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O0JacTh NpUMeHeHHus

®onn oneHo4HBIX cpenctB (POC) — sBasETCS HEOTHEMIEMOM YaCThIO y4eOHO-METOIUUECKOTO
KOMIIJICKCA y‘-IC6HOI7I JOUCHUITIIINHBI «BI/IOHaHOTeXHOHOI‘I/II/I» 158 Hpe):[Ha3Haqu JJIA KOHTpOJISI " OLCHKHU
00pa30BaTeNIbHBIX JOCTHKCHHUI 00YJaIOIINXCsl, OCBOMBIIHX IPOTpaMMy JaHHOW JMCIUILINHBL.

Hesn u 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

Lenpto @DoHIa OIEHOYHBIX CPEIACTB SBJISETCS YCTAHOBIIEHHE COOTBETCTBUS YPOBHS
HOJArOTOBKH OOydYaroIuxcs TpeOOBaHUAM (elepanlbHOr0 IroCyJapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa.

I[HSI JOCTHIXKCHUA MMOCTaBJIICHHOMN neiaun CDOHI[OM OLCHOYHBIX CPCACTB 110 AWCHHUILIMHEC
«BbHOHAHOTEXHOJIOIMMY PEIIAIOTCS CIEeIYIOIUE 3a1a4u:

— KOHTPOJIb U YHIPABJICHHE IMPOILECCOM MpUOOpeTeHus: 0OydarolmMMUCS 3HAHUH, yMEHUH U
HaBBIKOB IPEAYCMOTPEHHBIX B paMKax JaHHOTO Kypca;

— KOHTPOJIb U1 OICHKA CTCIICHU OCBOCHUA KOMHCTGHL{Hﬁ, nNpeaAYyCMOTPCHHLIX B paMKaxX JaHHOI'O
Kypca;

— o0ecrie4eHrne COOTBETCTBUS PE3YJIbTaTOB OOYYEHHUs 3amadam Oyaymiell mpodeccuoHaIbHON
NeSITeIbHOCTH Yepe3 COBEPLICHCTBOBAHME TPAJULMOHHBIX M BHEJIPEHUE MHHOBAILMOHHBIX METOOB
o0yueHus B 00pa3oBaTeNIbHBIH MPOLIECC B paMKaxX JaHHOTO Kypca.

1. IlepeyeHbp KoOMIeTeHIHWi ¢ yKa3aHHEeM JTanmoB HX (OPMHPOBAHHS B Npouecce OCBOECHHS
o0pa3oBaTeIbHON NPOTrPaMMBbI

B pesynbrate ocBoenus OOII maructpaTypsl 00y4aromuiics JOJKEH OBIAIETh CICAYIOIMINMHU
pe3ynbTaraMu 00y4eHHs 110 AUCIUILTHHE!

Koabl komnerenuuii Pe3yabtarsl ocBoenus OOIL IlepeyeHb INIAHUPYEMBIX Pe3yJIbTATOB
Cooeporcanue komnemeHnyui * 00y4YeHHUsI MO JUCHUITHHE® *
IIK-11 CrniocobeH 1CIosIb30BaTh 3-IIK-11 OcHOBBI MOJIEKYJISIPHOM
WHCTPYMEHTBI U METO/IbI OMOJOTMM,  MEAUIMHCKOW  T'€HETHKH,
OMOMH(OPMATHKY [T aHAJIN3a | COBPEMEHHBIE ~ METOJbl  IPOTEOMMKH,
pe3yabTaToOB MeTab0JIOMUKH, METareHOMHUKH u
BBICOKOIIPOU3BOAUTEIILHO TO T€HOCUCTEMATHKHU.
cekBeHuposanus u OMICS V-TIK-11 HCIIOJIb30BaTh 0a3oBble
JAHHBIX IPU BBIIIOJIHEHUN AIITOPUTMHUYECKHE 3HAHUSA u
JUarHOCTUYECKUX, KIMHUYECKUX | MPEACTaBIEHUsI 00 aJropuTMax aHajau3a
Y Hay4HBIX UCCIICIOBAHUMN. O0NBIINX MacCHUBOB COBPEMEHHBIX
OMOJIOTMYECKUX U MEIUKOOMOJIOTHYECKUX
JIAaHHBIX.
B-IIK-11 Bianets coBpeMEHHBIMU
U (GPOBBIMU MHPOPMAITUOHHBIMU
TEXHOJIOTUSMU 117151 cOopa, XpaHEeHHUs,
00paboTKH, aHaJIM3a U Iepeiad HayqYHOH
uHpOpMaINH, B TOM YHCcIe I paboThI ¢
6a3amu nanHbIX (Big Data).

1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce océoenun OOIl mazucmpamypol

KoMnoHeHThI KOMIIETEHIMI, Kak TMpaBuWio, (QOPMUPYIOTCS MpPU HU3YUYEHUH HECKOJIBKHUX
JUCLUIUIMH, a TaKXe B HEMAJOM CTENEHHU B IPOILECCEe NPOXOXKIAeHHsS npakTtuk, HUP m BO Bpems
CaMOCTOSITENIbHON paboThl oOydaromierocsi. Bemmonunenue u 3amuta BKP sBastores Bumom yueOHOM
JEeSITENIbHOCTH, KOTOPBIN 3aBepIaeT mnpoiecc GOpMUPOBAHHSI KOMITETEHITUH.




MecTo NUCHUIUIMHBI U COOTBETCTBYIOLIUHN 3Tanm (OPMHUPOBAHUS KOMIIETEHIUH B IEIOCTHOM
mporecce MOATOTOBKM IO 00pa3oBaTeNbHONW MpOrpaMMe MOXKHO —OIpPENEeNUTh M0  MaTpule
KOMITETCHIINH, KoTopas mpuBoautcs B [Ipunoxennn 1.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B TIPOIIECCE OCBOCHUS TUCIUILIINHBIL
- HAYaJIbHBbIN 3Talm — Ha 3TOM JTane (POPMHUPYIOTCS 3HAHUEBbIE M MHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIINH, OCBAaWBAIOTCS OCHOBHBIE Kareropuu, (Gopmupyrorcs Oa3oBble ymeHus. CTyneHT
BOCIPOM3BOAUT TEPMHHBI, ()AKThI, METO/IbI, IIOHATHUS, IPUHLIUIIBI U MPABUJIA; pelIaeT yueOHbIe 3a1a4u
no oOpasiy;

- OCHOBHOWM »>Tan — 3HAHUSA, YMEHHS, HaBBIKH, oOecrneunBaromue (GpopMupoBaHHME KOMIETEHIIUU,
3HAYUTENIbHO BO3pPACTAIOT, HO €IIe HEe JOCTUTal0T MTOTOBbIX 3HaudeHWil. Ha 3ToM »Tame cryneHT
OCBaWBaeT AHAIUTHYECKUE JEHCTBUSA C NPEAMETHHIMH 3HAHUSAMH 10 AMCUUIUIMHE, CIIOCOOCH
CaMOCTOSITENIbHO pelaTh y4yeOHbIe 3a[jaul, BHOCS KOPPEKTHUBBI B allTOPUTM JIEHCTBUM, OCYILIECTBIISSA
KOPPEKIHIO B X0Jie pabOoThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIC YCIIOBUS;

- 3aBepUIAIOLIMIA ATall — HA 3TOM 3Tale CTYJIEHT JAOCTUTaeT UTOTOBBIX MOKa3aTeNel MO 3asiBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBAaMBAET BECh HEOOXOIMMBIN 00HEM 3HAHUI1, OBJIAZICBAECT BCEMH YMEHUAMHU U
HaBbIKaMU B cepe 3asBieHHON KomneTeHHud. OH CHOCOOEH HCMONb30BaTh 3TH 3HAHUS, YMEHUS,
HAaBBIKYU IPU PELIEHUH 33/1a4 MOBBIIIEHHOMN CJI0)KHOCTH U B HECTaH/IAPTHBIX YCIOBUSX.

Ortanbl  (QOpMHUPOBAHUS KOMIIETEHUMH B XOAE€ OCBOCHMS JTUCHUIUIMHBI OTPaXKaloTCi B
TEMaTUYECKOM IuTaHe (cM.I1. 4 paboyel mporpaMMbl TUCLHUIUIUHBI).

1.3. Ilacnopm ¢honoa oyernounvix cpeocme no OUCYUNIUHE

Ne ni/m Kountponupyembie pa3aebl Koa konTposupyemoii HaumeHoBaHue
(TeMbl) TUCHUNIUHBI (Pe3yabTATHI | KOMIETEHIHHU (WU €€ yacTH) /|  OIEHOYHOI'0 CPeACTBA
10 pazjejiam) u ee GopMyJIMPOBKA

Tekyuuii KOHTPOJIb

1. ‘Pawen 1-4 ‘HK-ll ‘KOHTpOJ]BHaﬂ pabota

IIpoMe:RYTOUHBbIH KOHTPOJIb

‘BKBaMeH ‘HK—ll ‘3K3aMeHaL{HOHHHﬁ ouner




2. Onucanmne nmoka3aresieil ¥ KpUTeprueB OLEHNBAHUS KOMIIETEHIIUIT HA Pa3JIMYHbIX dTanax ux GopMHUPOBAHNS, ONIMCAHUE IIKAJ OLeHUBAHMS
KoneunsimMu pe3yiibTaTaMu OCBOCHUA IIPOrpaMMbl AUCHUIUIMHBI SABJISAIOTCA C(bOpMI/IpOBaHHBIC KOTHUTUBHBIC AOCCKPUIITOPBI «3HATBH», «KYMCTbH)»,
«BIIAJICTh», PACIIMCAHHBIE TIO OTAEIbHBIM KOMIIETCHLIUAM, KOTOpbIE MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX JIECKPUITOPOB MPOUCXOAUT B IpOIEcCe

W3YYCHHS TUCIUILIMHBI 10 3TalaM B paMKaxX Pa3IMuyHOrO BHJIA YICOHBIX 3aHSATHI M CAMOCTOSTEIHPHON paOOTEHI.
Brigensitores Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha KaXKJIOM dTare: MOPOroBbId, MPOJABUHYTHIA U BRICOKUH.

YpoBHH Coaep:xkaTeibHOe ONUCAHHE OcHoBHbIE IPU3HAKH BblJIeJIEHUS YPOBHS BPC, ECTS/MIaTu6aibuas
YPOBHS % LIKAJIa VISl OLeHKH
OCBOEHMsl | JK3aMeHa/3ayeTa
Bbicokmii TBopueckas 1eATeIbHOCTh Brarouaem nusicecmosiuuti ypogens.
Bce 6uovr komnemenyuii CTyaeHT IeMOHCTPUPYET CBOOOAHOE 00Iaganne
copmuposanvl Ha 8bICOKOM KOMITETECHIIUSIMH, CTIOCOOCH IPUMEHUTH X B A/
VPOBHE 8 COOMBEMCMBUU C HECTAaHAAPTHBIX CUTYAIMAX: TOKa3bIBACT YMEHHUE 90-100 Ormo/
yensamu u 3a0avamu OUCYUNIUHbI CaMOCTOSITETIbHO IPUHUMATH PEIICHHUE, PEIIaTh 3auTero
mpooJieMy/3a1a4y TEOPETHYCCKOTO MK
MPUKJIATHOTO XapaKkTepa Ha OCHOBE M3YYEeHHBIX
METOOB, IPUEMOB, TEXHOJIOTHH
IIpoaBuHyTHI IIpumenenne 3HAHHAU U | Brarouaem Hudicecmoauuii yposeHto.
Bce 6uovr komnemenyuii ymeHuii B Oonee mmpokux | CTyIeHT MOXET AOKa3aTh BaJlcHHE B/
cpopmuposansvl Ha NPOOGUHYMOM | KOHTEKCTax  y4yeOHOW M | KOMIETEHLMSIMHU: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 Ouenp xoporo/
VpO8HE 8 COOMBEMCMBUU C npodeccuoHanbHON co0HupaTh, CHCTEMAaTU3UPOBATh, AHAIU3UPOBATh U 3auTeHo
yersamu u 3a0avamu OUCYUNIUHLL | JEATENHOCTH, HEXENIH 10 | TPAMOTHO HCIOJIb30BaTh HHPOPMAIUIO U3
obpasmy, Oombmiell  OJIeH | CaMOCTOSATEIHHO HAWIEHHBIX TEOPETUICCKUX
CaMOCTOSITEIbHOCTH U | UCTOYHUKOB U WUTIOCTPUPOBATh UMM TEOPETUUECKHUE
WHHIIMATHBEI TIOJIOKEHUS HIT 0OOCHOBBIBATH MPAKTHKY C/
IIPUMEHEHHUS. 75-84 XOpOIIIO/
3auTeHo
IoporoBsrii PenponyktuBHas CTyneHT IeMOHCTPUPYET BIaJeHNE KOMIIETEHIUAMU 65-74 D/Y noBietrBopuTeIbHO/
Bce 6uovr komnemenyuii JESITeTbHOCTh B CTAaHJAPTHBIX CHUTyalUsAX: HU3JIaraeT B Ipeaenax 3a4yteHo
chopmuposansl Ha NOpo2o8om 3ajjad  Kypca TEOPETUYECKM W  MPaKTUYECKU
ypoene KOHTPOJINPYEMBIH MaTepHaJl. 60-64 E/TlocpencTeenno
/3auteHo
Hu:xe noporosoro OTcyTcTBUE MTPU3HAKOB MOPOTOBOTO YPOBHS: KOMITETCHIIUH HE C(DOPMUPOBAHBI. 0-59 HeynosnersopurenbHo/
CTyneHT He B COCTOSHUHM IPOJEMOHCTPUPOBATH OOJaJaHWe KOMIICTCHIUSIMA B 3auteHo
CTaHJAPTHBIX CUTYAIMSIX.




OuenuBanue pe3yabTaTOB OOY4YEHHUS CTYIEHTOB IO JIUCHUIUIMHE OCYUIECTBISETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJISl U TPOMEKYTOUHOM aTTeCTal|u.

Kputepun orneHrBaHUs KOMIETEHIUNA Ha KaKOM 3Tare U3y4eHHs AMCLUIIMHBI JUISl KaXaI0Tro
BUJIAa OIICHOYHOTrO cpeacTtBa U mpuBonsarcs B 1. 4 @OC. UToroBwiii ypoBeHb CHOPMUPOBAHHOCTH
KOMIETEHIIMH TIPU U3yYEHUU JUCLMILTMHBI oripenaensercs no tabmauie. [lpu aTom cienyer moOHUMATh,
4TO TpaHHUIA MEKIYy YPOBHIMH Ui KOHKPETHBIX PE3yJIbTaTOB OCBOEHHUS 00pa3oBaTEIbHOMN
POrpaMMbl MOKET CMENIaThCsl.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTanus
KOMIIeTEHIIUH
BbICOKUI BbICOKHI
BBICOKMH NnpOOBUHYMbLLL BbICOKUUL
BbICOKULL nPOOBUHYMbLLL
nopo2oawlil BbICOKUUL
BbICOKUL Nnopo2086bill
IIPOJIBUHYTBIN NPOJABUHYTBIN NPOABMHYTBINI
NnpOOBUHYMbLLL nopo2oaulil
Nnopo2osbiii NnpPOOBUHYMbLLL
IIOPOrOBBIN MOPOroBbIN MOPOrOBbIN
HIDKE TOPOFOBOIO NOPOrOBbIi HM:Ke TIOPOroBOro
HHKEe IOPOroBOro -

3. MeTonnyeckne MaTepuasbl, onpeaesionue Npoueaypbl OlleHUBaHUs 3HAHUIA, YMeHUId,
HABBIKOB MJIM OINBITA JeSITEJIbHOCTH, XAPAKTEPU3YIOIIUX 3TANbl GOPMHUPOBAHMA KOMIIETEHIIUIA.

PeliTunroBas oneHka 3HaHUN ABJIAETCSA UHTErPAIbHBIM IIOKA3aTENEM KaueCTBa TEOPETUUECKUX U
MPAaKTUYECKUX 3HAHUW M HAaBBIKOB CTYJEHTOB MO AUCHUIUIMHE W CKJIAJbIBA€TCA U3 OILEHOK,
MIOJIyYEHHBIX B XO/I€ TEKYIIIEr0 KOHTPOJIS U POMEKYTOUHOM aTTeCTal1H.

Texymmmii KOHTPOJIb B CEMECTPE MPOBOJIUTCS C IEIBI0 00ECIIeYeHNsT CBOEBPEMEHHOM 00paTHOM
CBSI3H, JUIsl KOPPEKLUU 00y4eHUs], aKTUBU3ALUN CAMOCTOATEIbHOM pabOoThI CTYICHTOB.

[IpomexyTrouHass arrectauusi MpeAHAa3HauYe€Ha JUIsi OOBEKTUBHOTO MOATBEPKACHUS U
OLIEHUBAHMSI JOCTUTHYTHIX PE3yJIbTaTOB O0YUYEeHHUs OCIE 3aBEPILECHUS U3YUEeHUS TUCIUILTHBI.

Texyuuii KOHTPOJIb OCYIIECTBISETCS /Ba pa3a B cemecTp: KoHTposabHas Touka Ne 1 (KT Ne 1) u
koHTposbHas Touka Ne 2 (KT Ne 2).

PesynbTarhl Tekylero KOHTPOJIE W MPOMEKYTOYHOW aTTECTAllUd MOJBOASATCS IO IIKaje
0aTbHO-PEUTUHTOBON CHCTEMBI.

Bun xontpoas JTtan peiiTUHroBoi cucreMbl OueHoYHOE Bana
CpeIcTBO
P Munumym Makcumym
Texymmi KonTtpoanHas Touka Ne 1
Ouenounoe cpencto Ne 1 — KonTposnpHas 0 30
pabora
KontpoabHast Touka Ne 2
Onenounoe cpeactso Ne 2 — KoHTposbHas 0 30
pabora
IIpoMe:KyTOUYHBIH 3auér
OrneHOYHOE CPeAICTBO — 3a4eTHBIN OneT 24 40
HUTOI'O no qucuuimye 60 100

bonychl: mooupurenbHble Oalibl CTYAEHT IOJIy4aeT K CBOEMY PEHTHHIY B KOHIE cCeMecTpa 3a
AKTUBHYIO U PETYJISApHYIO paboTy Ha MPaKTHUECKUX 3aHATHUSX, 32 BOBPEMsI CITaHHbIC MHIUBUIyaJIbHbIE
3aaHusl.

ITo IMTonoxenuto 6oHyc (MpeMHuaabHbIe O0aIbl) HE MOXKET MPEBHILIAThH S 0aJ/10B.




Memoouueckue mamepuansl, onpeoensaoujue npoueodypbl OUEHUBAHUA 3HAHUIL,
YMEHUil, HAaevlKoé u (uau) onvima OeAmeabHOCmU, XaAPAKMeEPU3VIWux 3manvl
dopmuposanus komnemenyuil

[Ipouenypa oueHUBaHUS 3HAHUN, YMEHU, HABBIKOB MO JUCHUIUIMHE «BHOHAHOTEXHOJIOTHN»
BKJIIOYACT YYCT YCIICIIHOCTHU IIO BCEM BHJAaM OLCHOYHBLIX CPCIACTB. OI_IGHKa KadeCTBa IIOAIOTOBKH
BKJIIOYACT TCKYIIYIO U MTPOMCXKYTOYHYIO aTTCCTAlHIO.

Texkylmuii KOHTPOJb TPEICTABISET COOON MPOBEPKY YCBOCHHS Y4eOHOrO MaTepualia, peryssipHO
OCYIIIECTBIISIEMYIO Ha MPOTSHXKEHUU 00yUdeHUs Ha KaXK10i 1abopaTtopHoit padore.

Texymmii KOHTPOJIb OCYIIECTBIAETCS B (hOpME YCTHOTO OMpoca, oTdeTa 1o JabopaTopHOil padore,
TecTa, TOKJIa0B, pedepaToB U KOHTPOJIBHBIX PalOT.

@DopMoOii MPOMEKYTOUHOTO KOHTPOJISI SBIISETCS 3K3aMEH, Oaibl 32 KOTOPBIA BBICTABISAIOTCA IO
UTOTaM yCTHOTO OIIPOCa Ha HK3aMeHe.

[Io oOKOHUAaHUM CEMECTPOBOTO Kypca OCBOCHHUS JUCLUUIUIMHBI IPOBOIUTCS MPOMEKYTOUHAsS
aTTecTanys B BHJE K3aMEHA, YTO TO3BOJISIET OLEHHUTH COBOKYITHOCTh NMPHUOOPETEHHBIX B IPOIIECCE
00y4eHus CTyIeHTOM Mpo(decCrOHAIBHBIX KOMIETCHITHIA.

DK3aMEH CKJIA/IbIBACTCSl U3 JIBYX OIIEHOYHBIX CPEACTB, YCTHBIA OTBET Ha BONPOCHI K AK3aMEHY, MpH
3TOM CTYACHT JOJKEH OTBETUTH Ha 3 BOIPOCA M3 MPUMEPHOTO MEPEUHs BOIPOCOB JJIsi MOJATOTOBKHU K
HK3aMEHY M OTYUTATHCS MO JJA0OPaTOPHBIM paboTaM 3a CEMECTP.

OreHka o JUCIUILIMHE BBICTABIISETCS 1O CIEAYIOIIUM KPUTEPUSIM:

«OTIMYHOY» BBICTABIISIETCS IPU PEIOCTABICHUH OTYETOB T10 JIAOOPATOPHBIM paboTaM (He MeHee

70%) u cIaHHOM K3aMEHE Ha OTIUYHO.

«XO0pOoIII0y» BBICTABIISETCS TPU IPEIOCTABICHUN OTYETOB 110 J1ab0opaTopHEIM padboTam (He meHee 70

%) ¥ cIaHHOM SK3aMeHE Ha XOPOMIO.

«Y IOBJIETBOPUTEIIEHOY BBICTABIISICTCS MIPH MIPEIOCTABICHUN OTYETOB 110 Ja0OpaTOpHBIM paboTam (He
meHee 70 %) U cIaHHOM 3K3aMeHe Ha yJI0BJIETBOPUTEIIHHO.

«HeynoBNneTBOPUTENBHO»  BBICTABISIETCS CTYIEHTaM, €CIIM HE MPEJOCTaBJICHBI OTYETHl 10
n1abopaTopHbIM paboTam, THO0 Ha FK3aMeHe CTyAeHT Habpan MmeHee 20 6aios.

Ouenka cOpMUPOBAHHOCTH KOMIIETCHIIMH Ha HK3aMEHEe NJisi TeX OOyJaronIuxcsi, KOTOpbIe
MPOIyCKAll 3aHATHS U HE Y4acTBOBAJM B IPOBEPKE KOMIIETEHINI BO BpeMs U3y4YEeHHs JUCIHUILTUHBL,
MIPOBOJUTCS TOCTIE WHIMBHUIYaTIbHOTO COOECEIOBAaHUS C MPENoAaBaTesieM 110 MPOIYIIEHHBIM W He
YCBOEHHBIM 00yYarOIIUMCS TEMaM C MOCJIEAYIOLIeH OLEHKOW caMOCTOSTENbHO YCBOCHHBIX 3HAHUM Ha
IK3aMeHe.



4. TunoBble KOHTPOJIbHbIC 32JaHNS WU HHbIC MAaTepPHaJIbl, HeO0X0UMBIE 1JIsl OLICHKH 3HAHMH,
YMeHHUii, HABLIKOB

4.1.1 Konmponvnasn paboma
a) THIIOBBIC 3a7aHMs (BOIIPOCH)

MHUHUCTEPCTBO HAYKHU U BBICHIEIO OBPA3OBAHUS POCCUMCKOM ®EJEPAIIUU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHET'O OBPA3BOBAHUA
«HanuoHanpHbIN HCcCIea0BATENbCKUM snepHbId yHUBEpcUTET « MU DI
OOHUHCKMI MHCTUTYT AaTOMHOM HEPreTHKH —
¢dunan ¢enepantbHOro rocy1apcTBEHHOTO0 aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEXKICHUS BBICIIETO
obpazoBanus «HaunoHansHBIH Hccen0BaTeNbCKUN SaepHbIi yHUBepcuTeT «MUD»

KommuekT 3aganuii 1JIsi KOHTPOJIbHON PadoThl
10 JUCUUIUINHE BHOHAHOTEXHOIOIUH

Tema: (METOLOJIOI' YA 1 METOIbl BMOHAHOTEXHOJIOI'MN»
BAPHUAHT 1

Bonpoc 1: Yto npencraBisioT co00il OMOHAHOTEXHOJIOTUN U KAaKUE OCHOBHBIC 1€ OHU
MIpeCaeayOT?

Bonpoc 2: O6bsacHuTe noHaTus "HaHoMaTepuaibl" U "HaHowacTulbl". Kakue yHUKaJIbHbIE CBOWCTBA
00yCJI0BJIEHbI UX pazMepaMu?

Bonpoc 3: Onumure npuHIUI padboThl HAHOJOCTaBKU M HAHOPOOOTOB. Kakue npenmyiiecTBa oHH
MOTYT NPEI0CTaBUTh B MEUIIMHE?

Bonpoc 4: Uto Takoe HAaHOCEHCOPHI U KaK OHU MPUMEHSI0TCS B OMoHaHoTexHoorusx? [Ipuseaure
IIPUMEPBI UX UCIIOJIBb30BAHMS.

BAPUAHT 2

Bonpoc 1: Kakue ocHOBHBIE 3a/1auu pemiaeT OnoHanorexHosorus? [louemy ona siBisieTcst
NEePCHEKTUBHOM 00J1aCThIO UCCIIE0BAHUI?

Bonpoc 2: O6bscHuTe noHATHA "OHOHaHOTOKCUKOIOrHUs" U "0nocoBMecTUMOCTh". [loueMy BaxxHO
U3y4yaTh BIUSHIE HAHOMATepHaoB HAa OMOJIOTUYECKUE CUCTEMBI?

Bonpoc 3: Kakue MeTo1b1 OMOHAaHOTEXHOJIOTHH MIPUMEHSIFOTCS /17151 JOCTaBKU JIEKapCTB U T€HOB Ha
KJIeTOYHOM ypoBHe? KakuM 00pazoM 3T0 MOXKET yIyduTh 3P PEeKTUBHOCTD MEAULIMHCKUX
BMEIIaTeIbCTB?

Bonpoc 4: Pacckaxute 0 HaHOCEHCOpax Kak MHCTpyMEHTax OMoHaHoTexHojoruil. Kakue
MPEUMYIIECTBA OHU MPEAOCTABIISIFOT /1711 MOHUTOPUHTA OMOJIOTUYECKUX MTPOLIECCOB?

Tema: «<HAHOOBBEKTHI B )KUBbIX CUCTEMAX. JTHK KAK HAHOOBBEKT.
OCHOBbI BMOHAHOTEXHOJIOI' M. »

BAPHUAHT 1

Bonpoc 1: YUto mpexacraBisioT co0oil HaHOOOBEKTHI B KUBbIX cuctemax? I[lpuBemure mpumepbl
HaHOOOBEKTOB M OOBSCHUTE UX POJIb B OMOJIOTMYECKUX MPOLIECCaX.

Bonpoc 2: [Touemy JIHK cumraercs nanooobexTom? Kakue yaukansubie cBoiictBa JJHK mo3BossitoT
eil UrpaTh BaKHYIO POJIb B OMOHAHOTEXHOJIOTHH?

Bonpoc 3: Onummre ocHOBBI OMOHaHOTeXHONOrUU. Kakue MeTonbl U MOAXOAbI WCIONB3YIOTCS IS
U3y4YeHHs 1 MAaHUITYJTUPOBaHHUS HAHOOOBEKTAMU B OMOJIOTHYECKUX CUCTEMAX?

Bonpoc 4: Kakue npuMeHeHns UMEIOT HAHOOOBEKThI B OoHaHOTexHOIoruu? [IpuBeanre npuMepsl U
00BSICHUTE, KAaKUE BBITOJIbI OHU MOTYT IIPUHECTH B MEIULIMHE U HAYYHBIX UCCIIEIOBAaHUSAX.



BAPUAHT 2

Bonpoc 1: O6bsicuuTe noHsiTue "HaHOOOBEKTHI B )KUBbIX cucTemax'. Kakue ponu oHM MOTYT UTpaTh B
KJIETOYHBIX M MOJIEKYJISIPHBIX ITpoLeccax?

Bonpoc 2: Ilouemy JIHK sBasercs mnpumepom HaHooObekTa? Kakue CTpyKTypHBIE |
¢bynkunoHanbHble xapakrepucTiku JJHK nmo3Bosisior ncnosiab3oBars ee B OMOHAHOTEXHOIOIMU?
Bonpoc 3: Pacckaxxute 00 ocHOBax OuoHaHOTeXHOJNIOTMH. Kakwe MeToabl W MHCTPYMEHTHI
HIPUMEHSIOTCS Ul U3yUSHHs U MaHUITYyJIMPOBaHUS HAHOOOBEKTaMHU B )KMBBIX cHCTeMax?

Bonpoc 4: Kakue nepcrneKkTHBbI OTKPBIBAIOTCS Tepes, OnoHaHoTexHosoruei? IlpuBeaure nmpumMeps
KOHKPETHBIX MPUJIOKEHUH HAHOOOBEKTOB U OOBSACHUTE UX BAXKHOCTH JJISl HAYYHBIX MCCIEIOBAaHUN U
IIPAKTUYECKUX TIPUMEHEHUM.

0)KpUTepUr OIICHUBAHUSI KOMIIETEHIUH (pe3yIbTaTOB):

Konmponsnsie pabomer npoBosSTCS 2 pa3a B CEMECTp Ha MOAYJIBHBIX HEACISIX MO PACIHCAHHIO,
ycTaHaBlMBaeMOMYy JekaHatoM. OHM TpoBOAsTCS B (OpME TECTOB WM WHOM BHUJAE MO BBIOOPY
npenojaBaTeNss ¢ ydeToM oObeMa HW3Y4eHHOro Marepuaja 1o Kypcy. Bpems mpoBeaeHus
KOHTpPOJIbHON paboThl - He 6osnee 20-30 muH Ha paboty. s nmoBsimeHUs: 3)PEKTUBHOCTH TaHHOU
(opMBI KOHTPOJISI HEOOXOAUMO HUCIIOIB30BATH HECKOIBKO UX BaPUAHTOB.

OneHuBaHue CTyJeHTa MPOBOAUTCS MPENOJABaTEIeM HE3aBHUCHUMO OT HAIMYUS WU OTCYTCTBHS
cTyaeHTa (II0 YBOKWUTENBHON WM HEYBOKUTENbHOW npuuMHe) Ha 3aHsaTHH. CTyneHry,
NPOIYCTHBIIEMY TI0 YBXHUTEIHHON NMPUYMHE KOHTPOJLHYIO MOIYJIBHYIO Pa0OTy, MPEAOCTaBIISCTCS
BO3MOXHOCTH 0TpaboTKH. OTpaboTaTh 3aHATHE MOKHO IO COTJIACOBAHHUIO C MPETOAABATENIEM B YETKO
YCTQHOBJICHHBIE CPOKM B COOTBETCTBHHM C TIpa)MKOM KOHCYJIBTAIlUi IpEroaaBatelisi, KOTOPBIN
uMmeercs Ha Kadeape v Ha O(hUIIHAIEHOM caiiTe Kadeapsl.

OneHuBaeTcsl CTENEHb YCBOEHUS TEOPETUYECKUX 3HAHMM 10 CJICAYIOUIMM KPUTEPHSIM:
NPaBUIBHOCTb, MOJHOTA M JIOTUYHOCTHh NMHUCBMEHHOTO OTBETA, CIIOCOOHOCTHIO MPOMUTIOCTPHPOBATH
OTBET MPUMEPaMHU.

B) OIMMCAHHUEC IIKaJIbl OLICHUBAHUWA

MaxkcumanbHbIi 0a 3a KOHTpoJIbHYI0 padoTty — 10. Kaxnplii Bonpoc oneHuBaercs B 2,5 6aia.



Ounenka

Kpurepun

9 - 10 0a/1710B «OTJITHYHO»

1) mosiHOE pacKpbITUE TEMBI; OTBETHI Ha BCE BOIPOCHI
2) yka3zaHu€ TOUHBIX HA3BAHUM U ONpE/ICIICHUI;
3) npaBusbHas (GOPMYIUPOBKA MIOHATHIA U KATETOPHIA;

8 6a/1;10B «X0po110»

1) HeIOCTaTO4YHO MOJHOE, M0 MHEHHUIO MpernojaaBares,
PACKpBITHE TEMbI;, OTBETHI JaHbl HE HA BCE BOIIPOCHI

2) HeCyIECTBEHHbIE OLIMOKU B ONPECICHUN TOHATUN U
KaTeropuii,  KapJWHAaJIbHO HE  MEHAIOIIMX  CYTh
W3JI0KEHUS;

3) HanMuMe rpaMMaTUYeCKUX U CTUIMCTUYECKUX OLUIMOOK

U JIp.

1) orBer oTpaxkaer oOIIee HANpPaBICHUE W3IOKEHUSI
JIEKIIMOHHOT'O MaTepuaa;

2) HamM4ue JIO0CTATOYHOI'O KOJUYECTBA HECYIIECTBEHHBIX
WM OJTHOM-JIBYX CYIECTBEHHBIX OIIMOOK B OMpEAeICHUU
MOHSATUI U KaTETOPHH;

6—7 6a/L10B 3) HanM4YMe rpaMMaTUYEeCKUX U CTUIMCTHYECKUX OLUTUOOK
«Y10BJIETBOPHUTEJIBHO» U JIp.
0-5 0autoB | 1) HEpacCKpBITHE TEMBIL;

«HeyIIOBJIeTBopI/ITe.TIbHO»

2) 00JIbIIIOE KOJTMYECTBO CYIIECTBEHHBIX OIMMOOK;




4.1.6 Dx3amen

a) TUIIOBBIC BOIIPOCHI:

Uro npencTaBisitoT co0oi aenapumepsl? B uéM npeumyiiecTsa 1eHAPUMEPOB KaK TPAHCIIOPTHBIX
CPEJICTB M0 CPABHEHUIO C APYTUMH TUIIaMU HaHOYAaCcTHUI? KakoBbI MEpCHEKTUBBI UCITOIb30BaHUS
JCHJIPUMEPOB B OMOMHKEHEPHH U OMOMETUIINHE?

2. YUto npeactaBisitor coboi HanoanTuTena? KakoBbl BO3MOYKHOCTH MCIIOJb30BaHUSI HAHOAHTHUTEII B
OHOJIOTUN M MEIULIMHE?

3. UTO MOHUMAIOT O] TEPMUHOM «(YHKIIMOHATH3AIIH) HAHOYACTHII?

4. Kakre 0cOOEHHOCTH HaHOYACTHI] 0O0YCIIOBIMBAIOT BO3MOKHOCTH UX IIPUMCHEHUS B
OMOMEIUIIMHCKUX

HUCCIEeNOBaHUAX ?

5. OxapakTepu3yiTe BEKTOPbl HA OCHOBE BUPYCOB, MPEIHA3HAUYCHHbIE )11 TOCTABKH HYKJIEMHOBBIX
KHCJIOT B KJIETKH. B uéM 3akirouaroTcst X NpeuMyliecTBa U HEIOCTaTKU?

6. KakoBbl OCHOBHBIE HaIIpaBJICHUS UCIIOJIb30BAHUSI HAHOYACTHI] B OMOJIOTUN U MEIUITUHE?

7. KakoBbl NpenMyIeCTBa BUPYCHBIX HAHOYACTHI] 10 CPABHEHHIO C IPYTUMH HAHOYACTULIAMU,
UCTIONB3YIONIMMECS B Onomenunnae? Kak oCcymecTBISIOT «(yHKITMOHATU3AIINI0Y» BUPYCHBIX
Ha”Ho4JacTUIl?

8. KakoBbI BO3MOXKHBIE ITyTH MOCTYIUICHUSI HAHOYACTHUI] B OPTaHU3M YEJIOBEKA U JKUBOTHBIX ?

9. OxapakTepu3yiTe HEBUPYCHbIE HAHOTPACTIOPTHBIE CUCTEMBI JJI JOCTABKU HYKJIEMHOBBIX KUCIIOT B
KJIeTku. KakoBbI UX MperMyIiecTBa U HEAOCTATKH ?

10. OT KaKux CBOMCTB HAHOYACTHUL] 3aBUCUT UX MOCTYIICHUE B OPTraHU3M U IPOHUKHOBEHUE B
KIETKH?

11. Yto nmpencraBisitoT codoit (ymiepensl u HaHOTPYOku? Kak oHM MCTIONB3YIOTCS B
OMOHAHOTEXHOJIOTHH?

12. C kakuM1 KOMIIOHEHTAMH KPOBH MOTYT B3aUMOJIEHCTBOBAaTh HAaHOYACTUIbI? KakoBbI BOZBMOXKHBIE
«IIOCHEICTBUY TaKUX B3aUMOIECHCTBUI?

13. Kakue HeopraHnuecKkrie HaHOYaCTHIIBI UCTIOIB3YIOTCS B HACTOsIIIEee BpeMs B OUOJIOTHH U
MeauIuHe?

KakoBbl 1X 0COOEHHOCTH, MPEUMYIIECTBA U HEJOCTATKH 10 CPABHEHUIO C IPYTUMH TUIIAMU
HAHOYACTHIL?

14. KakoBbl MEXaHU3MbI IPOHUKHOBEHHSI HAHOYACTUI B KJIIETKH?

15. KakoBbI MepCIIeKTUBBI CO3/IaHMsI HOBBIX HAHOYACTHUII HA OCHOBE BUPYCOB JUIsl HCTIOJIb30BaHUS B
onoMmeguuHe?

16. Kakue BHYTPUKJIETOYHBIE MPOIECCHI MOTYT MHUIIMHUPOBATH HAHOYACTHUIIHI?

17. KakoBbI MpeMMyIIECTBA JIMTIOCOM KaK TPAHCIIOPTHBIX CUCTEM JJI TOCTaBKH JIEKAPCTB U
OMOMOJIEKYI B

KJIETKH 110 CPAaBHEHUIO C [PYTUMU HAaHOYACTUIIAMU?

18. Kakue cTpykTypHO-(pyHKITMOHATHHBIE MOAU(UKAIIUN B KJIETKAX U UX KOMIIOHEHTAaX WHIYIHPYIOT
HaHOYaCTHIbI?

19. KakoBBI IperMyIIIecTBa HHKANICYINPOBAHHBIX JICKAPCTB 110 CPABHEHUIO C UX TPATUITUOHHBIMHU
bopmamu?

20. KakoBbI BO3MOKHBIE MEXAHU3MbI peATU3aAUH [IATOTOKCUYHOCTUHAHOYACTHIL?

21. KakoBbI BO3MOXHBIE TTyTH TOBBIICHHS 3()PEKTUBHOCTH JOCTABKH JTUTIOCOMHBIX MPENapaToB B
KJIETKU

(TKaHM) — MUIIIEHU U UX TEPANIeBTHUECKOTO AeHCTBUS?

22. Kakue (hakTopbl HEOOXOIMMO YUYUTHIBATH MIPH CO3AHUN HAHOUYACTHIL JUTISI OMOMETUITTHCKOTO
HCIOJIb30BaHUA?

23. Yto mpencTaBistoT coboii aunoriekcel? s yero ux ucnoib3yroT? KakoBbl HX mpeuMyiecTBa
[0 CPaBHEHUIO C APYTMMHU TUIIAMU HAHOYACTHIL?
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0)  KpuTEpuH OLICHWBAHHSA KOMIIETCHIUH (pe3yabTaToB):

OTBeT OlLIeHUBAETCS MO CIEAYIOIIUM KPUTEPUSIM:

- MPABWJIBHOCTD, MTOJIHOTA U JIOTHYHOCTh TOCTPOEHUS OTBETA;

- YMEHHE ONEPUPOBATH CIICLUATBHBIMU TEPMUHAMU;

- HCTIOJIb30BAHKUE B OTBETE JIOMOJHUTEILHOTO MaTEpHAIa;

- YMEHHE WUTIOCTPUPOBATH TEOPETHUUECKUE MOJIOKEHUS TPAKTUUYECKUM MaTEpUaIoM;

B) OIIMCaHHEC HIKaJIbl OLICHUBAHUA:

Jlomyck K 9K3aMeHy Mo JUCHIUIUIMHE OCYIIECTBIISIETCS IPU KoJnyecTBe OaiioB Oosee 36.
3a ceMecTp CTyIeHT MOXeT Habpath oT 36 1o 60 Gamwios.

MuHuMaIbEHBIN 0aj 3a OTBET Ha dK3aMeHe — 24, MakcuManbHbIH — 40.

OO6mmas omeHka B ciydae TuPPEpeHINPOBKH BRINJISIUT CICAYIONUM 00pa3oM:

* 60-74 6aIOB — «yJIOBJIETBOPUTEIHHOY;

* 75-89 GaI0B — «XOPOIIOY;

* 90-100 0amI0B — «OTIUIHOY.

OlnieHKa «OTJIMYHO» HA 9K3aMEHE CTaBUTCS MPHU:

- MPaBWJILHOM, TIOJJTHOM H JIOTUYHO ITOCTPOCHHOM OTBETE;

- YMEHHUHU ONIEPUPOBATH CIICHIUATILHBIMU TEPMUHAMU;

- HCIIOJIb30BAHKMH B OTBETE JIOMOJIHUTEILHOTO MaTepHalIa;

- YMEHUHU WUTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKECHUS TPAKTUYECKUM MATEPUATIOM.

OlieHKa «XOpOIIOy Ha IK3aMEHE CTaBUTCS TPH:

- IPaBUJIbHOM, TIOJTHOM U JIOTUYHO MTOCTPOSHHOM OTBETE, HO UMEIOTCSI HErpyOble OMIMOKU WU
HETOYHOCTH;

- YMEHUU OIIEPUPOBATH CHELUUAIBHBIMU TEPMUHAMU, HO BO3MOYKHBI 3aTPYAHEHHS B UCIOJIb30BAHUU
MPAKTUYECKOr0 MaTepraa;

- UCIIOJIb30BaHUU B OTBETE JONOJHUTEIIBHOTO MaTepUAIIa;

- YMEHUHU WUTIOCTPUPOBATH TEOPETUUECKHUE MOJIOKEHHS TPAKTHUECKUM MaTEPUAIOM, HO JICJIAI0TCS HE
BIIOJIHE 3aKOHUYEHHBIC BHIBOABI HIIH O000IICHUS.

O1eHKa «yI0BJICTBOPUTEIILHO» HA DK3aMEHE CTABUTCS TIPH:

- CXEMAaTUYHOM HEIIOJIHOM OTBETE,

- HEYyMEHHH OTICPUPOBATh CIECIUATBHBIMA TEPMUHAMH WJIH UX HE3HAHHU;

- ¢ OJTHO¥ Tpy0OO¥ OIMINOKOIA;

- HCYMCHHHU IMPUBOJUTH NPUMEPHI IPAKTHYCCKOT'O MCITOJIB30BAHNUA HAYYHBIX 3HaHHI>i;

OrieHKa «HEYIOBICTBOPUTEIIBHO)» HA IK3aMEHE CTaBUTCS TPH:

- OTBETE Ha BCE BOMPOCHI OHIIeTa ¢ TPpyObIMU OLTHOKAMU;

- HEYMEHHUH ONEPUPOBATH CIENHAIIBHON TEPMUHOJIOTHEH;

- HEYMEHHH MIPUBOIUTH MPUMEPHI IPAKTHUECKOTO UCTIOIH30BAHUS HAYIHBIX 3HAHHA.
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