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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II)IO HU3YUYCHUA NUCHUITINHBI ABJISACTCA q)OpMI/IpOBaHI/Ie CHCTEMHBIX 3HAHHUH IT0 aCIIEKTaM CBSI3aHHBIM C TIOMCKOM H
CO3JaHNEM HOBBIX JICKAPCTBCHHBIX BCIICCTB, npno6peTeHI/1e yMeHI/Iﬁ 1 HAaBBIKOB IO OCHOBHBIM KOMIIBIOTEPHBIM METOJaM,
KOMIIBOTCPHBIM IIpOorpaMmam nu 6azam JaHHBIX, IPUMCHAIOIINMCSA Ha pa3HbIX dTallaX UCCICAOBAHUA U KOHCTPYUPOBAHUA
JICKapCTBCHHBIX BCIICCTB.

38.,[[8.‘{21 JUCHUTTIIIMHBI ((XGMOI/IH(l)OpMaTI/IKa» :

-CopmupoBaTh OCHOBBI IPEACTABICHUSI XUMUUECKON HH(OPMAIMU 1 aHAIHM3a 3aBUCUMOCTH «CTPYKTYpa-aKTUBHOCTD)
(hM3MOTOTHYECKH aKTUBHBIX COCANHEHHUI.

- C(I)OpMPIpOBaTL CHUCTCMHBIC 3HAHU 110 XeMOI/IH(I)OpMaTI/IKC, CBA3aHHBIX C IOUCKOM M CO3JaHUEM HOBBIX JICKAPCTBECHHBIX
BCIICCTB.

- BBIpa6OTaTL Y CTYACHTOB CIIOCOOHOCTH KCITOJIB30BaTh JAOCTYITHBIC MHTCPHET PECYPChI AJIs1 ITIOMCKA U aHaJIM3a I/IH(I)OpMaL[I/II/I
0 OMOJIOrMYECKOH aKTUBHOCTH CoeI[HHeHI/Iﬁ, IMMOJIY4€HHBIX ITYTEM XUMHUYIECKOT0 U OHOJIOTHYECKOTO CHHTE3A.

- ®opMHUPOBATH MPEACTABICHIH O KOMITBIOTEPHOH (hapMaKOIOTHH ¥ TOKCHKOJIOTHH.

- yl"J'Iy6J'IeHHOC HU3YUYCHUEC METOJ0OB KOMIIBOTCPHOI'O KOHCTPYHUPOBAHHUS JICKAPCTB HA OCHOBE CTPYKTYPhI JIMT'AaHIOB.

PCSyﬂLTaTH 06y‘~I€HI/IH 0 IMCUUIUIMHE HAITpaBJICHbI HA JOCTHKCHUC NHIAUKATOPOB!:

OIIK-1.1. O6nagaer ¢pyHIaMEHTAILHBIMU U IPUKJIAIHBIMU 3HAHUSAMH B 00J1aCTH MEAULIMHBI, OMOJIOTHUU U APYTUX
€CTEeCTBEHHOHAYYHBIX HAIPABJICHHUI.

OIIK-1.2. IleMOHCTpHpYET YMEHHE IPHUMEHSATh U HCIIOIB30BaTh (PyHIAMEHTAIbHBIC U MPUKJIaTHBIC 3HAHUS B 00JIaCTH
METUIUHEL, ONOJIOTHH U IPYTMX eCTECTBCHHOHAYYHBIX HAPaBICHHUI IS TOCTAHOBKH U PEIeHHsT HH(OPMAIOHHO-
AQHATMTHYECKAX ¥ HAYIHO-HUCCIIEAOBATEIIECKHX 3a1ad.

OIIK-5.1. JIeMOHCTpHpYET CIIOCOOHOCTh IPUMEHSTH TCOPETHUESCKUE 3HAHUS B 00JIaCTH OMOMEIMIINHBI JIJISl pa3paboTKU U
OCYIIECTBICHHS IPOEKTOB 110 U3YUSHUIO MPOLECCOB, MPOUCXOSIINX B KIETKE YeNOBEKa, UCIOIb3Ys COBPEMEHHBIC
KOMITBIOTEpPHBIC ¥ HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU

OIIK-6.2. OcymiecTBusteT 3¢ GEeKTUBHBIN MOUCK HHOPMAIIH, HEOOXOJUMON T PeIIeHus 3aJa4 NpohecCHOHANBHON
JIeATENBHOCTH, C HCIIOJIb30BAHUEM IIPABOBBIX CIIPABOYHBIX CUCTEM U NPO(ECCHOHAIBHBIX MEANKO-OMOJIOTHYECKUX 0a3
JTAHHBIX.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

ukn (paznen) OIIOIT: b1.0.04.10

2.1 TpeOoBaHus K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

Papmaxoiorus

Buoxumus

TeOpI/IH BepOHTHOCTefI n MaT€éMaTh4dcCKasa CTaTUCTUKA

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa H 00paboTKH HH(OPMAIIH

2.2 JIucuMnJuHbl M MPAKTHKH, JJISI KOTOPbIX OCBOEHHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0TUMO KAK
npeanIecTBYIOIIEe:

ITpousBoacTBEHHAS MpaKTHKA (KITMHUYECKas! IPAKTHKA)

Heiiponnsie ceTu: pacro3HaBaHue 00pa3oB U U300paKeHUH ¢ MOMOILIbI0 TexHodorui N

MCI[I/IHI/IHCKI/IG CUCTEMBI HCKYCCTBECHHOT'O MHTCIIJICKTA

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJYJIS)

OIIK-1: Crioco0eH Mcnob30BaTh U NPUMEHATH (PyHAAMEHTAJIbHbIE H NPUKJIAIHbIe MeJUIMHCKUE,
eCTeCTBeHHOHAYYHBbIE 3HAHUS 1151 IOCTAHOBKH H PelIeHHs CTAHAAPTHHIX H NHHOBAIIHOHHBIX 33124
npodeccuoHaNbHOI 1eATeJIbHOCTH

3HaTh:

Just noctimxenns OIIK-1.1 3Hath :(pyHAaMEHTaIbHBIC OCHOBBI XEMOMH(OPMATHKH.
s moctmxenns OITK-1.2 3HAaTh: OCHOBHEBIE pa3/iebl XeMOHH(GOPMATHKH, HEOOXOIMMBIE B MEIUITMHCKON TIPAKTHKE.

Ymers:

Jisa moctmxenns OIIK-1.1 ymers: mpuMeHATh QyHIaMeHTaNbHBIC OCHOBBI XeMOMH(DOPMATHKY IS peIIeHHs KOHKPETHBIX
HaY4HBIX 33]a4.
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Jtsa noctmxenns OIIK-1.2 ymers: nmpuMeHATh QyHIaMEHTANbHBIC OCHOBBI XeMOMH()OPMATHKH B MEAHUITHHCKOMN IIPAKTHKE.

Baanern:

Jis moctmxenns OIIK-1.1 BmageTs: HaBRIKAMH MTPUMEHEHUS (DyHIaMEHTAIBHBIX OCHOB XeMOMH(OPMATHKH TSI PEIICHAS
KOHKPETHBIX HAy9HBIX 3a/1a4.

Jnsa noctwxenust OIIK-1.2 BnaseTs: HaBBIKaMKU NPUMEHEHUs GYHIAMEHTAIBHBIX OCHOBBI XeMOUH(OPMATHKH B
MEIMIMHCKON TIPAKTHKE.

OIIK-5: Cnioco0eH K OpraHM3alMy U OCYIIeCTBJICHHIO NPUKJIAAHBIX M NIPAKTHYECKHUX NIPOEKTOB H HHBIX
MepONpPUSATHI 110 H3yYeHUI0 OHO(U3MYECKUX U HHBIX NPOLECCOB U IBJCHUH, IPOMCXOAAIINX HA KIETOYHOM,
OPraHHOM W CHCTE€MHOM YPOBHSIX B OPTaHH3Me YeJI0BeKa

3HaTh:

Jis noctmxenus OITK-5.1 3HaTh: cOBpeMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTUH B 00JIACTH XEMOUH()OPMATHKH.

YMmers:

Jisa moctmxenus OITK-5.1 yMeTs: IpuMEHATh COBPEMEHHBIE KOMITBIOTEPHbIE TEXHOJIOTHH B 00JIACTH XeMOUH(DOPMATHKH B
KIMHUYECKOH IpaKTHKe.

Baanernb:

I[J'IH JOCTHIXCHUA OIIK-5.1 BJIaACTh: HABBIKAMH MMIPUMCEHCHUSA COBPEMEHHBIX KOMITBIOTCPHBIX TEXHOJIOTHI B 00JaCTH
XeMOI/IH(bOpMaTI/IKI/I B KIIMHUYECKOU IPAKTHUKE.

OIIK-6: Cnoco0eH NOHUMATh NPUHIUIIBI PA00ThI HHPOPMALMOHHBIX TEXHOJIOI Ui, 00ecrIeYUuBATH HH(POPMALMOHHO-
TeXHOJIOrH4eCKYI0 MOIePKKY B 00J1aCTH 3APABOOXPAHEHHUS ; IPUMEHSATh CPecTBa HH(OPMALMOHHO-
KOMMYHHKAIHOHHBIX TEXHOJOrUi 1 pecypchl 0MOMH(OPMATHKH B MPO(ECCHOHANBLHOI 1eATeIbHOCTH, BLINOTHATH
TpeGoBaHus MHGOPMALIMOHHOM 0€30MacCHOCTH

3HaTh:

Jns noctmxennst OTTK-6.2 3HaTh: OCHOBBI paOOTHI ¢ 0a3aMHU TaHHBIX B 00JIACTH XeMOMH(DOPMATHKH.

YMmern:

Jus noctmxenus OIIK-6.2 yMeTh: ocymecTBiaTh 3¢ (GEKTUBHBIA TOMCK HHOOPMALIUH, HEOOXOIMMOM IS PEIICHHS 3a1a4
KITMHIYIECKOH MPAKTHKH.

Baanern:

Jis moctmxenns OITK-6.2 BnameTs: HaBBIKaM¥ 3G GEKTHBHOTO ITOFCKA HH(POPMAIHH, HEOOXOIUMOH JUTA PeIIeHNs 3a1a4
KIIMHUYECKO TPAKTUKH.

B pe3yibTaTte ocBOeHUS AUCHUIIIMHBI 00YYAIOLIMIICS T0JKEH

3.1 |3narn:

3.1.1 | OcHOBHEIE TMOHATHUS, ONIPEACTICHU METOAbI U MOAXOABbI, UCIIOJIb3YEMbIC B XGMOI/IH(I)OpMaTI/IKC

3.1.2 | OcHoBHBIE XUMUYECKUE 0a3bl JaHHBIX, METOBI OCYLIECTBICHHS IOUCKA B XUMUYECKUX 0a3aX JaHHBIX,
CrocoObI PEAOCTABICHUS XUMHUECKUX TaHHBIX

3.1.3 | MeTopI MOJETUPOBAHUS U OTOOPA XUMHUECKHX COSTUHEHUH ¢ 3a1aHHOM OMOJIOTHYECKOH aKTHBHOCTBIO

3.1.4 | OcHOBHBIE JECKPUNTOPHI, 0A30BBII aITOPUTM BUPTYATbHOTO CKPHHUHIA XUMHYIECKHX COCAUHEHUH, OCHOBHBIE
(GUIBTPBI, UCHOJIB3YEMbIE B MOICITMPOBAHHH JICKAPCTBECHHBIX COSIMHCHUN

3.1.5 | CnocoOrl moctpoenust SAR u QSAR 3aBucumocrteit

3.2 | YMmeTh:

3.2.1 | TIpoBOANTH TIOUCK B XUMUYECKUX 0a3ax JTaHHBIX

3.2.2 | Co3nmaBatk cOOCTBEHHBIE 0a3bl TAaHHBIX U OTIEPUPOBATH MU

3.2.3 | BBIYUCIATS OCHOBHBIC ACCKPHUIITOPHI U MCIIOJIB30BaTh JECKPUIITOPHOC NPEACTABICHUEC XUMUYCCKOI'O
OPOCTpAaHCTBA UIA MMOUCKA BCIICCTBA C 3aIaHHBIMUA CBOICTBAMU

3.2.4 | Ctpourts nipocreiimue 3aBucuMoctd SAR/QSAR/QSPR u onpenensaTe UX CTaTUCTUIESCKYIO 3HAYUMOCTb;

3.2.5 | ucnonb3zoBath MeTo 16 SAR/QSAR/QSPR mis cozmanuu JIC ¢ 3a1aHHBIMH CBOMCTBAMH

3.3 | Baagers:

3.3.1 | ananu3a GOJBIINX XUMHUYECKUX AAHHBIX JUIS PELICHHUS] MEAUIMHCKUX 33124

3.3.2 | c mporpaMMamu A7 CO3JaHUS U ONEPUPOBaHUSA ¢ 6a3aMH JaHHBIX

3.3.3 | mpumenerns SAR/QSAR/QSPR metonos
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4. OFBbEM JUCILUIIVIMHBI (MO Y JISI)
OOwas TpyaoeMKocTb 33ET
YacoB 1o y4eOHOMY IIaHy : 108 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 60 9K3aMeHbI 8
caMocCTosiTeNbHas paboTa : 19,8
4acoB Ha KOHTPOJIb : 18
KOHTaKkTHas pabora: 70,2
UKP: 10,2
5. CTPYKTYPA U COAEPKAHUME JUCLHUIIIMHbBI (MOY.JIS)
Kon HaumeHoBaHue pa3/iesioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3nen 1. BBegenue B AMCUHUIUIMHY.
1.1 Beenenue B aucuumnHy. OOIue IpeacTaBICHUS O TEOPUU CTPOCHHS 8 4 JI1.1J12.1 J12.2
XUMHYECKUX COCIMHEHUH, TPEICTABICHUE O PEAKIIMOHHOM CITOCOOHOCTH. D1 D2 D3 254 55
Ipsimast 1 oOpaTHas 3a1a4n MOJICITUpOBaHusL. VX perrenue. 26
XemonH(pOpPMaTHKA KaK HaydHAs AUCOUIUIMHA. Paznmmane u
KOMILIEMEHTapHOCTh XeMOMH(OPMATUKHU, KBAHTOBOW XUMHUH U METOJIOB
CUJIOBBIX IOJIEH.
XeMonH(pOPMaTHKa OT 0OBEKTOB JI0 TIIABHBIX 00JIacTel MPUMEHEHNS.
BazoBas MonekynspHast Moaens. I[locTpoeHe IOTHIECKOTO BEIBOAA.
XUMHUUECKOEe IPOCTPAHCTBO. XeMOUH(POPMATHKA U XEMOMETPHKA.
XemonH(pOpMaTHKa U OHOMH(OPMATHKA.
Hcropus xemonrdopmaruku. /JIex/
1.2 OTaenbHbIe BOIIPOCH TEOPUH CTPOCHUST XUMHUECKHX COSTUHEHUH. 8 2 JIT.1JI2.1 J12.2
xeMouH(popMaTHKa KaK JUCIHIUIMHA TeOpeTudecKoit xumuu (tect) /IIp/
1.3 IMoxrotoska k Tecty /Cp/ 8 2 JI2.1 J12.2
Pazgen 2. IIpeacraBieHne XUuMHYeCKHX 00beKTOB.
2.1 [IpencraBnenue monekya. TUNMHYHbBIE TPEACTABICHUS MOJIEKY] B XUMHUHU 8 6 JI.1J12.1 J12.2
(ctpykTypHas Gpopmyia, XuMU4eckas GopMmyna, TPUBHAIBLHOE HMs). 2536

Oco0OeHHOCTH IPENICTABICHHS B XeMONH(pOpMaTHKe, TpeOOBaHHA K
npencTaBieHusM. Buisl npencrasnenuil. JIunelinple npencraBieHus
(umena, WLN, SMILES, SLN, InChl). IIpeacrasienue MOJEKYIAPHBIX
rpadoB. BUTOBBIE CTPOKH (CTPYKTYPHBIE KIIFOUH, OTIEYATKH TANIBIIEB,
X3IINPOBAHHBIE OTIEYAaTKHU MaNbIeB). MaTpudHOe NpecTaBlIeHUE, BUIBI
Matpull. TabnuuHoe mpeAcTaBiIeHne. TpexMepHbIe MpeICTaBIeHH .
KoopauHaTsl aTOMOB.

[MoBepxHocTH. Brpl moBepxHOCTEH (BaH-/Iep-BaallbCOBA TIOBEPXHOCTb,
noBepXHOCTh KOHHOIIIN, 1OCTYIHAS PACTBOPUTEINIO [IOBEPXHOCTD,
MOBEPXHOCTb UCKITIOYEHHOTO PACTBOPUTENS, TIOBEPXHOCTH MOJIOCTU
(epMeHTa, MOBEPXHOCTH H30IIOTHOCTH, PACKpPAIICHHBIC TOBEPXHOCTH).
MomnexynspHast popmbl. Ctpykrypsl Mapxymra. Tunmassie popmaTs
¢aitnos (MDL, Sybyl, PDB). KouBepranus Mexxay npeacTaBIeHUSIMU.
KonBepcus cTpykTypa-ums U UMs-CTpyKTypa. KoHBepcHs CTpyKTYpHI B
JIuHenHble npeacrasienus. 2D-3D konsepranus. IIpencrapinenus
peaxuuii. TunuyHoe npeacrasineHue peakuuil. IIpeacrapiaenue peakuuu
Kak Habopa peareHTOB U MPOJYKTOB.

IIpencraBnenus peakuuil Kak XapakTepUCTHK PEAKIIMOHHOIO LIEHTpa.
IIpencrasnenus peakuuii Kak pa3HOCTU IIPOJYKTOB U PEArCHTOB.
[Ipencrasnenue peakunu Oymxura. /Jlex/
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cTp. 6

2.2

[IpencraBnenus xumuueckux cTpykryp. Hanucanue u nntepnperanus
npencrasienuit SMILES, InChl. PenaktupoBaHue cTpyKTypbl MOJIEKYIT C
HCIIONIb30BaHUEM penakTopoB. Co3maHue (aiiioB, coaepiKammx
TpedyeMoe npezcTaBiieHre Mojekyn. [Touck B 6aze nanubx mo SMARTS.
PenaxtupoBanue peakuuii. [Torck aToM-aTOMHOTO COOTBETCTBUS B
peakuusix. Co3nanue (aiiioB, copepKaliuX pa3InIHbIC IPEACTABICHHS
peaxkuui.

Hanmcanue tecra /TIp/

8

10

JI1.1J12.1 JI2.2

23

CamocrostenbHas padora o Hanucannto SMILES, InChl, SMARTS.
IoaroToBKa K HaIMCAHHIO TECTA IO TEOPETHUECKUM Bompocam. /Cp/

JI2.1 J12.2

Paznen 3. XuMuueckue 0a3bl JaHHBIX.

3.1

Xumuueckue 6a3bl JaHHBIX. Tunsl 6a3. bazel MosieKyl, CIEKTPOB, OEIKOB,
KpHucTaiorpapudecKie, OMOMOJIEKYITbl. BUIbI MONUCKAa B XHMUYECKUX
6a3ax maHHBIX. [TOWCK TIO CTPYKTYpE, MOACTPYKTYpPE, CYNEPCTPYKTYpe U

10 MOJIEKYJIIPHOMY CXO/ICTBY B 06a3ax naHHBIX. OCHOBHBIE aNTOPUTMBI
ITOMCKA.

Ucnonb3oBanne CKpUHOB. PeKypcHBHBIN 11OAX0A. YIIbMaHOBCKUN MOJIXO/I.
Iouck B 3D 6a3ax nannex. ®apmakodopst. PapmaxodopHBIit

nouck. /Jlex/

JI1.1J12.1 J12.2
013233

32

- PensinponHble XuMuyeckue 0as3bl JaHHBIX: CO3JaHUe, YIPABICHUE H
ucrons3oBanue (ChemAxon InstantJChem)
Hanmcanue tecra /IIp/

JI.1J12.1 J12.2

33

CamocrosTenbHas padoTa ¢ XUMUYECKUMH 0a3aMu JaHHBIX. [loaroroBka
k Tecty /Cp/

5,8

JI1.1J12.1 J12.2

Pasnen 4. MoJiekyJisipHoe pa3HooOpa3ue.

4.1

Juzaitn OubioTek qaHHbIX. Mcnonbs3oBanue uist BUPTYaJILHOTO
CKPHHHHTA U U151 BBICOKOIIPOU3BOANUTENLHOTO CKPUHUHTA.
Teopernueckas komOnHAaTOpHAS XUMHs. PazOpocaHHbIe 1
coxycupoBanHble Onbnuoteku. I'enepanus crpykryp. RECAP.
Fragmenter. Kinacrepuzanus Mosekyn. Mepapxuueckue moaxomsl.
Hewnepapxudeckue moaxoasl. OT60p Moekyn 6e3 kiacrepusanyn /JIek/

J1.1
24

4.2

Haswurarust B XUMHYECKOM IIPOCTPAHCTBE MOJEKYISIPHBIX Tpa)oB U
OCHOBaHHbIE Ha ckadongax MeToIbI KIacTepu3anul 0OBEKTOB B
XHMHYECKOM IIpocTpaHcTBe. CpaBHEHHE OMOIMOTEK XUMHYECKUX
COeIMHEHNH, KIIacTepHu3aIist 00bEKTOB M 0TOOP MOJIEKYI B BEIOOPKY Ha
OCHOBaHHH 3TOr0. HaBuTamus B XMMHYECKOM MPOCTPAHCTBE C
ucnonb3oBanueM merona GTM. Knacrepuzanus (Python).

Hanucanue tecra. /TIp/

JI1.1

4.3

CamocrosTenbHast HOATOTOBKA BEIOOPKH coenuHeHuid. OdopmiieHue
oTuera no npakruke. [ToaroroBka k tecry. /Cp/

JI1.1J12.1 J12.2

Pazgen S. MonekyJ/isipHble 1eCKPHIITOPDI.

5.1

JHeckpunropsl. OnpezneneHue u UCIONIb30BaHUE JECKPUNITOPOB. Poib
JIECKpUNTOPOB B XeMOUH(popMaTuke. MHOrooOpasue 1eCKpunTOpoB.
Kraccupukanus 1eckpunTopoB mo GyHKIHOHAITBHOCTH. Du3nko-
XUMHUYECKHE NeCKpUNTOpsl. Tonmonorndyeckue HHAEKCh. TpexMepHbIe.
®parMeHTHBIE AeCKpUNTOPBI. PapMakopOpHBIE JECKPUIITOPHI.
KoncranTsl 3amecTureneil.

KBaHTOBO-XHMHYECKHE JECKPUTITOPHI. JIeCKpPUTITOPBI MOJEKYIISIPHBIX
noJiei. J{ecCKpUnTopsl MOJNEKYISIpHOTO TIoAo0wust. /JIek/

52

Pacuer neckpuntopoB st Mosekyi1. Co3aHne BXOJHBIX (ailyioB st
QHAITM3a CBI3U CTPYKTYPBI C PEAKLHOHHOM CIOCOOHOCTBIO. JIeCKPHUITOPBI
(Python) /TIp/

53

CamocTosTenpHBIH pacuer geckpuntopoB. [Toaroroska k recry. /Cp/

JI1.1J12.1 JI2.2

Paznen 6. MoaenupoBanue " cTpyKTYpa-cBoicTBO" .
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6.1 HUctopus monenupoBanus "cTpykTypa-cBoiictBo" SAR/QSAR/QSPR. 8 6 J1.1
Knaccuueckuit QSAR (metonst ['anua, ®pu-Bunbcona).
SAR/QSAR/QSPR na aeckpunropax. CoBpeMeHHbIE TOIX0bI. MeTOabI
MAaIIMHHOTO 00ydeHHs. MHTeIIeKTyaIbHBIN aHAN3 TAHHBIX B
xeMmonH(popMaTHke. 3agaun MamHHOTO 00ydeHust. Metonsl. MLR,
rpedneBas perpeccusi, PLS, kNN, uckyccrBeHHbIe HEHPOHHBIC CETH,
SVM, peratomue nepeBbsi, HAaMBHBIH baliec, rayccoBBI MPOIECCHI.
Hcnonp30Banne METOIOB MAITMHHOTO 00y4eHus. Bamunanms u kpocc-
Bamuganua. ROC kpussie. [IpenoOpaboTka JaHHBIX. XUMHYECKAs
npenoOpaboTKa: 0TOOP JaHHBIX M CTAaHIAPTH3ALML.

MaremaTrueckast mpeaoopaboTKa: cTaHIapTU3aIKs, TKAINPOBAHHE,
HopManm3anus. CiydaifHas koppenanust u 6opsda ¢ Heil. KoHceHcycHBIE
noaxoabl. O6macte npuMenumoctu. 3D QSAR, ocHOBaHHBIH Ha
MIPOCTPAHCTBEHHOM BBIPAaBHUBAHHU. METO bl MPOCTPAHCTBEHHOTO
BeipaBHUBaHUs. COMFA, CoMSIA, Grid. Merogst 3D QSAR,
He3aBUCHUMBIE OT BeIpaBHUBaHMs. Grind. O6mmee noustue 06 nD QSAR.
Ucropus monenupoBaHus "cTpyKTypa-cBOHCTBO"

SAR/QSAR/QSPR /Jlex/
6.2 1. Crarmaptuzanus qanHsix (Python) 8 2
2. Ot60p meckpunrtopos (Python)
3. MozenupoBaHue KIacCU(PUKAMOHHOE U PErPECCHOHHOE
(Python)
4 Homen npumenumoctu (Python)

Hanucanue tecra no teoperndeckum Bompocam /I1p/

6.3 [ToaroroBka MaHHBIX U MOJEIUPOBAHNE B paMKaX CBOCH 8 2 JI1.1J12.1 J12.2
WHIUBUAYaTbHOM 3aaun. OQopMIIEHHE OTYETOB 10 MPAKTHKAM.
IonroToska k Tecty /Cp/

Paznen 7. 3amuTa MHANBHAYAILHON NPAKTHYECKOH PadoThI

7.1 OO6cyxaeHne HHANBUIYaTbHON mpakTiHueckoi 3amaqn /IIp/ 8 2 JIT.1JI2.1 J12.2
7.2 3amuTa HHANBUIYATBHOW MPAKTUIECKOW pabOThI, 00CYKIeHIEe 8 2 JIT.1
pesyabTatoB /I1p/
7.3 Odopmienne otyera o HHAUBUyaIbHOU 3anade. /Cp/ 8 2 JI.1J12.1 J12.2
7.4 WnpuBuayanbHble KOHCYIbTALMH, TEKYLIIMNA KOHTpoJb /KP/ 8 10,2 JI.1J12.1 J12.2
313233 54 55
26

6. ®OH/JI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

Tectsl, oTUeT MO 1a0OPaTOPHOIL paboTe, BOMPOCH! K IK3aMEHY

6.2. TunoBkle KOHTPOJIbHBIE 3a1aHUS U MHbIE MaTEPUAJIbI 1/ TeKyllleﬁ arrecranmun

TecTupoBaHue MPOBOAUTCA IO Kax10il Teme. IIpuMepsl TECTOBBIX 3aJaHHM:

Kakue u3 ykazanueix SMILES cooTBeTcTBYeT MoJieKyne acnupuHa?

CC(=0)Oclcceecc1C(0)=0

c1c(C(0)=0)cc(OC(0)C)ccecl

OC(=0)c(ccccl)c10C(=0)C

c1(C(=0)O)ccccc1 OC(=0)C

Kakne InChl s mpruBeneHHON MOJIEKYIIBI TyaHHHA COOTBETCTBYIOT MOJICKYJIEC W SIBIISIOTCS CTaHIAPTHBIMH? a.
InChI 1/C5H5N50/c6-5-9-3-2(4(11)10-5)7-1-8-3/h1H,(H4,6,7,8,9,10,11)/f/h8,10H,6H2

b. InChI=1S/C5H5N50/c6-5-9-3-2(4(11)10-5)7-1-8-3/h1H,(H4,6,7,8,9,10,11)

c. InChI=1S/C6H6N502/c6-5-9-3-2(4(11)10-5)7-1-8-3/h1H,(H4,6,7,8,9,10,11)

d. InChI=1/C5H5N50/c6-5-9-3-2(4(11)10-5)7-1-8-3/h1H,(H4,6,7,8,9,10,11)/f/h7,9H,6H2

3. Kakoit SMARTS 3ampoca Oyzner onpenensts BblAeIeHHYI0 NoACTpyKTypy (NcccN) B mpuBenéHHOM Moiekyre (5-
butyl-4-methylbenzene-1,3-diamine)? ATombl BoI0pO/ia He MPUHUMATH BO BHUMAaHHE.

a. N~*~*~N

b. NeceN

c. [#7]ccc[#7]

veo o —
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d. [NH2]Jaaa[NH2]

4. Kakoii u3 npuBeaennsix SMILES ynoBierBopsier npuBeneHHO# cTpykType Mapkyma?
a. OCCclc(C)eccecl

b OCCCCCCCCclce(C(=0)O)cecl

c OCCCclcec(C(C)=0)ccl

d OCCCclcee(COC=0)ccl

6.3. TunmoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHUS /IS POMEKYTOYHOI aTTeCTAUH

Bomnpock! k 5K3aMeny:

1. JIuneiinoe npencrasaenue SMILES

ITpumepHBIii I1aH OTBETA!

-IIpaBuna.

-IIpencraBneHue crepeou3oMepoB, TAYTOMEPOB, APOMATHUECKUX CTPYKTYD.
-YHUKaJbHbIE, a0COMIOTHBIE, N30MepHbIe U peakimonHbie SMILES.
2. JIuneiinoe npeacrasnenue InChl.

[IpumepHsIii I1aH OTBETA:

-IIpaBuia.

-IIpencraBineHue crepeou30MepoB, TAYTOMEPOB, APOMATUUECKUX CTPYKTYP.
-Cranngaprtasie InChl.

3. [IpencraBieHuss XUMHUUECKUX PEaKLUi.

ITpumepHBIii M1aH OTBETA!

-IIpencraBnenne peakuu kKak Habopa peareHToB U MPOAYKTOB.
-IlpencraBnenue peakuuu Oymxura.

-IlpencraBnenue Yrru-Jlyrymku.

4 IlpencraBneHne XUMHYECKUX peakluid.

[IpumepHBIii 11aH OTBETA:

-IIpencraBnenus peakuuil Kak pa3HOCTH MIPOAYKTOB U PEAareHTOB.
-IIpencraBnenus peakluil Kak XapaKTEpUCTUK PEAKLIMOHHOTO LEHTPA.
-AToM-aTOMHOE 0TOOpakeHHE.

5. XuMu4eckoe mpoOCTPaHCTBO.

ITpumepHsIii 1aH OTBETA!

-IIpocTpaHCTBO Ha JECKPUNTOPAX,

-IIpocTpaHcTBO Ha rpadax,

-Ha QYHKITUSX,

- 00J1aKO TOYEK.

6. HaBuranust B XUMUYECKOM MPOCTPAHCTBE JECKPHUIITOPOB.
[IpumepHsIii M1aH OTBETA:

-IIpoeKIms XUMIYIECKOTO MPOCTPAHCTBA IS BU3YaI3aIliH.
-Anrroputmel ipoekiiuu (obmras unes): PCA, SOM, GTM.

7. HaBuramnust B XMMHUYECKOM MPOCTPAHCTBE rpadoB.
[IpumepHBIii I1aH OTBETA:

-Cxaddonapl 1 KapKachl.

-Cxaddongsr bemuca-Mypxo.

-ITonxox nepera ckaddonnos Epris ¢ coast.

8. IpenoOpaboTKa TaHHBIX.

ITpumepHBIii I1aH OTBETA!

-Xumuyeckas npenodpadoTka: 0TOOp JaHHBIX U CTAaHAAPTU3ALMUSL.
-Matematndeckas npegoopadoTka: cTaHIapTH3AIMSA, IKATHPOBAHIE, HOPMaTH3aIHSL.
9. XapakTepUCTUKN KayecTBa MOJeNeil.

ITpuMepHbIii 1aH OTBETA!

-XapaKTepUCTHKHU perpeccnoHHbIX Mozeneii: R, R2, Q2, REC.
-XapakTepuCTHKHU KiTacCH(PHUKAIMOHHBIX Mojesel: MaTtpuia HeBs3ok, ROC, TPR, FPR, BA, AUC u np.
10. Knacrepuzanus.

[IpumepHbIii 11aH OTBETA:

-Buapl knacrepuzanuuu.

-Uepapxuueckas U Heuepapxuueckas.

-ArrimomepaTuBHAs M TUBH3UMHASL.

6.4. Kputepuu oueHUBaHUSs

Kpurepuem ycrienmrHocTi 0CBOCHUS y1eOHOT0 MaTepraa sIBIsIeTCS SKCIePTHAs! OIIEHKA [IPeIoAaBaTeNs, yIUTHIBAIOMAsT

PErYISIpHOCTD NOCCIICHU A JICKIHMOHHBIX, na60paTopHL1x U CCMUHApPCKUX SaHﬂTHﬁ, 3HaHUH TCOPETUYCCKOIO pasaciia
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MpOrpaMMBI TI0 TUCIUIIIMHE (B TOM YHCIE H MaTepraia CaMOCTOSTEIIBHOTO U3YIEHHS ), KOTOPBIE OI[CHUBAIOTCS YCTHBIM
OIIPOCOM IO BOIIPOCAM JUCHUIIIMHBI, PEHIEHUEM CUTYallMOHHBIX 3a/a4 U TecToB. KauecTBO yCBOGHUSI 3HAHUIA 3aBepIIIaeTCs
9K3aMEHOM.

DK3aMeH MPOBOJUTCS B pOpPME YCTHOTO OTIPOCa.

OreHKa yCTHOTO OTIpOca Ha 9K3aMEHe:

O1eHKa «OTIMYHOY» CTaBUTCS, €CIU CTYIEHT MOKa3al ITyOOKoe 3HaHHE BONPOCa; IOIHO, apTyMEHTUPOBAHO,
MIOCJIEIOBATENIFHO OTBETHII MO yIeOHOMY MaTepHaly.

Or1eHKa «XOPOIII0» CTABHUTCS, €CIIU CTYACHT MOKa3al 3HAaHHE BONIPOCA, HO JOMYCKACT Ps HETOYHOCTEH; TI0JIHO,
apryMeHTHPOBAaHO, MOCNIE0BATENBHO OTBETUI IO yUeOHOMY MaTepHaIy.

O1eHKa «yJOBIETBOPUTENBHOY» CTABUTCS, €CIH CTYIEHT M0Ka3all 3HaHHE BOIPOCa, HO A0MYCKaeT MHOXKECTBO HETOYHOCTEH;
MMeeT IpOoOJIeMBI ¢ TTOJTHOTOH, apryMeHTaIuel, TocIeJ0BaTeIbHOCTRIO H3I0KEHNS YIe0HOTO MaTepHaa.

OreHKa «HEYIOBIETBOPUTEIBHO» CTABUTCSA, €CIIH CTyACHT HE 3HAET MaTepuall BOIPOCa WM HMEET TOBEPXHOCTHBIC 3HAHUS
U HE MOJKET MOJIHO, apTyMEHTHPOBAHO, MOCNIEI0BATENbHO OTBETUTH IO yUeOHOMY MaTepHUairy.

ITpomexyTouHast aTTecTanus MPOBOJUTCS B GopMe HK3aMeHa. DK3aMeH IPOBOJUTCS B OpPME YCTHOTO OTIpOca.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1utTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Xénbree X.-1., MonekyasipHOe MOJICTUPOBAHHE: TEOPHUS M IPAKTHKA: yaeOHOE Mockaa : 9bC
3unmus B., PorbsH | mocoOue Jlabopatopust
., ®oabkepc I. (https://www.studentlibrary.ru/book/ISBN9785001017240.html) | 3nanwuii, 2020
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | BononuenkoBa JI. A. | buoundopmartuka: yueOHoe ocobue Omck : OMckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=563147) rOCYIapCTBEHHBI
Il YHUBEPCUTET
M. O.M.
JlocToeBckoro

(OMI'Y), 2018

JI2.2 |Yacosckux H.1O. BruonndopmaTrka: yueOHIK Mocksa : 9BC

(https://www.studentlibrary.ru/book/ISBN9785970455425.html) |TDOTAP-
Menua, 2020

7.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-Te1eKOMMYHUKALMOHHOI ceTH "MHTepHeT"

31 |ba3za manasix ChHEMBL https://www.ebi.ac.uk/chembl

92 | baza nanabix PubChem http://pubchem.ncbi.nlm.nih.gov/

93 |ba3za mannseix ChemSpider http://www.chemspider.com

34 |IIporpamma Fragmentor http://infochim.u-strasbg.fr/spip.php?rubrique41

25 | Virtual Computational Chemistry Laboratory http://www.vcclab.org/

06 |Muctpykius no Hanucanuo SMILES
https://www.daylight.com/dayhtml_tutorials/languages/smiles/index.htmI#ATOM

7.3 Ilepevyenb nHGOPMANMOHHBIX TEXHOJIOTHit

7.3.1 IIporpamMmHoe obecrieyeHue

LMS Moodle

Elixir

Octave

R

7.3.2 IIpodeccronanbHbIe 0a3bl JAHHBIX H HH(POPMALIMOHHO-CIIPABOYHbIEC CHCTEMbI

Haydanas snexkrponnas 6udnnoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU: HaydHast asiekTpoHHAS
6ubmmoTeka: caift. — Mocksa, 2000 —. — URL: https://elibrary.ru. — Pexxum noctyna: amst 3apeructTpup. moas3oBaTenei. —
TekcT: 3MeKTPOHHBIN.
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HarmmonaneHas anekrponHas 6udnanoreka (HOB) (https://rusneb.ru/) HatmonansHast anekrponHas 6ubnmuoreka (HOB) :
00BeIMHEHHBIN SJIEKTPOHHBIN KaTanor GoHA0B poccuiickux 6ubanoTek : cait. — URL: http://H36.pd. — Pexxum noctymna: u3
YUTANBHBIX 3a710B Oubmmoreku Yenl'Y. — TekcT: aeKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JISA)

JlekIIMOHHBIE 3aHATHS IPOBOAATCA B IEKIIUOHHBIX ayAUTOPHsAX. [ IPOBEIeHNUS 3aHATHI ICKIMOHHOTO THIIA MPEIIararoTcs
HabOPBI IEMOHCTPALIMOHHOTO 000pyAOBaHHs (HOYTOYK, IPOEKTOP, 3KPaH, KOJIOHKH) U y4eOHO-HATTIAAHBIX II0COOHI
(TIpe3eHTaINH 110 BceM paszenaM JTUCIUILIHHEL).

HJ’ISI MIPOBCACHUA 3aHATUI CEMHHApPCKOro THlla B YHUBCPCUTETC ayIUTOPUA 060pyz[0BaHa MyJ'IBTPIMeZ[PIfIHBIM KOMIIIEKCOM U
9KPaHOM U1 ACMOHCTpAalnn CIIAMTOBBIX HpeSCHTaHI/Iﬁ " BUACOMATCPUAJIIOB.

Jis mpoBeneHns 1ab0paTOPHBIX 3aHATHH B YHUBEPCHTETE ayTUTOPH 000pyI0BaHa KOMITBIOTEPAMH C TIPOTPaMMHBIM
obecriedeHnueM, MyJIbTUMEINHHBIM KOMIUIEKCOM U 9KpaHOM JIJISl IEMOHCTPAIINY CIaiJOBBIX TPE3SHTAINH 1
BHJICOMATEPUAIIOB.

IMomemeHUst A1 CAaMOCTOSTEITFHOM PabOTHI OCHAIICHBI KOMITBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO HOIKITIOUCHUS K CETH
«VHTepHeT» 1 00ecreyeHHEM A0CTyNa B AJICKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA, Kyl
Ka)K/IbIi 00yJalomuiicss B TEUCHUE BCETO Neproia 00ydeHNs 00ecIeueH HHANBHAYaIbHBIM HEOTPAHMYECHHBIM JJOCTYIIOM.

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

OcBoeHune 00yJaromuMucs y4eOHOI AUCIUIIINHEL CKIIaIbIBACTCS M3 KOHTAKTHOM pabOThI, BKIIIOYAIONICH 3aHATHS
JIEKIIMOHHOTO THIA (JIEKIMH) U 3aHATHS CEMHHAPCKOTO THIIA (CeMUHAPCKHE 3aHATHS, KOJUIOKBIYMBI), a TaKKe
caMocCToATenbHOM paboThl. KoHTaKkTHast paboTa ¢ 00yJaronMucs IperoiaraeT poBeICHNE TEKYIIEero KOHTPOIIS
YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTALH.

J11st HOATOTOBKY K 3aHATHSM JIEKLIMOHHOTO THUIA (JISKIUSIM) 00YJaIOMuiics: JOJKeH:

- BHUMATeIbHO IPOYUTATh MaTeprall PeIbIIyIel JICKINY;

- 03HAKOMHTHCA C yIeOHBIM MaTEepUANIOM 110 YIeOHUKY, YUeOHBIM ITOCOOUSM, a TaKKe IEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM ¢ TeMOM IIPOYNTaHHOH JIEKIINY;

- BHECTH JOTIOTHEHNUS K MOJTY4eHHBIM paHee 3HAHMAM I10 TeMe JICKIINH Ha MOJIIX JICKINOHHOM TeTpas;

- 3aIMcaTh BO3MOJKHEIE BOIIPOCHI, KOTOPBIE CIEAYeT 3aaTh MPENOaBaTeNro 10 MaTepHaITy H3ydeHHOH JICKIUH.

J1J1st HOATOTOBKY K 3aHATHSAM CEMHHAPCKOTO THIA 00Y4YalOMHICs JOIDKEH:

- BHUMATEIbHO M3y4UTh TEOPETHUECKUI MaTepHal 10 KOHCIIEKTY JICKI[UHU, yIEOHUKAM, yIeOHBIM MTOCOOUSIM, a TAKKe
3JIEKTPOHHBIM 00pa30BaTENbHBIM PECYPCAM;
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-IIOJITOTOBHUTHCS K BHICTYIUICHHUIO Ha 331aHHYIO TEMY, €CJIM JaHHOE 3aJaHHe MIPElyCMOTPEHO IO AUCLHILINHE;

- BEIITOJTHAUTH ITUCEMEHHYIO PabOTy, €Cli TaHHOE 3aJaHHe NTPELYCMOTPEHO O TUCIUITINHE,

- TOJITOTOBUTH JOKJIA, TIPE3EHTAINIO WK pedepat, eclIu JaHHOE 3aaHHe IPEIyCMOTPEHO M0 AUCIUILIIHE.

CamocrosiTenbHas paboTa 00yJaroliXcsl SBISETCS COCTABHOM 9acThI0 00YUCHUs M UMEET LIETIbI0 3aKPETUICHUE U
yIITyOJIeHHUE TIOTy9eHHBIX 3HAHWH, yMEHUH W HABBIKOB, ITOUCK W IIPHOOPETEHNE HOBBIX 3HAHMUIA, BRITIOTHEHNE yIeOHBIX
3aJaHUi, TOATOTOBKY K IPECTOAIINM 3aHATHUAM, TEKYIIEMy KOHTPOIIO YCIIEBAEMOCTH U IIPOMEXKYTOUHON aTTECTAIUH.
BeInonHeHne JOMaIIHUX 3a/1aHui OCYIIECTBIsIETCs B (opMe:

- paboTHI ¢ yaeOHOI, yaeOHO-METOINIECKOI N HAyTHOH JIUTepaTypoi, IEKTPOHHBIMH 00pa30BaTeIHHEIMHI PECYpCaMu
(mampuMep, IPOCMOTP BUACOIECKIUH TN yIeOHBIX (DIIIBMOB), KOHCIIEKTaMH 00yJaroIIerocs: YTeHue, N3ydeHne, aHaums,
cbop u 06061menne nHHopMaIy, e€ KOHCIIEKTUPOBaHUE U pedepupoBaHue, IEPEBO TEKCTOB, COCTABIICHHUE
npo¢ecCHOHABHBIX IIIOCCAPHEB;

- TOJITOTOBKH TEMATHYECKUX COOOIICHNH 1 BBICTYIIICHHH;

- BBIMTOJTHEHHS TUChbMEHHBIX KOHTPOJIBHBIX PaboT.

BrInosiHeHHE BCeX MPAKTHYECKHUX paboT sBIIseTCs HEOOXOANMBIM YCIOBHEM IS I0ITycKa K 3k3aMmeHy. [1o pesynbraTam
Ka)JJOH MPaKTHIECKOH pabOTHI 0(OpPMIIIETCS OTUET TI0 BEITOIHEHHOH pabore. [Ipu oopmireHnH oTyeTa JOIDKHEI
BBITIOJHATHCS CICAYIONIE TPEOOBaHHUS:

OTyeT No NMpaKTUYecKOH paboTe JOJDKEH COAEpkKaTh CIACAYIOIUE Pa3aelbl:

Jlata BbINOIHEHUS

HasBanue

Hens

Bagaun

Marepuaisl, UCIIOIH30BABIINECS Ul BEITOJHEHHUS (IIPOTPaMMBI, HCXOTHBIC (aiiisI ...)

[MosTanHoe m3noXKeHue mpouenypsbl (3tam 1, sram 2...)

Pesynbratel pa®oThl (+ TabMuUILBl, TpaQUKH, WLITIOCTPALMU, €CIH TPEOYIOTCS)

o Ao oP
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

PaGouas nporpamma auctuuireb " XeMmonH(popMaTrka" O HaNpaBiIeHUIO NOAroToBKH (crenuansHoctr) 30.05.02

"MenuuuHckas 6bnodusuka" HanpaBieHHOCTH (mpodminro) MemumuHckas onodpmsuka GIT'BOY BO «Uenl 'Vy» crp- 11
h. BriBOIBI
2. [Ipu HanucaHuM OT4eTa MOJDKEH OBITh MCIOJIb30BAaH HAYYHBIH CTHIIb pEud
(https://ru.wikipedia.org/wiki/Hay4aHbIii_CTHIIB).
3. BEIBO/IBI TOMKHBI COOTBETCTBOBATH 3aSBIICHHBIM IIENIH M 3a/1adaM paboThl, a TaKXKe IOyIeHHBIM Pe3ylIbTaTaM.
4. Lenp u 3agaun JOJKHBI OBITH COPMYITHPOBAHEI YETKO, SICHO, JIAKOHUYHO M COOTBETCTBOBAThH TeMe (HA3BAHUIO)
paboTHI.
5. OTtarnsl pabOTH TOIDKHBI OBITH MPECTABICHBI MOJTHOCTBIO, CHOPMYITHPOBAHEI YETKO, SICHO, JAKOHIYHO.
6. Pe3ynpTaThl HOMKHEI OBITH MPEACTABIEHHI ITOJHOCTEIO, CHOPMYITHPOBAHEI TIOHIATHO, Y€TKO, SCHO, JTAKOHWYHO,

€clTi He00XO0AUMO, C UCIOIB30BAHUEM WILTIOCTPATHUBHBIX MaTepraioB (He 3a0bIBaeM PO HyMEPalUo PUCYHKOB U TaOIHI K
MOAIHUCH K HUM!).

OT4eTs! JOJDKHEI OBITH OTIPABIICHBI HA AJICKTPOHHYIO TIOUTY IperofaBarensi. O0paTuTe BHUIMaHHUE, YTO JUIS CIadl KaXIoH
paboTHI ompeenieH KpalHui CPoK.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE UCIHUIUIMHBI HHBAIMAAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/0pPOBBS OCYIIECTBISETCA C
UCIIONIb30BAaHUEM CIELHATIbHBIX TEXHUYECKHX CPEICTB U HH(POPMAIMOHHBIX TEXHOJOTHUH, IPeJoCTaBIAeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO WHBAJIHMJIOB U JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Uenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHHSAMH 3pEHHI H C
HapyIIeHUEM CIIyXa, aCCUCTUBHBIE HH()OPMALUOHHbBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH Ui OOYJAIOIUXCA C HApYIIEHUSIMU 3pEeHHs Ha pabodumx MecTaxX A MPOBEAEHMS MPAKTUYECKUX WU
a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIENHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIlUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYITH).

B yueOuple ayauropum obecreynBaeTcsl OECHpemsATCTBEHHBI JAocTyn s oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxkno# aynuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMH  37I0POBbBS, IIPEILyCMAaTPHUBAETCS COOTBETCTBYIOMIEE KOJIMYECTBO MeCT Ui OOydJaromUXcs C y4eTOM
HapYLICHUH UX 3J0POBbSL.

Jlns ocBOeHMs MUCHUIIMHBI MHBAIHIAM M JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSMH 30POBbSl MPENOCTABISETCA AOCTYN K
MeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C TIOMOIIBIO CIICIMANBHBIX TEXHUYECKHX W HMPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKyMEHTa B (hoHIe HaydHOU OnbnmnoTeku Yenl'yY wiu 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMUECKHE MaTepHalIbl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHYCHHBIMH BO3MOXKHOCTAMHU
3II0POBBSI IIPENOCTABIAIOTCA B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManu.

Jlnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
MOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpn mpoBemeHMM MPOMEXYTOYHOH AaTTECTAI[MM IO JUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSAMH 3[J0pOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBIECHHE B JOCTYHMHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBHUIYabHBIX OCOOEHHOCTEH MHCTPYKLIIMU O MOPSJIKE MPOBENECHHUs MTPOMEXKYTOUYHON aTTECTAllMH, OLIGHOYHBIX CPEJICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MIChMEHHO mpudToMm bpaitrs, ¢
HCIIONIB30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpOLENYpPbl OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBAIMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl TPEIyCMaTPHBACTCS HCIIONB30BaHWE TpenocTaBieHHBIX Yenl'Y mim  COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpum HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbSI MPENOCTABIAETCA JOMONHUTENBHOE BpeMsl I MOJATOTOBKM OTBETa Ha 3aJaHUs,
IpoLeAypa OLEHUBAHUS PE3yIbTaTOB 00YYEHHsI MO AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO JTAIOB.
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30.05.02 Meanumnnckas ouopusuxa; 30.05.03 Meauuunckasa kubepHeruka; Ha3paHue PIT
"XemonH(popmaTuka' no yuedHomy niany, 2025 rox Habopa, ouHasi popma o0yueHuUst

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM coBeTOM (haKynbTeTa PyHIaMEHTATBHOW METUIHHBI

[Tporokon 3aceqanus Ne 2 ot 10.02.2025

[Ipencenarens YdeHoro coBera

(bakynpTeTa pyHIaMEHTATBHON
MEIUIIUHEI COIIacCOBaHO O.b. Letinukman

3acenanuem axkyabreTa GyHIAMEHTATBHOI MeIMIHHbI
[Tporokon 3aceqanust Ne 2 ot 10.02.2025
3aBenyromui kapenpoi COIIacOBaHO O.b. Letinukman

ABTOD (COCTaBUTEIIH) N.B. MamikoBa

CTpykTypa padoueii mporpaMMbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



