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1. HEJb OCBOEHUA JUCIUIIJIMHBI

Llenpto ocBoeHMsI JucHUIUIMHBI «BBeneHue B OHOMH(OpPMATHKY» SIBIsSETCA
(¢opmupoBaHue y 00y4daroIUXCs MIPeICTaBIeHUs 0 OMOMH(POPMATUKE, COOTBETCTBYIOLIUX
BBIYMCIUTENbHBIX ~ METOAAX, OCYIIECTBICHUHM OKCIEPUMEHTAIbHBIX  paboT 1o
MOJIEKYJISIpHOM OMOJIOTMH, OMOXMMHH, TE€HETHUKH, a Takke pa3paboTKe aJropuTMOB
KOMITBIOTEPHOT0 aHaJIW3a JaHHBIX T€HOMHUKU M MPOTEOMHUKH, IPOrpaMM, MO3BOJISIFOIINX
MpeICKa3bIBaTh IPOCTPAHCTBEHHYIO CTPYKTYPY OMOIOINMEPOB.

2. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS JUCHUITJINHBI

OcBoenne gucuumuiiHbl «BBengenne B OHOMH(OPMATHKY» HANpaBieHO Ha
(dbopmupoBaHue y 00ydaroluXcsl CIEAYOIMUX KOMIIETEHIIMH (4acTH KOMITETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyutl, opmupyemvix y ooOyuanowuxcsa npu
0CB8OeHUU OUCYUNTIUHBL (Pe3YTbmamvl 0CE0eHUST OUCYUNTIUHDBL)
NHaukaTopbl 10CTHKEHUS] KOMITETEHIIHH

(B paMKax JaHHOM TUCIUIUINHBI)

Crioco6en craButh U pematsh | OITK-1.3. Brajgeer MeTogaMn MaTeMaTHIECKOTO
HH)KEHEPHBIE HM  HAy4HO- | MOJECIHPOBAHHS.
TEXHHUYECKHE  3aJa4yd B
007aCTH HAHOTEXHOJIOTHH H
MHUKPOCUCTEMHOM TEXHUKH U
HOBBIX
MEX U CIATTMHAPHBIX
HAIPaBJICHUSX Ha OCHOBE
€CTECTBCHHOHAYYHBIX u
MaTeMaTHYECKUX MOJieIe
Crnocoben ucronp3oath | OIIK-5.3.  3Haer mnpuHOUIIBI ~ KOMILIEKCHOTO
MHCTPYMEHTApHIA MOJIC/MPOBAHUS  CTIOXKHBIA  CHCTEM, IOCTPOCHHS
NPUKIAAHBIX ~ MOJIENEeH, CHocoO0bl  00paboTKH
JAHHBIX C TOMOIIBI0 AITOPUTMHYCCKUX SI3BIKOB
POrPaMMHPOBAHHMS, MAaTEeMAaTHYCCKOTO OITMCAHUS
OINK-5, |TeXHIICCKIX 3a1a9, | opemeHUst 0OBEKTOB, CHCTEM H IPOIIECCOB
npukiagHoe nporpammbHoe| OIIK-5.2. Cnocoben MIPUMEHSATD METOIbI
obecrnieuenue JUIsL | MAaTEMaTHYECKOI'0 MOJCIUPOBAHUSA B MH)KCHEPHBIX
MOJICIIUPOBAHUS ul u OHUOJIOTUYECKUX HCCIICAOBAHUAX, IIPOBOJIUTH
NPOEKTUPOBAHUSA 00LEKTOB, | 4HATN3 JaHHBIX
CHCTEM M ITPOIIECCOB

HIudgp KoMmnerenuus

OIIK-1.

dhopmanuzanuu
WH)XCHEPHBIX, HAy4HO-

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucturmuaa «BeeaeHue B OMOMH(POPMATHKY» BXOJUT B YacTh, (POpMHUPYEMYIO
y4acTHUKaMH 00pa30BaTEIbHOTO MPOIIecca, U SIBISETCS AUCIUILIMHON 10 BRIOOpY OJI0Ka
1 yuebOnoro mnaHa mpoduns «VHHOBAIMOHHBICE TEXHOJIOTMM M HAHOTEXHOJIOTUHU B
MeJUIIMHE, (papMaIeBTHKE U OMOTEXHOJIOTHI.

B pamkax OIl BO oOyuaromuecsi Takke OCBaWBAIOT APYTye AWUCIUIUIMHBI /WU
MPAKTUKH, CIIOCOOCTBYIOIINE JAOCTHKCHHUIO 3allJIAaHUPOBAHHBIX PE3YJIHTATOB OCBOCHUS
IMCUUIUTMHEI « BBeneHne B OnonHpopMaTuky».



Tabauya 3.1. Ilepeuensy komnonenmos OII BO, cnocobcmayrouux 00CmudiceHuo
3aNIAHUPOBAHHBIX PE3YIbMAMmMOo8 0CBOEHUSL OUCYUNTUHBL

IlpeamecrByromue IHocaenyrommue
HIudgp Haumenosanue nncﬁlﬁmnﬂmyMol;ynn, uncunnnnl}ll};l/ﬁlonynn,
KOMIIeTeHIIM U . .
NMPAKTUKHU NPAKTUKH
CriocobeH cTaBuTh M | MHKpO- U HaHocucTembl | [IpenaumiomHas mpakTuka,
peniaTh UH)XEHEPHBIC U | B TEXHUKE M TEXHOJIOTUH, | METObI MATEMATHYECKOTO
Hay4yHO- TexHudeckue | HPM, MOJEIUPOBAHUSA
3amaud B oOnactu | YueOHas MpakTHKa,
HaHOTEXHOJIOTHI u | MHCcTpyMEeHTanbHbIE U
MUKPOCUCTEMHOMU XUMUYECKHE METO/IbI B
OIIK-1. | TeXHUKM ¥  HOBBIX | aHAIHM3€ OMOJOTHUYECKH
MEXIUCIUTIIMHAPHBIX | aKTUBHBIX COCIMHEHUN U
HarpaBJIEHUAX Ha | HAHOOOBEKTOB
OCHOBE
€CTECTBEHHOHAYYHBIX
" MaTeMaTHYEeCKUX
MOJIenen
Crocoben KomnberorepHbie OCHOBBI CTATUCTUKA U
WCIIOJIb30BATh TEXHOJIOTMH B HAYYHBIX  [IPOTPAMMHUPOBaHUS, METOIbI
MHCTPYMEHTapHUi HCCICIOBAHUSAX, MaTeMaTHICCKOTO
dhopmanuzanuu MOICTTHPOBAHUS
WH)XEHEPHBIX, HAyYHO-
TEXHUYECKUX  3aJad,
OIIK-5. | mpukiagHoe
MIPOrpaMMHOE
olecrieuenue TS
MOJIETTUPOBAHUS "
MIPOEKTUPOBAHUS
00BEKTOB, CHUCTEM U
MIPOLIECCOB

* - 3aTIONTHAETCA B COOTBETCTBHU ¢ MaTpullei komnereHimid u CYII OIT BO

4. OFBEM JIUCHUIIJIMHBI U BUJbI YYEBHOU PABOTBI

OO6mras TpyI0EMKOCTh TUCIUIIINHBI « BBenenne B OMoMH(OPMATHKY» COCTaBIISCT
5 3a4eTHBIX €IUHHAILL.

Tabauya 4.1. Buov yuebnoii pabomui no nepuodam oceéoernus OIT BO ons QUHOH
Gopmuvl 00yueHus

Buna yue6noii pa6orsi BSI]EII;O’ 1 Cega eCTp(?:H) 7

Koumaxmmnas paboma, ax.u. 54 54
B TOM YHCJIE:
Jlextuu (JIK) 18 18
Jlaboparopubie padoTsi (JIP) 18 18
[MpakTrueckue/cemunapckue 3ausatus (C3) 18 18
Camocmosmenvras paboma ooOy4arOWuxcs, ax.y. 108 108
Koumponw (sx3amen/3auem ¢ oyeHnkotl), ax.u. 18 18

ak.y. 180 180
OO0masi Tpy10eMKOCTh JUCHUILIUHBI B 5 5




5. COAEP KAHME JUCHUIIJIMHbI

Tabauya 5.1. Cooeporcanue oucyuniunvl (Mo0yJis) no eudam yuebHol pabomol

HaunmenoBanme pazaesa
JTUCIHHUIIINHEI

Conepxxanue pa3jena (TeMbl)

Bup yueonoii
padoThr*

Pasgen 1. Beenenue

Tema 1.1. llenmn, 3amaun U METOAbI, OCHOBHBIC
MPUIIOKEHUS. OCHOBHEBIE MTOHSTHSL.
AMMHOKHUCIOTHI, cTpoenue u cpoiictea. JJHK,
PHK, HYKJICOTH/IBI. Amnanus
TOCJICAOBATEIILHOCTE.

JIK, IIP, JIP

Pasznen 2. bassl 1aHHBIX

Wnrepner s O6uomHpopmaruku. CrocoObl
IpEJICTaBICHUS uH(popMaun 0
nocnenoBareabHoCTAX. OCHOBBI CTPYKTYyp 0a3
JMAHHBIX: 3aMucH, Mojs, oO0BeKThl. dopmarbl
samucu FASTA, BLAST, GenBank, PDB.
Knaccudukanus 6a3 maHHbIX (aBTOMAaTHYECKHE,
apxuBHbIe, Kypupyembie). OCHOBHbBIE 0a3bl
nanHbix: GenBank, EMBL, SwissProt, TrTEMBL,
PIR, PDB, 6anku 6enkoBbix cemeiictB (ProDom,
PFAM, InterPro, SCOP), merabosmueckue 6a3bl
JTAHHBIX, TeHeTHYeckne OaHku (pusndeckue
kapte, OMIM), crnenuanu3upoBaHHbIE OAHKH
JTAHHBIX. [Touck TOMOJIOTMYHBIX
noclefoBaTeabHOCTeN B 6a3ax JaHHBIX.

JIK, IIP, JIP

Paznen 3. YpoBau

CTPYKTYpPHOU
OpraHu3aI OCIKOB

AHaM3 TOCIEeA0BaTEIbHOCTE HYKJICOTHIOB.
Crpoenne  monekynsl  JIHK,  ymakoBka,
KOMIUIEMEHTAPHOCTh.  ['€HBI,  PEryIsSATOpPHBIC
MOCJIEAOBATENLHOCTH.

MareMaTHUeCKHE OCHOBBI BBIPaBHUBAHMS
MOCJIEIOBATEIILHOCTEH  CUMBOJIOB.  Marpuiibl
AMUHOKHCIIOTHBIX 3aMEH, ITApHOE BIPAaBHUBAHUE
U €ro OIICHKa, MHOKECTBEHHOE BBIpAaBHHUBAaHUE,
BBIYMCIUTENILHEIE PECYPCHI. I'moGansHOE
BbIpaBHHBaHME: anroput™M Hunenpmana-Bynmia.
JlokasnibHOE BBIpaBHMBaHHE: anroput™ Cmwura-
Barepmana. J[pyrue BapuaHTbl BbIpaBHHUBaHUSI.
Cratuctuueckass 3HAYMMOCTh BBbIPABHHUBAHUMU.
3aBUCUMOCTb BBIPAaBHHUBAHHUS OT MapameTpoB.
MHoxecTBeHHOE BhIpaBHHBaHUE. [IpuMeHeHne
BBIpaBHUBaHMS B OMOMH(OpPMaTHKE.

JIK, ITP, JIP

Paznen 4. CpaBHeHue
MOCJIeI0BaTENbHOCTEN

AHanu3 1OoCIenoBaTENbHOCTEN HYKIECOTHIOB.
Crpoenne  monexkynst  JHK,  ymakoska,
KOMIUIEMEHTApHOCTb.  ['€HBI,  PEryIATOpHBIE
IIOCJIEI0BATEILHOCTH.

MareMaTtuyeckue  OCHOBBI  BBIPAaBHUBAaHMS
[IOCJIEIOBATEIILHOCTEN  CUMBOJIOB.  Marpuibl
aMUHOKHCIIOTHBIX 3aM€H, IIapHOE BIPABHUBAHUE
U €r0 OLICHKA, MHOKECTBEHHOE BBIPDaBHUBAHUE,
BBIYUCIIUTEIIbHbIE pecypcsl. I'no6anbHOE
BbIpaBHUBaHME: aroput™M Hunensmana-Bynmia.
JlokasibHOE BhIpaBHUBaHUE: aroput™M Cmura-

JIK, TIP, JIP




HaumenoBaHue pasjaeia Bup yueonoii
Conepxxanue pa3jena (TeMbl) %
JUCIHUIIIINHBI padoThbI
Barepmana. [Ipyrue BapuaHThl BbIpaBHUBAHMSI.
Craructuueckasi 3HAYMMOCTh BBIPABHUBAHUM.
3aBUCHMOCTh BBIpDAaBHMBAHHUS OT I1apaMETPOB.
MHoxecTBeHHOE BbIpaBHMBaHuUE. lIpuMmeneHue
BEIPAaBHUBaHMS B OMOMH(OpPMATHKE.

Pazmen 5. Meronsl |CtpykTypa 3anucu PDB. Anamus crpykrypusix|  JIK, IIP, JIP

OnpeeIeHUs ocobenHocreil.  [Ipenckasanue  BTOPUYHOM
IIPOCTPAHCTBEHHOU CTPYKTYDPBIL. [Ipenckazanue TPETUYHOU

CTPYKTYpBI CTPYKTYpBI 0enKoB o TOMOJIOTHH.

OMOIOINMEPOB MonennpoBanue roMoJioroB. OoiaauHT U €ero

pacro3HaBaHHe.

Paznen 6. [lpenckazanue |Ananu3  romojoroB u  QyHkuuonanenbeie|  JIK, ITP, JIP
(yHKIIMY OMOTIOJIMMEPOB |CUTHAIBL. JlunepHsie HEeNTH/IbI u

T0 TIOCTIEIOBATENBHOCTH | TPaHCMEMOpaHHbIE CETrMEHTBHI. Caiitsl

MoupuKauu  OeNKOB  (TIMKO3WJIMPOBAHUE,
dbochopmmpoBanue 1 T.11.).

DYHKIIMOHAJIbHBIE CalThI JHK. ['ensr
MPOKApHOT U 3yapuoT. CpaBHUTEIIBHBIE METOIbI
npencka3zanusi reHoB. [louck PHK ¢ 3amannoit
ctpykrypoir (TPHK wu T, perynsaropHbie

yaactku MPHK).
Pasnen 7. DBosmrornsa Ha | DBOIIOLUS MOJICKYJT Hu OPraHu3MOB JIK, ITP, JIP
YPOBHE MOJICKYJT (TopH30HTAIBHBIN MIEPEHOC, OPTOJIOTH,

napayiory, JAepeBbsi TeHOB). DUIOTEHETUUECKOE
nepeBo. Mojenu 5BOJIIONUU. DBOJIOLUSA HA
YpOBHE Te€HOMa. AHAIU3 TMOMYJISIIMOHHBIX

JIAHHBIX.
Pazgen 8. AxryasnbHble| AHHOTAlUM TE€HOMA, IIOMCK T'E€HOB, ITOUCK JIK, I1IP, JIP
po0IIeMbI CaliTOB pCIUIMKAIMK B TEHOME 4YeJIOBEKa.
OronHGOpPMaTHKH [Ipenckazanne  CTPYKTYphl, (QYHKIUU U

KJIETOYHOM JIOKQJIM3aIIu1 O€EJIKOB.

MenuiuHckas 1 xeMonH(popmMaTHKa.
* - sanonusercsa Tonbko no QUHOWM dopme o6yuenns: JIK — aekyuu; JIP — nabopamopuvie patomul; C3 —
CceMUHAPCKUe 3aHAMUSL.

6. MATEPMAJILHO-TEXHUYECKOE OBECNIEYEHUE
JTUCHMIIAHBI

Tabauya 6.1. Mamepuanvro-mexuuueckoe obecneuerue OUCYUNTIUHBL
CrnenuaJn3upoBaHHOe
yueOHOe/1adopaTopHoe

odopyanosanmue, 10 n
MaTepUajbl 1151 0CBOCHHUS
JAUCHUTITHHBI
(T)pu HEOOXOAMMOCTH )

VYuebHas ayJUTOPUS s | Kommuiekt — crienmanu3upoBaHHON

MPOBEACHUS 3aHATUH JIEKIIMOHHOTO | MeOeNu; TEXHUYECKHUE CpeJ/ICTBa:

THUIa, KOMIBIOTEPHBIH Kiace Ne 622. | 20 KOMIIBIOTEPU3HPOBAHHBIX

pabounx mect: MoHo60k Lenovo

Tun ayanropun OcHamenue ayauTopuu

JleximmoHuas




Tun ayauropuu

OcHamenue ayiuTopuu

Cneuuaau3npoBaHHOe
yueOHOe/1adopaToOpHoe
odopyaoBanue, [10 n
MAaTepHaJIbI 1J151 0CBOEHHS
AUCHHUILTHHBI
(mpu HEOOXOAMMOCTH)

IdeaCentre 19.5" HD+Cel
J1800/4Gb/500Gb/DVDRW/DQOS/
kb/m/uepnsrit 1600x900 (19 wr.),
Momno6iok Lenovo lIdeaCentre 23"
C560 (57331093) i3-4160T
(3.1I'T'11,)/4G/1Th/DVD-
SMulti/23FHD91920x1080)/NV

800M 2G/Wi-Filcam/White
(lmrr.). OOecriedeH BBIXOJ B
WUHTEPHET.

CemuHapckas

VYuebnas ayIUTOPUS

KOMIBIOTEPHBIN Kitacc Ne 622.

JUTSE
MIPOBEJICHUSI CEMUHAPCKUX 3aHATHUH,

KoMruiekT cnenmann3npoBaHHON
MeOenn; TeXHUYECKUE CPEeACTBa:
20 KOMITbIOTEPU3UPOBAHHBIX
pabounx mect: Mono6sok Lenovo
IdeaCentre 19.5" HD+Cel
J1800/4Gb/500Gb/DVDRW/DOS/
kb/m/gepnsbrii 1600x900 (19 mT.),
Mouno6ok Lenovo IdeaCentre 23"
C560 (57331093) i3-4160T
(3.11T1,)/4G/1Tb/DVD-
SMulti/23FHD91920x1080)/NV
800M 2G/Wi-Filcam/White
(lmrr.). OGecrmeyeH BBIXOI B
WHTEpHET.

IIpakTuyeckue
3aHATUSA

Yuyebuas ayIuTOpus

KOMITBIOTEPHBIN Kitacc Ne 622,

ISt
MIPOBEICHMS MPAKTHYCCKUX 3aHITHH,

Komrmiekt crienuann3upoBaHHOM
MeOenu; TEXHUUECKHE CPE/ICTBA:
20 KOMITbIOTEPH3UPOBAHHBIX
pabouux mect: MoHoOs0K Lenovo
IdeaCentre 19.5" HD+Cel
J1800/4Gb/500Gb/DVDRW/DOS/
kb/m/gepnsbiii 1600x900 (19 mT.),
Mouno6uok Lenovo IdeaCentre 23"
C560 (57331093) i3-4160T
(3.1IT1,)/4G/1Tb/DVD-
SMulti/23FHD91920x1080)/NV

800M 2G/Wi-Filcam/White
(lmrr.). OGecriedyeH  BBIXOJ B
UHTEPHET.

Ayauropus st
CaMOCTOSTEIILHOMI
paboThI

Aynutopus Ne 636 s
CaMOCTOSATENBHOM PabOThI
oOyuaronuxcs, OCHaIICHHAS
KOMIUIEKTOM CHEIMATU3UPOBAHHOM

KommiekT cnenuanu3upoBaHHON
MeOenu; TeXHUUECKUEe CPEICTBA:
MynbTUMEIUINHBIN TIPOEKTOP
Everycom




Cneuuaau3npoBaHHOe
yueOHOe/1adopaToOpHoe
odopyaoBanue, [10 n
MAaTepHaJIbI 1J151 0CBOEHHS
AUCHHUILTHHBI
(mpu HEOOXOAMMOCTH)

MeOeT U KOMIIBIOTEPOM C Hoytoyk Lenovo Thinkpad L530

noctynom B QUOC. Intel Core i3-
2370M_2.4GHz/DDR3 4 GB,
Biigy

OObecrieueH BbIXO B MHTEPHET.
KomruiekT npe3enTanuil.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials

Tun ayauropun OcHamenue ayiuTopuu

1. YYEBHO-METOANYECKOE n NHPOPMAIIMOHHOE
OBECHHEYEHHUE JUCIHUIIJIMHBI

OcHosnas numepamypa:

1. Yacosckux, H. FO. buoundopmaruka : yuebnuk / H. 0. YacoBckux. - Mocksa :
I'SOTAP-Menua, 2020. - 352 c. - ISBN 978-5-9704-5542-5.

Llonoanumenvnas rumepamypa:

2. Tore Samuelsson Genomics and Bioinformatics An Introduction to Programming
Tools for Life Scientists From Bioinformatics Basics to Working Code - 2. kuura Ha
wiatopme usgareascrea Myilibrary.

Pecypcor unghopmayuonno-menexommynurxayuonnoti cemu « Mumepremy»:

1. BBC PYJIH u ctoponnue 3bC, kK KOTOPBIM CTYJEHTHl YHHBEPCUTETA HUMEIOT
JIOCTYII Ha OCHOBAHHH 3aKJIFOYCHHBIX JJOTOBOPOB:

- DIIeKTPOHHO-OMOIHOTEUHAS cucTema PYJIH - ObC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTcKas oubanoreka onmaia» http://www.biblioclub.ru

- OBC [Opaiit http://www.biblio-online.ru

- OBC «KoHcynbTaHT cTymeHTa» Www.studentlibrary.ru

- OBC «Jlanw» http://e.lanbook.com/

- OBC «Tpouukuii MOCT»

2. ba3zer JAaHHBIX U ITIOMCKOBBIC CUCTCMBI:

- DJEKTPOHHBIN (DOHJ MPAaBOBOW U HOPMATHBHO-TEXHUYECKOW JTOKYMEHTAIHH
http://docs.cntd.ru/

- ouckoBag cucrema Sunekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

-pedepaTuBHas 6aza JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/



http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

-  @enepalibHBIA ~ WMHCTUTYT  MNpOMbIIUIEHHON  coOctBeHHoctn  (DOUIIC)
https://new.fips.ru

Yuebno-memoouueckue  mamepuanvt 01 caAMOCMOAMENbHOU — pabomvl

00VUAIOWUXCS NPU OCB0EHUU OUCYUNTUHBL/ MO0V ™:
* - Bce y4yeOHO-METOIUYECKHE MaTepHalbl ISl CAMOCTOSITEIBHON paboThl 00yJaromrxcs
pa3MenIarTcsl B COOTBETCTBHH C ICHCTBYIOIIMM MOPSAKOM Ha cTpanuie auciuminael B TYHUC!

[Ipn mnpoBeneHuM 3aHATUH U OpraHU3alMM CaMOCTOSITENBHON pabOThl CTYIEHTOB
UCIOJIB3YIOTCS TPAaJULMOHHBIE TEXHOJOTHUU COOOLIAIOUIET0 OO0Yy4YeHMsl, IpeAIoararoLme
nepenaqy nHpopMauu B TOTOBOM BHJIE, ¢dopMupoBaHue Y4EOHBIX
yMEHUH 10 o0pasiry.

B pamkax mpakTH4ecKMX 3aHATUN pealu3yeTcs B3auMOOOydeHME ciyliaTreneil Kypca -
MHTEPAaKTUBHOE 00ydeHue, B (popmMe B3aUMOKOHTPOJISI CAMOCTOSITENIbHOM pabOThl, COBMECTHOIO
pelIeHHe CHUTYallMOHHBIX 3a7ady, COBMECTHOW pa3paboTKa CXeM CJOKHBIX IpPOIIECCOB,
00CYXIeHHS TTPOOIEMHBIX BOIIPOCOB.

CamocTrosTtenbHas paboTa CTYACHTOB BKJIIOYAeT U3y4YEeHHE OCHOBHOM U JIOTIOJTHUTEIbHON
JUTEepaTyphl MO JAHHOW TUCIUILIMHE, TOJArOTOBKA BBICTYIUICHHH Ha CeMHHapax, MOJTOTOBKa
TBOPUYECKUX pabOT MO BOMpOCaM UMMYHOOMOJIOTHYECKUX IMpernapaToB, X 0(OpMIIEHUE B BHUJIE
Mpe3eHTallMi, a TaKKe MOATOTOBKA U 3all[uTa TOKJIaaa Mo OJHOM U3 MpesiaraéMbIX TEM.

8. OLIEHOYHBIE MATEPUAJIBI " BAJNJIbHO-PEUTUHIOBAS
CUCTEMA OLHEHUBAHWA YPOBHA CPOPMHUPOBAHHOCTHA
KOMIIETEHIMMH 11O JUCHUIIJIMHE

OrneHOYHBIE MaTepuaabl U OaUIbHO-PEUTUHIOBasl CHCTEMa OIEHWBAHUS YPOBHS
c(hOpMUPOBAaHHOCTH KOMIIETCHIIMH (YacTH KOMIETEHIIMHA) 110 MTOraM OCBOCHUS
TUCIUIIIMHEL «BBenenne B OwouH(pOpMATHKY» MpeacTaBieHbl B [IpunoxeHun K
HacTostel Pabodeit mporpamme AUCITUTIINHBL.

PA3PABOTYHUKMU:
Accucrent UBXTH, k.0.1. Kesumana Ilapgo

PYKOBOJIUTEJIb OVYII:

Jdupextop UBXTH, npodeccop a.x.H. .M. CrannmeBcKuii

PYKOBOJUTEJIb OII BO:

Jupexrop UBXTH, npogeccop a.x.H. AM. CrannmeBckui
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PI'AOY BO «Poccuiickuii yHUBEPCUTET JAPYKObI HAPOIOB»
HNucTUTyT OMOXHMHYECKO#l TexHOoJ0ruu U HaHOoTexHoJiorun (MBXTH)

®OH/ OIIEHOYHBIX CPEJCTB

MO YYEBHOU JUCIIUIIJINHE

BBenenve B OMonMH(GOPMATHKY
(HaMMEHOBaHUE UCIUILTHHBI )

28.04.01 — «HaHOTEXHOJIOTMH U MUKDOCUCTEMHAS TEXHUKA
(KOI[ 1 HAUMCHOBAHHEC HaHpaBJ’IeHI/Iﬂ HOZ[FOTOBKI/I)

«HHOBAIIMOHHBIC TEXHOJIOTMU M HAHOTEXHOJOTMH B MEJIUIIMHE, d)aDMaHCBTI/IKC )41

OMOTEXHOJIOT U

(HaumeHoBaHUe PO UIIS HOATOTOBKH)

Marwuctp

Kpanudukanus (crerneHb) BbITYCKHHKA



HacnopT (bOHHa OLCHOYHBIX CPEACTB IO AUCHUIIIINHE «BBeneHnue B BI/IOI/IH(I)OpMaTI/IKy»

KoHTponn | KoHTponnpyemasa tema | ®OCbl (popmbl KOHTPOIA YPOBHA ocBoeHMA OO0M) bann
pyembli OVNCUUNNNHDI A 5 c bl pas-
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OcHoBBI Brondopmarnka kak HayqaHast 20
6I/IOI/IH(I)OpM JUCIUTUIAHA U CBSI3U C 1
ATHKH MOJICKYJISIDHOH Ouonorueit u 0
JOPYTUMH JUCIUTLTHHAMHE
Ha6op nadopmanuy,
XapaKTepU3yOIUi
Ouornonumepsl (Oenku,
HYKJIEUHOBBIE KHCIIOTHI) U
(bopmarsl Qaiinos,
HCIIOIB3YEMBIX B
OuonHpopmaruke.
BI/IOI/IH(bOp buonornueckue b1, 10 30
MAaIlOHHbBIE KJ'IaCCI/IQ)I/IKaI.lI/ISI W TUIIBI, 1 20
6a3bI Jpyrue ceeneHuu o bJ1
JAHHDIX. Bbasa nannpix GenBank —
NCBI. PenosuropHsle u
AHAIMTHYECKHUE HYHKIIUH
—
o GenBank.
= ba3sbl TaHHBIX 110 MaJbIM
O_ MOJICKYJIaM U JIEKapCTBEHHBIM 25
L npenaparam. basbl TaHHBIX 110
% MeTaboJIOMUKe U e€
@) TIPUII0KCHUSAM.
Tokcuxonoruueckue 6a3bl
JIAHHBIX.
Wuctpymen | Meroabl cpaBHeHMs 50
TBI/MeTOI[BI TIEPBUYHBIX CTPYKTYP MOJICKYJL 10 25
JU1s1 paGoTHI Ouononumepo. OHTOIOrUK
c I'€HOB.
AJITOpPUTMBI CPAaBHEHHUSL
uHpopmanu
. BripaBHIBaHuUE, TOKAIBHOE,
e n3 rinobanbHOe. MHOXECTBEHHOE
OMONOTHYEC | ppinapnuBanue. PaGota ¢
Kux 0a3 6a3zamu naHHbIX B Entrez
JAHHBIX. BLAST u npyrue Unrepuer-
CEePBHUCHI IS
6ronH(OPMAIOHHOTO
aHAIN3a
PUIOreHeTUUECKUI aHaIN3 U
BU3YaIU3aLHU
NUtoro 100




Bonpoch! 111 HOATOTOBKH K 324€Ty
Ilo mucunniimue «BBenenne B 0MOMH(OPMATHKY»

1. Ilepsslii Bompoc u3:

buondopmaruka: onpeneneHne, OCHOBHBIC TIOHSTHS, [IETTU U 3aJIa4H.
B3aumocss3u 6MOH(OPMATUKY C IPYTHUMH JUCIUTIUIMHAMU OHOJIOTHH
OcCHOBBI MOJIEKYJIIPHOM OnosIoTUN

MeToas! CeKBEHUPOBaHUSA

buononumeps! — 0eIKH, HYKJIEMHOBBIE KUCIOTHI.

[TocnenoBaTenbHOCTH aMUHOKHCIIOT M HYKJIEOTHUOB KaK OCHOBHAsI MH(GOPMAIIMOHHAS
cocTaBJIIsAoas OMOMH(OPMATUKH.

®opmaTsl (hailIoB, UCTIOIb3YEMBIX B OMOUH(OpPMATHKE.

3anuch aMIHOKHUCIIOTHBIX ITOC/IEI0BATEILHOCTEMN.

3anucek HyKJICOTUIHBIX MTOCIIEI0BATEILHOCTEH.

baza qannsix NCBI - GenBank.

Nctounnku 6nonorndeckoit nHGopMauu 1 6a3bl JaHHBIX
Knaccudukarus u tTumbl 6a3 TaHHBIX.

BceobOwemimromue, yHuBepcaibHbIe 1 KOMOMHUPOBAHHBIC Oa3bl TAHHBIX.
ba3b1 maHHBIX IO KOHKPETHBIM OpraHU3MaM.

ba3b1 maHHBIX TIO TUTIAM MOJIEKYJI.

[Tpo6membl 6a3 TaHHBIX

ba3za nykneotunnbeix nmocnenoBarensuocteir EMBL.

Basa nansabIX o 6enkam SwissProt.

basa cTpykryproit nuadopmarmu o 6eakax PDB — Protein Data Bank.
ba3pl JaHHBIX 110 MaJIBIM MOJIEKYJIaM U JIEKapCTBEHHBIM MpenapaTam.
ba3b1 maHHBIX IO METa0OJIOMHUKE U €¢ TTPUIIOKEHUSIM.
Toxcukonornyeckue 0a3bl JAHHBIX

Berpoennbie uHCTpYMEHTHI Ui paboThl ¢ 0a3amu AaHHBIX B HTEpHeTe.
HNuTepHeT-uHCTpYMEHTHI 17151 paboThl ¢ HHGOpMaIei u3 OMOIOTHYeCKIX
BLAST

BripaBHUBaHuE, J0KaNbHOE, TTI00ATBHOE.

MHO0keCTBEeHHOE BbIPAaBHUBAHHE.

OWIOTeHeTUYECKHI aHaIN3 U BU3yalu3aliu

2. BTOpOfI n TpeTI/Iﬁ BOIIPOC: pCHICHUC KOHKPCTHBIX 3a/1a4 C IOMOIIBIO MCTOAOB I10:

- BripaBHUBaHUE
- OuoreHeTHUECKUN aHaIu3



oakrwnhE
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Kontpoabnas pabora Ne 1
Ilo mucunniimue «BBenenne B 0MOMH(OPMATHKY»

buondopmaruka: onpeneneHne, OCHOBHBIE TOHITHUS, LIETH U 3a/1a4H.

B3anmMocBs3u OnoH(pOpMaTHKH ¢ APYTUMU TUCHUIUTUHAMHA OHOJIOTUU

OcCHOBBI MOJIEKYJIIPHOM OnosIoTHN

Meroapl CeKBEHUPOBaHUS

buononnMeps! — 6eN1KH, HyKJIEMHOBBIE KUCIIOTHI.

[locnenoBaTenbHOCTH aMUHOKHUCIIOT U HYKJIEOTUAOB KaK OCHOBHAsi MH(POPMAIIMOHHAS
coCTaBIIAIONMas OMOUH(OPMATHKH.

®opmartsl (HaitiioB, UCTIONB3YEeMBbIX B ONOMH(POPMATHKE.

3anuch aMIHOKHUCIIOTHBIX IIOCJIEI0BATEILHOCTEMN.

3anuchk HyKJICOTUTHBIX MTOCIIEI0BATEILHOCTEN.
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KonTpoabnas padora Ne 2
Ilo mucuunimue «BBenenne B 0MOMH(OPMATHKY»

baza nannsix NCBI - GenBank.

Hctounuku 6uonornyeckoit nudopmauu u 6a3bl JaHHBIX
Knaccudukarus u Tunbel 6a3 JaHHBIX.

BceoObemimioniue, yauBepcaibHble 1 KOMOMHUPOBAHHBIC 0a3bl JAHHBIX.
ba3el qaHHBIX 110 KOHKPETHBIM OpraHU3MaM.

ba3el qaHHBIX 110 THUIIAM MOJIEKYII.

[TpoGnemsl 6a3 TaHHBIX

baza nykneotunnbix nocienosarensuocteit EMBL.

baza nannbix mo Gemkam SWisSProt.

10. baza ctpykrypHoit nnpopmarmu o 6eakax PDB — Protein Data Bank.
11. ba3bl 1aHHBIX MO MaJILIM MOJIEKYJIaM U JIEKaPCTBEHHBIM MperapaTaM.
12. ba3bl TaHHBIX TT0 META0OJIOMUKE H €€ MPHIIOKEHHSIM.
Toxcuxonornueckne 6a3bl TaHHBIX

ocokrwnE

KonTtposbHas padora Ne 3
Ilo nucuuninne «Beenenne B 0MOUHGOPMATUKY

Berpoennbie HHCTpYMEHTHI Ui paboThl ¢ 0a3aMu AaHHbIX B HTEpHeTe.
WHTepHeT-uHCTPYMEHTHI 17151 paboThl ¢ HHGOpMaIei 3 OMOJIOTHYeCKIX
BLAST

BripaBHUBaHuE, J0KaNbHOE, TTI00ATBHOE.

MHo03keCcTBEeHHOE BbIPaBHUBAHUE.

OWIOTeHeTUYECKHI aHaIN3 U BU3yall3aluu






JlaboparopHble (ceMMHapcKue) padoThI

ITo nucuuninHe «Bpegenue B OmonHdpopmMaTuky»

1. Osuaxomiienue ¢ nonyisipabiMu BJ1 — GeneBank, EMBL, Swiss-Prot, UniProt u npyrue

2. TlouckoBas cuctema BLAST, MUSCLE, CLUSTAL u apyrue

3. Hmeercs cukBeHC HEKOTOPOTO TreHa. /laHa ero HyKJII€OTHIHAS TTOCTIEIOBATEILHOCTD.
Omnpenenuth, 4TO TO 3a T€H U MOJ00PATh MpaiiMepsl, 9TOOBI MOXKHO OBUIO OTIPEICIHUTh
MIPUCYTCTBUE 3TOTO T'eHAa B TPAaHC(HOPMUPOBAHHOM OpraHHU3Me.

4. KakoBa HopManbHast pyHKIUS OeNka, KOJUPYyeMoro 3TUM reHom? MiMeeTcs 11 roMoJIoT 3TOro

reHa B TeHOMe Kakoro-to opranusma? Eciu na, kakoBa pyHkius storo rena? Kakas

XpOMOCOMa COJIEPKUT YIaCTOK, TOMOJIOTUUHBIA PETHOHY?

Anroput™Mbl cOOpKH F€HOMHBIX TIOCIIEI0BATENBHOCTEN U3 (PparMeHTOB

[TocTpoeHue BbIpaBHUBAHUS IBYX KOPOTKUX UCKYCCTBEHHBIX MOCIIEI0BATENILHOCTEN

[TocTpoeHue BbIpaBHUBAHUS IBYX peabHbBIX MTOCIEA0BATEIbHOCTEN

Pe)IaKTI/IpOBaHI/Ie BbIpaBHUBAHUA

© o N o v,

BripaBHHBaHME TIOCTIEIOBATENHHOCTEH CO CXOKEH PyHKIMEH (BO3MOXKHBIX TOMOJIOTOB)

10. BrlpaBHUBaHUE MOCIIECIOBATSIIEHOCTEH, COJICPIKAIINX YIACTKH TOMOJIOTHH

11. HaiiTi nocnenoBaTeaIbHOCTh 1O (hparMeHTy

12. C momomsto mporpammbel BLAST npoBenuTte monck rmo 6aHKy TaHHBIX KOHKPETHBIN
T'eH/TIPOTEHH

13. CpaBHHTH MHOKECTBEHHOE BBIPABHHBaHUE, IOCTpOCHHOE mporpammoii Clustal

14. CocraBuTh NaTTEpPH MO MHOXKECTBEHHOMY BHIPABHUBAHUIO

15. Haiigute B b/ nokymenT, coaeprkamiuii mHGopmaruio o 6eake

16. ®unorenernyeckue anaaussl PhyML

Pa3paborunk:

Accuctenr UBXTH I1. Ke3umana



OI'AOY BO «Poccuiickuili yHUBEpCUTET APYHKOBI HAPOIOB»

Nuctutyt Gnoxumudeckoi Texnonoruu u HanotexHosoruu (MbXTH)

CAMOCTOSTEJbHASI YUEBHAS
PABOTA CTYJEHTA

10 YUEBHOU JIMCLIMTIIMHE

BBenenue B OMonHGOpMATHKY
(HaMMEHOBaHHE TUCITUTLITHHBI)

28.04.01 «HaHOTEXHOJOIrMHA U MUKPOCUCTEMHAS TEXHUKA)
(maumeHOBaHHE TPOQUIIS TTOATOTOBKH)

«MHHOBAIIMOHHBIE TEXHOJOTUY M HAHOTEXHOJIOITMH B MEJIMIIMHE, d)aDMaIIeBTI/IKC )41

OMOTEXHOJIOTHH))

(KOI[ 1 HAaMMCHOBAHHNEC HAIIPaBJICHUSA HOZ[FOTOBKI/I)



TEMbBI PE@@EPATOB

1. Crpykrypa u QyHKINU T€HOB U OEJIKOB.

2. OTKpBITUS U JOCTHIKEHUS B MOJICKYJISIPHOM OMOJIOTMH, TEHETUKE CBSI3aHbI C BOSHUKHOBEHUEM
ououHdpopmaruka’?

XapaKkTEepPUCTHKH T€HOMa OPTraHu3M.

OcHoBHBIE 331241 OHOMH(POPMATUKI

Mertoap! pacriozHaBaHusl (HYHKIIMOHAIBHBIX YIACTKOB B HYKJICOTHIHBIX TIOCIIEIOBATEIBHOCTSIX
MeToapl cpaBHEHHUS TIEPBUYHBIX CTPYKTYP MOJIEKYI OHOTIOJIMMEPOB

[IpoGnemsl GpunoreHny TeHOMHBIX MTOCJIE0BATEIbHOCTEN.

[Ipenckazanne QyHKIUI TEHOB.

© © N o g B~ W

CpaBHEHHE T€HOMOB

10. ®apmakoreHoMHKa U (papMaKOTreHETHKA

11. T'eneTnueckre OCHOBBI HHIUBUAYAIbHON YyBCTBUTEIILHOCTH K JIEKAPCTBAM.
12. T'eneTHdecKue pa3IHMyus PeIenTopOB JEKAPCTB.

13. Kimuanueckoe 3HaueHne (hapMaKkoJMHAMUYIECKUX TTOTUMOP(PHU3MOB T€HOB

Paspatorumk:

Accuctenr UBXTH II. Kesumana

[Iporpamma coctaBnena B coorserctBuu ¢ TpedboBanusimu OC BO PY/IH.

PyxkoBoauTess nporpammsbi/
Jupexrop UBXTH

o e

SI.M. CTtanumeBcKHii
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