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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceaHuu Kadeapbl DJICKTPOCHAOKEHUS MPOMBIIUICHHBIX MTPEITPUSTHI

[Ipotokom ot 20 r. Ne

3aB. kadenpoii I.IL EOpHI/IJIOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKECHUS MPOMBIIICHHBIX MPEATPUITHN

IIporokomor 20 1. Ne

3aB. kadeapoii I'.IL ﬁ)pHHHOB

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKECHUS MPOMBIILICHHBIX MPEATPUITHN

[Ipotokom ot 20 . Ne
3aB. kadenpoii I'.I1. Kopuuiios

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu KadeaApbl IJICKTPOCHAOKEHHS IPOMBIIUICHHBIX MPEATPHITHI

IIporokomor 20 . Ne
3aB. kadeapoii I'.IT. Kopamio
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

N3yuenne 0coOCHHOCTEH DJIEKTPOCHAOKCHHSI CTPOUTEIBHBIX 3/IaHUH U COOPYKEHUH, a
TaK)K€ CTPOUTENBHBIX IUIOMAAOK. M3yunTh 0cOOEHHOCTH NOTpeOUTENEl 3IEKTPOIHEPTUN
CTPOUTENbHBIX O0BEKTOB JIsl CO3JJaHHS CUCTEMBI DJIEKTPOCHAOKEHHUSI C YIETOM, MPEAbSBIIEMbIX
K HUM TpeOoBaHM. BBIMONHATE pacdyeT u BEIOOP TPaHCPOPMATOPOB U JTMHUN JIEKTPOIIEpeaay C
Y4eTOM KOMIICHCAI[MM PEaKTUBHOM MOIMHOCTH, a TaKXKe pacyeT U BBIOOP 3IEKTPUYECKOTO
OCBEILIEHUS U HApYKHBIX CBETHJIbHUKOB JJIs1 OCBELIECHUS U IEKOPA.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

JucuuruinHa DJIEKTPOCHAOKEHHE B CTPOHUTEIBCTBE BXOJIUT B 00s3aTelbyl0 YacTb
y4eOHOT0 I1aHa 00pa30BaTEIbHON MPOTrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

dusuka

Maremaruka

3Hanus (YMEHHs, BIAJICHUS), OMyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OymyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

WNnxeHepHble cCUCTEMBI U 000py10BaHUE 3JaHUI

WudopmanroHHbIe TEXHOIOTHH TPOSKTUPOBAHMS 3[[AHUN U COOPYKESHU I

OCHOBBI IPOEKTUPOBAHUS HHKEHEPHBIX COOPYKEHUI

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOEHHUS

AUCUMILTUHBI (MOYJIS1) ¥ IVIAHMPYeEMBbIe pe3yJIbTaThl 00y4eHus

B pesynbrare 0cCBOGHHS JUCIUILIHHEL (MOAYIIS) «DIEKTPOCHAOKEHUE B CTPOUTEIHCTBEY
oOyuyaromuiics 10JkeH 001a1aTh CAEAYIOIMMU KOMIIETEHIUSAMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIM

OIIK-3 Cnioco0OeH npuHUMATh pelieHus B mpodeccuoHansHoi chepe, UCIOoNb3ys TEOPETHUECKUE
OCHOBbI M  HOpPMAaTHBHYKO  0a3y  CTpPOUTENbCTBA, CTPOUTEIBHOM  HUHAYCTPUHU U
JKUJIMITHO-KOMMYHAJIbHOTO X0351CTBa

OIIK-3.1 OcymiecTBiseT BHIOOP IUIAHUPOBOYHON M KOHCTPYKTHUBHOM CXEMBI 3/1aHUS,
rabapuTbl M THUII CTPOMUTEIBHBIX KOHCTPYKLUMH 37aHMS, OLIEHUBAET
IIPEUMYIIECTBA U HEJIOCTATKU BEIOPAHHOT'O PEIICHUS

OIIK-3.2 OcymiecTBiseT BBIOOP CTPOMTEIBHBIX MAaTE€pHaJOB JJIsi CTPOUTENBHBIX
KOHCTPYKUMH M M3AETUH U ONpEeNeNseT KaueCTBO CTPOUTEIbHBIX
MaTEpHUaIOB HA OCHOBE SKCIIEPUMEHTAJIbHBIX UCCIEAOBAaHNUN UX CBONCTB

OIIK-3.3 OcymiecTBisgeT BBIOOP NPOEKTHBIX PpEIIEHUH U TEXHOJOTHYECKOro
000py/10BaHUSI HHKEHEPHBIX CUCTEM KU3HE00ECHIEUeHUsI B COOTBETCTBUHU C
TEXHUYECKMMHU YCIOBHSIMH
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4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)

OO0m1as Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIISET 2 3a4ETHBIX SAMHMI] /2 aKaJl. 4aCOB, B TOM YHCIIC:

— KOHTaKTHas paboTa — 55 akas. 4acos:

— ayauTopHas — 54 akaJ. 4acos;

— BHeaynuTopHas — 1 akajl. 4acos;

— caMmocTosTeIbHas paboTa — 17 akajl. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

dDopMa arrecTaluu - 3a4cT

AynutopHas 3 =
o KOHTaKTHas paborta E QE ®dopma TeKyIero
Pazzen/ Tema % (B axaz. acax) E [~ Bux . KOHTpOJIA Kon
[ — : S 5| caMOCTOATENLHOM |  yOMeBACMOCTHH | L o0 o
@) g £ paboTsl MIPOMEXKYTOYHOM
Tex. mab. | mpaxr. zZ9 aTTecTalyy
3aH. 3aH. QO &
1. Tema 11 Cucrema
3IEKTPOCHAOKEHHSI.
1.1 Tema 11 Cucrema
AJIEKTPOCHAOKEHHUS.
XapakTepucTUKu
notpedureneit
JNEKTPOIHEPTHH.
IIpocteiimas cucrema
3IEKTPOCHAOKEHHUSI.
OcHOBHBIE 3JIEMEHTBI
CHCTEMBI
AIIEKTPOCHAOKEHHUS.
OcHoBHEIE moTpeduTenn
BBICOTHBIX " Tonroroka K BxoaHoil KOHTPOIIB,
OOJBIIETIPOTIETHRIX 3MaHUN U nabopar. YCTHBIH orpoc, OIK-3.,
COOPYKEHHH. 5 3 2 SATATIGM. nabopatopHbie OIIK-3.2,
Pabora ¢ OIIK-3.3
Knaccudukarust . paboTs
. JATEPaATypOi.

MPUEMHHUKOB 3JICKTPHUUECKON
SHEPrHH u 1704
XapaKTePUCTUKU
(MomHOCTH,  pOX  TOKa,
HarnpsHKEHUeE, 4acToTa,
HaJeKHOCTh
AIIEKTPOCHAOKEHHUS).
XapakTepHple  NPUEMHUKH
IEKTPUYECKOU SHEPTUu
CTPOUTENHHON IUIOMAAKA H
PEXKUMBI UX pabOTHI.
Wroro no pazneny 3 2
2. Tema 1.2. Metoapl pacuera
INEKTPHYECKUX Harpys3ox.
Komnencanus peaKTUBHOM
MOIIIHOCTH. I'paduku
JNIEKTPUYECKUX  HArpy3oK, HX
Pa3sHOBUIHOCTH M CIIOCOOBI
HOCTPOCHHSI.
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21 Tema 1.2. Meroas

pacuera NMEKTPHIECKUX
Harpy3oK. Komnencanus
PEaKTHBHOM MOII[HOCTH.
I'paduxu ANEKTPUYCCKUX
Harpysok, ux
Pa3HOBUIHOCTH U CIOCOOBI
HOCTPOCHHUS

(MHAUBUIyaNbHBIE u
IPYIIIOBBIE, CYTOYHBIE U
TOJIOBBIC rpaduKu
Harpysku). OcHOBHBIE
OIIpeAeIeHHNs u

0003HaYeHUs: HOMHHAJIbHAS
MOIIHOCTh IpPHEMHHKA U
TPYIIIBI MIPUEMHHKOB,
CpenHsIs MOIIHOCTb,
MaKCHMaJIbHbIE JJIUTENbHBIC
u KPaTKOBPEMEHHEIE
Harpysku, pacueTHbIe
HaTrpy3KH. [Tokazarenm,
XapakTepusyoonme rpapuku
Harpy3kd W  TIPUEMHHUKU
SIEKTPUIECKON SHEPTHUH.
Croco6b1 olpezeneHus
pPacUYeTHBIX  JJIEKTPUUECKHX
Harpys3ok. Komnencanus
PEaKTUBHOMU MOULIHOCTH.
PeakTuBHAas MOIIHOCTH Kak
napameTp pexnMa
3NEKTPUIECKOMN CHUCTEMBIL.
TloTpeOneHue  peakTHBHOM
MOIITHOCTH  aCUHXPOHHBIMU
JIBUTATEISIMU,
TpaHchopMaTopamu,
JNEKTPONIEYHBIMU u
CBAPOYHBIMH yCTaHOBKaMH,
npeoOpa3oBaTeILHEIMU
arperatamu. OCHOBHBIE
MOKa3aTey,
XapakTepu3yolye
PEaKTHBHYIO MOIIHOCTb.

2211

TloaroroBka
nabopar.
3AHITHSIM.
Pabora ¢
JTUTEPaTypOH.

VYcerHsIi onpoc
(cobecenoBanue),
nabopaTopHast
pabora Nel3

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

Wroro no pazneny

2/21

3. Tema 1.3. Pacnpenenenue
3NIEKTPO3HEPTUU HANIPSDKEHUEM 10
nu Beme 1 kB. XapakrepHsie
CXEMBbl BHEIIHEr0 W BHYTPEHHETO

3IEKTPOCHA0KEHHS
CTPOUTENBHBIX  IUIOHIAJeH
MHOTO(YHKITHOHATbHBIX
BBICOTHBIX 3JIJaHUH.

u
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3.1 Tema 1.3.
Pacnpenenenue
INEKTPOIHEPTUH
HanpspKeHHeM 0 | Bhmre 1
kB. XapakTtepHble CcXEMBI
BHEITHETO U BHYTPEHHETO
AIIEKTPOCHAOKEHHU S
CTPOHTENBHBIX IUIOMAACH U
MHOTO()yHKIIHOHAJIbHBIX
BBICOTHBIX

31aHuil. OCHOBHBIE
MOJIOXKEHUST BBIOOpAa  CXeM
3NeKTpocHabxeHud. Bri6op
CXEM DJICKTPOCHAOKEHHS Ha
OCHOBaHUH
TEeXHHUKO-I)KOHOMHYECKIX
MOKa3aTeNen.

ITogroroBka k

Tema 2.1 Tpanchopmaropsl. nabopar. VeTHbH OMDboC OIlK-3.1,
Bei6op u pacuer. 2 2/21 2 3aHATUSM. p OIIK-3.2,
KoHcTpyKTHBHBIC Pa6ora ¢ (cobecenosanmc) OIIK-3.3
0COOCHHOCTU U HMCIIOJIHEHUE. JIMTEPaTypOil.
Bri6op gucna
TpaHchopmaTopoB.  Bribop
MOIIIHOCTH CHJIOBBIX
TpaHchopMaTopoB Ha
OCHOBaHUHM HKOHOMHYECKUX
CO00paKeHHH.
HomunansHas MOIITHOCTb
TpaHchopmaropa,
JONYCTUMBIE  TIEPErpy3KH.
Torepu MOIIHOCTH u
SHEPrHu B CHJIOBBIX
TpaHchopmaTopax.
DOKOHOMHYECKH
11e1eco00pa3HbIi pexXIM
paboTsl CHJIOBBIX
TpaHchOpPMAaTOpOB.
HWroro no pazaeny 2 221 2
4., Tema 2.1 Tpanchopmaropsl.
Bri6op u pacuer.
KoHcTpykTHBHBIE OCOOEHHOCTH U
ucrojHeHne.  Bpibop  umcia
TpaHc(HOPMATOPOB.
4.1 Tema 2.1
TpancdopmaTopsl. Beibop u
pacuer.  KoHCTpyKkTHBHBIE
0COOCHHOCTH M HCIIOJIHEHUE.
Bri6op qucna
tpancdhopmaTopoB.  Bridop
MOIIIHOCTH CHJIOBBIX
TpaHcHOopMaTOpoOB Ha TMoarotoska §
OCHOBAHHH JKOHOMHYCCKHUX YcrHbII OorpocC
COOOpaKeHHH. nabopar. (cobecenoBanue), OIK-3.,
HomunaneHas  MOIIHOCTB 412,41 2 SATTHAM. nabopaTopHast OIR-3.2,
Pabora ¢ OIIK-3.3
TpaHcopmaTopa, . pabora Nell
JIUTEPATypOi.
JIOIYCTUMBIE  TEPETPY3KH.
Torepu MOUIIHOCTH u
OHCPTUHN B CHJIOBBIX
TpaHchopmaTopax.
DKOHOMHYECKU
enecoo0pasHbIit pexuM
paboThl CHIIOBBIX
TpaHcHOpMATOPOB.
Hroro no paspeny 4/2,41 2
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5. Tema  2.2.DneKkTpHueckue

MalllWuHBI. ACI/IHXpOHHBIC u
CUHXPOHHBIC Z[BI/IFaTeJ'II/I.HpI/IHL[I/IH
HeﬁCTBHﬂ u KOHCTPYKIHA

CHHXPOHHBIX u ACHMHXPOHHBIX
MalluH.

51 2.2 DnexTpuyeckue
MalluHBl. ACHHXPOHHbBIE H
CHHXPOHHBIC
neurarenu. [ IpuHmn
JNCUCTBUS M  KOHCTPYKIHS
CHHXPOHHBIX u
ACHHXPOHHBIX MaluH. UX
0COOEHHOCTH npu
NPUMEHEHUH B  BBICOTHBIX
3JAHISIX M COOPY)KCHUSIX.

IToaroroBka K
nabopar.
3aHATHSM.
Pabora ¢
JTUTEPaTypOH.

VYcerHsIi onpoc
(cobecenoBanue)

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

Hroro no pasgeny

6. Tema 2.3 KabenpHble W
BO3JIYyIIHBIE
JMHUMAIIEKTPOIepeaad.
KoncTpykTHBHBIE 0COOEHHOCTH U
UCIIOJTHEHNE IIEKTPHUYECKUX
cereil 1o u Beime 1 kB. Bribop u
pacuet kabenbHBIX THHUH 10 1 kB
B BBICOTHBIX  3/IaHMAX u
TpeOOBaHUs, TPEObsIBISIEMbIE K
HHM.

6.1 Tema 2.3 KabenpHble U
BO3YIIHBIE JIMHUHA
3JIeKTpoIiepe iay.
KoHCTpyKTHBHBIE
0COOEHHOCTH M MCIIOJHEHHE
AIIEKTPUYECKUX ceredl a0 u| 5
Boime 1 kB. Bri6op u pacuer
KaOeapHbIX JUHUH 10 1 KB B
BBICOTHBIX 3IaHMAX "
TpeboBaHus,
MPEIbSBISIEMbIC K HUM.

421 4 3

ITogroroBka k
nabopar 3aHATHSM.
Pa6ora ¢
JIUTEPaTypOu.

VYcTHBIH ompoc
(cobecenoBanue),
nabopatopHas
pabota Ne76,Ne77

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

Wroro no pazneny

421 4 3

7. Tema 3.1. 3azemieHue.
Hasnauenne 3a3emiieHusi, pacder
KOHTypa JUISL BBICOTHOT'O 3JaHUS U
ucrnonHeHue. TpebGoBaHus  mpu
IKCIUTyaTalluK CTPOUTEJILHOU
IUIOMIAIKK €  TOYKH  3PEHUs
0e30IacHOCTH.

7.1 Tema 3.1. 3asemieHue.
Hasznauenue 3a3eMJICHUS,
pacuer KOHTYypa VTSt
BBICOTHOI'O 30aHUs )5
ucrnoysiHeHue.  TpeGoBanus
pu IKCILTyaTaluu
CTPOMTENILHON TUIOIIAAKKA C
TOYKH 3pEHHs 0€30MaCHOCTH.

221 2 2

IToaroroBka k
nabopar.
3aHITHSM.
Pabora ¢
JITEpaTypoil.

VeIl onpoc
(cobecenoBanue),
nabopatopHas
pabora Ne21

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

Uroro no pazneny

2/21 2 2
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8. Tema 3.2. DNEKTPOOCBEIICHHUE.
Pacuer u BbIOOp. Bumel gamMm u

CBETUJIbHUKOB  JUI1  BBICOTHBIX
3IaHUI u COOPYXKEHHH.
TpebGoBaHUs K HUM IIpU BBIOOpE U
sKcIuTyaTtanuy. KoHCTpyKTHBHOE
UCIIOJHEHUE Hapy>KHOI'O u
BHYTPEHHETO  OCBEICHUS U
pacder. ABTOMaTHYECKHE
BO3JYIIHBIE  BBIKIIOUATENId U
HpeJOXPaHUTEIH.

8.1 Tema 3.2.

OnekTpoocBemenue. Pacder

VYcTHBIi ompoc

u BbeIOOp. Buner jamn u (cobecenoBanue),
CBETWJILHUKOB Ut nmabopaTopHast
BBICOTHBIX 31aHUN U pabora Nel5
coopyxenuid. TpeboBaHus K Toaroroka k VYcTHbIi ompoc
HUM 1T 1/1. BbIOOpEe W naopar, (cobecenoBanue) OIK-3.1,
e P 5| 2 | 421 | 421 | 4 3AHATHSM. oo | onk-32,
yaTaui. Pa6ora ¢ parop OIIK-3.3
KoncrpykTusHoe N pabota Ne51
JIMTEPaTypPOil. .
UCIIOJIHEHHE Hapy>KHOTO H VYcTHBIHA ompoc
BHYTPEHHETO OCBEIIECHUS HU (cobecenoBanue),
pacder.  ABTOMAaTHYECKHE nmabopaTopHast
BO3JIYIIHBIC BBIKIIOYATEIN U pabota Ne52
MpeIOXPaHUTEH.
HWroro no pazneny 2 421 421 4
9. IIpoMeKyTOYHast aTTECTALMS
OIIK-3.1,
iy TOMEITOmA g Javer OTIK-3.2,
5 OIK-3.3
Hroro no pazneny
Hroro 3a cemectp 18 [(18/10,41] 18/41 | 17 3a4éT
Hroro no aucrumnnuze 18 18/1310’4 18/411 | 17 3a4er
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3anuu  NPEelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboOTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B MPENOJABAHUU JHUCUUIUIMHBI HCIOJB3YIOTCS TPAAULIMOHHAsS
TEXHOJIOTUSI U TEXHOJIOTus mpobiaemHoro oOyuyenus. Ilepenaya HEOOXOAMMBIX TEOPETHUECKUX
3HaHUH ¥ (OPMHPOBAHME OCHOBHBIX IMPEJCTABICHUI MOXKET MPOUCXOIUTH C MCIIOJIB30BAaHHEM
MYJIbTUMEAUHHOT0 000pYyA0BaHUS.

Jlekuuu TPOXOASAT B TpaaumuoHHOW ¢(opme, B ¢dopme IeKUUii-KOHCYIbTAlui |
npobnemMHbIX Jekuuid. Teoperuueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMAX —SBISETCS
pe3ybTaTOM YCBOEHHS MOJY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOTO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuajia COIIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKaxX OTBETOB HA ATH
BOIIPOCBL.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aIMXCcst
IIpencraBneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Cubukun, 0. JI. DnekTpocHaOxeHHE MPOMBINIICHHBIX W TPAKIAHCKUX 3JIaHUU :
yueOnuk / 0. JI. Cubukun. — 5-¢ u3., nepepad. u porn. — Mocksa : UHOPA-M, 2020. — 405
c. — (Cpennee mnpodeccuonanpbHoe obOpazoBanue). - ISBN 978-5-16-013093-4. - Tekcr :
anektpoHHbii. - URL: https://znanium.com/catalog/product/1080542 (nara oOpaieHus:
05.10.2020). — Pesxum focTyma: Mo MmomucKe.

2. Anuaposa, T. B. DnexkrpocHaOXeHHE U 3JIEKTPOOOOPYAOBAHNE 3aHUI U COOPYKCHHM
: yueOnuk / T.B. AnuapoBa, M. A. Parmiesckasi, E.JI. CreOynoBa. — 2-¢ u3j., nepepad. u 101, —
Mocksa : ®OPYM : UHOPA-M, 2020. — 415 c¢. — (Bwicmee ob6pa3oBanue: bakamaBpuar). -
ISBN 978-5-00091-500-4. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1045619 (mara o6pamenus: 05.10.2020). — Pexum
JOCTyTA: TIO TIOJIITUCKE.

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. IllepbakoB, E.d.DnekrpocHabxeHHe M 3IIEKTPONOTpeOIEHHE Ha MPEeIIpUATHIX
[Dn.pecypc]: yueonoe mocodue / E.®. Ilepbakos, 1.C. Anekcanapos, A.JI. JIyooB. — M.:
dopym, 2010. — 496 c. — URL: http://znanium.com/bookread.php?book=197466/ (/lata
obpamenus 08.09.2014)

2. DnextporexHuueckuil cnpaBounuk: B 4 1. T. 3. [IpomsBoactBo, mepenava u
pacrpeeneHue 3IeKTpUIecKoi sHepruu [DnekTpounslit pecypce] / Tlox obm. pea. mpodeccopos
M3BU B.I'. I'epacumoBa u ap. (ra. pea. A.W. [Tonos). - 10-e u3z., crepeot. - M. : U3narenbckuit
nom MDBU, 2009. - http://www.studentlibrary.ru/book/ISBN9785383003381.html

3. DnektpocHabkeHne [ DneKTpoHHbIN pecype] : yueOHuk aist By3oB / E.A. Konroxoga. -
M. : W3 narensckuit IIOM MDOU, 2014. -
http://www.studentlibrary.ru/book/ISBN9785383008973.htm

4. benpix, I'.b. DnekrpocHabxenne orpacieit: yueonoe mocooue / I'.b. Bempsix, A.H.
HlemeroB; MI'TY. — Marnuroropck: MI'TY, 2016. — 1 snekrpoHn. ont. auck (CD-ROM). —
3arn. ¢ turyn skpana. — URL: https://magtu.informsystema.ru/uploader/fileUpload?name=
3067.pdf&show=dcatalogues/1/1135141/3067.pdf&view=true (1ara oOpamieHwus:
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04.10.2019). — MaxkpooObekT. — Tekcr : AmekTpoHHbIH. — CBefeHHs JOCTYIHBI TaKXe Ha
CD-ROM.

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

6. dpoaos, FO.M., OcuoBsl snmektpocHabxkenus [Di. pecypc] / FO.M. dpo—mos, B.IIL.
Menskun. — CI16.: Jlanp, 2012. — 432 c¢. — URL: https://e.lanbook.com/book/4544 (nata
obpamienus: 26.11.2019). — Pexxum 10CTyIIa : 110 MOAIHKCKE.

7. IIpoekTHpOBaHHUE AIEKTPUUECKOr0 OCBelIeHus | yueOHoe nmocodue / 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= dcatalogues/l/ll3850
5/3900.zip&view=true (nara obpamienus: 04.03.2020). - MakpooOBeKT. - TEKCT : IMEKTPOHHBIHU. -
Cenenus noctymnnbl Takxke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

1. benwix, I''b. Meronuueckass pa3paboTKa IO BBIMOJIHEHHUIO JIAOOPATOPHBIX paboOT MO
mucnuiuinae «nekrpocHadkenue» [Tekcr] / I'.b. Bensix, B.W. 3acnasen, A.H. Illemeros, A.B.
Koukuna. — Marautoropck: M3a-so Maruurtoropck. roc. TexH. yu-ta u. I.J1. Hocosa, 2015. — 48
c.

2. bensix, I'.b. Onpenenenue BO3MOXKHOCTH BKJIIOYEHHs CHJIOBBIX TpaHC(HOPMATOpOB Ha
napajuieJIbHyl0 paboTy: METOAWYECKHE YKa3aHWs K JIabopaTopHOM paboTe MO JUCIUTUIMHE
«AnexrpocHabkenue» [Tekcr] / I'.b. Bensix, A.H. [llemeros, A.B. Koukutna. — Marauroropck:
W3n-Bo MarauToropck. roc. Texs. ya-ta u. .M. Hocosa, 2015. — 15 c.

3. llemetoB, A.H. KauectBo snexTpuueckoit suepruu [Tekcr]: MeTtonudyeckue ykazaHus K
nabopaTopHbIM pabotam 1O gucnuIUiMHE «CHCTEMBI DJIEKTPOCHAOKEHUS» [UIS CTYIEHTOB
cnermanbHocTd 140211 «DnektpocHabkenue» u HampasieHus 140200 «3DnekrposHepretukay /
A.H. lllemeToB. — Maruauroropck: M3n-so Marauroropck. roc. Texs. yu-ta u. .. Hocosa, 2011.
—20c.

4. IlemeroB, A.H. DueprocbOeperaromye TEXHOJOTHH B DSJIEKTPUYECKOM OCBEIICHUU
[Texct]:  Meroauueckue  ykazaHuss K  J1abopaTopHbiM  paboTamM MO  JAMCHUILIMHE
«DJnmekTpocHab-)keHne» Uit cryneHtoB  HampamieHus 140400  «DmektposHepreTMka U
SIIEKTPOTEXHUKA», MPo-puiab «DmekTpocHadxenue» Bcex (opm obyuenust / A.H. [llemetoB. —
Marnutoropck: U3n-so MarauTtoropek. roc. Texs. ya-ta u. I'.1. Hocosa, 2014. — 19 c.

5. llemetoB, A.H. COOpHUK MPaKTUYECKUX 3aJIaHUH 10 AUCHUTUTMHE «DJIEKTPOCHAOKEHHE)
[Tekcr] / A.H. llemetoB. — Maruaurtoropck: M3a-so Marautoropck. roc. TexH. yH-ta u. [.H.
Hocosa, 2013. — 42 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammuoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK ecTBUS TUIEH3UU
MS Office 2007 Ne 135 o 17.09.2007 GeccpoTHO
Professional
7Zip cB000JTHO pacnpoctpansemoe [10 0ECCPOYHO
FAR Manager cBoOOaHO pacnpocTtpansemoe [10 OeCcCpoUHO
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[Linux |cBOGOIHO | 0eccpouHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue kypca CchbllIKa

OnexktpoHHass ~ 0aza  MEPHOAMYECKUX
u3nanuii East View Information Services,
HauunonaneHas
undopmanuronno-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuii HHACKC Hay4HOI'O
ITouckomast cucrema Axagemust Google
(Google Scholar)
Nndopmannonnas cucrema - Ennnoe okno
JI0CTYIIa K HHPOPMAIIMOHHBIM pecypcaM

https://dlib.eastview.com/

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

URL.: http://window.edu.ru/

depepanbHOC rOCyIapCTBEHHOE
oromketHoe yupexaenne «Denepansupii|URL: http://wwwl.fips.ru/
HHCTUTYT POMBIILICHHOM

ONEeKTpOHHBIE  pecypcbl  OMOIMOTEKH

: i 2 =
MITY mvi. T 1. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru

YHuBepcurerckas nH(pOpPMAIMOHHAS T :

cncrena POCCHSI https://uisrussia.msu.ru

Poceuiickas locynapersennas https://www.rsl.ru/ru/4readers/catalogues/
oubamoreka. Karamoru

MexnyHaponnas pedeparuBHast u

http://scopus.com
ITIOJJHOTCKCTOBAA CIIpABOYHAsA Oasa JAHHBIX

MexnyHaponHas 0a3za IMOJTHOTEKCTOBBIX
KypHasIoB Springer Journals
MexayHapoaHas KOJUIGKIMS  HAy4YHBIX
MPOTOKOJIOB 110 Pa3JIMYHBIM  OTpaciisiM
MexnynapoaHas 0a3za HAaYYHBIX
MaTepHuaIoB B 00J1aCTH (GU3HYESCKUX HAYK H
MexnyHapoanas Oa3a CIIPaBOYHBIX
W3JIaHUM  TI0  BCEM OTpacisiM 3HaHWH
MexnynaponHas  pedeparuBHas — 0Oasa
JaHHBIX MO YHCTOM M MOPHUKJIAJTHOU
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

MatepuraiabHO-TEXHUUYECKOE 00ecrieYeHNe IMCIUIUIMHBI BKIIIOYAET:

JlexunoHHas ayautopuss  MynpTHMEIUUHBIE CPEICTBA XpAaHEHMs, Iepefadynd |
npejcTaBieHns yueOHoi nHpopMau(KOMIBIOTED, IPOEKTOP, IKPaH)

JlaGoparopus s MpoBEIEHUS JaOOPATOPHBIX 3aHATUH U CaMOCTOSATENbHON pabOThI
CTylIeHTOB ayn.215 nayn.217.

Jlabopatopusbiit crenn ji/p Nel 1.

JIaGopatopuslii crenn ji/p Nel 3.

JlabopaTopusbiit crenn ji/p Nel 5.

JlaGopartopuslii cren 1/p Ne21.

Harmsiaasie crenast 1/p No76 u n/p Ne77.

Harnsnneie anmapatst j1i/p NeS1 u 51/p Ne52.

IIpunoxenne 1
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YueOGHO-MeTo uIeCcKoe O0ecreueHue CaMOCTOATEIBHOM PaG0ThI O0yYAIOIINXCH

Mo mucrumuHe «ONEKTPOCHAOKEHNE B CTPOUTENBCTBE» MPEIyCMOTPEHA ayAWTOpHAs |
BHEAYIUUTOPHAST CaMOCTOsITeNbHAsT paboTa oOydarommxcs. BHeayauTopHas caMocTosiTenbHas pabora
CTYJICHTOB OCYIICCTBIIICTCS B BUJAC YTECHUS W TMPOPAOOTKH KOHCIIEKTOB, JIMTEPATYPhl M JIICKTPOHHBIX
00pa3oBaTeIbHBIX PECYpCOB C HEOOXOAMMBIMHU KOHCYJIbTAIIMSIMH _TpenojaBarens. AyAuTopHas

CaMOCTOATCIIbHAA pa60Ta npeanojaaracT BBIITOJHCHHE J'Ia60DaTODHBIX Da6OT, PECHICHUEC MMPAKTHYCCKHUX

3aJ1a4 110 TeMaM Kypca.

Jlabopamopmuuiit npaxmukym (6 cemecTp)

OnpezneneHne YJKOHOMHYECKH LI€I€CO00Pa3HOT0 peKUMa padOThl CUIIOBBIX TpaHC(HOpMaTopoB
(01/p Nell).

OmnbITHOE TOCTpOEHUE TPahUKOB HATPY30K U ONpeaeeHne ux napamerpos (Ji/p Nel3).

M3mepenue mapamMeTpoB Ta30pa3psAHBIX JaMIl W ITYCKOpETyIUpYyIomend amnmaparypbl (i1/p
Nel$).

N3yuenune kabeapbHbIX TUHUHN deKTporepenad. (1/pNe76).

W3ydeHne BO3yITHBIX JIMHUHN dIeKkTporiepenad.(1/pNe77).

HccnenoBanue pe)xMMOB HEUTpaIIM B CUCTEMaX 3JIeKTpocHa0keHus (1/p No21).

IMpunoxenue 2
7. Ouyenounvie cpeocmea 0 nPoOBeOCHU RPOMENCYMOUHOU ammecmayuu

a) HJ'IaHI/IpyeM])Ie PeE3yabTaThl Oﬁy‘le]-ll/lﬂ H OICHOYHBbIC CPpeaACTBa IJIA NIPOBEACHUA l'lpOMe)RyTO‘lHOﬁ

aTTecTalMu
Kon WNupukarop OrneHOYHBIE CpeICTBA
JOCTIDKEHH | TOCTHKEHHS

s KOMIIETCHLIUU

KOMIIETEHI]

4041

OIIK-3: Cnoco6en npuHUMAaTh penieHus B npogeccuoHaJIbHOM cdepe, HCIOAb3YS
TeopeTHYeCKHue OCHOBbI 1 HOPMATHBHYI0 023y CTPOUTEIbCTBA, CTPOUTEIbHON HHAYCTPUH U
JKMJIMIIHO-KOMMYHAJIbHOT'0 X035l CTBa

OIIK-3.1 | -OcymecTBiser 1. Yto coboii mpeacTaBiseT cucTeMa MEKTPOCHAOKEeHN?
BBIOOD 2. UYrto BrI 3HAeTE O CHIIOBOM TpaHCchopmaTope?
IUTAHUPOBOYHOU U 3. OObscHUTE MOHATHE MOTPEOUTENb U IEKTPONPHUEMHUK?
KOHCTPYKTHUBHOM 4. Ha3zoBuTe METO/BI pacyeTa IEKTPUUECKUX HArpy30K?
CXEMBI 37jaHMs, 5. Cytb MeTOJ1a pacueTHBIX KO3PPHUIIHEHTOB?
rabapuThl U THII 6. Cyrp MeTona ko3¢ GUIHEHTA CIIPOca U OTPAHUYCHUS B €T0
CTPOMUTENBHBIX MIPUMEHEHUN?
KOHCTPYKIUI 7. MeTon yaenbHOTO pacxo/ia MJIeKTPOIHEPTUH?
3/1aHus, 8. Mertoa ynenbHOM MIOTHOCTH IEKTPUUECKON Harpy3ku?
OLICHUBAET 9. Ha3HaveHue KOMMYTAIIMOHHBIX anmapaToB 70 | kB.
IIPEUMYIIECTBA U 10. Ha3HaueHne KOMMYTallMOHHBIX anmnapaToB Beile 1 kB.
HEJOCTATKU 11. [lo xakuM mpHU3HAKaM KJIAcCU(UUUPYIOTCS MPUEMHHUKU
BBIOPAHHOTO 3JEKTPOIHEPTUH B COOTBETCTBUH C [IYD?
pelieHus 12. B 4yeM s oTiiMuMe MEXIy NMPHUEMHUKOM M MOTpeOuTeNneM
AJEKTPOIHEPTUH?
13. Ha3oBuTE XapaKTepHbIE FNEKTPOIIPHUEMHUKU
ANEKTPOIHEPIUH.
14. Yto moHuMAaeTCs Mo STIEKTPHUUECKON HArpy3Koii?
15. HazoBure OCHOBHBIE ¢buznyeckue BEJIMYMHBI,
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XapaKTepu3yromue rpaduk 3MeKTPUUYEeCKUX Harpy3oK.

16. JlaiiTe onpeneneHue HOMUHAIBHOU MOIITHOCTH

17. Kak BbIOMpaeTCs IIUTEIBHOCTh WHTEpPBaja OCPEIHCHUS
Harpy3ku?

18. HazoBuTe  mOKa3aTely,
ANEKTPUUYECKUX HArPY30K.

19. Yto Takoe KOA(pPHUIHMEHT Pa3HOBPEMEHHOCTH MaKCHMyMa
Harpysku?

20. HazoBute o0macTh mpuUMeHEHHUs: MeToia Koddduiumenra
crpoca.

21. Yto Takoe «IIMKOBasi Harpy3Ka?»

22. Yto Takoe «peaKkTUBHASI MOITHOCTH)»?

23. Ilepeuncnute wu3BecTHhle Bam Meroabl ompezaeneHus
pacueTHBIX JJIEKTPUYECKUX HArpy30K. VYKaxuTe HX
JIOCTOMHTCBA, HEOCTATKU U 00J1aCTh IPUMEHEHUS

24. B kakux ciay4asX MOXKHO MPHUMEHSTb METOJbl yIEIbHOTO

XapakTepusyromme  rpadux

pacxoja QJIGKTPO’HEPIMHM U YIENbHOM  IUIOTHOCTH
Harpy3ok?

25. Kakumu mokaszaTensiMH  XapaKTepHU3yeTcs peaKTHBHAs
MOIIHOCTb?

26. HazoBuTE OCHOBHBIE TOTPEOUTETN PEAKTUBHON MOITHOCTH.

27. Kakue UCTOYHMKM  PEAKTUBHOM MOIIIHOCTHU u
KOMIICHCUPYIOIIME  YCTPOWCTBA  INPHMEHSIOTCS  Ha
MPOMBIIIICHHBIX TPEAPUATHSIX ?

Onpenenutb pacyeTHbIE DAJIEKTPUUYECKUE

OcyuecTBisier 3aoaua 1.
OIIK-3.2 BBIOOD Harpy3ku, BbIOpaTh HCTOYHUKHU THUTaHUS, BHIOpaTh CHIIOBBIC
CTpOI/ITCJII)HI)IX TpaHC(bOpMaTOpI)I C y‘-IeTOM KOMIICHCAlIU peaKTHBHOﬁ
MaTCpHraJIOB JJIA MOIIIHOCTH U  CXCMY BHCKTpOCHa6)KCHI/IH IMPOMBIIIJIICHHOI'O
CTPOUTCIIBHBIX oOBeKTa Ha OCHOBaHHUH 3al[aHHOﬁ BEAOMOCTH
KOHCTPYKLIUN U | 2JIEKTPOIPUEMHHUKOB.
151631 (0704 | .
s HaumeHoBaHME 3/1EKTPONPHEMHHKA Py, kBt n K, cos @ ge
omnpesenser w/n ' ‘ il b ¢
1 2 3 4 5 6 7
Ka4eCTBO 3-dazuwiit JIP
| |Komnpeccophas ycraHoBKa 28 S 0,65
CTpOHTe‘HBHBIX 2 |BeHTHnsTOpHAs yCTaHOBKa 15 4 0,7 0.3 0,75
3 |HacocHas yctaHoBKa 55 8
MaTepHaHOB Ha 4 |Cranoxk dpesepHblii 11,5 14
OCHOBE 5 |CraHOK TOKapHBIi 14 12
6 |CraHOK CTpOranbHeli 11 10
OKCIICPUMCHTAJIbH 7 _|Cranok kapycenbHbiit 40 2
o 8 |Cranok Haxaa4yHbIH 2,8 b 0.14 05 173
bIX UCCIICOJOBAHNU 9 |Cranok BUHTOpE3HbIi 15 6 : A 4
o 10 |Cranok pacTouHblit 42 2
HUX CBOHUCTB 11 |Cranok uundoBanbHblii 3 15
12 |CraHoK CIMTKOOOAHPOYHBIH 45 4
13 |CraHOK raiToBOYHBIH 4 8
14 |MonoT KOBOYHBIH 15 7 024
15 |Ilpecc mwTaMnoBoOYHbIH 4.5 12 ? 0,65 1,17
16 | AsToMat dpe3epHblii 7,5 20 0,17 |
17 _|Tleub HHAYKUMOHHAS 8 4 0.75 0,35 2,67
18 |Ileus ayrosas 30 4 % 0,87 0,56
19 |TTeus conpoTHBaCHUSA 35 6 0,8 0,95 0,33
| 20 |Kowseiiep JCHTOUHbIH 35 2
| 21 |Tpaucnoprep poJMKOBBIi 10 3 035 0,75 0,58
3aoaua 2. BwiOpath cuiioBble TpaHCcHOpPMATOPHI JUIS
B3PBIBO- U TOXKApOOMaCHOro mexa C YUYCTOM KOMIICHCAlUuU
peaKTI/IBHOI\/’I MOIIMHOCTH, €CJIM pacy€THasd Harpy3ka COCTaBJISCT
3250kBA, ¢ npeobnananuem norpeduteneit |l kareropun.
OIIK-3.3 OcymiectBisier | 3adaua 1: onpenenute 3IEKTPUUYECKHE HATPY3KH METOJI0M
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BBIOOD koa(durmenta crpoca
HpOGKTHbIX BEJDHDETBBJE&EPI‘HEEIG-'IK HETP‘:‘SDZ.E\:SIE.?DJE_. __
o ~ CTEHOENSHHIE MOIHICTh IEXa, xBT mo ESPHIANTIM
pelLIeHni 1 . Bamenosame 12 T [ 2 ]3] 258 ¢ c¢
TCXHOJIOT'MYCCKOT 1 2 3 4 5 § 1 5 g 10
T | = xonog=ek mpo=s I750 | 2500 | 2550 | 2950 | 5150 4650 | 2700 | 4820 | 2150
0 0bopyoBaHus 7 | Cxmam ICA T2 | 185 | 205 | 285 | 280 | 350 | 380 | 230 | 230
3 | e rapeash momma T600 | 1650 | 1700 | 7740 | 1500 7830 | 1900 ] 1964 | 815
WHKCHCPHBIX T | Cozem 1260 | 1300 | 1560 | 1680 | 1720] 1430 | 1420 1530 | 1340
CHUCTEM T | Vassmo-scooaorzmemsames | 1580 | 1560 | 1580 | 1550 | 1600 1610 | 1620 | 1650 | 1620
MACTEPCINE
KU3HEOOECIIEeueH | Bacoce= 3300 | 2200 | 2350 | 2360 | 2480 2600 | 2780 | 2240 | 2630
—_— Hacocuze (§58) 4220 | £330 | 2450 | 2300 | 2480| 4530 | 2620 | 4810 | €120
T | Tecanympmnsme 120 | 150 | 150 | 180 | 200 | 290 | 300 | 500 | 600
COOTBETCTBUH C § | Pememm-umemmecomioex | 950 | 1000 | 1300 | 1560 | 1200] 1250 | 1350 | 1660 | 144
7 | Mezzecm 5200 | 8300 | 8220 | 8200 | 8150 8130 | 8110 | 8230 | 544
TCXHUICCKUMU 10 | Kopmyc scoomararemsemes. | 1500 | 1300 | 1450 | 1480 | 1500 1510 | 1620 1350 | 1480
COYEE (T IHEPTETING)
yCIIOBHAMH 11 | Crasms mermpanmanm §00 | 980 | 1010 1530 | 030 | 1080 | 1210 1570 | 1110
12 | Orcroizoos: - - - - - - - - -
13 | Roampeccapezs 1150 | 1150 | 1100 | 1120 | 1120| 1180 | 1120 | 1190 | 1150
oumpeccopazz (§58) 1200 | 1330 | 1250 | 1500 | 1280| 1530 | 1620 1810 | 1120
13 | Omipumedt aaan 1230 | 100 | 120 | 150 | 140 | 250 | 200 | 220 | 210
15 | Perepayep aos ormiiis 150 | 360 | 250 | 320 | 380 | 450 | 280 | 270 |38
16 | Oraperes aouaices 300 | 330 | 330 | 370 | 380 [+10 | 520 | 350 | 340
puuiipiizhine]

6) HOpﬂI[OK NnpoBE€ACHUSA l'[pOMe)RyTO'lHOﬁ aTTeCTaAlluM, NMOKA3aTEC/JIN U KPUTCPUHU OLICHUBAHUSA :

HpOMC)KyTO‘IHaﬂ arrecranus 1o JUCHUIIIIMHE ((3HCKTpOCHa6)KCHI/IC B CTPOUTCIBLCTBE» BKIIOYACT
TEOPETUYECKHUE BOIMPOCH], TIO3BOJISIONIME OIICGHUTh YPOBCHb YCBOCHHS OOYYAIOIMMUCS 3HAaHUH, WU
NpPaKTHYECKUE 3aaHusl, BBIBIIIOIINE CTEMCHb CHOPMHPOBAHHOCTH YMEHHN M BJIAJCHHUI, TPOBOJUTCS B
(dopmMme 3ayera.

Iloxa3zaTesim M KpUTEPHHU OLIEHUBAHUSI 324YTEHO:

— Ha OILICHKY «3aYTEeHO»— OOYJaroLINiics NEMOHCTPUPYET HOPOTrOBBI ypOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETCHIIMA: B XOA€ KOHTPOJBHBIX MEPONPHITHI JOIMYCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBHE
OTIENBHBIX 3HAHWW, YMCHUH, HABBIKOB, OOyYarolWiics HWCHBITHIBACT 3HAYUTENBHBIC 3aTPyIHEHHS NpU
ONEPUPOBAHUH 3HAHUSAMHU M YMEHHUSIMHU TIPH UX NIEPEHOCE Ha HOBBIE CUTYaLlUH.

Jst monmydeHus 3adera MO JIUCIUILIMHE «Jaexrtpocuadaenue», OOYUAIOIIUNACS TTOKa3bIBAET 3HAHUS Ha
YpOBHE BBIMIOIHEHUS W 3alIUTHI JaOOpATOPHBIX PabOT, BOCHPOM3BEIACHHUS U OOBSICHEHHS WH(GOpPMAIUH,
HABBIKU PEIICHUS MPOCTHIX 3ajad B O0JIACTH 3JICKTPOCHAOXKEHHsI, YMEET I0JIb30BaThCS COBPEMEHHBIMHU
cpencTBaMu HH(POPMAIMOHHBIX TEXHOIIOTUH, BIIAJICE€T OCHOBAMH JJIEKTPOCHAOXKEHHUS TPUMEHUTENBHO NS
BBICOTHBIX 3JJAHUNA U COOPYKEHUI.

IIpnioxenne 3

MeTtoauyeckue ykazaHusi 10 JMCHHILIMHE "' DJIeKTPOCHAOKeHHe B CTPOUTENbCTBE"
ITpumep pacuera

PACYET DJIEKTPUYECKOI'O OCBEHIEHN A [TPON3BOJCTBEHHOI'O ITOMEIEHUA

Pacuer pabouero ocsereHus
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CBETOTEXHUYECKUN pacyer

OcgemeHre OyleT pacCYUTAaHO IS MPOJIeTa SJICKTPOMAIIMHHOTO MOMENICHUS Y4acTKa MEJIKOU
dbopmoBku (YM®) (23-41 ocu u b-B, pucynok 1.1).

Jist ocBenienus moMenieHus Beioupaem namnsl tumna JIPJI, T.x. oObeKTaMu pa3iuyus He SBISIOTCS
JIOM WU OKpAIICHHbIE MOBEPXHOCTU, a TakKe He TpeOyeTcs MpaBWIbHON IBETONEpeNadyu, U
BbIcoTa nomerteHust 6omuee 8 m [8]. s mamm JIPJI Beioupaem cBerminbauk trma "PCII08" (umeet
BcTpoeHHBINH [IPA), mpenHasHaueHHBIN ISl OCBEIICHUS MMPOU3BOJICTBEHHBIX MOMEIICHUH BBICOTOM
6osee 6 M. Pacuer mpo U3BOAMM IO METOJUKE, U3JI0KEHHOM B [8].

Hameuaem pasMelneHue CBETHJIbHUKOB B MTOMEIIEHUH, pa3Mepbl
koroporo L X B X H =108 X 36 X 15 M. BbicoTa pacueTHOH MOBEPXHOCTH Haja HojaoM h, =

0,8 M, paccTosiHuE TI0JIBECA CBETHUIIBHUKA HAJl IEpeKpbeiTueM h. = 1,2 M.
Pacuernas BbicoTa 110 [8]:
h=H—hp—hC=15—0,8—1,2=13M. (1.1)

HpI/I pPasMCIICHUU CBCTHUJIBHUKOB Ha YYaCTKC PYKOBOACTBYCMCS 3HAYCHHUAMU OTHOCHUTCIBHOI'O
PacCTosAHNA MCXKAY CBCTUIBHHUKAMH, KOTOPOC o0ecrneynBaeT SKOHOMMYHOCTh OCBETUTEIBLHOM
YCTAaHOBKHU U pABHOMCPHOCTb OCBCHICHUS INIOHIAAN YIAaCTKaA:

La

Ao =2, (1.2)
rne L, - paccrosiHEe MEXIy COCEHUMHU CBETUIIHPHUKAMU;
h - pacueTHas BbICOTA NOJIBECA CBETHIILHHKA;
A, - ko3¢ durment no [8].
L,=2,-h=1-13 =13 m.

Kpemnenne cBeTUIHLHUKOB Oy1eM OCYIIECTBISATE Ha (hepMax, KOTOPHIE PACIIONOKEHBI Yepe3 Kaxk Ible
6 M. ITosTomy npunumMaem Ly =12 m.

Torna B psimy MoxuO iomectuth N = L/L, = 108/12 = 9cBernnpHuka. [IpuHIMaeM K yCTaHOBKE
B psily 9 CBETHIIBHUKOB.

[IpyuHuMaeM 4YHCIO PSAIOB CBETUIBHHUKOB PaBHOE JBYM, TOTJa PACCTOSHHE MEXIY psAlaMU
CBETWJILHUKOB paBHO 12 M. PaccTosiHME OT CTEHBI 10 CBETUJIIBHUKA - 6 M. UHCIIO CBETHIHLHUKOB B
nomemnieHuu N = 18. Pa3memenue cBeTHIILHUKOB TIpeICTaBICHO Ha pucynke 1.1.
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Pucynok 1.1 — OcBemenue nposiera YM®



PacueTr oOCBeTHTENHHOH YCTAHOBKH MPOBOAMM METOAOM KO3(PQHIIMEHTa HCIOIH30BAHHUS.
CBeTOBOI1 MOTOK B KaXJIOM CBETHIILHUKE onpeernsercs mo Gopmyne, [8]:

_E, Ky Sz (1.3)
N-n ’

o
rae Ksan - K03 dunuenT 3anaca, mpuHUMaeM paBHbBIN 1,5;
S- momaas OcBENaeMOr TOBEPXHOCTH, M ;
Z - ko3¢ PUIMEeHT MUHIUMAIILHOUW OCBEIIeHHOCTH, /i Jamm JIPJI =1,15;
E; =150 5k - HOpMa OCBELIEHHOCTH, MPUHUMAETCSI COTIacHo [8];
N - 9KCI0 CBETUILHUKOB;

n- KO3(1)(1)I/II_II/IeHT HCIIOJBb30BaHHA CBCTOBOI'O IIOTOKA HCTOYHHKA CBCTA.

Koa¢dduimeHT ncnonp30BaHusi CBETOBOTO MOTOKA SBJIsETCs (DYHKIUCH MHAEKCA TOMELICHUS |,
KOTOPBII onpezaensiercs o popmyie:

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

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

CBeTOBO TIOTOK B K&KJIOM CBETUIIbHUKE onpenensercs 1o (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 Pa (1.5)

_ 15035000

Ey = 34931 = 150,3 1k > 150 JK.

IToaTomy npuHuMaeM k yctanoBke jamiibl J[PJI-1000 B konuuectse 18 mit.



1.2 DnexTpoTeXHUYECKUI pacyer

K ycranoBke npunrmaeM 1 ocBetutenbHblid IUT THNA SOV -8504, ¢ 4 rpynnoBbIMU JIUHUSIMH.
PaccuuThiBaeM 31EKTpUUYECKHUE HArPY3KHM OCBETHTEIBHOM CETH, KOTOpbIE OMPENENSIOTCS 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 GHLUEHT, YYUTHIBAIOIIUHI OTEPU MOMIHOCTH B IIyCKOPETyJIHPYIOLIEH ammaparype
(1,2).

P,o = 18 -1000-0,95-1,1 = 18,81 kBr.

p

BBI6I/IpaeM CCUCHUC ITPOBOAHHUKOB OCBETUTEIBLHOU CETH. HaXO,Z[I/IM 3HAUYCHHUEC TOKA Ip.O 10
bopmye:

L Ppo 1881
PO V3-U,-cose  V3-0,38-0,98

0A, (1.7)
[TuTanne ocBeTUTENBHBIX IIUTKOB ocylecTBiseTcs kabenem ABBI (4x10) ¢ tonmycTUMBIM TOKOM
42 A, rpynmnoBas J1uHug ocBelieHus kabenem ABBIT (4x2,5) nonmyctumbiM TokoM 20 A.

OHpeI[eJ'II/IM AOIMMYCTHUMBIC TIOTCPU HAIIPSKCHUA B OCBETUTEIIbHOM ceTu. Pacuer MIpOU3BOJAUM B
COOTBETCTBUHU C pPUCYHKOM 102, Ha KOTOpOM H3o6pa>I<eHa pacuCTHada cxeMa Uil OAHOI'0 HIUTKaA.

) b

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

mewt B +
1 1000 Br 1000 Br 1000 Br 1000 Br

r

1000 Br 1000 Br 1000 Br 1000 Br 1000 Br

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

I'pynna 3
['pynna 4




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

rae  M-MoMeHTHI HauboJiee 3arpykeHHou (a3el, KBT M;
C - pacueTHbIil KO3 PUIMEHT, 3aBUCSIIUN OT MaTepuaja MPOBOTHUKA;

S - ceyenue kabes.

OnpenenM MOMEHTHI HarOoJiee 3arpy>KeHHO! (a3bl:
Mp_pq =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 %
AU,,- notepu HanpspkeHus B kabenbHOM muHuM 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 OTXOSAIIUX OT MIUTKA OCBETUTEIbHBIX TUHUAX - BAS52-31 (I,,0,,=16 A).

10.2 Pacuet aBapHuifHOTO OCBEILICHUS

CornacHo [1] aBapuiiHOe ocBelleHHE IODKHO oOecreyuBaTh HEe MeHee 5% HOpMUPYEeMOM
OCBEILIEHHOCTH, a IIUT aBApPUITHOTO OCBEILEHUSI HATUTHIBAETCS OT APYroro Tpanchopmaropa, He
nuTaroniero padouee OCBEUIeHUE JAHHOTO ydacTKa. ABapHilHOE OCBEIIeHHE JOKHO BBITOIHATCS
namnamMu HakanuBaHus. CeetminbHukY Tuna HCII02 [8].

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

[To [8] BerOMpaem [-220-750, HOMUHATBHON MOIITHOCTBIO P, = 750 BT 1 HOMUHAJIEHBIM CBETOBBIM
notokoMm @, = 13100 nmm. PacueT ananoruven pacuety pabouero OCBEIICHHUS.



[IprHUMaemM 6 naMm, pPacIoJIOKECHHBIX Ha TeX ke (epmax, YTo M CBETHJIbHUKAMU padodyero
ocseleHus (cM. pucynok 10.2).

daKkTHYECKHUIT CBETOBOM IMOTOK aBapuiiHoro ocserienus 1o (10.3):

_7,5-1,5-2592- 1,15
¢ 0,76

= 80000 Jim.

dakTHyecKasi OCBCIICHHOCTH [T aBapuiiHoro ocsenieHus 1o (10.5):

_ 13100-7,5

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

DJIEKTPOTEXHUYECKUI pacyeT aBapUMHOTO OCBEILICHHUS:

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

DieKTpUYeCKre Harpy3KU OCBETUTEIILHOMN CeTH, KOTOpbIe onpeaeistoTes o (10.6):

P

.0 = 6750 = 4500 Br.

PacueTHsIii TOK ocBeTUTENBHOTO HUTKA 110 (10.7):

I b 7A
P2 V30,38
[TuTanue OCBETUTENIbHBIX LIUTKOB ocyllecTBiseTcst kabenem ABBI (4x2,5), rpynnoBas auHus

ocpenieHus: kabenem ABBI' (4x2,5). Pacuer npousBoiuM B COOTBETCTBUU C pUCYHKOM 1.3, Ha
KOTOPOM M300paxkeHa pacyeTHas cxema.

A
I v v v5
1 750 Bt 750 Bt 750 Bt
B
750 Bt 750 Br 750 Bt
1 pynna 1
nna

Pucynok 1.3 - Pacuernas cxema
OnpenenmM MOMEHTHI HarboJiee 3arpy»kKeHHOM (hazbl:
Mp_p = 0,75 - (45 + (45 + 18) + (63 + 18) + (81 + 18)) = 216 kBT - m.

Torma nelicTBUTENbHBIE NOTEPH HA ydacTKe M a.p!

AUA_B = = 1194 %l

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 OTXOASAMIMX OT IIUTKA OCBETUTENBHBIX JIMHUIX - BA51-25 (I, = 10 A).



