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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Maremarnyeckoe MOAETMPOBaHNE IPU pa3pabOTKe JIEKapCTBEHHBIX MPENapaToB
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBaHUS B reo(hU3UKe U

onoMareMaTHKe
Kypc: 1
KBauuKanus: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

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

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: ®.C. Opexos, phd (kanzg. 6uosn. Hayk)

[Mporpamma obcyxieHa Ha 3acefjanny Kadeapbl BBIMUCIUTEILHBIX TEXHOJIOTHI U MOACTUPOBAHUS B TEOPHU3UKE U
onomaremaruke 15.03.2024



AHHOTANMA

IIpy co3gaHuM HOBBIX JIEKAPCTB MATEMAaTHUYECKOE MOACIMPOBAHHUE W KOMIIBIOTEPHAST CUMYJSLIUS TAKKE
o0JIaflafoT PSJIOM TPEHMYINECTB [0 CPAaBHEHUIO C TPAJWIMOHHBIMM MeTolaMHu uccienoBanus. OHH
MO3BOJISIIOT TEOPETUUECKHU OLICHUTh U KOJIUYECTBEHHO U3MEPUTH BO3JICUCTBHUE BEIIECTBA HA BECh OPraHU3M B
IEJIOM, JIaXe Ha T€ OpTaHbl U CHCTEMbI, Ha KOTOPhIE OHO HANPSMYIO HE BIHSET, HO KOTOPbIE MOTYT OBITh
3aTPOHYTHI KOCBEHHO U3-3a CJIOXHBIX U JUIMTENBHBIX B3aWMOJICWUCTBUN, MPUCYIINX OHOJOTHYECCKUM
cuctemMaM. B HEKOTOpBIX clydasx KOMITBPIOTEPHBIA OSKCIIEPUMEHT, OCHOBAHHBIM Ha peaNbHBIX JaHHBIX,
MO3BOJISIET MpeACcKa3aTh Mo00UHbIE YPPEKTH BEIIECTBA, KOTOPBIC MPOSIBATCS TOIBKO B OYIyIIEeM, XOTS M HE
OTMEHSAET 3Tamna JOKINHUYECKUX HCCIeIOBaHMI KaHIUIATHBIX JIEKApCTB Ha SKCIEPUMEHTAIBHBIX )KMBOTHBIX
Y MPOBEACHUS IUKJIA KIMHUYECKUX UCCIEAOBAHUI IIPU €r0 PErUCTPaLUU.

1. leau u 3apauu

eap AUCUMNIMHBI

- LeNb Kypca — O3HAaKOMHTh CIIyIIaTeled ¢ OCHOBHBIMH KOHLENIMAMH M IOAXOZaMH B oOiacTu
palMOHAIIBHOTO JU3aiiHa JIEKapCTBEHHBIX IPETNaparoB, BKIIOYAs IONy4YEHHE HaBBIKOB PpabOTHI C
pacrpocTpaHeHHBIMH 0a3aMu JaHHBIX M (OopMaTaMu MpPeACTaBICHUs HHPOPMALMU M CTPYKType
XUMHUYECKUX COCAVNHEHHMH, MPEICTABICHUN O MOJEKYIIPHOM MOJECIMPOBAHUM, JOKWHIE W IMPOYMX
MOAXOAAX BHUPTYAJIBHOIO CKPUHMHIA, BBIUUCIWTENBHBIX MOAXOJaX MJs IpPEACKa3aHus CBOWCTB
XUMHYECKUX COCTUHEHUN M UX OMOJIOTMYECKON aKTHBHOCTH.

33)13‘11/[ JAUCHUIIINHBI
- MOZACIIMPOBAHUC CTPYKTYPhI U JUHAMUKH MOJICKYJIISPHBIX COG,I[I/IHGHI/Iﬁ n 66J'IKOB;

- OnomH(poOpMaTHUECKUE TOAXONBl [JIi TIOMCKA TMEPCIEKTUBHBIX MHIICHEH JIEKAPCTBEHHBIX
npenaparoB. MoOJIEKYISIpHBIA JOKWHT;

- BBICOKOIPOM3BOIUTEIIbHBIA BUPTYaIbHbI CKPUHUHT MMOTCHIIMATBHBIX JIGKAPCTBCHHBIX MPEIaparos.
[TocTpoenne QSAR mopenei;

- TpUMEHEHHE HEMPOHHBIX CEeTeH ISl 3a/1a4 MOJIEKYJISIPHOM (papMaKoIOrHH.
2. Ilepeyens opMupyeMbIX KOMIIETeH M

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

Kox 1 HanMeHOBaHHE KOMITETCHIIUH WHpukatopsl TOCTHKEHHSI KOMITIETSHIINT
OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs
OIIK-5 CrocobeH u rotoB K
OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM

poQecCHOHAIBHOMY POCTY U PYKOBOJCTBY

KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
KOJUIEKTUBOM B 00J1aCTH WH(POPMATUKH U

JCATCIIBHOCTU

BBIYMCIIUTEIBHON TEXHUKHU, TOJIEPAHTHO
BOCIIPUHMMaAs COLUAIbHBIE, STHUUECKHUE,
KOH(eCCHOHAbHBIE U KyJIbTYPHBIE Pa3Indus

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-5.4  Cnocoben  ocymecTBiATh  dddekTuBHOE
yhnpaBieHHe pa3paboTKOW  MPOrpaMMHBIX  CPEICTB U
HPOEKTOB

I1K-2.1 3Haer OCHOBBI Hay4YHO-UCCJIEeI0BaTEIbCKON
JEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUN U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN

[IK-2.2 YMmeeT nmpuUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(pOpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

MaTeMaTUYECKUH aImapar U alropuTMbl,
COBPEMEHHEBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE

TAYHNTTNTIATA

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
HAy4YHO-HCCIICIOBATENIbCKON  EATENIbHOCTH B 0o0JacTu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI




LvAIvUVIUL Xaxa

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH

WnTrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.2 VYmeer BecTH KOPpPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSIX Hay4YHbIX MpoOieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 JUCHUIINHE (MOXYJII0)

B pesynbrare ocBoOeHHS JUCUUIUIMHBI 00y4aromuecs JOJKHBI

3HATE!
- METOAMKY W3BJICUCHUSI M aHalIM3a HHTEPECyIollell HayYHO-TEXHHYECKOH HH(OpManuu o
KOMIIBIOTEPHOMY JIM3aliHy JIEKApCTBEHHbBIX COCIUHEHUMN, KOMIIBIOTEPHOMY IIOUCKY U MOJEJIMPOBAHUIO
MHUIIEHEN JIEKAPCTBEHHBIX COCANHEHHI;
- OCHOBHbIC TEPMHUHBI U MOHATHA M3 OOJACTH PALMOHAIBHOTO KOMIIBIOTEPHOIO JAn3aiiHa
JIEKapCTBEHHBIX COCAMHEHUN U MOJIEKYJIIPHOTO MOJICITMPOBAHUS;
- OCHOBHbIE METO/IbI U ITOJXObI AJIs TIOMCKA IIEPCIEKTUBHBIX MUILIEHEH JIEKapCTBEHHBIX COCIUHEHNUH,
pPallMOHAIBHOTO  KOMIIBIOTEPHOIO  JAM3aiiHa TaKMX COCAUMHEHMM, a Takke OLEHKH MX
¢uznko-xumuideckux 1 ADME nipoduiieii KoMITbIOTEpHBIMEA METOIaMHU.

YMETB:
- CaMOCTOSATEJIbHO OCYIIECTBIIATh IOWCK CIIEIMaJbHOM JHUTEpaTypsl M BbIOMpaTh 3QeKTUBHbBIC
METOJIbI PENICHUS CONNIACHO MOCTABIEHHBIM MTPUKJIAJHBIM 3a7a4aMm;

- UCIIOJIb30BaTh OCHOBHBIE METOIbl KOMIIBIOTEPHOIO MOJIEKYJISIPHOIO  MOJIEJIMPOBaHMUS,
KOMITBIOTEPHOTO JH3aiiHa, BBICOKOIIPOU3BOIUTEIBHOIO KOMIIBIOTEPHOIO CKPUHMHTA IS TIOMCKA HOBBIX
JICKapCTBEHHBIX COEJUHEHUN;

- HCIIONb30BATh KOMITBIOTEPHBIE METOABI U OLUeHKU (pusuxo-xumuueckux 1 ADME npoduneit
XUMHYECKUX COCIMHECHUN.

BJIaJIETh:

- TEOpPETUYECKUM MaTepUalloM [UIl [OCTAHOBKU M PEIIEHUs Pa3IM4YHBIX 3a/ad PaLUOHAJIBHOIO
KOMITBIOTEPHOTO JM3aiiHa JIEKAPCTBEHHBIX COCIWHEHMH M HEOOXOAMMOTO Ui CaMOCTOSTEIbHOM
paboTsr;

- METOJaMH KOMIIBIOTEPHOTO MOJAEIUPOBAHUS IS PELICHUS NPUKIAAHBIX 33a4 PAlHOHAIBHOTO
KOMIIBIOTEPHOI'O JU3aiHA JIEKAPCTBEHHBIX COCAMHEHUN;

- HaBbIKaMH cOopa, 00padOTKM U aHajdu3a HeOOXOAMMOH MH(pOpPMALKU AJSl PEUICHUS TOCTaBICHHON
3aJauy;

- OCHOBHBIMHM METOAAMM NPEACTABICHUS ITOJIyYEHHBIX PE3yJAbTaTOB B BUJIC HAYYHON CTaThH, TOKIa/Aa,
[IPE3CHTALUU WU JICKLUH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




KomMmiiproTepHoe mpencTaBieHue CTpyKTyp
MOJIEKYT WM METOABl ONTHUMH3ALUHU HX
1 TeOMETPHH, XUMHUYECKHE 0a3bl JaHHBIX. 5 5 15
MopaenupoBaHue CTPYKTYPbl U AMHAMUKA
OeIKOB.
buonndpopmarnyeckne  MOAXOXBI IS
) MOMCKAa  TEPCHEKTHBHBIX  MHILIEHEH 4 4 15
JIEKapCTBEHHBIX IIperaparoB
MonexkynspHbIi TOKUHT.
CKpUHMHT ~ BeIIECTB  HAa  OCHOBE
nHpopMaIuu 0 JUTaHe:
3 ¢dapmakohopHbIT TTOUCK 3 3 15
BrIcOKONIPOU3BONUTENBHBIN
BUPTYaJIbHBIA CKPUHHUHT MOTEHIUAIBHBIX
JICKapCTBEHHBIX IIPEIapaToB.
[Toctpoenue QSAR
4 Mozeneil.Ilpumenenne HEWPOHHBIX ceTei 3 3 15
JUIs 3a71a9 MOJIEKYJISIpHOH (hapMaKoJIOTHH.
Nroro yacos 15 15 60
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. KoMmbloTepHOE NpeACTaBI€HUE CTPYKTYp MOJIEKYJd M METOIbl ONTHUMHU3ALUU UX TEOMETpUH,
XUMHYecKue 0a3bl JaHHBIX. MOJEIMPOBaHUE CTPYKTYPBI U JUHAMUKH OEJIKOB.

Hcrounnku nHpOpMaUu O MPOCTPAHCTBEHHOW CTPYKType MoJieKys. [10axoipl K MOAGIMPOBAHUIO
MOJIEKYJd Ha OCHOBE KIIACCHYECKOW W KBAaHTOBOW MexaHuKH. CuinoBble mons. OnTHMU3aIMs
reOMETPUH MOJIEKYII, aHAJIU3 KOH()OPMAIIMOHHOTO TIPOCTPAHCTBA.

Hcroynnkn wHPOpMAIMU O CTPYKType OCnKoB U OCNKOBBIX KOMIUIEKCOB. IlocTpoenue
MOJIEKYJISIpHBIX Mojiesieii OenkoB de novo u mo romonoruu. OOmIMe MpeACcTaBiICHHUs O METOJIe
MOJICKYJISIPHOHM THHAMUKH.

2. buomHdpopmarnueckue MOAXOABI Ui IIOMCKA TEPCIEKTUBHBIX MHUILEHEH JIeKapCTBEHHBIX
npenaparoB MoseKyIsspHbId JOKWHT.

AHanu3 OMUKCHBIX AaHHBIX IJIS1 ITOHMCKa NEPCHEKTUBHBIX OCIKOBBIX MHIIICHEH I JICKAPCTBCHHBIX
mnpemnaparosB. Amnanms I[H(i)(bepeHHHaHLHOfI OKCIIPCCCUU I'CHOB U CUTHAJIbHBIX nyTeﬁ.

CyIHOCTh METO/Ia MOJICKYJIIPHOTO TOKMHTA W €r0 MPoOJIeMbl. AJTOPUTMbI MOJIEKYJISIPHOTO JTOKHHTA.
Onenounbie QYHKIINH.

3. CKpHWHUHT BeEIIECTB Ha OCHOBe uWHpopMmanmuu o Jjuragje: (apMakoQoOpHBIA MOUCK
BBICOKOTIPON3BOIUTENEHBIN BUPTYaIbHBI CKPUHHHT MTOTCHIMAIBHBIX JIGKAPCTBEHHBIX MIPENapaToB.

[onsrue papmakodopa. MeTonbl COBMELICHUS MOJIEKYIL.

[loaroroBka OMONMOTEK COEAWHEHHWH Al BUPTYyalbHOTO CKpUHHMHTa. DUiIbTpoBaHHE pPE3yabTaTOB
BUPTYaJIbHOI'O CKPUHUHTA.

4. Tloctpoenne QSAR wmopeneit.llpumenenne HEHMpOHHBIX ceTe UId 3a1ad  MOJEKYISIpPHON
(hapMakoIoruu.




CymHocts QSAR. Tpsmas u oOpatHas 3aaun. MonexynspHbie qeckpuntopbl. Hagesxxnocts QSAR
Mozenei.

OOumii 0030p METOJOB MAIIMHHOTO OOY4YeHHs W HUCKYCCTBEHHOro wuHTeiekTa. [lomxomsl K
NPEACTaBICHUIO CTPYKTYpbl MoJseKyn, (uurepnpunTsl. llpumeHeHne HEHpOHHBIX ceTed Ui
npenckazanus  ¢usnko-xumuueckux u  ADME cBoiictB Monekyn. Ilpumepsl npumeHeHUs
reHepatuBHBIX ceteil (GAN) /Ui TeHepaliui HOBBIX COSIMHEHHI C 33/IaHHBIMU CBOWCTBAMH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Aynutopus ¢ IpOEKTOPOM.

ObecrieueHue caMOCTOSTETLHON paOOTHI.

OtkpsIThIe 0a3bl JaHHBIX, HAyYHBIE KypHAJbI 110 noanucke UBM PAH, cienmanusupoBaHHas
oubmmorexka IBM PAH no ¢usuke atMocdepsl U okeaHa, dIEKTPOHHBIE KYPCHI JIEKIIUH U IIEKTPOHHAS
6ubnuorexa IBM PAH.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. X.-JI. Xénbrbe [1 ap.] MonekynspHoe MoaenrpoBanue: Teopus u npaktuka Molecular Model-ing :
Basic Principles and Applications; niep. ¢ aar. A. A. Onudepenko [u np.] ; mox pexa. B. A. INamronuna,
E. B. Paguenko .— 2-e uzn. — [Hayunoe uzn.] — M. : BUHOM. Jla6. 3nanwmii, 2013 .— 318 c. : ui.-
Bubmuorp.: ¢.310-313. - 1000 3k3. - ISBN 5-9963-1070-8 (B niep.)

JlononHuTeNbHAS TUTEpATypa
1. Hlaiiran K.B., Tepemkuna K.b. MonexynspHasi TuHaMrKa O€JIKOB ¥ TENTHIOB. MeTomudeckoe
nocobue // Oiikoc Mocksa, 2004, 103 ¢, ISBN: 5-902657-03-2,
https://istina.msu.ru/publications/book/10136512/
2. Young, D.C. Computational drug design: a guide for computational and medicinal chemists / D.C.
Young. — N.Y. : Wiley, 2009. — 344 p.

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

1. http://openbabel.org/wiki/Main Page
2. http://www.wwpdb.org/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. http://openbabel.org/wiki/Main_Page
2. http://www.wwpdb.org/

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4alouMi TUCLUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUIECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3y4deHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI, aJITOPHUTMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, MPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4CHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;



— TMOJITOTOBKY K UG GEPEHIIMIPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxHo 100UTHCA NMOHMMAHMS M3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu

3aTPYIHCHUU W3Y4YCHUS OTICIBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBAaHUS B reo(hU3UKe U

onomareMaTHKe
Kypc: 1
KBaTuuKanus: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpadoTunk: @.C. Opexos, phd (xana. 6noi. HayK)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJICTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEILHON TEXHUKH, TOJIEPAHTHO
BOCIIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIESITEIIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHATBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

OIIK-5.4
yIpaBJeHUe
MIPOEKTOB

s pexTHBHOE
CpencTB

Criocoben
pa3paboTkoit

OCYIIECTBIISITH
IIPOrpaMMHBIX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH
MaTeMaTHYeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOMN
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIEIOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIpaKTU4YECKUN OIIBIT

HAyYHO-HCCIIEZIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TEXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHns 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IHCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelecHHE B
MH(QOPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCH U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 NmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSIX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSIX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC U3YUCHUA AUCIHUIIIIAHBI «MareMarudeckoe MOACINPOBAHUC TIPpH pa3pa60TKe JICKApCTBCHHBIX

IpenaparoBy» 00yJaroLUIHHACs TOTKEeH:

3HATb:

- METOJUKY M3BJCUCHUS M aHajh3a HHTEpecyIolleld HaydHO-TeXHHYECKOM HH(opManuu o
KOMITBIOTEPHOMY IU3aliHy JIEKAPCTBEHHBIX COEIUHEHUMN, KOMIBIOTEPHOMY MOUCKY M MOJIEIHPOBAHUIO

MHUILIEHEN JIEKAPCTBEHHBIX COEAMHEHU;

- OCHOBHBIE TEPMHHBI U TMOHATHS U3 O0JacTH PalUOHAIBHOTO KOMIBIOTEPHOIO JM3aifHa
JICKapCTBEHHBIX COEIUHEHUIN U MOJIEKYJISIPHOI'O MOZIEIIMPOBaHUS;
- OCHOBHBIE METOJIbI M MTOIXO/BI JJIS TOVCKA MEPCIIEKTUBHBIX MUILIEHEHN JIEKAPCTBEHHBIX COEIMHEHUH,

panoOHaJIbHOTO KOMIIBIOTECPHOT'O

nu3aiiHa

TaKHuX COCI[I/IHCHI/II\/'I, a TaKXEC OLCHKH nx

¢uzuko-xumuiyeckux 1 ADME npoduiieii KOMIbIOTEPHBIMH METOAAMHU.

yMeThb:



- CaMOCTOSATEIIFHO OCYIIECTBISTH HOUCK CICIHAJIbHOW JHUTEpaTypsl M BBIOMpATh 3QQEKTUBHBIC
METO/Ibl PEIICHHS COINIACHO MTOCTABIECHHBIM NPUKJIIAIHBIM 3a/1adaM;
- UCTIONIb30BaTh OCHOBHBIE METO/BI  KOMITBIOTEPHOTO  MOJICKYJISIDHOTO — MOJICIUPOBAHUS,
KOMITBIOTEPHOTO In3aifHa, BBICOKOIIPOM3BOANTEIHLHOTO KOMIIBIOTEPHOTO CKPUHHHTA [UIsl TOUCKA HOBBIX
JIEKapCTBEHHBIX COCTMHCHUIA;
- HCIIONB30BaTh KOMITLIOTEPHBIE METOJbI JUIs OlleHKH (usuko-xummueckux 1 ADME npoduneit
XHMHUYECKUX COCTUHECHUI.

BJIA/IETh:
- TEOPETUYECKUM MaTepHaloOM Il IMOCTAHOBKH W PEIICHMS PA3IMYHBIX 3a/ad PaldOHAIBHOTO
KOMITBIOTEPHOTO JM3aliHa JIEKApCTBEHHBIX COCAMHEHMH M HEOOXOAMMOIo Il CaMOCTOSTEIbHOM
pabotsr;
- METOoIaMM KOMITBIOTEPHOTO MOJEIMPOBAHUS AJIS PELICHUs] NPUKIAIHBIX 3a]ad ParoOHAJIbHOTO
KOMITBIOTEPHOTO JM3aifHa JICKAPCTBEHHBIX COCTUHEHUIT;
- HaBbIKaMH cOopa, 00paboTKH U aHaju3a HeOOXOAMMON MH(pOpPMAIIUU JIJISl PEIICHUS TOCTaBICHHON
3aj1a4u;
- OCHOBHBIMM METOJaMH HPEACTABICHHUS MOIYyUYCHHBIX PE3ybTaTOB B BU/IE€ HAYYHOM CTaThH, JOKJIA/a,
MPE3CHTALNH WM JICKIUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBINM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 POMJEHHOMN TEME.

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

1. Kakyro BennunHy (BENMYWHBI), KaK TMPaBWIO, HWCHOIB3YIOT JUISI KOJUYECTBEHHOTO OIMCAHUS
B3aMMOJICHCTBHSI MEXKLy OMOJIOTHUECKON MUIIICHBIO M JIUTAHI0M?

2. Uro us HIKCTICPECYHCIICHHOIO OTHOCHUTCA K KIIHOUYCBBIM MCKMOJICKYJIAPHBIM B3aH-MOHeﬁCTBHHM,
OTBCYAKOIIKUM 3a (1)OpMI/IpOBaHI/I$I 6eJIOK—J'II/IFaHI[HLIX KOMILIEKCOB?

- BOAOPOIHBIE CBA3H;

- KOBaJICHTHBIE CBS3U;

- cunsl Ban-nep-Baaneca;

- HMOHHBIE CBS3H.

3. BeiOepuTe 1Be OCHOBHBIX CTPATETHU KOMIIBIOTEPHOTO TU3aiiHa JICKapCTB.

4. Pacckaxkute, 4YTO TaKO€ MOJICKYJISIPHBINA JOKUHT U (papMaro(OpHBINA TOUCK?

5. llonstue BupTyanbHbii ckpuHUHT U QSAR, uem oTnuuatorcs?

6. JIns1 Kakoro TUIa MOJIEKYJISIPHBIX B3aMMOJICHCTBUM XapaKkTepHbl HAHOOJIbIINE SHEPTUH?

7. Kakue Tunbl MONEKYISPHBIX B3aUMOJCHCTBUM 3aBUCAT OT B3aUMHOM OpHEHTALMUM AaTOMOB,
YYacTBYIOUIUX B 3TUX B3aUMOJECHCTBUSIX?

8. Kputnueckoe m3nokeHHe MaTe-puana HayYHBIX IMyOTMKAIUil IO MOAEIMPOBAHUIO TPU pa3paboTke
JIEKapCTBEHHBIX MPEnaparoB (B TOM YKCIE C MOMOIIBIO MPE3EHTA-IIUH W C UCTIONB30BAHUEM JIaHHBIX
pPacdeToB MPOTPAMMHBIX KOM-TUIEKCOB).

9. Kakue Tunbl MONEKYISPHBIX B3aUMOJCHCTBUM 3aBUCAT OT B3aUMHOM OpHEHTALMM AaTOMOB,
YYacTBYIOUIUX B 3TUX B3aUMOJECHCTBUIX?

10. /Ing kakoro THIa MOJICKYISPHBIX B3aUMOJICHCTBUI XapaKTePHBI HANOOIbIITUE SHEPTHH?

Kpurepun onennBanus

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

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO

MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.



Ouenka ommuyHO 8§ OawioB - BBICTABIISICTCSl  CTY/AGHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yaoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

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

Bo Bpemss mpoBeneHus auddepeHIMpOBaHHOTO 3a4éra OOydaroluecss MOTYT IOJIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, @ TakKXkKe CHPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH JICKIIAH.

JudpdepeHnrpoBaHHbIN 3a4ET MPOBOAUTCS MYyTEM OpPTaHU3ALUH CHELUAIBFHOTO ONPOCa, IPOBOIUMOIO
B YCTHOH (hopMme.



