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1. I_Ie.]m, 3a/laYi U IVIAHUPYEMbIC PE3YJIbTAaThI oﬁyqunﬂ o TMCOMIIJIMHE

K ocHoBHBIM HeJadaM OCBOCHHA JHCHHUITIIIMHBI «KpnongnquKaH HAHOTEXHOJIOI'UH

CJICAYyCT OTHCCTU:

— U3Y4YCHUC COBPCMCHHLIX KPUOXUMUYCCKHUX MCTOAOB IMMOJTYYCHHUA HAHOMATCPUAIIOB,

— pacdeTr, IPOCKTUPOBAHHUE, almaparypHoe OQOpPMIICHHE CIIOCOOOB MOJYyYCHHS HAHO- U

TepMOHa6I/IJ'IBHBIX MaTCpHraIoB.

K ocHoBHBIM 3agadaM OCBOCHUA JHCHUIIINHBI ((KpI/IOXI/IMI/I‘ICCRaH HAHOTEXHOJOI'usI»

CJICAYCT OTHECTU:

— INOJYYCHUC NPECACTABICHUSA O COBPCMCHHLIX JOCTUKCHUAX HI/ISKOTGMHCpaTypHOI\/’I TEXHUKHU

B o0mactu pa3paboTku

BI)ICOKOB(l)(i)eKTI/IBHBIX, OKOHOMHWYCCKUX CXEM JI1 IOJYYCHUSA

CyOIMMAaIMOHHBIX YCTAHOBOK M YCTAHOBOK KPUOTPAHYJIMPOBAHMUS;

— HU3YYCHUC MCTOIOB IPOCKTUPOBAHHUA YCTAHOBOK IIOJTYYCHHA HAHO- U TepMOJ'Ia6I/IJ'IBHI)IX

MaT€puraoB A HPIHIGBOﬁ, MeHHHHHCKOﬁ IMPOMBIINIJICHHOCTH U OHMOTEXHOJIOTHH.

OO0yuenue

M0 JUCIHHUILUINHE

((KpI/IOXI/IMI/ILIeCKaH HAaHOTCXHOJIOI'UA»  HAIpaBJICHO  Ha

dbopMupoBaHUe y 00yJarOIUXCs CIEAYIOMNUX KOMITETECHIHI:

Koa v HanmenoBanue

I/IH[[I/IKaTopr JOCTHIKCHUA KOMIICTCHIIMN

KPUTUYECKUI aHAIIN3
MPOOJIEMHBIX CUTYalUui
Ha OCHOBE CUCTEMHOIO
MOJIX0/1a, BEIPaOaThIBATh
CTpATErUI0 IEUCTBUI

KOMIIeTEeHIM I
YK-1. Cniocoben NYK-1.1. Aranu3upyeT npoOJIeMHYI0 CUTYaIHIO KaK CUCTEMY,
OCYIIECTBIIATh OCYIIECTBIISIET €€ TEKOMIO3UIINIO U OMPEIEIsIeT CBSI3U MEKIY €€

COCTaBJISIOLIUMH.
NYK-1.2. Onpenensier NpoTUBOPEYUBOCTH U IPOOEIBI B
UHpOpMaLuU, HeOOXOAUMOM JUIs peleHns TpoOIeMHOM CUTyaIuH,
a TaK)Ke KPUTUYECKHU OLIEHUBAET PEIEBAHTHOCTD MCIIOJIb3YEMBbIX
UH(POPMALIMOHHBIX HICTOUHUKOB.

NVYK-1.3. Pa3pabatbiBaeT 1 coiep>kaTeIbHO apryMEHTUPYET
CTpPATETHUIO0 pelIeHuUs MPOOIEMHON CUTYyallMd HA OCHOBE CUCTEMHOT'O
Y MEXIUCLUIUIMHAPHOTO OJIX00B C YYE€TOM OLIEHKU
CYILLIECTBYIOIIUX PUCKOB U BO3MOKHOCTEH NX MUHUMHU3ALINH.

IIK-2 - TOTOBHOCTBH
HCIOJIb30BATh
MIPHUKIIATHOC U
CIIeIIUATN3UPOBAHHOE
IPOrPaMMHOE
obecnieucHue

NIIK- 2.1 3HaeT npukiIaaHble KOMIbIOTEPHBIE IPOTrPAMMBI JIJIS
pa3pabOTKX TEXHUYECKOW IOKYMEHTAIUU U CO3JIaHUs TTPE3CHTAIINMA
NIIK-2.2 YMmeeT npUMEHSTh IPOrpaMMHBIE CPEACTBA 00ILIEro U
CHEIMaIbHOTO Ha3HAUYEHUS JJI HHTEIJIEKTyalbHOM 00paboTKu
MOJTyYEHHBIX JaHHBIX U HU(PPOBOTO MOJCIUPOBAHUS ITyTEH UX
IIPUMEHEHUS

NITIK-2.3 YMmeeT npuMeHsITh NPOrpaMMBbl JOTIOJTHEHHOW 1
BUPTYaJIbHON pPeaTbHOCTHU AJIs apauIeIbHOro HU(POBOTO
MIPOEKTUPOBAHUS U3JEIHS 110 TEMATUKE U MOJIETTMPOBAHUS Iy TEU
€ro pa3pabOTKH U U3TOTOBICHUS

2. MecTO JUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl




JlucuuniauHa OTHOCHTCA K 4acTH, (OpMHpyeMON Yy4YaCTHHKaMH 00pa30BaTeIbHBIX

oTHomIeHu’ 6oka 1 «JIucuumivHbl (MOTYIIH)».

JuctmuinHa — «KpuoxuMudeckass HaHOTEXHOJIOTHSD) — B3aMMOCBSI3aHA  JIOTUYECKH U
COJIEPXKATEITBHO-METOTUUECKHU CO clieayromuMu auciumminaamMu OOIT:

— «TeopeTrnveckre OCHOBBI KPUOTEHHON TEXHUKI

— «IlepcrieKTUBHBIE XOJIOTUIBHBIC CHCTEMBD).

3. CrtpykTypa u coaepkaHue ITUCHUILIHHBI
OO61mas TpyA0€MKOCTh JUCHHUIUIMHBI COCTaBiseT 4 3aueTHbIX(€) enuHuly(sl) (144 yaca (oB)).
3.1 Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTH

3.1.1. Ounas dpopma oOyueHuUs

Ne . KoanuectBo CemMecTpsbl
Buj yueOHoii padoThl
n/n 4acoB 2
1 | AyautopHble 3aHATHSA 32 32
B TtoMm umncne:
1.1 | Jlekmuu 16 16
1.2 | CemuHapcKHe/IPaKTHYECKUE 3aHATHUS 16 16
2 | CamocTosiTeqbHasi pabora 112 112
B Tom umce:
2.1 | IlpopaboTka JEKIIMOHHOI'O MaTepraja 56 56
2.2 | IloaroroBka Kk ceMuHapam 56 56
3 | [IpomexkyToyHasi aTTeCTAIUSs
3auet/aud.3auer/FK3aMeH IK3aMeH IK3aMeEH
Hroro 144 144
3.2 TemaTuvecKui NJIAH U3yYeHHUS JUCHUILINHBI
3.2.1. OuHnas dpopma 0OyueHust
TpyaoemkocTb, yac
AyauTopHasi pabora 5
By | g | 2
Ne Paszeibl/TeMbl o < % Z = z = s
n/n AUCHUTLTHHBI 3 = a2 El g = = %
® | E|EEE| 5| g&
= = s ¢ @9 =
SE | = =
@)
1 1. Beenenue, onpeneneHuss U MOHITHS 8 1 7
«HAHOTEXHOJIOTHS.
2 2. CoCTOSIHME ¥ OCHOBHBIE ITPOOJIEMBI 8 1 7
KpUOTPAHYIUPOBAHUS KUIKOPA3HBIX CUCTEM.
3 3. BimsiHue Ha KOHEYHOE Ka4ueCTBO IICJIEBOTO 12 2 10
MIPOJIyKTa IMapaMeTPOB 3aMOPaKHUBAHUS.
4 4. OCHOBHBIE y3JIbl KPHOTPAHYJISITOPOB, 14 2 12




OCHOBHBIC ITPUHIHUIIbI HHSKOTCMHepaTypHOfI
KpUucCTaJllIn3alluu.

5 5. CtpyKTypH3amus TEXHOJIOTHYECKOTO 14 2 12
IpoLecca MoJay4eHus: KpHOrpaHyJl

KHUIKO(PA3HBIX CUCTEM IIPU MHOTO(AKTOPHOM
TpeOOBaHUM KayecTBa HA OCHOBE CHCTEMHOTO

aHanm3a.

6 6. [Iporecc oxnaxxieHus NeTALIIEH Kariy B 30 2 8 20
aTMocdepe mapoB KUIKOTO KPHOTCHHOTO
areHra.

7 7. IIpouiecc 3aMoOpakuBaHUs Karelb )KUIKOCTH 30 2 8 20

Pa3IMIHOTO AMaMETpa B XJlaJarcHrax

8 8. AmnmapaTypHO-TEXHOJIOTHYECKOe 0OpopMIIEHHE 14 2 12
CyOIMMAaIMOHHBIX MPOIIECCOB.

9 9. ATTecranys HaHOMAaTEPUAJIOB U OXpaHa 14 2 12

OKpYKaroIEeH Cpebl.

Hroro | 144 | 16 16 112

3.3 Coaep:xxkanue TUCHUILINHBI

Tema 1. BBenenue, onpezeneHus U NOHATUS «HAHOTEXHOJIOTHS».

Tema 2. CocTosiHME U OCHOBHBIE TIPOOIEMbI KpUOTPAHYTUPOBAHHS KHUIKO(DA3HBIX CUCTEM.

Tewma 3. BiusiHue Ha KOHEUHOE KaueCTBO LIEJIEBOT0 MPOAYKTa IapaMeTpOB 3aMOPAKUBaHUS.

Tema 4. OCHOBHbBIE Y3JIbI KPHOTPAHYJIATOPOB, OCHOBHBIE NPUHIUIBI HU3KOTEMIIEPATYPHON
KpUCTAJIIITU3ALUH.

Tema 5. CrpykTypusauus TEXHOJOTHYECKOIO Ipollecca IMOJIyYEHUS  KpUOTpaHyJ
KHUIKO(PA3HBIX CHCTEM TIPH MHOTO(GAKTOPHOM TpeOOBAaHMHM KadyecTBa Ha OCHOBE CHCTEMHOTO
aHaJu3a.

Tema 6. [Ipouecc oxnaxaeHus JeTsIIeN Kalid B aTMOoc(epe MapoB KUJIKOTO KPUOTEHHOTO
areHTa.

Tema 7. IIponecc 3aMopaXxuBaHus Kamesb )KAJIKOCTH Pa3IuYHOrO HaMeTpa B XJIaJareHTax.

Tema 8. AnmapatypHO-TeXHOJOTHYECKOe 0OpMIICHHE CyOJIMMAIIMOHHBIX MPOIIECCOB.

Tema 9. ATrectanus HaHOMaTEPUAJIOB U OXpaHa OKPYKAIOLIEH CPEeIbI.

34 Temaruka ceMMHAPCKUX/NIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/IpaKTHUYECKUE 3aHATHS

Cemunap 1-4. Ilpomecc oxnakIeHHUsS JIETSIMICH Kalid B aTMocdepe MapoB KHUIKOTO
KPUOTEHHOTO areHTa.

Cemunap 5-8. Ilpomecc 3aMopa)kMBaHUsl Kamlellb >KUIKOCTH pPA3IMYHOTO JAMaMeTpa B
XJIaJjareHTax



3.4.2. JlabopaTopHbIE 3aHATUS

HECT

3.5 TemaTuka KypcOBbIX IPOECKTOB (KYpPCOBBIX padoT)

HECT

4. Y4eOHO-MeTOAMYECKOEe M MH(OPMALIMOHHOE 00ecrevyeHue

4.1 HopmatuBHbie 1oKyMeHTHI 1 I'OCThI

1. TOCT 33662.4-2015 (ISO 5149-4:2014) XonoaunbHble CUCTEMBI U TEIUIOBBIE HACOCHI.
TpebGoBaHus 6€30MaCHOCTH M OXPaHbI OKpYyXkatomiei cpeapl. YacTe 4. DKcmtyaranus, TEXHUUECKOe
oOciykuBaHue, peMOHT M BoccTaHoBieHue [Tekct]. - Bea. 2017-07-01. - M. : T'occranmapt
Poccun: U3a-Bo ctangaptos, 2016.

4.2  OcHoBHas JuTeparypa

1. YcoB, A. B. AkryanbHble npoOjemMbl U NMEPCHEKTUBHI Pa3BUTUS HU3KOTEMIIEpaTypHOU
TEeXHHKH : yueObHoe nocodue / A. B. YcoB. — Kemeposo : KemI'Y, 2020. — 136 c. — ISBN 978-5-
8353-2675-4. — TekcT : »nexTpoHHbIH // JlaHb : 31eKTpOoHHO-OMOMMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/162592 (mara obpamenus: 18.08.2023). — Pexum pocryna: ms
aBTOPH3. MOJIb30BATEIICH.

4.3 JlomoJHUTeJIbHAS JUTEPATYpPaA

1. Kopotkuii, . A. Teopuss u pacdyer KpHUOTCHHBIX CHCTeM : ydeOHoe mocobme / M. A.
Kopotkwmii. — KemepoBo : KemI['Y, 2022. — 166 c¢. — ISBN 978-5-8353-2918-2. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AJICKTPOHHO-OMOINOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/290588(nara obpamenus: 20.08.2023). — Pexum npoctyma: mis
aBTOPH3. MOJIH30BATEIICH.

4.4 DJekTpoHHbIe 00pa3oBaTe/bHbIE pecypchl

1. Kproxumuyeckast HAHOTEXHOJIOTHsI
https://online.mospolytech.ru/course/view.php?id=8301

4.5 JluueH3uoHHOe ¥  CBOOOJHO  pacHpocTpaHsieMOe  MPOrpaMMHOe
ol0ecmeyenue

HET


../../../../../../../../C:/home/ermlv/Dropbox/fclt/%D0%A3%D1%87%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81/%D0%9E%D0%9E%D0%9F2023/16.04.03/%D0%A0%D0%9F%D0%94%202023%2016.04.03/+%20%D0%91.1.2.3%20%D0%9A%D1%80%D0%B8%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%BD%D0%B0%D0%BD%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F.docx
../../../../../../../../C:/home/ermlv/Dropbox/fclt/%D0%A3%D1%87%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81/%D0%9E%D0%9E%D0%9F2023/16.04.03/%D0%A0%D0%9F%D0%94%202023%2016.04.03/+%20%D0%91.1.2.3%20%D0%9A%D1%80%D0%B8%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%BD%D0%B0%D0%BD%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F.docx
https://online.mospolytech.ru/course/view.php?id=8301
https://e.lanbook.com/book/290588
https://e.lanbook.com/book/162592

4.6 CoBpemenHble npogdeccuoHalbHble 0a3bl JAaHHBIX U MH(OPMAIMOHHBIE
CIIPaBOYHbBIE CHCTEMBI

1. DnexTpoHHBIH (HOHIT HOPMATHBHO-TEXHUYECKOH W HOPMATHBHO-TIPABOBOI MH(pOpMAaLUu
Koncopunyma «Koxmekc», OecriaTHbIid 3JEKTPOHHBIH (DOHI, B KOTOPOM COJEPKATCS JOKYMEHTBI
(denepanbHOrO U PETMOHATBLHOIO 3aKOHOJATENIbCTBA, HOPMATHUBHAS TEXHUYECKas JOKyMEHTAlUs U
aBTOpCcKUi crpaBo4yHbI KOHTeHT. — URL: docs.cntd.ru

5. MarepuajibHO-TEXHHYECKOE O0ecnedeHue

JlexumoHHblE W TpaKTHUECKHUE 3aHATHS U JlabopaTopHble pabOThl MPOBOASTCS B
CIIeIMATIM3UPOBAHHBIX ayauTOpusax kadeapbl AB2214 u AB2103, oCHAIIEHHBIX COOTBETCTBYIOITUM
UCIBITATENbHBIM CTEHJI0BBIM 000pyI0BaHUEM, TUIAKATAMU, HATYPHBIMH 00pa3liamMu y3JI0B, JAeTanei
MaIIHH.

[Ipu kadenpe paboTaeT KOHCYJIbTAlMOHHO-BBIUMCIUTENbHBIA Kiacc AB2209  mis
CaMOCTOSITENIbHOM paloThI, OCHAIICHHBII KOMIBIOTEPAMU C COOTBETCTBYIOIIMM PACUYETHBIM U
rpaduyecKuM MporpaMMHBIM 00eCTIEUEHHUEM.

6. MeToauveckue peKOMeH AU

6.1 MeToanueckue peKoOMeHIAIMM IS IPENoAaBaTeJisi 0 OPraHu3amuu
00y4eHus

OCHOBHBIM TPeOOBAaHUEM K IPENOIaBAHUIO AUCHUIUINHBI ABISETCA TBOPUYECKHM, MTPOOIEMHO-
JIMAJIOTOBBIM MOAXOJ, MO3BOJIAIONIUI MOBBICUTh MHTEPEC CTYJEHTOB K COJEPXKAHMUIO Yy4eOHOro
Marepuania.

OcHoBHast popMa M3yYeHHUs] M 3aKpEIUIEHUS 3HAHWW MO 3TON AMUCHUIUIMHE — JIEKLIMOHHA,
nabopaTopHas U npakThueckas. IlpenogaBaresns AOMKEH MOCIENOBATEIBHO BBIYMTATh CTYIEHTAM
pAN JEKUMH, B XOJE€ KOTOPBIX CIENYyeT COCPEIOTOYUTH BHUMAHHUE HA KIKOYEBBIX MOMEHTAX
KOHKPETHOI'O0 TEOPETHYECKOI0 MaTepualla, a TaKKe OpPraHU30BaTh IIPOBEIACHUE IIPAKTUYECKUX
3aHATHUM TakuM 00pa3oM, 4YTOObI AaKTMBM3HPOBATH MBIIUIEHUE CTYAEHTOB, CTHUMYJHUPOBATh
CaMOCTOSITEJIFHOE H3BJICYCHHE HMH HEoO0XonuMoW HH(GOpMAIMM W3 PA3IUYHBIX HCTOYHUKOB,
CPaBHUTEJBHBIM aHAJIM3 METOJOB pPELICHUH, CONOCTABJICHHE IIOJNYYEHHBIX PE3YyJIbTATOB,
(OpMyYIHPOBKY U apryMEHTAIHIO COOCTBEHHBIX B3IJIAI0B HA MHOTHE CIIOPHBIE IPOOIEMBI.

OcHOBY y4eOHBIX 3aHSATHH IO JUCHUIUIMHE COCTABISIOT JIeKUMU. B mporecce oOyueHHs
CTYJIEHTOB HMCIOJb3YIOTCS PA3IMYHbIE BUJbI YUEOHBIX 3aHATUHN (ayJUTOPHBIX U BHEAYIUTOPHBIX):
JIEKLMU, CEMUHAPCKUE 3aHATHS, JJabopaTopHble padOThl KOHCYJIbTaluu U T.1. Ha nepBoM 3aHsTUM
10 JAHHOW y4eOHOH MUCHHIUITMHE HEOOXOIUMO O3HAKOMHUTH CTYJICHTOB C MOPSIKOM €€ M3Y4eHHS,
PACKpBITh MECTO M POJIb JUCLMIUIMHBI B CHCTEME HayK, €€ IPAaKTHUYECKOE 3HAY€HUE, TOBECTU 10
CTYyJIeHTOB TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIIPOCHI.

B xone neKIMOHHOrO 3aHATHS TNpEenoJaBaTeNb JOJDKEH Ha3BaTh TeMY, y4eOHBbIE BOIPOCHI,
03HAaKOMMWTBH CTYJCHTOB C IIEPEYHEM OCHOBHOM M JTONOJHUTEIBHOM JINTEPATYPhI IO TEME 3aHATHSL.


https://docs.cntd.ru/about

Bo BcTynuTenpHOM YacTH JEKIIMM OOOCHOBATH MECTO U POJIb M3yd4aeMOW TEMbI B y4eOHOM
JTUCIUIUIMHE, PACKpBITh €€ MpakTuiyeckoe 3HaueHue. Ecnu uurTaercs He mepBasl JIEKIHS, TO
HEOoOXOUMO YBsI3aTh €€ TeMy C NpeIblaylled, He Hapylias JOTUKH HU3JI0XKEHUS Yy4eOHOro
MaTepuaia. Jlekuuio cieayeT HauMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMy U KPYyT TeX
BOIIPOCOB, KOTOpKIE B €€ X07e OyAyT paCCMOTPEHBI.

B OCHOBHOIl wYacTM JeKIMH CJEeIyeT pPacKpbITh COAEpKaHHE Y4YEOHBIX BOMPOCOB,
aKLIEHTUPOBAaTh BHUMAaHHUE CTYJACHTOB Ha OCHOBHBIX KaTErOpHUsAX, SBIEHUSAX M Ipoleccax,
0COOEHHOCTSX UX MPOTEKaHUs. PacKpbIBaTh CYLTHOCTh U COAEPIKAHUE PA3IUYHBIX TOUYEK 3PEHUS U
Hay4YHBIX TIOAXOJI0OB K OOBSICHEHHIO TeX WM MHBIX sBIEHMH M mpoueccoB. Cuemyer
apryMEHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3MIHMIO MO CIOPHBIM TEOPETHYECKUM BOIIPOCAM.
ITpuBoauTh npuMephl. 3azaBaTh IO XOAY M3JIOKEHUS JIEKLIMOHHOTO MaTepuana pUTOPUYECKHE
BONPOCHI M CaMOMYy JaBaTh HAa HUX OTBET. DTO CIOCOOCTBYET aKTHUBHU3AIMHM MBICIUTEIBHOM
JIESITEIBHOCTH CTY/EHTOB, IOBBIIICHUIO WX BHHMMAHHS W HMHTEpeca K MaTepualy JIEKIHH, €€
conepxanuto. I[IpernonaBaTens A0KEH PYKOBOAUTH PabOTON CTYJACHTOB MO KOHCIIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTrepHaia, MOJYepKUBATh HEOOXOAMMOCTb OTPaKEHHS B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUH U3ydaeMOi TeMbI, 0CO00 BBICIISS KATETOPUITHBIN armapar.

B 3aknrounTenbHON 4acTH JEKUUMU HEOOXOAMMO c(HOpMYyIHpOBaTh OOIIKE BBIBOJBI 110 TEME,
pacKpbIBalOllMe COJAEPKAHME BCEX BOINPOCOB, IIOCTABJIEHHBIX B JeKUuu. OOBABUTH IUIaH
OUEpEeIHOTO CEMHHApPCKOr0 WM JIaOOpaTOpPHOIO 3aHSTHUS, JaTh KpaTKUE PEeKOMEHIAlMH 110
MOJITOTOBKE CTYJEHTOB K CEMUHapy WM JlabopatopHoi pabote. OnpenenuTb MECTO U Bpems
KOHCYJIbTAIlMH CTYJI€HTaM, TIOYKEJIaBIIUM BBICTYIIUTh Ha CEMUHApeE C JOKIaJaMU U pedepaTamu 1o
aKTyaJIbHBIM BOIPOCAM 00CYKT1aeMOU TEMBI.

[lenb nmpakTU4YEeCKUX U JIaOOPATOPHBIX 3aHATHH - 00ECHeUnTh KOHTPOJIb YCBOEHUSI YU4EOHOTO
MaTepuasa CTyJIEeHTaMH, pacllupeHue U yriayOleHue 3HaHUM, MOJyYeHHbIX UMM Ha JIEKUUSAX U B
Xolle caMocToATeldbHOW pabotThl. [loBbimieHne 3¢G(GEKTUBHOCTH MPAKTUUYECKUX  3aHATUI
JIOCTUTAETCS TOCPEJICTBOM CO3/IaHUSl TBOPYECKOM OOCTaHOBKH, pacHojiaralomeld CTYJIEHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IUIAJIOB U CYKIEHHI MO 0OCYXJaeMbIM BOMNpPOCAM, >KEJIaHHIO Y
CTYJIEHTOB MOPAa0OTaTh y TOCKH MPHU PEIICHUH 3a/1a4.

[Tocne Kkaxaoro JIEKIMOHHOTO, Ja0OpPaTOPHOrO U MPAKTUYECKOro 3aHATHS CAeNaTh
COOTBETCTBYIOIIYIO 3alHCh B JKypHalIaX ydeTa MOCEIMaeMOCTH 3aHATHI CTYJEHTaMH, BBIICHUTH y
CTapoCT y4eOHBIX I'PYII MPUYHUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHATHAX. [IpOBOIUTH IpyNIoBse U
WHAVBUYaJIbHBIE KOHCYJIBTALMU CTYAEHTOB 10 BOIIPOCaM, BOSHMKAIOUIUM y CTYJIEHTOB B XOJ€ UX
MOJArOTOBKU K TEKYyILEH U MPOMEKYTOYHOM aTTecTallMy MO0 y4eOHON TUCHUIUIMHE, PEKOMEH/10BaTh
B IIOMOII[b Y4eOHBIC U JPyTUE MAaTEePUabl, a TAK)KE CIIPAaBOYHYIO JIUTEPATYPY.

6.2 Meroguueckue yKazaHusl AJIs 00y4alOMIMXCS 10 OCBOCHHUIO U CIIMILIHHbI

CamocTtosiTenbHast paboTa SBISETCSA OJHUM W3 BHUAOB TONy4YeHHUS 0Opa30BaHUA
00y4JarmrMUCS U HAallpaBJIeHA Ha!
® U3y4YeHHE TEOPEeTUYECKOrO0 MaTepuana, IMOATOTOBKA K JIEKIIMOHHBIM,CEMHUHAPCKUM
(IpaKTUYECKUM) 3aHATUSAM
® [OATrOTOBKA K TECTUPOBaHUIO ¢ Hcnob3oBanuem C/O.
CaMmocTtosiTenbHasi paboTa CTyIEHTOB MPEACTaBIsSET COOOW BaKHEWIEe 3BEHO Y4eOHOTO
mporiecca, 0e3 TPaBWIBHOW OpTraHM3allMd KOTOPOrO OOyYaroIMWCs HE MOXET OBITh
BBICOKOKBTM(DUIIUPOBAHHBIM BBIITYCKHUKOM.
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CTyneHT NOoKeH MOMHUTh, YTO HAUYMHATh CaMOCTOSITENIbHBIC 3aHATHS CJIEAYEeT C IEepBOro
CeMeCTpa U MPOBOJUTH UX PErylsspHO. OueHb BaKHO MPUIIOKUTH MAKCUMYM YCHIIUH, BOJIU, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJIHOM HArPy3KOi ¢ IEPBOTO AHS.

Kaxxaplif cTyeHT MOMKEeH caM IUIaHUPOBAaTh CBOIO CAMOCTOSITENBHYIO PaldoTy, UCXOAS U3
CBOMX BO3MOKHOCTEH M MPUOPUTETOB. DTO CTHUMYJIHPYET BBHIMOIHEHHE PadOThI, co3laeT Oolee
CIOKOMHYI0 00CTaHOBKY, YTO B UTOT€ MOJIOKHUTEIHHO CKa3bIBACTCA HA YCBOEHUH MaTepHaa.

Baxxno monHee y4yecTb 00CTOSTENBCTBA CBOEH PalOTHI, YACHUTH, YTO SBJSETCS TJIaBHBIM Ha
JAHHOM )JTare, Kakyl MOCIeI0BaTEIbHOCTh paObOThl BHIOPATh, YTOOBI BBHIMOJIHHUTH €€ JIydIle U C
HAUMEHBIIUMHU 3aTpaTaMHi BPEMEHHU U SHEPTHUH.

Jis T1otoTBOpHOM paboThl HEMallOBa)KHOE 3HAUYEHHE HMeeT OOCTaHOBKA, OpraHM3alus
pabouero mecta. Hy:xHO m0OUTHCS, 4TOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO TMOCTOSITHHBIM.
Pabora Ha MpUBBIYHOM MecCTe JienaeT ee Ooyiee TI0A0TBOPHOU. [IpoyKTHBHOCTE pabOTHI 3aBUCUT
OT MPaBWJIBHOTO YEPeJOBaHUS TpyAa M oTAbIxa. [lo3ToMy Kaxkable 4ac WJIM JBa CIEAyeT JAeaTb
nepepeiB Ha 10-15 mMuHYT. BBIXOAHBIE AHH JIydIlle TOCBSITHTH AKTHBHOMY OTIBIXY, 3aHSATHSIM
CIIOPTOM, MPOTYJIKAMU Ha CBEXKEM BO3IyXe U T.J. Jaxke mepekiroueHue ¢ OHOTO BUa YMCTBEHHOU
paboThI HA IPYTON MOXKET CIIY’KUTh AKTUBHBIM OTIBIXOM.

CTyneHT [OKeH IOMHHTB, 4YTO B Iporecce OOy4YeHHS BaKHEHIIYIO pOJIb HWIpaer
camocTosTeNbHas paboTa ¢ KHUroi. Hayuntecst paboTaTh ¢ KHUTOM — Ba)KHEUIIIas 3a]ja4a CTy/ICHTA.
be3 aToro HaBbika OyJeT 4Ype3BHIUANHO TPYJHO H3y4aTh MPOTPAMMHBIA MaTepuan, ¥ MHOTO
BpeMeHHU Oy/IeT MOTPAueHO HEPAIMOHAIBLHO. PaboTa ¢ KHUTOM CKIIaIbIBaCTCs U3 YMEHUS MOA00paTh
HEOOXOIMMBIE KHUTH, Pa300paThCsi B HHUX, 3aKOHCIIEKTHPOBATh, BHIOpATh TJIaBHOE, YCBOUTH M
MIPUMCHHTH Ha TIPAKTHKE.

7. DoH/ OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLIECHUBAHNS Pe3yJIbTATOB 00y4YeHHUs

Jlo natel mpoBeAEHUS MPOMEXKYTOUHOM aTTECTALUU CTYAE€HT JOJDKEH BBIIIOJHHUTH BCE pabOTHI,
IpeayCMOTPEHHBIE HacTosIeH pabodeil mporpaMMoi AUCHUIUINHBL.
ITepedenb 00s3aTeNbHBIX pabOT, BBINOJIHAEMBIX B TEUEHHE CEMeCTpa
* VYcrHBIH onpoc, codece1oBaHne
¢ TecrupoBanue

7.2 lIkana u KpUTEPUH OLEHNBAHNUS Pe3y/JIbTATOB 00y4YeHUSA

Pe3y.]'IBTaTLI 06yquI/1;1 OLCHUBAKOTCA I1O OaILHOM IKaJjIc, 0asIbl HAYMCIIIOTCS CTYACHTY 11O
pe3yjibTaTaM BBITIOJTHCHUS 00s13aTeNbHBIX pa60T.

Onenka KoanuecTBo 0a/10B

OTJINYHO ot 81 no 100

XOpOLIO ot 61 o 80
YIOBJIETBOPUTEIHHO ot 41 o 60
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HEYJIOBJIETBOPUTEIIHHO 40 u meHee

7.3  OuneHo4HbIe CPeACTBA

7.3.1. Texyumii KOHTPOJIb
TeMbl 1J151 yCTHBIX ONIPOCOB

. du3nYecKre OCHOBBI MTPOIIEcca CYyOIMMAIMOHHOTO 00€3BOKUBAHUSI.

. CyOnmMannoHHbIe yCTaHOBKH KOJUIEKTOPHOTO THIIA.

. [Iporiecc kprorpaHy IMPOBaHUS KaK eIWHAs CUCTEMA.

. CybnumanmonHoe o0e3BoxuBanue. @Pu3nyeckue OCHOBBI MTpoLecca.

. CucTemMbl KOHTPOJIS Mpolecca CyOIuMaliOHHOTO THIIA.

. AnmmapatypHoe opopMIIeHHE TIpoIiecca KpHOTPaHyINPOBAHMUSL.

. CybnumannonHoe o0e3BoxuBaHue. B3auMoCBsI3b TEXHOJIOTHYECKOTO pexXuMa.

~N N L W N

8. YcraHOBKHM CyOIMMAIIMOHHOTO 00€3BOKMBaHUA. Y CTAHOBKHM JaOOpAaTOPHOTO TUIA Majon
MIPOU3BOIUTEIILHOCTH.

9. Kimaccudukanusi OCHOBHBIX TUIIOB KPHOTPAHYJISITOPOB.

10. KpuorpanynupoBaHre 1 HAaHOTEXHOJIOTHH.

11. CBs3p BbIOOpa 3JIEMEHTOB CyOJMMALMOHHBIX YCTAaHOBOK B 3aBUCHUMOCTH OT NapaMeTpoB
LIEJIEBOT'O MTPOAYKTA.

12. KpuorpanyaupoBaHre UMMEPCUOHHOTO THIIA.

13. Kproxumuueckass HaHOTEXHOJIOTHS.

14.CxeMbl METOZ0B HU3KOTEMIIEPATYPHOI'0 KPUOTPAHYJINPOBAHMSL.

15. OcHOBHBIE JIEMEHTHI CYOJIMMALMOHHBIX YCTAHOBOK.

16. AnmmapatypHoe odopMIIeHHE MPoliecca KPHOrpaHy IMPOBAHUS.

17. cnonp3oBaHUE OXJIAXKACHUS U 3aMOPAXKUBAHUS B Pa3INYHbIX TEXHOJIOTHUAX.

18. Knaccuduxanus cyoIumMaMoHHbIX YCTaHOBOK.

19. OcHoOBHBIE GJIOKH M CUCTEMBI YCTAHOBOK CYOJIMMAIIMOHHOTO 00E3BOKUBAHMS.

20. Onpenenenne THTEHCUBHOCTH U MTPOJIOJIKUTENBHOCTH 3aMOPAKUBAHUS U OXJIAXKICHMSL.

21. YcTaHoBKH CyOIMMAIIMOHHOTO 00€3BOKUBAHUS CPEIHENH MPOM3BOIUTEIEHOCTH.

22. Ilponecc KpuorpaHyJIupOBaHuUs KaKk €IMHasi CUCTEMA.

23. Ponb BOAbl B OHMOJOTMYECKMX CHCTEMax IIPU HCIOJB30BAaHUU HU3KOTEMIIEPATYPHBIX
TEXHOJIOTHUM.

24. KonnekTopHble CyOIMMaliOHHbIE YCTAHOBKH.

25. Cioco0bl KpHOTpaHyIMPOBAHUSI.

26. Yto Takoe KpMOXUMHMSI U 3a4€M OHA IPUMEHSETCS B HAHOTEXHOJIOTUU?

27. KakumMu mnpeuMmyliecTBaMd OO0JIaJalOT CBEPXHU3KHE TeMIEepaTypbl B CHHTE3€
HaHOMaTEPHAIOB?

28. Onumute pu3nKy (azoBbIX NEPEXOI0B MPU HUZKUX TEMIIepaTypax.

29. Kakue XUMHUYECKHE TMPOLECChl MpoTeKkalT A(ddeKkTHuBHEe TMNPH  KPUOTCHHBIX
TemnepaTtypax?

30. [IpuBeauTe npuMepbl YHUKAIBHBIX CBOMCTB MaTEPUAJIOB, OJIYUYEHHBIX TP KPUOTEHE3E.
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TeMbI JOKJIAI0B

1. CybGaumarimoHHOoe 00€3BOKHMBAaHHME, KaK CIOCOO0 00E3BOKMBAHHUS MHUKPOOMOJIOTHUYECKHUX
CYCIICH3UH.

2. CyOnuManuoHHOe 00€3BOXHMBAHHME, KaK CHOco0 00€3BOXKHMBAHUS OPraHHMYECKUX
CYCIICH3UH.

3. CybOnumanumoHHoe o00€3BOXKHBaHHE, Kak crmoco0 00e3BOKMBAaHUS HEOPTaHUYECKUX
CYCIICH3UH.

4. KpuorpanyaupoBaHue, Kak Crlocod 3aMOpakMBaHUs MUKPOOHUOIOTHYECKUX CYCTICH3UH.

5. KpuorpanynupoBaHue, Kak CHoco0 3aMOpaKUBaHUSI OOE3BOKMBAHUS OPTaHUYECKUX
CYCIICH3UM.

6. KpuorpanynupoBanue, kKak crioco0 3aMOpaXUBaHUSI HEOPTAHUIECKUX CYCIICH3HIA.

7. CyGnuManoHHOe 00e3BOKMBAaHIE MEIUIMHCKUX TPEenapaToB.

8. CybmumarioHHoe 00€3B0OKUBAHNE TTUIIEBBIX MMPOTYKTOB.

IIpumep TecTOBOIrO 3a1aHUs.

Tect 1: Uto n3y4aet KpuorpaHyIupoBaHUE?
=TexHOJI0ruM 3aMOpaKUBAHUS KUAKOPAZHBIX CUCTEM.
~Kpucrannuzanuio B 0ObIYHBIX YCIOBUSIX.
~TexHOJIOruN U3TOTOBJIEHUS METAJTIOKOMITO3UTOB.
~IIporeccel BaAKyyMHOUN AUCTUIUISLINH.

Tecr 2: Kakoii mapametp HE BnusieT Ha mporiecc 3amopakuBaHus ?
=[IBeT KaIuu.

~Jlnametp xaruim.

~Temneparypa xJagareHra.

~CKOpOCTb OXJIAXKCHUS.

Tect 3: Yto Takoe HU3KOTEMIIEpAaTypHas KpUCTAJUIU3ALMS?

=00pa3zoBaHKUEe KPUCTAIJIOB [IPU TEMIIEPAType HUXKE TOUKHU IUIABICHHUS )KUIKOCTH.
~[IpeBpaienue raza B XHUAKOCTb IPHU BHICOKUX JABJICHUSX.

~Wcnapenne KuUAKOCTH IPU OTPULIATENILHON TEMIIEPATYPE.

~YTIpouIeHHBIN NPOLECC 3aX0JIaXKUBAHUS 1apOB.

Tect 4: OcHOBHas poJb XJIaareHTa B POLECCe KPUOTPaHyJINPOBAHUS
=00ecnieueHne 3aMOpaXKUBAHUS Kamesb 10 (GOPMHUPOBAHUS TPAHYII.
~VYBIaKHEHNE CPEebl [UTs yCKOPEHUS TPaHyIISLINH.

~KonTpons 3a TemnepaTypoii Bozayxa.

~Co3znanue gaBiueHus 11 GOPMHUPOBAHUS TPAHYIL.

Tect 5: Kakast yactb 000py10BaHMsI OTBEYAET 32 3aMOpaKUBaHuE?
=Hcnaputens u oxXJIaKaaromas kamepa.
~Hacoc BBICOKOTO JTaBJICHHS.
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~JlaTyurk TemmepaTyphbl.
~Jla3zepHbIil JETEKTOP YACTHIL.

Tect 6: UTO OTHOCUTCSI K OCHOBHBIM MPOOJIEMaM KpUOTPaHYJISIIH?
=HepaBHOMEpHOCTH OXJIAXKICHUS KaIeb.

~CII0)XKHOCTH KOMITO3UTAIIMU TIOJTUMEPHBIX MaTepUajoB.

~BrIcOKO€ coneprkaHue npuMecen B JKUIKOCTSX.

~OTCyTCTBHE KOHTPOJISI MPOLECCOB HANIBICHHUS.

Tect 7: KakoBa riaBHas 1ejb aTTeCTallid HAaHOMaTepUaaoB?
=Ol1IeHKa COOTBETCTBUS CTaHAAPTaM KadyecTBa U 0€30MacHOCTH.
~OmnpeneneHne ux (HazoBOro COCTana.

~M3yueHne BO3EUCTBUS HA OKPYKAKOLIYIO CpEy.
~BpIsBIEHNE CKOPOCTH pacnaaa 4acTHULl.

Tect 8: Kakoe cBOICTBO KaruiM HanboJsee BaKHO MPU 3aMOPaKUBAHUU?
=JlnaMeTp U CKOPOCTh OXJIAXKICHUS.

~Pedpakims cBETOBBIX BOJH.

~CrnocoOHOCTH K (DITyOopecleHIINH.

~[110THOCTH MOJIEKYJIIPHOTO MaTepHaa.

7.3.2. IIpomexyTouHas aTTeCTaLMs

[TpomexyTouHas arrectanus o0ydarouuxcs B opMe dK3aMeHa IPOBOAUTCS MO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUAOB Y4eOHOH palOThI, MPEeIlyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JTUCIUIUIMHE (MOJYJI0), IPU 3TOM YUUTBIBAIOTCS PE3yIbTaThl TEKYIIErO0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHne cemecTtpa. OIeHKa CTENeHU MOCTHKEHHsS OOyJarolIMMHCS IUIAHUPYEMbIX PEe3yJIbTaToOB
o0ydeHus MO AWCHUIUTHHE (MOIYJI0) MPOBOAUTCS IMpernojaBaTesieM, BEOYyIIUM 3aHATUS I10
JTUCIUILIMHE (MOIYJII0) METOJIOM 3KCIEpTHOM oleHKU. [1o uToram npomMexyTouHOM aTTeCTalllH 110
JTUCIUIIMHE (MOIYJIO) BBICTABISIETCS OLIEHKA «OTIMYHOY, «XOPOILIOY, «yIOBICTBOPUTEIHHOY HIIN
«HEYJIOBJIETBOPUTEIHLHOY.

IIpuMepHbIe BONPOCHI K IK3aMeHY
. @U3MUecKue OCHOBBI ITpoIecca CyOIMMaIMOHHOTO 00€3BOKUBAHMUS.
. CyOnuMannoHHbIe yCTaHOBKH KOJUIEKTOPHOT'O THIIA.
. [Iporiecc kprorpaHy IMPOBaHUS KaK eIMHAas CUCTEMA.
. Cybnumanmonnoe o0e3BokuBanue. @U3NUECKUe OCHOBBI MTpoIiecca.
. Cuctembl KOHTPOJIS IIpoliecca CyOIMMAlMOHHOTO TUIIA.
. AnmapatypHoe oopMIIeHHE Mpolecca KpUOTPaHyIUPOBAHUSL.
. CybnnmanmonHoe o0e3BoxuBaHue. B3auMOCBsI3b TEXHOJIOTHYECKOTO peXUMa.

~N N L AW N

8. YcTaHOBKHM CyOJIMMAIIMOHHOTO 00€3BOKMBAaHUS. Y CTaHOBKH JIA0OPATOPHOTO THIIA MAJIOH
IIPOU3BOJUTEIILHOCTH.

9. Knaccugukaius OCHOBHBIX THUIIOB KpUOTPaHYJISITOPOB.

10. KprorpanynupoBaHue U HAHOTEXHOJIOTHH.
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11. CBs3p BbIOOpa 3JIEMEHTOB CyOJMMALMOHHBIX YCTAaHOBOK B 3aBUCHUMOCTH OT NapaMeTpoB
LIEJIEBOT'O MTPOAYKTA.

12. KpuorpanyaupoBaHre UMMEPCUOHHOTO THIIA.

13. Kproxumuueckass HaHOTEXHOJIOTHS.

14.CxeMbl METOZI0B HU3KOTEMIIEPATYPHOI'0 KPUOTPAHYJIUPOBAHMSL.

15. OcHOBHBIE JIEMEHTHI CYOJIMMALMOHHBIX YCTAHOBOK.

16. AnmmapatypHoe odopMIIeHHE MTpoLiecca KPHOrpaHy IMPOBAHUSI.

17. cnonp3oBaHUE OXJIAXKACHUS U 3aMOPAXKUBAHUS B Pa3INYHbIX TEXHOJIOTHUAX.

18. Knaccuduxanus cyoIumMaMoHHbIX YCTaHOBOK.

19. OcHoBHBIE GJIOKH M CUCTEMBI YCTAHOBOK CYOJIMMAIIHOHHOTO 00€3BOKUBAHMS.

20. Onpenenenne THTEHCUBHOCTH U MTPOJIOJIKUTENBHOCTH 3aMOPAKUBAHUS U OXJIAXKICHMSL.

21. YcTaHOoBKH CyOIMMAIIMOHHOTO 00€3BOKUBAHUS CPEHENH POM3BOIUTENIEHOCTH.

22. Ilponecc KpuorpaHyJIupOBaHus KaKk €IMHasi CUCTEMA.

23. Ponb BOAbl B OHMOJOTMYECKMX CHCTEMax IIPU HCIOJB30BAaHUU HU3KOTEMIIEPATYPHBIX
TEXHOJIOTHUM.

24. KonnekTopHble CyOIMMaliOHHbIE YCTAHOBKH.

25. Cioco0bl KpHOTpaHyIMPOBAHUSI.
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Oo0pa3zen 3K3aMeHALIMOHHOT0 O1JIeTa

MUWHHUCTEPCTBO HAYKH Y BBICHIET'O OFPA3OBAHUSI POCCUIICKOM OEJIEPALIUN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXXJIEHUE
BBICHIET'O OBPA3OBAHUS

«MOCKOBCKHWH ITOJUTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKU ITOJIUTEX)

@axkynsrer XTub Kadenpa TexHuka HU3KUX TeMIIepaTyp
Jucnunnuza Kpuoxumudeckasi HAHOTEXHOJIOT U
Hanpasnenue 16.04.03

Kypc 1 rpynma 224-551, ¢dopma oOyueHus ouHas

SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1.®u3nueckrue OCHOBBI MpoIiecca CyOIMMaMOHHOTO 00€3BOKUBAHUS.
2.AnmapaTtypHoe opopMIIEHHE MPOIecca KPHOTPaHy THPOBAHUS
3.Cioco0bl KpHOTPaHYIUPOBAHMUS.
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K mpomexxyToyHON aTTecTanuu JO0MyCKalTCS TOJIBKO CTYACHTHI, BBHITOJHUBIINE BCE BHJIbI
y4ueOHOM paboThl, MpeaycMOTpeHHbIe paboueil mporpammoi mo aucuuivinHe «Kpuoxumuyeckas

HAHOTEXHOJIOTHS».
Ixajna
Onucanue
OLleHHBAHUS
BeimonHensl Bce BUABI y4yeOHOW paboOThI, MPEIYyCMOTPEHHBIE Y4YeOHBIM
wiaHoM. CTyJeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHWMW, YMEHH, HABBIKOB
NPUBEJCHHBIM B Ta0NMLAX TOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
Otnu4HO 3HAHUSIMH, YMEHUSMH, HaBBIKAMU, TIPUMEHSIET UX B CUTYAIMsIX MOBBIIICHHON
cioxkHoctd. [Ipu 3TOM MOTYT OBITH JONYIEHBI HE3HAYUTEIHHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MPH aHAJUTUYCCKUX OTEPAIHsX, IePEHOCe 3HAHUI
¥ YMEHHIA Ha HOBBIE, HECTAHIapPTHBIEC CHUTYAIIHH.
BemmonHensl Bce Buabl y4eOHOM paOoThHI, MPEAyCMOTpPEHHBIE Y4eOHBIM
X wiaHoM. CTyJIeHT JAEMOHCTPHPYET HEMOJIHOE, INPAaBUIBHOE COOTBETCTBHUE
opomro

3HaHHﬁ, YMeHI/Iﬁ, HAaBbIKOB IIPUBCIACHHBIM B Ta6n1/1uax HOKEI38TCJ'I€I>1, 0o
CCJIM IIPpU 9TOM ObLIH AOIIYIICHBI 2-3 HECYHICCTBCHHBIC OIIIMOKH.

BeimonHensl Bce BUABI y4eOHOW paboOTh, MPEIYyCMOTPEHHBIE Y4YeOHBIM
VYnoBnerBopu- |mnaHoM. CTyneHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUH, B KOTOPOM

TEIILHO OCBEILEHa OCHOBHAas, HauOoiee BaKHAs 4YacTb MaTepuana, HO IpPU 3TOM
JOMYIIeHa OJTHA 3HAYUTEIbHAsT OIMOKA WM HETOYHOCTb.

He BeimonHeHn oauH uiau Oosiee BUIOB y4eOHON pabOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM TuIaHOM. CTyZIEHT JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBHE 3HAHUH,
HeynoBneTBopu- | yMeHHH, HABBIKOB TPUBEACHHBIM B TaONUIAX IOKa3aTelNeH, JOMyCKaloTCs

TEJIBHO 3HAYHUTENIBHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHWH, YMEHHUN, HABBIKOB
10 sy TOKa3aTelNel, CTyICHT UCTIBITHIBACT 3HAUYUTEIILHBIC 3aTPYTHCHUS TIPH

OIICPpHUPOBAHUHN 3HAHUAMHU U YMCHUAMU IIPU UX IEPEHOCC HA HOBLIC CUTYAlIUU.
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