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AHHOTANMA
Kypc "Metonsl TMarHOCTHKY U TIPEOTBPAIEHUS JeTpaJaliy MPOU3BEACHII N300pa3uTe»HOr0 NCKyccTRa "
MpeaycMaTpuBacT 03HAKOMIICHHUE OOYYarOIIUXCSl C OCHOBHBIMU METOJIaMH JIMATHOCTHKH M MPEIOTBPAIICHUS
MUKPOOHOJIOTHYECKUX ¥ (DPU3UKO-XMUMHUUYECKHX IPOIECCOB JIETPalallii TMPOU3BEACHU N300pa3uTEIhHOIO
HCKYCCTBa.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

Lenpio Kypca sIBISIETCS O3HAKOMIIGHHWE OOYYaIONUXCS C OCHOBHBIMA METOJAaMH JIMaTHOCTHKU U
MPEJOTBPAICHAS ~ MHKPOOMONIOTHYECKMX U (PU3MKO-XUMHUYECKHUX  MPOIECCOB  JIerpajaluu
MIPOU3BENCHNUN N300Pa3UTEIHLHOTO UCKYCCTBA

33]13‘[1/[ JAUCHUIIINHBI

dopmupoBaHue 0a30BbIX 3HAHUNA M MPEICTABICHUNA O MUKPOOHOIOTHYECKOM COOOIIECTBE, €r0 PO B
OMONOpaKeHUN TIPOU3BEICHUN M300pa3HTENbHOIO HCKYCCTBA, a TAaKKe, AETEKIMH OMOMOBPEKACHUH
(pu3MKO-XMMUYECKUMH, MHKPOOHUOJIOTHYECKUMY, TE€HHO-MHKEHEPHBIMH METOJaMH) M crocofax
3aLUTHI

2. llepevyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AeucTBui

VYK-1.1 Ananuzupyer npoOJIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- TCOPCTUUYCCKUC OCHOBBI MCTOAOB MCCJIICAOBAHUA IJId OHNPCACIICHUA HOBpe)KI[eHI/Iﬁ HpOI/ISBeZ[eHI/Iﬁ

n300pa3uTEIHLHOTO UCKYCCTBA;

- ¢u3MYecKue ¥ XMUMHUYECKHME MPUHUUIBI paboThl 00OpymOBaHHMS M HPUOOPOB ISl OMpENeICHUs
JeTpalaliiyi IPOU3BEICHUI N300pa3uTEIbHOTO NCKYCCTBA;
- OCHOBHBIE MaTepHUalbl, HCIOJIb3yEMbIC B CO3IaHUH MTPOU3BEICHUN N300pa3UTEILHOIO UCKYCCTBA U UX

Ha3Ha4YCHHC

- cnermupuUKy pa3dUYHBIX MHKPOOHOJOTHYECKUX COOOIIECTB,

CHOCOOHBIX K OHOMOpPaXCHUIO

MPOU3BEACHNN N300Pa3UTEIBHOTO NCKYCCTBA M (PU3UKO-XUMHUYECKHE METO/IBI UX JCTEKIINH;
- KpUTEPUH JJI CO3[IaHUS AHTUCENTUKOB HOBOTO OKOJICHHUSI.

YMETB:




- IJTAHUPOBATh CTPATETUIO YCTAHOBIICHHS MOBPEXKICHUH MPOM3BEACHNN N300Pa3UTEIbHOTO HCKYCCTBA,;
- 00pabaTbIBaTh KCIEPUMEHTAIBHbIEC JaHHBIC, TOTY4YEHHbIE C TIOMOIIBIO (PU3UKO-XUMHUYECKHX;
METOJI0B MCCIIEOBAaHUS BEIIECTBA C HCIIOJIB30BAHUEM OCHOBHBIX METONOJIOTMUECKUX MTPUHIIUIIOB;

- UCTIONIb30BaTh COBPEMEHHbIE PUOOPHI M METOIUKH, IPOBOIUTH U OPIaHU30BBIBATH SKCIIEPUMEHTHI,

- TOTOBUTH 00pa3Lbl Il IPOBEICHUS Pa3IMYHBIX UCCIEIOBAHUI CBOMCTB U CTPYKTYPhl MAaTEPHAJIOB.

BJIAJIETD:

- IPaKTHYECKUMU HABBIKAMH HCIIOJIb30BaHUSI COBPEMEHHBIX MPUOOPOB ¥ METOAMK IS UCCIICOBAHYS,
MTOBPEKICHUI POU3BEICHUN H300Pa3UTEIIEHOTO UCKYCCTBA;
- crocobaMu MHTEPIPETAIMH JAHHBIX, TOJYYEHHBIX Pa3IHYHBIMU QU3NKO-XUMHUECKHUMHU METOJIaMHU;
WCCIIeIOBaHUS TIOBPEXKICHUN MTPOU3BENCHUN N300pa3UTEIILHOTO UCKYCCTRA,;
- METOJNIOJIOTHEH WCIIONb30BAHUS COBPEMEHHBIX (U3UKO-XMMUYECKUX METOJIOB JUISl U3yUYCHHS
MTOBPEKICHUI POU3BEICHUN H300Ppa3UTEIIEHOTO UCKYCCTBA;
- METOJIOJIOTHEN COTIOCTABIEHHUS M KPUTUYECKON MHTEPIPETAllMH MAaCCHBA IaHHBIX, TTOJYYEHHBIX BCEH;
COBOKYITHOCTBIO HCITOJIb30BaHHBIX (PU3UKO-XUMHUIECKUX, MUKPOOHOJIOTHIECKUX U TCHHO-MHKEHEPHBIX
METOJIOB HCCIIE/IOBAHMUS TIOBPEK/ICHUN TIPOU3BENCHUI H300pa3UTEIbHOTO UCKYCCTBA.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 2 1
) Ponb MHKpoOOpraHuzMoB B pa3pylLIEeHUH 4 |
00BEKTOB KYJIBTYPHOTO Hacleaus
CoctaB MukpobHoMa OHOIECTPYKTOPOB
3 MIPOU3BENCHUN n300pa3UTEIHLHOTO 4 2
HCKYyCCTBa
Metonst JUarHOCTUKH
4 MHUKPOOHOIOTUYECKOTO MOpaXKEHUs 4 )
IIPOU3BEACHUN N300pa3UTEILHOTO
HCKYyCCTBa
MertarenomHoe CEKBEHUPOBaHHE
5 MHUKPOOHOTHl  OOBEKTOB  KYJIETYPHOTO 4 2
HaCJICOHS
OU3NKO-XUMUUECKHE  METOIbl  JUIsd
6 OLICHKM  JIeTpajiallil  NpOU3BEACHUHN 4 2
n300pa3nuTEIbLHOTO UCKYCCTBA
Mertonst MPEJOTBPALLCHHS
7 OMOTIOpaKEHHUS NIPOU3BEICHNH 4 2
H300pa3uUTENHEHOIO HCKYCCTBA
Pa3zpaboTka  aHTHUCENTHUKOB  HOBOTO
8 MOKOJICHUSI JUIsl 3alUThl MPOU3BEICHUN 4 3
n300pa3nuTEIbLHOTO UCKYCCTBA
Hroro yacos 30 15
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)




Cemecrtp: 2 (Becennuit)
1. Beenenue

BBenenne B METONBI  JIMATHOCTHKHM W TOPEAOTBPAICHUS  MHUKPOOWOJOTHYECKUX U
(hMBUKO-XUMHUYECKHX TIPOIECCOB JIeTPaIallii IPOU3BEIEHNH N300pa3uTEIHLHOTO UCKYCCTBA

2. Ponp MUKpOOPraHU3MOB B pa3pyLIeHUH 0ObEKTOB KYJIBTYPHOTO Hacleaus

Abuotnyeckue W OuoTuueckue (HakTOpbl, MPUBOIAIIME K Pa3pyLICHUIO OOBEKTOB KYJIBTYPHOTO
nacieaus (OKH). Marepuanel, ucnonsdyemble npu  usrotoBneHud OKH, kak BO3MOXHbBIN
MUTATEeIbHBIA CyOCTpaT i MHUKPOOPTaHH3MOB. XapaKTePHCTHKA MAaTepHalioB, HCIOJIb3YEMBIX B
TEMIIEPHOH JKUBOMHMCH (KJIEH, TEeMIIephl, JaKW, IUIACTH(UKATOPhl) M HUX YYBCTBHTEIBHOCTH K
MHUKPOOHOJIOTHYECKOMY  BO3ICHCTBHIO. CpaBHUTENBbHAS ~ XapaKTepUCTUKA  BO3JCHCTBHS
MHUKPOOPraHM3MOB Ha NPOM3BEACHUS MACIIHOW W TeMiepHod xkuBomucH. Kiaccudpuxanums
MHUKPOOPTaHU3MOB-IECTPYKTOPOB MPOU3BEACHUN KUBONMUCH. (OCHOBHBIC THIBI HOBPEXKICHHIA,
BBI3bIBAEMbIE MUKPOOHOJIIOTHYECKUM COOOIIIECTBOM.

3. CocTaB MukpobOruoMa OMOJIECTPYKTOPOB MPOU3BECHHH H300pa3UTETLHOTO HCKYCCTBA

[lonsarue o Mukpobuome. MUKpOOHOIOrHYECKOE COOOIIECTBO (MUKPOOMOM) KaK OTKpPBITasi CHCTEMA,
crocoOHast TOBpeXJIaTh MaTepuaibl, ucroib3dyembie B OKH. CoBmecTHas paboTa MUKpOOPTaHU3MOB
Haxg OuonoBpexaeHuAMU. (OCHOBHbIE TPYIIBI MHKPOOPTaHM3MOB, CIIOCOOHBIX pPa3pyllaTh
NPOM3BEICHUS KHUBOMUCH. Mukpobuonorndeckas cykueccuss npu nospexzaeHnn OKH  kak
HECKOJIbKO cTaaui “Oone3Hn”. OCHOBHBIE XapakTEPUCTUKH 3H3MMOHA KaK COBOKYIHOCTH
(bepMEeHTaTUBHBIX aKTUBHOCTEH TOTO MJIM MHOTO MHUKPOOHOMA.

4. MeTonsl IMArHOCTUKM MHUKPOOHOIOTMYECKOTO MOPAXKEHUS IPOM3BEACHUN H300pa3UTENLHOTO

HCKYyCCTBa
Onpenenenus OMOJIOTUYECKOTO MIOPAKEHUS OKH: MHUKPOOHOJIOTUYECKHE,
MOJIEKYJISIPHO-TeHETHYECKHE, CIIEKTpaJIbHBIE. KynsTuBupoBanue Ha CTaHIAPTHBIX

MUKpoOHonorndeckux cpenax. Co3laHMe MakeToB C Marepuajamu, ucroibdyembiMu B IIMH.
KynpruBupoBaHue Ha MakeTax Kak METOJ M3Y4YeHMs dH3MMOMa MUKpPOOpPraHu3MoB. MerareHoMHOE
CEKBEHUPOBaHHE MUKPOOHOMOB U OIPEACIICHUE B UX COCTaBE JOMHUHAHTHBIX JECTPYKTOPOB.

5. MerareHoMHOE CCKBCHUPOBAHUC MI/IKpO6I/IOTBI 00BEKTOB KYJBTYPHOI'O HACJICAUA

OCOOCHHOCTH | MIPUHIIMIIBI 0TOOpa MUKPOOHOIIOTHYECKUX MPOO ¢ MPOU3BEJCHUN N300pa3uTeILHOTO
UCcKyccTBa. BpICceB aaMKBOT OOpa3LiOB Ha CTaHAAPTHBIE MUKpOOHOIOTHYEeCKHE cpedbl. [lmrocsl u
MHHYCBl CEKBEHHUPOBAHUS «KYJIBTyp-HE3aBUCHMBIX» OOpa3lOB U KYJIBTYp MHKpPOOPIaHU3MOB.
Awmrumndukanus reaernueckoil uHpopmanuu. I'nnepBapuadensusie yuyactku pJJHK npokapuor (V3/
V4) u sykapuot (ITS1 u ITS2). OcHOBHBIE PUHITHIIBI, JIEXKAIUE B OCHOBE CEKBEHUPOBAHMSI HOBOTO
nokoseHus (next-generation sequencing, NGS).

6. OU3HKO-XUMHYECKHE METONBI Ul OLEHKH Jerpajallid NpPOHM3BEICHUI H300pa3UTEIbHOTO
HCKYCCTBa

CriextpanpHas JeTeKIUH MUKpoOHnonorndeckoro nopaxenus: [IMMU. CeeroBas mukpockomnusi, SEM.
Pentrenodnyopecuentasiii  aHanmus, HWK-Dypbe crekrpockonusi, PamaHOBCKas CHEKTPOCKOTIHSL.
JlnarHocTuka CleJOBBIX KOJIMYECTB MUKPOOPTaHU3MOB M UX MOBPEXKICHUN.

7. MCTO,Z[BI npeaoTBpalICHUA 6I/IOHOpa)KeHI/I$I HpOI/ISBe)ICHI/Iﬁ I/I306paBI/ITeJIBHOFO HCKYCCTBa



[lpeBeHTHMBHBIE W DKCTPEHHBIE  METOABI  MpeaoTBpamieHust  Owonopaxkenus  [THHN.
TemnepaTypHO-BIaKHOCTHBIM pexuM W Jpyrue ycinoBuss xpaHeHus [IMU. ®uznko-xumudeckne
METO/bl 3alUUThl IIPOU3BEACHUN HCKyccTBa. TpagMLIMOHHbIE AHTUCENTUKH, HCIOJIb3YyEMbIE IS
MPEJOTBPALCHUS POCTa M YHUUYTOKEHHS MHKPOOPTaHU3MOB-IECTPYKTOpOB. OrpaHuyeHHus B
[IPUMEHEHUH aHTHCENITUKOB.

8. Pa3paboTka aHTHCENTHKOB HOBOTO IMOKOJICHHS JJIsi 3aIIUThl MPOWU3BEICHUN H300pa3UTEILHOTO
HCKYCCTBa

Tpu sTama axpecHOro TECTUPOBAHHA B MPOLECCE CO3JaHUS IPENapaToB IMPOTHUB KOHKPETHOTO
MOPAXKAIOWET0 MUKPOOHOMa. DTal NMEepBbI — CKPUHUHI HA CTaHJAPTHBIX MHUKPOOMOIOTMYECKHX
cpenax. [logxoapl k pa3paboTKe aHTHCENITUKOB HOBOTO MOKojieHus 1iist 3auutsl [IMW. Otan Bropoit
— U3y4YEHME JEUCTBHS aHTHCENTUKOB B COCTABE MATEpHUaJOB, Hcnonbdyemelx B [IMU, Ha Makerax.
[Ipumenenne (QpU3NKO-XUMHUYECKUX METOJOB JUI MCKYCCTBEHHOTO CTAPEHHMS MAKETOB W JCTEKLUUHU
B3aUMOJICICTBUSl  AHTHUCENTHKOB C Marepuainamu, wucnoissyembiMu B [IMM. KonTpons
(U3UKO-XMMUYECKUMH METOJaMH. DTall TPETUil — n3ydyeHue paboThl aHTHCEIITUKOB HA KOHTPOJIbHOM
rpyniie  [TMW. CpaBaurenbHbI aHanmu3 dSPQGEKTUBHOCTH  (PUIUKO-XUMHUUYESCKHUMU  METOJIaMH
JIUarHOCTUKU

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, CHaOXKEeHHasl JOCKOM, 9KPaHOM, ITPOEKTOPOM.
6.IlepeuyeHnb pexoMeHYeMOM JINTEPATYPHI
OcHoBHas 1uTeparypa
1. Xryn A.A., Asnanuna /[.A. Mukpobuonoruieckoe nopaxeHue npou3BeICHUH TeMIIEPHON

xuBornucu. — LAP LAMBERT Academic Publishing, 2018. — 80 c.
2. Anpbeptc b. OcHoBbI MonekynsipHO# 6nonoruu kietkn. — M. : BUHOM. Jla6. 3nanwmii, 2018. —

768 c.
3. Pe6puxos JI.B. NGS BricokomponsBoguTensHoe cekBennpoBanne .— M. : BUHOM. Jla6. 3nanuid,
2015 .—232c.

4. Pe6puxosa H.JI. buonorus B pecraBpauuun — M. : [ocHUUP, 1999. — 182 c.

JomnonHutenbsHas auTeparypa
1. JIetoun b. I'enst o JIptouny.— M. : BUHOM. Jla0. 3nanuit, 2020. — 919 c.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmorpeHo.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATDH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:



— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U POMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpEeNoAaBaTelio.

Bo3MOXeH NpoMeXyTOUHBIN KOHTPOJIb 3HAHWUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa XuMuueckor GU3NKU

Kypc: 1

KBau(pukanus: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: A.A. XKryH, kana. Ouoin. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CACTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynprare uzydeHusa QUCIUIUIUHBI « METOAB! AMATHOCTUKU U MPEJOTBPAIICHUS Jerpaallii MPOU3BEICHHIMI
M300pa3UTEILHOTO UCKYCCTBAY) 00YyJarOIIUNCS JOKEH:

3HAThb:

- TEOPETUYECKHE OCHOBBI METOJOB HCCJIENOBAaHHUS MJIsl ONpEAENICHUS TOBPEXKIACHUN MPOU3BENCHUN

I/1306p3.31/IT6J'ILHOFO HUCKYCCTBA,

- ¢u3MYecKue W XUMHUYECKUE MPHUHIUIBI paboThl 00OpYyHOBaHHMS W TPUOOPOB JUIsl OTMpEIEICHUs
JeTpaJaliy NPOU3BEICHUI N300pa3uTEILHOTO CKYCCTBA;
- OCHOBHBIC MaTepHaJIbl, UCIIOIb3yEeMbIC B CO3/IaHUHU NTPOM3BEACHUI M300pa3UTEIFHOTO UCKYCCTBA M UX

Ha3sHAQ4YCHUC

- crneuu(uKy PpasIUYHBIX MHKPOOHMOIOTHYECKHX COOOIIECTB,

CIOCOOHBIX K OHOMOpaXCHUIO

HpOI/I3B€,Z[eHI/II\/’I I/1306pa3I/ITCJ'ILHOI‘O HUCKYCCTBa U (1)I/I3I/IK0—XI/IMI/IIIGCKI/IC METOABI UX NCTCKINH,
- KpUTCPpUU IJIs1 CO3AaHUsl aHTUCCIITUKOB HOBOT'O ITOKOJICHUA.

yMeThb:

- IJTAHUPOBATh CTPATETUIO YCTAHOBIICHHS MOBPEXKICHUH MPOM3BEACHNN N300Pa3UTEIbHOTO HCKYCCTBA,;
- 00pabaTbIBaTh KCIEPUMEHTAIbHbIE JaHHBIC, TOTY4YEHHbIE C TIOMOIIBIO (PU3UKO-XUMHUYECKHX;
METOJI0B MCCIIEOBAaHNUS BEIIECTBA C HCIIOJIB30BAHUEM OCHOBHBIX METONOJIOIMUYECKUX MTPUHIIUIIOB;

- UCTIONIb30BaTh COBPEMEHHbIE MPUOOPHI M METOIUKH, IPOBOIUTH U OPIaHU30BBIBATH SKCIIEPUMEHTHI,

- TOTOBUTH 00pa3Lbl Ui IPOBEICHUS Pa3IMYHBIX UCCIEIOBAHUI CBOMCTB U CTPYKTYPhl MAaTEPHAJIOB.

BJIAA€Th:

- IPaKTHYECKUMU HABBIKAMH HUCIIOJIb30BaHUSI COBPEMEHHBIX MPUOOPOB ¥ METOAMK IS UCCIICIOBAHMS,
MTOBPEXKJICHUI TIPOU3BEICHUN H300Pa3UTEIIEHOTO UCKYCCTBA;

- crocobaMu MHTEPIPETAIMH JAHHBIX, TOJYYEHHBIX Pa3IHYHBIMU QU3UKO-XUMHUECKUMHU METOJIaMHU;
WCCIIeIOBaHUS TIOBPEXKICHUN MTPOU3BENCHUN N300pa3UTEIILHOTO NCKYCCTRA,;

- METOJNIOJIOTHEH WCIIONb30BAHUS COBPEMEHHBIX (U3UKO-XMMUYECKUX METOJIOB JUISl U3yUYCHHS
MTOBPEXKICHUI TPOU3BEICHUN H300Pa3UTEIIEHOTO UCKYCCTBA;

- METOJIOJIOTHEN COTIOCTABIEHHUS M KPUTUYECKON NHTEPIPETAllMH MAaCCHBA IaHHBIX, TTOJTYYEHHBIX BCEH;
COBOKYITHOCTBIO HCITOJIb30BAaHHBIX (PU3UKO-XUMHUIECKUX, MUKPOOHOJIOTHIECKUX U TCHHO-MHKEHEPHBIX
METOJIOB HCCIIE/IOBAHMUS TIOBPEK/ICHUN TIPOU3BENCHUIN H300pa3UTEIbHOTO UCKYCCTBA.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0




C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuasna MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! ains nposeieHust U GepeHITMPOBAHHOTO 3a4eTa!

1.  dakroppl, TPUBOAALIME K pa3pyUICHUIO OOBEKTOB KyJIbTypHOTOo Hacieaus. [loHsatus o0
abuoTHYecKuXx M OWOTHUYECKUX (aKTOpax, WX BO3JCHCTBHE Ha Marepuasbl, HCIOJb3yeMble B
MPOM3BEICHUSIX N300pa3UTEIBHOTO HCKYCCTBA.

2. Ponb MUKpPOOPraHH3MOB B Pa3pyIICHHH OOBEKTOB KYJIBTYPHOTO HACIICIHS.

3. CoctaB MuUKpoOHMOMa OHONECTPYKTOPOB MPOU3BEACHHI N300pa3UTEIBHOTO HCKYCCTBA.

4.  Metonsl JUAarHOCTHKA MHKPOOHOJIOTHYECKOTO IMOPAKEHHs HPOM3BEACHUH HM300pa3HTEILHOTO
HCKYCCTBA.

5. MerareHOMHOE CEKBEHHpPOBAaHUE MHUKPOOHMOTBI OOBEKTOB KyJIBTYpHOTO Hacieaus. Poib
runepBapuabdenpabix yuactkoB pJIHK mpokapuor (V3/ V4) u sykapuot (ITS1 u ITS2) B dunorennn
MHUKPOOPTaHU3MOB-/IECTPYKTOPOB.

6.  OU3MKO-XMMHUYECKHE METOABI IS OLCHKH Jerpajalliid NpPOM3BEICHUI H300pa3UTEeIbHOTO
HCKYCCTBA.

7. TlpuHUUIBI JUArHOCTUKH TPOU3BEICHHUA M300pa3HTENbHOTO MCKyccTBa ¢ momomipio MK u KP
cnekTpockonuu. Poib ckaHupyroei 31eKTpoHHo Mukpockonuu (COM).

8. MeTonbl MCKYCCTBEHHOTO CTapeHUs Ul HM3YyYeHHsS IPOLECCOB Jerpajgaliy IMPOU3BENCHHN
n300pa3uTeTLHOTO UCKYCCTBA.

9. Mertozp! npeaoTBpaIeHNUs: ONOTIOpaskeHUs IPON3BEACHUH N300pa3UTEIBHOTO HCKYCCTBA.

10. Metons! mpenoTBpameHuss (PU3NKO-XUMHUYECKOH Jerpajalud NPOU3BEICHUH H300pa3UTEIbHOTO
HCKYCCTBA.

11. Pa3paboTka aHTHUCENTHKOB HOBOTO MOKOJEHUS Ul 3aIIUTHI MPOU3BENCHHN H300pa3UTEIBHOTO
HCKYCCTBA.

12. KonuyecTBeHHOE OIpe/elieHue OWO3aIIUTHBIX CBOWCTB MAarTepHaloB, HCIOJIb3YEMBIX B
MPOM3BECHUSIX N300Pa3UTEIBHOTO HCKYCCTBA.

13. Knaccudukanms TmOIXOAOB K JMATHOCTUKE COCTOSHHS TIPOW3BEICHHS HM300pa3UTEIbHOTO
HCKYCCTBA.

14. KuzHeHHBI LUKI MHUKpPOOMOMAa, CIOCOOHOTO pa3pymiaTh OOBEKTHl KYIBTYPHOTO Haclelus B
Mmy3esix. [loHsTre 0 KcepoMIBHBIX MUKPOOPTaHU3MaXx.

15. KoMOWHMpOBaHHOE HMCHOIB30BAHUE KYJIBTYPO3aBUCHMOTO M KYJIBTYPHO-HE3aBUCHMOTO TIOIXOI0B
IS OTIpE/IeNIEHHs] PUCKOB OMOTIOpaykeHNs IPON3BEICHUH N300pa3UTEIbHOTO HCKYCCTBA.

KapOOHMITY.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0Jlyu€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.



OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYIACHTY, €CII OH TBEPIO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka xopo1o 5 6ajuIoB - BBICTABISACTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamiga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOI0O MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NalbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTeIbHOCTH B M3JIOKCHHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIECH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaxX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayunr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBenennu yctHoro auddepeHpoBaHHOro 3aueTa odyyaromemMycs npenocrasiusercs 30 MUHYT
Ha moarotoBky. Ompoc oOyuatomierocss mo Oujery Ha yCTHOM Iu(@epeHIUpOBAaHHOM 3adyeTe He
JIOJKEH NPEBBIIIATH OJIHOTO aCTPOHOMMUYECKOI0 yaca.



