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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: T'enernueckas HWHKCHCPUA
0 HANIPaBJICHUIO: buorexnonorus
HpO(l)I(lJIb MnoATrOTOBKMU: bromeaunuHckre TEXHOIOr N

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

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

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

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

[Tporpamma oOCy>k/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM DHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauiuHcKol Gusnku 20.06.2022



AHHOTANMA

Llenpro TaHHOM JUCHUILTHHEI SBJISIETCS OCBOCHUE OCHOBHBIX TOHSTHIH, COBPEMEHHBIX 3HAHUW M MPHUHIIUIIOB, a
TaKXKe METO/I0OB HCCIEJOBAaHUN, peaju3alliil HAcJeJCTBEHHOH HH(OpManuu B JKUBBIX CHCTEMax, Ui
MOHUMAaHUSI UCIIONIb30BaHUsI MOAXOI0B M METOAMK T'€HHOW M T€HOMHOW WH)KCHEPHH B KOHTEKCTE PELICHUS
ononHpopmaTrueckux 3aga4d. CTyIEHT Moclie 0CBOCHHS Kypca OyJeT MOHUMAaTh (yHAaMEHTAIbHbIC TTOHSTHS
W TIPUHIMIIEI peaju3alyyl HACJIeICTBEHHON WH(OpPMAIMU B XHUBBIX CHCTEMaX, COBPEMEHHBIC NMPHHIUITEI U
po0JieMbl IPUMEHEHHS METOI0B TCHHOM ¥ TeHOMHON MHXKCHEPUU IS PEIICHUs Pa3InIHbIX OMOJIOTMYECKUX
Y MEIHMIMHCKHX 3aJ1a4, MPAaBOBBIC W ATUYECKHUE ACIIEKTHI NMPHUMEHEHUSI TEHHOM W TEHOMHON WH)KEHEPHH IS
pelIeHnss MEJULIMHCKUX 1 OMOTEXHOJIOrn4eckux 3a1a4d. OcoOeHHOCTH MpaBoro peryauposanus B Poccun u 3a
pyOekoM.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHEC OCHOBHBIX HOHHTI/Iﬁ, COBPCMCHHBIX 3HAHUH U MMPUHIUIIOB, @ TAKKC MCTOA0B HCCHG,Z[OBaHHﬁ,
pcaim3anuun HaCJ’IeIICTBeHHOfI I/IH(bOpMaI_II/H/I B JKHUBBIX CUCTCMaAX, JId IIOHHMMAaHHA HCIIOJIb30BaHUA
IoaAxXo40B U MCTOOUK TCHHOM M I'€HOMHOH HWHXXCHCPUU B KOHTCKCTC PCIICHUA 6I/IOI/IH(1)OpMaTI/I‘leCKI/IX
3aJa4.

3agauu AU CHUIIHHBI

* OCBOGHHE CTy/IECHTaMH 0a30BbIX 3HaHWH (TOHSATHH, KOHIICTIIIWH, METOJOB M MOJENei) TeHHOH H
TeHOMHOW WHXXEHEePUH, IPUMEHSIEMBIX B OHOJIOTHH;

° HpI/I06peTeHI/Ie TCOPCTUICCKUX 3HAHUU U NPaKTUICCKUX YMCHI/Iﬁ W HABBEIKOB B 00JACTH TEXHOJOT'UI
TeHHON U T€HOMHOM WHXCHEPHHU U UX IPUMCHCHUS B OHOJIOTHH U MCIUIIUHEC,

* OKa3aHHE KOHCY/IBTATUBHOM IMOMOIIH CTYJCHTaM B XOJI€ PeIICHHUs MOAEIbHBIX 3a/1a4 10 IPUMEHEHHIO
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

OIIK-1.1 3maer w cmocobeH  HCMONB30Barb B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HayyHble 3HaHMA B  00JacTH  OWOJOTMYECKHX U
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HayYHBIX 3HAHUH B 00JIACTH OMOJIOTMYECKHUX U
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 IloHumaer MEXIUCUMIUIMHADHBIE CBA3H B
00JIaCTSIX XWUMHUM, OWOIIOTUH, MaTeMaTuku W (U3HKH U
cnocobeH WX  OPUMEHSITh NpPH  PEelIeHWH 33434
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.4 CnocobeH IUIaHUPOBaTh, OPraHW30BBIBATH |
MPOBOIUTHh HAYYHO-MCCIIEAOBATEILCKUE paboThl B 00IacTH
OMOTEXHOJIOTUH, TPOBOAWTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToOB OKCIEPHUMEHTOB M JejaTh O0OOCHOBaHHBIC
3aKJIFOYECHUS U BBIBOJIBI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



[0 dyHnaMeHTadbHbIC TOHSATHS W TPHUHIUIG peaiM3alliyl HACJIEICTBEHHOW WH(POPMAIIMN B JKUBBIX
CHCTEMax;
[ coBpeMEeHHbBIC TIPUHIIUITEI U TTPOOJIIEMbI IPUMEHEHHUS METOIOB TEHHOW W TeHOMHOW WH)KCHEPUH IS
pEIIeHUs pa3INYHBIX OMOJOTHUECKUX U METUITMHCKIX 337134,
[J mpaBOBbIE M 3TUYECKHUE ACIEKTHl NMPHUMEHEHUS F€HHOM M T€HOMHOW WHXKEHEPUU ISl PELICHUs
MEIUIIMHCKUX B OMOTEeXHONOTH4eckux 3ajad. OCOOCHHOCTH MPaBOrO peryiupoBaHusi B Poccum u 3a
pyOekoM.

YMETb:
[J craBUTh LEIHM M 3aJa4d JUIsl MCCIECIOBAaHUM C NPUMEHEHUEM TEXHOJOTMM I€HHOHM M I'€HOMHOM
WHXEHEPUU B OMOJIOTHH W MEIUITIMHE, TOHNMATh ITOCTABJICHHBIE TSI U 3a1a4H;
[ ucronp30BaTh CBOM 3HAHUS JUISI PEIICHUs 3a7ad U MPUMEHEHHUS! TEXHOJIOTUU NIPUMEHEHHS] TeHHOU U
TeHOMHOW WHXXEHEPUU B OMOJIOTUU U METUIUHE;
[ omleHNBaTh KOPPEKTHOCTh MOCTAHOBOK 33J7[ad U CTPOUTH aJTOPUTMBI TOCTHXKEHUS MX ONTHMAaJIbLHOTO
pELIEHUS B Pa3IMYHbIX KUBBIX CUCTEMAX;
[J cTaBUTh LEIM M 3aJa4d JUIsl MCCIECIOBAHUM C NPUMEHEHUEM TEXHOJOTHMM I€HHOHM M I'€HOMHOM
WHXCHEPUU B OMOJIOTHH W MEIUITIMHE, TOHNMATh MTOCTABJICHHBIE IIe]TH U 3aa4H;
[ ucronp30BaTh CBOM 3HAHUS JUISI PEIICHUs 3a7ad U MPUMEHEHHUS! TEXHOJIOTHU NIPUMEHEHHS] TeHHON U
TeHOMHOW WHXXEHEPUU B OMOJIOTUU U METUIUHE;
[ omleHNBaTh KOPPEKTHOCTh MOCTAHOBOK 33J7[ad U CTPOUTH aJTOPUTMBI TOCTHXKEHUS MX ONTHMAaJIbLHOTO
pELIEHUS B Pa3IMYHbBIX )KUBBIX CUCTEMAX;
[J IPUMEHSTH TIOTy4YeHHbIC (yHIaMEHTAIbHbIC 3HAHUS B IPUKIIAIHBIX TIEIISX IPUMEHEHHS TEXHOIOTHI
TeHHOW W TCHOMHOW WHXXEHEpHUU JUIsl pemieHus (yHIaMEHTAIbHBIX 3a7ad W 3a7ad MPaKTHIeCKON
MEIULIMHBI.

BJIAJETh:
[ HaBBIKAMHU OCBOCHHSI OOJBIIOT0 00beMa HH(pOPMAIIMH U TTOAXOI0B K PEIICHHUIO 3a/1a49 MOJICKYIISIPHOH
OHOJIOTHH Y MEIUILIMHEI;
[] HaBBIKAMH CaMOCTOATEIHLHOM PabOThl U OCBOCHHS HOBBIX 3HAHWN, YMEHUU U HABBIKOB;
[J NpUHIUIAMHA U TOJIXOJaMH K PEIICHHUI0 OWOJOTMYECKUX W METUIIMHCKHX 3a]lad CBSI3aHHBIX C
TCHOMUKOM;
[J TepMHHOIIOTHEH, BKJIIOYas pabodyre TePMHHBI B JIOCTATOYHOM OOBEME JIIsi TTOHMMAaHHs HaydyHOU
JIUTEPaTyphl

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

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

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Peanuzauusa reHomHoW wuHpOpManuud B 4 4
KJIETKE
2 MeTozabl TeHHOM HH)KEHEPHUH 4 4
3 [TonmumepasHast LemHas peakuus U ee 4 3
MonupuKanum
Metonpl KJIOHUPOBaHUS U CO3AAHUSA
4 6 6
ouomuorex JJTHK
5 I'eHOMHas1 MHXKEHEPUS y DYKApPUOT 4 5
6 [Ipumenenne cucrempr CRISPR B 4 4
KJIETOYHOM OHOIOTHN
7 Crpyxkrypa JHK 4 4
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.




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

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Peanuzanust reHOMHOM WH(POPMAIINU B KIIETKE

Aunanorus: Software and Hardware.

OcobeHHOCTH peanu3alMi HACJEeICTBEHHOH HWHQpOpMaluMu B JKHUBBIX cuctemax. llogmepikanue
IEJIOCTHOCTU TeHOMA: peluIMKanus, pexomOuHanms u penapanus renomuon JIHK. Ilentpanbhas
JorMa OMOJIOruu. DKCIPECCHsI TeHOB: TPAHCKPHIILUS M TPAHCIISIIHSL.

2. MeTtonpl TeHHON MH)XEHEPUHU

OcHoBHBIE BexH co3naHusi TexHonorun pekomOuHaHTHBIX JIHK. Bekropa m depmeHTH B TeHHOM
uHxeHepuu. PecrpukiuonHsie Qepmentsl, ¢epmentsl ManumyaupoBanusa JHK. Mertoast
KJIOHUPOBaHUSI

3. lonumMepaszHas IemHas peakius U ee MOIU(DUKAITUH

[P, Beimenenue teHoB Metoxom [P, mu3aiin mpaiiMepoB - reHOcHelMUUHBIE TpaliMepsl,
BJIOKCHHBIC MpaiMepbl, BBIPOXKJICHHbIC IMpaiMepbl, ontuMmu3anus KomrnoHeHToB IIIP wu
TeMneparypHbix yciaoBui, koHTponu B [TLP, Tumer ITLP - obparnas T1LP, Bnoxxennas [TL[P, TAIL
PCR, LAMP, nmomykonnuectBennas OT-IIIP, I[P B peansHoM Bpemenu ¢ SYBR u 30HmOM
Tagman, cailT-HanpaBJICHHBIA MyTareHes.

4. Metonpl knonupoBanust u cozaanus JIHK 6ubnmorex

KnoHupoBaHue JMIKOro KOHIA, KJIOHUPOBAaHME C «TYINBIM» KOHLIOM, KJIOHHUPOBAaHHE C
HCIOJIB30BAaHUEM aJalTepoB, JIMHKEPOB M TOMOIOIMMEPHBIA XBOCT, KioHupoBaHue GATY WAY,
KIoHUpoBaHUe cOopkoii ['mbcona, woHctpyupoBanue kJIHK oOubmuorex, xJIHK OubGmmorexu c
BbIUMTaHHEM, HopMaiu3oBaHHble KIHK OnbnroTexu, reHoMHbIe OMOIHOTEKH

5. 'eHOMHas MHXKEHEPHUS B DYKapHUOTax

l'enomHass uHXXEHepUs B JApoxoKax. |eHOMHass HMHXeHepus B Mblmax. llporpammupyembie
HCKycCTBeHHBIe HyKiea3bl: Meranykieassl, ZFN, TALN, cucrema CRISPR. Hcnons3oBanue
cucreMbl CRISPR B HOKayTax, TeHHBIX BCTaBKax, FTCHOMHOM PEJAKTHPOBAHUH, TPAHCKPUIILIHOHHOM
perynauuu u snurenomrke. Penakroper ocHoBanuii CBE u ABE. IlonHoreHoMHOE CKpUHHPOBaHHE
metonoMm CRISPR. Kierounas nmxeHepusi. [ eHoMHast HHXeHEpHs KUBOTHBIX U PACTCHUH.

6. [Ipumenenne cucrembl CRISPR B kneTounoi 6uonoruu

PasnoBunnoctn CRISPR nykneas. Cas Huka3sl u uHakTuBHpoBaHHBIE Cas Oenku. Ilpumenenue
cucteMbl CRISPR B kierounoit 6uonorun. PenaktupoBanne PHK. Penaktopsl ocHoBanuii CBE u
ABE. Jlerexmus cnemuduunbix JIHK u PHK cucremort CRISPR. IlpoGnema crnenuduanocT
cuctembl CRISPR. JloctaBka Hykiea3 B KiIeTKd W TKaHU. [eHHas Ttepanusi. CouuaibHble H
3THYECKHE POOIEMbl PeJAKTUPOBAHUS T€HOMA BBICIINX OPTraHU3MOB.

7. Ctpyxrypa AHK

Crpykrypa JHK. Awmamm3 JIHK. CoOopka. I'emautndueckme mytaruu B JIHK. dopmupoanue
JIBOMHOM CIIMpaiu.




5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaprtHas yueOHas aynutopus. [IpoexTop.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
[penocrapnsercs Ha 6a3oBoii Kadeape:
1. Jlexuu mo Kypcy

2. 1. Kpeoc, C. Kunnarpuk, 3. lonpaimreitn «'enst o JleBuny» WznarenbcrBo: Jlaboparopust 3HaHWIA,
2017

3. P. llImuar JTaboparopus 3Hanuii "Bu3syanbHas OMOTEXHOIOTHS ¥ TeHHas nikeHepus”, 2015 .

JomnonHutensHas auTeparypa
ITpenocrasnsiercs Ha kadenpe:
1. 3unrep, M. I'ensl u reHomsl: B 2-X ToMax / M. 3unrep, I1. bepr. - M .: Mup, 1998.
2. Kumynes N.®. Obmiast u Monekynsipaas renetuka. 2003 .
3. 3aBunbrensckuii [.b., ManyxoB U.B. ['ennas umwxenepus. - M .: m3n. MOTU, 2012.

1. PexomeHTyeMble CTaThu M3 HAYYHBIX KYPHAJIOB 10 TeMe JIeKIui (OyayT nmpeaiararbes mocie
KKJIOU JICKIIUN).

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

www.molbiol.ru

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHAX UCTIONB3YIOTCS MYJIBTHMEIUIHBIC TEXHOIOTHH, BKIIOYAs IEMOHCTPAILIUIO TIPE3CHTAIIHH.
st wacty 3ansituii notpedyercs Zoom. Google Drive mis qoctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJISl y9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

1. Ilocemark ceMuHapbl

2. JInst mOArOTOBKM K MTOTOBOM arTecTalMy I10 IPEAMETY I10J1b30BaThCsl MarepuajaMu CEMHHApOB U
PEKOMEHJOBAaHHOM JINTEPATypOH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: BbromeaunuHckre TEXHOIOr N
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

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

Pa3zpatGoTunk: A.A. ConoBseB, A-p 61o0I. HAayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT W CcHocoOEH  WCIIONB30BaTh B
mpo(eCCUOHANBHON  JIEATEILHOCTH  (PyHJAaMEHTAJIbHBIC
Hay4Hble 3HAHUS B  OOJNACTH  OWOJIOTMYECKUX |
(hU3HMKO-MaTEMATHICCKUX HAYK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
ONBIT W PpEe3yNabTaThl HAy4YHBIX HCCIEOBaHUI B o001acTu
npodecCuoHaTbHON e TENHHOCTH

OIIK-1.3 TIlonumaer MEXIOUCHHUIUIMHAPHBIE CBSI3M B
o0macTax XWMuW, OWONIOTMH, MaTeMaTUKd W (U3UKH H
crnocobeH WX  TOPUMEHSATh MNPH  pElIeHWH 33134
npodecCuoHaTbHOU e TEBHOCTH

OIIK-1.4 CnocobeH 1IaHUPOBAaTh, OPTaHU3OBBIBATH H
MPOBOJIUTH HAYYHO-HCCIIE0BATENILCKUE PA0OThI B 00NacTh
OMOTEXHOJIIOTHH, TIPOBOIUTh KOPPEKTHYI0  00paboTKy
pE3yNBTaTOB 3KCIIEPUMEHTOB W JieaTh 00OCHOBaHHBIC
3aKJIFOYEHHUS U BBIBOJBI

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
HAyYHBIX 3HAHHUH B 00JIACTH OUOJIOTHYECKUX U
(u3HMKO-MaTeMaTHYECKUX HayK

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIMILTMHE «] eHeTUYeCKas MHKCHEPHUSD» 00YJIarOIIHIACS JTOJIKEH:

3HATD:
[J ¢dyHmaMeHTaIbHbIC TMOHATHS W TPUHIMIBI peau3alid HaCICJCTBCHHOW WH()OPMAIMK B KHUBBIX
CHCTEMaX;
[J coOBpeMEHHBIE MPUHIIMIIBI U MTPOOJIEMBl PUMEHEHUSI METOJIOB TEHHOW M TCHOMHOM WHXEHEPHHU JIJIS
pEIIeHHs] PA3TUYHBIX OMOJIOTUYSCKUX M METUITMHCKUX 3a/1a4;
[l mpaBoBble M 3TUYECKHE AaCIEKThl NPUMEHEHHUA TeHHOW W TeHOMHOW WHXKEHEpUM [Isl pelIeHUs
MEIUITMHCKUX U OMOTEXHOIOTHYecKuX 3ajad. OcoOEHHOCTH MpaBoro perynmupoBanus B Poccun u 3a
pyOekoMm.

yMeTh:
[ cTaBUTh MENU M 3aJa49¥l IS WCCIEAOBAaHWN C TPUMEHEHWEM TEXHOJOTUNA TeHHOW M TeHOMHOM
WH)XEHEPUU B OMOJIOTHY U MEJTUITHE, TIOHUMATh TIOCTABJICHHBIC IIENTH 1 3a]1a4u;
[] MCTIONTb30BaTh CBOM 3HAHWS JUIS PEIISHUS 3a7a4d U MPUMEHEHHUS TEXHOJIOTUU NMPUMEHEHHUS TeHHOU U
TCeHOMHO} WHXEHEPHU B OMOJIOTUHN U MEIUITUHE;
[] olleHNBaTh KOPPEKTHOCTh TTOCTAHOBOK 3aJ[ad W CTPOUTH AJITOPUTMBI JIOCTHKCHUS UX ONTUMAaJIbLHOTO
peIIeHHs B Pa3TUYHBIX KUBBIX CUCTEMAX;
[ cTaBUTh HENMW ¥ 3aJa49¥l IS WCCIEAOBAaHWN C TPUMEHEHHWEM TEXHOJOTUNA TeHHOW M TeHOMHOM
WH)XEHEPUHU B OMOJIOTHY U MEJTUITHE, TIOHUMATh TIOCTABJICHHBIC IIENTH 1 3a]1a4U;
[] MCTIONTb30BaTh CBOM 3HAHWS JUIS PEIISHUS 3a7a4d U MPUMEHEHUS TEXHOJIOTUU MPUMEHEHHUS TeHHOU U
TCeHOMHO} WHXEHEPHU B OMOJIOTUN U MEIUITUHE;
[] olleHNBAaTh KOPPEKTHOCTh TTOCTAHOBOK 3aJ[ad W CTPOUTH AJITOPUTMBI JIOCTHXKCHUS UX ONTUMAaIbLHOTO
peIIeHHs B Pa3TUYHBIX KUBBIX CHCTEMAX;
[l mpuMEHSTh NOyYeHHbIE (PyHIaMEHTAILHBIC 3HAHUS B TIPUKJIATHBIX [ENSIX MTPUMEHEHHS TEXHOIOT Uit
TeHHOW W TEHOMHOW WHXCHEpPHH JUIs pemieHus (QyHIaMEHTaNbHBIX 3a/1ad W 33734 [PaKTHYeCKON
METUIIHHEL

BJIAa/eTh:
[ HaBBIKaMH OCBOCHHMsI OOJBIIOTO0 00beMa HH(OPMAIIMH U MTOXO0/I0B K PEUICHHUIO 3a]1ad MOJICKYIISIPHOH
OMOJIOTHH M MCIHITHHBI,
[J HaBBIKAMH CaMOCTOSATENBHOM pabOThl U OCBOCHUS HOBBIX 3HAHHI, YMEHHH U HABBIKOB;
[ mpuUHIMIAMH H TOIXONaMH K PEIICHUI0 OWOJIOTMYECKUX W MEIUIIMHCKHUX 3a7ad CBSI3aHHBIX C
TCHOMMKOM;
[ TEpMHUHOJIOTHEH, BKJIIOYas pabOYMe TEPMHHBI B JOCTaTOYHOM OOBEME IS MOHUMAHWS HAyYHOU
JIUTEPATYPHI

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0



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

1. Omnsiter I. Mennens u T. Moprana, moHATHE TOMHHHUPOBAHHS, HEMOJIHOTO IOMHUHUPOBAHUA,
KOJJOMHUHHPOBAHMSI.

2. MHOXeCTBEHHBIN aAJUICIIN3M, MCXKAJICIbHAA KOMILIMMCHTAIIMA, MHOXXECTBEHHBIN aAJIJICIIN3M,
MEeXKaJlJICJIbHAasA KOMIUVIMMCHTAMsl, HCTaTUBHOC JTOMHWHUPOBAHUEC.

3. ®epMeHTHI, UCIIONIb3yeMbIEe B TECHETUYECKOM HHKEHEPHUH.

4. CuCTeMBI pECTPUKIINN —MOTUPUKAIIHH.

5. PHK-nonmumepaspl. JJHK-nmonumepassi.

6. llenounas dhocdaraza v NONMHYKICOTHIKAHA3A.

7. Hyxkieassl.

8. Tomouzomepasa.

9. JIHK-nuraza.

10. Pennuxanusi, TpaHCKPHUIILUS, TPAHCIISILMSL: OCHOBHbIE OTIIMYMS Y IIPO- U DYKapHUOT.
11. ABTOHOMHBIE €TUHUIIBI PETUTMKAINH (TUIa3MU/IbI, OakTepruodaru, XpOMOCOMbI). PerIiKoHbI.
12. HecoBmecTuMOCTb I1a3Mu. MoOuu3anus miasMus.

13. Mapkepsl, UCIIOTIB3yEMBbIE IS CEIeKIUH.

14. KoncrpyupoBanue THOPUIHBIX TUTA3MHU/L.

15. Beigenenne mnasmuanoi JIHK. Beigenenue Toransuoi [JHK. Beinenenue PHK.

16. Paznenenune ¢parmentoB JJHK ¢ momomsio anekrpodope3a B arapo3HoM H MONTHAKPHUIAMHUIHOM
reJsix.

17. puauun ammudukanun pparmentos JJHK ¢ momompto ITLP.

18. KiiounpoBanue gpparmentos, nonyueHHsix [1LP. Knonuposanue B T-BexTOD.

19. Tpancopmanus kietok Oakrepuid. Tpancexuus.

20. bnoTuHT ¥ THOpUAN3AITHSL.

21. CexBenupoBanue JJHK.

22. Nzonsmmst sykapuotuaeckux MPHK. OT-ITLP (RT-PCR). I11{P kxnoHupoBaH#e TeHOB SyKapHOT.
23. CnonTanubiii mytareHe3. OcHoBHbIe TUIBI ToBpexaeHus JJHK.

24. Cucremsl peniapaunu JJHK G6axrepuii Ha npumepe E. coli.

25. 'omonornunas pexomounanus JHK.

26. CaifT-HanpaBlIeHHBI MyTareHes.

27. Ilonyuenue myTauuii B xpomocome E. coli.

28. TpaHnckpunuys reHoB OaKTepuil.

29. Perynsauus nakro3zHoro onepona E. coli.

30. Perymsinus Tpanckpurmiun neiesoro rera B mramme BL21(DE3) na Bexkropax cepuu pET.
31. Tpanckpunuus reHOB 3YKapHOT.

32. TpaHcnsuus y 6akTepuil ¥ 3yKapuorT.

33. [locT-TpaHCISILMOHHBIN YPOBEHb PETYIISIMHA AKTUBHOCTH OEJIKOB.

34. XumepHble OenKu.

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

36. BekTopsl ¢ IMUPOKHM CIEKTPOM XO35€B M UYEITHOYHBIE BEKTOPHI I TpaM-OTPHULATENBHBIX H
IpaM-IOJIOKUTEIbHBIX OaKTepuil.

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

39. I'enbl KOMUPYIOIIHE META0OTH3M.

40. MuHuManu3anus reHoma.

41. DxoHoMHBIE U () (HEKTUBHBIC TyTH CHHTE3A.

42. MeTabosIOMHUKa 1 TIOTOKH.

43. IIpoToyHasi IUTOMETPHUS.

44. PoOOTH3MPOBAHHBIN CKPUHHHT.

45. Tlpsimast u oOpaTHasi TeHETHKA.

46. MeTonpl MOBHIIIEHNUS U CHUKEHUSI SKCIIPECCHUHU T€HOB.
47. ToHKU# TIOHUHT TPOMOTOPOB.

48. Cxaddonabl.

49. Namenenue cyOCcTpaTHOM crieliupUIHOCTH (HEPMEHTOB.



50. MarubupoBaHue 1 1eCeHCUONII3aIIHS.
51. IlpuHIMDO CONPSDKEHUSI CHHTE3a C )KU3HEHHO BAKHBIMU (DYHKIIHSIMHU.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 337aHveM. BO3MOXXKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITEILHON
3a1auy. YCIEIIHOE BBIOJHEHUE BCEX 3aJlaHUM 10 KypCcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEeUMYIIECTBO Ha Tu(depeHIUPOBAaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

[IepeyeHp TUIIOBBIX KOHTPOJIBHBIX 3aJaHUN:

Onucare MOHATHE TEHHOH W TEHOMHOM WHXeHepud. llepedrciuTb OCHOBHBIE HAIPABICHUS
MPUMEHEHHs] TEXHOJIOTUI TeHHOW M TeHOMHON MHXXCHEpUH B (PyHIaMEHTAJbHBIX MCCIECIOBAHUAX U B
MEIULIVHE.

HCpe‘II/ICHI/ITB H OIIMCaTb OCHOBHBIC (bepMeHTLI HCIIOJIb3YCMBIC B TCHHOH HWHXKCHCPUU.

[lepeuncnuth U ommcaTh OCHOBHBIC IUIATQOPMBI U OCIKH U HCIIONB3YEeMbIE B TEHOMHOW WHXKEHEPHH,
OIMHCaTh MPEUMYIIECTBA U HEJOCTATKH KayKI0TO MOIXO0/1a.

Onucarb OCHOBHEIC 3aJ1a4y JJIS MCIIOJIb30BAaHMS T€HHOM HWHXXCHCPHH.
Onucarb OCHOBHEIC 3aJ1a4y JIJIS MCIIOJIb30BAaHMS T€HOMHOM HWHXXCHEPHH.

Onwucare mpobiaeMbl crenuPUIHOCTH B TEHOMHON WHkeHepuu. Onmcarh MOAXOABI JJISi PEIICHHUS
MPOOJIEMBI CTIETH(PUIHOCTH.

Omnwucare npo6IeMbl JOCTaBKM KOHCTPYKTOB B T€HOMHON MHKeHepuu. Onucarh pa3iuvHbIC MOIXOIbI
10 T0CTaBKE KOHCTPYKTOB, OEJIKOB HCIOJIb3yEMBIX B TCHOMHOM MH)KCHEPHH.

JHK. Onucars crpykrypy JAHK. Onmcars cTpykTypy reHa B mpo- U 3yKapuoTax.

Ornucars ynaxkoBky [IHK B sykapuotax. Ommcarb cTpyKTypy XpoMocombl. Ommcarh COBPEMEHHOE
MPEICTABICHHS O YIAKOBKE XPOMOCOM B SIAPE KIECTKH.

CdhopmynupoBaTh IeHTpalbHass A0rMy Ouojioruu. Onucarh HCKIIOUCHHUS M3 ICHTPAJIBHOW JTOTMBI
OHOJIOTHH.

Onucars npoliecc peanu3aliy HaCcleACTBEHHOW HHPOPMAIUH B )KUBBIX CUCTEMaX.

Omnucare OCHOBHBIE NOHATHUSA: TPAHCKPUIILKA, TpaHCHAuus. DepMEeHThl y4acTBYIOLIME B IIpolieccax
TPAHCKPUIILUH U TPAHCIISALUH.

Omnwucarp MPOLIECCHl  PETyISIUUU  TPAHCKPHUIILHUU. Onmucare  TPaHCKPUIILUOHHBIN u
[IOCT-TPAHCKPHUILIMOHHBIH, TPAHCIISILIMOHHBIN U OCT-TPAHCIILIUOHHBIA KOHTPOJIb.

Onwucare mpouecc ammnudukanuu ydactkoB JIHK ¢ momompto [IIP (momumepasHoi 1enHOM
peakuun). Onucats OCHOBHBIE HanpaBieHus ucronb3oBanus [IL[P B mosiexynsipHoit Ononorum.

Omnucars OCHOBHBIE MOJU(UKAIIMY TTONMMEpa3Hoi nenHol peakiuu. Omucarp Tunsl [TLP: obparnas
[P, Bnoxennas IILP, TAIL PCR, LAMP, nonykomnuectBennas OT-IILP, TI[[P B peambsHOM
BpPEMEHH.

Onucarb OCHOBHBIE IOAXOABI K CO3MaHHI0O MyTallMid B TeHaX B TE€HHOM uHxeHepuu. Omnucarh
HaIPaBIICHHBIA MyTareHes.

Onucarh OCHOBHBIE TOJAXOABI K CO3AaHMIO MyTanuil B reHoMe. Omucarh pa3inyue B HUCIIOI30BAHUU
TOMOJIOTUYHON PEKOMOWHAIIMHM U PENaKTUPOBAHUS OCHOBAHUI C IOMOIIBI0 PEAAKTOPOB OCHOBAHUIA.
Omnucarh TUIIBI PEJAKTOPOB OCHOBaHUM.

Omnucare 1 000CHOBATH ITUYECKHE MPOOIEMbI TeHHON M TEHOMHOM HH)KEHEPHH.

[IepeyeHp BO3MOXKHBIX TUIIOBBIX buieTos:

1. Omnsiter I. Mennens u T. Moprana, moHATHE TOMHHHUPOBAHHS, HEMOJIHOTO IOMHUHUPOBAHUA,
KOJJOMHUHHPOBAHMS.

2. MHOXeCTBEHHBIN aAJUICIIN3M, MCXKAJICIbHAA KOMILIMMCHTAIIMA, MHOXXECTBEHHBIN aAJIJICIIN3M,
MEeXKaJlJICJIbHAsA KOMIUVIMMCHTA WS, HCTaTUBHOC JTOMHWHUPOBAHUEC.

DepMEHTHI, UCIIOIb3YEMBIE B TCHETUUECKOW NHKEHEPUU.
Cuctembl peCTPUKIMN —MOAUDUKALINN.
PHK-nonumepassl. JJHK-nonumepassbr.

Hlenounas gocdaraza u MOTUHYKICOTHIKHHA3A.
Hyxkueassl.

e A S

Tonouzomepasa.



9. JIHK-nuraza.

10. Penmukanusi, TpPaHCKPUIILNS, TPAHCIIALMS: OCHOBHbBIE OTIINYHUS Y TIPO- U DYKapHOT.

11. ABTOHOMHBIE €TUHUIIBI PETUTMKAINH (TUIa3MU/IbI, OakTepruodaru, XpOMOCOMBI). PeriKoHbI.
12. HecoBmecTuMOCTb mia3zmul. MoOwiH3anus 1ia3Mul.

13. Mapkepsl, UCTIOTIB3yEMBbIE IS CEICKIUH.

14. KoncrpyupoBanue THOPUIHBIX TTA3MHU/.

15. Beigenenne mnasmuanoi JIHK. Beigenenue Toransuoi [JHK. Beinenenue PHK.

16. Paznenenune ¢parmentoB JJHK ¢ momomsio anekrpodope3a B arapo3HoM H MONHAKPHUIAMHUIHOM
reJsix.

17. puauun ammnudukanuu pparmentos JJHK ¢ momompto ITLP.

18. KiiounpoBanue gpparmentos, nonyueHHsix [1LP. Knonuposanue B T-BekTOD.

19. Tpancdopmanus kiaetok Oakrepuid. Tpancexuus.

20. bnotuHT ¥ THOpUAN3AITHSL.

21. CexBenupoBanue JJHK.

22. Nzonsmmst sykapuotuaeckux MPHK. OT-ITLP (RT-PCR). I11{P knoHupoBaH#e TeHOB SyKapHOT.
23. CnonTansbiii mytareHe3. OcHoBHbIe TUIBI ToBpexaeHus JJHK.

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

25. 'omonoruunas pexomounanus JHK.

26. CaifT-HanpaBlIeHHBI MyTareHes.

27. Ilonyuenue myTauuii B xpomocome E. coli.

28. TpaHnckpunuys reHOB OaKTepuil.

29. Perynsauus nakro3zHoro onepona E. coli.

30. Perynsinus Tpanckpumiun neiesoro rera B mramme BL21(DE3) na Bexkropax cepuu pET.
31. Tpanckpunuus reHOB 3YKapHOT.

32. TpaHcnsuus y 6akTepuil ¥ 3yKapuor.

33. [locT-TpaHCISILMOHHBIN YPOBEHb PETYIISIMHA AKTUBHOCTH OEJKOB.

34. XumepHble OenKu.

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

36. BekTopsl ¢ IMUPOKHM CIEKTPOM XO35€B M UYEITHOYHBIE BEKTOPHI I TpaM-OTPHULATENBHBIX H
IpaM-IOJIOKHUTEIbHBIX OaKTepuil.

37. IposkkeBble BEKTOPHI M BEKTOPHI JIJIs KiIIoHHpoBaHus 6onbimx GparmentoB JIHK: Yac, Bac.
38. INokazareny MUKpOOHOH (hepMEHTAIINH.

39. I'enbl KOMUPYIOIIHE META0OTH3M.

40. MuHuManu3anus reHoma.

41. DxoHOMHBIE U () (HEKTUBHBIC TyTH CHHTE3A.

42. MeTabosIOMHUKa U TIOTOKH.

43. IIpoToyHast IUTOMETPHUS.

44. PoOOTH3MPOBAHHBIN CKPUHHHT.

45. Tlpsimast u oOpaTHasi TeHETHKA.

46. MeTonpl MOBHIIIEHNUS U CHUKEHUSI SKCIIPECCHUHU T€HOB.

47. ToHKU# TIOHUHT TPOMOTOPOB.

48. Cxaddonabl.

49. Mamenenue cyOcTpaTHOM crieiupUIHOCTH (HEPMEHTOB.

50. MarubupoBaHue 1 1eCeHCUONII3aIIHS.

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

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
BBIOpaHHBIX TIOAXOI0B



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! POTrpaMMBbl TUCITUTUIHHBI U YMEHUE IPUMEHSTh UX
Ha TPaKTUKE TPU PEIICHHH KOHKPETHBIX 3a/1ad, CBOOOJHOE W MpaBUIbHOE 00OCHOBaHME BHIOPAHHBIX
TTOJTXOTOB

- oleHKka  «omM4YHO  (8)»  BBICTABIIETCS  CTYJACHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
Ha MPaKTHKE MIPH PEIICHUH KOHKPETHBIX 3aj1a4, U PaBUILHOE 000CHOBAaHUE BHIOPAHHBIX MOJXO0B

- oneHka «xopomro (7)» BBICTABISETCS CTYIEHTY, €CIH OH TBEPAO 3HAET MarepHas, TPaMOTHO U IO
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh TOTY4YCHHbIC 3HAHHS Ha MPAKTHUKE, HO JIOMYCKAeT B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JlaraeT ero, yMeeT NMPHUMEHSTHh IOJYYCHHbIE 3HAHWS HA TPAKTHKE, HO JIOIYCKAeT B OTBETE WM B
pEIICHUH 3a/1a4 HEKOTOPhIe HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISAETCS CTYACHTY, €CIIA OH 3HAeT MaTepual, W 1O CYNIECTBY H3jaraet
€ro, yMeeT MPHUMEHSATH MOJlyuYeHHbIC 3HAHWUS Ha MPAKTHKE, HO JIOMyCKAeT B OTBETEC WIIM B PEHICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJOCTAaTOYHO NpPaBUIIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSTHIA,
HapyIICHUS JIOTUYECKOW TOCIIEI0BATEILHOCTH B U3JIOKEHUH MPOTPAMMHOTO Marepuaia, HO IPU 3TOM
OH BIQJeeT OCHOBHBIMH pazieiiaMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH ISl JallbHEHIIEro
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapakTep 3HAHWH, HEIOCTATOYHO NPABHUILHBIE (HOPMYIUPOBKH Oa30BBIX MOHSTHIA,
HapYyIIEHUS JIOTHYECKOW TIOCTIeIOBATEILHOCTH B M3JIOKEHUH MIPOTPAMMHOTO Marepualia, HO MPH 3TOM
OH BIlajzeeT (parMeHTapHO OCHOBHBIMU pa3jiellaMu Y4YeOHOW NpOrpaMMbl, HEOOXOMUMBIMH IS
JalbHeiIero oO0yueHuss U MOXXET IMPHUMEHSTh IONyYeHHbIe 3HaHWS 10 00pasily B CTaHJIAPTHOH
CUTYyaIluH;

- OILIGHKA «HEYIOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYACHTY, KOTOPHI HE 3HaeT OOJbIIeH JacTu
OCHOBHOTO COJICPKaHUSl y4eOHOW TpOrpaMMbl JUCIHIUIMHBI, JOMYCKaeT TrpyOble OIUOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH AUCIHUILIUHBI U HE YMEET UCIIOIB30BaTh MOTYYSHHBIC 3HAHUS [IPU
pEIIEHUH TUTIOBBIX PAKTUYECKHX 33134

- OIICHKa «HEYJOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYITHPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoro auddepeHnpoBaHHOTO 3aueTa o0y4aroniemMycs npenocranisiercs 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM AuddepeHImHpoBaHHOM 3aveTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



