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1. HEJIb TIPOBEAEHUSA ITPAKTUKHA

«IIpenanumniaomMHas npakTuka» BXoAUT B mporpammy 28.04.01 «HaHOTEXHOIOTMU U MUKPOCUCTEMHAS
TeXHHUKa» «HoBbple MaTepuanbl ¥ TEXHOJIOTMH ONTO-, HAHO- U MUKPO3JIEKTPOHUKW» U IPOXOJUT «B 4
cemectpe» «2 kypcay. [Ipaktuky peanusyet «bazoBas kadenpa «HaHOTEXHOIOTHHM U MUKPOCHCTEMHAsI
TEXHUKa».

Lenbto mpoBenenus «IIpeanmioMHo#l MpakTUKUy» ABISIETCA: YIITyOJIeHUEe, CUCTEMATH3AIMs U 3aKpeTICHUE
TEOPETUYECKUX 3HAHUM, a TAKXKE MOJyuYeHHE U 3aKperyieHne poeCcCHOHATBbHBIX YMEHUN 1 HAaBBIKOB B
00JIaCTH HAHOTEXHOJIOTUH M MUKPOCUCTEMHOMN TEXHUKHU, BKJIIOYast (OPMYIMPOBKY aKTyaJlbHOCTH, LI€JeH U
3aa4y B paMKax pa3pelieHusl pa3InyHbIX HayYHO-TEXHUUECKUX MPOo0JIeM B 001aCTH HAHOTEXHOJIOTHIA U
MHUKPOCUCTEMHOM TEXHUKH, 3aKPEIUICHUS HABBIKOB pa0OTHI HA TEXHOJIOTHYECKOM M UCCIIEI0BATEIbCKOM
000pyIOBaHNH, UCIIOIB3YEMOM B HAHOTEXHOJIOTHSIX, PACIIUPEHUS ITEPEUHsI OCBOCHHBIX TEXHOJIOTHI U
U3MEPUTEIIbHBIX METOIUK.

OCHOBHBIMH 33/1a4aMU MPEITUITIOMHON TPAKTUKH SIBIISIOTCS:

- OBJIQJICTh HAaBBIKaMK (YOPMYJIHPOBKH II€JICH U 33]]a4 B paMKax pa3pelieHus HayYHO-TeXHUUECKUX
npo0ieM B 001aCTH HAHOTEXHOJIOTUH M MUKPOCHUCTEMHOM TEXHUKH, 000CHOBAHUS aKTyaJIbHOCTH PEIIaeMOi
poOIeMBI.

OBJIaJICTh HABBIKAMU ITOMCKA ONTUMAIIBHBIX IyTEeH pelieHus C(hOPMYITUPOBAHHBIX 3a]1ad.

OBJIa/IETh HABBIKAMH TEOPETUYECKUX UCCIIEIOBAHUMN, BKIIIOYAst MOJCTUPOBAHUS (PU3NIECKUX MPOLIECCOB;
OBJIaJICTh HABBIKAMU IJIAHUPOBAHUS SKCIIEPUMEHTATBHBIX UCCIICIOBAHHIA;

OBJIaJICTh HABBIKAMU Pa3pabOTKH NPOrpaMM U METOIUK HCITBITAaHUH;

U3yYUTh METOMKU NPOBEJICHHS U3MEPEHUH U UCCIIeIOBaHUs 00pa3IOB, HCIIOIb3yEeMbIE B
HAHOTEXHOJIOTUSAX BKITIOYAS:

* CKaHMPYIOUIYIO 30HI0BYI0 MUKPOCKOIIHIO;

* CKaHMPYIOUIYIO SJIEKTPOHHYIO0 MUKPOCKOIHIO;

* HaHO- U MUKPOMHJCHTUPOBAHHE;

* PEHTTE€HOBCKHE M HOHHO-ITyYKOBBIC METO/BI TUAarHOCTUKHU MaTepHasoB;

* CIIEKTPOCKOIHIO KOMOMHAITMOHHOTO pPacCestHUA U MH(PPaKPaCHYIO CIIEKTPOCKOIHIO;

* 3JUIUIICOMETPUIO

* Hp.

- OBJAJeTh HaBbIKAMH PaOOTHI HA HAYYHO-UCCIIE0BATEIHLCKOM 000PYI0BAaHUH JJIS1 HCCIIEJOBAHUS
HAaHOMAaTEePUAJIOB U HAHOYCTPOICTB;

- OBJIJICTh MPAKTUYECKUMH HaBBIKAMHU PEATU3AIMN PA3THYHBIX H3MEPUTEIBHBIX METOIUK;

- OBJIAJIETh MPAKTHYECKUMHU HaBbIKAMH MOJATOTOBKH 00pAa310B ISl IPOBEACHHUS U3MEPEHUI.

- OBJAJETh MPAKTUYECKUMH HABBIKAMU Pa0OTHI HA TEXHOJOTHUECKOM 000PYI0BaHUH, UCTIOJIE3YEMOM B
HAHOTEXHOJIOTUSIX.

W3yunTh OpraHu3anuio TUIIOBOTO MPOMBIIUIEHHOT0/1a00paToOpHOro y4acTKa 1o paboTe ¢ HaHOpa3MEPHBIMU
00BEKTaMHM, B TOM YHCIIC:

- COCTaB TEXHOJIOTUYECKOT0, KOHTPOJIbHO-U3MEPUTEIHLHOTO M BCIIOMOTaTeIbHOTO 000PY/IOBaHHUS;

- 0co0eHHOCTH pabOTHl C HAHOPa3MEPHBIMU OOBEKTAMH;

- METOJbI U MOJIXO/bl 00ECIIEUCHHUS KaUueCTBA MOTYYaeMbIX U3/IEIHIA;

Hay4uTbcsi caMOCTOSTEIHLHO ONEPUPOBATh HAHOPA3MEPBHIMU OOBEKTaMH, BKIIIOUAS:

- paspabaTbIBaTh MapIIPyT U3TOTOBICHUS U3CTHI ¢ HAHOPAa3MEPHBIMH CTPYKTYpaMHu;

- TPOM3BOAUTH MOATOTOBKY HAHOPa3MEPHBIX OOBEKTOB K HCCIEIOBAHUAM H/UIH TEXHOJIOTHYECKUM
oTepanusM;

- BBIMOJHATH MPOLIECC CO3IaHUS/M3MEHEHUS/KOHTPOJISI HAHOPA3MEPHBIX M3/IETHHA.

OgnazeTs HaBBIKAMU paOOTHI C TEXHOJIOTHYECKUM M BCIIOMOTATEIbHBIM 000pyI0BaHUEM ISt
CO3JaHMsI/U3MEHEHUSI/KOHTPOJIST HAHOPA3MEPHBIX OOBEKTOB.

2. TPEBOBAHUA K PE3YJIBTATAM OBYYEHUSA 11O UTOT'AM ITPOXOKAEHUSA
ITPAKTUKH

[MpoBenenue «[IpenaUIIIOMHON IPAKTHKHY HAMIPABICHO HAa (JOPMHPOBAHUE Y OOYYAIOIIHXCS CIETYFOITIX
KOMIIETCHITNH (4aCTH KOMITCTCHITHH):



Tabnuya 2.1. Ilepeuenv xomnemenyuil, popmupyemuvlx y 00V4arouuxcs npu nPoxoHcoeHun
npakmuKu (pe3yibmamos 00yyeHusi N0 UMo2am NPaKmuKu)

Mudp

Kommerenius

WHaukaTophl TOCTHKEHUST KOMIICTCHITHH
(B paMKax TaHHOW TIPAKTUKH)

YK-1

Cnioco0eH OCyIIEeCTBIATh
KPUTHUECKUI aHaU3 MPOOIEMHBIX
CUTYyaIiil HA OCHOBE CHUCTEMHOTO
M0JIX0/1a, BbIpa0aThIBaTh CTPATETHIO
NeucTBUH

VK-1.1 Ananusupyer 3a1aqy, BeIICIASI €€ 0a30BbIe
cocTtapisomye. OCymecTBIseT AeKOMIIO3HUIINIO
3aJauu;

VK-1.2 YMeeT COOTHOCUTH Pa3HOPOAHBIE SIBICHUS
U CHUCTEMaTU3UPOBaTh UX B paMKaxX M30paHHbIX
BUJIOB NPO(eCCHOHATBHON ASITENbHOCTH;

VK-1.3 PaccMarpuBaeT pa3uyHble BapUaHThI
pelIeHns 3a/1auu, OLIEHNUBas UX TOCTOMHCTBA U
HE/I0CTaTKU;

YK-2

Crioco6eH ynpaBisiTh IPOEKTOM Ha
BCEX JTalax ero )KU3HEHHOTO IHKJIa

VK-2.1 3HaeT OCHOBHBIE MOAXOABI X METOIBI
yIpaBIEHUS MPOSKTOM Ha BCEX ITarax ero
’KA3HEHHOTO IIMKJIA;

VYK-2.2 YmeeT ocymecTBIATh YIIpaBICHUE
MPOEKTOM,;

VK-2.3 BnageeT METOAUKON M MOAXOAAMU K
YIpaBICHUIO IPOEKTOM Ha BCEX ATAIax ero
’KA3HEHHOTO IIMKJIA;

VK-3

CriocobeH opraHu30BBIBATh U
PYKOBOZIUTH paboTOIl KOMaH/IbI,
BBIPa0aThIBasi KOMaHHYIO CTPATETHIO
JUISL TOCTHO)KEHHS TIOCTaBJICHHOM TISITH

VYK-3.1 IloHuMaeT poJsib pyKOBOAUTENS KOMaH/bI, U
3HAET, KaK BhIpab0TaTh OCHOBHBIE CTPATETUH, JIJIS
JTOCTIDKEHUS TIOCTABIICHHBIX IIETICH;

VK-3.2 [Torumaetr 0cOOEHHOCTH ITOBEAECHUS JIIOLEHN
B KOMaHjIe, ¢ KOTOpoii paboTaer;

YK-3.3 Ymeer 3¢ (hekTUBHO B3aUMOIEHCTBOBATH C
YJIEHaMU KOMaH/bI, 7S IOCTHKCHUS
MMOCTABJICHHBIX IICTICH;

YK-4

CriocoOeH NpUMEHSTh COBPEMEHHBIE
KOMMYHHMKATHUBHBIE TEXHOJIOTHH HA
roCyIapCTBEHHOM sA3bike Poccuiickoin
®denepaniv U UHOCTPAHHOM(BIX)
A3bIKe(ax) AJI aKaIeMHUYECKOrO U
npo¢eCCHOHAIEHOTO B3aUMOACHCTBUS

VYK-4.1 3Haer, Kak UCIIOJIb30BaTh COBPEMEHHBIE
KOMMYHHUKaTUBHbBIE TEXHOJIOTUU HA
roCyAapCTBEHHOM U MHOCTPAHHBIX SI3bIKaX IJIs
aKaJIeMUYECKOro U MpodeccnoHaIbHOro
B3aHUMOJICHCTBUS,

VYK-4.2 Ucnons3yer
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIIOTUU
IpY TIOMCKe He0OX0AUMOM HH(POPMALIUH B
IIPOLIECCE PELLEHUS CTaHIapPTHBIX
KOMMYHHMKaTHBHBIX 3a/1a4 Ha TOCY1apCTBEHHOM U
MHOCTPaHHOM(-bIX) SI3BIKAX;

YK-5

CnocoOeH aHaIM3UpOBaTh U
YUUTBIBaTh pa3HOOOpa3ue KyJIbTyp B
porecce MeXKYIbTYpHOTO
B3aUMOJICHCTBUSA

VK-5.1 YmeeT npuMeHSITH HEOOXOMUMYIO TSt
CaMOpa3BUTHSI U B3aUMOACUCTBUS C APYTUMU
nH()OPMAITHIO O KYJIBTYPHBIX OCOOCHHOCTSX U
TPaJAULIUAX PA3TUYHBIX COI[MAIBHBIX IPYIIIT;
VK-5.2 JIeMOHCTpUPYET YBAKUTEIHHOE OTHOILICHUE
K HCTOPUYECKOMY HACJIETUIO U COLUOKYIBTYPHBIM
TPaJAULIUAM Pa3IMYHBIX COLUAIBHBIX TPYIIH,
onuparouieecs Ha 3HaHHE STANlOB HCTOPUUYECKOTO
pa3Butus Poccuu (BKIIOUasi OCHOBHBIE COOBITHS,
OCHOBHBIX UCTOPUYECKHUX JIESATENEH) B KOHTEKCTE
MHPOBOW UCTOPHUU U PAZla KYIbTYPHBIX TPAAUIUN
Mupa (B 3aBUCUMOCTH OT Cpeibl U 3a7a4
00pa3oBaHmsl), BKJIIOYasi MUPOBBIE PEIIUTHH,
bunocodckue U STUICCKUE YICHUS;

VK-6

CriocobGeH orpenesnsiTs 1
PCaIn30BLIBATE TPHUOPUTCTHI

VK-6.1 IIpumeHnseT 3HaHUs O CBOUX pecypcax JUist
YCIEIIHOTO OCYIIECTBICHUS COOCTBEHHOM




WNHaukaTtopbl 10CTHKEHUS KOMIIETEHITUN

Mudp Komnerenus .
(B paMKax J1TaHHOM MPaKTUKHN)

CcOOCTBEHHOM JeSATENIbHOCTH U NEeSITeNIbHOCTH;

crocoObl ee coBepmieHcTBOBaHMs Ha | YK-6.2 [loHMMaeT BaXXHOCTh COBEPIIICHCTBOBAHUS,

OCHOBE CaMOOLIEHKH IUTAHUPOBAHUS COOCTBEHHOM J1eATENbHOCTU U
paccTaHOBKH MPUOPUTETOB;
VYK-6.3 Peanusyetr HameueHHBIE TIEJIM COOCTBEHHOM
JESTENIbHOCTH C YY€TOM JIMYHOCTHBIX
BO3MOYKHOCTEM, ATaoB KapbepPHOTO POCTa,
BPEMEHHOMN MEPCIEKTUBbI Pa3BUTHS JESTEIBHOCTU
1 TpeOOBaHMIA PhIHKA TPY/IA;

YK-7 Crioco6eH uckarp HykHble HCTOUHUKH | YK-7.1 3HaeT 0oCHOBHBIE IU(PPOBBIC TEXHOJIOTUH,
UH(OPMAIUH U TaHHBIE, METOJIbI TOUCKA, 00pabOTKH, aHANIN3a, XPAHEHUS U
BOCIIPUHUMATh, aHAJTU3UPOBATD, npeacTaBiIeHUs WH()OPMAITUH, IPUMEHSIEMBIC B
3allOMUHATh U TIEpe/1aBaTh COBPEMEHHBIX YCIOBHSIX ITU(POBOM SIKOHOMUKH;
UH(POPMAIUIO C UCTIOIb30BAaHUEM YK-7.2 YmeeT nckarb HyKHbI€ HCTOUHUKH
IU(POBBIX CPEJICTB, a TAKKE C uHGOPMAIUH U TaHHBIC, BOCTIPUHUMATh,
MIOMOIIIBIO AITOPUTMOB TIpH paboTe ¢ |aHAIM3UPOBATh, 3AMIOMUHATH U IEPEIaBaTh
MOJIYYEHHBIMH U3 PA3THUUYHBIX UH(GOPMAITUIO C HCIIOJIb30BaHUEM U POBBIX
MCTOYHUKOB JJAHHBIMHU C LIEJIBIO CPEJICTB, a TAKXKE C MOMOILbIO AJITOPUTMOB MIPU
3¢ HEKTUBHOTO UCIIOIb30BAHUS paboTe ¢ MOyYeHHBIMH U3 PA3TUYHBIX UCTOYHUKOB
MOJTy4YeHHOW WH(MOPMAITUH IS TAHHBIMU;
pereHus 3a1a4; TpoBoauTh olleHKy | YK-7.3 Bnaneet coBpeMeHHbIME HUGPOBBIMU
uHpOpMAINH, €€ JOCTOBEPHOCTH, TEXHOJIOTUSIMH, METOAMH OIICHKU HH(POPMAIINH, €€
CTPOUTD JIOTUUECKUE YMO3AKIIOUCHHS |TOCTOBEPHOCTH, TOCTPOCHUS JIOTHUYECKUX
Ha OCHOBaHUU MOCTYTAIOIINX YMO3aKJIFOUEHU Ha OCHOBAaHUU MOCTYTIAIOIINX
uHGOPMAITUHN U JTaHHBIX uHGOPMAIH U TaHHBIX;

TIK-1 CniocobeH GhopMyTHpOBaTh HENH U TIK-1.1 3HaeT OCHOBHBIE HOAXOIBI ¥ METOIBI
3a/1a4¥ Hay4YHbIX MCCIIEJOBAaHUM B dbopMynHpoBaHUS HENEH U 3a/1a4 HAYIHBIX
001acTH HAHOTEXHOJIOTHH U UCCJICIOBAaHU B 001aCTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHON TEXHUKH, MUKPOCHUCTEMHON TEXHUKH;
000CHOBaHHO BBHIOMpATh [1K-1.2 YmeeT 000CHOBaHHO BHIOMpAThH
TEOPETHUUECKUE U TEOPETHUECKUE U IKCIIEPUMEHTATIbHBIE METOABI U
HKCIIEPUMEHTAIbHBIE METOBI U CpelICTBa pElICHUs 3a/1a4 HayYHbIX UCCIEAOBAHUI B
CpelCTBa pelieHus 001acTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM
chopMyTUpOBaHHBIX 33134 TEXHUKH,

[1K-2 Cnoco6en pazpabareiBarh MmeToauku |[1K-2.1 3HaeT MeTombl M MOAXOIBI pa3pabOTKH
MIPOBEJCHUS UCCIEAOBAHUN U METOAMK MPOBEICHUS UCCICIOBAHUN U U3MEPEHUI
M3MEPEHUN MapaMeTPOB U MapaMeTPOB U XaPAKTEPUCTUK U3IETUN
XapaKTEePUCTUK U3ETUI HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKHU;
HaHOTeXHOJIOTMU U MUKpocucteMHon |(I1K-2.2 YMeeT ananu3upoBarh pe3yabTaThbl
TEXHUKH, aHAJTM3UPOBATh X MCCJIEIOBAHUN U U3MEPEHU TapaMeTpOB U
pe3yabTaThl XapaKTEepPUCTUK U311 HAHOTEXHOJIOTUH U

MUKPOCHUCTEMHON TEXHUKU;

I1K-3 Cnoco6eH pa3pabaTsiBaTh [1K-3.1 3HakoM ¢ MporpaMMHBIM 00€CTICUCHUEM
dusnyeckre u MaTeMaTHYeCKHe JUISL KOMITBIOTEPHOTO MOJICTTMPOBAHMSI UCCIIETyEMbIX
MOJIENIH, TPOBOIUTH KOMIIBIOTEPHOE  [(U3UYECKUX MPOIIECCOB B 00JIACTH
MOJICITUPOBAHUE UCCIIEYEMbIX HAHOTEXHOJIOTMHU U MUKPOCUCTEMHOMN TEXHUKHU;
(GU3UYECKUX TIPOLIECCOB B 00JIaCTH [TK-3.2 YmeeT pa3pabaTeiBaTh Pu3nUECKUE U
HAHOTEXHOJIOTMHU U MUKPOCHCTEMHOI |MareMaTH4eCcKue MOJAEIU B 00IacTH
TEeXHUKH HAHOTEXHOJIOTMU U MUKPOCUCTEMHOMN TEXHUKHU;

[1K-3.3 Brnageet HaBbIKaMU KOMITBIOTEPHOTO
MOJICITUPOBAHUS UCCIETyEMbIX (PU3NUECKUX
MPOLIECCOB B 00JIACTH HAHOTEXHOJIOTUU U
MUKPOCUCTEMHOMN TEXHUKU;

[1K-4 Crioco0OeH BBITONHATH HAYYHO- [IK-4.1 3naeT HOpMaTUBHBIE JOKYMEHTHI,




WNHaukaTtopbl 10CTHKEHUS KOMIIETEHITUN

Mudp Komnerenus .
(B paMKax J1TaHHOM MPaKTUKHN)
TEXHUYECKHUE OTUYETHI, TOKIIAIbI, pernaMeHnTupytomme ohopmiacHue
nyOJIMKaluY 1O pe3yibraTam HAy4YHO-TEXHUYECKUX OTYETOB, JOKJIAJIOB,
BBITMIOJTHEHHBIX UCCIIEIOBaHUM, a nyOJIMKalui o pe3ysabTaTaM BBIMOJIHEHHBIX
Takxe O(pOpMIIATH 3a8BKHU Ha 3aIUTYy |MCCIEIOBAHUM, a TaKKe TpeOOBaHUS K
00BEKTOB MHTEIUICKTYaJTbHOM 0 OpMIICHHUIO 3asBKH Ha 3alTUTy 0ObEKTOB
COOCTBEHHOCTH WHTEJUICKTYaJIbHON COOCTBEHHOCTH,
I1K-4.2 YMmeeT BBINIONHATh HAyYHO-TEXHUUECKHE
OTYETHI, TOKJIA/Ibl, ITyOIUKAIIH 110 pe3yJibTaTam
BBITNIOJTHEHHBIX UCCIIEIOBAHMIA;
[1K-4.3 Bnageetr merononorueit opopMiacHus
3asBOK Ha 3alIUTy OObEKTOB UHTEIIEKTYaIbHON
COOCTBEHHOCTH;

[IK-5 Crniocob6eH pa3pabaTsiBaTh [1IK-5.1 3HaeT OCHOBHBIE TEXHOJIOTUU
TEXHOJIOTUU U3TOTOBJICHUS W3TOTOBIICHUS! HAHOCTPYKTYPUPOBAHHBIX MTOKPBITUI
HAHOCTPYKTYPHPOBAHHBIX MMOKPBITUH |C 33JaHHBIMHU CBOWCTBAMU;

C 3aJJaHHLIMHU CBOMCTBAaMHU U [IK-5.2 YmeeT npoBOAUTH HCCIIEIOBAHUS
MPOBOAUTH UCCIIEIOBAHUS UX XapaKTePUCTUK HAHOCTPYKTYPHUPOBAHHBIX
XapaKTEpUCTUK IIOKPBITUH C 3aJJaHHBIMUA CBOWCTBAMU;
[IK-5.3 Bnageet meTogamu pa3paboTKu
TEXHOJIOTUU U3TOTOBJICHUS
HAHOCTPYKTYPHUPOBAHHBIX MMOKPBITUH C 33 JaHHBIMU
CBOMCTBaMH;

[1K-6 Crioco0eH BBIMONHATH MTOATOTOBKY [TK-6.1 3naer TpeOoBaHMS K KOHCTPYKTOPCKOU
KOHCTPYKTOPCKOM JOKYMEHTAIMH AJIs1 |TOKyMEHTAIUH JJIs 3aIlyCcKa B IPOU3BOJICTBO
3arycka B IPOU3BOJCTBO U HAHOTE€TEPOCTPYKTYPHBIX JIEMEHTOB U YCTPONCTB
pa3pabareiBaTh METOANKHU Ha UX OCHOBE;

UCTIBITAaHUH, KOHTPOJIs U oTOpakoBku  (ITK-6.2 YMmeer pazpabarbiBaTh METOJUKI

HAHOTETEPOCTPYKTYPHBIX 3JIEMEHTOB |UCIBITAHUMN, KOHTPOJISI U OTOPAKOBKH

U YCTPOMCTB Ha UX OCHOBE HAHOTE€TEPOCTPYKTYPHBIX JIEMEHTOB U YCTPONCTB
Ha UX OCHOBE;
T1IK-6.3 BiageeT HaBBIKAMHU ITOATOTOBKHU
KOHCTPYKTOPCKOM JOKYMEHTALIMH JIJIsl 3aI1yCKa B
MIPOU3BOJICTBO HAHOTETEPOCTPYKTYPHBIX JIEMEHTOB
U YCTPOMCTB Ha UX OCHOBE;

[TK-7 Cnocob6eH pa3pabarsiBaTh [1K-7.1 3HaeT OCHOBHBIC COBPEMEHHBIC
COBPEMEHHBIE TEXHOJIIOTUYECKHE TEXHOJIOTHYECKHE MPOLIECCH] U3TOTOBICHUS
MPOLECCHI U3TOTOBIICHUS HAHOXJIEKTPOHHBIX U3/1ETHil;

HAHODJIEKTPOHHBIX W3EIIHI [1K-7.2 Bnageet HaBbIKaMu pa3paboOTKu
COBPEMEHHBIX TEXHOJIOTUYECKUX MPOLIECCOB
M3TOTOBJICHUS! HAHOAJIEKTPOHHBIX U3JIEIHIA;
[K-8 Crioco6eH pa3pabaTbiBaTh HOBBIE [1IK-8.1 3HaeT oCHOBHBIE COBpEMEHHBIE

TEXHOJIOTMYECKHE MTPOLIECCHI
IIPOM3BO/ICTBA MUKPO- U
HaHOPa3MEPHBIX
ANIEKTPOMEXAHUYECKHUX CUCTEM

TEXHOJIOTMYECKHE MTPOLIECCHI POU3BOJCTBA MUKPO-
Y HAHOPAa3MEPHBIX NIEKTPOMEXAHUUYECKUX CHUCTEM;
[1K-8.2 Brnageer HaBbIKaMH pa3padOTKU HOBBIX
TEXHOJIOTMUECKHUX IPOLECCOB MPOU3BOJCTBA
MHUKpPO- ¥ HAHOPA3MEPHBIX ANIEKTPOMEXAHUUECKUX
CHUCTEM,;

3. MECTO IPAKTHUKH B CTPYKTYPE OII BO




«IIpenmumnioMHas MPAaKTHKa» OTHOCUTCS K 0053aTeTbHOMN YacTH.

B pamkax OIT BO oOyuaromuecs: Takyke 0CBauBalOT TUCIUILTAHBI H/WIH IPYTHE MPAKTHKH,

CIOCOOCTBYIOIIUE TOCTHXKEHHUIO 3allJIaHUPOBAHHBIX PE3yJIbTaTOB 00yUEHUS IO UTOTaM MPOXOXKICHUS
«ITpeaauniIoMHON TPaAKTUKW.
Tabnuya 3.1. Ilepeuenv komnonenmog OI1 BO, cnocodbcmayouux 00Cmuicenuio 3an1aHupo8aHHbIX
pe3yibmamos 00yYeHUst NO UMO2AM NPOXOHCOEHUSL NPAKMUKU

HanMeHOBAIe [IpenmecrByronme [Tocnenyrommue
Mudp JUCLUUTUTMHBL/ MOJTYJIH, JTUCLUUTUTMHBI/ MOJTYJIH,
KOMIIETEHIH X %
MIPAKTUKA NPaKTUKU
YK-7 CriocoOeH uckarb OCHOBBI IPUMEHEHUS
HYXHbIE HCTOYHUKHU HAHOTEXHOJIOTUN U
UH(POPMAIIUH U JaHHBIE, |MHUKPOCHUCTEMHOM TEXHUKHU;
BOCIIPUHUMATb, Modeling of Nanoobjects;
aHAJIU3UPOBATD, WNudopmannonnsie 6a3bl
3allOMUHATh U MepeaaBarh |TaHHbIX;
UH(POPMALIHUIO C Texnonoruu
UCIIOJIb30BaHHEM IPOTPaMMHUPOBAHUS B
UQPPOBBIX CPEICTB, a HaHOMH/TyCTPHH;
TaKXe C TTOMOIIbIO TexHnonornueckas MpakTHKa,
AITOPUTMOB IIpH padoTe ¢
MOJTY4YEHHBIMU U3
pa3IMYHBIX UCTOUHUKOB
JTAHHBIMH C IIEIIBIO
3 PEeKTUBHOTO
UCTIOJIb30BaHHS
[IOJIy4YCHHOU
uHGOPMAIUH IS
peleHus 3a1ay;
NPOBOAUTH OLIEHKY
uH(pOpMaLny, ee
JIOCTOBEPHOCTH, CTPOUTH
JOTHYECKUE
YMO3aKJIIOUEHHsI Ha
OCHOBaHUHU
MOCTYTAIOLTNX
UH(POPMAIIUH U JAHHBIX
YK-4 CriocobeH npUMEeHSITh NHocTpaHHbIH S3bIK B
COBPEMEHHBIE npodeccHOHaIBHON
KOMMYHUKaTHBHBbIE NesITeIbHOCTH;
TEXHOJIOTHH Ha [IpakTuka nepeBoaa;
roCyapcTBEHHOM si3blke  |HayuHo-nccnenoBarenbekas
Poccuiickoit ®enepanu  |pabora (monydeHue
Y UTHOCTPaHHOM(BIX) [IEPBUYHBIX HABBIKOB
A3bIKe(ax) AJis Hay4HO-HUCCIIEI0BATEIbCKOM
aKaJIeMUYECKOTo U paboThI);
npogecCHOHaTBFHOTO TexHnonornueckas MpakTHKa,
B3aUMOJICHCTBUS HayuHo-uccnenosarenbckas
pabora;
YVK-3 Cnocoben OCHOBBI MPUMEHEHHUS

OpTaHU30BBIBATH U
PYKOBOAHTH pabOTOM
KOMAaH/IbI, BEIpaOaThIBast
KOMaHJIHYIO CTPaTETHIO
IUIS TOCTYDKECHUS
IIOCTAaBJICHHOU IEJIN

HAHOTEXHOJIOTHUH U
MUKPOCHCTEMHOM TEXHUKH,
KBanTOBas MexaHuka B
HAHOCHCTEMaX;
TexHomornueckast mpakTHKa,




HanMeHOBAHMC [IpenmectByronme [Tocnenyromue
Mudp JTUCIUATITAHBI/ MOJTYJTH, JTUCIUATITUHBI/MOJTYJTH,
KOMITETEHITUT . .
MIPAKTUKU MPAKTUKHU
YVK-2 CnocoOeH ynpaBisiTh Hctopus u meTomonorus
IIPOEKTOM Ha BCEX dTarnax |HayKH;
ero xu3HeHHoro nukia  |Co3naHue THHOBALIMOHHOTO
MpoayKTa™*;
Design of innovative
product®*;
Hayuno-uccnenoBarenbckas
pabora (Tosy4eHue
MEPBUYHBIX HABBIKOB
Hay4HO-HUCCJIEI0BATEIbCKOM
paboThI);
TexHonoruueckas MpakTHKa;
Hayuno-uccnenoBarenbckas
pabora;
YK-5 Crniocoben ananuzupoBath |VIHOCTpaHHBIH S3bIK B
U YYUTHIBATh npodeccuoHaNbHON
pazHooOpa3ue KyIbTyp B |ACSITEILHOCTH;
nporuecce Hcropus penuruii Poceuy;
MEXKKYJIBTYPHOTO TexHOMOTMUECKAsT MPAKTHKA;
B3aUMOCHCTBUS
YVK-1 Cnoco0GeH ocymecTBisaTh |McTopus 1 METOOIOT S
KPUTHYECKUI aHaIn3 HayKU;
npoOneMHbIX cuTyannii  |HayuHo-uccnenoBarenbckas
Ha OCHOBE CUCTEMHOTO pabora (Tosy4eHue
MOJX0/1a, BbIpa0aThIBaTh  |IEPBUYHBIX HABBIKOB
CTpaTeruto NeUCTBUI Hay4HO-HUCCIIEI0BATEIbCKOM
paboThI);
TexHonoruueckas MpakTHKa;
Hayuno-uccnenoBarenbckas
pabora,
VYK-6 Cnoco0eH onpezensTh 1 |BBeneHne B MEKpO- U
peaan3oBbIBaTh HAHOD3JIEKTPOMEXaHUUECKUE
PUOPUTETHI CUCTEMBI;
CcOOCTBEHHOM TexHonoruyeckas NpakTUKa;
NEATEILHOCTH U CIIOCOOBI
€€ COBEPIIICHCTBOBAHUS
Ha OCHOBE CaMOOILIEHKU
ITK-1 Cnocoben HanexHocTs ycTpoiicTB
dbopMynHpoBaTh UENU U |HAHODJIEKTPOHHOU U
3aJ]a4u Hay4HbIX MUKPOCUCTEMHON TEXHUKH;
uccienoBannii B oonactu |HayuHo-uccnenoBarenbckas
HAaHOTEXHOJIOTHU U pabora (Tosy4eHue
MUKPOCHCTEMHOI MEPBUYHBIX HABBIKOB
TE€XHHUKH, 0OOCHOBAaHHO  |[HAyYHO-HUCCIIEI0BATEIbCKON
BBIOMPATh TEOPETUUECKUE (pabOTHI);
U DKCTIEpUMEHTAJIbHbBIE Hayuno-uccnenoBarenbckas
METOJIbI M CPE/ICTBA pabora;
pelieHus
c(hopmynrpoOBaHHBIX
3aja4
[TK-2 Cnoco0Oen pa3pabareiBath |JlMarHOCTUYECKUE CUCTEMBI B

METOJIMKH MPOBEICHUS
HUCCIIENOBAaHUN U

HAHOTEXHOJIOTHSIX;
Onrudeckue u3MepeHus;




HanMeHOBAHMC [IpenmectByronme [Tocnenyromue
Mudp JTUCIUATITAHBI/ MOJTYJTH, JTUCIUATITUHBI/MOJTYJTH,
KOMITETEHITUT . .
MIPAKTUKU MPAKTUKHU
n3MepeHui mapameTpoB u |HayuHo-nccnenoBarenbckas

XapaKTEPUCTHK U3JeNuii  |paboTa (moaydeHue

HAHOTEXHOJIOTHH U MEPBUYHBIX HABBIKOB

MHUKPOCHUCTEMHOMN Hay4HO-HUCCJIEI0BATEIbCKOM

TEXHUKH, aHATTU3UPOBATh |paboThI);

UX pe3ysbTaThl Hayuno-uccnenoBarenbckas
pabora;

I1K-3 Cnoco6en pazpabareiBarh [Modeling of Nanoobjects;
buzndeckue u Texnomorun
MaTeMaTH4YeCKUE MOJEIH, [IpOrpaMMHUPOBaHUS B
MIPOBOJIUTH HAHOWH]TyCTPUU;
KOMITBIOTEPHOE KBanroBas mexaHuka B
MOJIEIUPOBAHNE HAaHOCHCTEMaX;
UCCJIETyeMBbIX Hayuno-uccnenoBarenbckas
(U3UYECKUX TIPOIIECCOB B (paboTa (MmomydeHue
001acTi HAHOTEXHOJIOTUU |TIEPBUYHBIX HABBIKOB
1 MHUKPOCHUCTEMHOM Hay4HO-HUCCJIEI0BATEIbCKOM
TEXHUKH paboThI);

Hayuno-nccnenoBarenbckas
pabora;

I1K-6 CniocoOeH BBITIOHSATH TexHonornyeckas MpaKkTUKa;
MOJTOTOBKY Co3znanue HHHOBAIIMOHHOTO
KOHCTPYKTOPCKOU MpoayKTa™*;

JTIOKyMEHTAITUH JJIST Design of innovative

3aIrycKa B MPOM3BOACTBO  [product™*;

U pa3pabarbIBaTh HanexxHoctp ycTpoiicTB

METOJIMKH MCIBITAHHM, HaHOAJIEKTPOHHOHU U

KOHTPOJISl M1 OTOPAKOBKH  |MHKPOCHCTEMHOW TEXHHUKH;

HAHOTETEPOCTPYKTYPHBIX

3JIEMEHTOB U YCTPOWCTB

Ha X OCHOBE

T1IK-4 Croco0OeH BBIIOIHATE Hayuno-uccnenosarenbckas
HAYYHO-TEXHUYECKUE pabota (momydeHue
OTYETHI, TOKJIA/IbI, MIEPBUYHBIX HABBIKOB
myOJIUKAIIMY TI0 HAyYHO-MCCIIEA0BATEIIbCKOM
pe3yabraraMm paboThI);

BBITIOJTHEHHBIX Co3znanre MHHOBAIIMOHHOTO

UCCJICJIOBAHUM, a TAKXKE  |MPOTyKTa**;

0OpMIIATH 3asIBKU Ha OnTHdeckue U3MEepeHus;

3alIUTy 0OBEKTOB Design of innovative

UHTEJUICKTYaIbHOM product**;

COOCTBEHHOCTH TexHOMOTMUECKAs IPAKTHKA;
Hayuno-uccnenosarenbckas
pabora;

[1K-7 Cnocoben pazpabarbiBarh | TexHOMOrHYeCKast MPAKTHUKA,

COBpPEMEHHbBIE
TEXHOJIOTHYECKIE
MIPOLECCHI U3TOTOBJIEHUS
HaHODJIEKTPOHHBIX
U3JIeani

TexHoornug HaHECEHU
TOHKHX TICHOK;
Marepuaiist

HAaHOCTPYKTYPHBIX YCTaHOBOK;

TexHOonornu NpoOU3BOACTBA
OIITO3JIEKTPOHHOU 6a3bI**;
TexXHOI0TUM U3rOTOBJICHUS
J1a3epOB HA OCHOBE




Mudp

HaunmenoBanue
KOMIIETEHIIUHA

[IpenmectByronme
JTUCIUATITAHBI/ MOJTYJTH,
MPaKTUKU*

[Tocnenyromue
JVCIIATUTHHBI/ MOJTYJTH,
MPaKTUKH*

HaHOCTPYKTYp™**;

TexHOnOrHs U3rOTOBIECHUS
YCTPOMCTB HAHO- U
MUKPOCHCTEMHOM TEXHUKH**;
TexHonorust MpOU3BOACTBA
HAHO3JIEKTPOHHBIX
YCTPOUCTB**;

ITK-8

Cnoco6eH pa3pabaTsiBaTh
HOBBIE TEXHOJIOTHYECKUE
MPOIIECCHI POU3BOICTBA
MUKpPO- ¥ HAHOPa3MEPHBIX
ANIEKTPOMEXAHUIECCKUX
cucTeEM

TexHonoruueckas MpakTHKa;
AJIUTHBHBIE TEXHOJIOTHH;
TexHoI0russ HaHeCEHUs
TOHKUX IJICHOK;
TexHon0ruM NpoU3BOACTBA
OTITOAIEKTPOHHOMN 0a3bI**;
TexHoNOrNM U3roTOBIEHUS
J1a3epOB Ha OCHOBE
HaHOCTPYKTYp™**;
TexHOnOrHs U3rOTOBIECHUS
YCTPOMCTB HAHO- U
MUKPOCHCTEMHOM TEXHUKH**;
TexHonorust MpOU3BOACTBA
HAHO3JIEKTPOHHBIX
YCTPOUCTB**;

[IK-5

CrniocobeH pa3pabaTsiBaTh
TEXHOJIOTUU
W3TOTOBJICHUS
HAaHOCTPYKTYPUPOBAHHBIX
MOKPBITUN C 3aJaHHBIMU
CBOWCTBaMH U IPOBOAUTH
MCCJIEIOBAHUS X
XapaKTEePUCTHUK

ANITUTUBHBIEC TEXHOJIOTUU;
TexXHOI0rus1 HaHECEHUS
TOHKHX IUJICHOK;

TexHOonornu NpoU3BOACTBA
OIITORJIEKTPOHHOU 6a3bI**;
TexHOIOTHH U3TOTOBJICHUS
JIa3€pOB HA OCHOBE
HAHOCTPYKTYp**;
TexHOIOTHSI U3TOTOBIICHUS
YCTPOMCTB HAHO- U
MUKPOCUCTEMHON TEXHUKU™*;
JluarnoctTudeckre CUCTEMBI B
HAaHOTEXHOJIOTHSIX;
TexHOonorus: IPOU3BOACTBA
HaHOAJIEKTPOHHBIX
yCTPOUCTB**;
TexHomornueckasi IpakTUKa;

* - 3aII0NHSIETCS B COOTBETCTBUY ¢ Marpuueit komnerenimid u CYII OIT BO

4. OBBbEM ITPAKTUKH

O6mmas TpynoeMkocTs «lIpenaunioMHoi npakTuku» coctapiseT 18 3aueTHbix eaunuil (648 ak.u.).

5. COAEP KAHMUE ITPAKTUKHA

Tabnuya 5.1. Cooepocanue npakmuru ™
HaumenoBanue N
Homep B Coneprxkanue pazzaena (TeMbl, BUIbI MPAKTUUECKON TpynoeMKoCTb,
pasnena P JIeSATETLHOCTH) aK.d.
MIPAKTHKHU
Pasznen 1 1.1 |IlonyyeHre MHAMBUIYATIBLHOTO 3aaHUS HA MPAKTUKY 16




HaumeHnoBanue

Howmep pasnenos Coneprxanue paszena (TeMbl, BUJbI IPAKTHUECKOM TpynoeMkocTs,
pasnena HpaKTHKH JIeSATETLHOCTH) aK.4.
Opranu3zainuoHH OT PYKOBOJUTES
O-IIOATOTOBUTENL (1.2 |MHCTpYKTaX MO TEXHUKE OE30MaCHOCTH Ha paboueM 16
HBIH MecTe (B 1a00paTOpuu W/WiIu Ha TIPOU3BOJICTBE)
Paznen 2 |OcHOBHOM 2.1 [O3HakoMJIEHHE C TEXHOJIOTHUECKUM 50

YY4aCTKOM/HUCCIIE0BATEILCKOM JIabopaTopueii 1mo
paboTte ¢ HaHOpa3MEPHBIMH 0ObEKTaMHU

2.2 |BbiOop 00BEKTOB UCCIIEIOBAHMIA, COCTABIICHHUE TIJIaHA 100
NPaKTUKHU U TUIaHA HAyYHO-HCCIIeI0BaTEebCKON
BBIITYCKHON KBaNTU()UKAITUOHHON PabOTHI

2.3 |KoHTpOJb U yTBEPKICHHUE TUIAHOB MPEAAUIIIIOMHOM 40
MPAKTUKHA HAyYHO-HCCIIEI0BATEIbCKON BBIITYCKHOM
KBATH(UKAIIMOHHON pabOTHI

2.4 |lIpoBeneHue SKCIEPUMEHTAIBHBIX PAOOT 1O 144
U3rOTOBJIEHUIO/UCCIIEI0BAHUIO 00PA3LIOB
HaHOPa3MEPHBIX 0OBEKTOB

2.5 |[IpoBenenHue uccien0BaHU MOTYICHHBIX O0BEKTOB 144
Paznen 3 |[Koutponshbiii  |3.1 [CocTraBieHue akTa U IPOTOKOJIOB U3TOTOBIEHUE 50
TECTOBBIX M3/IEIUI C HAHOPA3MEPBIMU OKPHITHUSIMHU
3.2 |Texyuuii KOHTPOJIb MPOXOXKIECHUS IPAKTUKH CO 30
CTOPOHBI pyKOBOJIUTEIIS
3.3 |BeneHue nHEBHMKA IPOXOKICHUS MPAKTUKU 40
Odopmiierne oT4yeTa Mo MpaKkTUKE 9
[TonroToBka K 3aliuTe M 3allUTa OTYETA 110 IPAKTHUKE 9
BCEI'O: 648

* - comep)aHue NPAKTHKU 110 pazaenaM u BuaaM npaktudeckoil moarorosku [IOJIHOCTDBIO orpaxkaercs B oTueTe 00ydaromerocs mo npakTuke.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME ITPOBEJIEHUSA TPAKTUKH

Jl1s mpoBeneHus MPAaKTUKHU IO MOJIYYEHUIO TPOoQeCCHOHAIbHBIX YMEHUI U OmbITa IpodhecCHoHaIbHOM
JESTENIbHOCTH TPeOYIOTCS 1ab0opaTOPUH U/UIN POU3BOJICTBEHHBIA YUAaCTKH OCHAILIEHHBIE BAKYYMHBIM
000pyI0BaHNEM OJHOTO U3 CJIETYIOIIUX TUIIOB:

YcTaHOBKHM MarHeTPOHHOTO HalbUICHHUS,

YCTaHOBKH 3JEKTPOHHO-IYYE€BOTO PACIIbUICHUS;

YCTaHOBKH TEPMHUYECKOTO PACTbUICHHUS,

YcTaHOBKH BaKyyMHO-AYTOBOTO PaclbUICHHUS;

YCTaHOBKH UMITYJILCHO-Ta3€PHOT0O HAIMBUICHUS;

. YCTaHOBKU CMEIIAHHBIX TUIIOB W/WJIM TEXHOJOTUYECKHE KOMIUIEKCHI, BKIIOUAIOIIUE OAHY WIIA HECKOJIBKO
BBIIIICTIEPEYUCIICHHBIX TEXHOIOTHH.

I

Bb100p KOHKPETHOI TEXHOJIOTHH, a TAKXKE JPYTroro MaTepUaIbHO-TEXHUIECKOTO 00CCTICUCHHUS OTIPEIEIIIETCS
PYKOBOIUTEIIEM MPAKTHKH, UCXO/S U3 BO3MOXKHOCTEH JIabopaTopru, Ha 6a3e KOTOPOH MPOBOAUTCS
npaktuka. bazamu 11 IPOXOXKACHUST 00YYaIOIMMHCS IPEATUTUIOMHOM MTPAKTUKH CITYKaT:

- 1abOpaTOpyUN YHUBEPCUTETA;

- OpraHM3alliyi, OCHOBHAs NMPOQeCCHOHANbHAS NESTETLHOCTh KOTOPBIX HAllpaBlieHa HA H3TOTOBJICHHUE
NPOIYKTOB HAHOTEXHOJIOTHH (TIPEATIPUATHS HAHOWH Y CTPHH)

- Hay4YHO-HCCIICA0BATEIbCKHIE, IPOCKTHO-KOHCTPYKTOPCKUE U HAYYHO-TIPOU3BOACTBEHHBIC YUPEKICHHS U
OpraHu3aINH;

- m1abopaTropuu, IEHTPHI KaYeCTBA M CEPTUPHUKAIIMH TPOTYKTOB HAHOTEXHOJIOTHI

B kauecTBe nmpruMepa MOKHO IPUBECTHU CIIEAYIONINE Ja00paTOpHK/OpraHu3aim:
1. ®I'VII «<HUU HIIO «JIYU»
2. AO «HNU «Ilomroc» um. M.®.




Crenbmaxay

3. AOJI30C

4. ICMAH

5. AO «BHUHUHM»

TexHuueckue cpencTpa, UCIONb3yeMbIe MTPH MPOBEIEHUH MPAKTUKH, JOKHBI KCILTyaTUPOBAThCS B
COOTBETCTBUU C TEXHUYECKOW TOKYMEHTALIUEH.

Heob6xoaumo cobmogars mepsl anekrpoode3onacHocTr o ['OCT 12.1.019-79, ecnu npyroe He yCTaHOBJICHO
B TEXHUYECKOW JOKYMEHTAIMH Ha U3MEPUTEIbHOE/MCCe0BaTeNIbCKOe 000PYI0BaHHE U TPUMEHSIEMbIE
TEXHUYECKHE CPEJICTBA.

7. CHOCOBBI ITPOBEJEHUSA ITPAKTUKH

[IpakTrka MOXET MPOBOAMUTCS KaK B CTPYKTYpHbIX noapasneneuusx PYJIH wiu B opranuzamusx . MOCKBbI
(crarmoHapHas), Tak M Ha 0azax, HaXOMAIIMUXCS 3a TpenesaMu I. MOCKBBI (BbIE3THAS).

[IpoBenenne npakTuky Ha O6a3e BHemHel opranu3anuu (BHe PY/IH) ocymecTBisieTcss Ha OCHOBaHUH
COOTBETCTBYIOILETO JIOTOBOPA, B KOTOPOM YKa3bIBAIOTCS CPOKH, MECTO U YCIIOBHS MPOBEACHUS IPAKTUKHU B
0a30BOi1 OpraHU3aIlny.

Cpoku npoBeneHns MPAKTUKU COOTBETCTBYIOT MEPUOY, YKa3aHHOMY B KalleHAapHOM yueOHoM rpaduke OI1
BO. Cpoku npoBeieHust TPAKTUKH MOTYT OBITh CKOPPEKTHPOBAHBI ITPU COTIIACOBAHUH C YIIPABICHHUEM
00pa3zoBaTeIbHON MOTUTHKA U YIIPaBICHUEM OpraHU3AIMH MPAKTHK U COACHCTBUS TPYAOYCTPONHCTBY
BBIITYCKHUKOB B PY]IH.

8. YYHEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

Ocnosnas tumepamypa:

1. PexoMeHyeTcsl IPaKTUKAHTY HAYYHBIM PYKOBOAUTEIEM B 3aBUCUMOCTH OT TeMbl HIP
Lononnumenvuas tumepamypa:

1. B. JI. MuponoB OCHOBBI CKaHHPYIOIIIEH 30HI0BON MHUKPOCKOMHH. Y4eOHOE MocoOue AJis CTYIEHTOB
CTapIIMX KypCOB BBICIIUX YUeOHBIX 3aBefieHni. Poccuiickas akanemus Hayk, THCTUTYT QpU3UKH
MUKpOCTpPYyKTYp. I. Hmxuuit Hosropog, 2004 r. - 110 c.

2. DnekTpoHHast MUKpockonus : yued. mocobue / A. . Bnacos, K. A. Ex-cyxos, . A. Koconanos. — M.:
Mzn-Bo MI'TY um. H. O. baymana, 2011. —168 c.: uin.

3. I'onosun 1O.M. HanounaeHTHpOBaHKE U €70 BO3MOXKHOCTH M.: MammnocTtpoenue, 2009. — 312 c.:
WIL.

4. A. T. Konmaxkos, B. ®@. TepentbeB, M. b. bakupoB MeToipl n13MepeHust TBEPJOCTH : CIPABOYHOE
usnanue / . — 2-e u3a., nepepad. u gom . — M. : Uarepmer Umxunupusr, 2005 . — 150 c. - ISBN
5-89594-111-7.

5. JIeBoB b. I, bonnapenxo I I'., Hukonaesckuii A. B. Cxanupyromiasi 30H10Basi MUKPOCKOIINS B
UCCJIEIOBAHUH IIOBEPXHOCTHOU CTPYKTYphl HAHOMATepuasioB M.: MOCKOBCKUI IOCYy1apCTBEHHBIM UHCTUTYT
ANIEKTPOHUKH U MaTemaruky, 2010. — 26 c.

6. Texnonorus ToHKUX MeHoK: CrpaBouHuK B 2-X Tomax/ Ilox pen. JI. Maiiccena, P. I'manra — M.: Cos.
paauo, 1977. - 664 c. u 770 c.

7. BakyymMHO€ 000py/nOBaHHE TOHKOIJICHOYHON TEXHOJIOTHHU TIPOU3BOJICTBA U3MIETUI JIEKTPOHHOMN
TEXHUKH: YUEOHUK VIS CTYICHTOB CIIEIUAIbLHOCTH « NEKTpoHHOE MamuHocTpoeHue» / [lox pex. [Ipod.
JLK. KoBanena, H.B. Bacunenko. 1.1. — Kpacnosipck: HUM CYBIIT, MI'TI "Packo", 2001r., 608 c.

8. Kemenosn B.H., Hectepos C.b. Bakyymnas Texnuka u texHonorusi: —M.: U3narensctBo MOU, 2002. —
84 c.

Pecprbl MHd)OpMCZL;UOHHO-meﬂeKOMMyHMKaL}LlOHHOIZ cemu «HHmepHem»:

1. ObC PY/IH u croponnune ObC, kK KOTOpbIM CTyAEHTbl YHUBEPCUTETA UMEIOT AOCTYI Ha OCHOBAaHUU
3aKJIFOUYEHHBIX IOTOBOPOB

- OnexrponHo-ombanoreunas cucremMa PYJIH — ObC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubnuoreka onnaitH» http://www.biblioclub.ru

- OBC «}Opaiit» http://www.biblio-online.ru

- OBC «Koncynbrant crynenray www.studentlibrary.ru



- OBC «3nannym» https://znanium.ru/
2. ba3bl TaHHBIX U TIOUCKOBBIC CHCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Hayxomerpuueckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanst 05 npoxoHcOeHUus NPAKMUKU, 3aNOTHEHUsI OHEBHUKA U OQOpMIeHUs
omuema no npakmuxe *:

1. IIpaBuia TeXHUKU OE30MMACHOCTHU TIPH MPOXOXKACHUHU MPAKTHKH «[IpeaTurioMHas mpakTHKa
(MepBUYHBIA HHCTPYKTAX).

2. O0miee ycTpOUCTBO U MPUHIIUT paOOTHI TEXHOJIIOTHIECKOTO IPOM3BOACTBEHHOTO 000PYI0BaHUS,
UCTIOJIB3YEMOTO 00YYArOIIIUMHUCS TIPH MTPOXOKICHHH MPAKTUKU; TEXHOJIOTUYECKHE KapThl U PETTIAMEHTHI U
T.J. (P HEOOXOAUMOCTH).

3. Meroanyeckue ykazaHus 110 3aM0JTHEHHIO 00yYaroIUMUCS THEBHUKA U 0(DOPMIICHUIO OTYETA 110
npaktuke «[IpeaauuioMHas mpakTHKay.



PABPABOTYUKH

Crapuuuii npenosnasareib Muxanes I1.A.
JlOmKHOCTS Dammman 1.0

Jlouent Maxkees M.O.
JlomKkHOCTD damunmus 1.0

PYKOBO/JIUTEJIb BYII

3aBenyrommii kadeapoit [Tonos C.B.
JlOmKHOCTD Dammmas 1.0

PYKOBOJIUTEJBb OIl BO

JloueHt Aracuena C.B.

JlomKkHOCTD damunmus 1.0



