[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

OV0: Boxoros MixanMFMPEESTEPCTBO CEJIBCKOI'O XO3IICTBA POCCUINCKON ®EJEPAITAN
Homxsocto; g W&f%%ﬁ?ﬁ LOCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YYPEXX/EHVE

[lata noanucanus:
YHUKaNbHbIM ﬂpOF%SMMHbIl/I KJTH0Y: BBICIIIEI'O ObPA3OBAHNA

075470204 K QETPOMEKAE RO CYAARGTREHIASA CENECKOXO3ANCTBEHHAS AKAJIEMISL>

YTBepx)aato:
JleKaH 3/1eKTPO3HepreTUUeCcKoro (akysibTera

Hwvkonan MoanucaHo uwbpo%oﬁ
AnekcanppoBuy L o
KHI/IMOB [ata: 2024.06.14 16:04:11 +04'00" /A B PO)KHOB/
14 vrons 2024 roga
®OH/J OUEHOYHBIX CPEJCTB
I10 AUCLIMIUIVHE
«JJIEKTPOITHEBMOABTOMaTHKa»
HaripaBneHue 1oaroToBKu 35.03.06 ArpovHxeHepusi
HanpasneHnHocTs (ripo¢usib) OnekTpoobopy/I0BaHKe U 371eKTPOTEXHOIOTUN
KBanugukarys BellyCcKHUKA bakanaBp
dopmbl 06yueHust OYHasi, 3a0YHas
Cpoxku ocBoenus OITOIT BO 4ropa, 41. 7 Mec.

KapaBaeso 2024



@doH/, OLIeHOUHBIX CpeJCTB IpeAHa3HaueH Jjsi OlleHWBaHUsl C(hOPMHUPOBAHHOCTHU
KOMIIeTEHLUW M0 JUCLUIVIMHE «O/IeKTPOITHEBMOABTOMATUKA .

Pa3paboTuuk:

K.T.H., IOLIeHT KadeapsbI
(U3MKU U aBTOMaTHKH,
nekaH Poxxnos A.B.

AneKca Hp.p MopnncaHo undpoBon NOANNCHIO:
Anekcangp BaneHTuHoBuy PoxHoB
BaneHTMHOBWNY POXKHOB fiata: 2024.04.15 13:01:24 +03'00"

YTBep)k/eH Ha 3acefjaHuu Kadeapbl GU3UKU U aBTOMATHUKU, TPOTOKOJ Ne8 oT 15 ampesst
2024 ropa.

|/|p|/| Ha AneKceeBHa MNMopnncaHo undpoBon NnoanNNCbIO:

WpuHa AnekceeBHa MamaeBa

.0. 3aBesytomiero Kadeapoii 1.A. Mamaepa Mamaesa flara: 2024.04.15 12:02:07 +03.00°

CoracoBaHo:
[TpencenaTens MeTOAMYECKONM KOMUCCUU 3/IEKTPOIHEPreTUUeCKOro (pakyabTeTa,
npoTokKoj Ne5 oT «13» utonHs1 2024 ropa.

MopanuncaHo undposoit

Anekcen CepreeBML‘I nopnucbio: Anekcein Cepreesny

Abnokos
A KOB
6”0 0 HaTa: 2024.06.13 14:40:51 +03'00'

A6m0koB A.C.




IMacnopt ¢oHAA OLIeHOYHBIX CPe/ICTB

Tabsmiia 1
dopmupyeMble OueHouHble
Moaynb JUCLUATITUHBI KOMITeTeHL[UH MaTepuaJbl KonuuecTBo
WM UX YaCTH Y CpejCTBa
[TKoc-2. Criocobex
J/IEKTPONHEeBMaTHYeCKHe OCYI[eCTB/ISATh Cobecepopanne 48
CpeACTBAa aBTOMATHKH IJIAaHMPOBaHUe U
KOIETPO]IB TCx >
JlesITeTbHOCTH T10
TeXHUUECKOMY CobecenoBaHue 13
00CTy>KHBaHUIO U
Pa3paboTrka cucrem PEMOHTY
3/IEKTPOITHEBMOABTOMATHKH obopyzioBaHUS
MO/ CTaHLIUH TCk 21
3JIEKTPAUECKUX
ceTeun

1 OODEHOYHBbBIE MATEPUA/JIbI, HEOBXO/JNMBbIE
JIJIs1 OLIEHKHW 3HAHUM, YMEHU 1 HABBIKOB JIEAATE/ TR HOCTHU
B ITPOIECCE OCBOEHUSA JUCLHUIIVIMHbBI

Tabsuiia 2 — PopMupyemMble KOMIETEHIIUU

Kop v HaMMeHOBaHWe MHAUKATOpa OueHouHbIe
Kop 1 HauMmeHOBaHuWe
JNOCT)KeHUsI KOMITeTeHLIUM (4acTu MaTepuraibl
KOMIIeTeHLIUA
KOMITeTEeHI[1N) Y CpeJICTBa

[TKoc-2. CriocobeH
OCYIIIeCTBISTh
TIJITaHUPOBaHKe U KOHTPOJIb
J1esITeTbHOCTH TI0
TeXHUUECKOMY
00CTy>KHBaHUIO U
peMOHTY 000pyZI0OBaHUS
MO/ CTaHLIUH
57IeKTPUYECKUX CeTeun

J/IeKTpONHeBMaTHUYeCKHe Cpe/iCTBa aBTOMaTUKHU
Pa3paboTKa cucTeM 3/1eKTPONHEeBMOAaBTOMATHKH

N O-21koc-2 HaxoauT 1 aHamu3upyer
vH(OpMaLUIO AJ1s1 pelleHust
MOCTaB/IEHHOW 3a/lau
N 1-3nkoc-2 VicTionb3yeT coBpeMeHHbIe
MeTO/Ibl MOHTa’Ka, Ha/laZIKy MallliH 1
yCTaHOBOK, MO/iep>KaHusl PeXXKUMOB
paboThI 3/1eKTPUPUIIMPOBAHHBIX U
aBTOMAaTH3UPOBAHHbIX

TEXHOJIOTUYEeCKHX ITPOoLeCCOB

CobecemoBaHue
TectupoBaHue




Eal e

5.

O1jeHoYHBbIe MaTepHaJibl M CPe/ICTBA /ISl MPOBEPKHU
c(popMHPOBAaHHOCTH KOMIETeHLIUH

BHEKTPOHHEBMHTI/I‘IECKI/IE CpeaCTBd dABTOMATUKHU

Bomnpocel Aisi cobecefoBaHMsN:
CpaBHuUTe NOJCUCTEMBI THEBMAaTUUECKOM U 37IEKTPOITHEBMAaTUUYeCKOW CUCTEM?
YTo Takoe 371eKTPUUECKHI «CaMOIOXBaT» 1 JOMUHUPYIOLIUM CUTHA BBIK/TIOUEHUS?
Ha 4uro pearupytoT ontryeckue JaTYnKu?
YTo Takoe MyTeBOI KOHEUHbIN BbIK/IIOUaTe b, ¥ Kak OH paboTaeT?
Kakoe ycioBHOe  OykBeHHO-LjuppoBoe 00O03HaueHHWe COOTBETCTBYeT  IyTeBOMY

BBIK/TFOUATEJII0 U TI0YemMy?

6.
7.
8.
9.

10.
11.

1715 moficueTa Kakvx ieTasiel uallle BCero MUCIoJib3yl0T ONTUYeCKUe AaTUMKU?

YTo Takoe 371eKTpOMeXaHuyecKoe pesie, U KaK OHO YCTPOeHO?

Kakue pesie BpeMeHH MPUCYTCTBYIOT B HAOOpax IMHeBMOCTeH/1a?

YTo BXOAUT B TIOACHUCTEMY 00pabOTKM CUTHAJIOB B UCC/IeyeMOU crcTeMe?

Ha uTo pearupyroT eMKOCTHbIe JAaTUMKU?

B 3aBuCcMMOCTM OT yero JelCTBHe ONTUUECKMX [JAaTYMKOB OCHOBAaHO Ha W3MeHeHUH

coctosiHus doToaroAa Win (poTopesrcTopa?

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Yro siByisseTcst ”HGOPMAaLIMOHHOM TIOACUCTEMOM B UCC/IelyeMOol ITHeBMOCUCTeMe?

YeM OT/IMUAIOTCSI KHOTIKM Y TIepPeK/IrouYaTes/d 10 CBOUM (DYHKLIUSAM?

Ha uTo pearupyroT UHAYKTUBHbIE JaTUMKA?

/151 yero yaitie BCero UCIoJIb3yOTCSI eMKOCTHbIE JaTUYUKU?

Hazosute gocrounnHcTBa v Hepoctatku PKC.

KakoBbI 0OCHOBHBIe TIpaBusia fijist pa3pabotku PKC?

Kakum obpa3om npoucxogut mposiieHue gegpektoB B PKC?

Kakum obpa3om ripousBogutcs peanu3saiusi B PKC mornueckoit pyHkumy «AJIN»?

Kakum obpa3om ripousBogutcs peanu3aiusi B PKC mornueckoit pyHKumy «M»?

Kakum obpa3om ripousBogutcst peanu3saiusi B PKC mornueckoit pyskumn «M-HE»?
Kakum obpazom ripousBoautcst peanu3sanusi B PKC noruueckoit pyskumu «AJIN-HE»?
Kakum obpazom ripousBoautcsi peanu3sanusi B PKC nornueckoit pysakumu « IHBEPCUSA»?
Kak n3o6paskaeTcst cxema pesie C O710K-KOHTaKTOM?

Kak n3o6paskaeTcst cxema pesie ¢ O/10K-KOHTaKTOM M JJOMUHUPYIOIUM BKJ/IFOUeHHEeM?

Kak n306paskaeTcst cxema MHAMKATOpPa COCTOSIHUS C 6/10KOM MepeKIIoueHus ?

Kak mn300pa)karoTcsi cxXeMbl YIIpaB/IeHUs [ABWKEHHEM IITOKa LWIWHJpPA [JBYCTOPOHHErO

JIeMCTBUS C MCTIO/Tb30BaHHEM OMCTabUIbHOTO 5/2 ITHeBMOpacIpee/uTe s ?

28.

Kak wu300pakaroTcsi Cxembl VIIpaB/eHHs I[WIMHAPOM [BYCTOPOHHETO [JeWCTBUS C

OCTAHOBKOI1 B KOHEUHBIX ITOJIO’KEHUSX IIITOKA 1 ero 6BICTPLIM BOBBPBTOM?

29.

Kak 1/1306pa>Ka}0Tc51 CXeMbl OIHOBDEMEHHOI'O YIIPpABJIEHUA I10 IMOJJIOKEHHIO U T10 JaBJIEHHUIO

LWJIMH/PA ABOMHOTO J1eMCTBUS?

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Kak n306paskaroTcsi cxembl yIIpaB/ieHUs ABYMSI CUJIOBBIMU LIWJTMHPaMU?

Kakyto ornueckyro yHKLMIO pean3yroT HOPMaibHO OTKPBIThIE 3/2-pacrmpefienurend?
Kak n306paskaeTcst cxeMa pean3alu JIorndeckoi GyHKImu «M»?

Kak n3obpaskaeTcsi cxema peanu3aliyu joruueckont GyHkumu «JIN»?

KakoBo Ha3HaueHWe NMPUHLUNHUAIBHBIX CXeM?

YTo Takoe COJIEHOU/IHBIN pacrpeennTerb?

UTo Takoe LMKIOrpaMma??

UTo Takoe repkoH?

KakoBbI npaBusia n300pa)KeHus! TPUHIUITHATBHBIX KOMOMHUPOBAHHBIX CXEM?

Kak n3obpakaeTcsi cxema peanv3ailyu jorudeckoid GyHKIuu «JT»?

Kak cxemMaTHuHO M300pa)kaeTcst 3/IeKTPOMAarHuT, YIPaB/ISFOLIAA OTCEUHBIM K/IariaHOM?
Kak cxemMaTHuHO M300pa)kaeTcst 3/IeKTPOMAarHuT € OIHOW 0OMOTKOM?
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42. Kak cxeMaTU4YHO U300pakaeTcsi JBYCTOPOHHee 3/IeKTPOMAarHUTHOe yIpaByieHue?

43. Kak cxemaTuyHO U300paKaeTcs 37AeKTPOMAarHUT C OJHOM OOMOTKOH | pY4YHBIM
nybmpoBaHuem?

44. Kak cxeMaTU4YHO U300pakaeTcsi 37IeKTPOMarHUTHOe yIIpaBJieHre C BO3BPAaTHOM MIPY>KUHOM?

45. Kak cxemMaTHuHO M300pakaeTcsl MUJIOTHOe (HETpsiMOe) 3/IeKTPOMarHUTHOE YIipaBjieHHe C
PYy4HBIM yOMpoBaHueM?

46. Kak cxeMaTU4YHO U300pakaeTcs THEBMO3/IEKTPUYECKHUH IIpeobpa3oBaTesib?

47. Kakoii MeToZ Tropa3fj0 IpaBWIbHee WCII0/b30BaTh, €CJU CUCTeMa yTMpaB/ieHUs
TIPOEKTUPYeTCs /1Sl eJUHUYHOT0 00BbeKTa yrpaB/ieHus: WK JJisi HeboJIbIoi cepun?

48. Kakoe ynpaByieHHe MTHEBMaTUYECKUMU pacIipe/ie/IMTe/IsIMU UCIIOb3YI0T B 3aBUCUMOCTH OT
CUCTeMHBIX TpeOOBaHUM K ero BULY?

KomnbroTepHoe TectupoBanue (TCKk)

Bbibepume HecKo/bKO Npasu/ibHbIX 8apUAHMO8 omeema U Haxcmume KHONKY «/lanee»
Jins yoB/IeTBOpeHHsl TPeOOBAHMIH 10 YHCTOTE U CTA0W/IHHOCTH /|aB/IEHUS BO3/yXa B
NMHeBMaTH4YeCKOH CHCTeMe yCTaHaB/IMBaKT:

+ ¢punbTpsI (33%)

+perysisiTopbl AaByeHust (peaykropsi) (33%)

+ yCTpoicTBa A5t 0TBOJa, cOopa U yAaneHus KoHeHcara (33%)

pacripefienTeny

ITHEBMO3J/IeKTPUUeCKuii ipeobpa3oBaresb

Y c1oBHBIE H300pa)kKeHHsT THEBMATHYECKHX 3/IEMEHTOB /I0/DKHBI OTPaXKaTh:
(GyHKLMIO

MapKHPOBKY BCeX MPUCOeANHEeHUN

crocob yripaBeHust (BO3/eHCTBYS Ha 37IeMeHT)

+unciio pabounx rosuiuii (50%)

+yripoleHHOe U300pakeHre HalpaB/ieHus [T0ToKa Bo3ayxa (50%)

Y c/10BHBIE H300paXKeHHs JTIeKTPHUYECKHUX I/IEMEHTOB I0/DKHbBI 0TPaXKaTh:
+auana3oH HanpsbkeHus (33%)

+BUJ, TOKa (MOCTOSIHHBIM WM TiepeMeHHbiN) (33%)

+HaripaB/ieHHe ToKa (moJtoca) (33%)

YKC/I0 paboumnx Mo3uLIi

yTipolieHHOe U300pakeHre HaripaB/ieHus I0TOKa BO3/yXa.

Y coBHBIE H300pa)KeHHsI MHEBMATHUYECKHX M IIeKTPHYECKHX I/IEMEHTOB He JJ0/DKHBI
cojiep)KaTh C/1e/lyIonlyr0 nHgopmanuro:

MapKHUPOBKY BCeX MpUCOeJUHeHUH

crocob yripaB/ieHUst (BO3/eHCTBYS Ha 37IeMeHT)

YKC/I0 paboumrx Mo3uLUi

yTipoliieHHOe U300pakeHre HaripaB/ieHus I0TOKa BO3/yXa.

+pa3mMepsl s71eMeHTa (16%)

+BBIXO/IHYI0 MOIIHOCTH (16%)

+crnoco6 KOHCTPYMPOBaHUS UM MPor3Bo/cTBa (16%)

+opueHTaLuo 3/1eMeHTOB (16%)

+KOHCTPYKTHBHYI0 0c00eHHOCTH (16%)

+anmapaTHoe obecrieueHue, OTHOCsIIIeecs K 6/10KaM Ui coeuHeHusM (16%)



PerynsipHoe u THiaTe/IbHOE 00C/Ty)KHBaHHe CHCTEMbI 03BOJISIET:
+COKpaTUTh BpeMs rpocToeB (33%)

+TOBBICUTBb HAaJEXXHOCTH (33%)

+CHU3UTD KCITyaTal[MOHHbIe pacxo/sl (33%)

YBEIUUUTh BEPOSITHOCTb BBIXO/IA M3 CTPOS

IToc/ie 0KOHYATE/THHOT0O MOHTAa)Xa YCTAHOBKH HE00X0AMMO ellle pa3 MpoBecTH (yHKI[HOHATIbHOEe
TeCTHPOBaHHE CHCTeMbI, KOTOPOe 3aK/IIUYaeTcs B MPOBePKe BCeX 0)KH/JAeMbIX Pe)KHUMBbI PadoThI:
+pyuHoe ynpassieHue (25%)

+aBTOMaTUuUecKoe yripaBjeHue (25%)

+aBapuitHOe BbIK/IHOUeHue (25%)

+6J10KMpOBKa uacTeit cuctembl (25%)

SHepronoTpebieHne

OLleHKa CUCTeMbI

B 3aBHMCMMOCTH OT CHCTEMHBIX TpPeOOBaHHWH K BHJYy YNpaB/JeHUA IMHeBMaTHYeCKUMH
pacrpeje/uTe/ISIMA PUMEHSIIOT:

+MycKy/bHOe yrpayieHue (20%)

+MexaHUueckoe ymnpasyieHue (20%)

+rHeBMaTruueckoe yrnpasyeHue (20%)

+3nekTpudeckoe yrpasseHue (20%)

+KoMOUHUpOBaHHOe yripaBsieHue (20%)

Kakoii IM/IMHAP MOXXET COBepIIaTh M0/Ie3HYI0 Pa0oTy B 000MX HanpaB/IeHUAX?

L[WIMHAD OJHOCTOPOHHETO JefCTBUs

+LUIUHAD ABYCTOpOHHero AercTBus (50%)

+LWIMHAD BYCTOPOHHET0 JeHCTBUSI C pery/upyeMbIM JieMIiprpoBaHeM B KOHEUHBIX IOJIOXKEHUSIX
(50%)

Ecmu cucrema YIIpaB/IEHUA MPOEKTHPYETCA AJid MdACCOBOro IMmpomMs3BOACTBA, TO Tropa3sfo
MnpaBUW/ibHEE HUCII0/JIb30BATb METO/:

JIOTUYECKOI' O [TPOEKTUPOBAHUA

+UHTYUTUBHOI'O [IPOEKTUPOBAHUS

+C MakKCHMaJ/IbHbIM TIPHUB/I€U€HHEM UHTE//IEKTYya/IbHOI'O IIOTeHIasla BBICOKOKBa]'II/I(i)I/IL[I/IpOBaHHbIX
CI1enajIrnucCTOoB

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «/lanee»

—=

YKaxuTe 371eMeHT, NIpe/iCTaB/IeHHbIN Ha PUCYHKe
+ITHeBMOLMTUHAD

[ToBOpOTHBIN ABUraTENb

Jlammna (ryzoK)

YKaxuTe 371eMeHT, NIpe/iCTaB/IeHHbIN Ha PUCYHKe
[THeBMOLMMHID

+I1oBOpOTHBIV ABUraTeb

Jlammna (ryzoK)



YKaxuTe 371eMeHT, NIpe/iCTaB/IeHHbIN Ha PUCYHKe ® :
[THeBMOLMMHID
[ToBOpOTHBIN ABUraTENb
+Jlamna (ryzoK)

Kakoe jaB/ieHHe JI0/DKHO OBITH Ha BBIX0/ie KOMITpeccopa?
+He MeHee 6,5-7 6ap

5-6 6ap
3-4 6ap
2
L
T
Ha pucyHke 1 H300pakeH:

+2/2 pacripegenuresnb

3/2 pacripesieuTeNb, HOpMaabHO 3aKPBIThIN
3/2 pacripeieuTeb, HOPMaabHO OTKPBITHIN
4/2 pacripefienuTenb

5/2 pacrnipeziesiiresib

2)

A
Ha pucyHke M H300paXKeH:

2/2 pacnipefiesiuTeNb

3/2 pacripesieuTeNb, HOpMaabHO 3aKPBIThIN
+3/2 pacnipeienuTenb, HOPMaabHO OTKPBITBIN
4/2 pacripefienuTenb

5/2 pacrnipeziesiiresib

VI

1l 13

Ha pucyHnke

2/2 pacnipefiesiuTeNb
3/2 pacripeienuTeNb, HOpMaabHO 3aKPBIThIN
3/2 pacripesieuTeib, HOPMalabHO OTKPBITHIN
+4/2 pacripegenuresnb

5/2 pacrnipeziesiiresib

H300paXKeH:

4 12

I 13

Ha pucyHke H300pakeH:
+2/2 pacripegenuresnb

3/2 pacripeieuTeNb, HOpMaabHO 3aKPBIThIN
3/2 pacripeieuTeib, HOPMalabHO OTKPBITHIN
4/2 pacripefienuTenb

5/2 pacripefiesiiresib



I 2

NI

[ 13

Ha pucyHke ! H300pakeH:
2/2 pacnipezieiuTeNb

3/2 pacripeieuTeNb, HOpMaabHO 3aKPBIThIN
3/2 pacripeieuTe/ib, HOPMalabHO OTKPBITHIN
4/2 pacripefienuTenb

+5/2 pacripegenurenb

1

|
Sy g

-

Ha pucyHke E u300pakeH:
3/2 pacripesieuTeNb, HOpMaabHO 3aKPBIThIN

4/2 pacripefienuTenb

PecuBep

+ITHeBMO3IeKTpHUecKuii ripeobpa3oBares ([19)

Ha pucyHnke
Oarapes
pecuBep
+6J10K TIOATOTOBKY BO3/yXa
perysTop AasyieHus (pefyKTop)

®

Ha pucyHke . . M300paxeH:
+KOMIIpeccop

pecuBep

6JI0K TIOATOTOBKM BO3/yXa

bunbTp

perysaTop AasieHus (pefyKTop)

! |
— | -
I
Ha pucynke !

+6JI0K TIOATOTOBKY BO3/yXa
perysaTop AasieHus (pefyKTop)
MacJI0pacIbUIATe b
peryampyeMblil Ipoccesib

- U300parkeH:



dobt

Ha pucyHke H300paXKeH:
oOpaTHbIH KiiaraH (ITHeBMOJUO[)

oOpaTHkIM K1araH (MTHEBMOAUOZ) C TIPY>KUHOM
+K/1ariad O6bICTPOro BLIXJIONA

peryampyeMblii Ipoccesib

~
~  ~
Ha pucyHke H300pakeH:

oOpaTHkIH KiiaraH (MTHeBMOJUO[)

oOpaTHkIM KaraH (THEBMOAUOZ) C TIPY>KUHOM
K/lariaH ObICTPOro BLIXJIONA

+perympyeMblil IpoCCe/ib

o

_Q_

Ha pucyHke H300pakeHo:

oOpaTHbI# KaraH (MTHeBMOAMO/) C TIPY>KUHOM

KJIaraH ObICTPOro BhIXJIONA

peryampyeMblid Ipoccesib

+KoMOWHalIYsl THEBMOZMO/Ia U peryIMpyeMoro pocceris

Ha pucyHke O v H300pakeH:

oOpaTHbIi K1arnaH (ITHeBMOZUOZ)

+00paTHbIi K/araH (MMHeBMOZMO/,) C MPY>KUHOM
KJIaraH ObICTPOro BhIXJIONA

peryampyeMblid Ipoccesib

Ha pucyHke C H300pakeH:

+o0paTHbIii K/1arnaH (ITHeBMOZUOZ,)

oOpaTHbI# KarnaH (MTHeBMOAUO/) C TIPY>KUHOM
KJIaraH ObICTPOro BhIXJIONA

peryampyeMblid Ipoccesib

e
Ha pucyHke :II: _;%_ H300pakeHo:

Garapest

+TpaHcdopMarop C ABYMsi OT/ie/IbHBIMU 00MOTKaMu
BBINPSIMUTE/Tb

KOMIIpeccop




_..—."

Ha pucyHke - % H300pakeH:
bunbTp

+perynarop AasyieHus (pefyKTop)
MaHOMeTp

oOpaTHbIi K1anaH (ITHeBMOZUOZ)

B

Ha pucynke ! H300paxkKeH:

KJIaraH ObICTPOro BhIXJIONA

peryampyeMblii Ipoccesib

+LWIMH/IP OJJHOCTOPOHHETO JeHCTBUS

L[WINH/D JBYCTOPOHHErO /1eHCTBUS

LWIMHAD [JBYCTODOHHETO [AeHCTBUSI C pEryMpyeMbiM [JeMI(UPOBaHHEM B KOHEUHBIX
TIOJIO>KEHUSX

L[WIMHAD /JBYCTODOHHETO [AeHCTBUSI C pEryupyeMbiM [JeMI(UPOBaHUEM B KOHEUHBIX
TIOJIO’KEHUSIX C MAaTHUTHBIM KOJIBIIOM (BCTaBKOW) Ha IMOPILIHE

Ha pucynke ! I u300pakeH:

KJIaraH ObICTPOro BhIXJIONA

peryampyeMblid Ipoccesib

L[WIMHAD OJHOCTOPOHHETO JIefCTBUs

+IWIMHID ABYCTOPOHHETO JIeUCTBUS

L[WIMHAD [JBYCTODOHHETO [AeHCTBUSI C pEryupyeMbiM [JeMI(UPOBaHUEM B KOHEUHBIX
TIOJIO>KEHUSX

L[WIMHAD /JBYCTODOHHETO [AeHCTBUSI C pEryMpyeMbiM [JeMI(UPOBaHHMEM B KOHEUHBIX
TIOJIO’KEHUSIX C MAaTHUTHBIM KOJIBIIOM (BCTaBKOW) Ha IMOPILIHE

==

I

Ha pucynke | I u300paxeH:

KJIaraH ObICTPOro BhIXJIONA

peryampyeMblil Ipoccesib

L[WIMHAD OJHOCTOPOHHETO JefCTBUs

L[WINH/D JBYCTOPOHHErO /IeHCTBUS

+IWIMHAD ABYCTOPDOHHETO [AeHCTBUS C PpEeryMpyeMbIM [eMII(pUpOBaHMEM B KOHEUHBIX
TIOJIO>KEHUSX

LWIMHAD [JBYCTODOHHETO [AeHCTBUSI C pEryupyeMbiM [JeMI(UPOBaHMEM B KOHEUHBIX
TIOJIO’KEHUSIX C MAaTHUTHBIM KOJIBIIOM (BCTaBKOW) Ha IMOPILIHE
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Ha pucyHke H300pakeH:
KJIaraH ObICTPOro BhIXJIONA
peryampyeMblii Ipoccesib

L[WIMH/P OJHOCTOPOHHETO JefCTBUs
L[WINH/D JBYCTOPOHHErO 1eHCTBUS

HUW/IMHAPp ABYCTOPOHHEIrO I,ELEI\/JICTBI/ISI C peryjimpyemMbIM I,ELEMI'I(i)I/IpOB[:lHI/IEM B KOHEUHBIX

ITOJIOXKEeHUAX

+LUIUHAD JBYCTOPOHHETO [eWCTBUSI C peryavpyeMbiM JeMr(pUpOBaHMEM B KOHEUHBIX

IMOJI0XKeHHAX C MArHUTHBIM KOJIBLIOM (BCTaBKOﬁ) Ha IopuiHe

B nHeBMaTH4YeCKOH cxeMe HalpaB/ieHHe Nepefjaud CUTHAI0B A0/DKHO U/TH:
+CHU3Y BBEPX

CJIeBa HaIlpaBo

CBepxy BHU3

CITpaBa HajeBo

|
g

=
—

Ha pucynke | H300pa)KEH TPEXNPOBOHBIN JAaTUHK /IeKTPOHHOI'0 THIIA:
+MarHUTHLIN Ha 6a3e repkoHa

WH/TyKTHUBHBIN

€MKOCTHOM

ONTUYeCKui

-
J—

Ha pucynke | H300pa)KEH TPEXNPOBOHBIN JAaTUHK /IeKTPOHHOI'0 THIIA:
MarHUTHLIN Ha 6a3e repkoHa

+WUH/IyKTUBHbIN

€MKOCTHOM

ONTUYeCKui

|
P

L

E

Ha pucynke ! HU300pa)KEH TPEXNPOBOHBIN JAaTUHK /IeKTPOHHOI'0 THIIA:
MarHUTHLIN Ha 6a3e repkoHa

WH/TyKTHUBHBIN

+eMKOCTHOMU

ONTUYeCKui

11



5

|
s
#
|

Ha pucyHnke
MarHUTHLIN Ha 6a3e repkoHa
WH/TyKTHUBHBIN

€MKOCTHOM

+0NTHYeCKUN

NHAYKTUBHBIE JaTYMKH PearupyroT Ha:
+MeTa//InyecKie 00beKThI

v3MeHeHUe 37IeKTPOCTaTUUeCKOro TSt
r3MeHeHMe OCBellleHHOCTU

OnTrueckye JaTYUKH PpearupyroT Ha:
MeTaJI/TnYeCcKre 00BbeKThI

HW3MeHeHMe 3JIeKTPOCTaTUUeCKOro IoJig
+HU3MeHeHHNe OCBEIEHHOCTH

EMKOCTHBIe JaTUMKH PearupyroT Ha:
MeTa/I/INUYeCKre 00bLeKTEI

+13MeHeHUe 37IeKTPOCTaTUUeCKOro TI0JIst
r3MeHeHMe OCBellleHHOCTU

JlelficTBHe ONTHUYECKHUX [JAaTUYMKOB OCHOBAHO Ha
¢oTope3ucTopa B 3aBUCUMOCTH OT:

+SIPKOCTH TIOTABIIIEr0 Ha HUX MyYKa CBeTa
HarpaBJ/IeHUs TIOTaBIIIero Ha HUX CBeTa

HM3MEHEHHUHU COCTOAHUA

OnTHyecKHe JaTYHUKH Yallle BCero UCMo/Ib3yI0T /IS MoCUeTa JeTale:

+Cn0XXHOU (OpPMBI
NpOCTOW (hOPMBI
NPaBUJILHOW FeOMeTpHUYeCcKOn (hOpMBI

EMKoCTHBIe AATYHUKH Yallle BCEro UCIoJib3yrTCHa AJIsA:

+TOYHOI 0 U3MepeHUs OUeHb MaJlbIX [lepeMeLeHUI
M3MepeHHsi OOMBIINX TepeMelLeHUN
roJicueTa Jietaaen

H306pa)KEH TPEXHPOBO,Z[HLIﬁ AATUYHUK 3JIEKTPOHHOI'0 THUIIA:

doToanoaa

HopMa/ibHO OTKpBIThIE 3/2-pacnpeje/iuTe/Id peau3yloT JIOrHUYecKY (QyHKI{HIO:

+«HE»
«N»
«AJIN»

12
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[epron

Knonka [--T

Ha pucyHke :D_:D_ H300pakeHa CxeMa peasiu3aiuy JIoruyeckon (QyHKIuu:
«HE»

+ «»

«JIN»

Ponukossiii [ |

peMar O- E-

1} -

i

—
—

Ha pucyHnke
(pyHkmu:
«HE»
«"»
+«JIN»

n306pa)KeHa xeMad peaIM3anuu JIOTHYEeCKOH

Kuomnka E-

s o

Ha pucyHke :D_ H300paXkeHa CxeMa peasin3aliH JIOTHYeCKOi (PyHKI[UU:
«HE»

«»

+ «JIN»

Ha pucyHke I H300paXkeHO YC/IOBHOe 0003HaUeHue:

+ 3/IeKTPOMAarHuT, YIpPaBJISIOLIUM OTCEUHBIM K/allaHOM

3JIEKTPOMArHUT C 0fHOM OOMOTKOM U pyuHbIM AyOIMpoBaHUEM
3/IeKTPOMarHUTHOE yIpaBJieHUe C BO3BPaTHOM MPYKUHOU

MTUJIOTHOe (HerpsiMoe) 3/IeKTPOMarHMTHOe yripaBJieHHe C pyYHbIM AyOMpoBaHUeEM
ITHEBMO3/1eKTPHUYeCKUi Tpeobpa3oBaTesb

13



] |
Ha pucyHke —— H300pakeHO YC/IOBHOe 0003HAUYeHHe:
3/IeKTPOMAarHuT, YIPaBJ/ISOLIUM OTCEUHBIM K/lallaHOM
+ 3JIEKTPOMAarHuT C 0fHOW 0OMOTKO#
[BYCTOPOHHee 3/IeKTPOMarHUTHOe yIIpaB/ieHue
3JIEKTPOMArHUT C 0fHOM OOMOTKOM U pyuHbIM AyOIMpoBaHUEM
3/IeKTPOMarHUTHOE yIpaBJieHUe C BO3BPaTHOM MPYKUHOU
MUJIOTHOE (HerpsiMoe) 3/IeKTPOMarHuTHOe yripaBJieHHe C PYyYHbIM AyO/1MpoBaHUEM
ITHEBMO3/1eKTPUYeCKHi ipeobpa3oBaTe’ib

L ) ]
Ha pucynke . H300pa)keHO YC/IOBHOe 0003HaUeHue:
3/IeKTPOMAarHuT, YIPaBJ/ISOLIUM OTCEUHBIM K/1allaHOM
3JIEKTPOMAarHuT C OIHOM 0OMOTKOM
+ [BYCTOpOHHee 3/IeKTPOMarHuTHOe yTipaBjleHue
3JIEKTPOMArHUT C 0fHOM OOMOTKOM U pyuHbIM AyOIMpoBaHUEM
3/IeKTPOMarHUTHOE yIpaBJieHUe C BO3BPaTHOM MPYKUHOU
MTUJIOTHOe (HerpsiMoe) 3/IeKTPOMarHMTHOe yripaBJieHHe C pyYHbIM AyO1MpoBaHUEM
ITHEBMO3/1eKTPUYeCKHi ipeobpa3oBaTe/ib

.| > |

Ha pucyske —— u306pa)keHo yCJI0BHOE 0603HAUYEHHE:
3/IeKTPOMAarHuT, YIPaBJ/ISIOLIUM OTCEUHBIM K/1allaHOM

3JIEKTPOMarHuT C OIHOM 0OMOTKOM

[JBYCTOPOHHee 3/IeKTPOMarHUTHOe yIIpaB/ieHue

+ 3JIEKTPOMAarHuT C 0JHON 0OMOTKOW Y pyuHbIM [yOiMpoBaHUEM
3/IeKTPOMarHUTHOE yIpaBJieHUe C BO3BPaTHOM MPYKUHOU

MTUJIOTHOe (HerpsiMoe) 3/IeKTPOMarHuTHOe yripaBJieHHe C pyYHbIM AyO/1MpoBaHUEM
ITHEBMO3/1eKTPUYeCKHi ipeobpa3oBaTe/ib

—
/]

Ha pucyHke ~ H1300pa)keHO yC/IOBHOE 0003HaUeHHe:

3/IeKTPOMAarHuT, YIPaBJ/ISOLIUM OTCEUHBIM K/lallaHOM

3JIEKTPOMarHuT C OIHOM 0OMOTKOM

[JBYCTOPOHHee 3/IeKTPOMarHUTHOe yIIpaB/ieHue

3JIEKTPOMAarHUT C 0fHOM OOMOTKOM U pyuHbIM AyOIMpoBaHuEM

3/IeKTPOMarHUTHOE yIpaBJieHUe C BO3BPaTHOM MPYKUHOU

+TIU/IOTHOE (HerpsiMoe) 3/IeKTPOMarHuTHOe yripaB/ieHWe C pyYHbIM AyO/iMpoBaHreM
ITHEBMO3/1eKTPUYeCKHi ipeobpa3oBaTe/ib

/]

Ha pucyHke H300pakeHO YC/IOBHOe 0003HAUeHHe 1eMeHTa:
3/IeKTPOMAarHuT, YIPaBJ/ISIOLIUM OTCEUHBIM K/lallaHOM

3JIEKTPOMarHuT C OIHOM 0OMOTKOM

[JBYCTOPOHHee 3/IeKTPOMarHUTHOe yIIpaB/ieHue

3JIEKTPOMArHUT C 0fHOM OOMOTKOM U pyuHbIM AyOIMpoBaHUEM

+ 3/1eKTPOMarHUTHOE yIpaBJieHUe C BO3BPAaTHOM MPY>KUHOU

MTUJIOTHOe (HerpsiMoe) 3/IeKTPOMarHMTHOe yripaBJieHHe C pyYHbIM Ay0/1MpoBaHUEM
ITHEBMO3/1eKTPUYeCKHi peobpa3oBaTe/ib
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Ha pucyHnke

|
> M

H306pa)KEHO yC/10BHOE o0o3HaueHue:

3/IeKTPOMAarHuT, YIPaBJ/ISIOLIUM OTCEUHBIM K/1allaHOM

3JIEKTPOMarHuT C OIHOM 0OMOTKOM

[JBYCTOPOHHee 3/IeKTPOMarHUTHOe yIIpaB/ieHue

3/IEKTPOMArHUT C 0fHOM OOMOTKOM U pyuHbIM AyOIMpoBaHUEM
3/IeKTPOMarHUTHOE yIpaBJieHUe C BO3BPaTHOM MPYKUHOU

MTUJIOTHOe (HerpsiMoe) 3/IeKTPOMarHMTHOe yripaBJieHHe C pyYHbIM AyO1MpoBaHUeEM
+ ITHeBMO3JIeKTpUUeCcKUii Tpeobpa3oBaresib

Tabmuua 3 — KpuTtepuu orjeHKM chopMHUPOBAHHOCTHA KOMIIETEeHLUH

Kpurepuu orjeHrBaHUsi CPOPMUPOBAHHOCTH KOMITeTEHLIUU
Koj 1 HauMeHOBaHMe UHMKaTOpa
(4acTv KOMIeTeHL1MH)
JIOCTH)KEeHUsT KOMITeTeHLIUH
COOTBETCTBYET OLIEHKe «3auTeHO»
(4acTv KOMIeTeHL1H) o
50-100% oT MakCcuMasbHOro Oasnia
N O-2nkoc-2 Haxoaut u CTyaeHT NpUHUMaeT aKTUBHOe y4acTUe B XO/ie IPOBejeHusI
aHanM3upyeT UHPOPMALIUIO ISt MpaKTUUeCKUX 3aHSITUH, TTPAaBU/IbHO OTBeuaeT Ha
pelleHus TTIOCTaBJIeHHOW 3aiauu TOCTaB/IeHHbIE BOTIPOCHI, 3HAeT 3/IeKTPOITHeBMaTUUeCKUe
N-3nkoc-2 crionb3yet Cpe/iCTBa aBTOMaTUKU, YCTPOMCTBO OCHOBHBIX 3/IEMEHTOB
COBpPeMeHHbIe MeTO/[bl MOHTa’Xa, 3/IeKTPOITHEBMOABTOMATHKH, CIIOCOOBLI TIOMCKa U aHau3a
Ha/laZIki MalllvH ¥ yCTaHOBOK, MH(OpMaLWU JJ1s pellieHrs I0CTaB/IeHHOM 3aJjauu, TOTOB
TIO/IIEP>KaHUST PEXXUMOB pabOThI HCII0/Tb30BaTh COBpeMEeHHbIe MeTO/Ibl MOHTa)Ka, Ha/laJK1
3J1IeKTPUPULIMPOBAHHBIX U MalllMH ¥ YCTAaHOBOK, TIO/IIeEP>KaHUsI PEXKUMOB pabOThI
aBTOMAaTHU3UPOBAHHBIX 3J1IeKTPUPULMPOBAaHHBIX U aBTOMAaTU3UPOBAHHbBIX
TeXHOJIOTMUeCKUX MPOLeCCOB TeXHOJIOTMUeCKUX MPOLeCCOB

Pa3pa60TKa CHUCTEM 3J/IEKTPOITHEBMOABTOMATUKHU

Bomnpockl Aisi cobecejoBaHMsN:
Kakoi1 MeTo/, ropasfjo npaBU/IbHee KCII0J/Ib30BaTh, €C/IM CUCTeMa YIIpaB/IeHUs IPOEKTHUPYeTCs
JJIs1 MacCOBOT'O TIPOM3BO/ICTBA?
Urto [Jo/DKHAa BKI/IHOUATh OCHOBHAsi KOHCTPYKTOPCKasi [JOKyMeHTalysl IIPpOeKTHPOBaHUs
MTHEeBMAaTHUYeCKOW CHCTeMbI?
UTto MOXeT BK/IHOYaTh [OIOJHUTe/bHAas KOHCTPYKTOPCKAas JOKyMeHTallUsl IIPOeKTUPOBaHUS
MTHEeBMAaTHUYeCKOW CHCTeMbI?
O yeM [JaeT rpeZcTaB/eHHe OI0K-CXeMa IielH yIpaBieHus ?
Kak ycioBHO nozjpa3sziensitoT HyHKIMK CUCTeMbI ITPU pa3paboTKe ee CXeMbI?
CKOJbKO 3TarnoB BKJIFOUaeT pa3paboTka IpoeKTa CUCTeMBbI?
Yro pa3pabaTbiBaeTcsi Ha IePBOM JTarie MpoeKTa CUCTeMbI?
Yro pa3pabaTbiBaeTcsi Ha BTOPOM 3Tarle IPOeKTUPOBAHUS CUCTeMbI?
YT0 1M03BOJISIET OCYILeCTBUTD PEry/IsIPHOE U TIaTe/lbHOe 00CTy>KUBaHHE CHCTEMBI?

. I3 cKO/IbKUX YacTel COCTOUT Auarpamma 3/1eKTpPUUeCcKUX COeJMHEHU?

. B Kakom nopsiike HyMepyrOTCsl KJIeMMbl Ha IPUHLIMIIAAIBHOW CXeMe?

. UTo siBnsieTcs 0CHOBOM //1s1 TOArOTOBKU MarpamMMbl 31eKTPUYECKUX COeIMHeHNI?
. [Tepeuncmre 3Tarbl pa3paboOTKK AUarpaMMbl 3/IEKTPUUECKUX COeJMHEHHA.
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KomnbroTepHoe TectupoBanue (TCKk)

Bbibepume HecKobKO npasuibHbIX 8APUAHMO8 OMEema u Haxcmume KHOnKy «/lasee»
YKaxuTe 3Tanbl pa3padoTKH JUarpaMMbl 31eKTPHYECKUX COeJUHEHUMH:
+HaHeceHue K1eMM U UX HyMepaLys Ha MpUHLUIMaabHOM cxeme (50%)
+CocraBneHue Tabuibl HazHaueHuii (50%)
Hywmeparus Komogok

JuarpamMma 3/IeKTPHUeCKHX COeJHHEHH COCTOUT H3:
+IIpuHuunuanbHol cxembl (50%)

+Tabsuiel HazHaueHuit (50%)

Kosogok kinemm

IIpu pa3padoTKe cxeMbl CHCTEMBI e (YHKIIMH YCI0BHO MO/pa3/Ae/sioT Ha:
+06paboTKy curHamna (33%)

+BbIJlauy curHana (33%)

+ucronHeHrue KoMaH b1 (33%)

co3gaHue 0JI0K-CXemM

Ha BTOpOM 3Tane NpoeKTUPOBaHUA NMPOEKTa Be/|eTCA:

+pa3paboTKa MHeBMaTHUUeCKOW CUCTeMbl, BK/IIOUasi OrpejiesieHle MapamMeTpoB U BbIOOD amrmaparypsl
(16%)

+pa3paboTtka gokymeHTamu (16%)

+yTOUHEHHe JOTOTHUTE/IBbHBIX TpeboBaHuii K cucteMe (16%)

+cocTaB/ieHue TijlaHa peaiv3aluu npoekra (16%)

+CocCTaB/ieHye TIepeyHsi 3/IeMeHTOB U cierudukarmm (16%)

+TIpoBe/ieHre pacyeToB CTOUMOCTH (16%)

Ha nepBoM 3Tamne npoekTa pa3pabdarbiBaercs...

+3CKU3HBIN NIPOEKT cucTembl (33%)

+BBIOMPAIOTCSI OCHOBHBIE KOMITOHEHTBI CHCTEMbI M ICTOUHUKH SHeprocHabxeHus (33%)
+anbTepHaTUBHBIE peleHus (33%)

JonosiHUTe/TbHAsE KOHCTPYKTOPCKasi /[OKYMEHTAI[UA MNPOEKTHPOBAHHUSA ITHeBMaTHYeCKOH
CHUCTeMbI MOXXeT BK/TI0UYATh:

+crielpuKaLs WK TepeyeHb 3j1eMeHTOB cucTeMbl (33%)

+uHbOopMalys 1o 00C/Ty>KUBaHUIO CUCTEMBI U TIOMCKY HercripaBHocTel (33%)

+CIMUCOK 3aracHbIX WK W3HallMBatoLuxcs yactet (33%)

CXeMy TIPOXOXK/IeHHsI CUTHasIa

OcHOBHasi KOHCTPYKTOPCKasi JAOKyMeHTalMsi NPOeKTHPOBAHUSA TMHEBMAaTHYeCKOH CHCTeMbI
AO/DKHA BK/IH0YATh:

+auarpaMmy ''mepemeltieHue-1ar" wid guarpammy (20%)

+"mepemeltieHue-spemsi” (20%)

+MpUHLUMNHAA/IBHYI0 cxeMy (20%)

+ommcanue paboThbl cucTembl (20%)

+TexXHUYeCKHe JJaHHbIe Ha BCe 37ieMeHThI cucTeMbl (20%)

6/10K-cxeMy
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Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Hadcmume KHoOnky «/lanee»
Ecnu cucrema ynpas/ieHHsl TIPOEKTUPYETCS Ui eJHHUYHOr0 00beKTa ynpaB/IeHUs WIH /1A
HeOOJ/IBIION CepuH, TO TOpa3/i0 NMpPaBU/IbHee HCIO/Ib30BaTh METO/:
+710rMYeCcKoro NpoeKTUPOBaHKS
WHTYUTUBHOTO NTPOEKTHUPOBAHUS
C MaKCUMaJ/IbHbIM TIPUBJIEUeHUEM UHTE/IEKTYaTbHOTO MOTeHLHa/la BHICOKOKBATM(DUIIMPOBaHHBIX
CreLMaaicToB

+24V ] ] Y
Bk S1 [—-\ K1 le\'

Kl q] L1
Ha pucyHnke oV ‘

+peJie ¢ 6/I0K-KOHTAaKTOM
pesie C 6JIOK-KOHTAaKTOM W [JOMUHHUDYIOIIUM BK/IIOUEHHEM
WH/IMKAaTOpa COCTOSTHUSI C G/I0KOM NepeK/TIFoueHUs

n306pa)KeHa cxema:

+24V 1 .
Bxr S1 [\ Kl KIv

Kl |:‘:| L1
Ha pucynke 0V ‘

peJsie ¢ 6/I0K-KOHTaKTOM
+pesie c 6JIOK-KOHTAaKTOM U JJOMUHUDYIOIIMM BK/TIOUEHHEM
WH/IMKAaTOpa COCTOSTHUSI C G/I0KOM NepeKTIFoueHHUs

n306pa)KeHa cxema:

1 2
+24V

3

5 7

Kl []
B S2 [r BROSY L2

ov

Ha pucyHnke
peJsie ¢ 6/I0K-KOHTaKTOM

pesie c 6JIOK-KOHTAaKTOM W [JOMUHHUDYIOIIUM BK/IFOUeHHeM
+UH/IMKaTopa COCTOSIHUS C OJIOKOM IepeK/IroueHust

n306pa)KeHa cxema:
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1.0

1.01 {)‘ {)‘( 1.02 *24\21 Y T o T

1.1 4 |2

Y1 EZT\ EY2 Y1 $ Y2 *

oo
0.1 : j :
Q-

Ha pucynke H300Pa)KEHbI CXEMbI:
+ YIipaBJ/IeHUA IBM)KEHHUEM LITOKa LHUWIMH/PA ABYCTOPOHHET O I,ELEI‘/JICTBI/ISI C UCITOJ/Ib30BaHHUEM
OrCcTabUIBHOrO 5/2 THEBMOPACIIPeIe/IUTe s
pesie c 6JIOK-KOHTAaKTOM W [JOMUHHUDYIOIIUM BK/IFOUeHHeM
yIipaBJ/ieHUA HAJIMHAPOM ABYCTODOHHET'O I,ELEI‘/JICTBI/ISI C OCTaHOBKOﬁ B KOHEUHBLIX ITOJIOXKEeHUWAX IIITOKA 1
ero 6LICTPLIM BO3BpPAaTOM
O/IHOBPEMEHHOT'0 YIIpaB/IeHUs 10 MOJI0XKEeHUIO U TI0 aB/IeHUI0 LIUIMH/APa IBOMHOTO AeUCTBUS

Ha pucyHKe H300pa)keHbI CXeMbl:
1.0 | B2

1
B1 ] 2uv—rp | |
%_q @ s1[ B2 \ Kl \ K2
s i

1.1 4 |2

'“iF T\ /'r %i*f: K1 > BI‘!"E:|$'='3E3'$
5?%'&"3 s K2

yTipaB/ieHus IBW)KeHUEM LITOKa LWIMH/pPA ABYCTOPOHHEr0 JIeMCTBUS C UCII0/Ib30BaHUEM
6rcTabubHOrO 5/2 THEBMOpACIIpe/|e/IuTest

pesie c 6JI0K-KOHTAaKTOM W [JOMUHUDYIOIIUM BK/IFOUeHHeM

+yTipaB/ieHus1 LAIMH/POM JIBYCTOPOHHETO eHCTBUSI C 0CTAaHOBKOM B KOHEUHbIX TIOJIOXKEHHSIX IITOKa U
ero ObICTPLIM BO3BPATOM

OJJHOBPEMEHHOT0 YIIpaBJ/IeHHs 10 TI0JI0XKEeHHIO U TI0 [JaBIeHUI0 LIWIMH/PA JBOMHOTO el CTBUS

Ha pucyHke H300pakeHbI CXeMBbI:

- . i

& g 04V
530054 I I

AN

1.0

1.01 S X 1.02 i} $ YEE]'*

Kil__] K2 |

o]

0w

-
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YIipaBJ/iIeHUA IBW)KE€HHWEM LITOKA HUIMH/Pa ABYCTOPOHHET O I,ELEI\/JICTBI/ISI C KCI10J/Ib30BAHHEM

OrcTabunbHOro 5/2 HeBMopacrpe/enuTes
pesie c 6JI0K-KOHTAaKTOM W [JOMUHHUDYIOIIUM BK/IFOUeHHeM

yIipaBJ/ieHUA HAJIMHAPOM ABYCTODOHHET'O I,ELEI\/JICTBI/IH C OCTAHOBKOM B KOHEUHLIX IT0JIOYKEHHSX IIITOKA U

ero 6BICTPLIM BO3BPAaTOM

+0ZJHOBPEMEHHOT0 yTpaBJ/ieHHs 110 TI0JI0XKEHHIO U T10 [IaB/IeHUI0 LWJIMHAPA ABOMHOIO JeMCTBUS

EcH  0JHOBpEMEHHO  HaXarb M YJAepXKUBarTh
+24V I .
Brr.s1 [\ KI K1

S2 [/ Bexr. ;

K1 E]ZI L1
0V 4

TO peJie Oy/JeT oCcTaBaThCs:
+BK/IIOYEHHBIM
BBIK/IFOUeHHbIM
HeWTpaTbHbIM

o0e

KHOIIKH

JlnsA npeKpaieHusi MPOoX0)XKAeHHs TOKA, MUTalIero ooMorky peie K1,

24V 1 .
Bxr.S1 [-\ Kl K1~

S2 [" Brixi.

1
I
1
I
|
I
'
I
!

K1 E]ZI L1
0V 4

HY)XHO Ha)KaTbh Ha KHOIIKY:
K1
+S2

BJI0K-cxeMa 1en¥ yrpasJ/ieHUs iaeT MpeAcTaB/ieHHe 0:
+TI0CJ1eI0BaTeIbHOCTH TTPOXO’KAEHHUS CUTHA/Ia
paboTe crCTeMBI

Pa3paboTKa mpoeKTa BK/IIOYaeT:
OJIVIH 3Tar

+71Ba 3Tamna

TpU U OoJiee 3TaroB

JuarpaMmMa 3/1IeKTPHUeCKHX COeJUHEeHUH COCTOUT M3:
OpHoli yactu

+/IByx yacrtei

Tpex u 6osee

KeMMbI Ha NPUHIIUNTHA/IBHON cXeMe HYMepYITCS B Ops/Ke:
+BO3pacTaHus

yObIBaHUS

TIPOM3BOJILHO
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OcCHOBOM /151 NO/JrOTOBKHU AUArpaMMbl 3/IeKTPUYECKHX COeJUHEHNU AB/ISIeTCS:
Tabnuia Ha3HaUeHUH

Hywmeparus Komogok

+3neKTpryUecKasi MpUHIUIKAIbHAs cXxeMa 0e3 HaHeCeHUs1 Ha Hell MeCT MOAK/TIOUeHHsT
OneKTpuyeckasi MPUHLUIUA/IbHAs CXeMa C HaHeCeHWeM Ha Hell MeCT MOJK/TFoueHus

Tabnuua 4 — Kputepuu o1jeHKM chOpMHUPOBAHHOCTYA KOMIIETEeHLUH

Kpurepuu orjeHrBaHUsI CPOPMUPOBAHHOCTH KOMITeTEHLIUU
Kopx v HauMeHOBaHWe UHAUKATOpa
(4acTv KOMIeTeHL1H)
JOCTHKeHUs1 KOMITeTeHLIUU
COOTBETCTBYET OLIeHKe «3aUTeHO»
(4acTv KOMIeTeHL1H) o
50-100% oT MakCUMasbHOTO basiia
N-2nkoc-» Haxogut v ananusupyeT | CTyAeHT NPpUHHMMAaeT aKTUBHOE yJyacTHe B XO/e TIPOBeJeHUs
MH(OpPMaLUIO /151 pelleHUst MpaKTUUeCKUX 3aHSITHUH, TIPaBU/IbHO OTBeUaeT Ha
TOCTaB/IEHHOM 3aJjauut TOCTaBJ/IeHHBIE BOIIPOCKI, 3HaeT MeTO/bl Pa3paboTKKU cUCcTeM
N O-3nkoc-2 Yicions3yer yIipaBJjieHus1, BBOJa B SKCIUIyaTaL[h0 CUCTEeM
COBpeMeHHbIe MeTObl MOHTAaXa, 3JIeKTPOITHEBMOABTOMAaTUKU U TTIOMCKA UX HEMCIIPaBHOCTEM,
Ha/laJKU MalllH U YCTaHOBOK, CTI0CcOObI TIOMCKA U aHa/M3a UH(OPMaLUK 1Sl pelieHus
TIO/IIEP>KaHHUST PEXXUMOB pabOThI MOCTaB/IEHHOM 3aJjauM, TOTOB UCM0JIb30BaTh COBPEMEHHbIe
3J1IeKTPUPULIMPOBAHHBIX U MeTO/Ibl MOHTa’Ka, Ha/laIKU MalllH U YCTAaHOBOK,
aBTOMAaTH3UPOBaHHbIX TO/IIEP>KAaHUST PEXXMUMOB pabOThI 3/1eKTPHUMHUI[UPOBAHHBIX U
TeXHOJIOTUYECKUX TIPOLIECCOB aBTOMAaTU3MPOBAHHBIX TeXHOJIOTMUeCKHUX MPOLIeCCOB

2 OINIPEJEJ/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOHN ATTECTAIINA

<DopMa HpOME)KyTO‘—IHOI‘/JI dTTeCTallvy 110 AUCLHUIIJIMHE 3auem.

OLEHOYHBIE MATEPHAJIBI 1 CPEACTBA JI [TPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHLIVN

ITKoc-2. Cmnoco0eH OCyIecTB/IATh IUVIAHUPOBAHHE W KOHTPO/Ib [eATEe/IbHOCTH TI0
TeXHHUYECKOMY 00C/Ty)KHBAHUI0 M PEMOHTY 000py/J0BaHUA MOJACTAHI[UN Y/IEKTPUUECKHX CETeMH.

3a,E[aHI/IH 3dKPbITOro TUIld

BbiGepume o0uH npaeus/ibHbIli ApUAHM omeema
+24V T +
Brr S1 [\ KI\ Kl

Kl |:‘:| L1
1. Ha pucyHke oV ‘

+peJie ¢ 6/I0K-KOHTAaKTOM
pesie C 6JIOK-KOHTAaKTOM W [JOMUHHUDYIOIIUM BK/IIOUEHHEM
WH/IMKAaTOpa COCTOSTHUSI C G/I0KOM NepeK/TFoueHHUs

n306pa)KeHa cxema:
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Oarapes

pecuBep

+6J10K TIOATOTOBKY BO3/yXa
peryJsiiTop AaByeHus (pefyKTop)

3a,ua1ma OTKPbITOr'0o THUIIA

Jatime pa3zeepHymbliii omeem Ha 60npoc

1. Kakue THIIBI 3JIEKTPOMMHEBMATHYECKHUX CUCTEM Cyl.l[ECTBleT?

HPGGUﬂbellj omeem:. CylieCTBYeT HECKOJIBKO THUIIOB 3JIEKTPOITHEBMATUUECKUX CUCTEM, BK/IHOUAA
CUCTEMBI C TIpAMBIM YIIpaB/IEHWEM, CHUCTEMBI C YyIIpaB/JIEHHWEM I10 O6paTHOﬁ CBA3M M CHUCTEMBbI C
KOM6I/IHI/IPOBaHHLIM yIlipaBJ/IEHHUEM.

2. Uto Jo/DKHA BK/IOUATh OCHOBHAs KOHCTPYKTOPCKAasi AOKyYMEHTALUsl MPOEeKTHPOBaHUS
NMHEeBMaTHUYeCKOM CUCTeMBbI?

ITpasunbHbili omeem: 1. TexHuueckre TpeOoBaHWsS K cucTeMe. 2. DYHKI[MOHATbHBIE CXEMbI
cuctembl. 3. CxXeMbl THpaBIMUeCKUe, TTHEBMAaTUUeCKUe U 3yeKTpuueckue. 4. COOPOUHBbIE UEPTEXU
y3710B 1 6/10K0B. 5. Crie[juUKaL1io Ha KOMITIEKTYOILHe U3/e/Hsl.

3. Uro mo3BO/IsieT OCYIIeCTBHUTH pery/jsipHoOe M TIATe/JbHOEe 00C/Ty)XMBaHHE CHCTeM
3/1eKTPONHEeBMOABTOMATHKHU?

IIpasunbHbili omeem: perysspHOe W TIIaTeJbHOe OO0C/Ty)KMBaHHE 3JIeKTPOITHEBMAaTHUECKUX
CHUCTEM T03BOJIsIeT 00eCreunTh UX CTabuIbHYI0 paboTy 1 TpeIoTBpalaTh BO3MOKHBIE MTOJIOMKH.

4. YTo TaKoe MarHUTHbIE JaTYUKH U /ISl Yero uX UCHo/Ib3yT?

IIpasunbHblli omeem. MarHWTHBIN JaTYMK - 3TO YCTPOMCTBO, IpeoOpa3yrolijee MarHUTHOE TIOJTe B
3/IeKTPUUECKUN CUTHa/. MarHuTHble JaTYMKWA PearupyroT Ha W3MeHeHHe MarHUTHOTO TIOJs BOKPYT
HUX. OHM MOTYT MCII0/Ib30BaThCS /i OOHApY)KeHHs] Ha/TMUUsI MAarHUTHOTO OOBeKTa, U3MEPEHUs ero
MECTOII0/I0XKEeHHS U OTIpe/ie/IeHHsT ero HalrlpaB/IeHUs! IBH>KEHMS.

5. UTo Takoe 3/1eKTPONHEBMOABTOMaTHYeCKHe CHCTeMbI U /I/If Uero OHU MCIO0/Ib3yHTCA?

IIpasunbHbIli omeem: 3yeKTponHeBMoaBTOMaTHueckue cuctembl (IITAC) npezacTaBisioT coboit
CUCTeMbl aBTOMAaTH3al[iy B TMPOMBIIIEHHOCTH, OCHOBaHHbIE Ha WCIO/b30BAaHUU 3JIEKTPUUECKOT0 U
MHeBMaTUUYeCKoro oO0OpyAoBaHUSI A/ yIpaB/ieHUs] W KOHTPOJIS pa3/uyHbIMU Tipoijeccamu. OHuU
WCIIOMB3YIOTCS [I/Is1 aBTOMATUUeCKOrO YIpaB/ieHWsl pa3/IMUHbIMU YCTPOWCTBaMH, Harpumep, /s
TepeK/IIoueHusl K/IaraHoB, A03UPOBaHUS U TepeMellleHrs] MaTepraioB, COOPKU TIPOAYKLIMUA U APYTUX
orepaLuyi.

6. [lna uero HCHOAb3yeTCA JMHEHHO-NOBOPOTHBIM 3/1eKTPONHEBMOAaBTOMATHUeCKHUH
npuBoj?

IIpasunbHblli omeem: JIMHEMHO-TIOBOPOTHBIN  3/IeKTpOMHeBMaThueckuid  mipuBog — (JIITI)
UCII0/Ib3yeTcsl [/ NpeoOpa3oBaHusl BO3JYIIHOTO WM 3/1eKTPUUECKOr0 CUrHajda B JIMHeHHOe W/Win
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IMOBOPOTHOE OBW)XEHHUE. OH uacTo TMPpUMEHAETCA B dBTOMATU3WMPOBAHHBIX CUCTE€MdX YIIpaBJ/JIEHUA OJIA
MO3WMIUOHWPOBAHHWA U KOHTPOJIA Pa3/IMYHBIX YCTpOﬁCTB 1N MeXdHHU3MOB.

OkoHuaTe/bHbIE pe3yabTaThl 00y4yeHUs ((pOpMHpOBaHHS KOMIIETEHLIMH) —OMpeessiFoTCs
TIOCPeACTBOM TiepeBoZia 0asuyioB, HaOpaHHBIX CTYJEHTOM B TIPOLECCE OCBOEHWS AWUCLUIUIMHBI, B
OLleHKH: 0a30BbIi ypoBeHb C(POPMUPOBAHHOCTH KOMIIETEHLMM CUMTAeTCsl [JOCTUTHYTBIM, ec/u

pe3y/ibTaT 00yueHHUsi COOTBETCTBYeT OlleHKe «3auTeHo» (50-100 peHTHUHrOBBIX OasIIoB).

4 TIOPSIOK ITPOBEJEHUSA IIOBTOPHOI
IMPOMEXYTOUYHOHN ATTECTAIIUU

<DopMa HpOME)KyTO‘—IHOﬁ dTTeCTallvy 110 JUCLHUIIMHE 3auem.

(DOH,E[ OLIEHOYHBIX CpeACTB [AJjid TIIpOBeeHHs HOBTOpHOf/JI HpOME)KyTO‘—IHOﬁ daTTeCTalyu
q)OpMI/IPyETCH M3 UMCjid OLI€HOYHLIX CPpeACTB I1I0 TeEMdM, KOTOPbIE€ HE OCBOEHBI CTYJ€EHTOM.

IIpumeuaHue:

MononmHuTeTbHbIE KOHTPOJIbHBIE UCTIBITAHUS TIPOBOJSTCS /ISl CTYAEHTOB, HabpaBIIuX MeHee 50
0a/10B (B cooTBeTCTBUM C «I10I0’KEHHEM O MOAY/TbHO-PEUTHHIOBOM CHICTEME).

Tabmua 5 — KpuTepuu orjeHKM chopMHUPOBaHHOCTYA KOMIIETEeHLUM

Koj 1 HauMeHOBaHMe UHIMKaTOpa
JIOCTVDKeHUs] KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
(yacTM KOMIETeHLIUH)

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakCuMasbHOro basnia

N O-2nkoc-2 Haxoaut u aHanusupyer
VMH(pOpMaLMIO [/151 pelleHus
TOCTaB/eHHON 3a/iaun
N 1-3rikoc-2 VIcTiONb3yeT COBpeMeHHbIe
MeTO/bl MOHTa)ka, Ha/laIKU MallllH U
YCTaHOBOK, TIO/iZlep>KaHusi peXXKUMOB
paboThl /1eKTPUGUIIMPOBAHHBIX U
aBTOMAaTHU3UPOBAHHBIX
TeXHOJIOTMYeCKUX ITPOL[eCCOB

CTyzeHT NpaBU/IbHO OTBEYAeT Ha IMOCTaBJIeHHbIE BOIIPOCHI,
3HaeT OCHOBHbIE 3/IeKTPOITHeBMaTHUeCKHe Cpe/iCTBa
aBTOMAaTHKH U CrIoCco0bl, criocoObl pa3paboTKu cucTeM
3/IeKTPOITHEBMOABTOMATHKH, CIIOCOOEH MPOBOJUTE MOMCK
Y aHa/M3 UHQOPMALIWK 1151 PellieHUst TIOCTaB/IeHHOH
3alauu, TOTOB UCITO/Ib30BaTh COBPEMEHHbIE METO/[bI
MOHTa’Ka, Ha/laIKi MalllMH W YCTaHOBOK, TIO/JIeP>KaHHsI
PEeXXMMOB pabOThI 3/IEKTPUPULIUPOBAHHBIX U
AaBTOMATH3HUPOBAHHBIX TEXHOJIOTUUECKHMX MPOL[ECCOB
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