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1. HEJIH OCBOEHMA JUCHHIIVIMHBL

Heneio ocpoeHus AucHANIAnbl «McTopus pasBHTHS HAHOTEXHOJOTHHY ABASEICS HOILYYCHHE
CTYMEHTaMH 3HAHMI 00 HCTOpHM I[OABIEHHA HAHOTEXHOJNOTHH, pazpaborkax B obnactu
HaIOTEXHONOruH B Mupe, PO 1 Bal'V, TeHaeHNUAX M IICPCICKTHRAX pa’BUTHs HAaHOTeXHOJIorH. Ha
MPAKTHYECKHX padoTax CTYOEHTE 3aKPElLIIOT 3HaHH I TEOPETHUECKOTr0 MaTepHana, MONYyYeHHOTO Ha
NEKUHOHHBIX 3aHATHAX, ¥ NPUOOPETAIOT MPAKTHYECKHE HABBIKH I1I0MCKA HH(POPMALKH U THTEPATYPEI,
nyONMYHBIX BBICTYIJICHHH M IIOATOTOBKH TEXHMYECKHX O0030pOB M OTYETOB B obmacTu
HaHOMHIKEHEePIUH.

Samayn:
~ H3YUEHHE HCTOPHYSCKHEX (PaKTOB 110 BO3HUKHOBCHHIO HAHOTEXHOJIOIHH ¥ HAHOMATEPHAIIOB;

- M3YYE€HME TEHACHIHH Pa3sBUTHS HaHOTEXHOA0THH B Mupe, PO, Peruone n Bal'y;
- H3Y9Y€HHE TPYAOB Hay4HbIX Kol PO B o0nactu HAHOTEXHONOTHIL M HAHOKEIKEHEPHH.

2. MECTO JUCHHHJIMHBI B CTPYKTYPE OIIOII

Hucuunmuaa «McTopusa pa3sBUTHS HAHOTEXHONOTHIT» OTHOCHTCH K uactw, (opMupyemoit
yUaCTHUKaM¥ 0Opa3oBaTENbHBIX OTHOIICHHH. J[aHHAd AUCIMIINHHA 10 CBOEMY COIEPIKAHMIO H
JIOTHYECKOMY II0CTPOEHHIO B yuebHOM Mponiecce MOATOTOBKH DAKANABpPA CBA3aHA HEIIOCPEICTBECHHO
C TAKAMP MMCIHHINIHHAMH Kak «BBedcHue B HaHouHxeHepuiow, «ctopus» u ap. CTymeHTHI
HOJGKHEL 3HAaTh OCHOBB!I MATEMaTHKH, (U3KKY, BIA/IETE 3HAHUAMHA B 00NACTH XUMUHK, HMETE HABBIKH
aganusa 1 obobieHns HayuHoll undopmarmu, V3ydenne AaHHOE JUCHMITIMHL HEOOXOOUMO s
BBHIMTOJTHEHXS BBIHTYCKHOI KB MKariHoHHOH paboThL.

3. INTAHUPYEMBIE PE3VJILTATBI OBYUYEHHWSA 11O THCHUATLIHHE
Ilnmanmpyemele pesyibTarhl OOYYeHHS TIO JIUCHMIJIHHE, COOTHECEHHBIE C TIHAHHPYEMBIME
pesyneraramu ocsoeHnd OIOII (koMIeTeHIMAME H HHIHKATOPAMH HOCTHIKEHUS KOMIIETEHIHH)

MopMHpyeMbIe ITnanupyemslc pesynsTaTbl 00yYeHHd N0 ZUCLKIIMHE, B Haumenorative

KOMIIE€TeHLIHH COOTBETCTBHMH C MHAMKATOPOM AOCTHXXCHHS KOMIIETEHLIMH OLIEHOYHOI'D CpefcTBa
(kogm, cogepianue Hunukarop noctiskeBus PesynetaTel 06yueHus 0o
KOMIETEHLIHH) KOMTICTEHLIMH JHCIHTIIHHE
(k00, codepaicanite
UHOUKAMOP

VK-1. Cniocoben
OCYUICCTRAATh
TIOHCK,
KPUTHUECKHUH
aHATH3 1 CHHTE3
MH(pOPMaLIHH,
NPUMEHATD
CHCTEMHETH TTOAXO0T
L1 peHIEHHEA
NOCTABNIEHHELX,
3aja4

VK-1.1. 3uaeT npUALMIEL
cbopa, orbopa u obobuenus
uHpOpMALHH.

¥YK-1.2. ¥MeeT cooTHoCcUTh
DasHOPOAHEIE AB/IEHHUS K
CHCTeMAaTH3HPOBATEH HX B
pamMKax U30paHHBIX BUJIOB
npotheccuoHaNnbHOMH
AEATENLHOCTH.

VK-1.3. Bnageer Hasbikamu
Hay4HOI0 MOKCKa 1
ripakTHyecKoii paborsl ¢
HHOPMAIIUOHHBIMK
HCTOUHHKAMH, METORAMMH
HPHHATHY PeteHUil.

3HaeT npuHUMNE cbopa,
otdopa u obobmeHns
uHbopmanuu B 06nacTH
HCTOPHSA PA3BHTHA
HAHOMHKEHEPHH U
HAHOTEXHOMOTHH,

YMEET COOTHOCHTR
Pa3HOPOHBIE SBIEHUS H
CHCTEME].THBHPDBET[: HX B
pamxax W3bpaHHBIX BHIOB
npodeccHOHANEHOM
JeATEeNEHOCTH.

Braneer Harbikamu
HaYYHOI'O ITOMCKA U
npaxTHHecKok paBoTsl ¢
uHpOpMaLHOHHEIMH
HCTOYHUKaMH B 06acTu
Pa3BHTHS HAHOTCXHOJIOIHH,
METOHAMH [IPHUHSITHS
peIleHIH.

TecToBEIC BOIPOCHI
IlpaxTHio-
OpHEHTHPOBAaHHOS
3ajlaHHe
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YK-5. Cnocoben
BOCTIPHHHMATE
MEIKKYJIBTYPHOE
pasnoobpazue
olliecTBa B
COLHAIIBHO-
MCTOPHUYECKOM,
ITHYECKOM H
¢dunocodorom
KOHTEKCTax

YK-5.1. 3HaeT ocHOBHBIE
xarTeropuu punocodu,
3AKOHBl HCTOPHYECKOTO
pazBUTUS, OCHOBBI
MEXKKYNETYPHOH
KOMMYHHKALHH.

VK-5.2. Vmeer pecT
KOMMyHI’IKﬂI_{HK} c
NpeICTABHTENAME HHBIX
HALMOHAILHOCTEH H
xoHdeccHii ¢ cobnoaeHueM
STHYECKHX U
MEKKYTETYPHBIX HOPM.
VK-5.3. BnageeT HaRbIKaMu
anamra GUI0COPCKIX H
HCTOPHYECKHX (DAKTOR,
OLIEHKH ABNEHUH KyNbTYpbI

SHaeT OCHOBHBIE R3AKOHEI
HCTOPHHECKOTO
PA3BUTHAHAHOTEXHOJOTHi,
OCHOBBI M&KKYNLTYPHOH
KOMMYHMKAI UK
HAHOTEXHONOTHH H
HAHOMIDKSHEPHH.

Ymeer BecTH
KOMMYHHKE[L[HI‘D c
MPEICTABHTENAMH HHBIX
npodeccuii U HAYUHBIX
HaripagieHuH ¢
cobInoaeHHEM 3THYECKHX
HOPM.

BrnageeT HABBIKAMH aHWIM3A
HeTopHuecKuX GaKToR,
OLIEHKH ABIEHHIT
HaHOHHAEHEPHH.

TecToBBIE BONIPOCH!
pakruxo-
OPHEHTHPOBAHHOE
3a71aHme

ITK-2. Criocoben
pazpabarsiBaTh
PEKOMEHAALIHH 110
HCITONL30BAHHIO
PE3YALTATOR
HCCIeNOBaAHHN 0
pea.m,Hom CGK’I‘GPEI
IKOHOMHKH.

FIK-2.1. 3uaer xnacch:
MaTepHasioB H
HAHOCTPYKTYPUPOBAHHBIX
MaTepuaiio u obmacti ux
[IPUMEHEHHS.

TIK-2.2. ¥YMeeT BRINONHATE
HayduHBIE HCCIENORAHHA U
BKCHepHMEHTLI C H3NETHEIMH
U3 HAHOCTPYKTYPHPORAHHEIX
MATEpPHATIOB.

[TK-2.3. Bnageet HaBLIKAMHK
pazpaboTxH pekoMEHNALHH 110
HCTIOAR3OBAHUIO 1E3YIIBTATOR
Hccaenopauui
HAHOCTPYKTYPHPOBAHHBIX
MATEpPHATIOB A PEabHOro
CEKTOPA 3KOHOMHKH.

3Haer ucropuro
BO3HHKHOBEHHS KJIACCOR
MaTePHAIIOR H
HAHOCTPYKTYPHPOBAHHBIX
MaTepHanos u obmacTy ux
NIPMMEHeHNA B HacTodllee
BpeM4.

YmMeer BRIMOTHATE 0630p
HAYYHbIX UCCIEA0RAHKUH 1
DKCTIEPUMEHTOR €
H3IEeAHIMH U3
HaHOCTPYKTYPHPOBaHHBIX
MATEPHAIIOR B
FICTOPHYECKOM aCMEKTE.
Bnageer HaBbIKAMH
pa3paboTKy peKoMeHganuii
M0 HCIOABZOBAHUIO
H3BECTHBIX pE:SyJ'Il:TBTDB
HCCNEI0BaAHMM
HAHOCTPYKTYPHUPORAHHEBIX
MATEPHAIIOB JI19 PEanbHOTO
CEKTOPA 3KOHOMHKH.

TecToRbie BONPOCH!
INpaxTuko-
OPUEHTHPOBaHHOE
sadaHme




4, OBBEM U CTPYKTYPA JTUCHUIITHHBI

TpyaoeMKocTs TUCHMTLNHGT COCTARIET 3 3adeTHEIC eanHAlp], 108 yacon

TeMaTH9ECKHH 1Al
hopma 00yueHnmns — ounas

wn

Haumenopanue TeM W/HIK
PasieNoB/TeM AMCIHIIIMIILL

Cemectp

KontaktHas paborta
obyuatommxes
¢ MefAarorHYecKHM
PAOOTHHKOM

Henens cemectpa

Jexupn
& hopme npaxmuyecko
HOOZOMOBKU

CPII

CamocTosTenbHan
pabota

Dopmbl
TEKYLIEro
KOBTpPOJIA

YCIIEBAEMOCTH,
dopma
IIPOMEXYTOIHOH
aTTeCTaluy
(no cemecmpam)

Pazpnen 1. Heropuueckue
ACHEeKThl BOSHHKHOBENHS
HAHOTEXHOHOTHIH 1
HAHONHIKCHEPHH B Mupe.
1.1. Beenenue, OCHOBHEIE
[IOHATHA H OTIPCASIICHHS B
o61aCTH. HAaBOTEXHONMOrMH 1
HAHOHHKEHEPHH.

1.2. DTansl pazpuTHg

HAHOTEXHOJOTHIH B MUpe U PO,

1.3. OcHOBHEIE TEHIEHLIAM
Pa3BHUTHS HAHOHEXHOOTHIi H
HaHOWHKeHepuH B POD.

| IMpakTruecKkue 3aHSTHS

Peditunr-
koHTponb Nol,
CP1l

Pazpnen 2. Pazutne
HAHOTexHoJorni B PO,
2.1. TlpodeccHoHabHEle
CTaHAapThel B o0nacTu
HAHOHIDKEHEPHH.

2.2. AHanus JOpOXKHBIX KapT H
NepcneKkTHR PazBUTHA
HAHOTEXHONOMH N0 aHaNU3Y
«PocHano».

2.3. AHanu3 npeanpuaTHid
PocHano B peruone.

11

Pefitunr-
KOHTpOAE Ne2,
CPI1

Pazpnen 3. PaspnTHe
Hanorexxosoruii B Bal'y.
3.1. Hayuneie wikonet BI'Y B
06aCTH TANOTEXIIONOTHI,
3.2. Paseutne HOILJ
Hasiorexnonoruun Bal™Vv,
3.2. Tlepcnexuebt passurus
HAHOTEXHOJIOTHA 1
HaHoHmxeHepuu g Bal'V.

12- ] 6 6
18

Peitranr-
KOHTPONL Ne3,
CPIT

Beero 3a 3 cemectp:

18 18

18

27

Ox3ameH {274.)

Hanuupe B pucuunnune KIVKP

Hroro no aucumnaune

18 18

27

Dxzamed (274.)
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Conepxxanne JeKUAOHHBIX 3AHITHIL 110 JHCIHINIMHE

Pazpen 1. Hceropudeckme — AcHeKTLI  BOSNHKHOBEHHS  HAHOTEXHOJIOTHH M
HAHOMHCKEHEPHH B Mupe.

Tema 1.1. Benenne, OCHOBHBIC IIOHNTHS W ONPENENEHHS B OOGNACTH HAHOTCXHONOMWH H
HAHOUHXCHCPHH.

Conepxanme TeMmbl: Uro Takoe «HaHo» [Heoco3HaHHBIE «HAHOTEXHONOTHHY H IIBCTHBIE
crexna. QeliHMan ¥ IPU3EIB K OCBOSHHIO HAHOMHUPA. TaHATYUN M TePMEH «HaHOTexHONOormuy. CTM
1 Habmonenwe HaHo0OBekTOB. HaHoManunynuposanue. YriepoHele HaHOMaTepraibl. KBaHTOBLIE
TOYKH. MeXINCHUITHHAPHOCTE HAHOTEXHONOIME., BO3MOMKHLIE ONACHOCTH HAHOTEXHONOTHH u
TEPCIEKTURBI HIHPOKOMACIITA0HOTO IPUMEHEHHMA.

Tema 1.2. DTans1 pa3suTHA HAHOTEXHONOTHHA B Mupe ¥ PD

Conepxanne Temet: Poab A.DMnmTeitna, Puuapna ®eitmana, Toma HeioMmana, Ansdpena Yo,
Ixona Aprtypa. Hopwo Tamuryum u ero upeanoikeHue BBECTH TEPMMH «HAHOTEXHOJOTHHY.
OrxpeITHE KIIACTEPOB, Ipadena, Gpynepenos, ianoTpy6ok ¥ HAHOBOIOKOH.

Tema 1.3. OcHOBHBIE TEHACHINM PA3BUTH HAHOTEXHONOTHI W HAHOMHKEHEpHH B PO.

Conepkanme temer: [lpunnmmer  (THiel) HaHoTexHosoruit. IlporpamMma «BoenHas
HaHooekrpoHuka Boopyx€rrex Cun Poccumifckoit ®eneparwn Ha nepuox o 2010 rozay.
Qenepancuas uenepad HAyWHO-TeXHHUecKas uporpamma «bccienoBanms u  pa3paBoTKH 110
TMPAOPHTETHEIM HATIPABJICHUAM Pa3sBUTHS Hayku u Texmukd Ha 2002—2006 rozer». Qenepansnas
nesieas nporpamma «HecnepoBanus u paspaboTKH IO NPHOPUTETHLIM HATIPABNECHHAM Da3BHTHA
Hay4YHO-TEXHONOry4eckoro komimnekca Poccwu ma 2007—2012 romei». «IIporpamma passuTHA
HaHouHycTpun B Poccmiickoit ®enepauuu ge 2015 ropa». «Hanorexzonormdeckoe oGIICCTBO
Poccun». Kopnopanus PocHaxro.

Pazpen 2. PasBurne HaHoTexXHo0rHE B PO,

Tema 2.1. IIpodeccroHaNBHEIE CTEHIAPTH B 061CTH HAHOHHKEHEPHH,

Conepxarme Temer:  CrIpykTypa NpodeCCHOHAILHBEIX —CTaHAapToB, TpefoBaHHT K
BRIYCKHAKaM. AKKpeIATanus 00pa3oBaTeNbHBIX IPOrpaMM.

Tema 2.2. Auanus JOpOXHBIX KapT H IEPCHEKTHE PA3BHTHA HAHOTEXHONOHH [0 AHAIM3Y
«PocHano».

Conepxannme Temsi: IlokasaTens M H3MEpeHHME HAHOTEXHONOTHH: OOINAS KOHUCIILHS M
HAlHOHAIBHAS NpaKkTuka. DopcaliT B cepe HAHOTEXHONOTHH: OCHOBHLIE NPHHIUNGI ¥ Tyumas
mpakTyka. JJoopoxHsle KapThl B OTPACcIX: aTOMHBIN SHEProNpPOMBIIIICHHEH KOMIDIGKC, PAKETHO-
KOCMHYECKad TMPOMBIINIEHHOCTE;, aBHACIPOCHMEG; MEAMUMHA; OYNCTKA THTLEBON BOMBL ML
HACEJICHHSL.

Tema 2.3. Ananus npennpustaii PocHano s pernone.

Conepxxanue temer: O630p npeanpusTiit Bnaguvepcexoi obnacty 5 cdepe HAHOTEXHOTOTHIA.
Mewmbpannzetit knacrep. [pegupustust BITK, Henons3yromme HaHOTEXHOIOTHI.

Pazpen 3. Paisurue HanoTexHodaoruit 8 Bary.

Tema 3.1. Hayunsre mconsl BI'Y B 00nacTy HaHOTEXHOMOTHIE.

Comepxanne templ: Hayyras mxona nazepHod Qusuxu u QoroHmky., Hayumas mxoma
Hucras Bopma. Haywmas mKona CTpOMTENLHLIX MarepuanoB. Hayumag IIKOTa MArHUTHBIX W
HOPOIIKOBEIX MATCPHATIOB H ITOKPEITHH.

Tema 3.2. Pazsutue HOL] Hanorexuonoruu Bnl'V.

Conepicanue temsr: Cozmawme HOLI, yupemmrensupie poxymentsl HOIl u monosxenue.
O6opynosame HOLL IMopsgox romycka k oGopynosaHmo.

Tewma 3.3. TlepcnexTuBb: pa3sBUTHS HAHOTEXHOIOIHH ¥ HaHoukereprH B Bal'Y.

Copepxanve Templ: Jlasepuas wmukpo u HasoMomuukauws mopepxnoctd. Jazepwmo-
THOPYHEIE TEXHOIOTHH. Y ITICPOHBIE MaTepuaiibl. HaHOCTPYKTY PUpPOBAHHbIE TOKPHITHIL
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Coneprxanpe NpaKTHYECKMX 3AHATHI 10 IHCIHIIAMNE

Pazzen 1. HMcropuyeckme acmexrsl  BOIHHKHOBEHMS  HAHOTEXHOJOTMH W
HAHOMHCKEHEPHH B MEpe.

Tema 1.1. Brejenne, OCHOBHBIE TOHATHA M OUPCACICHHS B OONACTH HAHOTEXHOIOrHH H
HAHOMHKEHEPHH.

Conepxanve npaktvuecknmx 3amsTéil: OCHOBHbIE HPHHIMIBL (THIB) HAHOTCXHONOHE:
«CHH3Y — BBEPX» U (CBEPXY- BHU3.

Tema 1.2. Drane! pasBUTHA HAHOTEXHOJOTHH B MUpE 1 P®.

Copeprranne npaktuyeckux saustuii: Hoberesckue raypeara B 061aCTH HAHOTEXHOIOI’IL.

Tema 1.3. OcHOBHEIE TEHACHIMM PA3BHTHSL HAHOTEXHONOIHH U HAHOMHKEHCPHH B PO,

Comepixanne npakTudyeckuX 3aHaTmit: JlaTel BakHeHWIMX OTKpBITMHE B OONACTH
HaHOTEXHOJIOTHH.

Paznen 2. Pazeurre wanoTexnoaoryii B Po.

Tema 2.1. llpodeccronansHele craumapThl B 061acTH HaHOHHKEHEPHH,

Conepranne npaxraucckux sarituii: 0630p xoMuetenuuii 0GpasoBaTeNEHOMH NpOrpaMMEl
28.03.02.

Tema 2.2. Anamus JOPOXHBIX KapT M TEPCHeKTHB DAsBUTHS HAHOTEXHONOWH 10 aHAJIU3Y
«PocHauo».

Conepixanne LIPAKTHYECKUX 3aHATHH: Anamu3 JOpOXHOH KapThl (0
HaHOCTPYKTYPHPOBAHHEIX TOKPRITHIA.

Tema 2.3. Ananus opepnpustrit PocHaro B pernone.

Couepxanne mpaxTedeckux 3samsruit: O630p NPOIYKUME B O6IACTH HAHOTEXHOTOIHIA
TIpENIPUSTHI peruoHa.

Paspes 3. Pazsurne nanorexanoxoruii 8 Bal'V.

Tema 3.1. Haygnste wikone: BI'Y B 06nacTi HAHOTEXHONOTHIA

CoaepxaHue NPaKTAYECKAX 3aHATHI: 3HAKOMCTBO C MyOMHMKAIMAME HAYYHEIX TIKOT IO
xadempe TMC.

Tema 3.2. Pazgutie HOIL] Hanotexuonoruu Bal™VY.

Conepxanue npakTHYeCKHX 3aHsTu#: QOPMHPOBAHHE 3asBKH HA Jonyck K o0opyHoBaHHIO
HOLL.

Tema 3.3, ITepCrieKTHBEL Pa3BUTHA HAHOTCXHOJIOTHA M HaHOMWKeHepHy B Bal'V.

Cozepxanue npaKTH4eCKX 3aHATHi: JlasepHas ablisiius U ee BO3MOKHOCTH.

3. OHEHOYHBIE CPE/ICTBA JIUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOH ATTECTAUUM 110 UTOTAM OCBOEHHS AACHHIIIUHBI
H YYEBHO-METO/IMYECKOE OBECTIEYEHHE CAMOCTOSITEJHbHOM PABOTHI
CTYIEHTOB

5.1. Texkymmii KOHTPOJIB YeeBAEMOCTH
Boupocn! 115 nposefenns pelitunr-kontpos Nel
1. OBopynoBanme — 3o,
2. HaHOTeXHOJIOrHH — 9T0.
3. YTo npencTannsroT HOHOOOBEKTHL.
4. Kiracenduxanus HanooGopyacsaHusl,
5. Kakoe obopynosanye HOAXOIUT [T HAHOOGBEKTOB.
6. Buaer o6opyroBanust U1 Noiy9cHNS HAHOOOHEKTOBR.
7. Texuonoruaeckde NPOLECCH TONYUCHHS HAHOOGEEKTOB.
§. JlazepHoe o6opynoranue.
9. Buns! naseproro obopynoparwus i 06paboTKU HAHOOGHEKTOR.
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10. CniekTp NpaKkTHIECKOro TIPAMEHEH M JTa3ePHOTO HAHO0O0PYA0BaAHMS.
11. XapaxTeprcTHKH 1a3epHOTO 06OPYHOBaHUS U1 00pabOoTKH HaHOOOHEKTOR.

Bonpoce! 118 npoBeeHAs pedTHHI-KOHTpoas Ne2
1. PasnoBuTHOCTH 0BOPYIOBAHHS /1A MONYYCHHS HAHONOPOLIKOB,
2. Bujp1 oSopynoBanust /15 HAHECEHHS MOTOKEK.
3. Buysr obopynoBaHKs Ui BAHECEHHS HAHOCTPYKTYPHPOBAHHBIX HOKPEITHIA.
4. Biapl HaHOLIOPOIIKOB.
5. BuAr HAHOCTPYKTYPHPOBAHHBIX IOKPRITHI,
6. XapakrepucTUKH 060pyR0BaHHS I HAHECEHHUS HAHOCTPYKTYPUPOBAHHBIX TOKPHITHIA.
7. XapakTepHCTHKH 000pYNOBAHUS IJIsl HAHECEHHS IOLIOKEK.,
8. XapaxTepucTukn 060pyA0BaHUS /TS TONYYCHHS HAHOIOPOIIKOE.

Bonpoce! aas npopegennn peiituar-koarpois Ne3
1. Bt ©3MEpHTEIBHOI0 000Dy A0BaHKUSA HAROOOHEKTOB.
2. XapakTeprcTHiH 060pYAOBAHMS [ U3MEPCHMS HAHOOGEEKTOB,
3. PasnoBupgEOCTE 000PYNOBAKUS [T M3MEPEHHS HAHOOOHEKTOR.
4. TexruecKHe XapaKTEPHCTHKH CKAHHPYIOLIHX 30H0BLIX MUKPOCKOTIOB.
5. OcHOBHBIE XapaKTEPUCTHKA aHATHIATOPOB PA3MEPOR JACTHIL.
6. IlorpelNHOCTD ¥ HEONPCACICHHOCTE HAHOU3MEPEHHI.
7. ABTOMaTH3HPOBAHHEIE HAMEPUTENRHEIC KOMIUIEKCE! HAHO0OBEKTOB.

5.2. TlpoMe:kyTOUHAS ATTECTAIHS IIO HTOIAM OCBOCHHMS UCHUIITHHEL
Bompocs! k 3K3aMeHy
1. OcHOBHbIE TEPMUHEI ¥ ONPeIelieHns HAHOTCXHOJIOTHIECKOIo IIPOM3BOCTRA.

2. O6opypnoBanue s HAHOTEXHONOTHH (KnaccHukaiys, OCHOBEEIE THIIB M 0COGEHHOCTH).

3. CranapTsl N0 060pPYAOBAHMIO YHCTEIX HOMELIEHHH A7 HAHOTEXHONOTHHA.
4, YucTple NTPOH3BOACTBEHHBIE TTOMEIEHHS.

5. YCTaHOBKH JI/IE HAHCCCHHUS BAKYYMHBIX YIIPOUHSAIOIMX NOKPHITHH,

6. YCTaHOBKH JIA IONYYEHK ST HAHOTPYOOK H HAHOBOJIOKOH.

7. YCTaHOBKH VI MEXaHOAKTHBALMH DOPOIIKOBBIX MaTepHATOB.

8. YcTaHOBKHM A1 JTa3epHON MUKPO ¥ HAHOMOAH(UKALHN IOBEPXHOCTH.
9. JlazepHEEle KOMILIEKCE] A/ 3aKATKH.

10. YeraHoBKH CENEKTUBHOTO JIA3CPHOIO CIIEKAHMUS.

11. IIpeccrl ropsuero H30CTaTHYECKOTO MPECCOBAHMA.

12. MensHuUE! IApoBkIC.

13. YcranoBka Ui IpOCeWBAHUS TTOPOIIKOB.

14. Yeranosku g nonydenus PVD-NOKpHITHIA,

14. Yeranoskn ang nonydeHust CVD-110KpEITHIL.

15. Xapaxrepuctuky 060pyIoBaHHs UL HAHECEHNS HAHOCTPYKTYPHPOBAHHBIX HOKPHITHIA.

16. Basel n3aMepuTensHOro 060py10Basus HAHOOOHLEKTOB.

17. Texnuueckne XapaKTepHCTHKY CKAHUPYIONIHX 30H{OBBIX MEKPOCKOIIOB.,

18. OcHOBHEIE XapPaKTEPHUCTHKH aHAJIH3aTOPOB PA3MEPOB JaCTHII,

19. ABTOMaTH3HPOBAHHEIE H3MEPHUTENBHAIE KOMILICKCH HaHOOOBEKTOB.

20. XapaKrepuCTUKa ABTOMATH3HPORAHHBIX H3AMEPUTENBBIX KOMIUICKCOB HAHOOOBEKTOB,

5.3. CamocTonarensHas pabora 0lyyanmerocs.
TeMbI st caMOCTOATENEHOM paboTEl CTYIEHTOB:
1. Cample mUTHpYeMEIe YUCHEIC B 001ACTH HAHOTEXHOIOTHH
2. Camble LUTHPYeMbIC YUeHEBie B obiacTy HaHoTexHonorni BV
3. O630p xypranoB B 00j1aCTH HAHOTCXHOJIOPHHA [T0 KBAHTHIIAM
4. Peinok nanorexHosoruit 8 PO
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5. Pemox HaroTexHonoruit 8 Erpone (Mupe, Azuu)

6. Menose3oBanue yraepoiHbIX HaHOTPYOOK

@onJl OUEHOYHEIX MAaTepHANOB

(BOM)

Janies

TIPOBCACHUA arrccranyuy YPOBHA

cOPMHPOBAHHOCTH KOMICTCHIMH O0YYalIipxcsd IO JUCIUIUIMHE O(QOpMISETCS OTHEeNhEERM

JOKYMEHTOM.

6. VYAEBHO-METOAHYECKOE 1 HHOOPMAIIMOHHOE OBECIIEYEHHUE
AUCHUITJIMHBL

6.1. KuuroobecnedeHHoeTs

HaumeHosanue InTepatypsl: aBTOP, Ha3BaHKE, BHA
M3/laHHs, U30aTEeIbCTBO

Tog
H3HAHHA

KHHWTOOBECIIEYEHHOCTD

Hannuyue B 2sekTpoHHOM kaTanore 35C

OcHOBHAaA NHTEpaTYpa

1. MuKpoCTpYKTYpEI, HAHOCTPYKTYPHI U
TMPOJIHHAMHYCCKHE HEYCTOWIHBOCTH,
WHAYIHPOBAHHEIC 1a3€PHBIM H3IIyYCHHEM Ha
TIOBEPXHOCTH TBEPABIX Tem: MoHorpagus / C. M.
Apaxensd [4 ap.]; Bragumupckuii rocyapcTBeHHbII
yuugepeunter (Bal'Y). — Brnagumup : Bragumupcokuit
rocynapcrseHnsiii yaueepeurtet (Bal'Y), 2010 —
144 c. .— ISBN 978-5-9984-0094-0.

2010

hitp://e.lib.vlsu.ru/bitstream/1 23456789/
3067/1/00698.pdf

2. [Tomyvenne TOHKHX NJICHOK PeaKTHEHBIM
MAarHeTPOHHEIM PaclblNeHHEM [ 3neKTpOHHEIR
pecype] / bepnun B.B., Cefinman JLA. - M.:
Texuocepa, 2014,

2014

http://www .studentlibrary ru/book/ISBN
9785948363691 html|

3. Apakensnu C. M., Tpokower B, I',, Abpamon JI. B,
Kyuepux A, O. JIazeproe HAHOCTPYKTYPHPORAHUE
MaTepHaros ;| METOABI peanH3allii M JMArHOCTHKH :
yuebHoe mocobue, 2010,

2010

http:/fe.lib.visu.n: 80/handle/123456789/

2105

4. "Texnonorus 1 obopyaoBanue nasepHoOi
ofpaCoTky: METOX. YKasaHua K j1ab. paboTtam no
kypey "Texnonorus naseproii oOpabotkn”, B 2 4. Y.
2 [Onextponnslii pecype] / B.M. ®eaopos, H.A.
CmupHoOBa. - M.: M3n-8o MI'TY mM. H. 3. Baymana,
2014,

2014

http://www.studentlibrary. ni/book/ISBN
9785703838310.html

JononHuTrensHas 1uTeparypa

1. benses, U.B. Uudopmainionsslii karanor
COBPEMEHHOTO SKCIEPHMEHTATLHOTO 060opyaoBanmA
H Hay4HbIX HpHOOpPOB Ha ase Hay4HO-
00pa3oBaTENBHBIX OPraHW2aLIMIA W BELYLIMX
npennpuatui Boagumupexoit obnactis / U. B,
bensen, B. A. Keuun, I'. A. Imagkuii; — Bragumup:
Baagumupcekuii roc. ynueepcHteT uM. Al u
H.T'.Cronerospix (Bnl'Y), 2011. 44 ¢.

2011

http://e.lib.visu.ru/bitstreany/ 123456789/
2993/1/00588.pdf

2. Moposos B. B., Ceicoes D.I1. Haunotexnonoruu s
KEpaMUKe: MOHOrpaQHs B 2-X 4acTax [DnexTpoHHLIA
pecype]. U.1. Hanowactuus 2010 - 276 ¢. U.2:
Hanonsienku, HaHONOKPEITHA, HaHOMEMGpaHsbI,
HAHOTPYOKH, HAHOCTEPKHY, HaHoposonoka, 2011 —
167 c. 2011.

2011

http://e.lib.visu.ru:80/handle/123456789/
2226.

http://e lib.visu.ru:80/handle/123456789/
2487

6.2, Ilepuonnyeckne H3ganus
1. XKypran BAK «Hanonmxenepus».




2. Xypran BAK «Poccufickue HAHOTEXHONOTHI.

6.3. Hutepuer-pecypcenl

hitp://www.portalnano.ru/ http://www.ru-tech.ru/pub/nano
http://www.ntsr.info/ hitp://www.nanotech ru/
http://www.nanonewsnet.ru/ http://mano-info.ry/
hitp://www.rusnanoforum.ru/ http:/f'www.iacnano.ru/
hitp://www.nanometer.ru/ http://www.nanoprom.net/

YaefHO-MeTOAHIECKIE HINAHHHA

1. XKnaros A.B. Mertoanueckue ykasaHWs K IpakTHUecKUM paboram 1o mucnumiuse «Hceropus
Pa3BUTHA HAHOTCXHOJIOTHH» I cTylerToB Hampasiaeaus 28.03.02 [Dnextpounsrit pecype] / coct.
XKnanos A.B.; Bnax. roc. ya-1. TMC - Bragumup, 2021. - Joctyn u3s kopnoparusgoii cetu Baly. -
Pesxum moctyna: http:/cs.cdo.visurw/

2. Knanor A.B. MeroguuecKkiuc peKOMEHIZAUMH K BLITOJIHEHMIO CAMOCTOATENBHONH paboTHl 1o
mucupnaage «Vctoprs pasBHTHS HAHOTEXHONOTHE» HONA CTYHeHTOB HanpasicHus 28.03.02
[Snexrposnsi pecype| / cocr. XKaanos A.B.; Bnaa. roc. yu-1. TMC - Bramumup, 2021. - Hoctyn u3
kopniopatusHoi ceTu Bal'Y. - PexxuyM moctyna: http://cs.cdo.vlsu ru/

3. Xaanos A.B. Ouenouneie cpencrpa o aucimmmune «Mctopus pa3sBUTHA HAHOTEXHONOIHITy [l
cTynentor Hanpagienns 28.03.02 [Dnextponnsli pecype] / coct. XKaanor A.B.; Bnan. roe. yE-T.
TMC - Baamamup, 2021. - Joctyn w3 xopmopatusHoii cetm Binl'Y. - Pexum mocTyna:
http://cs.cdo.vlsu.ru/

Ilepevens pecypcos HHPOPMALHOHHO-TEJEKOMMYHHKAUHOHHO0A cetn « AuTepHery,
HeoOX0AMMBIX /IS OCBOCHUA AMCUMNJIHHBI

1) Ilopran Ilentp mucrannmonHOro o6ydeHua Bnl'Y [anexrpodssii pecype] / - Pesxum gocryna:
http://cs.cdo.vlsu.ru/

2) Paspen oduuuanssoro cafita Bal'V, comepaamuit onucaewe 00pa3oBaTeN-HOW MMPOTPAMMED
[2nekTponustii pecype] / - Pexmum mocryma: O6pasopatensras nporpamma OGpasoBaTenbHas
nporpamma 28.03.02 «Hanonmxenepusi» hitp://op.visu.rw/index.php?id=169

7. MATEPHAJNBHO-TEXHUYECKOE OBECHEYEHUE JUCITAIIINHBI

B kavecTRe MaTepHaNBHO-TEXHHYECKOrQ OOCCICUCHHMS  IHMCHMIUIMHEL  YKA3LIBAETCH
HeoOxoxuMoe Ui OOYYEHHMS INHIEH3MOHHOE MporpaMmuoe obecnedcHHii, 060pyHoBaHue,
JEMOHCTPAUHOHHEIE [IPHOOPEI, MYJILTHMEIHIHBIE CPELCTBA, yueOHble QUABMEI, TPEHAKEPE], KapTh,
IJTaKaThl, HarIHEIE TOCOOHA; TpeOOoBAHNA K AYTUTOPUAM ~ KOMIBHOTEPHBIE KIACCHl, CIELHEAILHO
000pyYIOBAHHEIC AYAUTOPHUH H J1ab0paTOPHH 4 T.1

Iepeuens ncmons3yeMoro 0BOpY IOBAHH:

ayl. 235-2, «JIaGopaTopast :RH3HEHHOT0 MHKJIA NPOAYKNHNY, KOIMMYECTRO CTYACHICCKHX MECT
— 15, mmowmanes 52 M* , ocHAleHUE: KOMIBIOTEPHBLA wiace ¢ 15 paGounmn cramuusimu Athlon 64
3000+ u Core 2 Quad, ¢ BeXomoM B Internet, Ha KOTOPBIX YCTAHOBICHO IHLCH3KOHHOE
nporpammuoe obecueucHue: maremarrueckue naxerol Mathcad 14, MATLAB R14, cepeepuas
cragnua PDM Windchill 8.0, CAD/CAM/CAE-cucrema Pro/ENGINEER Wildfire 4 (sxmouas
Pro/MECHANICA), KOMIIAC 3D v.10, DEFORM 3D, QFORM 3D, MoldFlow MPIL -
BosmoxxrocTs ymanennoro pocryna k cynepdBM CKHUEO-Monomax (4,7 T®nonc)- (ayn.417-2) ¢
YCTaHOBIICHHBIMH TIAKETaMH JUIA MmapannensHbix Berurcnerndi ANSYS v.11 (Academic Research),
ANSYS Mechanical HPC, ANSYS CFD HPC, mynbtamMenuiinoe ofopyzosanue.




8. OBECHEYEHHE OBPA30BATEJIbBHOI' O TIPOUECCA JJI51 JIUIL C OB3

8.1. Yuebno-meTonueckne MmocoOMst st JAHU ¢ OrPAHHYEHHBIMM  BO3MOKHOCTIMH
300POBLS

Y4eOHO-METOMYECKHE MaTepHanbl I CaMOCTOATENLHOW ¥ ayIHTOpHOH  paborsl
OOyYaromuXCs W3 YMCAA MHBATHAOB IPEOCTABISIOTCS B (OpMax, ajaOTHPOBAHHBIX K
OTPAHKMYIECHHAM UX 37I0POBBA U BOCUPHATAL HH(OPMAITHH.

ALt AL ¢ HapylIeHHAMY 3pEHUS:

— B (hopMe NMEKTPOHHOI'C HOKYMEHTA,

— B 11e4aTHOH (hopMe yBeMHYEHHEIM IPHPTOM.

JUTs L ¢ HapyLUCHHAMHE CllyXa:

— B (hopMe dNEKTPOHHOTO AOKYMEHTA;

— B 11e3aTHOH Qopume.

Jlitst J141L ¢ HAPYMERHAMH OHOPHO-BUATATEIBHOTO AMAapaTa:

— B (hopMe 3IIEKTPOHHOTO AOKYMEHTA;

— B [TewaTHOI opme.

8.2. MarepnansHo-TeXHHYeCKO€e ofecmeuenye AuCIMIIMHEI Auia jan ¢ OB3

Ocpoenne mucimmunsr munaMd ¢ OB3  ocyIlecTBISIETCs ¢ MCIONB30BAHHEM CpeaCTB
06yueHns 00LIero K CICHHaBHOI0 Ha3HAYeHHUS.

Ilpy oOy4eHHHM CTYJGHTOB C HADYLICHHSMH ClIyXa [PEXYCMOTPEHO UCIOTE30BAHHE
3BYKOYCHIIMBAIOWICH AllapaTyphl, MYJLTHMEIHHHEIX CPEACTE M HPYIMX TEXHHYECKHX CPEICTB
npuema-niepenaun yueOuoH HHbOpMalUmH B ZOCTYNHEIX (QOpMax Ul CTYNEHTOB C HAPYIIEHMSMH
ciyxa, MOCHJIBHOH cHCTeMBI OOY4YeHHS JUisi CTYOGHTOB ¢ MHBAIHAHOCTHIO, [IOPTATHBHOM
HHIYKOIMOHHOH CHCTEeMbl. Y4ueOHad ayIHTOPHHA, B KOTOpOM 00ydaloTcs CTYAEHTHI ¢ HAPYIICHHEM
ciIyxa, 0BopyJoBaHa KOMNBIOTEPHON TEXHMKON, ayMMOTEXHHKON, BUIEO-TEXHMKOH, 3NEKTPOHHOM
JTOCKOW, MYThTHMENHHHOR CHCTEMOI.

[Ipy o6yuyeHwn CTYIEHTOB C HAPYUICHUSMH 3DCHHS LPEAYCMOTPEHO HCIONB30BAHME B
TIEKIHOHHBIX U y4e0HBIX ayIUTOPHSX BO3MOXKHOCTH MPOCMOTPA YNATCHHEIX OOBEKTOB (HApUMEp,
TEKCTAa HA JOCKE HIM Ciaijia Ha SKpaHe) NpH IOMOIUY BHJIEO YBENWYHTENEH AT YAANCHHOTO
pOCMOTpA.

ITpn oby4enun cTyNCHTOB ¢ HAPYLICHUSIMH OIOPHO-JBUTATENBHOIO AMIAPATA ACTIONB3YIOTCS
albTCPHATHBHBIE YCTPOMCTBA BBOMA HMHAOPMAIMH M JPYIHE TCXHHYECKHE CPEJICTBA TIpHEMa-
nepefady y4eOHOH uHoOpMauuu B AOCTYNHLIX GopMax Jmg CTYASHTOB ¢ HAPYIICHHSMH ONOPHO-
ABHCATENBLHOTO allapara, MOOHIBHON CHCTEMBI 06ydeH s 1UIs JIofel ¢ HHBATHAHOCTHIO.

8.3. Tpebopannsa k oy oueHounsIX cpeacTs Aas auy ¢ OB3

it CTymeHTOB ¢ OTPAHWYEHHEIMH  BO3MOXHOCTAME  3J0POBBS
JOTOIHUTENBHBIE ONIEHOYHBIE CPE/ICTBA, lIepedeHb KOTOPEIX YikasaH B Tabmune 1.

Tabnuua 1 — JlononsuTeNbHbBIE CPEACTRBA OLCHEBAHMS IS CTYACHTOB ¢ HHBATMAHOCTEIO

[IpelyCMOTPEHEI

Buapt
CPEACTR

Kareropuu
CTY/ICHTOR

JAOIIOTHHTEIBHBIX OOEHOYHbIX (DOI}M bl KOHTpOIH H

pesyneTaToB obydeHus

QUEHKH

C napymeHuaMH
cryXa

Tectel, nHCEMeHHbBIE JabopaTOPHEIE
PaBoTel, BONMPOCE! K 3a4ETY, KOHTPOILHbIE
paboTel

IMpeumyuecTBEHHO MHCLMEHHAS
NPOBEpPKA

C HapymIeHHAMH Cobecemoranue 10 BoNpocaM K sk3ameny, | IIpeHMyliecTBeHHO YCTHAA [POBEPKa

3peHns

0olpoc ne TEpMKHaM

{(MHAHBHIYANLHO)

C HapymeHRAMHK
OLOpHO-
JABHIATENIBHOTO

Pewlenne QUCTAHUMOHEEIX TECTOB,
KOKTPOABHBIE PABOTLL, MHCLMEHHEIE
nafopaTopHble, CAMOCTOATENBHELS

ITpeumyiiecTReRHG
JUCTAHUHOHHEBIMH METOIAMH
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anmapara paboTEl, BONPOCH! K IK3aMEHY

C orpanmyennaMu | TeCTbl, MECHMEHEEIE hnabopaTopHele, [IpenMymecTeHHO NpOBEpKa

no CaMOCTONTENLHEBIE PabOTEI, BOMPOCH! K METOAAMH, HCXOA H3 COCTONHHEA
OBIEMENNINHCKHM | 3K3aMEHY, KOHTPONBHEIE PaboThl, YCTHBIE 00YYAIOIErocs Ha MOMEHT NIPOBEPKH
TIOKA3aHUAM DTBETE!

8.4. MeTonuueckue peKoMeHJAIMH 10  OHEHOYHBLIM cpeAcTBAM A JHE ¢
OTPAHHYCHHBIMH BO3MOKHOCTAMH 30POBLH

Hist crynentor ¢ OB3 mpegycmarpuBaercs NOCTYIHAS dopma TIpesocTaBieHH 3anaHMil
OIEHOYHBIX CPEACTB, 4 AMEHHO:

* B nlevaTHol (opme;

* B ICYaTHOH dopMe ¢ yBemmueHHbIM MpH(TOM;

* B pOpMeE NICKTPOHHOTO JOKYMEHTA;

* METOJOM YTEHHS aCCHCTCHTOM 3aJaHus BCIYX;

* IPENOCTABIICHUE 3a/[aUA C HCIONB30BAHACM CYPACIIEPEBOIA.

Crynentam ¢ RHBaJIMIHOCTHIO YBEAMYHBACTCS BPEMsi HA HOArOTOBKY OTBETOR Ha KOHTPOJBHEIE
BOTIPOCHI.

M TakuX CTYNCHTOB NpeiycMaTpUBaeTCs NOCTYHHAA dopmMa mpenocTaBIeHKHs OTBETOB HA
3aJAHNUS, 8 HMEHHO:

— IIMCBMEHHO Ha Oymare;

— Ha0Op OTBETOR HA KOMTIBIOTEPE;

— Habop OTRETOB C HCHOIB30BAHHEM YCIYI' ACCHCTEHTA;

— IPEICTABIEHHE OTBETOB YCTHO.

Ilporenypa  OLEHHBAHHMA  pe3yNbTATOB  OOYUEHWS  HHBANMZOB 110  JTHCHMIIHHE
IpEyCMAaTPHBAET MPeIoCTaBjieHie HHPOpMAIHH B (opMax, agallTHPOBAHHBIX K OTPAHHIEHUAM HX
3/I0POBES M BOCHPHATUS HHGOPMaLHy;

JUis AT ¢ HApyIUCHUSIMH 3PEHHES:

— B hopMe 3JIEKTPORHOTO TOKYMEHTE,

~ B IIEHATHOH (OPME YBEIHICHHBIM IIPHQTOM.

s TEI ¢ HapyIeHuIMy cilyxa;

— B (bopMe TEKTPOHHOTO JOKYMEHTA;

— B [I€YaTHOH dopme,

Jinst I ¢ HapyLIEHUSAMHA OIOPHO-IBUIATENEHOTO ATITAPATA;

— B )OpMeE DIEKTPOHHOTO AOKYMEHTA;

— B IleyatHoit popme.




Pabouyro nporpamMmy cocTaBul )/Q#Wd’ﬁ AL kTH AU

4
(PUO, DOMKHOCTb, NOANHCE) (/
e 1l EH 0
2 & -

Penensenr (npeactaBuTeNnb padboToaaTens):
I'enepanensiit qupexkrop OO0 "HTL] Kommosut”
K.T.H., JOLEHT

ITporpamma paccMoTpeHa # 0100peHa Ha 3aceaHuH Kadeaps! « TexHonorus
TITpotokom No 7 ot 3/ AL 462 r0na
3aseayromuii kadeapoii (Trvzos B8 4.7 4 poopicor

(®@HO, noanuce) /

Pabouas nmporpamMma paccMoTpeHa U oj00peHa

Ha 3aceaHny y9eOHO-MeTOANYECKOH KOMUCCHM HanpaBiieHus 28.03.02 «HaHOHH}KCl-IepHH))
IlporokonNe 7/ ot 27 8P AGLY rona

Ipencenarens komucenn /00304 A j 4T H PODECCOL ANA]

2
(PHO. 101KHOCTD, NOATNCH) /

JIMCT HEPEYTBEPAK/IEHUA
PABOYEN ITPOTPAMMBI JINCIATLINHBI

Pabouas nporpamma ogo0Opena Ha yueOHblIii roj

[Iporokon 3acenanus xadeaps Ne oT roja

3aseayromui kadenpoit

Paboyas nporpamma oj100peHa Ha yueOHbIi roj

ITporokon 3acenanus xadgeapnr No oT roja

3asenyromuit kadeapoii

Pabouas nmporpamMma ogoOpena Ha yueOHBIi ron

ITporokon 3acenanus kageaps: Ne 0T roja

3apeayromuii Kadeapoit




