB MU
pasnuMyaeTcs No oAHOW nape XpOMOCOM (NofoBble XPOMOCOMbI). OAMHAKOBbLIE XPOMOCOMbI 3TOW napbl
HasBanu X (MKC) -XpOMOCOMOW, HenapHyt, OTCYTCTBYIOLLYIO Y Apyroro nona — Y (Urpek) -xpoMOoCOMOW;
ocTarnbHble, N0 KOTOPbLIM HET pasnuuun, — aytocomamu (A).

KneTku >xeHLWuHbl cogepxaT ABe OAMHAKOBblE MONOBblE XPOMOCOMbI, KOTOpble 0603HavalTCs
XX, Yy MyXUuH OHW npeacTaBneHbl ABYMS HenapHbiMM Xpomocomamu X u Y. Takum obpasom, Habop
XPOMOCOM MYXUMHbI U JKEHLUMHbI OTNMYaEeTCA TOMbKO OAHOW XPOMOCOMOW: XPOMOCOMHbIN Habop
XEHLUMHbI coaepxut 44 ayTocombl + XX, MyX4uHbl — 44 aytocomsbl + XY.

Bo Bpemsa geneHus n co3peBaHWs MOMOBLIX KMNETOK y 4eroBeka obpasyloTcd rameTbl C
rannongHeiM YUCNOM XPOMOCOM: SWLIEKNETKW, Kak npaBuro, cogepxaT 22 + X-XpOMOCOMbI. Takum
06pasoM, y XeHLWuH obpasyeTcs TONbKO OAMH TWN rameT (rameTbl ¢ X-XPOMOCOMOW). Y MY>XYMH raMeTbl
cogepxart 22 + X vnn 22 + Y XpomMocom, u obpasyeTcsa ABa Tuna rameTt (rameTta ¢ X-XpOMOCOMOW U
rameta c Y-xpomocomown). Ecnu npu onnogoTBOpeHWM B AWLEKNETKY nonagaeTt cnepmarosovg ¢ X-
XPOMOCOMOW, (hopMUPYETCH 3apOAbILL XXEHCKOro Mosa, a ¢ Y-XpoOMOCOMOW — MYXXCKOro nona.

Paspen 10. MoneKkynsipHble OCHOBbI HacneaACTBEHHOCTU

B 1927 rogy KonbuoBbim M.K. Gbina BbigBMHYTa runoTesa o 6enkoBOW npupoge reHa.
N3yyeHne XmMmum HyKNemHOBbIX KUCHOT (PMOOHYKNEMHOBOW M OE30KCUPUOOHYKNEMHOBOW) Hayanocb B
TrobuHreHckon nadopatopum B Nepmanun. 3geck B 1868-1869 r.r. monogow wBenuapckuii uanonor m
rmctonor ®. Mumep C siAepHOM MacCbl MENKOLUMTOB BbIAENW BELEeCTBO C CUMbHBIMU  KUCMALIMU
CBOMCTBAMM — HYyKNEeWH (OT naT. s4po). ATo Obina CMecb ABYX BELLECTB — HYKIMEMHOBOW KUCIOTbI U
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6enka. YueHbln foka3an, YTO B COCTaB HYKMEUHOBLIX KUCMOT BXOAAT dhocpopHas KMCrnoTa, nypuHoBbIe U
NMPUMUONHOBBIE OCHOBAHWS, YINEBOAHbIE KOMMOHEHTLI (Caxapa).

CtpyktypHon egunnuen OHK asnseTca Hykneotu. B coctaB KaXgoro HykneoTunga BXOAUT TpuU
KOMMOHeHTa: ocTaTtok hoCPOPHON KUCIOThI, Caxap NeHTo3a — Ae30KcMpubosa, a3oTUCTble OCHOBaHWS
— MypVHOBbIE (aA€HWH - A, TyaHuH - ) n IMpMMMUAMHOBbIE (TUMUH - T, UMTO3WH - L1).

Ctpyktypa monekynsl [JHK 6bina yctaHoBneHa B 1953 r. [1.YotcoHom n ®.Kpukom. Monekyna
OHK cocTtouT 13 AByX CBA3aHHbIX Mexay cOOOM MONIMHYKNEOTUAHbLIX HUTEW CNUParibHO CKPYYEHHBbIX.
Monekyna OHK coctout 13 Tbicay Hykneotugos (108 n Bonee). Hykneotugbl nocrnegoBaTenbHO
CBsA3aHbl ApYyr C APYroM B LEMOYKYy C MOMOLWbI oOcTatka (OoCqOpHOM KUCMOTbl U MOMEKyrbl
aes3okcmpunbosbl. CneundnyHoOCTb Kaxaoro Hykneotuga B monekyne OHK onpepensietcs Hanuumnem
COOTBETCTBYIOLLIEr0O a30TUCTOrO OCHOBaHUA. Kaxabli HykneoTua OLHOW LEernoyknm CoeauHseTcs
BOAOPOAHBLIMU CBA3SIMU C HYKNEOTMAOM APYroi Lernoykn CTPoro 3akOHOMEpPHO: afleHUH COeMHAEeTCs C
TUMUWHOM ABYMSi BOOAOPOAHbBIMMW CBSA3SMU, F'yaHUn — C LUTO3MHOM TPeMsi BOAOPOOHBIMU CBA3SMM.

Uucno nypuHoBbIX HykneotuaoB (A+l) paBHO uucny nupumuguHoBbix (LI+T), TO ecTb
oTHoweHne (A+D):(T+LW)=1. [OBe komnnemeHTapHble HWUTM 0Opa3ylT NPaBOBUHTOBYIO CMMparnb,
Kaxabll BUTOK KOTOPOW nmeeT AnunHy 3,4 HM, pacctodaHne mexay Hykneotmgamum 0,34 HM. A3oTUCTble
OCHOBaHUS OPUEHTUPOBaHbI K cepeauHe cnvpanu.

Yucno HykneotmaoB M ux nocrnegoBaTenbHOCcTb B Monekyne OHK cneunduyHbl ona Kaxgoro
B/AA M 4YaCTUYHO — ANSA Kaxaow ocobu. [1.YOTCoH BBen noHaTue o BuaoBow cneumdpuyHoctn OHK.
KoadhununeHtom BUAOBOM cneundrnyHOCTU Ha3biBaloT CooTHoweHne (A+T):(M+L1).

Paspen 11. FleHeTU4YecKne OCHOBbI OHTOreHe3a

OHTOreHe3 — HenpepbIBHbIN  NPOLIECC  KONMMYECTBEHHbIX W KAYECTBEHHbIX WU3MEHEHUN,
NPOUCXOOALWNX B OpraHM3Me B TeYeHMe BCEW >XU3HW MpU MOCTOSHHOM B3auUMOAEWCTBUM reHoTuna u
yCroBui cpeapbl.

TepMUHbl «OHTOreHe3» U «dwunoreHes» BBen B 6uonornio 3oonor E.Mekkenb. TepMmuH
OHTOTeHe3» O3HayaeT Mpouecc WHAMBMAYanbHOrO pasBUTUS 0coOM, «duIoreHes» - UCTOPUS
pa3suTusa Buaa. CornacHo bMoreHeTMYeCKoOMy 3akoHy MHOMBUAYaNbHOE pa3BuThe ocobu SIBNSETCS Kak
Obl  KpaTKMM MOBTOpeHWeM dunoreHesa. PunoreHe3 peanusyeTca B OHTOreHese 4epes
HacneacTBEHHOCTb, COCTABMSIET OCHOBY OHTOreHe3a W HanpaBnseT OHTOreHe3 Mo nyTu, NPOVAEHHOMY
npegkamu. B 3urote ( onnogoTBOPEHHON ANLEKNETKE) COO4epXUTCA 3anucaHHas B cTpyktype OHK
reHeTnyeckas uHdopmauns o passutum Bygyuiero opraHusma. B npouecce oHTOreHesa nNpoucxoguT
peanu3auns reHeTu4eckon nHpopmauum B onpegeneHHbIX YyCroBusax cpeapl.

OHTOreHe3 >XMBOTHbIX BKMOYaeT ABa OCHOBHbIX B3auMMOCBS3aHHbLIX Mpouecca — poCcT U
passuTue. [llog pocToM MNOHMMAKOT MpoLecC YyBenuMyeHWs pasMepoB OpraHusMa, ero Macchl,
NPOUCXOOALNIA 38 CHET HaKOMMeHUs B HEM aKTMBHbIX BellecTB. B ocHOBe pocTa nexuT yBenuyeHue
yucna u pasMepoB KIETOK M HEKMNETOYHbIX 06pa3oBaHui. Mo pa3BuTMEM MOHMMAKOT KayeCTBEHHbIe
NU3MEeHeHNs1 — npouecchl YCNOXHEHUS CTPYKTYpbl opraHMamMa, cneuuwanusauuio, anddepeHumnaumo u
WHTerpaLmio ero opraHoB 1 TKaHen.

OpHa 13 OCHOBHbIX Npobrnem 6GuonorMn — BbIACHEHWE BOMPOCA: KakuM 0Opa3om u3 OOHOW-
€OWHCTBEHHON KMNeTKM BO3HMKAET MHOXECTBO pa3HOOOpasHbiX TUMOB KMAETOK, 3HA4YUTENbHO
pasnuyaloLmxca Mexagy cobom CTpoeHveM, YHKLMAMW, U Kak B Mpouecce OHToreHesa uvaeT
chopmMMpoBaHne NpU3HaAKOB M CBOMCTB opraHusama? lNpobnema m3ydeHus mMexaHusma reHeTU4eckoro
KOHTPOMNS OHTOreHe3a MMeEeT He TONbKO TEOPEeTMYECKoe, HO N MPaKTUYEeCKoe 3HaYeHue.

Pasgen 12. MyTauMoHHas U3MEHYUNBOCTb

MyTauMOHHON Ha3blBaeTCA U3MEHYMBOCTb, Bbl3BaHHasi BO3HWKHOBEHWEM MyTauun. Mytauum —
3TO Hacrnegyemble U3MEHEHUSI reHeTUYecKoro MaTtepuarna, NpyMBOAsLIME K U3MEHEHUIO TeX WITM MHbIX
NPU3HAKOB OpraHm3ma.

OCHOBHbIE NMOMNOXEHUSA MyTaLMOHHON Teopun paspaboTaHbl . e ®pu3om B 1901—1903 rT. 1
CBOOATCS K cnegyoLemy:

MyTauunn BO3HMKaKOT BHE3AMHO KaK ANCKPETHbIE N3MEHEHMS MPU3HAKOB;

HoBble hopMbl YCTONYNBLI;

B otnuume ot HeHacneaCTBEHHbIX U3MEHEHUI MyTauuym He 0BpasyloT HeMnpepbiBHbIX PSAOB.
OHu npegcTaBnsaoT cOOON Ka4eCTBEHHbIE N3MEHEHUS;

MyTauumn NposABnATCS NO-pa3HOMY U MOTYT ObITb Kak NMOMe3HbIMU, Tak U BpeaHbIMU;

BeposiTHOCTb OOHapyxeHWs MyTauuii 3aBUCUT OT YMCna UCccrefoBaHHbIX ocoben;

CxogHble MyTauMm MOryT BO3HMKAaTb MOBTOPHO;

MyTauun HeHanpaBneHHbl (CMOHTaHHbLI), T. €. MyTMpoBaTb MOXeT mbon y4acTok
XPOMOCOMBbI, BbI3blBasi U3MEHEHUS Kak HE3HAYUTENbHbIX, TaK U )KU3HEHHO BaXKHbIX NMPU3HAKOB.

Mo xapakTepy W3MEHEeHUs reHOMa pasnuyaloT HECKONbKO TUMOB MyTauui — FeHOMHbIE,
XPOMOCOMHBI€E U FEHHbIE.
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Pasgen 13. l'eHeTuka nonynsauumn

[eHeTnyeckass nonynsAuuMs — OCHOBHOW TFEHETUYECKMA OOBLEKT [Ans  XapaKTepucTUKu
COBOKYMHOCTEN OPraHn3moB.

CeoncTBa reHeTM4eckon nonynsuum opmupyloTCcsl Nog Bo3dencTBMeM hakTopoB cpefbl, a
Takke HacneacTBEHHOCTUM, W3MEHYMBOCTM UM OTOopa. B uTOre B3aumogencTBua nepeyvncrieHHbIX
(PaKkToOpoB B MOMNYNAUMM MPOUCXOOAT M3MEHEHWs, KOTOpble XapakTepusyloT npouecc ee pa3sutus. B
npakTuke pasBedeHNss YeroBEeKOM CerlbCKOXO3SWCTBEHHbIX W AOMALUHMX JKUBOTHbBIX W3MEHeHue
nonynaunum xapaxkTepusyetcs NpoLecCoOM MWKPOIBOMIOLMKU, MPU 3TOM MNONyMsuuerdn MOXHO cuyMTaTb
MacCuB >KUBOTHbIX KOHKPETHOW NOpOAbl, pPa3BoAUMON B OMpefeneHHOW reorpaduyeckon unu
SKOMOrMYECKON 30HEe, WM MaccuB CTafda, KOTOPOEe B COBPEMEHHbLIX YCMOBWUSX MPOM3BOACTBA MOXET
BKITIOYaTb HECKONIbKO ThICAY XXMBOTHbIX. YacTo mopodbl pacyneHsoTCad Ha HEeCKONMbKO Monynsauuvn,
pacnpoCTpaHeHHbIX B pa3Hbix 30Hax. imMes psg obwmx nopoAHbix ocobeHHOCTeW, Kaxaas u3 3aTux
nonynauum oTNnyaeTcs He TOMbKO BHELIHMMM NPU3HaKaMu 1 cneumdukon NpucnocobneHns K yernoBusam
CBOEW 30Hbl, HO OTNNYMSA 3aTparMBalT U FEeHeTMYEecKMe napameTpbl (COCTaB M 4acToTy annenen u
reHoTunoB). B kaxgow m3 monynauvi naeT npouecc MUKPO3Bonouuu, oByCrOBNEHHOW KOpMIleHMEM
cogepxaHvem, oTOOPOM U KIMMaTUYECKMMU PasnnynsaMu.

PasnuyaloT npupogHble nonynsauum, hOpMUPYIOLLMECS B €CTECTBEHHbIX NMPUPOAHBIX YCIOBUSX
NnoAa BIUSHMEM €CTECTBEHHOro oTbopa, M Nonynsuun, WCKYCCTBEHHO OpMUpyeMble YeroBEeKOM B
npoLecce UCKyCCTBEHHOro 0Tbopa u co3gaHusa cneunduyeckme ycriosmm cpeapl.

Hayano nonynsumoHHOW reHeTUKN KaK Hay4yHoro HanpasneHus nornoxeHo . Mengenem n Y.
HapsuHoMm.

dopmupoBaHMe MNONYyMSAUMOHHOW TEHEeTUKN Kak crneunduyeckoro pasgena reHeTn4eckmx
nccneaoBaHuiA NPOM30LLNO C NosiBieHMeM paboT gatckoro dusnonora B. MoraHHceHa, kotopbii B 1903
r. onybnukoan paboty «O HacnegoBaHWM B MONYyMAUMSIX W YACTBIX NUHUAX». ONA  udyvyeHus
HacnegoBaHWA Macchl U pasMepa Yy 3epeH aconu NoraHHceH ucnosnb3oBan MatemaTuyeckuin nogxon B
aHanmse MNosyyYeHHbIX OaHHbIX, @ TakKe FeHEeTUYECKUA METOA CpPaBHEHUS MPU3HaKOB Y POOUTENbCKOM
¢dopMbl M Yy NOTOMCTBA HECKONbKMX nokorneHuin. losgHee, B 1908 r. HesaBuUcMMO fOpyr OT Apyra
aHrnunckun matematuk . Xapan n Hemeukuii Bpad B. BanHbGepr onybnvkoBanyn maTemaTudeckui
aHanua 4acToT annener U reHoTUNoB Mo rpynnamM KPoBu Y Nogen 1 Bnepsble CHOPMyNMpoBany 3akoH
pacnpegeneHuss reHeTUYeckUx napameTpoB B MaHMUKTUYECKMX MONynAauusax, KOTOpbI caenancs
OCHOBHbIM MPU OLIEHKE reHeTUYECKOW CTPYKTYPbl NOMYMAALWNA.

HanbHeliwee pa3BuTMe NOMYMSALMOHHON reHeTMKn BbINo OCyLiecTBNeHO B nccnegosaHunsx C.
C. YeteepukoBa (1926), P. duwepa (1930), Ox. XongeHa (1932), H. M. OQybunnHa (1934), C. Panta
(1932) 1 gp. 3TM yyeHble YyCTAHOBUNW psAL HOBbIX OAHHBLIX O 3aKOHOMEPHOCTSIX FTEHETUYECKUX CTPYKTYP
nonynayun.

Paspgen 14. FameToreHe3 y C.-X. XXUBOTHbIX

FameToreHes (0T rpey. cameme 1 2eHe3UC — MPOUCXOXAEHWNE, 3apoXKAeHWe, pasBuTUe), UMK
npeAsapoablleBOe pasBUTME — MPOLIECC CO3PEBaHUS MOMOBbIX KNETOK. OTa cTagus obssatenbHa Ans
BCEX MHOFOKMETOYHbIX OPraHM3MOB M HEKOTOPbIX MPOCTEMLWUX. Pa3BUTME XEHCKUX MOSNOBbIX KIEeTOoK
OTNMYaeTCsl OT PasBUTUS MYXKCKUX MOJIOBbIX KMETOK M Y MHOTOKINETOYHbIX OpPraHM3MoB MpoTekaeT B
COOTBETCTBYIOLIMX MONOBbLIX opraHax. NMockonbky co3peBaHue SLEeKNeToK U crepmMaTo3omaos Mmeet
CBOM 0COBGEHHOCTU, NMPUHATO pasnuyaTh 3TU Npouecchl. PasBuTne XEHCKUX rameT HasbiBaldT OOreHe3oM,
U OBOreHe3oM (0T  Tpey. 00OH — SO UM 2eHe3uc),a  MYXCKMX — cnepmMaToreHe3om (oT
rpey. crrepmMamoc n eeHesuc).

Pa3pen 16. leHeTnka n akonorus

Xo35cTBEHHAsA AeATENbHOCTL YENoBEKA YacTO CBA3aHa C BMELUATENbCTBOM B €CTECTBEHHbIE
npypoaHble NpoLecchl, BCreaCcTBMM YEro CoKpallaeTcs nrowanb fecoB, U3MeEHSETCS BOOHbIN OanaHc,
MOSIBMAIOTCA 3arpsisHAoOLME NpUMecM B BOAOEMax, BO3dyxe W noyse. [1porHo3MpoBaHWe U
npenoTBpaLleHne BEPOATHBIX HeXernaTeNbHbIX NOCNeaCTBUN Takoro BMeLLaTeNnbCTBa HEBO3MOXHbI 0e3
3HAHWUSA KaK 3KOJMOrMK, Tak N reHEeTUKW, Npexae BCEro 3HaHUS reHeTUKM Monynsuuin, Kotopas onepupyet
OOMbWMMN YUCFIEHHOCTAMM OpPraHM3MOB, OOMEHMBAKLUXCH FEHAMU B €CTECTBEHHbIX YycnoBusx. [Mpu
3TOM HeobxoouMo npefycMaTpuBaTb COXPaHEHWE OMTMMAaribHbIX PAa3MEPOB M YCIOBUN CYyLLIECTBOBAHWUS
nonynsuum pacTeHuin, XNBOTHLIX U MUKPOOpraHM3moB. CoxpaHeHne nx reHodoHaa - 3TO coxpaHeHue
HEOLIEHMMOro nNpuUpoaHOro OoratcTBa reHoB, KOTOpble B AanbHEWLWEM MOryT ObiTb MCNOSb30BaHbI
YernoBEKOM B CENeKUMOHHOM npoLecce.

He cnyuyainHo Benukuii coBetckui reHeTuk H./. BaBunos ewe B 1926 r. obpatun BHMMaHue Ha
Te obnacTtn 3eMHOro LWapa, KOTopble COrnacHoO ero Teopun SABMSIOTCS LLeHTPaMu NPOUCXOXAEHUA MHOMMX
KyNbTypHbIX pacTeHun. B aTux obnactsax oTMedyeHO ocoboe pasHoobpasue reHodoHAa, U OHMU
HY>XalTCs B NPUCTanNsHOM BHUMAHUN FEHETUKOB M 9KOMOroB.
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OueHb BaXHbIN acnekT 3KOMOrMYecKOW TrEeHETUKU - WU3YYeHUe MyTareHHOMW akTUBHOCTU
pa3HOOOpasHbIX PU3NYECKMX U XUMUYECKUX areHTOB, UCMOSb3yeMbIX YENoBEKOM. PacnpocTpaHeHue B
Hawem obuxoge MyTareHoB MOXET MOBbICUTb KOHLUEHTPaUuMi0 aHOMasbHbIX T[EHOB, YBENUMYUTb
BEPOSTHOCTb HAacneAcTBEHHbIX 3aboneBaHuin. B cBsA3M ¢ 3TMM Kaxgoe HOBOE BO3LEWCTBUE, Kaaoe
HOBOE BELIEeCTBO, MpefgHasHayeHHoe [Ansi MeOWUUHbI, CEeNbCKOro XO3sINCTBa WM MULLEBON
NMPOMBILLITIEHHOCTU, MPOXOAUT UCMbITAHNE Ha FEHETUYECKYID aKTUBHOCTb. [1ns 3TOro reHeTuKM cosgatoT
cneumanbHble TeCT-CUCTEMbI: LUTaMMbl MUKPOOPraHU3MOB, KynbTypbl Ap030uibl, JIMHAM MbILIER,
KynbTypbl KMETOK XMBOTHbIX M YyernoBeka. W Tonbko ybeavBLIMCH, YTO AaHHOE BELLECTBO He MyTareH,
MOXHO UCNONb30BaTb €ro Ans Tex unum mHbix uenen. Ocobast BaXHOCTb TakOW CNyXObl reHeTu4eckomn
B6esonacHOCTM CTaAHOBWUTCS OYEBUOHOW, ecnu y4vecTb, 4to nouytm 90 % MyTareHoB sBNAOTCA
KaHLeporeHamu.

Pasgen 17. BuotexHonorus

BrnoTtexHonormsa — aTo Npou3BOACTBO HEOOXOAMMBIX YENoBEKYy MpOOYKTOB U maTtepuarnos C
MOMOLLBHO KUBbLIX OPraHN3MOB, KyrNbTUBMPYEMBIX KITETOK U BMONOrM4yecknx npoLeccos.

Bo3smoxHoCT OuoTexHomnormm HeobblManHO Benvku 6Gnarogaps Tomy, 4YTO ee  MeToAbl
BbIrogHee 0bbIYHbIX: OHM MCMOMB3YHTCH MPU ONTUMAIbHbIX YCITOBUAX (TeMnepaTtype n gasnexHum), bonee
NPON3BOAMNTENbHbI, SKOIOTMYECKN YUCTbI U HE TPEDYIOT XMMNYECKMX PEaKTUBOB, OTPABMIAIOWMX cpesy U
Aap-

Ob6bektamn  BUOTEXHOMNOMMW CAYXKaT  MHOFOYUCMEHHbIE  MPeACTaBUTENW  TPYMNN  KUBbIX
OpraHM3mMoB — MUKpPOOpPraHn3mbl(BMpPYCbl, BakTepun, NpOTUCTbI, OPOXOKU U Ap.}, pacTeHus, XUBOTHbIE, a
Takke M30NUPOBAHHbIE M3 HUX KNETKM M CYOKNeTOYHble CTPYKTYpbl (Oopra-Hennbl). BuoTexHonorus
BasnpyeTcsa Ha npoTeKkalLmuX B XMBbIX cuctemax uanonoro-bnoxmMmyeckux npoueccax, B pesynorate
KOTOPbIX OCYLLECTBMSATCA BblAENEHNE 3HEeprum, CUHTE3 W pacluensieHne npoaykToB MeTabonusma,
dopMUpPOBaHME XUMNYECKUX U CTPYKTYPHBLIX KOMNOHEHTOB KMNEeTKU.

MaBHbIMKM  HanpaBneHusMKn OuoTexHonorum sBnalTca: 1) NpPoOM3BOACTBO C  MOMOLUbLIO
MMWKPOOPraHU3MOB U KyNbTUBMPYEMbIX 3yKa-pPUOTUHECKUX KIETOK OMONOrMYeckn akTUBHbIX COELVMHEHWN
(dbepmeHTOB, BUTAaMMHOB, FOPMOHarbHbLIX MPEnapaToB), NEKAPCTBEHHbIX NpenapatoB (aHTUOWOTMKOB,
BaKUMH, CbIBOPOTOK, BbICOKOCMEUNMUYHbIX aHTUTeNn W fAp.), a Takke OenkoB, aMWHOKMCHOT,
UCMNomnb3yeMbIX B KavyecTBe KOPMOBbIX 000aBOK; 2) npuMeHeHWe Guonormdeckux mMetogoB 0opbbbl C
3arpsa3HeHMeM oKpyatoLen cpeapl (buonormyeckas 0YMCTKa CTOYHbIX BOA, 3arpA3HEHUIN NOYBbI U T. U.) U
ANs 3aWuMTbl pacTeHun OT BpeauTenen un 6onesHew; 3) cos3gaHWe HOBbIX MOME3HbIX LITaMMOB
MUWKPOOPraHM3moB, COPTOB PacTEHWUA, MOPOA XMBOTHbIX U T. M.

3apgayn, metodbl U JOCTUXeHMs BuoTexHonoruu. YenoseyecTBy Heob6XoOUMO Hay4vMTbCA
3PEKTUBHO W3MEHHATb HacMNeACTBEHHYI MNpUMpOdY >KUBbLIX OpraHmsamoB, 4Tobbl obecnednTtb cebs
[0OpOKayeCTBEHHON NMULLIEN U CbIPbEM U MPU 3TOM He MPUBECTM MMAHETY K 3KONTOMMYEcKon kaTacTpode.
MoaTomy He cryyYaHO rNaBHOW 3afadqelt CeneKkUMOHEpPOB B Halle BpeMs CTano pelueHne npobnemel
CO30aHNs HOBbIX (POPM PaCTEHWUN, XUBOTHbIX WU MUKPOOPraHW3MOB, XOPOLUO MNPUCIOCOBMEHHBbIX K
MHOyCTpManbHbIM cnocobam NpoOVM3BOACTBA, YCTOMYMBO MEPEHOCALIMX HebnaronpusaTHble YCroBuS,
3 HEKTUBHO UCMOMb3YIOLLMX COSNTHEYHYID SHEPruio M, YTO O0COBEHHO BaXkHO, MO3BONALIMX MONy4aTb
Ouronornyeckn YNCTyo NPoAyKLMIo 6e3 Ype3MepHOro 3arpsi3HeHUsT okpyatoLen cpedbl. MpyuHUMNMansHo
HOBbIMWM NOOXOOAMW K peLUeHWN0 3TON yHAaMeHTanbHOW NpobnemMbl SABNAETCS MCNOfb30BaHVE B
cenekumm reHHOM U KIeTo4YHON UHXEHepPUN.

28


https://sbio.info/dic/10607
https://sbio.info/dic/11599
https://sbio.info/dic/10716
https://sbio.info/dic/10531
https://sbio.info/dic/10999
https://sbio.info/materials/orgbiol/orgrastvizsh/
https://sbio.info/dic/11050

9. MpomexyTo4yHasa (ceMecTpoBas) aTTecTayus Mo Kypcy

HopmaTuBHas 6a3a npoBegeHusA
NPOMEXYTOYHOM aTTecTauum oby4varoLmnxcs No pesynbTaTaMm U3yYeHUA QUCLIMNIIUHDI:

1) penicteyoliee «llonoxeHne O TEKyLWEM KOHTPOMe YCNeBaeMoCTW, MPOMEXYTOYHOW aTTecTauum
obyuvarowmxca no nporpammam Bbicwero obpasoBaHusa (GakanaBpuaT, cneunanuteT, maructpartypa) u
cpegHero npodeccuoHansHoro obpasosaHus B PE0Y BO Omckuin FTAY»

OCHOBHbIe XapakKTepucTukun
npome)KyTquoﬁ artrecTauuvm o6yqa|ou.w|xc;| no nToram n3dy4eHunsa gucumniinHbl

YCTaHOBMEHME YPOBHS AOCTUXEHUS KaXabIM obyyatoLmmes
uenen obyyeHnst N0 JaHHOW ANCUUMNINHE, N3MOXEHHbIX B M.1.1
HacTosLLEro JOKYMeHTa

Uenb
NMPOMEXYTOYHOW aTTecTaLum -

dopma

. 9K3aMeH
NPOMEXYTO4YHOU aTTeCcTauuu -

1) NOArOTOBKA K 9K3aMeHy M chava 3K3aMeHa OCYLLECTBNSAETCS 3a
CY4€T y4eBHOro BpeMeHU (TPYAOEMKOCTH), OTBEAEHHOTO Ha
9K3aMeHaLMOHHYI0 CECCUI0 ANt OBY4YatoLLMXCsl, CPOKU KOTOPOW
yCTaHaBnu1BaloTCs NPUKA30oM N0 YHUBEPCUTETY

MecTo 3kKk3ameHa
B rpachmke y4eOHOro npouecca:

2) paTa, Bpemsi U MECTO MPOBEAEHUs 9K3aMeHa ornpeaensieTcs
rpacovkoM coayy 3K3aMeHOB, YTBEPXKAAEMbIM OEKaHOM
BbiNyckatoLlero gakynsteTta

®Popma 3K3amMeHa - MncbMeHHbIN

Bpems npoBeAeHUs 3K3ameHa Hata, Bpemsa n Mecto NpoBeAeHUs 3k3ameHa onpeaenseTcs
rpadonkom caadv 3K3ameHOB, yTBepPXKAaeMblM AEKaHOM
dakynbTeTa
1) npeacTtaeneHa B poHAE OLLEHOYHbIX CPEACTB MO

OK3ameHaUMOHHaA nporpamma ancumnnumHe

no y4e6HOM ANCLIMNIIVHE: 2) oxBaTbiBaeT pasgenbl NeNe (B cooTBETCTBUM C .

2.2 HacTosAWero AOKYMeHTa)

MeToanyeckune matepuansl,
onpegenstoLme npouenypbl
OLlEHUBAHMWSA 3HAHWUIA, YMEHUN,
HaBbIKOB:

npencrtaBneHbl B CbOH/J,e OLUEHO4YHbIX cpeacTs no auncuuniinmHe

MPOLEAYPA MPOBEAOEHNA SK3SAMEHA

LWKANA U KPUTEPUM OLLEHUBAHUA
OTBETOB Ha BONPOChLI 3K3aMeHa

Pe3yanaTb| 9K3aMeHa onpenenarT OueHKaMn «OTIUYHO», «XOpOoLWo», «yOoBNEeTBOPUTESTbHOY,
«HeynoBneTBOpUTESNTIbHO» U obbaABNAOT B OeHb 3K3aMeHa.

OueHKy «omu4YHO» BbICTaBMAKT obyyatoemycs, rmyBboKo U MPOYHO OCBOMBLUEMY TEOPETUYECKUN
N MpakTM4eckuin matepuan avcumnnunbl. OTBET A0MKeH ObITb NOrMYHbIM, rpaMoTHeIM. Oby4yatoLemycs
HeOOXOAMMO MoKa3aTb 3HAHWE He TOSMbKO OCHOBHOMO, HO W [OMOSMHUTENLHOrO MaTtepwana, ObICTpo
OpWMEHTUPOBATLCS, OTBeYas Ha [OMNonHuTenbHble Bonpockl.  OOyyatowminca JormkeH cBobogHo
CMpaBnATbLCA C NOCTaBNEHHbIMY 3a4avamu, NPaBUbHO 0OOCHOBLIBATL MPUHSTLIE PELLEHUS.

OueHKy «xopowo» 3acnyxvBaeT oOyyaloluincsd, TBepAO 3HaKLWMN NporpaMmmHbIid  MaTepuan
AVCUMNIUHBLI, TPaMOTHO M MO CyLecTBY u3narawowmi ero. He cnegyeT ponyckaTb CYLLECTBEHHbIX
HETOYHOCTEN npun oTBeTax Ha BOMPOCHI, HGOﬁXO,ElVIMO npaBuUIibHO NPUMEHATb TeopeTU4eCKne NnoNnoXxXeHna
npu peweHnn npaktTmn4ecknx 3dagad, snageTb onpegeneHHbiIMU HaBblkaMn U NpUuemMamn Ux BbINOJNTHEHUA.

OueHKy «ydosnemeopumersibHO» TNofnydaeT o0y4aloLnACs, KOTOpbIA MMEET 3HaHUS TOSbKO
OCHOBHOIro mMartepuana, HO He YycBowun ero pgervanu, WUCNbiTbiBaeT 3aTpydHEeHUA npun peleHnn
NpakTn4yecknx 3apgad. B oTtBeTax Ha nocTaBneHHble BOMPOCHI o6yqarou.w||v|cq gonyuleHbl HeTOYHOCTN,
AaHbl HeJOCTATOYHO MpaBWibHblE (POPMYSIMPOBKM, HapylleHa MoCnefoBaTeNbHOCTL B M3NOXEHUU
nporpaMmHoro matepuana.

OueHka «HeydoeriemeopumesibHO» FOBOPUT O TOM, YTO OOyYaloLMACA He 3HAEeT 3HAYUTENbHOWN
YyacTu maTtepvana no AUCUMNIUHE, JOMyCcKaeT CYyLeCTBEHHble OLWMOKM B OTBETAX, HE MOXET peLunTb
npakTuyeckue 3agayuv Unu pellaeT Ux ¢ 3aTpygHEHUsIMU.
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9.4 MNMepeyeHb NPUMEpPHBLIX BOMPOCOB K 3K3aMeHy

1.NpeomMeT n meToabl M3YyYEeHUS HAyKM reHeTukU. [OCTUXEHUS COBPEMEHHOW reHeTUKU W nytu eé
AanbHenwero passuTus.

2.0npegenenve n BUAblI HACNEACTBEHHOCTH.

3.0npegeneHne N3MeHYNBOCTU N €€ BUAbI.

4.OpraHennbl 3yKapuMoTU4ECKON KNeTKM W WX ponb B Nepedaye, COXpPaHEHUM U peanusauum
HacneacTBeHHON MHopMaLmK.

5.XpoMOCOMBbI: CTPOEHME, XMMUYECKNA cocTaB. [eHOM 1 KapuoTun.

6.MeToTNYECKUI LINMKN 3YKapMOTMYECKOW KNeTku, ero bnonormyeckoe 3HavyeHme U nocneaoBaTenbHOCTb
a3 no NoBeAEHNI0 XPOMOCOM.

7.Meno3 ayKapnoTu4ecKon KIeTKu, ero reHeTu4eckas u buonormyeckas CyLHOCTb.

8.lameToreHes 1 onnogoTBOPEHUE: HOpMa 1 NaTonorus.

9.MeHaenuam: CyLHOCTb rMbpnaonorMyeckoro MeToaa, reHeTMdeckast CUMBOIUKA.

10.MoHo- 1 nonurnbpugHoe ckpelwmBaHmne. Annennam. Fomo- n retepo3anroTHOCTb.

11.HasBaHue, cbopmynmnpoBka n cxema ckpelwmBanua ana 1 3akoHa MeHgens.

12.HasBaHue, bopmynnpoBKa 1 cxema ckpelmBaHus gns 2 3akoHa MeHgens.

13.HasBaHue, hopmynmpoBka 1 cxema ckpelmBaHusa ang 3 3akoHa MeHgens.

14.T1apHOCTb 1M OUCKPETHOCTb HacneaCTBEHHbIX 3a4aTKOB. [1paBuno YNCTOThl rameT.

15.Bnabl B3anmoaencTBusa annenbHbIX reHoB.

16.CxemMa n CyLHOCTb BO3BPATHOIMO M aHanu3upyroLwero ckpewimsaHud. MNMpumepbl MCnonb3oBaHWUsS B
nnemeHHown pabore.

17.0npegeneHune HeannernbHbIX FeHOB. Buapl nx B3aumogencTaus.

18.dakTophbl, BMMAIOLLME Ha XapaKkTep pacLlenneHns Npu3Hakos B rubpuaHOM NOTOMCTBE.

19. MNonureHHoe Uy NoNMMepHoe HacnegoBaHUe XO35MCTBEHHO-MOME3HbIX MPU3HAKOB Y C-X XXUBOTHbIX.
Buapbl nonumepuu.

20. dnucTaTnyeckoe 1 rmnocTatu4yeckoe OeNCTBME rEHOB MpU HAcnegoBaHUM KayeCTBEHHbIX NPU3HAKOB
Y C-X XXMBOTHBbIX.

21.Mogudpmumpytoliee, MyTupylollee, NIenoTponHoe, neTtanbHoe U cybBuUTanibHoe AEWCTBME TEHOB.
OKCNpeccuBHOCTb U NEHETPAHTHOCTb FEHOB.

22 HacnepctBeHHOCTb M cpeaa. [eHoTUn 1 oeHoTum.

23.XpoMOCOMHasi Teopusi HaAcneaCcTBEHHOCTM — aBTOP W OCHOBHbIE  MOJSIOXKEHUA  TEOpUW.
24.0npepeneHne 1 cxema KpoccuHrosepa. Ero ponb B KOMOMHATUBHOW M3MEHYMBOCTU M COCTaBfIEHUMU
KapT XPOMOCOM.

25.Tvnbl XpOMOCOMHOro onpeferneHus nona. foMo- 1 reteporameTHbln non. NposiBNeHWs NONOBOro
anmopdusma.

26. OTKnoHeHusa B pas3BuTum nona. OnbITbl NO perynsiumMmM COOTHOLUEHWUS MOMOB U UX MNpakTU4eckoe
3Ha4eHue.

27. HyknenHoBble KNCMNOTbI: BUAbI, XMMUYECKUIA COCTaB, OCOOEHHOCTM CTPOEHUS, POflb B COXPaHEHUN U
peanusauumn HacnegcTBEHHOW MHAOPMaLMK.

28. Mogenb ctpyktypbl AHK no YotcoHy n Kpuky. KomnnemeHTapHOCTb M Bugosas cneumduyHoCcTb
ctpoeHus [HK. MNMpasuno Yapradda.

29. CywWwHOCTb 1 CBONCTBA reHETUYECKOro Koaa.

30. Cxema cuHTe3a 6enka B KneTke.

31.Pornb reHeTn4eckor MHOpMaLUN Ha paHHUX M NocreayowWwmx aTanax oHToreHesa. Hopma peakuuu
opraHusma. Kputmnyeckue nepuogbl pasBuTus.

32.0npepenexHus mytaumn u mytareHesa, MyTabunbHOCTK, MyTareHa, myTtaHTta. 3akoH H./. BaBunosa o
roMOSIOrM4eCKMX psfax.

33. Knaccudukaumss XpoMOCOMHbIX MyTauui. VX BnvsiHME Ha XXM3HECMOCOOHOCTb U NPOAYKTUBHOCTb
XNBOTHbIX.

34. Knaccudumkaumm reHoMHbIX MyTauumn. MprMepbl nonunnonauu n reteponnonguu.

35. ToukoBble MyTaLMK, NPUYUHBI BO3HUKHOBEHUS.

36.Knaccudpmkaumsa mytareHHbix akTopoB. 3HaveHe UHAYLMPOBaHHbIX MyTaLUui B CENEKLUN.
37.NeHepanbHas u BblbopoyHas coBokynHocTu. CpegHue 3HauveHus npusHaka. OnpepgenexHve
CTaTMUCTMYECKNX OLINOOK 1 AOCTOBEPHOCTUN pasHuLbl MeXay CpeaHMMN apuMeTUYECKUMU BENTMYMHAMM
ABYX BbIOOPOK.

38. lNokasaTenn N3MEHYMBOCTM N BUOMETPUYECKON CBA3W NPU3HakoB. KOadhdurLMeHTb HacneayemocTu 1
NOBTOPSEMOCTU NPU3HAKOB. BnnsiHne Ha HNX reHeTUYECKNX 1 NapaTUNMYeckux akTopos.

39. OnpeneneHve M napaMmeTpbl «reHeTUYeCKOW NONynAuum» U «YNCTON NUHUKMY. OCHOBHOW 3aKOH
nonynsunoHHon reHeTukn (Xapam-BanHbepra).

40. dakTophbl, BNUSAIOLLME HA rTEHETUYECKYIO CTPYKTYpY nonynsauuun. lNocneacTeus nx BO3AenCTBUS.

41. [OusepreHuuss u a3onouns BMAOB. [€HOMOHA, reHeTUYeckuin rpys, reHeTUYecKUin romeocTas
nonynsauumn.
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42. buonoruyeckas CyLHOCTb siBNeHWn uHOpuauMHra wu reteposuca. Wx wucnonb3oBaHve B
XVBOTHOBOACTBE.

43. dakTopbl MMMYHOJIOTMYECKON PEAKTMBHOCTU OpraHuMamMa. Teopus UMMyHUTETA.

44. PacnpocTpaHeHWe TFeHeTUYECKMX aHOMamnun B MONynsauMaX >XMBOTHbIX pasHbIX BUMAOB U MX
npodunakTuka.

45. [eHeTU4YecKas YCTOMYMBOCTb XXMBOTHbIX K 3aboneBaHusaM. BnusaHne daktopoB cpeabl B NposiBIEHWN
YCTOMYMBOCTYM K 3ab0neBaHunsMm.

46. MeToapbl ceneKkunn XMBOTHbLIX HA PE3UCTEHTHOCTb K 3aboneBaHusaM.

47 'eHeTnyeckuin nonumopcusm 6enkos n epmMeHToB opraHuama. VIMMyHOreHeTUYeCKuin KOHTPOIb B
nreMeHHon paboTe C XXUBOTHbIMMU.

48. [eHeTnuyeckasd mHxeHepus. NpuHUMNManNbHAs cxemMa BBEAEHUS YYXXEPOOHOro reHa B OpraHumsm
XNBOTHbIX.

49.BnoTexHoNorMs B BOCMPOM3BOACTBE C-X XMBOTHbIX: TPaHCMMaHTaumust U KNOHUpOBaHWE 3MOPUOHOB.
MonyyeHne XMMeEpPHbIX 1 TPAHCTEHHbIX OPraHU3MOB.

50.MeHeT4eckme OCHOBbLI MOBEOEHMST XMBOTHbIX. BrnunsHue dakTtopoB cpegbl M MaTepUHCKOro
opraHu3ama Ha noBefeHve 1 agantauuio opraHn3ma.

lMpumepHble npakmuveckue 3adaHusi

"eH yepHOM MacTu KPYMHOro poraTtoro cKota AOMWHMPYET Haj reHoM KpacHon macTtu. Kakoe noToMcTBO
(F1) nony4ymTCcsa OT CKpeLLMBaHUSA YMCTOMOPOAHOrO YepHOro Bbika ¢ kpacHbiMu kKopoBamu? Kakum Bypet
notomcTBo F, OT ckpelnBaHusa mexay cobon Takmx rubpugos F,?

Y cobak xecTkas wepcTb (B) gomuHupyeT Hag HopmanbHou (B). Camka ¢ HOpManbHOM LepcTbio, oba
pOAMTENS KOTOPOW UMENM KECTKYIO LLIepPCTb, CapuMBanuChb C reTepPo3nroTHbIM KEeCTKOLLIEPCTHBIM CaMLOM.
Kakoe notomcTtBO (F1) mony4mTcs oT 4aHHOTO CKpelimBaHna?

Y HyTpWIn BCTPE4YaloTCs 3BEPbKWM C XKENTOW OKPacKoW BOMOCSHOrO NOKPOBa - 30S10TUCTblE HYTPUW. JTO
AOMWHAHTHbIN NpU3HaK (A), B rOMO3UIOTHOM COCTOSIHUM FeH netaneH. [lukas — KOpuyHeBasi okpacka —
peueccuBHbIn nNpu3Hak — a. Kakoe notomctBo (F;) NOMyyYnTCA OT CKpELUMBaHWUS XenTblX (30M0TUCTbIX)
HYTpWI C caMLaMmn Takoro e reHotuna?

Y Mblllen xentas okpacka OOMUHUPYeT Hag cepoil. [JOMWHAHTHLIA reH B FrOMO3UIOTHOM COCTOSIHUW
Bbl3blBaeT aMbpuoHanbHyt0 cmepTHocTb. Kakoe notomcTBo (Fp) mOnMyyunmtcs OT CKpelumBaHUSA KenTbiX
MbILLEN C cepbiMU?

Y Hopok ecTb MyTaumsa dxem (D) — cnnowHas YepHas OKpacka, KOTopasi HemomHO OOMWHUPYET Hag
ctaHgapTHeim Tunom (d). Okpacka reteposurot (Dd) HOCUT HasBaHMe «4epHbln gHTapb». [lpu
CKpeLLMBaHUN CTaHAApTHLIX HOPOK C camuamy JKeT poaurochb rmbpugHoe notomctBo Fi, koTopoe B
JanbHelleM cnapuBanocb Mexgy cobow. HanucaTb cxembl CKpeliMBaHMS W yKas3aTb Kakoe
pactLuenneHve no reHotuny n geHotuny oynet B F; un Fs.

Y ropoxa xentas okpacka (A) gomuHMpyeT Hag 3eneHou (a), a rmagkasa dopma (B) Hag MopLUMHUCTOM
(b). Kakoe notomctBO (F1) nony4mtca OT CKpelimMBaHWs PacTEHUN C FMagKMMW XenTbiIMM CeMeHamMu C
pacTeHusMn, cemeHa KOToporo Bbinn MOpLUMHUCTBIE U 3eneHble. Hanucate cxemy nonydyeHus rubpmaos
Fo.

Y yenoseka KapernasoCctb JOMUHUPYET Han rony6orna300Tb+o. Fony6orna3b||7| npasLla, oTeLl KOToporo
OblNT NEBLUOW, XEHWNcs Ha Kaperna30|7| npaswe wu3 ceMelcTBa, BCE UYflEeHbl KOTOpPOro B Te4YeHue
HECKOSbKMX MOKONEHUn nmenu Kapue rnasa. Hanncatb CXemMy CKpewunBaHuUA U yKa3aTb KakuM 6yp,eT
paclwienneHue no reHotuny un (beHOTI/Iﬂy.

pynna KpoBM — HacneacCTBEHHbINM MNpu3HaK, OOYCMOBMEHHbLIN OOHOW Mapow annenbHbiX reHoB. Y
yenoBeka mM3BecTHbl Tpu annenu: A; B; n O. IMiogn ¢ reHotunom OO uMeloT NepByko rpynny KpoBwW, C
reHoTunom AA nnm AO — BTOpyto, ¢ reHoTunom BB unn BO — TpeToblo, a ¢ reHoTunom AB — yeTBepTyio.
Kakune rpynnbl KpOBM BO3MOXHbI Y AETEN, eCNn y NX Matepu — BTopas rpynna, a y otua - yetsepran?

Y gposodunbl annenu reHa okpacku (A —kpacHas, a — 6enas) rnas HacnegylTcs CLENMeHo C MNosioMm.
MpusHak cuenneH ¢ X-xpomocomon. Kakoe notomcTtBo (F;) monyymTcs oT CKpelmBaHusa  KpacHOrnasbix
roMO3UroTHbIX caMok ¢ 6enornasbiMm camuammn?

OTcyTCcTBME NOTOBBIX Xenes y nwoaen nepefaeTca NO HACneACTBY KakK pPeLEeCCUMBHBIA NMPU3HAK,
CUEeNnneHHbIN ¢ X-XpoMocoMon. Hanuume noToBLIX Xene3 — AOMWHAHTHbLIA Npu3Hak. [eTepo3nroTHas
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3[0pOBast XEeHLLMHA BbILLMA 3aMy>X 32 340POBOr0 My>4mHy. Kakon reHoTun u doeHoTvn GyLeT y geTen ot
AaHHoro bpaka?

OnpepgenuTb CcpeaHWii yaowm Ha ogHY OYpPaXKkHYO KOPOBY, €Cnv yaon no rpynne kopoe coctasui: 2500
kr, 3780 «kr, 3565kr, 5120 kr, 3625 kr, 3280 «r.

Onpenenntb cpegHWin yoon Ha ogHy dypaKHYl KOPOBY, €Cnu yaon Mo rpynne KopoB cocTtaewn: 3550
Kkr, 2580kr, 3625kr, 5230 kr, 4825 «r, 2790 kr.

Paccuutate cpegHee cogepxaHue xupa B MOfoke no rpynne kopoB: 5255kr — 3,25%; 2456 kr — 3,65%;
5470 kr — 3,67%; 4625 kr — 3,74 %; 5260 kr — 3,59%.

Fony6ornasblil My)X4MHa, poauTenM KOTOPOro UMENV Kapue rrnasa, XXeHUNCcsl Ha Kapernasom XeHLuHe, Y
oTua koTopol rnasa 6binu ronybble, a y matepu — kapue. OT aToro 6paka poauncs oavH peGeHok, rnasa
KOTOPOro okasanucb Kapumu. KakoBbl FeHOTWUMbl BCEX YMNOMSIHYTbIX 34€Cb IUL, €Cnu KapernasocTb
JOMWHaHTHa?

Y oBeL HeKOTOpbIX MOpPOA CPeAu XMBOTHbIX C YylWlaMu HOpMarnbHOW AnvHbl ( 6ygemM ux HasbiBaTb
«ONMHHOYXMMMW») BCTPEYAIOTCA U NOMHOCTLIO 6edyxue. [Npn ckpewwmBaHum AnNMHHOYXUX Mexay cobon, a
Take 6esyxux mexgy cobou nonyyvyaeTcs NMOTOMCTBO, CXOQHOE MO 3TOMY MPU3HaKy C POAMTENSMM.
MMbpurapl xe Mexay ANMMHHOYXUMU 1 B6e3yXnMK UMEeIT KOpoTkue yn. Kakoe noToOMCTBO MONy4MTCs Npu
CKpeLLMBaHUM Taknx ruépugos mexagy cobon?

[eH cTaHQapTHOM OKpacKkM HOPOK AOMUMHUpPYeT Hag reHom ©Gernom okpacku. Kakoe notomcteBo (Fj)
Mony4nMTCA OT CKPeLMBaHUSA 4YMCTOMOpoAHON 6enon HOpPKM C HOPKOM CTaHOapTHOro okpaca, MaTtb
KoTOpou umena 6enbii okpac?

Kapue rnasa — AOMWMHaHTHbIN npusHak. [onybornasbii My>X4MHa, POAMTENM KOTOPOro MMenwu kapwe
rnasa, >XeHUINCH Ha Kapernason XeHLuHe, y 0Tua KOTopoWn rnasa Obinm ronybble, a y matepun — Kkapue.
Ot atoro 6paka poaunca oanH pebeHoK, rnasa KOTOporo okasanucb Kapumu. KakoBbl reHOTMMbl BCex
YNOMSAHYTbIX 34€Cb nuu?

["eH YepHOW MacTK KPYMNHOro poraToro ckota AOMUHUPYET Haj reHoM KpacHon mactu. Kakoe notomMcTBo
(F1) nony4ymTCcsa OT CKpeLLMBaHUSA YMCTOMOPOOHOIO YepHOro Bbika ¢ KpacHbiMK kopoBamu? Kakum Gyget
notomctBo F, OT cKkpewmBaHua mexay cobon Takmx rmbpuaos? Kakve Tensita pogsartcs OT KpacHOro
Oblka 1 rMbpuaHeix kKopos 13 F;) nonyuntcs Fp ?

Y ropoxa xentaa okpacka (A) gomuHupyeT Hap 3eneHoun (a). Kakoe notomcteo (F;) monyuutcs oT
CKpelUMBaHUS pacTEeHUN C XenTblMU CeMEHaMW C pPacTeHWsIMWU, CEMeHa KOTOpOoro Obinu 3erneHbIMW.
Hanuncatb cxemy nonyyenuns rmbpugos F; n Fo.

BnaHk ak3ameHaUMOHHOro buneta
denepanbHoe rocygapcTeeHHoe 6ogkeTHoe 06pasoBaTernbHOe YYpexaeHNe BbiCLLEro
obpasoBaHus

«OMCKMI rocyaapCTBEHHbIN arpapHblt yHUBepcuTeT umeHn MN.A. CtonbinvHa»

Sk3ameH no aucuunnuHe «FeHeTuka n GuomeTpuUa»
Ans obyvyarowmxca no HanpaeneHuto 36.03.02 3ooTexHus

3K3AMEHALIMOHHBbIA BUNET Ne1

1.XpOMOCOMBbI: CTPOEHUE, XMMUYECKUI cOCTaB. [[eHOM 1 KapuoTun.

2.0npegenexHve M napamMeTpbl «r€HETMYECKOW MNOMynAuuu» U «YNCTOM nHUKM». OCHOBHOWM 3aKOH
nonynsunoHHon reHeTukn (Xapam-BanHbepra).

3. Y ropoxa xenrtas okpacka (A) goMuHMpyeT Hapg 3eneHown (a). Kakoe nmotomcto (F;) monyuutcs ot
CKpELUMBAHUSA pacTEeHUN C XENTbIMW CEMEHaMu C pacTeHWsIMU, CeMeHa KOTOpOro Obinv 3eneHbIMU.
Hanncatb cxemy nonyyenus rmbpugos F; n Fo.

LWWKAJTA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha BOMPOCHLI MPOMEXYTOYHOro KOHTPOns
PesynbTatbl 9K3amMeHa OMpeaensoT OLEHKaMM «OTIIMYHO», «XOPOLUO», «YAOBMNETBOPUTENLHOY,
«Hey[0BMNeTBOPUTENBHOY» U 0OBLABNSIOT B AeHb 9K3aMeHa.
OueHKY «OmIIUYHO» BbICTABNSAOT 06y4atoLemMycs, rnyGoko 1 MPOYHO OCBOMBLLEMY TEOPETUYECKUIA
M NpakTudeckmin Matepuan aucumnnuHbl. OTBeT AomKeH GbiTb NOMMYHBIM, rpaMoTHbIM. OByyatoLLemycs
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HeobxoQMMO nokasaTb 3HaHME He TONIbKO OCHOBHOMO, HO W OOMOSHUTENBHOrO Martepuana, ObiCTpo
opueHTUpoBaTbCHd, OTBeYyad Ha [OOMNOMHUTENbHbIE BOMPOCHI. OOyuatowminca [ormkeH cBOOOAHO
CNpaBnATbLCS C MOCTABIEHHBIMU 3a4a4amMu, NPaBUbHO 06OCHOBLIBATL MPUHATBIE PELUEHNS.

OueHKy «xopowoy» 3acnyxumBaeT obOyyalolMicsa, TBEPAO 3HAKLWUN NPOrpaMMHbIA  MaTepuan
ONCUMNANHBI, TPaMOTHO M MO CyWecTBY uanarawowmin ero. He cnegyet gonyckaTb CyLECTBEHHbIX
HEeTOYHOCTEN NpKU OTBETAX Ha BOMPOCHLI, HEOBXOANMO NPaBUITbHO NPUMEHATL TEOPETUYECKUE MOSNOXKEHNUS
npu peLleHnn nNpakTu4ecknx 3agad, BnageTb onpeaeneHHbIMU HaBblkamMu U NpuemMamMm Ux BbIMOJTHEHUA.

OueHky «ydoeriemeopumeribHO» MnonydaeT oby4dalolWMIACcs, KOTOPbIi UMEeeT 3HaHWSA TOJNbKO
OCHOBHOrO Martepwana, HO He YyCBOWST €ro pfertanu, WCNbITbIBAaeT 3aTpygHEeHUd Mpu  peLleHun
npakTuyeckux 3agad. B oTBeTax Ha nocTtaBneHHble BOMPOCHI 0by4valLwMMca OonyLeHbl HETOYHOCTH,
OaHbl HEJOCTaTOYMHO npaBurbHble OPMYNMPOBKM, HapylleHa MoCneaoBaTenbHOCTb B U3MOXEHUMU
nporpaMmmMHOro martepuana.

OueHKa «HeyaoBNETBOPUTESNIBHO» FOBOPUT O TOM, YTO OBy4valoMNCcs He 3HaeT 3HaAYUTENbHON
YacTu martepuana no AUCLMNIIMHE, OOMYCKaeT CYLEeCTBEHHbIE OLIMOKM B OTBETAX, HE MOXET PEeLUnTb
npakTuyeckme 3agayv unun pellaeT ux ¢ 3aTpygHeHuamu.

BbicTaBneHne oueHKM OCyLeCcTBNseTCA C y4eTOM OMuUCaHUs MoKasaTeren, KPpUTepueB M LUKan
OLeHUBaHUA KOMMNETEeHLUMA NO AUCLUUNIINHE, NpeAcTaBNeHHbIX B Tabnuue 1.2

10. UHdbopmaunoHHoe n metToguveckoe oGecrneyeHne y4eGHOro npouecca no AucuunnvHe

B cooTBeTcTBMM C OENCTBYIOLMMUW FOCYQApCTBEHHbIMW TpeboBaHWAMW  AnA  peanusauum
y4yebHOro npouecca no aucuunnuHe obecneuvBarolwlen kacpegpon paspabaTbiBaeTcs M MOCTOSHHO
coBeplueHcTByeTCs ydebHo-metoaudeckui komnnekc (YMK[), cooTBeTcTByOWMA AaHHOW paboden
nporpamme v npunaraembin K Hen. MNpu paspabotke YMK[ kachegpa pykoBoaCcTBYyeTCS yCTaHOBMEHHbIMU
yHMBepcmTeToM TpeboBaHMsaMM K ero CTPyKType, cogepxaHuio n ocdopmneruto. B coctas YMKI BxoaaT
nepeyYncrneHHble HWKe U Apyrne UCTOYHWMKM y4ebHon n yyebHo-meToamyeckonm nHdopMauun, cpeacrsa
HarnagHoCTw.

lMpeaycmoTpeHHas paboyen yuyebHom nporpammon y4vebHas n ydyebHo-meTOAMYECKASs
nutepatypa pasmelleHa B cdoHgax HCXB w/vnn 6ubnuoteke obecneuymBatollenn npenogaBaHune
Kadpeapbl.

YuyebHo-meToaMYeckne MmaTepuansl Ana obecneyeHns camocTossTenbHON paboTel obyyaroLmxcs
pasmeLlleHbl B anekTpoHHoM Buae B MOC OMIAY-Moodle (URL: http://do.omgau.ru/), rae:

- oby4qarowulics wnmeeT BO3MOXHOCTb pabotatb ¢ wusgaHmsmm 3BC M 3NEeKTPOHHbIMMU
obpaszoBaTtenbHbIMKU pecypcamu, ykasaHHbIMU B paboden nporpamme AUCLUNAVHBI, OTNPaBnATb M3 goma
BbINOMHEHHbIE 3adaHna U OTYETHI, 3agaBaTb Ha hopyme BOMPOCHI NpenogaBaTernto UM COKYPCHUKaM,
BbINOMHATbL TECTOBbIE 3a4aHUS;

— nperodasamersib MeET BO3MOXHOCTb MPOBEPATb 3adaHus W OTYE€ThbI, OueHMBaTb PaboThl,
AaBaTb pekoMeHJauuu, oTBevaTb Ha BoMpocbl (obpaTHasi CBA3b), BECTM MOHWUTOPWHT BbIMOSTHEHUS
3agaHni  (OCBOEHUS M3yvaeMblX pasfenoB) MO KOHKPETHOMY CTYAEHTY M rpynne B Lenom,
KoppeKkTMpoBaTthb (B crnyvyae HeobxoamMmocTh) y4ebHo-meToauyeckme Mmatepuansi.
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NMEPEYEHDb
nuTepaTypbl, PeKOMeHOyeMOoW
ANs 3y4eHNsa AMCLUNIVHBI

ABTOp, HAMMEHOBaHME, BbIXOAHbIE JAHHbIE Hoctyn
1 2
KOpueHko E.A. 'eHeTuka 1 6uomeTpusa : yueb. nocobume/ E. H. KOpueHko, W. T1. HCXB

MBaHoBa; Om. roc. arpap. yH-T, H-T BeTepuHap. MeauLmHbl 1 BuoTexHonoruu.
— Owmck : ®I'BOY BO Omckuii TAY, 2015. - 88 c.

KapmaHoBa, E.[1. MNpakTukym no reHeTuke [ONEKTPOHHbIA pecypc] : yyebHoe
nocobwue / E.lN. KapmaHoBa, A.E. Bonroe, B.. MuTioTbko. — ONEKTPOH. AaH.
— CaHkTt-leTepbypr : JlaHb, 2018. — 228 c.

http://e.lanbook.com

Kaxnkano B.[. Bbuonormdeckme 1  reHeTU4eckne  3aKOHOMEPHOCTHU
WHOMBMAOYANbHOrO pocTa M pPasBUTUSA KMBOTHbIX [ONEKTPOHHbIV pecypc] :
yyebHoe nocobue / B.[. Kaxukano [u agp.]. — OnektpoH. gaH. — CaHkT-
MeTepbypr : JlaHb, 2016. — 132 c.

http://e.lanbook.com

CaszaHoB A. A. leHeTuka [ONeKTpoHHbIA pecypc] : yy4eb. nocobue / A. A.
CaszaHoB. - ONeKTPoH. TekcToBble aaH. - Cl6. : JI'Y, 2011. - 264 c.

http://znanium.com
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NMPUNOXEHMUE 1
dopma TUTYNbLHOro nucra pedeparta

depepanbHoe rocynapcTBeHHoe GloaxeTHOE obpasoBaTeribHOE yupexaeHue BbICLLEro
obpaszoBaHus

«OMCKMIN rocyaapCTBEHHbIV arpapHbii yHuBepcuteT umenn MNM.A. CtonbinvHa

<Da|<yn bT€T HAaMMeHOBaHNe

Kadeapa HanmeHoBaHue

Hanpasnexue — (ko0) «(HaumeHosaHue)»

Pedepar

no ancuuniinHe HammeHoBaHune

Ha TemMy:

BoeinonHun(a): cT. rpynnei

ono

MMpoBepun(a): y4y. cmeneHb, OOMKHOCMb

ono

OMcK — r.
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NPUNOXEHUE 2

PesynbTaTbl NpoBepku pecepara

Ne OueHoYHoe 3aKnyeHne npenogaBartens

OueHnBaemas kOMMOHeHTa pedepaTa u/mnm MO A@HHOM KOMIMOHEHTE
n paboTbl Hag HUM
n OHa cchopmumpoBaHa Ha ypOBHe
BLICOKOM | CpenHeM MUHMManbHO HUXe
npvemMremMom | NPUeEMIEMOro

1 CobniogeHue cpoka caavv paboTsl

2 OueHka codepxxaHusi peghepama

3 OueHka oghopmiieHusi peghepama

4 OueHka kavyecmea noGz2omoeku pegepama

5 OueHka ebicmyrineHusi ¢ doknadom u
0meemos Ha 80rpochkl

6 CTeneHb caMOCTOATENBHOCTHU
obyuvatoulerocsa npm nogroToBke pedepara

O6wwme BbIBOObI M 3aMevaHna no pedepaty

Pedhepart npuHAT ¢ oueHKOM:

(oueHka) (6ama)
Benywimin npenogaeatenb ANCUMNIINHBI

(nodnucsk) N.0. damunus
O6yuvatowuicsa

(nodnucsk) N.0. damnnnsa
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