MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B./1B.04.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

JHEeProcujIoBble YCTAHOBKHU CHCTEM 3JIeKTPOCHAOKEHU S

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HAIIpaBJICHUIO ITOATOTOBKHU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
DnexTpocHabKeHue

dopma 00ydeHus: ouHast
I'on Habopa: 2018
O6mas tpynoemkocts: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 7

dopmMa KOHTPOJIA 3a4eT Hroro
Buj 3ansiTuit
Jlekuun 14 14
IIpakTnueckue 28 28
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonTaktHas pabora 42 25 42 25
CamocrosiTenbHas paboTa 65,75 65,75
Hroro 108 108




Pabouyto mporpaMmy cocTaBuiI:
JIOIIEHT, K.T.H., Kpetros [[.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoOro 1ana
HaIlpaBJICHUA ITOATOTOBKHU
13.03.02 DnexTpoIHEepreTHKa U ANEKTPOTEXHUKA

Cpok neiicTBus padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpoTokon 3acemanust Ne 2 ot «12» cenrsaops 2017 r.).



1. Ilesib 0CBOEHUNA TUCHUILIHHBI

]_IeJ'IB OCBOCHH OUCHUIUIMHBI — IIO3HAKOMHUTHL CTYACHTOB C OCHOBHBIMH BHIAMHU U
IMpUHIOUITIaMHA pa60TBI SHEProCUJIOBOTO U TCINIOMEXAaHHUYCCKOT'O 060py;[013aH1/151, HCIIOJIL3YCMOI'0 Ha
COBPEMEHHBIX IIPOMBINIJICHHBIX IPEAIIPUATHAX.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBI U IPAKTUKH, HA OCBOCHUH KOTOPBIX Oasupyercs naHHas gucuuruinHa: Oomas
9HEpreTrKa, DIIEKTPHUECKUE MAIIIMHBI U OCHOBBI 3JICKTPOIIPUBO/IA.

JIMCUMIUINHBI ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE TAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
IIPEIUIECTBYIOLIEE: «IIponsBoacTBeHHas IOpaKTHKa  (9KCIUIyaTallMOHHAs  IPaKTHKa)»,
«[IponsBoacTBeHHas IpaKTUKa (IPEJAUIIIOMHAs IPAKTHUKA)», MOJrOTOBKA K MPOLEAYPE 3alUThl U
3alllUTa BBIMYCKHOM KBaJM(UKAIIMOHHON paboThl, «DJIEKTPOTEXHOJOTHYECKHE YCTAaHOBKN,
«Cucrembl 3J1EKTPOCHA0KEHUS TPOMBIIIICHHBIX MPEAPUITUI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

(Ko ¥ HAMMEHOBAHUE)

(K01 ¥ HANMEHOBAHUE)

dopmupyemble U HNuaukaropsl
KOHTPOJINpyeMble AOCTH/KECHHUS IInanupyemsble pe3yJbTaThl
KOMITeTEHIIUH KOMIIeTEeHIUI o0y4eHUs

ITIK-1 Cnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU CHCTEM
IIEKTPOCHAOKEHUS
00BEKTOB

[1K-1.1 Bemomnnsier c6op u
aHaJIN3 JAHHBIX IS
MIPOEKTUPOBAHUSI CUCTEM
3IEKTPOCHAOKEHUS
00BEKTOB

3HATh: OCHOBHBIE BUJIbI
TEIJIOMEXAHUYECKOTO U
SHEProCHIIOBOI0 000PYAOBaHUS
MIPOMBIIIJICHHBIX NPEATPUATHI

VYMeTs: onpenensaTs Tpedyemble
rapaMmeTpbl TEIIOMEXaHUYECKOTO
000pyI0BaHUS O UCXOIHBIM
JTAaHHBIM

Brnanets: MeToukaMu BeIOOpA U
pacuera napaMeTpoB
HHEPrOCHIIOBOI0 00OPYAOBAHUS JIs
HYK]I CUCTEM SHEPTrOCHA0KEHHUS
MPOMBIIICHHBIX TPEIIPUSTHHA

[TIK-3 Cniocoben
MIPUMEHSITh 3HAHHUE
0COOEHHOCTEH
XapaKTePUCTHK
3JICMEHTOB
INEKTPUUYECKUX CETEH,
Croco0O0B TPOU3BOACTBA U
WCIOJIb30BaHUS
AJIEKTPUYECKON SHEPTUU B
npodeccnoHaTbHOM
NeSITeIbHOCTH

[1K-3.3 IlemoHCTpHpYET
3HaHUE OCHOBHBIX
norpedurenei
AJIEKTPOIHEPT U, UX
XapaKTePUCTHK, TPUMEHSET
9TH 3HAHUS B
npodecCuoHATBHON
JeSTeIbHOCTH

3HaTh: OCHOBHEIEC BHIEI
HarHeTaTeabHBIX MaIlluH
HCTIOIB3YEMBIX Ha TPOMBIITUICHHBIX
NPEANPUSITHSIIX

Ymets: Onpenensts TpeOyemble
XapaKTepUCTUKU HarHETaTEJIbHbIX
MalllMH B 3aBUCUMOCTHU OT
TEXHOJIOTUYECKOTrO IpoLecca

Bnanets: HaBbikamMu MHKEHEPHBIX
pacquOB HAar"ueTaTrcJIbHbBIX MAallIUH
MIPUMEHSEMBIX Ha TIPOMBIIIICHHBIX
NPEAIPUATUAX




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTEeHI[UH
(Ko 1 HAMMEHOBaHUE)

Nuauxkaropsl
AOCTHKEHU S
KOMIIeTeHIU
(K01 1 HAMMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0yueHust

[1K-3.4 [IemoHcTpUpyeT
3HAHHWE COBPEMEHHBIX
MH(pOPMAaLMOHHBIX
TE€XHOJIOTUI IIPU PEILICHUH
3aJa4 B Ipo(eccuoHaNIbHOM
NEeATEIbHOCTH

3HaTh: METOJIMKH pacuera
[1apaMeTPOB SHEPTOCUIIOBOTO U
TEIJIOMEXaHUYECKOT0 000pyI0BaHUS

YMeThb: HCTIOJIb30BaTh COBPEMEHHbIE
IPOrpaMMHBIE TPOTYKTHI IS
BBITIOJIHEHUS M aBTOMATH3allUN
pacyeToB MapaMeTpoB
TEIJIOMEXaHUYECKOTO U
9HEPrOCUIIOBOT0 000PYAOBAHUS

Bnanets: HaBbIKamMu paboTHI ¢
JIEKTPOHHBIMU KaTaJoraMu
IIPOU3BOUTENICH
TEIIOMEXaHUYECKOT 0 U
SHEProCUIIOBOr0 000PYAOBAHUS




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Jlek 1 [Ipeamer u 3agaun Kypca. OCHOBHOE 8 2 0
TEIUIOMEXaHHMUYECKOE ¥ SHEPTOCUIIOBOE
000pyIOBaHUE U €T0 POJb B paboTe
MPOMBIIIICHHBIX TPEANPUATHNA U
JIEKTPUUYECKUX CTAHIUI.
IIp 1 Pemenne npaktuyeckux 3alaHuil Ha OCHOBE 8 2 6 Tunosoe
TUIIOBOTO 3a/1aHus 1 [IPAKTUYECKOE 3a/1aHue
1
Ip 2 Pemienue npakTHuecKux 3aaHuil HA OCHOBE 8 2 6 Tumnosoe
TUTIOBOTO 3a/1aHus 1 MPAKTUYECKOE 3a/1aHUe
1
Jlex 2 Tuns! u K1accudukaiys TenI000MEHHbBIX 8 2 0
anmnaparoB. CXeMbl TOKa TETJIOHOCUTEIIS.
TeroBoit 6anmanc. TeMriepaTypHbIi HAMop.
IIp 3 Pemenue nmpakTHYeCKuX 3alaHU Ha OCHOBE 8 2 6 Tunosoe
THUTIOBOTO 33/IaHUS 2 MPaKTUYECKOE 3a/1aHNE
2
IIp 4 Pemenne npaktuyeckux 3alaHuil Ha OCHOBE 8 2 6 Tunosoe
TUIIOBOTO 3a/1aHUs 2 MPAKTUYECKOE 3a/1aHue
2
Jlex 3 TemuoBele pacueTsl. ' napoguHaMUYeCcKUii 8 2 0
pacuert. TennoBsle TpyObI M TEPMOCH(OHBI.
IIp 5 Pemenue npakTuyeckux 3aJjaHuil HA OCHOBE 8 2 6 Tunosoe

THUIIOBOI'O 3aJJaHUsA 3

MMPAKTUYCCKOC 3aJaHNC

3




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yaeBHoii paboTsI) Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)
IIp 6 Pemenne mpakTUuecKux 3a/laHUi HA OCHOBE 8 2 8 Tumnosoe
TUIIOBOTO 3a/laHus 3 MPAKTUYECKOE 3a/1aHUE
3
Jlex 4 Knaccugukarus Tormms. OCHOBBI TOPEHHS 8 2 0
toruB. OmpeesieHue pacxoja Bo3ayxa Ha
ropenue TormBa. CocTaB U 00bEMBI
IPOAYKTOB CIrOPAHUs TOILIUB.
IIp 7 Pemenne npaktuyeckux 3alaHuil Ha OCHOBE 8 2 8 Tunosoe
TUIIOBOTO 3a/1aHus 4 [IPAKTUYECKOE 3a/1aHue
4
Ilp 8 Pemienue npakTHuecKux 3aaHuil HA OCHOBE 8 2 8 Tumnosoe
TUIIOBOTO 3a/1aHus 4 MPaKTUYECKOE 3a/1aHUE
4
Jlek 5 Hasnauenue u kitaccugukanys KOTeIbHbBIX 8 2 0
arperaTtoB. Busibl KOTEJIBHBIX arperaTos.
KoHCTpYKTHBHBIE DIIEMEHTHI KOTEIBHOTO
arperara. TeroBoii 6aaHC KOTETBHOTO
arperara.
IIp 9 Pemenue nmpakTHYeCKuX 3alaHU Ha OCHOBE 8 2 8 Tunosoe
THUTIOBOTO 33/IaHUS 5 MPaKTUIECKOE 3a/IaHue
S)
IIp 10 Pemenue nmpakTuyeckux 3aJjaHuil HA OCHOBE 8 2 8 Tunosoe
TUIIOBOT'O 33/1aHUS 5 MPAKTUYECKOE 3a/1aHue
S
Jlek 6 Bunpl n kiaccudukanmys HarHeTaTeNnen. 8 2 0

OcHoBHBIC pa60qI/Ie XapaKTCPUCTUKH HAaruera-
TCJIBbHBIX MalIWH.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Ip 11 Pemenne nmpakTuuecKkux 3alaHUii HA OCHOBE 8 2 8 Tumnosoe
THUIIOBOTO 3aJIaHus 6 MPAKTUYECKOE 3a/1aHUE
6
IIp 12 Pemenne npaktuyeckux 3alaHuil Ha OCHOBE 8 2 8 Tunosoe
TUIIOBOTO 3a/1aHus 6 [IPAKTUYECKOE 3a/1aHue
6
Jlex 7 PaboTa neHTpoOeXHOr0 Hacoca B CUCTEME. 8 2 0
OcHoBHble 3Hepreruyeckue Hacocsl TOC.
I{eHTpOOEKHBIE BEHTUIISITOPBI.
Ip 13 Pemenne npaktuyeckux 3alaHuil Ha OCHOBE 8 2 7 Tunosoe
TUIIOBOT'O 3a/1aHus 7 [IPAKTUYECKOE 3a/1aHue
7
IIp 14 Pemenue nmpakTHYeCKUX 3alaHU Ha OCHOBE 8 2 7 Tunosoe
THUTIOBOTO 3a/1aHus § MPaKTUIECKOE 3a/IaHue
8
ITA [TpomeKyTOUHBIN KOHTPOJIb BHITIOTHEHUS 8 0,25 0
IPAKTUYECKHX 3a/1aHUI
Cawm 1 [ToaroToBKa K MPaKTUICCKUM 3aHSATHIM, 8 65,75 0
MIOBTOPEHUE JICKIIMOHHOT'O MaTepuaa
Hroro: 108 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jlis OLEHKM 3HaHWM, YMEHUH U YpOBHS OCBOEHHUS KOMIIETCHLUH, NpUOOpeTaeMbIX
BBIMYCKHUKOM B TMPOLECCe HW3YYEHUS JUCHUIUIUHBI «DHEPrOCHIOBBIE YCTAHOBKUA CHCTEM
AIEKTPOCHAOKEHUS», UCTIONB3YIOTCS CIIEAYIOIINE TEXHOIOTHH TPAAULIMOHHOTO 00YUeHHUS:

1. WndopmanuoHHas BH3yalIM3HpPOBAHHAS JEKIHMSA — I[OCIEIOBATEIbHOE H3JI0KECHUE
MaTepuana AUCLUUIUIMHBI, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOaTbHBIMU CpPEACTBAMH C
UCTIOJIb30BAaHUEM COBPEMEHHBIX MYIBTUMEAUUHBIX CPENICTB M BUICO-TIPE3CHTAINEH.

2. IlpakTuyeckoe 3aHATHE C 3aKpEIIEHHEM TEOPETHMUYECKOro MaTepuana U BBIIOJIHEHHUEM
IIPAKTUYECKUX 3aIaHUM.

3. CamocrosiTenbHas paboTa — MOATOTOBKA K MPAKTUUYECKUM 3aHATHUSAM M CAMOCTOSITEIIbHOE
BBINOJIHEHUE MPAKTUYECKUX 3aJaHuii, 0(OpMIIEHUE PE3YIIbTaTOB PEUICHUsI MPAKTUYECKUX 3aJaHHUN
U CaMOCTOSITENIbHOE U3yYeHHEe OCHOBHOW U JOIOJIHUTEIbHON JIUTEPATYpPhl, @ TAK)KE MOATOTOBKA K
NUCHbMEHHOMY 3a4eTy.

6. MeTonuyeckue yKa3aHusi 0 OCBOEHUIO TUCHMIIUHBI

6.1 O6mue MeToIuUecKre YKa3aHus 10 OCBOCHUIO JUCLUIUINHBL.

OOyuaromumMcs HEOOXOAMMO O3HAKOMUTBCA C COJEpKaHueM palbodell mporpammsl
JUCLUMIUIMHBL,  LEJbI0  JUCHMIUIMHBI, KOMIIETCHUMAMH, (HOPMUPYEMBIMH  JAUCLUIUIMHOH,
WHIMKATOpaMH KOMIIETCHIIMH, a TaKKe METOJWYECKHMMHU pa3padOTKaMu M0 JAUCHUIUIMHE |
YCIOBUSMHU KOHTPOJIAL.

6.2 MeTtoanuecKkue yKa3aHus 110 IMOATOTOBKE K JIGKIIMOHHBIM 3aHSATHSIM.

JUis TOATOTOBKM K JIEKIMOHHBIM 3aHATUSAM OOYyYalOUIMHCA JIOJDKEH O3HAKOMHUTBCS C
colepx)aHueM paboueil mporpaMmbl AUCHUIUIMHBI W TEMAaTUKOW JICKIMOHHBIX 3aHATHM.
CaMocCTOSTENbHO H3YYUTh OCHOBHYIO U JOINOJIHUTEIBHYIO JHUTEpaTypy IO TeMe JIEKIIMOHHOI'O
3aHsATUs. [lepes TeKIMOHHBIM 3aHATHEM O0YYarOIIUICS JOKEH MOBTOPUTH MO KOHCIICKTY JICKIIUN
OpeabLAYIINI MaTepyal, 4To MO3BOJIUT IITy0’Ke OCBOUTH COAEP KaHUE TUCIIUITIIMHBI.

6.3Meroanuckue yKazaHus Mo MOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM.

[IpakTuyeckue 3aHATHA B paMKax JUCHUIUIMHBI «DHEPrOCUJIOBBIE YCTAaHOBKH CHCTEM
AIIEKTPOCHAOKEHUSD» HEOOXOAMMBI Ui 3aKpEIUICHHsI TEOPETUYECKOro MaTepHaia W IIONY4eHUs
NPaKTUYECKUX HaBBIKOB MO JucuuiuinHe. Kpome Toro, mpakTuyeckue 3aHsATHs HaIlpaBlieHbl Ha
MOTHBAIMIO OOYYaIOUINXCA K CAaMOCTOSITEIbHOMY HW3YYEHHUIO JIOTOJHHUTENBHOW JHMTEpaTypbl U
MaTepHaoB.

6.4. MeTtonueckne yka3zaHus K CaMOCTOSITEIILHOM paboTe.

CamocrosarenbHass paboTta B JUCHMIUIMHE «ODHEPrOCUJIOBBIE YCTAaHOBKM CHCTEM
AIIEKTPOCHAOKEHUS» HEOOXO0IMMa JIJISl CAMOCTOSTEIbHOTO U3YyYEeHUsI OCHOBHOW M JIOTIOJTHUTEILHON
JUTEpaTyphl, JJs MOATOTOBKM K TMPAKTHUECKUM 3aHATUSAM M CaMOCTOSATENBHOTO pPELIeHUS
NpaKTUYECKUX 3a7ad, O(GOpPMIICHHS pe3yJbTaTOB pEIICHWA, a TakkKe I IOATOTOBKH K
IPOMEXYTOUHOU aTTeCTallMi IPOBOIUMOM B JOpME MUCHbMEHHOTO 3a4eTa.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

7 IK-1.1 Bormpocs! k 3auery Nel-40
[TpakTuyeckue 3aganus 1-8

7 T1K-3.3 [TpakTuueckue 3ananus 5-8
Bomnpocs k 3auety Nel-40

7 I[IK-3.4 [TpakTuueckue 3ananus 4-8
Bomnpocsr k 3auety Nel-40

7.2. TunoBble 3a1aHUS MJIM HHbIE MaTepHaJibl, HEOOXOANMBIe /I TEKYIero KOHTPOJIs

7.2.1 TunoBbie NpPaKTHYECKHUE 32TAHUS

Tunosoe npakTnyeckoe 3aganue 1

Onpenenutb MaKCUMaJIbHBIN ¥ TO0OBOM pacxo/ Telljla Ha OTOIIEHUE, BEHTUIISILIMIO U ropsiuee
BOJIOCHAOKEHHE aJMHHUCTPATHBHOIO 3[aHMs OOIIMM CTPOUTENbHBIM oObeMoM 4500 M3,
pacnosoxxeHHoro B I. MockBsa. IIpogomkurenbHOCTs pabOThl CUCTEMBI TOPSYEr0 BOJOCHA0XKEHUS
350 cyrok B roay. CucreMa BEHTHJISILIMM — €CTECTBEHHAsA. B aAMMHUCTpaTUBHOM 3jaHUU PabOTaIOT

100 ciyxammx.

Tunosoe npakTuyeckoe 3axanue 2

OnpenenuTts MakCUMAJIBHBIM M TOJOBOM PAcXonbl TEIja HAa OTOIIEHUE U BEHTUIIALUIO
PeMOHTHOTO IieXa TPOMBIIIIEHHOTO TMPEATNPHATHS OOIIMM CTPOUTENBHEIM oObeMoM 5100 w3,
[TpombllIsIeHHOE TPEANPUATHE PACIONI0KEHO B T. YIBSHOBCK. [IpoJOmKHUTENBHOCTE paboThI
CUCTEMbI BEHTWJISILIUM JIJIS1 PEMOHTHOTO 11€Xa COCTAaBIISIET 8 YaCOB B CYTKU. BBIXOAHBIMU AHIMHU JUIS
COTPYAHUKOB PEMOHTHOTO I1€Xa CUUTATh CyOOOTY M BOCKpPECEHbE.

Tunosoe npakTuyeckoe 3axanme 3

OHpGHGJ’II/ITI) BCJIIMYMHY HOPMATUBHBIX TCIIOBBIX IIOTCPH 3a OTOITUTEITLHBIN nepuoa B
TEIUIOBON CETH PacHOI0KEeHHOU B I. TONBATTH, €ClIU TEIIoBask CETh BBIMOJIHEHA MO JABYXTPYOHOM
CXeMe, a ee Cxema Ipe/cTaBieHa Ha pUcyHKe. TemnoBoil TeMnepaTypHblil rpaguK TEIIOBOM CeTH
150 — 70 °C. laHHBIE AJIs KQXJI0TO yJacTKa TEIIOBOM CETH MpeACTaBIEeHbI B TaOJIHIIE.
Tabmmia — JlaHHBIC YIaCTKOB TETJIOBOU CETH

Homep VYcnoBuelit nuametp, MM | JInuaHa yuactka, kM | Crioco0 mpoKIagku I'my6una

yJacTKa MIPOKJIAIKU, M

1 350 2,5 TTonzemuas 6e3 | 0,8
KaHaJIbHAs IPOKJIAIKA

2 250 3 Ipoknaaka B |08
HEIPOXOHOM KaHaJe

3 350 5,8 Hanzemuas -
MIPOKJIaIKa

4 200 1,6 IMoazemuas 6e3 | 0,8
KaHAJbHAS TPOKJIAKA

5 200 0,7 IIpoxnanka B |08
HEIPOXOTHOM KaHaJe




Pucynok — Cxema TersioBoii cetu

TunoBoe npakTuyeckoe 3aganue 4

Omnpenenutsd (hakTUYECKUE TEIIOBBIE TOTEPH 32 OTONUTENbHBIN MEPUOJI B YIACTKE TEIIJIOBON
CeTH PAcCHoJIOKeHHOM B T. OpeHOypr W CpaBHUTH IMOJIYYCHHBIC 3HAYEHHS CO 3HAYCHHUSIMU
HOPMATUBHBIX TEIUIOBBIX MOTEPh. [Ipy BBHIMOIHEHUU PACUETOB MPUSITh, YTO YTEUKU TEIUIOHOCHUTENS
U3 TEIUIOBOM CETH OTCYTCTBYIOT. J[JIMHHAa paccMaTpHBaEeMOTO ydacTKa TEIUIOBOM CeTH 2,5 KM.
YcnoBHbIi Auametp Tpyoonposoa 25 mm. Ciocod mpokiIaJKi yuacTKa TeIIOBOM CETH - MIPOKJIaIKa
B HENPOXOJHOM KaHaie. ['myouna npokinaaku 0,8 M. Pacxon TemoHocuTens Ha y4acTKe TEIUIOBOM
cetn 58 M°/4. CpenHee 3HAUEHNE TEMIIEPATyphl TEIIOHOCUTENS B Hauane ydactka 51,4°C, a B KOHIIe
yuactka 51°C.

Tunosoe npakTuyeckoe 3aganue S

BbiOpath Hacochkl A1 HACOCHOM CTaHLIMM, MUTAIOLIEH MoTpeduTenel MmepBoil KaTeropuu
HaJIe)KHOCTU BOJOCHA0KEHUS M MMEIOIIEH OYMCTHBIE COOpYKEHUs, padoTaoleil B paBHOMEPHOM
peKUME U HMMEIOLIYI0 aKKyMYyJIHpYyOIlyl0 eMKocTb. Ompenenuts TpeOyemblii  00beM
AKKyMYJUPYIOIIEH €MKOCTH U MOTpedsieHne deKTpudeckoi sHepruu 3a cytku. KIIJ] nmpuBoaHbIX

3IIEKTPOJIBUraTeNieii HacocoB MpHHATH paBHbIM 95 %. Ecnmu Qg =4m/u, H,. =5u,H =6m.

I'paduix pabGOTHI CTAaHIIMK U XapaKTepUCTUKA TPyOONPOBOAA MPEICTABICHBI HA PUCYHKE.
Q%

H,m

80
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Hr ¢

0 °
0 2 4 6 8 10 12 14 16 18 20 22 ty

100% Q, M/u
a 6
Pucynox — I'padux paboTbl HACOCHOM cTaHIIMU (2) U XapaKTepucTUKa Tpydomnpososa (6)

TunoBoe npakTuyeckoe 3aganue 7

BriOpath HacOCH! [Jis CTaHIIMM, TTUTAOIIECH MOTpeOUTENEH TIEPBOM KaTETOPUH HAIC)KHOCTH
BOJIOCHAOKEHUST M UMEIONICH OYHCTHBICE COOPYKEHHUS, C AaKKyMYyIUPYIOMEH eMKOCThI0 U
CTYNEHYATBIM PEKUMOM PaOOThI HacocoB. Omnpenenuth TpeOyeMblii 00BEM aKKyMYIHPYIOMIEH
€MKOCTH U MOoTpebieHne dieKTposHepruu 3a cytku. KITJI mpuBOAHBIX 3JIeKTpoABUraTee HacOCOB



OpUHATH paBHBIM 95%. PexxuM paboThl HAacCOCHOW cTaHIMU paBHOMEpHBIH. ['paduk padoTbI
HACOCHOW CTaHIMM M XapaKTepPUCTHKAa TpyOompoBojga mpuBeICHB Ha pucyHke. Ecmu
Quooe = 4mlu, H. =15m,H =65m.
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Pucynok — I'paduk paboThl HACOCHOU CTAaHIIUU (2) ¥ XapaKTepUCTUKa TpyOoIpoBoa (0)

Tunosoe npakTuyeckoe 3agaHue 8

Omnpenenuths MOITHOCTD, MOTpedsieMyto Hacocom K90/55 mipu aApoccensHOM peryaIupoBaHun
U CPaBHHTD C YAaCTOTHBIM peryiupoBanueM. KIT/I mprBOIHOTO 3JEKTPOIBUTATEINS IPUHSATH PABHBIM
95%. Pacxon B ceTu mpuHATH paBHBIM 60 M%/4. XapakTepucTrka Tpy6OIpoOBOAa MpeCTaBIeHa Ha

PHCYHKE.
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Pucynok — Xapakrepuctuku TpyOOnpoBoia U Hacoca

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUS

Pemienue npakTHyecKux 3alaHUM BBIMOJHSIETCS CTYJICHTAMU HA TPAKTHYECKUX 3aHATHUSX 1O
TUCITUIIINHE «DHEProCUJIOBBIE YCTAHOBKU CHUCTEM JIIeKTpocHaOkeHwus». [IpakTuueckue 3amaHus
(bOpMHUPYIOTCS Ha OCHOBE COOTBETCTBYIOIITUX TUIIOBBIX 3a/IaHU. Pelienre BhIMOoTHAETCS CTYICHTOM
CaMOCTOATENIbHO. B Hauasie MpakTUYECKOro 3aHATUS IPENOAaBaTellb MPEIOCTABIAECT CTYICHTAM
OCHOBHBIE pacyeTHbIC (POPMYIIBI M1 METOIUKH PEIIeHUs 3a7a4. BrimaeT BapuanThl 3aanuii. B koHIle
3aHSTHSI CTYJICHTHI CIAIOT BBITIOJIHCHHBIC 33/1aHUS Ha MMPOBEPKY. B 3a1aHuu TOMKHBI OBITH YKa3aHBI:

- YCIIOBHE 3a/1a4U;

-MCXOJIHbIE TAHHBIC I pacueTa, BKIIFOYasi CXeMbl U TpapuKu;

-pa3BEPHYTOE PEUICHUE C MOSICHEHUSIMU X014 PELLICHHUS;

- OTBET C BBIBOJIAMH IO PELICHUIO 3aJaHHUS.



Kputepun onenkmn:

B ckoOkax yka3aHbl COOTBETCTBYIOIIME Oaulbl 3a THUIOBBIC 3aJaHHWsi C MEHBIIUM
KOJIMYECTBOM 0aJioB)

8 6amioB (7 GamoB, 6 O6AIIOB) — CTYACHT BBIMOJHUI BCE TPEOOBAHUIO MO O(OPMIICHHIO
penieHus. PemieHue BHIMOIHEHO CAMOCTOSTENBHO, T.€. CTYACHT MOXKET MOSICHUTh MPUBOIUMBINH UM
XOJ] pEIICHUS 3aIaHHsL.

7 6amioB (6 GayyioB, 5 0ayUIOB) — CTYACHT BBINOJHWI BCe TPeOOBaHHUA MO O(POPMIICHHIO
pemieHus. PelieHre BBIMOIHEHO CaMOCTOSTEIbHO. MIMEIOTCS HeOONbIINe 3aMedaHusi M0 X0y
pemieHns. X0 peieHus He ONTUMAJICH.

6 0aJuIOB — CTYACHT BBIIOJHWI BCe TpeOOBaHUs NO OPOPMIICHHIO pelieHHs. PerieHue
BBITOJIHEHO CAMOCTOSITEIBHO, OJTHAKO CTYJICHT HE MOXKET MPOJEMOHCTPUPOBATh TOYHOE 3HAHHE X0/1a
pacuera.

5 OamnoB (5 GamwnoB, 4 Gamia) - CTYICHT BBINOJHHI Bce TpeOOBaHUSA MO O(GOPMIICHHIO
peiieHus. Perienne BBIMOTHEHO CAaMOCTOSITEILHO, HO PEIICHUE BBIIIOJHEHO HE Pa3BEPHYTO, T.€. HET
Pa3BEpHYTHIX MOSCHEHHUHA X0a PEIICHHUS.

4 Oata - CTYACHT BBIIOJHHI Bce TpeOoBaHus 1o odopmieHHIO0 pelieHus. PernieHue
BBITTOJIHEHO CAMOCTOSITENIFHO, CTY/ICHT HE YCIEIl BHIIOJIHUTD PEIICHHIE 3aJaHNs 32 BPEMs 3aHSTHSL.

3 Gamna (4 GamioB, 3 GaiioB) - CTYAEHT BBINOJHUI Bce TpeOoBaHUS MO O(OPMIICHUIO
pemeHus. Pemenne 3aanus NpeCcTaBiICHO HE Pa3BEPHYTO, CTYACHT HE BHIITOIHIII 3a/JaHHE 32 BPeMs
3aHATHSL.

2 6ayna (3 6ayna, 2 6aya) - CTYICHT BBIOJHII BCe TPEOOBAHUS 110 O(hOPMIICHUIO PEIICHHSI.
Penrenue 3a1anus mpeICcTaBICHO HE Pa3BEPHYTO M HE ONTUMAIILHO, CTYACHT HE BBIMOJIHUII 33]JaHHE
3a BpeMs 3aHSTHSL.

1 6ann (2 6amnos, 1 Gam) - CTyIEHT BBIMOJIHIII Bee TpeOoBaHMs 10 0POPMIICHHUIO PEIICHUS,
HO HE MPEJCTaBUJI NCXOHBIX JIAHHBIX B BHJIE CXEM U TpauKOB, THUOO0 MpeIcTaBICHHBIC TPAPUKU U
CXEMBbl BBINIOJIHEHbl HE KadyeCTBEHHO. PeleHue 3aiaHus NpPEACTAaBICHO HE Pa3BEPHYTO M He
ONITUMAJILHO, CTY/ICHT HE BBIITOJIHWII 33JJaHHUE 33 BPEMSI 3aHATHS.

0 6amnos (0 6annoB, 0 6amIOB) — CTYJIEHT HE BBHITIOIHUI 3a/laHUE.



7.3. OueHouyHbIe cpeIcTBa [Jsi TPOMEKYTOYHOW AaTTECTAMM IO HWTOraM OCBOEHM
JAUCHMILTUHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTallun

Cemectp 7

Ne

wn Bomnpocsl k 3auery

1. | Haznauenue u npuHIMn JIeHCTBUS BO3yXOMOIOTPEBATEIIA.

2. | YcTpoiicTBO M Ha3HAUYEHUE TATOAYTHEBBIX YCTPOMCTB KOTEIHHOIO arperara.

3. | TeruoBoii OayiaHc MapOBOTO KOTIIA.

4. | TenynoBble MOTEpU NAPOBOTO KOTIIA.

5. | Koaddumnment none3Horo 1eiCTBHUS U pacxo/1 TOIUIMBA KOTEIBLHOTO arperara.

6. | IIpeoOpazoBaHme YHEPTUN B COIUIAX TYPOUHBL.

7. | CxeMbl HCTOYHUKOB TEIIOTHI.

8. | PailoHHBIE M TPOMBIIIJICHHBIE OTONHUTEIbHBIE KOTEIBHBIE.

9. | OcHoBHoOe TemIohUKaMOHHOE 000PYIOBAHUE.

10. | Ha3HavyeHne HeHTpaIbHBIX TEIUIOBBIX TYHKTOB.

11. | PerynupoBanue paboThl Hacoca.

12. | CoBmecTHast paboTa HACOCOB HA OOIIYIO CETh.

13. | [IpuHIMD neiCTBHS, HA3HAYCHUE U KOHCTPYKITHS MMUTATEIbHBIX HACOCOB.

14. | IlpuHuun aeicTBysl, HA3HAYCHHE U KOHCTPYKIMS KOHJCHCATHBIX HACOCOB.

15. | IlpuHuun geicTBysl, HA3HaYEHHE U KOHCTPYKIUS CETEBBIX HACOCOB.

16. | XapakTepuCTHKHU U PEryIHpOBaHUE MOAAUU [IEHTPOOCKHBIX BEHTHIISTOPOB.

17. | KoHCTpyKIIMU BEHTHJIATOPOB.

18. | YcTpoiicTBo 1 paboTa MOPUIHEBOIO KOMITpEccopa.

19. | Mounocts 1 KII1/I mopiiHeBoro koMmmpeccopa.

20. | XapakTepuCTHKH U PEryIMPOBaHUE MOIa4YH IMOPIIHEBOTO KOMITPECCOopa.

21. | MHoroctyneH4arble NOPIIHEBbIE KOMIIPECCOPHI.

22. | MomHOCTh MHOTOCTYIIEHYATOTO TIOPITHEBOTO KOMITPECCOpA.

23. | Buasl v mpuHIKI JeCTBUSI HATHETATEIbHBIX MAIllUH

24. | Ilytn nHTeHCH(UKAITIH TETUIOTIePEIauH.

25. | HecranmmoHapHasi TEIUIONPOBOJHOCTH U TIOPSIJIOK €€ pacyera

26. | KoHcTpykiust ¥ 001acTh IPUMEHEHUS PEKYIIEPAaTUBHBIX TEINIO0OMEHHUKOB.

27. | IIpomecc agmabaTHYeCcKOro JpocceupoBaHus Taza u mapa. dddexr Jhroymsi—Tomcona,
KpUBasi UHBEPCHH.

28. | KorenpHbIC ycTaHOBKH, HA3HAUYEHHNE W KOHCTPYKTHBHBIE OCOOCHHOCTH UX OCHOBHBIX Y3JIOB.

29. | Tono4Hble yCTPOHCTBA KOTJIOArperaTos.

30. | KoHCcTpyKImst u 001aCTh MPUMEHEHUS pETeHEPATUBHBIX TETNIOOOMEHHUKOB.

31. | KonBeKTHBHBIHN TETNIOOOMEH MPU JABMKEHUU )KUIKOCTH B TpyOax.

32. | TennmooOMeHHbIe annapaThl 1 OCHOBBI UX TEIJIOBOT'O pacueTa.

33. | KoHCTpyKIWsI MHOTOCTYTIEHYATHIX TAPOBHIX TYpOWH.

34. | Ilpunuun paboThl M MpoIecChl CKaTHs Ta3a B Kommpeccope Ha P,V — nuarpamme.
Texaudeckas paboTa KoMIpeccopa.

35. | KoHBeKTHUBHBIH TEIII0OOMEH MPU MOMEPEYHOM 0O0TEKaHUH MTYYKOB TPYO.

36. | KoncTpykums 1 06;1acTh MPUMEHEHHSI CMECUTEIBHBIX TEIIIOOOMEHHUKOB.

37. | OcHOBHBIE U BCIIOMOTaTEIbHBIE TOBEPXHOCTH HArPEBa IMapOreHEpPaTOPOB, X Ha3HAuUCHHE U
KOHCTPYKIIHSL.

38. | YcTpoiicTBO MPsIMOTOYHBIX APOr€HEPATOPOB, UX MPEUMYIIECTBA U HEJOCTATKH.




Bomnpocsl k 3auer
n/n p y

39. | XapakTepucTUKU TpPyOONPOBOJOB W WX NIPUMEHEHHE IMPU NPOCKTUPOBAHUM HACOCHBIX
CTaHIINI.

40. | CxeMBbl ¥ Ha3HaYEHHE HACOCHBIX CTaHIIUH.

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

dopma
NpoBeIeHus!
Cemectp . Kpurepun u HopMbI OLIEHKH
MPOMEKYTOYHOIM
arTecTaumMu
7 3a4eT MUCbMEHHO CryaeHT npoaeMOHCTPUPOBAIL

HCYEPIBIBAIOLINE,
IIOCJIEI0BATEIbHBIE U JIOTHYECKU
CTPOMHBIE OTBETHI HA JIBA BOIIPOCA

«3aYTCHO»

CTyI[eHT OTBCTUJI HA OJUH U3
«HE€ 3a4TCHO» BOIIPOCOB HJIM HC OTBCTHUJI HU HA
OJIMH U3 IBYX BOIIPOCOB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAY4YHO

Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeTOoHYEeCKoe mocodue,
HaumenoBanue
NPAKTHUKYM, JP.) 3EC
1 | Yxunb. B. ['mapaBiaruecKue MalInHbL: HACOCHI, Y4ebGHOe mocobue 2017 3BC
BEHTHJIATOPBI, KOMIIPECCOPHI U «ZNANIUM.
TUIPONPHUBOJ COM»
2 | benkun A.II., CremanoB Jnarsoctuka Temio3HEepreTuIecKoro Y4eOHuk 2018 OBC «Jlanb»
O.A. 00opyoBaHus
3 Haymos C.A. TemnoBrle nBUTATEIN U HarHETATEIHN Y4yebHoe mocodue 2015 OBC «IPRbooks»
4 | Koctun B.1. OueproddexTuBHas padboTa HACOCOB U YueOHoe nmocodue 2015 9BC «IPRbooksy»
BEHTHJISITOPOB B CHCTEMAaX TEIUIOCHAOKEHUS
Y BEHTWISIIAN
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHuk, yueoHoe Konnqecnio i
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeTOoHYeCKoe mocodue,
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
1 | Jlebener B.M. KoTenpHbIE YCTAHOBKY ¥ MTApOTEeHEPATOPhl | YUeOHHK 2013 OBbC «IPRbooksy»
2 | Cokonos B.IO., DHeprocbepekeHrne B CUCTEMax Y4eOHoe mocodue 2016 3BC «IPRbooks»
Mutpodanos C.B., KU3HEOOeCTIeUeHUs
Camgunkos A.B.
3 | Camos A.T"., 'aBpuioBa TeruroreHepupyOIIHe YCTAHOBKH Y4eOHoe mocobue 2015 3BC «IPRbooks»

AA.

KOHCTPYKLIUS, IPUHIIUIT paOOThI KOTJIOB
tuna E (JIE) u ternooit pacuér kotna E
(AE)-10-14I'M




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JAAHHBIX U WH(POPMANMOHHBIX CHPABOYHBIX
CUCTEM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas Oaza
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Peskum goctyna : apps.webofknowledge.com.
— 3ar. ¢ akpana. — 3. pyc.,aHri.;

— Scopus [Dnekrponnslii pecypce] : pedepaTuBHas 6a3za nanubix. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ard. ¢ 3kpaHa. — f3. pyc., anri.;

— Elibrary [OnekTpoHHBI pecypc]| : HaydHas 3JeKTpoHHas Oubnmoreka. — MockBa
2000. — Pexxum nmoctymna : elibrary.ru. — 3ar. ¢ axpana. — f3. pyc., anri.;

— Springer Link [DnexTponHsIii pecypc] : [0a3a gannsix |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryna : link.springer.com. — 3aru. ¢ skpana. — f13. anri.;

— Science Direct [DnekTpoHHBIH pecypc] : KOJUICKIHS SJICKTPOHHBIX KHHI H3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHrmn.;

— Cambridge university press [DiekTpoHHbBIH pecypc] : KypHaibl u3aarenbeTBa. — Cambridge:
Cambridge university press, 2018 . — Pexxum goctyna : cambridge.org. — 3ari. ¢ skpaHa. — 513, aHri.;

— NEICON [2nexTpoHHBIH pecypc] : anekTpoHHas HHQOpMAIHS : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

: HOB,

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenosanne IO PexkBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok

JeCTBUS — 6ECCPOUHO

2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok
nemctBus — 6eccpouno; JJoroBop Ne 727
ot 20.07.2016, cpok aewcTBust —

0GecCpoYHO

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHi, MACTEPCKHUX H

KYPCOBBIX pa0boT). YueOHast ayTuTOPHs JJIs
MPOBEJICHUS TPYIIOBBIX M HHIUBUYaTbHBIX
KOHCYJIbTAIMi. YueOHast ayTuTOPHs JJIs
MIPOBEJICHUS 3aHSATUI TEKYIIET0 KOHTPOJIS U
pOMEKyTOUHOM arrecTanuu. (D-211)

Ne Ap. 00bEKTOB /151 IPOBEIeHUsI
. IlepeyeHb 0OCHOBHOI'O 000PY10BAHMS
n/n | NpakTHYeCKHUX U J1a00paTOPHbIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbHOMI
padoThl 00yJyaIUXCsi (HOMeEp ayIUTOPHH)
VYyeOHast ayTUuTOpHs UI IPOBEICHUS [IpoekTop, sKpaH; CTONBI yYEHUUECKHE
3aHATUN JIEKIMOHHOTO THUIA. YueOHas (MOHOOJIOKH) IBYXMECTHBIE, CTOJIbI
ayJIUTOpUs AJIs IPOBEICHUS 3aHATUI yuyeHHuYecKkue (MOHOOIOKH) TPEXMECTHBIE,
CEMHUHAPCKOro TUNa. Y4yeOHas ayTuTOpus AJIsl | CTOJ MpernoJaBaTesIbCKUid, CTYI
1 | KYPCOBOTO NPOEKTHPOBAHHUA (BBITIOJIHEHUS MIPero1aBaTeNIbCKUH, TOCKa ayAUTOpHAs




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KoMmbroTepHslii kitace. YueOHas ayIuTOpust
JUTSI TIPAKTUYECKUX paboT. YueOHas
ayIUTOpUS JJIsl KYpCOBOTO MPOSKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX paboT). YueOHast
ayJIUTOPUS JJIsl IPOBEICHUS TPYIIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTalUN. YueOHas
ayJIUTOpUS AJIs IPOBEACHUS 3aHATUI
TEKYIIEro KOHTPOJIS U IPOMEXYTOUHON
arrectanuu. Jlaboparopus L{udposoe
MOJICJIMPOBAHUE B AJIEKTPOIHEpreTHKe (I-

601)

DxpaH, npoekrtop, [1K, aByxmecTHbIe
MapThl, TPEXMECTHBIE CTOJIBI, CTYJIbs
YU4EHUYECKUE, CTOJI I KOH(DEPEHITHIA.

[Tomenienue 17151 CaMOCTOSITENILHOM pabOThI
crynenros (I'-401)

Crosibl y4EHUUECKUE, CTYIIbs
yuenndeckue, [IK ¢ BbIX0J0M B ceTh
WNHutepHer




