IMporpamma auctuiias! "Perynsaropaas renomuka'; 06.04.01 "Bruonorus”.
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IMporpamma auctuiias! "Perynsaropaas renomuka'; 06.04.01 "Bruonorus”.

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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IMporpamma auctuiias! "Perynsaropaas renomuka'; 06.04.01 "Bruonorus”.

IIporpaMmy AUCHMIUTHHBL pa3padoTaii(a)(u): CTapiivii HayYHbI cOTPYyAHUK, K.H. Kosznosa O.C. (HNJI MonekysipHast
Bupycosnorus, IHcTuTyT pyHAameHTanbHOi MeauimHbl 1 6uosorun), OlSKozlova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
IIK-1 ["0TOB MCHONIB30BATh MOJTyYSHHbIE OMOJIOTMYECKHE 3HAHKS Y 3HAHUSI CMEKHBIX HaYK,

HOpPMaTUBHBIE JOKYMEHTBI I10 OPTaHU3aLIK 1 IPOBE/ICHNIO0 HAYYHO-HUCCIIEI0BATEIbCKUX U
(W) TPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX PaboT B POECCHOHANBHON AESTEILHOCTH B
COOTBETCTBUU € MPOpUIEM IIPOrpaMMbl MArUCTPaTyPhI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- OCHOBHbBIC IPUHIHUIIBI PA3JINYIHBIX TEXHOJIOTUI BBICOKOIIPON3BOAUTEIILHOTIO CEKBEHUPOBAHW A, UX BO3MOKHOCTH,
NpenuMyeCTBa 1 HEAJOCTATKN

JloKeH yMeTh:

- IPaBWJIbHO BBHIOMPATh M MCIOJIL30BaTh METOIbl OMOMH(pOPMATHUECKOW 00pabOTKU pe3y/IbTaTOB CEKBEHHPOBAHUS
HYKJIEMHOBBIX KHCJIOT

JlomxeH Bl1afeTh:

- 6a30BbIMH HaBBIKAMK PAabOTHI B KOMAHAHOU CTpoKe Linux, B TOM 4KCIie Ha yIaIEHHBIX cepBepax

JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

- KOPPEKTHO ITAHUPOBATh SKCIEPHUMEHT IO MCIOJIb30BAHUI0 METOOB BBICOKOIIPOM3BOIUTENFHOTO CEKBEHUPOBAHUS
- MPaBWJIbHO TIOAOMPATH YCIIOBHS M TTapaMeTphl IOATOTOBKY OUOTMOTEK HYKJIEMHOBBIX KUCIIOT TSI CEKBEHUPOBAHHUSI

- UCIIOJIb30BaTh COBPEMEHHbIE METOIb 0OPaOOTKH Pe3y/IbTATOB CEKBEHUPOBAHUS AJIsl PEIeHHs IMMPOKOTo Kpyra
9KCIEePUMEHTAIbHBIX 3a/1a4

2. MecTto nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJioueHa B pasaen "b1.B.JIB.05.01 Juciurivael (Moayin)" oCHOBHOHN npogheCCUOHAIbHOI
obpazoBaresbHOH porpammbl 06.04.01 "Bronorus (I'eHeTHYECKIe TEXHOJIOTHI)" M OTHOCHUTCS K TUCITUILIMHAM IO BHIOODY
yactu OITOII BO, ¢opMupyemoii ydacTHIKaMHu 00pa30BaTeIbHbIX OTHOILICHHUH.

OcBauBaercsi Ha 2 Kypce B 3 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydaImuxcst

OO01as TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIeT 4 3aueTHbiX (bie) enunuil(bl) Ha 144 yaca(oB).

KonrtaktHas padora - 48 yaca(oB), B ToM urciie Jiekiuu - 20 yaca(oB), MpakTHYeCKue 3aHATUs - 28 yaca(oB), JabopaTopHbIe
padorthI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - O yaca(oB).

CamocrositesibHast pabota - 78 daca(oB).
KouTposns (3auét / x3amen) - 18 vaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: K3aMeH B 3 ceMecTpe.
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ITporpamma mucnuruiunsl "PerynsaropHad resomuka”; 06.04.01 "buonorua".

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pa3pesbr mucuumnimmb / Ce- |Texuun,Texuun|lIpakra-[lIpaktu-/lagopa-/laGopa-| TeJb-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. OCHOBHBIE TEXHOJIOTUH
| [BbicOKONPON3BOAUTENBHOTO CEKBEHMPOBAHMUS. 3 g 0 6 0 0 0 20
[ToaroroBka GUOIMOTEK HYKJIEMHOBBIX KHCIIOT.
Tema 2. Ba3oBble aJIrOPUTMBI aHATHU3a JAHHBIX
2. [BBICOKONIPOM3BOJUTENILHOTO CEKBEHUPOBAHHUS. 3 4 0 6 0 0 0 20
3. Tema % Buoundopmaruieckue MeTopl 00paboTKU 3 4 0 8 0 0 0 20
grenunt JHK.
Tema 4. buonnpopmarueckne MeToapl 06paboTKN
4 |yrenuit PHK (xTHK). 3 4 0 8 0 0 0 N
lToro 20 0 28 0 0 0 78

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)

Tema 1. OcHOBHbBIE TE€XHOJOTHH BHICOKOIIPON3BOIUTENHHOT0 ceKBeHupoBanus. Iloaroroska 6ubanoTex
HYKJECHHOBBIX KHCJIOT.

TexHoMOrMM ceKBEHUPOBaHUS: MeTo[ 00pbiBa Lienu (1o CoHrepy), MMPOCEKBEHUPOBAHKE, CEKBEHUPOBAHHE MYTEM CHHTE3a C
oOpaTuMbIM TepMuHIpoBaHKeM (Illumina), MOIYIPOBOIHUKOBOE CEKBEHUPOBAHKE, CEKBEHUPOBAHKE ITyTEM JIMTHPOBAHUS,
CEKBEHMPOBAHHUE eJUHIYHON MOJIEKYJIBI (CEKBEHHPOBAaHHE TPEThero nokoseHus ). Cepsl NCMONIb30BaHUSA
BBICOKOITPON3BOJUTEILHOTO CEKBEHUPOBAHHMS (T€HOMHBIN aHAIN3, 1I€JIEBOE MEPECEKBEHNPOBAHNE )15 TIOUCKA MYTaIWH,
METareHOMMKa 1 TPaHCKPUIITOMUKA). Beicokonpon3BoanTeIbHOE CEKBEHNPOBAHIE B METULIHE.

OCHOBHBIE METOJIBI Pa0OTHI C HYKJICMHOBBIMU KUCTIOTaMu. TexHUKa 6e30IacHOCTH MPH padoTe B MOJIEKYJIIPHO-TEHETUIECKOM
nadoparopuu. 3HAKOMCTBO ¢ MeTofamu Beienenus reHomuoi [JHK (Bernenenne [JHK u3 ki1eTok 1 TKaHe#, KOHTPOJIb
kauectBa JIHK). O630p 3kcniepumeHTanbHBIX Tpotieayp noarorosku [JJHK 6ubmmorek ajisi ceKBeHUpOBaHUS Ha Tiatopme
Ilumina (cekBeHarop MiSeq).

Beienenue JJHK u3 6akrepuainbHoil Kyabtypsl. [loaroroka 6udnuorexku JHK mis cekBeHnpoBanus Ha ruiatgopme Illumina
(pparmenTanms, penapanys KOHIOB, aICHUIMPOBAaHUE, IMTUPOBAHKE, OYUCTKA). AMIUTM(MUKALHS, OYUCTKA IT0CIIe
aMIUT(UKALIK 1 OLIEHKa Ka4ecTBa TeHOMHOM OMOIMOTEKH. 3HAKOMCTBO C TIPOLIECCOM 3aIlyCKa CeKBEHATOpa.

Tema 2. BazoBble aIropuT™Mbl AHAJAN3a JAHHBIX BHICOKONPOU3BOANTEJLHOT0 CEKBEHIPOBaHUS.

OcHoBHbIe (hOpMAaTHI TaHHBIX, HCIOJIB3yEeMBIE TIPU aHAIN3E Pe3yabTaToB cekBeHnpoBaHus. [[Ikana Phred u monstue Q-score
Kak 0a30Bast XapaKTepUCTUKA KaYeCTBa MPOYTEeHHs HYKIeOTHI0B. OCHOBHbIE TPUYMHBI OITMOOK MPH YTeHUH. TUMOBbIE CXEMBI
paboTsl 0 00paboTKe pe3y IbTaToB cekBennpoBaHus. 3HakoMcTBO ¢ OC Linix u yaaneHHoi padotoit Ha cepsepe. [TpoBepka
kauectBa npourenuii JHK Gubnuorek (mporpamma FastQC).

Tema 3. Buonncgopmarnyeckne metoapl 0o6padoTkn uyrenni [THK.

Beenenue B aropuTMBbI TeHOMHOM OMOMH(OPMATHKH, OHATHE CIIOKHOCTH aIrOpuTMOB. Kateropnu kadecTsa reHOMHBIX
cbopok. OcHOBHbIE mporpammel cOopku reHoma de novo: Velvet, Ray, Spades, Platanus, Meraculous, Masurca.

INousitue BripaBHuBanus yreHnii JJHK Ha pecdepeHcHBIil reHoM. PopmaThl (haiijioB ¢ pe3ysibTaTaMu BhipaBHUBaHUsI. [Tonck
OJJHOHYKJICOTH/IHBIX BAPUAHTOB B reHoMe. VIcrosnb30BaHye porpamm Jis BelpaBHUBaHus1 Bowtie, Bowtie2, BWA, hisat2.
3HAKOMCTBO C MTaKETOM IPOrpamMm yist paboThl ¢ (haiiylaMy BRIpaBHUBaHUsT Samtools.

AHHOTaIMs TEHOB B OaKkTepuabHOM reHome. PaGoTa ¢ mporpaMmamu MovcKa reHOB B FeHOMax yKapuoT Augustus U Braker.
Tema 4. Buonncgopmarnueckne metoapl oo6padorkn yrennii PHK (x/IHK).

OcHoBHbIe chepsl rcnonb3oBanus cekBeHnposannuss PHK 1 TunoBbie 3a1a4n, penraemele ¢ MOMOIIBIO JaHHOH TEXHOJIOTHH.
TunoBas cxema paboTh IO aHATM3Y AU GEePEHIMATFHON IKCIIPECCHU T'eHOB B OTBET Ha CTpecc. AHAIM3 aJIbTEPHATHBHOTO
crutaiicuara c ucrnonb3oBanneM PHK-urennii. OcHoBHBIE HarpaBieHus rcnonb3oBanusi PHK-urenwii 11t opranusma 6e3
pedepeHcHoOro reHoma.
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IMporpamma auctuiias! "Perynsaropaas renomuka'; 06.04.01 "Bruonorus”.

KaprupoBanne PHK-utennii Ha pecepeHCHbIN FeHOM € MCIIOJIb30BaHUEM CTPYKTYPHOH aHHOTAIMY C TIOMOIIbI0 Habopa
“HCTpyMeHTOB "tuxedo tools": tophat, cufflinks, cummeRbund. AnpTepHaTHBHBIE TOAXOIbI K MOACUETY AUD(hEpEeHIINATBHOI
9KCIpeccuy (BbIPaBHUBAHUE, MOACYET YKCIa YTEHUI Ha TeH, CTAaTUCTUYECKUe MaKkeThl cpelbl R 11 BeIABIeHUA

v depeHIaIbHO SKCIpecchpyronmxcst reHoB). Coopka TpaHcKpumTomMa de novo ¢ MoMOIIBI0 porpaMmbl Trinity u
MpoBepKa KavyecTBa cOOPKH (KapTHpOBaHKUE YTEHHH, IONCK OeJIKOB B pedhepupyeMoii 6a3e JaHHBIX, OLIEHKA TOJHOTH COOPKH
niporpamMmoii Busco). CTpyKTypHast aHHOTAIUsI COOPKU: TTOMCK OTKPHITHIX PAMOK CUMTHIBAHMS ab initio ¥ MO TOMOJIOTHA
(nmporpamma Transdecoder). dyHKIMOHaNIBHAS aHHOTALUs cOOpKY MporpamMmoint Trinnotate. KapTupoBanue ureHnil, mojicuér
9KCIIPECCUOHHOIO CUTHajIa TPaHCKPUNITOOPUEHTHPoBaHHOM porpammoit RSEM, BeisBneHue quddepeHnuaabHO
9KCIIPECCUPYIOLIUXCS TPAHCKPUITOB € TIOMOIIIBIO CTaTUCTUYecKOro Meroja edgeR. dyHkImoHaIbHAA aHHOTALMS
JugdepeHIaIbHO IKCIPECCUPYIOIINXCS TPAHCKPHIITOB.

5. IepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa60ThHI 00yJalOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJHIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenbHast paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesIbHas paboTa 00yYaloMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM paboThl 00YYalOIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHMsI, HATIPABJIEHHBIE Ha 3aKPeTUIeHNE 3HAHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUTUINHE.

OpraHu3aiys CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anyK U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPA/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero odopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/IeHII "

VYcraB (eepanbHOro rocyIapcTBeHHOI0 aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCK M)
(penepanbHbIil yHUBEpCUTET"

[paBua BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHS BBHICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHnckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/ OLIEHOYHBIX CPe/ICTB M0 TUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOYHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETCHIIMH [IAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTepHH OlleHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS ¥ TIPOIIEAYPHI OIIEHIUBAHUS JITS KaKIOTO OICHOYHOTO CPEe/ICTBA;
- KpUTEpHHU OLIEHWBAHUS TSI KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MMPEeAbABIIAEMBIC K HeﬁCTBHHM 06yqa10umxc51, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe TUCIMIUTMHBL (MOJIYJIs) TIPEAToJIaracT u3y4yeHue OCHOBHOM 1 JIOTIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlntepartypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHMH 3aKTI0YeHHBIX KPY 10oroBopos ¢
MPaBOO0JIAATENISIMHU;

- B mevyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPAaBHJIaMK TIOJIb30BaHUsI HaydHO! OHOINOTEKON.

3AE
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

A quality control tool for high throughput sequence data - https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
SPAdes 3.13.0 Manual - http://cab.spbu.ru/files/release3.13.0/manual.html
Trimmomatic: A flexible read trimming tool for Illumina NGS data - http://www.usadellab.org/cms/?page=trimmomatic

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor

MeToanuyeckue peKOMeH AU

JICKOKN

B xo0j1e JIEKIIMOHHBIX 3aHSTHI MOJIE3HO BECTH KOHCIIEKTUPOBaHKEe yueOHOro Matepuaa. [IpuMute K CBEICHUIO
cneayoie pekoMenaanuu: OOpaiainTe BHUMaHKUe Ha KaTeropuu, (GOpMYITUPOBKH, PACKPBIBAIOIIIE COfIepKaHue
TEX WJI UHBIX IBJIEHUI U MPOIIECCOB, HAYYHbIE BHIBO/bI M PAKTUYECKHE PEKOMEH/IAIINH, TIOJIOKUTEBHBII OITBIT
B OpPaTOPCKOM MCKYcCTBe. JKeaTebHO OCTaBUTh B PaOOUMX KOHCIIEKTAX MMOJIsI, Ha KOTOPBIX JIEJIaTh IOMETKH U3
PEKOMEH/IOBAHHOM JIMTEPATYPBI, JOTOJHSIONIME MAaTEPUAI IPOCITYIIAHHON JIEKIIUH, a TAKXKE MMOJUEPKUBAIOIINE
0CO0YI0 BaKHOCTb TEX MJIA MHBIX TEOPETUUECKUX MOJIOKEHUIT. 3aqaBaTh MPENOAABATEI0 YTOYHSIIOIHE BOPOCHI C
LIEJTbIO YSICHEHHSI TEOPETUUECKUX MOJIOKEHUH, pa3pelleHns CIIOPHBIX CUTYAIIU.

IMPaKTUYIECKUE
3aHATHA

B xone moAroToBKM K CEMHHAPaM U3YYUTh OCHOBHYIO JIATEPATYPY, O3HAKOMHTBCS C ZOTIOITHUTEILHON
JIMTEpaTypoi, HOBBIMH ITyOIMKALMAME B IEPHOANYECKUX U3IAHUSX: KypHANIax, ra3eTax u T.4. [1pn aToM ydecTsb
PpEeKOMeH/IaluK TperojaBaresis U TpeboBaHus yueOHO# nporpaMmbl. JlopaGaTeiBaiiTe CBOW KOHCIEKT JIEKIIHH,
Jienasi B HeM COOTBETCTBYIOLIME 3aIUCH U3 JIUTEPaTyphl, pPEeKOMEHIOBaHHOH IpernoiaBaTesieM U MpeLyCMOTPEHHON
yueOHol nporpammoit. [10AroToBbTe Te3UCHI [Tl BBICTYIIEHHUH 110 BCEM Y4eOHBIM 3 BOIPOCaM, BHIHOCUMBIM Ha
cemuHap. ['0TOBSICH K JOKJIady WM pepepaTUBHOMY COOOIIEHHIO, O0paliaiiTech 3a METOIMYECKOH TIOMOIIBIO K
nperiopaBateio. COCTaBUTh IIAH-KOHCIIEKT CBOETo BHICTYIUIeHHU . [Ipogymaiite mpuMeps! ¢ Liebio oOecreueHust
TECHOM CBSI3M M3Y4aeMOH TEOPUH C PeasbHOM K13HbI0. CBOEBPEMEHHOE M KAUECTBEHHOE BBHITIOJIHEHUE
CaMOCTOSITEJILHOI pabOTHl Ga3upyeTcst Ha COOMIOAEHNH HACTOSIINX PEKOMEHIALMI 1 N3YYeHUH
PEKOMEH/I0BaHHOM JuTepatypbl. OOYJAIOIIUIIC MOKET JOMOJHUTD CITUCOK MUCIIOIb30BAHHOM JIMTEPATYPbI
COBPEMEHHBIMU HCTOYHHMKAMH, HEe ITPEeJICTABICHHBIMH B CITUCKE PEKOMEHI0BAHHOM JINTEPATYpPHL, U B JaJbHEHIIeM
HCIIOJIb30BaTh COOCTBEHHBIE TIOrOTOBJIEHHbIE YUeOHbIe MAaTepHAIIbI IIPH HAIIMCAHUM KYPCOBBIX 1 JUIUIOMHBIX
paodor.

€aMoCTOsI-
TeJibHas padoTa

I'maBHast 3ajaya Kypca HarpapJieHa Ha (DOPMUPOBaHME CUCTEMHBIX HABBIKOB, YMEHHI U 3HAHUIA O IPUOPUTETHBIX
JOCTHKEHHSIX OMOJIOTMUECKUX HAYK U MX KOMIUICKCHOTO MCIIOJIb30BaHMSI B 00JIACTY MEAMIMHBI M (papMaKOJIOTUH.
Paboty c nuteparypoii pasymHee HauMHATh ¢ pa3dopa MaTepraa, U3JI0KEHHOTO B JIeKLMIX. [ljis tydiero
YCBOEHMS MaTepuaa npeanouTuTe bHee nocie JieKuuu 3aTpaunBath 20-30 MUHYT Ha pacCMOTpeHue
U3JI0)KEHHOTO MaTepualia, OTMedasi MeCTa, BhI3BIBAIOIIUE BOPOCHI WM COJICPKAIIUE HETIOHATHBIN TEKCT.
Bormpockl, KoTopbie TpeOYIOT AOMOJHUTEILHOTO YTOYHEHH I, MOKHO pa300paTh, UCIOJIb3Ysl YUeOHUKH WA
oOparuBIIMCh K TpenogaBarenio. C 1esplo yriryOieHus 3HaHUH 10 U3y4aeMoMy BOIIpOCY TpedyeTcst
UCIIOJThb30BaTh: PEKOMEHIOBAHHYIO JIMTEPATYPy U HHTEPHET.

9K3aMCH

DK3aMeH C BBICOKON 0aJTbHO-PEHTHHIOBOW OLIEHKO BBICTABIISIETCS CTYACHTY, €CJI OH CBOOOIHO OPUCHTUPYETCS
B OCHOBHBIX MOHSTHSIX, ONPEASNICHUSIX ¥ BBIBOJAX JAHHOTO MPEeMeTa, YETKO IPEACTABIISAET OCHOBHBIE,
OUOTEXHOJIOTMYECKUE TIPOLIECChl, BO3MOXHOCTH MX PETryJISILMM M COBEPILICHCTBOBAHUS, IEMOHCTPUPYET 3HAHHUS,
OCHOBaHHBIE Ha JIOTIOJTHUTEILHON JIUTepaType. DK3aMeH O CpefiHel OauTbHO-PEUTHHIOBOM OIIEHKOM
BBICTABJISICTCS CTY/ICHTY, €CJI OH CBOOOJHO OPUEHTHPYETCsI B OCHOBHBIX IOHATHUSX, ONPEIEICHUSIX U BBIBOJAX
JaHHOTO IPEAMETa, YETKO MPEeICTABIseT OCHOBHBIC, OMOTEXHOJIOTHUYECKHE ITPOLIECCHl MUIIEBOTO IPOU3BOJICTEA,
BO3MOXHOCTH MX PETYJISILMM U COBEPILIEHCTBOBAHMUS, OJHAKO €ro OTBETE CONCPKUTCS Psll HETOUHOCTEH. DK3aMeH
HE CTaBUTCS], €CJIM CTYICHT IUIOXO OPUEHTUPYETCS B OCHOBHBIX IIOHATHSX, ONpEe/ie/IeHHsIX 1 BbIBOJAX JAHHOTO
IpeJMeTa, WM ero OTBeT TpedyeT CYIeCTBEHHBIX ITOIPABOK B OTBETAX.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC O6CCH€‘IGHI/I€ 06paSOBaT€J’[bHOFO HpOHCCCﬁ 110 JUCHUITJINHE (MO,HyJ'IIO) BKJIIOYACT B 066}1 CJ'[e,HyIOIHI/IC
KOMITIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.
MynabTuMeauiiHas Ay AUTOPUSL.

KommnbloTepHbIi KJtacc.

Crienmann3upoBaHHas J1abopaTopusl.

12. CpeIICTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOJII/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.1'[61"‘{21101]_(1/16
BOCIIpUATUE I/IHCl)OpMaI_[I/II/I Oéy‘-laIOHII/IMI/ICf{ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JO0POBbA:

- CO3[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATUBHBIC
(bopmbl, y1OOHBIE /151 PA3IMUYHBIX MTOJIb30BATECH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPBI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJICHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HAIIpEMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHUE MMPOrpaMMHBIX CPEJICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHI/II;'I, q)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTEPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3anu pa3jaInIHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C nIpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOTYT OBITDH
HCIOJIb30BaHbI 4JId IPOBEACHUA BUPTYaJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaI/IMO,I[GﬁCTBI/IH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHBIX TEXHOJIOTHH Il OpraHu3aiuy opM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTECIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- MMPOAOJIKUTEILHOCTY CIaYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosiee yeM Ha 90 MUHYT;

- MIPOIOJKUTETBHOCTY TIOATOTOBKYU 00YJAIOIIEerocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
Oosee yem Ha 20 MUHYT;

- MIPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaIOIerocs MpH 3alliiTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBetcTBuu ¢ TpedoBanussMu PT'OC BO u yueOHbIM tuianoM 1o Harpasienuio 06.04.01
"Buosnorus” u MarucTepckoii mporpamme "I'eHeTHUECKHE TEXHOJIOTHH .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.01 Pezyasimopnas zeHomMuka

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.04.01 - buonorus
[Ipocpuis noaroroBku: I'eHeTHYECKHE TEXHONOTUN

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTeparypa:

1. Pe6pukos, . B. NGS : BricokonpousBoautenibHoe cekBenupoBanue / [I. B. Pe6pukos, [I. O. Kopocrtus, E. C. Illy6una, B. B.
WnpuHcknit; mon oom. pex. . B. Pedpukosa. - 3-e m3a. - Mocksa : JlabopaTtopust 3Hanumit, 2020. - 235 c. Cuctem. TpeGOBaHUS:
Adobe Reader XI ; sxpan 10'". - ISBN 978-5-00101-654-0. - Tekcr : anekrponnsii // DBC "KoHcymbTaHT cTyzenTa’ : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785001016540.html (nara obpamenus: 22.11.2022). - Pexum poctyma : 1o
TIOATIHCKE.

2. Ceynr, C. Konnektom. Kak mo3r aenaet Hac TeM, uto Mbl ecTh / C. CeyHr ; epeBo/ ¢ aHrimiickoro A. Kamanangse ;
xynoxuuk H. A. Hoak. - 5-e u3z. - Mocksa : JIabopatopus 3nanuii, 2021. - 443 c. - ISBN 978-5-93208-525-7. - Tekcr :
37IeKTpOHHBIH // JIaHb : anekTpoHHO-0MOMMoTeuHas cuctema. - URL: https://e.lanbook.com/book/166737 (nata oOpamieHus:
22.11.2022). - Pesxxum mocTyna: Ji1sl aBTOpU3. MOJIb30BaTeNeH.

3. 'eHeTHKa JeoBeKa ¢ OCHOBaMU MEAUITHCKOM reHeTHkY : yueOnuk / C. C. JKwmna, T. B. Koxanosa, M. E. Maitoposa [u
ap. . - 4-e u3n. , mepepad. u jor. - Mocksa : I'90TAP-Menua, 2022. - 192 c. - ISBN 978-5-9704-7058-9. - Tekcr :
anexTpoHHbIH // SBC 'KoHcynbranT cryaeHTa' : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785970470589.html
(mata oopamenus: 22.11.2022). - Pexum nocTyma : Mo HOAIHICKE.

JonoJHUTEILHAS IUTEpATypa:

1. XotbineBa, JI. B. 'enernyeckue ocHoBbl rereposuca / JI. B. Xotbuiea, A. B. Kunbuesckuii, M. H. Illantypenko u nip. -
Munck : Benopycckas Hayka, 2021. - 226 c. - ISBN 978-985-08-2676-3. - Tekcr : anextponHsiii // 9BC 'KoHcynbTanT
crynenta’ : [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9789850826763.html (nara obpamenus: 22.11.2022). -
Pexum nocryna : 1o noArvcke.

2. Benrep, K. PacmmdpoBannas xu3ub. Moii reHom, most sxu3Hb / K. Benrep ; nepeBos ¢ anrnuiickoro JI. O6pasiuoBoit, I1.
Oo6pasuoBsa. - 311. u31. - Mocksa : Jlaboparopus 3nanui, 2015. - 467 c. - ISBN 978-5-9963-2910-6. - TekcT : 31eKTpOHHBII //
Jlanb : anexTpoHHO-OMbGMOTeuHas cuctema. - URL: https://e.lanbook.com/book/66246 (nata obpainenus: 22.11.2022). -
Pexum moctyna: st aBTOpu3. MOIb30BaTENeH.

3. Kapu, H. Mycopnast [JHK. ITyremectsue B TemMHyto mateputo reHoma / H. Kapu. - Mocksa : Jlabopatopust 3Hanwii, 2016. -

339 c. - ISBN 978-5-00101-430-0. - Tekcr : a1nekTpoHHBIH // JIaHb : 3;1eKTpOHHO-OMOIMOTeuHast cucrtema. - URL:
https://e.lanbook.com/book/90247 (narta obpamenus: 22.11.2022). - Pesxum goctyna: 1uist aBTOpU3. TOJIb30BaTENEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.01 Pezyasimopnas zeHomMuka

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

[Ipocpuits noaroroBky: I'eHeTHYECKHE TEXHONOTUN

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

3AE
Crpanuna 9 u3 9. Bl YHH
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