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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

N3yuenne 0coOOCHHOCTEH 3JIEKTPOCHAOKEHHSI CTPOUTEIBHBIX 3/IaHUH M COOPYXKEHUH, a
TaK)K€ CTPOUTENBHBIX TUIOMAMOK. M3ydnTh OCOOCHHOCTH TOTpEeOUTENel SIEKTPOIHEPTUU
CTPOUTEIILHBIX OOBEKTOB JIJISl CO3AAHUS CUCTEMBI AJICKTPOCHAOKEHHUS C YUETOM, IMPEABSIBISIEMBIX
K HUM TpeOOBaHUH. BHIMOTHITH pacdyeT u BEIOOP TpaHC(HOPMATOPOB U JTMHHMA JICKTPONEpead ¢
Y4€TOM KOMIICHCAIIMM PEaKTUBHOM MOIIHOCTH, a TaK)XE€ pacdyeT U BBIOOP DIIEKTPUYECKOTO
OCBCILICHUS M HAPYKHBIX CBETUJILHUKOB JIJISI OCBEIIICHUS U JIEKOpa.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuruinHa DJIEKTPOCHAOKEHHE B CTPOUTEIBCTBE BXOJIUT B 00s3aTelbyl0 YacTb
y4eOHOT0 I1aHa 00pa30BaTEIbHON MPOTrPaAMMBI.

Jns  u3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUINH/ IPAKTUK:

dusuka

WNudopmaruka

Maremaruka

OneKTpOTEXHUKA

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYSHUS TUCHUILINH/TIPAKTHK:

ABTOMaTH3UPOBAHHOE IPOEKTUPOBAHNE OO BEKTOB CTPOUTENBCTBA

NHxeHepHble CUCTEMbI BBICOTHBIX OOJIBIIEIPOIETHBIX 3JaHUM U COOPYKEHUM

HopmaruBHas 06a3a NpPOEKTHUPOBAHMS BBICOTHBIX M OOJBLICNIPOJIETHBIX 3JaHUM U
COOPYKEHHMU

3 Komnerenuuu odyuaromerocs, popMupyemsbie B pe3yJibTaTe 0CBOECHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJibTaThl 00y4eHus

B pesynbprare 0CBOCHHS JUCIUILIHHEL (MOAYIIS) «DIEKTPOCHAOKEHUE B CTPOUTEIHCTBEY
oOyuyaromuics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-3 CniocoGeH npuHUMATh pelIeHus B IpopecCHOHANBHOM cdepe, UCIOoNb3Ys TEOPEeTHUECKUE
OCHOBBI M  HOpPMAaTHBHYKO  0a3y  CTpPOUTENbCTBA, CTPOUTEIBHOW  HUHAYCTPUU U
YKUJIMIHO-KOMMYHAJILHOT'O XO3sIiiCTBa

OIIK-3.1 OcymiecTBiseT BBIOOP MIAHUPOBOYHON M KOHCTPYKTHUBHOM CXEMBI 3/1aHUS,
rabapuTsl M THUI CTPOMUTEIBHBIX KOHCTPYKUMH 37aHMS, OLIEHUBAET
IIPEUMYIIECTBA U HEJJOCTATKU BEIOPAHHOT'O PEIICHUS

OIIK-3.2 OcymiecTBiseT BBIOOP CTPOMTEIBHBIX MAaTepHaJOB JJIsi CTPOUTENBHBIX
KOHCTPYKUMH M M3AETUNA U ONpEeNeNseT KauyeCTBO CTPOUTENbHBIX
MaTEpHUaIOB HA OCHOBE 3KCIIEPUMEHTAJILHBIX UCCIEAOBAHNN UX CBOMCTB

OIIK-3.3 OcymiecTBisieT BBIOOP NPOEKTHBIX PpEIIEHUH U TEXHOJOTHYECKOro
000py/10BaHUSI HHKEHEPHBIX CUCTEM KU3HE00ECHIEUEeHUsI B COOTBETCTBHUH C
TEXHUYECKUMH YCIOBUSIMU
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4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)

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

— KOHTaKTHas paboTa — 55 akas. 4acos:

— ayauTopHas — 54 akaJ. 4acos;

— BHeaynuTopHas — 1 akaj. 4acos;

— caMmocTosTeabHas padboTa — 17 akajl. 4acos;

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

dDopMa arrecTaiuu - 3a4cT

AynutopHas s
o KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) = A . P Kon
S 3 ©| caMoCTOSTEeNnbHOM | ycleBaeMOCTH U
JTACIUTUTAHBI 5 £ . | xommeTenuM
@) g £ paboTsl MIPOMEKYTOYHOM
7mab. | mpakT. | S & ATTeCTallHH
Jlek. < < 11
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
IloaroroBka k o
BBICOTHBIX n .]'I3.60 ar BXO[[HOI/I KOHTpPOJIb,
OOJBIIETIPOTIETHRIX 3MaHUN U par. YCTHBIH onpoc,
COOpYKEHHUH 5 3 2 SATATIGM. nabopatopHbie
PYx ) PaGora ¢ paTop
Knaccudukarust . paboThI
. JATEPaATypOi.
MPUEMHHUKOB 3JICKTPHUUECKON
SHEPrHH u ux
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. Meroasl pacuera
INEKTPHYECKUX Harpy3ox.
Komnencanus peaKTHBHOM
MOIIIHOCTH. I'paduxu
JNIEKTPUYECKUX  HArpy3oK, HX
Pa3HOBUIHOCTH M CIIOCOOBI
MIOCTPOCHHUSI.
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21 Tema 1.2. Meroas

pacuera NMEKTPHIECKUX
Harpy3oK. Komnencanus
PEaKTHBHOM MOII[HOCTH.
I'paduxu ANEKTPUYCCKUX
Harpysok, 174
Pa3HOBUIHOCTH U CIOCOOBI
HOCTPOCHHUS

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

0003HaYeHUs: HOMHHAJIbHAS
MOIIHOCTh IpPHEMHHKA H
TPYIIIBI MPUEMHHKOB,
CpenHsIs MOIIHOCTb,
MaKCHUMAJIbHBIC JJTUTEIbHBIC
u KPaTKOBPEMEHHEIE
Harpy3KH, pacueTHbIe
HaTrpy3KH. [Tokazarenm,
XapakTepusyoonme rpapuku
HArpy3KH M  [PUEMHHKH
SIEKTPUIECKON SHEPTHUH.
Croco6b1 olpezeneHus
pPacUYeTHBIX  JJIEKTPUUECKHX
Harpys3ok. Komnencanus
PEaKTUBHOMU MOULIHOCTH.
PeakTuBHas MOIIHOCTH Kak
napameTp pexnMa
3NEKTPUIECKOMN CHUCTEMBI.
TloTpeOneHue  peakTHBHOM
MOIITHOCTH  aCUHXPOHHBIMU
JIBUTATEISIMU,
TpaHchopMaTopamu,
JNEKTPONIEYHBIMU u
CBapOYHBIMH YCTaHOBKaMH,
npeoOpa3oBaTeIbHBIMU
arperatamu. OCHOBHBIE
MOKa3aTey,
XapakTepu3yolye
PEaKTHBHYIO MOIIHOCTb.

2211

TloaroroBka
nabopar.
3AHITHSIM.
Pabora ¢
JTUTEPaTypOH.

YcrHBIi onpoc
(cobecemoBanue),
nabopaTopHast
pabora Nel3

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 | Bhimre 1
kB. XapakTtepHble CXEMBI
BHEITHETO U BHYTPEHHETO
AIIEKTPOCHAOKEHHU S
CTPOHTENBHBIX IUIOMAACH U
MHOTO()yHKIIHOHAJIbHBIX
BBICOTHBIX

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

ITogroroBka k

Tema 2.1 Tpanchopmaropsl. m1abopart. .
VYeTHBIi onpoc

Bei6op u pacuer. 2 2/21 2 3aHATUSM.
(cobecenoBanue)

KoHcTpyKTHBHBIC Pa6ora ¢

0COOCHHOCTU U HMCIIOJIHEHUE. JIUTEpaTypoil.

Bri6op qucna

TpaHchopmaTopoB.  Brrbop

MOIIIHOCTH CHJIOBBIX

TpaHc(HOpMaTOpOB Ha

OCHOBaHUHM HKOHOMHYECKUX

CO00paKeHHH.

HomunansHas MOIITHOCTb

TpaHchopmaropa,

JONYCTUMBIE  TIEPErpy3KH.

TTotepu MOIIHOCTH u

SHEPrHu B CHJIOBBIX

TpaHchopmaTopax.

DOKOHOMHYECKH

11e1eco00pa3HbIi pexuM

paboTsl CHJIOBBIX

TpaHchOpPMAaTOpOB.

HWroro no pazaeny 2 221 2

4., Tema 2.1 Tpanchopmaropsl.

Bri6op u pacder.

KoHcTpykTHBHBIE OCOOEHHOCTH U

ucrojHeHne.  Bpibop  umcia

TpaHc(HOPMATOPOB.

4.1 Tema 2.1

TpancdopmaTtopsl. Beibop u

pacuer.  KoHCTpyKkTHBHBIE

0COOCHHOCTH M HCIIOJIHEHUE.

Bri6op qucna

tpaHcopmatopoB.  Bridop

MOIIIHOCTH CHJIOBBIX

TpaHcHOopMaTOpoOB Ha TMoarotoska 5

OCHOBAHHH JKOHOMHYCCKHUX YcrHbI OorpocC

COOOpaKeHHH. nabopar. (cobecenoBanme)

4/2,41 2 3AHATHAM. ’
HomunanbsHas MOIITHOCTb naboparopHas
TpaHcopmaropa, Pabora ¢ . paborta 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

TToaroroBka k

. nabopart. .
JNCUCTBUS M  KOHCTPYKIHS VYerHBIH onpoc
5 2 2 3aHATHSM.
CHUHXPOHHBIX u (cobecemoBanue)
Pabora ¢
ACHHXPOHHBIX MamuH. UXx N
JIUTEPaTypoil.
0COOEHHOCTH npu
NPUMEHEHUH B  BBICOTHBIX
3JAHISIX M COOPY)KCHUSIX.
Hroro no paszuerny 2 2

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 KaGenpHble U
BO3YIIHBIE JIMHUT
3JIeKTpoIiepe iay.
KoHCTpyKTHBHBIE
0COOEHHOCTH M MCIIOJHEHHE
ANIEKTPUYECKUX ceredl 10 u| 5
Boimie 1 kB. Beibop u pacuer
KabenpHbIX JUHUH 10 1 KB B
BBICOTHBIX 3IaHMAX i
TpeboBaHus,
MPEIbSBISIEMbIC K HUM.

421 4 3

ITogroroBka k
nabopar 3aHATHSM.
Pa6ora ¢
JIUTEPaTypOu.

VYceTHBIi ompoc
(cobecenoBanue),
nabopaTtopHas
pabota No76,No77

Wroro no pazneny

421 4 3

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

7.1 Tema 3.1. 3asemienue.
Hasznauenue 3a3eMJICHUS,

pacuer KOHTYypa JUIs
BBICOTHOTO 3IaHUs uf g
ucrniosiHeHue.  TpeGoBaHus
npu 9KCILTyaTalluu

CTPOUTENBHON IUIOIAJKH C
TOYKH 3pEHHs 0€30MaCHOCTH.

221 2 2

IToaroroBka k
nabopar.
3aHITHSM.
Pabora ¢
JITEpaTypoil.

VYcrHbIl onpoc
(cobecenoBanue),
nabopaTtopHas
pabora Ne21

Uroro no pazneny

2/21 2 2
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8. Tema 3.2. DNEKTPOOCBEIICHHUE.
Pacuer u BbIOOp. Bunmel mamm u

CBCTWJIbHUKOB  JUIS  BBICOTHBIX
3IaHUI u COOPYXKEHHH.
TpebGoBaHUs K HUM IIpU BEIOOpE U
JKCILTyaTtanuu. KoHcTpyKkTHBHOE
HCIOJTHEHHE Hapy>KHOTO u
BHYTPEHHETO  OCBCUICHHS U
pacder. ABTOMaTHYECKHE
BO3IYIIHBIE  BBIKIIOYATENH  H
MPeIOXPaHUTEH.
8.1 Tema 3.2.
OnekTpoocBemenue. Pacuer VYeTHbIi ompoc
u BbeIOOp. Bunmer namn u (cobecenoBanue),
CBETWJILHUKOB UL nabopaTopHast
BBICOTHBIX 31aHUN U pabora Nel5

. IloaroroBka k .
coopyxenuid. TpeboBaHus K naopar. VYeTHBIl ompoc
HUM 1[pu  Belope H 5 2 40U 40U 4 SAHSTHSIM, (cobecenopanue),
JKCIUTyaTallHH. nabopatopHas
KoncrpykTusHoe Paora ¢ N pabota Ne51
WCIIOJIHEHUE HApyKHOTO U JHTCPATYPOH. VYcTHbIi ompoc
BHYTPEHHETO OCBELICHUA MU (cobecenoBanue),
pacder.  ABTOMAaTHYECKHE nabopaTopHast
BO3JIYIIHBIC BBIKIIOYATEIN U pabota Ne52
MpeIOXPaHUTEH.
HWroro no pazneny 2 421 421 4
9. IIpoMeKyTOYHast aTTECTALMS
9.1 IIpomexxyTouHas 5 3auer
aTTeCTalus
Hroro no pazneny
Hroro 3a cemectp 18 (18/10,41] 18/41 | 17 3a4€T
Wroro no qucuumnnune 18 18/11/'10'4 18/41 | 17 3aueT
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUMH B NPENOJABAHUU JHUCLUUIUIMHBI HCIOJB3YIOTCS TPAAULIMOHHAsS
TEXHOJIOTUSI U TEXHOJIOTus mpobiaemHoro oOyuyenus. Ilepenaya HEOOXOAMMBIX TEOPETHUECKUX
3HaHUH ¥ (OPMHPOBAHME OCHOBHBIX INPEJCTABICHUI MOXKET MPOUCXOIUTH C MCIIOJIB30BAaHHEM
MYJIbTUMEIUHHOTO 000pYy0BaHUS.

Jlekuuu TPOXOASAT B TpaauuoHHOW ¢(opme, B ¢dopme IeKUUH-KOHCYIbTAUH |
npobnemMHbIX Jekuuid. Teoperuueckuil Marepuan Ha HPOOJEMHBIX JIEKIMSX —SBISETCS
pe3ybTaTOM YCBOEHHS TMOJY4YEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuajia COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKaxX OTBETOB HA 3TH
BOIIPOCBL.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
IIpencraBneno B npuiioxeHuu 1.

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

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

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

2. Anuaposa, T. B. DnexkrpocHaOXeHHE U 3JIEKTPOOOOPYAOBAHNE 3IaHUI H COOPYKCHHM
: yueOnuk / T.B. AnuapoBa, M. A. Parmiesckasi, E.JI. CreOynoBa. — 2-¢ u3j., nepepad. u 101, —
Mocksa : ®OPYM : UH®PA-M, 2020. — 415 c¢. — (Bricmee o6pa3oBanue: 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 3IIEKTPONOTpeO]IEHHE Ha MPEeIIpUsATHIX
[Dn.pecypc]: yueonoe mocodue / E.®. Ilepbakos, 1.C. Anekcanapos, A.JI. JIy6oB. — M.:
dopym, 2010. — 496 c. — URL: http://znanium.com/bookread.php?book=197466/ (Jlata
obpamenus 08.09.2014)

2. DnextpoTexHuueckuil cnpaBounuk: B 4 1. T. 3. IIpomsBoactBo, mepenauya u
pacrpeeneHne 3IeKTpUIecKoi suepruu [Dnektponnslit pecypce] / Tloa obm. pen. mpodeccopos
M3BU B.I'. I'epacumoBa u ap. (ra. pea. A.W. [Tonos). - 10-e u3z., crepeot. - M. : U3narenbckuit
nom MDU, 2009. - http://www.studentlibrary.ru/book/ISBN9785383003381.html

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

4. beneix, I'.b. Dnekrpocuabxenne orpacieit: yueonoe mocooue / I'.b. Bempsix, A.H.
HlemeroB; MI'TY. — Marnuroropck: MI'TY, 2016. — 1 snekrpon. 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 (nata oOpamicHus:
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04.10.2019). — MaxkpooObekT. — Tekcr : amekTpoHHbIH. — CBefeHHsT JOCTYIHBI TaKKe Ha
CD-ROM.

5. Ilnamanckuii, JILA. DnexkrpooOopyaoBaHuE TMOACTAHIIMIA U OCBETUTEIbHBIC CETU
HPEANPUATHIA, OpraHu3alui U yIpekacHuil ;| yaueonoe mocooue / JI.A. ITnamanckuii. — MockBa :
MUCHUC, 2019. — 180 c. — ISBN 978-907067-42-2. — Tekcr : 3ieKTpoHHBIA [/

DiekTpoHHO-0MOaHOTeuHas cuctema «Jlampy : [caiit]. — URL: https://e.lanbook.com/book/116922
(mata obparenus: 27.11.2019). — Pexwum gocTyma: Mo OIAmUCKe.

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

7. IIpoekTHpOBaHHUE IEKTPUUECKOr0 OCBEIIeHus | yueOHoe mocodue / b. U. Bacnager, A. U.
XKnanos, I'. b. Benbix u gp. ; MI'TVY. - 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 (mara obpamienus: 04.03.2020). - MakpooObeKT. - TEKCT : IMEKTPOHHBIN. -
Cenenus noctymnnbl Takxke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

1. benwix, I''b. Meronuueckass pa3paboTKa IO BBINOJIHEHHUIO JIA0OPATOPHBIX paboOT MO
mucnuiuinae «nekrpocHadkenue» [Tekcr] / I'.b. Bensix, B.W. 3acnasen, A.H. Illemeros, A.B.
Koukuna. — Marnutoropck: M3a-so Maruurtoropck. roc. Texs. yu-ta u. I.1. Hocoa, 2015. — 48
c.

2. bensix, I'.b. Onpenenenue BO3MOXKHOCTH BKJIIOYEHHs] CHIJIOBBIX TpaHC()OpPMATOpOB Ha
napajuieJIbHyl0 paboTy: METOAWYECKHE YKa3zaHWs K JIabopaTopHOM paldoTe MO JUCIUIUIMHE
«AnexrpocHabkenue» [Tekcr] / I'.b. Bensix, A.H. [llemeros, A.B. KouknHa. — Marauroropck:
W3n-Bo MarauToropck. roc. Texs. yu-ta u. .M. Hocosa, 2015. — 15 c.

3. llemetoB, A.H. KauectBo snexTpuueckoit snepruu [Tekcr]: Mertonudyeckue ykazaHus K
nabopaTopHbIM pabotam 1O gucnuIUiMHE «CHCTEMBI DJEKTPOCHAOKEHUS» [UIS CTYIEHTOB
cnermanbHocTd 140211 «DnextpocHabxkenue» u Hampasienus 140200 «3nekrposnepretukay /
A.H. lllemeToB. — Maruaurtoropck: M3n-so Marautoropck. roc. Texs. yu-ta u. [.11. Hocosa, 2011.
—20c.

4. IlemeroB, A.H. DueprocbOeperaromie TEXHOJOTHH B DSJIEKTPUYECKOM OCBEIICHUU
[Texct]:  Meroauueckue  ykazaHuss K  J1abopaTopHbiM  paboTam MO  JAMCHUILINHE
«JnmekTpocHab-xkeHne» Uit crymeHtoB  HampamineHus 140400  «DmektposHepreTMka U
SIIEKTPOTEXHUKA», MPo-puib «DnekTpocHadxkenue» Bcex (opm obyduenust / AH. [llemetoB. —
Marnutoropck: U3n-so MarauTtoropek. roc. Texs. ya-ta u. .M. Hocosa, 2014. — 19 c.

5. llemeToB, A.H. COOpHUK MPaKTUYECKUX 3aJIlaHUH 10 AUCHUIUTHHE «DIEKTPOCHAOKEHHE)
[Tekcr] / A.H. lllemetoB. — Maruaurtoropck: M3a-so Marautoropck. roc. TexH. yH-ta u. [.H.
Hocosa, 2013. — 42 c.

r) IIlporpammHuoe ob6ecnieuenune u UHTEpHET-pecypenl:

IIporpammuoe o0ecnneyenne

Haunmenosanue 110 Ne norosopa CpoK nercTBUSA JIUIEH3UN
MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
Professional(ams kmaccoB)
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MS Office 2007
Professional

Ne 135 o1 17.09.2007

0eccpovHO
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7Zip CBOOOJHO pacIpOCTpaHsIEMOe OCCCPOUHO
FAR Manager CBOOOJIHO  PACIPOCTPAHIECMOE 0ECCPOYHO
STATISTICA B.6 |[K-139-08 ot 22.12.2008 0ECCPOYHO
Linux Calculate |cBoGomno pacnpocTpanseMoe 0eccpoUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

Mexnaynapoanas pedepaTuBHas 0aza JaHHBIX IO
YHCTOM M MpuKIaaHoi MatemaTrke ZOMATH

http://zbmath.org/

MexnyHaposnHas 0a3a CIpaBOYHBIX H3JaHUM 110
BCEM oTpacisaM 3Hanui SpringerReference

http://www.springer.com/references

MexayHnapoaHass 0a3a HaydHBIX MaTepHajioB B
007acTH  (DU3MUECKMX HAyK M HMHKWHHPUHTA

http://materials.springer.com/

MesxayHapogHas KOJUICKITHS Hay4JHBIX .

AYHApOAL 8 YR it ://www.springerprotocols.com/
IIPOTOKOJIOB 110 Pas3jJn4YHbIM OTpacCIsiIM 3HAHUHU
MexayHapoaHas 0aza IIOJIHOTEKCTOBBIX . .

ALyHapon http://link.springer.com/
»KypHanoB Springer Journals
Mex apoagHas ce(pepaTuBHaAsA u

AYHApOn peep http://scopus.com
ITOJTHOTCKCTOBAA CIIpaBOYHas1 Oaza JTAHHBIX
MexnyHaponnas HayKOMETpHUYIECKas

pedepariBHas M IMOJHOTEKCTOBas 0a3a JAHHBIX
nayunbsix m3gaauii «Web of sciencey

http://webofscience.com

Poceuiicras  Tocynapetsemtas  Gubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

VYHuBepcurerckas HMHPOPMAllMOHHAA  CHCTEMa s ]

POCCUA https://uisrussia.msu.ru

OnexTpoHHbIe pecypcbl 6ubmuoreku MITY um.
I'.11. HocoBa

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

OIOKETHOE
UHCTUTYT

®enepanbHOE  TOCYJAPCTBEHHOE
yUpEKICHUE «DenepabHbINA
MIPOMBIILIEHHONH COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

Nupopmannonnas cucrema - Epgunoe okHO
J0CcTyna K MH(QOpMaIlMOHHBIM pecypcam

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

IMTouckoBas cucrema Axamemuss Google (Google
Scholar)

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

Hanuonanehas uH(OpMaMOHHO-aHATUTUYECKAs
cucrema Poccuiickuii  MHIEKC HAy4yHOTO
uutuposanus (PUHIL)

URL.: https://elibrary.ru/project_risc.asp

OnexkTpoHHas 6a3a nmepuoanveckux usganuil East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUMIIHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIIFOYACT:
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JlexuvoHHasg aynutopuss MynbTUMEOUNHBIE CpPEACTBA XpaHEHUs, Iepeladyd U
MpeACTaBICHHS YIeOHON HHPOPMAITU(KOMITBIOTED, POEKTOP, IKPaH)

JIaGoparopusi ansi mpoBeaeHUs Ja0OpaTOPHBIX 3aHATUH M CAMOCTOSITEIBHOW pabOThI
cTyaeHToB aya.215 nayn.217.

Jlaboparopusrtii ctenm i/p Nel 1.

JlabGopaTopusbiii cren Ji/p Nel 3.

Jlaboparopusrtii ctenm i/p Nels.

JlaGopaTopHsbiii cren ji/p No21.

Harnsoasie crenast 11/p Ne76 u n/p Ne77.

Harnsaasie anmapatst i1/p NeS1 u i/p Ne52.
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YueOGHO-MeTo uIecKoe 00ecreueHue CaMOCTOATEIBHOU PaGoThl O0yYAIOIIUXCH

Mo mucrumuHe «ONEKTPOCHAOKEHUE B CTPOUTENBCTBE» IMPEIyCMOTPEHA ayAWTOpHas U
BHEAYIUUTOPHAST CaMOCTOsITeNbHAs paboTa oOydarommxcs. BHeayauTopHas caMocTosiTenbHas pabora
CTYJICHTOB OCYIICCTBIIICTCS B BUJC YTCHUS W TMPOPAOOTKUA KOHCIICKTOB, JIUTEPATYpPhl M DIICKTPOHHBIX
00pa3oBaTeIbHBIX PECYpCOB C HEOOXOAMMBIMHU KOHCYJIbTAIIMSIMH _TpenojaBarens. AyAuTopHas
caMoCTOATeNbHAs paboTa MPEAIoJiaracT BBIMOJIHEHUE JTAOOPATOPHBIX PadoT, PENICHHE MPAKTUYCCKUX

3ajay4 1o TeéMaM Kypca.

Jlabopamopmuuiit npaxmukym (6 cemecTp)

OnpezneneHre YJKOHOMHUYECKH 1I€IECO00Pa3HOT0 peskuMa paboThl CUIIOBBIX TpaHC(HOpPMATOpPOB
(01/p Nell).

OnbITHOE TOCTpOEHUE TPahUKOB HATPY30K M ONPE/IeIeHUE X mapameTpoB (J/p Nel3).

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

N3yuenune kabeapbHBIX JUHUN deKTpornepenad.(ia/pNe76).

W3ydeHne BO3yITHBIX JIMHUHN dIeKkTporiepenad.(1/pNe77).

HccnenoBanue pexkMMOB HEHTPAU B cUcTeMax dJeKTpocHabxkenus (Ji/p No21).
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7 Ouenounvle cpedcmea 0 NPOBEOEHUS RPOMEICYMOUHOU AMmecmayuu

Kong noctmxenus
KOMIIETCHIINH

I/IH,E[I/IKaTop JOCTHKCHUS
KOMIICTCHIINH

O1eHOYHBIE CPEICTBA

IIK-1: 3nanue MeTO10B pacyeTa KOHCTPYKUMA 3JaHUH M COOPYKEHUIi, OCHOB NPOEKTHUPOBAHMS,
KOHCTPYKTHBHbIE€ 0COOCHHOCTH HECYIIMX M OTPAXKIAKIIHNX KOHCTPYKIHUH

IIK-1.1

-OnpesensieT OCHOBHbIE
rnapameTpbl
00BEMHO-TITAHUPOBOYHOTO
peuieHus 31aHus
(coopykeHus)
MIPOMBILIIICHHOTO U
Fpa)XAaHCKOT'O Ha3HAYCHUS U
BBITIOJIHSIET MPOESKTUPOBAHUE
HECYIINX U OTPasKJAr0IINX
KOHCTPYKIMU C YYETOM UX
KOHCTPYKTHUBHBIX
0COOEHHOCTEM

He dopmupyercs

IIK-1.1

Brinonnser pacuerst
CTPOUTETBHBIX KOHCTPYKIIUMA
31aHUI U COOPYKEHUH,
OCHOBAaHUH 110 NIEPBOM U
BTOPOU Ipynmam
MPEJEIbHBIX COCTOSTHUM

He dopmupyercs

a) [lnanupyemble pe3yabTaThbl 00y4eHUs M OLleHOYHbIE CPEACTBA JJIsl HPOBeJeHMs IPOMeKYTOYHOI
aTTecTalMu
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[K-2.1

- Pa3pabartbiBaeT npoekT
IPOM3BOJICTBA paldoT:
rpaduK IpOM3BOJICTBA
CTPOUTEIHHO-MOHTAKHBIX
paboT, CTPOUTEINIbHBIN
reHEepaJIbHBIN IIJIaH,
TEXHOJIOTUYECKUE KapThl HA|
IPOM3BOJICTBO
CTPOUTEIBHO-MOHTAXKHBIX
paboT npu BO3BEIEHUU
3/1aHus (CO-Opy>KEHUs)
IPOMBIIIJICHHOTO U
IpaXkIaHCKOTO Ha3HAYCHUS

ogakrwdE

12.
13.
14.
15.

16.
17.

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

26.
27.

UTto co00ii mpeAcTaBIseT CUCTEMA DIICKTPOCHAOKEHHUS?
Uro Bl 3HaeTe o cunoBoM Tpanchopmarope?

OO0bscHUTE TOHATHE TOTPEOUTENb U ANEKTPOIPUEMHUK?
HazoBute MeTob! pacueTa 3JIeKTPUUECKUX Harpy30K?
CyTtb MeToa pacueTHbIX K03 GUuueHToB?

Cytb MeToaa KodppuIHeHTa Cpoca U OrpaHUYEHHS B €T0
NPUMEHEHUU?

MeTto/ yaenbHOro pacxo/ia 3JeKTpo3Heprun?

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

. HazHauenne kOMMyTaIlMOHHBIX amnmnapaToB Bbiiie 1 kB.
.Ilo xkakuM mnpHU3HAKaAM KJIACCU(DHUIHMPYIOTCS TMPUEMHUKU

AJEKTPO3HEPTUU B COOTBETCTBUU € [TYD?

B dWeM s ornuume Mexay NPUEMHUKOM M MOTpeOuTeNnem
ANEKTPOIHEPTUU?

HazoBute xapakTepHble 3J€KTPOIIPUEMHUKH 3JIEKTPOIHEPTUU.
Uto nmoHuMaeTcs 1o dMEeKTPUIECKON Harpy3Kou?

Hazosure OCHOBHbIE buznyeckue BEJIMYUHBI,
XapaKkTepu3youe rpaduk 3J1eKTPUUECKUX Harpy3oK.

JaiitTe onpezeneHre HOMUHAIBHOW MOLITHOCTH

Kak BbIOMpaeTcs [UIMTENBHOCTh HHTEpBala OCPEJAHEHUS
Harpy3ku?

Hazosure roKa3aTe’,
ANEKTPUUYECKUX HArPY30K.
Uro Takoe KOXPPHUIHMEHT Pa3HOBPEMEHHOCTH MAaKCHUMYyMa
Harpysku?
Hazosute
crpoca.
Uro Takoe «IMKOoBasi Harpy3Ka?»

UYro Takoe «peaKkTUBHAsI MOIIHOCTh)»?

Ilepeuncnure wm3BecTHhle Bam  MeTOapl  OmpeneneHus
pacueTHBIX  DJIEKTPUYECKMX  HArpy3okK.  YKaXuTe  HuX
JOCTOMHTCBA, HEIOCTATKU U 001aCTh MPUMEHEHUS

B kakux ciaydasXx MOXKHO HPUMEHATb METOIBI YIEIBHOIO
pacxoza MEKTPOIHEPTUH U yIENbHON IUIOTHOCTH HArpy3ok?
Kakumu  mokazarensiMu  XapakTepus3yeTcsi  peakTHUBHas
MOIIHOCTb?

HazoBuTe 0cHOBHBIE OTPEOUTENN PEAKTUBHON MOIIIHOCTH.
Kaxue ncTouHnky peakTHBHON MOILTHOCTH U KOMIIEHCHP YIOIIHE
YCTpOICTBa MPUMEHSIOTCS HA MPOMBIIIEHHBIX TPEAIPUATUAX?

XapaKTepU3YIOIIHe rpadux|

00JIacTh TPUMEHEHHUsT MeToAa KO3 UIHEHTA
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[K-2.1

- PazpabarbiBaeT npoexT
MIPOU3BOJICTBA PadOT:
rpaduk mpou3BOACTBA
CTPOUTEIHHO-MOHTAKHBIX
paboT, CTpOUTEIbHBIN
TreHEepaJIbHBIN I1J1aH,
TEXHOJIOTHYECKHE KapThl HA
IIPOM3BOJICTBO
CTPOUTENIbLHO-MOHTAKHbBIX
paboT npu BO3BEACHUHU
31aHus (COOpYKEeHU)
MIPOMBIIIJICHHOTO U
IPaKAIaHCKOTO HAa3HAYCHUS

3aoaua 1. OnpenenuTh pacyeTHBIE ANEKTPUUECKHUE HATPY3KH,
BBIOpATh UCTOUYHUKH MTUTAHUS, BRIOPATH CHIIOBBIC TPAHC(HOPMATOPHI C
[YIETOM  KOMIICHCAIIMM  PEaKTHBHOH  MOIIHOCTH U CXEMY]
PIIEKTPOCHAOKEHUSI  MPOMBINIICHHOT0O 00BeKTa Ha OCHOBaHUH
3aJJaHHOHN BEIOMOCTH DJICKTPOIPUEMHHKOB.

[
1‘5:1 HaumeHoBaHME 3/1€KTPONPHEMHHKA Py, kBt n K cos ¢ ge
1 2 3 4 5 6 7
3-dazuwiit JIP
| |Komnpeccophas ycTaHOBKa 28 5 0,65 08 0.75
2 |BeHTHnsTOpHAs yCTaHOBKa 15 4 0,7 ’ ’
3 |Hacocsas ycraHoska 55 8
4 | CraHok (pesepHblii 11,5 14
5 |CraHOK TOKapHBIi 14 12
|6 |Cranok cTporanbHblii 11 10
7 |CraHOK Kapyce/bHbIi 40 2
8 |CraHOK HaXaaYHbIH v 2,8 5 0,14 0.5 1.73
9 |CraHOK BHHTOpE3HBbIH 15 6
10 |Cranok pacTouHbli 42 2
11 [CraHok uuingoBaabHbli 3 15
12 |CraHoK CIMTKOOOAHPOYHBIH 45 4
13 |CraHOK raiToBOYHBIH 4 8
14 |MonoT KOBOYHBIH 15 7 024
P 15 |Tlpecc mTaMnoBOYHBII 4.5 12 ? 0,65 1,17
16 | AsTomaTt dpesepHbiit 7,5 20 0,17 ;
17 |Tleub HHAYKUMOHHAS 8 4 0.75 0,35 2,67
18 |Ileus ayrosas 30 4 Y 0,87 0,56
19 |ITeus conpoTHBICHHSA 35 6 0,8 0,95 0,33
| 20 |Kouseiiep ncHTOuHBIIH g 35 2 0.55 0.75 0.88
| 21 | TpaHscnoprep poJIHKOBBIi 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 norpeduteneit Il kareropun.

[1K-2.2

Omnpexensier noTpeOHOCTH
CTPOUTEIBHOTO
IIPOM3BOJICTBA B
MaTCpHAIIBHO-TEXHUICCKUX
U TPYIOBBIX pecypcax

Badaua 1: onpenenutre SIEKTPUUECKUE HArpy3Kd METOJIOM

kod(durmenTta crpoca
E ENOMOCTE ITEETPHYECEIX HATPYVI0K 3aB043.
VOTEHOENSHHIE MOLHICT: UsXa, XBT I SEpHasTan

- Hanusmosasms mema I 3 3 3 3 ; = 5 3 10
B 1 7 3 [ 3 & 7 B [ 10 | 17
T | Dz nonom=ol mpo=na 4730 | 4800 | 4580 | 4950 | 5150 | 2650 | 4700 | 4870 | 4750 | 559
2 | Caman ICAL 145 | 185 | 205 | 263 | 200 | 350 | 380 | 420 | 250 | 500
3 | ex ropeass mposana 7600 | 7650 | 7700 | 7740 | 7600 7850 | 7900 | 7960 | 8150 | 824
T 1460 | 1500 | 1560 | 1680 | 1740 1450 | 1430 | 1530 | 1440 144
3 | V4eGHO-BCIOMOTETENEHES 1390 | 1560 | 1580 | 1530 | 1600 1610 | 1620 | 1630 | 1680 | 174
MACTEPCIHE
6 | Hacocuze 2300 | 2290 | 2230| 2560 | 2480 2650 | 2780 | 2260 | 2630 | 22§
Hacocmzs (§3B) 4420 | 4330 | 4450 | 4500 | 4480 4550 | 4620 | 4810 | 4120 4140
7| 3azomovipazEmemms 120 | 130 | 150 | 180 | 200 | 290 | 500 | 500 | 600 | 404
§ | Pewommmo-wsnammecam e | 950 | 1000 | 1300|1560 | 1400] 1230 | 1330 ] 1660 | 1440 11]]
9 | Tlex zece 5200 | 5300 | 5220 §400 | B150| B150 | K110 | 5230 | 8420 859

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

11 | Cramms seitmpanmanm §O00 | 080 | 1010 1500 | 030 | 1080 | 1910 1500 | 1110 110

12 | Orcraimmon - - R e e e

T3 | Foampeccapezs T130 | 1150 | 1190 | 1140 | 1120 1180 | 1120 | 1180 | 1150 113
Koumpeccopsze (628) 1200 | 1330 | 1450 | 1500 | 1480 1550 | 1620 | 1810 | 1120 110

T8 | Onpursdi aaan 120 | 100 | 120 | 150 | 130 | 250 | 200 | 220 | 210 | 200

15 | Perepayep o8 ormiiin 150 | 560 | 950 | 590 | 380 | 450 | 760 | 270 | 310 | 340

16 | Onpura: Goancas 300 | 350 | 350 | 370 | 380 | 210 | 520 | 350 | 580 | 599
TS

0) Ilopsinox npoBexeHUsI MPOMEKYTOYHOM aTTeCTAIMM, IIOKA3ATEJH M KPUTEPHH OLleHUBAHMSA:

IIpomexxyTouHast aTTecTamusi MO AWCITUIUIMHE «DJIEKTPOCHAOKEHWE B CTPOUTEIHCTBE» BKIIFOUACT

¢dopme 3agera.

TEOPETUYECKUE BOIPOCH], TIO3BOJISIIOIINE OLIGHUTh YPOBEHb YCBOEHHMA OOY4YaIOIIMMHUCS 3HAHUH, WU
NPaKTUYECKUE 3aJIaHMsI, BBISBISIONINE CTENICHb COPMHUPOBAHHOCTH YMEHHWH M BJIAJICHHH, MPOBOJUTCS B
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IToxazatenu u KPUTEPUH OLICHUBAHUSA 3aYTCHO:

— Ha OILICHKY «3aYTEeHO»— OOYYaIOLINiics NTEMOHCTPHPYET MOPOTOBBI YpOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETCHIIUH: B XOA€ KOHTPOJBHBIX MEPONPHITUI NOIyCKAIOTCA OIIMOKM, HPOSIBISETCS OTCYTCTBHUE
OTIENbHBIX 3HAHWW, YMECHUH, HaBBIKOB, OOyYaroIIWiics HUCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS MpU
ONEpUPOBAHUY 3HAHUAMU U YMEHHUSIMHU IIPU UX NIEPEHOCE HA HOBBIE CUTYAIIUU.

[ momydyeHusi 3adeTa MO AUCUUIUIMHE «Jaextpocnadxenne», OOYUAIOIIUICA MMOKA3bIBae€T 3HAHHS Ha
YpOBHE BBIMIONHEHHUS W 3alIUTHI JaOOpATOPHBIX pabOT, BOCHPOM3BEACHHA W OOBSICHEHHS HWH(OpMAINH,
HABBIKM PEIICHUs TPOCTHIX 3a7ad B OOJACTH DIEKTPOCHAOXKEHHs, yMEET MOJb30BAThCSI COBPEMEHHBIMHU
cpeAcTBaMu MH(POPMALMOHHBIX TEXHOJOTHH, BIIaJeeT OCHOBAMH JJICKTPOCHAOKEHUS NPUMEHUTEIBHO IS
BBICOTHBIX 3JaHUI U COOPYKEHHUIA.

80



MeToanuyeckue yKa3aHus 10 AUCHUIIMHE "'"JJIeKTPOCHAOKeHHe B CTPOUTEIbCTBE'"
[Ipumep pacuera

PACYET DJIEKTPUUYECKOI'O OCBEINEHMA ITPOM3BOJCTBEHHOI'O ITOMEIIEHMA

Pacuer pa60qer0 OCBCIICHUA

CBETOTEXHUYECKUI pacyer

Ocsgemienue OyaeT pacCUMTaHO Ui MPOJIETa 3JIEKTPOMALIMHHOIO MOMEIEHHs Y4acTKa MENKOMH
dopmoBku (YMD) (23-41 ocu u b-B, pucynok 1.1).

st ocBerieHust momenieHus: Beioupaem Jsiammnsl tuna JIPJI, T.x. oObekTaMu pazinyus HE SBISIIOTCA
JIOJIA WJIM OKpAILIEHHBIE TMOBEPXHOCTH, a TaKKe He TpeOyeTcs MpaBUIIBHOM IIBETONEpENayu, W
BbicoTa nomernieHus: 6osnee 8 m [8]. Jms nmamn JIPJI BeiGupaem cetmnbHUK THA "PCII08" (MuMeeT
BcTpoeHHbI [IPA), mpeaHazHayeHHBIN 17151 OCBELICHHS POU3BOICTBEHHBIX OMEIIEHUH BBICOTOMN
6osiee 6 M. Pacuer mpo U3BOAMM IO METOJUKE, U3JI0KEHHOM B [8].

Hameuaem pa3MernieHne CBETUJILHUKOB B MOMEIICHUH, pa3Mepsl
koroporo L X B X H =108 X 36 X 15 M. BricoTa pacueTHON IOBEPXHOCTH Haja MOJIOM h, =

0,8 M, paccTosiHuE TI0JIBECA CBETHIIBHUKA HAJl IEpeKpbiTueM h, = 1,2 M.
Pacuernas BbicoTa 110 [8]:
h=H-h, —h =15-08—-12 = 13 m. (1.2

HpI/I pa3sMCICHUN CBCTUJIIBHUKOB Ha Y4YaCTKE PYKOBOACTBYCMCA 3HAUYCHUAMH OTHOCUTCIIBHOTO
PacCCTOsAHUA MCXKAY CBCTUIBHHUKAMH, KOTOPOC o0ecrneynBaeT SKOHOMHYHOCTh OCBETHTEIBHOM
YCTAaHOBKHU U PaBHOMCPHOCTH OCBCHICHUSA TNIOIIAAN YdacCTKa:

A, == (1.2)
rie L, - paccrosiHMe MEXIy COCEIHUMHU CBETUIbHUKAMU;
h - pacuerHas BbIcoTa IOJBECa CBETUIILHHKA;
A, - ko3¢ dunment no [8].
L,=2,-h=1-13 =13 m.

Kpemnnenue cBeTUIBHUKOB OyJ1eM OCYIIECTBIATh Ha (hepMax, KOTOPbIE PACIOJI0KEHbI Yepe3 KaK/Ible
6 M. [Toaromy npuauMaem L, = 12 m.

Torna B psimy MoxHO iomectuth N = L/L, = 108/12 = 9cBernnbauka. [IpuHIMaeM K yCTaHOBKE
B Py 9 CBETUIILHUKOB.
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[IpuHuMaeM 4YHCIO pAIOB CBETUIBHMKOB DPABHOE [BYM, TOTJa pPAcCTOSIHUE MEXKAY psAAaMu
CBETWJIbHUKOB paBHO 12 M. PaccTosHMe OT cTeHBl 10 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®



Pacuer oOCBEeTHUTENHHONW YCTAHOBKH IPOBOAMM METOJAOM KOI(PQUIIMEHTA WCIIOIb30BaHUS.
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 - k03¢ PUIMEHT MUHUMAIILHOM OCBEIIEHHOCTH, Juts nammn JIPJI =1,15;
E; =150 5k - HOpMa OCBELIEHHOCTH, MPUHUMAETCSI COTJIacHO [8];
N - 9KCI0 CBETUILHUKOB;

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

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

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

1,51, (1.4)
Torma mis manHOoro KoddduuueHTa HCIONb30BaHUSA M KOA((UIIMEHTOB OTPaKEHUS OT CTEH,
noToNKOB 1 1oJ1a pe=50%, py,=70% ¥ ppo,=30% npuanmaem n = 0,75.

CBeToBOI1 MOTOK B KaXJI0M CBETUIIbHUKE onpezensercs mo (1.3):

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

= 49680 siMm.

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 ak.

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



1.2 DnexTpoTeXHUYECKUI pacyer

K ycranoBke nmpunumaeM 1 ocBetutenbHblid IuT THNA OV -8504, ¢ 4 rpynnoBbIMU JIUHUSIMH.
PaccuuThiBaeM 31EKTpUUYECKHUE HArPY3KHM OCBETHTEIBHOM CETH, KOTOpbIE OMPENENSIOTCS IO
BBIPAXEHUIO!

P =P K ‘K (1.6)

p.o yeT c npn ?

rae Py - ycTaHOBIICHHAsI MOIIHOCTD BCEX JIaMII IIOAKIIOUCHHBIX K IIUTKY, 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
BriOnpaem cedeHne MpoBOJHUKOB OCBETUTEIbHOM ceTn. Haxomum 3HaueHne Toka I, o o
bopmye:

Pyo 18,81

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

0A, (1.7)
[TuTanue ocBeTUTENBHBIX IUTKOB ocylecTBiseTcs kabenem ABBIT (4x10) ¢ 1omycTUMBIM TOKOM
42 A, rpynmnoBas JuHug ocBelieHus kabenem ABBI (4x2,5) nonmyctumsiM TokoMm 20 A.

OHpeI[eJ'II/IM AOIMMYCTHUMBIC TIOTCPU HAIIPSKCHUA B OCBETUTEIIbHOM ceTu. Pacuer MIpOU3BOJAUM B
COOTBETCTBUHU C pPUCYHKOM 102, Ha KOTOpOM H306pa>I<eHa pacuC€THad cxXeMa JIs1 OAHOTO IHUTKaA.

) 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 K03 PHUIMEHT, 3aBUCAIIUI OT MaTepuaia MPOBOIHHKA;

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 kKabenbHo# muauu oT KTII 1o muTka.
AU =45-3,68-0,4=0,42 %.

Ha BBOje mmMTKa NMpUHMMaeM K YyCTaHOBKE aBTOMAaTHYECKHE BBIKIIOuaTenu tuma BAS2-31
(Iyon = 32 A), Ha OTXOJSIIUX OT MIUTKA OCBETUTEIbHBIX TUHUAX - BAS52-31 (1,0, =16 A).

10.2 Pacuet aBapuifHOT0 OCBEILIEHUS

CornacHo [1] aBapuiiHOe ocBelleHHE IODKHO oOecreyuBaTh HEe MeHee 5% HOpMUPYEeMOM
OCBEILIEHHOCTH, a IIUT aBApUIHHOTO OCBEILEHHUS HAIUTHIBAECTCS OT JPYroro rpaHcopmaropa, He
nuTaroniero padouee OCBEUIeHUE JAHHOTO ydacTKa. ABapHilHOE OCBEIIeHHE JOKHO BBITOIHATCS
namnamMu HakanuBaHus. CeetminbHuKY Tunia HCII02 [8].

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

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



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

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

_7,5-1,5-2592- 1,15
¢ 0,7-6

= 80000 M.

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

_ 13100-7,5

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

DJIEKTPOTEXHUYECKUI pacyeT aBapUMHOTO OCBEILICHHUS:

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

DneKTpUUecKue Harpy3KHU OCBETHTENLHOM ceTH, KOTopble omnpeneistorcs mo (10.6):

P

.0 = 6750 = 4500 Br.

Pacuernsrit Tok ocBeTuTenbHOrO mutkKa 1mo (10.7):

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

ocpemeHus: kabenem ABBI' (4x2,5). Pacuer npon3BoguM 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 Br 750 Bt
1 pynna 1
nna

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

Torma nelicTBUTENbHBIE NOTEPH HA ydacTKe M a.p!

AUA—B = = 1,94’ %,

44 -2,5



AU = 4.5 —-1.94 — 0.046 = 2.49 %.

Ha BBOozme mmTKa NMpUHMMaeM K YCTaHOBKE aBTOMAaTHYECKHE BBIKIIOYarenu tuma BAS1-25
(I, = 16 A), Ha OTXOASAMNIMX OT IIUTKA OCBETUTENBHBIX JIMHUIX - BA51-25 (I, = 10 A).



