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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: CrpykTypa u 1uHaMuKa MeMOpaHHbIX OenkoB MeTogoM SIMP
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa Onopuznku

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: W.B. ManyxoB, 1-p OHOJI. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpsl onogusuku 28.01.2025



AHHOTANMA

Hucuummaa  «CTpykTypa W AWHaMuka  MeMOpaHHBIX — OenkoB  meromoM  SIMP»  sBusercs
CHEIHAaIN3UPOBAHHBIM KypcoM Mpo(eccroHaNbHOTO UKIA YUeOHbBIX AUCHUILTUH OMO(U3NIECKOTO TPOGUIIS
oOyuenust JIOU, koTopast 3HaKOMUT cylIaTesied ¢ MHCTpyMEHTapueM coBpeMeHHOH SIMP-crexrpockonuu
BBICOKOTO paspereHus. Ciymareny nu3ydar Jyqilue NPakTUKU U y3HAIOT O BaXKHEHIINX JOCTHKEHHUSIX METola
B IPUMEHEHHUH K HAyKaM O >KU3HHU.

1. leau u 3apauu

Meap AUCUMNIMHBI

O3HakOMHTH CiymIatenell ¢ WHCTpyMEHTapueM coBpeMeHHON SMP-cekTpocKkonuu BBICOKOTO
paspewenns. CiymaTeny U3ydar JIyqllie IPakTUKA U Y3HAIOT O BaKHEHIINX JOCTHKEHHUSIX METOAA B
IIPUMEHEHHUH K HayKaM O >KU3HU.

3agauu AU CHUILIHHBI

1) ¢dopMupoBanue 0a30BBIX 3HAHUM O MPUHIMIIMAIBHOM  YCTPOHCTBE COBPEMEHHOTO
SAMP-cieKTpOMETPA U KITIOUEBBIX TOCTHKEHHUAX C MOMEHTA MOSBICHUS METOAA IO COBPEMEHHOCTH;

2) o0y4eHue CTyACHTOB HHTEPIPETUPOBATH OAHOMEPHBIN POTOHHBIN U yriepoaHblil IMP-cnexTp asns
Moutekyn maccoit 50-300 [a;

3) oOyueHHe CTyACHTOB YCTaHABIMBaTh XHMHUYECKYIO CTPYKTypy MOJEKYIbl 10 JaHHBIM
SAMP-cIeKTpOCKOIINH U MacC-CIEKTPOMETPHH;

4) oOydeHHUE CTYICHTOB BBITIOJIHSITH MOCICI0BATEILHOC OTHECCHHE CUTHAJIOB IS N30TOIMHO-MEUCHBIX
OEJIKOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,

YK-1 CriocobeH ocyecTBIsATh KpUTHUECKUN
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BhIpabaThIBaTh
CTpaTeruro AecTBui

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00JIacTH cBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCUOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSTENIBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, 3a7a4d, GOpPMYIMPOBAHUS BBIBOAOB M OLIEHKHU ITOJyYEHHBIX
MPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOWpPATh CIIOCOO
HH(OPMAIOHHO-KOMMYHUKAIlHOHHBIX [IPOBEAECHUS HAyYHOT'O UCCIIENOBAHMS

TEeXHOJIOTHUH




[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTL HAYYHBIE
HCCJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIEeLUATN3UPOBAHHBIMU TTAKETAaMU TPUKIIQTHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaTh:

1) Bo3moxxnoctu coBpemerHoil IMP cniekTpockonuu, MpenuMyIecTBa 1 OrpaHUICHUST METO/1A;
2) OcHoBHble THIBI IMP-3KCTIEpUMEHTOB, YMETh UX UCIIOJIB30BaTh B padoTe;

3) Crpareruto paboTbl C HU3KOMOJIEKYISIPHBIMU COEAMHEHUSIMH MeToaoM SIMP;

4) Crpareruto paboThI C BOIOPACTBOPUMBIMH H MEMOpaHHBIME Oenikamu MeTozioM SIMP.

YMETh:
1) MHcmomb3oBaTh OCHOBHBIE 3aKOHBI
JIeSITeIIbHOCTH,

2)
3)
4)
5)

BJIAJETh:
1)
2)

CCTCCTBCHHOHAYYHBIX JUCHUIUJIMH B HpO(beCCHOHaJILHOﬁ

paboTrarhk ¢ Hay4HO-TEXHUYECKOHN nH(pOopManren;

BBIIEJIITh U CUCTEMAaTU3UPOBaTh OCHOBHBIE UEU B HAYUHBIX TEKCTaX;

KPUTHUYECKU OLIEHUBATH JIIOOYIO OCTYNAIONIYI0 HH(POPMALIHIO, BHE 3aBUCUMOCTH OT HCTOUHHUKA;
IIPU PELIEHUH UCCIIEN0BATENbCKUX U IIPAKTUYECKUX 3a]jad TeHEPUPOBATh HOBBIE UICH.

HaBbikamu BbIOOpa METOJIOB M CPEJICTB PEIICHUS 3a71a4 NCCIICA0BAHMS;
METOIAMU TEOPETUUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCICAOBAHUS;

3) HaBBIKaMH TIOMCKa (B TOM YHCIIE C UCHOJIH30BaHWEM WH(POPMAIMOHHBIX CUCTEM M 0a3 JaHHBIX),
00paboTKH, aHAJIM3a U CUCTEMATH3AINN HHPOPMAIIHH;
4) HaBBIKAMU KPUTHUYECKOTO aHAIIM3a M OIICHKH COBPEMEHHBIX HAYYHBIX JIOCTKCHHH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Bgenenue B IMP cnekrpockomnuio 2 2 2
2 SAMP HU3KOMOJNEKYISIPHBIX COeTMHEHUIN 2 2 2
3 SAMP OenkoB u CTPYKTypa ) ) )
OronoIMMepoB
4 Obpaborka SIMP  cnekrtpoB  (signal 3 3 3
processing)
5 Junamuueckue nponeccel B AMP 3 3 3




MonexynspHsle MEXaHU3MBbI
6 OHMOJIOTHYECKOM dbyHKUIMN OenKoB 3 3 3
MeronoM AMP
Hroro yacos 15 15 15
IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. Beenenue B AMP cniekTpockonuio

Coznanme Mmertofa B cepeanHe XX Beka. KitoueBble stambl sBomronuu SIMP: cBepxmpoBossiiue
BBICOKONIONbHBIE Maruuthl, Dypee-SAMP, nBymepHas u MHoromepHas SMP-cnekrpockomnus,
H30TONHOE MEYEHUE, KPUOTEHHO-O0XJIAKICHHbBIE TaTUUKU.

2. SIMP HU3KOMONEKYISAPHBIX COCTUHEHUIN

AHnanmu3z mnpotroHHoro SIMP-cmekTpa: XWMHUYECKMl CHBWI, HWHTErpal, MYJIbTHILIETHOCTb.
Orpannuenuss nporonnoro SAMP. JIBymepubiii SIMP Ha ecrecTBEHHOM COIAEpKAaHUM H30TOIIOB:
cnektpsl COSY, TOCSY, HSQC, HMBC. Brigenenne CHMHOBBIX CHCTEM, QJITOPUTM aHaIH3a
cnektpoB. CoBMecTHOE HCHONb30BaHHEe SIMP-CeKTpOCKONUM M Macc-CIIEKTPOMETPUH BBICOKOTO
pa3pelueHys Ui yCTaHOBICHUSI XUMUUYECKON CTPYKTYpPbl HU3KOMOJIEKYIJISIPHBIX COEIMHEHUH.

3. SIMP GenKoB u CTPYKTypa OMOTIOIMMEPOB

Crparerun paboThl ¢ HATUBHBIMU M M30TONHO MeueHbIMU Oenkamu. [locnenoBarenbHoe OTHECEHHE
CUTHAJIOB, XapaKTEpHble CHUHOBbIE cuUcTeMbl 20 aMHHOKUCIOT. bnuskue, cpemHue U AanpHHUE
NOE-koHTaKTBI, 0cOOEHHOCTH anb(a-CrUpaNtbHBIX U OeTa-CTPYKTYpHBIX OenKkoB B criekTpax SIMP.
Pacuer ctpyktypsl 6enka o naHHbM SIMP.

4. O6pabotka IMP cnexTpoB (signal processing)

Orpannuenue kinaccuueckoro @ypbe mnpeoOpa3oBaHMs NPH PETUCTPALUU CIEKTPOB OOJBIION
pasmepHoctu. Crparerun HenonHoro commaupoBanusa (NUS, Non-Uniform Sampling), wnx
onTuMu3anusa. MeToapl peKOHCTpYKLuU curHana SIMP 1o HernonHsIM JaHHBIM.

5. [Innamuueckue npoueccsl B AMP

Penakcanus sipepHbIX cnuHOB. CBSA3b peslakcallié ¢ pa3MepoM MOJIEKYJbl M BHYTPUMOJIEKYISIPHOM
JUHAMUKOW. XUMHUYeCKUI/KOH(POpMaOHHbBII 0OMEH.

6. MonekyssipHbIe MeXaHU3MbI Ononornueckoi GyHkuuu 6ei1koB merogom SIMP

SAMP Tereposinepnas SIMP-criekTpockonusi Kak METOJ WHTETPATUBHOW CTPYKTYpHOW OHONOTHU U
onodmuku. CTpyKTypHO-TUHAMUYECKHE CBOWCTBA OEIKOB W WX Ouoiornyeckas (yHKITHUS.
Kondopmaronnsle TepecTpoiikKd ¥ CTPYKTYPHO-(QYHKIIMOHAJBHBIE JIETEPMHUHAHTHI  OCIKOB.
MexMoneKynsapHble B3aUMOACHCTBUSL O€IKOB B MeMOpaHe M HMX pOJb B MEKKIETOUYHOU
curHanu3anuu. lIpuMepbl MOJNEKYISPHBIX MEXaHW3MOB (YHKIUH OEIKOB B HOpME U TpHU
3a00JIeBaHUsAX OpraHu3Ma (HelpoAereHepaTuBHBIX U OHKOTCHHBIX ).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



VYuebHas ayquTopHsi ¢ MEAMAPOEKTOPOM U 3KPAHOM, IOCTYTIOM B ceTh MIHTEepHET.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Metojipl B MOJEKYISIpHO# OModu3uKe: CTPYKTypa, QyHKIuUs, TuHaMuka [Texct] : B 2 T. : yue®.
nocobue myis By3oB / WM. Cepmarok, H. 3akkan, [x. 3akkan .— M. : KI[Y, 2009 — T. 1. - 2009. - 568 c.
2. Metozpl B MOJICKYIISIpHON Onodusuke: cTpykTypa, GyHKuus, tuHamuka [Texct] : B 2 T. : yue0.
nocobwue st By3oB / WM. Cepmiok, H. 3akkau, /x. 3akkan .— M. : KJ1Y, 2009 .— T. 2. - 2009. - 736 c.
3. Macc-cniekrpoMeTpus B opranuieckoit xumuu [Tekcr] : yue6. mocobue st By30B / A. T. Jlebenen
— M. : BUHOM. JIa0. 3uanwii, 2009 .— 493 c.
4. Beenenue B kypc crnekrpockonuu IMP [Teker] = NMR spectroscopy/X. ['tonrep , -M., Mup, 1984
5. J. Cavanagh (2006) «Protein NMR Spectroscopy. Principles and Practice», Academic Press.
6. Mass spectrometry basics. Eds. C.G. Herbert, R.A.W. Johnstone. 2003 CRC Press.
7. New and emerging proteomic techniques. Eds. D. Nedelkov, R.W. Nelson, Methods in molecular
biology, 328. 2006, Humana Press.
8. "Proteomics of human body fluids: principles, methods, and applications" Ed: Visith
Thongboonkerd. 2007, Humana Press.
9. LC-MS/MS in Proteomics. Eds. P.R. Citillas and J.F. Timms, Methods in molecular biology, 2010,

Humana Press.

JlomonHuTenpHas IUTEpaTypa
1. IMP B omHOoM U ByX M3Mepenusx [Texcr]| = Principles of nuclear magnetic resonance in one and
two dimensions/b. OpHcrt, [Ix. bonenxayseH, A. Bokays , -M., Mup, 1990
2. 2. Hepoym. CoBpemennsie MeToasl AMP mist xumudeckux uccnenoBanuii. Mocksa, Mup, 1992.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

OTkpbIThIE 0a3bl JAHHBIX XUMUYECKON B MenKo-Ononorndeckoit nadopmarmu (Chembl, drugbank,
gencards, pubmed, GEO)

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

I[Tpu mOArOTOBKE M MPOBEACHHUH JICKIIMOHHBIX 3aHATHUI UCIIONB3YETCS CETh HHTEPHET.
Kpowme Toro, ucnoneiyercs Libre Office, a Takke rpaduyeckuii maker Ink Scape.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

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

B pesynerare m3ydeHWs NHUCLHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONpPEAEICHUS W NOHATHSA,
YMETb IPUMEHSThH [10JIyUYEHHbIE 3HAHUS AJIS PELICHUs Pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENLHOM Pa0OThI CTY/ICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEIHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.



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

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



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 IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

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 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

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

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3maer u cnoco0eH  HCIOIb30BaTh B
npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTalbHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
poeCcCHOHANBHOM e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKIIAQTHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

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

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynprare wusyuenuss aucuuiuinHbl «CTpyKTypa W AMHAMHKa MeMOpaHHBIX OeiakoB meronoMm SMP»

00yJaromuiics JOmKeH:

3HATb:

1) BosmoxkHocTu coBpemenHoi SIMP criekTpockonuu, MperuMyIiecTBa U OrpaHUYeHHs METO/IA;
2) OcuoBuble THIBI IMP-3KCTIEpUMEHTOB, YMETh UX UCIIOJIB30BaTh B padoTe;

3) Crpareruto paboThl ¢ HU3KOMOIIEKYISIPHBIMU COEAMHEHUSAMH MeToioM SIMP;

4) Crpareruto pabOThI C BOZOPACTBOPUMBIMU U MeMOpaHHbIMH OenikamMu MetofoMm SIMP.




YMeETh:
1) Hcnonp3oBaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCLHUIUIMH B MPO(hecCHOHATbHON
JeSITETLHOCTH;

2) paborarb ¢ HayYHO-TEXHHYECKOH MH(OpMaIIei;
3) BBIACTATH U CUCTEMATH3UPOBATh OCHOBHBIE HJIEH B HAYYHBIX TEKCTaX;
4) KpUTHYECKH OLICHUBATH JIOOYIO MOCTYMAIONIYI0 HHPOPMALUIO, BHE 3aBUCUMOCTH OT HCTOYHHKA;
5) mpu peleHur UCCIIe0BaTeNbCKUX U PAKTHUECKHX 3a/1a4 TeHEPUPOBATh HOBBIC HJICH.
BJIa/I€Th:
1) HaBbikamu BEIOOpa METOMIOB M CPEJICTB PEIICHUS 3a/1a4 UCCIICIOBAHMUS;
2) MeToJamMH TEOPETHUYECKOTO M SKCIIEPUMEHTAJILHOTO UCCIIEJOBAHUS;
3) HaBBIKaMH TIOMCKa (B TOM YHCIIE C UCHOJIH30BaHWEM WH(POPMAIMOHHBIX CUCTEM M 0a3 JaHHBIX),
00paboTKH, aHaJI13a U CUCTEMaTH3aluy HHPOPMALIH;
4) HaBBIKAMU KPUTHUYECKOTO aHAIIM3a M OI[CHKH COBPEMEHHBIX HAYYHBIX JIOCTKCHHH.

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

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOTo Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. bazossie mpunnuIe! SIMP, pacTBOpUTENb, XUMHUUECKHUI CIBUT, MYJIbTHILIETHOCTH, UHTErPaj

2. ®ypoe SAMP, aeymepnas AMP-cnexrpocokmnusa, NOESY, COSY, TOCSY, HSQC, HMBC

3. Metojipl olpeiesieHus CTPYKTYPhl HU3KOMOJICKYIISIPHBIX coequaenni, IMP/macc-

4. CIEKTPOMETPUS/XUMHUYECKUH CHHTE3

5. Ocobennoctu SIMP-cniekTpockoniu OEITKOB, H30TOITHOE MEUEHUE, OTPAHUICHUS METOIA

6. MeToaMKN OTHECEHMs CUTHAJIOB B CHEKTpax OenkoBMeTonbl MOIy4eHHs! CTPYKTYpbl OCJIKOB IO
naaHbIM SIMP: uctounuky nHpOpMaLMU O CTPYKTYPE B CIEKTpax, CIIOCOObI pacyeTa CTPYKTYPbI

7. SAMP-penakcanus M TOABHKHOCTb, HCCIEIOBAHUE PABHOBECHOW KHHETHKH W TEPMOJUHAMHUKHU
npoueccoB Meronamu JAMP-cniekrpockonuu

8. Crparerun HenonHoro comiumposanust (NUS, Non-Uniform Sampling), ux ontuMuzanusi.

9. Cps3p penakcallud €  pa3MEpOM  MOJIEKYJIbl W BHYTPUMOJIEKYJISIPHON  JAMHAMHUKOMH.
XUMU4eCKUI/KOHPOPMALMOHHBIH 00MEH.

10. MeToarKn OTHECEHUS! CHUTHAJIOB B CIEKTpax OeIKoBMeTonpl MOMy4YeHHUs CTPYKTYpbl OENKOB IO
nanHbIM SIMP: ructounnky nHGOpPMAIIHK O CTPYKTYpPE B CIEKTPax, CIIOCOObI pacyeTa CTPYKTYPHI.

11. AMP-penakcanusi ¥ TOABUKHOCTb, HCCIENOBAaHHE PABHOBECHON KWHETHUKA W TEPMOAWHAMUKH
npoueccoB Mertogamu SIMP-cniekTpockonu.

12. Kon¢opmannoHHbIE NEPECTPORKH U CTPYKTYPHO-(PYHKLIMOHAIbHBIE AETEPMUHAHTHI OEJIKOB.
MexMoneKyIsipHble B3aUMOICHCTBUS OEIIKOB B MEMOpaHe U MX POJb B MEKKJIETOUHON CUTHAIM3ALIUH.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



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

Ouenka xopomo 6 6ajuioB - BEICTABISIETCS 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.

OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, IpaMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA IPAKTHKE, HO JOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka ynOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OreHKka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO porpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh MOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaii - BBICTABISACTCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
cozepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpydeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

3a4€T mpoBOOUTCS B YCTHOHM (opMe 1o OuseraM. B kaxmaom Ouiere mpeacTaBieHo ABa TEOPETHYECKUX
Borpoca. [Ipu nposenenun 3auéra obyqaroniemycs npeaocrasisercss 30 MUHYT Ha ToAroToBKy. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO aCTPOHOMHYECKOT0 yaca.



