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Mporpamma OMcumnninHbl "SaepHbIi MarHUTHBIR pe3oHaHe 6uonormyeckmx 06bekTos"; 03.04.02 "durauka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma OMcumnninHbl "SaepHbIi MarHUTHBIR pe3oHaHe 6uonormyeckmx 06bekTos"; 03.04.02 "durauka".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, A.H. (BoueHT) Mnbscoe K.A. (kadbeapa MeaNUNHCKOM COU3NKK,
OtneneHune comnaunkn), Kamil.llyasov@kpfu.ru ; ctapwmini Hay4HbI COTPYOHMK, K.H. XanpytamHos B.U. (HUJ
Peonoruyeckne n Tepmoxmmmnyeckue ncenenosanuns, XuMmnyeckuin MHCTuTyT um. A.M. bytneposa),
khairutdinov@kibb.knc.ru ; Monbwakos Bnagumup MeaHosuy

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUmn npuobpeTaeMorn KOMNETEHLUN
OK-1 CNOCOBHOCTBIO K aBCTPAKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
NK-6 CMOCOBHOCTbLIO METOANYECKM FPAMOTHO CTPOWTb NAaHbl NEKLMOHHBIX U NPaKTUYECKNX

3aHATUIA NO pasaenam y4ebHbIX OUCUUNIMH 1 NyBnnYHO uanaraTb TeopeTnyeckne u
npakTudeckme pasnenbl y4ebHbIX ONCLUUMIVH B COOTBETCTBIM C YTBEPXKAEHHbLIMY
y4e6HO-MeToOM4ECKMM NOCOBUSIMM

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

ocHoBbl IMP cnekTpockonuu, B3aMMOOENCTBME 9NEKTPOMarHUTHOrO U3Ny4YeHns ¢ BeWeCTBOM, NPUHLMMbLI NONYyYeHUs
SAMP cnekTpoB BbICOKOro paspelleHmns

JonxeH ymeTb:

MHTEepnpeTnpoBaTb 3KCNnepuMeHTalbHble AMP CNeKTpPbl, BbINONIHATE OTHECEHME CneKTpanbHbIX NHWIA ons NPOCTbIX
nenTnoos

HonxeH Bnagetb:
HaBblkamy paboTbl co cnekTpamu AMP

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:
NPUMEHSATL MONyYEHHbIe 3HAHWS Ha NPaKTVKe

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gucuunnuHa (Mogynb) BkAoYeHa B pasgen "61.8.1B.08.02 OucumnaumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoW nporpammbl 03.04.02 "dunsnka (MeonumHekas uanka)" n oTHocuTCs K
LMCLMMNNMHaM no Belbopy.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem pucuMnanHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 24 4aca(oB), B TOM Yucie nekuun - 12 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 48 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMWHLL: 3a4eT B 1 cemecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa U TemMaTu4eckmnit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNANHE (MORYNIO)
Bugbl n yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunInHbI / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta

MpakTuyecknellabopatopHble
3aHATUSA paboTbl

1. |Tema 1. BeeneHue B meton AMP 1 1 0 0 4

Nlekuunn
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 2. OcHoBbl AMP
2. cnekTpockonus 6enkos 1 1 0 2 4
Tema 3. IMP a3oTncTbiX OCHOBaHMI
3. [v Hykneotuaos. NpurotoeneHue 1 1 0 0 4
0bpasuos
4. [Tema 4. Metonbl 2D cnekTpockonum 1 1 0 2 4
5. [Tema 5. Metonbl 3D cnektpockonuu 1 1 0 0 4
Tema 6. PEKOHCTPyKLMSA CTPYKTYpPbI
6. 13 cnektpos AMP 1 1 0 2 4
Tema 7. KOHCTaHTbI CMUH-CMMHOBOIO
7. v Aunonb-anNoNbHOro 1 1 0 0 4
B3aVMOLENCTBUSA
8 Tema 8. Cnocobbl OpUeHTNPOBAHUS " 1 0 > 4
" |BrioMoneKkyn B aHM30TPOMHbIX Cpeaax
Tema 9. OcObBeHHOCTM CNEKTPOB
9 AMP HyKNnenmHoBbIX KACNOT 1 1 0 0 4
Tema 10. AMP B nayyveHun
10. LNHAMUYECKMX CBOWCTB B1OMONEKyn 1 1 0 2 4
Tema 11. lNpouecchbl XMMn4eckoro
11. o6MeHa 1 1 0 0 4
Tema 12. AMP B nayy4eHun
12. MONEKYNSPHbIX KOMMIEKCOB 1 1 0 2 4
Utoro 12 0 12 48

4.2 CopepxaHue AUCUUMIUHBI (MOBYNSA)
Tema 1. BeeneHue B metop SIMP

BeneHvie B OCHOBbI MeTOa SAEPHOMO MAarHNTHOro pe3oHaHca. Kpartkasi ucTopusi oTKpbITUSt MeToaa. YUeHble BHecwme
3Ha4uMbI BKNag B pa3sutue metona AMP u pacwmpeHue obnacteit ero npumeHeHus. OCHOBHble 061acTu NpYMEHeHNs
METOLO0B MarHUTHOrO pe3oHaHca B Xumum, 6ronorun n meamuvHe. Mamepsiemble napametpbl AMP 1 1x cBa3b ¢
MOMEKYNSPHON CTPYKTYPO MONEKY/bI.

Tema 2. OcHoBbl IMP cnekTpockonusi 6enkos

MepBble NONbITKU M3MePeHNs cnekTpoB H6enkoB. OCHOBHbIE PA3NNYUsl MEX LY MOBEAEHNEM ManbIX 1 HONbLWNX MONEKY.
Bpems koppensummn spawatensHon gudpdpysnm Monekynbl. 3aBUCMMOCTb penakCcaLnoHHbIX NapameTpos OT pa3mepa
MOMEKYN U BENMYUHBI MarHUTHOTO Nnonsi. AAEEKT KOMbLIEBbLIX TOKOB M €ro ponb B cnekTpax AMP 6rnomonekyn.
CTepeoxumnst aMMHOKMCIOTHBIX OCTaTKOB. AMUHOKMCNOTHAS nocnenoBaTtenbHocTb 6enka. MNepsuyHas, BTOpuYHaAs v
TpeTnyHas cTpykTypbl 6enka. HomeHknatypa IUPAC nonmnentuaHoi uenu 1 G0KoBbIX OCTATKOB aMUHOKMWCIIOT.
O603HaveHMs anaapanbHbIX YrnoB, aToMoB U rpynn. Knaccugukalms OCHOBHbIX 9NEMEHTOB BTOPUYHON CTPYKTYPbI
nonunenTugHbIx Lenein. Cnvpanu (310, anbcha v nu), 6eTTa-nUCThl (NApannenbHble 1 aHTUNapannenbHble), b-n3rnbsbi.
JonycTtumble KOHGOPMaLIMM aMAUHOKMCIOTHBIX OCTATKOB.

Tema 3. AMP a30TUCTbIX OCHOBaHUA U HYKNeoTuaoB. MpurotoBneHne o6pasuoB

A30TNCTbIE OCHOBAHWSA, HYKNEO3napl 1 HyKneoTnabl. PocgonmacpmpHble CBS3U 1 06pasoBaHmne NONMHYKNEOTULHOM
uenun. PuboHyknenHosble kucnotel (PHK) 1 aesokcmprboryknenHosble kucnotsl (JHK). KoMmnieMeHTapHble OCHOBaHMSA
1 0bpasosaHue agoiHol cnvpanu JHK. CTpyKTypHble Bapraumy yknaaku nonnHykneoTuaHow uenv ? A, B u Z-coopmbil.
Bsanmogneiicteus B 6riomonekynax. BaH-nep-BaanbcoBo B3anmoneictane. BogoponHas cBs3b. SnekTpocTtatuyieckme
B3ammogelicTens. MmaopodhobHble B3anMoaencTeus. MpuHLMNBl CTPYKTYPHOU opraHn3auun 6uomonekyn. TpebosaHus,
npenbsBnseMble K 06pasuy benka ans nccnenoBaHuii Metonom cnektpockonun AMP. Obwue npencTaBneHns o
brocnHTe3e cHTEe3e Benka. dkcnpeccusi 6eNKoB B KNETOUHbIX 1 BeckneTouHbIX yenosusix (E.coli, meTunotpogsl,
rnvuepoTpodobl, CHO, cell-free system). Cpenbl Ans ebipawmeanns knetok. NctoyHmku nsotonos 15N, 13C u D.
BbloeneHue n odnctka 6enkos. O4nctka Metonom adddpuHHoin xpomatorpadoun Ha Ni-NTA arapose. Snektpodopes B
MAAI". MeTonbl npenapaTtneBHO MOHOOBMEHHOW XpoMaTorpacoum.

Tema 4. Metonpbl 2D cnekTpockonuu

NHgpopmauus, nonydaemast us ogHomepHoro crnektpa AMP 6uomonekynsl. Metogbl 2D cnektpockonun ? COSY,
TOCSY, NOESY n ROESY. MeToabl reToposinepHoi KoppensiLmm, OCHOBaHHblEe Ha OeTEKTUPOBaHUM curHanos 1H -
HMQC, HSQC n HMBC. MeTonbl 2D cnekTpockonuu B nay4yeHun Hebonblumx 6enkos (<10 k0a). NoeHTndgukaums
TUMNOB aMMHOKMUCNOTHbBIX ocTaTkos no cnektpam COSY, TOCSY n 1H-13C HSQC. MeTton nocnegosatenbHOro
oTHeceHus. OTHeceHUe chparMeHToB Benka, conepXawmx nposmH.
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Tema 5. Metonpbl 3D cnekTpockonuu

MeTtoabl 3D cnektpockonuu, ocHoBaHHble Ha Koppensauun saep 15N n 1H. Conpsixerne metoamk 1H-15N HSQC
(HMQC) c akcnepumeHtammn TOCSY, NOESY u ROESY. MeToabl nocnefoBaTenbHOr0 OTHECEHUS Bonee KpymnHbIX
6enkoB (8-16 kOa). OkcnepumeHT 1H-15N HSQC-NOESY-HSQC. 3D akcnepumeHTsl HNHA 1 HNHB. MeTeposiaepHbie
meTtoabl AMP B n3ayyeHun 6enkos, MedeHHbIx n3otonamu 13C n 15N. MocnenosatensHoe oTHeCceHWe BenkoBol Lenu Ha
ocHose akcnepmmeHToB HNCA, HN(CO)CA, HNCO, HN(CA)CO, HNCACB, CBCA(CO)NH. MeToabl KOMNbIOTEPHOMO
aHanuaa reteposgepHbix akcnepmumeHtos. Metogsl HNHAHB n HBHA(CO)NH ans otHeceHus curHanos 1H. Metogbl
OTHeceHnst 6OKOBbIX 3aMecTuTenein aMmMHokucnoTHelx octatkoB; HCC(CO)NH n HCCH-TOCSY.

Tema 6. PeKOHCTPYKLUSI CTPYKTYpbI U3 cniektpos AMP

NHIoeke xMnyeckux cosuroB 1 onpedeneHne BTOPUYHON CTpykTypbl Benka. Ctatnctniyeckme noaxoabl K onpeneneHnto
[ONYCTUMbIX 3HAYEHU TOPCUOHHbBIX YroB ¢ 1 Y. CTepeocneumpnyeckoe OTHECEHNE CUrHaN0B METUNEHOBbBIX MPOTOHOB
B B-NONOXEHUN 1 METWMBHBIX FPYMNMN OCTATKOB BanvHa v neiunHa. OnpegeneHne na skcnepumeHTtos AMP nonyctmumbix
3HaYeHUA TOPCUOHHBIX YrnoB ¢, Y, X1 n X2. AHanua cnektpos NOESY v onpeneneHne MexbaaepHbIX paccTosHui. 4D
cnekTpockonmsa SAMP kak MeTon yCcTpaHeHus HeonpeaeneHHOCTN B OTHECEHNM MeXbaaepHbIx agodpekTo Osepxaysepa.
MonyyeHue aHanormnyHoin nHgopmaumm nd 3D cnektpos 1H-15N HSQC-NOESY 1 1H-13C HSQC-NOESY.
N1epaumnoHHas npouenypa oTHeceHus 90 B npouecce pacyeta cTpykTypbl 6enka. MeToabl aBTOMaTMHECKOrO
oTHeceHns 930 B cnekTpax NOESY. Habop orpaHuyeHunii Ha MexbaaepHble PacCTOSHNAS U TOPCUOHHBIE Yriibl - OCHOBA
CTPYKTYPHBIX nccneposaHmin metogom AMP. MeTton ANCTaHLMOHHON reOMETpUM B KapTe3naHCKNX KOopamHaTax v
NPOCTPAHCTBE TOPCUOHHBIX YrnoB. Knaccuko-mMexaHn4eckoe onncaHne MexbsaaepHbix B3aumoaencTsmin. Bknan
LUCTAHUMOHHBIX Y TOPCUMOHHBIX OFPaHUYEHN B MOMHYIO SHEPrUIO cucTeMbl. MeToabl MUHUMK3aLMK 3Hepruu. Mpobnema
HaxoxeHus rnobanbHoro MuHUMyMa. MonekynsipHoli anHamuka. MeTton MeaneHHoro oTxura (simulated annealing) kak
cnocob HaxoxXaeHns rnobanbHOro MUHUMYMa SHEPrK cucTeMbl. OCHOBHBIE KOMMbIOTEPHBIE MPOFPaMMbl, UCMONb3YEMbIE
Ins pacyeTta cTpyKTypbl 6uomonekyn metofom AMP. CTpyKTypHble NCCNeaoBaHUS KOHCPOPMALMOHHO MOABUXHbIX
nenTuaooB.

Tema 7. KoHCTaHTbl CIIUH-CMIMHOBOIO U AUMNOJb-AUMNOSIbHOIO B3auUMO4encTBUs

Metog HMBC B noeHTugukaumm CoOCToOSHNS MMMAa30/bHOro Kombla rmuctuanHa. NaydyeHne KOHCTaHT MoHM3aLmm
KapOOKCUIIbHBIX Tpynn acrnaparnHOBOM 1 ryTaMUHOBOM KCNOThl. OCTaTOYHbIE KOHCTaHTbl AUMOMb-AMMONIbHOr0
B3aMMOLENCTBIS, KaK NCTOYHUK MHGIopMaLMy 06 OpreHTaUMM MOnekyn B MarHuTHoM none. Mpumenernne KO OB nns
pacyeTta CTpyKTypbl GrioMOneKy”n.

Tema 8. Cnoco6bl OpMeHTUPOBaHUSA GMOMONEKYN B aHU3OTPONHBIX cpeaax

MeTombl onpeneneHmnst 0CTaTo4HbIX KOHCTAHT AMMOMb-AUMNONbHOro B3auMoaencTemsl. Cnocobbl OpueHTUPOBaHNS
6rIoMOoneKyn B aHN30TPOMHbIX cpenax. OnpeneneHne opneHTaumm 6enkoBbix [OMeHoB. CkansipHble B3aMOAENCTBIS
yepes BOLOPOOHYIO CBA3b. OKCNepuMeHThI No namepernto koHctant hJHN n hdHC yepes ogHy, ose u Tpu cBSA3WN.
KoHcTaHTbl Yepes BOOOPOAHYHO CBS3b B HYKIEUHOBLIX KncnoTax, 6enkax n JHK-6enkoBbix koMnnekcax.

Tema 9. OcobeHHOCTU cnekTpoB AMP HykNneMHOBbIX KACNOT

OcobeHHocTu cnekTpoB AMP HyknenHoBbix knucnot. Aucnepcus xummnyeckmx casuros 1H. KoHdpopmaums pubosHoro
goparmeHTa. Livkn ncesnospaleHns 1 onmcaHne KOHPOPMaLUMOHHbIX COCTOSAHWI doypaHo3bl. BulmHanbHble KOHCTaHThI
cnunH-cnuHosoro B3ammogeictens 1H-1H n 31P-31P. MeTtoabl onpefneneHns KOHCTaHT CAVH-CMHOBOMO
B3aMMOOENCTBUS B HYKNENHOBbIX KcnoTax. MeToabl OTHECEHMS CUTHAN0B B OCTaTKax HyKNEMHOBbIX KUCIOT U MeTO4bl
nocnenoBaTenbHoro oTHeceHns. Ctepeocneuundnyeckoe oTHeceHne curHanos H2' n H2", H5' n H5".

Tema 10. AMP B nsyuyeHun aMHaMM4eCKMX CBOMCTB GMomonekyn

PacnpeneneHune 4acToT MONEKynsapHbIX ABMXEHMA. MexaHn3Mmbl penakcauun. Junonb-gnnonbHbie B3aMOLEeNCTBNS.
"omosagepHbin achdpekT OBepxay3epa 1 ero CBs3b C MEXbAAEPHbIM PACCTOSAHNEM U AUHAMWYECKUMUN CBONCTBaMU
monekynbl. amepeHune reteposigepHoro achdpekta Osepxaysepa X{1H}. SkcnepmMmMeHTbl N0 M3MEPEHMIO BPEMEH
penakcauuun T1 n T2. NamepeHune BpemMeHn penakcaumm Bo Bpalaiowencs cucteme koopanHat T1p. PyHkums
CMEeKTpanbHOWM NAOTHOCTY N METOAbI €€ annpPoKCMaLmMmn 4ns cgepuydeckor Yactuubl. Bpems koppensunm
BpalwarenbHou amddpy3nm yactuubl tTm. [NapameTp ynopsaoo4eHHOCTH ABnxeHns S2. Bpems koppensaumm BHyTPEHHUX
IOBUXEHWN Te.

Tema 11. Mpoueccbl XMMUYECcKOro obmeHa

NamepeHne ckopoctu xummnyeckoro obmeHa H—D. OnpeneneHne 3amTHbIX (0aKTOPOB aMUAHBLIX MPOTOHOB. V3yyeHune
BbICOKOAMMUTYIHBIX NPOLECCOB PaCKPbITUS-3aKPbITUS 6enKoBOl rnobynbl. OKCNepUMeHTanbHOE N3yyYeHe MexaHn3ma
pasBopaumBaHus 6enka. OBMeH aaep Mexay NONOXEHUSMM C pa3NuYHbLIMK naMopoBbiMK YacTtoTamu. ?Ring-flipping? n
€ro nNposiBneHve B bronornyeckux cucremax. Baammoneicrems 6enok-nuraHn. CunbHoe n cnaboe B3avmoaencTeme,
MeONEeHHbIV 1 BbICTPbLIA 0OMEH MeX Oy CBA3AHHBLIM U CBOOOAHBLIM COCTOSHUAMU. MeTo4bl M30TOMHOW hnnbTPaLIN 1
N30TOMHOrO PeaakTUPOBaHNS B U3YHEHUW KOMMNIEKCOB CUNBHO CBSA3aHHbIX nuraHgos. OctatoyHble KO OB B
onpeneneHun opreHTauum 6enok-nuraHa.

Tema 12. AMP B nayyeHUn MONEKYNSAPHbIX KOMMIEKCOB

SMP B n3y4eHnm KoMnnekcoB cnabo cBsi3biBaeMblx uranaoB. MeTtonbl, o0cHoBaHHble Ha nepeHoce A30. MepeHoc
KpOCC-KOPPENNPOBaHHOM penakcaunm un octatoyHblx KO OB B paBHOBECUN MeXay CBOOOLHLIM U CBA3AHHOM

cocTosHusaMu. Metonbl AMP-CKpUHMHra B noucke 61onormyecky akTneHbIX coeaunHeHuii. Metog SAR-by-NMR. MeTtonbl
STD (saturation transfer difference) n WaterLOGSY.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

am PAEKTPOHHBH
CrpaHnua 5 3 14. Il YHHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma OMcumnninHbl "SaepHbIi MarHUTHBIR pe3oHaHe 6uonormyeckmx 06bekTos"; 03.04.02 "durauka".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

AMP 6romonekyn: paclumgpoBKka CTPYKTYpbl 6ENKOB, HYKNENHOBLIX KMCNOT, 60K ? NraHiHbIe B3aMOLENCTBUS -
http://tulpar.kpfu.ru/enrol/index.php?id=590

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOoOyN0)

DOH[ OLIEHOYHbIX CPeaCTB Mo AUCUMUNIUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEACTB BK/HOYaET OLEHOUYHbIe
CpencTBa TEKYLEro KOHTPONSA U OLEHOYHbIe CPEICTBa NPOMEXYTOUYHOM aTTecTaLum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBIM pe3ynbTataM 06y4eHus Mo LUCLUMNINHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKNM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeHeHUs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNtoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (MOaynsi) npeanonaraeT N3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0by4atowmnMcst B OAHOM U3 OBYX BapUaHTOB (60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUIE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3aaHUA BbNNOTEYHbI
ooHA, AonmKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydvatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOM nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAMMO 41 OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyein nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensimu 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

Biological Magnetic Resonance Data Bank - http://www.bmrb.wisc.edu/
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James Keeler, Understanding NMR Spectroscopy, University of Cambridge, Department of Chemistry, Published by John
Wiley & Sons, 2010 - http://www-keeler.ch.cam.ac.uk/lectures/index.html

Lectures by James Keeler, Understanding NMR Spectroscopy - http://www-keeler.ch.cam.ac.uk/lectures/index.html

Nuclear magnetic resonance spectroscopy of proteins -
http://en.wikipedia.org/wiki/Nuclear_magnetic_resonance_spectroscopy_of_proteins

Protein NMR. A Practical Guide. - http://www.protein-nmr.org.uk/

Structural Biochemistry/Proteins/NMR Spectroscopy -
http://en.wikibooks.org/wiki/Structural_Biochemistry/Proteins/NMR_Spectroscopy

Structure Determination of Proteins with NMR Spectroscopy -
http://www.cryst.bbk.ac.uk/PPS2/projects/schirra/html/home.htm

9. MeToguueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoOMeHoaumm

nekuun MeToauueckne pekoMeHoauunm npun pa60Te HaL KOHCMEKTOM NeKUnin BO BPEMS NPOBEOEHNSA NEKLMUN.

B xone NeKLUMOHHBIX 3aHSATWI BECTU KOHCMNEKTUPOBaHWe y4ebHoro matepuana. Obpalats BHUMaHME
Ha karteropuun, QQOPMYIMPOBKY, pacKpbiBaKOLWME COAEPXAHNE TEX U NUHbIX ABIEHWNIA U NMPOLIECCOB,
Hay4Hble BbIBOObI N NPaKTUYeCKne pekoMeHaaunu, nonoXuTenbHblI OnbIT B OPaTOPCKOM UCKYCCTBE.
XenatenbHo ocTaBuTb B paboyrx KOHCMEKTax Nossi, Ha KOTOPbIX Aenatb NOMeTKM 13
pekoMeHOoBaHHOW NMTeparypbl, OMONHAKOWME Matepman npocnywaHHon nekumu, a Takxe
nogyepkmaaoLLme 0cobyto BaXXHOCTb TEX U UHBIX TEOPETUYECKMX NMONOXEHN. 3a8aBaTb
npenogasaTento yTO4HAOLME BOMPOCHI C LieNbio YSICHEHNS TeOPeTUYECKUX MONOXEHWIA, paspeLleHns
CMOPHbIX CUTYaLIMIA.

B xo4e noarotoBkM K CEMMHApaM M3y4uTb OCHOBHYIO MTepaTtypy, 03HAKOMUTLCS C AOMONHUTENbHOM
nnTepaTypoii, HOBbIMM MyBAKaUMSMI B NepPUOANHECKMX N3OAHUSX: XypHanax, raszetax u 1.4. Mpu
3TOM y4eCTb peKoMeHaaLuuy npenogasatens n TpebosaHns y4ebHol nporpammbl. [lopabatbiBath
CBOW KOHCMEKT Nekuun, genas B HEM COOTBETCTBYIOLWME 3annUcn N3 nutepaTypbl, peKoOMeH00BaHHOM
npenonaBaTenem 1 npeayCMOTPEeHHON y4ebHo nporpamMmoit. [oaroToBuTs TE3NCHI AN BEICTYMIEHNIA
Mo BCEM y4ebHbIM BOMPOCaM, BbIHOCMMbBIM Ha CEMUHAP.

CrpaHnua 7 n3 14.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHblie| 3anaHune npakTuyeckoin nabopaTtopHoi paboTbl

paboTbl O6bekT gunentuga ons uccnenoBaHUs MeToaamm cnektpockonumn AMP B npakTuyeckoi
nabopatopHoii paboTe BbibrpaeTcs npenonasaTenem, Beoywmm aucumnnmty. Moarotoeka obbekTa
LN CNEeKTPOCKOMMYECKOro uccnenoBaHns u pabota ctyaeHta 3a AIMP cnekTpoMeTpoM NpoBOANTCS
COBMECTHO C npenogasaTeneM. Habop 3anuceiBaeMbix LBYMEPHbIX KOPPENALMOHHBIX cnekTpos AMP
BbIBUpaeTcs Takum 06pa3oM, YTO OXBATbIBAET OCHOBHbLIE ACMEKThl M3y4aeMol AUCLUMIUHDI.
O6yyeHre aHanM3y LBYMEpPHbIX KOPPENSLMOHHBIX cnekTpoB AIMP nposoauTtcst npenonasaTenem Ha
CEeMUHAPCKOM 3aHSATUN.

TpeboBaHus k obpasuy ansg cnektpockonuun SAMP.

Ins AMP nccnenoBaHus Heob6x0oUMO NPUroTOBUTL NPEAOCTABNEHHbIN Npenoaasatenem obpasel
Imnentuaa, Tak 4tobbl ero MonsipHas KOHLEHTpauus B pactBope coctasuna 5mM. Pacyet HaBecku u
KOHLIEHTpaLMn BbINONHAETCS ans ctaHaapTHoi AMP amnynel anametpom 5MM 1 06 bemom 600MKn
ncxonsa N3 3HaHMSA MONEKYNAPHOM Macchl nentuaa. Vicnonb3yemblil B UCCnegoBaHny pacTBoOpUTenb:
cmecb D20 10%, n H20 90%.

3anucb cnekTpos AMP.

CnekTtpbl AMP 3anucbiBaloTcs Ha cnekTpomeTpe dmpmbl Bruker Avance 11l 600, npu Temneparype
obpasua 30C. Mpuctynas k 3anucu cnektpos AMP HeobxoaonMo:

1. YctaHoBuTb Heobxoanmyto Temnepatypy obpasua (30C).

2. Hactpoutb cTabunnsaumio MarHUTHOro Nons no curHany saep oenTepust pacTBopuTens.

3. BbINonHUTL HAaCTpPOiKy [OBPOTHOCTM Aatynka (komaHaa atmm).

4. lMpomnsBecTn HACTPOWKY OLHOPOAHOCTM MarHUTHOro nong (topshim gui).

5. Moactpoutsb kaHan ctabunuaauum curHana noka: OTperynmpoBaTb MOWHOCTbL NepeaTyunka,
KOShpMLMEHT ycuneHnsa n goasy curHana.

6. BeinonHuTb kanmbpoeky 900-umnynbca (komaHaa pulsecal).

7. OTperynnpoBatb NoAasneHne curHana Bobl NyTeM noabopa onTUManbHOrO 3HaAYEHUS HecyLel
4acToTbl (3HaYeHre napameTpa o1p, ¢ MCNONb30BaHNEM KOMaHbI gs).

8. MNepen 3anucbio HoBoro crnekTpa AMP BbINONHATL Npouenypy nogbopa KoagguLMeHTa YyCUneHms
npuemMHrKa (3HadyeHne napameTpa rg, 3anyckas komaHay rga).

9. 3anucatb ogHoMepH I cnekTp AMP ¢ nogaeneHvem Bogpbl. Yucno HakonneHuin ns=16.

10. 3anncatb AByMepHble roMo-koppensumnoHHblie cnekTpbl 1TH-1H-COSY n 1H-1H-TOCSY. Yucno
HakonneHun ns=2. PaspeleHne crnekTpos ycTaHoBuTb 2048 Ha 256.

11. 3anncatb AByMepHble retepo-koppensumnoHHble cnektpol 1H-13C-HSQC n 1H-1C-HMBC. Yucno
HakonneHun ns=8. PaspeleHne crnekTpos ycTaHoBuTb 2048 Ha 256.

12. Olns npeobpasoBaHus curHana CCU B cnektp SIMP ucnonb3oBatb komanay fp - ans
ofHOMepHoro cnekTtpa v xfb - Bcex ans AByMepHbIX CNEKTPOB.

13. CkOHBEPTMPOBATb NONYYEHHbIE CNEKTPbLI B doaiinbl goopmarta pdf ncnonb3ys BO3MOXHOCTH
nporpammbl Topspin, KOTOpbIe B fAanbHeWWeM NCNoNb30BaTh NS aHanM3a U OTHECEHWUS CUrHanos., a
Takxe 0N COCTaBNeHUs otTyeta.

NabopaTopHas npakTuyeckas paboTa AonxHa 6biTb 0popMieHa NocneaoBaTenbHo, FPaMoTHO U
pas3bopuuBo. [Npn BOZHMKHOBEHMM BOMPOCOB M0 OPOPMIEHMIO NabopaTopHON NpakTU4eckomn paboTsl
CTyLeHTy cnenyeT obpawarbcsi 3a KOHCy/bTauuen npenonasatento. Bpems, oTBeieHHoe Ha
BbIMOJIHEHNE KOHTPOMbHOW paboThl, onpenenseTcs npenoaasarteneM. 1o OKoHYaHWM OTBELEHHOMO Ha
BbIMOJIHEHME OTYET MO NabopaTopHO NpakTU4eckon paboTe caaeTcs npernonasatento ons
MPOBEpKMU.

AEKTPOHHBH
CtpaHnua 8 ns 14. BBl YHHBEPCHTET
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camoctosi- | CamocTosTenbHas paboTa CTyLEHTOB SIBNSIETCS O4HOM U3 OCHOBHbBIX (OOPM BHEAYAUTOPHOIN paboTol
TenbHas npw peanuaaunn y4ebHblx NaaHoB 1 NpPorpamm.
pabota CamocTosTenbHas paboTa ? 370 nosHaeatenbHas y4ebHas nesTenbHOCTb, Korna
rnocnenoBaTeNlbHOCTb MbIWIEHWUS YHEHUKA, Er0 YMCTBEHHbIX U MPaKTUYeCcKUX onepaunii n oeicTeunii
3aBUCUT 1 ONpeaensieTcs caMmuM CTy4eHTOM.
CtyneHT B npouecce 0by4eHnNst JONXKEH He TONIbKO OCBOUTL y4ebHYo nporpamMmy, Ho U NprnobpecTun
HaBbIKVM camMocToATeNbHOM paboTbl. CTyAEeHTY NpeaocTaBnseTcs BO3MOXHOCTb paboTtatb BO BPEMS
y4ebbl Bonee caMoCTOATENbHO, YEM yYawWwmMcs B cpeaHeit wkone. CTyaeHT OOMXKEeH yMeTb
nMnaHMpoBaTb U BbIMNONHSTL CBOIO paborTy.
Llenbto camocTosiTeNbHON paboTbl CTYOEHTOB SIBNSIETCS OBNaaeHne oyHaaMmeHTanbHbIMU 3HaAHUSIMU,
NpPoeCcCUOHaNbHbIMM YMEHUSIMU 1 HABbIKaMy OesSITENbHOCTM MO NPOGUIIIO, OMNbITOM TBOPYECKOIA,
nccnenoBaTenbCKoi AesTeNbHOCTU.
CamocTosiTenbHas paboTa CTyoeHTOB CrocobCTBYET Pa3BUTUIO CAMOCTOSITENBHOCTH,
OTBETCTBEHHOCTM 1 OPraHW30BaHHOCTM, TBOPYECKOrO NoAxoaa K peweHunto npobnem y4ebHoro n
NPOECCUNOHANIBHOMO YPOBHS.
CamocTosiTenbHas paboTa cTyaeHToB siBnsieTcs obsizaTebHbIM KOMAIOHEHTOM y4ebHoro npouecca
NS KaxOoro cTyneHTa n onpegensietcs y4ebHbIM nnaHoM. DopMbl caMocTosITENbHO paboThbl
CTYOEHTOB onpenenstoTcs npu paspaboTtke paboymx nporpamm 1 y4ebHbIX METOANYECKNX
KOMMNEKCOB OMCLIMMNINH coaepXaHUeM y4ebHOM ONCUMNINHDI.
CornacHo MNonoxeHns 06 opraHnsauumn caMocTosiTenbHoli paboTbl CTYAEHTOB HA OCHOBAHUK
KOMMETEHTHOCTHOrO NoAxoa K peannsaumm npogeccuoHanbHbix 06pasoBaTesNibHbIX NPorpam,
BUOAMU 3afaHuiA 415 CaMOCTOATENbHON paboThl SBASIOTCS:
- NS OBNafeHMsl 3HaHUAMK: YTeHne TekcTa (y4ebHurka, NepBoMCTOYHMKA, OONOMHUTENBHOM
nuTepaTypbl), COCTaBNEHNE NNaHa TeKcTa, rpadomyeckoe nsobpaxeHne CTPyKTypbl TEKCTA,
KOHCMEKTMPOBaHWE TEKCTa, BbIMMCKM U3 TekcTa, paboTa co CnoBapsiMv U CripaBoYHMKaMM,
03HaKOMJIEHWE C HOPMATUBHBIMU LOKYMeHTaMu, y4ebHo-nccnenoeatenbckas pabora, Ucrnonb3oBaHue
ayamo- 1 Buaoeosanunceii, KOMMboTEPHON TEXHUKN 1 VIHTepHeTa 1 ap.
- NS 3aKPeEnneHns n cucTemMaTmaaunn 3HaHmuin: paboTta ¢ KOHCNEKTOM nekummn, obpaboTtka TekcTa,
noBTopHas paboTta HafL y4ebHblM MaTepuanom (y4ebHrka, NepBONCTOYHIKA, AOMONHUTENBHOW
nuTepaTypbl, ayamo 1 Buaeo3anuceii, coctaBneHme nnaHa, coctaBneHue tabnuu ons
cuctemaTmaaunm y4ebHoro matepuana, oTBET Ha KOHTPONbHbIE BONPOChKI, 3anofHeHne paboyei
TeTpaau, aHanutuyeckas obpaboTka TekcTa (aHHOTUPOBaHME, PELLEH3POBaHNE, pedbeprpoBaHme,
KOHCMEKT-aHanu3 1 4p), 3aBepluieHne ayantopHbIX NpakTndeckmx paboTt U ogpopMneHne oT4EToB Mo
HMM, NOArOTOBKA My/bTMMeMa COOBIWEHN/00KNan0B K BbICTYMNNEHWNIO HA CEMUHApe (KOHdbepeHLMN),
mMaTepuanos-npe3eHTaumii, NoAroToBka pedgepara, coctasneHne 6ubnmorpagoun, TeMatnyeckmnx
KPOCCBOPAOB, TECTMPOBAHUE 1 Ap.
- NS (OOPMUPOBAHNS YMEHWIA: pelleHne 3a4a4 1 ynpaxHeHuin no obpasLy, pelweHne BapuaTuBHbIX
3aau, BbIMOMHEHWE YepTeXel, CXeM, BbINONHEHME pacyeToB (rpadouyecknx paborT), peweHne
CUTyaLMOHHbIX (NpodoeccrmoHanbHbIX) 3a4a4, MOAroToBKa K AeN0BbiM UrpaM, MpoekTUpoBaHme u
MOAENNPOBaHNEe pPasHbiX BUAOB 1 KOMNOHEHTOB NPOdoeccnoHanbHoi AesTeNbHOCTU, OMbITHO
aKcnepumeHTanbHas pabota, pedneKCUBHbIR aHanna NPodeccnoHabHbIX YMEHWA ¢
MCMNoMb30BaHNEM ayamno- 1 BUOEOTEXHVKMN U Op.
CamocTosiTenbHas pabota MOXET OCYLLECTBASTbCA UHAMBMAYANbHO MW rPynnaMn CTyLEHTOB B
3aBMCMMOCTU OT Lienn, 06 bemMa, KOHKPETHO TEMaTUKM CaMOCTOATENbHOM paboThl, YPOBHS
CNOXHOCTW, YPOBHSI YMEHWIA CTYAEHTOB.

AEKTPOHHBH
Crpannua 9 ua 14. BBl YHHBEPCHTET
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3aver JunchpepeHUMPOBaHHbIA 3a4eT Kak hopmMa NPOMEXYTOYHOIO KOHTPONS U opraHu3auum obydeHns
CNY>XUT NPUEMOM MPOBEPKU CTEMEHMN YCBOEHUS y4eDOHOro Matepmana u NeKUMOHHbIX 3aHSATUR,
KauyecTBa yCBOEHMUS 00y4aoWnMNCs OTAENbHbIX Pa3fenos y4ebHoM NporpamMmel, CROPMMPOBAHHbIX
YMEHWA N HaBbIKOB.

3ayeT NpoBOAMTCS YCTHO UM MUCBMEHHO MO PeLIeHMIO NpenoaasaTens, B 06beme yyebHol
nporpammbl. [penogasaTens Bnpase 3agatb SOMOMHUTENbHbIE BONPOCHI, MOMOrarlne BbiSICHATb
cTeneHb 3HaHWIA obyyarolerocs B npeaenax yuebHoro marepuana, BBIHECEHHOro Ha 3a4erT.

Mo pelweHnio Npenofasatens 3a4eT MoxXeT ObITb BoicTaBneH 6e3 onpoca ? no peaynstatam paboTbl
obyyarowerocs Ha NEKLUMOHHBIX U(MNK) NPaKTUYECKUX 3aHATUAX

B nepuon noarotoeky kK andochepeHUMpoBaHHOMY 3a4eTy obydaromecs BHOBb obpallaiotcs K
npoaeHHOMy y4ebHoMy MaTepuany. MNpn 3TOM OHU He TOMNBKO 3aKPENNSOT NOYYEHHbIE 3HAHNS, HO 1
nosy4aroT HOBbIE.

MonrotoBka obyyatowerocs k 3a4eTy BkoyaeT B cebs Tpu aTana:

* camocToaTenbHas paboTa B Te4yeHue npouecca oby4eHns;

* HernocpeacTBeHHas MOAroToBKa B AHW, MPeflWecTBYOWMe 3a4eTy Mo TeMaM Kypca;

* NOAroTOBKA K OTBETY HA BOMPOCHI, cofepxalumnecs B bunetax/rectax (npv NMCbMEHHOR oopme
npoBefeHnsa ouddepeHUMpoBaHHOro 3a4eTa).

Jlutepatypa ona noAroToBkuM K 3a4eTy pekoMeHayeTCs npenonasarenem.

JunchcpepeHUMPOBaHHbIA 3a4eT B MMCbMEHHOI hopMe NPoBOAMTCS NO Bunetam/Tectam,
0XBaTblBaOLWMM BECb NPONAEHHbIA NO AaHHON Teme matepwuan. 1o okoHYaHUW oTBeTa npenogasaTenb
MOXeT 3afaTb 0by4atoweMycst [OMNOMHUTENbHbBIE U YTOYHSIIOWME BONPOCHl. Ha NoaroToBky K OTBETY NO
Bonpocam buneta/tecta obyyarowemycs naetcs 30 MUHYT C MOMEHTA MONyyYeHns M buneta/Tecra.
PeaynbTathl audogoepeHLUnpoBaHHOro 3a4eta 06bsBNSAOTCA 0bydaroleMycsi nocne NpoBepKut
OTBETOB.

10. NMepeuyeHb MHGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOLWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMKN 0By4atoWMMNCS MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[4aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX MNONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO u yuebHbiM nnaHoM no HanpasneHuo 03.04.02
"Pusmka" n marmcTepckoi nporpamme "MegmumnHckas dusmka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B./1B.08.02 SlnepHbivi MarHUTHLIA Pe30HaHC BUOIOrMHeCcKmX
06BEKTOB

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpochunb noarotoskun: MegnunHckas ounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Ceprees H.A., OCHOBbI KBAHTOBOW TEOPUN SOEPHOO MArHUTHOIO pe3oHaHca [AnekTpoHHbIV pecypc] / H.A. Ceprees,
0.C. PsabywkuH - M. : JToroc, 2017. - 272 ¢. - Pexum pocTyna:
http://www.studentlibrary.ru/book/ISBN9785987047545.html

2. AHgpuraHoB A.M., KoHthopMaLMOoHHbIA aHanu3 6eNKoB: TEOPUS 1 NPUNOXEHNS [DNeKTPoHHbI pecypc] / A.M.
AngpuaHos - MuHck: Benopyc. Hayka, 2013. - 518 c. - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9789850815293.html

3. fpbiwes H.I"., dnsnyeckne Metoabl MCCNENOBAHUSA U UX NPAKTUYECKOE NMPUMEHEHNE B XMMUYECKOM aHannae
[SnekTpoHHbI pecypc]: YuebHoe nocobue / H. T. Apbiwes, 0. H. Mensenes, M. U. Tokapes, A. B. BypuxuHa, H. H.
KamkuH - M : lMpomeTeir, 2015. - 196 c. - Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785990613461.html

4. Pemnzos A.H., MeounuuHckas n buonornyeckas pmamnka [SnekTpoHHbIi pecypc] : y4ebHuk / Pemusos A.H. - 4-e nan.,
ucnp. n nepepab. - M. : TOOTAP-Menna, 2013. - 648 c. - Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970424841 .html

JononHutenbHasa nuteparypa:

1. Ycaues, KoHctaHTuH Cepreesund. [MpocTpaHCTBEHHOE CTPOEHNE aMUIOMAOrEeHHbIX MeNTUA0B N X KOMMNEKCOB C
MoZeNbHbIMM MeMbpaHamu B pacTBopax Metoaamm cnektpockonun SAMP [TekcT: anekTpoHHbIV pecypc] : aBTopedpepart
JyccepTaumm Ha CoMcKaHme y4eHom CTeneHu KkaHanoaTa omsnko-MaTremMaTtnyeckmx Hayk: cneumanbsHoctb 01.04.07 -
gou3vKa KOHIEHCUPOBaHHOMO cocTosiHuS / Ycades KoHcTaHTuH Cepreeeud ; depgep. roc. aBT. 06pasosart. y4pexaeHne
BbiCcLW. Npodp. obpasosanus 'KasaH. (Mpueonx.) dpenep. yH-T', [Kagp. 0bw. ousvku, Nlab. AMP UH-Ta domaukm]. -
OnekTpoHHble AaHHble (1 pann: 1532 K6) .- (KasaHb, 2013) .- 3arn. ¢ akpaHa. - URL:
http://libweb.kpfu.ru/z3950/referat/2013-194.pdf

2. Ecoumos, Cepreit Bnagumnposuy. MpocTpaHCTBEHHOE CTPOEHNE BNONOrMYECKU aKTUBHbIX MENTUAOB B PACTBOPAX U B
KOMIMNEKCE C MOLENbHOW MEMBPAHOI MO AaHHbIM [BYMEPHbLIX METOL0B criekTpockonuu AMP [TekcT: OneKTpOHHBbIi
pecypc] : aBTopedbepar guccepraumnm Ha COMCKaHNe y4eHoW CTeneHn kaHanaara uanko-MaremMaTmyeckux Hayk :
cneumanbHocTb 01.04.07 - duranka KOHOEHCTPOBAHHOMO cocTosiHus / EcoumoB Ceprein Bnaovmuposuy ; [Kad. obu.
puauku, J1ab. AMP UH-Ta pmankm KazaH. (Mpreonx.) doenep. yH-Ta) .- OneKTPoHHbIE TEKCTOBbIE AaHHble (1 dhaiin:
1385 K6arnT) .- (KasaHb, 2013) .- 3arn. ¢ akpaHa .- bubnvorp.: ¢. 22-23 (16 Ha3B.) .- [loOKyMEHT SABNSIETCS 3NEKTPOHHOIA
Konuer opurmHana: NpocTpaHCTBEHHOE CTPOEHME BMONOrMYEeCKN akTMBHBIX MENTULOB B PACTBOPaXx 1 B KOMMNEKCE C
MOLENnbHOW MEMBPAaHOi Mo AaHHbIM ABYMEPHbIX METOA0B criekTpockonuu SMP: aBTopedoepar amccepraumm Ha
COMCKaHWe y4eHomn CcTerneHn kaHanoara usnko-maremMaTnyecknx Hayk: cneumnanbHocTtb 01.04.07 - gousmka
KOHOEHCMPOBaHHOro coctosiHus/ Ecoumos Cepreii Bnagnmmposny; [Kadp. obw,. comnauku, J1ab. AMP UH-Ta comanku
KasaH. (MpuBonx.) doenep. yH-1a).-- KasaHb, 2013.-- 23 c., BkA. 06n.: un.; 21.-- doHponepxartens Hb KasaHckoro Y. -
URL: http:/libweb.kpfu.ru/z3950/referat/2013-052.pdf

3. Kapartaea, ®apnna XangaposHa. Cnektpockonusa SIMP B opraHnyeckon xummn. Xummyeckne casurn 1H n 13C:
[y4ebHoe nocobue] / ®. X. Kapataesa, B. B. Knoukos. - KasaHb: KazaHckuit yHusepcutet, 2013. - 130 c. - URL:

https://shelly.kpfu.ru/e-ksu/docs/F1708660505/SPEKTROSKOPIYa.YaMR.V.ORG..HIMII..Chast.I...New_2013.posl...pdf

4. CeBepvH E.C., Buoxumuns [9nekTpoHHbIi pecypc] : yuebHuk / Mon pen. CesepuHa E.C. - 5-e usga., ucnp. n gon. - M.:
F'SOTAP-Megua, 2012. - 768 c. - Pexum goctyna: http://www.studmedlib.ru/book/ISBN9785970423950.html
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Hanpasnenue nogrotosku: 03.04.02 - dusvka

Mpochunb noarotoskun: MegnunHckas dounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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