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YYEBHO-METOJIUYECKHWI KOMILIEKC JUCHOUTLJIAHBI

«Information research in biotechnology / Un¢opmanmoHHble uccjie10BaHUA B
OMOTEeXHOJIOTMI»
Hamnpagsnenue noarorosku 19.04.01 «buorexnonorus»
Marucrepckas nporpamma«Agri-Food Biotechnology»
dopma NOArOTOBKU OYHAs

[[Ixoma GuomMe AUITMHBI

JlemapTaMeHT MUIIEBBIX HAYK U TEXHOJIOTHA
Kypc 2, cemectp 4

Jlexiuu — 9 wac.

[TpakTueckue 3anstust — 18  wac.
JlaGopaTopHbie pabOThI —____ yac.
CamocrositenbHas pabora — _45  yac.
Bcero wacoB —_108__ wac.

Bcero uacoB ayautopHoit Harpy3ku — 45 dac.
KonTponbHbie paboTbl — __ -

3auer — _ cemecTp

Dk3ameH — _4_ cemectp

Y4ueOHO-METOANYECKU  KOMIUIEKC  COCTaBJieH B  COOTBETCTBHHM C  TpeOOBaHUSIMH
00pa30BaTeNbHOTO CTaHAapTa, CAMOCTOATEIBHO YCTaHaBiIuBaeMoro «/IBOY» mno nanpaBneHUio
noaroroBku 19.04.01 «buotexHomorusi», MTPUHATHIM pelieHueM YdeHoro cosera [BDY,
nporokos Ne 06-15 or 04.06.2015, n BBeneHHBIN B AeiCTBUE NpuKa3oM pekrtopa [IBDVY or
07.07.2015 Ne 12-13-1282 (c W3MEHEHUSIMH YTBEP)KACHHBIMU TNpHKa3oM pekropa IBDY or
06.09.2016 Ne 12-13-1594).

YMKJl oOcyxneH Ha 3aceqanud JlemapramMeHTa MNHIIEBBIX HayK M TexHojorui IIkossr
onomenunuHbl JIBOY Ne 6 or «14» urons 2019 r.

Hupektop [emapramenTa nuieBbix Hayk U TexHosoruid FO.B. [Tpuxoabpko
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AHHOTAIIUA
y4e0HO-METOIMYECKOT0 KOMILIEKCA TUCIUTLIINHBI
«Information research in biotechnology / ndopmMainrionHsie ucciie10BaHus B
OMOTEXHOJIOT UM
Hanpasnenue noarotosku: 19.04.01 «buorexnonorus»
Oo0pa3zoBarenbHas nporpamma: «Agri-Food Biotechnology»

YdeOHo-MeToMMYeCKUH KoMIuTeke muciuiumabl «Information research in
biotechnology / MudopManmoHHbie UCCIeT0BaHus B OMOTEXHOJIOTHNY pa3paboTaH
UL CTyAeHTOB 2 Kypca mno Hanpasieauio 19.04.01 «buorexuomorus»
maructepckas mporpamma «Agri-Food Biotechnology» B coorBercTBHE C
TpeboBanusiMu @OC 10 JTaHHOMY HAMpPABJICHUIO M TIOJOXEHHEM 00 y4deOHOo-
METOJMYECKUX KOMIUIEKCaX TUCIUILINH 00pa30BaTEIbHBIX IMPOTPaMM BBICIIETO
npodeccruoHanbHOro 00pazoBaHus (YTBEPKACHO MPHUKa30oM U.0. pektopa [IBDY
ot 17.04.2012 Ne 12-13-87).

Hucuunnuna «Information research in biotechnology / Mudopmaunonusie
UCCJIEIOBaHMs B OMOTEXHOJOTUMY BXOIUT B 0230BYIO YaCTh yUeOHOTO IUIaHA.

OOmiasi TpymOEMKOCTh OCBOCHHS AUCIUIUIMHBI cocTaBisieT 108 wdacos.
Y4eOHBIM  IJJAHOM  MPEIyCMOTPEHBI  JICKIMOHHBbIE 3aHsATHS (9  4acos),
nabopatopubie 3aHsaTus (0 wacoB), mnpaktudyeckue 3aHATHA (18 wyacom),
camocTrosiTenbHas pabota cryaeHra (45 vacos). JuciuiuimHa peanusyeTcs Ha 2
Kypce B 4 cemectpe.

CopeprkaHre JUCITUTUTHHBI OXBATBIBACT CIACAYIOIIUA KPYT BOTIPOCOB:

— METO/bl OMOMH(OPMATUKU K PEUICHUIO MPOOJIEM MOJIEKYJISPHOW OMOJIOTHH,
MOJICKYJIIPHOM ~ TEHETWKH,  KJIETOYHOM  Ouosnoruu,  OMOMETUIIMHBI,
(dhapMaKoJIOruu, HKOJIOTUH;

— OaHKM JaHHBIX TEPBUYHBIX  MOCJIEIOBATEIBHOCTEM U  CTPYKTYD
OMOJOTUYECKUX MAKPOMOJICKYT,

— oubnmorpaduueckue 0asbl;

— OnonH(pOpMaIMOHHBIE MPOTPAMMBI aHAJIM3a OUOJIOTHYECKUX TaHHBIX;

— JITOPUTMBI KOMIIBIOTCPHOI'O aHAJIM3a JAaHHBIX TCHOMHKH U IIPOTCOMUKU,



—  MPOTPaMMBHI, MPEACKA3BIBAIOIINE  MPOCTPAHCTBEHHYIO  CTPYKTYPY
OHMOIOIMMEPOB.

Hucunmuinaa «Information research in biotechnology / MudopmannonHbie
WCCJICTIOBAHMS B OMOTEXHOJIOTHIY JIOTHYECKH U COJIEPKATEIHHO CBSI3aHA C TAKUMU
Kypcamu, Kak «METOAWKU WCCIeAOBaHUNH B OHOTEXHOJIOTUW», «METomoIorus
HAy4YHBIX HCCIIEIOBaHUN B OMOTEXHONIOTMNY, «COBpeMEHHbIE TEHACHIINHU Pa3BUTHUS
OMOTEXHOJOTUM.

JucuumnuHa HampaBieHa Ha  (GOpMUpOBaHHWE  OOIIEKYJIbTYpHBIX U
poeCcCHOHATBHBIX KOMITCTCHITHH.

V4eOH0o-MeTOONYECKHIT KOMIUIEKC BKJIIOYAET B ceOsl:

— pabouyio mporpamMmy y4eOHOU TUCIUTIINHBL
— y4eOHO-METOUYECKOE o0ecrieueHue CaMOCTOSITEIILHONU paboThI
oOyyaromuxcs (npusioxxeHue 1);

— (OoHJI OIICHOYHBIX CPEACTB (MIPUIOKEHHUE 2).

Hupexrop Jlenapramenra /
7
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PABOYASI TIPOT'PAMMA YUYEBHOMN JUCHUILIVHBI
Information research in biotechnology / Madopmanronnsie ucciaemoBanust B OMOTEXHOIOTHN

Hanpasaenune noaroroBku 19.04.01 buorexnonorus

Maructepckas nporpamma «Agri-Food Biotechnology»
®opma NOATOTOBKU OYHAS

Kypc 2 cemectp 4
nekuuu 9 wyac.

MpaKTHYecKue 3aHATus 18 Jac.
nabopaTopHbie pabOTHI 4ac.
B TOM 4Hclie ¢ ucnoyib3oBaneM MAO yiek. 4 /up. 8 /nab. vac.

BCETO YaCOB ayJIUTOPHOM Harpy3ku 45  dac.

B TOM YHCJIE ¢ Ucojib3oBaHueM MAO 12 wac.
camocrosTenbHas pabota 63 Jac.

B TOM YHCJIC HA TIOATOTOBKY K 3K3aMeHy 27  wvac.
KOHTPOJIbHBIE PabOTHI (KOJIHYECTBO)

KypcoBasi paboTta / KypCOBOH MPOEKT - ceMecTp
3ayer ceMecTp
sk3ameH___ 4 cemMecTp

PaGouast mporpamma cocTaBieHa B COOTBETCTBHM C TpeOOBaHMSAMH 00Opa30BaTEIBHOIO CTaHIAPTa,
CaMoCTOsTEeNbHO ycTanapnuBaemoro JIBOY, yreepxkaeHHoro npukazom pekropa otl18.02.2016 Nel2-13-
235. Pabouas mporpamma oOcyxJaeHa Ha 3acefaHMW Kadeapbl OMOTEXHOJIOTHH M (DYHKIHOHAIBHOTO
nuTa"us, TpoTokoa Ne 6 ot «14» nrons 2019 1.

HdupexTop aenapramenta J.T.H., npodeccop  FO.B. [lpuxonpko
CocraBurens (mu):U.A. Kagnukosa, 1.T.H., mpodeccop




OobopoTrHast cTOpoHa TUTYJIBHOIO Jucta PITY J{

I. Padouasi mporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyromuiuii kadeapoun T.K. Kanenuk
(moamucs) (N.0. ®amunus)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl:

IIpotokomn oT « » 20 1. Ne

3aBenyrontuii kKadeapoi T.K. Kanenuk
(moamuce) (1.0. ®amuius)




ABSTRACT

Master’s degree in 19.04.01 Biotechnology

Master’s Program «Agrofood biotechnology».

Course title: Bioinformatics

Basic part of Block B1, 3 credits

Instructor: Kadnikova I.A.

At the beginning of the course a student should be able to:
- the ability to use modern information methods and computer technologies in
professional activities;
— possession of modern scientific achievements in the field of molecular biology,
proteomics and genomics;
- mastering the practical skills of using computer technology to process
experimental data on the structure of biological macromolecules in order to
obtain biologically important information;
- ability to use knowledge and representations of biochemistry, molecular
biology, genetics, methods of applied mathematics, statistics and informatics in
agro biotechnological research;
— the ability to apply experimental and calculated data of physical-chemical
biology, genomics and proteomics in professional activities.

Learning outcomes:

GC-8 -ability to abstract thinking, analysis, synthesis;
GPC-4-readiness to use methods of mathematical modeling of materials and
technological processes, readiness for theoretical analysis and experimental
testing of hypotheses;
GPC-5- the ability to use modern information technologies for the collection,
processing and dissemination of scientific information in the field of
biotechnology and related industries, the ability to use databases, software
products and resources of the information and telecommunications network
"Internet™ (the "Internet" network) for solving problems;
Course description: The subject of bioinformatics. The purpose, objectives and
methods of bioinformatics. Infrastructure of bioinformatics. Database. Methods
of bioinformatics data analysis. Sequence comparison. Methods for determining
the spatial structure of biopolymers. Actual problems of bioinformatics.
Bioinformatics and biotechnology.

Main course literature:
1. Lesk A. Introduction to bioinformatics. A. Lesk; trans. with English. - M .:

BINOM. Laboratory knowledge, 2015. - 318 pp.
http://lib.dvfu.ru:8080/search/query?term _1=%D0%9B%D0%B5%D1%81%D0




%BA+%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%
D0%B5+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%B8%D0%BD%D1%8
4%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D1%8
3&theme=FEFU

2. Bioorganic chemistry: study guide / D. G. Knorre, T. S. Godovikova, S. D.
Myzina [and others]; Novosibirsk National Research State University, Faculty
of Natural Sciences. Novosibirsk: Due to Novosibirsk University, 2011. - 480 p.
(5 copies) http://lib.dvfu.ru:8080/lib/item?id=chamo:679690&theme=FEFU
Form of final knowledge control: exam
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AHHOTanMs K padoyeil mporpaMmme QM CHUILIHMHBI

«Information research in biotechnology / Undopmannonnbie uccjie0BaHus B
OMOTEXHOJIOT I

Kypc «Information research in biotechnology / WadopmannonHsie
uccienoBanus B OuorexHosorun» BxoauT B Onok bl.b.1. m otHocuTCcs Kk ee
0azoBoi yacTth HampapieHuss ToAroToBku  19.04.01  «buoTtexHoyoTHs»
Marmcrepckoi mporpammbl  «Agri-Food Biotechnology». ducnumniuna siBisercs
OJTHOM W3 OCHOBHBIX B (YyHIAMEHTAIBHOW IOATOTOBKE MAaruCTPOB JTaHHOTO
npowiiss W JIOTHYECKHM W COJEPKATeIbHO CBs3aHa C TaKUMH KypcaMH, Kak
«MeToIMKH HWCCIEIOBaHUT B OMOTEXHOJOTUM», «METOAO0JOTUsl HAy4YHBIX
UCCeOBaHUM B  OuOTexHOJOTUW», «COBpEeMEHHBbIC TEHACHIIMU Pa3BUTHUSA
ouorexHosorun». OOmas TpynoeMkoctb 108 4, koHTakTHast padota 45 4, B TOM
yucie JEKUMH 9 4, MpakTHYeCKHUE 3aHATHS |8 4, KOHTPOJIb CaMOCTOSTEIbHON
paboTel 18 4; camocTosiTenbHAs paboTa 36 4, MOATOTOBKA K 3K3aMeHy 27 4.

Henab TUCUUIUIMHBL - MOJYYEHUE CTYJACHTAMH OCHOBOIIOJIATAIOIINX CBEJIEHUN O
COJIEP)KaHUM M BO3MOXKHOCTSX OMOMH(POPMATUKH - HAyKH, HAIpaBICHHOW Ha
aHajau3 TMpPHU T[OMOIIM COOTBETCTBYIOIIMX BBIYMCIHUTEIBHBIX METOJOJIOTUI
pE3yJIbTATOB MHOTOUYUCIEHHBIX ASKCIIEPUMEHTAIBHBIX Pab0T MO MOJEKYJISPHOU
Ounonoruv, OUOXUMHUH, TEHETHUKH, BUPYCOJIOTHH W JIp., NMPUJIOKEHHUE  METOJ0B
WH(POPMAITMOHHOW OHOJOTMH K pelieHuio (yHIaMEHTaIbHBIX U MPUKIATHBIX
po0JieM arponuIieBoi OMOTEXHOJIOTUH.

3axaun:

e @opMHUPOBATH CHUCTEMBI 3HAHHUM O COACPNKAHUA U  BO3MOKHOCTAX
OorouH(pOpMaTUKH, BO3MOKHOCTAX MPUIIOKEHUS METOIOB OMOMHGOPMATUKU
K pelleHni0 (PyHIaMEHTaIbHBIX U MPUKIAAHBIX MPOOJIEM MOJICKYJISIPHOU
OMOJOrMY, MOJIEKYJISIPHOW T'€HETHUKH, KJIIETOYHOM OMOJIOrMU, OMOMEIULIMHBI,
(dbapMakoI0Tuu, 3KOJIOTUM U 3aj/lay, BO3HUKAIOIIMX HA CTBIKE 3THX HayK C
MaTeMaTUKOU U MH(POPMATUKOM;

o [lomyunts HaBbIKM pabOTBI ¢ OaHKaMW  JAHHBIX  [EPBUYHBIX
MOCJICIOBATEIPHOCTEH ¥ CTPYKTYp OHOJOTHYECKUX  MAaKpOMOJEKYI,
aKTUBHO MCIOJIb30BaTh OuOnnorpadguueckue 0as3bl, OPUEHTUPOBATHCS B
OronH(GOPMAIMOHHBIX MpOorpaMMax aHajau3a OMOJOTUUECKUX JTaHHBIX;

o I3yuuTh aNropuTMbl KOMIBIOTEPHOTO aHajv3a JaHHBIX TEHOMUKH U
MPOTEOMUKH, porpamm, MTO3BOJIFOLIUX peACKa3bIBATh
IPOCTPAHCTBEHHYIO CTPYKTYPY OMOIOJIMMEPOB;

e l3yuuTh CylIeCTBYIOIIME METOJWYECKHE MpPUEMbl U  MOAXOIbI,
ucrosib3yemble mpu pabote ¢ 0a3zaMu  JTaHHBIX OHOJOTHYECKOMN



HaIPaBIEHHOCTH,

e OcCBOWTH YMEHHUS MPOTHO3UPOBAHUS OCHOBHBIX (PH3UKO-XHUMHUYECKUX U
OMOJOTHYECKUX CBOWCTB aHATTM3UPYEMBIX HYKJICOTHTHBIX
MOCJICIOBATEIPHOCTEH M JETEPMUHHUPYEMBIX WMH TMPOAYKTOB, a TaKKe
IPEJICKa3bIBATh UX MMOTCHIIMATbHBIC (DYHKITHH.

Jlns  ycmemHoro ocBoenus aucnuminabel - «Information research in
biotechnology / WudopManroHHble HCCIEIOBAaHUS B OHOTEXHOJOTHHY» Y
oOyJaromuxcs JODKHBI ObITh C(HOPMUPOBAHBI CIEAYIONIUE MPEABAPUTEITHHBIE
KOMITCTCHITUH:

CIIOCOOHOCTH MCMOJIb30BATh COBPEMEHHBIE NH(OPMALIMOHHBIE METO]IbI U
KOMIIBIOTEPHBIE TEXHOJIOTUN B MPOPECCUOHATBHON AESITENbHOCTH;

® BJAJCHUE COBPEMEHHBIMH HAYYHBIMH JOCTIDKCHHSIMH B 00JlacTu
MOJIEKYJISIPHON OMOJIOTMH, TPOTEOMUKU U TEHOMUKH;

e BIIQJICHUE MPAKTUYECKUMH HABbIKAMH HCIIOJIB30BAHUS KOMITBIOTEPHBIX
TEXHOJOTHH 711 00pabOTKU SKCIIEPUMEHTAIBHBIX JAaHHBIX MO CTPYKTYpE
OMONIOTMYECKUX MAaKpPOMOJIEKYT C LEeJIbI0 TIONyYeHHUs OMOIOTHYECKU
BaKHOU MH(pOpMAIINH;

® CrmocoOHOCTh HCIONB30BaTh 3HAHUS W TIPEACTABICHUS  OMOXUMUW,
MOJIEKYJIIPHOI OMOJIOTHU, TEHETUKH, METOJIbl MPUKIIATHON MaTeMaTUKH,
CTaTUCTUKHU u uH(OpMaATHKU B arpoOMOTEXHOJIOTUYECKHIX
UCCIICIOBAHMSIX;

® CIMOCOOHOCTh TPHUMEHATH JKCIEPUMEHTANIBHBIC W PACUCTHHIC JTaHHBIC

bU3UKO-XUMUYECKOW  OMOJIOTMH, TE€HOMHUKA W  TMPOTEOMUKH B
poecCUOHANTEHOM eI TEIbHOCTH.

B pesynbTaTe m3ydeHus NaHHOW AUCIIUIUIMHBI y CTYJIEHTOB (DOPMUPYIOTCS

CIIeAYIOIINE 00I11IeKyJIbTYpHBIE/001IeTpod ecCrOHabHBIE/ PO ECCHOHATBHBIC
KOMIIETEHIIUU (3JIEMEHTHI KOMIIETEHIIUMN ).



Kox wu  ¢opmyanposka

KOMIIETCHIIUN

Jrtanbl GOpMHUPOBAHUS KOMIIETEHIHH

OK -8
CIIOCOOHOCTH K a0CTPaKTHOMY
MBIIUICHUIO, aHAJIN3Y, CHHTE3Y

3Haer

Hemn n 3agaun OnonH(pOPMATHKH,
METOIBI 6ronH(}OPMaIIIOHHOTO
aHaImn3a, AITOPUTMBI
KOMITBIOTEPHOTO aHAJIN3a TAaHHBIX

VYwmeer

-Brimensate W cHCTEeMaTH3WPOBAThH
HHPOPMALIHIO o
MIPOCTPAHCTBEHHOM CTPYKTYpE
MOCIIEIOBATEIbHOCTEH
MaKpOMOJICKYJI OHOMIOIMMEPOB

- M306erath aBTOMaTHYECKOTO
HpI/IMeHeHI/IH CTaHZ[apTHI)IX HpI/IeMOB
MIPH PELICHUH TEOPETUYECKUX U
MPAaKTUIECKUX 33129

- AHaITM3UPOBATh BapHAHTHI
PEIIeHHS UCCIIEAOBATEIBECKUX U
MPaKTUIECKUX 3a]1a9 U OIICHUBATh
peaTu3aIuio STHX BAPUAHTOB
-IIporaosupoBaTh ¢uznKo-
XAMHAYECKHE U OHMOJOTMYECKHE
CBONCTBa aHAIU3UPYEMBIX
HyKJ'IeOTI/II[HLIX
MOCIEA0BATEIbHOCTEH.

Bnaneer

-HaBbikamu c60pa, 00padboTKHy,
aHaJIM3a ¥ CUCTeMaTH3al|K
UHGOPMALIUH TIO CTPYKTYpE
OmonoIMMepoB

- HaBeikamu BbIOOpPa METOHOB M
CpEICTB pelieHHs 3a1ad B 00JacTH
MOJICKYJIPHO# Ouooruy,
TEHOMHUKH U IPOTCOMHUKH.

OIIK-4

TOTOBHOCTh HCIIOJIb30BaTh METOJIbI
MaTeMaTHYeCKOr0  MOJIETUPOBAHUS
MaTepuaiioB M  TEXHOJOTMYECKUX
MIPOIIECCOB, TOTOBHOCTBIO K
TEOPETHYECKOMY aHaIHM3y u
IKCTIEPUMEHTAIBHOM MpOBEpKe
THITOTE3

3Haer

-CoBpeMeHHbIe METO/IbI
MAaTEMAaTUYCCKOT0O MOJACIIUPOBAHUSA
TEXHOJIOTUYECKHX MPOIIECCOB
'COBpeMeHHI)Ie TMPUHIIUTIBI u
1oaAXoabl K MOACINPOBAHUIO
OHMOJIOTHYECKHUX MaTepHAIOB
-Meronuueckue IIPUEMBI u
MOAXOMIBI,  HCIOJb3yeMble  IpH
pabote c 6azamu JTAHHBIX
OMOJIOrHYeCKOH HANPaBIEHHOCTH

Ymeer

-IIpumeHATH 3HAHU u
IpeJCTaBICHUS OHOXUMUH,
MOJIEKYJISIPHOM 6uornoruwy,
TCHETHUKW, METOABl  MPHUKIATHOMN
MaTeMaTuKH,  CTaTUCTHUKU u
nHPOPMATHUKA JUIsl  aHaiauza M
JKCIIEPUMEHTAIbHON IIPOBEPKE
THITOTE3

-Hcnonb3oBaTth METO/IbI
MaTEeMaTHYeCKOr0  MOJICITUPOBAHUS
JUIs CO3J1aHUs HOBBIX
OMOJIOTMYECKNX MAaTEepHalioB  JUIA
pa3paboTKu  OMOTEXHOJOTHYESCKHIX
IPOLIECCOB

Bnaneer

'COBpeMeHHLIMI/I Hay4YHbIMH
JOCTUKCHUAMU B obactu




MOJIEKYJISIPHO I ouoioruw,
MIPOTCOMUKH W TEHETHKH,

-Haprikamu UCIIOJIBb30BAaHHS
KOMIBIOTEPHBIX ~ TEXHOJOTHH  JUIs
00paboTkn SKCIIEPUMEHTAIBHBIX

JaHHBIX C  LENbl0  IOJyYCHUS
Omonornueckoit vHpOpMaATHN

OIIK -5 3HaeT -CoBpeMeHHBIE  MH(DOPMAIMOHHEIC
CIIOCOOHOCTBH UCTIONIb30BAHHS TEXHOJIOTHH Jyisi cOopa, 0OpaboTKH
COBPEMEHHBIX MH()OPMAMOHHBIX Hay4HOH MH(pOpMaIMN
TEXHOJIOTHH 1715t cOopa, 00padoTku -ba3b1 nanHBIX
Y pacnpocTpaHeHUs HayqHOH -[Iporpammusie HPOJIYKTHI u
nHdopmanuu B ob6mactu pecypcebl «HTEpHET» Uil pelIeHHs
OMOTEXHOJIOTUH U CMEKHBIX HaydHBIX W  TPOM3BOACTBEHHBIX
0Tpacieif, crmtocoOHOCTEIO 3amadq
UCIIONIb30BaTh 0a3bl JAHHBIX, VMmeer -Hcnone3oBath KOMITBIOTEPHBIE
MPOTPaMMHBIE IPOAYKTHl H TEXHOJIOTHH JuIsi cOopa, 0OpaboTKH
pecypchl nHpOpMannoOHHO- U pacHpoCTpaHEHHA Hay4IHOH
TEJICKOMMYHHUKAIIHOHHON CETH nHpOPMAUH B obmactn
«WHTepHeT» (nanee ceTh OHOTEXHOJIOTUH " CMEXHBIX
«VHTEpHETY») AJIst pelieHus 3a1a4 oTpacIsix
-Pabotath c IPOrpaMMHBIMHU
npoayKTamu cetH «MHTepHeT»
-Hcnonp3oBarh 0a3bl NaHHBIX JUIS
Hay4yHOU paboTsl, JUISL
MPOTHO3UPOBAHUS byHKIIHA
MaKpOMOJIEKYJI OHOTIOJIMMEPOB
Brnaneer -CoBpeMEHHBIMU
MH()OPMAIMOHHBIMHA TEXHOJIOTHAMHU
JUTST cbopa, 00paboTku u
pacrpocTpaHeHus Hay4YHOU
HHPOPMALTUH B obmactu
OHMOTEXHOJIOTHH,
-HaBbikamu mpu paborte ¢ Oazamu
JIAaHHBIMH MepBUYHBIX
MOCJIE/IOBATENILHOCTEH U CTPYKTYD
MaKpOMOJIEKYJI
-HaBpikamu opranmsanuu  cbopa,
00pabOTKH ¥ XpaHCHHS HAyIHOM
nH(pOpMaK B CMEXKHBIX OTPACIIAX
OMOTEXHOIOTUN
IIK -16 SHaer MPaBUJIA OCYILECTBICHUS
CIIOCOOHOCTH OCYIIECTBIISTH 3 eKTUBHYIO pabOTy CpelCTB
s dexTuBHYIO pabOTY CPENCTB KOHTPOJIsI, aBTOMATH3AI[UHU 1
KOHTPOJISI, aBTOMATH3aLUH U aBTOMATH3MPOBAHHOTO YNPABICHHS
ABTOMATH3MPOBAHHOTO YIPaBICHHS MPOU3BOJICTBOM, XUMHKO-
MPOU3BOJICTBOM, XUMHKO- TEXHUYECKOT0, OMOXUMHYECKOTO U
TEXHHUYECKOT0, OMOXUMHYECKOTO U MHUKPOOHOJIOTMYECKOTO KOHTPOJISI
MHUKPOOHOIOTHIECKOTO KOHTPOJIIS VMeerT OCYIIECTBIIATE () (HEKTUBHYIO
paboTy cpencTB KOHTPOJIS,
aBTOMATH3aLUH 1
ABTOMATH3MPOBAHHOTO YIPABIICHHS
MPOMU3BOJICTBOM, XUMHKO-
TEXHUYECKOT0, OMOXUMHYECKOTO U
MHUKPOOHOJIOTMYECKOTO KOHTPOJIS
Bnaneer NPUHIUIIAMHA U MIPAKTHKON

ocyuiecTBiIeHHs 3()(HEKTHBHYIO
paboTy cpencTB KOHTPOJIS,
ABTOMATU3aLUH U
ABTOMaTU3MPOBAHHOTO YIIPABICHHS
HPOU3BOACTBOM, XHMHKO-




TEXHUYECKOT0, OMOXUMHYECKOTO 1
MHUKPOOHOJIOTHIECKOT0 KOHTPOIIS

Jliist hopMHUpOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMH B paMKaX JUACIUATTAHBI
«Information research in biotechnology / Wudopmannonnsie uccinenoBanus B
OMOTEXHOJIOTHI» TIPUMEHSIOTCS HWHTEPAKTUBHBIE (OPMBI OOY4YEHUs, KOTOpPHIC
cocTaBlsAlOT 12  4YacoB W BKIHOYAIOT B ceOs: JICKIMIO-KOH(DEPEHIIHIO,

HpO6J’ICMHBIC JCKIMWH, NUCKYCCHUA, TBOPYCCKUC 3aJdHUA, MCTOA MAJIbIX I'DVIIII.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOIN YACTH KYPCA
Paznen 1. Tema: Ilpeamer OuounpopmaTuku (2 4).
Jlekuuss 1. Ileam, 3agaum u MeTOAbl OHMOMH(OPMATHKH, OCHOBHbIE
NpUJIoKeHus (2 4)
Ilnan Jgeknun:
1. late onpeneneHne OMOMHGOPMATHKH.
2. Kakyro gaty MO>XHO CUMTATh 1aTOM BbIeIeHUS OMOMHGOPMATUKU B
OTJIETFHYIO HAyYHYIO 00J1acTh?
3. B gem cocTout cnernuduaeckre 0cCOOeHHOCTH OMONHGOPMAITMOHHBIX
JTAHHBIX?
4. Yto Takoe CEeKBEHUPOBAHHUE M KAKYIO POJIb UTPAET CEKBEHUPOBAHHUE B
onoundopmatuke?
['ne xpansitcs OnonHpoOpMaIMOHHbIE TaHHBIE?
Kaxkue Tpu koMIOHEHTa BKJIIOYAET B ceOst mpeaMeT OnonHpopmMaTuku?
KaxoBsl nienu 6monndopmatuku?
Kaxkue 3anaum crosr nepes OMonHGOpMaTUKOMN?
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. B kakux BUIax neaTenpHOCTH pealu3yeTcs peaMeT OnOMH(GOPMATHKN?

10.Kaxkyto posib urpaet aHaJu3 rOMOJIOTHYECKIX TOCTIET0BaTEIHHOCTEH B
pacidpoBke 6uosnorunyeckot uHbopmanuu?

11.AxryanbHbie TpoOIEMbI OMOMH(OPMATHKHY.

Paznen 2. Uugpacrpykrypa Ononnpopmatuxu (2 4).

Jlekumust 1. Tema: ba3bl 1aHHBIX (24).

Ilnan nexkuum:

1.NutepHeT i1t OMoMH(OOPMATUKH.

2. CriocoObl npeacTaBiieHus] HHPOPMAIIMK O MOCIEI0BATEIbHOCTSX.
3.0OcHOBBI CTPYKTYp 0a3 TaHHBIX: 3aMUCH, TIOJIS, 0O BEKTHI.

4. ®opmats 3ammcu FASTA, BLAST, GenBank, PDB.

5.Knmaccudukanus 6a3 TaHHBIX: ApXUBHBIE, aBTOMATUYECKHE, KypUPYEMBIE.




6. OcHoBHbIe 0a3sl qanaeix: GenBank, EMBL, SwissProt, PIR, TrTEMBL, PDB,
OaHKH OEJIKOBBIX CEMEHMCTB, TeHETHUECKUE OaHKH, MeTa0OJIMUeCKUe 0a3hl JaHHBIX,
CICIUaIM3UPOBaHHbIC 0a3bl JAHHBIX.

7. IToncKk rOMOIOTHYHBIX [TOCIIEN0BATEILHOCTEN B 0a3aX TaHHBIX.

Pasznen 3. Meroanl OuounHgpopmMannoHHoro ananausa (4 4).
Jleknus 1. Tema: CpaBHeHue nocjienoBarejabHocTeil (3 4).
Jlekuusi-koH(pepeHuust

BbicTyIUIEHHE CTYICHTOB € JOKJIAJaMH Ha CJIeyIolue TeMbl:

['enomHast uHpopMaLus.

['eHeTnyeckue KapThl U KAPTUPOBAHHUE T€HOMA.

Ocnognblie Tunbl JJHK-mMapkepoB, UCob3yeMble PU KAPTUPOBAHUH T€HOMA.
OrnpeneneHne HYKJICOTUIHBIX TTOCIEA0BATENbHOCTEN, cekBeHupoBanue JTHK.
OrnpeneneHne CUKBEHCA KJIOHA.

Hcnons3oBanne EST-mmocnenoBareabHOCTEN.

Metobl aHaNM3a MHOXECTBEHHOUN YKCIPECCHUU T'€HOB.

CexBeHUpOBaHUE OEITKOB.
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AHanu3  OENTKOBOM  DKCIPECCMHM  METOJOM  JByMepHoro d¢ope3a B
MOJIMAKPUIIAMUTHOM TeJle.

10. I'moGanpHOE BBIpaBHUBAHHUE TTOCIIEAOBATEILHOCTEH.

11. JlokanpHOE BEIpaBHMBAHHUE MTOCIIEI0BATCILHOCTCH.

12. MHOXECTBEHHOE BEIPABHUBAHHE MTOCIICIOBATCILHOCTEH.

13. Mepa cxojicTBa OMOJIOTMYECKUX MTOCIEI0BATSILHOCTEH.

14. Paccrosinust XemmuHra u JIeBeHitaiiHa.

15. Onepanmu peakTUPOBAHUS.

16. Bec onepanuii pe1akTHPOBaHUS.

17. Buapl mTpad)oB 3a JACICIUH.

Jlexkuus 2. MeToabl onpeiesieHUsi IPOCTPAHCTBEHHON CTPYKTYPbI
ouonosmmepos (1 4).

Juckyccus - 00CysKaeHue caeayIIuX BONPOCOB:

1. Crpyktypa 3anucu PDB

2. AHanmu3 CTPYKTYPHBIX 0COOCHHOCTEN

3. MoaenupoBaHue

4. Tlpenckazanue BTOPUYHON U TPETUYHOM CTPYKTYPHI OCITKOB 110 TOMOJIOTHH
5. Ilpenckazanue napamerpoB criupanu JJTHK

6. lunamuyeckoe mporpaMmMupoBanue u quHamudeckue moaenu PHK

7. Ilouck PHK ¢ 3aganHo# cTpyKkTYypOi



8.'enpl mpokapuoT U 3yKapuoT. YeM OTIMYAETCS OpraHu3alus TeHoMa
IIPOKApPUOT MO CPABHEHHUIO C dyKapuoTamu?

Pa3nen 4. AxryaabHble Ipo0JjieMbl OMOUMHPOPMATHKH (2 4).

Jlekuus 1. Information research in biotechnology / Undopmaunonnbie
HCCcae0BaHUS B OMOTEXHOJIOTUU U OnoTexHoaorus (1 u).

Ilnan Jexkuuu:

l.AHHOTAaIMK T€HOMA, IOUCK I'€HOB, IOUCK CAalTOB PENJHUKALMU B TEHOME
YeJIOBEKA.

2.Ilpenckazanue CTPYKTYpbl, GYHKIIUM U KICTOUHOU JIOKAIU3AIUU OCIKOB.
2.MenuuuHcKas 1 XeMO UHpOpMaTHKa.

3.®apmakonHPpOpMaTHKA.

4 KoMmnproTepHasi TOKCUKOJOTHS 1 UMMYHOUH(pOpMaTHKA.

I1. CTPYKTYPA U COAEP KAHUE NIPAKTUYECKOHN YACTH
KYPCA (18 Y9)
INPAKTHYECKASA PABOTA Nel CpeactBa pabotbl ¢ OaHKaMu JaHHBIX |
(Entrez) (2 1)

IMPAKTUYECKAS PABOTA Ne2 CpenctBa paboTel ¢ Oankamu JaHHbIX |l
(SRS) (2 u)

IMMPAKTUYECKAS PABOTA Ne3 Cepsuc GeneBee. OcHoBHBIEC MO 3amucu
SwissProt (2 )

INPAKTHYECKASA PABOTA Ne4 Tlowck roMonoroB (MHTEpHpeTaIus
pE3yNbTaTOB, CPABHEHUE AJITOPUTMOB, 3aBUCUMOCTD OT IMapaMeTpoB) (2 1)

IHNPAKTHYECKASA PABOTA NeS [locTtpoeHue BbIpaBHUBAHUN, PEKOHCTPYKIUS
(GUIIOTeHETHYECKUX  JIePEeBhEB  (CpaBHEHUE  JIOKAJbHBIX WM TJI00AJIBHBIX
BBIDABHMBAHUM, 3aBUCUMOCTh  BBIDABHUBAHHMS OT  I[apaMETpPOB, OILICHKA
CTATUCTUYECKOUN 3HAUMMOCTH) (2 4).

IMMPAKTUYECKASI PABOTA Ne6 PaGora ¢ 0OaHKOM MpOCTPAHCTBEHHBIX
ctpyktyp PDB (2 u)

IMPAKTUYECKASI PABOTA Ne7 Crpykryper OenkoB  (RASMOL,
SwissPDBViewer). Pabora ¢ nmporpaMmoii Buzyajn3anui MakpoMmoJjekyi RasMol
I (2 9).



IMPAKTUYECKASA PABOTA Ne8 AHHOTHpPOBaHME MOCIEAOBATENBHOCTH
(mouck GeoK-KOIUPYIOMIUX 00J1acTeH, MOUCK (DYHKIIMOHATBHBIX calTOB) (2 1)

IMPAKTUYECKAS PABOTA N9 Bropuussie ctpyktypsl PHK (2 u)

HHT.YYEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOIIUXCSI

V4eOHO-METOIUYECKOE oOecrieueHue CaMOCTOSATEIILHOU paboThI
obyuaromuxcs 1o aucnuminHe «lInformation research in biotechnology /
NudopmarimonHpie  UCCleqOBaHUs B OMOTEXHOJOTHHM»  TPEJACTABICHO B
[Tpunoxenuu 1 u BKiIro4aer B ceOs:

MJIaH-TPpaQUK BHITIOTHEHUS CAMOCTOSITEIbHON paOOThI MO TUCIUIUIMHE, B TOM
YHUCIie TPUMEPHBIE HOPMbI BPEMEHU Ha BHITIOJTHEHUE 110 KAXKJIOMY 3aJIaHHIO;

XapakTepUCTUKa 3aJaHul i1 CaMOCTOSITEIbHOM pabOThl CTYACHTOB U
METOJIMYECKUE PEKOMEHIAIINU 110 UX BBINOJHEHUIO;

TpeOOBaHUS K  IPEICTaBICHUIO u 0hOpPMIICHUIO  PE3yJIhTaTOB
CaMOCTOSITeIIbHOM PaOOTHI;

KPUTEPUU OLICHKHU BBITTOJTHEHHUS CAaMOCTOSITEIbHOM pabOTHI.

IV.KOHTPOJIb JOCTUXKEHMS LIEJIENA KYPCA

No Kontponupyemsie OueHouHbIE CpeacTBa -
n/m | Monynu/ pasaensl / Kozp! u aTamnst HauMEHOBaHHE
TEMBbI TUCITUTUTAHBI (dbopMUpOBaHUS TEK YL POMEKYTOUHAS
KOMIIETSHIIUA KOHTPOJIb aTTecTanus
1 Paznen 1. [Ipeamer OK-8; 3HaeT 11eJH, CEeMUHap, OK3aMeH
OMOMH(pOPMATHKH. OIIK-4; | 3amauu u ompoc, Bompocsr 1-5
[1IK-16 | MeToxabl Htoroserii Tect
ououHpopmaTu pUIIOKEeHUE 2
KU
Ywmeer TBOpPYECKOE
UCIIOJIb30BATh 3a/laHue,
METO/TBI KOHTpPOJIbHAs
ouonndopmaru | pabota
KA JJTS
pelieHus
HAy4YHBIX U
MIPHUKIIATHBIX
3amad
arpoIuIeBOn
OMOTEXHOJIOTHH
Bianeer CeMHHap,
aKTyaJIbHBIMU MPaKTUYECKOE
npobiemMaMu 3aJlaHue,




ououndopmaru | pedepar

KH
Pasznen 2. OK-8; 3Haer 0a3bl JoMalHee DK3aMeH
Wudpactpykrypa OIIK-5; | naHHbIX 3aJlaHue, Bomnpocsr 6-12
OMoMH(pOPMATHKH. ITIK-16 | GenBank, CeMHUHap, HroroBslii TecT

EMBL, [Ipunoxenue 2

SwissProt, PIR,

TrEMBL, PDB

Ymeer KOHTPOJIbHAS

UCIIOJIb30BATh pabora,

dhopmatsl pedepar

sammcu FASTA,

BLAST,

GenBank, PDB.

Bnaneer CEMHHap,

crocobamu PAKTHYECKOE

MIPEIOCTABIICHUS | 3a/laHUE

nHpopManuu o

MOCJIEI0BATEIbH

OCTAX
Pasgen 3. Merons! | OK-8; 3HaeT METObI TECTOBLIE 3auer
ouounpopmanuonno | OIIK-4; | 6uoundopmanu | 3amanus, Bomnpocsr 13-33
ro aHajan3a. OIIK-5; | onHOro aHanM3a | ceMUHAp Urorossrii Tect

IIK-16 | Vmeer HHTEPBBIO, HPHUIIOXKEHHUE 2

MIPOTHO3UPOBATh | TECTOBBIE

CTPYKTYPHI, 3aJIaHus

byHKIIUH U

KJIETOYHYIO

JTOKaIHU3aI U0

0enKoB

Bnaneer TBOpPYECKOE

HaBbIKAMU 3a/laHue,

IPUMEHEHHUS pedepar

METOJIOB

ououHpopmanu

OHHOT'O aHAJIU3a
Pasnen 4. OK-8; 3HaeT CEMHHap, DK3aMeH
AKTyaJbHbIE OIIK-4; | akTyanbHBIC IOKJIaT Bomnpocer 33-46
poOIEeMbI [1K-16 | mpobaembl HToroselii TeCcT
O01OMH(OPMATUKH. ououHpopmaTu MPUIIOKEHNE 2

KU

Ywmeer CEMHHap,

BBIICTIATH U JTOKJIaJ

CUCTEMATH3UPOB

aTh OCHOBHBIE

POOJIEMBI

ononnpopmaTu

KH




Bnaneer JIUCKYCCH4,

HaBBIKAMU JIOMaIlHee
OTpENeIICHUs U | 3aJ1aHue
peneHus

npobem

ononnpopmaTu

KH

TurmoBble KOHTPOJBHBIE W METOJWYECKHUE MATEPHUAIIbI, ONPEAEISIONINE
MPOLIETypbl OIICHUBAHUS 3HAHUHN, YMEHUH, HABBIKOB U (MJIM) OIbITA JAESITEIIbHOCTH,
a TakKe KPUTEPHUH W TIOKA3aTeN, HEOOXOIUMBIC ISl OIEHKH 3HAHWM, YMEHUH,
HABBIKOB U XapaKTEPHU3YIOIIHME 3Tamnbl (POPMHUPOBAHUS KOMIIETCHIIMN B IMpOIECCe
OCBOEHUS 00pa30BaTEIIbHOM MPOrpaMMBbl MpeacTaBiIeHbI B [Ipunoxenun 2.

V.CIIUCOK YYEBHOM JINTEPATYPbI U UHO®OPMAIIMOHHO-
METOIUYECKOE OBECHEYEHHME JUCHUIIVINHBI

OcHoBHas JquTepaTypa
(onexmponnwvie u newammvie uzoanus)
1.  Jleck A. Brenenue B 6noundopmatuky. / A. Jleck; nep. ¢ anri. — M.:

BMHOM. JlaGoparopusle 3Hanus, 2015. — 318 ¢ (10 93xk3.)
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9B%D0%B5%D1%81%D0
%BA+%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%
D0%B5+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%B8%D0%BD%D1%8
4%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D1%8
3&theme=FEFU

2.  buoopranmyeckas xumust: yaeoHoe nocodre / [, I'. Kuoppe, T. C. I'onoBrkoBa,
C. JI. MeBuna [u gp.] ; HoBocuOupckuii HaIMOHATBHBIA HCCIIEOBATEILCKUIMA
rOCY/IapCTBEHHBIN yHUBepcHTeT, DakynbTeT ecrecTBeHHbIX Hayk. HoBocubOupcek: M3-Bo
HoBocrbupckuii YHHUBEPCHTET, 2011. - 480 C. (5 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:679690&theme=FEFU

JlonoJTHUTEIbHAA JTUTEpaTypa
(neuamuvie u U NeKMPOHHbIE U3OAHUS)


http://lib.dvfu.ru:8080/search/query?term_1=%D0%9B%D0%B5%D1%81%D0%BA+%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D1%83&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9B%D0%B5%D1%81%D0%BA+%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D1%83&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9B%D0%B5%D1%81%D0%BA+%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D1%83&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9B%D0%B5%D1%81%D0%BA+%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D1%83&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9B%D0%B5%D1%81%D0%BA+%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D1%83&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:679690&theme=FEFU
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aBTOpedepaTbl U HAyYHbBIC CTATHH.

~wbhdEe



http://kib.nsu.ru/?page_id=2837
http://kib.nsu.ru/?page_id=2837
http://www.bibliotech.ru/
http://book.ru/
http://elibrary.ru/
http://www.scholar.ru/

5. http://www.ict.edu.ru/lib/ KT nopTa. NudopmarmonHo-

KOMMYHHKAI[HOHHBIC TEXHOJIOTUH B 00pPa30BaHHH.
http://bio-x.ru/ aTepHET mopTaj mo OMOTEXHOJIOIHU
http://www.biotechnolog.ru/ Caiit Buorexnomorus

HI'Y. Dnexrponnas 6ubimoteka http://libra.nsu.ru/catalogue/;

. HI'Y. Hayunas snextponHnas 6ubanoreka http://libra.nsu.ru/scientificres/
0.2nekTpoHHO-OMOMMOTeUHas crcteMa «Jlanby http://e.lanbook.com/

http://e.lanbook.com/view/book/2024/pagel/ ObC "Jlanp"

EYo N

HepequL l/IH(l)OpMaIII/IOHHLIX TEXHOJIOTUH U nmporpaMmmMHoOro o0ecrneueHus

http://www.ncbi.nlm.nih.qov/BLAST

http://www.genome.jp/tools/clustalw/

http://www.ncbi.nlm.nih.qgov/Entrez

http://www.expasy.org/ Expasy

http://www.drive5.com/muscle/

http://evolution.genetics.washington.edu/phylip.html

Entrez cross-database search page — http://www.ncbi.nlm.nih.gov

buonH}opManmoHHbie pecypchl 111 TEHOMUKU U IPOTEOMUKHU —

http://www.expasy.org

9. buonorunueckue 0aHKU U 0a3bl JaHHBIX —

10.http://www.nsu.ru/education/i4biol/noframes/reviewdb.html

11.TIporpammsbl aHaMM3a MOJUHYKJICOTUIHBIX Y TTOJIUTICTITHTHBIX
nociaenosaTensHocTei - http://blast.ncbi.nlm.nih.gov

12.TIporpaMMbl MHOKECTBEHHOTO BBIPAaBHUBAHUS -
www.genome.jp/tools/clustalw/

13.Dopym mo MosekysipHo# Ouosoruu - http://molecularstation.com/

14.Unipro UGENE: [Dnextponnsiit nokymenT] (http://ugene.unipro.ru/ru).

15.WuctutyT OnonHGOpMaTHKU: [ DIEKTPOHHBINA JOKYMEHT |
(http://bioinformaticsinstitute.ru/).

16.CnpaBouynuk 1mo 6uonHpopmMaTHKe
http://www.cellbiol.ru/book/bioinformatika

O N O WNE



http://www.ict.edu.ru/lib/
http://bio-x.ru/
http://www.biotechnolog.ru/
http://e.lanbook.com/
http://blast.ncbi.nlm.nih.gov/
http://www.genome.jp/tools/clustalw/
http://molecularstation.com/
http://www.cellbiol.ru/book/bioinformatika

VI.METOANYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JUCIUIIJINHBI

W3noxxeHne TeopeTHyeckoro Marepuasa MpOU3BOAUTCS B (opMare JIEKIHM.
[TomyueHHass TakuM 00pa3oM TeopeTHueckas HH(OpMalMs 3aKperuisieTcss Ha
NPAKTHUECKUX 3aHATUAX, NpPU OOCYKIECHUHM TpeuiaracMoi MpernojaBaTesieM
TEOpPETUYECKOW TeMbl B Hauvasie KaXaoW JEKIUU BbIAEAsSeTCs 15 MUHYT s
IPOBEPKH YCBOEHUS MaTepuajia MPEIbIIYIIEro 3aHSATUS, OTBETOB Ha BOIPOCHI
cTyneHToB. llocne u3nmokeHuss HOBOro Marepuana eme 15 MuHyT ynensercs
BOIIpOCAaM 110 HOBOM UW3Yy4EHHOM Teme, pa30uparoTcs 3afaHus  JAJs
CaMOCTOSITENIbHOM paboThl. [l KOHCyJabTallMM MO Yy4eOHOMY Marepuainy Hu
3aJlaHAsIM HMHTEHCHBHO HCIIOJIB3YETCSl 3JIEKTpOHHas nouta. lIpenycmarpuBaercs
oOs3aTeNbHAsE CaMOCTOSTENIbHAs padoTa € JUTEPaTypoidl, peryiaspHbId 0030p
nyOnuKauii ¥ MaTepHalioB IO JUCHUIUIMHE B MEPUOJWYECKON IIpecce U
Nutepuere. Texkynmii KOHTPOJIb COCTOUT B ITPOBEPKE 3HAHUM CTYAECHTA [0 UTOTaM
MIPAKTUYECKUX 3aHATUN. {151 TPOBEPKH OCBOCHHOCTH TEOPETHUUYECKOTO MaTepralia
IPEeTyCMOTPEHO MPOBENECHNE KOJUIOKBUYMOB M KOHTPOJIbBHBIX paboT. B kauecTBe
IPOMEXYTOUHOTO KOHTPOJISI B KOHIIE CEMECTpa U3YUEHMs! TUCLUUIUIMHBI yYEOHBIM
IUIAHOM MPEIyCMOTPEH 3K3aMEH, KOTOpBIM MPOBOAMUTCS B YCTHOH (opMme.
DK3aMEHyeMbIil CTYJIEHT JOJDKEH OTBETUTh Ha JIBA BOMNPOCA AK3aMEHAIMOHHOTO
Owiera Mo TemMaM JAWCHUIUIMHBI W OTBETUTh Ha JIOMOJHUTEIbHBIE BOMIPOCHI
MPerno/1aBaTelis.

CamocrosiTenbHas paboTa MPOBOAMUTCS C UEIbIO YriayOJeHUss 3HAHUWU TI0
JUCLUUIUIMHE W NPEeIyCMaTpPUBAET: - YTEHHE CTYJIEHTaMH pPEKOMEHIOBAHHOU
JUTEPATYPBI U YCBOEHHUE TEOPETUYECKOIO MaTepHalia AUCUUIUIMHBL, - OJATOTOBKY
K TPaKTUYECKUM 3aHSATHUSM, YCTHBIM ONPOCaM U KOHTPOJILHBIM paboTam; - paboTy
¢ MHTepHeT-uCTOYHUKAaMU; - MOATOTOBKY K cladye MpaKTHUECKUx paboT, caaue
sk3ameHa. [lnaHupoBaHue BpeMEHU Ha CaMOCTOSITENbHYIO paboTy, HEOOXOIUMOTO
Ha M3YYEHUE HACTOSIICH AUCIUIUIUHBI, CTYJIEHTAaM JTy4llle BCETO OCYIIECTBIISTH Ha
BECh CEMECTp, MpelycCMaTpHUBasi MIPU 3TOM PETYJISIPHOE OBTOPEHUE MPOUIEHHOTO
maTepuana. Marepuall, 3aKOHCIIEKTHUPOBAHHBIM Ha JIGKIUSAX, HEOOXOIUMO
PErYISIPHO  JONOJHATH  CBEIEHUSAMHM M3  JIMTEPATypPHBIX  HCTOYHUKOB,
NpeCTaBICHHBIX B paboueii mporpamme mucuuiuinabl «Information research in
biotechnology / Mudopmanmionnsie uccienoBanus B onorextHomgoruny». [1o kaxmoit
U3 TeM ISl CAMOCTOSTENIbHOTO M3Y4Y€HUs, TPUBEIACHHBIX B pabouell mporpamme
JUCUUIUIMHBI CIEAYeT CHayaja NpOYUTaTh PEKOMEHIOBAHHYIO JUTEPATYPY U MPHU
HEO0OXOJMMOCTH COCTaBUTh KPATKUN KOHCHEKT OCHOBHBIX MOJOKEHUW, TEPMUHOB,
CBEJCHU, TPEOYIONIMX 3alOMHUHAHUS U SIBISIFOIIMXCS OCHOBOIOJIATAIOIIMMU B
3TON TeMe U JJIsl OCBOCHHUS MOCIEIYIOIINX pa3aenoB Kypca. PaboTta ¢ KOHCIIEKTOM
JEKIUA - MPOCMOTPUTE KOHCHEKT Cpa3y IOCJHE 3aHATUH, OTMEThTE MaTepHall



KOHCIEKTA JIEKIWW, KOTOPBIA BBI3BIBACT 3aTPYAHEHHMS JUIsl IOHHMAaHUS.
[lonblTaliTech HAWTH OTBETHl Ha 3aTPYJHUTEIBHBIE BOIPOCHI, HCIOJb3YS
pPEKOMEHAYEMYIO JUTEpaTypy. Eciam caMocTosATeNbHO HE YJaJIoCh pa3o0paThCs B
maTtepuane, CcQPOopMyJIuUpyHTe BOHNPOCHI M OOpaTHTECh 3a IOMOIIBIO K
MPENOAaBaTEN0 Ha KOHCYIbTAlMU WK OnvKaiiieit nekiun. PerynsapHo oTBoanuTe
BpeMs JUIsl IOBTOPEHHUSI ITPOMAEHHOTO MaTepHUaa, IPOBEPSIs CBOU 3HAHUSA, YMEHUS
Y HaBBIKY 10 KOHTPOJIBHBIM BOIIPOCAM.

VII.MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CHUTIIIAHBI

B nanHOM pasznene mpUBOASTCS CBEIEHHS O MAaTE€pUATbHO-TEXHUYECKOM
oOeclieyeHUU JUCHMIUIMHBI (C  yKa3aHWEM HauMEHOBaHUs MPUOOPOB W
000pyZ0BaHUs, KOMIBIOTEPOB, YYEOHO-HATISAHBIX MOCOOMH, ayAMOBU3yabHBIX
CPEICTB,  ayJIUTOpHUM, CHEIUAIbHBIX  MOMEIICHHI), HEOOXOJUMOM  JUIs
OCYUIECTBJIEHHUSI 00pa30BaTEIBLHOTO NpOLEcca MO AUCLMILINHE.

Jlabopatopuss  oOumieil  OMOTEXHOJOrMM  MHILEBBIX  MPOIYKTOB:  T.
BnaguBoctok, 0. Pycckuit m. Asikc 1.10, Kopnyc 25.1, ayn. M 311. YueGnas
ayIuTOpHsl IS TIPOBEACHUS 3aHIATHH JICKIIMOHHOTO THIIA, MPAKTHYCCKUX M
7a00paTOPHBIX  3aHATUH, TPYNIOBBIX W WHIWBUAYAIbHBIX KOHCYJIbTAIIHM,
TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAINH.

VYuebnas mebenb Ha 25 pabounx mect, Mecto nipenogaBaress (CTod, CTyHN),

AHanuTH4eckoe M TexHosiorudueckoe obopymoBanue (M311): [lentpudyra
MousioyHas ¢ HarpeBoM LJIM 1-12; Tepmocrar sxkuakoctHbiii LOIP Lt-208a, 00beM
8m, 120x150/200mm; Ananuzatop kauectBa moJioka Jlaktan 1-4 mon.230; PH-
METp-MIUTUBONIBMETp co mrTatuBoM pH-150MU; Becmt BCIT 1.5-2-3T;
XonogunsHuk "Okean-RFD-325B"; llIkad cymmnbHbIl, Kamepa U3 HEPXK. CTaNH,
581; murta snektpuueckas meuta 1114 101-226589; MarautHas memanka [19-
6110 ¢ momorpeBom; BuckozumeTp BHX-0,3-XC3 (d-1.41) xanumisipHbIi
crekyistHHBIN; [ITatus [19-2710 nabop. a5 610peToK.

MyneTumenuitnoe  obGopynoBanue:  Monobmok  Lenovo  C360G-
134164G500UDK; Dkpan c anekrponpuBogoM 236*147 cm Trim Screen Line;
[TpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;



[Toncucrema crenuanu3upoBaHHBIX KpemeHuit obopynoBanus CORSA-2007
Tuarex; [logcucrema BUeOKOMMYyTaluu: MaTpuuHblii kommyTtarop DVI DXP 44
DVI Pro Extron; ymmuautens DVI mo Butoii mape DVI 201 Tx/Rx Extron;
[loncucrema ayAMOKOMMYTallMM W 3BYKOYCWJICHMS; aKyCTHYECKash CHUCTEMa s
notonounoro wmoHtaxa SI 3CT LP Extron; MukpodoHHas mneTauyHas
pamuocuctema YBY nuamazona Sennheiser EW 122 G3 B coctaBe 6€CipOBOIHOTO
MUKpooOHa M TpuUeMHHUKa; IudpoBoi aynuomnporeccop DMP 44 LC Extron;
CereBoii konTposuiep ympasieHusi Extron IPL T S4; 6ecnpoBognbie JIBC s
oOyuaronuxcs odecreyeHbl cucteMoil Ha 6a3e touek gocrymna 802.11a/b/g/n 2x2
MIMO(2SS).

KomnreroTtepnsiii knacc: r. BmaguocTok, 0. Pycckuii 1 Asikc 1.10, Kopryc
25.1, ayn. M612. YueOHas ayguTopusi JJisi TPOBEACHUS 3aHITUN JIEKIIHOHHOIO
TUIA, MPAKTUYECKUX 3aHATHM, TPYNIOBBIX W WHIAMBUIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM arrectanuu. YdyeOHas mebOenb Ha 22
pabounx mecta, Mecto mpenoaaBarens (croi, cTyi), Monoosok HP ProOne 400
G1 AiO 19.5" Intel Core i3-4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB
Windows Seven Enterprise - 22 mrykwu; [IpoBoanas cetb JIBC — Cisco 800 series;
oecnipoBonbie JIBC nis oOydaromuxcss oOecredeHbl CHUCTEMOM Ha 0a3e TOYeK
noctyna 802.11a/b/g/m 2x2 MIMO(2SS).

JI1st caMOoCTOSITENbHOM PaOOThI CTYJIEHTOB UCIOJIB3YIOTCS:

KOMIIBIOTEepHBINA Ki1acc T. BiaaguBocTok, o. Pycckuii n. Asikc 1.10, Kopmyc
25.1, ayn. M621. YueOHas ayauTopusi JJisi MPOBEICHUS 3aHATHI JIEKITMOHHOTO
TUMA, TPAKTUYECKUX 3aHATUN, TPYIMIOBBIX U WHAWBUIYAIbHBIX KOHCYJIbTAIWMH,
TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM arrectanuu. YdeOHas mebenp Ha 17
pabounx Mmect, Mecto npenogaBatens (cron, ctyn). Monobsnok Lenovo C360G-
134164G500UDK 19.5" Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mtyk; IIpoBoanas cets JIBC —
Cisco 800 series; 6ecipoBoanbie JIBC mist oOydaronuxcst 06ecriedeHbl CUCTEMOM

Ha 0a3e Touek moctyma 802.11a/b/g/n 2x2 MIMO(2SS)



yuTanbHbIe 3a7bl HayuHoit Oubmmoreku JIBOY ¢ OTKpPBITBIM JOCTYIIOM K
donay (xopmyc A - yposeHsb 10). OOopyaoBaHue UYMTAIBHBIX 3a0B Hayunoi
oubnnorexku JIB®Y: Monobaok HP ProOme 400 All-in-One 19,5 (1600x900),
Core 13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1
Wty Ckopoctb noctyna B MaTteprer 500 Mout/cex. Paboune mecta jj1s JiroAeH ¢
OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3J0POBbs OCHAIIECHBI JUCIUICSIMA U IPUHTEPAMU
bpaiins;  o0opyaoBaHbl:  MOPTATUBHBIMU  YCTPOWCTBAMHM  JUIsl  YTCHUS
IJIOCKOTIEYATHBIX  TEKCTOB, CKAHUPYIOIIMMHA W YUTAIOIMMH  MAalIMHAMHU
BUJICOYBEIIMYUTEIIEM C BO3MOXHOCTBIO PETYJSALIMM  LBETOBBIX CIIEKTPOB;
YBEIMYUBAIOIIUMHU ANEKTPOHHBIMU Tynamu u YJIbTPAa3BYKOBBIMU

MapKUPOBIIMKAMH.

.HI/II_IGH?»I/IOHHOG IIpOorpaMMHOC obOecrieueHme YCTAHOBJICHHOC Ha IIK

HaumenoBanue Bepcus Haznauenue

MIPOrPaMMHOr0 KOMILIEKCa

Microsoft Office 2010 14.0.6029.1000 | OducHbIii makeT

po¢heCCHOHANIBHBIN TITIOC

7-Zip 9.20.00.0 OOyuaromuii KOMIUIEKC
nporpaMmm

Abbyy FineReader 11 11.0.460 OOyuaromuii KOMIUIEKC
porpaMmm

Adobe Acrobat XI Pro 11.0.00 OOy4Jaromuii KOMITJICKC

IporpamMm
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IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadoThI

Ne | Bua camocrositesibHoil | [lata /Cpoku | IlpumepHbie ®opma
n/n padoThI BBINIOJIHEHU S HOPMBI KOHTPOJIsI
BbINIOJIHEHU S

1 Brinaua tem pedeparon 24 Henens 15 DK3aMeH

2 [Ipenocrapnenue miana 25 nepnens DK3aMeH
(ornaBneHue)

3 CocraBnenue 26uenens OK3aMeH
oubnuorpaduu o
3aIaHHOU TemMe

4 [Toxroroska moxiama 27-28uenens 6 DK3aMeH

5 ITonroroBka K 29uenens 4 DK3aMeH
KOHTPOJILHOM paboTe

6 KoncnektrupoBanue 30 Henens 2 DK3aMeH
MoHoTrpaduit

7 TectupoBanue 31-32 nepens 5 DK3amMeH

8 3amura pedepaToB 33 Henens 4 DK3aMeH

PexomeHaanuu mo caMmoCTOATEIbHOM padoTe CTYACHTOB

PedpepupoBanue yuyeOHOM W  HAydyHOW  JMTEpaTypbl  MPEIOIaraet

yrayOJeHHOE M3Y4YEHUE OTAENIbHBIX HAy4YHBIX TPYAOB, UYTO JOJIKHO OOECIEYUTh
BBIPAa0OTKY HEOOXOJMMBIX HABBIKOB pabOThl Haja KHurou. Bcé€ 310 Oyner

CIIOCOOCTBOBATh  PACHIMPEHHIO HAYYHOTO  KPYro3opa, TMOBBIIICHUIO  UX
TEOPETUUECKON MOATOTOBKU, ((OPMUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.
Jnst pedepupoBanus TpeayiaraloTcs  ydyeOHble TMOCOOWsA, OTIEIbHBIC

MOHOTpaduyecKkue HCCIeOBaHUS M CTaTbu IO BOMIpPOCAaM, MPEILyCMOTPEHHBIM
nporpamMmoit yueOHou nucuuiuinHbl. [Ipu nonbope nuTeparypsl M0 BHIOPAHHOMY
BOIIPOCY HEOOXOAMMO OXBAaTUTh Ba)KHEWIIME HAINpaBIEHUS pa3BUTHUS JIaHHON
HAayKd Ha coBpeMeHHOM 3Tamne. Ocoboe BHUMAHHME YIENSATh TEM JINTEPATypPHbIM
UCTOYHHUKAM, KOTOpble (NMPSMO WJIM KOCBEHHO) MOTYT OKa3aThb HOMOUIb
CHELUAINCTY B €ro NpakTUYECKOM nesreqpHOCcTH. OIHAKO B JAHHBIM pasnen
BKJIFOUEHBI TaK)Ke paObOThl U OTJENIbHbIE UCCIIECIOBAHUS 110 BOIIPOCAM, BBIXOASIIUM
Otry JnuTepatypy pPEKOMEHIYyeTCs

UCIIOJIb30BaTh MpPHU KEJIAHUM PACIIMPUTH CBOM 3HAHHMS B KaKOM-TMOO OTpaciu

3@ TOpenenapl  M3y4aeMOM  JUCLUIUIMHBL.
HAYKHU.

Hapsany c¢ nureparypol mno oO0mmMm BompocaM JJisi  MarucTpaHTOB
npeanojaraercs Jureparypa ¢ yu€rom npoduis HUX TpodecCHOHATbHON
NeATEeTLHOCTH, NO0OBITass camMoCTOATeNnbHO. He Bcs mpemiaraemasi wmrepaTrypa
paBHO3HAYHA MO COJIEPYKAHUIO i 00BEMY, MTOATOMY BO3MOXKEH PA3TUYHBIA TIOIXO]




K e€ u3yueHuto. B omHOoM cimyuae 3TO MoxeT ObITh oOmiee pedepupoBaHue
HECKOJIBKUX JIMTEPATYPHBIX HCTOYHUKOB PA3JIMYHBIX aBTOPOB, MOCBSIICHHBIX
PACCMOTPEHHUIO OJHOTO M TOTO € BOMpPOCa, B JAPYrOM Ciy4ae — JI€TajbHOE
u3ydeHue U pedepupoBaHuUE OTHOM U3 PEKOMEHIOBAHHBIX PabOT WIM Jaxe
OTIENbHBIX €€ pa3feioB B 3aBUCHUMOCTH OT CTEMEHHM CIOXHOCTH BOIpOCca
(mpobsiematukm). s TOro 4To0BI PpEMINTh, KaK MOCTYNHUTh B KaXKJOM KOHKPETHOM
cllydae, clieZlyeT IPOKOHCYJIbTUPOBATHCS C MPENOIaBaTEICM.

Br160opy KOHKpeTHOU paboThl 11 pedeprupoBaHus TOKHO MPEANICCTBOBATH
JIeTaIbHOE 03HAKOMIICHHE C MepEeYHEM BCel JIUTEpaTyphbl, IPUBEACHHONW B y4eOHOU
nporpamme auciUIUiuHbl. C  BBIOpaHHOW pabOTON pPEKOMEHAYeTCs BHauaje
O3HAKOMUTBHCS MyTEM MPOCMOTpPA MOA3aroJIOBKOB, BBIJICIICHHBIX TEKCTOB, CXEM,
Tabaul, OOIMX BBIBOJOB. 3aTeM €& HEO0OXOJMMO BHUMATEIBHO W BIYMYHUBO
(BHUKAsE B HMJIEM W METOJBI aBTOpa) MPOYMTATh, JEias IOMYyTHO 3aMETKH Ha
OTJICJIbHOM JIUCTE OymMaru 00 OCHOBHBIX TMOJIOKEHUSX, Y3JIOBBIX Bompocax. [locie
MPOUYTEHUS CJIETyeT MPOayMaTh COJEP)KaHWE CTaThU WM OTICIHHOW TJIABHI,
naparpada (ecnu pedb HAET O MOHOrpaduu) U KpaTko 3amucarh. J[0CIOBHO
CJIElyeT BBIMIMCHIBATH JIMIIL CTPOTUE OIpeaesieHus, (HOPMYIUPOBKH 3aKOHOB.
WNHuorna mosie3Ho BKIIOYUTH B 3alIUCh OJMH-IIBA MpUMeEpa i WUTIocTparuu. B
TOM CJy4dae, ©CIU BCTPETATCS HETOHSTHBIC MECTa, PEKOMEHIYETCS MPOYHUTATH
MOCJICTYIOIEe HM3JI0KCHHE, TaK KaK OHO MOJKET MOMOYb TOHSTH TPEIBLIYITUI
MaTepHa, U 3aTeM BEPHYThCS BHOBb K OCMBICIICHHUIO TTPEABIAYIIETO U3JI0KCHUS.

PesynpTaTom paboThI HAJ IUTEPATyPHBIMU UCTOUYHUKAMU SBJISIETCS pedepar.
Pedepar (ot natunckoro refero - moKiIambIBaTh, COOOINATH) — U3JI0KEHUE
CYITHOCTH Kakoro-ianbo Bompoca. Pedeparom (wim mnyOIu4HBIM JOKIIAIOM)
OOBIYHO HA3BIBACTCS JIOKJIAJ Ha 33JaHHYI0 TEMY MO ONpPEIeIEHHBIM UCTOYHUKAM;
NOAPOOHBIN Tepecka3 COMACp)KaHHUS KHUTH WM IEJIOr0o psia WCTOYHUKOB JIJIS
uHGOpPMAIIMU O HO- BOM JIUTEpaType. XOTs CMBICIOBOE 3HAYCHHE CI0Ba «pedepar»
MeperyieTaeTcsl Co CIOBOM «IOKIamy, pedepar siisercst 6oee BbICOKOU GopMoit
TBOpYECKOM paboThl cTyneHta. [loaroroBka k pedepaty TpedyeT TIIyOOKOro
3HAHHUS METOJOJIOTUYECKNX ¥ HAy4YHO-TIPAKTUYECKHX AacClEeKTOB H3ydaeMou
po0JIeMBI U BOIIPOCA, YMEHUE 00CTOSTEIHHO UX aHATH3UPOBATh.

[Ipu moaroroBke pedepaTta HEOOXOTUMO BBIICTUTH HaAMOOIEE BaKHBIC
TEOPETUUYECKHUE TIOJIOKEHUSI W OOOCHOBAaTh MX CaMOCTOSITENIbHO, OOpaias
BHHMAaHHE HE TOJBKO PE3YJIBTAT, HO U Ha METOAUKY, IPUMCHICMYIO TIPH U3YYCHUH
npoOemMbl. UTeHHE HAYYHOH JIMTEpaTyphl JOHKHO OBITh KpUTHYECKUM. [ToaTOMY
HA/JI0 CTPEMUTHCS HE TOJBKO YCBOUTH OCHOBHOE COJIepKaHWE, HO U CIIOCOO
JIOKA3aTeNIbCTBA, PACKPBITh OCOOEHHOCTH PA3IMYHBIX TOYEK 3PCHHS IO OJHOMY U
TOMY JK€ BOIIPOCY, OLEHHUTh TMPAKTUYECKOE U TEOPETHUECKOe 3HAYCHHE
pe3ynbTaTtoB pedepupyemoii paboTel. BecbMa kenaTenpbHBIM 3JIEMEHTOM pedepara



SIBJIIETCSI BRIPKEHUE CIyIIaTeaeM COOCTBEHHOTO OTHOIICHUS K UJIESIM W BBIBOJIAM
aBTOpa, IOJKPEIUICHHOTO ONPEICICHHBIMH apryMEHTaMH (JTUYHBIM OIIBITOM,
BBICKa3bIBaHUSAMU JAPYTHX UCCACAOBATEIICH U TIP. ).

Pedeparer  MoHOrpadwmii, JKypHaJbHBIX CTaTeH  HMCCIICIOBATEIBCKOTO
XapakTepa HEMPEMEHHO JIOJDKHBI COJAEpXkaTh, KaK YK€ YKa3bIBaJOCh BBIIIE,
oTpesieieHre Po0IeMbl M KOHKPETHBIX 3a71a4 UCCIICIOBAHUS, ONMCAHUE METOIOB,
MPUMEHEHHBIX aBTOPOM, a TAK)KE T€ BBIBOJIbI, K KOTOPHIM OH MPHIIENT B PE3yIbTATE
ucciaenoBanus. [lpemnnmaraemass nmrepatypa s pedepupoBaHUS TOCTOSHHO
OOHOBJISETCSL.

PexoMeHnayemasi TeMaTHKA U IlepedYeHb pedpepaToB
['enepanus u penenius nHGopmaIuu.
Oco0eHHOCTH TeHeTUYECKOU H(pOpMaIuu.
buoundopmalmonHsie JaHHbIE, CETU U 0a3BbI.
NCBI u cepBucs
dopwmarsl 3anucu Fasta, Genbank, PDB
EMBL
Swiss-PDBviewer
Koncrpyuposanue nparimepos s [1IP.

©ooN Ok whE

['eHOM yeoBeKa M MOCTTEHOMHBIE TTPOEKTHI.

10.I'eHOMHast TaKTHIIOCKOTTHSI.

11.biacTuHT NMoCie0BaTeIbHOCTEN HYKJIEMHOBBIX KUCTIOT U OEJIKOB.

12.Vicrionb30BaHUEe JOMEHOB TSI TIPECKA3aHUs CTPYKTYPhI i (PYHKITHH
OEJIKOB.

13.Metonb! npenckazanus 3 D cTpyKTypbl OSIKOB.

14 MonekynsipHasi (GPUIOTEHUS KaK CPEICTBO M3YUEHUS HBOJTFOIMOHHBIX CBS3CH
MEXIy OMOJIOTMUYECKUMU BUAMHU.

15.Mukpoappeit Kak CpeICTBO MaCCOBOTO aHAJIN3a dKCITPECCUH TCHOB.

16.9BoIOLMS MOJIEKYJI U OPTaHU3MOB.

17.®unoreHeTH4YECKOE IEPEBO KaK MAaTEMaTHUYECKUN OOBEKT

18.Mozaenu »BOJTIOLINHA

19. AnropuT™Mbl OCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

20.AnropuTmMuYecKue ~ TPOOJEMBbI  TIOMCKAa  ONTHMAJIBHOTO  JIepeBa,
bootstrapping, cormacoBaHue JepeBbhEeB

21.9Botonus Ha YpOBHE T€HOMa.

22.AHanu3 NOMyJIsSIIUOHHBIX JaHHBIX.

23.Cratucruka nocienoBarenbHocTei JJHK

24.Cratuctuka JIHK kak xapakTepucThKa reHoMa



25.BrrunciurenibHasg TeHOMHUKaA

26.MeTabonuueckasi peKOHCTPYKITUS
27.11o3u1IMOHHBIN aHaTN3

28.DBOITIOIHUS PETYJIATOPHBIX B3aMMOICHCTBHMA
29.9BoJtronus OEIKOBBIX CEMENCTB, X JI0JISI B TEHOME

MeTozmquKne YRa3zaHud AJs MOATOTOBKH K CEMHMHAPY, MPAKTUYC€CKUM
3AaHATUAM, HHINBUAYAJIbHbBIM 3aHATUIAM

Cemuuap (B mepeBOjie C JIATMHCKOTO '"paccamHuk') sBIsSETCS OAHOU w3 (opm
3aHATHI MO KakoMy-HHOyAb npeamery. Eciu nexkuus 3akiiaJblBa€T OCHOBBI
HAyYHBIX 3HAaHUU, JAET CTYAEHTY BO3MOXKHOCTb YCBOUTh HX B 000OIIEHHON
dopMe, TO CceMHHaphl M JIaDOPATOPHO- MPAKTUYECKUE 3aHATUS YIIyOJIsIOT,
KOHKPETU3UPYIOT U PACHIMPSIOT 3TU 3HAHHUA, IOMOTAIOT OBJIAJETh UMU Ha OoJiee
BBICOKOM YpPOBHE pEenpoAyKUMH M TpaHchopManuu. OTU (POpMBl y4eOHOTO
mporecca CHoCOOCTBYIOT 3aKpEIUVICHUIO YMEHHI M HaBBIKOB CaMOCTOSITEIIbHOM
paboTHI. Cemunap — rpynnoBoe 3aHsaTue. Ha3HaueHue ero CcoCTOMT B
yrayOJ€HHOM HM3YyYE€HUHM KOHKPETHOM IUCHUIUIMHBL. OH pa3BHBAET TBOPYECKYIO
CaMOCTOATEJIBHOCTh CTYJIEHTOB, YKPEIUIIET HMX HHTEpeC K HayKe, HAy4YHbIM
VCCJIEIOBAHMSIM, IIOMOIAaeT CBS3bIBATh HAYYHO-TEOPETHUYECKHE IIOJOKEHUS C
KHU3HBIO, COJIEUCTBYS BBIPAOOTKE MPAKTUYECKUX HABBIKOB paboThl. BmecTe ¢ Tem
CEMHUHApbl  SBISIIOTCSI  TaKKE€  CPEACTBOM  KOHTPOJIL HAaJ  pe3yibTaTaMu
CaMOCTOATENBbHON PAa0OTHl CTYIAEHTOB, CBOEOOpa3HON (HOPMON KOJIJIEKTUBHOTO
MOJIBE/ICHHUSI €€ WUTOrOB. YYacTHE B TPYIIOBBIX 3aHATHSIX paclIUpsieT OOILIUH,
npoecCUOHANBHBI W KyJbTYpHBIA Kpyrozop cryiaeHToB. CeMuHapbl —
nomnyJsipHas gopma opraHu3alii yueOHOro mnpoiecca, OAHAKO MOJArOTOBKA K HUM
SBJIIETCSL ISl CTY/IEHTOB HanOoJiee CIOKHBIM BHUJOM CaMOCTOSITENIbHOM paboThlI.
Kaxmoe cemuHapckoe 3aHSTHE — OTO HTOr OOJBIIONW IeJIeHANPABICHHON
CaMOCTOSITENIbHOM padOThI CTYAEHTOB 110 3aJaHUsIM Ipenoaasarens. B noknanax u
BBICTYIUJICHUSAX (713711170 CIIELIHATINCTOB 00001maroTcs pe3yJIbTaThl
CaMOCTOATENbHBIX HAOMIOACHUI W padoThl, MPOBEAECHHON MMM HaJl y4yeOHOU H
JIOTIOJIHUTENILHOW UuTepaTypoit. bosbioe obyuaroniee U pa3BuBarolee 3HaUYCHUE
CEMUHAPCKUX 3aHATUH COCTOUT B TOM, YTO OHHU MPUYYAIOT CTYACHTOB CBOOOJIHO
OTIepupOBaTh MPUOOPETEHHBIMH 3HAHMSIMH, JOKAa3bIBaTh BBIJIBUTAEMbIE B WX
JOKJIaJlaX M BBICTYIUICHUSIX TIOJIOKEHHUS, I[OJEMU3UPOBaTh C TOBAPHUILAMH,
TEOPETUUECKH OOBSCHATH KU3HEHHBbIE sBJIeHUS. [1o conmepikaHuio MOapa3AEsIioT
CEMUHAPCKUE 3aHSTHS Ha TPU OCHOBHBIE TPYMIBL: - B OJHOM CIy4ae UX LIEJbIO
ABJIIETCS YIiyOJIEHHOE M3yY€HUE OTIIEJbHBIX, HanOoJee BaKHBIX, BOIPOCOB TOU
WM MHOM TEMBI; - B APYIOM — BCEM TEMBI, €CIM MaTepuajl €€ He MPEICTaBIAET



OOMBIINX TPYTHOCTEHN; - B TPETheM — 0000IIeHNE BCEr0 N3YYEHHOTO MaTepuaa 1o
OO0JIBIIMM TEMaM MJIU J1aXKe pasjieiaM yueOHOM MporpaMmsl.

®opmsl poBeaeHus cemuHapa. 1. IloBropurenbHo-06001matomuii: - 000011eHne 1
CUCTEMAaTH3allusd 3HAaHUW M YMEHMM 10 H3y4aeMOM TeMme; - JUCKYCCHS; -
pa3BepHyTas Oecena; - JOKIAILI;, - pedepatsl; - AemoBas, CUTyallMOHHAs urpa. 2.
CeMuHap — U3yuyeHUE HOBOTO MaTepuaia: - U3y4eHHe HOBOTO MaTepuana, €Clid OH
JOCTYNEH [UIsl CaMOCTOATEIbHOW MPOpabOTKM CTYACHTaMH; - COOOIICHUS:
KOJUIEKTUBHOE YTCHHE UCTOYHHUKOB; - MPAKTUKYM; - KOHCYIbTauu. 3. CemuHap —
coueTaHue OOOOIIEHUS C M3yYEHHWEM HOBOTO MaTepHuaja: - U3y4€HHE HOBOIO
MaTepuaga ¢ ONOpOol Ha MMEIOLIUECS 3HAHUA 1O MPEAMETY, C HCIOJIb30BAHUEM
MEXIPEAMETHBIX ~CBSI3€M; - COoOOLIeHus; - JOKjIanupl; - pedeparsl; -
WHTETPUPOBAHHBIN CEMUHAD; - KOHCYJIbTAIIHS.

HyXHO OTMETHTBH, YTO CEMHUHApPbl XapaKTEPU3YIOTCSA, MPEXKIE BCETO, IBYMS
B3aMMOCBS3aHHBIMU TIPU3HAKAMHU: - CAMOCTOSITEIbHBIM HM3yYEHHEM CTYACHTaMU
IpOrpaMMHOTO MaTepuana; - OOCYXKICHHEM pe3ylbTaTOB WX IOCIETYIOIIeH
nesTenbHOCTH. Ha HUX CTyAeHThl ydyaTcsl BBICTyHaTb C CAMOCTOSITEIbHBIMU
COOOILIEHUSIMU, JUCKYTUPOBaTh, OTCTauBaTh CBOM CyxAeHHs. CeMUHaphI
CHOCOOCTBYIOT Ppa3BUTHIO IIO3HABATENIbHBIX YMEHUMW, TIOBBIILIEHUIO KYJbTYPHI
oOmeHuss. DP(PEKTUBHOCTh CEMUHAPCKUX 3aHATHI ONpENesieTcsl HE TOJIbKO
yMEIbIM BBIOOPOM MX T€M, HO M METOJaMHU MpoBeAcHHs. B mpakTtuke oOydeHus
MOJyYMIIM PACIpOCTPAHCHHWE CEMHUHApPhl: - PEIICHHWE CUTYallMOHHBIX 3ajad; -
pa3BepHyThIe Oecenbl; - TOKIAJbl, - pedepaTsl; - KOMMEHTUPOBAHHOE UYTEHUE; -
mucnyT. CeMHMHap TpPOBOAMTCS CO BCEM COCTaBOM TIPYMIbBI  CTYJEHTOB.
[TpenogaBaTens 3abMaroBpeMEHHO OIpenessieT TeMy, Leb, 3aJadd CeMHUHapa,
IUIAHUPYET €ro NpoBeAeHHE, (OPMYIUPYET OCHOBHBIE U JOIMOJHUTEIbHbIE
BONPOCHl [0 TEME, paclpeaenseT 3afJaHus C Y4EeTOM HHAWBHUIYaJbHBIX
BO3MOXXHOCTEH CTYJEHTOB W WX J>KEJIaHWH, MOAO0MpaeT ITUTEpaTypy, MPOBOIUT
WHAWBUAyAJIbHbIE ¥  TPYIIOBBIE KOHCYJBTAllMH, TPOBEPSIET KOHCIEKTHI,
dbopmynupyeT Tembl AOKIAmoB u pedeparoB. Hapsgy c¢ mnepeducieHHBIMH
CeMHHapaMu, IJIe MaTepuaj paclpeiesseTcss MEXIy OTICIbHBIMU CTYACHTaMH,
1eJ1eco00pa3HO MPOBOAUTh U TaKHWe, HAa KOTOPBIX ClelUaIbHbIe JAOKIAIUUKH HE
Bbiienstorcs.  [IpaBo  BBICTYIJIEHMST C  COOOLIEHUSIMM B 3TOM  Ciyd4ae
IPEIOCTABIISIECTCS MO YKEIaHUIO WK M0 BBI30BY MpernoaaBaress. Bo3MoxxHO 1 nHOe
MIOCTPOCHNE CEMHHAPOB: BCE CTYACHTHI TOTOBATCS MO €AMHOMY TUTAHY M U3Y4aroT
oOmmii A7 BceX 00beM MaTepuala, HO OTICNbHBIC MOYYaloT JOMOJIHUTEIbHEIC
WHANBUAYAIbHBIE 3a/aHus, YIIyOJsSIonMe COAEpKaHWe BOMPOCOB, TIPEIy-
CMOTPEHHBIX MPOrpaMMoN ceMuHapoB. lloAroToBka CTYAEHTOB K TPYMIOBHIM
3aHATUSAM TpeOyeT Oounblioi pabotel. [loaToMy aAeTanmpHBIA IUIAH KaXIIOTO
CEMHHAPCKOTO 3aHATHUS JOJDKEH OOBSBIATHCA U PA3bACHATHCA  yUaLTUMCS



3a0J7arTOBPEMEHHO: TPUMEPHO 3a JABE-TPU HENETW J0 €ro MpoBeAeHUus. Tema
CEMHUHapa M €ro IUlaH BO MHOTOM OMPEIENSIIOT HAMPaBiICHHOCTh 3aHATUA, (popmy
€ro MpoBeJeHUs, ILeNd M 3aJadyd. Bce 3aBUCHT OT TOro, HACKOJBKO OHHU
OPUEHTUPYIOT CTYACHTOB Ha CaMOCTOATENbHOCTh CYXACHUH, MOCTAaHOBKY
BOIIPOCOB, MOKMCK OTBETOB Ha HUX. CeMHUHApCKOE 3aHATHE HE UMEET HUKAKOTO
CMBICJIA, €CJIM BBICTYIUICHUSI CTYJCHTOB CBOJSTCA K MPOCTOMY TIepecKasy
y4eOHUKOB 0€3 MOKHOTO aHaiu3a W OO0O0OIIEeHUS H3y4yaeMOoro marepuaia.
Jlokiansl U cOOOIIEHHST HA CEMUHAPCKUX 3aHATHUSIX JOJKHBI BBI3bIBATH BOIPOCHI,
JKEJTaHUE BBICTYNUTh C JIOMOJHEHHEM WM OINPOBEpPKEHHEM. X0l 00CYKIEHUs
COOOIICHHII HAa CEeMHUHApe HampaBiseTcs NpernojaBareieM, uYTOObl BHHUMAHHE
CTYJICHTOB HE ObUIO OTBJIEYEHO OT TOTO OCHOBHOTO, YTO OIMPEAEIIEHO €ro TeMOMU.
Ho »T0 HM B Kakoil Mepe HE HCKII0YaeT HEOOXOJAMMOCTH B psiie cllydae
paccMOTpETh Ha CEMUHAPE BO3HUKIIUE B X0OJI€ 0OCYKICHUSI OCTPBIE U BOJHYIOIINE
BOIpoCckl. OHU UMEIOT OOJBIIOE TMO3HABATEIBLHOE M BOCIHUTATEIbHOE 3HAYEHUE,
XOTS ¥ HE TIPEAYCMOTPEHBI IJIAHOM 3aHSTHUS.

3agauM mpenojaBaTeNs NPH MOJATOTOBKE U MPOBEICHUH CEMUHApA: COCTaBUTh U
Pa3bIACHUTH CTYJACHTAM €ro IUIaH, HAMpaBUTh MX CAMOCTOATEIBHYIO palboTy IO
MOATOTOBKE K  ceMHHapy  (NMpOBEACHUE  KOHCYJIbTAllUM, IpOBEPKA
MOATOTaBJIMBAEMBIX JIOKJIAJIOB U COOOIIEHUN), PYKOBOAUTH XOJO0M OOCYXIACHUS
MOCTaBJICHHBIX BOIIPOCOB, BBICTyHaTh ¢ 3akitoueHueM. llenb ero — eme pas
MOAYEPKHYTh YCJIOBHBIE BOINPOCHI TEMBI, JaTh HCUEPIbIBAIOIINE OTBETHI Ha
BO3HUKIIIME Y CTYJACHTOB BOIPOCHI, & €CIM OHU ObLIM pa3penieHbl B XOJIe
oOCyXXJIeHUsI, TOATBEPJIUTh HaiJiecHHOe pemienue. [Ipu TakoM TOCTpOEHUU
KOKJIOTO CEMHHAPCKOTO 3aHSATHUS OHO OYJeT OTIMYaThCsl 3aKOHYECHHOCTHIO
conepxxanusi. OOpasen; mpoBeneHus ceMuHapoB CeMHMHAp OTKpPHIBA€T BBOJHOE
CJIOBO TIPEMNO/IaBaTelisi, KOTOPbIA (POpMYyIHUPYET 1eJIM U OCHOBHBIE 3a/1a4 3aHATHS,
JaeT KpaTKyl XapaKTePUCTUKY TEMbl, TOJAYEPKUBACT €€ MPAKTHUYECKYIO
3HAYUMOCTb. bDOJBIIyI0 pOJb NOpPU 3TOM HIPAET SMOLMOHAIBHBIA HACTPOU
npenoAaBaresisa. [lociie BCTYNUTENBHOrO CJOBa OKENAMOIIMM  IpeJjiaracTcs
BBICTYIIUTh WJW OCBETUTHh TIEPBBIM Bompoc TaHa. [l obecnedeHus
KOJUICKTUBHOTO OOCY)XJICHHsI BBIJIBUHYTOH MpOOJIEeMBl K TpyNmne TOJE3HO
oOpaTtuThCs ¢ Borpocamu: "Kakue J0MoTHEHUST HE0OX0AMMO clienaTh U nodemy?",
"C 4eM BBl HE COTJIACHBI B COOOINECHUSIX BaIlllUX TOBapuIed u mouemy?" W T.1.
3aBepiiaeTcs CEMUHAp 3aKIIOUUTENIBHBIM CJIIOBOM MperojiaBaTens, KOTOpoe
npejcTaBisgeT coboi oopaszel aHanu3a U 00001eHrs. OHO TPU3BAHO TOABITOKUTH
paboTy cemuHapa, 4eTko chopMyJIUpPOBATH TJIaBHBIE OIICHKH, YKa3aTh HEJOCTATKH,
a TaK)Ke TO, Yer0 HE YWIM BBICTYNABIIWE W HA YTO CIEAyeT OOpaTUTh BHUMAaHUE.
Jlnst  oOnerueHuss CaMOCTOSITENIBHOW pabOThl B TMOATOTOBKE K CEMHUHAPY
npenojaBaresib JOHKEH IMO3HAKOMHUTh YYalllUXCSl C TEXHUKOM U KyJIbTypoHu



y4e0HOTO Tpy/la ¥ MMOATOTOBUTH B MIOMOIIH CTYACHTAM METOIMYECKHUE Pa3padOTKH.
[IpoBenenre ceMHMHApPOB MOXET OBITh COCTAaBHOM YacThiO  JIGKIIMOHHO-
CEMUHAPCKON CHUCTEMbl OOY4YEHHUs, pacCIIUPAIONIeH 00J1acTh HMX MPUMEHEHUS.
JIro6oi1 BUA ceMuHapa JUIIb TOT/A JOCTUTaeT CBOEHM LeNu, KOorja CTYACHTHI
TIIATEIBPHO TOJATOTOBJICHBI. BBISICHUB TeMy CceMHHApa, O3HAKOMHBIIHCH C
PEKOMEHIOBAaHHOW JIUTEPATYpOr W 3aJaHHSIMHU, CTYJACHT HAYMHACT CBOIO PabOTy
10 TMOATOTOBKE K ceMuHapy: 1) mimaHupoBaHue pabOTHI: OmMpenenserca oO0beM
JUTEPATYPHI, METOAMKA MOATOTOBKA K CEMUHAPY, CPOKU BBITIOJTHEHUS; 2) YTCHUE
JUTEPATYphl: HAYMHACTCS C OCHOBHBIX MCTOYHUKOB (YYEOHHK, JIEKIUs) U
3aKaHYMBaeTCs paboTOW Haja JOMOJIHUTENIbHOM JUTepaTypoil; 3) BBIIUCKU:
JIENaoTCs M0 KaXJIOMY IYHKTY IUIaHa, OTpabaThIBAIOTCS 3amucH JIeKIuil; 4)
COCTaBJISICTCS TIJIaH BBICTYIUICHHS, TOTOBATCS IUTATHI, TE3WCHl. [lmaH momoraet
CTYACHTY OpraHHW30BaTh CBOIO pabOTy HaJ TEMOMW, NENaeT €ro OTBETHl Oojee
IeJICHANPABICHHBIMHY, JIOTUYHBIMH, TTOCIIEIOBATEILHBIMY, TOKa3aTeIbHBIMU. Kak
y’K€ 0TMEYaJioCh BBIIIE, HA CEMUHAPAX 3aCIyIIUBAIOTCS AOKIaAb! U pedepartsl. 1o
MOPYYECHUIO TpernojaaBaTens (WM >KEeaHWI0) CTYACHTHl 3apaHee TOTOBATCA K
BBICTYIUICHUIO B KayeCTBE JOKJIAJYUKOB (COMOKIQTYMKOB) TO KOHKPETHBIM
BOIIPOCAaM H3y4yaeMoW TeMbl. B /oKiane BBIACNAIOTCS TPU OCHOBHBIE YaCTH: -
BCTYNMUTEJIbHAS, B KOTOPOH OMpenessieTcsl TeMa, €€ METOI0JIOTHYECKasi CYIITHOCTb,
CTPYKTypa M COAeprKaHWe, TTOKA3hIBACTCs, KAaK OHA OTPAKECHA B TPYyJaxX YUYCHBIX; -
OCHOBHAsI YacTh COJCPKHUT H3JI0OKEHHUE H3y4aeMOW TeMbI (JKEJIaTeIBbHO B TIPO-
0JIeMHOM TUTaHe); - 00001IaroIIas — 3aKII0UYEHUE.

B mpoBenennn ceMuHapa HCHOJB3YIOT UM Takue €ro (opMbl, Kak IUCIYT,
JUCKycCcUs. 3JHAYCHHE ClIOBa «AucIyT» (Jiat. disputare — paccykuartb, pa3ouparh,
CIIOPUTH) TPEANojaraeT BBICOKYIO YMCTBEHHYIO aKTHBHOCTh €r0 YYaCTHHUKOB.
CeMuHap- IUCIYT NPUBUBAET CTYJCHTAM YMEHHUS BECTH IMOJIEMHKY, 00yMbIBAThH
oOcykIaeMplii MaTepuall, 3allUIIaTh CBOM B3TJISIABI M YOCKICHUS, JTAKOHUYHO M
oOpa3HO wu3jaraTh CBOM MBICIH, YYUTh OOpPOTHCS C OUIMOOYHBIMH, JIOKHBIMHU
B3TJISAIaMH, aHATM3UPOBATh MIOHATHSI M JTOBOJIBI, OOHAPYKHUBATh UX CIa00CTb.

Ilepeyenb mpakTH4YecKHX padoT

[IPAKTUYECKAS PABOTA Nel CpezictBa paboThl ¢ Oankamu nanubix | (Entrez)
[TPAKTUYECKAS PABOTA Ne2 CpenctBa pabotsl ¢ 6ankamu aanubix |1 (SRS)
[TPAKTUYECKAS PABOTA Ne3 Cepuc GeneBee. OcHoBHbIE ToJig 3amucu
SwissProt ITIPAKTUYECKASI PABOTA Ne4 Tlouck romMo0roB (MHTEPIpPETAIUS
PE3yNbTATOB, CPABHEHUE AJTOPUTMOB, 3aBUCUMOCTD OT ITAPAMETPOB)



[TPAKTUYECKAS PABOTA Ne5 IloctpoeHue BbIpaBHUBAHWUW, PEKOHCTPYKLMS
(GUIOreHEeTUYECKUX  JIEPEBbEB  (CPAaBHEHHME  JIOKAIbHBIX M [JI00AIBHBIX
BbIDABHUBAHUM, 3aBUCUMOCTh  BBIpaBHUBaHUS OT I[apaMeTpoOB,  OIICHKA
CTATUCTUYECKON 3HAUMMOCTH)

[TPAKTUYECKAS PABOTA Ne6 PaGota ¢ 6aHKOM HMPOCTPaHCTBEHHBIX CTPYKTYP
PDB

[TPAKTUYECKAS  PABOTA  Ne7  Crpykryper  6enkoB  (RASMOL,
SwissPDBViewer). Pabora ¢ nmporpaMmoii BU3yaJi3auu MakpoMojekys RasMol
I

[MPAKTUYECKAS PABOTA Ne8 AHHOTHMpOBaHHE IMOCIEI0BATEILHOCTH (ITOUCK
0€JIOK-KOUPYIOMUX 00J1acTel, MOUCK (HYHKIIMOHATBHBIX CATOB)
[NPAKTHUYECKAS PABOTA Ne9 Bropuunsie ctpykrypsl PHK

PeKOMeH)IaHl/IH 110 BBIIIOJIHCHHUIO KOHTpOJ’ILHOﬁ paﬁoTLI

KontponbHas paboTa — CcaMOCTOSTENbHBIA Tpyd CTYAEHTAa,  KOTOPBIA
CcocoOCTBYEeT YIITyOJIEeHHOMY HW3YYEHHMIO MpOiJeHHOro Marepuana. lLlenb
BBINIOJIHAAEMOM padOThl: - OCBOMTH CAMOCTOSITENBHO Marepuan JAUCIUIUIMHBI,
KOTOpasi OyeT U3y4yarbcs B HOBOM CEMECTPE; - MOIYUHUTh CIIELUAJIbHbIE 3HAHUS 110
BLIODAaHHOW TEMe;- TIOJIYYUTh HABBIKM pabOThl C  y4yeOHOM © Hay4YHOUH
auteparypoit. OCHOBHBIE 3a/1a4H BBIOIHIEMOUN paOOTHI:

1) 3akperuieHre NoayYeHHBIX paHee TEOPETUUECKUX 3HAHUI;

2) BbIpabOTKa HABBIKOB CAMOCTOSATEIBHON padOThI;

3) BBISICHEHHME TOATOTOBJIEHHOCTH CTYIEHTa K Oyaylied mNnpakThuyecKon
pabore;

[TonroToBKy KOHTPOJBHOW paOOTBHl ClIEAyeT HaYMHAaTh C TIOBTOPEHUS
COOTBETCTBYIOIIETO pasjesia ydeOHHKa, Y4eOHBIX MOCOOHMH IO JaHHOW TeMe M
KOHCIIEKTOB JIEKIIMH MTPOYUTAHHBIX paHee. [Ipuctynare K BBINOIHEHHUIO paboOThI O€3
W3Y4YECHHUS] OCHOBHBIX MOJIOKEHUN WU MOHATHI HAayKH, HE CJIEIYET, TaK KaK B 3TOM
cilly4ae CTYIEHT, Kak MpaBUJIO, TJIOXO OPUEHTUPYETCS B MaTepuayie, HE MOXKET
OTTPAHUYUTHh CMEXKHBIE BOIMPOCHl U COCPEAOTOYUTH BHHMAaHHE Ha OCHOBHBIX,
NEPBOCTENEHHBIX MPOOIEMaxX paccMarpruBaeMOn TEMBI.

[Tocne BbIOOpa TemMbl HEOOXOAMMO BHHUMATEIbHO H3YyUYUTh METOAMYECKUE
PEKOMEHIALMK 110 TMOATOTOBKE KOHTPOJIBHOW pabOThl, COCTaBUTH IUIaH PaOOTHI,
KOTOPBIM JOJDKEH BKJIFOYaTh OCHOBHBIE BOIPOCHI, OXBAaTHIBAIOIIHME B LEJIOM BCHO
popadaThIBAEMYyIO TEMY.

[Ipu moaroroBke pabOTHI CIEAYET HUCIOJIb30BaTh CIEAYIOUIYI0 HAYYHYIO
JUTEPaATypy:

— MOHOTrpaduu (KHUTH, TOCBSIICHHbIE U3YYEHUIO HauOoJiee 3HAUMMBIX IS
TEOPETUKO-TIPABOBOM HAYKH MPOOIEMHBIX BOIIPOCOB);



— CTaThU B HAYYHBIX KypHaJaxX;

— CTaThbU U COOPHUKHU HAYUYHBIX TPYJIOB;

— CTaThU B COOPHUKAX TE3UCOB BHICTYIUICHUI HAa HAYYHBIX KOH(GEPEHITUSX;

— aBTOpedepaThl U pyKONMUCH AUCCEPTALIUN;

— aHHOTAallUM MOHOTpauil HHOCTPAaHHBIX aBTOPOB B pedepaTUBHBIX
COOpHHKAX.

JUis moucka OOIIEHayYHOW W CHEUMaIbHOM TEXHUYECKOM JIMTepaTyphl
ClIeTyeT UCTIOIb30BaTh:

— IIPEeJIMETHBIE U CUCTEeMAaTHYECKUE KaTajJoru OMOJINOTEK;

— oubnmorpaduuecKue yKa3aTesu;

— pedepaTuBHbBIC KypPHATIBI;

— yKa3aTemnu, OMyOJIMKOBAHHBIE B )KypHaJIaX CTAaTel M MaTepUalIOB (JaHHBIC
yKa3zaTelaW, Kak MpaBWjIO, IMOMEIIAIOTCA B TOCIEAHEM HOMEpe JKypHalna 3a
HCTEKIIHM TOI).

PexomMengyercst oOpaTuTh BHUMaHUE Ha CIACAYIOIINE HAYIHBIE KypHAJIbL:

— «Marematnueckas ouosoruss u Information research in biotechnology /
WNHupopmalinoHHbIE UCCIEA0BAHNS B OMOTEXHOIOTUI

—«buoTexHonorus»;

— «KoMmmbroTepHbIe UCCIIEIOBAHUS U MOJICTUPOBAHUEY;

— «MaremMaTndeckoe MOICTUPOBAHUEY;

— «MaTemaTHuecKoe MOJCIIUPOBAHNE U YUCIICHHBIE METOIBY;

—«Tpynet MOTHN»;

—«MeXITyHapOIHBIM KypHAJ SKCIIEPUMEHTAIBHOTO 00pa30BaAHUS»;

—«European Journal of Molecular»;

—«Biotechnology»;

—«Biotechnologia Acta»

HyxHo Taxke WMeTh B BHUAY, YTO IO JAHHOW OTPAciAW HAyKH H3AaHbI
cnenuanbHbie «brubnorpadumy, KOTOphIe yKe COAepKaT CUCTEeMaTU3UPOBAHHBIN
nepeyeHb padoT, OMyOJIUKOBAHHBIX 32 ONPEACTICHHBIN TIEPHUOI BPEMEHH.

CBeneHusi O TakuxX COOpHHMKAX MOXHO TMOJY4YUTh y OubnmorpadgorB B
y4eOHBIX U Hay4HbIX (POHAAaX OUOIHOTEK.

Kpome »3TOro, Hy’HO HCHOJB30BaTh JUTEPATYPY, YKa3bIBAEMYIO aBTOpaMU
HAy4YHBIX pa0OT B MOJCTPOYHBIX CHOCKAX Ha CTPAHUIAX KHUT (’KypHAJOB) WJIA B
MIOMEIIEHHBIX B KOHIIC KHUTH (CTaTh1) MPUMEYAHUSIX, CIIUCKAX JIUTEPATYPHI.

[ToMrMO 5TOTO MOXKHO HCHOJB30BaTh PECYPCHl TEIEKOMMYHHUKAIIMOHHON
cetn INTERNET.

[Io BceM BO3HUKIIMM BOMpPOCAM CTYIEHTY CIEAyeT oOpamarbes 3a
KOHCy/bTalMen mnpenogaBareiato. CpoK BBIOJHEHUS KOHTPOJIBHOM pabOThI
oIpenemsieTcsl MpenojaBareieM, U OHa JIOJDKHA OBbITh ClaHa He MO3/JHEe, YeM 3a



HENEeno 10 »Jk3aMeHa. [lo pe3yapraram MpOBEPKH KOHTpPOJbHas padoTa
olicHUBaeTcs Ha 2-5 O0awioB. B ciaydae oTpullaTeIbHON OIIEHKH, CTYACHT JOJDKEH
03HAKOMUTHCS C 3aMEUaHUSIMH U, YCTPAaHUB HEAOCTaTKH, OBTOPHO CIaTh padboTy
Ha MPOBEPKY.

KonTpoJsbnas pabora
1. Jatb onpeneneHue 6MOMH(DOPMATUKHU.
2. Kakyro 1aTy MOKHO CUMTaTh 1aTOU BbIAENEeHUSI OMOMHPOPMATUKU B
OT/ICJIbHYIO HAY4YHYIO 00J1acTh?
3. B uem cocrout cneruduieckre 0coOeHHOCTH OHOMH(GOPMAITMOHHBIX
JTAHHBIX?
4. Yrto Takoe CEKBEHUPOBAHUE U KaKYyIO POJIb UTPAET CEKBEHUPOBAHUE B
ououndopmatuke?
I'ie xpansTcst OMOMH(POPMAITMOHHBIE TaHHbIE?
Kakue Tpu koMmoHeHTa BKJIIOYAET B ce0st mpeaMeT OMoUHGOPMATUKU?
KaxoBsl nienu 6uonHpopMaTuku?

O N o o

Kaxkue 3anaum ctosr nepes OnonH(GOpMaTUKON?

. B kakux BHJIaX €ATEIBHOCTH peannu3yeTcs IpeaMeT OnOMHPOPMaTHKHU?
10 Kakyto poJib urpaeT aHajanu3 roMoJIOTHYECKUX MTOCIIE0BATEILHOCTEN B
pactdpoBKe OMOIOTHYeCKOr HHMOpMAII?



METOANYECKHUE YKA3ZAHUSI
K MOArOTOBKE JOKJIAAA

[IoBpiCUTH  ypOBEHb  CaMOCTOSITEIBHOCTH  CTYACHTOB,  aKTUBU3UPOBATh
MO3HABATEJIbHYIO JEATENbHOCTh, CTUMYJIMPOBATh TBOPUECKUI MOAXOJ MPU PELICHUU
npodeccroHanbHbIX 3anad. [logrotoBka AOKIAgOB B paMKax JaHHOTO MOJYJIS
SIBIISIETCS 0053aTENbHBIM U MIPEAINoJiaraeT MHANBUIYAIbHYIO WK TPYNIIOBYIO padoTy.

Omanvl pabomul HaA0 OOKIAOOM:.

1. Onpenenenne TeMbl JOKIAIA.

2. ®opmyaupoBKa NpoOsIeMbl, IOCTAHOBKA LIETHU U 3a1ad.

3.AKTHUBHas M caMmocCTosiTelNbHass paboTa HaAJ  JOKJIAIOM; KOHCYJbTAIUH
npernoaaBarens; opopmieHne MaTepPHaoB.

5. IloAroToBKa K MpeACTABICHUIO TOKIAJA.

Ha Brimonnenune noknaga otrBoautTcs 1 Hemenst (Bpemsi oOydeHHMs B pamMKax
MotyJist). OOBEM BBITTOTHEHHON PaOOTHI IOJKEH ObITh HE MEHEE 5 CTpPaHHIL.

ﬂomad cdumaemcs 6blNOJIHEHHbIM NOJIHOCMDbIO 6 cliydae

1. HpC,Z[OCTaBJICHI/IH IIOJIHOTO  00beMa y‘-IC6HI>IX MaTCpruajJIoB II0 3apaHCC
YTBCp)KﬂCHHOﬁ TEMC, ITOJIHOCTBIO PACKPBIBAIOIIUX 3a4ABJICHHYIO TCMY,
2. HpeI[OCTaBHeHI/IH MaTCpHaIOB Ha JJICKTPOHHOM HOCHUTCJIC U B IICYAaTHOM BH/JIC.

BrImmoTHeHHBIN AOKIIA JTOJDKEH OBITH MPEACTABIICH B AJICKTPOHHOM U TICYaTHOM
Bujie. Pabota gomxHa ObITh 0POpMIIEHA COOTBETCTBYIOIIIUM 00pa3oM:

- BBEJICHHC;

- OCHOBHAsl 4acTb;

- 3aKJIIOYEHUE;

- bubnmorpaduueckuit cucok, cChUIKK Ha HTEpHET-pecypChl;

TexkcT neuataercs Ha OAHOM CTOpPOHE cTaHAapTHOro (opmara A4 yepe3 onuH
uaTepBai, Times New Roman, 14 pt, kpacHas ctpoka — 1,25 cM, BEIpaBHHBaHHE IO
mupuHe. Pazmep seBoro nomnst — 30 MM, paBoro — 10 MM, BEpXHEr0 ¥ HHXKHETO — 10
20 mMm. Hymepanus cTpaHul] HauMHAeTCd C TUTYJIBHOTO JINCTA, HO HOMEp €ro
CTpaHUIbl HE yKa3blBaeTcsl. Bce ocTanbHbIE CTpaHUIBI HYMEPYIOTCS MO HOPSAKY,
pa3Melnas HoMep B CEpEeUHE BEPXHET0 WM HUKHETO TIOJIS.

[ToaroroBka K 3amuTe 3aKjto4aeTcsi B 0(hOpMIICHUH 3JIEKTPOHHOTO U NEYaTHOTO
BapuaHTa JO0KJIaJia, a TAKKe MOJATOTOBKE BBICTYILJICHUS, OTPAXKAIOUIETO LEIH U 3aJa4u
paboThl, OCHOBHOE COJIEpKaHHME TeMbl BBICTYIUICHUS, HauOoJiee CUIbHbIE CTOPOHBI
BBIMOJIHEHHOHN paboThl. [IpogomkuTenbHOCTh BRICTYIIEHUS — He Oosiee 10 MUHYT.

BricTynienne ¢ nokmaaoMm mpeanosiaracT BbICTYIUIEHHE CTYIAEHTA TPYIIIIHI,
nepen  CTyAeHTaMu W npenoxgasareneM.  Ilocnme  KaXkaoro  BBICTYIUIEHUS



NPUCYTCTBYIOIIME Ha 3allUTE€ YYaCTHUKU 3aJal0T BOMPOCHI, YTOOBI MPOSICHUTH
HEKOTOpPbIE MOMEHTBI, BBISICHUTH HACKOJBKO TINIyOOKO mpopaboTaHa Tema
UCCIIEJIOBAHUSA U HACKOJbKO 3¢ dexTuBHO. Kaxnas paboTa oleHHBAETCSA: IPU ITOM
OLICHKY CBO€Hl paboThl MOJy4yaeT KaXKIbld YYAaCTHUK TPYNIbl, YYUTHIBAECTCS
BBICTYIUIEHUE Ha 3alllUTe, HAKOHEL, OLIEHUBAETCS BCsA paboTa B LIETOM.

TemaTuka J0KJIAJ0B JJIS JEKIUU-KOHPepeHIUH
Tema: CpaBHeHHe NOCIEI0BATEILHOCTEH.
1. I'enomuas uabopmarys.
2. T'eHetndeckue KapThl U KAPTUPOBAHUE TEHOMA.
3. Ocuosnsie Tunsl JJHK-mapkepoB, ucmnonb3yeMble py KapTHPOBAHUH
reHoMa.
4. OnpeneneHue HyKICOTUIHBIX MOCIEI0BATEILHOCTEN, CCKBEHUPOBAHUE
JIHK.
OrnpeneneHne CUKBEHCA KJIOHA.
Hcnonp3oBanne EST-1mociie1oBaTeIbHOCTEH.
MeToibl aHaIM3a MHOXKECTBEHHOM IKCIIPECCHUU T'€HOB.
CexBeHUpOBaHUE OEITKOB.

© N o

AHayn3 OeIKOBOM SKCIIPECCUU METOJIOM ABYMEPHOTO (hopesa B
MOJIMAKPHUIIAMUATHOM TeJIe.

10.I'mo6GanpHOE BEIpaBHUBAHUE MTOCIIE0BATCILHOCTCH.
11.JToxanbHOE BRIpAaBHUBAHHKE TOCIICI0BATCIIBHOCTEH.
12.MHOXeCTBEHHOE BEIPaBHUBAHHUE MTOCIIEI0BATESILHOCTEH.
13.Mepa cxocTBa OMOJIOTHYSCKHUX MTOCTIEI0BATSILHOCTEH.
14.Paccrosanus XemMmuHra u Jleseniraiina.

15.0Onepanuu pe1aKTHpOBaHUS.

16.Bec omepartuii pe1akTHPOBAHUSI.

17.Bunp! mrpadoB 3a eiaenuu.

TemaTnka 10KJIAT0B JAJ5 CAMOCTOATEILHOM PadOThI:
1.CoBpeMeHHBIC METO/Ibl UCCIIEAOBAHMSI TIEPBUYHON CTPYKTYPHI OCITKOB
(onpenenenue N-, C-, KOHIIEBBIX aMUHOKHUCIIOT, CCKBEHUPOBAHUE).
2.IIpoTeoMuka: BO3MOXKHOCTH U TIEPCIIEKTUBHI.
3.IIpoueccunr u GOJIAUHT CUHTE3UPYEMOTro OesKa, OM0JIOTHYECKOe
3HAYCHHUE ITUX MPOIIECCOB.
4.1Iporeomuka-nuaep Hayku XXI| Beka.
5.DUIOreHEeTUYECKUE AEPEBBA.

6. 'enoMuKa 1 MeIUIIMHA.
7.I'nnoresa «MOJIEKYJIAPHBIX 4aCOB



8.Metabonomuka u npobdiaemMa aHTUOMOTUKOPE3UCTEHTHOCTH.

9. I'eHOMUKa U 37I0POBBE UEITOBEKA.

10. MerarenoMuka — oOlIMpHas T€HOMHas WHOOpPMALMSA U3 OKPYKaIOIICH
CpEIIbl.

HOI[FOTOBKa K JK3aMCHY.

Hannas popma CPC moxeTr ObITh BecbMa pa3HOOOPa3HOI MO CBOEH CYTH, TaK Kak
caMm 3audeT ObIBaeT pa3iauuHbiM. OH MPOBOAUTCSA OOBIYHO MO WUTOTaM CEMECTpa
nepe]] cecCueil B MMChbMEHHON UJTM YCTHOM (popMe, IpUYeM IPEeroaaBaTesib MOKET
BKJIFOYATh B HETO BOIIPOCH! JIEKIIMOHHBIX, TPAKTUYECKHUX 3aHITHUI, TAK U BOIIPOCOB
[0 CaMOCTOSITeNIbHOW pabore. ['MaBHOE OTIMYME dK3aMEHa OT 3a4eTra — IOYTU
Bcerja mitudaipHas cucTtema OleHKH. Takum oOpa3om, mepBoe - As chadu
DK3aMEHa HEOOXOQMMO, TMpPEXIE BCEro, BBIIOJHUTH BCe TpeOOBaHUS
MPEenoIaBaresis, YTo MPEANOoIaraeT 3HaHue 3TUX TpeOboBaHuii. Bropoe - HyHO Kak
MO>XHO paHbIlI€ BBISICHUTb, KAKUE BOIPOCHI, IMPEACTOUT TOTOBUTh M KaKOBBI
npaBuia camMod mpouenypbl (YYUTHIBAE€TCS JHM IOCEHAEMOCTh, HAI0 JIU
NPOIYIICHHbIE 3aHATHSI OTpaldaThIBaTh, a €CJIM HAJ0, TO KAKUM 00pa3oM U T.1.).
[IpakThKa NOKa3bIBAE€T, YTO XOPOUIEE IIOCEIICHUE 3aHATUN SIBIAECTCS IOYTH
NOJIHOM rapaHTHed MOJIydYeHHUsl 3K3aMeHa, TaK KaK TOrJla MOXHO OBITh B Kypce
Bcex TpeboBaHMii npenojasarens. M, HanpoTtus, 00sbII0E KOJIUYECTBO MPOITYCKOB
MOKET OCJIOKHUTH JKU3Hb AK€ CHIIBHOMY CTyAeHTy. Kpome Toro, HeoOXoaumo
YUHUTBIBATh, YTO MPOOJEMBI MOTYT MOSBUTHCSA MPU PACIPOCTPAHEHHOM MOJXOJE
CTYJEHTa K MPaKTUYECKUM 3aHSATUSM, KOIJIa MHOTHE pa0OTarOT MEPBbIE MECALIbI
BIIOJICWJIBI,  HAKaIUIMBas  3aJI0JDKEHHOCTH 1O  BBINOJHEHHIO — pedeparos,
IIPAKTUYECKUX 3aJaHUM, KOHCIIEKTOB U Ip., a IEpell CECCUEH IBITAIOTCS BCE JTO
caenarth 3a oaHy Heaemo. CrapallTech pacnpelensTh CUIbl PABHOMEPHO MO BCEU
JUCTAHIIMKA CEMEeCTpa, M TOT/a 3a4eTHas Helels mepen ceccueil OyaeT He caMoii
HaIPsHKEHHOMU.
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MMacnopt ®OC

no gucturuinee Information research in biotechnology / Mudopmarimonssie uccieoBaHus B
OMOTEXHOJIOTUH

Kox wu  dopmyanpoBka

KOMIICTCHIUHA

dranbl (POPMUPOBAHUSA KOMIIETEHIIUU

OK -8 criocoGHOCTE K
abCTPaKTHOMY MBIIUICHHUIO,
aHaIKu3y, CHHTE3Y

3Haer

Llenn n 3anaun OMOMH(POPMATHKH,
METObI O61OMH(OPMAIIMOHHOTO
aHaM3a, ITOPUTMBI
KOMITBIOTEPHOTO aHaJIn3a JaHHBIX

VYmeer

-Boyienate u  cucTteMaTH3MpOBAaTh
HHPOPMALINIO o
HPOCTPAHCTBEHHOM CTPYKTYype
HOCIIeZIOBATENIBHOCTEH
MaKpOMOJIEKY GHOIIOINMEPOB

- M3beraTh aBTOMaTHYECKOTO
NPUMEHCHHUS CTAHIAPTHBIX IIPHEMOB
NPU PELICHUH TEOPETHYECKUX U
NPaKTHYECKUX 33134

- AHanmM3UpoOBaTh BapUaHTHI
peLICHUsI NCCIIeI0BATEIbCKUX U
NPaKTHYECKUX 33/1a4 M OLICHUBATh
peau3aliio 3THX BapHAHTOB
-IIporaosupoBathb bu3nKo-
XHUMHYECKHEe W OHOJOTrHYecKue
cBoifcTBa AHATU3HPYEMBIX
HYKJICOTHIHBIX
N0CIIeJI0BATEIILHOCTEH.

Bnaneer

-HaBeikamu c6opa, 00paboTKH,
aHaJIM3a ¥ CUCTeMaTH3al|K
“H(GOPMAIIMHU TI0 CTPYKTYPE
OMOMoIMMEpPOB

- HaBpikamm BBIOOpPa METOJOB H
CPEICTB pelIeHHus 3agad B 00JacTH
MOJIEKYJISIPHO I ouoJioru,
TEHOMUKH U TPOTEOMUKH.

OIIK-4 TOTOBHOCTBIO HMCIIOJIL30BATh
METOIBI MaTeEMaTUYECKOTO
MOJICIIMPOBAHUA ~ MaTEepPHaJOB |
TEXHOJIOTHYECKUX MIPOIIECCOB,
TOTOBHOCTBIO K TEOPETHUECKOMY
aHaNMM3y M DKCHEPUMEHTaIbHOU
MIPOBEPKE THIIOTES

3Haer

-CoBpeMeHHbBIE METOJIBI
MaTEeMaTHIECKOTO MOJIEIIUPOBAHHS
TEXHOJIOTHYECKUX TPOIIECCOB
-CoBpeMeHHbBIE TIPUHITAITBL u
MOJIXO/IBI K MOJICITHPOBAHUIO
OHMOJIOTHYECKUX MATEPHAITIOB
-MeTtoaudueckue MIPUEMBI "
MOAXOJBI,  WCIOJB3yeMble  TIpH
pabote c Oazamu JTaHHBIX
OHMOIOTHYECKOIl HaPaBICHHOCTH

VYmeer

-IIpumeHnaTh 3HAaHUA 51
MpeACTaBICHUS OMOXUMMUH,
MOJIEKYJISIPHOU Ouomorum,
TCHETHUKW, METOABl  MPHUKIATHON
MATEMAaTHUKH,  CTaTUCTHKH u
HHPOPMATUKA JUIS  aHAIH3a W
IKCIEPUMECHTATEHOM MpOBEPKE
TUIIOTE3

-Mcnonp3oBaTh METO/IbI
MaTEeMaTHYECKOTO MOJEIHPOBAHU
JUTS CO3JIaHM HOBBIX
OMOIOTHYECKUX MAaTepPHajoB I
pa3paboTku  OMOTEXHOJIOTHYECKUX




Ipo1EeCCOB

Bnaneer

-CoBpeMEeHHBIMH Hay4HBIMH
JOCTIKCHUSAMH B obnactu
MOJICKYJISIPHOM ouosorum,
HPOTCOMUKH ¥ TEHETHKH,
-Hapeikamu UCIIOJIBb30BAHHS
KOMIBIOTEPHBIX ~ TEXHOJOTHH  JUIs
00paboTkn SKCIIEPUMEHTAIBHBIX
JAHHBIX ~C  1ENBI0  IOJy4eHUs
Ouonornyeckoi MHOpMaIN

OIIK -5

CIIOCOOHOCTH UCTIONIb30BAHMS
COBPEMEHHBIX MH()OPMAMOHHBIX
TEXHOJIOTHH 1715t cOopa, 00padoTKu
U paclpoCTpPaHEHUsI HAyYHOU
uHpOpMAaIUH B 00IacTH
OHMOTEXHOJIOTHH M CMEKHBIX
oTpaciei, ClIoCOOHOCTEI0
UCIIONB30BATh 0a3bl JaHHEIX,
HPOrpaMMHBIE IPOIAYKTHl U
pecypchbl HH(pOpMaLMOHHO-
TeHeKOMMyHHKaHHOHHOﬁ CETHU
«MHTepHET» (Hanee ceTh
«VHTEpHETY») AJIst pelIeH s 3a1a4

3Haer

-CoBpemeHHble  MH(MOPMAIIOHHBIE
TEXHOJIOTHH Jyisi cOopa, 0OpaboTKH
Hay4HOH MH(pOpMaIUN

-bas3pl naHHBIX

-[TporpammHusie HPOIYKTEI u
pecypenl «MHTEpHET» Ul peILeHUs
Hay4HBIX W  IPOM3BOJCTBEHHBIX
3aj1a4

Ymeer

-Hcnonp3oBath KOMIBIOTEPHBIE
TEXHOJIOTHUH I cOopa, 00paboTKu
A PaclIpOCTpaHECHUS Hay4YHOU
nHdopmanuu B obnactu
OHOTEXHOIOTUU " CMEXXHBIX
0TpacIsix

-Pabotath c MIPOrpaMMHBIMHU
npoaykTamu cetH «MHTepHeT»
-Vcnonp3oBaTh 0a3bl TaHHBIX U1
Hay4HOH paboTEL, TUTSE
HPOTHO3UPOBAHUS byHKUMi
MaKpOMOJICKYJl OHONOJIIMMEPOB

Bnaneer

-CoBpeMEHHBIMU
MH(OOPMALMOHHBIMH TEXHOJIOTHAMHU
JUTST cbopa, 00paboTku u
pacupocTpaHeHust Hay4YHOU
nHpOpPMALUU B obmactu
OHMOTEXHOJIOTHH,

-HaBbikamu mpu paborte ¢ Oazamu
JIAaHHBIMH MepBUYHBIX
MOCJIE/IOBATENILHOCTEH U CTPYKTYD
MaKpOMOJIEKYIT

-HaBbikamu  opranusaunuu cbopa,
00pabOTKH ¥ XpaHCHWs HAyYHOUH
UHGOPMALIMK B CMEXKHBIX OTPACIX
OMOTEXHOJIOTUHI

I1K-16
CHOCOOHOCTBIO OCYIIECTBIATh
s dexTuBHYIO PabOTY CPENCTB
KOHTPOJIA, aBTOMAaTHU3alluu U
ABTOMATU3UPOBAHHOTO YIIPABJICHUA
IMPpONU3BOJACTBOM, XUMHUKO-
TEXHHUYECKOT0, OMOXUMHYIECKOTO U
MHKPOOHOJIOTMYECKOTO KOHTPOJIS

3uaer

MpaBUiia OCYIECTBICHHS
s dexTuBHYIO pabOTy CpenCTB
KOHTPOJIsA, aBTOMATHU3allun U
ABTOMATU3UPOBAHHOTO YIIPABJICHUA
IIPOU3BOJACTBOM, XUMHUKO-
TCXHHUYCCKOTO, 6I/IOXI/IMI/I‘ICCKOFO )5
MHUKPOOHOJIOTHIECKOT0 KOHTPOJIS

Ymeer

OCYIIECTBIISITH 3PPEKTUBHYIO
paboTy cpencTB KOHTPOJIS,
ABTOMATHU3ALUH U
ABTOMATU3MPOBAHHOTO YIIPaBICHHS
MPOMU3BOJICTBOM, XUMHKO-
TEXHUYECKOT0, OMOXUMHYECKOTO 1
MHKPOOHOJIOTHYECKOTO KOHTPOJIS

Bnaneer

NPUHIKIIAMHA U IPAKTHKON
ocyniecTBJIeHUs 2P HEKTUBHYIO




paboTy cpencTB KOHTPOJIS,
ABTOMATH3ALHN U
ABTOMATU3MPOBAHHOTO YIIPABICHHS
HPOHM3BOACTBOM, XHMHKO-
TEXHHYIECKOT0, OHOXMMHYECKOTO 1
MHKPOOHOIOrHYECKOr0 KOHTPOIIST




No KonTponupyemeie OneHOYHbIE CPECTBA -
n/n | Momynu/ pazaens / Kopp! u starsl HAaMEHOBAHHE
TEMbI TUCIUTUINHBI dbopMupoBaHus TEKYIIHH IPOMEKYTOUHAS
KOMIIETCHIIMH KOHTPOJIb aTTecTalus
1 Pazgen 1. Ilpenmer OK-8; 3HaeT 1eiH, CeMHUHap, DK3aMeH
OuonH(pOPMATHKH. OIIK-4; | 3apauu u orpoc, Bomnpocer 1-5
[IK-16 | meTomsl Urorossrii Tect
ouonHpopMaTu MPUIOKEeHUE 2
KU
Ywmeer TBOPYECKOE
UCIIOJIb30BaTh 3a/laHue,
METOBI KOHTPOJIbHAS
owonHdopmaru | pabota
KA IS
pelieHus
HAyYHBIX U
MIPUKIIATHBIX
3amad
arpoInuIleBOr
OMOTEXHOJIOTHH
Bnaneer CEMHHap,
AKTyaJIbHBIMH MPAKTHYECKOE
npobiemMaMu 3aJlaHue,
ouonHdopmatu | pedepar
KH
2 Pasgen 2. OK-8; 3Haer 0a3nl JOMaIlHee OK3aMeH
Wnudpactpyxrypa OIIK-5; | naHHBIX 3a/1aHueE, Bomnpockr 6-12
OMOMH(DOPMATHKH. [TK-16 | GenBank, ceMHUHap, HToroselii TecT
EMBL, [Tpunoxxenue 2
SwissProt, PIR,
TrEMBL, PDB
YnMmeer KOHTPOJIbHAs
HCIIOJIh30BaTh pabora,
dopmartsl pedepar
sammcu FASTA,
BLAST,
GenBank, PDB.
Bmaneer CEMHHap,
crioco0amu MPAKTUYECKOE
NIPEIOCTABIICHUS | 3aaHNe
uHpOpMaIUU O
MOCJIeIOBATEbH
OCTSIX
3 | Pazmen 3. Merons! | OK-8:; 3HaeT MEeTOIBI TECTOBEIE 3auer
ouonndopmarmonno | OIIK-4; | Guoundpopmanu | 3agaHus, Bomnpocsr 13-33
o aHaJimsa. OIIK-5; | onHOrO aHaMM3a | CEeMUHAP HTtoroBelii TecT
[IK-16 | Vmeer WHTEPBEIO, NPUIIOKECHUE 2
IPOTHO3UPOBAThH | TECTOBHIE




CTPYKTYPHI,
byHKIIUH U
KJIETOYHYIO
JTOKAITU3ALHIO
OenKoB

3aJaHus

Bnaneer
HaBBIKAMU
IPUMEHEHUS
METOJIOB
OononH(popMaIH
OHHOT'O aHAJTH3a

TBOPYECKOE
3a/1aHuKeE,

pedepar

Paznen 4.
AKTyanbHbIE
POOIeMBI
OMOMH(OPMATHKH.

OK-8;
OIIK-4;
I1K-16

3Haer
aKTyaJbHbIC
pOOJIEMBI
ononndopmaru
K{

CeMUHap,
JIOKJIa

YMmeer
BBIJICTIATH U
CUCTEeMaTHU3UPOB
aTh OCHOBHBIC
POOJIEMBI
OououHpopmaTu
KU

CCMHHAp,
JOKJIazga

Braneer
HaBBIKaMH
OIIPE/ICTICHUS 1
peuieHus
npoOemM
ononHpopmaTu
KH

JIACKYCCH4,
JIOMaIITHEe
3a7aHne

DK3aMeH
Bompocsr 33-46
Uroroseiii Tect
MPUJIOKEHUE 2




Ikana oueHnBaHusi ypoBHsI C()OPMHUPOBAHHOCTH KOMIIETEHIUI 10 TUCUMUIIJIMHE

«Information research in biotechnology / UndopmannoHHbie uccie10BaHusA B

OMOTEXHOJIOTHH»

Ko n Jrtansl GOpMUPOBAHUA KpHUTEpUH NMoKa3aTeJn 0aJ1IbI
(popmynuposka KOMIIETeHIUH
KOMIICTCeHIIUH
OK -8 COBPEMEHHBIE -3HaHUE CIOCOOHOCTB JaTh 61-75
CHOCOOHOCTH K TTOIXO/IBI K | OCHOBOINOJIATAIONINX | OMNpeAeICHUSA
abCTpakTHOMY CO3JIaHHIO KOHLIETTIUI OCHOBHBIX IOHATHA U
MBIILIUIEHHIO, TEXHOJIOTUI 6uonHpOpMaTHKHY, KOHIIeNTIUI
aHaJIN3y, CHHTE3y HOBBIX OrnonH(popMaTUKU
MIPOAYKTOB;
-COBpPEMEHHBIE -3HaHHE OCHOBHBIX - CIOCOOHOCTh
TIPUHITUIIBL U | 3a7a4, KOTOpbIE HIPUMEHSTh
TIOJTXO/IBI K | pemarTcs B paMKax | MH(POPMAIMOHHBIC
000CHOBaHUIO OronH(pOpPMaTHKY; TEXHOJIOTHH MPH
CXeM pelIeHN KOHKPETHBIX
ONTUMAIIbHON -3HaHHE Hay4YHO-
3HaeT KOMILIEKCHOI COBpPEMCHHBIX HCCIIEA0BATEIbCKUX
(TIOpoToBHI | aTTeCTALMH MH()OPMALTMOHHBIX 3a1ad;
il ypoBeHb) | OMOTEXHOJIOTHYEC | TEXHOJIOTHIA, -HOBBIE TEXHOJIOTHU
KHX NPOJYKTOB KOTOpBIE CO3JaHHUs
HCTIONB3YIOTCS IIPU OMOTEXHOJIOTUUECKHX
-CO3/1aHHI0 peleHny 3agay HIPOAYKTOB HOBOTO
KOHKYPEHTOCIIOCO | OHOMH(GOPMATUKH. TIOKOJICHUS, KOTOPBIE
OHBIX U3Y4MII U OCBOMII
OMOTEXHOIOTHYEC MarucTpaHT;
KHX NPOAYKTOB; -CII0COOHOCTH
NePEeYNCIUTh
HUCTOYHHUKH
HHPOPMALIUH TI0
MeToJaM
OononH(OpPMATHK;
-OTBICKMBATh U - CITIOCOOHOCTH 75-85

-Hay4HO
000CHOBEIBATH
CXEMBI
ONTUMAaJILHOH
KOMILJICKCHOM
arrecTanuu
OHMOTEXHOJOTHYEC
KHX MPOAYKTOB;

yMmeeT
(npoxBUHY
THIi)

aHAITN3UPOBATh
MPOGMIBEHYIO
JUTEPATypPy. B TOM
YyHpCle ¢
MPUMEHEHUEM
CIIEIUATH3UPOBAHHBI
X
OoronH(pOpPMAaITHOHHBI
X JaHHBIX 0a3
PubMed u Medline;
-yMETh MIPOBOTUTH
KOMIIBIOTEPHBIH
aHaIm3
OMOJIOTHYECKH
aKTHUBHBIX BEIIECTB C
MIPUMEHEHUEM
HaKOILJICHHBIX B
0a3ax JaHHBIX
pe3yJIbTaToB
JKCIICPUMCHTAITBHBIX
HCCIIE JOBAaHUI

JIOTHYECKH BEPHO,
apryMEHTHPOBAHO U
SICHO CTPOUTB CBOIO
peub

- CIIOCOOHOCTH
MIPUMEHSTh METOIBI
OHOMH(DOPMATHKY IS
HECTaHAAPTHOTO
peureHus
II0CTaBJIEHHBIX 3a1a4




-BJIaJIcHUE - crmocobHOCTh Oero u | 85-
TEPMHUHOJIOTHEH TOYHO TIPUMEHATH 100
OomomH(pOpPMaTHKY; TEPMUHOJIOTHYECKHHA
-BIIafICHNE ammapar B OTBETax Ha
CHOCOOHOCTHIO BOTIPOCHI U B
MIPUMEHHUTH 3HAHUS MMMCHMEHHBIX paboTax,
OmomH(pOPMAIMOHHO | - CITIOCOOHOCTH
- OCHOBHBIMH TO aHayu3a Juist MPUMCHUTD 3HAHUS JIS
pUeMaMu aTTecTaluu aHaIM3a U aTTeCTallUH
ouonHpopMaIo | OMOTEXHOJOTHYECKUX | OMOTEXHOJIOTHUYCCKUX
HHOTO aHaJIM3a C MPOJYKTOB; TIPOJIyKTOB;
UCIIONIb30BAaHUEM | - BIIaJICHHE
KOMITBIOTEPHOM criocobamu -CIIOCOOHOCTh
BIIANICET TEXHUKH IS MOy 9ICHUS, TIPOBOJIUTH
(BBICOKHI) | aTTecTaIiu OpraHu3aINA U CaMOCTOSTEIIEHBIE
OMOTEXHOJIOTHYEC | aHANHM3a JaHHBIX; HCCIICIOBAHMSI 10
KHX TIPOIYKTOB CO3JIaHUIO TEXHOJIOTHIA
OMOTEXHOIOTHIECKUX
-METOIOJIOTHEH MIPOAYKTOB;
HaY4HOTO -[IPEACTABIISTh
TBOpYECTBa pe3ynbTaThl [pU
CO3JaHUU TEXHOJIOT UM
HPOJYKTOB HOBOTO
HIOKOJICHUS C
HCTIOJb30BaHUEM
JIOKaJbHBIX CPEACTB
KOMITBIOTEPHOU
00pabOTKN TaHHBIX.
OIIK-4 TEXHOJIOTUYECKHUE | -3HAHUE METOJOB -CIIOCOOHOCTH 61-75
TOTOBHOCTH TIPOIIECCHI B | aHamm3a OpPUCHTHUPOBATHCSA B
HCTIOJTE30BaTh OHOTEXHOJIOTHH; TEXHOJIOTHIECKOTO HaTIPaBJICHUSIX
METOJIBI -1oKa3aresn npotecca Ha pa3BuUTHS
MaTeMaTH4eCcKOro TEXHOJIOTHYECKOT | COOTBETCTBHE O61OMH(POPMAIIMOHHOTO
MO/JICITUPOBAHHMS 0 mpotecca, WCXOJHBIM Hay4YHbIM | aHAJIN3a;
MaTepHaoB U -COBpPEMEHHBIE pa3paboTkawm; -CII0COOHOCTH
TEXHOJIOTHYECKHX HalpaBjeHUs B | - 3HaHHE HEePEYHCITUTD
MIPOIIECCOB, 3HaeT OMOTEXHOJIOTHH; MIPOTPaAaMMHBIX OCHOBHBIE IIeJIH,
TOTOBHOCTEIO K (TIOpoTOBHI CPEICTB IS 3aa9n
TEOPETHIECKOMY 1 YpOBEHbB) MOTyICHUS OronH(pOPMaIIOHHOTO
aHau3y U pe3yIbTAaTOB aHAM3A | aHAIW3a JJIs
9KCIEPUMCHTAITBHOM TEXHOJIOTHIECKOTO opraHuzamyu 6a3
MIPOBEPKE THITOTE3 mporiecca; JAHHBIX 110
OMOJOTUIECKIM
HOCJIEI0BATENHHOCTSIM
U TEXHOJIOTUYECKUM
mporeccam;
-OLICHUTh -YMEHHE OLIEHKHU CIOCOOHOCTh 75-85
TEXHOJIOTHUECKUH | 3PPEKTUBHOCTH OLICHUBATH
Tporecc B | TEXHOJIOIMYECKOTO TEXHOJIOTHYECKUH
OMOTEXHOJIOTUH nporecca; Tporecc Ha
Ha €ro | -yMeHHE NIPHUMEHSTH | COOTBETCTBHE
COOTBETCTBHE METOJIBI HCXOHBIM HAYYHBIM
Veer HCXOIHOU O6MoMH(pOPMAIIMOHHO | pa3paboTKaM;
HAy4YHOU TO aHAJIN3a; -CIIOCOOHOCTh
(mpoaBuHY
ThIiA) paspaboTke; YMEHHE YIpaBIATh
- BECTH HAay4yHYIO | OPHEHTHUPOBATHCS B TEXHOJIOTHYECKHM
JUCKYCCUIO MO | HampaBJICHHUSX MIPOLIECCOM;
npoOieMam pa3BHUTHSA -CIIOCOOHOCTh-
arpOIUINEBOH OMOTEXHOJIOTHH; OpraHU30BaTh
OMOTEXHOJIOTHH; -yMEHHE CO3/1aTh TEXHOJIOTHYECKUH
- 0aHK [JaHHEIX; MPOLIECC;
OPHEHTHPOBATHCS -CIIOCOOHOCTh




B HAalIpaBJICHUAX

OpraHn3oBaThb

pa3BUTHSA HayY4HYIO AUCKYCCHIO;

OHMOTEXHOJIOTHH; -

-c0O31aTh 0aHK

JAHHBIX 1o

TEXHOJIOTUYECKIM

mpomeccaM M HX

rapameTpam;

-COBPEMEHHBIMHU BIIafICHUC -CIIOCOOHOCTh 85-

METOaMH COBPEMEHHBIMHU TIPUMEHSATH METOJIBI 100

aHaIM3a METOJIaMH aHAJIN3a; JUISL aHaITM3a

ToKazaTesnen BJIaZICHUC HaBbIKAMU | TEXHOJOTMYECKOTO

TEXHOJIOTHYECKOT | JIeJIaTh BBIBOJBI U nporecca;

0 Tmpolecca; MPOTHO3BI 10 HOBBIM | -CIIOCOOHOCTH

-HaBbIKaMH TCXHOJOTHYCCKUM MPpUMCHATH HaBbIKU

Brnaneer yIpaBJICHUs poLeccamMH ; yIpaBICHUS
(BBICOKHI) | TEXHOJIOTUYECKUAM | BJIaJCHHC HABBIKAMH | TEXHOJOTHMYCCKHMHU

U MPOLIeCCaMu; OpraHHU3aIiu npoLeccamu;

-HaBBIKAMH TEXHOJIOTHYECKOTO - CIIOCOOHOCTH

OpTaHM3aINA KOHTPOJIS,; TIPUMEHSATH HaBBIKH

TEXHOJIOTHYECKOT OpTaHM3aINN

0 KOHTPOJIS; TEXHOJIOTHYECKOTO

KOHTPOJIS;

OIIK-5 -COBpEMEHHbIE -3HaHUE -CTIOCOOHOCTh 61-75
CHOCOOHOCTD UH(OPMALMOHHBI | COBPEMEHHBIX MIPUMEHATD
HCIIOIb30BATh € TeXHOJIOTHH IS | MH(POPMAIIMOHHBIX UH(OPMALMOHHBIE
COBpPEMEHHBIE cbopa, 0OpabOTKH | TEXHOJIOTHH IS TEXHOJIOTHH 11 cOopa
HHPOPMALUOHHBIC HAy4YHOU cbopa u 00paboTKH 1 00pabOTKK HAYIHOM
TEXHOJIOTUY NS uHpopMaLH Hay4yHOU 00paboTKH ;
cbopa, 00paboTKH U 3naer -0a3bl JaHHBIX HHPOPMALINY; -CII0COOHOCTH
pactpoCTpaHeHHus (oporoBH! -IIpOTpaMMHBIE -3HAaTh COBPEMEHHBIE | HMCIIOJIb30BaTh 0a3bl
Hay4IHOH i ypoBeHb) TIPOJTYKTHI n | 6a3bl JaHHBIX MO JJaHHBIX TI0
nHpopmanuu B pecypcsl CTPYKTYpam OuornonMepam s
obmactn «MHTepHeT» 11 | OHOIOIMMEpPOB; TIPOTHO3UPOBAHUS UX
OMOTEXHOJIOTHH 1 pemeHuns CBOMCTB W CTPYKTYPBHI;
CMCIXKHBIX OTpacneﬁ, Hay4YHBIX )5
CIoCOOHOCTHIO MIPOU3BOJICTBEHH

HCITOJB30BaTh 0a3hl

BIX 3aja4




JIaHHBIX,
MIPOTrpaMMHBIC
MIPOYKTHI M PECYPCHI
HHPOPMALNOHHO-
TEJIEKOMMYHHUKAIIHOH
Hoii cetn "MHTepHET"
(manee — ceTb)
"UntepHer") mis
pemeHus

3aja4 npodeccronan
BHOH JIeITeIbHOCTH

-UCIOJB30BATh -yMEHUE -paboTaer ¢ 75-85
KOMITBIOTEPHBIE HCTIONIb30BaTh MIPOTPaMMHBIMHU
TEXHOJOTUH I | KOMITBIOTEPHBIC MIPOYKTaMH CETH
cbopa, 0OpabOTKHN | TEXHOJIOTHH IS «aTepHETY;
u cbopa u 06paboTku -pemaet 3agadn
pacupoCTpaHEHusl | Hay4yHOU po¢eCCHOHATBHOM
Hay4IHOH nHpopmanuy; JEATEBHOCTH C
nHpopmanmu B | -yMeHHE paboTaTh C MTOMOILBIO
obyactu porpaMMaMH CeTH KOMITBIOTEPHBIX
O6uorexHonoruu u | «MHTEpHETY; Iporpamm;
Vieer CMEXKHBIX -yMEeT C TIOMOILBIO -oOpabarsiBaeT
0Tpacisx KOMITBIOTEPHBIX Hay4YHBIC JIJaHHBIE C
(npoxBUHY
ThIiA) -PaGorarn ¢ | mporpamm TIOMOLIBIO
MIPOTPaMMHBIMHU MPOTHO3UPOBATH KOMITBIOTEPHBIX
MPOXYKTaMH CeTH | (YHKIHMH TIPOTPaMM.
«MHTEpHET» MaKpOMOJIEKYJI
-Hcnone3oBats O6HONIOINMEPOB;
0a3bl TaHHBIX [UIS
HAy4YHOH pPabOTHI,
IS
MIPOTHO3UPOBAHUS
GbyHKIMN
MaKpOMOJIEKYJT
OHOIIOJIMMEPOB
-COBPEMECHHBIMHU -BJIaJICET -CIIOCOOCH OBICTPO 85-
nHpopMannoHHbl | MHGOPMAIIMOHHBIMH | OPraHU30BaTh cOOp, 100
MU TEXHOJOTHSIMH | TEXHOJOTUSIMH B 00paboTKy 1 XpaHEHHUE
JUTSt cbopa, | obmactu HAy4IHOH HH(pOpMAIHU
00paboTkn u | OMOTEXHOJIOTHY; B CMEXHBIX OTPACIIAX
pacIpoCTpaHEeHUs | -BlIaJICET HABBIKAMHU OMOTEXHOJIOTHH;
HAy4YHOH npu paboTe ¢ 6a3aMu | -CIIOCOOEH OBICTPO
uHGOpMalMK B | JAHHBIX EPBUYHBIX | PACHPOCTPAHUTH
obnactu MOCJIE/IOBATENILHOCTE | HAYYHYIO
OMOTEXHOJIOTHH, i ¥ cTpyKTYp Oenka, | uHbOpPMAaIHIO U3
-HaBpikamu  1ipu | JJHK, PHK obmnacTu
pabote c 0a3zamu | -BiaJieeT HABBIKAMHU OMOTEXHOJIOTHH;
JAHHBIMU cbopa, coxpaHeHHs -crioco0eH pemaTh
Brnaneer TIepBUYHBIX Hay4HOH npodeccHoHaNbHbIE
(BBICOKMH) | TOCIIEnOBaTENIFHO | MH(GOPMAIUH 3aJ[a4M Ha BBICOKOM
CTell U CTPYKTyp Hay4YHOM YPOBHE,
MaKpOMOJIEKYIT UCTIONB3YS
-HaBBIKAMH IIPOTrpaMMHBIE
OpraHM3alu HPOJYKTHI CETH
cbopa, «VHTEpHETY;
006paboTku u
XpaHeHHs
Hay4HOI
nHpOpMAIMA B
CMEXHBIX
OTpacisix

OMOTEXHOJIOTHUU




IK-16

CIOCOOHOCTB
OCYIIECTBIIATD
3¢ PeKTHBHYIO
paboty cpencts
KOHTPOJIS,
ABTOMATH3aLUH U
ABTOMAaTH3HPOBAHHOT
0 yIpaBJIeHUs
MIPOHU3BOJICTBOM,
XUMHKO-
TEXHHUYECKOTO,
OHOXUMHUYECKOTO
MHKPOOHOJIOTHIECKO
ro KOHTPOJIS

-3HaHHe -CIIOCOOHOCTh -
TIpaBuIIa 61-75
COBPEMEHHBIX TIPUMEHSTh
OCYIIECTBIICHUS
ShheKTUBHYIO HHPOPMAINOHHBIX WHPOPMALNOHHBIE
TEXHOJIOTHH AJIst TEXHOJIOTHH ATt cOopa
paboTy cpencTs 9
COHTDOLSL cbopa u 06paboTku 1 00paboOTKH HAyIHOU
PO, HayJIHOH 00paboTKH ;
ABTOMAaTH3aLUH U
HHPOPMALINH; -CII0COOHOCTD
3Haer ABTOMAaTH3HPOBaH
-3HAaTh COBPEMEHHBIE | MCIIOJIb30BaTh 0a3bl
(TTOpOTOBBI | HOTO YMpPaBICHUS
M 0a3bl JaHHBIX 110 JaHHBIX 110
1l ypOBEHb) | POU3BOICTBOM,
UMIKO- CTPYKTypam OuornonuMepam st
OHOTIOIMEPOB; MIPOTHO3UPOBAHUS UX
TEXHITIECKOTO, CBOWCTB U CTPYKTYpBHI;
OMOXMMHUYECKOTO PYKTYPEL:
u
MHUKpOOHOIornye
CKOT'O KOHTPOJISt
-yMEHHUE -paboTaer ¢ 75-85
HCTIONIb30BATh TIPOTPaMMHBIMHU
OCYIIECTBIISTH
KOMITBIOTEPHBIE MIPOYKTaMH CETH
3¢ eKTHBHYIO
TEXHOJIOTHH JJIS «MHTEpHETY;
paboty cpencTs
KOHTPOIIS cbopa u 06paboTKu -peaer 3a1auu
PO, Hay4IHOM npodeccuoHaTbHOM
ABTOMATH3aLUH U
nnpopmanuy; JeSITeTIbHOCTH C
ABTOMATH3HPOBaH
Ymeer -yMeHHUe paboTaTh ¢ HOMOMIBIO
HOT'O YNpaBIIeHUs
(npoaBUHY nporpaMMaMH CeTH KOMITBIOTEPHBIX
. MIPOHU3BOJICTBOM,
TBIN) «VHTepHETY; HporpamM;
XHMHKO-
-yMeeT ¢ TIOMOIIBHI0 -00pabaTsIBaeT
TEXHHYECKOTO,
KOMITBIOTEPHBIX Hay4YHBIC JJaHHBIE C
OMOXMMHYECKOTO
u porpamMm TIOMOIIBIO
MPOTHO3UPOBATH KOMITBIOTEPHBIX
MHKpoOHoIOrnye Fp— DOIDAMM
CKOI'O KOHTPOJIsI yH porp )
MaKpOMOJIEKYJI
OHOIIOINMEPOB;
-BJIaeeT -CIoCco0eH OBICTPO 85-
nH(OpMALMOHHBIMKE | OpPraHU30BaTh cOOP, 100
MPUHIUIIAMUA U TEXHOJIOTUSIMU B 00paboTKy 1 XpaHeHue
IIPAKTUKOM obiacti Hay4YHOIl nHpopManun
OCYLIECTBIICHHUS OMOTEXHOJIOTHY; B CMEXHBIX OTPaCIIsiX
3¢ PEKTUBHYIO -BJIaJIeeT HABBIKAMHU OMOTEXHOJIOTHH;
paboTy cpencTs npu paboTe ¢ 6a3aMu | -CIIOCOOEH OBICTPO
KOHTpOJIS, JIAaHHBIX TIEPBUYHBIX | PacIpOCTPaHUTH
aBTOMATH3ALMK U | TTOCJIEOBATEIbHOCTE | HAYYHYIO
Bnaneer aBTOMATH3MPOBaH | W M CTPYKTyp Oenka, | mH(OpManuio n3
(BeIcokmit) | HOTO ynpamieHus | JHK, PHK obnactu
MIPOHU3BOJICTBOM, -BJIaJIeeT HABBIKAMHU OMOTEXHOJIOTHH;
XUMHKO- cOopa, coxpaHeHUs -CIOCOOCH perarh
TEXHHYECKOTO, Hay4HOH npodeccroHaNbHbIE
OMOXUMHUYECKOTO | mHpOpMamu 3a7la41 Ha BHICOKOM
u Hay4YHOM YPOBHE,
MHUKpoOHoIOrnyue UCTIONB3YS
CKOT'O KOHTPOJISt IIpOrpaMMHBbIe

MIPOAYKTHI CETU
«HTEpHETY;




Metoanueckue PEKOMEHAALIMH, OIIPECACIAIOIINC NPOLECAYPbI ONCHUBAHUA

PE3yJabTaTOB OCBOCHUS JTUCHUILIMHBI

|. OleHouHBIE cpeacTBA 1J151 IPOMEKYTOUHOM aTTecTalun

HpOMe)KYTO‘-IHaH arrecranysd BKIIHOYACT OTBET CTYACHTA Ha BOIIPOCHI K

9K3aMCHY U IIPOXOKACHHUC NTOI'OBOI'O TCCTA.

Kpurepun BbicTaBIeHHsI OLIEHKHU CTY/EHTY HA IK3aMeHe

bamwinl,
He00X0INMbIEe
IJISl OLICHKH
HTOIOBOI0
TecTa

Onenka 3ayera

TpedoBanus k 0(hOpMIEHHBIM KOMIIETEHLUSIM B
YCTHOM OTBeTe CTYJeHTa

100-85

«OTJIMYHO»

OmIMYHO  BBICTABIIETCS  CTYACHTY, Y KOTOpPOTO
c(OPMHPOBAHO 3HAHUE METOJOB KPUTHUECKOTO
aHaJIM3a ¥ OIEHKA COBPEMCHHBIX HAYyYHBIX
JOCTIDKEHUH, yMEHHUE UCIIOJIb30BaTh
COBPEMEHHBIC METOIbl ¥  BBIYHCIUTCIHHBIC
cpencTsa TUIst U3YyYCHUS CTPYKTYPBI
OMOMOJIEKYII, 3HAeT KOMIIBIOTEPHBIC
TEXHOJIOTHH JIJIs cOOpa, XpaHEeHHs, 00pabOTKe 1
nepenayn XUMHUYECKoW WH(opMamuu, ymeer
UCTIONB30BaTh 3HaHUS (YHIaMEHTAIbHBIX U
MPUKIAMHBIX — pPa3/elioB  JAWCIHILIAH,  0a3bl
JaHHBIX, MMAKEeThl MPOTpamMM, BHIOMPATh METOIBI
JUISL pelICHHsST HAYYHOW 3a/ladyd, NPUMCEHCHHE
HABBIKOB HAYYHOT'O TUIAHUPOBAHMSI.

85-75

(XOPOLIO»

copMUpOBaHHBIE ~ 3HAHUS, HO  COZAEpXKAIHe
OTJIETIbHbIE pooesbI B UCIIOJTb30BaHUH
COBPEMEHHBIX ~METOZ0B, M  BBIYMCIHMTEIIbHBIX
CPENICTB MJisi U3yUEHUS CTPYKTYpPbl OMOMOJIEKYIT,
KOMITBPIOTEPHBIX ~ TEXHOJNOTHH  ans  cOopa,
XpaHeHusi, 00paboTKe W Tepenadyl XUMHUIECKOM
uHpopmanuu, mpobderasl B HCIOIH30BAHUH
3HAaHUN  (QyHIAMEHTAIbHBIX W  TPUKIATHBIX
pasnenoB AUCUUIUINH, 0a3 JaHHBIX, MaKETOB
porpamMm

75-61

«YHOBJICTBOPUTCIILHO»

0011He, HO HE CTPYKTYPHPOBAHHBIE 3HAHUS, HE
CHCTEMATHUYECKOE UCTIONB30BAHNE COBPEMEHHBIX
METO/IOB M BBIUKCITUTEIIBHBIX CPEIICTB, HE TTOJTHOE
WCIIOJTB30BAHNE KOMITBIOTEPHBIX TEXHOJIOTHIA

61-0

«He
YIOBJIETBOPUTEIILHOY

OreHka  HEYJOBIETBOPUTENHHO  BBICTABISETCS
CTY/ICHTY, KOTOpbIii MMeeT (pparMeHTapHbIC 3HAHUS
MH(POPMALIMOHHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHH,
COBPEMEHHBIX METOJIOB 1 BBIUHCIUTENBHBIX CPEJICTB
U U3Y4YEHUsI CTPYKTYPhI OMOMOJIEKYI,
WICTIOJIB30BAHNE KOMITHIOTEPHBIX TEXHOJIOTHI TIPH




cbope, XxpaHeHHH, 00padOTKe , AHAITM3E U Tiepe/Iade
XUMHYECKON MH(POPMAIIH, HE 3HACT 3HAYUTEITLHON
YacTH POTPAMMHOTO MaTepHaia, JIOIyCKaeT
CYIIECTBEHHBIE OIIMOKH, HEYBEPEHHO C OOJBILIMMU
3aTPyITHEHUSIMH BBITTOJTHSIET IPAKTHYECKUE PAOOThI U
HE MOXKET IPOJIOJDKUTE 00y4eHHe 6e3
JIOTIOJTHUTENBbHBIX 3aHSATHH IO COOTBETCTBYHOIICH
JICIATIIIVHE.

BOIIPOCHI K DK3AMEHY

1. Information research in biotechnology / Undopmanmonusie ncciaenoBaHusi B
OMOTEXHOJIOTUN: BOSHUKHOBEHHUE, 11eJTH, 3aa4d, METOBI.

2. IlpuBecTr XapaKTEpUCTUKU T€HOMA YEIOBEKa.

3. Hazparb nHopmanoHHbIe TEXHOIOTHH, TPUMEHSIOIINECS B

ououHdopmaTuke.

OcHoBHBIC 3371a4u OMOMH(POPMATUKHU

HNHpopMalinoHHbIE TOTOKU B OMOJIOTMYECKUX CAMOBOCIIPOU3BOISIILIUXCS

B

CHUCTEMAX
ba3bl qanHbIX: KIaccuuKaius, OCHOBBI CTPYKTYP.

ba3pl 7aHHBIX OE€IKOBBIX MOCIIEA0BATEIILHOCTEN.

ba3bl TaHHBIX MOCJIEA0BATEIBHOCTENW HYKJIEHHOBBIX KHUCIIOT.

© o ~N

. banku maHHBIX METAOOIUYCCKHX ITyTEH.

10.ba3el, comepkamue pe3yabTaThl TJIOOAIBHBIX HSKCIIEPUMEHTOB IO aHAIU3Y
HKCIIPECCUU, IPOTEOMUKE, U T.II.

11.0OcHoBHBIe OuOAMOrpaduyeckue 0a3bl TaHHbBIX.

12.NCBI, ENTREZ u BLAST — naznauenue, MHCTpyMEHTHI, 3a]1a91

13.MeTobl CpaBHEHUS IEPBUYHBIX CTPYKTYP MOJIEKYJ OHOTIOJIMMEPOB

14.BeipaBHUBaHHE JIBYX MMOCIEAOBATEILHOCTEH, TOUCUHBIC MATPHIIHI.

15.'mobasikHOe ¥ JIOKaTbHOE BBIPABHUBAHHE, BEC BBIPABHUBAHUS, MAaTPUIIBI
AMHHOKHCJIOTHBIX 3aMEH.

16.JIokanbpHOE BEIpAaBHUBAHUE, 3a/1a4H, TIPUMEPHI.

17. AnropuT™M TUHAMHUYECKOTO MporpaMMHupoBaHus. ONTUMaIbHOE BEIPABHUBAHHC
nociiegoBareibHocTel. CriocoOb! ontumu3anuu moucka — FASTA, BLAST

18.3aBUCHMOCTh BBIpAaBHUBAHHUS OT I1ApaMETPOB, CTATHUCTHYECKas 3HAYMMOCTH
BbIPaBHUBAHUU

19.MeTtonb! pacrio3HaBaHusl (PYHKIIMOHATBHBIX YYaCTKOB B HYKJICOTHUIHBIX
MOCJIETIOBATEIHHOCTSIX

20. MHOXEeCTBEHHOE BBIPABHUBAHUE.

21.TIporpaMmsl Ju1sl TOMCKAa MHOKECTBEHHOTO BhIpaBHUBaHusA. PSI-BLAST.,

22.CkpoiThie MapkoBckue mozenu (HMM).



23.BoipaBHUBaHUS U (PUIOTEHETHYECKHE OTHOIICHHUS.

24 . TIpoGaeMbl (UITOTEHUH TEHOMHBIX IOCIEI0BATEILHOCTEH.

25.KnactrepusalimoHHbIN TOAX0/1 K 33JJaHUI0 (PUIIOT€HETUYECKUX OTHOLLICHUN

26. Kimaguctnueckue METOBI.

27. TpetnyHas cTpykTypa Oenka. DonauHT.

28.1Ipencka3zanne TPETHUYHOW CTPYKTYyphl Oenka. MopaeanpoBaHHE TOMOJIOTOB.
Mertonpi, 10, cepBuUCHI.

29.OKCniepuMEHTAIbHOE ~ ONpeeNieHne CTPYKTypbl Oenka. OreHka KadecTBa
MOJTyYEHHOM CTPYKTYPHI.

30.IIpenckazanue nmapamerpoB crimpanu JJHK.

31./Ilunamuueckue moaenu PHK.

32.ITouck PHK c¢ 3amannoit ctpykrypoit (TPHK u 1.1, perynstopHbie y4acTku
MPHK).

33.MoneKkyISIpHBIN TOKHHT: 11eJTb, 3a]1a4H, TOAXO0bI, TPUMEHEHHE.

34.Information research in biotechnology / MudopmamonHbie uccneqoBaHus B
ouorexHosmorun W ¢uiorene3. Momnekynsipusie 4acwkl. Knaga, OTU, BeTBb,
JIUCT, KOPEHb. YIbTPAMETPUUYECKOE U HEYIbTPAMETPUUECKOE JIEPEBO.

35.0prosioru, nmapaioru, roMOJIOTH, KCEHOJIOTH.

36.I opr30HTATBHBIN IEPEHOC TEHOB U €r0 POJIb B ABOIOIIUN T€HOMOB.

37.ANTOPUTMBI IOCTPOCHHS (PUITOTCHETHIECKUX JICPEBHCB

38.I1Ipenckazanue GpyHKINNA TSHOB.

39. CpaBHEHHME TEHOMOB

40. MeToapl TTpeacKa3aHus IPOCTPAHCTBEHHBIX CTPYKTYP OCIKOB

41. MeToapl MOJSTUPOBAHUS LIETICH METa00TMYECKUX PEaKITHil

42. AnropuTMbl COOPKM T€HOMHBIX MTOCJIEA0BATENLHOCTEN U3 (hparMeHTOB

43. Tlonbop npaitmepon st TP u 308108 11 rubpuausamuu. [logdbop 30H10B
JUTSI MUKPOYHUTIOB

44, I'eHeTUYEeCKUM aIrTOpUTM 00pPaOOTKHU JAHHBIX, CXEMbI peau3aliu.

A5 MenunuHCKass  TCHOMHKA, TCHHas  JIMarHOCTMKA W TGHOTeparmus.
dapmakonHpOpMaTHKA.

46.KommbroTepHasi TOKCUKOJIOTHS 1 UMMYHOUH(pOPMATHKA.

HUTOI'OBBIU TECT

1. Myraims, 0pu  KOTOpOH eAWHWYHAas 3aMeHa OCHOBAHMS  OCTaBJsSET
AMUHOKHCIIOTHYIO IOCIEI0BATEAbHOCTh HEM3MEHHOW, HA3bIBACTCSI
a) HOHCEHC-MyTalus
0) oOpaTHas 3ameHa
B) «MOJTYAILAsH MyTalus
I') MUCEHC-MYyTalus




OcHOBHO# moCTyNAaT (IIEHTPATbHAS IOTMa) MOJCKYJISIPHON OMOJIOTHN
a) IHK — PHK — 6enox
0) JIHK <> PHK — Gemnox
B) IHK — PHK <> 6enok
r) PHK — JIHK — 6enok
BBIpOKI€eHHOCTh TEHETUYECKOTO KOJIa — 3TO
a) KOIMPOBAHUE OJTHUM TPUILJIETOM TOJIBKO OJJHOM aMUHOKHUCIIOTHI
0) KOJIMPOBaHUE OJTHUM TPUILIETOM OJTHOM JIMOO HECKOIBKUX aMUHOKHUCIIOT
B) KOAMPOBAHUE OAHOW aMUHOKHUCIIOTHI HECKOJIBKHUMH TPUILIETaMU
') KOJIMPOBAHUE OJTHUM TPUIUIETOM Pa3HbIX AMUHOKHUCIIOT
YHuBepcaabHOCTh TEHETUYECKOr0 KOJIa — 3TO
a) KOJIUPOBAHUE OJTHUM TPHUIUIETOM OJHOM MO0 HECKOIBKUX aMUHOKHUCIIOT
0) KOJIMpOBaHUE OJTHON aMUHOKHUCIIOTHI HECKOJIBKUMU TPUILIETaAMU
B) KOJUPOBAHKE OJHOW aMHUHOKHCIIOTHI OJHUM TPHUILIETOM
') HUIMYKUE €IMHOTO KOJa JJIsl BCEX CYIIECTB Ha 3eMJie
JLisi HaxOXKJICHHUSI KOHCEPBATHBHBIX PETHOHOB B HAOOPE MOCIEIOBATEILHOCTEH
IPUMEHSIETCS TPEUMYIIIECTBECHHO
a) MHO)KECTBEHHOE BEIPABHUBAHUC
0) TOKaIbHOE BHIPABHUBAHUE
B) TJ1I00aJIbHOE BBIPAaBHUBAHUE
') CTPYKTYpHOE BbIpaBHUBAHUE
BripaBHHMBaHME - 3TO:
a) CpaBHEHHE MOCJIEI0BATEILHOCTEN HYKJICOTHUIOB C «JTUITKUMH KOHIIAMI)
0) cpaBHEHHE aMUHOKHCIIOTHBIX TIOCIIEIOBATEILHOCTEN OCIKOB TIO JITTMHE
B) CpaBHEHUE HYKJICOTHUIHBIX MOCIEI0OBATEIHLHOCTEH 110 JAJIMHE
') CPAaBHEHHUE TTOCIIEI0BATEILHOCTEN B MOUCKE UICHTUYHBIX CepUit

CHMBOJIOB
7. Paccrogaue 1o JIeBeHIITallHY WIN «PEHAKIIMOHHOE PACCTOSIHUEY MEXKITY

JIBYMS CTPOKaMH
a) MUHUMAJIBHOE YUCIIO «OTepaIuii peIakKTUPOBAHUS ISl TOTO, YTOOBI
MPEBPATUTh OJIHY CTPOKY B IPYTYIO
0) MakCUMaJIbHOE YHCIIO «OTepaluii peJaKTUPOBAHUS I TOTO, YTOOBI
MPEBPATUTH OJIHY CTPOKY B IPYTYIO
B) MUHUMAJILHOE YHUCIIO 3aMEH MO3UIIUNA B CTPOKE JJIS TOTO, YTOOBI
MIPEBPATUTH OJIHY CTPOKY B IPYTYIO
I') MUHIMAJIBHOE YHCJIO BCTABOK JIJISl TOTO, YTOOBI IPEBPATUTH OJHY CTPOKY
B JIPYTYIO

8. PSI-BLAST- »to nporpamma, Kotopas

a) TMO3BOJIAET MPOBOJIUTH AHATU3 MOMYJISIIMOHHO-TEHETUYECKHUX JaHHBIX
0) ocymiecTBIACT (PUIOTCHETUYECKUM aHAJIU3 C UCTIOJIb30BaHUEM METO/1a
apCUMOHHH

B) OJIOMpAET IaHHbIE JJIs MTOCJIEeI0BATEIbHOCTEH, aHaTOTUYHBIX
3aIpPOILICHHOU



I) TPOBOAUT MHOXKECTBEHHOE  BBIPABHUBAHHWE  HYKJICOTHIHBIX
AMUHOKHCIIOTHBIX MTOCIIEJIOBATEILHOCTEH
9. B mepapxuu cTpyKTyp OeiKa, TOMEHbI pacloIararoTcs ...
a) MOCJIe YeTBEPTUIHON CTPYKTYPBI
0) MeX Ty BTOPUYHBIMHU M TPETHYHBIMU CTPYKTYpaMHd MOHOMEPA
B) TOJOOHBIN YPOBEHb OTCYTCTBYET
') MEX/Iy IEPBUYHBIMUA U BTOPUIHBIMU CTPYKTYypaMu MOHOMEpa

10.Yto u3 HNEPCUYNCICHHOI'O HC OTHOCHUTCA K OCHOBHBIM THIIAM I'CHCTHUYCCKHX KApPT

a) TEHETUYECKUE KapThI CIIETUICHHOCTH TCHOB
0) «0PHIIOBBIE» CXEMBI XPOMOCOM
B) nocnenonarensHoct JJHK
') KOHTUT
11.KoHTur — 310

a) Habop nepekpoiBaromuxcs pparmentoB JJHK, koTopbie B COBOKYMHOCTU

IPEICTaBIIAIOT cO00I KOHCEHCYCHYI0 00acTh JJHK
0) JTOKYCBhI C BapbUPYIOIIUM YKCIIOM TaHJIEMHBIX TIOBTOPOB
B) OJUMOP(PU3M KOPOTKUX TaHIEMHBIX TTOBTOPOB

I') KOPOTKUM, cekBeHUpoBaHHbIN yuacTok JIHK, mokanm3zoBaHHbIN B CTpOro

OTIpE/ICICHHOM 001aCTH TeHOMa

12.HDOI_ICCC CIIOHTAHHOI'O CBOpPAaYMBAHUA HOHHHCHTMI{HOﬁ OCNM B VHUKAJIBHVIO

HamueHy MPOCTPAHCTBEHHYIO CTPYKTYPY Ha3bIBACTCS

a) CIJTAMCHUHT
0) TpaHCIISIIUS
B) (honauHT
T') IPOLIECCUHT

13.OCHOBHBIM UHCTPYMEHTOM OHMOUH(OPMATUKH SBIISIETCS
a) BbIpaBHUBAHUE MOCIEA0BATEIbHOCTEN
0) ceKBEeHUpOBaHUE
B) IPOTPaMMHUPOBAHUE
') KapTUPOBAHUE F'€HOMA

14.ToyeuHasi MaTpuiia — 3TO

a) KOMITJIEMEHTapHas, 3alucaHHast B oOpaTHOM MOPSIAKE

MOCTIEI0BATEIHHOCTh
0) MATMHAPOMHOCTD MOCIIE0BATEILHOCTU

B) MaTpUulbI pacucra BECOB JJIsA 3aM€CH B AMHWHOKHUCIIOTHBIX

ITOCJIECAOBATCIBHOCTAX

) mpocTeiiiee M300pakeHHe, KOTOpOe MaeT IMPEICTAaBICHUE O CXOJICTBE

MCXKIY ABYMS IMOCIICA0BATCIbHOCTAMMA

15.MCTOI[ HCCJICIOBAHMSI BEIICCTBA ITYTEM ONPEACICHUSI OTHOLICHUSI MACCHI K 3apsiay

N KOJMYCCTBA 3apsaAXCHHBIX YaCTHII, O6D213VIOH_II/IXCH IIpu TOM HWJIHM HHOM

IIPOIIECCE BO3ACUCTBHUS HA BELIECTBO
a) SAMP-cniekTpockonus
0) Macc-CIeKTpOMETPUS
B) UK-cniekpockonus



http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BF%D1%82%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE

r) aaeKTpodopes
16. 111 aHHOTHPOBAHMS CTPYKTYPHI O€lIKa HE MCIIOJIb3YETCSI METOI
a) METO/I BBISIBJICHUSI TOMOJIOTHH B TIOCJIEIOBATEIIBHOCTSIX
0) MeTo pacrio3HaBaHus doiaa
B) DKCIIEPUMEHTAIILHOE ONPEICIICHUE CTPYKTYPhI
r) meton CmuTta-Batrepmana
17.1Ipu KaKoM 3HAYEHHHU POIIEHTA HICHTHYHBIX OCTATKOB B ONITUMAaJIbHOM
BBIDaBHUBAHMH JBa OeaKa OYAyT, BEPOSITHO, UMETH CXOJIHBIN ITAaTTEPH
dbonaunra
a) 6omee 25%
0) 6omnee 45 %
B) 18 %
r) 10 %
18.I1apanornynsle reHsl (paralogous genes) 310:
a) TOMOJIOTUYHBIE T€HBI (PUIIOTCHETUYECKU POACTBEHHBIX OPTraHU3MOB
0) reHbl, KOTOpbIC TIPOM3OIILTM B Pe3y/IbTaTe BHYTPUICHOMHBIX JTYTUIMKAIMA B TEHOME
JIAHHOTO BUZIA
B) TOMOJIOTMYHBIC TEHBI (DUIOTCHETUYECKH POJACTBEHHBIX OPraHU3MOB,
Pa3oIIeIINXCS B MPoIlecce BUA00Opa30oBaHUs
I') TOMOJIOTUYHBIC TEHbI MHKPOOPTaHM3MOB, OOpa30BaBIIMECS B IIPOLIECCE
TOPU30HTATLHOTO MEPEHOCa
19.TpancMeMOpaHHBIE  CETMEHTHI _ COCTOST _ MOYTH _ MCKIIOYUTENLHO U3
ruApo(MOOHBIX aMHHOKHCIOTHBIX OCTATKOB. (CKOJBKO OCTATKOB COCTABISET
JUIMHY TpaHCMEMOpaHHBIX cIUpaIch
a) 100 ocraTtkoB
0) 150 ocTaTtkoB
B) 2-5 ocTatka
r) 15-30 ocTaTkoB
20.Kakasg W3  TIEpEYMCICHHBIX  HIDKEC  TNPOrpaMM  MCIOJB3YeTCs  JUIs
MHO>KECTBEHHOI'0 BhIpaBHUBaHMs ntociiegoBareabHocTer JIHK m 6enkoB
a) Clustalw
0) BLAST
B) DALI
r) CASP
21.Mojens sl OIIEHKH DBOJIOIIMOHHOTO PACCTOSHMSA 110 HYKJICOTHUJIHBIM (100
AMUHOKHCJIOT-HBIM ) 3aMEHaM B MOCJICI0BATEILHOCTH
a) mogenb Tamypsi-Hes
0) monenb [xykca-Kantopa
B) MapKOBCKasi MOJIETb
') CKpBITasi MApKOBCKAsl MOJICITh
22.0OcHOBHas MpobieMa MOCTT€HOMHOM PHI:
a) - IpeICKa3aHme MEPBUYHON CTPYKTYpPBI O€JIKa MO MOCIeI0BATEIbHOCTH
JIHK
0) - mpecKa3zaHue BTOPUYHON CTPYKTYPHI OJIKa MO MOCIeI0BATEILHOCTH
JIHK




B) - MIpeICKa3aHne TPETUYHON CTPYKTYPBI O€JIKa 10 MOCIeI0BATEIbHOCTH
JIHK
I) - Ipe/icka3aHue YETBEPTUUHON CTPYKTYpPhI O€JKa 10
nocienoBareiabHocTy JJHK
23.'oMONIOTHYHBIE HYKJICOTH/IHbIE (UM aMUHOKHUCIOTHBIE) MOCIE/I0BATEIbHOCTH
Ha3bIBAIOT MAPaATIOTUYHBIMU €CJIH. . .
a) OHU MOSIBUJTUCH B PE3YJIbTATE BUI000pa30BaHUS
0) OHU TIOSIBWJIMCH B pe3yJIbTaTe AYTTUKAINH
B) OHU HaxOJSTCS B HavaJie reHa
T') OHU SIBIISTIOTCS] YHUKATbHBIMH
24. OWIOTeHeTHIECKOE JAepeBO (IBOIOIIMOHHOE JIEPEBO, JIEPEBO YKM3HU) - JICPEBO,
OTpaXaroliee YBOTIOINHUOHHBIC B3aMMOCBI3H MEXIY PA3IMYHBIMU BHJIAMH WJIH
OPYTUMHU ___ CYITHOCTSIMH,  MMCHIOIIMMH ___ o0miero  mpenka.  BepmwHb
(bUIOreHEeTHYECKOTO JepeBa ISNATCA Ha TPU Ki1acca (OTMETUTh HEBEPHOE):
a) JINCThbS
0) CTBOJIBI
B) Y3JIbI
') KOpEHb
25.Kakoe u3 nepeyurcaeHHBIX HUKE BHIDABHUBAHUN MPUMEHSIETCS K «IIOXO0XKHUM»
[OCJIEIOBATEAbHOCTSIM _MPUOIU3UTEIBHO OJMHAKOBOW JUIMHBL M HATJISIHO
MIOKAa3bIBACT PA3HMITY MEXAY YTUMHU MOCICTOBATEIbHOCTIMH
a) JTOKaJIbHOE
0) MHO>KECTBEHHOE
B) TJI00aJIbHOE
I') CTPYKTYpHOE
26.BripaBHMBaHNE HYKICOTHIHBIX WJIM AMHHOKHMCIIOTHBIX ITOCIEIOBATEILHOCTEH C
CaMbIM BBICOKMM BECOM Ha3bIBAIOT
a) ONTUMAaJIbHBIM
0) MHOKECTBEHHBIM
B) TJ1I00JIbHBIM
') CTPYKTYPHBIM

27.Metoapl  IpeACKa3’aHUsl  CTPYKTYPhL  OEJIKOB IO  aMHUHOKHCJIOTHOM
IIOCJIEJIOBATSIbHOCTH BKJIIOYAIOT B €05 (OTMETUTE HEBEPHOE)
a) MOJICJIMPOBAHKE TI0O TOMOJIOTHUHU
0) pacro3HaBaHue croco0a yKIJIaJIKu
B) IpeJ/icKa3aHre HOBBIX (hOJII0B
I') OTCEB BBIPOXKICHHBIX MUIIICHEH

3amaHus ¢ BBIOOPOM OJHOTO IPABHIILHOTO OTBETA.
Bpewms BeInoaHeHUs 3a1aHus 45 MUHYT.

Uucno 3aganuii B Kaxxi0oM Bapuante - 4. Yucno orBeTos - 1.


http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B2%D0%BE_%28%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%BE%D0%B2%29
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4_%28%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%29

OneHovHbIe CpeacrBsa i TeKymeﬁ aTrecraimmuun

Kpurepuu ouenku pegepara
- 100-85 GamioB BBICTABISAETCS CTYACHTY, €CIM CTYACHT BBIPAa3ui CBOE
MHEHHE 10 CHOPMYIMPOBAHHON MpoOJIeMe, apryMEHTHPOBAJ €ro, TOYHO
ONpENENNB €€ COJAEpKaHHEe U cocTapisomue. IlpuBeneHbl JaHHBIE
OTEYECTBEHHOM U 3apyOeXKHOW JHUTEpaTypbl, CTATUCTUYECKUE CBEACHUA,
uHbOpMaIusi HOPMATUBHO MPaBOBOro xapaktepa. CTyJeHT 3HAET U BIIAJEeT
HAaBBIKOM  CaMOCTOSITEJIbHOM  HUCCJEeIOBAaTEeNbCKOW paboThl MO  TeMe
UCCJICIOBAHMS; METOJAaMH U TNpPHUEMaMH aHajdu3a TEOPETUUYECKUX W/WUIU
MPAKTUYECKUX AaCMEKTOB H3ydaeMol oOnactu. DakTUYECKUX OIIUOOK,
CBSI3aHHBIX C MIOHUMaHUEM MPOOIIEMbI, HET; Tpaduuecku padboTa opopmieHa
MPaBUIBHO
- 85-75 - OammoB - paboTa XapaKTepHU3yeTCS CMBICJIOBOM IEIHLHOCTBIO,
CBSA3HOCTBIO M TOCJIEIOBATEIBHOCTBIO M3JI0KEHHMS; JOIMYIIEHO He Ooiee 1
OIIMOKU TpU OOBSICHEHUH CMbICIA WM CoJiepKaHus mpoOiembl. s
apryMEHTAIllud TPUBOJSTCS JIaHHbIE OTEUECTBEHHBIX M 3apyOCKHBIX
aBTOpoB. [IpoAEeMOHCTPUPOBAHBI HCCIIEIOBATEIIbCKUE YMEHUS W HaBBIKH.
@dakTUYECKUX OIUOOK, CBA3AHHBIX C TIOHMMAaHUEM TPOOJIEMBbI, HET.
JlonyuieHsl ogHa-/1Be OIIMOKK B 0(OpMIIEHUU PaOOThI
- /5-61 Gamn - CTYIEHT MPOBOJUT JIOCTATOYHO CAMOCTOSITEIBHBIN aHau3
OCHOBHBIX 3TalOB M CMBICJIOBBIX COCTABJISIOIMX MPOOJIEMbl; MOHUMAET
0a30Bble OCHOBBI M TEOpPETHUECKOE OOOCHOBAHHME BBIOPAHHOM TEMBI.
[IpuBieYeHbl OCHOBHBIE UCTOYHHKHU 110 paccMaTpuBaeMou teme. JlomymeHo
He OoJsiee 2 OMMOOK B CMBICIIE WM COJIEpKaHUHU MPOOJIEeMBbl, 0OpMIICHUN
paboThI
- 61-50 GammoB - ecnu paboTa MPEACTaBIsICT COOOW TMepecKa3aHHBIN WM
MOJTHOCTBIO TIEPENMCAHHBIM WCXOAHBIM TEKCT 0€3 KakuxX Obl TO HU OBLIO
KOMMEHTapueB, aHaiu3a. He packpblTa CTpyKTypa M TeOopeThuecKas
cocraBisitonfas Tembl. J[lomymeHno Tpu wunum Oonee Tpex OWMOOK B
CMBICIIOBOM COJICpKAHUU pPaACKpPhIBAEMOW TpoOsieMbl, B O(OpMICHHH
paboTHI.

Kpurtepyu oumeHKH JOMAIIHUX 3aJaHUU
OreHka JOMAIIHUX 3aJaHU MPOBOJMTCS B MPOIECCE TEKYIIECH aTTeCTAINH
CTYJICHTOB C UCIOJIb30BaHUEM 0aIbHO-PEUTHHTOBOM CUCTEMBI OIICHKH.
MakcumanbHoe koiudectBo OamioB —100-85. Ilpu BbINIOTHEHWH JTOMAIIHUX
3aJaHUil MakCUMalbHBIH  Oalll  MPUCBAMBAETCA CTYIEHTY, €ClIu padoTy OH
BBITIOJTHSUT OJIUH WJTU TPYIIE CTYJEHTOB, HAan0O0JIee MOJTHO U TOYHO BBITOTHUBITICH



JIOMAIITHEE TBOPYECKOE 3a/JIaHWE€ B COOTBETCTBUU C TOCTABJICHHBIMU IICIISIMH, C
UCIIOJIb30BAaHUEM aKTyaJbHONW HWH(OpMAIMU W HAIWYUEM WJUTFOCTPATHUBHOTO
MaTepuaia, CCbUJIOK Ha HOPMATUBHBIE MCTOYHMKH, CIEUUATIBHYIO JUTEPATypy H
Hay4HbIE M HAy4YHO- MPAKTUYECKUE H3JaHusi (MOHOrpaduu, CTaThu B HAYYHBIX
KypHanax, aBropedeparbl maucceptanuii). CBOOOMHOE BIIAICHUE TOHITHIHHBIM
anmapaTtoM 1o TeMme 3adaHus. [Ipu BBITTOJIHEHWH TBOPYECKUX 3aJaHUN C
ayieMeHTaMu 3koHomuueckux pacuetoB 100-86 OamioB mnpocraBisercs mpu
MPaBUJIBHBIX pacyeTax M YETKOM TOSICHEHUH CTYACHTAMH aJTOpUTMa W IEIH WX
MPOBE/ICHHUS.

Ounenka B 85-75 Oamia mnpeaycMaTpuBaeT BBINOJHEHHUE JIOMAIIIHETO
TBOPYECKOTO 3aJjaHUsi B COOTBETCTBHUM C IIOCTaBJICHHBIMHU IICJISIMH, YETKUE
(GOPMYITHMPOBKH TEXHOJIOTHYECKUX  TEPMHUHOB M TIOHSATHH, WCIOJIB3YyEMBIX IPHU
PaCKPBITHH TEMbI W TIEJIM 3aJlaHUs, TPABWIbHBIC BBIBOJBI, HAJUYHE CCHUIOK Ha
JIOCTOBEPHBIE MCTOYHUKH WH(GOPMAINH, OTIACITHHBIE HETOYHOCTH B BBHITIOJHEHUU
WJUTIOCTPATUBHOTO COMPOBOXKICHUSI TEKCTa (TaOIUIbI, CXEeMbl, TPaQUKU U T.II.)
[Ipu BBIMOSHEHUU TBOPUECKHUX 3aJaHHUM C dJIEMEHTAMU SKOHOMHUYECKUX PacueTOB
olleHKa 85-75 OayIoB MpeAyCMAaTpUBAET HAJIMYMUE OTAEIbHBIX HETOYHOCTEH B
pacyeTax, yMEHHE CTYACHTOB CAaMOCTOSITEIBHO ONpPENETUTh HMX W BHECTU
WCITpaBJICHUS, TOHUMAaHNE CTYJACHTAMH aJITOPUTMA pacyeTa.

Omenka B 75-61  Oamn mpemycMaTpuBaeT BBITOJHCHHE JIOMAIITHETO
TBOPYECKOTO 3aJlaHUS B COOTBETCTBHH C TOCTaBIICHHBIMU IeisaMu. [Ipu 3ToM y
CTYJICHTOB TIPOCIJICKUBAIOTCS 3aTpyAHEHUS C 0000meHueM HuHpopMaIuu,
CTPYKTYPHUPOBAaHHEM  MaTEPHAJIOB  HCCIEJOBaHUS, JOMYIICHbl  HETOJHBIC
(HeTouHbIe) (POPMYIUPOBKH SKOHOMHUECKHX TEPMUHOB U MOHATUNA. CTYIEHTHI
UCIIBITHIBAIOT TPYTHOCTH B OTBETaX Ha HABOSAIIUE BOMPOCH! mpernogaBatens. [Ipu
BBITIOJIHEHUM TBOPYECKUX 3aJaHUil C DJIEMEHTaMU SKOHOMHUYECKHUX PacueTOB
omeHka /5-61 Oamma mpemycMaTpuBaeT HaIMUMe HETOYHOCTEH B pacuerax,
HEYyMCHHE CTYJICHTOB IIPM YyYaCTUM TMIPEIOJaBaTeNIsl BHECTH HCIPaBJICHUS,
HEMMOHUMAaHUE CTY/ICHTaMH aJrOpUTMa pacueToB.

60-50 GayiyoB - MpU HECOOTBETCTBUM PE3YJIbTATOB HMCCIICIOBAHUS LEISIM
3aJlaHdsl, a TaKXKe TMpPU HAIWMYAM HEYCTKUX, HEMPABWIBHBIX OMpEIeTICHUN
TEXHOJIOTUYECKUX TEPMHUHOB M MOHSITUI, UCIIOJIb30BAHUN HEAKTYAJIbHOM HAYyYHOU
uH(pOpMaIuU, OTCYTCTBUU JIOTUKH B H3JIOKEHUU Marepuana u (OpMYITUPOBKE
BBIBOJIOB 110 WTOTAM BBITTOJIHCHHOW pa0OTHI JOMAITHEe TBOPYCCKOE 3aJaHHC
CUHMTACTCS HE BBIITOJTHCHHBIM U HE 3aCITy’)KMBACT MOJIOKUTEIHLHOMN OICHKH.



