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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”.

[porpamMmy IvcIMILUIMHBL pa3padoTai(a)(1): BeLyIiid HAyYHbIA COTPYIHUK, A.H. (JoeHT) 3uranmmH A.M. (cekTop Houcka
HOBBIX IITAMMOB MOJIOUYHOKHCIIBIX OakTepuii, HUJI I'eneTnka Mukpooprann3mMoB), 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:

OCHOBBI METATEHOMMKH U 00/1aCTH MMPUMEHEHUA METAar€HOMUKU.

JloKeH yMeTh:

00pabaThIBATh M AHAJIM3UPOBATH JAHHBIE, UCIIONB30BATh OCHOBHBIE TEXHUYECKUE CPEACTBA MIOUCKA HAyYHO-OHOIOrMYeCcKOi
MH(pOPMaLUK, IPUMEHATh YHUBEPCAIbHBIE TAKEThl KOMITBIOTEPHBIX [IPOrpaMM, CO371aBaTh 0a3bl IKCIIEPUMEHTAIBHBIX
OUOJIOTUYECKUX NAHHBIX.

I[OJDKGH BJIa€Th:

Ouosornueckoi nHpopMalyeil B KOMIbIOTEPHBIX CETSIX.

2. MecTto nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJioueHa B paszaen "b1.B.[IB.14.02 Juciurivzel (MoAyn)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBaresbHOH rporpammbl 06.03.01 "Buonorus (Bruonorus)" u OTHOCUTCA K AUCIATUTMHAM 110 Bhioopy yactu OITOIT BO,
(opmupyemMoii yayacTHUKAMH 00pa30BaTeIbHBIX OTHOIICHUIA.

OcBauBaetcst Ha 4 Kypce B 7 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4Yalomuxcs ¢ npenojaaBareieM (Mo BHAaM y4eOHbIX 3aHATHII) M HA CAMOCTOSTENLHYIO
padoTy o0ydamuxcst

O6m1asi TpyI0EMKOCTh AUCIATUIMHEI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 32 yaca(oB), B TOM YHCJIe JIEKIIUK - 16 Jaca(OB), MpakTHUYeCKUe 3aHATUsS - 16 yaca(oB), JabopaTopHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 40 daca(oB).
Kontposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISL TUCIUILUIMHEL: 3a4eT B 7 ceMecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHNeM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHUYE€CKUX YaCOB U BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIAaH KOHTAKTHOM U CAMOCTOATEJbHO Pa00ThI O JUCHUILIHHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) 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

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

Tema 1. Onpenenenue MmerareHoMuku. Mcropus.
1. [MeToabl ceKBEHMPOBAHUSI HOBOT'O MOKOJIEHHUSI. 7 4 0 4 0 0 0 10

Tema 2. BuonH(popMaTHIECKUIT aHATIA3.
[TpenBapurenbHas 00paboTka qaHHbIX. COOpKa
rocliefoBaresibHocTel. [Tonck Koaupyommx

2. [mocnenoBatenbHOCTEN. OnpeneneHne BUA0BOrO 7 6 0 6 0 0 0 15
cocTaBa MUKPOOHBIX coo0iecTB. MHTerparus
JAHHBIX.

Tema 3. O6nacti npUMEHEHNs] METareHOMUKH (B
MeIULIHE, OMOTEXHOJIOTHX, IPU MTPOU3BOJCTBE

432 (060 pHREH I CCTHCKOMUNNAI(NO1y 1) 7 6 0 6 0 0 0 15
?PW@%%}WRP&F@CHOMHKH. I/ICTopl/Iﬂ. D/IeTOJ_I bl CCKBCHHUPOBAHMsA HOBOTI'¢ MMOKOJICHUA.

cl HUIVIY d . DVMOJTO UUDBUR D CT RVI."UdRT lJl/ll/l, CllJ \CVL, IlJJ(lUD . }{blUl}l/l? . CCI\DUH IJUDd.l'll/lC
FERIFRX MTocIenoBaTesIbHOCTEl (HanpuMep, reHoB 16S pPHK u 18S pPHK() niny Me1qeHqMHOg CeKBEHUPOBaHHE. () 40
OKOIIPOM3BOUTENIFHOE CEKBEHUPOBAHME C MCIob3gBanueM nproopop Illuminp, SOLiD,|454 Roche, Ion Toryent.

Tema 2. Buounndgopmarnyeckuii anaaus. IIpeaBapuresibHast 00padoTka JaHHBIX. COOPKa MOCJaeI0BaTeJbHOCTEN.
IMouck KoqupyOIUX Nocjaeg0BaTedbHOCTel. OnpegeseHne BHA0BOI0 COCTaBa MUKPOOHBIX COOOIIECTB.
HuTerpanusi JaHHBIX.

BronngopmMarnyecknil aHaIM3 TOJIyYeHHBIX JaHHbIX. [IpeaBapuTenbHas 06padoTKa JaHHbBIX (Y/1aJIleHue N30BITOUHBIX 1
HEeKaueCTBEHHBIX IocieioBaTenbHocTel). COopKa nociieoBaTebHOCTeH pa3InyHbIMU ITporpaMMamu. [Touck Koaupyommx
rociieoBaresibHocTel. Orpesenenne BUIOBOrO COCTaBa MUKPOOHBIX coo0mecTB. MIHTerparyst oIy YeHHBIX JaHHbIX.

Tema 3. O6JacTin NPpUMEHEHUSA MeTAre HOMHKH (B Me THIIMHE, 0MOTEXHOJOTHSX, IPH MPOU3BOICTBE OMOTOILINBA,
CeJIbCKOM XO03siCTBe, OHOPeMe AN, SKOJOTHH).

O6Gnactu MNPUMEHEHNA METAI€HOMUKHU - B MEJJULINHE, 6I/IOTCXHOJ'[OFI/IHX, IpH IMPON3BOACTBE 61/IOT01'[J'II/IB21, CEJIbLCKOM XO3ﬂﬁCTBe,
6I/IOPGMCHI/IaHI/II/I, 9KO0JIOTMY. MeTareHOMHBIN aHaJu3 MI/IKPO6HI)IX COO6I_HCCTB YECJIOBCKa, CeJIbCKOXO3SIMCTBEHHBIX JKHUBOTHBIX,
NO4B, IMOYB, 3aIpA3HEHHBIX PA3JIMYHBIMU KCCHOGI/IOTI/IKaMI/I, aHaapo6H1>1x OHOra3oBhIX PEaKTOpPOB, OBITOBBIX CTOYHBIX BOI.

5. IlepedyeHb y4eOHO-METOAUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJaIOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosTespHas padoTa 00y4alOIIMXCs BBITIOIHASTCS MO 33JaHUI0 U IPY METOAUYECKOM PYKOBOJACTBE IperofiaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CamocTosATebHAs paboTa NOAPA3AENAeTCs Ha CAMOCTOSATE IbHYIO Pa00Ty Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENBbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aIOIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHUE OT/EJIbHBIX TeM (pa3zielioB) JUCLUILUIUHBI, TaK U IPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yUaloyecst YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 33/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIMHE.

OpraHu3aiysi cCaMOCTOSITETIbHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOH JIUTepaTypoil M SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyK U OCYIIECTBIEHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCK i)
(penepanbHbIil yHUBEpCUTET"
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[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".

3AE
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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 oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. 3BepeB B.B., MenunuHcKas MUKpOOUOJIOTHS, BUpycosioris 1 ummyHosorus. Tom 1. / ITon pen. B.B. 3eepesa, M.H.
Boituenko - M. : I'90TAP-Menna, 2014. - 448 c. - ISBN 978-5-9704-2914-3 - Texkcr : anekTponnsiii // SB5C 'KoHcymprant
crynenra' : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785970429143.html (gata obpamenus: 28.06.2020). -
Pexum moctyna : o noarvcke.

2. 3BepeB B.B., MeuiuHckas MUKpOOHOJIOTHs, BUpYyCcoJoris ¥ UMMyHosorus. B 2 1. Tom 2. : yueOnuk / ITox pen. B.B.
3eepera, M.H. Boituenko - M. : I'90TAP-Menua, 2014. - 480 c. - ISBN 978-5-9704-2915-0 - Texcr : anektpoHHsIi // DBC
'KoHcynbranT cryaenra’ : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785970429150.html (nata oGpaienusi:
28.06.2020). - PexxuM 1ocTyna : MO MOJIIHCKE.

3. Kumynés N.®., O6mas n MoJyieKyJisipHasi reHeTHKa : yueoHoe nocodue 1ist By3oB / .d. Kumynés; non pen. E.C. Bensesa,
A.TI. Akucnbesa. - 4-e uzg., crep.- HoBocubupck : Cubupckoe yHuBepcuTeTcKoe m3aateibeto, 2007. - 479 c. - ISBN
978-5-379-00375-3 - Tekcr : anexrponnsiii // BC 'Koncynbrant crygenta’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785379003753.html (nara oo6pamenus: 07.08.2020). - Pexxum nocryna : mmo
TIOATIHCKE.

4.Mwummos, O. B. CoBpeMeHHbIe TEXHOJIOTUH U TEXHUYECKUe cpe/icTBa nH(opMaruzanuy : yueonuk / O.B. lumos. - M. :
NH®PA-M, 2019. - 462 c. + [Jon. maTepuaisl [D1eKTpOHHBIN pecypc; Pexxum gocryma http://www.znanium.com]. - (Beiciiee
obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-011776-8. - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1002745 (nata oopamenusi: 08.08.2020). - Pexxum gocryna: no noimucke.

JonoaHuTeJbHAS JUTEparypa:
1. Unopmarmontsie TexHosoruu : yuedHoe nocodue / JI.I'. Tarapuna, 51.0. Ternosa, E.JI. Pymsuiesa, A.M. Bausn / on pen.
JLT. TarapuHoii. - Mocksa : U] '@OPYM' : UHOPA-M, 2015. - 320 c. - ISBN 978-5-8199-0608-8 (1] '®OPYM') ; ISBN
978-5-16-010111-8 (MH®PA-M). - Tekcr : anekrporHsii. - URL: https://new.znanium.com/catalog/product/471464 (nata
obparmrenus: 28.06.2020) . - Pexxum mocTyma: 1mo moimckKe.
2. Hedenona, JI. H. IlpumeneHne MoJieKy s pHBIX METOJIOB UCCIIE/IOBAaHUsI B TeHeTHKe: yueOHoe nocooue / Hedenoa JI.H. -
Mocksa :HULL UTH®PA-M, 2016. - 104 c. (Boiciiee o6pa3oBanue: bakanaspuat) ISBN 978-5-16-009872-2. - Tekcr :
anekTpoHHbIA. - URL: https://new.znanium.com/catalog/product/558481 (mara obpamenust: 28.06.2020)
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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 oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

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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