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1. OIMMCAHUE YYEBHOM JUCHUTLINHBI

HaumMenoBaHue MoKa3aTels

HauMeHOBaHUE YKPYTTHEHHOM

XapaxrepucTraka yae6HoH

TPYIIIBI HAlIPaBIEHUH TOArOTOBKH, JACIUIITHHEI
HalpaBJICHUE TIOATOTOBKH, ovYHas 3a04HAas
MarucTepckas nporpaMmma, dhopma ¢hopma

[IpOrpamMMa BBICIIEro 00pa3oBaHus 00y4eHHus 00yueHHs

KonuyecTBo 3a4eTHRIX
eIUHHUL] — 2

VkpylHeHHas rpylIa HalpaBIeHnH
[IOJArOTOBKH
13.00.00 nexrTpo- H

TEIJIOHEPTETHKA
(Ko, Ha3BAHUE)

Hamnpagiienue noAroToBKH
13.04.03 SHepreTuyeckoe

MAaIMHHOCTPOCHHE
(Koj1, HAa3BAHHE)

Yacts, popMupyemas
y4aCTHHKaMU 00pa30BaTENbHBIX
OTHOLIEHUHN

Moynei — 1

CMBICTIOBBIX MOy e — 2

WnnuBuyansHble HAYYHO-
HCCIIEI0BATENIbCKUE
3aJJaHus:

O0b11ee KOIUIeCTBO
4acoB — 72

MarucTepckas mporpaMma
XonoauIbHbIe MAITHHEL U

YCTaHOBKH

(Ha3BaHmue)

I'ox moaAroToBKH

1-it | 2-it
CemecTp
1-# YcranoBouHas,
3uUMHSS CecCUst
Jleknuu
18 4ac. 12 gac.

KomnnuecTBO 4acor B
HEJIEITIO V151 O9HOU (OPMEI
oby4cHusA:

ayauTopHBIX — 1,8;
CaMOCTOSITEIbHOM paboThI
obyuatomerocs — 1,6.

I[IporpaMma BhICIETO 00pa30BaHUs
mporpaMma MaricTpaTypsl

IIpakTHyeckue, cCEMHHAPCKHE
3aHATHS

18 uac. l 8 gac.

JlaGopaTopHble 3aHATHS

CamocrosiTe/ibHas padoTa

32,7uyac. | 39,8 uac.

NupuBuayajbHbie 3aJaHHS:

3.3 112

2 TMK 2 TMK

®opma npoMeKy TOYHON
aTrecTalHH:
(3a4eT ¢ OLEHKOIH, JK3aMeH)

DK3aMCH JK3aMCH

CooTHOIIEHHE KOJMYEeCTBAa YacoB ayIHTOPHBIX 3aHATHH W CaMOCTOSATEIbHOH paﬁﬂTbl

COCTaBJIACT.

JUIst O9HO# GopMbI OOyUEHHS

- 36/32.7

Jutst 3a09HOM opmel 06yueHus — 20/39.8




2. TIEJIM ¥ 3ATAYY YYEBHOM JUCIUTLINHEI

[ean: ocBocHHE (U3UYECKUX OCHOB CTPOCHHS TBEPIIOTO TeJIa METala, MOy IPOBOAHUKOB, HAHOYACTHII.
[Tonyuenne NPaKTHYECKUX HABBIKOB HEOOXOJMMBIX JUIA MaTEeMaTHYeCKOro pacdera M pa3paboTKH
TIPOEKTHOM TOKYMEHTAIMH, B TOM YHCIIE UL 0OPMIIEHHS PACUETOB, KYPCOBBIX M AUIIIOMHBIX paboT.
3agaum: - U3ydyeHHE OCHOB XOJIOIHIBHON TEXHOIOTHH;

- OCBOGHHE IIPHHIMIIOB pacyéTa M KOHCTPYHPOBAHHS XOJOMMIIBHEIX KaMep XOIOAMUILHOIO 6moka
peanpusTHii epepabaThIBAlOIUX U MUIIEBBIX TPOH3BOJICTS;

- u3yueHWe OOMMX CBENECHWH O XONOMMIBHMKAX MPE/IPUATHHA NepepabaThlBAOMAX U IHINEBBIX
IIPOU3BOJICTB;

- OpraHW3alA} TIPOU3BOICTBA C HCIONB30BAHHEM COBPEMEHHBIX BUJOB XOJIOIMIBHON TEXHUKA.

3. MECTO YYEBHOH JUCIUAILINHBI B CTPYKTYPE OIIOII BO

VueGHas TUCIMIIIHHEA HAHOTEXHONOTHH M CHELMATbHBIE MATepUalbl OTHOCHTCS K 4acTd (opMHUpYeMOH
YyYaCTHUKAMH 00pa30BaTeIbHBIX OTHOLICHHUH.
JlucuuumMEsl  obecrednBaeMble 6a3oBble 3HAHKS: «MeXaHHKa SKHIKOCTH H rasa», «XONofuiIbHas
TEXHOJIOTHA», « TexXHHUecKas TepMOJAUHAMHUKAY.
[Tepen u3ydeHHEM JUCIHUIIIMHEI CTYACHT JOJDKEH:

3HaTh: OCHOBHBIE MAaTeMaTHUecKd ¥ (puU3MUecKHe TepMOJMHAMHYECKHE CBOMCTBA MATEpPHUAlIOB,
TpanchOpMAaIMH SHEPTHH, KOHCTPYKIMOHHBIX MAaTEPHATIOB ¥ MaTEPHaIOBEACHD.

VMeTh: pelmnaTh BOIPOCH], CBS3aHHEIE C TPOEKTHPOBAHUEM M PaCYETHO-TEOPETHYECKHM aHAH30M
paGOThI XOIOAUIBHBIX YCTaHOBOK.

BiraieTs: NpaKTHYeCKHME HaBBIKAMM PacueTa XOJIOIUIbHOTO IIHKIIA, HCIOJIB30BaHNE CTAHAAPTOB H
CIIPaBOYHOM JIATEPATYPHI IIPH CAMOCTOATENIBHOM BBINOIHEHHH TEXHUICCKUX H3MEPEHUH B PACYETOB.

4. KOMIIETEHIIUH OBYYAIOIIEIOoCsl, ®OPMHUPYEMBIE B PE3VYJIbTATE
OCBOEHMHS YUYEBHOU JUCITHUITJIMHBI

B pesynbrare OCBOCHHS H3ydeHMs Y4eOHOM IUCIMILIMHBL Y 00yuaromerocst JO/DKHBEI OBITh

copMHUPOBAHEI KOMIIETEHIIMH ¥ MHAHKATOPBI HX I0CTHKCHMS
Ko0 u naumenosanue uHoukamopa 00CMUNCEHUs
KOMNnemeHyuu

WU-1nk-5 Cnocoben dopmupoBaTh HOBBIE
HAIpaBJIeHAs HAYYHBIX MCCJIEJIOBAHHM K ONBITHO-
KOHCTPYKTOPCKHX pa3paboToK
N]1-2rk-s CrocobeH oneHWBaTh WHHOBAIMOHHBIC H

Koo u naumernosanue Komnemeryuu

ITK-5. TEXHOJIOTHYECKUE PHCKU IIPH BHEAPESHHH HOBBIX
['OTOB HCIIOJIE30BATH COBPEMEHHBIE TEXHOJIOTHH

JOCTHIKEHUS HAYKH U nepeoBbx TexHouoruit B | U-3rx-s CrocoGeH OpraHH30BBIBATH IOBBIICHHE
Hay4YHO-HMCCIIeI0BaTeNbCKUX paboTax KBaTU(pUKAIHH " TPEHHHT COTPY/IHHKOB

nojpasfieneHuii B 00NACTH  MHHOBAL[MOHHOH
IeSTeIHHOCTH U KOOPAMHHPOBaTh paboTy mepcoHalia
IpH  KOMIUIEKCHOM DEIIEHHH HHHOBAIlMOHHBIX
npobieM

B pe3ynbTaTe U3y4eHHs AUCIHILTHHE! 00y JAIOMIMACS JIOIDKEH:

3HATH:

PacueT o6beMa M Macchl MPOAYKTa, KOTOPHIA 3aMOPaXKMBAETCS, MPOJODKATEILHOCTH 3aMOPaKUBAHMUL,
KOHCTPYKTHBHBIX Pa3MEPOB TEXHOJIOTHUECKOH yCTAHOBKH, TEIUIOBOM HArPy3KH Ha XONONMIBHYIO MAIIHHY
¥ TErJI000MEeHHBIE allllapaThbl.

yMeThb:

— OCYIIECTBJIATH PAlMOHAIBHBIA NMOAGOP M OLEHKY XOJOJMIBHOIO TEXHOIOrHYECKOTOo o6opyIOoBaHHUS,
obecIeunBaTh BBIBOJ €70 Ha ONTHMAJIBHBIE PEXXUMBI pabOThI;




— BBINOJHSTH PACUETH U TIPOEKTUPOBAHHE YCTPOHCTB, ANapaToB UL XONOUIIBHOU 00paboTKU IPOYKTOB
W CBHIPbS, 4 TaKKe XOJIOIMIBHOTO 00OpyJIOBaHHS, IPUMEHAEMOro B Kamepax XOJOMUIbHHKOB IIPH
XpaHEHHH, 3aMOPKHBAHIU U Pa3MOPAKMBAHMY ITAIIEBBIX POIYKTOB.

BJIAJETh: IIPAKTHUECKAMY HABBIKAME SKCIUTyaTallkk XOJIOMIIBHEIX YCTAHOBOK; NPAKTHYECKAMHU HABBIKAMH
TeXHUKH 0€3011aCHOCTH MPH IKCILTyaTallUuy XOJIOIMIBHBIX YCTaHOBOK.

5. IPOTPAMMA YYEBHOM JUCIUILINHBI

MOJIYJIb 1
CmbIcsI0BO# Moayab 1

Tema 1;: OcHOBHBIE IOHATHS HAHOTEXHOJIOTUH. TE€PMUHBI ¥ OTIPE/ICICHHS.
Tema 2: Bo3HHKHOBEHHUE U Pa3sBUTHE HAHOHAYKH.

Tema 3: IIpupoiabie HAHOOOBEKTH! U HAaHOID GEKTHL.
Tema 4: Buibl IPUPOIHEIX U CO3aHHBIX HAHOCTPYKTYP.
Tema 5: IToydenue co3JaHHBIX HAHOMATEPHATIOB.
Tema 6: MeToab! HCCeI0OBaHMs HAHOCTPYKTYP.

Tema 7: TIpuknagHas HAHOTEXHOJIOTHS.

CMbICI0BO#H MOAYJIb 2

Tema 1: HaHOTEXHONOTHS B MAIIHHOCTPOEHHUH.

Tema 2: HanowHXeHepust IIOBEPXHOCTEN JeTalIeH.

Tema 3: 3akon Xosa-Ilerua. HanomexaHuka.

Tema 4: XKunxue KpucTaibl.

6. CTPYKTYPA YYEFHOM JUCIHUILINHBI
Komu4gecTBo 9acoB
Hazpanune 3a04Has
ounasg popma obydeHus
CMBICIIOBBIX

MOIyJIeH U TEM B TOM YHCJIE B TOM YHCIIE
BCEr0 [ 3 3 3 5| BCETo
| o nab’ | uHA | Cp I n | mab | uHA
1 2

c
4 5 6 7 8 10 [ 11 12 13
Moayas 1

CMbIC/10BO# MoayJb 1
Tema 1: OcHOBHEIE
IMOHSITHS
HaHOTEXHOJIOTHH. 5 2 2 1 6 2 1 3
TepmuHb! U
OIpeIeICHHUsL.

Tema 2:
BoO3HHKHOBEHHE H
pasBUTHE
HaHOHAYKH.

Tema 3: [Ipuponusie
HaHOOOBEKTHI U 5 2 2 1 6 2 1 3
HaHo03(eKThL.
Tema 4: Buast
HNPUPOIHBIX U
CO3/IaHHBIX
HAHOCTPYKTYD.
Tema 5: ITomyuenue
CO3IaHHBIX 3 i L 1 4 4
HaHOMAaTEepPHUAJIOB.

(U8]
o




Tema 6: MeToip!
UCCIICIOBAHUS

HAHOCTPYKTYP.

Tema 7:
[Ipuknaguas
HAHOTEXHOJIOTHUS.

5.8

1,8

Hmozo no
CMBIC/I080MY
Mooynio 1

33,8

12

9,8

34 6

24

CMBICI0BOH MOAYJIb

Tema 1:
HanoTexHoJI0THS B
MaIIHHOCTPOCHHH.

Tema 2:
Hanounxenepus
[IOBEPXHOCTEH
JeTaieH.

Tema 3: 3akon
Xomma-Iletua.
HanomMexanuka.

Tema 4: Kunkue
KPHCTAJLIBL

5,8

4,8

Hmozo no
CMBIC/I080MY
Mmooynio 2

17

258 | 6

15,8

Bcero no
CMBICTIOBBIM
MO/IYJISIM

50,8

18

18

14,8

59,8 | 12

39,8

Karr

0,9

0,9

1,8

1,8

CP3k

119

17,9

HK

K9

2

2

2

2

Karrmxk

0,4

0.4

0.4

0,4

KonTpoas

8

8

Bcero yacon

72

18

18

2%

32,7

72 6

8

11,3 | 46,7

IMpumeuanus: 1. JI — nexiuu; 2. n— npakTHYECcKHe (ceMMHapcKue) 3aHATHSA; 3. 1ab — TabopaTOpHbIe 3aHATHS; 4. HHI —

WHIMBHIYaIbHbIE 3aHATHA; 5. CP — CAMOCTOsATENbHas paboTa;

7. TEMBI ITIPOBEJEHVS IPAKTUYECKHUX 1 CEMUHAPCKHUX 3AHATHN

Homep Ha3paHue TeMbI KonugecTBO 9acoB
/1 ounas popma 3a04Has
1 OCHOBHBIE TIOHATHS HAHOTEXHOJIOTHH. TepMUHBI 5 1
U OIIpeJICJICHHS.

2 Bo3nukHOBEHME U Pa3BUTHE HAHOHAYKH. i 1
3 ITpuponHble HAHOOOBEKTH! U HaHOI() PEKTEL. 2 1
-+ Bu sl IPEPOAHBIX ¥ CO3JaHHBIX HAHOCTPYKTYP. 2 1
5 IMomyueHue CO3JTaHHBIX HAHOMATEPHAJIOB. 1

6 MeTop! HCCiIeI0BaHUsl HAHOCTPYKTYP. 2

74 IpuknanHass HAHOTEXHOIOTHS. 2

8 HaHoTeXHOIOTHSI B MAIIMHOCTPOCHHUH. 1 1
9 HazoWHKeHepHs IOBEPXHOCTEH JeTalel. 2 1
10 3akxon Xosuia-Ilerya. HanomMexaHuka. 2 1




11 | JKuikue KpHCTALIEL 1 1

Bcero: 18 8

8. TEMBI IABOPATOPHBIX 3AHSITUM - ne 3ansianupoBano

9. CAMOCTOSITEJIBHAS PAGOTA

Homep HasBanue teMsl KonuuecTBo 4acos
n/n ouyHas popma 3a04Had
1 OCHOBHBIE TIOHATHS HAHOTEXHOJOTHH. TepMHHEI 1 3
U OIpE/IETICHHS.

2 BO03HHAKHOBEHHE M Pa3BUTHE HAHOHAYKH. 1 3
3 [TpupoiHbie HAHOOOBEKTHI U HAHOIPPEKTEL. 1 3
4 Bu 161 IPHPOIHBIX U CO3aHHBIX HAHOCTPYKTYP. 2 3
5 [ToydeHue cO3aHHBIX HAHOMATEPHUATIOB. 1 4
6 MeTo sl BccaeqoBaHusl HAHOCTPYKTYDP. 2 B
7 [TpukiaHas HaHOTEXHOJIOTHSL. 1,8 4
8 HaHOTEXHOJIOIHsl B MAIIMHOCTPOCHHUH. 1 3
9 HanoumkeHepHst IOBEPXHOCTEH] JIeTallel. 1 4
10 3axon Xosuia-Ilerya. Hanomexanuka. ) 2 4
11 Kunxue KpucTalibl. 1 4.8
Beero: 14,8 39,8

10. OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOIECCA JJISA JIMIT C
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMU 3I0POBbS 1 HHBAJINIOB
B xoze peanm3aniy yueOHOH JUCIHUILIHHBI HCIIOIB3YIOTCS CIIETYFOIIHE JOTOIHATEIbHBIE METOIBI
00y4eHH s, TEKYIIero KOHTPOJIS YCIeBAEMOCTH | IPOMEIKY TOIHOH aTTecTallky o0ydaromuxcs B
3aBHCUMOCTH OT UX MHIUBHIYaJIBHEIX 0COOEHHOCTEH:
1) s cnensix ¥ ciiaboBUIAIIMX:
- JeKIUH 0QOPMIIIOTCS B BHJIE 2JIEKTPOHHOTO JOKYMEHTA;
- MECBMEHHBIE 3aAaHus 0(QOPMIIIOTCS YBEIHYECHHBIM MIPU(TOM HIH 3aMEHSIOTCS YCTHBIM OTBETOM;
2) I DIyXHX U c1ab0CbIIaIuX:
- jeKuuy 0GOPMILTIOTCS B BUIE 3JIEKTPOHHOTO JOKYMEHTA;
- MHCHLMEHHBIE 3a[aHus BEIIOTHIIOTCS Ha KOMIIBIOTEPE B IIUCEMEHHOR (opMe;
- 5K3aMeH H 3a4ET MPOBOIATCS B MUCHMEHHOM opMe Ha KOMIIBIOTEpe; BO3MOXKHO NPOBEACHHC B bopme
TECTHPOBAHMS C HCTIOJIB30BAHHEM AUCTAHIMOHHOM cucTemsl Moodle;
3)  [uIs JIMI ¢ HapyIIeHUsSMH ONOPHO-IBUIaTEIbHOTO alapara:
- JIEKIH OOPMILIOTCS B BHIE 3JIEKTPOHHOTO JOKYMEHTA;
- IMCEMEHHEIE 3aJaHUs 3aMEHSAIOTCS YCTHBIM OTBETOM;
- 5K3aMeEH U 3a4€T IPOBOAATCS B YCTHOM (popMe.
I[Tpu HEOGXOIMMOCTH IIpeTyCMaTPUBAETCs yBEIHICHHE BPeMEHHU [T IOATOTOBKH OTBETA.
IIporeTypa NpoBeIeH s IPOMEKYTOUHOH aTTeCTalMK [/ 00y JaloIUXCsl YCTaHABIMBACTCS C y4ETOM
HX WHAMBHIYaTbHBIX ICHX0bH3MdecKuX ocobennocTei. [IpomexyTounas aTTecTanus MOXKET
IIPOBOAMTECSA B HECKOJIBKO 3TAIIOB.
ITpu IpOBEIEHHH [POLE/LY bl OLICHHBAHUS PE3YIBTATOB 00YUEHHs NPETy CMATPUBACTCS HCIIONIB30BAHHE
TEXHHYECKAX CPEICTB, HEOOXOMUMBIX B CBS3U C HHIMNBH/IY ATBHBIMU OCOOCHHOCTAMH o0yyJaromuxcs.
DTH CpeACTBA MOTYT OBITh IPEIOCTABIEHbl yHUBEPCHTETOM, MM MOTYT MCIIOJIB30BaThCA coOCTBEHHBIE
TEXHUYECKHUE CPE/ICTBA.
[IpoBeieHre MPOLELYPBI OLICHHBAHKSA PE3yIbTATOB 00y YEHHS IOITYCKAETCs C HCTIOIb30BAHHEM
JIMCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOIOTHH.
O6ecneunBaercs J0CTYI K HHPOPMAIIMOHHBIM U OMOIHOrpaguaeckum pecypcaM B CETH WurepHer s
KaX1oro obygaromerocs B popMax, afanTHPOBAHHBIX K OTPAaHHYCHUSAM HX 3/I0POBbs X BOCIPUSATHA
uHdopmanmu:
1)  mus criensiX B cIaboBHIAIIMX:



- B e4aTHOH QopMe YBEIUYEHHBIM IIPH(TOM;

- B )OpMe 3JIEKTPOHHOTO JIOKYMEHTA.

2) IS TIIYXHUX U cIabOoC/bIIanyX:

- B leyaTHoU (opme;

- B opMe 3JIEKTPOHHOTO TOKYMEHTA.

3) s oOydaromuUXcs ¢ HapyEeHHAMHU OTIOPHO-BHIaTeIFHOTO annapara:
- B IIeYaTHOM dopme;

- B OpME 3IEKTPOHHOTO JTOKYMEHTA.

11. UHAUBU Y AJIBHBIE 3ATAHWSA

M3yunTe CTPYKTYpPY ¥ CBOHCTBA CO3[aHHBIX HAHOCTPYKTYP W OMHIIATE CII0COOBI WX MOJy4YCHH.
BriGepuTe OIUH U3 METOJOB MOJTy4EHUS HAHOCTPYKTYP U OJPOGHO OMMIIKTE ero MPUHIMI PabOTHL.

[IpoaHaqu3upyiTe pasiMYHble METOABI HCCIENOBAHMA HAHOCTPYKTYp M OHCHHTE HX
IPEUMYIIECTBA U HelocTaTKH. Bribepure 0ZMH U3 METO/IOB HCCIICI0BAHMS K oApOOHO OIHIIKMTE €TO
HPUHIHI PabOTEL

PaccMOTpyTE IIPEMEPbI IPUKIIAIHON HAHOTEXHOIOTHE B Pa3/IMYHBIX OTPACILIX POMBIILICHHOCTH.
ONMINKTE OJMH U3 IPHUMEPOB TIPUKIATHON HAHOTEXHOIOTHH U OLEHATE ero ) HEKTHBHOCTE.

[IpoaHanusupyiTe MPUMEHEHHE HAHOTEXHOJNOTMH B MAUIMHOCTPOCHHH. OnumuTe TPHHIKUIT
paboThl HAHOCTPYKTYP B MAITMHOCTPOSHAH ¥ [IPUBEUTE IPUMEPBI AX HCIIONB30BAHHA.

V3yunTe NpUHIMIG HAHOUHXKEHEPHH [IOBEPXHOCTEH neraned. PaccMmoTpuTe NpHMEPHI
IPUMEHEHHS HAHOMH)KEHEPHH B [IOBEPXHOCTHOH 00paboTKe JaeTaeH.

Uzyuute 3akon Xoura-IleTda u ero NMpUMEHEHHE B HAHOMCXAHHKE. PaccMoTpuTe IPHUMEPHI
NpUMEHEHHs 3aKoHa Xojula-Ilerya B HAHOMEXaHUKE ¥ OLIEHATE KX 3¢ PexTUBHOCTS.

[IpoaHanm3mpyiiTe CBOKCTBA M NPHMEHEHHE JKHIKMX KpUCTaioB. ONMIIMTE MPHHLMAI paboTsl
KHIKAX KPUCTAUIOB M PAcCMOTPHTE IMpPHMEphl HMX HCNOIL30BAHMS B PasIHIHBIX OTPaciix
IIPOMBIIIIIIEHHOCTH.

12. ®OHJI OIEHOYHbIX CPEACTB NJIA TEKYIIEI'O KOHTPOJISA 3HAHUI
OBYYAIOIUXCS X TIPOMEXYTOYHOU ATTECTAIIAN

CrcTeMa OIeHHBAHHS TI0 Y4eOHOH JUCIMIUIMHE 110 OYHOH Gopme o0yueHus™

®opma KOHTPOJIS Make. Kou4ecTBo 6aJ710B
3a oy pabdoTy Bceero
Texyui KOHTPOJIb:
MMACBMEHHBIN OIIPOC 5 10
KOJUIOKBUYM 10 10
KOHTpOJIbHAs pa6oTa (TeKyLui MOJTy IbHBIH KOHTPOIIb) 10 20
ITpomexyTOYHas aTTeCTalHs IK3AMEH 60

HToro 3a cemecTp

100

* B COOTBETCTBMH C yTBEP)KACHHBIMH OLEHOYHBIMU MaTepHalaMHU 110 yueOHO! TUCIUTIIHHE

Bomnpocs! st TPOBEIEHUS] MOy TbHBIX KOHTPOJICH 110 IMCIHILIHHE

CMmbicaoBo# Moaynb 1.
1. Uro Takoe BonHa ae bpoina?




2. TToyeMy cuMTaeTcs, YTO BONHA [€ Bpoilyid onpeaenieT reoMEeTPHICCKIE IapaMeTphI HaHOOOBEKTOB?
3. Uro TaKoe KPUTHUECKHii pasMep HaHOOOBEKTa?

4. TloyeMy KOJHMYECTBO MOBEPXHOCTHBIX aTOMOB SBIIETCA OJHMM W3 KPHTCPHCB, OTIMYAROIIMX
HAHOOOBEKTHI OT JAPYTHX 0OBEKTOB HCCIET0OBAHMUS?

5. Yrto Ha3bIBAETCS HAHOMATEpUAIaMu?

6. Yto BKIIFOUAET B ce0sl MOHATHE TEXHOJIOTHs?

7. Yto Takoe HanoTexHonorus? OnpeneneHne

8. Uem oObsicHSETCS XUMHYecKas H  KaTaJuTHYeckas AaKTHBHOCTh HAHOOOBEKTOB M
HaHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB?

9. K uemy mpuUBOAHMT B HaHOOOBLEKTax Oojiee CHIBLHOE MPOSBJICHHE CHII u300pakeHus, TMHEHHOTO U
HOBEPXHOCTHOI'O HATSHKEHUs?

10. Yo Takoe «CHIIBI H300paeHus»?

11. Kakue Kiaccuueckue pasmMepHble 5 (HeKTsl HaONIONAr0TCA B HAHOOObEKTax?

12. B yeM npuuKMHa H3MCHEHHUS 3IEKTPOYH3NUECKUX [TapaMETPOB HaHOMATepHAIOB?

13. Ha uem 6asupyroTcs IIPHHIMITEI CAaMOOPraHH3aIMH HAHOCTPYKTYP?

14. Kax cHTbI OTTAIKABAHHS U IIPUTKEHHUS 3aBUCST OT PACCTOSHHUA MEXKILY aTOMaMHU?

15. B xakux MarepHajax IpH Iepexoje K HaHOpa3Mepam CTAHOBSTCS CYIMICCTBEHHBIMA KBaHTOBBIC
OTpaHUYEHHs [IOBENEHNUS HIEMEHTaPHBIX YaCTHIL?

16. Kak u3MeHseTcs CIEKTp SHepru 5eKTpOHA [IPU TIOHMKEHHH Pa3MEPHOCTH 00bexTa?

17. Tepeunciute Gu3MuecKie IPHYHHEI CIENUPUKH TOBEACHUS HaHOOOBEKTOB

18. UTo JIEXHT B OCHOBE OOIIEIPHHATOH KiaccupuKanuy HaHo0ObeToB?

19. JTaitre onpenenerne O-B HanoobbexTa. [Ipumepst

20. Jlaitte onpenenenue 1-0 HanooOBbekTa. [Iprmepsl

21. Jlaitre onpenenenue 2-0 HanooOBeKTa. [Ipumepsr

22. Knaccudukarnus HaHOMaTepHaioB

23. Kakue JBe TEXHOJNOTHYECKHE TApaJurMbl KIMEIOT MECTO B HAHOTEXHOJIOTUU?

24. Kakoe rJaBHOE OTpaHHYEHHE HA WUCIIOIH30BAHHE TEXHOJIOTMYECKOH Napafurmbl «CHH3Y-BBEpX»?
25. Kakue mBa Kj1acca IpoieccoB MOXKHO BBIIEIUTE IIPH H3TOTOBICHHH HAHOYACTHUI?

26. Uto Takoe JUCIeprupoBaHie TBEPIBIX TeN?

27. B ueM 0COBEHHOCTH JUCTIEPIHPOBAHHS TIPU M3roToBIeHHH O-B HaHOOOBEKTOB?

28. TIpuBenuTE IPUMEPH! YCTPOHCTB, HCMONIB3YEMBIX UL MEXaHHIECKOr0 AUCIICPTHPOBAHHUS TBEPABIX
TEl

29. ITpuBeUTE IPUMEDPH! YCTPOKCTB, HCIIONB3YEMBIX T KOHACHCALIHOHHOTO croco0a U3roTOBIECHUSA
O-B HaHOOOBEKTOB

30. IIpuBeuTe IPUMEPHI YCTPOUCTB, HCIIOIB3YEMBIX ISl H3TOTOBJICHHA O-B HaH006BEKTOB METOLNOM
pacIbLIeHUs

CMmbICI0BOH MOIYJIb 2.

31. Kak mpHHATO KIaccH(bUIMPOBATh HAHOTPYOKH?

32. Kakuie pa3HOBHUIHOCTH HEYTJICPOAHBIX HaHOTPyOOK BBI 3HAETE?

33. Kakue Tpu criocoba H3roTOBJICHHs. HEYTIEPOIHBIX HaHOTPYOOK BB 3HaeTe?

34. Kakoi crioco® M3roTOBJIEHHS HEYIIEPOIHBIX HAHOTPYOOK cumuTaeTcs Hauboiee IIePCIIEKTHBHBIM?
35. B ueMm 3aKOYaeTcs CIOco6 H3rOTOBIEHHs HEYTNIEPOAHBIX HAHOTPYOOK M3 HANpPKEHHBIX
reTepOINUTAKCHAIBHBIX CI0eB?

36. IlepeunciuTe JOCTOMHCTBA CBEPHY TBIX FE€TEPOILICHOK

37. Kakue el IpecielyeT HaHeCeHHe TIOKPBITHH?

38. J[Ba mOAX0/1a K YIIy4IIEHHIO CJTy’KEOHBIX XapaKTePUCTHK IIOBEPXHOCTH



39. Kakue [Be IPYIIIhI IPOLECCOB, HCIOMB3YEeMBIX UL HAHECEHHU IOKPBITHH, BEI 3HaeTE?

40. Kakue criocoGbl pacTbUIeHHs MaTephaia HCIIOIb3y OTCSA B METO/IaX OCAX/IEHUS U3 [apOBOH (asei?
41. B yeM IOCTOMHCTBA METOJIOB OCAKICHUA U3 apoBoi (asnl?

42. YeM IPHHIMITHATEHO OTIMYAIOTCS METOIBI XEMHUECKOr0 OCXK/IEHHS U3 11apoBo (aser?

43. Yto TaKoe 3MHUTaKCHA?

44, Kakue pa3sHOBH/IHOCTH SIUTAKCHATBHBIX IPOLECCOB BbI 3HAETE?

45. Yem OTIMYAIOTCS TICEBIOMOMHBIN PocT OT pocTa o npuamuiny PCY?

46. Xunxodasuas srmurakcus. [JocCTOMHCTBA, HEOCTATKH

47. I'azodazuas snmutakcus. JlocToMHCTBA, HENOCTAaTKH

48. MonekynspHo-rydeBas (Iy4KoBas) snuTakcus. J[OCTONHCTBA, HEIOCTATKH

49. Yto Takoe ¢dynnepeH?

50. Yro Ttakoe ymieput?

51. Kak MoHO MOIu(UIMpPOBATh CBOKCTBA By ILIEPUTOB?

52. Yro Takoe rpaden?

53. Kak W3roTaBIMBAIOT «YUCTEHIE), HE CO/IEpIKAIHe KUCIOPO (yiepeHs

54. B ueMm 3aKirodaeTcsl IPOMBIILIEHHBIA CIIOCOO HM3rOTOBIEHHS (yJUIEPEHOB, COAEpXKaIIHuX
KHCIIOpon?

55. Kax OYMINarOT ¥ COPTHUPYIOT QyILIepeHsl?

56. UeM 00BsICHIETCS BHICOKAs CTOMMOCTE KapOOHOBBIX HAHOCTPYKTYP?

57. Kax usrotasmusatoT uuctbie YHT?

58. Kak TeXHHYECKH peausyer crocod karamutudeckoro cunresa YHT?

59. B uem 3aKioyaeTCs XMMAYECKHUi criocod u3roToBneHus rpapena?

60. B uem 3akmouaercss Haubolee IEPCIEKTHBHBIA C TOYKH 3PEHHS DJIEKTPOHMKH CIOCOD
H3TOTOBIICHUS rpadena?

61. I'ie MOryT GBITH KCIIONB30BAHBI YIIEPOIHbIC HAHOMATEPHAbL?

62. Kakue 06bekThl MOryT 65ITh Hccnenosansl CTM, a xkakue ACM u novemy?

63. Ha xaxoMm addexre paboraer CTM?

64. Hapucyiite cxeMy, miunocTpupyomntyo npuanun paborst CTM

65. Uro obecredynBaeT BBICOKYIO paspemaronryio CrocoGeH Mo BHICOTE HCCIENYEMOro OOBEKTa B
CTM?

66. Uto ofecrieynBaeT BRICOKYIO paspemarorryto Criocoben B miockocta XY 8 CTM?

67. Tloyemy st pa6otsr CTM He TpeGyercs Bakyym?

68. KaxoBbI TeXHHUECKHE XapaKTepucTuku coBpeMeHHBIX CTM?

69. Kaxos npus1un paborer ACM?

70. B 4em 3aKirouaetcs OcHOBHBIE mpobnembl ACM 1 B 4eM ero He0CTaTKu?

71. Uto Takoe HAaHOTEXHOJIOTHYECKas 30HI0Bas MallkHa?

72. UeM HaHOTEXHJIOTHUYECKas 30HI0Bas MammuHa oTaugaercst ot CTM?

73. KakoBbl peaibHble JOCTUKEHH HAHOTEXHOJIOTMH B HACTOAIICE BpeMs?



13. PACIIPEJAEJEHUE BAJIJIOB, KOTOPBIE IIOJIVYAIOT OBYYAIOIUECS

Texyliee TeCTHPOBAHUE H CAMOCTOsTe/IbHAA padoTa, 6asur

Hroro HroroBnbiii
Tekymuii | koHTpoas | Cymma,

KOHTpOJIL, | (3Kk3aMeH), | 0amwa

CwmpicioBoii Moy b Ne 1 CMmpiciioBo# MOy b Ne 2 il -
TI|T2| T3 (T4 |T5|T6| T7 T1 T2 T3 T4 40 60 100
2214444 4] 4] 4 | 4] 4

IIpumeuanue. T1, T2,...T7 — HOMepa TeM COOTBETCTBYIONIMX CMBICIIOBBIX MOy IEH

COOTBETCTBHE TOCYIAPCTBEHHOMN IIKaJTbI OIICHMBAHHS aKaJIeMUIeCKOH
yCIIEBAEMOCTH M IIKAJIbI

Cymma 06as110B 3a

ITo rocynapeTBeHHOM

Bce BUAbI y4eOHoil Onpenenenue
mKaJe
AeATeNbHOCTH
OTJIMYHO — OTJMYHOE BBIIOJIHEHHUE C
90-100 «OTtmranao (5)

HE3HAYUTEJIbHBIM KOJMIECTBOM HETOUHOCTEH

XOPOIIIO — B 11€JIOM MIPABHJIBHO BBITOJIHEHHAST
80-89 paboTa ¢ He3HAYUTENBHBIM KOIHUYECTBOM
omubok (1o 10 %)

«Xopommo» (4)
XOPOIIO — B II€7I0M IIPAaBUIILHO BBITOJIHEHHAS
75-79 paboTa ¢ He3HAYUTEIBHBIM KOJIMYECTBOM
ommbox (10 15 %)
70-74 yIOBJIETBOPUTEIHHO — HEITI0XO, HO
€O 3HAYMTEIHHBIM KOJIMYECTBOM HEIOCTAaTKOB
«Y moBneTBopuTensHOY (3)
60-69 YIOBJIETBOPUTENILHO — BEIIIOJTHEHHE
yIOBJIETBOPSAET MUHUMAIIBHBIE KPHTEPUH
15.59 HEYIOBJIETBOPUTENBHO — c
BO3MOJKHOCTBIO IIOBTOPHOW aTTECTAIlMH
«HeymoBneTBOPUTETHHO
@) HEYIOBJIECTBOPHTEIBHO —
0-34 ¢ 00513aTeTbHBIM IIOBTOPHBIM H3y4YEHHEM

JACIUIIIMHBI (BBICTABIISIETCS KOMUCCUEH)

14. PEKOMEHIYEMAJ IUTEPATYPA

OcnoBHas

5

HaHOCTpyKTypHBEIE MaTepraisl : yuebHOe mocobue / oA penakuuei P. Xannunk. — Mocksa :
Texuochepa, 2009. — 488 c. — ISBN 978-5-94836-221-2. — TeKcT : a1EKTPOHHBI // DEKTPOHHO-
6uGoTeunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/12730.html

HaHOTEXHOIOMMY ¥ ClienuaibHbIe MaTepuansl : ydebHoe mocobue i By3os / 0. I1. Comxues, E.

W. Tpsxun, C. A. Bonorkanuna, A, I1. Tletkosa ; 10z pefakunueH IO. I1. Conuues. — Cankr-
Tlerepbypr : XUMU3IAT, 2017. — 336 c. — ISBN 978-5-93808-296-0. — Texkcr : 3NIEKTPOHHBIHA
/| Dnextponno-6ubimoTedHas ~ cuctema IPR BOOKS @  [caiit]. —  URL:

http://www.iprbookshop.ru/67351.html
Commmes, 0. 1. CrenpansHble MaTepraibl B MAlIMHOCTpoeH:H : yueOHuk s Bysos / IO. IL
Conuues, E. Y. Ipsxun, B. 10. IMupaiiten ; mox penaxuueit FO. [1. Cormmies. — Canxrt-IlerepOypr
. XUMU3IAT, 2020. — 639 c. — ISBN 978-5-93808-297-7. — Teker : 9JIEKTPOHHBIN //
DeKTPOHHO-OUOIHOoTEUHAas cucreMa IPR BOOKS ; [caiiT]. — URL:
http://www.iprbookshop.ru/67355.html

JlomonHUTEIHLHANA
1. Tepunckuii, B. B. Crenuanbable MaTepHalbl, TTOKPHITHAS W TEXHOJIOIMHM B MAIIMHOCTPOCHAH



yaebroe mocobue / B. B. Ilepunckuit, B. H. Jlscuukos, I'. II. derucos. — CapatoB : CapaTOBCKHI
rOCY/IapCTBEHHBIH TeXHHYECKHH YHUBEPCUTET HMEHH I0.A. Tarapuna, 95C ACB, 2012. — 429 c. —
ISBN 978-5-7433-2539-9. — TekeT : dIeKTpOHHBIA // DrnekTpoHHO-OHOMHoTeuHas cucreMa IPR
BOOKS : [caitt]. — URL: http://www.iprbookshop.ru/76514.html

2. ®enopenxo, B. ®. HanoTexHOJOrMH X HAaHOMATCPHAIbl B arpONpPOMBIIIIEHHOM KOMIIICKCE
HAyYHO-aHATMTHYeCKu 0630p / B. ®. denopenko. — Mocksa : Pocunpopmarporex, 2007. — 96 c.
—_ISBN 978-5-7367-0603-7. — TekcT : 21eKTpoHHSI // DnekTpoHHo-OnbmoTeynas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/15743.html

3. Pemmenb, A. A. MaTtepuansl ¥ METOb HAHOTEXHOIOTHH : ydeOHoe mocobue / A. A. Pemnens, A. A.
Baneepa. — Exartepua6ypr : Ypansckuit Gpenepansubii yausepeuter, ObC ACB, 2015. — 136 c. —
ISBN 978-5-7996-1401-0. — TekeT : dMeKTPOHHBEIA // DnekTporHO-OHOMHOTeyHas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/68346.html

4. HaHocTpyKTypHBIe MaTepHaisl : yueGHOe Tmocobme / mox perakimeit P. Xanauak. — Mocksa :
Texnocdepa, 2009. — 488 c. — ISBN 978-5-04836-221-2. — TeKcr : 2/1eKTPOHHBIH // DnexTpoHHO-
6ubmoTeunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/12730.html

5. Ocumos, K. B. KoMIBIOTEpHOE MOJETUPOBAHHE HAHOTEXHOJOIHMH, HAHOMATEPHAIOB H

gamoctpykTyp. Juddysus : yuebuoe mocobue / 0. B. Ocumos, M. B. CnaBun. — Mockga :
Vzmaremsekuit Jom MACHKC, 2011. — 73 c. — ISBN 978-5-87623-420-9. — Tekct : 2/1eKTpOHHbIH I
DeKTpOHHO-OUbIMoTeYHAL cucTeMa IPR BOOKS - [caiiT]. — URL:

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

6. TIpHOpUTETHBIE HAIPABIEHHS M PE3yIbTAThl HAYYHBIX HCCIEJIOBAHMH 10 HAHOTCXHONOIHAM B
unTepecax AIIK /B. @. ®enoperxo, [I. C. byxnarun, U. I'. Tony6es, JI. A. Hemenymas. — Mocksa :
Pocurdopmarporex, 2010. — 236 c. — ISBN 978-5-7367-0774-4. — Texer : 3JIEKTPOHHBIH //
OnextpoHHO-O0ubIHOTEUHAL chcTeMa IPR BOOKS - [caitT]. — URL:
http://www.iprbookshop.ru/15761.html»)

15. ”HOOPMAIIMOHHBIE PECYPCbI

1. Bepcus 1.100. — Dnextpon. aan. — [[owenx, 1999- ]. — Jlokan. cers Hayu. 6-xku 'O BIIO
TloHeln,. HAIl. YH-Ta 3KOHOMHKA ¥ Topromu mMm. M. Tyran-bapamosckoro. — CucreM.
tpeGosanms: [TK ¢ mporeccopom ; Windows ; TpaHCTIOPT. TPOTOKOJIBI TCP/IP u IPX/SPX B
pen. Microsoft ; MbImb. — 3ariL. ¢ 9KpaHa.

2. IPRbooks: DnexTpoHHO-OMOIHMOTEYHAs cHcTeMa [DJEKTPOHHBIM pecype] : [«AW TIu Op
Menma»] / [000 «Ait ITu Op Menuay]. — DJIEKTPOH. TEKCTOBBIE, tabyn. u rpad. HaH. —
Capatos, [2018]. — Pexxum moctyma: http://www.iprbookshop.ru. — 3ari. ¢ skpaHna.

3. Elibrary.ru [D1eKTpoHHBIA pecypc] : Hayd. 3JEKTpoH. 6-ka / OO0 Hayu. 351eKTpoH. 6-Ka. —
DJeKTpOH. TekcToBble. U Tabn. JgaH. — [Mocksa] : OOO Hayd. 251eKTpOH. 6-xa., 2000- -
Pexcum poctymna : https://elibrary.ru. — 3ari. ¢ skpaHa.

4. Hayunas osnekTponBas Oubmuoreka «KuGepJlennnka» [DnEeKTPOHHBIA pecype] / [OOO

«Uteocy ; E. Kucmsax, JI. Cemsukun, M. Ceprees]. — DI€KTPOH. TEKCTOBbIE [aH. — [Mocksa :

000 «Hteocy, 2012-]. — Pexcum moctyna : http://cyberleninka.ru. — 3ari. ¢ akpana.

HarmmonanbHas DnexTporHas bubnuorexa.

6. «[lonmpen Cnpapouynuku» [DIEKTPOHHBIH pecypc] : INMEKTPOH. 6-ka / [basa nmaHHBIX
S9KOHOMHKM ¥ ImpaBa). — OIEKTPOH. TEKCTOBBIE [JaH. — [Mocka : OOO «Ilommpen
CnpaBounukuy, 2010-]. — Pexxum mocryna : https://polpred.com. — 3ari. ¢ 3KpaHa.

7. Book on lime : DiexkTpoHHO-6uOIMOTEdHAs cHucTeMa [DIEKTPOHHBIH pecype] : OO0
«KHuKHBIH 0M YHHBEPCHTETa». — DIEKTPOH. TEKCTOBble NaH. — Mocksa, 2017. — Pexum
noctyma : https://bookonlime.ru.— 3ari. ¢ 3KkpaHa.

8. VumBepcuterckas oOubmuoreka ONLINE DeKTpPOHHO-0MONMMoTEeYHass  cucTeMa
[Dnexrponnsiit pecype] : 000 «lupext-Menuay. — DNeKTpoH. TeKkcToBbIe HaH. — [Mocksal,
2001. — Pexxum mocryna : https:/biblioclub.ru. — 3ari. ¢ sxpana.

n



9. DBusHect+3akoH [DieKTpoHHBIM  pecypc] :  Arperatop mpaBoBod  uEdopmanun /
[MudopManmoHHo-TIpaBoBas miarhopmal. — DMeKTpoH. TekcTorie faH. — [[donenk, 2020-]. -
Pexum noctyma : https://bz-plus.ru. — 3ari. ¢ sKpaHa.

10. Dnexrporusit kartajsor Hayuno#t Oubmmorexu JIOHENKOrO HAIKMOHAIBHOIO YHHBEPCHTETA
SKOHOMHKH X TOProBmd uMenu Muxauna Tyran-Bapanosckoro [Onextponnsri pecype] / Hb
JouHYDT. - Dnekrpor. pmax. — [Jomenk, 1999- ] - Pexwum gocryna:
http://catalog.donnuet.education — 3ar. ¢ 3KpaHa.

16. MATEPAAJIBHO-TEXHUYECKOE OBECIIEYEHHE YUYEBHOM JUCITATLIIMHBI
Vyebuast ayauropus 7201 s npoBeneHus JTEKIUH OCHAIIEHA CIIEIYIOHUM 000pyI0BaHHEM:

kaccoBsli anmapar 500.02ME, anmapar mokosoit 3amoposku AB 1805, PPO Datées MP-50 cunr. I1K,
POS tepmunan Datées Advance, POS tepmunan Beetle/M, Becer DS 788PM-K15RS, Becsr CAS LP-
15R, cxanep CCD Pulsar Metrologie, cren KoHBeHep, X0I0AuIbHAK MHTED

7008 g mpoBeNeHMS IPAKTHYECKHX pabOT  OCHAIEHA  CICAYIOMHM
J1X-239-7-320,

BO3yX00XIazuTens Gunter, 3ampaBovHAs CTAHLMS, KOMIUIEKT aBTOMATHKH, nenoreepatop Hendi

Aynuropus

0o0OpymoBaHHEM:  XOJOIMUILHHUK ceresas  pab.crann. HMuren  Cenepow,
271 568 12 Kr, MakeT XOJ.TeX., MamuHa Xoil. MXB-4-12, xonox.kam. KXH-1, xonozx.kam. T/u301.
KXH-6,61, xomommieauk J[X-239-7, koumumonep, xonmomwibauk DRF-201 (TOII), xonoaumbHUK
DF-168 (Moposunbauk), Xonoauisiuk DRF-113V (kom6u), 6eccanbHUKOBBIH (TIoTyrepMeTHYHEI)
BHHTOBOM KOMIIPECCOP, 3aTOIUIEHHBIH MHOTOXOIOBOH KOXYXOTPYOHBIH HCIApUTENlb, H3MEPHTEILHO
BeramciuTensHbi kommieke (OBEH), maker GuiroBoro japs Mutep-300, Moposumbauk «Hopa» 155-
3, MHKpOKaHAJIbHBIA TEIUIO0OMEHHHK (KOHIEHCATOp), CTEHJ aMMHAa4HOro XOIOIWJIPHUKA, CTEHI
HCIIapuTeNh, CTEHN Temosol Hacoc, crena (Hopn-239 paspes), Tepmonapa XK 4M, X0noauiIbHUK

«Jlaerpy.

17. KAAPOBOE OBECIIEYEHUE

DaMuIHa, HM4, Yenoeus JIOJDKHOCTS, YpoeeHb CaefieHHA 0 JOMOJIHUTEIEHOM
OTYECTBO MpUBJIEYEHHA yueHas obpazoBaHus, npodeccuoHanbHOM 06pa3soBaHUH
(o ocHOB- CTeIeHb, HaUMEHOBaHHUE
HOMY yueHoe 3BaHHe | CIeLUab-
MmecTy paboThl, HOCTH,
Ha yCJIOBHSAX HarpaBJIeHHUs
BHYTpeHHero/ MOJrOTOBKH,
BHEIIHEro HauMEHOBaHHUE
COBMECTH- NIPUCBOEHHOH
TeNbCTBA; KBaNU(UKALIMH
Ha YCIIOBHAX
Jlorosopa
rpakJaHCcKo-
MIpaBOBOIO
XapaxTepa
(nanee —
porogop I'TTX)
Kynemos lenuc [ITo JomxHOCTE-  |BEICIIEE, [Tporpamma CTaXXUPOBKHU




KoncranTuHOBHY

OCHOBHOMY
MECTY
paboTEI

JIOIIEHT
Kadenpsl
XOJIOAMJIBHOM
¥ TOProBOH
TEXHUKU
UMEHHU
Ocoxuna B.B.,
ydeHas
CTEIeHb
KaHAUIaT
TEXHUIECKUX
HayK, Y4eHOe
3BaHUE JOLEHT

000pyI0BaHH
e
nepepabaThiB
aIoIIMX U
IUIEBBIX
TIPOU3BOJICTB

«Yuusepcuter 4.0  Iludposas
Tpancdopmanusy, 72 gaca, 2021r.,
[ocynapcTBEHHOE yUpexIeHUE
o6pasosanus «PVBII», r. MuHCK;

2. YpocroBepeHHE O TOBBIIICHUH

KBaTM(pUKaLUH

Ne024-22 @®I'BOY BO VYxXTuHCKH#H
roCyAapCTBEHHBIN TEXHUYECKHH
YHHBEPCHTET, «YrpaBneHue
YeJIOBEUYSCKUMH  pecypcamMu M

KaJ[pOBOE JIEJIONPOM3BOICBTOY, 72
yaca, ®I'BOY BO VxrtuHCcKHA
rocy1apCTBEHHBIH TEeXHUYECKHH
YHHBEPCUTET, I'. Y CHHCK.

3. YmocroBepeHHe O IIOBBHIIIEHHUH

KBaTHpuUKauu Nel-15267
«AKTyalbHBIE BOIIPOCHI
npenofaBaHus B 00pa3s0BaTENbHBIX
YUPEHKICHUAX BBICIIIETO
o0pa3oBaHU: HOPMAaTHBHO-
PaBOBOE, TICHXOJIOTO-

[EeIaroruyeckoe M METOJUYECKOoe
compoBoxeHuey, 24 gaca, ®I'bOY
BO JIoHCKO# TroCyJapCTBEHHBIN
TEXHUYECKUH  YHMBEPCHTET, T.
Pocros-na-J/{ony, 2022r




