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1. Ilnanupyembie pe3yabTaTbl 00y4eHHs M0 AUCHUIIHHE,

COOTHEeCeHHbIe ¢ MJIAHUPYeMbIMH pe3yabTaTamu ocsoenuss OITOII
1.1. Ieap u 320294 AUCUMILIHHBI

bakanaBp no HampasneHHIO oAroToBkH 35.03.06 ArponHskeHepus: JODKEH OBITh MOATOTOBJIEH K
peLeHnro 3a1a4d npodecCHOHaNbHON NeATENbHOCTH CIEAYIOIUX THUIIOB: MPOEKTHON, MPOU3BOICTBEHHO-
TEXHOJIOTMYECKOM.

Henp nuctuminHbl — OPMHPOBAHUE Y CTYAEHTOB CUCTEMY NPO(ECCHOHANBHBIX 3HAHUH, YMEHUH
U HaBBIKOB U TIPUHSTHS B3BEIIEHHBIX W APryMEHTHPOBAHHBIX NPOEKTHBIX pELICHUH, pa3padoTku
MPOEKTHOH TOKYMEHTALUH, padOThI C HEH.

3anauy AUCLMILINHBL:

— H3y4YeHHE OMbITA MPOEKTUPOBAHUS 3aPyOEIKHBIX H OTEUECTBEHHBIX IMPOCKTHBIX OPraHU3aLn,

— OCBOCHHME OCHOBHBIX TEOpPHI, METONOB pacueTa M METOAOJOTMH IPOEKTUPOBAHUS CXEM
3JIEKTPOYCTAHOBOK MOTpedHTENeH;

— OBJAACHUEC KITACCUYCCKUMU METOAAMU MPOCKTUPOBAHUSA BHYTPEHHUX SJICKTPOIIPOBOAOK.



1.2. KomneTeHUUH 1 HHAUKATOPBI HX AO0CTH:KEHUI

ITIKP-8. CriocobeH y4acTBOBaTh B MPOEKTUPOBAHUU CHUCTEM 3JCKTPUPHKALNY M aBTOMATU3ALUU

TEXHOJIOTHYECKUX MPOLIECCOB U OOBEKTOB HHPPACTPYKTYPHI CEINbCKOXO3HCTBEHHBIX MPENTPUATHIH

Kox u nHaumeHoBanue ®opmupyembie 3YH
HHIHKATOpA
JMOCTHIKEHHUS 3HAHMA yMeHus1 HABBIKH
KOMIETeHIHH Obyuaromuiicst noypkeH | OOy4varomuiics nojokeH | OOy4aromuiics TOKeH
3HaTh yMEThb BJIAZICTh HABBIKAMHU
HJI-1.11IK-8 0 300T€XHUYECKHX, MPOBOJNUTH pacueTa u BbIOOpa
Y4acTByer B arpoOTEeXHUYECKUX U CPaBHUTENIbHYIO HEoOXOmUMOro
MPOEKTHPOBAHUH CUCTEM | CAHUTAPHBIX Tpe- SHEPreTUYECKYIO U o0opynoBaHus
snekTpudukauuyd 1 | OOBaHUAX K MMPOU3- TEXHHUKO- (b1.B.05-H.1)
aBTOMAaTH3aLNU BOJICTBY CEJIbCKOXO- SKOHOMHYECKYIO OLICHKU
TEXHOJIOTHYECKUX 351ICTBEHHON MPOAYKLUH | IPOEKTHBIX PEIIEHUN
nporneccoB u 00bekToB |(b1.B.05-3.1) (b1.B.05-Y.1)
HH(bpaCTpvy KTYpbI O MYTSIX HHEPrOPeCcypco-
CeNLCKOXOSAHCTBEHHBIX | (6o cora g
TPCAPHATIH NIPOM3BOACTBE
(b1.B.05-3.2)
00 0coOeHHOCTSIX BBIMOJIHATD pacyeT u NPUMEHEHUS
TEXHOJIOTHYECKUX BBIOOp TOKOIPOBOASIIIUX | IPOTPECCUBHBIX
MPOIIECCOB B 3JIEMEHTOB BHYTPEHHUX | TEXHOJIOTUH
JKHBOTHOBOJICTBE, 3JIEKTPOIPOBOIOK NPOM3BOACTBA U
NITULIEBOACTBE, 3JIEKTPOYCTAHOBOK nepepadboTKu
PaCcTEHHEBOJCTBE U (b1.B.05-Y.2) MPONYKLHU
nepepadboTKe IPORYKIMH [ (o0 e rastTs BHIGOD PacTEeHHEBONCTBA,
CEJIbCKOTO XO3HCTBA Ty CKORAIITHON JKHBOTHOBOZICTBA U
(b1.B.05-3.3) anmaparypel MITULIEBOICTBA
(51.B.05-Y3) (b1.B.05-H.2)
O COBPEMEHHBIX MeToAax | 0QOpPMIIATh MPOEKTHBIE | IPUMEHEHUSI IPUEMOB
MPOEKTHPOBAHUS U O peLeHus B pa3paboOTKH MIaHOB
BBIITy CKAEMOM COOTBETCTBHUH C KOMILIEKCHOH
00OpPYyIOBaHUU CUCTEM | COBPEMEHHBIMU ANEKTPUPHUKALNN 1
anekTpuduKanmu 1 TpeOOBaHUSMYU HAYKH U | aBTOMATHU3ALIUU
aBTOMAaTH3aLNU TEXHUKU oobektoB AIIK
norpedurenei (b1.B.05-Y4) (b1.B.05-H.3)
3JIEKTPUIECKON SHEPTUHU
(b1.B.05-3.4)

2. MecTto aucuumiugsl B cTpykrype OITOII

I[I/ICLII/IH.]'II/IHa ((HpOeKTI/IpOBaHI/Ie CHUCTEM BHGKTpI/I(I)I/IKaLII/II/I» OTHOCHUTCA K AUCLHUIUIMHAM 4YaCTH

(bopMupyeMoii yuaCTHUKAMU 00Pa30BaTEIbHBIX OTHOIICHHI.

3. O0bém AuCHUNIMHBI U BUABI Y4eOHOH padoThI
Ob6vem nucturuMHbl cocTaisiet 4 3adernbie equHuiel (3ET), 144 akamemudeckux yaca (nanee

4acoB). JUCIUTUINHA U3YYaeTCsl B 7 CEMEeCTpe.



3.1. Pacnpenesienne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThl

Bupa yue6Hoii paboTnI nan
KonTakTHas padora (Bcero), B TOM 4ucJjie 64
— Jlexyuu (/lex) 28
— Ilpaxmuyeckue 3ansmus (Ilp) 28
CamocTositenbHas pabora crynenTos (CP), B Tom unciie 61
— Camocmosmensnoe uzyuenue OmoenibHuIx mem i 6ONPOCos 8
— Buvmonnenue Kypcoeo2o npoekma 53
KonTpoab 27
HTroro 144
3.2. PacnpenesieHue y4eOHOro BpeMeHH MO pa3aeiaMm H TeMam
TpynoemkocTb
B TOM YHCJIe
Tema HaumeHnoBaHue pa3saesa U TeMbl Bceero
4ACOB KOHTaKTHasi CP Konr-
Jlek | Jlao Ip poJb
1 2 3 4 5 6 7 8
Pazoen 1. Obwgue eonpocer npoexmuposanis
1.1 |Bsenenue 2 2 - - - X
1.2 | OcHOBHbIE NMONOXKEHHUS B IPOEKTUPOBAHNUN 4 - 4 — X
1.3 | TexHH4eCKOE perflaMEHTUPOBAHUE B 4 4 - - - X
MPOEKTHON IEATENbHOCTH
1.4 | TexHn4ueckuil perylaMeHT U OLIEHKa 4 4 - - - X
COOTBETCTBUS
1.5 |CucremHbIl HHKUHUPUHT 2 2 - - - X
1.6 | TexHHKO-3KOHOMHUYECKAsl OLEHKA IPOEKTOB 2 - - - 2 X
Pazoen 2. Snexkmpupurayus ob6vexkmos
2.1 |Pa3paboTKa 3JIEKTPUYECKUX CXEM 19 2 — 2 15 X
2.2 |Pacuer 55eKTpUYECKUX HArpy30K Ha BBOJE B 11 2 - 7 X
3/1aHue
2.3 |IIpoexTupoBaHUE BHYTPEHHUX 43 4 - 16 23 X
3JIEKTPONPOBOIOK
2.4 |3ammuTa OT CBEPXTOKOB 16 - 4 10 X
2.5 |OcoOeHHOCTH MPOEKTUPOBAHUS B )KUJIBIX U 6 - — 4 X
OOIIEeCTBEHHBIX 3aHHUAX
Kontposs 27 X X X X 27
OO01ast TpyaoeMKOCTh 144 28 - 28 61 27




4. CTPpyKTypa U coaepRAHUE TUCHHILTHHBI
4.1. Conep:kaHue TUCHHILINHBI

Pa3gen 1. O0mue Bonpocsbl NpoeKTHPOBAHHS

Beenenue. Ponb, MECTO U BaXXHOCTh AUCLUIUIMHBI B CTPYKTYPE SHEPTeTUKH HAPOIHOIO XO3sICTBA
Poccun. BaxxaocTs ocBoeHms npenmera «lIpoexTrupoBaHne cUCTEM 3IEKTPUPHUKAIIMYA U aBTOMATH3ALHU
CEJIbCKOXO3SIMCTBEHHOIO IIPOU3BONICTBAY.

OcCHOBHBIE TIOJNIOKEHHSI B TMpoekTHpoBaHuu. OmnpeneneHne W KiIacCU(PHUKAIUKA BUIOB M THUIIOB
npoektupoBaHus. CHCTEMHOE NPOEKTHPOBAHWE U €ro 3HaYeHHE B COBPEMEHHBIX MpoekTax. CUCTeMsl
yOpaBieHUs] KU3HEHHbIM nukioM usgenuit  (PDM-cucremer). TpebOoBaHuss K  CHCTEMHOMY
npoektuposanuto. IlpenmyiecTsa U mepcrnekTuBbl cUCTeMHOro mnoaxomga. CTaguu MPOEKTHPOBAHUS.
TexHu4eckoe 3aaHue Ha MPOEKTUPOBAHUE U €r0 3HAYCHUE.

TexHU4Yeckoe perIaMEeHTHPOBAHUE B MPOEKTHOHN nearenbHOCTH. HopmaTwBHBIE akThl B 4acTH
perIaMeHTHUPOBAHUS TPOEKTHOH nesitenbHOoCTH. CTaHmapTU3auus U CUCTeMa CTAaHAApTOB. YHH(UKAIUS
NpOeKTHBIX pemneHuii. Ilpeumymecrsa u  Hemoctatku yHubukanuu. HampaeneHust cozgaHus
yHA(PULIMPOBAHHBIX KOHCTPYKIMH. Kiaccudpukanms CTaHAAPTOB M YCTAaHOBJIEHHE NPUOPHUTETHOCTH
HOPMAaTHBHBIX TpeOoBaHUH. TeXHHYeCKHe yCIOBHUS.

Texnuueckuil peraMeHT U OLIGHKa COOTBETCTBUs HpoekToB. OIleHKa COOTBETCTBUS B
3NIEKTPOYCTaHOBKaX. THUNH3aMs MPOEKTHBIX PEIIEHHH 1 TUIIOBBIE MPOeKThl. [Ipobnema BeIOOpa 0OBeKTa
tunuzauuy. CucreMa TUIIOBOTO MpoekTupoBanus B Poccun.

IIpoextupoBanue cucteM kak enuHoro uenoro. CHCTEMHbI MHXXUHUPUHI, Kak MOIXOM
OPHUEHTUPOBAHHBIN Ha pe3yabTaT MPOEKTUPOBaHMs. MIHTerpanbHbIi NOAXOA K NPOEKTUPOBAaHUIO. MeToab!
ONTUMU3ALMKM TNPOEKTOB. HMHTerpasbHblli NMOAXON B CHUCTEMHOM WHXKUHUPUHIE M MEPCHEKTHBBI €ro
MIPUMEHEHUS.

TexXHUKO-2KOHOMHUUECKasl U SHEPreTU4YeCcKast OLICHKa NMPOEKTHbIX pewmennid. Kanpkynsanus u cmera

3arpar. OueHKa 0XXKUIaeMOro 3KOHOMHUYECKOTo 3 QekTa palnoHaIbHOTO BAPHAHTA MPOEKTHOTO PEIEeHNUS.

Pasnen 2. Dnexkrpudukanus 00beKTOB

Paszpabotka snekrpuueckux cxem. OO0mue cCBeIeHHs O cxeMax. 3HAUUMOCTh Pa3pabOTKU CXeM B
MIPOEKTax.

CxeMbl BIEKTPUYECKUE CTPYKTYpHbIC, (PYHKLIHMOHAJbHBIE, NPUHLHNHAIbHbIE, COECAMHEHUMH,
NOAKJIIOYEeHUH, odmme u pacnonoxenus. [Ipasuna pazpabotku cxem. OcHOBHBIE TpeOOBaHHUA U MPHUEMBI
MOCTPOEHUSI.

IIpoexTupoBaHne BHYTPEHHUX 3JIEKTPONPOBOAOK. PasMelneHue pacnpenenuTeNbHbIX MYHKTOB.
Beibop mnytm mnponeraHust KkaOelnbHBIX KOMMYHHMKAUMH U cnocoba MPOKIAAKH, YCTaHOBJICHHE
MHHHMAJBHOTO JAOMYCTHMOIO CEUEHHsI TOKOBEAYIIMX KHJI, OTJIMYHUS B CX€MaX MHOTOATAKHBIX 3JaHHM.

Pacuer u BbIOOp CeYeHMS] TOKOBEAYIIMX >KIJI 3JIEKTPONPOBOAOK C MPOBEPKON MO JOMYCTHMOW TOTEpe



HAIPsDKCHUST U JOMYCTUMOMY TOKY. Y TOUHEHHME BEJIMYMHBI JOMYCTUMOIO TOKA C y4€TOM HECTaHAAPTHOMU
TEMIIepaTyphl.

Pacuer snexkrpuueckux Harpy3ok Ha BBoAe B 3aaHue. CTaTUCTHUECKHE METOAbl M MOCTPOEHHUE
rpadpuka Harpy3ok. OnpeneneHne MOIIHOCTH U BBIOOP HMCTOYHHMKA MUTAHUS C YYETOM KaTeTOPHH
noTpeOuTeNnst Mo HAASKHOCTH 3JeKTpocHabkeHus. Pacder W BbIOOp CEUEHHsS] TOKOBEHYIUHMX JKUJ
HAPYKHBIX 3JIEKTPONPOBOAOK U MUTAKOIINX JIMHUM.

Ilycko3amuTHass ¥ KOMMyTalHOHHas amnmaparypa. Beibop mnpenoxpanureneir. Bribop
AaBTOMATUYECKUX BBIKJIIOYareneil. BpiOop MarHWTHBIX myckaresieil. Buibop TemnoBweix pene. Bwidop
pyOMIIBHUKOB, BBIKITFOYATENEH U MEPEKITFouaresei.

3ammra OT KOPOTKUX 3aMBIKAHHHA B 3JIeKTpornpoBonkax. Kmaccudukanus KOPOTKUX 3aMbIKAHHHA.
Pacuer TOoka omHO(MA3HOrO KOPOTKOrO 3aMblkaHus. [IpoBepka 3aIIMTHOH  ammaparypbl Ha
YyBCTBUTEJIBHOCTb K TOKY KOPOTKOIO 3aMbIKaHHUs. YTOYHEHHE TOKAa MAaKCUMAJbHOH 3allMTHI 110
JOMYyCTUMOMY JUTUTENBHOMY TOKY 3JeKTporpoBoaku. CeneKTUBHOCTD 3alIUTHON annapartypsl. [Iposepka
3JIEKTPONPOBOAKH HA 3aIyCK MOIIHOIO aCHHXPOHHOIO ABUTATEIIS.

Bribop anexTpoobopynoBaHus Ipy NPOSKTUPOBAHUH. BiHsiHUE yCIIOBHUI SKCIUTyaTauu Ha paboTy
3JIEKTPOOOOPYIOBAHUSI.

OCOOEHHOCTH TPOEKTHPOBAHHSI CHUCTEM SJEKTPUPUKALMH JKUIBIX W OOIIECTBEHHBIX 3IaHUH.
DOnekTpocHaO)KEHNE M KaTeropuu MoTpeOuTeNeill Mo HaAeKHOCTH 3JIEeKTpOocHaOkeHHs. PacuerHas
MOIITHOCTb JKMJIOro M oOmmecTBeHHOro 3naHusi. OCOOEHHOCTH MPOEKTUPOBAHMS CXEM 3JIEKTPHUECKUX
ceTell JKIIIbIX U O0IIeCTBEHHBIX 31aHuil. CHIIOBBIE pacnpeaeTuTeNbHble 1 IPynmnoBbie cetu. Beidop BPY,
I'PII, pacmipeneuTeNbHbIX MYHKTOB, IIUTOB M ITUTKOB. BIOOp MeCTa 3JIeKTPOLTUTOBOM.

YCTpOHCTBO  BHYTPEHHUX  JJIEKTPUUECKHX  CeTeH  KWJIbIX W OOMIECTBEHHBIX  3JaHUM.

aﬂeKTpI/ILIeCKOe OTOINICHUE U TOPAYCE BOI[OCHa6}KeHI/Ie B 5THUX 30aHUAX.

4.2, Conep:kaHue JeKIUi

Ne HaunmeHoBaHue JeKuUH KosnyectBo
n/n 4acoB
1 Beenenne B aucuurumHy. BeiOop TeMaruku KypCOBBIX MPOEKTOB U BBITYCKHBIX 2

KBaJTH(PHUKaUMOHHBIX padoT. Beibop pykoBomuTens IUIsi HAMUCAHUSI U 3aIUTHI
BBIITYCKHON KBATU(UKALMOHHONW pabOTHL

2 |OcHOBHBIE TMOJOXEHUsT B TNpoekTupoBaHuu. (OCHOBHBIE OIpeneieHus Hu 2
KJaccudpukanys cnocodos npoekrupoBanust. CHCTEMHOE MPOSKTUPOBAHNE U €T0
3HaYUMOCTb B COBPEMEHHOM O0IIeCTBE.

3 Craguu npoexTupoBaHus. TexHUYECKOE 3a7jaHle U TEXHUYECKOe MpeJIoKeHUe. 2
Ockm3Hblil npoekT. TexHudeckwit mpoekT. Paboumit mpoekt. Ceprudukarus
npoekToB. TexHnueckoe 3ajanne Kak OPUAUIECKUI TOKYMEHT.

4 TexHn4eckoe pernaMeHTHPOBAHNE B MPOEKTHOMN IESITeIbBHOCTH. 2
Crangapruzauus U cUCTeMa CTaHIAPTOB. 3JHaUEHHE CTAHAAPTU3ALUU B TEXHUKE.
HopmaruBHast cuma craHmaproB. VYHU(HKALMS TPOCKTHBIX  PEIIEHHH.
Cucremnblii moaxox k yHUuKanuu. [IpenmyimecTsa 1 HEAOCTaTKH YHUPUKALIIH




HaumeHoBaHHe JIeKIHH

Koaun4yecrBo
JaCOB

B nipoekTax. [lytu co3manust yHuQUUHNPOBAHHBIX KOHCTPYKIIHHA.

Kareropuu cranpaproB. MexnyHaponHble CTaHAApThl. MeEKpEeruoHaJbHbIE
crannaptel. HaunonanbHble craHmapThl. OTpacneBble cTaHaapTel. CTaHAapThbl
npeanpuAaTuil. JIokanpHble cTanmapThl. B3auMOCBA3b CTAHOAPTOB M MyTH HX
3BOJIFOLIUH.

TexHU4Yecknil pemaMeHT U OLIEHKAa COOTBETCTBUSL MPOEKTHBIX PELIEHUN
TpeboBaHusAM pertameHTa. HOpuUaAMYECKUi CTaryC TEXHHYECKOTO persiaMeHTa.
OueHka COOTBETCTBHS M rpakaaHckas Oe3onacHocTh. Knaccudukanms cnocodos
OLIeHKH cooTBeTcTBUA. OueHKa cOoOoTBeTCTBUs u3lenuil. OLeHKa COOTBETCTBHS
31aHUN U COOPYKEHUI.

TunoBoe mnpoekTupoBaHHe. TUNHPOBAHUE KaK YHUQUKALMS MPH CHCTEMHOM
NPOEKTUPOBaHUM. Tunms3auuss B TEeXHUKE. THUIOBOE MPOEKTUPOBAHHE B
crpoutenbcTBe. IlpeumymnectBa U HenocTarku TunupoBaHus. (OCHOBHbIE
omubOkn TUNH3aUUd. KOMITJIEKCHBIE THITOBBIE MPOEKTHI 3MAHUH M COOPY)KEHHI
cenbckoro xo3siicrsa. CtpoutesnbHble kaTanoru MuHcTpoit PO.

[IpoekTupoBaHHe CHUCTEM KaK EOMHOTO MEJOro (CUCTEMHBIM WHKHUHUPHHT).
KomannHast pabota Hax npoektoM. MHTerpaabHbI MOAXOA K MPOSKTHPOBAHUIO.
TpaguuuoHHBIE W HHTETpalbHbIC IMyTH ONTHUMH3ALHMHU IPOEKTOB. 3HAYCHHUE
CUCTEMHOTO WH)XXWHUPHWHTA MJii PAa3BUTHS TEXHUKH. OJTambl MPUMEHEHUs
WHTETPaJbHOIO MOAX0AA MPU CUCTEMHOM WH>KUHUPHUHTE.

dopmupoBaHue 3yeKTpudecKkux cxeMm. Kiaccupukamusi 3JEKTPUUECKUX CXEM.
IIpaBuno mnepBoii cxembl. IlpeoOpasoBanust cxem. TpeboBaHUS K CXemMam
ANEKTPUUECKUM CTPYKTYPHbBIM U (YHKIMOHAJIBHBIM. CXEeMBI 3JEKTPUYECKHE
NPUHLUNHATIbHBIE M WX 3HaueHWe. Kiaccupukamust cXxeM 3JIeKTPHUECKHX
NPUHIUNHATBHBIX. CXEMBl 3JIEKTPUYECKUE COENMHEHWH M MOAKIIOYCHUN.
Tabmure! coennnenmnin. CXeMBbI 3JIEKTPUYECKUE PACTIONOKEHHUSI.

10

Pacuer »snexkTpuueckux Harpy3ok Ha BBope B 3maHue. Kiaccuduxanms
norpedureneil snekTpudeckoil sHepruu. BriOop mertoma pacuera. I'paduku
Harpy3ok. Crarucruyeckue Metonbl. KospuIMeHT OTHOBPEMEHHOCTH W
k03¢ PUIHEHT cripoca.

OnpeneneHI/Ie MOIMHOCTHU H BbI60p WCTOYHWKA muTaHusa. PacdeTHast MOIIHOCTDb
NMoHMKaromero Tpancopmaropa. Kareropum notpebutenedl mo HaIeKHOCTU
3NEKTPOCHAOKEHUSI. Ocobennoctu BbIOOpA OIHO-, IBYX- u
TpEeXTpaHCPOPMATOPHBIX MOACTAHLIUM. ITapannensHas padora
TpaHchopMaropos.

11

[IpoekTupoBaHne BHYTPEHHHUX AJIEKTPONPOBOAOK. BeIOOp KabenbHbIX u3aenuii ¢
y4eTOM YCIOBMM O3KCIUIyaTallud B HECTAHAAPTHBIX YCIOBHUSAX. 3aliura
BHYTPEHHUX 3JIEKTPONPOBOAOK. lIpemoxpaHurenun C MIIABKUMHU BCTaBKaMU U
ycioBust ux BeiOopa. IlpenMylinmecTBa W HENOCTAarKH NPENOXpaHUTENeH ¢
IJIaBKUMHU BCTaBKaMHU. ABTOMAaTHYE€CKHE BO3YILIHBIE BBIKJIIOUATENN U YCIOBUSIX
ux BbIOOpa. [IpenMyiecTBa 1 HEJOCTATKH aBTOMAaTUYECKUX BBIKJIIOUATEIEH.

12

3amuTa OT CBEPXTOKOB BO BHYTPEHHHX OJiieKTpomnpoBoakax. OnHodasHele u
TpexdasHble KOPOTKHE 3aMbIKaHHs. Pacuer Toka ONHO(A3HOIO KOPOTKOTO
3aMBIKaHHUSL METOJIOM OMpPEAETICHHUsI CONMPOTHBIICHHS NeTH «(a3a-Hoib». Beidbop
pacueTHbIx ToueK. IIpoBepka ammapaTypbl Ha 4yBCTBUTEIbHOCTb K KOPOTKHUM
3aMbIkaHusAM.  [lpoBepka  ammaparypel ~ Ha ~ CIOCOOHOCTH  3aIIUTHI
saexTponpoBofoK. CenekTHBHOCTD 3alllUTHON anmaparypbl. IIpoBepka Ha myck
MOIIHOT'O JIBUrATeJIsl.




n/n

HaumeHoBaHHe JIeKIHH

Koaun4yecrBo
JaCOB

13

OCoOEHHOCTH TPOEKTHUPOBAHUS JIEKTPOIPOBONOK B JKHJIBIX M OOIIECTBEHHBIX
3MaHUAX. YCIOBUSIX Ha3Ha4deHWs] TMepBOH Kareropud IO  HAAEKHOCTH
3NEKTPOCHAOKEHUST IS TIOTPEOHTENsT B LIEJIOM. YCIIOBHSI Ha3HAYE€HUs MEPBOH
Kareropud MO HAAEKHOCTH SJEKTPOCHAOKEHHSI ISl OTHENIbHBIX CHCTEM
norpedurens. Pasmemenne KTII B 3panmsax. Breibop mect ycranoBku I'PIII B
JKWJIBIX W OOIIECTBEHHBIX 3MaHMsX. PacueTHas Harpyska Ha BBOIE JKHJIOTO
3naHus. PacueTHas MOINHOCTh pO3eTOK. PacueTHas Harpyska Ha BBOJax
OOIIeCTBEHHBIX 3AHHMN.

2

14

CxeMbl 3JEKTPUUECKHUX CeTel XKUIIBIX U 00LIecTBeHHBIX 3aaHui. OnpeneneHne
xkommuectsa BPY wu I'PII. IlutaHue cCBs3aHHBIX MNOTpEOUTENEH pa3IHMYHBIX
3naHui. MaructpanbHele U paauanbHele ceTu. IlpenenbHas Harpyska JIMHMM.
IIpenenbHble OTKIOHEHUS HATIPSIKEHUS.

Cunosrle  pacnpenenurenbHele ceTd. KomnaHoBka —pacrpenenuTeNbHbIX
MyHKTOB, IIUTOB U WUTKOB. [locTpoenne pannanbHelx coeguHeHui. I pynnossie
CETH OCBEIEHHs. | PynIoBble CETH MUTAHUS SJEKTPUIECKHUX TUIUT. OcOOEHHOCTH
BbIOOpa MecT ycTaHOBKM IKadoB u muToB. OCOOEHHOCTH MPOEKTUPOBAHUS
CETEeH BEKTPUUECKOTIO OTOIICHHUS.

Hroro

28

4.3. Conep-kanue J1a00paATOPHBIX 3aHATHH

JlabopaTopHbie 3aHATHS IO KyPCY TUCLUUIIIMHBI HE 3aIJTAHUPOBAHBI.

4.4. Conep:kaHue NPAKTHYECKUX 3aAHATHI

HaumenoBanue NMPAKTHYE€CKOI0 3AHATHSA

Koaun4yecrBo
JaCOB

[IpoBeneHne aHanM3a TEXHOJNOTHYECKHMX IMPOLECCOB HA  MPEATPUSTHH.
CocrasreHne nepedns 3JIeKTPooOOPyIOBaHUS

2

Cospemennsie CAD u CAD/CAE. Ilpumenernne nanoCAD Onextpo mis
pacuera BHyTpPeHHUX sjekTponpoBonok. IIpumenenune DIALux nns pacuera
OCBETUTEJIbHBIX YCTAHOBOK

KomnanoBka »nekTpooOopyaoBaHus B CXeMbl. BBIOOp panmMOHAJIBHOIO MecTa
YCTaHOBKH KOPOOOK U KOMMYTALIMOHHOM anmaparypsl

Pacyer TOKOBOI1 HArpy3KH MO Y4aCTKaM CXE€MBI C IOMOIIBIO Tpadrka HArpy30K

Pacuer TOkOBOWM Harpy3ku MO y4acTKaM CXE€Mbl C MOMOIIBIO CTaTUCTUYECKUX
MeTOA0B. MOIIHOCTh IPYMIbI PO3E€TOK

JlonycTtumMasl moTepst HalpsKEHUsI BO BHYTPEHHUX CeTsX. JleneHne omyCTUMON
MOTEPU HAMIPSIKEHUS IO y4acTKaM

Be1bop ceueHHst TOKOBEAYIIMX JKHJI YYaCTKOB cxeMbl. [IpoBepka mo yciIoBUSM
Harpesa, JOMYCTUMON MOTEPH HANPSKEHUSI, MEXaHUYECKON TPOYHOCTH

Br16op pacripenenuTenbHbIX MIUTOB, LIIUTKOB U MTyHKTOB

Bri6op BPY u I'PII. Kommiekrarust BPY u I'PII]

CornmacoBanue paboThl 3AIIUTHBIX aMNIapaToB B  3JIEKTPUYECKOH CXeMe.
CeneKTHBHOCTD 3aIUT. YTOYHEHHE CEUEHHs] TOKOBEOYLIMX KU KaOeNbHBIX
U3EIHI 10 TOKY cpadaThIBaHHSI 3AIUTHOIO arapara

10




Ne HanmeHOBaHHE NPAKTHYECKOI0 3AHATHUS KosnuyectBo
n/n 4acoB

11  |BbiOop 3aIIUTHBIX anmaparoB B JUHUAX NMUTAHUS NMPHUEMHUKOB | kareropuu mo 2
HAJIeKHOCTH HJIEKTPOCHAOKEHUS

12 |HOpMOKOHTpPOJB KypPCOBBIX TPOEKTOB

13 |IlyOnuynas 3ammTa KypCOBBIX MPOEKTOB O0YHAIO LITUXCSI

Hroro 28

4.5. Buabl u cogep:kaHne CAMOCTOSTETbHOIH Pa00ThI 00y4AK IHXCS

4.5.1. Bumel caMoCTOATENBbHOM PadOThl O0YHA0ITUXCS

Buabi camocTosiTeibHOI paGoThl 00y4YaronuXcs KosanuectBo
4acoB
CamMocTosTeIbHOE U3yUeHHE OTAEIbHBIX TEM U BOIIPOCOB 8
Brinonnenue kypcoBoro npoexTa 53
Hroro 61

4.5.2. ConepskaHue CaMOCTOSITEIbHON pabOThI 00yYarO X Cst

Ne HaunmeHoBaHHE T€M H BOIIPOCOB KosnyectBo
n/n 4aCcoB
1 Tex HUKO-3KOHOMUYECKasl OLICHKA MTPOEKTOB 2
2 IIpoexkTupoBaHue BHYTPEHHUX SJIEKTPONPOBOAOK 4
3 OcoOeHHOCTH POEKTHPOBAHUS B JKHJIBIX U OOLIECTBEHHBIX 31aHHUSIX 2
4 Brinonnenue kypcoBOro NpoexTa 45
Hroro 53

ConeprxaHne caMOCTOSITENIbHOM padOoThI CTYIEHTOB B PAMKAX BBITIOJIHEHHS KYPCOBOTO MPOEKTA IO
IVCLUTUIMHE, COCTOSINIETO U3 MOSICHUTEIbHOM 3aITUCKU M IBYX-TPEX JHCTOB rpaduueckoil yactu popmara
Al, cocrasnsier 53 yaca. KoHTponb camocTosiTenbHON paboThl, B TOM YHUCIE MO pasfesiaM HU3ydaeMbIM
CaMOCTOSITENIHO, OCYIIECTBIISIETCS] B BUE MyOJINYHOHN 3aIIUThI BBITOJHEHHOTO KyPCOBOTO MPOEKTA.

KypcoBoii mpoekT sBiseTcs MPOAYKTOM, I[OJy4aeMbIM B pe3yJbrare CaMOCTOSATEIbHOIO
TUTAHUPOBAHUS U BBINOJHEHUS y4eOHbIX 3amad. OH MO3BOJSIET OLEHUTb 3HAHUS U YMEHHs CTYAEHTOB,
IPUMEHEHHblE K KOMIUIEKCHOMY pELIEHUI0 KOHKPETHOM IPOEKTHOM 3ajaud, a Takke YypOBEHb
c(pOPMHPOBAHHOCTH AHAINTHUYECKHX HABBIKOB NMPHU paboTe CO CHEeNMaJbHOH JIUTEPaTypOil, TUIOBBIMU
npoektaMu, 'OCT 1 HHBIMH HCTOUHHKAMHU.

KypcoBo#i mpoeKT BBIMOHSET MO TEMaTHKE, BBIOMPAEMON CTYAEHTOM, PYKOBOAMTENIEM Oymyiiei
BBIMMyCKHOH KBaJIN(UKALMOHHONW paboTel M BenymuM mpenonasareneM. OCHOBHas 3ahada KypCOBOTO
MPOEKTa — MOATOTOBKA YACTH BBITyCKHON paboThl B 0OJNIACTH pacueTa U BHIOOPA 3JIEMEHTOB BHYTPEHHUX

SJICKTPONPOBOAOK MOA HEMMOCPECACTBCHHBIM KOHTPOJIEM BEAYLICTO MPECIIOAABATECIIA.
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1. KomneTeHH U HX MHHAUKATOPBI, popMupyemblie B Ipouiecce 0CBOEHHSs AHCIHMIIHHBI

ITIKP-8. CniocobeH y4acTBOBaTh B MPOEKTUPOBAHUU CHUCTEM 3JICKTPUPHUKALNN M aBTOMATHU3ALMU

TEXHOJIOTHYECKUX MPOLIECCOB U OOBEKTOB HHPPACTPYKTYPHI CEINbCKOXO3HCTBEHHBIX MPENTPUATHIH

Kon u ®opmupyembie 3YH HaumenoBanue
HAMMEHOBAHHE OLIEHOYHBIX
MHAHKATOPA 3HAHMA yMeHHsA HABBIKH cpeacTs
MOCTHKEHHS OOyuarormuiicst OOyuaromuiicst ObGyuaromuiics
KOMIETeHIHH JOJDKEH 3HATh TOJDKEH YMETh TOJDKEH BIIAJIETh
HaBBIKAMU
HN/I-11IK-8 |0 300TeXHHYECKUX, |IPOBOAUTH pacdera u BeIOOpa Texymas
YdacTByeT B |arpOTEXHHYECKUX U | CPABHUTEIBHYIO HEoOXOIUMOro aTTeCTaLys:
NPOEKTHPOBA- |CAaHUTAPHBIX TPE- SHEPreTUYECKYIO H | 000OPYyIOBaHUS - OTBET Ha
HUM CUCTEM  |OOBaHUSIX K MPOM3- | TEXHUKO- (b1.B.05-H.1) MPaKTUYECKOM
3NEeKTPU(HKA- |BOACTBY CEIBCKOXO- | 3KOHOMHUECKYIO 3aHSTHHY,
LIUH U 3sTCTBEHHON OLIEHKU TPOEKTHBIX - BBITIOJTHEHUE
ABTOMATH3ALMH | TPOAYKLIIH pelennii KypPCOBOTIO
texnonoru- |(b1.B.05-3.1) (b1.B.05-Y.1) MIPOEKTA;
YEeCKUX J— - TECTHPOBAHUE.
TMPOHECCOB M5 e propecypco-
O0OBEKTOB cBepereHms Ha IIpomesxyTouHast
uHppa- MpOM3BONCTRE aTTeCTaLUs
CTPYKTYPEL | | B 053 2) - 3aImTa
CEJIbCKOXO351Hi- KypPCOBOTIO
cTBeHHbix |00 ocobeHHoCTsIX BBITOJTHSTD PAcYeT U | IPUMEHEHUS [IPOEKTA,
NpenpUsTHii | TEXHOJIOTHYECKIX BBIOOD IPOTPECCUBHBIX - DK3aMeH.
NPOIIECCOB B TOKOTIPOBOIISLIIX TEXHOJIOTHIA
JKUBOTHOBOZICTBE, 3JIEMEHTOB NPOM3BOACTBA U
NITHLIEBOZICTBE, BHYTPEHHUX nepepadboTKu
PACTEHHEBONACTBE U | BJIEKTPONPOBOIOK NPONYKIHU
nepepadboTKe AJNIEKTPOYCTAHOBOK | PACTEHHEBOICTBA,
MPOAYKLHU (b1.B.05-Y.2) JKUBOTHOBOZICTBA U
CEJIbCKOTO XO3sIHCTBA CBISTD NTHLIEBOACTBA
(51.B.05-3.3) :E%fgcny&o_ (51.B.05-H.2)
3aLIUTHON
anmaparypsl
(b1.B.05-Y.3)
O COBPEMEHHBIX oopmiATh NPUMEHEHHUS

MeTozax
MPOEKTUPOBAHUS U O
BBITYCKAEMOM
obopynoBaHUU
CHCTEM
ANEKTPUPHUKALNN U
ABTOMATH3ALUN
norpedurenei
3JIEKTPUYECKON
SHEpPruu
(b1.B.05-3.4)

MPOEKTHBIE PEIIEHHSI
B COOTBETCTBHH C
COBPEMEHHBIMU
TpebOBaHUAMU

HaYKI/I 1 TCXHUKU
(51.B.05-V.4)

pUeMOB pa3paboTKu
TUTAHOB
KOMILIEKCHOMN
ANEKTPUPHUKALNN U
aBTOMAaTH3aLNU
oobektos AITK
(b1.B.05-H.3)
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2. Iloka3aren, KpUTEPHH H MIKAJIA OLCHUBAHUS HHAUKATOPOB A0CTHKeHHs C(P)OPMHUPOBAHHOCTH

KOMIIeTeHIHH

Hoxka3zarenn Kpurtepuu u mkajia oueHHBaAHHS Pe3yJIbTATOB 00y4YeHHS M0 JHCHHILIHHE
OLeHHBAHUH HenocTaTouHblii Jocrarounbiii Cpeanuii Bbicoxkni
(BYH) yYPOBeHb yYpOBeHb yYPOBeHb yYPOBeHb
b1B.05-3.1 Obyuaromutiics He | OOyvarommiics Obyuaromuiics OOGyuaromuiics
3HAET O 300TEXHHU- |Ci1ab0 OPUEHTH- uMeeT HeOOobIINe | PAaMOTHO MpPU-
YEeCKHX, arpoTeX- | PyeTcsl B 300TEXHHU- |3aTPYIHEHHS IIPH | MEHSIET 300TEXHHU-
HUYECKHX U CAHU- |YeCKUX, arpoTeX- | HMCIOJIb30BAHUH YeCKHe, arpOTeXHHU-
TapHBIX TpeOOBa- |HUYECKUX U CAaHH- |300TEXHUYECKHX, |4YECKUE U CaHU-
HUSIX K IPOM3BON- |TapHBIX TpeOOBa- |arpoOTeXHUYECKUX U |TapHbIe TpeOoBa-
CTBY CEJIBCKOXO- HUSIX K IPOM3BON- | CAHUTAPHBIX TPE- |HUSI K MPOHU3BOM-
35CTBEHHOM MPO- | CTBY CEJIbCKOXO- OOBaHMII K MPOU3- |CTBY CEIBCKOXO-
OYyKLUHUHU 351CTBEHHOMN MPO- | BOACTBY CEJIbCKOXO- | 3sICTBEHHON NpO-
OYKLAA 3MCTBEHHON NPO- | AYKIUHU
AYKIAN
b1B.05-32 Obyuaromutiics He | OOyvarommiics Obyuaromuiics OO0yuaromuiics
3HAET O O MyTsIX cnabo OpHeHTH- uMeeT HeOONbIINe |TPAMOTHO PacCyik-
SHEPropecypco- pyeTcsi B BOMPOCE O |3aTPYAHEHHs TIPH | JAET O MyTsX
cOepeskeHHs Ha My TSIX PacCy>KAEHUH O JHEpropecypco-
MPOM3BOACTBE SHEpPropecypco- My TSIX cOepekeHHs Ha
cOepexeHus: Ha JHEpropecypco- MIPOM3BOJCTBE
MIPOM3BOACTBE cOepekeHHs Ha
MPOM3BOJCTBE
b1B.05-33 Obyuaromutics He | OOyvarommiics Obyuaromuiics OO0yuaromuiics
3HaeT 00 cnabo OpHeHTH- uMeeT HeOONbIINe |TPAMOTHO PacCyik-
0COOEHHOCTSIX pyercs B 3aTpyIHEHHs IpH | JaeT o0
TEXHOJIOTHYECKUX | OCOOEHHOCTSIX paccyxaeHuu o0 | 0COOEHHOCTSIX
MPOIIECCOB B TEXHOJIOTHYECKUX | OCOOEHHOCTSX TEXHOJOTUYECKUX
’KMBOTHOBOZICTBE, | [TPOLIECCOB B TEXHOJIOTHYECKHUX  |IPOLIECCOB B
NTULEBOICTBE, ’KMBOTHOBOZICTBE, | TPOLIECCOB B JKUBOTHOBOJICTBE,
PAaCTEeHHEBONCTBE U | ITHLIEBOACTBE, ’KBOTHOBOJICTBE, | MTHLIEBOJCTBE,
nepepadboTKe PaCTEHHEBONCTBE U | ITHIIEBOACTBE, PacTeHUEBOACTBE U
NPOAYKLIMH nepepadboTKe PAacTEHHEBONCTBE U |TIepepaboTKe
CEJIbCKOTO NPONYKIIHU nepepalboTke NPOAYKLUH
XO35HCTBA CEJIbCKOTO NPONYKIIHU CEJIbCKOTO
XO3511CTBa CEJIbCKOTO XO35I1CTBA
XO0351CTBa
b1B.05-3.4 Obyuaromutics He | OOyvarommiics Obyuaromuiics OO0yuaromuiics
3HaEeT O cnabo OpHeHTH- uMeeT HeOOobIINe |TPaMOTHO
COBPEMEHHBIX pyercsi B 3aTPYOHEHUS IPU | PACCYXKAAET O
MeTonax COBPEMEHHBIX PaCCY)KICHUSIX O | COBPEMEHHbBIX
MPOEKTUPOBAHKS U | METOAAX COBPEMEHHBIX MeTozmax
O BBIMTYCKAaeMOM MPOEKTUPOBAHKS U | METOAAX MPOEKTUPOBAHUS U

obopynoBaHuU
cCHCTEM
anekTpuduUKaLnu 1
aBTOMATH3ALUN
norpedurenei
BJEKTPUYECKON
SHEePTuu

O BBIMTYCKaeMOM
obopynoBaHuU
CHCTEM
ANEKTPUPHUKALNN U
aBTOMATH3ALUN
norpedureneit
BJIEKTPUYECKON

NPOEKTUPOBAHUSI U
O BBINYCKaeMOM
obopynoBaHUU
CHCTEM
ANEKTPUPHUKALNN U
ABTOMATH3ALHH
norpedureneit

O BBINYCKaeMOM
obopynoBaHUU
CHCTEM
SNEKTPUPHUKALNN U
ABTOMATH3ALMH
notpedureneit
3JIEKTPUYECKON
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Hoxka3zarenn Kpurepun n mxana oueHUBaAHUS Pe3yJIbTATOB 00y4YeHHUsI N0 JHCLHUIIJIHHE
OUECHUBAHH Henocrarounbii JHocTaTouHbIf Cpennuii Bricoxkuit
(BYH) YPOBeHb YPOBeHb YPOBeHb YPOBeHb
SHEPTUH ANEKTPUUECKON SHEPTUH
SHEPTHH
b1B.05-V.1 Obyuaromutiics He | OOyvarommiics OObyuaromuiics OO0yuaromuiics
yMEET MPOBOIUTDL | MMOKA3BIBAET C1a00 |UMeeT He3Ha4H- MOKa3bIBAET JOCTA-
CPaBHUTEIBHYIO BBIPAKEHHOE YMe- | TeJIbHBIE 3aTPYyAHE- | TOYHOE YMEHHUE
SHEPreTUYECKYIO H | HUE TPOBOIUTH HUS TIPU UCTIONIb- | POBOAWTH
TEXHHUKO- CPaBHUTEIBHYIO 30BaHUHM YMEHUSI  |CPAaBHUTENBHYIO
SKOHOMUYECKYIO SHEPreTUYECKYIO H | TPOBOAMTD SHEPreTUYECKYIO U
OLIEHKU TPOEKTHBIX | TEXHUKO- CPaBHUTEJIbHYIO TEXHHUKO-
peLeHni SKOHOMUYECKYIO SHEPreTUYECKYIO U | Y KOHOMHUYECKYIO
OLIEHKU MPOEKTHBIX | TEXHUKO- OILIEHKH MPOEKTHBIX
pelieHuin SKOHOMHUYECKYIO peleHuin
OLIEHKH MPOEKTHBIX
peLIeHni
b1B.05-V2 Obyuaromutiics He | OOyvarommiics Obyuaromuiics OO0yuaromuiics
yYMEET BBIMOJHATh | [MOKA3bIBAET C1a00 |UMeeT He3Ha4H- MOKa3bIBAET JOCTA-
pacder u BEIOOp BBIPAKEHHOE YMe- | TeJIbHbBIE 3aTPYAHE- | TOYHOE YMEHHUE
TOKOIMPOBOMSIINX | HUE BBITOJIHSTD HUSI TIPH MCTIOJIb- | BBITIOJTHATH pacyer
3JIEMEHTOB pacdet u BbIOOp 30BaHUM YMEHHUS  |U BBIOOP
BHYTPEHHUX TOKOTPOBOISIINX | BBIOJHATD PACUET | TOKOMPOBOISIINX
AJIEKTPOIPOBOAOK | 3JIEMEHTOB U BBIOOD 3JIEMEHTOB
3JIEKTPOYCTAHOBOK | BHYTPEHHUX TOKOTPOBOMAIINX | BHYTPEHHHUX
AJIEKTPOIPOBOAOK | 3JIEMEHTOB 3JEKTPOIPOBOIOK
AJIEKTPOYCTAHOBOK | BHYTPEHHHX 3JIEKTPOYCTAHOBOK
3JIEKTPOIPOBOIOK
3JIEKTPOYCTAHOBOK
b1B.05-V3 Obyuaromutiics He | OOyvarommiics Obyuaromuiics OO0yuaromuiics
yMeeT MOKa3bIBaeT ciabo |MMeeT He3Hauu- MOKa3bIBAET JOCTA-
OCYIIECTBIIATD BBIPAKEHHOE YMe- | TeJIbHBIE 3aTPyAHE- | TOYHOE YMEHHUE
BBIOOP ITyCKO- HHUE OCYIIECTBJIATh | HUSI IPH UCTIIOJNb- | OCYLIECTBIISATh
3aIIUTHON BBIOOP ITyCKO- 30BaHUHM YMEHUS | BBIOOP MYCKO-
annaparypsl 3aLUTHON OCYILECTBIISITh 3aLUTHON
anmaparypsl BBIOOp MyCKO- anmaparypsl
3aLIUTHOU
anmaparypsl
b1B.05-V4 Obyuaromutiics He | OOyvarommiics Obyuaromuiics OOGyuaromuiics
yMmeeT opOpMIITh | [TOKA3bIBAET C1ad0 |UMeeT He3Ha4H- MOKa3bIBAET JOCTA-
MIPOEKTHBIE BBIPAKEHHOE YMe- | TeJIbHbIE 3aTPyAHE- | TOYHOE YMEHHUE
peLeHus B HHUE OQOPMIIITH HUS IPH UCTIONb- | 0hOpMITATD
COOTBETCTBHH C MIPOEKTHBIE 30BaHUHM YMEHUSI  |[IPOEKTHBIE
COBPEMEHHBIMU peLeHus B oopmiATh peleHus B
TpeOOBaHUAMU COOTBETCTBHH C MIPOEKTHBIE COOTBETCTBHUH C
HAyKU U TEXHUKHA | COBPEMEHHBIMU pelieHus B COBPEMEHHBIMU
TpebOBaHUSIMU COOTBETCTBUU C TpeOOBaHUSIMU
HAyKW U TEXHUKU | COBPEMEHHBIMU HAyKH U TEXHUKH
TpeOOBaHUSIMU
HAyKH U TEXHUKH
b1B.05-H.1 Obyuaromutics He | OOyvarommiics Obyuaromuiics OOGyuaromuiics
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4. MeToan4yecKue MaTepHaJbl, ONpeaessiionye npouesypbl OLeHUBAHHUS
3HAHUH, YMEHHH, HABBIKOB U (MJIHM) ONbITA JesITeIbHOCTH,
XapakTepu3yrmux ¢c)OpMHUPOBAHHOCTH KOMMETEHIUN

B nanHOM pasnene MeToaMuecKkHe MaTepHalibl, ONpeneNsiolie NMPOLEeaypbl OLIEHKH 3HAHUH,
YMEHUH W HaBBIKOB, XapaKTEPU3YIOIIUX (POPMHUPOBAHHE KOMIIETEHIMH IO AUCLUIUIMHE, NPHBEICHBI
NPUMEHUTEIbHO K KaXIOMy M3 MCIOJIb3yeMbIX BHJOB TEKYLIEro KOHTPOJIsS YCIEeBAEMOCTH U

MPOMEKYTOUHOM arTeCTaluy O0yYarOIUXC .

4.1. OueHo4yHbIe CPeACTBA JJIs1 IPOBEACHHUS TeKylero KOHTPOJIsI yCneBaeMoCTH

4.1.1. OTBeT HAa NPAKTHYECKOM 3AHATHH
OTBeT Ha MPAKTHYECKOM 3aHATUU HCIIONB3YETCS AJIST OLEHKU KauyeCTBa OCBOEHUS OOyUarOIMMCS
OCHOBHOH mpodeccroHanbHONH 00pa3oBaTeNbHON NPOrpaMMbl MO OTACIBHBIM BONPOCAM W TEMaM
OUCUMIUIMHBL. TeMbl W TIaHbl 3aHATHHA 3apaHee coolbmaroTcst obydarommmcs. OTBET OLEHHBAETCS

OLIGHKOfI COTIIUYHO», «XOPOIIO», KYAOBJIICTBOPUTCIIBHO» NJIN KHEYAOBJIICTBOPUTCIIBHOY.

Ne OueHouHble cpeacTBa Kon u HaumeHoBaHue
HHAUKATOPA KOMIIETEHLHH

OtBer Ha MPAKTHYIECCKOM 3aHATHH

1 |{ITo kakuM yCIOBHSM BBIOMPAETCs YCTaBKa TEIIOBOTO HN/I-11IK-8
pacLenuTessi aBTOMaTH4eCKOI0 BBIKJIIOYATeNs? VYyacTByeT B IPOEKTUPOBAHUHT

CHCTEM 3JIEKTPUPUKALIIH U

2 |ITo KaKuM yCJIOBHSM BbIOMPAETCs] TOKOBAs yCTABKA IJIABKOM
aBTOMAaTU3aLUU TEXHOJIOTU-

BCTaBKU NPeNOXpaHUTEeNs?

HYECKUX MpPOUECCCOB U OOBEKTOB
3 Kak BeImonHsieTcs YCJIOBUE CCICKTUBHOCTHU 3alIUTHBIX I/IH(I)paCTPYKTypr CeJIbCKOXO3S-

arnrmnaparoB BO BHYTPEHHUX BHGKTpOHpOBOHKaX? CTBEHHBIX HpeI[HpI/IﬂTI/Iﬁ

4 ITo xakuM yCIOBUSIM BBIOUPAETCS CEYEHUE TOKOBEIY IIIUX
SKWJI KaO€EJIbHBIX U3AEIHMI?

5 |Kak BbiOupaercs ycraska Y307

6 |Kak onpenensiercs criocod mpokiIagku KaOeNbHBIX U3IEIUN
BO BHYTPEHHMX 3JIEKTPOIPOBOAKAX?

7 Kaxopa Benmunna AOMYCTUMOI'O OTKJIOHCHUA HaHpﬂ)KeHI/Iﬂ?

8 |KaxoBa Benu4uHa JOMYyCTUMOM NOTEPH HANPSKEHUS BO
BHYTPEHHUX 3JIEKTPONPOBOAKAX?

9 |Kak onpenensieTcss kKaTeropusi pasMeLieHus
3IEKTPOOOOPYIOBAHUS?

10 |Kak onpenensercs 4OCTaTOYHAs CTEMEHb 3aLUThI
3IEKTPOOOOPYIOBAHUS?
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Kputepun oueHku orsera (Tabn.) IOBOXATCSA 1O CBeNeHUs OOyYANOIIUXCS B Hadayie 3aHITHH.

Ouenka oObsBIIsieTCst 00yHAOIEMyCsl HETTOCPEACTBEHHO MOCTIE YCTHOTO OTBETA.

HIxana Kputepun onenuBanus
Ouenka 5 - CTY/IEHT TOJTHO YCBOWJI Y4eOHBIN MaTepua,
(oTnuuHO) - MPOSIBIISIET HABBIKU aHAJN3a, O0OOIIEHHSI, KPUTHIECKOTO OCMBICIICHUS U

BOCTIPHUSITHSI MH(POPMALIUH, HABBIKH OMMUCAHHSI OCHOBHBIX 3TAllOB MOHTAXKA,
SKCIUTyaTallui U PEMOHTA TEXHUYECKUX CPEACTB;

- MaTepHuaj U3JI0XKEH IPaMOTHO, B OIIPEEIEHHON JIOTMYECKON
MOCJIeIOBATENBHOCTH, TOYHO UCIONIB3YETCSI TEPMUHOJIOTHS,

- IOKA3aHO YMEHHE UJUTFOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS
KOHKpPETHBIMM [IPUMepaMH, IPUMEHATh UX B HOBOW CUTYyallH,

- IPOIEMOHCTPHUPOBAHO YMEHHUE PEIIATh UHKEHEPHbIE 314U,

- MOTYT OBITh JOMYIIEHbI OIHA—]1BE HETOYHOCTH MPH OCBEIEHUH
BTOPOCTENEHHBIX BONPOCOB.

Ouenka 4 - OTBET YJOBJIETBOPSIET B OCHOBHOM TPeOOBAHUSM Ha OLICHKY «5», HO MPH
(xoporo) STOM UMEET MECTO OMH U3 HEJOCTATKOB:

- B YCBOGHHUH Y4eOHOro Matepuaia qOMylieHbl HeOoJblIre Mpodebl, He
HCKa3HUBIIINE CONEPKAHNE OTBETA;

- B PCLICHUH MHXXCHCPHBIX 3aAa4 JONYIICHBI HE3HAYUTCIIbHBIC
HETOYHOCTH.

Ouenka 3 - HETIOJTHO HUJTH HETIOCJIEIOBATENIbHO PACKPBITO COIepPIKaHNe MaTepHala, HO
(YOOBNIETBOPUTENIbHO) | MTOKA3aHO O0IIee MOHNMAaHUE BOIPOCA U MPOAEMOHCTPHUPOBAHBI YMEHHH,
JOCTaTOYHBIE [UIS NaJbHEIIIero yCBOCHHS MaTepHana,

- UMEJIHCh 3aTPyAHEHHs WM JOMYLIeHbI OLIHOKHU B ONpeIeeHUH TOHSATHIA,
HCTIOJIb30BAHUU TEPMHUHOJIOTHH, PEIICHUN HHKEHEPHBIX 3a/1a4,
HCTMPABJICHHBIE MOCJIE HECKOJIBKUX HABOSILIUX BOIPOCOB,

- IPY HETIOJIHOM 3HAHUH TEOPETHUECKOTrO MaTepuaa, CTyAeHT HE MOXKET
NPUMEHUTh TEOPUIO B HOBOM CUTYALHH.

Ouenka 2 - HE PaCKPBITO OCHOBHOE COeprKaHUe y4eOHOro MaTepuala;
(HEeyOBIIETBOPHUTENBHO) |- OOHAPY)KEHO HE3HAHUE WJIM HEMOHUMaHue Oonbinell uitn Haubosee
Ba)KHOM 4acTH y4eOHOro Marepuana,

- AONYIICHBI OIIUOKH B ONnpeacICHNN l'IOHfITI/II\/'Ij MpUu UCIOJIb30BaAHUHU
TCPMUHOJIOTUH, B PCIICHUN MHXXCHEPHBIX 3a4a4, KOTOPbIC HE UCIIPABJICHBI
TIOCJIE HECKOJIbKHUX HABOMSIIUX BOIPOCOB.

4.1.2. TectupoBanue
TectnpoBaHne WCHONB3yeTCS [JIs1 OLIGHKM Ka4eCTBA OCBOCHHUS OOy4aroIIUMCS OCHOBHOMU
npodecCHOHANBHON 00pa30BaTENIbHON MPOrPaMMBI IO OTAENBHBIM T€MaM WIN pasfesiaM AUCLUIUINHBL
Tect mnpencraBisier coOOM KOMIUIEKC CTaHOAPTHU3UPOBAHHBIX 3aJaHWUN, MO3BOJSIIOIINN YIPOCTHTH
NpOLEeaypy U3MEpEHUs 3HAaHUN 1 yMeHU# oOyuarommxcs. OOy4aromuMces BBITAIOTCS TECTOBBIE 3a/1aHUS C
(bopMyTUPOBKOH BOIMPOCOB M MPEMAJIOKEHHUEM BBIOPATh OIMH MPABHIBHBIA OTBET W3 HECKOJbKHX

BapHUAHTOB OTBCTOB.
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OueHouHble cpeacTBa

TecTupoBanue

Koa 1 HaumMeHoBanue
HHAUKATOPA
KOMIETEHIHH

Kakotli 3anac no 1onyCcTUMOMY JUIMTEIBHOMY TOKY HNPOBOAA
JOJIKEeH OBITh MPUHST OTHOCUTENILHO TOKA TEIJIOBOTO PACIEITUTES
ABTOMAaTUYECKOTO BBIKJTFOUATEIS?

- 3amac He Tpebyercs

- +5%

-+ 10%

-+25%

3akoH4uTh (pasy KOppekTHO: «CedeHre TOKOBEMYIIUX KU
KaOeNbHBIX U3EeNNi BO BHYTPEHHHX JIEKTPOMPOBOIKAX MPU
MOSIBJIEHUH BBICIIIMX TAPMOHHK padovero Toka...»

- HE U3MEHSETCSA

- MOXET YMEHbIIAThHCS

- MOXET YBEJIUINBATHCS

BriOparh BepHOE yCIOBHE AJI1 aBTOMATHYECKUX BBIKJIIOYATEIEH
(AB) maBHOTO pacnpenenutensHoro (I'PII) u rpynmoBoro muTos:
- Tok AB I'PII] nomkeH ObITh paBeH TOKy AB rpynmnosoro mwura

- Tok AB I'PII nomxkeH ObITh MeHbLIE TOKa AB rpynmoBoro mmra
- Tok AB I'PII] nomxken ObiTh Oosbiie Toka AB rpynmnosoro mura

VYkazarb omubouHoe 3aBepieHne ¢ppaspl «K npenmymecTsam
yHU(PUKALIUN OTHOCHT... )

- YMEHBIICHNE 3aI1aCOB HCIOJIb3YEMbIX TEXHUIECKHX CPENCTB
- COKpaleHue pa3Hoodpasust TpynoBbIX GYHKIUN paOOTHHKOB
- YBEJIMYEHHE KOJMUECTBA pabounX MECT Ha MPENIPHUSITHN

3akoH4UTh (pasy KOppekTHO: «CUCTEMHOE MPOESKTHPOBAHIE
OOsI3bIBAET YUUTBIBATb...»

- TEXHUKO-3KOHOMHYECKHE TTIOKA3aTeIH MPOEKTa

- cOOMIOIeHNE SKOJIOTMUYECKUX TpeOOBaHUH

- cOONIOIEHNE HHTEPECOB «TPETHUX JIULD)

- coOmoeHne MOpaIbHBIX TPeOOBaHUI

- BCE MEPEUNCIIEHHOE

3axkoHuUUTH ppasy KoppekTHO: «K cBepXxTOKaM B
3JIEKTPOYCTAHOBKAX HE OTHOCAT...»

- TOKH OOHO(a3HBIX KOPOTKUX 3aMbIKAaHUI Ha KJIEeMMax MPUEMHUKA
- TOKH MeX(]a3HbIX KOPOTKUX 3aMbIKaHUN Ha mmHax T11

- IyCKOBBIE TOKH 3JIEKTPUYECKUX ABUTATENEH

- TOK XOJIOCTOI'O XOZ1a JIEKTPUYECKOrO NBUTaTelIs

3akoHuUUTH (pasy KoppekTHO: «Ilpu pazaeneHnn qomyCTUMBIX
MOTEPb HAMPSKEHUS 10 y4aCTKaM LEMU HE YYUTBIBAIOT...»

- TOKOBBIX Harpy3o0kK IO y4acCTKaM

- CEYEHUN TOKOBEAYIIMX XKUJ M0 y4aCTKam

- IJIUH Y4aCTKOB

- 4aCTOTy TOKa

3axkoHunTh ppasy koppekTHo: «K mporpammam CAIIP He
OTHOCHT...»
- Komnac 3D

UJ-11IIK-8
VYyacTByeT B IPOEKTUPOBA-
HUU CHCTEM 3JIeKTpU(rKa-

LIUN U aBTOMATH3aLlHU
TEXHOJIOTUIECKHUX
MPOLIECCOB 1 OOBEKTOB
UHPPACTPYKTYPHI
CEJIbCKOXO35IHCTBEHHBIX
MpeNNpPUATHN
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OueHouHble cpeacTBa

TecTupoBanue

- AutoCAD
- nanoCAD
- MathCAD

Kak OynyT 5in pa3nnyarbesi aBTOMAaTHYECKUE BBIKITFOUATEIH,
BbIOMpaeMble IS 3aIUThI OMHOTO U TOTO K€ Y4aCcTKa CETH,
MUTAOEr0 IPUEMHUKHU CO CICAYIOIUMU 3HAYCHHUAMU
noTpedIieMON MOIIHOCTH:

1) 300 Bt + 400 Bap

2) 400 B + 300 Bap

- JUIs IEPBOTO MPUEMHHUKA HY>KeH OoJiee rpyOblil aBTOMaTHYECKHiA
BBIKJIIQUATEJIb

- U1 BTOPOTO MIPHEMHUKA Hy>KeH OoJiee rpyOblii aBTOMaTHYEeCKHIA
BBIKJIIQUATEJIb

= I oboux MPUEMHHUKOB HYKHbI OHUHAKOBBIC ABTOMATHYCCKUEC
BBIKJIFOUATEIN

10

3axkoHuUUTH ppasy KoppekTHO: «PDM-cucremMa He yUUTHIBAET...»
- U3TOTOBJICHHE O0OBEKTa

- MOHTAXK U HAJTaJKy 0ObeKTa

- PeMOHT 00BEKTa

- TUKBUIALUEIO/ Y THIIM3AINI0 OObEKTa

- HeHTpanu3auuo oObeKTa

Koa 1 HaumMeHoBanue
HHAUKATOPA
KOMIETEHIHH

q)aKTI/ILIeCKOFO BBITTOJIHEHUSA KYPCOBOI'O MPOCKTA B CPABHCHUHU C IIJIAHOBBIM:

I[OHYCKaI-OTCﬂ OTJIMYHA IlJIaHa pa6OTbI 110 PIHI[PIBI/II[yaJIbHOfI AOTrOBOPCHHOCTH, B TAKOM CJIy4da€ IlJIaH

4.1.3. OueHka camMocTosITeIbHOI padoThI

Texymuil KOHTPOJIb YCNEBAEMOCTH MO AUCLMIUIMHE PEATU3YEeTCs MYTEM OMNPENCNICHUs CTENEeHU

— OLCHKA KOTJINYHO» BBICTABJIACTCA ITPU BBINIOJHCHUN WJIH ONEPECKCHUU IJIaHa,

— OIICHKa «XOPOIIO» BBICTABIISETCS MPH OTCTABAHUH OT IUIaHa He Oomee ueM Ha 10%;

— OIICHKa «YIOBJIETBOPUTENIbHOY» BBICTABISIETCS MIPU OTCTABAHMHU OT TUIaHa He OoJiee yeM Ha 20%;

— OIICHKa «HEYJOBJIETBOPUTEIBHOY» BBICTABIISETCS MPU OTCTaBaHWU OT rutaHa Ha 40% u Gonee.

Bremonaxenue KypCOBOIro TIMpoO€KTa, KakK IIPaBUJIO, OTCICKHUBACTCA TII0 THUIIOBOMY IIJIAHY.

paboThl 32aHOCHUTCS B TEXHHYECKOE 331aHHE Ha KYPCOBOE MPOEKTHPOBAHHE.

TumoBoil mjaH NPUBS3BIBAETCS K KaJCHIAPHOMY rpaviKy U UMEeT CISIYIIYIO CTPYKTYPY:

Homep Hegenn IIpouent CreneHb roTOBHOCTH

yue0HOro cemecTpa FOTOBHOCTH
3 10% CdopmupoBaHo 1 MOANMCAHO TEXHUIECKOE 3aJaHHE
4 20% IloarorosneH nepsblil pa3aen NOACHUTENBHON 3alUCKU
5 30% IToarorossieH BTOpPOH pas3nen NOSCHUTEIbHON 3aUCKH
6 40% IloarorosneH TpeTuil pasnen NOACHUTENBHON 3aMUCKU
7 50% IloarorosneHs! BCe pa3nesbl NOSCHUTEIBHON 3alIUCKU
8 65% JIucTel rpaduueckoii YacTH MOATOTOBIEHBI O0JIee YeM Ha
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Homep Hegenn IIpouent CreneHb roTOBHOCTH
yue0HOro cemecTpa TOTOBHOCTH

30%

9 80% JIucTel rpaduUeckoii YacTH MOATOTOBJIEHBI O0JIee YeM Ha
70%

10 90% KypcoBoli mpOEKT roTOB K MPOXOKAEHUIO
HOPMOKOHTPOJISI

11 100% KypcoBoii mpoeKT roTos K 3aluTe

4.2. Ilpoueaypnbl u OLIEHOYHbIE CPEACTBA [Jisl MPOBeACHHS MPOMEKYTOUHON ATTeCTALUM

4.2.1. 3amuTa KypcoBOro mpoexkTa

[TyOaudHas 3amuTa KypcoBOTO MPOEKTA B KOHIIE [IUKJIA TEOPETUIECKOTO O0yUEHUS] UCTIONb3YETC s
AJii OHEHKU KaQ4ECTBa OCBOCHUA MPAKTHYCCKUX 3HaHPII>'I, YMeHI/Iﬁ U HAaBBbIKOB B HaCTHU MNPOCKTHPOBAHUA
CHUCTEM BHGKTpI/I(I)I/IKaLII/II/I 1 aBTOMAaTru3anuu.

IIpouenypa 3ammThl KypcOBOTO MpPOEKTa BKJIOUaeT B ceOs MpPEACTaBICHHE 3aBEPLICHHON
MOSICHUTETLHOM 3aIUCKH U r‘pa(l)I/I‘{eCKOfI AOKYMECHTAIUH, JOKJIA4 MO pE3yJibTaTaM BBIIMOJIHCHUA MPOCKTA,
OTBETHI HA BOITPOCHI ATTECTYIOIIEH KOMUCCHH.

ATTeCTYI'OH.Iaﬂ KOMHUCCHUA COCTABJIACTCA M3 YUCIIA BEAYLIHUX npenonaBaTeneﬁ 10 JUCHUIIJIMHE U
OOyHYarOLINXCsl TPYIIIBI MO NPEACEaTENbCTBOM MIPENOAaBaTesA-IeKTopa. 3alnTa nNpeacTasisier coOoi
HHTCPAKTUBHOEC I[efICTBI/Ie, KOoraga OoauH O6y‘{aIOLHPII>'IC$[ npeaACTaBIACT CO6CTB6HHbIe MPOCKTHLIC PCIICHUA
U Ha MpUMepe KOHKPETHBIX CHTYALi MOATBEPIKAAET X PALMOHAIBHOCTh 1 OOOCHOBAHHOCTB. [IpH 3TOM
ocTalibHble OOydYaroluecs IMOx PYKOBOACTBOM TpernonaBateNiell OOy4arOTCsl CTaBUTh TMPABUJIbHBIC
BOIPOCHI K 3aIIUINA0IIEMYCs, (POPMYJINPOBaTh KOHCTPYKTHBHBIE KPUTHUECKHE 3aMEUaHMUSI.

3amuTa KypCOBOTO MIpOeKTa OLICHUBAETCS OLICHKOM COTJIMYHOY, «XOPOLIOY,
KYAOBJICTBOPUTECIIBHO» UJTU KHCYAOBJICTBOPUTECIIBHOY .

Kputepun ouenku orsera (Tadi.) ZOBOASTCA IO CBEOCHMS CTYIEHTOB Ha MEPBOH JIEKIL[UH, KOTIA

BbIAACTCA 3aJaHUC Ha MPOCKTHUPOBAHUEC. OLIeHKa 00BSIBIISIETCS CTYACHTY HCHNOCPEACTBCHHO IOCJIC

3aLUTHI.
HIxana Kputepun ounenuBanus
Onenka 5 - cTaBUTCS 00YYarOIEMYyCsl, KOTOPBIH B CPOK, B TIOJTHOM 00beMe U Ha
(oTM4HO) BBICOKOM YPOBHE BBIITOJIHUII KYyPCOBOI MPOEKT;

- TIPY 3aLIUTE U HATUCAHUU PabOThI CTYIEHT MPOAEMOHCTPHPOBAI HABBIKU
U YMEHHUS PabOThI C TEXHUYECKOH JINTEPaTypoli,

- IPM OTBETAX Ha BOIPOCHI TIOKA3aJl BBICOKHH YPOBEHb MPOdeCcCHOHATBEHON
SPYIULINY,

- TéMa, 3asIBJICHHAS B POEKTE PACKPBITA, BCE BBIBOIBI O0YHarOIErocst
MOATBEPKACHBI PACU€TAMH U MPAKTUYECKUMHU PEKOMEHIALUAMHU.

- IPOEKT TOATOTOBJIEH B COOTBETCTBUH C MPEABSBIIEMBbIMU TPEOOBAHUIMU
B YaCTH HOPMOKOHTPOJIS.

Ouenka 4 - CTaBUTCS 00YYarOIEMYCsl, KOTOPBIH BBITIOIHUI KypCOBOH MPOEKT C

24



HIxana Kputepuu ounenuBanus

(xoporo) HeOOTBITUMU 3aMEUaHUSIMU,

- TTOKa3aJ1 HEBBICOKHE HaBBIKH PA0OThI C TEXHHUYECKOH JINTEPATypOH;

- TP OTBETE Ha BOIIPOCHI ITOKA3aJl HEKOTOPbIE OIIUOOUHBIE CYKIEHHS B
00JIaCTH MPOEKTHPOBAHUS,

- TeMa paboThI PaCKPBITA, HO BBIBOABI HOCSAT MIOBEPXHOCTHBIN XapakTep;

- MaTepHaJIbl MPAKTUYECKHX 3aHATHH 00pabOoTaHbI HE TIOJHOCTHIO,

- IPOEKT TOATOTOBJIEH B COOTBETCTBUH C MPEIBSIBIIEMBbIMU TPEOOBAHUAMU
B YACTH HOPMOKOHTPOJISL.

Ounenxka 3 - cTaBUTCA 00YYArOIEMYCsl, KOTOPBII JOMyCKaJl CYLIECTBEHHBIE TPOCUETHI
(YOOBNIETBOPUTENLHO) | M OLIMOKU NPH MPUHSITUN MPOEKTHBIX PELICHHUH,
- IPY OTBETE HA BOIPOCHI MOKAa3aJ cnaboe BIageHne HopMaMu
MPOEKTHPOBAHUS,;
- TOKa3aJ ciabble HABBIKK pabOThl C TEXHUYECKON JINTEPATyPOiL;
- He cobmroman TpeOoBaHUs YHU(HUKALUY MPOCKTHBIX PEIIECHUI;
- ZIeNiajl MOBEPXHOCTHBIE BBIBOZIBI O HEOOXOMMMOCTH MTPUMEHEHHSI
MIPOEKTHBIX PELICHMUI,
- IPOEKT TOATOTOBJIEH B COOTBETCTBUH C MPEIBSIBISIEMbIMU TPEOOBAHUSIMU
B 4aCTH HOPMOKOHTPOJIS.

Onenka 2 - CTaBUTCS 00YYArOIIEMYCsl, KOTOPBII COBEPIINI KPUTHUECKHE OIINOKH B
(HEeYZOBIIETBOPUTEIBHO) | pacyeTax MM MPUHATUU MPOCKTHBIX PEIICHU,
- JIOTTyCKaJl BOSHUKHOBEHNE KPUTUYECKON HEOHO3HAYHOCTH B
pa3pabOTaHHOM MPOEKTE,
- IPOEKT TOATOTOBJIEH C HAPYIIEHUSMH TPEOOBAHMI HOPMOKOHTPOJISL.

4.2.2. Jx3ameH

Dx3aMeH sBisiercss  (QOpPMOM  OLGHKM  Ka4ecTBa OCBOEHHUS  OOyYarOLIUMCS  OCHOBHOM
npodeccCHOHANIBbHOW 00pa3oBarelpbHON MpOrpaMMbl MO pas3neinaM AucUMIUIMHBL [lo  pesynmeratam
JK3aMeHa OOy4aroIleMyCsi BBICTABISIETCS OLEHKA «OTJIHUYHO», «XOPOLIOY, «YOOBIETBOPUTENBLHO» HIIU
«HEYIOBIIETBOPHUTEIBHOY.

DK3aMeH MO AUCHUIUIMHE MPOBOAUTCA B COOTBETCTBHU C PACIMCAHUEM IPOMEKYTOUYHOU
aTTeCTalluy, B KOTOPOM YKa3bIBAETCS BPEMsI €r0 IMPOBENEHUs, HOMED ayAHTOPUH, MECTO MPOBEHEHUS
KOHCYJIbTaLlUK. Y TBEP)KACHHOE PACIUCaHHME Pa3MelnaeTcss Ha WH(POPMALMOHHBIX CTEHIAX, a TaKXke Ha
ourmanbHOM caiite YHUBEpCUTETA.

VYpoBeHb TpeOOBaHU AT MPOMEKYTOYHOM aTTECTAIIMH OOYYAIOINXCs YCTaHABINBAETCs pabodeit
MPOTrPaMMON JUCUMILIMHBI U IOBOAHUTCS 10 CBEACHHS OOYHAIOLINXCS B HAYAJIe CEMECTpPa.

DK3aMeHbI MPUHUMAIOTCS, KaK MpaBuJIo, Jektopamu. C paspemeHus 3aBeayromuiero kapenpoi Ha
SK3aMEHE MOXKET NMPHUCYTCTBOBATH NpemnonaBaresb Kadeapbl, MPUBICYEHHBIH Ui MOMOIIH B IpPHEME
JK3aMeHa. B ciydae OTCYTCTBHSL JIEKTOpa 3K3aMEeH NPUHUMAETCS TperonasaTesieM, Ha3HAaYCHHbBIM
PacIIOpsKEHHEM 3aBEAYOIIETo Kadeapoi.

OOGyuaromuecs: Mpu sSIBKE Ha 3K3aMeH O0s13aHbl IMETh NMPH cede 3a4eTHYI0 KHIKKY, KOTOPYIO OHU

MPENbABISIOT 3K3aMEHATOPY.
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Jns npoBeneHusl 3K3aMeHa BeAyLIUI IMPernofaBaTeslb HAKAHYHE IMOJIy4aeT B AEKAHATE 3a4€THO-
5K3aMEHALIMOHHYIO BEJOMOCTb, KOTOpast BO3BPAILAETCs B ACKAHAT NOCJIE OKOHYAaHUsI MEPONPUATHUSA B I€Hb
IIPOBEAEHUS HK3aMeHA WJIH YTPOM CIIEAYIOIEero pabouero aHs.

DK3aMeHbI TPOBOASTCA 1O OMJIETaM B YCTHOM BUAE. DK3aMEHAIIMOHHBIE OMIIETHI COCTABIIAIOTCS IO
yCTaHOBJIEHHOH (hOpMe B COOTBETCTBHH C YTBEPIKAECHHBIMH Kadeapoii 5K3aMEeHAIMOHHBIMU BOIIPOCAMH U
YTBEPKIAIOTCA 3aBeNyIOIUM Kadenpoil exxeroqHo. B Ounere conepkurcs ABa TEOPETUIECKUX BOIPOCA
IIPAKTHYECKAs 3a7a4a.

DK3aMeHaTOpy MNpPeNOoCTaBIsieTCss MPaBO 3a4aBaThb BOIPOCHI CBEpX OMieTa, a TaKkKe MOMHIMO
TEOPETUYECKUX BONPOCOB JMaBaTh [JIs PELICHUs 3a7a4d W NPUMEPbI, HE BBIXOAALINE 34 PaMKHU
MIPOMIEHHOIO Mareprasa o u3y4aeMon AUCLUIUINHE.

3HaHUS, YMEHHS U HABBIKM OOYYarOIIMXCS OMPENeNSIIOTCS OLEHKAMH «OTIMYHOY», «XOPOLIOY,
«YIOBJIETBOPUTENIBHO», «HEYAOBJIETBOPUTENIBHO» M BBICTABISIOTCA B 3a4€THO-3K3aMEHALIMOHHYIO
BEIOMOCTb U B 3aUETHYIO KHI)KKY OOy4aroImerocsi B I€Hb 5K3aMEHa.

IIpn mnpoBeneHMM YCTHOTO 3K3aMeHa B AayAWTOPUH HE JOJDKHO HaxXomuTbess Oomee 15
00y4aroIUXCs Ha OMHOTO MPEToiaBaTes.

IIpn nmpoBeneHUN YCTHOTO 3K3aMeHa CTYAEHT BBIOMpAET SK3aMEHALIMOHHBIA OMIIET B CydaiiHOM
NOPSIZIKE, 3aT€M Ha3bIBaeT (PaMIIINIO, M3, OTYECTBO U HOMEP 3K3aMEHALIMOHHOTO Ouiera.

Bo Bpems osk3ameHa oOywaromuecs MOIYT TONb30BAaTbCA C pPas3pelIeHuss OSK3aMeHaTopa
NPOrpaMMON IMCLMUIUIMHBL, CIPABOYHOM W HOPMATUBHOM JIUTEPATypOH, APYIHMH MOCOOMAMH U
TEXHUYECKUMU CPEICTBAMH.

Bpewmst monroroBku oTBeTa IpH cAave SK3aMeHa B YCTHOH (opMe IOJIKHO COCTAaBJIATh HE MEHee
40 MuHYT (TI0 JKEJTaHUIO OOYYAIOLIerocss OTBET MOXKET OBbITh HOCPOUHBIM). Bpemst orBera — He Oonee 15
MUHYT.

OOy4aromuiics, MCIBITHIBAIOLINNI 3aTPYAHEHUsI MPH MOATOTOBKE K OTBETY IO BBIOPAHHOMY HM
Ounery, uMeeT MpaBO Ha BBIOOP BTOpPOro OmieTa C COOTBETCTBYIOLIUM MPOIJIEHHEM BPEMEHHU Ha
noaroToBky. IIpy OKOHYATENbHOM OIIGHWBAHHH OTBETA OLICHKA CHIDKAETCS HAa OAUH Oaill, HO HE MOXET
OBITh HUKE OLIEHKH «yIOBJIETBOPUTEIBHOY. BbInaua Tperbero Ousnera He pa3periaercs.

Ecnu oOyuaromuiicst sBUIICS HA 3K3aMEH, U, B35IB OUJIET, OTKA3aJICsI OT MPOXOXKIEHHSI aTTECTAL[UH B
CBSI3U C HEMOATOTOBJIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYNOBJIETBOPUTEIBHOY.

Hapymenue nUCOMIUIMHBL, CHUCBHIBAHHME, WCIOIb30BaHHE OOYYAIOLUIUMUCS HEPa3peLIeHHbIX
NEYaTHBIX M PYKOMHUCHBIX MAaTepHajoB, MOOMIIBHBIX TeJle(OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M APYTHUX BHIOB JIMYHOW KOMMYHHKALIMOHHOW U KOMITBIOTEPHOW TE€XHUKU BO
BpeMsl AaTTECTALIMOHHBIX MWCIBITAHUHA 3amperieHo. B ciydae HapymeHust 3Toro  TpeOOBaHUS
npernoaaBarTesb 00513aH yAAIUTh OOyHaroIIerocs U3 ayfUTOPUH M MPOCTABUTh €My B BEIOMOCTU OLIEHKY

CHEYHOBJIICTBOPUTEIIBHOY .
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BricTaBneHne OLEHOK, OTYYEeHHBIX MTPU MOABEICHUN PE3YJIbTATOB MPOMEKYTOYHOH aTTeCTaluH,
B 3a4€THO-3K3aMEHALIMOHHYIO BEIOMOCTb U 3aUETHYIO KHIKKY MPOBOAUTCS B IPUCYTCTBHH CaMOTO
obyuaromerocs. IlpemomaBarenn HeCyT MEpCOHANBHYI) OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb W
TOYHOCTb BHECEHHMS 3aITUCEH O pe3yibTarax MPOMEKYTOUHOHW arTeCTAallH B 3a4€THO-3K3aMEHALHOHHYIO
BEIOMOCTb U B 3aU€THBIE KHIKKH.

WHBanuapl u Juma ¢ OrpaHUYCHHBIMH BO3MOJKHOCTSIMH 3IIOPOBBSI CHAIOT 3K3aMEHbI B CPOKH,
YCTAHOBJICHHbIE WHIWBUAYAJIbHBIM Yy4eOHbIM TUIaHOM. WHBajqMael W JHLA C OrPaHUYEHHBIMHU
BO3MO)KHOCTSIMH 3I0POBbBsI, UMEIOIINE HAPYIICHUS OMOPHO-ABUIaTeIbHOIO ammapara, JOMyCKAalTCs Ha
aTTECTAIIOHHBIE HCITBITAHUS B COMPOBOXKACHUN aCCUCTEHTOB-COMPOBOXKIAAFOIIUX.

IIponienypa mnpoBemeHHs MPOMEXYTOYHOH aTTecTaly Uil OCOOBIX CilydaeB U3JIOKEHAa B
«[TonoxkeHNH O TEKYyILIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEXYTOYHOH arrecTanuu OOy4YaroIlUXcs I10
OIIOII 6akanaBpuara, cnenuanurera U Maructparyps» @I'bOY BO FOxHo-Ypansckuii [AY (FOVYpl'AY-
[1-02-66/02-16 ot 26.10.2016 ).

JUnst cpadu 5K3aMeHa Mo AUCLUIUIMHE 00y4daroniicst JOIDKEH 1aTh OTBET Ha ABAa BOIIpoca B Ouere
U pemuTs 3a1ady. [lepBbie BOmpocs! chopMyIHPOBaHBI AJIs1 KOHTPOJISL 3HAHUHN 1O 00IIe-TeOPeTHIECKOMY
KYPCY NMPOEKTHPOBAHMSI, BTOPBbIE BOMPOCH — I KOHTPOJISI 3HAHUH HETOCPEACTBEHHO IO UCTIOIHEHHIO
3JIEKTPOYCTAHOBOK noTpedbureneil. Pemennem 3amaun oOydaroIuiics: MOKa3bIBAET YMEHUS IPAKTHYECKOTO
NPUMEHEHUST HAKOTUIEHHBIX 3HAHUI.

Kputepun onenkm orsera crynmeHta (Tadin.), a Takxke ¢GopMma €ro NMpoOBENCHHUS JOBOAATCA IO
CBEIIEHHsI CTYIEHTOB Ha MEPBOW JeKIHMH. Pe3ynbrar skx3amMeHa OOBSIBIISETCS] CTYNEHTY HETOCPEACTBEHHO

MOCJE €ro caavu, 3aT€M BbICTABJIIACTCA B 3a4C€THO-3K3aMCHALIMOHHYIO BEAOMOCTD U 3a4YCTHYIO KHUKKY.

HIxana Kputepuu ounenuBanus
Onenka 5 — oOyuaromuiicst obagaer nyOOKUMH U IPOYHBIMHU 3HAHUSIMHU
(oTU4HO) IIPOrpaMMHOI0 MaTepuaia;

— TPH OTBETE MPOASMOHCTPUPOBAJ HCUEPITBIBAIOIIEE, TOCTIEAOBATEIbHOE U
JIOTHYECKU CTPOMHOE U3JIOKEHUE,

— IPaBUJIBHO C(HOPMYITMPOBAT MOHSITHS U 3aKOHOMEPHOCTH 10 BOIIPOCY;

— HCIIOJIB30BAJ IPUMEPHI U3 JOMOJHUTENBHON JIUTEPATYPHI U IPAKTHKH,

— cIenas BbIBO [0 U3J1araeMoMy MaTepHaly,

— 3HaeT aBTOPOB-UCCIIe0oBaTENeH (YUEHBIX) TI0 JaHHOH npodieme;

— peIny MPaKTUIECKYIO 3a/1a4y.

Ouenka 4 — CTyHeHT 00JIaaeT TOCTATOYHO MOJHBIM 3HAHHEM TIPOTPAMMHOTO
(xoporo) Marepuana,;
— ero OTBET MPEICTABIAET rPaMOTHOE U3JIOKEHHE YUeOHOro MaTepuaa mno
CYILECTBY;

— OTCYTCTBYIOT CyI€CTBEHHBIE HETOYHOCTH B (POPMYJIHUPOBAHNUN TIOHSTHIA,
— NPABWJIbHO MPUMEHEHBI TEOPETUUECKUE MTOJIOKEHHUs], TONTBEPKACHHBIE
MIpUMEPAMH,

— PELIMJI IPAKTUYECKYIO 3a1ady.

Onuenka 3 — obyuarommuiicss uMeeT oOIIMe 3HAHKSI OCHOBHOTO Marepuasa 0e3
(YIOBJIETBOPUTEITHHO) YCBOE€HUSI HEKOTOPBIX CYIIECTBEHHBIX MNOJOKECHUH;
— ¢opMyITHUpPyeT OCHOBHBIE TIOHSTHSI C HEKOTOPOH HETOUHOCTBIO;
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HIxana Kputepuu ounenuBanus

— 3aTPyAHSETCS B IPUBEICHUH IPUMEPOB, MOATBEP KA IINX
TEOPETUYECKUE MOJNOKECHHUS],
— PELIMJI IPAKTUYECKYIO 3a1a4y.

Onenka 2 — CTYAEHT He 3HAET 3HAYUTENbHYIO YaCTh NPOrPAMMHOIO MaTepuala,
(HEeYOBIIETBOPHUTEIBHO) | — AOIMYCTHJI CYLIECTBEHHBIE OIIMOKU B TIPOLIECCE M3JIOKEHHUS,

— HE YMEET BbIACJIUTD [JIABHOE U CAEJIATh BHIBOL,
— MPUBOAUT OLIMOOYHBIE OTIPEICICHIS,
— HE PELIJI MPAKTUYECKYIO 3a/1a4y.

Bonpocel k 3x3ameny

3nmech 1 ganee BOMPOCHI K SK3aMEHY COCTAaBJICHBI ISl TPOBEPKH CHOPMHUPOBAHHOCTH MHAMKATOPA

JOCTHIKECHHMA KOMIICTCHIIMHN

HI[-1.1IK-8 — Yuacmeyem 6 npoexmupoeanuu cucmem JIeKmpupuayuu u asmomamuzayuu

MEXHON02UYECKUX NPOYECCOB U OOBEKMOB UHDPACMPYKMYPbI CENbCKOXO3AUCMBEHHBIX NPEONPUSIMIUTL

IlepBbie Bonpochl OnjieToB (00IETEOPETHYECKHH KYPC)

1.
2.

Duepro- u pecypcocoOepeskenue B AIIK. AkTyanbHOCTS.

ITpoextupoBanue, kak cdepa gearenpHOCTH  denoBeka. OCHOBHbBIE — IOJIOXKEHHUS.

Knaccugpuxarus.

3.

4
5
6.
7.
8
9

10.
I1.
12.
13.
14.
15.

CucreMHOe poekTUpOoBaHUE. AKTyalbHOCTb. OCHOBHBIE MOJIOKEHUS.

Craguu NpoeKTUPOBAHUS.

TexHnueckoe 3a1aHUe U TEXHUYECKOE MPEIIOKEHHUE.

TexHU4Yeckoe perlaMeHTUPOBAHUE B IPOEKTHOMN AEATENBHOCTH.

Crangapruzauys U cUCTeMa CTaHAapPTOB.

VYHUpUKaIMs NPOSKTHBIX pelIeHni. AKTyalpbHOCTh. HanpaBnenus yHupuKanuu.
Texanveckuii permameHT. OLeHKa COOTBETCTBHS MTPOEKTa TPEOOBAHUSAM PEITIAMEHTA.
Tunosoe npoektupoBanue. AKTyanbHOCTb. OONIaCTh MPUMEHEHUS.

Tunusauus npoexkTHeIX peuieHui. [IpenmyiecTsa U HENOCTATKH TUITH3ALUH.
IIpoexTupoBaHne cUCTEM KaK €IUHOTO LeJoro. AKTyanbHOCTh. IIpenMyinecTsa 1 HEAOCTATKU.
HuTterpanpHblil noaxon Kk NpoekTuposanuio. [1ytu onTuMusanuu NpOeKTHBIX PEIIEHUN.
HHTrerpanpHblil MOAX0 B CUCTEMHOM UH>KUHUpPHUHTE. OCHOBHBIE 3Tallbl.

HpOeKTI/IpOBaHI/Ie CUCTEM YIPABJIICHUA JKU3HCHHBIM LUKJIIOM HU3OCITIHA. HepCHeKTI/IBbI

MPUMCHCHUA.

16.
17.
18.
19.
20.
21.

Pa3paboTka seKTpUIecKuX cXeM 3JIeKTpoycTaHoBOK. Obiue TpeboBaHus.

Cxewmbl snekTprueckue cTpykrypasle. Onpenenenne. OcHOBHbIE TPpeOOBAHMUS.
Cxewmpl snekTprueckue pyHkroHanbHbie. Onpenenenne. OCHOBHbIE TPEOOBAHMUS.
Cxewmbl snekTprueckue npuHIunuanbaeie. Onpenenenue. OCHOBHbIE TPeOOBaHUS.
Cxewmbl snekTprueckue coenunenmii. Onpenenenne. OCHOBHbIE TPeOOBaHUS.

Cxewmpbl anekTpudeckue nonkimodeHuit. Onpenenenue. OCHOBHbIE TPeOOBAHUS.
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22. Cxewmsl anekrpudeckue oomue. Onpenenenue. OCHOBHbIE TPeOOBaHUS.

23. Cxewmsl 3aekTpudeckue pacnoiokeHus. Onpenenenrne. OCHOBHbIE TPEOOBAHMUS.

24. Apromaruzaiusi nHxeHepHoro npoektupoBanust. CoBpemennsie cuctembl CAD 1 CAD/CAE
IUIsl BBIOJTHEHUS SJIEKTPUUECKON YaCcTU MTPOEKTOB.

25. Apromarmzauusi MHXeHEepHbIX pacueToB. CoBpemenHbie cuctembl CAE nns BeImomHEHUs

BHGKTpH‘{eCKOﬁ HaCTU MPOECKTOB.

Bropsie Bonnpockl 61s1eTOB (31eKTPpUPUKALIHUST)

1. Pacuer snekTpuueckol Harpy3ku Ha BBOJE B 31aHue. MeTonbI pacuera.

2. Pacuer snekTpuuecKoil Harpy3Ku Ha BBOIE B 3Aanue. [loctpoenue rpaduka Harpy3ox.

3. Pacder snekTpuueckol Harpy3kd Ha BBOAE B 34aHue. MCHOAb30BaHHE CTAaTUCTUYECKUX
METOJOB.

4. OrmpeneneHre MOIIHOCTH M BBIOOP HMCTOYHHMKA IHTAHUS TOTPEOUTENS 3JIEKTPUIECKOM
SHEpPrUu.

5. Pacuer u BbIOOp CEUEHUS] TOKOBENYIIUX JKMJI HAPYXKHBIX JJIEKTPHUECKUX ceTeil. IHTepBaibl
Harpy3oK.

6. Pacuer u BBIOOp CEYEHHUST TOKOBENYLINX JKUJ BHYTPEHHUX 3JeKTpornpoBonok. IIposepka mo
YCJIOBHUIO Harpesa.

7. Boibop anmaparypsl yrpaeieHHs U 3ammThl B ceTsix 10 1000 B. OcobenHoctn BBIOOpa
MpeNOXpaHUuTENeH.

8. BrpiOop ammapatypsl ympaBieHus W 3amuThl B cersx no 1000 B. OcobGennoctu BbIOOpa
aBTOMAaTHYE€CKUX BBIKJIIOHaTENIeH.

9. 3amwura oT kOpoTKHUX 3aMmbikaHui. [IpoBepka 3alUTHOMN annaparypbl Ha UYyBCTBUTENBHOCTD.

10. IIposepka BHYTPEHHUX BJIEKTPONPOBOAOK HA MyCK MOILIHOIO ACUHXPOHHOIO IBUTaTENsl.

11. Beibop a3nexkTpooOOpPYAOBaHUS 1O  YCJIOBHSIM OKCIUTyaTallMd B 3aBUCHMOCTH  OT
KJIMMaTU4Y€CKOTO UCTIOTHEHUSI.

12. Beibop 35ekTpooOOpYyIOBaHMS MO YCJIOBUSIM 3KCIUTyaTalldd B 3aBUCUMOCTH OT CTEIECHH
3aIUTHI 3JIEKTPOOOOPYIOBAHHSL.

13. OcoOeHHOCTH MPOEKTUPOBAHHS HJIEKTPOYCTAHOBOK JKHJIBIX M OOIIECTBEHHBIX 3MaHUH.
Kareropun norpebureneii mo HaIeKHOCTH SJIEKTPOCHAOKESHHSI.

14. Pacuer 3eKTpUUE€CKON HArpy3Ku Ha BBOJAE KUJIOTO 30AHUS.

15. Pacuer sekTpUYeCKOi HATPY3KH HA BBOJIE OOIIECTBEHHOTO 3MaHHUSI.

16. Cxemsl 3aekTpudeckux cereil morpedureneii. Bertbop mecra ycranosku BPY u I'PILI.

17. PacnpenenutenbHble MyHKTHI M IPYINOBLIE IUTKH. BIOOp MecTa yCTaHOBKHL.

18. Iluraromme ceru. OnpeneneHue, Ha3HAYEHUE, OCHOBHbIE TPEOOBAHUS.

19. Pacnpenenutenbhble cetu. OnpeneneHre, Ha3HAYeHE, OCHOBHbBIE TPEOOBAHMSI.

20. I'pynnoseie cern. Onpenenenne, Ha3HAYSHNE, OCHOBHbBIE TPEOOBAHMUSI.
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21. OcobeHHOCTU TPOEKTUPOBAHUS CETEH OCBEIIICHUSI.

22. 3amuTa BHYTPEHHHUX 3JIeKTpUYecKux cerell HampspkeHueM ao 1000 B. Ilposepka Ha Toku

KOPOTKHUX 3aMbIKaHU.

23. VcTpoiicTBO BHYTPEHHUX JJIEKTPUYECKUX ceTeil. Bridop cmocoba mpokKaaKu MPOBONOB H

Kabeeii.

24. VCTpoOWCTBO BHYTPEHHHX OJJIEKTpUUecKux ceTedl. OcoOeHHOCTH MPOEKTHUPOBAHMS MECTa

pa3MeIleH st PO3ETOK.

25. Dnektpudyeckoe otorieHne. (OCOOEHHOCTH TPOEKTHPOBAHUS CHUCTEM  PETYJIHPOBAHHS

TeMIEPaTyphl.

TpeTbu Bonpockl OKJIeTOB (MpaKTHYECKAs 3a1a4a)

1. BriOparb aBTOMaTHYECKHE BBIKJIIOYATEIM TPYNIOBOTO W PACIPENCTUTENILHOTO IIUTOB,
MUTAIOIINX OCBETUTENIbHbIE YCTAHOBKM JBYX YHTAJNBHBIX 3aJI0B OWONHOTEKH, Mpenroyiaras dYTo
OCBEIIEHUE B ayIUTOpHsiXx oOIIee paBHOMEPHOE, BBINOJHEHO cBeTwibHHUKaMu LNB 2x36. B mepsom
YUTAJIBHOM 3aJI€ [IECTh CBETUJILHUKOB, BO BTOpOM — 24.

2. BoiOparb aBTOMaTHYECKHE BBIKJIOYATETH TPYIIOBBIX U PACTPEHACIUTEIBHOTO IIUTOB IJIsI

3aIMUTHI ITATH TpeX(I)aSHbIX ACUHXPOHHBIX JJICKTPUICCKUX I[BPIFaTeJIefI B TPEX arperarax.

Arperar YcTaHoBJIEHHBIE IBUIATEH
[lepBrrit 2x AUP80A2 (1,5 kBT, i,=6,5;3,6 A)

Bropotii 2x AUP80A2 (1,5 kBT, i,=6,5,3,6 A)

Tperwii Ix AP132M2 (11 kBT, i,=17,5; 21,1 A)

3. BrpiOparb aBTOMAaTHYECKHI BBIKJIOYATEIh C KOMOMHHUPOBAHHBIM PACLIETIUTENEM ISl 3aIUThI
Tpex(}a3HOro aCHHXPOHHOTO JBHUTATeNsl, NMPUBOMSIIEIO B NeHCTBUE BEHTWIATOp. [laHHBIE IBUTATENS:
AMP80A2 (1,5 BT, in = 6,5, 3,6 A).

4. BoIOparb MpegoXpaHUTENb IS 3ALIUThI TPYIIBEI CBETHIIBHUKOB YIIMYHOTO OCBEIICHHUS 31aHuUs,
HaOpaHHOM U3 MATU CBETUJILHUKOB JIJIS JIAMIT HAKAJTMBAHHUSI, MOITHOCTHIO 60 BT.

5. BpiOparh aBTOMaTHUYeCKHE BBIKJIIOYATENN JJIS 3aLIUTHI JIMHUH, MUATAOIIEH HACOChI CHCTEMBI
ABTOMATU3UPOBAHHOIO MOXKAPOTYIUEHMs 3[AaHUs, €CJIM 4YacThb JIMHUU B TPYNIOBBIX CETSAX BBINOJHEHA
kabenem BBI'Hr-5x4 nmunoit 12 M, pacnpenenurtensHbix — BBI'Hr-5x4 mmmuoit 30 M, nurarommx —

BBI'ar-5x10 nnunoi 7 m. J{purarens Hacoca: AUP80B2; 2,2 kBT; 4,6 A; 83%; cos(¢) =0,87;i,=6,4.
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JUCT PETUCTPAIIUA U3MEHEHHWIA
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