[Iporpamma aucrmruivasl "TlpukiagHbie 3aqauu UHTE/UIEKTyalnbHOro aHanu3a AanHbix''; 09.03.04 "IIporpamMmMHuas uHxenepus'.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHetuTyT MH(MOPMAILIOHHBIX TEXHOJIOTHI U MHTEJIEKTYaIbHBIX CHCTEM

&
=
ry
=
- o
4
£
4

pEODRAIDE, Ry
#70 Sp OBATE 5,01 4y Ry
SR
Soehon) PR g

P =

Lt f _f ”— E.A. Typunosa
28 cespans 2025 r.

NOONUCAHO INEKMPOHHO-UUPPOBOI ROONUCHIO

Hp orpaMmMa QqucCouilJinHbI
IpukiagHble 3a1a4y UHTEJUIEKTYATbHOTO aHAIN3a JAHHbBIX

Hanpasnenue noarorosku: 09.03.04 - TIporpaMMHas HH)XeHEPUsI

IMpoduns nogroroku: CoBpemMeHHast pa3paboTKa MPOrpaMMHOro obeceveHuns
KBammdukanus BblITyCKHUKA: OaKanaBp

dopma 0OyueHus:_0YHOe

SI3bIK OOYUYCHUS:_PYCCKUI

T'on Havana oOyueHust Mo oOpa3oBatesibHOM nporpamme: 2025

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky
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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JoreHT, K.H. ['amum3saroB B.H. (kadenpa BeMUCIUTETLHON (DU3UKHU U
MOJIeJIMPOBaHUS (pu3ndecKux npouecco, Otaenenue pusukm), bulatgnmail@gmail.com ; crapimmii HayYHBII COTPYJHUK, K.H.
Koznosa O.C. (HWJI PerynsaropHas renomuka, Hayunslii nentp PerynsatopHas reHomuka), olga-sphinx@yandex.ru ; JOLEHT,
k.H. Jleprep 2.10. (kadenpa MmareMaTHuecKor cTaTUCTUKU, THCTUTYT MaTeMaTHKK 1 MexaHuku uM. H.W. Jlob6aueBckoro),
Eduard.Lerner@gmail.com ; crapmmii npenogasareb, 6/c XaipymH A.®. (kadenpa TeopeTHIeckoil KNOEpHETHKH,
oTAeseHne (pyHJaMeHTalbHON MH(OPMATUKU U MH(POPMaLMOHHBIX TexHosoruit), Alfred. Khairoullin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX C INIAHUPYEeMbIMUI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIIME QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIN npuodperaeMonl KOMIeTeHIINH
[K-4 BiiajieHre HaBBIKAMK MOJIETMPOBAHUS, aHAJIN3A U UCTIOJIb30BaHUS (POPMAJIbHBIX METOJIOB

KOHCTPYMPOBaHHUs IPOIrPAMMHOTO 00eCIIeUeHu s, CIIOCOOHOCTh (DOPMAT30BATD MTPEIMETHYIO
00J1aCTh TIPOrPAMMHOTO IIPOEKTa ¥ pa3paboTaTh creluUKaLMH AJ1s1 KOMIOHEHTOB
[IPOrpaMMHOTO MPOIYKTa

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- OCHOBBI MOJICTMPOBAHUS M AHAJIU3a IPOIPAMMHBIX CUCTEM, pa3pabOTKH, BbISIBICHUS, CIICIU(DUKAIIMN U
yIpaBJieHUs1 TpeOOBAHUSIMU;

- KOHIICTIIIVY ¥ CTPATETuH APXUTEKTYPHOTO MPOSKTHPOBAHKS W KOHCTPYHUPOBAHUS IIPOTPAMMHOTO TIPOAYKTA.

JoKeH yMeTh:

- QaHAJIM3UPOBATh ¥ BBIOMPATh HHCTPYMEHTAJIbHbBIE CPeJCTBA IPOrPaMMHOIO o0ecreueH s, pa3padaTbiBaTh 1
crenpuIMpoBaTh TPEOOBAHMUS.

JlomxeH B1aaeTh:

- HaBbIKaMM UCIIOJIb30BAHHUA METOAOB U UHCTPYMEHTAJIbHBIX CPEACTB UCCIICAOBAHUA ITPOTrPAMMHOIO obecrieueHusI.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.01.02 Juciurivzel (Moayin)" oCHOBHOHN npodheCCUOHATIbHOI
obpazoBaresbHO# porpammbl 09.03.04 "TIporpammvuas uHxeHepus (CoBpeMeHHas: pa3padoTKa MporpaMMHOro odecreyeHus)"
¥ OTHOCHUTCS K AUCIMIUIMHAM 110 Bhioopy dactu OITOIT BO, ¢opmupyemoii yuacTHUKaMu 0Opa30BaTeIbHBIX OTHOIIICHUT.

OcBanBaercs Ha 3 Kypce B 6 cemecTpe.

3. O6beM qUCHATLIHHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBA YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ Npemno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0yuamuxcs

O6m1ast TpyIOEMKOCTh OUCIMTUIMHBI COCTaBIIsAeT 3 3a4eTHHIX(bie) enuHutl(bl) Ha 108 aca(oB).

KonrtaktHas padora - 72 yaca(oB), B TOM YHCJIe JIEKIUK - 36 Yaca(OB), MPaKTHUYECKUE 3aHATUs - 36 yaca(oB), JabopaTOpHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 36 daca(oB).
Koutposns (3auét / x3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCIUILUIMHEL: 3a4eT B 6 ceMecTpe.

4. Conep:xaHue JVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB 1 BUI0B y'-ICGHLIX 3aHATHN

4.1 CTpykTypa n TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOH Pa6o0ThI M0 U CHHUILINHE (MOIYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
1 Tema 1. BBeneHue B MOJIEKYJISIPHYIO OMOJIOTHIO 1 6 4 0 4 0 0 0 4
CEKBEHHPOBaHHUE
2. |Tema 2. OcHOBBI COOPKHM reHOMa 6 4 0 4 0 0 0 4
3 Tema 3. MeToapl aJITOPUTMUIECKON 6 6 0 6 0 0 0 6
6uouH(pOPMATUKH
4. Tema 4. [TpuxnagHsle 3aqa9u OMOMH(POPMATHKI 6 8 0 8 0 0 0 ]
5 Tema 5. OCHOBBHI OMYJISILIMOHHON T€HOMUKHU 6 14 0 14 0 0 0 14
MToro 36 0 36 0 0 0 36

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)
Tema 1. BBeieHne B MOJIEKYJISIPHYIO OMOJIOTHIO I CEKBEHHPOBAHHIE

Xumnueckuii coctas kyieTku. MHpopmanmonnsie monekyiis! (JJHK 1 PHK). Benku - ocHOBHbIE (DyHKIIMOHAJIBHBIE MOJIEKYJTBI
kJyieTku. LleHTpanbHas qorma MosekysnsipHoi 6uonorud. CTpoeHre reHoMa IPOKapUoT U 9YKapyuoT. MaTpuyHbIe IPOLECCH B
KJIeTKe (peruIMKanys, TPAaHCKPUILUSA, TPAHCIIALMA).

Tpu MOKONEHHsI TEXHOJIOTHEI CeKBeHNpOBaHus1. CpaBHUTEIIbHBIN aHAIM3 PE3Y/IbTATOB CEKBEHUPOBAHMUS PA3IMIHBIMU
meronamu. O630p odacTelt IPUMEHEHUs] CEKBEHUPOBAHUSI.

Tema 2. OCHOBBI COOPKH reHOMA

KoHnTtponp kauecTBa U npepapuTeabHast 00paboTKa uTeHHi. Bo3MoXHbIe OIMMOKY PH CeKBEHMPOBAHUH Ha CEKBEHATOPax
[lumina. ®opmarts! ¢aitno Fasta u Fastq. [Tporpammsr FastQC u Trimmomatic.

OLC u DBG - 1Ba OCHOBHBIX MO/IX0/1a K pa3padOTKe aJlrOpUTMOB T€eHOMHOM COOpPKH. [ aMUIIbTOHOBBI 1 DiAJIEpOBHI Iy TH B
rpacdax. TepMuHOIOrKsi reHoMHOU cOOpku. OIeHKa KayecTBa TeHOMHOM cOopku Ha pumepe rporpamm Quast 1 Busco. K-mer
aHaAJIM3 U ero 3HaYeHHe Il KaYeCTBEHHOH COOpPKM IreHOMa.

Tema 3. MeToabl aJropuTMuuecKoil 0MONH( OPMATHKH

BripaBHMBaHME OUOIOTMYECKHX MOCIeN0BaTeIbHOCTEH. THITBI 371eMEHTApHBIX MTPe0OpPa30BaAHUN U PEAAKIIMOHHOE PACCTOSHUE.
MarpuuHoe npejcTaBiieHre BblpaBHUBaHUs. [IoMCcK oNTUMaIbHOrO BhIpaBHUBAHKS METOAOM JUHAMUYECKOTO
nporpaMmupoBanusi. [obanbpHOe 1 JlokanbHoe BelpaBHUBaHKE. [IpocThie 1 addunHbIe mTpadsl 32 ranbl. OcobeHHOCTH
6eJIKOBOro BhlpaBHUBaHMs. Anroputm Blast u ero BapuaHTBhl.

OcHoBHbIe hopmaThl (aiinoB B GMorHGOpPMAaTHKe rociiegoBaTenbHocTeld. PopMaThl ONMcaHUs TeHOMHBIX MHTepBajioB Bed u
Gtf/Gff. ®opmar onvicanvsi BIpaBHUBaHUI KOPOTKUX YTeHU Ha reHoM Sam/Bam. 0-based u 1-based (popmaTsr.

Tema 4. Ilpukaaaasie 3agaun 6nouHGp OpMaTHKH

BeeneHne B TpaHCKPUIITOMUKY. AHHOTAIMsI TEHOMOB (CTPYKTypHas M (pyHKIMOHaIbHasT). CxeMa POTOKOJIa aHAIN3a
1 depeHIManbHON KCIpeccuy reHoB. Busyanusanys n cTaTUCTHYeCKre OCHOBBI aHaIm3a JuddepeHManIbHON SKCIPECCHH.
Ocobennoctu kaptupoBanus uyreHnin PHK Ha reHOM.

BeeneHue B MeTareHoMuKy. AHajM3 NocjenaoBaresbHocTel OakTepuanbHoro reHa pPHK 16S. BUHHUHT B OJTHOT€HOMHOM
CEeKBEHHPOBaHUU. MeTopl KJIacCCU(UKALIMU U KJIaCTEPU3ALMY YTeHUI.

Beenenne B MeAMIIMHCKYIO TeHOMUKY. [IpOTOKOI BBISIBJIEHUSI TEHOMHBIX BAPHAHTOB B 00pasiiax MaleHToB. MeToap!
"HONMMPOBKU" IEPBUYHOTO BblpaBHUBaHUs. [Tonck BapraHTOB (komHr) Ha nnpuMepe Meroga HaplotypeCaller nporpamMHOoro
naketa GATK. ®opmatsl onucanus renomHeix Bapuantos VCF/GVCE.

MonekynspHas ¢unoresetrka. TepMmuHonorus. PopmaT 3amucu (puIoreHeTuYeckux aepesbeB Newick. AIropurMsl
MHOKECTBEHHOT'O BBIPAaBHUBAHUS OMOJIOTMYECKHUX TIOCIIe0BATEIbHOCTEH. MeTOo/Ibl OCTPOSHU S IEPeBbeB (Ha PACCTOSIHUSIX U
JUCKpETHBIE METOBI). Bootstrap-noaaep:xka y3joB Aepesa.

Tema 5. OcHOBBI NOMYJISIMOHHOM re HOMHKH

3akonsl HacenoBanus ['. Menpens. Yacrora ayutenu B omysisiiuu (AF). 3akon Xapau-Baiinoepra (HWE). AccopratuBHOCTh
CKpenuBaHuiA 1 UHOpUAUHT. [TomyIsIMoHHN KO3 (UIMEHT MHOPUIUHTA.

MyTanoHHBI IpoLiecc ¥ YacToTa MyTUpoBaHusl. OOpaTUMble MyTaLlMK M paBHOBECHAs YacToTa ajlieny. HelTpanpHas Teopus
sBosoIy. PaBHOBecue MyTanuii u iperica reHoB.
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Mogens Paiita-®umepa u Mapkosckue nenu. I heKTUBHBIN pazMep NomyIauun. JPheKTs U3MEHEHU s YUCIEHHOCTH
nonyJjsauu. KoanecueHTHas Teopys U KOaJeCLEHTHbIE METO/Ibl BOCCTAHOBJIEHUS NCTOPUU U3MEHEHU sl YUCIEHHOCTH
noryJsiin. Kitaccudaeckuii, 06001mEHHbIN 1 bafiecoBCKUi cCKalaiH.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eceYeHHsI JJIsi CAMOCTOATEJbHONH PAa60ThI 00yJaIOIUXCS M0
U CIHILTIHE (MOIYJIIO)

CamocrosTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesbHast padoTa MoApasAeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yUAIOIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHMIUINHBL, TaK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMoCTOsTeNbHOM paboThl 00yJaloIrecs: YATAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHuzalys CaMOCTOSITENILHOW padoThl 00YYaIOIIMXCs perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JEKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOYASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHUs] 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielMITETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXK/ISH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepctBa oopasopanust Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTHBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIKX YUeOHbIX 3aBeICHUN"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkcKuii)
(penepanbubIil yHUBEpCUTET"

IpaBuia BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IpuBoskckuil) (peaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE aKkThl Kazanckoro (IIpuBosskckoro) enepaibHOrO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUILIUHE (MOIYJIIO0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS ceayoas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUJeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITU;

- MeXaHU3M (POPMUPOBAHUSI OLIEHKU O JUCHUILIMHE (MOIYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS | IIPOLIEAYPHI OLIEHIUBAHUS IS KKIOTO OLICHOYHOT'O CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uast TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB O AUCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIPpeToaracT u3y4eHrue OCHOBHOM 1 JOMOTHUTEIBHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OYYalOIIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 000MX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOOGHaﬂaTCHHMI/I;

- B evaTtHoM Buzie - B Hayunoit 6u6imoteke uM. H.M. Jlo6aueBckoro. O0yvarompecst HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKIUM OMJIETaM B COOTBETCTBHH C MPABHJIAMU IOJIb30BaHus HaydHoi OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYITHbI AJUCTAHIIMOHHO U3 J'I}O60ﬁ TOYKHU IIpU BBEACHUN O6y‘lal()1Lll/lMCﬂ CBO€TO JIOTMHA 1 IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DieKTpOHHBIA yHUBepcuTeT" . [1pn MCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBbITh YKOMILJIGKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM IUTepaTypsl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yucia Jiuil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeueHb OCHOBHOM M IOTIOJHUTENIBHON Y4eOHON IUTEPATyphl, HEOOXOIUMO IS OCBOSHUS JUCLMIUTMHBL (MO/LYJIsT), HAXOAUTCS

B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOY ¢
paBooOIaJaTe MK SJIEKTPOHHBIX M30aHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmuorekn KOY.

SAEKTPOHHBH
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8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

Online-Buzyanmuzatop aepeBbeB iTOL - https://itol.embl.de/

Anroputm Blast -

https://blast.ncbi.nlm.nih.gov/Blast.cgi

IIpoekT renomuoi anHoTanmu Ensembl - https://www.ensembl.org/index.html

ITpoekTt renomuon anHotanuu Gencode - https://www.gencodegenes.org/

CrpaBounmk o Bedtools - https://bedtools.readthedocs.io/en/latest/index.html

9. MeToandecKne yKa3aHHSA VIS 00yJAIOMIXCS 10 0CBOEHHIO JUCIUIIAHBI (MOTyJIsT)

Buj pador

MeToanueckue peKoMeHaamnu

JIEKLIANA

B xope JIeKIIMOHHBIX 3aHSTHI TOJIE3HO BECTH KOHCIIEKTHPOBaHUe yueOHOro Matepuaia. [IpumMure K cBeJeHHIO
crenyoye pekomenaarmu: Obpainaiite BHIMaHHe Ha KaTeropuu, (hopMyJIMPOBKH, PACK PHIBAIOIINE COAEPKaHNE
TEeX WJIM NHBIX SIBJIEHUH U MPOIIECCOB, HAyYHbIE BHIBOBI M PAKTUIECKIE PEKOMEHAAINH, TIOJIOKUTEIBHBII OITBIT
B OpaTOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pa0OUMX KOHCIIEKTAX I0JIsl, Ha KOTOPBIX JeJIaTh TOMETKH 13
PEKOMEH/I0OBAaHHOM JIMTEPATYPHI, AOTIOJHSIONINE MaTepUall MPOCIYIIAaHHOM JIEKLIUH, a TAKXKe MOJUYepKUBAIOIINE
0co0yI0 BaKHOCTb T€X MJIM MHBIX TEOPETUUECKUX MOJIOKEHUH. 3aJaBaTh MPENoAaBaTellio yTOUHSIONIHE BOTIPOCH C
LIeJbIO YSICHEHHSI TEOPETHUECKUX TTOJIOKEHUH, pa3pelleH s CIOPHBIX CUTYalHi.

MPaKTUYECKHE
3aHATUA

B Xozie MOATrOTOBKY K CEMUHApaM U3Y4UTb OCHOBHYIO JIMTEPATYPY, O3HAKOMUTLCS C JOMOJIHUTEIBHOM
ﬂHTCpaTypOﬁ, HOBBIMU l'ly6J'II/IKaLII/IHMI/I B IEPUOJUYECKUX U3JAHUAX. HpI/I 9TOM Y4Y€CTb PEKOMEHAAIINN
npernioziaBaTesisi 1 TpeOoBaHuUs y4eOHOil mporpammel. [JopaGatbiBaiiTe CBOM KOHCIIEKT JIEKLIMH, AeJias B HEM
COOTBETCTBYIOLINE 3alIUCH U3 JIUTEPaTypPbl, PEKOMEHJOBaHHOH NperoiaBaTeieM U IPeAyCMOTPEHHON y4eOHOM
nporpamMmoii. I1oAroToBbTe TE3MCHI A1 BHICTYIIEHUIT IO BCeM y4eOHBIM 3 BOIPOCcaM, BBIHOCHMBIM Ha CEMHHAP.
T'oToBsich K HOKIamy WK pepepaTUBHOMY COOOIIEHHIO, OOpaIaiiTech 3a METOIMYECKOH ITOMOIIBIO K
npenogasaTesio. COCTaBUTh IUIAH-KOHCIIEKT CBOETO BRICTYILIEHU . [IpogymMaiite mpuMeps! ¢ Lesblo o0ecrieueH s
TECHOM CBSI3M M3Y4aeMOH TEOpUH C peasbHOM k13HbI0. CBOEBPEMEHHOE M KAUECTBEHHOE BBHIMIOJIHEHUE
CaMOCTOSITENILHOW paboThl Ga3UpyeTcst Ha COOMONCHNH HACTOSIIIMX PEKOMEHIAMI U U3yUYeHUH
PEKOMEH/I0BaHHOM JuTepaTypbl. OOYYaIOINIACs MOKET JOMOJHUTD CITHCOK UCTIONIB30BAaHHOMW JIMTEPATY Ph
COBPEMEHHBIMU UCTOYHUKAMU, HE NIPEACTABJICHHBIMU B CITUCKE peKOMeH}IOBaHHOﬁ JIMTEPATYpPHI, U B Hafleeﬁ].L[eM
HCIT0JIb30BATh CO6CTBCHH])IC MOoAroTOBJICHHBIC y‘{C6HLIC MaTe€pHraJibl IPU HAITMCAHUHN KYPCOBBIX U JUITJIOMHBIX
paodor.

CaMoCTOSI-
TesbHas padoTa

I'naBHas 3agava Kypca HarpaByieHa Ha (pOPMUPOBAHNE CHCTEMHBIX HABBIKOB, YMEHUI ¥ 3HAHUH O IPHOPUTETHBIX
JOCTIKEHHMSIX OMOJIOTMUYECKMX HAYK M MX KOMIUIEKCHOTO HCIIONb30BaHMS B 00JIaCTH MEAMIIMHBI M (DapMaKOJIOTHH.
Paboty c nmuteparypoil pasymMHee HauMHATh ¢ pa3dopa MaTeprana, N3JI0KEHHOTO B JIEKIMX. [Ijis mydimero
YCBOEGHUsI MaTepuasia MpeinodTUTesbHee 1moce Jekuun 3aTpaunBaTh 20-30 MUHYT Ha pacCMOTpEeHHe
M3JI0’KEHHOTO MaTepralla, OTMEeYasl MeCTa, BBI3BIBAIOIINE BOITPOCH! WJIM COZIEPXKAIINe HEMOHSTHBIN TEKCT.
Bompocsl, KoTOpble TpeOYIOT JOMOJHUTENPHOTO YTOUHEHHS, MOKHO Pa300paTh, UCTONb3Ysl YIEOHUKY WIIH
oOparuBIIMCh K Tperiogasareio. C 1espio yriryOeHus 3HaHUH 10 U3y4aeMOMy BOIIPOCY TpeOyeTcst
WCTIOJIb30BATh: PEKOMEH/I0OBAHHYIO JINTEPATYPy U UHTEPHET.

3a4€T

ITpu noAroToBKe KaxAblil CTyAEHT JIOJKEH HauaTh C O3HAKOMJIEHHSI C IUIAHOM 3aHSATHUS, KOTOPBIN OTpaxaeT
cofiepKaHue NpeUI0AKeHHON TeMbl. TIaTesIbHOe MPOIyMbIBaHHUE U U3yUEHUE BOIIPOCOB IJJaHA OCHOBBIBACTCS Ha
npopadoTKe TeKyLIero MaTepraia JeKLKY, a 3aTeM U3ydeHus1 00s3aTeNIbHOM 1 AOTIOJIHUTEIILHOM JINTepaTyphl,
PEKOMEH/IOBAHHOM K JaHHOH TeMe. Bce HOBbIe MOHATHSA M0 U3y4aeMoil TeMe He0OXOAUMO BBLyYHUTh HAU3YCTh U
BHECTH B I[JIOCCApHid, KOTOPBI 11e1ecO00pa3HO BECTH C CAMOT0 Havasla M3yYeHHs Kypca.

10. ITepevens nH(G OPMAIUOHHBIX TEXHOJOTHII, HCMOJb3yE€MBIX PH 0CYIIECTBJIEHAN 00Pa30BaTeJLHOTO MPoIecca
1o TUCIHHILIIHE (MOIYJI0), BKJIHYAs NepedeHb MPOrPpaMMHOTO o0ecrnedeHnst 1 HH(pOPMANMOHHBIX CIIPAaBOYHBIX
cucreM (MpH HEO0X0MMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca MO JTUCIUTUIIHE
(Momym0), BKJTI0Yast IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei mporpaMmme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHS 00Pa30BaTeJLHOTO
npouecca no AUCHumInae (MoI1yJIr0)
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).
KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

12. CpeacrBa ajlantanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0ONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl 1 TEXHOJIOTMH, 06)161"1310]].[146
BOCHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBaAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCUU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoO0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TSI Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4veCTBa, MNPEAYyCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIIPUHUMATD OJHY M TY ke MH(OPMAaIHIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHE MTPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (DOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Jyis Tiepeaadyr MHGOpMaIi, OPraHU3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI 151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTHI UL OpraHnu3atn (1)OpM TEKYyHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYaIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIMH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOM MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAUMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENIBHOCTY BBICTYIUIEHUST 00YYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 09.03.04
"TIporpammHas uHxeHepus'" 1 poduimo noarotoky "CoBpeMeHHast pa3padoTKa MporpaMMHOro odecrieyeHus "
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.01.02 Ilpuxaaduvie 3a0auu UHMEANEKMYANbHO20 AHAAU3A
OaHHbBIX

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue nogrorosku: 09.03.04 - IIporpamMmuasi UHXeHepus

IMpocunb nogroroBku: CoBpemMeHHas pa3pabOTKA MPOrpaAMMHOr0 obeceYeHuns
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Yacosckux, H. 10. Brnonndopmarnka : yqe6nuk / H. F0. Hacosckux. - Mocksa : '90TAP-Menua, 2020. - 352 c. - ISBN
978-5-9704-5542-5. - Tekcr : anextpoHssii // SBC 'KoncynbraHT cryaeHTa' : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970455425 .html (nata o6pamenus: 10.09.2025). - Pexxum nocryna : mmo
TIOATIHCKE.

2. TIpyHIMIIBI ¥ METO/BI OMOXMMHUM M MOJIEKYJISIPHOM Ouosioruu : yueOGHoe nocodue / moy penakuuen K. Yucon, Ix. Yonkep ;
nepero ¢ anrmiickoro T. I1. MoconoBoit,E. 10. Bosenek-PenieTHsik. - 3-e uza. - Mocksa : Jlabopatopust 3nanui, 2020. - 855
c. - ISBN 978-5-00101-786-8. - Tekcr : anektpoHHsiii // JIaHb : aneKTpoHHO-OMOIMoTeYHas cucrema. - URL:
https://e.Janbook.com/book/151579 (narta o6pamienus:: 10.09.2025). - Pesxum noctyna: 1uisi aBTOpU3. MOJIb30BaTENEH.

3. Ilessnep, I1. Anropurmsl 6nonHpopmatuku / I1. Ile3uep, @. Komno; nep. ¢ anria. U. JI. Jliocko. - Mocksa : [IMK Ilpecc,
2023. - 682 c. - ISBN 978-5-93700-175-7. - Texkcr : anekrponnsiii // DBC 'KoHcynpranT cryznenra’ : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785937001757.html (nara o6pamenus: 10.09.2025). - Pexxum nocryna : mmo
TIOATIHCKE.

4. No6psik I1. B. Python. 12 ypokoB ast HaunHaomwx. - (s Haunnaomwmx) / I1.B. Jo6psik. - Cankt-IlerepOypr :
BXB-Iletepoypr, 2024. - 272 c. - ISBN 978-5-9775-1799-7. - URL.: https://ibooks.ru/bookshelf/396465
(https://ibooks.ru/bookshelf/396465/reading) (nata obpamenusi: 10.09.2025). - TekcT: 3JIeKTPOHHBIN.

5. Cazanasen @. C# 11 u .NET 7.0: I1ep. c anrn. / ®@. Cazanasen. - Cankr-Iletep6ypr : BXB-IletepOypr, 2024. - 288 c. - ISBN
978-5-9775-1966-3. - URL: https://ibooks.ru/bookshelf/396462 (https://ibooks.ru/bookshelf/396462/reading) (nata
oobpamienusi: 10.09.2025). - TekcT: 31eKTPOHHBII.

JomnmoJHUTEILHAS IUTEpATypa:

1. BuorexHonorus : yuyeOnuk / og pen. B. A. KosonsizHoit, M. A. CamotpyeBoii. - Mocksa : [90OTAP-Menua, 2025. - 384 ¢. -
ISBN 978-5-9704-8839-3. - DnexkrpoHHas Bepcusi foctynHa Ha caiite DBC 'KoHcysbraHT cryaenTa’ : [cait]. URL:
https://www.studentlibrary.ru/book/ISBN9785970488393.html (mara odpamenus: 10.09.2025). - Pexum noctymna: mo HofaIucKe.
- TekcT: 3NeKTPOHHBIH

2. Cy66otuna, T. H. MonekyinsipHasi Onosiorusi u renHas ntkeHepust : npaktukym / T. H. Cy66otuHa, I1. A. Hukonaesa, A. E.
XapcekuHa. - KpacHosipek : Cu6. denep. yH-T, 2018. - 60 c. - ISBN 978-5-7638-3857-2. - Tekcr : anekrpoHHbIA. - URL:
https://znanium.com/catalog/product/1032111 (nara obpammenus: 10.09.2025). - Pexxum goctyna: no noanmcke.

3. Yacosckux, H. 0. Buonndopmarrka : yaebHo-Metomudeckoe nocodue / H. F0. Yacosckux. - Tomck : Cuol’ MY, 2015. - 109
c. - Tekct : anexkTpoHHbIi // JIaHb : 37eKTpoHHO-O0MOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/105971 (nata
ooparenus: 10.09.2025). - Pexxum goctyna: ajist aBTOPK3. MOJIb30BaTe ek,

4. NGS: BBICOKOIIPON3BOMTEIbHOE CeKBeHHpoBaHue : MoHorpacus / [I. B. Pedpukos, 1. O. Kopocrun, E. C. [llyouna, B. B.
WnpuHcknii ; mox penakiumeit 1. B. Pebpukoa. - 6-¢ uzf. (311.). - Mocksa : JlabopaTtopus 3Hanui, 2024. - 235 c. - ISBN
978-5-93208-671-1. - Tekcr : anexTpoHHSIH // JIaHb : 351eKTpOoHHO-OMbIMoTewHas cuctema. - URL:
https://e.lanbook.com/book/387620 (nata obpamenus: 10.09.2025). - Pexxum joctyna: Uist aBTOpU3. TOJIb30BATEIIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.01.02 Ilpuxaaduvie 3a0auu UHMEANEKMYANbHO20 AHAAU3A
OaHHbBIX

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 09.03.04 - IIporpammuasi UHXeHepus

IMpocunb nogroroBku: CoBpemMeHHast pa3pabOTKA MPOrpaAMMHOr0 obeceYeHuns
KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

Crpannna 9 u3 9.
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