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1.  LEJH Y 3AJJAYU TOCYJAPCTBEHHOI UTOIOBOI ATTECTALIMM

Lenpto rocynapcTBeHHON wuTOroBoil arrecrauuu (Hanee — ['MA) siBrsieTcs ycTaHOBJICHHE
CTETIEHM TOTOBHOCTHM OOYYalOUIerocss K CaMOCTOSTENBHOW JIEATeNbHOCTH, CPOPMHUPOBAHHOCTH
npoeCCHOHATBPHBIX ~ KOMIIETCHIIMH,  ONpeIeNieHHe  COOTBETCTBHUS  PE3YyJbTaTOB  OCBOCHUS
00y4arolUMUCs OCHOBHOM MNpOgecCHOHaNbHON 00pa30BaTeIbHOW MNPOTpaMMbl COOTBETCTBYIOIIUM
TpeboBanusaM deaepallbHOro roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA BBICILIET0 00pa30BaHUs
(mamee — ®I'OC BO) no nmanpasnenuto 11.03.04 DrnekTpoHrKa ¥ HAHOAJIEKTPOHHKA.

IIporpaMmMa rocy1apCcTBEHHON MTOrOBOM arrecTanuy BbIMyCKHUKOB HUAY MUOU sasngercs
HEOTHEMJIEMOM YacThbl0 OCHOBHOHM mpodeccHoHalbHOW  00pa30BaTENIbHOW  MPOrpamMMmbl 110
HanpasJieHUIo MoaArotoBky 11.03.04 DnexTpoHuKa U HAHOAJIEKTPOHMKA.

2. BUJIbI TOCYJAPCTBEHHOM UTOIOBOM ATTECTAIIUA

B pesynpTaTe OCBOEHHS OCHOBHOW 0OOpa3oBaTeNbHOM MpOrpaMMbl OOydYaroOIIMHCS, B
COOTBETCTBUHU C 00pa30oBaTeIbHBIM CTaHAApTOM BhIciiero odpaszoBanust HUAY MUDU (manee — OC
HUAY MHUOU), npoXoauT HTOTOBBIE aTTECTAIlMOHHBIC HCIBITAaHUA. ['OCymapCTBEHHass WTOTOBas
aTTecTalus BBIIYCKHMKOB TIPOBOAUTCS B cooTBercTBUM ¢ [lomokeHnemM 00  uTOroBoi
rocyJapcTBeHHoOi arrecrauuu BoeiyckHUKOB HUAY MU®U. K Buaam UTOroBBIX aTTECTAMOHHBIX
ucneltTanuii ' A BBIITyCKHUKOB OTHOCATCS:

BreimyckHas kBanupukanuoHHas paboTa - 3amiuTa BBITYCKHOM KBaNU(UKAIMOHHOW pPaOOTHI
MPOBOANUTCS C TENBIO  ONPEACNICHUS YPOBHS OCBOCHHS BBIMYCKHUKOM MPOQECCHOHATBHBIX
KOMITETEHITMI, TOTOBHOCTH BBHIMYCKHHUKA K BBIMOJIHCHUIO MPO(ECCHOHANBHBIX BUJOB JIEATEIHHOCTH,
npeaycmotpeHasix OC HUAY MUDU.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHI/IBepCEUHJHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIe KOMIICTCHIINW

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN KOI[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHUSA

KOMITCTEHITUH

OIIK-1 — CriocoOeH UCI0Ib30BaTh 3-OIIK-1 — 3HaHne OCHOBHBIX 3aKOHOB BEICIIICH MaTEMaTHKH,

MOJIOKECHUS, 3aKOHBI I METObI o01eit U TeopeTHYeCKOr (PU3UKU, TPUMEHUTEITHHO K

€CTECTBEHHBIX HAYK U MaTeMaTUKU WHXEHEPHBIM 3a/1auaM

JUISL peIIeHUs 3a7]a4 MHKEHEPHOU V-OIIK-1 — YMeHne npuMeHAITh OCHOBHBIE MTOJIOKEHUS U

IeSITeIbHOCTH 3aKOHBI BBICIICH MaTeMaTUKH, OOIIEH U TEOPETUIECKON
(hbM3UKH, €CTECTBEHHBIX HAYK K PEIICHUIO 33]1a4 MHXCHEPHON
NEATEIIbHOCTH

B-OIIK-1 — Bnanenue MeTo1aMHU BEICIIIEH MaTEMaTUKU U
€CTECTBEHHBIX HAayK MPUMEHUTEIBHO K 3a/1a4yaM JIEKTPOHUKU
Y HAHOBJIEKTPOHUKHU

OIIK-2 — Cnioco6en camoctosaTenbHO | 3-OIIK-2 — 3HaHue TUITOBBIX METOJOB (PU3UUECKUX
MIPOBOJIUTH SKCIIEPUMEHTATIbHBIE U3MepeHuit

HCCIEA0BaHMUS U UCIIOJIb30BaTh V-OIIK-2 — YMeHue aHau3upoBaTh U 00pabaThIBaTh JaHHbIE
OCHOBHBIE NTPHEMbI 00pabOTKH U (U3MYECKOT0 SKCIIEPUMEHTA U MPEACTABIATh UX B SICHOH U




OpCACTABJICHUS MMOJIYUCHHBIX JaHHBIX

OIIK-3 — CriocobeH NpuMeHsITh
METO/IbI TIOMCKA, XPAaHEHHUS,
00paboTKu, aHAIM3a 1
MIPEJCTaBICHUS B TpeOyeMoM
(dbopmare HHPOPMALINHU U3 PA3THIHBIX
HCTOYHUKOB M 0a3 IaHHBIX,
co0JTr0/1ast PH ’TOM OCHOBHBIE
TpeGoBaHus MH)OPMAITMOHHON
0e30MacHOCTH

OIIK-4 — CriocoO6eH moHuMaTh
MPUHIUIIB pa0OTHI COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTHNA U
WCTIOJIB30BATh MX JIJISl PEIICHUS 3a/1a9
poeCCUOHATILHOM 1eATEIbHOCTH

OIIK-5 — Criocoben pa3pabaThiBaTh
QITOPUTMBI U KOMITBIOTEPHBIC
MIPOrpaMMBbl, IPUTOTHBIE JUIS
MPAaKTUIECKOTO IPUMEHEHUS

VYK-1 — CniocoGeH oCcymiecTBIATh
MOUCK, KPUTUYCCKUN aHATTN3 U
CUHTE3 UH(POpPMAIIH, IPUMEHSTh
CHCTEMHBIN TOAXOT JIJIsl PEILICHHSI
IIOCTABJICHHBIX 3a1a4

ynoOHo# dopme.

B-OI1IK-2 — Brnagenue HaBbIKaMH OOpAIIeHHs C THTIOBBIMU
pubopaMu JJis ANEKTPOHHO-(PUZUUECKUX U
JNEKTPOTEXHUYECKUX U3MEPEHUN

3-OIIK-3 — 3nanus B 06sacTé HHPOPMATHKH,
IPOrpaMMUPOBAHUS U HHPOPMAIIMOHHOM 0€301MacHOCTH
V-OIIK-3 — YMeHne npuMeHATh METO/Ibl TOMCKA, XPAaHEHHUS,
00paboTKH, aHaIM3a U MpeICTaBIeHus B TpeOyeMoM popmare
nH(pOpMaLMU U3 PA3IUYHBIX HICTOYHUKOB U 0a3 JaHHBIX
B-OIIK-3 — BrnageHue cOBpeMEHHBIMH CPEICTBAMH 3aLUTHI
uH(popManuu

3-OI1K-4 — 3HaTh NpUHIMIBI PYHKIHOHUPOBAHUS
coBpeMeHHBIX DBM, onepannoHHbIX CHCTEM U OCHOBHOTO
IIPOrpaMMHOTr0 obecrieueHus B 00beMe, He0OX0AUMOM ISt
pelieHus 3a1a4 npodeccuoHalbHOM 1eATeNbHOCTH B 001acTH
AJIEKTPOHUKHU U HAHODJIEKTPOHUKH

VY-OIIK-4 — YMeTbh uCnoib30BaTh COBPEMEHHbBIE
[IPOrpaMMHbIE HHCTPYMEHTBI, B TOM 4YHCJIe BEO-TEXHOIOTUHU U
MIPUJIOKEHHUS U1 CBOEBPEMEHHOI'O TIOJIYyUYEHHS aKTyaJIbHOU
MHGOPMAalLIUY U BBITIOJTHEHUS MPUKIAIHBIX 3a/1a4 B CBOEH
npodeccroHaibHOM 061acTH

B-OIIK-4 — Bnagets COBpEMEHHBIMH CPEACTBAMU
KOMITBIOTEPHOI'0 MOJIETTUPOBAHUS, IPOCKTUPOBAHUS, BEPCTKU
Y BU3yaJM3allMy JAHHBIX B 00beMe, He00X0AUMOM JUIs
YCHEIIHOTO peuieHus MpopecCUOHANbHBIX 3a/1a4 B 00J1aCTH
AJIEKTPOHUKHU U HAHODJIEKTPOHUKH

3-OIIK-5 — 3HaTh OCHOBBI IPOrPaMMHUPOBAHUS, B TOM YHCIIE
MIPUHIIMIIBI TOCTPOEHUS 3PPEKTUBHBIX U HAIEKHBIX
QJITOPUTMOB B 00bEME, HEOOXOIUMOM JIJIS1 YCHEIIHOTO
perneHust Tpo(ecCHOHANBHBIX 33724 B 00JIaCTH SJIEKTPOHUKU
Y HAaHODJIEKTPOHUKNU

V-OIIK-5 — YmeTh BbIOMpaTh HauboJiee MOAXOASAIINN SI3bIK
IPOrpaMMUPOBAHUS U/UIH CPey pa3paboTKH JUIs
peanu3aly aropuTMOB, HEOOXOAUMBIX TSI
MO/JIEIMPOBAHUS, TPOSKTUPOBAHUS /W BU3yaTU3aLH
JAHHBIX B 00JIACTH 3JIEKTPOHUKU U HAHOAJIEKTPOHUKU
B-OIIK-5 — Biagets 0CHOBaMH S3bIKOB ITPOrPaMMHUPOBAHMSI,
MO3BOJISIOIINX HA COBPEMEHHOM YPOBHE CO3/aBaTh
IIPOrpPaMMHBIE IPOYKTHI JIs1 BHIIOJHEHHS IPAKTUYECKUX
3a7a4d B MpoecCHoHaNBHOM 001acTH

3-YK-1 — 3nare: MeTonuku coopa 1 00paboTku
uHpOpMalLNH; aKTyalbHble POCCHICKHE U 3apyOexKHbIe
MCTOYHUKH MHPOpManuu B cepe npodheccruoHaIbHOM
JEATEIBHOCTH; METOJl CUCTEMHOIO aHAJIN3a

V-VK-1 — YMeTh: NpUMEHATh METOIMKHU TIOUCKA, cOopa
00paboTKK MHPOPMALIMH; OCYIIECTBIATh KPUTUUECKUIA
aHaJIU3 U CUHTE3 UH(POpPMALUH, TOJYYEHHON U3 Pa3HbIX




VK-3 — CrtocoGeH oCymiecTBIATh
coLMaILHOE B3aUMOIENCTBHUE U
peaIM30BBIBATH CBOKO POJIb B
KOMaH€e

VYKII-1 — Criocoben B udgpoBoit
Cpelie UCIOIb30BaTh pa3IUYHbIC

U (POBBIE CPEIICTBA, TO3BOJISIOIIHEC
BO B3aUMOJICHCTBUHU C APYTUMU
JJFOABMHU OJOCTUT'AaTh ITOCTABJICHHBIX
Lesen

YKII-2 — CriocobeH ucKaTh Hy)KHbIE
WCTOYHUKH WH(POPMAIIUU ¥ JAaHHBIE,
BOCTIPUHMMATh, aHAJIN3UPOBATh,
3allOMHUHATh U TIepe/IaBaTh
WH(POPMAIIHIO C HCIIOJIF30BAaHHEM
U(PPOBBIX CPEIICTB, & TAKKE C
MTOMOIIIBIO AJITOPUTMOB TIPU paboTe C
MOJTYYCHHBIMH U3 PA3JTUYHBIX
HCTOYHUKOB JIaHHBIMU C IEJIBIO
3(PEKTUBHOTO UCITOIB30BAHMS
MOJTyYeHHOH H(pOpMAIH 115
peleHus 3a1a4

HCTOYHHUKOB

B-VYK-1 — Bnaners: MeTosiaMu noucka, coopa 1 00paboTKH,
KPUTHYECKOT'O aHaJIN3a ¥ CUHTE3a HH(POPMAIIUN; METOAUKON
CUCTCMHOTI'O MoAXxoJa JJisd pCUICHUA IMTOCTABJICHHBIX 3a/1a4

3-YK-3 — 3HaTh: OCHOBHBIE MPUEMBI U HOPMBI COI[HAJIBHOTO
B3alMOJIEICTBHS; OCHOBHBIE IOHATHS U METOJIbI
KOH(JIMKTOJIOTUH, TEXHOJIOTUU MEKINYHOCTHON U
IpyNIOBOM KOMMYHHUKAIIMU B JIEJIOBOM B3aUMOJIEHCTBUU
V-VK-3 — YMeTh: ycTaHaBIMBATh U MOAJICPKUBATH
KOHTAaKTbI, 00eCrieuynBaloIIye yCIelHyo padboTy B
KOJUJIEKTHBE; IPUMEHSITh OCHOBHBIE METO/IbI U HOPMBI
COLIMAJIbHOTO B3aUMOJEICTBUS IS pealu3alu CBOEH pOIH U
B3aMMO/JICHCTBUS BHYTPH KOMaH/IbI

B-VK-3 — Bnazgers: npocTeiiInMy METOJaMH U IpUEMaMH
COLIMAJIbHOTO B3aUMOJICHCTBUS 1 paObOThl B KOMaH/Ie

3-YKI-1 — 3uatb: coBpeMeHHbIe HH(POPMALIMOHHBIE
TEXHOJIOTHH U IIU(PPOBBIE CPEeICTBA KOMMYHHUKALIUHU, B TOM
YlCJie 0TEYECTBEHHOI'O IIPOU3BOICTBA, & TAKKE OCHOBHbBIE
IIPUEMBI 1 HOPMBI COLIMATIBHOIO B3aUMOJEHCTBUS U
TEXHOJIOTUM MEKIMYHOCTHOHN U IPYIIOBONM KOMMYHHKAIUH C
HCII0JIb30BaHNEM JAMCTAaHLMOHHBIX TEXHOJIOTUI

V-VYKI-1 — Y™MeTs: BbIOUpaTh COBPEMEHHBIE
MH(OPMALMOHHbIE TEXHOJIOTUH U LIU(PPOBBIE CPEICTBA
KOMMYHHKAIH, B TOM YUCJIE OT€UECTBEHHOT0 MPOU3BOJICTBA,
a TaK)Ke yCTAHABIJIMBATh U MOJAEPKUBATh KOHTAKTBI,
o0ecrneunBaroIIye yCIeuHyo padoTy B KOJUIEKTUBE U
IIPUMEHSTH OCHOBHBIE METOBI 1 HOPMBI COLINATIBHOTO
B3aMMOJICHCTBUS JUIsl peau3alii CBOeH poiu U
B3aMMOJEICTBUS BHYTPH KOMaH/bl C UCIIOJIb30BAaHUEM
JUCTAHLIMOHHBIX TEXHOJIOTUI

B-VKII-1 — Bnaners: HaBbIKaMU IPUMEHEHUS! COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUHN U IU(PPOBBIX CPEACTB
KOMMYHHKAI1H, B TOM YUCJIE OTEYECTBEHHOT'O POU3BOJICTBA,
a TaKKe METOJIaMU U MpUeMaMH COLUATbHOTO
B3aUMOJICHCTBHS U pabOTHl B KOMaH/E C UCIIOJIb30BaHHEM
JUCTAHLIMOHHBIX TEXHOJIOTUI

3-YKI-2 — 3naTh: MeTonuKu cbopa 1 00paboTKu
nH(pOpPMAIINU C UCTIONb30BaHHEM HU(POBBIX CPEICTB, a
TaKXKe aKTyaJIbHbIE POCCUHCKUE U 3apyOeKHbIE UCTOUHUKU
uHpopmanuu B chepe nmpodeccnoHanbHON eI TENbHOCTH,
MIPUHITUIIBI, METOJIBI ¥ CPEJICTBA PEIICHHS CTAaHIAPTHBIX 33124
npoecCHOHANBHON NESTENBHOCTH C UCMOIB30BaHUEM
U(PPOBBIX CPENICTB U C YIETOM OCHOBHBIX TPEOOBaHUH
nH(pOpMaMOHHOM 6€30MacHOCTH

V-VKI-2 — YMeTb: IpUMEHATh METOIMKH MTOUCKa, cOopa U
00paboTKu MHGOPMAIIMH; C UCTIOIB30BAaHUEM ITU(POBBIX
CPEeACTB, OCYIIECTBISATh KPUTHUECKUI aHAIN3 U CHHTE3
nH(pOpMaInH, TOTYYESHHON U3 Pa3HBIX HICTOYHHUKOB, U PEIIaTh
CTaHJApTHBIE 3a/1a41 TPOPECCUOHATHLHOM I TEITLHOCTH C




VYKII-3 — CrocobeH cTaBuTh cebde
00pazoBaTeNbHbIE TSN O]
BO3HUKAIOIINE KU3HECHHBIC 3a]]a9H,
oA0UPATh CIOCOOBI PELICHUS U
CpeICTBa pa3BUTHS (B TOM UHUCIIE C
WCIOJIb30BaHNEM U POBBIX
CPEICTB) IPYTUX HEOOXOTUMBIX
KOMIIETEHIU I

MCIOJIb30BaHNEM ITU(PPOBBIX CPEJICTB U C YIETOM OCHOBHBIX
TpeboBaHUi HHGOPMAITMOHHON O€30MTaCHOCTH

B-VYKII-2 — Bnagers: MeTo1aMu oucka, coopa u 06paboTku,
KPUTHUYECKOTO aHAJIM3a M CHHTE3a WH(POPMAITUH C
HCIOJIb30BaHUEM IIU(PPOBBIX CPEJICTB AJIs PEIICHUS
MTOCTABJICHHBIX 33724, HAaBBIKAMH IMOATOTOBKH 0030pOB,
aHHOTAIMH, COCTaBJICHUs pedepaToB, HAYUHBIX JOKIIAIOB,
nmyOnuKkanuit 1 Oubnuorpaduu Mo Hay4yHO-
UCCIIeIOBATENbCKON paboTe ¢ UCTIOIB30BAHUEM HU(PPOBBIX
CPEICTB H C Y4eTOM TpeOOoBaHMi HHGOPMAITMOHHON
0e30MacHOCTH

3-YKI-3 — 3HaTh: OCHOBHBIE TPUEMBI F3PHEKTUBHOTO
YIpaBJICHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOTUKU
CaMOKOHTPOJIsI, CAaMOPA3BUTHS U caMO0Opa30BaHUs Ha
MPOTSDKEHUH BCEH JKU3HU C UCTIOIh30BaHNEM MHU(DPOBBIX
CpeAcTB

V-VYKIU-3 — Y™MeTs: 3¢ (eKTUBHO TUIaHUPOBATH U
KOHTPOJMPOBATh COOCTBEHHOE BPEMsI, UCIIOIb30BATh METO/IbI
CaMOPETYJISIIIAN, CAMOPA3BUTHS U CAMOOOYUYCHHS B TEUCHUE
BCEH JKU3HU C UCIOJIb30BAHUEM LIU(POBBIX CPEACTB
B-VKII-3 — Bnaners: MeTo1aMu yripaBieHHsI COOCTBEHHBIM
BpPEMEHEM, TEXHOJIOTUSIMH NTPHOOPETEHNUS. UCIIOIb30BaHUS U
OOHOBJICHHSI COIMOKYJIBTYPHBIX B MPOPECCHOHATBHBIX
3HaHU, yMEHUH, U HABBIKOB; METOJIMKAMHU CAMOPA3BUTHUS U
camM000pa3oBaHusl B TEUEHUE BCEH JKU3HU C UCIIOJIb30BAHUEM
U(POBBIX CPENICTB

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBEKTaMu (o0iacTsaMu

3HaHU) TpoeCcCCUOHATBLHOM 1A TeTFHOCTH:

3agauya O0bexT niIm 00J1acTH Koa n naumenoBanue Kon n nHaumenoBanue
npodeccHoOHAILHOH | 3HAHMS npodeccuoHaIbLHOM HHIUKATOPA
aesiteabHocTu (3I1]1) KOMIIeTCHIIMH; JOCTHKEHUA
OcHoBaHue npogeccuoHaILHOM
(mpodeccHOHANBHBIH KOMIIETEHIIUH
cranaaprt-IIC, ananu3
OIIbITA)
Hay4HO-UCCIIEI0BATEIbCKUI
MaTeMaTH4eCcKoe CriocobeH npuMeHsTh IIK-1 - Cnoco6en 3-IIK-1 3nanue
MOJEJIMPOBAHUE npocteiiimue pu3nyeckue | IpUMEHATh IpocTeimue | GU3NYecKux u
3JIEKTPOHHBIX Y MaTeMaTUYECKHE (busnueckue u MaTeMaTUYeCKUX
puOOpoOB, CXeM U MOJIeTIN IPUOOPOB, CXeM, | MaTeMAaTUYECKUE MOJIEIH | MOJENEeH THIIOBBIX
YCTPOMCTB YCTPOMCTB M YCTAHOBOK npuOOpOB, CXEM, puOOPOB, CXEM,
Ppa3InyHOTO ANEKTPOHUKHU U YCTPOWCTB U yCTAaHOBOK YCTPOWCTB U YCTAHOBOK
(YHKITMOHAITLHOTO HAHORJIEKTPOHUKHU 3JIEKTPOHUKHU U AIEKTPOHUKHU U
HazHa4YeHHs Ha Oa3e pa3IMYHOro HAHORJIEKTPOHUKHU HaHORJIEKTPOHHUKHU. ;
CTaH/IAPTHBIX MMAKETOB | (PYHKIIMOHATHHOTO Pa3IUYHOTO V-TIIK-1 Ymenue
ABTOMAaTU3HPOBAHHOIO | HA3HAYEHUS, a TAKKE (yHKIIMOHAEHOTO MPUMEHSTh (PU3NUecKue
MIPOEKTUPOBAHUS; UCII0JIb30BaTh Ha3HAYCHMsI, a TAKKE Y MaTeMaTU4eCcKue
y4acTHe B CTaHJapTHbIE UCITI0JIb30BaTh MOJEJIH YCTPOUCTB

IUIAaHUPOBAHUHA U IMPOrpaMMHBIC CPCACTBA CTAaHJAAPTHBIC OJICKTPOHUKHU U




MPOBEACHUU
AKCTIEPUMEHTOB T10
3a/IaHHON METOAMKE,
o0paboTka
pe3yIbTaTOB C
MpUMEHEHHUEM
COBPEMEHHBIX
MH(pOPMAITMOHHBIX
TEXHOJIOTUMN U
TEXHUYECKUX CPEJICTB;
aHaJIN3 HAy4YHO-
TEXHUYECKON
uHpopManuy,
OTEUYECTBEHHOTO H
3apy0ex HOTro OmbITa
10 TEMaTHUKE
HCCIe0BaHUS;
OpraHU3aIHs 3aITUTHI
00BEKTOB
VMHTEJUIEKTYJIbHON
COOCTBEHHOCTH U
pe3yNbTaToB
HCCIIEIOBAHUM U
pa3paboToOK Kak
KOMMEPYECKOU TaHBI
HNpEANPHUATHI
MaTeMaTH4eCKOe
MO/IETTUPOBAaHUE
3JEKTPOHHBIX
puOOpPOB, CXEM U
YCTPOMCTB
Pa3IU4HOTO
(YHKIIMOHATIBHOTO
HazHa4yeHUs Ha Oa3ze
CTaHJApTHBIX MMAKETOB
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS;
y4acTHe B
TUTAHUPOBAHUH U
MIPOBEACHUHU
IKCIIEPUMEHTOB TIO
3aJIaHHOM METOJINKE,
obOpaboTka
PE3yNbTaTOB C
MIPUMEHEHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI 1
TEXHUYECKUX CPEJ/ICTB;
aHaJIU3 Hay4HO-
TEXHUYECKOMN
uH(popmMaluu,

HUX KOMIIBFOTCPHOI'O
MOACIINPOBAHUA

CriocobeH k
AKCIIEPUMEHTAIBHON
NPOBEPKE BBIOPAHHBIX
TEXHOJOTMYECKHUX
pElIeHn NPOU3BOACTBA
puOOpoB U
UCCIJIEIOBAaHUIO
apamMeTpoB
HAHOCTPYKTYPHBIX
MaTepHaloB B
COOTBETCTBUHU C
YTBEPKIECHHOU
METOIUKOM, K
pa3paboTKe METOAMK 1
TEXHUUYECKOMY
PYKOBOJICTBY
AKCIEPUMEHTAIbHON
IIPOBEPKOM
TEXHOJIOTMYECKHUX
IIPOLIECCOB U
UCCJIEIOBAaHUEM
rapamMeTpoB
HAaHOCTPYKTYPUPOBaHHBIX
MaTepuaioB

IIPOrpaMMHBIE CPEICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUs

OcHosanue:
[TpodeccrnonanpHBIN
cranzaapt: 40.011

I1K-2 - CnocoGen k
JKCIEPUMEHTAIBHON
NpOBEpKE BBHIOPAHHBIX
TEXHOJIOTMYECKHUX
pELIEHUI NPOU3BOJICTBA
puOOpoB U
VICCIIEJOBAaHUIO
rapaMeTpoB
HaHOCTPYKTYPHBIX
MaTepuasoB B
COOTBETCTBUH C
YTBEPKICHHON
METOIUKOM, K
pa3paboTKe METOAMK U
TEXHUYECKOMY
PYKOBOJCTBY
JKCIIEPUMEHTAIbHON
MIPOBEPKOM
TEXHOJIOTMYECKHUX
IIPOLIECCOB U
HCCIIEJOBAaHUEM
apaMeTpoB
HaHOCTPYKTYPHUPOBaHHBIX
MaTepUasoB

OcHnosanue:

HAHORJICKTPOHUKHI
Pa3IMIHOTO
(YHKIIMOHATIBHOTO
Ha3HAYCHUS;

B-I1K-1 Bnanenue
CTaHJAPTHBIMHU
IPOTrpaMMHBIMU
cpeacTBaMu
KOMIIbIOTEPHOTO
MO/JICITUPOBAHUS
YCTPOMCTB U YCTAaHOBOK
AIIEKTPOHUKH H
HAHORJIEKTPOHUKHU

3-I1K-2 3nanus B
obOnacTu
MaTepuaIoBeICHUS
HaHOCTPYKTYPHUPOBAHHBIX
MaTepuaios.;

V-1IK-2 YMmenune
AKCIIEPUMEHTAIILHO
HCCTIE0BATh MapaMeTphl
HaHOCTPYKTYPUPOBAHHBIX
MaTepHuasos;

B-I1K-2 Bnanenue
COBPEMEHHBIMH
HAHOTEXHOJIOTHSAMH U
METOJIMKAaMH U3MEPECHUI
B 00J1aCTH MUKPO- U
HAHORJIEKTPOHHUKH.




OTEUECTBEHHOTO U
3apyOeKHOTO OMBITA
110 TEMATUKE
HCCTIEIOBAHUS;
OpraHu3alMs 3alUThI
00BEKTOB
WHTEJUIEKTYaJIbHOU
COOCTBEHHOCTHU U
pe3yabTaToOB
HUCCIIEIOBAaHUN U
pa3paboTok Kak
KOMMEPYECKOU TaTHBI
HNpEANPUATUI
MaTeMaTHIeCKOe
MOJEJIMPOBAHUE
AJIEKTPOHHBIX
puOOpPOB, CXeM U
YCTPOWCTB
pa3IuyHOro
(yHKIMOHATIBHOTO
Ha3Ha4YeHUs Ha Oa3e
CTaHJAPTHHIX MTAKETOB
ABTOMATU3UPOBAHHOIO
MIPOCKTUPOBAHUS;
y4acTue B
TJITAHUPOBAHUH U
MPOBEACHUU
AKCTIEPUMEHTOB T10
3a/IaHHON METOAMKE,
o0paboTka
PEe3yIbTaTOB C
MIPUMEHEHUEM
COBPEMEHHBIX
MH(pOPMAITMOHHBIX
TEXHOJIOTUMN U
TEXHUYECKUX CPEJICTB;
aHaJIN3 HAy4YHO-
TEXHUYECKON
uHpopManuy,
OTEUECTBEHHOTO U
3apy0exHOTro OmbITa
10 TEMATUKE
HCCIeA0BaHUS;
OpraHu3aIys 3alTUThI
00BEKTOB
VHTEJUIEKTYJIbHON
COOCTBEHHOCTHU U
pe3ysbTaToB
HUCCIIeJOBaHUN U
pa3paboTOK Kak
KOMMEpPYECKON TalHbI
NpEANPUATUI

Cnoco0eH NprUMEeHSATh
METObI U KOHIICTILIUU
AKCIIEPUMEHTAIBHOMN
bu3uKu
KOHJICHCHPOBAHHOTO
COCTOSIHUS BEILIECTBa,
na3epHoi (pU3UKH,
dboroHukH, GU3NKU
MHUKpPO- ¥ HAHOCHCTEM
JUISL PEeLIeHUs
(yHKIIMOHATIbHBIX,
TEXHUYECKUX U
TEXHOJIOTUIECKUX
npo6JeM Mpu Co31aHuM U
AKCIUTyaTaIliH AJIEMEHTOB
U YCTPOMCTB,
(GYHKIIMOHUPYIOIIUX Ha
HOPUHIUIAX ONTO- U
HAHODJIEKTPOHHUKH

[IpodeccronanbHbIi
crannapt: 40.104

I1K-2.1 - Cnocoben
MPUMEHSATh METOJIbI U
KOHIICTIIINT
9KCHEPUMEHTATBHOM
¢buzuku
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,
na3epHOU (U3UKH,
($hoToHUKH, HUBUKHI
MHUKpPO- 1 HAHOCUCTEM
JUTSL PEeUICHUS
(YHKIIMOHATIBHBIX,
TEXHUYECKUX U
TEXHOJOTHYECKUX
po0JIeM Mpu CO3AaHUH U
9KCIUTyaTaluy JI€MEHTOB
U YCTPOMCTB,
(YHKIMOHMPYIOLIUX Ha
MPHUHIUIIAX ONTO- U
HAHORJIEKTPOHUKH

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 40.011

3-IIK-2.1 3Hatb: 3aKOHBI
U 3KCTIEpUMEHTAIIbHbIE
METOBI
JKCIIEPUMEHTAIBHON
buzuku
KOHJCHCUPOBaHHOI'O
COCTOSIHMSI BEILIECTBA,
Ja3epHON (PU3HKH,
(GU3UKY MUKpO- U
HaHOCHUCTEM, IPUHLIUIIBI
(YHKIIMOHUPOBAHUS
JJIEMEHTOB U YCTPOICTB
(hOTOHHKH, ONITO- U
HaHORJIEKTPOHUKH;
V-IIK-2.1 Ymers:
aHAJIM3UPOBATh HAYYHO-
TEXHUUYECKYIO IpobiiemMy,
MIOCTaBJICHHYIO 33/a4y B
o0nactu pU3NKU
KOHJICHCUPOBaHHOIO
COCTOSIHMSI BEILIECTBA,
(bU3UKN HAHOCTYKTYD,
(OTOHUKHU U TpeIaraTh
BO3MOJKHBIE ITyTH €€
pelieHus;

B-T1K-2.1 Biaagers:
HaBBIKAMU
HKCIIEPUMEHTAIBHOM
paboThI HA
CHEeLUAIN3UPOBAHHOM
Hay4YHOM 000pYy10BaHUU
U yCTpoiicTBax B 001acTu
dboroHuKH, HUNKA
HaHOCTPYKTYD, JIa3epHOI
¢bu3uky, onTo- u
HaHORJIEKTPOHUKH,
MOJIETTUPOBAHUS U
YHCJIEHHBIX PacuyeTOB
MPUMEHHUTEIHHO K




MaTeMaTHIECKOe
MOJEJIMPOBAHUE
AJIEKTPOHHBIX
pubOpPOB, CXeM U
YCTPOWCTB
pa3IuyHOrO
(YyHKIIMOHATIBHOTO
HazHa4YeHUs Ha 0aze
CTaHJAPTHBIX MTAKETOB
ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS;
y4acTHe B
TJITAHUPOBAHUH U
MPOBEACHUU
AKCTIEPUMEHTOB T10
3aIaHHON METOAMKE,
o0paboTka
pe3yIabTaTOB C
MIpUMEHEHUEM
COBPEMEHHBIX
MH(pOPMAITMOHHBIX
TEXHOJIOTUMN U
TEXHUYECKUX CPEJICTB;
aHaJIU3 HAy4YHO-
TEXHUYECKOH
uHpopManuy,
OTEUYECTBEHHOTO H
3apy0ex HOro OmbITa
110 TEMATHUKE
HCCIe0BaHUS;
OpraHu3aIMs 3alTUThI
00BEKTOB
HMHTEJUIEKTYJIbHON
COOCTBEHHOCTH U
pe3yabTaToOB
HCCIIeJOBAaHUU U
pa3paboToOK Kak
KOMMEPYECKOU TaHBI
NpEANPHUATHI

MaTeMaTHYECKOe
MO/IETUPOBAHUE
IEKTPOHHBIX
puOOpPOB, CXEM U
YCTPOMCTB
Pa3IMYHOTO
(YHKIIMOHATIBHOTO
Ha3HayeHUs Ha Oa3ze
CTaHJapTHBIX [1AKETOB
aBTOMATU3UPOBAHHOTO

Crnioco0eH ¥ roToB K
UCCIIE0BAHUIO
apamMeTpoB
HAHOCTPYKTYPHBIX
MaTepHualoB U
HAaHOCHUCTEM B
COOTBETCTBUU C
YTBEPXKICHHOU
METOIUKOHN

CriocobeH orpenensiTh
YCIIOBHS Y TPAHUIIBI
MIPUMEHEHUS
CYILIECTBYIOIIETO
HCCIIEIOBATENECKOTO U
TEXHOJIOTUIECKOTO
000pyAOBaHUSA TIPH
pa3paboTKe yCTpOHCTB
OTITO-, HAHOAJIEKTPOHUKH
1 HaHO(OTOHUKHU

[IK-2.2 - Cnocoben u
TOTOB K MCCIIEIOBAaHUIO
rapamMeTpoB
HaHOCTPYKTYPHBIX
MaTepuasgoB U
HaHOCHUCTEM B
COOTBETCTBUU C
YTBEPKICHHOU
METOIUKON

Ocnoesanue:
[IpodeccronanbHbIi
crannapt: 40.104

[IK-2.3 - Cnocoben
OTIPENIeNATh YCIOBUS U
IPaHUIIBI TPUMECHEHUS
CYIIECTBYIOIIETO
UCCIIEIOBATEIILCKOTO U
TEXHOJIOTUYECKOTO
000pyI0BaHUS TIPU
pa3paboTKe yCTpONCTB
OIITO-, HAHOJJICKTPOHUKHU
¥ HAHO()OTOHUKH

MIOCTaBJICHHOHU 3aja4ue
3-11K-2.2 3HaTthb:
COBPEMEHHBIE
TEOPETHUECKUE
MIPEICTaBJICHHSI IPU
OITHCaHUU
B3aHMMOJCHCTBUM aTOMOB
Y DJIEKTPOHHBIX
000JI04YeK B KpUCTaJIe,
TePMOJANHAMUYECKHUE,
ONTUYCCKUE, MATHUTHBIC
U AJIEeKTpou3nyeckue
CBOWCTBA TBEPABIX TEJ U
HAHOCTPYKTYD,
BO3MOKHOCTH OCHOBHBIX
AKCIIEPUMEHTAIbHBIX
METOJIOB B (PU3HKE
HAHOCTPYKTYPHBIX
MaTepuasoB U
HAHOCHCTEM;

V-1IK-2.2 YmerTs:
MIPUMECHSTD MTOJTy9ICHHBIC
3HAHUS IPU OLIEHKE
MOJTy4aeMBbIX
PE3yNIbTAaTOB MpHU paboTe
Ha CTaHJAPTHOM
MPOMBIIIJICHHOM WA
CHeIUaTU3UPOBAHHOM
Hay4YHOM 00OPYIOBaHUH,
OCYIIECTBIISATH
MIpECTABJICHHE
MOJTyYEHHBIX
PE3yNIbTATOB U UX
aHaJIn3;

B-T1K-2.2 Biaagers:
MIPEACTABICHUEM O
croco6ax Moay4YeHus
HAaHOCTPYKTYpP U METO/1ax
aHajM3a UX CBOMCTB Ha
OCHOBE
unTepdepomeTpun,
MUKPOCKOIIHH, PACCESTHUS
3-I1K-2.3 3Harth:
COBPEMEHHBIC
TEXHOJIOTHH U METObI
(bU3NKH MHUKDO- U
HAHOCHUCTEM, HAHO- U
OMTORJICKTPOHUKHU
MPUMEHUTEIBHO K
pa3paboTKe HOBBIX
YCTPOICTB B MpeAMETHOMN
o0JacTy;




MIPOEKTUPOBAHUS;
yJacTHe B
MJITAHUPOBAHUU U
MIPOBEACHUHT
SKCIIEPUMEHTOB I10
3aJaHHON METOINKE,
obpaboTka
pPEe3yIBTATOB C
MIPUMEHEHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI 1
TEXHUYECKUX CPEJICTB;
aHaJIN3 HAy4IHO-
TEXHUYECKON
uH(popManuu,
OTEUECTBEHHOTO U
3apyOeKHOTO OIBITA
110 TEMATUKE
HCCTIEOBAHUS;
OpraHu3alys 3alUUThI
00BEKTOB
WHTEJUICKTYaJIbHON
COOCTBEHHOCTH U
pe3yabTaToOB
HUCCIIEJOBAaHUN U
pa3paboToK Kak
KOMMEPYECKOU TaTHbI
NpEANPUATUI
MaTeMaTH4ECKOe
MOJEJIMPOBAHUE
AJIEKTPOHHBIX
puOOpPOB, CXeM U
YCTPOWCTB
pa3IuyHOrO
(YyHKIIMOHATIBHOTO
Ha3Ha4YeHHs Ha Oa3e
CTaHJAPTHHIX MTAKETOB
ABTOMAaTU3UPOBAHHOIO
MIPOEKTUPOBAHUS;
y4acTHhe B
TJITAHUPOBAHUH U
MPOBEACHUU
SKCIIEPUMEHTOB T10
3aIaHHON METOAMKE,
o0paboTka
pEe3yIbTaTOB C
MIPUMEHEHUEM
COBPEMEHHBIX
MH(pOPMAIIMOHHBIX
TEXHOJIOTHH U
TEXHUYECKUX CPEJICTB;

Cnoco6eH K KOHTPOJTIO,
U3MEPEHUIO U
KOPPEKTHPOBKE
apamMeTpoB
HKCTIEPUMEHTATBHBIX
00pa31oB NpudopoB
KBaHTOBOW 2JIEKTPOHUKH,
(bOTOHUKH,
OTITO?JICKTPOHUKHU Ha
OCHOBE
HaHOCTPYKTYPHBIX
MaTepHuaoB U
HaHOCUCTEM

Ocnosanue:
[IpodeccronanbHbIiI
crannaapt: 40.011

[1K-2.4 - CnocobeH k
KOHTPOJIIO, U3MEPEHUIO U
KOPPEKTHPOBKE
apaMeTpoB
IKCIIEPUMEHTATBHBIX
00pa3uoB NpudopoB
KBaHTOBOM JIEKTPOHUKH,
(dhoToHUKH,
OTITO?JIEKTPOHUKH Ha
OCHOBE
HaHOCTPYKTYPHBIX
MaTepuaoB U
HaHOCUCTEM

OcHosanue:
[IpodeccronanbHbIM
crangapt: 40.104

V-1IK-2.3 Y™meTs:
MPUMEHSTH KOHIICTIIINN U
METOBI (PU3UKU
KOHJICHCHPOBAHHBIX
cpen, (UMK MUKpPO- U
HAHOCHUCTEM U (POTOHUKHU
K PEILICHMIO 33]a4 OITO-
Y HAHODJICKTPOHUKH U
HaHO(OTOHMKH;
B-IIK-2.3 Binanetn:
HaBBbIKAMU pabOTHI Ha
HCCIIEIOBATEITLCKOM U
TEXHOJIOTUYECKOM
000pyI0BaHNH,
IPUMEHSEMOM TpU
CO3JTaHUH U
UCCIIEIOBaHUU
rapaMeTpoB MpUOOPOB Ha
OCHOBE IIPUHIUIIOB
($hoTOHHKH,
HaHO(OTOHUKH U
OIITORJIEKTPOHUKHU

3-11K-2.4 3nars:
OCHOBHBIE ITapaMeTpsbl U
UX YUCIICHHbIE 3HaUEHUS,
XapaKTepU3yIOIINe
prOOPbI Ha MPUHIIUIIAX
OIITORJIEKTPOHHUKH,
(OTOHUKHM Ha OCHOBE
HaHOCTPYKTYPHBIX
MaTepHasos, B T.4.
napameTphbl
AKCIIEPUMEHTAIbHBIX
(pa3pabaTbIBaeMBbIX)
00pasIos;

V-1IK-2.4 YMetsb:
MIPOBOAMTH U3MEPEHUS U
KOHTPOJIb TapaMeTPOB
IIPU UCCIIEI0BAaHUU
TEXHUYECKUX
XapaKTEPUCTUK
pa3pabaTbIBacMbIX
YCTPOMCTB Ha MPUHLUIIAX
OITO3JIEKTPOHUKH,
(OTOHHMKH Ha OCHOBE




aHaJIU3 Hay4HO-
TEXHUYECKON
uHpopManuy,
OTEYECTBCHHOTO U
3apy0exHOTro OmbITa
IO TEMaTHKe
WCCIIeIOBaHMUS;
OpTaHM3aIUs 3aIIUTHI
00BEKTOB
VMHTEJUIEKTYAJIbHON
COOCTBEHHOCTH U
pe3yNbTaToB
HCCIIEIOBAHUM U
pa3paboToOK Kak
KOMMEPYECKOU TaHBI
NPEINPUATHI

aHaJIU3 Hay4HO-
TEXHUYECKON
uHpopManuy,
OTEYECTBCHHOTO U
3apy0exKHOTr0o OmbITa
0 TEMaTUKe
HCCIIeIOBaHMUS;
MaTeMaTHIeCKOe
MOJIETTUPOBAHUE
ANEKTPOHHBIX
npuOOpOB, CXeM U
YCTPOWCTB
Pa3ITUYHOTO
(yHKIIMOHAIIBHOTO
Ha3Ha4YeHUs Ha Oa3e
CTaHJIAPTHBIX MTAaKETOB
aBTOMATU3UPOBAHHOTO
MIPOSKTUPOBAHHS,
ydacTue B
TUTAHUPOBAHUY H
MIPOBEJICHUU
IKCIIEPUMEHTOB TIO
3aJlaHHOM METO/IMKeE,
o0paboTka
PE3YNBTATOB C
MIPUMECHEHHEM
COBPEMEHHBIX
MH(pOPMAITMOHHBIX
TEXHOJIOTUM U
TEXHUYECKUX CPEJICTB;
MOATOTOBKA U
cocTaBJieHHE 0030pOB,
pedeparoB, OTYETOB,
HAyYHBIX TyOIHKAIIA
Y JIOKJIAJ0B Ha
HAyYHBIX

CnocobeH
AHATM3UPOBATH U
CHUCTEeMaTHU3HPOBATh
PE3yJIbTaThI
HCCJIeIOBaHUIM,
OTIPE/ICIIATH CTETICHb
JIOCTOBEPHOCTHU
pe3yJIbTaTOB
AKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM,
COTIOCTABJIATh
MOJTyYCHHBIC PE3yJIbTATHI
C MUPOBBIM YPOBHEM,
MIPEJICTABIISITh MaTEPHAITBI
B BU/JIC HAYYHBIX OTYETOB,
myOJIMKaIui,
npe3eHTalui, 6a3
JTAHHBIX

I1K-3 - Criocoben
aQHAIM3UPOBATH H
CUCTEeMaTU3UPOBATh
pe3YJIBTATHI
HCCIIEJOBaHU,
OTIPEICIISATh CTCTICHD
JIOCTOBEPHOCTH
pe3yJIbTaTOB
IKCIIEPUMEHTATBHBIX
HCCIIEJOBAHMIA,
COTIOCTAaBIIATH
TTOJTy9ICHHBIC PE3YJIbTATHI
C MUPOBBIM YPOBHEM,
MIPEJICTABIATh MaTePHAIIBI
B BUJIC HAYYHBIX OTUETOB,
My OJIUKAIUH,
npe3eHTaluii, 6a3
JTAHHBIX

OcHosanue:
[IpodeccronanbHbIii
craugapt: 01.001

HAHOCTPYKTYPHBIX
MaTepHaJIOB U
HAHOCHCTEM;

B-IIK-2.4 Brnanetn:
HaBBIKaMH TI0
ONITHMHU3AIHH
napaMeTpoB
pa3zpabaThIBaeMBbIX
00pas3IoB YCTPOUCTB HA
MIPUHITATIAX
OTITORJIEKTPOHUKH,
(OTOHUKU Ha OCHOBE
HAHOCTPYKTYPHBIX
MaTEepHAJIOB U
HAHOCHCTEM

3-11K-3 3HaHue 3aKOHOB
CTaTUCTUYECKOU (pU3MKU;
V-IIK-3 Ymenue
HAXOJUTh HAYIHYIO
uH(popMarrio B 6azax
JTAHHBIX, BBITIOJHSATE €€
aHaIu3 U
CHUCTEMAaTHU3AIIHIO,
MIPEJICTaBISATh
Pe3yJIbTAaThl CBOUX
UCCIIEIOBaHHM B BHJIE
JIOKJIa70B, OTYETOB U
myOIuKanui. ;

B-TIK-3 Bnanenue
MeToAaMu 00paboTKU
pe3yJIbTaTOB U3MEPEHUI




KOH(EepeHIHSIX U
CEMHUHapax;
OpraHu3alMs 3alUThI
00BEKTOB
WHTEJUICKTyaJIbHON
COOCTBEHHOCTHU U
pe3yJIbTaToOB
HUCCIIETOBAaHUN U
pa3paboTok Kak
KOMMEPYECKOU TaiTHBI
NpEANPUATHI

1p
BHEJPEHUE
pe3yNbTaToB
HCCIIEN0BaHUN U
pa3paboToK B
IIPOU3BOJICTBO;
BBITIOJTHEHHE Pa0OT 0
TEXHOJIOIMYECKON
MOJITOTOBKE
IIPOU3BOJICTBA
MaTepUajIoB U
U3JEIIUN JIIEKTPOHHOU
TE€XHUKH; POBEJACHNE
TEXHOJIOIMYECKHUX
IIPOLIECCOB
IIPOU3BOJICTBA
MaTepUajIoB U
U3JEIIUN JIIEKTPOHHOU
TE€XHHUKH; KOHTPOJIb 32
co0JIr0IcHEM
TEXHOJIOTHYECKON
JUCHUIIIUHBI U
IIPUEMOB SHEPTO - U
pecypcocOepeReHus;
MO/ATOTOBKA
JIOKyMEHTAlluu U
ydacTtue B pabote
CHUCTEMBI
MEHE)KMEHTa
KadecTBa Ha
MPEANPUITHH;
OpraHu3aLus
METPOJIOrHYECKOT0
obecrnieueHus
MIPOU3BOJICTBA
MaTepuaioB U
W3J1eIIUI AIIEKTPOHHON
TEXHUKU

Cnoco0eH K
MO/ICPHU3AIUH
CYIICCTBYIOIIUX U
BHG)IpeHI/IIO HOBBIX

JUISL U3MEpPEHUIN
[apaMeTpoB
HaHOMaTEpHAJIOB U
HAaHOCTPYKTYP

METOJIOB ¥ 000PYIOBaHUS

OU3BOJICTBEHHO-TEXHOJIOTMUYECKIHI

I1K-10 - CiocobeH K
MOJICPHU3AIINT
CYIIECTBYIOIIUX U
BHe)IpeHI/IIO HOBBIX

METOJIOB ¥ 000Dy IOBaHUS

JUTSL U3MEPEHUHN
rapaMeTpoB
HaHOMAaTepHaJoB U
HaHOCTPYKTYpP

OcHosaHnue:
[IpodeccrnonanpHbIM
cranzaapt: 29.007

3-1IK-10 3nanue
(hMBUIECKUX OCHOB
COBPEMEHHBIX MUKPO- 1
HAHOTEXHOJIOTHH,
TEXHOJIOTUI
reTePOCTPYKTYPHOHN U
CBY-31€KTpOHUKH. ;
V-IIK-10 Ymenue
TBOPYECKU MIPUMEHSTH
COBpPEMEHHOE
o0opyaoBaHue A
M3MEPEHUM apaMeTpOB
HaHOMaTepHaJoB U
HaHOCTPYKTYD;
B-IIK-10 Bnagenue
METOJIaMH U3MEPEHUIN
rnapameTpoB
HaHOMAaTEPHAJIOB U
HaHOCTPYKTYP

BHEJ]pEHUE CriocoOeH BBITIOTHSATH [IK-8 - Cniocoben 3-11K-8 3nanue
pe3yabTaToB IIOCTaHOBKY U BBINOJIHATH IOCTAHOBKY U | TEXHOJIOTUM
HCCIEN0BaHUN U JKCILTyaTalUIO JKCILTyaTalUIo CBEpXO0O0JIBIINX




pa3paboToK B
TIPOMU3BOICTBO;
BBITIONTHEHUE PabOT 1O
TEXHOJIOTHIECKOM
IIOJITOTOBKE
MIPOU3BOJICTBA
MaTepuaIoB 1
W3IEIUHN IEKTPOHHON
TEXHUKHU; IPOBEJCHUE
TEXHOJIOTHIECKUX
MPOLIECCOB
MIPOU3BOJICTBA
MaTepuasIoB U
W3IEIUHN DIEKTPOHHON
TEXHUKU; KOHTPOJIb 32
CcoOII0ICHUEM
TEXHOJIOTHYECKOM
JUCIUTUIMHEI 1
MIPUEMOB PHEPTO - U
pecypcocOepekeHus;
IIOJITOTOBKA
JTOKyMEHTAIINU U
ydacTue B paboTe
CHCTEMBI
MCHEIDKMEHTa
KayecTBa Ha
NpeAnpUITHH;
OpraHu3aIHs
METPOJIOTHYECKOTO
oOecreyeHus
MIPOU3BOJICTBA
MaTepuasoB U
U3JEIIUN JIIEKTPOHHOU
TEXHUKHU

BHEJIpEHUE
pe3yabTaToOB
HUCCIIeJOBAaHUU U
pa3paboToK B
MIPOU3BOJCTBO;
BBITIOJIHEHHE PadOoT IO
TEXHOJIOTHYECKOH
IOJITOTOBKE
MPOU3BOJICTBA
MaTepuasoB 1
W3IEIUHN JIEKTPOHHON
TEXHUKHU; IPOBEJCHUE
TEXHOJIOTHYECKUX
MPOIIECCOB
MPOMU3BOJCTBA
MaTepuasoB U
U3IEIUHN AIEKTPOHHON
TEXHUKH; KOHTPOJIb 32

ONpEJIETICHHOTO
TEXHOJIOTHYECKOTO
mporecca uiu 6J0Ka
TEXHOJIOTHYECKHUX
onepauuii mo
MIPOU3BOJICTBY
MaTepuaioB U U3AEIUM
AIEKTPOHHOW TEXHHUKHU

Cnoco0OeH BBHITIOIHSATH
ONPEAEICHHBIN THUII
M3MEPUTEINIbHBIX HIIN
KOHTPOJIbHBIX ONepaun
MIPU UCCIIEI0BAHUN
napameTpoB
MOJIYITPOBOIHUKOBBIX
npuOOpOB U YCTPONCTB
WM B TEXHOJIOTHYECKOM
mpoiiecce 1o
MIPOU3BOJACTBY
MAaTEpHAIOB U U3JIETUI
AJIEKTPOHHOM TEXHUKHU

OIIPEJIETIEHHOT O
TE€XHOJIOTMYECKOT0
rpolecca uiu 6J0Ka
TEXHOJIOTMYECKHUX
OIepaLuii 110
MIPOU3BOJICTBY
MaTEPUAJIOB U U3JIENUN
3JIEKTPOHHOU TEXHUKH

OcHosanue:
[IpodeccronanbHbIit
cranaapt: 29.005

[TK-9 - Cniocoben
BBITIOJTHATH
ONPEACIIEHHBIN TUIT
W3MEPUTEIbHBIX WU
KOHTPOJIbHBIX Olepanui
TIPU UCCIIEI0BAHUN
napameTpoB
TOJTYTIPOBOTHUKOBBIX
npuOOpPOB U YCTPOHCTB
WU B TEXHOJIOTUYECKOM
npolecce 1no
MIPOU3BOJICTBY
MaTepHualoB U U3AEIIUN
3JIEKTPOHHOW TEXHUKH

OcHosanue:
[IpodeccnonanbHbIN
craugapt: 29.002

WHTETPAJIbHBIX CXEM,
MJIAHAPHBIX U UHBIX
TEXHOJIOTUH
AJIEKTPOHUKHU U
HaHODJICKTPOHUKH;
V-IIK-8 YMenne

BBIITOJHATH ITOCTAHOBKY U

JKCILTyaTalHIo
OIIPEAEIIEHHOTO
TEXHOJIOTHYECKOT0
mpolecca uim 6J10Ka
TEXHOJOTUYECKHUX
omnepauuu 1o
npousBoAcTBy CBUC,
uHTerpanbHbix CBY-
CUCTEM U APYTUX
U3JIEeIIUN DIIEKTPOHHON
TEXHUKHU.;

B-I1K-8 Brnanenue
TEXHOJOTMYECKUMHU
oIepalusIMH 1o
IIPOU3BOJCTBY
MaTEpUAJIOB U U3JEIUN
3JIEKTPOHHOU TEXHHUKHU

3-11K-9 3nanue
rmapaMeTpoB
MOJTYIPOBOTHUKOBBIX
MpUOOPOB aHATIOTOBOM,
U(pPOBOH,
paauouactoTHoit u CBY-
ANEKTPOHHKH. ;
V-TIIK-9 Ymenue
BBITIOTHSATH
UCCIICTOBAHMS
napaMeTpoB
MOJTYTIPOBOTHUKOBBIX
puOOPOB U YCTPOHCTB B
MUKpPO- U
HAHODJICKTPOHUKE;
B-IIK-9 Bnanenue
METOJIaMU U3MEPEHUN B
TEXHOJOTHIECKOM




co0uroIcHEM
TEXHOJOTUYECKON
JTUCIUILTAHBI U
MIPUEMOB SHEPTO - U
pecypcocOepeReHus;
MOJITOTOBKA
JOKYMEHTAIUH U
ydactue B pabote
CUCTEMBI
MEHEPKMEHTA
KauecTBa Ha
TIPEANPHUATHH,
OpraHH3aIlHs
METPOJIOTHYECKOT0
o0ecrieyeHus
MIPOU3BOJICTBA
MaTepHUaIoB U
W3/1eNINI AIIEKTPOHHON
TEXHUKH

0]
Oopranu3aiys padoThl
MaJIbIX TPYIIIT
HCIIOJIHUTEICH;
ydacTHe B pa3padoTKe
OpPTraHU3aI[MOHHO -
TEXHUYECKOH
JOKYMEHTAIU!
(rpaduxoB pador,
WHCTPYKIUH, TJIAHOB,
CMET) U
YCTaHOBJICHHOMN
OTYETHOCTH TIO
YTBEPKACHHBIM
(dhopmam; BEITIOJTHEHUE
pabot no
ceptuduKanmuu
TEXHUYECKUX CPEICTB,
CHUCTEM, IIPOLIECCOB,
000py10BaHUS U
MaTepuasos;
npodunakTuka
MIPOU3BOJICTBEHHOTO
TpaBMaTH3Ma,
podecCHOHATBHBIX
3a0071€BaHNM,
MPEOTBPAICHHE
IKOJIOTHYECKUX
HapyLIECHUN

y4acTue B IOATOTOBKE
H 110Ja4€ 3as41BOK I10

NCPCICKTUBHBIM

CriocobeH yyacTBOBaTh B
pa3zpaboTke
OpraHU3alMOHHO-
TEXHUYECKOU
JIOKYMEHTALUU
(rpadukoB pador,
MHCTPYKLHUH, IJIAHOB,
CMET), YCTaHOBJICHHOM
OTYETHOCTHU TIO
YTBEPKIACHHBIM (hopMaM

I/IHHOBaHI/IOHHO—HpOGKTHHﬁ

CriocobeH OLEeHHUTh
9KOHOMHYECKYIO
3¢ (HEKTUBHOCTh

PraHN3alMOHHO-YTIPABICHYECKUN

[IK-11 - Cnocoben
y4acTBOBaTh B
pa3paboTke
OpraHHU3aIOHHO-
TEXHUYECKON
JIOKYMEHTaIu1
(rpacdukoB pabor,
WHCTPYKLHNH, IIJIaHOB,
CMET), YCTaHOBJIEHHOM
OTYETHOCTH TIO
YTBEPKJICHHBIM (popMam

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 40.011

[IK-16 - Cnocoben
OLICHUTh SKOHOMHUYECKYFO
3¢ (HEeKTHBHOCTH

IIpoLIECCe 110
MPOU3BOACTBY
MAaTEepHAJIOB U U3IEIIUN
3JIEKTPOHHOU TEXHHUKHU

3-1IK-11 3nanue
CTaHAAPTOB, UHCTPYKLUHI
U YTBEPKAEHHBIX (hopM
OpraHU3aIMOHHO-
TEXHUYECKOHN
JOKyMEHTAITUH ;
V-IIK-11 Ymenue
paboTatb ¢
OpraHU3alMOHHO-
TEXHUYECKON
JOKYMEHTaluen
(rpaduku pador,
WHCTPYKIWH, TUIaHbL,
CMETBHI);

B-TIK-11 Brnagenue
HaBbIKaMU pa3padOTKU
OpraHU3alMOHHO-
TEXHUYECKON
JOKYMEHTAIUU 110
YTBEPKIEHBIM (POpMaM.

3-T11K-16 3nanue
Ccoco00B OLIEHKHA
HKOHOMHYECKOM




MPOEKTaM, TPaHTaM B
pamMKax MpOBOIUMBIX
OTKPBITBIX KOHKYPCOB;
yJacTHe B pa3paboTke
TEXHUYECKUX
TpeOOBaHUA,
TEXHUYECKUX 3aIaHUN
110 HHHOBAITMOHHBIM
paspaboTkaM; yuacTue
B ITOJITOTOBKE
OTYETHOM
JIOKYMEHTAITUH 110
MPOEKTaM

y4acTHe B MOJTOTOBKE
H nojade 3asBOK II0
MEePCIEKTUBHBIM
MMPOEKTaM, TPaHTaM B
paMKax MpoOBOJAUMBIX
OTKPBITBIX KOHKYPCOB;
ydacTue B pa3paboTke
TEXHHYCCKUX
TpeGoBaHUil,
TEXHUUECKHX 3aJIaHuH
10 THHOBAIIMOHHBIM
pa3paboTkaM; ydacTue
B IOATOTOBKE
OTYETHOM
JOKyMEHTAIUU 110
MIPOEKTaM

y4aCTueC B IOATOTOBKE
W TI0f1aue 3asiBOK IO
NCPCICKTUBHBIM
MPOEKTaM, TPaHTaM B
paMKax IMpOBOJUMBIX
OTKPBITBIX KOHKYPCOB;
ydacTue B pa3paboTke
TEXHUYECKUX
TpeOOBaHUA,

TEXHOJOTHIECKOTO
nporiecca B 4aCTH
OTpeieIeHHOTO OJI0Ka
ONEpALN C yIETOM
3aTpar Ha ChIphbE U
KOMIUTCKTYIOIIHE,
npe/yiarath MOIXO0 bl MO
CHW)KCHHIO
cebecToMMOCTH U
MTOBBIIICHUIO

3¢ (HEeKTUBHOCTH
TpyHo3aTpaT

CnocoOeH OLIeHUBaTh

3¢ PEeKTUBHOCTH
BHEJIPCHHSI HOBBIX
METOH0B U CIIOCOOOB
U3MEPEHUS HIIH
POCKTUPOBAHUS HITH
HU3TOTOBJIEHHS
MAaTEepHAIOB WM U3JIEITN
DJIEKTPOHHON TEXHHUKH

CriocobeH BHEPSTH
pe3yJbTaTh
HCCJIEOBAHNN U
pa3paboTOK U BIAJETh
HaBBIKAMHU 0()OPMIICHUS
00BEKTOB
WHTEJUIEKTYAJIbHON
CcOOCTBEHHOCTHU

TEXHOJIOTHYECKOTO
IpoIecca B 4acTH
oTpeieNIeHHOTo OJI0Ka
onepanuii ¢ yueToMm
3aTpar Ha ChIphbe U
KOMIUICKTYIOIIHE,
mpeJyIaraTh MOIX0/IbI 10
CHIDKCHHUTO
ce0ecTOMMOCTH |
MTOBBIIIIEHUIO

3¢ HeKTUBHOCTH

Tpymo3aTpaT

Ocnoesanue:
[IpodeccronanbHbIi
cranaapt: 40.008

[IK-17 - Cnocoben
OILIEHUBATH

3¢ (HeKTUBHOCTh
BHE/IPCHHUST HOBBIX
METOIOB M CIIOCOOOB
HU3MEPEHUS WU
NPOCKTHPOBAHUS HITU
M3TOTOBJIEHHS
MaTepHaIOB WIH U3JCITUil
3JIEKTPOHHOW TEXHUKH

OcHosanue:
[IpodeccronanbHbIi
craugapt: 40.034

IIK-18 - CrmocobeH
BHEJPATH PE3yIbTaThl
HCCJICIOBaHUN U
pa3pabOTOK M BIJIAJICTh
HaBbIKaMH 0()OpMIICHUS
00BEKTOB
WHTEJUIEKTYAJIbHON
COOCTBEHHOCTHU

3¢ (HEeKTUBHOCTH H
ce0ecTOMMOCTH
oTpeeNieHHOro 0JIoKa
onepanui
TEXHOJIOTUYECKOTO
npotrecca. ;

V-IIK-16 Ymenue
OIICHUTH 3aTpaThl HA
CBIpbE U
KOMIUIEKTYIOIIHE IS
ornpeaenEéHHoro 6Joka
onepauui
TEXHOJIOTMYECKOTO
mporecca.;

B-I1K-16 Biagenue
HaBBIKAMH OTIPEICIICHHS
MOAXOA0B MO CHUKEHUIO
ce0eCTOUMOCTH 1
MOBBIIICHUIO

s dexTuBHOCTH
Tpyao3arpar
ONpeeIEHHBIX ONEePALUN
TEXHOJIOTMYECKOTO
nporecca.

3-1IK-17 3nanue
COBPEMEHHBIX METO/IOB
MIPOEKTUPOBAHUS U
W3TOTOBJICHHS
MaTepuaioB U U3AEIHM
3JIEKTPOHHOW TEXHHKHU;
V-IIK-17 Ymenue
OLIEHUTH 3PPEKTUBHOCTD
BHEJIPEHUSI HOBBIX
METO/I0B U3TOTOBJICHUS
MaTepuaioB WIN U3l
3JIEKTPOHHOW TEXHHKHU;
B-TIK-17 Bnanenue
HaBBIKAMH OILICHKHU

3P HEKTUBHOCTH
BHEJIPEHUST HOBBIX
Croco00B U3MEpEeHHIA
I1apaMeTpOB U3ICIIHN
ANEKTPOHHON TEXHUKH
3-TIK-18 3nanue ocHOB
MATEeHTHOTO TIPaBa.;
V-TIIK-18 Ymenue
OLICHUTH aKTyaJlbHOCTh U
MPaKTUYECKYIO
3HAYUMOCTb PE3yJIbTaTOB
HCCJIEIOBAHUM U
pa3paboToK.;

B-TIK-18 Brnagenue




TEXHUYECKHUX 3aJaHUN
10 MTHHOBAITHOHHBIM
paspaboTkaM; ydacTue
B IIOATOTOBKE
OTYETHOM
JIOKYMEHTAIUH 110
MpoEeKTaM

MIPOBEICHNE TEXHUKO-
HKOHOMHYECKOTO
000CHOBaHUS
MIPOEKTOB; cOOp U
aHAJIN3 UCXOTHBIX
JAHHBIX JIJIS pacueTa u
MIPOEKTHUPOBAHHUS
AIIEKTPOHHBIX
puOOpPOB, CXeM U
YCTPOWCTB
pa3IuIHOTO
(yHKIMOHATIBHOTO
Ha3HAYEHUS; pacyeT U
MIPOEKTHPOBAHNE
JIEKTPOHHBIX
MpUOOPOB, CXEM U
YCTPONMCTB
pa3IMIHOTO
(YHKIIMOHATILHOTO
Ha3HAYCHUS B
COOTBETCTBUHU C
TEXHUYECKUM
3aJJaHUEM C
WCTIOIb30BaHUEM
CpeACTB
aBTOMATH3AIHA
MIPOEKTUPOBAHUS;
pa3paboTka
MIPOEKTHOU U
TEXHUYECKON
JOKYMEHTAIlUH,
odopmiteHne
3aKOHYEHHBIX
MIPOEKTHO-
KOHCTPYKTOPCKHX
pabort

MIPOBEJICHUE TEXHUKO-
HKOHOMHYECKOTO
000CHOBaHUSA
MIPOEKTOB; cOOp U
aHaJIU3 UCXOIHBIX
JAHHBIX JJIS1 pacueTa u
MIPOEKTUPOBAHUS
AJIEKTPOHHBIX

IIPOEKTHO-KOHCTPYKTOPCKUI

Cnocoben
MMOJArOTaBIMBATh U
0hOpPMIISTh TEXHUKO-
SKOHOMHYECKOTO
000CHOBAHHUS
TEXHOJIOTHI
MIPOU3BOJICTBA MPUOOPOB,
pa3paboTKe TEXHUUECKUX
TpeOoBaHUil 715
OTIPEICIICHHOTO THTIA
TEXHOJOTHUYECKUX
onepauui

CriocoOeH BBIMOTHATD
pacyer u
IPOEKTHUPOBAHNE
OTJENbHBIX Y3JI0B WIIN
3JIEMEHTOB 3JIEKTPOHHBIX
npuOOpOB, CXEM U
YCTPOWCTB
OIIPEJIEIIEHHOI O

OcHosanue:
[TpodeccrnonanpHBIN
crangapt: 40.001

I1K-4 - Crocoben
IIOTOTaBINBATE U
0(hopMIISTh TEXHUKO-
9KOHOMHYECKOTO
000CHOBaHHUS
TEXHOJIOTHI
MIPOU3BOJICTBA MPUOOPOB,
pa3paboTKe TEXHUYECKUX
TpeOoBaHU 175
OTIpE/ICIICHHOTO THUTIA
TEXHOJIOTHYECKUX
onepanun

OcHosaHue:
[IpodeccronanbhbIit
ctanaapt: 29.008

I1K-5 - Cnocoben
BBITTOJTHATH PACUeT U
IPOEKTHUPOBAHUE
OTJENBHBIX Y3JI0B WU
3JIEMEHTOB JIEKTPOHHBIX
npuOOpoOB, CXEM U
YCTPOWCTB
OTIPEIEIIEHHOTO

HaBbIKAMU 0(hOpMIICHUS
00BEKTOB
MHTEJUIEKTyaJIbHOU
COOCTBEHHOCTH.

3-11K-4 3HaHue TeXHUKO-
SKOHOMUYECKUX
TpeboBaHUil K
TEXHOJIOTUH
MIPOM3BOJICTBA MPHOOPOB
MHUKPO-U
HAHOD3JIEKTPOHUKH;
V-IIK-4 YMmenne
pa3pabarbIBaTh
TEXHUYECKHUE TpeOOBaHUS
K TEXHOJIOTMYECKUM
orepanusiM B 00J1acTH
NIEKTPOHUKH U
HAHO3JIEKTPOHUKH;
B-I1K-4 Bnanenue
HaBbIKAMU TEXHUKO-
HKOHOMUYECKOTO
000CHOBaHUs
OIpENEIIEHHBIX
TEXHOJIOTUYECKHUX
OIlEpaLvii B IPEIMETHOMN
o0nacTu.

3-I1K-5 3nanue
TEOPETUICCKUX OCHOB
KOHCTPYUPOBaHUS
MPUOOPOB IIIEKTPOHUKH U
HaHODJICKTPOHUKHU;
V-1IK-5 YMmenue
MIPUMEHSATH CPEACTBA
ABTOMAaTHU3AIUN




pubOpPOB, CXEM H
YCTPOWCTB
Pa3IuIHOTO
(yHKIIMOHAIBHOTO
Ha3HAYEHUS; pacyeT U
MIPOEKTHPOBAHNE
AJIEKTPOHHBIX
puOOpoOB, CXEM U
YCTPOMCTB
Pa3IU4YHOTO
(YHKIIMOHATIBHOTO
Ha3HAYCHUS B
COOTBETCTBUH C
TEXHUICCKAM
3aJJaHUEM C
HCII0JIb30BAHUEM
CPEICTB
aBTOMATH3AIHA
MIPOEKTUPOBAHUS;
pa3zpaboTka
MIPOEKTHOU U
TEXHUYECKON
JOKyMEHTaIUH,
opopmiieHne
3aKOHYEHHBIX
MIPOEKTHO-
KOHCTPYKTOPCKUX
pabort
[IPOBEICHUE TEXHUKO-
SKOHOMUYECKOTO
000CHOBaHUSA
MIPOEKTOB; cOOp U
aHaJIN3 UCXOTHBIX
JAHHBIX JIJIS pacueTa u
MIPOEKTHUPOBAHHUS
AIIEKTPOHHBIX
pubOpPOB, CXeM U
YCTPOWCTB
pa3IMYHOro
(YHKIIMOHATIBHOTO
Ha3HAYEHUs; pacyeT U
MIPOEKTHPOBAHNE
JIEKTPOHHBIX
puOOpPOB, CXEM U
YCTPOMCTB
Pa3IMYHOTO
(YHKIIMOHATIBHOTO
Ha3HAYCHUS B
COOTBETCTBUM C
TEXHUIECKUM
3aJJaHUEM C
HCII0JIb30BAHUEM

(YHKIIMOHATIBLHOTO
Ha3HAYCHUS B
COOTBETCTBHUHU C
TEXHUYECKUM 3aJaHUEM C
UCTIOJIb30BAaHUEM CPEJICTB
aBTOMATH3AINN
POEKTHUPOBAHUS

Cnoco0eH k pabote ¢
IIPOEKTHO,
KOHCTPYKTOPCKOH,
paboueit
KOHCTPYKTOPCKOM
JIOKYMEHTAIUEM,
pa3paboTKe OTJeNbHBIX
ee pasesos,
IPOBE/ICHUIO €€
COTJIACOBAHUS C
OpraHu3aIsIMHI U
MPEICTAaBUTEIISIMA
3aKa34MKOB B
YCTaHOBIICHHOM TIOPSIIIKE,
B TOM YHCIIE C
MIPUMCHECHUEM
COBPEMEHHBIX CPEJICTB
AIIEKTPOHHOTO
JIOKYMEHT0000poTa

(YHKIIMOHATILHOTO
Ha3HAYCHUS B
COOTBETCTBUH C
TEXHUYIECKAM 3a/TaHUEM C
UCTOJIb30BAHUEM CPENICTB
aBTOMATH3aIHA
MIPOEKTUPOBAHHUS

OcHosaHnue:
[TpodeccrnonanpHbIN
cranzaapt: 29.007

[IK-6 - CniocobeH k
paboTe ¢ MPOEKTHOH,
KOHCTPYKTOPCKOH,
paboueii
KOHCTPYKTOPCKOM
JTIOKYMEHTalNEH,
pa3paboTKe OTAEIbHBIX
€€ pazJIeNoB,
HPOBEJICHUIO €€
COTJIACOBAHUS C
OpTraHHU3aIUsIMU U
MPEICTAaBUTEISIMH
3aKa34YMKOB B
YCTaHOBJICHHOM TIOPSIJIKE,
B TOM YHCIIE C
MIPUMCHCHHEM
COBPEMEHHBIX CPEJICTB
AJIEKTPOHHOTO
JOKYMEHTO00O0poTa

Ocnosanue:
[IpodeccronanbHbIHI
crannapt: 29.004

IIPOECKTUPOBAHUSA
OTJIETIBHBIX Y3JI0B U
JJIEMEHTOB ;

B-IIK-5 Branenune
MeTOoAaMHU
KOHCTPYMPOBAHHUS U
IIPOEKTUPOBAHUS Y3JIOB U
JJIEMEHTOB CXEM
aHaJIOroBOM U UQPOBOH
JIEKTPOHHUKHU

3-1IK-6 3Hanue
CTaHAApTOB B 00JIacTH
pa3pabOoTKU MPOEKTHOM,
KOHCTPYKTOPCKOU H
paboueit
KOHCTPYKTOPCKOU
JOKYMEHTALUH JUIs
prUOOPOB AIEKTPOHUKH U
HAHODXJIEKTPOHUKH;
V-IIK-6 YMmenue
pa3pabaTbIBaTh
OTJIENIbHBIE pa3/ieibl
IIPOEKTHOM,
KOHCTPYKTOPCKOU U
paboueii
KOHCTPYKTOPCKOU
JTOKyMEHTAIH B 001aCTH
pUOOPOB AIEKTPOHUKH U
HAHO3JIEKTPOHUKH;
B-IIK-6 Bnanenue
COBPEMEHHBIMH
CpeacTBaMHu
AJIEKTPOHHOIO
JOKYMEHT0000pOoTa




CpelCTB
aBTOMaTH3AIH
MIPOCKTUPOBAHUS;
pa3zpaboTka
MIPOEKTHOU U
TEXHUYECKON
JIOKyMEHTAIUH,
opopmieHne
3aKOHYEHHBIX
MIPOEKTHO-
KOHCTPYKTOPCKHUX
pabor

KOHTpPOJIb
COOTBETCTBUS
paspabaTbIiBaeMbIX
MIPOEKTOB 1
TEXHUYECKON
JIOKyMEHTAITU!
CTaHJapTam,
TEXHUYCCKUM
YCJIOBUSIM U IPYTUM
HOPMAaTHBHBIM
JIOKyMEHTaM

Cnioco0eH ocymecTBIsATh
KOHTPOJIb COOTBETCTBHUS
pa3pabaTbIBacMbIX
IIPOEKTOB TEXHUYECKOU
JIOKYMEHTaluu
CTaHaapTam,
TEXHUUYECKHUM YCIIOBUAM
U IPyTUM HOPMaTHUBHBIM
JIOKyMEHTaM

IIK-7 - Crocoben
OCYIIECTBIIATH KOHTPOJIb
COOTBETCTBUS
pa3pabaThIBa€MBbIX
MPOEKTOB TEXHUYECKOM
)IOKYMeHTaHI/II/I
CTaHJapTaM,
TCXHUYCCKUM YCJ'IOBI/IHM
U IPYTMM HOPMaTHBHBIM
JIOKyMEHTaM

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.060

3-I1K-7 3nanue
HOPMAaTHBHBIX
JOKYMEHTOB B 00JIaCTH
pruOOpPOB MUKPO-U
HaHORJIEKTPOHHUKH ;
V-IIK-7 ymenue
MIPUMEHSATH CPEACTBA
aBTOMAaTH3aIUN
MIPOEKTUPOBAHUS IIPU
MOATOTOBKE MPOECKTOB
TEXHHUYSCKOMN
JIOKyMEHTAIUH;
B-I1K-7 Bnanenue
HaBbIKaMU pa3padOTKU
MIPOEKTOB TEXHUUECKOU
JIOKyMEHTAIIUU

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCIIUTaHHS
[IpodeccrnonansHoe
BOCITHTAHHE

3agauym BocriuTaHus (Kog)

Coznanue ycnoBui,

o0ecrneunBaronx, OpMUPOBaHUE
HaBBIKOB KOMMYHHKAIIUU, KOMaH/IHOM
paboTs! u nuaepcrsa (B20)

BocnurarenbHbIN TOTEHIIAAT
JTUCLIUILINH

1. Ucnonep3oBanue
BOCIIUTATEIIFHOTO ITOTSHITHAJIA
JTUCITUILIAH TTPO(ECCUOHATEHOTO
MOJYJISl TSl Pa3BUTHUST HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU

paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOIO
MBIIIEHHS], CTPEMIICHUS
ClIeZIOBaTh B NMPO(eCCHOHATEHON
JIeSTEIIbHOCTH HOPMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTeP
TPYJAOBOM JESATEIBHOCTH U
HECTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pellIeHus Yyepe3 MOAr0TOBKY
IPYMNIIOBBIX KYPCOBBIX padoT U
MIPAKTUYECKUX 3aJJaHUM, pelieHne
KEHUCOB, MPOXO0K/IEHUE MPAKTUK U




[Ipodeccuonansroe
BOCIIUTAHUC

Coznanue ycnoBui,
o0ecrneunBaroux, opMUPOBaHUE
CHOCOOHOCTH U CTPEMIICHHS
CIIe/I0BATh B MPOecCHr HOpMaM
MOBEJICHUS, 00EeCIIEUUBAIOLIIM
HPaBCTBEHHBIN XapaKTep TPYIOBOH
JeSITebHOCTH U HECITYKEOHOTro
noseneHus (B21)

noarotosky BKP.
2.Mcnonp3oBanue
BOCIIUTATEIbHOTO MOTEHIIMAJIA
JTUCIUIUINH TPO(eCCUOHATILHOTO
MOYJS JUTst: - (POPMUPOBAHUS
MTPOM3BOJICTBEHHOTO
KOJUIEKTUBHU3MA B XO/JI€
COBMECTHOTO PEIICHUS KaK
MOJEJIbHBIX, TAK U MPAKTUYECKUX
3a/1a4, a TaKXkKe MyTeM
MOAKPEIUICHHE PallMOHAIBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMOJICVCTBUSI B IPOEKTHOU
JIeATETLHOCTH YMOIIMOHATLHBIM
3¢ (HeKToM YCIEenrHoro
B3aUMOJICHCTBUS, OIIYIIICHUEM
pocta o611ei 3 HEeKTUBHOCTH
TP pACTIPEICTICHUH TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CHUJIBHBIMH KOMIIETEHTHOCTHBIMU
Y SYMOIIMOHAJIbHBIMU CBOMCTBAMHU
YIEHOB IPOEKTHOM I'PYIIIBL.
1.Mcnonb3oBanue
BOCITUTATEILHOTO TTOTCHIIHAJIA
JTUCIUILIAH TPO(HECCUOHATEHOTO
MOJYJISl ISl PA3BUTHUSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboThI U JIUJEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
clIeIoBaTh B MpodeccuoHaIbHON
JIeATeTLHOCTH HOpMaM
MOBE/ICHUS, 00ECTICUNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYIOBOM AESATENBHOCTU U
HEeCJTy>kKeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MIPUHSTHIE
pelieHus 4Yepe3 MmoAroTOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MPaKTUYECKHUX 3aJIaHUM, PEIICHHE
KEMCOB, MPOXO0XKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO MOTECHIIMAJIA
TUCIUILIAH TPO(eCCUOHATEHOTO
MOAYJIS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOI'O
KOJUICKTUBU3MA B XO/JI€
COBMECTHOTO PEILLICHUS KaK
MOJICJIbHBIX, TAK U TPAKTUYECKUX
3a/1a4, a TAaKXKe MyTeM
MOJIKPEIUIEHUE PallMOHAIbHO-




[Ipodeccuonansroe
BOCIIUTaHHE

Co3zanne yciaoBuid,
obecrneunBaronnx, OpMUPOBAHUE
TBOPYECKOTO
MH)KEHEPHOT0/TIPO(heCCHOHAILHOTO
MBIIIICHUS, HABBIKOB OpPTaHU3AIINN
KOJIJIEKTUBHOU MPOEKTHOMN
nesitenbHocTH (B22)

TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH SMOLIMOHATILHBIM
s dexTom ycrnenrHoro
B3aUMOJICHCTBUS, OLIYIIECHUEM
pocTa o6mieit 3pdekTuBHOCTH
MIPU pACTIPEEICHUHN TPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIbHBIMM KOMIIETEHTHOCTHBIMU
¥ OYMOIIMOHAJILHBIMU CBOHCTBAMH
YJICHOB NMPOEKTHOMN I'PYMIIBL.
1.Mcnone3oBanue
BOCIIUTATEIbHOTO MOTEHIIMAJIA
JTUCLUIUIAH PO(EeCCUOHATILHOTO
MOAYJISl U1l pa3BUTHUSI HABBIKOB
KOMMYHUKAITUU, KOMaHTHOU
paboThI U TUAEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
cle1oBaTh B MpohecCHOHATBHOM
JIeATEeIbHOCTH HOpMaM
MMOBEAEHUS, 00ECIIEYNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH ACSITEIBHOCTH U
HECIIyKeOHOTO MOBECHMS,
OTBETCTBEHHOCTH 3 IIPUHSTHIE
pelieHus yepe3 noAroToBKY
TPYIIIOBBIX KYPCOBBIX paboT 1
MPaKTUYECKUX 3a/IaHUM, PEIICHHE
KEHCOB, MPOXOXKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCITUTATEIbHOTO MOTEHIIMAJIA
JTUCIUIUINH TPOo(eCCUOHATIBHOTO
MOAYJS JUIst: - POPMUPOBAHUS
MIPOU3BOJICTBEHHOT'O
KOJUIEKTUBHU3MA B XO/JI€
COBMECTHOTO PEIICHUS KaK
MOJEJIbHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TaKXkKe MyTeM
MOJIKPEIUICHHE PallMOHAIBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMOJICVCTBHUSI B IPOEKTHOU
JIeATETLHOCTH YMOIIMOHATLHBIM
3¢ (HeKToM YCIenrHoro
B3aUMOJICHCTBUS, OIIYIIICHUEM
pocTa o6miei 3ppeKTUBHOCTH
MIPHU paCTIPEIICTICHUH POSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHUJIBHBIMH KOMIIETEHTHOCTHBIMU
Y SMOLMOHANILHBIMHA CBOHCTBAMU
YICHOB IPOEKTHOM I'PYIIIBL.




[Ipodeccuonansuoe
BOCITUTAHUC

Coznanue ycnoBui,
o0ecrneunBaronux, opMUPOBaHUE
KOMMYHHUKATHBHBIX HABBIKOB B
obyacty pa3paboTKHU B MPOU3BOJICTBA
MIOJIyTIPOBOIHUKOBBIX n3aenuii (B36)

1.Mcnonb3oBanue
BOCIIUTATEILHOTO TIOTCHIIAANA
MpOQUIBHBIX TUCHUTUIHH
«BBenenue B crieuaibHOCTHY,
«BBenenue B TEXHUKY
(bU3NYECKOTO KCIIEPUMEHTAY,
«3MepeHus: B MUKpO- U
HAHOJJIEKTPOHUKEY,
«H(popMallMOHHbBIE TEXHOJIOTUU
B (PM3NYECKUX HCCIICIOBAHUSIXY,
«DKCTepUMEeHTalIbHAs y4eOHO-
UCcleIoBaTeNnbCKast paboTay is:
- (opMHpPOBaHUS HABBIKOB
0€3yCIIOBHOTO BBITTOJTHECHUS BCEX
HOpM 0€30MacHOCTH Ha paboyeM
MecTe, COOI0IEHUN Mep
MPEJOCTOPOKHOCTH IIPU
BBITIOJIHEHUH HCCIIEA0BATEILCKUX
Y TMIPOU3BOJICTBEHHBIX 3a/1a4 C
OTIaCHBIMH BEIIECTBAMU U Ha
o0opyn0BaHUU
MOJTYyIPOBOTHUKOBOM
MPOMBIIIJICHHOCTH, a TAKXKE B
MTOMEMICHUAX C BBICOKMM KJIACCOM
YHUCTOTHI TOCPEICTBOM
MIPUBJICUCHUS ICHCTBYIOMINX
CIELUAINCTOB
MOJTYTPOBOJIHUKOBOM
IPOMBIIIICHHOCTH K pealn3aluu
Y4eOHBIX JUCIUTUINH 1
COIIPOBOKACHUIO IPOBOJUMBIX Y
CTYZICHTOB MTPAKTUYECKHUX padOT B
3TUX OpraHu3alusix, yepes
BBITIOJIHEHUE CTYJICHTaMHU
MPAKTUYECKHUX U Ta0OpaTOPHBIX
paboT, B TOM YHCIIE C
HCIOJIb30BAaHUEM COBPEMEHHBIX
CAIIPoB i1 MoienupoBaHus
KOMITOHEHTHOM 0a3bl
AIIEKTPOHUKH, U3MEPHUTEIBHOTO U
TEXHOJOTUYECKOTO
obopynoBanus Ha Kadeapax,
nabopaTtopusix U IEeHTpax
WHTSJI; 2. Ucnons30BaHue
BOCIIUTATEIHHOTO MOTCHIIMANA
NPOGMIEHBIX TUCIUTUTHH
«CnenmnpakTukyM 1o pusuke
HaHOCHCTEMY, «CTIeNIPAaKTUKYM
M0 HAHOTEXHOJIOTUSM,
«CriennabHbIA TPAKTUKYM I10
(bu3HMKe HAHOCHCTEM,
«CoBpeMeHHbIE TPOOIEMBI




(U3MKN KOHJCHCUPOBAHHBIX CPE]
(cericemuHap)y,
«DKCTIEPUMEHTAJIbHBIE METO/IbI
UCCIIEIOBAaHMSI HAHOCTPYKTYP
(criericeMuHap)», AJs: -
(dbopMupoBaHUS
npodeccHoHaNbHOM
KOMMYHUKAIIMH B HAYYHOH cpene;
- (hopMupoBaHUS
Pa3HOCTOPOHHETO MBIIUICHUS 1
TPEHUPOBKU TOTOBHOCTH K paboTe
B Mpo¢eCCHOHATHHOU U
COLIMAJIBHOMU cpeaax
ITOJIYITPOBOTHUKOBOM
INPOMBIIIJICHHOCTH -
(dbopMUpOBaHUS YMEHHM
OCYILECTBIISATH CAMOAHAIIN3,
OCMBICJIUBATh COOCTBEHHBIE
npodeccuoHanbHbIEC U
JMYHOCTHBIE BO3MOKHOCTH JIJIS
CaMOpPa3BUTHUS U
caMm000pa30BaHMsl, B IEJIAX
MIOCTOSIHHOT'O COOTBETCTBUS
TpeOoBaHUAM K 3P(HEKTUBHBIM U
IPOTPECCUBHBIM CHELUATUCTOM
TSt pa3paboTOK HOBBIX
MaTepHalloB U YCTPOMCTB 110
HAIpPaBJICHUSM, CBSI3aHHBIM C
CBY 31eKTpOHUKOH, MUKPO- U
HaHOIIPOIIECCOPAMH,
ONTUYECKUMHU MOAYJIATOPAMH U
MPUMEHEHHEM HOBBIX
MaTepHaoB B HAHOAIEKTPOHHBIX
KOMITOHEHTax uepe3
OpraHU3aIHIo0 PAKTUKYMOB B
OpraHu3anusx mno pazpadboTke u
MIPOU3BOJICTBY
MIOJTYTIPOBOTHUKOBBIX U3JIENNH,
HCIIOJIb30BaHUE METOJIOB
KOJUJIEKTUBHBIX (popM
MI03HABATENbHOM JeSITeIbHOCTH,
pOJIEBBIX 3aJIaHHI, KOMAHIHOTO
BBINOJIHEHHSI YU€OHBIX 3aJJaHUi U
3aIUTY UX PE3YJIbTATOB.

S.

CTPYKTYPA M COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI




Ne HanmenoBanmue
.0 IK3aMeHaIMOHHOM
JacTH

Kosa-Bo Hexean
MakcuMaJabHbIA
0aJi1 32 paszaed
OCBOCHUS
KOMIIeTeHIIUHU

% ®opMa KOHTPOJIS
‘é HNuauxkaropsl

AN

1 Brinycknas 100
KBaJIM(PUKALIMOHHAS YK-3,
pabota YKII-1,
YKII-2,
YKII-3,
OIIK-1,
OIIK-2,
OIIK-3,
OIIK-4,
OIIK-5,
IK-1,
[1K-2,
I1K-3,
[1K-4,
I1K-5,
[1K-6,
I1K-7,
[K-8,
I1K-9,
[1K-10,
IK-11,
[IK-16,
I1K-17,
[K-18,
IK-2.1,
[K-2.2,
I1K-2.3,
[1K-2.

1
—
-

CoxparieHre HauMEHOBaHUH (POPM TEKYIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

O0o03ua | [ToTHOE HAMMEHOBAHME
YyeHue

BKP BrinyckHast kBanu@uKamonHas pabota

KAJIEHJIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Cogepxanue

1-4 BoinyckHasi KBasiuukaunoHHasi padora

1-4 BoinyckHasi kBaJaugukanuoHHas padora




7. ®OH/J OHEHOYHBIX CPEJICTB

OneHouHble cpecTBa NpuBeaeHb! B [IpriioxeHnn.

8.  YUEBHO-METOJUWYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAZ JIMTEPATYPA:

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0OecriedeHue He TpedyeTcst
LMS 1 UHTEPHET-PECYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

3amuTa BBITYCKHOW KBATM()UKAIIMOHHOW PabOTHl MPOBOAMTCS C IEIBIO ONMPEACIICHUS YPOBHS
OCBOCHHSI  BBIMTYCKHUKOM TPO(ECCHOHANBHBIX  KOMIIETCHIIMH, TOTOBHOCTH BBIMYCKHHKA K
BBITIOJTHEHHUIO TTPO(PECCHOHANIBHBIX BUIOB JIEATEIbHOCTH, ipexycmoTpenHbpix OC HUAY MUOU.

3ammra BKP opuenTtupoBana Ha mpoBepKy ypOBHS C(POPMHUPOBAHHOCTH KOMIIETEHITUH.

1. Cpoku npoBeAeHHs TOCYAAPCTBEHHOM UTOTOBOM aTTECTAIIMH:
l'ocynapcTBeHHass WTOTOBasi aTTECTAalMs TMPOBOJUTCS Ha 8 cemecTpe W mpojosnkaercs 4
Henenu. Oomas tpynoemkocts BKP coctasnsier 6 3ET.

1.1 IlepeyeHb OLIEHOYHBIX CPEACTB, UCIIOJIb3YEMBIX AJI1 UTOTOBOM aTTeCTalluu

Koz / HaumenoBanue oneHouHoro cpenctna / KpaTkas xapakTepucTHKa OLEHOYHOTO CpeAcTBa
/ ®OpPMBI OTICHKH

OP / Or3miB penensenra / IlpencraBinser coOoi OT3BIB, COACpPKAIIUN XapaKTEPUCTUKY
IIPO/ETaHHOM pabOoThI U OLIEHKY KauecTBa MOSICHUTENbHON 3anuCKU OT3bIB C OLICHKOH

OPyk / O13bIB pykoBonutens / IIpencraBnser coOoil OT3bIB, COAEpXKAIMKA OLICHKY YpPOBHS
MOJIrOTOBKM MarucTpa, a Tak’Ke OLIEHKY Pe3yJbTaTOB HAy4YHOH pabOThl M KayecTBO MOSCHUTEIbHOU
3anucky / OT3bIB ¢ OLIEHKOM

3amy / 3ammTa BRITYCKHOW KBanuukanmoHHoW pabotel / Ilpeacraisier coOoi myOIUYHYIO
3alUTY BBITYCKHON KBau(puKannoHHOU padoTsl. Onenka ['OK

2. Meroauveckue Marepuaibl, ONMPEISIAIONMe MPOLEaypy OICHUBAHUS CPOPMUPOBAHHOCTH
KOMIIETEHINH



2.1 3amuTa BBITYCKHOW KBaTH(PHUKAIIMOHHOHN paboTsI (3)

2.1.1 IIposepka Ha muiaruar (I1)

Bce mosicHUTENbHBIC 3aITUCKU K BBITYCKHON KBATM(UKAIIMOHHONW paboTe Marucrpa MpoXOIsT
MpOBepKYy Ha AmHTHIUTaruate. Bce 3auMCTBOBaHHMS B TMOSICHUTEIBHOW 3amCKe JODKHBI OBITh
odopmMIIeHBI B cTporoM cooTBeTcTBUH ¢ TpeboBaHusMu ['OCT. MakcuManbHbIN 00BEM JTOITYCTUMOTO
3auMCTBOBaHUs paBeH 30%.

Kpurepuu ouenuBanus Pesynprar

[TosicHuTenpHast 3amuMcKa BBIMTYCKHOM KBaNU(UKAIMOHHOW paboOThl Mpolia MPOBEPKY Ha
Amntumiarate. O0beM 3anMcTBOBaHUMN He mpeBbimaeT 30% Jlomyck 10 3aiuTh

[TosicHuTenpHAsT 3aNUCKa BBITYCKHOW KBaIM(PHUKAIIMOHHOW pabOThl HEMpOIia MPOBEPKY Ha
Antururarate. O0beM 3amMcTBOBaHWi TpeBbimiaer 30% Pabora He mgomyckaercss J0O 3allWTHl H
OTKJIaJIbIBAETCS HA 10pabOTKY

2.1.2 Ot3b1B penensenta (OP)

Bce mnosicHUTeNnbHBIE 3alMCKU K BBIMTYCKHBIM KBaJIM(UKAIIMOHHBIM paboTaM MpOXOAST
o0si3aTenbHyI0 pereH3nto. CHHCOK pEeIeH3eHTOB YyTBepKaaeTcss Ha 3acenaHuu kKadempsl. Ilo
pe3ynbTrataM paboThl PEIEH3EHT TOTOBUT IMHCHMEHHBI OT3bIB O KOPPEKTHOCTH TOTYYEHHBIX
pEe3yNbTaTOB, UX HOBHM3HE M 3HAYMMOCTH, a TaKKe O KAauyeCTBE W aKKypaTHOCTH O(OpMIICHHS
MOSCHUTEIBHOM 3anucKu. [1Ikana OLEeHKY NOSICHUTEIBHOM 3alMCKH MPHUBEICHA HIXKE:

Bup onienounoro cpeactsa Kputepuun bambt

OT3bIB perieH3eHTa JlurepaTypHselit 0030p

- CIIMCOK JINTE€PATypPbl MOJHOCTHIO OTPAKAET TEMY MCCIIEI0BAHUN

- CIIUCOK JTUTEPaTyphbl BKIIOYAET B ce0si COBpEMEHHbIE HAYyYHO— MEPUOIUYECKHE HCTOUHUKH
(cTaThM, KHUTH U T.J.) CPOKOM He no3anee 10 et uzgaHus no TemMe UCCiIeOBaHUsS

- CITUCOK JIMTEPATyphl BKIIIOYAET B c€0s KIIACCUYECKHE HAyYHO— MEPHOAMYECKIE UCTOYHHUKH T10
TEME UCCIEN0BaHusA 5

- CIIMCOK JINTEPATypPbl OJHOCTHIO OTPAXKAET TEMY HCCIIEA0BaHUMN

- CIHUCOK JIMTEpaTyphbl COJEPKUT TOJIBKO KJIACCHUUYECKYIO JIUTEpPATypy U HE COJEPKUT
COBPEMEHHBIX UICTOYHUKOB MJIU COJCPKUT HEIOCTATOUHOE KOJIMYECTBO UCTOYHUKOB 4 — 3

- CIIMCOK JINTEPATyphl HE OTpaXkaeT MpoOIeMaTUKy paccMaTpuBaeMoi 061acTi

- CIIMCOK JINTE€PATYPbl COJIEPKUT HETOCTATOUHOE KOJIMYECTBO NCTOYHUKOB 0

[TocTanoBka 3agaun

- COJIEPKUT aKKypaTHO O(POPMIICHHYIO IIOCTAHOBKY 3a]1aui, KOTOpasi BKIIOYAET B CeOs:

a) ONMHUCAaHME aKTYaJIbHOCTU pAacCMaTpUBAEMON MpOOJIEeMBbl, IIENU U 337a4 PEeIIacMbIX B paMKax
MPAKTUKHU

0) OCHOBHBIE JIOYIIEHHS, C/ICTaHHBIC TIPU BBIBOJIC MAaTEMAaTHUECKOW MOJIENH (TIPH HATMYHH)

B) MaTeMaTH4yecKylo (OpMYIMpPOBKY 3aJaud U oIpejeseHue oOO0bEeKTa MCCIEIOBAHUS
BKJIFOYAIOIYIO:

O paccMaTpuMBaEMyl0 MATEMAaTHYECKYH0 MOJENIb C YKa3aHHEM T[PaHUYHBIX M HadaJbHBIX
YCIIOBUY M ONMUCaHHEM (PU3NYECKOr0 CMBICIIA BCEX MAapaMeTPOB MOEIN

0 ONMCAaHUE MACCUBOB UCCIIEAYyEeMbIX JaHHBIX (IIpU 00pabOTKE U aHAIN3€E SKCIIEPUMEHTAIBHBIX
win (PeHOMEHOJIOIMYECKIX MAaCCUBOB JIAHHBIX)

I') COIEP>KUT BBIBOJI MaTEMaTUUYECKOM MOeNH (IpU HAIMYHUH) 5

- MOCTAHOBKA 3a/1a4u 0(hopMIIeHa C HEKOTOPHIMU HETOYHOCTSIMH U B OTYETE



a) aKTyaJIbHOCTh OTPaKE€HA HEJOCTATOYHO YETKO

0) 1enu u 3a7a4u He CHOPMYITMPOBAHBI WM C(HOPMYITHPOBAHBI HE AKKypaTHO

B) MaTeMaTU4yecKas MOJIeJb HE COJEPKHUT YETKOTO OMUCAHUs OOBEKTOB HCCIEIOBAHUS WU
COJIEPKUT Sl APYTUX HETOUHOCTEH 3 — 4

- TIOCTaHOBKA 3a7a4u oopMiIeHa HE aKKypaTHO M COJAEPKHUT PsJ HETOYHOCTEH M CEPhE3HBIX
HengocTaTkoB 0

MeTtob1 perieHus

- 000CHOBaH BBIOOp ONTHMAJIBLHOTO METO/A HCCIENOBaHUM M 0O0ocHOBaHa 3()PEKTUBHOCTH
JAHHOT'O METOoJIa

- IPUBEACHO U3JIOKEHUE TAaHHOTO METO/1a Ha IPUMEPE paccMaTpUBaeMoOi 3a1a4uu 5

- BRIOOp METO/Ia HE SIBISICTCS ONTUMAIBHBIM JUIS PEIICHHS 3a7]a4 pacCMaTPUBAEMOTO TUTIA WITH
3¢ (HeKTHBHOCTH METOIa He 000CHOBaHA

- METO/I U3JI0’KEH HEJ0CTAaTOYHO MOoJHO 3 — 4

- B paboTe OTCYTCTBYET M3JI0’)KEHHE METOIa HcciienoBanuii 0

Bepudukanus pe3ynbTaToB

- 3a/1a4M, UCIIOJIb3yeMbIe JIJIsl TECTUPOBAHUS PE3yJIbTATOB, N3JI0KEHBI B MIOJTHON Mepe

- IPOBEJICHA aKKypaTHas MPOBEpKa M aHAIIU3 Pe3yIbTaTOB PaOOTHI MPOTPAMMIIIN MOTYYSHHBIX
PE3yNbTaTOB HAa TECTOBBIX 3a/1a4axX

- TIOJIHOCTBIO JIOKa3aHa KOPPEKTHOCTh PabOThl MPOrPAMMUIN TMPABWIHHOCTH IOJTYYCHHBIX
pe3ysbTaToB

- YETKO OTPAKEHBI TPAHUIIBI IPUMEHIUMOCTH BBIOPAHHBIX aJITOPUTMOB (TPU HATWYIWH TAKHUX) 5

- HEe TOYHO ONHCAHBI 3329, UCIIOIb3yEeMbIE JIJIST TECTUPOBAHHS

- BepuduKkanus pe3yibTaTOB IMPOBEJEHA HEIOCTATOYHO AaKKypaTHO WJIM TpU aHallu3e
MIPUCYTCTBYET Psi/l HECYIIECTBEHHBIX HEIOCTATKOB 3 — 4

—- MPUCYTCTBYET PsJ] CYIIECTBEHHBIX OIIUOOK MPH MPOBEACHUH MPOLEAYphl BepupUKalluid Ha
TECTOBBIX 3a/1a4ax

WA

- OTCYTCTBYET BepU(HUKAIUSA MOJIyICHHBIX Pe3yJIbTaTOB HA TECTOBBIX 3a1a4ax ()

[TonyueHHble pe3ybTaThl

- TpUBEICH AaKKypaTHBIH aHaIM3 W JaHa (Qu3udeckas WHTEPIPETANUsS ITOJTYICHHBIX
pe3yJbTaToB

- MPOBEJICHO CPaBHEHHE MOJYUYEHHBIX PE3yJbTAaTOB C SKCIEPUMEHTAIBbHBIMU JTAHHBIMU (IIPH
HAJIMYUU TaAKOBBIX)

- HaMeueH JajJbHeHINH I1aH uccaenosanuii 9 — 10

- TpU pENICHHH 3aJaYd PACCMOTPEHBI HE BCE BO3MOXKHBIE OCOOBIE CIy4au M PEKUMBI
MpoTeKaHus (PU3HMUECKUX MPOIECCOB

- aHaJIM3 PEe3yJIbTaTOB IIPOBEJEH HEIOCTATOUYHO TILATEIHHO

- IUIaH JaTbHEHIINX UCCIeA0BaHU HEe HaMedeH 6 — 8

- paboTa He 3aBeplIeHa, a pe3yJbTaThl OTCYTCTBYIOT WM UX HEOCTaTO4HO 0

MaxkcumanbHbii 6amt 30

2.1.3 Ot3b1B pykoBoautens (OPyk)

Bce BhimyckHble KBamu(UKALMOHHBIE paOOThI JOJDKHBI COJAEPXKAaTh OT3BIB  HAYYHOTO
pykoBoguTens. HaydHble pyKOBOAWUTENHM HAa3HAYAIOTCS TPUKA30M IO yHHUBEpcUTeTy. HaydHbrit
PYKOBOJUTENIb TOTOBUT NMHCHMEHHBIM OT3bIB, COACpXAIIUK OIEHKY Mpo(hecCHOHANBHBIM 3HAHUSIM,



YMEHHUSIM W HaBbIKAM MAarucrpa, €ro IMNPOU3BOJCTBEHHYIO XapaKTEPUCTHKY, OLEHKY MOJIyYEHHBIX
Hay4HBIX pe3yJIbTaTOB U JOCTHKEHUM, a TAK)KE Ka4eCTBO MOSICHUTEIBHOM 3aMUCKH.

Bup onenounoro cpeactsa Kpurepuun bamist

OPyx OT3bIB pyKOBOJIUTEIS

- OT3bIB PYKOBOJIUTENS COAEPKHUT «OTIMYHYIO» OLEHKY paboThl CTyJAEHTa, KOTOpas
MOAPa3yMEBAET «OTIMYHYI0» OLEHKY IO CIECIYIOUUM KpUTEPUIM

0 yMeHHeM paboTaTh CaMOCTOATEIHHO U B HAYYHOM KOJUIEKTHBE HaJl IIOCTaBICHHOM 3aaueit

0 HOBHM3HA U KOPPEKTHOCTb MOJTYUYEHHBIX PE3yIbTaTOB

0 MPOMU3BOJICTBEHHAS M IMYHOCTHAS XapaKTepUCTUKa cTyaeHTa 28 — 30

- OT3BIB PYKOBOJUTENS COJEPKHUT OLICHKY «XOPOULIO», KOTOpPasl MOJIPa3yMEBAET «XOPOIIYIO»
OILICHKY MO CIEAYIOIIUM KPUTEPUIM

0 HaBBIKAMH pabOTaTh CAMOCTOSATENBHO U B HAYYHOM KOJUICKTHBE HaJ IMOCTABICHHON 3aaueit

0 HOBHM3HA ¥ KOPPEKTHOCTh MOJTYUYEHHBIX PE3yIbTaTOB

O MPOU3BOJICTBEHHAS U JINYHOCTHAS XapaKTePUCTHKA CTyJeHTa 24 — 27

- OT3bIB PYKOBOAMTEIA COAECPKUT OLEHKY «YyIOBJIETBOPUTEIBHO», KOTOPAs MOJIpa3yMEBAET
«YJOBJIETBOPUTEIIbHYIO» OLICHKY MO CIAEAYIOIINM KPUTEPHIM

0 yMeHHEeM paboTaTh CAaMOCTOATEIHHO U B HAYYHOM KOJUIEKTHBE HaJ| IIOCTaBICHHOH 3aaueit

0 HOBHM3HA U KOPPEKTHOCTb MOJTYUYEHHBIX PE3yJIbTaTOB

O IIPOU3BOJICTBEHHAS U IMYHOCTHAS XapaKTEpUCTUKa cTyIeHTa 18 — 20

- OT3BIB PYKOBOJMTENISI COJEPKUT OLICHKY «HEYJIOBJICTBOPUTEIHLHO», KOTOpas MOJpa3yMeBaeT
«HEYAOBJIETBOPUTEIIBHO» OLIEHKY 110 OJJHOMY M3 CJIEIYIOIINUX KPUTEPUEB

0 yMEeHHEM paboTaTh CaMOCTOSATEIBHO HaJl TOCTABJIEHHOM 3a1aueit

O HaBbIKaMU pabOThI B HAYYHOM KOJIJIEKTUBE

0 HOBHM3HA U KOPPEKTHOCTH MOJTYUYEHHBIX pe3yiabTaToB 0

Maxkcumanbhbiit 6amt 30

2.1.4 3amuTa BBITYCKHOM KBaTU(PHUKAIIMOHHON paboThI (3)

[IpencraBnser coOoil MyONMYHYIO 3alIMTy pE3yJbTaToB paboThl Maructpa. st OueHKH
KauecTBa MPEJCTABICHUS PE3YJIbTATOB UCIIOJIb3YETCS CIIEAYyoIas IKajia:

Bun onienounoro cpeactsa Kputepuun bamib

3

[IpesenTanys pe3ynbTaToB

- Ipe3eHTalys IpoJyMaHa, MaTepuan H3Jlaracrcsd I'PaMOTHO, BCE BBIBOABI M IOJIOXKECHHS
00OCHOBAHbI ¥ OATBEPKIAIOTCS pe3yIbTaTaMu paboThI

- TIpY 10KJIa/i€ CTYJIEHT YJIOXKWICA B OTBEIEHHOE Ha JoKJaj] BpeMs 16 — 20

- IpU HU3JI0KEHUU MaTepuaja NPUCYTCTBYIOT HETOYHOCTH, HE BCE BBIBOABI U IOJIOXKEHUS
JOCTaTOYHO 0OOCHOBAHBI M MOJIKPETUICHBI Pe3yJIbTaTaMU PaOOThI

- IpY JOKJIA/IE€ CTYACHT YJIOKHUJICSA B OTBEJEHHOE HA TOKiIazd Bpems 12 — 15

- MaTepuall IpeACTaBJIeH IUI0X0, OOMbIIas 4aCTh BEIBOJOB HE 000cHOBaHa ()

KauecTBO n3510’keHNE MaTepuana U KyJlbTypa peun

- pe3yJIbTaThl U3JIaratoTCs MOCIEI0BATEIBHO U METOINYECKH IIPAaBUIBHO

- HapyLUEHHUs HOPM JIMTEPATYPHOTO SI3bIKa U KYJIbTYPbl PEUU OTCYTCTBYIOT 5

- pe3yJIbTaT U3JaraeTcs MI0X0 U METOJAUYECKU HENPABUIILHO

- B JIOKJIaJI€ IPUCYTCTBYIOT HApyLIEHHE HOPM JIUTEPATYPHOTO sA3bIKA U KyJIbTYpbl peun 0

YMeHue oTBedaTh Ha BOIPOCHI



- CTYJICHT CBOOOJIHO OTBEYAET Ha BOIPOCHI, KaK IO TeME MPOBEJCHHOTO HUCCIICAOBAHUS, TaK U
10 CMEXHBIM Bonipocam 13 — 15

- CTYJ€HTYAaCTUYHO OTBEYAET Ha BOMPOCHI 110 TEME MCCIIEA0BAaHUS U HE CIIOCOOEH OTBEUaTh Ha
BOIIPOCHI [0 CMEKHBIM Bompocam 9 — 12

- CTYJEHT HE OTBEYAeT Ha BOMPOCHI U HE CIIOCOOEH JaBaTh MOSICHEHUS MO TEME UCCIIEJOBaHUM
0

MaxkcumanbHbiit 6amt 40

HroroBass ouneHKa BBICTABISAETCA TIOCYJAPCTBEHHOM JK3aMEHAllMOHHOM KOMHMCCHUEH Ha
OCHOBAHUU OT3bIBA PELIEH3EHTA, HAYYHOTO PyKOBOAUTENA U 3amuThl BKP.
2.2 TlpumepHBIi epeueHb BOMPOCOB /ISl OLEHKH YPOBHS C(POPMUPOBAHHOCTH KOMIIETECHITHI

Ne KoHTpoJIBHBIN BOIIPOC

1 Kakue 3HaHUS, YMEHHUS U HaBBbIKM, MOJIyYE€HHBIC HAa HPEIBIAYIIMX 3Tanax OOy4YEeHHs, BbI
KCTOJIb30BaJU MpH BbinojgHeHun BKP?

2 Kakue HOBble NMpo¢eCCHOHATIbHBIC 3HAHMS M HABBIKM Bbl NIPUOOPENN B XOJ€ BBIMOJIHEHUS
BKP?

3 KakuMu ucTouHUKaMH UH(OPMAIMU BbI MTOJIB30BAIMCH MPH BhINOIHEHUH BKP?

4 Kakum 00pazoM BBl OCYIIECTBIISIIM TMOUCK MH(POPMALUU O HAYYHBIX M TEXHOJIOTUYECKHUX
JNOCTUKEHUSIX B c€TH VIHTEepHET U U3 Jpyrux UCTOYHUKOB?

5 KakoBa 1onsi WHOCTpPAaHHBIX HMCTOYHHUKOB HWH(OPMALMHU, WCIOJIB30BAaHHBIX BaMU IIPH
BoITIOTHEHNH BKP?

6 OueHuTe CTENEHb CBOEH CAMOCTOSTEIBHOCTH B XOJ€ aHalIM3a Mpo0JieM, MOCTaHOBKU U
o0ocHoBauus 3axa4 n1g BKP.

7 C KakuM IpOrpaMMHBIM oOecriedeHreM Bbl paboTaiu npu BeinoaHeHun BKP?

8 Oxapakrepu3yiiTe MaTEMaTUUECKUI anmnapar, UCIoIb3yeMbli Ipy BeinoiaHennu BKP.

9 Kakue ¢Qusnueckne Mojaenw BBl HUCHONb30BaIM Mpu BbimoidHeHud BKP? Yem BHI
PYKOBOJCTBOBAJIMCH IIPU UX BbIOOpe? ONUIIUTE U 0XapaKTEPU3YHUTE UX POJIb B Ballel padoTe.

10 IIpuBeuTe OMMCAHUE M YKAKUTE MPUMEPHBIH 00bEM HCXOJHBIX JaHHBIX, C KOTOPBIMH BBI
pabotanu B xoje BeimosHeHus: BKP.

11 Kakue skcniepuMeHTalIbHbIE JaHHBIE Bl COOMpanu, 0O0pabaThiBaIM, WHTEPIPETUPOBAIN U
aHaJIM3UPOBAJIM B npoliecce BeinosHeHus BKP?

12 Ykaxkute cocTaB KOJUICKTHBA, C KOTOPBIM BBl paboTanu mpu BeimosiHeHnH BKP.

13 Kro, nomumo pykoBoaurenst BKP, oka3piBaia BaM KOHCYJIbTallMOHHYIO, SKCIEPTHYIO W/HIU
HHYIO0 NIOJIEPKKY NpH BbINosiHeHnU BKP?

14 KakoBa, Ha Ball B3IV, IPaKTHYECKas 3HaYMMOCTh pe3yibpTaToB Bameil BKP? B kaxoii
00JIaCTH MOTYT OBITH HCIIOJIB30BAHBI 3TH PE3YIbTATHI?

15 Kakoe 3HaueHHe, IO BallleMy MHEHHUIO, MMEIOT PE3YyJIbTAThl BAIIETO HMCCICAOBAHUS JIS
npodeccnoHanIbHOro cOO0LIECTBAa U 0OIIECTBA B 1IEJIOM?

16 Onumure npouecc BoinoiaHeHuss Bamu BKP ¢ Touku 3peHus opranvzanuu, MIaHUpOBaHUS U
KOHTPOJIS BBIIOJIHSIEMOM paboThI.

17 Kakue BBIBOIBI BBI CIIEIAIN 10 UTOraM BeinosiHenus BKP?

18 KakoBa HCKIIIOYMTENIBHO Ballla POJIb B IIOJYYEHHBIX pe3yJibTaTax?

19 B xakux IUCKYyCCHUSX, BBICTYIUICHUSX C JIOKJIaJaMH/coo0meHus MU 00 npobieMax, 3a/1a4ax,
MyTSIX UX pEUIeHMM, M MHBIX pe3ynbrarax BbinojgHeHUs: BKP Bbl yuacTtBoBanmu? Ha kakom s3blke
MIPOUCXOWIIO O01IeHnEe?



20 B kakoif ¢opme BBl NpEACTABWIM PE3YIbTAaThl UCCIEA0BATEIBCKONW YacTH CBOECH paboThI
(myOnuKaluu, Te3UChl JOKIaA0B, HAYYHbIE OTUYETHI, IPE3CHTAIUHN)?

21 C xaKuM# MHHOBAIIMOHHBIMH TPOEKTAMH W/WIJIA TEXHOJIOTUSIMH BBl CTAIIKHBAIINCHh BO BpEMsI
pab6otel Hag BKP? Kakyto posib OHM chIrpaiiv B BalleM Hcciie0BaHun?

HNuTepHeT-pecypcbl:
http://www.nanometer.ru/
http://www.nanoworld.org/russian/library.html
http://www.ntmdt.ru/
http://www.nanoobr.ru/
http://www.rusnanoforum.ru/
http://nano-info.ru/
http://www.portalnano.ru/
http://www.nanonewsnet.ru/
http://www.rosnano.ru/
http://e-learning.nanoobr.ru/

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MPEMMOJABATEJE

BreimyckHas kBanudukanuonHas padoTa IOJDKHA SBIATHCS 3aBEPIIAIONIAM JTAllOM HU3YYCHHUS
O5oka TPOQUIUPYIONINX TUCIUIUIMH BBHIOpAHHOTO HampaBieHusl oOydeHus. Llenp momoOGHOTO poma
paboT — yrayOuTh W KOHKPETU3UPOBATH 3HAHUS CTYJCHTOB B paMKaX HM3y4aeMOW JUCIUTUIHHEI,
MOJIyYCHHbIE HWMH B XOJ€ TEOPETHYECKHMX W TPAKTUYCCKUX 3aHSATHHA, TPHBUTH HM HaBBIKH
CaMOCTOSITEJIBHOTO TOA0O0pa, OCMBICIICHHS M 0000IIeHUs Hay4YHOW HWH(OpMAIMU W JIMTEPATypHI.
UccnenoBatenbckue pabOThI MO3BOJISIIOT CTYIEHTAM PACIIUPUTH KPYT JOMOJHUTEIBHO MPUBJIEKAEMOM
nH(popMalMy TO BbIOpaHHOW TeMme, a TaKKe U3Y4HUTh T€ pasfelibl Kypca, KOTOphIE B XOJE 3aHITHIA
paccMaTpuBaICh JUIIb B 03HAKOMUTEIBHOM TOPSIKE.

TpeOoBaHusi K CTPYKType H COJEPKAHUIO BBIMYCKHOW KBAIM(UKAIMOHHOW paboTHI,
BBITIOJTHSEMBIX HA PAa3HBIX dTarax o0ydeHUs MO Pa3InIHBIM JUCIHUILIHHAM y4eOHOTO IJIaHa, COTJIAaCHO
dbenepanpHOMy oOpazoBarenbHOMY cTaHmapty (PI'OC) m obpaszoBatenbHOMYy craHmapty HUSAY
MUOU (OC HUAY MUDH) no nHanpasineHuto mnoarotoBku 11.03.04 DnextpoHuka u
HAHOAJIEKTPOHUKA OMPEIEIISIOTCS 00pa30BaTeIbHON OpraHu3aineH.

JlaHHBIE METOJMYECKUE PEKOMEHJAIUH, MpeIHa3HaYeHbl ISl MPEeIOTBPALICHUS BO3MOXKHBIX
OIIMOOK MPH BBIIOJIHEHNUH BBIMTYCKHOMN KBaTHU(PUKAITMOHHON paOOTHI.

ABTOP(BI):

MaptsinoB Urops Jleonnnosud, K.¢.-M.H.



UuctsakoB Anekcanap AjekcaHapoBud, A.¢.-M.H., C.H.C.

KorkoBckuii ['ennanuii EBrenseBud, K..-M.H.






