MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.J1B.04.02 ABTOMaTH31UpOBaHHbBIE CUCTEMbI XPAHEHUS U

aHalIM3a JaHHbIX B Oumotoruu
HanMeHoBaHWe AUCLMNINHBLI (MOAYINS) B COOTBETCTBUM C y4EBHbIM NiaHoM

Hanpapienre moAroToBKH / CICIIUATBHOCTh
06.04.01 buonorus

HanpasnenHocts (mpoduiib)

06.04.01.05 PexoHCTpyKTHBHas OMOMHKEHEPHUSI

@ODMa O6VI‘IGHH$I O4YHas
['on Habopa 2021
o3 Siimis | AOKYMEHT [OANUCAH
1: YHUBEPCHTET | UNIVERSITY SNEKTPOHHOU noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJ. onos.Hayk, Jlouent, Cykosaras U.E

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Llenpro W3y4eHUs TUCHUIUIMHBI SIBISETCS O3HAKOMIICHHE C COBPEMEHHBIMH
METOJaMi KOMIBIOTEPHOM O0OpabOTKM W aHadu3a HAy4YHBIX JAHHBIX B OO0JacTH
O01o(U3MKH, MOJIEKYJISIPHON OMOJIOTHH, OMOXUMHUU U TE€HETUKH

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

[To oKOHYAaHMM W3YYEHHUS] JTUCIUIUIMHBI «ABTOMAarW3MPOBAHHBIE CHCTEMBbI
XpaHEHUsS U aHATM3a JAaHHBIX B OMOJIOTMM» MAarucTp AOKEH OBbITh TOTOB pEIaTh
cieyronie npopecCuoHANbHbIE 3a/1a4Hu:

paboTta ¢ HayyHOU MH(pOpMAaIUEH C UCTIOIB30BAHUEM HOBBIX TEXHOJIOTHIA.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH Ppe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HaumeHoBaHue NWHOUKaTopa 3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

ITK-1: Cnioco0eH ocymiecTBJISITH BIOOP ()OPM H METOI0B HAYYHO-HCCJIe10BATEIbCKOH
AesITeJILHOCTH B COOTBETCTBHH € MPOQUIeM HAYYHOr0 HCCJIeA0BAHUS

IIK-1.2: "Crmoco0OeH:

- periaTh 3aa4u, CBSI3aHHBIE C
MIPOBEJICHUEM UCCIIEIOBAaHUM C
MCIIOJIb30BAaHUEM COBPEMEHHBIX
METOANYCCKUX ITIOAXO0O0B N
CIEUUATA3UPOBAHHOTO
obopynoBanus"

ITK-3: Cnioco0eH BBINOIHATH MUKPOOHOJIOTHYeCKHe H OHOTEeXHOJIOrn4ecKne padoTbl
B T.4. B 00J1aCTH Pa3pa00TKH HOBBIX OMOTEXHOJIOrH4eCKUX POAYKTOB M
O0HOMAaTepHaIoB, MUIIEBbIX, KOPMOBBIX U JIEKAPCTBEHHBIX CPEICTB,
MPHUPOI0OXPAHHBIX (IKOJOTHYECKHUX) TEXHOJIOTHI COXPaHEeHHsI PUPOAHOI cpebl U
310pPOBbS YeJI0BEeKa




IIK-3.1: Cnocoben:

- OCYLIECTBIISITH pa3paboTKy
NPEeUIOKEHUH 10 ONTUMHU3ALUN
OMOTEXHOJIOTHYECKUX
NPOIIECCOB U YIPABJICHUIO
BBIITYCKOM OMOTEXHOJIOTUYECKOU
MPOAYKLIHH;

- OCYIIECTBIIATH PYKOBOJICTBO
UCTIIBITAaHUSAMH (JTa0OPaTOPHBIMU
paboTamu) JIeKapCTBEHHBIX
CpPEeICTB, UCXOTHOTO CHIPbS,
OMOTEXHOJIOTHYECKUX
IPOAYKTOB U OroMarepuaios (B
T.4. YIIaKOBOYHBIX MarepHalIOB),
POMEKYTOYHOM MPOAYKIIUHN U
00BEKTOB MPOU3BOJICTBEHHON
Cpelbl;

- OCYILLECTBIISITh pa3paboTKy
MPEJI0KEHUH 110
COBEPLICHCTBOBAHUIO
OMOTEXHOJIOTUH MOTy4YEHUS
BAB, GuonpoayKkToB u
O6uomarepuaioB, KOPMOBBIX,
MUIIEBBIX U JEKAPCTBEHHBIX
CPEJICTB C UCIIOJIb30BAHUEM
MHUKPOOHOJIOTUIECKOTO CHHTE32
1 OnoTpancopMaru
MHUKPOOPTraHW3MOB, KJIETOYHBIX
KyJIbTYP MUKPOOPTaHU3MOB,
JKUBOTHBIX U PACTCHHUU




[IK-3.2: Bnaneer Mmeronamu:

- pa3paboTKu U
TEXHOJIOTHYECKOTO
COIIPOBOKICHHUS
OMOTEXHOJIOTHYECKUX
IPOIIECCOB MOTYyYESHHS
OMOJOTHYECKU aKTUBHBIX
BEIIECTB, OMOIIPETIapaToB,
OHOMPOIYKTOB U
Ouomarepuaos;

- MPOU3BOJICTBA U KOHTPOJIS
0100€30MacHOCTH KOPMOBBIX,
MUIIEBBIX U JEKAPCTBEHHBIX
CpeJCTB, Onomarepuaios (B T.4.
KOMIIO3UTOB U U3JEIUN
OMOMEIUIIMHCKOTO 1
TEXHUYECKOTO Ha3HAYCHUS);

- IPOBEACHUS
MHKPOOHOJIOTHYECKHUX PadoT, B
T.4. 0TOOpa P00, BHITOJHCHUS
MEPBUYHBIX TTOCEBOB

OTOOpaHHBIX MPOO HA
MUTATEIbHbBIE CPEIbl, aHATTN3A
MOCEBOB MUKPOOHOJIOTUYECKUX
npoo




[IK-3.3: Ymeer

- BBIIIOJIHATBH PAOOTHI 11O
KOHTPOJIIO KayecTBa
MHUKPOOHOJIOTUYECKOTO,
OMOTEXHOJIOTNYECKOTO,
(apmareBTHYECKOTO
POU3BOJCTBA (B T.U.
YIaKOBOYHBIX MarepHaioB),
IIPOMEXKYTOYHOM NMPOTYKIIUU U
00BEKTOB MPOU3BOJICTBEHHON
Cpelbl;

- BBIIIOJIHAThH PAOOTHI 11O
OUYUCTKE MUKPOOPraHu3MaMHu-
JECTPYKTOpPaMH IOYB,
IIOBEPXHOCTHBIX U IPYHTOBBIX
BOJI OT ITPOMBIIIIJIEHHBIX
3arps3HCHUN;

- BBIIIOJIHATBH PAOOTHI 110
BOCCTAaHOBJICHUE IIOIOPOAUS
IIOYB [IOCPEACTBOM IIPUMEHEHUS
HOJU(PYHKINOHATBHBIX
MHUKPOOHBIX U
OMOTEXHOJIOTNYECKUX
IIPENapaToB;

- BBITMOJIHATB pabOTBHI 110
JOKQIU3aLNU U JINKBUIALNH

Oo4aroB Bp€AHbIX OPTraHU3MOB C
IMPUMCHCHUEM
OHMOTEXHOJIOTHYECKHX MCTOOOB,
- BBIIIOJIHATDH pa6OTI)I 110 OIICHKEC
COCTOSAHUA U TPOAYKTHBHOCTU
BOJHBIX 3KOCUCTEM

1.4 Ocob0eHHOCTH peaM3auuy JUCHUATIIMHBI
SI3BIK peann3anuu IUCUUILIMHBL Pycckuil.

JucnunnuHa (Moyib) peanusyercs 6e3 mpumenenust 30 u [JOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 0,83 (30)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,33 (12)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora 1,17 (42)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. ABTOMaTH3MPOBAHHbIE CHCTEMbl XPAHEHHSI H AHAJIN3A JAHHbIX B OM0JIOTHH, OHO

br3nKe, MOJIEKYJISIPHOM OH0J10TMH, OMOXUMHH H

1.

Brenenne. Opranuzanus HayqYHO-HCCIIEA0BaTeIbCKON
NESITEILHOCTH ¢ TPUMEHEHUEM TeXHOJIOTHH e-Science.
OcHOBHBIE OJXObI U TPUHIUIIBI

HanmonansHbIi 1IEHTp OMOTEXHOJIOTHYECKON HHPOpMAaIUn
(NCBI), kak uHTETpaTOpP COBPEMEHHOTO €-WHCTPYMEHTAPHS
B 00J1aCTH MOJIEKYJISIpHOW OMONIOTHH, OMOPHU3UKH,
OMOXUMHH U TEeHETUKU

Benkoerit 6ank nanaeix — Protein Data Bank (PDB)
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2.

«My NCBI» — uHCTpyMEHT yIpaBi€HUsI TPACKTOPUEH
HCCIIEIOBAHUI

[Touckonas cucrema Search NCBI databases

GenBank — BJI, comepikarias JOCTYIHbIE
MOCJIEIOBATEIbHOCTH HYKJICOTHIOB Jytst Oonee uem 260 000
OPraHu3MOB, BCs MH(POPMAIIMS B TEHETUYECKOM OaHKe
JTAaHHBIX COMPOBOKIaeTCsl OMOIMOTrpahuecKUMU CChUIKAMU
¥ OMOJIOTUYECKUMU aHHOTAIUSIMU

BJI Nucleotide — maHHBIC TTOCIEAOBATEIBHOCTEH
HYKJIEMHOBBIX KHCJIOT U3 HECKOJIbKHUX UCXO0/HbIX B/, B TOM
gucie GenBank, RefSeq u ap.

BJ1 Protein — KoOJIIEKIUS aMHUHOKHCIOTHBIX
MOCJIEI0BATENIbHOCTEN U3 HECKOJIBKUX HCTOYHUKOB, B TOM
yrcne n3 GenBank, RefSeq u TPA, a taxxxe SwissProt, PIR,
PRF u PDB

BJI Structure — gocTyn K pe3yiabTaram MOJIEKYJISIPHOTO
MOJICJIMPOBAHMSI MAKPOMOJIEKYJI U CBSI3aHHBIM ¢ HUMH B/I:
TPEXMEPHBIX OMOMOJIEKYISIPHBIX CTPYKTYP MOTYUCHHBIX C
MOMOIIBIO PEHTI€HOBCKOM kpuctauiorpapuu u AMP-
cnekTpockonuu; b/l XuMu4eckux CTpyKTyp HEOOIBIIHX
OpraHMYECKHUX MOJIEKYJI; K UH(popmaruu 00 ux
OMOJIOTHYECKON aKTUBHOCTH H T. II.

b/l Gene — MHCTPYMEHT i IPOCMOTpPA JAHHBIX U3
HIMPOKOTO CIEKTpa reHoMoB. Kak1as 3anuch — 3T0 OJUH U3
T€HOB OIpeIeNIEHHOTO opraHnu3Ma. MuHUMaIbHBIA HAbOp
JAHHBIX B T€HE 3aIKUCh BKIIIOYACT YHUKATbHBIN
unentudukarop, T. H. Gene-1D

BenkoBeriit 6ank nanabix Protein Data Bank (PDB)
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3. 3y4eHu TeopeTHYeCcKoro Marepuana, moJroToBKa
UTOTOBOH pabOTHI

42

Bcero

12

18

42

10




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

Cyxosarsiit A. I'., Cykosarasa U. E., 3axapsun K. H. Madopmarmonto-
KOMMYHUKAIIMOHHBIE TEXHOJOTHH B 00Pa30BaHNUU: OPTaHU3ALIOHHO-
metonunyeckue ykazanus(Kpacnospck: UTIK COY).

Cyxosarsiii A. I, Cykosaras U. E., 3axapsun K. H. Mnpopmarrionto-
KOMMYHUKAIIMOHHBIE TEXHOJOTHH B 00pa30BaHNU: y4eOHO-METOINYECKHUE
koMmiuieke aucuuminHbl(KpacHospek: UK COY).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacCHpOCTPaHsieMoOe MPOrpaMMHOe

obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHune, HAa KOTOPOEe YHHBEPCUTET UMeeT JTULEH3HI0, 4 TAKAKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

Pa6ota ocyuiecTBisieTcst Ipu MOMOILIM IUPOKOTO CIEKTPa JINLIEH3UOHHBIX
IPOrpaMMHBIX MPOYKTOB, 3aKYIIJICHHBIX MO Mporpamme pasButust COY:
Microsoft Office, Adobe Acrobat u 1p., a Tak e COBpeMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH (3JIEKTPOHHbBIE 0a3bl TaHHBIX, Internet)

4.3 NUutepHeT-pecypchl, BKIOYas npodeccuoHaTIbHbIe 0a3bl JaHHBIX
U UH(OPMaAIIMOHHBIE CIIPABOYHbIE CUCTEMBbI:

B pamkax u3zyueHus: IUCHUIUIMHBI 00y4JaromuMest 00ecrieueH J0CTyI K
COBPEMEHHBIM MTPOQECCHOHATBHBIM 0a3aM JTaHHBIX, HH()OPMAITMOHHBIM
CIPAaBOYHBIM U MOMCKOBBIM CHCTEMAaM:

— CBOOOJHBIN AOCTYII B ceTh VIHTEpHET, B T. Y. K 3JIEKTPOHHBIM
pedepaTtuBHbIM 0a3aM JTaHHBIX, BKJIFOYAIOLIUX HAYYHBIE KYPHAIbI, TAaTEHTHI,
Marepualibl HayuyHbIX KOH(pepeHINi, UHPOpMAaLIKIO 1O IUTUPYEMOCTH CTaTeH,
B TOM YHCJIe U JyIsl poccuiickux aBTopoB (M3narensctBo «Jlanby, Hayunas
anekTponHas ouoimoteka (eLIBRARY.RU));

— noctyn k Freedom Collection u3garensctBa Elsevier, B KOTOpYIO BXOJAT
AJIEKTPOHHBIE HAYYHBIE MTOJTHOTEKCTOBBIE KyPHAIBI IO BCEM 00JIaCTSIM HayKH,
TexHuKH, Mmeaunuabl. OxBar 6oee 15000 Ha3BaHMIT Ky pHAIOB.

S ®oHpa OLEHOYHBIX CPEACTB

OHGHO‘IHBIC CpE€aACTBA HAXOOATCA B IIPUIOKCHHUHU K pa60‘H/IM ImporpaMmmMam

JUCHHUIIIINH.

6 MaTepI/laJIbHO-TeXHI/I‘{eCKaH 6333, H606X0}1HMaﬂ AJIA OCYINECTBJICHUS

00pa3oBaTeJIbHOIO Mpolecca Mo AUCUUIJINHEe (MOLYJII0)

Heobxonumoe aiist peanu3anuu JUCIUTUTHHBI « ABTOMATH3UPOBAHHBIC CUCTEMBI
XpaHEHUS M aHATTN3a IAHHBIX B OMOJIOTHN» MaTrepHaTbHO-TEXHUYECKOE
oOecrieyeHue BKJIIOYAET B CeO4:

y4eOHbIe ay TMTOPUH, 000pYA0BaHHBIE ANapaTHO-IPOTPAMMHBIMH KOMIUIEKCAMHU
«Mablil Ipe3eHTAMOHHBIN KOMIUIEKCY, «Jlocka oOparHoi mpoekun», «CpenHui
IIPE3CHTALNOHHBINA KOMILIEKC;
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KOMITBIOTEPHBIN KJIACC, YKOMIIJIEKTOBAaHHBIE COBPEMEHHBIMH KOMIIBIOTEPAMH,
KJaccel Ha 15 pabounx mMect ¢ BeIxoAoM B MHTEpHEeT.
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