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1. IlepeyeHb KOMNETEHIUH M HHANKATOPOB X JOCTHKECHUS
[Ipouiecc n3yueHus: AMCUUILIMHBI HAlIpaBJieH Ha (POPMHUPOBAHHUE CIEAYIOIUX KOMITETEHIIHI:

Kon u Kon n HauMeHoBaHue
HauMEHOBaHUeE HHAUKaTOpa JOCTHXKCHUA Dran Hpe,[[IJ_IeCTBYIOHlI/Ie Tatibl
. (c ykazaHueM JUCITUTIIINH )
KOMIIETEHINH KOMIIETEHIINH
IK-1 — IIK 1.1 — 3HaTh: OCHOBBI IArtan 1-OCHOBBI TEOpUU
CriocobeH K TEXHUUYECKON AKCILTyaTallH, Lenei;,
DKCITyaTallid  [IPUHLUIBI TIOCTPOEHUS U PabOThI OCHOBBI TOCTPOCHHUS
U pa3BUTHUIO KOMMYTAIIMOHHOTO  000pYAOBaHUS MH(HOKOMMYHUKAIIMOHHBIX
CETEBBIX KOMMYTALIMOHHBIX ~ MOACHUCTEM H CUCTEM U CETEH;
miatdopm, CETEeBBIX IIATPOPM, IEPCIEKTUBBI Pacnipoctpanenue
CUCTEM U CeTe [TeXHUYECKOrO0 pa3BUTHUS OTpaciu CUTHAJIOB U [TIOMEX B
nepegaun CBSI3U 2 WH()OKOMMYHUKAIIMOHHBIX
TTAaHHBIX cuctemax; Benenue B
orepanuoHHyro cuctemy Unix;
DKOHOMHUKA TPEeANPUATHIA
oTpacii UHHOKOMMYHUKALIUH;
[TakeThl IPUKIAAHBIX IPOTPAMM;
—IIK 1.2 — Ymers: Jtan 1-OcHOBBI TEOpUH
[IPUMEHSTHh (PU3NUECKUE 3aKOHBI U LEIICH;
MaTeMaTHYeCKHE METOJIbI JIJIs OCHOBBI IOCTPOEHUS
pelieHns 3a/1a4 TEOPETUYECKOro U WH(HOKOMMYHUKAIIMOHHBIX
[IPUKJIAIHOTO XapaKTepa CUCTEM U CETeH;
Pacnipoctpanenue
2 CUTHAJIOB U [TIOMEX B
WH()OKOMMYHUKAIIMOHHBIX
cuctemax; Benenue B
orepanuoHnyo cuctemy Unix;
DKOHOMHKA MPEANPUATUI
0Tpacyii NHHOKOMMYHUKAIINNA;
[TakeThl NPUKIAAHBIX IPOTPAMM;
-IIK 13 - Baapers: Irtan 1-OcHOBBI TEOPUU
HAaBBIKAMHU HCTIOJIb30BAaHUS 3HAHUMN Lene;,
Gbu3MKM U MaTeMaTUKH  IIpH OCHOBBI IOCTPOEHUS
pElIeHNN TPAKTHUECKUX 3a7a4 MH()OKOMMYHUKAIIHOHHBIX
CHCTEM U CETEH;
Pacnipoctpanenue
2 CHUTHAJIOB U TMIOMEX B

MH(POKOMMYHHUKAITUOHHBIX
cucreMax; BBegenue B
ornepannoHHy cuctemy Unix;
OKOHOMUKA MNPEAIpUITUI
oTpacii UH(HOKOMMYHUKALIUH;
[TaxeThl MPUKIIATHBIX TPOTPAMM.

dopma(bl) MPOMEKYTOUHOH aTTECTAIUH 110 TUCLMITIIMHE: 3a4eT (4 ceMecTp).




2. [loka3aTeu, KpUTEPUHU U MIKAJIbI OLIEHUBAHUS KOMIIeTeHIUI

2.1 TlokazaTeneM OIICHMBAHUS KOMIIETCHLIMH Ha 3Tane MX (OPMHPOBAHUS TPH H3YYECHUHU
JVCLUIUIMHBI SIBISIETCS YPOBEHb MX OCBOCHHS.

[Ixana PesymbTaTht 06ydeHms [eckpunropsl ypOBHeI/IU

OLIEHUBaHU OCBOEHUSI KOMIIETEHIINN

IIK 1.1 — 3naTh: OCHOBBI TEXHUYECKON IKCILTyaTal[MH, IPUHLIMIIBI IOCTPOEHUS U paOOThI

KOMMYTallMOHHOT'O 000PY10BaHHsI KOMMYTAIIMOHHBIX [TOJICUCTEM M CETEBBIX IIAT(HOPM,
[IEPCIIEKTUBBI TEXHUUYECKOT0 PAa3BUTHSI OTPACIH CBSI3U

3HaTh: OCHOBBI TexHHUecKOW  (MMeeT ciaboe mpencTtaBiieHHe 00 OCHOBax
PKCILTyaTaluu, IPUHIUIIBI TEXHUYECKOH OKCIUTyaTallid, TNPHHLUIBI
[IOCTPOCHUS U pabOThI [OCTPOEHHUsSI U PAbOThl KOMMYTAllMOHHOI'O
KOMMYTAIIMOHHOTO 000pyoBaHus  (000pyI0BaHUs KOMMYTalHOHHBIX
KOMMYTAllMOHHBIX IIOJICUCTEM U [OJICUCTEM M CETeBBIX  IIaT(opM,
CEeTEBBIX IIATPOPM, IEPCHEKTUBBl  |[IEPCHEKTHBBl ~ TEXHUYECKOTO  pPa3BUTHS
TEXHUYECKOI'0 Pa3BUTHUS OTPACIIU OTpAaCiH CBA3U
CBSI3U He ymeer camocrosiTenbHO 0€3 MOMOIIU
[IperoiaBaTelisl BBIIOJIHATH J1a0OpaToOpHbIE
paboTHI.

Huszkuii
(TIOpOTOBBIiN)
YPOBEHB

3HaeT OCHOBBI TEXHUYECKOH IKCILTyaTalllH,
MPUHIMITBI ~ TOCTPOCHUS W PabOTHI
KOMMYTAIIHOHHOTO 00opyI0BaHUs
KOMMYTAIIHOHHBIX TOJICHCTEM M CETEBBIX
m1arhopM, TEPCHEKTHBBI TEXHUYECKOTO
Pa3BUTHS OTPACITH CBSI3U

JlaGopaTtopHbie Pa0OOTHI  BBIMIOJIHEHBI  C
HE3HAYUTEIIbHBIMH  OTKJIOHEHUSIMH ~ OT
TpeOOBaHMI

Cpenuuit
YPOBCHB

B nonHoi# Mepe 3HaeT OCHOBBI TEXHUYECKOU
DKCIUTyaTalluy, MPUHLUIBI HOCTPOCHUS U
paboThl KOMMYTAlLlMOHHOTO O0OpY/IOBaHUS
Bricokuit KOMMYTAllUOHHBIX IOJICUCTEM M CETEBBIX
YPOBEHb m1aThopM, MEPCHEKTHBBI TEXHUYECKOTO
pa3BuTHs oTpaciu cBsizu JlaGopaTtopHble
pabOThl BBIIIOJIHEHBI B COOTBETCTBUU C
TpeOOBaHUSIMU

IIK 1.2 - YMeTb: npuMeHATh GU3NYECKUE 3aKOHBI U MATEMATUYECKUE METO/IbI JIs
pELICHNs 33]1a4 TEOPETUYECKOT0 U IPUKIAAHOIO Xapakrepa

YMerh: IpUMEHATh He ymeer camocrosiTenbHO 0€3 MOMOIIA
¢bu3nyeckre 3aKOHbI U npernojaBaTenss MPUMEHATh (U3NYECKHe
MaTeMaTHYeCKUE METObI IS 3aKOHbl M MaTEMaTU4YECKHE METOMBbI IS
peLIeHus 3a/1a4 TEOPETUYECKOTO U pelieHus  3aJad  TEOPETHYECKOTO U
[IPUKJIATHOTO XapaKTepa [IPUKJIAJHOTO XapaKTepa
He ymeer camocrosTensHO 0€3 MOMOIIU
[pernojaBaTelis BbINOIHATh JaOOpaTOpHbIE
paloTHI.

Huzkuit
(TTOpOrOBBIiA)
YPOBEHB

YMeeT MpuUMEHSATh (PU3UYECKHE 3aKOHBI H
MAaTEMAaTUUCCKHUE MCTOABI [Jid PCIICHUA
3alad  TEOPETUYECKOT0 U MPHUKIAJHOTO
XapakTepa

JlabGopaTropHble pabOTHI  BBIOJHEHBI C
HC3HAYUTCIIBHBIMN OTKJIOHCHUAMHN oT
TpeOOBaHMIT

Cpennuit
YPOBEHB

Bricoknii B nonHoi1 Mepe ymeeT NpuMeHTh
YPOBEHb ¢u3nyeckne 3aKOHbl 1 MaTeMaTHYECKHe




METOBI ISl peILICHHs 3a/1a4
TEOPETUIECKOTO M MPHUKIIAJTHOTO XapaKTepa
TEOPETUYECKOT0 M MPHUKIIAJHOTO XapaKkTepa.
JlaGopaTopHbie paOOThI BHITTOJTHEHBI B
COOTBETCTBHUH C TPEOOBAHUSIMHU

IIK 1.3 - BrajeTb: HaBbIKAMU MCIIOJIb30BAaHUS 3HAHUN (U3UKU U MATEMaTHKHU TIPU
PELICHUN IPAKTUYECKUX 3a/1a4

Baajnerb: HaBbIKaMU He ymeer camocrosiTenbHO 0€3 MOMOIIU
VCII0JIb30BAaHUS 3HAHUN (DU3UKHU U [IperoiaBaTelisi UCMOIb30BaTh (U3NYECKUE
Huzkui MAaTCMAaTUKU IIPU PCIICHHUU 3dKOHbI W MATCMATHYCCKUC MCTOJbI IIpU
(OpOroBbIi) [MPaKTHUUYECKUX 3a7a4 PEILICHNN IPAKTUYECKUX 3aad.
YPOBEHb He ymeer camocrosTenbHO 0€3 MOMOLIM
[IperoiaBaTelisl BBIIOJIHATH J1a0OpaTOpHbIE
paboTHI.

Biageer HaBbIKaMU HCIIOJIB30BAHMS 3HAHUM
GU3MKM W MaTeMaTUKA TPH PEHICHUH

Cpennuit [MPaKTUYECKUX 3a]1a4.

YPOBEHb JlabGopaTropHble paOOTHI  BBIOJHEHBI C
HE3HAUUTEJIbHBIMA ~ OTKJIOHEHHSIMH  OT
TpeOOoBaHMI

B nosnHO# Mepe HaBBIKAaMH HCIIOIb30BAHUS
3HaHUI (PU3UKH U MAaTEeMaTHKH IIPH
pEIICHNN TPAKTHYECKHX 3a7au.
JlabopaTopHbie paOOThI BHIIOIHEHBI B
COOTBETCTBHUH C TPeOOBAaHUSIMU

Bricokuii
YPOBEHB

2.2 Tabnuiua COOTBETCTBUS PE3yJIbTATOB MPOMEKYTOYHON aTTECTAllMU 10 AUCHUIUIMHE YPOBHIO
sTana GopMUPOBAHUS KOMIICTCHIIUN

Kona unaukaropa
[lIxana AL p YpoBeHb OCBOECHUS

®dopma KOHTPOJIA JOCTHKECHUS
OIICHUBAHUS . KOMITETCHIIUH

KOMIIETEHIINI
TaGOPaATODHLLE K 1.3 Huzkuit
EII)6OTII:I 3a4éT K 1.2 Cpennuii
P K 1.1 Bricokuii
K 1.3 HU3KHAMN
3auér 3auér K 1.2 CpEeIHUI
K 1.1 BBICOKU U




3. MeToanyeckue MaTepuaJbl, onpeaesomue Npoueaypbl OHeHUBAHUS

[Ipomniecc  omneHuWBaHWs 3HAHWN, YMEHWW, HABBHIKOB M (WJIM) ONBITa JACATEIHHOCTH,
XapaKTepU3YIOIUX dTanbl (OpPMUPOBAHUS KOMIETEHIMH, HpeAcTaBieH B Tabiuuax mo Gopmam
oOy4eHMUS:

OuenoyHsble
Cpe/CcTBa
IIK 1.1 — 3HaTh: OCHOBBI TEXHUYECKOM 3KCIUTyaTalluy, TPUHITUIIBI IIOCTPOCHHS M pabOThI

KOMMYTAIIMOHHOTO 000PYI0BaHHSI KOMMYTAIIHOHHBIX MTOJICUCTEM M CETEBBIX IIAT(HOPM,
MEPCIEKTUBBI TEXHUYECKOTO PA3BUTUS OTPACIIH CBA3HU

Knaccudukanus nudpoBbIX BEIYUCIUTEIBHBIX YCTPOWCTB

Cucremsl cuncnenusi. @opmatsl uncen. MamyHHbIE KOJIBI

KoMOnHamoHHbIe AJIEMEHTBHI. [MudpaTopsr.

JlemmdpaTopel. MyIbTUILIEKCOPBI.  J{eMyIbTHILIICKCOPHI.

Cymmaropsl. [IpeobGpazoBaTenu Ko0B

Tpurrepbl. CueTunuku

Peructpsl. 3annoMuHaronme ycrpocTaa

[IporpaMMupyeMble TOTHYECKUE HHTETPATIbHBIE CXEMbI

(IJINC)

MuKkpornpoieccopbl

®opmatsl koman. Pazpaborka [10 Mukpormpoueccopa

WuTepdeiicsl MUKpoIpolieccopa.

Jlornueckue onepanuu ¢ konamu. M3ydenne cucrem

CUHCTICHUS

Jlorudeckune OCHOBBI IIU(PPOBOI TEXHUKU

MonenupoBaHue paboThl U MUHUMHU3ALIUS

KOMOMHAIIMOHHBIX IIU(PPOBBIX YCTPOUCTB

MonenupoBaHue paboThl MyJIbTUIIIIEKCOPOB U

NEMYJIbTUILIEKCOPOB. Otuer no

VccnenoBanue paboThl TPUTTEPOB M HUPPOBBIX YCTPOUCTB, (MTabOpaTopHOH

paboTaronX Ha UX OCHOBE pabote

HccnenoBanue padotel Komnaparopos, CueTunkoB

VccnenoBanue paboThl aHAIOTO-IU(POBOTO U

111 poaHaIOroBOro npeodbpasonarese

Cucrema KOMaH/l MUKPOKOHTpPOJLIEpA.

[IporpamMmMupoBaHrue MUKPOKOHTPOJIJIEPA HA A3BIKE

accemouiepa.

Tun 3aHaTUA Tema (pa3nen)

Jleknsa 3auer

JlaGopaTopHas
paborta

Otuer no
Bce pa3nensl tuCcIUIUIAHBL 1a00paTOPHBIM
pa0oTam, 3aueT

CaMocTosTeIbHas
pabota

IIK 1.2 - YMeTb: npuMeHATh GU3NYECKUE 3aKOHBI U MAaTEMATUYECKUE METO/IbI JIs
peneHus 3a/1a4 TEOPETUYECKOT0 U MTPUKIIATHOTO XapaKTepa
Knaccudukanus 1u@poBbIX BEIUUCIUTENBHBIX YCTPOUCTB
Cucremsl cuncnenusi. @opmatel uncen. MamvHHbIE KOJIBI
KomOnHaoHHbIe JJIEMEHTBI. Iudparopsl.
JlemndpaTtopsl. MynbTUIIEKCOPHL. [{eMyIbTHILIEKCOPBHI.
Cymmaropsl. [IpeobGpazoBaTenu Ko 0B
Tpurrepsl. CueTynku
Peructpel. 3anoMuHaronMe ycTpoiicTsa
[IporpamMmmMupyemble TOTHYECKHE HHTETPAIBHBIE CXEMBI
(IUTAC)
MuKpOIpoLIECCOPbI
®opmatsl koman. PaspaboTka [1O mukponpoueccopa
WuTtepdeiicel MuKkpomnpolieccopa.

Jlexuus 3auer




Jlornueckue onepanuu ¢ konamu. M3ydenue cucrem
CUHCIICHUS

Jlornyeckrie OCHOBBI IIU(PPOBON TEXHUKH
MonenupoBaHue paboThl 1 MUHUMU3ALUS
KOMOWHAIIMOHHBIX HU(PPOBBIX YCTPOUCTB
MogenupoBaHue paboThl MyJIbTUILIEKCOPOB U

JIEMYJIbTUILIEKCOPOB. Otuer no

JlaGopaTopHas . .
aGoTa VccnenoBanue paboThl TPUTTEPOB U HUPPOBBIX YCTPOUCTB, (TabOpaToOpHOH

P paloTaroMX Ha UX OCHOBE pabote

Wccnenoanue padotel Kommnaparopos, C4eTunkoB

VccnenoBanue paboThl aHAIOTO-IU(POBOTO U

11(hpoaHaIoroBoro mpeodpazoBarene

Cucrtema KOMaH]] MUKPOKOHTpOJLIEpa.

[IporpaMMupoBaHre MUKPOKOHTPOJIJIEpa Ha S3bIKe

accemOJepa.

Otuer no

CamocTosaTenbHas
babota Bce pa3aenbl IuCUILUIMHBL 1ab0paTOPHBIM

paboram, 3a4er

I1K 1.3 - Biagerb: HaBbIKaMU UCITOJIH30BaHUS 3HAHUHN (DU3UKU U MAaTEMaTUKH TIPH

PCIICHUHN NPAKTHUYCCKUX 3aJa4

Jlexusa

Knaccudukanus nudpoBbIX BHIYUCIUTENBHBIX YCTPONCTB
Cuctemsl cuncienus. Dopmater yncesn. MamvHHbIE KOJbI
KoMOuHaonHsie 3JIEMEHTBI. [udpaTopsi.
Jlemmdpatopel. MynbTUIIIEKCOPBL.  JeMyIbTHIIIIEKCOPHI.
Cymmaropsl. [IpeobpazoBatenu KogoB

Tpurrepsl. CueTunku

Peructpsl. 3annoMuHaronme ycTpoicTaa
[IporpamMupyeMble TOTHYECKUE HHTEPAIBHBIE CXEMBI
(IJINC)

MuKpOIPOLIECCOPHI

®opmatsl komana. Pazpabotka [10 mukpomnpoueccopa
WuTepdeiicel MEKpoOITpoIieccopa.

3aueTr

JlaGoparopHas
pabota

Jlornueckue onepauuu ¢ kogamu. M3ydenue cucrem
CUHCTICHUS

Jlornyeckrie OCHOBBI IIU(PPOBON TEXHUKH
MopenupoBanre paboThl 1 MUHUMHU3AIIHS
KOMOWHAIIMOHHBIX HU(PPOBBIX YCTPOUCTB
MonenrpoBaHue paboThl MyJIbTUIIIIEKCOPOB U
JIEMYJIbTUILIEKCOPOB.

VccnenoBanue paboThl TPUTTEPOB U HIUPPOBBIX YCTPOUCTB,
paboTaroLINX HA UX OCHOBE

WccnenoBanue padotel Komnaparopos, CueTunkos
VccnenoBanue paboThl aHAIOT0-LU(POBOTO U
111(hpOaHaIOroBOro mpeodpazoBarenen

Cucrema KOMaHI MUKPOKOHTPOJUIEPA.
[IporpaMMrpoBaHre MUKPOKOHTpOJIJIEpa Ha A3bIKE
accemOIepa.

Otuer no
1abopaTopHOit
pabote

CaMocTosITeNbHAS

pabota

Bce pasaciibl AUCHUIIIINHBL

Otuer o
1a0opaTOpPHBIM

paboTam, 3a4eT




4. TunoBble KOHTPOJbHbIE 3aJaHUS
[IpeacraBuTh 0AMH NpUMEP 3a]aHUA 110 KAXKIOMY TUITY OLIEHOYHBIX CPEACTB AJI KaXK10U

KOMITETCHIINH, (POPMUPYEMON JTaHHOHN AUCIIUTUITMHOM.
IIK-1 Crioco0eH Kk 3KCIuTyaTalliy U Pa3BUTHIO CETEBBIX MIATHOPM, CUCTEM U CETeH Tepeaadn
JaHHBIX

4.1. Tunosoe 3a1aHue 1151 JIaOOPATOPHBIX PA0OT MO AUCUMUILINHE:

JlabopaTtopHas padota Nel Jlornueckue orneparuu ¢ Kogamu. M3ydeHne cucTeM CunucaeHus

Llens:

1.1. 3akpenuTs 3HaHUS 110 CUCTEMaM CUHCIICHHS], YCBOUTH MPUHIIUITBI MATEMAaTUYECKUX
ofepalnii B pa3IMuHbIX CUCTEMAaX CUUCIICHUS.

1.2. I3yuuTh NpUHIUIIBI MOJICTUPOBAHUS JIOTHYECKUX CXEM B IMporpaMMHOM nakere Multisim.

[Topsnox BeIMONMHEHUS PaOOTHI:

Bonpocsl qu1s nonycka k pabore:

3.1 Kakue cucteMpl CUnCIE€HUs Ha3bIBAKOTCS TO3ULIMOHHBIMU ?

3.2 B yeM 3akiiro4aeTcsi OTIANYUE MO3UIIMOHHBIX CUCTEM CUHMCIICHUS JIPYT OT Jipyra?
3.3 Kakue mo3uinoHHbIE CHCTEMBI UCITONIB3YIOTCS B IIU(PPOBOM TEXHUKE U TTOYEMY?

3ananue 1Js J0onycKa K padore:

4.1. OnpeenuTb MaKCUMaJIbHOE 3HAYEHUE 1IEJIOT0 N-Pa3psiIHOTO IBOUYHOTO YHCTIA.

4.2 OmnpenenuTh MaKCUMAJIbHOE 3HAYCHHE YuCiIa ¢ N-pa3psiiaMu LelIod 4acTu U M-pa3psiiaMu
IpOoOHOI YacTu.

4.3 TlpeoOpa3oBaTh MPHUBEACHHbIE HUXKE BOCBMEPUYHBICE M IIECTHAAUATEpPUYHBIC YKCIA B
JBOUYHYIO CUCTEMY CUUCIICHUS:

1) 7356,0415 - X,

2) 4012,5675 - X,

3) A1F,0236 - X,

4) E07,D3A6 - X3

4.4 TlepeBecTu B ACCATUYHYIO CUCTEMY CUMCIICHUS CIIEIYIOIINE YHUCTA!

1) DA31016 - X190

2) 7T0A0B16 - X190

3) F7BC446 - X190

4) D08,4C16 - X190

5) 75314 - X9

6) 40705g - X190

7) 753,145 - X1

8) 407,055 - X190

9) 111010011111101111, - X1

10) 101001110010110100; - X1

11) 1110100111,11101111, - X3p

12) 1010011100,101101; - X10

4.4 IlepeBecTu craeAyOIINE TECATUUHBIE YACIA B IIECTHAALATEPUUHYIO CUCTEMY CUUCIICHHUS:

1) 4108710 - X16

2) 15948, - X156

3) 2807,8861¢ - X1

4) 3962,77310 - X16

4.5 Tlonp3ysCch JOMOJHUTENBHBIM U 0OpaTHBIM KOAAMHU, CIIOKHUTH CIEAYIOLIUE Maphbl YHCEI:

1) N1=+ 010,111,; N2= + 010,011,;

2) N1=+ 110,101,; N2=-101,0115;

3) N1=-110,101,; N2= + 101,0115;

4) N1=-010,111,; N2=-010,011;;

5 Ilopsinok BbINOJHEHUS PA0OTHI:



PazpaGorka 11000r0  pajMo3JEKTPOHHOTO  YCTPOWCTBAMBKIIOYAaeT  (u3uueckoe  WiIH
MaTemMaTuyeckoe MmojenupoBaHue. @DHU3MUECKOE  MOJEIMPOBAaHHE  CBSI3aHO € OOJBIIMMU
MaTepHabHBIMU 3aTpaTaMH, TaK Kak TpeOyeT H3rOTOBJICHHE MAaKETOB M HX TPYIO0EMKOe
uccinenoanue. Muorga uncro ¢usmueckoe MoJeIMpoOBaHUE MPOCTO HEBO3MOXHO H3-3a CIIOKHOCTH
ycTpoiicTBa. B aToM ciydae mpuOeraroT K MaTeMaTHUYECKOMY MOJECTUPOBAHHIO C HCIOJIb30BAHHUEM
CPEICTB ¥ METO/I0B BBIUHCIUTEIbHON TEXHUKH.

HaumbGonee mpocToii W JIErKO OCBaMBaeMON MPOrPaMMOM, cojepkaiieid OJOK JIOTHYECKOTO
MOJICTUPOBaHKS IIUPPOBBIX YCTPOHCTB, siBisieTcst mporpamma Multisim

5.1 Co3zgare B mporpaMmMuoM makere Multisim cxemy ajs Hcc/ieT0BaHUs JOTHYECKOI0O
jemenTta "U"
Co31aHne HOBOM CXEMbI PACCMOTPHM Ha MPHUMEPE MCCIIEIOBAHUS CEPHH CIIETYIOLIMX
JIOTUYECKUX 3JIeMEHTOB (puc. 1):
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Puc. 1 — Cxema uccienoBauus JIOTHYECKOTro dieMeHTa «y»

Jns pa3MereHuss KOMIOHEHTOB Ha paboueit obmactu B MultiSim ciaykaT KHONKH MaHeTH
MHCTPYMEHTOB, PpACIHOJO0XEHHOM TOpU30HTAIbHO B BEpXHEH CTOpOHE OKHA. KOMITOHEHTHI,
HEOO0XOAMMBIE JJIsl CO3JIAaHMS CXEMBI, CTPYIITMPOBAHBI B JIOTHYECKUE pa3aeisl. KaxoMy Toruaeckomy
pas3zieny COOTBETCTBYET KHOIKA Ha IIKane MHCTpYMEHTOB. IIpu HaxkaTum Ha OJHY M3 3THX KHOIOK
OTKPBIBAETCSI COOTBETCTBYIOMIAS MMAaHEINb, COJepKaIasi KHOMKH [T KaKJ0TO KOMITOHEHTa, BXO/ISIIETO
B CEMENUCTBO KOMIIOHEHTOB.

PasmecTuTe Ha cTpaHMIle CXEMBI KOMIIOHEHT UCTOYHHUKA ITOCTOSTHHOTO HanpsbkeHus +5 B. s atoro
HEOOXOUMO:

1. Haxarp Ha KHOMKY SOurces. OTKpoeTCs IMaHeNb, CoJeprKamasi HICTOYHUKN HAPSOHKSHUST WA TOKa
(puc. 2).

2. lenxuyTh 1o BKIaake Power sources > DC power > OK. Kypcop npumer ¢popMy BBIOPaHHOTO
KoMMoHeHTa. [ToMecTuTh BEIOpaHHBIM KOMIIOHEHT Ha CXEMY M IIEIKHYTh JE€BOW KJIABUIIEH MBIIIN 110
TOYKE CXEMBI, B KOTOPOH JOJDKEH OBITh pPACIIOIOKEH KOMITOHEHT, W300pa’keHHe KOMIIOHEHTa

IIOABHUTCA Ha CXEMCE.
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Puc. 2 — PacnonoxeHue 3aKiIagKi ¢ MICTOUHUKAMM ITUTaHUS



3. Ecnmu HeoOXOoAMMO HM3MEHUTh CBOMCTBa KOMIIOHEHTA (MOPSAKOBBI HOMEp, UMS W BEIUYHHY
3HA4YEHHUs1), TO CIEAYeT MBAXKIbI IIEIKHYTh IO M300pa)KEHHI0 KOMIOHEHTa. OTKPOETCsl TUaloroBOe
okao Digital Power. Ha3Banue okHa 3aBHCHUT OT Ha3HAYCHHS KOMITOHEHTA. JTO OKHO COJIEPIKUT
BKJIAJIKH, TI0 YMOJIYaHUIO OTKpHITa BKiIagka Value, Ha KOTOpPOH pacHoIOKEHBI TEKCTOBAs CTPOKa U
BBIIAJAIOINN CITUCOK.

[To ymom4yaHWIO 3Hau€HHE HANpsHKEHUs HCTOYHMKA paBHO 12 B. UTOOBI M3MEHUTH HaANpsOHKCHHE
HMCTOYHUKA TUTaHUS, HY’KHO B TEKCTOBOM CTpOKe BKJIaAku BMecTo Ludpel 12 BBectu 5, 3aTem
menkHyTh 1o kHonke OK (puc 3).

B BhImajaroniem cnucke ykazaHbl €UHULBI U3MEPEHUS.

................. Label | Display Value |Fault |Pins | Variant | User fields

Voltage (V): \ =
AC analysis magnitude: lui v 2
AC analysis phase: ,07 o

Distortion frequency 1 magnitude: lui v =
Distortion frequency 1 phase: lui o

Distortion frequency 2 magnitude: lui v 2
Distortion frequency 2 phase: L

Tolerance: [0 %

Puc. 3 — JInanorosoe okuo Digital Power ¢ Bknaaxkoii Label

YcraHoBuTe mapamerphbl "BUAMMOCTH" OTOOpaskaeMbIX 3JeMEHTOB Ha cxeme. Ha Bkmamke Display
uMeeTcs TSTh (PIaKKOB, YCTaHABIMBAIOIINX BUAUMOCTB!

Use Schematic Option global setting — Bcex Hanucei KOMIIOHEHTA,;

Show labels — sipibika komMmoHeHTa;

Show values — Besr4rHBI 3HaYCHHST KOMIIOHEHTA,

Show reference ID — nopsiikoBoro HomMepa KOMIIOHEHTA,

Show Attributes — TaGuuibI CBONCTB.

Ecmu ycranosien daaxox Use Schematic Option global setting, To ocranpubie (uakkun HMEOT
Cepbli IIBET U HE JJOCTYITHBI.

Ha Bknanke Fault (morpemHocTs) ycTaHaBIMBAIOT TPAHUIIBI TIOTPEIITHOCTH.

YroObl pa3MeCTUTh Ha cxeMe n300paskeHus yeTbipex KoMoHeHToB «HE» u ogHoro komnonenra «My,
HE00X0IUMO:

1. Haxarts kaonky Misc. Digital. Otkpoercs maHesnb ¢ COOTBETCTBYIOIMMHU KOMIIOHEHTaMH (puc. 4).
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Puc. 4 — Pacnionoxxenue kuonku Misc. Digital



2. HaxxaTh Ha KHOIKY € M300pa)KEHHEM JIOTUYECKOro 3seMeHTa. OTKpoeTcs AMaioroBoe€ OKHO, B
KOTOPOM MMeeTcs OKHO mpocMoTpa Component, coxgepikaiiee criucok MU(POBBIX KOMIIOHEHTOB. Bo
BTOpOM OKkHe Symbol nosieisieTcs n3obpakenue BeiOpanHoro kommnoHenTa B popmare ANSI (CLIA)
umu DIN (EBpomna).

3. B crincke xomnoneHToB BbIOpaTh KoMmoHeHT 21 (AND2) u moMecTuTh ero Ha cxemy, HIeNIKHYB 110
kHorke OK. YckopuTh MONCK KOMITOHEHTA MOXKHO, €CJIH BBECTH HECKOJIBKO MEPBBIX CHMBOJIOB UIMEHHU
KOMITOHEeHTa B cTpoky Component (puc. 5)

Database: Component: Symbeal (ANSI)
Master Database v | | AND2 S =
Group: 2K8RAM A

&l Misc Digital v | |ALU_4BIT Search...
Family: AND_OR_I ::]D—' Detail report
.<AII families> View model
TF T AND3

% DSP AND4 Help

#F FPGA ANDS

£ PLD ANDS

;&' CPLD AND7 Function:

J MICROCONTROLLERS | |AND8 2-INPUT AND

; MICROPROCESSORS ARBITRARY_LOGIC_BLOCK_16_

ﬁ MEMORY ARBITRARY_LOGIC_BLOCK_4_-

ﬁf HIE_DRIVER ARBITRARY_LOGIC_BLOCK 8. Model manufacturer/ID:

wmm L INE_RECEIVER BCD_7SEG_DCD

e LINE_TRANSCEIVER BUFFER

Puc. 5 — Cnucok KOMIIOHEHTOB B 3aKJIa/IKE
4. B criucke kommoHeHTOB BbIOpath komrnoHeHT HE (NOT) u pacmonoxuts deThipe 00pasiia 3Toro
KOMIIOHEHTa Ha pabodyeii moBepxuoctu Multisim.
5. PasmectuTe Ha cxeme JIBa MEPEKITIOYATEINS Ha ABa MOJI0XKeHUs. [t 3Toro He0oOX0aUMoO:
Hasxars xuomnky Electromechanical. Otkpoetcs nmanens ¢ COOTBETCTBYIONUMUA KOMITIOHEHTAMH.
Breiopats xkHonky SUPPLEMENTARY_CONTACTS. Otkpoercss amanoroBoe okHo Component
Browser (puc. 6).
B oxne npocmortpa (puc. 6) Component Name List Beiopats kommonent SPDT_SB u momectuTh /1Ba
o0pasia 3TOro KOMIOHEHTA Ha CXEMY.

Select a Component - B
Database: Component: Symbol (ANST) oK
Master Database w |  SPDT_SB w
Close

Group: DPST_2NO_SB A

iEF Electro_Mechanical | | FLOAT_NC Search...
Family: FLOAT_NO - Detail repart
Bl <~ families> FLOW_NC View model
S MACHINES FLOW_NO

", MOTION_CONTROLLERS |FOOT_NC Help
% SENSORS FOOT_MO

- MECHANICAL_LOADS HELD_CLOSED_LIMIT

~T TIMED_CONTACTS HELD_OPEN_LIMIT Function:

4 COILS_RELAYS ILLUMINATED_PB SPDT SINGLE BREAK

== SUPPLEMENTARY_SWIT| | LIMIT_NC

~r- PROTECTION_DEVICES | | LIMIT_NO
MUSHROOM_HEAD
PB_DPST
PB_NC
PB_NO
SPDT_DB

Footprint manufacturer/type:
SPEED_F
SPEED_FR
SPST_NC_DB

Model manufacturer/ID:

Generic / ILLUMINATED_PB




Puc. 6 — lnanorosoe okHo Component Browser

YroObl MOBEpHYTH 3TH 00pa3ibl KOMIIOHEHTA Ha HYKHBIA yrojl 0 TOPU30HTAIU MU 10 BEPTUKAIH,
i Ha 90 BIIPABO WJIM BJIEBO, HEOOXOAMMO: MIEIKHYTh MPABON KIIABHUIIEH MBIIIN 110 KOMIIOHCHTY.
OTKpoeTcss KOHTEKCTHOE MEHIO, B HEM BBIOpaTh HYXHYIO CTPOYKY M IIEJIKHYTH JIEBOM KIIaBHUIICH
MBIIIY 10 ATON CTPOKE.

PasmecTuth Ha cxeme Tpu cBeroanoa. [Jis 3Toro Heo6xoUMO:

Hasxatp kuomnky Indicator. Otkpoercs maHeib» HHCTPYMEHTOB (puc. 7).

[IenkHYTh IO KHONKE C M300pa’keHUEM JIAMIIOKH M TIOMECTUTh TPHU 0Opas3la 3TOro KOMIIOHEHTa Ha
cXemy.

[Tpu HEOOXOIMMOCTH MOBEPHYTH 3T 00PA3IIbl KOMIOHEHTA HA HY>KHBIH yroJl (KaK OIMMCAHO BHIIIE).

Database: Component: Symbol (ANST)
Master Database W | | h —
Group: FROBE

Indicators v | | PROBE_BLUE Search...
Family: PROBE_DIG * Detail report
. <All families> PROBE_DIG_BLUE J’ View model
B vourverce

B AMMETER PROBE_DIG_ORANGE Help

[ rrose PROBE_DIG_RED

Puc. 7 — I1anens BoiOOpa KoMIOHEHTOB Probe

Cxema, conepxamasi U(PpPOBbIE KOMIIOHEHTHI, JIOJDKHA BKJIHOYATh UCTOYHUK HampsokeHuss VCC u
cumBoI «udposas 3emiis» Digital ground, koropsie Multisim ucnonbs3yeT uist oa4n MUTAHUS Ha
UG POBBIC KOMITOHCHTHI.

Pa3mectute Ha cxeme n300pakeHHe CUMBOI «3eMiis». [t 3Toro HeoOX0AUMO:

Haxxath Ha kHOIIKY Sources. OTKpoeTcs MaHelb, CoJepKaiias HICTOUHUKU HANPSHKEHHS MM TOKa U
CHMBOJTBI «3EMIISD).

[ToMecTUTh Ha CXeMy CHMBOJIBI «3eMIIsD» W «IudpoBas 3emiss», HaxkaB kHomku Ground u
Didgital_Gnd coorBercTBeHHO (pHc. 8).

Database: Component: Symbol (ANSI) oK
Master Database v | | DGND &
Close
Group: AC_POWER
== Search...
= Sources W
.thl families> GROUND View model
POWER_SOURCES MNON_IDEAL_BATTERY
(@ SIGNAL_VOLTAGE_Soul | THREE_PHASE DELTA Help

(@) SIGNAL_CURRENT_S0U| | THREE_PHASE_WYE
[k CONTROLLED_VOLTAGE |VCC

[k CONTROLLED_CURRENT| | VDD Function:
[T coNTROL_FUNCTION_B| |VEE Digital Ground
o) DIGITAL_SOURCES VSS

Puc. 8 — Pacntonoxenue anementos Ground

PasmectuTh Ha cxeme BosbTMETp. J1JIs 5TOTO HEOOXOAUMO:
Haxars knomnky Indicator. Otkpoercs manesns uactpymentos Indicator.
[TomecTuTh Ha cXeMy BOJIBTMETp, HakaB Ha KHOMKY Voltmeter (puc. 9).



Database: Component: Symbol (ANST)
Master Database v | | VOLTMETER_HR [=]

Group: VOLTMETER_H

| Indicators v‘ VOLTMETER_HR
Family: VOLTMETER_V 0.000 Detail report
Bl <21l families> VOLTMETER VR

[ VOLTMETER

{&} AMMETER Help
B rrose

{1 BUZZER

@ LAMP Function:

VIRTUAL_LAMP
[E] Hex_pispray
BARGRAPH

Puc. 9 — PacniosioxkeHrie BOJIbTMETPOB

B PEIYILTATE CTPAHUIIA CXEMBI 6yneT BBITJIAACTD TaK, KaK [IOKa3aHO Ha pHC. 10.

Puc. 10 — Ctpanwuia cxemsl ¢ pa3MelneHHBIMU Ha HEW KOMITOHCHTAMU

CoenuHute cxeMy MPOBOJHUKAMHU, B PE3YyJIbTaTe BHITIOJHEHUS COSAMHEHMI, cCXeMa OyJeT BBITIISAICTh
TaK, KaK IMoKa3aHo Ha pucyHke 11.



Puc. 11 — Cxema ucciaeoBaHus JIOTHYECKUX DIIEMEHTOB

B oryere HEOOXOAMMO MPUBECTH COOPAHHYIO CXEMy, ¢ yKa3aHHEM BcexX ajeMeHTOB. Ilonm cxemoi
HEOOXOJJMMO yKa3aTh PACIOJIOKCHHUE BCEX JJIEMEHTOB B mporpamMe MultiSim u uX OCHOBHBIC
apaMeTphl.

Jlasee HEOOXOAMMO 3aITyCTHTh MTPOIIECC MOJICIIMPOBAHHUS, YTOOBI UCCIICIOBATH ITOBEACHHUE YCTPOICTBA.
JInst TOro 4ToOBI 3aMyCTUTh MPOIIECC MOJCIMPOBAHUS, HY)KHO INEJIKHYTh M0 KHOMke Simulate, u u3
BCIUTBIBAIOIIETO MEHIO BbIOpaTh komanay Run. CneBa ot komanasl RUN mosBUTCA Tajloyka,
03HAYAIOIIAs, YTO IMPOIIECC MOJICITMPOBAHHS HAYAJICS.

[Ipomecc MOACTUPOBAHHUS MOXKHO 3allyCTUTh, WJIM MPHOCTAHOBHTH C IIOMOIIBI0 KOMAaH]
Simulation>Run u Simulation>Pause cooTBeTCTBEHHO.

[Tpomecc MoeTMpPOBaHUs MOXKHO 3aITyCKAaTh M OCTAHABJIMBATH C MIOMOIIBIO MTEPEKITF0YATENS, KOTOPBIN
MOKHO CIEJIaTh BUAUMBIM WM HEBUIUMBIM ¢ MOMOIIbI0 kKoMaHasl View>Show Simulation Switch.

5.2 Co3nath B mporpamMmmHoM nakere Multisim cxemy ycTpoiicTBa ¢ mapauieJbHbIMH BXOJaMH,
ocyiecTBsomemM onepanuio ""U'" Hag Tpexpa3psAHBIM IBOMYHBIM YHCJIOM:

5.2.1 Tlpu BBITONHEHUM 3aJaHUs HEOOXOAMMO HCIIOJIB30BaTh JIOTHMYeckue 3jeMeHThl "M, Oiok
MMUTAHUS, 3EMITIO, WHIUKATOPBI.

5.2.2 Ha Bxon ycTpoiicTBa mojiaBaTh TpeXpa3psiiHbIe Yncia B COOTBETCTBUU C BApHAHTOM (II0 HOMEPY
B XKypHaJIe):

Bap. 0 1 2 3 4 5 6 7 8 9

Yucno1l |001 | 010 011 100 101 110 111 101 110 111

Uncno2 | 101 | 110 111 101 110 111 001 010 011 100

7. KoHTpOJIbHBIE BONIPOCHI:

7.1 JlaiiTe onpeesieHne CUCTEMbI CUMCIICHUS?

7.2 Ha xakue aBa TUIIa MOKHO Pa3JeIUTh BCE CUCTEMbI CUUCICHUS?

7.3 Kakue cuctembl cUMClIeHUs: Ha3bIBatOTCs Heno3uoHHeIMU? [louemy? IlpuBenute npumep Takoi
CHCTEMBI CUMCJICHHS 1 3aIlMCHU YHCEN B HEM?

7.4 Kakue cucTeMbl CUYUCICHUS TPUMEHSIOTCS B BBIYHCIUTEIBHON TEXHUKE: MO3UIMOHHBIE WIIH
Heno3uuoHueie? [Touemy?

7.5 Kakune cucteMbl cCUMClIEHIS Ha3BIBAIOTCS TTO3HUIIMOHHBIMHI?

7.6 Kak nzo0pa)xaeTcst YUCJIO B TO3UIIMOHHOW CUCTEME CUMCIICHUS?

7.7 UTo Ha3BIBAIOT OCHOBAHHUEM CHCTEMEBI CUMCIICHUS?

7.8 UTo HA3BIBAIOT Pa3psaI0OM B U300paKeHUH uncia?

7.9 Kak MOKHO TIPEICTaBUTh 1IEJI0€ TTOJOKUTEITHHOE YUCIIO B MIO3UIIMOHHON CUCTEME CUUCIICHHUS ?

7.10 IlpuBeaute npuMep NO3ULUOHHON CUCTEMbI CUUCIICHHUS.

7.11 OnumuTe mpaBuiia 3alyicy YUCEN B IECATUYHON CHCTEME CUUCIICHHUS:



a) KaKue CHMBOJIBI 00pa3yroT aihaBUT JECITHYHON CUCTEMBI CUUCIICHUS ?

0) 4TO SABJISIETCSI OCHOBAHUEM JIECSITHUHON CHUCTEMBI CUUCIICHUS?

B) KaK U3MEHSETCSl BEC CUMBOJIA B 3aMKMCH YKCIIA B 3aBUCUMOCTH OT 3aHUMAeMOU MO3UIUu?

7.12 Kakue uncina MOKHO UCITOJIb30BaTh B KAUECTBE OCHOBAHUSI CUCTEMBI CUMCICHUS?

7.13 Kakue cucteMbl CUMCICHHS IPUMEHSIOTCS B KOMIIBIOTEpE JUIs MTpeICTaBIeHHs nH(popMarn?
7.14 OxapakTepu3ylTe TBOMYHYIO CHUCTEMY CUMCICHUS: ajl(aBUT, OCHOBAHWE CHCTEMbI CUHMCIICHHSI,
3aMuCh YKUCa.

7.15 JlaliTe XapaKTepUCTUKY IICCTHAAIIATEPUIHON CUCTEME CUMCIICHUS: aln(aBUT, OCHOBAHHE, 3aMKCh
yucen. [IpuBenure npumMepsl 3aMCH YHUCEIL.

4.3 IlepeyeHb BONPOCOB /ISl 3a4eTa:

1. Yro Ha3bIBaeTCs CUCTEMOM CUUCICHU?

2. Ha xakue /1Ba THIIa MOXHO Pa3JICIUTh BCE CUCTEMBI CUUCIICHUS?

3. Kakue cuctemsl cuncieHus Ha3blBatoTCs Heno3uuoHHbIMU? [Touemy? [IpuBenute npumep
TaKON CUCTEMBbI CUMCIIEHHS U 3alIUCU YUCET B HEWU?

4. Kaxkue cucteMbl CUUCIECHHS IPUMEHSIOTCS B BBIYMCIUTEIbHON TEXHHUKE: MO3ULMOHHBIE WU
Herno3unnonueie? [Touemy?

5. Kakue cucreMsl cuucieHns Ha3bIBAtOTCS O3ULIUOHHBIMU?

6. Kak n3o0paxaercst 4uCiI0 B MO3UIIMOHHON CUCTEME CUUCIICHUS?

7. Uro Ha3bIBaeTCs OCHOBAHUEM CHUCTEMbI CUMCICHUS?

8. Uro HazpIBaeTcs pas3psaoM B U300pakeHUH duciia?

9. Kak MOXHO HpeACTaBUTh LE€J0€ IOJIOKUTEIBHOE YHCIO B IIO3MLMOHHOM cHcTeMe
CUUCIIeHUs?

10. IIpuBenure npuMep NO3ULUOHHON CUCTEMbI CUMCIICHHUS.

11. Kakue uncna MOXKHO HUCIIOJIB30BaTh B KAYECTBE OCHOBAHMS CUCTEMBI CUMCIICHUS?

12. Kakue cuCTeMbl CUMCIEHUS MPUMEHSIOTCS B KOMIbIOTEpE M HpPEeICTaBICHUS
nHpopmanuu?

13. OxapaxTepusyiiTe JBOMYHYIO CHUCTEMY CUHUCIIEHHUS: alpaBUT, OCHOBAaHHME CHCTEMBI
CUMCJICHMS], 3alI1Ch YUCIIA.

14. Tlouemy nBOMYHAs CUCTEMa CUUCIEHUS UCIONb3yeTcs B UHGopMaTuke?

15. JlaiiTe XapakTepHUCTUKY IIECTHAALATEPUYHON CHUCTEME CUMCIIEHUs: aja(aBUT, OCHOBAHUE,
3anuck yucen. [IpuBenuTe npuMepsl 3aKMCH YUCEIL.

16. Ilo kakuM mpaBUIIaM BBITIOIHSETCS CIOKEHUE IBYX TOJIOKHUTEIBHBIX IEJTBIX YUCEI?

17. KakoBbl mpaBuia BBIIOJIHEHUS apU(PMETHYECKUX oOlepanuii B JBOMYHOM cHcTeme
CUUCIICHUS?

18. Jlns yero MCIob3yeTcs NepeBo]l YUCe U3 OJJHON CUCTEMBI CUMCIIEHUS B IPYTyIO?

19. ®ynkumonupoBanue RS-tpurrepa Ha mornveckux snementax 2-M-HE.

20. ®dynkunonuposanue RS -tpurrepa Ha norudeckux snementax 2-UJIN-HE.

21. Cxembl KOHTPOJISI YeTHOCTH.

22. CxeMbl CpaBHEHHUS.

23. Tludpossie KOMIAPATOPEI.

24. CxeMbl C OTKPBITHIM KOJUIEKTOPOM.

25. Harpy3ounas coco6HOCTh MuKpocxeM cepuid TTJI, TTJILI, KMOIL.

26. lllunHBIE GOPMHUPOBATEIH.

27. KonbleBble CABUTOBBIE PETHCTPHI.

28. MaxxopuTapHbI€ JIEMEHTHI.

29. udparopsr u emmdpaTopsl KOI0B.

30. ®ynkunonuposanue JK-rpurrepa.

31. ®dynkumonmupoBanue JK-rpurrepa B pexume D-tpurrepa.

32. HemocTaTku CUETYHMKOB C MOCIIEA0BATEIbHBIM IIEPEHOCOM.

33. [IpenmymiecTBa M HEOCTATKU CYETUYMKOB C TTAPAIIICITEHBIM TIEPEHOCOM.

34. OYHKIMOHMPOBAHUE U COCTAB MaPAJUICIBHBIX PETHCTPOB.

35. OYHKIMOHMPOBAHUE U COCTAB MOCIIEIOBATEIFHBIX PETUCTPOB.

36. ®ynkunoHupoBanue M coctaB IBOMUHBIX CyMMAaTOPOB.

37. CueTunky ¢ MPOU3BOIBHBIM KOO PHUIIMEHTOM TIepecyeTa.



38. ®ynkunoHupoBanue D-Tpurrepa B CUETHOM peXUME.

39. Cxema cueTyrKa ¢ mapajjieabHbIM iepeHocoM Ha JK-Tpurrepax.

40. IucdpoBbie MyIbTHUILIEKCOPHI.

41. TlpaBuio nepexoaa ot Tabauibl uctTuHHOCTH K CJITHO.

42. Metoas! u Tinbsl ALIII.

43. Cratnueckue napametpsl ALIL.

44. TlonsiTve TUCKPETHOCTH, KBAHTOBAHUE, Pa3pEIIA0IIasi CIOCOOHOCTD.

45. XapaktepucTuka npeodpazoBanus, nuddepenimanbaas HenuHeiHocTh AL, oTkIoHEHME
KodpdunreHTa npeodpa3oBaHusl.

46. JIunamuueckwue mapamerpsl ALIIL

47. Bpems npeoOpa3oBaHUs, BpeMs 3aJepKKH 3allycKa, BpeMs IHKJIa [peoOpa3oBaHUA,
MaKCHMaJbHas 4acToTa MpeoOpa3oOBaHus.

48. dakTopsl, BaUstoNIMe Ha orpemHocts ALIT.

49. Anmaparnsie peanuzarun AL

50. TTocrpoenue cxem ALl ¢ momomisto Mukpocxem LIATL.

51. TloHsATHE apXUTEKTYpPhl MUKPOMPOIIECCOPA.

52. IpuHUIMIIBI OpraHU3aIH Mpolecca 00padoTKu HHPOPMAITUH.

53. TumoBas cTpykTypa o0padbaThIBarOIIEH 9YacTH MUKPOIIPOIIECCOPA.

54. mepenoca, ciBura u GOPMHPOBAHUS MPU3HAKOB pe3yabTaTa apu(METHUECKUX OTIEepaLIUi.

55. Opranuzanus yrnpaBieHUs poleccoM 00paboTku HH(OPMALIUH.

56. MukporporpaMMHBIi U anmapaTHbIA TPUHIIHIIEI YIIPABICHUS BHIIIOJTHEHUEM ONEPaIIHii.

57. MukpokOMaHAHbIN U KOMAaHAHBIA YPOBHH YIPaBICHUSI.

58. IIporpamMMHBIHi CUETYMK U PETHCTP KOMaH/I.

59. Crartnueckoe u guHamuueckoe O3VY..

60. MukpoKOMaHIHBI ¥ KOMaHIHBIA YPOBHU YIIPABICHHS

61. Knaccuduxanus mMeToq0B BBOJA-BbIBOJA. [IporpaMMHBIii BBOI-BBIBOJ O€3 KBUTHPOBAHHUS.
[IporpaMMHBII BBOA-BBIBOJ C KBHTHpPOBaHHWEM. BBOX-BBIBOJ IO MNpepbIBaHUIO. BBOA-BBIBOX IO
MPSIMOMY JIOCTYITY K HaMsITH.

62. Hurepdeiic u ero ¢pynkuuu. IIporpamMmupyemblil mapaieNbHBIA U MOCIEI0BATEIbHBIHN
untepdeiic. [Iporpammupyemslii CBSI3HBIN HHTEPDEIiC.

63. Opranusanusi MHOTOYPOBHEBBIX, IPUOPUTETHBIX, OIPOCHBIX U BEKTOPHBIX MTPEPHIBAHUIA.

5. Bank KOHTPOJIbHBIX 3a)131{1z1171 H MHBIX MAaTepHuajoB, HCIHOJIL3YEMBLIX B IIpoHecce
Nnpoueayp TeKyero KOHTPoJIs U MPOMEKYTOYHOM aTTecTallul

[IpencrasieH B 351eKTpOHHON MHPOpPMaLMOHHO-00pa3oBaTenbHoM cpene no URI:
https://www.aup. uisi.ru
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