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

YTBEPXKJAEHO
3aBenyrommuii kagenpoi

A.A. Coj10BBEB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: I'eneTnyeckas HHKEHEPUS
10 HANPABJIEHHIO: buonorus
npopuiab NOArOTOBKH: buonorus u 6uonngpopmarnka

dusrex-mrona buosgornueckot 1 Menunuackor OU3NKU
kagenpa reHOMUKH U OMOTEXHOJIOTUN PaCTCHUN

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

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

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.A. ConoBbes, JI-p OHOII. HAYK

[Iporpamma obcyxkaeHa Ha 3aceqannu Kadenpa reHOMUKH U bnotexHosnoruu pactennit 20.02.2025



AHHOTANMA

Llenpro TaHHOM AMCIUILIHHBI SBISCTCS OCBOSHHE OCHOBHBIX MOHSTHIA, COBPEMEHHBIX 3HAHUW M IPUHIIUIIOB, &
TaKXKe METO/I0OB HCCIEJOBAaHUN, peaju3alliil HAcJeJCTBEHHOH HH(OpManuu B JKUBBIX CHCTEMax, Ui
MOHUMAaHUS UCIIONB30BAaHMsI MOAXOJ0B M METOJAMK T'€HHOH W TeHOMHOW HH)XCHEPUH B KOHTEKCTE PEIICHHUS
ononHopmaTrueckux 3agad. CTyIEHT Toclie OCBOCHHUS Kypca OyleT MoHUMAaTh QyH/IaMeHTabHbIE TOHSITUS
Y TIPUHIMITEI Pean3allii HACJIEICTBEHHOW MH(OpMALMU B JKUBBIX CHCTEMaxX, COBPEMEHHBIC NMPHHIUIBI U
po0JieMbl IPUMEHEHHS METOI0B TCHHOM ¥ TeHOMHON MHXKCHEPUU IS PEIICHUs Pa3InIHbIX OMOJIOTMYECKUX
Y MEIMLIMHCKHX 3aJla4, IPAaBOBBIC W ATUYECKUE ACIEKTHl MPHUMEHEHUS] TCHHOW W TEHOMHOW WH)KCHEPHHU IS
peleHnss MeULIMHCKUX U OMOTeXHOIOTn4eckux 3a1a4. OcoOeHHOCTH NpaBoro perynupoBanus B Poccun u 3a
pyOekoM.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHEC OCHOBHBIX HOHHTI/Iﬁ, COBPCMCHHBIX 3HAHUU U HOPHUHIHUIIOB, a TAKKC MCTOA0B HCCHG,Z[OBaHHﬁ,
pcaim3anuun HaCJ’IeZ[CTBeHHOﬁ I/IHq)OpMaI_II/II/I B JKHUBBIX CUCTEMAX, JJId IIOHUMaHHA HCIIOJIb30BaHUA
noaAxoag0B U MCTOJUK TCHHON M I'€HOMHOM HWHXXCHCPUU B KOHTCKCTC PCIICHUS 6I/IOI/IH(1)OpMaTI/ILIeCKI/IX
3aJa4.

3agauu AU CHUIIHHBI

* OCBOGHHE CTy/IECHTaMH 0a30BbIX 3HAHWH (TOHSATHIA, KOHIICTIIWH, METOJOB M MOJEJeil) TeHHOH H
TeHOMHOW WHXXEHEePUH, IPUMEHSIEMBIX B OHOJIOTHH;

° HpI/IO6pCT6HI/Ie TCOPCTUICCKUX 3HAHUU U OPaKTUYICCKUX YMGHI/Iﬁ Y HABLIKOB B O0JIACTH TCXHOJIOTUI
TeHHON U T€HOMHOM WHXCHEPHHU U UX IPUMCHCHUS B OHOJIOTHH U MCIUIIUHEC,

* OKa3aHUE KOHCYJIFTaTUBHOW MOMOIIHN CTYAEHTaM B XOJI€ PEIIeHHs MOAETIbHBIX 3a/1a4 110 IPUMEHEHUI0
OononH(pOpMaTHKH B (pyHIAMEHTaIbHON OMOIOTHH U METULIIHE.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB MpOEKTa, obecreynBarh paboTy KOMaH[bI
HEOOXOIMMBIMU PeCypcaMu

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC

VYK-2 Cnocoben ynpaBiith cdepsl UX IPUMEHEHUS
HCCJICIOBAaTCILCKMM IPOCKTOM Ha BeeX dranax (YK-2.2 Cnocoben IIPOrHO3UPOBATh pe3ynbrar
€ro peanu3anuu JEATEIbHOCTH U IUIAHMPOBAaTh IOCIIEN0BATEIBHOCTD IL1AT0B

JUId  JOCTWXKEHMsI JaHHoro pesyisrara. @dopmupyer
IUIaH-TpapuK pealu3alud OpOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €TI0 BBIIIOJIHEHUS

VK-2.4 Ilpeacrapnsier myOIUYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMHHapax | T.II.

OIIK-6.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-6 CriocoOeH sKCITyaTHpOBaTh
TEXHOJIOTHYECKOe 000Py/I0BaHHE, BBIIOIHSATh
TEXHOJIOTUYECKUE OTIePALIH, YIIPABISTH
OMOTEXHOJIOTUUECKUMH MIPOLIECCAMH,
MPOEKTUPOBATH AIEMEHTHI TEXHUYECKHUX U

OIIK-6.2 CnocobeH K TpoQeCCHOHAILHOW SKCILTyaTaIluu
COBPEMEHHOM IKCTIEPUMEHTAIBHON
HAyYHO-HMCCIIC/IOBATEIIbCKOW TEXHUKH ¥ COBPEMEHHOTO
TEXHOJIOTUYECKOT0 00OpYIOBaHHS ISl  OCYIICCTBIICHHS
OMOTEXHOJIOTHUECKHUX MPOLIECCOB




1CAHUJIVUI NHYCUKMA CMUCICM, 1CAHNMYCURNA
00BEKTOB, TEXHOJIOTHYECKHX TIPOIECCOB
OMOTEXHOJIOTUYECKOTO ITPOU3BOJICTBA HA OCHOBE
MpUMeHeHMs 0a30BBIX WHKEHEPHBIX U
TEXHOJIOTHYCCKNUX 3HAHUM

OIIK-6.3 CriocobeH K OILieHKE, aHAIU3y W WHTEPIpETaInU
MOJTyYEHHBIX B pe3yJsibTare OMOTEXHOIOTHIECKHUX IPOLIECCOB

JaHHBIX

OIIK-6.4 CriocobeH k npohecCHOHANBHON IKCIUTyaTallud U
TEXHOJIOTUYECKOTO
000pYyOBaHUS ISl OCYIIECTBICHUS OHMOTEXHOJOTHUECKUX
MpOIIECCOB

MOJIEpHHU3AIUU

COBPEMEHHOI'O

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHMS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb:

(I)YH,[[aMeHTaJ'ILHBIe MOHATUA W IPUHIUIIBL pCain3aluun HaCJ'Ie,I[CTBeHHOI\/’I I/IH(i)OpMaLII/II/I B JKHMBBIX

CHCTEMAX;

COBpPCMCHHBIC IMPUHIUIIBI U HpOGJIeMBI OPpUMCHCHUSA MCTOOOB TCHHOM M T€HOMHOM HWHXXCHCPUU I
peUICHHUs pa3JIMIHbIX OHOJIOTHYECKUX U MCAUIMHCKUX 3aJ1a4,
IMPaBOBLIC W 3THYCCKHUC ACICKTbI NPUMCHCHUA TCHHOM M TI'€HOMHOH HUHXXCHCPUU JIs1 PCHICHUA

MEIUIMHCKUX U OnoTexHomorndeckux 3anad. OcoOeHHOCTH MpaBoro perynupoBaHus B Poccun u 3a

pyOekoM.
YMETh:

CTaBUTh LENM WU 3aJa4d Uil UCCIENOBAHUM C NPUMEHEHUEM TEXHOJOTMU T€HHOM M TI'€HOMHOM
WHXCHEPUU B OMOJIOTHH W MEIUITMHE, TOHNMATh TTOCTABJICHHBIE IIeJTH U 3aa4H;
WCIIONIb30BaTh CBOM 3HAHUS UIS PELIESHUs 33734 U MPUMEHEHHUS TEXHOJIOTHH TPUMEHEHHS TeHHOHN U
TeHOMHOW WHXXEHEPUU B OMOJIOTUU U METUIUHE;
OIIEHMBATh KOPPEKTHOCTH MOCTAHOBOK 3a/1a4 M CTPOUTDH AJITOPUTMBI TOCTHKEHHUS UX ONTHMAaJIBFHOTO

PCIICHHUA B PA3JIMYHBIX KUBBIX CUCTCMAX,

CTaBUTh LENM M 3aJa4d Uil UCCIENOBAHMM C NPUMEHEHUEM TEXHOJOTMU TI€HHOM M TI'€HOMHOM
WHXCHEPUHU B OMOJIOTHH W MEIUITMHE, TOHNMATh MTOCTABJICHHBIE eI U 3a1a4H;
WCIIONIb30BaTh CBOM 3HAHMS UIS PELIECHUS 33734 U MPUMEHEHHUS TEXHOJIOTHH MTPUMEHEHHS TeHHOHN U
TeHOMHOW WHXXEHEPUU B OMOJIOTUU U METUIUHE;
OIIEHMBATh KOPPEKTHOCTH MOCTAHOBOK 3a/1a4 M CTPOUTDH AJITOPUTMBI TOCTHKEHHUS UX ONTHMAaJIBLHOTO

PCIICHHUA B PA3JIMYHBIX KUBBIX CUCTCMAX,

IIPUMCHATDH IOJTYYCHHBIC (i)}/HI[aMeHTaHBHBIC 3HaHUs B NPUKIIAAHBIX HEJIAX IPUMCHCHUA TEXHOJOTHH

TCHHOH M TI'€HOMHOM WHKCHCPpUHN JI1 PCUHICHUA (I)YHI[aMCHTaJ'IBHBIX 3agady Mu 3aaa4 HpaKTPI‘leCKOﬁ

MEIUIIVHEL
BJIAJIETD:

HaBBIKAMHU OCBOCHHUS OOJIBIIIOr0 00beMa HH(bOpMaI.IPIH 1 MOAXO0A0B K PCHICHUIO 3aa4 MOJ'IeKy.]'ISIpHOﬁ

OHOJIOTHH ¥ MEIUILIMHEI,

HaBBIKAMHU CaMOCTOSITEIBHON paOOTHI 1 OCBOSHUS HOBBIX 3HAHUHN, YMEHUI 1 HABBIKOB;
NPUHIUIIAMHA ¥ TOJXOJaMH K PEHICHHI0 OHOJOTMYECKUX W MEIWIIMHCKUX 3a]a4d CBS3aHHBIX C

T€HOMHUKOM;

TEPMHUHOJIOTHEH, BKIIOYas pabodne TEPMUHBI B JJOCTATOYHOM OObeMe /ISl MOHMMaHMs HayqHOH

JUTEpaTypsl

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

pr,I[O@MKOCTB 110 BUAaAM yqe6Hbe SaHHTHfI, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Peamuzauusa reHomHoON wuHpOpManuud B 4 4
KJIETKE
2 MeTozapl TeHHOM HH)KEHEPHUH 4 4




3 [TonumepasHast LemHas peakuus U ee 4 3
MonupuKanum

4 Metonpl KJIOHHPOBAaHUS U CO3AAHUSA 6 6
ouomuorex JJTHK

5 I'eHoMHas1 MHXKEHEPUS y DYKAPUOT 4 5

6 [Ipumenenne cucrempr CRISPR B 4 4
KJIETOUHOM OHOIOTHN

7 Crpyxkrypa JHK 4 4

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Peanu3anust reHOMHOW HH(POPMALIUU B KJIETKE

Amnanorus: Software and Hardware.

Oco0cHHOCTH peaiu3alid HACJICICTBCHHONM HWHQOpPMAIMM B JKUBBIX cucTemax. llomnepkanue
IEJIOCTHOCTH TE€HOMA: peIuTUKaIvs, pekoMmOuHarus u penapanus renomaor JIHK. IlenTpanbnas
JI0rMa OMOJIOTHU. DKCTIPECCHSI TCHOB: TPAHCKPHITIIUS ¥ TPAHCIISIIHSL.

2. Metopl TeHHON MH)XXEHEPUHU

OcHoBHBIE BexH co3naHus TexHosnorun pekomOunanTHbX JIHK. Bekrtopa u ¢epMeHTs B TeHHOU
nHkeHepun. Pecrpuknmonnsie  depmeHTh, QepMmenthl Manumyiauposanus JHK. Metonst
KJIOHUPOBaHUS

3. HOHI/IMepaBHaﬂ [ernHadg peakuusa u € MOI[I/I(l)I/IKaL[I/II/I

[ILIP, Bbimenenue reHoB Mmetomom I[P, nuzaitn mpaiiMepoB - reHocneuu(UYHBIE NparMephl,
BJIOKCHHBIC IIpaliMEpbl, BBIPOXKJICHHBIC IpaliMepbl, ONTHUMHU3auus KoMroHeHToB IIIP wu
TemneparypHbix yciaoBui, kKoHTpond B IILP, tuner [ILIP - oOparnas IILP, Bnoxennas 1P, TAIL
PCR, LAMP, nonykonuuectBennas OT-IILP, I[P B peansHom Bpemenu ¢ SYBR u 30HI0M
Tagman, caiiT-HanpaBJIECHHBIA MyTareHes.

4. Metons! kimoHUpoBaHUs U coznanus JJHK 6ubmmorex

KioHupoBaHHe JHUIKOrO KOHIA, KIOHUPOBAHWUE C «TYNBIM» KOHIIOM, KIOHHUPOBAaHUE C
WCIIONIb30BaHMEM aJanTepoB, JUHKEPOB M TOMOIOIMMEPHBIA XBOCT, KioHHpoBaHHE GATYWAY,
KJIoHHpoBaHUe cOopkoil I'mOcona, xoHctpyupoBanue kJIHK Ombmmorek, k/IHK Oubnmorexu c
BbIUMTaHKEM, HopMamu3oBaHHbie K[ IHK OnOmmoTexu, reHOMHbBIE OMOIHOTEKH

5. I'eHOMHas1 MH)KEHEPUS B dyKapuoTax

I'enomHass wuHxkeHepuss B Jpoxokax. [eHomHas wuHXeHepuss B Mblmax. [Iporpammupyemslie
UCKycCTBeHHbIe Hykieasbl: Meranykneassl, ZFN, TALN, cucrema CRISPR. Hcnonbs3zoBanue
cuctembl CRISPR B HOKayTax, reHHBIX BCTaBKax, FEHOMHOM PEIaKTHPOBAHUU, TPAHCKPUIILIHOHHOM
perymsinuu U snurenomuke. Penaktopsl ocHoBanuiit CBE u ABE. [lonmHOoreHOMHOE CKpUHUpPOBaHHE
merogoM CRISPR. Knerounas umxenepus. [ eHOMHas WHXKeHEpHUs KUBOTHBIX U pacTEHUH.

6. llpumenenne cucrembl CRISPR B kiteTouHo# Ouonoruu




PasnoBumnoctTn CRISPR nykneas. Cas Hukasbl W mHakTuBUpoBaHHble Cas Oenku. I[lpumeHenue
cucreMbl CRISPR B knertounoii Ouonorun. PegakrupoBanue PHK. Pemakropwr ocnoBannit CBE u
ABE. Jereknms cnemuduunpix JJHK w PHK cucremoit CRISPR. IlpobGiema crneunpuvHOCTH
cucreMbl CRISPR. JlocraBka Hykiea3 B KJICTKM M TKaHU. leHHas Tepanus. CouualbHBIE U
3TUYECKHE MPOOIEeMbl PEJAKTHPOBAHUS T€HOMA BBICIIUX OPTaHU3MOB.

7. Crpykrypa JHK

Crpykrypa JHK. Anamms JIHK. Co6opka. I'ennurmueckue wmyramuun B JIHK. ®dopmuposanue
JBOMHOMN CIIMpay.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CrannaptHas yuebHas aynutopus. [Ipoexrop.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
[IpenocraBnsercs Ha 6a30Boit Kadenpe:
1. Jlexuuu 1o Kypcy

2. 1. Kpebc, C. Kunnarpuk, 9. lonpareitn «l'ensl no JleBuny» UznarensctBo: Jlaboparopus 3HaHUH,
2017

3. P. llImuar JIaboparopus 3Hanuii "BusyanbHas OHOTEXHOIOTUS U reHHas nHkeHepus', 2015 .

JomnonHurensHas aureparypa
[Ipenocrapnsiercs Ha Kadenpe:
1. 3unrep, M. T'ensl u reHoMBI: B 2-X ToMax / M. 3unrep, I1. bepr. - M .: Mup, 1998.
2. Kumynes U.®. OOmias u monekynsipaas reneruka. 2003 .
3. 3aBunbrensckuii [.b., ManyxoB U.B. I'ennas umxenepus. - M .: mzn. MOTU, 2012.
1. PexomeHiyeMble CTaThu U3 HAYYHBIX KYPHAJIOB 10 TeMe JIeKIui (OyayT npenjararbcs nocie
KaKJIOH JICKIIHN).

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

www.molbiol.ru

http://www.biosyn.com/Gizmo/Tools/Oligo/Oligonucleotide%20Properties%20Calculator.htm
http://www.ncbi.nlm.nih.gov/

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

Ha 3assaTHsAX HCHONIB3YIOTCSA MYJIBTUMEAUMHBIE TEXHOJIOIMH, BKIIKOUAs IEMOHCTPALIUIO IPE3EHTaLUI.
st wactu 3anstuii notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIpaXHEHHUSX.

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)
1. Tlocemarb ceMuHaphbI

2. JIns MOATOTOBKM K MTOTOBOM aTTECTAllMU IO MPEAMETY IMOJIB30BaThCS MaTepualaMi CEMHUHApOB U
PEKOMEHOBAaHHOM JINTEPATYpPOI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: buonorus

Nnpo¢uJIb NOATOTOBKH: buonorus n Guonnpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kageapa reHOMUKH U OMOTEXHOJIOTUU PACTCHUN

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3padorunk: A.A. ConoBees, I-p OHOJI. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGen ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peajan3anun

VYK-2.3 CriocobeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAayuHYIO,
MPaKTUIECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXHUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBAThH pe3ynbTar
AEATEeIbHOCTH M ITAHHUPOBATh MOCIIEIOBATEILHOCTD LIaroB
s JAOCTIDKCHUS JaHHOTrO  pesynbrara. Dopmupyer

IaH-rpadyK peanu3aly IpoeKTa B 1E€JIOM M IUIaH
KOHTPOJIA €r0 BBIIOITHEHHUS

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0BaHUE, BHIIOIHATh
TEXHOJIOTHYECKUE ONIepaLUH, YIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTBI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOIMYECKUX MPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NpUMEHEHUsI 0a30BbIX HH)KCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUU

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-6.2 CnocobeH K Hpo¢ecCHOHAIBHOW SKCIUTyaTallH
COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
HayYHO-HMCCIICIOBATEILCKOM TEXHUKM W COBPEMEHHOTO
TEXHOJIOTHYECKOTO0 O0OPYHAOBAaHHUS JUIS  OCYIIECTBICHHS
OMOTEXHOJIOTUYECKUX MPOLIECCOB

OIIK-6.3 CriocobeH K OLEHKE, aHAINW3y W MHTEPIpEeTaluu
HOJIyYECHHBIX B PE3YJIbTaTe OMOTEXHOJIOTUYECKHUX MPOIIECCOB
JTaHHBIX

OI1K-6.4 CriocobeH k podeCCHOHAILHON IKCIITyaTalui |
MOZICpHHU3AIHH COBPEMEHHOTO TEXHOJIOTUIECKOTO
000pyIOBaHUS JUIS OCYILIECCTBICHUS OMOTEXHOJIOTHYECKHX
HPOLECCOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «I'eHeTnueckas HUHKCHCPUS» O6y"IaIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

(byHIaMeHTaNbHbIe MOHATHUSA W NPUHIMIBI peaTH3alluil HACIEACTBCHHOW HMH(OpPMAIMU B YKHBBIX

CHCTEMaXx;

COBPEMEHHBIEC PUHLUIBI U MPOOIEMbl IPUMEHEHHSI METOI0B T€HHOI U TeHOMHON MH)KEHEPHH IS
peIeHUs pa3IuyHbIX OHOJIOTMYECKUX U MEIUIMHCKHX 3a/1a4;

IIPAaBOBbIE U 3TUYECKHE AaCHEKThl IPUMEHEHHUS I'€HHOW W T€HOMHOW WH)KEHEpUHU sl pellCHUs
MEAULMHCKUX U OMoTexHoJornueckux 3agad. OcobeHHOCTH MpaBoro perynupoBanus B Poccuu u 3a

pyOekoMm.
yMeThb:




CTaBUTh LEIU W 3aJaud ISl UCCICAOBAHUI C NPUMEHEHUEM TEXHOJOTMM T'€HHOW W Te€HOMHOMU
WH)XEHEPUU B OMOJIOTHY U MEJTUITHE, TIOHUMATh TIOCTABJICHHBIC IIENTH 1 3a]1a4y;

WCTIOJIb30BaTh CBOM 3HAHUS AJIA PEIICHUS 3a7a4 U MPUMEHEHHS TEXHOJIOIMU MPUMEHEHUS] TEHHON U
TCeHOMHO} WHXEHEPHU B OMOJIOTUHN U MEIUITUHE;

OIICHUBATh KOPPEKTHOCTb MOCTAHOBOK 33/1a4 U CTPOUTH aITOPUTMBbI JOCTHKEHUSI KX ONTUMAaIbHOTO
peIIeHHs B Pa3TUYHBIX KUBBIX CHCTEMAX;

CTaBUTh LEIU W 3aJaud ISl UCCICAOBAHUI C NPUMEHEHUEM TEXHOJOTMM T'€HHOW W T€HOMHOMU
WH)XEHEPUHU B OMOJIOTHY U MEJTUITHE, TIOHUMATh TIOCTABJICHHBIC IIENTH 1 3a]1a4U;

HCTIOJIb30BaTh CBOM 3HAHUS AJIA PEIICHUS 3a7a4 U MPUMEHEHHS TEXHOJIOIMU MPUMEHEHUS] TEHHON U
TCeHOMHO} WHXEHEPHU B OMOJIOTUHN U MEIUITUHE;

OIICHUBATh KOPPEKTHOCTH MOCTAHOBOK 33/1a4 U CTPOUTH aITOPUTMBbI JOCTHKEHUSI KX ONTUMAaIbHOTO
peIIeHHs B Pa3TUYHBIX KUBBIX CHCTEMAX;

MPUMEHSTH IMOy4YeHHBIE ()YHIaMEHTAIbHBIC 3HAHUS B MIPUKIAIHBIX TEISIX TPUMEHEHHS TEXHOIOT Ui
TCHHOW W TEHOMHOW WHXXEHEPUHW JJIsl pelieHus] (yHJAaMEHTAIBHBIX 3ajJa4 W 33734 MPaKTHICCKON
MEIUINHEL.

BJIA/IETh:

HaBBIKAMU OCBOCHHS OOJIBIIOTO 00beMa MH(POPMAITUH | MOIX0JI0B K PEHICHHUIO 33a]1a4 MOJICKYIISPHOM
OMOJIOTHH U MEIULIMHEI,

HaBBIKAMHU CaAMOCTOSITEIIEHOW PabOThl U OCBOCHUS HOBBIX 3HAHWUN, YMEHHI U HABBIKOB;

MPUHIMIIAMA W TIOAXOJaMHU K PEHICHUIO OWOJOTHYECKUX W MEIUIIMHCKUX 3a/iad CBS3aHHBIX C
TCHOMMKOM;

TEPMUHOJIOTHEH, BKItoYas paboune TEPMHUHBI B JOCTATOYHOM OOBEME ISl MOHUMAaHWS HAyYHOU
JIUTEPATYPHI

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:

1. Ompitel I. Mengena u T. Moprana, moHsITHE ITOMHHHPOBAHHS, HEMOJIHOTO JIOMHUHHPOBAHUA,
KOJJOMHUHHPOBAHMS.

2. MHOXeCTBEHHBIN AJUICIIN3M, MCXaJICIIbHAsA KOMINIMMCHTAIWA, MHOECTBEHHBIN aAJIJICIIN3M,
MEeXKaJlJICJIbHAasA KOMIUVIMMCHTA WS, HCTaTUBHOC JTOMHWHUPOBAHUEC.

3. ®epMeHTHI, UCIIONIb3yeMbIEe B TECHETUYECKOM HHKEHEPHUH.

4. CuCTeMBl pECTPUKIIUNN —MOTUPUKAIIHH.

5. PHK-nonumepaspr. JJHK-monumepassi.

6. llenounas dhocdaraza v NONMHYKICOTHIKAHA3A.

7. Hyxkieassl.

8. Tomouzomepasa.

9. JIHK-nuraza.

10. Pennuxanusi, TpaHCKPUIILKS, TPAHCIISLMSL: OCHOBHbIE OTIIMYMS Y IIPO- U DYKapHUOT.
11. ABTOHOMHBIE €TUHUIIBI PETUTMKAINH (TUIa3MU/IbI, OakTepruodaru, XpOMOCOMBI). PeriKoHbI.
12. HecoBmecTuMOCTb I1a3Mu. MoOuu3anus miasMus.

13. Mapkepsl, UCIIOTIB3yEMBbIE IS CEIeKIUH.

14. KoncrpyupoBanue THOPUIHBIX TTA3MHU/.

15. Beigenenne mnasmuanoit JIHK. Beigmenenne Toransuoi [JHK. Beinenenue PHK.

16. Paznenenne gparmentoB JJHK ¢ momomipio anekTpodopesa B arapo3HoM M MOJMAKPHIAMUIHOM
ressx.

17. puauun ammnudukanun pparmentos JJHK ¢ momompto ITLP.

18. KiiounpoBanue gpparmentos, nonyueHHsix [1LP. Knonuposanue B T-BexTOD.
19. Tpancdopmanus kiaetok Oakrepuid. Tpancdexuus.

20. bnotuHT ¥ THOpUAN3AITHSL.

21. CexBenupoBanue JJHK.

22. Nzonsmmst sykapuotuaeckux MPHK. OT-ITLP (RT-PCR). I11{P kxnoHupoBaH#E T€HOB SyKapHOT.
23. CnonTansbiii mytareHe3. OcHoBHbIe TUIBI ToBpexaeHus JJHK.

24. Cucremsl peniapaunu JJHK G6akrepuii na npumepe E. coli.

25. 'omonoruunas pexomounanus JHK.

26. CaifT-HanpaBlIeHHBI MyTareHes.

27. Ilonyuenue mytauuii B xpomocome E. coli.



28. TpaHCKpHMIINS TEHOB OaKTEpUH.

29. Perymsnus takro3Horo onepona E. coli.

30. Perynsiust TpaHckpuriiuu neneoro rera B mramme BL21(DE3) na Bekropax cepuu pET.
31. Tpanckpunuus reHOB 3YKaPHOT.

32. TpaHcnsius y 6akTepuii U 3yKapHuor.

33. IlocT-TpaHCHIAMOHHbIN yPOBEHb PETYIISAINHN aKTUBHOCTH OCIIKOB.

34. XumepHble OenKu.

35. Bekropsr: pBR322, pUC18/19, pACYC184, pET15b.

36. BekTopbl C LIMPOKUM CIIEKTPOM XO35I€B M UEIHOUYHBIE BEKTOPbl AJISI I'PaM-OTPULATENBbHBIX U
IpaM-TIOJIOKUTEIBHBIX OaKTepuil.

37. dpoxkeBble BEKTOPHI U BEKTOPHI 1711 KiloHupoBaHus Oonemmx gparmentoB JIHK: Yac, Bac.
38. Ilokazarenu MUKpOOHOH (epMEHTALINH.

39. I'eHBI KOTUPYIOIIHE METAOOIH3M.

40. MuanManu3amnus reHoMa.

41. OxoHOoMHBIE U 3()(DEKTUBHBIC IIyTH CHHTE3A.

42. MeTtabooMyKa U IOTOKH.

43. IIpoToyHast HUTOMETPHS.

44. PoOOTH3MPOBAHHBIN CKPUHUHT.

45. Ilpsimast u oOpaTHasi TeHETHKA.

46. MeTonp! OBHIIIEHNS U CHUKEHHSI KCITPECCUU T€HOB.

477. ToHKUH TIOHUHT TPOMOTOPOB.

48. Cxaddomnsl.

49. N3menenue cyOcTpaTHOM crienupUIHOCTH (HEPMEHTOB.

50. UarubupoBaHue U 1eCCHCHONTU3aIusI.

51. IIpyHUKI CONPSKEHHUS CUHTE3a C KU3HEHHO BaKHBIMU (DYHKIIUSIMH.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH HHTEPAKTUBHBIC 00CYKACHUS B yaTax Kypca, 4To OyIeT SBISATHCS
JOMAIlHUM 3a7aHieM. BO3MOXXHO BBINOJIHEHHWE MAaTEHTHOTO IMOUCKA B KAaYeCTBE CAMOCTOSTENBHOM
3a7a4d. YCIEIIHOe BITOJHEHUE BCEX 3a/IaHMid 110 KypCy M BBIIOJIHEHHE KOHTPOJBHBIX CPE30B 3HAHUIMA
JlaeT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb TUITIOBBIX KOHTPOJIbHBIX 3aI[aHI/II>'II

Onucarp MNOHATHE TI€HHOM W TIeHOMHOM HHXeHepud. IlepeunciuTb OCHOBHBIE HAIPABICHUS
MPUMEHEHHsI TEXHOJIOTHI TeHHON M T€HOMHOM MHXXEHepHU B (YHIAMEHTAIbHBIX UCCICIOBAHUAX U B
MeEAULIUHE.

[TepeuncnuTh 1 onucaTh OCHOBHBIE ()EPMEHTHI UCIOIb3yEeMble B TECHHOW MHKECHEPUH.

[lepeuncnute U onMcaTh OCHOBHBIE IIAT(OPMBI U OEIKH M UCIOJIb3yeMble B TCHOMHOW MH)KCHEPHH,
OMMCATh MPEUMYLIECTBA U HEAOCTATKH KaXKI0TO MOIXO0/1a.

Onucarb OCHOBHBIE 3a1a4u JJId UCIIOJIb30BaHUA TCHHOU HUHXXCHCPUU.
Onucarb OCHOBHBIE 3a1a4u JJId UCIIOJIb30BaHUA TCHOMHOH HUHXXCHCPUU.

Omucare mpoOiieMbl CIIEMU(PUYHOCTH B TCHOMHOW WHKeHepuu. Omucarh TOIXOABI ISl PEIICHHS
MpoOIeMbl CTIeU(UIHOCTH.

Omnucare npoOsieMbl T0CTaBKH KOHCTPYKTOB B T€HOMHOH MHXeHepuH. Onucarh pa3indHble TOIXOIbI
0 JOCTAaBKE KOHCTPYKTOB, OEJIKOB MCIIOJIb3yEMBIX B TCHOMHON HHKEHEPHUH.

JHK. Onucars crpykrypy JHK. Onucars cTpyKTypy reHa B Ipo- U 3yKapHoTax.

Omnucare ynakoBky JHK B sykapmorax. Omucarb CTPyKTypy XpomocoMbl. OmmcaTh COBpEMEHHOE
IIPEICTABICHUS O YIIAKOBKE XPOMOCOM B SIJIp€ KIETKH.

CdopmynanpoBarh IEHTpaibHas gorMy Ouosoruu. Onucarh HCKIIOUCHHS W3 ICHTPAJIbHOW JOTMBI
OMOJIOTHH.

Onucarb nponecce peajim3anuu HaCJ'Ie,I[CTBeHHOI\/’I I/IH(I)OpMaLII/II/I B )KXUBBIX CUCTCMax.

Onucare OCHOBHBIC MOHSATHUS: TPAHCKPHUILUS, TpaHCAuus. DepMeHTHl y4acTBYIOLIME B INpoLEccax
TPAHCKPUIILMY U TPAHCIIALUY.



Omnucarb IPOLECCHl  peryasiiud  TPaHCKPUIILUU. Onucare  TPaHCKPUIILIMOHHBIN u
MOCT-TPaHCKPHUILIMOHHBIH, TPAHCISIIMOHHBIN U IOCT-TPAHCIIIHUOHHBIA KOHTPOJIb.

Omnucares npouecc ammuuduxkamuu ydyactkoB JIHK ¢ momompto [P (monmumepasHoi nenHoi
peakiun). OnrcaTh OCHOBHBIE HanpaBiieHus ucronb3oBanus [1L[P B MosiekynsipHoit Onoiorum.

Onucarh OCHOBHBIC MOAUGUKAIINN TONMMepa3Hoi nemHoi peaknuu. Ommcars tumbl [T1[P: oOparHas
[OP, sBnoxennas IILIP, TAIL PCR, LAMP, nonykonumuectsernass OT-IILIP, II[IP B peanbHOM
BpEMEHU.

Onucare OCHOBHBIC MOAXOABI K CO3JaHUI0 MYyTalMid B TIeHaX B TEeHHOW wuHxeHepuu. Onucarb
HaIpaBJIEHHBIA MyTareHes.

Onucares OCHOBHBIE MOAXOABI K CO3JAaHUIO MyTauuid B reHome. Omucarh pa3iniue B HCHOI30BaHUU
TOMOJIOTUYHON PEKOMOMHAIIMN U PEJaKTHPOBAaHUS OCHOBAHUN C MOMOIIBIO PEIAKTOPOB OCHOBAHMIA.
Onwucarp TUIB PEJAKTOPOB OCHOBAHH.

Onucate 1 000CHOBAaTh ITUYCCKUE HpO6J'IeMI>I TCHHOM M TCHOMHOM HUHXXCHCPUU.

Hepequb BO3MOJKHBIX TUIOBEIX briteToB:

1. Omprter I. Mengens u T. Moprana, moHITHE ITOMHHHPOBAHUS, HEIOIHOTO JIOMUHUPOBAHUS,
KOJTOMUHHUPOBAHMS.

2. MHOXECTBEHHBIM aJIeNu3M, MeXallJleJbHasd KOMIUIMMEHTAIUS, MHOXKECTBEHHBIN aJlICIu3M,
MeXaJulelbHas KOMIUIMMEHTAINS, HETaTUBHOE JIOMUHUPOBAHUE.

. @EepMEHTHI, UCIOJIb3YEMBIE B TECHETHUECKOW HHKEHEPUU.
. CucteMbl pecTpUKINN —MOIU(PHUKALIHH.

. PHK-nonmnmepasbl. [IHK-nmonmumepassl.

. Ulenounas ¢ocdaraza u NOTMHYKICOTHIKUHA3A.

. Hyxkneassl.
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. Tomomzomepasa.

9. JIHK-nura3a.

10. Peruinkanust, TpaHCKPHUILMSL, TPAHCIIALMS: OCHOBHBIE OTINYHS Y TIPO- U OYKapHOT.

11. ABTOHOMHBIE €TUHHIIBI PETUIMKALNH (IU1a3MUbI, OaKTepuodaru, XpOMOCOMBI). PerInKoHbI.
12. HecoBmecTUMOCTD I1asMuA. MoOuiIn3anus maa3Mu,.

13. Mapkepsl, UCIIOTB3yEMBIE AJIS1 CEIEKIUH.

14. KoncrpyupoBanue THOpUIHBIX TUIa3MHU/.

15. Brinenenue mnazmunnoi JIHK. Beinenenue toransnoit JJHK. Beigenenue PHK.

16. Pazgenenune ¢gparmentoB JJHK ¢ momomipio snexTpodopesa B arapo3HoM M MOJMAKPHIAMHUIHOM
rejsix.

17. Tpuanun ammmudukanuu pparmentos JJHK ¢ momomipro TTLP.

18. KiionupoBanue gparmentos, momydeHHbix [1LP. Knoruposanue B T-BekTOD.

19. Tpauncdopmanus kiaetok 6akrepuid. Tpanchekuus.

20. BiiotuHT ¥ THOPUAM3ATIHSL.

21. CexBenupoanue JIHK.

22. Mzonsimus sykapuotrueckux MPHK. OT-ITLP (RT-PCR). [11[P xnoHupoBaHHE TEHOB YyKapHOT.
23. CrionTtanHbii MyTarenes. OcHoBHbIE TUTIH TOBpexaeHus JJTHK.

24. Cucrems peniapanuu JIHK 6axrepuit Ha npumepe E. coli.

25. Tomonoruunas pexomounarus JJHK.

26. CaiiT-HanpaBIeHHBIA MyTareHes.

27. llomyuenue myTanuii B xpomocome E. coli.

28. TpaHCKpHMIINS TEHOB OaKTEpUH.

29. Perymsnus takro3Horo onepona E. coli.

30. Perynsiust TpaHckpuriiuy neiesoro rera B mramme BL21(DE3) na Bektopax cepuu pET.
31. Tpanckpunuus reHOB 3YKaPHOT.

32. TpaHcnsus y 6akTepuii U 3yKapHuor.

33. IlocT-TpaHCIAMOHHbIN yPOBEHb PETYIISAINHN aKTUBHOCTH OCIIKOB.

34. XumepHble OenKu.

35. Bekropsr: pBR322, pUC18/19, pACYC184, pET15b.

36. BekTopbl C LIMPOKUM CIIEKTPOM XO35I€B M UEIHOUYHBIE BEKTOPbl AJISl I'PaM-OTPULATENBbHBIX U
IpaM-TIOJIOKUTENbHBIX OaKTepuil.



37. IposkkeBble BEKTOPHI M BEKTOPHI JIJIs KiIoHHpoBaHus 6onbimx GparmentoB JIHK: Yac, Bac.
38. [Nokazareny MUKpOOHOH (hepMEHTAIINH.

39. I'enbl KOMUPYIOIIHE META0OTH3M.

40. MuHuManu3anus reHoma.

41. DxoHOMHBIE U () (HEKTUBHBIC TyTH CHHTE3A.

42. MeTabosIOMHUKa 1 TIOTOKH.

43. IIpoToyHast IUTOMETPHUS.

44. Po6OTH3MPOBAHHBIN CKPUHHHT.

45. Tlpsimast u oOpaTHasi TeHETHKA.

46. MeTonpl MOBHIIIEHNUS U CHUKEHUSI SKCIIPECCHUHU T€HOB.

47. ToHKU¥ TIOHUHT TPOMOTOPOB.

48. Cxaddonabl.

49. Mamenenue cyOCcTpaTHOM criemupUIHOCTH (HEPMEHTOB.

50. MarubupoBaHue 1 1eCeHCUOUII3aIIHS.

51. IlpuHIMD CONPSKEHUS CUHTE3a € )KU3HEHHO BaXKHBIMU (DYHKIHSAMH.
52. HanpaBiieHHast 3BOJIONHS U CENEKIUs B pepMeHTepe.

Kpurepun onennBanus

- omenka «ormmmuHo  (10)»  BBICTaBUsieTCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
BBIOpaHHBIX TIOAXOI0B

- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM MporpaMMbl AUCIUIIIMHBL U YMEHUE IPUMEHATh UX
Ha NPaKTUKE NPU PEIICHUH KOHKPETHBIX 3a/1a4, CBOOOJHOE M MpPaBUIbHOE 0OOCHOBAaHHE BBHIOPAHHBIX
[IOJXO/I0B

- oueHka  «omm4HO  (8)»  BBICTaBUSieTCS ~ CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHUS yueOHOMH MporpaMMbl AUCIUIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3aJia4, U IPaBUIbHOE 000CHOBAaHME BHIOPAHHBIX MOJXOA0B

- OLIeHKa «xopouio (7)» BBICTAaBISETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIyCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhle HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIN B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoIIo (5)» BBICTaBIAETCS CTYIACHTY, €CIM OH 3HAeT Marepuall, M M0 CYLIECTBY H3J1araer
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSATHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJQJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOHM NporpamMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3JelaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYESHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX NPAKTUYECKUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH



[Tpu nmpoBenennn ycTHOTo A (HepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs nmpeaoctapisercs 30 MUHYT
Ha moArotoBKy. Ompoc oOydaromierocst Mo OWIIeTy Ha ycTHOM JU(QEpEeHIIMPOBAHHOM 3a4yeTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



