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[Macnopt poHa2 OLIEHOYHBIX CPEACTB
no pucuuiuinie (Mmoaynto) b1.B.06 IIpoekTupoBaHue 3J€KTPOTEXHUUECKUX

YCTPOWCTB
Kon
No KonTponupyemebie paznesnbl KOHTPOJUPYEMOH HanmeHnoBanue onieHOYHOTO
B (TeMbr) KOMITETEHITNH (WU CpencTBa
€€ YacTH)

1 | Onpenenenue u odmIMe VK-2, I[IK-1, IIK-2 DK3aMeH, TeCT, TPaAKTUYECKHE
TTOJIOKEHUS 3aHATHUS, KypcoBas padoTa.
MIPOCKTUPOBAHMS, OCHOBHBIE
TpeOOBaHUS K CHCTEMaM
ANEKTPOCHAOKECHHS

2 | OcHoBHble 3a1auu pacuera u | YK-2, [1IK-1, I1K-2 DK3aMeH, TeCT, IPaKTUYECKHE
MPOEKTUPOBAHUS 3aHATHA, KypcoBas paboTa.
AJIEKTPUYECKON YaCTH
MpEeANPUITHS.

3 | OcHoBbl kKoHCTpyKTUpOBanus | YK-2, I1K-1, I1K-2 DK3aMeH, TECT, MPAKTUYECKHUE

3aHATHUA.

4 | OOmue TEXHUYECKHE VK-2, I[IK-1, IIK-2 DK3aMeH, TeCT, TPaAKTUYECKHE
TpeOOBaHUS K KAYECTBY 3aHATHSL.
AIEKTPOTEXHUYECKUX
YCTPOMCTB M MX JIEMEHTOB.

5 | lIpennpoekTHbie pacuetsl Ha | YK-2, T1K-1, TIK-2 [IpakTrueckue 3aHATHS.

CTaauM pa3paboTKu
TEXHUYECKOTO 3a/1aHUsl.

* Haumenosanue memol (pazoena) yKasol6aemecs 6 COOMeemcemeuu ¢ paboyeti npo2pammorl
OUCYUNTUHBL.




MUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINN

Texaudeckuii HHCTUTYT (priran)

(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»

B I. Hepronrpu

Ka(be):[pa SJICKTPONPHUBOJAA U aBTOMATU3AIIUX TPONU3BOJCTBCHHBIX ITPOLIECCOB

[Tpumepsl TecToBBIX 3aaanuii no gucuuruinHe b1.B.06 [IpoekTupoBanue 3J€KTPOTEXHUUECKHX

YCTPOWCTB

1. Vkaxure MMPaBUJIbHYIO MOCJICA0BATCIIbHOCTD
Ecan oneparuu BBIIONMHSIOTCS O OJaHKY MEPEKIIOYCHHM, TO JCHCTBUSA TEpCOHAla
AOJIKHBI UMCTh CJIICAYIOLIYIO MMOCICA0BATCIIbHOCTD:

1.

2.

4,

Ha wmecte BpIMOAHEHUs onepanuil OPOBEPAIOT MO HAANUCH Ha3BaHUE
KOMMYTalIMOHHOI'O aIapara

3aunTHIBAIOT MO OJAHKY IOCJIEI0BaTeIbHOCTh ONEpaluid, a 3aTeM HuX
BBITIOJIHAIOT

BoinonHenHble omnepanuu OTMEYaloT B OJiaHKe, BO M30ekaHHE MpOoIycKa
ouepeHOU onepanun

O 3aBepIieHUH OTIEPAIM COOOIAIOT IOy CKAOIIEMY

2. OT™MeThTE PaBUWIbHBIN OTBET
[Ipu OTKIIFOYEHHH SIIEKTPUYECKON LIETTH, UMEIOLIEN BBIKJIKOYATEIN, CHAYalla OTKIIFOYAIOT:

OoO0oo

[[InHHBIE pa3beIMHUTETU
JIuneliHble pa3beIMHUTEIN
Otnenurenu
BrixmrouaTenu

3. YKaxuTe NpaBUIbHYIO MOCJIEI0BATEIbHOCTD
[Ipu BbIBOAE BBIKIIOUATENsT B peMOHT (puc. 1), mocienoBaTeNbHOCTh JAEUCTBUI

ciacayroma:
ik J11 — nuHna
PJ1 - pasbeanHutens
JNINHERHbIN
3HN
.—\_“‘ PW — pasbegmHuTens
LUMHHbIIA
PN
3HB B — BbIkntovaTens
._.\_“‘
3HI1 - 3azemnstowmnin Hox
JNINHERHbIN
B
3HLL 3HB — 3azemnstowunii HOX
’ BbIKNtoyaTens
PLLI 3HLL — 3a3emnsoLwmin Hox

LLUNHHBIIA

C. W. — cucrtema wunH

Puc. 1.



OTKIIIOUYE€HHE IIMHHOTO Pa3beIUHUTEIS
OTKII0YeHHE BBIKITIOYATES
OTKIIIOUYECHHE TMHEWHOTO Pa3beIUHUTENS
BximroueHnue 3a3eMIIsSIIOIMX HOXKEH

Sl e

110 kB

Q
I 4. YKaxuTe IpaBWIbHYIO MOCIE0BATEIHHOCTD

Qs1
w [Ipu mnoBpexnenun B TpaHchopmatope T1
QR1 iﬂ MOCIE0BATEIbHOCTD ACHCTBUM CIEAYIONIAs:
|

T
1. Orkmrouaercs BoikiIroyaTenab Q1

2. OrtxirogaeTcs BeIKITIOUaTeb Q
a 3. Bxurouaercs BoikItouatesb Q

108 4. Bxmouaercs — kopoTrko3ambikatenb — QNI1,

HCKYCCTBEHHOE KOPOTKOE 3aMbIKaHHE
Qa2 a3 5. Orxmrouaercsa otaenurens QR1

6. CpabatbiBaeT pazbeaunHuTens QS1

Puc. 1.

5. Vkaxure MMPAaBUJIBHYIO MOCJICA0BATCIIbHOCTD

(puc. 1),

co3naBas

ITpu BBoze nuuum JI1 B paboty (puc. 1), mocnenoBaTebHOCTh ASHCTBHUM Clleayomast:

m 11 - nuHuna
PI — pasbeguHutens
TNIVMHENHBIN
3HN
H\_“‘ PLU — pasbeguHuTens
LLNHHBIIA
PN
3HB B - BbikntoyaTenb
D—t\—“\
3HIJT - 3a3emnstoLnii HOX
JINHENHbIN
B
3HLL 3HB — 3a3emnsoLWwnin HOX

/_“‘ BblKno4aTens

PLU 3HLU - 3asemnsoWMiA HOX

LUMHHBbINA
C.LL.

C. W. —cucrema WnH

Puc. 1.

BxJt04nTh NIMHHBINA pa3beIMHUTED

[IpoBepuTh OTKIIIOYEHHOE MOJI0KEHNE BCEX KOMMYTALMOHHBIX aIllapaToB
Bk1ro4nTh BRIKITIOUATEITH

Bxi1rounTh TMHEWHBIN pa3beINHUTEND

OTKII0YUTH 3a3EMIISIOIINE HOXHU

DAl



a

OoOdoo

OTMeThTe NpaBUIBHBINA OTBET

B 00s13aHHOCTH 9KCIUTYyaTallMOHHOTO TIEPCOHANIA HE BXOANT:
Obecneuenue GecriepeOOMHOrO 3MEKTPOCHAOKEHHs TOTpeduTeneit
[IpoBenenne peMOHTHBIX PpabOT 3JIEKTPOOOOPYJOBAHUS
Obecniedyenue HaZEKHON pabOTHI AIEKTPUYECKOTO 000PYI0BaHUS
JIukBUAAIUsS HAPYIICHUH HOPMAaJIbHBIX PEKHMOB PaOOTHI



MUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINN

Texaudeckuii HHCTUTYT (priran)

(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»

B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

HpaKaneCKue 3aHATHA

DopMbI U
HaumenoBanue paznena (Tembl) [IpakTHueckoe
Ne METO/IbI
TUCIUTLTUHBI 3aHSITHE
KOHTPOJIS
1 OmnpezneneHue U 001IME MOTOKEHHS TPOSKTUPOBAHUS,
OCHOBHBIEC TPEOOBAHUS K CHCTEMAaM 3JICKTPOCHAOKCHHS
) OcHoBHBIE 3a71a41 pacueTa ¥ MIPOEKTUPOBAHUS Brimonnenue
AIIEKTPUYECKON YaCTH MPEANPHUSITHSL. Pemenue paboThI
3 | OCHOBBI KOHCTPYKTUPOBAHUS 3a7a4 1o TeMe Y KpaTKHUi
4 OO6mmue TexHu4YecKue TpeOOBaHUS K KaueCTBY paznena aHaJn3
AIIEKTPOTEXHUYECKUX YCTPOUCTB U MX HJIEMEHTOB. pelieHus
5 [IpennpoekTHBIE pacyeThl Ha CTAANH pa3paboTKu
TEXHUYECKOTO 3aJaHMsl.

[IpakTnueckoe 3amaHue MNpeaycMaTpUBAEeT pacueThl IMOKazaTeiael 0O0beKTa H3Yy4YEeHMs
TUCIUIUIMHBL C HCIIOJIb30BAHUEM Pa3UYHBIX CIHOCOOOB M METOJOB IO WHIUBUAYaTbHBIM

HCXOJHBIM JaHHBIM.

Kaxnpiii CTyZleHT BBIMOJHIET CBOW WHAWBUAYAIbHBIM BapHaHT 3alaHus. Brioop
BapUaHTa 3aJlaHUs OMPENEISACTCA TMOPSAKOBBIM HOMEPOM, IOJ] KOTOPHIM CTYICHT 3allMCaH B

«KypHaie yyeTa nocemaeMoCT! U yCIIeBaeMOCTH y4eOHOM rpynmby.

BrimonHenHas ¥ ohopMIIeHHAs B COOTBETCTBHH ¢ TPEOOBAHUSAMU padOTa IPEICTABIISICTCS
CTYJICHTOM Ha MPOBEPKY MPENOJaBATEII0 TYT )K€ Ha 3aHATUHU WM HE MO3/HEE YCTAHOBJICHHOTO
cpoka. Ilo pe3ympraTaMm mpoBEpKH MpeIogaBaTesieM AENaeTCs BBIBOJ 00 YPOBHE OCBOCHHOCTH
MaTepuaia, YpoBHE C(HOPMUPOBAHHOCTH KOMIICTCHIIMHA WM BBIJAYM PEKOMEHIALWN JUIs

YCTpaHEHUSI UMCIOIIMXCS B pa00OTE HEJOCTATKOB.

KommuectBo
XapaKTepHUCTHUKA BBINIOJHEHUS MPAKTHUECKOTO 3aJaHus HaOpaHHBIX
0aJoB
- MPaKTUYECKOEe 3aJaHHE PEIICHO MPaBUIBHO, C 0OOCHOBAHHEM MPHUMEHSIEMBIX
TGOpCTI/I‘IGCKI/IX HOJ'IO)KCHI/II\/'I nu COHpOBO)KI[GHO HCO6XOI[I/IMI)IM aHaJIn30M U
MHTEPIpPETALNEN MOTYyUYEHHBIX PE3yIbTaTOB; 30 6.
- JIOMYIIEHBI HEKOTOPHIE HETOYHOCTH, MOCJIEC 3aMEUaHUM CTYJEHT CIIOCOOCH MX
UCIIPaBUTb.
- OTCYTCTBYIOT BBIBOJbI, KOHKPETHU3ALUS U JOKA3aTEIbHOCTD U3JI0KEHUS
- CTPYKTypa pacueToB HE COOTBETCTBYET COJIECPIKAHUIO
- OTCYTCTBYET BBITMIOJTHEHNE OOJIBIIIEH YaCcTH 3aJaHUS WJIM HEBEPHOCTh PEIICHHUS. 00.

- HC BCPHO 000CHOBBIBAETCS BEIITOIHEHHBIH pacueT




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

3agaHus 17151 KypcoBoi padoThl

B 3aganuu npuBeneHbl HECKOJbKO BapuaHTOB CAY paziuyHBIMU TEXHOJIOTHYECKHUMHU
00BEKTaMHU.

JUig KaXA0ro TEXHOJIOTMYECKOTO OOBEKTa JaHbl BapHUaHThl Pa3IMYHBIX
napaMeTpoB OOBEKTOB pEryJUpOBaHUS M HCIOIHUTENBHBIX OPraHOB, B COOTBETCTBHUH C
KOTOPBIMH HEOOXOIUMO:

a) pa3paboTarb CTpyKTypHyIo cxemy CAY U onpenenauTs ee napaMmeTpsl, a
TaK)Ke IapaMeTpbl PETYJISATOPOB B COOTBETCTBUH C 3a/IaHHBIM 3aKOHOM YIIPaBJICHUS;

0) cocTaBUTh OJOK-CXeMy anroputMa (HyHKIMOHHPOBAHUS IH(PPOBBIX PETYIATOPOB
CAY;

B) ONPEICTUTH TAHMEPHBIM MHTEPBAJI TT0 MAKCUMAJILHON BETKE aJITOPUTMA YITPABJICHUSI.

B BapuaHTax 3agaHMsl IPELyCMOTPETH CIEIYIOIIEE BPEMS HCIIOJIHEHUS
KOMaH/1 BBIYMCIIUTENILHOTO YCTPOUCTBA:!

- cunuThIBaHKue KOHCTAHTHI [ITI3Y— 1 MKkc;

- 3amKCh/cunThIBanue nepemenHoit O3Y— 1 Mkc;

- CIIOYKEHHE/BBEIYUTaHHE— 2 MKC;

- YMHOXEHUE/IeTICHuE— 5 MKC;

- CpaBHUBaHUE— 2 MKC.

Pazpsannocts AL, LIAII- 12 + 1 3HaKOBBII, MAKCUMAJIBHOE 3HAYEHUE
POMEXYTOUYHOW TepeMeHHOM mnpu BbIUMCIeHUsAX B O3Y— nByxOalTOBOE CIIOBO.

1.1. Cuaepsimas cucreMa
1.1.1. ®DyHKIIHOHAJILHAS cXeMa

Cxema cnepsiuel cucTeMsl IpUBeieHa Ha puc. 1.1.

Brixognas koopanHaTa X2 cleadinei CucTeMbl BOCIPOU3BOINUT 3a/JaHHBIEC MIEPEMEIICHUS
X1* 3Y. Curnan paccornacoBanusi AX* orpabatsiBaercst PII, koTopwlii 3amaer CKOpOCTb
nepeMenieHus. Bce KOHTypbl yIpaBlICHHs HACTPauBalOTCS HAa TEXHUYECKUH ONTHMYM.
[TapameTpsl perynaTopoB ompenenaroTcs Mo 3agaHHbiM mapamerpam OII, MII, JII. Tun
JATYMKA TTOJIOKEHUS JUIsl BCEX BAPUAHTOB — JIMHEHHBIN, (DOTOMMITYJIbCHBIN.

1.1.2. Ucxoaubie TaHHbBIE

Ta6nwuma 1.1
[MTapamerp Bapuant
1 2 3 4 5
DNeKTPOABHTATEND
U, you: B 48 60 110 150 220
D ypos € 52,5 |525 105 157 157
Pow KBT 0,5 1 1,5 2 3
Koadpuument nepegaun MIT K., 06/vun 5 7 10 10 20
Juckpernocts JAT1, mxm 1 1 2 2 5
dazHocTL THpHCTOpHOTO Npeobpazoparensg, m | 2 2 3 4] 4]
K111, 211 0., 0,7 0,7 0,75 0,77 |08
MomenT Haepunn npusoaa Jy, kr s 0,025 (0,04 0,125 |02 0.3
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Puc. 1.1. ®yuknuonansHas cxema cnegsmeit CAY
3V —3apatomee ycrpoiicto; PII, PC, PT— perynsrops! nonoxenus, ckopoctu, Toka; AI1, IC, 1T—
JMATINKH T0JI0KEeHUS, ckopocTH, Toka; AL, IIAIl- amamoroBo-mudpoBoi 1 MU PO-aHATOTOBHIH
npeoOpazoBarenu; H3— nenuneiinoe 3BeHo; JI1- sanextponpusoa; MII— MexaHuuecKuit mpuBox

1.1.2. MeToauyeckue yKa3aHusi
1.1.3.1. Onpenesienne napaMeTpoB PeryJasiTopoB

B coorBercTBMM ¢ 3aaHHBIMH HAaCTPOMKAaMU KOHTYPOB YIIPAaBJICHHUS Ha TEXHUYECKUI
ontumy™m, PT nmomken obOecneunBaTh HU30ApPOMHOE (TIPOMOPIMOHATBEHO-MHTETPATBHOE)
perynupoBanue, PC u PII — nponopuuoHanbHOE perynnpoBaHue. B HEKOTOPBIX ciydasx JUis
YMEHBIIEHUS MOMEHTHOM OIIMOKM TPHUMEHSAIOT HACTPOMKY KOHTypa CKOpOCTH  Ha
cummeTpuuHblii ontumyM; PC cranosurcs npu stom IIM — perynstopoM. g uckimrodeHus
OONBIINX MEepeperyIMpoBaHUi Ha BXOJ€ KOHTypa CKOPOCTH WJIM, 4YTO TO JK€, Ha BBIXOJE
okoHeuyHoro kackaaa PII, npumensior ¢wibTp ¢ nepeparoyHod QyHKuueHd, oOpaTHON
nepeaarouHort pynkiuu PC. Pacder perynsiTopoB METOIOM MMOAYMHEHHOTO PEryJIMpPOBAHUS
noIpoOHO M3NOXKeEH B [1; 4; 6].

1.1.3.3. Pa3zpaboTka 0J10K cXeMbl aJITOPUTMA

ITo cocraBneHHoil cTpykTypHOit cxeme CAY cocTaBifOTCS YpaBHEHHUs LUPPOBOU
YIpaBIISIONIEH YacTH B ONIEPaTOPHOM BUJIE U B TU(PPEpEHIINATIBHBIX YPAaBHECHUSX.

KBanroBanue no yposnto AT, JC:
AUT*=Untmax/2'%;
AUc*=Uncmax/2'2.

[To ypaBHeHusIM cocTaBisieTcss OJOK-CXeMa airopurMa ypaBHeHus. IlocTosHHBIE
BEIIMYMHBI(KOHCTAHTHI) ainroputMma xpadsatcs B mamsatu [III13Y wu cuuteiBarorcs 1o  Mepe
HeoOxomumoct O3Y. Ilepemennsie BenuuuHbl cuuThiBatoTcss O3Y ¢ Alllli23 u mo mepe
HEO0OXOJMMOCTH 3alIOMUHAIOTCS B IPOMEKYTOUHBIX sUeHKaX.



1.2. JIBYX30HHBIii 3JIEKTPONPUBO/I
1.2.1. ®yHKIMOHAJIBbHAA CXeMa

Cxema 31exTpoInpuBo/ia IpUBeIeHa Ha puc. 1.2, a.

Urdooras mem CAY M,
e EL e Un un s l
El _ = > ) AT | cHoy s T [ o
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Puc. 1.2, a.®@yHKIIMOHANBHASA CXeMa ABYX30HHOTO 3JIEKTPOIPHUBOAA
3U — 3amatunk uateHcuBHocty; PT, PC, PE, PTB — perymnsatopsl ckopoctu, Toka, DC, Toka
Bo3Oyxaenus; JIC, AT, IH, ITB — gatunku cCKOpOCTH, TOKa, HAIPSDKEHUS, TOKA BO30Y KICHUS;
CUDY- cucrema umnyiabcHo-(azoporo ynpasnenus; AL, [{AIl — ananoro-uudpoBoit u
mudpo-ananoroseiii mpeodpazosarenu; TI1S, TIIB — TupucropHbie npeodpa3oBaTeny SKOPS U
B30y aenus; SA9/1— axops anextpoasurateins; OB— oOMoTKa BO30yKIeHUS

B nepBoii 30He perynupoBaHMs CUCTEMA MTOCTPOEHA IO ABYXKOHTYPHOH CXE€M€ METOAO0M
MIOJYMHEHHOI'O PEryJINPOBAHUsA: KOHTYPbl TOKa U CKOPOCTH HACTPAMBAKOTCA HA TEXHUYECKUU
ontuMyM. 3U 3amaer TeMn M3MEHEHUS CKOPOCTH (O C 3aJlaHHBIM ycKopeHueM &0.

ITpu 3ananuu curnana Us onpenensiomero CKOpocTb M>Wxou, B PA0OOTY BCTyHaeT BTOpas
30Ha: curHan Ha Bxoge peryimsaropa OJIC. PE ymensmiaercs, ymenbmiaercss Tok Is w,
COOTBETCTBEHHO, MOTOK Bo30OyxneHus @. [1pu Beidope PE u PTB I1M-perynstopamMu pa3HOCTb
AE mana u Hanpsbkenue TITA Us=Us nom.

=



1.2.2 UcxoaHbie JaHHBIE

Tabmuua 1.2
[MapameTpn Bapuaur

1 2 3 4 5
DAeKTPOABHTaTEb
Ui o B 220 (220|360 |440 | 440
Oyans € 105 105 157.5 | 1575 | 210
O gy € 420 315 315 315 410
P o KBT 10 18 28 42 56
Usa uones B 110|220 |220 |220 |220
R OM 36 42 32 20 18
(MazHocTLE THPHCTOPHEIX Npeobpa3zoBaTeneil
TIIH — m, 3 3 6 6 6
TTIB —m, 2 2 3 3 6
KI1J1. D11 8 1-ii 30ne perynMpoBanus, 1., 0,75 0,78 0.8 0,82 0,83
MOMEHT HHEpIHH IPHBOAA, J, KI' M 0.2 0.3 036 (045 052
Yncrno nap nonocos, p 2 2 2 4 4
Yncno napaniensHLIX BUTKOB 00MOTKH SKOpS, a 1 1 1 2 2
Yucno BuTKOB 0OMOTKH siKops, W, 248 248 186 152 120

1.2.3. MeTtoan4eckue yKazaHHs
1.2.3.1. OnpenesieHne napamMeTpoB PeryasiTOpoB

PC u PT s mepBoii 30HBI pEryJIMPOBAHUS PACCUUTHIBAIOTCS IO U3BECTHOM METOIUKE
(nm. 1.1.3.1). nsg BTOpoW 30HBI PEryJIMPOBAHUS YIPOILECHHAS JTUHEAPU30BAHHASI CTPYKTYpa
npeacTarieHa Ha puc. 1.2, 6.
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Puc. 1.2, 6. CtpykTypHas cxema JJisi BTOPOU 30HBI PETYIUPOBAHHMS

M3otpomusiii PTB  BHyTpeHHET0 KOHTYpa KOMIIGHCUPYET HaHOONIBIIYI0O HHEPIIUIO
OB/ ¢ mnocrosHHOW BpeMeHH TB, OCTaBisAsE HEKOMIIEHCUPOBAHHON Mallyl0  IIOCTOSHHYIO
Bpemenun TrtnoB. [Ipu paccMoTpeHMH BHEIIHETO KOHTypa peryiaupoBanus OJC crnegyer



paccMOTpeTh, Kakas MHEpHHUs 37ech npeobmamaer: B MarHutHoM 1ienu  OBJ]
00yCIIOBJICHHAsT MEXaHMYECKO MHEPINEH ¢ MOCTOSHHOM BpEMEHHU.
TM:Is{H . RﬂH/(Kz[ : q)O)Z.
Touky IMHEapU3aLMH ClIeIyeT BHIOMPATh I CKOPOCTH M =Wrou.
3.2.3.3. Pa3zpaborka 0.10K-cxXeMbl aroputmMa nudpossix peryastopos CAY

OcymiecTBisieTcst aHanoruyxo .. 1.1.3.3.

Kpurtepun onenku:

HJIN

Kon-Bo HaOpaHHBIX

XapakTepucTHKa BbINOJHeHUus H 3amuTel KP
0aJ1J10B

- KP cnaH B cpok, 17-20 6amios,
- oopmienue coorBercTByeT TpedboBanusm [[OCT ECK/I, «OTJIMYHO»
- IMEETCS CIIMCOK HUCIIO0JIB30BAHHOM JINTEPATYPHI,
coJieprKallell cripaBOYHbIM MaTepual U UCTOUHUKH
npodeccroHanbHbIX 0a3 TaHHBIX,

- IPAKTHUYECKOE 3aJJaHUE PEIICHO IPABUIIBHO, C
000CHOBAaHNEM NPUMEHSEMBIX TEOPETHUECKUX MOJIOKEHUN
U CONIPOBOXAEHO HEOOXOAMMBIM aHAJIU30M U
MHTEPIIPETALMEN [TOJTyYEHHBIX PE3YJIbTaTOB;

- TEOpEeTUYECKasi B3aUMOCBS3b C IPAKTUUECKON YaCThIO
OCBEIICHA B MIOJIHOM 00beMe, ITy00KO, C UCIIOIb30BAHUEM
Pa3IMYHbIX UCTOYHUKOB HAYYHO-TEXHUYECKOU
nH(pOpMaLIUH.

- TIPY 3aIIUTE YKA3bIBAETCS B3aUMOCBSI3b BBIIIOJTHEHHBIX
pacyeToB C MOCAEAYIOIIMMHU, YETKO 000CHOBBIBACTCS
BBIITOJIHECHHBIN PacyerT;

- IIpH 3alLUTE MPOCIEKUBAETCS YETKas CTPYKTypa,
JIOTHYECKAs! MOCIEN0BATENBHOCTD, OTPAKAOIAs CYLIHOCTh
PAaCKpBIBAEMBIX ITOHATHM, TEOPUM, SIBJICHUN

- Ha BOIPOCHl JAarOTCS IOJIHBIE  HCYEPIIbIBAIOIINE
00OCHOBAHHBIE OTBETHI

KP cnan B cpok, 14-16,5 6anos,
- oopmienue coorBercTByeT TpedboBanusm [[OCT ECK/I, «XOpOUIO»

- UIMEETCs] CHUCOK MCIOJIb30BAHHOM JINTEPATYPHI,
coJieprKallel cripaBOYHbIM MaTepual U UCTOYHUKH
npodeccroHanbHbIX 0a3 TaHHBIX,

- B IPAKTUYECKON YaCcTH 3aJJaHUSI UMEIOTCS OTAENIbHbIE
HEJOCTATKH, HE BIMSIOLIME HA OKOHYATEIbHBIN pe3yJibTar
UCCIIEI0OBaHMUS;

- IPY OCBELIEHUHU TEOPETUYECKONW B3aUMOCBSI3H C
MPAaKTUYECKON YaCThIO OBLI HCITOJIF30BaH TOJIBKO OJHH
HUCTOYHUK HAyYHOU MH(OpMALIUU, HO BOIPOC OCBEIICH B
1[€JI0M IIPABUJIBHO;

- Y€TKO 0OOCHOBBIBAETCS BHITIOTHEHHBIN PacyerT;

- TIpH 3alllUTe MPOCIEKUBACTCS YETKask CTPYKTYpa,
JIOTUYECKasi MOCIEA0BATENbHOCTb, OTPAKAOIAS CYLIHOCTh
PacKpbIBA€MbIX MTOHATHI, TEOPUIA, SIBJICHUI

- Ha BONPOCHI JAOTCsl 000CHOBaHHBIE OTBETHI,




A0NYCKAIOTCA HC3HAYUTCIIbHBIC HCA0YCThI

- KP cnan B cpok,

- ohopmIIeHHE COOTBETCTBYET TPEOOBAHMSIM,

- IMEETCS CIICOK HCIIOJIb30BAHHOM JTUTEPATYPHI,
CoZIepIKalllel CIpaBOYHBIN MaTepual,

- MPAKTUYECKOE 33/IaHUE BBIMOJHEHO CO 3HAYUTEIbHBIMH
omuOKaMu

- HE B TIOJTHOM 00bEME OCBEIIICHA TEOPETHUCCKAS
B3aUMOCBS3b C IPAKTUICCKON YaCThIO, MOBEPXHOCTHOE
o0ocHOBaHKE 6€3 MPUMEPOB U HEOOXOAUMBIX 0000IICHHUI;
- TIPY 3aIIUTE TTPOCIICIKUBACTCS HE YSTKAS
MOCIIE0BATEILHOCTh, HE COBCEM BEPHO C 3aTPyAHEHUSIMU
000CHOBBIBAETCS BBIITOJIHCHHBIN pacyeT;

- IOTYCKAIOTCSI HETOYHOCTH B (POPMYIHPOBKAX,
WCIIPABIICHHBIC CTYICHTOM, C TIOMOIIBIO IPEIO1aBaTENs

- OTBETHI Ha JIONIOJTHUTENIbHBIE BOIIPOCHI JIaHBI B IOJIHOM
o0BEMe, MOTYT COZIepKaTh HEOOJIBITNE HETOYHOCTH

- B CXeMax JOMYIIeHbl HETOUHOCTH

10-13,5 Oamos,
«YJIOBIICTBOPUTEITHHOY

- ohopmIIeHHE HE COOTBETCTBYET TPEOOBAHUSM,

- CIIMCOK JINTEPATYPBHI COJAEPIKUT CIPABOYHBII MaTepHall,

- HEYBEPEHHOCTh B IPUMEHEHUH CIIPABOYHOH JIUTEPATYPHI,
- HE BBITIOJTHEHBI TPeOOBAHUS Ha OIICHKY
«YJOBJIETBOPUTEIHLHO)

-OTCYTCTBYET BBITIOJHEHUE OOJIbIICH YacTH 3aJaHHsI WIH
HEBEPHOCTH PEIICHUSI.

- TIPU 3aIIHUTE JOMYIIEHBl HETOYHOCTH B U3JI0KECHUH,
rpyObie OmMOKH,

- HE BepHO 00OCHOBBIBACTCS BBITIOJHEHHBIN PACYET;

- U3JI0’KEHHE OCHOBHBIX aCIIEKTOB HECBS3HO,

- OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3AIHS U
TI0Ka3aTeIbHOCTD U3JI0KCHNS,

- CTPYKTYpa pacueToB HE COOTBETCTBYET COJICPIKAHHMIO,

- Ha OOJIBIIYIO YaCTh JIOTIOJIHUTEIBHBIX BOIIPOCOB JIaHBI
HETPABUJIbHBIC OTBETHI,

- B CXeMax JIOMyIIeHbl HETOYHOCTH, YEPTEKH BBHITIOTHEHBI
HE BEpHO

- OTBETHI HA HABOSIIIIME BONPOCHI HE BEPHEBIE.

Menee 10 6ayios,
«HEYIOBJIECTBOPUTEILHO»




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

[Iporpamma sk3amena no npucuuiuinae b1.B.07 IIpoexktupoBanne 351€KTPOTEXHUUECKUX
YCTPOWCTB

[Tporpamma sK3amMeHa BKJIIOYAET B ce0si 2 TEOPETHUYECKHX BOIIPOCA MO BCEM pasJeinaM
Kypca. MHHUMaJIbHOE€ KOJHYECTBO OaIOB, KOTOpOE CTYACHTY HEoOXOAMMO Halparh yis
JIOTTyCKa K 9K3aMEHY, paBHO 45.

IlepeyeHb IK3aMEHALIMOHHBIX BOIIPOCOB:

1. TloTepum OSIEKTPOISHEPTrMM U MOILMHOCTH B OTHCJIBHBIX 3JIEMEHTaX CHUCTEMbI
AIIEKTPOCHAOKEHUSI U UX pacyer.

2. CxeMbl U KOHCTPYKLUH UCIIOJHEHUS BHYTPULIEXOBBIX CETEH.

3. OcHoBHOE 000py/1I0BaHUE BHYTPHUIIEXOBBIX CETEH.

4. KoHcTpyKTHUBHOE HcHOJIHEHUE 3nekTpocereit 10 1000 B.

5. BpI0op BapuaHTa BHYTPH3aBOJICKOTO JIEKTPOCHAOKEHHUS.

6. T';aBHBIE CXeMbI PJEKTPUYECKUX CTAaHUUH M mojacTaHui. OCHOBHbIE TpeOOBaHUS K
CXEMaM 3JIEKTPOYCTaHOBOK.

7. Kiaccuduxanus snekrponprueMHUKoB. OOIe XapaKTepUCTHKH.

8. Kommyrammonnsie ammapatel 10 1000 B (aBTomMaTH4eckue BBIKIIOYATEINH,
KOHTaKTOphl). Ha3HaueHue, npuHLIUI 1EHCTBHSL.

9. Kommyraumonnsle anmapatel g0 1000 B (mpemoxpaHuTenu, IyCKaTesu).
Ha3znauenue, npuHUUI JEUCTBUA.

10. Kondurypamuss osnextpuueckux ceredd. OOmacte npumeHeHus. Ha3znaueHue.
JIOCTOMHCTBA U HETOCTATKHU.

11. OOmue cBeneHus 00 MEKTPOYCTAHOBKAX.

12. IIpuHuum BeIOOpa CXeM JIEKTPUUECKUX MOJCTAHIUH.

13. CTpyKTypHBIE CXEMBI MJIEKTPOCTAHIIUNA U TTOACTAHITHH.

14. OcHoOBHbIE IOHATHS KOHCTPYUPOBaHUS.

15. Craguu pa3paboTKy KOHCTPYKTOPCKON JOKYMEHTAIUH.

16. Cramuu TEeXHOJIOTHYECKOM HOJTOTOBKU MIPOU3BOCTBA. OcCHOBHEIE
IIPOM3BOJICTBEHHBIE CITYKOBI.

17. JlokyMeHTauusi TEXHUYECKOW MOArOTOBKH IPOU3BOJICTBA.

18. KauectBo wm3nmenmil. VYcnoBus skcmnyarauuud. KOHCTPYKTHBHO-TEXHHYECKHE
TpeOoBaHUS.

19. Pa3pabotka TexHuueckoro 3ananus. Coaep:xaHue NpeaAnpoeKTHbIX pacyeToB. O0mue
CBE/ICHUS.

20. Pa3paboTka TeXHHYECKOTro 3a7aHusl. Pacuer cTaTHUeCKUX U TUHAMUYECKUX Harpy3oK
IpY IPOEKTUPOBAHUU 3JIEKTPOIIPUBOIOB.

21. Pa3zpaboTka TEXHUYECKOTO 3ajaHus. Pacuer MomHOCTH #  BBIOOp THIA
JIEKTPOJBUraTeNsl 3JIEKTPOIPUBOAA MPU MPOAOKUTEIBHOM U KPAaTKOBPEMEHHOM pPEKUME
paboTHL.

22. Pa3paboTka TEeXHMYECKOro 3agaHus. PacueT MomHOcTH M BbIOOp THIA
AIIEKTPOABHUTATENS 3JCKTPOIIPHBOIA TP MOBTOPHO-KPATKOBPEMEHHOM PEKUME pabOTHI.

23. OcobeHHOCTH MPOEKTUPOBAHUS ACHUHXPOHHBIX AJIEKTPOIPUBOJIOB.
KopoTko3aMKHYTBIH acHHXpPOHHBIH 3JekTponBurarens (AJl) ¢ mnepexiodeHneM OOMOTOK
cratopa. IlnaBnoperymupyemsbiii AJl C da3HbIM peakTOpOM.



24. Oco0eHHOCTH NPOEKTUPOBAHMSA ACMHXPOHHBIX 3JIEKTPONPHUBONOB. Perynupyemsiii
nByxda3zusiii AJl. CneunanbHble pesxumbl AJ] 1715 MOTy4eHus moi3ydyei CKOpoCTH.

25. OrmeHka HaJIKHOCTH MPOEKTUPYEMOTO YCTPOICTBA.

26. ANTOpUTMU3AIMS TUCKPETHBIX MPOIECCOB YIIPABICHHS.

27. AnropuTMU3aIMs HEMPEPHIBHBIX MPOLIECCOB YIPABICHUS. THIIOBBIE PETYIISTOPEI.

28. AnroputMuzanus ~ HENpPEphIBHBIX  MPOLECCOB  YHPABICHUA.  DKCTpeMallbHble
PETYIISATOPHI.

29. TexHHKO-3KOHOMHUYECKOE 00OOCHOBAaHHUE MPOCKTA.

30. Odopmaenue padbodero nmpoekTa. Pa3paboTka dJICKTPHUECKUAX CXEM.

31. Odopmiaenue paboyero npoekra. TpeboBaHUS MOTPEOUTES.

32. Odopmaenue pabodero nmpoekra. CoCTaBICHHE MPOTPAMMBI-METOANKHN HCTTBITAHHH.

33. TlaTeHTHO-THUIICH3UOHHBIN MoucK. M300peTaTenbCcTBO.
Kpurepum ouenkmu:

KoaunuecTtBo
XapakTepuCcTHKA 0TBETA HA TeOPeTHYEeCKHE BONMPOCHI HAOpaHHBIX
0aJ1710B

[TocTaBneHHbIE BOMPOCHI PACKPBITHI MOJTHOCTbIO, JIs MOSICHEHUS
MPUBEIEHBI PUCYHKH, CXEMbI, TpaduKH, pacyeTHbIE (POPMYJIIbI, BEPHO
yKa3aHbl €IMHULIBI U3MEPEHHUSI; B OTBETE HCIOJIb3YETCs ClIelHaIbHAS
TEPMHUHOJIOTHS U [TOKa3aHbI 3HAHUS, OCBOCHHbBIE CTYJCHTOM
CaMOCTOSITEJIBHO MTPU U3YYEHUN COBPEMEHHBIX MIEPUOUUECKUX U3TaHUN
M0 JTUCIUIUIMHE, OTBET CTPYKTYypUpOBaH U joruyeH. [lokasana
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU IO JUCLMIUIUHE C YYETOM
MEXIUCUUIUTMHAPHBIX CBsi3el. MOryT ObITh TOMYIIEHBI HEAOYETHI B
ONpeIeTICHUU TOHSITUH, UCIIPABJICHHBIE CTYEHTOM CaMOCTOSITEILHO B
Ipolecce OTBETA.

26-30 6.

[TocTaBneHHbIE BOMPOCHI PACKPBITHI MOJTHOCTbIO, JIs MOSICHEHUS
MPUBEIEHbI PUCYHKH, CXEMbI, TpaduKU, pacyeTHbIE (OPMYJIIbI, BEPHO
yKa3aHbl €IMHULIBI U3BMEPEHHUSI; B OTBETE HCIOIb3YETCs ClIelMaIbHAS
TepMuHOIOTHs. OTBET CTPYKTYpUPOBAH U JOTHYEH. MOryT ObITh
JOTIYIICHBI 2-3 He3HAYUTEIIbHBIC OIIMOKH, UCIIPABIICHHBIC CTYICHTOM C
MOMOUIBIO MPENoIaBaTessl.

20-25 6.

JlaH HETOCTATOYHO MOJHBIM U HEAOCTATOYHO Pa3BEPHYTHINA OTBET.
Jloruka u ocie0BaTeIbHOCTh U3J10KEHUS UIMEIOT HapyILICHHS.
Jlony1ieHs!l OMMUOKU B PACKPBITUN MOHATHIHA, YIIOTPEOJICHUN TEPMHUHOB. 15-19 6.
CryneHT 3aTpyJHsIeTCsl IPUBECTH NOACHSIOMNE (HOPMYIIbI, CXEMBI,
PUCYHKHU ¥ rpaduKH, MyTaeT eAWHUIIBI U3MEPEHHSI BETHYHUH.

OtBert npeacTasiseT co00il pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU
omuOkamu 1o Borpocy. CTyJIeHT HE OCO3HAET CBSI3b 00CYKIaEMbIX
BOIIPOCOB IO OWJIETY ¢ IPYTUMH 00BEKTaMHU JUCIUILTNHBL. B oTBEeTE
OTCYTCTBYIOT MOSICHSIIOITHE (DOPMYJIIBI, CXEMBI, PUCYHKHU M rpaduKy,
CHelHaNbHas TEPMHHOJIOTHUS. JIOTIOTHUTEIBHBIC U YTOUHSIOIINE
BOIPOCHI IIPENoAaBaTeisi He MPUBOAST K KOPPEKIMHU OTBETa CTYACHTA 06.
unu

OTBET Ha BONPOC MOJTHOCTHIO OTCYTCTBYET
unu

OTKa3 OT OTBETA.
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