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1. eapb u3yueHust AUCHHUNJIUHBI

enp  mpemopaBanusi  gucuuIuidHbl  "KOMIBIOTEpHBIE ~ METOJBI  HCCIIENOBaHHS
MaKpOMOJIEKYJ" COCTOUT B COJCHCTBHU (POPMUPOBAHHUIO CIELYIOITHX KOMIIETEHIMHA:

Ob6uenpogheccuoHanbHbIMU KOMREMEH UUAMU:

- CHOCOOHOCTBIO ~ CAMOCTOSITENIBHO  OCYHIECTBIATH  HAy4YHO-HCCIENOBATENBCKYIO
HESTeIbHOCT B COOTBETCTBYIOIEH MPOGEcCCHOHANBHON 00IaCTH € HCIOIB30BaHHEM COBPEMEHHBIX
METO/IOB MCCIEN0BAHUA H HHPOPMAIMOHHO-KOMMYHUKaMOHHBIX TexHonorui (OITK-1).

Ilpogpeccuonansnvimu KomMnemeHyUAMU:

- TOTOBHOCTH CAMOCTOSTEJIbHO ¥ TBOPYECKM MCIIONB30BaTh COBPEMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTHH I PelleHks Hay4YHO-HCCIeI0BaTeNbCKIX 3a/1au NPo(ecCHOHaNbHOM AEATEIbHOCTH
(I1K-3);

- TOTOBHOCTh K MPAKTHYECKOMY HCIIONB30BAHUIO MONYYEHHBIX HAy4HBIX PpE3yJNbTaToB IpH
CaMOCTOSTEPHOM TPOBE/ICHUH HAy4YHO-HCCIIE0BATENbCKON paboThl M IOJIYYEHHIO HAy4YHBIX
pesynbraros (I1K-4);

Yuueepcanvnvimu komnemenyuamu:

- CIOCOOHOCTBIO K KPUTHYECKOMY AHAIM3y U OIEHKE COBPEMEHHBIX HAy4YHBIX JOCTHIXKEHWH,
TEHEPUPOBAHUIO HOBBIX UJEH MpPHU pEIleHUM HCCIE0BAaTENbCKUX M IIPAKTHYECKUX 3aiad, B TOM
qUCiIe B MeXANCUUILTHHAPHBIX obnacTax (YK-1);

- TOTOBHOCTH HCIIOJIb30BATh COBPEMEHHBIE METOJBI M TEXHOJIOIMH HAy4YHOW KOMMYHHMKAIlMU Ha
roCyJIapCTBEHHOM M HHOCTpaHHOM si3bikax (YK-4).

2. OcuoBHBIE 321241 Kypca

Kypc "KoMmbproTepHBIE METOJBI HCCIEHNOBAaHUS MaKPOMOJIEKYI"' COCTABHOH YacThIO
o0pasoBaTeNbHOM MPOrpaMMBl  aCHHpPAHTYpsl 10  HampasieHuto mnoaroroBku  06.06.01
«buonornyeckue Hayku». Kypc paccuuTaH Ha aclMpaHTOB, CIELHATM3UPYIOUIMXCA B 00IacTH
MOJIEKYJIIPHON OHOJIOIMH, ¥ HAYYHBIX COTPYAHMKOB, HAUMHAIOMIUX paboTaTh B 3TOH 001acTH.

VMeHHe TONB30BaThCs KOMIBIOTEPOM U IPUKJIAJHBIMU MPOrpaMMaMK IPH [POBEIECHHH
HAYYHBIX HCCIIEZIOBAHUIH SBISETCS COBPEMEHHBIM TpeOOBAHHMEM KO BCEM CIELHAIKMCTaM,
paboTaromKM TpaKTHYECKH B J1000# o0nacTu MOJeKyIsipHO# Oronoruu, 6moxuMun U 6uoU3UKH.

B Hacrosiimee BpeMsi HEBO3MOXHO IIPOBOJHUTH HCCIEHOBAHUS OEIKOB M HYKJIEMHOBBIX
KUCJIOT €3 UCII0JIb30BaHUs HAKOIIEHHBIX OOIIMPHBIX 3HAaHUU B 00JIaCTH MOJIEKYJIIpHOH OHoIoruu
¥ OHOXHUMHH, KOTOPEIE CBeEHBI B 6a3bl AanHbIX. JlocTym Kk O0MbIIUHCTRY 6a3 JaHHBIX OPraHU30BaH
0 INPHHIUNY KiIneHT-cepBep uepe3 WHTepHer. COBpPEeMEHHBIH CIELUANUCT HOIKEH YMETh
MPOU3BOAUTh MOUCK HEOOXOJMMBIX JaHHBIX, yMeTh paborate ¢ HuUMM (Kak IpaBHIo, C
HCIIONE30BAaHAEM IIPOrpaMM Ha KOMIIBIOTEpE), a TakKe YMETh IyOJHUKOBaTh IOJNyYCHHEIE
pe3yssTathl B 6a3zax JaHHBIX M HAYYHBIX CTaThsX. AHauu3 1 o6paborka OobIIoro o6bseMa JaHHBIX,
CPaBHEHHUE M aHAU3 [IEPBUYHBIX U IIPOCTPAHCTBEHHBIX CTPYKTYp OCNKOB M HYKJIEUHOBBLIX KHUCIIOT,
pelleHne APyriX aHaJOTHYHBIX 3aa4 TpeOyIOT XOpOIIero BiaieHHsI COBPEMEHHBIM ITPOTPAMMHBIM
obecnieyenuem. IlyGnukanuu B OKypHamaX Takke O(QOPMIIIOTCS C  MCIOJIB30BaHHEM
KOMIIBIOTEPHBIX TIPOTPaMM, Kak Jiist co3anus 1 00pabotku u300paxkeHui, Tak ¥ CPEACTB paboTHI ¢
TEKCTOM. bojiee TOro, i BHATHOrO JOHECEHHs: MH(OpManuu A0 HaydyHOW OOIIECTBEHHOCTH B
paMKax CUMIIO3MYMOB M KOH(pepeH1uit Heo6xo1umMo o0nanaTh HaBbIKAMK CO3JaHKs NIPE3CHTALUMT 1
MOCTEPOB, YTO IOAPA3yMEBAET YMEHHE HE TOJNBKO I'PAMOTHO MCIOJB30BaTh COOTBETCTBYIOIIUE
IporpaMMHBIE TIAKeThl, HO U 0Onanath 6a30BbBIMM 3HAHHSIM B 00JIACTH BEpCTKH M Au3aiiHa. Kpome
TOTO, HEKOTOPBIE BBIYMCIUTENBHBIE METO/ABI HENOCPEICTBEHHO MCIIOJIB3YIOTCS B CaMOW Hay4HOM
IKCIEPUMEHTANILHOM pabore. Hanmpumep, npu npoBeieHHH MOJIEKYISPHO-IHHAMMYECKHX pacuéToB
W/WIA TIPU YTOYHEHUHU CTPYKTYp Makpomosiekyst. J{jis rpaMOTHOTO NPHUMEHEHHUS BEIYHACIHTEIBHOTO
NOTEHIMATa TPHU pellleHuH TMOAO0OHBIX 3ajauy HeoOXOJAMMO HE TOJNBKO 3HATh HENOCPENCTBEHHO
HHCTPYMEHTAPUHA KOHKPETHBIX NPOTPaMMHBIX NTAKETOB, HO M MOHUMATh (PH3UYECKHE U XUMHUYECKHE



OCHOBHI ~MOJEIHUPYEMBIX TPOIECCOB U MNPUHIMIBI HCHONB3YEeMOTO Ul 3THX  Ielel
MaTeMaTHYECKOro anmnapara.

Taxum obpasom, paboTa COBPEMEHHOI0 ClELHAINCTa B 00JIACTH MOJIEKYJIApHOM Ononoruu
1 GuOXMMIHK TpeOyeT HABBIKOB PabOTHI C KOMITBEOTEPOM B IOCTATOYHO HMIMPOKOH 00JIacTy.

Kypc "KoMmbloTepHBIE METOJBI HCCIIEJOBaHMS MakKpOMOJEKYJ" CBs3aH C PSIOM JAPYTUX
KyPCOB CIENMAIN3AIMH [0 MOJIEKYIIAPHON OHOIOTHY:

"@u3nuecKue METO bl B MOJIEKYJISIpHOH Ononmorun";

"TIpUHIMITBI CTPYKTYPHO# OpraHu3aniu 6eNKoB U HYKIEHHOBBIX KHCIOT",

"@usuka Genka"

IpoxoxieHue Kypca MpeiloiaracT BBIIONHEHHE Ja0opaTOPHBIX pabOT MO M3YYEHMIO
CyHIECTBYIOUMX 683 MaHHBIX M HX WUCIOJNB30BAHUIO, NPUMEHEHHIO NporpamMm B pabore ¢
TIOJTY9eHHBIMU TaHHBIMU.

3. Ilepeyens MIAHUPYEMBIX Pe3y/AbTATOB 00y4eHHsI O AHCHHUILIMHE

B pesynerare ocBoeHHS JUCHUIUIMHBI "KOMMBIOTEpHBIE METOHBI HCCIEAOBAHUA
MaKkpoMOJIeKyn" OPMHUPYIOTCS CIEAYIOIINE KOMITETECHIUHM:

1. O6mernpodeccHoHaNbHBIE KOMIIETEHIIUU:
- CIIOCOOHOCTE  CaMOCTOSITENILHO OCYIIECTBIIATHE HAYYHO-HCCIEHOBATENbCKYIO JESTENbHOCTh B
COOTBETCTBYIOLIEH NPOPECCHOHAIBLHON 00JIaCTH € HCIOJB30BaHUEM COBPEMEHHBIX METOHOB
UCCIIEIOBaHUS ¥ HH(POPMAIHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIHHA.

2. YHuBepcaJbHbIE KOMIIETCHIIUHN:
- CIIOCOOHOCTh K KPUTHYECKOMY aHaJU3y M OIEHKE COBPEMEHHBIX HAYYHBIX JIOCTHIKEHHH,
TEHEPUPOBAHUIO HOBBIX MJIEH MpPH PEIICHUM MCCIEAOBATENIbCKUX M IPAKTHYECKMX 3a/1a4, B TOM
YHCIIe H MEXAUCLUIUTMHAPHBIX 00J1acTsX;
- TOTOBHOCTb Y4YacTBOBaThb B paboTe pPOCCHHCKUX H MEXIYHAPOIHBIX HCCIIEN0BATEIBCKUX
KOJUJIGKTHBOB TI0 PEIICHUIO HayYHBIX U Hay4HO-00pa3oBaTeIbHbIX 3a1ady.

3. IIpodeccronanbHbIE KOMIIETEHIUH:
- TOTOBHOCTBIO K OpraHM3alld{ ¥ MPOBEJICHUIO Ha COBPEMEHHOM YPOBHE HAY4HBIX MCCIIENOBAHUH B
npodeccHoHanbHON 001acTH;
-TOTOBHOCTh CaMOCTOSATEJIBHO M TBOPYECKH MHCIIOJIB30BaTh COBPEMECHHBIE KOMIIBIOTEPHBIE
TEXHOJIOTHH JUIS PELIeH s HayYHO-HCCIIe/I0BATENbCKUX 3a1a4 POo(eccCHOHANBHOMN NeITEIbHOCTH;
-FOTOBHOCTH K IMPAaKTHYECKOMY HCIOJIB30BAHUIO MOJYYEHHBIX HAYYHBIX PE3yabTaTOB.
B pesynbTate 0cBOeHHS MUCUHMILIMHBL "KOMIBIOTEpHEIE METOZBI MCCICIOBAaHHUA MAKPOMOJIEKYI"
aCIIUPaHT J0JDKEH:

3HaTh:
- COBpEMEHHBIE aKTyalbHbIE HANpaBICHHWS W apceHal METOJOB U IIOAXONOB B M30paHHON
npohecCHOHAIBHONU 00JIaCTH B CMEXHBIX 001acTsIX OHOIOrHYEeCKUX HAyK;
- HCUEPIIBIBAIONIYIO XapaKTEPHCTUKY OOBEKTOB M METOOB 10 TEME UCCIIEIOBAHUS;
- METOIbI KPUTUYECKOTO aHAJIM3a U OLIEHKH COBPEMEHHBIX HAYYHBIX NOCTHIKEHUM, a TAKIKE METOIBI
TeHEPUPOBAHHUS HOBBIX MJEH TPH pEelIeHUMH HCCINENOBATENbCKUX M IPAKTUYECKHX 3alad, B TOM
qHCIe B MEKIUCIUIUIMHAPHBIX 001acTAX;
- 0COOCHHOCTH TIPEJCTABICHHS PE3YJIBTATOB HAYYHOH MAESTENbHOCTH B YCTHOW M IHCHMEHHOMN
(opme npu paboTe B POCCUHCKUX ¥ MEXKTYHAPOIHBIX UCCIIE0BATENBCKIX KOJUIEKTHBAX.

YMeTs:
- KPUTHYECKH aHAJH3UPOBATh M OIEHUBATh OCHOBHBIE KOHICTIIUN ¥ CUHTE3UPOBATh HOBBIE HIEH B
u30paHHOM IpodeccHoHANBHOM 061aCTH U MEXKAUCIUIIMHAPHBIX HAITPABIICHHUAX,
- obcy)xmate  moiydyeHHBIE ~— COOCTBEHHbIE — pe3yibTarbl B Hpo(ecCHOHANBHOH W
MEXIUCHUIITHHAPHON ayAUTOPHH, B TOM YHUCIIE MEXIYHAPOIHOMN;



- cTIefOBaTh HOpPMaM, TPHHATHIM B HaydHoM oOmeHuH Iipu paboTe B POCCHHUCKMX U
MEXYHAPOIHBIX HCCIIEIOBATEIbCKAX KOJUIEKTHBAX C LENbIO PEIICHUS HAYYHBIX U Hay4HO-
o0pa3oBaTenbpHBIX 3a/1a4;
- OCYLIECTBIIATh JIMYHOCTHBIA BEIOOP B Ipouecce pabOTBl B POCCHMHMCKHX U MEXIyHapOIHBIX
ACCIIEI0BATENLCKMX KOJUIEKTHBAX, OLEHHBATh MOCIE/ICTBHS PUHATOrO PELICHHs W HECTH 3a HEro
OTBETCTBEHHOCTb Iepel] COO0H, KoJeraMu 1 00IeCTBOM,
- KPUTHYECKH aHAIM3UPOBATh U OLEHUBATh OCHOBHEIE KOHIIEIIUA ¥ CHHTE3UPOBATh HOBBIC M/ICU B
u30paHHoi podhecCHOHANBHON 0671acTH ¥ MEXIUCIMIIMHAPHBIX HAIIPaBICHUAX;
- obcyxmaTh  MONydYeHHBle ~ COOCTBEHHbIE  pe3ynbTaThl B IPO(QECCHOHANLHOM W
MEXTACIMIUTMHAPHON ayIUTOPHUHU, B TOM YHCIIE MEKIYHAPOIHOM.

Bnanets:
- HaBBIKAMH  QHAIM3a  METOJOJIOTHYECKMX  Ipo0JieM,  BO3HUKAIOMKMX  IPH  pPEIIeHHU
HCCIIe/IOBATENHCKHX M MPAKTHYECKHUX 3aJ1ad, B TOM HHCIIE B MEXAUCIUIIIHHAPHBIX 0071aCTsIX;
- HaBBIKAMH KPUTHYECKOTO aHali3a M OLCHKU COBPEMEHHBIX HAaYYHBIX JOCTHKECHHN U PE3YJIbTaTOB
JIEATENBHOCTH II0 PEIIEHHIO WCCIENOBATEIbCKUX M IPAKTHYECKHX 3aja4, B TOM YHCIC B
MEXIUCIUIIHHAPHBIX 00J1acTAX;
- HABBIKAMH AHAIU3a OCHOBHBIX MMPOBO33PEHYECKHX W METOJIONOTMYECKUX MpoOieM, B.T.4.
MEXIUCIHUIUIMHAPHOTO XapakTepa, BO3HUKAIOUIMX NpH paboTe MO PEeLIEHHIO0 HAyYHBIX U Hay4HO-
00pa3oBaTeNbHBIX 38144 B POCCUICKHUX HIIM MEX/IyHAPOIHBIX HCCIICIOBATENBCKUX KOJIIEKTHBAX;
- TEXHOJNOTHSAMH IUIAHUPOBAaHMS B TpPOQECCHOHANBHOM JESTENBHOCTH B cdepe HaydHBIX
HCCIIEI0BAHUH;
- TEXHOJIOTHSMH TUIAHUPOBAHUS IITEILHOCTU B paMKax paboThl B POCCHHCKUX U MEXKTYHAPOIHBIX
KOJIIEKTHBAX II0 PEIIEHUIO HAYIHBIX U Hay4HO-00pa30BaTeNbHbIX 3a1a4
- CHCTEMHBIM IOHMMAaHHEM aKTYalbHBIX MPOOJIeM METOJOJIOTHYECKOro apceHana OHOoIorHyecKux
HayK;
- CHCTEMHBIM TIOHMMAaHWEM [IEPCIEKTHB Pa3BUTHA ¥ COMHMAJBHOIO 3HA4YeHWs u30paHHOH
npodeccuoHanbHON 06MacTy.

4. MecTO JUCHHMILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpamMmbl

Kypc "KOMIBIOTEPHBIE METOBI WCCIESAOBAHMS MaKpOMONEKyl" SBISETCS BapHATHBHON
yacTeto Onmoxa Bl u ocHoBomomararomme#t st (GOpMHpOBaHWs 3HAHWM, YMCHHMM M HaBBIKOB
(TIpodecCHOHANBHBIX KOMIIETEHIHI) B HAyYHO-HCCIENOBATENLCKON JEATENBHOCTH B 00NacTH
Guonoruueckux Hayk. Kypc CBs3aH ¢ pSIOM APYruX KypcoB CTeIHMalM3allii 10 MOJIEKYyJISpHOHU
Ouosioruu:

"du3nyecKrue METOIBI B MOJIEKYJIsIpHOM 6ronorun";

"TIpHHIHAIE] CTPYKTYPHOM Opranusanii GeIKoB ¥ HyKJISHHOBBIX KUCIIOT";

"@u3uka Oenka"

[TpoxoskeHue Kypca IIPEAIoNaracT BBIIONHEHHE TabopaTopHbIX paboT [0 H3YYCHHIO
CYHIECTBYIOIMX 0a3 MaHHBIX M WX HCIONB30BAHUIO, NPUMEHEHHIO TporpamMm B pabore c
TIOJIyYEeHHBIMHU JaHHBIMHU.

5. O6beM aJUCHMIIIHHBI

O6mas Tpynoemkocth Kypea — 2 3ET, u3 Hux jnekuuu — 18 gacos, mabopaTopHbie paboThl —
36 yaca.



INPOT'PAMMA

Beeaenue.

Vcropust pa3BUTHS U IPUMEHEHHUS KOMIIBIOTEPOB B HAYIHBIX HCCIIE/IOBAHMAX. Pa3Butne
Wureprera, WWW, c6opa u 06MeHa HHOPMAIIEH OCPEACTBOM 06a3 IAaHHBIX, OCTYIHBIX
IOCPEJICTBOM MHCTPYMEHTOB HTepHeTa. 3HAKOMCTBO C IPE/ICTOAIEH nporpaMMoi o0y4eHus,
obcyxaeHHE.

Ba3bl JaHHBIX B MOJIEKYISAPHOH OHoJIorum.

Brojiornyeckue 6Ga3sl JaHHBIX ¥ UX THIBL [[epBHUHBIC U BTOPHYHbIE 0a3bl JAHHBIX.
I'eorpaduueckoe pacroiokenre 0a3 aHHbIX U UX a/ipeca B CETH HHTEPHET. TakcoHOMHUYECKHE
6a3bl nanHbiX. HykieoTuaHele 0assl TaHHBIX. [eHoMHBIe 6a3bl MTAHHLIX. Baskl JaHHBIX 110 OEJIKaM.
Basbl JJAHHBIX CTPYKTYP GHOIOrHIECKMX MaKpOMOJIEKyJL. MeTononoruieckue 6a3sl nanHbx. [louck
0a3 JaHHBIX.

IIpakTHYECKAs YACTH: KOHCTPYMPOBAHUE PAHMEPOB IS MOy ICHHS [CHETHIECKHUX
KOHCTPYKIMH Ha OCHOBE HH(MOPMALUH, IOy YeHHO! C HCIIONB30BAHNCM HYKJICOTHAHAIX 6a3
nauneix. IIporpamma Gene Runner.

Mup PHK.

Knaccuduxamus PHK, 6a3a ganubsx Rfam ocHOBBI MaTeMaTHIeCKOH CTATUCTUKA H
CHHTAKCHUYECKOTO aHAII|3a, JIexarue B eé ocHoBe. Kopapuanuu, KOBapHalMOHHBIE MOJICIIH,
CKPBITHIE MAPKOBCKUE MOJIEIIH, IPAMMATHKA 1 €€ TepMHUHEL, (opManbHas rpaMMaTiKa,
IOPO’K/IAIONIAs IPAMMATHKA, THIIBI TPAMMATHK 110 XOMCKOMY, KOHTEKCTHO-CBOOOIHBIE
IPAMMATHKH ¥ CTOXaCTHYECKHE KOHTEKCTHO-CBOOOHBIC IPAMMATHKH. Bropuunas crpykrypa PHK.
Viaaka 2D crpykrypst PHK B 3D. Pu6o3umbl. PUOOCBATYH.

IIpaKTHYeCcKast 9acTh: IPE/CKa3aHue BTOPUUHOH CTPYKTYPBI PHK, RNAfold webserver.

PaGoTa ¢ moc/e0BaATEJAbHOCTAMH 0CJIKOB.

TTorsTus romMosioruu 1 cxozcTsa. [Torck romonorun. CpaBHEHHE aMHUHOKUCIIOTHBIX
oC/IE0BaTENbHOCTEH. MaTpHIlBl AMHHOKHCIOTHBIX 3aMEeH 1 06acTh MX npuMerenus. [lonck
YACTHYHOM rOMOJIOTHY ¥ MHOIKECTBEHHBIC BbIPABHUBAHUSA aMUHOKHCIIOTHBIX
IOC/IEI0BATENBHOCTEH, THCTpYMEHTapHii. Bropudsbie 6a3bl JaHHBIX 110 OenkaM. baHk CTpyKTyp
PDB. Cosjianue Mojieliu 6enka METOIOM FOMOJIOTHYHOro Moenuposanus. Cepeep
uacTpyMenTtapuii SWISS-MODEL. Hanoxenue cTpyKTyp O€IKOB.

IpaKTHIECKAs YACTh: MOUCK Gelka 1o (parMenTy aMHHOKHCIIOTHOH TI0CIE/I0BATCIBHOCTH IPH
oMoy nporpammbl BLAST (webserver), IoMCK rOMOJIOTHYHEIX OEITKOB, TIOUCK OeJIKOBBIX
crpyktyp (webserver UniProt, webserver PDB), BeipaBHUBaHHE aMAHOKHCIIOTHBIX
nocnenosarensHocteil (webserver T-COFFEE, webserver Clustal Omega ), roMonoru4soe
MoelpoBanue Gellka ¢ HCIOJb30BaHUEM CTPYKTYphl-lnabnona (webserver SWISS-MODEL)

OCHOBBI CTATHCTHYECKOH 00padoTKH TAHHBIX.

OCHOBHBIE TIOHATHS ¥ TepMUHEL M3mepenust. Tounocts n3mepenus. Oumbku U3MepeHus,
ciyuaifipe 1 cucremarndeckue. IIpomaxu. ITorpentocts usmepenns. [lyTn ymeHbIIeHAs
IIOrpelHOCTH U3MepeHust. Bupl morpemnocty. lIpeicTaBIeHne nOrperHOCTH. JloBepUTENBHBIN
MHTEpBAI U JIOBEpUTENbHAs BeposiTHOCTh. PyHKIMK pactipeaenenus ['aycca u I[Tyaccona.
Koaddunuentsr CTerofenTa.

MceneoBanne B3aiMOCBS3H JIBYX BEJIMYUH. ATITPOKCHMAIHS JaHHBIX. MeTo HauMEHBIINX
kBazparoB. KoahumuenT Koppesium.

Mouekyasipaas guHnavuka. Hexoropsie TeopeTHueCKHE 0CHOBBI.
Knaccuyeckue ypasHeHus JABMKeHuUs . 3akoHbl HeioToHa. [IprHIUI OTHOCHTEIBHOCTH [Manunes.



DMIUpPHUYECKHe OTEHINANB MEXATOMHOro B3anmozeictaus. [lorenman Jlennapa-/Dromrca.
[lapHbIe MOTEHIUATH B3auMOIeiCTBIsL. MHOroYacTHUHbIE MOTEHIUAIB! B3aHMOACHCTBHS, TIOJIA
cun. Boza B MostexynspHoit munamuke. Tepmounamuyeckue ancam6nu NVE, NPT, NVT.
Temreparypa ¥ TEDMOCTATHPOBAHUE B MOJIEKYIIIPHO# muHamyike. JlaBnenue u 6apocTaTupoBaHue
B MOJIEKyIIsIpHO# muHamuke. Teopema o paBropacupeenenuu. Illar narerpupoanus At.
CoxpallleHHs BpeMEHH Ha Pacy&T MEKaTOMHBIX B3aUMO/ICHCTBUM], TAPaMeTp Leyt.

OCHOBBI NPAKTHYECKOT0 PHMEHEHHS MeT0/1a MOJIEKYJISIPHOM JHHAMHUKH Ha npuMepe
nporpammuoro nakera GROMACS 2020. ITpocTeiimasi caMyJIsIuHsl.

3 sTana MONeKyISpHO-IMHAMHUYECKOro skcrepaMenTa. «IIpobormoaroroskay, paboumii MOTOK UL
npocTeimero ciayyas «6enox B Bone». Konsepraius 6a30B0# CTPYKTYpPBI, TOArOTOBKA TOMOIOTHH.
Onpeienenne MOAEIBHOTO 60KCa, 3aJaHNE TPAHNYHBIX YCIOBHH. JlobaBneHue B CHCTEMY
pactBoputess. Jlo6aBneHIE HOHOB, HEHTpaTH3aIHs 3apsa/ia CUCTEMBL. MunuMuzanys 3HePruu
cucTeMbl. YpaBHOBEIINBAHHE CHCTEMBI, IIPUBE/ICHUE K 3a[aHHBIM TEMIIEPATYPE 1 JABIICHHUIO.
3anyck pacuera MJI Tpaekropuu. IIpomomxenue pacuera M/l TpaekTopuy, yBEIMICHAS
JUIATENBHOCTH TpaeKkTopuu. AHanu3 M/ TpaeKTOpHH.

OCHOBBI NPAKTHYECKOT0 IPUMEHEHHS MeT0a MOJIEKYISIPHOI IHHAMHMKH HA NpuMepe
nporpammuoro nakera GROMACS 2020. CoBeTbl M XHTPOCTH.

OcoBeHHOCTH MOArOTOBKH MojelH. Jlo6aBienne HOBOIO CHIIOBOTO IO B gromacs. Cucrema ¢
HecKONBKAMHU OenkoBbME HensMi. CTpykrypa (aiinos tononoruu. Cosmanue U UCIOJB30BaHNE
rpynm. Unpexcarus B gromacs. Co3ianue 1 NCNOJb30BaHUe Or PAHHYCHUH, TO3UIIMOHHEIC
OrpaHUYEHHNs, JUCTAHIMOHHBIE OrPaHMIEHHs, BHY TPUMOJIEKYJISIPHBIE OrpaHUICHHUS,
MEXMOJIEKYISIPHBIE OTPaHMYEHH s, IPOCTO rapMOHHYecKHit moTennuan, pull-code.
Kpucramiuyeckas Boja. [[poJlo/DkeHre pacdeTa TPAEKTOPHH IIPH €ro HeIITaTHOM IPEPhIBAHNH.
[TOArOTOBKA TPACKTOPHH K AHANK3Y U M3BICYEHHIO CTPYKTYPHBIX JaHHBIX, COOpKa TPACKTOPHH,
MOCYHTAHHOHN B HECKOJIBKO 3TAIOB, YAAJICHUE (IIPBDKKOBY, IEHTPUPOBAHUE, ylaleHUe
nepuomuyeckux ycnosuil. Ilpegcrasnenre JaHHBIX aHAIH3a TPACKTOPHH B EXEL B BuJie rpa)uKoB.

OcHOBBI KOMIBIOTepHOI rpadukn. OcHoBbI Au3aiina u BepeTku. Co3ganne HAYYHBIX
WJLTIOCTPALHI M Pe3eHTalui.

Cosnamue TpexMepHoi criensl, uapopmaruBHOCTs. Crepeonsobpaxenns. Co3panue cTepeo
usoGpaxenus B PyMOL. [ToxrotoBka cTepeonaphl BO BHEIIHEM peaktope. OCHOBBI BU3YaIbHOTO
BocTpusTHS. HeKoTOpBIe IPUHIKIIBI FeIITaNbT-TEOPHH BH3yalbHOTO BOCIIPUATHS (BU3YaTbHOU
ncuxonorun). M3ob6paxenue kak cnocob obmenus. [IoHsTHEe KOMIIO3ULMH. KoMno3zunuoHHbIe
3aKk0HBL. [[pOCTPaHCTBEHHO-OPUEHTHPOBAHHEIE TIPABUIIA U IPHEMBI CO3/IaHH s KOMITO3HLIHHL. Cerxu.
MopnybHas ceTka. KopHeBbIe psMOYTrONbHAKY B CETKH Ha UX OCHOBE. IIpHMephl OCTPOCHHs
ceToK Ha 0CHOBe cooTHomenus 3omotoro Cevenns. 3onorast Cnupas. JIpyrue acrexTsl
AMOIMOHAILHOIO BIIMSHUS SJIEMEHTOB KOMIIO3HLIMY HA 3PUTEII, TMHHH.
OGBEKTHO-OPHEHTHPOBAHHbIE PABKIIA M IPHEMBI CO3/IaHus Kommosuuuy. Liser. I{BeToBbie
npoctparcTa. Mogenun RGB u CMYK. I{seroBoii oxsar. Mozens Lab. Ilepexozel Mex1y
I(BETOBBIMHU IIpocTpancTBaMu. L{BeToBas mepapxus. 12 —Tu pa3psmHbIA 1BeToBOM KpyT. L[BETOBRIE
koHTpacThl. CeMb BUIOB KOHTPACTHBIX NPOABJICHUH. JIanbTOHU3M, €T0 BHIBI U BIMAHKC HA
NpaBHiIa MOATOTOBKY MiNTFOCTpanuif. Jpyrue BapuanThl 00BEKTHO-OPHEHTHPOBAHHBIX MCTO/(OB
IMOCTPOEHHS CIIEHBI ¥ PACCTAHOBKM aKIEHTOB KOMIIO3UIIMHA, KOHTPACT (hOPMBL, KOHTPACT pa3sMepos,
KOHTPACT JIeTAJIU3AIIH, KOHTPACT JBHKEHHA. PEKOMEHTyeMBIe TIPOTPAMMHEBIE TTAKETHI JULS
CO3/IaHus HAYYHBIX MIUTIOCTPALIHI.

PaGora ¢ Hay4Hoii murepatypoii. Haykomerpus.

Iowuck Hay4HOM HEpOpManuy B MHTepHeTe. DIeKTPOHHbIE KaTanoru 1 6ubnuorexn. [louck cratei
1o BeIGpanHBM KpuTepusam. Baser ranasix PUBMED MEDLINE, GOOGLE SCHOLAR, WEB OF
SCIENCE, SCOPUS, ELIBRARY. DieKTpOHHBIN NOCTYN K IIyOnukanusM B HTepHETE.
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OCHOBHbIE HAYKOMETPHUECKHE TIOHATHS ¥ TEPMHUHBL: HHAEKC IIATUPOBAHMS CTAaThU, UMIIAKT-(HaKTOP
KypHaiIa, nHAeKe Xupma, Vcronp30BaHine HayKOMETPUIECKUX HHCTPYMEHTOB /IJisi OLCHKHU CTaTeH,

YKYpPHAJIOB, YUCHBIX, JJabopaTopuil, UHCTUTYTOB.

6. @oua OLEHOYHBIX CPEICTB /AJIsl MPOBeJeHHsI TEKYUIero KOHTPOJIsi
ycneBaemMoCTH U

NPOMEKYTOUHOH ATTEeCTAIMH 00yYaIOIIUXCsl N0 THCHHUILINHE

KOHTpOJIb yCIIeBAEMOCTH U Ka9eCTBa MOArOTOBKY 00YJarOmMXCs MOAPasAEIICTCs Ha
TEKYLIHH KOHTPOJIb M MPOMEKYTOUHYIO aTTECTAIHIO.

Texymmit KOHTPOJIb MPEAHA3HAYEH TSI TPOBEPKH XO/Ia M Ka9eCTBa yCBOECHMS yueOHOro
MaTepuaia, CTAMYTHPOBaHHS y4eOHOH paboThl 00y9aromKXCs ¥ COBEPIICHCTBOBAHMS METOIMKI
IIpoBeeHNs 3aHATHI. OH IIPOBOMTCS B XO/€ BCEX BUJIOB yUeOHBIX 3aHATHH B hopme, u30paHHOH
IpenoaBaTesieM U/Wid MPeayCMOTPEHHOH pabouel mporpaMMoi JUCIIAITHHBL

IToxasaTesiu n KpPpHUTEPHH OLCHHBAHUS KOMIIETEHIIHIl HA dTane H3Yy4YeHHS TUCHHIJIHHDBI,
ONnHCcaHHE HIKAJ OIEHHBAHHUA

Dranbi Kon
HaumenoBan Ypoeun
¢opmupo KOHTPOJI
. He c(hopMHPOBAHHOCTH
BAHHSA KonTponupyembie pasaesnbl npyemoii
OIEHOYHOI'0 KOMIEeTeHIHH
KOMIIETE KOMIIETe
. cpencTBa B Dannax

HIHi: HIHH
Moﬂy_]][, 1. OIIK-1; HE 2 1 MeHee
OcnoBs1 TexHonorns paorer | OTK-2, | o o | @TrecToBaH

[TK-3; HHU3KHH 3
Ha NEePCOHAJILHOM ey camocToTED | L 1
KOMIIBIOTEPE H ’_ HBIX paﬁofr penl o

YK-1 BBICOKH# 5
WCIIOJIB30BaHus 0a3 TaHHBIX. VK 4’

1 san CoBpeMeHHBIE BOSMOXHOCTH Ol'IK- ] 5
HCIIOJIb30BaHHSA s e MMk
KOMTIBIOTEPOB B HAYYHOI ondain it

6 P Y IK-3; 3ajanus A | HU3KUH 3
Panote, " I1K-4; MPAaKTUYECKUX | CpeaHUiU 4
Pabota ¢ Hay4HOH VK-1; pabor BBICOKHIH 5
nutepatypoil. Hayxomerpus. VK-4

MaKc: 5
OTIIK-1; HE 2 1 MeHee
OITK-2; 3 aTTeCTOBaH
I1K-3; ANaHWA UL | gt 3
Moy I1. TTK-4; CaMOCTOSTEND - 4
OCHOBBI CTATMCTHYECKOH VK-1; HBIX pabOT | b icokmit | 5
00paboTKH 1aHHBIX. VK-4

29ran | Cratuctuyeckas obpaboTka OIlK-1; He 2 ¥ MeHee
JAaHHBIX C IIOMOIIIBIO OTITK-2; aTTecToOBaH
IpOrpamm. ITK-3; 3ananusa ang | HU3KUH 3

ITK-4; NPaKTHYECKUX | CpeaHui 4
VK-1; pabot BBICOKHIA 5
VK-4

MAaKCe: 5




Moayas I11. OIIK-1; He 2 1 MeHee
buoundopmaruxka: OI1K-2; aTTecTOBaH
ompe/ieieHHE, 11K-3; Sajanus s | HA3KHMA 3
BO3HUKHOBEHHE, [K-4; | camoctosirens | cpeanmii | 4
uHcTpymenThl. Pabora ¢ YK-1; Hbix paGoT | BICOKMEA | 5
HYKJIEOTHTHBIMH VK-4
II0CJIE/IOBATENLHOCTSIMMU.
Pa6oTa ¢ aMAHOKMCIIOTHBIMU
[IOCJIEI0BATENBHOCTIMMU.
AHanu3 NepBUYHBIX
CTPYKTYp O€IKOB.
OyHKITMOHANILHBIN aHaI3
DeNnKoBBIX
3 3Tan .
I10CJIEI0BATEIEHOCTEH. OIIK-1;
Bropuusas U TpeTHYHAs OIIK-2; He 2 1 MeHee
crpykrypa PHK. Anroput™msl [1K-3; 3ajanus 1 | aTTeCTOBaH
¥ TIPOrpaMMBbI IIPEJICKa3aHus TR MPAKTHMECKUX | HU3KMIE 3
BTOPUYHOM, TPETHIHON U YK-1; pabor cpepuui | 4
YeTBEPTUIHON CTPYKTYPBI YK-4 BEgOREE | 3
Henkos. Monenuposanue
B3aUMOJCHUCTBUS
MaxpoMoJeKyia. MeToabl
WCCIeI0BaHuUs
MPOCTPAHCTBEHHBIX CTPYKTYP
MaKpPOMOJIEKYJIL.
MAaKc: 5
HUTOI'O 3A TP MOAYJLISL 15
@®opMbl, YPOBHH H KPHTEPHH OLIEHUBAHUS
®opma
S YpoBHH OLeHHBAHHSI Kpurepuu oneHnBaHus
ACTIMpaHT UMEET OTAeNbHBIE MPEACTABIECHHUS 00
W3y4YEHHOM MaTepuase; He MOKET TMOJIHO U TPAaBUIIBHO
He arrecroBan OTBETHUTh HA NMOCTABJIEHHbIE BOTIPOCHI, PH OTBETAX
(He JlonycKaet rpy6bie omubku; npakTriyeckue paboTbl He
YOBJIETBOPHTEJILHO) BBINOJIHEHBI HJIM BBITMOIHEHBI C OLUMOKAMH, BIUAIOILUMU
Ha Ka4yecTBO BBITIOMHEHHOW paboTsl. [IpakTuvecku He
MoCceIaeT 3aHATHS.
ACNUpaHT 3HaeT JI1LIb OCHOBHOM MaTepua; Ha
3a/JaHHbIE BOMPOCHI OTBEYAET HEAOCTATOUHO YETKO U
Huskuii MOJIHO, YTO TPeGyeT NOTONHUTENBHBIX U YTOUHSIIOLIMX
[NpaxTuueckue T BOTIPOCOB MPENoAaBaTelis; MpaKTHueckye, 1abopatopHbie
pabotsi ¥ KypcoBble pabOTHI BBIMOJIHAET ¢ olMOKaMu, He
OTPAXKAIOLUMHUCS HA KAYECTBE BBITIOTHEHHOH paboTsl.
Tlocelaer 3aHsATHS, HO HE CUCTEMHO.
AcnupaHT TBepao 3HaeT y4eGHbIH MaTepHan; OTBE4aeT
0e3 HaBOAAILMX BOMPOCOB U HE JOMYCKAET MPH OTBETE
Cpennuit Cepbe3HbIX OLIMO0K; YMEET MPUMEHSTD MOJTyHEHHbIE
(Xoporo) 3HaHMS Ha MPAKTHKE; TTPAKTHYeCKUe PaboThl BBITTONHAET
npaeuiibHO, 6e3 ommbok. [Tocewmaer 3aHaTHs, HO HE B
nojiHom obbemMe.
Beicokuii AcnupanT riryboko usyuun yuebHbIi MaTepuan,
(OtnuuHO) TOC/Ie0BATEIbHO U HCUEPIBIBAIOIIE OTBEYAET HA




MOCTaBJIEHHBIE BONPOCHL; CBOOOAHO MPUMEHSET
MOJy4YEHHBIE 3HAHHA Ha MPAKTUKE; NPaKTHYecKue paboTsl
(3amanus) BLITIONHSAET NMpaBUibHO, 6e3 oumuboK, B
YCTaHOBJIEHHOE HOpMaTHUBOM BpeMs. [locelaer 3aHaTHs
MPaKTHYECKH TOJIHOCTBIO.

CamocToATeNnbH
as pabota

He atrrecroBaH
(He
YAOBJIETBOPHUTEIBHO)

AcCNUpaHT HErOJIHO U3N0MKUI 33/JaHHE; MPU U3T0KEHHH
OblK JOMYILEHBI CYLLECTBeHHBIE OIIMOKH; PE3yJIbTaThl
BBITNOJIHEHUs: pabOTHl HEe YAOBIETBOPAIOT TPeOOBaHUAM,
YCTaHOBJIEHHBIM MPEnoAasareieM K JaHHOMY BHUIY
paboThl.

Huzkuii
(Y noBneTBOPUTENLHO)

ACNHpaHT HEMOJHO, HO NPABUNIBHO H3JTOMKHII 3a[]aHHE;
npu U3sioKeHuu Obia JomyieHa | cyiecTpeHHas
owubKa; 3HAET U MOHUMAET OCHOBHEIE TIOJIOXKEHUS]

JaHHOM TeMbI, HO JOMYCKAeT HETOYHOCTH B
(opMyNMpOBKE TOHSTHIT; U3JIaraeT BEITIOJHEHUE 3a1aHus
HEI0CTATOYHO JIOTUYHO M TI0C/EI0BATENBHO;
3aTPYIHAETCA TP OTBETAX HAa BOIPOCHI MIPENo/IaBaTeis;
matepuan ohopMIIeH HeaKKypaTHO WIIM HE B
COOTBETCTBUM C TPEOOBAHUSIMHU.

Cpennuii
(Xopotio)

ACTIHpaHT HEMOJIHO, HO NPABUIILHO U3JI0XKWIT 3a/IaHHE,
NPU U3JI0KEHHH OBUTH JOTYIIEHb! 1-2 HecyllecTBEHHBIE
OIIMOKHM, KOTOPBIE OH UCMPABJISET MOC/IE 3aMeYaHus
npernoaaparesis; 1aeT npaBuiibHble POPMYITHPOBKH,
TOUHbIE ONpe/ieNieHNs, MOHATHA TEPMHHOB; MOXKET
0060CHOBATh CBOM OTBET, MPUBECTH HEOOXOAUMBIE
MPUMEPBI; MPABUILHO OTBEYAET HA JOMNOJIHUTEIbHBIC
BOIPOCHI MPEroaBaTesis, MMEIOLIUE LIEJIbIO BBIICHUTE
CTETeHb TOHMMAaHHUS aclMpaHTOM JaHHOrO MaTepuaa,
matepuan opopMIeH HeJoCTaTOYHO aKKYPaTHO U B
COOTBETCTBUH C TPeOOBaHUAMHU.

Bricokuii
(Ornuuno)

AcnupaHT 00CTOATENBHO, C JOCTATOYHOH MOJIHOTOM
M3J1araeT COOTBETCTRYIOLLYIO TEMY; AAaeT MPaBUIbHBIE
(hOpMyTUPOBKH, TOYHbIE ONpPEAEIEHHUs, NOHATHS
TEPMHUHOB; MOYKET 000CHOBaTh CBOH OTBET, IIPUBECTH
He0OXO0AMMBbIE PUMEPHI; TIPABUIBHO OTBEYAET HA
JIOTIOJTHUTENbHBIE BOTPOCH! MPENoAaBaTelis, UMEIOIIHe
LEJILIO BBISICHUTD CTENeHb MOHUMAHHUSL ACTUPaHTOM
naHHoro marepuana. Martepuan oopmileH aKKypaTHO B
COOTBETCTBHMHM C TpeOOBaHUAMMU.

TecTupopanue

He aTtrecToBan
(He
YJIOBIIETBOPUTENIBHO)

AcnupaHT BBITIONHWI pabOTY He MONHOCTBIO MK 00beM
BBITIOJIHEHHO# YacTh paboTbl He NO3BOJIAET CAENATh
NpaBHIIbHbIE BBIBOJIBL.

Huskuii
(Y noBneTBOpUTENLHO)

AcCnHpaHT BBINOJIHUI paboTy He MOTHOCTBIO, HO 00BEM
BBIMOJIHEHHOW YacTH TAKOR, YTO MO3BOJISET MONYYHTh
[PaBUIIbHBIE PE3YJIBTATH] U BHIBOJIbI; B XOJIE€ POBENCHHUA
paboTel ObUTH JOMYyILEHBI OLIHOKH.

Cpennuii
(Xopouo)

AcnupaHnT BbINONHWI paboTy B MONTHOM 0OBeme ¢
cobntoieHreM HeoOX0AMMON MOCAEN0BATEILHOCTH
JIEMCTBHA, HO TOMYCTH 2-3 OLIKUOKH.

Bricokui
(OTnuyHO)

AcnupaHT BbINONHUA paboTy B nojiHOM oObeMe ¢
cobnoieHHeM HeoOX0IMMO# MOoCIel0BaTEeIbHOCTH
JIeMCTBH; B OTBETE MPABUIIBHO U aKKYpPATHO BBIMOIHAET
BCE 3anucH, Tabuipbl, PUCYHKH, YepTexH, rpaduiw,
BBIYMCIIEHHS;/MITH MPABUIIBHO U aKKYPaTHO BBHITTOJIHKUI
BCE 3a/1aHHs; [PABU/ILHO BBIMOIHSAST aHAIH3 OLIMOOK.




Iloxazarenn u KpUTEPHH OIICHHBAaHNA KOMIIETEHUHH HAa 3Tame caa4d 3a4eTa ¢

OIEHKOM 1o JUCHHILINHE, OMHCAHHE MIKAJJbI OIIeHHBAHHA

ITo pesynpTaTam TEKYLIET0 KOHTPOJI YCIIEBAEMOCTH 3a 3 MOMAYJS aclUpaHT 0 3K3aMEeHa
MoskeT Habpath oT 0 o 15 Gamos.
Brmonnenue yueOHbBIX 3aganuil no qucrumimbe ounenusaercs ot 0 go 15 6amwios (1o 45 B
KaXIOM U3 3-X TEKYyIero KOHTPOJISI YCIIEBAEMOCTH).

Kon konTpoanpyemoii
KOMITETeHIHH

HaumenoBanue OLEHOYHOr0
cpeacrsa

(¥YpoBHHU chopMUPOBAHHOCTH

KpllTepHH OUECHHBAHHNA

OITK-1; OTTK-2; T1K-3;
[K-4; VK-1; VK-4

BeinonHeHue npoMesKyToUHbIX
3a1aHUH

KOMIIETeHIHH)
He aTTeCTOBaH 0-19
—  HU3KUH 20-29
—  CpenHMi 30-39
—  BBICOKHIA 40 —45

Makc: 45 6aaiioB

Kpn’repnn HTOroBOIro OCHHUBAHHHA CCl]OpMH])OBﬂHHOCTH KOMIIeTeHIIHil

DopMBbI OIEHHBAHHSA

YpoBHH OLEHHBAHHS

KpnTepuu oueHHBAHHA

OtBeThl (yCTHBIE MK
MHUCBMEHHBIE) Ha BOMPOCH!

—  HE aTTecTOBaH
—  HHU3KHH

50% u MeHee
51%—65%
66 % — 84%

Ouneron

— cpenHu#
—  BbICOKMIA

85% — 100%

Jlo uToroBoTO 3aYeTa ¢ OIEHKOH JIOMyCKaeTCs acliuPanT, HabpaBIIni CyMMY B TIpe/ieNiaX OT
20 o 45 6auioB (BKIIOYAs OLEHKY I10 YCIIEBAEMOCTH U MMOCEIaeMoCcTh). Acnupant, Habpasuit 20
6amnoB U MeHee [0 3a4era JIOMYCKaeTcs, HO HOJDKeH noOpaTh HemocTaromume 6amisl, 60 10 Wid

BO BpEM 3a4€Ta.

HOHO}KI’ITGHBHYEO OLCHKY Ha 3a4eTC YCICIIHO BBIMOJIHHBIIHE BCE TECTOBBIE 3aJdadd H
IIPAaBHJIBHO OTBETHBIIKNE Ha KOHTPOJIBHBIC BOIIPOCEI.

Metoanueckue MaTeEpHaJbl, ONpeAcHasloIHe nMpoueaypbl OICHHBAHUH SllaHldﬁ, yMeHHﬁ,
HAaBLIKOB H (H.ﬂﬂ) ONbITA JE€ATEJILHOCTH, XaPaAKTEePHU3YIOIHE 3TAIIBI Cl]OpMHpOBaHHH

KOMIIeTEeH LU

HaumenoBanue
OLEeHOYHOTr O cpencrsa

Ne n/n

KpaTkas XxapakTepHcTHKA OIEHOYHOTO
cpeacTsa

IIpeacrasienne
OIEHOYHOI' O

cpeacrea B q]UH,Ele

3ananua nns
1. NPaKTHYECKHX
pabot

3aHATHE, NPOBOJUMOE 110/1 PYKOBOACTBOM
npenojasarens B yueOHO# ayauTopuu,
Harpae/ieHHOe Ha yriybneHue HaydHO-
TEOpPEeTUUECKUX 3HAHUI U OBNajieHue
ONpeAeNeHHBIMH METOAMHU CaMOCTOSTE/IbHOMN
paboThbl.

3ananua ans
NMpPaKTHYECKHX
3aHATHH

Samanuda and
2. CaAMOCTOSTENBHBIX
pabor

Camocrosrenshas pabota — 370 BUA yueOHOH
J1eATeNIbHOCTH, BBITIOMHAEMBIN acTTUpaHTaMA
6e3 HenocpeNCTBEHHOrO KOHTAKTA C
npenojaBaTesieM WK YNpaBaseMblii
MpernoaaBaTesieM ONMocpeaoBaHHO Yepes
crieliayibHble Y4eOHbIE MAaTepHAJIb.

Bonpocel, 3apanus,
TeMbl pedepaToB
Juis
CaMOCTOATENbHBIX
pabor

3 Bonpocs! k 3aueTty /
) 9K3aMeHy

[Tepeuensb BonmpocoB A 3a4eTa / 3k3aMeHa

Ilepeuens BOMpocos
K 3aueTy / 3K3aMeHy
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MaTEPHaJleO-TeXHH‘IECKaﬂ 0a3za aJs OCYHIECTBJIEHH S OGpaSOBaTeﬂbHOFO
npounecca no JUCHUIJanHe

JIst TPYNIOBBIX JIEKIHMOHHBIX M CEMHHAPCKHX 3aHATHH, CaMOCTOATENILHOH paboThI
CTYIEHTOB, KOHCYJbTAIMH, TEKYLIEro KOHTPOJA M IPOMEXKYTOYHOW arTeCTallUuy HCIIOIB3yeTCsA
aymutopus Ne 305 (6morexnonorunueckuit xopnyc Ub PAH). Ona obopynoBaHa CTallMOHAPHBIM
KOMIILIOTEPOM C BBIXOZIOM B VIHTEpHET M IPHHTEPOM, IPOEKTOPOM M CTallHOHAPHBIM 3KPAHOM,
JIOCKOM JUIi MapKepoB, HMeeT 15 T1ocafmodHeIX MeCT (C BO3MOXKHOCTBIO OpraHH3aluu
JOTIONHUTENBHBIX), 5 CTOJOB, ¥ OTAENBHBIA CTOJI CO CTYJIOM AJs Ipenoiasarensd. B aymuropun
umMeercs 6eCIPOBOIHOM MOCTYN K JIOKATbHOM ceTH H K ceTh MHTepHeT.

Jins nabopaTopHBIX W NPAKTHYECKHX 3aHATHH, a Talke JUI1 CaMOCTOSTENBHOW paboThI
CTYZIGHTOB, IpeHa3sHaYeH KOMIBIOTepHbIH Kiace (ayauropust Ne521, maGoparopusiii kopryce Wb
PAH). On o60pyoBaH ISITHIO CTalMOHAPHBIMH KOMITBIOTEPAMH C JIMIEH3HOHHBIM IIPOrPaMMHBIM
obecreyeHueM, IIPOEKTOPOM, TOAKIIOYEHHOMY K HOYTOYKY, H IEPEHOCHBIM 9KPAHOM, HOCKON It
MapKepoB, uMeeT 12 mocajoYHbIX MECT C COOTBETCTBYIONIMM UHCIIOM KOMIIBIOTEPHBIX CTONOB. B
ayJMTOPHH OPraHU30BaH GECIPOBOAHOM JOCTYII K JIOKAIBHOM ceTH U K ceTn VHTepHeT.

WmMeromeecs JMIEH3MOHHOE IIPOrpaMMHOE 00ecIeueHre: yCTaHOBJIEH NaKeT O(UCHBIX
npunoskenuit MS  Office 2007 (nmuensuss Open License 43443603 or 30.01.2008) wu
CIIeIAANA3HPOBAHHOE CBOOOHO-pacpocTpansieMoe nporpaMmuoe obecrneuenue (yunensus GPL)
Incscape, Artweaver, QtiPlot, GeneRunner, UGENE, Coot.

Hos IIPOBE/ICHUS 3aHATHH HCTIONB3YIOTCS CIIETYTOIIUE 00IIeI0CTy THBIE
crenuanusupoBannsie Marepener-pecypest (B]): PubMed (Medline), UNIPROT, Genbank, PDB-
Biological Macromolecular Resource, Inter Pro, European Bioinformatics Institute.

JUTEPATYPA
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Genbank: http://www.ncbi.nlm.nih.gov/Genbank/GenbankOverview.html
PDB-Biological Macromolecular Resource: http://www.pdb.org
European Bioinformatics Institute: https://www.ebi.ac.uk/

Inter Pro tutorial: http://www.ebi.ac.uk/interpro/tutorial.html

Beenenue B kpucramorpaduio makpomonekyn Crystallography 101:
http://www.ruppweb.org/Xray/101index.html
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