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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBMU C TPEBOBAHUAMMU ®EJEPAJIBHOT'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJAPTA BBICIIIEI'O OBPA3OBAHUSA (®I'OC BO)

11.05.01 Paguo3/1eKTPOHHBIE CUCTEMbI M KOMILIEKChI

roy Habopa rpymisr: 2024

[Iporpammy cocTaBuiI:

Kacdenpa 14 PAIVNOSNTEKTPOHHBIE CUCTEMEI YITPABJIEHUA
CornukoBa Haranes BUKTOPOBHa, K.T.H., [JOLIEHT, JOLIeHT

[TporpamMmma paccMoTpeHa
Ha 3ace/jaHUU Kadepbi-pa3paboTurka
paboueii mporpammbl 14 PATUOIJTIEKTPOHHBIE CUCTEMBI YITPAB/IEHUS

3aBepytommii kKadenpoii Crpaxos C.1O., 1.1T.H., ipod.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUH BbIycKatollei Kadesapbl

N4 PAINODJIEKTPOHHBIE CUCTEMBI YITPAB/TEHUSA

3aBepytommii kKadenpoii Crpaxos C.1O., 1.1T.H., ipod.




PABOYASA ITPOI'PAMMA JUCHUITI/INHBI
IIM®POBBIE U UMITY/IbCHBIE YCTPOVICTBA

Paspensl paboueii nporpaMMsI

1. OEJIN OCBOEHUSA AVCLUITIIMHBI

2. MECTO IVCHUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)XAHUME OVCHUITIIMHBI

4. ®OPMbI KOHTPOJIA OCBOEHUA JUCLIUITJINHBI

5. YYEBHO-METOIMYECKOE 1 THO®OPMAILIMOHHOE OBECITEYUEHUE JUCHUITJINHBI
6. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUWE JUCHIUITJINHBI

IIpunoxeHus K padoueii mporpaMme JUCIMILIHHBI
e Tlpunoxenue 1. AHHOTarwMs paboueli MPOrpamMMbl

o TIpunoxenue 2. TexHOJOTUH U (DOPMBI 00yUeHHUST
e [Ipunoxenue 3. @OHABI OLIEHOYHBIX CPE/ICTB



1. HE/IX OCBOEHUA JUCLHAIIINHBI

]_IEJ'H)I-O O0CBO€HUA AWCHUIIIMHBI SAB/IAETCA Cl)OpMI/IpOBaHI/Ie c1egyroumux KOMHETEHL[Hﬁl

OIIK-2 — croco6HOCTh BBSIBIATH €CTeCTBEHHOHAyUHYH) CYINHOCTb Mpo6sieM, BO3HUKAIOIIUX B XOfie
rpodeCCUOHANBHON JeATebHOCTH, W IIPUMEHSATh COOTBETCTBYIOIIMI (DM3MKO-MaTeMaTH4yeCcKWi amnmapaTr AJIs UX
(hopmanusaiyy, aHanu3a v PUHATHS pellleHNs

OIIK-4 — criocoO6HOCTb TIPOBOZIUTE SKCITePHMEHTaTbHBIE NCC/Ie0BaHNs U BIaJieTh OCHOBHEIMH ITpHeMaMi 06paboTKu
Y TIpeJCTaB/IeHNsl SKCIIepUMeHTa/IbHbIX JaHHbIX

OITK-8 — crnoCcoOHOCTh MCII0/B30BaTh COBPEMEHHBIE TTPOrPaMMHbIE U MHCTPYMEHTabHbIe CPe/ICTBa KOMITbIOTEPHOTO
MO/IeJTUPOBAHKS [I/1s1 pellieHUs] pa3/InYHbIX UCC/Ie/j0BaTe/IbCKUX M MPogdeCCHOHANIbHBIX 3a/au

[ICK-2 — cnocobHOCTb pa3pabaTbiBaTh CTPYKTYpHBle U (YHKLMOHA/bHBIE CXeMbl PaZMO37eKTPOHHBIX CUCTEM U
KOMITJIEKCOB, a TaK)Ke TIPUHLUNNAbHbIe CXeMbl paZii03/1eKTPOHHBIX YCTPONCTB € IIpUMeHeHreM coBpeMeHHbIx CAIIP
Y TIaKeTOB TPUKJ/IaHbIX IPOTPaMm

[ICK-4 — crocobHOCTh pa3pabaTbiBaTh LM(POBBIE PafIMOTEXHMYECKHE YCTPOMCTBA Ha COBPEMEHHOH LdpOBOiM
3/1eMeHTHOH 6a3e C UCIOMb30BaHHEeM COBPEMEHHBIX MMAaKeTOB MPUKJIAJHBIX POrPaMm

[ICK-5 — crocobHOCTh BBIIOMHATH MaTeMaTU4eckoe MOJeMpoBaHie OOBEKTOB U TIIPOLIECCOB TIO THIOBBIM
MeTO/IKaM, B TOM UHCJIe C UCII0/Ib30BaHNeM CTaH/apTHBIX [1aKeTOB NPUKJIaIHbIX TPOrpaMM

IICK-6/23 — cnocoOHOCTh pelllaTh 3a/laud OMTUMH3ALMH CYIIECTBYIOIIMX W HOBBIX TEXHUUECKUX DEIIeHWNA B
YCJIOBUSIX aliPUOPHON HeoITpeZie/IeHHOCTH C IIPUMeHeHHeM TMaKeToB MPUK/IaHbIX TIPOrPaMM

DopMHUPOBaHUIO KOMITETEHLIUHN CTY>KUT AOCTKEHHE CJIeYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-2
3HAHUA:
3HaTh PU3UKO-MaTeMaTHueCKU anmapar /ijisi IpUMeHeHHs B TPoQ)e CCHOHATBLHOM e Te/TbHOCTY;
YMeHUSL:
yMeTb IIPUMeHsTh (PM3UKO-MaTeMaTHueCKHii anmapar AJis pelieHus 3a7,a4 podeccroHa bHON JlesiTe/IbHOCTH;
HABbIKU:
MMeTb HaBBIK HCII0/Ib30BaHUS (PM3MKO-MaTeMaTU4yecKoro armapara [Jisi pelleHus 3ajad HpodeccroHanbHON
JlesITeNIbHOCTH.
OIIK-4
3HAHUSA:
3HAaTb OCHOBHBIE ITPHYEMbI 06pa60TKI/I U TpeJCTaB/IeHKs SKCIIepDUMEHTa/IbHBIX JaHHBIX;
YMeHus:
yMeTb TIPOBOJUTE IKCTIepUMeHTaIbHbIe WCC/Ie/JOBaHNS;
HABbIKU:
MMeThb HaBbIK CHHTe3a paboThl LM(POBOro YCTPOHCTBA.
OIIK-8
3HAHUS:
3HaTh [IpOrpaMMHble W WHCTPYMeHTa/lbHble CpeJCTBa KOMIIbIOTEDHOIO MOZEIUPOBaHUS i 3ajay
ripodheCcCUOHANBHON JesTebHOCTH;
YMeHuUs:
yYMeTb IMPUMEHATL TMPOrpaMMHbIe U MHCTPDYMEHTaJ/IbHbIe CPEeACTBA KOMITBIOTEDHOI'O MOJAE/IMPOBAaHUA [JId 3a[a4
rpoecCOHaNBHOMN AeSTeTbHOCTH;
HABbIKU:
MMeThb HaBBbIK MOJZIeTMPOBaHUs Pa00THI UMITY/IbCHBIX U LIMGPOBLIX ycTpoicTB B CATIP.
IICK-2
3HAHUS:
3HaTh MPUHLMIT Pab0ThI (YHKIIUOHATBHBIX Y3/I0B IU(PPOBBIX YCTPOKICTB;
YMeHUSL:
yMeTb CUHTe3UpOBaTh L(poBble yCTPOMCTBA COIAaCcHO IT0CTaB/IeHHOM 3a/iaue;
HABbIKU:
HMeTh HaBBIK pa3paboTKU CTPYKTYPHBIX CXeM IM(POBHIX YCTPOICTB.
IICK-4
3HAHUSA:
3HATh MPUHLUI PabOThI LIU(PPOBLIX YCTPOMCTB U COBPEMEHHYIO 3/IeMeHTHYIO 6a3y;
YMeHus:
yMeThb pa3pabaTbiBaTh LIM(PPOBBIE PAAUOTEXHUYECKHE YCTPOMCTBA Ha COBPEMEHHOM 3/ieMeHTHOM ba3e;
HABbIKU:
UMeTh HaBbIK Pa3pabOTKU LMGPOBBIX YCTPONCTB C HWCIOb30BaHWEM COBPEMEHHBIX MAKeTOB IPUKIAJHBIX
TIporpamm.
IICK-5
3HAHUA:
3HaTh OCHOBBI MaTeMaTHueCKOT0 MO/Ie/IMPOBAHYSI 0OBEKTOB U MTPOL{ECCOB TI0 THIIOBBIM METOZHKAM;
YMeHuUs:
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YMETb BBITIOTHSATh MaTeMaThdecKoe MOJie/TMpOBaHe 00BEKTOB 1 MPOLIECCOB TI0 TUTIOBBIM METOMKAM;

HABbIKU:

MMeTb HaBBIK MareMaTU4eCKOr0 MOZe/IMpOBaHus OOBEeKTOB W TIPOLIeCCOB [0 THUIIOBBIM METOAWKAaM C
WCII0/Ib30BaHUEM CTaHJAPTHBIX MaKeTOB MPHUK/IaJHBIX TIPOrPaMM.
IICK-6/23

3HAHUS:

3HATh MOAXO0bI K pelLleHHI0 3a/lau ONTUMHK3aLUY CyIeCTBYIOLMX U HOBBIX TEXHUUECKUX PelleHUH B YC/I0BUSX
arpropHOi HeoOXOAUMOCTY;

YMeHUSL:

YMeTb UCII0/1b30BaTh [aKeThbl IPUK/IaHbIX IPOrpaMM B IIpodeCcCUOHAaNIbHOMN [1eSITeNbHOCTH;

HABbIKU:

VMMeTh HaBbIK peIlleHusl 3aflau ONTHMH3alUd CYIECTBYIOUIMX W HOBBIX TEXHHUECKUX DEIIeHWH B YCIOBHUSIX
arpuyopHOI HeoOXOAUMOCTH C TIPUMeHeHHeM TTaKeTOB TPUK/IaJHbIX POTPaMM.



2. MECTO AN CIHUIIVIMHBI B CTPYKTYPE OOII BO

Huctunmaa IIU®POBBIE 1 UMITY/IbCHBIE YCTPOVICTBA siBisieTcsl JUCLUIIMHON 06513aTe/TbHO#
yactu 6/10Ka 1 mporpaMmel MOATOTOBKY 10 HaripaBieHuro 11.05.01 PaduosneKmpoHHbie cucmembl U KOMNIEKChL.

CopepxaHre [UCLMIUIMHBI SIBAsieTCSl jorudeckum mpopopkenueMm guctyiuind: JJIEKTPOHHBIE U
MUKPOJJIEKTPOHHBIE ITPUBOPHI.

Copep>xaHue AUCLUIUIMHBIL SB/sSIeTCS OCHOBOM Ajisg ocBoeHus: aucuurimdH: MHUKPOITPOITECCOPHBIE
YCTPOUCTBA.

[TpenBapuTeIbHBIE KOMITETEHI[MH, C(HOPMHPOBAaHHbBIE Y 00yUaroIIerocs 0 Hauaaa u3yueHust AUCLUTUIAHBL:

e OIIK-1 — CriocobeH npesiCTaBUTh a/leKBaTHYIO0 COBPEMEHHOMY YPOBHIO 3HaHUI HAyYHYIO KaPTHHY MUpa Ha
OCHOBe 3HaHUS OCHOBHBIX I10JIOKEHUH, 3aKOHOB 1 METO/IOB eCTeCTBEHHbIX HayK U MaTeMaTHK!

¢ OIIK-2 — Crioco6eH BBISIB/ISITE €CTeCTBEHHOHAYUYHYIO CYITHOCTE MP00OsieM, BO3HHUKAIOIIHX B XO/le
npodeCCHOHAIBLHOM /IeATeIbHOCTH, U TIPUMEHSITh COOTBETCTBYIOIINN (PM3MKO-MaTeMaTUUeCKH armapar AJisi X
(hopmanM3aryy, aHaiu3a v NPUHATHS PeIIeHNs

¢ OIIK-4 — Criocob6eH NMpOBOAUTD IKCIIEPUMEHTAJTbHbIE UCCIeI0BAHUS U BJIa/IeTh OCHOBHBIMY ITPHEMaMH
06paboTKY U TpeJCTaB/IeHUsT IKCITIEPUMEHTA/IbHBIX JAHHBIX

¢ OIIK-6 — CriocobeH yunTbIBaTh CyILeCTBYIOLIME U TIepCIIeKTUBHBIE TEXHOIOTUM TIPOU3BOJCTBA
PaJi03/IeKTPOHHOM arraparypsl IPY BITIOHEHWH HayuHO-UCC/Ie/]0BaTeMbCKOM 1 OMBITHO-KOHCTPYKTOPCKUX
pabot



3. CTPYKTYPA U COAJEPXXKAHUE JUCIIUIIVINHbI

3.1. CopepixaHue (JUAAKTHKA) JUCLUILIHHBI

OG611jast TPYA0EMKOCTD JUCLIMIUIMHBI COCTaB/seT 5 3.e., 180 u.

KYPC

CEMECTP

HaumeHoBaHue pa3jie/ioB U
AUAKTHYECKHX eJHHHI}

BCET'O

AypuTopHBIE 3aHATHSA
B KOHTaKTHOIi hopme

BCETO
Jlekyuu
IIpakTHuyeckue

3aHATUSA

CamocrosiTeIbHast
pabora cTyaeHTOB

®dopmupyemas
KoMmeTeHuus1, %

OIIK-2

OIIK-4

OIIK-8

TICK-2

TICK-4

TICK-5

TICK-6/23

Pazpen 1. Beegenne. OCHOBHbI®
cBe/leHHs1 00 UMITY/IbCHBIX U
LM(POBEIX yCTPOICTBAX.
Vicropust pa3eutus. Obmacti
nipuMeHeHust. [TouHsiTHE O
1(POBBIX YCTPOIMCTBAX
KOMOMHALIHOHHOTO U
TI0C/Ie/i0BaTe/IbHOCTHOTO THIIA.

15

12

10

10

10

10

10

10

10

Paspen 2. OcHOBBI
HMMITy/TbCHOM TeXHMKH. 2.1
BBl IMITY/IECHBIX CUTHAJIOB.
2.2 OCcHOBHbIe ITapaMeTphl
HMMITy/IbCHBIX CUTHAJIOB. 2.3
JIuHeiiHble ycTpoicTBa
(opmupoBaHUsi UMITY/IBCOB. 2.4
OnexkTpoHHble Kmoun Ha BT u nx
cBoiicTBa. 2.5 ba3oBblii 37eMeHT
TTJI. 2.6 DneKTpoHHbIe K/IIOUYH
Ha M/IIT v ux cBoiicTea. 2.7
Basoselii anement KMOIIL.

22

10 6 4

12

10

10

10

10

10

10

10

Paspen 3. iaTerpanbHbie
noruyeckue cxemsl. 3.1 Obiue
cBefeHysi. OCHOBHbIE
napametps! UJIC. 3.2 WJIC Ha
PTJ1, ATJ1, TTJ1, 3CJ1, KMII.

22

10 6 4

12

10

10

10

10

10

10

10

Pazpen 4. PenakcanyoHHbIe
reHeparopsl. 4.1 O6ujue
CBe/IeHHsI O Pe/laKCal[MOHHBIX
reHeparopax. 4.2
ABTOKO/e6aTe/IbHbIH
My/IbTUBHOpaTOp. AHaIU3
cxeMbl. 4.3 XXgymmii
My/IsTUBHOpaTOp. AHaNMM3
CXeMBbl.

20

12

10

10

10

10

10

10

10

Paszjen 5. DeKTpoHHBIE
Tpurrepsl. 5.1 Obuye cBeeHUst
o Tpurrepax. 5.2 CKopocTb
MepeK/IH0UeHus TPUITePHbIX
cxeM. 5.3 TpeboBauust Kk
TrlapaMeTpaM YTpaB/IsFOLIUX
BO3/IeHCTBHI1 IPU MePeKTIIOYeHUH
Tpurrepos. 5.4 Tpurrepei
HeroCpe/ICTBEeHHbIMU CBSA3SMH.
5.5 Tpurrepsl co CYETHBIM
BX010M. 5.6 Tpurrepsl Ha
OTepaliOHHBIX YCUTATEeJISAX.

20

12

10

10

10

10

10

10

10

Pa3pen 6. OrpaHuuuTe M U
¢ukcarops! ypoBHsi. 6.1
JyozHele orpaHuuuTeny. 6.2
TTonsTHe O AUHAMH4YeCKOM
cMeleHuH. 6.3 CxeMbl
(hUKCATOPOB YPOBHSL.

18

12

10

10

10

10

10

10

10

Paszpen 7. OGiiue cBeeHHUs 0
nMpPOBBIX ycTpoiicTBax. 7.1
Crioco6bl Npe/iCTaB/IeHIsT
nornyeckux QyHKuuid. [TonsTue
0 Tab/MLe UCTUHHOCTH. 7.2.
BelIro/THeHHe JIOrnYecKux
onepauuii. Teopema ie Moprana.
7.3. MUHUMHU3aLust IOTHYeCKUX
¢dyskumii Metogom Keaiina. 7.4.
MUHUMM3AIs JIOTHYeCKUX
(yHKLMI € TIOMOLIBIO MeToja
Kaaiina-Mak-Knaccku. 7.5
TIonstre o kapre KapHo u Koje
T'pes. MunuMm3aLus
JIOrHuecKux QyHKIi ¢
HCII0/b30BaHKeM KapT KapHo.

12

10

10

10

10

10

10

10

Pa3zpen 8. Liudpossie
YCTPOIiCTBa KOMGHHALOHHOTO
Tumna. 8.1 ITpeo6pasosarenu
koz0B. 8.2 [Indparopsl.
[Meumdparopsl. 8.3
My/IbTUIIEKCOPBI.
[JleMyneTHTIIEKCOPEL. 8.4
IndpoBsle KoMIIapaTophl KOJIOB.
8.5 Apudmernueckue
cymmaropsl. 8.6 CuHre3
L1(POBOro yCTPOHCTBA
KOMOMHaLMOHHOTO THMa. Beibop
3/1eMeHTHOH 6asbl.

23

11 6 5

12

10

10

10

10

10

10

10

Pazpen 9. Ifugpossie
ycTpoiicTBa
M0C/Ie/{0BaTe/ILHOCTHOIO THIIA.

22

16

20

20

20

20

20

20

20
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9.1 Tpurrepsl. 9.2 Peructpsl. 9.3
CueTumKu.

Bcero 3a 5 cemecTp 180

68 51 17 112 100 100 100 100 100

100 100

Bcero no gucuuninHe 180

68 51 17 112 100 100 100 100 100

100 100

3.2. AyAMTOPHBIN IPAKTUKYM

OoneMm,
Ne Homep 1 HauMeHOBaHHe
TeMa NpaKTUYECKOr0 3aHATHSA ayz.
n/n pa3jesna JUCLUILUTHHBI
JacoB
| P2 oo Mo s e epolon oo o
WMITY/TbCHOW TeXHUKH. uem/}ll ’ PEHLHPYIOH Hen. pHpyrot
Paspen 3. MIHTerpansHele .
2 WccnenoBanre paboThl 3EKTPOHHBIX K/THOUEH U JIOTHUECKUX CXEM 4
JIOTUYeCKHe CXEMBI.
3 Paspen 4. PenakcauonHbie UccnenoBanve paboThl TPAH3UCTOPHBIX MYJBETHBUOPATOPOB 2
reHepaTopsbl.
4 Pasen 5. IneKTponHsie CxeMmbl 3/IeKTPOHHBIX TpUrrepos Ha 1eMeHTax MI-HE, MJIN-HE 2
TPUITEPBI.
Paspen 8. Lludpossie
o CuHTe3 U uccieoBaHye paboTel 3-X pa3psAHOro mpeobpasoBartesis
5 |ycrpoicTBa Kond 5
KOMOWHAI[MOHHOTO THIIA. A
Bcero 3a 5 cemectp 17
3.3. CamocTosTenbHas pabora crygenta (CPC)
Ne Homep u HaMeHoBaHue Oo0nemMm,
Copep>kaHue yueOHOT0 3aJaHus
n/n pasfesia JUCHHILTHHBI 4acoB
W3yueHne npeyCMOTPEHHBIX MTPOrpaMMOii JUaKTHUYeCKUX
1 |Pa3spen 1. BeeneHue. eVHULL pa3zena 1 ¢ Ucrosib30BaHWeM PeKOMeHTyeMoit 12
JIUTEepaTyphbl
Pasen 2. OCHOBBI HMITY/TbCHOM W3yueHue nipelyCMOTPEHHBIX ITPOrPaMMOi AM/IAKTHYECKIX
2 eJJMHUL] pa3ziesia 2 C UCI0J/Ib30BaHUEM PeKOMeH/lyeMOU 12
TEeXHUKHU.
JIUTEepaTyphl
Pasgen 3. ViHTerpanmHbre W3yueHune npelyCMOTPEHHBIX TPOrPaMMOM AMIAKTHUECKIX
3 eIMHUL] pa3zesna 3 C UCI0Ib30BaHUeM PeKOMeHlyeMOout 12
JIOTUYECKHe CXEMBI.
JIUTePAaTypbI
Pasjien 4. PenakcaioHHbie N3yueHue npesyCMOTPEHHBIX MTPOrpamMMOii /MAKTHUECKIX
4 euHUL] pa3zesa 4 C UCIO0JIb30BaHUEM DEKOMeHlyeMOu 12
reHeparopsl.
JIUTepaTypbl
Pasen 5. DNeKTPOHHBIE W3yueHue ripe/lyCMOTPEHHBIX ITPOrpPaMMOit AMAAKTHYECKUX
5 e[IMHUL]| pa3zesia 5 C UCIO0JIb30BaHUEM DeKOMeH/lyeMOU 12
TPUTTEPHI.
JIUTEepaTyphl
Pasen 6. OrpaHyauTe I 1 W3yueHue nipelyCMOTPEHHBIX ITPOrPaMMOM AMIAKTHYECKIX
6 eIMHUL] pa3zesa 6 C UCI0/Ib30BaHHeM PeKOMeHlyeMOou 12
(hvKCcaToOpBI yPOBHSL.
JIUTEepaTyphl
Paszien 7. OBLe CBeNieHNs 0 V3ydeHure npejyCMOTPEHHBIX IIPOrPaMMOM AM/IAKTHUECKIX
7 . e/INHUL pasziesa 7 ¢ UCI0Ib30BaHUeM PeKOMeHlyeMOut 12
L[U(POBBIX YCTPONUCTBAX.
JIUTepaTypbl
Pasgen 8. IndpoBbie ycTpoiictsa W3yueHue nipesyCMOTPEHHBIX MTPOrpamMMOoii AAMAAKTHYECKIX
8 e/IMHHUL pasfiesa 8 ¢ UCII0/Ib30BaHUeM PeKOMeH/lyeMOoun 12
KOMOMHALIMOHHOTO THIIA.
JIUTEepaTyphbl
Pasgen 9. Indposbie ycTpoiicrsa W3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOit AMAAKTHHECKUX
9 eZJMHUL] pa3zesa 9 ¢ UCT0JIb30BaHUEM DeKOMeHlyeMOU 16
N0C/e0BaTelbHOCTHOTO THIIA.
JIUTEepaTyphl
Bcero 3a 5 cemecTp 112
4. ©OPMbI KOHTPOJII OCBOEHUSA JUCLHUITI/INHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 |3] 4 |5 6|7 8 9 10|11 12 (13| 14 |15 17
5 3azaH 3agan | |AP| | 3agan | Kourp.P. | P 3azjaH 3ajaH AP | Kontp.P.
YcnoeHbIe 0603HaUEHUS:
e [IP — apiarHocTHYeCKas paboTa;
8 25274




e 3a/aH — 3a/laHue;
¢ Koutp.P. — KoHTpO/BbHAsA paboTa.

TEKYIJ.[I/[ﬁ KOHTPOJIb YCII€BA€MOCTH CTyJE€HTOB IIPOBOAUTCS B AUCKPETHLIE BpEMEHHbIE MHTEPBAJIbI B

cnenyromumx Gopmax:
¢ JIMarHocTHuYecKas paboTa;
e 3a/jaHUeE;

¢ KOHTpOJbHas paboTa.

IIpomesKyTouHasi aTTecTamysA IPOBOJUTCS B hopMax:
e 5K3aMeH.



5. YYAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
NVICIIUILIAHBI

5.1. OcHoBHas MTeparypa no AUCLIAIIIMHE:

1. A. K. HapoiikuH. . Lludpossie ycrporicTBa u MUKporipolieccopbl. M.: Akagemus, 2008, 200 3k3.

2. A. M. Caxses. . Lludposrie ycTpoiicTBa 1 MUKporipoLieccopbl. Mocksa: FOpaiit, 2020, 351. pec.

3. B. [11. bepukawBuiy. . D71eKTPOHUKA U MUKPO3JIeKTPOHHUKA: UMITy/IbCHast ¥ LUQpoBast 31eKTPOHUKA. MoCKBa:
FOpaiiT, 2020, 351. pec.

4. JI. YO. AcranuH, H. B. CoTHuKoBa. IMmnynbcHble yeTporicta. CII6.BI'TY "BOEHMEX" um. []. ®. YCTHHOBA,
2012, 67 3K3.

5. O. H. My3bluerko. . CuHTe3 KoHeuHbIX aBToMaroB. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 371
pec.

6. O. H. My3bIueHKO. . MeTo/ibl TEXHUYeCKOTO IMarHOCTUPOBaHus 1MdpoBeIX ycrpoiicTe. CIT6.BI'TY
"BOEHMEX" nm. [I. ®. YcTuHOBa, 2016, 67 3K3.

5.2. JloronHUTe IbHAs IuTepaTypa 10 JUCLIUIUIVHE:

1. O. H. My3biueHko. . MeTopl cuHTe3a jiormueckunx cxem. CII6.: IMTeuarnsiit Liex, 2018, 3 9k3.
5.3. Ilepuoguueckue U3gaHus:

1. Pagnorexnuka — XXI Bek.

5.4. TlepeueHb PeCYPCOB UH(POPMAILMOHHO-TEIEKOMMYHHKALIMOHHOM ceTu "VIHTepHeT", HeoOXOAUMBIX /I/Isi OCBOEHUS
JVICLIUTUTHHEL, 3/IeKTPOHHEBIe OMOIHOTeUHbIe CHCTeMBI:

1. http://e.lanbook.com — 3BC JlaHs;
2. http://library.voenmeh.ru/ — ®yupamenTansHas 6ubmioreka BI'TY «k BOEHMEX» um. [].®. YcTUHOBa.

CoBpeMmeHHBIe TPodeccroHaTbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HarjonasnbHas snekTpoHHast bubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHasi 6ubmuoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTeKcTOBast 37eKTpoHHas bubmoTeka Poccutickoro ¢poHga
(byHIAMeHTaTBHBIX UCCIeJOBAHUMN.

WadopmaiiioHHbIe CIIPaBOYHbIE CHCTEMBI:

1. TexakcrepT — VIHGOPMALMOHHBIH TOPTa/I TEXHUUECKOTO PeryiupoBaHus: HopMel, paBuia, CTaHAapTh PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /I TOCTos
cobcteenHol rerepaiuu BI'TY "BOEHMEX" um. [I. ®. YcTUHOBS;

3. http://www.consultant.ru/- KoucynsraatlIntoc- nHpopMarioHHbIH ITOpTas MpaBoBoi nHGOpMAaLWH.

5.5. TIporpamMmMHoe obecrnieueHue:
1. NI Multisim - akalemuueckasi BepCusi.

5.6. 'HopMaIMoHHbIE TEXHOJIOTHU:

B3anMogeiicTre ¢ oOydarorpiMucs mocpezcteoM DVIOC Moodle BI'TY « BOEHMEX» um. [1.®. YcturoBa.
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6. MATEPUAJ/IbBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIAIIVINHbI

6.1. JIeK{MOHHBIE 3aHATHUA:

CrieL{Ma/TM3UpOBaHHbIe TpeboBaHMs TI0 000PYI0BaHUIO OTCYTCTBYIOT; ayIUTOPHS C TIOCAJOYHBIMU MECTaMH I10
KOJINUeCTBY CTYZEHTOB; JOCKa.

6.2. ITpakTHuecKue 3aHATHUSA:

1. ITpoexkTop;
2. NI Multisim - akagemMuyeckast Bepcusi.

6.3. IIpouee:

1. pabouee MeCTO Mperno/aBaresisi, OCHAIEHHOe KOMITLIOTEPOM C IOCTYTIOM B IHTepHeT;
2. paboure MecTa CTY/IeHTOB, OCHaIlleHHbIe KOMITBIOTEPAMH C OCTYTIOM B VIHTEepHET, TipeiHa3HaueHHBbIe JIIst
paboThI B 3/1IeEKTPOHHOM 06pa3oBaTeIbHOM cpee.
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IIpunoxenue 1
K paboueii nporpaMme JUCHMILTHHBI
IMUP®POBBIE 1 UMITY/IbCHBIE Y CTPOUCTBA

AnHoTanus pabouyeii nporpaMMsbI

Iucrymnmaa IIUOPOBBIE Y UMITY/IBCHBIE YCTPOMCTBA sBisieTcsl AMCLMIUIMHON 06s3aTe TbHOM
yacTu 010ka 1 mporpaMMmbl MOATOTOBKM 10 HarpasieHnto 11.05.01 PaduosneKmpoHHble cucmembl U KOMNAEKCbl.
OucuymnvHa peanusyetcs Ha ¢akynsrere M VMadopMarmionHsix u yripasssitomyx cucrem bBI'TY "BOEHMEX" um.
[.®. Yerunosa Kadezpoit 14 PAIVOSJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA.

[uciunivHa HatlesleHa Ha () OpMUPOBaHUE KomMnemeHYull:
OTIK-2 criocoGHOCTD BBISIB/ISITb €CTeCTBEHHOHAYYHYIO CYIHOCTD MPO0O/IeM, BO3HUKAIOIIUX B X0fie TIPO(heCCHOHANTBHOM
JlesITeNIbHOCTH, Y TIPUMEHSITh COOTBEeTCTBYIOLMN (PU3MKO-MaTeMaTUYeCKUi anmapar Jyis ux Gopmanusanuy, aHaausa v
TIPUHATHS pelleHns;
OIIK-4 crtoco6HOCTE TTPOBOAUTDL SKCIIepPUMEeHTAaIbHbIe UCC/Ie0BaHNs U B/IaZleTh OCHOBHBIMH IprieMaMu 00paboTKu U
TIpe/iCTaB/IeHs! 3KCIIepPUMEHTa/bHbIX JlaHHbIX;
OIIK-8 croco6HOCTb HCITOB30BaTh COBPEMEHHBbIE TPOrpaMMHEBIE M WHCTPYMEHTalbHbIe CPe/iCTBA KOMITLIOTEPHOTO
MOZle/IMPOBaHKA [IJ151 pellieHHs pa3/InyYHbIX UCC/Ie[0BaTe/IbCKUX U IIpodeCcCUOHaNbHbIX 3a/iay;
[ICK-2 cnocobHOCTh pa3pabaTbiBaTh CTPYKTYpHble W (DYHKI[MOHAJIBHBIE CXeMbl PaJU03JIEKTPOHHBIX CUCTEM U
KOMILJIEKCOB, a TaKe IPUHLUNMA/IbHbIE CXeMbl PaJj03/IeKTPOHHBIX YCTPOMCTB € NpUMeHeHreM coBpeMeHHbIX CATIP
U M1aKeTOB NPUKJ/IaHbIX IPOrpaMm;
I[ICK-4 cnocobHocTh pa3pabarbiBaTh LMGPOBLIE paJUOTEXHUUECKHEe YCTPOWCTBAa Ha COBpPeMeHHOW Lu¢pOBOi
371eMeHTHOM 6a3e C UCIOIb30BaHHEM COBPEMEHHBIX MAaKeTOB MPUK/IAJHBIX TPOrpaMm;
IICK-5 croco6HOCTE BHITIOMHATh MaTeMaTHUeCKOe MOJe/TMpOBaHue 0OBEKTOB U MPOLIECCOB M0 THIOBBIM METOJUKaM, B
TOM YMCJIe C UCII0JIb30BaHKWEM CTaH/APTHBIX NAKeTOB MPUKJ/Ia{HBIX [IPOrpaMM;
[ICK-6/23 criocoOHOCTh pellaTh 3aJaud ONTHMH3ALHY CYIeCTBYIOIINX U HOBBIX TeXHUYECKHUX PelIeHUI B YC/IOBUSIX
arpyopHO Heompe/ie/IeHHOCTHU C IPUMeHeHHeM NaKeTOB IPUK/Ia/IHbIX TIPOrPaMM.

CopepxaHue AWCLIMIVIVMHBI OXBAaThIBA€T KPYT BOMPOCOB, CBSI3AHHBIX C TMPUHIMIIAMH TIOCTPOEHUs U PabOThI
HIMITY/IbCHBIX U LIU(POBLIX YCTPOUCTB.

[Tporpammoii AWCLIMIUIMHBI [1PeAYyCMOTPEHb! CllefyIoliye BUABI KOHTPOJIS:

TekyLHil KOHTPOJIb YCIIEBAEMOCTH CTY/IEHTOB [TPOBOJUTCS B IUCKPETHBIE BPEMEHHbIE HHTEPBAJIBI B
clleyroumx popmax:
e [MarHocTHueckas pabora;
e 33jaHue;
¢ KOHTpOJbHas paboTa.

HpOME)KYTO‘IHaﬂ aTTeCcTanusa 1MMpoBOAUTCA B CI)OPMEIX:
¢ S3K3dMeH.

O611ast TPyJ0EMKOCTb OCBOEHUS JUCIUIIMHBI COCTaB/sieT 5 3.e., 180 u. TIporpaMmoli AUCHUTUIMHBI MPEeAYCMOTPEHBI
NeKUMoHHbIe 3aHaThs (51 4.), mpakTUyeckue 3aHsTHs (17 u.), camocTosiTenbHast pabota cryznenTa (112 a).
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IIpunoxenue 2

K paboueii nporpaMme JUCHMILTHHBI
OVI®POBBIE 1 UMITY/IbCHBIE YCTPOUCTBA

TEXHOJ/JIOTYHN 1 ®OPMBI OBYUEHUA

PekomeHnanmu

0 OCBOEHHMIO JMCIMII/IUHBI /1A CTy/A€HTa

Tpyz0eMKOCTb OCBOEHMSI AWCLMIUIMHBI cocTaBaser 180 u., u3 HuxX 68 4. ayAWTOPHBIX 3aHATHHN, W 112 u,
OTBeZIeHHBIX Ha CaMOCTOSTE/IbHYI0 pab0Ty CTyfeHTa.

PEKOMEH,E[&L[I/II/I Mo pacripefejIeHuI0 yqe6Horo BpEMEHU TI10 BUAdAM CaMOCTOSTeTbHOU pa6OTbI U pasjejiamMm

UCLIUTUTAHBI TIPUBE/IEHBI B TaO/HIIe.

KOHTpOJ'Ib OCBO€HUA AUCLUIVIMHBI TIPOM3BOAUTCSA B COOTBETCTBHUU C [TonoxxeHuem o TeKyllieMm, PY6E)KHOM
KOHTpOJIe yCIIeBA€MOCTH U HpOME)KYTO‘—IHOI‘/’I dTrTecCTalu 06y‘-IaI-OI.L[I/IXCH.

@DopMBI KOHTPOJISI ¥ KPUTEPUH OLieHMBaHNS ITPUBeZeHE! B TIPUIokKeHNH 3 K Paboueli mporpamme.

HaumeHoBaHue padoTsl PexkomeHnpyemas 1uteparypa prn?:::KOCTb’
Pa3pen 1. BBejeHue.
o A. K. HapouukuH. . LiudpoBssie ycTpoiictea u
V3yueHue nipeflyCMOTPEHHBIX ITPOrpaMMOit Ny
MUKpornponeccopsl: M.: Akagemus, 2008 (1,2)
JUJaKTUUeCKUX eIMHUL] pa3gesna 1 ¢ - 12
HCII0/Ib30BaHHEM PeKOMeH/lyeMOM JIUTepaTyphbl A. M. Caxes. . Lladpobie yCTpo#iCTBa u
P Ay patyp MUKporporieccopbl: Mockga: FOpaiir, 2020 (1,2,3)
Wroro mno pasgeny 1 12
Pa3pen 2. OCHOBBI MMITY/ICHOW TEXHUKH.
W3yueHne TipeflyCMOTPEHHBIX TTPOTPaMMOi JI. FO. AcranuH, H. B. CotHukoBa. ImnynbcHble
JUAKTUUeCKUX eIMHUL] paszena 2 ¢ ycrpoiictea: CII6.BI'TY "BOEHMEX" um. /1. ®. 12
HCII0/Ib30BaHNEM PeKOMeH/IyeMOil IMTepaTyphbl YcruHoBa, 2012 (1,2)
Wroro 1o pasgeny 2 12
Pazpgen 3. UnTerpaibHble 10rnyecKkye cxeMbl.
JI. FO. Acranun, H. B. CotHukoBa. IMmnysbcHble
. ycrpoiictea: CII6.BI'TY "BOEHMEX" um. /1. ®.
V3yueHre nipeflyCMOTPeHHBIX ITPOrpaMMOM
MJAaKTUUeCKUX eJUHUL] paszena 3 ¢ Yerurosa, 2012 (3) 12
A N B. III. bepukaiBuiy. . DJ1IeKTPOHHKA U
HCIIO/Ib30BaHNEM PeKOMeH/lyeMOU JIUTepaTrypbl .
MUKPO3/IeKTPOHHKA: UMITY/IbCHas U 1 poBast
351eKTpoHMKa: Mocksa: FOpaiit, 2020 (1,2)
Wroro no pasgeny 3 12
Paspen 4. PesrakcainjuoHHBIe reHepaTopkl.
JI. FO. AcranuH, H. B. CotHukoBa. IMnynbcHble
. ycrpoiicta: CI16.BI'TY "BOEHMEX" um. /1. ©.
V3yueHue nipeflyCMOTPeHHBIX ITPOrpaMMOii
HJaKTUUeCKUX eJUHUL] pa3zesna 4 ¢ Yerunosa, 2012 (4) 12
AR AMHUL PA3AEIA ° B. III. bepukaliBuIy. . DJIeKTPOHUKA U
HCII0/Ib30BaHNEM PeKOMeH/1yeMO IMTepaTyphl .
MHUKDO3/IeKTPOHMKA: UMIY/IbCHAas U L poBast
anekTpoHuKa: Mocksa: FOpatirt, 2020 (1,2,Ne)
Wroro no pasgeny 4 12
Paspen 5. D/1leKTpOHHBIE TPUITEPHI.
W3yueHne TipesyCMOTPeHHBIX TTPOTPaMMOi JI. FO. AcranuH, H. B. CotHukoBa. ImnynbcHble
JUJAKTUUeCKUX eIMHUL] paszesa 5 ¢ ycrpoiictea: CII6.BI'TY "BOEHMEX" um. /1. ®. 12
HCII0/Ib30BaHNEeM PeKOMEeH/1yeMOil IMTepaTyphbl YcruHoBa, 2012 (5)
Uroro no pasgeny 5 12
Pa3zpes 6. OrpaHuuuTe/ M U (PUKCATOPHI YPOBHSA.
V3yueHue nipeflyCMOTPEHHBIX ITPOrpaMMOii JI. FO. AcranuH, H. B. CotHukoBa. IMny/bcHbIe
JWJaKTUUeCKUX eIMHUL] pa3zesa 6 ¢ ycrpoiictea: CII6.BI'TY "BOEHMEX" um. /1. ®. 12
HCII0/Ib30BaHHEM PeKOMeH/lyeMOM JIUTepaTyphbl YctuHoBa, 2012 (6)
Wroro o pasgeny 6 12
Pazpen 7. O6mue cBefieHusi 0 HHU(POBBIX YyCTPOMCTBAX.
V3VUeHMe HDeIVCMOTDEHHBIX TIDOrPAMMOI O. H. My3bIueHKO. . MeTozbI CUHTe3a JIOTUYe CKAX
Y PEAYCMOTP porp cxem: CII6.: Teuarniii ITex, 2018 (1,2,3)
JUJAKTUUeCKUX eIMHUL] paszesna 7 ¢ o 12
HCIO/Ib30BaHNEeM PeKOMeH/1yeMoil IMTepaTyphbl A. K. Hapmkus. . [upposeie yCTpoicTsa v
p a4 paTyp MUKpomnpolieccopsl: M.: Akagemus, 2008 (1,2,3)
Wroro no pasgeny 7 12
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Pa3paen 8. ITudpoBkie ycTpolicTBa KOMOMHALIMOHHOTO THIIA.

TU/IAaKTUUeCKUX eJUHUL] pa3ziesna 8 c

WCTI0/Ib30BaHNEM peKOMEeHIyeMOM JIuTepaTyphl

I3V UeHIME TIDEIYCMOTDEHHBIX IDOrDAMMO A. K. HapbuukuH. . Lludpossle ycTpoiicTBa U
Y peay p porp MUKpomnpolieccopsl: M.: Akagemus, 2008 (1,2,3)
O. H. My3blueHKO. . MeTozbl CUHTe3a JIOTUYe CKUX

cxem: CII6.: IMevatnsrii Lex, 2018 (1,2,3)

12

Uroro no pazgeny 8
Pa3pen 9. Ifudpobie

12

yCTpOﬁCTBEl nmoc/jieJ0BaTe/IbHOCTHOI'0 THUIIA.

JUAKTUUeCKUX eIMHUL] paszesna 9 ¢

Vi3yyeHue nipe/iyCMOTPEHHBIX [1POrpaMMOoii

(1,2)

O. H. My3bIueHKo. . MeTO/BI TEXHUUECKOTO
WCIO/Ib30BaHNEeM PeKOMeH/1yeMoil IMTepaTyphbl

JIMarHOCTHPOBaHUsI LIU(PPOBBIX yCTPONUCTB:

(1,2)

O. H. My3biueHKo. . CHHTe3 KOHEUHBIX aBTOMATOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010

CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016

16

Wroro no pasgeny 9

16

14
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IIpunoxenue 3
K paboueii nporpaMme JUCHMILTHHBI
IMUP®POBBIE 1 UMITY/IbCHBIE Y CTPOUCTBA

®OH/I OLIEHOYHBIX CPE/ICTB

CDOH/I[ OLIEHOYHBIX CPeACTB, MO3BOJIAOIHE OLIEHUTDb PEe3Yy/IbTaThl O6y‘{eHI/I${ I10 ,E[aHHOI‘/II AWUCHUIT/IMHE, BK/IFOYAlOT B cebs:

e JMarHocTuueckas pabora
e 33jaHue;

e KOHTpOJ/bHas paboTa;

e 9K3aMeH.

Kpurepuu oneHuBaHus

JduarHocruueckas padora
[uarnoctuueckas pabota npoBogurcs B popme Tecta B SMUOC Moodle:

e [IpY NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He arTecTaLus;
 TIpU MMPaBUILHOM OTBeTe Ha 60% BOMpPOCOB U Oosiee - aTTecTaLys.

3agaHue

KakgoMy cTyneHTy BbIJaeTcsl UHAVBULYalbHOE 3a/laHye TI0 BapUaHTy Ha 3a/laHHylo0 TeMy. B pamkax
BBIMOJTHEHUST HeOOXOIUMO MPOU3BECTH HEOOXO/IMMbIE PAaCUeThl, BBIMOIHUTL MOZIE/TUPOBAHKE, 0(hOPMHUTh
OTYeT ¥ OTBETUTH Ha BOTIPOCHI TiperiofiaBareyisi. [Iocsie BBIMIO/THEHHUS OMTMCAHHBIX TTO3ULMM 3aJjaH/e CUNTAeTCs
BBITIOJITHEHHBIM.

KonrponbHas padora

Pe3ynbTaThl BEIMOMTHEHUS K&KJ0H KOHTPOJILHON PaboThI OIIEHUBAIOTCS Ha «OTJIMYHO», «XOPOLIO»,
«Y[IOB/IETBOPUTE/ILHO» U «HEYIOBIETBOPUTEIBHO», K&XKJOM U3 OLIEHOK CTaBSATCSI B COOTBETCTBHE Oaslibl B
TEXHOJIOTMUeCKOH KapTe.
KonrponbHast pabota Nel BKrouaeT B ce0st 1Ba TeOpeTUUeCKUX BOIpoca. [yt IOy 4eHus OLIeHKA
«Y[IOB/IETBOPUTEILHO» HeOOXOAMM Pa3BepHYTHI OTBET Ha OJIH M3 TeOPeTHYeCKHX BOMPOCOB. Bosee BBICOKast
oLieHKa hopMUpyeTCsl C yueTOM OTBEeTOB Ha BTOPOI TeopeTHueCcKUid BOIIpOC.
KonTtponbHast pabota Ne2 BK/tO4aeT B cebsi IBa TeOpeTUUECKHX BOTIPOCa U 3ajady. /st omydeHus OLjeHKA
«yZIOBJIETBOPUTE/ILHO» He0OX0UMO IO/THOe U MPaBU/IbHOE pellieHre 3a/jaud ¥ Pa3BepHYTHINA OTBET Ha OUH
13 TeOpeTHYeCcKUX BONpocoB. bosiee BbicOKast oljeHKa (hOpMUPYeTCs C yUeTOM OTBETOB Ha BTOPOM
TeopeTH4eCcK1i BOMPOC.

JK3aMeH

Ha sK3ameHe CTyzieHTY /00 BLICTAB/ISIETCS OLleHKA COrvIacHO OaryiaM, HaOpaHHBIM B TedeHHe ceMecTpa o
TeXHOJIOTMUeCKOU KapTe, MO0 Tpe/jiaraeTcs 2 TeopeTHUeCKHUX BOMpoca U 3afaua. [Ipy BepHOM pelleHnH 3a/jaunt
CTYJeHT Tony4JaeT "yzroBneTBopuTenbHO", TIpy BepHOM pellieHUY 3a/lauu ¥ OTBeTe Ha OJWH TeopeTHYeCcKUil BOTpocC -
XOPOLIO, IPY BePHOM peLleHUH 3a/laui ¥ OTBeTe Ha [iBa TeOpeTUUeCKUX BOIPOCa - Y,0BJIeTBOPUTEBHO.
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IMacriopt ¢doHza OLIeHOUHBIX CPe/ICTB

AyauTopHbIe « ES
3aHATHSA B g % 5
i =
KOHTaKTHOH | & o g E =h=
o dhopme = &z T =
= o = 3 =5 g 6
OS] Haumenosanue = o g E:’ &g 8 S
g E pa3jesioB u 5 = 58 S 2 T =
® | |AMJAKTHYeCKHX eJMHHI| R E g g 2|8 s < mg
O 2 E|E2E|S8 =2
X © on < =
QI IEE|SE|Y T || T »w | d < Q
RIE|E8|P*Fx 8| 8 2/ 2 x| ¢ =g
<) EIEIE|lO|OQ|0|X =
oc|locjlo BB | E|J =
= @]
3 | 5 |Pa3gen 1. Beegenmue. 15| 3 0 12 |10 | 10 | 10| 10 | 10 | 10 | 10 | 3agaHue
3 | 5 Paspen2. Ocuosul 210 6| 4 | 12 (1010 10|10| 10| 10 | 10 | 3aganue
HMITY/IbCHOM TeXHUKH.
Pazpen 3.
3 | 5 |AHTerpanbHbIe 22 110 | 6 4 12 (10| 10| 10| 10| 10 | 10 | 10 3azaHue
JIOTHYeCKHe CXeMBbI.
Pazpgen 4.
3 | 5 |PemakcanuoHHbIe 201 8 | 6 2 12 (10| 10| 10| 10| 10 | 10 | 10 3amaHue
reHepaTops.l.
3 | 5 [Pasmens.dmexTponmbie| | o | o | 5 | 15 | 10| 10|10 |10 | 10 | 10 | 10 | 3agamme
TPHUITEPHL.
Paspen 6. KoHTponbHas
3 5 |OrpaHnuMTeN Iy U 18| 6 6 0 12 |10 (10| 10| 10| 10 | 10 | 10
pabora
(ukcaropsl ypoBHs.
Paspen 7. O0mue
3 | 5 |cBegenus o uudpoBeix | 18 | 6 | 6 0 12 | 10|10 | 10| 10| 10 | 10 | 10 3ajaHue
yCTpoOMCTBax.
Pa3pen 8. Iludposbie
3 | 5 [Ycrpoucrsa 23(11|6| 5 | 12 |10/10|10|10| 10| 10| 10| 3aganue
KOMOMHAIMOHHOI0
THOA.
Pazpen 9. Iludposrnie
3 | 5 Yyerpoucrsa 206 6| 0 | 16 2020|2020 20| 20 | 20 [KoHTPOMbHAS
MOC/Ie{0BaTe/IbHOCTHOTO pabota
THIA.
Bcero 3a 5 cemectp 180| 68 | 51 | 17 112 |{100|100|100| 100|100 100|100
Bcero no guciuinge 180| 68 | 51 | 17 112 [100|100|100|100| 100|100 | 100
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Kpurepuu oneHUBaHHA

OIIK-2

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

BOI’lpOCbl OMKpbIMoO20 muna:

OTHollleHre repuo/a cjieJoBaHUA UMITY/IbCOB K AJIMT€/IbHOCTU UMITYyJ/IbCa —
3TO

OTtHollleHne AJIUTeIbHOCTU UMITYJ/IbCA K Iepuoay CjieJ0BaHUA UMITY/IbCOB — 3TO

CpeziHee 3HaueHue M0C/1e[,0BaTe/IbHOCTH IIPSIMOYTO/bHBIX UMITY/IbCOB C aMILIUTY/0H 2 B,
J/IUTeJIbHOCTBEO uMIysibca 10 Mc ¥ nepuogioM ciiefoBanys 40 Mc cocTaBiisieT

PaccunTarh CKBa’KHOCTD oC/ie0BaTe/IbHOCTH IIPAMOYTOJ/IBHBIX UMITY/IbCOB, €CJ/IU MeprUoag
C/1eI0OBaHWsA UMITY/IbCOB PaBeH 4 MC, a JJIMTeJIbHOCTb UMITY/IbCd COCTaBJIAET 1 Mc

PaccumnTarh CKBa’KHOCTB TI0C/IE/JOBaTeIbHOCTH MPSIMOYTO/IBHBIX UMITYJ/IBCOB, €CJ/TH TIePHOT]
CriefioBaHUs UMITY/IbCOB paBeH 10 Mc, a JyTUTE/TLHOCTb UMITY/TbCa COCTaB/sieT 1 Mc

PaccuuTarh CKBa’)KHOCTB TI0C/IE/JOBAaTe/ILHOCTH MPSIMOYTO/IBHBIX UMITYJ/ILCOB, €CJ/TH TIEPUOT
CiefioBaHUsI UMITY/IbCOB paBeH 20 MC, a JJIUTe/ILHOCTb UMITY/TbCa COCTaB/IsIeT 5 MC

Paccuutarh KO3QQUILIMEHT 3ar0/THEHUS TI0C/Ie[0BaTe/TbHOCTH TTPSIMOYTO/IBHBIX UMITY/THCOB,
eCJI TIepUOJ, CJIeZI0BaHKSI UMITY/ILCOB PaBeH 4 MC, a I/IMTeIbHOCTh UMITYJIbCA COCTaB/sieT 1 Mc
SddekTrBHOE 3HaUEHUE MT0C/IeJ0BaTeIbHOCTH MPSIMOYTO/IBHBIX UMITY/IbCOB C aMIUTUTYAOH 2 B,
IUTUTEILHOCTBIO uMmysibca 10 Mc u iepuogiom cnenoBanus 40 MC COCTaB/sieT

KakoBa uacTtoTa cyieoBaHus1 UMITYJ/IbCOB, €CJ/IM Neprof, coctasisieT T=50 mc

OnpefenuTs AIATENBHOCTD MepexofHoro npouecca RC-neny, ecmm R=1 kOm  C=20 n®
Bonpocbl 3akpbimoz2o muna:

KoaddurmeHT 3anonHeHus — 3o

OTHOLLIEHHE TTePU0Ja CeJOBaHKS UMITY/IbCOB K [JTUTEIbHOCTH UMITY/IbCa
OTHOIIIEHHE [TUTE/TBHOCTH UMITY/IbCA K IEPUO/Y C/Ie[OBAHUS UMITY/IbCOB
BenuurHa, obpatHast yacToTe

JnTebHOCTD Mauku UMITYJ/IbCOB
Kakoro Buzia Mogysiiuuy He CylLeCTByeT

AMIIATYIHO-UMITYJIbCHAS
[[MrpoTHO-UMITY/IECHAS
YacTOTHO-UMITY/IbCHAs

BpemeHHO-UMITy/IbCHAs
Kakast 13 omepaniyii He UCTIO/TB3YeTCs /ISl TpeoOpa30BaHUs aHAIOTOBOTO CUTHAsIA B IU(poBoi

KBaHTOBaHUe
JVCKpeTU3aLus
KOZIMpOBaHMe

VHBEPTUPOBaHue
Kakue onepaniiy UCTIONb3yIOTCS 151 IpeoOpa30BaHus aHa/IoroBOr0 CUrHaja B I(POBOH

KBaHTOBaHUe
JCKpeTH3aLus
KOJVPDOBaHue

HWHBEPTUPOBAHNE
AKTHBHas AJTATEIbBHOCTDb UMITYJ/IbCa OIIpeaesisaeTcs

Ha yposne 10% oT amMrmmMTyzb!
Ha yposre 50% 0T aMIIUTY/bI

Ha yposne 90% oT amMrmMTyzb!
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OIIK-4

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

KaK JIUTEe/TbHOCTb UMITYJ/IbCa 110 OCHOBAaHWIO
CKBa)KHOCTb C/1eIOBaHNA UMITY/IbCOB — 3TO

OTHollIeHe nepuoa cjieJoBaHUA UMITY/IbCOB K AJIMTE/IbHOCTU UMITY/IbCa
OTHollleHre JAJIUTEIbHOCTH UMITYJ/IbCA K Tepuoay Cie40BaHUsA UMITYy/IbCOB
BemmuuHa, 06paTHaH yacToTe

,Z[]'[I/ITQJILHOCTI: TMMa4YKH UMITYy/IbCOB
Cpe,que 3HaueHHe 1roc/ie40BaTe/IbHOCTU IIPAMOYTOJ/IBHBIX UMITYJ/IBCOB C aMl'[J'IPITy,E[OfI 2 B,
AJTATEIBHOCTBIO UMITY/IbCa 10 Mmc u nepuoAoM C/ie40BAHUS 40 Mc cocTaB/isieT

0,5B
1B
2B

4B

CKBa)KHOCTb noc/jef0BaTe/IbHOCTHU MPAMOYTOJ/IBHBIX UMITYJ/IBCOB, €CJ/IW Iepruo Cj1eJ0BaHusA
HUMITY/IbCOB PaB€H 4 Mc, a AJTATEJIbHOCTD UMITY/IbCa COCTABJIAET 1 mc, 6y,ELET paBHa:

1
4
8

0,5
CKBa)KHOCTb oc/jef0BaTe/IbHOCTHU IMPAMOYTOJ/IBHBIX UMITY/IbCOB, €CJ/IU Tepruoj Cj1eJ0BaHusA
HMITY/IbCOB pPaB€H 8 Mc, a A/TATEIbHOCTD UMITY/IbCa COCTAaB/IAeT 1 mc, 6y,ELET paBHa:

1
4
8

0,5
CKBa)KHOCTDb oc/jie0BaTe/IbHOCTH IMPAMOYTOJ/IBHBIX UMITY/IBCOB, €CJ/IN Tepruoj Cjie10BaHus
UMITy/IbCOB paBeH 10 Mc, a J/IMTeTbHOCTb UMITY/IbCa CoCTaBsieT 1 Mc, Oyaer paBHa:

1
4
10

0,5

Bonpocbl omkpbimoz2o muna:

JnmurensHOCTh NepexopHoro nponecca RC-1ienu ¢ mapamerpamu R=2 kOm C=20 n®
COCTaBJIsIeT

JnmurensHOCTh NepexopHoro nponecca RC-yenu ¢ mapamerpamu R=4 kxOm C=20 n®
COCTaBJIsIeT

JnmurensHoCTh epexopHoro nporecca RC-tenu ¢ mapamerpamu R=4 kOm C=40 n®
COCTaBJIsIeT

ITocrosinHas Bpemenu RC-nenu ¢ napamerpamu R=1 kOm C=20 n® cocrasnser
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Ne 6

Ne 7

S Eatiy |
CXFGL- - % -
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SRR RS | T R

S e

BEE TR

s 1jernu, npe/icTaB/IeHHON Ha PUCYHKE, YKa3aTh:
1) Twum uery;
2) PaccuuTarh TIOCTOSIHHYIO BPEMEHHU LIETY;

Ornpefies T AJTUTETBHOCTD TIEPEX0[HOTO TIPoLiecca B LIeTH

s e, mipe/icTaB/IeHHON HAa PUCYHKE, YKa3aTh:
1) Twun uery;
2) PaccuuTarh MOCTOSIHHYIO BPEMEHH I[ENH;

3) OripefenuTs JIMTENBHOCTD TIEPEXOAHOTO TIporiecca B Iiely.

19 25274



Ne 8

Ne 9

55 uenu, npescTaBIeHHOM Ha PUCYHKe, YKa3aThb:

1) Tun nenw;

2) PaccudTarh MOCTOSIHHYIO BpEMEeHH LieMy;

3) OripefenuTs JIMTENBHOCTD TIEPEXOAHOTO TIporiecca B Iielly.

Oscillloscope-X5C1 >
4
<€ >
al == Channel &  Channel 8
.,T.; E* 0008 10,000 ¥ 0.000¥ Riverse
] zsms 10,000 ¥ 797,321 MV
T2:T1 11ms 20000 W 797,321 my Save o
Trmebase Chans 4 Charnel B Trigger
Seale: | 5ma/Div Scale: | 5 VD | seste: [ 10 viow ege:  [F]'% [1]6] B
¥ pos. D)z | 0 ¥ pos.(Div): | 0 ¥ pos.[Dwv): |0 Level: [ ¥ |
(/7] (add | [gjn|[a@ ]| [ac [0 |[B€] [ac] (o [Be][-] Sngle | Hormal Aaita | ]

Onpe,qem/rre THUII RC-]_[EI'II/I 110 npeACTaB/IeHHbIM Ha PUCYHKe OCLU/IJIOrPaMMaM (KpaCHblﬁ
CUrHAJI - Ha BXOoJe Leru, CUHUI CUTHA/I — Ha BbIXO/ e uerm)

| Osclloscope-XEC1

t EJ

i Time Channel_& Channel B
AT e s azzev Reverse -
|T? | merams  s000mw  a222eW i
|12 0,000 0,000V 0.000 ¥ - P :
*| Timchase Charne & Tharnel B Trigges i
|ocoie: | 2mmjow Scler | ST | Scater [ SmwiEw | eoe: [0 [ 0E0 B |
ey 0 YWl |0 | rpos.oed: [0 | v [ ¥ ]
(Grge  Mormad | Autn i
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Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Onpepenure Turn RC-11enu no npeficTaBieHHbIM Ha PUCYHKe OCLM/UIorpaMmMam (KpacHbIN
CHTHaJI - Ha BXO/Ie 1eTTH, CUHUM CUTHAJT — Ha BBIXO/Ie 1eTTH)

XFG1
:e 3 SRR
.1,
[ |
)| 11
..... i
1pF

Ha Bx0j, yKa3aHHOI Ha pUCYHKe LielH TIOCTyIaeT OAUHOUYHBIN PSIMOYTO/IBHbBIN UMITY/IbC
JyuTenbHOCThI0 30 Mc. HapricoBath aMophl BXOAHOTO U BBIXOAHOIO UMITY/IbCA /111 IAHHOMN
LeMy.

Bonpocbl 3akpbimozo muna:

CKBa>KHOCTb I10C/IeJ0BaTe/IbHOCTU TIPSIMOYTO/IbHBIX UMITY/IbCOB, €CJTU TIepHOj, C/ieJOBaHuUs
UMITY/TECOB PaBeH 2 MC, a AJIUTeJIbHOCTh UMITY/IbCa COCTaB/IsseT 1 Mc, OyzneT paBHa:

1

2

8

0,5

CKBaKHOCTB I10C/1€[,0BaTe/IbHOCTU NIPSAMOYTO/IbHBIX UMITY/IbCOB, €CJ/IU IIePUO0J, C/IeJ0BaHNUs
MMITY/IbCOB paBeH 10 Mc, a AZIUTeTBHOCTb UMITYJ/IbCA COCTaB/IsAeT 2 M, OyzieT paBHa:

1

5

10

0,2
KoaddurmenT 3anonHeHus 1oc/ieoBaTeIbHOCTH MPSIMOYTOMBHBIX UMITY/IbCOB, €C/IU TIepro/,
CJieloBaHUsI UMITY/TbCOB PaBeH 4 MC, a JJIUTeIbHOCTh UMIMYJIbCA COCTaB/sieT 1 Mc, OyaeT paBeH

1

4

10

0,25

KOSq)q)HLIHEHT 3dl10/IHEeHUs HOC]'[E,[[OB&TEHLHOCTI/I anMoyroanmX I/IMHy]'[LCOB, ecimn HepI/IO'q
cieJoBaHUA I/IMHyJH)COB paBeH 5 MC, a JJIMTe/IbHOCThb I/IMHy]'[I)CEl coctasiser 1 MC, 6y,qu paBeH
1

4

10

0,2

KosddurpenT 3anonHenuys nocse0BaTebHOCTH MPSMOYTO/IbHBIX UMITY/ILCOB, €C/IU I1ePHOJ,
CJ1e/J0BaHUSI UIMITY/IECOB PaBeH 8 MC, a I/IMTeIbHOCTb UMIY/IbCa COCTABIIseT 2 MC, Oy7ieT paBeH
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

OIIK-8

Ne 1

4
10

0,25
K nuHelHbIM ycTpoiicTBaM (QOPMUPOBaHUS U MPeobpa30BaHUs UMITY/ILCOB He OTHOCAT

Ouddepentmpyromnive renu
WHTerpupyrowye Lemnu
JIuHUY BpeMEeHHOM 3a/1ePyKKU

D/IeKTPOHHBIE K/THOYU
K nuHelHBIM yCcTpoicTBaM ()OPMUPOBaHUS U ITpeoOpa30BaHKst UMITY/TbCOB OTHOCST

Ouddepentmpyrorive renu
NHrerpupyrowue nenu
JIMHUM BpeMeHHOM 3a/iepyKKU

DJIEKTPOHHBIE K/TFOUU

17151 Kakoro JIMHEMHOro yCTpoicTBa (hOpMUPOBAHUS U TIpe0OPa30BaHUS UMITY/IbCOB
XapakKTepHOo, UTO BI)IXO,E[HOﬁ CUT'HAJT TIPOTIOPLIMOHA/IEH CKOPDOCTHU U3MeHEeHK BXOAHOI'0

Ouddepenumpytormive nenu
WuTerpupyrompe enu
JIMHUM BpeMeHHOM 3a/|epKKU

VmMmynecHBIe TpaHC(hOPMAaTOpHI
[JnutenbHOCTh NepexozHoro npotecca RC-1jenu paBHa

RC
2RC
3RC

R/C
KpuBasi HamMmarHM4YMBaHUs UMITY/ICHOTO TpaHchopMaTopa npefcTas/seT coboi

OKCIMOHeHIMaMbHYIO QYHKLHIO
JInHeliHO-HapaCTAIYI0 (QyHKINIO
JInHeHO-yOBIBAIOIIYIO (PYHKIHIO

Iletnto rucrepesunca

BOl’lpOCbl OMKpbIMo2o muna:
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Ha BX0[ yKa3aHHOM Ha PUCYHKe LIelI1 TIOCTYIaeT OAUHOYHBIN MPSIMOYTOMbHbBIN UMITY/IbC
J/IMTeNbHOCTEI0 1 Mc. HaprcoBath 31Ophl BXOAHOTO 1 BBIXOAHOTO UMITY/IbCa [/ JaHHOM LieTH.

Ne 2 Pe3ynbTaToM MpOXOXKAEeHUs] OAMHOYHOTO MPSIMOYTOIEHOTO UMITY/Ibca uepe3 AuddepeHLPYIOIy0
obocTpsitolyto 1ernb OyzneT
Ne 3 ITocrosinHas Bpemenu RC-1jenu paBHa
Ne 4 B K/1104€BOM pe>KUMe OUTIONSPHBINA TPAH3UCTOP MEPEKTIOYAETCS MKy CTAaTHUECKUMH COCTOSTHUSIMU
Ne 5 Cxema 3/1eKTPOHHOT0 K/TIoua Ha OUIMOJIIPHOM TPaH3UCTOPE B CXeMe C OOIIUM SMHUTTEPOM BBIMOJHSET
JIOTUUeCKYH0 (QyHKLINIO
Ne 6
v
XSC1
Q2 G+
305-------Z-N-BBO«II»------- 1
.
Q1
e
|—
2N6659
CxeMma, MpUBe/IeHHAs Ha PUCYHKeE, TIPe/ICTaB/seT COO0M JIOTUKY
Ne 7 BazoBeiii asiemeHnT KMOTI-TeXHOIOTHY BBITIOHSIET JIOTHYECKYIO (QYHKIIUIO
Ne 8 CxeMOTeXHUUeCKast peau3aliuist 3/1eMeHTapHOU OMCTaOUIBLHOM sTUeliKy (TpUrrepa) rmpeiCTaB/iseT
coboi
Ne 9 Ecimm ofiHO MeTacTabu/ibHOE COCTOSTHUE aBTOKOIebaTelbHOro MynbTHBHOpaTopa gyutcst 10 Mc, a BTopoe

30 MC, TO CKBa)KHOCTE KOJieOaHMii COCTaBUT
Ne 10 7151 BBIpabOOTKY MMITY/ILCOB CXEMOH aBTOKOJiebaTelbHOro MyJIbTUBHOpaTopa HeOOX0AUMO | [I0CTATOUHO
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Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Bonpocbt 3akpbimozo muna:
KpuviBasi HaMarHUUMBaHYs UMITY/ILCHOTO TPaHC(opMaTopa MpejCcTapssieT coboi

DKCIOHEHIMaNbHY0 (YHKLIH0
JIvHeltHO-HapacTarolyo (QyHKIIHI0
JIvHeltHO-yOBIBAIOIIYIO (HDYHKLIHIO

Iletmro rucrepesmnca
I/IMHYJ'ILCHE].H MardvTHas IIPOHHUIaeMOCTh - 3TO

OrTHolleHne npypaiieHus MarHuTHOM WHAYKIWU K TTPUPAIlleHUI0 HANTPDSDKEeHHOCTU HaMarHUYKWBaroIiero
T10J14

OTHoOIIeHWe TIPUpPaIL[eHNsT HAaPSHKEHHOCTH HaMarHUUMBATOIIEro TI0J1st K IPUPAIeHUI0 MarHUTHOM
VHAYKIUA

OTHolleHye NpypallieHHsl MarHUTHOM MHAYKLMY K [IpUpallieHrI0 HalpsSDKeHHOCTH 3/1eKTPUYeCcKoro Mosist

OTHolleHMe NipUpallieHNs MarHUTHOM MHAYKLMU K TIPUPALLeHHI0 HallpsDKeHUs!
B k/1r04eBOM peskuMe OUTIOSPHBINA TPAH3WUCTOP MEPEKTHYAeTCs MeXKy CTaTUUeCKUMH COCTOSTHUSIMU

Otceuku u HaCbILEeHWs

aKTUBHBIM Y UIHBEPCHBIM
B MHOTO3MUTTEPHOM TPaH3UCTOPE UUC/I0 SMUTTEPOB OIPE/IENseT

Uucso BxogoB NJIC
Yucno BeixonoB NJIC
Uucsio BHYTPEHHUX COCTOSTHUM

Uucsio Touek 3a3emiieHus
KoaddurmeHT pa3BeTBIeHus 110 BBIXOAY AJIST MHTETPabHBIX gornueckux cxem (UJIC) — ato

BemuuuHa, obpatHast Ko3QduieHTy 00beAUHEHHS 110 BXOAY
Harpy3ouHast cloco6HOCTb
3aBUCUMOCTE BbIXOAHOTO HarpsikeHust IJIC OT HampsikeHHsl Ha OTHOM K3 ero BXOZIOB

3HaueHue JIOTMYeCKOro Iepernaza /ijist UCII0Ib3yeMOH TeXHOI0TUU
Kakyto IoruuecKyro QyHKIMIO BBITOIHSET 6a30Bblii s1eMeHT TTJT

HE
nin
N-HE

NJIN-HE
DNeKTPOHHbIN PUOOP, JieXalluii B ocHOBe 6a3oBoro siementa TTJT — 310

MHOrosMUTTepHBIH TPaH3UCTOP
[TosieBo¥i TpaH3UCTOP B YIIPaB/ISIIOLLMM p-TI-IIEPEX0Z0B
M/II-TpaH3ucTop CO BCTPOEHHBIM KaHa/lI0M

M/II-TpaH3ucTop C HaBeJeHHbIM KaHa/10M
M/ITI-TpaH3uCTOp C UHAYLMPOBAHHBIM KaHa/IOM MOXKeT paboTarh

TonbKo B pexxuMe 06eHeHHUs 3apsia
B pexxume obeHeHus U oboraieH s KaHaa

Tonbko B pexxuMme 060FaLL[EHI/IH KaHaJjla
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ToJIBKO IpH 3a3eMJ/IEHHOM 3aTBOpe
Ne 9 Ilepeparounas xapakrepucrtrka Tpurrepa I[lImurra umeer Byuj,

JInHeliHO-HapacTaroiel QyHKIuN
JIvHeliHO-yObIBatoIIel GyHKIUMN
JKCIOHeHManbHON QyHKLUM

TUCTepe3nca
Ne 10 Kak obo3HauaeTcst joruueckas hyHkims «Vckmouatoiee UIT»

x: @ x,
=x1<—>x2
xllxz

X,0X,

IICK-2
Bonpocbl omKkpbimozo muna:
Nel BbIunc/IMTh MakCUMasTbHYIO YacTOTY MepektoueHusi RS-tpurrepa, ecii MUHUMAabHBINA
HHTepBa/ MeXJy UMITy/IbCAMHU I10C/Ie/j0BaTe/IbHOTO ITePeKJIF0UeHHst TPUITepa COCTaB/IsieT 5 MC
Ne 2 Berunciiuth nepuog KosiebaHuid aBToKosiebaTelbHOro MynbTHBHOpaTopa, ecii R61=R62=50

KOMm C1=C230 mx®D
Ne 3
Ug
Rp —=

feo T

3apucoBaTh 3MIOPHI BXOJHOTO Y BBIXOAHOTO HAIPSDKEHUs [Jisi CXeMBbI 110 C/ie0BaTe/TbHOr0
AVOAHOI'0 OrpaHUYUTEIA YPOBHS, IPeACTAB/JI€HHOI'O Ha PUCYHKe. ITossicHuTB pa60Ty CXeMhbI B
TEKCTOBOM peXXrMe.

Ne 4
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3apI/ICOBaTb SMIOPBI BXOAHOT'O ¥ BBIXOAHOI'O HAIIPSDKEHWA A1 CXeMBbI M0 C/1e40BaTe/IbHOT'O
AVOAHOI'0 OrpaHUYUTEJIA YPOBHS, IPEACTAB/JI€HHOI'O Ha PUCYHKe. TTosicHuTh pa60Ty CXeMbI B
TEKCTOBOM peXrMe.

Ne 5
| [}
f g
3apI/ICOBaTB SIIOPbI BXOAHOI'O X BBIXOAHOT'O HAIIPSPKEHUS 1A CXE€MBI Mapa/ijie/IbHOro0 JUOAHOTO
OrpaHHUYNTeE/Id YPOBHS, IIPEACTAB/IEHHOTO HAd PUCYHKe. TTosicHUTE pa60Ty CXeMhbI B TEKCTOBOM
pexume.
Ne 6
Rs
3apI/ICOBaTI) 31'[1'0pr BXOAHOI'O ¥ BBIXOAHOT'O HaHpﬂ)KEHI/IH AJI1 CXeMbI HapaﬂHeHLHOFO AUOIHOIO
OrPAHUUMTE/IS YPOBHS, ITPEICTABIEHHOTO Ha pUCYHKe. [T0SICHUTL paboTy CXeMbI B TEKCTOBOM
peXxume.
Ne 7

26 25274



i H ’i’z
Uﬂm

+ZE} ] *‘fé

it i

3apI/ICOBaTb SIIOPBI BXOAHOI'O X BBIXOAHOT'O HAIIPpsDKeHUA [Jid CXeMbl I110C/1e10BaTe/IbHOT0
ABYCTOPOHHEIro AWOAHOI0 OrpaHUUUTe/Id YPOBHS, IMPeACTaB/JI€HHOI'O Ha PUCYHKe. ITosicHuTh
pa60Ty CXeMbI B TEKCTOBOM DeXXHMe.

Ne 8 [TpuHLMT paboThI 371IeMeHTapHOM OMCTabMTBHOM STUeliKi: HapHUCOBATh CXEMY U 1aThb TEKCTOBbIE
TTOSICHEHUSL.

Ne 9 I[Tpu Kako¥ KOMOWHALIMY BXOJHBIX CUTHAJIOB TPEXBXO/0BOTO JIOTHYeCKoro snemenTa UJTV-HE
Ha BBIXO/ie MTOSIBUTCS JIOTUUeCKas eZjJMHULIA:

Ne 10 CornacHo TeopeMe Jie MopraHa OTpULIaHHe AU3BIOHKL[MY JIOTUYECKUX [IepeMeHHbIX
9KBUBAJIEHTHO
Bonpocbl 3akpbimo2o muna:

Ne 1 IMpu Kako KOMOWHAIIMK BXOJHBIX CUTHA/IOB TPEXBXO/I0BOTO JIOTHUeCKOro snementa UJIV-HE

Ha BBIXOJ|e TTOSBUTCS JIOTUUeCKasl eInHULIA
000
101
110

111
Ne 2 [Ju3bI0HKTHBHAs HOpMasibHast popMa JIoruueckoit QyHKLUU — 3TO

J13bI0HKIIMSA 271eMeHTapHbIX KOHBIOHKIUN ITepeMeHHbIX WX UX UHBepCUit
KoHBIOHKIMS 3/1eMeHTapHBIX AU3BIOHKLWHN [TepeMeHHbIX WK X UHBEPCHi
JU3bI0HKIIMSA BCeX IlepeMeHHbIX U X UHBepCUi

KoHBrOHKIMS BCeX MepeMeHHbIX U UX UHBepCHi
Ne 3 KoHbroHKTHBHas: HOpMasbHasi hopMa J0rnyeckux GyHKLUN — 3TO

[JU3bI0HKLIMS 271eMeHTapHbIX KOHBIOHKIUN TepeMeHHbIX WX UX UHBEepPCUit
KoHBIOHKIMS 3/1eMeHTapHbIX AU3bIOHKLMI TepeMeHHbIX WU X UHBepCUH
JIM3BIOHKIINS BCeX MlepeMeHHBIX U UX UHBepCUU

KoHbroHKIIMS BCexX repeMeHHbIX U UX UHBepCUi

Ne 4 CKOJIbKO COBepILIeHHBIX JU3bIOHKTHBHBIX HOPMa/IbHBIX (POPM HMeeT Kaxkzasi Jorhyeckas
(GYHKIMS N TIepeMeHHBIX

1
2
2’n

n2
Ne 5 KoHcTuTyeHTa ejHULIBI — 3TO

Jlornueckast CI)YHKLII/IH, KOTOpas paBHa eJWHULIE
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Jlornueckast GyHKIWsI, KOTOPasi IPUHMMAET eAMHUUHOE 3HaueHre Ha OfHOM Habope
repeMeHHbIX

Jlornueckast (bYHKL[I/IH, KOTOpas NpUHUMAET € IMHNYHOE 3HAUeHHWE Ha BCeX Ha60an repeMeHHbIX

Jlornueckas (yHKLMs, KOTOpasi He paBHa eJUHNLIe
Ne 6 Kaxoe 13 nepeunc/ieHHbIX LIU(POBLIX YCTPONUCTB He OTHOCUTCS K K/1acCy
T10C/1eJ0BaTe/IbHOCTHBIX:

Mynbruniekcop
HeMynbrumnnekcop
[Mudparop

CueTurk
Ne 7 Kakasi toruueckast pyHKIUs1 He (OPMUPYETCST Ha BBIXOZle KOMIIapaTopa

F(A>B)
F(A
F(A=B)

F(A+B)
Ne 8 Kaxkoe 1x nepeunicieHHbIX YCTPONCTB MOXKeT (yHKLIMOHUPOBAaTh KakK [1eMY/IbTUII/IEKCOD

Hemmdparop co BxoqoM paspeliieHust pabotsl E
[Mpeobpa3oBaresb KoJja Co BXOZIOM pa3speliieHus paboTsl E
KowmrapaTop co BxoZioM pa3peliieHusi paboTel E

CyeTumK CO BXOJ,OM paspelieHus pabotsl E

Ne 9 Kakyto niornueckyro QyHKLMIO Ha3bIBaKOT «CTpesika [Tupca»
n
nim
NJIN-HE
N-HE
Ne 10 Kakyto nornueckyto (yHKui0 HaspiaroT «Tpux Lleddepar»
n
nim
NJIN-HE
U-HE
IICK-4
Bonpocbl omkpbimoz0 muna:
Nel B ocHoBy nocTpoenus KapThl KapHo nososkeH Koz I'pesi, KOTOpbI npejjionaraet, 4To
Ne 2 PacrionioxxuTe HabopbI BOMUHBIX TiepeMeHHbIx 00 01 10 11 B Koge 'pest
Ne 3 CKOJ/IBKO BXOZIOB UM€eT TOJHBIN rdparop ¢ 4-Msi BbIXOAaMU?
Ne 4 CKO/bKO BXO/IOB UMeeT IMOJIHbIN 1IudpaTop ¢ 3-MsI BbIXOAaMU?
Ne 5 Ecsii Ha 7 BXO[| IOJTHOTO HEITPUOPUTETHOTO IIv(paTopa MpHilies1 aKkTUBHBIM CUTHAI, KaKok

BI)IXO,ZLHOI‘/JI CUT'HaJI TIOABUTCA Ha BLIXOAaX?

OTtBeT

Ne 6 Ecnu Ha 6 BXO/| MO/IHOTO HEITPUOPUTETHOTO IIK(paTopa MpUllies1 akTUBHBIM CUTHAJ, KaKoi
BBIXOZIHOM CUTHAaJ MOSIBUTCS Ha BbIX0OZax?

OtBet

Ne 7 Ecii Ha 5 BX0/I, ITO/THOTO HEMPUOPUTETHOTO K¢ paTopa MpHIlies aKTUBHBIN CUTHAaJI, KaKoi
BBIXOJHOM CUTHaJI OSIBUTCS Ha BBIXOJAX?
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

OTBeT

Eciu Ha 4 BX0/, TOJIHOIO HENPUOPUTETHOro MKrdpaTopa Mpulliesl akTUBHbIM CUrHasI, Kakoi
BBIXOJJHOU CUTHAJI TOSIBUTCS Ha BBIXOJAX?

OTtBeT
Ecnu Ha 7 BXOZ, TOJTHOTO HETIPUOPUTETHOTO 1iHdpaTopa Npulliesl akTUBHBIN CUTHaJ, KaKou
BBIXOZJHOM CHUTHAJI TIOSIBUTCS Ha BBIXOZAX?

OTBet
Ecsu Ha 2 BXO/| MOJTHOTO HEMTPUOPUTETHOTO IIvdpaTopa Mpuilies1 akTUBHBIM CUTHAJ, KaKok
BBIXOJJHOM CHUTHAJI TIOSIBUTCSI Ha BLIXOZAX?

OTBeT
Bonpocbl 3akpbimo2o muna:
Kaxkoii Habop jioruueckux GyHKIUH He sIBIsSeTCs (PyHKIMOHATBHO-TIOHBIM 6a3ucoM?

U, WIU, HE
U-HE
WIA-HE

N
KoaddurmeHT 3anonHeHus — 3o

OrHoI1iieHre repuro/ia cjiefoBaHHUA UMITY/IbCOB K JJIMTE/IbBHOCTU UMITYJ/IbCa
OTHOLIIEHHE [TUTE/TBHOCTH UMITY/IbCA K MIEPUO/Y C/Ie[OBAHUS UMITY/IbCOB
BenuurHa, obpatHast yacToTe

JnTebHOCTD Mauku UMITYJ/IbCOB
Kakoro Buza MogynsiLiuu He CyLLeCTByeT

AMIIATYHO-UMITY/IbCHAS
[[MupoTHO-UMITY/IBCHAS
YacTOTHO-UMITY/IbCHAS

BpemeHHO-UMITy/IbCHAs
Kaxkast 13 omepauyii He UCTIO/Tb3YeTCs /ISl TpeoOpa30BaHUs aHAIOTOBOTO CUTHAasIa B LU(poBoi

KBaHTOBaHUe
JVICKpeTu3aLus
KOZIMpOBaHMe

VHBEPTUPOBaHue
AKXTHBHas JJIUTeIbHOCTb UMILYJIbCA OIpefie/seTCs

Ha yposre 10% OT aMIIuTyzibl
Ha ypoBne 50% OT aMIIUTyibI
Ha yposre 90% oT aMIuTyzbl

KdK QJINTe€JIbHOCTb UMITYJ/IbCAd 10 OCHOBAHWIO
OTHoIllIeHre nepuoa cjiegoBaHUA UMITY/IbCOB K AJIUTE/IbHOCTU UMITY/IbCa

OTHollleHre AJIUTEIbBHOCTH UMITYJ/IbCA K Iepuoay Cj1e0BaHUsA UMITYy/IbCOB
BEHI/I‘{I/IHa, 06paTHaH yacToTe

,Z[]'[I/ITGJII)HOCT]) TMa4yKu UMITY/IbCOB

CpegHee 3HaueHe TI0C/Ie/[0BATE/TEHOCTH MPSIMOYTO/IBHBIX UMITY/IbCOB C aMILTUTYAO0H 2 B,
J/IUTEJIbHOCTBEO UMIysibca 10 Mc ¥ nepuofioM ciiefoBanys 40 MC cocTaBiisieT
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IICK-5

Ne 8

Ne 9

Ne 10

0,5B
1B
2B

4B

oXsclo -

oo EaTrig . . .

5 |5 | o S ;- -
3?7} o ihlﬂhl
g N I
|
. 18pF
LR
§21kn

T

Kakot#i Tvr 1jenv nipeficTaBieH Ha PUCYHKe?

AvddepeHIpyOLast

WuTerpupyromas
K ymHeiiHBIM ycTpO¥cTBaM (hopMHUPOBaHMS 1 ITpeobpa3oBaHs UMITY/IbCOB He OTHOCST

Huddepentmpyroiiue 1emnu
WuTerpupyrormye e
JIVHUYM BPeMEHHOU 3a/lepXKKU

DJ/IeKTPOHHbIE K/THOYU
K nuHeliHBIM ycTpoticTBaM (opMUpOBaHUs U TPeoOpa30BaHuUs UMITY/IECOB OTHOCST

Ouddepentmpyromive renu
VHTerpupytomue Lenu
JInHUY BpeMeHHOM 3a/1epyKKU

BJIEKTPOHHBIE K/ITHOUHU

BOl’lpOCbl OMKpbIMOoO20 muna:

Ne 1

.

f;(xhxz1x3=x4)= X, Xy VX035 VX (X X5 V X3Xy).

SIBnsieTcst iu JaHHOE BBIpa)KeHHe IM3bIOHKTUBHOM HOpMasibHOW hopMOii?

Ne 2

f(x,,xz,xa,x4)= XpV Xy Xy V Xy XX, VXX,

SIBnsieTcst v JaHHOE BhIpaXkKeHHe AU3bIOHKTUBHOW HOpManbHOW (HhopMOoii?

Ne 3

30
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f(xlsxzsxsa-‘:e:):xz(xz VX ) (X, VX3 VX, )(x, VX))

SIB/ISIETCS /T IAHHOE BBIPAKEHWE KOHBIOHKTUBHON HOPMA/IbHON (hOPMOiA?
Ne 4

/ (xnxzsxa):(x: VX )X, VX))V X,

SBisieTcsi I JAHHOE BhIpa)kKeHWe KOHBIOHKTUBHOM HOpMasibHOM (opmoit?

Ne 5
a b c d e f g dp
ARV AR IR VRN T RN TR VAN VAN TN
com
Kak Ha3bIBaeTcst npeacTaB/ieHHasA Ha PUCYHKe CXeMad COeJMHEeHUA CBETOANOA0B B PaMKaX CEMUCErMEHTHOI' O
HWHAWKATOpa
Ne 6

com

Kak HaspiBaeTcs npe/icTaB/eHHast Ha PUCYHKe CXeMa COe/IMHeHUs] CBeTOAUO/0B B PAMKAaX CeMUCETMEeHTHOrO
WHJMKaTopa

Ne 7 3apucoBaTh CXeMy CEMUCETMEHTHOTO MHMKATOpa C 00L|UM aHO[IOM

Ne 8 3apucoBaTh CXeMy CEMHCETMEHTHOTO WH/JUKATOPa C 0OII[UM KaToZioM

Ne 9
—g AD - =
Pazpagsl =4 A1
qyucna A A2
— /3
ASD [rm—
— A}E
BXOAB ened A=B A=B j Bbixoasi
H{B J—
Pazpsanl e B1
yucna B =t B2

Kakoit nudpoBoii GyHKLIMOHANBHBIHN y3es1 pe/icTaB/ieH Ha PUCYHKe?
Ne 10 B nonHOM My/IBTUIIZIEKCOPE MeXKAY UNMC/IOM MH(POPMAL[MOHHBIX BXO/[0B N U UUC/IOM aJjpeCHbIX BXOZI0B M
ZleliCTByeT COOTHOIIIeHHe

Bonpocbl 3aKpbimo2o muna:
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Ne 1 Iyt KakOTO IMHEHHOTO yCTPOICTBA (POPMUPOBaHMUS U IPe0Opa30BaHsI IMIY/IbCOB XapaKTePHO, UTO BBIXOJHOM
CUTrHaJI NIPOIOPLIOHAa/IEH CKOPOCTU U3MEHEHHS BXOJHOTO

HuddepeHrupytoliye 1enu
Nurerpupyroye Lenu
JIVHUY BPEMEHHOM 3a/1ep>KKU

VmnynbcHble TpaHC(OPMATOPEI
Ne 2 InutenbHOCTH MepexofHoro nporecca RC-1enu paBHa

RC
2RC
3RC

R/C
Ne 3 KpuBasi HaMarHMUMBaHUsI UMITy/IbCHOTO TpaHcdopmaropa npecTaBisieT coboit

OKCITOHEHIa/TBHYI0 (YHKIHIO
JIvHelHO-HapaCTaILYI0 (GYHKIIUIO
JIMHEHHO-yOBIBAOIIYIO (PYHKIIUFO

[TeTsto rucTepesuca
Ne 4 VIMmmysbcHasi MarHATHas IIPOHULIAEMOCTB - 3TO

OTHolleHMe NipypallieHys] MarHUTHOM MHAYKLMY K TIpUpallieHH 0 HallpsDKeHHOCTH HaMarHWUKBAOLero 1moJist
OTHoIlIeHMe TpUpall{eHHs HalpsDKeHHOCTH HaMarHMYMBAIOILero 1osist K pYpallieHn0 MarHUTHOM WHAYKLUN
OTHollleHMe NIpUpallieHNs] MarHUTHOM MHAYKLMU K TIPUpALLieHHI0 HalpsSDKeHHOCTH 3/1eKTPHUUeCKOro oISt

OTHoIlIeHMe TTpUpalljeHUss MarHUTHOM UHAYKLMH K TIpUpallleHUI0 HamnpshKeHust
Ne 5 B MHOr03MUTTEpHOM TPaH3UCTOPE UKC/I0 SMUTTEPOB OIpese/isieT

Uucso BxogoB NJIC
Yucno BeixonoB NJIC
Yucsio BHYTPEHHUX COCTOSTHUM

Yic/o Touek 3a3eMIeHUs
Ne 6 KoaddwurreHT pa3BeTBieHUs 110 BBIXOAY /ISl UHTerpaabHbIX jorndyeckux cxem (MJIC) — 3to

BemuuHa, obpatHast KO3QduULeHTy 00beAUHEeHHS 110 BXOAY
Harpy3ouHast crioco6HOCTB
3aBUCUMOCTB BbIXOAHOT0 HanpsbkeHUs MJIC oT HanpskeHUsl Ha OZIHOM U3 ero BXOZI0B

3HaueHue JIOTUUeCKOro Iieperazia /ijist UCII0/b3yeMOol TeXHOI0TUI
Ne 7 Kakyto j0ruuecKyro GyHKIIHIO BhITIONHSeT 6a30BbIii s1eMeHT TTJT

HE
nim
N-HE

WJIU-HE
Ne 8 DnekTpoHHBIN NpUOOP, Nexaryii B ocHoBe 6a3zoBoro anemenTta TTJI — 3To

MHOrosMUTTepHBIN TPaH3UCTOP

[TosieBoii TpaH3UCTOP B YITPaB/ISIOLLMM p-TI-TIEPeX0Z0B
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MII-TpaH3ucTOp CO BCTPOEHHBIM KaHa/IOM

M/II-TpaH3ucTop C HaBeZeHHbIM KaHa/I0M
Ne 9 M/ITI-TpaH3uCTOp C UHAYIIMPOBAHHBIM KaHAJIOM MOXKET paboTaTh

TomeKo B pexkiMe 00eHeHHs 3apsifia
B pexxume obeaHeHus U oboralieHuys KaHasa
TonbKo B peskrMe oboraleHust KaHaia

TosbKO MpH 3a3eM/IeHHOM 3aTBOpe
Ne 10 M/ITT-TpaH3ucTop ¢ cCOOCTBEHHBIM KaHa/IOM MOXKET paboTaTh

ToneKo B pexxuMe 06eHeHHUs 3apsia
B pexxume obeHeHUs 1 oboralLeH s KaHaia
TonbKo B pexkriMe o6oraleHust KaHaia

To/bKO TIpY 3a3eMJIEHHOM 3aTBOpe
IICK-6/23
Bonpocbl omkpbimoz2o muna:

Ne 1 CkosbKO afjpecHbIX BXOJOB J0/DKEH UMeTh MY/IbTUILIEKCOP, UMeroLuii 8 MH(OpMaljMoOHHBIX BX0J0B? OTBeT:

Ne 2 CKO/BKO afipeCHBIX BXO/IOB JIO/DKEH UMETh MYJIBTUIL/IEKCOD, UMetolui 16 nH(popMariioHHBIX BXOJJOB?

Ortser:
Ne 3 Kakyto jiornueckyto GyHKIUIO Ha3biBarOT «uTpux [leddepar»
Ne 4
Kakot#i rirdpoBoit pyHKIMOHANBHBIN y3er1 MpeJCcTaB/ieH Ha pUCYHKe?
Ne 5
" l "
o——c,| M
- Boon
— A Sol—
By B —1 A S
1 } 4 S:—
— !"'lg 33 —_
1 {' Bﬂ
__ 1 Bl
B,
1 33 Cd
-
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Ha Bxop cxembl ofiaeTcst MOJIOKUTEeIbHOe YKuc/o 12 (B AecaTUUHOM cucteMe curcienust). Kakoii pesynbraT
crieflyeT OKHU/aTh Ha BBIXOZIaX CXeMbl ¥ riouemy. [IprBecTr Ha3BaHWe CXeMbl 1 000CHOBATh OTBET.

Ne 6
L] l "
o—-Ic,| sm
S— BJIDTI
il Sol—
—1 4, S
-— Az Sz [
+—4 Si3f—
B,
B,
'BZ
Ba_ C4
Ha Bxop cxeMbl nofiaeTcst nonoxureabHoe uyuciio 10 (B fecATUYHOM cucteMe curcieHusi). Kakoit pesynsrar
C/ielyeT OXKU/aTh Ha BBIXO/IaX CXeMbI U roueMy. [IpUBeCTH Ha3BaHUe CXeMbl M1 000CHOBATh OTBET.
Ne 7
" l "
o——Cy SM
-_— Bon
—1 4% Sof—
Bnp B.s — A M)
| o L I Y
-— Ag S! —_
10 =3
B,
—_ 1 Bl
'BE
1 T‘ .Bs Cd

Ha Bxop cxembl ofjaeTcst MOOKUTEIbHOe YUC/I0 9 (B leCITUUHOMN crcTeMe curcieHust). Kakoit pesynbTar
crieflyeT OKHU/aTh Ha BBIXOZIaX CXeMbl U riouemy. [IprBecTy Ha3BaHWe CXeMbl 1 000CHOBATh OTBET.

Ne 8 TlIpu Kakoii KOMOWHALUM BXOAHBIX CUTHA/IOB TPEXBXOAOBOTO jIoruueckoro sneMenTta MJIM-HE Ha BbIxoze
MOSIBUTCS JIOTUYeCKas eINHAUL[a:

Ne 9 CornacHo TeopeMme jie MopraHa oTpyLjaHye JU3bIOHKLN JIOTMUeCKUX [1epeMeHHbIX SKBUBa/IeHTHO

Ne 10 B ocHoBy noctpoeHnusi KapTbl KapHo nonokeH ko, I'pest, KOTOPBIi TIpeAIoiaraeT, uTo

Bonpocbi 3aKkpbimo2o muna:
Ne 1 KombuHaLMOHHOE 1[U(MPOBOE YCTPOHUCTBO — 3TO YCTPOUCTBO, KOTOPOE

COZIeP)XUT 3/IeMEeHThI IIaMATH
OIMUCHIBAeTCS KOMOMHAL[Mel pa3HOCTHBIX YpaBHEHHH
COJIEP’KUT B CBOEM COCTaBe KOMOMHALIMIO PETHCTPOB U IIMHHBIX ()OpMUpPOBaTesiei

TipeAariosiaraeT, YTO 3HaUeHre BbIXO,E[HOfI CbYHKL[I/II/I oripefensaeTcs KOM6I/IHEIL[HEI>1 BXOAHBIX JIOTHUYEeCKHX
TIepeMeHHBIX

Ne 2 /Iu3bIOHKTHBHAs HOpMasbHasi popMa JIorndyeckoi GyHKLIMU — 3TO
JU3bI0HKIIMS 27IeMeHTapHbIX KOHBIOHKIUN IepeMeHHbIX WX UX UHBEepPCUi
KoHBIOHKIMS 371eMeHTapHbIX AU3bIOHKLMI TepeMeHHbIX WU UX MHBepCUM

,D;I/B'B}OHKL[I/IH BCeX MepeMEHHBIX U UX I/IHBepCI/Iﬁ
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KonbloHK1US BCex IepeMeHHbIX U X MHBepCUii
Ne 3  KoHbIOHKTHMBHAsi HOpMasbHast hopma jioruueckux QyHKLIWUN — 3TO

,HI/IB’LI-OHKL[I/IH 3/IEMEHTapHBIX KOH'bIOHK]_[I/II‘/JI TIepeMeHHbIX WU UX I/IHBepCI/Iﬁ
KOH’I:I-OHKI_[I/IH JIeMEeHTapHBIX I,E[I/I3'I)I-OHKI_[I/Ii/JI TnepeMeHHbIX WIH UX I/IHBepCI/II‘/JI
,HI/IB’LI-OHKL[I/IH BCeX IIepeMeHHBbIX U X I/IHBepCI/Iﬁ

KoHbloHK1US BCeX IepeMeHHbIX U UX UHBePCUi

Ne 4 Kakoe u3 nepevrc/IeHHbIX L[I/ICprBI:IX YCTPOﬁCTB HE OTHOCHUTCH K K/IaCCy 1OoC/ie0BaTe/IbHOCTHBIX!

MynbsTHIIIEKCOP
JleMy/IBTHILIEKCOD
ITudparop
CueTunK
Ne 5
a b C d e f dp
NRAZRN T VRN T VAR RN AN VAN
com
ITO cxemMa
7-CerMeHTHOr0 MHAMKATOpa C OOIIUM aHOZOM
7-CerMeHTHOTO MH/MKATopa ¢ OOIIMM KaTo[joM
Ne 6
com
NIV TAUZN TN T AN T AN RN
a b c d e f dp
ITO cxemMa
7-CerMeHTHOTO UH/IUKaTopa C 00IIMM aHO/IOM
7-CEerMeHTHOTO MH/MKATopa C OOIIUM KaTo/[oM
Ne 7
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Ne 8

Ne 9

—— AO =- =
Paspagsl =] A1
qyucna A A2
ASB frmm—
— AbB
Bxogbl A=B A=DB e Brixoael
A<hE fr———
Paspanbl et B 1
yucna B == B2

Kaxoii judpoBoii GpyHKLMOHAIBHBIN y3e1 [pefCcTaB/ieH Ha PUCYHKe?
Kommnaparop

MynbTuUniekcop

[Mudparop

CymmMmarop

Kakot#i 1irdpoBoii pyHKIMOHAIBHBIN y3er1 MpeJcTaB/ieH Ha pUCYHKe?
Kommnaparop

MyisTUIIeKcop

[Mudparop

Cymmartop
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o—1c,| sm
- Bon
— A Sob—
Byp —1 4 S
Hal |
- Ag 33 —
B,
] B
B,
By Cy
IJTO cxemMa

BbIUMTaTe/Isl JBOMUHBIX KOJJOB
CyMMaTopa JBOUUHBIX KOZIOB
ripeo6pasoBareyisi IPSIMOTO KOZA B AOTIOTHUTETBHBIN

nipeobpa3oBareisi IPSIMOTO KO/ia B MHBEPCHBIN
Ne 10 Kakast nornyeckas GyHKLMsI He GOPMUPYeTCs Ha BBIXO/e KOMITapaTopa

F(A>B)
F(A
F(A=B)

F(A+B)
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