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1. Hean (Mmuccus) OI1 BO

[Iporpamma OpHEHTHpPOBaHa Ha MOJATOTOBKY BBICOKOKJIACCHBIX CIIEIIUATIMCTOB B
00JIaCTH HAHOTEXHOJOTUH. MEXIUCIUIUIMHAPHOE HAINpaBJIEHUE TMOJTOTOBKHU KaJpoB,
ABIISIETCS MTHHOBALIMOHHBIM, HAIIPaBJICHO HAa ((OPMUPOBAHKE 3HAHUN U KOMIIETEHIIUHN KaK
M0 TEXHUYECKUM, TaK U MO (yHIaMEHTAIbHBIM €CTECTBEHHOHAYYHBIM JUCIUILITMHAM.

OOyuyeHue OpUEHTHPOBAHO HA MOJYy4YeHUE NPO(ecCHOHaTBLHOTO 00pa30BaHUs B
00JIaCTH TPOEKTUPOBAHMSI HOBBIX M COBEPIICHCTBOBAHHUS CYHIECCTBYIOUIUX H3JIEIUH,
paznIMYHOro (PYHKIIMOHAJIBHOTO HAa3HAYEHHUs, HA OCHOBE KOMILUIEKCHOTO MPUMEHEHUs
HAaHOMATEPHUAJIOB,  NIPOLIECCOB  HAHOTEXHOJOTMM W HAHOTEXHOJOTHYECKOTO
000py0BaHUSI. BrInmycKHUKHN CMOTYT 3aHUMAThCS (byHaamMeHTanbHBIMU
UCCIICOBAaHUAMH B 00JacTM (U3MKH, XUMHUH, MATEeMAaTUKH M 3JIEKTPOHUKH,
IPOEKTUPOBATh Y3JIbl AJIEKTPOHHBIX MPUOOPOB, POOOTOTEXHUYECKHX KOMILJIEKCOB,
pa3palaThiBaTh HOBbIE MaT€pHAJIbl U OTKPBIBATH CBOMCTBA YXKE HMEIOLIUXCS, B COCTABE
UCIIOJIHUTENIE y4YacTBOBaTh B OKCIUIyaTaldd W TEXHUYECKOM OOCITy>KHMBaHUU
TEXHOJOTUYECKUX CHUCTEM, HCIIOIB3YEMBIX IIPU NPOU3BOACTBE HAHOMATEPHATIOB M
HU3JEJIMM Ha UX OCHOBE.

[{enm oOpa3oBaTeIbLHOM MPOTPAMMBI COCTOSIT B CIIEAYIOLIEM:

— 1. T'OTOBHOCTH CHENUATUCTOB K YCHENIHOM HAyYHO-UCCIEI0BATEIbCKOMN
JEeSATENBbHOCTH B O0JACTH MCCIIEIOBaHUS MATEPUaIOB HAa MOJIEKYJISPHOM M aTOMAapHOM
YpOBHE, a TaKXe€ CO3/JaHMs MAaTepUalioB, OOBEKTOB M CHCTEM B PA3IMYHBIX OTPACISIX
HAayKH M TEXHUKHU, B KOTOPBIX HCIOJIb3YIOTCA MaTepHalibl, MPUOOPHI (MEXaHU3MBI),
CUCTEMBI, AKCILTyaTallMOHHbIE XapaKTEPUCTUKHU KOTOPBIX ONPEIENSAIOTCA
HaHOpa3MepHbIMU YD PeKTamu.

— 2. ['0TOBHOCTH crenUanucToB K 3(h(PEKTUBHON OMBITHO-KOHCTPYKTOPCKOU U
MPOU3BOICTBEHHO-TEXHOJIOIMUYECKON JIESITeIbHOCTH, 00eCleunBarouuX BHEIPEHHE U
HKCIUTyaTaII0 HOBBIX HAYKOEMKHUX pa3paboTOK HA MUPOBOM YpPOBHE.

— 3. ['oTOBHOCTH CIIENMANTUCTOB K YCIENIHON paboTe B COBPEMEHHBIX YCIOBHUSAX
ri100ann3aluy 1 KOHKYPEHTHOTO PhIHKA TpyZa.

— 4. T'oTOBHOCTH cCHENUATUCTOB K YCHEHNIHOM JIMYHOCTHOM peEaJn3alny,
CTpeMJIEHHE K YIUIYOJIEHWIO 3HaHMM B CcBoed TMpodeCCHOHAIIBHOW 001acTH, K
MOCTOSIHHOMY MHTEJUIEKTYaIbHOMY M OOILEKYIbTYPHOMY COBEPILIEHCTBOBAHUIO.

B nponecce oOydeHus CTYIAEHTBI MPOXOAAT TEOPETUUYECKYI0 M MPAKTHUYECKYIO
MOJIFOTOBKY C LENbI0 (POPMHUPOBAHUIO YHUBEPCAIBHBIX, OOIIETPOPECCHOHATBHBIX U

HpO(i)eCCI/IOHaHBHBIX KOMHCTCHHI/IfI. CTy,I[CHTI)I ImoJIy4aroT HaBBIKHM Hay4YHO-



UCCIIEIOBATENbCKONM pabOThl, MO3BOJIAIOIIME WM OCYIIECTBISATh Ha PYKOBOMSIIUX
JTOJDKHOCTSIX MPO(ECCHOHABHYIO JEATENbHOCTh B POCCHUMCKMX M MEXAYHapOIHBIX
KOMIAHUX, CHECUUAIM3UPYIOIMIMXCS HAa  HAHOTEXHOJNOTMSX; (yHIaMEHTAJIbHBIX
UCCIEIOBAaHMsIX B o0nacTd (PU3MKK, XUMHHM, MAaT€MaTUKA U  DJICKTPOHUKH;
MPOEKTUPOBAHUU Y3JIOB 3JIEKTPOHHBIX MPUOOPOB M POOOTOTEXHUYECKUX KOMILIEKCOB;

pa3pa60TKe HOBBIX MAaTCPHUAJIOB, d TAKIKC B HAYUYHO-UCCICAOBATCILCKUX OPTaHU3aAlIUAX.

2. AKTYaJlbHOCTb, cielM(PUKA, YHUKAJIBLHOCTH 00pa30BaTeILHOM
MPOrpaMmblI

MeXauCIUTUTMHAPHBIN TTOAX01 K 00YUSHUIO0 HAMpaBIICH HA MOJATOTOBKY KaJpOB
JUTSL TIPOBEICHUSI IPUKIIAIHBIX U (YHAAMEHTAIBHBIX UCCIEAOBaHMM, HA POpPMHUpPOBAHUE
y BBIITYCKHUKOB IIUPOKOTO KPyra 3HaHUN U KOMIIETEHIUH 10 AUArHOCTUKE, U3MEPEHUSM,
UCIIBITAaHUSAM W MOJCIMPOBAHUIO HAHO- W MHUKpPOpa3MEpHBIX cucTeM. B mporecce
OOy4eHHs MAarucTpbl TIOJY4alOT HAaBBIKM CAMOCTOSITEIbHOM pPaboOThl B 00JacCTH
pa3pabOTKH, MPOSKTUPOBAHUS W ONTUMHU3AMNHM H3JCIHA W TEXHOJOTHH pPa3IMIHOTO
(YHKIIMOHAJTBLHOTO  Ha3HA4YCHHWS, HAa  OCHOBE  KOMIUICKCHOTO  TIPUMCHCHUS
HAaHOMATEPHAJIOB,  MPOIIECCOB  HAHOTEXHOJIOTMM ¥ HAHOTEXHOJIOTHYECKOTO
000pynoBaHusI.

K OCHOBHBIM TOCTOMHCTBAM MPOTrPAMMbl OTHOCHUTCS CJICTYIOIIHE:

e (opmupoBaHHE KOMIIETCHIIMI KakK B 00JIacTSIX pa3paOOTKH, MCCICAOBAHUSI U
CO37aHUS HAHOMATEPHUAJIOB, TaK W MPOCKTUPOBAHUS, W3TOTOBIICHUS W
JUATHOCTUKU YCTPOMCTB HAHO- U MUKPOCHUCTEMHOU TEXHUKH.

® CHCTEMHas TOJTOTOBKA M0 (GU3HMKE, XUMUHU, MEXaHUKE, SJICKTPOHUKE BMECTE C
MaTeMaTHYECKOW TOJATOTOBKOM HaleJeHa Ha KOMIUIEKCHOE TOHUMaHUE
MIPOIIECCOB C YUETOM HAaHOPAa3MEPHOU CrienuPuKy;

® B Ipoliecce OOyUYEeHHS pacCMaTPUBAIOTCA KBAaHTOBO(M3MUECKHE CBOWCTBA
MMOBEPXHOCTEH ¥ HAHOPA3MEPHBIX IUICHOK, TEXHOJOTHHM PETUCTPAIlUU M|
00pabOTKH CIIOKHBIX MHOTOMEPHBIX CHTHAJIOB;

® B Ipolecce OOYUYECHHS MCIOJIB3YIOTCS HWH(GOPMAIMOHHBIE TEXHOJIOTHH,
MaTeMaTU4YecKoe, MOJYHATYpHOE U HATypHOE MOJEIUMPOBAHHUE, MPOBOMASTCS

HHTCPAKTUBHLIC  JICKIIMM, a TaK¥Xe OolbIIOE  BHUMAaHHE YACIACTCA



UCIIOJIb30BaHUIO0 MHOCTPAHHBIX SI3BIKOB ISl paOOThI ¢ HAyYHO-TEXHUUYECKUMU
CTaThsIMU;

e j1abopaTopHas U HAy4HO-HUCCIIE0BATENbCKas pab0Ta MarucTpoB MPOBOJIUTCS B
CHELIMATU3UPOBAHHBIX  Y4€OHO-HAYYHBIX  JIaDOpaTOpHUSAX, OCHAIEHHBIX
COBPEMEHHBIM 000PYI0BaHUEM;

® IIMPOKHE U YCTOMYMBBIE ME)KIyHapoaHsle cBsi3zu PY/IH wmcnone3yrorcs s
IPOBEJCHUS CTAXKUPOBOK MAarucTpoB B 3apyOEKHBIX YHUBEPCHUTETaX-
IapTHEpax;

® ©XEIHEBHAs NMPAKTUKA HABBIKOB MEKIYHAPOJHOrO OOIIEHHUS, TPUOOPETEHHE
JIpY3€d U CBA3EH 110 BCEMY MUDPY.

3aHATHS MPOBOAATCA C MCHOJIB30BAHUEM MYJIBTHUMEIUNHBIX TEXHOJIOTHH, B TOM

yucie B popMare BeOMHAPOB, TeIEKOH(DEepEHIINH.

3. [loTpedHOCTH PHIHKA TPY/A B MOAr0TOBKE KaJpoB 1o npoduiaw OII BO

BbINTyCKHUKH, OCBOMBIIME JIaHHYIO MpOrpamMMmy, OpPUEHTHPOBaHbI Ha PabOTy B
POCCUHCKUX W MEXKIYHApOAHBIX KOMIIAHMSAX, CHELUAIU3UPYIOIIUXCS HA UHKEHEPHO-
(¢u3MYEeCKUX ~ TEXHOJIOTHSIX B  HAHOUHIYCTPUU:  MPOEKTHO-KOHCTPYKTOPCKHX,
IIPOM3BOJICTBEHHBIX, JKCIUIyaTUPYIOLIUX OPraHU3aLUAX, HAYYHO-UCCIEA0BATEIBCKUX

HEHTpPAaX, BBICIINX y‘{€6HBIX 3aBCICHUAX.

5. OcoOble TPeOOBaHUA K NOTEHIUAIBHBIM A0MTYpHEHTAM

[Ipuem B yHHBepcHUTET ajia oOydeHusl To mporpamme maructparypsl 28.04.01
«HaHOTEeXHOJIOTHH W MHUKPOCHCTEMHAsi TEXHUKA» OCYIIECTBISIETCS IO pe3yibTaTam
MEXIUCITUTUTMHAPHOTO dK3aMeHa U MPH HAJIUYUU OJTHOTO U3 CIETYIOMINX JTOKYMEHTOB
rocyJlapCTBEHHOTO o0paslla O BbICIIEM OOpa3oBaHWU C  COOTBETCTBYHOIIUM
MIPUJIOKEHUEM K HEMY, MOJTBEPKIAIOIIETO KBAIM(PUKAIMIO a0uTypreHTa: OakaiaBpa,

CliIcnuaIncTa Uil Marucrpa.

6. Ocodoennoctu peaauzauuu OIl BO

6.1. OIl BO peanusyercsi ¢ NpUMEHEHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEJIbHBIX
TEXHOJIOT U u AJIIEMEHTOB AIEKTPOHHOTO oOy4eHUs MOCPEJICTBOM
TenekoMMmyHHKalIMOHHOM yueOHO-uH(popMannonHoi cuctemsl PYJIH (TYUC).



6.2. SA3pix peanuzauu OI1 BO — pycckuid.

6.3. Ilporpamma He ajanTupoBaHa Juid OOY4YEHMS HWHBAIMJIOB U JIHMI[ C
OTrpaHUYCHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI.

6.4. OIl BO peamuzyerca ®PI'AOY BO «Poccuiickum yHUBEPCUTETOM APYKObBI
HapoaoB» (mepBblidi roa) M KazaXckuM HalMOHAJIBHBIM YHHUBEPCUTETOM HMEHH ajlb-
®apadu (KazHY um. anp-Oapadu) (BTOpoit rox).

VY4eOHble MPAKTUKU U HAYYHO-HUCCIIEI0BATENIbCKast paboTa CTYIEHTOB IIPOBOSATCS
B OCHAILEHHBIX COBPEMEHHBIM 000PYIO0BAHUEM U ITPOTPAMMHBIM 00€CIIeUeHNEM YUEOHO-
HayuHblX Jabopatopusax PYJH wu KasHY wum. ane-®apabu, a Takke Ha
AKCIIEPUMEHTAIbHO-U3MEPUTEIBHON U TE€XHOJIOTHYECKON 0aze HAy4HO-
HCCIIEIOBATENIbCKUX LEHTPOB B 00JacCTM HAHOMHAYCTPHUM M HA MPOMBIIIJICHHBIX
npeanpusatusx: AO «llIBade», AO «HUUN «Ilomocy um. M.®. Crenpmaxa», OI'VII
«HUHM HIIO «JIYY», OO0 «Hwuarapa» u ap.

HaumeHoBaHMe OpraHu3anum-
napTHepa

OI'VIT «HUUM HITO «JIYU»

DOYyHKIHUOHAJ B3aMMOAEHCTBUA

[IpoxoxkaeHUE NPAKTHUK, CTAXKUPOBKU CTYJEHTOB CTapIINX
KypcoB, Hay4yHast paboTa o0y4aroImuxcs
AO ««HUN «lomocy wum. M.OD. | I[IpoxoxxaeHue NpakTUK, CTAKUPOBKU CTYAEHTOB CTapIINX

Crenpmaxay» KypCOB, Hay4yHasi paboTa 00yJaromuxcs
AO JI30C [IpoxoxaeHne NpakTUK
00O «Huarapa» [IpoxoxeHune NpaKkTUuK
6.5. Nudopmanus 0 IIJIAHUPYEMBIX 0azax ITPOBECHUS

y4eOHBIX/MIPOM3BOACTBEHHBIX MpakTUK u(uau) HUP
ba3a npoBeaeHust NPaKTUKH

(HauMeHOBaHUe OP2AHU3AYUU, MECIO HAXOHCOCHUS)
KasHY um. anp-®apadu (Anma-Ata, Kazaxcran)
Kadenpa nHanoTexHONOTHi 1 MUKPOCUCTEMHON TEXHUKH
PYJIH (r. Mocksa);

OI'VIT «HUUM HITO «JIYY» (r. [Togonasck MO),

AO «HUM «Ilomocy um. M.®. Crenpmaxa» (r. Mocksa)
AO «HUU «Ilomroc» um. M.®. Crenpmaxay» (r. Mocksa)
TexHonornyeckas mpakTuKa AO JI30C (r. JIeitkapuao MO)

00O «Huarapay (r. lllenkoBo)

KasHY um. anp-®apadu (Anma-Ata, Kazaxcran)
[Tegarornyeckas mpakTHKa Kadenpa HaHOTEXHONOTHIT 1 MUKPOCUCTEMHOM TEXHUKHU
PYJIH (r. Mocksa);

KasHY um. anp-dapadu (Anma-Ata, Kazaxcran)
Kadenpa HaHOTEXHOIOTHIT 1 MUKPOCUCTEMHOU TEXHUKU
PYJIH (r. Mocksa)

OI'VIT «HUU HITO «JIYY» (. [Togonsck MO)

AO «HUU «Ilomroc» um. M.®. Crenpmaxay (r. Mocksa)
AQO JI30C (r. JIeitkapuao MO)

* - yKa3bpIBaeTCsl BUJ MPAKTUKH (y4eOHas/TpOM3BOJCTBEHHAS ), TUI MPAKTUKH — €€

IIpakTuka*

Hayuno-uccnenoBatenbckas
paborta

HpC,Z[IlI/IHJ'IOMHaSI IMpaKTHUKa

HalMEHOBaHUE (O3HAKOMHTENbHAsA, TexHonornueckas, HUP, npegaumiomuas u T.1.),

croco0 TpoBeIeHUs (CTalMOHapHAsI/BbIE3THAs ).



7. XAPAKTEPUCTUKA TNTPO®ECCHOHAJIBHON NESATEJBHOCTH
BBIITY CKHUKA OII

7.1.  OO6nacte(-u) wu/unu cdepa(-b) NOpPOPECCUOHATBHON  ACSATEIBHOCTU
BbIyckHUKa, ocBouBiiero OIT BO, B KOTOpoH(-bIX) OH MOXET OCYILECTBIATH CBOIO
poeCCHOHATTBHYIO JAeATETHHOCTD:

01 OOpa3oBanne u Hayka (B cdepe mnpodeccunoHAIBHOTO 00pa3oBaHUS,
npo(hecCHOHANBEHOTO 00YYEeHHs, TOTIOIHUTEILHOTO MPO(ECCHOHAIBHOTO 00pPa30BaHMUs;
B c(hepe HAydIHBIX HCCIICIOBAHUN);

40 CkBo3HbIe BUIBI MPO(HECCHOHATBFHOM AESITENIHHOCTH B MPOMBIIIICHHOCTH (B
cdepe pa3paboTKH, IKCIUTyaTallMi U 0OCITYKUBAaHUS TEXHOJIOTUYECKOTO0 000pyA0BaHUs
U anmnapaTHO-TPOrpaMMHBIX CPEJCTB JJIS MPOU3BOACTBA MATEPUATIOB U KOMIIOHEHTOB
HaHO- U MUKPOCUCTEMHON TEXHUKH).

7.2. Tun(-p1) 3ama4 NpoeCCUOHATIBHONW AESATENIBHOCTH, K PEIICHHUI0 KOTOPBIX
TOTOBUTCA BBIMYCKHUK B pamkax ocBoeHusi OIl BO: nayuHo-mcciienoBaTenbCKUN
(OCHOBHOM) ¥ HAYYHO-TI€JaTOTUYECKHU.

7.3. IlepeueHb OOOOIIEHHBIX TPYAOBBIX GYHKIHUA W TPYAOBBIX (PYHKIUH,
MMEIOIIMX OTHOIIIEHHE K MpoQecCHOHANbHON nesiteabHocTH BhimyckHuka OIl BO, B
COOTBETCTBUH C KOTOPBIMH pa3zpaboTaHa nmporpamMmma*™

O0001IeHHBIC TPY10BbIE (PDYHKIIUH TpynoBbie GyHKIMH
Kox u YPOBEHb
HaMMEHOBaHHe YpOBEHBb (momgypoBeH
npod. KOJI HauMCHOBaHME | kBaiupuka | HaumeHoBanue KOJ b)
CTaHAapTa §805050 kBanuuka
U1
KoHncTpynpoBanue
HAHOTETEPOCTPYKTY
pHbIX CBU-
MOHOJIMTHBIX

UHTEerpabHbIX cxeM |B/01.
B COOTBETCTBUHU C |7

Brinosninenue
TEXHUYECKUM
OTIBITHO-
oHc obe 3aJJaHAEM IS
KOH TOPCKUX .
40.003. Unxenep- TPYKTOp BbIOMpaeMoi
paboT MoJHOTrO
KOHCTPYKTOp B TEXHOJIOTUU
IIUKJIA TIO CO3/IaHUT0
o0nactu [TonroroBka
0 HAHOT€TEPOCTPYKTY .
POU3BOICTBA prbIx CBYU 7 KOHCTPYKTOPCKOH |5/ 7
HAHOT€TEPOCTPYKTY JOKYMEHTAIUH JUTS '
MOHOJIUTHBIX 7
pHbIX CBY- S —— 3anmycka MUC CBY
MOHOJIUTHBIX B IIPOM3BOJICTBO
cxem (MUC CBY), P
MHTETPAIbHBIX CXEM Pa3pabotka
PYKOBOJICTBO UX METOJTHKH
KOHCTPYUPOBaHHEM -
1 MCIIBITAHUEM COHTDONA H’ B/03.
P 7
OTOpaKOBKH
HAHOTE€TEPOCTPYKTY
pubix MUC CBY
PykoBoicTBO B/04.

OIIBITHO- 7




Koa n
HAaNMEHOBaHHe

npodo.
CTaHAapTa

O000meHHbIe TPYA0BbIe QYHKINH

TpyaoBbie pyHKIHUH

KOoJ

HaAaMMCHOBAHUC

YPOBEHb
KBaTMpUKa
1IUU

HaumenoBanue

KOJI

YPOBCHB
(moypoBeH
b)
kBayn(prka
1205

KOHCTPYKTOPCKOU
pa6oroii (OKP)

40.006. Unxenep-
TEXHOJIOT B 00JIaCTH
MIPOU3BOJICTBA
HaHOPa3MEPHBIX
MOJTYTIPOBOTHUKOB
BIX IPUOOPOB U
MHTETPAIBHBIX CXEM

B

Pazpabotka u
BHEJPCHUE
COBpPEMEHHBIX
TEXHOJIOTHIECKHIX
MPOILIECCOB,
OCBOEHHUE HOBOTO
o0opynoBaHus,
TEXHOJIOTMYECKOU
OCHACTKH,
HEOOXOIMMBIX
PEXUMOB
MIPOM3BOJICTBA HA
BBIMTYCKAEMYIO
OpraHu3anuen
MIPOYKIIHIO

Pazpabotka
TEXHOJIOTUIECKUX
MPOIIECCOB U
BHEJ/IPCHHE UX B
MIPOU3BOJICTBO

B/01.

Onrtumusanus
napameTpoB
TEXHOIOTHYECKHX
onepauuii

B/02.

OcBoenne u
BHEJPCHUC
TEXHOIOTHYECKHUX
MIPOIIECCOB U
HE0OXOIUMBIX
PEKUMOB
MIPOM3BOJICTBA Ha
BBIITYCKACMYIO
MTPOTYKITHIO

B/03.

OKCHepruMeHTalbH
ble pPabOTHI U
OCBOCHHE HOBBIX
TEXHOJIOTUYECKUX
IPOLIECCOB

B/04.

OKCHepruMeHTalbH
ble pPabOTHI U
OCBOEHHE HOBOTO
000pyI0BaHUS U
TEXHOJIOTUYECKOM
OCHACTKH

B/05.

OKCIIEpUMEHTAJIbH
ble pPabOTHI MO
OCBOCHHIO HOBBIX
TEXHOJIOTUYECKUX
MIPOIIECCOB, HOBBIX
BUJIOB
000pyI0BaHUS U
TEXHOJIOTUYECKOM
OCHACTKH

B/06.

Pazpabotka
TEXHOJIOTHYSCKOU
JIOKYMEHTAIUU

B/07.

01.004. Ilemaror
npodeccuoHaIbLHOT
0 o0y4eHusl,

[IpenonaBanue mo
mporpaMmMam
OakajaBpuaTa v

[IpenonaBanue
y4eOHBIX KypCOB,
JCIUIIIINH

H/01.

6.2




Koa n
HAaNMEHOBaHHe

npodo.
CTaHAapTa

O000meHHbIe TPYA0BbIe QYHKINH

TpyaoBbie pyHKIHUH

YPOBEHb
KOJIf HAMMEHOBAHUE | KBanupuka
J8%0%)

YPOBCHB
(moypoBeH
HanmenoBanue KOJI b)
kBayn(prka
1205

npohecCHOHATLHOT
0 00pa3oBaHus U
JIOTIOJTHUTEIIHLHOTO
poeCCHOHATBLHOT
0 oOpazoBaHus

JIIII,
OPHUEHTHPOBAHHBI
M Ha
COOTBETCTBYFOIIH
1 ypOBEHb

KBTI (UKAITTH

(Monyneit) unu
MIpOBEJICHHE
OTJICTTHHBIX BUJIOB
y4eOHBIX 3aHATHIA
0 MpOorpaMMam
OakajaBpuaTa u
(mym) AT

Opranuzanus
Hay4YHO-
HCCIIEN0BATENLCKOM
, IPOEKTHOM,
yueOHo-
npogeCCHOHAIBHON
1 HHOM
JIeITEIbHOCTH H/02.
oOydaromuxcsi mo |6
porpaMMam
OakajaBpuaTa u
(unm) JAIIT nox
PYKOBOJICTBOM
crenuanucra dojee
BBICOKOH

KBTI (UKAITIT

6.2

[Tpodeccuonanshas
HOJIIepKKa
ACCHCTEHTOB 1 H/03.
MpEIoaBaTene, 7 7.1
KOHTPOJIb Ka4uecTBa
MIPOBOIUMBIX UMHU
y4eOHBIX 3aHATHH

Pa3zpaboTka mox
PYKOBOJICTBOM
cnernuanucra oonee
BBICOKOM
KBaJIM(pUKALIH
yueOHo-
METOAMYECKOTO H/04.
o0ecrieueHHs 7.1
peamu3am
y4eOHBIX KypCOB,
JVICTIATUTHH
(Monynei) ninmn
OTJEJIbHBIX BUJIOB
y4eOHBIX 3aHATHH
IporpaMm




O000meHHbIe TPYA0BbIe QYHKINH

TpyaoBbie pyHKIHUH

Koa n YPOBEHb
HauMEHOBaHHeE YPOBEHb (mogypoBeH
npoc[). KOJI]] HAUMCHOBAHUE | KBanu(duka HanmeHnoBaHmue KOJ b)
cTaHaapTa 1007011 KBaJTH (KA

92071
OakayaBpuara u
(wm) AITIT

* - (opMynupoBKa TPYAOBBIX (PYHKIMH MPUHUMAETCS U3 COOTBETCTBYIOIIMX

ITpodheccroHabHBIX CTaHIAPTOB (IIPU HAJTUYHUH ).

8. TpedoBanus k pedyabratam ocsoenusi OIl BO

8.1.

[Io oxonuanuto ocBoeHuss OIl BO BbIMyCKHUK JOJKEH 001aaaTh

CJIeIyIOIMMHU YHUBEpCcaIbHbIMUA KoMneTeHIHsIMU (YK):

Kon u nanmenoBanue YK

Kox n HauMeHOBaHNe HHAHKATOPA TOCTHKEHHSI KOMIIETEeHIHMHU

YK-1. Cnocoben
OCYUIECTBJISIT MTOUCK,
KPUTHYECKHI aHAIIN3
MPOOJIEMHBIX CUTYyallui Ha
OCHOBE CHCTEMHOTO
M0/IX0/1a, BBIpaOaTHIBATh
CTpATErUI0 ICUCTBHIA.

YK-1.1. Ananuzupyer 3a1auy, BblAelssa ee 6a30Bble COCTABISIONIHE.
OcylecTBISeT JeKOMIIO3UIIUIO 3a/1a4H.

VYK-1.2. YMeeT COOTHOCUTDH Pa3HOPOIHBIE SBJICHUS U
CHUCTEMAaTHU3UPOBATh MX B paMKax W30paHHBIX BHJIOB
poeCCHOHATTLHON IeATEIIEHOCTH.

VYK-1.3. PaccmaTtpuBaeT pa3iMyHbIe BapHAHThI PEIICHUS 33]1a4H,
OIICHUBAs MX JIOCTOMHCTBA U HEAOCTATKH.

VYK-2. CnocoOeH ynpaBisTh
MIPOEKTOM Ha BCEX dTarax
€ro KU3HEHHOT'O IIUKJIA.

VYK-2.1. 3HaeT 0OCHOBHBIE IOJIXO/IbI U METO/IbI YIIPABIEHUSI IPOCKTOM
Ha BCEX 3Tamax ero *U3HEeHHOro LUKJIA.

VYK-2.2. YMeeT ocyliecTBIATh yIpaBlIeHUE TPOESKTOM.

VK-2.3. Brageer METOAMKON U MOAXO0JaMU K YIIPaBJIEHUIO IPOEKTOM
Ha BCEX dTamnax ero >KM3HEHHOI0 ITUKJIA.

VK-3. Criocoben
OpraHI/I3OBBIBaTI) n
PYKOBOJIUTH pabOTOM
KOMaH/bI, BI)Ipa6aTI)IBa$I
KOMaHJIHYIO CTPATETHIO JIJIs
JOCTHUIKXCHUA HOCTaBJ’ICHHOﬁ
LIEJIH.

YK-3.1. IlonumaeT posib pyKOBOAUTENS KOMaHIbI, U 3HAET, KaK
BI)Ipa6OTaTI) OCHOBHBIC CTpaTCl"I/II/I, IJIA JOCTUKCHUSA ITOCTABJIICHHBIX
LeaeH.

VK-3.2. IlonumaeTr 0cCOOEHHOCTH MOBEACHHUS JIIOAEH B KOMAHIE, C
KOTOpO# paboTaer.

VK-3.3. Ymeer s pexTBHO B3aUMOIEHCTBOBATH C WICHAMHU
KOMAaH/IbI, IJIs1 TOCTYIKECHHS ITOCTABIICHHBIX LIETICH.

YK-4. CnocoOeH npuMeHSTh
COBPEMEHHBIE
KOMMYHHUKaTHBHbBIE
TEXHOJIOTHH Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu u
MHOCTPaHHOM(BIX) sI3bIKE(ax)
JUI aKaJIEMUYECKOT0 U
po¢eCCUOHATBHOTO
B3alMOJEICTBHS.

VYK-4.1. 3HaeT, Kak UCIOJIb30BaTh COBPEMEHHbIE KOMMYHUKATUBHBIE
TEXHOJIOTMH Ha TOCYIapCTBEHHOM U MHOCTPAHHBIX A3BIKAX JJIs
aKaJIeMU4eCKOro U MPOo(ECCHOHATBHOIO B3aUMOJICHCTBUS.

VK-4.2. Ucnionb3yeT nHpOopMaMOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH MPH MOUCKE HE00X0 MOl HH(pOpMaIlMU B IIpoIecce
pelIeHNs CTaHAAPTHBIX KOMMYHUKAaTUBHBIX 33]a4 Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM (-bIX) SI3bIKaX.

VK-5. Criocoben
aHaJII/IBI/IpOBaTI: nu y‘-II/ITBIBaTB
pazHOOOpa3ue KyJIbTyp B
MPOLIECCE MEKKYIBTYPHOTO
B3aUMOJCHCTBHUA.

YK-5.1. YMmeer npuMeHATh HEOOXOIUMYIO JIJIsl CAMOPA3BUTHUS U
B3aUMOJICHCTBHS C IPYTMMHU UHPOPMALIUIO O KYJIbTYPHBIX
0COOEHHOCTSIX U TPaJULMIX PA3IUYHBIX COLUATIBHBIX IPYIII.
VYK-5.2. JIleMOHCTpUPYET YBaXXKUTEIBHOE OTHOLLIEHUE K
HCTOPUUYECKOMY HACJIEAMIO U COUMOKYJIBTYPHBIM TPaJAULIUSAM




Kox n HanmeHoBanne YK

KO}I N HAMMCHOBAHME MHIAMKATOPA TOCTHKCHUSA KOMICTCHIIMU

Pa3IMYHBIX CONMANBHBIX TPYIIIL, ONUPAOIIEeCsS HAa 3HAHUE ITAIIOB
HCTOpUYECKOro pa3Butus Poccrun (BKITtOUasi OCHOBHBIE COOBITHSI,
OCHOBHBIX UCTOPUYECKHX JICATENICH) B KOHTEKCTE MHPOBON HCTOPUH U
psna KyabTypHBIX TPAIUIHA MUpa (B 3aBUCHMOCTH OT CPEeJIbl U 3a7a4
00pasoBaHms), BKIIOYask MUPOBBIC PEUTUH, (Prutocopckue u
ITUYECKHE YUCHUSI.

VK-6. Criocoben
OIPENICJINTh U PEATU30BaATh
IIPUOPUTETHI COOCTBEHHOM
JEsITeIbHOCTH U CIIOCOOBI €€
COBEpIIIEHCTBOBAHUS Ha
OCHOBE CaMOOILICHKH.

VK-6.1. [Ipumensietr 3HaHHs O CBOMX pecypcax yisl yCHEITHOTO
OCYIIECTBJICHUSI COOCTBEHHOM ESITEILHOCTH.

VYK-6.2. [loHnmMaeT BaXKHOCTh COBEPIIICHCTBOBAHUS, TUIAHUPOBAHUS
COOCTBEHHOM JESATEIILHOCTH U PACCTAHOBKU MTPHOPHUTETOB.

VYK-6.3. Peasiu3yetr HaMeUeHHBIE 11T COOCTBEHHOM JEATEIHLHOCTH C
Y4€TOM JIMYHOCTHBIX BO3MOKHOCTEH, ITANlOB KAPLEPHOT'O POCTa,
BPEMEHHOMN MEPCIIEKTUBBI PA3BUTHS A€ATEILHOCTU U TPeOOBaHUMN
pBIHKA TpYJa.

YK-7. CnocoOen:

MCKaTh HY)KHBIE UCTOYHUKH
UH(OPMAIMY U JaHHBIC,
BOCTIPUHHMATH,
aHAJIM3UPOBATh, 3aIIOMUHATh
Y TiepeaBaTh HHPOPMAIIHIO
C UCIIOJIb30BaHUEM
U(POBBIX CPEIICTB, a TAKKE
C MTOMOII[BIO AITOPUTMOB IIPU
paboTe ¢ Mory4eHHBIMH U3
Pa3IUYHBIX HCTOYHHUKOB
JTAHHBIMH C TIETTHIO

3¢ EeKTUBHOTO
HCIIOJIB30BaHHUS ITOJTYy4YEHHON
uHbOpMAaLUU TS peIIeHUs
3ajay;

MIPOBOJIUTH OLICHKY
nH(popmanuu, ee
JOCTOBEPHOCTb, CTPOUTH
JIOTHUYECKUE YMO3AKIIOYCHHUS
Ha OCHOBaHUU
MOCTYHAUINX HH(OpMaIUn
U JIaHHBIX.

VK-7.1. 3HaeT oCHOBHBbIE LIU(PPOBBIE TEXHOJIOTUH, METO/IbI TIOUCKA,
00paboTKH, aHaIHM3a, XPAaHEHHUS U MIPEICTaBICHUS HH(OpMAIIHIH,
IIPUMEHSIEMbIE B COBPEMEHHBIX YCIOBUAX LU(POBOM SIKOHOMUKH.
VYK-7.2. YMeeT uckath Hy)KHbIE HCTOYHUKH HH(OPMAIINU U TaHHBIE,
BOCIIPMHHUMATh, aHAJIM3UPOBATh, 3aIIOMUHATh U NIEPEIaBaTh
MH(POPMAIIUIO C UCTIOTB30BAHUEM IIU(PPOBBIX CPENICTB, & TAKKE C
MIOMOIIBIO AITOPUTMOB NP paboTe C MOITyYEHHBIMHU U3 pa3IMYHbIX
HUCTOYHUKOB JJAHHBIMHU.

VYK-7.3. Bnageetr coBpeMeHHbIMU HU(PPOBBIMU TEXHOIOTUAMH,
METOJIaMH OLIEHKH MH(OpMAaILIUU, €€ IOCTOBEPHOCTH, TOCTPOEHUS
JIOTUYECKUX YMO3AKJIFOUEHNU HA OCHOBAHUH ITOCTYIAIOIINX
MH(OPMALIUY U TaHHBIX.

8.2. Tlo oxonwanuto ocBoeHuss OIl BO BwimyckHUK 10DKEeH 00Ja71aTh
cienyronumMu obmernpodeccuonanbabiMu KoMmereHnusmu (OITK):

Koa v nanmenoBanue OIIK

KO}I N HAMMCHOBAHME MHIAMKATOPA TOCTHKCHUSA KOMICTCHIIMU

OIIK-1. CnocoOeH cTaBUTH U
peniaTh HHXEHEPHbIE U
Hay4YHO-TEXHUYECKUE 3a]1a41
B 00JIaCTH HAHOTEXHOJIOTUH
Y MUKPOCHUCTEMHON TEXHUKHU
M HOBBIX
MEXIUCITUTITHHAPHBIX
HaIpaBJICHUAX HA OCHOBE
€CTECTBEHHOHAYYHBIX H
MaTeMaTHUYEeCKUX MOJCIICH.

OIIK-1.1. 3HaeT OCHOBHEIE 3aKOHEI, ITOJI0KESHHS X METOAbI B 0071aCTH
€CTECTBEHHBIX HAYK U MAaTEMaTUKU

OIIK-1.2. YMmeeT BbIABIATh €CTECTBEHHO-HAYYHYIO CYIIIHOCTh
mpo06sieM B 00J1aCTH HAHOTEXHOJIOTUH M MEKPOCUCTEMHON TEXHUKH U
HOBBIX MEKIUCIUIUIMHAPHBIX HAIPABJIEHUM, PYKOBOJICTBYSICh
3aKOHAMU U METOJIaMH €CTECTBEHHBIX HAYK U MAaTEMaTUKHU

OIIK-1.3. Bnageer uHCTpyMEHTaMU aHAJIN3a U PEIICHUS] MHKEHEPHBIX
1 HAYYHO-TEXHUUYECKUX 3a/1a4 B 00JIACTH HAHOTEXHOJIOTHI 1
MUKPOCHCTEMHON TEXHUKN U HOBBIX MEKIUCHUIIITMHAPHBIX

HaIpaBICHUN




Koa v nanmenoBanue OIIK

KO}I N HAMMCHOBAHME MHIAMKATOPA TOCTHKCHUA KOMICTCHIIMU

OIIK-2. Cnocoben
yIpaBIIsATh
npo¢eCCUOHAIBPHON U UHOM
JESITEIbHOCThIO HA OCHOBE
MIPUMEHEHUS 3HAHUN
MPOEKTHOTO ¥ (PUHAHCOBOTO
MEHEPKMEHTA.

OIIK-2.1. 3HaeT OCHOBHBIE METObI TPOCKTHOTO U (PMHAHCOBOT'O
MEHEI)KMEHTA.

OIIK-2.2. YmeeT ynpaBiaTh HAy4HO-HCCIIEI0BATEIbCKOM

e TEIbHOCTHIO HA OCHOBE IPUMEHEHMSI 3HAHUM ITPOEKTHOTO U
(buHAHCOBOI'O MEHEIKMEHTA.

OI1K-2.3. Peanu3yeT 1 COBEPILIEHCTBYET METO/Ibl PEIICHHUS
MPUKJIAIHBIX 33724 B 00JacTH MpodecCOHaAbHOM J1eTeIbHOCTH.

OIIK-3. Cnocoben
YIPaBJIATh KU3HCHHBIM
LIMKJIOM CO3IaHHS
WH)KEHEPHBIX MIPOJIYKTOB B
00J1aCTH HAHOTEXHOJIOTUH H
MHUKPOCHUCTEMHON TEXHUKH C
Y4E€TOM 3KOHOMUYECKHX,
9KOIOTHYECKUX,
COLMATIBHBIX U IPYTHX
OTpaHUYCHUH.

OIIK-3.1. 3HaKOM ¢ OCHOBHBIMH TOJIXO/IaMH K pa3paboTke
METOJMYECKUX U HOPMATUBHBIX JOKYMEHTOB, TEXHUUECKOU
IMTOKYMEHTAIIMX B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHON
TEXHUKH C YYE€TOM SKOHOMUYECKUX, IKOJIOTUUECKUX, COLUATBHBIX U
ITPYTUX OTpaHUYEHUM

OI1K-3.2. Brageer nmoaxoaaMu Jjisi pyKOBOJICTBA pa3pabOTKOi
TEXHUYECKOHN TOKYMEHTAIlMU U HOPMATUBHBIX IOKYMEHTOB B 00JaCTH
HAHOTEXHOJIOTUNA U MUKPOCUCTEMHON TEXHUKH, B TOM YHUCJIE 1O
PKU3HEHHOMY IIUKJTY IPOAYKIIMU U €€ Ka4eCTBY

OIIK-4. Cnocoben
BBIIIOJIHATH UCCIIETOBAHMS
[IPH PEIICHUN HH)KCHEPHBIX H
HAyYHO-TEXHHYECKUX 33134,
BKJIIOYAs IUTAHUPOBAHHE U
MMOCTaHOBKY CIIO’KHOTO
PKCIIEPUMEHTA, KPUTHIECKYIO
OIICHKY U MHTEPITPETAIIHIO
pE3yIbTaTOB.

OIIK-4.1. 3HaeT OCHOBHBIE ITOAXO0AbI K BBIIOIHEHUIO UCCIIET0BaHUMI

MpU PEIICHUH UH)XKCHEPHBIX U HAyYHO-TEXHUYECKHX 3aJ1a4, 3HaeT

MPUHIUIIBI TNIAHUPOBAHUS Y TOCTAHOBKU CJIOKHOTO SKCIIEPUMEHTA

OIIK-4.2. YMeeT npuMeHSITh OCHOBHBIE TTOIXO0/IbI Ha 0a3€ MOCIIeTHUX

ITOCTHXKCHU M HAYKH M TEXHUKHU K PEIICHUIO WHKEHEPHBIX U HAYYHO-

TEXHUUYECKUX 3aJa4, BKIOYas INIAHUPOBAHUE U MIOCTAHOBKY CIIOKHOTO

PKCIIEPUMEHTA

OI1K-4.3. Bnageer MeTogamu sl MPOBEICHUS OLIEHKU

A (HEKTUBHOCTH CII0KHOTO SKCIIEPUMEHTA U UHTEpIpEeTaIiii
€3yJIbTaTOB

OIIK-5. Cnnocoben
MCII0JIb30BaTh
MHCTPYMEHTAPUN
(opmManu3any NHXEHEPHBIX,
HayYHO-TEXHUUYECKUX 3a/1a4,
[IPUKJIaTHOE TPOrPAMMHOE
oOecrieueHue s
MOJIETTUPOBAaHUS U
MPOEKTUPOBAHUS OOBEKTOB,
CHCTEM U ITPOLIECCOB.

OI1K-5.1. 3HaeT OCHOBHOW MHCTPYMEHTApUI (opManu3aiuu
MHXEHEPHBIX, HAYYHO-TEXHUYECKHUX 3a]1a4, IPUKJIAJHOE IPOrPaMMHOE
oOecrieueHue JJig MOJIETTMPOBAaHUS U IPOEKTUPOBaHUs OOBEKTOB,
CHUCTEM U ITPOLIECCOB.

OI1K-5.2. YMeeT ucnosp30BaTh NPUKIATHOE TPOrPAMMHOE
oOecrieyeHue A MOACTUPOBaHUS U MPOEKTHPOBAHUS OOBEKTOB,
CHCTEM M IIPOLIECCOB HAHOTEXHOJIOTUM U MUKPOCUCTEMHOMN TEXHUKHU.
OIIK-5.3. Bnageer nogxoaamu Juisi MOAEIUPOBAHUS U
MPOEKTUPOBAHUS OOBEKTOB, CUCTEM U IIPOLECCOB HAHOTEXHOJIOTUI U
MUKPOCUCTEMHOM TEXHHKH.

OIIK-6. Ciocoben
NIEMOHCTPUPOBATh
COIHATBHYIO
OTBETCTBEHHOCTD 32
IMIPUHHUMACMBIC PCILICHMA,
YYUTHIBATh IPABOBBIC U
KYJIBbTYPHBIC aCIICKTHI,
00ecreurBaTh yCTOMYMBOE
[PAa3BUTHEC IIPU BEACHHUN
MpodhecCHOHATBEHON U WHOM
NesITeITbHOCTH.

OI1K-6.1. 3HaeT HEOOXOAMMBIE JIJIS1 OCYILIECTBICHUS
poeCCHOHATILHOM 1eATEbHOCTH MPAaBOBHIE HOPMBI.

OI1K-6.2. YMeer onpeaensTs THI 3a/1a4 B paMKax U30paHHBIX BUJOB
npodeCCHOHATILHOM 1eATeNbHOCTH, IUIAHUPOBATh COOCTBEHHYIO

eI TEIbHOCTh UCXO/I U3 UMEIOLINXCS PECYPCOB; COOTHOCHUTD INIaBHOE
1 BTOPOCTENIEHHOE, PEIIAaTh IOCTABIEHHBIE 3a]]a4l B PaMKax
M30paHHBIX BUIOB MPOGECCUOHATBHON EATETLHOCTH.

OIIK-6.3. FImeeT mpakTU4YECKHUI ONBIT IPUMEHEHUSI HOPMAaTUBHOM
0a3bl U perieHus 3a1a4 B 00J1acT n30paHHBIX BUIIOB
npodecCHOHATBLHOMN 1A TEbHOCTH.

OIIK-7. Cnocoben
[pa3pabaThiBaTh U
AKTYaJIM3UPOBATH HAYYHO-

OIIK-7.1. 3HaKOM ¢ OCHOBHBIMH MTOJIXOAaMHU K pa3paboTke
METOAMYECKHX U HOPMAaTUBHBIX JOKYMEHTOB, TEXHUYECKOI1




Kona m naumenoBanne OIIK
TEXHUYECKYIO TOKYMEHTAIHIO
B 00/1aCTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHON TEXHHUKH.

Kox n HauMeHOBaHNe HHAUKATOPA TOCTHKEHUSI KOMIIETEHIMU
IMMOKYMEHTAIIMN B 00JIaCTH HAHOTEXHOJOTUM U MUKPOCHCTEMHOM
TEXHUKH.

OIIK-7.2. Bnaneer noaxoaamu 1Jisi pyKOBOJCTBa pa3paboTKOH
TEXHUYECKOH JJOKYMEHTAIIMA U HOPMATHUBHBIX JIOKYMEHTOB B 00JIaCTH
HAHOTEXHOJOTUN U MUKPOCUCTEMHON TEXHHKHU.

8.3. Ilepeuenp mpodeccuonanbupix komnereHuuit (I1K)*, xoTopbiMu momxeH

00J1a71aTh BBIMYCKHUK, MOJHOCTHIO ocBouBInii OIT BO:

Koa u HaumeHoBaHue
YK

Koa u HauMeHOBaHMe HHIUKATOpAa
JOCTHKECHUSA KOMIICTCHIIUN

Koa u HauMeHOBaHHeE
npo¢. cranaapra, Ha
OCHOBaHUHU KOTOPOTO
chopmynuponana [1K

[1K-1 I'oToBHOCTH
(bopMyIMpOBaTh LIETU U
3371241 HayYHBIX
UCCIICIOBAaHU B 00JIACTH
HAHOTEXHOJIOTHHU U
MHUKPOCHCTEMHON
TEXHHUKH, 000CHOBaHHO
BbIOMpATH
TEOPETHYECKHE U
AKCIIEpUMEHTAIbHBIC
METOJIbI M CPEACTBA
peteHus
c(OpMYIHPOBAHHBIX
3a1a4

IIK-1.1. 3HaeT OCHOBHBIE ITOAXOIBI X METOBI
dbopMynupoBaHUA LIeNeH U 3a]]a4 HayYHBIX
HCCJIEIOBAHUI B 00/1aCTH HAHOTEXHOJIOTHH U
MHUKPOCHCTEMHON TEXHHKH.

[1K-1.2. YMmeer 060CHOBaHHO BHIOMpATh
TEOPETHYECKHUE U SKCIIEPUMEHTATBHBIC METOIbI
Y CPEJICTBA PEIICHUs 3a/1a4 HayYHbIX
HCCIIEA0BaHUI B 00J1aCTH HAHOTEXHOJIOTUH U
MHUKPOCHUCTEMHON TEXHHKH.

40.003. Unxenep-
KOHCTPYKTOpP B 00J1aCTH
MIPOU3BOJICTBA
HAHOT€TEPOCTPYKTYPHBIX
CBY-MOHOJIUTHBIX
UHTETPaJIbHBIX CXEM,
40.006. Unxenep-
TEXHOJIOT B 00JIACTH
MIPOU3BOJICTBA
HAHOPa3MEPHBIX
MOJTYIIPOBOTHUKOBBIX
npubOpoB U
HHTETPATBHBIX CXEM

[1K-2 T'oToBHOCTH
pa3pabaTrbIBaTh
METOAMKH ITPOBEACHUSA
UCCIIEIOBAHUN U
WU3MEPEHU MapaMeTpoB
Y XapaKTEPUCTUK
U3Ienni
HAHOTEXHOJIOTUH U
MHUKPOCHUCTEMHOMN
TEXHHUKH, AaHaJIU3UPOBAThH
WX pE3yJbTaThl

ITK-2.1. 3HaeT MeTO/bI ¥ MOAXObI pa3pabOTKH
METOJIUK [TPOBEJICHUS HCCIeA0BaHUN U
M3MEPEHUH NTapaMeTPOB U XapAKTEPUCTUK
W3/1eJIMI HAHOTEXHOJIOTUN U MUKPOCUCTEMHOMN
TEXHUKH.

[1K-2.2. YMmeetr aHaIM3UPOBATh PE3YIbTAThI
WCCJIEOBAHUM U U3MEPEHUI NTapaMeTPOB U
XapaKTepUCTUK U3JEIUN HAHOTEXHOJIOTUH U
MHUKPOCHUCTEMHOM TEXHUKH.

40.003. Unxenep-
KOHCTPYKTOp B 00J1aCcTH
MIPOM3BOJICTBA
HAHOTETEPOCTPYKTYPHBIX
CBY-MOHOJIMTHEIX
WHTETPAITBHBIX CXEM,
40.006. Unxenep-
TEXHOJIOT B 00JIaCTH
MIPOM3BOJICTBA
HAaHOPA3MEPHBIX
MOJTYTIPOBOTHUKOBBIX
npuOOpoB U
WHTETPATBHBIX CXEM

[1K-3 T'oToBHOCTH
pa3pabarbIBaTh
buznueckue u
MaTeMaTHYeCKue
MOJIEITH, IPOBO/IUTH
KOMITbIOTEPHOE
MOJIEJTUPOBaHUE
UCCIIETyEeMbIX
(U3UYECKUX MPOIECCOB
B o0Js1acTH
HaHOTEXHOJIOTHH U
MUKPOCUCTEMHOMN

I1IK-3.1. 3HakoM ¢ MpOrpaMMHBIM
o0ecrieyeHreM JIJIs1 KOMITBIOTEPHOTO
MOJIETTMPOBAHUS HCCIEAYEMBIX (PU3HMUECKUX
IPOIIECCOB B 00JaCTH HAHOTEXHOJIOTHH U
MUKPOCUCTEMHOU TEXHHUKH.

[1K-3.2. Ymeet pa3zpabaTbiBaTh PU3HMUECKUE U
MaTeMaTHU4eCKHUe MOJIENH B 00J1acTH
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOM TEXHUKHU.
[1K-3.3. Bnageet HaBbIKAMHU KOMITBIOTEPHOTO
MOJICIIUPOBAHUS UCCIEAYEMBIX (PU3HUECKUX
IPOILIECCOB B 00JaCTH HAHOTEXHOJIOTMH U
MUKPOCUCTEMHOMN TEXHUKHU.

40.003. Nnxenep-
KOHCTPYKTOp B 00J1aCcTH
MIPOU3BOJICTBA
HAHOTETEPOCTPYKTYPHBIX
CBY-MOHOJIMTHBIX
WHTETPAJIBHBIX CXEM




Kox u HaumenoBanue
YK

Kon n HauMeHoBaHue HHAUKATOPA
JOCTHKeHHUS] KOMIIeTEeHIMH

Koa n nHaumeHoBaHue
npog. cranaapra, Ha
OCHOBaHUHU KOTOPOT'O
chopmynuporana [1TK

TCXHUKHU

IIK-4 I'otoBHOCTH
BBINIOJIHATH HAYYHO-
TEXHUYCCKHUE OTYCTHI,
JOKJIabI, TyOTUKAITIT
1o pe3yJbTaTaM
BBIIOJTHEHHBIX
HCCJICIOBAaHUM, a TaKKe
0hOpMIIATH 3asBKH Ha
3aIUTy OOBEKTOB
MHTEJUIEKTyaJIbHOU
COOCTBEHHOCTH

[1K-4.1. 3naeT HOpMaTUBHBIE JOKYMEHTBI,
perIaMeHTHPYIOIHe 0POPMIICHHE HAyYHO-
TEXHUYECKUX OTYETOB, JIOKJIAJA0B, TyOIUKaIIHii
0 pe3yJabTaTaM BBIITOJIHEHHBIX UCCIICI0BAHUM,
a TaKke TpeOoBaHUs K O(OPMIICHHIO 3asBKH Ha
3aIUTy O0BEKTOB UHTEJUIEKTYaIbHON
COOCTBEHHOCTH.

[1K-4.2. YMeeT BbINOIHATh HAYYHO-
TEXHUUYECKHUE OTUYETHI, TOKIAbl, yOIUKaLUU
0 pe3yabTaTaM BHITTOJIHEHHBIX UCCIICIOBAHUM.
I1K-4.3. Braneer meromooruei ohopMICHH
3asBOK Ha 3alUTy 0OBEKTOB
MHTEJJICKTYaJTbHOM COOCTBEHHOCTH.

40.003. Unxenep-
KOHCTPYKTOp B 001acTu
MIPOM3BOJICTBA
HAHOTETEPOCTPYKTYPHBIX
CBY-MOHOJIMTHBIX
WHTETPAITBHBIX CXEM

IIK-5 Cnoco6HOCTE
paszpabaThIBaTh
TEXHOJIOTHH
HM3TrOTOBJICHUS
HaHOCTPYKTYPUPOBAH-
HBIX TTOKPBITUH C
3aJaHHBIMH CBOMCTBAMH
Y IPOBOJIUTH
HCCIIeI0OBaHUS UX
XapaKTEePUCTUK

IIK-5.1. 3HaeT OCHOBHBIC TEXHOJIOTUH
M3TOTOBJICHUSI HAHOCTPYKTYPHUPOBAHHBIX
ITOKPBITHH C 3aJaHHBIMHA CBOWCTBAMM.
[1K-5.2. YMeeT npoBOAUTH UCCIEIOBAHUS
XapaKTEePUCTUK HAHOCTPYKTYPUPOBAHHBIX
MTOKPBITHH C 3aJaHHBIMH CBOWCTBAMH.
[TK-5.3. Bmameer merogamu pa3paboTku
TEXHOJIOTHH U3TOTOBJICHHS
HAaHOCTPYKTYPUPOBAHHBIX TTOKPBITUH C
3aJaHHBIMU CBOMCTBaMH.

40.006. Unxenep-
TEXHOJIOT B 00J1acTH
MIPOM3BOJICTBA
HaHOPa3MEPHBIX
MOJTYTIPOBOTHUKOBBIX
npubOpoB U
WHTETPAIBHBIX CXEM

[1K-6 CrocoGHOCTB
BBINOJIHATH MOATOTOBKY
KOHCTPYKTOPCKOU
JOKYMEHTAIUH JUTs
3arycKa B IpOU3BOJICTBO
U pa3pabaThiBaTh
METOAMKH UCIIBITAaHUMH,
KOHTPOJISI U OTOPaKOBKU
HaHOT'€TEPOCTPYKTYPHBIX
AJIEMEHTOB M YCTPOWCTB
Ha UX OCHOBE

I1K-6.1. 3HaeT TpeboOBaHUs K KOHCTPYKTOPCKON
JOKYMEHTAIUH JUIs 3aI1ycKa B IPOU3BOICTBO
HAHOTE€TEPOCTPYKTYPHBIX 3JIEMEHTOB U
YCTPOMCTB Ha UX OCHOBE.

I1K-6.2. YMeet pa3pabaTbiBaTh METOJIUKH
UCTIBITAHUN, KOHTPOJISL U OTOPAKOBKH
HAHOTE€TEPOCTPYKTYPHBIX 3JIEMEHTOB U
YCTPOMCTB Ha UX OCHOBE.

I1K-6.3. Bnageet HaBBIKAMH ITOATOTOBKH
KOHCTPYKTOPCKOM TOKYMEHTALIUU JUIS 3a1ycKa
B TIPOM3BOJICTBO HAHOTE€TEPOCTPYKTYPHBIX
HJIEMEHTOB M YCTPOHCTB HAa UX OCHOBE.

40.003. Unxenep-
KOHCTPYKTOp B 00J1acTH
MIPOM3BOJICTBA
HAHOTETEPOCTPYKTYPHBIX
CBUY-MOHOIMTHBIX
HHTETPATBHBIX CXEM

[1K-7 Cnoco6HocTh
pa3pabaTbIBaTh
COBPEMEHHBIC
TEXHOJIOTUYECKUE
MPOIIECCHI N3TOTOBIICHUS
HAHORJIEKTPOHHBIX
N30SI

[TIK-7.1. 3HaeT OCHOBHBIE COBPEMEHHBIE
TEXHOJOTMYECKHUE MPOLECCHl U3TOTOBICHUS
HaHO3JIEKTPOHHBIX U3JENINH.

[1K-7.2. Bnaneet HaBbIKaMH pa3pabOTKU
COBPEMEHHBIX TEXHOJIOTHYECKUX ITPOLIECCOB
M3TOTOBJIEHUS] HAHORJIEKTPOHHBIX U3JIEIHH.

40.006. Nuxenep-
TEXHOJIOT B 00JIaCTH
MIPOU3BOJICTBA
HaHOPa3MEpPHBIX
MTOJTYTTPOBOTHUKOBBIX
pubOpoOB U
WHTETPATHHBIX CXEM

[IK-8 CnocoOHOCTB
[pa3pabaThIBaTh HOBBIC
TCXHOJIOTUYCCKHUEC
MPOIIECCHI TPOU3BOJICTBA
MUKPO- U

[T1K-8.1. 3HaeT OCHOBHBIE COBPEMEHHBIE
TEXHOJOTHYECKHE MPOLIECCHI TPOU3BOJICTBA
MHUKPO- U HAHOPA3MEPHBIX
3JEKTPOMEXAHUUECKUX CUCTEM.

40.006. Unxenep-
TEXHOJIOT B 00JIaCTH
MIPOU3BOJICTBA
HaHOPA3MEPHBIX
TIOJIYIIPOBOJHUKOBBIX




Kox u HaumenoBanue

Kon n HauMeHoBaHue HHAUKATOPA

Kox 1 HamMeHOBaHHe
npog. cranaapra, Ha

CHCTCM

MMPOU3BOJACTBA MUKPO- U HAHOPA3MCPHBIX
OJICKTPOMEXAHUYECCKUX CUCTEM.

YK AOCTHKEHHUS] KOMIIeTeHIIUH OCHOBaHUU KOTOPOIO
chopmynuporana [1TK
HaHOPa3MEPHBIX [1K-8.2. Bianeet HaBbIKaMu pa3pabOTKU npubOpoB U
DICKTPOMEXAHHYCCKUX HOBBIX TEXHOJIOTHYECKHUX IIPOLIECCOB HHTETrpaJIbHBIX CXEM

[1K-9 Crnocoben
[POBOIUTH
nmabopaToOpHbBIE U
MPAKTUYCCKHUE 3aHITHS CO
CTYJICHTAMH, PYKOBOJIUTb
KYPCOBBIM
[POCKTHUPOBAHUEM I10
Y4eOHBIM JUCIUILTHHAM
peMETHOM 001acTH
TAaHHOTO HAIIPABJICHUS

[T1K-9.1. 3HaeT OCHOBHBIE METObI U PUEMBI
00ydeHUs IO TUCITUILTMHAM MPEAMETHON
o0JacT JaHHOTO HaIlpaBJICHUS

I1K-9.2. Bnaymeer HaBbIKaMH KOMMYHHUKAITAH U
OpraHu3aIy npoiecca ooydeHus

01.004. Ilegaror
poQeCcCHuOHATHLHOTO
oOydeHwus,
poeCCUOHATHLHOTO
oOpa3oBaHus U
JIOTIOJTHUTEIIBHOTO
po(heCcCUOHATTLHOTO
oOpaszoBaHHs

[1K-10 cnocoben
[PUHUMATH YYaCTHE B
pa3paboTke yueOHo-
METOTNICCKUX
MaTepHaioB U
1a00paTOPHBIX
MPAKTUKYMOB IS
CTYJICHTOB IT0
TUCIIATUTHHAM
MpeMETHOM 00J1acTH

[TIK-10.1. UmeeT npakTUYECKUM OTBIT
pa3paboTKu BapHaHTOB peaan3aluu yuyeOHo-
METOJIMYECKUX MaTEPHUaIOB U JaOOPaTOPHBIX
MIPAKTUKYMOB C UCTIOJIb30BaHUEM
WHHOBAIIMOHHBIX HHCTPYMEHTAJIBHBIX CPEJICTB.
[TK-10.2. 3HaeT OCHOBHBIE METO/IBI U TIPUEMBI
pa3pabaTku U peann3anuu yaeOHo-
METOJIMYECKUX MaTEPHUAaIOB U JaOOPaTOPHBIX
MIPAKTUKYMOB C UCTIOJIb30BaHUEM
WHHOBAIIMOHHBIX UHCTPYMEHTAJIbHBIX CPEJICTB.

01.004. ITegaror
poeCCUOHATHLHOTO
oOydeHwusl,
poeCCUOHATHLHOTO
oOpa3oBaHus U
JIOTIOTHUTEIHLHOTO
po¢eCCuOHAIBHOTO
o0Opa3oBaHUs

*

npodecCHOHANIbHBIX cTaHaapToB U HanpasieHHocTu OI1 BO.

- TIK dopmynupyer pa3pabOT4MK MpPOrpaMMbl C Y4YETOM TpeOoBaHUM
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dLedI9LUhA U 91840dUENITBHE HOQOIOI) “G-) A

YK-5.1,
YK-5.2

KU LOUOT OWHEES

OJOHAI'BHOMOII(OdI U OJOMOIRMINIENE. KL
(xe)oxmaes (X19)WOHHRALOOHU M unIedarad
HOMOUHMII0J MIIEE WOHHOHLIABIA00.]

BH HUIOIOHXJL JI9HEMLEXHHAWNON
Q19HHOWAdE 00 91BHOWKAII HOQOIOI) “H-M A

YHUBEPCAJIbBHBIE KOMINETEHIIUN

U HOHHAIARIOOT]

BUHOXHLOOY BIT OIHIoLedLd OIAHIYHRNOY
keddaregeddd ‘9rHENON HOLogRd 9LUT0g0MAd]
1 9Led1940eMHRIdO HOQOI0I)) “¢-) 4

VK-3.1, VK-
3.2, YK-3.3

BINIMIT OJOHHOHEIK OO XBIIRLE
X204 eH Wolxoodu arsraedik HOQOI0IL)) “Z-M A

‘UMEL1OUAY oimIdredld dredrdiegediad
‘eITOXI'OL OIOHWALOUD Q90HI0 BH

AUTRALMD XIIHWAIrgodl UIreHe UUMOORULUAN
YOHOU 9LEI'A1O9MAI0 HOQOIOI)) “[-M Al

HanmMmeHnoBanue
AMCHUIJIMH/MOYJIei,
00yJaroImxcst

(GOpPMUPYIOITUX KOMITETEHITUHU Y

Matepuansl HAHOCTPYKTYPHBIX

YCTaHOBOK

HanexxHoCTh yCTpOICTB

HAHOYJICKTPOHHOM ¥ MUKPOCHUCTEMHOM

TCXHUKH

Modeling of nanoobjects

Hctopus u punocodus Hayku

Ilenarorrnka BhICIIIEH IITKOJIBI

IIcuxonorus ynpasieHus

YrnepoaHbie HAHOTPYOKH, QyIuTepeHbI

u ruipodoOHas caxa

CtpoeHre 1 XUMUYECKHE CBOWCTBA

HAHOYAaCTHIL

Yacme, popmupyeman yuacmuuxamu
06pazosamenbHbvIX OMHOULEHUT
DNEKTUBHBIE TUCITUTUINHBI

HAaHO- 1 MUKPOCHUCTEMHOMN TEXHUKHU

TexHO10rus1 U3rOTOBJIEHUS YCTPOUCTB
TexHonorust Npou3BOCTBA

TETEPOCTPYKTYPHBIX UHTEIPaIbHbIX

CXEM

Kon

b1.0.02.04

b1.0.02.05

b51.0.02.06
b1.0.02.07

b1.0.02.08

b1.0.02.09

b1.0.02.10

b1.0.02.11

F1.B

B1.B.JIB.01

B1.B.JIB.01.01

B1.B.JIB.01.02
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(xe)oxmaes (X19)WOHHRALOOHU M unIedarad
HOMOUHMII0J MIIEE WOHHOHLIABIA00.]

BH HUIOIOHXJL JI9HEMLEXHHAWNON
Q19HHOWAdE 00 91BHOWKAII HOQOIOI) “H-M A

YK-4.1, YK-4.2

YK-4.1, YK-4.2

YK-4.1, VK-4.2

YHUBEPCAJIbBHBIE KOMINETEHIIUN

U HOHHAIARIOOT]

BUHOXHLOOY BIT OIHIoLedLd OIAHIYHRNOY
keddaregeddd ‘9rHENON HOLogRd 9LUT0g0MAd]
1 9Led1940eMHRIdO HOQOI0I)) “¢-) 4

| VK-3.1, VK-

BINIMIT OJOHHOHEIK OO XBIIRLE
X204 eH Wolxoodu arsraedik HOQOI0IL)) “Z-M A

YK-2.1,

YK-2.2,
VK-2.3

YK-2.1,
YK-2.2,
YK-2.3

YK-2.1,

YK-2.2,
YK-2.3

“13.2, YK-3.3

YK-2.1
YK-2.2
YK-2.3

‘UMEL1OUAY oimIdredld dredrdiegediad
‘eITOXI'OL OIOHWALOUD Q90HI0 BH

AUTRALMD XIIHWAIrgodl UIreHe UUMOORULUAN
YOHOU 9LEI'A1O9MAI0 HOQOIOI)) “[-M Al

VK-1.1, VK-
1.2, VK-1.3

VK-1.1, VK-
1.2, VK-1.3
VK-1.1, VK-
1.2, VK-1.3

HanmMmeHnoBanue
AMCHUIJIMH/MOYJIei,
00yJaroImxcst

(GOpPMUPYIOITUX KOMITETEHITUHU Y

DJIEKTUBHEIC JUCHUTIIINHBI

Co3naHue HHHOBAIMOHHOTO IIPOIyKTa

Co3maHue HHHOBAIMOHHOTO TIPOIyKTa

Design of innovative product /

DJIEKTUBHEIE JUCHUTIIINHBI

Cunres KOMITIO3UITUOHHBIX MaTCpHUAJIOB

METOAOM BJICKTPOCIIMHHUHIA
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Ilpaxmuxa

Obazamenvuas yacmo

BapuamusHaﬂ KOMNOHeHma

HaquO -UCCJICOOBATCIIbCKas pa60Ta

TexHomorndueckas IIpaKTUKa

Ilenarornueckast npakTHKa

Kon

B1.B.JIB.02

B1.B.J1B.02.01

B1.B.J1B.02.02

51.B.J[B.03

B1.B.J1B.03.01

B1.B.J[B.03.02

FBnox 2
b2.0

b52.0.01

52.0.01.01(Y)

52.0.01.02(I0)

52.0.01.03(I0)
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