MHHHCTEPCTBO HAYKH M BBICIIEI'O OBPAZOBAHMUS
POCCHIACKON OFJIEPALIHM

Desepasibioe rocyAapeTnennoe GIORCTHOE OOPAIORATENLHOE YIPERIEHHE
BEICIICrO o6paloBanng
«Marusroropexuil rocyaapeTseniii Texmrseckail ynusepenrer mm. "M, Hoconan

4 -

»* YTBEPKJIAIO
B.P. Xpamumn

o LY 13.022024 1.

PABOYAS MTPOTPAMMA JIMCUHHTITHHBI (MOLY.JI5T)

' DJIEKTPOHHKA H CXEMOTEXHHKA

Hanpasnesite noAroToskH (CleUHAILROCTS)
10.05.03 Huopmannoisas Ge30NACHOCTL ABTOMATHIHPOBANHAIX CHCTEM

Hanpasnennocts (npodis/ CrennamsIais) rporpamMms

10.05.03 enermamisamis N 8 "Paspaborxs aETOMATHIHPOBANAKIX CHCTEM B 3ALTHITENHOM

uenonnenun”

Yposens BricHiero oGpazoBanns - CreluammTeT

Dopma 00y4eHns
OMHAax

Wuernryr/ gaxynsrer  MRCTHTYT SHCPreTHiH H BTOMATH3HPOBARHEIX CHCTEM

Kadenpa
Kype
Cemectp

DASKTPOHHUKH H MHKPONIEKTPOHIKH
3

5.6

Maruuroropek
2024 ron



PaBouns uporpamma  coctamtena na ocnose PI'OC BO - cnemmamrer no
cnemaansuocT 10.05.03 Muhopmanmonnas Ge3onacnocts ORTOMATHIHPOBAMHEIX CHCTEM
(mpuxas MunoGpuayku Poccun ot 26.11.2020 r, Ne 1457)

PaGouas nporpamma pacemoTpena 1 ono0pen: Ha sace, Kaesapst IEKTPOHHKN H
MHKPOVIEKTPOHHKH o

25.01.2024, nporokon Ne 6
3as. kadeapoit )flo. Vearsiht

Pabouas nporpamya o100pena MeTontdeckoit komuceneii HInAC
13.02.2024 r. nporokon Ne 4 —~~/ 7 /

ﬂpcncenmwfs ): //M/// ~/ B.P. Xpammmn
s
v

Cornneosano:
3an. xadeapoi Mudopmarnkn 1 srdopMansoniol Ge3onacHocTs
W WM. Bapanxosa
Pabouas nporpaMma cocTanena:
nonenT kadeapst MDD, KamL TeXH. Hayxk ~~ K.3, Omunnos
7
Penensent;

o

Jlpexrop QOO0 "TEXHOATT Maanuupanr”, KL, 1exH, muyx &‘ E.C. Cyctimusis




JIucr akTyasm3anuu padoyeil mporpamMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM TOJly Ha 3aceJaHuu Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOj’caTLH?I

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceaHuu Kadeapbl IJICKTPOHUKH U MHUKPOAJICKTPOHHKH

[Iporokonm oT 20 . Ne
3aB. kadeapoii J.1O. Ycarsrid

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceaHuu Kadeapbl DICKTPOHHKH U MHUKPOIJICKTPOHHUKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I[.IOj’caTHﬁ

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM TOJly Ha 3aceaHuu KapeAapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii Z{.IOj’caTLIﬁ

Pabouas nporpamma nepecmotpena, o0cysxaeHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu Kaeapbl DIEKTPOHUKHU U MUKPOIJIECKTPOHUKHU

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsiii

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

IIporokom ot 20 . Ne
3aB. kadempoii J.YO. Ycatsrit




1 esn ocBOEHMSI AUCHUNJIMHBI (MOYJIs1)

HenssMu u3ydeHUs] NUCUUIUIMHBI SIBISIOTCS: O3HAKOMJICHHE CTYJCHTOB C 3aKOHaAMU
npeoOpa3oBaHusi W croco0aMu Trepefayn WHGOPMAIIMOHHBIX CHUTHAJIOB B  JJIGKTPOHHBIX
YCTPOMCTBAX U JIMHUAX CBSA3U; (DOPMHUPOBAHUE 3HAHHUIA B 00JIACTH CXEMOTEXHUKU aHAIOTO-BBIX U
U (PPOBBIX AJECKTPOHHBIX YCTPONCTB

2 MecTo AUCUMIJIMHBI (MOYJI51) B CTPYKTYype 00pa3oBaTeIbHOI MPOrpaMMbl

JucuuruinHa DIeKTPOHUKA M CXEMOTEXHUKA BXOIHUT B 00A3aTENbHYIO 4acTh Y4eOHOTO
11aHa 00pa3oBaTEIbHON MPOTrPaMMBbI.

JUis  u3ydeHus  AWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hopMUPOBAaHHBIE B PE3yIbTATE U3YUCHUS TUCIUIUINH/ TPAKTHK:

Anrebpa u reomeTpus

HNudopmartuka

®dusuka

Maremarrnueckuil aHaJIu3

JluckpeTHas MaTeMaTuka

3Hanus (YMEHUS, BIAJICHUs), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOUMBI JUIS U3YUYCHHSI TUCIUTUINH/TIPAKTUK:

[IporpaMMHo-amnmapaTHbie cpefcTBa obecrneueHus: HHPOPMAIMOHHOM 6e301acHOCTH

[IpoekTHas neqaTebHOCTh

3 Komnerenuuu odyyaromerocsi, popmMupyemsbie B pe3yJibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJIs1) U IVIAHMPYeMbIe pe3yabTaThl 00y4eHu sl

B pesynbTare OCBOEHMS AMCUMIUIMHBI (MOAYNSA) «DJIEKTPOHUKA M CXEMOTEXHHUKa»
oOyuyaromuiics 10JkeH 001aaTh CIeIyIOIUMH KOMIETEHIIUSIMHU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

OIIK-4 Crnoco0OeH aHanmm3upoBaTh (U3HUECKYIO CYIIHOCThH SIBJICHHI M MPOIIECCOB, JIEKAIINX B
OCHOBE (DYHKIIMOHUPOBAHUS MHUKPOAJIEKTPOHHON TEXHHMKH, IPUMEHATH OCHOBHBIE (DU3MYECKHE
3aKOHBI M MOJIEJIN U1 PEMIEHU 3a1a4 IPO(HECCUOHAITLHON AESITEILHOCTH,

OIlIK-4.1 AHanmm3upyeT GU3NIECKYIO0 CYIHOCTD SIBJICHUHA M IIPOIIECCOB

OIIK-4.2 [Ipumensier ocHOBHblEe (U3MYECKHE 3aKOHbI IS pelleHus 3anay
npodecCHOHAILHON AESITEILHOCTH

OIlK-4.3 AHanusupyeT TpolecCchl JIeXKallMX B OCHOBE (PYHKIIMOHUPOBAHUS
MUKPO3JIEKTPOHHON TEXHUKU




4. CTpyKTypa, 00HEM U colepKaHue U CHUIIIHHBI (MOTYJIA)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI COCTaBiIseT 5 3aueTHbIX eauHui 180 akan. 4acoB, B TOM

HHUCJIC:

— xoHTakTHas padora — 109,15 akax. gacos:

— aynuropHas — 105 akan. gacos;

— BHeayauTopHas — 4,15 akaj. 4yacos;
— camocTosTeNbHas paboTa — 35,15 akaz. yacos;
— B opMe mpakTrueckoit moarorosku — 0 akan. gac;
— MOATOTOBKA K 3K3aMeHY — 35,7 akaj. yac

dDopMa arrecTaluu - 3a4€T, DK3aMCH

S
AynuTtopHas = = ®dopma
o{KOHTaKTHAs pabota % o Bun TEKYIIETOo Kon
Paznen/ Tema 3| (Bakaxm wacax) |§ E&|camocrosTenbn KOHTPOJISI
< S o . KOMIIETEHII
JUCIUILTAHBI s £ ® oM yCIeBaeMOCTH U
O|Mex| ma6. |"P¥|2 S HH
: . |28 paboThI MPOME3KYTOHO
s w8 8| i1 arTecTanuu
1. DNeKTpUYEeCcKue
119 IloaroroBka Kk | BBIIIOJHEHHE U
.1 Dnextpuyeckue .
ot P 3 4 1abopaTopHOi 3aImrTa
: pabore nabopaTopHOI
1.2 Ilenu 1npu [MoaroroBka K | BBIIIOJIHEHUE U
rapMOHUYECKOM 3 | 421 4 | naboparopHOH 3ammra
BO3JEHCTBUU pabote 71abopaTOpPHOM
1.3 MeTOI[BI Tlo JTI'OTOBKA K | BBIIIOJIHCHUC U
aHaimM3a CIOXHBIX| 5| 4 | 421 3 | mabopaTopHoOii 3alura
ANEKTPUIECKUX pabore nabopaTopHOH
14 IMoaroroBka K | BBIIOJHEHHE U
YeTpIpexIotocHu 4 | 10/41 4 na60paT0pH017I 3amura
Kd, GUIBTPEl U pabore nabopaTopHOH
15 C TloaroroBka x | BBIIOJIHECHHUE U
.5 Curnanel u ux .
4 114/4,611 6 | mabopaTopHoit 3amuTa
CIIEKTPBI .
pabote nabopaTtopHoOit
Hroro no paszneny 18 | 36/12,6 17
11
Htoro 3a cemecTp 18 36/3}2’6 17 3a4€T
2. CXeMOTeXHHKa
2.1 [ToaroroBka k | BBIIIOJHEHHUE U
[ToymipoBOTHUKOB 2 | 4/0,91 4 | maGoparopHoii 3aIuTa
BIC TIPUOOPBI pabore nabopaTopHoOi
2.2 DneKTpOoHHBIC IMoaroroBka K | BBITOJHEHUE U
YCUIIUTENIN ul6| 4 | 10/4U 2 | nabopaTopHOii 3amura
npeoOpazoBarenu pabore nabopaTopHOH
2.3 Henunetinsie [ToaroroBka k | BBIMOJIHCHUE U
npeoOpa3oBaTeu 1| 411 2 | naboparopHoil 3ammra
CHUTHAJIOB pabore 11abopaTopHOii




2.4 VIMmiynibCHBIC U

IloaroroBka x

BBIITOJIHCHHUEC U

udpoBbIe 4 | 62U 4 | naboparopHoii 3aInTa
yCTPOMCTBA pabote nabopaTopHOi
2.5 [udposas [ToaroroBka k | BBIIIOJIHCHUE U
o0paboTka 6 | 10/4U1 6,15 | nabGopaTopHoii 3allnTa
CUTHAJIOB pabote naboparopHoOit
26 [ToaroroBka k peLICHNUC

0 FK3AMCH JK3aMeHy | YK3aMCHALMOHH
Hroro no pazneny 17 34/&1119 18::’1
Hroro 3a cemectp 17 34/3;119 1?:’1 JK3aMEeH
Hroro no auctumiune | 35 70/24,5 351 3a4er, IK3aMeH

a




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mpouecce mpenopaBaHus — JUCLUIUIMHBL  «DJEKTPOHUKA U CXEMOTEXHHUKa»
PUME-HSIOTCS TPAJUIIMOHHAS U MOy IbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH. JICKIIMK TTPOXOISAT
KaK B TPAJAUIMOHHON (opMme, Tak U B (HopMe JIEKIHi-KOHCYIbTAINI, TJe CTYJISHTaM 3apaHee
Ipe/UIaraeTcsi 03HAKOMUTHCS ¢ HH(pOpMAIUeH 0 TeMe JIKIIMOHHOTO 3aHSATHSI JIJISl IO OTOB-K!
BOIIPOCOB JICKTOPY, TAKUM 06pa30M, JICKOUA IPOXOAUT 110 TUITY «BOIIPOCBI—OTBCTBI-AUCKYCCHUI.
Ha Bcex JIEKIMOHHBIX 3aHITUSAX TAKXKE MPUMEHSIOTCS 3JIEMEHTBI JICKIIMU-BU3YaTU3all|H, 33 CUET
NpeaACTaBJICHHUA YaCTU JICKOIMOHHOI'0O Marcpraia C IIOMOLIBIO 3apaHCC IMOATOTOBJICHHBIX
NIPE3CHTAIHA, CJIAH/I0OB C TOMOIIBI0 MYJIbTHMEIUIHHOTO 000PYIOBaHHUS.

HCKLII/IOHHLII;'I Mareprajgl 3aKpCIUIACTCA Ha MNPAKTHYCCKUX 3aHATHUAX, Ha KOTOPBIX
BBI-TIOJTHSFOTCSI UHIMBUAYyaJIbHBIC M TPYIIIIOBBIE 3aJJaHUS 110 MPOUACHHOM TeMe. 1Jist rirybokoro u
MOJTHOTO YCBOGHUS JICKIIMOHHOTO MaTrepuaja Ha J1a0OpaTOPHBIX 3aHATHSX CTYJICHTaM
npeaIaraeTcsl BBIMONHATH 3aJaHKs B MPOTrpaMMe MAIMHHOTO MonenupoBanus Multisim. Ha
MPAKTUYCCKUX 3BaHATHUAX TaAKKC MNPUMCHAKOTCA MCETOJA KOHTCKCTHOI'O O6y‘I€HI/I$I, pa60Ta B
KO-MaHJe¢ ¥ MeTOj Case-Study, mo3BoJsONIHe YCBOUTh YUEOHBI MaTepuasl MyTEM BBISBICHHS
cBsI3ell MCXKAY KOHKPCTHBIM 3HAHUECM U €ro MHNpUMCHCHUCM, a TAKKC aHaJIM3a KOHKPCTHBIX
CHUTYAIIMii ¥ TIOUCKA PEIICHHI B TPYIINE CTYIEHTOB. B X0/1e caMocTosTebHOM PabOThI CTY-IEHTHI
MOJTy4aroT OoJiee TIyOOKHME NPAKTHUYECKUE HABBIKM MO JUCIUIUIMHE TPH TOATOTOBKE K
BBINOJIHCHHUIO M TPAKTUYECKUX PAOOT U UTOTOBOM aTTECTAIIHH.

B kauecTBe OIEHOYHBIX CPENICTB MCIOJB3YIOTCS: YCTHBIM ONpoC (coOeceaoBaHHUE) MO
pe3yJIbTaTaM BBIIIOJHEHHUS JTA0OPATOPHBIX paObOT

6 YueGHO-MeTOANMYECKOE OfecieyeHe CAMOCTOATEIbLHONH PAa00OThI 00y YarOIIHXCs
[MpexncraBneno B mpuioxeHun 1.

7 OueHo4YHbIE cpecTBA /sl IPOBeAeHUsI IPOMEKYTOYHOMN aTTecTAlUH
[IpencraBneHbl B MPHIOKEHUH 2.

8 YueoHO-MeToAHUeCKOe U MHPOPMALIMOHHOE o0ecTieueHUue TUCHUTLINHBI (MOTYJIs1)

a) OcHoBHAas JMTEpaTypa:

1. CyxanoBa, H. B. OcHOBBI 3J€KTPOHUKH U LHU(PPOBON CXEMOTEXHHKH : ydeOHOE
nocoobue / H. B. CyxanoBa. — Boponex : BI'YUT, 2017. — 95 c¢. — ISBN
978-5-00032-226-0. — Tekcr : anmexTpoHHbIi // JIaHb : 371eKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/106780 (nara obpamenus: 23.04.2024). — Pexxum nocrtyma:
JUIS1 aBTOPH3. TIOJIb30BaTEIIEH.

0) /lonoJiHUTEIbHAS JINTEpaTypa:

1. CyxanoBa, H. B. Dnekrtponuka u cxemoTexHuka. JIabopaTOpHBIM MpakTUKyM
yuebnoe mnocobue / H. B. CyxanoBa. — Boponex : BI'YUT, 2019. — 91 ¢. — ISBN
978-5-00032-394-6. — Tekcr : anmexkTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/130215 (nara obpamienus: 23.04.2024). — Pexxum nocrtyma:
JUIS1 aBTOPH3. TOJIb30BATEIIEH.

2. CyxanoBa, H. B. Dnekrponuka u cxemorexnuka. [Ipaktukym : yueOHoe nocodue / H.
B. CyxanoBa. — Boponex : BITYUT, 2020. — 78 ¢. — ISBN 978-5-00032-472-1. — TekcrT :
ANIEKTPOHHBIH // Jlanp : AIIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/171017 (mata ob6pamuenus: 23.04.2024). — Pexxum gocTyma: Jist
aBTOPU3. IIOJIL30BATEIICH.

3. OCHOBBI MHKPOITPOIIECCOPHON TEXHUKH [ DICKTPOHHBIH pecypc] : yuebHOoe mocooue /
C.N. JIykssnos, J. B. IIBuguenko, E. C. Cycnuubia u ap. ; MI'TY. - Maruutoropek : MI'TY,
2014. - 1 snexrpon. ont. guck (CD-ROM). URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=1396.pdf&show=dcatalogues/1/1123
851/1396.pdf&view=true - MakpooOBbeKT. - TEKCT : AIEKTPOHHBIN.

B) MeToanueckue ykazaHus:

1. Mapxkapsn, JI. B. Cxemorexnuka nudpoBoii 251ekTpoHuKH : JIJabopaTOpHbI IPaKTUKYM
/ J1. B. Mapxkapstn. — Mocksa : MUCHC, 2018. — 74 ¢. — ISBN 978-5-907061-72-9. — Tekcr :
SIIEKTPOHHBIH // Jlanp : ANEKTPOHHO-OMOIMOTEYHAS cUCTeMa. — URL:

https://e.lanbook.com/book/116941 (mara obpamenus: 23.04.2024). — Pexum goctyma: s
aBTOPHU3. IOJIb30BATECIICH.

r) [Ilporpammuoe odecneuenne u UHTEepHET-pecypcehi:

IIporpamMmmuoe oGecrieuenne

Haumenoanue N N
0o ° IOrOBOpPA CpoKk JeiicTBUS JIUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional
NI MultiSim =1y 608 o1 20.05.2008 Geceporo
Education
MS Windows 10 \x-79-21 o1 22.11.2021 Gecepouro
FAR Manager CcBOOOIHO pacHpoOCTpaHIEMOE 0eccpoyHO
Bpaysep Yandex |cBo60aHO pacnpocTpaHseMoe 0eccpoyHO
Bpaysep Mozilla |cBoGoaHO pacnpocTpansiemoe
Firefox 110 6eCCpO‘IHO
IIpodeccnonanbHbie 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI
HazBanue kypca Ccblika
ITouckosas cuctema Axanemus Google (Google URL: https://scholar.google.ru/
Scholar)
HarronanbHas nHGOpMaIMOHHO-aHATIUTHYECKAs
cucrema — Poccuiicknii unmexc Hayurnoro|URL: https:/elibrary.ru/project_risc.asp
uutuposanus (PUHII)
JIeKTpoHHbIC pecypent OubmmoTeru MITY MM\ o /host megaprolib.net/MP0O109/Web
I'.1. HocoBa

9 MarepuajibHO-TeXHHYECKOe o0ecneyeHne TUCIHIINHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOe 00eCIIeYeHNE TUCIUTUTUHBI BKITIOYACT:

JlexunoHHasg aynutopus: MyJabTUMEIUHHBIE CpENCTBAa XPAHEHMs, Iepefadyn |
npe/cTaBIeHUs] HH)OPMALTUH

KommbrotepHsiit kinacc: [lepcoHanbHbIe KOMIBIOTEPHI ¢ YCTAHOBICHHBIM JIMIICH3HOHHBIM
MO mns cxemorexuuueckoro moxaenuposanus (NIMultisim 10.1 EducationEdition. Homep
munensun M71X883748 (beccpounas)).

AyauTopust IIsi CaMOCTOSTENIbHOM paOOThI: KOMITBIOTEPHBIH KJIACCHI, YNTAJIbHBIC 3aJIbI
oubmuoreku: [lepcoHanbHbie KoMIbOTepbl ¢ maketom MS Office, Beixomom B MHTepHET 1
JOCTYIIOM B 3JEKTPOHHYIO HMH(POPMAIIOHHO-OOpa30BaTEIbHYI0 Cpely YHUBEPCHTETA.
[TepcoHanbHbIE KOMIBIOTEPHI C YCTAHOBICHHBIM JHIEH3MOHHBIM [1O 11 CXeMOTEXHHUYECKOTO
moznerupoBanus (NIMultisim  10.1 EducationEdition. Homep munensun M71X883748
(6eccpounas)).



YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITeIbHOIH PadoThl CTYJA€HTOB

[lo mucuuminHe «DJIEKTPOHUKA M CXEMOTEXHHKa» MPEeIyCMOTpEHA ayJIuTopHas H
BHEAyJIUTOPHAS CaMOCTOsITEIbHAsI paboTa 00yJaronuxcs.

AynuTOpHas CaMOCTOSITeNIbHAass paboTa CTYNEHTOB TMPEANOIAaracT BBINOJHECHUE
71a00paTOPHBIX padoT:

Paznen | JlaGopaTopHas pabota
1 cemectp
DJIEKTpUUYECKUE 1IN — Pacuér pe3uCcTUBHOM LIENU HA MTOCTOSSHHOM TOKE
[lenu npu rapMOHUYECKOM — Pacuér nenu nepeMeHHOro TokKa
BO3/ICICTBUU
Meronbl aHanu3a CIOKHBIX — Pacuér CiI0KHOU 2JIEKTPUYECKON LENU METOI0M
AIIEKTPUYECKUX Leneit y3JI0BBIX HAIIPSKCHUN
YeThIpeXmOMOCHUKH, (PUITBTPHI U — YacToTHBIE XapaKTePUCTUKHU (PHIBTPOB;
JJIMHHBIC TMHUHN CBA3U — Ilpoueccesl B INIMHHBIX JUHUSIX CBA3U
CHrHanel 1 UX COEKTPHI — CnexTpsl nepuoandecKux curuaioB (psag Oypwe);
— CnekTp HenepuoAMYECKUX CHUTHAJIOB (MHTErpan
®ypoe);
— CrekTpsl MOAYIMPOBaHHbBIX CUTHAJIOB
2 ceMecTp
[TosrynpoBOIHUKOBBIE TPUOOPHI — IlapameTpsl 1 XapaKTEpUCTUKU AUOOB;
— IlapameTpsl 1 XapaKTEpUCTUKH TPAH3UCTOPOB
ONEKTPOHHBIE YCUIINTEIH U — VYcwiuTens Ha GUIONSAPHOM TPaH3UCTOPE;
peoOpa3oBaTeNIu CUIHAIOB — YcunuTens Ha M0JIEBOM TPaH3UCTOPE;
— (Cxewmbl Ha ONEPALIMOHHOM yCUITUTEIIE;
— Pe3oHaHCHBIN yCUIIUTEIND
Henuneiinbie npeobpazoBarenu — AMIUIMTYHBII  MOXYJNATOp Ha aHAJIOTOBOM
CUTHAJIOB YMHOKHUTEIIE;
— ABTOreHepaTop Ha ONEPALlMOHHOM YCHJINTENE
WmnynbcHble U udpoBbIe — Paszpabotka gemudparopa;
YCTpOMCTBA — Pazpabotka cymmaropa;
— PazpaboTka CyMMHUPYIOIIEro CUETUMKA
[Tudposas 06paboTKa CUTHATIOB — Paszpabotka ALII;
— Pazpabotka I[TAII

BueaynutopHas camocTosATenbHas paboTa OOy4arolUMXcs OCYIIECTBISETCS B BUJE
U3y4YeHNUS TUTEPATYPHI TI0 COOTBETCTBYIONIEMY Pa3/ielly C IpopabOTKOM MaTepraia 1 MoAroTOBKa
K BBITTOJIHEHHIO JTAOOPAaTOPHBIX PadoT.

[TprmepHBIii TepeueHb BOMPOCOB ISl TOATOTOBKH K JIAOOpaTOPHBIM paboTaMm:

1. PaccuuraiitTe TOK uepe3 KOHAECHCATOP, €CIIU HANPsHKEHHE Ha HEM JIMHEHHO BO3pacTaeT ¢

TEYEHUEM BPEMEHH.

2. JIoKaxuTe, YTO HAPsHKEHHE Ha KOHJIGHCATOPaX U TOKU Yepe3 KaTyIIKH WHIYKTUBHOCTH
HC MOT'YT UBMCHATHCS CKaYKaMHU.

3. Halimute HampsbkeHHMEe Ha KaTylllKe, €Cld TOK Yepe3 Hee BO3pacTaeT ¢ TEYEHHEM
BPEMEHH 10 JINHEHHOMY 3aKOHY (I10 3KCIIOHEHI[MAIbHOMY 3aKOHY, KBaJPaTUYHO).

4. Tlouemy a1 chemMa MHQOPMAIIMH C y4acTKa Lenu yao0Hee UCIO0Ib30BaTh BOJBTMETPHI,
a HE aMIepMeETphI?



5. Kak 3aBHCHT OT 4aCTOTBI PEAaKTUBHOE CONPOTUBJIEHNE MIOCIIE0OBATEIEHO COETUMHEHHBIX
KaTyIIKU U KoHaeHcaropa? Kak M3MeHHTCs 3Ta 3aBUCHUMOCTb IPU MMAPAJIEIBHOM COEIMHEHUU
3TUX HJIEMEHTOB?

6. [Touemy B memu ¢ MOCJIEIOBATEIBHO COCAWHEHHBIMH PEAKTHBHBIMH M AKTUBHBIMHU
3JIEMEHTAaMHU CyMMa aMIUIMTY]] HallpsDKEHUH Ha 3JeMEHTaX B KOHTYpe HE paBHa aMIUIUTYJE
UCTOYHHKA FAPMOHUYECKOT0 HAPsKeHUs?

7. JloKaXxuTe, 4TO CpPEeAHsAs MOIIHOCTb, HOTpelisgeMas ydyacTKOM LEIH, COAeprKallien
PE3UCTOPBI, KOHIEHCATOPHI U KAaTYIIKH HE MOXKET ObITh OTPULIATEIbHOM.

8. UTto HyXHO O0ecrne4yuTb MpU MOAKIOYEHUU K JMHUU CBSA3M, YTOOBI BCSI HEPrus
MH(POPMALIMOHHOTO CUTHAJA CTajla MOCTYyNaTh B OJKIIOYEHHOE YCTPOICTBO?

9. [louemy mnpH KOMIIBIOTEPHOM MOJAEIHPOBAHUU HCIOJIB3YIOTCSA METOJbl Y3JIOBBIX
HANPSDKEHUH WM KOHTYPHBIX TOKOB?

10. Kak wm3meputs y310Boe HampspkeHue? Kak M3MepHUTh KOHTYPHBIH TOK B CIIOXKHOH
nenu? Beerna mu MOXKHO U3MEPHUTh KOHTYPHBIM TOK B LienH?

11. Iloywemy Y- wunu Z-maTpullbl neneil sBisiorcs kBaapaTHeiMU? Kakue crnocoObl
pelIeHUs] MaTPUYHBIX YPaBHEHMH pacCMaTpHUBAIOTCA B MaTeMaTHKE U KaKUe U3 HUX MOXKHO
UCIIOJIb30BaTh MPU MALIMHHOM MOJIEIMPOBAHUU?

12. lepeuncnure 3aBUCHMBIE (yIpaBiisieMble) WCTOYHHKH. B kakom ciydae Y- win
Z-MaTpulIlbl LIETIEH, COIepPKALUX TAKUE UCTOYHUKHU, OCTAHYTCSI CAMMETPUYHBIMU OTHOCUTEIBHO
[JIaBHOM IMaroHasun?

13. Chopmynupyiite TpUHIUI cynepro3unuu. Kak HCImoyib3yercs 3TOT NMPHHIMIT TPU
pacueTe JINHEHHBIX AJIEKTPUYECKUX LEenei?

14. Hapucyiite 5KBUBaJI€HTHbIE UICTOUHUKH TOKa M HAIIPsDKEHUS 711 clloykHOU nenu. Kak
OINPEACIAIOTCS HAIPSHKEHNE, TOK U CONIPOTHUBIICHUE KBUBAJICHTHBIX HCTOYHUKOB?

15. Yro Takoe YeThIPeXMOIOCHUK?

16. Kak nassiBatotcst Z-, Y-, H- mapamerpsl deTbipexnoitocHuka? Kak onpenenuTs 3Tu
napaMeTpbl, UCIOIb3Ys METO/IbI KOPOTKOTO 3aMbIKaHHs M X0JIOCTOro Xoaa?

17. Kak uzmeputb AUX 1 @YX uyeTplpexnontocHiKa B 1a00paToOpuu ¢ UCIOJIb30BaHUEM
TUIIOBBIX U3MEPUTEIBHBIX TPUOOPOB?

18. [Ipm KakuX YCIOBHUAX BXOJHOE COINPOTHUBICHUE UYETHIPEXIOIIOCHUKA PAaBHO
OTHOLIEHHIO BBIXOJHOTO HANIPSDKEHUS K BBIXOJHOMY TOKY?

19. Hanpspxkenue ot 6atapen mocTostHHOTo Toka noaaetrcst Ha ®HY, ®BY, [1® u 3d. Ha
BBIXOJaX KakUX (pUIBTPOB OYyJEeT ropeTh MHAMKATOPHAS JaMITOuKa?

20. Mcronp3yst 4acTOTHBIE CBOMCTBAa KOHJEHCATOpa W KaTyMIKH WHAYKTUBHOCTH,
00BsicHuTh padoty ®HY T-tumna.

21. Vcrionb3yst METOT KOPOTKOTO 3aMBIKaHUs, paccuuTath Y-mapametpbl ®BY [1-tuma.

22. Kakue GWIbTpbl MOTYT UCIIONB30BaThCsl B HMCTOYHWKaX mwmTaHus OBM, B
pazgvonpUeMHUKAaX, B YCTPONCTBAX 3aIllUThl OT FTAPMOHUYECKUX MTOMEX ?

23. B xakoMm ciy4ae BIMSHHE DPACHpEeNCHHbIX MapaMeTpoB B JUIMHHOW JIMHUU TPU
IPOYMX PaBHBIX YCJIOBUSAX OOJbIIE: MPH YBEIMYEHUH B 2 pa3a 4yacTOTHl CUTHaJa WIHM TpU
YBEJIMUYEHUH B 2 pa3a JAJIUHbI TMHUNA?

24. Ha xoHIle JMHUU KOPOTKOE 3aMbIKaHHe. YeMy paBHbI aMIUIMTYJla M HavajbHas (asa
OTpa)KEHHOM BOJHBI B CEYEHUU HArpy3KHd, €CIM aMIUIUTYZa MaJarolieil BOIHbI B 3TOM CEYEHUU
paBHa 5 B, a HavanbHas ¢a3za paBHA HYJIO?

25. I'me OGonbire Moaysb Kod(huIMEeHTa OTpaKEHUS B JIMHUU C TOTEPSIMHU: B CEUCHUH
Harpy3KH WA Ha BXOJ€ IUHUU?



26. OtpaxxeHHast BOJTHA B3aUMOJICHCTBYET C TPEThEH YaCcThIO MaIarOIICii BOJHBI B IMHUU C
MajJblMM IIOTEPSMHM C PE3UCTUBHOM Harpys3koi. HapucoBare pacnpeneneHue amInuTyabl
HaIpsKEHUsI CMELIaHHOM BOJIHBI BJoJb TuHUU. Paccuntars KCB u KBB.

27. BonHOBOE COPOTUBIICHUE JIMHUM CBS3H B KOMITbIOTEpHOH ceTd paBHO 100 OM (BuTas
napa). HaliTu mMakcMMaJlbHO MU MHUHMMAaJIbHO BO3MOXKHbBIE AMILIUTY/bl HApsSKEHUS BOJHBI B
ceyeHuH Harpysku c conportuBieHrueM 300 Om (Ha BXoje pabodeil CTaHIHMH), €CIIU aMIUTUTY/a
HANpsDKEHUs. Ha BXOJIe JIMHUM (Ha BbIXOJe cepBepa) paBHa 10 B. [lng mpocToThl moTepsMu B
JIUHUY TIpeHEOpeYb.

28. [louemy cyMMa KOMIUIEKCHBIX cOCTaBIAOIIUX psaa Dypbe naer B pe3yibTare
BEILIECTBEHHBIN CUTHAI?

29. JlokaxxuTe, YTO CHEKTpaslbHAas IUIOTHOCTh CHUTHAJa Ha OTPHUIATENIBHBIX YacTOTax
KOMIUIEKCHO COTIpSKEHA C €€ 3HAaUEHUSIMHU Ha MOJI0KUTEJIbHBIX YacTOTaXx.

30. Kak uckaxarorcs npsimoyroibHble ummyibesl B @HY, 8 ®BY u B [1D? TlosicHure,
UCIIOJIb3YSl CHEKTpalbHbIE IPEACTABICHUS, NMPUUMHY U XapaKTep HCKAKEHUM KOPOTKUX IO
JUIUTENIbHOCTH UMITyJIbcoB B DHY ¢ ¢pukcupoBaHHON rpaHUYHOM YaCTOTOM.

31. O0bsicHUTE NPUYMHY TOSBJICHUS MOMEX B paboTe MEPEHOCHOro paJUONpPUEMHHUKA,
ecJIi ero OJIM3KO PacMloiOXKUTh OT KoMIbloTepa. Kak M3MEHHTCS ypOBEHb ITHX TMOMEX, eCIH
IIPUEMHHUK MEPEKIIOYUTh Ha 00JIee BHICOKOYACTOTHBIN Tuana3zoH?

32. Kakue tpeOoBaHMS TPEIBSBISIOTCS K TI0JOCE TMPOIYCKAHHUS CUCTEMBI CBSI3H,
UCIOJIB3YIOLIEH MMITyJbCHbIE cUTHaibI? JlocTaTouHO 7, Hampumep, Ui Iepeaaydu
IPSIMOYTOJIBHBIX HMITYJIbCOB C 4acToToi ciemoBanus 10 MI'm umeTs mosnocy MpomycKaHus
KaHaJja CBsI3H, paBHY!0 TeM ke 10 MI'p?

33. YuutbiBasi OAHOCTOPOHHIOIO MPOBOAMMOCTb IMO/A, HApHCYiTe rpaduK TOKa depes
JMOJI TIPY T0J1a4€ Ha HErO0 TapMOHUYECKOTO HANPSDKEHUS ¢ aMIIUTyou 1 B.

34. Kak Bnuser ToimuHa O6a3bl OUIOJISIPHOIO TPaH3MCTOpAa HA €ro YCHINTENbHBIE
cBoiictBa? [loueMy J1Ba oCI€10BAaTENBHO COEANHEHHBIX AM0a, UMES IIOXO0XKYIO C TPaH3UCTOPOM
CTPYKTYPY, HE MO3BOJIAIOT MOJIYYUTh YCUJIEHUE MOILTHOCTH?

35. Hapucyiite cxemy OB ¢ WHBEpCHBIM BKIIOYEHHEM OHWIOJSPHOTO TPAaH3UCTOPA.
[TosicuuTe mpoLecchl, IPOUCXOISIINE B ITON CXEME.

36. OOBSICHATE OTIINYHE TPOILIECCOB YIIPABICHHUS TOKOM CTOKA B ITOJIEBBIX TPAH3UCTOPAX C
P-NIepexosoM U B TPAH3UCTOPAX C U30JIMPOBAHHBIM 3aTBOPOM.

37. Ilepeuncnute Bce pa3HOBUAHOCTH OUMOJISIPHBIX M TIOJIEBBIX TPaH3UCTOPOB. [IpuBeaure
UX yCJIOBHbIE 0003HAUECHHS.

38. UeM BOJIbT-aMII€pHbIE XapAaKTEPUCTHUKU OUMOJSAPHOTO TPAH3UCTOpA OTIMYAIOTCS OT
BOJIT-aMIEPHBIX XapaKTEPUCTHUK MOJIEBOr0 TpaH3UucTopa?

39. CpaBHUTE YKBUBAICHTHBIE CXEMbI OHMITOJISIPHBIX M MOJIEBBIX TPAH3UCTOPOB. B yem mx
CXOJICTBO W paznnuue?

40. Bo ckompKO pa3 HAIO YBEIHYUTH COMPOTHBICHHE HArpy3Kd, YTOOBI TOJIYYHTH
JBYKpaTHOE yBelanueHue kodp¢uipenta ycuienus B kackagax O9 u Ob? Uem orpannunBaercs
BEJIMYMHA CONIPOTUBIICHUS HArPy3KH B 3TUX YCUIUTEIAX?

41. Kakoit u3 ycwmuteneit: OO, Ob wmm OK, morpebnser OoT HCTOYHHMKA CHUTHANA
MHMHHMAaJIbHBIN TOK, 2 KAKOM — MAKCUMAaIbHBIHN ?

42. Vicnonb3ysl SKBUBAJICHTHYIO cxeMy ycwmmtens OO B 001acTH CpeIHUX YacToT,
HapuCyiTe SKBUBAJCHTHYIO CXEMy OJTOr0 YCWJIMTENs B 00jJacTM HHM3KUX uacToT. Kaxkue
KOHJICHCATOPhI HY>KHO Y4ECTh B 3TOH cxeme?



43. Kakoli U3 IBYX YCHUJIMTENICH: PE3UCTUBHBIN UM PE30HAHCHBIN, HY)KHO HCIIOJI30BaTh
JUIsl YCUJIEHHS PEYEBOI0 CUTHaja, a KaKOW — JJIsl YCUJIEHUS] CUTHAJIAa TEJIEBU3MOHHON CTaHLMU?
Uro ciayuuTes, ecau BEIOOp ycuiuTenst OyaeT caenad OmuO0YHo?

44. Tlepeuncnure BUAbI BHEIIHEH 00paTHOU CBsA3M B ycunutensax. Kakas oOparHas cBs3b
Ha3bIBACTCS TOJOKUTEIbHON, a Kakas oTpuuarenbHoi? CylecTBYIOT JM OOpaTHBIE CBS3H,
KOTOPbIE HE OKa3bIBAIOT BIUAHUS HAa KO3()PULMEHT yCUIeHNs yCcuinuTens?

45. Hcnonb3ysl cxemMy OIEpallMOHHOIO YCHUJIMTENS, HA30BUTE BCE NPHMEHSEMbIE B HEM
Kackazapl. Ha xakoi Bxoa ycunurens ynoOHO NoAaBaTh HanpspkeHue nosoxurenbHoi OC, a Ha
Kakou — HanpspkeHue otpunatensHorn OC? Kakol kackaa mo3BOJISET MOTYyYHUTh ABa Bxoja OY?

46. HapucyiiTe cxeMmy 4eThIPEXKBaJAPAHTHOTO aHAIOTOBOTO NEPEMHOXKHTENSI CUTHAJIOB.

47. MOHO 11 B YMHOXHTEJIE YACTOThI HA TPAH3UCTOPE MOIYUUTh YMHOKEHUE YACTOTHI B
2,5 paza?

48. KakuMu cBOICTBaMH O0JIAAAIOT JIOTIOJIHUTENFHBIE MPOAYKTHI, BO3HUKAIOIINUE IPH
BO3JCUCTBUM TapMOHMYECKOTrO0 CHTHaJla HA HEJIMHEHHYI0 M MapaMeTpUyecKyro Ienu?
[IponeMoHCTpUpYHTE  BO3HMKHOBEHHE TaKUX IPOJYKTOB Ha  BBIXOJE aHAJIOTOBOIO
HEPEMHOXKHUTEIIS.

49. Kakue npoayKThl HEJIMHEHHOro npeodpa3oBaHus BO3HUKAIOT IPU BO3IEHCTBUU JABYX
rapMOHMK Ha HEJIMHEHHBIN WU ITapaMEeTPUUECKHI 2JIeMeHT? Y KaKuTe BCe cllydau, KOr/ia OJHa u3
KOMOMHAIIMOHHBIX TAPMOHUK OyJI€T UMETh HYJIEBYIO YacTOTY.

50. HapucyiiTe crieKTpaibHYIO JHarpamMMmy, HILTIOCTPUPYIOIIYIO padoTy mpeodpa3zoBaTelis
4acTOThI Ha TAPMOHUKAaX TeTepoInHa U peoOpa3oBarTess 4acTOThl BBEPX.

51. N300pa3zure cxeMy aMIUIMTYJHOTO MOAYJISATOpa Ha aHaJOrOBOM IEpEMHOXKHTEINE,
1I0/1aBasl Ha €ro INEpBBI BXOJ HECYIIYH0, & Ha BTOPOM BXOJ FapMOHMYECKHH MOIYJIHUPYIOLIUI
CUTH&JI U JONOJHHUTENIbHOE IMOCTOSHHOE HampspkeHue. [lomyuute (Gopmyny aias BBIXOAHOTO
AM-curHana. B kakom cirydae B cXxeMe BO3HUKAET EPEMOAYIISILIMS?

52. MoxHO 1M JUIs JIeTeKTHpoBaHUs AM-CUTHAIOB HMCIIONB30BaTh TpaH3ucTOpbl? Kak
HEJIMHEWHBIN yCHUIIUTENb IPEBPATUTH B aMIUIMTYAHBIN 1€TEKTOp?

53. JIns  camoBO30YXIeHHsS aBTOT€HepaTropa Hamuyue mnojoxurensHon OC  —
Heo0XouMoe, HO HelocTaTouHoe ycinoBue. [Ipu kakoMm ko3 duirienTe ycuiaeHus: yCUInuTeNns u
npu kakoM ko3¢ dunnente [1OC Bo3HuKaeT caMoBo30yxkaeHrne? KakoBbl Ipu 3TOM J10JKHBI OBITh
¢a3oBbIe CABUTH, BHOCUMBIE ycuiuTeneM u nenbo OC?

54. 3aueM B aBTOreHEpaToOpax IOCIIEe CaMOBO30YKIEHHsS HCIIOJB3YyeTCs OTpHUIlaTelIbHas
HenuHeHass OC uiau HenMHEeWHBIH pexuMm paboTel? Ilpu kakoM Kod(pQHUIMEHTEe YCHUIEHUS
YCUJIUTENS] B aBTOTCHEPATOPE YCTaHABIMBAETCS CTAlMOHAPHBIN pexuM padboTsl? Uem ycioBus
CTAIlMOHAPHOCTHU OTJIMYAIOTCS OT YCIOBUI CaMOBO30YKICHHUS?

55. CpaauBas cxembl anementa TTJI m KMJIII mormueckoro sjieMeHTa, HA30BUTE
IPUYMHBL, 1O KOTOPHIM B MHKpPOIpPOIECCOpPaX HCIHOJB3YIOTCS JJIEMEHThl Ha TOJEBBIX
TpaH3UCTOpaXx.

56. Hapucyiite cxemsl nemunppatopoB, UMEIOIIKUX OJAMH BXOJ] U JIBa BBIXO/1A, @ TAKKE TPU
BXOJIa M 8 BBIXOJIOB.

57. CocraBbTe cxeMy mudpaTopa ¢ 4 BXoAaMU U 2 BBIXOJaMH.

58. IlocTpoiiTe cxemy AeMyJIbTHILIEKCOpa C ABYMS BBIXOJAMHU.

59. Ucnons3ys moycyMMaTop W TOJIHBIA CyMMAaTop, HAPUCYHUTE CXeMy TpeXpa3psiIHOTO
JBOMYHOTO CyMMaropa, Ipearojaras, 4To OT BHEIIHUX YCTPOMCTB CHTHAJIbl INEpeHoca He
HOCTYIALOT.

60. HapucyiiTe BpeMeHHbIE TuarpaMMbl YCTAaHOBKH CHHXPOHHOTO D-Tpurrepa B HyJieBoe 1
€IMHUYHOE COCTOSIHHUS.



61. Ucmonszys omement W-HE, Hapucyiite cxemy D-tpurrepa co cratuueckoun
CUHXPOHHU3ALHUEN.

62. [TocTpoiiTe cXxeMy YEeTBIPEXpa3psAAHOIO CYMMHUPYIOLIETO JBOMYHOTO CYETYHKA C
MOJ1yJIEM, PaBHbIM 12.

63. Hapucyiite cxeMmy Tpexpa3psIHOrO BBIUMTAIOIIETO CUETYMKA C MOKA3aHHUSIMH,
U3MEHSIOIMMHUCS OT 7 10 2.

64. O0BsICHUTE BO3HUKAIOUIUH MPU MPOCMOTpe KUHODUIEMOB 3 (HEKT BpallieHus Kojieca B
00paTHYI0 CTOPOHY (WJIM OCTAaHOBKM BpAIleHMs) MPHU JBUKEHUU aBTOMOOWIIS, €Cld M3BECTHA
4acTOTa CMEHBI KaJpOB MPU CHEMKE.

65. Kak MOXHO yMEHBIINUTH ITyM KBaHTOBaHMS P MPOrpaMMHON peanu3anuu Ha DBM
u¢poBoi 00pabOTKU CUTHATIOB?

66. Paccunraiite cpeqHeKBaipaTUYHOE 3HAUCHHE IITyMa KBAHTOBAHUS B JIECSITUPA3PITHOM
AIII, ecnu stor ALl mpeoOpa3oBeiBaeT Hampsikenue B quarnasone oT 0 1o UMAKC = 10 B.
BaxxupiM mapameTrpoM HU(POBBIX CHUCTEM BOCIPOU3BEACHUS 3BYKa SBIACTCS JAMHAMUYECKUUN
JMana3oH, paccunthiBaeMblil 1o popmyiie D = 201g(Ul/o), U/l — MakcHManbHOE JEHCTBYIOIINE
3HaueHue TrapMoHuyeckoro curHaia, paBHoe 0,707(UMAKC/2), ¢ — cpeaHekBagpaTuyHOE
3HAaYeHHUE IIyMa KBaHTOBaHMS. J[7s BBHICOKOKAYECTBEHHBIX LH(PPOBBIX CHUCTEM JUHAMUYECKUUN
muana3oH D He nomwkeH ObiTh Xyxke 86 nb. OtBeuaer nu paccmarpuBaeMbiii ALl stum
TpeOoBaHUAM?

67. Kak n3mensrcs xapakrepuctuku napamiensHoro AL mpu monave onopHbIX ypoBHEH
Ha HEMHBepTUpYrolue Bxoasl OY?

68. M300pa3ute BbIXOAHOM curHan TpexpaspsaHoro LIATIL ecau Ha ero BX0/AbI MOCTYNAIOT
OT TPEXPa3psAHOTO ABOMYHOIO CUETUMKA BO3pacTarolye (0T HyJisl) 3HaYeHUs JBOUYHBIX KOJIOB.
Yemy OyneT paBeH HEpUOJI BBIXOJHOTO CUTHajda, eciu Koabl Ha Bxoae LIAIl msmenstores c
gactoroi 10 k['u?

69. Kakum O6yzaet curnan Ha Beixoze udposoro ®HY nepBoro nopsjika, iy Ha €ro BXo/
ommnboyHOo, Hapymiasi ycioBus KoTenpHUKOBa, MOJAaTh TAPMOHUYECKUN CUTHAJI C 4YacTOTOMN
OoJbIIe, YeM IMOJIOBMHA YacTOThI auckperusauuu? Hapucyiite rpaduk BXOAHOTO M BBIXOJHOTO
CUTHAJIOB.

70. U3o6pasute cxemy ®HY, BemonaerHoro Ha ocHoe JAII® u OAIID. MoxHO U ¢
MIOMOUIBIO ATOM CXEMBI PEAJIN30BATh UCAIBHYIO IPAMOYTroibHy0 AUX?



7. OueHoYHbIE CPeCTBA /1JIsl IPOBeIeHUs MPOMEKYTOYHOM aTTeCTAIMU:

HpOMe)KYTO‘IHaH arTeCTalud UMCCT LICJIBIO OIMPCACIIUTE CTCIICHD JOCTHIKCHUA

3aIJIaHUPOBAHHBIX PE3yIbTATOB O0YUEHUS MO JUCIUILTUHE (MOAYIIIO) 32 ONPEIEICHHbIIN Mepuo

o0ydeHus (ceMecTp) U MOKET IPOBOAUTHCS B (popme 3aueTa, 3a4eTa ¢ OIEHKOH, dJK3aMeHa,
3aIIUTHI KYPCOBOTO MpoeKTa (paboThI).

JIaHHBIN pa3Aen COCTOUT UX JBYX ITYHKTOB:

a) [Inanupyemsle pe3yabTaTbl 00y4eHUs U OLIEHOYHBIE CPE/ICTBA JUIsl IPOBEACHUS
IIPOMEKYTOYHOM aTTECTALUU.
0) Iopsinok nmpoBeaeHMsI IPOMEKYTOUHOM aTTeCcTalllK, II0KA3aTelNd U KPUTEPUU

OLICHUBAaHNA.

a) HJIaHI/IpyeMLIe pe3yJbTaThbl oﬁyqenml U OICHOYHBIC CpeaAcCTBA NJIHA
NMPOBEACHUSA HpOMe)l(yTO‘{HOﬁ aTrrecramum:

Ko xommereHImm

Nupukatop AoCTHXKEHUSA
KOMIIETEHIINU

OneHouHbIE CpeCTBA

OIIK-4: CriocoOeH aHaIM3UPOBATh (DH3MYECCKYIO CYIIHOCTD SIBJICHUM M IIPOIECCOB, JICIKAIIMX
B OCHOBE (YHKIHOHHPOBAHUS MHMKPOIJICKTPOHHOM TEXHHMKH, IPUMEHATH OCHOBHBIE
(bu3MYEeCKrEe 3aKOHBI U MOJEIIHN JUIsSl pelICHUs 3a1a4 Ipo(heCCHOHAIBLHOM AEITEIBHOCTH,

OIIK-4.1:

Amnanusupyert
(bU3UYeCKyI0  CYITHOCTH
SIBJIEHUM W MPOLIECCOB

—UYmo  myscho  obecneuumsv  npu
NOOKIIOYEHUU K JIUHUU CEA3U, YmOoObl 6Csl
SHepeus  UHQDOPMAYUOHHO20 — CUSHANA
cmana nocmynams 8 NOOKIOUEeHHOe
yempoucmeo?

— Kax  nazwiearomes Z-, Y-, H-
napamempusl yemvipexnoniocnuxa? Kak
onpeoenums 3mu napamempul, UCHONb3)sL
MemoObl  KOPOMKO020 — 3AMbIKAHUA U
xonocmoeo xooa?

— Kax  usmepume AYX u DOYX
YembIpexnoalOCHUKA 8 J1abopamopuu ¢
UCNOJIb308aAHUEM MUnoewblx
usmMepumenbHbix npubopos?

—Ilpu  kaxux  yclnosusx  6X00HOe
conpomuenenue YUemvlpexnoatOCHUKA
PAasHo OMHOULEHUIO BbIXOOHO020
HAanpsidiceHusl K 8bIXOOHOMY MOKY?

— Ucnonwvzyss  uacmommuvle  ceoucmea
KOHOeHcamopa u Kamywxu
UHOYKMUBHOCIU,  0OBACHUMb  pabomy
OHY T-muna.

— Kakue Gunrompul moz2ym
UCNONIBL308AMBCA 8 UCTNOYHUKAX NUMAHUSL
IBM, 8 PpaouonpuemMHuKaXx, 8
yempouicmeax 3awumaol om

2apMoHUYecKux nomex?

— [0e Oonvwe mooynv Kosp@uyuenma
ompaoiceHuss 6 JUHUU C NOMepAMU: 6
ceueHuy Hazpy3Ku Ul Ha 6xooe TUHUuu?

— Kax  uckasxcaromes  npamoy20nvHule
umnynocol 8 OHY, ¢ ®BY u 6 1[ID?
lloacnume, ucnonv3ys cnekmpanbHvie
npeocmasietus, NpUduHy U _xapakmep




Kox xommerenniun

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIHU

O1ieHOYHBIE CPENCTBA

UCKAdHCEHULl KOPOMKUX NO OIUMENbHOCU
umnyibcoe 6 ©®HY ¢ purcuposanno
2PAHUYHOU YACMOMOLL.

— ObvsacHume npUYUHy NOAGIEHUs NOMEX
6 pabome nepeHoCcHO20 paouonpUemMHUKd,
eciu e2o0 OIU3KO pacnonodcums  Oom
komnviomepa. Kax usmenumcs yposeHw
9MUx nomex, ecnu NpUEeMHUK
nepeknoyUmy Ha bonee
8bICOKOYACTMOMHBIL OUANA30H?

— Karxoii uz ycunumenei: O3, Ob unu OK,
nompeobasem om UCMOYHUKA CUSHANA
MUHUMANbHBIU ~ MOK, a4  Kakou  —
MAKCUMAnbHulU?

— Ilepeuucaume 8UObL gHeuHell
obpamuol ceazu 6 ycunumensx. Kaxas
obpammas C6s3b Ha3vleaemcs
NONOAHCUMENLHOU, a Kakas
ompuyamenvrou?  Cywecmsyrom  1u
obpammbie ces3, Komopwvle  He
0Ka3b18aAOM GIUAHUA HA KOIDDUyuenm
yeunenus ycunumens?

— Kax  MoocHO — yMeHbwums — wym
K8AHMOBAHUS npu NpPOSPAMMHOU
peanuzayuu  na  IBM  yughposoii
obpabomku cuenanos?

OIlK-4.2

[Ipumensier  OCHOBHBIE
(bu3HYEeCKHue 3aKOHBI IS
pereHus 3a/1a4
npodeccuoHaNbHOMI
JIeSATeTbHOCTH

— Hokaoicume, umo cpeoHssi MOuWHOCM®,
nompeobnsemas Yuacmkom yenu,
cooepoicawyelt pe3ucmopbl,
KOHOEHCamopuvl U KAmyWKU He ModHcem
ObIMb OMPUYAMENLHOU.

— Haiioume wuanpsoiceHue Ha Kamyuixe,
eciu MoK uepe3 Hee o3pacmaem ¢
meueHueM 8pemenu no TUHEHOM) 3AKOH)
(no 9KCNOHEHYUATLHOMY 3aKOHY,
K8aOpamuuHo).

— Ha xonye nunuu kopomxkoe 3amvikanue.
Yemy paeuvi amniumyoa u HAYATbHAS
Gaza ompadxcenHol B0IHLI 8 CeyeHUU
Ha2py3Ku, eciu amniumyoa naoaroweu
B0JIHbI 8 2MOM cedeHuu pasHa 5 B, a
HauanvHas gasza pasna Hyno?

— Ompasicennas 60/IHA
83aumooeticmgyem ¢ mpembvell 4acmbvio
naoaiowjeli 60JHbl 8 JUHUU C MATbIMU
nomepsamMu ¢ pe3UCMUBHOU HA2PY3KOU.
Hapucosams pacnpedenenue amniumyosi
HAanpssiCeHusi CMeUlaHHOU B0JIHbL B80O0JIb
aunuu. Paccuumamv KCB u KbB.

— Bonnogoe conpomuenenue aunuu cea3u
6 kKomnvromeprou cemu pasho 100 Om
(eumas napa). Hatimu maxcumanvno u
MUHUMATILHO — B03MOJICHbIE  AMNIUMYObL
HANPAACEHUS BONIHbL 8 CeYEHUU HACPY3KU C
conpomuenenuem 300 Om (na 6xo0e
pabouell  cmanyuu), eciu  amnaumyod




Kox xommerenniun

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIHU

O1ieHOYHBIE CPENCTBA

Hanpsdjcenus Ha 6xooe JUHUU (Ha 8bixooe
cepgepa) pasua 10 B. J[na npocmombi
nomepsamu 6 TUHUU npeHedpeys.

— Bo cKkonbko pas Haoo yeenuuumo
conpomuenenue Hazpy3Ku, umoowl
noAyYums  O08YKpamuoe  yeeiuueHue
Koaghuyuenma ycunenus 6 xackaoax O3
u Ob? Yem oepanuuusaemcs eenruyuna
CONpOmMuGNienuss  HA2py3Ku 6  9Mux
yeunumensx?

— Cocmagvme cxemy wugpamopa c 4
exooamu u 2 8blxo0amu.

— Ilocmpotime cxemy O0eMy1bmuniekcopa
€ 08YMS1 BbIXOOAMU.

— Ucnonw3ys nonycymmamop u NOJHbGIU

cymmamop, Hapucytime cxemy
MpexpaspsaoH020 080UUHO20 CYMMamopa,
npeononazas, — 4mo — Om  GHEWHUX

YCmMpOoUCme  CUSHANbl  NepeHoca  He
HOCMYRAom.

OIIK-4.3

AHanu3upyer  MpoIecChl
JeKAITIX B OCHOBE
(YyHKIIMOHUPOBAHUS
MHKPOIJIEKTPOHHOMN
TEXHUKHU

— Kakx uzmepumu y31060e uanpsicerue?
Kax uzmepumov xoumypuoiti mox 6
cnoxcHol  yenu? Bceeoa au moocHO
usmMepums KOHMYPHbIUL MOK 6 yenu?

— Ilouemy ons cvema ungopmayuu c
yuacmka yenu y0ooHee ucnoib306amy
80IbIMMeEmpbl, A He amnepmempsi?

— Hanpsiocenue om bamapeu
nocmosHHo20 moka nooaemcs Ha ©OHY,
®BY, II® u 3®. Ha ewvixodax raxux
Gdunbmpos 6yoem copemv UHOUKAMOPHAS
Jamnoyka?

— Kakue Gunompol moz2ym
UCNONIBL308AMBCA 8 UCTIOYHUKAX NUMAHUSL
IBM, 8 PpaouonpuemMHuKaXx, 8
yempoticmeax 3awumaol om
2apMoHUyecKux nomex?

-B Kakom cnyuae GAUAHUE

pacnpeoeneHHbIX napamempos 8 OJUHHOU
JUHUU NPU  NPOYUX PABHBIX YCIOBUAX
oonvwe: npu yeeruuenuu 6 2 pasa
4aACMomyl CUSHANA UU NPU YEETUUEHUU 8
2 paza Onumnsl AuHUU?

— Kakue mpebosanus npeovasisaomcs K
nonoce NpPONYCKAHUSA CUCEMbl CEs3U,
uUcnonvsyrowel UMNYJIbCHble CUSHATbL?
Hocmamouno  au,  Hanpumep,  0aa
nepeoavu NpAMOY20JbHbIX UMNYIbCO8 C
yacmomoti credosanus 10 MI'y umemo
NONOCY  NPONYCKAHUSL KAHANA — CBA3U,
pasHyto mem dce 10 MI'y?

— Kakou u3 08yxX  ycunumeneu:
Pe3UCMUBHBIN UTU PE3OHAHCHBIU, HYICHO
UCNOBL3068aMb O/ YCUNEHUSl Peuesoco
CUSHaNA, A KaKoU — O/l YCUTIeHUs. CUSHANA




Kox xommerenniun

O1ieHOYHBIE CPENCTBA
NHaukaTop AOCTHIKEHUS

KOMIICTCHII UM

menesu3UOHHOU cmanyuu? Ymo
cyuumcsl, eciu 8bloop ycunumens 6yoem
coenan oumubo4Ho?

— Cpasnueasa cxemwvr 21emenma 1T/ u
KMJIII nocuueckoeo anemenma, Ha308ume
NPUYUHDL, no KOMopbim 8
MUKpPOnpoyeccopax UCNONIL3YIOMCAL
97eMeHmMbl HA NOJEGbIX MPAHIUCTOPAX.

— Hapucyiime 6pemeHnubie Ouazpammol
VCMAHOBKU CUHXpOHHO20 D-mpuceepa 6
Hyie80€e U eOUHUYHOEe COCMOSTHU.

— Ucnonwzys snemenm U-HE, napucyume
cxemy D-mpuzeepa co cmamuueckot
CUHXPOHU3AYUEll.

06) Ilopsimox mIpoBeACHUS MPOMEKYTOUHOM aTTECTallMW, IIOKa3aTeid U KPUTEPUHU

OLICHUBAHUHA:

HpOMe)KYTOIIHaFI arrecranus 1mo JUCHUIIJIINHE «BHCKTpOHI/IKa N CXEMOTCXHHKA» BKIHOYACT

TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAOIINC OLICHUTL YPOBCHb YCBOCHU A 06y‘laIOH_II/IMI/ICH 3HaHI/II71, n

MMPAaKTUYCCKUC 3adaHusd, BbIABIIAIOIIHUC CTCIICHDb CCI)OpMHpOBaHHOCTI/I YMGHI/Iﬁ u BJ'IaI[eHPIfI.

HpOMe)KYTO‘lHaH arrecranust 1o pe3yjibTaTaM O6y‘leHI/I$I o MnepBoMy pasjacilty AUCHUIIINHBI

npoBoauTcs B hopme 3auéta (11.4); MPOMEKYTOUHAST aTTECTAIMS M0 Pe3yJIbTaTaM OOYYEHHUs 110
BTOPOMY pa3fieity JUCIUIUIMHBI MPOBOAUTCS B hopMe dk3aMeHa (11.4).
[Tokazarenu v KpUTEPHUU OIICHUBAHUS 3a4ETa!

Ha OIIEHKY «3a4TE€HO» — 00ydYaroIuics JEMOHCTPUPYET BBICOKMM WM CpeaHMI
YpOBEHb C(OPMHUPOBAHHOCTH KOMITETEHLIMI: OCHOBHBIE 3HAHMSI, YMEHHs OCBOEHBI,
HO JOIMYCKAarOTCsA HCE3HAYUTCIbHBIC 0HII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUSA IIPU
AHAIIUTUYCCKUX OICpaiuiax, ICPECHOCE 3HAaHUH U YMCHI/II\/’I Ha HOBBIC, HCCTAHAAPTHBIC
CUTyaluH.

Ha OLIEHKY «HE 3aYTeHO» — 0Oydaroluiics AeMOHCTpUpYET 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepuaia, JOMYCKaeT CYIIECTBEHHbIE OUIMOKH, HE MOXET
IMMOKa3aTb MHTCJUICKTYAJIbHbIC HABBIKKW PCIICHUA ITPOCTHIX 3a71a4.

DK3aMeH 1O JTaHHOW TUCIUILIMHE MPOBOJUTCA B YCTHOU (popMe MO 3IK3aMEHAIMOHHBIM

OumsietaM, KaXIbld M3 KOTOPBIX BKJIIOYAeT 2 TEOPETHMUYECKHUX BOIMPOCAa U OJHO IPAKTHUECKOE

3a7aHue.

ITokazaTenu u KPpUTCPpUH OLICHHUBAHUA DK3aMCHaA:

Ha OIICHKY «OTIIMYHO» (5 0amioB) — 0OydYarImUNCS JEMOHCTPUPYET BBICOKHIMA
ypOBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CHCTEMaTH4YeCKoe U
rIy0oOKoe 3HaHWe y4eOHOro MaTepuana, CBOOOJHO BBIMONHSAET MPAKTUYSCKUE
3a/laHus, CBOOOHO ONEPHUPYET 3HAHUSMHU, YMEHHUSIMH, IPUMEHSET UX B CUTYaIUsIX
MOBBIIIEHHON CIIOKHOCTH.

Ha OIICHKY «Xopotoy (4 6auia) — 00yJaroniuiicss IeMOHCTPUPYET CPETHUMA YPOBEHb
C(I)OpMI/IpOBaHHOCTI/I KOMHGTCHHHﬁI OCHOBHBIC 3HAaHHsA, YMCHUA OCBOCHBI, HO
JAOIIYCKAarOTCA HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPpyAHCHU A npu
AHAIIUTUYCCKUX OICpaludax, ICPCHOCE 3HAHUU U yMeHI/Iﬁ Ha HOBBLIC, HCCTAHAAPTHLIC
CHUTYAIIHH.

Ha OLICHKY «YIOBJICTBOPUTEIHHO» (3 Oamna) — oOydaromuics JEMOHCTPUPYET
MOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIMI: B XOJ€ KOHTPOJIBHBIX



MEpONPUATHIA TOITYCKAIOTCs OLIMOKH, TPOSBIISETCS OTCYTCTBUE OT/IEIbHbIX 3HAHUH,
YMEHUH, HAaBBIKOB, OOYYAIOIIMICS HUCHBITHIBACT 3HAYUTEIbHBIC 3aTPYTHEHUS NPU
OIIEpUPOBAHNU 3HAHUSMHU U YMEHUSMU MPU UX [IEPEHOCE HA HOBBIE CUTYALIUU.

Ha OIICHKY «HEYJOBIETBOPHUTEIBbHO» (2 Oamna) — oOydarommiics AeMOHCTPUPYET
3Hanusi He Oonee 20% TEOPETHUECKOro MaTrepuana, JAOMYCKAaeT CYLIeCTBEHHBIC
OLIMOKH, HE MOXKET MOKa3aTh HHTEJUICKTYalbHbIC HABBIKU PEIICHUS ITPOCTHIX 3aj1ad.
Ha OIICHKY «HEYJIOBJIETBOpHUTEIHHOY (1 0ain) — 00yJaromuiicss He MOXET IMOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEICHHS M OOBSCHEHUS WH(POpPMAIMU, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYaJbHbIE HABBIKU PELICHUS POCTHIX 3a]1a4.



