degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: OHKoOreHeTHKa
10 HAMPABJIECHUIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: AnroputMudeckast OuoIoTus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 3 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2

[Iporpammy cocrasuin: J.B. I'ypbes, kan. Ouoi. HayK

[Tporpamma oOCy>k/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM DHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauuruHCKoN Qu3nku 16.06.2023



AHHOTANMA

JlucuuiuinHa HampabieHa Ha (OpMHpOBaHHME Yy CTYACHTOB IPEICTABICHUS O BO3JCHCTBHH HOHH3HPYIOIICH
paauanuy Ha TeHeTUYEeCKUH anmapar KJIeTKH. Pe3ynbratom o0ydyeHus SBISAIOTCS ClIEAYIOIINe 3HAHNA, YMEHUS
Y HaBBIKH: 3allOMHHAHHE ¥ MMOHMMAaHWE OCHOBHBIX TEPMHHOB, WCIIOJb3YEMBIX B paJMallMOHHOW TEHETHKE;
IPE/ICTaBICHNE O MyTAallMOHHOM IIPOLIECCe; TOHUMAHNE OCHOBHBIX MEXaHN3MOB (DOPMHUPOBAHMS OTIAJICHHBIX
reHeTH4ecKuX 3()(HEeKTOB MOHM3UPYIOUIMX HM3IIyYCHHUH: HECTaOMJIBHOCTH T'€HOMA, PENPOAYKTHBHAS THOEINb,
«o¢dekr cBugerens’» W T.II., OBJIaJeHUE METoJaMH OWOWHIWKAIUKA W OHOJO3UMETPUH, MyTareHHOU
aKTHBHOCTHU HM3IIyYSHHH; OBJAJCHUE YMEHHSMH TOMYJISPU30BaTh PaJMAllMOHHYI0 TCHETHKY CPEI IIUPOKHX
cioeB oOmecTBeHHOCTH. [TomydeHHbIe 0 UTOramM Kypca 3HaHUSI HEOOXOAUMBI Ul TOJIHOLEHHOTO M3Yy4eHHs
APYTHX TUCLHUILTIH B 00JIACTH paJuanuoHHON Onodu3nKky.

1. leau u 3apauu

eap AUCUMNIMHBI

- M3y4YCHHUE TEOPETHYECKUX U IPAKTHYECKHX ACIEKTOB 3aKOHOMEPHOCTEH JEHCTBHS MOHH3HPYIOLIUX
M3Ty4YeHHI HA TEHETWYECKHUH ammapar KJIETKM M OCHOBHBIX MEXaHU3MOB, JIG)KAIIMX B OCHOBE
CIIOHTaHHOT'O ¥ MHJIyLIIPOBAHHOTO MyTareHesa;

- ¢QopMmupoBaHue OHOJIOTMUYECKOH KYIBTYphl M CIIOCOOHOCTEH TMPAKTHYECKOTO TPUMEHEHHS
TIOJTyYEHHBIX 3HAHUI.

33]13‘[1/[ JAUCHUIIINHBI

- JaTh TPEACTABIEHWE O TEOPETUYECKOM W TMPHUKIATHOM 3HAYCHUH COBPEMEHHOH paaualuOHHON
I€HETHKH;

- o0ecredynTh HEOOXOIWMBII MUHUMYM 3HAHUH OCHOBHBIX TIOJOKCHHA W 3aKOHOB, IEPCIICKTHB
pa3BUTHS PaJMAIMOHHOW TCHETHUKH, TO3BOJISIONINIA CTyJIEHTaM CBOOOTHO OpPUEHTHPOBATHCS B
COBPEMEHHBIX MTPOOJIeMax TEOPETUUECKON U MPAKTUIECCKON OMOIIOTHH U €CTECTBO3HAHUS B IIEJIOM;

- cmocobcTBOBaTh (OPMUPOBAHUIO HEOOXOIMMBEIX HABBHIKOB OOIIEOMOIOTHYECKOTO MBINIICHHS
MOCPEICTBOM U3YUCHHSI Pa3eNIOB PaIMalliOHHON TeHETHKH;

- chopMupoBaTh YMEHHS U CIIOCOOCTBOBATh PA3BUTHIO HABBHIKOB MPUMEHSATH MTOIYYCHHBIE 3HAHUS TIPU
CaMOCTOSITEIEHOM, B TOM 4YHCIE HAyYHO-HCCIENOBATEILCKOW, PaboTe, pEIIeHUH 3aj1ad, a TaKxke
aHaJIM3e TOTYYSHHBIX PE3yJIbTaTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HanMeHOBaHNE KOMIIETEHIIUU MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
[1K-2 CriocobeH caMOCTOATEILHO WU B HCCIIEOBAHUS CaMOCTOSTEIBHO WM B COCTaBE HAay4YHOI'O
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJUICKTHBA
KOJIIEKTMBA OPTraHNU30BBIBATh U IIPOBOJIMTH [K-2.2 Cnocoben mpoBOAMTH anpoOamuio pPe3yJbTaToB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- IIaBHBIE TIPOOJIEMBI U 3a]1a4K PaJHAllMOHHON TeHETHKH Ha COBPEMEHHOM JTaIle €e pa3BUTHS;
- OCHOBHBIC TIOJIOKEHHUS W 3aKOHBl PAAMAIIOHHOM T'E€HETHMKH; HCTOPUIO CTAaHOBJICHHS OCHOBHBIX
HANpaBJICHUII MHPOBOW M OTEUECTBCHHOW TI'CHETHKH, YYCHBIX, BHECIIMX HAWOOJBIIMHA BKJIAH B
pa3BHUTHE NIPEIMETA;
- OCHOBHBIC TEPMHHBI W KOHIENIMH DPaIHAIMOHHON T'€HETHKH, Hanpumep, Tumbl mytamuid JTHK,
KOJINYECTBEHHbIE 3aKOHOMEPHOCTH MYTareHHOTO JAEHCTBHS HOHM3MPYIOIIMX H3JIyYeHUH Ha >KHUBBIE
KJICTKHA, MEXaHH3Mbl TOCTPAAMAIOHHOM perapanuy, MaTeMaTHYeCKUe MOJACIH MYyTalMOHHOTO
npouecca 1 Jip.

YMETb:



- pedepupoBaTh Hay4yHbIE TPY/BI, COAECPIKAIINE CBEICHUS O BO3/IEHCTBUN MOHU3UPYIOLIETO U3ITy4EHHS
Ha TE€HETUYECKHI anmnapar KIEeTKH;
- CHCTEMHO MBICIIMTB, IEPEHOCUTh CBOMCTBA, CTPYKTYPY M (DYHKIIUH C OHOTO OMOOOBEKTa Ha MTOXOXKHHA
00BEKT, KOPPEKTHO HCIOJNb30BaTh T€HETHMYECKUE W PaanoOMOJIOTHYECKHe TEPMUHBI M TOHSTHS,
CBOOOHO OPHEHTHPOBATHCSI B HPUHATHIX B PaJUallMOHHON TEHETHKE CHMBOJAX M OOO3HAYCHHUSX,
MIOJIB30BaThCS CIPAaBOYHON M HAy4dHOH, B TOM YHCJE NMEPUOAUMYECKOH, JTUTEPATYpOH MO H3ydaeMoOMy
[IpeaMeTy;
- 0000maTh MOMy4YeHHBIC Pe3yJbTaThl B XOl€ MPOBEACHHS J1a00OpaTOpHBIX paboT B KOHTEKCTE paHee
HAKOIUIEHHBIX B HayKe 3HaHUH.

BJIAJIETh:
- HAaBBIKAMM aHaJIW3a SKCHEPHUMEHTAIBHBIX T€HETHYECKHX MJAHHBIX C IMOMOUIBIO CTAaTHCTHYECKHX
METO/IOB;
- HaBbikamu Bbienenus JHK, mposenenus I1LIP B peanpHOM BpemeHH, aHalnM3a MNOIUMOP(HU3MOB,
aCCOLMMPOBAHHBIX C pajualMOHHbIMU noBpexaeHusamu JHK;
- HaBBIKAMH LIUTOTEHETHUYECKOTO aHAJIN3a XPOMOCOMHBIX HapyIICHU;
- IPUHIMIIAMH PabOThI ¢ HHYOPMALTMOHHO-KOMMYHHUKAIIMOHHBIMHU T€XHOIOTUSMH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

I[Ipenmer w® 3amaum  pajgMALIMOHHOU

1 TCHETUKU. Ucropus pa3BUTHSA 5 10
palMalrOHHON T€HETUKH

) I'enetnueckue ¢ deKTs 5 10
HMOHU3UPYIOLIETO U3ITyUYEHUS

3 PanuannonHo-uHayLMpOBaHHAS 5 10
HecTabUIBbHOCTh TEHOMA

4 Maunsie JI03BI HOHHU3HUPYIOLIETO 5 10
U3JIyYCHMs U UX BIMSHUE Ha TEHOM

5 Pagnanuonnas TeHETHKA 5 10
MJICKOTIMTAIOLINX U YeJIOBEKa
Mertonst OMOMHIVKALUT u

6 OMOI03UMETPUH, OCHOBaHHbIE Ha 5 10
TeHETHYECKHUX METoAax

Nroro gacos 30 60

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)

1. [Ipenmer u 3a71a4u paguaIliOHHON reHeTHKU. VcTopus pa3BUTHS paaualliOHHON TeHETHKU




Beenenue. IIpenMer u 3a1auu paaguaiuoOHHON reHeTUKU. MeToabl palualluOHHON I'€HETUKH, CBSI3b C
opyruMu Haykamu. Mcropus pa3BUTHS, BKIIAJ OTEYECTBEHHBIX Y4YeHBIX. OTKpBITHE MYTareHHOTO
JIEUCTBUSL PEHTTCHOBCKUX Jydel. Pa3BUTHE MpEACTaBICHUN O MEXaHU3ME NIEUCTBUS paJUallMU HA
HAaCJIE/ICTBEHHBIE CTPYKTypbl. Pa3BuTHE TMpencTaBieHUl O BIUSHUU pagualiil Ha 370pPOBbHE
JKUBOTHBIX U 4eJIOBeKa. Pa3BuTHe B3IMISAI0B HA MOCIEIACTBUS OONYUYCHHs Y TTIOTOMCTBA OOMyYEHHBIX
Jrofei. PanuanonHas reHeTUKa Ha COBPEMEHHOM JTalle.

2. l'enerndeckuie 3PHEKTH HOHUZUPYIOIIECTO H3ITYICHUS

JlokazatenscTBO ponu Axapa, xpomocoMm n JJHK B mponeccax paapanimoHHOrO MOpaXeHHs KIIETOK.
MonexymsipHble MEXaHU3MBl PAJAHAIIMOHHOTO MyTareHe3a B CBETE TEOPUH MOMaJaHUN U MHIIECHEH.
OcCOOEHHOCTH MYTAareHHOTO JEMCTBUS PAa3IUYHBIX BUAOB HOHHU3UpYIOIIEro wu3inydeHus. OOmas
Teopusl PaJUWAIMOHHOTO MyTareHe3a. MyTaluu, WHAYLHpYEMble HOHHU3UPYIONINM HW3ITyUYEHUEM,
knaccuukanus, xapakrtepuctuka. (OCHOBHBIE 3aKOHOMEPHOCTHM JACWUCTBUS pajWalud  Ha
MYTallMOHHBIA Tpolecc. 3aBHCUMOCTh YacTOThl BO3HHMKHOBEHHUS MYTallMd OT J03bl OOIydeHUsI.
[loHsATHE OTHOCUTENIEHOM T€HETHUECKON APPEKTUBHOCTH 0OIYUCHHUS, pOJb (PaKTOpa BPEMEHH.

3. Pa):[I/IaL[I/IOHHO—I/IH,E[YLII/IpOBaHHaSI HECTaOMIIBHOCTH FT€HOMA

@DeHOMEH FTeHOMHOIM HeCTa0MIBHOCTH, €€ MpHu3Haku. OTCpoueHHast penpoayKTUBHAsI THOENb KIIETOK.
Hecrabunmzamust xpomocoM. OTcpodeHHble MyTauuu. Amnonrto3. MexaHusmbl (OPMUPOBAHUS
HecTaOMJILHOCTH TeHOMa. BnusHue akTHBHBIX (OPM KHUCIOPOJA, KOHTPOJIA KIETOYHOTO IHUKIIA,
Mexanu3moB penapanun JJHK Ha HecTabunbHOCTH TeHOMa. DnureHerndeckue Mexanm3mbl PUHI.
Oddexr "cBunerens". [larorenerndeckoe 3nauenne PUHI.

4. Mangsie JA03bl MOHU3UPYIOIICTO U3JTYUYCHUS U UX BJIUSIHUC HAa TCHOM

[Monsatne o manbix no3ax obOmydeHus. BozumkHoBeHme omHoHUTEBBIX (OP) m nBynuteBnix (JIP)
paspeiBoB  JIHK. Ilutorenernueckue d>PQexTsl. MOIynsauu BHYTPUKIETOYHBIX MPOIECCOB.
PanuannonHbIi ropMe3nc NPUMEHUTETHHO K TeHEeTHYECKUM 3P derram.

5. PagnannonHast reHeTHKa MIIEKOIIUTAIOIINX U YeJIoBeKa

AHanmM3 TEeHETHYEeCKOT0 pHUCKA: METOABl pacyé€ra, SKCTPANOJSIIUs [JaHHBIX, IOJIYYEHHBIX Ha
KMBOTHBIX, TPYAHOCTH M IEPCHEKTUBBI PELICHUs MpoOieMbl. AHaIM3 reHeTHYeckux 3((dexToB B
MpUPOAHBIX OnoreoneHo3ax. OueHKa TeHETHYECKON OMACHOCTH OOyUYeHHS IS YeJIOBEKa.

6. MCTO,Z[BI 61/IOI/IHI[I/IKaI_H/II/I n 6I/IO)_IOBI/IM6TpI/II/I, OCHOBAHHBIC HA TCHCTUYCCKHUX MCTOAAaX

[IpuHnUDBl TecTUpOBaHUsS Ha MyTareHHOCTb. [IpuMeHeHue MOJEeKyIIpHO-TeHETUYECKUX METOOB
Ul OLIGHKM BIHMSHUSA MYTarecHOB Ha TEHOM 4eJoBeKa. BO3MOXXHOCTH OHOMHAMKALMU U
OMO03UMETPHH C IPUMEHEHNEM T€HETHYECKUX METOIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BATEJIHLHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas nuTeparypa



Jluteparypa npenocrasinsieTcsi Ha 6a30Boi Kadeape:

1. SApmonenko C. I1., BaitHcon A. A. PagnoOnonorus 4yenoBeka v )UBOTHBIX: y4e0. mocodue Ais
By30B. - M.: Beic. mik, 2004.

2. OCHOBBI paINOOMOIIOTHH U PAUAIMOHHON MeUIIMHBL: yaeOHoe mocobue / A. H. ['pebentok u ap. —
CII6.: ®onmant, 2012. — 226 c.: un. — bubnuorp.: c. 225-226 u B koHIle ri1. — ISBN
978-5-93929-223-8.

3. OCHOBBI MEAMKO-IKOJIOTUYECKOH Oe3omacHocTh: yueObHoe nocobue / A.A. Buxropos, B./l. [agkux,
B.B. Cmupnos, A.U. Kcernodpontos. - M.: MUDU, 2011. - 192 c. - ISBN 978-5-7262-1408-5.

4. KnumanoB B.A. Pagnobuonornueckoe 1 J03MMETPUIECKOE MIIAHUPOBAHUE JTyUEBOW U
PaIMOHYKIIMIHOM Tepanuu: yaeoHoe nocodue / B.A. Knumanos. - M.: MU®U, 2011. - Y. 1. - 500 c. -
ISBN 978-5-7262-1490-0.

JomnonHurenbsHas auTeparypa
Jluteparypa npenocrasinsieTcsi Ha 6a30B0i Kadeape:
1. SApmonenko C.I1. PannoOuosorus yenoBeka 1 )KUBOTHBIX. - M.: «Briciias mikonay, 2010. — 424 c.
2. Kumynes 1.®. O6was u MosekyssipHas reHeTrka — M3nanue 4-e, crepeotunnoe. HoBocubupck:
«Cubupckoe YHHBEPCUTETCKOE U31aTeNbeTBOY», 2007. — 479 c.
3. JIprouH b. I'enrnl. - M.: bunowMm, 2012. - 896 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis qoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB /ISl y4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: AnropurMudeckast OuOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 2
KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpatGoTunk: J.B. I'ypeeB, kana. Ouosn. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
ITyONVKAIMY HAyYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenust AUCIUTUIMHBI « OHKOTEHETHKAY 00yYaroIIUACs TOJHKEH:

3HATb:

- IVIaBHBIE TIPOOJIEMBI U 3a/1a4K PAJHALMOHHON TeHETUKH Ha COBPEMEHHOM JTalle €€ pa3BUTHS;
- OCHOBHBIE IIOJIOKEHUS M 3aKOHBl PAJUAllMOHHON TI€HETHKH; WCTOPHIO CTaHOBIEHUS OCHOBHBIX
HATpaBICHUH MHUPOBOM M OTEUECTBEHHOW TI'EHETUKH, YYCHBIX, BHECHIMX HauWOONBINIMA BKIaa B

Pa3sBUTHUC IIPEAMCTA,

- OCHOBHBIE TEPMHUHBI M KOHIENIUH PATUAIMOHHON TE€HETHWKH, Hampumep, Tunbsl mytanuit JIHK,
KOJINYECTBEHHBIE 3aKOHOMEPHOCTH MYTareHHOTO JAEWCTBHS HOHU3HPYIOIIUX W3IYYEHH Ha >KUBBIE
KJICTKH, MEXaHU3Mbl IIOCTPAJMAllMOHHONW penapaluy, MaTeMaTUYeCKUe MOJAEIN MYTAalXOHHOIO

mporecca u ap.
YMeThb:

- pe(l)epI/IpOBaTB HAy4YHbIC TPYAbI, COACPKAIIUC CBCACHUA O BO3I[€I>1CTBPII/I HUOHU3UPYIOUICTO U3JIYUCHUS

Ha T€HETUYECKUN arapar KJICTKH;

- CUCTEMHO MBICIIUTh, IEPEHOCUTH CBOMCTBA, CTPYKTYPY U (PYHKIIHH C OAHOTO OMO0OBEKTa Ha TIOXOXKUN
OOBEKT, KOPPEKTHO HCIIOIb30BaTh TCHETHUECKHE M PaJAnOOHOIIOTHYECKHE TEPMUHBI M TOHSTHSA,
CBOOOJHO OPHEHTUPOBATHCS B NPUHATHIX B PaJMAlOHHONW TEHETHKE CHUMBOJAaX M 00O03HAuYEHUSIX,
[I0JI30BaThCS CIPABOYHOW M HAyYHOH, B TOM YHUCJE MEPHOAUYECKOU, JTUTEPATYypPOU IO HU3ydaeMOMY

peaMeTy;

- 0000maTh MOMyYEeHHBIC PE3yJAbTaThl B XOJI€ MPOBEJCHHS JT1a00paTOpHBIX paboT B KOHTEKCTE paHee

HaKOIUICHHBIX B HayKe 3HAHUH.
BJIaJeTh:

- HaBbIKaMH aHaJIM3a I3SKCIHCPHUMCHTAJIbHBIX TC€HCTHYCCKHUX HOAHHBIX C IOMOLIBIO CTATUCTHYCCKHUX

METO/IOB;

- naBbikamu Bbyienenus JIHK, mposenenus I[P B peanbHOM BpeMeHH, aHAlM3a MOJIMMOP(HU3MOB,
ACCOLIMMPOBAHHBIX C paHalMOHHBIMU NToBpexaeHusAMu JTHK;

- HaBbIKAMM LIUTOI'€HETUUYECKOI'0 aHaJIN3a XPOMOCOMHBIX HapyILIEeHUH;

- IPUHLIUTIAMH PabOoThl ¢ UHPOPMALMOHHO-KOMMYHHUKALIMOHHBIMH TEXHOJIOTHSIMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpCEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:

1. IlonureHOMHBIM MEXaHU3M peaanu3alui MyTalHH.

2. Knaccudukanmu pagnainoHHO-UHAYUPOBAHHBIX abeppaiuii XpoMOCOM.

3. Knaccudukanun myraunid. DeHorunuueckas, reHOMHast U T.1I.

4. 3aBUCHMMOCTH BBIXOJAa XPOMOCOMHBIX abeppauuii OT 1036l oOmydeHusi. CoekTp abeppauuii.

3aBUCHMOCTb BbIXOfIa abeppartuii ot JIII3.

5. XpoMOCOMHBIE MYyTalluH, BEI3BAHHBIE O0yYCHHEM.

6. O1ieHKa TeHETHYECKOW OMAaCHOCTH OOMyUSHHUS JUIS YeTIOBEKa.

7. MOHCKYHHpHO-FCHeTI/IT—ICCKI/Ie METObI B OLICHKE BJIUAHUA MYTAr€HOB Ha TCHOM 4€JIOBCKA.

8. MeTonp! OlleHKH HHTEHCUBHOCTH MYTallMOHHOTO TpolLiecca.




Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHHS B YyaTax Kypca, 4To OyIeT SBIATHCS
JOMallHUM 337aHveM. BO3MOXXHO BBINOIHEHHE MATEHTHOTO MOHCKA B KA4ECTBE CaMOCTOSTENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHHUM 10 Kypcy U BBIIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JAeT MPEUMYILECTBO Ha 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Nonuzupytomue n3nyueHus. XapakKTepUCTHKA, BU/IbI.

2. OcHOBHbBIC NPHHIUINBI paanoOuonoruy. IIpuHIMI BOCCTAaHOBICHHS IEPBUYHBIX IOBPEXKICHUH.
[ToTeHuManbHBIE TOBPEXKICHUS T€HOMA.

3. IIpssiMoe 1 HenpsIMOE IeHCTBUE HOHU3UPYIONIETO H3ITYYCHHS Ha TCHETUYECKHUE CTPYKTYPHI.
4. MexaHu3Mbl B3aUMOACHCTBUS U3IYUYEHUN C BEILIECTBOM.
5. Peakuusi IEMHOTO OKUCJICHUS JTUIUAOB, HHUIIUUPYEMas HOHU3UPYIOIIUMH U3TyYCHUSIMU.

6. DHIOTeHHBIN ()OH PAaAHOPE3UCTEHTHOCTH U MEXaHU3MBbI, CHIDKAIOIIUE OKUCIUTEIBHYIO JeTpaaaluio
OHoIIOrnYecKux MeMOpaH.

7. HayanpHble 3Tansl pa3BUTHUS JIy4EBOIO ITOPAKEHHUSL.
8. OCHOBHBIE peaKIlMu KJIETOK Ha oOirydeHue. JleTaabHbIE peaKkiu.
9. OcHOBHBIE peakIiy KJIeTOK Ha oOiyueHue. HeneranbHble peakuuy.

10. 3aBHCHMOCTh YaCTOTHI BO3HMKHOBEHHUSI MyTallMii OT 103bl oOmy4eHus. IloHsATHE OTHOCHTEIBHOM
reHeTHYeCKor A PEeKTUBHOCTH 00IyUdeHH s, poiib GakTopa BpemeHu. [Ipobnema mopora.

11. denHomen MakcumMyMa MyTanuil npu obmyudeHun. Jloza u kadectBo MyTauumid. Jloza u
OTHOCHUTENIBHOE KOJIMYECTBO MYyTalUH.

12. IlpuHLIUIIBI TECTUPOBAHUS HA MyTareHHOCTb.

13. BnusiHue Ha TEHOM MaJbIX /103 MOHU3MPYIOIIEro minydeHud. Brnusnue mameix go3 Ha JJHK u
CTPYKTypy XpOMaTHHa.

14. Iutorenernueckue 3ppexTsl 1 MOLYIALMs poreccoB penapauuu JHK.
15. Dkcnpeccust reHOMa U CTUMYJISILMA TTposindepanuu.

16. YHUBEpCAILHOCTh MUIICHHU JUISl NEHCTBUS paauanud. YyBCTBUTEIBHBIH 00bEM TUILUIOWIHOU
KJIETKH.

17. AranTuBHBIN OTBET KJIETKU. MHUIMaMs curHana.

18. Mexanu3mbl (hopMHUPOBaHMS PAAUAIIIOHHO-UHAYINPOBAHHONW HECTAOMIBHOCTH TeHOMA.

19. OrcpouyeHHBIE MyTalMyd Kak MpPOSBICHHE  paJudalliOHHO-MHIYLMPOBAHHOM HECTaOMIBHOCTH
reHoMa.

20. «DddekT cBuaeTeNS» MPH PaAUAMOHHO-UHIYIMPOBAHHON HECTAOMIBHOCTH TeHOMA.

21. OtcpoueHHasi penpoOAyKTHBHAS THOETh KJIETOK Kak IMPOSBICHUE PaarialliOHHO-HHIYLIMPOBAHHOM
HECTaOUIILHOCTHU TeHOMA.

22. IlonsATHE 1 OCHOBHBIE ITPU3HAKU PaJMAllMOHHO-UHIYIUPOBAHHON HECTAOMIIBHOCTH I'eHOMA.

23. Tlposienenne peHOMEHA paIMaIllMOHHO-UH Ty IIUPOBAaHHON HECTAOWIEHOCTH T€HOMA in Vivo.

24. HectaOuibHOCTB TeHOMA Kak opma oTjaneHHoro 3ddekra paguamnuu.

25. DnureHeTHUYECKUE PEaKIUU KIETOK Ha JAelcTBUE oO0mydeHHs. MeXaHW3Mbl DIHTEHETHYECKOTO
HacJIedOBaHUS.

Kputepun onennBanus

Onenka "ommmuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.



Onenka "ortnuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0anioB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMsS Ha NPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomo" (5 0anmoB) BBICTABISIETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasna, HO P 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynoBnerBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWMU, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TadbHEUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

Ornenka "HeyJOBIETBOpUTENBHO" (2 Oaia) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIICH
YacTH OCHOBHOTO COJIEpPKaHUSI Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpomenenus auddepeHIIMPOBAHHOTO 3a4yeTa OOydaromuecs MOTYT —II0JIb30BaThCS
MPOTPaMMON JUCIIUILTAHBI.



