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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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IMporpamma auctmuiies " BruonHpopMaTueckii aHaan3 pe3yibratoB cekBeHuposanus'; 06.04.01 "Bronorus”.

IporpaMmy AUCIMIUTHHEL pa3padoTai(a)(u): JOIeHT, K.H. (1omeHT) AkGepora H.U. (kadenpa GuoxuMum, OMOTEXHOJIOTUH U
apmaxosoruu, Llentp Grosiorun u negarormyeckoro oopazoBanus), nakberova@mail.ru ; crapmii Hay4YHBIH COTPYIHUK, K.H.
Koznosa O.C. (HMJI MonekynsipHast BupycoJorusi, UHCTUTYT (pyHAaMEeHTaIbHOM MeUIMHBI 1 OMOJIOTHHN),
olga-sphinx@yandex.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIIU npuoodperaemMoii KOMIeTeHIUH
IIK-1 ["0TOB MCHONIB30BATh MOJTyYSHHbIE OMOJIOTMYECKHE 3HAHNS Y 3HAHUSI CMEKHBIX HaYK,

HOpPMaTUBHBIE JOKYMEHTBI I10 OPTaHU3aLluK 1 IPOBE/ICHNIO HAYYHO-HUCCIIEI0BATEIbCKUX U
(W) TPOU3BOJCTBEHHO-TEXHOJIOTMYECKUX PaboT B POECCHOHANBHON AESTEILHOCTH B
COOTBETCTBUU € MPOpUIEM IPOrpaMMbl MArUCTPATyPhI

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

- HOpPMAaTUBHBIE JOKYMEHTBI 110 OPraHU3alluK 1 TIPOBEACHHUIO HAyYHO-UCCIIEOBATEICKUX U
(11) MPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX paboT B 00J1aCTH OMOXUMUM, MOJIEKYJISIPHOI OUOJIOTHU U
O6UuOMH(pOPMATHKY;

- METOJIbl MATEMATUYECKOM CTATUCTHKK M KOMITBIOTEPHOI OUOJIOTHH [Isl aHAIN3a IaHHBIX B
o6siacT GUOXUMUK, MOJIEKYJISIPHOU OHOJIOTUH U OMOUH(OPMATHKHY;

- Tpe0OBaHMs1 HOPMATHBHBIX JOKYMEHTOB 10 OPraHU3aLMU U ITPOBEJCHUIO HAYYHO-
HCCIIeZIOBATENIbCKUX U (HJIN) IIPOU3BOACTBEHHO-TEXHOJIOTMYECKHX padoT B 00JaCTH OGMOXHMHUHY,
MOJIEKYJISIPHOM OMOJIOrHy ¥ OGMOMH(OPMATHKH.

HoykeH ymeTh:

- UCTIOJIB30BaTh MTOJTyYeHHbIe OMOJIOTMYECKIe 3HAHWS 1 3HAHUSI CMEKHBIX HayK JUTs
OpraHM3aLUY U IPOBE/ICHN S HAyYHO-UCCIIEI0BATEIbCKUX U (MJIM) IPOU3BOACTBEHHO-
TEXHOJIOTMUECKUX paboT B 00J1aCTH OMOXMMHH, MOJIEKYJISIPHON OMOJIOrMH 1 GMOMH(OPMATHK;
- UCTIOJIb30BaTh METO/IB MATEMATHUYECKOM CTATUCTHKY M KOMITBIOTEPHON OUOJIOTUHM sl
aHa/IM3a JaHHBIX OMOXMMUH, MOJIEKYJISIPHON OMOJIOrMH 1 OMOMH(OPMATHKH;

- OIpeneJIsATh NepeueHb HOPMATUBHBIX JOKYMEHTOB [0 OPraHU3AlWH 1 IIPOBEASHUIO HayIHO-
UCCIIEIOBATEILCKUX U (MJIHM) MPOU3BOJICTBEHHO-TEXHOIOTMUECKUX padoT B 001aCTH OMOXUMUH,
MOJIEKYJISIPHON OMOJIOTHK 1 OMOUH(POPMATUKH.

HoyokeH BlajeTh:

- HABBIKAMHM TPOBEJICHUS] HAyYHO-UCCIIEI0BATENbCKUX U (MJTM) TPOU3BOJCTBEHHO-
TEXHOJIOTUYECKUX paboT B 00JIACTH OMOXUMHH, MOJIEKYJIIPHOM OHOJIOTMY U OMOMH(OPMATUKH;
- HaBBIKAMU MCIOJIb30BAHUsI METO/IOB MaTEMAaTUYECKOIM CTATUCTUKK ¥ KOMITBIOTEPHOM
OUOJIOTUH [U1s1 aHAJIM3A IAaHHBIX OMOXUMUH, MOJIEKYJISIPHON OUOJIOTUH 1 OMOUH(OPMATHKHY;

- HaBbIKAMM OPraHU3allK 1 MPOBE/ICHUs] HAYyYHO-HCCIIE0BATEbCKHUX U (WIIH)
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKUX paboT B 001aCTH OMOXUMUK, MOJIEKYJISIPHON GUOJIOTUH U
61oMH(MOPMATHKHU COIIACHO TPeOOBAHUI HOPMATHUBHBIX JOKYMEHTOB.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh M TOTOBHOCTB:

- KOPPEKTHO [UIaHMPOBATh KCIIEPUMEHT 10 MCIOJIb30BAHUIO METOJJOB BHICOKOITPOU3BOUTENHHOTO CEKBEHIPOBAHUS
- IPaBUJIBHO MOAOUPATH YCJIOBUSA U MApaMeTpPsl HOATOTOBKM OMOIMOTEK HYKJIEMHOBBIX KUCIIOT IJIs1 CEKBEHUPOBAHUS

- UCTNIOJIb30BATh COBPEMEHHbLIE METO/IbL O6pa6OTKI/I PE3YIbTATOB CEKBEHUPOBAHUA [IJId PECHICHUSA IUPOKOI'0 Kpyra
IKCIICPUMCEHTAJIbHBIX 3a1a4

2. Mecrto gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO
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IMporpamma auctmuiies " BruonHpopMaTueckii aHaan3 pe3yibratoB cekBeHuposanus'; 06.04.01 "Bronorus”.

HanHas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.03.02 Juciurivael (MOAy/IK)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarenbHON porpammsl 06.04.01 "Bronorus (buoxumus, MosiekynsipHas Ouosiorust 1 GuonHgopmarika)” 1 OTHOCUTCS K
JucuuiiMHaM 1o Beidopy yactu OITOIT BO, ¢opMupyemoii yuacTHIKaMu 00pa30BaTesIbHbIX OTHOIIEHUI.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM QUCHUILIMHLI (MOIYJIs1) B 3a4€THHIX € JHHUIAX C YKa3aHHEM KOJHYECTBA YACOB, BbIJEeJE€HHbIX HA
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 3 3a4yeTHbiX (bie) enunuil(bl) Ha 108 yaca(oB).

KonrtakTtHas padora - 32 yaca(oB), B ToM uwciie Jiekiuu - 10 gaca(oB), mpakTHYecKue 3aHATUs - 22 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 76 daca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJIST TUCHUILUIMHEL: 3a4YeT C OIIEHKOU B 3 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumne: / Ce- Ulexkuun, Texmun{IIpaktu-[lIpakru-Jlagopa-Iadopa- TeJb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-
Bcero | popme | Bcero | copme | Oora
1. Tema 1. CekBeHUpPOBaHUE HYKJIEUHOBBIX KACIOT 3 2 0 4 0 0 0 10
7 geMa 2. AJNropuTMBI BRIPAaBHUBAHUS § 3 2 0 4 0 0 0 20
MOJIOTMYECKHX MOCIIEJOBATENBHOCTEH
3 Tema 3. dopmaTthl 1aHHBIX B OMOMH(MOpPMATHKE 3 2 0 4 0 0 0 2
4. |Tema 4. Teopusi reHOMHO# COOpKH 3 2 0 6 0 0 0 22
5 Tema 5. BeenieHre B MEAULIMHCKYIO TEHOMUKY 3 2 0 4 0 0 0 2
l1Toro 10 0 22 0 0 0 76

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. CexkBeHHpOBaHHe HYKJIE€HHOBBIX KHCJIOT

TexHoNMOrnK ceKBeHNpOBaHUsI: MeTo/1 00pbiBa Lienu (1o CaHrepy), MMPOCEKBEHUPOBAHUE, CEKBEHUPOBAHKE ITyTEM CUHTE3a C
oOpaTuMbIM TepMuHIpoBaHKeM (Illumina), MOIYIPOBOIHUKOBOE CEKBEHNPOBAHKE, CEKBEHUPOBAHKE ITyTEM JINTHPOBAHUS,
CEKBEHMPOBAHHUE eJUHIYHON MOJIEKYJIBI (CEKBEHHPOBAaHHUE TPeThero nokoseHus ). Cepsl NCMONIb30BaHUS
BBICOKOITPON3BOJUTEILHOTO CEKBEHUPOBAHHUS (TEHOMHBIN aHAIN3, 1IE€JIEBOE MEPECEKBEHNPOBAHNE )15 TIOUCKA MYTaIWH,
MeTareHOMHUKa M TPAHCKPUITOMUKA). BhICOKONPOM3BOAMUTEIbHOE CEKBEHNPOBaHUE B MeauIMHe. OCHOBHBIE METOBI PaOOTHI C
HYKJIEHHOBBIMU KHCJIOTaMU. TexHrKa 6e30MacHOCTH IIpH padoTe B MOJIEKY ISIPHO-TEHETHYECKOMH JIa0opaTopiun. 3HAKOMCTBO €
Meronamu Beiienenus renomuoit JJHK (Bbinenenue [JHK u3 kieTok u TkaHeit, koHTpouib kKayectBa [JHK). O630p
IKCMEPUMEHTANBHBIX Tporieayp noaroroBku JHK 6ubnmorek ais cekBenupoBaHust Ha riatgopme [llumina (cekBeHaTop
MiSeq). Boinenenrie JTHK u3 6akrepuanbHoii KyabTypsl. ITogroroska ouonuoreku JHK niist cekBeHupoBanusi Ha ruiathopme
[lumina (¢pparmMenTanus, penapamus KOHIOB, aJCHUIMPOBAHUE, TUTHPOBAHNE, OUMCTKA). AMIUT(HUKAINS, OYMCTKA ITOCTIe
aMIUT(pUKALUK 1 OLIEHKa KayecTBa TeHOMHOM OMOIMOTeK. 3HAaKOMCTBO C TIPOLIECCOM 3aIlycKa ceKBeHaTopa. Hanonoposoe
CEKBEHMPOBAHMUE.

Tema 2. AIropuT™MbI BLIPABHHUBAHUS OMOJOTHYECKHX MO CJI€/[0BATEJIbHOCTEMH

CpaBHEeHHE TeHOB U TeHOMOB. THIIBI 3JIeMEHTapHBIX PeoOpa3oBaHUi U PefaKIMOHHOE PacCTOsTHUE. MaKCUMU3aLHs LeleBOr
¢yskumn. TpuBHaNbHBIN MOMCK B MPOCTPAHCTBE BHIPABHUBAHMI. MaTpryHOE MpecTaBIeHne BEIpaBHUBaHU:A. [JJuHaMIyecKoe
nporpaMMupoBanue. [Torck ONTUMAaIBHOTO BhipaBHUBaHUs. [ obanbHOE BhipaBHUBaHKE (asroput™ Hunaimana-ByHia).
MHoOXecTBEeHHbIE ONTUMAJIbHBIC BEIPAaBHUBAHUSA. Pasiure ri100a1pHOro M JTIOKaIbHOTO BhIpaBHUBaHUS. JIokanbHOe
BhIpaBHMBaHUe (anroputMm CvuTa-Batepmana). AcddunaHsie mrpadsl 3a ramsl. Vicronp3oBaHre MaTpuIl 3aMeH (MaTpHIl
CXOXKECTH).
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IMporpamma auctmuiies " BruonHpopMaTueckii aHaan3 pe3yibratoB cekBeHuposanus'; 06.04.01 "Bronorus”.

Tema 3. ®opmaTtsl JaHHBIX B OnonH(p opMaTHKe

®opwmar Fasta i1 3amicu GUOJIOrMUYECKUX MOCIEI0BATEIbHOCTEH, ero ucropusi. Fastq - craniapTHbIi (hopMaT 3arich YTeHU.
INonsrtre Q-score, ero KOAUPOBKA U CIIOCOOBI OLIEHKH KauecTBa CEKBEHNPOBaHMsl. POpMaThl ONMCAHUS TeHOMHBIX HHTEPBAJIOB.
®opmar Bed u ero Bapuantsl. OmponasasHble KomoHkn popmaTa Bed. ®opmatet GTF/GFF - reHOMHbBIE HHTEPBAIBI 1
nepapxus TepMuHOB. Pazmmaus popmatoB GTF/GFF. ®opmartsl 3anmcu pe3ynsTaToB BeipaBHUBaHUSA SAM/BAM. Butossie
(pnarn, crpoxa CIGAR. 0-based u 1-based popmatsr.

Tema 4. Teopusi reHOMHOT cOOPKH

BBeznenue B aropuTMbl TeHOMHOW OMOMH(OPMATHKH, MOHSTHE CIOKHOCTH alropuTMoB. Kateropnn kayecTBa reHOMHBIX
coopok. OcHOBHbIE nporpammbl cOopku reHoma de novo: Velvet, Ray, Spades, Platanus, Meraculous, Masurca. [Toustue
BoipaBHMBaHus yreHnid JJHK Ha pedepercHsiil reHoM. Popmarthl (aiiioB ¢ pe3yibTaTaMy BelpaBHUBaHMS. [Tonck
OJHOHYKJIEOTUIHBIX BAPHAHTOB B reHoMe. VIcronp30BaHue MporpaMm Uil BeipaBHUBaHUs Bowtie, Bowtie2, BWA, hisat2.
3HAKOMCTBO € MAKETOM MporpaMm 1yisi paboThl ¢ (paiiyiaMu BHIpABHUBaHUsI Samtools. AHHOTAIMsI TeHOB B OaKTepUaibHOM
reHome. PaboTa ¢ mporpammamu NoKMCKa reHOB B FeHOMax sykapuoT Augustus u Braker

Tema 5. BBejeHHe B MeJUIHHCKYIO T€HOMHUKY

NGS p7151 moncka reHOMHBIX BapHAaHTOB. VIcXoHbIE aHHBIE TSI TOMCKA TeHePaTUBHBIX (T€PMUHAIBHBIX ) MyTaIMH.
BripaBHuBaHue (bwa mem i aln). CopTrpoBKa IO KOOpAWHATE ¥ MApPKUPOBKA AYIUTMKATOB. Picard tools.
"TlepeBbIpaBHUBaHME" BO3JIE M3BECTHHIX MHIIENOB. [lepecuér mokazaTesneli kayectBa. [lorck MyTtanuil (KoyuHr). Metox
HaplotypeCaller or GATK. ®opmatst VCF/GVCEF. IMommopdusie (Bapuademsasie) odnactu GVCF. Tons,
XapaKTepU3yILIKe TOJUMOP(HBIA CaliT B KOHKPETHOM 00pasie. HekoTopble MeTprKY 11l (PUIBTPAK BAPUAHTOB. THITHI
MyTaIni.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCmeYeH s JJIsi CAMOCTOATEJbHONH PA60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOYJIIO)

CamocrosiTesbHask padoTa 00yYaIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTrosiTesbHast paboTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHHIUINHB, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBITONHSIOT 3a1aHKUs1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMy M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00yYaIOIIMXCs perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypPOH U 3JIEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsizok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajlaBpuaTa, MporpaMMaM ClieUAITETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH IPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepceTBa oopasopanust Poccutickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "OO akTHBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHMX YUeOHbBIX 3aBeIcHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (IIpuBomkckmii)
(penepanbHbIl yHUBEpCUTET"

INpaBuna BHyTPEHHEro pacropsAaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEkACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) penepanbHelil yHuBepcuTeT”

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETA

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

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHeTeHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS ceayommas HHPpOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUITAHUPYEMBIM pe3yJIbTaTaM 00yUJeHHs TI0 TUCIIUTUTIHE (MOYIII0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITH;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIUBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkKaHUe OLIEHOUHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YUaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJI OLICHOYHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmmMe JUuCHUITTMHBI (MO}lyJ'IIO).

SAEKTPOHHBH
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7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe JUCLUIUINHBI (MOYJIs1) IpejirosaraeT n3y4eHrue OCHOBHOM 1 JONOTHUTENbHON y4eOHOi iuTepaTypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25

9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

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 VIS 00yJaIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pa6or

MeToanuyeckue peKOMeH AU

JIEKLIANA

B Xoze NeKIMOHHBIX 3aHATHH MTOJIE3HO BECTH KOHCIIEKTHPOBaHKe yueOHOro Matepuaa. IIpuMure K cBeJeHUIO
crenyonye pekomenaamu: Obpainaiite BHIMaHHe Ha KaTeropruu, (hopMyJIMPOBKH, PaCKpPBIBAIOIINE COAEpkKaHNE
TEeX WJIV UHBIX SIBJIEHUH U MPOLIECCOB, HAyYHbIE BHIBOIbI M IPAKTUYECKIE PEKOMEHAAINH, TIOJIOKUTEIBHBII OITBIT
B OPaTOPCKOM HMCKyccTBe. JKenaTenbHO OCTaBUTh B paO0UMX KOHCIEKTaX IMOJIsl, Ha KOTOPBIX JIeJIaTh IOMETKH U3
PEKOMEH/I0BAaHHOM JIMTEPATyPHl, AOTIOJHSIONINE MaTeprall MPOCIYIIaHHOH JIEKIIUH, a TAKXKe MOJUYepKUBAIOINE
0co0yI0 BAKHOCTb T€X MJIM MHBIX TEOPETUUECKUX MOJIOKEHUH. 3aJaBaTh MPEroaBaTellio yTOUHSIONINE BOTIPOCH! C
LIeJbIO YSICHEHHSI TEOPETHUECKUX TTOJIOKEHHUH, pa3pelleH s CIOPHBIX CHTYalU.

MPaKTUYECKUE
3aHATUA

B xone moaroToBKM K CEMHHApaM U3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTBCS C AOMOJTHUATEIBHOM
JIMTEpaTypoi, HOBBIMHU IyOIMKALMAME B IEPHOANYECKUX U3IAHUSX: )KypHAIax, ra3eTax u T.4. I1pu aToM yuecTsb
PEKOMEHALMH MTpernoaBatess U TpeOoBaHUs yueOHO! nporpamMmbl. JlopabaTeiBaiiTe CBOI KOHCIIEKT JIEKLIUH,
Jienasi B HeM COOTBETCTBYIOLIME 3aMUCH U3 JIUTEPaTyphl, pPEKOMEHIOBaHHOI IpenojaBaTesieM U MpeLyCMOTPEHHON
y4eOHoii mporpaMmoii. [ToAroToBbTe TE3UCH 1151 BHICTYIICHUI 110 BCeM Y4eOHBIM 3 BOIIpocaM, BBIHOCHMBIM Ha
cemuHap. ['0TOBsCH K JOKJIady WM pepepaTUBHOMY COOOIIEHHIO, OOpaliaiiTech 32 METOANYECKOH OMOIIBIO K
npenogasaTeno. COCTaBUTh IUIAH-KOHCIIEKT CBOETO BRICTYILIEHU . [IpogymMaiite mpuMeps! ¢ Lesblo 00ecreueH s
TECHOM CBSI3M M3Y4aeMOH TEOPUH C peasbHOM K13HbI0. CBOEBPEMEHHOE M KAUECTBEHHOE BBHIIOJIHEHUE
CaMOCTOSITEJIBHOI pabOTHl Oa3upyeTcst Ha cOOMOAEHNH HACTOSIIMX PEKOMEHIALMI 1 N3yYeHUH
PEKOMEH/I0BaHHOM JUTepaTypbl. OOYYAIOINIACS MOKET JOMOIHUTD CIIHCOK UCTIOIBL30BAHHOMW JIMTEPATY Pb
COBPEMEHHBIMU HCTOYHHMKAMU, He MTPeJICTABICHHBIMH B CIIUCKE PEKOMEHI0BAHHOM JINTEPATyphl, U B JaJIbHeHIeM
MCIIOJIb30BaTh COOCTBEHHBIE IOTOTOB/IEHHbIE y4eOHble MaTepHasIbl IPY HAITMCAHUY KYPCOBBIX U AUITIOMHBIX
paodor.

CaMoCTOSI-
TeJbHas padoTa

I'maBHas 3agaua Kypca HarpasJieHa Ha (DOPMUPOBAHUE CUCTEMHBIX HABBIKOB, YMEHUI U 3HAHUIA O IPUOPUTETHBIX
JOCTIKEHHUSIX OMOJIOTMUYECKMX HAYK M MX KOMITIEKCHOTO MCITONIb30BaHMS B 00JIaCTH MEAMIIMHBI M (DapMaKOJIOTHH.
Paboty c nmuteparypoii pasymMHee HauMHATH ¢ pa3dopa MaTeprana, N3JI0KEHHOTO B JIEKIMX. [lyis ydmero
YCBOEHUS MaTepualla MpearnouTUTeIbHee Mocye JIeKIuH 3arpaunBaTth 20-30 MUHYT Ha pacCMOTpEHUe
W3JI0)KEHHOTO MaTepraia, OTMedasi MECTa, BBI3bIBAIOIINE BOIPOCH WA COAEPKAIME HEMOHATHBIN TEKCT.
Bormpocsl, KoTOpble TpeOYIOT JOMOJHNUTEIFHOTO YTOUHEHHSI, MOKHO Pa3o0paTh, UCTIONb3YsT YIeOHUKY WIIH
oOparuBIIMChH K TperogaBaresio. C 1esplo yriryOeHus 3HaHUH 10 M3y4aeMOoMy BOIIpOCY TpedyeTcst
HCIIOJIb30BATh: PEKOMEHIOBAHHYIO JIUTEPaTypy U UHTEPHET.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT ¢ oneHKou | [Ipr MoAroToBKe KAk Iblid CTY/ICHT JOJIKEH HaYaTh C O3HAKOMJIEHUS C TUIAHOM 3aHSITHS, KOTOPHIA OTpaXxaer
cofiepKaHue NpeI0KEHHON TeMbl. TIaTeIbHOEe MPOIyMbIBAaHUE U M3YUEHUE BOIIPOCOB IJIaHA OCHOBBIBAETCS HA
mpopaboTKe TEeKYIIEero MaTepuaa JEeKIUH, a 3aTeM U3ydeHHst 00sI3aTeIbHOM U JOMOTHUTEILHOMN JIUTEPaTyPhl,
PEKOMEH/IOBAHHOM K JaHHOM TeMe. Bce HOBbIE TIOHSITHUS 110 U3y4aeMOl TeMe HEOOXOIUMO BbIYYUTh HAU3YCTh U
BHECTH B IJIOCCAPUii, KOTOPHIH e1eCO00Pa3HO BECTH C CAMOTO Havaja U3yueHus Kypca.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeILHOTO TIPOIIECCa IO JUCIUILTAHE (MOIYJTO) BKIIIOUAET B ce0s CIeqyIoNIie
KOMITOHEHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.

KommnbloTepHBIit KJtacc.

Crenanu3upoBaHHast 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHusl JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIHIL ¢
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIIyXa MOJTydaid MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH [Uis Tiepeaauyn nHGOpPMAIMK, OPraHU3aluK Pa3InIHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM paboThl 00y4aloIIerocs ¢ MpernojiaBaresieM, B TOM uciie BEOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI /TSI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBICTYIUICHUS C JIOKJIAJaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBE/ICHUsI TPEHUHIOB,
OpraHM3aliy KOJUIEKTUBHOM padoTH;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEIBHOCTHU Claul 00YYaIOIIMMCsl HHBIMIOM MJIM JIMLIOM C OrpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbSI
¢opm rTpome:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WM IK3aMEHa, IIPOBOAUMOTIO B IMMCbMEHHOMN CbOpMC, - He Oonee yem Ha 90 MUHYT;

- TIPOJIOJKUTEIHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOAMMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BBHICTYIUICHUS 00YYAIOIIErocs MPH 3aluTe KYpPCOBOM PabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHbIM 11aHOM 110 HarpaBienuio 06.04.01
"Buosiorus” ¥ MarucTepckou rnporpamme "BroxuMusi, MoJieKyIsipHast GuoJiorusi u OnonHpopMaTrKa'.

SAEKTPOHHBH
Crpanuna 7 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctmuiies " BruonHpopMaTueckii aHaan3 pe3yibratoB cekBeHuposanus'; 06.04.01 "Bronorus”.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./1B.03.02 Buoungopmamuueckuti aHaius pe3yavmamo

4

CEKBEHUPOBAHUS

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

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBky: broxumus, MonekynspHas Guoorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepaTtypa:

1. NGS: BeicokomnpoussoauresibHoe cekBeHupoBanue / 1. B. Pe6pukos, 1. O. Kopocrun, E. C. [lly6una, B. B. MnbuHckuii ; mox
o6mieit penakuueii 1. B. Pe6pukosa. - 3-e uzfl. - Mocksa : Jlaboparopus 3Hanwmii, 2020. - 235 c¢. - ISBN 978-5-00101-654-0. -
Tekcr : anexkTponHsli // Jlansb : anekTpoHHO-OMOMMOTeyHas cuctema. - URL: https://e.Janbook.com/book/151534 (nata
obparmenus: 22.11.2022). - Pexxum moctyna: 71l aBTOPH3. MOJTb30BaTeNeH.

2. Boukos, H. I1. KiuHnveckas reneruka : yue6nuk / moj pea. boukosa H. I1. - Mocksa : '90TAP-Menua, 2020. - 592 c. -
ISBN 978-5-9704-5860-0. - Tekcr : anextponnsiii // DBC "KoncynpTranT crynenra’ : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970458600.html (nata oopamienus:: 22.11.2022). - Peskum gocryna : o
IOAITMCKE.

3. JIuma-ge-Papua, A. [Toxsasa 'Tirynoctu’ xpomocoMsl. MicrioBeabs HeMOKOpHOi MoJiekysl / Jluma-ne-Papua A. ; nep. ¢ aHrI. -
4-e 3. - Mockga : 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: 22.11.2022). - Pexxum nocryna : 1o
TIOATIHCKE.

lonosHATE ILHAS JUTEpPATYpa:

1. TeneTnveckue OCHOBBI CEJIEKIIMK PACTeHuit : MoHOrpadus : B 4 Tomax. - MuHck : Benopycckas Hayka, [6. 1.]. - Tom 4 :
BrorexHosnorus B cenexuyy pactennid. ['eHomMyka u reneTndeckas nakeHepus - 2014. - 653 c. - ISBN 978-985-08-1791-4. -
Tekcr : anekTpoHHbIH // JlaHb : 31eKTpOoHHO-OnbmMoTeunas cucrema. - URL: https://e.lanbook.com/book/90618 (nata
obparmenus: 22.11.2022). - Pexxum goctyna: 71 aBTOPH3. MOJIb30BaTeNeH.

2. Benrep, K. PacumdpoBannas xu3nb. Moii reHom, Most sxxu3Hb / K. Benrep ; nepeBoa c anrnmiickoro JI. O6pasuoBoi, I1.
O6pasrioBa. - 3J1. u311. - Mocksa : Jlabopatopust 3Hanuii, 2015. - 467 c. - ISBN 978-5-9963-2910-6. - Tekcr : J1eKTpOHHBII //
Jlans : sanexTpoHHO-OMOMMOTEeYHAs cucTeMa. - URL: https://e.lanbook.com/book/66246 (naTa obpammenus: 22.11.2022). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.

3. Kapu, H. Mycopnast JHK. ITytemiectBue B TemHyio Matepuio reroma / H. Kapu. - Mocksa : JlaGoparopust 3Hanwmit, 2016. -
339 c. - ISBN 978-5-00101-430-0. - Tekcr : anekrpoHHBIiA // JIaHb : 371eKTpOoHHO-0MOMOTe Hast cuctema. - URL:
https://e.lanbook.com/book/90247 (nata obparienus:: 22.11.2022). - Pesxum qoctyna: 1Jis aBTOPU3. MOJb30BaTENeH.
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CEKBEHUPOBAHUS

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

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBky: broxumus, MonekynspHas Guoorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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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