IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

BBezenne B 6rovHpOPMaTUKY

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
02.03.02 - ®yHyameHTanbHast ”HGOpMaTrKa ¥ MTHPOPMaL[MOHHbIE TeXHOJIOTUU

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
CucreMHOe MpOrpaMMHApPOBaHUE

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmaa 51.B./1B.02.02 Beegenue B 6vonH(GOPMAaTHKY OTHOCHTCS K YacTH, (HOPMUPYEMOit
yuaCTHMKaMH 00pa30BaTeIbHbIX OTHOLLIEHHH 00pa30BaTe/IbHOM MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
IIK-3: CnocobeH TIK-3.1: 3naem memoobl IIK-3.1: CobecedosaHue
cosoasams u aHanu3a u uccneo0o8aHust 3Haem ¢hyHOameHmanbHble u 3adauu 3quém:
Uccne008ams HoBbIE | yamemamuueckux modeneii 8 meopemuuecKue 0CHOBbl, KOHMDObHbLE
Mamemamuueckue - P
obaacmu ¢pyHoameHmanbHoil  |HeobxoOuMble 0151 UCCIe008AHUS
Modenu & 80npochbl
uH¢opmamuxu u HayuHbIX npobaem no
ecmecmeeHHbIX 3
HayKax, UH(pOPMAYUOHHBIX npedmemHoli obnacmu Kypca.
NpoOMblW/IeHHOCMU mexHonoeuu
u 6usnece, c yuemom | IIK-3.2: Ymeem onpedensimb TIK-3.2:
803ModICHOCMell K/aKouesble cgolicmea u
Ymeem onpedensmb u
COBpEMEHHBIX 02paHuyeHust cucmembl S a—
UH(POPMAYUOHHBIX P
mexHonozuii u peanu3oebleams He06X0O0UMble
npo2pammuposaHus u 0715 pewleHUsl NPUKAAOHbIX 3a0ay
He/uHeliHol OUHAMUKU
KomnblomepHoil 8blUUCAUMEbHbLlE A/120PUMMBbl,
MmexHUKU aHAAU3UPOBAMb NOAYYEHHbIE
pe3ynbmambi.
3. CTpyKTypa U cojep)KaHHe AUCIUIIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
oyHasi
O011as TPy/J0EMKOCTB, 3.€. 3
Yacos o yuedGHOMY I/IaHY 108
B TOM UMCJIe
ay//UTOPHbIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKIIHOHHOT'0 THIIA 16
- 3aHATHA CEMHHAPCKOI0 TUMA (MPaKTHYeCKHe 3aHATHsA / TabopaTopHbIe paboThi) 16
- KCP 1
caMocTosTe/IbHasA padoTa 75
ITpomexyTouHas arrecTanysa 0




3auéTt

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂaM) C YKdsdaHuem 0MmMBe0eHHO20 HA HUX Koauuecmeda

aKaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsmuli)

HaunmeHoBaHue pa3/ie/ioB ¥ TeM AWCLIATUIMHbI Bcero B TOM UHCJIe
Yyachl
( ) KonrakTHas pabora (paboTa Bo
B3aUMO/IeHCTBUY C Tperno/iaBaresem),
Yackl U3 HUX
3aHSTHS CamocTosTe/bHas
CeMHMHapCKOro pa6ora
3aHsTUA TUIa o0yuarowerocs,
JIEKIIMOHHOTO | (TpakTHUeckue | Bcero Yacel
THUIa 3aHsATHsA/nabopa
TOpHBbIe
paboThI), Yacsl

$ ¢ b ¢ $

0 0 0 0 0
BuouHdpopMaTHKa: onpeeneHye, Leju U 3aJaui. 17 2 2 4 13
TMoxxozs! 1 06/1aCTH TIPUMeHeHHst 61OUH(bOPMAaTHKH. Bronoruueckre 6a3bl 19 3 3 6 13
JlaHHBIX.
O6111ast XapaKTepHCTHKA KMBOH KJIETKU: THIIbI OMOMOIIEKYJI, OCHOBHbIe 19 3 3 6 13
KOMITOHEHTbI, (QYHKLIUU.
KoMIibroTepHbIe HHCTPYMEHTHI aHa/M3a OHOMOJTEKYII. 21 4 4 8 13
MornekynisipHast 3BOJIIOLMS: BEIUMC/IATE/IbHBIE TIOAXO0/bI 21 4 4 8 13
IIpome)xyTouHas aTTecTalys — 3ayeT 10 0 10
ATTectarust 0
KCP 1 1
Wroro 108 16 16 33 75

Conep)KaHne Pa3je/ioB 1 TeM JUCHUIIIMHBI

BuonHdopmaryka: orpeziesieHue, LieJIM U 3a/jauM.

HO,E[XO,Z[LI u obactu TIpUMEHEeHU 6I/IOI/IH¢)OpMaTI/IKI/I. Bbuonornueckue 6a3ebl JaHHBIX.

OO61asi XapaKTepUCTHKA )KUBOW K/IETKU: THUTIBI OIOMOJIEKYJ, OCHOBHBIE KOMITOHEHTHI, YHKLIVH.

KomrmbroTepHbie HTHCTPYMEeHTHI aHair3a 6uoMosieKy.
MornekynsipHast 5BOIOLIMS: BIUWC/INUTEIBHbIE [TOXO0/bI

4. YueDHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yUaIUXCA
CamocTosTenbHass paboTa 00yuyarOL[UXCs BK/IOUaeT B CeOsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U

3adHUAM [JId TEKYIIero KOHTPOJIAd U HpOME)KYTOqHOﬁ dTTeCTaljliy I10 UTOraM OCBO€HHA OUCIHMIT/IMHBI

MPUBEIeHHBIM B TI. 5.

[y obecrieueHyst CaMOCTOSITe/IbHOM PabOThI 00yUarOIIUXCST UCTIONMb3YHOTCS:
ODJeKTPOHHBIE KYPChI, CO3/IaHHbIE B CHICTEMe 3/1eKTpoHHOTo 0byuenuss HHI'Y:

Beenenne B buonHpopmaTuky (VMiBanuenko M.B., FOcurios 1.11.),




https://e-learning.unn.ru/course/view.php?id=5412.

VHble yueObHO-MeTOqMUECKIe MaTepHaIbl:

['epresis B.I1. BeicokompousBoauUTeIbHbIE BBIYUCIEHUS [/ MHOTOSIJ@ PHBIX MHOT OITPOL{@CCOPHBIX
cucreM. YuebHoe nocobue — Hwkuanii Hoeropog; M3a-s8o HHI'Y um. H.M.JTo6aueBckoro, 2010. (47
9K3)

JlaniteBa T.B., ViBaHuenko M.B. Marematuueckue Mo/ie/i TeHHOM pery/sinuu: Y yeOHo-
MeToauueckoe nocobue. Huwkuuit HoBropoa: Huxeropogckii rocynuBepcureT, 2017. 24 c. Per. Ne
1646.17.06 http://www.unn.ru/books/met_files/LI.pd

5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/is YyCleBaeMOCTH U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUsA, He00XOJUMBbIE [JIsi OLEHKH pe3y/IbTaToB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHUBaHUSA:

5.1.1 TunoBble 3ajaHusi (oueHouHoe cpeactBo - CoOecefoBaHHe) /I OLEHKH
copmupoBaHHocTH Komnerennuu ITK-3:

1. BI/IOI/IHCI)OPMHTI/IKH, onpezesieHre 1 3ad4vu. MYJILTI/I,Z[I/ICL[I/IHJII/IHHPHOCTL, Cl)YH,Z[aMeHTaJ'IbHLIe " TIpUKJIdIHbIE
dCIIeKThI.

2. MuiieHM HOBBIX JIEKAPCTB: TTIOMCK U BaUaLs.

3. [1apHoe BbIpaBHMBaHMe Mocae0BaTeNbHOCTeN. AnroputMbl CMuTa-YotepMmana U Hujnmana-ByHina
(/rokanpHOe U riobanbHOe BhIpaBHUBaHKE). MaTpHLbl 3aMeH.

4. CTpyKTypHas opraHu3aius 6eka, 6a3a gaHHaeix PDB.

5. Teopwus pacrio3HaBaHust 00pa3oB, puMeHeHue B OnonHpopMatrke. OOydeHHe C yUUTeNIEM.
6. MHOKeCTBeHHOe BhIDaBHMBAaHMeE T0C/IeJoBaTeIbHOCTe. MaTpuiibl 3aMeH.

7. [1peackasanve BTopuuHOM cTpykTypbl PHK 1 THK.

8. Ananu3 ¢unoreHnii HyK/I€OTUIHBIX U aMUHOKUC/IOTHBIX 110C/Ie[j0BaTeIbHOCTeM, MeTO/ibl TIOCTPOEHMUS
¢unorenetnueckux nepesbeB. [Toastus SNP u SAP.

9. Anroputm BLAST. Moaudukariyu 1 006/1aCTH PUMEHEHHSI.

10. [TepBuuHasi aHHOTaLMsl TeHOMOB. [10MCK KOAUPYHOLIUX (hparMeHTOB.

11. TIpeacKa3zaHHe TPOCTPAHCTBEHHOW CTPYKTYPHI OeJika.

12. MeTopbl CpaBHUTE/LHOUM TeHOMUKH, TpeficKa3aHue (GyHKLUM U pery/siiiui reHoB.

13. MonekyasipHbIi JOKUHT. [IpUHIUIIBE U 006/1aCTH IPUMEHEHUs!.



14. TIpoTeoMHbIe TeXHOJOTHU. [IpUHLIUTIBEI, 06/1aCTH TPUMEHEeHHsT BO3MO>KHOCTH U TIePCIIEKTHBHI.
15. TToHsITHE MapKOBCKOTO Tiporiecca. MapKoBcKas 11erb. [IprMeHeHre B OMOMH(pOpMaTHKe.
16. TTocTpoeHHe TPOCTPAHCTBEHHBIX MO/Ie/Iel OTKOB Y HU3KOMOJIEKY/ISIPHBIX COeAUHEHUH.

17. Macc-cniekrpoMeTpusi. [IpUHIMITEL PAOOTEI, THUIIBI MACC-CIIEKTPOMETPOB. M jeHTrhHKaL M TIENTHAOB U
OeJIKOB.

18. lnHaMnyeckoe nporpaMMrpoBaHye. [IpumeHeHe B 3afiauaxX BbIpaBHUBaHUs 110C/Ie[0BaTeIbHOCTEM.
19. CtpykTypHO-(hyHKI[IOHaIbHbIE MOTHBBI KaK MOJIEKY/ISIpHasi OCHOBA CXOZICTBA U Pa3/IMuMisi 6eKoB

20. ba3sl JAaHHBIX HYK/IeOTUAHBIX 1 aMUHOKHC/IOTHBIX HOCHGAOBHTEJ’[LHOCTef/’I. cDOpMaTI:I rpeacTraB/ieHuAa
AaHHBbIX.

22. IIpoekt "I'eHOM yesioBeka'.

23. KomrbloTepHOe KOHCTPYUPOBaHKE JIEKAPCTB Ha OCHOBE CTPYKTYPhI Oe/IKa-MUILIeHH.

24. KomrbloTepHOe KOHCTPYHUPOBaHUeE JIeKapCTB Ha OCHOBe CTPYKTYPhI iuranzoB. basa fanubix PubChem.
27. Benok-0eKoBble B3aMO/IeCTBHS, CTIOCOOBI PeTUCTPALUH.

28. Perynsiyst 3KCIIPeCCHU FeHOB B MPOKApUOTax U 3YKapHUOTOB.

Kputepun onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

OueHka Kpurepuu oLieHUBaHUs

3a4TeHo CTyJeHT ian pa3BepHYTHIM OTBET Ha BCe BOTIPOCHI Oe3 CyIeCTBEHHBIX OIIMOOK.

He 3auTeHO [Ipu OTBeTe CTYJeHT JOMycKaeT rpyOble OIIMOKM B OCHOBHOM MaTepHare.

5.1.2 TunoBble 3ajaHusA (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
Komnerenyyu I1K-3:

3aganmue 1
Pa3paboTatb NpuiokeHNe, BBITIOMHSIIOIIee TIOMCK obpaTHo-KoMIiieMeHTapHo term [JHK.
Bxoguble mapameTps! npuioxkenus: temns JTHK.

BrixoziHBIE TapamMeTphl puiokeHust: Lernb JJHK, o6paTHO-KOMIIeMeHTapHast K IaHHOM.

3aganue 2



Pa3pa6OTElTb TMMPpUJIO’KEHNE, BBITIO/THAIOIEee MMOUCK CTaPTOBBIX HOBI/I]_[I/II\/II MaTTePHA B reHoMe.

Bxoguble napameTps! npuioxenus: tens JIHK, natrepH.

BLIXO,Z[HBIE TapaMeTPELI TIPUJIOKEHUA: MdCCUB CTAPTOBBIX HOBI/IL[I/If/'I MaTTePHA B LIEIA ,Z[HK

3aganue 3

Pa3pa60TaTb TMPpUJIO’KEHNE, BBITIO/THAIOIee rnoAcueT Unciia BXO)K,ELGHI/IIZ MaTTepHa B T€HOM.

BxopHble riapameTpsl nipuioxkeHust: tenb [JHK, natrepH.

BLIXO,Z[HI:IE TapaMeTphI IIPU/IOKEHHS: YHUCIIO BXO)K,Z[EHPIIZ T1aTT€PHA B 'eHOM.

Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OueHka Kpurepuu onjeHrBaHUs
3a4TeHO BrimonHeHa 0CHOBHAas 4acTh 3a/laHus], BO3MOXKHO C He3HaUUTeTbHBIMU HeJjoueTaMu
He 3aUTeHO BbInosHeHO MeHee [10/10BUHBI 33/laHus], eCTh CyllleCTBEeHHble HeJJ0UeThl

5.2. OnucaHue MIKa/I OLleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE MPU MPOMe)XXYTOUHOMN

daTTeCTaliMHu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMI

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb
TJ10X0 XOpo1LIo OT/IMYHO NPEeBOCX0/AHO
PpOBaHH HMTe/IbHO PHTe/IBHO X0poIio
ocTH
KOMIIeT
eHIUH
(uHpUK
aTopa
AOCTHXK He 3a4YTeHO0 3a4YTeHO0
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o » 3HaHUM B
3HaHUH MuHuManeH | 3HaHWM B obneme YpoBeHb
TEeOpPeTUUeCKOro o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, -
3HAHUI HUXe . oLemM 3HaHUM B
HeB03MO>KHOCTB Yl ypOBeHb 1o1eM COOTBETCTB
MHHUMa/IbHBIX . rnporpamme obbeme,
3HaHUS | OL|EHUTb NOJHOTY N 3HaHUM. rporpaMme yIoILeM
o TpeboBaHMH. MO/ArOTOBKH TpeBbIlIatolLe
3HaHUU JomnyieHo MO/ArOTOBKHU rporpamme
Nwmenu mecTo . Jomy1ieHo M IIpOrpammy
BCJIE/ICTBHE MHOT'O . Jomny1ieHo MO/ArOTOBK
rpy6ble ommbKN HEeCKOJ/IbKO [O/ITOTOBKHU.
OTKasza HerpyObIx HeCKOJIbKO u. Oumbok
HeCyllecTBe
obyuaroiierocs ot o1IboK Herpy6bIx HHEIX HeT.
oTBeTa ormbok
oumbok
OTtcyTcTBUE [Ipu perienun IIpomemonc | Ilpomemonc | IIpomemonc | Ilpozemonc | IlpomemMoHCTp
MUHHMMaJIbHBIX CTaH/,apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHb!I | WPOBaHBI BCE
YMeHust | yMeHUH. 3a7iau He OCHOBHbIe BCE BCE BCE OCHOBHbIE
HeBo3M0oXHOCTB MPOJeMOHCTPUP | YMeHHUs. OCHOBHBbIE OCHOBHBbIE OCHOBHbIE YMeHUs.
OL|eHUTb Ha/lMule | OBaHbl Perens! yMeHUs. yMeHUs. YMeHUs. Peruens! Bce




Peruenst
BCe
Peruens! Bce
PerieHnl Bce | OCHOBHbIE
THUIOBbIE OCHOBHBIe
OCHOBHBIE 3azaun C
3a7iau C 3a/jauu C
3a71aunl. OTZeNbHBIM | OCHOBHEIE
. HerpyObIMH | HerpyObIMU
yMeHH#A BeimonHeHs! | U 3ajiaun.
OCHOBHbIE OlIMOKaMH. | OLIMOKaMHU.
BCJIE[ICTBHE BCe 33/]aHUsI | HecyllecTB | BbinosiHeHs!
ymeHust. imeu | BeinonHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3a/]aHus, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuaroierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
OIINOKH 3aZlaHuisl, HO | B TIOJTHOM
oTBeTa HEKOTOpbie U, obbeMe Ge3
He B obbeme, HO
c BBITIOJIHEH HeJloueToB
TIOJTHOM HeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu pereHnn o TPHUPOBaHBI TPUPOBAHBI
bl Habop TPHPOBaHBI ITpozieMOHCTp
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBBIKU
HaBBIKOB 6a3oBbie HpPOBaH
HeB03MO>XKHOCTh 3a/jay He HaBBbIKU IIPU npH .
ISt HaBBIKH TIPH TBOPUYECKHUI
OL|eHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagbiku pelLeHust pelleHHN TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHbI CTaHJapTHBI peLleHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 337524 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBI
OTKasa MeCTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarorerocsi Ot | OMmUOKH u O1IMOOK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€HUBAHHA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJr0OTOBKH
NPEeBOCXO0/{HO Bce xomnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
MUCLIUIUIAHA, CHOPMUPOBAHBI HAa yDOBHE HE HIDKE «IIPEeBOCXOZAHO», MPOJEMOHCTPHUPOBAHbI
3HaHWs, YMEHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/IMYHO Bce KommereHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIIIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OUeHb XOPOLLIOo»
X0po110 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
YAOB/IeTBOpHUTeab | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [MUCLIMIUINHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJIE€TBOPUTEILHO», MPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoB/eTBopure | XoTs Obl O7Ha KOMITIETEHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIETBOPUTEIHHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbLI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HPOMe)KyTO‘IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAaHHUA:



5.3.1 TumnoBbie 3apaHusi (oueHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHuu [1K-3

1. [latiTe onpenenenue buonHdopMatuku. Ilesm u 3agaun ovouHpopMaTuky. ITpuBeguTe IPpUMep MOAXO00B
1 obmacTeit MpUMeHeHusI.

2. Kaxkosa o6masi xapaKTepUCTHKa >KUBOU KeTKW. Kakue TUITbI OMOMOIeKY T TIPUCYTCTBYIOT B KITETKE.
ITepeuncivTe OCHOBHBIE KOMITOHEHThI K/T€TKH.

3. Omuumre cTpoeHHe OeNKOB U OCHOBHBIE CBOICTBA O€JIKOB.

4. Kakue KOMITbIOTEPHbIE MHCTPYMEHTHI aHa/IM3a CBONCTB OenkoB Brl 3Haete.

5. IlepeuncnuTe (hOpMaThI 3aNHCH MTEPBUYHOM CTPYKTYPbI O€/KOB.

6. TIpuBemute npumepsl 6a3 JaHHBIX OETKOB.

7. TlepeunrcinTe OCHOBBI CTPYKTYP 0a3 faHHBIX (3aMUCH, 1107151, 00BEKTHI), KnaccuduKalpu 6a3 1o crocody
3amo/iHeHus (aBTOMaTU4YeCKHe, apXUBHBIE, KypupyeMble). [laliTe XapaKTepUCTUKY OCHOBHBIX 0a3 JaHHBIX:

GenBank, EMBL, SwissProt, TTEMBL, PIR, PDB.

8. TIlpuBexute npuMep 6a3 JaHHBIX, COZleprKall{iie Pe3y/IbTaThl IJI00abHBIX IKCIIEPUMEHTOB T10 aHA/TU3Y
5KCMpecCuu, IpoTeOMUKe, U T.11.

9. Kakue nporpaMMsbI pacueTa (hpU3MKO-XMMHUUYEeCKHUX CBOWCTB OesKoB BbI 3HaeTe.
10. [1oMeHBI: CTpOEHME U CBOWCTBA.

11. TlepeuncivTe OCHOBHBIE TpeOOBaHMS K OaHKaM JaHHbIX OenkoBbiX cemecTB (SCOP, Prosite, ProDom,
PFAM, InterPro).

12. TIpocTpaHCTBeHHasi CTPYKTypa 0e/lkOB — MeTOZbI ¥ IPOrpaMMHbIe CPeZCTBa /IS aHa/I|3a.
13.  Metoppl nonyueHusi TPeXMepPHbIX CTPYKTYp OesKoB.

14. VHcTpy™MeHTbI Buzyanu3sarnuu 3D cTpyKTyp 6esikoB.

15.  [laliTe OCHOBHBIE XapaKTEPUCTUKH 0a3bl JaHHBIX 3D cTpyKTyp O6emkor PDB.

16. TlepeunciuTte OCHOBHBIE (PYHKIMN OETKOB.

17.  Kak MpoucXoJUT aHHOTHPOBaHWe QYHKIMI B 6a3ax JaHHbIX.

18. Ba3a gannbix GO (Gene Ontology).

19. CpaBHeHwue I10C/Ie/|0BaTe/IbHOCTE!.

20. BripaBHMBaHUe ABYX I10C/Ie[0BaTEIbHOCTEN.

21. T'nobGanbHOe U /TOKaJbHOE BLIDaBHUBAHHUE, BEC BLIDABHUBAHUS, MAaTPHULILI aMUHOKUC/IOTHBIX 3aMeH.



22.

23.

24.

25.

26.

JoT-mMatpurisl.

I'nobanpHOE BhIpaBHUBaHUE: anroput™ HujensmaHa-ByHima.
JlokanbHOe BblpaBHUBaHUe: anroputM Cmura-BatepmaHa.
Jpyrue anropurMsl JIOKaJILHOTO BbIDABHUBAHUSL.

CraTtucTryeckasl 3HaUMMOCTb BLIpaBHI/IBaHI/Iﬁ " ee 3aBUCHMOCTBb OT BEpOHTHOCTHOﬁ Moae/n

MOC/IeJ0BaTeNbHOCTH (B T.4. CETMEHThI Majloil CJIOJKHOCTH)

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

3aBUCHMOCTb BbIpaBHMBAHUs OT lapaMeTpOoB.
MHoKeCcTBeHHOe BhIDABHUBAHUE.

[JuHaMunueckoe porpaMMHUpOBaHUe.

IMocnenoBaTensHoe BhipaBHKBaHUe (Clustal).

ITouck 1o cxXoACTBY B 0a3ax JaHHBIX.

AsroputMm Smith-Waterman.

Ajroputm BLAST.

Asroputm FASTA.

Craructrueckast orjeHKa 3Haunmoctu (E-value, P-value).
Mapxkosckue mogeri (HMM, Hidden Markov models).

IMo3unus-crieruduuHbie MaTpUIlbl pacueTa (Position-specific scoring matrices, PSSM). ITaTTepHbl,

Sequence logos, Psi-BLAST.

38.

39.

40.

41.

42.

43.

44.

45.

46.

AHanu3 CTPYKTYPHBIX 0COOEHHOCTeH Oe/KOoB.
MojenvpoBaHye O0eKOB.

ITpecka3zaHye CTPYKTYpP O€/TKOB pa3HbIX YPOBHEHM OpraHU3aliviu.
[TporpammMHoe obecrieueHue [jisi KOMITBIOTEPHOTO aHa/IN3a CTPYKTYP Oe/KoB.
Benok-6enkoBbie B3aUMO/IEHCTBYSI.

Ba3bl JaHHBIX 6e10K-0e/KoBBIX B3aumozericTeri (IntAct, BIND).
ITporpaMmbl aHanmM3a OeTKOBLIX KOMILIEKCOB.
KowmmbroTepHbIi pacueT obsactei 6emok-6e1KOBOro KOHTAKTa.

KoMmbloTepHbIH pacueT MOBepXHOCTH Oesika, JOCTYITHOM [/l paCTBOPUTEJISI.



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

HyxkneuHoBsie kucioTel. CTpoeHue U cBoiicTBa. CtpykTypa JHK.
I'eHeTHUECKUM KO/ 1 €T0 CBOMCTBA.

ba3bl JaHHBIX HYK/IEOTUAHBIX TTocaefoBaTesnsHOCTel (TTEMBL, EMBL).
Penmukanust [THK u 6uocuuTe3 Genka.

KomrbroTepHoe mpe/icka3aHue Oe/TKOB Ha OCHOBE JIAHHBIX O HYK/I€OTH/IHOU TIOC/IeZI0BAaTeTbHOCTH.
PHK. TpaHCKpUInTOMUKA.

MonexynsipHasi 3BOJIIOLIUS.

OBOJTIOLINS MOJIEKYJT U OPTaHU3MOB.

Oprosiory ¥ napasaory.

I'opu3oHTaNBHBIM TTEPeHOC.

IMpencka3aHue CTPYKTYP O€NKOB pa3HbIX yPOBHEH OpraHU3aliHy.
ITporpaMmHoe obecrieueHye /17151 KOMITbIOTEPHOTO aHaM3a CTPYKTYP OemKkoB.
Benok-6enKkoBbIe B3aUMO/IeHCTBYS.

Ba3bl gaHHbIX 6es1oK-6e/KoBBIX B3aumozeticTeri (IntAct, BIND).
ITporpaMmbl aHamM3a OeTKOBLIX KOMITIEKCOB.

KomrmbroTepHbIi pacueT obsacteit 6emoK-6e/IKOBOr0 KOHTAKTa.
KowmribroTepHbIii pacueT MoBepXHOCTH OefKa, ZOCTYITHOM [Jisi paCTBOPHUTEJISI.
HyxnenHosbie kucioTsl. CTpoeHue u cBoiictBa. Ctpykrypa JHK.
I'eHeTHMUeCKHl KO M €ro CBOMCTBA.

Ba3bl JlaHHBIX HYKIeOTUAHBIX TTociefoBatensHoCcTel (TrEMBL, EMBL).
Perimkarwms [JHK v 6uocunTe3 6enka.

KOMHB}OTepHOE npejckasaHue 0e/IKOB Ha OCHOBE AdaHHBIX O HYKHEOTHAHOﬁ moc/ie10BaTe/JIbHOCTH.

KpuTepuu onjeHuBaHus (o0LieHOUHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun oueHnBanus

3a4TeHO CTy,ZLEHT OTBETHJI Ha 60]1]:]_Hyl-0 UdCThb BOIIPOCOB BO3MO>XHO C HE3HAUWTE/IbHBIMHU HEAJOUETaMMU.

He 3auteHo ITpu oTBeTe CTy/eHT JjoMyCcKaeT rpy0bie OlMOKH B OCHOBHOM MaTepuaJsie U pelieHnn




OueHka Kpurtepun ouieHBaHus

CTaH/IapPTHBIX 3a7iay.

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. Jlanirera T. B. Maremarrueckre Mo/ie/id TEHHOM Pery/siuy : yueOHO-MeToAnuecKoe rocodue /
JlanireBa T. B., ViBanuenko M. B. - Hwkuuii Hoeropog : HHI'Y um. H. 1. JlobaueBckoro, 2017. - 24 c. -
PekomeHI0BaHO MeTOAMYECKOW KOMUCCHEeH MHCTUTYTa UH(POPMAalIMOHHBIX TEXHOJIOTUM, MaTeMaTUKU U
MexaHUKH 715 ctygeHToB HHI'Y, obOyuarommyxcs o HarnpaBieHuto noArotoBky 01.03.02 u 01.04.02
“IIpuKiasHasi MaTeMaTHKa U uHGopMaThKa”. - BUGIMOrp.: ZOCTyITHA B KapTOUKe KHUTH, Ha caiite DBC
Jlanb. - Kuura u3 komnekiuu HHI'Y um. H. U. JlobaueBckoro - MareMaTtuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=730016&idb=0.

2. AcanoB M. O. [IluckpeTHasi MaTeMaTHKa: Tpadbl, MaTPOH/IbI, AITOPUTMEI : yueOHOe Tocobue / AcaHoB
M. O., Bapanckuii B. A., Pacun B. B. - 3-e u3z., ctep. - Cankr-IletepOypr : Jlanb, 2020. - 364 c. -
Bubmmorp.: focTynHa B KapTouke KHUTH, Ha caiite OBC Jlanb. - Knura u3 konnekuun JIaHb -
MaremaTtuka. - ISBN 978-5-8114-4998-9., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=707849&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. I'eprens BukTop I1aBmoBu4Y. BEICOKOTIPOU3BOAUTETbHBIE BEIUMC/IEHUS [1JIsI MHOTOTIPOLIECCOPHBIX
MHOTOSI[IEpPHBIX CUCTeM : yueb. /7151 CTy/IeHTOB By30B, 00yJarouuxcs mo HarpasieHusm BITO 010400
"IMpuknasHas mareMaTvka U MHGopmaruka" 1 010300 "dyHzam. nHbopMaTHKa ¥ UH(OPM. TexHOI0ruu"
/ B-xa HHI'Y. - M. : M31-Bo Mock. yH-Ta, 2010. - 544 c. : u. - (CynepkoMnbloTepHOe 0Opa3oBaHue). -
Ha 06s1. kH.: CynepKoMITbI0TepHBIN KOHCOPLIMYM yHHBepcuTeToB Poccru. - ISBN 978-5-211-05937-5 :
220.00., 49 >3ks.

ITporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C COJiepyKaHUeM JIHCLUITUHBI):

1. Kypc «Anroputmel buorHbopmatrk» H.M.Bsixxu: https://www.lektorium.tv/course/22933

2. http://www.fbb.msu.ru/ - dhakyneTeT 6ronH)xeHepuu u bronHpopMaTuku MI'Y

3. http://bioinf.spbau.ru/about - 1aboparopusi Anropurmuueckoi 6uosnoruu, CaHkT-ITeTepOyprckuii
akajemMuueckuii yausepcurteT PAH.

4. http://www.bionet.nsc.ru/kib/?page_id=28 - kadenpa nadopmarmonHoii 6uonoruu, HI'Y

5. http://biodynamics.ucsd.edu/ - nabopatopusi buoguHamuku YHuusepcurera Kamudopuun B CaH
[uero.

6. http://bioinformatics.ru/ - poccutickuii moprtan o 6uorHpoOpMaTHUKe

7. buboreka Macc-crieKTpoB it uaeHTHUGUKanuy 6enkos, anroputM X!Tandem (The GPM)
http://www.thegpm.org/TANDEM/instructions.html (B cBo6ogHOM 0CTYTIE)

8. [Mporpamma DAVID (The Database for Annotation, Visualization and Integrated Discovery) (B

CBOOO/JTHOM /IOCTYTIE)
9. [Tnatdopma Cytoscape (B cBOOOJHOM ZOCTYTIE)



7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yUueHUs, KOMITbIOTepaMH.

[TomelijeHyst 7151 CaMOCTOSITe/IbHOM paboThl 00yYaroLMXCsl OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
nozarotoBku/crietanbHocti  02.03.02 - dyHpameHTanbHasi HMHGOpPMaTWKa M HHG(OPMAaLMOHHbIE
TeXHOJIOTUH.

ABTop(bl): IBaHueHKO Muxaun BacunbeBud, OKTOp (PU3MKO-MaTeMaTHUeCKUX HaykK, JIOLIeHT.
PerjenseHT(sbl): A.T.H., ipocdeccop HI'TY um. P.E. AnekceeBa JlomakuHa JI.C.
3apepyrormuii Kadepoii: MiBaHueHko Muxawin BacunbeBuy, JOKTOP (PU3MKO-MaTeMaTUUeCKUX HayK.

[TporpamMma oo6peHa Ha 3ace/jlaHUM MeTOANUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpoTOKO/
Neb6.
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