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

K ocHOBHBIM mesisiMm oOcCBOeHUsS AUCHUIUIMHBI «KpHoXuMu4yeckass HAHOTEXHOJIOTHS)
ClieJlyeT OTHECTH:

— U3y4eHHE COBPEMEHHBIX KPHOXUMHUYECKUX METOOB MOJIy4eHUsI HAHOMATEPHAaJIOB;

— pacyer, IPOEKTUPOBaHHUE, ammapaTypHoe odopmiieHHe crnocoOOB MOIY4YEHHS HaHO- U
TEepPMOJIaOUIBLHBIX MAaTEPHAJIOB.

K ocHoBHBIM 3agadyaM OCBOCHUSA OHCHMITIIIMHBI «KpnongnquKaﬂ HAHOTEXHOJIOI'usl)
CJIeayCT OTHECTH:

— INOJYUYCHUC MPEACTABIICHUSA O COBPCMCHHBIX JOCTUKCHUAX HH3KOT6MHepaTypHOﬁ TCXHHUKHU
B o0Onactu p83pa6OTKI/I BBICOKOB(I)q)eKTI/IBHLIX, 9KOHOMHYCCKUX CXEM IJId TOJIYUCHUA
Cy6J'II/IMaLII/IOHHBIX YCTAaHOBOK U YCTAHOBOK KPUOTI'PAHYJIUPOBAHUA,

— HU3YYUYCHUC MCTOHOB MPOCKTUPOBAHUA YCTAHOBOK IIOJIYYCHHA HAHO- U TepMOJ'Ia6I/IJIBHBIX
MaTCpuraIoB IJId HHmeBOﬁ, MEIUITUHCKON MMPOMBIIIJICHHOCTH U OHMOTCXHOJIOTHHU.

OOyuyenne mo gucuuiuimHe «KpHoxumudeckass HaHOTEXHOJIOTHS» HANpaBJICHO Ha
¢dopmHpoBaHUE Y 00YHAIOIIUXCS CICAYIONIMX KOMIIETSHIIUH:

Koa n HaumeHnoBanue NHauKaTopbl 10CTHAKEHUS] KOMIIETEeHI[UH
KOMITeTEeHIUI
OIIK-2. Cnoco6en ucnomnn3oBats | MOIIK-2.1. 3naer: Metoabl u cocoObl perieHus: 0a30BBIX

yrIyOJieHHBIE TEOpETHUYECKHE M | 3a]a4 B TEXHHUECKUX CHCTEMax

IIPaKTUYECKHE 3Hanus | MOIIK-2.2. YmMmeer: CoBepieHCTBOBATH CBOIO
(yHIaMEeHTaIbHBIX U | IpodecCuoHANBbHYIO AESITEIbHOCTD C IPUMEHEHUEM METOJI0B
MPUKIAJHBIX HayK, B TOM 4YHCI€ | U CIOCOOOB pemnieHus 0a30BbIX 3a4ad B TEXHHYECKUX
TEXHUYECKON PU3UKU; cUCTEMax

NOIIK-2.3. Bnageet: meronamMu u crocobamMu peIICHHUsS

0a30BBIX 3aJa4 B TCXHUYCCKHUX CUCTEMaAX

2. MecTOo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbLHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCHTCS K 4acTd, (opMHUpyeMOW ydYacTHUKaMH 00pa30BaTEIbHBIX
oTHomeHu# O6oka 1 «JIucuumiInHbl (MOTYIIH)».

JuctumuinHa  «KproxuMudeckass HaHOTEXHOJIOTHS — B3aMMOCBSI3aHA  JIOTHYECKH U
CoJIepKaTeNbHO-METOJUUECKH O cleayomumu aucuuruinaamu OOIT:

— «TeopeTnveckre OCHOBBI KPUOTEHHON TEXHUKI»

— «IlepcneKTUBBI pa3BUTHS HU3KOTEMIIEPATYPHBIX CUCTEM U YCTAHOBOKY.

3. CTpykTypa U coaepkaHue TUCHMILIHHBI
OO61as Tpy40€MKOCTh JUCHHUIUIMHBI cOcTaBiseT 4 3aueTHbIX(e) enuHul(sl) (144 yaca (oB)).

3.1 Buabl yueOHO# padoThbI H TPYA0EMKOCTh
(mo ¢popmam oOyueHus)

3.1.1. Ounas ¢hopma oOydeHHs



Ne . KoanuecTBo CemecTpbl
Bup yuyeOHoi padoThI
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 32 32
B ToM gncie:
1.1 | JIexuun 16 16
1.2 | CeMHHapCKUE/IPAKTUUECKHUE 3aHITHSI 16 16
1.3 | JJabopaTopHble 3aHTHS
2 | CamocTosiTesqibHasi pabora 112 112
B ToM guce:
2.1 | IIpopaboTka JEKIIMOHHOTO MaTepuaa 56 56
2.2 | IloaroToBKa K ceMMHApaMm 56 56
2.3 | IlogroToBka K 1abopaTOpHBIM paboTam
3 | IpomeskyTOoUHAs1 aTTeCTALIMS
3adet/nud.3auer/7K3aMeH IK3aMeH
Hroro 144 144

3.2 Temaruyeckuid IJIaH U3YyYeHUS THCIUATIHHBI
(o popmam 0OydeHus)

3.2.1. Ounas ¢popma oOyueHUst

1. BBenenue, onpeneiaeHus U MOHITHS «HAHOTEXHOIOTHSI.

2. CocTosiHHE U OCHOBHBIE MTPOOJIEMBI KPHOTPAaHYJIUPOBAHUS KUAKOPAZHBIX CHCTEM.

3. BnusiHue Ha KOHEYHOE Ka4eCTBO IEJIEBOT0 MPOAYKTA MapaMeTPOB 3aMOPAKUBAHMSL.

4. OcCHOBHBIC Y3IIbI KPHUOTPAHYJSTOPOB, OCHOBHBIC TPHUHIUIBI HU3KOTEMIIEPATypHOU
KpucTallin3alluu.

5. CrpykTypHu3ausi TEXHOJOTHYECKOTO Ipolecca IMONy4YeHUS KPHUOTPaHyN XKHUIKO(Da3HBIX
CUCTEM IPU MHOTO(PAKTOPHOM TpeOOBAaHUH KaueCcTBa HA OCHOBE CHCTEMHOTO aHau3a.

6. IIpouecc oxnaxxaeHus JETAIeH Katuid B aTMoc(epe MapoB )KUIKOTO KPHOTCHHOTO areHTa.

7. Ilpotecc 3aMOpaKUBaHMS KaIlesb KHUIKOCTH Pa3IMYHOTO JHAMETpa B XJIaJareHTax.

8. AnmapaTypHO-TeXHOJIOrHIecKkoe ohopmileHHe CyOIMMAaIlMOHHBIX MTPOIIECCOB.

9. ATTecranusi HAHOMaTEPUAJIOB U OXpaHa OKPY>KAIOIICH CPeIbI.

TpyaoeMKoCThb, 4ac
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1. Benenue, onpeieieHud U MOHITUS 8 1 7
«HAHOTEXHOJIOTHUY.
2. COCTOSIHUE ¥ OCHOBHBIC TIPOOJIEMBI 8 1 7
KPHOTPAHYJIUPOBAHUS KUAKO(DAZHBIX
CHCTEM.




3. Biugnne Ha KOHEYHOE Ka4eCTBO 12 2 10
LIETICBOTO MPOAYKTa MapaMeTPOB
3aMOpaKHBaHUS.

4. OCHOBHBIE y31IbI KPHOTPaHYJISATOPOB, 14 2 12
OCHOBHBIE TPUHITUTIBI
HHU3KOTEMIEPaTypHON KPHUCTAIUIN3ALIH.

5. CTpyKTypu3auus TEXHOJIOTHYECKOTO 14 2 12
poliecca MoJy4eHus: KpUorpaHy
KHUIKO(A3HBIX CUCTEM IPU
MHOTO(aKTOPHOM TPeOOBAaHHU Ka4yecTBa
Ha OCHOBE CHCTEMHOI'0 aHANIN3a.

6. [Ipotiecc oxnaxaeHus JETAIICH KAy B 30 2 8 20
aTMoc¢epe mapoB )KUIKOTO KPUOTEHHOTO
areHra.

7. IIpotecc 3amopaxMBaHuUs Kareb 30 2 8 20
KHJIKOCTH PA3InIHOTO JHAMETPa B
XJIaJareHTax

8. AmnmapaTypHO-TEXHOJIOTHIECKOE 14 2 12
odopmiieHe CyOTMMaIMOHHBIX
MPOIIECCOB.

9. ATrecTarus HaHOMAaTepUAIOB U OXpaHa 14 2 12
OKpY>Kalollen cpeibl.

Hroro | 144 16 16 112

3.3 Conep:xkanue JTUCUMIJIMHBI

1. BBenenue, onpeeneHus U MOHATHS «HAHOTEXHOJIOTUS.

2. CocTosiHME U OCHOBHBIE IPOOIEMbI KPUOTPAHYIUPOBAHHS KHUIKO(PA3HBIX CUCTEM.

3. BiusHue Ha KOHEYHOE Ka4eCTBO IEJIEBOr0 MPOAYKTA MapaMeTpOB 3aMOPaKUBaHUSL.

4. OcHOBHBIE Y3JIbI KpHUOTPAHYJSATOPOB, OCHOBHBIE MPUHIMIBI HU3KOTEMIIEPATypHOU
KPHUCTATU3AIIH.

5. CrpykTypHu3alusi TEXHOJIOTHYECKOTO Ipoliecca TMONYy4YEeHUS KPHOTPAaHYyN XKHUIKO(Pa3HBIX
CHCTEM IPU MHOTO(AKTOPHOM TpeOOBaHUU Ka4eCTBA HA OCHOBE CUCTEMHOT'O aHAJIN3A.

6. IIporecc oxnaxkaeHus JeTAIEH Katuu B aTMOc(epe NapoB XKUIAKOT0 KPUOTEHHOT'O areHTa.

7. Ilponecc 3aMopakxuBaHMs Karesb KUJKOCTH PA3IMYHOIO JUaMeTpa B XJIaareHTax.

8. AnmapaTypHO-TeXHOJIOTHYeCKoe ohopMIIeHHE CYyOIMMAIIMOHHBIX TIPOIIECCOB.

9. ATTecranysg HaHOMAaTEPHAJIOB U OXpaHa OKPY>KAIOIIEH CpeIbl.

3.4 TeMaTuKa CEeMMHAPCKHUX/PAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/mpakTHUYECKUe 3aHIATUS

[S—

Hpouecc OXJIQXKJICHUS JIETAIICH KaIliu B aTMocq)epe MapoB KXUAKOTO KPUOT'CHHOT'O arcHTa.
2. HpOIICCC 3aMOpPAXKXUBAHUA KaIlCJIb ) KUAKOCTU Pa3JINIHOI0 JUuaMETpa B Xj1adarCHrax

3.4.2. JJabopaTopHbI€ 3aHATUS




HECT

3.5 Temaruka KypcoBbIX IPOEKTOB (KyPCOBBIX padoT)

HECT
4.  Y4eOHO-MeTOAUMYeCKOe M HH(POPMALIMOHHOE O0ecreyeHue

4.1 Hopmatusnsblie 1oKymMeHTbI 1 'OCTb1

I. TOCT 33662.4-2015 (ISO 5149-4:2014) XonoauiabHbIE CUCTEMBI M TEIUIOBBIE HACOCHI.
TpeboBanmsi 6e30mMacHOCTH W OXpaHbl OKpyXxaromeh cpeapl. Yacte 4. DKcruryaTaius,
TeXHUYECKOoe OOCTy)KMBaHUE, PEMOHT M BoccTtaHoBiieHue [Tekcr]. - Been. 2017-07-01. -
M. : T'occrangapt Poccun: U3n-Bo cranaapros, 2016.

4.2  OcHoBHasl JuTepatrypa

1. Kopotkuii, Y. A. Teopust 1 pacyeT KpHOT€HHBIX CUCTEM : yueOHoe mocobue / U. A.
Kopotkuii. — Kemeposo : KemI'VY, 2022. — 166 ¢c. — ISBN 978-5-8353-2918-2. — Tekcr :
ANIeKTPOHHBIH // JlaHb : aneKkTpoHHO-OnbnuoTeunas cucrema. — URL:
https://e.lanbook.com/book/290588(naTa o6pamenwns: 20.08.2023). — Pexxum noctyma: mms
aBTOPU3. TI0JIb30BATEIICH.

2. YcoB, A. B. AkTyanbHbIe IPOOJIEMBI U IEPCTICKTUBBI PA3BUTHS HU3KOTEMIIEpaTypPHOU
TEXHUKH : yueOHoe nocobue / A. B. YcoB. — Kemeposo : KemI'Y, 2020. — 136 c. — ISBN 978-5-
8353-2675-4. — Texkcr : anekTpoHHbIH // JlaHb : 35ekTpoHHO-O0nbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/162592 (mnara obpamenus: 18.08.2023). — Pexum noctymna: ass
aBTOPH3. MOJb30BATEIICH.

4.3 JlomoJHUTeJbHAA JUTEPATYPa
HECT

4.4 DaekTpoHHBbIE 00pPa30BaTebHbIE PeCyPChI
1. Kpuoxumudeckass HAHOTEXHOJIOTUS

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

4.5 JluueH3uoHHOe ¥  CBOOOJHO  pacHpocTpaHsieMOe  MPOrpaMMHOe
ol0ecmeyenue
HET

4.6 CoBpemenHble npodeccuoHaIbHbIE 0a3bl JAHHBIX U HH(OPMALHOHHBbIE
CIPaBOYHbIE CHCTEMbI
HECT


https://online.mospolytech.ru/course/view.php?id=8301
https://e.lanbook.com/book/162592
https://e.lanbook.com/book/290588

5. MarepuajibHO-TEXHHYECKOE o0ecredeHue

JIeKIIMOHHBIE ¥ TPaKTHYECKHE 3aHATUS M JabopaTopHble paboOTHl MPOBOIATCA B
CHeIMATM3UPOBAHHBIX ayauTopusx Kadeapsl AB2214 u AB2103, ocHaIIEHHBIX COOTBETCTBYIOLIHM
UCTIBITATEIBHBIM CTEHJIOBBIM 000pyI0OBaHHEM, TUIAKaTaMH, HATYPHBIMH 00pa3liaMH y3JI0B, JIeTaJeH
MaIIMH.

[Ipu xadenpe paboTaeT KOHCYJIHTAIIMOHHO-BBIYMCIUTENBHBIN Kiacc AB2209 musa
CaMOCTOSITENIbHON pabOThl, OCHAIICHHBIII KOMIBIOTEPAMU C COOTBETCTBYIOIIMM PpACUYETHBIM U
rpauIecKuM IIPOrpaMMHBIM 00ECIICYCHUEM.

6. MeToauveckue peKOMeHIAIUN

6.1 MeToauyeckne peKOMEHAAIUN /ISl IPeNnoJaBaTeJisi 10 OPraHu3alun
00y4eHuUs

OcHOBHBIM TpeOOBaHMEM K MPENOIABAHUIO TUCIUIUIMHEI SBISETCS TBOPUYECKUH, TPOOIEMHO-
JUAJIOTOBBIM TOIXO, TMO3BOJSIONINI TOBBICUTH HMHTEPEC CTYIEHTOB K COJEP)KaHUI0 Y4eOHOTO
Marepuana.

OcHoBHast GopMa M3yueHHUs] M 3aKpEIUICHUs 3HAHWUN MO ATON NUCLMIUIMHE — JICKI[MOHHAs,
nabopaTopHas U mpakThueckas. IlpenogaBaresnb AOMKEH MOCIENOBATEIBHO BBIYUTATh CTYIEHTAM
psA JIEKIMH, B XOJI€ KOTOPBIX CIENYET COCPEJOTOYMTH BHMMAHHME Ha KIIIOUEBBIX MOMEHTAX
KOHKPETHOI'O TEOPETHMYECKOI0 MaTepuana, a TaKKe OpraHu30BaTh IPOBENECHUE IPAKTHUECKUX
3aHATHM TakuM 00pa3oM, 4YTOObI AaKTMBHM3HPOBATH MBIIUIEHHE CTYAEHTOB, CTHUMYJHPOBATh
CaMOCTOSITEJIFHOE M3BJICYCHHE HMH HEOOXOTUMON HHGPOpMAMK W3 Pa3IMYHBIX HCTOYHHUKOB,
CPaBHUTEIBHBIM aHaJIM3 METOJOB pELIEHUI, CONOCTAaBJIEHUE IIOJYYEHHBIX PpEe3yJbTaToB,
(OpMYIHPOBKY U apryMEHTAIHIO COOCTBEHHBIX B3JIAI0B HA MHOTHE CIIOPHBIE IPOOIEMBI.

OcHOBY y4eOHBIX 3aHSATHH IO JUCHUIUIMHE COCTABISIOT JIeKUMU. B mporecce oOyueHHs
CTYJIEHTOB HMCIOJb3YIOTCS PA3IMYHbIE BHUJIbI YUEOHBIX 3aHATUHN (ayJUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIH, CEMUHAPCKUE 3aHATHSA, JAOOpaTOpHBIE pabOTHl KOHCYIbTaMU U T.A. Ha mepBom 3aHATHH
[0 JJaHHOW y4eOHOW JUCHMILIMHE HEOOXOAMMO O3HAKOMMTH CTYIEHTOB C MOPSIKOM €€ M3yueHus,
PacKpbITh MECTO U POJIb JTUCUUIUIMHBI B CUCTEME HAyK, €€ MPAaKTUYECKOE 3HAaYeHHE, JOBECTH 0
CTYyJIeHTOB TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIPOCHI.

B Xxone neKIMOHHOrO 3aHATHS TNpEenoJaBaTeNb JOJDKEH Ha3BaTh TeMY, y4eOHBbIE BOIPOCHI,
03HAKOMUTbH CTYCHTOB C IIEPEYHEM OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYPBI IO TEME 3aHSATHSI.

Bo BcTynuTenpHOM YacTH JEKIMM OOOCHOBATH MECTO U POJb M3y4aeMOW TEMbI B y4eOHOM
JTUCIUIUIMHE, PAaCKpBITh €€ MpakTuiyeckoe 3HaueHue. Ecnu uumrTaercs He mepBasl JIEKIHs, TO
HEOOXOUMO YBsI3aTh €€ TEeMy C HpeIblaylied, He Hapylias JOTUKH H3JI0XKEHUS Yy4eOHOro
Matepuaia. Jlekuuio cieayeT HauMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMY U KPYT TeX
BOIIPOCOB, KOTOPKIE B €€ X07e OyAyT paCCMOTPEHBI.

B OCHOBHOIl wYacTH JEKIMH CJEeIyeT pPacKpbITh COAEpKaHHE Y4YEOHBIX BOIPOCOB,
aKIEHTUPOBAaTh BHUMAaHHE CTYJCHTOB HAa OCHOBHBIX KaTeTOpHUAX, SBICHUSAX M Ipolieccax,
0COOEHHOCTSX MX MPOTEKaHUs. PacKpbIBaTh CYITHOCTh U COAEPIKAHUE PA3IUYHBIX TOUEK 3pEHUS U
Hay4YHbIX TIIOAXOJI0OB K OOBSICHEHUIO TeX WM MHBIX sBIEHMH M mpoueccoB. Cueayer



apryMEHTHPOBAHO O0OCHOBAaTh COOCTBEHHYIO MO3UIMIO MO CIIOPHBIM TEOPETHUYECKHUM BOIPOCAM.
[IpuBoauTe mpuMepsl. 3aAaBaTh MO XOLY HU3JI0KEHHS JIEKHMOHHOTO MaTepuala PUTOPUYECKUE
BOIPOCKl M CaMOMY JaBaTb Ha HHUX OTBET. DTO CHOCOOCTBYET AaKTHUBU3ALMU MBICIUTEIbHOM
JIeATETbHOCTH CTYJIEHTOB, NOBBIIICHUIO MX BHUMAaHUSA W HHTEpeca K Marepuany JIeKIUH, ee
conepkanuto. [IpenogaBatens MOMKEH PYKOBOAUTH pabOTON CTYAEHTOB MO KOHCIIEKTHPOBAHHIO
JIEKIIMOHHOTO MaTepuaja, MOAYEPKUBATH HEOOXOAMMOCTh OTPAKEHHS B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3yyaeMoi TeMbl, 0000 BbIIENSIsI KATErOpUHHBIN anmapar.

B 3axmounTenbHON yacTu JeKIMKU HE0O0X0IuMo c(hOopMyIHpOBaTh OOIINE BBIBOABI 110 TEME,
PacKpBIBAIOIIUE COAEpP)KAaHUE BCEX BOMNPOCOB, IOCTABIEHHBIX B JieKUUU. OOBABUTH IUIaH
OUYEPEHOT0 CEMUHApCKOTO WM JabOpaTOPHOTO 3aHATHSA, JaTh KpaTKUE PEKOMEHJAIMU IO
MOJArOTOBKE CTYJCHTOB K CEeMHMHApy WM JiaboparopHoi pabore. OrpenenuTh MECTO U BpeMs
KOHCYJIbTAIIMH CTYJICHTaM, TIOXKEJIaBIINM BBICTYIIUTh HA CEMUHApE ¢ JOKIaJAaMu U pedepaTamu 1o
aKTyaJbHBIM BOIIPOCAM OOCYX/1a€MON TEMBI.

Lesb paKkTUYECKUX U JIAOOPATOPHBIX 3aHATHH - 00ECIIEUUTh KOHTPOJIb YCBOCHHS y4eOHOTO
MaTepHuaia CTyJCHTaMH, PAaCIIMpPEHHUEe U YIriyOJleHue 3HaHUH, MOJTy4YeHHBIX UMM Ha JICKIHAX U B
X0l€ caMOCTOSTEeNbHOM paboTel. [loBeimieHne S((HEKTUBHOCTH MPAKTUYECKUX — 3aHATHH
JIOCTUTAETCs. TOCPEJICTBOM CO3/IaHUSl TBOPYECKOM OOCTaHOBKH, pacHojiararpouied CTYJIEHTOB K
BBICKA3bIBAaHUIO COOCTBEHHBIX B3IVIAJIOB U CYKIEHHI MO 0OCYXJaeMbIM BOIpPOCAM, >KEJIaHHUIO Y
CTYJIEHTOB 11OPa0OTaTh y TOCKHU MPHU PEIICHUH 3a/1a4.

[Tocne Kaxxgoro JEKUMOHHOrO, J1a0OpaTOPHOTO U MPAKTHUECKOTO 3aHATUSA CHeNaTh
COOTBETCTBYIOLIYIO 3allMCh B )KypHajaxX ydyeTa IOCEHIaeMOCTH 3aHSATHU CTyIEHTAMH, BBISICHUTH Y
CTapOCT y4e€OHBIX TPYII MPUYNHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [IpOBOAUTH rpynmnoBble U
WH/JVBHlyaJIbHbIE KOHCYJIBTALIMM CTYACHTOB 10 BOIIPOCaM, BO3HUKAIOIIUM Yy CTYJEHTOB B XOJ€ X
MOJATOTOBKU K TEKYIIEH U MPOMEXYTOUYHOM aTTeCcTalliu MO y4eOHOM TUCIUIUINHE, PEKOMEHI0BaTh
B MTOMOIIb Y4eOHbIE U JpyTrue MaTepuabl, a TAKKe CIIPABOYHYIO JTUTEPATYPY.

6.2 MeTozmqecxne YKazaHusd 1Jist oﬁyqamumxca 0 OCBOCHHUIO TUCIMIIJINHBI

CaMmocrtosiTenbHast paboTa SBISETCSA OJHUM W3 BHUAOB TONy4YeHHUS 0OOpa30BaHUA
00y4JarIMMUCS ¥ HallpaBJICHA Ha!
®  U3y4YEeHHE TEOPETHUYECKOTO MaTepuala, MOATrOTOBKA K JICKIIMOHHBIM,CEMUHAPCKIM
(MpaKTUYECKUM) 3aHITUAM
® TIOArOTOBKAa K TECTUPOBAHUIO C HCIOJB30BaHHEM 00IIe00pa30BaTEIHHOTO
nopTana.

CamocrosarenbHass paboTa CTYACHTOB MpPEICTaBISAET COOON BaKHEHIIee 3BEHO Y4eOHOTO
mporiecca, 0e3 TPaBWIBLHOW OpTaHW3alUA KOTOPOTO OOyYarIIUKCSs HE MOXKET OBITh
BBICOKOKBTM(DUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyleHT NOJHKeH TMOMHHUTh, YTO HAYMHATH CAMOCTOSITEJIBHBIC 3aHATHS CIEAYEeT C TEPBOTO
CeMECTpa U MPOBOJUTEL UX PEryssapHO. OUeHb BAKHO MPUIIOKUTH MAKCUMYM YCHIIUH, BOJIH, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJTHOW HArpy3KOM C TIEPBOTO JTHS.

Kaxxaplif cTyneHT MOMKeH caM IUIaHMPOBATh CBOIO CAaMOCTOSITENIBbHYIO PadOTy, UCXOAS U3
CBOMX BO3MOKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHPYET BBHINOIHEHHE padOThI, co3laeT Oojee
CIOKOWMHYI0 00CTaHOBKY, YTO B UTOI'€ MOJIOKHUTEIBHO CKa3bIBACTCA HA YCBOEHUHU MaTepHalia.
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Baxxno mosiHee ydyecTb 00CTOSITENIbCTBA CBOEH PalOTHI, YACHUTH, UTO SIBJSETCS IJIaBHBIM Ha
JAHHOM JTare, Kakyl IMOCIeI0BaTeIbHOCTh pabOThl BHIOpATh, YTOOBI BBHIMOJIHUTH €€ JIydlle U C
HaMMEHBIIUMHU 3aTPATAMHU BPEMEHHU U SHEPIHH.

Jnst mnomoTBopHON pabOThl HEMallOBa)KHOE 3HAUEHHE HMEET OOCTaHOBKA, OpTraHM3allHs
pabouero mecta. Hy:xHO noOuThCS, 4TOOBI MeCTO PabOTHl MO BO3MOXKHOCTHU OBLIO MOCTOSIHHBIM.
PaboTta Ha MpUBBIYHOM MeCTe JieiaeT ee Ooyiee MIoA0TBOPHOM. [IpoayKTHBHOCTE pabOTHI 3aBUCUT
OT IPAaBWJIBHOIO YE€pEeOBaHUA TpyAa U oTabixa. [loaToMy Kakaple yac MM JBa CIEAyeT JeNaTh
nepepelB Ha 10-15 mMuHyT. BbhIXOAHBIE AHM JIydllle IOCBSTHTH AKTUBHOMY OTIBIXY, 3aHATHAM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEKEM BO3IyXe U T.1. Jaxe nepexItodeHre ¢ OHOTO BUAA YMCTBEHHOU
paboThI Ha IPYTON MOXKET CITY>KUTh AKTUBHBIM OTIBIXOM.

CTyneHT JOKeH IOMHHUTh, YTO B IHporecce OOy4YeHHMs Ba)KHEHIIYIO pOJIb HUIpaer
camocTosTeNbHas paboTa ¢ KHUroi. Hayuntecst paboTaTh ¢ KHUroi — BaXKHEHIIIas 3a/jaua CTyIeHTa.
be3 »sToro HaBbika OyJeT 4Ype3BbIUANHO TPYJHO HM3y4aTh MPOTPAMMHBIA MaTepuan, ¥ MHOTO
BpeMeHH OyIeT OTpavYeHO HepalMoHaIbHO. PaboTa ¢ KHUTOH CKIIa(bIBaCTCS U3 YMEHUS I000paTh
HEOOXOIMMBbIE KHUTH, Pa300paThCsi B HHUX, 3aKOHCIIEKTUPOBATh, BHIOpPATh TJIABHOE, YCBOUTH H
IIPUMEHUTD Ha MPAKTHUKE.

7. DoHJ OLICHOYHBIX CPEICTB
7.1 Meroabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUsA

Jlo maTel mpoBeeHHs MPOMEKYTOYHON aTTeCTAllUU CTYJEHT JOJIKEH BBIITOIHUTH BCE pabOTHI,
MpelyCMOTPEHHBIE HACTOSIIEH pabouell mporpaMMoOi TUCITUTIMHEL.
[lepeuens 00s3aTeTBHBIX Pa0OT, BHIMOIHIEMBIX B TEUCHHE CEMECTPa
* VYCTHBIH ompoc, co0ece1oBaHue
¢ TecrupoBanue

7.2 1llkana u KpUTEpHH OLCHUBAHUS Pe3yJbTATOB 00y4eHUsI

Pe3ynbTaThl 00yueHus: OIleHUBAIOTCS MO OaIbHOM 1IKalie, 6aliibl HAYUCISAIOTCS CTY/ACHTY 1O
pe3yibTaTaM BBITIOJHEHUS 0053aTeIbHBIX PadoT.

Onenka KoandyecTBO 0a71710B
OTJINYHO or 81 mo 100
XOPOILIO ot 61 no 80
YIOBJIETBOPUTEIBHO ot 41 1o 60
HEYJO0BJIETBOPUTEIBHO 40 u MmeHee

7.3 OuneHo4Hsble cpeacTBa

7.3.1. Texymuii KOHTPOJIb
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TeMbl 17151 yCTHBIX OIIPOCOB

. Ou3nyecKre OCHOBHI Inponecca CY6J'II/IM8,I_[I/IOHHOFO 00€3BOKNBaHMUS.
. CY6JII/IM8L[I/IOHHLIG YCTAHOBKH KOJUICKTOPHOT'O THIIA.

. Hpouecc KpHUOT'paHYJIMPOBAHUS KAK €JUHAsA CUCTCMA.

. CY6J'II/IMaI_[I/IOHHOG 00e3BokMBaHue. DU3HYECKHE OCHOBEI rnpormnecca.
. Cucremsl KOHTPOJIA IIponecca CYGJ'II/IMaLII/IOHHOFO THIIA.

. AnnapaTypHoe O(I)OpMJ]eHI/Ie ponecca KpuorpanyJanupoBaHUs.

~N N B W N

. CybnumannonHoe 00e3BokuBaHue. B3aMOCBS3b TEXHOJIOTMUYECKOTO PEKUMA.

8. YCcTaHOBKHM CyOJIMMAIIMOHHOTO 00€3BOKMBAaHUS. Y CTaHOBKH JIaOOPATOPHOTO THIA MAJIOH
IIPOU3BOJUTEIILHOCTH.

9. Knnaccuduxariyist OCHOBHBIX TUIIOB KPHOTPAHYJISITOPOB.

10. KpuorpanynupoBaHue U HAHOTEXHOJOTHUH.

11. CBs3p BbIOOpa 3J€MEHTOB CyOIMMAIIMOHHBIX YCTAHOBOK B 3aBHCHMOCTH OT IapaMeTpOB
LIEJIEBOT0 MIPOJYKTA.

12. KpuorpanyinpoBaHHe€ UMMEPCUOHHOTO TUIIA.

13. Kproxumuueckass HAaHOTEXHOJIOT Ul

14.Cxembl METOJIOB HU3KOTEMIIEPATYPHOTO KPUOTPAHYJIUPOBAHUSI.

15. OcHOBHbIE 37I€MEHTHI CYyOJIMMAallMOHHBIX YCTAaHOBOK.

16. AnnapatypHoe opopMIiIeHHE TpoLecca KpUOTpaHyJIUPOBaHUS.

17. Ncrionb30BaHnEe OXJIAXKACHUS U 3aMOPAKMBAHUS B PA3JIMYHBIX TEXHOJIOTHAX.

18. Knaccudukanus cyOIMMaIiMOHHBIX YCTAaHOBOK.

19. OcHOBHBIE OJIOKU U CUCTEMBI YCTAHOBOK CYOJIMMAIITMOHHOTO 00€3BOYKUBAHHS.

20. OmnpenesieHue HHTEHCUBHOCTHU M MTPOAOJKUTEIBHOCTH 3aMOPAXKUBAHUS M OXJIAXKACHUS.

21. YcTaHOBKH CyOMMAIMOHHOTO 00€3BOKUBAHUS CPETHEN TTPOU3BOAUTEIIBHOCTH.

22. Ilpouecc KpuorpaHyJUpOBaHUs KaK €IMHAs CUCTEMA.

23. Ponp BOAbl B OMOJOIMUECKHMX CHUCTEMax IPHU MCIIOJIb30BAaHMM HHU3KOTEMIIEpaTypHBIX
TEXHOJIOTHI.

24. KonneKkTopHble CyOIUMAaIlMOHHBIE YCTAHOBKH.

25. Cnoco0b! KpHOTpaHyJIMPOBAHUS.

Tembl 1oKI210B

1. CyGnuManioHHOe 00€3BOXKHMBaHME, KaK CIOco0 00Ee3BOKMBAHHS MHUKPOOMOIIOTHYECKUX
CYCIICH3UM.

2. CyOnumanuoHHoe 00€3BOKHMBAaHHE, Kak CIoco0 00€3BOKMBAHUS OPTaHUYECKHUX
CYCIICH3UM.

3. CyOnumanuoHHOe O00€3BOXKHMBAHHME, KakK CIOCOO0 00€3BOKMBAHUS HEOPTaHUYECKUX
CYCIICH3HUM.

4. KpuorpanyiaupoBaHue, Kak criocod 3aMOpa’kiBaHNs MUKPOOHOJIOTHYECKUX CYCIIEH3UH.

5. KpuorpanynupoBaHue, Kak CHOCOO 3aMOpaKMBaHUSI OOE3BOKMBAHHUS OPTaHMYECKHUX
CYCIICH3UM.

6. KpuorpanynpoBanue, Kak crioco0 3aMOpakuBaHMsI HEOPTaHUIECKUX CYCIICH3UH.

7. CybnuManuoHHOe 00€3B0KMBaHUE MEUIIMHCKUX MTPETapaToB.

8. CybnumalioHHoe 00€3B0KUBAHNE MUIIEBBIX TPOTYKTOB.
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IIpumep TecTOBOrO 3a1aHMS.

1. B kakux equHHUIIAX U3MEPEHHSI BBIPAKaeTCs TUIOTHOCTh 3aMOPaKUBAEMOTO MPOTyKTa?
=Kr/m3

~M3/Kr

~m3

~Kr/mM2

2. BepHOo 1M yTBepXKIEHHE, UYTO pPaOOTOCIIOCOOHOCTh M HAIEKHOCTh KpPUOTEHHOTO
000py/IOBaHHUs B 3HAUUTEIILHON CTEIIEHH ONpeAesieTcs KOHCTPYKIIMOHHBIMU MaTepragaMu?

=BepHo

~Hesepno

3. Kora 6bu1 cUHTE3UpOBaH NEPBbIN HpeoH?
~B 1910 ronax
=B 1930 ronax
~B 1950 ronax
~B 1970 ronax

7.3.2. IIpomexyTouHasi aTTeCTALUS

[TpomexxyTouHas aTTecTaius o0ydaromuxcs B (hopMe sK3aMeHa MPOBOJAUTCS IO Pe3yJIbTaTaM
BBITMIOJTHEHUSI BCEX BUAOB Y4eOHOH palOThl, MPEelyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAHHOMN
JTUCIUIUIMHE (MOJYJI0), IPU 3TOM YUUTBIBAIOTCS PE3yIbTAaThl TEKYIIErO KOHTPOJIS yCIIEBAEMOCTH B
TedeHne cemecTpa. OIeHKa CTEeNEeHH IOCTHKEHHs OOYy4arolIMMHCS IJIaHHUPYEMBIX pe3yIbTaToOB
o0ydeHus M0 AMCUUIUIMHE (MOAYJII0) MPOBOAMTCS IMpernojaBaTesieM, BEAYUIUM 3aHSATUS IO
JTUCIUIUIMHE (MOIYJI0) METOJIOM 3KCIEpTHOM olleHKU. [1o uToram npomMexyTouHOM aTTeCTalllH 110
JTUCIUIIMHE (MOAYJIO) BBICTABISIETCS OLIEHKA «OTIMYHOY, «XOPOILIO0Y, «yIOBICTBOPUTEIHHOY HIIN
«HEYJOBJIECTBOPUTEIILHOM.

IIpuMepHBbIe BONIPOCHI K IK3aMeHYy
. @u3nyUecKue OCHOBBI IIpolecca CyOIMMaMOHHOTO 00€3BOKUBAHMUS.
. CyOnuMannoHHble yCTaHOBKH KOJJIEKTOPHOT'O THIIA.
. I[Iporiecc kprorpaHy IMpOBaHUs KaK eIMHasi CUCTEMA.
. Cybnumanumonnoe o0e3BokuBanue. @U3NUECKUEe OCHOBBI MTpoIecca.
. CucreMbl KOHTpPOJIA Ipoliecca CyOIMMallMOHHOTO TUTIA.
. AnmmapatypHoe opopMIIeHHE TIpoIiecca KPUOTPaHyInPOBAHUSL.

~N N L AW N

. CyGnumanunonHoe 06e3Bo)kuBaHNe. B3anMOCBSA3b TEXHOIOTHUECKOTO PEKIMA.

8. YcTaHOBKHM CyOJIMMAIIMOHHOTO 00€3BOKMBAHUS. Y CTaHOBKH JIA0OPATOPHOTO THIA MAJIOH
MIPOU3BOIUTEILHOCTH.

9. Kimaccudukaryst OCHOBHBIX TUTIOB KPHOTPAHYJIISITOPOB.

10. KpuorpanynupoBaHue U HaHOTEXHOJIOTHH.

11. CBs13p BbIOOpa 3JIEMEHTOB CyOIMMAIMOHHBIX YCTAHOBOK B 3aBHCHMOCTH OT TIapaMeTPOB
IIEJICBOTO MPOAYKTA.

12. KprorpaHnynipoBaHre HMMEPCHOHHOTO THUIIA.
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13. Kpnoxumuyeckasi HAHOTEXHOJIOTHSI.

14.CxeMbl METOZ0B HU3KOTEMIIEPATYPHOI'O KPUOTPAHYJINPOBAHMSL.

15. OcHOBHBIE JIEMEHTHI CyOJIMMALMOHHBIX YCTAHOBOK.

16. AnmmapatypHoe oopMIIeHHE MTpoLiecca KPHOTpaHy IMPOBAHUS.

17. Ucnonbp30oBaHKe OXJIQXKIECHHS U 3aMOPaKUBAHUS B PA3JINYHBIX TEXHOJIOTHSX.

18. Knaccuduxariusi cyOnMManmoHHBIX YCTAaHOBOK.

19. OcHOBHBIE OJIOKH M CUCTEMBI YCTAHOBOK CYOJIMMAIIMOHHOTO 00€3BOKUBAHMSL.

20. Onpenenenrne UHTEHCUBHOCTH U NTPOJIOJKUTEIBHOCTH 3aMOPAKUBAHUS U OXJIAXKICHMSL.

21. YcTaHoBKH CyOIMMAIIMOHHOTO 00€3BOKUBAHUS CPEIHEN MPOU3BOIUTENEHOCTH.

22. Ilponecc KpuorpaHyJIupOBaHUs KaK €IMHasi CUCTEMA.

23. Ponp BOabl B OMOJOTMYECKHMX CHUCTEMax IPHU HCIOJIB30BAaHUM HHU3KOTEMIIEpaTypPHBIX
TEXHOJIOTUH.

24. KonnekTopHble CyOIUMAallMOHHbBIE YCTaHOBKH.

25. Cnoco0bl KpHOTpaHyIMPOBAHUSI.
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Oo0pa3zen 3K3aMeHALIMOHHOT0 O1JIeTa

MUWHHUCTEPCTBO HAYKH U BBICHIET'O OFPA3OBAHHSI POCCUIICKOM OEJNEPALIUN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXKJIEHUE
BBICHIET'O OBPA3OBAHUS

«MOCKOBCKHWH ITOJUTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKU ITOJIUTEX)

@axkynsrer XTub Kadenpa TexHuka HU3KUX TeMIIepaTyp
Jucnunnuna Kpuoxumuveckasi HAHOTEXHOJIOT M
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 mpomexxyTouHO# aTTecTaluu JOMYyCKAalOTCsl TOJBKO CTYJIEHTHI, BBIMOJIHHUBIINE BCE BUIBI
y4ueOHOM paboThl, MpeaycMOTpeHHbIe paboueil nmporpammoi nmo aucuuivinHe «Kpuoxumuyeckas
HAHOTEXHOJIOTHUSD.

HIxanaa
Onucanue
OLICHUBAHMA

BoimonHensl Bce BUABI y4eOHOW pabOThI, MPEIyCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyJeHT JAEMOHCTPUPYET COOTBETCTBHUE 3HAHWMW, YMEHHH, HABBIKOB
NPUBEJCHHBIM B Ta0NMLAX TOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
Otnu4HO 3HAHUSIMH, YMEHUSMH, HaBBIKAMU, TIPUMEHSIET UX B CUTYAIMsIX MOBBIIICHHON
cioxkHoctd. [Ipu 3TOM MOTYT OBITH JOIYNIEHBI HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYAHEHUS MPH aHAJUTUYCCKUX OTEPaIHsiX, IePEHOCe 3HAHUIM
¥ YMEHHIA Ha HOBBIE, HECTAHIapPTHBIEC CHUTYAIIHH.

BoimonHensl Bce BHIBI y4eOHOW paboOThI, MPEIyCMOTPEHHbIE Y4EeOHBIM
wiaHoM. CTyleHT JeMOHCTPHUPYET HEIMOJHOE, MPaBUILHOE COOTBETCTBUE
3HAaHUW, YMEHMI, HABBIKOB NpPHUBEIECHHBIM B TaOJHMIaX IMOKa3zaTeneu, audo
€CJIM TIPU STOM OBLITH TOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIMOKH.

Xoporio

BeimonHensl Bce BUABI y4eOHOW paboOThI, MPEIyCMOTPEHHBIE Y4YeOHBIM
VYnoBnerBopu- |mmaHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHHUH, B KOTOPOM

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

He BrimonHeH oauH miau Oojiee BUAOB yueOHOM pabOThI, IPEIyCMOTPEHHBIX
y4eOHBIM TuIaHOM. CTyZIEHT JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBHE 3HAHUH,
HeynoBneTBopu- | yMEHHH, HABBIKOB TPUBEJACHHBIM B TAOJMIAX IOKAa3aTelNeH, JOMYyCKalTCs

TEJIBHO 3HAYHUTENIBHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHWH, YMEHHUN, HABBIKOB
10 sy TOKa3aTelNel, CTyICHT UCTIBITHIBACT 3HAUYUTEIILHBIC 3aTPYTHCHUS TIPH
OIIEPUPOBAHUY 3HAHUSMU M YMECHUSMHU MPH UX IIEPEHOCE HA HOBBIC CHTYAIIUH.

BrimonHensl Bce BHIBI yueOHOH palOThI, MpPEeayCMOTPEHHBIE YUeOHBIM
w1aHoM. CTyJeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHIl, HaBbIKOB
NPUBEJICHHBIM B Ta0NMIAxX IOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
3auTeHo 3HAHUSAMU, YMEHUSIMHU, HaBbIKAMH, IIPUMEHSET UX B CUTYalUSAX MOBBIIIEHHON
cioxkHoctd. [Ipu 3TOM MOTYT OBITH JOIYIIEHBI HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYJHEHHUS IIPU aHAJTUTUYECKUX ONEpALUAX, IEPEHOCE 3HAHUM
Y YMEHUH Ha HOBBIE, HECTAHAPTHBIC CUTYyalUH.

He BhimonHeH oguH unu Ooniee BUAOB Y4eOHOH pabOThI, MpeayCMOTPEHHBIX
y4eOHBIM TIaHOM. CTYJIEHT JEMOHCTPHUPYET HETOIHOE COOTBETCTBUE 3HAHMIA,
YMEHHI, HABBIKOB MPUBEIACHHBIM B TaOiMIaXx IOKa3aTesei, IOIMyCKalTCs
3HAYUTENbHbIE OMIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHHM, YMEHHI, HaBHIKOB
10 psAy MOKa3aTesiel, CTYEHT UCTIBITHIBAET 3HAUUTENIbHbBIC 3aTPYIHEHUS TIPU

He 3auteno

OIICPHUPOBAHUHN 3HAHUAMHA U YMCHUAMU IIPU UX NIEPCHOCC HA HOBLIC CUTYAllUU.
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