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: Monexynsipaasi OMOJIOTHS KIIETKA
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 4

KBaJIupuKAIMSL: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocTaBui: E.E. Eropos, a-p 6uoin. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanny Kadeapbl MOIEKYISpHOU 1 kinerouHor ouonoruu 02.04.2020



AHHOTANMA

Llenpt0 JaHHOW MUCLUILIMHBI SBISETCS (OPMHPOBAHME YMEHUsS HNOHMMArh HAay4YHYI HH(OpPMALUIO IO
OMOJIOTHU W MeIUIMHE U NPOOYKICHUE BOSMOXHBIX HayYHBIX MHTEPECOB B 3TOH oOmactu. CTyaeHT mocie
OCBOCHHUSI Kypca OyleT MOHMMaTh OCHOBBI OHOJNOrMHM W (PU3HOIIOTHH 4YeloBeKa B O0ObeMe WjaeanbHOH
CTICIIMATM3UPOBAHHON CpeqHEN MIKOJIbI, MPEICTaBIATh ce0e CIEKTP COBPEMEHHBIX METOJOB HW3Y4YCHHUS B
Ouonornu. OCHOBHBIE TEMbI, KOTOpbIE OyIyT OCBEIICHBI B paMKax Kypca: MOJCKYISIPHbIE M KJIETOYHbIC
OCHOBBI PacIpOCTPAHEHHBIX MATOJIOTUI YeIOBEKa, OCHOBHBIC METOABI, NMPHUMEHSIEMbIC B MOJICKYJISIPHOH H
KJIETOYHOM OMOJIOTHH, CTPYKTYpa YeJIOBEKa Ha YPOBHE MOJICKYJI, KJICTOK, TKAHEH U CUCTEM.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

(dhopMHUpOBaHUE YMEHUS IOHUMATh HAYYHYIO0 HH(OpMAIMIO TI0 OMOJIOTHH M METUIIMHE U MPOOYKICHHE
BO3MOJKHBIX HAYYHBIX HHTEPECOB B 3TOH 00IacTH

33]13‘[1/[ JAUCHUIIINHBI

1. M3yuyenne ocHOB Omonoruu ¥ (U3MOJOTHH YEJIOBEKa B 00beMe MACATbHOU CIIEHUaIN3UPOBAHHON
CPEIHEN LIKOJIBI.

2. ®opMmupoBaHUE NPEICTABIECHHUH O CIIEKTPE COBPEMEHHBIX METO/I0B U3yUeHHUs B OMOIOTUH
3. OBnazgenue onpeaeneHHbIM HA00POM OHOOTMYECKHX TEPMUHOB

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH — MOHSATHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKHU U OUOJIOTHH

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

I[IK-1.3 Bmageer wMeTtomamMu HaOIIOAEHHS, OIMCAHUSA,
UJCHTU(UKAIUH u Hay4HOM Kiaccuukanuu
OHOIOTHYECKHUX 00BEKTOB

[IK-1.4 Brageer KynpTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIETIMPOBaHUS OMOTEXHOJIOTHUECKUX OOBEKTOB U CHCTEM

[IK-1.5 VYmeer crTpouth MareMaTHUYECKHE MOJENH IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[IK-1.6 Bmameer wHaBbikamMu Oe3omacHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH OMOTEXHOJIOTUIECKUM 000pyIOBaHHUEM

HAyYHBIC YKCIICPUMCHTHI (B H30paHHOI I1K-1.7 3HaeT ocHOBHBIE NpaBHia HOBEIEHHS U pabOTHl B
IPEAMETHON 001acTH) U (M) TEOPETHUECKUE  |cOBpeMEHHOI HaydHOI JIaGopaTopuu

(aHanuTHUECKHE M HMUTALMOHHbIE) [IK-1.8 Crnocoben oueHuBaTh TpebyeMblE  PECYPCHI

HCCICOBAHIS (MaTepuanbHBlE W BPEMEHHBIE) JUIS IUIAHUPOBAHUS M

MPOBCACHUS HAYTHOT'O SKCIICPUMCHTA

[IK-1.9 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMH [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.10 3naer mepeyeHb BEOYIIMX MEPUOAUYECKUX
HAyYHBIX M3JaHUH M CIIOCOOEH BBIIENATh aKTyaJIbHBIC
Hay4HbIE TyOIMKaUK B IPpodeCcCHOHATBHOM 00aacTu

[IK-1.11 Bnageer nprieMaMu 3KCIIEPUMEHTAIBHON paboThI C
KJIETKaMH ¥ KYJIbTypaMH KJIETOK, (DU3UKO-XUMHUYECKHUMHU
METOJJaMH  HCCIIEAOBAaHMSA  MAaKpOMOJEKYl, METOAaMHU
UCCIICJOBAHHS u aHamM3a YKHBBIX CHCTEM,
MareMaTH4ecKUMHU  MeTolaMu  00pabOTKH  pe3yibTaroB
OMOJIOTMYECKUX MCCIICOBAaHUN, OCHOBAMU OHOMHXCHEPUH,
HEOOXOUMBIMH JJISl CO3/IaHUS OMOMHIKEHEPHBIX OOBEKTOB




[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIC B
X0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JIAHHBIC U 1€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeJIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[MK-2.3 CrniocobeH npencTaBisaTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHHSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHANIBHON ayAUTOPUU B IMUCBMEHHON M YCTHOU

dopme

[MK-3 CriocobeH BbIOMpaTh U PUMEHSTh
noaxozsiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHIOMIILEI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEMOr0 HayYHOTO 000py/TIOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBAaTh TOYHOCTh MNPHUONMKECHHBIX aHAIUTUYECKHX
METOJOB BBIYUCIICHUH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTENHHOU
CIIO)KHOCTH  HCIIONBb3yeMbIX  alTOpUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUYHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

OCHOBBLI OMOJIOTHU U (I)I/IBI/IOJ'IOI‘I/II/I YyelloBeKa B o0beMe H,E[eaHLHOﬁ CHGHHaJ’IHSHpOBaHHOﬁ cpe):[Heﬁ

IIKOJIBI;

NpCeaACTaBIATb cebe CIICKTP COBPCMCHHBLIX MCTO0B U3YUCHUA B OHOJIOTHH.

YMETB:

YUTAaTb HAYYHBIC HY6J'II/IKaI_II/II/I 10 OHMOJIOTHU.

BJIAJIETh:

OMpeACICHHBIM Ha60pOM OMOIOTHYECKUX TCPMUHOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 MonekynaspHble W KICTOYHBIE OCHOBBI 10 10 15
pacmnpoCcTpaHEHHBIX ATOJIOTHI YeJIOBeKa
) OcHOBHBIE METO/BI, TIPUMEHSIEMBIE B 10 10 15
MOJICKYIJIIPHOU Y KJIETOYHOW OMOIOTHHI
3 CrpyKTypa 4enoBeKka Ha yPOBHE MOJICKYT, 10 10 15
KJICTOK, TKAHEH M CUCTEM




Wtoro wacos

30

30

45

HOI[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHmi)

1. MouekyssipHbI€ U KJIETOYHbIE OCHOBBI paclpOCTPaHEHHBIX I1aTOJIOIMH YeI0BEKa

1. CrapeHne KIETOK, TEJIOMEpPHI, TeJIoMepas3a, KaHIEpOreHe3, OHKOT€HBI, OITyXOJIEBBIE CYIPECCOPEI,
MyTareHe3, XpOMOCOMHBIE MEPECTPOWKH, aHTHOTE€HE3, METacTa3upOBAaHUE, dSIUAEMHOJIOTHS
KaHIIEpOTreHe3a, METOIbI JICUCHHUS paKa.

2. Knerounast Tepamusi, HUIIM CTBOJOBBIX KIJIETOK, ayTodarus, BOCIaleHHe, P53, SHIOKPUHHBIC
3a0osieBaHus, Ua0ET, THUIEPTOHHSA, AaTepOCKIEpo3, MHUOAUCTpodus, OONBICEHUE, KaTapakra,
1aykoMa, Tyoepkynes, [lapkuHconusm, 0one3Hs Anblreiimepa.

2. OCHOBHBIE METOIbI, IPUMEHSAEMbIE B MOJIEKY/ISIPHON U KJIETOUHON OHMOTI0THI

1. Kymbrypa Kierok, cpena, Boma, coiib, Oydep, aMHHOKHCIOTHI, HEHACHIIIEHHBIE XK, (DakTopbI
pocrta, kapOoHaTHbIN Oydep, wHAMKATOp, Ipyrue Oydepsl, Xemec, CHIBOPOTKA M CallJIMMEHTHI,
TEpPMOCTAThl, TOCYJda, Marpachl, IUIAmIKH, lleTpw, IIapuKu, pOIUIEPHI, STAKEPKH, KAIHIUISAPHI,
NPUKpEIJICHHbIE, CYCIICH3HOHHbBIE, TPUIICHH, BEPCEH, NEPBUYHAS KyJIbTYpa, QUIACPHBINA CIOH M €ro
yOuiicTBO, KyIBTHBUPOBAHUE Yepe3 MEeMOpaHy, MUKPOC(EpHl, TPEXMEPHBII MaTPUKC, OTPaHHYCHHUS
10 CHAOKEHHIO,

2. Cnmsaue xierok, Bupyc CeHpmai, AT, 2JEKTPUYECTBO, AMIIEKTpodopes, HampsKEHHOCTD,
JUTUTEIBHOCTh, TIOBTOPHOCTH, amllaparhl, MEHTpUdyra, mMeMOpaHa, CIEHU(PHYECKOE CBA3bIBAHUC
KIIETOK, KallbI[Ui, OTOOp THOPHUIOB, CEIEKTHUBHBIC Cpellbl, TaT, TK-, ITQPT-, MEPKANTOMYpHUH,
3 PeKTUBHOCTh 00pa3oBaHMs TMOPHIOB, YHYKJICAIHs, IUTOXala3uH b, B MOHOCIIOE, B CyCIICH3HH,
(uko, mepKoIL1, 6e3 MUToXana3uHa.

3. TpaHcheknus, 31€KTpO, UTUTEIBHOCTb, IOPHI, JIHIO, KOMIUICKCHI, MHKPOWHBEKIUS, IbLIb,
BUOpauuy, cToi, (PMIaMEeHT, MAaHUITYJIATOPbI, aBTOMAThl, IBH)KEHHE JIy4yoM, THOpUIOMa, pa3aescHue
KJIETOK, COpTep, pa3Mep, 3epHHUCTOCTh, Okpacka, JIHK, rpaagmeHt, cemumMeHTanmmsi, pO3ETKH,
MarHUTHBIA TIOPOILIOK, CEJIEKTUBHOE YOMHCTBO, KOMIUIUMEHT, JJIEKTPUYECTBO, CEJIEKTUBHOE
OTKpEIUICHHE, TPUIICHH, JITIOTPUALNS, IEKTpodopes, (HarouuTo3, KOPMUTh U 00ITydaTh, KOPMHTH H
MU3MEHSCTCS INIOTHOCTh

4. Bupapl cBeTOBOW MHUKPOCKOIIHH, CBETIOE MOJE, ONTHYECKAsl TUIOTHOCTD, JKUBBIC KIIETKH, TEMHOE
mone, xon Jyued, ¢daza, xoapdunment npenomnenus, Homapckuii, UK (DIC), o0bexTsl,
noJisipu3anus, HHTepGepeHIrs, CIeKTpabHbIN aHanu3 (CKail), JIIOMHHECHEHIUS, (ochopeceHIHs,
TallM-pe30JiBell, AaTOMHBIX CHWJI, OTpPaKCHHE, MOIVIOIIEHHE, TBEPAOMETpHUs, KOH(OKaJIbHAas,
MHoOrooronHasi, u 6osee cinoxusie, CCD, QuibTpbl, UICTOYHUKN CBETa, anepTypbl, Pa3pelIeHH,
XPOMOCOMHBI aHAJIN3, paCKpacKka, MUKPOYHIIOBAs TEXHOJIOTHSI.

5. @ukcanusg OHOIOTHYECKOTO Marepuana, 3aJIuBKa, pe3ka, Ma30K, MMMYHO(MIyOpecCICHTHbIE
METO/bl, UMMYHO(EPMEHTHBIE METOIbI, pajnoaBTOrpadus, THOPUAN3AMOHHBIE METObI, in Situ,
CGH, Q-FISH, oligos, PNA, RNA-derivatives, mnomuMop®usM JIUHBI PECTPUKIIHOHHBIX
(¢parMeHTOB, MoONMMepa3Has LeNHas peakuus, NoJIuMepasHas nemHas peakuusa in situ, ELISA,
ANEKTPOOPE3HI.

3. CtpykTypa 4enoBeKa Ha ypOBHE MOJICKYII, KJICTOK, TKaHEH 1 CUCTEM

1. HozmepmaHHe KJIETOYHOI'0 COCTaBa OpraHu3ma, CTBOJIOBBIC KIJICTKH, IEPMAaHCHTHBIC KJICTKH,
KJICTOYHasA I1aMsAThb, BUAbI I[I/I(b(l)epeHHI/IpOBaHHLIX KJICTOK.



2. AnaroMus U (U3HOJIOTHUS YeNIOBEKa, KPOBEHOCHAsI CUCTEMa, JIMM(aTHIecKasi CUCTeMa, KOCTHBIH
MO3I, KJIETOYHBIN cOCTaB M (PyHKIHMH IEYEHH, MOYEK, KOCTEeH, XpsIla, COCYANCTOW CTEHKH, BUIBI
SNMUTENNEB, UMMYyHHas CHCTEMa, CHUCTEMa KOMIUIEMEHTA, BPOXAEHHBIM MMMYHMTET, IIPOTE€aCOMBI,
AQHTHUTENA, AHTUTEHBl IJIABHOTO KOMILUIEKCA THCTOCOBMECTHMMOCTH, KJIETOYHBIM M TyMOpPaJIbHBII
UMMYHHTET, IephOpHUHBI, TPaH3UMBI, anonTo3, TL penentopsl

3. HepsBnas cucrema, SHAOKPHHHAs CHUCTEMa, TOPMOHBI, KJIETKH, KPOBH, OOMEH TIeMOITIOOMHA,
HEHpOHBI VNS, CHHAICHI, CHHHHOMO3IOBas JKUAKOCTh, TUMYC, THIIO(U3, HAMOYEUHUKH, OCTPOBKH
Jlanrepranca, cTpecc, IUTOBHIHAS Kee3a, OKOJIOIIUTOBUIHAS JKETIe3a.

4.  MuroxoHapuu, akTuBHbe (Gopmbl kuciaopoaa, HAJIPH-okcupaspl, mnepenada CcUTHaia,
PpeAOKC-pEeTyIISIMs, MEPEKUCh BOIOpoaa, cynepokeu paaukai, SODs, NO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii JTUTEPATYPbI

OcHoBHas nuTeparypa
[Ipenocrapnsercs Ha kadenpe:
1. JIroOble mepeBOAHbIE YYCOHUKH 110 OMOJIOTHH.
2. BBezjeHue B KJIETOUHYIO OHoNOTHIO: yueOHUK st By30B. FO. C. UeHnos. - 4-¢ uzn., nepepad. u o1
- M. : Akagemknura, 2005.
3. buonorus cTBONOBBIX KJIETOK M KJIETOYHBIE TexHonoruu. 2 Toma. [lansiies M.A. 2009 1.
4. buonorus. [lonusit kypc: Tom 1. Anaromusi: Yueonuk. bunnya [LJI., Kpeokanosckuii B.A.,
Hznarenscro: OHUKC, 2009 1.
5. Monexynsipras 6uonorusi. Konnuer A.C., CeBacthsinoBa [LA., 2012 1.

JomnonHurenbsHas auTeparypa

[Ipenocrapnsiercs Ha Kadenpe:
1. MonexkynsipHast Ouojorus KieTku. Aiapdepre u ap., M. Mup,1986 nnm 1993.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://molbiol.ru
http://www.youtube.com/watch?v=dCwaE01VCKU
http://www.youtube.com/watch?v=xoprBcs4621&feature=relmfu
http://www.slideshare.net/defensenetwork/ss-13614883

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuit notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:



— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraeMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAyeT OOpamiarhCsi 3a KOHCYIBTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3paborunk: E.E. Eropos, a-p 6uoin. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKU M OUOJIOTHH

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

I[IK-1.3 Bmageer wMeTomamMu HaOTIOAEHHS, OIMCAHUSA,
UJCHTU(UKAIUH u Hay4HOM Kiaccuukanuu
OHOIIOTHYECKHUX 00BEKTOB

[IK-1.4 Brageer KynpTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIMPOBaHUS OMOTEXHOJIOTHYECKUX OOBEKTOB U CHCTEM

[IK-1.5 VYmeer crTpouth MareMaTHUECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[IK-1.6 Bmameer HaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
OMOTEXHOJIIOTHYECKUM 000PYIOBaHUEM

[IK-1.7 3HaeT ocHOBHBIC TMpaBWiIa TOBEJACHUS U PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.8 CmocoGen oreHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.9 Bnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.10 3naer mepeyeHb BEOYIIUX MEPUOAUYECKUX
HAyYHBIX M3JaHUH M CIIOCOOEH BBIIENATh aKTyaJIbHbIC
Hay4HbIE TyOIMKaUK B PpoeCcCHOHATBHOM 00aacTu

[IK-1.11 Bnageer nprieMaMu 3KCIIEPUMEHTAIBHOM paboThI C
KJIETKaMH ¥ KYJIbTypaMH KJIETOK, (DU3UKO-XUMHUYECKHUMHU
METOJJaMH  HCCIIEAOBAaHMSA  MAaKpOMOJEKYl, METOAaMHU
UCCIICJOBAHHS u aHam3a YKHBBIX CHCTEM,
MareMaTH4ecKUMHU  MeTolaMu  00pabOTKH  pe3yibTaroB
OMOJIOrMYECKUX MCCIICOBAaHUN, OCHOBAMU OHOMHXCHEPUH,
HEOOXOMMBIMH JJISl CO3/IaHUS OMOMHIKEHEPHBIX OOBEKTOB

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW OOpabOTKU U
aHaIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpENICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
YHCIIEHHBIE OLIEHKH T10 MOPSIIKY BETUIUHBI

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0KA3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M MX
pelIleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoheCCUOHAIBHON ayAUTOPUH B MHUCHMEHHOH W YCTHOU

dhopme

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, MHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON IpeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIEI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HaAyYHOTO 000pyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTENHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu




[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUYHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AUCHMIUIAHBL « MoneKysipHas OHOIOTUS KISTKH » 00y4arOIIHHCS JOIKEH:

3HATb:

OCHOBBLI OMOJIOTHU U (1)I/IBI/IOJ'IOI‘I/II/I YyeJloBeKa B o0ObeMe H,E[ea.]'H:HOﬁ CHGI_II/IaJII/ISPIpOBaHHOﬁ cpe):[Heﬁ

IIKOJIbBI;

NpeaACTaBIATh cebe CIICKTP COBPCMCHHBLIX MCTO0B U3YUCHUA B OHOJIOTHH.

yMeTh:

YUTAaTb HAYYHBbIC HY6J'II/IKaI_II/II/I 10 OHMOJIOTHH.

BJIaJeTh:

OMpeACICHHBIM Ha60pOM OMOIOTHYECKUX TCPMUHOB.

3. IlepeyeHb THNOBBIX (IPUMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDh HA CJICAYIOIIUC BOIMPOCHI:

MCTOZ[LI KYJIBTUBHUPOBAHUC KIICTOK YCJIOBCKA.

I'mcronoruueckue MCTOAEI.
BI/I)_ILI MUKPOCKOIINHU.

Texnauueckoe obecreueHne OUOIOrIYSCKUX MCTOAOB UCCJIICAOBAHUA: CTCPUIIBHOCTD, 3alllUTa OT IIbLIH,

BuOparuii, pparmenros JJHK.

[TpuHIMIBI CTpOEHUS U PYHKIMOHUPOBAHUS SIUTEINEB U KPOBEHOCHON CHCTEMBI.

[TpuHIMIBL CTpOEHUS U (PYHKIMOHUPOBAHUS HEPBHOW CHCTEMBI.

[TpuHIMIIBI CTPOEHUS U PYHKIMOHUPOBAHUS SHAOKPUHHOMN CUCTEMBI.

[TpuHIMIBL CTpOEHHS U (PYHKIMOHUPOBAHUS MBIIII, KOCTH U XPSIIa.

[TpuHIMIB CTPOEHUS U PYHKIMOHUPOBAHUS UIMMYHHON CHCTEMBI.

[TpuHIMIB CTpOEHHS U (PYHKIMOHUPOBAHUS BPOXKJICHHOTO UIMMYHHTETA.

[TpuHIMIBI CTPOEHUS U (PYHKIMOHUPOBAHUS CTBOJIOBBIX KIIETOK.

[TpuHIMIIBI CTpOEHUS U PYHKIMOHUPOBAHUS IT0YEK, IEYSHU U KPOBH.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 337aHveM. BO3MO)XKHO BBINOJHEHHE MAaTEHTHOTO TOHWCKA B KA4ECTBE CaMOCTOSITENBHON
3a1auy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 110 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TpuMersl HK3aMeHAITMOHHBIX OMIIETOB:

Buner Nel
MeTo/bl KyJIbTUBUPOBAHHE KIIETOK YEI0BEKa.

Buner Ne2
I'ucromorndyeckre MeTObI.

bunet Ne3
Buapl Mukpockonuu.

Buner Ne4



Texnuueckoe obecrieueHre OMOIOTNYECKUX METOI0B UCCIIEIOBAaHUSA: CTEPHUIIBHOCTb, 3allIUTa OT IIbLIH,
BuOpanuii, pparmenros JHK.

Buier Neo5
[IpuHIUIB CTpOCHUS U (YHKITMOHUPOBAHUS SITUTEIINEB U KPOBEHOCHON CUCTEMBL.

Buier Neb
[IpuHIMIBEI CTpOCHUS U (YHKITMOHUPOBAHHSI HEPBHOUM CHCTEMEI.

buier No7
[IpuHIUIB CTPOCHUS U (YHKITMOHUPOBAHUS SHJOKPHHHON CUCTEMBI.

Buier Ne8
[IpuHIMIB CTPOCHUS U (YHKITHOHUPOBAHUS MBIIIII, KOCTH U XPSAIIA.

Buiet Ne9
[IpuHIMIB CTPOCHUS U (YHKITMOHUPOBAHUS UMMYHHOUW CHCTEMBI.

Buier Nel0
[IpunaIUIB CTpOCHUS U (QYHKIIMOHUPOBAHUS BPOXKICHHOTO UMMYHHTETA.

Buier Nell
[IpuHIUMIBI CTpOCHUS U (YHKIIMOHUPOBAHUS CTBOJIOBBIX KIIETOK.

Buier Nel2
[IpuHIMIB CTPOCHUS U (YHKITMOHUPOBAHMUS ITOYCK, IEYCHU U KPOBH.

Kputepun oniennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHo (9 0OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka ommyHO (8 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.
Ouenka xopouio (7 6ayIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
M0 CYIIECTBY M3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHMS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomuro (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHATh IOJyYCHHBbIC 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuall,
IrpaMOTHO U IO CYIIECTBY H3JIaraeT €ro, yMeeT MPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMUECTBO HETOUHOCTEH.
OrneHka yIOBICTBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYACHTY, KOTOPBIil He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromerocss 1Mo OwWjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OAHOTO
aCTPOHOMMUYECKOI'O yaca.



