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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbrtaToB oﬁyqel-ma no aucuuniuHe (MOAy.ﬂI'O), COOTHECEeHHbIX C
nnaHnpyemMbiMU pe3ynbTataMmn oCBOEHUA 06pasoBaTeanoF1 nporpamMmm

YHMBepcaanble KoOMneTeHUnmn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HaumeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTathbl
(rpynnbi) KOMMeTeHUUn KOMMeTeHUun AOCTMKEHUA KOMMETEeHLUN obyuyeHus
KOMMneTeHLnn
He NpeAyCcMOTpPeHbI Y4€OHbIM NiaHoOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Koa n HaumeHoBaHMe
Kopn HaumeHoBaHue
MHAUKaTOpa AOCTUXEHUSA Pe3ynbTatbl 06y4eHus
KOMneTeHuun KOMMeTeHLUn
KOMMeTeHLUUU
OrlK-7 CnocobeH ocyLecTBnsTb OnK-7.2 Y1 OMNK-7.2
BblIbop nnaTcopm n BbibupaeT 1 ucnonesyet YMeTb: BbIOMpaTh U NPUMEHATL COBPEMEHHbIE
WHCTPYMEHTarbHbIX WHCTPYMEHTarbHble TEXHOMOorMM ANs peann3aummn MHPOPMaLMOHHbIX

nporpaMMHO- annapaTHbIX
cpeacTs And peanusauunm
MHOPMALMOHHbBIX CUCTEM

nporpaMMHoO- annapaTtHble
cpencTtea And peann3aunm
MHOPMALMOHHBIX CUCTEM

cuctem

B1 ONK-7.2

BnapeTb: cpeactBaMu U MeTofamMu NpUMeHeHUs!
MHCTPYMEHTasbHbIX MPOrpaMMHO-annapaTHbIX
CpPeACTB peanv3aumm MHpopMaLMOHHBLIX CUCTEM

I'Ipocbeccvaan bHbl€ KOMNeTeHUnn

Tabnuua 3
Kon HaumeHoBaHue Koa n HauMeHoBaHWe MHAMKaTOpa AOCTUXKEHUA Pe3ynbTathl
KOMneTeHUnun KOMMneTeHUunun KOMneTeHUnun oqueva
He NpeAyCMOTPEHbI Y4eOHbIM NiaHoM
2. MecTo aucumnnuHbl (MOAyns) B CTPYKType obpa3oBaTesibHOM NPorpaMmmbl
MecTo ancumnnuHbl B CTPYKType obpasoBaTenbHON NporpaMmMbl: 0683aTenbHas 4acTb.
Tabnuua 4
MapannensHo
Kopn MpeawecTtByOLWME
ocBavBaeMble Mocnenytowme AMCUMNNUHBI
KOMMneTeHUUn AUCUUNTIUHBbI
AUCLIMNNUHBI
OrK-7

TEXHOMOMNN

ApxutekTypa NH(OPMaLMOHHbBIX CUCTEM;
MHOKOMMYHUKALMOHHBIE CUCTEMBI U CETH;

MHdopmaumoHHbIe TexHonorum;

MeToabl 1 cpeacTBa NPOEKTMPOBAHUSA UHOPMALMOHHBLIX CUCTEM U

3. O6bem AucCLUMNIINHBLI B 3a4€THbIX eAMHULAX C YKa3aHMeM KonnyecTBa akaaeMU4ecKux 4acos,
BblAENEeHHbIX HA KOHTaKTHYIO paboTy obyyalowwmxcs ¢ npenopasaTenem (No BUAaM y4eOHbIX 3aHATUMN) M HA
caMocToAITEeNbHYI0 paboTy oby4yarowmxcs

Tabnuua 5
Bup yue6HOM paboTbl Bcero yacoB Kypc 2

AyautopHas KOHTakTHasa paboTa (Bcero), 12 12

B TOM uyucne:

NeKunoHHble 3aHaTua (J13) 6 6
nabopaTopHble paboThl (J1P) 0 0
npaktuyeckme 3anHstus (M3) 6 6
BHeayauTopHasi KOHTakTHas paboTa, KCP 2 2
CamocTtosiTenbHas pa6oTa (Bcero),

B TOM Yucne: 90 90
MOArOTOBKA K MpakTU4eckum pabortam, 90 9

BbIMOJIHEHNE COOTBETCTBYHOLNX 3agaHun

PopmblI TeKyLliero KoHTpons

Bonpockl no npaktuyecknum

Bonpockl no npaktnyeckum pabotam

ycneBaemMocTu paboTtam
PopMbl NPOMEXYTOYHOM aTTeCTaLUm 3ayeT 3ayetr
KoHTponb 4 4
UTOIO: yac. 108 108
UTOIO: 3.e. 3 3




4. CopepxaHue OMCUUNINHBLI, CTPYKTYpUpOBaHHOE No TeMaM (pa3sgenam), ¢ ykazaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akafeMMYeCKMX YacoB U BUOOB YYEOHbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHMe pasaena Buabl y4e6GHOM Harpy3ku U UX TPYAOEMKOCTb, Yacbl
pasgena AUCLMNITUHbI n3 nP n3 CPC KCP Kowr- Beero
ponb YacoB
1 BBegeHue B KypC aMeKTPOHWNKM 2 - - 11 - - 13
5 YnpouleHHas knaccudukaums > ) ) 11 ) ) 13
NnonynpoBOAHMKOBbLIX NPUBOpPOB
3 BonbTamnepHble xapakTepucTukm > ) ) 11 ) ) 13
NonynpoBOAHMKOBbLIX NPUOOPOB
4 BunonsipHble 1 nonesble ) ) 2 11 i i 13
TPaH3NCTOpbI
MogenvpoBaHusa TpucTopa 1
5 cnocobbl ynpasneHus TupuctTopamu. - - 2 11 - 1 14
[MpuMeHeHns TMpUCTOPOB
6 AHanoroBble MHTerpanbHble ) ) 2 11 i 1 14
MUWKPOCXEMBbI
7 VHTerpanbHas MUKPOCXEMOTEXHMKA - - - 12 1 1 14
8 CxeMbl BbINpsMuTenen n ) ) ) 12 1 1 14
CcTabnnm3aTopoB HaNpPsHKeHWs
WUToro: 6 0 6 920 2 4 108
4.1. CopepKaHue NEeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne HanMeHoBaHNe CopepxxaHue nekuum . Kon-
n3 pazgena Tema nekuumn (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMaTpvBaeMbIX NOATEM, BONPOCOB) YacoB
Kypc 2

1 | BeegeHue B kypc Tema 1.1. OcHoBbI KpaTkas ncropus pa3sutus anekTpoHuku. CTpykTypa 2
3NEKTPOHMKMN. 3NEKTPOHMKN. KpUCTanimM4eckon peLleTKM TBEPAbIX Ten.

2 | YnpoweHHas Tema 2.1. YnpolieHHas Pusmyeckne npouecchbl B NOMynpOBOAHUKAX. 2
Knaccudmkaumnsa Knaccudmkauus Pa3HoBMOHOCTM NONYNPOBOAHMKOBLIX 3NIEMEHTOB.
NonynpoBOAHMKOBLIX | MOMYNPOBOAHUKOBBIX
npnbopoB.. np1bopoB.

3 | BonbTamnepHble Tema 3.1. BonbTamnepHble MonynpoBOAHUKOBLIV Anog, ero cTpyktypa n BAX. 2
XapaKTepUCTUKN XapaKTepPUCTUKN CraTnyeckue napameTpbl CUIOBbLIX BbIMPAMUTENBHbIX
nonynpoBOAHUKOBLIX | MOMYNPOBOAHUKOBbIX OvopoB.
np1BopoB. 3/1EMEHTOB.

WTtoro 3a Kypc: 6
WUToro: 6
4.2. CopepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne | HammeHoBaHue HanmeHoBaHue Conepxanme naboparopHoi paﬁoTb' Kon-
ne pasgena Na6opaTopHoit paBoTL (nepeveHb oMOAKTUYECKMX €OUHNLL BO
paccMaTpvBaeMbIX NOATEM, BONPOCOB) 4acoB
He NpefyCcMOTPeHbl y4eOHbIM Nf1IaHOM
4.3. CopepxaHne NpPakTUYEeCKNUX 3aHATUMN
Tabnuua 9
CopaepxaHue NpakTUYECKOro 3aHATUA Kon-
Ne | HaumeHoBaHue .
n3 paagena Tema nNpakTU4YECKOro 3aHATUA (nepeveHb AMOaKTUYECKUX €OMHNLL: BO
paccMaTpvBaeMbIX NOATEM, BONPOCOB) yacoB
Kypc 2

1 | BunonsipHble un HaTypHoe nccnegoBaHue NoneBbix MpuHLUMN EeNCTBUSE U CXEMbI BKITHOYEHNS MONEBbIX 2
noneBble TPaH3MCTOPOB M CHATME BXOAHBIX U | TPaH3NCTOPOB. BxoaHble n BbIXOAHbIE
TPaH3UCTOPbI. BbIXOOHbIX XapaKTepUCTUK. XapaKTepPUCTUKM TPaH3UCTOPOB.

2 | MogenupoBaHusa | BbluncnuTtensHoe nccrnegoBaHve Knaccudukaums TMpUCTOPOB, UX XapaKTePUCTUKN. 2
TMpUCTOpa U TUPUCTOPOB. CxeMa BKINOYEHUS TUPUCTOPOB. ViccnenoBaHne
cnocobbl crnoco6oB ynpaBneHus TMpMcTopamu.
ynpasneHus
TMpUCTOPaMW.

MpumeHeHns
TYPUCTOPOB.

3 AHarnorosble BbluncnutenbHoe nccnegosaHme OnepaumnoHHble yeunutenu n npuHumn genctamsa OY. 2
WHTEerpanbHble XapakTepuUCTUK MHTerpanbHOro OnddepeHumanbHbie yCUnUTenu n cxemel
MUWKPOCXEMBbI. OonepauUmnoHHOro ycunuTens. BKIHOYEHMS. VIHBEPTUPYIOLLMIA 1 HEVHBEPTUPYIOLINIA




| OY. AHanoroBble kKoMNapaTopbl HAMPSHKEHWIA.

UToro 3a kypc: 6
WUTtoro: 6
4.4. CopgepxaHMe CaMOCTOATENIbHOM paboThbI
Tabnuua 10
Bupn CopaepxaHue caMoOCTOATENIbHOW paboTbl Kon-
Ne | HaumeHoBaHue . .

nin paanena camocTosiTeNibHOMN (nepeyeHb OUAAKTUYECKNX eQUHUL: BO

pa6oThbl paccmaTtpuBaeMbIx NOATEM, BONPOCOB) YacoB
Kypc 2
1. MoproToska k npakTuyeckon paboTe «HaTypHble uccnenosaHns 90

MONynpPOBOAHWNKOBBIX ANOLOBY
MoaroToBKa Kk NpakTu4eckon pabote «BbluncnuTensHble
nccnefoBaHys NonynpoBOAHUKOBBLIX ANOAOBY

MoproToBka k npakTuyeckon paboTe «HaTypHble uccnenoBaHusi
NonynpPOBOAHUKOBLIX ANOA0B CTabUNNTPOHOBY

MoparoToska K npakTuyeckon paboTe «BblymcnnTensHble
nccnegoBaHns NonynpoBOAHUKOBBLIX CTabUNUTPOHOBY
MoaroToBka k NnpakTnyeckon pabote «HaTypHoe nccnegosaHve
BUNONAPHBIX TPAH3UCTOPOB U CHATUE BXOAHBIX N BbIXOAHbIX

XapaKTepuUcTUK»

MogroToBka k NpakTuyeckon paboTe «BbluMcnMTensHOE UccnegoBaHe
noaroToBka K OMNONSAPHbBIX TPAH3UCTOPOB U CHATUE BXOAHBIX U BbIXOOHbLIX
NPaKTU4ECKNUM XapaKTepucTuk»

Bce paanent| paboTtam, MoaroToBKka k NnpakTnyeckon pabote «HaTypHoe nccnegoBsanve
BbIMOSIHEHME NnoneBbIX TPAH3UCTOPOB U CHATUE BXOAHBIX U BbIXOOHbBIX
COOTBETCTBYHOLLNX XapaKTepucTUK»
3adaHun MoaroToBKka k NpakTnyeckon pabote «BbluMcnMTenbHoe nccnegoBaHue

NosneBbIX TPAH3UCTOPOB U CHATME BXOAHBIX U BbIXOOHbIX
XapaKkTepuUcTUK»

MoproToBka k npakTuyeckon paboTe «HaTypHoe uccnegoBaHue
XapaKTepUCTUK MHTErparbHOro onepaumoHHOro YCUnuTensay
MoaroToBka k NnpakTnyeckon pabote «BbluncnmTensHoe nccnegosaHme
XapaKTepUCTUK MHTErparnbHOro onepaumoHHOro YCunmuTensa»
MoaroToBka k NnpakTnyeckon pabote «BbluucnuTensHoe nccnegoBaHne
OCHOBHbIX CXEM BbINPAMUTENEN U UX TEXHNUYECKUX XapaKTEPUCTUKY
MoproToBka k npakTnyeckon paboTe «HaTypHoe uccnegoBaHue
OCHOBHbIX CXEM BbINPAMUTENEN N X TEXHUYECKMX XapaKTePUCTUK»
MoproToBka k npakTuyeckon paboTe «BblumMcnuTensHoe nccrnegoBaHve
TUPUCTOPOBY»

Utoro 3akypc: | 90

WToro: 90

5. MeTtoaunyeckue ykasaHusa AnsA o0y4aroWmnxXcs No 0CBOEHUIO ANCLMNIIUHBLI (MOAYIS)

1. MeToaun4yeckue ykaszaHus npu paboTte Ha neKkuuu

[lo nekumn cTyaeHT AOMmKEH NPOCMOTPETb Yy4EOHO-METOOMYECKYIO M HAYYHYHO NMTepaTypy No TeMe nekumm
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Npobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekumuM obyyarowmmca cooblaeTca Tema nekuuu, nnaH, BOMpOoChl, MoAnexaiime
paccMOTPEHUIO, [OBOAATCA OCHOBHble IMTepaTypHble WCTOYHMKW. Becb y4ebHbIi MaTepuan, coobliaembii
npenogasaTteneM, JOMMKEH He NpocTo npocnywmBatbes. OH AormkeH ObiTb akTUBHO BOCMPUHAT, T. €. YCIbllaH,
OCMBICIIEH, MOHSAT, 3adMKCMpoBaH Ha Oymare 1 3akpenneH B namaTtu. [pucTynasa K crnywaHuio HOBOro y4ebHoro
mMatepuana, nofie3Ho MbICIIEHHO YCTaHOBUTb €ro CBS3b C paHee U3yveHHbIM. Cneast 3a TEXHUKOW YTEHUS NeKkunm
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEHWe puTma, naysa v T. M.), Heobxogumo Bcnen 3a
npenofaBaTtenemM ymMeTb BblOAENATb OCHOBHbIE KAaTeropuu, 3aKOHbl M OMpedensiTb MX COAepXaHue, npobnemel,
npeanonaratb MX BO3MOXHbIE peLIeHMs, fokasaTenbcTBa WM BbiBoAbl. OCyllecTBNAs Takyio paboTy, MOXHO
3HauuTenbHo obneruntb cebe noHMMaHue y4ebHOro MaTepuana, €ero KOHCMEKTMpOBaHWe W pJanbHenlee
n3y4eHue.

2. MeTogmnyeckne ykasaHusi Npy NOAroToBKe U pabote Ha NPakKTUYECKOM 3aHATUMN

MpakTuyeckne 3aHATMA NO AMCUMINIIMHE NPOBOAATCS B LeEnsX BblpaboOTKM MNpPaKTUYECKUX YMEHUR W
NpnodpeTeHnst HaBbIKOB B peLleHnn NpodeCcCMoHarnbHbIX 3aaau.

MoproToBka o6yYatoLerocst kK NPakTMY4eCKOMY 3aHATUIO NPOM3BOAMTCSA MO BOMpocaM, pa3paboTaHHbIM A5is
KaXgon TeMbl NpaKTUYecKMX 3aHATUA u (unu) nekuun. B npouecce MNOArOTOBKM K MPaKTUHECKUM 3aHATUAM,
Heobxogmmo obpaTuTe 0coboe BHMMaHUE Ha CaMOCTOSTENIBHOE U3YyYEHME PEKOMEHAOBAHHON NUTEpaTypbI.

PaboTta cTygeHTOB BO BpeMsi MPaKTUYECKOrOo 3aHATUSI OCYLLECTBMSIETCA Ha OCHOBE 3afaHwuii, KOoTopble
BblgaloTcss OOy4yaloWMMCss B Hadane unum BO BpeMS 3aHAaTUSA. Ha npakTuyeckux 3aHATUSAX NPUBETCTBYETCS
aKTUBHOE y4acTue B OOCY)XAEHMM KOHKPETHbIX CUTYaLUA, CMOCOOHOCTE HA OCHOBE MOMYYEHHbIX 3HAHUA HaXOAUTb
Hanbonee 3sPEKTMBHBIE PELLUEHUSA MOCTABMEHHbIX MPOGMeM, yMeTb HaxXOAWUTb MOME3HbIA AOMOMHUTENbHbIN
MaTepuan Mo TemaTuKe 3aHATMWA. Ha npakTuyeckmx 3aHAaTuAX obydvarlmecsi OOIMDKHbl yMeTb BbipaboTaTb




onpeaerieHHble pelleHuss No 06o3HavYeHHon npobrneme. B 3aBMCUMOCTM OT CMOXHOCTU MpeanaraeMblX 3adaHui,
Lenen 3aHATKA, obLLel NoaroToBKU oBy4aloLmMxcs npenodasaTeslb MOXeT NoAckasaTb 0GydaloWwmMMcs anroputm
pelleHnss UnNu nepeoe AeWCTBME, UNKU ykasaTb obllee HanpasneHue paccyxaeHuii. MNonyyeHHble pesynbTaTbl
06Ccy)XaalTcs C NO3MLMIA UX afeKBaTHOCTM UMK 3PMEKTUBHOCTU B pACCMOTPEHHON CUTYaLuK.

3. MeToanyeckue ykaszaHusi no camocrtosTenbHomn pabore

OpraHu3aums caMoCTOATENbHOM paboTbl 0B6YYaOLIMXCA OPUEHTUPYETCH Ha akTUBHbIE METoAbl OBnageHus
3HaHUSIMK, pa3BUTME TBOPYECKNX CMOCOBHOCTEN, Mepexoq OT MOTOYHOMO K MHANBMAYaNM3npoBaHHOMY 0By4YeHMo C
yyeTom notpebHoCTeln 1 BO3MOXHOCTel obyyatoLuerocs.

CamocTtosaTenbHas paboTta ¢ yyYebGHuMKamu, y4ebHbIMM NOcoBMAMM, Hay4YHOW, CNPaBOYHOW nMTepaTypown,
mMartepvanaMi nepvogmnyeckux msgaHui n MiHtepHeta saenseTtca Hambonee addpeKTMBHLIM METOAOM MOMyYeHUs
OOMNOMHUTENbHBIX 3HaHWWA, MO3BONSAET 3HAYMTENbHO aKTMBM3MPOBAaTb MpouecC OBMnageHus WHdopmaumnen,
cnocobcTByeT 6onee rnybokomy YCBOEHMIO M3y4yaemoro MaTtepuana. Bce HoOBble NOHATUS MO u3yvyaemon Teme
HeobX0AMMO Bbly4YnTb Hau3yCTb.

CamocTosaTenbHas paboTta peanusyeTcs:

® HENOCpPeACTBEHHO B NMpoLecce ayaAUTOPHbIX 3aHATUN;

® Ha NneKkumsax, NPakTUYECKUX 3aHATUSX;

e B KOHTaKTe C nNpenogasaTteneM BHE paMOK pacnncaHus;

e Ha KOHCynbTaumsax MO Yy4ebHbIM BOMNpocaMm, B XO4Ee TBOPYECKMX KOHTaKTOB, MNpu NMKBMAALMU
3a00/IKEHHOCTEN, NPY BbINONHEHUN NHAMBUAYaMbHbIX 3a4aHui U T. 4.;

® B METOAMYECKOM KabuHeTe, AoMa, Ha kadeape nNpw BbIMONHEHMN 06yYaloWMMCH y4ebHbIX N NPaKTUYECKNX
3agav.

O beKkTnBHbIM  CPeACTBOM  OCYLLIECTBNEHUsT OOy4valLMMCss camMocTodATenbHon paboTbl  sBNAeTCH
3NeKTpOHHas MHdopmMaunoHHo-obpasoBaTenbHas cpeda yHuBepcuTeTa, KoTopas obecneymBaeTr JoCTynm K
y4yebHblM nnaHam, pabouum nporpammam gucumnivH - (Mogynew), npakTuK, K WU30aHWAM  SMEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

6. MepeyeHb y4eGHOI NuTepaTypbl M Yy4eO6HO-MeToaU4YecKoro obecneveHus onsa CaMoCTOATENbHOM

paboTbl
Tabnuua 11
KHMXXHbIN Jlutepatypa
thonn
Ne ABTOp(bI), HANMEHOBaHMe, MECTO, roA U3gaHus (K®) nnn ans
n/n (ecnu ecTb, yka3aTb «rpud») 3NEeKTPOH. |y4yeGHas|camocT.
pecypc paboTbl
(3P)
1. OnekTpoHuka : nabopartop. npaktukym / Camap.roc.texH.yH-T; cocT. B. B. CMupHOB.- oP +

Camapa, 2018.- 67 c..- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3261

2. Konomunues, FO. H. Tupuctopsl. Jlorndeckne anemeHTbl. OnepaunoHHbie yCUnuTenm : oP + +
y4e0. nocobue K BbINOMHeHMIO Nab. paboT No aNeKTPOTEXHMKE U OCHOBaM 3IIEKTPOHUKM
/ HO. H. Konomuiiues, B. H. LlaneHko; Camap.roc.TexH.yH-T, TeopeTudeckasi n obwias
anekTpoTexHuka.- Camapa, 2009.- 51 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||460

3. BpsaTos, A.C. OneKkTpoHuKa B YCTPOWCTBaxX aBTOMaTUKN N TENEMEXaHK1 CUCTeM oP +
anekTpocHabxeHus : y4eb.nocobue / A. C. bpsitos , A. H. MpoueHko;
Camap.roc.TexH.yH-T, QnekTpocHabxeHne NpoMbILLNeHHbIX NpeanpuaTvin.- Camapa,
2013.- 57 c..- Pexxum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||846

4. 3onoTos, B.IM. OnekTpoHuka: Kypc nekuui : yue6.nocobwue / B. IN. 3onoTos, B. C. oP +
CemeHos, A. B. YyBakoB; Camap.roc.texH.yH-T, BeluncnurtensHas TexHuka.- Camapa,
2011.- 257 c..- Pexvnm poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||1503

5. Cupugos, B.IN. OcHOBbI aneKTPoHWKHN : 1ab.npakTukym no AUCLMNIHE oP +
«3nektpoHukay / B. M. Ceupugos, . B. Tuxomupos, B. I'. YeTtaes; Camap.roc.TexH.yH-
T, ONEKTPOHHbLIE CUCTEMBI M MHGOPMaLMOHHas 6e3onacHocTb.- Camapa, 2013.- 98 c..-
Pexwum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|1209

6. Jlannpos, B.C. ObLas anekTpoTeXHMKa U 3NEKTPOHNMKa : y4eb. nocobue / B. C. 3P +
Jlanvnpos, T. B. Apby3oBa; Camap.roc.texH.yH-T, ABToMaTtuka n ynpaeneHue B
TexHnyeckux cuctemax.- Camapa, 2009.- 70 c..- Pexxvum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|505

7. MonynpoBoaHuKoBas anekTpoHuka; N3gatenscteo KOXXHOro heaepansHoro oP +
yHuBepcuteTa, 2019.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||95810

8. JlTabGopaTopHbI NpakTukym no ancumninuHe "O6Luas aNeKkTpoTEXHNKA U 3NEKTPOHMKa"; oP +
Poccuiickuii rocyaapcTBeHHbIV rmapomMeTeopororndeckuii ynnsepeutet, 2006.- Pexum
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||12491

Hocmyn obyyarowuxcs k QP HTb Caml TY (elib.samgtu.ru) ocywecmensgemcsi nocpedcmeom 3/71EKMPOHHOU
UHGhopmayuoHHOU obpa3zosameribHOU cpedbl yHugepcumema u catima HTBE CamI'TY o f102uHy u naposio.




7. I'Iepequb MH(*)OpMaLIMOHHbIX TEeXHONorun, ncnonb3yeMbIX NpU ocyLleCcTBIlIeHUN oGpasoBaTeanoro
npouecca no gucuunrnHe (MO,D,anO), BKInr4yas nepe4vyeHb nporpaMmmMmHoOro obecnevyeHus

Mpwn nposeaeHun NEeKUUOHHbIX 3aHATUN ucnonb3yeTcs MyfbTUMeaunHoe obopynoBaHue.
OpraHn3oBaHO B3auMMOAENCTBME oOOy4alolleroca U npenogaeatenss C  WUCMOSb30BAHMEM  SFIEKTPOHHOW
MHopMaunoHHoM obpa3oBaTernibHOM cpeabl yHUBEpCUTETA.

MporpammHoe ob6ecne4vyeHune
Tabnuuya 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne NMpaBoo6napaTtennb NMPOUCXOXAEHUSA
HasBaHue (nMueH3noHHoe nnn cBoboaHO
n/n (npousBoguTens) (MHOCTpaHHOE unn
pacnpocTpaHsaemMoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cB0o6ogHO pacnpocTpaHsiemoe | The Document Foundation MHOCTPaHHOe
2. |LibreOffice Impress cBobofHo pacnpocTpaHsemoe | The Document Foundation WMHOCTpaHHoe
3. |LibreOffice Calc cBobofHo pacnpocTpaHsemoe | The Document Foundation WMHOCTpaHHoe
4. |Adobe Reader cB060ogHO pacnpocTpaHsiemoe  |Adobe Systems Incorporated WMHOCTPaHHoe
5. |CnpaBo4HO-NpaBoBas cuctema |NMUeH3NoHHOe HIMO «BM» OoTeyeCTBEeHHoe
«KoHcynbTaHT lNnoc»

6. |AHTMBMpPYC Kacnepckoro NULEH3NOHHOE JlTabopaTopus Kacnepckoro OTeYeCTBEHHOe
7. |Anpekc.Bpaysep cBobofHO pacnpocTpaHsemoe  |AHAekc OTeYeCTBEHHOe
8. |ApxuBaTop 7-Zip cBobogHO pacnpocTpaHsiemoe  |7-zip.org WMHOCTpaHHoe

8. lMepeyeHb pecypcoB MHGpOPMALUNOHHO-TENIEKOMMYHUKaLUMOHHOM ceTu «MHTepHeT», npodeccnoHanbHbIX
6a3 AaHHbIX, MH(POPMALIMOHHO-CMPaBO4YHbIX CUCTEM

Tabnuua 13
I:‘;:"_I HaumeHoBaHue KpaTtkoe onucaHue Pexum goctyna
1 | OnekTpoHHO-6MbnMoTevHasa cuctema OneKTpoHHO-6nbnmnoTeyHas http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OneKTpoHHO-6MbnmoTeyvHasi cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4yHasi anekTpoHHas http://www.elibrary.ru/
oubnmnoteka

9. OnucaHue maTtepuanbHO-TEXHMYECKOM B6a3bl, HeOOXOoQUMON AN OCcyLLecTBeHUs o6pa3oBaTefibHOro
npouecca no gUcuuninHe

NekunoHHbIe 3aHATUA

AyamTopun Ans NEKUMOHHbIX 3aHATUMA YKOMMNIIEKTOBaHbI Mebenblo U TEXHUYECKUMN CpeacTBaMm obydeHus,
cnyxawummn gna npeactasneHms ydebHonm uHdopmaumm 6onblion aygutopumn (Habopbl AEMOHCTPAUMOHHOrO
obopynoBaHust (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckue 3aHATUA
AyouTtopun ans nNpakTMY4eCKUX 3aHSATUI YKOMMIIEKTOBAHbI CNELManM3MpoBaHHON MeBenbio N TEXHUYECKUMU

cpeacTBaMu 00y4veHus (NPOEKTOP, SKPaH, KOMMNbITEP/HOYTOYK).

CamocTosATenbHasa pabora

MomeleHna ansa camocTosATeNnbHOMW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHUKOW C BO3MOXHOCTbIO
noakntoyveHns k cetn «MHTepHeT» W [OOCTYNOM K 9NEKTPOHHOW WHGOpPMaLMOHHO-0OpasoBaTenbHON cpeae
CamlTY:

MeToanyeckuin kabuHeT (ayga. 9).

10. ®DoHA OUEHOYHbLIX CPeacTB Mo AUCUUNIUHE

®oHA OLEHOYHbIX CpPeAcTB ANs MPOBEAEHUS] TEKYLLEero KOHTPOMs YCMeBaeMOCTM U MPOMEXYTOYHOMN
aTTecTauuu npeactasneH B MNpunoxeHun 1.

MoNHbIA KOMMMEKT KOHTPOMbHbIX 3a4aHUM WMU WMHbIX MaTepuarnoB, HeoOXOOUMBbIX AN OLEHUBAHMWS
pe3ynbTatoB 00y4eHWs MO AMCUMNNUHE, NpaKTUKe XPaHUTCs Ha kadenpe-paspabotyvke B OymaxHOM w
3MNeKTPOHHOM BUE.



MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUs TEKYLLEero KOHTPOons ycneBaemMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnunHe

B1.0.02.07 «3neKTpOHMKa»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTL) 09.03.02 NUHhopMaLMOHHbIE CUCTEMbI U TEXHOJOIUHU
HanpaBneHHocTb (Nnpocmnb) UHdopMaLMOHHbIE CUCTEMbI U TEXHONOINMU
KBanudukaums 6akanaBp

dopma o6yueHus 3ao04Has

Nog Hayana NnoAroToBKuU 2022

Bbinyckarowasn kacpeapa MHXeHepHble TeXHONorum

Kacdenpa-paspabotumk MUHXeHepHble TeXHONOornu

0O6bem agMcuUNuHLIL, Y. [ 3.e. 108/3

®dopma KOHTponA (MpoMexyToyHas
aTrectauus) 3avert




1. NepeyeHb KOMMNETeHUMA, MHOANKATOPOB AOCTUXKEHUSI KOMMETEHUUIN U NPU3HAKOB NPOoSBNeHUs
KOMMeTeHUUN (OecKpUNTopoB), KOTOPLIMU OOJKEH OBrageTb o6yvalolmiics B Xxoae 0CBOeHUsA
o6GpasoBaTenbHON NporpamMmmsbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HaumeHoBaHue Koa n HanmeHoBaHue nHgukaTopa PesynbTathbl
(rpynnbi) KOMneTeHUumn KOMMNeTeHuun AOCTMKEHUA KOMMNETEeHLUN obyuyeHus
KOMNeTeHUnn
He NpeAyCcMOTpPeHbI Y4€OHbIM NiaHoOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
KOMNeTeHLMM HanmeHoBaHue komneTeHUUMN MHAMKaTOopa AOCTUXEHUA PesynbTatbl 06y4eHus
KOMMeTEHLUN
OlK-7 CnocobeH ocyLecTBnATL BbIGOp OnMK-7.2 Y1 OMNK-7.2
nnaTgopm 1 UHCTPYMEHTarbHbIX BbibupaeT 1 ucnonesyet YMmeTb: BbIOMpaTh U NPpUMEHATL
nporpamMMHoO- annapaTtHbIX CPEACTB | MHCTPYMEHTarnbHble COBpEMEHHbIEe TEXHONOrMK AN

ONns peanusauun
NH(OPMALMOHHBIX CUCTEM

nporpaMMHo- annaparHble
cpencTBa Ans peanusauum
WHPOPMALMOHHBIX CUCTEM

peanu3auum MHPOPMaLMOHHBbIX
cuctem

B1 ONK-7.2

BnageTb: cpeactesamMu U MeTogamm
NPUMEHEHUS UHCTPYMEHTanNbHbIX
nporpaMMHo-annapaTtHbIX CPeACTB
peanu3auuy MHPOPMaLMOHHBIX
cucTem

I'Ipocbeccvaan bHbl€ KOMNeTeHUnn

Tabnuua 3
Kopn HaumeHoBaHue Ko v HaumeHoBaHMe nHANKaTopa AOCTUKEHUA Pe3ynbTaTthbl
KOMNeTeHUUn KOMMNeTeHLUn KOMNeTeHUUmn oby4eHus

He NpeAyCcMOTpeHbl y4eGHbIM NnaHoM

Manwua COOTBETCTBUA OLIeHOYHbIX CpeaACcTB 3anfnaHNpoBaHHbIM pe3ynbTaTamMm 06yqe|-|vm

Tabnuua 4

OueHoYHbIe cpeacTsa
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2. TunoBble KOHTPOIbHbIE 3a4aHUA NN UHbIe MaTepuanbl, Heo6XoauMble AN OLleHKU 3HAHUN, YMEHUH,
HaBbIKOB U (UNK) oNnbiTa AeATEeNbLHOCTU, XapaKTepu3ayloLwue npouecc (popMUpoBaHUA KOMMNETEHUMIA B Xoae
ocBoeHUA obpasoBaTenbLHON NporpaMmmbl

2.1. ®opMbl TeKyLLEro KOHTPOSA yCneBaeMocTu

TeKYLLI.VIIZ KOHTPOJ1b NPOBOAUTCA B BMAE OTBETOB Ha BOMPOCHI MO NPaKTU4E€CKNM pa60TaM

MpumepHbIN NepeyeHb BONPOCOB MO NpakTUYecKUm pabotam

g
: T | &z
®© =) s
g 3 3 5
3 MpaBunbHbIA OTBET CogaepxaHue Bonpoca 5 = s
[9) = o T
s 2 ® O
o S S ©
T Q ©
m
ConpoTuBneHne NoCTOAHHOMY TOKY Kakve xapaktepuctumk
ConpoTuBneHne nepemMeHHOMY TOKY auonos Bam n3BecTHbI?
MepexogHasi eMKOCTb
1 OundpdysnoHHas emMKocTb OrK-7 2
Bpemsi xpaHeHus
Bpems nepexona
Bpemsi BoccTaHOBNEHNS!
M3-3a B3avMHOW  AnMddy3Mm  HEOCHOBHbIX  HocuTenenm B | B yem sakmiovaetcs
npuneramLmx K rnoBepXHOCTM KOHTAKTa CIosiX MOMynpoBOAHMKA C | SIBNEHWE OOHOCTOPOHHEN
pa3HbIM TUMOM NPOBOAUMOCTI 06pa3yeTcsi MAOXONPOBOAALLMI CMON | MPOBOAMMOCTM Amoaa?
(c ogHOW CTOpPOHbI HEOCHOBHbBIE 3NEKTPOHbI 3aMOfHAT AbIPKU, C
2 OpYrof - HEOCHOBHbIE AbIPKM MOBSAT 3NeKTpoHbl) LLnprHa aTtoro cnosi OrK-7 2
3aBUCUT OT MPUIIOXKEHHON PasHuLbl HAaNpsXKeHU, CnocoOCTBYHOLLEN
unu npenatcTeyollern "nepebexymkam”. COOTBETCTBEHHO TOSLLMHE
3TOr0 Cnos, B 3aBUMCMMOCTM OT MOMSAPHOCTM U  BENUYUHbBI
NPUNOXEHHOr0 HaMPsSXXEHWs1, MEHSETCS COMPOTUBIIEHNE Nepexoaa.
Y TO4YeYHbIX ANOAOB NMHENHbIE pa3mepsbl, onpeaensiowme nrnowaae | B yem pasnuua
3 p-n-nepexoaa, Takune xe, Kak ToMLmMHa nepexoaa, unv MeHbLue ee. Y | MIOCKOCTHOro U TOYEYHOro OnK-7 2
NMOCKOCTHbIX AMOAO0B 3TW pasMepbl 3HAYMTENbHO Gonblle TOMWMHbI | ANOAOB?
nepexopa.
Kak npoBogunu cHaTue
4 Mcnonb3oBanu cxemy ana namepennss BAX onoga. Ucnonbsosanu | BAX guopa? Kakumu OnK-7 2
BOMbTMETP M MUIIMaMNepMeTp. npudopamu nNpu aTomM
nonb3oBannck?
OcHoBHOIM xapakTepucTukon guoga sensietcs ero BAX - BonbT | YTo Takoe BAX guoga?
5 amrepHasi XapakTepucTika - 3aBMCMMOCTb TOKa, MPOMycKaeMoro ONK-7 2
Onodom oT HanpshkeHuss Ha Hem. OHa He nUHeHa W umeeT
haKTMYECKM SKCNOHEHUMANbHbIV XapaKTep.
Yto BynerT, ecnn
6 MpownsonaeT anekTpuyeckuii npobor auoaa. MPEBLICTE MAKCMAnLHoe OrK-7 2
obpaTHOe HanpsixeHve
avopa?
7 TyHHENbHbIN, TABUHHbBIVA 1 TEMMOBOW Kakue Tunel npobos anona OrK-7 2

CYLLECTBYIOT?

2.2. ®opMbl NPOMEXKYTOYHOWN aTTecTauumn

MpomexyToyHasa aTTecTtaunst NPOBOAUTCH B BUAE MMCbMEHHOIO/YCTHOIo onpoca, TECTUPOBaHWUS U NpeacTaBnsaeT
coboi 0TBETHI Ha 2 BONPOCA U BbINMOSTHEHNE TECTOBbLIX 3a4aHNUN.

MpuMepHbIN NepeyeHb BOMPOCOB ANA NOATOTOBKU K 3a4eTy

Homep 3agaHusa

[MpaBunbHbIM OTBET

CopepxaHne Bonpoca

KomneTteHums

Bpems BbInonHeHWs

3a4aHuns, MUH




nOJ'IyFIpOBO,ElHVIKI/I OT NPOBOAHMKOB OTNNYaKOTCA CUNbHOW 3aBMCUMOCTLIO

Yem oTtnuyatotca

o o nonynpoBOAHUKOBbIE
1 yAernbHOM NPOBOANMOCTY OT KOHLEHTpaLM NpUMecei, TemnepaTypsi 1 MaTepuan! ot OrK-7
BO3ENCTBMS PasnnyHbIX BUAOB U3NYyYeHUs. NDOBOAHMKOB?
[MonynpoBOAHWKN SBMSIOTCS TEM MaTepuarioM, Ha CBOWCTBax KOToporo | KakoBo BHyTpMaTOMHOe
pa3paboTaHbl 3NEMEHTbI, LUMPOKO MpUMEHSIeMble B UH(OPMALMOHHON | CTPOEHWE YUCTOro
TEXHUKE: repMaHuii, KPEMHWUA, apCeHn rannus — B Ka4ecTBe OCHOBHOMO | MONynpoBOAHMKA?
martepwuana; 6op, docdop, cypbMa, UHAMA U OpyrMe — B KadecTBe
npumecen. [MonynpoBOAHWKOBbIE MaTepuanbl NpeacTaBnsiT coboi
KpUCTanmnbl C aToMamy pacrorioXeHHbIMU B OnpeaeneHHoM nopsiake u
06pasylolMMn  KpUCTamNMYECKY0 peLleTKy. JOneMeHTapHble S4einku
2 KPUCTannMMYeckon pelueTkKn TrepMaHus W KPEeMHUS COCTOAT U3 OrK-7
TETPasapoB, B YeTbIpeX BEpLUMHAX W LEHTPe KOTOPbIX PacrnonoXeHbl
atombl. Mexagy aTtoMamu KpUCTannnyeckon pelleTkn CyLecTByioT
CBA3MN. OHu obpasytoTcs BaneHTHbIMN aneKkTpoHamu
B3aVMOLENCTBYIOLUMIN HE TOMbKO C SAPOM CBOEro aToMa, HO U C
sapaMuy cocegHux aToMoB. B kpuctanne repmaHus cBsisb Mexay OBYMSI
coceHVMM  aTOMaMu  OCYLLUEeCTBMSEeTCAs  [ABYMS  BareHTHbIMU
3MNeKTPOHaMM MO OOHOMY O T KaXK[oro atoma.
Mpwn BHECEHUU npumecu anekTpuyeckas npoBoauMocTb | Kak BNusAOT npumecu Ha
NonynpoBOAHUKOB YBenuYMBaeTCs. TakonW NonynpoBOAHWK obrnagaeT | NPOBOAMMOCTb
3 NPUMECHON NMPOBOANMOCTBIO. nonynpoBoAHUKa? OrK-7
Mpn poGasBneHun [OHOPHOM MpuMecK (C GOonblUeN BaneHTHOCTbIO) B
nonynpoBoAHUKe 06pa3yoTCs NULLHME 3NEKTPOHBI.
Y70 NnoHMmaeTcsa nog
MpoBognMoCTb  COBCTBEHHBIX  MOMYNPOBOLHMKOB,  0OYCNOBNEHHYIO _
4 3MNeKTPOHaMKu,  Has3biBalOT  3MEKTPOHHOW  NPOBOAMMOCTBIO UMK 9NEKTPOHHOM (Tuna n) OrlK-7
NPOBOAUMOCTbIO N-TUMA MPOBOAVIMOCTEIO
nonynpoBoAHuKa?
[OblpoyHass npoBOAMMOCTb (MPOBOAMMOCTb p-TUMa), MPOBOAMMOCTbL | YUTO MOHMMaeTcs nog
nonynpoBOAHNKA, B KOTOPOM OCHOBHBIMW HOCUTENAMW 3NEKTPUHECKOro | AbIpOYHOW (TMna p)
5 TOKa ABNATCHA AbIpkW. [blpovHasi NpoOBOAUMOCTb HabniogaeTcs, Korga | MpoBOAMMOCTBIO OrlIK-7
KOHLEHTpaumMsi  akuenTopoB B MOMYMPOBOAHUKE  MpEBbIIAET | NMonynpoBOAHUKA?
KOHLIEHTpaLUMo JOHOPOB.
OTO 3NeKTPOHHbIN NPUBOP Ha OCHOBE MONYNPOBOAHUKOBOrO Kpuctanna, | Yto takoe TpaH3ncTop?
6 UMELMN He MeHblle Tpex 9SMneKTpodoB W npedHasHavyeHHbI Ans OrlK-7
YCUNEHWs, reHepMpoOBaHus U NpeobpasoBaHMs ANEKTPUYECKNX CUTHaNoB
Ha kakvne ocHOBHbIEe
7 Ha gBa - 6unonsipHble 1 nonesble Knacchbl gensarcsa OriK-7
TpaH3nCcTOpbI?
B uem 3akntovaeTcs
B OunonsipHoM TpaH3ucTOpe B MepeHoce 3apsiaa  y4yacTBYwT WU
8 3MNEKTPOHbI, U OblpkA. A B MNOMEBOM (OH X€ YHWMONSIPHbIA) — unn OT/INYME DUINHECKMX OrlK-7
SNEKTPOHbI, UNA AIPKM. npoLeccoB B BUMNONSAPHBLIX
1 NoneBbIX TpaH3ncTopax?
Kak HasblBaloTCs BbIBOAbI
9 basa, konnekrop, amuTTEp GunonsipHoro OrnK-7
TpaH3ucTopa?
Kak moxHo onucatb
10 OcHoBHOI (hyHKUMEN BUNONAPHOro TpaH3UCTopa ABNSAETCS YBENMYEHUE | OCHOBHOE CBOWCTBO OMK-7
MOLLHOCTM BXOOHOIO 3NEKTPMYECKOro curHana. fbunonspHoro
TpaH3ucTopa?
o KakoB npuHumn paboTbl 1
MpuHuMn genctema NOMynpOBOAHMKOBOIO TPUOAA 38KIKOHAETCS B TOM, | oo w0 o
11 | 4yTO 4epe3 3IMUTTEPHLIN MEpPexon S, Ha KOTOpbIN MOAaHO MpsMoe OrlK-7
nonynpoBOAHUKOBOIO
HanpsbkeHne, NPoXoauT TOoK amuTTepa 13 T pt
pvoaa’
KoahprumMeHT ycuneHuss no HanpsbkeHWo, TOKY WM MOLWHOCTM | YTO HasbiBaeTcd
MokasbiBaeT, BO CKONbKO pa3 yCTaHOBUMBLUEECH HanpsikeHne (TOK uim | KoaddurumeHToM
12 MOLLHOCTb) Ha Bbixode ycunutens 6Gonblue, 4YeM Ha BXode, W | YCUIEHMS MO TOKY U onK-7
onpefensaeTcsa Kak OTHOLIEHWE HanpsiKeHUst (TOKa WM MOLLHOCTW) Ha | HanpsKeHuo?
BbIXOAE YCWUMUTENs K €ero OOHOUMMEHHOMY 3HaudeHuto Ha Bxoge: Ku =
UsbIx/UBX.
KakoBbl Mx 3Ha4YeHust ons
13 OB: Ky no HanpsbkeHnto > 1, Ky no Toky = 1; O3: Ky no Hanps>keHuio > | TpaH3nCTOpOB, OMK-7
1, Ky no Toky > 1; OK: Ky no HanpsikeHnuto = 1, Ky no Toky > 1 BKITHOYEHHbIX MO cXeme
OB, O3 n OK?
OpHodhasHasa ogHononynepuogHasi, ogHodasHas Co cpefHeln Toukow, | Kakme OCHOBHbIE CXEMbI
14 | ogHodasHast mocToBas, TpexdasHaa co cpefHen TOYKOW, TpexdasHas | BbiNpsiMNeHns OrlK-7
MOCTOBas!. nepemMeHHoro Toka?
Mo cBoeMy Ha3HAYEHMIO YCUIIUTENWU YCMOBHO AenaTcs Ha ycunutenu | Mo kakum npusHakam
HanpspKeHUs, YCUNUTENn Toka 1 yCUnuTenu MowwHocTn. Ecnn ocHoBHOe | knaccuduumpyoTcs
15 | TpeboBaHne — yCUIEHME BXOAHOIO HamnpsiKeHWs A0 HeoOXOoOUMOro | YCUNUTENW HU3KON OrK-7

3Ha4YeHud, 1o Takomn ycunutenb OTHOCUTCA K YCUNUTENAM Hanps>XXeHU4d.
Ecnu ocHoBHOe TpebGoBaHWE — yCUITEHME BXOLHOIO TOKa [0 HY)KHOro

4acCTOThbl, U KaKOBbl UX
ocobeHHoCcTn?




YPOBHS, TO TakOW ycunuTemnb OTHOCAT K ycunutenam Toka. Cnepyet
OTMETUTb, YTO B YCUIIUTENSAX HaMPSHKEHUS W YCUNMTENsX Toka
OOHOBPEMEHHO MPOUCXOAUT YCWUMEHMEe MOLLHOCTM curHana (MHadve
BMECTO YCUNUTENS JOCTATOYHO 6bIno Gbl NPUMEHUTL TpaHcopMaTop).
B ycunutensix MOLWHOCTM B OTNMYME OT YCUNUTENEN HaNPSXXEeHUs 1 Toka
TpebyeTca obecneunTb B Harpyske 3afdaHHbld MMM  MakcumarnbHO
BO3MOXHbIN YPOBEHb CUrHana.

B 3aBncMMOCTM OT XapakTepa BXOAHOro CMrHana pasnuyaroT yeunurenm
rapMOHNYECKMX (HEeMNpepbIBHbLIX) CUrHanoB W YCUNUTENU WMMNYMbCHbIX
curHanos. K nepBon rpynne OTHOCATCA YCTPOWCTBA AN YCUIEHWA
HeMnpepbIBHbIX TAPMOHUYECKNX CUrHamoB WM  KBa3WrapMOHWYECKUX
CUrHanoB, rapMOHUYECKNE COCTaBMSAIOLLME KOTOPbIX N3MEHSATCS MHOIO
MeAneHHee BCeX HecTauMoHapHbIX NpoueccoB B Lenax ycunutens. Ko
BTOPON [rpynne ycunutenem OTHOCATCA YCTPOWCTBA ANA YCUMEeHus
UMMYNbCOB  pas3nuyHon OopMbl M amnnuTyabl C  AONYCTUMbIMA
ncKkaxxeHusamMm ux ¢opM. B aTux ycunutenax BXOAHOW curHan
N3MEHSAETCS HacTONbKO BbICTPO, YTO NMPOLIECC YCTaHOBEHUS koniebaHui
ABMAETCS onpeAensoLwmnm Npu HaxoxaeHnn opMbl curHana.

Monoca n abcomnoTHbIE 3HAYEHUs YCUNMBAEMbIX 4acTOT MO3BOMANT
pasgenuTb yCunutenu Ha criegyrowmne TUnbl. YCUNMTEnn nNOCTOSAHHOIO
TOKa npegHasHadeHbl ANA YCUMEHWs 3nekTpuyecknx konebaHun B
npegenax OT HWKHEN 4YacTOoTbl, PaBHOW Hynio, A0 BepxHen paboyein
YacTtoTbl ycunutens. [NaBHbIM SBMASETCS TO, YTO OHW YCUNUBaIOT
MOCTOSIHHbIE W MNEpPeMEeHHble COCTaBMsAoLWMe BXOLHOrMO CurHana.
Yeunutenn nepemMeHHOro Toka npeAHasHayeHbl Ans YCUINEeHWs Mullb
nepemMeHHbIX COCTaBNSAOWMX BXOAHOro curHama. B 3aBucumoctn ot
FPaHUYHBIX 3HavyeHWn paboyero JuanasoHa YacToT ycunuTenu
nepemMeHHOro Toka MOryT ObITb HU3KOW M BbICOKOIM 4acToThbl. 1o WwupuHe
Monocbl  YCWNMBaeMbIX 4acToT  BbIAENsAT  usbupartenbHole WU
LUIMPOKOMOSIOCHBIE YCUNUTENN.

Mo poay MpUMeEHAEMbIX aKTUBHbIX 3NIEMEHTOB yCUNUTENW OEensTca Ha
TPaH3NCTOPHbIE, MarHWTHbIE, ANOAHbIE, NTAaMMNOBLIE, NapameTpuyeckme n
Ap. B kavecTBe aKTMBHbIX 3NMEMEHTOB B HacToslliee BpemMs B
ycunuTenax Yalle UCMosb3yloTcs  MonesBble WA GunonsipHble
TPaH31CTOpPbl, NMOO WHTEerpanbHble CXeMbl. 3HAUYMTENbHO pexe
NMPUMEHSIOTCH aKTUBHbIE 3NIEMEHTbI B BUAE HEMUHENHbIX eMKOCTEN unm
MHOYKTVBHOCTEW M creumanbHble TUMbl NONynpOBOAHUKOBbLIX AMO40B.

KoahprumMeHT ycuneHuss Mo HanpsbkeHWo, TOKY WAM  MOLLHOCTMU
nokasbiBaeT, BO CKOMbKO pa3 yCTAHOBUBLUEECS HaMpsbkeHWe (TOK Wnm
MOLLHOCTb) Ha BbIxoAe ycunuTtens Oonblie, 4YeM Ha Bxode, U
onpenenseTcs Kak OTHOLUEHWE HanpsKeHust (TOKa WM MOLLHOCTW) Ha

Kak onpegensercs
KO3apULMNEHT ycmuneHus
yCUnuTenbHoro kackaga?

16 . _ OrlK-7
BbIXOAE YCWUMUTENs K €ro OOHOMMEHHOMY 3HaudeHuto Ha Bxoge: Ku =
Usbix/UBX.; Ka =IBbix/IBX; Kp = PBbIx/PBX. 3aBucumocTtb K oT yactoTbl
HasblBaeTcH amMnnnTygHO-4acTOTHOWM XapakTepucTuKomn (AYX)
ycunuTens.
MHorokackagHble ycunuTENnu TMPUMEHSAIOT B Tex crnyyasx, korga | B kakux criyyasx
17 OAVHOYHBIA Kackap He obecneyvBaeT 3a4aHHOTO YCUIIEHUA MO | UCMONb3yoT onK-7
HanpspkeHuoo, TOKy wnyv MowHocT. [py 9TOM  ycunuTenb MOXET | MHOrokackagHble
cofepxaTb Kak OQHOTUMHbIE, TaK U pa3HOTUMHbIE Kackagbl. . ycunutenu?
Kaknm obpasom
B  MHorokackagHblx  ycUnMTEnsx CBA3b  MeEXAy  Kackajamu | OCyLLEeCTBSETCSs CBA3b
18 | ocyuwecTBnsieTCa C MOMOLLLI0 KOHOEHCATOPOB, TPAHCHOPMATOPOB UMM | MeXady kackagamu B OrK-7
HenocpeacTBEHHO. BbinonHseTcs Ansg cornacoBaHunsi Kackagos. MHOroKkackagHoOM
ycunutene?
dazo-yactoTHass  xapaktepuctuka ycunutena (®YX) —  a3T0 | YTO Takoe daso-
19 | 3@BMCMMOCTb OT HacTOT (pa3oBOro caBura BbIXOOQHOTO HaMpsKeHus | YacToTHas OnK-7
OTHOCUTENbHO BXOAHOMO HamnpshKeHWsi NMpU YCUNEHUM FapMOHWYECKOTO | XapakTepucTuka
konebaHwus. ycunutens?
20 | A B, AB u D knaccl Kakune knaccel ycunurenem OnK-7
CyLLIeCTBYHOT?
OOGpaTHOlM CBA3bID Ha3blBAETCA Takas aJnekTpuyeckas CBA3b Mexay | YTo Takoe obpaTtHas cBA3b
KackagamMu ycuUnutensi, npuv KOTOPOM 4acTb SHEpPrun YycureHHoro | B ycunutensx? Kakue
21 | curHana c Bbixoga ycunutens nogaeTcss obpaTHO Ha ero Bxod. | BUAbl 0GpaTHOM CBS3N Bbl OrK-7
Cywecteyer OOC - oTpuuatenbHass obpatHas cBssb u [NOC - | 3HaeTe?
nonoxwuTtensHasi obpaTHasi CBsi3b.
Kak nsmeHsietcs
KO3(pPULMEHT yCcuneHus c
22 | CHuxaertcs. yBeNnn4YeHneM rrnyouHbl OrlK-7
oTpuuaTtenbHo obpaTHON
cBsaA3n?
23 YT1obbl ycunutens camoBo3Oyauncs, T.e. nepewen B pexum | [pu Kaknx ycnosusx OnK-7

reHepnpoBaHus, AOMKHbI OQHOBPEMEHHO BbINOMHATHCA 2 YCnoBuA: 1.

NPONUCXoauT nepexon




BanaHc asz— asoBbIN COABUM, BHOCUMbIA YCUIUTENEM, AOIMKEH ObiTb

ycunutena B pexmm

KpaTeH, T.e.., rae n — uenoe 4ucno. B atom cnyyae OC craHoBWTCS | caMoBO3OYyXaeHNA?
MONMOXWUTENbHON, T.K. HanpsXxeHne obpaTHON CBS3N coBnagaeT no gase
C BXOOHbIM HanpsbkeHuem. 2. banaHc amnnutya— OC pomkHa ObiTb
poctaToyHo  rnybokon —  Takow, 4TOGbI  3Heprua uenm OC
KoMneHcupoBana 6bl NOTepU B CXEME.
OOC B ycunutene cCnocoGCTBYeT  yMEHbLUEHU0  BbixogHoro | Kak Bnuser
o4 | COMPOTMBINEHNS, CHUXaeT COBGCTBEHHbIE TMOMEXU W HEeNUHeNHble | oTpuuaTtenbHas obpaTHas ONK-7
UCKaXKEHUS, T.€. BNUAET MONOXMTENBHO Ha CBOMCTBA M XapakTEPUCTUKN | CBA3b Ha CTabuNbHOCTb
ycunuTensi. paboTbl ycunutens?
B yem npuHUMnnansHoe
o5 B ycunutene mowHoctn Tpebyetca obecneuntb oOnpedeneHHble | oTnuyne ycunutens OnK-7
napameTpbl YCUMNEHUSA CcUrHana ¢ y4eToM Harpysku. MOLLIHOCTM OT ycunutensi
HanpsbkeHnsa?
Mo koHcTpykumn knacc AB Gornblue noxoxu Ha ycunuTenu rpynnel B, Ho | Kakos npuHumn paboThbl
oG | OCHOBHOE UX OTNM4ME B TOM, 4YTO TPAH3UCTOPbl OAHOBPEMEHHO | YCUNMTENS HaNpsikeHus ONK-7
NpoBOOAT CUrHaNm B HEMOCPEACTBEHHOM 6nmMsocTn € Touykamu | AB knacca?
nepeceyeHns oCUNNIorpamMm.
MpuHuun paboTbl yCMNUTENBHOTO Kackaga 3aknoyaeTcs B cneaytoweM. | Kakos npuHuun gencteus
Mpu UBx=0 TpaH3UCTOp HaxoguTCA B COCTOSIHUM MOKOS: B LENW €ero | yCunutens HanpshKeHus Ha
6a3bl TeYeT NOCTOSAHHBIN TOK 16M, B Llenu Konmnekropa — NOCTOSAHHLIA TOK | BMNONAPHOM TpaH3ucTope,
Ikn, HanpskeHWe Ha Bbixofe TpaHaucTopa Ukan Takke NOCTOSAHHO, TOK | BKIMFOYEHHOM MO CXEME C
Harpysku 1 BbIXOOHOE HarnpshXeHue kackaga paBHbl Hyni. NNepemeHHoe | obLUM aMUTTEPOM?
o7 | BXORHOE HanpsikeHne (Uex # 0), npuknagbpiBaemoe K TpaH3ucTopy, OnK-7
BbI3bIBAET MOSIBMEHME NMEPEMEHHOW COCTaBnsoLWen Toka 6asbl i6~, 4To
NPMBOAUT K MOSIBIIEHNIO NEPEMEHHOW COCTaBMISOLLEN TOKa KOyekTopa
ik~. 3a cyeT nocnegHen Ha pesnctope Rk co3gaeTca nepemMeHHoe
napgeHus HanpsbkeHns URk~ = RK*ik~, kOoTOpoe u4epe3 KOHAeHcaTop
nepejaeTca Ha BbIxo4 Kackaga. B uenm Harpyskm nosiBnsetca
nepeMeHHbIN TOK.
PaboTy cxembl 06bIYHO ONUCHIBAKOT C MOMOLLBIO BXOAHBIX U BbIXOAHbIX | Kakue xapaktepucTuku
XapakTepuUCTWK TpaH3ucTopa B TOW MMM MHOW CXeMe BKIYeHus. Ons | SBNATCA BXOAHBIMU U
og | CXembl C O3 BxogHas xapaKTepucTuka — 3TO 3aBMCUMOCTb BXOAHOMO | BbIXOAHBbIMMW AN OnK-7
TOKa OT HanpsxeHua Ha Bxoge cxembl, T.e. Ib = f (UB3Q) npu | BknNo4eHUsa TpaH3ucTopa
PUKCMPOBAHHBIX 3HAYEHUAX HanpskeHus konnektop — amuTTep ( Uka = | no cxeme ¢ O3?
const).
OTO cucTeMa HM3KOYaCTOTHbIX MarnocurHanbHblX napameTpoB And | Yrto takoe h-napameTpb
29 | npefactaBneHus TpaH3uMCTopa B BMAE YETbIPEXMONCHMKA. Bce oOHWM | TpaH3ucTopa u kak OHM OrlIK-7
onpefensTcs No CTaTUYECKUM XapaKTepPUCTMKaM TPaH3MCTOPOB. onpegensitoTcs?
30 Pabouyass Touka BbIOMpaeTca Ha Havmbonee nuHenHom ydacTke | Kak BbiGupatoT pabouyto OnK-7
CEMENCTBA BbIXOAHbIX XapakTEPUCTUK TpaH3UCTopa. TOYKY TpaH3ucTopa?
WpeanbHbin QY obnapaet cregylowmmmn cesovictBamu: OH ycunuaeT | KakoBbl OCHOBHbIE
pasHULY HamnpsbKeHWn MeXay WHBEPTUPYILWUM U HEMHBEPTUPYIOLLMM | CBOWCTBA MaeanbHOro
31 | BXoRamu. OH obnapaet 6eckoHeuvHbIM KoadbdumumeHToM yeunenns. OH | onepauuoHHOro ONK-7
nmeeT OECKOHEeYHOe BXOAHOE COMPOTUMBIIEHWME U HYNEBOE BbIXOAHOE. | ycunutena?
VoeanbHbl onepaunoHHbIA yeunuTenb MOXeT paboTaTb npu NoObIx
BXOOHbIX HANPSDKEHUSAX U HANPSDKEHWUN MUTAHUS.
B yem npenmyLlecTso
yCUnuTens, BKIMYEHHOTo
32 OCHOBHbIM NPENMYLLIECTBOM  yCuUnMTensa ¢ OOWUM  KOMSEKTOpOM | Mo cxeme ¢ o6Lwmm onK-7
SIBNSETCS ero 60nbLIoe BXOAHOE COMPOTUBIIEHNE. KONNeKTopoM nepes
Opyrummn cxemamm
ycunuTtenen?
YcuneHme MOLLHOCTM TPaH3UCTOPOM  OCYLLECTBAsieTCs 3a CYET | 3a cyeT 4ero gocTuraeTcs
33 | npeobpa3oBaHNs  MOLYHOCTM  WCTOMHUKA MWUTaHUS B MONE3HYK | yCUIEHME MOLLHOCTU B OrlK-7
MOLLIHOCTb, BbIOENEHHYI0 B NMOJIHOW Harpyske. Ccxemax C TpaH3MCTopom?
RC - reHepaTopbl ncnonb3yloT dasocamerarowime n spemdasagjarowme | B yem pasnunume mexay
Lenu Ha ocHoBe EéMKoCTen u conpoTtusrnenun, LC - Ha ocHoBe émkocTen | RC-reHepatopsl ¢ LC-
31 | Y WHOYKTUBHOCTEN, 00ObIMHO 0O6beANHEHHbIX B konebaTenbHbI KOHTYp. | reHepatopamu? OnK-7
RC-reHepaTopbl 6onee yHuBepcanbHbl B MraHe (pOpMbl BbIXOOHOIO
CurHana, nydwe 3awuwieHsl OT nomex, cTabunbHee U WX npolle
M3roTaBnvMBaTh B BUAE MUKPOCXEM.
OcCHOBHOI NpUHLMN paboTbl UMMYNbLCHBIX OTOKOB NUTAHMA 3aknovaeTcsa | B yem npuHUmn paboThbl
B BbINPAMIIEHMM  CETEBOr0  HanpshkeHMsi € MOCNeayrLlMM | UMNYIbCHLIX YCTPOMCTB?
35 | npeobpasoBaHMEM €ro B NepeMeHHOEe BbICOKOYACTOTHOE HarnpsiKeHue OrK-7
NPSIMOYronbHOM (POPMbI, KOTOPOE MOHMXKAETCs TpaHcopMaTopoM A0
HY>XXHbIX 3Ha4YEHUN, BbiNpsAMAsieTcs U punbTpyeTcs
OudpdpepeHumpyiowas  uenb, YCTPOWCTBO, nNpeAHa3HayeHHoe Ans | YTo noHumaeTtcs nog
oudpdepeHLMpoBaHNS N0  BPeMEeHW 3JnekTpuyecknx curHanos. B | auddpepeHumpyowmnmm
39 | anddepeHumnpyoWEen Lenn BbIXOQHOE HamMpsiKeHWe MPUONMKEHHO | uenamun? OrK-7

MPONopPLUMOHASBHO
HaNPsHKeHus.

NMPOM3BOOHOW MO  BPEMEHM OT  BXOOHOMO




WHTerpupyoLas Lenb — 3TO aneKkTpuyeckas uenb, KoTopas BbINONHAET

YTto noHMmMaeTcs nog

WHTErpupoBaHue curHana. WHTErpupyoLnMm
40 Ons wvHTerpMpoBaHuUs BXOOHOTMO CurHama B MWHTErpypylowyl Uenb | uensamm? OnK-7
BXOOAT KOHOEHCATOp U pe3ncTop.
PesynbtatoM WHTErpMpoBaHus 4€BMSIETCS M3MEHEeHVMe aMnnuTyabl
curHana Bo BpEMEHW.
KoadhdmumeHT nepenayum
YCUNUTENS!, OXBAYEHHOTO
obpaTHol cBsAsbio Koc = K
41 | Koc onpegensieTcs kKoachpuumMeHTOM nepegaym Lenm obpaTtHomn cBssn. / (1+BK). Ecnm ycunenne B | OIlK-7
netne obpartHoi CBA3N
BEMNWKO, TO Kak
onpegensetcsa Koc?
MaccuBHbIN aenutenb HanpsbkeHusa- | YTo npeacTtasnsieT cobon
MaccuBHbIM AenuTenb HaNpPs>)KeHUs — 3TO  OOHO U3 Haubornee | Lenb o6paTHON CBSA3U B
pacnpoCcTpaHeHHbIX YCTPOMCTB B arnekTpoTexHuke. OH ucnonb3yeTtcs | ycunutensax?
42 | pnAa pasgeneHus BXOOHOrO HanpsiXeHus Ha ABe unu 6onee meHbLuve OrlK-7
yacTu. MpuHUMN paboTbl AenuTens Hanps>keHWUsi OCHOBaH Ha
MCMONb30BaHWN MapannenbHO COEAMHEHHbIX PEe3NCTOPOB, KOTOpble
€03[alT pasHble YPOBHM HanpsiXXeHUs Ha BbiXxOAdax AenuTens.
MynbTuBMGpaTop €BNSETCA OAHWM M3 CcaMblX PacrnpocTpaHéHHbIX | YTo Takoe
43 | reHepaTopos MMMynbCos NpsIMOYronbHoOW ¢opMbl, MpeacTaBnsaowni | mynstmsubpaTtop? OMK-7
cobovi  OByxKackagHbli  pPE3VUCTUBHBIN  ycunutenb C  rrybokon
NonoXxnTenbHon obpaTHOM CBA3bI.
B aBTokonebatenbHoM pexume MynbTuBubGpaTop paboTaeT kak | Kak pabotatoT
reHepaTop C C€aMOBO30OYXOEHWEM, B pEXUME CUHXPOHM3AUMM Ha | MynbTMBMOpPaTOpbI B
44 MynbTUBUOPATOpP OEWCTBYET M3BHE CUHXPOHU3MPYIOLLEE HanpsbkeHwe, | aBTokornebaTenbHOM U onK-7
YacTtoTa KOTOpOro onpefenser 4acToTy MMMYNbCOB, HYy a B >XAyLEeM | Xaywem pexume?
pexume MynbTMBMOpaTop paboTaeT Kak reHepaTtop C BHELUHUM
BO30yXaeHveMm.
Tpurrep (TpurrepHass cuctema) — KInacC 3NeKTPOHHbIX YCTPOWCTB, | YTo Takoe Tpurrep?
obnagarLmx cnocoOHOCTbIO ANMUTENBHO HaxoAUTLCS B OOHOM M3 ABYX
45 | yCTOMUMBBLIX COCTOSIHUM M YepenoBaTb WX MOA BO3AEVCTBMEM BHELLUHMX OriK-7
curHanoB. Kaxgoe cocTtosHue Tpurrepa nerko pacrnos3Haércs no
3HAYEHMI0 BbIXOAHOIO HanpsXXeHus.
OcHOBHOM MpuHLUMM paboTbl CHETYMKOB MMMYNbLCOB 3aKrovaeTca B ToM, | KakoB npuHUMn AencTeus
YTO OHM PErUCTPUPYIOT KaXabl MMMYMbC, NOMYYEHHbIN OT CYETUYMKA UMK | SNEKTPOHHOrO CYETYMKA
46 obopyaoBaHusi, 1 NOACYMTBIBAIOT NX obLLee KonmyecTBo. Korga cyeTuunk | mmnynbcoB? OnK-7
unn obopyooBaHWe eHepupylT WMMMYNbC, CYETYUK  WMMMYIbCOB
perucTpupyet ero u yBenuyMBaeT CBOK BHYTPEHHIOK CYETYMKOBYIO
NEPEMEHHYI0 Ha OVH.
RC-reHepatopbl-aTO TMN reHepatopa ¢ obpaTHoOM CBA3bH; OHM cocToAT | YTo Takoe RC reHepartop?
N3 yCUNUTENbHOro YCTPOMCTBA, TPaH3MCTOpa, BakyyMHOW TPyOku unu
ONepauMoHHOro ycunuTens, npuMyeM 4YacTb €ro BbIXOAHOW 3Heprum
47 | nopaetca o6paTHO Ha BXOA Yepes3 ceTb Pe3NCTOPOB U KOHOEHCATOPOB, ONK-7
RC-ceTb, [AnNsi [OOCTWXEHUS MONOXWUTENbHONW obpaTHOW  CBA3M,
3acTaBnsas ero reHepupoBaTb konebaTenbHOE CUHycouaanbHoe
HanpsbkeHne. OHU ncnonb3yloTea AN nonyyexHus 6onee HU3KMX YacToT,
B OCHOBHOM 3BYKOBBIX.
Yem BbI3BaHA
48 | O6bEMHOCTbIO MOHTaXa. HeoBxoAuMOCTL nepexona OrlK-7
Ha MHTerparnbHyo
MUKPOCXEMOTEXHUKY?
OcHoBHbIMK onepauusimm GyneBowt anrebpbl SBNAKOTCA: KOHBLIOHKUMSA | Kakue norudeckue
(W), pwmsbloHkumsa  (unu), oTpuuaHue (HE), koTopble MNoO3BOMSOT | onepaumu SBNsSTCS
Npou3BOAMTbL OMepauunM Kak Hajg 4vicnamu, Tak U Hag cvMMBonamu. | anemeHTamu bynesa
49 Mocne cmeptn [Ixopaxa byns ero cuctemy cranu npuUMeEHATb Ana anrebpbl? OMK-7
ONNCaHNS U MOAENUPOBAHNSA CXEM 3MEKTPUYECKMX MepeknioyaTenen,
npegnonaras, 4YTo TOK B Uenu MoxeT nubo npoTekatb, nmbo
OTCyTCTBOBaTb, NOAOOHO TOMY, Kak yTBepXxaeHue MoxeT ObiTb nnbo
WCTUHHBIM, NGO NOXHbIM.
MpuHumn pabotbl LIAM 3akniuvaeTcss B CyMMUpPOBaHWM aHanoroBbix | Kako npuHumn paboThbl
curHanoB (Tok unu HanpsbkeHue). CymmupoBaHue npousBoautca ¢ | Liudpo-aHanorosoro
KoadhpmumeHTaMm, paBHbIMK HyIM0 UNW €QuHMLE B 3aBUCMMOCTU OT | npeobpasosatens (LIAM)?
50 | 3HayeHMa cooTBETCTBYIOLLEro paspsga koga. BeixogHow curHan LIATT OrK-7
MOXET  MMeTb  (OpMy  TOKa,  HanpsbkeHuss  wnu  3apsga.
lMpeobpasoBaTeny C TOKOBbIM BbIXOAOM WCMOSb3YOTCA B OCHOBHOM B
NPEUMN3NOHHbIX U BbICOKOYACTOTHBIX CXEMAX.
MpuHumn pabotbl AL nopaspsigHoOro B3BelUMBaHMS 3aknodaetcs B | KakoB npuHumn paboThbl
51 | NOCnesosaTenbHoM CPaBHEHUN amnnuTy/ibl aHanM3Mpyemoro curkana AHanoroso-undpoBoro OnK-7

(Vin) ¢ HanpshkeHnem umdgpo-aHanoroBo npeobpasosatens (VDAC),
YPOBEHb KOTOPOrO 3a7aeTCs PErcTpoM.

npeobpasosatens (ALM)?




MpuMepHbIN NepevYeHb TECTOBbIX 3a4aHUN K MPOMEXYTOYHOM aTTecTauum

Homep 3agaHusa

MpaBunbHbIN OTBET

CopepxaHue Bonpoca

KomneTteHuus

Bpems BbINONHeEHWs

3agaHund, MNH

[os

Kakoi cxeMbl BKIOYEeHWS BUNONSApHOro TpaH3ncTopa He CyLlecTByeT?
A) C obwum amuntTEPOM

B) C obwen 6a3on

B) C obwmm kanubpaTopom

OnK-7

N

MpounTante BCe BapnaHTbl N BbibepyTe UCTUHHOE BbICKa3blBaHMeE:

A) B unctom nonynpoBOAHUKE BareHTHbIE 31EKTPOHbI MOTYT NepPexoanTb 13 BarieHTHON
30HbI B 3aNpeLLeHHYI0 30HY

B) B unctom nonynpoBoAHMKe BaneHTHbIE 3MEeKTPOHbI MOryT NepexoanTb 13
3anpeLLeHHON 30HbI B 30HY MPOBOANMOCTH

B) B unctom nonynpoBoaHuKe BaneHTHbIE 3MEeKTPOHbLI MOrYT NEPEexXoanTb N3 BaneHTHON
30HbI B 30HY MPOBOAUMOCTH

OrK-7

Kak HasblBaeTCsi NONynpoBOAHMKOBbLIN NpMBop ¢ ABYMS NepexogamMu U Tpems u 6onee
BblBOgaMn?

A) Ovop

B) Tpwopg

B) BvnonsipHbI TpaH3ncTop

OnK-7

B,B

Korga moryt o6pa3oBaTbCs HOBblE 3HEPreTYeckue ypoBHN B KpucTannax
NonynpoOBOAHNKOB?

(Heckormnbko BapMaHTOB OTBETA)

A) BospgericTBrem aneKkTpnyeckoro nons

B) Mpu pedekTax KpUCTaNIMYECKON peLLeTku

B) BBegeHnem gpyrnx anemMeHToB B KpUCTaNMYECKyo peLueTky

I") BosgevictBnem nsnyyeHns

[1) TennoBbIMK NonNsMu

OrK-7

Y70 NnpomcxoauT ¢ 3anpeLLleHHON 30HOM Npu AedekTax KpucTanimyeckon peLleTkm
nonynpoBOAHMUKA C MpUMecamn?

A) YBenuumBaeTcs 3anpeLleHHas 30Ha

B) YMeHblUaeTcs 3anpeLleHHas 30Ha

ONK-7

CKOMbKO 3MEKTPOHOB Ha BHELUHMX BarleHTHbIX 060M0oYKax y aTOMOB repMaHus 1
KpEeMHUs?

A) no 4 anekTpoHa

B) no 2 anekTpoHa

B) 1 anekTpoH

IN) 3 anekTpoHa

[) 5 anekTpoHoB

OriK-7

Al

YUTO NpyMeEHSIOT B KayecTBe npumecen?
(Heckonbko BapraHTOB OTBETA)

A) NATMBaNeHTHbIE ANeMEHTbI

B) nByxBaneHTHbIE 3NEMEHTbI

B) yeTbipexBaneHTHbIE 3NEMEHTbI

') TpexBaneHTHbIE 3NEMEHTbI

OnK-7

[voa, npeaHasHa4eHHbIN A4ns npeobpa3oBaHNs NEPeMEHHOro ToKa B MOCTOAHHbIV
HasblBaeTcs...

A) TnockocTHbIN anog

B) BbinpaMuTEnbHbIV Mo

B) TyHHenbHbIM auoa

OnK-7

MonynpoBoAHMKOBLIE AMOAbI, paboTaloLmne B peXxXnMme anekTpnyeckoro npodos:
A) WmnynbcHbI grop,

B) CrabunutpoH

B) ToyeuHbIi gnoa

OriK-7

10

Mpwn KakMx ycroBusx ycunuTens NpeBpaLlaeTcs B aBToreHepaTop:
A) Tpu nonoxuTtensHon obpaTHOW CBA3U

B) [lpwu oTpuuartensHon obpaTHOW CBA3U

B) MNMpu obpaTtHou cBsi3n paBHou 1

OriK-7

3. MeTtoamyeckue maTepuansl, onpegensowme npoueaypbl OLleHMBaHUSA 3HAHUNA, YMEHUN, HABbIKOB

(vnu) onbiTa AEATENLHOCTU, XapaKTepu3sylLue npouecc PopMMpPOBaAHUA KOMNETEeHLMN

3.1. XapakTepucTuka npouegypbl TeKyLieh U NPOMeXyTOYHOM aTTecTauum no QUCLUNnuHe




Tabnuua 5

MepuoanyHOCTL M Buas! Cnoco6 y4yeTta
Ne HaumeHoBaHue cnocob6 npoBeaeHUsA MeToabi BBICTABNSIEMBIX MHAMBUAYarNbHbIX
n/n | oueHO4YHOro cpeacTBa npoueaypbl OLeHMBaHuA oLeHOK BOCTUXEHUN,
OoLeHUBaHuA obyuyarowmxcs
1. Bonpocs! Mo cucTemMaTU4ecku Ha 3KCNEPTHbI Mo natnbanneHoi  |paboyas KHUXKKa
NPaKTUYECKNX 3aHATUAX wikane npenogaesaTens
npakTuyeckmm pabotam
YCTHO / NCbMEHHO
2. |MNpowmexyToyHas MO OKOHYaHWU U3YYEHNSI |3KCTIEPTHbIV 3ayer, He 3a4eT 3K3aMeHaLMOoHHas
aTTecTaums — BOMPOChI K [AMCUMNIMHBI/ YCTHO U BEJOMOCTb, 3a4eTHas
3avety NUCbMEHHO KHWXKa

3.2. Kputepuu u WKana oueHNBaHUA pe3ynbTaToB U3yYeHUA AUCLUUNNMHBI BO BPeMsl 3aHATUMN (TEeKyLuMin
KOHTPOJb yCNeBaemocTu)

KpVITepVIVI oLueHnBaHuUA OTBETOB Ha BOMPOCHLI HAa NPAKTUYE€CKUX 3aHATUAX

Tabnuua 6
LLikana oueHUBaHUA Kputepuu oueHkmn Kon-so
puTep 6annos
«OTAN4HO» BbICTABIISIETCS CTYAEHTY, €ClM OH WCHEpMbIBaloLLE, MOCEeAoBaTENbHO, YeTko 1|  (21-30)

fiorM4eckn CTPOMHO wu3naraeT martepuan, ymeeT TEeCHO YBA3biBaTb Teopuio ¢| 6Gannos
NpakTMKOW, uCnonb3yeT B OTBeTe maTepuan MoHorpaduyeckon nurepaTypbl,
npaBunbHO OGOCHOBBLIBAET MPUHATOE pelueHVWe, Bnageetr pPasHOCTOPOHHVMMU
HaBblKaMu U NPUEMamMM BbINOMHEHNS NPaKTUYECKNX 3agad.

«XopoLuo» BbICTaBNAETCA CTYAEHTY, €Cnn OH MO CyLWeCcTBy usnaraeT martepwarn, npasunbHo|  (11-20)
NPpUMEHsieT TeopeTUYecKne MOSIOXKEHUS MPWU peLleHny MpakTUYeckux BonpocoB u|  Hannos
3agjad, Brnageet HeobXoAMMbIMM HaBblkamMy U MpUemMaMu WX BbINONHEHWSA. 3HaeT
Hanbonee BaXKHble 3aKOHOMEPHOCTU

«Y[0BNEeTBOPUTENBbHOY | BEICTABMAETCS CTYAEHTY, €CAN OH MMEEeT 3HaHWSA TONbKO OCHOBHOTO MaTepuana, Ho (5-10)
He ycBOWn ero pJeTtanei, JonyckaeT HETOYHOCTW, HeAOCTAaTOYHO npaBunbHble| 6annos
hOPMYNMPOBKN, HAPYLUEHUS FIOTMYECKON MOCNEefoBaTeNlbHOCTU B U3MOXEHUN
nporpaMMHOro matepuana. 3HaeT nepeyeHb Hawmboree BaXHbIX KaTeropuwm,
OCHOBHble  HarmpaBneHus B3aMMOAENCTBUS  yKa3aHHblX  kaTeropun. Ymeert
onpepensaTtb cmbicn. Bnageet ocHOBHbIMM MeTogamu cnocobamu v cpeactBamu
nonyyYeHus, xpaHeHus, nepepaboTkn nHpopmaumu.

«HeypnosneTBoputensHO» | BLICTABNSETCS CTYAEHTY, KOTOPbIA He 3HaeT 3HaumTenbHoW vactu nporpammuoro| (0) 6annos
MaTtepuana, OOnyckaeT CyLWeCTBeHHble OLWKnbKA, HeyBepeHHo, C OGonbmmmn
3aTpyAHEHUSMU oTBevaet Ha BOMPOCHI. Kak npaswuro, oueHka
«HEeyOOBMNeTBOPUTENbHO» CTaBUTCA CTYAEHTaM, KOTOpble He MOryT MNpOAOIKUTh
obyyeHne 6e3 JONONHUTENbHBIX 3aHATUIA MO COOTBETCTBYIOLLEN AUCLMNIIMHE.

O6wue Kputepuu u WKana oueHnBaHuA pe3ynbTaToB ANA AoNyCKa K HpOMe)I(YTO‘-IHOﬁ aTrTecTauuu

Tabnuua 7
HaunmeHoBaHMe oLleHOYHOro cpeacTBa BannbHas wkana
1. | Bonpockl no npakTuieckum pabotam 0-100 6annos
WUToro: 100 6annos

MakcumaneHoe konuyectBo 6annoB 3a cemectp — 100. Ob6y4vawowmiics ponyckaeTcd K 3aveTy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3 Kputepuu 1 Wwikana oueHNBaHUA pe3yfibTaToOB U3Yy4eHUSA AUCLMMIIMHBI HA NPOMEXYTOYHOM aTTecTauum

OcHoBaHueM fOns onpedeneHuss OUEHKM Ha 3ayeTe CIYXUT YpOBEHb OCBOeHWs obyyarolmmMmucs
mMaTtepuana u popmMMpoBaHMsa KOMMNETEHUWI, MPeAYCMOTPEHHbIX NPOrpamMmmon y4ebHON ANCUMNIVHBI.

YcneBaemMocCTb onpefensieTcs oueHKaMn: «3a4TEHO», «He 3a4TEeHOY.

OueHKy «3a4TeHo» noslydaeT oOyyatoLMnCcs, OCBOMBLUMI KOMMNETEHLMN OUCLMMNIMHBI HA BCEX 3Tanax ux
dopmmpoBaHust Ha 51-100 %, nokasaBLIMW BCECTOPOHHEE, cUCTeEMaTM4eckoe W rnybokoe 3HaHue y4ebHoro
mMatepuana, ymeHue cBoOOOHO BbINOMHATL 3adaHWs, NPedyCMOTPeHHble paboyer MporpaMMon, YCBOWMBLUWI
OCHOBHYIO M O3HAKOMIEHHbIW C AOMOSHUTENbLHOW NUTepaTypon, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTcd 0by4aloWmMMcs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA ydyebHown
ONCUMNIUHBI, HeobxoauMMmbiX Ond npuobpetaemMon npodeccun, MNpPOSBMBLLUMM TBOPYECKME CMOCOOHOCTU B
MOHUMaHWM, U3NOXEHUN U UCNOMb30BaHNM y4ebHOro matepuana.

OueHKa «He 3a4YTeHO» BbICTaBnseTca obydatolemycs, OCBOMBLLUEMY KOMMNETEHLMN AUCLUMNIUHBI Ha BCEX
aTtanax ux dopMupoBaHus MeHee yeM Ha 50%, oGHapyxwuBlieMy npobenbl B 3HAHUSIX OCHOBHOMO y4ebHOro
mMaTtepvana, AonycTUBLUEMY MPUHUMNMAanbHbIe OWNOKN B BbIMOMHEHWM NPeayCMOTPeHHbIX paboyei nporpammon
3agaHun.




LLikana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 8
MpoueHTHas wkana OueHKa B cucTeMe «HeyaAOoBIeTBOPUTENTbLHO — YAOBIETBOPUTENTLHO —
(Mpu ee ncnonb3oBaHWK) XOPOLUO — OTSINYHO»
0-50% He 3auTteHo

51-100% 3a4yTeHo




MpunoxeHune 2

YTBEP>XOAKO
Oupektop domnunana ProQyY BO «CamlMY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. NhaxogoBa
« » 20 .

[ ononHeHnA N N3MeHeHus K paﬁoqeﬁ nporpamme aMCcuuniiMHbI (MOAyﬂﬂ)

B51.0.02.07 «9neKTpoHUKa»

no HanpaeneHuio noarotoBku (cneumanbHocTn) 09.03.02 «UMHGOPMaLMOHHbBIE CUCTEMBI U TEXHOMOrMU» Mo
HanpasneHHoCcTK (Npodurio) NoaroToBkn «MHPOPMaLMOHHBIE CUCTEMBI U TEXHOMOTUN»
Ha 20__/20__ y4eOHbIN rog

B paGouyto nporpaMmMy BHOCATCS crieyloLume 3MeHeHus:

Pa3paboTynk JONOMHEHUIN U U3MEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHNE) (nognuce) (PN0)

JononHeHnsa n nameHeHus paccMoTpeHbl 1 040BpeHbI Ha 3acegaHnmn Kadeapbl « » 20 r.,
npoTokon Ne

3aBepyowmin kacdeapon

(cTeneHb, 3BaHNe, NOANUCH) (®N0)



MpunoxeHwne 3
AHHOTauusa pabo4yen nporpaMmMbl AUCLUNINUHBI
B1.0.02.07 «3neKTpoOHMKa»

Koa v HanpaBneHue NoAroToBKu

(cneunanbHOCTL) 09.03.02 NUHhbopmMaLMOHHbIE CUCTEMbI U TEXHONOIMU
HanpaBneHHocTb (Nnpocmnb) UHdopMaLMOHHbIE CUCTEMbI U TEXHONOINMU
Keanudukauusa 6akanaBp

dopma oby4eHus 3a04Has

Nog Havana noAroToBKuU 2022

Bbinyckarowasn kacpeapa MHXeHepHbIe TeXHONOoruu

Kadcdenpa-paspabotumk UHXXeHepHble TeXHONornm

O61bem AgMcuUMnuHLI, 4. / 3.e. 108/ 3

dopma KOHTpOnA (NpomMexyTovHas

aTTeCTaLWIH) 3aveT
Yac. | Nek. Na6. MpakTnu.
Kypc 3.e: 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
4 108/3 6 - 6 2 90 4 3avet
Utoro 108/3 6 - 6 2 90 4 3avet

YHuBepcanbHble KOMMNEeTEHUUN:

He NpeaAyCMOTpPEHbI y‘-leﬁHbIM naaHoOM

O6wenpodeccnoHanbHbIe KOMNETEHLUU:

OrK-7 CnocobeH ocyLecTBnATb BbIGOp NNatgopm 1 MHCTPYMEHTaNbHbIX NPOrpaMMHO- annapaTHbIX CpeacTs Ang
peanu3auum MHPOPMAaLMOHHbBIX CUCTEM

OrK-7.2 BbiGupaeT 1 UCMonb3yeT MHCTPYMeHTarnbHble NporpaMmHO- annapaTHble cpefcTBa Afs peanusaumm
MHPOPMALMOHHBIX CUCTEM

MpodreccrnoHanbHbIe KOMMNETEHLUUN:

He NpeAyCMOTPEHbI Y4€6HbIM NNIaHOM

CopepxaHve AMCUMNIMHBLI OXBaTbiBaeT crnegywolwuve pasgens: 1. BeegeHue B KypC 3MEKTPOHMKM. 2.
YnpolueHHas  krnaccudmkaums  NonynpoBOOHUKOBLIX — MpubopoB. 3.  BonbTamnepHble  XapakTepucTuku
NosynpOBOAHMKOBbLIX NMpubopoB. 4. BunonsipHble U nonesble TpaH3aucTopbl. 5. MogenupoeaHus TupucTopa U
crnocobbl ynpaeneHus Tupuctopamu. MpuMeHeHUs TUPUCTOPOB. 6. AHaNOroBble MHTErpanbHble MUKPOCXEMbI. 7.
WHTerpanbHas MUKpOCXeMOoTeXHMKa. 8. CXxeMbl BbINPSIMUTENEN U CTabWUNN3aTopoB HanpshkeHUs.

MpenogaeaHne OWUCUUMNUHBI NpedycMaTpuBaeT criegyolime ¢opMbl opraHusaumm ydeGHoro npoiecca:
NeKuumn, NpakTUYecKne 3aHATUSI, cCaMocTosiTENbHasi paboTa CcTydeHTa.

Mporpammoit AUCUMNNUHBLI NPEAyCMOTPEHbl CcredylolimMe BuObl KOHTPOMNSA: OTBETbl HA BOMPOCHI Ha
MPaKTUYECKUX 3aHATUSIX 1 NMPOMEXKYTOYHBI KOHTPOMb B hopmMe 3aveTa.




