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)

N0 THCHUTIJINHE: Bbuonndopmaruka u MozienupoBaHue
10 HANPABJIEHHIO: 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:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2
[IporpamMmy cocraBunu:

W.IO. I'ymun, phd (x.¢.-M.H.)
A.A. AnyuuHa, KaHa. OMOJI. HAYK

[Iporpamma obcyxaeHa Ha 3aceqannu kadenpsl onodgusuku 28.01.2025



AHHOTANMA

Z[I/ICL[I/IHJ'II/IHa OCBCIIACT BOIIPOCHI MPUMCHCHUSA (1)I/ISI/I‘-IGCKI/IX MCTOAOB HCCIICAOBAHUA [JIsI PCIICHUA

MPHUKIIAHBIX MEINKO-OMOIIOTHYECKUX 3a71ad.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Llenms kypca - copMupoBaTh y 00yHaIOMIMXCS LETOCTHOE MPEACTABICHHE O TEOPETUIECKUX OCHOBAX H
OCHOBHBIX METOJaX MOJICKYJSPHOW OMO(MU3MKH, 0 OMOPU3NKE MEMOpPaHHBIX MPOIECCOB, CTPYKTypE U
(YHKIIMOHMPOBAaHUM OHMOJOTHYECKMX MEMOpaH, OCHOBHBIX METO/aX HCCIICOBaHUS MEeMOpaHHBIX
IPOLIECCOB, O TEOPETHYECKUX OCHOBAX M OCHOBHBIX METOJIAX M3y4eHHs (HOTOOHONIOrHIECKUX
NPOIIECCOB, O TEOPETHYSCKMX OCHOBAX M OCHOBHBIX METOJax paJuallMOHHOW Onodusuku, 00
OCHOBHBIX OMO(U3MUECKMX METOIaX PErucTpaluM IoKaszaTesneil (yHKIMOHAJIBHON AeATEIbHOCTH,
NPUMEHEHHE TIOTyYSHHBIX 3HAHUI U HaBBIKOB B PEHICHNH PO(eCcCHOHATBHBIX 33/1a4

33]13‘[1/[ JAUCHUIIINHBI

1) 3HAaKOMCTBO OOYYAIOMIMXCS C TEOPETHYSCKUMH OCHOBAMU W OCHOBHBIMH METOaMH MOJICKYJISIPHOM
onopuznKn

2) 3HakoMCTBO oOyuarommxcs ¢ OuopU3MKOH MeMOpaHHBIX MPOIIECCOB,
(YHKIMOHMPOBaHUEM OMOJIOTHYECKUX MEMOpaH

CTPYKTYpOll U

3) 3HaKOMCTBO OOYYarOUIMXCS C TEOPETUYECCKUMH OCHOBAMH M OCHOBHBIMH METOJIAMH paJUallMOHHON
onoduznKn

4) 3HaKOMCTBO OOYYaroOIIMXCS C OCHOBHBIMU OMO(DH3MYECKUMH METOAMH PErHCTpPAIMU ITOKa3aTeNe
(YHKIMOHATIBHOW JIESTENPHOCTH, NPUMEHEHHEM IIONYyYCHHBIX 3HAHWUH W HABBIKOB B PELICHHU

podeCCHOHANTFHBIX 3a]1a4d

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0yacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT W CcOOCOOCH  HUCIOJB30BaTh B
npoeCCUOHANBHON  JeSTeNbHOCTH  (yHIaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpHU
peleHny 3a1a4 MpoQecCunoHaNbHON e TeTbHOCTH

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MIK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIHE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

yMEThb

1) Teoperndeckue OCHOBHI U OCHOBHBIC METOJIBI MOJICKYJISIPHON OHO(DU3UKH

2) Teopernueckne OCHOBbI OMO(PHU3MKN MEMOpPaHHBIX MPOILECCOB, CTPYKTYPHl U (PYHKITMOHUPOBAHHS
OMoNIOrMYecKux MeMOpaH

3) Teopernueckue OCHOBBI 1 OCHOBHBIE METO/IBI PAANALIMOHHON OHODU3UKH

4) OcHoBHbBIE OMO(PU3NUECKUE METONIBI PETHUCTPALUK MOKa3aTenei (pyHKINOHAIBHOU AEATEIbHOCTH,
NpUMEHEHHE TTOJyYeHHBIX 3HAaHUI U HAaBBIKOB B PEIICHUH MPO(ECCHOHANIBHBIX 337134

1) dopmynupoBars ¥ IIAHUPOBATH 33JIa4U HUCCIIEJOBAHUIN B MEAMIIMHCKON OMOQHU3NKY;

2) C MOMOLIBIO MEPCOHATBFHOIO KOMIBIOTEpPAa HAXOAUTh Oubimorpaduyeckyro HHGOPMALHIO MO
3aJJaHHOU TEMaTHKE;

3) BOCHpPOM3BOIOWTH COBPEMEHHBIE METOHIBI HCCIEIOBAHUS W pa3padarbiBaTh HOBBIE METOJMUYECKHE
MOAXO/BI IS PELICHUS 3a/1ad MEINKO-ONO0IOTHYeCKUX UCCIIeOBAaHHH;

4) wWCnoNB30BaTh TEOPETUUECKHE W METOAMYECKUE MOAXOMBI JUIsl U3YUYCHHUSI MPUPOABI U MEXaHU3MOB
pa3BUTUS 1ATOJIOTUYECKUX IIPOLIECCOB;

5) omnpenensiTh U OLEHUBATh BO3SMOXXHOCTH MOJECIIMPOBAHHS [TATOJIOTHYECKUX MPOLIECCOB;

6) uCmonb30BaTh NPOrPaMMHBIE CHCTEMbI Al 00pabOTKM HKCIIEPUMEHTANbHBIX M KIMHHUYECKUX
JaHHBIX, U3YYCHUSI OMOXMMHUYECKHX MPOLIECCOB B OpPraHU3Me.

7) BBLOEIATH U CUCTEMATU3UPOBATh OCHOBHBIE HJIEU B HAyUHBIX TEKCTaX;

8) KpUTHYECKH OLIEHUBATH JIIO0YIO MOCTYNAIONLYI0 HH()OPMAIIHIO, BHE 3aBUCMIMOCTH OT UCTOYHHUKA;

9) reHepupoBaTh HOBbIE UJIEU U METOINYECKUE PEIICHUS;

10) ocymIeCTBIATh MPOSKTHPOBAHUE CBOCH HAYYHOU ACSITEILHOCTH;

11) mpencTaBisATh CBOM Hay4YHBIE PE3YNIBTAThl B YCTHBIX JOKIAaX.

BJIAJIETh:

1) MeronMKamM IUTAHUPOBAHUS U Pa3pabOTKH CXEMbI MEAUKO-OMOIOTUIECKUX IKCIIEPUMEHTOB;

2) OCHOBHBIMH METOJaMH JIAOOPAaTOPHO-OMOXUMHUYECKOM U MHCTPYMEHTAIbHON INarHOCTHKH;

3) cnekTpoOTOMETPHUUECKUM aHATU30M PA3JIMYHBIX OMOIOTHYECKIX CHCTEM;

4) TeopeTHMYECKUMH U METOAMUYECKUMU MOAXOJaMM AJISl U3yUEHUs IPUPOJbl U MEXaHU3MOB Pa3BUTHUS
MaTOJIOTMYECKUX MPOLIECCOB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Meronpl momcka M aHanm3a OEIKOBBIX 10 20
[OCJIEA0BATEIbHOCTEMN.
) MeTo/bl KIacCHYeCKOTO MOACITUPOBAHUS 3 16
OMOMOJIEKYII.
3 Meroabl  MOAEIMPOBaHHS  KBAaHTOBOM 12 24
MEXaHUKH OMOMOIIEKYI.
Hroro wacos 30 60




IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Beenenue

Uenu u 3amaun Kypca. [loBropeHre 0CHOB OMOXMMUH U MOJICKYIISIPHON OMOJIOTHH

2. DaexTpuvecKas IpOBOAUMOCTb OPTaHOB U TKaHEH.

MeTopl n3MEPEHUSs SICKTPUIECKON TPOBOJUMOCTH OPTraHOB M TKaHEH.

3. Obue 3aKOHOMEPHOCTH PabOTHI OPraHOB YyBCTB

Buoduznueckre 0CHOBBI 3peHus], C1yXa, OOOHSHUSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi ¢ MEAMAPOEKTOPOM U 3KPAHOM, IOCTYTIOM B ceTh MIHTEepHET.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. Metojpl B MOJEKYISIpHO# OnModu3uKe: CTPYKTypa, QyHKIUs, TuHaMuka [Texct] : B 2 T. : yue®.
nocobue myis By3oB / WM. Cepmarok, H. 3akkan, [[x. 3akkan .— M. : K/[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. 3akkan, /x. 3akkan .— M. : KJ1Y, 2009 .— T. 2. - 2009. - 736 c.
3. ®uzuka 6enka [Teker] : Kypc nekiuii ¢ IBETHBIME CTEPEOCKOMHMYECKUMHU WILTFOCTPAIMSIMHA 1
3amadamu ¢ pemeHusmu / A. B. ®unkensiireiin, O. b. [Itunen ; Ma-T 6enka PAH - M.K/[Y,2005

JomnonHurenbpHas auTeparypa
1. OcuoBel 6noxumuu Jlenunmxepa: B 3 T. T. 1. OcHoBbl 6noxumun. CTpoeHue U KaTaius, yueOHoe
nocobwue st By3oB /J1. Henbcon, M. Kokc ; mep. ¢ aarn. T. [1. Moconosoii [u ap.] ; mox pen. A. A.
Borpanoga, C. H. KouetkoBa%dLeninger Principles of Biochemistry. Mocksa, Jlaboparopust 3HaHuUH,
2019
2. OcuoBbl Onoxumun Jleannmkepa [Texct]. B 3 1. T. 2. buosnepreruka u Mmerabonusm, [yueO.
nocobue st By3oB] /1. Henbcon, M. Kokc ; niep. ¢ anmi. T. I1. MocosnoBoti [u ap.] ; mox pen. A. A.
Bornanoga, C. H. KouetkoBa%dLeninger Principles of Biochemistry. M., Jlaboparopus 3Haunuii, 2020
3. OcuoBsl 6noxumuu Jlennnmkepa. B 3 Tomax. Tom 3 = Lehninger Principles of Biochemistry //1.
Henbcon, M. Koke ; mepeBoj ¢ anrnutickoro T. I1. Moconosoii, O. B. EdpemenkoBoii ; mox penakiueit
A. A. bornanosa, C. H. KouetkoBa%illytu nepeaaun napopmanuu, [yuebnoe nocodue]. Mocksa,
Jlabopatopus 3Hanmit, 2017

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

1. https://www.ncbi.nlm.nih.gov/genbank/ - 6a3a qaHHBIX TPOAHHOTUPOBAHHBIX HYKJICOTUIHBIX
[IOCJIE0BATEIbHOCTEH

2. https://www.uniprot.org/ - 6a3a JaHHBIX TPOAHHOTOUPOBAHHBIX AMHUHOKHCIOTHBIX
MOCJIEI0BATEIbHOCTEH

3. http://www.pdb.org - 6a3a JaHHBIX IPOCTPAHCTBEHHBIX CTPYKTYP OMOJOTHUECKUX MAKPOMOJIEKYI




4. http://biomolecula.ru - 06pa3zoBaTenbHBIN CAUT MO0 MOJEKYISIPHONH OUOIOTHH.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He HCIOJIB3YIOTCA

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUNIMHBI (MOXYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb NPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJIEHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelleHue 3a/1a4, IpeaIaracMblx CTyIEeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAIOM CIIy)KHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxHo 100UTHCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEOyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJIb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



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

kBaTuuKkanus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT
PaspaGorunkm:

N.YO. T'ymiun, phd (x.¢.-M.H.)
A.A. AnyuuHa, KaHa. OHOJI. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

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

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIIEI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AucHMIUIMHBL «brnonHpopMaTrnka 1 MoeIupOBaHNE» 00yUaroIUiics JOKEH:

3HATb:

1) Teoperndyeckue OCHOBBI U OCHOBHBIC METOJIBI MOJICKYJISIPHON OHO(DU3UKH
2) Teopernueckne OCHOBbI OMO(DHU3MKN MEMOpPaHHBIX MPOIECCOB, CTPYKTYPH U YHKIIMOHUPOBAHHS

Ouonornuecknx MemOpan

3) Teopernueckue OCHOBBI U OCHOBHBIE METO/IbI PAJIMALIMOHHON OHODU3UKH
4) OcHoBHbIE OMO(PU3NUECKHE METOABI PErHCTPalMy MoKa3areneld (PyHKIMOHAIBHOW e TeNbHOCTH,
MPUMEHEHHE MOTyYeHHBIX 3HAHUH 1 HaBBIKOB B PEIIEHHH PO(ecCHOHATBHBIX 33134

yMeThb:




1) dopmynupoBars ¥ IIAHUPOBATH 33JIa4U UCCIIEJOBAHUI B MEAUIIMHCKON OMOQHU3NKY;

2) C NOMOLIBIO MEPCOHATBFHOIO KOMIBIOTEpPAa HAXOAUTh Oulimorpaduyeckyro HHGOPMALHIO MO
3aJJaHHOU TEMaTHKE;

3) BOCHpPOM3BOIOUTH COBPEMEHHBIE METONIbI HCCIEIOBAHUS W pa3padarbiBaTh HOBBIE METOJMYECKHE
MOAXO/BI IS PELICHUS 3a/1ad MEINKO-ONO0IOTNYECKUX UCCIIeJOBAaHHH;

4) wnCnoNB30BaTh TEOPETUUECKHE U METOAMYECKUE MOAXOMABI sl U3YUYCHHUS MPHUPOABI U MEXaHU3MOB
pa3BUTHS 1ATOJIOTUYECKUX IIPOLIECCOB;

5) onpenensiTh U OLEHUBATh BO3SMOXKHOCTH MOJECIIMPOBAHHS ITATOJIOTHYECKUX MPOLIECCOB;

6) uCmonb30BaTh NMPOrPaMMHBIE CHCTEMbI Al 0O0pabOTKM HKCIIEPUMEHTANbHBIX M KIMHHYECKUX
JAHHBIX, U3Y4YCHUSI OMOXMMHUYECKHX MPOLIECCOB B OPraHU3Me.

7) BBLOEIATH U CUCTEMATU3UPOBATh OCHOBHBIE UJIEU B HAyUHBIX TEKCTaX;

8) KpUTHYECKH OLIEHUBATH JIIO0YIO MOCTYNAIOILYI0 HH()OPMAIIHIO, BHE 3aBUCMMOCTH OT UCTOYHHUKA;

9) reHepHpoBaTh HOBbIE UJIEU U METOINYECKUE PEIICHUS;

10) ocymIecTBIATH MPOSKTHPOBAHUE CBOCH HAYYHOU ACSITEILHOCTH;

11) mpencTaBisTh CBOM HayYHBIE PE3YNIBTAThl B YCTHBIX JOKIAaX.

BJIaJeTh:
1) MeTronMKamM IUTAHUPOBAHHS U Pa3pabOTKH CXEMbI MEAUKO-OMOIOTUIECKUX IKCIIEPUMEHTOB;
2) OCHOBHBIMH METOJaMH JIAOOPAaTOPHO-OMOXUMHUYECKOM U MHCTPYMEHTAIbHON INarHOCTHKH;
3) cnekTpoOTOMETPHUUYECKUM aHATU30M PA3JIMYHBIX OMOIOTHYECKIX CHCTEM;
4) TeopeTHYECKUMH U METOAMUYECKHUMU MOAXOJaMM AJISl U3yUEHUs IPUPOJbl U MEXaHU3MOB Pa3BUTHUS
MaTOJIOTMYECKUX MTPOLIECCOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB
1. Ilpeamer u 3anaun OUOPHU3UKY.

2. OcHOBHBIE TPeOOBaHUS, IPEABSBIIEMbIE K ONOPU3NISCKUM METO/IaM: HEOOXOIMMOCTh COOFOICHUS
YCIJIOBUSI IIEJIOCTHOCTH UCCIIENyEeMOM CUCTEMBI: TpeOOBaHKE BEICOKON pa3pelaronieid CiocOOHOCTH.

3. OCHOBHBIC TOHSTHS TCOPUHU CBS3M W TEOPHUH HMH(POPMAIIMH, XapaKTEPHbIC CBOWCTBA CHTHAJIOB U
COOOILIEHU.

4. Beraucnenue uH(popManuy, eIMHULBI U3MepeHus HH(OopMalnHy, epenada HHPOPMaIIH.

5. KomupoBanue HacnencrsenHoil nadopmamnuu. Ilepenaua u nepepaborka nHopManuu B HEPBHBIX
LEHTpax.

6. OcHOoBHBIC (PUBUKO-XUMHUYECKHE MPUYMHBI HapyLICHUS! OapbepHBIX CBOMCTB MeMOpaH: MEPEKUCHOE
OKHCJIEHHE JIMIHUIO0B, (EPMEHTAaTUBHOE pACLICIJICHWE JHUMNUAOB M OENKOB, M3MEHEHHE 3apsana u
KoH(opMaru 6eJKOB, a1copOLNsI HHOPOAHBIX OEIKOB, 0CMOTHYECKOE PACTSIKECHUE MEMOPaH.

7. Ponp aktuBanmu ¢ocdonumnaz B MOBPEKICHUN KICTOK MPH TKAHEBOW TMIIOKCHH, TPaHC(HOPMAIHS
(hU3MYECKOl CTPYKTYPHI M MPOHUIIAEMOCTH MEMOpaH B pe3yibTare AeHcTBus pocdonuas.

8. [lepexncHoe OKUCICHNE TUMUIOB KaK (pyHIaMEHTaIbHbI MEXaHN3M MEMOPaHHOW MaTOJIOTHH.

9. Metonel W3y4YEeHUS IEPEKMCHOTO OKUCICHMS JIMIHUIOB: aHAJIW3 MOTpeOleHus Kuciopoga M
HAaKOIUICHUS PA3JIMYHBIX IPOAYKTOB MEPEKHCHOTO OKHUCIEHUS, U3MEPEHHE XEMUIIIOMUHECIIEHIINN.

10. I'ereparust CBOOOMHBIX PAIUKAIOB B IETAX IMEPEHOCA IEKTPOHA, POJIh HOHOB XKelle3a B TeHEepaIluu
CBOOOJHBIX paguKanoB. CynepoKCHUIHBIN U THIPOKCHIILHBINA PaTHKaIIbI

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB
buner 1.
1. llpeamer u 3a1aun OUOPUIUKU

2. OcHOBHBIE (PMBHKO-XMMUYECKUE NMPUUUHBI HAPYLICHHUs OAphEPHBIX CBOHCTB MEMOpaH: MEPEKUCHOE
OKHCJIEHHE JIMIHUIO0B, (PEPMEHTAaTUBHOE pACLICIJICHWE JHUMNUAOB M OENKOB, M3MEHEHHE 3apsana u
KoH(opMaru 6eJKOB, a1copOLNsI HHOPOAHBIX OEIKOB, 0CMOTHYECKOE PaCcTSIKECHUE MEMOPaH.

buier 2.



1. OcHOBHEIE TpeOOBaHUS, TIPEABIBIsIEMbIEC K OMO(DU3NIECKUM METO/IaM: HEOOXOUMOCTh COOITIOICHUS
YCIIOBUS LIETIOCTHOCTH MCCIIEAYEMOM CHCTEMBI: TpeOOBaHHE BBICOKOW pa3peliaroniell CrtocoOHOCTH

2. Ponp aktuBammu (ocdonmnas B NOBPEKACHUH KICTOK NMPU TKAHEBOW THIIOKCHH, TpaHchopmanus
(U3MYIECKOl CTPYKTYPHI M MPOHUIIAEMOCTH MEMOpaH B pe3yibTare AeHcTBus pocdonuas.

buner 3.

1. OcHOBHBIE MOHATHA TEOPUU CBS3M U TEOPUHM HMHGOPMAIMM, XapaKTepHbIE CBOWCTBA CUTHAJIOB U
cooOuieHni

2. IlepekrcHOE OKHCIICHHE JIITUIOB KaK (PyHIaMEHTAIbHBIA MEXaHH3M MEeMOpPaHHO MaToJIO0THH.
burer 4.

1. Beruncienre nHdopmanum, eIMHULBI U3MepeHns: HHQOopMaIiH, epeaada nHGopmanuu

2. Meroabl W3y4YeHHs NEPEKHCHOTO OKHCJICHHS JIMIUAOB: aHAINW3 MOTPEOJCHUS KHUCIOpoma H
HAKOIUJICHUS Pa3IMYHBIX POLYKTOB MEPEKUCHOTO OKHUCIICHHS, N3MEPEHNE XEMIITIOMHHECIICHIIUH.
buner 5.

1. KomupoBanne HacnencrsenHnoit nadopmaruu. [lepenaua u nepepaborka wHpOpManu B HEPBHBIX
HEHTpPaX.

2. I'enepanusi CBOOOIHBIX PAJMKAIOB B IIEIISAX MIEPEHOCA JIEKTPOHA, POJIb HOHOB JKelie3a B TeHEPaLluH
CBOOOIHBIX paaukanoB. CynepoKCHAHBIA U IMIPOKCUIBHBIN paJnKabl

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHWS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPHU PEIICHUH KOHKPETHBIX 33734, IPaBUIbHOE O0OOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO U I10
CylIeCTBY H3JIara€t €ro, ymMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoo 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, paMOTHO U IO
CYILECTBY M3JaraeT €ro, yMeeT IPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraj, rpaMOTHO
1 0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJTYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKazaBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTeIbHOCTH B H3JIOKEHUH IPOTPAaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET HCIOIb30BaTh MOIYYCHHbBIC 3HAHUS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHka HEYIOBJIETBOPUTENBHO | Oaia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOIyCKaeT rpyOeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

OK3aMeH MpOBOMUTCS B yCTHOW QopMe Mo Owieram. B kaxjgom OwiieTe mNpencTaBIeHO JBa
TeopeTudeckux Bompoca. [Ipu npoBeneHnn sk3ameHaoOydaromemycs npefocrasisercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4arommerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOIO Jaca.



