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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Llenpl0 HAay4YHO-HMCCIIEAOBATEILCKOTO CEMHHapa SBISeTcs (GopMupoBaHUE Y
MarucTpaHTa OOIIMX TPEACTABICHUI O CYIIECTBYIOIIMX MpolieMax B 00JacTaXx,
KacaloIIMXCsl W3yYeHUS W aHajdh3a TeHOMa  JKMBBIX OPraHW3MOB, a TaKXKe
dbopMHpOBaHHE y MarucTpaHTa OOIIMX MPEACTaBICHWH O IUIAHUPOBAHWU HAayYHOTO
UCCIICZIOBAHMSI, XOJE €ro BBINOJHEHUS, MPHUHLHUIAX NPEJCTABICHUS pPE3yJbTaToB
UCCIIEI0OBAHMUS.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

1. Jlatb TpejcTaBiI€HHUS O CYLIECTBYIOIIUX IMpo0iieMax B 00JacTsaX
W3Yy4YEHHs] TEHOMA )KMBBIX OPTaHU3MOB.
2. CdopmupoBarb y MaruCTpaHTOB YMEHMsI M HaBBIKM cOOpa, aHalIn3a

ouonoruueckoi mHpopMmanuu, oGopmMIIeHUS U MPEACTABICHUS PE3yJIbTarOB HAy4YHO-
HCCIIeI0BAaTEeNbCKON PabOTHI.

1.3 IlepedyeHb NJIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHus No AUucCLUMnuHe
OOCTWKEHNS KOMMETEHLMN

OIIK-1: Cnoco0eH ucnmoJib30BaTh U NPUMEHATH (PYHIaMEHTAJIbHbIE OMOJIOTHYEeCKHe
NMPeICTABJEHUS U COBPEMEHHbIe MeTOI0JI0rn4ecKHe MOAX0AbI 1JI MOCTAHOBKH U
penleHusi HOBbIX HECTAHIAPTHBIX 32/1a4 B c(hepe mMpodhecCHOHAIBLHOI 1eATeTbHOCTH;

OIIK-1.2: Ymeer:

- aHATM3UPOBATh TEHICHIINH
Pa3BUTHS HAYYHBIX
UCCJIETOBAaHUHN M MPAKTHYECKUX
pa3paboTok B M30paHHOM cepe
npodeccuoHATbHON
NeITENBLHOCTH, CIIOCOOEH
bopmynupoBarhb
WHHOBAI[MOHHEIC MPETOKECHUS
JUTSL pEIICHUs] HECTaHAapTHBIX
3aj1a4, UCIOJB3Ysl YIITyOJICHHYIO
00IIeHAyYHYIO 1 METOJAUYECKYIO
CHEIHATHHYIO ITOJATOTOBKY;

OIIK-2: CniocoGeH TBOPYECKH MCIOIb30BATH B NPO(ecCHOHATBHOM AeATeJIbHOCTH
3HAHUA (PYHAAMEHTAJIBHBIX U NPUKJIAJIHBIX Pa3/1eJ10B M CIUILINH (MOIYJeH),
onpeaesOIMX HANPABJEHHOCTh MPOrpaMMbl MAarucTpaTyphl;




OIIK-2.1: 3Haer:

- TEOPETUIECKUE OCHOBBI,
TPaAUIIMOHHBIE U COBPEMEHHbBIE
METO/IBI MCCIICOBAaHUM B
COOTBETCTBUU C
HAaIPaBJIEHHOCTHIO (MTpoduIeM)

IIPOTPaMMBbI MaruCTparyphl;

OIIK-2.2: YMmeerT:

- TBOPYECKH HCITOJIb30BaTh
CIICHUAJIIBHBIC TeopCTI/I‘-IGCKI/Ie n
MPAKTUICCKUE 3HAHUS JIIS
(opMHpPOBaHHSI HOBBIX PELICHUN
MyTeM WHTETPAIUHN PA3TMIHBIX
METOAHUYCCKHUX ITOAXO0J0B,

OIIK-2.3: Brmageer:

- HaBBIKOM KPUTHYECKOTO
aHaIIM3a M ITUPOKOTO
00CyX)ICHUS TIpeIiaraeMbIX
pELICHU.

OIIK-5: Cnioco0eH y4acTBOBATh B CO3JaHMH M PeaTH3aLMU HOBbIX TEXHOJIOTHH B
cepe npodeccuoHANBHOM 1eATEILHOCTH U KOHTPOJIE MX IKOJI0T Y eCKOoi
0€30IMaCHOCTH C HCIO0JIb30BAaHHEM KHUBBIX 00bEKTOB

OIIK-5.1: 3naer:

- TEOPETUICCKUE OCHOBBI,
MEePCIECKTUBHBIC HANPABICHUS U
MPAKTUYECKUNA OIBIT
WCITOJIb30BAHUSI PA3TMIHBIX
OMOJIOTHYECKUX OOBEKTOB B
MIPOMBITTUICHHBIX
OHMOTEXHOJIOTUYECKUX
npoieccax;

OIIK-5.2: Ymeer:

- MPUMEHSTh KPUTEPUU OLICHKH
s dexTuBHOCTH
OMOJIOTMYECKUX U
OHMOTEXHOJIOTHYECKUX
IPOIIECCOB B PA3IMYHBIX chepax
JIeATEIIbHOCTH;

OIIK-5.3: Brmaneer:

- OMBITOM pabOTHI C
MEePCIEKTUBHBIMHU JIJIs
OHMOJIOTMYECKUX MPOIIECCOB
JKMBBEIMH 00BEKTaMU, B
COOTBETCTBHUU C
HaMpaBJICHHOCTHIO TIPOTPAMMBI
MarucTparypsbl.

OIIK-7: Cnocoden B cepe cBoeil npodeccuoHaATbHOM 1eATeILHOCTH
CAMOCTOSAITEJILHO ONPeIeJIATh CTPATErni0 M NPo0JIeMaTHKY MCCIe/I0BaHN,
NPUHUMATH pellieHUsl, B TOM YHCcJIe MHHOBAIIMOHHbIE, BLIOUPATH M MOAU(PUIIUPOBATH
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MeTO/bl, 0TBEYATh 32 KA4eCTBO padoT U BHEPEHHE UX Pe3yabTATOB, 00ecneYuBaTh
Mepbl POU3BOACTBEHHOMH 0e30MaCHOCTH NPHU pellleHUH KOHKPETHOM 3a1a4u;

OIIK-7.1: 3naer:

- OCHOBHBIE ICTOYHHUKH H
METOBI TTOTyIEeHUS
npodeccHoHaTBHOI
UH(OPMAIIH, HAPaBICHHS
Hay4YHBIX HCCIICOBaHHH,
COOTBETCTBYIOLINX
HalpaBJIEHHOCTH IPOTPaMMBbI
MarucTparypsl;

OIIK-7.2: Vmeer:

- BBISIBJISITh MIEPCIIEKTUBHBIE
npo6eMbl ¥ (HOpMYyITUPOBATh
MPUHIIUIIBI PEIICHUS
AKTYyaTbHBIX HAyYHO-
HCCJIEIOBATENIbCKUX 3a/1a4 Ha
OCHOBE HCIOJIb30BAHUS
KOMIUIEKCHOU MH(pOpMaIH, B
TOM YHCJIC Ha CTHIKE 00JIacTei
3HaHMUS;

- pa3pabarbIBaTh METOAUKH
pelieHus U KOOpAMHUPOBATh
BBITIOJTHCHUE OTICIHHBIX
3ajaHU I TIPU PYKOBOJCTBE
IpyYIINON UccenoBarene, ¢
y4eTOM TPEOOBAHUN TEXHUKHU
0e30I1acHOCTH;

OIIK-7.3: Brmageer:

- METOJaMH aHaIn3a
JIOCTOBEPHOCTH U OIICHKHU
MIEPCIIEKTHBHOCTH PE3YJIHTATOB
MIPOBEJICHHBIX SKCIIEPUMEHTOB U
HaOIIOIEHN;

- OIIBITOM OOOOIIEHUS U aHAIHN3a
HAy4YHOU ¥ HAyYHO-TEXHUYECKOU
uHbOopMaIny;

- OIBITOM TIPECTABICHUS
MOJTyYEHHBIX Pe3yIbTaTOB B
BUJIC TIOKJIAI0B U Ty OIMKAINH.

OIIK-8: Cnioco0GeH ucnob30BaTh COBPEMEHHYI0 HCCJIEN0BATEIbCKYI0 aNNnapaTypy u
BBIYHC/IUTEIBHYIO TEXHUKY /IJIs1 pellieHUus] HHHOBAIIHOHHBIX 32124 B
npogdeccuoHAILHOM eI TeJbHOCTH.

OIIK-8.1: 3naert:

- TUIIBI COBPEMEHHOM
anmaparypsl A7 TOJIEBBIX U
71a00paTOPHBIX UCCIIEOBAHUN B
o0acTu mpodeccuoHaTbHON
NeSITeJIbHOCTH;

YK-1: CnocobeH ocyniecTBJIATH KPUTHYECKHUI aHAJIN3 NPOOJIEeMHBIX CUTYallUil Ha
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OCHOBE CHCTEMHOI'0 II0X0/1a, BLIPA0AThIBATH CTPATEIHIO 1eiiCTBUI

VK-1.1: Ananuzupyet
poOJIEMHYIO CUTYAIHIO KaK
CHCTEMY, BBISBIISIA €€
COCTABJISIIOIINE U CBSA3U MEXITY
HUMU.

VYK-1.2: OcymiecTBisieT mMOUCK
BapUAHTOB PEIICHHUS
MOCTaBJIEHHOM MPpoOIeMHON
CUTYalli Ha OCHOBE
JOCTYITHBIX HCTOYHUKOB
uHpopMaru. OnpenesnseT B
pamKax BEIOpaHHOTO aITOPUTMA
BOMPOCHI (3aa4M ), TIOITIEKAIINE
JTambHEenIen paspaboTke.
[IpennaraeT cnocoObl UX
peleHus.

VK-1.3: Pa3pabarsiBaet
CTPATETHIO TOCTHKEHUS
MMOCTAaBIICHHOM 1IeIN KaK
MOCJIEOBATENLHOCTD IIAroB,
HNpEeaBUI pe3yIbTar KaKI0ro U3
HHMX U OLIEHHWBAs UX BIUSHHS Ha
BHEIIIHEE OKPYKEHHE
MJIAHUPYEMOM JIEATeTbHOCTH H
Ha B3aUMOOTHOIIICHUA
YYaCTHHUKOB 3TOH €SI TEIIBHOCTH.

VYK-2: CniocodeH ynpapjsiTb IPOEKTOM HA BCeX ITANAaX ero ’KU3HEHHOro HuKJIa

VK-2.1: Pa3pabarsiBaet
KOHLIETIIIMIO TIPOEKTa B PaMKax
0003HauYeHHON MTPOOIIEMBI,
bopMyTUpys 1eb, 3a1a4H,
AKTYaJIbHOCTb, 3HAYNMOCTDb
(Hay4HYIO, IPAKTHYECKYIO,
MCTOAHNYCCKYIO U HHYIO B
3aBHCUMOCTH OT TUIIA IPOEKTA),
0XXHJTa€MBIE PE3YIIbTaThl U
BO3MOJKHBIE C(hephl UX
IMPUMCHCHUA.

VK-2.2: CiocobeH BUAETD
o0pa3 pe3yJibrara IeaTeTbHOCTH
n HJIaHI/IpOBaTL
[TOCIE0BATEIHLHOCTD IIAr0B ISt
JOCTHUXKECHHUS JJaHHOTO
pe3yJbTara.

VK-2.3: ®opmupyer mias-
rpauk pearu3aluu NpoeKTa B
LIEJIOM U TJIaH KOHTPOJIS €0
BBITIOJTHEHMSL.




VYK-2.4: Opranuzyer u

KOOPAMHUPYET paboTy
YYaCTHUKOB ITPOEKTA,
CIOCOOCTBYET
KOHCTPYKTUBHOMY
TIPEOJIOJICHUIO BO3HUKAFOIITIX
pasHorIacuii ¥ KOH(MIUKTOB,
obecrieunBaeT paboTy KOMaH bl
HEOOXOIMMBIMU PECYypCaMH.

VK-2.5: Ilpencrasnsier
MyOJIMIHO pe3yNIbTaThl MPOSKTa
(MM OTIENBHBIX €T0 JTAloB) B
dbopme O0TYETOB, CTaTeH,
BBICTYIUICHUN HAa HAYYHO-
MPAKTUICCKUX CEMUHApax
KOH(EpEHIIHSAX.

VK-2.6: Ilpennaraer
BO3MOJKHBIE ITyTH (QITOPUTMBI)
BHE/IPEHUS B IIPAKTUKY
pe3yJIbTaroB NpoeKTa (WK
OCYILIECTBIISICT €T0 BHEPEHUE).

YK-3: CniocobeH opraHu30BbIBATH U PYKOBOAMTH Pa00TOi KOMAaH/Ibl, BIPA0ATHIBAsI
KOMAaH/IHYI0 CTPATErnI0 Il IOCTUKEHUSI MOCTABJIEHHOM 1eJIn

VK-3.1: BoipaOarbiBaet
CTpaTeruio COTPYAHNYECTBA U
Ha €€ OCHOBE OpPraHu3yeT
paboTy KOMaHIbI 1715t
JOCTHIKCHHUS ITOCTABICHHOM
LIEJIH.

VK-3.2: Y4uTBIBacT B CBOEH
COIIMAIbHON B
npodecCuoHATBLHOM
NEeSITEeNIbHOCTH UHTEPECHI,
0COOEHHOCTH ITOBEICHUS U
MHEHUS (BKJIIOYAs
KPUTHUYECKUE) JTIOJIEH, C
KOTOPBIMU
paboTaeT/B3auMOEICTBYET, B
TOM YHUCJIE TOCPECTBOM
KOPPEKTUPOBKHU CBOUX
NEeHUCTBUN.

VYK-3.3: O01amaer HaBbIKaMHU
MPEOJI0JICHHS] BO3HUKAIOIIUX B
KOMaH/Ie pa3HOTJIacuid, CIOPOB U
KOH(JIMKTOB HAa OCHOBE y4eTa
WHTEPECOB BCEX CTOPOH.

VK-3.4: IIpeaBuaut pe3yabTarhl
(mocneaCTBUSA) KaK JTUYHBIX, TaK
U KOJUICKTUBHEIX NE€HCTBUH.




VYK-3.5: [InanupyeT KOMaHIHYIO
paboty, pactipenensier
NIOPYYEHUS U JIEJIETUPYET
MOJIHOMOYHS YJieHaM KOMaH/Ibl.
Opranuzyet o0cyxaeHue
Pa3HBIX UAEH U MHEHUH.

YK-4: CnnocobeH NnpUMeHSATh COBpeMeHHble KOMMYHUKATHBHbIE TEXHOJIOTHH, B TOM
4yucJie HA HHOCTPAHHOM(BIX) sI3bIKe(aX), IS aKaJeMUYeCKOro U npogeccuoHaIbLHOro
B3auMojieiicTBus

YK-4.1: JlemoHCTpUpyET
WUHTETPaTUBHBIC YMCHHS,
HEOOXOIUMBIE JIJIsl HAITUCAHUS,
MUCHMEHHOTO TIepeBO/Ia U
PEIaKTUPOBAHMS PA3THYHBIX
aKaJIeMUYECKHX TEKCTOB
(pedeparos, scce, 0630poB,
CTareu u T.1.).

VYK-4.2: Ilpencrasnsier
pe3yNbTaThl aKaIeMUYECKOM U
podeCcCuOHATHEHOMN
NESITEIbHOCTH Ha Pa3IUYHBIX
HAaYy4YHBIX MCPOIIPUATHUAX,
BKJIFOUYAsT MEXIYHApPOIHBIE.

VK-4.3: JlemoHcTpupyer
WHTETPATUBHBIC YMCHUS,
HEOOXOAUMBIE, NS

3¢ (HEKTUBHOTO YyJacTus B
aKaJIeMHUYECKUX U
po(heCCHOHATHHBIX
JTUCKYCCHSIX.

YK-6: CniocodeH onpeaeasiTb U peajin30BbIBATH PUOPUTETHI COOCTBEHHOM
JAeSITeJIbHOCTH M CIIOCO0bI €¢ COBEPIICHCTBOBAHUSA HA OCHOBE CAMOOLIEHKH

VYK-6.1: Haxoaut u TBOpueCKn
WCIIOJIb3YET UMEIOIINICS OMBIT B
COOTBETCTBHUH C 33/1a4aMHU
CaMOpa3BUTHSI.

VK-6.2: CaMOCTOATEILHO
BBISIBJISICT MOTHUBBI U CTHMYJIBI
JUJIA CaMOpaBBI/ITI/ISI, onpeﬂem{s{
PEATUCTHYECKUE LIEITH
po(heCcCHOHATHHOTO POCTA.

VYK-6.3: ITnanupyer
pohecCHOHATBHYIO
TPACKTOPHIO C yYETOM
0COOEHHOCTEH Kak
po(heCcCHOHATHHOM, TaK U
JIPYTUX BUJIOB I€ATEILHOCTU U
TpeOOBaHUI pPbIHKA TPY/a.




VYK-6.4: JlelicTBYET B yCIOBUAX
HEOIPEEIICHHOCTH,

KOPPEKTUPYSI IUIaHbI U LIary 10
UX pealn3alui ¢ y4eToM
MMEIOIINXCS PECYPCOB.

1.4 OcobOeHHOCTH peajiM3aluu AMCHUIINHbI
SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyetcs ¢ mpuMmenenueM D0 u JJOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=12489.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3a4ETHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTHas padora ¢ 1,33 (48)
npemnoaaBaTeseM:
MPAKTUYECKUE 3AHATHUS 1,33 (48)
CamocrosiTesqbHas padora 3,67 (132)
o0yualommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padota (KP) Her
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3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
IEKIIHOHHOTO CamocTosTenbHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero YHCIIE B
3NO0C anocC 3N0C 3UO0C
1. 1. AKTyajibHbIe NPO0IEeMbl TeHOMUKH  OMOUH(pOPpMATHKH

1. Tema 1.1. IIpoGyieMbl U3y4YEHUSI TCHOMOB )
9YKapHUOTUYECKUX OPraHU3MOB.
2. Tema 1.2. Tpancrennsle pacteHus. Vcnonb3oBaHue B 4
MUIIEBON U (papMaleBTUUECKON MTPOMBIIIIICHHOCTH.
3. Tema 1.3. [Iporpamma «I'eHOM yenioBEKa»: €€
BO3HUKHOBEHHE, Pa3BUTHE, OCHOBHBIE UTOTH. MeauKo- 4
TEHETUYECKUE aCIIEKThl U3YyUYEHHsI TEHOMA YEJI0BEKa.
4. Tema 1.4. MeTtoonoruyeckie U 3THYECKUe IpoOIeMbl 4
KJIOHUPOBAHUS OPTraHU3MOB.
5. Tema 1.5. I'eneTnueckne OaHKW JaHHBIX: CTPYKTypa U 4
METOBI MMOMCKa HHPOPMAIUU

2. 2. Hay4yHo-Huccie10BaTeIbCKAasl 1eATEJIbHOCTh MarucTpa
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1. Tema 2.1. Haydnoe uccnenoBanue Kak OCHOBHas (popma
Hay4yHOU paboThl. OOOCHOBaHKE aKTyaTbHOCTH BBIOPAHHOM

tembl. [locTaHOBKA 1€ U KOHKPETHBIX 3a7a4 8
uccienoBanusi. Hayuno-rexanueckas nHQOpMaIUs U ee

IIOMCK.

2. Tema 2.2. MeToa0JI0THS SKCIEPUMEHTATBHBIX 6
HCCIICIOBAHUI

3. Paznen 3. @opMbl IpeICTABJIEHUSI PE3YJbTATOB HAYYHOM J1€ATEJIbHOCTH

1. Tema 3.1. [lopsinok Hanucanus U opopMIIEHUS
MarucTepcKoil quccepTalyy Mo yTBEPKICHHBIM 6
CTaHJapTaM.

2. Tema 3.2. OdopmiieHne pe3ynbTaToB HAyIHO-
HCCJIEIOBATENIbCKUX PabOT U MPEICTaBICHUE UX B BUC 6
0TYeTa, TE3UCOB, CTATHU U HAYYHOTO JTOKJIA/A.

3. Tema 3.3. PenieH3upoBaHre Hay4YHOM JTUTEPaATypHI. 4
4.
1. BBenenue B reHOMUKY 14
2. Texnonorus cexkenupoBanus JHK. 14
3. IIporpamma noucka romosioruii — BLAST. 14
4. ITonynsiuoHHas TEHOMUKA 12
5. IloTHOT€HOMHOE acCOLMaTUBHOE KApTUPOBAHHUE 2
(TASSEL).
6. IIpakTnyeckue NpuinoKeHUsi TCHOMUKH 24
7. 'eHOMHas CeNeKIns 28
Bcero 48 132
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10.

11.

12.

13.

14.

15.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

CetkoB H. A. MonekynsipHast OMOJI0THS KJIETKU: y4e0.-MeTo . mocooue s
camocToAT. paboThl s cTyaeHToB cretl. 010708.65 «buoxumuaeckas
dbuzukan(Kpacuosipck: COY).

Kysnenos Bi. B., Ky3nenos B. B., Pomanos I'. A. MonekynspHo-
reHEeTUYECKHEe U OMOXMMHUYECKHE METObl B COBPEMEHHON OHOJIOTHH
pacteanii(Mocksa: BUHOM, Jlaboparopusi 3HaHUi).

[ToroB B. B. 'eHOMuUKa ¢ MOJIEKyIIpHO-TEHETUYECKUMH OcHOBaMU(MoOCKBa:
URSS).

Kpeo6ce M., Tonamreiin 3., Kunnarpuk C. ['ensl no JIbtonHy: Hay4dHOE
uznanne(Mocksa: M3narenscTBo "Jlaboparopus 3Hanuit").

Henwcon /1., Kokc M. OcHoBbl 6noxumuu Jlenunmkepa: T. 2. buosHepretuka
u MetabonusM(Mocksa: U3narenscTBo "Jlaboparopus 3HaHui").

Henscon M., Kokc M. OcnoBsl 6uoxumun Jlenunpxepa: T. 1. OcHOBBI
ouoxumud, crpoenue u karanmu3(Mocksa: U3narensctBo "JlaGoparopus
3HaHUU").

Henscon Jl., Kokc M. OcHoBbl 6noxumuu Jlennnmkepa: T. 3. [lytu nepenaun
unpopmanuu(Mocksa: U3narensctBo "Jlaboparopus 3HaHuit").

Kumynes U. @., bensera E. C., Akudber A. I1. Obmas u MmosexyisipHas
TeHeTHKa: yaeOHoe mocobue /it CTyICHTOB YHUBEPCUTETOB TIO
HanpasieHuto 510600- buosnorus u 6MOTOTUYECKUM CIEHUATHBHOCTSIM
(HoBocubupck: Cubupckoe yHUBEPCUTETCKOE U3/1aTeNIbCTRO).

Jleck A., MuponoB A. A., llIssgac B. K. Beenenne B GuonHpopmaruky:
yue6. mocobue: nep. ¢ auria.(Mocksa: BMHOM, JlaGoparopust 3HaHMi1).
JlyroBaJl. A., ExoBaT. A., lonyesa U. E., Ocunoa M. A., nre-BeutomoB
C. I T'eneruka pa3BuTus pacTeHUM: yueOHOE MOCcOOUe /IJisi CTYJACHTOB BY30B
(Canxrt-IlerepOypr: U3n-so H-JI).

Onmuc C. ., Jxentwoseiin T., Peitn6epr ., FOaun A. JI. Dnurenetuka:
nepeBoj ¢ anrnuiickoro(Mocksa: Texnocdepa).

bpayu T. A., CetiioB A. A., MuponoB A. A. T'enombi(MockBa: UHCTUTYT
KOMITBIOTEPHBIX UCCIIEIOBAHUIA).

boukos H. I1., 3axapoB A. ®@. MeaunmHckas reHeTHKa (PyKOBOJCTBO JJIs
Bpaueil)(MockBa: Meauiuna).

Tumonsuosa E. K. Meaununckas reHeTuka: yaeOHoe mocooue st
00pa3zoBaTeNbHBIX YUPEKACHUN CPEIHETO MPO(HECCHOHATEHOTO 00pa30BaHMs
M0 MEIMIMHCKUM crienuanbHOCTAM(PocTtoB-Ha-Jlony: @eHukc).

[[unkos B. I1., Kpuomenna I'. H. O01as u MmeauiuHckas reHeTuKa:
y4eOHOe 1mocobue i MeIUIMHCKUX By30B(MocCKkBa: AKaneMusi).

4.2 JIMleH3UOHHOEe U CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecreyeHne, B TOM YHCJIe OT€YeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHHBEPCHTET HMeeT JUIEeH3NI0, 2 TAKKe CBODOTHO
DACNDOCTDaHsIEMOe MIDOrDAMMHOe ofecredeHne):
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PaboTa ocymiecTBisieTcs mpu MOMOIIH IIMPOKOTO CHEKTPa JTUIEH3MOHHBIX
MPOrpaMMHBIX IPOYKTOB, 3aKYILJIEHHBIX 110 ITporpamMmme pazsutus COY, a tak
K€ COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUM (3JIEKTPOHHBIE 0a3bl
TaHHBIX, Internet).

4.3 NUurepHeT-pecypchl, BKIWOYAsA NpodeccuoHabHble 0a3bl JaHHBIX
U HHOpPMaNMOHHBbIEe CIIPABOYHbIE CUCTEMBbI:

OpHoM u3 KpynHEHMX HHPOPMAITMOHHBIX CUCTEM B 00J1aCTH OHOJIOTHH
MEUIUHBI, OModu3uKkHy sBiseTcs HalmoHambHbIN [ICHTP
ounorexnonornueckoit napopmanuu (National Center for Biotechnology
Information (NCBI), CIIIA (www.NCBIL.nlm.nih.gov). B/l NCBI siBnsitotcst
JIOCTATOYHO CJIOKHBIM MHCTPYMEHTAPHEM C Pa3HOOOPa3HBIM (PYHKITHOHAIOM.

Hwxe npuBeneno kparkoe onucanue ocHoBHbIX B[ NCBI, koTopblie MOTyT
OBITH TIOJIC3HBI IPU OCBOCHHUH TE€M JUCITUTLIUHBI.

BJI Nucleotide (http://www.NCBIL.nlm.nih.gov/sites/Entrez?db=nucleotide)
O00BECIMHSET TAaHHBIC MTOCIIEA0BATEILHOCTEH HYKJICHHOBBIX KUCIIOT U3
HeckonbkuxX ucxoausix b/I, B tom uncne GenBank, RefSeq u np. /lanusie
MOTYT OBITh HAIEHBI IO PETUCTPALIMOHHOMY HOMEPY, UMEHH aBTOPA,
HaMEHOBaHUIO OPraHN3Ma, FTeHOMa/0elKa, a TaK)Ke ALY IPYTUx
napameTpoB.

BbJI Protein (http://www.NCBIL.nlm.nih.gov/sites/Entrez?db=protein) sBisieTcs
KOJIJICKIIMEeH aMHUHOKHCIOTHBIX MOCJICA0BATCILHOCTEH U3 HECKOJIBKUX
HMCTOYHHUKOB, B ToM umcie u3 GenBank, RefSeq u TPA, a rakxxe SwissProt,
PIR, PRF u PDB.

BJI Structure (http://www.NCBI.nlm.nih.gov/Structure/index.shtml)
OpPraHu3yIoT AOCTYI K pe3yjbTaraM MOJIEKYJIIPHOTO MOAEINPOBAHUS
MaKpOMOJIEKYJ ¥ CBSI3aHHBIM ¢ HUMHU B/[: TpexMepHBIX OHOMOIEKYIAPHBIX
CTPYKTYP MOJYYEHHBIX C IOMOILIbIO PEHTI€HOBCKON KpucTauIorpapuu u
SAMP-cniektpockonuu; bJ] XuMHUYeCKUX CTPYKTYp HEOOJIBIINX OPTraHUYECKUX
MOJIEKYJT; K nH(popMauu 00 uX OMOJIOTUYECKON aKTUBHOCTH U T. .

BJI Gene (http://www.NCBIL.nlm.nih.gov/sites/Entrez?db=gene) npencrasiser
co00i1 HTHCTPYMEHT JIJIsl MPOCMOTpPA JAHHBIX U3 HTUPOKOTO CIIEKTPa TEHOMOB.
Kaxnas 3anuch — 3T0 OJIMH U3 TEHOB ONPEJEICHHOIO OpraHUu3Ma.
MuHuManbHbIi HAOOP TaHHBIX B I€HE 3AMKUCh BKJIIOYAET YHUKATbHBIN
unentudukarop, T. H. Gene-ID.

bl dbMHC (http://www.NCBI.nlm.nih.gov/gv/mhc/main.cgi?cmd=init)
MPEIOCTABIISET OTKPBITYIO aThopMy, TIe HAyIHOE COOOIIECTBO MOKET
pa3melnarb, IPOCMaTPUBATh U PEJAaKTUPOBATh JaHHbBIE
MajorHistocompatibilityComplex (MHC) st uenoseka. b/]
dbMHCrnonHocThIO HHTETpUpOBaHa ¢ Apyrumu pecypcamu NCBI, a Takxke ¢
MexnyHaponHo# padoueil rpynmnoit ructocoBmectumoct (IHWG).

DbSNP (http://www.NCBIL.nlm.nih.gov/SNP/) — B]] onuHO4YHBIX
HYKJICOTUIHBIX TOTUMOP(OU3MOB, TOJIUMOPQPHBIX TTOBTOPSIFOIITIXCS
AJICMEHTOB, BKITIOUYAOIIIAs KaKk THOPHIHBIC TaHHBIC, TaK U MOJIYYCHHBIE TOJIBKO
AKCIIEPUMEHTATBHBIM ITyTEM.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

B/ ReferenceSequence (RefSeq) (http://www.NCBIL.nlm.nih.gov/RefSeq/),
coJIeprKaliasi mocie0BaTeIbHOCTH, B TOM Yrciie TeHoMHBIX JIHK, 6enkoB u T.
1., SIBJISIETCA OCHOBOM JJIsI MPOBEICHUS (PYHKIIMOHATBHBIX UCCIIEI0BAHUN,
TeHHOM MJICHTH(UKAIIUU, CPABHUTEIHHOTO aHaIM3a U T. . B yacTHOCTH,
peru3 ot 11.07.2012 Brirrouan B ceds onucanust 16 393 342 6enkoB u 17 605
OpraHu3MOB.

BbJI Genomic Biology npesncrasnsieT coboit 00beTUHEHHE HECKOIBKHIX
PECYPCOB ¥ HHCTPYMEHTOB T€HOMHOM OMOJIOTHUH, B TOM YUCJI€ TEHOMHBIX KapT
st Fruitfly, Human, Malariaparasite, Mouse, Rat, Retroviruses, Zebrafish u
T. JI., KOTOPBIC TOTIOJTHUTEIIBHO COJIEPIKAT CCHUIKM HAa MHTEPHET-PECYPCHI U
b/1, xacaroruecsi pacCMarpiBaeMbIX BHIIOB.

B B/l UniGene (http://www.NCBIL.nlm.nih.gov/unigene/) moiHopazMepHbIe
mRNA 1nocnenoBareIbHOCTH OPraHU30BaHbl B YHUKAIbHBIE KIACTEPHI,
MIPEICTABIISIOIINE U3BECTHBIC MITM TIpeIrosaracMblie reHbl. [[iist kmactepoB
JOCTYyMHA UH(OPMAIHS 110 KApTUPOBAHHIO, SKCIIPECCUU U IPYTHUE PECYPCHI.

HomoloGene (http://www.NCBI.nlm.nih.gov/homologene) — uncTpymeHT AJis
AaBTOMAaTH3UPOBAHHOTO BBISIBICHUS TOMOJIOTOB CPEM aHHOTHPOBAHHBIX TCHOB,
KOTOPBII CpaBHUBAET HYKJICOTHUIHBIC MTOCIICIOBATEILHOCTA MEXIY TTapaMu
OpPTraHU3MOB B IIEJISIX BBISIBJICHHSI PETIOIAraéMbIX OPTOJIOTOB.

Basic Local Alignment Search Tool (http://www.NCBI.nlm.nth.gov/BLAST/)
- OCHOBHOM METO/I MOMCKA TOMOJIOTHYHBIX TTOCIIEIOBATEIbHOCTEH HA OCHOBE
JIOKQJTLHOTO BBHIPABHUBAHUSI.

Public repository Gene Expression Omnibus
(http://www.ncbi.nlm.nih.gov/geo/) - mybnuyHas 3neKTpoHHas OMOIMOoTEKA
JTAHHBIX JKcrpeccuu reHoB «OMHHOyc Dkcnpeccuu ['eHoBY

GenBank (http://www.NCBI.nlm.nih.gov/genbank/index.html) — B,
coJieprKaliiasi JOCTYIMHbBIE TTOCIE0BATEIPHOCTH HYKJICOTHIOB Il O0Jjiee 4em
260 000 opranu3moB, Bcs UHPOpMAIMs B TCHETUYECKOM OaHKe JaHHBIX
COTPOBOXKIAeTCs OMOIMOrpahUUECKUMH CChUIKaMU U OMOJIOTHYECKUMU
anHotanusiMu. GenBank aBToMarnuecku UHTErpUpyeT HHHOPMAIUIO O
reHome 1 bJl GenKOBBIX OCIeI0BaTEIbHOCTEN AJIs1 U3yUEHUS], YIUTHIBAs
TaKCOHOMHIO, TCHOM, OCIIKOBYIO CTPYKTYPY U APYTYIO HH(POPMAITHIO.

Jlns mpeacraBnenus mocaeaoarenbHocTel B GenBank npeioxkeHo asa
WHCTPYMEHTA:

. Banklt — uaTepHET-IpEACTABICHUE OJHOW WM HECKOJIBKUX
MOCJIE/I0BAaTEIbHOCTEH;
. Sequin — UHTEpHET-NPEICTaBICHUE ISl JUTMHHBIX

MOCJIEAOBATEIIbHOCTEN, ITOJTHBIX TEHOMOB, PE3YJIbTaTOB IOIMYJIALUOHHBIX U
(hUITOTeHETUUECKUX UCCIICIOBAaHUH.
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19.

20.

OO6benuHsIOmUM (HaKTOPOM U MPU ATOM KpaitHe yA0OHBIM HHCTPYMEHTOM
noncka B NCBI siBnsiercst nouckoBas cuctema Search NCBI databases
(http://www.NCBIL.nlm.nih.gov/sites/gquery). Ona obecnieunBaet
OJIHOBPEMEHHBIN JOCTYH KaK K HYKJICOTUIHBIM U OEIKOBBIM
nocnenoBarenbHOCTAM (GenBank, EMBL, DDBJ, PIR-International, PRF,
Swiss-Prot u PDB, GenPept, RPF), 3-mMepubIM cTpyKTYpam u
NOMYJISIHMOHHBIM JaHHBIM, TaK U K 6ubnuorpapuyeckum b/ (PubMed,
PubMed Centralu T. 1.). Hoctyn k mouckoBoit cucteme Search NCBI
databases MOXeET OBITh JIETKO MOJTyY€H C MOMOUIBIO MPSMOTO HHTEPHET-a/ipeca
(http://www.NCBI.nlm.nih.gov/gquery/) nu60o mocpeacTBOM UCIOIb30BaHUS
ctaptoBoii ctpanuiibl NCBI (http://www.NCBI.nlm.nih.gov/). Ha atoii
CTpaHUIIE NPUBEICH MOJIHBIN nepeueHb HHCTpyMeHTapus u b/I NCBI u
CYIIECTBYET BO3MOXKHOCTb IOJTyYUTh IOCTYI K JIFOOOH M3 MEePEUNCICHHBIX
B.

Kpaiine none3HsIM HHCTPYMEHTOM, KOTOPBII coXpaHsieT UH(OpMaIHIO O
MOJIb30BATeIIe, UCTIONB3YEeTCs s 00siee TOYHON HACTPONKHU MOMCKOBBIX
3anpocoB B NCBI (http://www.NCBIL.nlm.nih.gov/index.html) u T. 1.,
spisieTcst cepBuc «My NCBI» (http://www.NCBI.nlm.nih.gov/sites/My
NCBI/). OTOT HHCTPYMEHT MO3BOJISET COXPAHAThH PE3yJIbTAThl ITOUCKA,
BbIOMpaTh (popmarel 0TOOpakeHus, GUIbTPaALlMK, HACTPAUBATh
aBTOMAaTUYECKUI MOUCK U OTIPABIISATH €r0 Pe3yJbTaThl MO AIEKTPOHHOU
noure. [Tonp3oBarenu «My NCBI» MoryT coxpansts cBou b/l, noctpoeHHbIe
Ha OCHOBE MOMCKOBBIX 3anpocoB B NCBI, u ynpaBnsate noiuTukon
OOLIECTBEHHOTO JOCTYyIA.

S ®@oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEJICTBA HAXOJATCS B MPUIIOKEHUU K PabOYUM Mporpammam

U CIIUILINH.

6 MarepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIsl OCYLIEeCTBJICHHUS

00pa3oBaTeJIbHOIO Mpolecca Mo JUCHUIJINHe (MOILYJII0)

AyIUTOPHBIN KJIAcC, HATMYHE MTPOEKTOPa /IS JEMOHCTPAIIMH HAMTISAHBIX TTOCOOHIA
1 3KkpaHa. KoMnproTepHsIil Ki1ace, JIMLIEH3MOHHOE IPOrpaMMHOE 00ecIIeYeHue,
Internet.
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