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PaGouas nporpamma cocrasiiena Ha ocHoe @I'OC BO - GakanaBpuar 1o HarpasieHHIO
noarorosku 08.03.01 Crpourenserso (npukas MunoGpuayku Pocenn ot 31.05.2017 r. Ne 481)
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CoriacoBaHo:
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM roly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKECHUS MPOMBIILICHHBIX MPEATPUITHN

IIporokomor 20 1. Ne

3aB. kadeapoii I'.I1. Kopuuiios

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKESHUS MPOMBIILICHHBIX MPEATPUITHN

[Ipotokom ot 20 . Ne

3aB. kadeapoii I.IL EOpHI/IJIOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceaHuu Kadeapbl DJICKTPOCHAOKEHUS MPOMBIIUICHHBIX MTPEIITPUSTHI

IIporokomor 20 1. Ne

3aB. kadeapoii I.IL EopHHJIOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl IJICKTPOCHAOKEHHS IPOMBIIUICHHBIX MPEATIPHITUHN

[Iporokom ot 20 . Ne
3aB. kadenpoii I'.I1. Kopuuiios
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

N3yuenne 0coOOCHHOCTEN DJIEKTPOCHAOKEHHSI CTPOUTEIBHBIX 3/IaHUNA M COOPYKEHUH, a
TaK)K€ CTPOUTENBHBIX TUIOMAMOK. M3ydnTh OCOOCHHOCTH TOTpPEeOUTENel SIEKTPOIHEPTUU
CTPOUTENbHBIX O0BEKTOB JIsl CO3JJaHHS CUCTEMBI DJIEKTPOCHAOKEHHUSI C YUETOM, MPEAbSBIIEMbIX
K HUM TpeOOBaHUH. BHIMONTHITH pacdyeT u BEIOOP TpaHC(HOPMATOPOB U JTMHHIA JICKTPOINEpead ¢
Y4EeTOM KOMIICHCAIIMM PEaKTUBHOM MOIMHOCTH, a TaKXKe pacyeT U BBIOOP 3JIEKTPUUYECKOTO
OCBEIICHUS U HAPYKHBIX CBETUIILHUKOB JJIsl OCBELICHUS U JIEKOPAa.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucrumniauHa DJIEKTPOCHA0KEHUE B CTPOUTEILCTBE BXOJIUT B YacTh y4eOHOTO ILIaHA
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.
Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:
dusuka
NudopmannoHHbIe TEXHOJIOTHU
Maremartuka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:
Mertainnueckre KOHCTPYKLIMK BKIIIOYasi CBapKy
W301511MOHHBIE U OTIEIOYHbIE MATEPUAIIBI B CTPOUTEIILCTBE
OHeprocOeperaronue TEXHOJIOIMM U Marephalibl B CTPOMUTENLCTBE MeTallsinuyecKue
KOHCTPYKLIMH BKJIIOYasi CBapKy

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOYJI5) U IVIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pe3synbrare ocBOEHUS TUCHUTIIUHBI (MOIYJIsA) « DNEKTPOCHAOKEHHE B CTPOUTETHCTBEY
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSAMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXCHHUA KOMIICTCHIIMH

[1K-1 3Hanue MeTo/10B pacueTra KOHCTPYKIUHN 34aHUI U COOpPY>KEHUH, OCHOB MPOEKTUPOBAHMS,
KOHCTPYKTHUBHBIE OCOOCHHOCTH HECYIIMX U OIPXKJAOIIUX KOHCTPYKIHU

I1K-1.2 BelnonHseT pacyeTsl CTPOUTENBHBIX KOHCTPYKLIHUN 31aHUN U COOPYKEHUM,
OCHOBAHMH 110 IIEPBOM ¥ BTOPOM IPYIIIIAM IIPEAEIBHBIX COCTOSIHUI

IK-1.1 OmnpenensieT OCHOBHBIE TMapaMeTpbl OOBEMHO-TITIAHUPOBOUHOTO DEIICHUS
3MaHus (COOpPY)KEHUS) MPOMBIIIIEHHOTO W TPaXAAHCKOTO HAa3HAYCHUsS U
BBITIOJIHSIET MPOEKTUPOBAHUE HECYIIMX M OTPAXAAIONIMX KOHCTPYKIUH C
YUETOM UX KOHCTPYKTHUBHBIX 0COOEHHOCTEN

[IK-2 Croco0GHOCTh pa3pabaTbiBaTh MPOEKT IPOHM3BOJICTBA pPabOT B COOTBETCTBHH C
TpeOOBAaHUSIMU  CTPOUTENBHBIX ~ HOPM W TPaBUJ, OMNPEAeNsATh  MOTpeOHOCTH B
MaTepHUaTbHO-TEXHHYECKUX U TPYIOBBIX pecypcax, pyKOBOJIUTh pa3padOTKON H KOHTPOIHPOBATH
BBITIOJTHEHHUE OPTaHU3AI[MOHHO-TEXHUYECKUX M TEXHOJIOTHUYECKUX MEPOTPUSTHUH 1O MOBBIIIEHUIO
b HEKTUBHOCTH CTPOUTEITHLHOTO MPOU3BOJICTBA

[1K-2.2 Omnpenensier noTpeOHOCTH CTPOMUTEIBLHOTO IIPOM3BOJICTBA B
MaTepUaIbHO-TEXHUUYECKUX U TPYIOBBIX pecypcax
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[1K-2.1

PazpabGarpiBaeT TpOEKT MPOM3BOJACTBA pPabOT: TpaduK MPOU3BOJCTBA
CTPOUTENLHO-MOHTAXXHBIX PabOT, CTPOUTEIBHBIA TEHEpalbHBIN IUIaH,
TEXHOJOTMYECKHE KapThl Ha TMPOU3BOACTBO CTPOUTEIHLHO-MOHTAKHBIX
paboT mpu BO3BEACHUU 3MaHUS (CO-OPYKEHHUS) TPOMBIIUICHHOTO U
IPaXIaHCKOr0 HA3HAYCHHUS
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4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas Tpy10€MKOCTh JUCITUIUTMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaza. vacoB, B TOM UucIIe:
— KOHTaKTHas pabora — 43,5 akaj. 4acos:

— ayauTopHas — 42 akaj. 4acos;
— BHeaynuTopHas — 1,5 akaji. 4acoB
— caMmocTosTeabHas paboTa — 64,5 akaj. 4acos;

®dopma aTTecTaluu - 3a4ET

AynutopHast s
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S 3 © | caMOCTOSITeNIbHOM | ycrieBaeMOCTH U
JUCLIATUINHBI 3 £ . | xommeTeHM
O g £ paboThI MIPOMEKYTOUHOM
nmab. | mpakT. | 5 & ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. | QO &
1. Tema 11 Cucrema
3IEKTPOCHAOKEHHSI.
11 Tema 11 Cucrema
3EKTPOCHAOKEHHSL.
XapaKTepUCTHKH
norpedureneit
3JIEKTPOSHEPTUU.
IIpocreiimas cucreMa
AIIEKTPOCHAOKEHHUS.
OcHOBHBIE JJIEMEHTHI
CHCTEMBI
INEKTPOCHAOKEHUSL.
OcHoBHbIE noTpeduTenn [Noaroroska k .
BxonHoit kOHTpOIIB,
BBICOTHBIX u nabopar. N
. YCTHBIH OTIpOC, TK-2.1,
OOJIBILETIPOJICTHBIX 31aHUK U| 6 5 3aHATHSIM.

N nabopatopHbie I1K-2.2
COOPYKCHHUIL. Pabora ¢ AGOThL
Knaccudpumkarust TUTEPaTyPOH. p
MPUEMHUKOB 3JIEKTPUUYECKON
SHEPrHH u nx
XapaKTepUCTUKU (MOILIHOCTH,
poxm  TOKa,  HampsDKEHHE,
4acToTa, HaJIC)KHOCTh
3JIEKTPOCHAOKEHHS).

XapakTepHble  MPUEMHHUKHU
INEKTPHYECKON JHEPrUH
CTPOUTENIHON TUTOIAAKH U
PEXHUMBI HX PabOTEHI.

Wroro no pazneny 5

2. Tema 1.2. Meroasl pacuera

JNEKTPUYECKUX Harpys3ox.
Komnencanus peaKTUBHOM
MOIIIHOCTH. I'paduku
JNEKTPUYECKUX  HAarpy3ok, HX
Pa3HOBHIHOCTH u CIIOCOOBI
IIOCTPOEHHSI.
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21 Tema 1.2. Meroasl

pacuera INEKTPHYECKUX
Harpy3ox. Komnencanus
peaKTUBHOM MOIIHOCTH.
I'paduku INEKTPUYECKUX

Harpy3oK, UX pasHOBUIHOCTH
U CIOCOOBI  MOCTPOCHHUS
(MHAMBUIyaTbHbBIC u
TPYNIOBBIE, CYTOYHbIE H
TOJOBBIE rpaduku
Harpy3Kn). OcHOBHbBIE
OTIpe/IeIeHUS u
0003HaYEeHUs: HOMHHAJIBHAS
MOIIHOCTh ~ MPUEMHUKA W

TPYIIIBI PUEMHHKOB,
cpenHss MOIITHOCTb,
MaKCHUMaJbHBIE JJTHTENIbHbIE
u KpaTKOBpPEMEHHEbIE
HarpysKd, pacyeTHbIe
Harpys3Ku. [Tokazarenu,

XapakTepusyrmpe Trpaduku
HArpy3KH W MPUEMHHUKH

SIEKTPUIECKON SHEPTHUH.
Croco6b1 OIIpeeNeHUs
pPacyeTHBIX  DICKTPUYECKUX
Harpys3ox. Komnencanus
PEaKTUBHOM MOITHOCTH.
PeakTuBHAas MOIIHOCTh Kak
napamerp pexuma

3NEKTPUIECKOMN CHCTEMBI.
TloTpeOnenue  peakTHBHOM
MOIIIHOCTH ~ ACHHXPOHHBIMH
JIBUTATEISIMU,
TpaHchopMaTopamu,
JNEKTPONIEYHBIMU u
CBapOYHBIMU  yCTaHOBKaMH,
npeo0Opa3oBaTeIbHBIMU
arperaTamu. OcHOBHBIE
HoKa3aTeny,
XapaKTepU3YIOIINe
PEaKTUBHYIO MOIIHOCTS.

[Toaroroska
nabopar.
3aHATHSIM.
Pa6ora ¢
JIUTEPaTypOi.

YcTHBIH onpoc
(cobecemoBanue),
nabopaTopHas
pabora Nel3

IK-2.1,
IK-2.2

Wroro no pazneny

3. Tema 1.3. Pacnpenesnenue
3NEKTPOIHEPTUU HANpPSHKEHUEM 10
u Beme 1 kB. XapaxrepHbie
CXEMBbl BHEIIHEr0 W BHYTPEHHETO
INEKTPOCHAOKEHUS CTPOUTEIBHBIX

Ionaaei
MHOTO(YHKITHOHATEHBIX
BBICOTHBIX 3JaHHH.

u
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3.1 Tema 1.3.
Pacnpenenenue
JNEKTPOIHEPTHU
HampspKeHHeM JI0 U Bhime 1
kB. XapakrepHple CcXeMBbI
BHEIIHET0O W BHYTPCHHETO
3IEKTPOCHAOKEHHSI
CTPOUTENBHBIX IUIOMAJeH U
MHOTO()YHKIIHOHAIBHBIX
BBICOTHBIX

3naHuit. OCHOBHBIE
TOJIOKEHUsT  BBIOOpA  CXeM
3eKTpOCHaOXKeHHs. BriGop
CXeM DJICKTPOCHAOXKEHHs Ha
OCHOBaHUH
TEXHUKO-IKOHOMHYIECKUX
rokasareseil.

Tema 2.1 Tpanchopmaropsi.
Bri6op u pacuyer.
KoncrpykruBabie
OCOOCHHOCTH M HCIIOJIHCHHE.
Bri6op qucIa
TpaHchopmaTopoB.  Bribop
MOIIIHOCTH CHJIOBBIX
TpaHchopMaTopoB Ha
OCHOBaHUH 3IKOHOMHYECKHUX
coobpaxennii. HomuHanbHas
MOII[HOCTh TpaHCcopMaTopa,
JOMYCTUMBIE  TEPerpy3Ku.
ITotepu MOIIHOCTH u
JHEPTHU B CHJIOBBIX
TpaHchopmaropax.
DOKOHOMHYECKH
enecoo0pasHbIit PEKHM
paboThl CHJIOBBIX
TpaHcHOopMaTOpOB.

9,5

ITogroroBka k
nabopar.
3QHITHSIM.
Pabora ¢
JUTEPaTypoH.

VYerHbit onpoc
(cobecenoBanue)

MK-2.1,
IK-2.2

HWroro no pazneny

9,5

4. Tema 2.1 Tpanchopmaropsi.
Bri6op u pacder.
KoHcTpykTHBHBIE OCOOCHHOCTH U
UCIIOJTHEHHE. Bri6op qrca

TpaHc(HOPMATOPOB.

4.1 Tema 21
Tpancdopmaropsl. Beibop u
pacuer.  KoHCTpyKTHBHEIE
0COOCHHOCTU U HCIOJHEHUE.
Bri6op qucIia
TpaHchopmaropoB.  BriGop
MOIITHOCTH CHJIOBBIX
TpaHcHopMaToOpoB Ha
OCHOBAHHH JKOHOMHYECCKHX
coobpaxennii. HomunanbHas
MOIIIHOCTh TpaHcopMaTopa,
JONMYCTUMBIE  TIEPErpy3KH.
Ilotepu MOIIHOCTH u
SHEPTHU B CHJIOBBIX
TpaHchopmaropax.
OKOHOMHYECKH
1esecoo0pa3HbIil PEeKUM
paboThI CHJIOBBIX
TpaHCHOPMATOPOB.

2/11

10

ITonroroBka x
nabopar.
3aHATHUSAM.
Pabora ¢
JUTEPaATypOil.

VYcrTHbIi onpoc
(cobecenoBanue),
nabopaTopHas
pabora Nell

IK-2.1,
[K-2.2

Wroro no pazneny

2/11

10
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5. Tema  2.2.DnexTpuueckue

MalllWuHBI. ACI/IHXPOHHLIG u
CHHXPOHHBIC Z[BI/IFaTeJII/I.HpI/IHHI/IH
HeﬁCTBHﬂ u KOHCTPYKIOUA

CHHXPOHHBIX u ACUHXPOHHBIX
MalluH.

51 2.2.DnexTpuyeckue
MaliuHbl. ACHHXPOHHBIE U
CHHXPOHHBIC
neurarenu. [ IpuHmn
JNCUCTBUS W KOHCTPYKIIHS
CHHXPOHHBIX u
ACHHXPOHHBIX MammH. UX
0COOEHHOCTH pu
NPUMEHEHUH B  BBICOTHBIX
3JAHISIX M COOPY)KCHUSIX.

10

[Moaroroska k
nabopar.
3aHATHSM.
Pabota c
JTUTEPATypOH.

YcTHBIH onpoc
(cobecemoBanue)

IK-2.1,
IK-2.2

Hroro no pasgeny

10

6. Tema 2.3 KaGenpHple U
BO3/yILIHBIC
JTMHUMAIICKTPOIIepead.
KoHcTpykTHBHBIE OCOOCHHOCTH W
UCTIOJIHEHHE DIICKTPUICSCKUX CeTeit
1o u Beiie 1 kB. Beibop u pacuer
KaOenpHBIX auHHE 10 1 kB B
BBICOTHBIX 37aHHSAX U TPeOOBAHUS,
MPEIbSABISIEMbIC K HUM.

6.1 Tema 2.3 KabenpHble H
BO3YIIHBIE JIUHUK
3JIeKTpoIiepe iay.
KoHCTpyKTHBHBIE
0COOEHHOCTH W HCIOJHEHNE
AIIEKTPUYECKUX ceTed 1o u| 6
Boimie 1 kB. Beibop u pacuer
KabenpHbIX JIMHUK 10 1 KB B
BBICOTHBIX 3IaHUAX "
Tpe6OBaHI/I$I, Hpeﬂ"bf[BJ'[ﬂeMble
K HHM.

2/21

10

IToaroroBka x

nabopat 3aHATHSM.

Pa6oTa ¢
JUTEpaTypoH.

VYerHbIi opoc
(cobecenoBanue),
naboparopHast
pabora Ne76,No77

[K-2.1,
IK-2.2

Wroro no pazneny

2/21

10

7. Tema 3.1. 3asemicHue.
Hasnauenue 3a3eMyIeHUs, pacuer
KOHTypa JJIsI BBICOTHOI'O 3JaHUS U
ucrosiHeHue. TpeGoBaHus mpu
IKCIUTyaTalluK CTPOMTENILHOMN
IUIOMAJKK C  TOYKH  3PCHUS
0e30IacHOCTH.

7.1 Tema 3.1. 3azemicHue.
Hasznauenue 3a3EMJICHHUS],
pacyer KOHTYpa JUTSt
BBICOTHOT'O 30aHUS u
ucrnonHeHue.  TpeboBaHus
pu IKCILTyaTaIuu
CTPOMTENILHON TUIOMIAJKH C
TOYKH 3pEHHs 0€30MaCHOCTH.

2/11

10

IlogroroBka Kk
nabopar.
3aHATHUSAM.
Pabora ¢
JUTEPATypOil.

VYeTHBI onpoc
(cobecenoBanue),
naboparopHas
pabota Ne21

K-2.1,
IK-2.2

Uroro no pazneny

2/11

10
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8. Tema 3.2. DnekTpoocBeleHHUE.
Pacuer u BbBIOOp. Bumgsl mamm u

CBCTUJIHUKOB ~ JUISI  BBICOTHBIX
3IaHUI u COOPYKEHHMH.
TpeboBaHUs K HUM IpU BbIOOpPE U
JKCIUTyaTtanuu. KOHCTpyKTHBHOE
UCTIOJTHEHHE HApyKHOTO u
BHYTPEHHETO OCBEIICHUS u
pacder. ABTOMaTHYECKHE
BO3IYIIHBIE  BBIKIIOYATENH U
MPeIOXPaHUTEH.
8.1 Tema 3.2.
DnekTpoocBemenne. Pacuer VYerHbIi onpoc
u BblOOp. Buapl namn wu (cobecenoBanue),
CBETWJILHUKOB JUTSL nmabopaTopHas
BBICOTHBIX 31aHuN u pabora Nel5
. [Toaroroska k N
coopyxenuil. TpeboBaHust K Ha6onat VYcrTHbIi onpoc
HHUM pu BbIOOpE u par. (cobecenoBanue), TIK-2.1,
6 4 6/21 10 3aHATHSM.
JKCIUTyaTallHu. naboparopHast [K-2.2
Pabora ¢
KoncrpykTusHoe . pabota Ne51
JUTEPATypOHl. o
UCIIOJIHEHHE HApY)KHOTO H VYcrHblit onpoc
BHYTPEHHETO OCBELICHUs U (cobecenoBanue),
pacder. ABTOMaTHYECKHUE nmabopaTopHas
BO3/yILHbIE BBIKIIOUATEIN U pabota Ne52
MpeIOXPaHUTEH.
HWroro no pazneny 4 6/21 10
9. TIpoMexxyTouHasE aTTeCTaIus
9.1 IIpomexxyTouHas TK-2.1,
6 3ager
aTTecTanus [K-2.2
Hroro no pazneny
HWroro 3a cemectp 28 | 14/61 64,5 3a4€T
Hroro no aucnumninuze 28 | 14/61 64,5 3a4er
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JIns peanu3anyy OpeayCcMOTPEHHBIX BUOB yd4eOHON padOTHl B Ka4ecTBE 00pa30BaTeIbHBIX
TEXHOJIOTUH B MPENOJABAaHUM JUCUUIUIMHBI HUCIOJNB3YIOTCS TPaJUIMOHHAS TEXHOJIOTUS H
TeXHOJOTusl mnpoOnemHoro oOydeHus. [lepemaya HEOOXOOUMBIX TEOPETHYECKUX 3HAHUH W
dopMHpOBaHHE  OCHOBHBIX  MPEJCTABICHUHA  MOXXET IPOUCXOAUTH C  HCIOJIb30BAHUEM
MYJIBTUMEHHHOTO 000PYI0BAHHUS.

Jlexuuu mpoxXoiT B TPAIUIIMOHHON opme, B hopMe JIEKIUNH-KOHCYIbTAUN 1 TPOOIEMHBIX
nekuuii. Teopernueckuii Marepuan Ha NPOOJEMHBIX JIEKIMAX SBISCTCS PE3YJITATOM YCBOCHHS
MOJyYeHHOW MH(pOpPMAIMK TOCPEICTBOM MOCTAHOBKU MPOOJIEMHOTO BOIIPOCA U MOMCKA MYyTEH ero
pemrenus. Ha Jekmusix — KOHCYNbTaIMAX M3JI0KEHHE HOBOTO Marepualia CONPOBOXKIACTCS
MOCTAaHOBKOH BOMPOCOB U JUCKYCCHEW B TOUCKAaX OTBETOB HA 3TU BOIPOCHI.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Cubuxkun, 10. JI. DnexTpocHaOkeHUE MPOMBIIUICHHBIX U IPaXIaHCKUX 3J[aHUH | y4eOHUK
/ YO. JI. Cubukun. — 5-e¢ u3a., nmepepad. u gon. — Mocksa : UHOPA-M, 2020. — 405 ¢. —
(Cpennee npodeccronanbHoe obpazoBanue). - ISBN 978-5-16-013093-4. - TekcT : 3M€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1080542 (mara oGpamienus: 05.10.2020). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

2. Aruaposa, T. B. DnekTpocHab)keHue U 3JeKTPooOOpyI0BaHUE 3TaHUN H COOPYKCHH !
yueOnuk / T.B. AnuapoBa, M.A. Pamesckas, E./l. CreOyHoBa. — 2-¢ U3, nepepad. u jgom. —
Mocksa : DOPYM : UHOPA-M, 2020. — 415 c. — (Bricmiee oopa3zoBanue: bakanaspuar). - ISBN
978-5-00091-500-4. - Texcr : anexrponHsbIit. - URL: https://znanium.com/catalog/product/1045619
(mata obparenus: 05.10.2020). — Pesxxum qocTyma: mo Mo mucKe.

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. Hlep6akos, E.d.DnekrpocHabxkeHHEe M 3JIEKTPONOTpeOIeHHE Ha MNPEeANpUITUsLX
[Dn.pecypce]: yueonoe mocodue / E.®. Illepoakos, JI.C. Anekcanapos, A.JI. Jlyoos. — M.: ®opym,
2010. — 496 c¢. — URL: http://znanium.com/bookread.php?book=197466/ (/lara oOpamenus
08.09.2014)

2. DOmnextporexHundyeckuid copaBounuk: B 4 1. T. 3. IlpousBoactBo, mnepenada u
pacripeielieHie JJIeKTPHUECKor 3Hepruu [daekTponnsiii pecypc] / Tlox obmi. pea. mpodeccopos
MOBU B.I'. 'epacumosa u ap. (1. pea. A.W. Ilonos). - 10-e uzn., crepeot. - M. : U3naTenbckuii oM
MDMU, 20009. - http://www.studentlibrary.ru/book/ISBN9785383003381.html

3. DnekTpocHabkeHHe [ DNEeKTPOHHBIN pecypc] | yueOHuK aist By3oB / E.A. Konroxosa. - M. :
Wznarensckuit jom MOU, 2014. - http://www.studentlibrary.ru/book/ISBN9785383008973.htm

4. benpix, I''b. DnekrpocHabxenue orpacneit: ydeoHoe mocooue / I'.b. benbix, A.H.
[lemeroB; MI'TY. — Maruutoropck: MI'TY, 2016. — 1 snexrpon. onr. auck (CD-ROM). — 3aru.
c TUTYJL. JKpaHa. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3067.pdf&show=dcatalogues/1/113514
1/3067.pdf&view=true (mara oOpareHus:
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http://www.studentlibrary.ru/book/ISBN9785383003381.html
https://magtu.informsystema.ru/uploader/fileUpload?name=3067.pdf&show=dcatalogues/1/1135141/3067.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3067.pdf&show=dcatalogues/1/1135141/3067.pdf&view=true

04.10.2019). — MaxkpooObekT. — Tekcr : amekTpoHHBbIH. — CBefeHHs JOCTYIHBI TaKXe Ha
CD-ROM.

5. Ilnamanckuii, JILA. DnexkrpooOopyaoBaHuE TMOACTAHIIMIA U OCBETUTEIbHBIC CETU
HPEANPUATHIA, OpraHu3alui U yIpekacHuil ;| yaeonoe mocooue / JI.A. ITnamanckuii. — MockBa :
MUCHUC, 2019. — 180 c. — ISBN 978-907067-42-2. — Tekcr : »3ieKkTpoHHBIA [/
DekTpoHHO-0MOaHOoTeuHas cuctema «Jlampy : [caiit]. — URL: https://e.lanbook.com/book/116922
(mata obparenus: 27.11.2019). — Pexwum gocTymna: mo OImucKe.

6. ®poaos, FO.M., OcuoBsl snmextTpocHabxkenus [Di. pecypc] / FO.M. dpo—nos, B.II.
Menskun. — CI16.: Jlans, 2012. — 432 c¢. — URL: https://e.lanbook.com/book/4544 (nara
obpamienus: 26.11.2019). — Pexxum g0CTyIIa : 110 TMOATHKCKE.

7. IIpoekTHpOBaHHUE IEKTPUUECKOr0 OCBEIIeHus | yueOHoe mocodue / b. W. Bacnager, A. U.
XKnanos, I'. b. Benbix u gp. ; MI'TY. - Maruutoropck, 2017. - 1 snekrpon. ont. auck (CD- ROM)
3ari. c TUTYJL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3900.zip&show= dcataloques/l/113850
5/3900.zip&view=true (mara oopamenus: 04.03.2020). - MakpooOBEKT. - TEKCT : AIEKTPOHHBIH. -
Ceenenus noctynusl Takxke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Hanmenosa Ne oroBopa Cpox faeicTBus JIULIEH3UN
Hue [10 e p por A 5
MS
Windows 7 |1-1227-18 ot 08.10.2018 11.10.2021
Professional
MS Office
2007 Ne 135 o1 17.09.2007 0eccpouHo
. ¢BOOOIHO
7Zip pacmpoctpansiemoe [10 Oecepouro
FAR ¢BOOOIHO 5eCCDOTHO
Manager pacupoctpansiemoe [10 p
STATISTIC [K-139-08 ot 22.12.2008 6eccpodHO
Linux CBOOOIHO 5eCCDOUHO
Calculate  [pacmpoctpansiemoe I[1O p

IIpodeccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHass 0a3a  TEPHOIUYECKUX

w3manmii  East  View  Information

https://dlib.eastview.com/

Hanmonanpuas
UH()OPMAIIMOHHO-aHATUTHYCCKAST URL.: https://elibrary.ru/project_risc.asp
cucteMa — Pocculiickmifi  HMHIOEKC

[TouckoBas cuctema Axagemus Google
(Google Scholar)

WNudopmannonnas cucrema - EnuHoe
OKHO JIocTyma K HHGOPMAIMOHHBIM

URL: https://scholar.google.ru/

URL: http://window.edu.ru/
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®denepasibHOE rocy/1apCTBEHHOE
Or0KeTHOE yupexnaenne|URL: http://www1.fips.ru/
«DenepalLHBIN HHCTHUTYT
DJIEKTPOHHBIE  pecypchbl  OUOIMOTEKH
MI'TY um. I'.11. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcurerckas uH(popMannOHHAs T :

cncrema POCCHS https://uisrussia.msu.ru

Poceniickas T'ocynaperaennas https://www.rsl.ru/ru/4readers/catalogues/
ouobaunoreka. Karamoru

MexayHapoaHast HayKOMETpUYeCKast
pedepaTuBHas u mHonHoTekcToBas 6asalhttp://webofscience.com
JAHHBIX HayyHbix wu3ganuii «Web of
MexnayHnaponnas ~ pedepatuBHas U
MOJTHOTEKCTOBAS CIIPaBOYHAS 0aza
MexnyHapoaHas 0a3a IMOJIHOTCKCTOBBIX
»KypHaioB Springer Journals
MexyHaponHas KOJUIGKIHMS Hay4HBIX
MPOTOKOJIOB II0 PAa3JIMYHBIM OTPACISIM
MexynapoaHas baza Hay4YHBIX
MaTepHaJIOB B 00J1aCTH (PH3NUSCKHUX HAYK
MexnaynapoaHass  0a3a  CIIpaBOYHBIX
W3JaHWH 110 BCEM OTpaciiiM 3HaHHH
Mexnynaponnas pedepatuBHas 0aza
JAaHHBIX 1O YHCTOM M IPUKIAJHOU
9 MarepHaJIbHO-TeXHHYECKOE o0ecneuyeHne U CIUILINHBI (MOTYJIs)

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

MaTepI/IaJII)HO-TCXHI/ILIGCKOG obecricucHue JUCIHHMITIIIMHBI BKJIFOYACT:

1. YueOHble ayauTropuu JUIisl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO THMa: MylbTUMEIUITHbIE
CpeZCTBa XpaHEeHUsl, Iepelaul ¥ IpeACTaBIeHUs HH(OPMAIIHH.

2. YyeOHBICE ayAWTOPWUU [UIS TIPOBEIEHHS] MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
VWHIVBUAYAJIBHBIX KOHCYJIBTALMW, TEKYIIEro KOHTPOJI M IPOMEKYTOYHOM aTTECTALUHU:
MynbTuMeauiHbIE CPEICTBA XPaHEHHUS], IEpeAau U MPeACTaBIeHUs UHPOPMAILIUHU.

Kommiekc TeCTOBBIX 3aJaHUi 11l IPOBEIEHUS IPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

3. Tlomemenuss [UIsi CaMOCTOSITENILHOH paboTel:  oOydaromuxcs: [lepcoHanbHBIC
xomnbroTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B 3JIEKTPOHHYIO
nH()OPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA
4. TTomeneHus 7151 XpaHEHUS ¥ TPOPHIIAKTHIECKOTO 00CITYKUBaHUS y4€OHOTO 000PYAOBaAHUS:
[Mkads! 1151 XxpaHeHUus: yueOHO-METOINYECKON JOKYMEHTAINH, y4eOHOTO 000pYIOBaHUS U

yueOHO-HATJISTHBIX TOCOOHI.

IIpunoxenne 1
YueOHO-MeTOAUYECKOE 00ecTieueHHe CAMOCTOsITeIbHOI padoThl 00y4arouxcs
[lo muctumnuHe «ONEKTPOCHAOKEHWE B CTPOUTENBCTBE» MPEIyCMOTpEeHa ayAWTOpHAas |

BHEAYJIMUTOPHAS CaMOCTOSITENbHAs paboTa oOydvaromuxcsi. BHeayauTopHas caMOCTOATENbHAas paboTa
CTY/ZICHTOB OCYIIECTBIIACTCS B BHUJAE UYTCHUS U MPOPAOOTKH KOHCIEKTOB, JIUTEPATYPbl M DJICKTPOHHBIX
00pa3oBaTeNIbHBIX PECYpPCOB C HEOOXOAMMBIMH _KOHCYILTAIIMSAMHU _TMpenojgaBaTens. AynuTopHas
CaMOCTOsITeNIbHAsI paboTa MpenoaaraeT BIMOJHEHUE J1a00PATOPHBIX PaboT, pelieHue MPaKTHYeCKUX

3aJiay 1o TcMaM Kypca.

Jlabopamopnuwtii npakmukym (6 cemectp)
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OnpeneneHre Y3KOHOMHUYECKH LIEI€CO00pa3HOro peKuMa padoThl CUIIOBBIX TpaHC(HOpMaTopoB
(01/p Nell).

OmnbITHOE TOCTpOEHUE TPahUKOB HArPY30K U ONpeaeeHne ux napamerpos (Ji/p Nel3).

M3mepenune mapamMeTpoB Ta30pa3psaHBIX JaMIl W ITYCKOpETyJIupyromend amnmaparypbl (J1/p
Nels).

N3yuenune kabeapbHbIX TUHUHN deKTporepenad. (1/pNe76).

W3ydeHne BO3MyITHBIX JIMHUHN dNieKkTporepenad.(1/pNe77).

HccnenoBanue pe)XxMMOB HEUTpaIM B CUCTEMAaX 3JeKTpocHa0xkeHus (J1/p No21).

MeToanyeckue yKazaHusl 0 JMCUMILINHE ""JjIeKTPOCHAlXKeHHe B CTpouTeIbcTBRE"
IIpumep pacuera

PACYET DJIEKTPUUYECKOI'O OCBEIIEHMA ITPOM3BOJCTBEHHOI'O ITOMEIIEHMA

Pacuer pa60qer0 OCBCIICHUA

CBeTOTEXHUYECKUI pacyeT

OcgenieHre OyeT pacCUMTAaHO I MPoJieTa 3JIEKTPOMAIIMHHOIO IOMEIIEHUS ydacTKa MENIKOH
dopmoBku (YMD) (23-41 ocu u b-B, pucynok 1.1).

s ocBenienus momenieHus Beioupaem namnsbl tumna JPJI, T.x. o0beKTaMu pa3nuyus He SBISIOTCS
JIOY WU OKpAIICHHBIE MOBEPXHOCTHU, a Takke He TpeOyeTcs MpaBUIILHOW IBETONepenayu, u
BbicoTa nomernieHus: 6osee 8 m [8]. st mamm JIPJI Beioupaem cBetwnbauk tuma "PCII08" (nmeet
BcTpoeHHBIN [IPA), npenHasHaueHHBIN ISl OCBEIIEHUS MPOU3BOJICTBEHHBIX MOMEIIEHUH BBICOTOM
Oosee 6 M. Pacuer mpo U3BOAMM MO METOJUKE, U3II0KEHHOM B [8].

Hameuaem pPasMEIICHUE CBCTHUJIBHUKOB B IIOMCIIICHHUH, pasMEpblL
kotoporo L X B X H =108 X 36 X 15 M. Bricota pacueTHOH MOBEPXHOCTH Han monom h, =

0,8 M, paccTosiHuE TTO/IBECA CBETUIILHUKA HAJI IEpeKpbITHeM h, = 1,2 M.
PacueTnas Bricora mo [8]:
h=H-h, —h =15-08-12 = 13 m. (1.1)

HpI/I pa3sMCIICHUN CBCTUIIBHUKOB Ha Y4Y4dCTKEC PYKOBOACTBYCMCA 3HAYCHUAMH OTHOCUTCIILHOTI'O
pacCTodHrud MEKAY CBCTHIIBHUKAMH, KOTOPOC oOecreynBacT 3KOHOMHYHOCTh OCBETHUTEIIBHOM
YCTAaHOBKHU U pABHOMCPHOCTDb OCBCHICHUS TUIOAAN YIAaCTKaA:

~

Ay =2, (1.2)
h
rie L, - paccrosiHMe MEXIy COCEIHUMHU CBETUIHbHUKAMU;

h - pacuc€THas BbBICOTA MMOABECA CBETHJIBHUKA,

A, - ko3 dunment mo [8].
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Ly=24,-h=1-13=13m

Kpemnnenne cBeTUILHUKOB Oy1eM OCYIIECTBIATh Ha (hepMax, KOTOPbIE PACIOIOKEHBI Yepe3 KaXKIple
6 M. ITosTomy npunumaem L, =12 m.

Toraa B psity MoxHO omectuth 1 = L/L, = 108/12 = 9ceernnpuuka. [IpuHIMaeM K yCTaHOBKE
B psily 9 CBETHIIBHUKOB.

[IpyHrMaeM 4YHCIIO pPSAOOB CBETUIBHUKOB PABHOE JIBYM, TOIJa PpAacCTOSIHME MEXAY psaaMu
CBETWJIbHUKOB paBHO 12 M. PaccTosiHME OT cTeHBl O CBETWIbHHUKA - 6 M. UHMCIIO CBETUIILHUKOB B
nomemiennu N = 18. Pa3menienne cBeTUILHUKOB IPEACTaBICHO HA pucynke 1.1.
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Pucynok 1.1 — OcBemenune nponera YM®



PacueTr oOCBeTHTENHHOH YCTAHOBKH MPOBOAMM METOAOM KO3(PQHIIMEHTa HCIOIH30BAHHUS.
CBeTOBOI MOTOK B KaXJIOM CBETHIILHUKE onpeernsercs mo Gopmyne, [8]:

S
oo En K S7 (13)
N-n

rae Ksan - K03 dunuenT 3anaca, mpuHUMaeM paBHbBIN 1,5;

S- momaas OcBENaeMOr TOBEPXHOCTH, M ;

Z - ko3¢ pUIMEeHT MUHIUMAITLHOW OCBEIICHHOCTH, /i amn JIPJI =1,15;
E; =150 5k - HOpMa OCBELIEHHOCTH, MPUHUMAETCSI COTJIacHO [8];

N - 9KCI0 CBETUIBHUKOB;

N - K03 HUIMEHT UCTIOIB30BaHKS CBETOBOTO ITOTOKA HCTOYHUKA CBETA.

Koa¢ddunmeHt ncnonp30BaHusi CBETOBOTO MOTOKA SBIsieTCs (DYHKIMEH MHACKCA TOMEIICHUS |,
KOTOPBII onpeaensiercs o popmyse:

LB 24-108
"ThL+B) 13-(24+108)

1,51, (1.4)
Torma mis maHHOro KO3(QHIMEHTa HMCIOIB30BaHUSA M KOI()(UIIMEHTOB OTPAKEHHS OT CTEH,
noToKOB 1 1oJ1a P=50%, pr,=70% ¥ pro,=30% npuanmaem n = 0,75.

CBeToBOI1 MOTOK B KaXJI0M CBETHIILHUKE omnpenensercs mo (1.3):

_150-1,5-2592- 1,15
N 18-0,75

= 49680 JsMm.

Cornacro [8] mogbupaem nammy JIPJI moutHocTthio 1000 BT co cBeroBbiM motokom Pn=50000
M. Toraa gakTudeckas OCBEIICHHOCTb:

E, = Lo Da (1.5)

_ 15035000

Ey = 34931 = 150,3 a1k > 150 Jsk.

IToaTomy npuHuUMaeM k yctanoBke jamibl J[PJI-1000 B konuuectse 18 mit.



1.2 DnexTpoTeXHUYECKUI pacyer

K ycranoBke npunrmaeM 1 ocBetutenbHblid IUT THNA SOV -8504, ¢ 4 rpynnoBbIMU JIUHUSIMH.
PaccuuTbiBaeM 3JEKTpUUYECKHUE HArPy3KH OCBETUTENIbHON CeTH, KOTOpBIE OIPENESIOTCS IO
BBIPAXKEHUIO:

P =P K ‘K (1.6)

p.o yeT c npn ?

rae Py - ycTaHOBICHHAsI MOIHOCTD BCEX JIAMII ITOAKITIOYEHHBIX K MIUTKY, KBT;
K. - koadpurnment crpoca (0,95);

Kips - K03 GHULUEHT, YYUTHIBAIOIIUHI IOTEPU MOLIHOCTH B ITyCKOPETrYJIHUpYIOIEH ammaparype
(1,2).

P,o = 18 -1000-0,95-1,1 = 18,81 kBr.
BriOnpaem cedeHne MpoBOJHUKOB OCBETUTEIbHOM ceTn. Haxomum 3HaueHne Toka I, o o
bopmye:

Ppo 18,81

I = = =
PO V3 Uyy-cos@  V3-0,38-0,98

0A, (1.7)
[TuTanue ocBeTUTENBHBIX IUTKOB ocylecTBiseTcs kabenem ABBIT (4x10) ¢ 1omycTUMBIM TOKOM
42 A, rpynmnoBas J1uHug ocBelieHus kabenem ABBIT (4x2,5) nonmyctumbiM TokoM 20 A.

OHpCIleJ'II/IM AOMMYCTHUMBIC TIOTCPU HAIIPSIKCHUSA B OCBETHTENILHOI ceTu. Pacuer IMponu3BOaAUM B
COOTBCTCTBUH C pPUCYHKOM 102, Ha KOTOpOM I/1306pa)i(eHa pacucTHadA cxXeMa Uil OJHOI'0 IIUTKA.

) b

v v v v
1000 Br 1000Br 1000 Br 1000 Br
2 g B

et +
1 1000 Br 1000 Br 1000 Br 1000 Br

r

1000 Br 1000 Br 1000 Br 1000 Br 1000 Br

i
I'pynna | ; ‘ ‘ ‘ ‘
ST 1000Br 1000Br 1000Br 1000 Br 1000 Br

I'pynna 3
['pynna 4




Pucynox 10.2 - Pacuetnas cxema
AU = —, (1.8)

rae  M-MoMeHTHI HauboJiee 3arpykeHHou (a3el, KBT M;
C - pacueTHbIil K03 PHUIMEHT, 3aBUCAIIUI OT MaTepuaia MPOBOIHHKA;

S - ceyenue kabes.

OnpenenM MOMEHTHI HarOoJiee 3arpy>KeHHO! (a3bl:
Mp_q =1-(45+ (45 + 18) + (63 + 18) + (81 + 18) + (99 + 18)) = 405 kBT - m.

Torna neiicTBUTENBHBIE TOTEPU HA y4acTKe Mp_j:

AUy = = 3,68 %.

44 -2,5

PacueTHble moTepu:
AU = AU, — AU,_. — AUy, (1.9)
rae AU, - pacnonaraemsie norepu = 4,8 %
AUy,- notepu HanpspkeHus B kabenbHo# muauM oT KTII 1o muTka.
AU =45-3,68-0,4=0,42 %.

Ha BBOje mmMTKa NMpUHHMaeM K yCTaHOBKE aBTOMAaTHYECKHE BBIKIIOuaTenu tuma BAS2-31
(Iyon = 32 A), Ha OTXOJSIIUX OT MIUTKA OCBETUTEIbHBIX TUHUAX - BAS52-31 (I,,0,=16 A).

10.2 Pacuer aBapuifHOT0 OCBEILIEHUS

CornacHo [1] aBapuiiHOe oOcBellleHHE TOJKHO oOecreunBaTh He MeHee 5% HOpMHpyeMoi
OCBEILIEHHOCTH, a IIUT aBApUIHHOTO OCBEILEHHUS HAIUTHIBAECTCS OT JPYroro rpaHcopmaropa, He
nuTaroniero padouee OCBEUIeHUE JAHHOTO ydacTKa. ABapHilHOE OCBEIIeHHE JOKHO BBITOIHATCS
namnamMu HakanuBaHus. CeetunbHukH Tuna HCII02 [8].

OCBENIEHHOCTD /111 ABAPUHHOTO OCBEIIEHUS:
E, =0,05-E,;;, =0,05-150 = 7,5 5k, (1.10)

ITo [8] Be1OMpaem ['-220-750, HomuHaIBEHOM MOIITHOCTHIO P, = 750 BT 1 HOMUHAIBEHBIM CBETOBBIM
noTokoM @, = 13100 M. PacueT aHaoru4en pacuety pabodero OCBEIICHHUS.



[IpuanMaem 6 namr, pacHoONOKEHHBIX Ha TeX ke (epmax, 4TO M CBETHIbHHKaMH pabodero
ocBeleHus (cM. pucyHok 10.2).

®dakTHYECKUI CBETOBOM MOTOK aBapuitHOTO ocBemieHus 1o (10.3):

_7,5-1,5-2592- 1,15
¢ 0,76

= 80000 Jim.

®dakTHUecKas OCBEIIEHHOCTD ISl aBapuitHOro ocsemienus 1o (10.5):

_ 13100-7,5

Ey = 8000 =12 a1k > 7,5 Jk.

DJIEKTPOTEXHUYECKUI pacyeT aBapUMHOTO OCBEILICHHUS:

K ycranoBke npunumaem 1 mut ocsemenus tuna A0Y-8504, ¢ 2 rpynnoBbIMU JIMHUSMHU.

DNEeKTpUUECKHe HArPy3KU OCBETUTENBHOM CeTH, KOTopbie onpenenstorcs no (10.6):

P

.0 = 6750 = 4500 Br.

Pacuernsrit Tok ocBeTuTenbHOrO mutkKa 1mo (10.7):

I b 7A
P2 V30,38
[TuTanne OCBETUTENBHBIX HIUTKOB ocyllecTBiseTcst kabenem ABBI (4x2,5), rpynnoBas muHus

ocsemeHus: kabenem ABBI' (4x2,5). Pacuer npon3BoauM B COOTBETCTBHM C pUCYHKOM 1.3, Ha
KOTOPOM M300paxkeHa pacyeTHas cxema.

A
Iy v v5
1 750 Bt 750 Bt 750 Bt
B
750 Bt 750 Bt 750 Bt
1 pynna 1
nna

Pucynok 1.3 - PacueTHas cxema
OnpenenmM MOMEHTHI HarOoJiee 3arpy>KeHHO! (ha3bl:
Mp_g = 0,75 - (45 + (45 + 18) + (63 + 18) + (81 + 18)) = 216 kBT - m.

Torpa nercTBUTENbHBIEC IOTEPU HA Y4acTKe VA p:

AUA—B == == 1,94’ %,

44-2,5



AU = 4.5 —1.94 — 0.046 = 2.49 %.

Ha BBOozme mmTKa NMpUHMMaeM K YCTaHOBKE aBTOMAaTHYECKHE BBIKIOYarenu tuma BAS1-25

(I, = 16 A), Ha OTXOASAMNIMX OT IIUTKA OCBETUTENBHBIX JIMHUIX - BA51-25 (I, = 10 A).

Ipuio:xxkenne 2

7 OueHoYHbIE CPeCTBA JJIsl IPOBeIeHNsI IPOMEKYTOYHOM aTTeCTAlMHU

Kon moctmwxkenns
KOMIIETEHIINHA

Muaukatop AoCTKEHUS
KOMIIETeHIIUN

O1eHOYHBIE CPEICTBA

IIK-1: 3nanue MeTO10B pacyeTa KOHCTPYKIMI 31aHNUH U COOPYKEeHNIi, 0CHOB MPOEKTUPOBAHMNS,
KOHCTPYKTHBHbIE 0COO€HHOCTH HECYIIMX M OrPAKIAIIIHX KOHCTPYKIUH

IIK-1.1

-OmnpenensieT OCHOBHbBIE
napameTpsbl
00BEMHO-TIIIAHUPOBOYHOTO
pELICHHS 3aHUS
(coopysxeHus)
HPOMBIIIJICHHOTO U
rpakIaHCKOT'O Ha3HAUCHUS U
BBINOJIHSICT MPOCKTUPOBAHKE
HECYIINX U OTpaKaaromux
KOHCTPYKLIUH C yUE€TOM HX
KOHCTPYKTUBHBIX
0coOeHHocTe

He ¢popmupyercs

MK-1.2

Brinonnser pacuerst
CTPOUTEIBHBIX KOHCTPYKLIUN
3/1aHUM U COOPYKEHUH,
OCHOBAaHUH 110 NIEPBOM U
BTOPOM IpynIam

MPCACIIbHBIX COCTOSIHUH

He ¢popmupyercs

a) [lnanupyembie pe3yjbTaTbl 00y4eHHS M OlleHOYHbIE CPeACTBA AJIsl POBeAeHHs POMeKYTOYHOM

aTTecTaluu




[K-2.1

- Pa3pabareiBaet mpoexT
IPOM3BOJICTBA PaldoT:
rpaduK Mpou3BOICTBA

CTPOUTEIBHO-MOHTAXHBIX
paboT, cTpoUTeIbHBIN
TreHEepaJIbHBIN I1J1aH,
TEXHOJOTMYECKHE KapThl HA
MIPOU3BOJICTBO
CTPOUTENbHO-MOHTaKHBIX
paboT Mpu BO3BEACHUU
3MaHus (CO-OPY)KCHHS)
IPOMBIIIICHHOTO U
IpaXAaHCKOTO Ha3HAYCHUS

ogakrwdE

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

UTto co00ii MpeACTaBIsIeT CUCTEMA IIEKTPOCHAOKEHUS?
Uro Bl 3HaeTe o cunoBoM Tpanchopmarope?

OO0bscHUTE TOHATHE TOTPEOUTENb U ANEKTPOIPUEMHUK?
HazoBute MeTob! pacueTa 3JIeKTPUUECKUX Harpy30K?
CyTtb MeToa pacueTHbIX KO3 huueHToB?

Cytb MeToaa ko3 puImeHTa cupoca u OrpaHHYEHHS B €r0
NPUMEHEHUU?

MeTto/ yaenbHOro pacxo/ia 3JeKTpo3Heprun?

Meton yAenbHON IIIOTHOCTH JIEKTPUUYECKON HArpy3Ku?
Haznauenne koMMyTallMOHHBIX annaparos 10 1 kB.

. HazHauenne kOMMyTaIlMOHHBIX amnmnapaToB Bbiiie 1 kB.
.Ilo kakuM TpHU3HAKaM KIACCHPUITUPYIOTCS

PUEMHUKH
AJIEKTPO3HEPTHH B COOTBETCTBUU ¢ [TYD?

B dWeM s orTnuume Mexay NPUEMHHUKOM M IOTpeOuTenem
3JIEKTPOIHEPTUU?

HazoBute xapakTepHble 3JI€KTPOIIPUEMHUKH 3JIEKTPOIHEPTUH.
Uto nmoHuMaeTcs 1o dMEeKTPUIECKON Harpy3Kou?

Hazosure OCHOBHbIE buznyeckue BEJIMYUHBI,
XapaKkTepu3youue rpaduk 3MeKTPUUECKUX Harpy3oK.

JaiitTe onpezeneHre HOMUHAIBHOW MOLITHOCTH

Kak BbIOMpaeTcs [UIMTENBHOCTh HHTEpBala OCPEAHEHUS
Harpy3ku?

Hazosure roKa3aTe’,
ANEKTPUUYECKUX HArPY30K.
Uro Takoe KOIPPHUIHMEHT pPa3HOBPEMEHHOCTH MAaKCHUMyMa
Harpysku?
Hazosute
crpoca.
Uro Takoe «1MKoBasi Harpy3Ka?»

Yto Takoe «peaKTUBHAsI MOIIHOCTH)?

Ilepeuncnure wm3BecTHhle Bam  MeTOapl  OmpeneneHus
pacueTHBIX  DJIEKTPUYECKMX  HArpy3okK.  YKaXuTe  HuX
JOCTOUHTCBA, HEIOCTATKU M 00JaCTh IPUMEHEHUS

B kakux ciaydasx MOXKHO MPHUMEHSATb METOABI YAEIbHOTO
pacxoza NMEKTPOIHEPTUH U yJIENbHON IUIOTHOCTH HArpy3oK?
Kakumu  mokazarensiMu  XapakTepus3yeTcsi  peakTHUBHas
MOIIHOCTb?

HazoBuTe ocHOBHBIE MOTPEOUTENN PEAKTUBHON MOIIHOCTH.
Kaxue nctouHnky peakTHBHONM MOUTHOCTH U KOMIIEHCUPYIOIIIHE
YCTpOICTBa MPUMEHSIOTCS HA MPOMBIIIEHHBIX TPEAIPUITHAX?

XapaKTepU3YIOIIHe rpadux|

o0nacTb mNpuUMEHEHUs MeToja Kod(h( UIIMEHTa




[K-2.1

- Pa3pabareiBaet mpoexT 3aoaua 1. OnpenenuTh pacyeTHBIE ANEKTPUUECKHUE HATPY3KH,
NPOM3BOJICTBA paboT:  [BBHIOpPAaTh HCTOYHUKHU MUTAHUS, BEIOPATh CUIIOBBIE TpaHC(HOPMATOPHI €
rpaduk MpoU3BOACTBA [yU€TOM  KOMIICHCAIlMM  PEAaKTUBHOM  MOIIHOCTH U CXEMY

CTPOUTCIIBHO-MOHTAXHBIX BHGKTPOCHEIG)KCHI/ISI IMPOMBIIJICHHOT'O 06’beKTa Ha OCHOBaHMUUY]
paboT, cTpoUTENbHBIA  3aJaHHOW BEJOMOCTH 3JIEKTPOIPUEMHUKOB.

TeHEPAIBHBIN IIJ1aH, 3
8 HaumenoBaHue 3/1€KTPONPHEMHHKA Py, xBt n K cos @ ge
TEXHOJIOTHYCCKUEC KAPThl HA n/n
1 2 3 4 5 6 7
HpOI/I3BOI[CTBO 3-pasnbiit AP
| |Komnpeccophas yctaHoBKa 28 5 0,65
CTpOHTeHBHO_MOHTa)KHLIX 2 |BeHTHAsTOpHAs YCTaHOBKa 15 4 0,7 0.8 0.75
3 |Hacochas ycraHoBka 55 8
pa6OT HpH BO3BCACHUH 4 |Cranok ¢pesepublii 11,5 14
5 | CraHOK TOKapHBIi 14 12
3AaHu (COOp}/}KeHI/Iﬂ) | 6 |Cranok cTporanbHblit 11 10
HpOMBI]_HJ]eHHOI‘O u 7 _|CraHOK Kapyce/abHbIH 40 2
8 | CraHok HaXaauHbli 2,8 5 0.14 0.5 173
TpaXXJaHCKOI'O Ha3HAUYCHUA 9 |Cranok BUHTOpE3HbIi 15 6 2 y 2
10 |Cranok pacTouHblit 42 2
11 |Cranok wnndoBaabHblH 3 15
12 |CraHoK cIMTKOOOAHPOYHBIH 45 4
13 |CraHOK ranToBo4HBIi 4 8
14 |MonoT KOBOUHBI 15 7 0.24
P 15 |Tlpecc mTaMnoBOYHBII 4.5 12 5 0,65 1,17
16 | AsToMat (pesepHbiit 7.5 20 0,17 -
17 _|Tleyb MHAYKUMOHHAS 8 4 0.75 0,35 2,67
18 |Ileus nyrosas 30 4 % 0,87 0,56
19 |Ileus conpoTHBaCHUSA 35 6 0,8 0,95 0,33
20 |KoHBeiiep JICHTO4HBI . 35 ! 2 0.55 0.75 0.88
| 21 |TpaHcnoprep poJIHKOBBI 10 | 3

3aoaua 2. Bribpatb cuiioBbie TpaHC(HOPMATOPHI IS B3PHIBO- U
MOKapOOIMACHOTO IIeXa C YYeTOM KOMIICHCAIlMH PEaKTUBHOU
MOIITHOCTH, €CJM pacueTHas Harpyska cocraBiser 3250kBA, c
npeobnaganuemM norpedureneit Il kareropun.

[1K-2.2

Onpenenser NOTPeGHOCTH (3,544 | OTPENIETTUTE DJIEKTPUYECKHE Harpy3Kd METOJIOM

CTPOUTEIILHOTO Kod(puIMEeHTa crpoca
POXU3BOZICTBA B BegoMocTh 3IeETpHUSCENK HATPVSO0K 3a8044.
_ VOTEHOENSHHIE MOLHICT: UsXa, XBT I SEpHasTan
MaTCprUAJIbHO-TEXHUYCCKUX . T — - = . . - - _ . - =
" TPYHAOBBIX peCypcCax - 1 3 3 3 T ; = 7 7 10 11
1 | I=x xomog=oH mpasamsa 4750 | 2809 | 4880 | #950 | 5150 4650 | 4700 | 4820 | 4750 | 55§
2 | Camag TCM 143 195 | 205 [ 265 | 280 | 350 | 380 | 420 | 430 [ 500
3 | I]=x ropsdsn mpoiEma 7600 | 7830 [ 7700 | 7740 | TEOO[ TESQ [ 7900 | 79460 | 8150 | B2
4 | CoesmT 1460 | 1500 [ 1560 | 1680 | 1740 1430 [ 1420 1330 | 1440 149
3 | Vesemo-scmowgraTemsmes | 1300 | 1560 | 1580 | 1550 | 1600 1610 | 1620 | 1650 | 1690 | 170
MACTEPCIHE
§ | Haoocuze 2200 | 2299 | 2250 | 2360 | 2480 2690 | 2780 | 2260 | 2630 | 22§
Hacoze (§3B) 4420 | 2330 | 4450 | 4500 | 4280 | 4550 | 4620 | 4810 | 4120 | 417
7| 3zmagovmpamnewes 129 130 | 150 [ 180 | 200 | 290 | 300 | 500 | 600 [ 400
5| Pewomrmo-wsammermni nex | 230 1000 | 1300 [ 1560 | 1400 1250 | 1330 | 1660 | 1440 [ 111
ER S B200 | B30 [ B220 | B400 | B150[ B130 [ B110 | B230 | B440 | B35

l-II Fopmyc ecmomoraransaam 1300 | 1380 | 1450 | 1480 15-EI-II 1510 | 1620 1350 | 1480 | 152
COYEE (T IHEPTETINE)

11 | Crasps nepamanm B00 | 980 | 1010 1520 | 930 | 1080 | 1210 1320 | 1110 114

12 | Ororesoma - - - - - - - [- I

15 | Rosmpercap=ze T130 | 1150 | 1190 | 1190 | 1120| 1180 | 1120 | 1190 | 1150 119
Koummpeccapszs {§:8) 1200 | 1330 | 1450 | 1500 | 1480| 1550 | 1620 1810 | 1120 119

13 | Ongema omen 130 | 100 | 170 | 150 | 140 | 250 | 200 | 220 | 210 | 204

15 | Perepayep o8 ormiiin 150 | 360 | 350 | 530 | 580 | 450 | 380 | 370 | 310 | 340

16 | Omparas caenmas 500 | 330 | 330 | 570 | 390 | 410 | 320 | 330 | 360 | 594
TOAUETIE

0) Ilopszoxk TpoBeJeHHMs1 TPOMEKYTOYHON aTTecTalMM, IOKa3aTeld W KPUTepPHH
OLleHUBAHMSA:

[IpoMexyTouyHasi aTTecTalys M0 JAUCHUILTHHE «JIEKTPOCHA0KEHHE B CTPOMTEILCTBEY BKIFOYACT
TEOPETUYECKUE BOIMPOCHI, ITO3BOJISIIOLINE OICHUTh YPOBEHb YCBOCHUS OOYYalOIIMMHUCS 3HAHUM, WU
NpaKTHYSCKUE 3a/IaHNUs, BHISBILIOIIUE CTEIICHh COPMUPOBAHHOCTH YMEHUI U BIIaJICHUM, TIPOBOJUTCS B
¢dopme 3agera.



DK3aMeHBI 110 JJAHHOH AUCIUIUIMHE TPOBOASITCS B YCTHOHM (hopMe 10 SK3aMEHAITMOHHBIM OWjIeTaMm,
KaKIIBIH M3 KOTOPBIX BKIIFOUAET 2 TEOPETUUECKHUX BOTIPOCA M OTHO MPAKTUIECKOE 3aJaHHeE.

IMoka3zaTe/in U KPUTEPUHU OLIEHNBAHUSI 32UTEHO:

s monrydeHus 3a4era MO AMCIUIUIHHE «DJICKTPOCHAOKEHHE B CTPOUTEILCTBE», O0YYAFOIIUNCS
MOKa3bIBaeT 3HAHWS HA YPOBHE BEHITIONHEHUS W 3alUTHl JIAOOPATOPHBIX PabOT, BOCIPOHW3BEACHUS U
0o0BsicHeHHsT WH(OPMAIIUY, HABBIKM PEUICHHS TMPOCTHIX 3a7ad B OOJIACTU 3JICKTPOCHAOXKCHHS, yMEET
MOJIE30BAThCSl COBPEMEHHBIMH CpelcTBaMU HH(OPMAIMOHHBIX TEXHOJOTHH, BIAJeeT OCHOBAMH
AIIEKTPOCHAOXKEHUST TPUMEHHUTEIHHO IS BEICOTHBIX 3/TAHUHN U COOPYKEHHH.

— Ha OIIEHKY «3a4TeHO»— 00yJatoIIuiics IEMOHCTPHUPYET MMOPOTOBBI YPOBEHD C(HOPMHUPOBAHHOCTH
KOMIIETCHIIMI: B XOJ¢ KOHTPOJIbHBIX MEPONPHATHH JOMYCKAIOTCS OMIMOKH, MPOSBISETCS OTCYTCTBHUE
OTJENbHBIX 3HAHWH, YMEHH, HaBBHIKOB, OOyYaroIIUiics WCHBITHIBACT 3HAUYMUTENBHBIE 3aTPYAHCHUS MPH
OTIEpUPOBAHUY 3HAHUSAMU M YMEHHSIMH TTPH UX IIEPEHOCE HAa HOBBIE CHTYAIIHU.

— Ha OLEHKY «He 3a4TeH0» — Pe3yJIbTaT O0Y4YeHUs He JOCTUTHYT, 00Yy4aIOIIHUNCS IEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHyecKoro MaTepuana, JOIMyCKaeT CyIIeCTBCHHbIE OIIMOKU, HE MOXKET
MI0Ka3aTh MHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS IIPOCTHIX 3a/1a4.



