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Pabouas nporpamma IUCHUIUIMHBI (MOAYJISI) COCTABIIEHA C YUETOM
TpeOOBAHUIA:

e (enepambHOrO  TOCYJApCTBEHHOTO  00pa30oBaTENIbHOTO  CTaHAapTa
BbICIIEr0 OOpa3zoBaHMs Mo HampasiaeHuto noarotoBku 09.04.03 IlpukinagHas
uHpopMatuka  (YpOBEHb  MarucTparypbl),  yTBEPKJCHHOTO  MPUKA30M
MununcrepctBa oOpazoBanus U Hayku P® ot 19.09.2017 r. Ne916;

® TOpsAJKAa  OpraHW3ald M OCYIIECTBICHUS  00Opa3oBaTeNbHOU
JESTENIbBHOCTH 10 00pa30BaTeNbHBIM IpOrpaMMaM BBICIIETO OOpa3oBaHUs —
nporpamMmmaMm  OakajiaBpuaTa, IIporpaMMaM  CHEIUaIUTeTa, I[pOorpaMMam
MarucTparypsl, yTBEpKACHHOIO NIPUKa30M MUHHUCTEpCTBAa 00pa30BaHus U HAYKU
P® ot 06.04.2021 Ne245;

e npodeccuoHanpHOro crangapra «Crenuanuct Mo MHQPOPMAIMOHHBIM
CUCTEMaM», YTBEP>KICHHOI'O0 NPHKa30M MUHUCTEPCTBOM TpyJa M COLUAIBHOU
3amuThl PO ot 13.07.2023 r. Ne586H;

® IPOPECCUOHAIBHOIO cragaapra «CurcTemMHBbIN AHAJIUTUKY,
YTBEPKJIECHHOT'O NMPUKAa30M MUHUCTEPCTBOM TPYyAa U COUMAIBHOM 3auThel PO ot
27.04.2023 r. Ne367H;

e npodeccuoHanpHoro crangapra «CHeuMamTucT 1O CEMEHOBOJICTBY,
CEJIeKUMU W TEHETUKE B PACTEHUEBOJACTBE», YTBEPKIACHHOTO MPHUKA30M
MunucTepcTBoM Tpyaa u conranbHou 3amuThl PO ot 14.10.2024 1. Ne563H.

CocraBuTe/ib: JO1EHT Kadeapsl MamdH W 000pYyIOBaHUS B arpoOu3HECE,
UCTIOJHSIOUINM O00S3aHHOCTH 1O OpraHu3aluu y4yeOHOW JesTeNIbHOCTH Ha
uHxkeHepHoM (¢akyibTeTe YexyHoB Oner AHApeeBUY, CT. NPENOAaBaTeib
Kadeapbl MpUKIATHON MH(MDOPMATUKA M MareMaTuku MHpOHEHKO AHacTacus
BnagumuposHa

Corsi1acoBana

PykoBoauTens 0CHOBHOM TTPOhecCHOHATLHOM /
00pa3oBaTeILHON MPOTPaMMBbI Be = -~ UYexynos O.A.
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|. IEJIb U 3AJJAYY JUCLHUATIIMHBI

1.1. Heab AUCHUNINHBI:
0CBO€eHUe MASUCMPAHMAMU  COBPEMEHHbIX HANPABICHUN KOMNbIOMEPHO2O
AHANU3A 2EHOMA U HOBEUWUX NPUTONHCEHULL.

1.2. 3apaun:

1. ®opmupoBanre 0a30BBIX 3HAHWUN O PA3IMYHBIX pECypcax M MX OpTraHU3aIluu
coziepKammx HHHOPMAITHIO U TPOTrPAMMBI JTsl aHAIA3a OMOJIOTUICCKUX JTAHHBIX;

2. IlpakTrueckoe 0CBOGHHUE METOIOB OMOMH()OPMATHIECKOTO aHAIM3a Ha MPUMEpE
OJIHOTO U3 YYaCTKOB T€HOMA YEJIOBEKA;

3. @opMupOBaHHWE OCHOBHBIX HABBHIKOB W MPHOOpPETEHUE MPAKTHUUYECKOTO OIIbITa,
HEOOXOIUMOTO JJI MPOBEICHUSI CAMOCTOSITEIIbHBIX HAay4YHBIX HCCIEOBaHUI B
obnactu OMOMH(DOPMATHIECKOTO aHATH3A.

11. MECTO JUCHUTLJINHBI B CTPYKTYPE OCHOBHOW
MPO®ECCUOHATBHOI OBPA3OBATEJIBHOM ITPOTPAMMBI
(OTIOII)

2.1. lluka (pa3aena) OIOII, k KOTOPOMY OTHOCHUTCSI TUCHUIJIHHA

Hucrummaa  «lIpaktukym mno  OuoumHopmMaTuUKe»  OTHOCHUTCS K
JTUCLUIUIMHAM 00s13aTeIbHON 4acTU OCHOBHOM npodeccuoHanbHOM
obpasoBatenbHoi iporpammel (51.B.04).

2.2. Jlornyeckasi B3auMocBsa3b ¢ Apyrumu yactsamu OIOI
HanmveHoBaHMe mipeAlIecTBYIOINMX JuC- | Teopus BEpOATHOCTEM M MaTeMaTH4yecKas
HNUIUVIMH, TPAKTHK, Ha KOTOPbIX 0a3M- | CTaTHCTHUKA
pyeTcst fAaHHAs1 JUCHHUILINHA (MOLYJIb)

3HaAmMb:

OCHOBbL 86€0€HUsL 8 MONIEKYIAPHYIO OUONO2UIO,
2eHemuKy, npuHyun pabomsel 6a3vl OAHHULIX.
TpeboBanus K npeaBapuTeJbLHOIi MOATO-

TOBKeE 00y4YarouXcst YMemb:  UCHONb306AMb  HA  NPAKMUKe
meopemuyecKkue KOMNOHEHmbl HayKu;
noJIb306aAMbCsl bazamu OQHHbLX,
NoJIb306AMbCS buouHgpopmamuyeckumu

KOMNbIOmMepHbIMU NPOcpaAMMAMU.

eén1ademn: CO8pPEeMEHHbIMU memooamu
aHanu3a OAHHLIX;, CUCMEMHBIM NOOX0O0OM NpU
peuteHuy 3a0ay OUCYUNTIUHDL.
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1. HEPEYEHbD IIVNTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
AAUCHUIJIMHE, COOTHECEHHBIX C INTAHUPYEMbIMH
PE3YJIBTATAMMU OCBOEHUSA OGPA3OBATEJIBHOMU ITPOI'PAMMUbI

Koapbi DopMyJIMPOBKA HNuauxatopsbl
I[lnanupyemble pe3yabTaThl
KOMIIe- KOMIIETCHIMHA JOCTHKCHHUSA
N 00y4eHHs MO0 JUCHUTUINHE
TeHIU i KOMIIeTeHIIN T
IK-1 CriocobeH IMK-1.1 /IemoHcTpHpyeT
NJIaHUPOBATH 3HaHUsA B BOIIPOCax 3namo: METOIUKUA pa3paboTKu
HPOCKTEL, paspabOTKH alropHTMOB, aIrOPUTMOB,  MOJENEH  peleHus
HCIIOJTE30BaTh | MOJEIICH U IPOrpaMM ISl | 33713y poheCCHOHAIBHO
pa3BUBaTh METOJBI | peUIeHUS 3a1a4 JCATCNBHOCTH B TOM HUHCIE B
HayqHBIX . MpodecCHOHATLHON obmactn OnomHMOPMATHKU. Ymemb:
WCCIIEIOBAaHUKA B | IEATENHHOCTH B 00JacTH OMb30BATECA TIPOrPAMMAMH  IUIA
obnacTtu ononHpopMaTuKu

NPOCKTUPOBAHUS U
yIpaBICHUS
OouonH(OpMaIIMOHH
BIMHU CUCTEMaMHU

perieHus 3amad NpodeccuoHaNbHOMI

JIeSTeIbHOCTH B TOM 4YHCJIE B
obnactu OMOMH(POPMATHKH.
Bnaoems wnaBbikamu  pazpaboOTKH
aJITOPUTMOB, MozeIen u
UCTIOJIb30BaHMUSA ~ MPOrpaMM  JUIA
pemieHus 3agad npodeccHoHaTbHON
JIEeSITeIbHOCTH B TOM 4YHCJIE B
o0acti OMOMH(POPMATHKH

[1K-1.2 YMeeT npuMeHsITh

MAaTEMaTH4YCCKUC MOJCIIM U | 3namob: METObI OIITUMH3ALMH

MCTOJBL IIPH JIAaHHBIX, HCIIOIb3yEeMBIX B

opmanmzarmm 1 npoheCcCHOHATBHON JEeSTENLHOCTH B

ONTUMHU3AIMK 33/1a1 B TOM qmCIIe B obnacTu

obnactu 6mOMHGOPMATHKU GHOMH(OPMATHKH. Vtems:

IPUMEHATh MaTEMaTHYECKUE MOZEIIN
u MeToabl mpu QopManmzanuu H

ONTHMHU3AIMK 33a7ad B 00JacTH
OronHpOpMaTHKH

Bnadems wmeTonamMu ONTHMH3AINH
JIAaHHBIX, HCTIOJIb3YEMBIX B
npodeccnoHaIbHOM JeITeTbHOCTH B
TOM qucIe B obmactu
OononHM)OpMATHKH

[1K-1.3 Brnaneer HaBbIKaMu
MPUMEHEHUS ITUPPOBBIX
TEXHOJIOTHH, B TOM YHCIIE C
HCITOJIb30BaHUEM
HCKYCCTBEHHOTO
MHTEJIEKTa, JUIs
OCYIIECTBJICHHS
KOMITBIOTEPHOTO
MOJICTUPOBAHHMS
OrorH(GOPMAITHOHHBIX
CHCTEM

3namp: TEXHOJIOTUU MOJIENMPOBAHUS

OronH(pOPMAITMOHHBIX CHUCTEM.
Ymemn: MPOU3BOAUTH
KOMITBIOTEPHOE MOJIETTMPOBAaHUE
OronH(MOPMAIIMOHHBIX CUCTEM, B TOM
qucie c UCIIOJIb30BaHUEM
HCKYCCTBEHHOTO WHTEIJICKTA.
Bnademv HaBplKaMu NPUMEHEHHUSA

UQPPOBBIX TEXHOJOTHI, B TOM YHCIIE
C HCIIOIb30BAHUEM HCKYCCTBEHHOI'O
VMHTEJUIEKTa, M OCYILIECTBICHUS
KOMIIBIOTEPHOT O MOJEJINPOBAHUS
OronH(MOPMAIIMOHHBIX CUCTEM




5

IV. OBBEM, CTPYKTYPA, COAEP KAHUE JUCHUIIJINHBI, BUIbI
YYEBHOM PABOTHI 1 ®OPMbI KOHTPO.ISI 3SHAHUM

4.1. Pacnpenenenne oo0bemMa yueOHoi padoThI 1o popmam o0yueHnst

O0bem
Bujx pa0Gorhl (B COOTBETCTBHM € Y4eOHBIM IIJIAHOM) CAI]
padoThI,
yac
®opMmbl 00ydeHHs (BHOCITCS JaHHBIE IO PeaTu3yeMbIM popmam) Ounas
CemecTp U3yueHHs TUCHUTLIHHBI 1
OO6m1ast Tpy10€MKOCTh, BCETO, Yac 144 yacos,
3auemuvle eOUHULbL 4 3.e.
1.KonTakTHas padora
1.1. KonrakTHas ayniuTtopHas padora (ecezo) 36,25
B Tom uncie:
Jlexunu (Jlex)
JlaGopaTopHsble 3ausTus (Jlab) 36
[Ipaxtuueckue 3ansrus (11p)
[TpempK3aMeHaIMOHHbBIC KOHCYIIbTauu (Kowc )
1.2. lIpomexyTouHas aTTeCTALMA
3auer (K3) 0,25
Ox3amen (KO)
BeimonHenue kypcoBoii pabotsl (npoekta) (KHKP)
1.3. KonTakTHasi BHeayiuTOpHasi padora (Kkonmpo.iv)
2. CamocTosiTeIbHAs padoTa o0yyaomuxcs (Bcero) 107,75
B TOM YHCIIE:
CamocrosiTenpHast paboTa 1Mo mpopadoTKe JICKITMOHHOTO MaTepHrasia 40
CamocrosTenbHas paboTa Mo MOAr0TOBKE K Ja00paTOPHO-TIPAKTUIECKUM 64
3aHATUSIM
Pabora Han Temamu (Bompocamu), BBIHECEHHBIMHM Ha CAMOCTOSITENIHOE 3
U3y4YeHue
CamocrosTenbHas padoTa o BUAaM UHINBUAYAIBHBIX 3aIaHUI: TOJJrTOTOBKA
pedepara (KOHTPOIBHOM paboThI) U T.11.
[TonroToBka K sK3aMeHy/3a4eTy 0,75




4.2 O61mast CTPyKTypa AMCHUIJIMHBI U BUAbI Y4e0HOH padoThl
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HaumenoBanue MoayJieil U pa3iesioB IMCHMIIIMHBI

O0beMbI BUI0B YUeOHOT
pa6oThl mo popmam

o0y4eHns, yac

Ounas ¢popma 00yueHust

®
s
s B 2
-
= < 9 =
o = |gg| 88
5 | £ |SE| 3¢
=2} B |15=| Oa
1 2 | 3| 4| s
Monyas 1. «/IaGopaTopHbie paGoThbI o0 6MONH(OPMATHKID 143,75 36 | 107,75
1. Bgenenue B cuctemy Unix. bassl nanasix NCBI. Pabora ¢ ¢aiinamu 11 4 7
TEHOMOB, M3BJIeUCHHUE HHPOPMAIIHH.
2. bBa3wl maHHBIX TeHOMa YenoBeka u npyrux KuUBoTHHIX. UCSC Genome 11 4 7
Browser.
3. Mopgenu 3BOJIIOINMN HYKJIEOTHIHBIX 1 aMUHOKJIMCIIOTHBIX 105 2 85
MOCIEN0BATEIHFHOCTEN. ! '
4. Tlaker nporpamm BLAST. Conserved Domain Data-base 14 4 10
5. TlonapHoe U MHOXECTBEHHOE BHIPAaBHHBAHHE I10CIIEI0BATEIBHOCTEH 13.25 4 9,25
6. OwuoreHeTHYECKHE IEPEBbsI: METOJI PACCTOSTHUN 10 2 8
7. BeposTHOCTHBIE TTIOAXO/BI K (DHIIOTCHHH. 10 5 8
8. Tomomoru, opronoru, mapanoru. CemeiicTBa OPTOIOTOB. 9 2 7
9. TIlIpocTpaHCTBEHHBIE CTPYKTYPHI OCITKOB. 10 2 8
10. Tlowmck MOTHBOB. 9 2 7
11. Bropuunsie ctpykrypsl PHK. 10 2 8
12. Tpencka3anue reHoB denovo. 9 2 7
13. CepBepsl aHHOTAIMU [EHOMOB 8 2 6
14. Amnanu3 ¢aitnoB aHHOTAIMHA SKCTIEpUMEHTOB NGS 9 2 7
Ilpomescymounas ammecmanus 0,25
Konmaxmmnasn ayoumopuasn paboma (6cezo) 36,25 36 )
Konmaxmmnasn eneayoumopnasn paboma (6cezo)
Camocmoamenvnasn paboma (6cezo) 107,75
Oowan mpyooemkocnib 144




4.3 Conep:xaHue JMCUMILTAHBI

HaumeHoBaHUeE U co/iep:KaHUe MOIYJIeil M pa3/iesioB TUCHHIITUHBI

Monyas 1. «/IaGopaTopHbie paGoThl o 6MONH(OPMATHKID

1.

Beenenne B cucremy Unix. Basel pamneix NCBI. PaGora ¢ ¢aiilaMu reHoMoOB, H3BJIeYCHHE
HH(pOpMaLUH.
Beenenne B cucremy Unix. OcHoBHBIe KoMaHabl Unix. @aiinoBas cucrema. Hasuramusa. Komannnas crpoka.
IIpocmotp ¢aiinoB. Bash-ckpurntel. Grep. Pabora ¢ Qaimamu reHomoB, m3BiedeHne uH(popmarmm. basbr
naaHeix NCBIL

ba3bl 1aHHBIX reHOMa Yes1oBeka u Apyrux xkuBoTHBIX. UCSC Genome Browser.

bazpr nanneix reromoB Gakrepuii. NCBI ftp-pecypc. [lonnbie reHOMBI GakTepuii, aHHOTaIMs reHamu ((haiinb
aHHOTallMU reHoMoB Oaxtepuil .fha, ffn., .faa, .ptt). ba3bl naHHBIX reHOMa YenoBeKa M APYTHX KUBOTHBIX.
UCSC Genome Browser. Tabauipl aHHOTanuii reHOMa TeHaMH, TPAHCIIO30HAMH U JIPYTHE JOCTYIHBIE TPEKH
UCSC Genome Browser.

Mopesu 3BOTIONUH HYKJIEOTUAHBIX H AMHUHOKJIMCJIOTHBIX M0C/IeJ0BATEIbHOCTEI.

Mopaenu 3BOIOLMN HYKIEOTUAHBIX MocnenoBaTesnbHocTel. Moaens Jxykca-Kanropa. [IBynapamerpuueckas
Mozmenb Kumypsl. Mopens XaceraBa-Kummnao-AHo. Pa3bpoc ckxopocreit »sBomorum mo3unuil. Momenn
3BOJIIOLIMM aMHUHOKHUCIIOTHBIX NocaenoBaTenbHocTeR. YacToThl aMUHOKUCIOTHBIX 3aMeH. LOG-ODDs matpuiist
cgera. Matpursl PAM, cBsi3b ¢ HHU3HKO-XUMHYECKIMH CBOWCTBAMH aMHHOKUCIIOT. Matpunst BLOSUM, JTT.

IMaker nporpamm BLAST. Conserved Domain Data-base

Iaker mporpamm BLAST. I[Ipuamumn paboter anroputMa. CTaTUCTHKA JIOKATHHOTO BBIPaBHUBAHMS.
IIporpammsr makera BLAST: BLASTN, BLASTP, BLASTX, TBLASTN, TBLASTX, ux memu u
ocobenHocTH. BebO-unTepdeiic Ha caiite NCBI: cmmcok 0aHKOB, OrpaHHYCHHE ITOWCKA OPTraHU3MOM WA
TakcoHoM, BbIOOp BapuanTa BLASTN. Buast BLASTN: megablast, discontiguous megablast, blastn, ux 1enu u
ocobennoctu. KoncepBatuBHble foMeHbl. basza narHbix Conserved Domain Database.

ITonapHoe U MHOkeCTBEeHHOE BHIDABHUBAHME M0CJI€10BATEILHOCTEH.

3anyck jokanabHOI Bepcuu BLAST. YceranoBka mporpammel. CocTtaBieHue 0a3bl JaHHBIX U3 JIIO0OTO YHCHA
reHoMOB. 3amyck mnporpamMmmel BLAST ¢ xomaHpmHOW cTpoku. TecTupoBaHWe pPa3TUYHBIX (DHIBTPOB.
AJNTOPUTMBI  TIOTIAPHOTO W MHOXKECTBEHHOTO BBIPAaBHMBAHMS IIOCIEAOBATENbHOCTEH. JlMHaMH4Yeckoe
nporpammupoBanue. [Iporpammer Clustal W, Muscle, TCoffee, Mega.

dunoreHeTnyecKkme 1epeBbsi: METOA PACCTOSHUI.

OCHOBHBIC TIOHATHSI O (PUIOTEHETHYECKHX JIePEBbsIX. [ OMOJIOTH, OPTOJIOTH, Mapajiord. MeToj pacCTOSHH.
Heg3gemennsiit Metos napHoit rpynnupoBku (UPGMA). Metoa Gnmxaiimnero cocena. byrerpan. IIporpammer
JUISL IOCTPOCHUS iepeBbeB MeToaoM paccrosiaui: Clustal W,Mega. Martpuiia pacCTOsIHHI.

BepositHOCTHBIE OAX0bI K (PUIOTEeHUM.

BepositHocTHBIE TOIX0ABI K (uorennn. Metox MakcuMansHoro npasaononoous. Ilpoekt «ZlepeBo xu3HN»
(TOL, Tree of Life). T'opuzonTanbueiii oOMeH reHoB. [Iporpammbl jjis MOCTPOEHHS JIEPEBHEB METOIOM
MaKCHMaJIbHOTO mpaBaonono6us: phyml and raxml.

I'omoJioru, oprosoru, napajgoru. CemeiicTBa OpT0JIOr0B.

ITpoGnembl HaxoxaeHHUs ceMeicTB oprojoroB. CemelictBo mporpamm BLAST. baza manueix COG. HMM-
npo¢wmn u 6a3a naHHBIX ceMmeiicTB 6enkoB Pfam. IIpoekt Quest for Ortholgs u apyrue 6a3sl JaHHBIX cEMEHCTB
OPTOJIOrOB. ABTOMATH3aLIMsI HAXOXK/ICHUS OPTOJIOTOB JUISl TCHOMOB POKAPHOT.

IIpocTpaHcTBEHHBIE CTPYKTYPhLI 0€1KOB.

ITpocTpaHcTBeHHBIE CTPYKTYpHI OenkoB. Busyamusanus monekyn. Bogoponusie cBssu. IloaBrmxHOCT Oelka.
Bbassr manabix Uniprot, PDB. Ananu3 u Busyanusaims 3-X MEpHOH CTpYKTypsl 6eikoB. IIporpaMMHBIN maker
UCSF Chimera. IlpencraBnenue Oenka ¢ nurasaamu uiu Oe3. BrelpaBHUBaHHWE M CpaBHEHHE CTPYKTYP.
ITporpamma Foldlt.

10.

Iouck MoTHBOB.

IMonck motuBos. [IpencraBieHre MOTHBOB B BU/Ie TIO3UIIMOHHBIX BecoBbIX Marpull (PWM). [Tocrpoenne PWM
¢ nomompto cepBuca RSAT. Ilpencrasnerne motuBa B Buae LOGO. Ilonck MOTHBOB de novo ¢ MOMOIIBIO
nakera MEME. IIporpamma cpaBHenusi motnBoB TOMTOM. Ilouck wmotuBoB B nanHbix Chip-Seq.
[porpammer MEME-ChIP u ChipMunk.

11.

Bropuunsie crpykrypsl PHK.

Bropuunste crpykrypst PHK. Metonsr npenckazanus BropuuHoit crpykrypst PHK (mporpamma RNAFold).
CrpykrypHoe BoipaBHuBaHHE (LocARNA). Haxoxnenue ctpykTypHbix nartepHoB (CM-finder). ba3a marnbIX
RFam.

12.

IIpeackazanue renos denovo.

IMpenckazanue reHoB de novo. AJTrOpUTMBI B OCHOBE IpejicKa3aHus reHoB. Llemn MapkoBa. CKpBITBIE LEnH
MapkoBa. VHTepronsnuoHHsle Iiemn MapkoBa. I'paHHIBI WHTPOHOB M 3K30HOB. IIporpammer Prodigal,
Glimmer, GenMark3 st mpeacka3aHusi TeHOB IPOKAPHOT.

13.

CepBepbl aHHOTALUM F€HOMOB.
Cepsepnl anHoTaiuu reHomoB: Prokka, RAST, SEED.

14.

AHnanu3 ¢aiisioB aHHoTauuii 3kcniepumMeHToB NGS.

AHanu3 QaitnoB anHoTanmii skcriepuMeHToB NGS. ®@opmat daitnoB .bed u .wig. Ilaker bedtools. TTouck
repecedeHi HHTEPBAJIOB, IPOCYET MOKPBITHS, YYET BXOXKICHHUS OJJHUX MHTEPBAJIOB B Apyrue. [Ipuinoxenue k
pesynbratam Chip-Seq sxcniepumentoB npoektoB TheRoadmap Ep igenomics u ENCODE.
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V. OLIEHKA 3HAHW U ®OHJI OIEHOYHBIX CPEJCTB JJI51
MPOBEJEHUS TEKYIIETO KOHTPOJIS SHAHUN U
MPOMEKYTOYHOM ATTECTALIMU OBYYAIOLLIUXCS 11O
JTACHUATIIMHE

1.1. ®opmMbl KOHTPOJIA 3HAHMH, PEUTHHIOBasi OlleHKA MU (opMupyeMble
KoMneTeHuuu (ouHasi popma o0yueHus )

Ne HanmeHOBaHME pENTHHIOB, O6beM yueOHOM paboThI Dopma —
v/ MOJyIieii 1 GIIOKOB = KOHTPOJISI g £l
= ~ e
o =
= |5 | |E 2 |2
w
Z 2 = g Q
o s 8 < 5 5
3 5 . X ol 8
3 & c |8 2
s |2 : % =
o =
oy = E . 3 3
o, g = o Q
Q O 5|8 c%
S S |55 [0
Bcero o iucnHnaHe 144 36 | 107,75 3auer 51 | 100
1. Pyébesicnwtii pelimunz 31 | 60
Moayas 1. «OcHOBBI IPOrPAMMHPOBAHUS
Ha R»
Beenenne B cuctemy Unix. Base[[IK-1.1 11 4 7 3 5
1. (mammpix NCBI. Pabota ¢ ¢aiinamu
3amura
TCHOMOB, M3BJICUCHUE HH(POPMAIIHH. TaBopaTopHoit
paboTHI
ba3el qaHHBIX reHOMa YeJloBeKa U TIK-1.1 11 4 7 3amnmra 3 5
2. | apyrux sxuBotHbix. UCSC Genome J1a00PaTOPHOMA
Browser. paboThI
Monenu sBomonun HYKIEOTHIHBIX H[[TK-1.1 |105 ) o 5 3amura 3 5
3. |aMHHOKJIMCIIOTHBIX ' mabopaTopHOMA
HOCJIeI0BATEIBHOCTEH. paGoTHI
IMaxer nmporpamm BLAST. Conserved [1K-1.1 |14 4 10 3amura 2 5
4. |Domain Data-base naboparopHoi
paboTHL
5. |TlomapHOoe U MHOXKECTBEHHOE TK-1.2 1395 4 9.25 3ammra 2 4
BbIPABHUBAHUC MMOCJIEA0BATEIBHOCTEH IMK-1.3 ! ! Ha60paT0pHof/'I
paboTHI
6. |Punorenetnueckue aepeBbs: meton  [[TK-1.2 10 2 8 3amura 2 4
paccTosHui MK-1.3 nmabopaTopHO
paboTHI
7. |BeposTHOCTHBIE MOAXOMIBI K IMK-1.2 10 ) 8 3amura 2 4
(buIoTeHUH. IK-1.3 m1abopaToOpHOA
paboTHI
8. |T'omosoru, opTOi0ry, Napagory. MK-1.2 3amnmra 2 4
CemelicTBa OpPTOJIOTOB. MK-1.3 9 2 7 naGopaTopHoit
paboTHL
9. |IIpocTpaHCTBEHHBIE CTPYKTYPEI 2 4
OeKoB. 10 2 8
10. |TTouck MOTHBOB. MK-1.2 9 ) 7 3amura 2 4
MK-1.3 1abopPaTOPHOA




paboTHI
11. |Bropuunsie ctpykrypsr PHK. K-1.2 10 3amura 2 4
MK-1.3 1ab0pPaTOPHOA
paboTHI
12. |IIpenckazanue reHoB denovo. MK-1.2 9 3amura 2 4
MK-1.3 1ab0opaTOPHOA
paboThI
13. | CepBepbl aHHOTALIMKM TEHOMOB IMK-1.2 8 3ammura 2 4
MK-1.3 J1a00PaTOPHOM
paboThI
14. | Anamus Qaiinos aHHOTAIMIT MK-1.2 3ammra 2 4
skcnepumMeHToB NGS MK-1.3 9 na6GopaTopHOit
paboThI
11. Teopueckuii peiimune 2 5
I11. Peitmunz nuduHOCMHBIX Kauecme 3 10
1V. Peitmunez cghopmuposannocmu + +
HPUKTAOHBIX HPAKMUYECKUX
mpebosanuil
V. Ilpomesicymounas ammecmauus Hrorosoe 15 | 25
0.25 TeCTUPOBaHUE,

npe3eHTANMA
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1.2. Onenka 3HaHM# CTyJeHTA

1.2.1. Kpumepuu oyenku 3nanuii cmyoenma Ha 3aueme

OueHka 3HaHUM 1O TUCLUILIMHE ocyllecTBisieTcs: cornacHo [lonoxenuro o
cucteMe oueHku obyudenus B ®I'BOY Bbenropoackoro 'AY. Yposenb pa3zButus
KOMITETEHIIUNA OI[EHUBAETCS C TOMOIIBIO PEUTUHTOBBIX OAJLJIOB.

PeiiTunrun

Xapakrepucruka peiiTUHra

Maxkcumym
0aJs10B

PyGexHbrit

OTtpaxkaet pabOTy CTy/I€HTa HA MPOTSIKEHUU BCETO
nepuoja
U3Y4eHUs] AUCUUIUIMHBL. Onpenensercs cyMMon

0aios,
KOTOPBIC CTYACHT MOJYYHUT IO PE3yJibTaTaM U3YYCHU KAXKIAO0TO
MOJTYJIAL.

60

TBopueckuii

Pe?;y.]II)TaT BBITIOJIHCHHA CTYACHTOM MHANBUAYAJIBHOI'O
TBOPUYCCKOI'O 3a/laHuA PAa3JIMYHbIX ypOBHCﬁ CJIOXKHOCTH,
B TOM

YHUCJIC, YHAaCTUC B PA3JIMIHBIX KOH(bepeHI_[I/IHX n

KOHKYpcax
Ha NPOTSHHKCHUUN BCCTO KypCa M3YYCHUS AUCHUIIIIMHBI

PelTHHT THYHOCTHBIX
Ka4yecTB

OrneHka TUYHOCTHBIX Ka4yeCTB 00yUaroIuxcs,
TIPOSIBIIEHHBIX

MMHU B IIPOLIECCE PeaTu3alliy AUCIUTUTMHBI (MOJTYIIS)
(IUCIUTUTMHUPOBAHHOCTH, IMOCEIAEMOCTh YIeOHBIX

3aHATHUH,
caavda BOBPEM: KOHTPOJIbHBIX MGpOHpI/IﬂTHﬁ, OTBETCTBCHHOCTD,
WHUIMATUBA U JIP.)

10

PeiiTunr
c(OpMHPOBAHHOCTHU
TPUKITaTHBIX

MMPAKTUYICCKUX
TpeOoBaHHH

Orenka pe3ynbrara ChOpMHUPOBAHHOCTH MPAKTHUECKUX
HAaBBIKOB MO JUCIUILTUHE (MOYIIIO), OTIPEAEIIIeMbIii
MperoiaBaTeNieM Mepe]] HadyaaoM MPOBEICHUS

IIPOMEXKYTOYHOU
aTTCCTAallM U OLICHUBACTCA KaK «3a4TCHO» UJIH «HEC 3a4TCHO).

ITpomexyTouHas
aTTeCcTanusa

SBnsieTcs pe3yabTaToM aTTeCTallMi Ha OKOHYATEIbHOM
JTarne

W3y4EeHUs AUCLUIUIMHBI IO UTOTaM CAAYX 3a4€Ta WIH
sk3ameHa. OTpakaeT ypOBEHb OCBOCHHUS
MH(OPMALIMOHHO-TEOPETHUECKOI0 KOMIIOHEHTA B

OCJIOM 1 OCHOB HpaKTquCKOﬁ
JCATCIBHOCTH, B YaCTHOCTH.

25

HWrorosslii peTUHT

Omnpepensiercs MyTéM CyMMUPOBAHMSI BCEX PEUTHHIOB

100

HUtorosag

OIlCHKa KOMIICTCHIIUMN

CTyACHTAa OCYHICCTBJIIACTCA

IIyTEM

aBTOMATHUYECKOTO TIEPEeBO/1a OAILTOB OOIIETO PEUTHHTA B CTAHJAPTHBIC OTICHKU:

He 3auteno

3aureHo 3aureno 3aureHo

meHee 51 Gayuta

51-67 6amwioB 67,1-85 Gamnos

85,1-100 GamnoB
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[Ipouenypa OLEHKM 3HaHUM YMEHMH M HaBBIKOB M (WJIM) OIbITa
JESTENIbHOCTH,  XapaKTepU3YIOIIMX  dTanbl  (OPMHpPOBAHUS  KOMIIETEHIIUH,
IPOU3BOAUTCS MpenogaBaTesieM B (popMe TEKYLIEr0 KOHTPOJIS U MPOMEKYTOUHOM
aTTeCTalUN.

Jlns moBbimieHns 3()PEKTUBHOCTH TEKYHIETO KOHTPOJS U MOCIEAYIoUIen
IPOMEKYTOYHOM AaTTECTallUM CTYACHTOB OCYIIECTBISICTCS CTPYKTYpHUPOBaHUE
JUCLMIUIMHBL Ha MoAyiu. Kaxnapiii Moaynp yd4eOHOM NHCUMIUIMHBI BKIIIOYAET B
ce0st U3y4eHHe 3aKOHUYEHHOTO pa3/ielia, YacT! AUCLHHUILINHBIL.

OCHOBHBIMM BHMJIaMH TEKYILIETO KOHTPOJII 3HAHWUW, YMEHHHA W HABBIKOB B
TEUCHHE KaKJOTO0 MOIYJS y4eOHOW AUCIMILTUHBI SBISIOTCS TECTOBBIA KOHTPOJb,
YCTHBIM ONpOC, PEIICHHE MPAaKTHUYECKHX 3a/ad, 3almTa HWHAWBUAYaJIbHBIX
JOMAIIHUX 331aHUM.

CTyaeHT JOJDKEH  BBINOJIHUTH  BCE  KOHTPOJIBHBIE  MEPONPHUATHS,
MIPEAYCMOTPEHHBIE B MOJyJIe YUeOHON AUCIUIUIMHBI K YKa3aHHOMY CPOKY, IOCJIE
Yero MnpenoaaBaTeb MPOCTABIAECT OAJTIbHBIE OIEHKU, HAOpaHHBIE CTYIEHTOM I10
pe3ynbTaTam TEKYIIEro KOHTPOJISI MOYJIS Y4eOHON JUCIUTUIMHBI.

KOHTpOJIBHOE MEPOIpUATHE CUUTACTCS BBINOJHEHHBIM, €CIM 33 HETO
CTYJACHT IIOJIy4WJ OLEHKYy B Oagax, HE HHXE MHUHUMAIbHOM OLIEHKH,
YCTAaHOBJICHHOM IIPOrPaMMON JUCHUIIIIMHBI 10 JAHHOMY MEPOIPUATHUIO.

[IpomesxyTouHas aTTecTanus 00y4yarmuxcs IpoOBOAUTCS B (popme 3auera.

3aueT NpOBOJAUTCS JJIsl OLEHKHU YPOBHS YCBOEHUSI O0ydaroluMCcsl y4eOHOTo
Marepuania JEKIHOHHBIX KypCOB U Ja0OPaTOPHO-TIPAKTUUECKUX 3aHATUM, a TaKXKe
CaMOCTOATENbHON padoThl. OLEHKa BBICTABISETCA WK MO pe3yjbTaTaM y4eOHOU
paboThI CTyICHTAa B TEUEHHE CEMECTPA, WJIM 110 UTOraM 3allUThl MPOEKTa B hopMe
npe3eHTauud. s TMCUMIUIMH U BUIOB y4eOHOM paboThl CTyAEHTa, O KOTOPBIM
(opMOIi UTOrOBOTO OTYETA SIBISETCSA 3a4eT, ONpe/leJieHa OLEHKA «3aYyTEHO», «HE
3aYTEHO.

O1eHKa «3a4TEHO» CTABUTCS B TOM Cllydae, €ClIM O0y4aroIuncs:

e BJaJICET 3HAHUSIMH, BbIJIECJICHHBIMU B KauecTBE TPeOOBaHUI K 3HAHUAM
oOyuaromuxcst B 00J1aCTH U3y4yaeMOW JUCLUILINHBL;

® JIEeMOHCTPUpPYET INTyOMHY MOHMMAaHUs y4eOHOro MaTepuaa ¢ JIOTHYECKUM
Y apryMEHTUPOBAHHBIM €T0 U3JI0KEHUEM;

® BIAJICET OCHOBHBIM  MOHSITHMHO-KATErOpUAJbHBIM  alapaTtoM IO
JTUCLUIIIMHE;

® JEMOHCTPUpPYET TMpaKTHUECKME YMEHUS W HaBBIKM B  o0Ojactu
HCCIIE0BATENBCKON NEATEIbHOCTH.

O1ieHKa «He 3a4TEHO)» CTaBUTCS B TOM CIIy4yae, eciIi 00y4Jarouiics:

® JIEMOHCTPUPYET 3HAHMS 10 M3y4aeMOM NHUCLUUIUIMHE, HO OTCYTCTBYET
rIIyOOKO€ MOHMMaHKE CYIIHOCTH y4eOHOTO MaTepHaa;

® JIOMYyCKaeT OMMOKM B M3JIOKEHUM (PAKTUYECKUX JTAHHBIX MO CYIIECTBY
MaTepuaa, MpeICTaBIseTCs] HEMOIHbIN UX 00beM;

® JIEMOHCTPUPYET HEAOCTATOUHYIO CUCTEMHOCTh 3HAHUI;

® MPOSIBISIET caboe 3HaHWE MOHATHITHO-KaTeropHalbHOIO ammapara o
JTUCIUIUIMHE;
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® IIPOSBISAET HEMPOYHOCTh MPAKTHUUECKUX YMEHUH M HaBBIKOB B 00jacTu
UCCIIEI0BATEIBCKON ACATENBHOCTH.

Ecnm crymeHT mig nmosydeHus 3a4€ra MO JWCLUIUIMHE 3allMINAECT
pa3paboTaHHBI UM MPOEKT, TO OH CHAET 3a4€T B (hOpME 3alIUTHI MIPE3ECHTAIIH IO
pa3pa0OTaHHOMY NPOEKTY, a TaKKE YCTHBIX OTBETOB Ha JIIOObIE BOIPOCHI B
rpeenax OCBOCHHOW TUCIUIUIMHE.

1.3. @ono ouenounvix cpeocmes. Tunosevie KOHMPOIbHbIE 3A0AHUA UNU UHbLE
Mamepuaisl, HeoOXO00uMmvle 011 OUEHKU HOpMUpPyemMblX KOMNHemeHuuil no
oucyunaune (NpuioxeHue 1)

V1. YA EBHO-METOANYECKOE U UTH®OPMAIIMOHHOE
OBECIHHEYEHUE JUCIUIIJIMHbBI

6.1. OcHoBHAs yueOHas IUTEpPaTypa

. buocrtatucruka : yueonoe nocooue / [{. H. beryn, E. JI. bopmyk, T. B. beryn [u
ap.]. —OpenOypr : OpI'MY, 2020 — 117 c. — Teker : snexkrponssiii // IbC
"Jlauw" : [caiit]. - URL:https://e.lanbook.com/book/176339

. Omenpuenko, B. II. Mudpopmaruka, MeauuuHcKas HHPOpPMATHUKA, CTATUCTHKA :
yueoHuk / B. I1. Omenbuenko, A. A. lemunona. - M. : I'90TAP-Menaua, 2021 - 608
c. - Teker : DOmnekrpounsii [/ 3BC  "Koucyabrant  crynaeHTa"
https://www.studentlibrary.ru/book/ISBN9785970459218.html

. 3yena, JI. I1. Dnuaemuonornyeckas auaroctuka : MmoHorpadms / JI. I1. 3yeBa. —
2-e u3n., nepepad. u gon. — Cankt-IletepOypr : ®OJIMAHT, 2009. — 312 c. —
ISBN 978-5-93929-191-0. — Texct: oanexkTpoHHblii / JlaHb : SJIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/143974 . — Pexum
JOCTyMa: JJisl aBTOPU3. TTOJIH30BATEIICH.

6.2. /lonoJiHUTE ILHASI JIUTEPATypa

1. Mactuuknii, C. D. CTaTUCTUYECKUM aHAIW3 W BU3YyallW3alMsl AHHBIX C
nomompio R / C. D. Mactunkuii, B. K. [llutukoB. — Mocksa : JIMK Ilpecc, 2015.
— 496 c¢. — ISBN 978-5-97060-301-7. — Texkcr : snexTpoHHsblii / JlaHb
2JIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/73072
— PexxuMm ntoctymna: aist aBTopu3. MOJIb30BaTEIICH.

2. Macrunkuii, C. 3. Busyanmmszanusa manablx ¢ momorisio ggplot2 / C. D.
Mactunknii. — Mocksa : JIMK IIpecc, 2017. — 222 ¢. — ISBN 978-5-97060-470-
0. — Texkcrt : snexTponHbil // Jlaub : 25eKTpoHHO-OUOIMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/107895 . — Pexum Jmoctyma: Juis  aBTOPHS3.
T0JIb30BATEIICH.



https://e.lanbook.com/book/176339
https://www.studentlibrary.ru/book/ISBN9785970459218.html
https://e.lanbook.com/book/143974
https://e.lanbook.com/book/73072
https://e.lanbook.com/book/107895
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6.3. VYueOHo-MeTOoaM4YeckOe o0OecledeHHe CAMOCTOSITEIbLHON  PadoThI
00yYarouuxcsi Mo AUCHUIITUHE

CaMmocTosTenbHass paboTa O0y4aroImMXcsl 3aKIYaeTcs B MHUIUATUBHOM
noucke HHpopManuu o Hauloyiee aKTyaldbHBIX MPOOJIEMax, KOTOPbIE HMEIOT
00JIbIIOE TPAKTUUECKOE 3HAUCHUE U SIBISIFOTCS] IPEIMETOM HAY4YHBIX JUCKYCCHUN B
paMKax U3y4acMOU TUCLHUTIINHEL.

CaMmocTtosTenbHas padoTa IMIIAHUPYETCSI B COOTBETCTBUU C KaJCHJIAPHBIMU
iaHaMu padoyedl mporpamMmsel MO JUCUUIIMHE U B METOJUYECKOM EIUHCTBE C
TEMAaTUKOW y4eOHBIX ayAUTOPHBIX 3aHITHII.

6.3.1. Memoouueckue ykazanus no 0c60eHuI0 OUCUUNTIUHDL

Bun yueOHbIx
3aHATUI

OpFaHI/IBaI_[I/IH ACATCIIbHOCTH CTYACHTA

Jlexus

Hanucanue KOHCIIEKTa JICKITUH: KpaTKo, CXEMAaTUYHO,
MOCJeA0BaTEIbHO (PUKCUPOBATh OCHOBHBIC MOJIOKEHUS, BBIBOJIBI,
bopMyIUpPOBKHU, OO0OIICHUS; TOMEYATh BaKHBIE MBICIIHU, BBIICIATh
KJIIOUEBBIC CJIOBA, TEpMHUHBI. [IpoBepka TEpMHUHOB, TOHATHU C
MOMOIIBID  DHIMKJIONEAWN,  CIIOBapeu,  CIPAaBOYHUKOB  C
BBITIUCHIBAHUEM TOJKOBaHUN B TeTpajab. OO03HAYUTH BOMPOCHI,
TEPMHUHBI, MATEpHUaJl, KOTOPbIM BBI3BIBAECT TPYAHOCTH, IOMETUTh U
MOMBITATBCS. HAUTU OTBET B PEKOMEHIAYyEMOW JmTeparype. Eciu
CaMOCTOSITEILBHO HE  yJaercs pa3o0parbCsi B MaTepuale,
HE0O0X0MMO C(hHOPMYJIMPOBATH BOMPOC W 3aJIaTh IPENOAaBaTEIIo
Ha KOHCYJIbTAIlMH, HAa MPAKTUYECKOM 3aHSITUH.

Jlabopatop-
HO-TIPaKTH-
YECKHUE
3aHATUS

[IpopaboTka paboueld mNporpammbl, yaeisis 0co0oe BHUMaHUE
HeasiM U 3a7a4aM  CTPYKTYpEe M COJEPNKAHUIO JAUCIUTLIUHBI.
KoncnektupoBanue MCTOUHUKOB. PaboTa ¢ KOHCIEKTOM JICKIUH,
NOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOMNPOCAM, IPOCMOTP
PEKOMEHJIyeMOM JIUTEpaTyphl, paboTra ¢ TEKCTOM (METOJIMKa
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Bun yue6HbIX Opranu3anus 1eATeIbHOCTH CTyIEHTa

3aHATUN
MOJIEBOTO OMNbITA), PEIICHHE 3aJady [0 AJTOPUTMY U PpELICHHUE
CUTyallMOHHBIX 3a1a4 [IpocnymmBanne ayamuo- U BUACO3AMNUCEN 110
3a1aHHOU TEME.
Camocrosi- | 3HAKOMCTBO C 3JIEKTPOHHOM 0a30i1 TaHHBIX Kadeapbl MOPPOIOTUn
TEJIbHAs n (U3HOJIOTMH, OCHOBHOM W JOIOJHUTEIBHOM JHMTEPATypOU,
pabora BKJIFOYAsl CIIPABOYHbBIE U3/IaHUs, 3apyO€KHbIE HCTOYHUKN, KOHCIIEKT

OCHOBHBIX TOJIOXKEHUM, TEPMUHOB, CBEACHUMN, TPEOYIOIUX IS
3aIIOMUHAHUS U SBJISIIOIIMXCS OCHOBOITIOJATAIOIIMMHU B 3TOW TEME.
CocraBneHre aHHOTAMMA K  MPOYUTAHHBIM  JIUTEPATYPHBIM
WCTOYHUKAM W JAp. PelleHue CUTyalHMOHHBIX 33Ja4 IO CBOEMY
VH/IMBU1yaJIbHOMY BapHUaHTy, B KOTOPBIX  00y4YaromemMycs
IIPEJIAral0T OCMBICIUTD PEATBHYIO npodeccroHaIbHO-
OpUEHTHUPOBAHHYIO CHUTYaIlMIO0, HEOOXOJUMYIO ISl pEIICHUs
JTAHHOM MPOOIIEMBI.

TectupoBanne - CUCTEMa CTaHAAPTU3UPOBAHHBIX  33JIaHUU,
IIO3BOJISIIOIIAs aBTOMAaTU3UPOBATh MPOLEAYPY U3MEPEHUsS YpPOBHS
3HAHUN U YMEHUN 00yJaronierocs.

KontponrHast pabota - CpelcTBO MPOBEPKH YMEHHUH MPUMEHSITh
MOJYYEHHBIC 3HAHUS ISl PEUICHUS 33/1a4 OINPEICIICHHOTO THUIIA T10
TEME WJIU pa3lieny.

[TogroroBka k | IIpu moAroToBKe K A3K3aMeHY/3a4eTy HEOOXOIUMO
dK3aMeHy/ | OPUEHTUPOBATHCS HA KOHCIIEKTHI JICKITUH, PEKOMEHIYEMYTO
3a4eTy JUTEPATYPY, MOTYyUYECHHBIE HABBIKY 110 PEIICHUIO CUTYAITMOHHBIX
3asa4

6.3.2. Buoeomamepuasnut

Kararnor yueOnbIx BusieomatepuaioB Ha odummansaoM caiite ®I'6OY BO
benroponckuii 'AY — Pexxum gocrymna:
https://www.belgau.ru/InfResource/library/video/economy.php

6.4. Pecypcbl HH(OPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOH ceTH «HTEepHETY,
coBpeMeHHble mnpodeccHoHAIbHbIe 0a3bl JaHHBIX, HWH(OPMAIHOHHbIE
CIPABOYHbIE CUCTEMBI

Gene Expression Omnibus - https://www.ncbi.nlm.nih.gov/geo/

baza npukiaaHbIX MaKeTOB I A3bIKOBOH cpebl R - https://bioconductor.org/
basa manueix UniProt - https://www.uniprot.org

Bbasa manubeix — Ensembl - https://www.ensembl.org/index.html

basa nannbix - Gene Ontology Resource - https://geneontology.org/

baza manusix - Kyoto Encyclopedia of Genes and Genomes - https://www.keqg.jp/
Bbasa nanneix — Reactome - https://reactome.org/

basa nannbIx—String
https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/lang/String.html

cLONoakrwdE



https://www.belgau.ru/InfResource/library/video/economy.php
https://www.ncbi.nlm.nih.gov/geo/
https://bioconductor.org/
https://www.uniprot.org/
https://www.ensembl.org/index.html
https://geneontology.org/
https://www.kegg.jp/
https://reactome.org/
https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/lang/String.html
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VIilI. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

JTACHATIIINHBI

7.1. llomemieHnsl, yKOMIICKTOBAHHbIE CIIENMAJIM3MPOBAHHOI Me0e/1bI0, OCHAIIIEeHHbIE
000opy10BaHMEeM M TEXHHYECKHUMH CPeACTBAMHU 00y4eHMs, CIYKAUMH It
npeacrabJeHns yueOHoil nHGopManuu 00/1b1O0NH ayTUTOPUHU

Bunnl noMmermenui

ObopynoBaHHe 1 TEXHUYECKUE CPeNICTBA O0yUCHHUS

Ne 2
VYueOHast ayTuTOpHs IS
3aHATHH JIEKIUOHHOTO THIIA

Crnernmanu3upoBanHas medenb Ha 200 moca09HbIX MECT.
Pabouee mecTo mpernoaaBaTens: CTOIN, CTyI, Kadeapa-
TpuOyHa HalloJIbHasA, JOCKA MEJIOBas HACTECHHAs!.

Ha6op nemonctpamnuonHoro o6opynoBanus: mpoektop NEC
(NP 405 G); sxpan mj1st IpoeKTopa ¢ JIEKTPOIPUBOIOM
406x305 Screen Champion 4:3 MW; HoyTOyk AsusK50C
15.6»/Celeron.-VGA, kouBeptep ATEN VE022; 4
akyctuueckue kooHku KENWOOD; tpaHcisaunoHHbIN
MukIiep-ycuiutenb ProAudioPA-913M; GecripoBoiHOM
mukpodon UHFSR40; cucrema BuneonabmtoieHust

Ne 301
KoMnbroTepHslii Ki1acc

kommsioTep B coope ELPO «PC-13-8100-8GB-1TB» (15
KOMILJICKTOB )
Cron yueHH4YeCcKul, CTyJl YYeHUUYECKUH, CTYJI BEPTYIIKA,
JIOCKa MeJIOBasi HACTEHHAs!, CTEH/Ibl, XKaJF031, KYIOJIbHAs
BHICOKaMepa

Ilomentenus st
CaMOCTOSITENIbHOM paboThI €
BO3MOKHOCTBIO OJIKIIFOUEHUS
K HTepHery n
o0ecrieyeHrneM J0CcTyna B
AIIEKTPOHHYIO
UH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey
benropoackoro 'AY
(4nTaNbHBIE 3ATTBI
OMOIMOTEKH )

Cneunanu3upoBaHHas Me0eb; KOMIUIEKT KOMIIBIOTEPHOMN
TEXHHUKU B

coope (cucremusiii 610k: Asus PABGL-MX\Intel Celeron,
1715

MHZz\256 M6 PC2700 DDR SDRAM\ST320014A (2016,
5400

RPM, Ultra-ATA/100)\ NEC CD-ROM CD-3002A\Intel®
82845G/GL/GE/PE/GV Graphics Controller, moruTop:
Proview

777(N) / 786(N) [17» CRT], knaBuatypa, Mblilib.) B
konuyectse 10

€MHUI] C BOBMOXKHOCTBIO TTOAKITIOUEHUs K ceTH HTepHeT n
obecreyeHns J0CTyna B 3JEKTPOHHYIO HHPOPMAIIIOHHO-
00pa3oBaTeNbHYIO

cpeny benropoackoro I'AY; HacTeHHBIN MIIa3MEHHBII
TEJIEBU30D

SAMSUNG PS50C450B1 Black HD (auaronans 127 cm);
aynuoBuieo kadear HDMI




7.2. KoMIL1eKT

JIMIHCH3UOHHOTI' 0 4
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CBOOOJTHO  PacCHpPOCTPAHIAEMOIO

MporpaMmMHOTo oﬁecneqemm, B TOM YHUCJIC OTCYCCTBCHHOI'O MPOU3BOACTBA

Bunnr nomenmenuii

O6opynoBaHue

Ne 2
VYyeOHas aynuropus 1
3aHATHH JICKIIMOHHOTO
THIIA

- MS Windows WinStrtr 7 Acdmc Legalization RUS OPL NL.
HoroBopNo180 o112.02.2011. Cpok aeicTBUS JTULEH3UU —
0eccpovHo;

- MS Office Std 2010 RUS OPL NL Acdmc. [Jorosop N0180
0112.02.2011. Cpok AeHcTBHS TUIEH3UN — OECCPOUHO;

- - Anti-virus Kaspersky Endpoint Security mis 6usneca
(Cy6mmuen3uonnsiii 1orosop ot 16.12.2024 Ne 4.0.24.1280
241310200541231020100100070005829244) -522 nutieH3uu.
Cpok nevicTBus aunieH3un 1 ro.

Ne 301
KomnbroTepHsIii Kiacc

- MS Office Std 2010 RUS OPL NL Acdmc. [Torosop N0180
0112.02.2011. Cpok AelcTBUS TUIEH3UN — OECCPOUHO;

- - Anti-virus Kaspersky Endpoint Security mis 6usaeca
(Cybnumen3uonHbIi 1oroBop ot 16.12.2024 Ne 4.0.24.1280
241310200541231020100100070005829244) -522 nutieH3uu.
Cpok geiictBus nunensuu 1 rom.

Hudopmannonno mpaBoBoe odecrneuenue « apant (amns
yaeOHoro mporiecca). JJorosop NeDTIC-12-119 ot 01.09.2012.
Cpoxk netictBus - 6eccpouno. (oreuectBeHHoe [10)

- CIIC Koncynprantllimtoc: Bepeus Ipod. Koncynprant
Ounancuct. Koncynsrantllntoc: Koncynbranuu 1ist 010 15KeTHBIX
opranuzanuii. JJorosop ot 01.01.2017. Cpoxk neiictBus -
6eccpouno (oreuectBerHoe [10)

[Tomewmenus nis
CaMOCTOSATENILHON
paboThI C
BO3MOYKHOCTBIO
TIOJIKITIOYEHUS K
HNHurepHery u
o0ecrnieueHneM JocTyna
B AJIEKTPOHHYIO
nH(pOpMaIMOHHO-
00pa3oBaTeNbHYIO Cpeny
benropoackoro 'AY
(YU TaTBHBIE 3aJTbI

Microsoft Imagine Premium Electronic Software Delivery.
Cy6nuuen3nonnsiit gorosop Ne937/18 na nepenauy
HEUCKJIIOYUTENbHBIX TpaB oT 16.11.2018. Cpoxk nelicTBus
JTUIEH3UU- OECCPOUHO.

MS Office Std 2010 RUS OPL NL Acdmec. [Torosop Nel180 ot
12.02.2011. Cpoxk aelcTBHS TULEH3UN — OECCPOUHO.

A - Anti-virus Kaspersky Endpoint Security mis 6usneca
(Cy6nunensnonHsiit torosop ot 16.12.2024 Ne 4.0.24.1280
241310200541231020100100070005829244) -522 nuneH3uw.
Cpoxk nelicTBus nuiieH3uu 1 rog.

JMudopmanronno npaBosoe odecnieuenue «l'apan» (st
yueOHoro mporecca). JJoroBop NeDIIC-12-119 ot 01.09.2012.

OMOTMOTEKH ) Cpok nericTBHsI — 6€CCPOYHO.

CIIC Koncynbsrantllmoc: Bepcus I[Ipod. Koncynprant
®unancuct. Koncynprantllntoc: Koncynbranuu ams 610 KeTHBIX
opranuzanuii. Jlorosop ot 01.01.2017. Cpok aeiictBust —
6eccpouHo.
RHVoice-v0.4-a2 cuntezarop peun
[Tporpamma Balabolka (portable) mst areHus BCayx TEKCTOBBIX
(aitnos.
[Tporpamma sxpanHoro gocryna NDVA

7.3. DJIEKTPOHHBbIE  OMOJIMOTEYHbIE  CHCTEMbI M JJIEKTPOHHAasl

nHPOPMANMOHHO-00Pa30BaTeIbHAN Cpea

— OBbC
muneH3usi)  Ne

«ZNANIUM.COMy,
49630¢c

JUIICH3UOHHBIA  JTOTOBOP  (HEHCKIIIOUHTEIbHAS
or 06.06.2024 ¢ OOmecTBOM ¢ OTrpaHUYCHHOM
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oTBeTCTBEHHOCTHIO « SHAHINY M»;

— OBC «AgriLiby», pomomuutenbHoe coryamenue Ne 1 ot 31.01.2020/33 «
murieH3noHHoMy  goroBopy Nell/[JI 3/15 ©Ha mpemocraBieHuWe OOCTyma K
31eKTpoHHO-0nOmoTeunol cucreme ®I'BOY BIIO PI'A3Y ot 15.01.2015;

— OBC «Jlawb», muuensmoHHslidi goroop Ne 1-14-2024 ot 02.10.2024 c
OO611ecTBOM ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «M3aaTenbeTBo JlaHby;

— OBC «PyxonT», noroBop NeJIC-284 ot 15.01.2016 ¢ OTKpPBITHIM aKIIMOHEPHBIM
oomectBom  «IIKb» BHWBKOM», ¢ o0mecTtBoM ¢  OrpaHHYCHHOM
OTBETCTBEHHOCThIO «ATeHTCTBO «KHHra-CepBucy.



18

VI1l. OCOBEHHOCTH OCBOEHUS U CHUTIJIMHBI (MOIYJIST) 1JIS
WHBAJWJIOB 1 JIML C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3/I0POBbS

B cinyyae 00y4yeHus B YHUBEPCUTETE MHBAJIUAOB U JHI] C OrPAaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 3/IOPOBBSl  YUUTBIBAIOTCS OCOOCHHOCTH TCHUXO(PH3UYECKOTO
pa3BUTHS, WHIWBUIyAJIbHbIE BO3MOXHOCTH M COCTOSIHUE 3/I0POBbSl TAKUX
oOydJaronuxcs.

O0pa3oBaHue 00y4arOIIKXCS U3 YMCIa MHBAJIWJOB U JIMIl C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI MOXET OBITh OPraHU30BaHO KaK COBMECTHO C JPYTUMU
oOy4aroluMucs, TaK U B OTAENbHBIX Ipynnax. OOydaromuecs W3 4ucia JHI C
OrpaHUYECHHBIMA BO3MOKHOCTSIMH 3J0POBbS OOECHEUEHbl MEYAaTHBIMU U (WJIN)
ANIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax, aJanTUPOBAHHBIX K
OTpaHUYECHUSIM HUX 310poBbi. OOyueHHE HMHBAIHMIOB OCYILECTBIISETCS TaKKe B
COOTBETCTBUM C WHAMBUAYAJbHON NpPOrpaMMoi peadWiIuTaluu HHBAIUAA (IIpU
HaJIMYHH).

JUist i1 ¢ OrpaHU4YEeHHBIMA BO3MOXKHOCTSAMH 3JJ0POBbS MO CIIYXY BO3MOKHO
OpeJoCTaBleHUEe yueOHOW HHPOpMAIMK B BU3yalbHOU opMe (KpaTKUN KOHCIIEKT
JIeKUUH; TEKCThI 3a1aHuil). Ha ayquTOpHBIX 3aHATHUAX JOIMYCKAETCsl MPUCYTCTBUE
aCCHCTEHTa, a TaKXe CYpAONEPEBOJUUKOB M (MJIU) TUQIOCYPAONEPEBOIUHUKOB.
Texymuii KOHTPOJb YCIIEBAEMOCTH OCYILECTBISETCS B IMHUCBMEHHOHN (opme:
oOy4aroluiicss MHCbMEHHO OTBEYAaeT Ha BOINPOCHl, IHCbMEHHO BBINOJHSAET
npakThuueckue 3amanus. Jlokman (pedepar) Takke MOXKET ObITh MPEACTaBIEH B
NUCHbMEHHON (popMe, MPU 3TOM TPeOOBAHUS K COACPKAHUIO OCTAIOTCS TEMH XK€, a
TpeOOBaHMSI K KauyeCTBY M3JI0KE€HHUS MaTepuana (MOHSITHOCTb, KAayeCTBO pEYH,
B3aMMOJIEUCTBHE C ayJUTOpPHEH W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOILKE
TpeOOBaHUSI, MPEABIBIsIEMbIE K MUCbMEHHBIM pabdoTaMm (KauecTBO O(QOpPMIICHUS
TEKCTa H CHOUCKA JMTEPATypbl, T'PaMOTHOCTb, HAJIUMYHE WJUTFOCTPALIMOHHBIX
MarepuaioB u T.1.). [IpoMexyTouHas arrectanus s JUL ¢ HAPYLIEHUSIMU CITyXa
MPOBOJIUTCA B MUCBMEHHOW (opMe, MpU ATOM HUCHOJIB3YIOTCS O0IIHME KPUTEpUU
oueHuBanud. [Ipm HEoOXOAMMOCTH BpeMsl MOATOTOBKM K OTBETY MOXET OBITh
YBEJIIMYEHO.

JUiss i ¢ OrpaHWYEHHBIMM BO3MOXHOCTSIMH  3JI0POBbSl 10 3PEHHIO
YHUBEPCUTETOM OOECIIEUMBAETCS BBIITYCK U HUCIOJIb30BAHKE HAa YUEOHBIX 3aHATHIX
aIbTEPHATUBHBIX (POPMATOB TMEUYATHBIX MaTepuanoB (KPYNHbIH MWPUPT WK
aynuodaiisiel) a Taxke oOecredrBaeT OOy4arOIIUXCS HaJIeKalUMH 3BYKOBBIMU
CpelcTBaMH BOCTIpOM3BeeHUsT UHPopManuu (IUKTOPOHOB U T.1.). Jomyckaercs
NPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO OO0ydYalleMycs HEoO0XOIuMYIo
TEXHUYECKYIO ITOMOIb. TEKylmri KOHTPOJIb YCIEBAEMOCTH OCYILIECTBISETCA B
yctHOM Qopme. [lpu mnpoBeaeHHMM NPOMEKYTOYHOM aTTecTaluu Mg JIMI C
HapylUIEHUEM 3pEHHsI TECTUPOBAHME MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceoBaHuE IO BOIIPOCAM.

JUiss AuI ¢ OrpaHUYEHHBIMHU BO3MOXKHOCTSMH  3JI0POBbSl, HMEIOIINUX
HapylIEHUs OINOPHO- JBHUraTeJIbHOIO amnmapara MaTepHATbHO-TEXHHUYECKHUE
YCIIOBUSL yHHUBEpCUTETa OOECHeYMBAIOT BO3MOXKHOCTH OECHpEersTCTBEHHOTO
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J0CTyna o0ydaromuxcs B ydyeOHblE MOMEIICHHs, a TakKe NpeObIBaHUs B HUX
(HamMuMe MaHIycOB, MOPYYHEH, pPACIIMPEHHBIX JBEPHBIX IIPOEMOB, JU(TOB;
HaJIMYME CIEUUANbHBIX Kpecel W ApYyrux mnpucrnocodnenuit). Ha ayauTopHbix
3aHATHUAX, a TAKKE NIPU MPOBEACHUH MPOLIETYP TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH
U TPOMEXKYTOUYHOM aTTECTallMM JHUI[AM C OTPAaHMYECHHBIMH BO3MOXXHOCTSMU
3/I0pOBBS, UMEIOIIUM HapyIICHUs OMOPHO-ABUTATEIBHOIO ammapaTta MOTYT OBITh
MPEAOCTABIEHbl  HEOOXOJAMMBIE  TEXHUYECKHE  CpPEICTBA  (IMEpCOHAIbHBIN
KOMITBIOTEP, HOYTOYK WM JAPYTOM TaKeT); JOMyCKAETCs MPUCYTCTBUE aCCUCTEHTA
(accuCTEHTOB), OKa3bIBAIOUIETO OOYYAIOUIUMCS HEOOXOAMMYIO TEXHHUYECKYIO
noMouls (3aHATH paboyee MeCTO, MEepPeABUTATbCA MO ayJUTOPUH, MPOUYUTATH
3amanne, 0hOPMHUTH OTBET, OOIIATHCS C TIPETIOIaBaTEIIEM ).



