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1. OMWCAHWE YUEBHOW ANCLMMINHBI

HanmeHoBaHVe nokasarens

KonnyecTBO 3a4eTHbIX
eanHnL - 2

Mogynei - 1

CMbICNOBbIX MOAynen - 2
WHanBunayanbHble HayyHo-
nccnepoBatesibCckme
3afjaHus:

OO6LLee KONMYecTBo

yacos -72

KonmuyecTBo Yacos B
HeAeNto A4/ OUYHOW (hopMbl
06yyeHus:

ayanTopHbIX — 1,8;
CamoCTOsITe/lbHOW paboThl
obyuatouleroca -1,6.

COOTHOLLEHME  KOMNYeCTBa

COCTaB/NAET:

ANs 04HOM (hopMbl 0BYUEHNS

HauMeHoBaHWe YKpynHeHHo

rPYNMbl HANPaBNeHWiA NOAroTOBKY,

HanpaB/ieHWe NoAroToBKu,
MarncTtepckaa nporpamMmma,

MporpaMmmMa BbICLLIET0 06pa3oBaHUs
YKpYMHeHHas rpynna HanpasfieHunii

MOArOTOBKU
13.00.00 GnekTpo- u

Tenno3HepreTuka
(kog, Ha3BaHue)

HanpasneHve NOAroToBKN
13.04,03 3HepreTnyeckoe

MaLLMHOCTPOEHME
(kog, Ha3BaHue)

Maructepckasa nporpaMmMa
XonoannsHble MaLLVHBI 1

YCTaHOBKM
(HasBaHwe)

Mporpamma BbICLLIEr0 06Pa30BaHNs

nporpaMmma MarucTpaTypbi

— 36/32,7

A1 3a04HOW hopMbl 00yueHuns — 20/39,8

XapakTepucTuka y4yebHoi

ANCUMNVHBI
OYHas 3a04Has
hopma popma

0by4eHus 06y4eHus

YacTb, hopmmpyemas
y4yacTHMKaMmM 06pa3oBaTeNbHbIX
OTHOLLEHUI

["og NOAroToOBKU
1-n 2-1
CemecTtp
1-i YcTaHOBOYHaS,
31MHAA ceccus

Jlekunmn
18 yac. 12 vac.
MNpakTnyeckne, ceMMHapCKue
3aHATUA
18 yac. 8 vac.
JlabopaTopHble 3aHATUSA
CamocTtoaTenbHas paboTta
32,7 yac. 39,8 yac.
NHamBmnayanbHble 3ajaHnA:
3,3 11,2
2TMK 2TMK
dopma NPOMEeXXYyTOUHOW
arrectauunu:
(3a4eT ¢ OLEHKOW, 3K3aMeH)
9K3aMeH JK3aMeH

YacoB ayAWUTOPHbIX 3aHATUIA W  CaMOCTOSITENbHOW  PaBoThl



2. LIE/IN U 3ALAUM YUEBHOW ANCLMMNAVHBI

Llenn: ocBoeHue U3MYECKIX OCHOB CTPOEHWS TBEPAOr0 Tena MeTanna, NoynpoBOAHNKOB, HaHOUYaCTUL,
Mony4yeHne MPaAKTUYECKMX HABbIKOB HEOBXOAWMbIX [ MaTeMaTUYecKoro pacuyeta W pa3paboTKu
MPOEKTHO JOKYMEHTALMW, B TOM Unc/e Ans 0hOPM/IEHUS PaCUETOB, KYPCOBbIX U ANMNOMHbIX paGoT.
3aaun: - 13yyeHrie OCHOB XONMOAWMbHON TEXHOMOTUK;

- OCBOEHME MPUHLIMMOB pacyéTa M KOHCTPYMPOBAHMS XOMOAW/bHLIX Kamep XONOAMILHOro 6/10Ka
NpeanpusaTUiA NepepabaTbIBatOLLVX U MULLEBLIX MPOU3BOACTE;

- U3yyeHMe O6LIMX CBEAEHWIA O XONOAWIbHUKAX NPeAnpusTUiA NepepabaThiBalOWMX M MULLEBbIX
NPOV3BOACTE;

- OpraHM3aLmMm NPOU3BOACTBA C UCMO/b30BaHNMEM COBPEMEHHbIX BU0B XONMOANUIbHON TEXHUKN.

3. MECTO YUYEBHOW ANCUUMNNVHBLI B CTPYKTYPE OMNMOW BO

YuebHast AMCUMNAMHA HaHOTEXHOMOMMK U chelmasbHble MaTepuanbl OTHOCUTCS K YacTu (hopMupyemoli
yYacTHMKaMV 06pa30BaTe/IbHbIX OTHOLLIEHWIA.
JucumMnnHbl  o6ecrieunBaeMble 6asoBble 3HaHUA: «MexaHuKa XXUAKOCTU W ra3a», «XOnoAuIbHas
TEXHONOTUs», «TeXHUYECcKas TepMOAVNHAMIIKA.
Mepen M3yUYeHNeM AUCUUNANHBI CTYAEHT JOMKEH:

3HaTb: OCHOBHblE MaTEMAaTUYECKM M (PM3NYECKMe TepMOAVMHAMUUYECKUE CBOICTBA MaTepuasos,
TpaHchopMaLIMK SHEPTUK, KOHCTPYKLMOHHBLIX MaTepUanoB 1 MaTepranoBeeHbs.

YMeTb: pellaTh BOMPOCHI, CBS3aHHbIE C MPOEKTUPOBAHWEM 1 PACUETHO-TEOPETUYECKUM aHANN30M
PaboTbl XONOANbHbIX YCTAHOBOK.

BnageTb: NPaKTUYECKUMMN HaBbIKaMI pacyeTa XOM0ANILHOTO LMKNA, UCMONb30BaHMe CTaHAapToB W
CMPaBOYHO NUTepaTypbl NPU CAMOCTOSTE/IbHOM BbIMOMHEHUN TEXHUUYECKMX U3MEPEHWIA N PACYUETOB.

4. KOMMNETEHUNWN OBYYAIOLWLEIOCH, ®OPMUPYEMbLIE B PE3YJIbTATE
OCBOEHWNA YYHEBHOW ANCUUTIINHBI

B pe3ynbTaTte OCBOEHMSI M3Y4YeHWs Y4ebHOW AUCUMMNAUHBI Y 0by4arollerocs [AO/HKHbl ObITb
chopmmpoBaHbl KOMMETEHLNN N UHANKATOPbI NX LOCTUXEHNSA:
Kog v HanMeHoBaHve MHAMKaTOopa AOCTUXKEHNSA
KOMMeTeHUum

N A-1nk-5 CnocobeH (hopMmMpoBaThb HOBble
HanpaB/ieHNsi Hay4HbIX WCCNef0BaHWA W OMbITHO-
KOHCTPYKTOPCKMX pa3paboTok

NO-2nk-5 CnocobeH OLeHMBaTb WMHHOBALMOHHbIE U

Kop 1 HaumMeHoBaHMe KOMMNeTeHL N

MK-5. TEXHO/MOTMYECKME PUCKA NPU  BHEAPEHWUM HOBbIX
[OTOB MCNO/ML30BATb COBPEMEHHbIE TEXHOMOr Wi

LOCTUXKEHUS HAYKW U MepesoBbiX TexHoNornii 8 UA-3nk-5 CnocobeH OpraHv3oBbiBaTb MOBbILLEHNE
Hay4HO-UCCeA0BaTeIbCKMX paboTax KBanMuKaLmm n TPEHUHT COTPYAHVKOB

nogpasdeneHnin B 06/1aCcT  MHHOBALMOHHOM
AeATeNbHOCTN 1 KOOPAMHMPOBaTb PaboTy nepcoHana
MNP  KOMMAEKCHOM  PELIEeHNN  UHHOBALMOHHBIX
npo6nem

3 pe3ynbTaTe U3yyeHus AUCLUUNINHBI 00yYarOLLMIACA JO/HKEH:

3HaTb:

PacueT o6bema ¥ MacCbl MPOAYKTa, KOTOPbIA 3aMOpPaKMBAETCsi, MPOAOMKMUTENIbHOCTM 3aMOpaXKnBaHUs,

KOHCTPYKTVBHbIX Pa3MepOB TEXHOMOMMYECKOI YCTaHOBKW, TEMN/0BOI Harpy3Ki Ha XONOAWbHYIO MaLLHY
N TenN006MeHHbIE annaparhbi.
YMETb:

- OCYLLUECTBNATb pPaLMOHaNbHbIA NOAGOP M OLEHKY XONMOAWMbHOIO TEXHOMOMMYECKOro 060pYA0BaHNS,
06ecneunBaTh BbIBO/ €r0 Ha ONTUMA/bHbIE PEXMMbI PaBboThI;



— BbIMO/HSATL PacyeThl 1 NPOEKTUPOBaHVE YCTPOICTB, annapaToB As XONOANbHOM 06paboTKM NPOAYKTOB
M Cbipbsi, a TaKXe XONOAMILHOrO 060pYAOBaHMs, MPUMEHSIEMOTO B Kamepax XOMOAUIbHUKOB Mpu
XPaHeHN, 3aMOPaXMBaHUN U Pa3MOPAXKMUBAHWN MULLIEBLIX NPOAYKTOB.
BNafIeTh: NPaKTUYECKMMMN HaBbIKAMU 3KCMTyaTaluy X0NoAUbHbIX YCTaHOBOK; MPAKTUUYECKUMU HaBbIKaMu
TEXHUKMN 6€30MacHOCTU NPU 3KCMyaTaLMy X0N0oAN/bHbIX YCTaHOBOK.

5. MPOrPAMMA YUEBHOW ANCUNMNVHbI

MOAYJIb 1
CwmbIcrioBoit Mofynb 1

Tema 1: OCHOBHbIE NMOHATUA HAHOTEXHOMOMMW. TEPMUHbLI U ONpeaeneHus.
Tema 2: BO3HMKHOBEHWE 1 pa3BUTUE HAHOHAYKMW.
Tema 3: MNpupoaHble HAHOOOBLEKTLI Y HAHOAPMEKTHI.
Tema 4: Buabl NPUPOAHBIX U CO34aHHbIX HAHOCTPYKTYP.
Tema 5: NonyyeHne co34aHHbIX HAHOMAaTEPNAsIOB.
Tema 6: MeTogpl UccnegoBaHNs HAHOCTPYKTYP.
Tema 7: MNprknagHaa HaHOTEXHOOTUA.
CwmbIC/10BOIM Moaynb 2
Tema 1: HaHOTeXHONOr1A B MalUMHOCTPOEHUM.
Tema 2: HaHOMHXXeHepusi MOBEPXHOCTEN AeTanel.
Tema 3: 3akoH Xonna-lNMetya. HaHoMexaHUKa.
Tema 4: XXnakue Kpuctanbl.
6. CTPYKTYPA YUEEHOW ANCUMMNTNHbI

KonnyecTso yacoB

Ha3sBaHue 3a04Has
ouHas hopma 06yueHNs

CMbIC/IOBbIX
MoAynen n Tem B TOM uucne B TOM uucne
BCEro BCEro
nl nm2  nab3  uHO4  cph n n  nab wuHL ¢p
| 2 3 4 5 6 7 8 9 10 7 12 13
Mogaynb 1

CwmbIcnioBoi moaynb 1

Tema 1: OCHOBHbIe

MoHATUA

HaHOTEeXHO/IOTUM. 5 2 2 1 6 2 1 3
TepMUHbI 1

onpeaeneHus.

Tema 2:

Bo3HWKHOBeHVE U

passuTUHe

HaHOHayKMW.

Tema 3: MNMpupoaHble

HaHOOObEKTbI U 5 2 2 1 6 2 | 3
HaHO3(PeKTbI.
Tema 4. Buapl
MPUPOLHbLIX 1
CO3[aHHbIX
HaHOCTPYKTYP.
Tema 5: MNonyyeHne
CO3[aHHbIX 3 1 1 ! 4 4
HaHOMaTepu1anoB.



Tema 6: MeTogbl

nccnefoBaHUA 6 2 2 2 4 4
HaHOCTPYKTYP.

Tema 7.

MpuknagHasa 58 2 2 18 4 4
HaHOTEXHO/Or WS,

MToro no

CMbIC/10BOMY 33,8 12 9,8 34 6 4 24
Mozayno 1

CwmbIcrioBo Mofy b 2

Tema 1.

HaHoTexHonorus s 3 1 1 1 6 2 | 3
MaLLMHOCTPOEHUN.
Tema 2:
HaHonH)XeHepus
MOBEPXHOCTEN
petanein.

Tema 3: 3aKoH
Xonna-lMeTtya. 6 2 2 2 7 2 1 4
HaHomexaHuKa.
Tema 4: XXngkne
KpuCTabl.
MToro no
CMbIC/10BOMY 17 6 6 5 25,8 6 4 15,8
MoZy/to 2

Bcero no

CMbIC/10BbIM 50,8 18 18 148 59,8 12 8 39,8
MOAYNAM

KatTt 0,9 0,9 18 18

CP3k 17,9 17,9

MK

K3 2 2 2 2

KaTTak 0,4 0,4 0,4 0,4
KoHTpo/b 8 8

Bcero 4acos 72 18 18 33 32,7 72 6 8 11,3 46,7

MpumMeyaHus: 1. J1—nekuum; 2. n— npakTUYeckne (CEMUHAPCKUE) 3aHATUS; 3. Nab — NabopaTopHble 3aHATUS; 4. UHA —
VHAVBUAYaNbHbIE 3aHATUS; 5. CP — CAaMOCTOsATENbHas Pa6oTa;

7. TEMbI NMPOBEAEHUNA NMPAKTUUECKNX N CEMNHAPCKWX 3AHATUN
Howmep HasgaHwue TeMbl KonnuecTtso yacos

n/n OYHasa dopma 3a0Y4Has
OCHOBHble MOHATUA HAHOTEXHONOrMW. TepMUHbLI 1 |
onpefeneHus.

1

BO3HMKHOBEHWE 1 pa3BUTNE HAHOHAYKW.

MpupoaHble HAHOOOBEKTbI N HAHO3MEKTDI. 1
Buabl NPYpPoAHbIX 1 CO34aHHbIX HAHOCTPYKTYP. 1
MonyyeHne co3gaHHbIX HAHOMATEPUAsIOB.
MeTofbl uccnefoBaHNs HAHOCTPYKTYP.
MpuKnagHas HAaHOTEXHO/IOT WS,
HaHOTexHONors B MalMHOCTPOEHUN.
HaHOoWH)XeHepKns NOBEPXHOCTEN AeTaneil.
3akoH Xonna-MNetya. HaHOMexaHvKa.
XXnakue Kpuctannebl.
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8. TEMbIl JIABOPATOPHbIX 3AHATUW - He 3annaHnpoBaHo

9. CAMOCTOATEJ/IbHAA PABOTA

Homep HasBaHue Tembl KonnuecTtso yacos
n/n OYHas (hopma 3a04Has
| OCHOBHble MOHATUSA HAHOTEXHOMOTMW. TepMUHbI | 3
1 onpeseneHus.

2 B0O3HMKHOBEHWe 1 pa3BUTNE HAHOHAYKW. | 3
3 MpypoLAHbIE HAHOOOBEKTbI Y HAHO3PPEKTHI. ! 3
4 Buabl NpypoaHbIX U CO3A4aHHbIX HAHOCTPYKTYP. 2 3
5 MonyyeHve co3faHHbIX HAaHOMaTEepPUasIoB. 1 4
6 MeTojb! uccnefoBaHUsA HAHOCTPYKTYP. 2 4
7 MpuknagHaa HaAHOTEXHO/OT NS, 18 4
8 HaHOTexHOM0rs B MalMHOCTPOEHNN. 1 3
9 HaHOoMH)XeHeprs NOBEPXHOCTEN feTasei. 1 4
10 3akoH Xonna-lNMetya. HaHomexaHuKa. 2 4
n XKuakue Kpuctannsbi. 1 4,8
Bcero: 14,8 39,8

10. OBECIIEYEHUWME OBPA3OBATEJIbBHOIO NMPOLUECCA oNndA nL, C
OMPAHMNYEHHBIMI BO3SMO>XHOCTAMM 300POBbA 1 MUHBAJTNA0OB
B xoze peanu3sauum y4ebHOW AMCLMNAVHBI UCMO/b3YHOTCA CrieAytoLme A0N0NHUTE/IbHbIE METOAbI
00y4eHuns, TEKYLLEero KOHTPO/IS YCeBaeMOCTU U MPOMEXYTOYHON aTTecTaumm obyyaroLLmxcs B
3aBMCUMOCTW OT UX UHAMBUAYabHBIX 0COGEHHOCTEN:
1)  Ans cnenbix U cnaboBMAALLMX:
- NIEKUMM OPOPMASAIOTCA B BULE 3NEKTPOHHOIO JOKYMEHTE;
- NUCbMEHHbIE 3aaHns 0DOPM/IAKOTCS YBE/IMYEHHBIM LLUPUQTOM WM 3aMEHSAOTCA YCTHBIM OTBETOM;
2)  4NA rnyxux u cnabocnblllatiyx:
- NIEKLMN OPOPMASAKOTCA B BULE 3NEKTPOHHOIO JOKYMEHTA;
- NMCbMEHHbIE 3aaHuNs BbINOMHAKTCA Ha KOMMbIOTEPE B MUCLMEHHOW (hopMme;
- 3K3aMeH 1 3a4éT NPOBOAATCA B NMUCbMEHHON (POPMe Ha KOMMbIOTEPE; BO3MOXHO NPOBeAeHNe B (hopme
TeCTUPOBaHNA C UCNOMb30BaHWEM AUCTaHUMOHHOW cucTeMbl Moodle;
3) 4N 1L, C HapyLUEHUSMI OMOPHO-ABUraTelbHOro annapara:
- NIeKLMM OPOPMSAIOTCA B BULE 3NEKTPOHHOIO JOKYMEHTE;
- MUCbMEHHbIE 331aHNA 3aMEHSOTCA YCTHLIM OTBETOM;
- 9K3aMeH 1 3a4éT MPOBOAATCS B YCTHOW (hopMe.
Mpy Heo6X0AMMOCTY NpeLyCcMaTPUBaETCS yBeIMYEHE BPEMEHW A/1 MOAMOTOBKM OTBETa.
Mpouenypa NpoBeAeHNs NPOMEXYTOYHON aTTecTauumn Ans 00y4atoLmnXcs YCTaHaBMBaETCA C YYETOM
NX MHANBUAY/TbHBIX MCUXO(N3NYECKMX 0COBEHHOCTEN. MpoMeXyTouHas aTTecTalms MOXeT
NMPOBOAMUTLCS B HECKO/IbKO 3Taros.
Mpw NpoBeAeHUN NpoLeAypbl OLeHNBaHUA Pe3y/bTaToB 06yUYeHUs NpesyCcMaTprBaeTCs UCNO/b30BaHMe
TEXHUYECKMX CPefCTB, HEOOXOAMMBIX B CBA3W C MHAMBUAYAIbHBIMU OCO6EHHOCTAMM 00YyYatoLLmMXCA.
31K cpefAcTBa MOryT 6bITb NPELOCTaB/EHbl YHUBEPCUTETOM, UM MOTYT UCMO/b30BATLCS COOCTBEHHbIE
TEXHWYECKME CpeacTBa.
MpoBefeHVe Npouefypbl OLEeHMBaHWA Pe3y/ibTaToB 00y4YeHNs A0NYCKAeTCs ¢ UCMO0/b30BaHNEM
AMCTaHLMOHHBIX 06pa3oBaTelbHbIX TEXHOOT M.
ObecneynBaeTcs AOCTYN K UHDOPMALNOHHBIM 1 6UBAnorpamyeckum pecypcam B CeTn VIHTEpHET A1
KabK0ro obyyatoLLerocs B popmax, aganTMpoBaHHbIX K OrpaHUYeHnaM MX 340p0BbS U BOCTIPUATUA
NH(opMaLUN:
1)  pns cnenbixX U cnaboBUAALLMX:
- B NneyaTHoM (hopMe yBe/IMUYEHHbIM LLPUGTOM;
- B (JOpMe 3/1IEKTPOHHOIO JOKYMEHTA.



2)  [NA TNyXuX U cnabocsblwallmx:

- B MeyvaTHoii qopme;

- B ()opMe 3/1EKTPOHHOTO JOKYMEHTA.

3)  4ns 0byvatoLmMXCs C HapyLLEHUAMM OMOPHO-ABUraTeIbHOro annapaTa:
- B MeyYaTHoin qopme;

- B ()opMe 3/1EKTPOHHOTO JOKYMEHTA.

11. MHAMBWNAYAJIbHbBIE SAOAHNA

MN3yunTe CTPYKTYpPY W CBOWCTBA CO3AaHHbIX HAHOCTPYKTYP U OMMLIMTE CMOCO6bI UX MOMyYeHUs.
BbiGepuTe OAMH 13 METOA0B MOMYYEHMS HAHOCTPYKTYP M NOAPOGHO OMMLIMTE €ro NPUHLUMN PaboTbl.

MpoaHann3vpyiite pas/MuHble MeTOAbl WCCMeA0BaHUA HaHOCTPYKTYP W OUeHUTe KX
MperMyLLecTsa U HefocTaTkv. Bblbepute o4vH 13 METOLOB UCCNeLoBaHUA Y NOAPOOHO OMULLINTE ero
MPUHLMN paboTsl.

PaccMoTpuTe NPUMepPbI NPUKNAAHOM HAHOTEXHOMOT UM B PA3/IMYHbIX OTPAC/IAX MPOMbILLIEHHOCTY.
OnuLLINTE OAMH W3 NPUMEPOB NPUKNAAHON HAHOTEXHOMOTM W OLEHMTE ero 3heKTUBHOCTb.

MpoaHanu3npyiite NPUMEHEHWE HAHOTEXHOMOMMM B MALUMHOCTPOEHUW. ONULLNTE NPUHLMM
Pa6oTbl HAHOCTPYKTYP B MALLMHOCTPOEHWUM 1 NPUBEANTE NPUMEPLI X UCTIONB30BaHMUS.

N3yunte nNpuHUMNBLI  HAHOMHXEHepPWUM MOBEPXHOCTeW feTaeil. PaccmoTpute  npuMepsl
NPYMEHEHNS HAHOVHXXEHEPU B MOBEPXHOCTHOW 06paboTKe feTaneld.

N3yunTe 3akoH Xonna-fletya v ero npumeHeHWe B HaHOMexXaHWKe. PaccmoTpuTe npuUMepbl
nprMeHeHns 3akoHa Xonna-etya B HAHOMEXaHVKE U OLEHUTE UX 3PPEKTUBHOCTb.

MpoaHanuampyiiTe CBOWCTBA W MPUMEHEHWUE XWAKUX KpUCTannoB. OnuwinTe NpUHLMN paGoTbl

XNOKNX KPUCTaJI/1I0B N PaCcCMOTPUTE TMpPUMEPbLI UX WCMNO/b30BaHNA B Pas/IMYHbIX OTpacaax
MPOMBbILLNTEHHOCTH.

12. ®OHJA OLEHOYHbIX CPEACTB OJ1A TEKYLWIEIO KOHTPOJIA 3HAHUI
OBYHARKOWWNXCA N TIPOMEXYTOUYHOWN ATTECTALU

CucTtemMa OLeHVBaHMSA NO Y4eBHON AUCLMNNHE MO OYHOW thopme 06yYeHNs*

dopma KOHTposA Makc, KonnyecTso 6a108
3a ofjHy paboTy Bcero

TeKyLIWin KOHTPOSIb:
MUCbMEHHBIA 0Mpoc 5 10
KO/ITOKBUYM 10 10
KOHTPO/IbHas paboTa (TeKYLLMIA MOAY/IbHbIA KOHTPO/b) 10 20
[MpomexkyTouHasa aTTecTauus JK3ameH 60
NToro 3a cemecTp 100

* B COOTBETCTBUN C YTBEPXXAEHHLIMW OLUEHOYHbIMU MaTepmanamMmm no y'~|€6HOI7I ancuyunnnHe

Bonpoch! Ans npoBeaeHnst MOAY bHbIX KOHTPONE No AucUMnInHe

CwmblicnoBoit Mogynb 1.
1. Uto Takoe BosiHa fie Bpoiinsa?

2. Moyemy cunTaeTcs, YTO BOMHa fe bpoiina onpefensietT reoMeTpuyeckmne napaMmeTpbl HAHOOOHLEKTOB?
3. YTO Takoe KpUTUYECKMIA pasMep HaHOOObEKTA?



4. TloyemMy KONMYECTBO TMOBEPXHOCTHLIX ATOMOB SIBMSIETCA OLHUM W3 KPUTEPUEB, OTINYAIOLLUX
HaHOOOBEKTbI OT ApYrX 06bEKTOB UCCNEA0BaHNA?

5. UTo Ha3bIBaeTCca HaHoMaTepuanamm?

6. UTOo BKNKOYaeT B Ce6S NOHATME TEXHOMOINA?

7. YTto Takoe HaHOTexHonorna? OnpegaeneHne

8. Uem 0ObACHSETCH XUMWMYecKas W KaTa/IMTUYecKass aKTMBHOCTb  HAHOOOLEKTOB U
HaHOCTPYKTYPUPOBAHHbLIX MaTepuasnos?

9. K yeMy npuBoAMT B HaHOOObEKTaxX 60/1€e CUIbHOE MPOSIBNEHUE CUT U30OPXKEHNS, IMHENHOIO W
NMOBEPXHOCTHOI0 HATSXeHWA?

10. YT0 Takoe «Cu/bl N306PaKEHNS»?

11. Kakue knaccuyeckue pasmepHble apdeKTbl HabMLAITCA B HAHOOObEKTaX?

12. B 4eM nNprynHa 3MEHEHUSA 3NeKTPOPU3NYECKUX NapaMeTpoB HaHOMAaTepUaioB?

13. Ha yem 6a3mpyoTcs NPUHLMNLI CaMOOPraHn3aLmMm HaHOCTPYKTYp?

14. Kak cubl OTTa/IKUBAHWUA N NMPUTAXKEHWNA 3aBUCAT OT PACCTOAHUSA MeXAy atomamun?

15. B Kakmx martepuanax npu nepexoge K HaHopasmepam CTaHOBATCHA CYLLECTBEHHbIMW KBAHTOBble
OrpaHnyeHuns NOBeAEHWS 3/1leMeHTapPHbIX YacTuy?

16. KaK 13MeHsieTCs CNEKTP 3HePruii 3/1eKTPOHa Npu NMOHXEHUM Pa3MePHOCTN 06beKTa?

17. Mepeuncnnte GU3nYecKne NPUYMHLI CNELUMUKA NOBEAEHNS HAHOOOBEKTOB

18. UTO NexxmT B OCHOBE OOLLEMNPUHATON KnaccumKaumm HaHOO6bETOB?

19. faiite onpeaeneHne O-B HaHOOGbeKTa. [prMepbl

20. fanite onpegeneHune 1-0 HaHooGbeKTa. prMepsI

21. [avite onpegeneHune 2-0 HaHoo6GbeKTa. prMepsI

22. Knaccuukaums HaHomaTepmanos

23. Kakve Be TeXHO/IOTMYECKMe napagurMmbl UMEKOT MECTO B HAHOTEXHONOMN?

24. Kakoe rnaBHoe OrpaHvyeHne Ha WCMosib30BaHME TEXHOIOMMYECKON MapagnrMbl «CHU3Y-BBEPX»?
25. Kakue gBa Kniacca npoLeccoB MOXHO BbILENNUTb NPU U3roTOB/IEHUN HAHOYacTULL?

26. YT0 Takoe aucneprupoBaHne TBepAbIX Ten?

27. B 4eM 0COBGEHHOCTM AMCMNEPrMpoBaHNS Npu U3rotoeneHnn O-B HaHOOOHLEKTOB?

28. MNpvBeanTe NPUMeEPbI YCTPOMCTB, UCNOMb3YeMbIX AJ19 MEXaHUYECKOro AMCNeprupoBaHns TBepAabIX
Ten

29. MpuBeguTe NpYMepbl YCTPOWCTB, UCMO/b3YeMbIX A4/ KOHAEHCAUMOHHOMO Crnocoba 13roToB/eHns
O-B HaHO06beKTOB

30. MpuBeguTe NpUMepbl YCTPOMCTB, UCMO/b3YeMbIX A5 U3rotosnieHns O-B HaHOOOHEKTOB METOLOM
pacnblieHus

CwmbICN0BOM MOAay b 2.

31. Kak npuvHATO KnaccumumposaTs HAHOTPYOKN?

32. Kakwue pasHOBUAHOCTN HeyrnepoaHbIX HaHOTPYOOK Bbl 3HaeTe?

33. Kakue Tpun cnocoba U3roToB/IEHUA HEeYTIePOAHbIX HAHOTPYOOK Bbl 3HaeTe?

34. Kakoli cnocob 13roToBfeHWs HeyrnepoAHbIX HaHOTPYOOK cuMTaeTCsl Hanbonee NepcrneKTUBHLIM?
35. B uem 3ak/to4aeTcAd Crnocod W3roToB/MEHUA HEeYrnepoAHbIX HaHOTPYOOK M3 HanpsXKeHHbIX
reTepoanuTakCcuasibHbIX CNoes?

36. MNepeyncnnte LJOCTOMHCTBA CBEPHYTLIX FETEPOMNIEHOK

37. Kakue uenu npecnegyet HaHeCeHMe NOKPbITUIA?

38. [lBa noAxoja K yNyuLeHUIO Cy)XeBHbIX XapaKTepUCTUK NOBEPXHOCTU

39. Kakue fiBe rpynnbl MPOLECCOB, UCMOJb3YEMbIX /19 HAHECEHUS NMOKPbITWIA, Bbl 3HaeTe?



40.
41.
42.
43.
44,
45,
46.
47.
48.

Kakune crnocobbl pacnbineHns mateprana Mcnosb3yrTcs B MeToAax OCaKAeHUs 13 NapoBoi (hasbl?
B yem 4OCTOMHCTBA METOA0B OCAXK/AEHWNS M3 NapOBON (hasbl?

UeM NpMHUMIMAIBLHO OTIMYAKOTCA METOAbI XUMUYECKOT0 OCaXKAEHNS 13 NapoBou (hasbl?

UT0 Takoe anuTakcua?

Kakune pasHOBMAHOCTM 3aNNTaKCUa/IbHbIX MPOLECCOB Bbl 3HAETE?

UeM oTanyaroTca NceBAOMOGHbIA POCT OT pocTa no npuHumny PCY?

XKunakomasHas anuTakcust. [JoCTOMHCTBA, HeAO0CTaTKN

Ma3othazHas anutakcms. JOCTOMHCTBA, HeOCTaTKM

MonekynspHo-ny4yeBas (Ny4ykoBas) anutakcus. [JOCTOMHCTBA, HeOCTaTKU

49. Y10 Takoe hynnepeH?

50. Yto Takoe hynneput?

51. Kak MOYXHO MoaugunLmMpoBaTh CBOMCTBA (hyN1epuToB?

52. Yto Takoe rpageH?

53. Kak 13rotaBnnBaroT «4NCTble», He COAepXKaLl e KUCIopoa (hynnepeHsol

54, B 4yeM 3aK/HOYaeTCA MPOMbILWIEHHbIA CNOCO6 W3roTOBMEHUS (PY/INIEPEHOB, COAEpPXKaLLMX
Kucnopog?

55. Kak oumnLLatoT 1 COPTUPYHOT (hynepeHbl?

56. Uem 06BbACHAETCS BbICOKAs CTOMMOCTb KapOOHOBbLIX HAHOCTPYKTYP?

57. Kak nsrotasnumsatoT YymcTble YHT?

58. KakK TeEXHUYECKWN peasin3yeT Cnocob KatalMTUYecKoro cuHTesa YHT?

59. B ueM 3aK/0HaeTcs XMMMUYECKUIA CNOCco6 M3roToBNeHNs rpadeHa?

60. B u4em 3akntoyaeTcd Hanbonee MEPCNEKTUBHLIA C TOYKM 3PEHUS 3NEKTPOHMKM  Cnocob

13roTOBNEHNS rpadeHa?

61.
62.
63.
64.
65.

I"ie MoryT ObITb UCNOMb30BaHb! YTiepoHble HaHOMaTepUabl?

Kakune 06beKTbl MOTYT 6bITb 1ccnegoBaHbl CTM, a kakne ACM 1 noyemy?

Ha kakom ahpekTe pabotaeT CTM?

Hapucyitte cxemy, MANOCTPUPYOLLYH NpuHumn pa6oTbl CTM

Uto obecneumBaeT BbICOKYH paspeluaroLlyto CnocobeH Mo BbICOTE MCCNefyeMoro obbekra B

CTM?

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

YTo 0becneunBaeT BbICOKYH paspeLuatoLlyto CnocobeH B naockoctn XY B CTM?
Mouemy ans pa6otbl CTM He TpebyeTcs BakyyM?

KakoBbl TEXHMYECKME XapaKTEPUCTUKM COBPEMEHHbIX CTM?

KakoB npuHuun pa6otel ACM?

B uem 3aksnoyaeTcs 0CHOBHble NpobnemMbl ACM 1 B YeM ero HeaoCTaTKun?

UTo Takoe HaHOTEXHO/I0rMYeckas 30H40BasA MallnHa?

Uem HaHOTEXHIOrMYeckas 30H40BaA MallnHa otinyaetcs ot CTM?

KakoBb! peasibHble JOCTUXKEHUA HAHOTEXHONOT UM B HACTOALLEe Bpems?



13. PACTIPEAEJIEHUVE BAJIN10OB, KOTOPBIE MNMOJIYHAKOT OBYYAKOLWWNECH

TeKyllee TECTUPOBaHME U CaMOCTOSATe/bHasA paboTa, 6ann Vitoro — Torosbii

TeKYLIMIA  KOHTponb CymMMma,

CwmbicnoBoi mogynb Ne | CwmbicnoBoi mogynb Ne 2 KO%';%”"' (SKg:;"ﬁH)' bann

T1L T2 T3 T4 T5 T6 T7 T1 T2 T3 T4

2

40 60 100
2 4 4 4 4 4 4 4 4 4

MpumeyaHue. T1, T2,...T7 - HOMepa TeM COOTBETCTBYHLLMX CMbIC/IOBbIX MOAY/EN

CymMma 6annos 3a

CooTtBeTcTBME FOCyAapCTBeHHOIz LLKaJ1bl OLUEHNBaHUA aKaﬂ,EMVIHeCKOVI
YCNneBaemMoCTUN U LLUKasibl

Mo rocyaapcTBeHHO

BCe BUAbI yYebHOMN
abl'y LLIKase OnpegeneHne
[eATeNIbHOCTYU
OT/IMYHO — OT/INYHOE BbIMOSIHEHWNE C
90-100 «OTIM4HO» (5)

He3HauMTeNbHbIM KO/IMYECTBOM HETOUYHOCTEM
XOPOLLIO - B LIe/IOM MPaBW/bHO BbINOSIHEHHAA
80-89 paboTa ¢ He3HaYMTe/TbHbIM KO/IMYECTBOM
ownéok (go 10 %)

«Xopowo» (4
P ( ) XOpoLlo - B LeJ/IoM npasnJibHO BbIMO/HEHHAA

75-79 paboTa C He3HaYMTeNIbHbIM KOIMYECTBOM
ownéok (ao 15 %)
20-74 Y[10B/IETBOPUTENBHO — HEMJIOXO, HO
CO 3HaYMTeNbHLIM KOMIMYeCTBOM HeJOCTaTKOB
«Y [I0BNETBOPUTENIbHO (3)
60-69 Y0B/IETBOPUTENBHO - BbIMOSTHEHUE
Y[L0B/IETBOPSAET MUHUMASIbHbIE KPUTEPUN
35.59 Hey[J0B/IETBOPUTENIBHO — c
BO3MOXXHOCTbIO NMOBTOPHON aTTectauuu
«Hey0BNeTBOPUTENBHO»
Hey[0B/1eTBOPUTESIBHO —
0-34 &)

C 0693aTeNlbHbIM MOBTOPHbLIM NU3YYeHNeM
ANCUMNANHBI (BbICTABNSETCA KOMUCCUEN)

14, PEKOMEHAOYEMAA JINTEPATYPA

OcHOBHas

1

HaHoCTpyKTypHble MaTepuasnbl : y4yebHoe nocobuwe / nog pepakumein P. XaHHUHK. — Mocksa :
TexHocepa, 2009. — 488 ¢. — ISBN 978-5-94836-221-2. — TeKCT : 3N1EKTPOHHbINA // DNEKTPOHHO-
6rnbnmoteuHas cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/12730.html
HaHoTexHonormm n cneymanbHble Matepuansl : yyebHoe nocobue ans By3os / HO. M. ConHues, E.
. MpaxuH, C. A. BonorkaHuHa, A. Tl. MNeTkosa ; nog pepakumein HO. M. ConHueB. — CaHKT-
MeTepbypr : XUMUN3OAT, 2017. — 336 c. — ISBN 978-5-93808-296-0. — TeKCT : 3NEKTPOHHbIi
/I 2neKTpoHHO-6MbnmoTeyHass  cuctema  IPR BOOKS ; [caiT]. —  URL:
http://www.iprbookshop.ru/6735!1 .html

ConHues, KO. M. CneyuanbHble MaTepuanbl B MAlLUMHOCTPOEHUM  Y4ebHMK ans By3os / HO. T1.
ConHues, E. L. MpsaxuH, B. KO. MupaitHeH ; nog pegakuuent KO. M. ConHueB. — CaHKT-IeTepbypr
. XUMW3OAT, 2020. — 639 c. — ISBN 978-5-93808-297-7. — TeKCT : 3/1€KTPOHHbIN //
ANeKTPOHHO-6M6NMOTEYHan cuctema IPR BOOKS ; [canT]. — URL.:

http ://www. iprbookshop.ru/67355 .html

JononHuTenbHas

1. MepuHckuiA, B. B. CreyuanbHble matepuasbl, NMOKPbITUS U TEXHONOTMW B MaLUMHOCTPOEHUN


http://www.iprbookshop.ru/12730.html
http://www.iprbookshop.ru/67351
iprbookshop.ru/673

yyebHoe nocobue / B. B. MepuHckuid, B. H. JlacHukos, I'. T1. ®etucos. — Capatos . CapaToBCKUiA
roCy4apCTBEHHbIN TEXHUYECKMIA yHMBepcuTeT umeHn KO.A. TarapuHa, 36C ACB, 2012. — 429 ¢. —
ISBN 978-5-7433-2539-9. — TeKCT : 3/MeKTPOHHbIA // 3neKTpoHHO-6MbAmnoTeyHas cuctema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/76514.html

2. ®efopeHko, B. ®. HaHoTexHonormm m HaHomatepuasbl B arponpoMbILL/IEHHOM KOMMIeKce
Hay4YHO-aHa/IMTUYeCKNin 0630p / B. ®. degopeHko. — Mocksa . PocuHhopmarpoTex, 2007. — 96 c.
— ISBN 978-5-7367-0603-7. — TeKCT : 371eKTPOHHbIN // DNeKTpOHHO-6MbnnoTeyHas cuctema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/15743.html

3. Pemnenb, A. A. Matepuasibl U METO/bl HAHOTEXHO/OIWIA : y4ebHOe nocobue / A. A. Pemnens, A. A.
BaneeBa. — EkaTepuHOypr : YpaibCkuid egepaibHblin yHuBepcuteT, 96C ACB, 2015. — 136 ¢. —

ISBN 978-5-7996-1401-0. — TeKCT : 3MeKTPOHHbIA /I 3nekTpoHHO-6MbNMOTeUHas cuctema IPR
BOOKS : [cairT]. — URL.: http://www.iprbookshop.ru/68346.html
4. HaHOCTPYKTYpHble MaTepuabl  yyebHoe nocobwe / nop pepakumen P. XaHHUHK. — MoOCKBa

TexHocgepa, 2009. — 488 ¢. — ISBN 978-5-94836-221-2. — TeKCT : 3MeKTPOHHbIN // SneKTPOHHO-
onbnmoteyHas cuctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/12730.htmi

5. Ocunos, 1O. B. KomnbiOTEPHOE MOLE/IMPOBAHNE HAHOTEXHO/IOMMUIA, HaHOMATEPUAsioB U

HaHOCTPYKTYp. Audpysmsa . ydebHoe nocobue / HO. B. Ocunos, M. b. CnaBnH. — Mocksa
WN3patensckuii lom MNCuC, 2011. — 73 ¢. — ISBN 978-5-87623-420-9. — TeKCT : 3/1eKTPOHHbIN //
ANeKTPOHHO-6MGNMOTEYHAS cuctema IPR BOOKS ; [caiiT]. — URL:

http://www.iprbookshop.ru/56065.html

6. MpuopuTeTHbIE HamMpaBNeHUs W Pe3ynbTaTbl Hay4HbIX WCCMeLOBaHWMA MO HAHOTEXHONOIMAM B
nHTepecax ArNK /B. ®. depopeHko, A. C. byknaruH, W. T. Tony6es, J1. A. HemeHywwas. — Mocksa .
PocuHgopmarpoTex, 2010. — 236 ¢. — ISBN 978-5-7367-0774-4. — TeKCT : 3MEKTPOHHbIN //
ANeKTPOHHO-6MGNNOTEeYHAS cuctema IPR BOOKS ; [caiiT]. — URL:
http://www.iprbookshop.ru/! 5761 .html»)

15. MH®OPMAUWVOHHbBIE PECYPCblI

1. Bepcus 1.100. - OnekTpoH, gaH. — [[oHeuk, 1999- ]. - Jlokan, cetb Hayu, 6-kn O BI1O
[loHel, Hal. YH-Ta 3KOHOMMKM W ToproBav um. M. TyraH-BapaHoBckoro. — CucTem,
Tpe6osaHus: MK ¢ npoueccopom ; Windows ; TpaHcnopT, npoTtokonbl TCP/IP n IPX/SPX B
pen. Microsoft; mbliLb. - 3arn. ¢ 3KpaHa.

2. IPRbooks: 3neKTpOHHO-6M6IMOTeUHas cucTeMa [DNeKTpoHHbIN pecypc] @ [«AW M 3p
Megpa»] / [OOO «Ali Mn 3p Meama»]. - ONEKTPOH, TeKCTOBble, Tabn, u rpag. faH. -
Capatos, [2018]. — Pexxum goctyna: http://www.iprbookshop.ru. — 3arn. ¢ akpaHa.

3. Elibrary.ru [9neKTpoHHbI pecypc] : Hayd, anekTpoH, 6-ka / OOO Hayu, anekTpoH, 6-kKa. -
JNEKTPOH, TeKCcToBble, N Tabn. gaH. — [Mockea] . OOO Hayu, anekTpoH, 6-ka., 2000- .-
Pexxkum goctyna . https://elibrary.ru. - 3arn. ¢ akpaHa.

4. Hay4yHad 3neKTpoHHast 6umbnmnoteka «KunbepJleHMHKa» [ANeKTpoHHbIA pecypc] / [OOO
«Teoc» ; E. Kucnsk, [. CemaukvH, M. Ceprees]. — DneKTpOH, TEKCTOBbIE AaH. - [Mocksa
000 «WTeocw», 2012-]. - Pexkxum goctyna : http://cyberleninka.ru. - 3arn. ¢ aKpaHa.

5. HaumoHanbHas 9neKTpoHHas brubnnoreka.

6. «Monnpen CnpaBOYHMKM» [DNEKTPOHHbLIA pecypc] : anekTpoH, 6-ka / [Basa pAaHHbIX
39KOHOMWKM W npaBa]. - ONeKTpoH, TekcToBble faH. - [Mockea : OOO «[lonnpes
CnpaBoyHuKm», 2010-]. - Pexxum goctyna : https://polpred.com. - 3arn. ¢ akpaHa.

7. Book on lime : 3OneKTPOHHO-6MGNMMOTEYHAs cucTeMa [INeKTPOHHbIA pecypc] : OO0
«KHWKHbIN [OM yHMBepCUTETa». — O/IEKTPOH, TEKCTOBble AaH. - Mocksa, 2017. — Pexxum
poctyna : https://bookonlime.ru — 3arn. ¢ akpaHa.

8. YHueepcutetckaa  6ubnmoteka  ONLINE :  OnekTpoHHO-6MbnmoTeuHas  cuctema
[AnekTpoHHbIN pecypc] : OO0 «AnpekT-Meana». — INEKTPOH, TeKCToBble faH. — [MockBa],
2001. - Pexkum pgoctyna : https://biblioclub.ru. - 3arn. ¢ skpaHa.


http://www.iprbookshop.ru/76514.html
http://www.iprbookshop.ru/15743.html
http://www.iprbookshop.ru/68346.html
http://www.iprbookshop.ru/12730.html
http://www.iprbookshop.ru/56065.html
http://www.iprbookshop.ru/
http://www.iprbookshop.ru
Elibrary.ru
https://elibrary.ru
http://cyberleninka.ru
https://polpred.com
https://bookonlime.ru
https://biblioclub.ru

9. bBuW3Hec+3akOH  [ONeKTpPOHHbIA  pecypc] :  Arperatop  npaBoBOW  MH(opmauun /
[MHdopmaumoHHo-npaBoBasa nnatopmal. - DNEeKTPOH, TEKCTOBbIE fAaH. — [[JoHeuk, 2020-]. -
Pexxum goctyna : https://bz-plus.ru. — 3arn. ¢ akpaHa.

10. DNeKTPOHHbIN KaTtanor HayyHoi 61M6MMOTEKM [lOHELKOro HauMoHalIbHOro YHMBEpCUTETa
3KOHOMWKW 1 TOpronn umeHn Mwuxauna TyraH-bapaHOBCKOro [3neKTpoHHbIn pecypc] / HB
OOHHYJT. -  3nekTpoH, faH. - [[doHeuk, 1999- ]. - Pexum pgocTyna:
http://catalog.donnuet.education - 3arn. ¢ aKpaHa.

16. MATEPUAJTIBHO-TEXHUYECKOE OBECMNEYEHWVE YUYEBHOW ANCLINMNNHDI
YuebHasa ayamtopusa 7201 ans npoBefeHWs NeKUMA OCHalleHa cneayowmm 060pyaoBaHNEM:

KaccoBblil annapat 500.02ME, annapat LWoKoBoi 3amopo3kn AB 1805, PPO Datees MP-50 cuHT. MK,
POS TepmuHan Datees Advance, POS TepmuHan Beetle/M, Becbl DS 788PM-K15RS, Becbl CAS LP-
15R, ckaHep CCD Pulsar Metrologie, cTeHA KOHBeliep, X0NnoanbHUK HTep

AyaunTtopusa 7008 and  NpoBeAeHMs  MpPaKTUYECKMX paboT  OCHalleHa  Cnefyrowum
obopyaoBaHMeM:  XonogunbHWK — [X-239-7-320, ceTeBas  pab.ctaHu. WHTen  CenepoH,
BO3ayxooxnagutens Gunter, 3anpaBoyHas CTaHUMsA, KOMMNIEKT aBTOMaTWKK, NefgoreHepatop Hendi
271 568 12 Kr, MakeT xo/.Tex., MawmnHa xon. MXB-4-12, xonog.kam. KXH-1, xonog.kam. T/uson.
KXH-6,61, xonognnbHuk [OX-239-7, KOHAUUMOHep, xonoannbHUK DRF-201 (TOIM), xonoannbHUK
DF-168 (Mopo3unbHUK), xonoaunbHNMK DRF-113V (kom6u), 6eccanbHUKOBbIA (MONYrepMeTUYHBbIR)
BMHTOBOI KOMMPECCop, 3aTOMN/IEHHbI MHOMOXOAO0BOW KOXYXOTPYOHbIV ucnaputenb, U3MepPUTENbHO
BbluMCANTENbHBIA KomMneke (OBEH), makeT 6biToBoro napsi HTep-300, MOPO3nnbHUK «Hopa» 155-
3, MVKpOKaHa/bHbIi Tenn006MeHHMK (KOHAEHCATOp), CTEHA aMMWAYHOTO XONOAWMbHWKA, CTEHA
ncnapuTenb, CTeHA TensioBoin Hacoc, cteHd (Hopa-239 paspes), Tepmonapa XK 4M, xonoannbHUK

«[QHenp».


https://bz-plus.ru
http://catalog.donnuet.education

17. KAOPOBOE OBECIEYEHNE

damunusa, nms, Ycnosus LOMKHOCTD,
0T4eCcTBO npmeievyeHnA y4yeHas
(no ocHoB- CTerneHb,
HOMY YUEeHOe 3BaHue
MeCTY paboThl,
Ha yCnoBmax
BHYTpPEHHero/
BHELLUHEro
COBMECTU-
TENbCTBA,
Ha YCNoBUsAX
[0roBopa
rpaXXaHCKo-
MpaBoBOro
XapakTepa
(nanee -
norosop MMX)
Kynewos JeHnc Mo LOMKHOCTb-
KOHCTaHTUHOBMY OCHOBHOMY  AOLEHT
MecTy Kageapbl
paboThbl XO0NOANNbHOM
N TOProBowi
TEXHUKN
NMEHU
OcokuHa B.B.,
yyeHas
CTeneHb
KaHgngat
TEXHNYECKUNX

HayK, yueHoe
3BaHuWe [OLIEHT

YpoBeHb
06pasoBaHus,
HanmeHoBaHve
cneyunanb-
HOCTW,
HanpasneHus
MOArOTOBKM,
HaMmeHoBaHMe
NMPUCBOEHHOM
KBaMurKaumm

BeoicLuee,
obopyoBaHu
e
nepepabaTbiB
aroLmnx u
MULLEBbLIX
MPOU3BOACTB

CBefIeHVst 0 0NOMHUTENIbHOM
npodeccroHanbHOM 06pa30BaHNK

1 MNporpamma CTXKMPOBKMU
«YHuBepcuTeT 4.0 Lindposas
TpaHcopmauusa», 72 daca, 2021r.,
"ocyfapcTBeHHOe yupexxzeHue
o6pasoBaHus «PUBLL», r. MUHCK;

2. Y[OCTOBEpeHMe O MOBbIWEHNN
KBa/IMhnKaLmm

No024-22 ®I'BOY BO YXTUHCKUIA

rocyAapCTBEHHbIN TEXHUYECKUIA
YHUBEPCUTET, «YnpasneHue
Ye/IOBEYECKMU  pecypcamm n

KafjpoBOe [e/nonpou3BOACBTO», 72
yaca, PreOY BO YXTUHCKUNA
rocyAapCTBEHHbIN TEXHUYECKMI
YHUBEPCUTET, I. Y CUHCK.

3. Y[ocToBepeHMe 0 MOBbILEHUN

KBanmmKalmm Nel-15267
«AKTya/bHble BOMpOCH!
npenogaBaHMs B 06pa3oBaTe/lbHbIX
YUPEXAEHMSAX BbICLLErO
06pa3oBaHus: HOPMaTVBHO-
MpaBoBOe, MCMXonoro-

negarornyeckoe W  MeTOAMYECKoe
COMpoBOXAeHMe», 24 yaca, PIrBOY
BO [OoHCKOW  rocyaapCTBEHHbIM
TEXHNYECKUA  YHUBEPCUTET, r.
PocTtoB-Ha-[loHy, 2022r



