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Pabouas mporpamma aucturummabl «bruonHdopmaTtika» coctariera B 2021 roay B
cootBercTBUM ¢ TpeboBanmsimu OPI'OC BO — maructpaTtypa 1o HanpasieHuio
noocomoexu _06.04.01 buosorus ot «11» aBrycra 2020 r. Ne 934,

Pazpabotuuk: kadenpa Ouoxumuu u  Ouodusuku, Ilunsackuna Enena
BrnanumupoBHa, K.0.H., 1OLEHT

Pabouast nporpamma qUCIUITITHHEI OHOOpeHA:
Ha 3acefaHuy Kadeapsl Onoxumun 1 6uodGusuku ot « 44 » Wows204) r., mpotoxos Ne

0 _
3aB. kadeapoii /MM____ Xanunos P.A.

s (noamnuce)

Ha 3aceJaHuU MeTouuecKol KOMUCCHU OUOJIOrMIECKOro (hakyIbTeTa OT « A »

WMV 200 1., npozexen Ne 4/ .
IIpencenarens ”/ Pamazanona I1.b.
(nommcs)k’

PabGouas nmporpamMma AUCILUILIHHEI COMIACOBaHa C yUeOHO-METOAMIECKHAM yIIpaBIIe-
HueM « 00 » UMWY 202\t

rHavansauk YMVY ( %/ I"'acanramxkuesa A.I'.

UCh)




AHHOTanus padoyeil MporpaMMsbl IMCHUIIIMHBI

Hucuunnuna «buoundopmaruka» Bxoaut B yacth OIIOII, dbopmupyemyio
y4aCTHUKaMU  00pa3oBaTelIbHBIX  OTHOUIEHUH  00pa3oBaTelibHOM  MPOTrpamMMBI
Maructparypsl 1o Hanpasienuto 06.04.01 buonorusi.

JucuuninHa peaau3yeTcs Ha Ouosioruaeckom gaxkynbrere Kadeapoit OMOXUMUU
U OMO(U3UKH.

Conepkanue AUCHUIIMHBI OXBaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C
COBPEMEHHBIMH JOCTIKEHUSIMH B 00JIacTU OHOMH(DOPMATUKM U MOJIEKYJISIPHOU
OHMOJIOTHH.

JucnuniuHa HauerleHa Ha (GOPMUPOBAHUE CICAYIOIMIMX  KOMIETEHIUHN
BbITycKHHKA: obmenpodeccunonanbubix — OIIK-6; mpodeccnonanpupix — [MK-5.

[IpenogaBanue AUCHUILIMHBI PEyCMAaTPUBAET MIPOBEICHUE CICAYIONINX BUIOB
y4eOHBIX 3aHATHUI: JICKIIUHU, TAOOPATOPHBIE U MPAKTHYECKUE 3aHATHS, CAMOCTOSITEIIbHAS
pabora.

PaGouast mporpamma JUCHUIUIMHBI MPEyCMaTPUBAECT MPOBEACHHUE CIECAYIOMUX
BUJIOB KOHTPOJISI YCIIEBAEMOCTH B (popMe KOHTPOJBHBIX pPadOT, KOJUIOKBUYMOB U
MPOMEXYTOUHBIA KOHTPOJIb B (POpMe 3ayeTa.

OO0ObeM QUCHUILUINHLI 2 3aU€THBIE €AUHULILI, B TOM YHCIIE 72 aKaJeMHUYECKUX Yaca

0 BUJaM Y4eOHBIX 3aHATHI a) ouHasd (popma oOydeHUs

VY4eOHble 3aHATHS dopma
B TOM 4YMCIIE: MIPOMEKYTOUYHOU
KonrtakTHas paboTa 00ydarommxcs ¢ CPC, aTrrecTanun
npernoaaBaTenemM B TOM
U3 HUX qucIe
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0) ouHO-3a04yHas popma 00yUeHUS

Y4eOHbIe 3aHATUSA ®dopma
B TOM YHCJIE: IIPOMEKYTOUYHOU
KonTtaktHas pabora 00ydaromuxcs ¢ CPC, aTTeCTalyu
o npernojaBaTesneM B TOM
S 13 HHX qucIe
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1. Ilesiu ocBOEHUSI AU CUMIJIMHBI

[lenbto Kypca SBISETCA O3HAKOMJICHHE MAarucTpoB, OOY4YaroOIIMUXCS IO
mucuumiauHe  «buonHopmatuka»  (marucrepckas nporpamma «buoxumus u
MOJIEKyJsipHass Ouonorus», «®OU3HONIOTUS YelIOBeKa W JKUBOTHBIX», «boTaHuKay,
«®Pu3noN0rUsl  PACTEHUN») C  COBPEMEHHBIMH  JOCTIKEHUSMU B  oOjacTu
O6ronH(GOPMAaTUKU U MOJIEKYJIIPHON OHOJIOTHH.

YMeHne TOoNb30BaThCS KOMITBIOTEPOM M NPUKIATHBIMUA TMPOTpaMMaMH Tpu
IPOBEJCHUM HAayYHBIX HUCCIEIOBAHUI SIBISIETCS COBPEMEHHBIM TPEOOBAHUEM KO BCEM
crnequainucTaM, padOTaIIMM IPAKTHYECKHM B JIFOOOH OO0JacTH MOJIEKYJISIPHOM
Ounonoruu, OMOXUMHUU U OMOPU3UKH.

B mHacrosimiee BpeMss HEBO3MOXKHO MPOBOAMTH HCCIEAOBaHUS OEIKOB U
HYKJICMHOBBIX KUCJIOT O€3 HCII0Ib30BaHNS HAKOTIEHHBIX OOIIMPHBIX 3HAHUH B 00J1aCTH
MOJIEKYJIIPHOM OMOJOruM 1 OMOXUMHUHU, KOTOpPbIE CBEJIEHBI B 0a3bl JaHHBIX. JJocTyn Kk
00JBIIMHCTBY 0a3 JaHHBIX OPTAHU30BAH I10 MIPUHIIMITY KIIMEHT-cepBep depe3 MHTepHeT.
Ananu3 u 00paboTka OOJBIIOrO YMCia AAHHBIX, CPABHEHUE U aHAJIU3 MEPBUYHBIX U
IPOCTPAHCTBEHHBIX CTPYKTYp OEIKOB M HYKJIEHHOBBIX KHUCIIOT, PEUIEHHE IPYTHX
aHAJIOTUYHBIX 3a7ad TPeOYyIOT XOpOIIEro BIAJCHUS COBPEMEHHBIM MPOTPAMMHBIM
obOecrieuenueM. I[lyOnukanuu B KypHaiax Takxke OGOPMIISIOTCS C HCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPOTPaMM, KakK 15l 00pabOTKM N300paKEHUM, TaK U CPEACTB pabOTHI C
TEKCTOM.

Takum oOpa3zoM, paboTa COBPEMEHHOTO CIIEIMAIMCTA B 00JACTH MOJICKYJIIPHOMN
Ouosorui U OMOXUMHUU TpeOyeT HaBBIKOB PAOOThI ¢ KOMIIBIOTEPOM B JOCTATOYHO

MIUPOKOM 00JIacTH.

2.Mecto nucuuminnbl B cTpykrype OIIOII marucrparypsl

JNucuuminHa «buouHpopMaTKa» OTHOCUTCS K JAUCIUILIMHE TI0 BBIOOPY

(b1.B.JIB..01.02) oOpa3oBatenbHON HpOrpaMMbl MaruCTpaTypbl IO HapPAaBICHUIO

06.04.01 buonorus.



Kypc onupaercst Ha 3HaHUS MaruCTpOB, MOJYYEHHBIE P U3YUYECHHUH CIIETYIOIINX

JTUCIUTUIMH: KJIETOYHON OHMOJI0THH, OMOXUMHH, OMO(PU3UKHA, MOJICKYJISIPHOU OMOJIOTHH

B 00beMe IIporpaMMbl MarucTparypbl (HampaBiieHHME buojorus), MOpociyliaB
COOTBETCTBYIOILINUEC KYPChI U UMESI 110 HUM ITOJIOXKUTCIIbHBIC OLICHKH.
3. Kommnerenuuu odyuyaromierocsi, opmupyembie B pe3yabTaTe 0CBOCHUS
AUCUMILIUHBI (IepeYyeHb IIAHUPYEMbIX Pe3yJabTaTOB 00yYeHHUs).
Kon u Kox u HaumeHoBaHue IlnanupyemMble pe3yjibTaThl IIpouenypa
HAUMeHOBaHUe HHIMKATOpPA o0y4eHHs OCBOEHHUA
KOMIIETeHI[UH U3 AOCTUKEHU S
oron KOMIIeTeHIHuii (8
coomeemcmeu ¢
orion
OIIK-6. Cnocoben | OIIK-6.1. VMcnons3yer | 3HaeT: myTM M NEPCHEKTUBBI | Y CTHBIN
TBOPUYECKU MPUMEHSTH | COBPEMEHHYIO PUMEHEHUS COBPEMEHHBIX | OMpOC,
U MOAU(DHUIHMPOBATH | UCCIEAOBATEIHCKYIO KOMIBIOTEPHBIX TEXHOJIOTUHA B | MUCbMEHHBIH
COBpEMEHHBIE anmnaparypy u | OMOJNIOrMYecKUx  Haykax ¥ | Ompoc;
KOMITBIOTEpPHbBIE BBIYHUCITUTEIbHYIO 0o0pa3oBaHUH.
TEXHOJIOTUH, paboTaTh | TEXHUKY I PELICHUA | Yyeer: paboTath c

C

npodeccHnoHATLHBIMH
0azamu JIAHHBIX,
podecCHOHATBLHO
oopmiIATH u
MPEJCTABIIATh
pe3yabTaThl  HOBBIX
pa3zpaboTok

WHHOBAIIMOHHBIX 3a1a4 B

npohecCUOHATBLHBIMUA 0a3aMH U

poeCcCHOHATEHOM OaHKaMM JaHHBIX B W30paHHOM
ACATCIBHOCTH obigacth  TpodeCCHOHATBHON
NesITeIbHOCTH.
Baapeer: HE00XO0IUMBIM
MaTeMaTHYECKUM alIaparoM U
HaBBIKAMU aHAJIN3a U XPAaHEHUS
NEKTPOHHBIX  H300pa)xKeHHi,
UMEEeT ONBIT  MOAW(UKAIUN
KOMIIBIOTEPHBIX TEXHOJOTHH B
LEJSIX npodecCHOHATIBHBIX
UCCIIEI0BAHUI
OIIK-6.2. TortoBHOCTH | 3HaeT: crocoObl MOJYyYEHUS
TBOPYECKH  MPHUMEHATH | HOBBIX 3HaAHUH C
COBPEMEHHBIE UCIOJIb30BAHUEM
KOMIIbIOTEpHBIE MH(POPMAIIMOHHBIX TEXHOJOTHIA;
TEXHOJIOTUM TIpU cOope, | METOAONOTHIO, KOHKpPETHBIE
XpaHeHuu, oO0palOoTKe, | METOJIbI M MPHEMbl HAy4YHO-
aHaJiu3e M  Iepegade | UCCIIEOBATEIbCKOM paboThl €
OHoJI0rH4YecKOn WCTIOJIh30BAHUEM COBPEMEHHBIX
nHpOpMAIHH JUISL | KOMOBIOTEPHBIX ~ TEXHOJOTHIA,




pelieHus
npodeccnoHaTbHBIX
3ajad.

HEOOXOAMMBIC JUISI  OCBOCHUS
TUCTIUTLTAH
poheCCHOHATIBLHOTO IUKJIA,;
HOBBIE METOJIbl HCCIICIOBAaHUS U
KOMIIBIOTEPHBIE TEXHOJIOTHH JIJIS
cbopa u aHaiM3a
OMOJIOTHYECKOW MH(POPMAIIUH.

Ymeer: CTPOUTH
MaTeMaTHYECKUE u
KOMIIBIOTEPHBIE MOJIeTTN
OHOJIOTHYECKUX CHCTEM;
pabortarth c Pa3IUYHBIMU
HUCTOYHUKAMHU uHpopManumy,
UCTIONB3ysl  pasHble  (popMEI
paboThI c Hay4YHOU
JUTEPATypOi, COCTaBJISATh

oubmuorpauueckuii  CIHCOK;

PUMEHSTh TEOPETUYECKHE
3HaHHUS 10 MeTojgaM cbopa,
XpaHeHus, 00paboTKn u
nepeaadn OMOJIOTUYECKOU

MH(pOPMALINU C UCTI0Ib30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH; IUTAHUPOBATb,
OpPraHU30BBIBaTh M IPOBOJIUTH
HAy4YHO-UCCIIEJOBATEIbCKUE U
MIPOM3BOJICTBEHHO-TEXHUIECKHE
paboThl 1O TeME MarucTepcKou
IporpaMMbl  C TIPUMEHEHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

Biaapeer: METOdaMu
MaTeMaTH4eCKOTo
MOJICIIMPOBAHUS JUIsl  peIleHUs
PO eCCUOHATBHBIX 3a/1a4;
COBPEMEHHBIMU
KOMITHIOTEPHBIMH
TEXHOJIOTHSIMU ~ TIpu  cOope,
XpaHeHuHu, oOpaboTKe, aHaIH3E
U nepexaye  OMOIOTHYECKOM
uHpOpMaIUH.




OIIK-6.3. Cnocoben k | 3HaeT: AITOPUTMBI,
MaTeMaTHYECKOMY MaTeMaTH4ECKHE u
MO/JIEJINPOBAHUIO KOMIIBIOTEPHBIE MOJIENIN
3JIEMEHTOB U TIPOLECCOB | OMOTEXHUUECKUX CHCTEM.
OMOTEXHUYECKUX YmMmeer: pa3padaTbIBaTh,
CHCTEM, UX | peaIn30BbIBATh U NPUMEHATH B
UCCIIeIOBaHUIO Ha 0a3e | mpodeccnoHaIbHON
po¢eCcCHOHATIBHBIX JeSITebHOCTH pas3nuyHble
[IaKETOB YHUCJIEHHbIE METOJbl, B TOM
aBTOMaTU3UPOBAHHOTO qucie peann3oBaHHbIE B
MPOEKTUPOBAHUS U | TOTOBBIX  OMOIMOTEKaX  MpHU
CaMOCTOSITEIILHO peleHnH 3ajad
pa3paboTaHHBIX MPOEKTUPOBAHHUS
IIPOrpaMMHBIX OMOTEeXHUUECKUX CHCTEM;
IPOAYKTOB. Buaneer: HaBblKaMu pelIeHUS
Pa3INYHbIX 3aja4
IPOEKTUPOBAHUS u
KOHCTPYUPOBaHMUS,
UCCIEIOBAaHUA U KOHTPOJI
OMOTEXHUUYECKUX CHCTEM.
IIK-5. Cnoco6en | [1IK-5.1.  Anamusupyer, | 3HaerT: OCHOBHBIE TUIIBI | Y CTHBIM
IPUMEHSATh ONTUMHU3UPYET U | OCHOBHbIE (hOpMBI aHanIM3a U | OIpOC,
COBPEMEHHBIE METOJIbl | IPUMEHSIET U3YYEHUS HAay4YHO-TEXHUYECKON | MHChbMEHHBIN
Hay4YHBIX COBPEMEHHBIE nH(pOpMaNNU, OTEYECTBEHHOIO | OIPOC;
HCCIIEIOBaHUM, WH(POPMAIMOHHBIE U 3apyOeKHOTO OIIbITA,
UCIOJIb30BATh TEXHOJIOTHH pu | pa3paboTKM ¥ BHEAPEHUs
COBPEMEHHYIO pellIeHNH HAay4HbIX 33734 | UHQOPMALIMOHHBIX CHUCTEM MU
anmaparypy, INPUHLIUIIOB OMO3TUKU M | TEXHOJOTHM, 0a3 NaHHBIX MpH
BBIUUCIIUTENIbHBIE yIIyOJeHHBIX 3HAaHMWA B | PELIEHWHM  HAy4YHbIX  3a/ady;
KOMILIEKCBI, npodeccuoHaIbHON OCHOBHBIE MNpPUEMBI  Tpylda C
COBPEMEHHBIE cdepe (B COOTBETCTBUHU C | yYETOM HMHHOBAllMi B 00J1acTH
nH(pOpMaIUOHHBIE HaIpaBJIEHHOCTHIO TexHOoC(hepHO 0€3011acCHOCTH;
TCXHOJIOTHH (B | mporpaMmbI Ymeer: aHAJIM3UPOBATh
COOTBETCTBUU C | MarucTparTypsl) Pe3yIIbTaTHI HAYYHO-
HalIpaBICHHOCTBIO UCCIIE0BaTENbCKOM paboThl 1O
(mpodpurem) PEIIEHUI0 TEXHUYECKHX 3azady;
HPOrpaMMBbI IPUMEHATh UH()OPMALMOHHBIE
MAaruCTPaTypbl) B TE€XHOJIOIMH UL OLIEHKH
HayqHBIX, pE3yabTaTOB Hay4YHO-
IIPOM3BOACTBCHHBIX H UCCIIEI0BATENBCKOM  paboTHI;

KIMHAYECKUX cdepax
NESATEIIEHOCTH

olleHUBaTh A(QPEKTUBHOCTH U
BBIOMpATh COBPEMEHHBIE
METOAMKN U HH(OpMAIMOHHBIE

TCXHOJIOTUKN I TPOBCACHUSA




HAay4YHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ B

o0JacTH  pemieHus  Hay4HO-

HCCIIEI0BATENbCKUX 33/1a4;
Bnaneer: 6a3oBbIMH mpuéMaMu
U3Yy4YCHUSA u aHanusa
JIUTEPATYPHBIX W  IATCHTHBIX
VICTOYHHUKOB, OpraHu3aLH
HAay4YHBIX  HUCCICAOBaHUHA  C
VICTIOJIb30BaHUEM

MH()OPMALIMOHHBIX TEXHOJIOTUH;
HaBbIKaMU pPCIICHHA HAYYHBIX
3aj1a4 c
MH(POPMAIIMOHHBIX TEXHOJIOTHH.

IMPUMCHCHUCM

ONTUMMU3AINH yCI0BUI B
pa3HbIX o0mactax
npodecCuoHaIbHOM

JeSTeNIbHOCTH c y4eTOM

OMOATUYECKMX IPHUHIIUIIOB |
yrIyOJIEHHBIX
po(heCCUOHATLHBIX 3HAHUH.

IIK-5.2.  OcyectBaser
Thl ~ OpPraHM3alldl0 U
yIipaBJieHHE
UCCIIEI0BATEIbCKUMH U

Hay4HO-

Hay4HO-
MIPOU3BOICTBEHHBIMH
paboramu B  oOjacTu
ouooruu 51
OMoOMe JUIIMHEI c
HCIOJIb30BAHUEM

MPUHIUIIOB OMO3TUKU U
yrayONeHHbIX 3HAaHUU B
npodeccnoHanbHOMI
ctepe (B COOTBETCTBUH C
HaIpPaBICHHOCTHIO
MPOrpaMMBbI
MarucTpaTypsl)

3HaeT: MPUHIUIIBI U TTOJXO0/bI B
OpraHM3allil W  YIpPaBJICHUU

paboT B chepe
npodeccroHanbHON
NeSITEIbHOCTH, TEOPETHUECKUE

OCHOBBI U ITOHATHUA 6H03THKH 158
pas3eion B
o0OnacTu;

IIPEAMETHOU

YMeeT: rpaMOTHO OCYIIECTBIATh
OpraHM3allMI0 ¥  YIpaBlIEHUE
paboTamMu B pa3HBIX OOJACTIX

npodeccuoHambHOM
ACATCIIbHOCTH, YUUTBIBasA
OMODTHUYECKHE IMPUHIUIIBL u

yriayOieHHbIe
npodeccuoHabHbIC 3HAHUS;

BnageeT: HaBbIKaMH
opraHu3anvi W  YHPaABJICHUA

paboTamMu B pa3HBIX 00JACTIX
npodeccroHanbHOM
JIEATEBHOCTH c Y4eTOM
OMOATUYECKHX TPUHITUIIOB U
yTITyOJIEHHBIX

npo¢eCCUOHABHBIX 3HAHUM.

YcTHbIN
ompoc,
MIPE3CHTALINH U
TOKJIa




4.

4.1. O0beM IUCHHUIIMHLI

COCTABJIACT

AKAJCMHUYICCKHUX Jaca.

4.2. . CTpyKTypa IMCHUIUIMHBI B OYHOU (opMe.

2

3a49Y€THbBIC

O0beM, cTPpYKTYypa U coAepKaHMe TN CHUILTHHBI.

equHML, 72

Paznensl u Temsl Buner yaeGHoit paboThl, @DOopMBI TEKYILIETO
T CIUTUTIHBI BKJTIOYAs KOHTPOJIS
Ne CaMOCTOSATENbHYIO PaboTy = yCIEBAEMOCTH U
n/m CTYJICHTOB (B yacax) T IPOMEKYTOUHOMN
=
£ S 5 aTTecTallu
7 E o E g
R
£ | E =% |&2 |G s
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Monayas 1.
1 |BBenenue B 4 2 22 28 |YcTHBIH ompoc,
OononHpOpMaTUKy DopmbI
IIPOMEKYTOYHOU
2  (buomndopmartnka 2 22 :
aTTECTAIUU!
MOCJIEIOBATENBHOC
. KOJUIOKBUYMBI
Tein
pabora Ha
KOMIIBIOTEPE
Hmozo 3a Mooy 4 4 28
1
Monayas 2.
3  |CrpykrypHas 2 4 22 |YcTHBIN u
o6uonHpopMaTuKa MMACbMEHHBIH,
4 |[KomnbroTepHas 4 4 IIPOTPAMMHPOBAHHBI
TEHOMMKA 17} onpoc,
pe3eHTaIluu
Hmozo 3a Mooy 6 8 22
2
NTOI'O: 72 10 12 50

0) ouHO-3204HasA popma 00yUeHU S

10




Buapr yueGHo# s ®OopMBbI TEKYILIETO
o
Paznenbr u Tembl paboThI, BKIIOYAsA CaMO| 'S | KOHTPOIIS yCIEBAEMOCTH
No JVCHUTUIHBI CTOATENbHYIO paboty| o' | (no nedenam cemecmpa)
n/m CTYJIEHTOB U % dopMa MpoMEeKyTOUHON
TPYA0EMKOCTb B 5 aTTeCTalluH (1o
=
qacax) . é cemecmpam)
o = S v <
5 E Ex | § O
= X o} g
o < < M © 0O
= | 5 2o S 3 E
8 = == B I
Monayas 1.
1 | Beenenue B 7 2 2 25| YcrHBIN ompoc,
ononHpopmMaTUKyY MPOTPaMMHUPOBAHHBIN
OTpOC, TPE3CHTAMH U
2 | buonndopmarnka 2 4 poc, TP
JOKJIaJIbI
MOCJIEIOBATEIHHOCT .
i DOopMBI TPOMEKYTOUHOU
aTTeCTaIUU:
KOJUIOKBUYMBI
paboTa Ha KOMITBIOTEPE
Hmozo 3a Mmooy 4 6 26
1
Monayas 2.
3  |CtpyktypHas 3 2 25 [YCcTHBIH W TIMCHMCHHBIN,
OnonH(popMaTrka IPOrPaMMHUPOBAHHBIN
4 KommbroTepHas 3 4 OTpocC, Mpe3eHTAIUU
TCHOMHMKA
HUmozo 3a mooynv 2 6 6 24
NTOI'O: 72| 12 14 46

4.3. Coaep:xaHue TUCIUILIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jejiam).

4.3.1. Coaepxkanue JeKIUOHHBIX 3aHATHI MO TUCHMILIIMHE.

Monayas 1.

Tema 1. Beegenue B Ononnpopmaruky.

ConepxaHue TEMBI:

O3HakoMJICHHE MaruCTpoB OCHOBHBLIMH IIOHATHAMHU, 3adadYaMH, TCpMHHAMH U

3HaUYE€HUEM IpeameTa OnonHdopmaTuka.

Tema 2. buonndopmaTuka nocJjie10BaTeJbHOCTENM.

ConepxaHue TEMBI:

11




pasznen OuomH(DOpPMATUKHA 3aHUMAIONIUNACS aHATU30M HYKJICOTHUIIHBIX U OCITKOBBIX

HOCJICI[OB&TCJILHOCTGI\/’I.

OCHOBHBIC peuiacMbIC HpOGJ’ICMLI B paMKax 3TOI'0 HAIIpaBJICHUAI:

ITocTpoeHne MHOKECTBEHHBIX BRIPABHUBAHUI
Pacnio3HaBanue reHoB
[Ipenckazanue caiiTOB CBSI3BIBAHUS PETYISATOPHBIX OETKOB

IIpenckazanue BropuuHou crpykrypsl PHK

MoayJs 2

Tema 3. CTpykTypHasi OuonHpopmaTuka.

ConepxxaHue TEMBI:

3amayu CTPyKTYpHOU OMOMH(MOPMATHKY - aHAJIU3 MPOCTPAHCTBEHHBIX CTPYKTYD,

YXKC OHpeIleJ'IéHHBIX OKCIICPUMCHTAJIBHO!

OMpPENICJICHUE YYaCTKOB OEIKOBOW MOJIEKYJIbI, BaXKHBIX IS TOWM WM WHOU
GyHKIUU JaHHOTO OelKa;

CpPaBHUTEIBHBINA aHAIIN3 CTPYKTYP POJCTBEHHBIX OEITKOB, KJIacCU(pUKAIIS OEITKOB
Ha OCHOBE MX MIPOCTPAHCTBEHHOMN CTPYKTYPHI;

aHaIM3 CTPYKTYp KOMIUIEKCOB JBYX WM HECKOJbKMX MOJIEKYJ Oelka,
KOMIUIEKCOB MOJIEKYJ Oenka ¢ JApYyrdMH MOJIEKyJlaMHu; TpecKa3aHue
BO3JICHCTBUSI MOJIEKYJT XHMHYECKHX BEIIECTB (B YaCTHOCTH, MOTCHITHATBHBIX
JIEKapCTB) HA MOJICKYJIbI OCJIKOB;

MpeJcKa3aHue CTPYKTypbl Oelka 10 CTPYKType Oenka ¢ TOXOoxen

IMOCJICA0BATCIIbHOCTBIO

Tema 4. KomnbrotepHas renomuka. Conepxanue teMbl: KOMIbIOTEpHBIN aHAIU3

T'€HOMOB —

IIpencka3anue reHOB B IIOCJIEI0BATENBHOCTSX.

[IpenBaputenbHas aHHOTALUMS MO CXOACTBY M JAPYTMM OCOOEHHOCTSIM
OENTKOBBIX MOCIIEI0BATEIBHOCTEH.

CpaBHHUTEBHBIN aHAJIN3 TEHOMOB.

HccnenoBanue peryiasiuuu padoThl T€HOB.
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[Touck «mponynieHHbIX)» TE€HOB.
UccnenoBanre TpaHCoOpTepoB (T€HOB, 00€CIEUMBAIONIMX IEPEHOC

IMUTATCIBHBIX BCUICCTB B KIICTKY U BI)I6pOC BPCIOHBIX BCUICCTB U3 KJ'ICTKI/I)

4.3.2. Conep:kanue NPpaAKTHYECKHUX 3aHATHI M0 TUCHUIIMHE

Moayas 1.

Tema 1. Beenenue B 0OMouHpopmMaTuxy

3nakomcemeo c npozpammoii HYPERCHEM.

co3zmanne 2D 3cKu3a MOJIEKYJIbI

pEIaKTUPOBAHUE CBA3EH U aTOMOB

ucnoip3osanue 3-D Model

MCIIOJIb30BaHUE COOCTBEHHBIX HACTPOEK MapaMeTpoB cBOMCTB [locTpoenue
MPOCTEHUIIIEN TEKCArOHATBHOW KOHCTPYKIIHH.

OnpeneneHne xapakTEpUCTUK AaTOMOB

I/IBMepeHI/IG CBH3€I>1, YIJIOB, TOP3MOHHBIX YIJIOB U HCCBA3AHHBIX ATOMOB

Tema 2. buonHpopmaTuka nocJjie0BaTeJIbHOCTEN

Paboma c makpomonexkynamu

CTpouTenbCTBO U PEAAKTHPOBAHUE MOJIEKYJIbI

HCMOJIb30BaHNUE ONTUMU3AIMNA T€OMETPUU METOIOM MOJIEKYIAPHON MEXaHUKA
HCMOJIb30BaHUE MEPUOANYECKUX TPAHUYHBIX YCIOBUN

HaKJIaJbIBAHUE APYT HA JAPyra ABYX MOJIEKYII

HCMOJIb30BaHUE MOJICKYISIPHOW TMHAMUKH

MCII0JIb30BAHME BOCIIPOU3BEACHUS JUHAMUKYU U YCPEIHEHUE

UCIIOJIb30BaHue TuHaMuKu Jlan:xkeseHa u Monre Kapio

ITocTtpoenue ouomnoaumepa Cc 3a1aHHBIMH napaMeTpaMu u

ONTHUMHU3UPOBAHHBIMU B pe3yJbTaTe U3MEHEHUST KOH(MOpMaIuit

MoayJs 2

Tema 3. CTpykTypHasi 0OuonH(popMaTUKa

« banku oannvix 6enKko6vlx nociedosamenvbHOCHEll Ul NePeas NPo2yiKa

6 Hnmepneme no «3010muim» aopecam
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« O3HAKOMIJIEHUE C 0a3aMu HaHHBIX - SWIiSs-Prot, TTEMBL, UniProt
« Ilouck 6enkoB, HHGOPMALIMK O CTPYKTYPE U IEPBUYHOM NOCIIE0BATEIHHOCTH
Tema 4. KomnbioTepHasi reHOMHKA.
* IIpocrtpancTeennas ctpykrypa JHK
* usyuenue cTpykTypsl JIHK, cpaBaenue A u B dopmbr JIHK u HaxoxaeHue
paznuuunii. 3HakoMCTBO ¢ makeTom 3DNA

* Ananu3 nepBuuHou mnocnenoBarenbHocTh JHK um mpoctpancTBeHHOMN

Kourypanuu

5. Oopa3oBaTejibHbIE TEXHOJIOTHH

[IpemycMOTpeHO MIMPOKOE MCIOJIH30BAHHE B Y4EOHOM IIPOIIECCE AKTUBHBIX M
MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATHI (KOMIBIOTEPHBIX CUMYJISALINMA, T€TOBBIX U
POJIEBBIX UTP, Pa300p KOHKPETHBIX CUTYAIUi, IICUXOJOTUYECKHE U MHBIE TPEHUHTH).
Kpome Toro, neknuu, NpakTUYECKHE 3aHITHUS, NMUCbMEHHbIE 3aJaHUsl, UHTEPHET BO
BHEAYJAUTOPHOE BpeMs, IPOTPAMMHUPOBAHHBIN ONPOC 110 TECTOBBIM 3a/IaHUSIM, YCTHBIN
OIIpoC, IMpE3eHTallM, BUJCOPOJIUKH U oOydaromue BuaeopmibMbl. [lo nucruminze
MpeAYyCMOTPEeHO 12 4acoB 3aHATHI 171 O4HOM (PopMbl 00yueHus: u 14 4yacoB 3aHATHIA
I OYHO-3a04YHOM B MHTEPAKTUBHBIX (POpPMaxX, C IPUMEHEHUEM CIIEIYIOIIMX METO/I0B:
IUCKyCCUH, 1e0aToB, KeC-METOAa, METOAA «MO3TOBOTO IITYPMay, JEJIOBOM UTPHI.

B pamkax yd4eOHBIX KypCOB TMpPEAYyCMOTPEHBI BCTPEYM C MPEACTABUTEISIMU
POCCHUHCKHX TOCYIAapCTBEHHBIX M OOILECTBEHHBIX OpraHM3aliii, MacTep-Kilacchl

OKCIICPTOB U CIICIUAJINCTOB.

6. YueOHo-MeTOAUYECKOE 00ecTiedeHre CAMOCTOSITeIbHOH padoThl MATHCTPAHTOB.

CamocTosiTennbHass ~ paboTa  MarucTpanTa Haj — TIyOOKUM  OCBOECHUEM
dakTHUecKOro MaTepualia OpraHu3yeTcs B TIPOIIECCE BBIMOTHEHHUS MPaKTUYECKUX
3aJlaHUM, TMOJTOTOBKU K 3aHSATHSIM, MO TEKYIIEMY, MPOMEXKYTOYHOMY U HTOTOBOMY
KOHTpoOJIt0 3HaHuM. [IpomyiieHHpie JeKIun oTpadaThiBalOTCA B (hOpME COCTABICHUS
OTYETOB I10 MPOMYIIEHHOMN TeMe 1 JTabopaTopHBIX paboTax. Ha mpakTruecknx 3aHATHSX

IMPOBOAUTCA HM3YUCHHUEC BHACOMATCPHATIOB, MACMOHCTPUPYIOINNX MATEMATHYCCKUC
14



METO/bl B PELIEHUH NPOOJIEM COBPEMEHHOM OMOJIOTUH. 3aJaHMsI IO CAaMOCTOSTENbHON

paboTe pazHOOOpa3HBI:

- 00paboTka yuyeOHOTO MaTepuasa 1o yueOHHKaM U JICKITHSM,

- TOHCK M 0030p MyONMKalMid U 3JIEKTPOHHBIX HCTOYHMKOB HMH(OpPMALUU

ITpH IMOATOTOBKC K 3aHATHAM, HpCBQHTaHI/Iﬁ

- paboTa ¢ TeCTaMH U KOHTPOJbHBIMU BOIIPOCAMH MIPH CAMOTIOTOTOBKE;

- 00paboTka M aHanM3 CTATUCTHYECKUX U (HAKTUUECKUX MaTepuasoB,

COCTAaBJICHHUC BBEIBOJOB HA OCHOBC IIPOBCACHHOI'O aHAJIN3A.

Pe3ynbTaThl €caMOCTOATENBHOM pPabOThl KOHTPOJMPYIOTCS MpemnojaBaTeleM U

YUUTBIBAIOTCS TpPU aTTECTalluu Marucrpanta (3adet). [lpm 3TOoM mpoBOASTCS

TCCTUPOBAHUC, SKCIIPCCC-OIIPOC HA NPAKTHUUCCKUX 3aHATUAX, ITPOBCPKA IMHCbMCHHBIX

KOHTPOJIbHBIX Pa0doT.

7.@0oHa OLIEHOYHBIX CpeacTs AJgd IPOBEACHUA TEKYHIEIo
YCII€EBAE€EMOCTH, l'lpOMe)KyTO‘IHOﬁ aTrecranum no HToramM

JTUCIHMIIIMHBI.

7.1. TunoBble KOHTPOJIbHBbIE 32AHUS
IIpumepHbIe 3aJaHUA 1151 IPOBEACHUSA POMEKYTOUYHOT0 KOHTPOJIS

Bonpocs! k 1 Mmomgymto

Yrto takoe OnonHdpopmaTuka?

B uem coctodar nenu 6nounpopmatuku?

KaxoBsl 3a1aun 6nonH(pOpMaTUKH?

B kakux o0nactsix OnomHpopMaTUKa HAXOIUT CBOE TPUMEHEHUE?
Kaxogel 3acinyru P. ®pankins u M. Yunkunca?

YT0 Takoe CEKBEHUPOBAHHUE.

Urto Takoe xpoMocoma?

Urto Takoe uentpomepa? HazoBuTe pazinyHbIE TUITBI IEHTPOMED.

© ©o N o 0 B~ W DN PRE

KaxkoBsl paznuunbie Bupl PHK?

KOHTPOJISI

O0CBOCHUSA

15



10.YTo Takoe moiauaaeHIINPOBaHUE?

11.
12.
13.
14.

OnummTe Nponecc TPaHCKPUIILHH.
[lepeunciiTe OCHOBHBIE TAIlbl TPAHCIISALUY.
Kakue ypoBHU U KJ1acChl OEIKOBBIX CTPYKTYp BaM U3BECTHBI?

KakoBa ¢yHKIIHS 1I1aniepoHOB?

Bomnpocsl ko 2 MoayJito

1
2
3.
4
5

UYro Takoe 0a3bl naHHBIX CTPYKTYp? [IpuBeauTEe HEKOTOPHIE MPUMEPHI.
Yro Takoe 6a3a JaHHBIX?

Kaxue tunel 0a3 TaHHBIX BaM U3BECTHBI?

KaxoBbl, Ha Baml B3I, QyHKIMU 0a3 JaHHBIX?

HpI/IBGIII/ITG IMPUMCPEL 0a3 JaHHBIX HOCHGHOB&TGHBHOCTGﬁ HYKJIICMHOBBIX

KUCHOT. /{151 KakuX 1eJIeli OHU CO3/1aHbl?

6.

KaxoBbl yHkimu 6a3 ITaHHBIX OENKOBBIX IMOCienoBarenbHocTeii? HasoBute

HECKOJIBKO PECYPCOB.

7.
8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.

19

Yro Takoe oubmmorpaduueckas 0a3a naHHbIx? J{aliTe HECKOIBKO IPUMEPOB.
UYro coboit mpencrasisier «BupryanbHas OuoiamoTexa»?

Yro Takoe cuctemMa ynpalieHUus 0a3aMu TaHHbBIX?

Uto Takoe BhIpaBHUBAHUE MOCIIEI0BATEIBHOCTEN?

KakoBbI 11€7111 BBIpaBHUBAHUS TTOCIE0BATEILHOCTEM?

Kaxkue Tunbl BbIpaBHUBaHUS MOCIEI0BATEIBHOCTEN BaM U3BECTHBI?
Kaxkue cTparernu ncnosib3yroTcs B IPEACKA3aHUU T'€HOB?

Yem BbI3BaHA HEOOXOIUMOCTD IPE/ICKa3aHUs OEIKOBBIX CTPYKTYp?
Kakxum 00pa3oM oCyIecTBIIs€TCS CPAaBHUTEIBLHOE MOJIEIUPOBAHNE?
KakoBblI 1aru CpaBHUTEIBHOIO MOJAETUPOBAHUSA?

Yrto Takoe mpoTAruBanue 0eiaKoB?

YTo Takoe SHEPreTUYECKU MOAX0 K NPEICKa3aHNuI0 CTPYKTYp?

. B uwem cocrout mnpenckazanue Qyskiuu Oenka? IlpuBeawte HECKOIBKO

IPUMEPOB MPOTrpamMM BU3YyaJIU3aALUH MOJIEKYIL.

16



TeMbl K CEMHHAPCKHUM 3aHATUAM:

1
2
3
4.
S)
6

. Ucropus cranosienust OuonHbopmMaTuKu

N3 ucropum pacmmpoBKH T€HETUIECKOTO KOa YeTTOBEKa.

[Iporeomuka.

benku TermoBoro moka

buonndopmartrka: COBpeMEHHOE COCTOSIHIE U TTEPCIIEKTUBBI

UccnegoBanne MexaHuzma (GyHKIMOHUPOBAHHUS MAaKpOMOJICKYJ, HUCXOMsl U3 HX

MOJIEKYJISIPHBIX MOJIEIIEH

7.2. MeToauyeckne MaTepPUAaJIbl, oNpeaesisiioline Mpoueaypy oleHnBaHUs 3HAHUIA,

yMeHHﬁ, HaBbIKOB H (I/IJ'II/I) onbiTa ACATCIBHOCTH, XAPAKTCPHUIYHOIIHUX I3Tallbl

¢dopMmupoBaHusE KOMIETCHIIMH.

8.

OOmmit pe3yiabTaT BBIBOAWTCS KaK WHTErpalibHas OIlEHKA, CKIIQJbIBAIOMIASs U3
TeKyliero Koutpoisi - 40 % u npomexxyTodHoro koHtposis - _60_%.

Texymuii KOHTPOIb MO JUCHUTIIMHE BKIIOUYALT:

- IOCEILICHHE 3aHATHI - 5 0alioB,

- yuactue Ha npaktudeckux 3ansaTusx — 0-100  Gamos,

[IpoMexyTOUHBIN KOHTPOJIb IO AUCUUILIINHE BKIIIOYAECT:

- yetHbIi onpoc — (0-100)*0,4  6aios,

- MUChbMEHHAs KOHTpOJIbHas padora - (0-100)*0,6 0asIoB,

IlepeyeHb OCHOBHOM W JONMOJHHUTEIbHOM YUeOHOM JIUTEPATYPbl, HEOOXOAUMOM

AJIF OCBOCHUSA JUCHHUIIJINHBI.

a)

azpec caita Kypca

nramgopma Moodle http://edu.dgu.ru/course/view.php?id=1339

6)

OCHOBHAS JIUTepaTypa:
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http://edu.dgu.ru/course/view.php?id=1339

6.

. Urnacumyty C. OcHoBbl OnonH(pOpMaTHKU [DneKTpoHHbIN pecypc]/ Urnacumyty

C.— DnekTpoH. TeKcTOBblE HaaHHble.— MockBa, WxkeBck: PerynspHas u
Xd0THU4YCCKas JUHaMHKa, WxeBckuii HHCTUTYT KOMIIBIOTCPHBIX PICCJIGI[OBE[HHI?I,
2007.— 324 c.— Pexum nmoctyna: http://www.iprbookshop.ru/16582.html .— 5BC
«IPRbooks»

. [Topozor KO.b. buomndopmaruka [Dmextponnsii pecypc]/ Ilopozor HO.b.—

OnexTpoH. TekctoBble nanHbie.— CII6.: Yuusepcurer UTMO, 2012.— 54 c.—
Pexxum moctyma: http://www.iprbookshop.ru/65798.htm |.— DBC «IPRbooks»

. bopomoBckuit M. 3amaum U pemieHus O aHAMM3y ~ OMOJOTHYECKHX

noclieoBaTeNbHOCTEN [DNeKTpoHHBIN pecypc]/ boponosckuii M., Exumea C.—
DIIEKTPOH. TEKCTOBBIE NaHHble.— MockBa, MxkeBck: PerymsapHas m xaotndeckas
IUHAMUKA, 2008.— 440 C— Pexxum JOCTyma:

http://www.iprbookshop.ru/16519.html .— DBC «IPRbooks»

.Ceryban JK. Bpenenue B BBIYUCIUTEIBHYIO MOJICKYJISIPHYIO  OHMOJIOTHUIO

[OnekTponHsii pecypc]/ Ceryban XK., Metimanuc X.— DIeKTpOH. TEKCTOBBHIE
nanHele.— MockBa, MxkeBck: PerynsipHas m xaoTthdeckas JWHaMuKa, KeBCKui
WHCTUTYT KOMIIBIOTEpHBIX uccienoBanuii, 2007.— 420 c.— Pexum pgocrtyma:

http://www.iprbookshop.ru/16497.html .— DBC «IPRbooks»

. Ucnonb3oBanne mnporpammHoro mnakera ChemCraft s moxpenupoBaHus W

BU3YaJIU3allMd CTPYKTYPBl W CBOWMCTB MOJICKYJISIPHBIX CHUCTEM [DJIEKTPOHHBIN
pecypc]: MeToauueckue ykazaHus/ — OJIEKTPOH. TEKCTOBble NaHHble.— Ka3aHb:
Kazancknii HallMOHAJIBHBIM HCCIENOBATEIBbCKUNA TEXHOJIOTMYECKUM YHUBEPCHUTET,
2016.— 56 ¢.— Pexxum moctyma: http://www.iprbookshop.ru/61971.html .— 9BC
«IPRbooks»

Jleck, A. Beenenue B Onounnpopmatuky / Jleck, Aptyp ; niep. ¢ anri. nof pen. A.A.

Muponoga, B.K. IlIssgaca. - M. : BUHOM. Jla6. 3uanwmii, 2009. - 318,[2] c. 6)

JAOMOJHUTEIbHAS JIUTepaTypa:

1.

Marematnueckass Ouosorus u 6umonH(popmMaTHKa: ANEKTPOHHBIA  KypHaI

http://www.matbio.org/about.php
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http://www.iprbookshop.ru/16582.html
http://www.iprbookshop.ru/16582.html
http://www.iprbookshop.ru/65798.htm
http://www.iprbookshop.ru/65798.htm
http://www.iprbookshop.ru/16519.html
http://www.iprbookshop.ru/16519.html
http://www.iprbookshop.ru/16497.html
http://www.iprbookshop.ru/16497.html
http://www.iprbookshop.ru/61971.html
http://www.iprbookshop.ru/61971.html
http://www.matbio.org/about.php
http://www.matbio.org/about.php

2. bopogoBckuit M. 3amaun W pelieHds MO aHaIu3y OMOJOTHYECKHX
noclieoBaTebHOCTEH [DnekTpoHHBI pecypc]/ bopomoBckuit M., ExumeBa C.—
DONEeKTpOH. TEKCTOBBbIE JaHHble.— MockBa, VbkeBck: PerymspHas u XaoTuueckas
nuHamuka, 2008.— 440 ¢.— Pexum noctyma: http://www.iprbookshop.ru/16519.html
— 9bC «IPRbooks»

3. MonekynsgpHoe MonenupoBaHue: Teopus U npaktuka / Xénpthe, X.-J. - M. :

BMHOM. J1a6. 3nanuii, 2009. - 318,[1] ¢

B) IPOrpaMMHoe odecrevyeHue

HYPERCHEM, ChemSketch, Chemcraft, PSI-BLAST,

9. Ilepeuenb pecypcoB  HHGOPMAIHOHHO-TEJEKOMMYHUKAIIMOHHOH  CeTH
«/HTEepHeT», He0OXOAUMBIX 1JISl 0CBOCHHUS JUCHHUILINHBI.

JIarrocyHUBEPCUTET UMEET JAOCTYI K KOMILIEKTaM OMOIMOTEeYHOro (DOHJIa OCHOBHBIX

OTEUECTBEHHBIX U 3apyOEKHBIX aKaJIEMHUUYECKUX U OTPACIIEBBIX KYPHAJIOB MO MPOPHUITIO

MOATOTOBKU MaructpoB o HanpasieHuto 06.04.01 buonorus:

1. OBC IPRbooks: http://www.iprbookshop.ru/

JIunien3nonusiit moroop Ne 2693/17ot 02.10.2017r. 06 okazaHUU YCIYyr IO
MPEIOCTABIICHUIO JOCTYTIA.
2. DNeKTpOHHO-OMOIMOTEeUHAs! CUCTEMa « Y HUBEPCUTETCKasi OMOIMOTeKa OHIIAHH

www.biblioclub.ru morosop Ne 55 02/16 ot 30.03.2016 r. 00 oka3aHuu

MH()OPMATMOHHBIX YCITYT

3. DJEeKTpOHHO-OMOIMOTEUHAs cucTeMa «YHUBEPCUTETCKas OMOIMOTEKa OHJIAH

www.biblioclub.ru morosop Ne 55 02/16 ot 30.03.2016 r. 00 oka3aHuu
MH()OPMAIIMOHHBIX YCIIYT

4. Moodle [DnexrponHbIiipecypc]: cHUCTeMa BHUPTyadbHOrO oOydeHHeM: [Oa3a
naHHbiX | / Jlar. roc. yH-T. - Maxaukaia, r. - Jloctyn u3 cetu AI'Y wnm, nocine
PETUCTpAIMH U3 CETH YH-Ta, U3 JIFOOOH TOYKH, UMEIOIICH JOCTYIl B HHTEPHET. -

URL.: http://moodle.dgu.ru/
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5. loctym Kk 3nekTpoHHOW OubOmuoreke Ha http://elibrary.ru wa ocHoBaHUH

nuieH3uoHHoro cornamenus Mexay ®I'bOY BO IAI'Y u «OO00O» «Hayunas
OnektpoHHas 6ubnuoreka» ot 15.10.2003.
6. HammonanbHas snekTpoHHass OuOnIMoTeKa https://H30.pd/.  Jorosop

Nel01/HOB/101/HBB/1597 ot 1.08.2017r. JloroBop AEHCTBYET B TeUeHUH 1 ro1a

C MOMCHTaA €ro nmoAIrnrucaHus.

7. ®enepanbHblii mopran «Poccuiickoe obpazoBanue» http://www.edu.ru / (equHOE
OKHO JIOCTyTa K 00pa30BaTeIbHBIM pecypcam).
8. ®enepanbHoe xpanwnnine «Exannas xomnexkuus mu@poBBIX 00pa3oBaTEIbHBIX

pecypcosy http://school-collection.edu.ru/

9. Poccwuiickuii mopran «OTkpsIToro 0OpasoBanus» http://www.openet.edu.ru

10. CaiiT oOpa3oBareabHBIX pecypcoB JlarrocynuBepcurera http://edu.icc.dgu.ru
11.Mudopmarnmonnsie pecypchl HayyHOM Oubnuorexku JlarrocyHuBepcuteTa

http://elib.dgu.ru (moctyn yepe3 miarpopmy HayuHoit 2JIeKTpOHHOH OUOIMOTEKH

elibrary.ru).

11.denepanbHblil HEHTP 00pa30BaTEIBHOIO 3aKOHOAaTEILCTBA hitp://www.lexed.ru

12.Springer. Hoctyn JI'Y mnpenocraBieH coriacHo jgoroBopy Ne 582-13SP,
MOJAMUCAHHBIH MUWHUCTEPCTBOM O0Opa30BaHMsI U HAyKH, TMPEJOCTABJICH TIO0
koHTpakty 2017-2018 r.r., mnoanucanneii [TIHTH ¢ opranuzanusmu-

nobenutensiMu  KoHKypea. http://link.springer.com Joctyn mnpeaocTaBiieH Ha

HEOIPAaHUYEHHBIN CPOK

10. MeToauyeckne yKazaHus 1Jis 00y4aIOUIUXCS 110 OCBOEHUIO M CHMILTUHBI.
CamocrosiTenbHas paboTa CTyJeHTa Haja TIIYOOKMM OCBOEHUEM (HaKTHUYECKOTO

Marepuansa MOXHO OpPraHW30BaTh B TPOIIECCE BBITIOJIHCHUS TMPAKTHUYECKHX padoT,

MOATOTOBKM K 3aHATUSAM, TEKYyIIEMY, MPOMEKYTOYHOMY U HUTOTOBOMY KOHTPOJIIO

3HAHUM.

[IpomymieHHbIe NEeKIUKU 0TpadbaThIBalOTCS B (hOpMe cocTaBlieHUs pedepaToB.

3amanus Mo CaMOCTOATENLHOM pab0Te MOTYT OBITH Pa3HOOOPA3ZHBIMHU:
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—  mpopaboTka yueOHOro marepuajia MpH MOATOTOBKE K 3aHSTHUSAM,
TEKyIIEMY, IPOMEXYTOYHOMY U UTOTOBOMY KOHTPOJIIO 3HAHUM IO MOJYJIbHO-
PEUTUHTOBOW CUCTEME;

— nOouCcK M 0030p mnyOnuKauuid © BJIEKTPOHHBIX HCTOYHUKOB
uH(pOpMaIMU MPU MOATOTOBKE K 3a4eTy, HAlMCaHUH pedepaToB U KYpPCOBBIX
pabor;

— pabota ¢ TectaMM M  KOHTPOJIbHBIMH  BONPOCAMU  IIpH
CaMOTMOJITOTOBKE.

11. Ilepeyensn UHGPOPMALMOHHBIX TEXHOJIOTHUH, HCIOJIb3yeMBbIX npu
OCYLIECTBJICHMH 00pa30BaTeJbHOI0 IMpoLecca Mo AWUCHHUIVIMHE, BKJIKYas
nepeyeHb MPOrpaMMHOr0 obecnedyeHuss U HMH(GOPMANMUOHHBIX CIHPABOYHBIX
CHCTEM.

Hcnons3ytoTest cienytomee mnporpamMmmHoe obecrnedenue: Microsoft Office
(Access, Excel, PowerPoint, Word u 1.1), HYPERCHEM, ChemSketch, Chemcraft,
IporpaMMHOe oOecIiedeHue dJIEKTPOHHOro pecypca caita 'Y, MHHOBAIIMOHHYIO
CUCTEMY TECTHUPOBAHUS, & TAKKE CETEBYIO BEPCHUIO.

[Ipu ocymecTBaeHUN 00pa30BaTEIBHOIO MPOIECCa CTYIEHTaAMHU HCHOJIb3YIOTCS
cienyrone nHPOPMaIMOHHO CIIPABOYHBIE CUCTEMBI: aBTOMAaTU3UPOBAaHHAS CHCTEMa
ynpasienus (Jekanar), snexktpoHHble u3nanug YMK, Buaeo-npeseHTanuu K
JEKIMSIM Ha 3aKpbITOM YacTH cailTa TpymHmbl «MaTeMaTH4YECKOEe MOJEIUPOBAHUE
OMOJIOTUYECKHUX TMPOIIECCOB», BupTyanbHbie clpaBOYHbIC CIYKObI, bubnnorekw,
AHIIOA3BIYHBIE PECYPCHI U IOPTAJbI IO OUOTOTUH.

B yueOHOM mporiecce sl OCBOEHUS AMCLMIUIMHBI MCHOJB3YIOTCS CIEIYIOIINE

TEXHUYECKHUE CPENICTBA:

- KOMIIBIOTEPHOE M MYJbTHUMEAUIIHOE o00OpyJaoBaHUE (HA JIEKIUAX, MAJIA
CaMOKOHTPOJISl 3HAHUM CTYACHTOB, JJII 00ECIICUEHUS CTYIEHTOB METOAUIECKUMU
PEKOMEHJAlMsIMHU B 3JIEKTPOHHOU (popme);

- TaKeT TMPUKIAJHBIX OOydYalIMX MporpaMM (I CaMOMOJATOTOBKH U

CaMOTECTUPOBAHMUS);
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B caydae mnpoBeneHus 3aHATMM € KCHOJIB30BAHMEM HMHHOBALMOHHBIX
JUCTAaHIMOHHBIX TEXHOJOTUH HCIIOJIB3YIOTCS CIEAYIOIIHE AHAIOTH TPAJULUOHHBIX
3aHATUHN, IPEJCTABICHHBIX B TAOIUIIE.

12. Onucanne MaTepHaIbHO-TEXHUYECKOMI 0a3bl, Heo0XxoauMoM NJIA

OCYLIeCTBJICHHS 00pa30BaTEJIBbHOIO0 NPOLECCA 10 JMCUHUIINHE.

*  MYJbTHUMEIUA-TIPOEKTOP - TEMOHCTPALIMS

* KOMIIBIOTEP- IEMOHCTPALUS

¢ INEPpCOHAIBbHBIC KOMIIBIOTCPEI
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