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1. He.]'ll/l H 3aJ1a4M1 JTUCHHUILJIHHBI

PaGouas nporpamma nucuurinabl «L{udposas snmekTpoHrKa B cucTeMax 00ecreueHus
nBmkenneM moesnos» (b1.B.22) (manee — qucHuInIMHa) COCTaBICHA B COOTBETCTBHH € TpeOOBa-
HUSMU (eFepaTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeLHOTO CTaHapTa BBICIIETO 00pa30BaHUS
no crneranbHocTH 23.05.05 «Cuctembl obecniedeHus ABMKEHUs moe3noBy (nanee — @PI'OC
BO), yrBepxnennoro 27 mapta 2018 r., mpuka3z MunoO6puayku Poccun Ne 217, ¢ yuetom mpo-
deccuonanpHOro cranaapra 17.018 «PabOTHHUK 1O TEXHUYECKOMY OOCITYKUBAHHUIO U PEMOHTY
00BEKTOB JKEJE3HOLOPOKHOMN AIEKTPOCBI3N», YTBEPKAEHHBIN puKka3oM MuHUCTEPCTBA TpyAa
U corranbHoi 3amuTtel PO ot 1 anpens 2024 r. N 162u (peructparuonsbiii Ne 78125).

[{enbro M3ydeHus: AUCIUTIINHBI SBIISETCS MOATOTOBKA 00YYAIOIIET0Cs K IeATeTbHOCTH B
o0JyacTy MaTeMaTHYeCKOr0 U €CTECTBEHHOHAYYHOIO aHAIN3a 33a4 B Ipo(deCcCUOHAIbHOM Jesi-
TEJTHLHOCTH.

Jlist nocTrKEHUS el AUCHUIUTHHBI PEeLIatoTCs CIEAYIONUe 3a0auu:

— M3YYHTHh (YHKIIMOHAIBHBIC BO3MOXHOCTH IMHU(PPOBBIX IIEKTPOHHBIX YCTPOUCTB CHCTEM
o0ecreueHns JBUKECHHS T0E3/0B;

— TIOJITOTOBUTH CIEIHAIMCTOB K PEIICHUIO 3a/1a4 pa3paOd0TKH M MPOCKTHUPOBAHUIO MH(PPO-
BBIX AJIEKTPOHHBIX YCTPOICTB CHUCTEM O0ECIICUeHHUs TBUKECHHUS MTOE3/I0B.

2. [lepeyeHb MIAHUPYEMBbIX pPe3yJIbTATOB 00y4eHHs M0 JUCIUIIHHE, COOTHECEH-
HBIX C YCTAHOBJIEHHBIMHU B 00Pa30BaTe/IbHOI NMPorpaMMe HHAMKATOPAMHU H0CTHKEHU S
KOMIIeTeHIN i

[TnanupyembIMH pe3ysibTaTaMyi 00y4eHUs O TUCHMILIMHE (MOYJI0) siBjsercs GopMu-
poBaHHe y 00yJaromuxcss KOMOETEHIIMA /Wi yacTu KoMmeTeHIui. CPopMUpPOBaHHOCTh KOM-
NETeHUUI W/MAM YacTH KOMIIETEHLUH OLEHMBAETCS C IOMOIIBI0O HMHIMKATOPOB JIOCTHUIKEHUS
KOMITETEHIIHM.

NHaukaTopbl JOCTHKEHUS
Pe3yabTaTsl 00yueHHUs 10 JUCHUILINHE (MOTYJIIO)

KOMIIeTeHIH
IK-1 TexHuueckoe 00CayKUBaHHE 00BEKTOB JKEIC3HOJOPONKHON IIEKTPOCBS3H
ITK-1.2.4. Ymeet nosp30- OOyuatomuiics ymeer:
BaThCs ABTOMAaTU3MPOBAHHON | — OmpenenaTh JEHCTBUSA M (YHKIMOHAIBHOE HA3HAYECHUE
CHCTEMOM, YCTAaHOBJIEHHON Ha UU(POBBIX CUCTEM YIPABIEHUS B TEJIEKOMMYHUKAIIMOH-
pabouem mecTte HBIX U PAJUOTEXHUYECKUX YCTPOMCTBAX Ha .. TpaHC-
TOpTE;

— ONpeAensiTh TEXHUYECKHE XapaKTepUCTHKH LU(PPOBBIX
CHCTEM YIpaBleHUs B TEIEKOMMYHHMKAIIMOHHBIX U pa-
JMOTEXHUYECKHUX YCTPONCTBAX Ha K.JI. TPAHCIIOPTE.

IK-1.3.7. Imeer naBbikn ana- | OOyvaromuiics MIMeeT HaBBIKH:

Ji3a TEXHHIECKOTO COCTOAHMA — aHaAJM3HPOBATh CXEMbl HU(POBBIX CUCTEM YIPaBJICHUS B

00BEKTOB KENE3HONOPOKHOM TEJICKOMMYHHKAIIMOHHBIX W PaTHOTEXHUYECKUX YCTPOUA-

HNICKTPOCBA3N CTBax Ha K.JI. TPAHCIIOPTE;

— IPUMEHATH COBPEMEHHBIE IPOIPAMMHBIE KOMIUIEKCHI JUIS
MOJICJIMPOBAaHUS U(PPOBBIX CUCTEM YIPABICHUS B Tele-
KOMMYHMKAIIMOHHBIX U PaJMOTEXHUUECKHUX YCTPOUCTBAX
HAa K.J. TPAHCIIOPTE.




3. MecTo JTUCHUIIMHBI B CTPYKTYpPe OCHOBHOI NpogecCHOHATBLHOMH 00pa30Ba-
TeJIbHOM MPOrpaMmbl

JlucuuiimHa OTHOCUTCS K 4acTd, popMupyeMol ydacTHUKaMu 00pa3oBaTElbHBIX OT-
HomIeHHH, 610Ka 1 «/Iuciurummab! (MOTyIIH)».

4. O0beM TUCHHMILUIMHBI U BU/bI Y4eOHOH padoThI

Jnist o4HOM (POpPMBI 00YUEHUS:

Buna yueOHoii padoThl Bcero yacos
KonTaktHas padora (1o BugamM y4eOHBIX 3aHITHIA) 64
B tom uucne:
—  gnexnuu (JI) 32
— npakrtuueckue 3anatus (I113) 16
— JyabopatopHbie padotsl (JIP) 16
CamocrositenbHas pabota (CPC) (Bcero) 76
KonTtpouns 4
®dopma KOHTPOJIs (POMEKYTOUHON aTTeCTaIUN) 3, KII
OO01mas TpyT0eMKOCTh: Jac / 3.¢€. 14414
Jiist 3a09HOM (POPMBI O0YIEHUSI:

Bup y4eOHoii padoThI Bcero uyacos
KonTaktHas pabora (110 BUugamM y4eOHbIX 3aHITHIN) 16
B ToM ynce:
— nexkuuu (JI) 8
— mpakruueckue 3ansarus (I13) 4
— nabopatopHble pabotsl (JIP) 4
CamocrositensHast pabota (CPC) (Bcero) 124
KoHTpo:b 4
dopma KOHTPOJIsI (IPOMEKYTOUHON aTTEeCTALIUN) 3, KII
OO01mmas TpyT0eMKOCTh: Jac / 3.¢€. 14414

Ipumeuanue: «@opma koHmponsay» — sxzamen (3), 3auem (3), 3auem ¢ oyenxot (3*), Kypcogotl
npoexm (K1l), kypcosas paboma (KP)

5. CTpykTypa u coaep:KaHue IUCHUATIIUHbBI
5.1. Pazziensl TUCUUILTMHBI U COAEPKaHUE PACCMAaTPUBAEMBIX BOIIPOCOB

Jl51s ouHO# popMBI 00yUEHHUS:



Jlornueckue uHTe-
rpajgbHbIC MUKPOCXEMBI
(MMC). CxeMoTeXHHKA
0a30BBIX JTOTHYECKUX
anemenToB: TTJIII,
MOII TJI, KMOII

Jlexknusa 1. Knaccudukamnuss MHTETpaIbHBIX
MukpocxeM. CreneHp MHTErpanuu. TexHo-
jorusi u3rorosyenus. IlaccuBHble U aKTUB-
HbIC KOMITOHCHTBI HMHTETPATbHBIX MHKPO-
cxeM. YCIIOBHbIE 0003HAYEHUSI.

Jlekuust 2. TpaH3UCTOPHO-TPAH3UCTOPHAS
JIOTHKa (TTJD). Tpan3ucropHo-
TpaH3UCTOpHAs Joruka ¢ quogamu LoTTku
(TTJIL). IludpoBeie MHUKPOCXEMBI Ha
KMOIT u MOII TJI Texnosnoruu.

[1K-1.2.4,
[1K-1.3.7

CamocrosiTeJbHast padora. AHaIU3 3a7aHUS
Ha KypcoBOM mpoekT. M3yueHue mMouenupo-
BaHUs (PParMEHTOB CXEM KYPCOBOTO MPOEK-
Ta.

[1K-1.2.4,
I1K-1.3.7

I'eneparops! UMITYIIb-
COB

Jlekuus 3. @opmupoBaresnb KOPOTKHX M-
IIyJIbCOB C IPUMEHEHUEM JIMHUH 3aICpPHKKU.
dopmHupoBaTENlb UMITYJILCOB Ha 3JEMEHTaxX
noruku ¢ ucnonb3oBanueM RC nenu. Tpur-
rep [lImurra.

Jlexknus 4. ['enepatop 0AMHOYHBIX UMITYJIb-
coB (xaymuil MynpTUBUOparop). Hecum-
METPUYHBIH MyJIbTUBUOpaTop. I'eHeparopsl
JUHEHMHO  W3MEHAIOIIEro  HaIpsDKEHUs
(I'JINH).

[1IK-1.2.4,
I1K-1.3.7

IIpakTnueckass padora. lccnenosanue
MYJIbTUBHOPATOPOB Ha JIOTUYECKUX HJIEMEH-
Tax

[1IK-1.2.4,
I1K-1.3.7

CamocrosiTeibHast  paGora. BrimonHeHne
KypcoBoro npoekra. Yacte 2. Pa3paboTka u
MOJIETTMPOBAaHHE PAOOTHI CXEMBI aBTOKOJE-
0aTesIbHOr0 MyJILTUBHOpATOpA.

I1K-1.2.4,
I1K-1.3.7

TpurrepHsie yCTpouCT-
Ba

Jlekuuss 5. MHTerpanbHble TPUITEPHI.
Acunxponnsie RS-tpurrepsl. IIpsmoii RS-
tpurrep Ha snementax WJIN-HE. O6patHslii
RS-tpurrep nHa »snementax WM-HE. Cun-
XpOHHBIH RS-TpHrrep ¢ TakTOBBIM BXOIOM.
CpaBHHTENbHAS XapaKTEPUCTUKA CHHXPOH-
HBIX M aCMHXPOHHBIX RS-Tpurrepos. Ilpun-
uun pabotsl D-tpurrepa.

Jlekuust 6. IMpunmun pa6otsr T-Tpurrepa.
Vuusepcanbubiii JK-tpurrep. Pabora JK-
Tpurrepa B pexume RS-tpurrepa. Pabora
JK-tpurrepa B pexume D-tpurrepa. Pabora
JK-tpurrepa B pexume T-Tpurrepa

[1K-1.2.4,
I1K-1.3.7

JlaGoparopHas padora. «HTErpasibHbBIE
tpurrepsl — RS, RST, D»

IK-1.2.4,
I1K-1.3.7

JlabopaTopnasi paboTa. «YHUBEpCaIbHBIN
JK tpurrep. McciaenoBanue cxempl JJOTHYe-
CKOT'0 CHHTE3a cXeM (hOpMHUPOBAHUS -
TEIbHOCTU UMITYJIHCOBY

[1IK-1.2.4,
I1K-1.3.7




CamocrosiTesibHast padora. M3yueHne Bapu-
AHTOB CXEMOTEXHUKU TPUTTEPOB PA3IUYHO-
r0 HA3HAYCHUS.

[1K-1.2.4,
[1K-1.3.7

KomOunaTopHsle 10TH-
YECKUE CXEMBI

Jlekuus 7. [lemmdpatopsl. JIByxcTynenua-
ThIe JemudpaTopbl Ha HHTETPATBHBIX MHK-
pocxemax. [Iudpatopsl. MyabTHIIIIEKCOPHI.
YHuBepcaabHbIC JIOTMYECKUE MOAYJIU Ha
MYJIbTUILIEKCOPAX. JeMyInbTUILIEKCOPBI.
Peructpsl xpanenus. Peructpel crBura.
Jlekuusa 8. Konbressie cuerumku. [lapan-
JIETIbHBIE W TOCIE0BATEIIbHBIE AJIEKTPOH-
Hble cueTyuku. CyMMUPYIOIIHE 3JIEKTPOH-
HbI€ CYETYMKH. BhrauTaromue 3J1eKTpOHHBIE
cueTyuku. PeBepcuBHbIE cueTumku. Jlenu-
TEIU YaCTOTHI.

[1K-1.2.4,
I1K-1.3.7

IIpakTnueckas pabGora. «lccnenoBanue
JIBOMYHBIX U HEJBOMYHBIX CYETUMKOBY

[1IK-1.2.4,
I1K-1.3.7

CamocrositesbHast padora. l3yuenue cxe-
MOTEXHUKHU CYETYUKOB JUIsl IPUMEHEHUS B
cxemax ALIII.

[1K-1.2.4,
I1K-1.3.7

[Muppo-ananoroseie
npeoOpa3oBaTesu

Jlekuus 9. [ludpo-ananorossie mpeodpa-
3oBatenu (LIAIT). OcHoBHBIE TapaMeTphbl
LAIL AII ¢ cymmupytomieit MmaTpuiiei
tuna R, R/2, R/4 u 1.1. IIAII ¢ ucnons3oBa-
HUEeM Matpullsl R-2R.

CamocrosiTesibHast  padora. BrInonHeHne
KypcoBOTo mpoekTa. l3yueHue u BbIOOp
cxembl HHAIT nist AL

[1IK-1.2.4,
I1K-1.3.7

Amnanoro-uu¢pobie
npeoOpas3oBaTenu

Jlekuus 10. Ananoro-mudpoBbeie mpeodpa-
soBarenu (ALIIT). ALIT mocnemoBaTenbHOTO
cuera. AIII mocnenoBaTenbHOro mnpuodIIn-
JKEHUS Pa3BEPTHIBAIOIIETO JEHCTBUS.
Jlekumsa 11. ALII nBoitHoro uHTErpupoBa-
Hus. AL mapaniensHOro npeoGpa3oBaHusl.
AIIl ¢ ucnonp3oBaHueM MpeoOpa3OBaAHUS
HANpSOKEHWE — BPEMEHHOW WHTEpBal —
JTBOMYHBIA KOJIY.

Jlexkuus 12. ALl ¢ nopa3psaHbIM ypaBHO-
BEIINBaHUEM.

I1K-1.2.4,
I1K-1.3.7

CamocTosiTesbHas padora. BeinonHeHne
KypcoBoro npoekta. Pazpabotka cxemsl
ATIIIL

[1IK-1.2.4,
[1K-1.3.7

DJIeMEHTBI MUKPOIIPO-
LIECCOPHBIX YCTPOUCTB

Jleknus 13. O6o0meHHast CTpPYKTypHas
CXEMa MHKpPOIIPOLIECCOPHOIN CUCTEMBI.
@OyHKINH, BBINOJIHIEMbIE OTJEIbHBIMU OJ10-
KaMH.

Jlekums 14. Ilonstue o npoueccope, MUK-
porporeccope, MUKPOIIPOLIECCOPHOM CHUC-
TeMe, MUKporporeccopaom Habope bBUC,
cemeiictBax Mukponpoueccopabix bUC.

IK-1.2.4,
I1K-1.3.7

CamocrosiTesbHas padora. BeinosiHeHue

I1K-1.2.4,




KypCOBOro npoekTta. PazpaboTka cxeMsl
MUKpornpoueccopHoro ynpasnenus ALTIL

I1K-1.3.7

[IpeobpazoBarenu Ha
KMOII u IT3C marpu-
nax. LCD u AMOLED

TCXHOJIOTHH

Jlexknusil5. Marpuunsie popmupoBaTenn
Bugeocurnana Ha [13C u KMOII snemen-
tax. OCHOBHBIC MPUHIIMIIHI.

Jlekuust 16. TeXHOIOrHH CO3JaHMUS MaT-
PUYHBIX ITpeoOpa3oBaTeseii CUTHAI-
M300paXeHNE Ha OCHOBE KHUJIKMX KPUCTAII-
JIOB ¥ OPTraHUYECKUX CBETOINOA0B. J{ocTo-
MHCTBA U HEJIOCTATKU

[1K-1.2.4,
I1K-1.3.7

CamocrosiTeabHas padora. BelltonHenue
KypcoBOTO mpoekTa. Pa3paboTka cxeMbl UH-
nukanuu ALl ma LCD nanenn.

[1K-1.2.4,
I1K-1.3.7

Jnig 3a04HO# HOPMBI O0YUESHHUS !

Jlornyeckue uHTE-
IpaJIbHbIE MUKPOCXEMBI
(MMC). CxemoTtexHuka
0a30BbBIX JTJOTHYECKUX
anemenToB: TTJIII,
MOII TJI, KMOII

Jlexkuus 1. Knaccudukanus WHTETpaTbHBIX
MukpocxeM. CreneHb MHTerpanuu. TexHo-
jorusi u3rorossenus. IlaccuBHble U aKTHB-
Hbleé KOMIIOHEHThl HHTErPAJbHBIX MHKpO-
cXeM. YCIIOBHbIE 0003HAYEHHUS.
TpaH3uCTOpPHO-TpaH3UCTOpHAS JIOTHKa
(TTJI).  DOwmurrepHO-CBA3aHHasl  JIOTMKA
(OCJI). TpaH3UCTOPHO-TPAH3UCTOPHAS JIO-
ruka ¢ auonamu Lortkm (TTJIL). Llud-
poBble MukpocxeMbl Ha KMOII-cTpykTypax
(MeTaII-OKUCEeN-TIONYTPOBOIHUK).

[1IK-1.2.4,
I1K-1.3.7

CamocrosiTteJibHast padora. AHAIU3 3aJaHUS
Ha KypcoBOM mpoekT. M3yueHne monenupo-
BaHMs ()ParMEHTOB CXEM KYpPCOBOTO IPOEK-
Ta.

I1K-1.2.4,
I1K-1.3.7

I'eneparops! UMITYIIb-
COB

Jlekuus 2. ®opmupoBarenb KOPOTKHX M-
IyJIbCOB C IPUMEHEHUEM JIMHUN 3aJCPIKKHU.
@opMHpOBaTENb UMITYJIBCOB Ha 3JIEMEHTaX
noruku ¢ ucnonb3oBanueM RC nenu. Tpur-
rep lImurra. @opmupoBarens HUMITYJIbCOB
OT MEXAaHUYECKUX KOHTAKTOB. I'eHeparop
OJIMHOYHBIX HMITYJIbCOB (KIyIIUH MYIbTH-
BuOpatop). Hecummerpuunblii MynbTUBUO-
patop. ['eHepaTopsl JIMHENHO U3MEHSIOIIETO
nanpsokenus (IJIVH).

I1K-1.2.4,
I1K-1.3.7

IIpakTuyeckass padora. UVccnenoBanue
MYyJIbTUBUOPATOPOB HA JIOTUYECKUX DIIEMEH-
Tax

IK-1.2.4,
I1K-1.3.7

CamocrosiTeibHast  padora. BrwimonmHeHne
KypcoBoro mnpoekta. Yactes 2. Pa3pabotka u
MOJICITUPOBAaHNE PabOTHI CXEMBI aBTOKOJIE-
0aTesIbHOr0 MyJILTUBHOpATOpA.

IK-1.2.4,
I1K-1.3.7




TpurrepHsie ycTpOMCT-
Ba

Jleknmusi 3. MHTErpanbHble  TPUTTEPHI.
Acunxponnsie RS-tpurrepsl. Ilpsmoii RS-
tpurrep Ha anementax UIN-HE. O6parthebrit
RS-tpurrep nHa »snementax W-HE. Cun-
XpOHHBIA RS-Tpurrep ¢ TakTOBBIM BXOJIOM.
CpaBHHTENbHAS XapaKTEPUCTUKA CHHXPOH-
HBIX U aCUHXPOHHBIX RS-Tpurrepos. Ilpun-
un pabotsl D-tpurrepa. [lpunnmn paGoTsl
T-tpurrepa. Yuusepcanbublii JK-Tpurrep.

[1K-1.2.4,
[1K-1.3.7

[paxkTnyeckas padora. «MHTErpanbHbIC
tpurrepsl — RS, RST, D»

[1K-1.2.4,
I1K-1.3.7

JlabopaTopnasi pabora. «YHUBEpcaIbHBIN
JK tpurrep. UccnenoBanue cxemsl Joruye-
CKOTO CHHTE3a cXeM (hOpMHUPOBAHUS I~
TEJIbHOCTU MMITYJIbCOBY

[1K-1.2.4,
I1K-1.3.7

CamocrosiTesbHast padora. M3ydeHue Bapu-
AHTOB CXEMOTEXHUKHU TPUTTEPOB Pa3IUYHO-
ro Ha3HAYCHUS.

[1IK-1.2.4,
I1K-1.3.7

Komb6unaropssie noru-
YECKUE CXEMBI

Jlekuus 4. [lemmdpatopsl. JIByxcTyneHua-
Thie JemudpaTopbl Ha UHTETPATBHBIX MHK-
pocxemax. [Iudparopsl. MynbTUIIIEKCOPHI.
VYHuBEpCAIBHBIE JIOTHYECKME MOAYJIM Ha
MYJIBTUILIEKCOpAX. JeMynbTUIIIEKCOPBI.
Peructpsl xpanenus. Peructpel casura.
KonpueBsle cuertunku. IlapannenbHsie u
IIOCJIEIOBATEIIbHBIE DJIEKTPOHHBIE CYETUNKH.
CyMMHpYIOIIIUE 3JIEKTPOHHBIE CUETUUKH.
Brrunraromuye 31€KTpOHHBIE CUETUYHKH. Pe-
BEPCUBHbBIE CUYETUYMKHU. JlenuTenu 4acTOTHI.
CyMMaTOpBHlI.

[1K-1.2.4,
I1K-1.3.7

IIpakTnyeckas padora. «Mccnenosanue
JBOMYHBIX 1 HEABOUMYHBIX CHETUYHUKOB»

[1IK-1.2.4,
I1K-1.3.7

CamocrosiTesibHasi padora. I3ydeHme cxe-
MOTE€XHHUKH CUYETYHUKOB I IIPUMEHEHUS B
cxemax AIIIL.

I1K-1.2.4,
I1K-1.3.7

[udpo-ananorossie
npeoOpazoBaTeIn

Jlexnus 5. [{udpo-ananorossie mpeodpaso-
Batenu (L{AIT). OcHoBHBIE TapamMeTpsl
I[TAIL HAII ¢ cymmupyroiei maTpuuen
tuna R, R/2, R/4 u 1.1. LIAII ¢ ucnons3oBa-
HUEeM Matpullsl R-2R.

CamocrositesibHast  padora. BrInonHeHne
KypcoBOTo mpoekTa. M3yuenue u BbIOOp
cxembl HHATT most AL

IK-1.2.4,
I1K-1.3.7




6 | AHanoro-mugpoBkIe Jleknusi 6. Ananoro-mudposeie mpeodpa- | 11K-1.2.4,
npeoOpazoBareIn soBatenu (ALIT). AT mociaegoBaTeabHOTO I1K-1.3.7
cueta. AIIIl mocnemoBarensHOrO TPHOIU-
JKeHUs pa3BepThiBatoiero aecreusi. AL
nBoiiHOro wuHTerpupoBanus. AIIIl mapan-
nenbHOTO npeodpazoanms. AL ¢ ucmomns-
30BaHUEM IPEOOPa30BaHUSI «HAIPSHKEHHUE —
BPEMEHHOM HHTEpBANl — JBOUYHBIA KOI».
AIIl ¢ ucmonp3oBaHueM MpeoOpa3OBaHM
«HANPSHKEHHE — 4YacTOTa — JIBOMYHBIN KO,
CamocrosiTesibHas padora. BeinosiHeHue [K-1.2.4,
KypcoBoro npoekrta. PazpaboTka cxembl I1K-1.3.7
AIIL
7 | DnemenTtbl Mukpornpo- | Jlekmust 7. O000IIEeHHAsI CTPYKTYPHAs CXE- [1K-1.2.4,
LIECCOPHBIX YCTPOWCTB | Ma MHUKPOIPOLECCOPHOUN cucTeMbl. DyHK- IK-1.3.7
[[UH, BBIIIOJIHAEMBIE OTACTBbHBIMU OJIOKAMHU.
[TonsiTue o mporeccope, MUKPOIIPOIIECCOPE,
MUKPOTIPOIIECCOPHOI cHCTEME, MUKPOIPO-
neccopuoM Habope BUC, cemelicTBax MHK-
ponpoueccopubix bBUC.
CamocrosiTesibHas padora. BeinmojiiHeHne I1K-1.2.4,
KypcoBOro mnpoekta. PazpaboTka cxemsl I1K-1.3.7
MUKpornpoueccopHoro ynpasnenus ALIIL
8 | I[IpeoOpa3zoBaresnu Ha Jlekmnust 8. MaTtpuunbie GopMHUPOBATETH [K-1.2.4,
KMOIT u I13C matpu- | Bugeocurnana Ha [13C u KMOII anemen- IK-1.3.7
nax. LCD u AMOLED | tax. OcHOBHBIE IPUHIMIIBL. TE€XHOIOTUU
TEXHOJIOTHH CO3/IaHUsI MAaTPUYHBIX TIpeoOpazoBaTeneit
CUTHAN-N300pakeHre Ha OCHOBE KUJKUX
KPUCTAJUIOB U OPTaHUYECKUX CBETOMO/IOB.
CamocTosiTesibHas padora. BeinmoiHeHne [1K-1.2.4,
KypcoBOTo mnpoekTa. PazpaboTka cxeMbl UH- IK-1.3.7
nukaruu ALl va LCD nanenu.
5.2. Pa3nesnsl UCHUILIMHGI ¥ BUABLI 3aHITHI
Jl51s ouHO# popMBI 00YUEHHUS:
l‘:f;)l HanMeHoBaHue pa3aesa 1M CUMILINHBI J 113 JIP CPC Bcero
1 | Jlornueckue UHTETpaIbHBIE MUKPO-
cxembl (UMC). CxemorexHuka 6a3o-
4 2 - 9 15
BBIX JOorudeckux ameMenToB: T TJILL,
MOII TJI, KMOII
2 I'eneparopsl UMITYILCOB 4 2 4 9 19
3 Tpurrepssie ycTpoicTBa 4 - 8 9 21
4 KomOnHaTOpHbIE TOTHYECKUE CXEMbI 4 - 4 9 17
5 | Hudpo-ananoroseie mpeodpaszoBaTe- 5 4 ) 9 15
M
6 | Ananoro-mudpoBbie mpeodpa3zoBa- 3 ) 13 97
TEIN
7 DJIEMEHTBI MUKPOIIPOILIECCOPHBIX 4 - - 9 13




lt]l\j‘:"l HanMeHoBaHue pa3aesia 1M CUMILINHBI J 113 JIP CPC Bcero

YCTPOMCTB

8 [IpeobpazoBarenn na KMOII u I13C
matpunax. LCD u AMOLED Ttexno- 4 - - 9 13
JIOTUU
Hroro 32 16 16 76 140

Koutpoan 4
Bcero (o0mias Tpy10eMKOCTb, Yac.) 144
Jist 3a04HOM (OPMBI 00yUEHUSI:
1‘5(:1 HaumeHoBanue pazaesia TUCHHIIMHBI J 113 JIP CPC Bcero

1 | Jlormueckue HHTETpAILHBIC MUKPO-
cxembl (MMC). CxemorexHuka 6a3o- 9 i ) 16 18
BBEIX JIOTHUEeCKHX djieMeHnToB: T TJIII,
MOII TJI, KMOII

2 | T'eHepaTopbl UIMITYJIBCOB - - 2 14 16

3 TpurrepHsle yCTpolCTBa 2 - 2 16 20

4 | KoMOMHATOPHBIE JIOTHYECKUE CXEMBI - - - 14 14

5 | Hudpo-ananoroseie mpeodpaszonare- 5 i ) 16 18
M

6 | Ananoro-iugpoBbie Mpeodpa3oBa- 5 4 i 16 29
TEu

7 | DneMeHTBI MUKPOIIPOIIECCOPHBIX i i i 16 16
YCTPOMCTB

8 | IIpeobpazoBarenu va KMOII u [13C
matpumnax. LCD u AMOLED rtexHo- - - - 16 16
JIOTUH
Hroro 8 4 4 124 140

KountpoJn 4
Bcero (0o01m1ast Tpy10eMKOCTb, Yac.) 144

6. OneHovHble MaTepUuaJIbl 1Jisl IPOBCACHUA TCKYLICT0 KOHTPOJISA YCII€EBAEMOCTH U IIPOME-
)KyTO'-IHOﬁ aTTeCTalluu oﬁyqamumxca Mo AMCIHUIIJIMHE

OreHOYHBIC MaTepuaabl MO AWCIUIUIMHE SBISIOTCS HEOTHEMJIEMOW 4YacThio pabodueit
MPOrpaMMBbI U TIPENICTABICHBI OTJEIBHBIM JOKYMEHTOM, paCCMOTPEHHBIM Ha 3acelaHuu Kaden-
PBI U YTBEPKICHHBIM 3aBEIYIOIINM Kadeapoii.

7. MeToauveckne yKazaHus sl 00yYaKOUIUXCSl TI0 OCBOEHHIO JUCIIHIJIMHBI

[Topsok M3yueHus: AUCIUILTUHBI CIIETYFOIINN:

1. OcBoeHne pPasacsioB AUCHUILIMHBI IMPOU3BOAUTCA B IMOPAAKE, IPHUBCACHHOM B
paznene 5 «ConepkaHue U CTPYKTypa AUCHUTUIMHBD). OOydaromuiicss JOIKeH OCBOUTh BCE pas-
ACJIbl JUCHUINIMHBI, HCIOJB3Yyd MCETOAWMYCCKHUE MATCpHAIbl AUCHUILIMHBI, a4 TaKXEe yqe6Ho-
MeTouYeckoe obecreueHne, MpuBeIeHHOE B pa3fene 8 pabodeil mporpaMmel.

2.  Jlna popMupoBaHUS KOMIETCHIIUH OOYJArONTUICS TOJDKEH MPEICTABUTH BBIMOJI-
HEHHBIE 33/1aHUs1, HEOOXOIUMBIE ISl OLICHKH 3HAHUMN, YMEHUH, HABBIKOB, MPEIyCMOTPEHHBIE Te-
KYIIIUM KOHTPOJIEM YCIIEBAEMOCTH (CM. OIEHOYHBIE MAaTEPUAITBI 110 TUCIUILTHHE).



3. Ilo uroram TeKymiero KOHTPOJS yCIEBAEMOCTH O IUCIMILIMHE, 00ydarouiuiics
JOJIKEH MPOUTH POMEKYTOUHYIO aTTECTAINIO (CM. OLIEHOYHbIE MaTepUaIIbl IO JUCIUILTUHE).

8. Onucanne MaTepuaJIbHO-TEXHUYECKOT0 H Y4eOHO-MeTOAM4eCKOro odecredeHus, Heo0-
XOAMMOI0 Il peaju3aluu 00pa3oBaTe/bHOI NPOrpaMMbl 0 JUCHUILINHE

8.1. TlomemeHnus mpeACTaBISIIOT COO0ON ydeOHBIC ayIUTOPUH IS MPOBEICHUs y4ueO-
HBIX 3aHATHH, MPEITyCMOTPEHHBIX MPOTPAMMON CIIEHUAINTETa, YKOMILICKTOBAaHHBIC CIEIHAIH-
3UPOBaHHOW y4eOHOI MeOebl0 U OCHAICHHBIE 000PYIOBAaHHEM M TEXHUYECKUMH CPEACTBAMH
00y4YeHHsI, CIYXAIUMH ISl IPEeACTaBIeHUs ydeOHoi nHpopMaru O0JBIION ayIUTOpUU: Ha-
CTEHHBIM SKPaHOM (CTAllMOHAPHBIM WM TEPEHOCHBIM), MAPKEPHOH MOCKOW M (MJIM) MEJIOBOU
JOCKOH, MyJIbTUMEHUHHBIM TPOEKTOPOM (CTAI[HOHAPHBIM WIIA TIEPEHOCHBIM).

Bce momermenus, ucnoiap3yemMble Ui IPOBEACHUS y4eOHBIX 3aHATUH M CAMOCTOSTEINb-
HOU pabOThI, COOTBETCTBYIOT JICHCTBYIOIIMM CAaHUTAPHBIM M IPOTHUBOIOXKAPHBIM HOPMaM U Tpa-
BUJIAM.

[TomemieHust A1 CaMOCTOSTENIbHON pabOThl 00Y4AIOIIMXCSl OCHAIIEHB KOMIIbIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO IMOJKIIOYEHHUS K ceTH «lHTepHeT» M oOecmedeHueM J0CTyla B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHTETA.

8.2. VYuuBepcurer obecrieueH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO ¥ CBOOOI-
HO PacIpOCTPaHSIEMOro MPOrPaMMHOTO 00ECIeUeHus, B TOM YHUCIIE OTEUYECTBEHHOTO MPOU3BO/I-
CTBa:

[lepeueHp IUIIEH3MOHHBIX MpPOrpaMM INpEeACTaBiIeH Ha BHyTpeHHeM mnoprase PI'BOY BO
II'VIIC no axpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOywarommmcs obecrieueH JOCTyM (yIaJIeHHBIH JOCTYI) K COBPEMEHHBIM TIPO-
deccroHaIbHBIM 0a3aM JTaHHBIX:

— DNeKTpOHHO-OMOIMOTeUHAsT CUCTEMA M3JATeNbCTBA «JlaHby. [DIIEKTPOHHBIN pe-
cypc]. — URL: https://e.lanbook.com/ — Pexxum goctyma: st aBTOpH3. TOIb30BaTEIEH;

—  DuekTpoHHO-OMOIMOTeYHas cucteMa ibooks.ru («Aitdyke»). — URL: https://
ibooks.ru / — Pexxum noctyma: /Uit aBTOPHU3. MOJIb30BATEICH;

—  Dnektponnas 6ubmmoreka FOPAUT. — URL: https://urait.ru/— Pexwum moctyna:
JUIs aBTOPH3. MOJIb30BaTENeH;

—  EnwHoe oKkHO JocTyma K 00pa3oBaTelbHBIM pecypcaM - KaTajor o0pa3oBaTellb-
HBIX MHTEPHET-PECYPCOB M MOJHOTEKCTOBOM 3JIEKTPOHHON yueOHO-METOINYEeCKOM OMOInoTeKe
1t obmero u npodeccronansHoro odopasosanusiy. — URL: http://window.edu.ru/ — Pexum
JIOCTYTIa: CBOOOTHBIH.

- Hayunas snexktponHas 6ubnanoreka "KubepJlennnka" - 3To Hay4yHast 3JI€KTPOHHAS
6ubnMoTeka, MOCTpOEHHAs Ha mapaaurme oTkpbIToid Hayku (Open Science), OCHOBHBIMH 3aj1a-
YaM# KOTOPOU SIBIISIETCS TMOMYIISIPU3AIsl HAYKH U HAYYHOH JEATeNbHOCTH, OOIIECTBEHHBIN KOH-
TPOJIb KaUeCTBa HAYYHBIX MYOJUKAIMH, pa3BUTHE MEXKIUCIUIUIMHAPHBIX UCCIIEIOBAaHUN, COBpe-
MEHHOTO MHCTUTYTa HAyYHOW DPEIEH3WH W TMOBBIINICHUE MUTHPYEMOCTH POCCHUCKON HayKH. —
URL: http://cyberleninka.ru/ — Pexxum moctyma: cBOOOIHBIN.

8.4. OOyuaromumcst obecnieueH JIOCTyM (yAaJleHHbIH JOCTYM) K MH()OPMAIMOHHBIM
CTIPaBOYHBIM CHCTEMAM:

— Hammonaneueiii Otkpeiteiii Yausepcurer "MHTYUT". becrnatnoe oGpa3oBa-
Hue. [DnekrponHsbIid pecype]. — URL: https://intuit.ru/ — Pexwum goctymna: cBOOOTHBIN.

8.5. IlepeueHb MeUYaTHBIX W ANEKTPOHHBIX HM3/IaHUH, HCIOIB3YEMBIX B 00pa3oBaTeNb-
HOM IIpoI1iecce:

1.1.E. Amutpuenko, B.B. Jly6posckuii, H.B. JlaBpentses, A.B. Illuneiiko. 3nexkTpoH-
HBIC YCTPOUCTBA JKEJIE3HOJOPOKHOM aBTOMATUKHU, TEJIEMEXaHUKU U CBA3HU, M.: Tpaucmopr.

1989. - 327 c.
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https://e.lanbook.com/

2. OnexrponHble Tpubopbl. YacTs 1: yuedHoe mocobue. I1.b. Sxosnes, B.I'. iBaHOB. —
CII6.: ®I'bOY BO III'VIIC, 2015. - 59 c.

3. Dnexrponnbie mpubopsl. Yacte 2: yuebnoe mocodue. I1.b. Sxosnes, B.I'. BanoB. —
CII6.: ®I'bOY BO III'VIIC, 2015. — 65 c.

4. Dnextponnbie mpudopsl. Yacts 3: yueOHoe nocodue. I1.b. SAxosnes, B.I'. BanoB. —
CII6.: ®I'bOY BO III'VIIC, 2017. - 68 c.

8.6. Ilepeuenp pecypcoB HH(DOPMAMOHHO-TEICKOMMYHHKAIIMOHHON cetn «MHTep-
HET», HCIIOJIb3yeMbIX B 00pa30BaTeILHOM IIPOIIECCE:

1. TlepeueHb pecypcoB HH(POPMAIUOHHO-TEICKOMMYHUKAIIMOHHOW cetH «MHTep-
HET», HCIIOJIb3yeMbIX B 00pa30BaTEeIbHOM IIPOIIECCE:

- JInunsenii kabuaer DUOC [Dnekrponnsiii pecypc]. — URL: my.pgups.ru — Pe-
UM JIOCTYIIA: [Tl aBTOPU3. MOJIb30BATEIICH;

- DnexTpoHHas nH(OpMalMOHHO-00pa3oBaTeNbHas cpena. [ DIeKTPOHHBIH pecypc].
— URL.: https://sdo.pgups.ru — Peskum mocTyma: i aBTOPHU3. MOJIb30BATEICH;

2. OuraabHbIN CAUT €KEMECSIHOTO HAYIHO-TEOPETHYECKOTO M IIPOU3BOICTBEHHO-
TEXHHUYECKOT0 KypHasla «ABTOMATHKa, CBsA3b, nHPpopMaTrkay OAO «Poccuiickue xene3Hbie
noporuy: asi-rzd.ru

3. Odunmanpusiii cait OAO «Poccuiickue sene3nbie goporu»: http://rzd.ru/.

4.0¢urmansHbiii caiT Munkomcesizu Poccun: https://digital.gov.ru/ru/.
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