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1. Iesap 1 ni1aHUpPyeMBbIe Pe3yJbTAaThl 0CBOCHHS IMCIMIIJIMHBI (MOIYJIs1)

[enbro 0OCBOEHUS AUCHHUIUINHBI SBISETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

—OIIK-1 — CpoocobeH npUMEHATh 3HAaHHE OHOJOTMYECKOTO pa3HooOpasus U
MCIIOJIb30BaTh METOJbl HAOJNO/IEHUs, UACHTU(UKALNY, KIACCU(PUKAIUU, BOCIPOU3BOJCTBA U
KyJbTUBUPOBAHUS KHUBBIX OOBEKTOB ISl PEHICHUS TPO(PECCHOHANBHBIX 337134,

—OIIK-2 - CrnocobeH TPUMEHATh NPHUHIMIBI  CTPYKTYPHO-(PYHKIIMOHATHHOU
OpraHu3allif,  HUCIOJb30BaTh  (PU3MOJIOTMYECKHE,  IMTOJIOTUYECKHE,  OHOXMMHYECKHE,
Oonoduznueckre MeToAbl aHajau3a JUIsl OLCHKH U KOPPEKIMH COCTOSHHUS KUBBIX OOBEKTOB U
MOHHUTOPHHTA CPeNlbl UX OOUTAHMS;

— OIIK-3 — Cnoco0GeH mpuMeHSITh 3HaHHE OCHOB BOJIIOIIMOHHOW TEOPUH, UCIIOJIb30BaTh
COBPEMEHHBIE MPEICTABICHUA O CTPYKTYPHO-(YHKIMOHAJIHHONH OpraHU3aluyd TE€HETHYECKOU
MPOrpaMMBbl KUBBIX OOBEKTOB M METOJbl MOJIEKYJISIPHON OHOJOTUHM, T€HETUKH U OHOJIOTUU
pasBUTHS UIA UCCIEJAOBAaHHMS MEXaHHW3MOB OHTOI€HE3a U (QuioreHe3a B MpodhecCHOHATBLHOU
JIeATEIbHOCTH;

— OIIK-5 — CnocobeH mpuMeHsTh B MpOo(EeCcCUOHATBHON ACSITEIHHOCTH COBPEMEHHBIE
MpeJCTaBlIeHusT 00 OCHOBaX OMOTEXHOJIOTMYECKUX M OMOMEIMIIMHCKHX IPOU3BOJICTB, T€HHOU
MH)XEHEpUHU, HAHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO MO/IETUPOBAHUS;

PesynbraramMu OCBOEHUSI AMCHUIUIMHBI ABISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIETEHIIHI:

NOIIK-1.3. — IlpuMeHsieT NMPHUHIMIIBI BOCIPOM3BOACTBA U KYJIbTUBUPOBAHUS >KUBBIX
00BEKTOB NPHU PELIEHUH NPOPECCUOHATBHBIX 33/1a4;

NOIIK-2.1. — JleMOHCTpUpPYET MOHMMAHHUE MPUHLHUIOB CTPYKTYPHO-(GYHKIMOHATHHOM
OpraHM3al1H KUBbIX CUCTEM;

NOIIK-3.1. — JleMoHCTpUpYyET MOHUMAHKUE OCHOB 3BOJIOLIMOHHON TEOPUH, COBPEMEHHbBIE
IPEJCTaBICHUST O CTPYKTYPHO-QYHKIIMOHAJIbHOW OpraHMu3ali TI'e€HETUYECKON MporpamMmmbl
KHUBBIX 0OBEKTOB MTPU OCYILIECTBIECHHH MPO(ECCHOHATBHON eATEIbHOCTH;

NOIIK-3.2. — IlpuMeHsieT METOABl MOJEKYISIPHOW OWOJIOTHH, TEeHETUKH W OHOJIOTHU
pasBUTHSL Ul UCCIIEOBaHHMS MEXaHHW3MOB OHTOI€He3a U (QuioreHe3a B IMpodecCHOHATbHON
JeSITeNIbHOCTH;

NOIIK-5.1. — JleMOHCTpUpYET MOHMMaHHE COBPEMEHHBIX MpPEJCTaBICHUNA 00 OCHOBax

OMOTEXHOJIOTHUECKUX u 6I/IOM€I[I/IIII/IHCKI/IX IMPOU3BOJACTB, TeHHOU HWHXKXCHCPUU,
HAaHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO MOJICTTUPOBAHUS;

NOIIK-5.2. — [TIlpumeHser 3HaHWE OCHOB (IIpeJCTaBICHHE OO0  OCHOBax)
OMOTEeXHOJOTHYECKUX M OWOMEIUIMHCKUX  TPOM3BOJACTB,  TE€HHOH  HMHXXEHEPUH,

HAaHOOMOTEXHOJIOTUH, MOJIEKYJISIPHOTO MOJIEIMPOBAHUS IPU PELIEHUU MNpOo(hecCHOHATBHBIX
3a/1a4.

2. 332]3‘11/1 0CBOCHUA JUCHUIIIIMHBbI

— 3HaTh IPUHIUITBI OPTaHU3AIUU U PeaIU3alMK HACIEeCTBEHHOM HH(OpMAIIUH;

— 3HaTh MPUYUHBI TEHETUYECKON N3MEHUYHUBOCTH;

— 3HaTh 3aKOHOMEPHOCTH M MEXAaHU3MBI Mepeladyll TeHETUYECKOW MHPOpMAIUN B PSIY
MMOKOJICHHUIA;

— YMeTh WCKaTh W aHANU3UPOBATh WHGOpPMAIMI0 00 OpraHu3alud T€HOB U T€HOMOB
KUBBIX OPTaHU3MOB,

— YMeTh aHAIM3UPOBATh U KPUTHYECKH OIEHUBATh WH(OPMAIIHIO, UMEIOIIee OTHOIIEHUE
K peajin3alny, '3MEHYMBOCTH U HACIIEIOBAHUIO T€HETUYECKH IETEPMUHUPOBAHHBIX MTPU3HAKOB

— YMeTh noa0upaTh METO/IBI AKCIUTYaTallud COBPEMEHHOW anmapaTypsl B 000pyI0BaHUS
JUISL BBITIOJTHEHUSI 0003HAYE€HHBIX HAyYHO-UCCIIEIOBATEIILCKUX TOJIEBBIX U JaOOPaTOpHBIX PaboT.

— VYMeTpb aHaNM3UpOBaTh W 0000IIaTh [JaHHBIE, TMONyYEHHBIE B XOJ€ MPOBEACHUS
MOJIEBBIX W JIAOOPATOPHBIX MCCIICOBAHUH, JUTsl UX TIPEICTABICHUS B BUJIE HAyYHO-TEXHUUYECKHUX
OTYETOB.



— Brnagers HaBbIKaMM = TPOBEACHUS  MOJIEKYJIIPHO-TEHETHMYECKOTO  aHajiu3a ¢
ucrosb3oBaHueM copemenHoro odopynoanus (ITLP, ITJIP®, rens snexrpodopes u npyrue)

3. MecTo AuCHUNJIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

JlMcuuIuIMHA OTHOCUTCS K 0053aTEIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbl.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHHUILJINHE

Cemectp 6, 5x3ameH.

5. BxoaHble TpeOoBaHMsI AJIsl OCBOEHUS TUCUUTIIHHBI

JUisi  yCHEeImHOTO0 OCBOCHMS JUCHUIUIMHBI TPEOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CJIeAYIOIMM AucuuIuInHaM: «buoxumusi», «Llurosorus u ructosiorus», « MUKpOOHOIOTUs».

6. SI3bIK peaju3anuu

Pyccknii

7. O0beM QUCHUIIIHHBI (MOTYJIA)

OO61ast TpyA0€MKOCTh IUCHHUIUIHHBI COCTaBiseT 4 3. €., 144 vaca, U3 KOTOPBIX:
— nexnmd: 30 u.;
— CeMUHapCKue 3aHATus: 18 4.;
— rabopaTopHbIe PadOTHI: 28 .
B TOM YHCJIE ITPaKTHUYECKast MOAroToBKa: 0 u.
O06beM caMOCTOATENbHON padOThI CTY/IEHTA ONpeAeeH YUEOHbIM IJIAHOM.

8. Conep:xkaHue IMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Benenue B kypc «l'eHeTHKa»

[Ipu3naku crnoxkHele U npocteie. DeHoTun. 3agaTKu MPU3HAKOB (F€HBI) U TEHOTHUIT KaK
BApHUAHT pCain3allui IpOorpaMMbl pa3BHUTHA. Ponn CpCabl B pcain3aliuu MporpaMmbl pa3BUTHUS.
Hacnenyemble u HeHacneayemble Mpu3HaKku. |'eHeTHKa Kak Hayka, ee MpeIMeT U O0BEKT; MECTO
cpenu Ipyrux NUCHUIUIMH. ['eHeThuueckuil aHanms u rudpuonorundeckuii metoa. CUMBOJIMKA B
TE€HETHUKE.

Tema 2. JIHK u rensr

Pa3Butue mnpencraBieHuii 0 TeHE KaKk HMHPOPMAIIMOHHOM, TaK W B MaTepUaIbHOM
cMmbiciie. «JlomeHaeneBckue» MpeACTaBIeHUsI O HacleqoBaHUU npu3HakoB. KopnyckynspHas u
XpPOMOCOMHAasi TEOPUU HACJIEICTBEHHOCTH B oOmieM Buze. [IpeacraBieHus o AeIMMOCTH TEHa,
crynenyareiii  amnenomopdusm A, C. CepebpoBckoro. OOmmMe NPUHIUIB XUMUYECKON
OpraHW3alMi HYKJICHMHOBBIX KHUCIOT. LleHTpampHast sjgormMa MOJEKYISpPHOW OWOJIOTHH.
I'enetnueckuit koa. CoBpeMEHHbIE MPEACTaBICHUSI O CTPYKTYpPE I€Ha 3YKapuUOT U MPOKApHOT.
benok-komupyromme n PHK-xoaupytonme renpl. OOmue NPUHIMIBI PETYISIUA AKCIPECCUU
TEHOB Y 9YKapHOT U MPOKapHuoT. [ eHoMHBIE Opay3ephl.

Tema 3. ['eHoMBI

JInHeitHOE pacnonoXeHrue TeHOB B XpoMocoMax. HepaBHOMEpHOE pacnpeiesieHHe IT'eHOB
B XpOMOCOMAX, KJIacTepbl T€HOB, T'€HHbIE MyCThIHU. ['eHOM. SInepHblii reHOM U uncno Bunkiepa.
Pa3mep renoma. Uncio reHOB B T€HOME U CBSA3b YMCIIA TEHOB C pa3MepoM reHoma. C-mapamokc.
«Hexoaupyromias» 4acTh TeHOMA: TaHACMHBIE TTOBTOPHI U MOOHMIIbHBIC TE€HETHYECKHUE dJICMECHTEHI.
IIceBnorensl. ' eHOMHBIE TPOEKTHI U 3pa TEHOMUKH.



Tema 4. MyTtauroHHas ”3MEHYUBOCTh

Buapl m3MeHunBocTH: MOp(do3bl, Teparbl, MOAUGUKAIIMM W MyTamud. MyTarmoHHas
teopusi Kopxunckoro-ne ®@puza, ee OCHOBHbIE mMOJOKEeHUS. CHOHTaHHBIE MYTAIlUU:
xapakrepuctuku, npuuuHbl. Cucremsl JIHK-pemapanuu (moctperuiMkaTuBHAs, SKCIU3HOHHAS,
¢doropeaktuBanusa, COC-pemapauus). WMunynupoBaHHbId MyTareHes. [IpMHIHMIT momagaHus.
I'enetndeckue 3pdexThi, 3aBUCUMOCTh 103a-3DPekT. XuMUIeCKU MyTareHe3. MeTobl yuera
MyTaluid y Ipo30(uiiel ¥ MUKpOOpraHu3MoB. DIyKTYallMOHHBIN TeCT. 3aKOH TOMOJIOTHYECKUX
pAnoB HaciencrBeHHod usMeHunBoctd H.M. BaBumoBa. ToukoBble MyTaluu W UX
knaccudukanus, 3HadyeHne. CoBpeMEHHBbIC MpEICTaBICHHS 00 amenu3mMe. MHOXKECTBEHHBIN
ajuienu3M. ['armmoTumnsl. XpOMOCOMHBIE U T€HOMHbBIE MYTallMM, MEXaHW3Mbl BOSHUKHOBEHHUS U
3HAYCHUE.

Tema 5. Peanu3zanus renetnyeckoil nHGOpMaIMK: OT FeHa K IPU3HAKY

IIporpamma pasButusg opraHusmMa U oHrToreHe3. ['enmnble cetu. CTpyKTypHBIE U
(GyHKIMOHATBHBIE KOMIIOHEHTHI W (YHKUMOHAIbHBIE MOIYJIM TeHHBIX cereil. bazoBbie
IPUHLIMIIBI OpraHU3alluu FeHHBIX ceTed. MosekyinspHas Oropokparus. Ilneliorponust reHoB U
IIPOJYKTOB HX OJKCIpeccuu. [IeHeTpaHTHOCTP M OKCIPECCUBHOCTH TI'E€HOB. MexauienbHoe
B3aUMOJICVICTBUE T€HOB M HACIEIOBaHUE IPU3HAKOB IIPU MEXKAUIEIBHOM B3aMMOJCHCTBHH.
B3aumoneiictBue renoB B o0ObiTax Y. barcona, Jlx. bumia u 3. Taryma. Dnucras, cynpeccus,
KOMIUIEMEHT, MOAM(UKAUs HEKYMYJISITHBHAS W KyMYJSTHUBHas TIOJUMEPUU B CBETE
COBPEMEHHBIX NpEICTaBICHUNH 00 OpraHum3aluy  B3aUMOJEHCTBUS  MEXIYy TI'€HaMH.
HacnenoBanue npu B3aMMOJEHCTBUM MEXIy TeHamH. | eHHbI OamaHc. ['eHoTMI Kak cucreMa
B3aUMO/ICHCTBYFOIIMX reHOB. CHCTeMHast GHOIIONvs, €€ 3a/1a9H U [IepCTIEKTUBBL

Tema 6. OOm1as pekOMOMHAIUS U MEH/IEIIEBCKOE HACIIEIOBAHNE

I'eneTnueckuil aHanmu3, €ro cojepkaHue W YacTHble MeToJbl. OCOOEHHOCTH MeTona
TUOPUIONOTHYECKOTO aHanu3a. Yucteie nuann. MonoruOpuaHoe ckpenuBanue. Jonymenus I
Menpens ans 00bSICHEHHs pe3yIbTaTOB €ro ONBITOB. AHaIM3UpYollee ckpenuBanue. [lepBoiit
U BTOpoi 3akoHbl Menpens. HacnenoBanue npu AUrHOpUIHOM CKpelmMBaHUM. TpeTuil 3akoH
Menpens. Lluronorndeckue OCHOBBI pACHICTJICHUMH NMPU MOHOTMOPUIHOM M JUTHOPUIHOM
cKkpenuBaHusx. PekoMmOuHanus, yacrora pekomounamuu (rf). MenaeneBckoe HacleOBaHNUE B
o0I1eM BHJE: YHUCIO KJIACCOB raMeT Y MOJUTETepO3UToT, UX MPONOPLHHU, YUCIa U MPONOPLUU
TeHOTUIIMYECKUX U (PEHOTUIMYECKHUX KJIaccoB cpeau notoMkoB F2. Kputepun MeHzaeneBckoro
HacsenoBanusl. [IpaBuio unctorel ramer. TeTpagHblii aHanu3. 3aKOHOMEPHOCTH MEHJIETIEBCKOTO
HaCJIEJOBaHMsI, OMOJIOTMYECKHE MEXaHU3Mbl, YCJIOBHS M CTATUCTMUECKUN XapakTep HX
peanu3zauuy. [IpuunMHBI ¥ TpUMeEpsl OTKIOHEHUH OT OXMIAeMBIX paclleruieHud. OCHOBHbBIE
MOJIO’KEHHUS KOPITYCKYJIIPHOM T€OpUU HACIIECTBEHHOCTH.

Tema 7. CuensieHHOE HaclIeIOBAHUE U KPOCCUHTOBEP

[lonHoe u HemonHoe cuelieHWE TeHOB. ['pynnel cuemieHus. 3akoH Moprasa.
Kpoccunrosep. Lluronorndyeckoe 10Ka3aTeNnbCTBO KPOCCHHIOBepa. LIMTOIOrnuecknii MeXaHusm
KpOCCHHIoBepa. MUTOTHYECKUI KPOCCUHIOBEP. XHUa3Mbl U KpOcCcUHIoBep. TeTpaaHblil aHANN3
MpU  KPOCCHHTOBEpPE. 3aKOH aIIUTUBHOCTH. MHOXecTBeHHBI o0meH. @Dopmyma Tpoy.
Wntepdepentus u e€ namepenue. Jlokanuzanus reHa. ['eHeTnueckrue U IUTOIOTUYECKHE KapThI.
Kaptupyromue pynkunn. OCHOBHBIE MOJOKEHHUSI XPOMOCOMHOM T€OpUN HACIIEICTBEHHOCTH.

Tema 8. Onpenenenue noJsia, CUEMJIEHHOE C TTOJIOM HAaCJIe0BaHUE, FTEHETHKA M0J1a

[Ton. PazpgenbHOMONOCTh W TepMadpoaUTH3M. PaciieruieHne mo Moy B HOMYJNSIHSX
pa3nenpHONONbIX opraHu3MoB. lumoreza I. Mennens. Drosophila- u  Abraxas-tun
TEeHeTHYECKOTo ompenenenuss mnona. l[lpupoma dakrtopa, ompenensomero mnoi. ['omo- u
rereporameTHbli  mos. Lygaeus- wu  Protenor-tum XpOMOCOMHOrO ONpENEeHUsl IMoJa.
CuernieHHoe ¢ MoJOM Hacle0BaHUE, ero KpUTepuu. THITBI CIEIUICHHS C TIOJIOM U OCOOCHHOCTH



HacnenoBaHus. HacrmemoBaHue NpH HEPACXOXKIAEHUHM TOJIOBBIX XpoMocoM. OcoOeHHOCTH U
9BOJIIOLUS TIOHOCOM. XpoMmocoMHass uHBepcus mnona. banancoBas (K. bpumxkec) u
¢usuonoruueckas (P. Tompammuar) Tteopuwm ompeaeneHus noia. [ uHaHAPOMOPOU3M.
Juddepenumanus u nepeonpenesneHre Iojia B OHTOreHese. TecTec-IeTepMUHHUPYIOLIUMA
daxTop. SRY muekonuraronmx. [lepBuuHas OMCEKCyalbHOCTh Pa3/ebHOIONBIX OPTaHU3MOB.
Cootnomenue nonoB (CII) u ero perymnsuus B IpakKTHYECKUX LIETSIX.

Tema 9. [luronnazmaruyeckoe HacIe 0BaHUE

Crenuduka MUTOIUIA3MATHYECKONW M SAEPHON HACIIEACTBEHHOCTH. METO/bI BBISBICHHS
LIUTOIUIA3MAaTHYECKOro HacienoBaHusa. MarepuHckuil 3¢dexr (MmarpoknuHus). BaesnepHas
HACJIEACTBEHHOCTh. llmacTuapl M MUTOXOHJpHUM, IapasuTbl M CUMOMOHTHL. IlnasmuaHoe
HacyeoBaHue. B3auMoneicTBue sANEpHBIX W BHESACPHBIX TIeHOB. lluroruiasmarnueckas
MYKCKasi CTEPHIBHOCTb.

Tema 10. ['eHbI B TPUPOJHBIX MOIMYIISAIIUSIX

Bun wn nomymsanus. I'eHetudeckass crpykTypa nomymsuuid. OnpeneneHue 4acToT
TEeHOTHIIOB M TeHOB. 3akoH Xapau-BaitnOepra. OrpanndyeHne NaHMUKCUW (MHOPWAMHT,
accopTaTHUBHOE CKpelUMBaHHE) U e€ reHeTudeckue cieacTBus. [lomynsnuoHHO-TeHEeTHYECKHU
romeoctad. MUKPOIBOIIONMOHHBIE (pakTOpbl. MyTHpOBaHWE — TIEPBUYHBIM HCTOYHUK
U3MEHYMBOCTU U (aKTOp MUKpOl3BoOIroIMU. Murpauus. [pelid rexos. IIpucrnocobieHHOCTs U
ecrecTBeHHBIH 0TOOp. KonmmuecTBenHas omneHka 3(pQekTuBHOCTH (PAKTOPOB MHUKPOIBOIIOIUH,
CXOJACTBO U OTJIMYUE pe3yJabTaTOB HX JeHUCTBHs. DOpMBI €CTECTBEHHOro oTOOpa:
CTaOWIIM3HUPYIOIINIA, HANpPaBICHHBIA, IU3PYNTHBHBIN, IECTaOWIM3UPYIOUINHA, 3aBUCSIIAA OT
IUIOTHOCTU. | €TeporeHHOCTh, NOIUMOP(HU3M U TeHETUYECKUN Tpy3 nonyisanuil. MosiexynspHo-
FEHETUYECKNE OCHOBBI 3BOJIOLMHU. 3a/adl I'€HOCUCTEMAaTHKH. ['€HO(OHbI, aKTyaJbHOCTh HX
OXpaHsl.

Tema 11. I'eHbl B pa3BUTHM OpraHu3Ma

OHTOreHe3 - TMpOLECC pealu3alld  HAcCJIEJCTBEHHOW MpOrpaMMbl  pa3BUTHS.
TotunoreHTHOCTh KJEeTOK. JluddepeHnuanbHas akTHUBHOCTh T'€HOB B TEUYEHHUE OHTOIEHE3a.
[lepBuunas aud@epeHurnpoBKa LUTOIUIA3Mbl, JEHCTBUE TI'E€HOB B pPAaHHEM HMOpHUOTreHe3e.
Tpancinanrauuss  snaep.  SnepHo-IUTOIUIa3MaTHYECKUe OTHOWIEHHs. TkaHecneuunpuyHas
AaKTUBHOCTb T€HOB. Mopdo-(yHKIIMOHANBHBIE W3MEHEHUsI XpoMocoM (mydduHr, "mammoBbie
merku"). BrnusHME TOPMOHOB M 3MOpPUOHANBHBIX MHAYKTOpOB. CTaHOBJIEHHE MPHU3HAKOB B
OHTOT€HE3E, MIEHOTPONHS, B3aUMOJACHCTBUE T€HOB U KJIIETOK, IeTepMHUHALUs. TpaHCIuiaHTauus
KJIETOK. I'erepokapuoHsI. Meton COMATHYECKOU rUOpHIU3aIIH. XuMepBI.
I'ucronecoBMecTUMOCTD. [ eHETMKAa HMMYHHUTETA.

Tema 12. 'eHHas HHXXCHEPUSI.

['opu3oHTaNnbHBI TEHETUYECKUN MEPEHOC. BbleneHne M CUHTE3 TIeHOB. BeKTopbl
npokapuot: TiazMuel, darosas JJHK. PexkomOunantaeie JIHK. KnonupoBanue renos. banku
reHoB. [IpoGiema skcrpeccun reTepoIOTHYECKUX TEHOB.

Bekroper sykapuor. Jlpoxokn Kak OOBEKT TeHeTHYeCcKoW uHKeHepuu. (OCHOBBI
TeHETUUYECKON HWHXEHepUU pPACTEHUH W JKMBOTHBIX: TpaHCpopMalusi KIETOK BBICIIUX
OPraHU3MOB, BBEJICHHE T€HOB B 3apOJIBIINIEBBIE 1 COMATUYECKUE KIIETKU XKUBOTHBIX. KitleTouHas
uHkeHepusi. [ uOpugombl. [‘eHeTnueckas WHXEHEepUs U (QyHIAMEHTAIbHBIE MPOOIEMBI
OMOJIOTHH, €€ 3HAYMMOCTD IS IPAKTUKU W COIMANIbHBIE acnieKThl. CHHTeTHYeCKasi OMOJIOTUS U
€€ MEePCIEKTUBBI.

Tema 13. MenuuuHcKkas reHETUKA U OHKOI€HETHUKA
UemoBeKk KaKk OOBEKT I'€HETHMYECKUX HCClienoBaHWi. ['eHeanormdyeckuii MeTOH, JTAIlbl,
pemaemble 3anaud. llutorenernueckuii meron. Kapmotun uenoBeka. [luddepennmanbHas



okpacka XxpomMocoM. CHHAPOMBI XPOMOCOMHOW  3THOJIOTMH. Merox  rUOpUAM3AIMU
coMaTHueckux KieTok. ITpoune merons! (OM3HELOBBIN, OMOXUMUYECKUH, OHTOI€HETUYECKHH,
HOMYJSIUOHHBINA). 3agayl W [poOJiieMbl MEIWIMHCKOM TEHeTHKH. BpoXIeHHbIE U
HacJie/IcTBeHHbIe Oose3Hu. HacnencrBeHHas npenpacnosiokeHHOCTh K 3a0osieBaHusAM. Menuko-
TEHETUYECKOE KOHCYJIbTUpOoBaHue. OXpaHa 3740pOBbsl U HACIEACTBEHHOCTH YEJIOBEKA. 3HAUECHUE
OXpaHbl OKPY>KAIOILEN CPEJIbI.

Tema 14. OCHOBEI ceJIEKIIUT

IIpenmer u 3amaun cenexuuu. CBs3b CENEKUMU ¢ FeHETUKOW. VICXOaHBIN MaTepuan s
cesiekiuu. LIeHTpbl MPOMCXO0XKACHUS U TEHETHUECKOTO pa3HOO0pa3usi KyJIbTYPHBIX PACTEHUM MO
H.A. BaBunosy. [lopona, copt, mramm.

Hcnonb3oBaHrne MHAYIUPOBAHHBIX MYTalUi, peKOMOMHALWHU, MOIUILIONIUU. CUCTEMBI
CKpEIMBAHUS B CEJIEKIMM PAcTeHUM W JKUBOTHBIX. JIMHElHas (aHaJuTHYecKas) CeNeKLus.
Nubpuaunr. Kosdhduunent nnOpununra. Cunretnueckas cenekuus. Ayropuauar. OtaaneHHas
ruOpumu3anys. MexBuaoBas 1 MEXpoaoBas rudpuanszanus. OepTHIFHOCTh U paclleTieHHEe
notomcTBa rubpuoB. [Ipeosonenue HeCKPEIMBAEMOCTH.

I'erepo3suc, ero mpupoaa. [IpocTeie 1 ABOMHBIE MEKITMHEHHBIC THOPH L. VIcTIoNb30BaHMEe
[UTOIJIA3MAaTUYECKON MY>KCKON CTEpUIIBHOCTH MPHU MPOU3BOACTBE THOPUIHBIX CEMSH.

Paznuume MCKYCCTBEHHOTO M ecTecTBEHHOro orOopa. HacmemyemocTs, KO3 QUIHEHT
HacnenyemocT. Kpurepuu orbopa: heHoTHIl, poocioBHAasI, Ka4eCTBO MOTOMCTBA. MaccoBbIil U
WHIWBUAYAIBHBIA 0TOOp. D¢ dexktuBHOCTE 0TOOpa © ycioBus cpeabl. Vcmonbp3oBaHue
JOCTH>)KCHUI TE€HETHMUECKOW M KJIETOYHOM HMH)XEHEpUHM B CeleKUuHU. ['ammoHThl. Ycnexu u
IIEPCIEKTUBBI CEJIEKIIH.

9. Tekymmii KOHTPOJIb MO TUCHUILIHHE

Texyumuii KOHTPOJb MO JAWUCHUUIUIMHE MPOBOJUTCS IyTEM MPOBEACHUS TECTOB IO
JEKIIMOHHOMY M CEMHMHApCKOMY MaTepuany U (uxcupyercs B GpopMe KOHTPOJIbHON TOUKU HE
MEHEE OJTHOTO Pa3a B CEMECTP.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

JK3aMeH B IIECTOM CeMeCcTpe TPOBOJUTCS ISl CTYAEHTOB YCIEIIHO CIABIIAM BCE
OTYEThI MO JIAOOPATOPHBIM PaboTaM, a TaKXkKe MPOLIeNIINe TEKYUIMH KOHTPOJIb MyTeM Cllauu
MpeayCMOTpeHHBIX TecToB Ha 50 unu Gosnee 6ammoB u3 100. Dx3aMeH MPOBOAUTCS B YCTHOM
dopme no GuneraM. buneTsl K 3K3aMEeHY COCTOST U3 JIBYX BOIPOCOB M OAHOM 3amauu. IlepBbiit
Bompoc Owera HampaiieH Ha mpoepky MOIIK-2.1. u UOIIK-5.1., Bropoit Bonpoc — MOIIK-
3.1. u Tpetunii Bonpoc —Ha ¢popmuposanue MOIIK-3.2. u UOIIK-5.2.

IIpuMepHBIi nepedYeHb BONPOCOB K dK3aMeHY N0 aucuuiiube «I'eneruka»

1. Teneruka, e€ nmpeaMmer, 3a7a4u U METOIBI.

2. YMo3puTenpHbIEe THIOTE3BI 0 Tpupoxae HacienctBenHoctu (Y. Japsun, K. Heremm, A.
Beiicman).

HcTopus renetuku. Posib 0Te€UeCTBEHHBIX YUEHBIX B PA3BUTUN HAYKH.

Teopus “ouH reH — oAuH pepMeHT’”.

Meton renerndeckoro aHanuza. OcoOeHHOCTH THOPUAO0IOTMUYECKOT0 aHAIK3A.
MeHieneBckoe HaclIeJ0BaHue B 00IEM BHIE

TerpaaHblii aHAIU3 U MEHJIEJIEBCKOE HACIIEIOBAHUE.

MartepuanbHble OCHOBBI HACIEICTBEHHOCTH.

CueruieHHOe Haclel0BaHNe, TPYIIIbI CLETUICHMS, 3aKOH MeHaens.

10. KopriyckynsipHast TCOpHsI HaCJIE€ACTBEHHOCTH.

11. JIurnbGpuHOe CKpenBaHue.

12. Ilpu4nHbI ¥ TpUMEPBI OTKIIOHEHUH OT 0KUJAaeMbIX PACIICTUICHUH.

©COoNo kAW



13.
14.
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I'eneTndeckast CUMBOJIUKA.

MozenbHble 00bEKTHI T€HETUKH.

buosornueckue OCHOBBI M CTATUCTUYECKUM XApaKTEP HACIIEAOBAHMS.
I'eHeTHYECKHE U OCHOBHBIE XPOMOCOMHBIE TUIIBI OIIPEEICHHUS MOJIA.
OcHOBHBIE TI0JI0’KEHUSI XPOMOCOMHOM TEOPUH HACIEICTBEHHOCTH.
3aKOH FOMOJIOTMYECKUX PSAJIOB HACIEACTBEHHON U3MEHYUBOCTH.
[IeHEeTpaHTHOCTB U 3KCIIPECCUBHOCTb.

Oymnonusi, IpUpoa MOJUILUIOUI0B, (PePTUIBHOCTE U HACJIEJOBaHUE Y MOJIUILIIOUI0B.
MHOXeCTBEHHBIN ajuieau3M. MeKauleIbHbIe OTHOLLEHUS.

[Tonumepus.

KomnnMmeHTapHbI€ TE€HBI.

MHoxecTBeHHbIE 0OMEHBI, HHTEpPEepeHIIUs, €€ IPUpoJa U U3MEPEHHE.
I'ennas xoHBepcus

[TonHoe 1 HenonHOe cueruieHue. PekomMOuHanus, €€ KoJIM4ecTBEHHAasl OLIEHKA.
Snpo m nuTomIasmMa Kak MaTeprUaJbHbIE HOCUTENIN HACIEICTBEHHOCTH.
XVMMHUYECKUH COCTaB U OPTaHU3aLNsl HYKIEHHOBBIX KHCIIOT.
Hoxa3arensctBa renernueckor poau JHK n PHK.

Pa3Butue npencrasinenuii o reve. CTyneHuaTslil auieIoMophu3M.
CrtpyKTypHas 1€1MMOCTh T€Ha.

CoBpeMeHHbIE NPEJICTABIICHUS O T'€HE, €ro CTPOSHUH U (QYHKLIUH.
IIpouecc permmkannu JJHK: stansl, peakunu, s3H3UMOIOTHS.
Tpanckpunuusi.

Penapanus JTHK

LlenTpanbpHas 1ormMa MOJIEKYJIIpHON OMOJIOTHH

I'emeTnyeckuii Ko, CBOMCTBA KOJIa.

CTpyKTypHBIE XPOMOCOMHBIE NTEPECTPOIKH, X OHoornyeckre 3p(eKThl: UHBEPCUH.
Jlokanuzanust (KapTUpOBaHUE) TEHA.

JeranbHas ¢pusnyeckas cTpykrypa resa. Kapra rena.

3aKoH aJIUTUBHOCTH. ['eHeTHYeckoe paccTosTHUE.

Kaprupyromue ¢pyHkuuu.

Omnpitel rpynnel T.X. Moprasa no u3y4eHunto KpoCCUHIOBEpa.
[{uTonornyeckoe 10Ka3aTeabCTBO KPOCCUHIOBEpPA.

[{uronornyecknii MEXaHNU3M KPOCCHHIOBEpA.

Xna3Mbl, KPOCCUHTOBEP U FEHETUUYECKAs JJINHA XPOMOCOM.

[Ton. PaznenbHOMONOCTE U TepMadpoauTu3mM. Pacuiennenue mo moiy.
CuenueHHoe ¢ MoJI0M HaclieJoOBaHHUE. TUIBI CIETUIEHUS C TTOJIOM.
[TepBuuHas OMCEKCyaIbHOCTh Pa3AeIbHONOIBIX OPraHU3MOB.

[TonoBoe pazmMHOXkeHHE: aM(PUMUKCUC, TAPTEHO-, THHO-, aHAPOTeHE3.
Konnenmus reno- u ¢penoruna. Mi3mMeHUnBOCTh, €€ BUBI U UCTOYHHUKHU.
MyTranuoHHast u3MeHYMBOCTb. Knaccugukanus Mmyranuii.
Myranuonnas Teopus Kopxkunckoro-ae ®@pusa (OCHOBHbIE MOJIOKEHUS).
TecTbl Ha aIENU3M MyTalUi.

MonekynsgpHble MEXaHU3Mbl BO3BHUKHOBEHUSI MyTallUH.
WNunyurpoBaHHBINH MyTareHes, (pakTopbl, BEI3BIBAOIIME MOSIBIICHUE MYyTaIUi.
PanuannoHHbIi MyTareHe3: MEXaHu3M, 3aBUCUMOCTh “‘1103a-3(pdext”.
MyTtareHnHsiit 23QexT ynpTpaduonera u TeMiepaTyphl.

CrnoHTaHHBIN MYTAllMOHHBIN ITpoliecc. MeToabl yuéTra MyTalui.
MoudukaoHHast ©3MEHYUBOCTb, OCHOBHBIE CBOMCTBA MOJU(PHKAIMHA.
Opranuszanus reHoB B reHoMe. Kitactepusanus reHos.

Perynsuus sxcnpeccun reHOB y IPOKapuoT.

Perymnsnus skcnpeccuy TeHOB y DyKapuoT.

Pa3zmepsl renoma. CBsi3b ¢ yMCIOM TeHOB. VI30BITOYHOCTS TeHOMA.



65. Hexonupyromue 37eMeHThl TeHOMA: TaHJAEMHbIE TIOBTOPHI U MOOUJIBHBIC SJIEMEHTHI.

66. I'eHHast HHXKEHEPUS B CEIILCKOM XO3SICTBE U MEIHUILIUHE.

67. OCHOBBI CeJIEKIIMU: KOJIMYECTBEHHBIE TPU3HAKH, CIOCOOBI 0TOOPA M THIIBI CKPEIIMBAHHH
68. HexpomocomHuoe HacienoBanue. [lnacTuaHoe HacienoBaHue.

Kpurepun ouenuBanmusi:

Pesynbratel  9K3aMeHa  OMNPENENSIOTCS  OLIGHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YJIOBJIETBOPUTEIHLHOY, «HEYIOBJICTBOPUTEIHHOY.

Pe3ynbrarhl TeKylIero KOHTpOJIS YYHUTHIBAIOTCA B BHJE JomojiHeHus | Oamia K
pe3ysbTaTy MPOMEXYTOYHON aTTECTAllMU B CIIydae, eciid 00ydJarouIuiics moceniain Bee JIEKIUU U
CEMHUHAPCKHE 3aHATHSI U MTOJATOTOBUI HE MeHee 3 pa3BEepHYTHIX JOKIAA0B [0 TeMaM Kypca.

OneHrBaHue OTBETa Ha HK3aMEHAIIMOHHBIN OWJIET TPOM3BOIUTCS MO S5-TH OasTbHOU
HIKanie, rJe:

5 6ayoB (OTIMYHO) — HA KaXKIBIM BOIIPOC OWJIeTa JaHbBI IMOTHBIC, CAMOCTOSATEIbHBIC 03
HABOJAIIUX BOIPOCOB OTBETHI, COMPOBOKIAIOIINECS MOSCHUTEIILHBIMU PUCYHKAMH, CXEMaMH U
npuMepamu.  JlaHBl ~ WcCYepmBIBAIOIIME ~ OTBETHI  HAa  JIOMOJHHUTEIBHBIE  BOIPOCHI
JEMOHCTPHUPYIOIINE, YTO OTBEYAIOMIMM OPHUEHTUPYETCS B CMEXHBIX BONpPOCaX U HMEET
[IEJIOCTHOE MPEJICTAaBICHNE O IPodIIeMe.

4 Oamia (XOpoIIO) — Ha BCE BOMNPOCH JIaHbl OTBETHI, COMPOBOXKIAIOIIHECS
MOSICHUTEIFHBIMU PUCYHKaMHU M cXxeMaMu. [Ipy 3TOM OTBEYaromMil HYXJAeTCs B HABOISIIUX
BONPOCax JUIsl MOJIHOTO OTBETa, a MPUMEPHI, WUIIOCTPUPYIOLIME MOHUMaHUE NpPOOJIeMbl, HE
npuBoaATcs. Takke BOZMOXKEH BAPHAHT, KOT/Ia MCUEPITBIBAIONINE OTBETHI JAOTCS JIMIIbL Ha JIBa
BONpoca Owmiera, TOrja Kak Ha TPETUH BOINPOC OTBET AAeTCs HEMmOJHBbIA. JlaHBI OTBETHI Ha
JIOTIOJTHUTEIILHBIE BOMPOCH! IEMOHCTPUPYIOIIHNE, YTO OTBEYAIOUINA OPUEHTUPYETCS B CMEXKHBIX
BOIPOCAX U UMEET 1IeJIOCTHOE MPeACTaBIeHUE O polieMe.

3 Gata (yZOBJIETBOPUTEIHLHO) — HAa BCE BOMPOCHI IaHBI HETIOJIHBIE OTBETHI, JINOO TOJTHBII
MCYEPIBIBAIOIINNA OTBET JaH JHINb HAa OJUH Bompoc u3 Tpex. OTBeyaronuii HMCHBITHIBAET
TPYAHOCTH C HWCIIOJIb30BAaHHEM TEPMHUHOB M HE MOXXET IPHBECTH IMPHUMEPHI, NMPEIOCTABHUTH
nosicHeHUsl, cxeMbl. OTBETHI Ha JIOMOJHUTENBHBIE BOIIPOCH! JINOO HE JEMOHCTPUPYIOT MOJHOTHI
MOHUMAaHUsA TMpPOOJIeMbI M €€ MecTa B CMEXKHBIX 00JacTsax, JHUO0 JIEMOHCTPUPYIOT
dbparmMeHTapHOE TOHUMAHHUE BOIIPOCA.

2 Oamia (HEYIOBIETBOPUTEIBHO) — OOYYaIOLIUIICS HE OTBETUJ HU Ha OJUH BOMPOC
9K3aMEHallMOHHOTO OuiIeTa.

11. YueOHO-MeTOAUYECKOE OOecTIeueHHe
a) DNEKTPOHHBIA YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley» — https://moodle.tsu.ru/course/view.php?id=16962&notifyeditingon=1

0) OtleHOUHBIE MaTepHabl TEKYIIETO KOHTPOJIS W TPOMEKYTOUYHOW aTTECTAIMH 10
JTUCLUTUIMHE.
B) [lnan cemMuHapckux 3aHATUN MO JUCIUILINHE.
CemuHapcKue 3aHATUS TIPOBOAATCS 1O €AUHOMY IIJIaHY:
1) nmoxiampl  OOydarOmMXCS MO  TeMaM, COOTBETCTBYIOIIMM  COJCPIKAHHIO
JTUCIUILTUHEI (T1. 8.);
2) oOCyXKaeHne MpeacTaBIeHHON HHPOPMAITHH;
3) 3HAKOMCTBO C WH(QOPMAIIMOHHBIMM MCTOYHHKAMH 1O TEME CEeMHHapa |
pe3yabTaTaMH HCCIIEJOBAHUH 110 COOTBETCTBYIOIICH TEME.

TeMbl ceMHUHApPOB:
Cemunap 1. MarepuanbHble OCHOBBI HACJI€ICTBEHHOCTH
CemuHap 2. MyTtanmoHHasi ”3MEHYUBOCTD



CemuHap 3. Ot reHa K Ipu3HaKy

CemuHap 4. ['eHeTnyecKkui aHanus
Cemunap 5. HesimepHast HaclieICTBEHHOCTh
CemuHap 6. DnureHeTuka

Cemunap 7. MeauimHCKasi reHETUKA
CemuHap 8. I'eHbl U pa3BUTHE

Cemunap 9. CunTeTnueckas OMoaorus

r) MeToaudeckue yKa3aHus 1o IPOBEACHUIO TAOOPATOPHBIX paboT.
Meroanueckne ykazaHHs K IPOBEACHHUIO J1aOOPaTOPHBIX pabOT MPUBEICHBI B IPOEKTE
y4eOHO-METOIMIECKOro nocodus «JIlabopaTtopHsie pabOTHI IO TEHETHKE.

1) MeTonudeckue yKa3aHus 0 OPraHU3alid CAMOCTOSITEIIbHON paOOThI CTYICHTOB.
Lestbro caMOCTOSATENIBHOM PabOThI 00YUYAIOIIMXCS SIBIISCTCS:
— 3aKperuieHue (QyHIaMEHTAIBHBIX 3HAHUN B 00JACTH OWOJIOTHMH KJIETKH, PACIIUpECHUE
3HAHUU O MPHUKJIAJHBIX ACIIEKTaX MCIOJb30BaHUS JOCTHKCHHI KIICTOYHOM OMOJIOTHH;
— pa3BUTHE YMECHHS CAMOCTOSATEIHLHO PaboTaTh ¢ yUeOHBIM MaTePUAIOM;
— MPUOOPETEHNE HABBIKOB IMOMCKAa U pedeprUpOBaHHS JOCTYITHON HAYyYHOH WH(pOpMAIINU B
00J1aCTH KJIETOYHOM OMOJIOTHH.

CamocrosTenbHas paboTa CTyICHTOB IPEAyCMaTPUBACT:

— HOBTOpeHI/Ie JICKIITMOHHOT'O MaTepI/IaJIa, HOIIFOTOBKy K CCMI/IHapCKI/IM 3aHATUAM,
— MOJITOTOBKY K DK3aMEHY.

BO BpeMﬂ CaMOCTOﬂTCHBHOﬁ pa6OTI)I IJIA ITOATOTOBKU K CCMI/IHapCKI/IM 3aHATUAM
00y4aromuHCss MOXKET UCITIOIb30BaTh PEKOMEHIOBAHHBIC JINTEPATYPHBIC HICTOUHUKU U HHTEPHET-
peCypchl, a TakKe MHbIE HCTOYHUKU MH(pOpMaruu (CTaTbu B MEPUOJUYECKUX W3JAHHIX U Ip.),
MO3BOJIAIOIINE MTOJIy4aTh COBPEMEHHYIO HH(popMaluio 00 ncciaeToBaHUSX B 007aCTH KIETOYHON
OHOJIOTHH.

12. Ilepeuens yueOHOIi TuTEpaTypHI U pecypcoB cetu HTepHer

a) OCHOBHas JTUTepaTypa:

Nure-BeutomoB C.I'. I'eHeTmka ¢ oOCHOBaMHU CeJEKIIMH. YUYEOHUK [JISI CTYJIEHTOB
BeIcHINX y4eOHbIX 3aBeneHuil. Cankr-IlerepOypr: U3n-so H-JI, 2010, 2015. — 720 c.
Nure-Beutomor C.I'. PerpocnektuBa renetuxu. Kype nexuuii. Cankrt-IlerepOypr: 13n-
Bo H-JI, 2015. — 356 c.

0) IOMOJIHUTENbHAS JINTepaTypa:

Nure-BeutomoB C.I'. I'eHeTnka ¢ oOCHOBaMHU CeJEKIMH. YUYEOHUK [JIsI CTYJIEHTOB
OMOJIOTUYECKHX CllenuanbHOCTeN yHHBepcuTeToB. MockBa: M3n-Bo Beicimas mikona,
1989. - 592 c.

Kunar V., Kammrure M. OctoBbl renetrkn. M.: Texnocepa, 2007. — 896 c.

Hogukor FO.M. T'eHeruka: perrienre u oopMIIeHHE 33/1a4, OCHOBHBIE TEPMHUHBI, TIOHSITHS 1 3aKOHBL
Vuyebnoe nocodre. Tomck: M3n-Bo TT'Y, 2006. —260 c.

B) pecypchbl cetu HTepHeT:

Maxkcumona H.I1. Kypc neknuii mo reneruke (¢ npesenranusmu) — URL:
http://www.bio.bsu.by/genetics/genetics.phtml (mata oopamenus 16.11.2016).

Kumynes N.d. Obuias u monexyispHas reHetuka. Kypc nexiuit 1u1st cTyaeHToB 3-ero
Kypca. 2007. Di. Bepcus: http://bookfi.net/book/1397395.



http://www.bio.bsu.by/genetics/genetics.phtml
http://bookfi.net/book/1397395

13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOHO pacpOCTPaHIEMOEe IPOTpaMMHOE 00eCTICUeHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT mpHIOKEHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJIMYHO JOCTYITHBIE 00JaYHbIe TEXHOJIOTHH (SIHACKC AUCK U T.I1.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas o6ubnuoreka (penozurtopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

Aynuropun i IpOBEAEHUS 3aHATUH JIEKIIMOHHOIO TUIIA.

Ayputopun Ui IIPOBEACHUS 3aHATUM CEMHHAPCKOIO THUIA, WHAWUBUIAYAIBHBIX U
IPYIIOBBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALIUH.

[TomenieHust U1 CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(pOPMAalMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uupopmanus o pa3padoTuuKax

ApremoB ['ne6 HukonaeBuu, kaHauaar OWOJIOTMYECKHMX HayK, IOLIEHT Kadeapsl
TeHETUKHU U KJIeToyHoi 6uonoruu BU TT'Y.
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