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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

3AE
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[porpammy muctMIUIMHBL pa3padoTai(a)(u): BeLyInid HayYHbIi COTPYHUK, K.H. ['puropsesa T.B. (HIJI I'enetnka
MHKpPOOpPrann3MoB, THCTUTYT (byH/IaMeHTaIbHOW MeIMIMHEL 1 6uonornn), 1Tatyana.Grigoreva@kpfu.ru ; Hay4HBIN COTPYIHUK,
K.H. MapkenoBa M.1. (HUJI MyabTHOMHUKCHBIE TEXHOJIOTUM KUBBIX cUCTeM, HCTUTYT (DyHIaMEHTATIbHON MEAULIMHBI U
ouosnorun), MIMarkelova@kpfu.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
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-2 CriocobeH (hopMyJIMpOBaTh aKTyaJIbHbIE 32]a4K UCCIISJOBAHUS U IJTAHUPOBATH SKCIIEPUMEHTHI

B 00JIaCTH U3YYEHUs KUBBIX OMOJOTMYECKUX CUCTEM, HCTIOIb30BaTh
OIBITHO-9KCIIEPIMEHTANIBHYIO U IMTPUOOPHYIO 0a3bl IO TEMATHKE TPOBOAUMBIX UCCIIEIOBAHUIH,
AHAIN3UPOBATh PE3YJIBTATHI, OJyUEHHBIE B XO/I€ PELLIEHUS UCCIEI0BATENbCKUX 3a/1a4

OO0yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

3HATD akrtyasbHble 331244 B 00JIACTA OMUKCHBIX TEXHOJIOTHI

3HATD meToab! ¥ MIPUHIIMIIB ITAHUPOBAHKS SKCIIEPUMEHTOB B 00J1aCTH OMUKCHBIX TEXHOJIOTHIA
3HATD coBpemMeHHbIe METOIBI OMUKCHBIX TEXHOJIOTUH

JloKeH yMeTh:

YMETD ¢opmynrpoBath 1 aHAIM3UPOBATD 3a/1a4M B 00J1ACTU OMUKCHBIX TEXHOJIOT U

VMETD nniaHupoBaTh 9KCIIEPUMEHT, UCTIONIb30BATh OMBITHO-9KCIIEPUMEHTAJIbHYIO 1 TIPUOOPHYI0 0a3bl 1S pEIeH s 3a1a4
OMHKCHBIX TEXHOJIOTH

YMETD onpenensth nepeveHb pesieBAHTHBIX U HEOOXOJUMBIX METOJOB [UIsl IPOBEICHUS] HAYYHO-UCCIIEIOBATEIbCKUX U
(1M) TIPOU3BOACTBEHHO-TEXHOJIOTMYECKHUX PaboT B 00JIACTH OMUKCHBIX TEXHOJIOTHIA

I[OJDKGH BJIag€Th:

BJIAJIETD HaBbIKamu oripeiesieHus] IPUOPUTETHBIX U aKTYaJTIbHBIX 331a4 B OMUKCHBIX TEXHOJIOTHIA
BJIAJJETD HaBbIKaMM aHAIM3a pe3yJIbTaTOB, IOJYYEHHBIX B XO/Ie PeIeHUs 3aa4 OMUKCHBIX TEXHOJOTUI

BJIAJETD coBpeMEHHBIMU METOJAMHU X OCHOBAMM aHAJIM3a NOJYYa€MbIX JAHHBIX [P PELLIEHUU 33Ja4 OMUKCHBIX
TEXHOJIOTHH

2. Mecro gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucrmruivHa (MOIyJb) BKodeHa B paszaen "B1.B.08 Mucturumaen (MOxysm)" OCHOBHOM MPOoecCHOHANTBHON
obpazoBarenbHol nporpammsl 06.04.01 "Bronorus (I'eHeTrka u reHeTrveckue TexHonoruu)" u orHocurcst k yactu OITOIT BO,
(opmupyemMoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOIIEHHI.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 46 yaca(oB), B TOM umcrie Jekuun - 10 yaca(oB), mpakTudyeckue 3aHstus - 16 yaca(oB), 1abopaTopHbie
padotsl - 20 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - ) yaca(oB).

CamocrosrenbHast padoTa - 44 yaca(oB).
KouTposns (3auét / x3amen) - 18 vaca(oB).
dopma MpOMeKYTOUHOTO KOHTPOJISI JUCHIMIUIMHBL: 9K3aMeH B 1 cemecTpe.

4. ComeprxaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE MO0 TeMaM (pa3jiesiaM) ¢ yKa3aHHeM 0TBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YaCOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHIl IVIaH KOHTAKTHOH H CaMOCTOSITeJbHOH Pa6oThI 0 JUCHHILINHE (MOIYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, 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. 'enomuka 1 3 0 4 0 5 0 11
2. (Tema 2. TpaHCKpUNTOMHKA 1 3 0 4 0 5 0 11
3. |Tema 3. IIporeomuka 1 2 0 4 0 5 0 11
4. |Tema 4. MerareHomuka 1 2 0 4 0 5 0 11
Toro 10 0 16 0 20 0 44

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. I'enomuka

LlenTpanpHas JorMa MOJEKYJISIpHOI OHOJIOTMH, COBPEMEHHBIH B3IJISA.

Buonornueckue makpomosekyinsl: IHK, PHK u 6enku: cTpykTypa, (byHKIMH, KOMIBIOTEPHOE TIPECTaBIICHHE.
Opranu3zanyst TeHOMOB IIPO- U 3yKapHOT.

CucreMHasi GMOJIOTHS: OT MOJIEKYJI K MOJIEKYJISIPHBIM aHCaMOJISIM M (DYHKIIMOHATILHBIM CETSIM.

OMWUKCHI: TEHOMHKA, TPAHCKPUIITOMHKA, IPOTEOMUKA, METAareHOMHKA, METaO0JIOMHKA.

Mertoapl nosydeHus: OMOJIOrnYecKoil HH(pOPMALIMK: CEKBEHUPOBAHKE, YUIIbI, MACC-CIEKTPHI.

MeTtonpl aHaIM3a TEHOMHBIX JaHHBIX. Ba3bl JaHHBIX OUOIOrMYECKON MH(DOPMALIUH.

Mertoapl aHanM3a reHOMHbIX JaHHBIX. [ToMCck nocienoBaTenbHOCTeH B 0a3ax JaHHBIX.

Popmarthl 3anMcy HyKJISOTUIHBIX 1 aMIHOKHUCIIOTHBIX TIOCIIEA0BATEIbHOCTEH.

CpaBHeHHe HYKJICOTUTHBIX ¥ OEJIKOBBIX MOCJIEJOBATEILHOCTEM.

[Nonaproe BrIpaBHUBAHME.

BLAST.

MHoecTBEHHOE BHIPAaBHUBAHME T0CIIEJOBATEIbHOCTEH: OCHOBHBIE aJITOPUTMBI X KX OCOOEHHOCTH.
AJITOpUTMBI BHIPABHUBAHMSI TEHOMHBIX JAHHBIX.

OreHKa Ka4ecTBa MPOYTEHHH.

Cexsenuposanue JJHK npokapuort, anroputmsl cOopku renoma. Kontury, ckaddonnsl, punuimmpoanue cOOpKu.
ITpoBepka kadecTBa cOOpPKU. AHHOTALMSI COOPKH.

OTnuusl peceKBEHHPOBAHHOI'O TEHOMA OT pe)ePEHCHOTO: TUIIBI MYyTALIMI.

Tema 2. TpanckpunToMuka

AHanu3 sKcnpeccuu reHos npu nomowy MukpouunoB 1 RNA-seq. Tunel PHK.

AJITOPUTMBI TPAHCKPUIITOMHOTO aHAJIN3A.

[aiiruiaiiH TPaHCKPUIITOMHOTO aHaIN3a (BbIpaBHUBaHUE, COOPKA TPAHCKPUIITOB, aHAIN3 TU((EePEeHIINATEHON IKCIIPECCUH).
Hopmamzauusa ganasix RNA-Seq. CraTucTrdeckuil aHaIu3 NOJTyYeHHbIX POopUiIel SKCIIPEeCCHu.
Ooborarmenue Tepmutamu Gene Ontology, KEGG.

Tema 3. IIpoTeomuka

Mertozpl aHaM3a MPOTEOMHBIX JAHHBIX.

WHcTpyMeHTsI onpe/iesieHust HOCTTPAHCIISAIIMOHHBIX MOIU(HKALIIHA.

[IporeorenoMuKa - METOBI POTEOMUKH [JIs1 IOATBEPXKACHUS JAHHBIX, OTYyYEHHBIX U3 TEHOMHBIX ITOC/IE/I0BATEIbHOCTEN
BrrunciurensHble MeTo bl OMOMHMOPMATHKY 1S U3yUYeHHs] OEIKOB-OMOMapKepOB.

Macc-CrieKTpoMeTpHs 1 YHIIBL.

CrpyKTypHasi IPOTEOMHUKA - IIMPOKOMACIITAOHbIE UCCIIEIOBAHUSI CTPYKTYp OEJIKOB Ha OCHOBE IAHHBIX PEHTT€HOCTPYKTYPHOTO
aHamsza u SIMP- criekTpockonuu.

Tema 4. MeTareHoMuKa

Muk poOHbIe COOOIIECTRA, TIOKa3aTeH alb(da-, 6eTa-, raMMa- pa3HOOOpa3usl.
MapkepHbie reHbl UICHTH(PUKAIMA MUKPOOPraHU3MOB.

Merto[ipl OIIEHKHA MUKPOOHOTO pa3HOoOpa3usi. MeTareHoM.
[loTran-cekBEHUPOBaHKE U CEKBEHNPOBaHUe aMIUIMKOHOB 16S pPHK/ITS.

Crpannua 4 u3 9.
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Basbl pepepeHCHBIX OCIeJ0BaTEIbHOCTEN.

Honsarue "OTU" u "ASV".

AHanM3 JaHHBIX MIOTraH-CEKBEHUPOBAHMS METareHOMOB. TaKCOHOMUYECKOe pa3HooOpasye, (PYHKIMOHAIBHOE pasHoOOpasHe.
C6opka MeTareHOMOB.

3anauu, peraeMsle myTeM MeTareHoMHoro ananusa. [Ipoekt "Human Microbiome Project".

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MojpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIHMIUIMHBI, TaK U MPOPadOTKY TeM (pa3ielioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU padoTHL. Bo BpeMs1 caMOCTOATENIbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAlIPaBJICHHbIC Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUIN U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHIUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNA 00Pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
00pa3oBaHus - porpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBa HAYKH U BhIcIiero oopa3oBanus Poccuiickoii ®enepanuu ot 6 anpenst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickonn enepanmu Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBe/ICHII"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuna BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 0OpazoBanus "Kazanckuii (IIpuBomkckuii) enepanbHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

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

®DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKIJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHIe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHs:

- COOTBETCTBHE KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 JUCLUILTMHE (MOJYJI0);

- KpUTEpUHU OLIEHUBaHUs c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH M0 JUCHUIUTAHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /1J1s1 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe IUCIUIUTMHBL (MOJIYJIs) MPEAIoJiaraeT u3y4yeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOoH nTepatypsl. Jlutepartypa
MOXeT OBbITh JOCTYITHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapHaHTOB (JIMOO B 000MX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIHOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubimoreke um. H.U. JlobaueBckoro. OOyyJaromuecs mojay4yanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE [0 YUTATEIbCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIIAMU 0JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3JAHKS IOCTYIHBI AUCTAHIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U MApOoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [1pu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIPA) KaXKA0T0 U3 U3/IaHNi OCHOBHOM JIMTepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTOHUTEILHON JINTEpaTyphl Ha
KaKI0r0 00y4Jalolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCUMIUIMHY.

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)

BLAST - http://www.ncbi.nlm.nih.gov/BLAST
ClustalW - http://www.genome.jp/tools/clustalw/
PHYLIP - http://evolution.genetics.washington.edu/phylip.html

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

Buj paéor MeToauuecKkne peKoMeHIamun

JIEKLIUN CryzeHTy peKOMEeH/IyeTCsl BECTH KOHCIEKT JIEKIIMHU. B KOHCIEKTe JOCIOBHO 3alMChIBAIOTCS
onpeeIeHns] OCHOBHBIX OMOMH(OPMATUYECKUX TOHATHI, KATErOpUid 1 OMOJOTMYECKHX 3aKOHOB.
OcTrasibHOE JOJIKHO OBITh 3aIHCaHO CBOMMHU clIoBaMH. C IIe/IbI0 YITy4IlIeH!s] yCBOSHHUS MaTepuana
TpedyeTcsi MPOCMOTPETh KOHCIIEKT cpa3y IMocje 3aHATUI, OTMETUTh MaTepHall KOHCTIEKTa JIEKLHH,
KOTOPBIN BBI3bIBACT 3aTPyJHEHHUSI AJIsI IOHUMAaHUS, MONbITAThCS HANTH OTBETHI HA 3aTPYAHUTEIbHBIC
BOIIPOCHI, UCIIONIB3YsI PEKOMEHIYEMYIO JINTEPaTypy.

ITpy noAroTOBKE K JIEKLMY CTYAEHTY PeKOMEHYeTCs 0 KOHCIIEKTY 3a01aroBpeMeHHO U3YYHUTh
Matepual, IpeJIOKEHHBIA Ha MPEAbIAYIINX JIEKIUAX, TOBTOPUTh OCHOBHBIE TEPMHHBI.

IMPaKTUYCCKHUEC HpI/I MNOATOTOBKE K MPAKTUYCCKUM 3aHATUAM CTYACHTY PEKOMEHAYCTCA:

3aHATUA - CaMOCTOATEIIBHO 3a6J’[al"0BpeMeHHO TMOBTOPUTH y'-Ie6HLIfI Marepuall, npe)lnaraeMLIﬁ Ha JICKIHMOHHBIX
U MPAKTUYCCKUX 3aHATUAX]
- 3apaHee }76CHI/ITLC5{ B HAJIMYUU U pa6OTOCHOCO6HOCTI/I Ha IMePCOHAJIbHOM KOMIIbIOTEPE
HeO6XOHI/IMOFO IJIA BBIIIOJIHEHHUA pa60TI)I IMpOrpaMMHOIO obecrieueHust

nadoparopusie | [Tpu MOArOTOBKE K MPaKTHYECKUM 3aHITHSAM CTYIEHTY PeKOMEH/ILYeTCs:

paboThI - CAMOCTOSITEJIHO 3a0JIaTOBPEMEHHO MTOBTOPHUTH YYEOHBII MaTepral, MpeaiaraeMblil Ha JIEKIIMOHHBIX
Y IPAKTUYECKHUX 3aHSITHSIX;
- 3apaHee yOeIUThCS B HAJIMYMH M PAOOTOCHOCOOHOCTH HA HEPCOHATBHOM KOMITHIOTEPE
HEOoOXOJUMOTO [1JIs1 BBHIIOJIHEHHS pa0OThI IPOrPAMMHOTO 0OECTICUeHHU T

CaMOCTOsA- HpI/ICTyHaﬂ K CaMOCTOATEJIbHOMY M3YUYCHUIO JUCHUIIMHBI, CTYACHTY HCO6XO)II/IMO BHUMATECJIBHO
TEJIbHaA pa60Ta O3HAKOMUTBCA C TEMATHYCCKUM ITIJIAHOM SaHHTI/Iﬁ, CITMCKOM peKOMeHHOBaHHOﬁ JIATEPATYyPHhI. CJ'[e,HyCT
YACHUTD NNOCJIEA0BATCJIbHOCTDL BbIIIOJIHEHHUA MHANBUAYAJIbHBIX y‘{C6HI)IX 3a)1aH1/1171. HpI/I
BO3HHUKHOBEHHH CJIOKHOCTEH CTYACHT BIIpaBe O6paTI/ITbCH 3a KOHcyHLTaHI/Ieﬁ K IIpenogaBaTesIto.

9K3aMeH 3aBepIIanimM 3TaroM U3yUeHHUs JUCHUIUIMHBI SBJISETCS aTTecTalys B BUAE 9K3ameHa. s
TOATOTOBKH K 9K3aMEHY CTYIEHTY PEKOMEHIOBAHO:

- CaMOCTOSITEJILHO TIOBTOPHUTH YUEOHBI MaTepHal, NpeJlaracMblii Ha JIEKIIMOHHBIX M TIPAKTHYECKHX
3aHATHUSAX B TEUYCHHE BCETO CEMECTpa O0YyUCHHS;

- Ip1 HeOOXOAMMOCTH BOCIIOJIb30BAThCS IOTIOJHUTEBHOM YUeOHOH TUTepaTypoi, COrJIaCOBAaHHOM C
TMIpernoiaBaTeseM.

10. ITepeyenb nH(Q OPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(pOPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HE00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIiecca MO TUCIUILTIHE
(Momyn0), BKJIIOYas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOLYJIO) BKIIIOUAET B ce0s1 CleqyoIIne
KOMIIOHEHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.

KommbioTepHbIi Kitacc.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

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

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO 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;

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

[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yyeOHbIM 11aHoM 1o Harpasiienuio 06.04.01
"Buosnorusa" u Marucrepckoil mporpamme "I'eHeTHKa U reHETUYECKHE TEXHOIOTHH .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.08 Omukcrvie mexronoeuu

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

Hanpasnenue noarorosku: 06.04.01 - buonorus
IIpocuss noaroroBku: I'eHeTHKA M TeHETUYECKUE TEXHOIOTHUH

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. IlpuMeHeHne MOJIEKYJISIPHBIX METOIOB KCCIIeIOBaHus B reHeTHke: YuyeOHoe nocooue / JI.H. Hedenora. - M.: HUL]
Nudpa-M, 2012. - 104 c. - Pexum gocrymna:

http://znanium.com/bookread.php?book=302262 3BC '3nanunym’

2. I'yman, B. M. Martemartuka 1 3arafiouHblil reHeTHYecKuii kop : MoHorpacdus / B.M. I'ynai. - 2-e u3a. - Mocksa : PUOP :
NHO®PA-M, 2017. - 288 c. - (HayuHas mbIcib). -

https://doi.org/10.12737/6032. - ISBN 978-5-369-01276-5. - TeKcT : 37I€KTPOHHBIH. -
URL:https://znanium.com/catalog/product/883158

3. Bonopuenkosa, JI. A. Bronndopmaruka : yue6Hoe rnocodue : [16+] / JI. A. Bonoguenkosa ; OMCKuil rocyaapCTBEHHBIH
ynusepcureT um. . M. Jlocroesckoro. - OMCK :

Omckwmii rocyaapctBeHHbIN yHuBepeuteT um. ©.M. loctoeBckoro, 2018. - 44 c. : min. - ISBN 978- 5-7779-2214-4 - URL:
https://biblioclub.ru/index.php?page=book&id=563147

JonoaHuTeJbHAs JUTEparypa:
OCHOBBI aHAJIM3a JAHHBIX U IporpaMMEpoBanus B R : yueOHo-MeToanydeckoe nocodue / Akdeposa H. U., Koznosa O.
C. ; Kazan. denep. yu-1, UH-T hynnament. Meaurmabl u 6uosiorun .? Kazass : [Anbsanc], 2017 .2 32 ¢. : w. ; 21 .7
Bubsworp.: c. 32 (7 Hazs.), 100.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.08 Omukcrvie mexronoeuu

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

Ipodunb noxroroBku: I'eHeTKa ¥ reHETUYECKHEe TEXHOJIOTUN

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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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