MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

20.02.2026 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.5 IIpoekTrpoBaHue 3NEKTPOHHON KOMIIOHEHTHOH 0a3bl

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crenmantbHOCTh) 11.03.04 Dj1eKTpOHKMKA U HAHOAJICKTPOHUKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb DJIeKTPOHHBIE TPHUOOPHI U YCTPOICTBA
Kypc 3
Cemectp 6
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexknun 32 JacoB

JIaboparopHbie pabOTHI 32 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 64 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 6 ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 80 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB

DK3aMeH 6 ceMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnetmanbHOCTH) 11.03.04 DiIeKTpOHMKA M HAHOAJIEKTPOHUKA

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO KullP COI'JTACOBAHO JI.E. Hamun
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa koHcTpyupoBaHus v IpOU3BOICTBA paHoanapaTypsl

(HammMeHoBaHUe Kadeaphl)
26.01.2026 npotokoin Ne 13

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO J.E. Hammna

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO J.E. Hammna
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)
Okenept(sl): Jlanun Baagumup Aanrapaosuy, qupexkrop OOO "HII® Mera-Xpom"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMIJ 20.02.2026 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

]_[CJ'IBI-O OCBOCHHA IUCHUIINIMHBI ABJIACTCA AOCTHXKCHHUC INNIAHUPYEMBIX PE3YJIbTAaTOB O6yLIeHI/I$I,

cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. TIK-3 [TK-3.1. 3HaeT mpuHIUIBI |3HAHUSA: 3HATH IPUHLIUIIBI KOHCTPYHUPOBAHHUS
Crniocoben KOHCTPYUPOBaHMS OTJICJIbHBIX aHAJIOTOBBIX OJIOKOB 3JIEKTPOHHBIX
BBITOJIHATh OT/ICJIbHBIX aHAJIOTOBBIX |IPHOOPOB.
pacuer u 0JIOKOB JIEKTPOHHBIX yMeHHus:
IIPOEKTUPOBAHUE |[IPUOOPOB. HABBIKH:
anekTpoHHbIX  [[1K-3.2. YMmeer 3HAHUA:

npuOOpoOB, CXEM
U YCTPOMCTB
Pa3IU4YHOTO

(G yHKIIMOHATIBHO
ro Ha3HAUCHMUS B
COOTBETCTBUHU C

IPOBOAUTDH OLICHOYHbBIE
pacyeTbl XapaKTepPUCTHK
AIIEKTPOHHBIX IPUOOPOB.

YMeHHsA: YMETh IPOBOAUTH OLICHOYHBIE PACYEThI
XapaKTEPUCTHUK AJIEKTPOHHBIX ITPHUOOPOB.
HABbIKH:

I1K-3.3. Bnageet
HaBBIKAMH IIOATOTOBKU
MPUHIUITAATIBHBIX U

SHAHUA:

YMEHHS:
HaBBIKH: BiaieTs HaBbIKaMM [TOJITOTOBKH

TCXHIHCCKIM MOHTaXXHbIX MIPUHIUITHAIBHBIX 1 MOHTAXHBIX JJIEKTPUYECKUX
3a/IaHNCM C DIIEKTPUYECKUX CXEM. CXEM.

UCIIOJIb30BaHNE

M CPEJICTB

aBTOMATHU3AIHU

MIPOEKTUPOBAHUS

2. 1IK-4 [TK-4.1. 3HaeT mpuHIUTIBI |3HAHMA: 3HATh IPUHIMIIBI TOCTPOEHUS
Cnocoben MOCTPOEHUS TEXHHUYECKOTO 3aJ]aHus MPHU pa3paboTKe
MIPUMCHSITh TEXHUYECKOI'0 3aJaHus  |JEKTPOHHBIX OJIOKOB.

COBpEMEHHBIE  |MpH pa3paboTke YMeHUsA:

KOMITBIOTEPHBIC |JIEKTPOHHBIX OJIOKOB. HABBIKH:

texHonoruu miA ([1K-4.2. Ymeer 3HAHMSA:

HOAT'OTOBKH HCII0JIE30BATh yMeHHusi: YMETh UCIIOJIb30BaTh HOPMATUBHBIE U
TEKCTOBOU U HOPMAaTHBHBIC U CIIpaBOYHBIC JaHHBIC MPU Pa3pabOTKe MPOEKTHO-
KOCTPYKTOPCKO- (CIIPAaBOYHBIC JAHHBIC ITPU KOHCprKTOpCKOfI JIOKYMEHTAIIUH.
TEXHOJIOTHYECKO [pa3paboTKe MPOCKTHO-  |HaBBIKHK:

1 TOKyMEHTalluH |KOHCTPYKTOPCKOM

C y4eToM JIOKYMEHTAIIHH.

TpeOoBaHU I1K-4.3. Baneer 3HAHMA:

HOPMATHBHOW  |HaBbIKaMK OOPMIICHUS  |ymenus:

AOKYMEHTAMu  (TIPOCKTHO- HaBBIKU: Braners HaBbIkaMu oopmiieHus

KOHCTPYKTOPCKOM
JIOKYMEHTaIH B
COOTBETCTBHUH CO
CTaHapTaMH.

HpO@KTHO-KOHCTPYKTOpCKOﬁ JOKYMCHTAaIUU B
COOTBCTCTBUU CO CTaHAAPTaAMHU.

Paznen 2. MECTO IMCHUIIIMHBI B CTPYKTYPE OIIOIT

JlucuumninHa OTHOCUTCS K YacTH, (GOpMUPYEMOIl ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILICHUI

OIIOIL

JucnunianHa sBiseTcs 00s3aTeIbHON




Jns  mpopomkenust  (GopMupoBaHUS — 3aABJICHHBIX  KOMIIETEHIMII  HEOOXOIMMBI  3HAHUS
OpPEIIECTBYIONMX AUCUUIUIMH: KoHCTpyupoBaHue ruOpuaHbix uHTerpanbHbix cxem (I1K-3),
KoncrpyupoBanue ruOpuaHbix HHTErpaibHbix cxem (ITK-4)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIETEHIIMM B Cleaylmux aucuuiinHax: KoHcTpyupoBaHuMe W TEXHOJOTHS 3JIEKTPOHHBIX
cpenctB (ITK-3); rocynmapctBeHHO# uToroBoi arrectammu B (opme: IloaroroBka k mporemype
3alMThI U 3aIMTa BEITYCKHOM KBaTubUKaOHHON padboTsl (ITK-4)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
MIOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMU TEXHOJIOTHSMHU SIBIISIFOTCS: JIEKLIMOHHBIE 3aHSTHUS, IPAKTUUYECKUE U
1a00paTOpHbIE 3aHATHUS

Ha nocTtixkeHuMe KOHKPETHBIX Leneil OOydeHHs HaIlpaBlCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMH: 3aJJaHus, KJIIACCUYECKas JICKIIMS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

6 cemecTp

Konuuectso | Dopmupyembie

Bunnl u TeMEbI 3aHATHH
JacoB KOMIIETEHIIN U

IIpoekTHpoBaHye 3J1eKTPOHHOH KOMIIOHEHTHOM 0a3bl 124 TIK-3, IIK-4

Jlexuus. KITACCU®UKALMSA TOJTYITPOBOJHUKOBOM DKB. 2
I[TOPAIOK ITPOEKTHUPOBAHNA. PABOUYUE
CJION UMC 1 JUCKPETHBIX IIIITI

Jlexuusa. ObOBILEHHBIE HOPMbI I[TPOEKTHMPOBAHMAL. 2
METAJUIM3AINA 1 MEXCOEJIMHEHUA

Jexuusa. KITACCUOUKALIA TUBPUIHBIX UMC. 2
[MOAJIOXKU. DJIEMEHTBI 1 KOHCTPYKIIM
TOHKOIIVIEHOYHbLIX 1 TOJICTOINUIEHOYHbBIX UMC.
OCHOBHBIE TEXHOJIOTUYECKUE OIIEPAITNN
N3IOTOBJIEHA

I'McC

Jexuusa. [IPOEKTUPOBAHUME TOITOJIOTYW I'MBPUJIHBIX 2
UC. [TAPASUTHBIE CBA3U 11 IOMEXH. .
TEIIIOBOU PEXKMM. OCOBEHHOCTHU KOHCTPYKIIMM CBY
I'cC

Jexuus. ITOAJIOXKH ITOJIVIIPOBOAHMKOBBIX 2
NHTET'PAJIBHBIX MUKPOCXEM. BUITIOJIAAPHBIE N-P-N
TPAH3UCTOPBI B COCTABE UMC UX PASHOBU/HOCTH,
KOHCTPYNPOBAHUE U PACYET

Jlexuust. BUTTOJISIPHBIE P-N-P TPAH3UCTOPHI B COCTABE 2
NMC X PASHOBUIHOCTU. UHTEI'PAJIbHBIE
JOJABI. TPAH3UCTOPBHI U IMOJBI C BAPHLEPOM IIOTTKH

Jlexums. [IACCHUBHBIE OQJIEMEHTBI BUITOJIAPHBIX 2
MUKPOCXEM (PE3UCTOPBI, KOHAEHCATOPELI).
KOHCTPYHUPOBAHUE 1 PACYET

Jexuusa. METO/IbI N30JIALIMU DJIEMEHTOB BUIIOJIAPHBIX 2
NMC

Jlexuus. PA3SPABOTKA TOITOJIOI' MW BUTTOJISIPHOM UMC. 2



TEIUJIOBOM PEXXUM

Jlexuusa. TUIIBI ITOJIEBBIX TPAH3UCTOPOB 1 UX 2
[MTPUMEHEHUE B UMC. KOHCTPYNPOBAHUE U
PACYET IIOJIEBOI'O TPAH3UCTOPA C
NMHAYITMPOBAHHBIM KAHAJIOM

Jlexuusa. OCOBEHHOCTU ITPOEKTUPOBAHUWA MOILHBIX 2
MIII TPAH3UCTOPOB. KOHCTPYHNPOBAHUE
N PACYET ITIOJIEBOI'O TPAH3UCTOPA CO BCTPOEHHbBIM

KAHAJIOM

Jlexuusa. [IPOEKTUPOBAHUE KM/IT-MHBEPTOPA. 2
PA3PABOTKA TOIIOJIOI'MN UMC HA MII

TPAH3UCTOPAX

Jlexuusa. OBIIASA XAPAKTEPUCTHUKA BUC. 2
Jexuusa. MUKPOCXEMBI ITAMATU. KOHCTPYKIIMA 2

MUKPOCXEM C ®YHKIIMOHAJIBHO
NMHTEI'PUPOBAHHBIMU SJIEMEHTAMUI, OCOBEHHOCTHU
W HATIPABJIEHW A PA3SBUTHUA

Jexuusa. KOPITYCA MUKPOCXEM. 3AIIUTA 2
I[TOBEPXHOCTU KPUCTAJIJIA BECKOPITYCHbIX
MUKPOCXEM U IMCKPETHBIX ITIIIT

Jleximsa. KOHCTPYKTUBHBIE METO/IbI TTOBBIIIIEHU A 2
HAJJEXKHOCTU UMC.

JlaGopaTtopHas pabota. [IpoexkTupoBaHue 1 UCClIeJOBAaHNE 6
YAaCTOTHBIX XapaKTEPUCTHUK INIAHAPHBIX KATYIICK MHIYKTUBHOCTH
JlaGopaTtopHas pabota. [IpoexkTupoBaHue 1 UCCIICIOBAaHNE 4
BBIXOJHBIX XapaKTEPUCTHK TLIaHAPHBIX PE3UCTOPOB

JlaGopaTtopHas pabota. [IpoexTupoBaHue 1 UCCIIEIOBAHNE 4
BBIXOJIHBIX XapaKTEPUCTHK IJIaHAPHBIX KOHJIECHCATOPOB

JlaGopaTtopHas pabota. [IpoexTupoBaHue 1 UCCIIeIOBAaHNE 6
BBIXO/IHBIX XapaKTePUCTHK I1aHapHbIX LC-KOHTYPOB

JlaGopaTtopHast pabota. 3yuenne MeTo0B MOHTa)a 3JIEKTPOHHOU 6
KOMIIOHEHTHOM 0a3bl

JlabopaTtopHast pabota. DopMHupoBaHUE OUTIOJISIPHOTO TPAH3UCTOPA 6

¢ MOMONILI0 Juddy3un

3amaHus A1 CaMOCTOSITEIILHON padOThI, B TOM YHCIIC BHITIOJTHCHHE
KYpCOBOTO MPOEKTa/padoThI

HO}IFOTOBK& K OIIpoCaM Ha JICKIUAX, BBIITOJTHEHHUE TECTOBBIX
3a/laHui, MOATrOTOBKA K JIAOOpaTOPHBIM paboTaM, opopMIICHHE

OTYETOB I10 BBINOJHIEMBIM padoTaM 60
BBLIMIOJTHEHHE KYPCOBOTO MPOEKTa/PadoThl 20
WMuas xoHTakTHAast pabora: 0
IToAroToBKa K 3K3aMEeHY 30
[TpoBeneHme dK3aMeHa 6

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHTUTUTNHBI

N3yuenue JUCHHIUINHEI b.1.2.5 [NpoekTrpoBaHme SNEKTPOHHOM KOMMOHEHTHOW Hazbl
PEKOMEHIyeTCsl HauaTh C O3HAKOMJIEHUS ¢ pabouell MporpaMMoil, ee CTpYKTYpoil U cofepKaHHEM
pa3nenoB. Y4eOHBI Marepual CTPYKTYpPUPOBaH, HM3y4eHHE JUCHUILINHBI OCYIIECTBISACTCS B
TEMaTUYECKOU [IOCJIEI0BATEIILHOCTH.
3aHATHS JIEKOMOHHOI0 THNA [JAalOT CUCTEMAaTU3UPOBAHHBIC 3HAHMA 110 JUCLUIUIMHE,
KOHIEHTPUPYIOT BHUMaHue Ha HanboJiee CIOKHBIX U BaXKHBIX BOIIpocax. Bo Bpemst TeKIIMOHHBIX



3aHATUN PEKOMEHyeTCs BECTH KOHCIIEKTHpPOBaHUE y4eOHOro MaTepuaia; oOpaiiaTte BHUMaHUE Ha
(GOpMYITMPOBKM M KaTEropuu, pACKphIBAIOIIME CYTh MPOOJIEMBI, SBICHHUS WIH IMpoIecca;
3aukcupoBaTh BBIBOJIBI u NPaKTUYECKHE pEKOMEHALNH.
[ToarotoBka K 3aHATHSIM CEeMHHAPCKOTO THINA BKJIIOYACT O3HAKOMJIEHHE C IUIAHOM
71a00paTOPHOro 3aHATUS; PabOTy C KOHCIEKTOM JIEKIMi, BBIMOJIHEHHE JIOMAIHEro 3aJaHus,
paboty ¢ y4eOHON W y4eOHO-METOIWYECKOW JIUTEepaTypoil, HAyYHBIMA W3AAHUSIMH W
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypCaMM, PEKOMEHJOBaHHBIMU pabodell mporpaMMoit
JUCLUILINHBI B.1.2.5 [NpoekTpoBaHue 3NEKTPOHHOW KOMMOHEHTHOM 6a3bl.
CopnepkaHne caMOCTOSAITEIbHOI PadoThl onpezensercd padodyeid MporpaMMoi AUCHUILIMHBI |,
OLICHOYHBIMH M METOJMYECKUMH MaTepualiaMy, 3aJaHUsIMH W YKa3aHUSAMHU IIPEroJaBaTes.
CamocrosTenbHas paboTa MOXKET OCYIIECTBIISITBCS B ayJAWTOPHOH M BHEAYTUTOPHOH (opmax.
O} PeKTUBHBIM CPEICTBOM OCYUIECTBICHUS CAaMOCTOSITENIbHON pabOThl SBJSETCS AJIEKTPOHHAS
uH(pOpMallMOHHO-00pa3oBaTeNnbHasi Ccpela YHUBEPCHUTETa, KOTOpas oOecrneuumBaeT JAOCTYN K
oOpa3zoBarelbHOM  Mporpamme, pabouyedl  mporpaMMe  JUCHMIUIMHBI, K  DJIEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, IPOPECCHOHATBHBIM 0a3aM JTaHHBIX U HHPOPMAIMOHHBIM CIIPAaBOYHBIM
CUCTEMaM.

W3yyenne UCHUILIMHBL 5125 [IpoekTMpoBaHMe 3NeKTPOHHOW  KOMMOHEHTHOW  Oa3bl BKIOYAET
BBIIIOJIHCHHE KYpPCOBOI'O IIPOEKTA (paboTsr).
[lepnomuvHOCTh MpOBEACHUS, (POPMBI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, CHCTEMa OLICHHUBAHHUS
xoz1a OCBOEHUS JUCLUILINH [IPEACTABIICHBI B paboueii [porpamMmme.

®opMOH INPOMEKYTOYHOM AaTTECTALMM II0 IUCHUILUIMHE 6125 [lpoektrpoBaHie 371eKTpOHHOM

Paszpnen 6. MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

n YYEBHO-METOINMYECKOE

6.1. YueOHO-MeTOIMYECKOE 0OecIeueHne

KommuectBo
JK3EMIUISIPOB NIEYaTHBIX

NelNe Crucok UCTIOIh3yeMOM JIUTEPATYPHI H3NAHHH, NMCIOLIMXCA B
n/n OnoNIMoTeKe, Uin
AJIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M1 HAYUHBIE U3JJAHU S
1. |Jleyxun, Bmagumup  HuxonmaeBuu.  Matepuansl B 149 /

https://portal.volgatech.net/b

KOHCTPYKIIUAX U TEXHOJIOTHH AJIEKTPOHHBIX CpencTB [TekcT]
ooks/Leuxin,Mixeeva_-

: yuel. nocobue / B. H. Jleyxun, E. B. Muxeepa. Momkap-

Oma: MapI'TVY, 2009. - 163 c. ISBN 978-5-8158-0684-9. _knigal.pdf
Ok3eMIIsaphl: Bcero 149.
2. |ammwmn, Imutpuit EBrenpeBud. MccnenoBanue mapamMeTpoB 15 /

IaCCUBHBIX TOHKOIIJICHOYHBIX  O3JICMCHTOB

[Tekct]
71ab0paTOPHBIN MPAKTUKYM ISl CTYIEHTOB 10 HAINPaBJICHUSIM
noarotoBku 11.04.04 "DnexTpoHMKa M HAHOAIEKTPOHMKA',
11.04.02 " opmMaliiOHHBIE TEXHOJIOTHH U CUCTEMBI CBS3HU",
21.10.00 "KoHcTpyupoBaHHE M TEXHOJIOTMH AJIEKTPOHHBIX
cpencts" / JI. E. lllammn, E. M. IIBetkoBa, A. I'. Pa3uHa;
MuHHCTEPCTBO HAayKH M BbICIIEro oOpa3oBaHus Poccuiickoi
®enepaunn, PI'BOY BO "IloBOoiKCKMIT TOCYyAapCTBEHHBIN
TexHonormueckuii  yampepcurer". MHomkap-Oma: TIT'TY,
2021. - 61 c. ISBN 978-5-8158-2247-4. Dx3eMIUIIpBI: BCETO

:| https://portal.volgatech.net/b

ooks/Shashin_lIssledovaniye

parametrov_passivnykh_tonk

oplenochnykh_elementov_20
21.pdf

[Mamwmn, Amutpuil EBrenseBrud. TeXHOIOrMM MU3rOTOBIICHUS
U WU3MEPEHHsA ONTHYECKUX XAPAKTEPUCTHK TOHKUX IIJICHOK
s npuMeHeHus B mpubopoctpoenun  [Tekcr]
71a00paTOPHBIM MPAKTUKYM [0 HANpaBJIEHUSM IOATOTOBKH

71/
https://portal.volgatech.net/b

:| ooks/Shashin_Tekhnologii_i

zgotovleniya_i_izmereniye_o




"DIEKTPOHHUKA " HAHOAJIEKTPOHHUKA", 12.03.01|pticheskikh_kharakteristik_to
"Ilpudopoctpoenue”, 21.10.00 "Koncrpymposanue wu| nkikh_plenok_dlya_primene
TEXHOJIOTHUS AIIEKTPOHHBIX cpeacts", 12.03.04| niya_v_priborostroyenii_202
"buorexnuueckne cucremMbl u TexHojoruu", 11.04.01 2.pdf
"Pagunotexnuka", 27.03.04 "VYnpaBieHue B TEXHUUYECKUX

cucremax" / JI. E. llamun; MUHHCTEPCTBO HAyKH U BBICIIETO

obpazoBanusi  Poccuiickoii  ®eneparuu, DOI'BOY BO

"TloBoymxCKuUi roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI

yuusepcuret”. Momkap-Oma: IIT'TY, 2022. - 82 ¢. ISBN 978-

5-8158-2289-4. Dx3emruispsl: Bcero 7.

4, |lamwuH, Jmutpuit EBrenbeBuu. BakyymHubie 5/
TOHKOILJICHOYHBIE TeXHOI0TuH B nmpubopoctpoenuu [Tekct] :| https://portal.volgatech.net/b
1a00OpaTOPHBIM MPAaKTHKyM [0 HampaBieHusM moarotoBku|00ks/Shashin_Vakuumnyye
11.04.04 "Dnexktponuka u HaHodnekTponuka', 12.03.01 [tonkoplenochnyye_tekhnolog
"TIpubopoctpoenune”, 11.03.03  "Koncrpyuposanue wu|ii_V_priborostroyenii_2022.p
TEXHOJIOTUS IIEKTPOHHBIX cpencTs", 12.03.04 df
"buorexnnueckne cucreMbl W TexHomoruu', 11.04.01
"Papuorexnuka", 27.03.04 "VYnopaBieHue B TEXHHUYECKUX
cucremax" / JI. E. lllamun; MUHUCTEpCTBO HAYKU U BBICIIETO
obpazoBanust  Poccuiickoit  ®enepaumu, OIBOY BO
"TToBOIKCKUIA roCy1apCTBEHHBIN TEXHOJIOTHYECKUN
yuupepcurer”. Momkap-Ona: IITTY, 2022. - 82 ¢. ISBN 978-
5-8158-2314-3. DK3eMIUISIPBL: BCETO 5.

5. |amws, JAmuTpuii EBrenbeBuu. DopMHUpOBaHKE 2/
METAUTNYECKHX u HOJTYTIPOBOTHUKOBBIX wienok | https://portal.volgatech.net/b
MarHeTpoHHbBIM pactbiieHueM [Tekcr] : monorpadus / JI. E.[ooks/Shashin_Formirovaniye
[lammu; MuHHCTEpCTBO HayKd | Bbiciiero obpasosanus| _metallicheskikh_poluprovo
Poccuiickoit  ®enepanun, DPIrBOY BO  "Tlosomkckwuii|dnikovykh plenok magnetro
rocyaapCTBEHHBIN TEXHOJIOTHYECKU I yuauepcuteT".| nnym_raspyleniyem_2025.p
Womkap-Ona: TITTY, 2024. - 163 ¢. ISBN 978-5-8158-2247- df
4. DK3eMIIAphl: BCEro 2.

DJIEKTPOHHBIE OFPA30BATEJIBHBIE PECYPChI
1. |Hayunas snextponHnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexkrponHas oubnmnoreka «KubepaeHnHKa» http://cyberleninka.ru

IMPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBLIE CITPABOYHBIE

CUCTEMbBI
1. |CnpaBouno-npaBoBas cucrema KoHcynpTant+ http://www.consultant.ru
2. |MudopmarnmonHo-npaBoBoit moptai ['apant http://www.garant.ru
3. [IIpodeccronanbHblie cripaBoYHbIE CUCTEMBI TexaKcnepT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne

NoNe | Aynautopuu juist ipose- | [lepeueHb 0CHOBHOTO 000pYyI0BaHUS [IporpammHuoe
/Tl |AeHHs y9eOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSTENIbHON pabo-
TBI ¥ TIPOBEJICHUSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 420 (111) N3MEPUTEJIb DK2-12 (1),|Microsoft Windows
Muoro¢pyHkunoHansHass  peMmoHTtHas [Enterprise, CnpaBouHas
nasutbHast cranius  ASE-4313  (1),[npaBoBas cucreMa
Mmuoro¢yakunonansHast pemoHTHast  |"Koncynerant [Tmroc”,




nasutbHast cranius  ATP-4302 (1),
Kommnekt yue6HO#i Mebenn (1)

Microsoft Office
Standard, Arent Dr.Web,
Kommnekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JJIA pemeHI/m OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUIUIMHBI ®OHJ OLIEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:
- YCBOCHHE TCOPETUYECKOTO MaTepuasia (00beM 3HAaHUH, IIyOuHA YCBOEHHUS ), MPEAYCMOTPEHHOTO
paboueil nmporpamMmoit;
- YMEHHE WH3jaratb MaTepuayl (YEeTKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS yUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3aJaHHH.
IIxama OLICHUBAHMIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [kana
Kpurepun ouneHnBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaromuiics HMeeT 3HaHWS OCHOBHOIO MaTepuala, yaoBIeT-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOET| BOPHUTEIBHO
JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  MaTepuala,
HEJO0CTaTOYHO MpPaBUJIIbHBIE (OPMYIUPOBKH, HCIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUM NIPAKTUYECKUX 3aJaHUMN.
[IponBunyTteiii  |OOyuaromuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIITOIHEHUS
Bricokuii ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO

MaTepual, TPaMOTHO M JIOTUYECKH CTPOHHO €ro u3jaraer,
JIaeT UCYEPITBIBAIOIINE OTBETHI HA MTOCTABJICHHBIC BOTIPOCH. B
OTBETE TECHO YBS3BIBAECTCS TEOPUS C MPAKTUKOM, MPHU 3TOM
oOyJaroImuiicsi HE  3aTpyAHSETCS C  OTBETOM  IpH
BUJIOM3MEHEHUH  3a/1aHUsi, CBOOOJHO  CIIpaBIIseTCS  C
3aJauaM#, BOIMPOCAMH W JPYTUMH BHIAMH TPUMEHEHUS
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPATypOi, TEPUOMUICCKUMH U3IAHUSMH, TPABHIBLHO
O0OCHOBBIBACT MPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
Pa3HOCTOPOHHHMH  HABBIKAMH, IPUEMAaMH  BBIIOJTHEHHS
MPAKTUYECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH
Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIeYMBAET OLIEHUBAHUE X0/1a OCBOCHHUS AUCIUIINHBI




(MOyJIsl) U MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCHUIIMHBL. 1IOpsAnoK COCTaBiIeHHs TEXHOJOTMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OLCHMBAHHS BHUJOB  JCSATEIBHOCTH  OOYy4YaroUIuXcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWW, YMEHHUH, HABBIKOB W/ MM ONbITa ICATEIBHOCTH, II0
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTeCTalus 00yJaromuxcs
[TpomexxyTouHasi aTTecTanus OOy4yaroluXcs HamnpaBlieHa Ha OLIEGHUBAHUE PE3YJIbTaTOB OOYYCHUS
[0 TUCIUILIMHE (MOYJII0) ¥ MIPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLICHOYHBIX CPEJICTB.

[IpumMepsl THMOBBIX KOHTPOJIBHBIX 3aJaHuii ®W3 0a3bl (POHIA OIEHOYHBIX CPEICTB IO
00pa30BaTeNIbHON NpOrpamMmme.

1. Mo 3HaYEHUIO KOHLEHTPALMW NPUMECK ???? 0K B KONNEKTOPE M-P-N TPAH3MCTOPa, BbINMOJIHEHHOTO MO
NnaaHapHO-3MUTAKCNAIbHON TEXHONOMNK, HAUTU yaelbHOe CONPOTUB/IEHME 3NUTAKCMaIbHOIO cioAa ??7?73n ,
€C/IN NOABUKHOCTb

3anATown.

2. Mo 3HAYEHUIO KOHLLEHTPALMKN NpUMeECK ???? 4K B KONJIEKTOPE N-p-n TPAH3UCTOPA, BbINOJIHEHHOIO NO
NSIaHapPHO-3MMUTAKCMANIbHOM TEXHOIOTMUM, HANTW YAe/IbHOE CONPOTUBAEHME INMUTAKCMANBHOTO C10A ??2?73n,
€C/IM NOABMUMKHOCTb

LUMPUHA aKTUBHOM 6a3bl Npu paboumx HanpaxeHusax ????6a = 0,98 MKm , uto coctaBnneT 70 % OT LWMPUHbI
TeXHosIornyeckom 6asbl ???760.

4. OnpeaennTb LWMPUHY cosA 06beMHOro 3apaaa A????KK Ha KONIEKTOPHOM nepexoae,
pacnpoOCTPaHAIOLErocs B CTOPOHY KOJIEKTOPA B N-P-N TPaH3MCTOPE, BbINOJHEHHOM MO NAaHapHO-

LUMPUHA aKTMBHOM 6a3bl Npu paboumx HanpaxeHusx ????76a = 0,84 MKm , yTo coctaBnneT 60 % OT LWMPUHbI
TexHonornyeckom 6asbl ????60.

IIepeuenb BOIPOCOB MJIsl IPOBEACHUS POMEKYTOUYHOM aTTECTALIMU

1. OxapakTepusyinTe TMNOBON TEXHONOTMYECKUIA NPOLLECC BUMONAPHBIX MUKPOCXEM.

2. OxapaKTepu13yinTe TUNOBOMN TEXHONOMMYECKUA NPOLLECC MUKPOCXEM, BbINOJIHEHHbIX N0 M M-TexHoNOMMK.
3. Y7o TaKoe nokaszatenm aPpPeKTUBHOCTM TEXHOIOTMYECKOTO NPOLLECCA U3rOTOBAEHUA MUKPOSNEKTPOHHOWN
3KB?

4. Ha3oBuTe OCHOBHbIE 3Tamnbl KOHCTPYMPOBAHUS MUKPO3NEKTPOHHOM IKB.

5. OxapakTtepusyinte UMC no cteneHn MHTErpaunmn n no GyHKUMOHAAbHOMY NPU3HAKY.

6. [laitTe onpegeneHne pasanYHbIM TUNAM MUKPOCXeM (NONYNPOBOAHMKOBAA, TMOPUAHAA, COBMELLEHHAS).
7. Kakne ocHoBHble NapaMeTpbl MAaCCUMBHbIX M aKTUBHbIX 31lemeHToB MMC HeobxoaMMo 3HaTb A/1A pacyeTa
NUX reomeTpmn?

8. Kaknm 06pasom reomeTpuyeckme napameTpbl NOAYNPOBOAHUKOBBIX CTPYKTYP CKa3blBakOTCA Ha
anekTpoopusnyeckmne?



9. MNpuBeanTe NpPUMepbl KOHCTPYKLMIA NOAYNPOBOAHUKOBbIX PE3NCTOPOB U KOHAEHCATOPOB U
OXapaKTepusymnTe ux.

10.MpuBeamnTe NpUMepbl KOHCTPYKLUUIMA aKTUBHbIX 3/1IEMEHTOB MOJIYNPOBOAHUKOBbIX CTPYKTYP U
OXapaKTepU3ynTe HaNpaBIEeHUSA UX UCNONb30BaHMA.

11.MpuBeaunTe CTPYKTYPbI MOLLHbIX 6unoaapHbix 1 MMM TpaH3nCTOpOB

12.4Y70 Takoe KoadPpuuneHT GopMbl pe3nUCTopa M KaKMM 06Pa3oM OH MOKET bbITb onpeaeneH?

13.Kaknm 06pasom Ha UTOroBoe COMNPOTUB/IEHME PE3MNCTOPA CKA3bIBAKOTCA MPUKOHTAKTHbIE 061acTn?
14.Kakan eMKOCTb p-n-nepexoaa Ucnosib3yeTcsa Npu N3rotToBAeHUN NOAYNPOBOAHNKOBOIO ANPPY3MOHHOTO
KOHAeHcaTopa?

15.4Y70 orpaHM4YMBaET Nosy4eHUe UHTErpanbHbIX KOHAEHCATOPOB BbICOKOM EMKOCTU?

16.MoACHNTE METOAMKY pacyeTa MHTErPanbHbIX BUNONAPHBIX TPAH3UCTOPOB.

17.Bapu1aHTbl NU3roToBAEHMA ANOAOB MO BUNONAPHON TEXHOMOTUM.

18.MpuBeanTe NpUMeEp KOHCTPYKTUBHO-TEXHOJIOTMYECKON peanmsaumnmn amoaos 1 TpaH3ncTopos LLUoTTKu.
19.KaKne 3HaYeHNss HOMWHA/I0B MacCCUBHbIX 3/1IEMEHTOB (PE3UCTOPOB, KOHAEHCAaTOPOB) MOXHO MOYYUTb Ha
MAMN cTpyKkTypax?

20.Kakune cnocobbl noBbilweHUs paboyero HanpsaxeHua MM TpaH3UCTOPOB Bbl 3HaeTe?

21.Kakune ncxoaHble gaHHble Heobxoaumbl Ana pacyeta reometpum MM TpaH3ucTopos?



