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ITporpamma muciuruiunsl "buonngopmaruka”; 06.04.01 "buonorus".

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 AUCHMIUTHHBL pa3padoTaii(a)(u): CTapiivii HayYHbI cOTPYyAHUK, K.H. Kosznosa O.C. (HNJI MonekysipHast
Bupyconorus, THCTUTYT (pyHIaMeHTanbHON MeANIMHBL ¥ 6rosiorun), olga-sphinx @yandex.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:

- 00 aKTyaJIbHBIX MPOOJIeMax, OCHOBHBIX (DYHIAMEHTAIBHBIX OTKPBITHSIX B 00JIACTH OMOXUMUHM, MOJIEKYJISIPHOM OHOJIOTHU U
O6uOMH(pOPMATHKY;

- MHHOBAIIMOHHBIE HAMIPABJICHUsI Pa3BUTHS B 00JIaCTH OMOXUMUH, MOJIEKYJISIPHOW OHOJIOTUH U OMOMH(OPMATHKHY;

- TEHOCHLIMH Pa3BUTHUS (PYHAIAMEHTATBHBIX HAYYHBIX UCCIICIOBAHUIA U MPAKTHIECKUX Pa3paboOTOK B 00JACTH OUOXHMHUH,
MOJIEKYJISIpHOU OHOJIOTUH U OMOMH(OPMATHKH.

JloKeH yMeTs:

- YICTIOJIb30BATh METOJIOIOTUYECKUE Pa3pabOTKU B 00J1aCTH OMOJOTMYECKHX M CMEKHbIX HAYK;

- pelaTh HeCTaHAAPTHBIE 3aa4YM, UCTIOJIB3Ysl YITyOJIeHHYI0 OOLIEHAYYHYI0 M METOIMYECKYIO CIIeLalbHYIO TOArOTOBKY;
- IPUMEHSTh COBPEMEHHbIE METOIOJIOTMYECKUE TIOAXO/IbI TSl PElIeHHsI HAYYHBIX 33124 B 00JIaCTH OUOXHMHUHU,
MOJIEKYJISIPHOI OHOJIOTMU U OMOUH(OPMATHUKH.

JloKeH Bi1aieTh:

- HABBIKAMH KOMIUIEKCHOTO METOI0JIOTMYECKOr0o MOIX0/a JUIsi IOCTAHOBKM ¥ PEIIeHUs] HOBBIX HECTAHJAPTHHIX 33/1a4 B
cpepe GMOXUMKM, MOJIEKYJISIPHOM O1osIory ¥ OMOMH(pOPMATHKH;

- HaBBIKaMH (hOPMYJIMPOBAHMS] NHHOBALIMOHHBIX MIPEIIOKEHUI ISl PELICHIsI HECTAHAAPTHBIX 3324 B 00J1aCTH OMOXUMUH,
MOJIEKYJISIPHON OMOJIOruK 1 OMOUH(POPMATHUKH;

- COBPEMEHHBIMH METOAAMM MCCIIEJOBAHUS B 00J1aCTH OMOXMMUK, MOJIEKYJISIPHON OMOJIOTUH M OMOMH(OPMATHKH.

2. Mecrto gucnumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmiuiHa (MOIyJb) BKMoveHa B pasaen "B1.B.04 [Mucturummaet (Momysm)" OCHOBHOM MPO(ecCHOHANTBHON
obpazosarenbHoi nporpammsl 06.04.01 "Bronorus (I'eHetnyeckue TexHonoruu)" u otHocutcs K yactu OTTOI BO,
(opmupyemoit yuacTHUKaMu 0Opa30BaTeIbHBIX OTHOIIEHHI.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0beM guCHUIIMHBI (MO/IYJIsI) B 3aUeTHBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEeHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcs

OO0111ast TPyIOEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuil(bl) Ha 108 vaca(oB).

KonraktHast padota - 28 vaca(oB), B TOM urciie Jekuuu - 10 yaca(oB), mpakTudyeckue 3aHstus - 18 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTrosTenbHast padoTa - 62 yaca(oB).
KouTposns (3auét / ax3amen) - 18 vaca(oB).
dopma MpoMeKyTOUHOT'O KOHTPOJIsI AUCLIMIUTMHBL: 9K3aMeH B 1 cemecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jejaM) ¢ yKa3aHHeM 0TBeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

Crpannna 3 u3 9.




ITporpamma muciuruiunsl "buonngopmaruka”; 06.04.01 "buonorus".

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. Tema 1. O630p METOIOB CEKBEHUPOBAHUS 1 2 0 2 0 0 0 14
HYKJIEMHOBBIX KHCJIOT.
2. (Tema 2. Teopusi reHOMHOUM COOPKL. 1 2 0 4 0 0 0 12
3 ’geMa 3. OcHoBHbIe (hopmaThl (HaiiioB B 1 2 0 4 0 0 0 12
NOUH(pOpPMATHUKE.
4. |Tema 4. BBeieHUE B TPAHCKPUIITOMUKY. 1 2 0 4 0 0 0 12
5 Tema 5. BLIpaBHnBaHer OUOJIOTMYECKUX 1 > 0 4 0 0 0 12
TMOCJIEJOBATEILHOCTEH.
Toro 10 0 18 0 0 0 62

4.2 Coaep:kaHue JUCHUILIMHBI (MOIyJIs1)
Tema 1. 0630p MeTO10B CEKBEHHPOBAHNS HYKJIENHOBBIX KHCJIOT.

TexHoJI0OrMM ceKBEHNpPOBaHMS: MeToz 0OpbiBa Liety (1o CaHrepy), MMPOCEKBEHNPOBAHNE, CEKBEHUPOBAHKE ITyTEM CUHTE3a C
oOpatuMbiM TepmuHHpoBaHueM (Illumina), momynpoBOJHNKOBOE CEKBEHUPOBAHKE, CEKBEHUPOBAHUE MYTEM JIMTUPOBAHHUS,
CEKBEHMPOBAHHUE eJUHIYHON MOJIEKYJIBl (CEKBEHMPOBAHHUE TPEThero nokoseHus ). Cdepbl UCIONb30BAHUS
BBICOKOITPON3BOJUTEIILHOTO CEKBEHUPOBAHHS! (T€eHOMHBIN aHAJIN3, 1IEeJIEBOE MePECeKBEHNPOBAHNE 115 TIONCKA MyTaIH,
METareHOMMKa 1 TPaHCKPHUIITOMUKA). Bricokonpon3BoanTeIbHOE CEKBEHNPOBAHIE B METULIMHE.

OCHOBHbIE METO/IbI PabOTHI C HYKJIEMHOBBIMH KHCJIOTaMK. TexHHKa 6e301acHOCTH TIpH paboTe B MOJIEKYJISIPHO-TeHETUIECKOH
naboparopuu. 3HAKOMCTBO ¢ MeToaamu Boienenus reHomuoi [JJHK (Bbinenenne [JTHK u3 KieTok U TKaHe#, KOHTPOJIb
kavectBa [JHK). O630p skcriepuMeHTaNbHBIX Mpolienyp noaroroBku JTHK 6ubmiorex uisi cekBeHMpOBaHUs Ha ruatgopme
Ilumina (cekBeHarop MiSeq).

Beienenue JTHK u3 6akrepuainbHoil kKyabTypsl. [logroroska 6udnuorexu JHK mis cekBeHnpoBanus Ha ruiatdopme Illumina
(pparmeHTanWsl, penapanys KOHIOB, aIeHWINPOBAHUE, JIATHPOBAHUE, OUYMCTKA). AMIUIM(UKAINS, OYUCTKA ITOCIIe
aMIUT(UKALIK 1 OLIEHKa Ka4eCTBa TeHOMHON OUOIMOTEKH. 3HAKOMCTBO C TIPOLIECCOM 3aITyCKa CeKBEHATOPA.

Tema 2. Teopusi reHOMHOIT COOPKH.

OcHoBHbIE (hOpMAaTHI JaHHBIX, UCIIOJIB3yEeMBbIE MTPY aHAIN3e Pe3yIbTaToB cekBeHnpoBaHus. [lIkana Phred u monstue Q-score
Kak 0a30Basi XapaKTepPUCTHKA Ka4eCTBa MPOUYTEHHU S HyKJIeoTUI0B. OCHOBHbIE IPUUYMHBI OIIMOOK MPH YTeHUH. THIIOBBIE CXEMBI
paboTHI 10 00pabOTKE Pe3yIbTaTOB cekBeHMpoBaHusl. 3HakoMcTBO ¢ OC Linix u yaaneHHou padoToii Ha cepsepe. [IpoBepka
kavecrsa npoureHuii [JHK 6ubmmnorek (mporpamma FastQC). Beenenue B anroputMbl FeHOMHON OMOMH(OPMATUKY, IOHSITHE
CIIO’KHOCTH anroputMoB. Kateropuu kauectBa reHOMHbIX cO0pok. OCHOBHBIE TporpamMmMel cOopku reHoma de novo: Velvet,
Ray, Spades, Platanus, Meraculous, Masurca. AHHOTaIIMs TEHOB B OaKkTepHaibHOM reHoMe. PaboTa ¢ mporpaMMamu moucka
TeHOB B TeHOMax 3yKapruoT Augustus u Braker.

Tema 3. OcHoBHbIe hopmaTsl (pailioB B 6nonHdg opmarTnke.

dopmarhl 3anucu OHoJIOrnYeckux nocienoBarenbHocrei (Fasta, Fastq). ['eHomHble nHTepBasibl ¥ popmartsl ux 3amucu (Bed,
Gtf/Gff). O6s13arenbHbIE U ONMIMOHANIbHBIE KOJIOHKH (hopmata Bed. Paznuuus mexny dpopmaramu Gtf u Gff. dopmar 3anucu
BBIPABHUBAHUI KOPOTKHX uTeHuit (Sam/Bam). 3aronoBok u 11 o6s3arenbHbIx nojielt Sam/Bam ¢opmara.

Tema 4. BBe1ieHne B TPAHCKPHUNTOMHKY.

OcHoBsHble cepsl ncnonb3oBanus cekBeHnposanus PHK 1 TunoBbie 3aga4n, peraemsle ¢ MOMOLIBIO JaHHOH TEXHOJIOTHH.
TunoBas cxema paboThl IO aHATM3Y AU dEPEHINATPHON IKCIIPECCHH TeHOB B OTBET Ha CTpecc. AHAIM3 aJIbTEPHATHBHOTO
crutaiicunra ¢ ucrnonb3oBanneM PHK-urenunii. OcHOBHbIE HaripaBieHus rcnonb3oBanusi PHK-urenuii st opranuzma 6e3
pedepencHoro reHoma. Coopka TpaHckpunroma de novo ¢ MoMOIIbIo porpaMmbl Trinity U mpoBepka KauectBa COOpPKH
(kapTupoBaHUE YTEHUH, TIOUCK OENIKOB B pedheprpyeMoli Oa3e JaHHBIX, OLICHKA MMOJHOTHI COOpPKY IporpaMmoii Busco).
CrpyKTypHasi aHHOTAIMs1 COOPKU: TIOMCK OTKPBITBIX paMOK CUMTHIBaHUs ab initio u no romosioruu (rmporpamma Transdecoder).
dyHKIMOHANIbHAS aHHOTaNUs1 cOOpKH mporpammoii Trinnotate. KaprupoBaHue dreHuid, MOACUYET IKCIIPECCUOHHOTO CUTHAIA
TPaHCKpUITOOPUEHTUPOBAHHOM nporpamMmoii RSEM, BrisiBieHne mudepeHInanIbHO SKCIPECCUPYIONIIXCS TPAHCK PUIITOB C
MIOMOIIIBI0 CTATUCTHYECKOro MeTosia edgeR. PyHKIIMOHaNbHASA aHHOTAIMA AU PepeHINATBHO SKCIPECCUPYIOIMXCS
TPAHCKPHIITOB.

Tema 5. BoipaBHUBaHHEe OHOJOTHYECKHX OCJI€I0BATEJIbHOCTEI.
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Ionsarue BeipaBHuBaHuA yreHnii JTHK Ha pecdepeHcHsIil reHOM. PopMaTsl (paidioB ¢ pe3ysibTaTaMu BblpaBHUBaHUs. [Tonck
OJTHOHYKJIEOTUHBIX BAPUAHTOB B reHoMe. Mcrosb30BaHue MporpaMm Jist BolpaBHUBaHUs1 Bowtie, Bowtie2, BWA, hisat2.
3HaKOMCTBO C MTaKETOM IporpamMm yist paboThl ¢ haiiyiaMu BeipaBHUBaHus1 Samtools. KaprupoBanne PHK-urenuii na
pedepeHCHBII TeHOM C UCTIONIhb30BaHUEM CTPYKTYPHON aHHOTAITUH C TIOMOIIbI0 Habopa MHCTpYMeHTOB "tuxedo tools": tophat,
cufflinks, commeRbund. AnbrepHaTuBHBIE TOAXOAB! K NOACYETY qudhdepeHINaIbHON SKCIIpeccuu (BbIPABHUBAHUE, TOACUYET
yycyIa YTeHUH Ha TeH, CTAaTUCTUYeCKue MakeThl cpefibl R is BeIABIeHN AruddepeHIHanbHO KCIIPECCUPYIOIUXCS TEHOB).

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

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U TP METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yyacTtust. CamocrosiTenpHas paboTa MojipasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCHMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBANBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM paboThl 00YYaIOIIMEcs] YUTAIOT U KOHCTIEKTUPYIOT YueOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIONHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKPETUIeHNE 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
FOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anysi CaMOCTOSITETIbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMHU, BKIIOYASL:

INopsanok opraHU3aluK U OCYIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont ®eneparmy Nel4-55-996un/15 ot 27 Hos10pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eepaibHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazaunckuii (ITIpuBomKCK i)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHnckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OoH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MO IYJII0)

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

B ¢oHIe o1eHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETCHIIMI [IAHUPYEMbIM pe3yJIbTaTaM 00yueHHsI 110 AUCLUILIMHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITECTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCHUILTUHE (MOIYJIO);

- OTIMCaHME MOPsIIKa IPUMEHEHUS 1 TIPOIIEAYPHI OIIEHIUBAHUS JITS KKIOTO OIEHOYHOTO CPEe/ICTBA;
- KpUTEpHHU OLIEHWBAHUS TSI KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MMPEeAbABIIAEMBIC K HeﬁCTBHHM 06yqa10umxc51, AE€MOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

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

OcBoeHMe TUCIMIUTMHBL (MOJIYJIs) TIPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIOTIOJIHUTEIIbHON yueOHOM mTepatypsl. JIntepartypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHWH 3aKTI0YeHHbBIX KPY 10oroBopos ¢
MPaBOO0JIAATENISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPAaBHJIAMHK TI0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipy HCoNb30BaHIN TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 4uclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILINHY.

SAEKTPOHHBH
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Ensembl - https://www.ensembl.org/index.html
GENCODE - https://www.gencodegenes.org/
IGV - Integrative Genomics Viewer - https://igv.org/

9. MeToauyecKHe YKa3aHUA A 00YUAIOMMXCSA 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Buj paéor MeToauuecKkne peKoMeHIamun

JIEKLIUN B xope IeKIMOHHBIX 3aHATHI MOJIE3HO BECTH KOHCIIEKTHPOBaHUe yueOHOro Matepuaia. [Ipumure K cBeJeHHIO
caemyolpe pekoMenaanuu: O6palnaiTe BHUIMaHHE Ha KaTeropuu, (POpMYIMPOBKH, PACKPBIBAIOIIIE COEPKaHIe
TEeX WJIM UHBIX IBJIEHUI U MPOLIECCOB, HAYYHbIE BHIBObI M MPAKTUIECKIE PEKOMEHAALINH, TIOJIOKUTEIbHBII OITBIT
B OpPaTOPCKOM UCKyccTBe. JKenaTenbHO OCTaBUTh B pa0OUMX KOHCIEKTAX MOJIs, Ha KOTOPBIX JeJIaTh IOMETKH 13
PEKOMEH/I0OBAaHHOM JIMTEPATYPBI, AOTOJHSIOLINE MaTepUas MPOCIYIIAHHOM JIEKLIUH, a TAKXKe NMOJUYePKUBAIOINE
0c0o0YI0 B)XKHOCTb T€X MJIM UHBIX TEOPETHYECKUX MOJTOKEHNH. 3a1aBaTh MPernoaBaTesio YTOUHSIOIINE BOTIPOCHI C
LIEJTbIO YSICHEHHSI TEOPETHUECKUX TOJIOKEHHUH, pa3pelleH s CIOPHBIX CUTYaLUi.

npakTuyeckue | B xoie MOAroToBKM K ceMMHAPAM U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTELCSI C JOTIOJTHUTETbHOM

3aHATUSA JIUTEPATYPOil, HOBBIMHU MyOJIMKAMSIMU B IEPHOMUYECKUX U3[aHUSIX: XKYyPHAJIax, razetax u T.1. [Ipu 3TOM ydecthb
PEeKOMeH IaluK Tpeno/iaBareist U TpeboBaHus yueOHO# nporpammebl. JlopaGaThiBaiiTe CBOM KOHCIIEKT JIEKIIHH,
Jienasi B HeM COOTBETCTBYIOIIME 3AMUCH U3 JIUTEPaTyphl, PeKOMEHI0OBaHHOH MpernoaBaTesieM U MpeLyCMOTPEHHON
yueOHOI nporpamMmoit. [10AroToBbTe TE3UCHI [Tt BRICTYIJIEHHH 110 BCEM yUeOHBIM 3 BOMPOCAM, BHIHOCMBIM Ha
cemuHap. ['0OTOBSCH K JOKJIaIy WK pepepaTHBHOMY COOOIICHHIO, OOpaIaiiTech 32 METOANYECKOM MOMOIIIBIO K
npenojaBateso. COCTaBUTh IUIAH-KOHCIIEKT CBOETr0 BBICTYILIEHHS. [IpoayMaiite mpUMepBI C 11e/Ibio 00eCieueHus
TECHOM CBSI3U N3yYaeMOl TEOPHH C peajibHOM K U3HbI0. CBOEBPEMEHHOE U KAUECTBEHHOE BHIITOJIHEHUE
CaMOCTOSITEIbHON padoThI Oa3upyeTcst Ha COOJTIOICHIN HACTOSIIUX PEKOMEH AN U U3YIeHUN
PEKOMEH I0BAaHHOM JiTepaTypbl. OOYJAIOIIUIC MOKET JOMOJHUTD CITUCOK MUCIIOIb30BAHHOM JINTEPATYPbI
COBPEMEHHBIMH UCTOUYHHKAMHU, HE MPEICTABIEHHBIMHU B CIIUCKE PEKOMEHIOBAHHOM JIUTEPATYPHI, M B JaIbHEUIIIEM
HCIIOJIb30BaTh COOCTBEHHbIE MMOrOTOBJICHHbIE YUeOHbIE MATEPUAJIBI TIPY HATTMCAHUM KYPCOBBIX M JTUTJIOMHBIX
pador.

camocrosi- | ['maBHas 3amaya Kypca HanpaBiieHa Ha (POPMUPOBAHHE CHCTEMHBIX HABBIKOB, YMEHHI M 3HAHUI O IPUOPUTETHBIX
TeJIbHasl padoTa | JOCTHKEHHUSIX OMOJIOTMYECKUX HAyK M MX KOMILIEKCHOTO MCIIOIb30BaHMs B 00JIaCTH MEJULMHBL M (hapMaKOJIOTUH.
Paboty c mutepatypoil pa3ymMHee HauMHAaTh ¢ pa3dopa MaTepraia, W3JI0XKeHHOTO B JIeKuusx. [Jis myuiero
YCBOEHHS MaTepuaia MpearnouTUTeNIbHee Mocie JIeKIuH 3aTpaunBath 20-30 MUHYT Ha pacCMOTpeHue
W3JI0XKEHHOT0 MaTepHalla, OTMevasi MECTa, BhI3BIBAIOIE BOIPOCH! MM COJIEpIKallie HETTOHATHBIN TEKCT.
Bomnpocsl, KoTopblie TpeOyIoT JOMOJHUTEIBHOTO YyTOYHEHHSI, MOKHO Pa3o0paTh, UCHIONb3Ysl YUeOHUKH M
00paTHBIIKCH K MpenogaBatemio. C 1ebio yriryOJeHns 3HaHUH 110 M3y4aeMOMY BOIIPOCY TpeOyeTcst
WCIIOJIb30BaTh: PEKOMEH/IOBaHHYIO JINTEPATypy U UHTEPHET.

9K3aMeH DK3aMEeH C BBICOKOU Oa/UTbHO-PEUTHHIOBOM OIIEHKOU BBICTABJISIETCS CTYACHTY, €CJIM OH CBOOOTHO OPUCHTUPYETCS
B OCHOBHBIX ITOHSITUSIX, ONPE/ICICHUSIX U BHIBOJAX JAHHOTO MPeMeTa, YeTKO MPEeCTaBIIsIeT OCHOBHBIC,
OMOTEXHOJIOTUYECKUE MIPOIIECChl, BOBMOKHOCTH X PEryJIAIMHA U COBEPIICHCTBOBAHUS, IEMOHCTPUPYET 3HAHUA,
OCHOBaHHBIE Ha JIOTIOJTHUTEIILHOM JIuTepatype. DK3aMeH CO CpeiHel Oa/UTbHO-PEUTHHIOBOM OIIEHKOM
BBICTABJISICTCS CTY/ICHTY, €CJIM OH CBOOOTHO OPUCHTUPYETCSI B OCHOBHBIX IMOHSATHUSX, ONPEEICHUAX U BHIBOJIAX
JAHHOTO MpeMeTa, YeTKO MPeACTaBIIseT OCHOBHBIC, OMOTEXHOJIOTMYECKIE MPOLIECCHI MUIIIEBOrO MPOU3BOJICTBA,
BO3MOXHOCTH UX PETYJISIIIAN U COBEPIIIEHCTBOBAHUS, OTHAKO €r0 OTBETE CONEPKUTCS PsIl HETOUHOCTEH. DK3aMeH
HE CTaBUTCSI, €CJIM CTYJCHT IJIOXO OPHEHTHPYETCS B OCHOBHBIX MOHATHSX, OMPE/Ie/ICHUSIX M BBIBOJAX JTAHHOTO
MpeIMeTa, WK ero OTBET TpeOyeT CYIIeCTBeHHBIX MTONPABOK B OTBETAX.

10. IIepeyens H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IIpH HEOOXOJUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaT€J'II)HOFO mponecca 1no AMCuuIinHe (MO)Iy.TIIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KOMHI)IOTCP W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCs HHBAJIUI0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO}II/IMOCTI/I B O6pa3OBaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMH, 06nerqa10mue
BOCIIpUATUEC I/IH(bopMaLlI/II/I O6y'~IaIOIHI/IMI/ICH HWHBaAJIMAAMU U JIMIAMU C OI'PAHWTYCHHbIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPe0O0pa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMUYHBIX MOJIb30BATEIEH;

- CO3JaHMU€ KOHTCHTA, KOTOprﬁ MOJKHO PEACTABUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTbH MaCIHTa6I/IpOBElHI/IH TEKCTAa U H306pa)l(eHHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YUaIoMXCsl BOCIIPUHUMATD OJJHY M TY ke MH(OPMAIHIO U3 pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaad MH(OPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHE TPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HaBBIKOB I YMEHHH, (DOPMHUPYEMBIX
JVCHIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJAOOPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOJIOIUI 1Sl Hepesau HH(BOPMALUY, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BeOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI Ts IPOBEICHMUS BUPTYAIbHBIX JIEKLNIA C BO3MOKHOCTBIO B3aMMO/CHCTBHS BCEX YYaCTHHKOB JUCTAHIIMOHHOTO
00yueHHsl, IPOBEACHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAIAMU M 3aILUTHI BBITOJTHEHHbBIX paboT, TPOBEACHISI TPSHUHIOB,
OpraHu3aluy KOJUIEKTUBHOM paboOTHI;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaT€HLHLIX TEXHOJIOTUI IS OpraHu3altun (1)OpM TEKyHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- yBEJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIMMCsl MHBAIUIOM WM JIMLOM C Or pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI (bopMe, - He Oostee uem Ha 90 MUMHYT;

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

- MIPOJOJDKUTENILHOCTY BBICTYTUIEHUsT 00yYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

IIporpamma coctapiieHa B coorBeTcTBuM ¢ TpeOdoBanusMu PI'OC BO u yueOHbIM M1aHOM 110 HanpasieHuio 06.04.01
"Buosnorusa" u Marucrepckoil mporpamme "I'eHeTHYeCKHE TEXHOJIOTUH'" .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.04 Buoungpopmamura

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 JuTepaTypa:

1. NGS: BeicokomnpousBoautesibHoe cekBenupoBanue / [I. B. Pe6puxkos, 1. O. Kopocrun, E. C. [lly6una, B. B. UnbuHckuii ; mox
o6mient penakuueii 1. B. Pe6pukosa. - 3-e uzf. - Mocksa : Jlaboparopust 3Hanwmi, 2020. - 235 c. - ISBN 978-5-00101-654-0. -
Tekcr : anexkTpoHHsli // Jlansb : anekTpoHHO-OnOMOTeyHas cuctema. - URL: https://e.Janbook.com/book/151534 (nata
obparrenus:: 26.06.2023). - Pexxum moctyna: 71 aBTOPH3. MOJIb30BaTeNeH.

2. Boukos, H. I1. KiuHnveckas reHeruka : yue6nuk / moj pea. boukosa H. I1. - Mocksa : '90TAP-Menua, 2020. - 592 c. -
ISBN 978-5-9704-5860-0. - Tekcr : anekrponHslit // 9BC 'KoHcynbraHT crynenTa’ : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970458600.html (naTa oopamienus: 26.06.2023). - Pesxkxum nocryna : o
IOAITMUCKE.

3. JIuma-ge-Papua, A. IToxsasa 'Tirynoctu’ xpomocoMsl. MicrioBeaps HenmoKopHOi MoJiekysl / Jluma-ne-®Papua A. ; nep. ¢ aHrI. -
4-e 3. - Mocksa : Jlabopatopus 3HaHuit, 2020. - 315 c. Cucrem. Tpe6oBanusi: Adobe Reader XI ; sxpan 10'. - ISBN
978-5-00101-772-1. - Texcr : anextponHsiil // DBC 'KoncynbranT crynenra' : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785001017721.html (nara o6pamenus: 26.06.2023). - Pexxum ocryna : 1o
TIOATIHCKE.

JlonoJHATE ILHAS JUTEPATypa:

1. Kozno, H. H. MaTemaTnyeckuii aHamm3 reHeTimdeckoro kopaa : Monorpacus / H. H. Koznos. - 4-e uzg., a5mekTpoH. - Mocksa :
Jlabopatopus 3HaHuMH, 2023. - 326 c. - ISBN 978-5-93208-617-9. - Tekcr : 21eKTpoHHbIH // JIaHb : 31eKTPOHHO-ONOIHOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/297503 (nata obpamenus: 26.06.2023). - Pexxum rocTymna: st aBTOpH3.
M0JIb30BaTENEN.

2. I'eponTosiorus in Silico: craHOBJIeHHEe HOBOM TUCIUIUIMHBL. MaTemMaTuyecke MOJIeNU, aHAIU3 IAHHBIX U BHIUMCIIUTEIbHbIE
9KCIEPUMEHTHI : COOPHHK Hayu. Tp : y4eOHoe rocobue / on penakumeii I'. . Mapuyka [u ap.]. - 4-e uza. - Mocksa :
Jlaboparopus 3Hanmii, 2020. - 538 c. - ISBN 978-5-00101-680-9. - Tekcr : anekTpoHHbIH // JIaHb : 3;1eKTpOHHO-OMOIMOTeYHAS
cucrema. - URL: https://e.lanbook.com/book/135545 (nata obpamenwusi: 26.06.2023). - Pexxum noctyna: Juist aBTOpH3.
T10JIb30BaTeJIeH.

3. Ceymnr, C. Konrektom. Kak mo3r genaer Hac Tem, uto mbl ecth / C. CeyHr ; iepeBo ¢ aHrimiickoro A. Kamananze ;
xynoxHuk H. A. HoBak. - 5-e u3z. - Mocksa : Jlabopartopust 3Hanwuii, 2021. - 443 c. - ISBN 978-5-93208-525-7. - Tekcr :
3JIeKTPOHHBIH // JIaHb : 351eKTpoHHO-OubMoTevHas cucrema. - URL: https://e.lanbook.com/book/166737 (nata oGpaiteHusi:
26.06.2023). - Pexxnm mocTyna: Uisl aBTOPH3. TIOJTb30BaTENIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.04 Buoungpopmamura

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.
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