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1. HEJIb TIPOBEAEHUSA ITPAKTUKHA

«IIpenanumniaomMHas npakTuka» BXoAUT B mporpammy 28.04.01 «HaHOTEXHOIOTMU U MUKPOCUCTEMHAS
TexHuKay «HaHorexHomorum» u npoxoaut «B 4 cemectpe» «2 Kypca». [lpaktuky peanusyer «Kadenpa
By3a-IIaptaépay.

Lenbto mpoBenenus «IIpeanmioMHoO#l MpakTUKUy» ABISIETCA: YIITyOJIeHUEe, CUCTEMATH3AIMs U 3aKpeIICHUE
TEOPETUYECKUX 3HAHUM, a TAKXKE MOJTyuYeHHE U 3aKperyieHne poeCcCHOHATBbHBIX YMEHUN 1 HaBBIKOB B
00JIaCTH HAHOTEXHOJIOTUH M MUKPOCUCTEMHOM TEXHUKHU, BKIIOYast OPMYIMPOBKY aKTyaJlbHOCTH, LI€JeH U
3a7a4y B paMKax pa3perieHus pa3InyHbIX HayYHO-TEXHUUECKUX MPOo0JIeM B 001aCTH HAHOTEXHOJIOTHIA U
MHUKPOCUCTEMHOM TEXHUKH, 3aKPEIUIEHUE HAaBBIKOB paOOTHI Ha TEXHOJIOTMYECKOM U UCCIIEIOBATEIHCKOM
000pyIOBaHNH, UCIIOIB3YEMOM B HAHOTEXHOJIOTHSIX, PACIIUPEHHUE MTEPEUHSI OCBOCHHBIX TEXHOJIOTHH 1
U3MEPUTEIIbHBIX METOIUK.

OCHOBHBIMH 33/1a4aMH TPEIAUIUIOMHON TIPAKTUKHU SIBIISIOTCS:
- OBJIQJICTh HAaBBIKaMH (YOPMYIHPOBKH IIeJIeH U 33]]a4 B paMKax pa3pelieHus HayYHO-TEXHUUECKUX
npo0ieM B 00J1aCTH HAHOTEXHOJIOTUH M MUKPOCHUCTEMHOM TEXHUKH, 0O0CHOBAHUS aKTyaJIbHOCTH PEIaeMOi
poOIeMBI.
- OBJI3JICTh HAaBBIKAMH MTOMCKA ONITUMAJIBHBIX ITyTEH pemeHus chopMyIMpOBaHHbBIX 3a/1a4.
- OBJI3JICTh HABBIKAMH TCOPETHUYECKUX MCCIICTOBAHUM, BKIIIOUAsT MOJICIIMPOBAHUS (PU3NYECKUX MPOLIECCOB;
- OBJIJICTh HABBIKAMH TUIAHUPOBAHHS YKCIIEPUMEHTAIILHBIX UCCIICOBAaHUH;
- OBJIQJICTh HAaBBIKAMH Pa3pabOTKHU MPOrpaMM M METOJMK UCTIBITAHUIA;
- M3YYHUTb METOJIUKHU MPOBEICHUS U3MEPEHUI U HCCIeI0BaHUs 00pa31loB, HCIOIb3YEMbIC B
HAHOTEXHOJIOTUSX BKIIFOYAS:
* CKaHMPYIOUIYIO 30HI0BYI0 MUKPOCKOIIHIO;
* CKaHMPYIOUIYIO SJIEKTPOHHYIO0 MHUKPOCKOIHIO;
* HaHO- U MHUKPOWH/ICHTHPOBAHUE;
* PCHTTCHOBCKUE U HOHHO-ITYYKOBBIE METOJIbI IMATHOCTUKY MATEPUAJIOB,;
* CIIEKTPOCKOIHIO KOMOMHAITMOHHOTO pacCestHUA U MH(PPaKpaCHYIO CIIEKTPOCKOIHIO;
* 3JUIUIICOMETPUIO
* Hp.
- OBJIQJICTh HAaBBIKAMH Pa0OOTHI Ha HAYYHO-UCCIICJOBATEIECKOM 000PYI0BAaHHUH JUTS UCCIICJOBAHHS
HaHOMATEPUAJIOB U HAHOYCTPOHCTB;
- OBJIJICTh MPAKTUYECKUMH HaBBIKAMHU PEAIN3AIMN PA3TMYHBIX H3MEPUTEIBHBIX METOIUK;
- OBJIAJICTh MPAKTUYECKUMH HaBBIKAMH TIOATOTOBKH 00Pa3IOB AJISl IPOBEICHUS H3MEPEHUIA.
- OBJIQJICTh MPAKTUYECKUMH HaBBIKAMU PaOOThI HA TEXHOJIOTUYECKOM 000PYIOBaHHH, UCTIONIB3YEMOM B
HAHOTEXHOJIOTHUSIX.
N3yunTh OpraHu3anuio THIIOBOTO MPOMBIIUIEHHOT0/1a00paToOpHOTro y4acTKa o pabote ¢
HaHOpPa3MEPHBIMU OOBEKTaMH, B TOM YHCIIE:
* COCTaB TEXHOJIOTUYECKOTO, KOHTPOJIbHO-U3MEPUTEIHHOTO U BCIIOMOTaTeIbHOTO 000PY/IOBAHNUS;
* 0cobeHHOCTH paboTHl C HAHOPA3MEPHBIMU OOBEKTAMU;
* METOJbI ¥ MOJIXO/bl 00ECIIEUCHUS KaueCTBA MOTYYaeMbIX H3/IEIHIA;
- Hay4uTbcs caMOCTOSITENIEHO ONIEPUPOBATh HAHOPA3MEPBIMHI 00bEKTaMH, BKIJIIOYAS:
* pa3pabaThIBaTh MAPUIPYT U3TOTOBICHUS M3IEIUI C HAHOPa3MEPHBIMU CTPYKTYpaMH;
* TIPOM3BOAUTH MOATOTOBKY HAHOPA3MEPHBIX 0OBEKTOB K HCCIEJOBAHUAM /UM TEXHOJIOTHYECKUM
OTIePaIHSIM;
* BBINOJHATH MPOLIECC CO3MAHU/M3MEHEHUS/KOHTPOJISI HAHOPA3MEPHBIX H3/IETHH.
- OBnanerh HaBBIKAMHU PabOTHI C TEXHOJIOTUYECKUM U BCIIOMOTATEIbHBIM 000PYIOBaHHEM JIJISI
CO3JaHMsI/U3MEHEHUSI/KOHTPOJISI HAHOPA3MEPHBIX OOBEKTOB.

2. TPEBOBAHMUMA K PE3YJIBTATAM OBYYEHUSA 11O UTOT'AM ITPOXOKAEHUA
ITPAKTUKH

[IpoBenenue «[IpeauIIOMHOM IPAKTUKWY HAMIPABIEHO HAa (HOPMUPOBAHKE y 00YUAONIUXCS CIETYIOIINUX
KOMITETEHITNH (4aCTH KOMITETEHITUH):



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 BrIPab0TaTh OCHOBHBIE CTPATETUH IS
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
WHOCTPAHHOM (-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 JeATEIbHOCTH;

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

OCHOBE CaMOOILICHKHU IUTAHUPOBAHUS COOCTBEHHOM J1eATENbHOCTU U
pacCcTaHOBKYU PHOPUTETOB;
VYK-6.3 Peanusyetr HameueHHBIE TIEJIM COOCTBEHHOM
JEATEIbHOCTH C YYETOM JIMYHOCTHBIX
BO3MOXXHOCTEH, 3TAaIOB KAPbEPHOTO POCTA,
BPEMEHHOM NEPCIEKTUBBI PA3BUTHS 1€ATEIbHOCTH
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 JAHHBIMU;
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 TotoBHOCTH hopmynupoBars nenu u  |[1K-1.1 3HaeT OCHOBHBIE MOAXOABI M 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 TEXHUKU;

I1K-2 ['otoBHOCTH pa3pabareiBath MeToauku |[1K-2.1 3HaeT MeTombl M OAXOBI pa3pabOTKH
MIPOBEJCHUS UCCIEAOBAHUN U METOAMK MPOBEICHUS UCCICIOBAHUN U U3MEPEHUI
M3MEPEHUN MapaMeTPOB U MapaMeTPOB U XaPAKTEPUCTUK U3IETUN
XapaKTEPUCTHUK U3IETUI HAaHOTEXHOJIOTMM U1 MUKPOCUCTEMHOMN TEXHUKH;
HaHOTeXHOJIOTMU U MUKpocucteMHon |(I1K-2.2 YMeeT ananu3upoBarh pe3yabTaThbl
TEXHUKH, aHAJTU3UPOBATh X WCCJIEIOBAaHUN U U3MEPEHUN ITapaMeTpOB U
pe3yJIbTaThl XapaKTEPUCTHUK U3JEINI HAHOTEXHOJIOTUU U

MUKPOCHCTEMHON TEXHUKH;

I1K-3 ['oToBHOCTH pa3pabaThIBaTh [1K-3.1 3HakoM ¢ MporpaMMHBIM 00€CTICUCHUEM
dusnyeckre u MaTeMaTHYeCKHe JUIS1 KOMITBEOTEPHOTO MOJIETTMPOBAHUS UCCIIETyEMBIX
MOJIENIH, TPOBOIUTH KOMIIBIOTEPHOE  [(U3UYECKUX MPOIIECCOB B 00JIACTH
MOJIETTUPOBAHKE HCCIIEYEMBIX HAHOTEXHOJIOTMM U MUKPOCUCTEMHOMN TEXHUKH;
(GU3UYECKUX TIPOLIECCOB B 00JIaCTH [TK-3.2 YmeeT pa3pabaTeiBaTh Pu3nUECKUE U
HAHOTEXHOJIOTMHU U MUKPOCHCTEMHOI |MareMaTH4eCcKue MOJAEIU B 00IacTH
TEXHUKH HAHOTEXHOJIOTMM U1 MUKPOCUCTEMHOMN TEXHUKH;

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

[1K-4 ['OTOBHOCTH BBINOJIHATH 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 CriocoOHOCTh pa3padarbiBaTh [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 CriocoOHOCTH BBIONHATH TOATOTOBKY ([1K-6.1 3HaeT TpeboBaHUs K KOHCTPYKTOPCKOM
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 CnocoGHOCTB pa3pabaTbiBaTh [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 CrniocobHocTh pa3zpabarbiBate HOBbIe |I1K-8.1 3HaeT 0CHOBHBIE 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 JUCITUTUTAHBI/ MOYITH, JUCITUTLTAHBI/ MOTYITH,
KOMITETEHIIUU X %
MIPAKTHKU MPAKTHKHU
YK-7 CriocoOeH uckarb OCHOBBI IPUMEHEHUS
HY)KHBIC UCTOYHUKHI HAHOTEXHOJIOTHIA U
uH(GOpPMAIUH U TJaHHBIC, |MHKPOCHUCTEMHOW TEXHUKH,
BOCIIPUHUMATb, Modeling of Nanoobjects;
aHAJIU3UPOBATD, WNudopmannonnsie 6a3bl
3aIOMHUHATH U TIEpeAaBaTh |IaHHBIX;
UH(POPMALIHUIO C Texnonoruu
UCIIOJIb30BaHUEM MPOrPaMMHUPOBAHHUS B
UQPPOBBIX CPEICTB, a HAHOWH]TyCTPHUU;
TaK¥Ke C [IOMOIIBIO TexHOMOTMUECKAsT MPAKTHKA;
AITOPUTMOB IIpH padoTe ¢
MOTyYEeHHBIMH U3
Pa3TUYHBIX UCTOYHUKOB
JTAHHBIMU C IEIBIO
3 PEeKTUBHOTO
UCTIOJIb30BaHHS
[IOJIy4YCHHOU
uHGOPMAIUH IS
peleHus 3a1ay;
IIPOBOJIUTH OLIEHKY
uH(pOpMaLny, ee
JIOCTOBEPHOCTD, CTPOUTH
JIOTUYECKHUE
YMO3aKJIIOUEHHsI Ha
OCHOBaHUHU
MOCTYHAOLINX
uHGOPMAITUHN U JTaHHBIX
YK-4 CriocobeH npuMeHSITh WNHoCTpaHHBIH A3BIK B
COBPEMEHHBIE npodeccHOHaIBHON
KOMMYHHUKATUBHBIE NESTENIbHOCTH;
TEXHOJIOTHH Ha [TpakTuka mepeBona;
TOCYIapCTBEHHOM si3blke | TexHomornyeckas npakTHKa;
Poccuiickont @enepannn  |Hayuno-uccienoBarenbckas
Y UTHOCTPaHHOM(BIX) pabora;
A3bIKe(ax) AJis
aKaJeMHYECKOTO U
npogecCHOHaTBFHOTO
B3aUMOJECHCTBUSA
YVK-3 Cnocoben OCHOBBI MPUMEHEHHUS
OpraHU30BbIBATH U HAHOTEXHOJIOTUH U
PYKOBOAHTH pabOTOMH MHKPOCHUCTEMHON TEXHUKH;
KOMaH/bl, BeIpabareiBasi  |KBaHTOBas MexaHUKa B
KOMaH/HYIO CTPaTerui0  |HaHOCUCTEMaX;
U1 JOCTYDKECHUA Ilemaroruka BEICIICH IIIKOJIBI;
MTOCTABJICHHOM 1IeJIN TexHomornueckas MpakTUKa;
VK-2 CnocoOeH ynpaBisiTh Hctopus u meTomonorus




HanMeHOBAHMC [IpenmectByronme [Tocnenyromue
Mudp JTUCIUATITAHBI/ MOJTYJTH, JTUCIUATITUHBI/MOJTYJTH,
KOMITETCHIIUHI . .
MIPAKTUKU MPAKTUKHU
IIPOEKTOM Ha BCEX dTarnax |HayKH;
ero xu3HeHHoro nukia  |Co3naHue MHHOBAallMOHHOTO
MpoayKTa™*;
Design of innovative
product®*;
TexHonoruueckas MpakTHKa;
Hayuno-uccnenoBarenbckas
pabora;
YVK-5 CnocoOeH ananu3upoBarh |ITHOCTpaHHBIH S3bIK B
U YYUTHIBATh npodeccuoHanbHON
pazHooOpas3ue KylbTyp B |AESITEIbHOCTH;
mpoiiecce Ucrtopust u punocodust Hayku;
MEKKYJIBTYPHOTO Uctopus penuruii Poccuu;
B3aUMOJICHCTBHS TexHomornueckas MpakTUKa;
YK-1 Criocob6eH ocymecTBiATh |VIcTOpUs U METOJ0IOTHS
KPUTHYECKUH aHAJIN3 HAyKH;
npoOieMHbIX cutyarii  |HayuHslil cemunap;
Ha OCHOBE CUCTEMHOTO TexHONMOTMUECKAsT MPAKTHKA;
nojxoja, BeipabareiBaTh  |HayuHo-uccienoBarenbckas
CTpATEruIo 1eHCTBUI pabora;
YVK-6 Cnoco6en onpenensate 1 |[Icuxomorust ynpasieHus;
peann3oBbIBaTh BBenenue B MUKpo- 1
PUOPUTETHI HAHOD3JIEKTPOMEXaHUUECKUE
COOCTBEHHOI CHCTEMBI;
JEeSTEIbHOCTH U crtocoObl | TexHomornueckas mpakTHKa;
€€ COBEPIIICHCTBOBAHUS
Ha OCHOBE CaMOOILIEHKU
ITK-1 T'oroBHOCTH HanexxHoctp ycTpoiicTB
dbopMynHpoBaTh HENU U |HAHODJIEKTPOHHOU U
3aJ]a4u Hay4HbIX MUKPOCUCTEMHON TEXHUKH;
uccienoBannii B oonactu |Hayuno-uccnenoBarenbckas
HAaHOTEXHOJIOTHU U pabora;
MHKPOCHUCTEMHOMN
TEXHHUKH, 000CHOBAHHO
BBIOMPATH TEOPETUUECKUE
U DKCTIEpUMEHTAJIbHbBIE
METO/Ibl M CPEe/ICTBA
pelieHus
c(hopmynrpoOBaHHBIX
3aja4
I1K-2 T'oroBHOCTH CrpoeHne U XMuMHUYECKUE
pa3pabareiBaTh METOAMKH |CBOMCTBA HAHOYACTHII,
MIPOBEACHUS Hayuno-uccnenoBarenbckas
HCCIIEIOBAHUN U pabora;
M3MEPEHUN MapaMeTPOB U
XapaKTePUCTHUK U3ACIIHI
HAHOTEXHOJIOTHH U
MHKPOCHUCTEMHOMN
TEXHUKH, aHATU3UPOBATh
UX pe3ysbTaThl
I1K-3 [oToBHOCTH Modeling of Nanoobjects;
pa3pabaThiBaTh Texnomorun

buzndeckue u

MIPOrpaMMUPOBAHUS B




HanMeHOBAHMC [IpenmectByronme [Tocnenyromue
Mudp JTUCIUATITAHBI/ MOJTYJTH, JTUCIUATITUHBI/MOJTYJTH,
KOMITETEHITUT . .
MIPAKTUKU MPAKTUKHU
MaTeMaTH4YeCKUE MOJENH, |HAHOUHAYCTPHH;
MIPOBOJIUTH KBanroBas mexaHuka B
KOMITBIOTEPHOE HAaHOCHCTEMaX;
MOJIEITUPOBAHNE Hayuno-uccnenoBarenbckas
HCCIIETyEMBIX pabora;
(bU3UYECKUX TTPOIIECCOB B
00acTi HAaHOTEXHOJIOTUU
Y1 MHUKPOCHUCTEMHOM
TEXHUKH
[IK-6 Cnioco6HOCTh BBIMONHATE |Co3/1aHNe MHHOBAIIMOHHOTO
IOJTOTOBKY pOIyKTa™™;
KOHCTPYKTOPCKOM Design of innovative
JOKYMEHTAITUH TS product®*;
3arycka B Ipou3BoAcTBO  |HanexHOoCTh ycTpoicTB
U pa3padarbIBaTh HAHOXJICKTPOHHOU U
METOAUKU UCTILITAaHUM, MHKPOCHUCTEMHON TEXHUKH;
KOHTPOJS ¥ 0TOpakoBkU | TexHomorndeckas mpaKkTHUKa,
HAHOTETEPOCTPYKTYPHBIX
JJIEMEHTOB U YCTPONCTB
Ha UX OCHOBE
I[1K-4 T'oroBHOCTE BRIMOMHATE |CoO3maHHE HHHOBAIIMOHHOT'O
HAY4YHO-TEXHUYCCKHE MpoayKTa™*;
OTYETHI, JOKJIAAbI, Design of innovative
myOTMKaIuA 110 product®*;
pe3yabraraMm TexHonoruueckas MpakTHKa;
BBITIOJTHEHHBIX Hayuno-uccnenoBarenbckas
UCCJIEJIOBAHUH, a Takke  |paboTa;
0hOpMIISATH 3asIBKH HA
3aIUTy OOBEKTOB
WHTEJJIEKTYaJIbHOU
COOCTBEHHOCTH
[TK-7 CnocoOHOCTh TexHomornueckasi IpakTUKa;
pa3pabarbIBaTh Marepuaibl
COBpPEMEHHBIE HAHOCTPYKTYPHBIX YCTaHOBOK;
TEXHOJIOTUYECKHUE TexHomorust Npou3BOJCTBA
MPOLIECCHI U3TOTOBIIEHUSI [T€TEPOCTPYKTYPHBIX
HAHOJIEKTPOHHBIX MHTETPAJIbHBIX cXeM**;
1563 (15071 TexHoyorHus U3roTOBIICHUS
YCTPOMCTB HAHO- U
MUKPOCUCTEMHON TEXHUKU™*;
CrpoeHue u XUMHYECKHE
CBOMCTBA HAHOYACTHII;
CuHTE3 KOMITIO3UITMOHHBIX
MarepuanoB MetoaoMm 3D
MPUHTHHTA**;
CuHTE3 KOMITIO3UITMOHHBIX
MaTepuaIoB METOJIOM
ANEKTPOCHUHHUHTA™ *;
ITK-8 CnocoGHOCTh TexHonornueckas NpakTUKa;
pa3pabarhiBaTh HOBbIE AJIUTHBHBIE TEXHOJIOTHH;
TEXHOJIOTHYECKHE TexHonorust npou3BoACTBA

MPOIIECCHI POU3BOICTBA
MUKpPO- ¥ HAHOPa3MEPHBIX

TeTePOCTPYKTYPHBIX
WHTETPAIBHBIX CXeM™*;




HanMeHOBAHMC [IpenmectByronme [Tocnenyromue
Mudp JTUCIUATITAHBI/ MOJTYJTH, JTUCIUATITUHBI/MOJTYJTH,
KOMITETEHITUT . .
MIPAKTUKU MPAKTUKHU
AIIEKTPOMEXaHHUECKHIX TexHOnOrHs U3rOTOBJIECHUS
CHUCTEM YCTPOMCTB HAHO- U
MUKPOCHCTEMHOM TEXHUKH**;
VYrnepoaHbie HAHOTPYOKH,
(bymiepens! u ruapodoOHas
caxa;
CuHTe3 KOMITIO3UIIMOHHBIX
MarepuaioB Mmetoaom 3D
MPUHTUHTA**;
CuHTe3 KOMITIO3UIIMOHHBIX
MaTepuaioB METOJJOM
AIIEKTPOCTTMHHUHTA**;
TIK-5 Croco0OHOCTh AJUTMTHBHBIE TEXHOJIOTHH;
pa3pabarsiBaTh TexHOMOTHS MPOU3BOJCTBA
TEXHOJIOTHH reTepPOCTPYKTYPHBIX
W3TOTOBJICHUS WMHTETPATBHBIX CXeM™*;
HAHOCTPYKTYPHPOBAHHBIX | T€XHOIOTHS U3TOTOBICHUS
IIOKPBITUM C 3aJaHHBIMU  [YCTPOMCTB HAHO- U
CBOWCTBaMHM U MPOBOAUTH |MUKPOCHUCTEMHOMN TEXHUKU**;
UCCJICJIOBAHUS UX VYrepoaHbie HAHOTPYOKH,
XapaKTEepPUCTUK ¢bymnepens! u rupopoOHas
caxa;
TexHOMOTMUECKAsT IPAKTHKA;

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

4. OBBbEM ITPAKTUKH

O6mas TpynoeMkocTh «lIpenaunioMHoi npakTuku» coctapiseT 18 3aueTHbix eaunuil (648 ak.u.).

5. COAEP KAHMUE ITPAKTUKHA

Tabnuya 5.1. Cooepocanue npakmuru ™

HaumenoBanue N
Homep pasIeioB Coneprkanue pazzena (TeMbl, BUIbI TPAKTUUECKON TpynoeMKoCTb,
pasnena N — JIeSATeTLHOCTH) aK.d.
Pazgen 1 |Opranuzanuons |1.1 |IlonyyeHune HHAMBUIYAJIbHOTO 3aaHUs HA MPAKTUKY 20
O-TIOJITOTOBUTEIb OT PYKOBOAUTENS
HBIH 1.2 |MHCcTpyKTaX MO TEXHUKE OE30MaCHOCTH Ha paboueM 16
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 |Bbi6op 00bEKTOB HCCIIEAOBAHHI, COCTABICHHUE TIJIaHA 96
MPAKTHKY ¥ [JIaHa HAYYHO-UCCIIEI0BATEIHCKOM
BBIITYCKHON KBaNTU()UKAITUOHHON pabOTHI
2.3 |KoHTpOJb U yTBEPKICHHUE TUIAHOB MPEAAUIIIIOMHOM 40
MPAKTUKHA HAyYHO-HCCIIEI0BATEIbCKOU BBIITYCKHOU
KBATH(UKAIIMOHHON PabOTHI
2.4 |lIpoBeneHue SKCEPUMEHTAIBHBIX PAOOT 1O 144

U3TOTOBJIEHUIO/UCCIIEI0BAHUIO 00Pa3LIOB
HaHOPa3MEPHBIX 0OBEKTOB




Howmep Hanvernoane Coneprxanue paszena (TeMbl, BUJbI IPAKTHUECKOM TpynoeMkocTs,
pasnena ﬁ;iiegﬁ; JIeSATETLHOCTH) aK.4.
Paznen 2 {OcHoBHOI 2.5 |IIpoBenenue uccneaoBaHU MOTYYEHHBIX OOBEKTOB 144
Paznen 3 |KoHTpoOnbHbIN 3.1 |CocraBneHue akTa U MPOTOKOJIOB U3TOTOBJICHHE 50
TECTOBBIX U3/IEJINNA C HAHOPA3MEPBIMH IMOKPBITUSIMHA
3.2 | Tekyumuii KOHTPOIb MPOXOKICHUS IPAKTUKHU CO 30
CTOPOHBI PYKOBOJMTEIIS
3.3 |BeneHue nHEBHUKA MPOXOKICHUS MPAKTUKU 40
Odopmienne oTueTa Mo MPaKTHKE 9
[TonroroBka K 3alIUTe U 3aIUTa OTYETA 1O MPAKTHUKE 9
BCEI'O: 648

* - comepKaHKe IPAKTHKU IO pa3aenaM u BuaaM npaktadeckoil moaroroBku IIOJIHOCTDBIO orpakaercs B oTdeTe 00ydaromerocs mo npakTuke.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME ITPOBEJEHUS ITPAKTUKH

Jnist mpoBeieHHs TPAKTUKHU TI0 TIOTYYEHUIO POPEeCCUOHANBHBIX YMEHUH U OTbITa PO eCCHOHAIBHOM
JeSITeILHOCTH TPeOyIoTCs IaOOPaTOPUK U/UITM IPOU3BOICTBEHHBIN YYaCTKU OCHAIICHHBIE BAKYYMHbIM
000pyIOBaHHEM OTHOTO U3 CIICAYIOIINX TUIIOB:

YCTAHOBKHM MAarHETPOHHOI'O HAIIbUICHMUS;

YCTAHOBKHM JJIEKTPOHHO-JIyY€BOI'0 PACIBIICHUS;

YCTaHOBKH TEPMUYECKOTO PACIIbUICHUS;

YCTAHOBKM BaKyyYMHO-1YI'OBOI'O PACIbLICHNUS;

YCTaHOBKH MUMITYJIbCHO-J1a3€PHOI0 HAIIBUIICHUS;

. YCTaHOBKH CMEILIAHHBIX THUIOB W/HJIU TEXHOJIOTUYECKHE KOMIUIEKCHI, BKIIOYAIOIINE OIHY UM HECKOJIBKO
BBILICTICPEYUCIICHHBIX TEXHOIOTUH.

N AW~

Bb160p KOHKPETHOM TEXHOJIOTHH, a TAKXKE IPYyroro MaTepuatbHO-TEXHUYECKOTO 00ECTIEUeHHUs OTIPEAeIIeTCs
PYKOBOZIUTENIEM MPAKTHKH, UCXO/A U3 BO3MOXKHOCTEH J1abopaTtopuu, Ha 6a3e KOTOPOM POBOAUTCS
npaktuka. bazamu 171 IpoXoXKAeHUs 00Y4alOUMMHCS TPEATUIUIOMHON MTPAKTUKU CITYKaT:

- 1abopaTopuu YHUBEPCUTETA;

- OpraHM3alnyu, OCHOBHAs NMPoQecCHOHANbHAs JeATETbHOCTh KOTOPhIX HAllpaBlieHa HA U3TOTOBJICHHUE
IPOIYKTOB HAHOTEXHOJIOTHH (TPEANpUATHS HAHOMH T CTPHH)

- Hay4YHO-HCCIIE0BATEIbCKHIE, TPOCKTHO-KOHCTPYKTOPCKUE U HAyYHO-TIPOU3BOACTBEHHBIC YUPEKICHHS U
OpraHu3aINy;

- mabopaTopuu, LEHTPHI KaYeCTBA U CePTUPUKAIIMU TPOTYKTOB HAHOTEXHOJIOTHI

B kagecTBe mpuMepa MOKHO MPUBECTH CIEAYIOIINE JIA00paTOPHH/OpraHU3alUu:
OI'VIT «HUM HITO «JIYY»

AO «<HUU «Ilomroc» um. M.®@. CrenpMaxa

AO JI30C

NCMAH

AO «BHUMHM»

Nk

TexHMUECKUE CPEICTBA, UCIIOIb3yEMbIE TIPH MTPOBEICHUY MTPAKTUKH, JOJKHBI IKCIUTYaTHPOBATHCS B
COOTBETCTBUU C TEXHUYECKON JOKYMEHTALIUEH.

Heo6xonumo cobimonats Mepsl anekrpode3onacHoctd o 'OCT 12.1.019-79, ecnu npyroe He yCTaHOBJIEHO
B TEXHMUYECKOM JIOKYMEHTAIIUU Ha U3MEPUTEIIbHOE/HCCIIEI0BATEILCKOE 000PYI0BaHIE U IPUMEHSIEMbIE
TEXHUYECKHE CPECTBA.

7. CHOCOBBI IIPOBEJEHUS TPAKTUKHU

IIpakTrka MOXET IPOBOAUTCS KaK B CTPYKTYPHBIX noapasaeneHusax PY/IH ninu B opranusanusax r. MOCKBbI
(craroHapHas), Tak ¥ Ha 06a3ax, HaXOSIIUXCS 3a MpejenaMu I. MOCKBHI (BBIE3IHAS).
[IpoBenenue npaktuku Ha 6a3e BHemHel oprann3zanuu (BHe PY/IH) ocymiecTBisieTcss Ha OCHOBaHUH




COOTBETCTBYIOILETO JIOTOBOPA, B KOTOPOM YKa3bIBAIOTCS CPOKH, MECTO U YCIIOBHS MPOBEICHUS MPAKTUKYU B
0a30BOi1 Opra”Hu3aIny.

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

8. YYHEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

Ocnosnas tumepamypa:

1. PexoMeHyeTcsl IPaKTUKAHTy HAYYHBIM PYKOBOAMTEIEM B 3aBUCUMOCTH OT TeMbl HIP
Lononnumenvuas rumepamypa:

1. B. JI. MuponoB OCHOBBI CKaHHPYIOIIIEH 30HI0BON MUKPOCKOHH. Y4eOHOE MocoOue AJis CTYIEHTOB
CTapIIMX KypCOB BBICIIMX YUeOHBIX 3aBefieHni. Poccuiickas akanemus Hayk, THCTUTYT QpU3UKH
MUKpOCTpYyKTYp. I. Hmxnuit Hosropoa, 2004 r. - 110 c.

2. DnekTpoHHas MUKpockonus : yued. mocobue / A. . Bnacos, K. A. Ex-cykos, . A. Koconanos. — M.:
M3p-Bo MI'TY um. H. O. baymana, 2011. —168 c.: un.

3. I'onoun }O.1. HanounaeHTHpOBaHKE U €70 BOZMOXKHOCTH M.: MammnocTtpoenue, 2009. — 312 c.:
WIL.

4. A. T. Konmaxkos, B. ®@. TepentbeB, M. b. bakupoB MeToibl n13MepeHust TBEPJIOCTH : CIPABOYHOE
usnanue / . — 2-e u3., 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 MUKPOCKOIIHS B
UCCJIEI0BAHUH IIOBEPXHOCTHOU CTPYKTYphl HAHOMAaTepUasioB M.: MOCKOBCKUI IOCYy1apCTBEHHBIM UHCTUTYT
ANIEKTPOHUKH U MaTemaruky, 2010. — 26 c.

6. Texnomnorus ToHKUX MmIeHoK: CripaBouHuk B 2-X Tomax/ Ilox pexn. JI. Maiiccena, P. I'mauara — M.: Cos.
paauo, 1977. - 664 c. u 770 c.

7. BakyymMHO€ 000py/IOBaHHE TOHKOIJICHOYHON TEXHOJIOTHHU TIPOU3BOJICTBA U3MICTUH JIEKTPOHHOMN
TEXHUKH: YUEOHUK VIS CTYICHTOB CIIEIUAILHOCTH « NEKTpoHHOE MamuHocTpoeHue» / [lox pex. [Ipod.
JLK. KoBanera, H.B. Bacunenko. 1.1. — Kpacnosipck: HUM CYBIIT, MI'TI "Packo", 2001r., 608 c.

8. Kemenos 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 YHHUBEPCUTETA UMEIOT AOCTYN Ha OCHOBAaHUU
3aKJIFOUYEHHBIX IOTOBOPOB

- OnexrponHo-oubauoreunas cucremMa PYJIH — ObC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubnuoreka onnaitn» 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 IOUCKOBBIE CUCTEMBI
- 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 051 npoOXoHcOeHUs 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 TEXHOJIIOTUIECKOTO IPOM3BOACTBEHHOTO 000PYI0BaHUS,
UCTIOJIB3YEMOTO 00YYArOIIIUMHUCS TIPH MTPOXOKICHHH MPAKTUKU; TEXHOJIOTUIECKHE KapThl U PETIIAMEHTHI U
T.J. (P HEOOXOAUMOCTH).



3. Meroauyeckue yKka3zaHus 10 3ar0oJHEHUIO 00yYaroIuMHUCs THEBHUKA U 0(DOPMIICHHUIO OTYETA 110
npaktuke «lIpenauiaoMHas mpakTuka.
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