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Iporpamma mucirumab "MeTtareHoM MUKpoOHBIX coodmecTs"; 06.03.01 "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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Iporpamma mucirumab "MeTtareHoM MUKpoOHBIX coodmecTs"; 06.03.01 "Buonorus”.

IporpamMmy aucimIuMHEL pazpadorai(a)(u): mpodeccop, 1.H. 3urannmH A.M. (kadeapa Mukpoduosioruu, LleHTp Grosioruu u
TIeIaTOTMYecKoro 00pasoBaHus), ayrat.ziganshin@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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH PUMEHSITh ITPUHIIUIIBI CTPYKTYPHO-(DYHKIIMOHATLHOM OpPraHU3al|u, UCTIOIb30BAaTh

(pusnosiornyeckue, IMTONOrNUECKUe, OMOXUMUYECKHE, OMO(PU3MIECKUe METO/Ibl aHAJIU3A IS
OLIEHKU M KOPPEKIMU COCTOSIHUS KMBBIX OOBEKTOB M MOHUTOPUHIA CPe/Ibl X OOMTAHUS;

TIK-2 CriocoOeH UCIO0JIb30BaTh TEOPETUICCKUE U TPAKTUICCKUE 3HAHUSA NJIA TOCTAHOBKU U PEHICHUS
MCCJICOOBATC/IbCKUX 3a/1a4 B 00J1aCTH OUOJIOTHUU U 6I/IOM6,HI/IHI/IHI)I

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

0Cc00eHHOCTH UH(DOPMAITMOHHOTO TIOAX0/1a K U3yYeHUI0 OMOTIOTMYECKUX CUCTEM, COBPEMEHHbIE METObI 00pabOTKH U
aHaJM3a OMOJIOTMYEeCKOU MH(OPMALIMK, OCHOBBI TEHETUKH Y SBOJIIOIIMOHHOM TEOPUH, JOCTHKEHUS TeHETUKU 1 OMOXUMUM
HYKJIEMHOBBIX KHCJIOT, IUTOJIOTHH, MOJICKYJIIPHOW OMOJIOTUK, TeHHOW MHKEHEPUH U OMOTEXHOJIOTHH.

HoKkeH yMeTh:

MPUMEHATb OCHOBHBIC 3dKOHOMEPHOCTU U COBPEMCHHBIC NOCTUKEHNUA TCHETUKHU, TCHOMUWKHU, IPOTCOMHKH, UCIIOJIb30BATH
OCHOBHBIC TEXHUYECKUE CPEACTBA ITOMCKA Hay‘{HO-6I/IOHOI‘I/I‘I€CKOﬁ I/IHq)OpMaHI/H/I, YHUBEPCAJIbHBIC MMAKEThI ITPUKJIAAHBIX
KOMIIBIOTEPHBIX MTPOTI'paMM, CO31aBaTh 0a3bl IKCIICPUMCHTAJIbHBIX OHOJIOTHYECKUX JaHHBIX, pa6OTaTb ¢ OMOJIOTMYECKOH
I/IH(l)OpMElIII/ICfI B IJI00AJIbHBIX KOMIIBIOTEPHBIX CETAX.

IloJoKeH BIIafieTh:

HaBBIKAMH T10 MCITOJIb30BAHUI0 METAar€HOMHBIX TEXHOJIOTHI JJId PEHICHUS IIMPOKOro CIIEKTPA HAYYHBIX 3a1a4, IpUeMaMnu
OLEHKHN U CaMOOLIEHKHU PE3YJIbTAaTOB A€ATEJIbHOCTU 110 PEHICHUIO HpOCl)eCCI/IOHaIII)HLIX 3agay.

2. Mecto gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOayJb) BKoveHa B pazgen "B1.B.JIB.14.02 Jucnurumas (MOmysH)" OCHOBHOM MPOpecCHOHATEHON
ob6pazosarenbHol nporpammsl 06.03.01 "Bronorus (Buosorust)”" 1 OTHOCKTCS K JUCHMIUTMHAM 10 BeIOopy uactu OITOIT BO,
(opmupyemon yuacTHUKaMu 00pa30BaTeIbHbIX OTHOIIIEHH.

OcBauBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKA3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

O0611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 32 yaca(oB), B TOM 4mcIie JeKiuu - 16 yaca(oB), mpakTudeckue 3aHstus - 16 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocrostenbHas padota - 40 yaca(oB).
Kontposns (3auér / x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 7 ceMecTpe.

4. Copep:xanne qUCHHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejaM) ¢ yKa3aHHeM OTBe/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB 1 BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW W CAMOCTOATEJbHON Pa60ThI 0 AV CHHUILINHE (MO/IYJIIO)

SAEKTPOHHBH
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Iporpamma mucirumab "MeTtareHoM MUKpoOHBIX coodmecTs"; 06.03.01 "Buonorus”.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

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

Tema 1. Onpenenenue MerareHoMuku. Mcropus.
1. |MeTozbl CEeKBEHUPOBaHUsI HOBOTO TIOKOJIEHHUS. 7 4 0 4 0 0 0 10

Tewma 2. BuonHdopmaTuyeckuii aHaIU3.
[MpenpapurenpHast 06padoTKa JaHHBIX. COOpKa
5 rocyiegoBaresibHOCTel. [Tonck Koampyommx

" |mocnenoBatensHOCTEN. OnpeneneHne cocTaBa
MHUKPOOHBIX cooOrmecTB. IHTerparus JaHHbIX.

Tema 3. O6nacti npUMEHEHNsI METareHOMUKH (B
MeIMLIUHE, OUOTEXHOJIOTHX, IPU MTPOU3BOJCTBE
3. |OMoTOIUIMBA, CEILCKOM XO3AMCTBE, 7 6 0 6 0 0 0 15
O6uopemeualym, SKOIOTHH).

1Toro 16 0 16 0 0 0 40

4.2 Cogep:kanne qUCIHUAILIHHBI (MO TyJIs1)
Tema 1. Onpenenenune merarenomuku. cropusa. MeTobl ceKBEeHHPOBAHUS HOBOI'O MOKOJIEHHSI.

Tepmun "MetareHomuka'. Brosormueckne 0ObeKThl METareHOMUKHI: OaKTepHH, apxeu, Tpuosl. Vicropus. CekBeHHpOBaHUE
MapKepHbIX nociefoBarensHocTell (Hanpumep, renos 16S pPHK u 18S pPHK) i MeTareHOMHOE cekBeHHpOBaHME.
BricokOnpon3BOANTENFHOE CEKBEHNPOBAHKE C MCHoIb30BaHneM 1proopos Illumina, SOLiID, 454 Roche, Ion Torrent.

Tema 2. Buoundgopmarnyeckuii anaaus. IlIpeaBapuresibHast 00padoTka JaHHBIX. COOPKa MOCJae10BaTeJbHOCTEN.
IMouck koqupyOIUX Nocjaea0oBaTebHOCTel. OnpeaesieHne cocTaBa MUKPOOHBIX co00mecTB. UHTerpammus
JIQHHBIX.

Bronngopmarnyecknil aHaIM3 TOJIyYeHHBIX JaHHbIX. [IpeaBapuTenbHas 06padoTKa JaHHbBIX (Y/1aJleHHe N30BITOUHBIX 1
HEeKaueCTBEHHBIX IocieioBaTenbHocTel). COopKa nocieoBaTebHOCTeH pa3InyHbIMU ITporpaMMamu. [Tonck Koaupyommx
rociyieoBaresibHocTel. Orpesenenne BUIOBOrO COCTaBa MUKPOOHBIX cooOmecTB. MIHTerparyst oIy YeHHbIX JaHHbIX.

Tema 3. O6JacTin NPpUMEHEHUA MeTAre HOMHKH (B Me THIIMHE, 0MOTEXHOJOTHSX, IPH MPOU3BOJICTBE OMOTOILINBA,
CeJIbCKOM XO035iiCTBe, OHOPeMe AN, SKOJOTHH).

O6Gnactu MNPUMEHEHNA METAI'€HOMUKHU - B MEJJULIMHE, 6I/IOTCXHOJ'[0FI/IHX, Ipr IPON3BOACTBE 61/IOT01'[J'II/IB21, CEJIbLCKOM XO3ﬂﬁCTBe,
6I/IOPCMCHI/IaHI/II/I, 9KO0JIOTMY. MeTareHOMHBIN aHau3 MI/IKPO6HI)IX COO6I_HCCTB YECJIOBCKaA, CeJIbCKOXO3SIMCTBEHHBIX JKHUBOTHBIX,
MO4B, IMOYB, 3arpA3HEHHBIX PA3JIMYHBIMU KCCHO6I/IOTI/IKaMI/I, aHaSpO6HI)IX OHOra3oBhIX PEaKTOpPOB, OBITOBBIX CTOYHBIX BOI.

5. IlepedyeHb y4eOHO-METOUIECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOMMXCs M0
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHast paboTa MoIpasensieTcss Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHAs paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OTIEJIbHBIX TeM (pa3/esioB) AUCUMIUIMHBI, TaK U MPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yJaloLecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO 1O JUCLUILJIHE.

OpraHu3anysi cCaMOCTOSITETIEHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypoil M SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaMm CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPK/IEH IIPUKa30M
MuHucTepcTBa HayKy U BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont eneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBe/ICHII "

VYcraB (eepaabHOrO rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazaunckuii (ITIpuBoBKCKMIA)
(penepasbHbIl yHUBEpCUTET"
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Iporpamma mucirumab "MeTtareHoM MUKpoOHBIX coodmecTs"; 06.03.01 "Buonorus”.

[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)
OcBoeHMe TUCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 IJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY HAOrOBOPOB C
HpaBOO6J’IaIlaTeHHMI/I )

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

Jlekumst. MerareHomuka_1 - https://lectoriy.mipt.ru/file/synopsis/pdf/Biology-Bioinform-M08-Tyaht-121116.01.pdf
Jlektms. Mertarenomuka_2 - http://naukarus.com/metagenomika-kak-instrument-izucheniya-nekultiviruemyh-mikroorganizmov
Jleximsa. Merarenomuka_3 - https://stepik.org/course/2557/promo

9. MeToandecKne yKa3aHHSA VIS 00yUJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH alu

JICKIH CTy)leHTy HCOGXOHI/IMO KOHCIICKTUPOBATH JICKIIHU T10 )laHHOﬁ JUCHUITIMHE, HpI/IO6peCTI/I 3HAHUS B 00J1aCTU
METArcHOMOB Pa3JINYHbIX MI/IKpO6HI)IX COOGHICCTB. On JOJIZKEH 3HaThb O 61/IOI/IH(1)OpMaTI/I‘IeCKOM aHaJIn3¢
NOJIyYEHHBIX JaHHBIX, O OMOJIOTMYECKUX 0ObEKTaX METarcHOMMKH, obJacTu IMPUMEHEHU A METAar€HOMUKN (B
MEIUIUHE, 6I/IOTGXHOJ'[OFI/I$IX, Ipy MPOU3BOACTBE 6I/IOTOHHI/IBa, CEJILCKOM XOSfIﬁCTBe, 9KOJ'IOFI/II/I).

npakTrdeckue | OOydJaroluiics T0KeH y4acTBOBATh B CEMUHAPAX, YMETb BBICTYIIATh C PA3IMYHBIMU JOKJIAAMH, COOOIICHUSIMHY,

3aHATUS 00J1a1aTh CIIOCOOHOCTBIO MPUMEHSITh METOIMUECKHE OCHOBBI TPOESKTUPOBAHUS, BBITIOJTHEHHSI TIOJIEBBIX U
J1a0OPATOPHBIX OMOJIOTMYECKHX, IKOJIOTMUYECKUX UCCIIEJOBAHUIM, CTIONb30BATh COBPEMEHHYIO anmaparypy u
BBIYHCIUTEBHBIE KOMIIEKCHI.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- CTylIeHT JOJIKEeH OBJIa/IeTh HaBBIKAMHU CAMOCTOSITENILHOM JIESITENIbHOCTH B 00JIACTH METareHOMHKH, ObITh
TeJbHas padoTa | CIIocOOHBIM 00padaThHIBaTh TIOJIyYE€HHBIE PE3yJIbTaThl, aHAJIM3UPOBATH M OCMBICIIUBATD MX C YUYETOM MMEIOLIHUXCS
JAHHBIX HAy4YHOH JIMTEPATYPhI, YMETh BecTH Oubmorpadudeckyio padoTy ¢ IIPUBJIEYEHUEM COBPEMEHHBIX
HMH(pOPMALIMOHHBIX TEXHOJIOTHIA.

3a4er Llenblo 3a4eTa sBAsAETCS 3aBEpIISHUE Kypca U3yYeHU s JUCLUIUIMHGI - "MeTareHoM MUKpPOOHBIX cOOOIIEeCTB",
OLICHHUTb YPOBEHb ITOJyYEHHBIX CTYAEHTOM 3HaHUI. )15 3TOro CTYJEHT JOJDKEH MONYYUTh ITy0OKOoe 3HAHHe
y4eOHO-IIPOrpaMMHOTO MaTepralia, yMeTb CBOOOHO BBIIONHATH 3a/IaHHs], IIPEAYCMOTPEHHBIE IIPOTPaMMOi,
YCBOHTb OCHOBHYIO JIMTEPATypy, PEKOMEHIOBAHHYIO IIPOrpaMMOM AUCIMIUIMHBI, TOJYYUTh 3HAHUS B 00JaCTH
MeTareHoMa COOOIIECTB, MPOSIBIIATH TRBOPUECKHE CIIOCOOHOCTH B IOHUMAHUH, U3JI0XKEHUN U MCTIONb30BAHUN
y4eOHO-IIPOrpaMMHOTO MaTepHaIa.

10. ITepeyenb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3y€EeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHre o6pa3OBaTeanoro mpouecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust 47151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUEHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIeLUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3gaTOuHBIX MATePHAIOB.

MynbTuMeniiHas ayAuTOpUSI.

KoMmnboTepHsIil Ki1acc.

12. CpencrBa aganramuy mpenoaBaHusl JHCIHAILUIMHLI K MOTPEeOHOCTSIM 00yUJaomuxcsa HHBAJINJI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

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

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIs1 €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 17151 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTH MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTy4ald MH(OOPMALUIO BU3YaTbHO, C HAPYILIEHUIMH 3PEHUS - ayIHaIbHO;

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

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH [Uis Tiepeaadyn nHGOPMAIMK, OPraHU3aliuK Pa3IniHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM pabOThl 00y4aloIIerocs ¢ MpernojiaparesieM, B TOM Yuciie BEOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI /TSI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBICTYIUICHUS C JIOKJIAJIaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBE/IEHUsI TPEHUHIOB,
OpraHM3aliy KOJUIEKTUBHOM padoTH;

- IPUMEHEHHe JIUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHHUE TIPOJOJDKUTEFHOCTHU CIaul 00YYaIOIIMMCsl MHBIUIOM MJIM JIMLIOM C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbSI
¢opm rTpome:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIBHOCTH UX CAAYH:

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

SAEKTPOHHBH
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- IPOJIOJKUTENILHOCTH MOATOTOBKY 00YYAIOIErocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOJAMMOM B YCTHOU (opMme, - He
6osiee yeM Ha 20 MUHYT;
- IIPOJOJIKUTEIPHOCTH BBICTYIUICHHUS 00YyJAIOLIErocs [Py 3aIlUTe KYpCcOBOil paboTh - He Oonee 4eM Ha 15 MuHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanussMu PI'OC BO u yueOHpIM 1utanoM o Harpasiernio 06.03.01
"buonorusa" u npoduiio nogrorosku "buosnorus".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.14.02 Memazerom MukpooHulx coodouiecma

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

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: buonorus

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Yacosckux, H. 10. Brnonndopmarnka : yqe6nuk / H. F0. Hacosckux. - Mocksa : '90TAP-Menua, 2020. - 352 c. - ISBN
978-5-9704-5542-5. - Texcr : anextpoHHsi // SBC 'KoncynbraHT cryaeHTa’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970455425 .html (nata o6pamenus: 28.12.2024). - Pexxum octyna : 1o
TIOATIHCKE.

2. Yacosckux, H. 10. IIpaktikym no 6ronHpopmatuke : yueOHoe rnocodue / H. F0. Yacosckux. - Tomck : CubI' MY, [6. r.]. -
Yacts 1 - 2019. - 135 c. - ISBN 978-5-98591-145-9. - Tekcr : anekTpoHHbIi // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs CUCTEMa. -
URL: https://e.lanbook.com/book/138707 (nata obparuenusi: 22.12.2024). - Pexum gocryna: ajsi aBTOpU3. MOJIb30BaTeNeH.

3. Yacosckux, H. 10. IIpaktukym no 6uonHgpopmaruke : yuednoe nocodue / H. Y0. Yacosckux. - Tomck : Cu6I'MY, [6. 1.]. -

Yacts 2 - 2019. - 126 c. - ISBN 978-5-98591-147-3. - Tekcr : a1eKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs cUCTEMA. -
URL: https://e.lanbook.com/book/138708 (nata o6parmenus: 22.12.2024). - Pexxum gocTyna: sl aBTOPH3. TOJTb30BaTENICH.

JomnoJHuTeJIbHASI JUTEpaTypa:
1. Tapantyin, B. 3. ToJIKOBBI CJIOBaph IO MOJIEKYJISIPHOM U KJIETOYHOU OuotexHooruu. Pyccko-anrmmiickuit. T. 1 / TapanTyn
B. 3. - Mocksa : Uznarensckuii gom 'FCK', 2015. - 984 c. - ISBN 978-5-94457-249-3. - Tekcr : anekTpoHHbii // DBC
'KoHcynbTaHT cTynenTa' : [cafit]. - URL : https://www.studentlibrary.ru/book/ISBN9785944572493 .html (nata oOparieHus:
22.12.2024). - Pexum AocTyna : Mo MOAMUCKe.
2. AkGeposa H. 1. Metosl MoJiekyisipHOU (pustoreHun: yueOHO-MeToanveckoe mocodue. - Kazans, 2014. - 26 c. - URL:
https://dspace.kpfu.ru/xmlui/bitstream/handle/net/22030/01_012_000708.pdf (mata obpamenus: 22.12.2024). - Pexum
JOCTYTIA : OTKPBHITHI.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.14.02 Memazerom MukpooHulx coodouiecma

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

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: bronorus

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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