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l. easb 1 3a0a9u TUCHUILIMHBI .

Heab: O3HAKOMHUTH CTYJACHTOB C COBPEMEHHBIMH MPEACTABICHUSMU O TMPEAMETE,
00BEKTaX, OCHOBHBIX KOHIEMIHAX HH(OOPMAIMOHHOW OWOJIOTUH, METOAax M ajJropuTMax
MOJTyYeHUsI, TIPEJICTABIICHUS U aHATIN3a JAaHHBIX B OMOMH(OPMATHKE.

3agaun:

® pacCMOTPETh OCHOBOIIOJIATAIONIME CBEICHHUS O COJICPKAHMH W  BO3MOXKHOCTSIX
uHpopManmoHHoM Ouonoruu (OnonHOOpPMaTHKH);

®  U3YYUTh MOHATUWHBIN amapar ¥ METO0JIOTHYECKY0 0a3y HH(POPMAIIMOHHOMN OHOJIOTHH;

® OCBOMTh Ha TMpaKTHKe Oa30BbIe METOABI OHOMH(POPMATHUKH, BKIOYas paboTy C
MOJICKYJISIpHBIMH ~ 0a3aMd  JIaHHBIX, BBIPABHUBAHUE  IIOCIICJOBATEILHOCTEH |
MOJICKYJISIPHYIO BH3YaJIH3aIIUIO;

®  U3YYUTHh BO3MOYKHOCTH MPUIIOKESHUS METOJIOB HH(POPMAIIMOHHOM OMOJIOTHH, B TOM YHCIIE,

TEOPETUYECKOTO0  aHajgn3a W  KOMIIBIOTEPHOTO  MOJACIUPOBAHUSA, K  PEHICHUIO

(GyHIaMEHTABHBIX M TMPHKJIAIHBIX IPOOJIEM COBPEMEHHOW OHMOJIOTUH, MEIUIIMHBI,

(dhapMakoJIOTHUU U YKOJIOTHH;

e chopmupoBaTH HABBIKOB HCIIOJB30BAHUS CETEBBIX TEXHOJOTUH i 3PPEKTUBHOTO

MoMcCKa, repenayn 1 00paboTKU HAyYHOU HH(OPMALIUU.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucuuruinaa b1.0.42 «buonHpopmaTiKay OTHOCUTCS K 00513aTeIbHOM YacTh
yueOHoro miaHa,. Mzydaercs Ha 3 Kypce BO BTOPOM CEMECTpe.

2.2. JIns u3y4yeHus JaHHOU y4eOHOM UCIMUILTUHBI HEOOXOUMbI 3HAHHSI, yMEHUS 1 HABBIKH,
dbopMupyeMbIe TPEIIMIESCTBYIOMMMH TUCIHUIIMHAMU crierpanuteTra («MarteMaTrkay, «XuMusy»,
«O061mas ouosorusny, « BHOXHUMHUNY).

2.3. TlepeveHp MOCHCIYIONIMX YUCOHBIX AWCIMILINH, JJII KOTOPBIX HEOOXOIUMBI 3HAHWS,
YMEHHsSI M HaBBIKH, (QopMHpyemble HaHHOW y4yeOHOW IUCHUILIMHON: «bBHoTexHOIOTusm»,
«bonpmioit  mpakTUKym», «['€HOMHbIE M IOCTT€HOMHBIE TEXHOJIOIUW», «COBpeMEHHbIE
OMOMEIUIIMHCKUE TEXHOJIOTUNY, BhIToaHeHne BKP.

I1.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

[Ipomiecc OCBOEGHWs AWUCIUIUIMHBI HaNpaBlieH Ha (OpMHUpOBaHWE KOMIIETEHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxaroroku 06.05.01
«buonnxenepus u 6MOMHPOPMATUKAN Y

OIIK-4: CnocobGeH NpUMEHATh METOJbl OHOWMH)XXEHEepUH U OUMOMH(POPMATUKU JUIS
MIOJTyYEeHUsI HOBBIX 3HAHWW W JUISA TOJyYeHHsS OMOJIOTHYECKHMX OOBEKTOB C IIeJICHANPABICHHO
U3MEHEHHbIMM CBOWCTBaMHM, MPOBOAMTH aHaJIM3 pe3ylIbTaTOB M METOJUYECKOro OIbITa
UCCIIEIOBaHMS, OTIPEIENIATh MPAKTUIECKYIO 3HAYMMOCTh HCCIIEIOBAHUS;

OIIK-5: CnocoOeH HaxOAWTh M HCHOJIB30BaTh MH(OPMAIMIO, HAKOIUIEHHYIO B 0azax
JAHHBIX TI0 OMOJIOTMYECKUM OO0BEKTaM, BKIIIOYas HYKJIECHHOBBIE KUCIOTHI M OCNKH, BIIAJETh
OCHOBHBIMHM OMOMH(pOPMATUYECKUMHU CPEIACTBAMH aHAJIH3a;.

OIIK-7: CrocobeH mNOHMMAaTh MNPUHIMIBI PabOTHl COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUH U UCTIOJIBb30BaTh UX JUISl pelIeHHs 3a/1a4 IpOopeCcCUOHATBHOM eI TeTbHOCTH;.



Ilepeyenb MiIaHMpPyeMbIX pPe3yJIbTATOB 00y4eHHs MO JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIU

Komnerenuus

NuaukaTopsbl KOMNeTEeHIUI

Pe3yabTaThl 00yyeHust

OIIK-4

CriocobeH npuMeHsTh
METO/Tbl ONOMHKEHEPHH U
OMOMH(OPMATUKH TS
MIOJTyYCHUST HOBBIX 3HAHHMA
U JIJISL TIONTyYCHHUS
OMOJIOTMYECKHUX 00BEKTOB

UK onras
JleMOHCTpUpPYET HaBBIKU
UCIIOJIb30BaHHUS METO/IOB
OMOMHXCHEPHU U
OnonH(MOpMATUKHU IS
MOJTy4YEHHs] HOBBIX
(GyHIaMEHTAIBHBIX 3HAHUI

3HaTh: OCHOBBI OMOMHKEHEPUHU
YMers: HUCIIOJIL30BAaTh
OMOWHKEeHEPHH ¥ OMOMH(POPMATHKH
Brnaners: METOZAMU A TMOJTY4EHUS] HOBBIX
(dyHIaMEHTaTbHBIX 3HAHUN

METOIbI

¢ TIe/eHAPARIICHHO HJIK onk a2 3HaTh: METOBI OMOWHXXCHEPUH H
[Tpumensier MeTOaBI ononHpOpMaTUKU
M3SMCHCHHBIMH OMOUHKEHEPUH U YMeTh: IPUMEHATh METO/bI OMOMHKEHEPHH U
CBOMCTBaMH, IIPOBOJIUTD OronHpOPMATHKH JUTS OnonH(pOpPMaTHKH bt Oy 4CHUsS
aHajIn3 pE3ynbTaTOB U MOJIy4CHHUS OHOJIOTUYECKUX OHOJIOTUYECKUX 00BEKTOB C
METOANYCCKOI'O OIIbITa 00BEKTOB C LEJICHAIIPABIICHHO L CJICHAIIPaBJICHHO HN3MCHCHHBIMU
Hcciaeq0BaHus, W3MEHEHHBIMU CBOMCTBAMM. CBOMCTBaMHU.
OIIPCACIIATH Bnagers: METOdaMH 6I/IOI/IH)KeHepI/H/I )51
TIPAKTHYECKYIO OouonHpopMaTUKU Ui MOJTyYEHUS
3HAYIMOCTE OMOJIOTHYECKUX 00BEKTOB c
HCCIICIOBAHMSL,. (L:}jg;::;[:;zneﬂﬂo U3MEHEHHBIMU
HJIK onk 43 3HaTh: METObl AHAJIN3a W UHTEPIIPETALNU
Bnaneer meronamu aHaiu3a | pe3yJbTaTOB HCCIEAOBAaHUS C  LEIbIO
u MHTEPIPETALMH | ONPEACICHUS TPAKTUYECKOW 3HAYMMOCTH
pE3yAbTaTOB MCCIIEIOBAHUS | UCCIICIOBAHUS
C  UEIbI0  ONpPENCNICHUA | YMETh:IPUMEHATh METOAbl aHamu3a |
MPAKTUYECKON 3HAYMMOCTHU | HHTEPIPETALIMU pe3yapTaToB
HCCIIEI0BAHUSA UCCIICIOBAaHUS C LEIbK ONpPENCICHUs
IIPaKTUYECKON 3HAYUMOCTH
HCCIIENOBAHUSA
Bnagers: MeTomamu  aHaimM3a u
UHTEPIIPETALUN pe3yabTaToOB
HWCCIENOBAHUS C UEIBI0 ONPEICIICHUS
IIPAKTUYECKOU 3Ha4YUMOCTHU
HCcCJIe10BaHUA
OIIK-5 HJIK onxsa 3HaTh: MH(pOpPMAIHIO, HAKOIUIEHHYIO B 0a3ax
CriocoOeH HaxOoauTh U Hcnoneiyet nnhopmaruio, JAHHBIX TI0 CTPYKType TEHOMOB, OEJIKOB H
HCIIONIB30BATh HAKOIJICHHYIO B 0a3aX JaHHBIX | IPYTyI0 OHOJOTHYECKYIO HH(POPMAIIUIO
HH(OPMALIHIO, M0 CTPYKTYpE T€HOMOB, YMerTs: MPUMEHATh UHOpMAIHIO,
HAKOTUTEHHYIO B 6a3ax OCJIKOB U JIPYTYIO HaKOIUICHHYIO B 0a3ax JaHHBIX 110 CTPYKType
JAHHEX 110 OMOJIOTMYECKYIO HH(POPMAIIMIO | TEHOMOB, OCJIKOB U APYTYyH) OHOJIOIMYECKYIO
OHOJOrNYECKUM HH(GOpMAIHIO

00bEKTaM, BKITFOYAs
HYKJICHHOBBIE KUCIIOTHI U
O€JIKH, BIAAETh
OCHOBHBIMH
OMOMH(OPMATUICCKUMU
CpeJICTBAaMH aHAJIN3a;

Bnanets: Merogamu aHanu3za HHGOpPMAIIUH,
HAKOIJICHHOW B 0a3axX JaHHBIX MO CTPYKTYype
TEHOMOB, OETTKOB M APYTYI0 OHOIOTHIECKYIO
nHpOpPMALIUIO

HJIK onxs2
YMeeT NpuMeHsTh
O6uonHpopMaTHIECKHE
METOJIbl U MOJTyYECHHBIE
3HAHUA AJIS aHAJIN3a
FEHOMHOM, CTPYKTYPHOH U
WHOH MH(OpMaIMK

3Hate: OMoMH(OpMaTHYECKHE METOOBl |
IIOJTy4EHHBIEC 3HAHMS JUIsl aHAJIM3a TEHOMHOM,
CTPYKTYpHOH M UHOH HHpOpMAIIUU

YMeTb: npuMeHATh OnonHpoOpMaTHUECKue
METOJbl U IOJIyYCHHBIE 3HAHUSA IS aHalIn3a
TE€HOMHOM, CTPYKTYPHOM 51 HHOMI
nHpOpMaLIUH




Brnanets: OnonHpopMaTHyecKUMU METOAAMHU
JUUISl aHAJIM3a TEHOMHOM, CTPYKTYPHOU U MHOM
nHpOpMaLIUH

UK onxsa
JleMoHCTpUpy€eT HaBBIKU
BIIQ/ICHUSI OCHOBHBIMU
OononHOpMATUIECKUMHU
CpEJCTBaMH aHaIH3a
TEHOMHOM, CTPYKTYPHOU U
WHOHN MHpOpMAIINA U
CHOCOOCH KPUTUYECKU
OIIEHMBATh Pa3BUTHE HAYYHBIX
1501978

3HaTh: OCHOBHBIE OHMOMH(OpPMAaTHUECKHE
CpeACTBa aHaIN3a FTEHOMHOM, CTPYKTYPHOU U
WHON MHPOPMAIIMA | CITOCOOCH KPUTHICCKU
OLICHMBAThH Pa3BUTHE HAYYHBIX HICH.

YMerTs: MPUMEHATH OCHOBHBIE
omonmH(pOpMATHIECKHE CPEICTBA  aHAIN3a
TE€HOMHOM, CTPYKTYPHOU u HHOU
nHpOpPMAaLUH U CIOCOOCH KPUTHUYECKH
OIIEHMBATh Pa3BUTHE HAYYHBIX UICH.

Bnaners: OCHOBHBIMU
OononH(OpMATUIECKUMH CPEACTBAMH aHAIN3a
T€HOMHOM, CTPYKTYPHOU 5 HMHOHN
nHpOopMaIun U CIOCOOCH KPHUTHICCKH
OLICHMBAThH Pa3BUTHE HAYYHBIX HJICH.

OIIK-T:
Criocoben IIOHUMATh
IIPUHIMUIIBI paboThI
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTUI u
UCTONB30BaTh  MX  JJIS
peLeHus 3a1a4
npoQeCcCHOHAIBHON
NeSITebHOCTH;

UK onx13

HeMoHCcTpUpyeT
TEOPETUUECKHUE U

MPAKTUYCCKNEC HABBIKU

3HaTh: TEOpETHYECKHE U IMpaKTHYECKHe
HaBBIKM  HCIIONB30BAaHMS  COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJOTHH B 0O0IACTH
npodecCHaHaIbHON ACATEIbHOCTH

HCIOJIb30BaHUA COBPEMECHHBIX YMeTh: IIPUMCHATH TCOPETUYCCKUEC )41
nH()OPMATMOHHBIX NPAaKTHYECKUE  HABBIKM  HCIIOJB30BAHUS
TEXHOJIOTHiA B 00J1aCTH COBPEMEHHBIX WHPOPMALTMOHHBIX
npodeccuaHaIbHOMI TEXHOJIOTHH B 00JacTu mpodeccuaHaIbHOM
JeATeTLHOCTH JeATeHOCTH
Brianers: TeopeTHUECKUMH U TIPAKTUIECKIMHU
HaBbIKaMH HCIIOJIb30BaHU COBPCMCHHBIX
“H()OPMAITMOHHBIX TEXHOJIOTUH B 00IIACTH
npodeccraHanbHON eI TeIbHOCTH
HIIK onx1.2 3HaTh: COBpPEMEHHBIC  HH()OPMAIMOHHbIE
Hcnonb3yer COBPEMCHHbIC | TEXHOJIOTHU B PaMKaX OCBOCHHMS MaTepHaia 1
nH(pOpPMAaMOHHbIE TEXHOJIOTUH | peaTH3aiuu 3amaq B obmactu
B paMKax OCBOCHHS Marepuaja | mpopecCHaHaIbHON AeSTeIbHOCTH.
U pean3aiuy 3a1a4d B 00JacTi | YMeTh: MPUMEHSTh COBPEMEHHbBIE

npodeccuaHaIbHOMI
JeSITEITbHOCTH.

WH()OPMAIMOHHBIE TEXHOJIOTMH B paMKax
OCBOEHHSI MaTepHajia W pealu3aluy 3a/1a4 B
o0sacTu podhecCHaHanbHOMN NEATEIBHOCTH.

Biagets: MeTosaMH aHaiM3a COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJOTHH B paMKax
OCBOGHHS MaTepHayia W peallu3aluy 3a/1a4 B
o0s1acTu npodheccHaHalbHOMN JISATSIILHOCTH.




IV. COIEPKXAHHUE U CTPYKTYPA JUCHUIIJINHBbI

O0BbeM TUCHHUILINHBI cocTaBJdgeT 4 3adeTHBIX equHUIBI, 144 yaca, B TOM uyuciae 17 4yacoB Ha YK3aMeH.

W3 HuX peanusyeTcs ¢ UCIMOIb30BAHUEM AJICKTPOHHOTO OOyUeHUsSI M JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TexHOMoTul He MeHee 20% dacoB oT
ayauTopHOii pabotsl (14 yacos)

@DopMa MPOMeKYTOUHOI aTTeCTAlMU: IK3aMeH.

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeAEHHOr0 HA HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Pa3nen nucuuniauHbl/TEMA = Buner yaeOHOI paboThI, dopma TEeKyLIero
n/H < | BKIIKOYas CAMOCTOATENbHYIO paboTy 00y4atomuxcs , | KOHTPOJIst
= E MPAKTUYECKYIO MOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
2 2 (B yacax) dopma
[ o
o g MPOMeKYTOYHOM
52, KonTakTHas paboTta mpenoaaBarens ¢ =
= o 2 arTecTalMu
] o0y4armuMucs =
& 2w < (o cemecTpam)
e 8 ¥ =
31 e "«
= s = =) S =
5% Z ; E Jexmnus | Cemunap/ KouncyabTanus 58
g = == TpakTuuecKoe, g s
GEJ 3 e 5 JabopaTopHoe § -
®
O~ = = 3aHsATHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tewma 1. Benenue. cropus, npeamer u
A PHA, TIPEA 6 | 12 2 8 2 KoHTposibHBIE BOTIPOCHI
3HaueHue OMoMHpOpPMaTHKU
2 Tema 2. OCHOBHBIE HHCTPYMEHTBI 6| 14 2 8 4 KoHTposibHBIE BOTIPOCHI
OMOoMH(POPMATHKH. IMpakTryeckue 3aaaHus
3 Tema 3. JJabopaTtopHbIie METO/IBI
CTPYKTYPHO-(YHKITHOHATHHBIX 61 14 2 5 4 KoHTpoIIbHBIE BOTIPOCHI
UCCIIEI0BAHUI HYKJIIEMHOBBIX KUCIIOT U Jloka bt
OCIIKOB
4 Tewma 4. ba3bl naHHBIX B OMOMHGOpPMATHKE 6 20 2 8 10 KoHTposibHBIE BOTIPOCHI
IIpakTrueckue 3aiaHnus




5 Tema 5. BeipaBHUBaHuE 6| 275 4 8 05 15 KoHTpoJibHBIE BOIIPOCHI
MOCJIE0BATEIbHOCTEHN ' : [pakTudeckue 3aaHus
6 Tema 6. 'omonorus, punorenus: u 6| 275 4 8 05 15 KoHTposibHbIE BOIIPOCH
SBOJIIOIIMOHHBIE JIEPEBbSI ' : [pakTrudeckue 3a1aHus

4.2 Tl.1aH BHeayIMTOPHO# caMOCTOSITE/ILHOH Pa6oThl 00y4alouXcs 10 JUCHUIIHHE

CamocrosTenbHas paboTa 00yJarommxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

TCCTUPOBAHHUIO

Cemectp| HasBanue paszaena, TEMbI C T OLeHOYHOE CPEACTBO obecneuenue
9 OKH OEMKOCTH 9]
’ Bun camocrosTensHON paboThI P 26 CaMOCTOSITETFHON
BBITIOJTHEHUS (uac.)
paboThI
Tema 1. Bregenue. Uctopus, [Toaroroska k onpocy
KoHnTposnbsHbIe Bopochl
6 IpEeaMET ¥ 3HAUCHUE 1 2 Pasnen 5 a-r
OMOMH(OPMATHKH
Tema 2. OcHOBHBIE [Toaroroska k onpocy
KoHuTposnbsHbIe BOpochl
6 WHCTPYMECHTBI BEImosiHEHHE OTYETOB 110 IPAKTHYECKUM 2 4 - K-
Oruer no I1P
OMonH(MOPMATHKH. 3alaHHsM
Tewma 3. JIabopatopusie meTos! |[loaroroBka k onpocy -« -
6 CTpYKTYpHO-(yHKIMOHANBHBIX [[l0AroTOBKA 1OKIIAN0B 3-4 4 KonTponbHbIE BOTPOCH!
HCCIIEN0BAHUN HYKJIEUHOBBIX Joxman
KHCIIOT U OEJIKOB
Tema 4. ba3e! JaHHBIX B [ToaroroBka K ompocy -« -
KonTponbHbie BOpocs!
6 |omomHpopmarHke BrInonHeHNe 0TYETOB IO MPAKTUUCCKUM 5-8 10 0 P
3a7aHIsIM THET 10
Tema 5. BrlpaBHuBaHue IToaroroska k onpocy -« -
- KonTponbHbBIE BOTIPOCH!
6  |mocnenoBarenbHOCTE BBINOIHEHHE OTYETOB 110 NPAKTHYECKHM 9-13 15
Ortuer o [1P
3aaHIsIM
Tema 6. 'omosorus, ¢puitorenus |[lonroroBka k onpocy -« -
Y 3BOJIOIUOHHBIC JICPEBbS BeImoitHeHE OTYETOB 110 TPAKTHYECKUM KonTponbHbIe BOpocs!
6 3alaHUSAM 14-16 15 Oruer nio TIP
[ToaroTroBka K MIPOMEKYTOUHOMY Tect

O061muit 00eM CaMOCTOSTENFHON pabOTHI IO AUCIUILIMHE (dac) — 50

N3 Hux 00beM caMOCTOAATE]LHOH padoThl C HCNOJb30BAHHEM 3JIEKTPOHHOIO
00y4eHHUsI M JUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (4ac) - 20




4.3 ConepxaHue y4eOHOro MaTepuasa

Tema 1. BBenenne. Uctopus, npeaMer u 3HaueHue 0MOMHPOPMATHKHU

buonndopmaTika kak HH(OPMAIMOHHBIE TEXHOJIOTMH B TPWIOKEHHUH K YIPABICHHIO
OHMOJIOrMYEeCKMMHU JaHHBIMH U UX aHan3y. ['eHoMuka u mpoteoMuka. [Ipenochuiky BO3HUKHOBEHUS
U pa3BuTUs OnomHpOpMaTuku. Pa3BuTHe METOJOB pacmMppOBKU MOCIEI0BATEIBHOCTEH
OMOIOIMMEPOB — UCTOPUYECKUH actieKT. Pa6oTer ®@. Canrepa u Damana. Peaknuu oOphiBa nenu u
XUMHUecKoro pacuieruienus. [lonnmepasnas nenHas peakuusi. TeXHOJIOTMM aBTOMAaTU3MPOBaHHON
pEerucTpaluy pe3ylbTaToB CEKBEHHpOBaHMs. 3akoH Mypa U 3¢ (GEeKTUBHOCTh CEKBEHHPOBAHMSL.
JluHamMuKa HakoIUuieHHs MHpopMmanuu B 0a3ax IaHHBIX mocienoBaTtenbHocTel. [Ipoekt «I'eHoM
YEJIOBEKay.

Llenu u 3amaun OmomHbpopmaruku. I[Ipeamer Omomndopmaruku. IlpuknamHoe 3HaUYeHUE
O1oMH(OPMATUKU: aHAIU3 TOMOJOTHYHOCTH IOCIENOBATEIbHOCTEN; aHAIU3 SKCIPECCUU TEHOB;
pa3paboTKa JIEKapCTBEHHBIX MPENapaToB; GyHKIHUU IPOTHO3A.

Tema 2. OCHOBHbIE HHCTPYMEHTbI 0MOUH(OPMATHKH.

Komneiorep u komnbioTepHass mnporpamma. llporpammHoe obGecneueHue. SI3bIku
nporpammupoBanus - HyperText Markup Language, Java Script, Java, PERL (Practical Extraction
and Reporting Language), BSML (Bioinformatic Sequence Markup Language), BIOML
(Biopolymer Markup Language). Onepauuonnsie cucremsl - BIOS, DOS, Windows, Unix.

Wntepner. CereBbie npotokossl - UUCP (Unix to Unix Copy Protocol), POP (Post Office
Protocol), FTP (File Transfer Protocol), TELNET (TELecommunication NETwork), Transmission
Control Protocol / Internet Protocol (TCP/IP), HTTP (Hyper Text Transfer Protocol). Hcropus
coBpeMenHoro urepuera. ARPAnet. BITnet. [P-agpeca u nomenHbie HOMepa. Buabl mogkitoyeHus
k Uutepuer. Bcemupnas nayruna (World Wide Web) kak nadopMarmonHas cucreMa, HoCTpOeHHas
Ha MpuHIHNe runepcpeasl. Bed-ctpanunbl u Be6-y3nbl. O0bekTHas cetb. Object Request Broker
(ORB). 3epkana u MUntpaner.

[Tporpammei-o603peBatenu  (Opaysepnl): Lynx, Mosaic, Netscape Navigator, Internet
Explorer, Opera, Mozilla. 'unepccsuiku. URL — Uniform Resource Locator. HyperText Markup
Language (HTML). Extensible Markup Language (XML). Database Management System (DBMS).

Hawubonee Baxubie Ononnpopmanronasie WWW-pecypest. EMBnet (European Molecular
Biology net). Ilentpsr u y3me1. HNational Center for Biotechnology Information (NCBI) u cepsuchas
nporpamMMma Entrez. Beibopka 1 npruMeHeHrne nHpopMaIuu.

Tema 3. JlaGopaTropHble MeTOABI CTPYKTYPHO-QYHKIHOHAJIBHBIX HCCJICIOBAHUN
HYKJICMHOBBIX KHCJIOT M 0eJIKOB

[{enu ananuza nocneaoBarenbHOCTENH. «OMUKY - PEBOJIOIHS: HOBAsI apajurma B OMOJIOTHH.
I'eHoMuKka — cTpykTypHas, GQyHKIMOHAIbHAs U cpaBHUTENbHAs. [IpoTeom u npoTeoMuka. 3HaueHue
T€HOMUKH U IPOTEOMHUKH JUIsl aHAJIN3a NIOCIIEN0BATENBHOCTEN U CTPYKTYP.

MeTtobl kKapTorpadupoBaHus T€HOMA: T€HETUYECKUE KapThl, (PU3NUECKHe KapThl XpOMOCOM
U CEKBEHCOBBbIE KapThl. OCHOBHBIE TEXHMYECKHE NMOAXO0Abl K cexkBeHupoBanus JJHK. depmeHTsI
PECTPUKIIMHU, CO3/IaHueE U KIIOHUpoBaHue ruOpuanbix Monekyn JIHK, ammnndukanueil reHos in vivo
u in vitro, k/[HK-cunrte3. CexBenupoBanue ¢ oopsiBoM 1enu (Meton Cenrepa). CekBeHUpPOBaHUE
MOCJIEZIOBATEIbHOCTH  KIIOHA. SIpibIkM  3Kcmpeccupyembix nocienoBatenbHocTeit (EST) —
Ha3HAUYE€HUE W TPUHIUI. MeTOoJbl CEeKBEHMPOBAaHUS OEJIKOB — MpPSIMOM M KOCBEHHBIH METOI.
OmpeneneHne  MPOCTPAHCTBEHHOM  CTPYKTYphl  Oenka. [IpakTueckue  MeETOJbI -
PEHTIE€HOCTPYKTYpHBIN aHanu3 u SIMP-criekrpockonusi.

Ananu3 skcnpeccun reHoB. Hozepu- u BectepH-0noTTunr. Cepuii—HbIN aHaAIW3 3KCIPECCUU
reroB (SAGE - Serial Analysis of Gene Expression). IHK — uunbl. AHaau3 3KCpeccuu OEKOB.
JIByMepHBIi 351eKTpodope3 B MOJIMAKPUIAMUIHOM Telle.

Tema 4. ba3pl JaHHBIX B OMonHpOpMAaTHKE

baza nanueix (BJ]) - dyakumm u knaccudukamus. PensinonHbie, nepapXudecKie U CETEBbIE
0a3pl JaHHBIX. llepBUuHBIE, BTOpPUYHBIE U CMEUIaHHBIE ©0a3bl JaHHBIX. W30BITOYHBIE U
0e3130bITOUHbBIC 0a3bl TaHHBIX. PapuTeTHBIE 0a3bl JTaHHBIX. 3aUCcH 0a3bl JaHHBIX.



Cuctema ymnpanenus 6azamu gaHHbIX (CYBJl). Komnonentsl n pynkmuun CYBJ. Tumsl
CVYB]] — nepapxudeckue 1 peiasiiuoOHHbIE. S3bIK CTPYKTYpHUpOBaHHBIX 3a11pocoB (SQL).

CoBpeMEHHbIE  TEHACHIIMM B  CTpykTypupoBanuu  BJI. 0O630p OCHOBHBIX
ononHpopmanmonabix bJ[. MHoromeneBbie 0a3bl JaHHBIX IOCIIEIOBATEIBHOCTEH HYKJICHHOBBIX
kuciaor. EMBL (European Molecular Biology Laboratory). DDBJ (DNA DataBank of Japan).
GenBank. GSDB (Genome Sequence DataBase). Ensemble. CrernumanusupoBantubie bJ]
nocienosarenbHocteir HK: SGD (Saccharomyces Genome Database), TDB (TIGR DataBase), EST.
basb1 nanHbIX OenkoBbIX MocieaoBareabHocTei. PIR (International Protein Sequence Database). B/]
UniProt, ee crpykrypa. basel gannsix crpykryp. PDB (Protein data base). MSD (Macromolecular
Structure Database). SCOP (Structure classification of Protein). CATH (Class / Architecture /
Topology / Homology). NDB (Nucleic Acid Database), CSD (Cambridge Structural Database).
BMRB (BioMagResBank). Bropuunbie 0a3bl naHHBIX. bubmmorpaduueckue 0a3bl IaHHBIX..
Bupryanpnas 6ubiuoreka.

Tema S. BolpaBHUBaHUe MOCJIe10BATEJIbHOCTEH

OcHOBHbIE TIOHATUSL U onpenaeneHusd. BrlpaBHMBaHue, ero uenu. llocnenoBarenbHOCTH
3ampoca W TpeaMETHas MocienoBaTebHOCTh. CueT monoOus (BeIpaBHUBaHUs). bim3ocTh
nocnefoBareabHocTell. TUMBl BbIpaBHUBAHHS - TJ00albHOE U JOKalbHOE. OTINYUTENbHBIC
0c00EHHOCTH M 00J1acTh mpuMeHeHus. OnrTumanbsHoe U cyOonTUMalIbHOE BhIpaBHUBaHME. O0mue
MPUHLUIIBI BelpaBHMBaHUsA. Kpurtepuu onpeznenenuss mepbl cxoncTtBa. lloHsTue paccrosiHus B
nHpopmaTuke. XEMMHUHTOBO pacCTOSIHHE U paccrosiHue JleBeHmTeiiHa (pemakTupyromiee
paccrosinue). CueT BoIpaBHUBAHUS U (DaKTOPBI, BIUAIONIME HA HEr0. MaTpuiia IpOIEHTOB TOYEUHBIX
mytauuid (IITM). IlponeHT TouyedHbIX MyTalUil Kak €JUHMIIA 3BOJIOLMOHHOIO PaCXOXKICHUS.
Martpuiibl OJI0YHBIX 3aMEH AMHUHOKUCIIOT.

MeTo/1bI IONIAPHOTO BBIPAaBHUBAHMUS MOCIEA0BaTEIbHOCTEN. ToueuHass MaTprLia — IPUHIUI
MeToJ1a, 00JacTh NpuMeHeHus. Jlunamuueckoe nporpaMmmupoBanue. AiaroputMel Huanvena-ByHia
u Cmu—Ta-Yorepmena. Marpuia nepexooB. Meron K-xoprexeid. Anroputmsl nporpamMmmsl BLAST
(Basic Local Alignment Search Tool). PSI-BLAST.

MHoxecTBEHHOE BbIpaBHMBaHME mocienoBarenbHocTedl. Llenn wu  3amaum.  «3osoToi
CTaHzapT». MeToasl MHOXXECTBEHHOI'O  BBIPABHMBAHMS: IIPOIPECCUBHOE  MHOXECTBEHHOE
BBIDAaBHMBAHME;, JIOKAJbHbIE  MHOJKECTBEHHBIE  BbIPAaBHHUBAHMS, HWTEPALMOHHBIE  METObI;
BEPOATHOCTHO-CTaTUCTHYECKUE MeTOAbl. IO u1si MHOXECTBEHHOrO BbIpaBHMBaHMS. IIporpammsl
cemerictea CLUSTAL. Muscle. T-COFFEE.

Tema 6. I'omoJiorust, pUI0reHus1 U IBOTIONUOHHBIC IePeBbs

I'omonorua u mnopobue. Optonoru, Ilapanoru u Kcenonmoru. ®dumoreHuss u poicTBoO.
Kputepun ¢unoreneTnyeckoro aHaiausza: MOp(OJIOTHYECKHE XapaKTePUCTUKH, OMOXMMHUYECKHE
CBOMCTBA M MOCJENI0BATEIbHOCTH HYKJIEH "HOBBIX KHUCJIOT M O€nKoB. MoseKyssipHbIE MOAXOABI K
orpeJiesieHuto (puoreHnu. TUITbI MaKpOMOJIEKYIT, UCIIOIB3YEMBbIX JUIs (PHIIOT€HETHYECKOT 0 aHAIIN3A.
MuTtoxonnpuansHas u pudocomHas JIHK. DBomronmonHas 3HauuMOCTh M 00JIaCTh IPUMEHEHUS B
¢bunoreHu.

Odwiorenernyeckue  nepeBbsi. lTeopus rpadoB, ee 3Haue€HUE IS U3Yy4YEHUs
¢mnorenernyeckux OTHomeHWH. I'pad, y3mel, nyru, myTs. OpHUEHTUPOBAHHBIE U B3BELICHHBIC
rpadsl. XapakTepHbIe CBOMCTBA (PHIIOTEHETHYECKUX JEPEeBhEB. ToMonorus nepeBbeB. MoHOpMINS,
napadpuug 1 noaudenus. OCHOBHBIE MOIXOAbI K (DMUIOT€HETHYECKOMY aHaU3y: (EeHETUUYECKUH,
KJIAIUCTUYECKUI U SBOTIONMOHHBIN. Kitana, Takcon u y3en. [Ipobiema cKOpoCTH 3BOIIOIIH.

MeTtonbl noctpoeHust aepeBbeB. KiactepHble MeTonbl. ['pynmnoBoil MeTO HEB3BELIEHHBIX
nap ¢ BBIUHUCIICHUEM CpeJlHero apupmMeTnieckoro. AIroputM oobennHenus cocenet. [lepedopubie
MeTOoAbl. MeToJ MakcCUMajJbHOM mapcUMOHMHM. Meron HauOoJblIero mpasaonoaodus. Meron
baecoBoii BepostHOcTH. [IpoBepka MpaBHIIBHOCTH TOCTPOCHHS JepeBheB: MeTonbl jackknife u
bootstrap. [10, peanu3zyrolee pa3Hble METObI aHATM3a MOJIEKYJISIPHOI puioreHnn



4.3.1. TlepeuyeHb CEeMHHAPCKUX, MPAKTUYECKHUX 3aHATHI U J1a00PaTOPHBIX padoT

Ne Ne HaumenoBaHue TpynoemkocTs (4ac.) OueHo4HbIE ®opmupyemble
n/H | pasiena CeMHHAPOB, Beero | U3 Hux cpeacTBa KOMIeTeHIIHH
U TeMBbI NMPaKTHYECKHUX U 4acoB | MpaKTHYeCKas (MHAMKATOPBI)
JadopaTOpPHBIX padoT HOArOTOBKA
1 2 3 4 5 6 7
1 |Temal |HudopmanroHHbIC 4 4 K OIlK-4
TEXHOJIOTUU B OHTPOJIBHBIE OIIK-5
BOTIPOCHI OIIK-7
Ounoaoruu
2 | Tema2 CtpyKTypa u CBOWCTBA 4 4 KoHTponbHbIE OIIK-4
0ENKOB U HYKJIEHHOBBIX BOTIPOCHI OIIK-5
KHUCJIOT Ortuer no I1P OIK-7
3 | Tema3d |DU3HKO-XHMUYECKHUE 4 4 OIIK-4
METO/bI UCCIIETOBAHUS Kontponbusie OIIK-5
BOIIPOCHI OIIK-7
CTPYKTYpPBI Toxnan
OHOMOJIEKYI
4 | Tema3 | DuU3HKO-XUMUUECKUE 4 4 KoHTponbHbIe OIIK-4
MCTOJEI aHaJin3a BOIIPOCHI OIIK-5
DKCIPECCUH FEHOB Hoxaz OnK-7
5 | Tema4 |[lepBuuHas CTpPyKTypa 4 4 KonTponbHbie OIIK-4
ocnka. b UniProtKB BOIIPOCHI OIIK-5
Ortuer no I1P OIK-7
6 |Temad |IIpocTpaHCTBEHHAs 4 4 KoHTposEHBIe OIK-4
cTpykTypa Oenka. BJJ BOIPOCHI OIIK-5
SCOP u CATH. Oryer no I1P OrK-7
7 | Tema5 |BolpaBHuBaHUE 4 4 OIIK-4
IOCNIEI0BATENLHOCTER € Konrposbibie OIK-5
BOIPOCHI OIIK-7
NOMOIIBI0  TPOrPaMMBbI Or4er 1o TIP
BLAST
8 | Temas ITouck 6enka 8 b/ NCBI 4 4 KontponbHbie OIIK-4
II0 €ET0 FOMOJIOTY BOIIPOCHI OIIK-5
Ortyer no I1P OIK-7
9 | Tema$s bubnuorpaduueckue 4 4 KonTponbHbie OIIK-4
0a3bl JaHHBIX. BOIIPOCHI OIIK-5
Oryer no I1P OIK-7
10 | Tema5 |MHOXecTBEeHHOE 4 4 KonTponbHbIe OIIK-4
BBIPABHHUBAHHE BOIIPOCHI OIIK-5
IIOCJIEIOBATENBHOCTEH. Ortuer no I1P OIK-7
11 | Tema 6 |IlocTtpoenue 4 4 OIIK-4
(unoreHeTHYECKHUX KOHTpOJIBHEIE ONK-5
JIEPEBBEB 110 BOIPOCHI OIK-7
MIOCJIEIOBATENBHOCTAM Ortuer no I1P
OTJENBHBIX OEIKOB
12 | Tema 6 |YcraHoBieHue 4 4 OIIK-4
(UIOreHeTHYECKUX KoHTposbHbIe OIIK-5
cBsi3eil mo Habopam BOIIPOCHI OIK-7
MOCIIEA0BATENILHOCTEN Ortuer no I1P
JHK

4.3.2. TlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HA CaMOCTOSITeIbHOE W3y4YeHHe
CTYJA€HTAMM B PaMKax camocTosiTejbHoil padorsl (CPC)




Tema

Saganue

®opmMupyemast
KOMIIeTeHIHA

UK

Tema 1. Beenenmue.
Ucropus, npeamer u
3HAYCHUE
ononH(pOpMaTHKH

1.3. KouTpomsHsie Bompock mo teme (1-10)

OIIK-4
OIIK-5
OIIK-7

OIIK-4
HJIK ok a1
HJIK ok a2
UK orik 4.3
OIIK-5
HJIK onksa
HJIK onks.2
HJIK onxs3
OIIK-7
UK onk71
HJIK onk1.2
HJIK onk13

Tema 2. OcHOBHEBIE
MHCTPYMEHTBI
OnonH(OPMATHKH.

1. IToarororka otueroB 1o I1P (3amanwue 1)
2. KontponbsHnsbie Borpock! 1o Teme (11-20)

OIIK-4
OIIK-5
OIIK-7

OIIK-4
HJIK ok aa
HJIK ok a2
UK onik 4.3
OIIK-5
UK onksa
HJIK onks.2
UK onks3
OIIK-7
HJIK o171
UK onk1.2
UK onk13

Tema 3. JlabopaTopHbIe

METOABI CTPYKTYPHO-
(YHKIMOHATBHBIX
HCCIIEIOBAHNI

HYKJICMHOBBIX KHUCJIOT U

0O€JIKOB

1. IlogroToBKa YCTHRIX JOKIAAOB (3a/1aHUE
2)
2. KontposnbHbie Borpock! o Teme (21-30)

OIIK-4
OIIK-5
OIIK-7

OIIK-4
HJIK ok a1
UK ok a2
HJIK onk 4.3
OIIK-5
UK onksa
UK onks.2
HJIK onks3
OIIK-7
UK ok 71
UK onk1.2
HJIK onk13

Tema 4. ba3el 1aHHBIX B

ouonH(popMaTHKe

1. [Toarororka oryetoB mo 1P (3aganus 3 u
4).
2. KontposnbHbie Borpockt 1o Teme (31-45).

OIIK-4
OIIK-5
OIIK-7

OIIK-4
HIIK onk 4.1
HUJIK ok a2
HUJIK ok a3
OIIK-5
UK onksa
HUJIK onks2
HJIK onks3
OIIK-7
UK ok 71
UK onk1.2
HJK onk13

Tema 5. BelpaBHUBaHME

OCJIEN0BAaTEIbHOCTEN

1. Moxroroska otueros o 1P (3amanus 5,
6,7, 8).
2. KonrtpousHbie BoIpock! 1o Teme (46-60)

OIIK-4
OIIK-5
OIIK-7

OIIK-4
HJK onkaa
UK ok a2
UK o a3
OIIK-5
HJIK onksa
HJIK onks.2
HJIK onks3
OIIK-7
HIK onk7a
HIK ok 1.2
HJK onk13




6 | Tema 6. 'omomorus,
(dbunmorenus u
ABOJTIOLIMOHHEIC IEPEBbS

1. lMoxroroska otueros 1o [P (3amanue 9,
10, 112).
2. KontposnbsHbie Borpockl 1o Teme (61-75)

OIIK-4
OIIK-5
OIIK-7

OIIK-4
UK onk4a
UK onk42
HJIK onk 4.3
OIIK-5
HJIK onksa
HJIK onks.2
HJIK oriks3
OIIK-7
UK onk7a
UK onk7.2
HJIK onk13

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3aIUU CAMOCTOSITEIbHON PadOThI CTYIEeHTOB
CamocrosTenbHas paboTa CTyIeHTa MpecaelyeT CIeAYIOMINe IeIH:

® COBEpIICHCTBOBAaHME HABBIKOB C€aM0O0OOpa30BaTENbHON pabdOThl Kak OCHOBHOTO IyTH
MOBBILIECHUS YPOBHS 00pa30BaHus;

e yraoyOJeHHe U pacuIMpeHre 3HaHUH 10 MPeIMETYy.

[To nucnunnune «buonHpopmMaTHKa» MpeAaraloTcs ciaeayoume GopMbl CAMOCTOATEIbHOM

paboTHI:

e PaboTa HaJ KOHCIIEKTOM JIEKIIUH;

e VYruyOneHHBIH aHAMM3 HAYYHO-METOJMYECKOW JHTepaTypsl U H3ydyeHHEe Yy4eOHOTro
Marepuaia, npeaycMOTPEHHOTO paboyeil mporpaMmoit;
CamocrosaTenbHOE U3Y49eHUE OTACIBHBIX TeM, TaparpadoB, He U3JI0KECHHBIX B JICKIIUH,
MOATOTOBKA K KOHTPOJIBHOMY OIPOCY HA MPAKTUYECKUX 3aHATUAX;
MOATOTOBKA OTYETOB IO MPAKTHUECKUM 33]IJaHUSM,
MOATOTOBKA K 9K3aMEHY.
Tucomennvle pabomul. J1j1s1 cCaMOCTOSITEILHOTO U3Y4YEHUSI TEM PEKOMEHIYETCSI UCIIOJIb30BaTh
OCHOBHYIO M JOMOJHUTEIbHYIO JHUTEpaTypy, a TakKe HCTOUYHUKH, HaWJEHHBbIC MPH MOMOIIU
MH(OPMALIMOHHO-CIIPABOYHBIX M MOUCKOBBIX. [l 3aKperieH!sl MaTepuana peKOMeHAyeTCs AeNaTh
KpaTKH€ KOHCIIEKTBI 10 TEME.

Yemuwiii 0oknao — 3to cooOuienue B Teuenue 10-15 MuH, B KOTOPOM CTYAE€HT B JJaKOHUYHOM
dopme JTOKEH H3JI0XKHUTh MaTepuall 10 COOTBETCTBYIOIIEH TeMe, MPUICPKHUBAsCh CIETYIOLIETO
IUIaHa: BBEJEHHE, OCHOBHAs 4acTh, 3akitoueHue. Jlokmax compoBOXAaeTcs Mpe3eHTalMew,
OTPa)KAIOIIEH OCHOBHBIE IIOJIOKEHHS II0 COOTBETCTBYIOIIEW TEME, BKIIOYANOIIEH HarjsaHble
Martepuaibl (CXeMbl, Ta0HIlbl, PoTo U T.1.). [To OKOHYaHUM TOKIIaa CTYACHTY 3aJal0T BOIPOCHI, KaKk
IIpenojaBaTellb, TAK U CTYIEHTBI, HA KOTOPBIE JOKJIAAUUK JOJDKEH 1aTh MCUEPIIBIBAIOIUE OTBETHI.

Pexomenoayuu no noocomosxke npezenmayuu.

[IpeseHTanmu — cmoco0 TNpeacTaBieHUs WH(GOPMAILMK, COYETAIIUi B cede TEeKCT,
TUTIEPTEKCTOBBIE CCHUIKU, KOMITBIOTEPHYIO aHUMAIMIO, TpapuKH, BHIEO, MY3bIKY U 3BYKOBOU DS,
KOTOpbIE OpraHM30BaHbl B €IMHYIO cpeay. IIpe3eHTanuss UMeeT CIOKET, CLIeHapuil U CTPYKTYpY,
OpPTraHW30BAaHHYIO JUISI yHOOHOTO Bochpusatus uHdopmaruu. OTIUYUTENHHOW OCOOEHHOCTHIO
MIPE3EHTALINHU SIBISIETCS €€ MHTEPAKTUBHOCTD, TO €CTh CO3/1aBaeMasi JJisl M0JIb30BaTENsl BOBMOKHOCTh
B3aUMOJICHCTBUS Yepe3 DJIEMEHTHI yIIPaBIICHUS.

[Tpe3eHTanust Bcerga COCTOUT U3 JBYX OCHOBHBIX KOMIIOHEHTOB: MH(pOpPMAINH, KOTOPYIO
BBICTYMAIOIIUI XOYET JOHECTH JI0 AyTUTOPUH, U MaHEPHI N3JI0KeHUs. Hanmmucanubiil Ha Oymare TeKCT
moMoraer 0ojee 4eTKO U TMOCJIeI0BATENIbHO H3I0KHUTh MaTepuan. [Ipe3eHTanuu 0ObIYHO J1eTaloT B
PowerPoint, B Impress, mu6o B Acrobat. XKenareapHo TpUAepKUBATHCS TMPUHIIMITA: OJUH CIIAiT -
OJIHA MBICITb. TUTYJIBHBIN CIIal]T TOJKEH COJIEPKAaTh HA3BaHUE MTPE3CHTALINH, €€ aBTOPa, KOHTAKTHYIO
uHpopmanuto aBTopa. Ha BTOpoM ciaiiie oObIYHO MpeNCTaBiC€H IUIaH MPE3EHTAl[MH, OCHOBHBIE
paszenbl WM BOIMPOCHI, KOTOPble OYAyT paccMoTpeHbl. OcCTalbHbIe CIaiibl HY’)KHO CTPOHUTH IO
MOJICJIA: TE€3UC - apTYMEHTHI — BBIBOJ. BBIBOIBI BCeTa TOHKHO OBITH JIaHBI SICHO W JIJAKOHUYHO Ha



otnensHOM criaiiae. [Ipeanocnennuii cnaig J0MKEH coaepxkaTh HHPOpMAIHio 00 UCITOTh30BaHHBIX
HCTOYHMKAX JINTEPATyphl, UHTEpHET-pecypcax. Ilocnennuii cinaig MOXKET IOBTOPSATH TUTYJIBHBIN C
nobasienneM (passr «Criacub0 3a BHUMaHUE! »

Ha cnmaiinpl 1OJDKHBI TOMACTh TOJBKO CaMble BaXKHbIE TE3UChI W JIAHHBIC, a TaKXKe
rpaduyecKkuil Marepual: JuarpaMMmbl, pucyHkH, (oTorpaduu. Crapaiitech nenarb claiibl Ha
OJTHOPOJHOM CBETJIOM (oHE ¢ 0ojee KOHTPAaCTHBIM TeKCTOM. KiltodyeBble coBa B MPEATIOKCHUU
Jy4Ill€ BBIACNATD >KUPHBIM IIPUPTOM KUITH IIBETOM. TEKCT MUIITUTE KPYITHO, IUIOTHO HAOpaHHBII TEKCT
CJIOKHEE BOCIIPUHUMAETCHL.

Cooepoicanue u popma omuema no npaxmuyeckoi pabome

OtueT 1o 1abopaTOpHOI paboTe JOIKEH BKIIOYATh CIICIYIONIUE Pa3aeibl:

1. HASBBAHUE PABOTHI

2. IEJIb 1 3BAJAYU PABOTBI

3. MATEPUAIJIbI 1 METO/bI

B nmanHOM paszzene npuBOAATCS TEPEYCHb HCIOJIB30BAaHHBIX B Pa0OTE KOMITBIOTEPHBIX
MIPOrpaMM, HHBIX JICKTPOHHBIX PECYPCOB U 0a3 JaHHBIX; ONMCAHUE METOTUK. He ciemyer BKIIIOYaTh
MaTepHalibl, HE UCIIOJIb30BAHHBIC B padOTE.

4. PESVJIBTATHI 1 UX OBCYXJIEHUE

B nanHOM paszjiene MpPUBOIATCS pe3ysbTaThl paOOThI B BHJE TaOJIUIl, PUCYHKOB M CXEM.
JlaeTcst 0OCyX/IeHUE pe3ylbTaToB paldOTHI: a/IeKBATHOCTh PE3YJIBTATOB IOCTABICHHBIM 33j1a4aM,
UHTEPIPETAINS PE3YJIbTATOB C MO3UIIUH OCHOBHBIX OMOJIOTHYECKHX TCOPUH H T.JI.

5. BBIBO/IbI

[NOAITNCH, IATA

4.5. llpumepHasi TeMaTHKAa KYPCOBBIX PaGoT (IIPOEKTOB). HE MPEAYCMOTPEHBI Yy4EOHBIM
TJIAHOM.

V. YYEBHO-METOANYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHUE
JUCIHHUIIVINHBI

a) nepeveHb JUTEPATYPbI

1. Jleck A. Beenenue B 6uonHdopmatuky : nep. ¢ auri. / A. M. Jleck ; pea.: A. A. MupoHoB,
B. K. llIBsinaca. - M. : bunowm. Jlaboparopus 3nanuii, 2009. - 318 c. -ISBN 978-5-94774-501-
6 (8 5K3.)+

2. TlpucraBka A.A. Bonpmoii npakTukyM o OnonHxenepun u 6monHpopmaruke. B 3 u. Y. 1.
benku : yue6.-meroa. mocodue / A.A. IlpucraBka, B.I1. CanoBaposa. — Upkyrck : U3a-Bo
NIy, 2013. — 121 c. - ISBN 978-5-9624-0962-7 (69 »x3.)+

3. benbkoBa, Hatanes JleonunoBHa Bonpmioit mpakTukym 10 OMOMH)KEHEpUH U
ononndopmaruke [Tekct] : yued.-meron. mocodue : B 3 4. / H. JI. benbkona ; pem.: C. M.
ITonkosa, FO. M. Koncrantunos ; Upkyr. roc. yH-T, buon.-nous. ¢ak. - Upkyrck : U3a-Bo
NIy, 2013 -. - 20 cm. - ISBN 978-5-9624-0956-6. 4. 2 : HykinenHnoBsie KucIoTH. - 2014. -
155 c. : mn. - ISBN 978-5-9624-1184-2 — 39 k3.

4. CredanoB B.E. buonndopmaruka [DnekTpoHHBIN pecypc]| : yueOHuUK st By3oB / B. E.
CredanoB, A. A. Tyny0, I'. P. Masponyno-CronspeHko. - DIeKTpOH. TeKCTOBbIE JaH. -
Mockga : FOpaiit, 2022. - 252 c. - OBC "IOpaiit". - Heorpanu4. goctym. - ISBN 978-5-534-
00860-9+

5. buonorus KJIETKU. OU3NKO-XUMUYECKHE, CTPYKTYpHO-(QYHKIIOHATIbHbBIE u
nH(popmanroHHble OCHOBHI [TekcT] : yueb. mocobue / I'. ®. XKerynos [u ap.] ; pen. I'. .
XKeryHos. - 5-¢ u3n., crep. - M. : Jlenanm, 2018. - 542 c. - ISBN 978-5-9710-4976-0 +

0) nepuoauYeCKUe U3TAHUS
«Matemaruueckas Ouonorus u buonnpopmarukay, «buoxumusy, «buopuznkay, «Bonpocs
Ouojoruyeckor, MeaunUHCKOW U (dapmaneBTuueckoil xumun», «M3pectus PAH. Cepus



ouosornueckas », «MouekynsipHass Ouosiorusi», «lIpukimamHas OHOXMMHS W MHUKPOOHOJIOTHS,
«Bonpocel BUPYCOIOTUN.

B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoToK:

[TpucraBka A.A. bonbioit mpakTUKyM 1o OnonHxeHepuu u ouonHpopmaruke. B 3 4. Y. 1.
benku : yue6.-meroa. mocodue / A.A. IlpucraBka, B.I1. CanoBapoa. — HUpkyrck : U3a-Bo
NIy, 2013. — 121 c. - ISBN 978-5-9624-0962-7 (69 »k3.)

r) 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U OUCKOBbIE CHCTEMBI

1.

w

11.
12.

13.
14.

15.
16.
17.

18.
19.
20.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuarepHeT-BepcHsi MEXAyHAPOIHOTO
KypHaia TI0 OHOXUMHHM ¥ OHOXMMHYECKAM acIeKTaM MOJCKYJISpHOW OuoJIoruw,
OMOOPraHUYEMCKOW  XHMHUH,  MHKPOOMOJIOTHH,  HMMYHOJIOTMH,  (uU3HONOTHH U
OmoMeMIMHCKUX ucccinenoBanuidi. Ctateu B pdf-dopmare.

http://www.6years.net/index.php - mnopran OecrjaTHOW MEAMIIMHCKOW HHGOPMAIIHH,
COJEPIKHUT OOJIBIIIOE KOJUYECTBO KHUT, YIEOHBIX TIOCOOMI OMOXUMHYECKOW HAITPABIICHHOCTH.
http://www.chemexper.com/ - mouck XUMHUYECKUX COCTUHEHUI B pa3IMYHbIX 0a3ax MaHHBIX
http://www.dmb.biophys.msu.ru - MudopmannonHas cuctema «JIMHaAMHYECKHE MOJCIU B
OMOJIOTHWY», pAcCCUMTaHHAs Ha IIMPOKHA KPYyr IMOJb30BaTelCH, BKIOYaeT B ceOs
THIIEPTEKCTOBBIC  JTOKYMEHTBI W  PEJSIMOHHbIE 0a3bl JaHHBIX H  o0ecreyrBacT
YHU(UIMPOBAHHBIA JOCTYIl K pPa3HOOOpa3HOW HWHQPOPMALMHU IO JAHHOW MPEIMETHOM
o0nacTu.

http://www.elibrary.ru/defaultx.asp - Hayunas snekrpoHHas OMOIMOTEKa, KPYIHEHIIUIt
poCCUiiCKMii WH(GOPMAIIMOHHBIA MOpPTAJl B OOJIACTH HAyKH, TEXHOJOTHH, MEIUIUHBI H
o0Opa3oBaHwMsI, CONEPKAIINN pedepaThl U MOTHBIE TEKCTHI Oojiee 12 MITH HAyYHBIX CTaTed W
myOIuKaIuil.

http://www.tusearch.blogspot.com - Ilouck 37IeKTPOHHBIX KHUT, MYOJUKAIMH, 3aKOHOB,
I'OCToB Ha caliTax Hay4HBIX JCKTPOHHBIX OMOIMOTEK. B morckoBrUKe OTOOpaHBI JIydIlIne
OMOIMOTEKH, B OOJIBIIMHCTBE KOTOPHIX MOXHO CKayaTh MaTEpUANbl B IMOJHOM 00beMe Oe3
peructpanyu. B cniucok BKIHOUYEHBI OMOJIMOTEKH HHOCTPAHHBIX YHHUBEPCHUTETOB U HAYyYHBIX
OpraHu3aIui.

http://www.biengi.ac.ru/analyz.htm - buonndopmaruka B Llentpe «bronmxkenepus» PAH
http://www.bioinformatix.ru/ - buoundopmaTuka, TEHOMHKA, NPOTEOMUKA, OHOCOPT,
UMAHDKMHT — NOpTal 1o OuonH(popMaTUKe, UMEHDKUHTY U OHOCo(TYy.
http://www.ebi.ac.uk/ - 6a3a nanusix EMBL EBI (European Bioinformatics Institute).

. http://www.expasy.ch/ - cucrema ananusa 6enka Expasy (Expert Protein Analysis System,

SwissProt, TTEMBL)

http://www.isch.org/ - MexayHapoaHoe cOOOIIEeCTBO BEIYUCIUTENEHON OHOIOTHH.
http://www.matbio.org/ - osnekTpoHHBIH KypHan «MaTeMaTudyeckas OWONOTHS U
OnouHpopmMaTHKa».

http://www.ncbi.nlm.nih.gov/ - caiit NCBI (National Center Biotech Information)
http://www.ncbi.nlm.nih.gov/blast - mnporpamma BbIpaBHUBaHUS MOCIEI0BATEILHOCTEH

BLAST (Basic Local Alignment Sequence Tool)
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html - 6aza nannsrx GenBank
http://www.ncbi.nIm.nih.gov/pubmed - 6ubmuorpadudeckas 6a3a nanasix PUBMED
http://www.protein.bio.msu.ru/biokhimiya/index.htm - MutepreT Bepcusi MexXIyHapOIHOTO
KypHaJla 1O OMOXMMHM W OHOXMMHUYECKHMM acleKTaM MOJIEKYJISIpHON Ouosoruu,
OMOOPraHMYEMCKOW  XUMHUHM,  MHKPOOWOJIOTHMHM,  HMMYHOJIOTHH,  (usnonorum u
ononndpopmaruke. Crateu B pdf-hopmare.

http://www.rcsb.org/pdb/ - 6a3a nannbix o 6enxam PDB (Protein 3D Structure database)
http://www.rusbiotech.ru/ - Poccuiickue OnorexHonoruu u buonndopmaruka

molbiol.ru - poccuiickuii cepBep ¢ OOJBIINM KOJUYECTBOM CIIPABOYHON HWH(POPMAIHHU IO
O61onH(pOpMaTHKE Ha PYCCKOM SI33bIKE.



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.6years.net/index.php
http://www.chemexper.com/
http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
http://www.tusearch.blogspot.com/
http://www.biengi.ac.ru/analyz.htm
http://www.bioinformatix.ru/
http://www.ebi.ac.uk/
http://www.expasy.ch/
http://www.matbio.org/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.rusbiotech.ru/

21. OBC «M3narennctBo Jlaub». Aapec nocryma http://e.lanbook.com/
22. OBC «PyxkonT». Anpec nocrymna http://rucont.ru/

23. DBC «Aibyke». Anpec nocryma http://ibooks.ru

24. OBC «Opaiit». Anpec nocryma: http://biblio-online.ru/

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueoHo-1a00paTopHOEe 000py/10BaAHNE!

AymuTtopust Ui TPOBEICHHS 3aHATHI NMPAKTHUECKOTO THUIA. AyIUTOpHs 00OpyIOBaHa:
cneyuanusuposanrol (yaeOHoOMN) mebenvio Ha 12 TOCAAOYHBIX MECT; 000pyJAOBaHA MeXHUYEeCKUMU
cpeocmeamu odyuenusi: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, [locka ayautopHas
MeJoBasi, MaruuTHas, Jlaboparopus opran xumud - [lIkad BertsoxHOM AD-221"- 2 mT., XUMHYECKUi
mkag (cremwtax) -1 mrT., JlabopaTOpHBIA CTOJ ¢ BBIKATHBIMA TyMOaMu — 5 MIT., XOJIOJAUIBLHUK
«MuHCK» - 2mT., Anmapar Juisi BEpTHKIBHOTO AiekTpodopesa — 1 mT., BakyymHBINH ucnapuTeb
PBO-64 — 1 wr., Bonemerp BY-15 — 1 mwt., lesunterparop Y-20 — 1 mr., M3Mepurens HOHHBIX
conpoTuBiieHnd (umrenanca) - 1 mrt., Mcrounuk nutanus s dnekrpodopesa "Dapd" — 1 mT.,
Ocmwmorpad yauBepcaibHbIi aAByxirydaeBoi C-55 — 1 mr., Tepmocrtat TC-80 — 1 mt., Llearpudyra
K-24 — 1 wrt., Hentpudyra MIIB-310 — 1 mr. Hoyr6yk Lenovo G580 — 1 1T., Becbl aHanuTHYECKHE
HR-200 — 1 mrt., Becs maboparopusie OHAUS — 2 mrt., peppakromerp UPD 45462M — 1 .,
pedpaxtomerp YPII — 1 wT., porosnekrpokanopumerp KF 77 — lwt., nenrpudyra nadoparopHas
OIIK-8 — 1 mrT., nenrpudyra madop-s1, meauuuH-s1, HactonbHas LIJIH 16 ¢ mMukpomponec-Hou
cucremoi ynpasin — 1 wrt., cnekrpodoromerp CD-2000, pepmentep Minifors Speco 6akTepranbHbIN
— lmr., Tepmoctatr WB4MS Boauslii /c nepememuBanueM/ - 1 mrt., Tepmoctatr TC-1/80 CITY — 1
IIT., CIIY’KAIUMU JJIs IPEeACTaBIeHUs yueOHON nHpopManuu 1o aucuumiimie «buonndopmarukar
V4eOHO-HAAAOHBIMU NOCOOUAMU, 0OSCTICUNBAIOIINMHI TEMAaTHYECKUE WILTIOCTPAIMH 110 TUCIUILTIHE
B BUJI€ IPE3CHTAIIHH.

Komnelotepusiit  kiacc (yuyeOHast ayauTopus) JUlsl TPYNIOBBIX M HHAWBUIYaJIbHBIX
KOHCYJIbTAllMi, = TEKYILEero KOHTPOJIi U  INPOMEXKYTOUHOM  aTTecTalMM, OpraHu3aluu
CaMOCTOSITEITLHOM pabOTHI. AyIUTOpHS 000pYI0BaHa: CIICUATH3UPOBAHHOM (Y1eOHOI) MeOLITbIO Ha
20 mocaZo4HBIX MECT, JOCKOH MeJoBOil; 00OpyAOBaHAa TEXHUYECKUMH CpEICTBAMH OOY4EHUS:
Cucremusiii 610k PentiumG850, Mounutop BenQ G252HDA-1 mir.; Cucremusiii 6;1oxkAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 6mok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mrT.; Mouno6mok IRU T2105P — 2 mr.; Cuctemusiii 650k Pentium G3250,
Mounutop BenQG955 — 1 mit.; Cucremnsiii 610k Pentium G3250, Monutop BenQ GL2250 — 1 it
Cucremuslii 6110k Pentium G3250, Monutop Samsung T200 HD — 1 wit.; Cuctemnsiii 610k Pentium
G3250, Monutop Samsung T190N — 1 mt.; Cuctemuslii 6110k tium G3250, MonuTop Samsung 740N
— 1 mr.; ¢ HeorpaHuueHHBIM JoctynoM K cetu Murepner; Ilpoekrop BenQ MX503; sxpan
ScreenVtdiaEcot. Hoyroyk Lenovo G580 — 1 mr. C HeorpaHU4YeHHBIM JTOCTYIIOM K ceTH MIHTepHeT
1 o0ecrieuyeHneM JJOCTyMa B 3JIEKTPOHHYIO HH(POPMaIIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3alliH.

[Tomerienus 11 XpaHeHUs U TPOPHUIAKTHUECKOT0 00CTyKUBaHHsI y4eOHOTro 000py/JOBaHUSI.
Aynuropus o0opyqoBaHa: CHEIHATIM3UPOBAHHON MeOenblo Ha 8 MOCaJOYHbIX MecT; BoITsxkHON
mkad — lwr., Jlamunapusiit mkadp — 2 mr., Tepmoctar TC-80 — 2 mT., JlabopaTopHslii cron
MeTaIn4eckuit — 3 wrT., JlabopaTopHbIil CTOJ ¢ pE3UHOBOM MOBEPXHOCTHIO — 2 MIT., XOJIOAMILHUK
«ATtna"T» — lmt. Mukpockon MOHOKYJIsIpHBIN — 8 T, Mukpockon "buonam"-1 mr., Crepunuzarop
nmapoor BK-75 IIT "T3MOU" — lmr., [Iunerka aBromatuueckas Jlemnuner 0,5-10 m"-1 mr.,
[Tunerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymsp"-1 wr., [Ipoextop OBepxen'-
1 wrT., [Ipoektop View Sonic"-1 wr., Ilpoexktop View Sonic"-1 mr., Hoyr6yk Lenovo"-2 miT.,
[Tpuntep Brother -1 ., [Tpuntep Canon -1 mir.

6.2. IlporpaMmMHoOe oGecnieyeHme:

e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and


http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mst 6usneca - Crangaptasiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n050ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H050pst
2016r JIum.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIunensun Microsoft 41059241.

Office 365 npodeccuonanbHbIi It0C T yuamuxcs. Homep 3aka3za: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texnnuyeckue u JIeKTPOHHBbIE CPeACTBA:
[Ipe3eHTaryu 1Mo BceM TeMaM Kypca;
Cucrema 3JIEKTPOHHOTO TECTHPOBaHMs Ha 6a3e oOpa3zoBarenpHOro nopraia Educa;

OmnnaiiH Bepcuu IporpaMM JUis BBIpaBHUBaHUS IIOCIIEJ0BATEIbHOCTEHN U (PUIIOT€HETUYECKOTO
ananusa (BLAST, CLUSTAL, PhyML, T-Coffee, MUSCLE, COBALT)

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U
Hnst ocBoenuss  aucuuiuiiHbl  «buowHpoOpMaTtuka» — MPUMEHSIIOTCA  CICAYIOIINE

O6paBOBaTCJ'II>HbIe TCXHOJIOI'HMH

HUnghopmayuonnas nexkyus - 370 CKATO€ H3JI0KEHHE OCHOBHBIX HAy4YHBIX (DaKTOB, 4TO
SIBJISICTCSL 0A30M JUIS aHAJIM3a PACCYKICHHH, OI[CHOK.

Jlexyus-eusyanuzayus. YUUT CTYIEHTOB IpeoOpa3oBbIBATh YCTHYIO M IHUCBMEHHYIO
nH(pOpMaILIKIO B BU3yaJIbHYIO (popMy, UTO GopMUpPYET Y HUX MpodeccroHabHOE MBIILIICHUE
3a CYET CHCTEMAaTH3allUd U BbIACIEHUS HauOOJee 3HAUMMBIX, CYLIECTBEHHBIX 3JIEMEHTOB
cojiepkaHusl 00ydeHus. 3ajiauya mpenojaBaresis UCIOIb30BaTh Takue (GOPMbI HATIIAIHOCTH,
KOTOpBIE Ha TOJBKO JOIMOJIHAIOT CIIOBECHYIO HH(POPMAIIUIO, HO M CaMH SIBJISIIOTCS HOCUTENSIMU
uHpopManuu (CXeMbl, PUCYHKH, CIalIbI-IPEe3eHTAUH, U T.1I.). DTOT BUJ JIEKIMHU JIydIlle
BCET0 UCIOJIb30BaTh Ha 3Talle BBEACHMSI CTY/IEHTOB B HOBBIHN pa3/iel, TEMY JUCIUIUINHBI.
IIpakxmuueckue 3anamusi — 3TO 3aHATHE, IPOBOAUMOE MO PYKOBOJICTBOM IPEIOJIaBaTENs B
y4yeOHOI ayAuTOpUU, HAlpaBIEHHOE Ha YIIyOJIeHHE Hay4YHO-TEOPETHUECKUX 3HAHUH U
OBJIaJICHHE OIPENICIICHHBIMU METOJaMH CaMOCTOSTEIbHOW paboThl, KOTOpoe (opmupyer
npakTuyeckre ymeHus. OHoi 13 GopM MPAKTUYECKUX 3aHATHH ABISETCS KOJUIOKBUYM.
Konnoxkeuymor — BUJI yueOHOTO 3aHATHS, TPOBOJAUMOrO C LIEIbI0 MPOBEPKU U OLIEHUBAHUS
3HaHUU ydamuxcs. KoljokBUyM MOXKET MPOBOAUTHCS B (pOpME MHIAMBUAYAIBHON Oecenbl
IpernoiaBaTesisi co CTYACHTOM HJIM KaK MaccoBBIi onpoc. B xoae rpynnoBoro o6cyxaeHus
CTYJEHTBI y4aTcs BbICKa3bIBaTh CBOIO TOUKY 3pEHUS 110 OIIPEIEIICHHOMY BONPOCY, 3alllUIIaTh
CBOC MHEHHE, INPUMEHsS 3HaHMs, IOJyYEHHBIE Ha 3aHATHAX IO npeamery. B xoxe
KOJUIOKBHYMa Tak)Ke MPOBEPSIOTCS MHUCbMEHHBIE Pa0OThl CTYAEHTOB, MPOBOJIUTCS 3allUTa
JIOKJIaJIOB.

CamocmosmenvHnasn paboma cmydenmos (cM. 11.4.4).

Jlucmanyuonnvie obpaszosamenbHvle MexXHON02UU. Ilon JUCTAaHIIMOHHBIMU
o0pa3oBaTeNbHBIMM ~ TEXHOJIOTMSIMM ~ TIOHMMaloTcsd  OOpa3oBaTelbHbIE  TEXHOJIOTHUH,
peanu3yeMble B OCHOBHOM C MpPHUMEHEHHEM HWH(POPMALMOHHO-TEIEKOMMYHUKAMOHHBIX
cereil. Ilpu ocBoenunn aucuurnHbl «bronHpopMaTHkay HCHOIB3YETCS KOMNbIOMEPHbLIE
cemesvle mexHonrocuu (MHTEPHET-TEXHOJIOTHH) — CIIOCOO JMCTaHIMOHHOM Iepeaadyu
nH(pOpMalIMK, OCHOBAaHHBIA Ha MCIIOJIb30BAHUM INIOOATBHBIX U JIOKAIBHBIX KOMITBIOTEPHBIX
ceTrell s obecriedyeHus: J0cTyna oOydarommxcss K MHPOPMALMOHHBIM 00pa30BaTeIbHBIM
pecypcam u st (GOPMHUPOBAHMSI COBOKYIMHOCTH METOAMYECKHX, OpPraHU3alMOHHBIX,



TEXHUYECKHX W TPOTPAMMHBIX CPEICTB pEaM3alliid W YIPaBIeHHs yIeOHBIM MPOIECCOM
HE3aBUCHUMO OT MECTa HaXO0XIACHUA €ro Cy6’beKTOB. I[JUI opranu3anvi JUCTAHIITMOHHOI'O
00ydYeHHST HAa OCHOBE THX TEXHOJOTHI HCIIOIb3YETCs CIEHATU3UPOBAHHOE IIPOrPAMMHOE
CpencTBo - obpaszoBaTenbHbIi mopran UI'Y (educa.isu.ru).

VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALLUU

Ouenounvle mamepuanst 0151 6X00H020 KOHMPOJIA
J71s1 BXOJTHOTO KOHTPOJISI OLIEHKH YPOBHSI 3HAHUM CTYJIEHTOB HCIOJIb3yeTCS TECTUPOBAHUE 110
OCHOBHBIM pa3z/iesiaM MaTeMaTHKH, PU3UKHU, XUMHUU, OMOXUMHUH U MOJIEKYJISIPHOI OMOJIOTHH.

Hemoncmpayuonnuwiii éapuanm mecma 0isi XOOH020 KOHMPOJis

1. Kakwue cBsi3u 00pa3yroT o-Crupaib BO BTOPUYHOHN CTpYKType Oenka? a) Bannep-Baansca; 0)
ruapodoOHBIC; B) MENITU/IHBIC; T) BOJOPOIHBIC

2. Ecmu copeprkanue octaTkoB TUMUHA (0T obmero yucna ocratkoB) JIHK cocrasnser 20%, To
coJiep;kanue ryanuHa coctaBut: a) 40%:; 6) 35%; B) 25%; 1) 30%

3. OmnepanuoHHas CHUCTEMa TPEACTABIACT M3 CeOs: a) KOMIUIEKC MPOTpPaMM CIIEUATBEHOTO
Ha3HAYeHUs; 0) KOMILICKC allapaTHBIX CPEJICTB; B) COBOKYITHOCTh PECYPCOB KOMITBIOTEPA; T')
KOMIUIEKC MHCTPYMEHTAIBHBIX IPOTPAMM.

Ouyenounvie mamepuanvl meKyuie2o KOHmMpona
OrneHouHble MaTepuallbl TEKYIIEro KOHTpossi (opMmupyrorcs B coorBercTBuM ¢ JIHA

yHuBepcuTeTa. B pamkax aucuuiuimHbl «bHOMH(pOpPMATHKa» HCHOIB3YIOTCS Cieayroume (HopMel
TEKYIIEro KOHTPOJIS:

®  YCTHBIH OIPOC;

®  BbIIOJHEHUE OTYETOB IO IPAKTUYECKUM padboTam

® KOHTPOJIb CAMOCTOSITEIBHON paOOTBHI.
@DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET!
KOHTPOJIbHBIE BOIIPOCHI;
IIPaKTUYECKHE 3a1aHus;
IIEpeYeHb TEM JOKIIAJI0B;
BOMPOCHI I camocTosTesibHOro nzyuenus (CPC);
repeyeHb 3K3aMEHAIlMOHHBIX BOIIPOCOB.
Ha3naueHue OLIEHOYHBIX CPEACTB: BBIABUTH copMmupoBaHHOCTh komnereHiuu OIIK-4,
OIIK-5, OIIK-7 (cm. m. Ill). CTyneHThl, HE BBIMOJHUBINUE 33JaHUS TEKYIIETO KOHTPOJS WM
MIOJIyYMBIIME 332 HUX OLCHKY «HE YAOBIETBOPUTENBHO», IO IMPOMEXYTOYHOM aTrTecTaluu HE
JIOTMTYCKAIOTCs, TIOKa HEe OYAyT JTUKBUIUPOBAHBI BCE 3a/I0JKEHHOCTH.

Tembl 10kJIa10B (3aganue 2)
Krnaccuueckue 1 HOBEMIINE METOIbI CEKBEHUPOBaHUS HYKJIEUHOBBIX KHUCIIOT
Meron «Expressed sequence tags»: MPUHIUIIBI U 0071aCTh TPUMEHEHUS
Mertoab! onpeiesieHus NEPBUYHON CTPYKTYpHI OeKa
MeTtoas! n3ydyenust skcrpeccuu reHoB: HozepH- u BectepH-0noTTiHIHM
Meroasl n3zyuyenus skcnpeccun reroB: Serial Analysis of Gene Expression u aBymepHBIi
aneKTpodope3 B MOIMAKPUIAMUTHOM Telie
Metoae! n3yuenus akcnpeccuu reHos. JJHK-uums

orwdPE
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Kpumepuu oyenxu ooknaoa:
e HoBu3Ha TeKCTa: a) aKTyaJbHOCTb TEMbI; 0) HOBH3HA M CaMOCTOSITEIBHOCTh B ITOCTAHOBKE
po0ieMbl, HOPMYTUPOBAHUE HOBOTO ACTIEKTa 3BECTHOM MPOOJIEMBI B YCTAHOBJICHUH HOBBIX



CBs3el (MEXIPEAMETHBIX, BHYTPHIIPEIMETHBIX, HHTETPAIIMOHHBIX); B) YMEHHE paboTaTh ¢
UCCIICIOBAaHUSIMU, KPUTUYECKON JINTEPaTypoOl, CHCTEMAaTU3UPOBAaTh M CTPYKTYpPHpPOBAThH
MaTepua; T') IBICHHOCTh aBTOPCKON MO3UIUHU, CAMOCTOSATEIBHOCTh OLICHOK U CY>KICHUH; 1)
CTHJICBOE €IMHCTBO TEKCTa, €IUHCTBO JKaHPOBBIX YEPT.

e CreneHb pacKpbITHUA CYITHOCTH BOIIPOCA: a) COOTBETCTBUE COACP)KAHUS TeME U IUIaHy
JoKJIana; 0) MOTHOTA U MIyOMHA 3HAHWH MO TeMe; B) 000CHOBAHHOCTH CIIOCOOOB U METOJIOB
paboThl ¢ MaTepuaaoM; I') yMeHHe 0000IIaTh, J1eJaTh BBIBOJIbI, COMOCTABIATh Pa3InYHbIC
TOYKH 3PEHUS 10 OJTHOMY BoIpocy (mpodieme).

e (OOOCHOBaHHOCTH BBIOOpPa HWCTOYHHMKOB: @) OIIGHKAa WCIOJb30BAHHOW JIUTEPATYPHI:
MIPUBJICYEHBI JIU HauboJee N3BECTHBIE PabOThI MO TeMe MCCIeAOBaHUs (B T.4. )KypHaIbHbIC
nyOJIMKALUU TTOCJICAHUX JIET, TIOCIEHIE CTATUCTHUECKUE JaHHbIE, CBOJKHU, CIIPABKH H T.JI.).

e CobOmonenue TpeboBaHMl K OPOPMIICHHIO: a) HACKOJIBKO BEPHO O(OPMIIEHBI CCHUIKH HA
UCIIOJIb3YEMYIO JIUTEpaTypy, CHHCOK JHUTEpaTyphl; 0) OLIEHKa I'PaMOTHOCTU M KYJIbTYpPbI
u3noxenus (B T.4. opdorpaduveckoil, MyHKTYallMOHHOH, CTHJIMCTHYECKOW KYJBTYpHI),
BJIaJICHUE TEPMUHOJIOTHEN; B) COOTBETCTBUE IPE3CHTALMU COJCPKAHUIO JOKIaJa U
PEKOMEHIALUSIM T10 €€ TTOATOTOBKE (CM. 1. 4.4).

Ouenka «omauunoy. B [OKnane TMONHOCTBIO pAacKphiTa TeMa, ITPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIPOCA; CTYJACHT CBOOOTHO BIIAICET MAaTEPHAJIOM, H3JIaraeT ero JOTHYHO,
MOCNIEOBATENbHO, JIAKOHUYHO, XOPOILIMM Hay4HbIM  f3BIKOM. JIOKJaa  COIMpOBOXAAeTcs
Mpe3eHTaIMel, KOTOpasi COCTaBJICHA C COOIIO/ICHNEM OOIIUX TpeOOBaHUI 0(OPMIICHUS, CONEPIKUT
CCBUIKM Ha IpUBeJIeHHbIE POTO, PUCYHKH, cXeMbI U T.1. [Ipu 00CyXIeHIH CTYACHT JEMOHCTPUPYET
MOHMMAaHUE W3y4yaeMoil MpoOJieMbl M METOAOJOTMM HAyYHOTO WCCICIOBaHMS, BIIAJCHUE
npodeccnoHanbHOM TEPMUHOJIOTHEN U YMEHHE IPaMOTHO OTBEYaTh Ha BOIIPOCHI ayAUTOPHH.

Omnenka «xopowtoy». Tema packpbiTa, MPUBEIEHO TOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPU ATOM MaTepHall B HEIOCTATOYHON CTENEHU MPOaHATU3UPOBaH aBTOpoM. VIMeroTcs HeloueThl B
oopMiIeHNH TpE3CHTAllMM WM TPE3CHTAlUsl HE B TOJHOM CTENEHH COOTBETCTBYET OOILIMM
TpeboBanusiM. OTBeThl CTyJEHTa Ha BOINPOCHI HE SABIAIOTCS  HUCYEPIBIBAIOIIUMU U
apryMEHTHPOBAaHHBIMHU.

Onenka «ydoeremeopumenvro». TemMa packpblTa HE TIOJHOCTBIO, MaTepuan He
MPOAHATM3UPOBAH, CTYIEHT TOKa3bIBae€T IOBEPXHOCTHBIC 3HAaHWA.  lIpe3eHTanusi YacCTUYHO
COOTBETCTBYET YCTaHOBJEHHbIM TpeOoBaHUsAM. Ilpu oOCyxIeHHMM JOKJIaAa CTYIEHT Jaer
HETPaBWIIbHBIC WA UCUEPITBIBAIOIINE OTBETHI.

Onenka «uneyoosnemeopumenvHoy. TemMa He pacKpblTa, NPUBEAEH CKYAHBIH 00beM
MaTepHala; Mpe3eHTalusl OTCYTCTBYET HMJIM HE COOTBETCTBYeT TpeboBaHusM. Ilpu oOcyxneHun
JIOKJIa/1a CTY/IEHT HE 1aeT OTBETHI MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

I[eMOHCTpaIII/IOHHbIe NPAKTHYCCKHUE 3aJaHUA 1JIF TEKYIIEro KOHTPOJIsA

3aganue 1.

Ha xoHn1ie rena B-remornoOnHa 4enoBeka UMeETCs Cielyrolast ocie10BaTeIbHOCTb:
...ctggcccacaagtatcactaa

a) KakoBa aMHHOKHUCIIOTHAS MTOCIEI0BATEIBHOCTh, COOTBETCTBYIOIIAS MPEICTABICHHOMN ?

0) HamummTe HYKICOTHIHYIO MOCIEIOBATENILHOCTh, B KOTOPOW €IWHUYHAS 3aMEeHa HYKIEOTH[a
MIPUBOIUT K «MOJTYAIICH» MyTaIlMH B ’TOM (pparMeHTe.

B) Hamuimimre HyKJICOTHIHYIO MOCIENIOBATENBLHOCTh, B KOTOPOW €IMHHUYHAs 3aM€Ha OCHOBAHMS
MOXET MPUBECTH K MUCCEHC-MYTAIlMU B 3TOM (parMeHTe.

r) Hanummure HYKJICOTHIHYIO MOCIEIOBATEIbHOCTb, B KOTOPOM €AMHUYHAs 3aME€HAa OCHOBaHUS
MIPUBOUT K TIPEKIEBPEMEHHON OCTaHOBKE CHHTE3a Oerka.

1) Hanummre HyKJI€0THIHYIO IOCIEA0BATEIbHOCTD, B KOTOPOU €IMHUYHASI 3aMEHA HYKJIEOTU A TPU-
BOJUT K OMIMOKE TePMHUHAIINH U MPOJAOKEHUIO CHHTE3a IICTIH.

3ananmue 3.



Haitnure B B UniProtKB mokymeHT, comepskamiuii nHbopMaiuio o Oeike, yKa3zaHHO B (haiiie
«VHauBUayanpHOE pacrpenencHue OenkoBy. 3yuuTe MONYYCHHBIH TOKYMEHT M 3allOJTHHUTE
Ta0IHILy.

Tloge Metka noJus Coaep:xanue

Kon noctyna

Unentudukarop nocienoparebHocTd B B/

Hazsanue u KpaTKOC OIMUCAaHUC Oenka

[ata coznaHus 1oKyMeHTa

I[aTa TIOCJIEAHETO UCIIPABICHUSA aHHOTAIINHA

HasBanue opranusma

IlonHoE Ha3BaHUE TaKCOHA

HHI/IHa IMOCJICAOBATCIIbPHOCTH

MonekymsipHas Macca Oenka

Ha3Banue rena, KOJUpyOMIEro 3ToT 6eJI0K

Yucno myOauKaIyi, UCIIOIb30BaHHBIX IPU CO3JJaHUU TOKyMEHTa

BrIxonHBIe TaHHBIE CaMO CBEXKEH MyOITHUKAIIH

KiroueBrie citoBa

ConeprkaHue OIS KOMMEHTapHEB

OcoOennocTu OeIKa

HepereCTHBIe CCBLIIKH

3aganue 4.

B daiie «Anp00M OeIKOBY HAWIUTE «CBOW» OCIIOK M Ha €r0 YCIIOBHOM M300paKCHHH 0003HAYBTE
[[BETOM O-CIHpai (KpacHbIM) U Tk B-iucta (cuHuMm). Eciu B MoOJieKysie MMeEETCs HECKOJBKO
JOMEHOB, BbiieauTe MX. OObeIUHHUTE OENKOBBIE CTPYKTYpHI, MPEACTABICHHbIC HA PHUCYHKax, B
KaTeropuu: o-Cupaib, B-CTpyKTypa, o/ff u o+f.

3ananue 5.

I[Iyrem ropmaonTas pbHOrO IeperHoca B reHoM K. coli B Tedenme 14,4 MJIH JieT OBLIH
BHeceHbl 755 ORF, uro saBisercs mpumumuoi museprennmu K. coli or Salmonella.
O1ieHUTE CpPEeIHIOI CKOPOCTH TOPU30HTAJBHOIO IepeHoca B (mapax HYKJIEeOTHUIOB)/TOI.
KaxoB mporieHT reHoB, BHECEeHHBIX B TeHoM K. coli 1mmocpeacTBOM TOPHU30HTAJIBHOIO
mmepenoca?

3ananue 6.

Myrarmueit, TpUBOAAIIEH K CEPIIOBUIHO-KJIETOYHON AHEMUH, SBJIAETCS eIUHCTBeHHAS
3amena ocHoBauua A Ha T, mpuBomsmas k 3amene Glu —> Val B B-mienu remorsiodbuna.
Bamena ocHoBaHuil mpomcxomuT B mocsemoBaresbHOocTH 5-GTGAG-3 (HopmaspHas) -
GTGTG (myrautuas). Kakas pecrpukTasa MoKeT OBITH HMCIOJIb30BAHA JJIsI OOHAPY KEHUS
aroro pasiauuusa? Kakosa ee crermpuasocTs?

3ananmue 7.

[TonyunTe W BBIPOBHSHMTE MOCIEIOBATEIPHOCTh JBYX OCIKOB W3 JIOMIAOH, KHUTA M KEHTYPY:
MUTOXOHIPHAILHOTO IUTOXPOMa-b U MaHKpeaTHIecKoil puOOHYKIICashl.

CpaBHHTE CTEIICHB MTOMAPHOTO CXOJCTBA KAXKIO0T0 OeNKa /I Kax10# mapbl BU10B. COBMECTUMBI JIH
BBIBOJIbI, TIOJYYCHHBICE B pe3yJbTaTe aHadu3a IOCJICJOBATEIBHOCTEH MHUTOXOHAPHAILHOTO
muToXpoMa-b, ¢ BeIBOgamMH, TOMYyYEHHBIMH B pe3yJbTaTe aHaIW3a I[0CJeI0BATEIbHOCTEH
MaHKPEaTHYECKUX PUOOHYKIIea3 ITHX BUIOB?

3anaunme 8.

B oubnmnorpadudeckoii 6a3ze nanasix PubMed HaiiquTe cChUIKM Ha CTaThH, B KOTOPBIX YIOMUHACTCS
Ha3BaHME Ballero Oenka. YKaxuTe ux oouee KoindyecTBo. M3 ciucka HallIeHHBIX cTaTel BbIOepuTe



OJIHY U COXpaHHTE ee aHHoTaluio B hopmare txt. HaliquTe ccbuiku Ha Bce MyOIMKAIUU MTOCIEIHEr0
aBTOpa 3TOM crarbu 3a nociaenaHue 3 roja. IloBropuTe anropuTM IMOMCKAa B OTE€YECTBEHHOMN
oubnmorpaduueckoii cucreme e-library.
3aganue 9.
C nmomompro nporpammbl BLAST HaliuTe mociaenoBaTebHOCTH, TOMOJIOTHYHBIE BalleMy OENKY
(paitn  «aauBumyanbHOE pactpeneicHue OenkoBy»). Cdopmupyiite ¢aitn ¢ Habopom
MOCIIEIOBATEIbHOCTEH, Ui KOTOPBIX OyAeT NPOBOAUTCS MHOXECTBEHHOE BbIPAaBHHUBAHHE.
[TpoBennTe MHOXKECTBEHHOE BBIPAaBHHUBAHHME STHX MOCJIEIOBATEIBHOCTEH C MOMOIIBIO MPOrpamMM
cemeiictBa CLUSTAL. [loBropuTe BIpaBHUBAHUE MIPU Pa3HbIX HACTPOIKax mapameTpoB. Caenaite
BBIBOJIBI.
3aganue 10.
I'opMoHBI pocTa OONBIIMHCTBA MIICKOMMTAIOMIMX HMEIOT OYEHb CXOJHbIE AMHUHOKHCIOTHBIC
MOCIeI0BaTeNbHOCTH. YesloBeueckiue rOpMOHBI POCTa OTIMYAIOTCA TOpa3fo CUJibHee. DBOJIOLUS
TOPMOHOB POCTa YCKOpsJIach pe3Ko B TOW JIMHUU, KOTOpas Besa K yesioBeky. Ilyrem BrIpaBHUBaHUS
MOCJIEI0BATEIBHOCTEH TOPMOHOB POCTa U3 OPraHHW3MOB OJIM3KOPOACTBEHHBIX YEIIOBEKY BUAOB U
OoJsiee OTHAJCHHBIX TAKCOHOB OIPENENNTE, I/Ie B SBOJIONMOHHOM JPEBE YEIOBEKAa MMEJIO MECTO
YCKOPEHHUE IBOTIOIUU TOPMOHOB POCTA.
3aganme 11.
XOpIOBBIX OTHOCAT K TPYIIIe BTOPUUYHOPOTHIX, KOTOpash BKIIIOUAET XOPAOBBIX, 000JI0YEUHUKOB U
UTTIOKOXHX. EcCTh cucTeMaTWdeckue pa3nuuus MEXIy OTHMH TpeMsi THIIAMH B HX
MHUTOXOH/IPHAIbHOM FeHEeTUYECKOM Kozie. Onpeaenute mpuMepbl OpPraHu3MOB U3 KaXKJI0TO TUTIA, YbH
aMUHOKHCIIOTBI  COOTBETCTBYIOT KojgoHaM ATA u AGA. Hcxoas u3 3TOro mHoJydyuTe
(buIoreHeTUYECKOe IEPEBO AJI ITUX TUIIOB BTOPHUHOPOTHIX.

Kpumepuu oyenusanus 3a0anuii:
OneHka «omauyHO» BBICTABISIETCS, €CIM 3aJaHHe BBIIOJHEHO MPAaBUIBHO, B XOJI€ PELICHUS
MIPOJEMOHCTPUPOBAHBI TTOHUMAHHE METO/a PEIICHUs, MPaBHWILHOCTh BBHIOOPAa M HCIOJIB30BAHHUS
MIPOrPaMMHOTO 00eCIeueHHUs, ClIOCOOHOCTh UHTEPIPETUPOBATH PE3YIbTAThI, IPUBEICHO ACTATHLHOE
Y TIOJTHOE OMMCAHUE PELLEHUS,
O1eHKa «xopouio» BBHICTABISIETCS, €CJIH 33/1aHKe BBITIOTHEHO MPAaBMIIBHO, HO CTYACHT 3aTPyIHSAETCS
M3JI0KHUTH U 000CHOBATh aJITOPUTM PEIICHHS U / HIIM HHTEPIIPETUPOBATH MOJTydYEeHHBIE PE3YIbTATHI,
OneHka «y0osnemgopumenbHo» BICTABIISETCS, €CIIH 3aJJaHKE BHIMOJTHEHO HEMTPABIIIBHO, HO CTY/ICHT
J€MOHCTPUPYET BEPHBIN MOAX0] K pobsieMe, MOCTAaBICHHON B 3a/1a4e;
OrneHka «Hey00s1emeopumenbHOy» BHICTABISETCS, €CIIH 3a/1aHNe BHIMOJIHEHO HEMPAaBUIBLHO UM HE
BBITTOJTHEHO COBCEM.

KoHTpoJsibHbIe BONPOCHI /151 TEKYLIEl aTTecTaluu

Yro takoe buonndopmaruka?

Kaxosa 3acnyra JI. [Tonunra B pazsutun 6uonHpopmaTuku?

Kakux emie nuoHnepoB 6MOMH()OPMATHKH BbI 3HaeTe?

Kem u korna 6611 nosty4eH nepsblid opranusM ¢ pekomonHantHoit JJHK?

Kakue KOMIIbIOTEpHBIE NPOTrPaMMBl, MCIOJb3yeMble B OHMOMH(OPMATHKE, MOSBUIMCH

epBbIMU?

B uem 3akmrouanace CyTh IporpaMMsl «l'€HOM ueI0BeKa», U KAKOBBI €€ PE3YyJIbTaThl?

Onumure BKpaTIe UCTOPUIO PA3BUTHS TEXHOJIOTHH CEKBEHUPOBAHMUSI.

B gem cocrodt nienu u 3agaun 6nonH(GOpMaTHKU?

B kakux obnactsax buonnpopmaruka HaxXoUT NpUMEHEHHE?

10. Kakum 00pa3om 3aIuIIaeTcst HHTEIUIEKTyallbHasi COOCTBEHHOCTh B OMonH(popmaTuke?

11. Yro takoe kommbroTep?

12. Yro Takoe nporpammuoe obecrnieuenne? Kakue Bunel [10 BiaenstoT?

13. [lpuBenuTe mpHUMEPHl S3BIKOB TMPOTPAMMHPOBAHUS W HA30BUTE WX OTIMYHUTEIHHBIC
0COOEHHOCTH.

14. Yo takoe HTML u BIOML?
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15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.

40.

41.

42.
43.

44,
45.
46.
47.
48.
49.
50.
51.

52.
53.
54,
55.

56.

Uro takoe Internet u WWW? B uem ux pazmuuams?

UYro Takoe ceTeBble MPOTOKOJIbI? Ha3oBuUTE caMble MOMYIISIPHBIE.

OnumuTe npuHIMI padoTsl Internet.

B uem oxkazanocs npeumymectso WWW no cpaBHEHHIO ¢ IpYrMMH KOHKYPUPYIOLIMMHU
cucreMaMu?

Yro takoe Opaysep? HasoBute Hanboee nomyssipabie 0003peBaTesin CETH.

Kakyto nonb3y npuHOCHT cucTeMa BEIOOPKH NOCIe0BaTeIbHOCTEN B OnouH(popMaTuke?

W3 kakux onepanuii COCTOMT OCHOBHAs peakuus cekBeHuposanus JIHK?

OnumwuTe noyHbIN npouecc cekBenupoBanus JJHK.

UYro Takoe OTKpbITask paMKa CUUTBIBAHUS U KaKOBa €€ poJib?

Onuimre MeToA ONpeAeIeHNs 0CIeJ0BATEIbHOCTH KIIOHA.

Uro Takoe SAPIBIKM OKCIPECCCHPYEMBIX MociepoBaTenbHocTeit? Kakum  oOpazom
cexkBeHupyroT EST?

Kakne MeTo/bl HCTIONB3YIOT [Tl CEKBEHUPOBAaHUS OEIKOB?

OmnumuTe cyTh nporecca rudpuauzanuu Mukpomarpuil JHK.

B 4em cocTouT aHanm3 sKkcrpeccuu O0enKoB?

Kakue noaxozpl kK 0OHapyKEHUIO T€HOB BaM U3BECTHbI?

[TpuBenuTe mpuMep OPraHU3MOB, TEHOMBI KOTOPBIX OBUIM YCTIEITHO pacIi(ppOBaHEI.

UYro takoe 6a3a 1aHHBIX?

Kakwue Tumb! 6a3 ganueix Bol 3Haere? Kakue ux QyHkmmn?

Uto takoe CYBJ1? Kakue tunst CYB/I BbI 3HaeTe?

Yro takoe SQL u kakyio (yHKIHIO OH BBITOIHSET?

HcTopuueckue acieKTbl BOSHUKHOBEHUI U pa3BUTUS OnonHpopmanoHHsix b/l

Yro Takoe EMBL u NCBI? Kakue 06a3pl NaHHBIX M TPOTpaMMHBIC MPOAYKTHl OHH
MO P>KUBAIOT?

Uro Takoe MeTo1-OpUEeHTHUPOBAaHHbIE Oa3bl JaHHBIX?

[IpuBenuTe npuMep OpraHu3M-opueHTUpoBaHHbIX B/1.

[IpuBenute npumepsl 6a3 JAHHBIX MOCIEI0BATEIbHOCTEN HYKIEMHOBBIX KUCIOT. J{1s Kakux
LieJed OHU CO31aHbl?

KaxoBbl ¢yHkiuu 0a3 JaHHBIX OENKOBBIX MocieaoBarenbHocTel? Ha30BUTE HECKOIBKO
peCypCoB.

Kaxkast 0a3a maHHBIX OEJIKOBBIX ITOCIIENOBATEILHOCTEN sIBIsETCS HamOoiee monHon? Kakue
(GyHKIMOHATILHBIE pa3/ieibl B HEM BbIIENAIOT?

Uro Takoe 6a3bl NaHHBIX CTPYKTYyp? IlpuBeauTe npumepsl.

UYro oOmiero u B 4eM paziuyus MeXIy CTPYKTYpPHbIMH Kiaccudukanusmu OenkoB B B/l
SCOP u CATH?

UYro takoe Gubarorpaduueckas 06aza ganHbIX. [IpuBeuTe HECKOIBKO MPHUMEPOB.

KaxoBbl 0COOEHHOCTH BTOPUUYHBIX 0a3 TaHHBIX?

Yro Takoe BEIpABHMBAHME MTOCIEN0BATEILHOCTEN?

KaxoBbl 11€7111 BbIpaBHUBAHMUSI [1OCIIEIOBATEILHOCTEN?

Kaxue Tursl BeIpaBHUBaHUS TOCIIEI0BATEIILHOCTEN BbI 3HAETE?

OnumuTe 3Tansl aHaaIU3a TOYEYHON AMarpaMMBl.

OnuimmMre NpUHLKI HA3HAYEHUS CYETA MyTalMsIM, BBIITAJCHHUSIM U 3aMEHAM.

Kaxue nporpammbl IpUMEHSIFOTCS 1711 TIOTIAPHOTO BBIPABHUBAHUS TOCIIEI0BATENBHOCTEN B
6a3ax 1aHHBIX?

UYTo Takoe MaTpuia NPOLEHTOB TOYEUHBIX MyTallli?

Yro Takoe JUHAMUYECKOE IPOrpaMMUpOBaHue?

Kakpe anropuTmel HCIONB3YHOTCA B JUHAMHUYECKOM NporpaMmupoBaHun? YeMm oHH
OTINYAIOTCS?

[loueMy 11 OLEHKM BBIPABHEHHOCTH TIIOCJIEOBATEIbHOCTEH HENb3s HCIOJIb30BaTh
TPaJIULUOHHBIE CTATUCTUYECKUE KPUTEPUU?

Ha xakux xpuTepusix OCHOBaHO CpaBHEHUE MOCIIEA0BATEIbHOCTEHN?



57. Yro Takoe paccrosinus XemmuHra u Jlusenmreiina? YUem oHH OTJIHYAIOTCS?

58. Uto Takoe MHO>KECTBEHHOE BHIpaBHHUBAHHUE BBIPABHUBAHHE TIOCIIEJOBATEILHOCTEH?

59. IlepeuncnuTe OCHOBHBIE 3TAIBI B IOCTPOSHUH MHOKECTBEHHOT'O BHIPABHUBAHUS.

60. Kakue mporpamMMbl IPUMEHSIOT JJIs MHO)KECTBEHHOT'O BBIPABHUBAHUS?

61. Kak BbI mOHMMAaeTe pa3HUILY MEXKAY MOHITUSIMH «TOMOJIOTHS» U «110]1001e»?

62. YeM oTIMYarOTCS OPTOJIOTH, APATIOTH U KCEHOJIOTH?

63. Urto Takoe dunorenus?

64. B yem cynrHOCTh (PEHETHUECKOTO moaxoaa?

65. HazoBuTte xapakTepHble 0COOCHHOCTH KJIaJAUCTUYECKOTO MOAX0/1a.

66. [laiiTe onpeneneHue CIeyonM TepMUHam: oprpad, y3en (BepinHa), 1yra, myTb, KOHTYP.

67. Uro Takoe dunorenernueckoe aepeBo? KakoBbl €ro OTIMYUTEIbHBIC CBOWCTBA?

68. Kakue Bupl GUIIOreHETUYECKHUX JIEPEBbEB BbI 3HaETE?

69. Kakue gomnyiieHust IpUHATHI B IOCTPOSCHUH (PUIIOT€HETUYECKHUX JepeBbeB?

70. B yem MonekymnsipHasi GHUIOT€HETHKA TPEBOCXOAUT TPAIUIIMOHHYIO?

71. Kakue 6a3bl JTaHHBIX MCTOJIB3YIOT B PUIOTEHETHYECKOM aHau3e?

72. Yro takoe Newick format?

73. HazoBuTe rpynmbl METOIOB MOCTPOSHUS (PUITOTCHETUYECKUX IEPEBHEB?

74. Yem paznuuaroTcs KiaJUCTUYECKUE U MepedopHble MeTonbl (punorenun?Ha yem ocHOBaH
METO]T HanOOoJIbILIEro MPaBIONO00us?

75. Kakum 00pa3oM MOKHO OIIGHHUTh JOCTOBEPHOCTh TOCTPOSHHOTO (HIOTEHETHIECKOTO
nepea?

Kpumepuu OYEHUBAHUA OMEBENTO6 HA KOKMPOJlbHble 601’lp0€bl:
1) nosmHOTa M PaBUIILHOCTH OTBETA;
2) cTerneHb 0CO3HAHHOCTH, IOHUMAHUS N3y4YEHHOTO;
3) s13pIKOBOE OOPMIICHHE OTBETA.
OTBeT OLIEHMBACTCS HA «OMJAUYHOY», €CIHM CTYICHT: TOJIHO HM3JIaraeT M3y4eHHBIH Marepual, JaeT
MIPaBUJIILHOE OIPENEICHHOE MOHATHI; OOHApY)KMBAET MMOHUMAaHHE MaTepHaia, MOKEeT 000CHOBATh
CBOM CYK/ICHUSI, IPUMEHUTh 3HaHHS Ha MTPAKTUKE, TPUBECTH HEOOXOANMBIE TPUMEPHI HE TOIBKO 110
y4eOHHKY, HO W CaMOCTOSTEIBFHO COCTaBJICHHBIC, H3JlaraeT MaTepHal I0CIIeI0BaTeIbHO U
NPaBUIILHO C TOYKH 3PEHUS] HOPM JIUTEPAaTYPHOTO S3bIKA.
OTBEeT OLIEHHWBACTCS HA «XOPOUiO», €CI CTYICHT Ja€T OTBET, YIOBJETBOPSIOIIMA TEM JKe
TpeOOBaHMSAM, YTO W JUIS OIEHKH «OTIMYHO», HO JOMycKaeT 1-2 OmuMOKH, KOTOpHIE caM e
UCIIpaBIsieT, U 1-2 Heo4éra B MOCIIEA0BATEIBHOCTH U S3bIKOBOM O0(OPMIICHUH U3J1araeMoro.
«Y0osenemeopumenvHo» CTaBUTCA, €CIH CTYJICHT OOHApPY)KMBAeT 3HAHUE W NMOHUMAaHUE OCHOBHBIX
TTOJ0KEHUH TEMBI, HO IpPHU I3TOM: H3JIaract Marcpuaja HCIOJHO M MJOIMYCKA€T HCTOYHOCTU B
OTpeAeTICHUH MOHATHI WX POPMYIHPOBKE TEOPHIL; HE YMEET TOCTATOYHO IITyOOKO M I0Ka3aTeIbHO
000CHOBATh CBOM CY)KICHUS U TIPUBECTH CBOU MPUMEPHI; M3JIaraeT MaTeprall HEMOCIEA0BATEIbHO U
JOMYCKaeT OMIMOKH B S3bIKOBOM O(OPMIICHUHN H3IaraeéMoro.
OueHka «HeydosiemgopumenbHo» CTaBUTCS, €CIH OTBET HE YJIOBJIETBOPSET TPeOOBAHUSAM
MIOJIOKUTEITBHOM OLIEHKH WIIM CTYJCHT OTKa3bIBAETCsl OTBEUATh HA KOHTPOJIEHBIE BOIPOCHI

Ouyenounvie mamepuanvl 0151 NPOMEHCYMOUHOU ammecmayuu ¢ popme IK3amena

dopma MpOMEKYTOUHOI aTTecTaluuu - 3k3amen. Cucrema oueHok: narudamibHas. OC atoro
TUIA JIOJKHBI BBISBJISTH CTETIEHb OCBOCHHUSI TEOPETUUECKUX 3HAHMUN Kak 0a3y A GOpMHpPOBAHUS
KOMIIETEHINM, YMEHMsI HMX NPUMEHATh B CHUTYyalUsX, MOEIUPYIOIUX MpodeccrnoHalIbHYIO
JesITeNbHOCTD, a Takxke copmupoBaHHOCTh kKommeTeHuit OITK-4, OIIK-5, OIIK-7, 3asBieHHbIX B
. 1.

IIpuMepHBIii CHUCOK BONPOCOB K IK3aMEHY
1. buoundopmaTuka: npenmer, ey, 3a1a41, TPUKIaTHOE 3HAaUEeHHE.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,
25.

26.

27.

28.

29.

buoundopmaruka B uctopuueckom acrnekte. Poib pU3NKO-XUMHUYECKHUM U MOJIEKYIISIPHO-
OMOJIOTMYECKUX METOJIOB HCCIIEeNOBaHUsI OnonmonuMepoB. 3akoH Mypa u npoekT «['eHom
YeJIOBEKay.

KommbroTep, KOMIBIOTEpHAs MporpaMma, mporpamMMmHoe obOecredeHue. OrepalioHHbIC
cucremsl (BIOS, DOS, Windows, Unix).

S3wiku mporpammupoBanus - HTML, Java Script, Java, PERL, BSML, BIOML.
WuTepHer: ucTopusi BOBHUKHOBEHUSI U Pa3BUTHS, COBpeMeHHasi cTpykrypa. IP-agpeca u
JIOMEHHBIE HOMEpa

Cetessie nporokoisl - UUCP, POP, FTP, TELNET, TCP/IP, HTTP.

Bceemupnas mayruna (WWW). BeO-cTpaHuiibl u BeO-y3IIbI.

ITporpammer-o603peBarenn: Lynux, Mosaic, Netscape Navigator, Internet Explorer, Opera,
Mozilla. T'unepcepuiku. URL. XML. DBMS. 3epkana u UaTpaner.

MeTtoas! kapTorpapupoBaHusi FTeHOMa — BUJIbI KapT U 0011as XapaKTepUCTUKA METOJI0B UX
IIOCTPOEHHSI.

OcHOBHBIE TEXHUYECKHE MTOAXO0bI K cekBeHUpoBanuto JIHK: rubpunneie monexynsl JTHK,
ammmudukanyst, kAHK-cunte3, weron Cenrepa. Spiablku  3KCIpecCHpPyEMBIX
nociaenosarenbHocreil (EST).

Metoabl CeKBEeHUPOBAHUS OCJIKOB — MPSIMbIE M KOCBEHHEIE.

Mertoapl aHanu3a 3kcnpeccuu reHoB: HozepH- u Becrepu-omortunr, JJHK—unnel. Ananus
JKCIpPecCUuu OEKOB.

ba3pl maHHbIX - (yHKUMH W kinaccudukanusg. 3anucu 0a3pl naHHbIX. COBpeMEHHBIE
TEHJICHLIUY B CTPYKTypupoBanuu b/I.

Cucrema ympasienust 6azamu naHHbIX. Komnonentsl, ¢pynkiuu u tunsl CYBJ. f3bik
CTPYKTYPHUPOBaHHBIX 3arpocoB (SQL).

ba3bl gaHHBIX MOCIEHOBaTelNbHOCTEH HykKiIenHOBBIX kuciaor (EMBL, GenBank).
CrneunanusupoBannsie b/I.

ba3bl nanHbIX OenKoBBIX mocieaoBareasHocTei (PIR, UniProt).

ba3zer ganubix crpykryp (PDB, SCOP, CATH, BMRB).

Bropuunsie 6a3bl fanHbIX. bubnuorpaduueckue 6a3pl JaHHBIX.

BripaBHUBaHUE — 11€)1M, 33]1a41, OCHOBHBIC MTOHSATHS U OTIpeesieHusl. TUIbl BBIpaBHUBAHUS
- I100abHOE U JTIOKAJIBHOE.

OO0mwme TnpUHIUNB BBIPAaBHUBAHUA. PacCTOssHME Kak KpUTEPUH MEphl Pa3THUHs
MOCJIeI0BATEIbHOCTEM.

Cuer BbIpaBHHMBaHHs. MaTpuia NpOIEHTOB ToueuHbiXx MyTanuii (PAM). Marpuist
07109HBIX 3aMeH aMHHOKHCIOT (BLOSAM).

Mertoas! MonapHOro BeIpaBHUBAHUS NIOCIIEI0BATEIbHOCTEN. ToyeuHas MaTpuna.

Meroasl monapHOro BBIPABHMBAHUS IOCIEN0BATENBbHOCTEH. MeTonbl AMHAMUYECKOTO
nporpamMmupoBanue. Anroputmel Hupymvena-Bynma u Cmura-YorepmeHa.
MHOXEeCTBEHHOE BbIPAaBHHBAHUE MOCIE0BATENIBbHOCTEN — 11€J11, 33]]a4H, OCHOBHBIE ITAIIbI.
MHOX€eCTBEHHOE BBIpaBHMBAHHME IOCIEAOBaTeIbHOCTEH. MeToabl MpPOTrpecCUBHOIO
BbIpaBHUBaHU. 11O 111 MHOXECTBEHHOT'O BIpaBHUBAHUSI.

I'omonorus u mogo6ue. Buapl romosoros. ®dunorenus: u poAacTBo. OCHOBHBIE MOIXOIBI K
¢dunorenernueckomy aHanuzy. Kpurepuu GuiaoreHeTUYECKOro aHaan3a

DBOJIIOIIMOHHOE JIepeBO W Teopusi rpadoB. Kmama, Takcon u y3en. CBOWCTBA M BHJBI
(UITOTEHETUUECKUX JIEPEBBEB.

OcHOBHBIE 3Tanmbl M METOJbl (PHIIOTEHETHYECKOTO aHain3a. METOJbl PacCTOSHHUIA.
['pynmoBoii MeTo[ HEB3BEUICHHBIX Map C BHIYHUCICHHEM CPEIHEr0 apu(METHYECKOroO.
AnTOpuTM 00BETUHEHUS COCEICH.

OcHOBHBIE ATambl M METOJbl (UIOTCHETUYECKOTO aHaiu3a. MeToJ MHUHHUMaIbHOU
SBOJIONUM. MeTon  MaKCHUMaJIbHOM  DKOHOMHYHOCTH. MeTox  MakKCHUMaJILHOTI'O
MIPaBONI0100HS.



30. MonekynsipHble  MOAXOMBI K ONpeAeNieHut0 (UIOTeHWH. THumbl MaKpOMOJEKY,
HCIOJIb3YCMbBIX IJIA (I)I/IJIOFCHGTI/I‘-ICCKOI‘O aHaJim3a.

Kpumepuu oyenxu:

«Omauyno»: OTBET TOJIHBIN, OTPAXKAIOIINI OOJBIIMHCTBO CTOPOH PACCMAaTPUBACMOTO BOIPOCA; B
OTBETE€ TPAaMOTHO HCIIOJIb3YETCS TEPMHHOJIOTHS M JAIOTCS OIpPEICICHUS; IMPOBEICH aHAJIM3,
CpaBHEHHE U MPUBE/ICHBI KOHKPETHBIC IPUMEPHI. OTCYTCTBYIOT OIIUOKH B JOPMYIHMPOBKE TEPMUHOB
Y OIICHKE (DaKTOB.

«Xopowo»: B OTBeT€ OTpakeHAa OCHOBHAs CyTh pAcCMaTPHUBAEMOr0 BOIPOCA; TPAMOTHO
HCIIOJIb30BaHA TEPMUHOJIOTHSI; IPOBEIEH aHAJIN3, CPABHEHHE U IIPUBEACHBI IPUMEPBL. J(OITyCKaroTCs
HE3HAYMTENIbHBIC YITyIIeHHS (AaKTOB, HE3HAYMTEIbHBIC OIHOKHA B TEPMUHOJIOTHH.
«Y0osenemeopumenvHo»: CTYIEHT BBIOJIHWI 3aJlaHUE, HO MPU 3TOM JOMYCTHIJI NMPHHLIUITHAAIEHBIC
MOrPEeIIHOCTH (HEe3HAHWE HEOOXOAMMON [UIs JaHHOTO BOIPOCAa TEOPUH, TEPMHHOJOTHH |
¢bakTonorumn).

«Heyodosenemsopumenvro»: TP OTBETE CTYJICHTOM HE BBIMOJHCHBI TPEOOBaHMS, YKA3aHHbIC IS
IMOJIOKHUTCIIBHBIX OTMCTOK MJIM CTYACHT OTKA3bIBACTCA OTBCUATH HA BOIIPOCHI omiera.

PaspaboTunk:
%’riyz‘ﬁm nouent Bykun 10.C.
¥ (moAMmucCsE)

[Tporpamma cocraBnena B coorBeTcTBUH ¢ TpeboBanusimu @I'OC BO no nanpasnernro 06.05.01
«buonkeHepus 1 OMOMHPOPMATHKAY.

[Iporpamma paccMoTpeHa Ha 3acegaHud  KadeApbl (U3HKO-XUMHUYECKOH  OHOJIOTuH,
ouounxenepuu u ouonndopmaruxu 19.03.2025 r. npotokon Ne 12.
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3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @aa{rﬁ
Hacmosawan npozpamma, He modxcem 0vlimb 60CnPOU3Be0eHA HU 6 KAKOUl (popme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 pa3peuieHus Kagheopvl-pazpadbomuuxka npozpammel.



