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1. OBIIAA XAPAKTEPUCTHUKA MOYJISI Ananorosble # MUKPONIPOLIECCOPHBIE YCTPOICTBA
3JIEKTPOHHBIX NPUOOPOB

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

CopepxaHue ITUCUUIUIMH MOJYJIS IO3BOJIMUT CTYAEHTAM OBJIQJETh 3HAHUSMU MIPUHIIUIIOB IOCTPOCHUS
COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX CUCTEM YMPABISEMBIX MPHU MOMOIIM MEPCOHATBHBIX KOMIIBIOTEPOB,
MOJIyYeHHUI0O U 00paboTKe HKCIEePUMEHTaJIbHBIX JaHHbIX. Oco0oe BHHMMaHHE YJIENSeTcs BONpPOCaM
OpraHMU3alK SKCIIEPUMEHTAIBHBIX KOMIUIEKCOB, CTPYKTYpPE MEPCOHANBHBIX KOMITBIOTEPOB, HHTEpPeiicam
cBs3u. Kpome Toro, paccmarpuBaeTcsi MPOrpaMMHBIN makeT uisi oOpabOTKM M BU3yalIHU3alUH
SKCHEPUMEHTAJIbHBIX IAHHBIX.

1.2. CTpykTypa u 00beM MOAYJISA

Tabnuna 1
O0beM AUCHUILIAH MOAYJIS
Ne " BCEro MOayJsl B 3a4€THBIX
Hepe'{eﬂb AUCHUIIIMH MOAYJIA B MMOCJ1€10BATEJIbHOCTH UX OCBOCHUSA
n/n eIMHULAX
1 [IpoexT mo Moayst0 AHAIOroBbIE U MUKPOIIPOIIECCOPHBIE
YCTPOICTBA 3JEKTPOHHBIX PUOOPOB 1
2 MUuKpOIpo1eCCOPHBIE CUCTEMBI B HAYKE U IIPOU3BOJICTBE 4
3 [IpoexkTupoBaHuE aHATOTOBBIX AIEKTPOHHBIX YCTPOMCTB 4
HUTOTI'O no moysto: 9
1.3.11ocsienoBaTe ILHOCTH OCBOEHHMSI MOYJIA B 00pa30BaTe/IbHOM NMporpaMmme
IIpepekBU3UTHI MOAYJIsI He npeagycmotpensl
IMocTpeKBU3UTHI U KOPEKBU3UTHI He npeagycmotpensr
MOIYJIs

1.4. PacnipeiesieHue KOMIETEHUMHA MO IUCHUILUIMHAM MOAYJISA, IJIAHHPYeMble pPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 10 MOXYJIIO

Tabmuma 2
Ilepeyennb
Kon n nHaumenoBanue IlnanupyemMble pe3y/ibTaThl 00y4eHUsI
AMCUHMILINH
KOMIIeTeHI[UH (MHAUKATOPBI)
MOYJIfA
1 2 3

Muxkpornponeccop | OIIK-1 - Ciocoben 3-1 - CootHOCHUTB TTPOOIEMHYIO 00J1aCTh C
HbIE CUCTEMBI B (GbopMynHUpOBaTh U pelIaTh | COOTBETCTBYIOUIEH 00IaCThIO

HayKe U HAy4YHO- (GyHIaMEHTaNbHBIX U OOIIEMH)KEHEPHBIX HAYK

UCCIIEeIOBATEeNbCKUE,




IIPOU3BO/ICTBE

TEXHUYECKHUE,
OpraHU3alMOHHO-
3KOHOMHUYECKHE U
KOMIUIEKCHBIE 3a]1a4H,
TIPUMEHSIS
(dbyHIaMeHTaTbHbIC 3HAHUS

3-2 - [IpuBecT npuMepbl TEPMUHOJIOTUH,
MPUHITUIIOB, METOIOJIOTHYECKUX MTOIX00B U
3aKOHOB (DyH/IaMEHTAJIbHBIX U
O0IIENH)KEHEPHBIX HAYK, IPUMEHUMBIX IS
(bopMyIHpPOBAHUS M PEIICHUS 33124
npoOJIeMHOM 00IaCTH 3HAHUS

V-1 - Ucnionw3oBath 1151 GOpMYTUPOBAHUS U
pelieHus 3a1a4 npo0IeMHON o0nacTu
TEPMHUHOJIOTHIO, OCHOBHBIE TTPUHIIUIIBI,
METOAO0JOTUYECKHUE MOIXO0/IbI U 3aKOHBI
(byHIaMEHTaNbHBIX U OOIICHHKEHEPHBIX HAYK

V-2 - Kputuuecku OlleHUTh BO3MOKHbBIE
CrocoOBI pelieHus 3a/1a4 TPOOIeMHOM
00J1aCTH, UCTIOJIb3YSI 3HAHUS
(GyHIaMEHTaNbHbBIX U OOIIEMH)KEHEPHBIX HAYK

I1-1 - PaGorast B koMaHie, pa3padaThIBaTh
BapHaHTh! (POPMYIMPOBAHUS U PEILICHUS
HAY4YHO-HMCCJIEI0BATEIbCKUX, TEXHUYECKUX,
OpPraHU3aIMOHHO-?)KOHOMHYECKUX U
KOMIUICKCHBIX 3a/1a4, IPUMEHsIS] 3HAHUS
(yHIaMEHTaNbHBIX M OOLIEMHKEHEPHBIX HAYK

-1 - IIposABIATH IMaEpCKUE KayecTBa U
YMEHUSI KOMaH/IHOI paboThI

OIIK-5 - Criocoben
TUTAHUPOBATh,
OpPraHU30BBIBATH U
KOHTPOJIMPOBATH PAOOTHI
10 CO3/IaHUI0, YCTAHOBKE
Y MOJICPHU3AIINU
TEXHOJIOTUYECKOTO
o0opyioBaHus U
TEXHOJOTUYECKUX
poIieccoB B chepe cBoei
npogeCcCuoHAITBHON
JEATeILHOCTH

3-1 - 3110’kUTh OCHOBHBIE HOPMBI U IIpaBUIIa,
perinaMeHTHpyoue paboThl 10 CO3aHHUIO,
YCTaHOBKE U MOJIEPHU3ALUU
TEXHOJIOTUYECKOT0 000py10BaHMS,
TEXHOJIOIMYECKHUX IPOLIECCOB U
MH(POPMALIMOHHBIX CHCTEM

3-2 - OOBSICHUTH IPHUHIIUIIBI U TUTIOBOM
MOPSAIOK TNIAHUPOBAHHUS, OPraHU3AINH U
KOHTPOJISI BBITIOJIHEHUS pa0boT MO CO3JaHMUIO,
YCTaHOBKE U MOJICpHU3ALIUU
TEXHOJIOTHYECKOr0 000pyAOBaHNUS,
TEXHOJIOTUYECKHX MPOIECCOB U
MH(OPMALIMOHHBIX CHUCTEM

3-3 - [lepeuncianTb OCHOBHBIE pa3/ieibl
JIOKYMEHTOB (TE€XHUYECKOTO 3aJaHus,
TEXHUYECKUX YCIIOBUM U T.II.), B COOTBETCTBUU
C KOTOPBIMH BBIITOJTHAKOTCSA pa6OTBI 10
CO3/JaHUIO, YCTAHOBKE M MOJICPHHU3ALIUH
TEXHOJIOTMYECKOro 000pyA0BaHNUS,
TEXHOJIOTHYCCKHUX IMPOUCCCOB U
UH()OPMAIIMOHHBIX CUCTEM




3-4 - TlokazaTb BO3MOXXKHOCTHU UCIIOJIb30BAHUS
1M(POBBIX TEXHOJIOTHH (co3aanme MU(POBBIX
JBOWHHUKOB) ISl ONTHMH3AIIH PAOOTHI 10
CO3/IaHHI0, YCTAHOBKE U MOJICPHHU3AIIUU
TEXHOJIOTUIECKOTO 000pyT0BaHHS,
TEXHOJIOTUYECKHX TIPOIECCOB U
WH(OPMAIIMOHHBIX CHCTEM

V-1 - O00cHOBATH AeTaNbLHBIN IUIAH
MPOBEIEHUS paboOT MO CO3J]aHUI0, YCTAHOBKE U
MOJEPHHU3ALUN TEXHOIOTUYECKOTO
000pyI0BaHUsl, TEXHOJIOTUYECKUX MTPOLIECCOB U
MH(OPMALIMOHHBIX CUCTEM

V-2 - AHanu3upoBaTh 3aJlaHusl, pacpeesTh
1 OOBACHATH UX PAOOTHHUKAM KOJUIEKTHBA MPU
BBITIOJTHEHUH pabOoT MO CO3AaHMIO, YCTAaHOBKE U
MOJIEpHU3aLMU 000pY10BaHUS,
TEXHOJIOTUYECKUX MTPOLIECCOB U
MH(POPMALIMOHHBIX CUCTEM

V-3 - OneHuBaTh UCIIOJHEHUE PAOOT 1O
CO3/IaHHIO, YCTAHOBKE U MOJIEPHU3ALIUU
TEXHOJIOTUYECKOT0 000py10BaHHUS,
TEXHOJIOTMYECKHUX IPOLECCOB U
MH(POPMAIIMOHHBIX CHCTEM Ha COOTBETCTBUE
perinaMeHTam

V-4 - Ucnionp30BatTh Mpu HEOOXOIUMOCTH
TEXHUKH MUGPOBOTO MOJICTUPOBAHUS TIPH
BBITIOJTHEHUH Pa0OT 1O CO3/IaHUI0, YCTAHOBKE U
MOJICPHH3AIINN TEXHOJIOTHYECKOTO
000py/10BaHUsl, TEXHOJIOTUYECKUX MTPOLIECCOB U
MH(POPMAIIMOHHBIX CHCTEM

I1-1 - CaMOCTOSITEIEHO COCTABUTH TUTaH PaboT
B LIEJIOM II0 dTanaM CO3JaHusl, yCTAHOBKH U
MO/IEpPHU3ALIMU TEXHOJIOTUYECKOTO
000pyI0BaHUS, TEXHOJIOTUIECKHUX TPOLIECCOB U
WH(OPMAIIMOHHBIX CHCTEM JIHOO OTACITBHBIX
3TaroB 3Toi paboThI

I1-2 - TIpoBecTH KOHTPOIb BHIMOTHEHUS
3aJlaHu¥ C Y4€TOM COOTBETCTBHSI periiaMeHTaM,
CpOKaM UCTIOTHEHUS ¥ MaTepHAbHBIM
3aTpaTam

JI-1 - JleMoHCTpUpOBaTh TPeOOBATEIHHOCTD U
MPUHIUITAAIBHOCTB B IPOLIECCE KOHTPOJIA
BBIIIOJIHEHUS 3aJaHuN

OIIK-6 - Cnocoben
IUTAHUPOBATh U

3-1 - Hepe‘-II/ICJ'II/ITB OCHOBHBIC TCXHHYCCKHEC
napaMeTpbl U TEXHOJIOTMYCCKUC




OpraHu30BaTh PabOTHI MO
HKCIUTyaTaIH
TEXHOJIOTUIECKOTO
o0opyioBaHuUs U
00eCTeYeHHTO
TEXHOJOTHUYCCKUX
poIieccoB B chepe cBoei
npo¢eCcCuOHATBHON
JESITETPHOCTH C YIETOM
SHEpro- u
pecypcordhpexTuBHOCTH
MIPOU3BOJICTBEHHOTO
IIUKJIA U TIPOTYKTa

XapaKTEPUCTUKU IKCILTYaTUPyEeMOTO
000pYIOBaHUS M PeaTN3yEeMbIX
TEXHOJIOTHYECKHUX ITPOIIECCOB

3-2 - Ha3BaTh uMeronimecs: orpaHuYeHUs
PEXKUMOB IKCILTyaTaIlliu 000PYI0BaHUS U
periaMeHThl TEXHOJIOTHYECKHUX MPOIIECCOB

3-3 - OOBSCHUTH NPUHIIMIIBI SHEPTO U
pecypcocOepexeHus IPOU3BOCTBEHHOTO
[IUKJIA U TIPOYKTa

V-1 - TexHu4eCcKH TpaMOTHO (OPMYITHUPOBATH
3aJlaHus 10 HKCIUTyaTallui TEXHOJIOTUYECKOTO
000py1I0BaHUS U 00ECTICUCHHIO
TEXHOJOTHYECKHUX MPOIECCOB C yUETOM
UMEIOIIUXCS OTPaHUYEHUN PEeKUMOB
9KCIUTyaTaluu 000pyI0BaHUS U pErilaMeHThI
TEXHOJIOTUYECKHUX MPOIECCOB

V-2 - OueHuBarh X0[ IKCIUTyaTalluu
TEXHOJIOTUYECKOTO 000PYAOBaHUS U
peanu3any TEXHOJIOTHYECKUX MIPOLECCOB Ha
OCHOBaHUU BU3YaJIbHOTO aHAJIM3a U NOKa3aHUMN
KOHTPOJIbHO-U3MEPUTEIBLHON armnaparypbl

VY-3 - OO0CHOBaHHO KOPPEKTHUPOBATH X0/
9KCIUTyaTalluu TEXHOJIOTUYECKOTO
000pyI0BaHUs U peaan3aluu
TEXHOJOTUYECKHX MPOIECCOB, TOOUBASChH
MOBBILIECHUS YPOBHSI SHEPTO U
pecypcocOepexeHns: IpOr3BOICTBEHHOTO
[UKJIA ¥ IPOJTyKTa

[1-1 - Opranu3oBaTh B COOTBETCTBUHU C
pa3paboTaHHBIM YTBEPKJACHHBIM IJIAHOM
BBINIOJTHEHHE PabOT MO IKCIUTyaTallluu
TEXHOJIOTHYECKOT0 000PyAOBaHUS U
00€eCIeYeHNIO TEXHOJIOTUYECKUX MTPOLIECCOB B
ctepe cBoeit mpodeccroHambHON
JESATEIIBHOCTH

I1-2 - Ilpennarats 1 apryMEHTUPOBaHHO
JI0Ka3bIBaTh 11€JIECO00PA3HOCTD
KOPPEKTUPOBOK I1apaMETPOB IKCILTyaTalluH
000pyI0OBaHUS U peaTu3aluu
TEXHOJIOTUYECKHUX MPOLECCOB JIsl MOBBIILICHUS
YPOBHS SHEPTO U PeCypcocOepeKeHUs
MIPOM3BOJICTBEHHOTO LIMKJIA U MPOTYyKTa

-1 - IleMOHCTpHpOBaTh OTBETCTBEHHOE
OTHOIIIEHHE K paboTe, OpraHN3aTOPCKUe
CIIOCOOHOCTH




IIpoext 1o
MO0
AHanorossle U
MHKPOIIPOLIECCOP
HBIE YCTPOMCTBA
3JIEKTPOHHBIX
pudopoB

OIIK-1 - Criocoben
(hopMyJIHpPOBATh U PEIIaTh
HAY4YHO-
HCCIIeI0BATEILCKHUE,
TEXHUYECKHE,
OpraHU3aIMOHHO-
HKOHOMHYECKHUE U
KOMILIEKCHBIC 3a/1a4H,
IPUMEHSS
byHIaMeHTAIbHBIC 3HAHUSI

3-1 - CooTHOCUTB MTPOOIEMHYIO 00JIACTh C
COOTBETCTBYIOIIEH 00JaCThIO
(byHIaMEHTAIBHBIX B OOIIEMHKEHEPHBIX HaYK

3-2 - [IpuBectu npuMepsbl TEPMUHOJIOTUH,
NPUHINIIOB, METOOJIOTUYECKHUX ITOIX0/I0B U
3aKOHOB (pyHIaMEHTAIBHBIX U
OOIEMHXEHEPHBIX HaYK, IPUMEHUMBIX JUIS
(bOpMyITUPOBAHUS U PEIICHHS 33134
poOIeMHOM 001acTH 3HAHUS

V-1 - Ucnonb30Bate A7t GOpMyIHpOBaHUS U
pereHus 3a1a4 mpodIeMHOM obacTu
TEPMUHOJIOTHIO, OCHOBHBIE TIPUHIIHITEI,
METOO0IOTHYECKHE MOIXOABI H 3aKOHBI
(yHIaMEHTaIbHBIX U OOLIEMH)KEHEPHBIX HAYK

V-2 - KpuTrH4eckH OLleHUTh BO3MOKHBIE
crocoO0bl pelIeHus 3a1a4 NpooIeMHON
00J1aCTH, UCTIONB3Ys 3HAHUS
(byHIaMEHTaJIbHBIX U OOLIEUHKEHEPHBIX HAYK

I1-1 - PaboTas B komaHie, pa3padbaTbiBaTh
BapHaHTHI (POPMYITHPOBAHUS U PEIICHUS
HAYYHO-HCCIIEIOBATEIbCKUX, TEXHUIECKHX,
OpPTaHU3aIMOHHO-DKOHOMHYECKUX U
KOMIUIEKCHBIX 3a/1a4, IPUMEHSISI 3HAHUS
(byHIaMEHTATBHBIX U OOIIEHHKEHEPHBIX HAYK

-1 - IIposiBIIATh TUAEPCKUE KAUeCTBA U
YMEHUSI KOMaHIHOH paboThI

OIIK-3 - Cnocoben
l'IJ'IaHI/IpOBaTB nu HpOBO)II/ITB
KOMIIJICKCHBIC
HCCIIEIOBAHUS U
W3BICKAHUS JJIS PEIICHUS
WHXCHEPHBIX 33124
OTHOCSIIIIUXCS K
npodeccroHaIbHOM
JEATEILHOCTH, BKIIFOYast
IIPOBEICHUE U3MEPEHUM,
TUTAHUPOBAHKE U
MMOCTaHOBKY
IKCIIEPUMEHTOB,
HMHTEPIIPETAIIIO
HOJIy‘-IeHHBIX peBy.]IBTaTOB

3-1 - CpopmynupoBaTh OCHOBHBIC IPUHITUTIBI
OpTraHM3alMH U TUTAHUPOBAHMS HAYTHOTO
WCCIIEIOBAHHUS

3-2 - XapakTepHu30BaTh BO3MOKHOCTH
HCCIIEIOBATENbCKOM anmnapaTypsl 1 METOJOB
HCCIIEI0OBAHMS, UCIIOJIb3Ysl TEXHUUECKNE
XapaKTePUCTUKH U 00JIACTH IPUMEHEHHS

3-3 - Cnenath 0030p OCHOBHBIX METOJIOB
CTATUCTUYECKON 00pabOTKHU M aHaIM3a
pe3yJIbTaTOB U3MEPEHUI

3-4 - Hepe‘-II/ICJ'II/ITB OCHOBHBIC HOPMATHUBHBIC
HAOKYMCHTEI, PCTIIAMCHTUPYIOIIINC O(bOpMJ'IeHI/IC
HAayYHO-TCXHUYCCKUX OTUCTOB U 3alIUTY IIpaB
HHTGJ’IJ’IGKTyﬂJ’ILHOﬁ COOCTBEHHOCTH

V¥-1 - CoOuparb 1 aHAIU3UPOBATH HAYYHO-
TEXHUUYECKYIO HH(OPMALUIO IS
ONITUMAIIFHOTO TUTAHUPOBAHHS UCCIICAOBAHUS U
U3bICKaHUS




V¥-2 - O60cHOBaHHO BHIOPATh HEOOXOIUMYIO
anmapaTypy U METOJ] UCCIICIOBaHUS IS
pelICHU MHKCHCPHBIX 3ala4, OTHOCAIINUXCA K
poecCHOHATBHOM IeATETbHOCTH

V¥-3 - OuenuBath opopMiIeHUE HAYUHO-
TEXHUUYECKUX OTYETOB, MyOIMKAINi HaAyYHBIX
PE3yNbTAaTOB, TOKYMEHTOB 3alIUTHI
HHTEJJIEKTYallbHOM COOCTBEHHOCTH Ha
COOTBETCTBUE HOPMATUBHBIM TPEOOBAHUSIM

[1-1 - BeImonHATH B paMKax IMOCTaBIEHHOTO
3aJJaHHs SKCIICPUMEHTAIbHBIC KOMIUIEKCHBIC
HAYYHO-TEXHHUYECKUE UCCIICOBAHUS U
M3BICKaHUS JJIs1 PEIICHUS] MH)KEHEPHBIX 3a/1a4 B
obnactu mpo(ecCHOHaNBbHOMN ACSITEIBHOCTH,
BKJItOUasi 00paboOTKy, UHTEPIPETALUIO U
odopMIIeHHE PE3YIHTATOB

I1-2 - OopMUTH HayYHO-TEXHUUECKUH OTUET,
nyOIMKALMIO HAYYHBIX PE3YJIbTaTOB,
JOKYMEHTBI 3aIUThl NHTEJIEKTYaJIbHOM
COOCTBEHHOCTH B COOTBETCTBHU C
HOPMAaTHUBHBIMU TPEOOBAHUSAMHU

-1 - IIposABnsTE yMEHHE BUIETH IE€TAJIH,
YIIOPCTBO, AaHATUTHYECKUE YMEHUS

OIIK-4 - Criocoben
pa3pabaTbIBaTh
TEXHHYECKHE OOBEKTHI,
CUCTEMBI 1
TEXHOJIOTHYECKUE
MPOLECCHI B CBOEH
npodeccrnoHaIbHOM
JESATEIILHOCTH C yYETOM
SKOHOMHUYCCKHX,
9KOJOTUYCCKHX,
COLMAJIbHBIX OTPAaHUYECHUI

3-1 - OOBSICHUTH OCHOBHBIE MPUHITUIIBI
(GYHKITMOHUPOBAHUSI pa3pabaThIBaeMBbIX
TEXHUYECKNX OOBEKTOB, CUCTEM,
TEXHOJIOTUYECKHUX MPOIECCOB

3-2 - U3n0XUTh MPUHLIMIIBI pacyeTa
SKOHOMUYECKOH 3P PexkTuBHOCTH
IIPEIJIOKEHHBIX TEXHUYECKUX PEIIECHUN

3-3 - [IpuBecT npuMeEpbI CPaBHEHUS
IIPETIOKEHHBIX PELIEHUH ¢ MUPOBBIMU
aHaJloraMu

3-4 - Onrcath OCHOBHEBIE MOAXOAbI K OLIEHKE
JKOJIOTUYECKUX U COLIUAIILHBIX MOCJIEICTBUH
BHEJIPEHUS NHKEHEPHBIX PEIICHUMA

V-1- Hpe,[[J'IO)KI/ITB HECTAHAAPTHBIC BAPpHAHTHI
paBpa60TKI/I TCEXHUYCCKUX 06’LCKTOB, CUCTEM, B
TOM YHUCJIC I/IH(I)OpMaI_II/IOHHBIX, n
TCXHOJIOTHYCCKUX ITPOLCCCOB

V-2 - JlokazaTh HayYHO-TEXHUYECKYIO U
SKOHOMUYECKYIO COCTOSITENIbHOCTD U
KOHKYPEHTOCTIOCOOHOCTH MPEASIOKEHHBIX
WH)KEHEPHBIX PELICHUI




V-3 - OLeHUTD DKOJIOTNYECKUE U COL[HAIHLHBIE
PUCKHU BHEAPEHUS MPEIIIOKEHHBIX
VMHKEHEPHBIX PEIICHUN

V-4 - IIpoBecTr BCECTOPOHHUI aHAN3
MPUHSTHIX UHKEHEPHBIX PELICHUH 15
BBITIOJTHEHUS pa3pab0TKU TEXHUYECKUX
00BEKTOB, CUCTEM, B TOM YHCIIE
MH(OPMALIMOHHBIX, U TEXHOJIOTUYECKUX
MIPOLIECCOB

[1-1 - BeImonHATH B paMKax IMOCTaBIEHHOTO
3aJlaHus pa3padOTKU TEXHUUECKUX 0OBEKTOB,
CHCTEM, B TOM 4HCJIe HH(POPMAIIMOHHBIX, H
TEXHOJOTHYECKHUX MPOLECCOB B CBOEH
npodeccroHalIbHOM 1eATENbHOCTH C YUETOM
SKOHOMUYECKHX, IKOJIOTMYECKUX, COLUATIBHBIX
OTpaHUYECHU I

JI-1 - JleMOHCTpHpPOBaTh KPEATUBHOE
MBILIUIEHUE, TBOPUECKHUE CIIOCOOHOCTH

OIIK-5 - Cniocoben
TUTAHHPOBAT,
OpPTraHHU30BHIBATH U
KOHTPOJIUPOBATH PAbOTHI
M0 CO3JJaHUIO0, YCTAaHOBKE
1 MOJIEpHU3AINH
TEXHOJOTHYECKOIo
o0opyaoBaHUs U
TEXHOJOTHYECKHUX
MIPOLIECCOB B cpepe CBOEi
npodeccroHanbHOM
JeSITeIbHOCTH

3-1 - U310xUTh OCHOBHBIE HOPMBI U NpaBuUIa,
perimaMeHTHpYoLe paboThl 110 CO3JAHHUIO,
YCTaHOBKE M MOJICpHU3ALIUU
TEXHOJIOTUYECKOro 000pyA0BaHNUS,
TEXHOJIOTMYECKHUX IIPOLECCOB U
MH(POPMALIMOHHBIX CUCTEM

3-2 - OOBSCHUTH NPUHIIMIIBI U TUTIOBOU
MOPSI0K TUIAHUPOBAHUS, OPTaHU3AIMH U
KOHTPOJIS BBITIOJHEHHUS pabOT 110 CO3/JaHHUIO,
YCTAHOBKE U MOJICPHU3AINH
TEXHOJIOTHYECKOT0 000py10BaHHUS,
TEXHOJIOTUYECKUX TPOLIECCOB U
MH(POPMAIMOHHBIX CHCTEM

3-3 - [lepeunciiuTh OCHOBHBIE Pa3JieIibl
JOKYMEHTOB (TEXHHUYECKOI0O 3aJaHMs,
TEXHUYECKHUX YCJIOBHM U T.11.), B COOTBETCTBHHU
C KOTOPBIMU BBITOIHSIOTCS paOOTHI 110
CO3/IaHUI0, YCTAHOBKE U MOJIEPHHU3AIIUU
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
TEXHOJIOTMYECKHUX IIPOLECCOB U
MH(POPMALIMOHHBIX CHCTEM

3-4 - Iloka3zaTh BO3MOKHOCTH HCIIOJIb30BaHUS
1M(pPOBBIX TEXHOJIOTUH (co3aaHue Hu(POBBIX
JBOMHUKOB) ISl ONITUMH3AIIMNA PAOOTHI IO
CO3/IaHUI0, YCTAHOBKE U MOJCPHHU3AIINN
TEXHOJIOTHYECKOTO 000PYI0BAHUS,




TEXHOJIOTMYECKUX IPOLIECCOB U
MH(POPMALMOHHBIX CHCTEM

V-1 - O00CHOBATH A€TAJBHBIN IIJ1aH
MPOBEACHUS PabOT MO CO3/IaHUIO, YCTAHOBKE U
MOJICPHH3AIIUN TEXHOJIOTHUECKOTO
000pyI0BaHUs, TEXHOJOTHUECKHUX MTPOIIECCOB U
MH(POPMAIMOHHBIX CHCTEM

V-2 - AHanu3upoBaTh 3aJlaHus, pacpeeisTh
1 O0BACHATH UX paOOTHUKAM KOJIJICKTHBA MIPH
BBITIOJIHEHUH PadOT MO CO3/IaHUI0, YCTAHOBKE H
MOJIEpHU3ALMU 000pY10BaHUS,
TEXHOJOTMYECKHUX MPOLECCOB U
MH(POPMAIMOHHBIX CHCTEM

V-3 - OueHuBaTh UCIIOJIHEHHE PAdOT IO
CO3/IaHUI0, YCTAHOBKE U MOJIEPHU3AIIUU
TEXHOJIOTHYECKOr0 000pyAOBaHNUS,
TEXHOJIOTMYECKHUX MPOLECCOB U
MH(OPMALIMOHHBIX CHCTEM Ha COOTBETCTBHE
periiaMmeHTam

V-4 - Vcionb3oBaTh NpU HEOOXOAUMOCTH
TEXHUKU [IUPPOBOTO MOJECIUPOBAHUS ITPU
BBINIOJTHEHUH paboT MO CO3AaHUIO, YCTAaHOBKE U
MOJIEpPHU3ALIMU TEXHOJIOTUYECKOTO
000pyI0BaHUs, TEXHOJIOTHYECKHUX ITPOLIECCOB U
MH(POPMALIMOHHBIX CUCTEM

I1-1 - CaMOCTOSITETLHO COCTaBUTH IUIAH pabOT
B I[EJIOM TI0 dTaraM CO3JaHusl, YCTAHOBKH U
MO/JICPHU3AIIUHN TEXHOJIOTUYECKOTO
000pyI0BaHUS, TEXHOJIOTHYECKHUX MPOLIECCOB U
MH(OPMAIIMOHHBIX CHCTEM JIMOO OTACTBHBIX
ATAIoOB 3TOW PabOTHI

[1-2 - ITpoBecT KOHTPOJIb BHIMOJHEHUS
3aJlaHuM C Y4ETOM COOTBETCTBHSI perjlaMeHTaM,
CpPOKaM MCHOJHEHUS U MaTepHaIbHBIM
3aTpaTam

JI-1 - JleMoHCTpUpOBaTh TpeOOBATEIHHOCTD U
MIPUHIUIIAAIBLHOCTB B IIPOLIECCE KOHTPOJIA
BBIIIOJIHEHUS 3aJaHuN

OIIK-6 - Crocoben
IUIAHUPOBATh H
OpraHM30BaTh PabOTHI IO
IKCILTyaTaIuH
TEXHOJOTHYECKOIO
00opyI0BaHUs U
00eCcIeYCHUIO

3-1 - [lepeunciuTh OCHOBHBIE TEXHUYECKHUE
napaMeTpsl U TEXHOJIOTHUYECKUE
XapaKTePUCTHKU IKCILUTyaTHPyEMOTO
000py/I0BaHUs U peaTn3yeMbIX
TEXHOJIOTUYECKHUX MPOIECCOB
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TEXHOJOTNYCCKUX
npoIeccoB B chepe cBoei
npodeccrnoHaIbHOM
JESATEIILHOCTH C yUYETOM
9HEpro- u
pecypcordpexTuBHOCTH
IMPONU3BOACTBECHHOT'O
LUKJIA ¥ IPOAYKTa

3-2 - Ha3Batb uMeromuecs: orpaHuueHus
PEKUMOB IKCIUTyaTalluu 000PYAOBaHUS U
periIaMeHThl TEXHOJIOTMYECKUX TPOIIECCOB

3-3 - OOBSICHUTH IPUHIIUIIBI SHEPTO U
pecypcocOepekeHus: IPOU3BOACTBEHHOTO
LUKJIA ¥ IPOJTyKTa

V-1 - TexHUUECKU TPAMOTHO (POPMYIIUPOBATH
3aJ1aHus 0 KCIUTyaTalluy TEXHOJIOTHYECKOTO
000pyI0BaHUs U 00ECTICUCHHUIO
TEXHOJOTMYECKHUX IPOLECCOB C yUETOM
UMEIOLIUXCS OTPaHUYEHUN PEKUMOB
AKCIUTyaTaluu 000py10BaHUS U pErylaMeHThI
TEXHOJIOTUYECKHUX MPOLIECCOB

V-2 - OueHuBaTh X0 dKCIUTyaTalluu
TEXHOJIOTUYECKOro 000pyI0BaHUS U
peaTu3auy TEXHOJIOTHYECKUX IMPOIECCOB Ha
OCHOBAaHMUH BU3YaJbHOTO aHAIN3a U MOKa3aHUI
KOHTPOJIbHO-U3MEPUTEIILHOMN anmnaparyphl

VY-3 - O60CHOBaHHO KOPPEKTHPOBATH X0
AKCILTyaTaIllul TEXHOJIOTUIECKOTO
000pyI0BaHUS U peaTn3aIlin
TEXHOJIOTHYECKUX TMPOIECCOB, JOOHUBASICH
IIOBBILLIEHUS YPOBHS JHEPIO U
pecypcocOepexeHnst IPOU3BOICTBEHHOTO
IIUKJIA U TIPOTYKTa

II-1 - Opranu3oBaTh B COOTBETCTBHUHU C
pa3paboTaHHBIM YTBEPKAECHHBIM TNIAHOM
BBINOJIHEHHE Pa0O0T MO HKCIUTyaTaluH
TEXHOJIOTUYECKOTO 000PYAOBaHUS U
00ECTIeYeHHIO TEXHOJIOTHYECKUX MTPOIECCOB B
cdepe cBoelt mpodeccuoHaIbLHON
JeSITeTbHOCTH

I1-2 - [Tpegnarats U apryMeHTUPOBAHHO
JI0Ka3bIBaTh 11€J1€CO00Pa3HOCTD
KOPPEKTUPOBOK MMapaMeTPOB DKCILTyaTalluH
000pyI0BaHUs U peaan3aluu
TEXHOJIOTUYECKHUX MPOLECCOB ISl MOBBIIICHUS
YPOBHSI DHEPTO U pecypcocOepekeHus
MIPOU3BOACTBEHHOTO LIMKJIA U TPOIyKTa

-1 - JleMOHCTpHpPOBaTh OTBETCTBEHHOE
OTHOILIEHHE K paboTe, OpraHu3aTOPCKUE
CIIOCOOHOCTH

OIIK-7 - CnocobeHn
TUTAHUPOBATh U YIPABISATH
JKU3HEHHBIM [IUKJIOM

3-1 - 3105%XUTh NPUHLUIIBI UMUTALHOHHOTO
MOJIETIMPOBAHUS JJIsl HPUHATHS UHKEHEPHBIX
peLIeHui
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WHXCHEPHBIX TIPOJAYKTOB U
TEXHUIECKNX OOBEKTOB,
BKJIIOYAs CTAIUU 3aMbICJIa,
aHanu3a TpeOOBaHMIM,
MIPOCKTHPOBAHWS,
M3TOTOBJIEHUS,
IKCILTyaTaIuH,
TTOJIICPIKKH,
MOJICPHU3AITNH, 3aMCHBI U
YTHIIA3AIHAN

3-2 - Jlatb onpesiesieHne KU3HEHHOTO 1K1
WHXCHEPHOTO MPOJIyKTa, €r0 OCHOBHBIX
CTaJuid U MOJIEIIEeH

3-3 - [lepeunciuTh NPUHIHUIIBI U BO3MOXKHBIE
poJieBbIe MOJEIHU YIIPaBICHUS KOMaHIOU
WHXEHEPHOTO MPOEKTa

VY-1 - ®opMynupoBaTh UHKEHEPHBIE 3a1a4U C
y4eToM (opMalli30BaHHBIX TPEOOBAHMIA

V-2 - Onpenensith OCHOBHBIE TOTPEOHOCTH
CTEHKXOJIIEPOB (3aMHTEPECOBAHHBIX CTOPOH) U
dhopmynupoBaTh TpeOOBaHUS K
3(PEeKTUBHOCTU MHKEHEPHBIX MTPOTYKTOB U
TEXHUYECKUX O0BHEKTOB

V-3 - Ucnonb30BaTh NPOrpaMMHBIE TAKETHI
IIPU TIOCTPOCHUN UMHUTAITMOHHON MOJIENTN
pa3pabarbiBaeMON CUCTEMBI WU
HCTOJIb3YIOLIEH CUCTEMBI

V-4 - BeiOpats 000pya0oBaHUE U
TEXHOJIOTUYECKYIO OCHACTKY TIpU pa3paboTKe
TEXHUYECKHX 3a/IaHUil Ha TIPOCKTUPOBAHUE U
M3rOTOBJICHHE WH)KEHEPHBIX MPOYKTOB H
TEXHUYECKHX 0OBEKTOB

I1-1 - OcBOUTBH NPAKTHKU OCTPOEHUS U
MIPUMEHEHNS UMUTALIMOHHBIX MOJIETIEH B
polecce NPOEKTUPOBAHUS

I1-2 - UMeTh mpakTUYECKUI OTIBIT
TUTAHUPOBAHUS U YIPABICHUS )KU3HEHHBIM
LUKIIOM UHXEHEPHBIX MPOIYKTOB U
TEXHHUUYECKUX OOBHEKTOB

[1-3 - ®opmaniu3oBaTh U COTIACOBBIBATH
TpeOOBaHUs, OTHOCSIIIUECS K BHEITHUM
YCIIOBUSM (3KCIUTyaTallMM, COMPOBOKIACHMSI,
XpaHeHus, IEPEeBO3KH, BbIBOJIA U3
IKCILTyaTallu)

[1-4 - Pa3paboTaTh TEXHUYECKHUE 3a]]aHUs Ha
MIPOEKTHUPOBAHNE M U3TOTOBJICHUE
MH)KEHEPHBIX MPOIYKTOB U TEXHUYECKUX
00BEKTOB, BKJIFOUAst BHIOOP 000PYI0BaHUS U
TEXHOJIOTHYECKON OCHACTKU

-1 - IIposBisSITH HACTOMYHUBOCTD B
JNOCTHKEHMH L1eNIn; BHUMATEIbHOCTS;
AHanmMTUYECKHE YMEHUS

[1IK-2 - Criocoben
OpraHHU30BaTh MPOBEICHUE

3-1 - XapakTepu3oBaTh METOAbI
MOJEJIMPOBAHUS, pacyeTa, MIPOCKTUPOBAHUS,
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HAy4YHOTO MCCIICI0OBAaHUS U
pa3paboTKy, MPEeICTABIATh
1 apTyMEHTHPOBAHHO
3aIUIIATh MTOJTyICHHBIC
pe3yIbTaTHI
VMHTEJUIEKTYJIbHON
JESATEIILHOCTH, CBS3aHHBIC
¢ 00paboTKOi, Iepeaauei
Y U3MEPCHHUEM CHUTHAJIOB
pa3IUYHON (PU3HIECKOU
MIPUPOJIBI B
MPUOOPOCTPOCHUH

KOHCTPYUPOBAHUS U MOJCPHU3AINH
puOOpHOI 0a3bl B COOTBETCTBHUH C
TpeOOBAHUSAMHU MOTyYEHUS] HH()OPMATHBHBIX
CHTHAJIOB Pa3IMYHON (PU3UIECKOM MPHPOIBI

V-1 - ®opMmynupoBaTh TEXHUYECKOE 3aJaHUE
Ha TIPOBECHHE UCCIIeI0OBAaHUI U pa3paboTok
ANEKTPOHHBIX COCTABJISIOMIUX JIJIs1 TPUOOPOB
HEepa3pyIIAIIEero KOHTPOJIS

V-2 - Kputruyecku BBIIOIHSITH aHAIU3
OTEYECTBEHHOH U 3apyOeKHOM HAyIHO-
TEXHUYECKOH MH(OpMaIiK 1o pa3paboTKe
METOJIOB M CPEACTB HEPa3pyLIAIOIIETO
KOHTPOJISA € y4€TOM ITOCTaHOBJIEHHOTO
TEXHUYECKOIO 3a1aHUS

[1-1 - UmeTh npakTU4ecKuii OnbIT paboThl C
COBPEMEHHBIMU MTPOTPAMMHBIMH CPEACTBAMHU
MOJIETTUPOBAHUs, U KOHCTPYUPOBAHHUS
puOOpPOB, CXEM U YCTPOUCTB NPHOOPOB
HEPa3PyILIAIOIIEr0 KOHTPOJIS

[IpoexTrpoBanue
AHAJIOTOBBIX
3JIEKTPOHHBIX
YCTPOMCTB

OIIK-3 - Cnocoben
l'IJ'IaHI/IpOBaTB nu HpOBO)II/ITB
KOMIIJICKCHBIC
HCCIIEIOBAHUS U
W3BICKAHUS JJIS PEIICHUS
HMHXCHEPHBIX 33124
OTHOCSIIIUXCS K
npodeccroHaIbHOM
JEATEIILHOCTH, BKIIFOYast
MPOBEJICHUE U3MEPCHHUH,
TUTAHUPOBAHKE U
MMOCTaHOBKY
IKCIIEPUMEHTOB,
HMHTEPIIPETALUIO
HOJIy‘-IeHHBIX pesyanaTOB

3-1 - CpopmynupoBaTh OCHOBHBIC IPUHITUTIBI
OpTraHM3alMH U TUTAHUPOBAHMS HAYIHOTO
WCCIICIOBAHHUS

3-2 - XapakTepu30BaTh BO3MOKHOCTH
HCCIIEIOBATENbCKOM anmnapaTypsl U METOJOB
WCCIIEI0OBAHMS, UCIIOJIb3Ysl TEXHUUECKNE
XapaKTePUCTUKH U 00JIACTH IPUMEHEHHS

3-3 - Cnenath 0030p OCHOBHBIX METOJIOB
CTATUCTUYECKON 00pabOTKH M aHaIM3a
pe3yJIbTaTOB U3MEPEHUI

3-4 - [lepeuncnuTb OCHOBHBIE HOPMATHBHbIE
JOKYMEHTBI, perjlaMeHTUpYIolHe opopmiieHue
Hay4YHO-TEXHUYECKUX OTYETOB U 3aLIUTY IIpaB
MHTEJUIEKTyalIbHONH COOCTBEHHOCTH

V¥-1 - CoOupatrb 1 aHATU3UPOBATH HAYYHO-
TEXHUUYECKYIO HH(POPMALUIO IS
ONITUMAJTFHOTO TUTAHUPOBAHHS UCCIICAOBAHUS U
U3bICKaHUs

V¥-2 - O60cHOBaHHO BBIOPATh HEOOXOIUMYIO
anmaparypy 4 METOJ UCCIICOBAHUS JUIS
peleHus UHXEHEPHBIX 3ajay, OTHOCSIIUXCA K
npoeCCUOHATIBHOM 1eATEIILHOCTH

V¥-3 - OuenuBath opopMiIeHUE HAYUHO-
TEXHUYCCKUX OTUYCTOB, ny6nm<aum71 Hay4YHBIX
pe3yIbTaTOB, JOKYMEHTOB 3aIIUTHI
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MHTEJUIEKTYyalIbHOW COOCTBEHHOCTH Ha
COOTBETCTBHE HOPMATHBHBIM TPEOOBAHUSAM

[1-1 - BpIOAHATH B paMKaxX MOCTABJIEHHOTO
3aJlaHus SKCIIEPUMEHTaIbHbIE KOMIUIEKCHbBIE
HAyYHO-TEXHUYECKHUE UCCIICTOBAHUS U
W3BICKAHUS AJIs PEIeHUS] MH)KEHEPHBIX 3a/1a4 B
obactu mpodeccHoHaNbHOM NesATeNbHOCTH,
BKIIIOUasi 00paboOTKy, UHTEPIPETAIUIO U
odopmileHne pe3yabTaToB

I1-2 - OopMUTH HAyYHO-TEXHUUECKUH OTUET,
yOJIMKALMIO HAyYHBIX PE3YyJIbTaTOB,
JIOKYMEHTBI 3alllUThl HHTEJJIEKTyaIbHON
COOCTBEHHOCTH B COOTBETCTBUHU C
HOPMATHBHBIMH TPEOOBaHUSIMHU

-1 - IIposABisATh yMEHHE BUAETH 1€TAJIH,
YHOPCTBO, aHATUTHYECKUE YMEHUS

OIIK-5 - Criocoben
TUTAHUPOBAT,
OpPTraHHU30BHIBATH U
KOHTPOJIUPOBATH PAbOTHI
10 CO3JITaHUIO0, YCTAHOBKE
Y MOJICPHH3AINH
TEXHOJOTMYECKOI0
o0opyoBaHus U
TEXHOJOTHYECKHUX
MIPOLIECCOB B cpepe CBOei
npodeccroHanbHOM
JeSITeIbHOCTH

3-1 - U310°%kUTh OCHOBHBIE HOPMBI U IIpaBUIa,
peraaMeHTHpyoIKe padboThl O CO3JaHHIo,
YCTaHOBKE U MOJIEpHU3ALIUU
TEXHOJIOTHYECKOTO 000PYI0BaHUS,
TEXHOJOTMYECKHUX MPOLECCOB U
MH(OPMALIMOHHBIX CUCTEM

3-2 - OOBSACHUTD NPUHIMIIBI U TUTIOBOU
MOPSAIOK TUIAHUPOBAHUS, OPraHU3ALMH U
KOHTPOJIS BBIIIOJIHEHHUS pabOT 10 CO3/JaHHUIO,
YCTaHOBKE U MOJIEPHU3ALUU
TEXHOJIOTUYECKOT0 000py10BaHHUS,
TEXHOJOTMYECKHUX IPOLECCOB U
MH(POPMALIMOHHBIX CHCTEM

3-3 - [lepeunciiUTh OCHOBHBIE Pa3/IeIIbl
JOKYMEHTOB (T€XHHUYECKOI0 3aJjaHMus,
TEXHUYECKHUX YCJIOBHM U T.I1.), B COOTBETCTBHHU
C KOTOPBIMU BBITIOIHSIOTCS pabOTHI 110
CO3/IaHUI0, YCTAHOBKE U MOJIEPHU3AIIUU
TEXHOJIOTHYECKOro 000pyAOBaHNUS,
TEXHOJOTHYECKHX MPOIECCOB U
MH(OPMALIMOHHBIX CHUCTEM

3-4 - [loka3aTb BO3MOKHOCTH UCIIOIb30BaHUS
U(PPOBBIX TEXHOJIOTUH (Co3/1aHue IU(POBBIX
JBOWHUKOB) ISl ONITUMH3AIMNA PAOOTHI IO
CO3/IaHHI0, YCTAHOBKE U MOJIEPHU3ALIUU
TEXHOJIOTUYECKOro 000pyA0BaHNUS,
TEXHOJOTMYECKHUX MPOLECCOB U
MH(POPMALIMOHHBIX CUCTEM
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V-1 - O60cHOBATEH AETAIBHBIN IUIAH
MPOBEICHUS paboT M0 CO3/[aHUI0, YCTAHOBKE U
MO/JICPHU3AIIUH TEXHOJIOTHYECKOTO
000py10BaHUS, TEXHOJIOTHYECKHUX MPOLIECCOB U
HHGOPMAIIMOHHBIX CHCTEM

V-2 - Ananu3upoBaTh 3aiaHus, paclpeesiTh
1 OOBACHATH UX PAOOTHUKAM KOJUIEKTHBA MPU
BBITIOJTHEHUH PabOT MO CO3AaHUIO, YCTAHOBKE U
MOJIEpHU3AIMU 000pYI0BaHUS,
TEXHOJIOTHYECKUX MPOIECCOB U
MH(OPMALIMOHHBIX CUCTEM

V-3 - OueHuBaTh UCHOJHEHUE PadOT O
CO3JJaHUIO, YCTAaHOBKE M MOJICPHHU3ALIUH
TEXHOJIOTMYECKOro 000pyA0BaHNUS,
TEXHOJIOTHYCCKUX IMPOUCCCOB U
I/IH(i)OpMaHI/IOHHI)IX CHUCTEM Ha COOTBETCTBUEC
peryiaMeHTam

V-4 - Mcnionb30BaTh Npu HEOOXOAMMOCTH
TEXHUKU UPPOBOTO MOJECIUPOBAHUS IIPH
BBINOJIHEHUH PadOoT MO CO3/1aHUI0, YCTAHOBKE U
MOJIEpPHU3ALIMU TEXHOJIOTUYECKOTO
000pyI0BaHUS, TEXHOJIOTUYECKHUX MPOLIECCOB U
MH(POPMALIMOHHBIX CHCTEM

I1-1 - CamocTOATENHEHO COCTABUTH TUIAH PadbOT
B L[EJIOM IO 3TaraM COo3JaHusl, yCTAHOBKH U
MOJIEpHU3AILIUU TEXHOJIOTUYECKOTO
000py/10BaHUsl, TEXHOJIOTUYECKUX MTPOLIECCOB U
MH(OPMALIMOHHBIX CUCTEM JIMOO0 OTAETBHBIX
3TaroB 3TOW pabOTHI

I1-2 - IIpoBecTH KOHTPOJIb BHINOIHEHUS
3a/IaHAN C Y4ETOM COOTBETCTBHUS PErVIAMEHTAM,
CpPOKaM MCIOJIHEHHs U MAaTEpUAIbHBIM
3arpaTam

JI-1 - JlemoHCcTpUpOBaTh TPeOOBATEILHOCTH U
MPUHIMITUATIBHOCTD B MPOLIECCE KOHTPOJIS
BBITIOJTHEHUS 3aJaHUH

OIIK-6 - Criocoben
TUTAHUPOBATH U
OpraHu30BaTh PabOTHI IO
IKCILTyaTaIluu
TEXHOJIOTHIECKOTO
o0opynoBaHus U
o0ecreueHunto
TEXHOJIOTUIECKHUX
nporieccoB B chepe cBoei
npo¢eCcCHOHATBHON

3-1 - IlepeuncnuTh OCHOBHBIE TEXHUYECKUE
napaMeTpbl U TEXHOJIOTHYECKHE
XapaKTePUCTHKH IKCIUTYaTHPYEMOTO
000pYIOBaHUS M PEATTN3yEMBIX
TEXHOJIOTHIECKUX MPOIECCOB

3-2 - Ha3Batsh HMCHOIUECA OTPpaHUYCHUA
PEKUMOB 3KCILTyaTalluu O60py,Z[OBaHI/I$I u
PErIIaMCHTBI TEXHOJIOTUYCCKUX IMMPOLECCOB
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ACATCIIbBHOCTU C YUCTOM
SHEPro- u
pecypcodrhexTuBHOCTH
IMPONU3BOACTBECHHOI'O
LHUKJIA ¥ IPOAYKTa

3-3 - OOBACHUTH NPUHIUIIBI FHEPTO U
pecypcocOepexeHus MPOU3BOCTBEHHOTO
IIUKJIA U TIPOYKTa

V-1 - TexHu4ecKu rpaMOTHO (OPMYITHUPOBATH
3aJJaHMs 110 IKCIUTYyaTallul TEXHOJIOTUIECKOTO
000py1I0BaHUS U 00ECTICUCHHIO
TEXHOJIOTUYECKHX MPOIECCOB C YYETOM
UMEIOIINXCS OTPAHUYCHUHN PEXKUMOB
IKCIUTyaTalui 000PYI0BaHUS U PETIIAMEHTHI
TEXHOJIOTUYECKHUX MPOIECCOB

V-2 - OueHuBarhb X0J1 IKCIUTyaTalluu
TEXHOJIOTUIECKOTO 000PYAOBaHUS U
peanu3any TEXHOJIOTHYECKUX MIPOLIECCOB Ha
OCHOBaHMU BU3YaJIbHOTO aHAJIM3a U NOKa3aHUMN
KOHTPOJIbHO-U3MEPUTEIBLHOM armnaparypbl

VY-3 - OO0CHOBaHHO KOPPEKTHUPOBATH X0/
HKCIUTyaTallui TeXHOJIOTHYECKOTO
000pyIOBaHUS U peaan3aluu
TEXHOJIOTUYECKUX MPOLECCOB, 100MBasCh
TIOBBIIIEHUS YPOBHS HEPro U
pecypcocOepexeHns: IpOU3BOICTBEHHOTO
IIUKJIA U TIPOJYKTa

[1-1 - Opranu3oBaTh B COOTBETCTBUHU C
pa3paboTaHHBIM YTBEPXKJACHHBIM IJIAHOM
BBINIOJTHEHHE pabOT MO IKCIUTyaTallluu
TEXHOJIOTHYECKOro 000py0BaHUS U
00eCneveHNI0 TEXHOJIOTHYECKUX IPOIIECCOB B
ctepe cBoeit mpodeccroHaIbHOM
JeSITeIbHOCTH

I1-2 - Ilpennarats 1 apryMEHTHPOBAaHHO
JIOKa3bIBaTh 11€JIECO00PA3HOCTD
KOPPEKTUPOBOK IapaMETPOB SKCIUTyaTalluH
000pyI0BaHUS U peaTn3aluu
TEXHOJIOTUYECKHUX MPOLECCOB JIsl MOBBIILIEHUS
YPOBHS SHEPTO U pecypcocOepeKeHUsI
MIPOM3BOJICTBEHHOI'O LIUKJIA U MPOIyKTa

JI-1 - JIeMOHCTpHUPOBATh OTBETCTBEHHOE
OTHOIIIEHHE K paboTe, OpraHU3aTOPCKUE
CIIOCOOHOCTH

OIIK-7 - Crocoben
HJ'IaHI/IpOBaTI) n ynpaBJ’IfITI)
KN3HCHHBIM MUKJIIOM
WH)XEHEPHBIX NIPOAYKTOB U
TEXHUYECKUX OOBEKTOB,
BKJIIOYAs CTaUN 3aMbICIIa,
aHanu3a TpeOOBaHMI,

3-1 - U310XUTh MPUHIIUITBI UMUTAMOHHOTO
MOJICTTMPOBAHMUS JJISI HPUHATHSI HHKEHEPHBIX
pelLIeHM

3-2 - JlaTb onpeieseHre >KU3HEHHOTO ITUKIIa
WH)KEHEPHOTO ITPOAYKTA, Er0 OCHOBHBIX
CTaIUH U MOJEJIEN
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MPOEKTUPOBAHUS,
W3TOTOBJICHUS,
3KCIUTyaTaluu,
MOJIEPKKH,
MOJICpHU3ALUH, 3AMEHBI U
YTUJIA3ALAN

3-3 - [lepeuncauTh NPUHIMIBI U BO3MOYKHBIE
poJIEBbIE MOJIENH YIIPaBIECHNUS KOMaHI0M
MHXEHEPHOT0 NMPOEKTa

V-1 - ®opMmynupoBaTh HHKEHEPHBIE 3a/1a4H C
y4eToM (popMaIn30BaHHBIX TPEOOBAHUI

VY-2 - OnpenensiTb OCHOBHbIEC TOTPEOHOCTH

CTEMKXO0J11€pOB (3aMHTEPECOBAHHBIX CTOPOH) U

dbopMynupoBaTh TpeOOBaHUS K
3¢ EKTUBHOCTH UHKEHEPHBIX POITYKTOB U
TEXHUYECKUX 0OBEKTOB

V-3 - Mcnionb30BaTh MPOrPaMMHBIE TTAKETHI
[IPU MOCTPOSHUH UMUTAITMOHHON MOJeNn
pa3pabaTbIiBaeMOW CUCTEMBI WU
HCIIOJIB3YIOIIEH CHCTEMBI

V-4 - BeiOpatb 000py10BaHUE U
TEXHOJIOTHYECKYIO0 OCHACTKY TIpH pa3paboTke
TEXHUUYECKUX 3a]aHUN HA TIPOCKTUPOBAHUE U
W3TOTOBJICHUE HHKEHEPHBIX MPOIYKTOB U
TEXHUYECKHX 00BEKTOB

I1-1 - OcBoUTH IPAKTUKU MOCTPOCHUS U
MPUMEHEHUS UMUTAIMOHHBIX MOJIeTieil B
MPOLIECCe MPOSKTUPOBAHUS

I1-2 - ImeTh npaKkTU4ECKUIl ONBIT
TJITAHUPOBAHUS U YIIPABIICHUS KU3HEHHBIM
LUKJIOM WHXXEHEPHBIX MPOYKTOB U
TEXHHUYECKUX 00HCKTOB

I1-3 - ®opmanu3oBaTh U COTJIACOBHIBATH
TpeOOBaHUs, OTHOCAIINECS K BHEIITHUM
YCIOBUSM (IKCIUTyaTallH, COTIPOBOKIACHHUSI,
XpaHEeHMS, TIEPEBO3KH, BHIBOJIA U3
IKCILTyaTaIiu)

I1-4 - Pa3zpaOoTaTh TEXHUUECKHE 3aJIJaHUS Ha
IIPOEKTUPOBAHUE U U3TOTOBJICHHE
MHXEHEPHBIX MPOAYKTOB U TEXHUUECKHUX
00BEKTOB, BKJIIOUYAs BHIOOP 000pyIOBaHUS U
TEXHOJIOTMYECKOM OCHACTKU

-1 - IIposaBisTS HACTOMYUBOCTH B
JOCTHKEHHH 11eI1; BHUMATENbHOCTD;
AHanmMTUYECKUE YMEHUS

1.5. ®opma o0yueHust

OOy4eHue 1Mo TUCIUIUTMHAM MOIYJISI MOKET OCYIIECTBIISTECS B OYHON (opMax.
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PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
MuxkponponeccopHbie CHCTEMbI B HAYKe H
NMPOU3BO/ICTBE

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Mouceiikun EBrennii KaHauIaT (GU3UKO- Jlouent (bU3UIECKUX
BuranseBuu MaTeMaTHYECKHUX METOI0B U
HayK, TOIICHT puOOpoOB
KOHTpOJIS KauecTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIporokon Ne 9 ot 14.05.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Mouceiikun EBrenuii BuraabeBuu, louenT, pusnyecknx MeToa0B U NPUOOPOB KOHTPOJISI
KayecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuna 1.1
Kon
Pa3nen, tema
pasaea, JAHCHHILIHHBL Conepxxanue
TEeMbI
ACY TII. YenmoBeko-MaImuHHBIA HHTEPPEIIC.
[Iporpammuoe obecnieuenne ACY TII. SCADA
ACY TII. Cucremsl cucrema. ApxurekrypHoe nocrpoeane SCADA-

! SCADA u DCS cucreM. Kanainl cBg3u. ba3nl JaHHBIX.
Pacnipenenennsie cuctems! ynpasienus — DCS.
O0acTh MpUMEHEHUS
[IporpamMmMupyemsbie Jornueckue KOHTpoJuiepsl. THITbI

KonTponneps! cuctem [JIK. Apxurektypa. S3piku MOK 61131-3.

? aBTOMAaTH3ALUU Crienmanu3upoBaHHbIE KOHTPOJUIEPHI:
CepBokonTposuiepsl, [11/] koHTpOIIepsI.
Untepdeiic RS-485. OcHOBHBIE TPUHLIUIIBI
noctpoenusi. CornacoBaHue JTMHUU C

[IpombIniieHHbIe nepeaTYuKkoM U IPUEMHUKOM. TOoIoNoTHs CeTH Ha

: UHTEPEHCHI U CETH ocHoBe nHTepdetica RS-485. IIpoMeIeHHbIE
cetu: Profibus, Modbus. OcHOBHBIE TapaMeTpHI U
xapakTepuctuku. [lepengada cooOrienuii.




s MUKPOKOHTPOJIIIEPHI B ITpumenenue MK B npocTedmx cuctemax
cHCTeMax aBTOMaTU3aINU aBTOMaTH3aIHH.
O6paboTka u OcHoBHbIE (PYHKIIMOHATIBHBIE BO3MOKHOCTH
BU3yaIH3alus nporpamMmmHoro makera OriginPro mpu
s MOJTyYSHHBIX UCTIONIb30BAaHNH B HAYYHBIX HCCIICTOBAHMSX IS
AKCTICPUMEHTAIBHBIX U 00pabOTKH 1 BH3yaH3aLIH TOJTyYSHHBIX
pacyeTHBIX JaHHBIX 9KCHEPUMEHTAIBHBIX M PACUETHBIX JaHHBIX
HAaYYHBIX HCCIICIOBAHUN

1.3. HanpaBiieHue, BUABI BOCIIUTATENBHOM AEATEIBHOCTU U MCIIOJIb3yEMbIE TEXHOJIOTUN
HampapiieHuss BOCIIUTATENbHOM AESITEIBHOCTH CONPSATalOTCS CO BCEMHU pe3ysibTaTaMu OOydeHHs

KOMIIETEHIIMI 0 00pa3oBaTeNbHON INpOrpaMMe, MX OCBOCHHE OOECIIEYMBAETCS COJACPIKaHHUEM BCEX
JUCLIUIUIMH MOJYJICH.

1.4. IIporpaMMa AUCHMIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI
MuxkponpoueccopHbie CHCTEMBI B HayKe U NIPOU3BOACTBE

JJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. Marpa, 1O. C.; MukpokonTposepsl cepun 8051: mpakTuueckuil moaxoa : mpaktuueckoe nocodue.; MK
[Tpecc, Mockaa; 2008; https://biblioclub.ru/index.php?page=book&id=85088 (DnexkTpoHHOE H3AaHKE)

2. llenucenko, B. B.; Komnaktasie mogenn MOII-tpansuctopos g SPICE B MUKpPO-M HaHO3JIEKTPOHUKE :
moHorpadus.; Dumsmamiur, MockBa; 2010;  https://biblioclub.ru/index.php?page=book&id=68850
(OneKTpoHHOE U3/IaHHE)

3. Promuk, C. M.; 1000 u onna mukpoHTposuiepHas cxema : crpaBounuk.; MK Ilpecc, Mockga; 2016;
https://biblioclub.ru/index.php?page=book&id=565715 (DnexkrpoHHOE H3TaHKE)

IleuaTHBIE M3TaHUS

1. Marna, 1O. C.; MukpokonTposuiepsl cepun 8051: npakruueckuit moaxox; JIIMK, Mocksa; 2008 (2 3k3.)

2. Marga, 10. C.; CoBpeMeHHBIE MHUKPOKOHTPOJIEPHL. APXHUTEKTypa, IMPOrpaMMHUPOBAHHE, pa3paboTKa
ycrpotict; JIMK Tlpecc, Mockga; 2010 (1 3k3.)

3. VYrpiomos, E. I1.; udposas cxemorexnuka : yuebHoe nocodue A CTYJECHTOB BY30B, O0yUaIOLIUXCA IO
HanpasneHuto noarotosku 230100 "Mudopmatuka u BerurcnutenbHas Texnuka'.; BXB-Iletepoypr, CankT-
[TetepOypr; 2010 (1 7x3.)

4. Xaptos, B. .; MukpompolieccopHbie CUCTEMBI : yueOHOE Moco0ue sl CTYIEHTOB BY30B, 00YJarOIIMXCS 110
HanpaBneHuto "MHdpopMaTuka W BbMMCIUTENbHAs TexHHUKA', (kBamudukanus OakanaBp).; Akamemus,
Mocksa; 2014 (1 5k3.)

IIpodeccnonanbubie 6236l JAHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIE CHCTEMbI

Poccuiickas 6ubmmoreynas acconmanus ( http:/www.rba. ru )Mynununansnoe oobenuuenne 6udamorex (
http//www.gibs.uralinfo.ru )



CeteBas anekTponHas oubnumoreka ( http//web.ido.ru )
['ocynapcTBenHas myoau4Hasi HAy4HO-TeXHUYecKas Oubnuoteka ( http://www.gpntb.ru )

Poccwuiickas HanmoHanbHas 6ubnuoreka (http// www.rsl.ru )

1. [TonmnotekctoBas bJ] American Chemical Society (http://pubs.acs.org/).
. [lomaoTekcToBast B American Institute of Physics (http://scitation.aip.org/).
. [TomHaoTekcToBas BJ] American Physical Society (https://journals.aps.org/about).
. omuotekcroBast BJ] Annual Reviews Science Collection (http://www.annualreviews.org).

. [TomaotekcroBast BJ] Applied Science & Technology Source (http://search.ebscohost.com).

2
3
4
5
6. [lonnotekcroBas b/| eLibrary - HayuHas snekTponHas 6ubiunoreka (http://elibrary.ru).
7. Pedeparusnas b/l INSPEC. EBSCO publishing (http://search.ebscohost.com/).

8. [TomrorekcroBas b/] Institute of Physics (IOP) (http://iopscience.iop.org/).

9

bubnmorpadpuueckas B/l  Journal Citation  Reports (JCR). Web of  Science
(http://apps.webofknowledge.com/).

10. ITomnotekcroBast bJI Nature (https://www.nature.com/siteindex).
11. TTonnorekcroBast b]I Optical Society of America (OSA) (https://www.osapublishing.org/about.cfm).
12. TlomxorekcroBast b1 Questel Patent (https://www.orbit.com/).

13. IlomnorekctoBas bJ] Science AAAS (American Association for the Advancement of Science)
(http://www.sciencemag.org/).

14. TlomnorekcroBast b]l ScienceDirect Freedom Collection (http://www.sciencedirect.com/).

15. Pedeparusnas B/ Scopus (http://www.scopus.com/).

16. ITomroTekcroBast bJI Springer Materials (https://materials.springer.com/).

17. TlomxotekcroBast bl Springer Nature Experiments (https://experiments.springernature.com/).
18. TlomnorekcroBast b1 SpringerLink (https://link.springer.com/).

19. Pedeparusnas BJ] Web of Science Core Collection (http://apps.webotknowledge.com/).

20. ITomrorekcroBas b/ Wiley Journal Database (http://onlinelibrary.wiley.com/).

Matrepuansi aas jauy ¢ OB3

Becy kontent DBC mpexacrarieH B Buue GaiioB crenuaibHOro ¢opmara Jyisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JISI TPOUYTEHUS C KCTIOJIB30BAaHUEM SKPAHHOH JTYTIBI
Y HaCTPOMKON KOHTPACTHOCTH.

Becy xontrent OBC mpencraBineH B Buie (ailyioB crenuaibHOro ¢opmara s BOCIPOU3BEICHHS
CHUHTE3aTOPOM pPEUH, a TAK’KE B TECTOBOM BHJIE, IPUTOJHOM I IPOYTEHMS C UCIIOJIB30BAHUEM JKPAaHHON
JIyTIBbl 1 HACTPOUKOM KOHTPACTHOCTH.

Bba3bl JaHHbIX, I/IH(l)OpMaHHOHHO-CﬂpaBOqHLIe H IMOUCKOBbLIC CUCTEMbI

1. MunuctepcTBo obpazoBanus U Hayku Poccuiickoit @eaepanuu (http://MuHOOpHAYKHU.pD/).



2. ®enepanbubiii optan «Poccuiickoe odpazosanue» (http://www.edu.ru/).

3. 000 Hayunas snextponHnas 6ubnunoreka (http://elibrary.ru/defaultx.asp).

4. 3onanpHas Hay4yHas oubmmoteka YpdVY (http://lib.urfu.ru).

5. DnexkTpoHHbI HayuHbIi apxuB YpDV (https://elar.urfu.ru).

6. ITopran nnpopmanoHHo-o06pazoBarenabHbIX pecypcoB YpdDV ( http://study.urfu.ru/);

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

MukponpouneccopHblie cUCTeMbI B HayKe U IIPOM3BOICTBE

Caenennst 00 OCHAIICHHOCTH JUCHHUILUINHBI CIEUATH3NPOBAHHBIM H J1a00pPaTOPHBIM
o0opyroBaHNeM H IPOrPaMMHBIM o0ecre4YeHneM

Ta0mnuma 3.1

Ne Buabl 3ansaTnii
n/n

OcCHAIIEHHOCTH CHNENHATbHBIX
NOMeleHUH U MOMelleHui JJIs
CAMOCTOATEIbHOI padoThI

Ilepeyensb JIMLEH3HOHHOTO
NPOrpaMMHOro obecnedeHust

1 Jlexmum

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBHUH C KOJIHMUECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[TepconanbHble KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuK y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

[Tonkmrouenue k cetu UaTEpHET

He Tpe0yeTcs

2 CaMocTosTeabHas
paboTa CTyICHTOB

MebGenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECCTBOM
CTYJICHTOB

Pabouee mecTo npenogaBarens

O6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSAM
OpraHu3aIuy y4eOHOro
mpolecca B COOTBETCTBHHU C
CaHUTAPHBIMU MTPABUIIAMHU U
HOpMaMu

WinEDUA3 ALNG SubsVL MVL

PerUsr B Faculty EES

WinEDUA3 ALNG SubsVL MVL
PerUsr STUUseBnft C Student EES

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES




Jlaboparopubie
3aHATHSA

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
[Tepudepuiinoe ycTpoiicTBO

HepCOHaHLHHe KOMIIBXOTCPHI I10
KOJIMYCCTBY 06yqa}0mnxcx

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABUJIAMHU H
HOpMaMH

[Tonkmrouenue k cetn HTEpHET

Windows Server Datacenter 2012R2
Single MVL 2Proc A Each
Academic

AutoCAD 2014

Koncynpranun

Mebenb ayauTopHas ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas

[lepconanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaroIuXcs

He Tpedyercs

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZCHTOB

Pabouee mecTo mpemnogaBaress

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoliecca B COOTBETCTBUH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

He Tpedyercs




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
IIpoexkTUpOBaHUE AHAJOTOBBIX YJIEKTPOHHBIX
YCTPOMCTB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Mouceiikun EBrennii KaHauIaT (GU3UKO- Jlouent (bU3UIECKUX
BuranseBuu MaTeMaTHYECKHUX METOI0B U
HayK, TOIICHT puOOpoOB
KOHTpOJIS KauecTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIporokon Ne 9 ot 14.05.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Mouceiikun EBrenuii BuraabeBuu, louenT, pusnyecknx MeToa0B U NPUOOPOB KOHTPOJISI
KayecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasaea, HMCIHILIHHBL* Conepxxanue
TEeMBbI
IIpoekTupoBaHue Kak BUJ MHXXEHEPHOU JI€SITEILHOCTH.
CocTaBHBIE YaCTH MTPOEKTa. AHAJIN3 TEXHUYECKOTO 3a/1aHUs
(T3). Dcku3HOE NMPOSKTUPOBAHUE AIEKTPOHHBIX TPUOOPOB.
TexXHU4eCKHIi TPOESKT JIESKTPOHHOTO Iprudopa.
HpI/IH[II/IHI)I IIPOCKTUPOBAHUA W3rorosiienne U UCIIBITAHUS OKCIICPUMEHTAJIBHBIX
1 3IEKTPOHHBIX TPHOOPOB U 00pasIoB AMEKTPOHHOTO Mpubopa. ATTecTarus npudopa

AHAJIOTOBBIX YCTPOICTB KaK cpeicTBa uaMepenus. OpraHu3anus OnbITHOTO
MIPOM3BOJICTBA IEKTPOHHBIX MPUOOPOB. OCOOEHHOCTH
IIPOEKTUPOBAHUS AaHAJIOTOBBIX YCTPOMCTB 3JIEKTPOHHBIX
npuoopoB. ConepikaHne TEXHUIESCKOTO 3aaHMsI, CTaTUN
TEXHHYECKOTO MTPOSKTHPOBAHUSI.
[pumep T3 nns npoeKTUPOBAHUS UMITYIBCHBIX U

DCKU3HOE TPOSKTUPOBAHUE IIMPOKOIIOJIOCHBIX ycuuTeneit. Beioop u o6ocHoBaHME 0JIOK-
2 AHAJIOrOBBIX YCTPOUCTB CXEMBI YCHIINTEIIA, OLIEHKa YHcia KackasoB. Beioop

AIEKTPOHHBIX TPHOOPOB BBIXO/IHOTO KacKkaaa: qu¢GepeHInaIbHOTO YCHUITUTES

HampsoKeHUS, KackagHoro MudGepeHIInanbHOTO KacKaia,




OJTHOTAKTHBIX W JIBYXTAKTHBIX YCHUIIUTENICH MOIHOCTH.
BbI00p CXeMBI IPEIYCUITUTENCH: YCUITUTENbHBIE CEKIIUH Ha
MUKpocOopKax, JinHelHble ycunutenu Ha MUC,
OTIEpaIllMOHHBIE YCUIIUTEIH.

Br16op u 000cHOBaHME COTIACYIOUINX KaCKaJOB:
SMUTTEPHBIN TTIOBTOPUTEND, (PA30MHBEPTOP, KACKaL C OOIICH
0azoi.

Bri6op 1 000cHOBaHUE CXEM PEryJIMPOBKH YCHIICHHUSI.
Pacnpenenenne ncKa)xeHUA MEXKIy IPEAYCUIUTENIEM U

BBIXOJHBIM KaCKaJaoM.

[IpUHIHITEI TEXHHYECKOTO pacueTa yCHIUTeleH IpuoopoB.
Pacuer BEIXOIHOTO Kackaia: BEIOOp TPaH3UCTOPOB, pacueT
Harpy3KH, pacyeT KackaJa Mo MOCTOSTHHOMY TOKY.
Texamdeckoe nmpoekTupoBanue | OmpenencHue UCXOAHBIX TApaMeTPOB IS pacueTa

3 aHaJIOTOBBIX YCTPOUCTB MpeLy CUITUTES.

AJIEKTPOHHBIX PUOOPOB Br16op oneparinoHHOT0 YCHITUTENS 0 Ka4eCTBEHHBIM
nokasatensaM. PacueT MHOTOKACKaIHOTO YCUITUTEINS Ha
OWITONSIPHBIX U TIOJIEBBIX TPaH3UCTOpax. Pacuer

COIVIACYIOIIUX KAacKaJ0B U CXEM PETyJUPOBKH yCUJICHUS.

Bri0op u o6ocHOBaHHE OcCHOBHBIE TUIIBI TPAH3UCTOPOB, PE3UCTOPOB U EMKOCTEH.
4 aneMeHTHOH 0a3bl aHanmoroBelx | Homuuaner mo I'OCT. Pa3zopoc napamerpoB. Tumsl
YCTpPOMCTB OTIEepaIMOHHBIX YCHIIUTENEH U UX KOHCTPYKTHUBBL.

[MpunnunuaneHas cxema pazpadorannoro ycumurens. [OCT

OKOHYATENbHBIN TEXHHYECKHH | Ha 0003HAYCHHS 3JIEMEHTOB cXeMbl. OT[eHKa TOTPeOIIsIeMOT0

5 MPOEKT YCUIIUTENS Toka. Pa3paboTka ycnoBuii XpaHEHHSI U TPaHCIOPTHPOBKHU
3JIEKTPOHHOTO MPUOOpa 3NIEKTPOHHBIX TPUOOPOB, COJIEPIKAIINUX AHATOTOBEIC
YCTpOUCTBA.

1.3. Hanpasnenue, BUbl BOCOIUTATENBHON JEATEIbHOCTH U UCIIOJIb3YEMbIE€ TEXHOJIOTUH

HamnpaBnenus BocnUTaTENbHOM AESITEIBHOCTU COMNPSATAIOTCS CO BCEMH pE3yJibTaTaMH OOydeHUs
KOMIIETEHIIMH M0 00pa3oBaTelbHONM MporpaMMme, UX OCBOEHHE O0ECIEeYMBAETCS COJIEpKAHUEM BCEX
JUCLUIUIMH MOJYJICH.

1.4. IIporpaMMa AUCHMIIIIMHBI PEATIU3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .



2. YHEBHO-METOANMYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
IIpoexTHpOBaHNE AHAJIOIOBBIX JJIEKTPOHHBIX YCTPOHCTB

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. benoyc, A. 1.; OCHOBBI KOHCTPYHUPOBaHUS BBICOKOCKOPOCTHBIX JIEKTPOHHBIX YCTPOMCTB: KpaTKHUN KypcC
«Oenoit Marvumw» : MOHOTpadusL.; TexHocdepa, Mocksa; 2017,
https://biblioclub.ru/index.php?page=book&id=496397 (DnexkTpoHHOE U3AaHKE)

2. Baxenun, , B. I'., Baxxenun, , B. I'.; AHanoroBsie ycTpoiicTBa Ha OMEPANMOHHBIX YCHUIUTENSAX © yueOHOE
nocobue.;  Ypansckuit  ¢enepanpHblii  yHuBepcurer, OBC  ACB,  EkarepunOypr;  2014;
http://www.iprbookshop.ru/66142.html (nexkTpoHHOE H31aHUE)

3. lorenHos, A. X., Ctpedxos, /I. C.; Ananoroast, unpoBasi U CUIOBas JNEKTPOHUKA : yueOHUK.; Du3maTiur,
Mockga; 2017; https://biblioclub.ru/index.php?page=book&id=485494 (DnexTpoHHOE U3/IaHNE)

IleuaTHBIE M3TaHUS

1. Kaprep, b., Pabomzeii, A. H.; Onepaunonnsie ycunutenu ais Beex:; JJomaka-XXI, Mocksa; 2011 (1 2k3.)

2. [laceakoB, B. B., Yupkun, JI. K.; [TlomynpoBogankoBsie mpuOOpHI : yued. mocodue it CTYyIEHTOB BY30B,
00y4JaromuXxcs Mo HaINPaBJICHUIO MOATOT. 0aKaJIaBpOB U MarucTpoB "DJIEKTPOHUKA U MUKPOIJICKTPOHUKA" U
M0 HAMPABJICHUIO MOATOT. IUIUIOMHP. CIEHUATUCTOB "DIEKTPOHUKA U MUKPO3JIEKTpoHUKA".; Jlanb, CaHKT-
[TerepOypr ; Mockaa ; Kpacuomap; 2009 (1 sk3.)

3. IMaceiakoB, B. B., Copokun, B. C.; Marepuaibl 31eKTpOHHONW TEXHUKH : YUEOHHK JJIsl CTYACHTOB BY30B,
00y4aromuxcs Mo CHIeHaTbHOCTAM AIeKTpoH. TexHuku.; Jlans, CII6. ; Mocksa ; Kpacromap; 2003 (49 5k3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIC CHCTEMbI

Poccwuiickas 6ubnmuoreunast acconmanus ( http://www.rba. ru )MyHununanpHoe oObequHEHHEe OUOIHOTEK (
http//www.gibs.uralinfo.ru )

CereBas anekTpoHHas oubnmoreka ( http//web.ido.ru )
['ocynapcTBenHas myOau4Has Hay4HO-TeXHUYeckas oubnmnoteka ( http://www.gpntb.ru )

Poccuiickas narmonanbHast budiauoreka (http//www.rsl.ru )

1. [TomrotekctoBas BJ] American Chemical Society (http://pubs.acs.org/).
. [TomaoTekcToBast BJ] American Institute of Physics (http://scitation.aip.org/).
. [lonmnotekctoBast B/ American Physical Society (https://journals.aps.org/about).
. [MommroTekcToBast B Annual Reviews Science Collection (http://www.annualreviews.org).

. [TomaotekcToBas BJ] Applied Science & Technology Source (http://search.ebscohost.com).

2
3
4
5
6. ITonmnotexcroBas b/| eLibrary - Hayunas snextponnas 6ubimoreka (http://elibrary.ru).
7. Pedeparunas B/ INSPEC. EBSCO publishing (http://search.ebscohost.com/).

8. [TonmnotekcroBast B/ Institute of Physics (IOP) (http://iopscience.iop.org/).

9

bubmmorpadpuueckas B/l Journal  Citation  Reports  (JCR). Web  of  Science
(http://apps.webofknowledge.com/).

10. ITomrotekcroBast bl Nature (https://www.nature.com/siteindex).



11
12
13

. [TomaotekcroBast B/ Optical Society of America (OSA) (https://www.osapublishing.org/about.cfm).
. [TomrotekcroBas BJ] Questel Patent (https://www.orbit.com/).

. IlonmnortekcroBass BJ[ Science AAAS (American Association for the Advancement of Science)

(http://www.sciencemag.org/).

14.
15.
16.

17

20.

[TomrorekctoBas B[ ScienceDirect Freedom Collection (http://www.sciencedirect.com/).
Pedeparusnas Bl Scopus (http://www.scopus.com/).

[TomrorekctoBast b/I Springer Materials (https://materials.springer.com/).

. [lonnotexcroast BJ[ Springer Nature Experiments (https://experiments.springernature.com/).
18.
19.

[TonnorekctoBas b1 SpringerLink (https://link.springer.com/).
Pedeparusnas b/ Web of Science Core Collection (http://apps.webofknowledge.com/).

[TonnotekctoBas bJ] Wiley Journal Database (http://onlinelibrary.wiley.com/).

Matepnansl aas jaun ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (aiinoB crenuanbHOro (opmarta it BOCHPOHM3BEICHUS

CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl TPOUYTEHUS C UCTIOJIb30BAHUEM YKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Becy kontent DOBC mpexacraBieH B Buiae (aiioB crnenuanbHOro dopmara i BOCHPOU3BEACHUS
CHUHTE3aTOPOM PEYH, a TAKXKE B TECTOBOM BUJIE, IPUTOJTHOM JJISl MPOUYTEHUS C UCTIOIB30BAaHUEM YKPaHHON
JYTIbI ¥ HACTPONKON KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

1. MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit @enepanuu (http://MmunoOpHaykH.pd/).
2. ®enepanpHbiid optan «Poccuiickoe oopazoBanue» (http://www.edu.ru/).

3. OO0 Hayunas snexktponHas 6udnunorexa (http://elibrary.ru/defaultx.asp).

4. 3onanpHas HayuHas Oubnuoreka YpdY (http://lib.urfu.ru).

5. DnexTpoHHbIi HayuHbli apxuB YpDV (https://elar.urfu.ru).

6. [Topran napopmannoHHO-00pa3oBaTeNbHBIX pecypcoB YpdDV ( http:/study.urfu.ru/);

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI

IIpoexTHpoOBaHHME AHAJOTOBBIX JJIEKTPOHHBIX YCTPOMCTB

CBeennsi 00 OCHAIIEHHOCTH JUCHUIIMHBI CTIENHAIN3UPOBAHHBIM M J1a00PATOPHBIM
000py/10BaHNEM U MPOrPaAMMHBIM 0O0eceyeHueM

Tab6mmma 3.1
Ne BI/IZII)I 3aHATHH OCHaI[IeHHOCTb ClienMaJIbHbIX l'lepeqem, JHUHECH3UOHHOI'0
n/n MOMeLIeHNIT 1 TOMelleHU i UIs NPOrpaMMHOro o0ecrne4eHns
CaMOCTOATEIbHOI PadoThI
1 Jlexmun Me6Genb ayauTopHasi ¢ WinEDUA3 ALNG SubsVL MVL
KOJIMYECTBOM pabOYHMX MECT B PerUsr B Faculty EES




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas

[Tonkmtouenue k cetu UHTEpHET

WinEDUA3 ALNG SubsVL MVL
PerUsr STUUseBnft C Student EES

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES

JlaGopaTopHsble
3aHATHUSA

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecto npenogaBaTens

HepCOHaHBHHe KOMIIBIOTCPHI 110
KOJIMYCCTBY 06yanOH_[I/IXC5I

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIH yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU
HOpMaMH

[Tonkmrouenue k cetn MHTEpHET

WinEDUA3 ALNG SubsVL MVL
PerUsr B Faculty EES

WinEDUA3 ALNG SubsVL MVL
PerUsr STUUseBnft C Student EES

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES

Texymui KOHTPOJIb U

Mebenb ayauTopHast ¢

WinEDUA3 ALNG SubsVL MVL

IIPOMEXYTOYHAs KOJIMYECTBOM pabO4MX MECT B PerUsr STUUseBnft C Student EES
aTTecTanus E:OTIGSIG_:I:[F(;”;BI/H/I C KOJIMYECTBOM Office 365 EDUAS ShrdSvr ALNG
A SubsVL MVL PerUsr B Faculty EES
Pa6
ADOTEE MECTO HIPCHOMABATE Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES
WinEDUA3 ALNG SubsVL MVL
PerUsr B Faculty EES
Koncynpranun MeGenb aytuTopHas ¢ He Tpetyercs
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZCHTOB
Pabouee mecto mpenogaBaTens
CamocTosTenbHas MeGenb aytuTopHas ¢ WinEDUA3 ALNG SubsVL MVL

paboTa CTyZEeHTOB

KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYJCHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaroIuxcs

[Tonkmrouenue k cetu MHTEpHET

PerUsr B Faculty EES

WinEDUA3 ALNG SubsVL MVL
PerUsr STUUseBnft C Student EES

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES
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