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

K ocHOBHBLIM HeJsM OCBOCHUA AUCIUITIIINHBI «KpnongnquKaﬂ HAHOTEXHOJIOIus»
CJIEZTyeT OTHECTH:

— U3y4YCHHE COBPEMEHHBIX KPHOXUMHUECKUX METOAOB TIOJTYYCHUSI HAHOMATEPHAJIOB;

— pacueT, TPOCKTHPOBAaHHWE, ammaparypHoe O(GOpMIICHHE CIIOCOOOB TONYYCHHUS HAHO- H
TEPMOJIAOMIILHBIX MATCPHAIIOB.

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

— INOJYUYCHUC MPEACTABIICHUSA O COBPCMCHHBIX JOCTUKCHUAX HH3KOT6MHepaTypHOﬁ TCXHHUKHU
B o0Onactu p83pa6OTKI/I BBICOKOB(I)(l)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.

OOyuenne mo jguciuminHe «KpuoxumMuueckas HAHOTEXHOJOTHS» HAMpaBJIEHO Ha
(dbopMupOBaHUE y 00YJAFOIIUXCS CIEAYIOMNX KOMITETESHITHI:

Koa n HaumeHnoBanue NHauKaTopbl 10CTHAKEHUS] KOMIIETEeHI[UH
KOMITeTEeHIUI
VYK-1. Cnocoben ocymectBisats | UYK-1.1. Amnanmsupyer mnpoOIeMHYI0 CHTyalHi0 Kak
KPUTHYECKHIA aHaau3 | CUCTEMY, OCYLIECTBISCT €€ NEKOMIIO3UIMIO U OIpeleseT

CBSI3M MEXJY €€ COCTABJIAIOILINMHU.
NYK-1.2. Onpenenser mpOTUBOPEYMBOCTh W TPOOEIBI B
uHpOpMaLIUK, HEOOXOOUMON sl peUleHus MpoOIeMHON
: N CUTYalluH, a TaKXKe KPUTUYECKH OLECHUBACT PEJIEBAHTHOCTD
ACUCTBAM UCIIOJIb3YEMBIX HH()OPMAIIMOHHBIX HCTOYHHUKOB.

NYK-1.3. Pa3zpabarbiBaeT u coepkaTeIbHO apryMEHTUPYET

npoOJeMHBIX  CHTyallMd  Ha
OCHOBE CHCTEMHOIO IIOAXO0AA,
BbIpa0aTHIBATH CTpaTETHUIo

CTpaTCTur0 PCUICHUA HpO6J’I€MHOI71 CUTyallMhd Ha OCHOBC
CUCTCMHOI'0O U MCKIUCHUILNIMHAPHOTO IMIOAXOAOB € YUYCTOM
OLCHKHM CYHICCTBYIOIIUX PUCKOB U BO3MOJKHOCTEH UX
MHWHUMU3AIIHH.

[IK-2 - roroBHOCTs ucnoab3oBarh | MIIK- 2.1 3naer mpukiagHble KOMIIBIOTEPHBIE IPOTPAMMBI JIS
NPHUKIIATHOE ¥ CIICNHATH3HPOBAaHHOE | PA3PAOOTKU TEXHUYECKON JOKYMEHTALUU U CO3aHHs
Mpe3eHTalni

UIIK-2.2 YMeeT npuMeHATh IPOrpaMMHBIE CpEACTBa 0OLIETo U
CHEUUAIBHOI0 Ha3HAYCHUS I UHTEIUICKTYaJIbHOH 00paboTKu
MOJIYYEHHBIX JAHHBIX U IU(POBOrO MOJAETUPOBAHUS MTyTEH UX
MIPUMEHEHUS

UIIK-2.3 VYmeer mNpUMEHATh NpPOrpamMMbl JONOJHEHHOHM U
BUPTYaJbHOM peaJbHOCTH ISl IAapajieqbHOro  nupoBOro
MPOEKTUPOBAHUS M3IETUS N0 TEMATHKE M MOJEINPOBAHUS IyTei
€ro pa3paboTKU ¥ U3TOTOBJICHUS

IporpaMMHOC obecrieueHue

2. MecTO TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlucuuniamHa OTHOCUTCA K  4YacTH, (QOPMUPYEMOM y4YaCTHHKAMH 0Opa30BaTeIbHBIX
oTHomeHu’ 6s1oka 1 «JlucuuminHbl (MOTyIIH)».



COJIepXKATEIHbHO-METOUYECKH CO cleayronumu auciumimaamu OOIT:

I[I/ICI_[I/IHJ'II/IHa «KpI/IOXI/IMI/ILIeCKaH HaHOTCXHOJIOT U

— ((TeOpeTI/I‘IeCKI/Ie OCHOBBEI KpHOFCHHOfI TCXHUKHN»

— ((HepCHGKTI/IBLI Pa3BUTHUA HU3KOTECMIICPATYPHBIX CUCTEM U YCTAHOBOK).

3. CrtpykTypa u coaepkaHue JUCHMILIMHBI

B3aMMOCBs3aHa JJOTUYECKH

u

OO61as Tpy40€MKOCTh AUCLUIUIMHBI COCTaBIsAeT 4 3aueTHbIX(€) enuHul(bl) (144 yaca (oB)).

3.1 Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTH

(mo hopmam oOydeHUS)

3.1.1. Ounas dhopma oOydeHHst

Ne . KounuecTBO CeMecTpbl
. Bua y4yeOHoii padboThI YACOB >
1 | AyautopHble 3aHATHSA 32 32
B Tom umcne:
1.1 | Jlexknun 16 16
1.2 | CemuHapcKue/IPaKTUUECKUE 3aHITHS 16 16
1.3 | JJabopaTopHble 3aHTHS
2 | CamocTosiTesqbHasi pabora 112 112
B Tom umcne:
2.1 | IIpopaboTka JEKIIMOHHOTO MaTepuaa 56 56
2.2 | IloaroroBka Kk ceMuHapam 56 56
2.3 | IlogroToBka K 1abopaTOpHBIM paboTam
3 | IpomexyTouHas aTTecTanus
3adet/nud.3auer/7K3aMeH IK3aMeH
Hroro 144 144
3.2 Temaruyeckuii JIaH U3yYeHUS THCIUTIHHBI
(mo popmam 0OydeHus)
3.2.1. Ounas dpopma oOyueHus
1. BBenenue, onpeneiaeHus U MOHITHS «HAHOTEXHOIOTHSI.
2. CocTosiHHE U OCHOBHBIE MTPOOJIEMBI KPHOTPaHYJIUPOBAHUS KUAKO(PAZHBIX CHCTEM.
3. BnusiHue Ha KOHEYHOE Ka4eCTBO IEJIEBOT0 MPOAYKTA MapaMeTPOB 3aMOPAKUBAHHSL.
4. OcCHOBHBIE Y3IIbI KPHUOTPAHYJSTOPOB, OCHOBHBIE TMPHUHIUIBI HU3KOTEMIIEPATypHOU
KPUCTAILTU3AIUH.

5. CrpykTypHu3alusi TEXHOJOTHYECKOTO Ipolecca IMONyYeHUS KPHOTPAHYN XKHUIKO(Da3HBIX

CHCTEM NPU MHOTO(AKTOPHOM TpeOOBaHUN Ka4eCTBA HA OCHOBE CHCTEMHOT'O aHAIIN3A.
6. IIpouecc oxnaxxaeHUs JeTALIeH Kaluld B aTMOC(epe MapoB )KUJKOT0 KPUOTEHHOIO areHTa.

7. HpOIICCC 3aMOpaXuBaHUs KallCJIb )KUJAKOCTHU PA3JIMYHOI'O AMaMCTpa B XJIaJarcHrax.

8. AmmapaTypHO-TeXHOJIOTrn4ecKoe opopMieHuE CyOITUMaIMOHHBIX TTPOIIECCOB.

9. ATTecraiysg HaHOMAaTEPHAJIOB M OXpaHa OKPYKaOIEN CPebl.




n/n

Pazneanl/TeMbl
JTUCHUILINHBI

TpynoeMKoCTb, 4ac

AynuTopHasi padoTa

5
z
o o o g =)
) E E - é g g 5 <
I = o Q= SIS g a =5
2 S &2 E S E 5 2 g
2 g = EE s & 5 o S s
0 EE 3 s €& Qo =
= S50 89 S o S
o o s == =
O E = = S
1. BBenenue, onpeieaeHus U MOHITUS 8 1 7
«HAHOTEXHOJOTHUS.
2. CocTosiHAE U OCHOBHBIC TIPOOIIEMEI 8 1 7
KpUOTPAHYJINPOBAHUS KUIKOPAZHBIX
CHUCTEM.
3. BnusiHue Ha KOHEYHOE KauecTBO 12 2 10
LIEJIEBOTO MPOAYKTa MapaMeTPOB
3aMOpPaKUBAHWSL.
4. OCHOBHBIE Y3JIbl KPHOTPAHYJISITOPOB, 14 2 12
OCHOBHBIE TIPUHIIUITBI
HU3KOTEMIEepaTypHOH KPUCTaTN3aIlNH.
5. CTpyKTypH3anusa TEXHOJIOTHYECKOTO 14 2 12
TIpolecca MoJiydeHus: KpHorpaHyl
XKHUAKO(DA3HBIX CUCTEM TIPH
MHOT0()aKTOPHOM TPeOOBaHHH KauecTBa
Ha OCHOBE CHCTEMHOTO aHaJIH3a.
6. [Ipouecc oxnaxaenus gersauieit karmm B | 30 2 8 20
aTMocdepe mapoB KHUIKOTO KPHOTEHHOTO
areHra.
7. Ilpouecc 3aMOpaXUBaHUs Kallelb 30 2 8 20
KUJKOCTH Pa3IMdHOTO JUaMeTpa B
XJIaJareHTax
8. AmnmapaTypHO-TEXHOJIOTHUYECKOE 14 2 12
odopmiteHre CyOTMMaOHHBIX
MIPOLIECCOB.
9. ATrecrarus HaHOMAaTEPUAIOB U OXpaHa 14 2 12
OKpY>KafoIel cpepl.
Hroro | 144 16 16 112




3.3 Conep:xkanue TUCUMIIJIMHBI

1. BBenenue, onpeneneHus U NOHATHS «HAHOTEXHOJIOTHUSD.

2. CocTosiHHE U OCHOBHBIE MPOOJIEMBI KPHOTPaHYJIUPOBAHUS KUAKO(PAZHBIX CHCTEM.

3. Biusinue Ha KOHEYHOE KaueCTBO LIEJIEBOT0O MPOIYyKTa NapaMeTPOB 3aMOPAKUBAHMUS.

4. OcHOBHBIE Y3JIbI KpHUOTPAHYJSATOPOB, OCHOBHBIE MPUHIMIBI HU3KOTEMIIEPAaTypHOU
KpUCTAJUIM3AIUH.

5. CrpykTypuzalus TEXHOJIOTHYECKOTrO Ipolecca MOMyYeHUs KPUOTPAHYN KHUIKO(DA3HBIX
CUCTEM IPU MHOTO(PAKTOPHOM TpeOOBaHMH Ka4eCTBa HA OCHOBE CHCTEMHOTO aHAN3a.

6. [Tpouecc oxyaxaeHus JeTsIel Kaluli B aTMOc(epe NapoB KHUJIKOI0 KpUOTEHHOTO areHTa.

7. Ilpouecc 3amopaXxMBaHUsI Kalellb KUIKOCTH Pa3IMYHOIoO JUaMeTpa B XJalareHTax.

8. AnmaparypHO-TeXHOJIOTHYECKOe 0hopMIIeHHE CYyOIMMAIIMOHHBIX TIPOIIECCOB.

9. ATTecranusi HAHOMaTEpPUAIOB M OXpaHa OKPY>KAIOIICH CPeIbI.

3.4 TemaTuka CeMMHAPCKHUX/MPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/mpakTHUECKUE 3aHATHS

[S—

Hpouecc OXJIAXKOCHUS JICTAIICH KaIlJId B aTMocq)epe MapoB KXUAKOTO KPUOT'CHHOT'O arcHTa.
2. HpOHCCC 3aMOpPAXXUBAHUA KAIlCJIb ) KUAKOCTU Pa3JINIHOr0 JUuaMeTpa B Xj1adarCHrax

3.4.2. JJabopaTopHbI€ 3aHATUS

HET

3.5 TemaTuka KypcOBbIX IPOECKTOB (KYpPCOBBIX padoT)

HET

4. Y4eOHO-MeTOAMYECKOE 1 MH(OPMALIMOHHOE O0eclevyeHue

4.1 HopmatuBHbie 1oKyMeHTHI 1 I'OCThI

1. TOCT 33662.4-2015 (ISO 5149-4:2014) XonoauabHbIE CUCTEMBI U TEIUIOBHIE HACOCHI.
TpeOGoBanusi 0e30macHOCTH M OXpaHbl OKpyXkaromiei cpenbl. Yacte 4. Dkcmryaranus,
TEXHUUYECKOEe OOCIyXMBaHHe, PeMOHT U BoccTaHoBieHue [Tekct]. - Beex. 2017-07-01. -
M. : T'occranpapt Poccun: U3n-Bo crangapros, 2016.

4.2  OcHoBHas JuTEpaTypa

1. Kopotkui, 1. A. Teopus u pacueT KpHOT€HHBIX CUCTEM : yueOHoe nocodue / 1. A.
Kopotknii. — Kemeposo : Keml'VY, 2022. — 166 c. — ISBN 978-5-8353-2918-2. — TexkcrT :
ANIEKTPOHHBIN // JIaHb : 3nekTpoHHO-OnbnnoTeunas cucrema. — URL:
https://e.lanbook.com/book/290588(nara obpamenus: 20.08.2023). — Pexum noctymna: amns
aBTOPH3. MOJIb30BATEIICH.



https://e.lanbook.com/book/290588

2. YcoB, A. B. AkTyanbHbIe POOJIEMBI U IEPCTICKTUBBI PA3BUTHSI HU3KOTEMIIEpaTypPHOU
TEXHUKH : yueOHoe nocobue / A. B. YcoB. — Kemeposo : KemI'Y, 2020. — 136 c. — ISBN 978-5-
8353-2675-4. — Texkcr : anekTpoHHbIH // JlaHb : 35ekTpoHHO-OnbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/162592 (mara obpamenus: 18.08.2023). — Pexum noctymna: ass
aBTOPH3. MOJIb30BATEIICH.

4.3 JlonmoJHUTeJbHAA JUTEPATYPaA
HECT

4.4 DaekTpoHHBbIE 00pPa30BaTeIbHbIE PECyPChI
1. Kpuoxumudeckass HAHOTEXHOJIOTUS

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

4.5 JluueH3uoHHOe MW  CBOOOJHO  pacHpocTpaHsieMOe  MPOrpaMMHOe
ol0ecmeyenue
HET

4.6 CoBpemeHnHble npodeccuoHaIbHbIE 0a3bl JAHHBIX U HH(OPMaLHOHHBbIE
CIPaBOYHbIE CHCTEMbI
HECT

5. MarepuajibHO-TEXHHYECKOE O0ecledeHue

JlexumoHHbIE W TpaKTHYECKHE 3aHATHS U JlabopaTopHble pabOThl MPOBOASATCS B
CIIeIIMATTM3UPOBAHHBIX ayauTOpHsaX kadeapbl AB2214 u AB2103, oCHAIIEHHBIX COOTBETCTBYIOITUM
UCIBITATEIbHBIM CTEHJI0BBIM 000pYyA0BaHUEM, TUIAKATAMU, HATYPHBIMH 00pa3liaMu y3JI0B, JAeTanei
MaIIHH.

IIpu xadenpe paboTaeT KOHCYJBTAIlMOHHO-BBIYMCIUTENbHBIN Kiacc AB2209  mns
CaMOCTOSTENIbHOW pPalOThl, OCHAIIECHHBIH KOMIBIOTEPAMU C COOTBETCTBYIOLIUM PACUETHBIM H
rpauuecKuM MporpaMMHBIM 00€CIIeYeHUEM.

6. MeToauveckue peKOMeHIALUN

6.1 MeToanuyeckne peKOMeHIANNH JIsl MPENOAABATEIS 10 OPraHU3AIUH
o0yueHus

OcCHOBHBIM TPeOOBAaHUEM K MPETNOIABAHUIO TUCIUTUIHHEI SBIISICTCS TBOPUYCCKUH, TIPOOIEMHO-
JINAJIOTOBBIM TIOAXO0/, TO3BOJISIONINI TMOBBICUTH WHTEPEC CTYACHTOB K COJIEPKaHUIO y4eOHOTO
Marepuania.

OcHoBHas GopMa M3yYEHUS W 3aKPEIUICHUs 3HAHWUW IO ITOW MUCUUIUIMHE — JICKIIMOHHAS,
nabopatopHas M npakTuueckas. [IpenonaBarenb AOMKEH MOCIENOBATENbHO BBIUUTATh CTYIEHTaM
pAl JIEKIUA, B XOJE€ KOTOPBIX CJIEAYET COCPEAOTOYUTh BHUMAHHE HA KIIIOUYEBBIX MOMEHTAX


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

KOHKPETHOI'O TEOPEeTHYECKOro MaTepuaja, a TakKe OpraHu30BaTh IPOBEJECHHE MNPAKTHUYECKUX
3aHATHUM TakuM 00pa3oM, 4YTOObI AKTMBM3MPOBATH MBIIUIEHUE CTYAEHTOB, CTHUMYJHUPOBATh
CaMOCTOSITEJIbHOE M3BJICYEHHE UMM HEOOXOIuMON HHGpOpMalMU W3 Pa3IMYHBIX HCTOYHHUKOB,
CPaBHUTENBHBI aHaJIM3 METOJOB pEIIEHUH, COMOCTaBICHHE TOIYYEHHBIX pe3yJbTaToB,
(GOpMYIMPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IJISJI0OB HA MHOTHE CIIOPHBIE IPOOIEMBI.

OcHOBY yueOHBIX 3aHATHH IO JUCLHMIUIMHE COCTABIAIOT JieKuuMu. B mpouecce oOyueHHs
CTYZICHTOB HCIIOJIb3YIOTCSI pa3iIMuHble BUbl YUEOHBIX 3aHATHH (2yTUTOPHBIX U BHEAYJUTOPHBIX):
JIEKIMH, CEMUHAPCKUE 3aHATHSA, JabopaTopHbIe pabOThl KOHCYIbTalMU U T.A. Ha nepBom 3aHATHUN
10 JAHHOM y4eOHOH TUCHMIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYJEHTOB C MOPSAIKOM €€ U3Yy4eHus,
PacKpBITh MECTO M POJIb TUCHMIUIMHBI B CUCTEME HayK, €€ MPAaKTUYEeCKOe 3HAuEHHUE, JIOBECTU 10
CTYZCHTOB TpeOoBaHuUs KadeaApbl, OTBETUTH HA BOIPOCHI.

B xone NeKIMOHHOTO 3aHATHS MpernojaBareib JOJKEH Ha3BaTh TeMy, y4eOHbIE BOIPOCHI,
03HAKOMUTH CTYJICHTOB C IIEPEYHEM OCHOBHOM M JIOTIOJTHUTEIHHOM JIUTEPATyPhI 110 TEME 3aHSTHS.

Bo BCcTynuTesnbHON 4acTH JIEKIMM O0OOCHOBATh MECTO M POJb U3y4aeMOW TEMbI B yueOHOMU
JTUCLUIUIMHE, PAcKphITh €€ NpaKTU4YecKoe 3HaueHue. Ecnu uuTaercs He mepBast JIEKIUs, TO
HEOOXOIMMO YBS3aTh €€ TeMy C NpeAbyaylled, He Hapymas JOTMKH H3JI0KEHUS y4eOHOTO
Matepuaina. JIeKIuio cieayer HauuHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KPyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1e OyIyT pacCMOTpPEHBI.

B OCHOBHOW 4dacTH JIEKIHMM CJEIyeT pacKphiTh COAEp)KaHHEe Y4YeOHBIX BOIPOCOB,
aKIEHTUPOBAaTh BHHMAaHHE CTYJCHTOB Ha OCHOBHBIX KaTETOPHSX, SIBICHHSIX M IpoIeccax,
0COOEHHOCTSIX MX MPOTEKaHUs. PacKphIBaTh CYNTHOCTh U COACPIKAHUE PA3IUYHBIX TOUYCK 3PCHUS U
HAyYHBIX IIOJXOJIOB K OOBSICHEHWIO TeX WM WHBIX SBICHHA © mporeccoB. Cremyer
apryMEHTHPOBAaHO OOOCHOBaTh COOCTBEHHYIO HO3MILHUIO IO CIOPHBIM TEOPETUYECKUM BOIIPOCAM.
[TpuBoauTe mpuMepsl. 3agaBaTh MO XOLy M3JIOKEHMs JIEKIHMOHHOI'O MaTepHaja pUTOPHUYECKHUE
BONPOCHl M CaMOMY JaBaTh HAa HUX OTBET. OJTO CIOCOOCTBYET aKTHUBHU3ALMM MBICIMTEIBHOM
JeSATEIbHOCTH CTYIEHTOB, IOBBIIIEHUIO MX BHHMMAaHUS M HMHTEpeca K MaTepualy JIEKLUH, ee
conepxanuto. IlpenonaBaTens A0KEH PYKOBOAUTh pabOTON CTYIEHTOB MO KOHCIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTtepHasna, MOJ4epKUBaTh HEOOXOAMMOCTb OTPaKEHHs B KOHCIEKTaX OCHOBHBIX
HOJIOKEHUH U3yyaeMol TeMbl, 0000 BbIIENSISI KATErOpUIHHBIN anmnapar.

B 3axmounTenbHON yacTy JeKIMKU HeoO0XoIuMo c(hopMyIHpOBaTh OOIIKME BBIBOABI 110 TEME,
pacKphIBAaIOIIUE COJACpPKaHUE BCEX BOMNPOCOB, IOCTABIEHHBIX B JieKUUU. OOBABUTH IUIaH
OUYEPEHOI0 CEMUHApCKOTO WM JabOpaTOPHOIO 3aHATHSA, JaTh KpaTKUe PEKOMEHJAIMU IO
MOJATOTOBKE CTYJEHTOB K CEeMHMHApy WM JiaboparopHoi pabore. OmnpenenuTh MECTO U BpeMs
KOHCYJIbTAI[MH CTY/ACHTaM, I0>KEJIaBIIUM BBICTYIIUTh HAa CEMUHApE C JOKJIaJaMHu U pedepaTaMu 1o
aKTyaJbHBIM BOIIPOCAM OOCYk/1a€MON TEMBI.

Lesb IpakTUYECKUX U JIAOOPATOPHBIX 3aHATHH - 00ECIIEUUTh KOHTPOJIb YCBOCHHS y4eOHOTO
MaTepHuaia CTyJeHTaMH, PacCHIMpPEHUE U YIriyOJleHue 3HAaHUM, MOJTY4YeHHBIX UMM Ha JICKIHUAX U B
X0l€ CcaMOCTOSTEeNbHOM paboTel. IloBeimieHne S((EKTUBHOCTH MPAKTUYECKUX — 3aHATHHA
JOCTUTAaeTCsl MOCPEICTBOM CO3JaHUSI TBOPYECKOW OOCTAHOBKHM, pacIoJlararolieil CTYAEHTOB K
BBICKa3bIBAHUIO COOCTBEHHBIX B3IUIAJIOB M CYKICHHH MO 0OCYXJAaeMBIM BOIIPOCAM, XKEIAHUIO Y
CTYZICHTOB ITOPadOTaTh y JOCKH IPU PEIICHNH 3a/1a4.

[Tocne KaxAOTro JEKIMOHHOTO, Ja0OpPAaTOPHOTO W TPAKTUYECKOTO 3aHATHS CHenaTh
COOTBETCTBYIOIIYIO 3alMCh B JKypHAJIaX ydeTa MOCENIaeMOCTH 3aHSATHH CTyJEHTaMH, BBISICHUTH Y
CTapOCT YYEOHBIX TPYIIT MPUIUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATHAX. [IpOBOMUTH IrpyNIIOBBIC U
WH/IMBUIYyaIbHBIE KOHCYJBTAIIMNA CTYAEHTOB 110 BOIPOCAM, BOSHUKAIOIINM y CTYACHTOB B XOJI€ X
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MOJATOTOBKU K TEKYIIEH U MPOMEXYTOUYHOM aTTecTalliy MO y4eOHOM TUCIUIUINHE, PEKOMEHI0BaTh
B ITOMOIIIb Y4eOHbIE U JpyTrue MaTepuabl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

6.2 MeTozmqecxne YKazaHusd 1Jist oﬁyqamumxca 10 OCBOCHHUIO TUCIMIIJINHBI

CamocrosarenbHass paboTa SBISETCS OJHUM W3 BUAOB TOJyuyeHHs 0Opa3oBaHUS
00y4aromyMuUCs U HalpaBJIeHa Ha:
® U3y4YEHHME TEOPETHUECKOTO MarepHasa, MOAr0TOBKA K JIEKIIMOHHBIM,CEMUHAPCKUM
(MpaKkTUYECKUM) 3aHATUIM
® TOArOTOBKAa K TECTUPOBAHUIO C HCIHOJIb30BaHHEM 0O0IIe00pa30BaTEIBHOTO
nopTana.

CamocrosiTenbHasi paboTa CTYIEHTOB TMPENCTaBIsAeT COOOM BaKHEHIee 3BEHO YyueOHOTO
nporecca, 0Oe3 TMpaBUIBHONW OpTraHU3alM KOTOPOro OOydYarommicss HEe MOXKET OBITh
BBICOKOKBATN()UITUPOBAHHBIM BBIITYCKHHUKOM.

CTyneHT NOJKeH NMOMHUTh, YTO HAYMHATh CaMOCTOSITENIbHBIE 3aHATUS CIEAYyeT C IEepBOro
CeMeCTpa U MPOBOJUTH UX PErysipHO. OueHb BaKHO MPUIIOKUTH MAKCUMYM YCHJIUHM, BOJIU, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJTHOW HArpy3KOM C TIEPBOTO JIHS.

Kaxxaplif cTyeHT JMOJKeH caM IUIaHUPOBAaTh CBOIO CaMOCTOSITENbHYIO PaldoTy, UCXOAS U3
CBOMX BO3MOKHOCTEH M MHPUOPUTETOB. DTO CTUMYJIHPYET BBINOJIHEHHE padOThI, co3laeT Oojee
CIOKOMHYI0 00CTaHOBKY, YTO B UTOT€ MOJIOKHUTEIBHO CKa3bIBA€TCA HA YCBOEHUH MaTepHaia.

Baxxno moiHee ydyecTb 00CTOSTENbCTBA CBOEH PalOTHI, YACHUTH, UTO SBJSETCS IJIaBHBIM Ha
JTAHHOM JTare, Kakyl IMOCIEeI0BaTeIbHOCTh pabOThl BHIOpATh, YTOOBI BBHIMOJIHUTH €€ JIy4lle U C
HAaUMEHBIIUMHU 3aTpaTaMHi BPEMEHHU U SHEPTUH.

Jlis mI0J0TBOPHOM pabOThl HEMAalOBa)KHOE 3HAUYEHHE UMEET OOCTaHOBKA, OpTraHM3allus
pabouero mecta. HyxHO 10oOUTBHCS, 4TOOBI MeCTO PabOTHl MO BO3MOXKHOCTU OBLIO MOCTOSIHHBIM.
PaboTta Ha MpUBBIYHOM MeCTe JienaeT ee Ooyiee MIoA0TBOPHOM. [IpogyKTHBHOCTE pabOTHI 3aBUCUT
OT MPaBWJIBHOTO YEPEJOBaHUS TpyAa M oTAbixa. [lo3ToMy Kaxkable yac WM JABa CIEAyeT JAeaThb
nepepeiB Ha 10-15 mMuHYyT. BBIXOAHBIE AHH IIydIlle TOCBSITHTH AKTUBHOMY OTIBIXY, 3aHSATHIM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEKEM BO3IyXe U T.1. Jlaxe nepexItodeHre ¢ OHOTO BUAA YMCTBEHHON
paboThI Ha IPYTON MOXKET CITY>KUTh AKTUBHBIM OTIBIXOM.

CTyneHT JOKeH IIOMHHUTh, YTO B IHporecce OOy4YeHHMS Ba)KHEHIIYI0O pOJIb HUIpaer
camocTosTeNbHas paboTa ¢ KHUroi. Hayuntecst paboTaTh ¢ KHUroi — BaXKHEHIIIas 3a/jaua CTy/IeHTa.
be3 aToro HaBbika OyJeT 4Ype3BbIUANHO TPYJHO HM3y4aTh NPOTPAMMHBIA Marepuans, ¥ MHOTO
BpeMeHH OyIeT IOTpavYeHO HepalMoHaIbHO. PaboTa ¢ KHUTOH CKIIa(bIBacTCS U3 YMEHUS I000paTh
HEOOXOMMBbIE KHUTH, Pa300paThCsi B HHUX, 3aKOHCIIEKTUPOBATh, BHIOpPATh TJIABHOE, YCBOUTH H
NPUMEHHUTD Ha MPaKTHKE.

7. ®oHJ OLICHOYHBIX CPEICTB
7.1 Meroabl KOHTPOJISI M OLICHUBAHUS Pe3y/JIbTATOB 00y4YeHHUs

Jlo naTel MpoBeACHUS MPOMEKYTOYHON aTTECTAllUU CTYICHT JOJIKEH BBIITOIHUTH BCE pabOTHI,
MpelyCMOTPEHHBIE HACTOSIIEH pabouelt mporpaMMoOi TUCITUTLINHBL.
[Tepeuens 00s3aTeTBHBIX Pa0OT, BHIMOIHIEMBIX B TEUCHHE CEMECTpa
* VYCTHBIH ompoc, codece1oBaHue
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® TectupoBanue

7.2 IlIkajga 1 KpUTEpPUM OLEHUBAHUSA Pe3yJbTATOB 00yUeHUsI

Pe3ynbTaThl 00ydeHus: OICHUBAIOTCS 10 OaIbHOM IIKale, OalIbl HAYHUCISIOTCS CTYACHTY TI0
pe3yJibTaTaM BBIIIOJHEHUS 0053aTeNLHBIX PadoT.

Ouenka KoauuecTBo 0a/1710B
OTJINYHO ot 81 mo 100
XOPOIIO ot 61 1o 80
YIOBJIETBOPUTEIHHO ot 41 1o 60
HEYJIOBJIETBOPUTEIHHO 40 u meHee

7.3 OueHo4Hble cpeaACTBA

7.3.1. Texyumii KOHTPOJIb
TeMbl 1J151 yCTHBIX ONIPOCOB

. Ou3MUecKre OCHOBHI ITpoIecca CyOIIMMAIIMOHHOTO 00€3BOKUBAHHS.
. CyOnuManuoHHbIe YCTAaHOBKH KOJUIEKTOPHOTO THIIA.

. [Iporiecc kprorpaHy ITMPOBaHUS KaK eIWHAS CUCTEMA.

. Cybnumaninonnoe o0e3BokuBanue. Gusndeckre OCHOBBI MpoIiecca.
. CHcTeMbl KOHTPOJIS TIpoIiecca CyOIUMaMOHHOTO TUTIA.

. AntmapatypHoe opopMIIeHHE TTpoIiecca KPHOTPaHyJINPOBAHHUSL.

~N O\ D W N =

. CybnumannonHoe 00e3BoxkMBaHue. B3aMOCBS3b TEXHOJIOIMUYECKOTO PEXUMA.

8. YcTraHOBKHM CyOJIMMAI[MOHHOTO 00€3BOKMBAaHUSA. Y CTAaHOBKH JIAOOPATOPHOTO THUIA MaJIOH
HPOU3BOIUTENLHOCTH.

9. Knnaccuduxkaiyst OCHOBHBIX TUIIOB KPHOTI'PAHYJISITOPOB.

10. KpuorpanynupoBaHue U HAaHOTEXHOJIOTHUH.

11. CBs13p BbIOOpa 37€MEHTOB CyOIMMAIIMOHHBIX YCTAHOBOK B 3aBHCHMOCTH OT IapaMeTpOB
LIEJIEBOTO IIPOJYKTA.

12. KpuorpanyinpoBaHue UMMEPCUOHHOTO TUIIA.

13. Kproxumuueckass HAaHOTEXHOJIOTUSI.

14.Cxembl METOI0OB HU3KOTEMIIEPATYPHOT'O KPUOTPaHYJIUPOBAHUS.

15. OcHOBHBIE JIEMEHTHI CYOIMMALMOHHBIX YCTAHOBOK.

16. AnmmapaTtypHoe o opMIIeHHE MPoliecca KPHOTPaHy IMPOBAHUSI.

17. icnonp3oBaHUE OXJIAXKIECHUS U 3aMOPAKUBAHUS B Pa3/INYHBIX TEXHOJIOTHUSX.

18. Knaccuduxanus cyOImMamoHHBIX yCTaHOBOK.

19. OcHOBHBIE OJOKH U CUCTEMBI YCTAHOBOK CYOJIMMAIIMOHHOTO 00€3BOKUBAHUS.

20. Onpenenenrne THTEHCUBHOCTH U MPOJIOJIKUTEIbHOCTH 3aMOPAKUBAHUS U OXJIAXKICHMSL.

21. YcTaHOBKH CyOIMMAIMOHHOTO 00€3BOKUBAHUS CPETHEN TPOU3BOAUTEIILHOCTH.



12

22. Ilpouiecc kpuorpaHyJUpOBaHUS KakK €IMHAs CUCTEMA.

23. Ponp BOAbl B OMOJOTMYECKMX CHCTEMax IPH HCIOJIB30BAHUU HU3KOTEMIIEPATYPHBIX
TEXHOJIOTH.

24. KonnekTopHble CyOIuMalMOHHbIC YCTaHOBKH.

25. CriocoObl KpUOTPaHYIHPOBAHUS.

Tembl noKI210B

1. CybnumanmoHHoe 00€3BOKHMBAaHME, KaK CHOCOO 00€3BOKMBAaHUS MHUKPOOHMOIOTHYECKUX
CYCIICH3UU.

2. CyOnumanuoHHoe 00€3BOKHMBAaHHE, Kak CrIoco0 00€3BOKMBAHUS OPraHUYECKHUX
CYCIICH3UM.

3. CyOnumanuoHHOe 00€3BOXKHMBaHME, KaK CIOCO0 00€3BOKMBAHUS HEOPTaHUYECKUX
CYCIICH3UM.

4. KpuorpaHy1MpoBaHHUE, KaK CII0cO0 3aMOpakKUBaHUSI MUKPOOHOJIOTHUECKUX CYCIIEH3UH.

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

6. KpuorpanynupoBanue, kak crioco0 3aMOpakuBaHMsI HEOPTaHUIECKUX CYCIICH3UH.

7. CybnuManmoHHOe 00€3B0KMBaHUE MEUIIMHCKUX MTPETapaToB.

8. CybnumanoHHoe 00€3B0KUBAHNE MUIIEBBIX TPOTYKTOB.

IIpumep TecTOBOIrO 3a1aHUS.

1. B Kakux eqUHHUIIAX U3MEPEHMS BBIPAKAETCS IUIOTHOCTD 3aMOPAKUBAEMOTO ITPOTyKTa?
=Kkr/m3

~M3/Kr

~M3

~Kr/mM2

2. BepHOo 1M YyTBepKIEHHE, UYTO PaOOTOCIOCOOHOCTh M HAAEKHOCTh KPUOTCHHOTO
000pyIOBaHHUs B 3HAUUTENILHON CTENIEHH ONpeAeseTcs KOHCTPYKLIMOHHBIMU MaTepragaMu?

=Bepno

~Hesepno

3. Korza 6bu1 cUHTE3UpOBaH NEpBbIi HpeoH?
~B 1910 ronax
=B 1930 ronax
~B 1950 romax
~B 1970 romax

7.3.2. [IpomexxyTo4Has aTTeCTalus

[TpomesxyTouHas aTTecTanys ooy4Jaronuxcs B GopMe 3K3aMeHa MPOBOAUTCS IO Pe3yIbTaTaM
BBITIOJTHEHUSI BCEX BUAOB Y4YeOHOH palOOThI, MPEeIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCLUIUIMHE (MOJYJI0), IPU 3TOM YUUTBIBAIOTCS PE3yIbTAaThl TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTH B
TedeHne cemectpa. OIEeHKa CTENEeHHU IOCTHKEHHs OOYy4arolIMMHCS IJIaHUPYEMbIX pe3ybTaToOB
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0o0y4eHus1 MO JUCHUIIIMHE (MOAYJII0) TMPOBOAMUTCS TPEMOJaBaTeiieM, BEIYIIUM 3aHITHSI I10
JUCIHUTITNHE (MOIYJII0) METOJOM 3KCIIEPTHOM OlleHKH. [1o uToraM nmpomMeXyTO4HOM aTTeCTAlMH 110
JTUCIUTIINHE (MOJIYJIIO) BBICTABIICTCS OIEHKA «OTIUYHOY, «XOPOIIOY», «yAOBICTBOPUTEIHHOY» HIIH
«HEYJIOBJICTBOPUTEILHO.

IIpumepHBIe BOMPOCHI K IK3aMeHY
. @u3MyUecKue OCHOBBI ITpoIecca CyOIMMalMOHHOTO 00€3BOKUBAHMUS.
. CyOnmMannoHHble yCTaHOBKH KOJJIEKTOPHOI'O THIIA.
. IIponiecc kprorpaHy IMpOBaHUs KaK eMHasi CUCTEMA.
. Cybnumanmonnoe o0e3BokuBanue. @U3NUECKUE OCHOBBI ITpoIiecca.
. CucteMbl KOHTpPOJIA Ipoliecca CyOIMMallMOHHOTO TUTIA.
. AnmmapatypHoe opopMIIeHHE TTpoliecca KPUOTPaHyInPOBAHUSL.

~N N L AW N

. Cybnumannonnoe 00e3BokuBaHue. B3aMOCBS3b TEXHOJIOTHYECKOTO PEKUMA.

8. YcTaHOBKHM CyOJIMMAIIMOHHOTO 00€3BOKMBAaHUS. Y CTaHOBKH JIAOOPATOPHOTO THIA MAJIOH
IIPOU3BOJUTEIILHOCTH.

9. Kimaccudukaryst OCHOBHBIX TUTIOB KPHOTPAHYJISITOPOB.

10. KpuorpanynupoBaHue U HaHOTEXHOJIOTHH.

11. Ces3p BbIOOpa 3J1€MEHTOB CyOIMMALMOHHBIX YCTAHOBOK B 3aBUCUMOCTH OT IapaMETPOB
L[EJIEBOTO IIPOIYKTA.

12. KprorpaHnynipoBaHre HIMMEPCHOHHOIO THUIIA.

13. Kpnoxumudeckass HaHOTEXHOJIOTHS.

14.CxeMbl METOI0B HU3KOTEMIIEPATyPHOI'O KPUOTPAHYIUPOBAHMSL.

15. OcHOBHBIE 3JIEMEHTHI CyOIUMAIMOHHBIX YCTAaHOBOK.

16. AnmmapaTtypHoe ogopMiIeHHE TTpoliecca KpUOTPaHyITUPOBAHHUS.

17. Ucionp3oBaHUE OXJIAXKACHUSA U 3aMOPAXKUBAHUS B PA3JINYHBIX TEXHOJIOTHUAX.

18. Knaccudukanus cyOIMMaiMOHHBIX YCTaHOBOK.

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

20. Onpenenenne THTEHCUBHOCTH U MTPOJIOJDKUTEIBHOCTH 3AMOPAKUBAHUS U OXJIAKICHMS.

21. YcTaHoBKH CyOJIMMAIIMOHHOTO 00€3BOKUBAHMS CPEIHEN TPOU3BOIUTENLHOCTH.

22. IIponecc KpuorpaHyJIupOBaHus Kak €IMHasi CUCTEMA.

23. Ponp BOAbI B OMOJOTMUECKHX CHCTEMax IpPHU HCIOJb30BAaHUM HHU3KOTEMIIEpaTypHbIX
TEXHOJIOTUH.

24. KonnexkTopHble CyOIMMAallMOHHbBIE YCTaHOBKH.

25. Cnoco0bl KpHOTpaHyIMPOBAHUS.
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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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