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Pabouyto mporpammy coctaBui(u):
IIpodeccop, nouenr, a.¢.-m.H. ['peisynosa H.H.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenensb, Qamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 11aHa
HarpaBJeHusi TNOATOTOBKM (crneuuanbHocTh) 22.03.01 MarepuanoBeieHue W TEXHOJOTHUH
MaTepHuasoB

Cpok neiicTBus padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTMH, MaTEpPUAJIOBEICHUE U MEXAHHKA)

(mpotoxon 3acemanust Ne 2 ot «31» aBrycra 2022 r.)



1. Ilesb ocBOECHMS TUCHUIITTHHBI
Llenb 0CBOCHMS TUCHMIUIMHBI — ()OPMHPOBAHUE TPEACTABICHUN O COBPEMEHHOM COCTOSIHUU
pa3BUTHSI HAHOTEXHOJIOTUH B CTpaHE U 3a pyOeKOM M MEPCIEKTUBBI BHEIPEHUSI HAHOTEXHOJIOTUIl B
pEaIbHBII CEKTOP SKOHOMUKH (MALIMHOCTPOUTEIBHYIO OTPACIIb).

2. Mecto aucuuminnsl B ctpykrype OIIOII BO

JIMCUMIUTMHBL ¥ TMPAKTUKH, HAa OCBOCHUU KOTOPBIX OasupyeTcs NaHHas TUCITUILIMHA!
®du3uKa KOHJIEHCUPOBaHHOTO cocTosiHus Puszuka, Xumus, Marepuanosenenne 1 TKM.

JIMCUMIUINHBL ¥ IPAaKTUKH, AJI KOTOPBIX OCBOECHUE AHHOM IUCIMIIIIMHBI HEOOXOAUMO Kak
IPEIIECTBYIONIEE: A1 HAITMCAHUS BBITYCKHOW KBaJTU(PUKAIIMOHHON pabOTHI.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

dopmMupyemsbie U HNuagukaropbl
KOHTpOJIUpYyeMble AOCTUKEHH S IInanupyemble pe3ybTaThl
KOMIIeTeHIIUH KOMIIeTeHI U o0y4eHHUs
(Ko ¥ HAMMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
I1K-2 Criocoben NJI-1nk-2. Cnocoben 3HaTh: 0a30BLIE IUCIUILINHEI
HCII0JIb30BaTh Ha HCII0JIb30BaTh Ha MaTeMaTUYECKOT o u
IIPAKTUKE COBPEMEHHBIE IIPAaKTUKE COBPEMEHHBIE €CTECTBEHHOHAY4YHOT'0 LUKJIA,
IIPEJICTABJICHUSI O BIMSIHUM | NIPEACTABICHUS O ¢busnyeckue MOJIENH
MHUKpPO- ¥ HAHO-CTPYKTYPBI | BIMSHUU MUKPO- U HAHO- | AMCIOKALMOHHOTO,
Ha CBOWCTBa MaTEpUaJoB, | CTPYKTYpbI Ha CBOMCTBA TBEPIOPACTBOPHOI0, 3€pHOTPAHUYHOTO,
UX B3aUMOJICHICTBHUH C MaTEpHajIOB JUCTIEPCUOHHOTO YIIPOUHEHMUH,
OKpYKarolle cpenou, N-2nk-2. Ynpasmusier MEXaHU3MBI IJTACTUYECKON
HOJISIMH, IpoleccaMu, BIUSIOMUME | leopMaluy U pa3pylieHus
DYHEPreTUYECKUMHU Ha mapamMeTpbl ucxoaHoro | O6mue MIpEACTABICHUS 0
YaCTULIAMU U U3IYYEHHEM | COCTOSHUS MaTepuaia u HAHOTEXHOJIOTUAX W HaHOMaTepHuaax.
HaHOMaTepHala [lepcriekTHBBI HCIOJIb30BaHUs
WJ1-3nik-2. Ynpasnser HAHOTEXHOJIOTUN B MAIIMHOCTPOEHUHU
rapaMeTpamM HCXOJHOTO | YMmeTh: Pacmo3HaBath — (u3HyecKyro
COCTOSIHMS MaTepuala u CYLIHOCTb IPOLIECCOB B TEXHOJIOTHSIX
HaHOMaTrepuaia u MOJTyYEHUS, 00paboTKu u
KOHTPOJIHUPYET UX Mo (UKAITIH MaTEepHasoB,
WCIIOJIb30BaTh  0a30Bble 3HAHUS B
nporuecce MOJIEIIMPOBAHU,
TEOPETUUECKUX M IKCHEPUMEHTATbHBIX
HCCIIEI0BaHU; YCTaHOBUTH
B3aMMOCBSI3b  MEXIY CTPYKTYpoH H
CBOICTBaMM MaT€pHaJIOB;
KJ1acCU(UIUPOBATh MEePCIIeKTUBHBIE
HaHOMAaTepHaJIbl JUUIsl MAIIMHOCTPOCHHUS
u 000CHOBaHHO BbIOMpAThH
HaHOMaTepuaibl M  CIHOCOOBI  MX
00paboTKK ISl  pallMOHAIBHOTO HX
HCII0JIb30BAHHUS




®opmMupyembie U HNuaukaTopsl
KOHTPOJINpYyeMble JOCTHKEHHS IlnannpyemMble pe3y/bTaThl
KOMIIETEHIIMHT KOMIIeTeHIN i o0yueHust
(Ko 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBaHUE)

Bnaners: CIelMaIbHON
TEPMUHOJIOTUEH; buznuecKkuMu
OCHOBAaMH  COBPEMEHHBIX  METOJOB
YIPOYHEHUS u pazynpoyHeHuUs
MaTepHaJIOB, MaTeMaTUYECKUM
anmapaTom JUIST onpeeaeHus

MCXaHHNYCCKHUX XApaKTCPHUCTUK n
SKCIICPUMCHTAIIbHBIX KOHCTAHT,
3HAHUAMHU 00 OCHOBAaX HAHOTEXHOJIOTIHH
MaTCpUAJIOB JJI1 MAIIMHOCTPOCHU S




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bun . KOHTPOJIA
N HanmeHnoBaHnMe TeM 3aHATHI HNuTepakTusb,
Moayas (pa3aen) yueOHOI . Cemectp | O0bem, u.| Baibl (HaMMeHOBaHUe
(yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0
cpeacrsa)
Tema 1. O6mne JIek 1.1. icTopust CTAaHOBJIEHUS U Pa3BUTHSI 8 1 2 CobecenoBanue
MpeICTaBICHHS Ip HAHOTEXHOJIOTHH B CTPaHE U 33 PyOeKOM. 1
O HAHOTCXHOJIOTHH Wi Cp OCHOBHBIE TTOHSTHS JUCHUITIINHBI 5
HaHoOMaTCpHaIax Jex 1.2. CyrecTByroIue Ipo0IeMbl Pa3BUTHS H 8 1 CobecenoBanne
Ip BHE/IPCHHSI HAHOTEXHOJIOT Uil B PETHOHE 1
Cp 4
Tewma 2. [lepcnextuBsl | JIek 2.1. IlepcniexkTuBbI HCIIOJIb30BAHUS 8 1 2 CobecenoBanue
HUCIIOJIb30BaHUA Hp HaAHOTCXHOJIOT'UH B IMPOU3BOJACTBE l
HAHOTEXHONIOTHH B Cp TEXHOJIOTUYECKOro 000pyJ0BAHUS: 4
MAaIIMHOCTPOCHUHN a) B CTaHKOCTpoeHHMH (Ha  TIpEMepe
yBEINYCHHSI pecypca PEKYIIUX "
00pabaThIBaOLIUX
UHCTPYMEHTOB 3a cuer BHE/IPCHHS
HAHOTEXHOJIOTHYECKHX Pa3paboToK)
0) poboTocTpOeHUM
Jlex 2.2. IlepcriekTrBBI WCTIONTb30BaHMUS 8 1 2 CobeceroBanne
Ip HAHOTEXHOJIOTUHN B MIPOU3BOJICTBE 1
Cp KOMIUICKTYIOIIUX ]I MAallMHOCTPOUTCIIbBHOU 4
oTpaciu
Jlex 2.3. IlepcriekTrBBI WCTIONIb30BaHMS 8 1 CobecemoBanne
Hp HAaHOTCXHOJIOTMH B IBUT'aTCICCTPOCHUU 1
Cp 3
JIex 2.4. [TepcriekTuBBI KCIIOJIb30BaHUS 8 1 CobecenoBanue
Ip HAHOTEXHOJIOTUH B aBTOMOOMITLHOM 1
Cp HPOMBIIIIICHHOCTH 4




®opMbl TEKYLEro

Bun . KOHTPOJIA
N HanmeHnoBaHnue TeM 3aHATHI HNuTepakTusb,
Moayas (pa3aen) yueOHOI . Cemectp | O0bem, u.| baibl (HamMeHOBaHUe
(yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0
cpeacrsa)
Tema 3. OcHOBEI Jlex 3.1. TexHonoruu MOIy4YCHUS HAHOKEPAMUKHU U 8 1 2 CobecenoBanue
HAaHOTEXHOJIOTHi Ip 00nacTy ee MpUMEHEHHUS 1
MaTepHaIOB IS Cp 3.2. KBa3sMKpHCTAUINYECKAE HAHOMATCPHAIIBI, 4
MAalIMHOCTPOCHUA IMEPCICKTUBHBIC B MALIMHOCTPOCHUU.
Jlex 3.3. TexHonorun KOHCTPYKIIHOHHBIX 8 2 CobecenoBanue
IIp HAaHOCTPYKTYPHBIX TBEPABIX CIUIABOB  JIA 2
Cp PEYUMX MHCTPYMEHTOB € MOBBILCHHOM 2
M3HOCOCTOMKOCTBIO M YAApHO# BS3KOCTBIO, a
TaK)X€ HAHOCTPYKTYPHBIC 3AILUUTHBIE TEPMO- U
KOPPO3UOHHOCTOMKHUE TTOKPBITHS.
Jlex 3.4. [MonumepHbie KOMITO3UTHI c 8 1 CobecenoBanue
Ip HAIOJHUTEISIMH u3 HAaHOYACTHIL I/I 1
Cp HaHOTPYOOK, o6na;[avfomne HOBBILICHHOM 4
IPOYHOCTHI0 M HHU3KOM BOCIIAMEHSEMOCTBIO
(xabemm).
Jlex 3.5. HaHOMAIlIUHBL: 8 2 CobecenoBanue
Ip MHKPOIJIEKTPOMEXaHUYECKUE CHCTEMBI, 2
Cp HAHODJIEKTPOMEXaHHYECKHE CUCTEMBI. 2
Ilonroroska k 3auery|Cp 8 10
Hroro: 72




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OCHOBHOW JEATENBHOCTBIO B Ipoliecce 00yUeHHs TaHHON NUCIMILUINHE, SBISCTCS ydeOHast
JESITEIIbHOCTD, XapaKTePU3YIOMIAsICSl CHCTEMOU IMO3HABATEIHHBIX MPOIIECCOB.

[Mpu peanusanmu y4eOHOW NUCIHMILIMHBI KCHOJB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIC
TEXHOJIOTHUU:

TexHo0THs TPaIUIIMOHHOTO O0YyUEHHsI — MpeIaracT TPAIUIIMOHHYIO MTOCIIEI0BATEIbHOCTh
U3y4eHHsI HOBOT'O MaTepHara.

WNudopmanroHHbIe TEXHOJIOTUH — MPEJIAraloT HCIIOJIb30BaHHE KOMITBIOTEPA.

WHTepakTUBHBIC TEXHOJIOTHH — MPEIJIaraloT IUAIOroBoe OO0ydYeHHe, B XO0JIe¢ KOTOPOTO
OCYILECTBIISICTCSI B3aUMOJICHCTBUE MEXKAY CTYIACHTOM M IMPENoJaBaTesieM, MEXIAY CaMHMHU
CTYJICHTaMH.

B pasgene 1 ucnonb3yercss nHTepakTHUBHas ¥ WHMOpMaIoHHas TexHoiorus (Jlexmus —
Oecena ¢ MCIOJIb30BaHUEM IIPE3CHTAIIHNHN);

B pasgenax 2-3 WCHONB3YIOTCS TpaJULMOHHAs, HWH()OpMAIMOHHAs W HMHTEPAaKTUBHAS
TEXHOJIOTUM (JICKIHsI, NPAaKTUYECKOe 3aHSATHE, CEMHHAp-IAHCKYCCHs, JeKIus — Oecema ¢
UCIIOJIb30BaHUEM ITPE3CHTAINH, TIPOOJIEMHBII CEMHHAP).

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

[enu, mocTaBieHHbIC MTPU U3YYECHUHU Kypca, TOCTUTAIOTCA 32 CUET KOMIUIEKCHOTO MOAX0/a K
00yUYEHHUIO CTYIEHTOB, OCHOBAHHOT'O Ha COYETAHHH TEOPETUUYECKOTO Kypca, MPAKTHUECKUX 3aHATUI
Y CaMOCTOSATEIIbHON MTO3HABATENLHOMN JAESTEIHLHOCTU CTYICHTOB.

W3ydyeHne TeOpeTUYECKOro Kypca MPOBOJAUTCS B CHEIHAIM3UPOBAHHBIX JIEKIIMOHHBIX
AyAUuTOpUAX C HCHOJB30BAHMEM BUIACOTCXHUKH, HOSBOJI}IIOIIICf/'I TPAHCIIMPOBATE YCPEC3 MOHUTOP
PUCYHKH, CXEMBbI, MOJIENIH, KOTOPbIE B 3HAYUTEIHHOM CTENIEHH 00JIerdatoT MOHUMaHUEe Kypca.

Ha mnpakTtuyeckux 3aHATUSAX CTYIEHTHl NPUOOPETAIOT HABBIKM HCCIIE0BATENIbCKON
NESTEIbHOCTH M YMEHHUSI OOBACHATH pPE3yNbTaThl OSKCIEPUMEHTA, OCHOBBIBAACH Ha 3HAHMIX
TEOPETUYECKOMN YacTH Kypca.

WunuBuayanbHass  caMOCTOSITENbHAs ~ IIO3HABaTellbHAs  JACSTENbHOCTh  CTYJIEHTOB
3aKiI04aeTcs B Moja0ope JMTepaTyphl MO pasjenaM Kypca U ee wu3ydeHuu. [lpu stom
MPEeAYCMOTPEHBI MHIMBUIYaIbHBIE U TPYIIIOBBIE KOHCYJIBTAIIMHU IO M3y4aeMbIM pazjenam Kypca. B
PE3YIbTATC H3YUCHUA I[aHHOﬁ JUCHUIIIMHBL CTYACHTHI AJOJIKHBI HpI/I6p€CTI/I 3HAaHUA, YMCHUSA U
OTIpe/IeNIEHHBIN OMBIT, HEOOXOAUMBIE JIJIsl OyAyIIel HHKEHEPHOU NesSTEIbHOCTH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa xonTposmpyemoii

HaumeHnoBanue
Cemectp KOMIleTeHIHHU (WIH ee
OIIEHOYHOI0 CpeICTBA
4acTu)
8 [1K-2 Bomnpocsr s cobecenoBanus:

tema 1 Bompocs ¢ 1-8
Tema 2 Bonpocsl ¢ 1-3
Tema 3 Bompock ¢ 1-3
Tect: Bonpocsr 1-100

7.2. TunoBble 3aJaHUS] MJIU HHbIE MAaTePUAJIbl, HEO0X0IMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1. CobGecenoBanue

(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tema 1 O61mme npeacTaBIeHUsI 0 HAHOTEXHOJIOTMM U HAHOMATEPHUAJIaxX
Bonpocs! aJ1s1 npopa6oTku
1. KT0 cunTaercss KpeCTHBIM OTLOM HAHOTEXHOJIOTH?
Puuapn deiinmaH, KOTOPBINM NPU3BAI 3aHATh MECTO BHU3Y, I'/I€ €r0 €€ MHOI'O
axanemuk JK.M.Andepos, naypear HobeneBckoit npemun
2. Hanonayka Hayka 0 Majgopa3MepHbIX 00bEeKTax
HaHOMEXaHUKa HayKa, U3ydarollas JABM)KEHUE MajTopa3MepHbIX OOBEKTOB U B3aUMOJIEHCTBUE
MEX]ly HUMU
3. Hanodusuka  paszen, u3ydarouuii 3aKOHOMEPHOCTH 00pa30BaHMs U B3aUMOJIeHCTBUSA
MaJjiopa3MepHbBIX OOBEKTOB
4. HanotpuOosorus HampapJeHHE, CBSI3aHHOE C TEOPETUUECKUM U SKCIIEPUMEHTAIbHBIM
M3Y4YE€HHUEM IIPOLIECCOB aJre3uu, TPEHUsI, U3HOCA U
5. Hanoxumust  paszen, UCCIEAYIOIINNA CBOWCTBA, CTPOCHUE U OCOOEHHOCTH XMMUYECKUX
MPEBPAILLCHUI HAHOYACTHII
6. Kto Bepsbie BBen TepmuH «HaHoTexHOIOTHA»?
npodeccop Tokuiickoro HayuHoro ynusepcurera Hopuo Tanurytu
7. HaHOTEXHOJIOTrUs — COBOKYITHOCTb ITPOLIECCOB, MO3BOJISIOLINX CO3/1aBaTh MaTepHalbl,
YCTPOMCTBA U TEXHUYECKUE CUCTEMBI, YHKIIMOHUPOBAHNE KOTOPBIX OIMPENEISIETCS B IEPBYIO
ouepeib HAHOCTPYKTYpOi
8. OCHOBHBIE LIETU TPUMEHEHUS HAHOTEXHOJIOTUH:
e yKperuleHue no3unuii Poccuu B rpymme rocyapcTB-auaepoB MUPOBOTO pa3BUTHS;
e [IOBBIIIEHUE pelTuHTra Poccun B MEKAyHapOJHOM pa3elIeHuH Tpyaa
® U3MEHEHME CTPYKTYpPbI BJIOBOTO BHYTPEHHETO MIPOIYKTa B CTOPOHY YBEIMUYEHUS J0JIH
HayKOEMKOH IIPOJYKIINH;
e noBblIeHHE Y3PPEKTUBHOCTH MPOU3BOJICTBA;
® COBEpILIEHCTBOBaHHE UMEIOIIErOCsi BOOPYKEHUS U CO3/IaHue HOBOE BOCHHOM U CIleIUaIbHOMN
TEeXHHKHU;

Tema 2 [lepcrieKTUBBI HCNOJIB30BAHNSI HAHOTEXHOJIOTHMH B MAallIMHOCTPOeHUun Bonpock! quist
NnpopadoTKu

1. MammHOCTpOUTENHHBIA KOMIUIEKC BKIIIOUAET B CEO0 ...

o Otpacnu, obecreunBaronIfe peMOHT MaIlliH 1 000pyI0BaHUS

OTtpacinu, obecreurnBarone METaI000padoTKy

[ ]
. Otpacnu, obecnieunBaronue pazsutue HTP B mammuaOCTpOCHNM



. Ortpacnu, obecneunBatonue pa3surue HTP B oTaenbHBIX OTpacisx xo3siicTBa

. OTtpacinu, obecnieunBaronue pazsutue HTP Bo Bcem HapogHOM X03SHCTBE.

2.  MamuHOCTpOeHHE —  3TO  KOMIUIEKC  OTpacieil  IPOMBINUIEHHOCTH, HPOU3BOIALINX
BCEBO3MOXKHbBIC MAIlIMHBI, 000pylOBaHME, OpYIUS TpPyHa, IPHOOPHI, a TakXKe MPEAMETHI
noTpedsIeHus: U MPOAYKIUI0 000POHHOTO Ha3HAYEHUSI.

3. Buapel cnenuanu3anuii pa3BUTHIX B MAIIMHOCTPOEHUH

- [TopgeransHas

- [IpenmeTHas

- TexHonornueckas

- Texunueckas

- OObeKTHas

Tema 3 OCHOBBI HAHOTEXHOJIOTHIT MATEPUAJIOB [IJISI MAIIMHOCTPOEHUS

Bomnpocs! a5 npopadoTku
1. OcHoBHBIE 007aCTH IPUMEHEHUSI HAHOTEXHOJIOTHI B aBTOMOOMIIECTPOCHUHT
. Koneca

. Kpacka

o Crekna

. AHTHKOpPPO3UIHBIE COCTABBI

. AMOpTH3aTOPBI

2. OCHOBHBIE 33/1a4¥ HAHOTEXHOJOTHUN B CTAHKOCTPOCHUU:

o YBenuueHue pecypca pexxymux 1 00padaTbIBaIOIIMX HHCTPYMEHTOB C MTOMOIIBIO
CHEIMANIbHBIX TOKPBITHI U SMYIbCUH.

o BHeapeHne HaHOTEXHOJIOTHUECKUX Pa3paOd0TOK B MOJCPHU3AIUIO TAPKA BHICOKOTOYHBIX U

MNPEUU3NOHHBIX CTAHKOB.

o HepCHGKTI/IBH HUCIOIb30BaHHS HAHOTEXHOIOTHI B ABUTAaTCIICCTPOCHUN
. [IpuMeHeHne HaHOMaTepHUanoB

. Bonee Tounas o6paboTka

. Boccranosnenne noBepxHocTen

3. OCHOBHEBIE CIOCOOBLI BOCCTAHOBJICHUS JCTaJICH
- MexaHnueckas 00paboTka,

- CITI0COO PEMOHTHBIX Pa3MeEpPOB,

- c1oco0 JOMOJHUTEILHEIX JeTaleH,

- CrIoco0 JaBJICHUS,

- croco0 cBapKu

- CIIoco0 HaIIaBKH,

- XpOMUPOBaHUE,

- JKeJle3HeHHe (OcTallBaHue),

- CIIOCO0 CHHTETHUYECKHX MaTepUalioB

Kpurepun ouenku:

- OLICHKA «3aYTEHOY» BBICTABISAETCA CTYACHTY, €CIIU CTYAEHT JAJI ITOJIHBIE UCYEPIIBIBAIOIINE OTBETHI
Ha 4 BOIpoCa WIH €CIU CTYJEHT JaJl ITOJIHbIE HCUEPIBIBAIOLIME OTBETHI HAa 3 BONPOCA WIIM OTBETHII
Ha TPH WM YEThIpE BOIpPOCa ¢ HEOOIbIIMMH 3aMeYaHUSIMHU (HE CYIIIECTBEHHBIMHU 3aMEYaHHUSIMU);

- OIICHKA «HE 3aYTEHOY» BBICTABJISAETCS CTYIEHTY, €CIIM CTYACHT JaJl IOJIHBIN UCYEPITBIBAOIINM
OTBET TOJIBKO Ha OJVH WJIX J[Ba BOIIPOCA.

7.2.2. TecrupoBaHme

(Haumenosanue OYeHOUHO20 cpeocmea)

* JIpuMepbl TECTOBBIX 3aJaHU



(bank TecToBBIX 3aaHui pa3menieH Ha O6pa3oBarenbHOM noprane TI'Y wim B cucreme
3IIEKTPOHHOTr0 00y4yeHus Moodle)

1. Bribepure npaBuiIbHO (PAKTOPHI pa3MEIIEeHUs PEIIPUATHH MAITHHOCTPOCHUS
+ cnenuanu3anys 1 KOOIepupoOBaHUE

+ HayKOEMKOCTH

+ TPYAOEMKOCTH

+ OpueHTaIus Ha TOTPeOUTENA

- II0 PETHOHAIILHOMY IIPU3HAKY

2. HaHOTeXHOJIOTHH - 3TO ...

- 9TO 3JIEMEHT CTPYKTYpPhl 00bEMHOI'0 MaTepHualla WK KOHACHCHpOBaHHas (aza, CriocoOHast K
CaMOCTOSITENIbHOMY CYIIECTBOBAHHUIO, C OJTHUM MUJIM HECKOJIbKUMHU HAHOMETPHUUYECKUMH pa3Mepamu,
IIPU YCIIOBHH, YTO XOTS OBl OJHO M3 (PU3UYECKUX, XUMHUUECKUX WM MEXaHUYECKHX CBOMCTB 3TOTO
00BEKTa 3aBUCHUT OT €ro pa3mepa

- MaTepuaibl, COCTOALINE METHMKOM WM COJEpKallue B KauyeCTBE CTPYKTYPHBIX €IHHHUIL
HAHOOOBEKTHI, KOIWYECTBO, pa3Mep M (PU3UKO-XMMHUYECKHE CBOMCTBA KOTOPBIX OMPEAEISIOT
(GYHKIMOHATBHYIO HAIIPABICHHOCTD U AKCIUTYTAI[HOHHBIC XapaKTEPUCTUKU TaHHOTO MaTepuasia

+ COBOKYIHOCTH IIPOLIECCOB, MO3BOJIAIOIIMX CO3[aBaTh MaTepHallbl, yCTPOWCTBa U
TEXHUYECKHE CHUCTEMBI, (DYHKIIMOHUPOBAHHE KOTOPBIX ONpEAEIseTCs B TMEPBYIO OdYepelb
HaHOCTPYKTYpOH

- IPOJYKTHI, BAKHEWIHE (PYHKIIMOHAIBHBIE CBOMCTBA KOTOPBIX OMPEICISIOTCS HAHOYPOBHEM
ux cTpykTypslI (1-100HM)

3. OcHOBHBIE 11€7IM TPUMEHEHNUSI HAHOTEXHOJI0Tuil B Poccun

+ ykpemnenue no3unuii Poccnu B rpyiie rocyaapcTB-iInaepoB MUPOBOTO pa3BUTHUSA

+ noBblleHUe 3()(HEKTUBHOCTH MPOU3BO/ICTBA

- BO3MOKHOCTB ITOBBIIICHUS Ka4€CTBA MTPOYKIIHH

+ M3MEHEeHUe CTPYKTYpbl BaJOBOIO BHYTPEHHETO MPOAYKTa B CTOPOHY YBEIUYECHUS IOIU
HayKOEMKOU ITPOTYKIIHH

4. MammHocTpOoeHue - 370 ...

- KpyNmHEHIIuH MeXoTpacieBOM KOMIUIEKC, OOBEAMHSIOUIMA HECKOJIbKO  OTpaciieit
HSKOHOMHUKH, HAIIPaBJIIEHHBIX Ha IMPOM3BOJACTBO M MEPEpadOTKYy ChHIpbS W TOJYyYEHUS U3 HETo
IPOAYKIMH, JOBOJIUMOMN 10 KOHEYHOTO NMOTpeOnTeNs

- TpylnIa OpeanpusiTUi MO IPOU3BOACTBY OPraHUYECKHX M HEOPraHMYECKHX IPOAYKTOB HA
OCHOBe He(TAHBIX (PpaKIHii, IPUPOJHOTO ra3a U ra3oB HedrenepepadboTKu

+ KOMIUIEKC OTpaciied MPOMBINIJIEHHOCTH, NPOU3BOASIINX BCEBO3MOXKHBIE MAIlWHBI,
o0opynoBaHue, Opyausi Tpynaa, HNpHOOpBl, a TakXKe IMPeIMEeThl MOTPEONeHUs U MPOAYKIIHIO
000pPOHHOTO Ha3HAYCHUSI.

- Tpylma MOpealpusTHd 10 IPOU3BOACTBY HACOCHBIX U CMECUTEIBHBIX CTaHIMM,
TEXHOJIOTMYECKHUX YCTaHOBOK, TEXHOJOTHYECKUX TPYOOIIPOBOAOB, OUMCTHBIX COOPYKEHUH U JIp.

5. Buasl cnenmanu3anmii pa3BUTHIX B MAIIMHOCTPOECHUH
- O6bekTHas

+ ITomerannHas

- TexHonornueckas

+ I[IpeamerHas

6. Hanonayka— 370 ...



- paszen, M3y4yaronuii 3aKOHOMEPHOCTU OOpa30BaHUs U B3aUMOJICHCTBUS MaTOpPa3MEPHBIX
00BEKTOB

+ Hayka 0 MaJopa3MepHBIX 0OBEKTAX

- HaNpaBJICHUE, CBA3aHHOE C TEOPETHUYECKUM U IKCIIEPUMEHTAIBHBIM U3YYECHHEM IPOIIECCOB
aJre3uu, TPEHUs, U3HOCA

- paszen, UCCIEAYIOIIUN CBOKMCTBA, CTPOCHHE W OCOOCHHOCTH XMUMHUYECKUX IPEBpAIICHUIN
HAHOYACTHII

- HayKa, U3y4arolas JBIKECHHE MAIIOPAa3MEPHBIX 00BEKTOB M B3aMMOICHCTBHE MEXTy HUMH



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 8

Ne n/m Bomnpocsl k 3a4ety

1. MeTtoapl u3MepeHuii B 00aCTH HAHOYACTULl U MaTepuasioB. OnpeneneHye I0THOCTH
MaTepHUaoB.

2. OcCHOBBI (PM3HKH PEATHHOTO KpUCTaUIa: (POHOHBI, TOUCUHBIE Ae(EKTHI,
JMHEHHbIE T1ePEeKThI, 00bEMHBIC Te(DEKTHI.

3. Metonsl u3MepeHuidl B 00JacTH HaHOYAacTULl W MarepuanoB. OmpeneneHue
MUKpPOTBEPJOCTU MaTEPUAIOB.

4. CtpykTypa aMOp(HBIX Tel, KepaMUKU U TOJTUMEPOB.

o. Meroasl u3MepeHnii B 00JacTH HAHOYACTHUIl U MaTepuasioB. OmnpeneneHue pasmepa
3€pHA C MOMOIIBIO JIEKTPOHHON MUKPOCKOIIHUHU.

6. TexHosiorys 1oJly4eHuss HAHOKEPAMUKH.

7. W3roroBineHne  OKCUAHBIX  MOPOUIKOB, MAarHUTHO-UMIIYJbCHOE IIPECCOBAHMUE,
MHUKpPOBOJIHOBOE CIIEKaHUE.

8. TexHOIO0rnu KOHCTPYKLIMOHHBIX HAHOCTPYKTYPHBIX TBEPBIX CILUIABOB JJIsi PEXKYILIUX
MHCTPYMEHTOB C IOBBIIIEHHON N3HOCOCTOMKOCTBIO U YJIAPHOU BSI3KOCTBIO.

9. W3rotoBieHne noponikoBs, NPECCOBAHNE, CIIEKAHUE.

10. TexHosI0rNy CUHTE3a HAHOYACTHUIL.

11. Meroasl u3MepeHHii B 00aCTH HAHOYACTHUIl U MaTepuasioB. OmpeneneHue pamepa
YaCTHUI] C IOMOIIBIO PEHTTE€HOCTPYKTYPHOT'O aHAJIM3a.

12. [lepcrieKTHBBI NCIIOJIB30BaHUSI HAHOTEXHOJIOTHI B MAIIMHOCTPOEHHUH.

13. MeTtopl TpeccCOBaHUsI HAHOTIOPOLIKOB: CTATUYECKUE U TUHAMUYECKHE
croco0bl popMo0Opa3OBaHMS.

14. VYraepoiHble HAHOTPYOKHU U (PyJiepeHsl.

15. AKTUBHUPOBAHHBIE CIIOCOOBI CIIEKAHUS: MUKPOBOJIHOBOE, PaIMAIIMOHHOE,
BBEJICHHE aKTUBHPYIOLIMX MPOIECC CIIEKaHUs 100aBOK.

16. CeepxtBepaslie MaTeprainbl. COBpEMEHHBIN YPOBEHb UCCIIEI0OBAaHUMI U
MIPOM3BOJICTBA CBEPXTBEPIBIX MaTepHaIoB. BHICOKONIPOUHBIE anMa3HbIe
MTOJINKPUCTAJLIIBI JUI1 U3TOTOBJIEHNSI HHCTPYMEHTA.

17. [lepcrieKTHBBI ~ HCIOJNB30BAHMUS ~ HAHOTEXHOJIOTMM B  JBUTATEIECTPOCHUU U

aBTOMOOMIIBHOM IMPOMBIINIJICHHOCTH.

7.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp dopma nposeaeHust Kpurepun n HOpMBI OLICHKH
NMPOMEKYTOYHOM
aTTecTaluu
8 3ayer (B yCTHOH «3aYTEHO» CryneHT mokasan MOHUMaHUe
dbopme) Bonpoca  (mpoOiembl) u

XOpOIIME 3HAHUSI MPU OTBETE
Ha Hero. OTBET IIOJHBIM,
HCUYEPIBIBAKOIIUI

«HE 3a4YTCHO»

CTyneHT OTBETHII Ha BOIIPOCHI
c rpyObIMU omuoOKamu,




IIoKasajg IIIIOXHEC 3HaHuA II0
BOIIPOCAaM 5K3aMCHATOpa




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. Obsi3aTeibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTon4ecKoe nmocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
> IBbC
1 | B.II. JomxukoB Pa3paboTka TeXHOIOTHYECKHX MIPOIECCOB | YueOHOoe mocooue 2022 ObC
MeXaHo00pabOTKU B MEIKOCEPUITHOM «Jlanp»
TIPOU3BO/ICTBE
2 beszybuera M. M., Bonkos B. | HanoTexHonoruu B sHEpreTHKE Y4eOHO-METOAUUECKOE 2019 SBbC
C. nocooue «Jlaub»
3 | UsanoB H. b., [Tokantoxun H. | HanorexHoiaorum MarepuaioB U YyeOHoe nmocobue 2019 9BC
A. ITOKPBITUI «JIaHb»
8.2. JlonosinuTebHAS JIUTEpPATypa
KoanuecTBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJi0BOK) I'ox u3panus Ondmorexe /
n/n MeTOoAn4YecKoe nocooue,
HPAKTHKYM, IP.) HaunmeHoBaHue
P > AP- 3BC
1 | Boxkos .M. OOBbemMHBIE HAHOMATEPHAITBI VY4aebHOe mocobue 2011 18
2 | M. K. T'yceiixaHos, CoBpeMeHHBIE TPOOJIEMBI ECTECTBEHHBIX | YUeOHOe mocodne 2017 SEC
Maromenosa Y. I'.- @. M. Ha
A YK «JIaHB»

['ycelixaHoBa



https://e.lanbook.com/book/191238
https://e.lanbook.com/book/191238
https://e.lanbook.com/book/191238
https://e.lanbook.com/book/166186
https://e.lanbook.com/book/166186

8.3. Ilepevyenb mpogeccnoHANBHBIX 023 JAHHBIX U HH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

1. TkaueB, A.I'. IIpombllUIeHHBIE TEXHOJOTUU U uHHOBaUH. OOOpymOBaHUE IS
HAaHOWHYCTPUHU U TEXHOJOTHSI €T0 U3TOTOBJICHHS [ DNEKTPOHHBIN pecypc]: yueOHoe mocooue / A.T.
Tkaues, .H. [llyoun, A.W. IToroB. — Tam60B : M3a-so [OY BIIO TI'TVY, 2010. — 132 ¢. — 300
3K3. — ISBN 978-5-8265-0962-3. Pexum JIOCTYTIA:
ttp://www.portalnano.ru/db/library/?action=download&field=files&id=98&num=1

2. b.M. banosn, A.I'. KonmakoB, M.U. AnsimoB, A.M. KporoB Hanomarepuaisl.
Knaccudukanus, ocoOOEHHOCTH CBOWCTB, MPUMEHEHUE W TEXHOJOTHU IMOJYYCHUS. [DIIEKTPOHHBII
pecypc]: yuyebHoe mocobue M3a-Bo MockBa, 2007. - 125c. - Pexum pocryma:
http://yandex.ru/clck/jsredir

8.4. IlepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenosanue IO PexBU3UTEI IlOI“OB?pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok

JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JICHCTBUS — OECCPOYHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JeNCTBUS - OECCPOUHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpok
JIeUCTBUSI — OECCPOUHO;

3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-n0
30.06.2023 BKIIIOUHTEITEHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/Il | MPaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThl 00y4yaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

JlaGoparopus Cronpl  y4yeHHYECKHE IHCbMEHHbIE
«Meronbl UCCIIEI0OBaHUS ¢u3nUecKux | CTyabsi-, JOCKa ayAuTOpHas (MeyoBas),
CBOWCTB MEPCIEKTUBHBIX MaTepruanoB» E-403 | cron MpenojaBaTeNbCKUi, CTYIN

MpernoaaBaTeNbCKUA, KaQbI 7151 y4eOHBIX
nocoOuii, maboparopueie yctaHoBku, 11K,
MIPOEKTOP, 9KpaH,
KOMMYTATOP.CTATArMOMETPUICCKIM
METO0M

Komnbrotrepnsiii kiacc. Yuebnas ayautopus | CTONbl  y4eHHYECKHE JBYXMECTHbBIE ,
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA. | CTOJIBl YUEHUYECKE, CTOJ KOMIIBIOTEPHBIM,
2 Vuebnas  aymutopus Ui TpOBEIEHHUs | CToN mpenomaBatenbckuii, I[IK ,gocka
3aHATUM CEMUHApCKOro Tuma. YyeOHas | TPEXCEKUMOHHAs ayIuTOpHas (MernoBas),
ayAMTOpUsl Ul TPOBEJCHMs JIAOOPATOPHBIX | CTyJ  NIPENOJABaTeNIbCKUM,  MPOEKTOP




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
pabot. YuebHas ayauTopusl A KypCOBOTO | MYJbTUMEAUWHBIN ,9KpaH Ui MPOEKTOpa,
MPOCKTUPOBAHMs  (BBITIOJTHEHHSI KYPCOBBIX | TyMOa BBIKaTHAsI
pabor). YueOHast ayauTopust JUIsl TPOBEACHUS
TPYMIOBBIX u WHIMBUTYIbHBIX
KOHCYyJbTallMii YuebHas aynutopus JUis
MIPOBEJICHUS 3aHITUN TEKYIIETO KOHTPOIS H
MIPOMEKYTOUYHOU aTTecTanuu. E-214
[Tomemenue st camocTosATenbHOU paboThl | CTOIbI YYEHHUYECKHUE, CTYJIbsA
3 oOyuatomuxcs [-401 yuenndeckue, [IK ¢ BbIxomom B ceTb
WNHTepuer
[Tomemenue st caMoCTOATENbHONM paboThl | CTONMBI-IAPTHI IBYXMECTHBIE, CTYIbsI, CTOJ
obyuatomuxcst J[-409 MPEIoaBaTeIbCKHIA-, CTYT
MpernoaaBaTebCKUiA, MepeIBIKHAs TOCKa,
4 9KpaH, poreccop, IPOEKTOP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIBIOTCPBI IJIA
CTYACHTOB C BBIXOJOM B CCTb HMHTCPHCT,
KOMIIBIOTCD ITPCIIOAaBaTCIIA.
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