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ObsacTh NpUMEHeHus

®onp oneHouHbIX cpenctB (POC) — sBIsieTcs HEOTHEMIIEMON YacThi0 yU4eOHO-METOIUIECKOTO
KOMIUIEKCa y4eOHOU MUCHUIUIMHBI «3-D NpUHTHHT B OMOJIOTMU U MEIUIMHE» W MpeIHa3HayeH i
KOHTPOJISI U OIICHKH 00pa30BaTEIIbHBIX JOCTHKEHHUI OOYYarOIINXCs, OCBOMBIIHUX IMPOTPAMMY JTaHHON
JUCIUTUIAHBI.

Hesn u 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

Lenpto @DoHIa OIEHOYHBIX CPEIACTB SBJISETCS YCTAHOBIIEHHE COOTBETCTBUS YPOBHS
HOJArOTOBKH OOy4aroIuxcst TpeOOBaHUAM (elepanlbHOr0 IroCyJapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa.

I[HSI JOCTHXXCHUA MOCTaBJICHHOMN neiaun @OHI[OM OLCHOYHBIX CPCACTB IO JUCHHUIIIMHC «3-D
HOPUHTHHT B OMOJIOTHM U MEJULIMHE» PEILAOTCS CIeIyIOIUe 3a1aun:

— KOHTPOJIb U YIPABJICHUE IMPOLECCOM MPUOOpEeTeHUs: OOydaroIMMUCS 3HAHUH, YMEHUH U
HaBBIKOB, IPElyCMOTPEHHBIX B PAMKax JaHHOI'O Kypca;

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

— o0ecrie4eHrne COOTBETCTBUS PE3Y/IbTaTOB OOYYeHHUs 3amadam Oyaymiel mpodeccuoHaIbHON
NeSTEIbHOCTH Yepe3 COBEPLICHCTBOBAHME TPAJUIMOHHBIX M BHEIPEHHE MHHOBALMOHHBIX METO/0B
o0yueHus B 00pa3oBaTeNIbHBIH MPOLIECC B paMKaxX JaHHOTO Kypca.



1. IlepeyeHb KOMIETEHIHII C yKa3aHHEM JTANOB HUX (POPMHPOBAHUS B IMpollecce OCBOEHMS
o0pa3oBaTeIbHON NPOTrPaMMBbI

B pesynbrate ocBoenust OOII maructparypbl 00y4aromuUics TOJKEH OBIaAETh CIEAYIOIIMMHU
pe3ysibTaraMy 00y4eHMsI 10 AUCIUILINHE:

Koapl komMnereHmmii

PesyabTatel ocBoenns OOII
Cooeporcanue komnemeHnyui *

[lepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
00y4eHHUsI 0 TUCIUILUINHE® *

VKII-1

Crnioco0eH pemarb
UCCIIEIOBATEIIBCKUE, HAYYHO-
TEXHUYCCKUEC U
MIPOU3BOJICTBEHHEBIC 33]1a4U B
YCJIOBUSIX HEOIPECICHHOCTH, B
TOM YHCJIC BEICTPAUBATh
JETIOBYI0 KOMMYHHUKAIHIO U
OpPraHU30BBIBATH PA0OTY
KOMaHJbI C UCITIOJIb30BAHUEM
U(PPOBBIX PECYPCOB U
TEXHOJIOTUH B U POBOIL cpejie

3-YKU-1 3naTh coBpeMeHHbIE IU(POBLIE
TEXHOJIOTUH, UCIIOJIb3yEeMbIE IS
BBICTPAUBAHUS JACIIOBOM KOMMYHHKAITUHU U
OpraHu3aly UHIUBUIYaTbHOU U
komaniHoM paboTel Y-YKII-1 YMers
nmoadupaTh HauboJiee peIeBaHTHBIC
1U(POBBIE PEIICHHUS IS TOCTHXKEHUS
MOCTaBJICHHBIX IIeJIed U 3a7a4, B TOM
YHCIIC B YCIOBHSIX HEOMPEACIECHHOCTH
B-VKII-1 BnaaeTs HaBbIKaMU pelLICHUS
HCCJICIOBATEIILCKUX, HAYYHO-TEXHIICCKUX
Y TIPOU3BOJICTBEHHBIX 3a]1a4 C
MCIOJIb30BaHUEM ITU(PPOBBIX TEXHOJIOTHIA

[1K-4

criocobeH
YCTOWYNBBIE
KoJutaboparuu u
KOHCOPLIUYMBI,
BKJIAQJ  HAay4HbIX (Hay4Ho-
TEXHUYECKHUX ) pe3yiIbTaToB
OTIENbHBIX YYEHBIX U (WIH)
KOJIJICKTUBOB MCIIOJIHUTENIEH B
pasBuTHE HAYYHBIX
HaIpaBJICHUH, KOOPAMHHUPOBATH
porece IIPOBEJICHUS
UCCIIEIOBAaHUsI C  y4acCTHEM
MIPUBJICYEHHBIX  KOJUIEKTHBOB
VCIIOJTHUTENIEH

OpPraHHU30BbIBATh
Hay4HbIe
(um)
OLIEHUBATh

3-11K-4 3HaTh: HOBEHUIINE JOCTHKEHHUS 110
HOBBIM U (MJIM) MEPCHEKTUBHBIM Hay4YHbIM
HaIpaBlIeHUsIM; HH(POPMAIIMOHHbBIE
peCypChl, COIepIKaIINE CBECHUS 00
UCCIIeIOBATENAX U (WJIM) OpraHu3aIlHsIX,
BBITIOJIHSIFOIIIUX UCCIICIOBAHUS U
pa3paboTKu

V-IIK-4 YMeTb: KOOpAMHUPOBATH MPOIIECC
MIPOBEJICHUS HCCIEAOBAaHUS C y4aCTHEM
MIPUBJICYCHHBIX KOJUICKTHBOB
HCIIOJIHUTEIIEN

B-IT1K-4 Brnaners: ciocoOHOCTHIO K
OpraHu3aIi YCTOWYMBBIX HAYUHBIX
KoJutabopariuii ¥ (UJ1M) KOHCOPIIUYMOB

I1K-5

000CHOBBIBATh
METO/TBI
HCIIBITAaHUH,
obopynoBaHue,
MaTepuanbl,
TECT-CUCTEMBI,
MIPOU3BOIUTH OLICHKY
TOKCUYHOCTH  JIGKAPCTBECHHBIX
CPEICTB, OCYIIECTBIIATh MOUCK U
aHAIN3 pETYJISITOPHOU u
HayyHOW WH(pOpMaLIUU JUTST
pemeHuss  MPOQPECCHOHATBHBIX
3a/1a4B 00J1aCTU JTOKIMHUYECKUX
HCCIEA0BAHUMN  JIEKAPCTBEHHBIX
CpeaCTB MUX 0€30MacHOCTH

crocoOeH
BbIOpaHHbIE
JTOKITUHUYECKUX
HCIIOJIb3YEMOE
pacxoaHbie
peareHTsl,

3-I1K-5 3HaTh:MoNEKyIsSIpHBIE,
OMOXHMHUYECKHE, KJIETOYHbIE, OPTaHHbIE U
CHCTEMHEIC MEXaHU3MBIJICHCTBUS
JIEKAPCTBEHHBIXCPEICTB; METOJIbI
MaTeMaTUYeCKOM CTATHCTUKU,
MpUMEHSIEMbIE B JOKIMHUYECKUX
MCCJIEIOBAHMSX JIGKAPCTBEHHBIX CPEJICTB;
METO/bl MPOrHO3UPOBAHUATOKCUUYHOCTH
JIEKApCTBEHHBIX CPEJICTB.

V-TIK-5 YMeTh:000CHOBBIBATE
OTKJIOHEHMS OT IIAHANCCIIETOBAHM,
HCIOJIb30BaTh CTATUCTHYCCKUE METOIbI
00paboTKHM JaHHBIX.

B-I1K-5 Brnanets:MeTo1aMu IPOBEACHUS
HCCIIEIOBAHNM, UCIBITAHUN 1
AKCIIEPUMEHTAIBHBIX Pa0OT IO
(dapmaieBTUYECKOM pa3paboTke B
COOTBETCTBUU CYTBEPKIECHHBIM TUIAHOM;
METOJaMH BEIICHHUSIJOKYMEHTAINH TI0




\ \ (dhapmaIreBTHueCKoi pa3padoTKe

1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce oceoenus OOl mazucmpamypol

KOMIOHEeHTbl KOMIETEHIMHA, Kak MpaBHio, (QOPMUPYIOTCS MpH HM3YYCHHH HECKOIBKUX
JUCLHMILIMH, a TakK€ B HEMAJIOM CTENEeHM B mpouecce npoxoxkiaeHus npaktuk, HUP um Bo Bpems
CaMOCTOSTENILHON paboThl oOydvaromierocs. Beimonaenne u 3amurta BKP sBistorcs BuaoM ydaeOHOM
JEeSITeIbHOCTH, KOTOPBIH 3aBepiiaet rnpoiecc GOpMUPOBAHUSI KOMITETEHIUH.

MecTo OMCHMIUIMHBI M COOTBETCTBYIOLIMM 3Tan (OPMHUPOBAHUS KOMIIETEHIMH B LIEJIOCTHOM
mpolecce MOJArOTOBKM IO 00pa3oBaTelNbHONM MPOrpaMMe MOXHO OINpEACNTUTh [0 MaTpHlle
KOMIIETEHIIUH, KoTopas npuBoautcs B [Ipunoxenun 1.

Oranbl GOpMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHUSI TUCIUTUIUHBI:

- HaYaJdbHbIA 3Tanm — Ha 3TOM H3Tane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAaMBAIOTCS OCHOBHbBIE KaTeropuu, QopmMupyrorcs O0a3oBbie ymeHHs. CTyIeHT
BOCIIPOM3BOANT TEPMUHBI, (PAKTHI, METOJIbI, TOHATHUS, IPUHLIMIIBI U IPABUJIA; PEeIIaeT yIeOHbIC 3a/1a4UH
o oOpasiy;

- OCHOBHOM 5Tam — 3HaHWS, YMEHHs, HaBBIKH, oOecredrBaronire (GpopMHUpPOBaHHE KOMIIETCHIIWH,
3HAQUUTEJIBHO BO3pACTalOT, HO €II€ HE JIOCTUIal0T MTOTOBbIX 3HaueHui. Ha 3ToM 3rtame cryneHT
OCBaWBaeT AHAIMUTHYECKUE JCHCTBUS C TPEAMETHBIMH 3HAHUSAMH [0 AMCLUUIUIMHE, CIIOCOOCH
CaMOCTOSITENILHO peliaTh y4yeOHbIE 3a7aui, BHOCS KOPPEKTHUBBI B aNTOPUTM JEHCTBUI, OCYIECTBIISSA
KOPPEKIIHIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;

- 3aBepIIAIOIIMIA 3Tall — HAa 3TOM JTare CTYJIEHT JOCTUIaeT UTOrOBBIX MOKAa3aTesel MO 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBAMBAET BECh HEOOXOIUMBIN 00BEM 3HAHUI1, OBJIAZICBAECT BCEMH YMEHHUAMU U
HaBbIKaMU B cepe 3asBieHHON KomneTeHHud. OH CHOCOOEH HCMONb30BaTh 3TH 3HAHUS, YMEHUS,
HAaBBIKYU IPU PELLIEHUH 33/1a4 TOBBIIIEHHOMN CJI0)KHOCTH U B HECTaHIAPTHBIX YCIOBUSX.

Ortanbl  (QOpMHPOBAHUS KOMIIETEHUMH B XOJE€ OCBOCHMS JUCHUIUIMHBI OTPaXKaloTCsi B
TEMaTUYECKOM IuTaHe (cM.I1. 4 pabouel mporpaMMbl TUCLHUIUIUHBI).

1.3. Ilacnopm ¢honoa oyenounvix cpeocme no OUCYUNIUHE

Ne | Koutpoaupyemsbie pazaeanl | MHIAUKATOP N0CTHKEHUS KOMIETEHIINU HaunmeHoBanue
n/n (TemMbl) TUCHUNITTHHBI OLIEHOYHOI'0 CPeACTBA
TeKyllel 1
NPOMEKYTOYHOH
arrecTaumuu
1. Paznensr 1 3-ITK-4 3HaTh: HOBEHIIINE JOCTHKEHUS I10 Jlokna, yCTHbIN Onpoc,

HOBBIM U (WMJIH) HEPCIEKTUBHBIM HayyHpiM | KOHTPOJIBHA pabora.

HaTpaBJICHUsIM; HHPOPMAaIMOHHEIE PECYPCHI,
coJiep)Kalllie CBeJeHUs 00 NCCIIeA0BATENSIX U
(un) opraHu3anysiX, BHITOTHIIOLINX
HCCIIEI0BaHUS U Pa3paboTKH

V-1IK-4 YMeTb: KOOpAUHUPOBATH MPOLIECC
MIPOBEICHUSI UCCIIETOBAHUS C yUaCTHEM
MPUBJICYCHHBIX KOJICKTHBOB HCIIOJHHUTENICH
B-I1K-4 Brnagets: crmocoOHOCTBIO K
OpraHu3aliy YCTONYMBBIX HAYYHBIX
koJutabopanuii u (M) KOHCOPIIUYMOB
3-11IK-5 3HaTh: MONEKYISpHBIE,
OMOXMMHUYECKHUE, KIIETOYHBIE, OPTaHHBIE 1
CHCTEMHbBIE MEXaHU3MBI JICHCTBUS
JIEKAPCTBEHHBIX CPEJICTB; METO/IbI
MaTEeMaTHYECKON CTATUCTHKH, IPUMEHSIEMbIE
B JOKJIMHUYECKUX HCCIIEIOBAHUIX
JICKQPCTBEHHBIX CPEJICTB; METO/BI




TIPOTHO3UPOBAHUS TOKCUIHOCTH
JIEKaQpCTBEHHBIX CPEICTBR.

V-IIK-5 YMeTh: 000CHOBBIBATH OTKIIOHCHUS
OT IUTaHa UCCJICAOBaHUS, HCIIOJIb30BATh
CTaTUCTUIECKUE METOIBI 00paOOTKH

JIAHHBIX.
B-IIK-5 Bnanets: MmeTogamMu poBeAeHUS
HUCCIICAOBAHUM, UCTILITAHUN U
AKCIIEPUMEHTAIBHBIX Pa0oT 10
(hapMmareBTHUECKOI pa3paboTKe B
COOTBETCTBHUH C YTBEPKICHHBIM ILIAHOM;
METOJaMH BEIICHUSI IOKYMEHTAIUH 110
(hapMmarieBTHUECKOM pa3paboTKe

Paszgen 2

3-YKIL-1 3nate coBpeMeHHbIE HUPPOBEIE
TEXHOJIOTHH, UCTIOIb3yEMBbIE IS
BBICTPaWBaHUs JCTIOBOM KOMMYHHKALIUH U
OpTaHU3alHy WHIUBUIYAIBHON 1
KOMaHIHOH pa0oThI

Y-VYKIU-1 YMers nogdupats Hauboee
peieBaHTHBIC U(POBBIE PELICHUS IS
JOCTIPKCHMS IIOCTAaBJICHHBIX LN U 3a1ad,
B TOM YHCJI€ B YCJIOBUSAX HEONPEIAECICHHOCTH
B-VKII-1 BnageTs HaBbIKaMU pPeLLICHUS
HCCIIEA0BATENbCKUX, HAYYHO-TEXHUYECKUX U
MIPOM3BOJICTBEHHBIX 3a]1ay C
WCTIONBb30BaHHEM ITU(DPOBBIX TEXHOJIOTHIA
3-IT1K-4 3HaTh: HOBEHIINE JOCTHKEHUS I10
HOBBIM U (WJIM) IEPCIEKTUBHBIM HayYIHBIM
HaTpaBJICHUsIM; HHPOPMAIMOHHEIE PECYPCHI,
coJiep Kalliie CBeJIeHHs] 00 UCCIIeI0BATENSIX H
(un) opraHu3anusaX, BHITOTHSIOLINX
HCCIIEI0BaHUS U Pa3paboTKH

V-1IK-4 YMeTb: KOOpAUHUPOBATH MPOLIECC
MIPOBEICHUSI UCCIIEIOBAHUS C yUaCTUEM
MIPUBJICYCHHBIX KOJICKTHBOB HCIIOJIHUTEICH
B-I1K-4 Brnaners: criocOOHOCTBIO K
OpTraHu3alMy YCTOHYMBBIX HAYYHBIX
KoJu1a0opanvii U (MIM) KOHCOPIIMYMOB

Jlokan, KOHTpOJIbHAS
pabora.

Pasnen 3

3-I1K-4 3HaTh: HOBEHIIIHE JOCTHKEHHUS 10
HOBBIM U (WJIH) NEPCIEKTUBHBIM HAyIHBIM
HarpaBJIeHUSIM; HHHOPMAIIMOHHEIE PECYPCHI,
coJieprKaIlne CBEICHUS 00 MCCIeI0BATEISAX H
(1n) opraHU3aIUsaX, BBITOIHSIONUX
WCCIIeIOBAHUS U pa3paboOTKU

V-IIK-4 YMeTb: KOOpAUHUPOBATH MPOLIECC
MPOBEACHUS UCCIEIOBAHUS C YIaCTHEM
MIPUBJICYCHHBIX KOJUICKTUBOB UCIIOTHUTEINEH
B-IIK-4 BrnageTs: criocOOHOCTBIO K
OpraHMU3alNN YCTOMYUBBIX HAYUHBIX
koJutabopanuii u (VM) KOHCOPIIUYMOB

Jlokma.




3-11K-5 3HaTh: MOJICKYIISIpHBIC,
OMOXUMHYECKHE, KIETOYHbIC, OPTaHHbIC U
CHCTEMHBIC MEXaHU3MBI JICHCTBUS
JIEKAPCTBEHHBIX CPEJICTB; METOIBI
MaTeMaTHYECKON CTATUCTHKH, IPUMCHSIEMbIE
B JIOKJIMHUYECKHUX MCCIICTOBAHMSIX
JIEKAPCTBEHHBIX CPEJICTB; METOIbI
MIPOTHO3UPOBAHUS TOKCHYHOCTH
JICKAPCTBEHHBIX CPEJICTB.

V-IIK-5 YMeTb: 000CHOBBIBATh OTKIOHSHUS
OT TUTaHA UCCIICAOBaHUS; UCIIOJIb30BaTh
CTATUCTUIECKUE METOIBI 00paOOTKH

JTIaHHBIX.
B-TIK-5 BrnaneTs: MeTo1aMu ITPOBEICHUS
HCCIIEJOBAHNM, NCILITAHUH U
AKCIIEPUMEHTAIBHBIX PadoT 10
(hapManeBTHUECKOH pa3paboTke B
COOTBETCTBHH C YTBEPKICHHBIM ILIAHOM;
METOJIaMH BEIIESHHUS TOKYMEHTAIIIH I10
(dhapMarieBTHIeCcKoi pa3paboTke

Pasnensr 4

3-I1K-4 3natb: HOBEHIINE TOCTIXKEHHS IO
HOBBIM U (WJIM) TIEPCIIEKTUBHBIM HAYIHBIM
HanpaBJICHUSIM; HHPOPMAILIIOHHbIE PECYPCHI,
coJiepKalliye CBeJeHUs 00 NCCIIeA0BATENSIX U
(wnn) opraHU3aNUgX, BBITOTHSIIONUX
HCCIIEIOBaHUS U Pa3paboTKH

V-IIK-4 YMeTh: KOOpAUHUPOBATH MIPOLIECC
MIPOBEICHUSI NCCIIEIOBAHMUS C yUaCTHEM
MIPUBJICYCHHBIX KOJUICKTHBOB HCIIOJTHHUTENICH
B-T1K-4 BraseTs: cmiocoOHOCTBIO K
OpraHu3alli YCTOHYMBBIX HAYYHBIX
KOJU1adopanuii 1 (MiIi) KOHCOPIIMYMOB
3-IIK-5 3HaTh: MONEKyISpHBIE,
OMOXUMHYECKHE, KIIETOYHbIE, OPraHHbIE U
CHCTEMHbBIE MEXaHU3MBI IeHCTBUS
JIEKApCTBEHHBIX CPEJCTB; METO/IbI
MaTeMaTHYECKOH CTATHCTHKH, IPUMEHSIEMbIE
B JOKJIMHUYECKUX UCCIIEIOBAHUIX
JIEKAPCTBEHHBIX CPEJICTB; METO/IbI
MPOTHO3UPOBAHUS TOKCHYHOCTH
JIEKApCTBEHHBIX CPEJICTB.

VY-IIK-5 YMmeTb: 000CHOBBIBATh OTKIOHEHUS
OT TJIaHa UCCIIeIOBAHUS; HCIIOIb30BATh
CTaTUCTUYECKHE METObI 00paboTKu

JIaHHBIX.
B-IIK-5 Bnaners: MmeTogamMu npoBeEAEHUS
HCCJICOBAHUN, HCIILITAHUHN 1
AKCIIEPUMEHTAIBHBIX padoT 10
(hapmarneBTHYECKON pa3pabOTKe B
COOTBETCTBHH C YTBEPKICHHBIM IUIAHOM;
METOJaMU BEIICHUSI TOKYMEHTAIUH 10

KonTponbHas pabora.




¢dapmanieBTHUECKOM pa3paboTke

Pasgensr 1-4

3-YKL-1 3Hate coBpeMeHHbIE HU(PPOBEIE
TEXHOJIOTHH, CIIOIb3yEeMBIE JUISI
BBICTPAaNBaHUs J€JI0BOM KOMMYHHKALUH U
OpraHU3aluy UHIUBUIYAIBHOU U
KOMAaHIHOH paboTHI

Y-VKII-1 YMmers moadupats Hanboee
pelieBaHTHbIC IU(POBBIE PEIICHUS IS
JOCTIPKEHMS IIOCTAaBJICHHBIX LIEJIEeH U 3a1ad,
B TOM YHCJIE B YCIIOBUSAX HEOMPEIACICHHOCTH
B-YKI-1 Bnanets HaBbIKaMH pelLIeHUs
HCCIIEI0BATENbCKUX, HAYYHO-TEXHHYECKHUX U
MIPOM3BOJCTBEHHBIX 3a]1ay C
HCTIONBb30BaHHEM ITH(POBBIX TEXHOJIOTHIA
3-ITK-4 3HaTh: HOBEHIINE JOCTHKEHUS I10
HOBBIM U (WJIH) TIEPCIIEKTUBHBIM HAYYHBIM
HanpaBJICHUsIM; HHPOPMAILIIOHHbIE PECYPCHI,
coJiepKalliye CBeJeHUs 00 NCCIIeA0BATEISIX U
(nnn) opraHU3aIsaX, BRITOIHSIONNX
WCCIIeIOBAHUS U pa3paboTKu

V-IIK-4 YMeTh: KOOpAUHUPOBATH MPOLIECC
MIPOBEICHUSI CCIIEIOBAHMUS C yUACTHEM
MPUBJICYCHHBIX KOJICKTUBOB HCIIOJTHUTENICH
B-T1K-4 BrnageTts: cmiocoOHOCTBIO K
OpTraHu3alMy YCTOHYMBBIX HAYYHBIX
KoJu1a0boparuii U (MIM) KOHCOPIIMYMOB
3-I1K-5 3Hath: MONEKYISIpHBIE,
OMOXUMHYECKHE, KIIETOYHbIEC, OPraHHbIE U
CHCTEMHBIE MEXaHU3MBI IEHCTBUS
JIEKAPCTBEHHBIX CPEJCTB; METO/IbI
MaTeMaTHYECKON CTaTHCTHKH, IPUMEHSIEMbIE
B JOKJIMHUYECKUX HCCIIEIOBAHMIX
JIEKApCTBEHHBIX CPEJCTB; METO/IbI
MPOTHO3UPOBAHUS TOKCUYHOCTH
JIEKAPCTBEHHBIX CPEJICTB.

V-TIK-5 YMmeTh: 000CHOBBIBATh OTKJIIOHEHUS
OT TJIaHa UCCIIeIOBAHUS; HCIIOIh30BATh
CTaTHCTUYECKHE METOBI 00pabOTKH

JIAHHBIX.
B-IIK-5 Bnaners: MmeTogamMu poBEAEHUS
HCCJICOBAHUN, HCIILITAHUHN 1
AKCTIEPUMEHTATLHBIX PabOT 1O
(hapmareBTHYECKON pa3pabOTKE B
COOTBETCTBHUU C YTBEPKJICHHBIM ILIAHOM;
METOJaMH BEIICHUSI TOKYMEHTAIUH 110
(hapmaneBTHYECKON pa3paboTKe

Pegepat




2. Onucanne nmoka3areJsieil M KpUTepreB OLEHNBAHUSA KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMUpoBaHMsl, ONMCAHNE HIKAJ OIleHUBAHUS
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 IpoOIEcce

W3YYCHHS TUCIUILIMHBI 10 3TalaM B paMKaxX Pa3IMuyHOrO BHJIA YICOHBIX 3aHSATHI M CAMOCTOSTEIHPHON paOOTEHI.
Brigensitores Tpu ypoBHS ¢()OPMHUPOBAHHOCTH KOMIIETEHIIMN Ha KaXKJIOM dTare: MOPOroBbI, MPOJABUHYTHINA U BHICOKHIA.

YpoBHH Conep:kaTejibHOE ONMCAHUE OcHoBHbIE IPU3HAKH BblJIeJIEHUS YPOBHS BPC, ECTS/MIaTu6aibuas
YPOBHS % LIKAJIa VISl OLeHKH
OCBOEHMsl | JK3aMeHa/3ayeTa
Bbicokmii TBopueckas 1eATeIbHOCTh Brmouaem nusicecmosiwuil 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 3a0a4amu OUCYUnIUHbsl CaMOCTOSITETIbHO IPUHUMATH PEIICHHUE, PEIIaTh 3auTero
mpooJieMy/3a1a4y TEOPETHYCCKOTO MK
MPUKJIATHOTO XapaKTepa Ha OCHOBE M3Y4YEeHHBIX
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
yensamu u 3a0avamu OUCYUNIUHbL | NEATENFHOCTH, HEXENMH 10 | TPaMOTHO MCIOJIb30BaTh HHPOPMAIHIO 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.




OueHuBanue pe3yabTaToB OOY4YEHHsS CTYIEHTOB 10 JUCIHUIUIMHE OCYIIECTBISETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJISl U TPOMEKYTOUHOM aTTeCTal|u.

Kputepun orneHrBaHUs KOMIETEHIUNA Ha KaKOM 3Tare U3y4eHHs AMCLUIIMHBI JUISl KaXaI0Tro
BUJIAa OIICHOYHOTO cpeacTtBa U mpuBojsaTcs B m. 4 @OC. UToroBelii ypoBeHb CHOPMUPOBAHHOCTU
KOMIETEHIIMH TIPU U3yYEHUU JUCLMILTMHBI oripenaensercs no tabmauie. [lpu aTom cienyer moOHUMATh,
4TO TpaHHUIA MEKIYy YPOBHIMH Ui KOHKPETHBIX PE3yJIbTaTOB OCBOEHHUS 00pa3oBaTEIbHOMN

IIporpaMMbl MOKET CMCIIATHCA.

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 NOPOrOBbIN
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 ABJIETCS MHTETPAJIbHBIM IIOKAa3aTeJIEM KauecTBa TEOPETUUECKUX U
MPAaKTUYECKUX 3HAHUW M HAaBBIKOB CTYJEHTOB MO AUCHUIUIMHE W CKJIAJbIBA€TCA U3 OILEHOK,
MIOJIyYEHHBIX B XO/I€ TEKYIIIEr0 KOHTPOJIS U POMEKYTOUHOM aTTeCTal1H.

Texkyuuii KOHTPOJIb B CEMECTPE MPOBOAUTCSA C 1I€JIbI0 00ECIIEUeHHs] CBOEBPEMEHHON 00OpaTHOMN
CBSI3H, JUIsl KOPPEKLUU 00y4eHUs], aKTUBU3ALUN CAMOCTOATEIbHOM pabOoThI CTYICHTOB.

[IpomexyTrouHass arrectauusi MpeAHAa3HauYe€Ha JUIsi OOBEKTUBHOTO MOATBEPKACHUS U
OLIEHUBAHMI JOCTUTHYTHIX PE3yJIbTaTOB 00YUYEeHHUs MOCIE 3aBEePIICHUS U3yUeHUs AUCLIUIUINHBL.

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 xoHTpOJIS JTtan peiiTHHroBo# cucreMbl OueHoYHOE Bana
CPEACTEO Munumym Makcumym
Texymmii Kontpoabnasi Touka Ne 1
Ouenounoe cpenctso Ne 1.1 — KontponbHast 0 10
pabora
Ouenounoe cpeactso Ne 1.2 — YeTHBIH ompoc 1 4
Ouenounoe cpenctro Ne 1.3 — Jloknazg 0 4
Onenounoe cpenctBo Ne 1.5 — Pedepar 0 5
KontpoabHasi Touka Ne 2
Ornenounoe cpenctso Ne 2.1 — KoarponbHast 0 10
pabora
OueHounoe cpeactBo Ne 2.2 — YCTHBIN ompoc 1 4
Onenounoe cpeactBo Ne 2.6 — Jlokian 0 4
IIpoMe:KyTOUYHBIIH JK3aMeH
O11eHOYHOE CPENICTBO — DK3aMEeH 24 40
HNUTOI'O no aucumivinHe 60 100
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Bonycel: moompurensHble OaIbl CTYACHT IMOJTY4YaeT K CBOEMY PEHTHHTY B KOHIIE CEMecTpa 3a
AKTUBHYIO U PETYJSIPHYIO paboTy Ha MPaKTHYECKUX 3aHATHUSIX, 32 BOBPEMS CIIAHHBIC HHIMBUIYaIbHBIC
3aJaHMsL.

ITo ITomoxkenuto 60HYC (MpeMHUaTbHBIE 0aJUIbl) HE MOYKET IIPEBBIMIATH S 0AJJI0B.

Memoouueckue mamepuainsl, onpeoenawuiue npoyueoypbl OUEeHUBAHUA 3HAHUI, YMEHUIL,
Haevlkoé u (Uau) onvima OesAmeIbHOCMU, XaAPAKMeEPU3VIwWuUx mansvl Gopmuposanus
KomnemeHuui

[Iponienypa olneHWBaHWsA 3HAHWW, YMEHUW, HaBBIKOB 10 AWCIHUIUIMHE «PaguanuoHHas
TCHCTUKA» BKIIIOYACT YYCT YCIICIIHOCTH IIO BCEM BHIAAM OLCHOYHLIX CPCACTB. OI_[CHKa KadycCTBa
MOATOTOBKU BKJTFOYAET TEKYIIYIO U MMPOMEKYTOUYHYIO aTTECTAIIHIO.

Texkyummii KOHTPOJIb MPECTaBIsACT COO0i MPOBEPKY YCBOCHHs y4eOHOrO MaTepHaia, PeryispHO
OCYIIECTBIISIEMYIO Ha MPOTSHKEHUU 00yUeHUS Ha KaXKI01 1TabopaTopHoi padore.

Tekyluii KOHTPOJIb OCYIIECTBISIETCS B (OPME YCTHOIO OMpoca, OT4eTa Mo JIabopaTopHOW pabdorte,
TecTa, J0KJIa0B, peepaToB U KOHTPOJIbHBIX padoT.

DopMoil MPOMEKYTOUHOT0 KOHTPOJISI SBISETCS SK3aMEH, Oayulbl 32 KOTOPBIM BBICTABISIIOTCS IO
UTOTaM YCTHOTO OIIpOca Ha SK3aMeHe.

[To OKOHUAaHMHM CEMECTPOBOIO Kypca OCBOCHHUS JUCHUIUIMHBI TPOBOAUTCS MPOMEKYTOUHAS
aTTecTalus B BUJE SK3aMEHa, YTO MO3BOJISET OLIEHUTh COBOKYMHOCTh MPHUOOPETEHHBIX B MpOIEcce
00y4YeHUs CTYIEHTOM MTPO(HEeCCHOHATLHBIX KOMIICTCHITHH.

DK3aMeH CKJIAJbIBAeTCSl U3 JABYX OLICHOYHBIX CPEJCTB, YCTHBIM OTBET Ha BOIPOCHI K 9K3aMEHY, MPHU
3TOM CTYACHT JIOJDKEH OTBETHUTH Ha 3 BONPOCA M3 MPUMEPHOTO TEPEUHS BOIPOCOB IS TIOATOTOBKU K
9K3aMEHY M OTYUTAThCA MO TaOOPATOPHBIM paboTaM 3a CEMECTP.

OreHka o JUCIUILIMHE BBICTABIISETCS 1O CIEAYIOIIUM KPUTEPUSIM:

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

70%) u cIaHHOM K3aMEHE Ha OTIUYHO.

«XOopoI110» BBICTABJISIETCS TIPH MPEOCTABICHUN OTYETOB 10 JabopaTOpHBIM paboTtam (He meHee 70

%) ¥ c1TaHHOM PK3aMeHe Ha XOpOLIO.

«Y 10BJIETBOPUTEIHHOY BBICTABIISETCS NPU MPEJOCTABIECHUH OTYETOB 110 Ja00paTOpHBIM paboTam (He
meHee 70 %) U cTaHHOM 3K3aMeHe Ha y/I0BJIETBOPUTENBHO.

«HeynmoBneTBOPUTEIHHO»  BBICTABISIETCS CTYACHTaM, €CIM HE IMPEIOCTaBICHBl OTYETHl 10
nabopaTopHbIM paboTam, THO0 Ha IK3aMeHe CTyAeHT Habpan meHee 20 6aios.

Ouenka cOpMUPOBAHHOCTH KOMIIETCHIIMH Ha HK3aMeHEe MJisi TeX OOyYaronIuxcsi, KOTOpbIE
NPOMYCKAJIN 3aHATHS U HE YYaCTBOBAJIM B IIPOBEPKE KOMIIETEHIIMI BO BpeMs N3Y4YEHUS AUCLUIUINHBL,
MIPOBOJUTCS TOCTIE WHIMBHIYaIbHOTO COOECEIOBaHUS C MPENoAaBaTesieM 110 MPOIYIIEHHBIM W He
YCBOEHHBIM 00yYarOIIUMCS TEMaM C MOCJIEAYIOLIeH OLEHKOW caMOCTOSTEIbHO YCBOCHHBIX 3HAHHUM Ha
IK3aMeHe.
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4. TunoBble KOHTPOJIbHbIE 3aJaHNS WU HHbIEC MATepPUAJIbl, HEOOX0AUMBbIE VISl OLleHKH 3HAHUH,
YMeHHUii, HABLIKOB

4.1.1 Konmponvnasn paboma

a) THIIOBBIC 3a7aHMs (BOIIPOCH)
1. Onun HaHomeTp paBeH - 10-6 m - 10-9 m - 10-12 m

2. HaHOTEXHOJIOTHH ONEPUPYIOT ¢ 00BEKTaMH, pa3Mepbl KOTOPHIX - 1-100 HM XOTs OBl B OHOM
u3MepeHuu - 1-100 HM Bo Bcex Tpex u3MepeHusx - 1-10 HM Bo Bcex Tpex U3MEpPEHUSIX

3. OgHuM U3 co3nareseil MOHATUS «HAHOTEXHOJIOTUMY sIBisieTcs - A. DitHmrTeH - D. pekciep
- H. Bunnep

4. Kakue W3 NEpeunclICHHBIX OOBEKTOB HE HCIIOJB3YIOTCS B KAaueCTBE HAHOHOCUTENCH NpH
a/IpecHOi ocTaBKe JieKapcTB? - rpadThl - IEHAPUMEPHI - YIEPOAHbIE HAHOTPYOKH

5. Konbrorar — 370 - HaHOYACTHI[A FAJIMsl - UCKYCCTBEHHO CO3JjaHHAsi HAHOYAcTUIa (MOJIEKYJa) B
KOTOpPOM COEAMHEHbl HAHOYACTUIIBI (MOJIEKYJIbl) C Pa3HbIMU CBOMCTBAMHU - HAHOHOCHTENb U3 JIBYX
KOHI[EHTPUYCCKUX HAHOTPYOOK

6. Jlunmocomsl UMEIOT GOPMY - HUTH - TIOJIOH chepsl - TOJIoH TPyOKH

7. Jenapumepsl - THAPOPHIBHBI - TUAPOPOOHBI - B 3aBHCHMOCTH OT CBOHCTB MOHOMEPOB,
UCIONIB3YEMBIX MPU COOPKE, MOTYT OBITh KaK THAPO(PHUILHBIMH, TaK U THAPOGHOOHBIMHU.

8. VYrneponusie HaHoTpyOku (YHT) cTaHyT BOAOPAacTBOPUMBIMHU, €CIH - MPEIBAPUTEIHHO
00paboTaTh WX BOJSHBIM MApPOM - TPUCOSAMHUTH K HUM THIPOQWIBHBIA JIMTAaHJ - OONYyYUTh HX
yIbTPapuOIETOBBIM U3ITYyUCHHEM

9. Bupyc MoxxeT ObITh HCIOJIB30BaH B KaueCTBE HAHOHOCUTENS MAJS aJpecHON JIOCTaBKH
JEKApCTB, €CIH - IPUCOCAVHUTH JICKAPCTBEHHBIM JIMTAaHJ K €ro XBOCTY. - HPHCOCIUHUTH
JIEKaPCTBEHHBIN JIMTaHJl K TIOBEPXHOCTHU €r0 KalCHUJa. - HEUTPaIu30BaTh WM YAAJIUTh T€HETUUYECKUM
MaTepHuall B €ro KarCuie, IOMECTUB B KallCUJ TEPalleBTUYECKUI MaTEpHAIL.

10. Cxaddonn B TKaHEBOM MHKEHEPHH 3TO - HCKYCCTBEHHAsi MAaTpHUIla — aHAJIOT BHEKJIETOYHOTO
maTpukca (BKM) - cnennanbHelil renb A1 CKICUBAaHUS TKAHEBBIX CEPOUIOB - BBIPAIICHHbIN OpraH
Iepell €ro NEpEeHoCoM B OPraHu3M

0)KpUTepHUH OLIEHUBaHUS KOMIIETEHINH (pe3yabTaToB):

Konmponvnvie pabomer npoBoJsATCs 2 pa3a B CEMECTp Ha MOAYJIBHBIX HEAENSIX IO paclHUCaHHIO,
ycTaHaBlMBaeMoMy JiekaHatoM. OHHM mpoBoasTcs B (OpMe TECTOB WJIM MHOM BHJE IO BBIOOPY
npernojiaBaTesss ¢ ydeToM oObeMa H3Y4EeHHOro Marepuajga Mo Kypcy. Bpems mpoBeaeHus
KOHTpPOJIbHOM paboThl - He 6osee 20-30 MuH Ha paboty. s noBbimieHus: 3QpPEKTUBHOCTH JTaHHOU
(bopMBI KOHTPOJISI HEOOXOAUMO UCIOIB30BATH HECKOIBKO UX BapUAHTOB.

OneHuBaHue CTyJEHTa MPOBOAUTCS MPENOJAaBaTEIEM HE3aBHUCHUMO OT HAJIMYUS WM OTCYTCTBHS
CTyAaeHTa ([0 YB@OKWUTENbHOM WM HEYBOKUTEIbHOM TNpuuMHe) Ha 3aHATHH. CTyIeHTy,
MPOIMYCTUBIIEMY [0 YBAKUTEJIBHON NMPUYMHE KOHTPOJIBbHYIO MOJYJIBbHYIO palOoTy, MpeAoCTaBisSeTCs
BO3MOXHOCTb 0TpabOTKH. OTpaboTaTh 3aHATHE MOXKHO IO COTJIACOBAHUIO C MPEMOAaBaTENIeM B UETKO
YCTaHOBJIEHHbIE CPOKH B COOTBETCTBHHM C TIpadUKOM KOHCYJIbTAllMM MpernojgaBaTeis, KOTOPbIil
uMmeercs Ha Kadeape v Ha o(hUIIHAILHOM caiiTe Kadeaphl.

OueHuBaeTcsi CTENEHb YCBOEHUS TEOPETUYECKUX 3HAHMM M0 CJIEAYIOUIMM KPUTEPHSIM:
NPaBUIBHOCTb, MOJHOTA M JIOTHYHOCTH NMHUCBMEHHOTO OTBETA, CIIOCOOHOCTHIO MPOWJLTIOCTPUPOBATH
OTBET MIPUMEpPaMHU.

B) OIMKMCaHUE HIKAJIbI OLICHUBAHUA:

MaxkcuManbHbIi 06aJu1 3a KOHTPOJIbHYIO padoTy — 10. Kaxelif Borpoc ouieHuBaercs B 2,5 6asia.
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Ounenka

Kpurepun

9 - 10 0a/1710B «OTJITHYHO»

1) mosiHOE pacKpbITUE TEMBI; OTBETHI Ha BCE BOIPOCHI
2) yKa3aHuE€ TOUHBIX Ha3BAHUM U ONPE/ICIICHUI;
3) npaBusibHas GOPMYJIUPOBKA MOHITHI M KaTETOPHUIL;

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,  KapJWHaJIbHO HE  MEHAIIIMX  CYTh
W3JI0KEHUS;

3) HanM4YMe rpaMMaTUYECKUX U CTUIUCTHUYECKUX OIIMOOK

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;
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4.1.2 Yemuwtii onpoc

a)  THIIOBBIE 3aJaHus (BOIPOCHI)

OrneHOYHBIE CPECTBA PECTABICHBI TEMAaTHKOW M BOPOCaMH, pa3pabOTaHHBIMU JJIs1 OOCYKICHUS HA
CEMMHAPCKUX 3aHATHSAX.

MUHUCTEPCTBO HAYKHU M BBICIIETO OBPA3OBAHUSA POCCUNCKOMN ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHUA
«HauuoHanbpHbIN HCCIeq0BATENbCKUM saepHblid yHUBepcuTeT « MU DM»

OOHMHCKNI HHCTUTYT ATOMHOM YHEPTreTHKH —
¢umnan enepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEXKICHNUS BBICIIETO
o0pazoBanms «HannoHaNBHBIN HCCIIETOBATENbCKIH AAepHBIN yHIBepcuTeT « MU DI

OtneneHre OMOTEXHOIOTHIA

Bomnpocs! a1 ycTHOr0 onpoca

1. HaHOBOJIOKHA MOT'YT UMETh JUIMHY - IO HECKOJIbKUX HAHOMETPOB - JI0 HECKOJIbKUX MUJIUMETPOB -
JI0 HECKOJIBKUX KUJIOMETPOB
2. JIuocombl - TUAPOPUIBHEI - THAPOPOOHBI - B 3aBUCUMOCTH OT CITOCO0A UX TIOTYICHHS MOTYT OBITh
KaK THAPOGUIBLHBIMH, TaK ¥ THAPO(POOHBIMHU
3. @ysurepeHsl COCTOSIT U3 aTOMOB - KpeMHHUS - hocdopa - yriaepoaa
4. ®0oToCTaOUIBLHOCTD BBIILIE Y OPraHUYECKUX JIIOMUHO(MOPOB WK y KBaHTOBBIX Touek (KT)? -
kBaHTOBbIX Touek (KT) - oprannueckux J1roMMHO(OPOB - MPAKTUUECKH OJJUHAKOBA
5. HarpeB HaHOYACTHI] 30J10Ta [P CEJIEKTUBHOM YHUUYTOXXEHUU PAKOBBIX KJIETOK OCYILECTBIISETCS -
YIBTPa3BYKOM - Ja3€PHbBIM U3ITYYEHUEM - CUJIbHBIM MarHUTHBIM I10JIEM
6. I'padpT B TKAHEBOI MHKEHEPHUHU ATO - rpadUTOBAs MOAJIOXKKA IS BhIpalIMBaHus ckaddoinaa -
HCKYCCTBEHHO BBIPAILICHHBIN OpraH WK TKaHb - TKAHEBBIN chepon
7. Ilpu OMONIPUHTHUHTE, B OTJIMYME OT KIACCHUECKOM TKaHEBOM MH)KEHEPUH, HE HCIIOJIb3YIOTCS -
CTBOJIOBBIE KJIETKH - OnopeakTop - ckad o
8. KanTunesep 370 - ynpyras KOHCOJIb C OCTPBIM 30H/IOM Ha KOHILIE - YCTPONCTBO JUIsl IEPEMEILIEHUS
oOpa31ia B 30H10BOIl MUKPOCKOIIMH - OCTpasi MeTaJUIMUecKas uria
9. Kakoe u3 nepe4ynciaeHHbIX YCTPOUCTB HE SBISETCS CKAaHUPYIOLUM 30HI0BBIM MUKpockornoM (C3M)
- TYHHEJIbHBII MUKPOCKOII - aTOMHO-CHJIOBOM MUKPOCKOII - 3JIEKTPOHHBI MUKPOCKOII -
OJIMKHENOJIBHBIN ONTUYECKHI MUKPOCKOTT
10. OnTuueckuii TUHIET MPeICTaBIseT coO00H - caenanublil no Texnosornn MOMC nuHueT u3
ONTUYECKU MPO3PAYHOro MaTepraa - OAUH WIN HECKOIbKO C(OKYCUPOBAHHBIX JIa3€PHBIX MyUKOB
- IMHIET C YCTAHOBJICHHBIMU Ha €Tr0 JIalKaX MUHUATIOPHBIM MTOJIYTIPOBOIHUKOBBIM JIa3€POM U
¢doTonprueMHUKOM

0)KpHUTepHUH OLIEHUBaHMS KOMIIETEHINH (pe3y/bTaToB):

YCTHBIN onpoc TPOXOAHT B popMe pa3BepHYTOM Oecelbl — TBOPUECKON NUCKYCCUU, OCHOBAaHHOM
Ha TOJTOTOBKE BCEW TPYMIBI MO OOBSIBICHHOW 3apaHee TeMe MpU MaKCUMAIbHOM YYacTHH B
00CYXXJIEHUH CTYJCHTOB Irpynibl. Kak mpaBuiio, OUH CTYACHT pacKpbIBaeT OJUH BOMPOC TEMBI, 1aBas
HanOosiee ToMHBIN OTBeT. OCTaNIbHBIC JENAIOT JOTIOJHEHHUS, BBICKA3bIBAIOT PA3JIMUHbBIE CYXKICHHUS U
apryMeHTallI0, MOTYT 3aJaBaTh BOIIPOCHI APYT APYry U npenojasarento. [IpenoaaBaTens HapaBisieT
XOJI JTUCKYCCHH, oOpaliasi BHUMaHHUE Ha CYIIECTBYIOIIHME HAay4HbIE TPOOJIEMBbI 00CYKIaeMON TEMBI,
npejiaras CTyJeHTaM HallTh COOCTBEHHOE UX pelIeHHUE.

B) OIMIKMCaHUEC HIKAJIbI OLICHUBAHUA:
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MaxkcumanbHast OIIeHKa 32 yCTHOE BBICTYIUICHHE M paboTy Ha CEMMHAPCKOM 3aHATHH — 3 Oasa.

3 0ans1a — CTYJICHT JaeT MOJHBIA OTBET HAa MOCTaBJICHHBIA BOMPOC, peUb €ro CBOOOIHA M IPaMOTHA,
KOHCIIEKT HE 3a4YMTHIBACTCS, a HCIOJb3yeTCS JIMIIb KaK OIOPHBIA, CTYACHT JelaeT BaKHbIC
JOIMMOJIHCHUA IO CYHICCTBY APYIUX BOIIPOCOB, 3HAYUTCIBHO IIPOACHAIOMIUC OTACIIBHBIC ACIICKTHI,
KOTOpbIE HE SBISIOTCS TOBTOpaMH, XOpOIIO pa3z0upaercs B 0OCYXJIaeMOM MaTepuae,
JEMOHCTPHUPYET 3HAHUE UCTOYHHUKOB, OMOIHOrpaduu, pa3IMuHbIX TOYEK 3pEHHs TI0 U3y4aeMOi TeMe,
yMEeT aHaJM3UPOBaTh TEKCThI, MPUXOIUT K CaMOCTOSITEIBHBIM apryMEHTHPOBAHHBIM BBIBOJIAM W
OTCTaMBAET CBOIO TOUKY 3PEHHsI, COOJIFOIACT HOPMBI JINTEPATYPHOI peun.

2 6anjia — CTYACHT XOpOIIO pa3dupaeTcss B 00CYKIaeMOM Marepuaye, JEMOHCTPHPYET YMEHUE
KPUTHYECKH aHAJIM3MPOBATh MCTOYHUKH M Pa3IMYHBIC TOYKH 3PEHUsS MO 00CyKIaeMoil mpolbieme,
MMPpUXOAUT K CaMOCTOATCIIbHBIM apryMCHTHPOBAHHBIM BbBIBOJAM, HC IPOSABIISICT aAKTUBHOCTH B pa60Te
TPYIIIbI HA CeMUHape (TOTOBUTCS U OTBEYAET TOJHLKO HA OJJUH BOIPOC CEMHHAPCKOTO 3aHSITHS).

1 6ann — CTyIEHT HEMOJIHO BIAJAEET MaTepuajoM, NPH H3JIOKEHHH (DAKTHUYECKOTO MaTepuana
JIOITYCKAeT OT/IEIbHBIC HETOYHOCTH, 3HACT PA3JIMYHbIC TOYKH 3pEHHS TI0 00CYKIaeMoil mpodiaeme, HO
BO3HHUKAIOT TPYAHOCTH C UX aHAJIMU30M, YMCCT U3JIaraTb CO6CTB€HHYIO IIO3UIIMI0, HO HE BCE BBIBOJbI
HOCSAT JIOKa3aTebHBIN XapakTep, MPHU OTBETC AKTHBHO IOJIb3YETCS KOHCIEKTOM BIUIOTH JIO €rO0
3a4YUThIBaHUS.
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4.1.3 /loknao

a)  THUIOBBIC 3aJaHUS (BOIPOCHI)

MUHUCTEPCTBO HAYKH M BBICIHETO OBPA3BOBAHUSA POCCUMUCKON ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VYPEXJAEHHME BBICIIIETO OBPA3OBAHU
«HanuoHanbpHBIN HCCIEN0BATENbLCKUM sAepHbI yHUBEpCUTET « MU D)

OOHMHCKNI HHCTUTYT ATOMHOM YHEPTreTHKH —
¢unnan enepansbHOro rocyapcTBEHHOTO aBTOHOMHOT'O 00pa30BaTeNbHOTO YUPEXKICHNUS BBICIIETO
obpazoBanms «HannoHaNBHBIN HCCIIETOBATENbCKIH AAepHBIN yHIBepcuTeT «MUDI)»

OtneneHue OUOTEXHOIOTHUI

Tembl D0KJIa00B

HpI/IMepHHe TEMBI AJIA CaMOCTOATEIbHOM MMOATOTOBKH HAYYHBIX COO6H.I€HI/II‘/'IZ

[Tpunuun paboTsl TexHonoruu 3D-neyatn

Paszpemienne u cCKOpOCTh Ie€4aTH

o I[OCTYHHHG MaTCpHrajbl IICYaTH

I'eomeTpuyeckre OrpaHUnYEHUsT METOA0B [1€4aTh
Kommepueckue u «Hayunble» MeTo bl 3D-neyatn

TeMbl MOYXKHO BUJIOM3MEHSTh M IPEJUlarath HOBbIE - B MPeJielax OCHOBHBIX TEM Kypca (IpU 3TOM
3HAYUTEIbHBIC U3MEHEHHUS TEM W CO3[aHHE HOBBIX — TOJIBKO IO COTJACOBAHMIO C MPENOIABATEIEM, a
JUTEPATYypHYIO MIPABKY Ha3BaHUM WM CYKEHHUE TEM MOXETE BBIIOJIHATh CAMOCTOSITEIBHO).

Jlnist moydeHus] BBICOKOM OIIGHKHM KpalHe J>KEeNaTeNbHO MPUBJIEYh MaTepHallbl, BBIXOJAIINE 3a
npezensl JIeKUMH W ydeOHHMKa, M BBICTPOUTH CBS3HOE M MHGPOpPMAaTHBHOE H3i0XeHHue. Ilockonbky
JOKJIaJl JIOJDKEH OBITh BBICTPOEH JIOTMUHBIM 00pa3oM 0e€3 CYIIECTBEHHBIX MPOOENIoB, HEKOTOPOIrO
NOBTOPEHUS MaTepuaia JeKIUi 1 ydyeOHUKa BaM He M30eXaTh (MOXKETe HaYMHATh OT 3TUX 0a30BBIX
CBEJICHMI U Jjasiee pa3BUBaTh UX).

Marepuansl 11 JOKJIaJa HIMUTE caMoCToATeNbHO! Mo)keTe 4acTUYHO OpPUEHTHPOBATHCS Ha
Crincok nurepatypsl. He 3a0bIBaiiTe, 4TO U1 IEPBUYHON OPHEHTUPOBKH B IMPOOIeMe OYeHb MOJIe3eH
Wutepner! Onnako momarateesi Ha VHTEpHET cieqyeT ¢ OCTOPOXXHOCTbIO — B HEM OYEHb MHOIO
HEJIOCTOBEPHBIX cBeieHui! Eciu BbI O00pany MaTepuan u BCe PaBHO COMHEBAETECh B TOM, YTO OH
OTpakaeT TeMy pedepaTa — 3a0JIarOBpEeMEHHO MOKaXHUTE MpenojaBaTe o YepHOBUK WK TuiaH. Ecnu
BaM COBCEM HE Y/1acTcs MOA00paTh JINTEpaTypy, TO TEMY JOKJIa1a MOKHO OyJaeT U3MEHUTH (HO TOJIBKO
10 COTJIACOBAHHUIO C IpernojiaBatenem!)

0) KpUTEpUHU OLIEHUBAHUS KOMIIETCHIIUHN (pE3yIbTATOB):

Jlokmag — YCTHOE BBICTYIUIGHHE CTYJCHTA, SBIIONICECS pe3yIbTaTOM €ro CaMOCTOATEIBLHON
IMOATOTOBKH II0 3apaHEC HOJ'Iy'—IeHHOﬁ TEME U B COOTBETCTBHU C Tpe60BaHI/I$[MI/I K «CaMoCTOsATEIbHOMI
paboTe CTY/I€HTOBY.

BBICTyrIJ'IeHHe BO BpPEMA JOKJIaZa, KaK IIpaBHJIO, paCCUUTAHO Ha 6-7 MHHYT, HC MOXCT IPCBBIIIATH
YCTaHOBJIEHHOE BpeMs, JOJDKHO CTPOTO COOTBETCTBOBATh OOBSBICHHOW TeMme. IIpuBeTcTBYyrOTCS
JOKJIaAbl C JOIIOJIHUTEIIbHBIM HCIIOJIB30BaAHUEM HpeseHTaum‘/i n My.]'IBTHMe)IHfIHOfI TEXHUKU.

Bo Bpemst BBICTYIUIEHHSI CTYACHT MOKET MCIIOJIB30BaTh CBOOOIHYIO pedb OJIM3KO K TEKCTY JOKIIAJa,
OJHAKO BIpaBC 3a4YMUTHIBATH HOHFOTOBH@HHBIfI UM TCKCT, ACMOHCTPHUPYA BJIAACHUC MAaTCPpHUATIOM. Peun
JIOJDKHA OBITh YeTKast, TPOMKasl, BBIPA3UTENIbHAS U SMOIIMOHAIIbHAS.
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OO0s3aTeNbHBIM AJIEMEHTOB HPOLEAYpHl JOKJana sBIseTcss ero oOcyxaeHue. CTyaeHTam TpYIIbI
npeasiaraeTcsl 3aJaBaTh JOKJIAIYMKYy BONPOCHI 1O TEeMe JIOKJIajga, 4ToO BIpaBe caenarb |
npenoaaBarenb. B 3aBepiieHnr BO3MOXKHA JUCKYCCHUS.

B) OIIMCaHHEC HIKaJIbl OLICHUBaHHUA:

Homamrssiss (BHeayAMTOpHAs) MOATOTOBKA JOKJaJa OLCHHWBAETCS 10 2-X OallJIOB, BBICTYIUICHUE WU
OTBEThl Ha BOMPOCHI A0 2-x OamioB. WTOro 3a BBIMOJIHEHUE TAHHOTO 3aJaHUSl CTYACHT MOXKET
MOJIYYHUTh 10 4-X 0auioB.

KDI/ITCDI/II/I OILICHKH YCTHOI'O BBICTYIIJICHHA.
2 famna (MakcHMalbHas OICHKA) — BBICTYIUICHHE (JOKJIa) OTJIMYACTCS IOCIEI0BATEIbHOCTHIO,
JIOTUKOW W3JI0KEHMS, JIETKO BOCIIPUHUMAETCS ayJUTOPHUEH, IIPU OTBETE HA BOIPOCHI BBICTYIAIOIINI
JIEMOHCTPUPYET TIyOMHY BIAJCHHUS TPEICTABICHHBIM MAaTEpUaIOM, OTBETHI (HOPMYIUPYIOTCS
apryMEHTUPOBAHO, 00OCHOBBIBACTCS COOCTBEHHAS MO3UITUS B IPOOJIEMHBIX CUTYAIUSX.
1,5 6anna — BeIcTyuieHHE (JOKJIAA) OTIMYACTCS MOCIEAOBATEIbHOCTBIO, JIOTHKOH HM3JI0KEHUS, HO
000OCHOBaHME CIENAHHBIX BBIBOJIOB HENOCTAaTOYHO aAPryMEHTHPOBAHO, HEMOJIHO PACKPHITO
cofiepKaHHe TPOOIIEMBI.
1 6aJ1 — BBICTYMAONINI TIepeiaeT coaepKaHue MpoOIeMbl, HO HE IEMOHCTPUPYET YMEHHE BBIICIATH
IJIaBHOE, CYLIECTBEHHOE, BHICTYIUICHHE BOCIIPHHUMAETCS ayIUTOPUEH CIIOKHO, OTBETHI Ha BOIIPOCHI
MMOBEPXHOCTHBIE, JINOO BBI3BIBAIOT Y JIOKJIAIUUKA 3aTPYIHCHHE.
0 0aaJI0B — JOKJIAJ KPaTKUil, MOBEPXHOCTHBIM, HECAMOCTOSTEIbHBIN, JOKIaJUUK HE pa3Oupaercs B
CYTH BOIIPOCa, HE MOXKET MPEICTABUTH €r0 B ayAUTOPHUH.

4.1.4 Jx3zamen
a) THIIOBBIE BOIIPOCHI:

[TporpamMMHBIe CpeAcTBa JJIsl CO3/IaHMsI Pa3IMYHbIX BUJOB MOJEIEH.
OO61as cxema co3aHusl 10 CKAaHUPOBAHHBIM CHUMKAM.
Bunst 3D ckanepos.
OnHO U ABYX3KCTpYiepHbIe TPUHTEPBI. OCOOEHHOCTH MPUMEHEHUS.
Marepuassl, ucronbzyemsle i 3D neuaTu.
OcHOBHBIE HHCTPYMEHTHI CO3/1aHus 3J1IeMeHToB 3D mMozernei.
OO111e MOHATUS O HAHOTEXHOJIOTHUSX U pelllaeMble ¢ TOMOIIBI0 HUX 33/1a4H.
[IpyMeHeHre HAaHOTEXHOJIOTUI B OMOMEINIINHE
[Tpeumy1iecTBa aipecHOM JOCTaBKH JIEKAPCTBEHHBIX MTPENAapaTOB MOCPEACTBOM
HAaHOHOCHUTEIIEH.
10. HanoHocuTenu, uCHONb3yeMbIe MPU aJIPECHON JOCTABKH JIEKapcTB (0030D).
11. JIumocoMsbl U JIUIUTHBIE HAHOYACTHUIIEI. VX CBOMCTBA M CITOCOOBI MOJTyYEHHUS.
12.  Jlennpumepsl. Ix cBOICTBa U CIIOCOOBI MOTY4EHUSI.
13.  Mukpo- ¥ HaHO-CEHCOPHI B OMOMEIUIINHCKOW JUArHOCTHKE.
14.  OcHoBHBIE 3Tanbl TKAHEBOW MH)KEHEPHUH.
15. Cmoco6sl coznanus ckaddonna (MCKYCCTBEHHOTO aHAJIOTa BHEKJIETOUHOTO MaTPUKCA).
16.  3-D naHOmpHUHTEPHI B TKAHEBON MH)KEHEPUH (OMONPUHTHHT).
17. AnmapaTHble METOABI, HCIIONb3YyEMbIE B OMOMEAUIIMHCKIX HAHOTEXHOJIOTUSIX.
Ckanupyromue 30H10Bble MUKpOCKOIIbl (C3M).
18. Omnruyeckue MUHIIETHI, X PUMEHEHUE TSI YICPKaHUS U IepEeMETeHIsI MUKPO- U
HaHOPa3MEPHBIX OOBEKTOB B OMOMETUIIIHE.

CoNoOAWNE

0) KpuTepuu OLIEHUBAHMS KOMIIETEHIINH (pe3yabTaToB):

OtBer OLICHUBACTCH IO CICAYIOIIUM KPpUTCPUAM:
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- IPAaBUJIBHOCTD, ITOJITHOTA U JIOTUYHOCTH ITIOCTPOCHUA OTBCTA,

- YMCHHC OIICPUPOBATH CICHUAJIBHBIMHA TCPMHUHAMU,

- UCITIOJIB30BAHHUE B OTBCTEC JOIMOJIHUTCIIPHOTO MaTC€pUaa,

- YMCHHC UWIIIOCTPHUPOBATHL TCOPCTUUCCKHUEC IMOJIOKCHUSA TPAKTUICCKUM MATCPHUATIOM;

B) OIIMCAaHHEC IIKaJIbl OLICHUBAHU

Jlomyck K 9K3aMeHy 1O AUCIHILTUHE OCYIIECTBISIETCS MPH KoJndecTBe OayioB Oosee 36.
3a cemecTp CTYACHT MOXeT HaOpath oT 36 10 60 GamioB.

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

OO0mmas oreHka B ciydae TuPPEpEHINPOBKHU BRITIISIIUAT CICTYIOIIAM 00pa3oMm:

* 60-74 6aIOB — «yJIOBJIETBOPUTEIIBHOY;

* 75-89 GaI0B — «XOPOIIOY;

* 90-100 6amI0B — KOTIUYHOY.

O1eHKa «OTJIMYHOY Ha SK3aMEHE CTABUTCS TIPH:

- IPaBUJILHOM, TIOJTHOM U JIOTUYHO MTOCTPOCHHOM OTBETE;

- YMCHHH ONIEPUPOBATH CIICIIUATBHBIMU TCPMUHAMU;

- MCIIOJIb30BAHUU B OTBETE JOIMOJIHUTEIHHOIO MaTepuaa;

- YMEHHUH WJUTFOCTPUPOBATH TEOPETHUCCKHE TTOJIOKEHUS TPAKTHUCCKUM MATEPHUATIOM.

OlieHKa «XOpOIIIOy Ha IK3aMEHE CTaBUTCS MIPH:

- IPaBUJIbHOM, TIOJTHOM U JIOTUYHO MTOCTPOCHHOM OTBETE, HO UMEIOTCSI HETpyOble OIUOKU WITH
HETOYHOCTH;

- YMEHUU OIIEPUPOBATH CHELUAIBHBIMU TEPMUHAMU, HO BO3MOKHBI 3aTPYAHEHHS B UCIOJIb30BAHUU
MPAKTUYECKOr0 MaTepraa;

- UCIIOJIb30BAHUM B OTBETE JIOMOJHUTEIBHOTO MaTEpHAIIA;

- YMEHUU WUTIOCTPUPOBATH TEOPETUUECKHUE MOJIOKEHUS TPAKTHUECKUM MaTEPUAIOM, HO JENat0TCs HE
BIIOJIHE 3aKOHYCHHBIC BHIBOABI HIIH 0000IICHUS.

OreHka «yZ0BJIETBOPUTENIbHO» HA IK3aMEHE CTaBUTCA MPU:

- CXEMAaTUYHOM HEIIOJIHOM OTBETE,

- HEYyMEHHUH ONEepUPOBaTh CIELUATbHBIMA TEPMUHAMHU WIN UX HE3HAHUHU;

- ¢ OJIHOM rpy0Ooii OIINOKOIA;

- HEYyMEHHUH MTPUBOAUTH MPUMEPHI MPAKTHUYECKOTO MCTIOIb30BAaHUS HAyYHBIX 3HAHUH;

OneHka «HEeyI0BIETBOPUTEIBHO» HA DK3aMEHE CTaBUTCS NPU:

- OTBETE Ha BCE BOMPOCHI OMIIeTa ¢ rpyObIMU OLINOKaMU;

- HEyMEHHMH OIIEPUPOBATH CIELUAIBHON TEPMUHOJIOTHEN;

- HCYMCHHHU IMPUBOJUTE NPUMEPHI NPAKTUYCCKOT'O UCITOJIBb30BAHHA HAYYHBIX 3HAHHUH.
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