POCXKEJIAOP
DenepanbHOe rocyJapcTBEHHOE OIOIKETHOE
00pa3oBaTelIbHOE YUPEIKACHUE BBICIIET0 00pa30BaHuUs
«PocToBckuii rocynapcTBEHHBI YHUBEPCHUTET ITyTEH COOOIICHIS
(®I'bOY BO PT'YIIC)
TamMOOBCKHI TEXHUKYM JKeJIe3HOIOPOKHOTO TPAHCIIOPTa
(TaTXT - pumman PI'YIIC)

//-' L ';‘ .
' A ™ e N
[IOKYMEHT MOAMUCAH P& o 7—0%%
3NEKTPOHHOW L e P8 e
NOAMMCHIO ¢ WWTBERKH
Al ﬁ‘ % 4
Ceptudmekar: &\{é‘: \ /7‘§/ f
00FB02D74D62565D3354ATESBBBOB2DEDO b e Nt ;, T AY M HasaPOB
Bnapeney: Hazapoe Ceprei Muxainoewy 4 = — —
LeficTeutenen: c 28.08.2023 go 20.11.2024 N "R%)j, ‘/‘\/I 2024 r
\\'_7—.7 — 5 -

PABOYAS IPOT'PAMMA YUEBHOM JUCHUIIJINHBI

OI1.04. OJEKTPOHUKA N
MHUKPOHNPOLHECCOPHAA TEXHUKA

Tambo0B
2024 r



Pabouas mporpamMMa y4eOHOW AUCHIUIUTHHBI «DJIEKTPOHUKA U MUKPONPOIECCOPHAasi
TeXHHKAa» pa3padoTaHa HA OCHOBE IPUMEPHOW mporpammbl, usznanHon DPIOY
«Y4eOHO-METOANYECKHA [IEHTP M0 00Pa30BaHUIO0 HA KEIE3HOAOPOKHOM TPAHCIIOPTE)
B 2011 rony, u denepanbHOTO TOCYAIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa (1anee
— ®I'OC) cpennero mnpodeccuoHanpbHoro obpasoBanus (manee CIIO) 1o
cnenranbHoCcTH  23.02.06 TexHuuyeckasi JKCILUIyaTauusl MOJABHKHOIO COCTaBa
JKeJIe3HbIX 10POr

Opranuzanus-pazpadorunk: TaTXKT - puman PI'YIIC

Pazpaborunk: ManeeBa HU.B. - mpenonaBateinpb BbICIIEH KaTerOpUn

PenensenTsr:

T.A. Ky3smuna - npenogaBatenis TOI'AIIOY «Kosnemka TEXHUKH U TEXHOJIOTHH
HazemHoro Tpancnopra uM. M.C. ConnueBa»

BapcykoBa T.U. — npenonasatens Boiciiel kateropun TaTXKT - pummana PI'YIIC

PexoMenmoBana MUKIOBOM Komuccuen crenuanpHocTH 23.02.06 Texunueckas
AKCILTyaTaI¥sl TOJJBMKHOTO COCTaBa KEIE3HBIX IOPOT
ITpotokon Ne 08 ot «24» mas 2024 r.

!,
IIpencenarenb HUKIOBOKM KOMUCCUU HAT] /Koctukosa 1.H./



COJEPKAHUE

Crp.
. IACIIOPT PABOYEM IIPOIPAMMBI YYEBHOMU
JIMCHUIITIIHDBI ......ovvneeeneinieineernereneeneerneerneernersneesessnssonessssesnnne 4
. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILUIUHSI ............... 7
. VCJIOBHUS PEAJIM3AIINNA PABOYEW IMPOI'PAMMBI YYEBHOMN
D107 (01107 00 1% 0 5 0 o 14

. KOHTPOJIb W OIIEHKA PE3YJbTATOB OCBOEHHUSA YYEFHOH
JUCHUIIJIFHDBI ....ovviniiiiiiiiiiiiiiiiiiiiitiiiite i 16



1 TACIIOPT PABOYENM ITPOI'PAMMBI YYEBHOM JTUCIUTLTAHBI

1.1. Oobs1acTh NpUMeHeHus pado4eil MPorpaMMsl

Pabouas mporpamMma ydeOHON MUCHIUIUIUHBI SBJISICTCSI YACTHIO MPOTPAMMBI
MOATOTOBKHU cHenuaiucToB cpennero 3BeHa (manee IIIIC3) B cooTBeTrcTBUU €
®I'OC no cnemmansHocTu 23.02.06 «TexHuueckas IKCIUTyaTalysl MOJBHKHOTO
COCTaBa >KEJIE3HBIX JOPOT».

Pabouas mporpamMma y4eOHOW MHMCIMIUIMHBEI MOXET OBITH HMCIOJb30BaHa B
JOTIOJTHUTEILHOM TMPO(GECCHOHAIBHOM 00pa30BaHUM M MPU MPOQPECCHOHATBHON
MOATOTOBKE pabo4MX MO MPodhecCusiM:

15859 Omnepatop 1o 00CIIy>KMBaHUIO U PEMOHTY BaroHOB U KOHTEITHEPOB;

16275 OcMOTPIINK-PEMOHTHUK BaroHOB;

16878 IToMOIIHUK MaIIMHUCTA TEIJIOBO3a;

16885 TToMOILIHUK MAaIIMHKUCTA 3JIEKTPOBO3a;

18540 Cnecapb o peMOHTY MOJABUKHOTO cOcTaBa (5—~8 pa3psiibl).

1.2. MecTo y4yeOHOH TUCIHUNJIMHBI B CTPYKTYPe OCHOBHOI1 NpodecCHOHATbHOM
o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

JucruninHa BXOuT B o0menpodecCuoHambHbIN UK.

1.3. Ileamn u 3agaum y4eOHOW AUCHUILUIMHBI — TPeOOBaHHUs K pe3yJbTaTaM

OCBOEHHUSA YUeOHOM AU CIUTIIUHBI

OOyuarommiics 10J7KeH YMeTh!
- YUTaThb HpOCTCfIIHI/IG SJICKTPOHHBIC CXCMbI
- H3MCPATH NapaMCTPhI JJICKTPOHHBIX CXEM
- IIOJIB30BAaThCA JICKTPOHHBIMU HpI/I60paMI/I u O60py,[[OBaHI/ICM,
OO0yyammiics T0JI5KeH 3HATh:
- [IpUHIOUIT pa6OTBI U XapaKTCPUCTHUKHU SJICKTPOHHBIX HpI/I60p0B
- TPUHIMI PabOThl MUKPOIIPOILIECCOPHBIX CUCTEM.
Pe3ynbTaToM OCBOEHHS MNPOrpamMMbl AUCIUILUIMHBI SIBISETCS OBJIAJACHUE
obyuaromumucs npodeccuoHanbHbiMU (I1K), obmmmu (OK) xommereHHusMU U

JUYHOCTHBIMU pe3yibratamu (JIP):

Konpr popmupyembrx komnereniuii: OK 1 -7, OK 9, IIK 1.1 - 1.3, 2.3, 3.1,
3.2

Koapl popMupyembix TMUHOCTHBIX pe3yibTaToB: JIP 4, JIP 7, JIP 13, JIP 20,
JIP 26, JIP 28, JIP 32-34, JIP 36-38, JIP 40-42



Kon HaunmenoBanue pe3ynbraTta 00ydeHUs
OK 1 |BeiGupats criocoOb! pemeHus 3a1a4 npohecCHoHaNbHON AEATEIbHOCTH IPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM
OK 2 |HMcnonb30BaTh COBPEMEHHBIE CPEJICTBA MTOMCKA, aHATTN3a U MHTEPIpeTanui HHPOPMAaIIUN U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH I BBITIOTHEHHS 3a/1a4 MPOPECCHOHATBHON AeSITeTbHOCTH
OK 3 (IInmanupoBaTh U peann3oBbIBaTh COOCTBEHHOE MPO(ECCHOHANFHOE U TMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO IEATEIHOCTh B MPO(ECCHOHANBHOM chepe, UCTI0Ib30BaTh 3HAHUS 110
(bMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHbBIX KU3HEHHBIX CUTYaIHIX
OK 4 |[DddexkTuBHO B3aMMOACHCTBOBATH M pabOTaTh B KOJUICKTUBE M KOMAH/IE
OK 5 |OcymiecTBisTh yCTHYIO U IMCbMEHHYI0 KOMMYHUKAILIMIO HA TOCYIAPCTBEHHOM SI3bIKE
Poccuiickoii deaepanuu ¢ yaeToM 0COOCHHOCTEH COIMATLHOTO U KYJIBTYPHOTO KOHTEKCTA
[IposABIATE  Ipa)JAaHCKO-NATPUOTHYECKYKD IO3ULUIO, JEMOHCTPUPOBATH  OCO3HAHHOE
OK ¢ |MOBEACHHE Ha OCHOBE TPA/IMLIMOHHbIX 0011eYeI0BeYECKUX [IEHHOCTEH, B TOM YHCIIE C YIETOM
rapMOHHM3ALUU MEXHAIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOLICHUMN, IPUMEHSTh CTaHIAPThI
AHTUKOPPYILHUOHHOTO MTOBEACHUS
CopeiicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH Cpebl, pecypcocOepesKeHUI0, MPUMEHSITh 3HAHUS
OK 7 |00 u3MEeHEHNH KJIMMaTa, MPUHIUITBI OEPEKITUBOTO MPOU3BOJCTBA, YPPEKTHBHO IEHCTBOBATH B
YpE3BbIYANHBIX CUTYAIUSAX
OK 9 OpueHTHpOBaTbCA B  YCIOBUSAX YacTOM CMEHBI TEXHOJOrMd B MpodeccnoHalbHOMI
JIeSITENIbHOCTH
I1K 1.1 [OkcnmyaTtupoBarh HOJBUXKHOW COCTAB KEJIE3HBIX IOPOT
I1K 1.2 |IIpon3BoauTh TEXHHYECKOE OOCITY)KMBaHHE M PEMOHT MOJIBUKHOTO COCTAaBA JKEJIE3HBIX JOPOT
IIK 1.3 [O0ecneunBars 0€30MMaCHOCTD ABMKEHUS IIOABUKHOIO COCTaBa
I1K 2.3 |KoHTpoIMpoBaTh U OIICHUBATh KAY€CTBO BHITIOJIHSIEMBIX PaboT
[IK 3.1 [OpopMASATh TEXHUUECKYIO U TEXHOJIOTUYECKYIO IOKYMEHTAIINIO
K 3.2 Pa3pabaTbiBaTh TEXHOJOTMUECKHE IMPOLIECCHl HAa PEMOHT OT/CIBHEIX netanend u Y3108
IIOJIBUJKHOTO COCTaBa JKEJIE3HBIX JOPOT B COOTBETCTBUU C HOPMATUBHOW JOKYMEHTAIUEN
[IposBisAOMUN U NEMOHCTPUPYIOIIUN YBa)KEHHE K JIOJSIM TPyZ[a, OCO3HAIOIIUN LIEHHOCTb
JIP 4 |cobctBenHoro Ttpyna. Crpemsmuiics K (OpPMHPOBAHHUIO B CETEBOM Cpelie JMYHOCTHO U
po¢eCCHOHATLHOTO KOHCTPYKTHUBHOT'O «IIU(POBOTO ClIea»
P 7 Oco3Haroumuii TPUOPUTETHYIO LEHHOCTh JIMYHOCTU YEJIOBEKA; YBaXKArOIUH COOCTBEHHYIO U
YyXYI0 YHUKaJIbHOCTb B PA3JIMYHBIX CUTYaIUsIX, BO BCeX (hopMax M BUJIAX JESTEIbHOCTH
P 20 I{eHHOCTHOE OTHOIIEHHE 00YYaIOLINXCS K CBOEMY 3[I0POBBIO U 37J0POBBIO OKPY’KAIOLIHX,
302K 1 310pOBOI1 OKPYKAIOIIEN CPENE U T. 1.
['oToBHOCTH 00yUaKOIIErocsi COOTBETCTBOBATH 0XKUJIAaHUSAM paboToAaTeNei: OTBETCTBEHHBIN
COTPYAHUK, TUCHUITMHUPOBAHHBIN, TPYIOIIOOMBBIN, HalleJICHHBIH Ha TIOCTHKEHUE
P13 MOCTaBJIEHHBIX 3a7a4, 3(EKTUBHO B3aUMOICHCTBYIOIIMH C YJIEHAMH KOMAaH/IbI,
COTPYIHUYAIOIINN C IPYTUMHU JIFOJIbMHU, IPOEKTHO MBICIIALIMMI
[IpyuHMarOIMii ¥ TOHUMAOUIMKA NEIM W 3aJa4d COLMAIbHO-PKOHOMHYECKOIO pPa3BUTHUSA
JIP 26 |TamOoBa, TOTOBBI paboTaTh HAa MX JOCTIKEHHE, CTPEMAIIMHACA K TOBBIIICHHIO
KOHKYPEHTOCTIOCOOHOCTH TamMOOBCKON 00JIaCTH B HAIIMOHAJILHOM U MUPOBOM MacIuTabax
JIeMOHCTpUpYIOIINK YPOBEHb IOJArOTOBKH, COOTBETCTBYIOIIMNA COBPEMEHHBIM CTaHJAApTaM U
1P 28 MEePEeIOBbIM TEXHOJOTUSIM, NOTPEOHOCTSIM PErHOHaJIbHOIO pBIHKA Tpyda U IUpOBOi

O9KOHOMUKH, B TOM YHCJIIC TpC6OBaHI/I$IM CTaHAapTOB BOpJI)ICKI/IJ'IJ'I




CriocoOHBII K TPYIOBOM TPO(ECCHOHATBFHOW ACITETbHOCTH KaK K BO3MOXKHOCTU Y4acTHs B

JIP 32 |pelIeHuu JUYHBIX, PErMOHAIbHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAI[MOHAIBHBIX
poosem

TP 33 OcCo3HaHHO BBIMOJHAIOUIMNA MPO(pECCHOHATIbHBIE TPEOOBAHUS, MYyHKTYaJIbHBIA, KPUTHYECKU
MBICIISIIUI, TEMOHCTPUPYIOUI Po(eCcCHOHAIBHYIO KU3HECTOMKOCTh

JIP 34 |OTKpBITHIN K TEKYIIUM U TIEPCIIEKTUBHBIM H3MEHEHHSIM B MUPE TPYy/1a U POGECCHiA.
MOTUBUPOBaHHBII K OCBOEHHUIO (DYHKIMOHAJIBHO OJM3KUX BHUAOB IpOo(dhecCHOHATBbHON

JIP 36 |neATeNbHOCTH, UMEIOMUX OOImMe OOBEKTHl (YCIOBHS, LETH) TpyJa, JIMOO HMHBIE CXOXKHE
XApaKTEPUCTHUKH.

JIP 37 |[IpuHUMaIOMMI 1 UCTIOTHSIOMINI CTaHIaPThl aHTUKOPPYIIIMOHHOTO MOBEACHUS
CriocoOHBIH cTaBUTH Mepe; COOOW LeNu MOoJI BO3HUKAIOIINE XKU3HEHHBIC 33[auu, MOA0UpaTh

TIP 38 CIOCOOBI PELICHUS U CPENICTBA Pa3BUTHS, B TOM YHCIIE C MCIIOJIb30BaHUEM LIU(PPOBBIX CPEICTB;
COJICHCTBYIOILMI  MOAJIEP)KAHUIO TpEecTH)Ka CBOEM mpodeccun U oOpa3oBaTeIbHOU
OpraHu3aluu
JIEMOHCTpHUPYIOUIMN HAaBBIKA IIO3UTUBHOW COLIMAIBHO-KYJIBTYPHOHW JEATEIBHOCTH IO

JIP 40 |pa3BUTHIO MOJIOJEKHOTO CaMOYIpPAaBJIEHUS, KauecTBa TI'apMOHUYHO pa3BUTOH JIMYHOCTH,
poeCCHOHATILHBIE I TBOPYECKUE TOCTHKCHUS

TP 41 CriocoOHbIM MCMOIB30BATh PA3IMUHbIE ILU(PPOBBIE CPEICTBA M YMEHHUS, MO3BOJISIONINE BO
B3aMMOJICHCTBHH C IPYTHMHU JIFOJIbMH JOCTUTATh IOCTABJICHHBIX 1€l B HU(PPOBOI cpeze
VYMeromuil aHaIM3upoBaTh pabouyl0 CHUTYallMi0, OCYLIECTBISIOIIMNA TEKYIIMH U MTOTOBBIN

JIP 42 |kOHTPOJb, OLIEHKY U KOPPEKIHIO COOCTBEHHOH NESATETHLHOCTH, HECYIINH OTBETCTBEHHOCTH 32

pE3yNbTaThl CBOEH pabOThI

1.4. PexomMeHayeMoe KOJHYECTBO YaCOB HA OCBOeHHE Padoyeii mporpaMmsbI

Y4eOHOM TUCUUIJINHBI:

MaKCcUMaJbHOU y4eOHOU Harpys3ku oOydaromerocs — 110 wacos, B Tom ymcre:

00s13aTeNbHON ayTMTOPHON Yy4eOHOM Harpy3ku odydatomerocst — 72 uaca;

U3 HUX JJAOOPATOPHBIX U MpakTHUYecKuX pabot — 20 uacos;

CaMOCTOSITENIbHOM paboThl 0Oydaromerocs — 38 wacos.




2 CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUILIVHBI

2.1 O0beM yueOHOM TUCHHUIJIMHBI U BUAbI Y4eOHOI padoThl

Bun yueOHO# paOOThI

Obvem

Hyacoe

MakcuMmainbHas yueOHast Harpyska (Bcero)

110

OO6s3aTenpHas ayIUTOpHAs yueOHas Harpy3Ka (BCETo)

72

B TOM 4HUCJIC:.

71a00paTOpPHBIE 3aHATHUS

20

IMPAKTHYCCKUC 3aHATHA

KOHTPOJILHBIC pa6OTBI

KypcoBas pabota (ITpoeKT)

CamocTosiTenbHas paboTa o0ydaromierocs (BCero)

38

B TOM 4HUCIJIC.

paboTa co CIpaBOYHBIM MaTEpUAIIOM,

COCTaBJICHHE CPaBHUTENIbHBIX TaOJIHII,

paboTa C KOHCIIEKTOM JIEKIIHH,

NOJArOTOBKAa K 3alllUT€ OTYETOB MO JIaDopaTOpPHBIM
NPAKTHUECKUM 3aHSITHSM,

MOJITOTOBKA COOOIIEHUI WJIM MTPE3eHTalUuN

lIpomesxcymounas ammecmayus no oucyuniure B popme
TECTOBOT'O KOHTPOJIA B 4 CEMECTPE

Hmoeosas ammecmayus no oucyuniune B hGopme
nudGepeHInpoBaHHOTO 3a4eTa B 5 ceMecTpe




2.2. TemaTu4yeckuii IUVIAH U cOJeP:KaHUE YUeOHOH JUCHMIIMHBI « DJIEKTPOHMKA U MUKPOINPOLIECCOPHAS TEXHUKA»

HaumenoBanue
pa3ziesioB U TeM

Cozlep)lcalme yqeﬁﬂoro MarepuaJjia, JlaﬁOpaTOpHLle 3aHATHHA, CAMOCTOATC/IbHAA pa60Ta 06yqammnxcsl

O0BeM yacoB

YpoBeHb
OCBOEHUS

1

2

3

4

Pazgen 1
DJIEKTPOHHBIE NPHGOPHI

Tema 1.1
PdusnyecKkne 0CHOBBI
MOJYyNPOBOIHMKOBBIX
npudopos

ConepixaHue y4eOHOT0 MaTepHaja

CoOcTBeHHas! 1 IPUMECHAS TIPOBOIUMOCTH ITOIYIIPOBOIHHUKOB.
Om3ryecKrue OCHOBBI 00pa30BaHMs U CBOHCTBA P-N mepexosa.
EMKocTh P-n-niepexona, mpoboi p-n-mepexona

CamocTosiTeJIbHasi padoTa 00yJarouIuXcst

PaboTa ¢ koHCTIEKTOM JIeKITUH. [10r0TOBKa COOOIICHIIA TN MPE3CHTAITHI.

TemaTuka coodennii uiau npe3entanuii: CoOCTBeHHAs MTPOBOAMMOCTE TIOIYITPOBOIHUKOB. [IpumecHast
MIPOBOIUMOCTB MOIYIIPOBOAHUKOB. OOpa3oBaHue P-N-iepexona. PuU3nMUecKue MpoIecChl, MPOXOAAIIe B P-N-
nepexone. CoiicTBa p-N-mepexona. BonprammnepHas xapakTepucTuka p-n-mepexona. EMxocts p-n-nmepexona. Bums
npoboeB pP-n-iepexoaa

Tema 1.2
[osrynpoBogHUKOBbIE
AUOABI

Copep:xkanne yueOHOro MaTepuaJia
Haznauenue, Buapl, KOHCTPYKIHUS A1010B. OCHOBHBIC XapaKTEPUCTUKHU U TApAMETPHI TIOIYIPOBOIHUKOBBIX THOIOB.
Krnaccugukamnus noaynpoBOAHUKOBEIX AUOJOB, YCIOBHEIE 0003HAUEHNUA. MapKIpOBKa, IPIMEHEHHE

JlabopaTopHoe 3aHsiTHe
HccnenoBanue paboTsl anoaa

CamocTosiTeJibHasi padoTa 00y4arouuxcst

Pa6ota ¢ koHCHekTOM JieK1uH. [1oIroToBKa K 3aIuTe 0TYETOB O TabopaTopHOMY 3aHATHIO. [TonroToBKa coolmeHnit
WIIH TIpE3eHTALNH.

TemaTuKa coO00LIEHNIA MJIU NIPe3eHTALMI:

[MomyipoBOTHUKOBEIE THOBI: BEIIPSIMUTEIBHBIC, CTAOWINTPOHEI, TYHHEIBHEIE, ()OTOIMO/BI, CBETOIUOIBI, BAPHUKAIIHL,
CHUIIOBBIC, JTABHHHBIC; YCIIOBHBIC 0003HAYCHUSI.

TeXHONOTHS N3TOTOBICHHUS AHOI0B, KOHCTPYKIIKS, BRIBOJIBI JHO/Ia — aHOJ M KaTO/I.

[IprMeHeHHe TOTYIPOBOJHUKOBEIX IHOJIOB, MApKAPOBKA.

OCHOBHI)IC napaMeTpLI HOHprOBOHHHKOBLIX JONUOOO0B: HaHpH)KCHI/Ie, TOK, MOIITHOCTH

Tema 1.3 Tupucropsl

Conep:xanue yue0OHOro MaTepuaja

Ha3Haqu1/Ie, BUbI, KOHCTPYKIUA TUPUCTOPOB.

[puHOUN neiicTBUS THPUCTOPOB, KIaCCU(PUKAIINS, YCIOBHBIE 0003HAYCHUS.
OCHOBHBIC XapaKTEPUCTUKHU U TAPAMETPBI THPHCTOPOB, IPUMCHEHUE

CamocTosiTe1bHasi padoTa o0yyarommxcs

Pabora ¢ koHcriekToM sekunu. [ToAr0TOBKA K 3alIiTe OTYETOB IO Ja00PaTOPHOMY 3aHATHIO.

BrimonHenue pedeparos, HOATOTOBKA MPE3EHTALUH.

TemaTnka coo01mennii niau npesenranmii: [IpuHnun neiictBus THpUCTOPOB. JIMHUCTOPHI, TPUHUCTOPBL, CEMUCTOPBI,
CHJIOBBIE, JTJABUHHBIE, YCIIOBHBIE 0003HAYCHUS.

TexHonornst N3roTOBJIEHUS THPHUCTOPOB, KOHCTPYKIHS, BBIBOJIBI THPHCTOPA — AHOJ M KaTOJ, YIPABILIFOLIUN JIEKTPO/I.
[Tpumenenue Tupucropos. [lapameTpsl THPHCTOPOB: HANPSHKEHHE, TOK, MOITHOCTH, MAPKHPOBKA




1

2

Tema 1.4 Tpansucropsl

Conep:xanue yueOHOro MaTepuasa

HpI/IHHI/IH ﬂeﬁCTBHH, KJ'IaCCI/I(l)I/IKaIII/IH TPAaH3UCTOPOB, YCJIOBHBIC oOo3Hauenust. OCHOBHEBIE XapaKTCpUCTUKU U
napaMeTpsl TpaH3UCTOpOB. CXeMBbl BKIIIOYEHHS OHIOJSAPHBIX TPAH3UCTOPOB. PexuMbl pabOTHL. YHUNOISpHBIE
TPAH3UCTOPHI. XapaKTEPUCTUKU U MapaMeTPhI, CXEMBI BKIIIOUCHUS, PEKUMBI paOOTHI

JlaGopaTopHoe 3aHsATHE
HccrenoBanne mapaMeTpoB TPAH3UCTOPOB

IIpakTHyeckoe 3aHATHE
O1eHKa PeKUMOB PaOOTHI TPAH3UCTOPOB

CamocrosiTe1bHasi padoTa 00y4aloHXCH

Pabora ¢ xkoHcniekToM Jiekimu. [IoaroToBka K 3amure 0T4eTOB M0 JIabopaTopHbIM 3aHsATHAM. [ToaroroBka coodmeHuni
WM TIpe3eHTaIUi.

TemaTuka co00LIEHNIA HIIU NIPe3eHTANMIA:

Kitaccudukanms TpaH3uCTOpOB, YCIOBHBIE 0003HauYeHHs. [IprHIMI 1eiicTBUS TpaH3UCTOPA, TPAH3UCTOPHI ¢ P-N- P u N-
p-N mpoBOIUMOCTHI0. OCHOBHBIE XapaKTEPHUCTHKH U TapaMeTPhl OUTIONIIPHBIX M YHHUITOJSPHBIX TPAH3HCTOPOB,
MpUMEHEHHE, MapKHIPOBKa

CxeMbl BKIIIOUCHHS TPAH3UCTOPOB C OOIIMM IMHUTTEPOM, UCTOKOM. CTaTHYeCKUN M HATPY309YHBIA PEKIMEI pabOTEHI.
CXxeMbI BKJIFOUCHHUS TPAH3UCTOPOB ¢ 00IIeH 6a30ii, 3aTBopoM. CTaTHUECKHIA U HArPY30YHBIA PEKUMBI PaOOTHI.

CxeMBbl BKITFOYEHHUS TPAH3UCTOPOB € OOIINM KOJIICKTOPOM, CTOKOM ( oBTOpHTENHN). CTaTHIECKUi U Harpy309HBIN
pexxuMBl paboThl. KirroueBoit pexxuM paboTHI TPaH3UCTOPA.

Tema 1.5 Conep:xanue yue0OHOro MaTepuaja
Hurerpanbubie [TonsThe 00 3r1eMeHTaX, KOMIIOHEHTaX MHTErPajbHbIX MUKPOCXEM; aKTHBHBIE Y TACCHBHBIE JJIEMEHTHL. Y POBEHb
MHKPOCXeMbI uHTerpanuy. Kiaccnduxaryst ”HTErpagbHBIX MHKPOCXEM, CHCTEMa 0003HaYeHU I
CamocrosiTeJibHasi padoTa 00y4arouuxcs
Pa6ota ¢ xoHCnekTOM Jiekiun. [ToaroToBKa cooOIeHuit WK mpe3eHTanui.
IIpumepHas TeMaTHKA COOOIEHUI MJIM MPe3eHTALMIL:
AKTHBHBIE U TACCHUBHBIE JIEMEHTHI MUKPOCXEM: JIUOJIbI, TPAH3UCTOPHI, PE3UCTOPHI, KOHASHCATOPHI.
Kiaccudukanus u Ha3HaYeHHE HHTETPAJIbHBIX MUKPOCXEM. AHAJIOTOBbIE M IU(DPOBbIE MUKPOCXEMBI
Tema 1.6 Conep:xanue yueOHOro MaTepuaJja
IMosrynpoBoaHNKOBBIE dotopesuctopsl, poTo 10 b1, HOTOTHPUCTOPHI, HOTOTPAH3UCTOPHI, CBETOIUO/IBL: UX MPUHIIUII JACHCTBHS, YCIOBHbIC
doronpudopsl 0003HaYeHNS, TPUMEHEHHE.

ITomyipoBOTHMKOBBIE Ja3ephl, IPUHINII ASHCTBHS, IPUMEHEHHE.
OnTpoHBI, IPUHIINI ASHCTBHS, yCIOBHBIE 0003HAYCHNUS, 00J1aCTh IPUMEHEHHS.
TepMHUCTOPBI, IPUHINIT ASHCTBHS, YCIOBHBIE 0003HAYECHNUS, IPIMEHEHHE

IIpakTHyeckoe 3aHATHE
O1eHKa ITapamMeTpoB MOJIYIPOBOTHUKOBHIX (POTONPHOOPOB

CamocTosiTeJibHasi padoTa 00y4arouuxcst

PaboTa ¢ koHCTIEKTOM JIeKITUH. [10r0TOBKa COOOIICHMIA MITH MPE3ESHTAITHIH.

TemaTuka cood1eHui, pedepaToB MU MPe3eHTAIUI:

®dorope3ucTopsl, HoToIHUOIB, (HOTOTUPHUCTOPEI, (POTOTPAH3UCTOPHI, IPUHIIUI JCHCTBUS, TIPUMECHCHHE.
CBeTo o Ibl, IPUHIUT CHCTBUSA, MPUMEHEHHe. [10TyIpOBOJHUKOBBIE JIA3€Phl, TPUHITUIN ICHCTBUS, IPUMEHCHHE.
OnTpoHBI, Pa3HOBUIHOCTH, IPHHIUI JCHCTBUS, YCIIOBHBIC 0003HAYCHUS, IPUMEHCHHUE.




1

Paznen 2 JJieKTpoHHbIE
YCHJIUTEIN M T€HEPaTOPbI

Tema 2.1. D1eKTPOHHBIE
YCHIIUTEIH

ConepxaHue y4eGHOTro MaTepHuajia

Krnaccudukarnus ycunmurenei, cTpykrypHas cxema ycrnurters. OCHOBHBIE XapaKTePUCTHKH U ITapaMeTPhl yCUITATEISH.

Pexxumbl pabOThI yCHITUTEITEH.

YceunmuTenn HanpsHKCHHS.

Ycunurenu MOIIHOCTH.

Ycunurenu Toka. J{uddhepeHnuansapie YCUIUTETH.

OO0patHasi CBSI3b B YCHIIUTEISX

OnepaloHHbIC YCUITUTEIH, HHTETPATIbHOE UCTIOTHEHHE, YCIIOBHOE 0003HAUCHHE, IPUMEHCHUE

IIpakTnueckoe 3aHsTHE
M3y4yeHne cxeM 3JIEKTPOHHBIX YCHIIUTENEH

CamocrosiTeJibHasi padora 00y4arouuxcs

PaboTa ¢ KOHCIIEKTOM JICKIIUH.

[ToaroroBka K 3alIUTe OTYETOB MO PAKTUYECKOMY 3aHSTHIO.
ITonroToBka cooOIIEHNH UITH ITPE3EHTALUH.

TemaTuka cooOIIeHII UITH TPE3eHTAIUH:

Kiaccudukaums ycunureneit, ctpykTypHas cxema ycuutesas. OCHOBHbIE XapaKTEPUCTUKU M IIApaMETPhl YCHIIUTENEH.

OO6patHas CBsI3b B YCHIIUTEIAX. PesxuMbl paboThl ycuinTeneil. Y CUINTe N HaupsHKeHUs, IPUHIUI paOoThI.
Ycunurenu MOITHOCTH, IPUHLUIT paboThl. OTepaiioHHbIe YCHITUTEINH, CXeMbl yCHIUTENCH HaIlpsHKEHUS Ha
OTICPAIIOHHOM yCHITUTEIIE

IIpomesxyTouHas

TecrupoBanue
aTTecTanys
Tema 2.2 Conep:xanue yue0OHOro MaTepuaja
DJIeKTPOHHbIE Knaccugukarus 31eKTpOHHBIX TeHEPATOPOB.
reHepaTopbl Asroreneparop tuna RC. Cxema, npuHIIUI pabOTHI.

Crabunuzanust 4acTOThl FeHepaTopoB. KBapiieBslii reHeparop.

OnekTpuyeckue UMITybehl. Kitaccndukanus, OCHOBHBIE ITapaMeTpHl.

I'eHeparop MMHEHHO-U3MEHSIOMIETOCs HanpsbkeHst. CuMMeTpuaHbIi MynbTuBruOparop. Tpurrep [lImurra
MyIpTHBHOpATOP HA ONEPAIIOHHOM YCHIINTENe

JlabopaTopHoe 3aHsiTHE
HccnenoBanue paboTel cxemsl apToreneparopa RC tuna

CamocrosiTe1bHasi padoTa 00y4aloHXCH

Pabota ¢ koHcniekTOM JieKIH. [1oroToBKa K 3aIIUTE OTYETOB 110 JTA0OPATOPHBIM 3aHATHSIM.

[ToaroroBka cooOIIEHN NN TIPE3EHTALIUH.

TemaTuka co00LIEHNIA UIIU NIPe3eHTALMI:

Knaccudukanus 35meKTpoHHBIX reHepaTopoB. ABrorenepartop Tura RC Ha TUCKpETHBIX diieMeHTaX, IPUHIMI pabOoTHI.
Cxema reneparopa tuna RC Ha onepanronHoM ycuiurede. [IpuHImn paboThl KBapEBOTO PE30HATOPA.

Cxema kBapreBoro reaeparopa. Kiraccudukanus snekTpudaeckux UMIyIbCcoB. [lapaMeTpsl IMITyIBCOB.

PaboTa cxeMbl CHMMETPHYHOTO MyJIbTHUBHOpaTOpa Ha JUCKPETHBIX dJIEMEHTaX.

Cxema MyIbTHBHOpATOPa HA ONEPAIIMOHHOM YCHIIUTENE
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Paznen 3
Hcroynnky BTOPpUYHOTO
3JIEKTPONUTAHUS

Tema 3.1
Heynpagasiemble
BBINPSIMUTEJIH

Copep:xaHue yueOHOTo MaTepuaa

Haznauenue, coctaB u Kiaccu(OUKAI HCTOYHUKOB BTOPUYHOTO HJIEKTPOIUTAHIS (BRIIPSIMHUTEIICH).

CxeMbl, IpUHINT 1eficTBUSA OXHO(A3HBIX BRIIPSMUTENICH, BpeMEHHBIE TUarpaMMbl HAlPsDKEHUH, OCHOBHBIC TTAPAMETPHIL.
Tpexda3naple BRIIPSIMUTEIH, IPUHINI ASHCTBHS, BpeMEHHBIE THATPaMMBbI

CamocTosiTeIbHasi padoTa 00y4alouXCs

PaboTa ¢ KOHCIIEKTOM JICKIUH.

[ToaroroBka K 3aiuTe OTYETOB MO JIAOOPATOPHOMY 3aHSATHIO.

[ToaroroBka cooOIIEHN NN TIPE3EHTALIUH.

TeMaTnka JIsl IOATOTOBKH COOOIICHUI MJIM MPe3eHTALMI:

Kitaccudukauus BeIIPSIMUTENEH.

OnHoGa3zHbIi 0THOIONYIIEPUOIHBIH BBIIPSMHUTEIb, JBYXIIOIYIEPHOIHBII BBITPSIMUTEb; NPUHLIUIT ICHCTBUS,
BPEMEHHBIE THArPaMMBI HAIPSOHKEHUH, CpelHEE 3HAUEHUE BBIIPSAMIICHHOTO HANpPSDKEHUS, IPUMEHEHHE.
OnHo(a3HbIH ABYXIIOIYIEPHOIHBIH BEIIPSIMATEb CO CPEAHEH TOUKON; IPUHIINN JCHCTBHUS, BpPEMEHHbIE TUarpaMMBl
HaNpsKEHUH, cpeJHee 3HAUECHUE BBIIPSAMIIEHHOTO HAMIPSKEHUS, IPUMEHEHHUE.

OnHo(a3HBII MOCTOBOH BBIPSIMUTENb, IIPHHIIMII ACHCTBUS, BPEMEHHBIE JHAarpaMMBbl HANPSDKEHUH, cpeHee
3HAYEHHE BBIIPAMIICHHOTO HAMPSKEHUS, TPUMEHEHHE.

Tpexc¢a3Hblii BEINIPAMHUTEIb, IPUHINT JEHCTBHS, BpEMEHHbIE JHATPAMMBI, IPUMEHEHHE

Tema 3.2
Ynpasasiembie
BBINPSAMUTEJIN

Copep:xkanne yueOHOro MaTepuajia

Haznauenue, coctaB u KiaccuUKaIs, IPUHIHIIT ISHCTBU, BpEMEHHBIC THATrPaMMbI HANIPSHKCHAN YIIPABISICMBIX
Bepsamurenei. [Ipumererne. OcoOeHHOCTH TpeX(a3HBIX YIPaBISIEMBIX BHIIpAMuUTenei. CucremMa yrpaBieHUS
BBITIPSIMUTEIIEM

CamocTosiTeJibHasi padoTa 00y4arouuxcs

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[MoaroToBka cOOOUICHUH HITH MIPE3CHTAIIHIA.

TeMaTHKAa JUIS IOATOTOBKY COOOIIEHUIT HJIH MPe3eHTAIMIi:

Knaccudukarust yrpapisieMbIX BeIIPSIMUTENICH. XapaKTePUCTHKA U [TAPAMETPBI CXEM YIIPABIISIEMbIX BBIIPSIMHUTEIICH.
XapakTepuCTHKA M TApaMETPhl CXEM HHBEPTOPOB

Tema 3.3
Criaaxkupaonue
GuabTpHI

Conep:xanue yue0OHOro MaTepuaja

Hasznauenue u knaccudukanus GuibTpoB.

CriaxuBaromye QuibTPbl C TACCHBHBIMH JIEMCHTAMH: eMKOCTHBIC, HHIYKTUBHEIC. [[puHIAT neiicTBuS.
Koadpunmenr crinaxnpanus.

Oy1HO3BEHHBIE 1 MHOTO3BEHHBIE (PHIIBTPHI.

CamocTosiTeJibHasi padoTa 00y4arouuXcst

Pabora ¢ KOHCIIEKTOM JIEKI[1H.

IToaroToBKa COOOUICHUH HITH MIPE3CHTAIHIA.

TemaTHKAa 1J1s1 IOATOTOBKH COOOIIEHUIH MU MPe3eHTaInii:

Hasnauenue u knaccudukaims ¢puabtpoB. [punimn neiicteus LC u RC ¢unbrpoB. AKTHBHBIE QUIBTPHI.

Tema 3.4
Craduau3aTopsl
HamnpsKeHHs U TOKa

Coaep:xanue yueOHOro MaTepuasna
Knaccudukanus cradmmm3aropos, npuMeHeHne. [IpHHIIIT paboThl ITapaMETPUIECKOT0 CTAOMITN3aTOPa HAIPSKCHHS.
IpuHIUn paboThl KOMICHCAIIMOHHOTO CTa0MIM3aTOpa HanpsbkeHus. KoMIeHcallMOHHbIH cTaOMIH3aTop TOKa
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HpaRTﬂquKoe 3aHATHE
I/I3yquI/Ie CXEM JJICKTPOHHBIX yCTpOﬁCTB

CamocrosiTe1bHasi padoTa 00y4aloHXCs

PaboTa ¢ koHCTIEKTOM JIeKITUH. [10r0TOBKA K 3aIMTE OTYETOB TI0 JJA00PATOPHOMY 3aHATHIO. [10r0TOBKA COOOIIEHUI

WJTU TIPE3EHTAIlUN.

TemaTuka coO0IIEHUI WU NIPe3eHTAIUI:

Kiaccugukanus ctabuim3aTopos, IpUMEHEHHE.

IpuHIun paboThl MapaMETPUIESCKOTO U KOMIICHCAIIMOHHOTO CTA0MIIN3aTOpa HANPSKCHUS

Paznen 4 Jlornueckue
YCTpOCTBA

Tema 4.1
Jloruueckmne 3j1eMeHTBI
LM (pPOBOIi TEXHUKHU

Conep:xanue yueOHOro MaTepuasia

Jlornueckue snementsl U, MJIN, HE. YcnosHble 0003HaUeHMsI, TA0IUIEI HCTHHHOCTH.
Jlornueckue snementsl MJIN-HE, U-HE. YcioBHble 0003HaYeHMs, TAOIHMIBI HCTHHHOCTH.
Onement 21-HE B uHTETpaabHOM HCIIOTHEHUH, IPUHITUT PAOOTHI

IIpakTHyeckoe 3aHATHE
ITocTpoeHue JIOTH4ecKoi CXeMbI B 3aJJaHHOM Oasuce

CamocTosiTe/ibHasi padoTa o0y4arouuxcs

Pabora ¢ koHcniekToM nekiuu. [ToroToBka COOOMICHUH MK ITpe3eHTa|H.

TemaTuKa cOOOIIEHUI WU NPe3eHTAUI:

Jlornueckue snementsl Y, MJIN, HE. YcnoBHble 0603HaUeHMs, Ta0INIIa HCTUHHOCTH.

OcnosHeble 0a3ucHbie torndyeckue 3nementsl M-HE, MJIM-HE. YcinoBHble 0003Ha4YeHHs, TAOIMI[BI HCTUHHOCTH.
Onement 21-HE B uHTETpaabHOM HCIIOTHEHUH, IPUHIUIT PaOOTHI

Tema 4.2
KoMounanmunonunie
nHu(ppoBLIe YCTPOHCTBA

Conep:xanue yue0OHOro MaTepuajia
KoMm6unannonnsie mudpoBbie YCTpOUCTBA: mUdpaTop, Aemudparop; MyJbTUILIEKCOP, JEMYIBTHILIEKCOP; CYMMATOp.
YcnoBHbIe 0003HAUEHUS, HA3HAYEHHE BLIBOJIOB, IPUMEHEHUE

IIpakTnueckoe 3aHATHE
H3ydeHne cxeM KOMOMHAIIMOHHBIX IIM(POBBIX YCTPOUCTB

CamocrosiTesibHasi padoTa 00y4arouuxcs

Pa6ota ¢ xoHCnekTOM Jiekiun. [ToaroToBKa cooOIeHuit WK mpe3eHTanui.

TemaTuka coo0mennii niu npe3enranuii: MHTerpaabHble KOMOMHAIIMOHHBIC ITM(POBBIC YCTPOHCTBRA: IH(paTop,
JermmdpaTop; MyIbTUILIEKCOP, IEMYIBTUIIIEKCOP; CyMMATop.

Tema 4.3
IlocaenoBaTeIbHOCTHBIE
nM(ppoBbIe YCTPOICTBa

Coaep:xanue yueOHOro MaTepuasna
IocnenoBarenpHOCcTHBIE MU(poBbIe yeTpoiictea : Tpurrep (RS, D,T) , cuerurk, peructp. YCIOBHBIC 0003HAYCHUS,
HPUHLMI paOOTHI, TPUMEHEHUE

CamocTosiTeJibHasi padoTa 00y4arouuXcst
Pabora ¢ koHcriekToM stekunu. [ToAroToBKa COOOMIEHNI MITH TTPE3SHTAIIHH.
TemaTuka coodmennii uiau npesenramuii tpurrep (RS, D,T), cuerunk, peructp.
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1 2 3
Pazgen 5
MuxkponpoueccopHbie
CHCTEeMBI
Tema 5.1 Copep:xanue yueOHOT0 MaTepuaa
HoaynpoBoaHuKoBas Ha3znauenue n kmaccuduKarys 3aOMHIHAIOIINX YCTPOHCTB.
namMsTh CraTtuueckue, AMHaMHUYECKHUE, IepenporpaMMupyeMble 3allOMUHAIoIue yecTpoiicTBa. Pmam-namsats. O01acTh 1
NPUMEHEHHUS
IIpakTHyeckoe 3aHATHE
M3ydeHue 3aOMHHAIOLINX YCTPOHCTB 2
CamocrosiTebHasi padoTa o0y4arommxcs
Pabora ¢ koHcniekToM nekiuu. [ToaroroBka coOOIIEHN NN TPE3EHTAIIH.
Tematnka coodmennii nim npesentamuii: Knaccudukanus, napamerpbl 1 IpUMEHEHHE 3aTIOMHHAIOLIUX YCTPOHCTB. 2
ROM, RAM, CMOS —naMsTh, K3II-NaMATh, (HIII-MaMSITh.
Tema 5.2 Conep:xanue yue0OHOro MaTepuasa
AHnanoro-uugpossie udposas 00paboTKa IIEKTPUUECKUX CUTHAJIIOB: TUCKpEeTH3alys, kBanToBaHue. Teopema Korenbarkosa (HalikBucra- 1
nugpoaHanorosnie Illennona). Ananoro-nndpossle u 1udpo-ananorosele npeodpazosarenu (AT u LIAIT)
ycrpoiicTea CamocrosiTeqibHasi padoTa o0y4yalouuxcst
Pa6ota ¢ xoHCcIekTOM JieKiuH. [ToroToBKa COOOIICHUIT MK TPe3eHTAIIHI.
Tematuka coobuienuit unm npezenranuii: Bunst AL u LIAIL. [{udpoas 06paboTKa JIEKTPUUESCKUX CUTHAJIOB! 2
JUcKpeTH3anus, kBaHToBaHue. Teopema Korensuukosa (HalikBucra-1llenHoHa).
Tema 5.3 Copep:xanue y4eOHOro MaTepuaJia
Mukponpoueccopsl CrpyKTypa MHKpOIIpOIIeccOpa, Ha3HaueHHe OJIOKOB. APXHUTEKTypa MUKpoImponeccopos. [Ipumenenne nudpoBeIx 2
CHTHAJIBHBIX MIPOIIECCOPOB M MUKPOKOHTPOJIIIEPOB.
CamocrosiTe1bHasi padoTa 00y4yalouuxcs
Pabora ¢ koHCcIIekToM Jekmud. [ToAroToBKa COOOICHHUI MITH TIPE3CHTAITHIA.
Temartuka cooOmieHuit i npeseHTanuii: [Ipomeccops! ¢ moaabM HabopoMm koMaua (CISC), ¢ cokparieHHBIM HabopoM
komas[ (RISC), co cBepxamuHEbIM KoMaHTHBIM clioBoM (VLIW). MukpokoHTpoiepbl. CHCTEMBI Ha KpUCTAJLIE. 2
[onsTue apxurekTypsl pon Heiimana. Tlonsitue rapsapckoii apxutextypsl. [[puMeHeHUE ITU(POBBIX
CUTHAJIbHBIX MHUKDOIIPOIIECCONOB.
JunddepenunpoBannblii 3auer 2
Bcero 110

XapakTepuCTUKH YPOBHS OCBOCHHSI YIEOHOTO MaTepurasa UCTIOIb3YIOTCS CISTYIONINE 0003HAYCHUS:

2 — penpoAyKTUBHBIN (BBINOTHEHUE ACSITEIILHOCTU IO 00pa3ily, MHCTPYKIMU WIH MO PYKOBOACTBOM);
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3. YCJIOBUA PEAJIU3AIIAN PABOYEN ITPOT'PAMMBI
YYEBHOU JUCHIUIIJIMHbI

3.1. TpeGoBaHusI K MUHMMAJILHOMY MAaTePHATbHO-TEXHHYECKOMY 00ecTedeHUuI0
Peanmszarus pabouell mporpaMMbl y4eOHOW AWCHMILIMHBI TPeOyeT HaTUYHsI

naboparopun «DIEKTPOHMKA W MHKPOIPOIECCOpHasi TexHUKa». (OO0opymoBaHHE

nabopaTopuu U pabounx MecT 1abopaTopuu:

- pabouue MecTa Mo YUCIly OOyJarOIINXCS;

- pabodee MEeCTO MPEToaBaTeNs;

Cuctemusblii 610k P4-2,40 — 1 mr.
Monutop Aquarius — 1 mmT.

JlabopaTopHbIil KOMIUIEKC "DIEKTPUUYECKUE IENMU U MPOMBIIUICHHAS 3JIEKTPOHUKA"
OUuII3-HK - 1 mT.
JlabopaTophsrit ctern "Dnekrpudeckue ammapatel” HTI[-09 — 1 mT.

- JlaGoparopHbiii cTeHA "OJIEKTpUYECKHE MAIIWHBI U 3JIEKTponpuBoa' ¢ (a3HbIM
poTopoM — | mr

TexHruecKkue cpeacTBa 00yyeHus:

1. Microsoft Office 2003 - OPEN LICENSE 45676365 Geccpouno;
OPEN LICENSE 44625675 6eccpouHo;
OPEN LICENSE 43341171 GeccpouHo;
OPEN LICENSE 17052036 6eccpouno

2. Microsoft Windows XP - mogmucka DREAMSPARK PREMIUM 700566015 mmst
y4eOHBIX 3aBeJIeHUI 0e3 orpaHnyeHust Ha konnuectBo A0 31.12.2017r.

3. Dr Web Enterprise Security Suite - Dr Web Enterprise Security Suite License —
aunensus o 10.11.2017r.

4. SunRav TestOfficePro 4 - munensus ot 23.06.2005r. 6eccpouro

5. Kommnac 3D v15 - nunensuonusiii ceptudukar Al-12-01533 or 18.12.2012r. -
o6eccpouHo

6. Microsoft Front Page - noamucka Microsoft DreamSpark Premium 700566015 mo
31.12.2017r.

- 7. MS Visio - mnoamucka Microsoft DreamSpark Premium 700566015 no
31.12.2017r..

3.2. UudopmannonHoe odecneyeHue 00yueHust

IlepeyeHb pekoMeHyeMbIX Y4€OHBIX U3IaHU, TONOJTHUTEILHOH JUTEPATYPbI
OcHogHble uCmoOYHUKU:

1. Munog3opoB, O.B. OcCHOBBI JIEKTPOHUKU [DJIEKTPOHHBIA pecypc|: yUeOHHK IS
CIIO / O.B. MwuoB3opoB, WN.I'. IlankoB. — 6-¢ wu3xa., mepepad. N mom. — M.:
N3narensctBo IOpaiit, 2023 — 344 c. — (IlpodeccuonansHoe oOpa3zoBaHuEe). —
Pexxum nocrtyna: https://urait.ru/bcode/
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https://www.microsoft.com/Licensing/servicecenter/LicensingInfo/RelationshipSummary/ChildDetailsContacts.aspx?edlicnfo=MIIExwYJKoZIhvcNAQcDoIIEuDCCBLQCAQAxggHEMIIBwAIBADCBpzCBjzELMAkGA1UEBhMCVVMxEzARBgNVBAgTCldhc2hpbmd0b24xEDAOBgNVBAcTB1JlZG1vbmQxHjAcBgNVBAoTFU1pY3Jvc29mdCBDb3Jwb3JhdGlvbjEVMBMGA1UECxMMTWljcm9zb2Z0IElUMSIwIAYDVQQDExlNaWNyb3NvZnQgSVQgSVRPIFNTTCBDQSAxAhMtAAALHpaqpi45v+rFAAEAAAseMA0GCSqGSIb3DQEBAQUABIIBAI/vxlaFmmTQ6acqzVzpYuX+K0Y46zox2wRZISQEoNe+wP+Y6wwtAw0j5ocOfcjqRfqNnRCoWuxFdCM5g8XNcK/ugnR01tS
https://www.microsoft.com/Licensing/servicecenter/LicensingInfo/RelationshipSummary/ChildDetailsContacts.aspx?edlicnfo=MIIExwYJKoZIhvcNAQcDoIIEuDCCBLQCAQAxggHEMIIBwAIBADCBpzCBjzELMAkGA1UEBhMCVVMxEzARBgNVBAgTCldhc2hpbmd0b24xEDAOBgNVBAcTB1JlZG1vbmQxHjAcBgNVBAoTFU1pY3Jvc29mdCBDb3Jwb3JhdGlvbjEVMBMGA1UECxMMTWljcm9zb2Z0IElUMSIwIAYDVQQDExlNaWNyb3NvZnQgSVQgSVRPIFNTTCBDQSAxAhMtAAALHpaqpi45v+rFAAEAAAseMA0GCSqGSIb3DQEBAQUABIIBAEHWIow8RL8OrKCBYY9g51aoIJTcCSCHIRHCD/iYzPnwG34S3G0WU6+jjlnCka1F4tiugFv0PNW5+MuTYjB5+KrFRuJwo4g
https://www.microsoft.com/Licensing/servicecenter/LicensingInfo/RelationshipSummary/ChildDetailsContacts.aspx?edlicnfo=MIIExwYJKoZIhvcNAQcDoIIEuDCCBLQCAQAxggHEMIIBwAIBADCBpzCBjzELMAkGA1UEBhMCVVMxEzARBgNVBAgTCldhc2hpbmd0b24xEDAOBgNVBAcTB1JlZG1vbmQxHjAcBgNVBAoTFU1pY3Jvc29mdCBDb3Jwb3JhdGlvbjEVMBMGA1UECxMMTWljcm9zb2Z0IElUMSIwIAYDVQQDExlNaWNyb3NvZnQgSVQgSVRPIFNTTCBDQSAxAhMtAAALHpaqpi45v+rFAAEAAAseMA0GCSqGSIb3DQEBAQUABIIBABEvNiJHYY4KCVx1bg6vil8QptFIL+3gTfN1JSKcc6C2A68rSayY9ghIRq1XiZNZYB6pv7eizKiXdwfiqVBVMJDSf0sJcg4

2. HoBoxwunos, O.I1. DnexkTtpoHuka u cxemorexHuka B 2 4. Yactp 1[DnekTpoHHBIN
pecypc]: yaeonuk mis CITO / O. I1. HoBoxwmnoB. — M.: U3marensctBo FOpaiit, 2023
— 382 c¢. — (IlpodeccuonampHoe oOpazoBanme). — Pexum gocrtyma:
https://urait.ru/bcode/

3. Hosoxwumos, O.I1. DnexTpoHnka u cxeMoTexHHKa B 2 4. YacTh 2[DIeKTpOHHBIN
pecypc]: yaeonuk s CITO / O. I1. HoBoxwminoB. — M.: UzmarensctBo HOpaiit, 2023
— 421 c¢. — (IlpodeccumonanmpHoe oOpazoBanme). — Pexum gocrtyma:
https://urait.ru/bcode/

Jlonoanumensvhan numepamypa

Munenuna, C.A. DIEKTPOHUKA U CXEMOTEXHHKA [ DJIIEKTPOHHBIN pecypc|: yUEOHHK U
npaktukyM mias CIIO /C.A. Munenuna; mon pea. H.K. Munenuna. — 2-¢ usnm.,
nepepad. u gon. — M.: MUzmarensctBO FOpaiit, 2023. — 270 ¢ - Pexum mgocrymna:
https://urait.ru/bcode/

Ilepuoouueckue uzoanus

l.Tpancioptr Poccum [Tekcr]: Bcepoccuiickas TpaHCHIOpPTHAs €KEHEIEIbHAs
nH(pOpMaIIMOHHO-aHAIUTHYECKas TazeTa MunuctepcTBa Tpancnopra PO. — M.: AO
«3marensctBO opormy», 2022.

2.I'ynok [OnexkTpoHHbIN pecypc]: exenneBHas TpancnoptHas razera OAO «PXK». —
Bopounex: 3A0 «IIpaiim [TpunT Boponex», 2019 - 2022. - rgups.public.ru
Poccuiickue scypuanoi:

1. BaroHsl M BaroHHO€ XO3SWCTBO [DJIEKTPOHHBIN peCypc|: €XEeKBapTaJIbHbIN
IIPOU3BOJICTBEHHO-TEXHUYECKUI U HAYYHO-TTOMYJISIpHBIN kypHan OAO «PXKI». — M.:
PIIK «Tpoct», 2019-2022. - rgups.public.ru

2. XKene3HOMOPOXKHBIN TPaHCTIOPT [DIEKTPOHHBIM PECypC|: €KEMECSYHBINH HaydHO-
TEOPETUYECKUM U TEXHUKO-dKOHOMHYeCKUM KypHa1 OAO «PX/». — Kazans: OAO
KHITO BTH, 2019-2022. - rgups.public.ru

3. Mup TpancnopTta [DIEKTPOHHBIN pecypc|: exekBapTanbHbIi xypHanr MUUT.
Teopusa. HWcropus. KouctpyupoBanue Oyaymero. — M.: Tunorpapus OOO
«APTHUHIOK nponakmray, 2019-2022. - rgups.public.ru

4. Texnuka xene3nbix aopor [Tekcr]: exexBapranbhbiii )xypHai1 HIT «O0benunenue
MPOU3BOJIUTENICH JKeNe3HOAopOokKHOM TexHuku»: M.:. OO0 «Tumnorpadus Cutu
[IpunTY, 2018.

5. ABTomaTuka, CBA3b, HH(pOpPMATHKa [DJIEKTPOHHBIM pecypc]: exeMeCSUHBIN
Hay4YHO-TEOPETUYECKUI U MPOU3BOJACTBEHHO-TeXHUYECKUH )xypHaln1 OAO «PXI». -
Kazans: OAO KHIIO BTH, 2022
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JUCHUTIIIAHBI

KoHTponms ¥ oIleHKa pe3yJbTaTOB OCBOCHUS YYECOHOW JUCITUTUTMHBI IS
0a30BOI MOATOTOBKHA OCYHIECTBISIETCS MPENOJaBaTeleM B MPOLECCE MNPOBEICHUS
7a00paTOPHBIX 3aHATHI, a Tak)Ke BBINOJHEHUS OOYYalOUMMHUCA WHIUBUIYATbHbBIX

3aJIaHUM, CJIaYM PK3aMeHa.

Pe3y.]'[]:.TaT]>I oﬁyqennﬂ (I)OpMLI H ME€TOAbI KOHTPOJISI 1 OICHKHA

(OCBOCHHLIC YMEHUsI, YCBOCHHBIC 3Hal-ll/lﬂ) pe3yJabTaToB Oﬁy'leﬂl/lﬂ
YMEHUA: OIICHKA 3aIIUTHl OTYETOB I10

HU3MEPATH MAPAMETPBI SJEKTPOHHBIX 71a00pATOPHBIM 3aHITUSIM
CXEM

MOJIb30BATHCS AIIEKTPOHHBIMHU OIICHKA 3aI[UThl OTYETOB I10
IpruOODPaMu U 000PVIOBAHUEM J1a00PATOPHBIM 3aHATUSIM
3HAHMS: OLICHKA 3alIUThl OTYETOB IO

PUHIIUIIOB Pa0OTHI, XapaKTEPUCTUK MPAKTUYECKUM 3aHATUSIM,
AJIEKTPOHHBIX PUOOPOB U YCTPOIMCTB YCTHOTO OIPOCa;

KOHTPOJIBHOU pabOThI

MPUHIKINA PaOOTHI AKCIIEPTHOE HAOJIOICHUE U OIICHKA

MHUKPOIPOLIECCOPHBIX CUCTEM COOOIIEHUM WA MPe3eHTAIIUMA

16



PERITFHRUAG

Ha pabo4yo nporpaMmy yde6HoM aucununauas OI1.04
«DNEeKTPOHUKA U MHKPONPOUECCOPHAsS TEXHUKAY,
paspaboTaHHYIO NpenoJaBaTeIeM BBICIIEH KATErOpUH
Maneesoit U.B.

Pa6ouyas nporpamma ydeOHOMU AU CLUIIIHHEI «DIeKTpOHHUKA u
MHKpPONIpOLeCCOpHAasi TeXHHKa» pa3paboTaHa B COOTBETCTBHH C TpeGOBAHHAMH
®I'OC CIIO x 6a30Boi MOArOTOBKE BBHINIYCKHHKOB Hmo crmenuanbHocTH 23.02.06
«TexHuuueckas SKCIlyaTalmus MOJBHXHOTLO COCTaBa JKEJNE3HBIX JOpPOT» H
IPUMEPHON MpOrpaMMO¥ JUCIHIIIHHEI.

Conmepxanue yue6GHOro MaTepHala peleH3UpyeMOM pabouell mporpaMMEI
ONMpaeTcss Ha COBPEMEHHBIE JOCTHXEHHS HAyKH B 00JacTH DJIEKTPOHHOU W
MHKPOIPOLECCOPHOH TEXHUKH.

Pacnpenenenne o6bemMa yacoB mo BHJAaM y4eOHOM paGOTBl COOTBETCTBYET
ydyeOHOMY nnaHy cmnenuanbHocTH. ComepxkaHue ydyeGHON AUCHHUIIMHBI pa3buTo
IO BHJAM 3aHATHH: Ha 3aHATHA TEOPETHYECKOro Kypca, JjabopaTopHO-
NpaKTHYECKHUE 3aHATHSA, CaAMOCTOATENbHYI0O paboTy crTyaeHToB. KoOHTposbHEBIE
MEpONpPHUATHS PaccpelOTOYEHBl B TEYEHHE CeMecTpa, CTHMYJIHPYS CTYJAEHTOB K
perynsapHoi# paboTe Ha NPOTSIKEHUH BCEro mepuona oOydeHus.

PesynpTaTs OCBOEHHUS pabouei IpOrpaMMBl OIpeAeNsIoTC S
npuobpeTraeMbIMH BBINYCKHHUKOM KOMIETEHIUSIMH, T.€. €ro CIOCOOHOCTHIO
INPUMEHATh 3HAHHUS, YMEHHS U JHYHBIE KayecTBa B COOTBETCTBHUH C 3aJadaMHu
npodeccCuoHaNbHON NeATETbHOCTH.

B nporpamme yureHa cnenuduka ydeGHOro 3aBeJeHHS M OTpaxkeHa
npaKkTU4YeCcKas HalpaBIEHHOCTh Kypca.

PexoMeHayI0 mpeacTaBlIeHHYIO Ha peNeH3UI0 paboduyio nporpamMMmy ydeGHOM

AUCIUIIIHHBI «SIICKTpOHHa}I U MHKpOIIpOoHE€CCOpHasaA TEXHUKa» IJId INJIaHUPOBAHUII

IIpenogaBatens TOT'AIIOY
«Komneka TEXHUKH U TEXHOJIOTHH
HazeMHoro TpaHcropra uM. M.C. CosHueBay

NN

- %/ T.A. Ky3pmuna
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PELIEH3U

Ha pa6ouyio nporpammy yde6Ho# nucuunaune OI1.04

«DJIEKTPOHUKA U MUKPOITPOLIECCOPHAS TEXHUKA»

Pab6ouas nporpaMma  ydeOHOMH JUCLIUIIINHBI «DNeKTpOHHKA H
MHKDONIPOIECCOPHAs TeXHHWKa» pa3paboTaHa B COOTBETCTBHH C TpeOOBaHHAMH
®I'OC CIIO x 6a30Bo#f MOATOTOBKE BHINYCKHMKOB mo cnenuanbHocTd 23.02.06
«TexHuueckas HSKcIJyaTamus MOJBHXKHOIO COCTaBa JKEJIE3HBIX JOpOr» H
IpUMEPHONH  NpOrpaMMO#  AHCUMIUIAHBI,  H3gaHHOM  ®IOY  «VuebHo-
MeTOAMYECKUM HeHTp mo o6Gpa3oBaHHIO Ha XKEJE3HOJOPOXKHOM TpPAHCIOPTE» B
2011 rony.

Pa6ouas mporpaMma SIBISI€TCS COCTAaBHOH YacThIO MPOTpaMMBl MOATOTOBKH
CIENMANUCTOB cpeAHero 3BeHa no cmnenuanbHocTH 23.02.06 Texuuueckas
SKCIIyaTalus TNOABHMXHOTO cocTaBa Xeie3HeIX jopor (manee IIIICC3). B
nacnopte pabGodedl mporpaMMBl ONpeJeNeHO MeCTO AMCUUIIIMHBI B CTPYKType
[IIICC3, pngaHO ONHCaHHME JIOTHYECKOW M COIEepXKATeJIbHO METOAUYECKOH
B3auMocBsa3u ¢ apyrumu dactamMu IIIICC3, a menu OCBOCHHS JUCHHIIHHBI
cooTHeceHH ¢ ob6mumu nensMu ocsoenus [IIICC3. Pacnpenenenue o6bemMa 4acos
no BuaaM ydeGHOM paGoOTH COOTBETCTBYET y4eOHOMY MJIaHYy CHIEIHAJIBHOCTH H
OTpaXxkaeT eIMHCTBO BCEX HAXOMSIIMXCS BO B3aHMONEHCTBHH CTOPOH y4eOHOTO
npoumecca.

Conepxanue y4eGHOro MaTepHalga peleH3UpyeMo#d pabodedl HmporpamMMbl
omEpaeTcs Ha COBDEMEHHBIE JOCTHXXEHHS HAayKH H TEXHHKH B obnacTu
571eKTpOCBA3H. Yd4eOHBIM MaTepuan pa3buUT Ha JIOTHYECKH 3aBEPHICHHBIC
NUIaKTHYECKHE eIMHMIBI MOIYJIH, KaXIBlH H3 KOTOPBIX COIEPXHUT DJIEMEHTEHI
KOHTPOJS M CaMOKOHTpois 3HaHui. ComepxaHue MOAyJedl M pacnpenelieHue
yue6HOrO MaTepuajga IO BHJaM 3aHATHH H YPOBHIO OCBOCHHA CYHTAIO
ONTHMAaJIbHBIM. B mnporpamme yuTeHa crnenupuka ydeOHOro 3aBeACHHS H
oTpakeHa TNpaKTH4YecKas HaIpaBIeHHOCTh Kypca. PabGowas mporpamma
OpPMEHTHpPOBAHA HA Pe3yJNbTaThl 00yUeHHs, BEIpaxKeHHbIE B popMe KOMIETEHIUH.

JIOCTOMHCTBOM pelueH3upyemMoi paGoueit IpOrpaMMBbl ABISETCS

panmuoHaJlbHOE paclnpeAeieHHe BpEMECHH 10 BHJaM 3aHATHUI.

ﬁpé”oﬂaﬂﬂTEJB BHICLIEH KﬂTCI'OpHH 4 / p BapcyKOBa T’H'
TTKT & $uinana PLYIIC r/}




