MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.B./IB.01.02

(uHOexc OucyuniuHot)

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

HaHOoTexXHO0JIOIr'MM B MAIIMHOCTPOEHHUH
(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIPaBJICHHUIO IMOATOTOBKH (CIEI[HAIIBHOCTH )
22.03.01 MarepuajioBEJIEHUE U TEXHOJIOTHH MATEPHUAIIOB

HaIPaBJICHHOCTH (MPOQUIIb)/CrICIIAATN3 AL
CoBpeMeHHbIE MaTepPHAIIbl M TEXHOJIOTUHU KX IPOU3BOJICTBA

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras TpynoemMkoctb: 2 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 7

®opma KOHTPOJIsI 3a4er Hroro
Bun 3ansaruit
Jlexuu 16 16
JlaboparopHsble
[TpakTuyeckue 16 16
[TpomexyTouHas arTecTanus 0,25 0,25
KonraktHas pabota 32,25 32,25
CamocTosTenpHas pabora 39,75 39,75
KonTpoib
Hroro 72 72




Pabouyto mporpammy coctaBui(u):
Houent, nonexr, A.¢.-m.H. ['perzyrnosa H.H.

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

(Oondicnocmy, yueroe 36anue, cmenetsb, amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent
[Ipodeccop, npodeccop, a.¢h.-m.H. Bukapuyk A.A.

(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 AU CUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTMH, MaTEpPUAJIOBEICHUE U MEXAHHKA)

(mpotoxoin 3aceganust Ne 1 ot «30» aBrycra 2019 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 aucunminnsl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
®du3uKa KOHJIEHCUPOBaHHOTO cocTosiHus Puszuka, Xumus, Marepuanosenenne 1 TKM.

JIMCUMIUINHBL ¥ IPAaKTUKH, AJI KOTOPBIX OCBOECHUE AHHOM IUCIMIIIIMHBI HEOOXOAUMO Kak
NPEIIECTBYIONIEE: A1 HAITMCAHUS BBITYCKHOW KBATHM(PHKAIIMOHHON paboTHI.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

dopmMupyemsbie U HNuagukaropbl
KOHTPOJIMpYyeMble AOCTHKEHM S Iliianupyemblie pe3yabTaThl
KOMIIeTeHLM U KOMIIeTeHIH I o0yueHust

(Ko ¥ HAMMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

ITK-6 criocoOHOCTBIO
MCIIOJIH30BaTh Ha
MIPaKTUKE COBPEMEHHbIE
MIPEACTABJICHUS O BIUSTHUU
MHUKPO- U HAHO-CTPYKTYPbI
Ha CBOWMCTBA MAaT€PHUAJIOB,
MX B3aUMOJICHCTBUH C
OKpYKarolle cpenou,
MOJISIMH, YaCTULIAMH U
U3IIYy9CHUSIMU

3HaTh: COBPEMEHHbIE MPEICTABICHUS O
BJIUSIHUM MHUKPO- U HAHO-CTPYKTYpbI Ha
CBOMCTBA MAaTepUAJIOB

YMeTb: yCTaHaBIMBaThb B3aUMOCBS3b
MEXIYy CTPYKTYpOM U CBOMCTBAMH
MaTepHaJIoB

Bnagers: CIeLUaJIbHON
TEPMUHOJIOTHEN;

COBPEMEHHBIMU  MPEACTABICHUSIMU O
BJIMSIHUA MHUKPO- U HAHO-CTPYKTYpPbI Ha
U3MEHEHUE CBOMCTB MaTepUaloB IOJ
JIEUCTBUEM pa3aIUYHOTO BHJIQ
W3JIYYEHUU U TEIJIOBBIX MOJIAX

[1K-9 roToBHOCTBIO
y4acTBOBATh B pa3paboTKe
TEXHOJIOTHYECKUX
MIPOIIECCOB MPOU3BOJICTBA
¥ 00pabOTKHU MOKPBITUH,
MaTepUaJIOB U U3JIEITUI U3
HUX, CUCTEM YIIpaBJICHUS
TEXHOJIOTHYECKUMU
npoleccamu

3Hate: OOmMe TMpeacTaBICHUS O
HAaHOTEXHOJIOTUSAX M HaHOMaTepuasax.
IlepcriekTBEI HCIIOJIb30BaHUs
HAaHOTEXHOJIOTUH B MAlIMHOCTPOEHHUU

YMerTb: pacro3HaBaTh — (PU3HYECKYIO
CYIIHOCTh TIPOLIECCOB B TEXHOJIOTHX
MIOJIy4EHUs, 00paboTku U
MOAU(UKAIIUN MaTepUAJIOB,
KJIaccu(uuupoBaTh  MEPCIEKTUBHBIC
HaHOMaTEePHUAITBI TSI MAITHHOCTPOCHHUS
u 000CHOBAHHO BBIOMPATh
HaHOMAaTepUallbl H  CIIOCOOBI WX
00pabOTKM s  palMOHAIBHOIO HX
WCTIOJIH30BAHUS

Bmaners: 3HaHusasMH 00  OCHOBax
HAHOTEXHOJIOTUM  MaTepualioB s
MAIIMHOCTPOCHUS




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYyILLEr0

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 7 2 2 CobecenoBanue
MpeICTaBICHHS Ip HAHOTEXHOJIOTHH B CTPaHE U 33 PyOeKOM. 2
O HAHOTCXHOJIOTHH Wi Cp OCHOBHBIE TTOHSTHS JUCHUITIINHBI 5
HaHoOMaTCpHaIax Jex 1.2. CyrecTByroIue Ipo0IeMbl Pa3BUTHS H 7 1 CobecenoBanne
Ip BHE/IPCHHSI HAHOTEXHOJIOT Uil B PETHOHE 1
Cp 1.3. CoBpemeHHbIE NPEACTABICHUS O BIUSHUI 4
HaHOCTPYKTYpPBI HA CBOMCTBA MAaTEPUAIIOB
Tewma 2. [lepcniextuBsl | JIek 2.1. IlepcriekTUBBI UCTIOJIB30BaHUSA 7 2 2 CobOecenoBanue
MCIIOJIb30BaHUS Ip HAHOTEXHOJIOTHU B MPOU3BOICTBE 2
HAHOTEXHONIOTHH B Cp TEXHOJIOTUYECKOro 000pyJ0BAHUSL: 2
MAaIIMHOCTPOEHUH a) B  CTaHKOCTpoeHWH (Ha  TpuUMEpe
YBEIUYCHUS pecypca PEXKYIIHX u
00pabaThIBAIOIINX HMHCTPYMEHTOB 3a CYET
BHCAPCHUA HAHOTEXHOJIOTHYCCKUX
pa3paboToK)
0) poboTocTpoeHUN
Jlex 2.2. [TepcrieKTHBBI UCIIOJIb30BAHUS 7 2 2 CobecenoBanue
Ip HAHOTEXHOJIOTHU B HPOU3BOJICTBE 2
Cp KOMIUICKTYOIIUX ]I MAallMHOCTPOUTCIIBHOU 2
0Tpaciiu
Jlex 2.3. [TepcrieKTHBEI UCIIOJIb30BaHUS 7 1 CobGecenoBanue
Hp HAaHOTCXHOJIOTMH B IBUT'aTCICCTPOCHNHU 1
Cp 3




®opMbl TEKYILLEr0

Bun . KOHTPOJIA
N HanmeHnoBaHnue TeM 3aHATHI HNuTepakTusb,
Moayas (pa3aen) yueOHOI . Cemectp | O0bem, u.| baibl (HamMeHOBaHUe
(yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 2.4, [TepcnexTrBbl HMCIOJIb30BaHUS 7 1 CobecenoBanue
Ip HAHOTEXHOJIOTHU B aBTOMOOWIIBHOM 1
Cp HPOMBIIICHHOCTH 4
Tema 3. OcHOBBI Jlex 3.1. TexHONOrMH MONYyYEHHsI HAHOKEPAMUKH H 7 2 2 CobecenoBanue
HAHOTEXHOJIOT Ui Ip o0nacTu ee MpUMEHEHHUS 2
MaTepuaoB Al Cp 3.2. KBa3zukpucTtaJuIMuecKue HaHOMaTepHallbl, 2
MAalIMHOCTPOCHUA IMEPCICKTUBHBIC B MALIMHOCTPOCHUU.
Jlek 3.3. TexHomorun KOHCTPYKITHOHHBIX 7 2 CobecenoBanue
ITp HAHOCTPYKTYPHBIX TBEPIBIX CIUIABOB  JUIS 2
Cp PEYUMX MHCTPYMEHTOB € MOBBILUCHHOMH 2
U3HOCOCTOMKOCTBIO M YAApHO# BS3KOCTHIO, a
TaK)X€ HAHOCTPYKTYPHBIC 3alLUTHBIE TEPMO- U
KOPPO3HOHHOCTOUKHE TTOKPBITHSL.
34 TexHomOruYecKue TIPOIIECCHI
NPOU3BOJICTBA M 00PA00OTKH HAHOCTPYKTYPHBIX
ITOKPBITUHA U MaTEPUAIIOB
Jlex 3.4. [MonumepHbIe KOMITO3HTHI c 7 1 CobecenoBanue
Ip HAIOJIHUTEIISIMA n3 HAHOYaCTHI] 51 1
Cp HAHOTPYOOK, 06naJIaVIoume MIOBBIIIICHHOH 4
HPOYHOCTBI0 M HHU3KOW BOCILIAMEHSEMOCTBIO
(kabemn).
Jlex 3.5. HaHOMAamuHbL: 7 2 CobecenoBanue
Ilp MHUKPOIJIEKTPOMEXAHUYECKHE CUCTEMBI, 2
Cp HAHODJICKTPOMEXaHHIECKHE CHCTEMBI. 2
[TonroroBka k 3auery|Cp 7 10
Hroro: 72




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OCHOBHOW JEATENBHOCTBIO B IpoIiecce O0yYCHHs JAaHHOW TUCIUIUIMHE, SBIISETCS y4eOHas
JESITEIIbHOCTD, XapaKTePU3YIOMIAsICSl CHCTEMOU IMO3HABATEIHHBIX MPOIIECCOB.

[Mpu peanusanmu y4eOHOW NUCIHMILIMHBI KCHOJB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIC
TEXHOJIOTHUU:

TexHo0THs TPaIUIIMOHHOTO O0YyUEHHsI — MpeIaracT TPAIUIIMOHHYIO ITOCIIEI0BATEILHOCTD
W3YYCHHUS HOBOTO MaTepHaa.

WNudopmanroHHbIe TEXHOJIOTUH — MPEJIAraloT HCIIOJIb30BaHHE KOMITBIOTEPA.

WHTepakTUBHBIC TEXHOJIOTHH — MPEIJIaraloT IUAIOroBoe OO0ydYeHHe, B XO0JIe¢ KOTOPOTO
OCYILECTBIISICTCS B3aMMOJICHCTBUE MEXAY CTYACHTOM W MpPENoJaBaTelieM, MEXIy CaMUMH
CTYJICHTaMH.

B pasgene 1 ucnonb3yercss nHTepakTUBHas M wH(poOpManuoHHas TexHojorus (Jlexmus —
Oecena ¢ MCIOJIb30BaHUEM IIPE3CHTAIIHNHN);

B pasgenax 2-3 WCHONB3YIOTCS TpaJULMOHHAs, HWH()OpMAIMOHHAs W HMHTEPAaKTUBHAS
TEXHOJIOTUH (JICKIMsI, TPAaKTUYECKOe 3aHATHe, CEMHHAp-IAHCKYCCHs, JeKIus — Oecema ¢
UCIIOJIb30BaHUEM IIPE3CHTAIUH, TPOOJIEMHBIN CEMHHAP).

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

[enu, mocTaBieHHbIC MTPU U3YYECHUHU Kypca, TOCTUTAIOTCA 32 CUET KOMIUIEKCHOTO MOAX0/a K
00y4YEHHUIO CTYICHTOB, OCHOBAaHHOT'O Ha COYETAHUU TEOPETUYECKOTO Kypca, MPAKTHUECKUX 3aHATUI
Y CAaMOCTOSTEIIbHON MTO3HABATENbHOMN JESTEILHOCTU CTYICHTOB.

W3ydyeHne TeOpeTUYECKOro Kypca MPOBOJAUTCS B CHEIHAIM3UPOBAHHBIX JIEKIIMOHHBIX
AyAUuTOpUAX C HCHOJB30BAHMEM BUIACOTCXHUKH, HOSBOJI}IIOIIICf/'I TPAHCIIUPOBATE YCPE3 MOHUTOP
PUCYHKH, CXEMBbI, MOJIENIH, KOTOPbIE B 3HAYUTEIHHOM CTENEHHN 00JIerdyatoT MOHUMaHHUEe Kypca.

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

WunuBuayanbHass ~ caMOCTOSITENbHAs ~ [O3HABaTeNlbHAas  JEATEIbHOCTh  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[&HHOfI JUCHUIUIMHBL CTYACHTHI OJOJIKHBI HpI/I6p€CTI/I 3HaHHUA, YMCHHUA 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)
7 I1K-6 Borpocs! 11t cobecenoBanus:

tema 1 Bompocs ¢ 1-9

TeMa 2 BONpockl ¢ 1-5

Tect: Bompocsr 1-50

Bomnpocsr k 3auery: 1-5, 11,12,14,16,19
7 I1K-9 Bormpocs! 1u1st cobeceoBanus:

Tema 3 Bomnpocsl ¢ 1-4

Tect: Bonpockr 51-100

Bomnpocsr k 3agery: 6-10, 13,15,17,18

7.2. TunoBble 3aJaHUS1 UJIU HHbIE MAaTepPUAJIbl, HEO0X0IMMBbIe IJIl TeKYIero KOHTPOJIsi

7.2.1. CobGecenoBanue

(HaumeHOBaHUE OYEHOUHO20 CPedCmea)

Tema 1 O61mme npeacTaBjJieHUsi 0 HAHOTEXHOJIOTMM U HAHOMATEPHUAJIaX

Bonpocs! 1151 npopa6oTku

1. KT0 cunTaercst KpeCTHBIM OTLIOM HAHOTEXHOJIOTHA?

Puuapn deiitHmaH, KOTOPBIN NpHU3Bai 3aHATh MECTO BHU3Y, /1€ €T0 €I11€ MHOI'O

akagemuk JXXK.M.Andepos, naypear HoGeneBckoit npemun

2. Hanonayka Hayka 0 Majopa3MepHbIX 00bEKTax

HaHOMEXaHUKa HaykKa, U3ydarollas JBI)KEHUE MaJopa3MEepHBIX 0OBEKTOB U B3aUMO/IeHCTBIE
MEX]ly HUMU

3. Hanodusuka  paszen, U3ydarouMii 3aKOHOMEPHOCTH 00pa30BaHMs U B3aUMOJEHCTBUS
Majiopa3MepHBIX OOBEKTOB

4. HanotpuOosorust HampapieHHE, CBSI3aHHOE C TEOPETUYECKUM U SKCIIEPUMEHTAIbHBIM
M3Yy4YEHUEM IIPOLIECCOB AJIN€3UH, TPEHUS, U3HOCA U

5. HaHoxumust  paszen, UCCIEAYIOUIMIA CBOWCTBA, CTPOCHHE U OCOOCHHOCTH XUMUYECKUX
MPEBPAILCHUI HAHOYACTHII

6. Kto Bepsbie BBen TepMuH «HaHoTexHOIOTHA»?

npodeccop Tokuiickoro Hayunoro ynuBepcurera Hopuo Tanurytu

7. HaHOTEXHOJIOTrUs — COBOKYITHOCTb ITPOLIECCOB, MO3BOJISIOLINX CO3/1aBaTh MaTepHaIbl,
YCTPOMCTBA U TEXHUYECKUE CUCTEMBI, (PYHKIIMOHUPOBAHUE KOTOPBIX OIMPENENSIETCS B IEPBYIO
ouepeib HAHOCTPYKTYpOi

8. OCHOBHbIE 1I€TTM MPUMEHEHUS] HAaHOTEXHOJIOTui. PaccmMoTpuTe moapoOHO KaxIblil U3
NIEPEUNCIIEHHBIX HUXKE LIETIEH !

o yKperieHue no3uuuid Poccun B rpyiime rocyaapcTB-InaepoB MUPOBOTO pa3BUTHS;

. MOBBIIICHUE peUTHHTa POCCUM B MEXIYHApOIHOM pa3JelIeHUH TpyAa

. W3MEHEHUE CTPYKTYPBI BAJIOBOI'O BHYTPEHHETO IPOJIYKTA B CTOPOHY YBEJIMUEHUS JOJIA
HayKOEMKOH ITPOIYKLIHH;

. noBbIIIeHUE 3()(HEKTUBHOCTH MPOU3BOICTBA;

o COBEPILIECHCTBOBAHUE UMEIOLLEr0Cs BOOPYKEHHUSI U CO3/1aHHE HOBOE BOCHHOHN U

CIIEIIMAIbHON TEXHUKH.
9. CoBpeMeHHbIE MTPECTABICHHS O BIUSHIUM HAHOCTPYKTYPHI Ha CBOWCTBA MAaTEpUAIOB



Tema 2 IlepcieKTHBBI HCIOJIB30BAHNSI HAHOTEXHOJIOTHI B MAIIMHOCTPpoeHun Bonpocsl pist

NnpopadoTKu

1. MammHOCTpOUTENBHBIN KOMIUIEKC BKIIFOYAET B CEO ...

o Ortpacinu, obecrieunBaronye peMOHT MallliH U 000py10BaHUs

o Otpacinu, obecreunBaronfe MeTauI000paboTKy

. Ortpacnu, obecneunBatonue pasurue HTP B mammHocTpoenun

. Otpacnu, obecrieunBaromiye pazputue HTP B OTIeNBHBIX OTpACIsIX X03sCTBA

. Otpacnu, obecnieunBaromiie pazputue HTP Bo BceM HapogHOM XO3SICTBE.

2.  MamMHOCTpOEHHE — 3TO KOMIUIEKC OTpaciied  IPOMBILUIEHHOCTH, IPOU3BOISALINX

BCEBO3MOJXKHBIE MAIlIMHBI, O00OpyIOBaHHE, OpYyIus Tpyla, IpUOOpPhl, a TaKkKe MPeaMEThI
noTPeOJICHUS ¥ POIYKIIUI0 000OPOHHOTO Ha3HAYCHUSI.

3. Bunael cnenpanusanuii pa3BUTHIX B MAIIMHOCTPOCHHUH

- IToperansHas

- lIpenmeTHas

- Texnosmornueckas

- TexHnyeckas

- OObekTHas

4. TlepcrnekTUBBI HUCIHOJB30BaHUS HAHOTEXHOJOTMU B TMPOM3BOJACTBE TEXHOJIOTUYECKOTO
o0opynoBaHUs:

a) B CTaHKOCTPOCHHMM (HA TpUMepe YBEIUYECHUS pecypca peXyIHX U 00padaThiBaIONIUX
MHCTPYMEHTOB 3a CUET BHEJIPEHUSI HAHOTEXHOJIOTHYECKUX pa3paboToOK)

0) poboTocTpoeHUHN

5. llepcrieKTUBBI HCMOIL30BAHMS HAHOTEXHOJOTHHM B IPOU3BOJCTBE KOMIUICKTYIOIIMX IS
MaIIMHOCTPOUTENBHOM OTpacian

Tema 3 OCHOBBI HAHOTEXHOJIOTHIT MAaTEPHAJIOB /ISl MAIIMHOCTPOECHHUS
Bonpocsl 111 npopadoTku

1. OcHoBHBIE 0051aCTH MPUMEHEHUSI HAHOTEXHOJIOTHI B aBTOMOOUIIECTPOCHUN
° Komeca

. Kpacka

o Crekna

. AHTHKOpPPO3UIHBIE COCTABBI

. AMOpPTH3aTOPBI

2. OcHOBHBIE 33JJa4 HAHOTEXHOJIOTU B CTAHKOCTPOECHUH:

. VYBenuueHue pecypca pexxymx u 00padaThIBAIONINX HHCTPYMEHTOB C TIOMOIIIBIO
CHEIHaJIbHBIX TOKPBITHI U AMYJIbCUI.

o BHeapeHre HaHOTEXHOJIOTMUECKUX Pa3pabOTOK B MOJCPHHU3AIUIO TAPKA BHICOKOTOYHBIX U

MNPCUU3NOHHBIX CTAHKOB.

o HepCHeKTI/IBBI HMCIOIB30BAHMA HAHOTEXHOIOTHH B JABUTAaTCIICCTPOCHNHN
. [IpuMeHeHne HaHOMaTepuanoB

. Bonee Tounas o6paboTka

. Boccranonenne nmoBepxHocTen

3. OcHOBHBIE CITIOCOOBI BOCCTAHOBIICHHUS JIeTajei
- MeXaHn4deckast oopaboTka,

- CITOCOO PEMOHTHBIX Pa3MeEpoB,

- c1oco0 JTOTOTHUTEIBHBIX JeTaleH,

- cnoco0 JaBIICHUS,

- c1oco0d CBapKHu

- cnoco0 HaIlUIaBKH,

- XpOMUPOBaHHUE,

- J)KeJIe3HEeHHe (OCTaIMBaHuUE),



- coco0 CHHTETHYECKHX MaTepHajoB
4. TeXHOJIOTHYECKUE MPOLECCHI POM3BOICTBA H 00PaOOTKH HAHOCTPYKTYPHBIX TIOKPBITHI H
MaTepHaoB

Kpurepun onenkmn:

- OLCHKA «3a4TE€HO» BBICTABIIACTCS CTYJEHTY, €CJIM CTYAEHT J1aJl [IOJHbIE HCUEPIIBIBAOIINE OTBETHI
Ha 4 BoIpoca WJIM €CJIU CTYJEHT JaJl [TOJIHbIE UCUEPIIBIBAIOLIME OTBETHI HA 3 BOIIPOCA WJIM OTBETUJI
Ha TPU WM YEThIpEe BOIIPOCA ¢ HEOOIbIINMU 3aMEYaHUSIMHU (HE CYIIECTBEHHBIMU 3aMEYaHUSIMHU);

- OLIEHKA «HE 3a4TE€HO) BBICTABIISAETCS CTYIAEHTY, €CJIU CTYIEHT JaJl ITOJIHbII MCUEPIIbIBAIOLINI
OTBET TOJIBKO Ha OJIMH WJIM JIBA BOIIPOCA.

7.2.2. TecTrupoBaume

(HaumenosaHue OYEeHOUHO20 cpeOCcmea)

* JIpumepbl TECTOBBIX 3aJaHUH
(bank TectoBbIX 3anaHuil pa3menieH Ha OOpa3oBatensHoM noprane TI'Y unu B cucreme
aneKTpoHHOro 00yuerus Moodle)



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 7

Ne n/m Bomnpocsl k 3a4ety

1. CoBpeMEHHBIE NPEACTABIICHNUS O BIMSHUU HAHOCTPYKTYphI Ha CBOIMCTBA MaTepHaloB

2. OcCHOBBI (PM3HKH PEaATHHOTO KpUCTaUIa: (POHOHBI, TOUCUHBIE Ae(EKTHI,

JTMHEWHBIE 1e()eKThl, 00bEeMHBIE Te(PEKTHI.

3. Metoapl u3MepeHudl B 00ylacTM HaHOYacTULl M MarepuanoB. OmnpeneneHue
MHUKPOTBEPJIOCTH MAaTEPUAIOB.

4. CtpykTypa aMOop(hHBIX TeJI, HAHOKEPAMUKH U TIOJHMEPOB.

5. Mertoabl u3MepeHuii B 00JacTH HaHOYACTHIl U MarepuanoB. OmpenesieHue pasmepa
3€pHA € IOMOIIBIO JIEKTPOHHON MUKPOCKOIIUH.

6. TexHonorus nojsy4eHus HAHOKEPAMHUKH.

7. W3rotoBneHne  OKCHUAHBIX  IOPOLIKOB, MAarHUTHO-UMIIYJIbCHOE  IIPECCOBAHME,
MHKPOBOJIHOBOE CIIEKaHHE.

8. TexHONIOrMM KOHCTPYKIIMOHHBIX HAaHOCTPYKTYPHBIX TBEPIBIX CIUIABOB JJISl PEXKYIIUX
MHCTPYMEHTOB C MOBBIIIEHHON H3HOCOCTONKOCTBIO U YAAPHOH BSI3KOCTBIO.

9. M3roroBiieHre HAHOIOPOUIKOB, IPECCOBAHUE, CIIEKAHHE.

10. TexHosorny cCuHTE3a HAHOYACTUIL.

11. Mertoabl u3MepeHuit B 00JacTH HaHOYACTHIl U MarepuanoB. OmpenesneHue pazmepa
YacTHUIl C TOMOIIIbIO PEHTT€HOCTPYKTYPHOT'O aHAJIM3a.

12. IlepcneKTHBBI UCTIOJIB30BAHMUSI HAHOTEXHOJIOTUI B MAIIIMHOCTPOEHUH.

13. MeTto/p1 TpeccoBaHUsl HAHOTIOPOIIKOB: CTATUYECKUE U TMHAMUYECKHE
crocoOb1 popMo0OOpa3OBaHUs.

14. VYriepoaHbie HAHOTPYOKH U (PyJUIepEHBI.

15. AKTUBUPOBaHHbIE CIIOCOOBI CIIEKAHHSI: MUKPOBOJIHOBOE, PaIMAIlIOHHOE,

BBEJICHUE aKTUBUPYIOLIUX MPOLIECC CIIEKaHUs 100aBOK.

16. CaepxtBepable Marepuanbl. COBpeMEHHbIN YpPOBEHb HCCIEAOBAHUNA U MPOU3BOJICTBA
CBEpXTBEP/AbIX MaTepHajoB. BBICOKONMpPOYHbIE aJMa3Hble MOJUKPUCTAIUIBI  JUIS
M3rOTOBJICHUS] HHCTPYMEHTA.

17. IlepcnekTHBBl ~ UCMONB30BaHUS ~ HAHOTEXHOJOTMHM B JBUraTeNeCTPOCHUM U
aBTOMOOMJIBHON MPOMBIIUIEHHOCTH.

18. TexHonornueckue Mpouecchl MPOU3BOACTBA U 00pabOTKM HAHOCTPYKTYPHBIX
ITOKPBITHI ¥ MaTEpUAJIOB

19. Mertoabl u3MepeHuil B 001acTH HAHOYACTHUI] M MaTtepuaioB. OnpeseneHne IIOTHOCTH
MaTepUasoB.

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

Cemectp ®opma nposeeHUA Kputepun u HOpMBbI OLIEHKH
MPOMEKYTOYHOM
arTrecTaluu
7 3aueT (B yCTHOM «3a4TEHO» CryneHT mokasajl IOHUMaHHUE
dhopme) BOITpoOca (po6JiemMsr) u
XOpOIIUE 3HAHMS NPU OTBETE
Ha Hero. OTBET IIOJHBIM,




HCUYEPIBIBAIOIIU N

«He 3auTeHo» | CTYJCHT OTBETHJI Ha BOIPOCHI
c IrpyOBIMH OImuOKamMH,
MOKa3aj IJIOXHE 3HaHUS 10
BOIPOCAM K3aMEHATOpa




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

HAY4YHOM
Ne nocooue, yueoHo-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTon4ecKoe nmocooue,
IpaKTHRYM, 1p.) HaumeHoBaHue
p y 9 p‘ BBC
1 | B.II. JomxukoB Pa3paboTka TEeXHOIOTHYECKHUX MPOIECCOB | YueOHOoe mocooue 2016 ObC
MeXaHo00pabOTKU B MEIKOCEPUITHOM «Jlanby
TIPOU3BO/ICTBE
2 | B. 1O. [Ipokodnes DKCIEepUMEHTAIbHBIE METObI B YyeOHoe nmocodue SEC
TEXHOJIOTHH ITOPOLIKOBBIX U 2015
«JIanb»
KOMITAaKTHUPOBAHHBIX MAaTEPHUAJIOB
3 | M. K. I'yceiixaHoB, CoBpeMeHHbIe TPOOIEMBI €CTECTBEHHBIX | YueOHOe rmocobdue 2017 SEC
Maromenosa Y. I'.- ®. M. HayK
N «JIaHb»
['ycelixaHoBa
8.2. lonotHUTeJILHAS JJUTEPATypa
KoanuecTBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOoAn4YecKoe nocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
pafTHicy™, Ap- 3BC
1 | Bonxos .M. OOBemMHBIE HAHOMATEPHAITBI VY4aebHOe mocobue 2011 18




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

1. TkaueB, A.I'. IIpombllUieHHBIE TEXHOJOTUUM U WHHOBamuu. OOOpyIOBaHUE IS
HAaHOWHYCTPUHU U TEXHOJIOTHSI €T0 U3TOTOBJICHHS [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue / 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]: yuebHoe mocobue M3a-Bo MockBa, 2007. - 125¢c. - Pexum pocryma:
http://yandex.ru/clck/jsredir

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

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 42/02/22 - K or
02.02.2022 1o 31.08.2022

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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /JIsl 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 MaTepuanoB» E-403 | cron MpenojaBaTeNbCKUi, CTYIN

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

Komnerotrepnsiii kiacc. Yuebnast ayautopust | CToNbl  yueHHYECKHE JBYXMECTHbBIE ,
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA. | CTOJIBl YUEHUYECKE, CTOJ KOMIIBIOTEPHBIM,
2 Vuebnas  aymutopus Ui TpOBEIEHHUs | cTo 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 /1JIsl 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  (BBITIOJHEHHSI KYPCOBBIX | TyMOa BBIKaTHAsI
pabor). YuebHast ayauTopust U1l TPOBEICHHS
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.




