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PabGowyas mporpaMMa JOUCHMIUIMHBI —pa3paboTaHa B  COOTBETCTBUM ¢  DenepajabHBIM

rOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAApTOM BbIciiero obpasoBanus (PI'OC BO 3++) mo

HarnpaBieHuto moaroroBku 12.03.01 TlpubGopocTpoeHre, yTBEpPKACHHOrO IMpUKa3zoM MUHOOpHAyKH
Poccun ot 19.09.2017 r. Ne 945, Ha ocHOBaHMM y4eOHOTO ILIaHA, MPUHATOrO Y4eHbIM coBeTtoM AIIN

HI'TY, nmpotokoin ot 09.06.2021 1. Ne 4

Pabouast mporpamMmma ogoOpeHa Ha 3aceqanuu Kadeapbi-pa3padboTyrka, TpoTokona oT _ 18.06.2021 . Ne

4/1

3aBeayromuii kadenpoit I'vecpkoB ALA.
(noonucyw) (®HO)

Pabouas mporpamma pekoMeHi0BaHa K yTBepkacH0 YMK AT HI'TY,
npotokod oT 22.06.2021 1. Ne 15

3am. nupekropa no YP [ypsirus A.1O.

(noonucy)

Pabouas mporpamma 3apeructpupoBana B yaeoHoM otaeine Ne 12.03.01-27

Havaneauk YO Measaukosa O.10.
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3aBeyronias oTieJIoM OUOIUOTEKN Crapoctura O.H.
(noonucs)
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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

Llenbt0 OCBOGHUS JHMCIUILUIMHBI «AHAJIOTOBbIE W LU(GPOBBIC H3MEPUTEIBHBIC YCTPOMCTBa»
SBIIICTCS W3YYCHHE KOHCTPYKIMH, CXEMOTEXHUKH © (DYHKIMOHHPOBAHHS Y3JIOB U DIIEMEHTOB
AQHAJIOTOBBIX (HEMPEPBIBHBIX) M HHU(PPOBBIX (IUCKPETHBIX) TPUOOPOB W YCTPOMCTB BBIMOIHSIIOIMINX
peoOpa3OBaHUs CUTHAJIOB H3MEPUTEITHHON HHPOPMAITUH.

1.2. 3aja4M 0OCBOeHUs JUCLHUIIMHBI (MOAYJIA)

- QaHAJIM3 IPOEKTHBIX U KOHCTPYKTOPCKHX 337a4 B 00JacTu pa3paboTKH IpUOOPOB U YCTPOMCTB;

- yuacTtue B pa3paboTke (pyHKIMOHAIBHBIX M CTPYKTYPHBIX CXE€M Ha YPOBHE Y3JIOB M JJIEMEHTOB
TEXHUKH I10 33J]aHHBIM TEXHUYECKUM TPEOOBaHUAM;

- pacyer, NMPOCKTHPOBAaHME W KOHCTPYMPOBAHHE THIIOBBIX INPHOOPOB, JeTaield W Y3JIOB Ha
CXEMOTEXHUYECKOM U JIEMEHTHOM YPOBHSX C IPUMEHEHUEM CPENICTB KOMIIBIOTEPHOIO MOJEIUPOBAHUS;

- pa3paboTka M COCTaBJIEHHUE OTIEIbHBIX BUJOB TEXHUYECKOW JOKYMEHTALIUM HA BJIEMEHTHl U
cOOpOUHBIE eIMHUILIbI, BKJIFOUasi TEXHUYECKHE YCIOBHUS, ONIUCAHUS, MHCTPYKLIUH U TIpoyee.

2. MECTO AUCHUIIJIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATE/IbHOM
ITPOI'PAMMBI

Y4yeOHast AUCHUILUIMHA «AHAJIOTOBBIE M IIM(POBBIC M3MEPHUTENBHBIE YCTPOMCTBa» BKIIOYEHA B
nepeueHb TUCIHUILUIMH BapHaTHUBHOW YacTH (YacTH, (GOopMUPYeMOil ydacTHHKaMu 00pa3oBaTENbHbBIX
OTHOIIEHHUI), ompeaenstomux HanpasieHHocTs OIl. JucnuruiviHa peanusyercss B COOTBETCTBUHM C
tpedoBanusimu OI'OC, OI1 BO u VII.

Hucnurnnuna 6a3upyercs: Ha CIEIYIOIUX AUCHUIUIMHAX: «DJIEKTPOTEXHUKA», «DIEKTPOHHUKA U
MUKPOTIPOIIECCOPHAs TEXHUKa», «IIEeMEHTHl MPUOOPOB U cuctem», «KOMIBbIOTEpPHBIE TEXHOJIOTUU B
pUOOPOCTPOCHUM.

Pe3ynbraTel 00yueHUs, NMOIY4YEHHBbIE NMPH OCBOCHHM JUCLHIUIMHBI «AHAJOrOBblE M IU(PPOBBIE
M3MEpUTENIbHBIE YCTPOICTBaY, HEOOXOJUMBI ITPH MOATOTOBKE BBITYCKHOW KBaJIM(UKAIIMOHHOW paboTHl.

PaGouas mporpamma AMCHUILTUHBI «AHAJIOTOBBIE W ITU(GPOBHIE U3MEPUTEIBHBIE YCTPOUCTBAY IS
WMHBAJIUI0B U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0pOBBSl pa3palaThIBae€TCs WHIUBUIAYATIbHO C
Y4ETOM OCOOEHHOCTEW MCUXO(U3MYECKOrO Pa3BUTHUS, WHAWBUIYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS
3/10pOBbS TAKUX 00yYarOIINXCS.

3. KOMIIETEHIUHUH OBYYAIOLIETOCA, #OPMHUPYEMBIE B PE3YJ/IbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Iporiecc n3ydeHUs AUCHUILUIUHBI «AHAJIOTOBbIE U IM(PPOBBIE H3MEPUTEIbHBIE YCTPOMCTBa»
HampaBlieH Ha (OPMHPOBAHHE DIIEMEHTOB MpodeccruoHanbHbIX KommereHuin I[IKC-2, TIKC-4 B
coorsercTBUM ¢ ®I'OC BO u OII BO no nanpasnenuto noarotroku 12.03.01 «IIpubopoctpoenue»

Tabnuua 3.1-®opMupoBaHUEe KOMIETSHIUH TUCIUIUIMHAME 17151 OYHOM (hOpMBbI 00yUEeHHS

Kon xomnerennny / HaMMeHOBaHHE CemecTpb! JOPMUPOBAHUS AUCIUIUINHBI

JUCLUILIAH, (POPMHPYIOIINX Kommnerenuunu 6epyrest u3 YII 110 HampaBJIeHUIO NOATOTOBKK OakanaBpa / MarucTpa

KOMITIETEHIIMIO COBMECTHO 1 I 2 I 3 I 4 I 5 I 6 | 7 | 8
IKC-2

DNEeKTPOTEXHHUKA
KommbroTepHbIe TEXHOJIOTHH B
IpUOOPOCTPOSHUN
ONeKTpOHUKA U
MHKPOIIPOLIECCOPHAsl TEXHHUKA

DneMeHTBl IPUOOPOB U CHCTEM

I/ISMCpI/ITGHLHLIe npeo6pa3OBaTeJ1H

AHAJIOTOBBIE H IN(POBLIE
H3MepPUTeIbHbIE YCTPOMCTBA




Ko koMneTeHIuy / HaMMEHOBAHHUE
JTUCTIUTUIAH, (OPMHUPYIOIINX
KOMIIETEHIIMIO COBMECTHO

CemecTps! (OPMHUPOBAHUS TUCITUILIIHEL
Kommnerentmu 6epyrest n3 Y11 o HampaBJieHHIO MOATOTOBKY Oakaiaspa / MarucTpa

1 2 3 4 5 6 7 8

I'mpockonmyeckue mpuOOPs! 1
CHCTEMBI

CAIIP B mpubopoctpoeHnn

MUKpO3JIEKTPOMEXaHUUECKHE
CHCTEMEI

[IpenaumuioMHas mpakTHKa

T'ocynapcTBeHHas uTorosas
aTTecTalys

[MoxroToBka K Iporexype 3amluThl
u 3amura BKP

IIKC-4

OeMeHTHl IPHOOPOB U CHCTEM

V3mepuTenbHbIe Tpeobpa3oBaTelu

AHaJioropble u Hu¢poBLie U
uudpoBbie H3MEPUTEIbHbIE

yCTpOiicTBa

OCHOBBI IPOEKTUPOBAHUS
npuOOPOB U CHCTEM

I/IBMepI/ITeHLHHe
I/IH(i)OpMaI_lI/IOHHLIe CHCTCMbI

I'upockonuyeckue mpudOps U
CHCTEMBI

MI/IKPOI-)J'IGKTpOMexaHI/I‘IeCKI/Ie
CHUCTCMBbI

Hane)xHOCTD M Ka4ecTBO CPENCTB
HU3MEpPEHUHI

HagexHocTh mprbOpoB U cucTeM

[IpenaumuioMHas mpakTUKa

T'ocynapcTBeHHas UToropas
aTTecTalus

IToaroToBka K mpoueaype 3alluThl
u 3amura BKP

Tabnuua 3.2-PopMupoBaHUE KOMIETEHIUH TUCIUIUIMHAME JUISI 3a04HOM (hOpMBI 00yUEHHS

Kox xomnerennuy / HaMMeHOBaHUeE
JUCTIHATUTAH, (POPMUPYIOIINX
KOMIIETCHIIHIO COBMECTHO

CemecTpsl GOPMHUPOBAHUS TUCITHILTHHEL
Komnerenimu 6epytest u3 YII 1o HanpaBlieHUIO MOArOTOBKH OakaiaBpa / Maructpa

1 | 2 | 3 ] 4 ] 5 ] 6 | 7 ] 8 ] 9 | 10

IKC-2

3JIeKTpOTeXHI/IKa

KoMnploTepHBIE TEXHOJIOTUH B
MpUOOPOCTPOSHUA

ONeKTpOHUKA U
MHUKPOIIPOIIECCOPHAs TEXHHUKA

DneMeHTHI IPUOOPOB M CUCTEM

W3mepurenbHble Mpeodpa3oBaTeu

AHaJI0roBbI€E M gng[)pomﬂe
H3MepPUTeIbHble YCTPOMCTBA

T'mpockonmueckue mpudOPHI 1
CHCTEMBI

MukposnekTpoMexaHu4ecKue
CUCTEMBI

CATIP B mpubopocTpoeHun

ITpepumioMHas mpakTHKa

T'ocynapcTBeHHas UTOrosas
aTTecTalns

[ToaroToBKa K MpoIeIype 3amuThl
u 3amura BKP

IIKC-4

DeMeHTBl IPHOOPOB U CHCTEM

WzmepurensHble MpeoOpa3oBaTeu




Kon xomnereHnmn / HANMEHOBAaHUE
JTUCTIUTUIAH, (OPMHUPYIOIINX

CemecTpbl (HOPMHUPOBAHHS JUCITUTLTHHBI
Kowmmnerentmu 6epyrest u3 Y11 o HanpapIeHHO TOATOTOBKY OakaaaBpa / MarucTpa

KOMIIETEHIIMIO COBMECTHO 1

2 3 4

5 6 7

AHaJI0oTOBbIE H gﬂd_)DOBbIe
H3MepPUTeIbHble YCTPOMCTBA

OCHOBBI IPOCKTHPOBAHHUE
TpUOOPOB U CUCTEM

M3mepurenbHble
nH(pOPMANMOHHbIE CHCTEMBI

T'mpockonmyeckue mpuOOps! 1
CHCTEMBI

8 9 10

MI/IKpOZ)J'IeTpOMexaHI/I‘-IeCKHe
CHUCTCMBI

HagexHOCTb 1 Ka4eCTBO CPEJICTB
U3MepeHuil

HanexHocts HpI/I60p0B U CUCTCM

Hpe)l)lI/IHJ'IOMHaH IpaKTUKa

T'ocynapcTBeHHast UTOroBas
aTTecTalus

IToaroToBka Kk mporenype 3aiuThl
u 3ammura BKP

[lepeyeHp TUIAaHUPYEMBIX PE3yabTATOB OOYUEHHS MO AWUCHHUILIMHE «AHAIOTOBBIE W IH(PPOBBIE

U3MEPUTENIBHBIE  YCTPOHCTBaY,
npeJcTaBieH B Tadi. 3.3.

COOTHECCHHLIX C IUIAHUPYCMBIMHU PC3yJibTaTaMHU OCBOCHUS OH,

Tabnuna 3.3 — [lepedeHpb MIaHUPYEMbIX pPe3yIbTaTOB O0YyUEHHUS MO TUCIUILINHE, COOTHECEHHBIX C
TJIAaHUPYEMbIMU pe3ysbratamu ocBoeHust Ol

Kon Ko u HaumeHOBaHHE
U HaUMEHOBaHHE HHJMKATOPa JOCTHKEHHS ITnanupyemslie pe3yIbTaThl 00y4SHHS 110 JUCUUILUIHHE
KOMIICTCHIUH KOMIICTEHIIUH
NKC-2 Cnocoben | MIIKC 2.1 3HATD: YMeThb: Baagern:
PacCUUTBIBATH u | Paccuutpiaet U [TpuHIMIBL -IIpoBOIUTb TpoeKTHpoBaHue | -HABBIKAMH NPOEKTHPOBAHMS
TIPOCKTHPOBATE TPOCKTHPYET (bYHKIIMOHHPOBaHUS Ha JIeMEHTHOM yPOBHE. SIIEKTPOHHBIX CXEM aHaJOoro-
TUIOBBIC CHCTEMBL ¥ | SJICKTPUYECKUC CXEMBL | yr3MepUTEIBHBIX MEKTPOHHBIX | - (CornacoBbIBATH ornensupre | UWHPPOBBIX  yeTpolictB M
npuoOpsl, JeTamm W | 06pabOTKM CHTHAIOB KOMIIOHEHTOB W | yau npHEUMIHATEHOM cxempr | HABBIKAMH aAHAIU3a
Y3IBl npu MPUHIMITHATBHBIX  AHANOTO- | ;3yMepUTENLHOIO Kanama | AOKYMEHTalUH Ha
MHOrOBapHaHTHOM I(POBEIX CXEM Ha NX OCHOBE aHANoro-Iu(poBOro COBPEMEHHYIO
ToaxXone K Crocodam - TumnoBsie BAaPUAHTH | yerpoifcTa PanHOodIeKTPOHHYIO Oa3y
peammsammun - 43 u KOHCTPYKIMH y3JIOB aHaJoro- | _ Cocrapists | ~OnbITOM MIPUMEHEHUS
OT/ENbHBIX G1oKoB (POBBIX CXEM. NPUHOUTHATEHEIE u | MaTematmdeckoro ammapata u
TPHOOPOB M CHCTEM Ha -ACCOPTHMEHT, OCOOEHHOCTH | crpykTypHbIe cXeMbl ananioro- | MOMCKA  METOIUK  pacyera,
NPUHIUIA u XapaKTePUCTHKH | yydpoBbix  ycTpoiicts 3 | OUCHKH — IAPAMETPOB  IIPH
JACKOMIIO3UIIHH PasMOdNEKTPOHHON  6a3bl M | [oroBBIX THIOBHIX G10KOB M | TIPOEKTUPOBAHMM  3JIEMEHTOB,
CTPYKTYpbI H OTJICTBHBIC PEKOMEHIAIMH K | GoppeMeHHBIX Y3710B U JIeTajel JIeKTPOHHBIX
OnouHoro moxxozma K NPHMCHCHHIO  BIEMCHTOB B | yprerpHpoBaHHBIX AHAIOTO-IU(PPOBBIX CXEM
KOHCTPYHPOBAHHUIO TPHHIMINATBHBIX IPHOOPHBIX PaIHOdIIEMEHTOB -HaBrikoM npuMmeHeHMs U
cxemax BbIOOpA HPOrPaMMHBIX
POJIyKTOB JUISt
MOJICITUPOBAHHUS u
KOHCTPYHUPOBAHHS cxeM
aHaJIoro-1M(pOBBIX
YCTPOKCTB.
IIKC-4 Cnocoben | MIIKC 4.1 3HaTh: Ymersn: Baagers:
paspalatbIBath Buaneer UPHHIHUIEAMHA | _[TpuHIAnb pa6otsl, | -Haxomuts, anammsupoBath u | -TepMmuHOIOTHEH,
(yHKLIOHATBHEIE, HOCTPOCHHUS H | CcXeMOTEXHUKY THIOBBIX | BBIOUPATH CYIIECTBYIOIIUE | TOHATHHHBIM —aNlapatoM |
CTPYKTYpHBIC | yHKIHOHHPOBAHHS QHAJOTOBBIX M LH(POBBIX | CXCMHBIC PEIICHHS, Y3JIbl U | MPaKTHYECKHM OIBITOM
HpHHIHIHATILHBIC TprOOPOB H CHCTEM Y37I0B M TPeGOBAHHA K HUM M3 | JJIEMEHTHl C HEOOXOIUMBIMH | H3yYCHHSI B obnactu
cXeMpl TpUGOPOB W aHaM3a TEXHUYECKON | XapaKTepHCTUKAMH u3 | aHamoroBoi H  IHU(POBOI
CHCTEM JINTEPaTypbl, HOPMATHBHOM M | MCTOYHHKOB PA3IMYHBIX | CXEMOTEXHHKH u
COIMPOBOAUTENBHOM o0nacTsax mpuOOPOCTPOCHUS U | SJIEKTPOHUKH.
JIOKYMEHTAIUH HPOYUX umkeHepHplx | -IloHnmaHueM TeHIEHIUH
-CXEeMHBIC DEIICHHUs Y3JIOB U | HampaBlIeHH Pa3BUTHSI aHAJIOro-IH(PPOBOI
nerasedl  aHanoro-uuppoBbix | -OCYyIIECTBIATH  pacyeT M | CXEMOTEXHHUKH
YCTPOHCTB. OCHOBHBIE | OLEHKY [apaMeTpoB, | MPUGOPOCTPOCHHS
HOHSTHUSL U OTIPE/ICICHHS 000CHOBBIBATbH BbIOOp | -BasoBbIMM  HaBbIKaMH B

KJIIOYEBBIX JeTanell U y3JoB B
cxeme. Texanaeckux u
TOYHOCTHBIX rokasaresnen
MIPUHLIUIHAATBHBIX u
CTPYKTYPHBIX aHAJIOTo-
1 (POBBIX CXEMax.

pacdere M OLEHKE KIFOYEBBIX
9IIEMEHTOB ~ AHAJIOTOBBIX U
U(POBBIX  H3MEPHTEIBHBIX
cxeM npudopoB




4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1. PacnpepesieHMe TPYAOEMKOCTH JAMCHMIUVIMHbBI N0 BHUJAaM pa6oT Mo
cemMecTpam

OO01mas Tpy10eMKOCTh AUCLUILIMHBI COCTaBIIAET 5 3a4. 1. win 180 yacoB, pacnpe/esieHue 4acoB
0 BUJIaM padoT 110 ceMecTpaM IMpecTaBiIeHo B Tadmume 4.1

Tabmuua 4.1 — PacnpenesneHue TpyJOEMKOCTH AUCIHUILUIMHBI TI0 BUIaM paboT MO ceMecTpaM s
CTYJCHTOB OYHOTO O0y4YeHUsI / 3209HOTO O0YUCHHS

TpyaoeMKOCTh B akaJeM.yacax

Bun y4ue6HO# paboTsl Bcero B T.4. mo cemectpam
yac. 6(04HO) | 8(3a04uHO)
T p—— C UCIIOJIE30BaHUEM DJIEMEHTOB JICKTPOHHOTO
o0yucHHs
OO0mas TPyA0EeMKOCTh JUCIUIUIMHBI [0 YYCOHOMY IUIaHY 180/180 180/- -/180
1. KonrakTHas pa6ora: 78/33 78/- -/33
1.1. AyauTopHas paGoTa, B TOM 4YHcJIe: 74/28 74/- -/28
3aHSTHS JICKIIMOHHOTO THMa (J]) 34/8 34/- -/8
3aHATUS ceMuHapckoro Tumna (I13 — cemuHapsbl, MpakTH4ecKue 24/12 24/- 12
3aHATHUS U Ap.)
nabopatopusie pabotsl (JIP) 16/8 16/- /8
1.2. BHeayauTopHasi, B TOM YHCJIe 4/5 4/- -/5
KypcoBas pabora (mpoekt) (KP/KII), pacuetHo-rpaduueckas padota 1 _ 1
(PT'P), koHTpoJibHAsI Pa00Ta (K.p.) (KOHCYJIBTAIIUS, 3AIUTA)
TEKYIIMH KOHTPOJIb, KoHCynbTaimu 1o auctuiuinie (KCP) 4/4 4/- -4
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA) -- --
2. CamocrosiTenbHasi padora (CPC) 102/147 102/- -/147

pedepat/acce (MOATOTOBKA) -- -- -

pacuérHo-rpaduyeckas pabora (PI'P) (moxroroska)

KOHTPOJIbHAsS paboTa -/18 - -/18

Kypcosas padora/mpoekt (KP/KII) (moarotoBka) - - -

CaMOCTOSTEIbHOE H3y4eHHE Pa3eIoB, CAMOIIOArOTOBKa (IpopaboTka
Y [TIOBTOPEHUE JIEKIUOHHOTO MaTepualia u MaTepraia y4eOHUKOB U

N 92/117 92/- -1117
y4eOHBIX TOCOOHIA, TOATOTOBKA K Ta00OPATOPHBIM U MPAKTHICCKUM
3QHATHSIM, KOJUIOKBHYM H T.1I.)
IMoaroroBka K 3k3amMeHy (KOHTPOJIb) - - -
IoaroroBka K 3auery / 3a4eTy ¢ OLIEHKO# (KOHTPOJIb) 10/12 10/- -/12

4.2. CopeprkaHue AMCUMILIMHBI, CTPYKTYPUPOBAaHHOE MO pa3jesaM, TeMaM

Tabmuna 4.2 — CopepxaHue [IUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM, Uil CTYJEHTOB
OYHOI/3204HOM (hOpMBI O0yUEHHUS
Bunpt yueGHOI paboThI
I[LnanupyeMble (axanewm. yac)
(KOHTpONUpYEMBIE) KonTtakTHas
Pe3yNbTaTHI pabora s 8
ocsoenus: ko YK; 2 g
OIIK: [KC n HaumenoBanue pasnenos, Tem E E E § Bun CPC
HHNKATOPBI E 22| 8E%| 85
JOCTUKEHUS. % 58 E E: § ]
KOMIIETEHIUI S § S| 28| 2 L?C;
é é« O o
6 cemectp/8 cemecTp
Paznen 1. OOmas cTpyKTypa aHaJI0rOBOTO H3MEPHUTENBLHOTO ycTpoiicTBa (ANY)
[IKC-4 1.1 Tlomstus u TNPHHUAINBL  PETUCTPaLh (hM3HYIECKUX BENUYHH 05/- 1n W3yene
AHAJIOTOBBIMHU YCTPOMCTBAMH M pubopamu MaTepuana
1.2 BasoBas cTpykTypHas cxema AUY 05/ 11 | 612,613
mecmuposanue ¢ C/[O no pazoeny 1 3/3 CaMOETi[g?CT-
B




Hroro no pa3aeny 1

v | - | - | s ]

IIKC-2

Paznen 2. AHaJIOTOBEIC AJIEKTPOMEXaHHIECKHE N3MEPHUTEIbHBIC TPHOOPHI B ycTpoiicTBa (DMXUIT)

2.1 Crpykrypable cxembl DMxUIT

0,5/-

2/3

2.2 MarauTosnekrpudeckuit IMxUII (koHCTpyKIus, mapaMmeTpel,
NpUMEHCHHE B KadecTBe AMIIlepMeTpa ¢ IIyHTaMH, BoibTmerpa c
nenuteneM, OMMeTpa IO NOCICIOB W Hapalie]bHON cxeme,
JIOTOMETPUYECKasl CXeMa)

1/0,5

213

u3ydeHue
Marepuana
6.1.2,6.1.3

II3. no meme 2.2 «PacueT UIYHTOB, JACTHUTENCH, MO0OABOYHBIX
COTNIPOTHUBJICHUH 11 MarHuTodJiekTpuaeckux OMXHUIDy

211

2.3 DOmexrpomarHuTHEIA OMXUII (KOHCTPYKIHA, TapameTpsl,
NPUMEHCHHE B  KayecTBE, BOJBTMETPAa  JIOTOMETPUYECKOTO
YacroTomepa)

1/0,5

213

2.4 OnexrtpoguHamuueckuil OMXUII (koHCTpyKIMs, MapaMeTpsl,
IIPUMEHEHUE B KadyecTBe AmnepmMmerpa, Bonst™merpa,
noromerpuueckoro @Pazomerpa, Joromerpudeckoro BaTrmertpa,
joromeTpudeckoro Yactoromepa)

1/-

213

2.5 Omnexrpocrarnueckuii OMxUII (koHCTpyKUMs, HapaMmeTphl,
NpUMEHEHWe B  KadyeCTBE  BBICOKOBOJIBTHOTO  BoibTMmerpa,
JTudepeHIIaTbHO-TIOIyMOCTOBOTO BonbT™MeTpa)

1/-

2/3

U3y4eHue
MaTtepHana
6.1.2,6.1.3

mecmuposanue ¢ C/]0 no pazoeny 2

3/3

. TECT. B
CJI0

Hroro no pasneny 2

4,5/1

2/1

13/18

[IKC-4
IIKC-2

[IKC-4
[IKC-2

Paznen 3. OnexTpoHHbIe y31b61 ALY

3.1 Bunap! u Ha3HaueHue y310B B ALY

0,5/-

2/2

3.2. TTacCHBHBIE BJIEKTPOHHBIE MOCTOBBIE CXEMBI (YPaBHOBEIIEHHBIE
1 HEYpaBHOBEIIICHHBIE MOCTHI ISl U3MepeHus mapamerpoB R-L-C,
MOCTOBasi CXeMa C JIOTOMETPHYECKUM HHIUKAaTOPOM, MaCCHBHBIH
MOCTOBO# (ha3oBpamniaTesb)

7

213

u3ydeHue
Marepuana
6.1.1,6.2.1

II3 no meme 3.2 «Pacuer mapaMeTpoB IUIEY AKTUBHOIO
HEypaBHOBELICHHOTO  MocTta», «Pacuer mnapameTpoB  Iuiey
PCaKTUBHOT'O YPaBHOBCIICHHOT'O MOCTa JUIA N3MEPCHUA
MHAYKTUBHOCTH U EMKOCTH»

212

3.3. AKTUBHBIE 3JIEKTPOHHBIE MOCTOBBIE CXeMBI (ABTOMaTHYECKHH
3JIE€KTPOHHO-MEXaHUYECKUI MOCT, KBa3HMypaBHOBEILICHHBIN
aKTHBHBIN MOCT, aKTUBHBI KOHBEPTEP MMIIeJaHCca (THPATOP)

2/3

U3y4eHHe
Marepuana
6.1.1,6.2.1

II3 no meme 3.3  «VIMUTaLIMOHHOE  MOJEIUPOBAHHE
KBa3HypaBHOBELICHHOTO  AKTHBHOTO MOCTa M  IaCCHBHOTO
MOCTOBOTO (pa3oBpalaTess»

2/-

3.4 UsmepurenpHble TpaHCHOPMATOPHI TOKA, HANPSOKCHUS,
T pepeHINaTHHOTO TOKa

1/-

213

3.5 HSMGpHTeJ’IBHLIe KOMIICHCATOPbI TOKA U HAIPSI?KCHU ST

05
/0,5

212

3.6 dyHKIMOHAIBHBIE AHAJIOTOBHIE CXEMBI Ha ONEp. YCHIIMTEISX
OV (macmTabHBIE u Oy(hepHBI KacKaabl, CYMMHPYIOUIHMA U
T epeHITraTbHEIH KacKaJpl, TG G epeHITIP YOI u
HMHTETPUPYIOLINI KacKaJpbl, JorapuPMHUIECKIHA "
aHTWIOrapu(PMUUECKH KacKalbl, CXeMbI JICJICHUS] 1 YMHOXESHUS Ha
OV, aktuBHbIe uiabTpsl Ha OY)

312

6/5

U3yYeHHE
Marepuana
6.1.1,
6.2.1,6.1.4

JIP no meme 3.6

JIP Nol) NmurannonHoe HCCJIeJOBaHNE paboThI
HEHMHBEPTHPYIOLIETO y31a Ha OY

JIP Ne2) IMHUTaITMOHHOE WCCIE0BaHUE PaOOThl MHBEPTUPYIOMIETO
y3na Ha OY

JIP Ne3) VMuTanmoHHOE HUCCIEIOBaHHE Pa0OTHl CYMMHPYIOIIETO
y3na Ha OY

JIP Ne4) VMuTanimoOHHOE HCCIEIOBaHUE PaOOTHI HHTETPHPYIOMIETO
y3na Ha OY

JIpP Ne5) NmuranuonHoe HCCIIEOBaHUE paboTsl
nuddepernmpyromiero y3iaa Ha OY

32

412

32

32

II3 no meme 3.6 «CuHTE3 CXEM aHAJIOIOBBIX MAaTEMATHYECKHX
BerunciuTeneii Ha OY»

2/-

3.7InoaHbIe METEKTOPHI CUTHAIOB (aMIUIMTYAHBIN, AEHCTBYIONTNX,
TTIKOBEIX, CPEIHEBHIIPSMICHHBIX 3HAYCHHN), JIIOTHBIH
AMIUTTYAHBIA  OTpaHUYHTENh, (PA30YyBCTBUTEIBHBIA JIHOIHBIN

2/0,5

4/5

u3ydeHue
MaTepHaia
6.1.1,6.2.1




BBITIPAMUTEIIb

II3 no meme 3.7 ((I/IMI/ITE[III/IOHHOG MOACIUPOBAHUEC AHUOJHBIX

212
JIETEKTOPOBY
3.8 AxTHBHBIE (QYHKIMOHANBHBIE IpeoOpa3zoBaTenn (KyCOYHO- HayueHHe
JIMHEHHBIN annpoKCHUMaTop, reHepaTop Meanapa Ha OV, reHepartop al- 45 MaTepHana
«muel»  Ha OV, mnpeoOpasoBaTenb HampsXKEHHE —  TOK, 6.1.1,6.14,
npeoOpa3oBaTenb TapMOHUKA —MeaH/Ip) 6.21
II3 no meme 3.8 «IMHUTaLIMOHHOE MOJEIMPOBAaHHE TI'€HEpaTOpa N
MeaHapa Ha OV, KyCOYHO-THHEWHOTO anmpokcuMaTopa Ha OY»
mecmuposanue ¢ C/]O no pasoeny 3 5j5 | CaMOCT. TeCT.
B C/1O
Hroro no pazneay 3
11/4 | 16/8 | 10/5 | 29/33
Pazmen 4 OCHOBBI TeOpHH AUCKPETHO-NHA(POBOTO MPEACTABICHAS CUTHAJIA M TOTPEIIHOCTH
4.1 TloHATHe W XapaKTEPUCTUKH KBAaHTOBAaHHOrO ¥ Kojosoro | 1- 2/3
cUrHasoB.  JlMCKpeTH3almMsi  CHT'HAJa  COIJIACHO  TEOPEMEI
KorenpaukoBa. [TorpentHocTr TUCKpETH3AIINA HsydeHme
42 Buael anmaparHeX  OUQPOBBIX  KOAOB  (€OMHMYHBIH, | 1/- 2/3 ]gaZTZpé[ ;;.1;
MO3UINOHHO-TBOWYHEIA, JBOMYHO—ACCATHUHBIN (opmara 8-4-2-1,
IIKC-4 xox I'pes)
II3 no meme 4.2 «KoHBeprammsi aHAIOrOBOTO H LH(POBOTO -
CHTHaJa B pa3JIMuHbIe allapaTHbIe KOJbI»
mecmuposanue ¢ C/[0 no pazoeny 4 2/2 | camocr. Tecr.
B CI1O
Hroro no pasneay 4 | 2/- - | 68
Pazgen 5 Crpykrypsl LINY pa3nnusHblX NIPUHIMUIIOB JUCKPETU3ALNH
5.1 JIuHeitHO-BO3PACTAIOIIETO HAMIPSHKEHUS 0,5/- 212
5.2 Tlocne1oBaTeNbHOTO CUeTa 0,5/- 212 H3ydeHue
1IKC- 4 5.3 KoMnapatopHOTo CUUTHIBAHUSI, SHKOIEP 0,5/- 212 lg?gpg Zj?g
5.4 Tlocne10BaTeNbHOTO MPUOIHIKEHUSI 0,5/- 212
mecmuposanue ¢ C/]0 no pazoeny 5 3/3 | camocr. TecT.
B C1O
Hroro mo pasgexy 5 | 2- 1m
Paznen 6 @yHKIMOHAIBHBIE TU(POBbIE CXeMbl U3MEPEHUsI (PU3NUECKUX BEIUYHMH
6.1 BpeMsi UMITYJIbCHBIH BOJIBTMETP 0,5/- 212
6.2 YpaBHOBEUIMBAIOIIUH I (PPOBOH BOIETMETP 0,5/- 212 —
6.3 DIIeKTPOHHO-CYCTHBIN YaCTOTOMEP 0,5/ 22 MaTepuana
1IKC-4 6.4 My nbCcHO-1TM(POBO#T H3MEPUTENTh BPEMEHHOTO HHTEPBaIa 0,5/- 212 6.2.2
6.5 NmnynbcHO-11M(poBoit hasomerp 0,5/- 212 6.256.26
6.6 NmnynbcHO-1tndpoBoit usmepurens napamerpos RLC 0,5/- 212
mecmuposanue ¢ C/[O no pazoeny 6 3/4 CaMO:;Ti[Z)eCT'
B
Hroro no pasgeny 6 | 3/- 15/16
Paznen 7. nextponHble y3mbl [TV
7.1 T'eneparopsl OMOPHO-TAKTOBOM yacToThl (Ha Tpurrepe [Imunra, | /- 22 H3y9CHHE
Ha KBapIlIEBOM PE30HATOPE) Magef”f’”a
II3 no meme 7.1 «VIMUTalMOHHOE MOJEIMPOBAHUE TAKTOBOIO -
reHepaTopa Ha tpurrepe [lmuaray
IKC-4 7.2 CxeMbl BbIOOpKH-XpaHeHHs (Ha eMKOCTHO-PE3UCTOPHOM stuelike, | 0.5/- 213
[KC-2 cxeMma ¢ onopHbeM HanpspkeHueM (Track&Hold)) ;I:i’e‘le::;a
7.3 LudpoBoil KiIt0Y, JOTHYSCKUH KOMIapaTop (C THCTEPE3UCOM, 6.{). 1
JIBYTIOPOTOBEII), 0THOBHOpaTOp Ha TaiMepe 555, mpeoOpasoBarenu on ald 6.1.2,6.25
HanpspkeHue-dactota [THY, (6a30Bble MHKPOCXEMBI, BKIIOYCHHE,
(yHKIIMOHMPOBaHHE)
113 no meme 7.3 «/IMuTaliMoHHOE MOJIETMPOBAHKE OJJHOBHOpATOpa 20
Ha Taiimepe 555, [THY, xomnapaTopa »
7.4 LudpoBble CErMEHTHBIC U MATPUYHBIC WHAUKATOPBI (CXEMBI U3yueHHe
BKJIIOUEHHS ¢ ACIIMU(PATOPHBIMU M APaHBEPHBIMH MHKPOCXEMAMH, 2 o3 Maé?lia”a
B TUHAMHYECKOM PEKUME) 6.1.2,6.’2.5




[IKC-4
IIKC-2

II3 no meme 7.4 «Cunre3z cxeM mu(dpoBBIX MMHPpPaTOpoOB u
MYJIBTHILIIEKCOPOB)

7.5 bmoxu IIAIl ¢ DBOMYHO-KOMOBBIM BXOJOM (TIapauIeNIbHBIN
IIAII, mopaspsgasiii [TAIl ¢ mepexkumapiMu kimodamu, LIAIT Ha
pesuctopHoil matpuue R-2R, nepemuoxxaromuii IIAII, 3HaKoBBIi
IAII co cMemeHHBIM Ko10M, QYHKI-TeHepupytomuii [{AIT)

31

3/3

u3ydyeHue

MatepHaa

6.1.4,6.2.5,
6.2.6

I3 Ml no meme 7.5«/MHUTanMOHHOE  MOJCIHPOBAHHUE
nopaspsigHoro LIAII»

II3 N2 no meme 7.5 «VmuranmonHoe mozenuposanue LIAIT c
Matpuiei R-2R»

II3 Ne3 no meme 7.5 «VIMUTalUOHHOE MOJEIMPOBAHUE
6unomsipaoro LIATI»

11

11

7.6 bmoxu AIIl c¢ aBonuHO-KOMOBBIM  BbIxOgOM  (ALIII
napajuieibHOro  cuuTbiBaHus, I[locnenoBaTenbHO-MapayienbHbIH
ANTIIL, ALII nopa3psaHOro ypaBHOBELIEHHs, KOMIIEHCAL[MOHHO-
cemsmuit ALIL, ALl «mmnooGpasnoro» Hampspxenus, AL
nBoiiHoro  wmHTerpupoBanms, ALl ma  «mpeobpasoBarene
HalpsHKEHUEe-4acToTay, curMa-aeiabTa AIIIT, ATIIII c
mocJe0BaTebHEIM HHTEpdeiicom AD7495)

31

414

U3y4eHue
Marepuana
6.1.4,6.2.5,
6.2.6

II3 Nel no meme 7.6 «muranmonnoe wmopenupoanne ALIII
TOPa3pSIIHOTO YPABHOBEIIICHIIS

II3 N2 no meme 7.6 « AIMUTalIMOHHOE MOJICTUPOBAHUE CIICIAIICTO
AIIIT»

II3 Ne3 no meme 7.6 «muranmonHoe moxaeimupoBanue ALl c
MII000pa3HBIM HAMIPSKCHUEM

II3 Ne4 no meme 7.6 «muranmonHoe moxaemupoBanue ALl c
JIBOMHBIM UHTETPUPOBAHUEM

171

17

1/-

1/-

mecmuposanue ¢ C/[O no pazoeny 7

5/5

CaMOCT. TECT.
B CJIO

Hroro mo pazneay 7

10,5/3

11/6

22124

[IKC-4
IIKC-2

KOHTPOJIBHAS PABOTA (3aounas ¢opma)

-/18

caMoCT
pabora o
KOHTPOJIbHOM
pabore

HUTOT'O IO JMCHUITVIMHE

34/8

16/8

24/12

92/135

HCHOJ’IBSyeMLIe AKTUBHBIC U UHTCPAKTUBHLIC TCXHOJIOTHU ITPUBCJICHBI B Ta6J'II/IH€ 43,

Ta6Jmua 4.3 - I/ICHOHBSyCMHe AKTUBHBIC 1 HHTCPAKTUBHBIC 06pa3OBaTeJ'IBHBIe TCXHOJIOTHMH

Bun zagarui

HanmenoBanne HCIIOJIb3YCMbIX aKTUBHBIX U
HWHTCPAKTUBHBIX O6pa30BaTeJ'H>HBIX TEXHOJIOTHI

KPUTHYCCKOTI'O MBIIIJICHUA

TecToBbIE TEXHOJIOTHH

HGKIII/II/I YcTHBIC TEMATUUECKHIE BOITPOCHI AJId pa3BUTUSA

OO6cyxeHre JeKIMOHHOT0 MaTepualia, IMCKyCccus

[IpakTnueckue Juckyccus 1o pacyeTHOMY U TEOPETUYECKOMY
3aHATUSA Marepuany
TecToBbIE TEXHOIOTHHI
HNHdpopManinoHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUU
KommyHukaTHBHas paboTa B MaJIbIX Ipynmnax
JlaGopaTopHsble Jluckyccus 1o 3KCepuMEHTAIbBHOMY MaTepUany
paboThI KommyHukaTHBHas paboTa B MaJIbIX Ipynmnax

5. TEKYIIIUA KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXYTOYHAS ATTECTALIAA

110 U'TOT'AM OCBOEHHUA AUCHUIIJIUHBI (MOAYJIA)

5.1. OnucaHue noka3arTejeu u KPpUTEepHUuEB KOHTPOJIA YCII€BA€MOCTH, OIIUCAHHE
IIKaJ1 O€HUBAHMHA.

OneHouHblE IPOLEAYPBI

B paMKaxXx TEKYyLIEro KOHTPOJIS IIPOBOJATCSA IPENOAaBaTeiIeM

IUCUUIUIMHBL. Ha mepBOM 3aHSATHM IUCIHMILIMHBI MpPENoJaBaTelb 00s3aH O3HAKOMHTH CTYIEHTOB C
MPOIIEAYPOH, PETJIAMEHTOM Ha0Opa OIEHOYHBIX OAJIOB U KPUTEPUSIMH olleHuBaHus (tadm. 5.1.1. 5.1.2,
5.2), periiaMeHTOM COOTBETCTBUsI HaOpaHHBIX OaioB OIeHKe Ha 3adere (Tabn. 5.3). Ha nmexmusx

10




OLIEHUBAETCSl AKTUBHOCTh YYaCTHUsl B JMCKYCCHOHHBIX OOCYKICHHSAX, OTBETHl Ha TECTHI MpenojaBaTess
IpU paboTe B MHTEPAKTUBHOM pekuMe. IIpakTuueckue 3aHATHS MPOBOIATCS Kak B (hopMe ayIUTOPHOIO
pelIeHns 3aJa4 Ha CXEMOTEXHMUYECKOE KOHCTPYMPOBAHHME U pacueTa MapaMETPOB CXEMOTEXHUKH I10
KOHKPETHBIM TeMaM Kypca, Tak ¥ B (hOpMe MMHUTAL[IOHHOI'O KOMIIbIOTEPHOTO MOJAEIHPOBAHUS aHAJIOTO-
IU(POBBIX y3JI0B MaJIOW TPYMIIO COBMECTHO C MPENOJABATENEM C MOCIEAYIOUIeH 3alUTON OTYeTa I0
pesyabrataM pabothl. JlaGopaTopHble paboTBl IO OTAEIBHBIM pazjesnaM Kypca - B (opme
MMHUTALMOHHOTO KOMIIBIOTEPHOTO MOJICIMPOBAHUS aHAJIOTO-IIM(PPOBBIX Y3JI0B MAaIBIMH TPYyNIIaMU
COBMECTHO C IIpEenojiaBaTeeM C MOCIeAyIoIIel 3alluTON OT4eTa 110 pe3ysIbTaTaM BIIOJIHEHUS B MaJIOH
rpymme. Ilpu pemenun 3amad, mpH 3amUTe OTYETOB IO JTA0OPATOPHBIM M TMPAKTHUYECKUM padboTam
IIPEIo/IaBaTesIeM OLIEHUBAETCS IOHMMAaHUE aJrOpUTMa peleHus], IPaBUIbHOCTh PEIICHUs, 3aTpayeHHOe
BpeMs, KaUeCTBO U3JIOKEHHS PACUETOB M ICKU30B, 00BICHEHHUE PEIICHNUS, OTBETHI Ha BOIIPOCHI.

CamocrosTenbHas paboTa CTyIeHTa BKJIIOYAET CaMOCTOATENIbHYIO IPOPAOOTKY TEOPETHUECKOTO
MaTepuaiga 1o TeMaM M pasjlielaM Kypca, MOJArNOTOBKY OTYETOB IO J1A0OPAaTOPHBIM U IPAKTUUYECKUM
3aHATHUSAM, BBINOJTHEHUE TecTUpoBaHuA. CTyIaeHThl 3a04HONM QopMbl 00ydeHuss B pamkax CPC
BBITOJIHSAIOT KOHTPOJIBHYIO pad0OTy U TECTUPOBAHUE TIO Pa3IeiiaM.

Texymas arrecranusi NpoBOAUTCS B (OpPME YCTHOTO ONpOCAa HA MPAKTUYECKUX 3aHATUAX IO
TEOPETUYECKUM MaTrepuajlaM M IPOBEPKU 3aJaHUil [0 HHIUBUAYAIbHBIM BapuUaHTaM, IPOBEPKU
KOHCIIEKTa M KauyecTBa €ro CaMOCTOSTEIbHOM JO0pabOTKH, NMPOBEPKU OTYETOB MO JIAOOPAaTOPHBIM M
pakTU4eckuMm pabotraM. [lo wmToram u3ydeHMsl OTHENIBHBIX DAa3AEIOB Kypca TeKyllas aTTecTalus
JONOJHUTENBHO HpoBoauTcs B ¢opme TectupoBanus B Cpene ucranumonnoro OOyuenus (CHO)
Moodle. Tectet B CJO Moodle npencrasiensl B BHIE BOIPOCOB M 3ajay, TPEOYIOUIMX OTBETAa B
pa3nuyHbIX (hopMax (BbIOOp OTBETa, COPTUPOBKA, COOTHECEHHE, YUCIIEHHBI OTBET, JJOTMUECKUI OTBET).
Ha Ttect mo kaxmomy paszzmeny npaercs He Oosee 2-X TIONBITOK, BpeMs Hadaia BBIMOJHEHUS
perinaMeHTHpyeTcs IpernoiaBaTesieM (HO He MO3Hee OKOHYAHUS MOCIIEeIYIOIEero pas3jiena U He MOo3Hee,
4yeM 3a 2 HeJIeH J10 JIHA 3a4eTa), JOMOJIHUTEIbHbBIE TOBITKU COIIACYIOTCS C MIPENOJaBaTEIIEM.

Onucanue nokasaresneil 1 KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHUE IIKAJl OLIECHUBAHUS Ha
dTare TeKyIIeW aTTecTaluy npeacTaBieHsl B Ta0i. 5.1.1-5.1.2. CryneHT nomyckaercss K MpOMeKyTOYHOM
aTTecTalluu (3a4eT C OLEHKOM), €CIIM B pe3yJIbTaTe U3Y4YEeHUs Pa3/ieloB AUCLUUIUIMHBI B paMKaX TEKYILIEro
KOHTpOJsT 1o Kaxaoil Teme BbimonHeHb! 100% mpaktudeckux padot, 100% mabGopaTtopHBIX paboT ¢
MMHUTALMOHHBIM MOJIEIUPOBAHUEM, BBINIOJHEHO TECTHPOBAHHWE MO KAXKAOMY pas3jeny. 3a YCIEUIHO
3amumeHssie ordetsl no [IP u JIP, ycnemHoe TecTupOBaHME MO KaXKJI0M TeMe CTYAEHT Mojydaer 1o |
Oamny (3a Kax1ayro padboTy). OTueTsl XpaHATCs y NMPernoAaBaTeNs U UCIOJIb3YIOTCS MPHU JOMOTHUTEIbHOM
JUCKYCCHUU CO CTYJEHTOM IPHU MPOMEXKYTOUHOM aTTecTallMM, pe3yabTaTbl TECTUPOBAHUS COXPAHSIOTCS B
Ca0.

3adeT NMpPOBOAMUTCS B ayauTOpHON (hopme. buieT k 3a4eTy BKIIOUYAET B CeOsl 2 TEOPETHUECKUX
Bornpoca M | pacueTrHyro 3agauy. Bpems Ha moarotoBky orBera He Oonee 30 MuHyT. OnucaHue
MOKa3zareile M KpUTEpPUEB KOHTPOJS YCIIEBAEMOCTH, OINMCAaHWE IIKaJl OLIGHUBAHMS Ha JTare
OPOMEKYTOUHOM arrectanu (o4yHas Qopma W 3aouHas ¢Gopma oOydeHHs - 3a4eT C OICHKOIA)
MpeACTaBICHBI B Tab. 5.2 {5 moydeHusi COOTBETCTBYIOIIEH 3a4ETHOM OIIEHKH CTYACHTY HEOOXOAUMO
Ha0paTh yCTaHOBJIEHHOE Yucio 0amioB (cM. Tadi. 5.3). KoHTponsHas paboTa CTYA€HTOB 3a04HOM (HOPMBI
oOy4eHHsI OIEHWBAETCA MO CUCTeMe — 3ader/He3adeT. KoHTposbHas paboTa BKIIOYaeT B ceOsi pacuer
npubopa MO MHAMBHUIYaTbHBIM HUCXOJIHBIM JaHHBIM (110 HOMEpPY B CIIMCKE IPYyMIbI) o MeToauke. Jlms
cnaun KoHTposbHOI paboThl HEOOXOJMMO BBIMIOJHUTH BCE MYHKTHI pacdyera, OTBETHUTh HAa BOIPOCHI
MperoiaBaTes, MOSICHUTh BBISBJICHHbIE OIIMOKN U HETOYHOCTH B paboTe.

HtoroBast oueHka Mo IUCHUILUIMHE (GOpPMUPYETCS MO pe3yjiabTaTaM TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTectaruu (Tadn. 5.3- 5.4).
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Tabnuna 5.1.1 — Onucanue nmokazarenaeii 1 KPUTEPUEB KOHTPOJIS yCIIEBAEMOCTH, OMMCAHUE [IKAJ OLICHUBAHHUS Ha JTale TEKYIIEeH aTTecTaluu
(o mpodeccuonanshoi komnerenimu [IKC-2) ounas 3aounas (6 cemecmp), 3aounas gpopma (8 cemecmp)

Kon u Kon u Kpurepuu u 1ikana olleHUBaHUS
HaVMEHOBaHUE [NokazaTeny KOHTPOJIS YpPOBEHb MOKa3aTes YPOBEHb OKa3aTeJIst
HaNMECHOBAHUE . N ®dopma KOHTpOIIS
HMHIKATOpa yCIIEBAEMOCTH «HEIOCTATOYHBIN «IOCTATOYHBIN»
KOMITCTEHIINT
KOMITETCHIINU (0 6atoB) (1 6amr)
3uanun: - HpPIHI_II/IHI)I d)yHKHHOHPIpOBaHI/Iﬂ a) OTCYTCTBUE y4dacTus B JUCKYCCHUHN Ui a) NIPUHUMACT aKTUBHOC Y4YaCTHUE B JUCKYCCHUAX, a) KOHTpO.TII) AKTHUBHOCTH
H3MEPUTEJIbHBIX 3JICKTPOHHBIX KOMIIOHEHTOB CIUHUYHBIC NPEUMYIIECTBEHHO HEBEPHBIC JAEMOHCTpUPYA UMCIOIIMECH 3HaHUA B paMKax ydqactusa B JUCKYCCHAX Ha
n NPUHOUIIHATIBHBIX aHaJ'IOI“O-I_II/I(prBBIX BBICKA3bIBaHUA, I/I3Y‘IaCMOﬁ M CMCKHBIX TCXHHYCCKUX JUCIUIIINH, JICKIIUAX, 113 u JIP npu pa60Te

TIKC-2 CriocoOGHOCTh paCCUUTHIBATE M MPOCKTHPOBATH TUITOBBIC CHCTEMBI H TIPUOOPBI, ETAIN U y3IIbI

TP MHOTOBAPHUAHTHOM ITOAXOOEC K crocobam peanmmnsanun YD u OTACIIBHBIX 0JI0KOB HpPI60pOB u
cucTeM Ha 0ase TIpUHIMIIA I€KOMIIO3ULHUU CTPYKTYPbI U GJIOUHOTO noaxo1a K KOHCTPYUPOBaHUIO

UIIKC-2.1
PaccunThIBaeT M IPOSKTUPYET NEKTPHUECKUE CXEMbI 00paOOTKH CUTHATIOB

CXeM Ha UX OCHOBE
- TumoBble BapUaHThl KOHCTPYKLMH Y3J10B
AHAJIOTO-IIU(POBBIX CXEM.

-ACCOPTHMEHT, 0COOCHHOCTH "
XapaKTEPUCTUKH PAIMOIICKTPOHHOM 0a3bl U
OT/eNbHBIE PEKOMEHJAMN K IPUMEHEHHIO
JJIEMEHTOB B IPHHIUIHUAIBHEIX NPUOOPHBIX
cxemax

0) OTCYTCTBHE OTBETOB Ha BOIIPOCHI MM IIPH OTBETE
IyTaeT IIOHATHS, HE IOHHMAaHWE IIPUHIMIIOB
paboTEI y3710B DNEKTPUYSCKUX M MPHHIUMUAAIEHBIX
CXEeM, CII0OCOOOB HX COIJIACOBAaHMsA, HE 3HAHHUE
ACCOPTHMEHTA U XapaKTEPUCTHUK JIEMEHTHOM 0a3bl

6) 3HaHMe, NOHMMAaHHWE U aHAIW3 IPHHIUIIOB
paboThl U KOHCTPYKLMH, CXEMOTEXHUKH Y3JIOB M
2JIeMeHTOB. [loHIMaHNe JOCTOMHCTB, HEJOCTATKOB.
VBepeHHOE OpHEHTHPOBAaHHE B HA3HAYCHUH W
XapaKTEePUCTUKAX JIEMEHTHOM 0a3bl.

B MHTCPAKTUBHOM PEKUME;

IIposepka JIEKLIUOHHOTO
KOHCIIEKTa U CaMOCTOSITeIbHOU
J0pabOTKH  TEOPETUYECKOTO

MarepHana B HeM.
6) VYcrueli  ompoc  Ha
NMPAaKTUYECKUX 3AHATHAX IIPH
3amute oryeros 1o I13 u JIP

Ymenusa: - IIpoBoIUTh NPOEKTUPOBAHUE Ha
3JIEMEHTHOM YPOBHE.

- CormacoBbBaTh  OTACNBHBIE  Y3IIBI
NPUHINNNATEHOH CXeMBl H3MEPHUTEIBHOTO
KaHaJla aHaJIOro-IU(poBOro ycTpoiicTa

- COCTaBJ’[ﬂTB TIPUHIUITHAJIBHBIC u
CTPYKTYPHBIE ~ CXEMbI  aHAJIOTO-LU(PPOBBIX
YCTPOWCTB W3 TOTOBBIX THUIOBBIX OJIOKOB M
COBpeMeHHBIX I/IHTeI‘pHpOBaHHBIX
PagrosJIEMEHTOB

Haegvixu:

-HaBblkaMn TIPOEKTHPOBaHUS IJIEKTPOHHBIX
CXeM  aHAJIOrO-IIM(POBBIX  YCTPOHCTB H
HAaBBIKAMM  aHalW3a JOKYMCHTallud  Ha
COBPEMEHHYIO PaJIO3IIEKTPOHHYIO 6a3y
-OnbITOM TPUMEHEHHsS MaTeMaTHYeCKOTo
ammapata M ITIOMCKa METOAMK pacyera,
OLIEHKH IapaMeTpoOB IIPH IPOESKTHPOBAHUH
3JIEMEHTOB, Y3JIOB M JETajlel 3JIEKTPOHHBIX
aHaJIOro-IM(POBBIX CXEM

-HaBpix TIPUMEHCHUS u BEIOOpa
HPOrPaMMHBIX MIPOJIYKTOB TUISt
MOJICTHPOBAHUS U

a) He mnonnmanune W He CIOCOOHOCTH BBIOJHSTH

pacyer W  BbBIOOp dIeMEHTOB  cxembl. He
CIIOCOOHOCTH COIIacOBHIBATH 2JIEMEHTHI
TPUHLIUIHAIBHON CXEMBI. He yMeHue

aHAIM3UPOBATh pabOTy JETAU U HJIEMEHTA B CXEME.
He 3nanme accopTHMeHTa 3jieMeHTHOW 0a3bl. He
CHOCOOHOCTh ~ pabOTBI € TPHUHIMITHAIBHBIME
CXeMaMH, HE YMEHHME JIOTHYECKH aHalIu3UpOBaTh
paboTy cXeMsl ycTpoiicTBa

6) [IpuHIMIHaNEHEIe cXeMbl B oTdeTax 1o 113 u JIP
BBIMIOJIHEHBI ~ C  TPYOBIMHM  pacyeTHBIMH U
JIOTHYECKUMH OIIMOKaMH, HET MOSCHEHHH, BBIBOJIA,
JJIEMEHTHl  CXEMBl pAacCUWTaHbl M  BBIOpaHEI
OIIUO0YHO

B) Menee 60% TecTOB B pa3/iene BEpHEL.

a) VYBepeHHOe IOHNMAaHHE MW  CIIOCOOHOCTB
BBINOJIHATE pacdeT M BBIOOD 3IEMEHTOB CXEMBI.
Crioco6HOCTB COITIaCOBHIBATh JJIEMEHTHI
W3MEPUTENBHOW ~ CXEMBl.  YMEHHE  BBISBISATH
omubKK,  HpemnaraTb — IyTH  MOACPHH3ALUU
9JIEMEHTHOI 6a3bl CXEMBI. Crioco6HOCTB
aHaNIM3UpOBaTh PabOTy yCTPOWCTBA NpH OOpBIBaXx,
3aMBIKaHMSX JIEMEHTOB, NIPH HE TUMOBBIX PEKUMAaX
padoTHI. CBobosiHOE OpUEHTHPOBaHNE B
Ha3HAYCHHH, TAPAMETPOB CXEM M X JJIEMEHTaX

6) [MpuHnunuansHele cXeMbl B oTyerax 1o [13 u JIP
BBINIOJIHEHBl C  HECYI[ECTBCHHBIMH ITOMapKaMu,
BBINIOJIHEHBl  TIOSICHEHWSI,  BBIBOJ,  ITapaMeTpsl
9JIEMEHTOB ~ CXEMbl ~ BEPHO  pAacCUMTaHbl U
000CHOBaHHO BBIOPAHBI 10 HOMEHKJIIATypE.

B) Boxtee 60% TecToB B pasjene BEpHEL.

a) Kourpomp  akTHBHOCTH
y4acThss B JJUCKYCCHAX Ha
nexiusix, 113 u JIP npu paborte
B HHTEPAKTHBHOM PEKHME;

IIposepka JIEKLIMOHHOTO
KOHCIIEKTa U CaMOCTOSITEILHON
J0pabOTKH  TEOPETUYECKOTO

MaTepuana B HeM.
6) VYcrHei  ompoc  Ha
MPAKTHYECKUX 3aHATHAX TIPH
3amure orueros 1o I13 u JIP
B) IlpoBepka pe3ympraToB
TECTHPOBAHMS 110 TEMAaTHKaM B
Clo0.
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Tabmuua 5.1.2 — Onucanue nokasareneld ¥ KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OTMCAHKE [IKaJl OLICHUBAHMS Ha dTare TeKyIIel aTTecTalliu
(o mpodeccronanshoi komnereHimu [TIKC-4) ounas popma (6 cemecmp), 3aounas popma (8 cemecmp)

Haeviku: -Bnanenne Ttepmumonorumeii,
NOHATHIHBIM aIapaTtoM ¥ IPaKTHYECKUM
OIIBITOM H3Y4YEHHs B OOJNACTH aHAJOTOBOH M
(POBOI CXEMOTEXHHUKH U IICKTPOHUKH.
ycnoBui
6JI0KOB

-[lonMMaHne  NPUHIMIOB U
CONPSDKEHUS 06a30BBIX
H3MEPUTEIEHON TEXHUKH
-Bnanenne 6a30BEIMH HaBBIKAMHU B pacyeTe
OLICHKE KJIIOUEBBIX JIEMEHTOB aHAJIIOTOBBIX H
IU(POBBIX U3MEPUTEIBHBIX CXeM IPHOOPOB

He ymenwe mnorndecku aHaIM3WpOBaTh
paboTy  cxembl YCTpOMCTBA. He
CIIOCOOHOCTh OIICHUTH KOHCTPYKTHBHBIC
U TOYHOCTHBIE IIOKA3aTENH.

0) [lpuHIMNHMATLHBIE CXEMBI B OTYETax
mo [I3 u JIP BBIMONHEHBI C TpyOBIMHU
pacYeTHBIMH U JIOTHYECKHMH OLIHMOKaMHU,
HET TIOSICHEHMH, BBIBOJA, DJIEMEHTHI,
paccuuTaHbl U BBHIOPAHBI OMIMOOYHO.

paboty (GyHKIHOHAIBHOH CXEMBI, JJIEMEHTa
yCTpOHCTBA W TIpeAyaraTb HeCTaHAApTHEIE
KOHCTPYKIIHH. Crnoco6HOCTh OLICHUTH
KOHCTPYKTHBHBIE U TOYHOCTHBIE [TOKA3aTEIIH.

0) [IpunnunuansHbIe cxeMsl B otdeTax 1o 13
u JIP BbBIMONHEHBI C HE3HAYUTEIbHBIMU
pacdeTHBIMH M JIOTHYECKUMH IOMapKaMH,
TIPUBEJICHBI TIOSICHEHNS, BBIBOJI, MILTIOCTPAIHN
JJIEMEHTHI KOPPEKTHO 000CHOBAHBI,

Kon u Konu Kpurepuu u 1ikana olleHUBaHUS
HAVMEHOBAHME HalMEHOBAaHUE ITokazaTenu KOHTpOJISA YpOBEHb MOKa3aTest YPOBEHB IIOKa3aTens Dopma KoHTpOIS
KOMTIETEHIIHH HHIUKaTOpa yCIIeBaeMOCTH «HEIOCTATOYHBIN «IOCTATOYHBIH
KOMIIETEHIIUH (0 6ay10B) 1 (6amm)
3nanua: - Tpumuuns:  paGotsl, | @) OTCYTCTBHE YUacTHs B IMCKYCCHHM WM | a) TPHHHAMAeT aKTHBHOE ydacThe B | a) Kowmrpoms — axTiBHOCTH

z CXCMOTEXHHMKY ~ THIOBBIX ~ aHAJOrOBBIX W | eHHUYHBIE IPEUMYIIECTBEHHO | JUCKYCCHAX, JIEMOHCTPUPYS UMEoLiecs | Y acTwt B - AHciycemix Ha
g (POBBIX Y3IIOB U TPeOOBaHUS K HUM H3 Y nekumsix, 113 u JIP npu paGote
2 AHAT3a exHICCKOl [——— HEBEPHBIE BBICKA3bIBAHUS; 3HAHMS B PAMKax M3Y4aeMOH M CMEKHBIX | o yureparctusrom pesume:;
) N 5
= HOPMATHBHOIT - COMPOBOHTEHHOM 0) OTCYTCTBHE OTBETOB Ha BOIPOCHI WM | TEXHHYCCKHUX JUCIUILINH; Tposepka JISKIHOHHOTO
g JOKyMEHTaLH1H Ipu OTBETE IyTaeT MOHATHSA, He | 0) yBEPEHHBIE W AapryMCHTHPOBAHHBIC | KOHCIIEKTA H CAMOCTOATENLHOU
=3 o
8 = -DYHKUKOHATLHBIX CXeM Y37OB W JeTailell | [OHMMaHMe IPUHLHIOB PAGOTHI TUIIOBBIX | OTBETHI Ha  BONPOCH,  3HaHue  u | AOPA0OTKHM  Teopemiieckoro
2 =4 it Marepuaia B HeM
E 3 igizf’r;(;'3"(3;‘;‘;‘:;‘%34’?‘)0"”& OCHOBHBE | xoHeTpyKUMH M Y31OB  aHANOro- | NOHMMAHWE NPHHIMIOB PAGOTEI THMOBBIX | 6)  yermii  ompoc  mHa
% = nuppoBol TexHUKH. He mNOHUMaHME | KOHCTPYKIUI U HAa3HAYCHHUS | npakTHHECKUX 3aHATUAX TPHU
8 g (YHKIIOHAIBHOTO Ha3HAUYCHUs | (QYHKIMOHANBHBIX  Y3JI0B  aHAJIOro- | 3ammre orderos mo I13 u JIP
% L§ 9JIEMEHTOB H y3JIOB B CXE€Me, CIIOCO00B X | 1uppoBoit TEeXHUKH. [Tonumanmue
o o
z = TEXHUYECKOU peanu3arum. He | ¢yHkumoHanbHOTO Ha3HauYCHUS
E E MIOHUMAaHHE XapaKTEPUCTHK U | OTAEIBHBIX 3JIEMEHTOB U Y3JIOB B CXEME,
:::r g TpeOoBaHMUN K (DYHKIMOHATBHBIM y3JaM | 3HAaHHE CHOCOOOB WX  TEXHHYECKOU
g £ HU3MEPUTENBHON TEXHUKU caNTN3aIH
E £
= g Ymenus: -Haxomurs, anammsuposats u | a) He mNOHMMaHme W He CIOCOOHOCTH | a) IloHMMaHume m yBepeHHas —crocoOHocTh | @)  Komrpons — akrueHOCTH
E E BHIOMPATH CYLIECTBYIOIIHE CXeMHBIe | 0GOCHOBAHHO HAXOJHUTh, BBIOMPATh HITH 00OCHOBaHHO HAXOJWTh, BBHIOMpAaTh WM | Y4acTHA 1_?3 111}10;}’00““6 Ha

> JIEKLUSX, u npu pabore
& 2 PEICHNS,  Y3Tbl M OMEMEHTHL  C | pnennarary, (hyHKIMOHATbHbIE pelleHus | MPSUIararh (YHKIMOHATBHBIE — PELIeHUS B HHTODEKTHEHOM DerHe:
g = HEOOXOIUMBIMH  XapaKTePUCTHKAMHU W3 Y3II0B u 37IEMEHTOB. Bo3MOXKHOCTS p p 5
E = HCTOUHHKOR L obnactsx | Y31OB M dnemeHToB. He cnocoGHOCTH S VMEHTHOORAIO obocronimars. | IPOREPKa JNEKIHOHHOTO
© 5 MPHOOPOCTPOCHNS ¥ TPOYMX HHKEHEPHBIX 000CHOBBIBAThH HEO0X0AUMOCTh Pry P KOHCIIEKTA ¥ CAMOCTOATENLHOI
o o N H606XOHI/IMOCTB TMIPUMCHCHUA Z[OpaGOTKI/I TEOPETHYECKOTO
= =y HarpapJICHUK MPUMCHCHUS (bYHKIMOHAIBHOTO
z 3 0 (QyHKIMOHANBHOTO ~ JJEMEHTA B M3MEPHT. | marepuana B HeM.
£ g “OCYMECTBIATE - pacier M OUCHKY | 5peneyTa B H3MEPHMT. CXEME M BBITIOJIHATE .
= ; 1apamMeTpos, 0GOCHOBEIBATH BHIGOD PHT. CXeM€ U  BBIIOJIHATH COIJIACOBaHME C | 6) VYcrHpli  ompoc  Ha
E E KITIOYeBBIX JeTaleil M y310B B CXeMe. corjlaCoBaHuC C JpYruUMH. He YMCHHUEC | npyrumu. YMEHHE UYETKO aHAJIM3UPOBATh | NPAKTUYECKHX 3aHATHAX MPU
g E TeXHWYeCKNX M TOYHOCTHBIX TOKasaTeneil | aHAJTM3MPOBATh  paboOTy  JeTald M | paboTy JeTalM M 3JIeMEHTa B cXxeMe. 3HaHue | 3alluTe oTderos o I13 u JIP
% £ TPUHIMITHATBHEIX W CTPYKTYPHBIX aHANIOro- | jyjeMeHTa B cxeMe. He 3HaHMe mepedHs | oOmmpHOro TIepeyHs rotopeix | B) IIpoBepka  pesynbraton
A = LH(POBBIX CXEMaX. i. | cxeMoTexuumueckux — pemenmit.  YBepeHHas | oo pOBAHITIO TCMATHKAM B
2 E TFOTOBBIX CXEMOTEXHHUUYECKHX PpELICHUH. . CJ10.
2 B CIOCOOHOTH ~ JIOTHYECKH  aHAIM3HPOBATh
3
'S 3
) .
=" <
z )
8 ~
3 =
3 =
=
@)
5
O
4
=

B) Menee 60% TecTOB B pa3iesie BEpHBI

MPaBUJIBHO PACCUYUTAHBI U BHIOPAHBIL
B) bonee 60% TecToB B pa3zziesne BepHbI
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Tabnuma 5.2 — Onucanue noka3aTeseld 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHKE IIKAJ OLIEHUBAHUS HA 3TAIle MPOMEXKYTOUYHOM aTTECTAIlNH
(o xommerennusam [TKC-2, TIKC-4) (ounas (6 cemecmp), 3aounas gpopma (8 cemecmp) obyuenuis, 3a4eT ¢ OLEHKOM)

(6anbl HAUUCAAIOMCSL 3d KAXNCOBLIL MmeopemuiecKkull 60npoc 8 buieme omoenbHoO)

Kpurepun u mkana oleHUBaHHS

ITKC-2 Crioco6HOCTh PacCYUTHIBATH M IIPOEKTHPOBATH TUIIOBBIC CHCTEMBI W IPUOOPSI, IETAIHN U y3JIbI TIPH

MHOTOBapUAaHTHOM ITOAXOMIE K criocobam peanuzauuu YD u oTHEIbHBIX OJIOKOB l'IpI/I60pOB M cHCTeM Ha 0ase

NPUHIKIA JEKOMIIO3UIIUN CTPYKTYPhI M OJIOYHOTO MOAX0/A K KOHCTPYUPOBAHUS
TIKC-4 CniocoGen pa3pabarbiBath (pyHKIHOHAIBHBIE, CTPYKTYPHbIE U IIPUHIMITHAIIBHBIE CXEMBI IPUOOPOB U

CUCTEM

WIIKC-2.1
PaccuuThiBaeT ¥ IPOCKTHPYET IEKTPHIECKUE CXEMbI 00PaOOTKH CHTHAJIOB
UIIKC 4-1 Bnageet npuHIMIAMH IOCTPOCHHS U (PYHKIHOHUPOBAHHS MPUOOPOB M CUCTEM

-[IpuHnunsr - paboTHI, CXEMOTEXHUKY THUIOBBIX
aHAJIOTOBBIX U IU(POBBIX Y3II0B U TPEOOBaHMUSI K HUM
13 aHAJIN3a TEXHUYIECKOH JINTepaTyphl, HOPMaTUBHOM U

BOIIPOCY B paMKax TEMBI

[} (]
S = s =
z 5 5 S5 g B
= @ = = QB = s g
2 2o ¥ 29 S ¥ I o, &
oz 5 S = é > OKas3aTeJIn KOHTPOJIA yCIIEBAEMOCTH o B
2 2 E 2 25 0 6amnos 1 6ann 2 banna 3 banna g =
= £z z S
< <
2= s Z
3uanusa: - Tlpunuunsl  GYHKIMOHMPOBAHUS Hsznoxenne OTBETa -
bl
M3MEPHUTENbHBIX  JJIEKTPOHHBIX ~ KOMIOHEHTOB M pasBepHyTOoe 0€3 OmHOOK. s
- YBepeHHOCTh npu o
MPHHIIHATEHEL AHAIOO-U(POREIX. CXEM HA UX | Her oTBeTa Ha EnuHuuHbBIE  BBICKA3bIBaHHS Wsnoxenne otseta 10 Bonpocy zmc;f cCUU o Tefae r g
OCHOBE TEOpETHYECKHE BONPOCHL | ocy CrVIaHHOCTH C OTHENbHBIMM OIIMOKAMH. Ha son zca VMeHHe BLISBISTS =]
- T - . [
LATOBMIC BIPUANTE! KONCTPYKIMIL Y108 QHATOrO- | Gisera. Hel‘[OCJ’IeFJ)IOB};TBHL}I]{TOCTB " | ocHoBe seKImOHKHOO MaTepHANa CO6§TB€HHLI€ ommOKn B %é
LH(BPOBBIX CXCM. TTonnas HECIOCOOHOCTh 0e3 CaMOCTOSATEIbHON g8
= Q
-ACCOPTHMEHT, OCOOCHHOCTH U  XapaKTePUCTUKHU OAZEPKATb JIHCKYCCHIO 110 OTBETa MpH JUCKYCCHH TI0 OpabOTKH. YBEpEHHOCTb TpH OTBETE MX apryMCHTUPOBATh. g %«
PaIMO2JICKTPOHHON 6a3bl U OTAENbHBIE PEKOMEHAAUUM | repe BoIIpoca TeMe BOIIpoca JHICKYCCHH TI0 TeMe BOTIPOca Hemonctpanus 5 2
K TPUMEHEHHIO DJIEMEHTOB B MPUHIMIHAIBHBIX JIONOJIHUTENBHBIX (ue 8
MpUOOPHBIX CXeMax JEKIUOHHBIX) 3HaHHH 1O | O

W3znoxenue OTBETa
pa3BepHyTOoe 0€3 OIIMOOK.

P
2 5
z o5
COIPOBOAUTENBHON JOKYMEHTALUK VBepeHHOCTh npu & ]
- it - | Her oTBeTa Ha | EnuHuYHBIE  BBICKa3bIBAHUS HMCKYCCHU o TEME g X
Cxenbie D s b Aeier ane o0 JIOTIOJIHUTEJIbHBIE  BOIMPOCHI ncI)L Bonpocy CHyTaHHOCTh Hsioxenne otsera 1o sonpocy falon zca YMeHue BBISBISTH R
IUQPOBEIX  YCTPOMCTB.  OCHOBHBIC HOHATHI U p pocy YT, | ¢ ormemmeME  ommGKamu. poca. E 2
OTIpeeIeHN s n3 crmucka k 3adery. IlonmHast | HemociienoBaTelnbHOCTD COOCTBEHHBIC ~ OIIMOKH B =]
YBepeHHOCTH IPH AUCKYCCHH IO g o
HECIOCOOHOCTh MOJJIEPKaTh | OTBETa MpPH JIUCKYCCHH IO reMe Bolhoca OTBETE UX apryMEHTHPOBATh. S
=
JIUCKYCCHIO [0 TEME BOIpoca | TeMe BOIpoca P JlemoHCTpaus kS 5
JIOTIOTHUTEIIHbHBIX (He g g
o ]
JICKIIMOHHBIX) 3HAHUH  TI0 5 8
4
BOIIPOCY B PaMKax TEMBI
Ymenus:  -lposoxuts  npoexTupoBamme Ha | HET pellicHus 3axadn (B T.u. | Pemienne  3amaum, 9Scku3 | Pemienue 33124, acku3 | PemieHwe  3amaum,  CKU3
TOTIBITKH, YEPHOBOTO | PACYETHOH CXEMbl HEIOJIHBI, | PAacCyeTHOH  CXEeMbl  TIOJIHBI, | PacyeTHOI CXEMbI IOJHBI, He

3JIEMEHTHOM YPOBHE.
- CornacoBbIBaTh OTACNBHBIE Y3IIBI MPUHIMITHAILHON
CXEMBbI M3MEPHTEIBHOTO KaHala aHaJoro-uugpoBoro
ycTpoiicTa

- CoCTaBIsITh NPUHIMIHAIBHBIE W CTPYKTypHBIE
CXEMBI aHAJIOTO-LIM(POBBIX YCTPOHCTB M3 TOTOBBIX
THUIIOBBIX OJIOKOB M COBPEMEHHBIX HHTETPHPOBAHHBIX
Paano3NIeMEHTOB

-Haxozuts, QHAJIN3UPOBATDH u BBIOHPATH
CYILECTBYIOIINE CXEMHBIE PEIICHUSI, Y3IIbI U 3JIEMEHTHI
¢ HEOOXOIMMBIMU XapaKTEPUCTUKAMH U3 HCTOYHUKOB
B pa3MHYHBIX OONACTSIX NMPHOOPOCTPOSHUS U TPOYUX
HHKEHEPHBIX HAIlpaBICHUI

-OCymecTBIATh  pacyeT M OIEHKY I1apaMeTpoB,
000CHOBBIBaTh BBHIOOP KITFOUEBBIX NIETANCH U Y3JIOB B
cxeMe. TeXHHUECKMX W TOYHOCTHBIX MOKa3aTeled B
MPUHIMITHAIBHBIX H CTPYKTYPHBIX aHAJIOTO-IIU(POBBIX
cXemax.

BapUaHTa pPELICHHS,
pacueTHON CXEMBI).
HecnocobHocTh K AMCKycCUH
M0 PacyeTHO- MPaKTHUYECKOMH
vactu ordyetoB 13 u JIP.

OCKH3a

coJiepKat rpyOble OUIMOKH.
He cmocoGHOCTh TIOSCHUTH
OIIMOKU M TPEUIOKUTD ITyTH
UX UCIPABJICHUS.
HeyBepeHHOCTB CITyTaHHOCTb
B JHUCKYCCHH IO pPac4yeTHO-
[PAaKTHYECKON 4acTH OTYETOB
I13 u JIP

coJiepKaT OTJEbHBIC OLUIMOKH.
CrocoOHOCTh MOSICHUTD OMINOKA
U TOPEUIOKHTH  TYyTH  UX
UCTIPABJICHUS.

VYBEepeHHOCTh B JUCKYCCHH MO
pacueTHO- MPaKTHYECKON 4YacTH
otueroB [13 u JIP

coziepar OILIHOOK.
CriocobHOCTh MOSICHUTH
BO3MOJKHBIE ~ OINMOKH |
MPEUIOKUTE MyTH X
ncrpasieHus. CriocoOHOCTh
npeuiarath "
apryMEHTHPOBATH MyTH
COBEPLICHCTBOBAHUS
M3y9IEHHBIX CXeM X
3JIEMEHTHOM 0asbl.
CHOCOOHOCTE K  CHHTE3y
pexoMeHanuit no
HM3yYCHHBIM  CXeMaM 110
TOBBILIEHUIO HX
TOYHOCTHBIX u
9KCILTyaTAIIHOHHBIX
TapaMeTpoB.

Perienue 3aytaun Ourera, J{UcKyccru o
JIONOJIHUTENTbHBIM BOIPOCAM IPETOIABATENS (B T.4. I10

orueram [13 u JIP)
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Haeviku: - Bnanenue nasbikamu MPOCKTUPOBAHUS
JJIEKTPOHHBIX CXEM aHaIOro-IIU(POBBIX YCTPOHCTB U
HaBbIKAMU aHalIu3a JOKYMEHTAllMd HA COBPEMEHHYIO
PagHOdIEKTPOHHYIO 6a3y

-OnbITOM NMPUMEHEHUs] MaTeMaTHYecKOro ammapara 1
MOMCKa METOIHUK pPacyera, OLIEHKU [apaMeTpoB IpU
NPOEKTUPOBAHUU DIEMEHTOB, Yy3I0B H  JeTaieil
9JIEKTPOHHBIX aHAJIOTO-ITH(POBBIX CXEM

-HaBblk mpuMeHeHHs H©  BbIOOpa  HPOrPAMMHBIX
MIPOAYKTOB UL MOJICTIUPOBAHUS 1

- Brnagenne TepMuHONIOrHeH, NOHATHITHBIM aIlIapaToM
U TPAKTUYECKUM OIBITOM M3Y4eHHs B 00JacTH
aHalmoroBod ¥  IUQPOBOH  CXEMOTEXHUKH U
JNIEKTPOHHKH.

-[loHUMaHUs NPUHIMIIOB M YCIOBUI CONPSDKEHUS
06a30BBIX OJIOKOB M3MEPHTEINEHOH TEXHUKH

-Bnagenne 6a30BBIMH HaBBIKAMH B pacdeTe M OLCHKE
KIIOYEBBIX JJIEMEHTOB aHAJIOrOBBIX M LU(POBBIX
H3MEPUTENBHBIX CXeM IIPHOOPOB

ApryMEHTHPOBaHHOCTh B
MOSICHEHUH PaboThl  CXeM
npu OOpBIBaX M aBapHIHBIX
pexuMax

YBEpeHHOCTh B JMCKYCCHU
0  pacueTHO-  CXEMHOH
yacty otueros [13 u JIP
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@®opMUpOBaHUE OLEHKM Ha 3a4eTe OCYIIECTBIISIETCS HAa OCHOBE COBOKYITHOCTH O0aJlioB,
dhopMupyeMoOil IO pe3ysIbTaTaM MPOILECCOB KOHTPOJS TEKYIIeH arrectanuu (3ammra otdyeToB 1o I13,
3amuTa oTueToB Mo JIP, TecTMpoBaHME) M TNPOMEKYTOYHOM arTecTaluu (OTBET HA TEOPETUYECKHE
BOIIPOCHI, PEIICHHE 3a/1auu, Tuckyccus B pamkax Tem I[13 u JIP). [{ns momycka k 3adeTy CTyJaeHTa OYHOM
¢dopmMBI HEOOXOIUMO BBIMOTHUTH ycioBus BbimonHenus I13, JIP, TecTmpoBaHus MO MPOMEKYTOUHOMH
arrectauuu. [lng pomycka K 3auyeTy CTyJIeHTa 3a04HOW (OpMbl HEOOXOOMMO BBIIOJIHUTH YCJIOBUS
BbinosiHeHUsT JIP, KOHTPOJBHON pPabOThI, TECTUPOBAHUS MO MPOMEXKYTOUHOM arrecranuu. B ciydae
CIIOPHOHM OLIEHKHU CTYAEHTY MOIYT OBbITh IpPEIUIOKEHBbI JIi OTBETa U JUCKYCCHM JOIOJHHUTEIbHbIE
TEOpPEeTUYECKHE BOMPOCHl U 3agaun. DopMupoBaHHE OIEHOYHOro Oajia Mo OIEHKEe padOThl B pamKax
3aKperuieHHbIX 3a aucnuruinHoi komrereHnui (ITKC-2 u [TKC-4) ocymiecTBiaseTcs B COBOKYITHOCTH, T.€.
B paMKax OLEHHBAHHUA pabOThl MO KPUTEPUAM M HHIUKATOPAM 3aKPEIJICHHBIX KOMIETEHIU
BBICTaBJISIETCS €IMHBIN Oal.

Ecnu B cTpoke onenuBanus (cM. tabm. 5.3, Tabu. 5.4) nBa u Gojee KpUTEPHEB HE COOTBETCTBYET
UTOrOBOM OIIEHKE (pe3ysbTaT Xyxke 4yeM TpeOyeMblil), TO OLEHKa CHHXKAETCs Ha Hipkenexamyro. s
MOJyYeHUsI €IUHOW OIIGHKHM [0 pe3yibTaTaM HW3YyYeHHs AUCHUIUIMHBI Oajibl MO KaXJAOMY JTaIry

OLICHNBAaHUA JOJIXKHBI OBITH BEIIIIE IIOPOI'OBLIX.

Tabnuma 5.3 — CooTBeTcTBUE HAOPAHHBIX OAJIOB U OIICHKH 32 MPOMEKYTOUHYIO aTTECTAIIHIO

(ounas popma)

Oran TeKylel arTecTaluu

(6amnbl HAOUPAIOTCS B TEUCHUH CPOKA H3YYEHNUS! IHCIUILINHBI)

(cM.xputepuu B Tabdu. 5.1.1-5.1.2)

Oran IpoMeXyTOYHOH aTTecTaluu
(6ayuTel HAOMPAKOTCS Ha 3a4eTe)
(cM.kpuTepuu B TadI. 5.2)

Urorosas oneHka

TectupoBanue [pakTuyeckue padboThl JlaGopaTopHble OTBETHI Ha TEOPETHYECKUE Pewenue 3anaun
10 TUCHHUIIJINHE
110 paszernam (pacuerHble U ¢ paboTsl BOIIPOCHI Ouiera + 6unera. Jluckyccus 1o
MOJIEIIUPOBAHUEM) OTBeTHI Ha JIONOJHUTENIBHBIE 3agaye u remam [13 u
BOIIPOCHI I10 KYpCy JIP
or0mo 1 or 0 mo 8 2 0 0 HE 3AUTEHO
or 2 110 3 or9mo 11 3 1 1 3a4TeHO C OIEHKON
VJIOBJI
ord o5 or 12 no 14 4 2 2 3a4TeHO C OIEHKON
XOPOIIO
or6 107 or 15 no 17 5 3 3 3a4TEHO ¢ OIEHKOMN
OTJIMYHO

Tabnuma 5.4 — CooTBeTcTBUE HAOPAHHBIX OAJJIOB U OLIEHKH 32 POMEKYTOUHYIO aTTECTAIUIO

(3aounas ¢popma)

Oran TeKyuiel arTecTaiuu

(Oautel HAOMPAIOTCS B TEUCHUH CPOKA M3YYESHUS TUCIUILINHbI)

(cm.xputepnu B Tab. 5.1.1-5.1.2)

DTarn npoMeKyTOYHOI aTTecTalny
(Gautel HAOMPAIOTCS HA 3a4eTe)
(cM.kpuTepuH B TadmI. 5.2.)

HroroBas oreHka

TectupoBanue JlaGopaTopHbie OTBETHI Ha TEOPETHYECKUE Pemenue 3anaun

10 TUCIUTIINHE

0 pasaenam KOHTpOIIbHAs paboTa paboThbI BOIPOCHI OmeTa + ounera. JIuckyccust mo
OTBeTHI HA JOIIOJTHUTCIIBHBIC 3aJ1a4yc u KOH’I‘pOHLHOﬁ
BOIIPOCHI 0 KYPCYy pabote
or 0 0 1 HC 3a4YTCHO 1 0 0 HE 3AUTEHO
or2 o3 3a4YTEHO 2 1 1 3a4TeHO ¢ OLEHKOU
YJIOBJI
or4 05 3a4TEHO 3 2 2 3a4TeHo ¢ OLEHKO
XOPOHIO

ot 6 10 7 3a4TEHO 4 3 3 3a4TeHo ¢ OLEHKO

OTJIMYHO

5.2. OleHOYHbI€E CPEeACTBA AJI1 KOHTPOJISI OCBOEHUS AUCIUTNINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI UM UHbIE MaTepHaJibl, HEO6GX0AUMbIE
AJiIsI OLleHKHM 3HAaHUMW, YMEeHWM, HABbIKOB M (WIM) ONbITA AeATEe/JIbHOCTH B X0Je

TEKYIIero KOHTpoJigd ycrneBaeMoCTH

J11s Tekymiero KOHTPOJIs 3HaHUN ¥ YMEHUI CTY/I€HTOB MO TUCIUIUIMHE TPOBOAUTCA KOMIUIEKCHAs
OLICHKA, BKJIFOYAIOLIAs:
- BrinmonHeHne pacyeTHBIX MPAKTUYECKUX 3aJaHUM B BHJE PELICHUS 3aJa4 U MPaKTHYECKHX
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3aJlaHuil B BHUJE MMHUTAIMOHHOTO MOJEIMPOBAHUS MPUHIMIHAIBHBIX CXEM C MOATOTOBKOW OTYeTa IO
pe3ynbraTtaM pacuera (MOJEIMPOBAHHUS) W IOCIEAYIONIEH 3alllUTOM OoT4YeTa B pamMKax IUCKYCCUU C
IpenoaaBaTeneM

- Bwimonnenune nabopaTOpHBIX pabOT C MOATOTOBKOM OTYETa MO pe3yibTaTaM pabOThl H
MIOCJIEAYIOLIEH 3aIIUTON OTYETa B paMKaX JUCKYCCHM C IIPETIOAABATENIEM,

- CamocrostenpHoe TtectupoBanue B CIHO MOODLE 1o pesyiabrataM HU3y4eHUS
COOTBETCTBYIOIIUX Pa3/IeOB JUCITUILINHBI.

IIpuMephI THOBBIX PACYETHLIX MPAKTHYECKUX 3aJaHU
3adauu K npakmuyeckum_paoomam_no meme 2.2 «Pacuer myHTOB, AenuTenel, 100aBOYHBIX

COIIPOTUBIIEHUH 1711 MarHuTo3nexkrpuueckux SMXUID»
1)

B cxeme, npusegennoii ma pucynke | , E=10 B;
R,=50 Om; R,=200 Onm. Onpepenwrs  usanpamenne U, ecam
a) R, =x;d) R, =50 Om.

Prcysox | — [lennrem: sanprsesn

Bonwtverp wa Hommmanshoe nanpuawenne U =3 B umcer

-
sayrpennee conporusiaenne K, =400 Om (pucysox | ). Onpepenurs
conporTHaiesns M00ABOUHBIX PEIHCTOPOB, KOTOPLIE HEOOXOAHMO (101~
KIIOUHTE K BONBTMCTPY, YTOOLI PACUINPHTE PSACHLI HIMCPEHHE 10 15 0
75 B.

758 15B 3B

Pucynox |« Cxema pacsispesius npeaeion Sascpesing s rmeTpi
3)

MiuzamnepMerp Ha BoMuHansHE TOR [ =30 MA umeer
HOPMUPOBAHNOE TanenHe nanpsxkenns U =75 B. Onpenenurs wuyrpen-
Hee conpornsncune npubopa. Kaxoe¢ conpormsicsme JOKCH UMCTh
HAPYAHBIL WYHT K SToMY OpHOOPY IR PACIIHPENHA BPEIEID HIMEPCHHA
noTory a0 /=3 A,

4)

Boawrverp ¢ sxoansn conporngacanem 100 kOm uenonssy-
CTCH JUIA HIMCPEHHA HANPAACHHA B CXCMC, NPHBCACHHOT Ha pHCcynke |
HaliTh  HanpRa&CHHC, NOKa3kBACMOC BOARTMETpPOM, corn E=10 B;
R, =5 kOm; R, =10 kOm; R, =20 kOnm. Oramuacrcs M 970 nanpsse-
HHE OT HANPAKCHHA, KOTOPOE Nokakwl Obl HACAALHLI BoALTMETP?

Pucywak |~ Jlesmnmean mnpaacias

3adauu K npakmuyeckum_paoomam_no meme 3.2 «Pacuer mapameTpoB €4 akTHBHOTO
HEYpPaBHOBEIIEHHOTO MOCTay, «Pacuer mapamMeTpoB Mmiied peaKTUBHOT'O YPABHOBEIIEHHOTO MOCTa JIJIsl
W3MEPECHUS MHAYKTHBHOCTH i €MKOCTH

1)
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B exeme mamepureisHoro mocta (pueynok | ) onpeaeants 1ok [ u
nanpmkenne Uy, ecmn £=10 B, R =15 xOm, R, =50 Om, R, =5 kOm,
R, =200 Om.

Previok | = Hascpureassiili Mot

2)

Hamepenne mapaMeTpoB KOHAEHCATOPA MPOH3BOLHIOCE
1O cXeMe pHC. [ocae ypaBHOBELIMBAHUA MOCTA TO/LYHITH:

Ry=125xk0OM, Ry =10xOm, Cp=10Mmx®D, Rj=54xOm.

Yemy pasubl Cyn R, npH napamiesHOH cXeme 3aMelieHHs
KoHgeHcaropa?

3)

OmpefesuTe YCAOBHE pPaBHOBECHA MOCTOBOH uemH

pHcC, npu NOCIeAOBATENLHON CXeMe 3aMeiLCHHA HIMEPACMOTo
KoHgeHcaTopa.

4)

B MOMeNT PaBHOBECHA MOCTOROW IETH (pHC. )
3aKCHPOBAHO:

R =100, R,=1480m,
C; Co
Ry >

C2 =16 Mk®, Cp=1MxD.

Uemy paBeH TaHIeHC yrna mnoreps 1gd
C, xompencaropa Cy, €CNH 4ACTOTA HCTOYHAKA
nurauns 1000 [y ?

5)
HeypasfioBetieHnas MOCTOBag ek (pHC. )

MCNONB3yeTcs IS H3MepeHHs NedopMalHH B HCCIeAyeMOR JeTasH.
Hagansnoe conporusnenue Tensopesucropa TP R=1000m, a ero
TEH309YBCTBATENEHOCTE S = 2,04; CONPOTHRACHUE OCTANLHBIX IUIEY
MocTa takke no 100 Om. Hanpsmkenne ucTouHuka nurauus U = 2 B.
Conporuenenne MuwumBonbTMeTpa Ryjy=10 kxOMm.

Yemy pasHa geopmanua B [eTANH, eC/IH HanmpsOkeHHe pasbananca,
HIMEpeHHOe MHILTHBOABTMETDOM, AU =5 MB.
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3ajaun K NPpaKTHYeCKUM padoTam no meme 3.6 « Dynkyuonanvusle npeoopazosamenu na OY»
1)

B cxeme Ha pucynke 1 HCHOIb3YeTCs ONEPALHOHHBIH
CHEAYIOIHMH  JaHHbIMK:  KOIQHIHEHT  yCHIeHHs
Kgy =50-10%; Bxogmoe conpotuBleHHe Ry oy =1 MOM; BEixOaHOE
CONpPOTHBICHHE Ry, oy =1000Mm. [lapamerpsr cxems: Ry =51 kOwm:
R, . =100k0m; R, =10 kOm. Haiiti ycHanTesHbIE NapaMeTphbl CXEMBl —
KOY(DOHIUMEHT YCHICHHS, BXOJHOE H BBIXO/IHOE CONPOTHBICHHE.

yeuiaurens co

(_i"" R
DA
Ro
N + J‘ D - +
U Ui
E: Ry

Pucynok | — HestHeepTupylommil youaureas

2)

Paccunrats HOpMupyrOmMil yeunmutens Ha ocHose OV
mina KI140Y/1A ¢ koadduunentom nepenaun K, =10, padoratonmii Ha
HArpysky ¢ conporusicHnem R, =5kOwm. Bxojnoe conporusieHue ne
meree 10 kOm, BEIXOHOE conpoTHBIcHHe He Oonee 100 Om. Yeunurens

paboTaer OT HCTOYHHKA cHrHana ¢ 3.4.c. £ =02B u suyrpenaum conpo-
THeieHHeM R =1 xOm.

Lo Ry
T
N
I I __pa
— R ._91 >
— 1,
U
Ry (v R
Pucysox  — Muecpmipylonusii youmreis
3)

Ilyers ana cxemer 4.3 AU1=0,1 B, AUz

=-0,2 B,
Roc=Roc. =100 kOM, R1=Rz2=20 kOm. Haiiti Usux.
R Ry
L’l o | (o amm | | |
DA
P o
™ Llwas
Ug=0

ta O_D_L.:_(ﬁ)__\_

Pucynox 4.3 —/Inddepenunansunii yonaureas
4)
Kak Oy/er BEII/IS/IeTh CHIHA/ HA BLIXO/E HHTErpaTopa,
€CIIH HA ¢ro BXO/1 [0J1aTh curxai, opma KoToporo nokaza-

Ha HA PHCYHKE Ecmn Ry =1 Mom, C=0,1 Mm® u Uy, =1 B, 10
qemy Oyaer paBHO Uy uepes 3 mc nociae MoMenTa fo ?

-UA

1N
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3ajaun K NPaKTHYECKUM padoTaM no meme 7.1 «moodenuposanue mpuzzeepa IlImuomay
1)

Paccunraiite KOMMOHEHTH! UIsk cxeMmet TpHrrepa Limurra
npuseAcHHOI Ha pucynke . [lycrs rucrepesuc cocrasnser 2 B, + U=
I5B.-U=-15B,+ U= 14 B, - U,.=-14 B.

U

2)
OnpezenuTs NOPOroBLIe HANPSKEHHs CPadaThIBAHUA U OTITYCKa-
Husi B cxeme tpurrepa LllImuTra Ha onepauuoHHOM ycuiuTene (PHCYHOK
. Ucxonubie nanusie s pacqera: Ry = 12 kOm, R, =400 Om, U, = 1B.

DA
U, o—& > Upacx
R —0
-
U, 1
1 e
-E
Prcynok — Cxema tpurrepa HIMuTra Ha ONEPALHOHHOM YCHIHTENE

3aaun K NPAKTHYECKUM PadoTaM no meme 3.7 «mMo0eauposanue Ou0OHbIX 0emeKnmopos»
1)

PaccunTare npocteifinuii OAHOMOIYNEPHOIHBIH BhINpA-
mutens Ge3 Gunstpa (puc. 1. ) Wi BRINPAMICHHS CHHYCOMAAIBHOTO

Hanpsxenus U = 220 B ¢ momouibio kpeMmHueBsix auonor K202,
DNEeKTPHYECKHE [ApaMeTpbl JHO-

R R R 10B: U =09 B, fip = 5A, lgpmex =
= 0,8 MA (npr Ubsip max), Ubsp max =
=140 B.
N U Rl
o
Puc. 1.
2)

BriGparts IHOB! AT MOCTOROTO BeimpsmuTens (puc. 1 ),
€CITH B HArPY30YHOM PE3HCTOpPE COMNpoTHBIeHHEM A, = 110 OMm BEI-
NPAMICHHBIH TOK /o = T Al

Puc. 1.

3

: PaccunTtaTh H BEIOpaTh NPOCTOI CIIAXHBAIOMINIT (GHILTP
(MHAYKTHBHBI HIH €MKOCTHBIH) B Beinpsmutene (puc. 1.5) ang nony-
ueHHs Kod(pHIHEHTa MyIbcalyil HanpwKeHUA Harpy3kH A2 = 0,01 npu
JBYX 3HAYECHHAX COMPOTHBICHHSA HArpy3ku: A, = 10 Om 1 Ky = T kOm.
Yacrora nutatomieit cetn =50 I'u.



3aaun K NPpaKTHYECKUM padoTaM no meme 7.4 «Cunmes cxem yughpoesvix wmugpamopos u

MYJIbMUNTIEKCOPO8)
1)

CocraBute cxemy mmdparopa, npeodpazyiomero YHcio

M3 JIECATHYHOIO KO/Ia B ABOUYHO-1CCATHYHEIIL.
2)

[MocTpouTs Ha IMOOBIX JOTHYECKHX 3IEMEHTaxX Mpo-
cTeiilee YCTPOHCTBO IS CPAaBHEHHA JIBYX 2-paspsaiHbIX ABOHYHBIX WH-
cen. [Ipu ux paBeHcTBE yCTPOICTBO J0JMAKHO BblpabaThiBaTh CHrHan 1,

npu HepaseHcTse — 0.
3)

CocraBuTh cxeMy aewHdparopa s nepesoja YHCEN

H3 ABOMYMHO-ASCATHYHOIO KO/1a B ASCATHYHBIH.
4)

CocTaBHTE CXeMYy MY/ILTHIUIEKCOpA JUlA MEpeaay CHr-

HAJIOB OT YETBIPEX HCTOYHHKOB 10 OIHOH JTHHHH.

IIpyMepbl TUIIOBBIX NPAKTHYECKHUX 33aJaHUI C HUMHTALIMOHHBLIM MOJIEJIHUPOBAHHUEM

Ilpakmuueckas paboma no meme 3.6

AHAJIOTOBBIE u I[U®POBBIE U3MEPUTEJIbHBIE YCTPOVCTBA

113 No2 no meme 3.6 Cunre3 aHaIOroBLIX BeurcauTeae Ha OY

Q CJIb [2&60THZ HU3y4YCHUC IIpUHIUIIA I[eﬁCTBPISI
aHaJIOroBoro CUI'HAJIBHOTO  BBIYUCIIUTCIIA  ITOCTPOCHHOI'O C

UCTIONB30BAaHMEM (YHKIMOHAJIBHBIX Y3JI0B Ha OIEPalMOHHBIX
YCHIINTENSIX 1O JKECTKOM CXEMHOH CTpyType, HCCIEeIOBAaHHE €To
TOYHOCTHBIX XapaKTePHCTHK W BIHMSIHHE Ha HHUX [apaMeTpoB
CXEMHBIX 3JIEMEHTOB.

IInan paGoTsI:

1. Co3nanue QyHKIIHOHAILHONW MOJICITH BHIYUCITATEIS.

2. Co3ganue NPUHLIUIHAIBHON MOIETH BEIYUCIUTENSA

3 [Toabop mapameTpoB IEMEHTOB, MOAEIMPOBAHUE

3. MccnenoBanue MOTPEIIHOCTEH BBIUMCIUTENS, CUTHANIA

NpHU 00pBIBAaX U 3aMbIKAHUSX B CXEME.

.Ha punc.2.1-2.20 npuBeneHbl CXE€Mbl  YCTPOWCTB,

BKJIIOUAONINe y37bl Ha ocHoBe OV, C HCHONb30BaHUEM

CJICTYIOIINX YCIOBHBIX 0003HAYCHUI:

-K - HHBEPTUPYIOUINI YCUIIUTEND;

K - HeHHBEPTUPYIOIINI YCUIIUTEND;

K-K - nuddhepeHnanbHbIi yCUITUTEI;

2’ - CyMMUPYIOLUI YCUIUTEb;

1 - moBTOPUTENH HANIPSDKEHHUS,

— - i depeHINpPYIONMH YCUIIUTEb;

dt

'[ - UHTETPUPYIOLINH YCUIHUTENb.

Ha puc.2.21 u 2.22 npuseneHs!
aHaM3e paboThl CXEM.

u "
k
Uy

L4

/ T Ng \ f

T
———————|
Pamc 2.21

-~

h

[}

Tab6muma 2.1
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Ne Ugq Ugo Ne Uqq Uqo
L uy,sin(et+e) | u,sin(et+e,) | © I, = const u,, sin(at + @,)
2 u,,sin ot u,, = const | u,sin(ot+e,) u_e™
3 [Munoo6pazHoe 8 [Munoo6pazHoe
u,, Sin ot (puc.2.21, umle‘a‘ (puc.2.21,
napametpsl Upp, T) napametpsl Upp, T)
4 [IpsmoyromnsHOE 9 IIpsimoyrosabHOE
u,, Sin at (puc.2.22, u,e (puc.2.22,
napametpsl Upp, T) mapametpsl Unp, T)
5 |1, =sin(et+¢) | u,sin(et+e,) | 10| u,sin(et+e) u,,e
Tabnuna 2.2
Ne -K K K-K Ks4 Ky, Kj Ky
1 2 2 3 2 2 1 1
2 1 1,5 2 1 2 1 2
3 3 2 1,5 1 1 2 1
4 0,5 3 4 3 3 15 1,5
5 5 4 2 0,5 0,5 2 2
Ne Ui f 01 U o T I al —a1 u(0)
) B I'm Tpaayc B rpazyc c mA c c B
1 1 50 0 2 0 0,1 1 10 50 0
2 2 100 0 1 90 0,05 1 20 100 0
3 14 150 30 2 0 0,03 1,5 20 100 0
4 1,2 200 0 1,5 45 0,02 1 40 200 1,2
5 1,5 300 90 1 0 0,01 2 50 300 1
BapuanTs! HHIMBUAYATBHBIX 3aJaHUN
Ne KOJI Ne KOJI Ne KOJ,
1 01-01-1 21 01-03-4 41 01-02-2
2 02-02-2 22 02-01-5 42 02-03-3
3 03-03-3 23 03-04-1 43 03-05-4
4 04-04-4 24 04-01-2 44 04-02-5
5 05-05-5 25 05-03-3 45 05-04-1
6 06-04-2 26 06-05-4 46 06-01-3
7 07-03-3 27 07-02-5 47 07-03-4
8 08-02-4 28 08-04-1 48 08-05-5
9 09-01-5 29 09-02-2 49 09-03-1
10 10-02-1 30 10-05-3 50 10-04-2
11 11-03-3 31 11-05-4 51 11-01-5
12 12-04-4 32 12-05-5 52 12-02-2
13 13-05-1 33 13-03-2 53 13-04-3
14 14-01-2 34 14-02-1 54 14-03-4
15 15-03-3 35 15-04-5 55 15-05-2
16 16-02-4 36 16-01-1 56 16-03-2
17 17-04-5 37 17-02-2 57 17-03-3
18 18-05-1 38 18-04-3 58 18-01-4
19 19-01-2 39 19-02-4 59 19-03-5
20 20-02-3 40 20-04-5 60 20-05-1

Kaxxprif BapuaHT 3aKOAMPOBAH C MOMOINBI0 mATH 1udp. [lepBrie aBe mMUdpPH 0003HAYAIOT HOMEP CXEMBI, BTOpas

mapa nugp ompeneNnseT THUN BXOAHBIX HANpsDKeHWH w3 Tabmwmiel 2.1, a mocnmenHsas mudpa BapHaHT HAOOpa mapaMeTpoB
BXOJIHBIX HaIlpsHKEHUH U y3110B n3 Tadi. 2.2. Hanpumep, 04-02-5 oznauaer: cxema 4 (1. e. puc. 2.4), Bapuant 2 u3 Taduuns 2. 1
Y BapuaHT 5 u3 Tabnuupl 2.2. [lepBoiit HHACKC «1» B 0003HAYEHUH BXOIHBIX HAMPsKEHUIT (Ugg 1 Ujp) 0003HAYACT «BXOMIY.

B Tabmuue 2.2 ucnonb30BaHbl Clieyonine 0003HaYeHUs:

-K — koo punmeHT nepesayr MHBEPTUPYIOLIETO YCHITUTEIS,

K - xoadduirieHT nepeaun HEMHBEPTUPYIOLIETO YCHIIUTES;

K-K - koappunuent nepenaun nudpepeHnInanbHOro ycunTenst (OAMHAKOB 110 000MM BXOJaM);

K, K5 - K09 QUIHEeHTHI Tepeauyu CYMMUPYIOIIETO YCHITUTENS;

Ky - ko3 dunuent nepenaun qudGepeHIUpyIOEro yCHINTEN 10 OCHOBHON rapMOHUKE BXOJHOTO HaNPSKEHHS,
K} - koo punmenT nepegadi HHTETPUPYIOMIETO YCHIIUTEIS IO OCHOBHOM TapMOHHKE BXOAHOTO HATIPSIKCHHUS;
Uml, Um2 - aMmnTygHble 3HAYCHHST BXOAHBIX HAPSHKCHUIA,

f - 9acToTa CHHYCOHMIAITbHOTO HATIPSKCHUS;

@1, 92 -HavanbHbIe Pa3bl BXOAHBIX HANPSDKCHUI;
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T - mepuo BXOJHOTO HAMPSDKEHUS MIII000pa3HON U MPSMOYTOJIBHOU hopm;

| aMIDIATY THOE 3HAYEHHE TOKAa BXOAHOTO HCTOYHHKA TOKA;

a, -a - KoO3(pPUIHUEHTHI B TOKa3aTeJe CTETICHN SKCIIOHEHITHAIFHOTO BXOAHOTO HANIPSIKCHHUS,
U(0) - HawasHOE 3HAYCHNE HAMIPSHKECHUS TP HHTETPUPOBAHKH (HAYAIBHOE YCIOBHE).
3HaueHns K03(Q(QUIINECHTOB ITepesadn JaHbl TI0 MOIYITIO.

Heo06x0auMOo BBIIOJIHUTE CIIEIYIOIINE ITyHKTHI.

1. Ucnoms3ys mnporpammy Electronics WorkBench coctaButh mNpUHIMIHATBEHYIO CXEMy YCTpOWCTBa C
UCIIONIb30BAaHMEM CXEM, ITPUBEICHHBIX B TEOPETHIECKOM pazzeie. [loMecTuTh cxeMy B OTYET.

2. CorJlacHO 3aJJaHHOMY BapHaHTY BBIOpaTh IapaMeTpbl BXOHBIX CUTHAJIOB U AJIEMEHTOB Y3JIOB, a 3aTEM OIPEACIUTD
3HAYEHHMsI CONPOTHBIICHUI PE3UCTOPOB U €MKOCTEIl KOHJJEHCATOPOB.

3. 3amycTHB MOJEIMPOBaHKE, CHATH OCIMJLIOTPAMMBI BBIXOJHBIX HATPSDKCHUH Uy Kaxmoro i-ro ysma (uudpa «2»
0003HaYaeT «BBIXO/») COTJIACHO BBITOJIHASMON Y3JIOM orepauni. [IoMeCTUTh HX B OTYET B BHIE CKPHHIIOTOB.

OcuyiorpaMMbl HalpsDKSHHH CHUMATh B IIape ¢ BXOJIHBIM HAINPsDKEHHEM JIaHHOTO y3JIa.

Ilpakmuueckasn paboma Ne2 no meme 7.5
AHAJIOT'OBBIE u IIM®POBLIE U3MEPUTEJIbHBIE VCTPOVICTBA
II3 Ne2 no meme 7.5 «murarnmonnoe Mmoaenuposanue ITAIT ¢ MmaTpuiieii nocrosaHoro uMmoeaanca R-2R»

[lenb paboThl: W3yYCHHWE TMPHUHIKNA JCHCTBUS NU(PO-aHAJIOrOBOrO0 MpeoOpa3oBaTelsi IMOCTPOCHHOTO ¢
WCTIOJIb30BAaHUEM MATPHIIBI MMOCTOSHHOTO HMIIEJIaHCa, MCCIEAOBaHUE €0 TOYHOCTHBIX XapaKTEPUCTHUK U BIHUSHHE HA HHUX
NapamMeTpOB CXEMHBIX DJIEMEHTOB.

[Tnan paboThl:

1. Co3ganne monenu LIAIL

2. UccnenoBanne BIUSHUS pa3dopoca mapaMeTpoB pe3UCTOPOB MATPHIIBI Ha TIEPEXOIHY 0 XapakTepucTuky L{AIL.

3. UccnenoBanue nocneactuil HeucnpasHocTy B LIAIL

4. VccnenoBaHue BO3MOXKHOCTH HapamuBaHus paspsanoctu LLAIL

Brinmonnenne paboThl.

1. 3amycture nporpammy Electronics Workbench.

PykoBozacTBYsIch MpUHIUNHATBHOM cxeMoii (puc.1), cobepute cxemy LIATL

; R R Y Ynparnerue K matpuzre R-2R
Fan 1 o v ' D
'\:. ‘L | § B | —d L L ' JED |
[ Lr‘ R [r R D"" Mg
S,/ 5 S,/ (W4 L:}—
I' ' ' Lo d/
g e s s L~
. - \\\
.//‘-6—4~ "
‘|: L~ Kov Kzenme
Puc.1. Cxema LIAII ¢ MaTpuIieil MOCTOSHHOTO UMITEJaHCA Puc.2. Slueiika kommyTaTopa

[IpucBoiiTe BceM 3JI€MEHTaM CXEMBI yCIOBHBIE 0003HAYEHMS COTJIACHO CXEMe. YCTaHOBHTE HOMHHAJIBI PE3UCTOPOB
R1...R3 - 1 KOm, R4...R8, Roc — 2 KOM. OnopHoe HamnpsikeHHe ycTaHOBUTE paBHBIM -8 B. Jliist onepalilmoHHOTo yCHIMTENs
BeIOepuTe Mozenb Ideal.

JAnist KOMMyTaIMK CO3/1aiTe sTYCHKH Ha OCHOBE Maphl JIEKTPUUIECKH YIIPABISIEMBbIX KOHTAKTOB (pHc.2).

Pa3MHOXBTE CO3JJaHHYIO STYEHKY KOMMYTATOpPa JUIs YeThIPEX Pa3psiIoB.

Jnst ynpaBiieHHs KOMMYTaTOPOM HCIONB3YiTe TeHepaTop CII0B, KaK 3TO OBIIO OMHCaHO B M.4. 1abopaTopHON pabOTEI
Ne2.

Ha BbIXOZ OIEpariMOHHOTO YCHJIMTENS MOAKIIOYNTE ocumiuiorpad M ycraHOBHTE ero B pexuMm Expand. [na
MOJyYCHHSI YCTOMYMBOM OCIIMJUIOTPAMMBI PEKOMEHIYETCSl MCIIONB30BaTh BHEIIHIO CHHXPOHHM3AIMIO OcIpriorpada ot 5
paspsizia reHeparopa CIioB.

IIpoBepbTe paboTOCIIOCOOHOCTE CXEMBI, YCTAHOBHB HEPEKITI0OUATENh B mostokeHue «1». Ha ocrmmnorpade
JIOJDKHA HAaOJIIOAAThCs CTyIEeHYaTast OCLMIUIOrpaMMa ¢ OCTOSIHHOM BBICOTOH CTyleHeK. B MOMEHTHI iepexosa OT CTYNEeHbKH K
CTYIEHbKE BO3MOXKHBI BBIOPOCHI, 00YCIIOBIIEHHBIE HEOJTHOBPEMEHHOCTBIO cpabaThbIBaHUsI KOMMYTaTOPOB B Pa3HBIX pa3psax.

[Tpu oTcyTcTBHM TaKOW KapTHHKH OTPEJIeNINTE HEUCTIPABHOCTD U YCTPAaHHTE €e.

2.1. Vcnonp3ys ocmIorpaMMy BEIXOJZHOTO HAIPSDKEHUS, CHUMHUTE TIEpEX0IHYI0 XapakTepucTuky LIATL.

21_]'[5( U3MEPCHUA BBIXOJHOI'0 HANPSKECHUA, COOTBECTCTBYIOHMIETO BXOAHOMY JABOWYHOMY KOOY (TO KE camMo€, 4To
MOPSAKOBBIM HOMEp CTYNCHBKH), IIOOYEPEAHO IIepeABHIaliTe MBIIIKOW KPacHBIM W3MEPHUTEIbHBIM Mapkep | Ha
COOTBETCTBYIONIYIO STUeHKy. Pe3ynbraT n3mepenns VAl cuuTeIBaeTcs B IpaBOM H3MEPHTENBHOM OKHE ocummiorpada (puc.3).

PesynbsraTel n3mepenuii 3anecure B tabnuiy (Upprxy).-

ITocTpoiite rpaduk monydeHHON 3aBUCUMOCTH.
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2.2. TloouepenHo ymeHbInas HoMuHAIBI conporuiennii R1... R3 na 10%, cHUMUTE MEpexOoaHbIC XapaKTCPUCTHUKH.
[TocTpoiiTe moydeHHbIE 3aBUCUMOCTH Ha OJHOM Tpaduke. _
PaccuuTtaiite m mocTtpoiiTe Tpadukud aOCONIOTHBIX W | - ! :
OTHOCHTEITbHBIX TTOTPEITHOCTEH. ‘
2.3. Amnanormyno 1.2.2. CHUMHTE TIEPEXOIHBIC |
XapaKTepUCTHKH, MOOYepeTHO yMeHbIIast HOMHHAJIBI ||
comporuBienuit RS... R7 Ha 10%,. Iloctpoiire moiydeHHbIe ‘ &= —T
3aBHCUMOCTH Ha OJHOM rpaduke. | r
Paccunraiite u moctpolTe TpaduKu aOCOJIOTHBIX | _
OTHOCHTEJBHBIX IOTPELIHOCTEH. 1
CpaBHUTE pe3ynbTaThl, MONyYeHHbIE B ILI. 2.2 u 2.3.
Crenaiite BEIBOIBI.

P weee » wn "V'P—'w-l
) -
3. Jdns MOIETMpPOBAHUS HEWCIIPABHOCTH IT0OYEPETHO e | |
obopBuUTE IIenb 3a3eMIIeHIs pe3ucTtopa R4 a zatem R6. CHrMuTe P P = e
Townn | o B Y o 5w
OCLIIUIOTpaMMbI 11 00oux ciydaeB. CpaBHHTE peE3yIbTaThl - v ul B -
MEXIY COOOH M C ITAIOHHBIM BapHAHTOM.
4. Tlo cBoemy ycMmoTpeHHIO Ja00aBbTE [Ba 3BEHA Puc.3. M3mepenue HampspKeHHs BBIXOTHOTO
MaTpuisl R-2R ¢ coOTBeTCTBYHOIUMH LENSIMH KOMMYTallUd B CHTHaJa ¢ IOMOIIBIO U3MEPHUTEILHOTO MapKepa

Hayajlo WIM KOHell HCXOoAHoM Marpuusl. IIpousseaute ocruiorpada
MOJKIIIOUYEHHE YIPABIAIOIUX CUTHAJIOB TeHepaTropa CIOB B
COOTBETCTBHUH C BEIOPaHHBIM BapHaHTOM.
CHuMHTE NEepexXOJHYI0 XapaKTepUCTHKY (ocruiuiorpaMmy) nonydeHHoro L{AIL. CpaBHute ee ¢ xapaKTepUCTHKOH,
MIOJYYICHHOM B 11.2.1 HacTosIIeH paboTHL.

Ilpakmuueckasn paboma Ne2 no meme 7.6
AHAJIOI'OBBIE u IIM®POBBIE U3MEPUTEJIBHBIE YCTPOUTCTBA
II3 No2 no meme 7.6 «Amuranmonnoe moaenuposanue ALl 1BOHHOr0 HHTErPUPOBAHMS

[lenp pabotel.VccienoBaHre MPUHINIA ACUCTBUS W METPOJOTHUYSCKUX XapaKTEPHCTUK AaHAJOTO-IU(PPOBOTO
mpeoOpa3oBaTels C TBOMHBIM HHTETPUPOBAHHBIM.
Meron ABOWHOTO UHTETPUPOBAHMUS
MeTox npexycMaTpuBaeT HHTETPUPOBAHNE HE TOJIHKO OIIOPHOTO, HO W BXOJTHOTO HampspkeHus (puc.l). B mcxogaom
cocTostHUY Ktoud S1 1 S2 pa3oMKHYTHL, a KIIF0Y S3 3aMKHYT, OJarofgaps 4eMy HalpsDKCHHE Ha BBIXOAE WHTETPaTopa PaBHO
HYIIIO.

Hrrreraponawwe o Maraepip ewnmms go 1

Pucl Crpykrypnas cxema ALII ¢ aBoliHbIM MHTerpupoBanueM Puc.2. BpemeHHast tuarpaMma aJist pa3HblX HalpsHKEHUH

K Hawyamy usMepeHui cyeTdWk OOHyJeH, K04 S3 pa3soMKHYT, a S1 — 3aMKHYT, B CHJIy Yero HPOUCXOIHT
MHTErpUpOBaHue BXoHOro HampsbkeHust Ugx (puc.2). Eciy 0oHO 1MONIOXKHUTENBEHO, HANPsSDKEHUE Ha BBIXOJE MHTErparopa Oyner
OTpHIATENFHBIM, U KommapaTop K ¢ nomorisio cxemsl U paz0iiokupyer TakToBbIH TeHeparop. IlepBas (haza uHTErprpOBaHMs
t1 3aBepiraeTcss OOHYJICHHEM CUETYHKA BCIIE]] 3a €ro MepenoHeHneM mocie Zmax + 1 TakToB. 3aTeM MHTETpUpYeTCsl ONOPHOE
HanpsbDKeHue, A7 4ero pa3mbikaercs kirod S1 u 3ambikaercs: S2. [IOCKONIBKY OHO OTPHUIIATENIbHO, BBIXOJHOE HAMpsDKEHHE
BHOBH HapacTaeT. B xoHme BTopoit (a3el mHTerpupoBanus U, mocturaetr Hyns. Tormga kommapaTtop cOpacklBaeTcsl Ha Hylb U
ocraHaBiuBaeT cueT4yuk.Ero mokasaHue paBHO KOJMYECTBY TAKTOBBIX HMITYJIbCOB 3a BpeMms 12 wu, clenoBaTeinbHO,
MIPONIOPIMOHATIHFHO BXOIHOMY HAIPSKEHHUIO.

3aBHCHMOCTH MEXIY BXOTHBIM HampspkeHrneM Usx n pe3ynbraTom Z BBIpakaeTcsl CIESTyIONMM COOTHOIIICHUEM:

U~
Z=—_80(z  +1)
i
CoriacHO 3TOMY BBIPOXKECHHIO OTIMYUTENBbHAS OCOOCHHOCTh METO/Ia JIBOIHOTO MHTETPUPOBAHUS 3aKITFOUACTCS B TOM,
YTO HU TakTOBas yactora 1/T, HE mocrostHHAs wHTerpupoBanus T = RC He BXOAAT B OKOHUATEIbHOE ypaBHeHHE. Tpedyercs
JIUIIB COONFONIATh TIOCTOSHCTBO TAaKTOBOW 4acTOTHl 3a Bpems tl + t2. Croimp KpaTKOBPEMEHHOE MOCTOSTHCTBO YaCTOTHI
00ecreYynBaeTCsl MPOCTHIM TAKTOBBIM T€HEPATOPOM.
Bnaronapst BO3MOKHOCTH O0CCIICYHTh BHICOKYIO TOYHOCTH MPH MAJBIX 3aTpaTax METOJ JBOWHOTO MHTETPHUPOBAHMUI
Hallle]l MIMPOKOe TIPUMEHEHHE B IUQPPOBBIX BOJIBTMETPAxX, IJAe HE Ba)KHA OTHOCHUTENBHO OONBINAs UIUTEIHHOCTH
peoOpa3oBaHMUs.
Cuetunk Ha puc.l He 00s3aH OBITH TBOMYHBIM. TOYHO Tak k€ TaM CpabOTaeT U NBOWIHO-ACCATHIHBIA CICTINK. DTO
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00CTOSITEIIbCTBO HCIIOJIB3YETCA B HI/I(i)pOBBIX BOJIBTMETpaAXx, n30aBiIsis OT HeO6XOZ[I/IMOCTI/I BBIIIOJIHATh JBOUYHO-ACCATHYHOC

npeoOpa3oBaHue pe3ysIbTaTa H3MEPEHHIA.

3ajganue Ha paboTy.
1.Cobepure cxemy ALII, kax 3T0 Moxa3aHo Ha puc.3.

2. [TapaMeTpbl Ha4aIBLHOI HACTPOMKK MPHOOPOB MMOKa3aHbl HA pUC.4.

S prye r -
s 2 =
—ior w "1 5y
I s el e ]
= T
L= 3
=
. .
. - .. b ¢
4 ! .
= - -
- - 2 4 - - —— > —
. = - - A
f . - - -
Puc.3. Cxema anextpudeckas MpUHIUNHATbHAS Puc.4. [TapameTpsl HacTpoiiku NpUOOPOB

AIIII 1BOMHOTO HHTETPUPOBAHUS

CueT4uK - IBYXKaCKaJHbIN IECATUUHBIN Ha MUKpocxeMax tuna 74162 (puc.5).

Digita
RQ 4= JQ Do DQ
£ £ e

hUK | DEC | EMC | + 123..| — | FF
PN | N | | | |

COUNTERS

Lt Ve

1 LA

7492 [Divide-By-Twelve Counter)

7493 (4-bit Binamy Counter) ~ Cancel
TAE0 S i 4

nc 4-bit Decade Counter [cir
ync 4-bit Decade Counter)
74163 [Sync: 4-bit Binary Counter)
74163 [Svnc 4-bit Uo/Down Binary

>

‘i
Ol (e vl age IORY | i |
Outind wwlinge huess It ML)

e T L R ] L
Ipgow ol boomt ot mmaattong e V) e (K Qs

upr L estier Propertio

i

o

e

" l el

Puc.5 DnementHas 6aza cueTdnka Puc.6. ITapameTpbl HACTPONHKH OTpaHHIUTENST
Wurerparop u komnaparop codpansl Ha onepaiiMoHHbIX ycumnmtensx DAL u DA2.
Orpannuurens DA3 cirykut ajst corylacoBaHus! ypOBHEH BBIXOAHOTO HANPSDKEHHS KOMIIApaTopa ¢ JIOTHYECKUMHU
ypoBHSMH HU(POBBIX MUKpocxeM. [lapaMeTpsl HACTPOHKHM OTpaHUIMTENS TPUBEICHBI HA pHC.6.

Jlornka ynpasnenus paboroii ALIII Bkirouaer B ceds:

- BeHT!Ib DD6 Tuna U, oTkpsIBaromuii NpOXoxkAEHUE CYUETHBIX
UMIIY/bCOB Ha BXOJ CUETUHKA;

- BeHTiiib DD8 tuna UJIN. Ilpu HyneBoM ypoBHE CUrHalla Ha
BBIXO/I€ 3TOTO BEHTHJIS IECATUIHBIIN CIETUNK YACPKUBACTCSA B HYJIEBOM
COCTOSIHUY, HHTETPATOP OTKIIFOUEH OT CUTHAJILHBIX IIeTel, BeHTWIb DD6
3aKpHIT. [Ipy eAMHNYHOM YpOBHE CHETYHK pa3biIokupyeTcs, BeHTIs DD6
OTKPBIBAETCS U MIPOXOKICHNS CUETHBIX UMITYJIbCOB, HHTETPATOP
MTOJIKITFOYAETCSI K CHTHANBHBIM IeTsIM. 110 BX0/y 3TOT BEHTHIIb 00BEeIUHSET
JIBa YIPABISIOMNX CUTHANIA — OT Tpurrepa DD9 u ot kommaparopa;

- rpurrep DD9, BeIX0AHBIE CUTHAJIBI KOTOPOTO MOAAIOTCS HA KIIFOUH,
MOJAI0IIKE Ha BXOJ UHTETPaTopa BXOJHOE UM OTIOPHOE HAIPSKEHUE;

- BeHT!iib DD7 tuna NJIN, ynpaBnsiomuii COCTOSHUEM TPUTTEPA.
OH 00beaMHSAET CUTHANBI PYYHOT'O 3aITyCKa IUKJIa K3MEPEHHs OT Kito4a S4 u
curHaia nepenojHeHus cuerynka QD muxpocxemsl cuetunka DD1.

2. Yoeaurech B pabotocniocobnoctu ALI. ITpu npaBunbHON cOOpKe

sw ||
Dot I_I

Doe

D3 | |

Puc.6. Bpemennas quarpamma paboTst
cxemsl ynpasneHus ALTT

MOPSIIOK CpabaThIBAHMS 3JIEMEHTOB YIIPABJICHUSI JOJDKSH COOTBETCTBOBATh BPEMEHHBIM JiMarpaMmam, MpUBEICHHBIM Ha PHC.06.
Jiist ynoOCTBa, Mpy BBIIOJIHEHWH JJAHHOTO MyHKTA, MOXKHO YMEHBIINTh YaCTOTY TAKTOBOrO reHeparopa ao 10 I'i.

3. V3MeHsist HanpsbKeHNe UCTOYHUKA BXoaHoro HanpsbkeHus G1 ot 1 go 10 B (uepe3 1 B), cHUMHUTE XapakTepUCTUKY
npeobpaszosanust ALII. IToctpoiite rpaduk. OnpenenmTe BeTHYNHY MOTPEITHOCTEH (CMEIIeHNEe HyIs, OTPEITHOCTh ITOJHON
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IITKaJIbl, HETMHEHHOCTB ).

Ompenenure neHy miaqmero 3Hadamero paspsaa ALIL (mpexen mxamsl paBeH BEIUYMHE OMOPHOTO HANPSKCHUS,
YHCJIO YPOBHEH KBAHTOBAHUSI ONPEICIISIETCSI EMKOCTBIO CUCTUHKA).

4. UccnenoBaHue BIMSHUS ITApaMETPOB BPEMI3aJafONIeH SN HHTETPaTopa Ha Pe3yabTaThl H3MEPEHHH:

- YCTaHOBHTE BXOIHOE HANPsDKEHUE B COOTBETCTBUH C BapHAHTOM 3amaHus (Tabm.1)

Tabuuma 1
Bapuantsl 3ananunii

Ne 1 2 3 4 5 6 7 8 9 10 11
Usx |3 35 |4 45 |5 55 |6 6,5 |7 75 |8

- yMEHbIIAWTEe BEJIMYMHY EMKOCTH [JI0 TIOSBJICHHSI TMOTPEIIHOCTH (M0 CpaBHEHHIO C XapaKTEPUCTUKOM
npeoOpa3oBaHusi, MOJIYYCHHOW B 1.3). AHaNM3Upys MOJIYYCHHBIC TNMPH 3TOM OCHUWJLUIOTPaMMBI HAMpPSDHKCHHHA B CXEMeE,
omnpeaeNnuTe MPUYMHY BO3HMKHOBEHHS MOrpemHocTH. [Ipu aHanmuse ocuwuiorpaMM He JAOMycKailTe 3alllkaluBaHUs Jyda
ocummiorpada, mpu He0OXOTUMOCTH H3MEHHUTE BEPTUKANBHYIO YyBCTBUTEIFHOCTh COOTBETCTBYIOMIETO KaHAIA;

- yMeHbInas BenuuuHy eMkocTa ¢ marom 0,1 ... 0,2 Mx®, caumure 4-5 nokazanuii AL, onpenenure aOCOMIOTHEIE
MOTPENTHOCTH B 3TUX TOYKaX, IOCTPOUTE TpadyuK ITHX IOTPEITHOCTEH;

- BEpHUTECh K HAdaJbHOMY 3HAYCHHIO €MKOCTH. YOeIuTech, YTO YBEIWYEHHE EMKOCTH B 2-3 paza m Ooiee He
MIPUBOJUT K TTOTPEITHOCTSM B U3MEpeHUH. 3apUKCHpyiTe COOTBETCTBYIOIIIE OCIMILIONPAMMBI ¥ IOMECTHTE UX B OTYET.

5. UccnenoBanue BIUSHUS 4YaCTOTHI TAKTOBOTO FEHEPATOPA HA PE3YJIbTAThl U3MEPEHUM:

- YCTaHOBHTE BXOJHOE HANPSHKEHHE B COOTBETCTBUU C BAPUAHTOM 3aJlaHUS;

- yMCHBINAHTE YaCTOTy JO IMOSBICHHUS IOTPEITHOCTH (IO CPABHEHUIO C XapaKTePUCTUKOW MpeoOpa3oBaHMS,
MOJIYYEHHON B M.3). AHanu3upys MOJydeHHbIC MPU 3TOM OCHWILIOTPAMMBbl HAMPSDKEHUH B CXeMe, OINpeAeiuTe MPUUUHY
BO3HUKHOBEHHUS MOTPEIIHOCTH;

- YMEHBIIasl 4aCTOTY OT JOCTUTHYTOTO B IIPEIBIAYIIEM ITyHKTE 3HauUeHHs, CHUMUTE 4-5 nokasanuii ALIL, onpenenute
a0COJIFOTHBIC TIOTPEITHOCTH B 3THX TOYKAX, MOCTPOITE TpadyK ITUX MOTPEIIHOCTEH;

- BEPHHUTECHh K HAYAJIbHOMY 3HAUCHHIO YacTOTHL. Y 0eIUTeCh, 9TO YBEIIMICHUE YaCTOTHI B 2 pa3a u Ooyee He MPUBOIUT
K MIOTPEIIHOCTSAM B M3MEPEHHUN. 3aUKCHUPYHTE COOTBETCTBYIOIINE OCIIHIUIOTPAMMEI X TIOMECTUTE UX B OTYET.

6. MccnenoBanne BIUSHUS HECTAOMIFHOCTH OTIOPHOTO HATIPSDKCHUS Ha PE3yIbTATHl M3MEPCHHIA:

- YCTAHOBHTE OMOPHOE HAMPSIKEHUE B COOTBETCTBHU C BApUAHTOM 3ajaHus (Tabi.2);

Tabmuma 2

BapuanTs! 3a1anuit
No 1 2 3 4 5 6 7 8 9 10 11
Uom | 8 8,5 9 9,5 10 105 | 11 115 | 12 125 | 13

- mensst Uex ot 0,1Uon no Uon paBHBIMU IIaraMu, CHUMUTE XapaKTepUCTUKY mpeobpa3oBanus. [loctpoiite rpaduk.
Jyist cpaBHEHHs Ha 3TOM JKe IrpaduKe IOMECTHTE XapaKTEPUCTHUKY, TIOJIyYSHHYIO TIPH BHITTOJHEHHH 11.3;
- HCCJIeAYITE BO3MOXHOCTD KOPPEKIMH MOKAa3aHUH P MOMOIIX 00pabOTKH pe3yIbTaTOB U3MEPEHHUI:
1) onpenenuTe LeHy €AMHUIIBI MIIAIIET0 3HAYAIIETO Pa3psAAa MPHU HOBOM OIIOPHOM HaNpsKEHUH;
2) mepecunTalTe MOIyUYEHHYIO XapaKTePUCTUKY C yueToM IieHsl | M3P;
3) mocTpoiiTe TpauK CKOPPEKTHPOBAHHON XapakTepucTWkd. [lyisi cpaBHEHHsS Ha 3TOM ke rpaduke
ITOMECTHTE XapaKTEPUCTUKY, TOTYICHHYIO ITPH BHITIOJHSHHUH 11.3.

IIpuMepbI THIOBLIX 3aaHUI 110 JA0OPATOPHLIM padoTamM

Jlabopamopuasa padoma Ne3 Umumayuonnoe ucciedosanue padomyl CyMmMupyouie2o y3ia Ha
OY no meme 3.6
Omnncanue 1a00paTOPHON YCTaHOBKHU
B kauectBe 1a00paTOPHOI YCTAHOBKH UCIIOIb30BaHBbI:
1. ba3oBelii TabopatopHbli cTeH., 2. YHuBepcanbhbii OY.3. Crabunuzarops! HanpspkeHus.4. Habop pesucropos.
5. Habop xonnencatopoB.6. CoemnHUTENIbHbBIE TPOBO/IA.
IopsAnok BEITOJHEHNS TaO0PaTOPHON PabOTHI
1. Iomyuwnts 3amanue.2. 3yanTs u cobpaTth cxemy.3. YCTaHOBUTH peskuM padoTel.4. [IpoBecTr HEOOX0AMMbIE H3MEPEHNUSI.
5. Pe3ynbpTarhl 3aHECTH B TaONUIly, 10 HHAM IOCTPOHMTH rpadMK HCCIEIyeMOro Mmpolecca M MpOaHAIM3HPOBaTh ero. 6.
[TpousBecTH BhIYHCIEHHE HEOOXOAUMbBIX BennunH.7. CpaBHUTD JlaHHbIE, MIOJYUYEHHBIE B PE3YJIbTaTe IKCIEPHUMEHTa U pacyera.
8. Cnenatb BBIBOJIBLY. OGOPMUTH OTYET.
1. CobOpatb cxemy cymmaropa (puc.1)
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2. YCTaHOBWTD PEXUM PabOTHI:

a) ¢popMa cUrHaIa CHHYCOUIATbHAS,

0) wacrora curnana f=200 I'm.

3. 3aduKrcupoBaTh OCHHIUIOTPaMMy PabOTHI pHC 2
4. Vlcrionp30BaB MONYYCHHBIH TpaduK, MOIYIHTH
3HaueHue UBBIX JUisl pa3HbIX 3HadeHuit UBxl u
UBx2:

U;TEX _Ulgnxiln K _Roc K :&
Bxl = 2T R
2 ; Rl 2 ;

UBBIX = (Klqul + KZUBXZ)

U

]

max min ;
U -y max min
— BBIX BBIX K2 — U BbIX + U BBIX

2U Bx1 . 2U BX2

Ky

5. Ilomy4eHHble 3HAUCHHS 3aHECTH B TAOIHILY
6. Caenatb BBIBOABI O IMOJIyUYEHHBIX pe3yibTaTax.

R 10kOM R

| s =

2MOM

R: 10kOMm

R 1080OM

— ocum-
norpad

Pucynok 1 Cxema cymmaropa ¢ ha30coriacyromm
HHBEPTOPOM

U,B

thax |
UBX

sl /N

-

u

EELC

™ - U

L] 1 Ly

0 £, CeK
7. IlpoBectn wuCCIEmOBaHUSA U1 HPSIMOYTONBHOTO H et EEEEE o
TPEYTOJILHOTO CHTHAJIOB. pytin f === Bxl
BRLX
8. OpopMuTE OTHUET. T
Pucynox 2 OcuniorpaMma BXOIHBIX M BEIXOIHBIX CHTHAJIOB
cyMMmaropa
No max min max min
U Bx1 U Bx1 Bxl U BX2 U BBIX U BBIX KlT K 2T Kl K 2 U BBI)
5 B 5 B R B N B , B s B . B

IIpuMepbl KOHTPOJIbHLIX BONIPOCOB IPH 3alIIUTEe 0TYeTOB 110 JIa0opaTopHLIM padoTam

. Uto takoe OVY?
. Kakue ocHoBHBIE XapakTepuctuku OY?

. Kakne cxeMbl IMEIOT OCHOBHBIE IPHOOPHI, BHIIIOJHEHHBIE HAa 0OcHOBE OY?
. Kak ompentenuts k03¢ ¢uimenTs! ycuieHus (epeaadn) OCHOBHBIX ipeoOpa3oBaTeeii?
. UeM omnpezensieTcst HOCTOSIHHAS COCTABIISIONIAs BBIXOAHOTO curHaya OY?

. KakoBa 3aBucuUMOCTh BBIXOJHOT'O CMT'HaJIa Ha BBIXOAC ;[H(b(bepeHuHaTopa OT CKOPOCTH U3MCHCHUS BXO,I[HOI'O?

. OT 9ero 3aBUCUT TOYHOCTD OIIpPCACIICHUS TapaMETPOB CXEM Ha OCHOBE oy?

. B Kakux cirydasx mpu omnpeneneHuH napaMeTpoB cxeM Ha 6aze OY MOXHO HCIONB30BaTh COOTHOIIEHUS uaeansHoro OY?
0. KakoBa pa3HocTh (a3 Mex/1y HANPsHKEHUSIMHE Y MHBEPTUPYIOLIET0 U HEMHBEPTHPYIOLIEro ycuiuTenei Ha 6aze OY?

1
2
3
4
5
6. Kak OIPCACIINTL CKOPOCTb U3BMCHCHUA CUT'HAJIa Ha BBIXO/C HHTerpaTopa‘?
7
8
9
1

IIpuMepbl THIOBBLIX TECTOBBIX 3aaanuii B cucreme CJ10 Moodle

Pasznen 1. Oowasn cmpykmypa ananozo6020 uzmepumenvhozo ycmpoiicmea (AHY)
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' d.Mpw6op EbIAAET CUTHANE! M3MEPWUTENEHOW MHHOPMALMK B BMAE AOCTYNHOM A4N8
SOCMPWATR YEN0EEKOM
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Bonpoc 1 YKEKIATE HE3HEYEHME BCTIOMOrETENbHLIX YCTROWCTS & CTPYKTYPE BHANOMDS0re
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d. DAT-Bknto4eH, DA2-BKNO4eH
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Bonpoc 1 KEKOBO COCTORHE KIRMEW, A7 HHTEMPVPYIOWETD ALITT, v1306paXEHH0r0 HE PIcyHES P

BTCDOM TaKTE UMTEMDHPOBaMITR BubepnTe QN OTBET
loxs mes graete S € a4 51, S2-5aMKnyT: S3-pasomKd
Berr 100 i y1
26 © b.S51, 52 53 - pasoMxHYyT,
-
S R T ——— €51, 53-3aMKHYT; S2-DAIOMKHYT
LEE R 5
Usx m DA2 € d. 51, 53- pasOMKHYT: S2-33MKHYT
y S2 DAt P
2 1 €. 59, 52, 53 - samkmyr
Yen = O mume © 1. ST, S2-paIOMKHYT: SI-3AMKHYT,
-
C B ST13aMkHyT; 52, S3-pasoMKHyT,

1=1/7 Iz

NPV K3KOM YDOBHE BXOAHOTO Hanpaxerus UBX, Ha BbiX0OAE CXEMbl ASYMOPOrOBOro
KOMMapaTopa ByaeT noruyeckas "1"

U, o]
BhibepuTe OAWMH OTBET:

¢ a. Usx>U1, Usx=U2

¢ b.Usx<U1, UBx<U2
¢ cUl=Usx=U2
¢ d.Ul<UBx<U2

Mgy

Mgy

L‘."o—

KaKoli U3 3NEMEHTOB MPUHUMMVBNEHOM CXEMel AMHEMUYSCKON UHAVKALWAY, MPYBEASHHO
Ha DUCYHKE, BBIMOAKAET NOCNSA0BATENBHOE BKOHEHVE PA3PAA0E NPV OTOBRaXEHIM
AECATVYHOTO YUCNA HE CBETOAVMOAHOM Tabno HL1-HL4?

BbibepuTe oavH OTBET:

+1;
E’ﬁ' é? é“ E’c“ € a. [lBon4HbIA MynbTUnnekcop (DM)
HLL T H T H3 T H4 T
- [T ¢ b. CemucermeHTHbIR gewmdpatop (DC)
— 4 4 7 7 }(
1| com =] ey . [ABOWYHBIA cHeTunk (CT)
— ok
- y ¢ d.TakToBblil reHepatop (G)
1: 0 e. lBoun4HbIA kKommyTaTop (Com)
= cT pm |’
1) =
Bonpoc 1 CooTHecyTe 0B03HaUeHIE U HEUMEHOBSHE 3NEMEHTOB B MOCNEACBETENEHO-

napannensHoM ALM:

Moxa =eT creera Y3en MeCWTE6ApaBEHIR BoibepuTe...

Bann: 1.00 ) e
Y3en BoIGOLpKU-XpaHEHUR Buibepure... » :l
& (1) = @) B3) O~ @) | ) HirscoTouHS ALY Busepie... |7
Ys
L 5-pa3praHsii LIAM BuibepuTe... :'
— =3 I ) i
E';n Za2yTyets PARARS BoicokoTo4Hb AL | Bolbepure... :j
Bonpoc 1 K KaKoMy Ty OTHOCUTCS UHTerpansHsIn LIAT 130BpaxexHEn Ha cxeme
Moxs &7 gTeeTa -+
Bann: 100 You Eo=150 3o6EpVTE OZUH OTBET:
7 Roc__ KI140VILT ' a. nepemHOXatoWuit
il LR )
cse. f 7 [ ' b.vHTErpupyOWMiA
Ko4g: | 3 ¢ anddepeHumpytoLLnii
”\’” " 2 % ”‘NX -
,&— 73 3 7 ¢ d. cymmupyroLmit
7 f‘,f e gudpdepeHumansHsi

K572I1A1
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5.2.2 TunoBble KOHTPOJIbHbIE 33aJJAHUA WU UHbIEe MaTepHaJ/ibl, HEOGX0AUMbIe
AJISA OLeHKM 3HaHM#, YMEHHMH, HAaBbIKOB U (WIHM) ONbITa B XO0JA€ MPOMEXYTOYHOM
aTTeCcTaliiM N0 JUCHUIIUHE

Ilepeyens TeopeTHYECKHX BONPOCOB /ISl MIOATOTOBKH K 324€Ty ¢ OLICHKOI
(ounasi popma 6 cemecTp, 3a0uHasi popma 8 cemecTp)

1) O6mwue cBeaenus 06 ALY, Ctpykrypa AUY 1 ero 0CHOBHBIEC 3BEHbS;

2) MarauTtosneKTpudecKkasi cucteMa (KOHCTPYKITHSI, TIPHHIKAI paboThl, 0COOCHHOCTH);

3) DrekTpomuHaMHUYECKas cucTeMa (KOHCTPYKIIUS, TIPUHITKIT paO0ThI, 0COOCHHOCTH);

4)  DneKkTpoIMHAMHYECKUE aMIIePMETPhI (CXeMbI COSTUHEHHSI OOMOTOK);

5) DnekTpoJMHAMHUYECKHE BOJIBTMETPBI (CXEMbI COSMHEHUSI 0OMOTOK);

6) deppoauHaMuueckas cucremMa (0COOEHHOCTH KOHCTPYKIIUH);

7) DiekTpoMarHuTHas cuctemMa (KOHCTPYKIIHS, IPUHIIUIT PaboThl, 0COOCHHOCTH);

8) UsmepurenbHbIe TpaHCHOPMATOPHI TOKA M HAMIPSHKCHUSI (KOHCTPYKIIMS, BKIFOUCHUE, KOIPPHUIIUESHT
TpaHchopMarIiim);

9) DnekTpocTaTHyecKas cucremMa (BapuaHThl KOHCTPYKIMH, IPUHIIUIT PaObOThI, 0COOCHHOCTH);

10) CtpenoyHslii 4aCTOTOMEP MEKTPOIMHAMHYECCKON CUCTEMbI (CXeMa, MPUHIIUI PaboThI);

11) DrexTpOHHbBIC aHATIOTOBbIC BOJILTMETPBI M aMIIEPMETPhI (CXEMBI JIIsS IOCTOSIHHOTO U IEPEMEHHOT0 TOKOB,
JOCTOMHCTBA M HEIOCTaTKH);

12) KommeHcaTop NOCTOSIHHOTO TOKa (CXeMa, IPUHIUAI PadoThI);

13) Usmepurtenbhbie MocThl RLC (mpuHIum padoTsl, 0COOEHHOCTH, yCIIoBHE OalaHca MOCTa);

14) DnextpoHHOIYUYeBO#t ociuuiorpad (KOHCTPYKIINS, IPUHITUIT PaOOThI, 0COOEHHOCTH);

15) TIpeobpa3zoBaresin aMIUTUTYAHBIX U ICHCTBYIOIINX 3HAYCHHIA (CXeMbI, paboTa, 0COOCHHOCTH);

16) MuBepTUpyIOIKii 1 HEMHBEPTHPYIOIIUH ycumutenu Ha OV (cxeMa, MPUHIUI PaboThl);

17) uddepenuumanshplii 1 cymmupyonmii ycuautean Ha OY (cxema, IPHHIIT paboThI);

18) uddepenuumpyromnmii 1 uHTerpupyonmii ycumutean Ha OY (cxema, popMyIibl BBIXOJIHOTO HAPSDKCHUS);

19) Cxembl nenenus 1 yMHOKeHus: Ha OY(cxema, MpUHIUI PadoThI);

20) IMoHsTHE KBaHTOBAHHOTO U LIU(PPOBOTO CUr'HANA (CXOJCTBO U OTIHYHE);

21) XapaKTepuCTHKH KBAHTOBAHHOTO CUTHaJA (I1ar KBAHTOBAHUS, Iar Auckperusammu). Teopema KorensHukoBa;

22) To3u1MOHHBIE 1 KOMOWHHPOBAHHbBIE KOJIBL. (JOCTOMHCTBA U HEJIOCTATKN);

23) Crnennanbusie koasl B [IINY (xox 8-4-2-1, ceMUCErMEHTHBIHN KOJ);

24) O6o0061enHas crpykrypa LY u ero ocHOBHbIE 3BEHbsI

25) MeTo/ IMHEHHO-BO3PACTAIOLIEr0 HAIPSHKEHHUSI, METO/ ITOCIIEIOBATEILHOTO CUeTa. (JIOCTOMHCTBA, HEJOCTATKH);

26) MeTo/1 Moc/Ie10BaTEILHOTO MPUOIMKEHNS, METO] CIYMTHIBAHUS (JIOCTOMHCTRA, HEOCTATKH);

27) TlorpenrHocTy HUPPOBBIX H3MEPHUTEIbHBIX YCTPOUCTB (AMCKPETHOCTH, PEATH3AIMH YPOBHEH, KBAHTOBAHM);

28) CerMeHTHbIC 1 MaTPHYHBIC CBETOAMOHBIC HHIMKATOPBI (IIPUHLIUIT pabOThI, CXeMa BKIIFOUCHHS);

29) I'azopa3psiHbIe U KUIKOKPHCTAIUTNUECKUE HHANKATOPBI (IPUHIIUIT PabOThI, CXeMa BKITIOUCHHU);

30) BpeMs-uMIyIsCHBIN UG POBOI BOIBTMETP (CXeMa, OHUCcCaHue paboThI);

31) YpaBHOBeIIMBaIOLIHiA IU(PPOBOIT BOJIBTMETP (CXeMa, OnucaHue padboThl);

32) DJeKTPOHHO-CYETHBIN YacTOTOMEp (CXeMma, ONUcaHue paboThl);

33) NmmnynabcHbIN TUPOBOI H3MEPUTETh BPEMEHHOTO HHTEpBaJia (CXeMa, OTMCaHue paboThl);

34) Ludposoii m3mepurtens pazHoctu (as (cxema, onucanue padoThl);

35) HasnaveHue 1 cXeMbI TeHepaToOpOB ONOPHOW YacToThl.(Ha Tpurrepe llIMunara, Ha KBapIieBOM pe30oHaTOpe).

36) Ludposoii anekrpornbiit KMOII kitto4 (HazHaYeHHE, cXeMa, MapKH MHKPOCXEM)

37) Anasnorosbie kommaparopsl B [INY (Ha3HaueHue, AUarpaMmbl TECTEPE3HCA, MAPKH MUKPOCXEM)

38) [Mpunuumns! mudpo-ananorosoro npeodpasosanus (LIAIT) (cxeMsl, CynHOCTh METOIOB)

39) LIAII Ha CyMMHpPOBaHHH BECOBBIX TOKOB (IIPUHITUIT paOOThI, CXeMa, PA3HOBUIHOCTH)

40) ITAII Ha pesuctuBHO# Matpuiie R-2R (cxema, npunimn paboThi, 0COOCHHOCTH)

41) Cneumansubie LIAII (3HaKoBBIH, TeH. (pyHKIMHA, MUKpocxema K572ITAT)

42) TlpeobpazoBatenu HanpspkeHue yactora [THY (cxema, mpunimn padotsl, Mukpocxema MAX038)

43) Tapamtensubiii ALITI(cxema, NpUHITUIT paOOThI)

44) ALII cnensmero Tuma (cxema, NPUHIUI PadOThI)

45) ALII nBOIHOTO HHTETPUPOBAHMUS (CXEMa, TPUHIIMI PaOOTHI)

46) BoicokockopocTHO# mocienoBarenbhbiii ALIT Ha AD7495AR (cxema, onucanue paboThI)

47) Curma-gensta AL (CxeMa, pHUHIMIT pPabOTHI, ¢ MOAYIATOPOM 1 mopsiaka)

48) YcrpoiictBa Beibopku-xpanenus YBX (Cxema Track-and-Hold) (na3nauenue, pabota, cxema)
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IIepeyeHb THMOBBIX 32124 K 32a4eTy ¢ OLEHKOM
(ounast popma 6 cemecTp, 3a0uHasi gopma 8 cemecTp)

1)
MarsuToonekpudeckuil MAnMamMnepmerp (fo, = 15 MA,
R = 10 OM) HeobxoMMO METIONK30BaTE B KAYeCTBE KOMOHMHUPOBAHHO-
ro npubopa ¢ ARyMA npeaesaMu no Toky /=2; 5 A u AymMx npeaena-
M 110 Hanpsokenyio U7 =100; 250 B (puc. ).

Paccunrath CONpOTHB-
JIeHHA IYHTOB B A00asou-
HEIX pE3ACTOPOB KomOH-
HUPOBAHHOTO MPHOOpA.

2)
MarsuToeKTPHYIECKHI MIITHaMnepmerp (TOK 1oA-
HOro oTxioneH#a 1 MA, conporarneHue 20 Om) neoGXx0aHMO HCHOMb-
30BaTh B KQYeCTRE ABYXIIpe/ienbyoro aMnepmerpa Ha 1 v 2 A.
HawepthTh CXeMy aMIiepMeTpa # PACCYHTATE COPOTHRICHHE LITYHTOB.

MocToBaa LE€IE, IMHTAEMAadA NEPEMEHHBIM TOKOM, HC-

MOIB3yeTCA A H3MEpPEeHHA NapaMeTpOoB KOHIeHcaTopa (pHC. ).
Hano: R1=1x0m, R2= 2 k0OuM, R1= 12 kOuM, C1= 1,2 MrD.

OnpeneanTsh NapaMeTPhl MOCISI0BATEIBHON CXEMBI 3aMENICHAA KOH-
mercaropa (Rx u Cx) mpH HyleBOM IIOKA3aHHH BOIBTMETPA.

4)
MocToBasA Henb, MHTAEMAA IEPEMEHHBIM HAMPAKCHHEM
(puc. ), Hemonb3yeTesA A4 H3AMEpeHHA [TapaMeTPOE KaTYIIKH.
Rp=0,5 kOM, R1=1 x0mM, R2=0,1 kOm, Cp =2 Mrd.
OmnpenenHTs AKTHEHOE COMPOTHEIEHHE W HHIYKTHEHOCTH KATYINKH
[IpH HYJICEOM IIOKA3aHHH BOIBTMETPA.

5)

PasHocTHblif yeHaHuTENb (PHCYHOK ) YCHJHMBAET CHIHAN, Mo-
CTYNAIHI ¢ MOCTA (PHCYHOK ). U3Bectno, ut0 Uy s = Uz - Ui =
MB, Uy=Us=5B, Ry=R,.= 100 kOM, Ko =2 - 10, Ri=R:=35 kOm.
Onpeaenuts MOJHOE HANps#KEHHE Ha Bhixoge OV, cuHTas, uTo pe3nCTOphI
Rin Ry . Ry 1 R OIHHAKOBBI.

Ra

DA

Ry
b o
U -,
- R,
R, 5
Ry

Moct Pa3socTHEL yCHAHTCAS



6)

Juddepesuuarop npeHazHAYEH 11 HCTIOJIL30OBAHHSA B

Kavuecrse nonocosoro (gunsrpa (pucyHok 4.8) ¢ fi =1k, =5 xlu u
K=30. Haitru R, C. C, u R,.
Ui R C R

U
b o

O

PHC}MOK — Cluppcu P 1t e Top

ey

7)

B unseptupyiomem tpurrepe lMurra (pucyHok ) Ry =51
KOM, R;= 100 kOM; MAKCHMA/IBHOE HANPSKEHHE HACKILICHHS U pee=+ 14
B: munumansioe U e = — 13 B. Yemy paBHb! BepXxHuii i HIKHMIT HOPOry
cpabarbiBanus Uy, o M Ugpyu? Pacemorpers asa cayuan: 1) Uy, =2 B;
2) U= 0.

DA

UV

|-

Pucynok — Haseprupyrouwit tpurrep Himirra

8)

MareuTo3eKTPHYCCKHIT MITHaMIepMeTp (BXOAHOE
conpotusnenue R, =10 OM u TOK MONHOrO OTKIOHEHHS [y, =1 MA)
NpPEIIONAracTes HCMOAL3OBATh B CXEME BRIPAMHTENLHOTO BOMBETMETPA
(puc. ) ¢ BepXHuM IIPEE/OM M3MEpPCHHA CHHYCOMAANELIIOr0 Harps-
xKenus U =10 B.

Paccuutars cONpoTHRIeHUEe a00a-
BOYHOTC pesucropa R, BXOAHOE COrNpo-
THRICHHE BOTLTMETPA H MaKCHMAIBHYIO
MOLIHOCTB, TIOTPEOIAEMYIO HM.

CoOCTaBHTE CXeMy ZeMyIBTHITEKCOpA T4 YOpaRTAenoil
nepeadH HEGOPMAITHE, MOCTYTRIEH mo ogsoMy D Exoay
Ha YeThpe Eexona: X1 X2, X3, X4

10)
Cozaars cxeMy MyabTHILIEKCOpa 2 — | (10rHYecKoro nepexioyare-
%) Juis nepeaavun uagopmanuu ot Asyx uerounukos (L0, D) va Beixon £
B COOTBETCTBHH C KOJOM azapeca (4 Wi A). [peaBapHTENBHO 3amCaTh
noruveckyio GyHKuHo paboTsl MYJIBTHILICKCOPa, MHHHMH3HPOBATE €¢ Mo
npasiiaM anreSphl JIOMHKH IS PEATH3alHKi CXEMbI Ha JIOIHYECKHX Y1e-
meHTax 2H-HE.
11)

CocraButh cxemy ummdparopa ans npeodpazoBaHHA
4HCJIa U3 BOCBMEPHYHOrO KO/a B JIBOHYHBIH.



Ilepeyennb 3a1aHNil K KOHTPOJIbHOI padoTe
(3aounasi popma 8 cemectp)

[Tpumep 3amaHust K KOHTPOJIBLHOM padoTe MO AUCIUILTUHE «AHATOTOBBIE M IU(DPOBBIC U3M. YCTPOUCTBAY»
(m1s 3a09HOM (OPMBI OOYUECHHS)

HanmenoBanne: «IIpoekTrpoBaHie BOJIBTMETPA TOCTOSHHOTO TOKA ¢ MATHUTOYJIEKTpUIeCKUM OMXUIDy».

Llenms: BBIPAOOTATh NpPAKTUYECKHE HABBIKM PACYETa JJIEKTPOHHBIX BOJBTMETPOB MOCTOSHHOIO TOKA, HApabOTaTh OIBIT
aHAJTUTHYCCKOMU pa6OTLI C JJICMCHTAMHM CXCMOTCXHHKH H COBpeMeHHOﬁ paZ[I/IOBJIeKTpOHHOﬁ 6a3LI,
3aKpCNUTh HABbIKU pacucTa HOI‘peHIHOCTeﬁ l'[pPI60pOB B 3aBUCUMOCTHU OT MapaMETPOB paanO3JICMCHTOB,
BI)Ipa6OTaTI) MPaKTUYCCKNUC HABBIKH pa3pa60TKH MPUHIUIIAAIBHBIX CXCM

MCXO}IHHC JaHHBIC .

[Ipenen usmepenus Hanpspkenus: Ux= 200 mB

Bxonnoe conporusnenue Rx He menee 1 Mom

Kiacc tognocru: yocu= 1,0 %

Mapka OMXull: M476 (MarHUTOIEKTPUIECKHI THIT)

AxTtuBHOE conpoTuBieHne pamku IMXull: r,=500 Om

[IpenenbHbll TOK OTKIOHEHUS paMKu: Im=100 MkA

Knacc rounoct OMXHuII: Vayxun= 0,5 %

[opsinox paboTsl

- I3YYHUTh METOUYECKH YKa3aHMS K BBITOIHEHUIO paOOTHI

-ONpPESIUTh HaNpsKEHHE TOTHOTO OTKIIOHEHUS PaMKH;

-COCTaBHUTh CTPYKTYPHYIO CXEMY;

-COCTaBUTh YPABHEHUE CTATUYECKON XaAPAKTEPUCTUKH;

-BBIMOJTHUTH TPAAYHUPOBKY IIKAJIKI;

-ONPEICIUTh KO3QPUIMEHT Tepeaayn;

-ONPE/IENUTh TTapaMeTPhl U BEIOPATh yCHIUTENh Oy(pepHOro Kackaia U MOTeHIIMOMETp OaTaHCHPOBKH;

-OIpeIeUTs HOMUHAN J00aBoYHOTO pe3uctopa IMxUII;

- OTIpeAeTIUTh HOMUHAI BXOAHOTO COMPOTUBIICHUS;

- OTIPENICNIUTH TUII 3aLIUTHI OT TIEPEHAIIPSHKCHHUS 1 BEIOPATh KOMIUIEKTYIOIIHE;

- COCTaBHUTh MPUHIIUIHAIBHYIO CXeMy IprOopa;

- paccyuTaTh pacueTHBI 1 HOPMHUPOBAHHBIN KJIacC TOYHOCTH MPUOOPa;

Bapuanmot ucxoonvix 0annvix Kk KOHMpPoabHoUi pabome

Ne IIpenen BxonHoe Knace Mapka OMXull
BapuaHTa U3MEPCHUA COITPOTUBJICHUC, TOYHOCTH
U, B R, MOwm Yoer %0 Mapka Vorxum 70 ro, OM I, MKA

1 1,0 3 2,5 M2425 15 300 100
2 2,0 5 5 M93 15 450 150
3 0,5 1 1 M907 0,5 100 250
4 0,1 1 1 M1692 0,5 50 150
5 1,5 2 1 M1692 0,5 200 250
6 0,75 1 15 M2440 1,0 30 150
7 0,3 1 3 M494 15 150 100
8 1,0 2 1 M907 0,5 100 250
9 2,0 5 2 M901 1,0 500 200
10 0,5 1 2 M906 1,0 150 200

(npum. IIOJTHAA METOIUKA C IIOACHEHHUAMH PA3MEIIIEHA B @®OH/IE OLJEHOYHbIX CPE/ICTB)

5.3.[Iponeaypa oneHMBaHUS pe3yJIbTaTOB 06y4eHUA N0 AMCHUTIIIMHE

[Tpouienypa oleHUBaHUSI PE3yIbTaTOB OOYYEHHUS IO IUCHUIUIMHE «AHAIOTOBBIE U IU(POBHIE
W3MEPHUTENIbHBIE YCTPOMCTBA» COCTOUT U3 CIEAYIOIINX ITAIOB:

1. Texkymmuii KOHTPOJIb (OMUCaHUE TTOKA3aTeNeld U KPUTEPUEB KOHTPOJIST YCIIEBAEMOCTH, OTMCAHUE
IITKaJT OIICHWBAHUS Ha JTale TEKYIIEH aTTeCTallluy MpeACcTaBiIeHsl B Ta0. 5.1.1,-5.1.2, mpumeps! 3anaHuii
B1. 5.2.1).

2. IlpomexxyTo4Has aTTecTanus (OMHCAHUE MOKa3aTejael U KpUTepueB KOHTPOJS yCIIeBAEMOCTH,
OIMCaHUe IITKaJ OIICHUBAHMS Ha ITAle MPOMEKYTOYHOU aTTeCTaIllK IpeacTaBieHbl B Tabmn. 5.2, 5.3, 5.4,
BOTIPOCHI ¥ IPUMEPHI 3aIaHui B 11. 5.2.2).

Hns nokaszareneir kommereHiuii [IKC-2, TIKC-4, ¢opmupyembIx B pamkax AMCHUIUIMHBL,
MIPUBOMTCS MPOLEAYPa OLIEHKH Pe3yabTaToB 00ydeHus (tadi. 5.5.1, 5.5.2)
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Tabmuma 5.5.1 — Iponeaypa, KpUTEpUU U METOIBI OLICHUBAHHUSI PE3YJILTATOB O0yUCHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepuu onieHnBaHNS pE3yIbTAaTOB

1 kpuTepuii — OTCYTCTBHE
YCBOEHHS
«HEYIOBJIETBOPHTENLHO»

2 KpUTepHil — He TIOJTHOE
yCBOEHHUE
«YJOBJICTBOPUTEIBHO»

3 xpuTepHii — xoporiee
YCBOEHHE «XOPOLIO

4 xpuTepuii — OTIIMYHOE YCBOCHHE
«OTIINYHO»

MeToabl OLICHUBaHUS

Komnerenuust IIKC 2 (uaauxatop IIKC 2.1)

3uanusa:

-IIpuHUMIBl  (YHKIMOHUPOBAHUS HM3MEPUTENIbHBIX JJICKTPOHHBIX
KOMITOHEHTOB Y MPUHLHUIHAIBHBIX aHAIOTO-IU(PPOBBIX CXEM Ha HX
OCHOBE

- TUnoBbIEe BapUAHTBI KOHCTPYKLHHI Y3JI0B aHAJIOrO-LU(PPOBBIX CXEM.
-ACCOPTHUMEHT, OCOOCHHOCTH ¥ XapaKTEPUCTUKHU PaJAUOIIEKTPOHHON
0a3pl M OTHENbHBIE PEKOMEHAANMHM K MPUMEHEHUIO 3JIEMECHTOB B
MPUHLHIHATBHBIX TPUOOPHBIX CXeMax

Ionnoe OTCYTCTBUE
MOHATUIHOIO MBILICHUS U
OCO3HaHMs CBEIEHUH B
JTAHHOH O00NacTH TEXHHKH.
CoBeplLieHHOe HE
MOHMMAaHHE AJITOPUTMOB H
METOJUK.

Yactuunoe 3HaHHE
MOHATUIHOTO u
TEPMHHOJIOINYECKOTO
Matepuana. IIpociexuBaercs
(hparMeHTHPOBaHHOCTb,
HEIIOCJIeI0BATEIbHOCTh

3HAaHUH ¥ MBIIUIEHUS TI0
naHHoil obmactu. OmuOKu B
MIPUMEHEHUH TEPMHHOJIOTUH
1 METOJIUK

YBepenHoe 3HaHNE
MOHATUHHOTO u
TEPMHHOJIOTHYECKOTO
Matepuana.  IIpociexuBaercs
JIOTHYHOCTb,

MOCJICIOBATEILHOCTD 3HAHUHA U
MBIIJIEHUS 110 JTaHHON 00JacTu.
OTennbpHbIE OLINOKHU B
MPUMEHEHUU TEPMHUHOJIOTHHA U
METOJIMK. YBEPEHHOE TOSICHEHUE
OIIMOOK B IUCKYCCHU

OTiiM4HOE 3HAHHE MOHATHHHOTO H
TEPMUHOJIOTMYECKOTO  MaTepuala.
Yerkast JIOTUYHOCTD,
MOCJICIOBATEIbHOCT,  3HAHUN U
MBIIUIEHUS 110 JaHHOM oOnactu. He
CYIIECTBEHHbIE B NPUMEHEHUH

TEPMUHOJIOTHI u METOAUK.
YBepeHHOE BBISIBICHUE OIIMOOK MX
TIOSICHCHYE B JICKYCCHH.
JleMOHCTpUpOBaHHU e

CaMOCTOSITEJIbHON ~ MMO3HABATEIbHOM
JIESITEIbHOCTH

a) KOHTPOJb aKTHBHOCTHU
y4acTusi B JUCKYCCHAX Ha
nekuusix, I13, JIP mpum
pabote B HMHTEPAKTUBHOM

pexume;

0) ycTHBII ompoc Ha
MPAaKTHYECKUX 3aHATHUIX
npu peleHun
WHIUBUYaJIbHBIX 337134,

B) TIPOMEKYTOYHAS
aTTecTaus

Ymenusn:

-IIpoBoAKTH MPOCKTHPOBAHUE HA JIIEMEHTHOM YPOBHE.

- CornacoBblBaTh OTICIBHBIC Y37l TNPHHIMIIHAIEHON CXEMBI
HU3MEPUTEIBHOTO KaHalia aHaJIoro-i(pOBOro yCTpOHCTBa

- CoCTaBISITh NPHHLUUNHUATIBHBIE U CTPYKTYPHBIE CXEMBI aHAJOro-
HU(PPOBBIX YCTPOMCTB M3 TOTOBBIX THUIIOBBIX OJIOKOB M COBPEMEHHBIX
HHTETPUPOBAHHBIX PAIHOIIEMEHTOB

TTonnoe HE yMeHHe
HPUMEHHUTb TOTOBBIC
CXEMHBIE PpeIIeHus.
Heo3moxxHoCTh

BBINOJIHUTD BBIOOD

JJIEMEHTa, Y3714, CXEMBI,
BBIMIOTHUTh ~ OLICHOYHBIH
pacuer

Ymenue TIPUMEHUTH T'OTOBBIC

CXEMHBbIE pelieHus
TP OSIBIISIETCS c
CYLLIECTBEHHBIMH OMIMOKAMH.
Brinonnenue BBIOOD
JJIEMEHTa, Y3714,  CXEMBI,
OILICHOYHBIN pacuer
BBITIOJTHSAIOTCS co
3HAYHUTETEHBIMI

HETOYHOCTSIMHU M OITHOKaMHU

YMeHHe MNpPUMEHUTh TOTOBBIE
CXEMHBIE peLeHus.
BrmmonHenne BBIOOp JJIEMEHTAa,
y3J1a, CXeMbI, OLIEHOYHBIH pacyeT
BBIIOJTHAIOTCS c
HE3HAYUTEITEHBIMU
HETOYHOCTSIMH ¥ OLIMOKaMHU.

VYBepeHHOE  yMEHHE IPUMEHHTH
TOTOBBIE CXeMHbIE pelIeHus..
Brmonnenne  BIOOp  dieMeHTa,
y3la, CXEMbl, OLCHOUHBIH pacyeT
BBIIOJHSIOTCS 6e3 OLINOOK.
I'pamoTHO W TIONHO OOOCHOBBEIBaET
cBOM  pemieHus. JleMOHCTpupyeT
CHOCOOHOCTb K K TIOMCKY H
NIPUMEHEHUIO B JIEATEIHbHOCTH
NepefoBbIX pelleHuii B 00aacTa
aHAJIOrO-IU(PPOBOH CXEMOTEXHUKH.

a) KOHTpOJIb AKTUBHOCTH B
JICKYCCHUSIX Ha
MPaKTHYECKHX.
11a00paTOPHBIX 3AHATHSIX;

0) 3amura oryeros 113 u JIP
B) IIPOMEXKYTOUHAs
aTTecTaIys

Haegviku:

-HaBbIkaMH ~ TPOEKTHPOBAaHHS  DJEKTPOHHBIX CXEM  aHaJoro-
mH(POBBIX YCTPOMCTB W HABBIKAMH aHAIW3a NOKYMEHTAllMH Ha
COBPEMEHHYIO PaJII0dIEKTPOHHYIO 6a3y

-OnbITOM TMPUMEHEHHS MATEMATHYeCKOro ammapara H  OHCKa
METOMK pacyeTa, OIEHKA M[apaMeTpoB MpPH HPOCKTHPOBAHHHU
3JIEMEHTOB, Y3JI0B U JIeTaJIeil 2JIEKTPOHHBIX aHAJIOTO-IIU(PPOBBIX CXEM
-HaBbIKOM TpUMEHEHUsI M BBIOOpA MPOTPAMMHBIX MPOMXYKTOB ISt
MOJICIUPOBAHKST W KOHCTPYHPOBAHUSI CXEM aHaIOrO-IH(POBBIX
YCTpOHCTB.

ITomHass ~ HecrocoOHOCTH
IIPOAHAM3UPOBATh CXEMY,

OnHcaTh eé
(YHKIIMOHMPOBaHHE.
Hecnoco6HocTh
MOJIEPHU3UPOBATD
TOTOBYIO CXEMY, OLICHHTb
eé CBOMCTBA. He
CIIOCOOHOCTH K

KOHCTPYHPOBAHHUIO HOBBIX
CXEMHBIX pelIeHUH

CriocoOHOCTh
MIPOAHATIM3UPOBATh  CXEMY,
onucaTh eé npu

CYIIECTBEHHOM COJICHCTBHHU.
3arpyqHeHHas CIOCOOHOCTH
MOJIEPHU3HPOBATh  OTOBYIO
CXEMY, OLEHHTh €€ CBOHCTBA.
He YBEpEHHOCTb pu
KOHCTPYHPOBAHHU CXEMHBIX
pelenunit

CamocrosiTenbHas CHOCOOHOCTh
[IPOaHAIN3UPOBATh cxeMmy,
onucarh eé npu
HE3HAYUTEIBHOM  COZeHCTBHN.
YBepeHHOCTh MOJEPHU3HPOBATH
TOTOBYIO CXEMy, OLIEHHTb €&

CBOMCTBAa, €  JIONyLICHUEM
OIIMO0K ux AHAJN30M.
CrocoOHOCTh K
KOHCTPYHUPOBAHHIO HOBBIX

CXEMHBIX pelIeHnH

VBepeHHas CIIOCOOHOCTH K
CXEMHOMY M  (pyHKIHOHAIbHOMY
aHanu3y 0e3 CTOpOHHEH MOMOIIH.
CaMocTosTeNnbHasl ~ MOJACPHU3ALMS

cXeM c 000CHOBaHHUE u
MIPUMEHEHUEeM TIepPeIOBhIX
HapaboTOK.

YBepenHoe TeHepHpOBaHUe

CXEMHBIX M KOHCTPYKTHUBHBIX
pelleHuii, B T.4. HA OCHOBE HOBOTO,
CaMOCTOATENHEHO U3y4EeHHOTO
MaTepHana.

a) 3ammra oTyetoB 1o JIP,
NPAKTUYECKUX 3aHATUH 110
3a/1a4aM U MOJIETIMPOBAHHUIO
0) TIPOMEXKYTOUHAs
arTecTanus
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Tabmuma 5.5.2 — [poneaypa, KpUTEpUU U METOIbI OIICHUBAHHUSI PE3YJITATOB O0YUCHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepuu onieHnBaHNS pE3yIbTAaTOB

1 kpuTepuii — OTCYTCTBHE
YCBOEHHS
«HEYIOBJIETBOPHTENLHO»

2 KpUTepHUil — He TIOJTHOE
yCBOEHHUE
«YJOBJICTBOPUTEIBHO»

3 xpuTepHii — xoporiee
YCBOEHHE «XOPOLIO

4 xpuTepuii — OTIIMYHOE YCBOCHHE
«OTIINYHO»

MeToabl OLICHUBaHUS

Komnerenuusi I[IKC-4 (muauxarop IIKC 4.1)

3nanua: Tlomroe orcyrctBue | YactmuHoe 3HaHHE | YBepeHHOe 3Hanne | OTIMYHOE 3HAHWE IOHATHHHOTO | a) KOHTPOJIb aKTHBHOCTH
-IIpuHIMNBL PaGOTBI,  CXEMOTEXHUKY THIIOBbIX AHAJOTOBBIX U | MOHATHIHOIO HOHATUIHOTO W | TOHATHIHOTO u|u TEPMHHOJIOTHYECKOTO | yJacTHs B JAUCKYCCHSX
uMQPOBBIX y310B M TPeOOBAaHMA K HUM M3 QHAIN3a TEXHMYECKOH | MBIIUICHHUS U | TEPMHHOJOTHYECKOTO TEPMUHOJIIOTHIECKOTO Marepuana. YeTkas JOTHYHOCTB, | Ha Jekuusax, 113, JIP npu
JIUTCepaTypel, HOPMaTHBHOﬁHCOHPOBOMTeﬂbPOﬁ AOKYyMCHTALINH OCO3HaHHUS CBEACHHMH B | Marepuana. MaTepuana. MOCNIeI0BAaTeNbHOCTh 3HAHUH M | pabote B
-CXeMHble peIICHMA Y3NOB ¥ JeTanedl  aHamoro-mMPpoBEIX | papyoj o6mactu | Ilpocnexusaercs TpocnexuBaeTcst MBIIIEHHS [0 JAHHOM OGNACTH. | UHTEPAKTUBHOM
YCTPOHCTS. OCHOBHLIC HOHATUS 1 ONPENCICHHA TexHUKH. CoBepiieHHoe | (parMEeHTHPOBAHHOCTS, JIOTUYHOCTH, He CYILECTBEHHBIE B | PEXHUME;
HE MIOHMMAHHUE | HEIOCNIe0BAaTENbHOCTh MOCJIeIOBATEIFHOCTS 3HAHUH | NPUMEHEHWH TEPMHUHOJOTMM M | 0) YCTHBIA ompoc Ha
ITOPUTMOB M METOJMK. | 3HAHWH W MBIIUICHUS 10 | ¥ MBIIUIGHHS [0 JAHHOW | METOJIUK. VBepeHHOE | MPaKTUYECKUX 3aHATHIX
naHHoi oOnactu. Omubky | obnacTy. OTnenbHBIE | BBISIBICHHE ouInooK ux | mpu peuieHnn
B NPUMEHEHNH | OIIMOKM B  NPUMCHCHUH | HOSICHEHHUE B JHUCKYCCHHU. | WHIWBUIyaJbHBIX 3a1a4;
TEepPMHHOJIOTHH ¥ METOAUK | TEPMUHOJIIOTMH U METOAUK. | JleMOHCTpupoBaHHU e | B) MIPOMEKYTOUHAs
YBepennoe MOSCHEHUE | CaMOCTOATEIbHOMI aTTeCTalus
OIIMOOK B TUCKYCCHH MI03HABATEIbHON JEATEIbHOCTH
Ymenua: ITomHoe He yMmeHue | YMeHHe NIPUMEHHUTH | YMeHHe NPUMEHHTH | YBEpPEHHOE YMEHHE NPHMEHHUTH | a) KOHTPOJIb aKTHBHOCTH
-Haxoauts, aHanu3upoBath M BBIOMpPATb CyLIECTBYIOI[ME CXeMHble | IPUMEHHTh  TOTOBBIE | TOTOBEIE CXEMHBIE | TOTOBBIE CXEMHBIC PCIICHUs. | TOTOBBIE CXEMHBIE pCIICHHUS. | B JIHCKYCCHSX Ha
peuIeHys], y3iIbl M DJIEMEHThl ¢ HEOOXO/MMBIMH XapaKTEPUCTHKAMK | CXCMHBIC peuieHus. | pemieHus NposBisieTcss ¢ | BrimonHeHue BEIOOp | BrImomHeHue BBIOOp 3neMeHTa, | MPAKTHYECKHX.
13 HCTOYHNKOB PasiMTHBIX 001acTsX mpHOOPOCTPOCHHS M HPOUHX | HeBO3MOMKHOCTH CYIIECTBEHHBIMU OJIEMEHTA, y3Jla, CXEMEI, | y3]a, CXEMBI, OLICHOYHBIH | JJaGOPaTOPHBIX
MIKCHCPHDIX HANPABJICHHIH BBIIOJIHUTD BBIOOp | ommOKkamu. BBINOJHEHHE | OLEHOYHBIH pacuer | pacueT  BBIIOJHAIOTCA  0€3 | 3aHATHAX,
-OcymecTsauaTs - pacuer M OUCHKY Tapamerpos, obocrosriBath JJIEMEHTA, y3J7la, CXEMBI, | BBIOOp OJJIEMEHTa, Y374, | BBITONHSIIOTCS ¢ | ommbok. I'pamotrHO W momHO | 6) 3ammra oTdetoB [13 u
B1>160p KIIIOYCBBIX [OCTAJICM U Y3JIOB B CXEME. TexHuueckux u o o
TOMHOCTHBIX NOKa3aTeNell  MPHHIMMHATHHBIX W  CTpykTypHpix | BPITOTHHTD OLEHOUHBI | CXEMB, OLICHOYHBIH | HE3HAYUTEIbHBIMU 00oCHOBEIBaeT cBom pemieHus. | JIP
AHAJIOTO-IH(POBEIX CXEMaX. pacuer pacdeT BEIIONHSIOTCS CO | HETOYHOCTSIMH M OIIHOKaMu. | JleMOHCTpHpyeT cmocoOHOCTh K | B) MIPOMEKYTOTHAsS
3HAYUTENLHBIMI K TNOWCKYy W TPUMEHEHHWIO B | aTTecTamus
HETOYHOCTSIMU u JeSTeTbHOCTH MepeoBbIX
OITHOKAMH pelieHuii B 00JIaCTH aHAJIOro-
U(POBOIT CXEMOTEXHUKH.
Hagviku: ITosmuas HecrmocobHOCTH | CIIOCOOHOCTH CamocrosTeIbHas VYBepeHHass  CrOCOOHOCTH K | a) 3amidTa OTYETOB IIO
-TepMuHonoruel, NOHATUHHBIM anmapaToM M NPaKTUYECKUM | MPOAHATHM3UPOBATH IPOAHAITN3UPOBATH CXEMY, CII0COOHOCTH CXEMHOMY U Q)yHKHI/IOHaJIbHOMy JIP, MPAKTUICCKAX
ONBITOM ~ HM3y4eHHWs B oOmactu aHamorosoii u uudpoBOH | cxemy, omnmcarb €€ | omucarh eé IpU | MPOAHAIM3UPOBATh  CXEMy, | aHAIHU3Y oe3 CTOPOHHEH | 3aHATHH MO 3agadaM |
CXEMOTCXHHMKH M JNICKTPOHHMKH. (YHKIIMOHHPOBAHUE. CYLIECTBEHHOM onucarh eé MpH | TOMOIIM. CamocTosTeNnbHas | MOJEIMPOBAHUIO
-TlonumanneM — TeHACHUMH ~ pasBUTHA  aHANOrO-UHGPOBOH | HecrocobHOCTD cojelicTBHN. HE3HAYUTENEHOM MO/IEPHU3ALIUS cXeM c | 6) NpOMEKyTOUHAas
CXEMOTEXHUKH MPUOOPOCTPOCHUS o
-Ba3oBbIMH HABDIKAMH B PacueTe H OLEHKE KIIOUCBBIX YICMEHTOB MOJEPHU3UPOBATH 3arpynHeHHas CONCHUCTBUU. YBEpPEHHOCTh | OOOCHOBaHHME U MPUMEHEHHEM | aTTecTalus
AHATIOTOBbIX H LH(POBHIX H3MEPUTEITHHBIX CXEM PHGOPOB roToBYIO cXemy, | crmocoOGHOCTh MOJIEpHH3HPOBAT  TOTOBYIO | MEPE/IOBBIX HapaboTOK.
OLICHNTH €€ CBOMCTBA. | MOAEPHH3NPOBATH CXeMy, OLICHUTH e¢ | YBepeHHoe TeHepHPOBaHUE
He cmocoOHOCTE K | TOTOBYIO CXEMy, OLCHHTH | CBOWCTBA, C MONYINIEHHEM | CXEMHBIX M KOHCTPYKTHBHBIX
KOHCTPYHPOBAHHIO ed CBOJCTBA. He | ommbox WX  aHamM30M. | pemieHWi, B T.4. Ha OCHOBE
HOBBIX CXEMHBIX | yBEPEHHOCTb npu | CriocoGHOCTB K | HOBOTO, CaMOCTOSITEIILHO
pereHui KOHCTPYHPOBaHHH KOHCTPYMPOBAHHIO  HOBBIX | M3YYEHHOI'O MaTepuaa.

CXEMHBIX peleHuH

CXEMHBIX peIIeHui
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6. YYEBHO-METOAUYECKOE OBECIIEYEHHUE JUCUOHUII/INHbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 I'yceB B.I'. DnekTpoHMKa W MHUKPONpPOIECCOpHAsl TEXHHMKA: YuyeOHUK i By3os/ B.I.
I'yces, 10. M. I'yceB.-4-e uzn., gom.-M.:Beicm. mk., 2006.- 799 c.: uin.

6.1.2 Tomuasckuii B.B. CxemoTexHuka aHamoro-mu@poBbeiXx mpeodpasopareneit [Tekcr]:
VYyebnoe nzmganue / B. b. Tomnbckuii. - M. : Texnocdepa, 2014. - 288 c. - (Mup 31eKTpOHUKH )

6.1.3 IlInmmapes, B.FO.Texunueckue usamepenuss u npubopsl [Tekcr]: YueOHUK i CTyA.
yupexaeHuii Boicil. mpod. odpazoBanus / B. FO. lummapes. - 2-¢ usn., ucrp. - M. : Akagemus, 2012. -
384 c

6.1.4 Onagumii, FO.®. Ananorosas u rudpoBas nexkTponuka. [Tomnsiit kypc. [Tekct] : YaeOHuk
st BY3os. / 0. @. Onanuwmii, ['myaxun O.I1.; I'ypos A.W. ; nox pen.lnynkuna O.01. - M. : T'opsiuas
muausg-TEJIEKOM, 2002. - 768.

6.2 /lonoJiIHMTEe/IbHAA JIMTepaTypa

6.2.1 Haynnop¢ Y. Ananoropas snekTpoHuka. OcHOBBI, pacuer, mogenupoBanue [Teker] / V.
Haynnopd ; [lepes. ¢ nem. M.M. Tanummmkoro. - M. : Texnocdepa, 2008. - 472 c.

6.2.2 HuxkamuH, B.A. Ananoro-nudposeie u 1mudpo-aHaioropsie npeodpazoBarenu [Tekcr] :
CnpaBounuk. / B. A. Hukamus. - CI16.; M. : KOPOHA npunT; Anstekc-A, 2003. - 224 c.

6.2.3 Kapnames, I'.A. [{udpoBas smekTpoHHKa Ha TEepPCOHAIBLHOM KommbloTepe. Electronics
Work u Micro-Cap. [Tekct] / I'. A. Kapnames. - M. : ['opsiuas nuaus-Tenexom, 2003. — 311 c.

6.2.4 Kapnames, I'.A. Bupryanbnas snextponuka. KomneiorepHoe MoieTUpOBaHNE aHAIOTOBBIX
ycrpoiicts [Tekct] / I'. A. Kapnamies. - 2-e u3zn., crep. - M. : ['opsuast muaus-Tenexom, 2009. - 260 c. :
WL

6.2.5 Parxop, T.C. Ludpossie m3meperns. Meroasl u cxemorexuuka [Tekcr] / T. C. Parxop ;
ITep. ¢ anra. FO.A.3a6onoTtHOi. - M. : Texnocdepa, 2004. - 376 c. - (Mup 371€KTPOHUKN).

6.2.6 Parxop, T.C. Lludpossie m3mepenns. ALII / HAIT [Tekcr] / T. C. Patxop ; Ilep. ¢ anrdm.
10.A. 3a6onotHo#t, nox pen. E.JI. CBuniosa. - 2-e u3a., nom. - M. : Texnocdepa, 2006. - 392 c. - (Mup
ANEKTPOHUKH).

6.2.7 Asapoyenko B.U. IludpoBsie u aHamoroBble OBICTPOJECHCTBYIOIIME YCTpOIiCTBa
[DnexTponnbiit pecypc]/ Apmodenko b.Ml.— DOnektpon. TekcTtoBble gaHHbIe.— Tomck: Tomckuit
rOCYJJapCTBEHHbIM YHMBEPCUTET CHCTEM YIpPaBICHHUS U PaguodieKTpoHukH, 2007.— 165 c.— Pexum
noctyna: http://www.iprbookshop.ru/13998.

6.2.8 Adonckuii A.A. M3meputenbHble NpUOOPHl W MAacCCOBBIE 3JEKTPOHHbBIE H3MEpPEHHS
[DnexTponHblil pecypc]/ Adonckuit A.A., [IpskonoB B.Il.— DnekTpoH. TekcToBble JaHHbIE.— M.:
COJIOH-ITPECC, 2009.— 541 ¢.— Pexwum noctyma: http://www.iprbookshop.ru/8696.

6.2.9 Boaabipes, B. T. Anasiorossie cpefcTBa u3Mepenuii : yaueonoe nocooue / B. T. Bonnpipes,
B. B. I'peunxun. — Hoouepkacck : FOPI'TIY, 2016. — 147 ¢. — ISBN 978-5-9997-0581-5. — TekcT :
AJIEKTPOHHBIH // Jlann : AIIEKTPOHHO-0MOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/180934

6.3 MeToauyecKue yKa3aHMs, PEKOMEHJALuu M Jpyrue Marepvaabl K
3aHATHAM

6.3.1 MHccnenoBanue padoThl mnpeoOpa3oBaTejiell AaHAJOrOBbIX CHrHaNOB [Tekcr]
Meroandeckue ykazaHus K JabopaTOpHbIM paboTam 1O Jucll. "AHaJIOTOBBIE HW3MEPHUTEILHBIE
ycrpoiictBa" s cTyd. Bcex ¢opMm ob0yd. mo cren. "MH}opManmoHHO-U3MeEpUTENbHAsS TEXHHKAa U
TexHojoruu" u "ABHalMOHHBIE TPUOOPHI U U3MEPHUTENbHO-BRIUUCIUTENbHBIE KOoMIUIEKChl" / CocT. A.H.
Honros, A.A. fIxosines. - Apzamac : AIIM HI'TY, 2011. -34 ¢

6.3.2 HccaenoBanue padoTbl aHajJoro-uudpoBbIix mnpeodpasoBarteneii  [Tekcr]
Metoanyeckne yka3aHus A CTYJEHTOB Bcex (opMm oOydeHus mno cnenuaibHocTsM "MHbopmaimonHo-
W3MEPHUTENIbHAS TEXHUKA U TeXHOJOTHH" U "ABHAIIMOHHBIE TPUOOPHI U U3MEPUTEITHHO-BBIUUCIUTEIbHBIC
komruiekchl" / Coct.B.J1. BaBuios, A.H. Jlonros, A.A. SIkosneB. - Apzamac : AIIM HI'TY, 2007. - 25 ¢
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http://www.iprbookshop.ru/13998
http://www.iprbookshop.ru/8696
https://e.lanbook.com/book/180934

7. ”H®OPMALMOHHOE OBECHIEYEHHUE JUCIUIIJIMHbI

7.1 IlepeyeHb pecypcOB HWHGPOPMALMOHHO-TE/IEKOMMYHUKALLUOHHON CeTH
«AHTEepHeT», HEO06XOAUMBIX JJiI OCBOEHHUA JAUCHMIUIMHBI (MoayJs), BKJ/IWYas
3JIEKTPOHHBbIE OMOJIMOTEYHbIE U UHPOPMALUOHHO-CIIPABOYHbIE CUCTEMBI

7.1.1 DnektponHO-0ubIHoTeuHas cuctema «IPRbooksy http://www.iprbookshop.ru

7.1.2 DnexrponHo-6ubIMoTeuHas cucrema «Jlans-Tpetia» http://e.lanbook.com

7.1.3 Cpena aucranmuonnoro ooyuenus (CJ10O) Moodle AIT HI'TY (moctyn k CJ1O 1o maposro)

DJIeKTpOHHAs CTPaHUIA Kypca «AHaJOroBble U IU(POBBIC U3MEPUTEIBHBIC YCTPOUCTBA» (OCTYI
K CTpaHHIIE - 110 MPHUBA3KE K Kypcy). Aapec crpanuibl https://sdo.api.nntu.ru/course/view.php?id=10

7.2 IlepeyeHb  JIMLEH3UMOHHOIO U CBOGOJHO pacnpocTpaHsaeMoro
nporpamMMHOro OGeCHe‘IeHI/lﬂ, B TOM 4YHC/JI€ OTE€YECTBCHHOro IIpoOU3BOACTBA
HeO0O6XO0JUMOro AJIA 0CBOEHUS AMCIMIIINHbI

7.2.1 Electronics Workbench v.5.12 (Omynsrop NpHHIMNHAAIBGHBIX AHATOTOBBIX M IH(PPOBBIX

JJICKTPOHHBIX CcXeM Ha ocHoBe IudpoBbix SPICE-Moneneit dlIeKTpOHHBIX KOMIIOHEHT. THII
nunensupoBanus - Codoanoe [10. Pa3paboruuk - Interactive Image Technologies, 2005 r.)

8. OBPA3OBATEJ/IBHBIE PECYPCbI 414 UHBAJINA0B U JIUL] C OB3
Tabnuna 8.1 — O6pa3zoBaTesbHbIC PeCYPCHI 711 HHBaIUI0B U Jiull ¢ OB3

[Tepeuenp 0OpazoBaTeNbHBIX PECYPCOB, CBezieHHsI O HATMYUH CHIEIUATBHBIX TEXHUYECKUX
HPUCIIOCOOJICHHBIX ISl HCIIOIb30BaHUS cpeAcTB 00y4deHHs KOJUIEKTUBHOTO M MHIMBH LYy aTbHOTO
uHBaIMAaMu U unamu ¢ OB3 N10JIb30BaHUs
CrnenmmansHoe MoomisHOe npuitokenue |IPR BOOKS

9BC «IPRbooks» WV-Reader

CI/IHTCSaTOp pcuu, KOTOpBIﬁ BOCIIPOU3BOAUT TCKCTHI
KHHUI' U MCHIO HaBUT alluUH

SOBbC «Jlaap»

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJAUMOE /i
OCYILIECTBJIEHHUA OBPA3OBATEJ/JIBHOI'O ITPOLLECCA ITO AUCLHUII/IMHE
(MOAYJIIO)

Y4eOHble ayauTOpUU Ui TPOBEACHHS 3aHATUNH 10 JUCHUIUIMHE (MOJIYJIO), OCHAIEHBI
000pYyZI0BaHUEM U TEXHUUECKUMU CPEJICTBAMH OOyUECHHS.

B tabnuue 9.1 nepeuniciensr:

- yueOHble ayTUTOPUU JJIsl MPOBEACHUS Y4YEeOHBIX 3aHATHH, OCHAIlEHHbIE O0OpYJOBAaHHEM H
TEXHUYECKUMHU CPeICTBaMU OOyUEHUs;

- IOMELIEHUS I CaMOCTOSITEIbHON paboThl 00yUYaIOMIMXCsl, KOTOPbIE OCHAIIEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBbIO TMOJKIIOUeHUuss K cetn «MHTepHer» U oOecredeHHeM JocTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.

Tabmuuna 9.1 — OcHalmEeHHOCTh ayAMTOPUN W TOMELICHUHA JUIsi TpPOBEIEHUS 3aHATHH U
CaMOCTOSITENIbHOM pabOThI CTYJIEHTOB M0 AUCHUIIIMHE (MOYIIIO)

HaunmenoBanue ayauropuii 1 noMemeHuit
JUTSI IPOBENIEHUS 3aHATUN U CaMOCTOSITENIbHOM
paboTe!

OCHaHIGHHOCTI) ayIlI/ITOpI/Iﬁ n HOMGIIICHI/Iﬁ AJI1 IPOBCACHUSA
3aHATHH U CAaMOCTOSTEIIEHON pa6OTLI

Kadenpa AIIY (ayn.4) — mynetumenuiiHas | -12  KOMIBIOTEPOB € YCTAHOBJIEHHBIM CHEIHMATM3HPOBAHHBIM
yueOHast ayAMTOPHs JUUIA IPOBEJCHUS 3aHATUH | IPOrpaMMHBIM ~ oOecriedeHneM  (cM. 1.7.2) u  o(dUCHBIM
OPAKTHYECKUX W JIAOOpaTOpHBIX 3aHATHI ¢ | mporpammHbiM obecrieuenuem (Microsoft Office). TTogkmoueHs! k

KOMIIBIOTEPHBIM MoJenpoBanueM, | cetn «MHTepHeT» M obecneuuBaloT Aoctyn kK pecypcam OBC u
TPYIIIOBBIX u unausunyanbaeix | CO Moodle AT HI'TY (cm. m. 7.1). [loaxiro4eHsl K JTOKaIbHOI
KOHCYJIbTAllUH, cetn AIINM HI'TY s oomena nanabivu ¢ [TK npenonasaress.
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HaumenoBanue ayauropuii 1 noMemeHui
JUTSI IPOBENICHUS 3aHATUN U CAaMOCTOSITENIbHOM
paboTsI

OCHaHICHHOCTI) ayZlI/ITOpI/Iﬁ n HOMGHICHI/Iﬁ AJI1 TPOBCACHUSA
3aHATUH U CAMOCTOSTEIEHOM pa6OTLI

. Ap3amac, yn. Kamuauna, 19, kadenpa AITY

-MynsTHMenuitHOE OCHAMIeHHE (TIPOSKTOP, IKPaH MPOEKTOPA)
-[locanodHple MecTa IS CTYACHTOB U IIPEHOaBaTeIL

Kadenpa AIY (ayn.9) — mynsTumeauitHas
yueOHas Jnaboparopus [yl JIEKIMOHHBIX
3aHATUH ¢ MYJIbTUMEANMHON A1EMOHCTpaLUeH,
TPYIIOBBIX " WHIUBHUIYaIbHBIX
KOHCYJIbTalui,

Ap3amac, yn. Kanuauna, 19, kapenpa AITY

- KommbroTep ¢ ycTaHOBIEHHBIM M O(HUCHBIM IPOrPaMMHBIM
o6ecnieuenuem (Microsoft Office)

IMoxkiroueH k cetu «UHTepHET» M 00eCHEYHMBAIOT IOCTYI K
pecypcam OBC u CIHO Moodle AIIA HITY (ecm. m. 7.1).
Iloaxntouen k nokaneHOM cetn AII HI'TY

-MynsTHMenuitHOE OCHAMIeHHE (TIPOSKTOP, IKPaH MPOCKTOPA)
-[locagodHble MecTa IS CTYICHTOB M IIPEHOiaBaTels

Ayn 316 -
CTYIICHTOB
r. Ap3amac, yn. Kanununa, 19

KaOMHET CaMOIOATOTOBKH

-26 KOMIBIOTEPOB C YCTAHOBICHHBIM O(UCHBIM MPOrPaAMMHBIM
obecneuennem (Microsoft Office). 5 TIlogxmoueHsl K ceTH
«HTepHETY U 0OecmeunBaroT A0cTyn K pecypcam ObC u CIO

Moodle AITU HI'TY (cm. 1. 7.1). IToakitoueHs! K JOKaIbHON CeTH
ATIN HI'TY pnst oOMeHa JaHHBIMU

-MynsTHMeIUIHOE OCHAIEHNE (TEIEBU3NOHHBI MOHUTOD)
-ITocagouyHble MeCTa [UIsl CTYICHTOB

10. METOAMYECKUE PEKOMEHJAIIMY OBYYAIOIIIMMCSA 110 OCBOEHUIO
JTACUUTLTAHBI

10.1 O6mMe MeTOAUYECKHE PEKOMEHJALUU AJI1 O0YyYAKIIUXCS MO0 OCBOEHUIO
AUCIMILIMHBI, 06pa3oBaTe/ibHbIe TEXHOJOTHUH

JucuuiumHa peanus3yeTcs MOCPEACTBOM IPOBEICHHS KOHTAKTHOH paboOTBl € O0YyJaromuMUCS
(BKJIIOUAs MPOBEJCHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSATENILHOM paboThl 00yJaromuxcs 1
IIPOMEKYTOYHOM aTTECTALUU.

KonrakTtHas paboTa NpoOBOAWUTCS B ayAUTOPHOW M BHEAyIUTOpPHOH Qopme, a Takke B
AJIEKTPOHHOU WH(GOpPMAIIMOHHO-00pa3oBaTebHOM cpene uHcTUTyTa (mamee — OUOC). B cioydae
MIPOBE/ICHUS] YacTU KOHTakTHOM pabothl mo aucuuminHe B DMOC (B COOTBETCTBUU C pacHHCaHUEM
y4eOHBIX 3aHATHUH), TPYAOEMKOCTh KOHTaKkTHOU padoTa B DMOC 3KkBHBasIEHTHA ayIUTOPHOMN padoTe.

[Tpu mpenopaBaHuM AUCLUILIMHBI, UCTIOJIB3YIOTCS COBpEMEHHbIE 00pa30BaTe/IbHbIE TEXHOJIOTUH,
MTO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYAEHTOB IPU OCBOEHMM MaTepuayia Kypca U MpPeAOCTaBUTh UM
BO3MOKHOCTb 3()(peKTHBHO peaan30BaTh 4achl CAMOCTOSATEIbHOM PabOTHI.

Bech nexkuumoHHBIH MaTepuan Kypca, a TaKKe MaTepuasbl il MPaKTHYECKUX 3aHATUH U
7ab0paTOPHBIX PabOT HAXOAATCS B JIOCTYIE B CHCTeMe aucTaHiuonHoro ooydenus (CJ10) Moodle ATIN
HI'TY Ha crpanuie kypca «AHajgoroBsle U nupoBble U3MEpUTEIbHBIC ycTpoicTBay (cM. m. 7.1.3) u
MOTYT OBITh IPOPAOOTaHBl CTYAEHTAMU J0 YTEHMs JEKIHMH B XO/€ CaMOCTOSITENIbHOU paboThl. DTO JaeT
BO3MOXXHOCTh OOCYIUTh MaTepuaj CcO CTYJAEHTaMM BO BpeMs YTEHHUs JIEKIUi, aKTUBUPOBAaTh HX
JESTENIHOCTD NP OCBOCHUM MaTepHala.

Ha nexkuusax, nabopaTOpHbIX U MPAKTUYECKUX 3aHATUSAX PEAIN3YyIOTCd HWHTEPAKTHBHbIE
TEXHOJIOTUH, MPUBETCTBYIOTCS BONPOCHI M OOCYKIEHHS, MCHOIb3YETCS JIMYHOCTHO-OPUEHTUPOBAHHBIN
MOJIXO/1, TUCKYCCHOHHBIE TEXHOJIOTHHU 110 TEMAaTHKE 3aHATH, TEXHOJIOTUH pabOTHl B MAJIBIX IPYIIAX, YTO
MO3BOJISIET CTYACHTaM MPOSBUTH c€O0s, MOJYYUTh HABBIKM CaMOCTOSITENIHHOIO M3y4eHHUs MaTrepuara,
BBIPOBHSTh YPOBEHb 3HAHUI B IpyIIIE.

Bce Bompochl, BO3HUKAIOIIUE MPU CAMOCTOSTEIbHOM MOJATOTOBKE OTYETOB IO NMPAKTUYECKUM H
1a00paTOPHBIM 3aHATHUSAM, K TECTUPOBAHUIO 10 pa3zesiaM Kypca, pa3ouparoTcs Ha ayAUTOPHBIX 3aHATHUSX.
[IpoBoasiTcsT MHAMBHIyallbHbIE M TPYIIOBBIE KOHCYJIbTALMU C HCIOJB30BAHMEM, KaK BCTpPeY CO
CTY/IEHTaMHM, TaK U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, TAKUX KaK BHYTPEHHSAS AJIEKTPOHHAs
nouta C/I0 MOODLE u Buneokondepenimn Ha miatgopme ZOOM (popmupyroTes mpenogaBareiem).

WHnnuupyeTcs akTUBHOCTD CTYJCHTOB, IMOOLIPSETCS 3a/JaHue JIFOOBIX BOIIPOCOB M0 MaTepualiy,
MPAKTUKYETCS WHIUBUIYaIbHBIA OTBET HA BONPOCHI CTYACHTA.

Jiis olleHKH 3HaHUM, YMEHUI U YpOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUH B MIPOIECCE TEKYIIETO
KOHTPOJISl IPUMEHSIETCS] CUCTEMA KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYJICHTOB, NIPE/ICTaBIEHHAasl B Ta0Jl.
5.1.1 u 5.1.2,. [IpoMexxyTO4YHas aTTecTalusi MPOBOAUTCS B (hOpME 3aueTa ¢ OLEHKOW C MCIOIb30BAHUEM
CHUCTEMBI KOHTPOJIS ¥ OLICHKH yCIIEBAEMOCTH CTYJIEHTOB, MIPEICTABIICHHON B Ta0JI. 5.2.

42



10.2 MeToau4yecKHe YKa3aHUA AJ15 3aHATUH JIEKIIJMOHHOTr 0 THUIIA

JlekIMOHHBIA Kypc MpeArnoiaraeT CHUCTEMATHU3UPOBAHHOE M3JIOKEHHUE OCHOBHBIX BOIPOCOB
TEeMAaTHYECKOro IIaHA. B Xoje JEeKIMOHHBIX 3aHATHH PAaCKPBIBAIOTCS 0a30BBIE BONMPOCH B paMKax
KOKIOW TeMbl AUCHHUIUTUHBI (cM. Tabm. 4.1, 4.2) . O003HAYaIOTCS KIIFOUEBBIC ACHEKThI TEM, a TaKXKe
JICTAFOTCS aKIIEHTHI Ha HAa0O0JIee CIIOKHBIX M BAXXHBIX IMOJOKCHUSIX M3yd4aeMOro Matepuaia. Marepuaisl
JIEKIUH SBIISFOTCS OCHOBOM JJIsI MOATOTOBKH OO0YYArOIIMXCS K JIA0OPATOPHBIM U MTPAKTHYECCKUM 3aHSITHIM
U BBINOJHEHHUS 3aJaHuii camoctosTensHoro tectupoBanus B CJJO Moodle, a Taxke K MeponpusTHsIM
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTALlUU 10 JUCIHUILIUHE.

10.3 MeToau4ecKHe YKa3aHUA MO OCBOEHHUI0 AUCHUIUIMHBI HA JIAGOPaTOPHBIX
paéoTax

[ToaroToBKy K Kakoi 1a00opaTopHOil paboTe CTYACHT JOJDKEH Ha4aTh C 03HAKOMIICHHS C IJIAHOM
3aHATHUS, KOTOPBIM OTpa)kaeT cojiepKaHue MpeyioKeHHOM TeMbl (cM. m. 6.3.1). Kaxnas BbIIOJIHEHHAs
pabora ¢ O(GOPMICHHBIM OTYETOM IOJUICKHT 3AIUTE y NpenojaBareis. 3alUIIeHHbIE OTYETHI IO
71a00paTOPHBIM XPAHATCS Yy MpenoJaBaTessi U MOryT ObITh MCIIOJIb30BaHbI MPENojaBaTesieM NP TeKyIeM
KOHTPOJIE WU IIPOMEKYTOUYHOM aTTECTALMU CTYICHTA.

[Tpu ouleHnBaHUM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CIEAYIOLIEE:

- Ka4€CTBO BBIITOJIHCHU L 3KCHepHM€HTaJIBHO-HpaKTI/I‘leCKOfI qacTu paGOTI)I u CTCIICHb
COOTBETCTBUS PE3yJIbTaTOB pabOTHI 331aHHBIM TPEOOBAHUM;

- Ka4ecTBO 0(OPMIICHUS OTYEeTa 0 padore;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

PesynbraTel GUKCHPYIOTCS TpenoaBaTeieM B IMYHOM JKypHae.

10.4 METOAI/I‘leCKI/Ie YKa3aHHUA 110 OCBOEHHUIK AUCOMUIIVIMHBI HA NMPAKTHYECKHUX
3aHATHUAX

[TpakTudeckne (CEeMHHApPCKHE) 3aHSTHUS TMPEACTABISIOT CO0O0HM JeTanu3alnuio JIEKIIMOHHOTO
TEOPETUIECKOr0 MaTepuaia, MPOBOJMATCSA B IENSIX 3aKPEIUICHUS Kypca W OXBAaTHIBAIOT BCE OCHOBHBIC
paznensl. OCHOBHOM (opMOM TIPOBECHUS MPAKTUYECKUX 3aHATUN MO JUCIUIUIMHE SBISIETCS PelleHue
pacUeTHBIX 3a/1a4, BBHIMOJHEHUE WMHUTAIIMOHHOTO MOJICIMPOBAHUS Y3J0B M JJIEMEHTOB Ui OoJjee
yrIyOJeHHOTO TOHUMAaHUS HMX paboThl, 00CyXJIeHue Haubolee BaKHBIX U CIIOKHBIX BOMPOCOB IO
OTJICTBHBIM pa3jiesiaM, U pa3doop MPUMEPOB B Ay TUTOPHBIX YCIOBHSIX.

[TpakTrueckue (CeMHHAPCKUE) 3aHATHSL 00eCIIEUNBAOT:

- IPOBEPKY ¥ YTOYHEHUE 3HAHWM, ITOJTYyYEHHBIX Ha JEKIHIX;

- pa3BUTHE YMEHUI U HABBIKOB MPHU paboTe C DNIEMEHTaAMH aHATIOTO-IIU(POBON CXEMOTEXHUKH;

- 3aKpEIUICHUE U PA3BUTHE MOJYYEHHBIX 3HAHUI

PesynapTarel  paboOThl MO TPAKTHUYECKUM 3aHATUAM  (pelleHWe 3a1ad, WMHUTAIMOHHOE
MozenupoBanue) odopmisitorcsi B ¢opme otdera. Kaxkmas BeimonHeHHass pabota ¢ o)OpMIICHHBIM
OTYETOM TMOMJICKHUT 3alIUTe Yy MpernojaBaTelis. 3allUIIeHHbIE OTUEThl MO MPAKTUYECKUM paboTam
XpaHATCA y NpErnogaBaTejisa U MOI'yT OBITh HUCIIOJIE30BAHEI npenoaaBaTejieM IMpHU TCKYIIEM KOHTPOJIC WA
MIPOMEXKYTOUHOM aTTeCTalluy CTy/IeHTa. Pe3ynbTaTel GUKCUPYIOTCA MpernoaBaTesieM B )KypHale.

10.5 MeToauYeCKHE YKa3aHUsI IO CAMOCTOSTE/IbHOI pa6oTe 06yYaIUXCs

CamocTrosrenbHas paboTa o0ecrieunBaeT MOArOTOBKY 00yUYaIOUIerocs K ayIMTOPHBIM 3aHATUSAM U
MEPOIPUATHAM TEKYIIEr0 KOHTPOJS M IPOMEXKYTOUYHOM AaTTecTalMd 10 H3y4yaeMOW AMCLMILIMHE.
Pe3ynbrarhl 3TONW MOATOTOBKU MPOSIBISIIOTCS B aKTUBHOCTH OOYYaIOILIErocs Ha 3aHATUSAX U B KauecTBe
BBITOJIHEHHBIX MTPAKTUYECKUX 33/1aHUI U APYTUX (GOPM TEKYILEro KOHTPOJIS.

B mporecce camocTosITeNbHONW pabOThI PEKOMEHAYETCS MpOopadOTKa MaTepUaioB JISKIHH 10
KOKIOM MNPONHIACHHOM TeMe, a TakKe U3y4eHUE OCHOBHOM U JIONOJIHUTEIBHOM JIMTEpaTyphl,
MpEJICTaBICHHOM B pazjeie 6.
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JIist BBITIOJIHEHUST CaMOCTOSITENBHONH pPa0OThl MpPH HM3YyYEHUH JAUCHUIUIMHBI CTYJEHTHI MOTYT
WCIIOIh30BaTh CIEIUAIN3UPOBAHHBIC aynuTOpuH (cM. Tabm. 9.1), o0opyaoBaHHE KOTOPBIX 00ECIIEYNBACT
noctyn depe3 «VHTepHET» K DIEKTPOHHON HH(DOPMAIMOHHO-00pa30BaTENbHON Cpele WHCTUTYTA H
AJICKTPOHHOW OMOIMOTEUHON cCcHCTEeMe, TJe pacloyiaraloTcsi ydeOHble W y4eOHO-METOIUYECKHE
MaTepuabl, KOTOPbIE MOTYT OBITh UCIIOJIB30BAHEKI JIJIsI CAMOCTOSTEIHHON PaOOTHI.

Juist o0y4aromuxcs 1Mo 3a09HOi (hopMe 00ydeHHUs: caMOCTOSITEeIbHAsE padoTa SBISETCS OCHOBHBIM
BUJIOM Y4eOHOMU JEATEIbHOCTH.

10.6. MeToan4yecKue yKa3aHUs /i1 BbINOJIHEHUA KOHTPOJIbHOM PaGoThI

KonrponpHas pabora SBISIOTCS OJHUM W3 BUAOB y4eOHOro mporecca. BrimonHeHue
KOHTPOJBbHOMH pPabOThl MO3BOJIAET MOBBICUTH TOTOBHOCTH CTYJEHTa M KauyeCTBO BBIPAOOTKH WM
npo(eCCUOHATBHBIX KOMIIETEHIIM K pEIIeHUI0 NPO(EeCCHOHANBHBIX 33/a4 B paMKax JAUCHUTUINHBI
«AHajoropsle U IUGPOBbIE HU3MEPHUTENbHBIE YCTPOWCTBa». A HMEHHO, CHOCOOHOCTh K pacuery H
[POSKTUPOBAHMIO DJICKTPUYECKUX cxeMm 00paborku curnHama (MIIKC 2.1) Ha ocHOBe BIajcHHS
IPUHIIMIIAMHU TOCTpoeHMsI U hyHKIMoHupoBanus npu6opoB u cucteMm (MUITKC 4.1). Konrponbhas padoTa
3aKJIIOYAaeTCsl B TPOCKTHPOBAHWMU OJOKOB (YHKIMOHAIHHOM CXEMBl M pacyere DIIEMEHTOB
MPUHIMITUATIBHON CXEeMBbI aHAJIOTOBOTO MpHOOpa (aMIepMeTpa, BOIbTMETPA, OMMETPA) C AIEKTPOHHBIM
0J10KOM TpeoOpa3oBaHMs U3MEPHUTEIBHOTO CUTHAJIA U DJICKTPOMEXAaHHYECKIM OTCYETHBIM YCTPOHCTBOM.

Brmonnenne KoHTponbHO#M paboThl OCYIIECTBISETCS CTYCHTaMH 3a04HON (POpPMBI O0YUEHHS 110
WHIMBUIYAIbHBIM 33JIaHUSM B PaMKax IMPHBOIMMOM MperojaBaTesieM €IMHOW MeTOAWKH. Meronuka
BBITIOJTHEHUSI U BapHaHTbl WMHIUBUIYalIbHBIX 3aJaHUi pa3MelleHbl B (DOH/AE OLICHOYHBIX CpPEICTB
JIMCUUIUIMHBL. BapraHT 4MCICHHBIX UCXOIHBIX JaHHBIX BBIIACTCS CTYACHTY NpernoaaBarenem (cM. 5.2.2).
[TonydyeHHbIe MCXOTHBIC JAAHHBIE CTYIEHT PErHCTPUPYET B JHUCTE 3aJaHus (YCTaHOBICHHOW (OpPMBI) U
pa3MemaeT B 3aMuCcKe KOHTPOIBbHOU padoThl. KoHTponbHas paboTa BBIOIHIETCS CTYIEHTOM 3a0YHOMN
(GOpMBI CaMOCTOSITENIBHO C BO3MOXKHOCTBIO WHAMBUAYAJIBHBIX KOHCYIBTAIMl C MpenojaBaTesieM IO
BompocaM BemosHeHMs. KoHTponbHas paboTa MOHKHA COAEepKaTh TUTYIBHBIA JIHCT, JIUCT 33JaHUS U
pacueTHyI0 4acTh ¢ HEOOXOJUMBIMHM pacueTaMH, KOMMEHTapUsIMHU U WUTIOCTpanusMu. s momomu B
BBIMIOJIHEHUH Pa0OThI, CTYACHTY NPEAOCTABISAETCS JUIA O3HAKOMIICHHS OOpAa3Ibl BBITOJHEHHBIX
KOHTPOJBHBIX PalOT, YTO CIIOCOOCTBYET MPABUIHHOW OpraHu3alvyd paboThl CTYAEHTA B BBINOJIHEHUU
3aaHus. 3alUTa KOHTPOJIBHBIX paboT BBHITIOIHSIETCS B YCTAHOBJICHHBIN CPOK B COOTBETCTBUU C YICOHBIM
pacnucanueM. He gomyckaercs mpreM KOHTPOJIBHBIX PabOT C YCIOBUSMU 3a/IaHUN HE COOTBETCTBYIOIIUX
BBIJIaHHBIM TpernoaaBatenieM. KoHTpopHas paboTa MOXKET BBITOTHATHCS B PYKOIMHCHOM, NIEYaTHOM HITH
3JIEKTPOHHOM BHJIaX, IO COIVIACOBAHMIO C IperojaBaTeneM. PaboTsl, opopMIIeHHBIE HEHaJIekKaluM
o0Opa3oMm, UMeroIIHe rpyoble OIMOKHN B pacyeTax U MOMapKu B OPOPMIIEHUH K 3aIUTE HE JOIYCKAIOTCA.
B cnyuyae Hemomycka pabOThI K 3allMTe, MPENoAaBaTelb Pa3bACHAET CTYJIEHTY yKa3aHHbIE OMIMOKH U
3aMeYaHus ¥ Ha3HA4aeT CPOK IMOBTOPHOM cauu paboTHI.

Jns pomycka cTyaeHTa 3a04HOW (OpMBI K TPOMEKYTOYHOW aTrTecTaluu IO JUCIUIUIMHE,
KOHTpOJIbHAst paboTa J0JDKHA OBITh 3aIMIIEeHA U C/IaHa JI0 THS 3a4YeTa.

10.7 MeToauvecKue yKazaHUs JJis1 BbINOJIHEHUS KypPCOBO# pa6oThl (IPOEKTa)

KypcoBoii mpoekT no AUCHHUILIMHE HE TPETyCMOTPEH yU4eOHbIM TIaHOM

10.8 MeToaguuYecKHe yKa3aHUA 10 00ecried4eHHI0 00pa3oBaTe/IbHOrO npoiecca

1. Meroandeckue pEeKOMEHIAIUA TI0 OpraHU3alUN ayAuTOpHOW padoThl. [lpuHATEI YueOHO-
MetonndeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpenst 2013 r. D1eKTpOoHHBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Meronuveckne peKOMEHIAIUH 110 OPTaHU3aIMK W TTAHUPOBAHUIO CAMOCTOSTEIEHOW pabOThI
cTyneHToB mo aucrumiuHe. [IpuHsatel YueOHO-MeTonnyeckuMm coBetomM HI'TY um. P.E. Anekceesa,
MIPOTOKOJT Ne 2 oT 22 anpes 2013 T. DIIEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod _docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBenenue 3aHATUN C TPUMEHEHUEM MHTEPAKTUBHBIX ()OPM M METOJOB
oOy4eHUS», EpmakoBa T.N., HBamkun E.Tl., 2013 T. DIIEKTPOHHBIN azapec:
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_auditorii.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_auditorii.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_auditorii.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.PDF
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf

https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe nocobue «OpraHuzaiys ayaIuTOpHOH paboTbl B 00pa30BaTENbHBIX OpraHU3ALUAX
BeIcIierTOo  oOpaszoBanus», HMBamkun E.I'., JXXykoa JLII, 2014 r. DuekTpoHHBIH ajapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf
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JlonoiHeHHUs ¥ U3MEeHeHHs B padoyeil mporpamMMe QMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPX/AIO:
JIupeKkTop HHCTUTYTA:
I'neboB B.B.
« » 20 T.

B pabouyto mporpaMmy BHOCSITCS CAeAYIOLINE U3MEHEHHUS:

1)
2)
WM JIeNaeTcs OTMETKA O HelleJIeCO00Pa3HOCTH BHECEHUS KaKUX-THO0 N3MEHEHUI Ha TaHHBIA yuyeOHbIN
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHuH Kadeapsl, MPOTOKOI OT No
3aBenyrouiuii kadeapoit
(noonucw) (®HO)

YrBepxkaeno YMK AIIN HI'TY, npotokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs KaAcalomes iumepamypbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctura O.H.

(noonucs)
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