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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: b1.0.04.11

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:

HeiipoHHbIe ceTH: pacrio3HaBaHue 00pa3oB U N300PAKESHUH ¢ TOMOIIBIO TexHoJoruid 1N

Opranu3anus HAy4HbIX 1 MEIUKO-OMOJIOTHIECKUX UCCIeTOBaHNI

MGI[I/IHI/IHCKI/IG I/IH(i)OpMaI_lI/IOHHBIe CHUCTECMBbI

MenuiuHCKUe CHCTEMbBI HCKYCCTBEHHOI'O MHTCJIJICKTA

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTLINHBI
(MOZY.JIS)

OIIK-1: Crioco0eH MCIo/1b30BATh M IPUMEHATh (PyHAaMEHTAJIbHbIC U NIPUKJIAIHbIe MeJULMHCKUE,
€CTeCTBeHHOHAYYHbIe 3HAHUS 1151 IOCTAHOBKH U PellleHHs] CTAHAAPTHBIX U HHHOBAIIMOHHBIX 32124
npogeccHOHAILHOI 1esITeJIbHOCTH

3HaTh:

Jisa noctmxenus OIIK-1.1 3HaTs :pyHIaMeHTanbHBIC OCHOBBI XeMOMH()OPMATHKHL.
Just nocrimkennst OIIK-1.2 3HaTh: OCHOBHBIC pa3eibl XeMOMH(OPMATHKH, HEOOXOIMMBIC B METULIMHCKOH IIPaKTHKE.

YMernb:

Juis noctmxenns OIIK-1.1 ymeTs: npuMeHsATh QyHIaMEHTaTbHBIC OCHOBBI XEMOMH(DOPMATHKY TSl pELICHHS KOHKPETHBIX
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HaYJIHBIX 3a71a4.
Hnsa ngoctmxenust OIIK-1.2 ymeTb: npuMeHATh (pyHIaMEHTAIbHbBIE OCHOBBI XeMOMH()OPMATHKH B MEIUIIMHCKO MPAaKTHKE.

Baagern:

Juis noctmxenus OITK-1.1 BnageTs: HaBBIKAMU IIPUMEHEHUS (DyHTaMEHTAIbHBIX OCHOB XeMOMH(GOPMATHKU ATS PEIICHUS
KOHKPETHBIX Hay4HBIX 3a/1a4.

Jisa moctmxenns OIIK-1.2 BmageTs: HaBRIKAMU TPHIMEHEHHS (YHIAMEHTAIBHBIX OCHOBEI XeMONH()OPMATHKH B
MEIULMHCKON IpPaKTHKE.

OIIK-5: Cnioco0eH K opraHu3anuy 1 OCyleCTBIECHUIO MPUKJIATHBIX U MPAKTHYECKUX MPOEKTOB W HHBIX
MepONpHUATHIL 110 U3YYEHUI0 U MOAETUPOBAHUI0 PU3MKO-XUMUYECKHX, OMOXUMHYECKHUX, (PU3HOTOTHIECKUX
NMPOLECCOB U SIBJICHUH, MPOUCXOAALIUX B KJIETKe YeJ0BeKa

3HaTh:

Jns noctmxenust OITK-5.1 3HaTh: COBpeMEHHBIC KOMITBIOTEPHBIE TEXHOJIOTUH B 00JIACTH XEMOWH(POPMATHKH.

Ymers:

s moctmxenns OITK-5.1 yMeTb: IpuMeHATh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH B 00JIACTH XeMONH(DOPMATHKH B
KIIMHUYECKON TIPAaKTHKE.

Baanern:

Jltsa moctmxenns OITK-5.1 BnageTs: HaBRIKAMU MIPUMEHEHHUS] COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHI B 00JIaCTH
XeMOMH(OPMATHKU B KIIMHUUECKOH MpaKTHKe.

OIIK-6: Cnioco6en odecnieunBaTh HHGOPMANMOHHO-TEXHOJIOTHYECKYI0 MOIIEPKKY B 00J1aCTH 3IPAaBOOXPaHEHMS;
NPUMEHATDH CPEACTBA HH(POPMALOHHO-KOMMYHHKALMOHHBIX TEXHOJOIHii M pecypchl OMonHdopMaTuKku B
npogecCHOHANBHOIA AeSITeTbHOCTH; BLINOIHATH TPeGoBaHUS HH(POPMALMOHHON Ge30NacHOCTH

3HaTh:

s moctmxenns OIIK-6.2 3HAaTh: OCHOBEI paOoTHI ¢ 6a3aMK TaHHBIX B 00JIACTH XEMOWH(OPMATHKH.

Ymers:

Jisa noctmxenns OIIK-6.2 ymMeTh: ocymecTBIATh 3G (GEKTUBHBIA TOMCK HHOOPMALIUH, HEOOXOIMMOM IS PeIIeHNs 3a1a4
KIIMHUYECKOH IPAKTUKH.

Baanernb:

Hns noctmxenust OITK-6.2 BnageTs: HaBbIKaMu 3QPEKTUBHOTO TTOMCKA HHOOPMAIH, HEOOXOJUMOH [T pelIeHus 3a1a9
KITUHUYECKOH MPAKTHUKH.

B pe3yibTaTe 0CBOCHHS JUCHMILINHBI 00yYaI0IIUICS 10JZKEeH

3.1 |3narhb:

3.1.1 | OcHOBHEIC NOHATHA, ONIPCACTICHUA METOABI U IMOAXO0AbI, HCITIOJIB3YECMbBIC B XCMOI/IH(bOpMaTI/IKC

3.1.2 | OcHOBHBIE XUMHYECKHE 0a3bI JaHHBIX, METOABI OCYIIECCTBJICHUSA IMTOMCKA B XUMHYCCKNX 0azax JAHHBIX,
CIIoCOOBI PEeAOCTABICHUA XUMUYCCKUX TaHHBIX

3.1.3 | MeTo1pI MOJETUPOBAHUS M OTOOPA XUMHUCCKIX COSTUHEHUH ¢ 3aJaHHOW OMOJIOTUYECKON aKTHBHOCTBIO

3.1.4 | OcHOBHEIE JACCKPHUIITOPBI, 0a30BBIi AJITOPUTM BUPTYAJIBHOI'O CKPUHUHTIA XUMHUYCCKUX CO€HHH€HHﬁ, OCHOBHBIC
(1)I/IJ'[BTpBI, HCIIOJIB3YEMbIC B MOJCIIMPOBAHNU JICKAPCTBCHHBIX COCIMHCHUI

3.1.5 | Cnoco6wl moctpoenuss SAR u QSAR 3aBucumocTeit

3.2 | YMmeTh:

3.2.1 | IIpoBOANTH MOUCK B XUMUYECKUX 0a3ax AaHHBIX

3.2.2 | Co3nmaBath cOOCTBEHHBIE 0a3bl JAaHHBIX U OTIEPUPOBATH MU

3.2.3 | BeIUnCIIATh OCHOBHBIC ACCKPHUIITOPHI U UCIIOJIB30BATh JECKPUIITOPHOC NPEACTABICHUC XUMHUYICCKOT'O
TPOCTPAHCTBA JIA MONCKA BEIIECTBA C 3aJaHHBIMHN CBOICTBaMU

3.2.4 | Ctpourts npocreiimue 3aBucuMoctd SAR/QSAR/QSPR u ompenensaTe X CTaTUCTUIECKYIO 3HAYUMOCTb;

3.2.5 | ucnonb3zoBath MeTo 16l SAR/QSAR/QSPR st co3nanuu JIC ¢ 3a1aHHBIME CBOHCTBaAMH

3.3 | Bnagern:

3.3.1 | aHanu3a OOJIBIINX XUMHUYECKHX JAaHHBIX JId pECHICHUA MECAUIIMHCKUX 3a1a4

3.3.2 | c nporpamMmamu JIJIsl CO3JIaHUSI M OTIEPUPOBAHMS ¢ 0a3aMu IaHHBIX

3.3.3 | mpumenenus 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 COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
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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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

6. POHJ1 OIEHOYHBIX CPEJICTB

6.1. IlepeuyeHb BU/IOB OLEHOYHBIX CPEACTB

Tectsl, 0TUeT 110 TabOPaTOPHOIT pabOTE, BOIPOCHI K IK3aMEHY

6.2. TunoBbIe KOHTPOJBbHBIC 3aIaHUA U HHBIC MaTCPHUAJIBI JIAA TEKy]].leﬁ arTrecTalnmuu

TectupoBaHue NpoBOANUTCA N0 KaxkaoW Teme. [IpruMepsl TECTOBBIX 3aJaHUIA:

Kaxkue u3 ykazanueix SMILES cootBercTByeT Mosekyne acriupuHa?

CC(=0)Oclccecc1 C(0)=0

c1e(C(0)=0)cc(OC(0)C)cccl

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

c1(C(=0)0)ccecclOC(=0)C

Kakne InChl gst mpuBeieHHON MOJICKYIIBI TyaHUHA COOTBETCTBYIOT MOJICKYJE W SIBISIOTCA CTaHIAPTHBIME? 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)

¢. 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. Kakoiit SMARTS 3anpoca Oyzmer onpenensTh BbiaeneHHy0 ToAcTpykTypy (NcceN) B npuBeaéHHOM Mosekyie (5-
butyl-4-methylbenzene-1,3-diamine)? ATombI Boxopoaa He IPHHUMATE BO BHUMAHHE.

a. N~*~*~N

b. NeceN

c. [#7]ccc[#7]

d. [NH2]Jaaa[NH2]

4. Kaxkoit u3 npusenennsix SMILES ynosnerBopsieT IpUBEAEHHOH cTpykType Mapkyrma?

Neo o —
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OCCclc(C)eccecl
OCCCCCCCCeclec(C(=0)O)ceel
OCCCclcee(C(C)=0O)ccl
OCCCclcee(COC=0)ccl

/o o

6.3. TunoBble KOHTPO/IbHBIE BONIPOCHI U 32JaHUS 1JIsl IPOMEKYTOUHOH aTTecTAlUH

Bonpocs! k 5k3aMeny:

1. Jluneiinoe npencrasnenne SMILES

[IpumepHBIii M1aH OTBETA:

-IIpaBuia.

-IIpencraBnenne CTepeon30MepoB, TAYTOMEPOB, APOMaTHIECKUX CTPYKTYP.
-YHUKaJbHbIe, a0COIOTHBIE, H30MEpHbIe U peakiroHHsie SMILES.
2. Jluneiinoe npencrasnenne InChl.

ITpumepHBIil M1aH OTBETA!

-IIpaBuia.

-IIpencraBnenue crepeon30MePOB, TAYTOMEPOB, ApDOMATUYECKUX CTPYKTYD.
-Crannmaprasie InChl.

3. [IpencraBnennss XUMHYECKUX PEAKLIUN.

[IpumepHBIii 11aH OTBETA:

-IIpencraBnenue peakuu Kak Habopa peareHToB U MPOTYKTOB.
-IIpencraBnenue peakuuu OymKuTa.

-IlpencraBnenue Yrru-Ayrymxu.

4.IlpencTtaBieHne XUMUYECKUX PEAKIIHH.

ITpumepHsIil 1aH OTBETA!

-IlpencraBnenus peakuil Kak pa3HOCTH IPOAYKTOB U PEareHTOB.
-IIpencraBneHus peakiuii Kak XapaKTepUCTUK PEeaKIIMOHHOTO LEHTpa.
-ATOM-aTOMHOE 0TOOpakeHHE.

5. XMMHYECKOe MPOCTPAHCTBRO.

ITpumepHbIil 1aH OTBETA!

-IIpocTpaHCTBO Ha JECKPUNTOpAX,

-IIpoctpancTBo Ha rpadax,

-Ha (QYHKIIHAX,

- 00J1aKO0 TOYEeK.

6. Hapuranus B XUMHU4€CKOM NPOCTPAHCTBE JECKPUITOPOB.
ITpumepHBIil M1aH OTBETA!

-ITpoexmuss XUMUYIECKOTO MPOCTPAHCTBA IS BU3yaTH3aIliH.
-AnroputMbl nipoekiinu (o6rmas unes): PCA, SOM, GTM.

7. Hapwuramus B XUMHYECKOM ITpOCTpaHCTBE TpadoB.
ITpumepHBIil I1aH OTBETA!

-Ckaddonas! 1 KapKachl.

-Cxaddonasr bemuca-Mypxko.

-ITonxox nepesa ckaddonnoB Eptis ¢ coast.

8. Ipeno6paboTKa TaHHBIX.

[IpumepHBIii M1aH OTBETA:

-Xummdeckas mperoOpaboTka: 0TOOp JaHHBIX M CTAHIAPTH3ALM.
-Matemarndeckas npegoopadoTka: cTaHIapTH3AIMS, IIKATNPOBAHIE, HOPMAaTH3aIHS.
9. XapaKTepUCTUKKM KauyecTBa MOJIENIEH.

[IpumepHBIii I1aH OTBETA:

-XapaKkTepuCcTUKU perpeccHoHHbIX Mogenei: R, R2, Q2, REC.
-XapaKTepuCTHKH KIaccu(HKaMOHHBIX MOJeNnel: Marpura Hea30k, ROC, TPR, FPR, BA, AUC u ap.
10. Knacrepuzanus.

ITpumepHsIii 1aH OTBETA!

-Bunaer knactepuzanuu.

-Uepapxuyeckas U HeHepapXHUyecKas.

-ArrnoMepaTuBHas U JUBU3UMHAS.

6.4. Kputepuu oneHuBaHUA

KpI/ITepI/IeM YCOEIHOCTHU OCBOCHU A yT{C6HOFO MaTepurajia ABJIACTCA SKCIIEPTHAA OLICHKA MIPEIoAaBaTelId, AU ThIBarOIIas
PETYISPHOCTD MOCCIECHU A JICKIUOHHBIX, na60paT0pHHx 1 CEMUHAPCKUX 3aH$ITPII>'I, 3HAHUH TCOPETUYCCKOT'O pasacia
MporpaMmsl O AUCHUIIINHE (B TOM YHUCJIE U MaTepuaa CaMOCTOATEIIbHOI'O 1/13yqu1/151), KOTOPBIC OLICHUBAIOTCA YCTHBIM
OITPOCOM IT0 BOIIpOCaM AUCHHUIIIMHBI, PCIICHUEM CUTYAalIMOHHBIX 3a/la4 U TCCTOB. KauectBo YCBOCHU 3HAHUI 3aBCPIIACTCA
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9K3aMEHOM.

DK3aMeH NPOBOJUTCS B (popMe YCTHOTO Ompoca.

OueHKa yCTHOTO OIpoca Ha 3K3aMeHe:

OneHKa «OTIMYHOY» CTABUTCS, €CIU CTYACHT ITOKa3all IIIyOOKOe 3HAHUE BOIIPOCA; MOJTHO, ApIyMEHTHPOBAHO,
MOCJIEIOBATENIFHO OTBETHII MO y4eOHOMY MaTepHaIy.

OLeHKa «XOPOIL0» CTABUTCS, ECIIU CTYISHT NOKa3all 3HaHUE BOIPOCa, HO JIOIYCKaeT PsiZ HETOYHOCTEH; MOJTHO,
apryMEHTHPOBAHO, MOCIIE0BATEIBHO OTBETHII 110 yICOHOMY MaTepHaIy.

Or1eHKa «yJOBIETBOPUTENBHOY» CTaBUTCS, €CIH CTYICHT ITOKa3all 3HaHHE BOIIPOCa, HO TOITyCKaeT MHOXKECTBO HETOYHOCTEH;
MMeeT IIPOOJIEMBI C TOJHOTOH, apryMEeHTALMEH, TOCIIeI0BaTEIbHOCTBIO U3JI0KEHHUs yUeOHOTO MaTepHana.

OLeHKa «HEYJOBICTBOPUTEIILHO» CTABUTCS, €CIIM CTYAEHT HE 3HACT MaTepHall BOIIPOCA MIIM UMEET IIOBEPXHOCTHbIE 3HAHUS
U HE MOJKET MIOJTHO, apIyMEHTHPOBAHO, IIOCIIEI0BATEILHO OTBETHTH M0 YIEOHOMY MaTepHaily.

IMpomexxyTouHast aTTecTanus MPOBOJUTCS B JOpME IK3aMeHa. DK3aMeH MPOBOJUTCS B (JOPME YCTHOTO OIPOCa.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBHI, 3arnmaBue WznarenscrBo, | Pecype
J1.1 | Xénmpree X.-1., MomnekynspHOe MOJICTHPOBAaHNE: TEOPHUS U IIPAKTHKa: ydeOHOE Mocksa : 3bC
3unmis B., PobsiH | mocoOue JlaGopaTopus
., ®onbkepc I, (https://www.studentlibrary.ru/book/ISBN9785001017240.html) | 3nanuii, 2020
7.1.2. JlonoiHUTeAbHAA JIUTEPATYpPa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | BosomuenkoBa JI. A. | bBuonndopmaruka: yaebHoe ocobue Owmck : OMckuii 9BbC
(https://biblioclub.ru/index.php?page=book&id=563147) TOCYIapCTBEHHBI
1 yHUBEpCUTET
M. O.M.
JlocToeBckoro
(OMI'Y), 2018
JI2.2 |Yacosckux H.IO. BuonndopmaTuka: yueOHUK Mocksa : 3bC
(https://www.studentlibrary.ru/book/ISBN9785970455425.html) |TDOTAP-
Menma, 2020

7.2. Ilepeyennb pecypcoB HH(OPMAIIMOHHO-TEJ1eKOMMYHUKAIIMOHHOI ceTu "UHTepHeT"

D1 |basza manueix ChHEMBL https://www.ebi.ac.uk/chembl

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

93 | basza manueix ChemSpider http://www.chemspider.com

24 | TIporpamma Fragmentor http://infochim.u-strasbg.fr/spip.php?rubrique41

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

26 |Wucrpykuus no vanucanuto SMILES
https://www.daylight.com/dayhtml_tutorials/languages/smiles/index.htmlI#ATOM

7.3 llepeyenb nHGOPMALIMOHHBIX TEXHOJIOT Uit

7.3.1 IlporpammHoOe oGecnieyeHune

LMS Moodle

Elixir

Octave

R

7.3.2 lIpodeccunonaibHbIe 6a3bl JAHHBIX H HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMbI

Hayunas snextponnas 6ubaunoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU: Hay4Has sneKkTpoHHas
oubnmnoTeka: caiit. — Mocksa, 2000 — — URL: https://elibrary.ru. — Pexxum moctyma: ajis 3aperucTpup. mojb30BaTenei. —
TekcT: 271eKTPOHHBIN.

HarmronaneHas anekrponHas 6uodianoreka (HOB) (https://rusneb.ru/) HatmonansHast anexkrponHas 6ubnmmuoreka (HOB) :
00BETMHEHHBIN SJIEKTPOHHBIN KaTasor POHI0B poccuiickux 0nbamoTek : cait. — URL: http://H36.pd. — Pexxum noctymna: u3
YUTANbHBIX 3a510B OubaroTek Yenl'yY. — TekcT: aeKTpOHHBIH.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

JleKMOHHBIE 3aHATHS IPOBOISATCS B JICKIIMOHHBIX ayAUTOpHAX. [ IpoBeeHNs 3aHATHH JIEKIMOHHOTO THITA TIPEJIararoTcs
Ha0OPHI IEMOHCTPAIMOHHOTO 000pyI0BaHHA (HOYTOYK, IIPOEKTOP, IKpaH, KOJIOHKH) M yIeOHO-HATIISTHBIX ITOCOOHH
(Ipe3eHTaIy 1O BCEM pa3JiesiaM IUCLUIUINHEL).

Jlis IpoBeIeHUs! 3aHATHI CeMUHAPCKOTO THIIA B YHUBEPCUTETE ayTUTOPHUS 000pyI0BaHA MYIbTUMEIUIHBIM KOMILIEKCOM U
SKPaHOM JUIsl JEMOHCTPALUU CIIalOBBIX IPE3CHTAlMK U BUJCOMATEPHUAIOB.

Jlis mpoBeneHus 1ab0paTOPHBIX 3aHATUI B YHUBEPCUTETE ayTUTOPUs 000pyI0BaHA KOMIIBIOTEpAMU C TIPOrPAMMHBIM
obecrieueHreM, MyJIbTUMEINHHBIM KOMITIEKCOM M 9KPaHOM JUISl IEMOHCTPALMH CIAiiIOBBIX IPE3CHTALUN 1
BUJIEOMATEPUAIIOB.

[TomereHust I CAMOCTOATEHHON paObOTHl OCHAICHBI KOMITBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO MOAKITIOUEHHS K CETH
«HTEpHET» M 00ECIIeUeHHEM JIOCTYIA B AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCUTETA, Ky/Ia
KaXX/Ibli 00ydJaromuiics B TEYEHUE BCETo Mepruoa oOydeHus: o0ecreyeH HHANBUAYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM.

9. METOAUWYECKHUE YKA3AHUSA NJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

OcBoeHne 00yJaromumMucs yaeOHOM AUCIUIUINHBI CKIIaIbIBATCS N3 KOHTAKTHOW PaOOThI, BKITFOYAOICH 3aHATHS
JIEKIIMOHHOTO TUMA (JIEKLIUH) U 3aHIATUSI CEMUHAPCKOTO THIIA (CEMUHAPCKUE 3aHATHUS, KOJUIOKBHYMBI), a TaKXKe
CaMOCTOATENbHOM paboThl. KoHTakTHas paboTa ¢ 00yJaronMMHUCS TPEIIoaracT POBEICHAE TEKYIIEro KOHTPOIIS
YCIEBaeMOCTH Y TIPOMEKYTOUHON aTTeCTAIIH.

JI71s OATOTOBKY K 3aHATHSM JIEKITHOHHOTO THIIA (JIEKIIMAM) OOYUIarOMIMKACS TOIHKEH:

- BHUMATEJIBHO MPOYUTATh MaTEpUall MPEIBIIYIICH JICKIINY;

- 03HAKOMHTHCS € YIeOHBIM MAaTEPHAJIOM 10 Y4eOHUKY, yICOHBIM MTOCOOMSM, a TaKKe JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam ¢ TeMOW IMTPOYUTAHHOM JIEKIIUH;

- BHECTH JOTIOJHCHUS K MOJIYYCHHBIM paHEe 3HAHHSM 10 TeMe JICKIIUH Ha MOJISIX JICKIMOHHOHN TeTpajIi;

- 3aITCcaTh BO3MOJKHBIE BOIIPOCHI, KOTOPBIE CIEAYeT 3aaTh MPEMOIaBaTeNIo II0 MAaTepHAITy H3yICHHOM JICKITHH.

JIJ1s TOJITOTOBKY K 3aHATHSM CEMHUHAPCKOTO THITA O0YJAIONIHIACS TOJIKEH:

- BHIMATEIbHO U3YYUTh TEOPETUUECKHII MaTepHal 10 KOHCIEKTY JIEKIUH, yieOHUKaM, Y4eOHBIM MOCOOUSIM, a TaKxKe
ANIEKTPOHHBIM 00Pa30BaTEIBHBIM PeCypcaMm;
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-TIOJATOTOBUTHCS K BBICTYIUICHHIO HA 3aJJAHHYIO TEMY, €CIIH JJaHHOE 33JaHUE MIPEIYCMOTPEHO M0 TUCIUTUINHE;

- BBIMIOJIHUTh MUCEMECHHYIO PabOTy, €ClU TaHHOE 3aJaHKe MPEAYCMOTPEHO MO IUCLIUILIMHE,

- MOJITOTOBUTH JOKJIA, TIPE3CHTAIINIO WK pedepaT, ecIu JaHHOE 3aaHue IIPSIYCMOTPEHO M0 AUCIUILTHHE.

CamocrosTensHas paboTa 00yJaroIUXCsl ABISETCS COCTABHON YaCThI0 OOYUEHUS U MMEEeT LEITbIO 3aKpeIyIeHHe ’
yDIIyOJICHUE TTOJYEHHBIX 3HAaHUH, YMEHUH 1 HaBBIKOB, ITOUCK ¥ IPHOOPETECHNE HOBBIX 3HAHUMH, BBITIOJIHEHHE YICOHBIX
3aJaHUH, TOATOTOBKY K MPEICTOSIINM 3aHATHIM, TeKYIIeMY KOHTPOJIIIO YCIIEBaeMOCTH 1 IIPOMEXYTOYHOH aTTeCTalINH.
BrIinonHeHne JoMaIHuX 3aJaHUH OCYIIECTBISIETCS B GopMe:

- paboThI ¢ yueOHOH, yueOHO-METOAMYECKON U HaydHOHU JINTEpaTypoH, SIeKTPOHHBIME 00pa30BaTeIbHBIMU pecypcaMu
(HampuMep, TPOCMOTP BUJICONICKIMH HIIN y4eOHBIX (HIBMOB), KOHCIEKTAMH O0YUAIONIErocs: YTCHHUE, H3y4eHUE, aHATIN3,
cOop 1 0006mIeHIe HH(pOPMAINH, €€ KOHCIICKTHPOBAaHUE U peeprpoBaHIe, IEPEBOI TEKCTOB, COCTABICHHE
mpodeccHOHATBHBIX [TI0CCAPHEB,;

- HOATOTOBKU TEMaTHYECKUX COOOIEHHH U BBICTYIUICHHH;

- BEIITOJTHEHHS TNChbMEHHBIX KOHTPOJIBHBIX paboT.

BrimonHeHne Beex MPAKTHUECKUX PAaOOT ABISETCS HEOOXOAUMBIM YCIOBHEM IS AOIyCKa K dKk3aMeHy. 1o pesynbratam
Ka)JJOi MPaKTUYECKOH paboThI 0(OPMIIIETCS OTUYET II0 BBINOIHEHHOH pabore. [Ipu odopMileHHH OTYETa JOIKHEI
BBIIOJHATBCS CIEAYIONIE TPEOOBaHMU:

OT4er 1o MpakTHYeCKOH paboTe MOIDKEH CONepKaTh CICAYIOMINE Pa3Ieibl:

Jlata BbITIOJIHEHUS

HasBanue

Henp

3amaun

Matepuainbl, UCIIOJb30BABIINECS AJIsL BBINOJIHEHUS (IPOrpaMMBbl, HCXOIHbIE (aiiibl ...)

[TosTanHoe U3nokeHue npouenypsl (d3tan 1, stam 2...)

PesynbraTel pa®oThl (+ TaOMUIBI, TPAQUKH, WILTFOCTPAIAH, €CITH TPEOYFOTCSI)

BriBogbI

. [Ipy HanucaHWM OTYETa IOJDKEH OBITH MCIOJIBb30BAH HAYYHBIH CTHIIb PEUr
https://ru.wikipedia.org/wiki/HaydHsri_CcTHIIB).

BEIBO/IBI TOMKHBI COOTBETCTBOBATH 3ASBICHHBIM LIENH U 3a/adaM paboThl, a TAKXKE IOyIeHHBIM PE3yJIbTaTaM.

WO NER MmO a0 o

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma auctuuinHb " XemonH(popMaTrka' O HampasiIeHU o NoAroToBkH (crennansHoct) 30.05.03

crp. 11
"MenmuuuHCKas KnOepHeTHKa" HanpaBieHHOCTH (mpodmtro) MenuuuHckas kuoeprernka @I'BOY BO «Uenl'Y» p
4. Lens n 3agaun JOJKHBI OBITH CHOPMYITHPOBAHEI YETKO, SICHO, JIAKOHUYHO M COOTBETCTBOBAThH TeMe (HA3BAHUIO)
paboThL.
5. Ortambl paboThl JOKHBI OBITh NPECTABICHBI HOJHOCTBIO, CHOPMYINPOBAHBI YETKO, SICHO, JTAKOHUYHO.
6. Pe3ynpTaThl HOMKHEI OBITH MPEICTABICHBI ITOJHOCTEIO, CHOPMYITHPOBAHBI TIOHATHO, Y€TKO, SCHO, JAKOHWYHO,

ecu He0OX0UMO, C HCIIOJIb30BAHHEM HILTIOCTPATUBHBIX MAaTEPUAIOB (HE 3a0bIBaCM PO HYMEPALUIO PUCYHKOB U TAOJIHUI] U
MOATHKCH K HUM!).

OTYeTsl JOJDKHBI OBITH OTIPABIICHBI Ha 3JICKTPOHHYIO MOUTY Iperoaasareis. O0paTuTe BHUMaHHUE, YTO JUIS CIAaYd KaXK 01
paboTHI omIpesieNieH KpaiHui CPOK.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE UCIUIUIMHBI HHBAIHAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/OpPOBBS OCYIIECTBISIETCA C
UCTIONIb30BAaHUEM CIIEIHATIbHBIX TEXHUYECKHX CPEICTB U HH(POPMAIMOHHBIX TEXHOJOTHH, IPEeJOCTaBIAEeMBIX PecypcHBIM
y4e0HO-METOJUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMU 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHUSMH 3pEHHI H C
HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMALMOHHBIE TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSIMU 3pEHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
71a00PaTOPHBIX 3aHATUH YyCTaHABIMBAaETCSA CIELMAIBHOE IPOrpaMMHOE obecriedeHne (IIporpaMMma pedeBOH HaBHTaIWy,
pedeBbIe CHHTE3aTOPHI, SKPAaHHbIE JIYITH).

B yueOHbple ayguTopuu obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYm I OOYJarolUXCs C HMHBAIUAHOCTBIO K C
OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayquropuu, rie oOydaroTcsi MHBAIUABl U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMAaTPUBACTCA COOTBETCTBYIONIEE KOJMYECTBO MECT Ui OOYJaIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbSL.

Jlis ocBOeHHs MUCHUIIMHBI MHBAIHIAM M JIHLAM C OTPAHHYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbsSl MPENOCTABISETCS AOCTYN K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CrENMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKNX W IMPOTPAMMHBIX CPENCTB K 3JIEKTPOHHBIM HCTOYHHKAM, NPEICTABICHHBIM B
(hopMe dIeKTPOHHOTO TOKYyMEHTa B (hoHIe HayaHOU OnbmnoTeku Yenl'Y win 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalIbl Ul OOYJaIOMMXCs W3 4YWCIa WHBAIMIOB M JIMI] C OTPaHHMYCHHBIMH BO3MOKHOCTAMHU
3I0POBBSl IIPENOCTABIIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHUYCHHSAM HX 3IO0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpopManuy.

Jlis MHBaNMUAOB M JHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3JOPOBbSl OCBOCHHE AWUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJTHOCTBIO OCYHIECTBIEHO C UCMOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTH.

IMpn mpoBemeHMM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[J0POBBsSI 00ECHEUMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKIMHU O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUHON aTTECTallud, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 33/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mpudToMm bpaiurs, ¢
HCIIONIb30BAaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHUM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
37I0pOBbsSI TIPEAYCMAaTPUBACTCSl HCIOJIB30BaHUE IpefocTaBieHHbIX Yen['Y mnm  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. [Ipm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTpaHWYECHHBIMU BO3MOXHOCTSIMU 30POBBSI IPENOCTABISAETCA JOMONHUTENBHOE BpeMs I MOJATOTOBKHM OTBETa Ha 3aJaHUS,
IpoLeaypa OLEHUBAHUS PE3yIbTaTOB OOYUEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAIOB.

© ®I'BOY BO «Henl'V»
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