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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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ITporpamma quctvuHb "BBeeHne B KOMITBIOTEpHOE MOJEIMPOBAHIE IPOCTPAHCTBEHHON CTpYKTyphl 6rnonommmepos'; 06.04.01 "Bronorns”.

IporpamMmy auciuIUTHEL pa3padoTai(a)(u): goreHT, K.H. Akoeposa H.U. (kadenpa Guoxumum, OUOTEXHOJIIOTHU U
(apmakosorum, LlenTp Guosorum u negaroruueckoro oopasosanus), nakberova@mail.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH TBOPYECKH UCIIOJIB30BaTh B MPO(eCCHOHATILHOM AeATeIbHOCTH 3HAHUS

(pyHIAMEHTATbHBIX M IPUKJIAJHBIX Pa3[esIOB AUCIUIUINH (MOAYJIei), OTpeaesIsTIonX
HAIPABJICHHOCTb IIPOrPaMMbl MarucTpaTypHl;

IK-1 ["0TOB MCHOIB30BATH MOTyUEHHbIE OMOJIOTNYECKHE 3HAHNS Y 3HAHWSI CMEKHBIX HayK,
HOPMAaTHBHBIE JOKYMEHTHI 110 OpPraHM3alvy ¥ IPOBEICHNIO0 HAYYHO-HUCCIIEI0BATEbCKHIX 1
(111) TIPOM3BOACTBEHHO-TEXHOJIOTMIECKHX paboT B MpodheCcCHOHAIBHON JEeSITETbHOCTH B
COOTBETCTBHH C MPOpUIIEM IPOrPaMMbl MarucTpaTyphl

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):
HoyokeH 3HATh:

- METOMYECKHE MOIXO/IBI AJIs1 pellieHust TPOhEeCCHOHANBHBIX 3a/1a4 OMOXUMHHU, MOJIEKYJISIPHOH OHOJIOTHH U
OUOMH(OPMATHUKH.

- O6HaﬂaTb @yHHaMCHTEUII)HI)IMI/I 1 IMPUKJIAJHBIMU 3HAHUAMUA UIS IOCTAHOBKU U pEHICHUSA CTAHAAPTHBIX 1 MHHOBAIITMOHHbBIX
3aJa4 reHOMUKHU U MIPOTECOMHUKHU € NMOMOLIbIO CTAHAAPTHBIX METOAWK U UX MOHHq)HKaHHﬁ.

- METOJUYECKHE TOIXO0Ibl K MPEACTaBIECHUIO TPO(ECCHOHANIBHON HH(MOPMALIMY IUPOKON ayAUTOPUH Ui (POPMHUPOBAHUS Y
HaceJIeH!s1 OCHOB Hay4YHO-KPUTUYECKOTO MBIIIEHUS B 001aCTH OMOXUMUM, MOJIEKYJIAPHOI OHOJIOrHU U OMOMH(DOPMATHKH.

- HOPMAaTUBHBIE JJOKYMEHTBHI 110 OPraHU3aliK 1 IPOBE/ICHNIO0 HAYYHO-HUCCIIEI0BATEILCKHUX U (VMJIN)
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKUX paboT B 001acT OMOXUMHUH, MOJICKYJISIPHOI OUOJIOTMU U GHOMH(DOPMATUKH.

- METO/Ibl MATEMATHYECKON CTATUCTHKY M KOMITHIOTEPHO!N GHOJIOTUH [U1s1 aHAJIM3A JAHHBIX B 00J1aCTH OMOXHMMUH,
MOJIEKYJISIPHOM OMosIoruu v 6MoMH(MOPMATHKU

- COBpPEMEHHbIE METOJbl OUOXUMUH, MOJIEKYJISIPHOM OMOJIOrMU 1 OMOMH(pOPMaTHKH.

HoykeH ymeTb:

- OTIpe/IeIATh ONTUMAJIbHbIE METOIMUYECKHE TIOIXO bl TSI pellieHNsT TPO(eCCHOHATBHBIX 33/1a4 OMOXMMUH, MOJIEKYJISIPHON
6uosorny 1 6MOoMH(MOPMATHKA

-[IPUMEHSTh (DyHIAMCHTAIbHBIC M ITPUKJIAIHBIE CTECTBEHHOHAY YHbIE 3HAHUS 1JIsI [IOCTAHOBKY U PEILEHNUS CTAHIAPTHBIX 1
MHHOBALMOHHBIX 33124 TEHOMHKH ¥ IIPOTEOMUKH C TIOMOIIBIO CTAHAAPTHBIX METOIMK M MX MOAM(pUKAIHMiT

- IPEJICTABIIATH MPO(ECCHOHATIEHON MH(POPMAIMH [IUPOKON ayIUTOPHHU 1151 POPMHUPOBAHUS Y HACENICHHS OCHOB
HAyYHO-KPUTHYECKOTO MBIIUICHHS B 00JIACTH OMOXUMHUH, MOJIEKYJISIPHON OHOJIOTHH ¥ OGMOMH(pOPMATHKA

- MICTIOJIB30BATh IIOJTyICHHbIC OHOJIOTMYECKHE 3HAHUS U 3HAHUS CMEKHBIX HAYK [UIS1 OPraHM3alliK U [IPOBEACHHS
HAYyYHO-HCCIICI0BATEbCKUX U (MIIM) IIPOU3BOICTBEHHO-TEXHOJIOTHYECKHUX PaboT B 00JaCTH OMOXMMHUH, MOJICKYJISIPHOM
6uosiornu v GMOMH(MOPMATUKU

- HCTIOJIb30BaTh METO/Ibl MATEMAaTHUYECKON CTATUCTUKU Y KOMIBIOTEPHON OMOJIOTMH JIJIs aHAJIM3a JaHHBIX OMOXUMUH,
MOJIEKYJISIPHON OMOJIOTMH 1 OGMOMH(pOPMATHKH

- OIPEesISITh IePEYeHb PEJIEBAHTHBIX M HEOOXOOUMBIX METOIOB [UIS [IPOBEACHHSI HAY YHO-UCCIIEJOBATEIbCKUX U (HITH)
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKUX padoOT B 00J1aCTH OMOXUMHU, MOJIEKYJISIPHON OUOJIOrMU 1 OMOMH(DOPMATHKY

I[OJ'DKCH BJIagCTh:

- METOAMYECKUMH TIOIXOJaMH IS PellieHrs TPO(ECCHOHATBHBIX 32024 OMOXHUMUH, MO-JIEKYISIPHON GHONIOTUH 1
O6uonH(POPMATUKU

- METOJJaMU ITPUMECHEHU A (pyH)laMeHTaJIbHI)IX 1 MPUKJIAJHBIX €CTECTBEHHOHAYYHBIX 3HA-HUN U1 pelieHrA 3aa4 TEeHOMUKHA U
IMPOTEOMUKHU C MMOMOUIbIO CTAHJAPTHBIX METOAUK U UX MO)II/ICI)I/IKaL[I/II‘/JI

- HaBBIKaMHM TpeJCTaBIIeHHs MpodeccnoHaIbHON MH(pOPMaNK IMUPOKOH ayJUTOPUH A1 (POPMUPOBAHNUS Y HACEJICHUS
OCHOB HAYYHO-KPUTHUYECKOTO MBIIIUICHHS B 00IaCTH OMOXUMUH, MOJIEKYJISIPHOI OHOJIOTMH U GHOMH(DOPMATUKH

-HaBBIKAMHU ITPOBE/ICHUsI HAyYHO-MCCIIE0BATENbCKUX U (MJIM) IPOM3BOACTBEHHO-TEXHOJIOTMYECKUX paboT B obacTu
OUOXMMMU, MOJIEKYJISIPHOI Orosiorun U GMOMH(MOPMATHKH

SAEKTPOHHBH
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- HaBbIKaMH HCII0JIb30BAHUA METOJ0B MAaTeMaTUYECKON CTATUCTUKU U KOMHLIOTepHOﬁ OHOJIOruu JJId aHAJIM3a JaHHBIX

OUOXMUMMH, MOJIEKYJISIPHOM 61oIornu n 6MonH(GOpPMaTUKA

- COBPEMEHHBIMU METOJaMHU 1 OCHOBAMHU aHAJIN3a MOJTYYAEMBIX JAaHHBIX IIPU PEIIEHUN 3a1a4 6I/IOXI/IMI/II/I, MOHGKyHﬂpHOfI

6uosornu u GMOMH(MOPMATHUKH.

JIOJDKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

-U3BJICKATh, aHAJIM3MPOBATh U UCII0JIb30BaTh I/IH(I)OpMaI_II/IIO n3 6I/IOI/IHCI)OpMaTI/I‘ICCKI/IX 0a3 JaHHBIX, CBA3aHHYIO CO

CTPYKTYPO# OUOJIOTMYECKUX MAKPOMOJIEKYJT
- BU3YaJIM3UPOBATh U aHAIM3UPOBATH TPOCTPAHCTBEHHYIO CTPYKTYPY MaKPOMOJIEKY

- IPOBOAWUTDH BBIYHCIIMTECIIbHBIC SKCIIEPUMEHTHI 10 MOACIMPOBAHUIO CTPYKTYPbI OMOJIOTMYECKUX MAaKpPOMOJIEKYJT 1
MOJCJIMPOBAHUIO UX BBaHMOHCﬁCTBHH C JIMraHJaMun

2. Mecto guctnmimasl (MoayJist) B ctpykrype OIIOII BO

HaunHast qucrmruivHa (MOIyJb) BKMoYeHa B pasaen "B1.B.JIB.05.02 Jucturumast (Momysm)" OCHOBHOM MpodecCHOHATFHON

obpazosarenbroi nporpammsl 06.04.01 "Bronorus (Buoxumust, MosiekysisipHas Guosiorus u Guonngopmaruka)” ¥ OTHOCUTCS K

JucturimHaMm 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BATEIbHBIX OTHOIIICHUI.
OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6'bemM qUCHHMILIHHBI (MOIYJisI) B 32a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAaKTHYIO Pado0Ty 00y4Jalomuxcsl ¢ Npeno/jaBareieM (Mo BUAaM y4eOHbIX 3aHATHI1) 1 HA CAaMOCTOSATEJLHYIO

padoTy odyUarommxcsa

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTaBIIsIeT 4 3a4eTHbIX (ble) enuHuL(bl) Ha 144 vaca(oB).

KonraktHast padota - 48 vyaca(oB), B TOM umciie Jekiuu - 10 yaca(oB), mpakTudeckue 3aHstust - 20 yaca(oB), 1abopaTOpHbie

padoTs! - 18 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON paboThl - ) Yaca(oB).
CamocrositesibHast pabota - 78 yaca(oB).

KouTposns (3auér / sx3amen) - 18 vaca(oB).

Popma MPOMEKYTOUHOTO KOHTPOJISI AUCLIMIUTIHBL: K3aMeH B 3 cemecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ YKa3aHieM 0TBeJeHHOro Ha

HHUX KOJIHYEeCTBA aKaJeMHYECKHUX YaCcoB 1 BU0B yqe6m,1x 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IIaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa6oThl 0 JUCHUILINHE (MOIYJIIO)

Buabl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Paszennt iucuunuinnst / Ce- Ulexuun, Texuun{IIpakTu-[[ipakru-Jlagopa-/ladopa- TeJb-
MonayJast MECTP| Bcero | B 3JI. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B3J. [padoThl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
Tema 1. O630p 6ronHpOpMATUIECKUX 0a3 JaHHBIX,
1. [MOMCKOBBIX CHCTEM M IPOTEOMHBIX ITOPTAJIOB 3 2 0 2 0 0 0 4
Tema 2. O630p METOJIOB MOJIEKYJISIPHOTO
2. [MoaenMpoBaHUs, IPEANOCHUIKY 1 MEPCIIEKTUBBI 3 2 0 0 0 0 0 8
3. |Tema 3. MoJekynsspHasi MeXaHUKa 3 2 0 0 0 0 0 8
Tema 4. MonekynasipHas AMHAMUKA 3 2 0 2 0 6 0 8
5 Tema 5. IIporpammusiii naker VMD u moaroroBka 3 0 0 2 0 6 0 ]
K MOZEIMPOBAHUIO
6. Tema 6. MosekysipHasi JUHAMUKA C 3 0 0 6 0 6 0 16
ncnosip30BaHreM nakera NAMD
Tema 7. MoaenupoBaHue GUOIOrTIECKON CUCTEMBbI
7. | 06paboTKa pe3yIbTaTOB 3 0 0 4 0 0 0 16
8. [Tema 8. MonekynsipHBIT JOKUHT 3 2 0 4 0 0 0 10
MToro 10 0 20 0 18 0 78
DAEKTPOHHBH
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. 0630p OnoundgopMaTHUeCKHX 0a3 JAHHBIX, MIOMCKOBBIX CHCTEM H P OTEOMHBIX OPTAJOB

Bank 6enkoBbIx cTpykTyp Protein Data Bank, (opmar cpaiina koopuHar, cBs3b ¢ Apyrumu 6GnonH(popMaTuieckumu 6azamu
JaHHbIX. [TopTasl 6a3 MPOTEOMHBIX JaHHBIX M MHCTPYMEHTOB ITOWCKA, U3BJIEUeHNs U aHa3a nHpopmanmu. O630p Habopa
UHCTPYMEHTOB Ha nopraie Expasy Proteomics Tools, aHanu3 1 cpaBHeHIe aMUHOKHCJIOTHBIX IIOC/IEI0BATEIbHOCTEH.

Tema 2. 0630[) METOA0B MOJICKYJAPHOro MOJA€JUPOBAHUSA, IPEANOCHUIKA U IEP CIIEKTUBDI

Pa3BuTHe BHIYMCIUTENILHOM OHMOJIOTHY. MeTopap! UcclieI0BaHUS CTPYKTYPbl MAKPOMOJICKY.JI. HpC)IHOCbIJ'IKI/I pasBUTUA
KOMIIBIOTEPHLIX METOJI0B MOJCJIMPOBAHNUA CTPYKTYPhbI OUOJIOrMYECKUX MOJICKYJI.

ITpo6aema donpuHra 6eka u npeackasaHue HATUBHOH CTPYKTYPbl M3 aMUHOKHUCIIOTHOM MOC/IeioBaTesIbHOCTH. VI3yuenue
JMHAMUKY CTPYKTYPHBIX U3MEHEHHI B OMOMOJIEKYJIaX ¥ UX KOMIUIeKcax. M3ydyeHne GMopH3NIeCKUX U TePMOIMHAMUIECKUX
CBOWCTB OMOMOJIEKYJISIPHBIX CHCTEM. Y POBHHM [IeTaIU3aLIN MOJIEKYJISIPHOTO MOJEIMPOBAHHS

Tema 3. MoJsiekyJsipHass MeXaHHKAa

OcHoBHas nes 1 (pyHIaMEHTaIbHbIE TIPUHIAIIBI MOJIEKYISIPHOW MEXaHUKU: TEPMOJMHAMUYECKasi TUIOTe3a, PUHIVI
AJIUTUBHOCTH, TTPUHLIMII IOTIOJTHUTENIBHOCTH. MOJIEKYJISIPHOE CHIIOBOE TI0JIe, alllpoKcuManui. PyHKIMOHAIbHAS YacTh
cunosoro nons. [Tapamerpsl critoBoro nosist. [ToTeHman KopaxeHTHO! cBsi3u. BuOparyu yrioB. TOpCHOHHBIH YIIbL.
HenpasuiibHble TOpCHOHHBIE yTiTbl. HeBasIeHTHBIE B3aMOJEHCTBHS

Tema 4. MoJiekyJsipHasi AMHAMHKA

Wnest MoneKkynsipHON TMHAMUKHU. AJITOPUTM IIPOrPaMMHON peain3aliiy MeToJa PAaBHOBECHOM MOJIEKYJISIPHOW TMHAMUKY.
Hauanbhas koHdopmanumsa. HavansHoe pacnipeniesieHre CKOpocTei.

Beruncrnenue aroMapHsix cuil. IHTerpupoBaHue ypaBHEHUH ABMKEHU. IEPUOANYECKYE TPAaHUYHbIE YCIOBUS.
YpoBHHU AeTan3anuy MOJIEKYJIIPHOIO MOJEIUPOBAHUA.

Tema 5. Ilporpammubiii naker VMD u noAroToBKa K Mo/J1eJIMp 0BaHUIO

daiin koopauHat. Bo3aMOXHOCTH MOJIEKYJISIPHBIX BU3YaIM3aTOPOB. IIpoCMOTp TpeXMepHOro N300pakeH!s MOJIEKYJIHI,
BbljIeJIeHNE (DYHKIIMOHAIBHO-BAKHBIX CTPYKTYP, CTPYKTYpHOE BhlpaBHMBaHHe [101roToBKa K MOJEIMPOBAHUIO: HAYAJIbHbIE
KOOPJIMHATHI, CO3J]aHUE TOMOJIOTUH CUCTEMBL, popMaT (aiiia Tonosoruu. [JodapieHre pacTBOPUTENISI U HOHOB.

Tema 6. MoJjekyJsipHasi ITMHAMHUKA ¢ HCNIOJb30BaHueM nakera NAMD
Hcrosib30BaHke MPOrpaMMHbIX MAKETOB JIIsl MOJIEKYJIAPHOM AnHaMUKH. [10JIrOTOBKA CHCTEMBI,
MUHUMU3AIIUs SHEPTUM, HATPEB U SKBUIMOPAIMSI SHEPIUN CHCTEMBIL.

Twurs! (paitioB, NCTIONB3YEMBIX B MOJIEKYJISIpHOM AMHAMUKe. Paiiyibl KOOPAWHAT, TOMOJIOTMH, OMHAPHbIE (hailiTbl KOOp/IMHAT.
Paiinel koHpuUrypamu. MaTepdeiic KoMaHAHON CTPOKU.

Tema 7. MoemmpoBaHue 6H0JOrH4eCKON CHCTEMBI H 00pPad0TKa pe3ybTaToOB

CuMyna1ys paBHOBECHON MOJIEKYJISIpHOU TuHaMuUKU B nporpamMme NAMD. AHanu3 TpaeKTOpUil MOJIEKYJIAPHON AUHAMUKU.
Pacuer cpennexkBaapaTruHoro otkjoneHus (RMSD) nosioxkeHust aToMOB B CHUCTEME, pacyeT CpeJHe-KBaIpaTUuIHOI
aykryaru (RMSF), aHanu3 MexkaTOMHBIX PACCTOSIHUIA U YIJIOB. AHAJIU3 SHEPIUU KOBAJIEHTHBIX U HEKOBAJIEHTHBIX
B3aMMOJIENCTBUI.

Tema 8. MoJeKyJsAPHBINA JOKHHT

O0630p BEIYHUCIUTEIBHBIX METOJIOB MOJIEKYJISIPHOTO JIOKHHI'A, €F0 MECTO B COBPEMEHHOI OMOJIOTHU. AJTTOPUTMBI
KoH(popMaIMoHHOro noucka. OueHouHast pyHkuus. KonceHcycHeiit noaxo. [Tporpammsl v cepBepsl 1151 IPOBEIEHUS
MOJIEKYJISIPHOTO IoKMHra. MccnenoBanue cTpyKTypHOTO B3aUMOJIEHCTBUS OMOJIOTMYECKUX MaKPOMOJIEKYJT C
HU3KOMOJIEKYJISIPHBIMU JIMTAHAAMUA METOAOM JIOKUHTA.

5. IlepedyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalOmMXCs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosTespHas padoTa 00y4alOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOJUYECKOM PYKOBOJACTBE IperofiaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro y4yactus. CamocTosTebHas: paboTa MOAPA3AENAeTCs Ha CAMOCTOSATE bHYIO Pa00Ty Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTosATe bHAsA paboTa 00yYaIOIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHUE OT/EJIbHBIX TeM (pa3zielioB) JUCLUILUIUHBL, TaK U IPOPabOTKY TeM (pa3fielioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMocTosiTeIbHON paboThl 00yJaloLIecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U TPOMEKYTOUHOMY KOHTPOJIIO 0 JUCLIUILIIHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00yUAIOIIMXCS perJlaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYPCaMU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH [0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparn Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIbHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

SAEKTPOHHBH
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

— COOTBETCTBUE KOMITIETEHIMH IJIaHUPYEMBIM pe3yJibTaTaM 00ydYeHHs IO JUCIUIUIMHE (MOJLYIIO0);
— KpUTEpUH OLICHUBAHUS C(hOPMUPOBAHHOCTH KOMIIETEHIIUI;

— MeXaHu3M (pOpMHUPOBAHUSI OLIEHKH 110 TUCIUATUIUHE (MOAYJIIO);

— OMHUCAHKE MOPSI/IKA IPUMEHEHHUST ¥ TIPOLEyPhl OLIEHUBAHUS [JTs1 KAXK/I0rO OLIEHOYHOTO CPE/ICTBA;
— KPUTEPUH OLIEHUBAHUS TSI KAKIOTO OIIEHOYHOTO CPE/ICTBA;

— COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

NAMD - Scalable Molecular Dynamics - www.ks.uiuc.edu/Research/namd/
Search NCBI databases - https://www.ncbi.nlm.nih.gov/gquery/
VMD - Visual Molecular Dynamics - www.ks.uiuc.edu/Research/vmd/

Kmypos A.A., Bapceros B.A. Mopenupoanune 6nosnornuecknx cucteM Ha GPU: yue6n0e nocodue 2013 -
http://hpc.mipt.ru/wp-content/uploads/2013/02/Lectures6.pdf

JKmypo A.A., BapceroB B.A. Mopenupoatue 6uonoruueckux cucrem Ha GPU: yue6noe nocobue 2013 -
http://hpc.mipt.ru/wp-content/uploads/2013/02/Lectures6.pdf

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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JICKOKU

B xo[e JIeKIIMOHHBIX 3aHATHII TOJIE3HO BECTH KOHCIIEKTHPOBaHUe yueOHOro Matepuaia. [IpumMure K CBeJeHHIO
cieyomye pekoMenanuy: O6painaiite BHIMaHHE HA KaTeropud, (POPMYJIMPOBKHY, PACKPHIBAIOIINE COAEP:KaHUE
TeX WM MHBIX SIBICHUH U MPOLIECCOB, HAYYHbIE BBIBOJIbI M IIPAKTHYECKHE PEKOMEH/IAIINHY, OJIOKHUTEbHBII OIBIT
B OpaTOPCKOM UCKyccTBe. JKenaTenbHO OCTaBUTh B pa0OUMX KOHCIEKTAX MOJIsl, Ha KOTOPBIX JeaTh TOMETKH 13
PEKOMEH/IOBAHHOM JIUTEPATYPhI, AOMONHSIONIME MATEPUAIT IPOCITYIIAHHOM JICKIIUHU, a TAKKE MOAIEPKUBAIOIINE
0co0YI0 BXHOCTb T€X MJIM UHBIX TEOPETHIECKUX MOTOKEHUIA. 3a/1aBaTh MPEMnoIaBaTesio YTOUHSIOIINE BOIPOCHI C
LEJIbI0 YSICHEHUS TEOPETHYECKHX MOJIOKEHUH, pa3pellieH)s CIIOPHBIX CUTYAIIUiA.

IMPaKTUYIECKUE
3aHATHA

B xone moaroToBKM K CEMHHAPAM U3YYUTh OCHOBHYIO JIATEPATYPY, O3HAKOMHTBCS C ZOTIOTHUTEIBHON
JIMTEpaTypoi, HOBBIMH ITyOIMKALMAME B IEPHOANYECKUX U3AHUSX: KypHAIax, raerax u T.4. I1pn aToM ydecTb
PEKOMEH/IaLNH MTperoaBatess U TpeOoBaHMsl yueOHO! nporpamMmbl. JJopabaTeiBaiiTe CBOI KOHCIIEKT JIEKLIUH,
Jenasi B HeM COOTBETCTBYIOLIME 3aIUCH U3 JUTEPaTyphl, pPeKOMEHIOBaHHOH IpernoiaBaTesieM U MpeLyCMOTPEHHON
yueOHol nporpammoit. [10AroToBbTe Te3UCHI [Tl BBICTYIIEHHUH 110 BCEM Y4eOHBIM 3 BOIPOCaM, BHIHOCUMBIM Ha
cemuHap. ['0TOBSCH K JOKJIay WM pepepaTUBHOMY COOOIIEHHIO, O0paliaiiTech 3a METOIMYECKOH IIOMOIIBIO K
nperopaBateio. COCTaBUTh IIAH-KOHCIIEKT CBOETo BHICTYIUIeHHU . [Ipoymaiite mpuMeps! ¢ Liebio oOecreueHust
TECHOM CBSI3M M3Y4aeMOH TEOPUH C PeasbHOM K13HbI0. CBOEBPEMEHHOE M KAUECTBEHHOE BBHITIOJIHEHUE
CaMOCTOSITEJILHOI pabOTHI Ga3upyeTcst Ha cOOMIOAEHNH HACTOSIIMX PEKOMEHIALMI 1 N3YYeHUH
PEKOMEeH/I0BaHHOM JuTepatypbl. OOYJAIOIINIC MOKET JOMOJHUTD CITUCOK MCIIOIL30BAHHOMW JIMTEPATY PbI
COBPEMEHHBIMU MCTOYHHMKAMH, HE ITPeJICTABICHHBIMH B CITUCKE PEKOMEHI0BAHHOM JIMTEPATYpPHL, U B JaJIbHeHIIeM
HCIIOJIb30BaTh COOCTBEHHBIE TIOTOTOBJIEHHbIE YUeOHbIe MAaTepHAIIbI IIPH HAIIMCAHUM KYPCOBBIX U JUIUIOMHBIX
paodor.

J1ab0paToOpHbIE
padoThl

PexomeHnanmm k o(popMIIEHHIO OTYETA 110 BHITIOJIHEHHIO JJAOOPATOPHBIX U MPaKTHYe-CKUX padoT:

OdopmiieHIe OTYETOB 110 BHITOJHEHHIO IPAKTUYECKUX PaboT OCYLIECTBIISIETCS B TETpa-/Iu JJIsl TPAaKTHUECKUX U
J1a00PaTOPHBIX PadOT:

_Or npeapiayiieit paboTsl OTCTYNAIOT 3-4 KJIETKW U 3aIMCHIBAIOT JIaTy MPOBeJEHUs. B ieHTpe crenyiommei cTpoku
3aIMCHIBAIOT HOMEP MPaKTHYeCKON padoThl. Jlanee, Kax/Iblid pa3 ¢ HOBOI CTPOKH 3alIMCHIBAIOT TEMY H IIEJb
padoTHL.

_PuicyHKM TOJKHBI IMETBH pa3Mep He MeHbIIIe, YeM 6X6 cM 1 0003HaYEeHHsI COCTABHBIX YacTel.

PuricyHKHM TOJKHBI pacrioniaraTbesi Ha JIEBOW CTOPOHE TETPAHOTO JIMCTA, MOJIUCH K PU-CYHKaM ? 110J] pUCYHKOM.
_Tabnuiip! 3armosHSI0TCS YeTKO M akKypartHo. Tabimia 1o/KHa 3aHUMaTh BCIO IMUPHHY TETPAIHON CTPaHHILIBL.
_CxeMmsl IOJKHBI OBITH KPYITHBIMU 1 YETKUMH, BHITIOJTHEHHBIMH TIPOCTBIM KapaH/IAIIoM (JIOMyCKaeTcst
WCTIOJb30BaHKE LIBETHBIX KapaH/alle), coJepKaTh TOJIBKO INIaBHbIE, HaHOOJIee XapaKTepHble 0COOEHHOCTH,
JeTaJIH.

_OrBeTsl Ha BOITPOCH JOJKHBI OBITH apIYMEHTHPOBAHBI U M3JI0KEHBl CBOUMH CJIOBAMH.

_B xoH1e kaxo¥ pabOTHI 3aIMCHIBAETCS BBIBOJ 10 UTOTaM BBIIIOJTHEHHOHN paOoTh (BHI-BOJ (hopMymupyeTcst
WCXOJISl U3 LIeJI pabOTHI).

Kpurepnu orieHKH pador:

Hammune onvcanus 1es, 3a1a4 BHITIOJIHAEMON padoThl, X0/1a padOThI U 3aMUCh KPaTKOi (hOpMyJIMPOBKY BHIBOJA
TI0 BBHITIOJTHEHHOW padoTe (YI0BJIETBOPUTEIHHO);

Hammune onvcanus 1, 3a4a4 BHITIOJHAEMON padoThl, X0/1a padoThl ¥ pa3BepHYTast U JOCTATOYHO MOJHAS
(hopmypoBKa BHIBOJA IO BHIIOJIHEHHOH padoTe (XOpo1o);

Hammune onvcanust e, 3a4a4 BHITIOJIHAEMON padoThl, X0/1a padoThl, pa3BepHYTas ¥ JOCTATOYHO ITOJHAS
(bopmympoBKa BHIBOJA IO JAHHOM paboTe U BHIIOJHEHHE JOMOJHUTEIBHOTO 33/1aHusl (OTJIMYHO).

J171s1 BBITIOJTHEHM ST JTaOOpaTOPHBIX padoT ydariemMycst HEOOXOAMMO: IPOYHUTATh TEOPETH-YECKUI MaTepual;
BHUMATEJIbHO MTPOYMTATH 33/IaHNE K BHITIOJIHEHUIO J1JaOOPaTOPHOM pa-O0ThI; TIOJyYUTh HEOOXOIMMOe
000pyI0BaHKe, PEaKTHBBI U CAMOCTOSTEHHO BHITOJIHUTH paboTy ¢ COOMIOAEHUEM MTPABIJI TEXHUKH OE30M1aCHOCTH.
[Ipn HEOO6XOOMMOCTH yUalUi-CsI TOyYaeT KOHCYJIBTAIMIO TIPETIOAaBaTets.

Pabora cuntaercst BHINOJIHEHHOM, €CJTN yJallniicst IIPaBUIIbHO BBITTOJIHMI BCE 3aJaHHs1, OCBOMII TEOPETUYECKUI
Marepuall Mo 3aJaHHOi TeMe, chopMyIIMpoBa BHIBOJIBI, 0(hOp-MuUII JIAOOPATOPHYIO paboTy B BUE OTUYETA U
3aIIUTII ee

CaMOCTOsI-
TenbHas paboTa

I'maBHas 3agmava Kypca HarpaByieHa Ha ()OPMHUPOBAHNE CHCTEMHBIX HABBIKOB, YMEHHUI ¥ 3HAaHUI O IPHOPUTETHBIX
JOCTHXCHHUSIX OMOJIOTHYECKHUX HAYK M MX KOMIUIEKCHOTO MCIIOJIb30BAHKS B 00JIACTH MEJUIMHBL M (hapMaKOJIOT UH.
Paboty c murepatypoil pa3ymMHee HauMHAaTh ¢ pa3dopa MaTepuaia, W3JI0)KEHHOTO B JIeKUMsX. s myuiero
YCBOEGHHSI MaTeprasia MpeAnodTUTesbHee moce Jeknun 3aTpaunsaTh 20-30 MHUHYT Ha pacCMOTpEHHE
M3JI0’KEHHOTO MaTepralia, OTMeYasl MECTa, BBI3BIBAIOIINE BOITPOCH! WM COAEPXKAIINE HEMOHSITHBIN TEKCT.
Bomnpocsl, KoTopble TpeOyIOT JOMOJHUTEIBHOTO YyTOYHEHHSI, MOKHO Pa30o0paTh, UCHIOJb3Ysl YUeOHUKH WM
00paTHBIIKCH K nperogaBatesio. C 1enbio yriryOJaeHns 3HAaHUH 110 M3y4aeMOMY BOIIPOCY TpeOyeTcst
HCTIOJIb30BATh: PEKOMEHI0BAHHYIO JINTEPATypy U UHTEPHET.

Crpanyua 7 u3 11.
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9K3aMCH

DK3aMEeH C BBICOKOU OaJUTbHO-PEUTHHIOBOM OIIEHKOU BBICTABJISIETCS CTYICHTY, €CJIH OH CBOOOTHO OPUCHTUPYETCS
B OCHOBHBIX MOHSATHUSX, ONIPEJICJICHUSX U BHIBOJIAX JIAHHOTO TIPE/IMETa, YETKO IPEICTABISIET OCHOBHBIE,
OMOTEXHOJIOTUYECKUE TTPOIIECCHI, BOBMOKHOCTH X PETyJISIMH U COBEPIICHCTBOBAHUS, IEMOHCTPUPYET 3HAHUA,
OCHOBaHHBIE Ha JIOTIOJTHUTEILHOM JInTepatype. DK3aMeH CO CpeiHel OaUThbHO-PEUTHHIOBOM OIIEHKOM
BBICTABJISICTCS CTYJICHTY, €CJTH OH CBOOO/IHO OPHEHTUPYETCS] B OCHOBHBIX TIOHSATHSIX, OTIPEICNICHUSIX U BRIBOJIAX
JIAHHOT'O TpeJMeTa, YeTKO MPeACTaBIIseT OCHOBHBIE, OMOTEXHOJIOTHYECKIE MPOIIECCH MUIIEBOrO MPOU3BOJICTBA,
BO3MOKHOCTH UX PETyJISIMA M COBEPIICHCTBOBAHUS, OJTHAKO €r0 OTBETE COACPIKUTCS PsIIi HETOYHOCTEH. DK3aMeH
HE CTaBUTCS, ECITU CTYJICHT IUIOXO OPUEHTUPYETCSI B OCHOBHBIX ITOHSITUSX, OMPEIeIeHUSIX U BHIBOJIAX TAHHOTO

npeameTa, Uin €ro OTBeT Tpe6yeT CYHIECTBCHHBIX IOIIPABOK B OTBETAX.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeveHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6paSOBaTCHLHOFO nponecca 1no AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VuebHsie ayJUuTOpUun AJIst KOHTaKTHOM pa60T1>1 C IpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJII)I

U CTYJIbS1).

Kommnblotep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTuMeaniiHas ayAUTOPHS.

KommnbloTepHBIit KJtacc.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMU C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE [T Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTABUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX MICTOYHUKOB - HAlIpUMED,

Tak, YTOOBI JiMa ¢ HapyuIeHUAMM ClyXa oJIydain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CUYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C npernojgaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbLIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U IPOMEKYTOUHOrO

KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU ClIaYn 06y'-IaIOIJ_[I/IMCH WHBAJIMAOM WJIA JIUIIOM C OI'pPaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA

q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ’IeHHOfI MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;
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- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBUM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 110 Harpasiienuio 06.04.01
"Buosiorus" ¥ MarucTepckou nporpamme "Broxumusi, MosieKyisipHast GuoJiorusi u ononHpopMaTrKa'.
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.02 Bgederue 8 KOMNbIOMEPHOE MOOEAUPOBAHILE
NPOCMPAHCIMBEHHOU CIMPYKMYPol OUONOAUMEPO8

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBky: broxumus, MonekynspHas Guoorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2026

OcHoBHas JuTepaTrypa:
OcHoBHas JMTepaTypa:

1. BaxBanos, JI. A. MopenupoBanue cucteM : yueOHoe nocodue ajis By3oB / baxsasnos JI. A. - M : U3gatensctBo MOCKOBCKOToO
rocyiapcTseHHoro ropsoro yusepcurerta, 2006. - ISBN 5-7418-0402-0. - Tekcr : anexkrponnsiii // 9BC 'KoHcynpTaHT
crynenra' : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN5741804020.html (gaTa o6pamenus: 10.02.2026). -
PexuM mocryna : 1o MoArnucke.

1. Opuyk, C. 0. KomnbioTopHOE MOJEIMPOBAaHUE HAHOTEXHOJIOTHI, HAHOMATEPHUAJIOB U HAHOCTPYKTYp. MopenupoBanue
HAHOCHCTEM METOJaMM MOJIeKyJIsipHO quHaMuKK.Kype neknuii : yue6Hoe nocodue / C. FO. IOpuyk. - Mocksa : MUCUC,
2013. - 47 c. - ISBN 978-5-87623-663-0. - Tekcr : anekTpoHHbIi // JIanb : anekTpoHHO-Onbmoreynas cucrema. - URL:
https://e.lanbook.com/book/47471 (mara obpamenus: 10.02.2026). - Pexum moctymna: Iuist aBTOPU3. TOJI30BATEIEH.

3. Memeukus, B. B. ImuranmonHoe MoaerpoBanue : yueObHoe rnocodue / B. B. Memeukun, M. B. Kocenkoga. - Kemeposo :
KemI'V, 2012. - 116 c. - ISBN 978-5-8353-1299-3. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs cUCTeMa. -
URL: https://e.Janbook.com/book/44371 (nara obpamenus: 10.02.2026). - Pexum goctymna: ijisi aBTOPH3. MOJIb30BATEICH.

JonoJiHUTEIbHAS JJUTEpaTypa:

HomonuutenbHas sureparypa: 1. Pam6unu, H. I'. CtpykTypa nosimMepoB - OT MOJIEKYJI IO HaHOaHcamOuielt : yue6Hoe nocobue /
H. I'. Pam6uan. - Jonronpynusiii : M3narensckuii Jom 'Matemext’, 2026. - 263 c. - ISBN 978-5-91559-016-7. - Tekcr :
anekTpoHHbIA. - URL: https://znanium.ru/catalog/product/2241454 (nata ooparmenus: 31.01.2026). - Pexxvm goctyna: mo
THIO/ITIKCKE.

2. Arorio P.X. OcnoBsl padoTst B mporpamme VMD: yue6HO-MeToandeckoe nocodue. - 2014, - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/21817/01_012_000746.pdf (nata oopamienus:: 10.02.2026). - Pexxum
JOCTYyIa: OTKPBITHIA
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.02 Bgederue 8 KOMNbIOMEPHOE MOOEAUPOBAHILE
NPOCMPAHCIMBEHHOU CIMPYKMYPol OUONOAUMEPO8

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBky: broxumus, MonekynspHas Guoorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana oOyueHus1 o odpa3oBaTesibHON nporpamme: 2026

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

Crpanyna 11 u3 11.



http://www.tcpdf.org

