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AHHOTANMA

DTOT Kypc NPEenoCTaBUT 0030p METOIOB, HMCIOIb3YEMBIX UIS CTPYKTYpHOH XapaKTepHCTHKH W aHaIu3a
B3aMMOJICHCTBHS OENKOB M JiekapcTB. Taxoke OyneT naH 0030p OOLIMX NMPUHIMIIOB OpPraHU3aluy OEIKOB H

HYKJIEHHOBBIX KHUCJIOT.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

(opMHpOBaHME H COBEPIICHCTBOBaHHE Yy OOy4aeMbIX KOMIIETEHIIMH B cdepe COBPEMEHHBIX
NPE/ACTaBICHUH O METOAE KPHUOIICKTPOHHOM MHUKPOCKOIIMM - COBPEMEHHBIM U JTUHAMUYHO
Pa3BHUBAIOLIMMCS  IKCIICPUMEHTAIBHBIM ~ METOJOM, aKTUBHO HAOMPAIOIIMM HOMYISPHOCTH IS
uccleqoBaHU B 00JIaCTH  CTPYKTYPHOH OHOJIOTMH, TO3BOJISIOIIMM  ONPEACIATh  CTPYKTYPY
MaKpOMOJICKY/ISIPHBIX KOMIUIEKCOB C pa3peIieHueM, OJIM3KHM K aTOMapHOMY.

3agauu AU CHUILIHHBI

1) 3HakoMCTBO OOYYaIOMIMXCS C METOIAAMH, UCIIONB3YEMBIMH IJISi CTPYKTYPHOH XapaKTePHCTHKH U
aHanmu3a B3aMMOJCHCTBHN OENMKOB W JIGKAPCTBEHHBIX TNpenaparoB, 0030p OOMIMX TPUHIMIIOB
OpraHH3aluy OCJIKOB U HYKJICHHOBBIX KHCJIOT.

2)  3HakoMcTBO oOOy4amomuxcsi ¢ (GyHIAMEHTAIbHBIMA TPUHLUINAMH, JISKAIUMA B OCHOBE

KPHORJIEKTPOHHOI MUKPOCKOIIMH, BKJIFOUAsi TEOPETUUECKYIO TOATOTOBKY:

a. TPUHIHMIB pabOTHl IEKTPOHHBIX MUKPOCKOTIOB U 0030p COBpPEMEHHOW MHUPOBOW MpuOOpHON

UHPPACTPYKTYPHI;

b. BBenenue B npeodpazoBanust Pypre u NPUHIUIB (OPMHUPOBAHUS H300PAKECHUS;

C. DTaIbl U 0COOCHHOCTHU HpO6OHO,Z[FOTOBKI/I;

d. crpareruu cbopa JaHHBIX U OCHOBHBIE pabodre Mporecchl 00pabOTKH N300paKEHUI ISl BCEX TpeX
OCHOBHBIX METOJIOB COBPEMEHHOW KPHUOIIEKTPOHHOH MHKPOCKOIIUH: TOMOTpadusi, aHaIN3 OTJEeIbHBIX
YaCTHUI] U IBYMEpHas JIEKTPOHHAsI KpUCTAIIOTpadHs.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AeucTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 M3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CnocobeH BecTn OOMEH JIeJI0BOM WHGpopMaiyel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3bIKE

YK-4.3 Criocoben NPEACTaBIAT PE3yNbTaTh
aKaJIeMUYEeCKO W TPO(dEeCCHOHANBHON JEATENbHOCTH Ha
Pa3IUIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYast
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX

v rrrrrr ver ArrarerreSe = Al e A

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HUCIOJIB30BaTh B
npoeCCUOHANBHON  JeSTeNbHOCTH  (yHIaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK




Hdy4HbIX SHAHNW B VVJLIAL LU
(bHSI/IKO—MaTeMaTI/I‘leCKI/IX HayK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jactu cBoeil mpodeCcCHOHANBHOM
JESTEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH nMpodeccnoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CnocobeHn aHanmu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3MUYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMH pelIeHHs], TOHUMAET U YYUTHIBAET HA MPAKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TENIHbHOCTH

HaBBIKOM
chepe  cBoeit

PYKOBOJICTBA ~ MAaJIbIM
npoeccroHaIbHON

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccroHambHON
IEITEILHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYECHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




YMETb:

1) VYcrpoiicTBO, NpUHIMIIEI PaOOTHI KPUOIIEKTPOHHBIX MUKPOCKOIIOB, OCOOCHHOCTH M MPEUMYIIECTBA
COBPEMEHHBIX KPHONIEKTPOHHBIX MUKPOCKOIIOB,;

2) OcoOGEeHHOCTH IMOATOTOBKM M IMPOBEACHUS IKCIEPUMEHTOB IO KPHUODJIEKTPOHHON MHKPOCKOIIHMH:
HEOJJHOPOIHOCTh  00pa3ioB M  NpoOieMbl, CBA3aHHbIE C OWOJOTHMYECKUMH  0Opa3lamu;
TpaHcMeMOpaHHbIE OeKM M OCOOCHHOCTU MX W3y4YeHHs; TOMOrpadus M aHalu3 OTIENbHBIX YaCTHILI;
IPUMEHEHHE >JIEKTPOHHOI ToMorpaguu Ui U3Y4EeHHUs CTPYKTyphl OCJIKOB; aHAIM3 CHHPaIbHBIX
CTPYKTYD;

3) OcHOBBI TpexMepHOU pekoHCTpyKuu. COBpEMEHHOE MPOrpaMMHOE O0ECIIEUeHNE W aJITOPHTMBI
i aHanm3a uzoopaxkennid U 3d pexoncrpykuuu (cisTEM, RELION, SPHIRE, cryoSPARC u np.);

4) baswl nannsix OM. Banunaius JaHHBIX U [TOJIYYEHHBIX HA UX OCHOBE PEKOHCTPYKITUH.

1) IlpumeHsATP 3HaHHE Ha OCHOBE COBPEMEHHBIX MPEJACTABICHHM O METOAEe KPHOIIEKTPOHHOU
MUKPOCKOIHH AJISl pelieHus: GyHAaMEeHTaIbHBIX TPO(eCcCCHOHATBHBIX 3a/1a4;

2) TBopueckH HCIOIb30BaTh B HAyYHOH AEATEIBHOCTH 3HAHMS O MPUHIMIIBI paOOTHI 3JIEKTPOHHBIX
MHUKPOCKOIIOB 1 COBPEMEHHON MUPOBOH MPUOOPHOH HHPPACTPYKTYPE;

3) BbiaensaTh U cUCTEMaTU3UPOBATh OCHOBHBIE UJIEU B HAYUHBIX TEKCTAX;

4) Kputndecku OLeHUBATh JIO0YIO MOCTYMAIOIIYI0 HHPOPMALIMIO, BHE 3aBUCUMOCTH OT UCTOYHHKA;

5) T'enepupoBaTh HOBBIE HIEW U METOAMYECKHE PEIICHHUS;

6) OcymuecTBIATh NPOCKTUPOBAHUE CBOCH HAYYHOH IS TEILHOCTH;

7) IlpencraBiaTh CBOU HayuyHbIE PE3YJbTaThl B YCTHBIX JOKJIA/laX.

BJIAJIETD:

1) MeTonaMu TEOPETHYECKOTO M AKCIIEPUMEHTAIIBHOTO HCCIICIOBAHUS;

2) HaBplkamu moucka (B TOM YHCJIE C UCIIOIB30BaHHEM WH(OPMAIIMOHHBIX CHCTEM W 0a3 IaHHBIX),
00paboTKH, aHaJM3a U CUCTeMaTH3aluy HHPOPMAIUH;

3) HaBblkamu KpHTHYECKOTO aHAJIM3a U OLCHKH COBPEMEHHBIX HAYYHBIX JIOCTIKCHHH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 CrpykTypa 6enkoB 2 2
2 CTpyKTypa HyKJIEUHOBBIX KHCIOT 2 2
3 JlexapcTBeHHOE  B3aUMOJEHCTBHE  C 2 2
OenxoM
4 Beenenne B pa3pa60Tva (dparmMeHTOB ) )
JIEKapCTB ¥ BUPTYAIbHBIA CKPUHHUHT
5 OcHOBHBIE  OMO(MM3WYECKUE  METOJBI ) )
UCCIIeJOBaHHS OEIKOB
6 [Moaroroska npo6 8 OM 1 1 2
7 DNEeKTPOHHBIN MUKPOCKOTI 1 1 2
8 dopmupoBaHue U300paKeHUS 1 1 2
9 AHanu3 OTIENbHBIX YaCTHIL 1 1 2
10 |Tomorpadus 1 1 2
11 [IpakTuueckue ceMuHapbI 10 10
Hroro wacos 15 15 30
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. CtpykTypa 6enkoB

VYpoBHU  (MEpPBUYHBIN, BTOPUYHBIA, TPETUYHBIM) OCITKOBOM OpraHu3anuu, BHJBI OCIIKOB
(pacTBOpHMBIE WM MEMOpPaHHBIE), JOMEHbI

2. CTpyKTypa HyKJI€HHOBBIX KHCIIOT

HBoiinas cnimpans, PHK nporus JIHK, ynakoBka caxapos, ¢popmsr JJHK

3. JlekapCcTBEHHOE B3aUMOJICUCTBHE C OCITKOM

CpoactBo, cnenupuIHOCTh, TEPMOINHAMUKA CBS3bIBAHUS

4. Benenue B pa3paboTKy (parMEeHTOB JICKAPCTB M BUPTYaJbHBIA CKPUHUHT

Pa3pabotka siekapcTB, 0OHapyKeHUE U MPOBEPKa MOTCHIUAIBHBIX MULICHEH, MpaBuia JIMIIMHCKOTO,
ADMET

5. OcHOBHBIE OMOPU3NIECKIE METOIBI UCCIIEI0BAHUS OCIIKOB

Kparkoe BBefiecHHE ¥ CpaBHEHUE DPEHTICHOBCKON Kpuctaiorpaduu, SAMP, kpuosnekrpoHHON
MHKPOCKOIIHMH U T.J.

6. IloaroroBka mpo6 B OM

Turbl pemeTok, HOAr0TOBKa, COOpKa, OCHOBHBIE TPOOJIEMBI U YCTPaHEHUE HEUCIIPABHOCTEH
7. DNEeKTPOHHBIA MUKPOCKOIT

OcCHOBHOE yCTPOWCTBO, MYLIKH, TUH3bI, KOJIOHKH, IETEKTOPHI
8. ®opmupoBanue N300pakeHUS

Awmruntyasl 1 $asbl, QyHKIHMS KOHTpacTa

9. AHanu3 OTACTBHBIX YaCTHULL

JlopoxkHast KapTa ¥ MPaKTHYECKUE aCTICKThI

10. Tomorpadus

JlopokHast KapTa ¥ MPaKTHYECKUE aCTICKThI

11. IlpakTnyeckne ceMUHAPBI

[loaroroBka ceTok, HEraTUBHOE KOHTPACTHPOBAHUE

PaGora ¢ anekTpoHHBIM MHKPOCKOTIOM

Amnanus u o0pabotka ganHbIx. YacTs 1

Amnanus u 00paborka gaHHbIX. YacTs 2
[locTpoenue un yay4iieHue MOJEIN



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

[Inardopma KpruoaneKTpOHHONW MUKpOcKonuu: KpuosnekTpoHHbiil 300 kB mukpockomn FEI Polara G2,
obopynoBanue s 3)HEeKTUBHOM U BOCIIPOU3BOANMOM TPOOOTIOATOTOBKH, BKITFOUAsI CHCTEMY
purpuduxanuu FEI Vitrobot Mark [V, BerunciuTensHble MOIIHOCTH IS aHAJIN3a U 00paboTKH
JAHHBIX 3JIEKTPOHHON MUKPOCKOIIMU U MOCIEAYIOLIEr0 MOACIUPOBAHMS U YTOUHEHUS CTPYKTYP.
BoruncnurenbHble MOIIHOCTH AJ1st 00OpaOOTKH NaHHBIX TU(PPAKIUOHHBIX U CIIEKTPOCKOMUYECKUX
n3MepeHuil. IMeroTcst IoKaJlbHbIe KOMIIbIOTEPHBIE KJIACTEPhI U1l BBIIIOJIHEHUS] KOMIIBIOTEPHOTO
MOJEJIMPOBaHUs. B MOCTOSIHHOM JOCTyIIe HAXOAATCS pecypchl eHTpa 00paboTku naHHbx MOTU,
MPE0CTABIISIONIEM CEpBEPHOE 000PYAOBAHUE JII COBMECTHOTO MCIIONIB30BaHNUS (BKIIIOUYAsl BBIJICICHUE
BHUPTYaJIbHBIX CEPBEPOB U AOCTYII Ha OOLIMI BEIYMCIUTENbHBIN Kiactep). meercs moctyn K
Berauciurenibiomy CPU-kiactepy B Center for Free Electron Laser science (CFEL, I'am0ypr,
I'epmanus) ¢ 132 CPU-sapamu, a TakKe CUCTEMOI IPUOPUTETHOTO TOCTYTA K BHIYHCICHUSM BO BpeMs
IIPOBE/ICHUS SKCIIEPUMEHTA.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
Methods in Enzymology, Volume 481

JomnonHurenbHas aureparypa

Electronic sources only:

1. Cryo-EM in drug discovery//Biochem Soc Trans (2019) 47 (1): 281-293. -
doi.org/10.1042/BST20180267

2. Cryo-EM Grid Preparation of Membrane Protein Samples for Single Particle Analysis. - doi:
10.3389/fmolb.2018.00074

3. Cryo-electron tomography: the cell biology that came in from the cold. -
doi:10.1002/1873-3468.12757

4. Electron cryomicroscopy as a powerful tool in biomedical research //Journal of Molecular Medicine.
- Volume 96, pages 483—493, (2018). - doi.org/10.1007/s00109-018-1640-y

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

I[Tpu moAroTOBKE M MPOBEACHHUH JICKIIMOHHBIX 3aHATHUI UCIIONb3YETCS CETh HHTEPHET.
Kpome Toro, ucnoneiyercs Libre Office, a Takke rpaduyeckuii maker Ink Scape.

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

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIUM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;



— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUM MTPOMEKYTOUYHOM aTTeCTalUU.

[Tokazarenem BiajieHUs MaTepUaIoM CIY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kaeapa Onopusnku

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: W.B. ManyxoB, a-p 61os. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-4 CriocoGeH mpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CnocobeH BecTn OOMEH JIeJI0BOM WHGopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

YK-4.3 Criocoben NPEACTaBIIATh PEe3yNbTaTh
aKaJIeMUYEeCKO W TPO(dEeCCHOHANBHON JEATENbHOCTH Ha
Pa3IUIHBIX Hay4YHbBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENCTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M PO(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W cOocoOCH  HUCIOJB30BaTh B
mpoeCCUOHANBHON  JesITeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-2 Nmeer npeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENILHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnapeer mnpodeccrnoHamIbHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB




dHdJIN3 pCiSleb'l"d.'l"d n llpC,LlU'l"dBl/ll'b BblBO/lbl,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIC U KyJIBTYpPHbIE Pa3Inyust

HaBBIKOM
cthepe  cBoeit

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEJIbHOCTHU

PYKOBOICTBAa  MaJIbIM
npodeCCHOHANTBHOM

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMaIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBAaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HOBBIE HAYYHBIE PE3yIbTaThI HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
-3 Cnocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHEIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

(MonenMpoBaHUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare wu3yudeHwms
00yJaromuiics JOKeH:

TUCUMIIINHBI

3HATb:

((BJ'IGKTPOHHaSI MUKPOCKOIIHA

OMOIOTHYECKUX OOBEKTOBY

1) VYcrpoiicTBO, NpUHIMIIBI Pa0OTHl KPUOIIEKTPOHHBIX MUKPOCKOIIOB, 0COOCHHOCTH M MPEUMYIIECTBA
COBPEMEHHBIX KPHOAJIEKTPOHHBIX MUKPOCKOIIOB;
2) OcoOGeHHOCTH IMOATOTOBKM M IMPOBEACHUS IKCIEPUMEHTOB IO KPHUODJIEKTPOHHON MHKPOCKOIIHMH:

HEOJJHOPOIHOCTh  OOpaslioB |

MpoOIEMBI,

CBSI3aHHBIE C  OHOJOTMYECKUMH  OOpa3laMu;

TpaHcMeMOpaHHbIE OeKM M OCOOCHHOCTU MX W3y4YeHHs; TOMOrpadus M aHalu3 OTIENbHBIX YaCTHILI;
IPUMEHEHHE >JIEKTPOHHOI ToMorpaguu Ui U3Y4EeHHUs CTPYKTyphl OCJIKOB; aHAIM3 CHHPaIbHBIX

CTPYKTYD;

3) OcHOBBI TpexMepHOU pekoHCTpyKuu. COBpEMEHHOE MPOrpaMMHOE O0ECIIEUeHHUE W aJITOPHTMBI
i aHanm3a uzoopaxkennid U 3d pexoncrpykuuu (cisTEM, RELION, SPHIRE, cryoSPARC u np.);
4) bassl nannbpix OM. Banunaius JaHHBIX U [TOJIYYEHHBIX HA UX OCHOBE PEKOHCTPYKITUH.

yMeThb:

)

[IprMeHAT, 3HaHME Ha OCHOBE COBPEMEHHBIX MPEICTABICHHM O METOAE KPUONIEKTPOHHOU

MUKPOCKOIIHH AJISl pelieHus: GyHAaMEeHTaIbHBIX TPO(eCcCHOHANBHBIX 3a/1a4;

2) TBopueckH HCIOIb30BaTh B HAyYHOH AEATEIBHOCTH 3HAHMS O MPUHIMIIBI PaOOTHI 3JIEKTPOHHBIX
MHUKPOCKOIIOB 1 COBPEMEHHON MUPOBOH MPUOOPHOH HHPPACTPYKTYPE;

3) BbiaensaThs U cUCTEMaTU3UPOBATh OCHOBHBIE UJIEU B HAYYHBIX TEKCTAX;

4) Kpurndecku OLeHUBaTh JIO0YIO MOCTYMAIOIIYI0 HHPOPMAaLIMIO, BHE 3aBUCUMOCTH OT UCTOYHHKA;

5) T'enepupoBaTh HOBBIE HIEU U METOAMYECKHE PEIICHHUS;

6) OcymuecTBIATh NPOCKTUPOBAHUE CBOCH HAYYHOH IS TEILHOCTH;

7) IlpencraBiaTh CBOU HayuyHbIE PE3YJIbTaThl B YCTHBIX JOKJIA/1aX.

BJA€Th:




1) MeTonaMu TEOPETHYECKOTO M AKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS;

2) HaBplkamu moucka (B TOM YHCJIE C UCIIOIB30BaHHEM WH(OPMAIIMOHHBIX CHCTEM W 0a3 IaHHBIX),
00paboTKH, aHaJM3a U CUCTeMaTH3aluy HHPOPMAIUH;

3) HaBblkamMu KpHTHYECKOTO aHAJIM3a U OLCHKH COBPEMEHHBIX HAYYHBIX JIOCTIKCHHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
He nmpexycmotpeHo.

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

[TepeuyeHb KOHTPOJIBHBIX BOIIPOCOB:
Onumute ruapodoOHbIH d3PPEKT B KOHTEKCTE PACTBOPUMBIX M MEMOPaHHBIX OEITKOB.

[Moxanyiicra, ob6bsicaute, nmouemy JIHK, a ne PHK, wucmome3yercs B kadecTBe TIeHETHYECKOTO
MaTepuana sl XpaHeHUs HHPOopMaIiu

OHI/IH_II/ITG, HO)KaJ'ny/'ICTa, OCHOBHBIC 5Tallbl pa3pa60TKH HOBOI'O IIperiapara.

KakoBbl OCHOBHBIE ITpenMyIIeCcTBa / HEOCTATKKA PEHTICHOBCKOH Kpuctamuiorpaduu, AMP u kpuo-OM
JUTSL CTPYKTYPHOTO aHain3a?
[Touemy yueHble cTpeMsTCs CO3/1aBaTh JIEKAPCTBA C OYEHb BBICOKUM CPOACTBOM?

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

OnuiuTe OCHOBHBIE AJIEMEHTHI YCTPOMCTBA 3JIEKTPOHHOIO MUKPOCKOIIA.
KakoBbI OCHOBHBIE «OyTHUIOYHBIE TOPIIBIIIKMY» aHAIN3a OTAEIbHBIX YAaCTUIL?
Uro Takoe CTF? [louemy 310 ncnionb3yercs B OM?

OnummuTe OCHOBHBIE ITAIbl 00paOOTKM M aHAIN3a JaHHBIX

OnuuuTe NPUHLIUI HEFaTUBHOTO KOHTPAaCTUPOBAHUS.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. Onumute ruapodoOHBINH YPPEKT B KOHTEKCTE PACTBOPUMBIX U MEMOPAHHBIX OCJIKOB.
2. OnumuTe OCHOBHBIE MIEMEHTHI YCTPONHCTBA 3JIEKTPOHHOTO MUKPOCKOTIA.

buner 2.

1. O6wsicaute, nouemy JIHK, a e PHK, ucnons3yercs B kKauecTBE T€HETHYECKOTO MaTepuania s
XpaHeHusI ”HPOpMaIuu

2. KakoBbI OCHOBHBIE «OyTBIIIOUHBIE TOPJIBIILIKNY aHATH3a OTACITBHBIX YacTHUIL?

burer 3.

1. OnmmmTe, mokaryicra, OCHOBHBIC ATAIlbl pa3padOTKH HOBOTO Tperapara.

2. Yro takoe CTF? ITouemy 3T0 ucnons3yercs B OM?

burer 4.

1. KakoBbl OCHOBHBIE NpPEUMYIIECTBA / HEAOCTATKH PEHTTEHOBCKOW Kpucramtorpapuu, SIMP u
Kpro-OM n71s CTpyKTYpHOTO aHain3a’?

2. OnuIIMTe OCHOBHEIE ATAIbl 00paOOTKH U aHAIIN3a JTaHHBIX.

buner 5.

1. [ToueMy y4eHbIE CTPEMSITCS CO3]aBaTh JIEKAPCTBA C OUE€Hb BHICOKHM CPOJICTBOM?
2. OnuiuTe NPUHIUI HETATUBHOTO KOHTPACTUPOBAHUS.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOOUTCS B YyCTHOW Qopme mo Owieram. B kaxgom OuieTe npencTaBiIeHO [Ba
TeopeTuueckux Bompoca. [Ipu nposeaenun sx3ameHa oOydaroremycs npegocrasisercd 30 MUHYT Ha
noaroroBky. Onpoc 00ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO ACTPOHOMHYECKOTO yaca.



