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Pa6oyast nporpaMma yye6Holi gncumnamibl XJIAQOCTONKUE CTANU

AN 0byyaroLmxcs

no HanpaeneHuo noaroToskn 13.04.03 3SHepreTumn4yeckoe MalLMHOCTPOEHME,
MarucTepcKoin nporpamme XonogunbHble MalnHbl MYyC T aHOBKN,

paspaboTaHHasd B COOTBETCTBUMA C yYeOHbIM MIaHOM, YTBEP>KAEHHbIM YUeHbIM COBETOM
dre0yY BO «JOHHY OTx»:

-8 2025 T. - Ans 04YHOM hOpMbI 0BYUeEHNUS;
- B 2025 . - ANnsi 3a04HOM (hOPMbl 0OYHEHNS;

PaspaboTunkn’
Kynewos A.K., npodeccop, KaHA.TEXH. HayK,
(PNO, AOMKHOCTb, YUYeHasi CTeNeHb, y4eHoe 3BaHuE)

Pabouasi nporpamMmma yTBep)KeHa Ha 3acefaHun Kadeapbl X0N04AWUNbHOW 1 TOProBoW
TeEXHUKU nm. B.B. OCoKMHa

MpoTtokon ot « zf/» 2025 ropa Ne
3aB. Kaegpon XTT

K.A. P>kecunk
oAnuc (MHMUKMansl, hamunms)

COIMNMACOBAHO-g-
OVpPEKTop NHCTUTYTA
NULLEBLIXLLIPOM3BO/ACTB

_______ 0.K. KynewioB
(noanwce) (VHUYManb1, hamunns)
«2Y» p2 2025ropal

OAOBPEHO
Y4yebHO-MEeTOANYECKMM COBETOM YHUBEPCUTETA

MpoTokon oT «26» 02 2025 rogaNe

Mpepcepatens

(nognuce) [/  (MHWUYManbl, hamuans)

© Kynewos [.K., 2025 roa
© PIre0OY BO «[oOHELUKNIA HALWOHA/IbHbIN
YHUBEPCUTET 3KOHOMUKN N TOProBnu
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1. OMUCAHUE YYEBHOW ANCUUNMNINHBI

HanmeHoBaHWe nokasarens

Konu4yectBo 3a4eTHbIX
eanHuy, - 2

Mogynein - 1

CMbICNOBbIX Moaynen -2
VHavBnayansbHble Hay4Ho-
nccnepoBatesibCKue
3afaHnA:

OO6LLee KOIMYeCTBO

yacoB -72

KonmuyecTso Yacos B
Heaento A1 04HON PopMbl
06yyeHus:

ayauTopHbIX — 1,8;
CamMOCTOSITeNIbHOM paboThbl
obyuatouerocs - 1,6.

COOTHOLLUEHNe KO/MMYecTBa 4acoB ayAUTOPHbLIX

COCTaB/AET:

AN 04HON (hOPMbI 0B6YUEHMS

HanMeHoBaHwe YKpYMHeHHO

rpYnMbl HAaNPaBeHUIA NOArOTOBKY,

Hanpas/ieHWE NMoAroTOBKMU,
MarmncTepckaa nporpamMmma,

MporpaMma BbIiCLLIEr0 06Pa30BaHUs
YKpynHeHHas rpynmna HanpasneHuii

MOArOTOBKM
13.00.00 2nekTpo- 1

TEN/I03HEPreTnKa
(Koa, Ha3BaHwue)

HanpasneHne NoAroToBKu
13.04.03 3HepreTuyeckoe

MalLMHOCTpOeHue
(koa, Ha3BaHue)

MarucTepckas nporpamma
XonoAnnbHble MalLVHbI U

YCTaHOBKM
(Ha3BaHwe)

Mporpamma BbiCLLIEr0 06pa30BaHNs

nporpaMmmMa MarucTpaTypbi

- 36/32,7

ANs 3a04HOM hopMbl 06yYeHmnst - 20/39,8

XapakTepucTuka yye6Hoi

AUCUMNIHBI
oYHas 3a04Has
opma popma

06y4eHus 06yyeHus

YacTb, hopmupyemas
y4yacTHUKamu 06pa3oBate/ibHbIX
OTHOLLEHWIA

["of NoAroToBKU
1-n 2-1
CemecTp
1-1 YCcTaHOBOYHas,
3MMHSAA ceccus

Jlekunm
18 vac. 12 yac.
MNpakKTu4yeckne, cCeMMHaPCKMe
3aHATUA
18 yac. 8 vac.
NabopaTopHble 3aHATUA
CamocTtoaTenbHasa pabota
32,7 yac. 39,8 yac.
HanBuayansHble 3afaHnA:
3,3 11,2
2TMK 2TMK
dopma NPOMEXYTOUHOI
arTectayuu:
(3a4eT C OLEHKOI, 3K3aMeH)
JK3aMeH 3K3ameH

3aHATUI 1M CamoCTOsTeNIbHOW  paboThl



2. LIESIN U 3AJAUM YUEBHOW ANCUUMIVHBI

Llenn: ocBOeHUE (PU3NYECKUX OCHOB CTPOEHWS TBEPAOro TeNla MeTana, NoynpoBOAHNKOB, HAHOUACTHLL.
MonyyeHne NpPaKTUYECKUX HABbIKOB HEOOXOAUMbIX [N MaTeMaTMUYecKoro pacyeta M paspaboTKu
MPOEKTHOM [JOKYMEHTALMK, B TOM YUCNE /11 OOPMIIEHNS PaCHETOB, KYPCOBbIX 1 AUNIOMHbIX paGoT.
3ajaun: - U3yueHue 0CHOB XONOANILHON TEXHONOTUK;

- OCBOEHME NPUHLMMOB pacyéta M KOHCTPYWMPOBAHWS XOMOAWSbHLIX Kamep XONMoAubLHOro 6/10Ka
npeanpuUsTUiA NepepabaTbiBatoLLMX U NULLEBLIX NPOV3BOACTB;

- U3yYeHue O6LIMX CBEAEHWIA O XONOAMbHUKAX NPeanpusTWiA NepepabaTbiBalOLMX W MULLEBbIX
MPOU3BO/CTB;

- OpraHu3aLyyn NPoOM3BOACTBA C MCMO/b30BAHMEM COBPEMEHHBIX BUJ0B XONOANLHON TEXHUKN.

3. MECTO YUYEBHOW ANCLNMNVHBLI B CTPYKTYPE OMNMOW BO

YuebHaa gucumnamHa XNALOCTOVIKVE CTAJIA OTHOCUTCS K YacTy (hOpMUPYEMOli YuacTHUKaMM
06pa3oBaTe/ibHbIX OTHOLLEHWIA.
OncumnnnHbl obecneymBaemble 6a3oBble 3HaHMA: «MexaHMKa >XMAKOCTM U rasa», «X0noaunbHas
TEXHONOrnsa», «TexHnYeckas TepMoanHaMUKa».
Mepep N3yyeHEeM AUCUUNVHBI CTYLEHT LOMIKEH:

3HaTb: OCHOBHble MaTemaTU4ecku K (U3nYecKne TepMOAMHAMUYECKMEe CBOICTBA MaTepuasos,
TpaHCchopMaLnn 3HEPT UK, KOHCTPYKLMOHHBIX MaTepuaioB N MaTeprasioBefeHbs.

YMeTb: peLlatb BOMPOCHI, CBA3AHHbIE C NMPOEKTUPOBAHWEM U PACUETHO-TEOPETUYECKMM aHa/IN30M
p3.60TbI X0104nNbHbIX YCTaHOBOK.

BnafeTtb: NPakTUYECKUMWN HaBbIKaMK pacyeTa X0M04NIbHOIO LMK, UCNO/b30BaHMe CTaHAapTOB U
CI'Ip&BOHHOVI nntepatypbl Npn CaMoCTOATENIbHOM BbINMOAHEHUN TEXHUYECKNX VI3MepeHI/II7I M pPacyeToB.

4. KOMIETEHUMN OBYHAKOWEIOCH, <®OPMWPYEMbBIE B PE3YJIBTATE
OCBOEHUA YHEBHOUM ANCUUNTMTNHDBI

B pesynbTate OCBOEHMS W3Y4YeHWA Y4eOHOW AUCUMNAMHBLI Yy 06yuvarollerocs [O/KHbI ObITb
chopmMmnpoBaHbl KOMMNETEHLUN U UHANKATOPbI UX LOCTUXKEHUSA:
Kog v HavMeHoBaHWe nHAMKaTopa AOCTUXKEHUS
KOMMNeTeHLMM
NAa-1nk-5 CnocobeH (hopmMumpoBaThb HOBble
Hanpa./feHNs Hay4HbIX WCCNeA0BaHUA W OMbITHO-

KOHCTPYKTOPCKMNX pa3paboTok
NA-2nk-5 CrnocobeH OueHMBaTb WHHOBALMOHHbIE W

Ko v HaumeHoBaHWe KoMneTeHL U

MK-5. TEXHO/MOTMYECKME PUCKM NPU  BHEAPEHWM HOBbIX
[OTOB CMOMb30BATb COBPEMEHHbIE TEXHOMOr Wi

AOCTVXKEHWS HayKW U NepefioBbIX TEXHONOTUIA B /1-3nk-5 Croco6eH OpraHW3oBbiBaTh MOBbILLEHME
Hay4HO-UCCNEeA0BaTebCKUX paboTax KBaMuKaLmm " TPEHUHT COTPYLHMKOB

nogpasgeneHwin B 0611acTM  MHHOBALMOHHON
AEATENbHOCTY N KOOPAMHUPOBaTL PaboTy nepcoHana
MNP  KOMMAEKCHOM  PeLieHWN  WUHHOBaLMOHHBIX
npo6nem

3 pe3ynbTaTe U3yHYeHUs AUCLMNINHBI 00YYatOLLMIACSA [OMKEH:

3HaTb:

PacueT o6bemMa M Maccbl MPOAYKTa, KOTOPbIV 3aMOPaXMBaeTCs, NPOAO/HKUTENBHOCTA 3aMOpPaXXMBaHUS,

KOHCTPYKTUBHbIX PasMepoB TEXHONOMMYECKOW YCTaHOBKM, TEMI0BOI Harpy3KM Ha XONOAWbHYHO MalLnHY

M TennoobMeHHbIe annapatbl.

YMeTb:

- OCYLUECTB/ATb pauUMOHa/IbHBIA MOAO0P M OLEHKY XONMOAWIBHOrO TEXHOMOMMYeCKOro 060pyAoBaHMs,

06ecneynBaTh BbIBOA €r0 Ha ONTUMASIbHbIE PEXMMbI PaboThbl;



- BbIMO/HATL pacyeTbl 1 NPOEKTUPOBaHME YCTPOICTB, annapaToB f/18 X0N0AWUIbHOK 06paboTKM NPOAYKTOB
N Cbipbsi, @ TaKXKe XONMOAWMLHOTO 0GOPYAOBaHMS, MPUMEHSEMOrO B Kamepax XOMOAWILHWUKOB Mpw
XPaHeHN, 3aMOPAXKMBAHIN 1 Pa3MOPaKMBAHWN MULLEBLIX NPO/AYKTOB.

BNafeTh: NPaKTUUYECKUMI HaBbIKaMU 3KCM/TyaTaLun X0N0AU/bHbIX YCTAHOBOK; MPaKTUYeCKMMMN HaBblKamm
TEXHUKN 6e30MacHOCTY NPU 3KCNNyaTaLmn X0N0oAW/bHbIX YCTaHOBOK.

5. MPOrPAMMA YUEBHOW AVNCLNAVIHBI

MOAY/Ib 1
CwmbIcrioBoit Moaynb 1

Tema 1: OCHOBHbIEe MOHATUSA HAHOTEXHONIOTUW. TePMUHbI 1 ONpeaeneHns.
Tema 2: BO3HVMKHOBEHME U pa3BUTNE HAHOHAYKM.

Tema 3: MNMprpoaHble HAHOOOBLEKTLI U HAHO3PMEKTLI.
Tema 4: Buapbl NpMPOAHbIX Y CO3[4aHHbIX HAHOCTPYKTYP.
Tema 5: IonyyeHme co3gaHHbIX HAHOMATepPUasoB.
Tema 6: MeTo/bl UCcCnefoBaHNA HAHOCTPYKTYP.

Tema 7: MNMpuknagHas HaHOTEXHOOIUA.

CwmbIcrioBo Moay b 2

Tema 1. HaHOTEXHOMOrns B MaLLMHOCTPOEHNUN.

Tema 2: HaHOMHXXeHepurs NOBEPXHOCTEN AeTanen.

Tema 3: 3akoH Xonna-lNetya. HaHOMeXaHWKa.

Tema 4: XXunakue KpucTansbl.

6. CTPYKTYPA YUEBHOW ANCUUMNVHbI
Konunyectso yacos
HasBaHue
CMbIC/IOBbIX
MOAYyNen 1 Tem B TOM Yyucne B TOM yuncCe
B0 m nae nHpd  cpd BCEro n na6 wHL cp
1 2 3 4 5 6 7 8 9 10 7 12 13
Mogaynb 1
CwmblIcnoBon moaysb 1
Tema 1. OCHOBHbIe
MoHATUA
HaHOTEeXHO/IOTUM. 5 2 2 1 6 2 | 3
TepMUHbI U
onpeaeneHus.
Tema 2:
Bo3HWKHOBeHVE U
passuTUHe
HaHOHayKMW.
Tema 3: MNpupofHble
HaHOOObEKTbI U 5 2 2 | 6 2 | 3
HaHO3((heKTbl.
Tema 4: Bugpl
MPUPOLHbLIX 1
CO3[aHHbIX
HaHOCTPYKTYP.
Tema 5: MNonyyeHune
CO3[aHHbIX 3 1 1 | 4 4
HaHOMaTepuaos.

o4Hasi hopma 06yueHus 3a0HHas



Tema 6: MeTogpl

nccnefoBaHusA 6 2 2 2 4 4
HaHOCTPYKTYp.

Tema 7.

MpuknagHas 58 2 2 1,8 4 4
HaHOTEXHONOrUS.

MToro no

CMbIC/I0BOMY 33,8 12 9,8 34 6 4 24
mozayno 1

CwmbIcrioBoi Moy b 2

Tema 1.

HaHoTexHonorus s 3 1 1 1 6 2 | 3
MaLLUVHOCTPOEHUN.
Tema 2:
HaHouH>xeHepusa
MOBEPXHOCTEN
fetanein.

Tema 3: 3aKoH
Xonna-Metya. 6 2 2 2 7 2 1 4
HaHomexaHuKa.
Tema 4: XXngkne
KpuCTanbl.
MToro no
CMbIC/10BOMY 17 6 6 5 25,8 6 4 15,8
MoAynto 2

Bcero no

CMbIC/1I0BbIM 50,8 18 18 148 598 12 8 39,8
MOAY /1AM

KatTt 0,9 0,9 18 18

CPak 17,9 17,9

MK

K3 2 2 2 2
KaTtTak 0,4 0,4 0,4 0,4
KoHTponb 8 8

Bcero yacos 72 18 18 33 32,7 72 6 8 n,3 46,7

Mpumeyanus: 1. J1 —nekuyumm; 2. N — npaktTuyeckme (CeMnHapckune) 3aHATUA; 3. nab — nabopaTopHble 3aHATUS; 4. UHG —
VHAMBUAYa/bHbIEe 3aHATUS; 5. Cp — camoCTosTe/lbHasA paboTa;

7. TEMbI MPOBEAEHUNA MPAKTUYECKNX N CEMUHAPCKUMX 3AHATUI

Homep HasBaHue Tembl Konunyectso yacoB
n/n 0YHas hopma 3a04Has
1 OCHOBHble MOHATUA HAHOTEXHONOrMW. TEepMUHbI U ) |
onpegeneHus.

2 BO3HMKHOBEHWE 1 pa3BUTME HAHOHAYKW. 1 1
3 MpupoaHble HAHOOOBEKTbI U HAHO3(GEKTBI. 2 1
4 Buapbl NpMPOLHbLIX U CO3[aHHbLIX HAHOCTPYKTYP. 2 1
5 MonyyeHne cosgaHHbIX HaHOMaTepUasos. 1

6 MeToabl UccnefoBaHNA HAHOCTPYKTYP. 2

7 MpuknagHas HaHOTEXHONOI US. 2

8 HaHOoTexHoormsa B MalMHOCTPOEHMMN, 1 1
9 HaHoMHXXeHepus NOBEPXHOCTEN [eTaneil. 2 1
10 3akoH Xonna-Netya. HaHOMeXaHMKa. 2 1
n XXunpgkne Kpuctansbl. 1 1
Bcero: 18 8



8. TEMbI IABOPATOPHbIX 3AHATUN - He 3annaHMpoBaHo

9. CAMOCTOATE/IbHAA PABOTA
Homep Ha3BaHue Tembl KonunyectBo Yacos

n/n 04Has opma 3a04Has
1 OCHOBHbIE MOHATUSA HAHOTEXHONMOTUWN. TepMUHBI | 3
1 onpeaeneHus.

2 BO3HNKHOBEHWE 1 pa3BUTE HAHOHAYKMW. 1 3
3 MpupoLHbIe HAHOOOBEKTHI U HAHOIPMEKTDI. | 3
4 Buabl NpypoaHbIX U CO34aHHbIX HAHOCTPYKTYP. 2 3
5 [MonyyeHne co34aHHbIX HaHOMaTepUasIoB. l 4
6 MeToabl nccnefoBaHNA HAHOCTPYKTYP. 2 4
7 [MpuknagHas HaHOTEXHOOT US. 1,8 4
8 HaHoTexHoM0rna B MaLMHOCTPOEHUN. 1 3
9 HaHovH>XeHepus NoBepXHOCTel AeTasei. 1 4
10 3akoH Xonna-lNetya. HaHOMexaHMKa. 2 4
7 Kungkve Kpuctanbl. 1 4,8
Bcero: 14,8 39,8

10. OBECTIEHEHWE OBPA3OBATEJ/IbHOI'O MNMPOLIECCA A4 iy, C
OIrPAHMNYEHHBIMIN BO3SMO>XHOCTAMK 340POBbA N MHBATNAOB
B xofe peanunsaumm yye6HOM AUCLMNIMHBI UCMO/b3YOTCA CNefyroLme LOMONHUTENbHbIE METOABbI
06YyYeHNst, TEKYLLEro KOHTPO/A YCNeBaeMOCTM 1 MPOMEXYTOUHOW aTTecTauum 06yyatoLLmMXCs B
3aBUCUMOCTM OT UX UHAMBUAYabHbIX 0COOEHHOCTENA:
1)  4ndcnenbixX v cnaboBUAALLMX:
- NIEKUMM OPOPMIIAKOTCA B BUAE 3MEKTPOHHOIO LOKYMEHTa;
- NMCbMEHHbIe 3aJaHns OhOPMAKOTCA YBE/IMYEHHbIM LUPUQTOM UM 3aMEHAKOTCAH YCTHLIM OTBETOM,;
2) BN TNyXuX U cnabocnblllatmx:
- NIEKUM OPOPMIIAKOTCA B BUAE 3MEKTPOHHOIO JOKYMEHTA;
- MUCbMEHHbIE 3a8JaHNA BbINOHATCA HA KOMMbIOTEPE B MUCbMEHHOMN (DOPME;
- 3K3aMeH M 3a4€T NPOBOAATCA B NMMCbMEHHO (opMe Ha KOMMbIOTEPE; BO3MOXHO NpoBeseHMe B hopme
TeCTUPOBaHUA C UCMO/b30BaHWEM AUCTAHLMOHHOWN cucTeMbl Moodle;
3) 419 UL, C HapyLUEHAMW OMOPHO-ABUraTe/IbHOro annapara:
- IEKUMM 0YOPMIISKOTCA B BUJE 3/TEKTPOHHOIO JOKYMEHTAa;
- MCbMEHHbIE 3a[jaHNs 3aMEHAKOTCH YCTHLIM OTBETOM;
- 9K3aMeH 1 3a4€T NPOBOAATCA B YCTHON (hopMe.
Mpn HeobXxoAMMOCTY NpeLyCcMaTPUBaETCS YBENIMYEHME BPEMEHN A15 MOLrOTOBKMN OTBETA.
MpoLesypa NpoBefeHUs NPOMEXYTOYHON aTTecTalumm 41 06y4atoLLMXCs YCTaHaB/IMBAETCSA C YYETOM
UX MHAMBUAYAIbHBIX MCUXO(U3NYECKNX 0COBEHHOCTER. MpoMeXyTouHas aTTecTaums MoXeT
MPOBOAMTLCA B HECKO/IbKO 3TaroB.
Mpwn npoBeAeHUM NPoLeAypbl OLEHVBAHWSA Pe3yNnbTaToB 00yYeHMs MpeayCcMaTpmBaeTCs 1CMo/b30BaHme
TEXHNYECKMX CPEeLCTB, HEOOXOANMbIX B CBA3W C MHAVBUAYAIbHBIMA OCOOEHHOCTAMMN 00YYarOLLNXCS.
ATn cpescTBa MOryT 6bITb NMPELOCTaB/IEHbI YHUBEPCUTETOM, WU MOTYT UCMO/b30BaTbCS COOCTBEHHbBIE
TEXHWYECKMe CpeacTsa.
MpoBefeHWe NMpoueaypbl OLEHMBAHWA Pe3y/ibTaToB 06YYeHUA JOMYCKAETCA C UCMO/b30BaHMEM
AMUCTaHLUMOHHBIX 06pa3oBaTe/lbHbIX TEXHO/OI WA
ObecrneymsaeTcs LOCTYMN K MHPOPMALMOHHbLIM 1 61bimorpaduyeckmm pecypcam B ceT VIHTepHeT a/is
KaXKZ0ro obyyaroLLierocs B (oopmMax, afanTUpoBaHHbIX K OrPaHUYeHUAM X 340P0BbS 1 BOCTIPUATUSA
MH(hopmMaLmu:
1)  pndcnenbix U cnaboBMaALLMNX:
- B NeyaTHol (hopMe YBe/IMYEHHbIM LUPUTOM;
- B (hOpMe 3/1IEKTPOHHOI0 [JIOKYMEHTA.



2)  [na rAyxux u cnabocnbiliamx:

- B NeyaTHoON qopme;

- B (hopme 3M1eKTPOHHOIO JOKYMEHTA.

3)  Ana 0byyatoLwmXcs ¢ HapyLeHNAMIN OMOPHO-ABUIaTe/IbHOro annapara:
- B NeyaTHON qopme;

- B (hopmMe 3M1eKTPOHHOIO JOKYMEHTA.

11. MHOMBUAYAJTbHbLIE SADAHUA

MN3yunTe CTPYKTYpY W CBOCTBA CO3AaHHbLIX HAHOCTPYKTYP U OMMLLMTE CMOCOGLI UX MOMYYEHNS.
BbiGepnTe OAMH U3 METOA0B MO/YUYeHUs HAHOCTPYKTYP U NOAPOGHO OMULLIMTE ero MPUHLMN paboTbl.

MpoaHanuanpyiite pasnnMuHble MEeTOAbl  WUCCNeA0BaHMs  HAaHOCTPYKTYP W OLEHUTE  UX

NPeNMYLLLECTBA U HeAOCTaTKN. BbiGeprTe 0aWH N3 METOAOB WCCeA0BaHMS 11 MOAPOGHO ONULLINTE €ro
MPUHLMN Pa6oTbI.

PaccMoTpUTe NPUMepbI NPUKNAAHON HAHOTEXHOMOMMN B PA3NINYHBIX OTPACISAX NMPOMBbILLIIEHHOCTU.
OnULIUTE OfUH M3 NPUMEPOB NPUKNAAHOA HAHOTEXHOMOMMN U OLIEHUTE ero 3(eKTUBHOCTb.

MpoaHanuaupyiTe NPUMEHEHWEe HAHOTEXHOMOTMU B MALLUMHOCTPOEHUX. ONUWIMTE NPUHLMN
PaboTbl HAHOCTPYKTYP B MALLHOCTPOEHWM U NPUBEANTE NPUMEPbI MX UCTO/b30BaHNS.

N3yunte nNpuHUMNLI  HAHOMHXXEHEPUW MOBEPXHOCTel peTaneil. PaccmoTpuTe  npuMepsl
NPUMEHEHNST HAHOVHXXEHEPUM B MOBEPXHOCTHOW 06paboTKe AeTasneil.

M3yunte 3akoH Xonna-fetya n ero npuMeHeHMe B HaHOMeXaHMKe. PaccMoTpuTe npuMmepsbl
npumeHeHns 3akoHa Xonna-fetya B HAHOMeXaHMKe 1 OLeHUTE UX 3(*)(*)6KTVIBHOCTI:.

MpoaHanu3npyiiTe CBOINCTBA W NPUMEHEHWE XUAKUX KPUCTaNI0B. OnNULIMTE MPUHLMN Pa6oThl
XKUOKNX KPUCTANI0B W PacCMOTPUTE MPUMeEPbl WX WCMOMb30BaHUS B Pas/IMUHbIX OTPachsxX
MPOMBbILLIIEHHOCTY.

12. ®OH[, OLIEHOYHbIX CPEACTB [/ TEKYLUEFO KOHTPONS 3HAHUM
OBYUAIOLLMXCSA U MPOMEXXYTOUHOW ATTECTALI

CucTemMa OLeHMBaHUSA M0 YY4eOHOWN ANCUMIIVHE NO 0OYHOW PopMe 06yYeHns™

dopmMa KOHTPOsIA Makc, KonnmyecTso 6as1/108
3a ofiHy paboTy Bcero

TeKyLMn KOHTPOSb:

NMUCbMEHHBIA 0NPOC 5 10
KO/INOKBUYM 10 10
KOHTPO/bHas paboTa (TeKYLMIA MOAY/ bHbIA KOHTPO/b) 10 20
[MpomeXyToyHasa aTTecTauus 3K3ameH 60
MToro 3a cemectp 100

* B COOTBETCTBUM C YTBEPXKAEHHLIMM OLEHOUYHbIMI MaTepuanamm no y4e6Hol AMCLMnInHe
Bonpocskl /19 NpoBeeHNs MOy bHbIX KOHTPO/el No AucLMNIMHe

CwmbicnioBoin moaynb 1.
1. Yo Takoe Bo/Ha e bpoinns?

2. Mouemy cUMTaAETCs, YTO BO/HA fie Bpoiins onpeaensieT reoMeTpuUeckie napameTpbl HAHOO6LEKTOB?
3. UTO Takoe KpUTUYECKNIA pasmep HaHOOGbEKTA?



4. Tloyemy KONMYECTBO TOBEPXHOCTHLIX aTOMOB ABMSETCA OA4HWM W3 KPUTEPUEB, OT/IMYAOLLMNX
HaHOOOBEKTbI OT ApYrux 06bEKTOB UCCNe[0BaAHNA?

5. UT0 Ha3biBaeTCcA HaHOMaTepuanammn?

6. UTo BKNtOYAET B ceOS NOHATME TEXHOMNOINA?

7. Y10 Takoe HaHOTexHoNorna? OnpegeneHue

8. Uem O0ObBACHSETCA XUMWYeCKasd W KaTaMThyeckass aKTMBHOCTb  HAHOOOBEKTOB U
HaHOCTPYKTYPUPOBAHHbIX MaTepuasnos?

9. K uemy npmBoauT B HaHOOObEKTax 60/nee CUIbHOE MPOSB/EHNE CUT N306PaXKEHNS, NMHENHOrO U
MOBEPXHOCTHOr0 HaTSHXKEHNA?

10. YT0 Takoe «Cusbl N3006paXKEHNSA»?

11. Kakue Knaccuyeckume pasmepHble apdeKTbl Habo4alTCsA B HAHOOObEKTaxX?

12. B yem nprymHa U3MEHEHNS 3NIEKTPOMN3NYECKMX MapaMeTPoB HaHOMATepUanos?

13. Ha yem 6a3vpyroTcsa NpUHLMUNLI CaMoopraHu3aLMm HaHOCTPYKTYP?

14. Kak cu/ibl OTTaIKUBAHNUA U NPUTAXEHWSA 3aBUCAT OT PaCCTOAHUA MeXay aTomamu?

15. B Kakmx MaTepuanax npu nepexoge K HaHopasMepam CTaHOBATCH CYLLECTBEHHbIMU KBaHTOBblE
OrpaHnYeHns NoBeAeHNs 3N1eMeHTapPHbIX YacTuLL?

16. KakK U3MeHSeTCs CNeKTP 3HepPruin aNIeKTPoHa NPy NOHVKEHUN pa3mMepHOCTM 06bekTa?

17. Mepeuncnnte U3NYECKNE NPUYNHBI CIELUDUKIN NMOBEAEHNS HAHOOOBEKTOB

18. YT0 nexxmT B OCHOBE OOLLENPUHATON KnaccupuKalmm HaHOO6LETOB?

19. [airte onpeaeneHne O-B HaHOOGbeKTa. MpuMepsl

20. [airte onpeaeneHne 1-0 HaHOOGbeKTa. MpuMepsbl

21. fawite onpegeneHne 2-0 HaHOOGbeKTaA. puMmepsl

22. Knaccumkauma HaHoMaTtepmanos

23. Kakue gBe TeXHOMOrMYeckune napagurmbl MMEOT MecTO B HAHOTEXHOIOTUN?

24. Kakoe rnaBHoe orpaHuvyeHue Ha MCrosib30BaHWe TEXHONOrMYeCKOW napagurMbl «CHU3Y-BBEPX»?
25. Kakwve gBa Knacca npoLeccoB MOXHO Bble/INTb NPY U3rOTOBIEHUN HAHOYaCTUL?

26. YT0 Takoe AucnepruposaHne TBepAbIX Ten?

27. B 4yem 0COBGEHHOCTUN ANCMEPTrMPOBaHNA MPY U3roToBneHnn O-B HaAHOO6BLEKTOB?

28. MNpvBeanTe NpUMepbl YCTPOWCTB, UCMOb3YeMbIX 415 MEXaHUYECKOro AUCNeprupoBaHns TBepabIX
Ten

29. MpuBeguTe NpUMepbl YCTPOMCTB, UCMO/Mb3YeMbIX 41 KOHAEHCALMOHHOI0 crnocoba 13roToBieHUs
O-B HaHO06BEKTOB

30. MpuBeauTe NpUMepPbI YCTPOCTB, UCMO/b3YeMbIX A4/1 M3roToBeHnsa O-B HaHOOObEKTOB METOLOM
pacnblieHus

CMbIC/10BON Moay b 2.

31. Kak NpuHATO KnaccumumpoBaTtb HaHOTPYOKN?

32. Kakuve pasHOBWAHOCTU HEYINepOAHbIX HaHOTPYOOK Bbl 3HaeTe?

33. Kakue Tpm crnocoba n3roToB/ieHNs HeYyrnepoAHbIX HAHOTPYOOK Bbl 3HaeTe?

34. Kakou crnocob M3roToB/IeHNS HeYrnepoAHbIX HaHOTPYOOK cuMTaeTcs Hambosnee nepcreKTUBHbIM?
35. B uem 3aknoyaetcs Crocod W3roTOBMIEHUA HEYINIepoAHbIX HAHOTPYOOK M3  HanpsKeHHbIX
reTepoanmnTakcmasibHbIX CN0eB?

36. MNepeuncnnte LOCTOMHCTBA CBEPHYTLIX FETEPOMNIEHOK

37. Kakwue uenu npecnefiyet HaHeCeHME NOKPLITUIA?

38. [Ba noaxona K ynyudleHNIo CnyXebHbIX XapaKTepucTUK NOBEPXHOCTU

39. Kakue fiBe rpynmbl NpoLeccoB, UCMO/b3YeMbIX A1 HAHECEHWS NMOKPbITWIA, Bbl 3HaeTe?



40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
oL
52.
53.
54.

Kakue crnocobbl pacnblieHnst Matepuana UCnosb3yTcs B METOAAX OCKAEHUA U3 NapoBoi (hasbl?
B yem JOCTOMHCTBA METOLOB OCAXAEHMS U3 MapoBOii (hasbl?
UeM NpYHUMNMANIBHO OT/IMYAOTCS METOAbLI XUMUYECKOr0 OCaXAEHUA U3 NapoBom (hasbl?
UTto Takoe anutakcua?
Kakuve pa3HOoBUAHOCTY 3nnTaKCUaIbHbIX MPOLLECCOB Bbl 3HaeTe?
UeM oTamnyatoTca NceBAOMOMHBIA POCT OT pocTa no npuHumny PCY?
XKngkoasHaa anutakcus. JOCTOMHCTBA, HEAOCTaTKM
Ma3opasHas anuTakeus. [JOCTOMHCTBA, HeOCTaTKM
MonekynapHo-nyyeBas (My4koBas) anuUTakcus. JJOCTOMHCTBA, HELOCTATKM
YTto Takoe ynnepeH?
YTto Takoe ynneput?
Kak MOXHO MoandurumposaTs CBOWCTBA (hyN/1epUTOB?
YTto Takoe rpageH?
Kak 13rotaBnmBatoT «4UCTbIE», HE COLEP>KaLLMe KUCNOPOL, (yniepeHbl
B uem 3akntoyaeTcs MPOMBbILLIEHHbIA CNOCO6 W3rOTOBMEHUS (PYNNIEPEHOB, COAEPXKaLLMX

Kucnopoa?

55.
56.
S7.
58.
99.
60.

Kak ouuLLaloT 1 copTUpyoT (PynepeHsbl?
Uem 06BbACHSAETCA BbICOKAA CTOMMOCTb KaPOOHOBbIX HAHOCTPYKTYP?
Kak nsrotasnmsatoT ynctble YHT?
Kak TeXHU4YecKmn peannayeT cnocob KataIMTuyYecKoro cuHTesa YHT?
B yeM 3aK/10HaeTCA XMMUYECKNIA CMOCO6 M3roTOB/EHMS rpadeHa?
B uyem 3akntoyaeTcs Hambonee MNEPCreKTUBHBIA C TOYKM 3PEHUS 3/EKTPOHMKM  CNOCco6

M3roTOBNEHNS rpadeHa?

61.
62.
63.
64.
65.

I"ie MOryT ObITb UCNOMb30BaHbl YrepoAHble HaHOMaTepuasbl?

Kakue 06beKTbl MOryT 6bITb UccneaoBaHbl CTM, a kakue ACM 1 noyemy?

Ha kakom ahpekTe pabotaeT CTM?

Hapucyiite cxemy, UANOCTPUPYHOLLYO NpuHumMn paboTtel CTM

UYto obecneumBaeT BbICOKYK paspeluatoLlyto CrnocobeH Mo BbICOTe MCCeLyeMOro 06bekTa B

CTM?

66.
67.
68.
69.
70.
71.
72.
73.

YTo 0becrneunBaeT BbICOKYH paspeLuatoLyto CrnocobeH B niockoctn XY B CTM?
Mouemy ans pa6otel CTM He TpebyeTcs Bakyym?

KaKoBbl TeEXHMYECKME XapaKTePUCTUKM coBpeMeHHbIX CTM?

KakoB npuHumn pa6otel ACM?

B yem 3ak/oyaeTcs 0CHOBHbIe NPo6aemMbl ACM 1 B yeM ero HeaocTaTkm?

UTo Takoe HaHOTEXHO/IOrMYecKas 30H40BasA MalLnHa?

Yem HaHOTexXHNOrn4yeckasa 30H40BasA MallnHa oTmnyaeTca ot CTM?

KakoBbI peasibHble JOCTVXKEHUA HAHOTEXHOOMNW B HACTOSALLEe Bpems?



13. PACIMNPEAEJIEHVE BAJITIOB, KOTOPbLIE MNOJTYHAKOT OBYHAKOLWWNECH

TeKyLLiee TeCTMPOBaHME 1 caMocTosATeNbHas paboTa, 6ann Witoro  UTorosbin
TEKYLWA  KOHTPO/b  CymMma,
y y KOHTPO/b,  (3K3aMeH),
CwmbicioBor mogysnb Ne | CMbICNI0BOIA Mogysb Ne 2 6aﬂn ( P ), Gann

T1 T2 T3 T4 T5 T6 T7 T1 T2 T3 T4

2 2 4 4 4 4 4 4 4 4 4
MpumeyaHue. T1, T2,...T7 — HOMepa TeM COOTBETCTBYHOLLMX CMbIC/IOBbIX MOAYNEN

40 60 100

CooTtBeTcTBME rocy,qapCTBeHHoM LLKaJ1bl OLEHUBaHUA aKaﬂ'eMl/I‘-IeCKOVI
YyCneBaemMoCTu U LWKasbl

Cymma 6annoB 3a o
Mo rocyaapcTBEHHOI

BCE BUIbI yYebHON
Aply LIKane OnpegeneHve
AesATeNbHOCTU
90-100 «OTANUHO» (5) OT/INYHO — OT/INYHOE BbIMONHEHNE C

He3HauMTelbHbIM KOSIMYECTBOM HETOYHOCTEN
XOPOLLO - B Lie/IOM NpaBWn/IbHO BbIMNO/IHEHHAA
80-89 paboTa ¢ He3HaUNTE/IbHbIM KOMIMYECTBOM
owmn6oK (go 10 %)

«Xopowo» (4
P ( ) XOpoLuo - B Uenom npaBnibHO BbIMO/HEHHAA

75-79 paboTa ¢ He3HaYNTENbHbIM KOMYECTBOM
oLwmn60oK (o 15 %)
20-74 Y[I0B/IETBOPUTE/IbHO — HEM/0XO, HO
CO 3HaYMTe/NIbHbIM KOMIMYEeCTBOM HEA0CTaTKOB
«Y [OBNETBOPUTENBHO» (3)
60-69 YO0BNETBOPUTE/NbHO — BbIMO/IHEHME
Y[I0B/IETBOPSAET MUHUMASIbHbIE KPUTEPUM
35.59 Hey[0B/IETBOPUTESNIbHO — c
BO3MOXXHOCTbIO MOBTOPHO aTTecTauuu
«Heya0BneTBOPUTENIBHO»
) Hey[0B/1eTBOPUTESILHO -
0-34 C 063aTe/IbHbIM NMOBTOPHbLIM N3YYEHMEM

AVCUMNNVHBI (BBICTABNSETCS KOMUCCUEN)
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17. KAOPOBOE OBECIEYEHNE

damunus, nvs, Ycnosus JomKHOCT, YpoBeHb CBefieHVs 0 JOMOJTHUTENIbHOM
OTYECTBO npuBneYeHns y4yeHas o6pasoBaHus, npoeccnoHanbHOM 06pasoBaHMm
(no ocHoB- CTemneHs, HaVMeHOBaHWe
HOMY y4eHoe 3BaHMe  CreLuasb-
MecTy paboTbl, HoCTH,
Ha YCNOBMSX Harpas/ieHUs
BHYTpeHHero/ MOAroTOBKY,
BHELLIHEro HaVMeHOBaHwe
COBMECTM- MPVCBOEHHO
TeNbCTBa,; KBaMhmKaunm
Ha yCNOoBUAX
Jorosopa
rpaXXaaHCKo-
npaBoBOro
XapakTepa
(nanee -
porosop I'MX)
Kynewos fleHuc [lo JomkHoCcTb-  BbicLuee, 1. lNporpamma CTXXNPOBKMU
KOHCTaHTMHOBUY OCHOBHOMY  [OOLEHT o6opy,q0|3anm (<yH|/|Bepc|/|TeT 4.0 Ll,l/l(prBaFI
MECTy Kagedpel € TpaHchopmMaLms», 72 uaca, 2021r.,
paboThl X0N0AMITbHOM nepepabaTtbIB FocyaapCTBeHHOE VUPEXIEHIE
1 TOProsowu aroLLKMX 1 _
TEXHUKN MVILLEBbIX o6pasoBaHus «PUBLL», r. MUHCK,;
VIMEHW npoussogcTs 2- Y/AOCTOBEPEHME O MOBbILLIEHNM
OcokvHa B.B., KBa/IMUKaLm
yueHas Ne024-22 ®IbOY BO YXTUHCKMiA
CTENeHb roCyapCTBEHHbIIA TEXHNYECKNI
KaHAVAAT YHMBEpCUTET, «YnpaBneHme
TEXHMHECKIX 4e/I0BeYECKNMN pecypcamm 7
HayK, y4yeHoe
3BaHME OLEHT KaZpoBOe [eflonpon3BOACBTO», 72
yaca, @PrbOY BO YXTUHCKMiA
roCyapCTBEHHbIIA TEXHNYECKNI

YHVBEPCUTET, T. YCUHCK.
3. Y[0CTOBEpPEHME O MOBbILLEHUM

KBa/IMpnKaLmm Nel-15267
«AKTya/lbHble BOMpPOChHI
npenogasaHns B 00pa3oBaTesibHbIX
YUpeXKaeHusax BbICLLUEr0
06pa3oBaHus: HOPMaTWBHO-
npaBoBOE, MCMXosoro-

nefarormyeckoe u MeTOAUYECKOe
COMpoBOXAeHMe», 24 vaca, PIrBOY
BO [oHckoM  rocyAapCTBeHHbI
TEXHWYECKUA  yHWUBEpCUTET, T,
PocToB-Ha-[loHy, 2022r



