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1. Hean u 32724 0CBOEHMSI JUCUUIJIMHBI

HGHHMI/I HU3YUCHUSA AUCHHUIIIIMHDBI «3HCKTpOCHa6)KeHI/I€ BBICOTHBIX H 6OHBHJerOJIeTHBIX
3MaHUA H COOPYXEHUW» SBISAIOTCS pa3BUTHE Yy Oyaymmx OakamaBpoB MO MPOQUITIO
«[IpoMbITlINIECHHOE ¥ TPaXJAHCKOE CTPOHWTENHCTBO» JIMYHOCTHBIX KAdyecTB, a TakKke
dbopMHupoBaHKE KOMIETEHITNH B COOTBETCTBUU ¢ obOnumu 1ienssmu OOIT BO:

- obecrieyeHne HEOOXOJUMOTO  YpPOBHS  3HAHWMA  JJIE  YCBOGHUS  CMEXKHBIX
OOLIETEOPETUYECKUX U  CHEHHAbHBIX KypCOB B  3JIEKTPOCHAOXKEHWHM C  OCHOBaMHU
DIIEKTPOTEXHUKU;

- BbIpa0OTKa y CTYACHTOB NPHEMOB U HABBIKOB PEUICHHS KOHKPETHBIX BOIIPOCOB B
AIIEKTPOCHAOKEHUH C OCHOBAaMH JJICKTPOTEXHUKH, MOMOTAIONIMX B JAIbHEUIIEM OakaniaBpam
YCIICIIHO pelIaTh MPaKTUUYECKHE 3a/1a4H;

- (bOpMI/IpOBaHI/Ie Y CTYACHTOB HAYYHOI'O MBINUICHUA B YaCTHOCTHU, IIPaBHIIBHOCTU
OPUMEHUMOCTH Pa3jIMYHbIX (U3NYECKUX TMOHATUH B DIEKTPOCHAOKEHWH C OCHOBAMU
AIIEKTPOTEXHUKH.

2. MecTto nucuuiinibl B cTpykrype OOIL

JucuumimHa «DJIEKTPOCHAOXKEHHWE BBICOTHBIX W OONBIICHPOJNCTHBIX 3JaHUN U
coopykeHui» "sBisercs aucrurinHoi 6azoBoro 1mukia @I'OC BO no wmanpasnennto 08.05.01
CTpoUTENbCTBO YHUKAIBHBIX 3/1aHUN U COOPYKEHUH.

JucuumnuHa «OJeKTPOCHAOXKEHHWE BBICOTHBIX W OONBIICNPOJETHBIX 3JaHUN U
COOPYKCHHI» H3ydaeTcss CTYIACHTaMH Ha BTOpoM ronay oOydenust (7 cemecTp). 3HaHUS,
MOJIyUEHHBIE B pe3yJIbTaTe€ OCBOCHHS JUCIMIUIMHBL SBJSIOTCS Oa30BBIMHM JI HM3y4eHUs
MOCIEAYIONUX NUCIUIUIMH MOATOTOBKH OakalaBpoB, Takux Kak: «CTpOWTENbHBIC MAIIUHBI U
o0opynoBanue»,  «OCHOBBI METPOJOTHH, CTaHAAPTU3ALMH, CEPTHPHUKAIUU U KOHTPOJIS
KauyeCcTBa», «HXkeHEepHbIE CUCTEMBI 3JaHUI U COOPYKEHUW» U JIp.

3. KomnereHuunody4aruierocs,popMmupyemMbieBpe3yibTATE0CBOCH U IUCIMIIUHBI:

Jannast nucuumuinHa o0ecreunBaeT HHCTpyMEHTapuil (OpMUPOBAHUS CIETYIOIINX
po(hecCHOHATBEHBIX KOMIIETCHIIUNA:

OK-7 -  cmocoOGHOCTh K cCaMOOpraHU3aluu U caMO0OPa30BaHUIO

[IK-1- 3HaHMe HOpMaTWBHOW 0a3bl B OOJACTH WHKCHEPHBIX W3BICKAHWHN, IPUHITUIIOB
POCKTHUPOBAHUS 3/1aHUH, COOPY)KEHUH, HH)KEHEPHBIX CHCTeM U 000pyIOBaHUS,
TUTAHUPOBKH M 3aCTPONKH HACEICHHBIX MECT;

I[IK-2 - BiageHWe METOJAaMH  TPOBEACHUS  WHXKEHEPHBIX  M3BICKAHWUH, TEXHOJOTUEH
MPOEKTUPOBAHUA JETaleldl U KOHCTPYKIIMA B COOTBETCTBUM  C TEXHUYECKUM
3aJJaHuEM C HCIIOJB30BaHHEM YHUBEpPCAITbHBIX U CIEeIHUATU3UPOBAHHBIX
MPOTPAMMHO-BBIYMCIUTEIbHBIX KOMIIJICKCOB u CHCTEM
ABTOMATU3UPOBAHHBIX MPOEKTHUPOBAHUS;

[IK-3- cmocoOHOCTh TPOBOIUTH MPEABAPHUTEIBHOE TEXHUKO-DKOHOMHYECKOE OOOCHOBAHHWE

MPOEKTHBIX pEIIeHUH, pa3pabaThiBaTh MPOCKTHYIO U pPabOdyl0 TEXHUYECKYIO
JOKYMEHTAIUI0, O(OPMIIATE 3aKOHYEHHBIE IPOCKTHO-KOHCTPYKTOPCKHE PAaOOTHI,
KOHTPOJIMPOBATh COOTBETCTBHE pa3pabaThbIBa€MBIX MPOCKTOB M  TEXHHUYECKOH
JOKYMCHTAIlUM  3aJaHWI0, CTAaHJapTaM, TEXHUYECKUM YCIOBHSIM U  JIPYTUM
HOPMAaTUBHBIM JOKYMCHTAM,

[IK-4 - cmocoOHOCTh  y4acTBOBaTh B NPOSKTHPOBAHUM W HM3BICKAHMH  OOBEKTOB
npohecCHOHALHOM IS TEIILHOCTH;

[1K-13 - 3HaHMe HAayYHO-TEXHWYECKOW WH(OpMAIMU, OTEYECTBEHHOTO M 3apyOEKHOTO OIbITa



10 MPOQHITIO NEATEIBHOCTH;

[IK-14  BmameHne MeTogaMHd U CpeACTBAaMH  (PU3WYECKOTO M MaTeMaTHYEeCKOTO
(KOMITHIOTEPHOTO) MOJICIIUPOBAHMS B TOM YUCIIE C UCTIOIb30BAHUEM YHUBEPCATBHBIX U
CTeNUaTN3UPOBAHHBIX MIPOTPaMMHO-BBIUHCIUTEIBHBIX KOMILIEKCOB, CHCTEM
ABTOMATU3UPOBAHHBIX IMPOCKTUPOBAHUS, CTAHJAPTHHIX MAKETOB aBTOMAaTHU3allUU
WCCJICIOBAHMM, BIIQJICHHE METOJIaMU HWCIBITAHUA CTPOUTENBHBIX KOHCTPYKIIUUA H
U3JIeNHiA, METOAaMH TIOCTAaHOBKM M TMIPOBEIEHUS SKCICPUMEHTOB TIO 3aJaHHBIM
METOIUKAM;

IIK-15  cnocoGHOCTh COCTaBIATH OTYETHl 110 BBHINOJHEHHBIM padoTaM, y4acTBOBaTh BO
BHEJIPEHUU PE3YJIbTATOB UCCIEAOBAaHUHN U TPAKTHICCKUX Pa3pabOTOK.

B  pesynprare  m3ydeHHs ~ AMCHUIUIMHBI  «DJEKTPOCHAOKEHHE  BBICOTHBIX U
OOJIBIIETIPOTICTHBIX 3JJAaHUN M COOPY)KEHUI» 00yUaIOIIUNACS TOJIKEH:

3HaTh:

— OCHOBHBIC HAIIPaBJICHUA U IICPCIICKTUBLI PA3BUTHA CUCTCM BHGKTpOCHaG)KCHI/IH 3I[21HHI>1,
COOpPYKEHHM, HACENIEHHBIX MECT M TOPOJOB, 3JIEMEHTHI 3TUX CHUCTEM M METOJIbl HX
MIPOCKTUPOBAHUS;

—9KCIUTyaTallul0 ¥ PEKOHCTPYKLMIO ATHX CHUCTEM, a TaKXEe OCHOBHBIE TMOJOKEHUS
TEOpUH U MPAKTUKH pacuera oJHO(PAa3HbIX U TpeX(Pa3HbIX AIEKTPUUECKUX LENeil;

— YCTPOMCTBO M NPUHIMUI pPabOTHI TPaHCPOPMATOPOB, DIEKTPUUECKHX MAIIHH U
3JIEKTPOOOOPYIOBAHUS;

— TUMOBbIE  CXEMBI  JJIEKTPOCHAOKEHUSI  CTPOUTENbHBIX  OOBEKTOB,  OCHOBBI
ANEKTPOU3MEPEHHI U AIEKTPOTEXHOJIOTUU B CTPOUTENBHBIX IIPOIEccaXx.

Ymern:

— BBIABIIATh (PM3UYECKYIO CYLIHOCTh SIBICHUW M TIPOLECCOB D3JIEKTPOCHAOXKEHUS B
ANEKTPUYECKUX YCTPONCTBAX M BBINOJHATH TNPUMEHUTENIBHO K HHUM IPOCTHIE
TEXHUYCCKUEC pacquH;

— COBMECTHO CO CHEIUAIMCTaMU — D3JEKTpUKaMH BbIOMpaTh M  HCHOJIb30BaTh
ANEKTPOOOOPYI0BAaHUE, TPUMEHSIEMOE HA CTPOUTENBHBIX 00BEKTaX;

—BBIOMpATh THUIIOBBIE CXEMHBIE PEIICHHS CHCTEM JJIEKTPOCHAOKEHUS 3HaHUH U
COOPYKEHHI.

Baanern:

—OCHOBAMHM  COBPEMEHHBIX  METOJOB  JJIEKTPOTEXHUYECKOTO  pacyeTa  CHUCTEM
MHXEHEPHOT0 000PYIOBaHMSI 3/1aHUN, COOPYKEHUMN, HACETICHHBIX IMYHKTOB U TOPOJIOB,
C TPUMEHEHHWEM COBPEMEHHOTO TPOTPAMMHOTO OO0ECIeueHUusT W COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJOTHH.

4. CTpyKTYpa U coliepKaHue IUCHUUILTHHBI

OOmiasi TPyJOEMKOCTh JUCHUILIMHBI COCTABISCT 2 3a4€THBIC EAWHHIBI, TO €CTh /2
aKaJieMHIecKux Jaca (u3 Hux 36 4. — caMoCcTosITebHas padoTa CTYy/ICHTOB).

Paznenbl muctumianHbl « DJIEKTPOCHA0KEHNE BBICOTHBIX M OOJIBIICTIPOJICTHBIX 3JaHUN U
COOpY)KEHHI» Hu3ydaroTrcst B 7 cemectpe (Ha 4 xypce). neknuu — 18 gacoB, mabopaTopHbIS
pabotsl — 9 yacoB, mpakTH4ecKkue paboThl - 9 yacoB. dopMa KOHTPOJISI — 3aUeT.

Pacnpenenenne BuoB yueOHOM pabOThI IO pa3aenaM JUCHUTUIAHEI
Ha3sBanue TemMbl Buabl yueoHoit padorel | @opmbl | Popma
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1. | JIuneiiHple NIEKTPUUECKUE 2 1 1 3 | PI'P Nel,




LOECITU ITOCTOSHHOI'O TOKA OTYET 110 3a4€T

nab.paod.
Nel
JIunenHbIe 27EKTpUYECKUE

2. | 1enu CUHYCOUJAITBHOTO 2 1 1 3

oHO(a3HOTO TOKA

3 TpexdazHbie dMEKTPUUECKHE 9 1 1 4

IeNY CHHYCOMIAIBHOTO TOKA
PI'P Ne2,
4 Opnnodasnsle u TpexazHbie 9 1 1 4 PI'P Ne3
" | TpancdopmaTophl OTYET TI0
1a6.paod.
ManuHsbl TOCTOSSHHOTO U
5. | mepeMeHHOro Toka. OCHOBBI 2 1 1 4
3JIEKTPONPUBOJIA
CrtpykTypa u ypoBHU
6 3JIEKTPOIHEPTETHUECKOM 2 1 1 4
CHCTEMBI SJICKTPOCHAOKEHHUS
CTPOMUTEIBHBIX MPOIIECCOB
DnekTpocHabX)eHHe
7. | OTIEeNbHBIX TOMEIEHUIA. 2 1 1 5
DJIEKTPOOCBEILICHUE
8 DNEKTPOTEXHOJIOTUH B 2 1 1 5
CTPOUTEIHCTBE
DIEeKTpOOCMOC.
0. 2 1 1 4
D1eKTpoOe30MMacHOCTh
Coaep:xkaHue pa3/aejioB IMCUUIIMHBI
4.1 Jlekuuu
No No OcHOBHOE coJiepKaHue
Templ
u

1. 1. | CtpykTypa ¥ TONOJOTHYECKHE TOHATHS TEOPHH AJICKTPUUECKHUX IIeTei. 3aKOHBI
Oma ams ydacTKa LeNH, MOJIHOW 1enu, o0oOmeHHbIH 3akoH Owma. IlepBblii u
BTOpOoii 3akoHbl Kupxroda. 3akon J[[xoyns - Jlenma. bamanc momHOCTEH
ANEKTPUUYECKON Lenu. PacueTsl pa3BETBIECHHBIX JIEKTPUUYECKUX LIETIEW METOAAMMU:
KOHTYPHBIX TOKOB, Y3JIOBOT'O HaIlPsDKEHUS M SKBUBAJIEHTHOT'O T€HEpaTopa

2. 2. | Pesuctop (R), xounencarop (C), m uaayktuBHOCcTh (L) B memu omHOohazHOTO
CUHYCOMJIATbHOTO TOKa: (pa3oBble 3aBUCUMOCTH MEX]y TOKOM M HaNpsKECHHEM,
BekTOopHble auarpammsbl. [locnmenoBarensHoe coenuHenneR, C ul. Pesonanc
Hanpspkerus. [lapamnensHoe coemuunenneR, LuC. Pe3zonanc tokoB. CriocoObr
MOBBIIICHUS KOA((UITUEHTa MOIITHOCTH(COSP). AKTHBHASI PEAKTUBHAS W ITOJHAS
MOIIIHOCTH OJTHO(A3HOTO CHHYCOUJIATIbHOTO TOKA.

3. 3. | Tpexda3nble Lenu CHHYCOMIATBHOIO TOKA 3B€37a W TPEYrOJNbHUK. PeXuMbl
paboThl TOTpEeOUTENICH, COCAMHEHHBIX 3BE370W M TPEYrOJHbHUKOM. MOITHOCTH
Tpexda3HoH enu

4. 4. | YcTpoiicTBO U MPUHIMUI paboThl 0HO(A3HOTO TpaHchopMaTopa. DKBUBAJIICHTHAS

CXeMa W CXeMa 3aMelleHus TpaHchopMaTopa. BHemmHume xapaxkTepucTuku
tpancopmaropa. KIIJ{ u cose Tpanchopmaropa. Y CcTpoiCTBO, IPUHIMIT pabOTHI
1 00J1aCTH MPUMEHEHHUS TpeX(Pa3HbIX TPAaHCHOPMATOPOB




YCeTpolicTBO W TPHUHIMIT JIEHCTBUS MAIIUMHBI MOCTOstHHOrO Toka (MIIT).
YcTpolcTBO M pUHIMT paboThl Tpex(azHoro acuHXpoHHoro asurareis (AJl) c
KOPOTKO3aMKHYTBIM M (ha3HBIM poTOpamMHu. MexaHnueckne XapakTepucTuku AJl.
Ilyck, peBepcupoBanue u peryinupoBanue dactorsl BpameHus AJl ¢ K3P u ©P.
YeTpoiicTBO M PUHIMI pabOThl CHHXPOHHOTO nBuratens. O0mue cBegaeHus: o0
anekTponpuBozie. OCHOBHBIE PEKUMBI paOOTBHI.

CTtpykTypHas cxema JJEKTpOdHepreTuueckord cucrembl. Kiaccudukamms
AIIEKTPONIPHEMHUKOB IO KaTETOPHUSM HAJICKHOCTH AJIEKTpOCHAOKeHUs. CHUCTEMBI
JJIEKTPOCHAOKEHUS CTPOUTENBbHBIX mporeccoB. OrmpeneneHne MNOTpeOHON
MOIIHOCTU cTpoimiomanku. KaGenpHble ¥ BO3IYIIHbIE JIMHUH JIEKTpoIepenad
(JIDID)

OneKTpocHa0XKEeHUE OTHENbHBIX IOMEIIEHUH (KWIIble KBAapTUPBI, OQUCHI,
MarasuHbl 1 T.JI.). DIEKTPOOCBEIIEHHE CTPOUTEIBHBIX IJIOIMIAI0K, JKIIIBIX 31aHUH
U COOPYKEHUM.

DNEKTPOTEXHOJIOTUU B CTPOUTENBCTBE. DJEKTPOTEpMUs: TerioBas 00paboTka
0eToHa, BJEKTPOIPOTrPeB KHUPHMUYHOM KIAIKH, JJIEKTPONPOrpeB TIpPyHTA H
TPYOOIIPOBOAOB. DJNEKTPOCBAPKA METAIIOB

DIEKTPOOCMOC M €ro BIMSHHE Ha KOPPO3UI0 METALIMYECKUX DIIEMEHTOB
KOMMyHUKammii u coopyxkenuit (MOKC). DnexrpobezonacHocTh. JleicTBre
DIIEKTPUYECKOTO TOKa Ha denoBeka. CrmocoObl 3amUThl OT MOPAKECHUU
AJIEKTPUYECKHM TOKOM B DJIEKTPOYCTAHOBKAX.

4.2.1lpakTHyecKue 3aHATHUS — He TPeAyCMOTPEHbI

4.3. JlabopaTopHblie padoThI

No No OCHOBHOE€ cOJIepKaHUE
TeMBl|
TUS
1 1 | UccnenoBanue pacueTa JIMHEHHBIX LETIEH MOCTOSTHHOTO TOKA C IBYMSI HCTOYHHUKAMH
ANIEKTPUIECKON SHEPTUU METOJOM KOHTYPHBIX TOKOB
2 | 2,3 | UccnenoBanune peXUMOB pPAOOTBI AJICKTPUYECKOM IEMH IMEPEMEHHOTO TOKa C
MOCTIEAOBATEIbHBIM ~ COCIUHEHUEM KaTYIIKW HMHIYKTHBHOCTH, pE3UCTOpa W
KOHJICHCaTopa
3 | 4,5 | UccnenoBanue Tpex(da3HOil Ilenmu MpHU COSIUHEHHWH MOTpeOHTeNnel 3Be3l0i H
TPEYTOJIbHUKOM
4 | 6,7 | UccnegoBanue ogHogazHoro TpancopmaTtopa
5 8 | UccnenoBanue ACHHXPOHHOTO TpexdazHoro AJICKTPOBUTATEIIS c
KOPOTKO3aMKHYTBIM POTOPOM METOJOM HETOCPEICTBEHHON HArpy3KH
6 9 | UccnenoBanue pexuMOB pabOTHl JTMHUM djekTporepenaun JIOII n koMreHcanus
PEaKTUBHOW MOLIHOCTH
5. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
5.1. Meronuka TpenofaBaHus AUCIUIUIMHBI «DJEKTPOCHAOKEHHE BBICOTHBIX

OOJBIICTIPONICTHBIX 3JaHUH U COOPYKEHHI» W peanu3anus KOMIIETEHTHOCTHOTO MOIX0Ja
U3JI0KCHUU W BOCHPUSATHH TPEIyCMaTPUBAET HCIIOIB30BAHUE CICAYIOUINX aKTHUBHBIX
UHTEPAKTUBHBIX ~ (OpPM  MPOBEACHUS TPYNIOBBIX, HHIUBUAYAIbHBIX, ayIUTOPHBIX

71a00paTOPHBIX 3aHATHA B COYETAHHHM C BHEAYAUTOPHON pabOTO# C 1eiabio (GOpMHUPOBAHUS

pa3BUTHS MPO(HECCHOHATBHBIX HABBIKOB 00YJaIOLTHXCS:




— JIEKUMOHHBIC 3aHATHS;

— nabopaTopHbIe 3aHATHS (paboTa ¢ MPUOOPAMHU U ATEKTPOOOOPYIOBAHHEM ),

— aKTHBH3alWs TIO3HABATEIFHOW JEATENIFHOCTH (Pa3BUTHE KPUTUYECKOTO MBIIUICHUS 4Yepes3
YTEHUE U PabOTy C JTUTEPATYPOH);

— caMocTrosTelbHas pabdoTa CTyAeHTOB (paboTa ¢ KOHCIIEKTOM JIEKIUH, y4yeOHUKaMu H
METOAMYECKHUMH MTOCOOHMSIMH 0 TeMaM JUCIUIUIMHBI, BBIITOJHEHUE U 3alIUTa J1a00paTOPHBIX
pabor).

5.2.. CamocTosiTelibHast paboTa CTYICHTOB.

B mporecce camocTositenbHOM pabOThI TIPOUCXOAWT HauOoJee KadecTBEHHas IiepepaboTka U
npeoOpa3oBaHUe TMOMYyYeHHON Ha JIKIMSAX WH(OpMAIK B TIIYOOKHME M TPOYHBIC 3HAHWS, YMEHHS W
HaBbIki. CamocTosTenbHast pabora oOecreunBacT HENPEpPbIBHOCT W CHUCTEMHBIM  XapakTep
TO3HABATENLHON  JIEATEIILHOCTH, Pa3BUBAET TBOPYECKYIO AaKTUBHOCTh OyIyIIMX — CIHELUATUCTOB,
criocoOCTBYeT GoJiee TITyOOKOMY YCBOGHHIO M3Yy4aeMOro Kypca, (GOpMHpYeT HAaBBIKM HCCIIEIOBATEILCKOM
paboThl IO MpoOJIeMaM E€CTECTBEHHOHAYYHBIX M WHYKEHEPHBIX JWCIMIUIMH, OPUCHTUPYET CTYICHTA Ha
YMEHHE TIPUMEHSTH TOTy4eHHBIE TEOPETHUCCKUE 3HAHHS Ha IPAKTUKE U IPOBOUTCSA B CIISAYIOIMX BHAX:

- MPOpabOTKa JIEKLOHHOTO MaTepuaa;

- CaMOCTOSTEIIbHOE U3YYEHUE TeM JIEKIIMOHHOTO KypCa;

- TIOITOTOBKA K JTAOOPATOPHBIM paboTaM, TIPUIEM CTYICHTHI BBINOIHSIOT TE J1a00paTopHbBIC paboTHl,
KOTOpBIE COOTBETCTBYIOT JTAHHOM paboveli porpamMe.

CamocrosTenbHas paboTa CTYJIGHTOB JIOJDKHA BBINTONHSTHCA C OOS3aTeIbHBIM HCIIONB30BAHHEM
JIATEPATYPHBIX NCTOUYHMKOB, JIEKLIMOHHOTO Marepuaa 1 Intemet—pecypcos.

3a/1aHue VTS CAMOCTOSTEILHOM pabOThI CTYACHTOB

Ne | Bcero Bomnpocsl caMOCTOATEIBLHOTO U3yUEHUS
TEMBI| 4aCOB
1 2 3
1 2 | Kparkas ucropusi pa3BUTHUS 3JIEKTPOIHEPIeTUKU M DJIEKTPOTEXHUKHU. VcTOUHMKH
O/1C n ucrounuky Toka. [TpuHIMI KOMIIEHCAIIMU HANIPSDKEHUS M TOKA
2 2 | ICTOYHHUKHM HIIEKTPUYECKOM HHEPruM CHHYCOMJIAIBHOTO TOKa. KOMIUIEKCHBIN

METOJ] pacuera Ierneld CHUHYCOMJAIbHOIO TOKa. bamaHc MOLIHOCTHM B LENU
CHUHYCOMJIAJIbHOTO TOKa

3 3 | 3mepenne akTHBHOW MOIIHOCTH TpexX(a3zHOH CHCTEMBI 3Be€3/1a U TPEYTOJIbHHUK.
CuMMeTpHYHBI 1 HECUMMETPUYHBINA PEXUMBI PabOThI Tpex(dazHOoW 1enu 3Be3/a
U TPEYTOJIbHHUK.

4 2 MarHuTtHbI€ LIEMU C TMOCTOSSHHOW MarHuToaBmkymen cuioit (M/IC). CaoiictBa
(beppOMarHUTHBIX MaTepHajoB. 3aKOH IOJHOrO Toka W 3akoH Owma s
MarHuTHOM nenu. Karymika ¢ MarHUTonpoBoaOM B IEMH NEPEMEHHOTO TOKA.

2 | Ocobennoctu TpexdaszHbix TpaHchopmaropoB. ['pynmbl coequHEHHS OOMOTOK.
CBapouHble TpaHC(POPMATOPHI, TPUMEHSIEMbIE B CTPOUTENBHBIX IPOIIeCcCcaXx.

5 2 Bunbl  BO30OYXJeHHMs JBUTATENII TIOCTOSHHOTO TOKa: IOCIIEIOBATEIIBHOE,
napajuleIbHOE UM CMeEllaHHoe. Bpalmaromeecss MarHUTHOE TIOJE  CTaTropa
acuaxponHoro asurarens (AJl) Ilyck AJl B Xom u crmocoObl peryaupoBaHUS
yacToThl BpamieHusi poropa. AJ[ ¢ (a3HBIM POTOPOM Ha TIpPy30I0TIbEMHBIX
MeXaHH3Max.

6,7 | 5 | DnekTposHepreTuka, €e 3HAYeHHE B COBPEMEHHOM OOIIECTBE M IMEPCHEKTHBBI
pazButus. [IpeumymectBa Tpexdasubix cucreM. Ha3HaueHme U  BHIBI
aneKTpoceTeil. JJOCTOMHCTBA U HEOCTAaTKU PaJMaIbHbIX U MaruCTPAJIbHBIX CETEH.
Kabenpabie u Bo3aymHbie JIDI. TloHsATHE O HEHTpE AIEKTPUUECKUX HArPY30K B
BbIOOpe MecTa pacnonoxenus [1TII Ha crpoiimtomanke.

8,9 | 4 | DAeKTpOTEXHOJOTUH B CTPOUTENHCTBE: BBICOKOUACTOTHBIM M WHAYKIIMOHHBIN




HarpeB OCTOHHBIX W IKEJIE300€TOHHBIX W3Aenuid. Jlazepsl W TEIJIOBU30pPHI B
CTPOUTENBHBIX Tporeccax. [ToHsTHe 00 yueTe 1 HOPMUPOBAHUH SIEKTPOIHEPTUH.
DneKTpoOe301MacHOCTb. Tpexdasupie  1menmu ¢ HW3OJUPOBAHHBIM |
[JIyX03a3€MJICHHBIM ~ HEUTPalbHO  HCTOYHMKOM.  3AIUTHOE  3a3€MJICHHE
AJIEKTPOYCTAHOBOK B  CTPOMTEIBHBIX TMporeccax (CTpOHIUIOMANKH, —Iiexa
KEJIe300€TOHHBIX W31 U JIp.)

6.01eHOYHbIeCPEICTBANIATEKYIIETOKOHTPOJISIyCIIeBAEMOCTH,IIPOMEKYTOUHOHATTECT
AIUUNIONTOrAMOCBOCHHUSITUCIIUILIMHBINYYe0HO-
METOMYeCK0e00eceYeHNeCaMOCTOSITe IbHOMPAOOTHICTY/1eHTOB

B mpomnecce 00ydeHHs HCIONB3YIOTCS CIEAYIOUIME OLEHOYHBIE (OPMBI CAMOCTOSTEIBHOM
paboTHI CTYJEHTOB, OIICHOYHBIE CPENICTBA TEKYILLETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTaIUN:

— UHAMBUAYaJIBHBIA OIPOC;

— [MOJITOTOBKA U BBITIOJIHEHHE JIAOOPATOPHBIX PadoT;
— 3amuTa J1a00paTopHBIX padoT;

— 9K3aMEH MO JUCIHIUIMHE.

6.1. KoHTpo/ibHbIE BONPOCHI /IJIsl IPOBeIeHUS IPOMEKYTOYHOM aTTeCTALMHU

6.1.1 Bompocsl 115 3a4era:

No TekcT BOompocoB

1. | KpaTkas uctopusi pa3BUTHsI SJIEKTPOTEXHUKHU U AJIEKTPOIHEPTE€TUKU

2. | Dnektpuyeckas 1enb MOCTOSHHOrO ToKa. 3akoH OMa 1Sl y4acTKa U 3aMKHYTOM 11enu
MIOCTOSIHHOTO TOKa

3. | Uctounnku I/IC 1 TOKa U X BHEIIHUE XapaKTEPUCTUKU

4. | Pexxumbl pabOTHI 3JIEKTPUYECKOH IIETIH: XO0JIOCTOTO X0/1a, HOMUHAJIBbHBINA, KOPOTKOTO
3aMbIKaHUs U corjacoBaHHbI. [loHsTHE 0 pabodyem pexuMe paboThI IEKTPUUECKOU
uenu. [loHsTHe 0 MTMHENHBIX U HEJIMHEMHBIX CONPOTUBIICHUSIX

5. | IlpeoOpa3oBaHue CIOKHBIX ANEKTPUUECKUX COMPOTHUBIICHUHN B OJTHO SKBUBAJICHTHOE
[IpeoOpazoBanue TPEYroJbHUKA COMPOTUBICHUI B SKBUBAJICHTHYIO 3BE€3/1y M O0OPaTHO
7. | bamaHc MOIIHOCTEN IEKTPUYECKOM LENU ITOCTOSHHOrO ToKa. [loTeHnmanpHas
Jyarpamma

8. | Pacuer snekTprueCKUX 1IeTel MOCTOSSHHOTO TOKA METO/I0M KOHTYPHBIX TOKOB

9. | Pacuer aeKkTprUUeCKOi ENH METOAOM Y3JIOBOTO HANPSHKEHUS

10. | Pacuer anekTpuyecKoi 1enu NOCTOSHHOTO TOKAa METOI0M SKBUBAJICHTHOTO T€HEpaToOpa
11. | IHomyuyenne cunyconaanbHol IJIC 1 €ero OCHOBHBIE TapaMeTPhI

12. | AxtuBHoe conpotuBieHue (R) B nenu cunyconnanpHoro tuna. 3akon Oma. BektopHas
Jyarpamma

13. | UneanpHas mHAYKTUBHOCTH (L) B 11enu cuHyconaipHOro Toka. 3akoH Oma. BekTopHas
Jyarpamma

14. | UneanwbHas anekTpuieckas eMkocTh (C) B enu CHHYCOUJAIBHOTO TOKa. 3akoH OMma.
Bekropnas nuarpamma

15. | [TocnenoBarensHoe coenuaeHue R, Lu C B a1eKTpUIeCcKoil 1Ienu CHHYCOUIaTbHOTO
ToKa. 3akoH Oma. BekTtopHas nuarpamMma

16. | Pe3onanc HanpspkeHuid. 3akoH Oma. BektopHas nuarpamMmma. AHajau3 COBMEIIEHHBIX

rpadukos (Un , Ug, Ug) =F (f,T)

o




17. | [MapannensHoe coenquuenne R, Lu C B 3JIeKTpHUECKOM e CHHYCOMIAIBHOTO TOKA.
3akoH OMa. BektopHas quarpamma

18. | Pe3onanc TokoB. 3akon OMa. BekTopHas nuarpamma. AHanu3 COBMEIIEHHOTO Tpaduka
zapucumocteit: (Uy , Uc , Ug, I, Y) =F (f,I'n)

19. | MoutHoCTh 0AHO(A3HOH 1IeTIH CHHYCOUIATIBHOT0 ToKa. Koa(duiueHT MoImHocT! u ero
TEXHUKO-IKOHOMHUYECKOE 3HAUCHHE

20. | baylanc MOIHOCTH JIEKTPUYECKON LIENTH CUHYCOUAAJIIBHOIO TOKA

21. | IloHatue o mepexoHbIX Mpolleccax B MMKTPUUECKUX 1emnax. [IepBolil 1 BTOpOi 3aKOHBI
KOMMYTalluu

22. | duddepennuanbHple ypaBHEHUS IEPEXOTHBIX MTPOIECCOB B MPOCTEHIICH
AJICKTPUYECKOM TIENH C TIOoCe0BaTeIbHBIM coequHenneM R, Lu C

23. | MarauTHoOe 10j1€ B (peppOMarHuTHOM MaTepHaje 1 ero napaMeTpbl. OCHOBHBIE 3aKOHBI
MAarduTHBIN IIerel

24. | Tpexda3zHble 1IenH CHHYCOUIATBHOTO TOKA

25. | Ilonyuenue Tpexdaznou I/[C

26. | CoequHeHue 0OMOTOK Tpex(a3HbIX TEHEPATOPOB 3BE3A0H U TPEYTOIbHUKOM.
BektopHbie guarpammel

27. | CoenMHEHNE IPUEMHHUKOB IEKTPUYECKON SHEPTUU 3B€3/10M C HEUTPAIBbHBIM IIPOBOJOM,
Harpy3ka cummetpuyHas. Tonorpaduueckas v BEKTOpHasi TuarpaMMbl HallpsDKEHUN 1
TOKOB

28. | CoennHEHNE MPUEMHHUKOB JICKTPUYECKON SHEPTUH 3BE3/101 0€3 HEUTpaaIbHOTO ITPOBO/IA,
Harpy3ka CUMMETpUYHAs

29. | CoeanHeHUE MPUEMHUKOB 3JIEKTPUUECKOI SHEPTHH 3Be3/10i1 0€3 HEUTPaIbHOTrO MPOBOA
C HECUMMETPUYHOM Harpy3Kkou. Tomorpadudeckas 1 BEKTOpHAS THarpaMMbI
HaIPsHKEHUN U TOKOB

30. | CoenuHEeHME MEKTPUUECKON YHEPTUH TPEYTrOJIbHUKOM. Tormorpadudeckas 1 BEKTOpHas
JyarpaMmbl HaIPsDKEHUN U TOKOB

31. | MomHocTh Tpexha3HbIX Ieneil ¢ CHMMETPUYHON U HECUMMETPUYHON Harpy3kamu

32. | YerpoiicTBo U mpuHIUN paboThl oHOGa3zHOoro Tpanchopmaropa. Koaddurment
TpaHchopmauu

33. | Pexxum xomnocToro xoxa Tpancgopmaropa. BektopHas auarpamma

34. | Pexxum Harpys3ku Tpanchopmartopa. Bekropnas nuarpamma

35. | Pexum KopoTKOro 3amMblkaHus TpaHc@opmaTopa. BektopHas nuarpamMma

36. | [IpuBeneHHsIit TpanchopmaTop. DKBUBAJIICHTHAS CXEMA M CXEMa 3aMEILCHHS
tpancopmaropa. [IpuBeaennsie mapameTpsl TpaHchopmaTopa

37. | BHeuHss xapakTepucTika, kKoagpunuent Harpysku (), norepu B cranu (P.) u meau
(Py), KII/T tpancdopmaTopa(n). Ananus rpadukos 3aBucumoctu: (1, P, Py) = F (B)

38. | YcrpoiicTBO M mpuHIMN JAeicTBUs Tpexda3Horo acuaxponHoro asuratens ¢ K3P u ®P

39. | Bpamarommiics MomeHT, ckosbkenne u KITJl acuaxponnoro nurarens (AJl)

40. | MexaHHn4ecKue XapaKTepHCTUKU aCHHXPOHHOTO asurareis (Mg, = F (S) uny =F (M,,).
Ilyck u perynupoBaHue 4acTOThl BpaieHus: poropa A/l.

41. | Yerpo#cTBO M puHIUT paboTel cuHXxpoHHoro asuraresns (CJ)

42. | YrnoBas u U-o6pa3nas xapakrepuctuku CJ1

43. | YCcTpoicTBO M IpUHIMI padoThl ABUTaTeNst moctossHHoro Toka (JII1T). Cxembr
B030yxaenust JAI1T.

44. | Cucremsl aektpocHabxkeHust (COC) CTpOUTETBHBIX MPOIIECCOB M OCHOBHBIE JIEMEHTHI
CoC

45. | Kareropuu 37eKTpOnoTpeOnTeNIel B CTPOUTEIHCTBE

46. | Tpanchopmatopusie noactanuuu (TII) u pacnpenenurensHbie yerpoiictsa (PY).
KabenpHble 11 BO3ayIIHBIE JIMHUM dJ1ekTponepenad (JIDIT).

47. | IloHsiTHE O LIEHTPE IEKTPUUECKUX HArPYy30K U BeIOOpe Mecta pacnonoxenus [1TII na




CTPOUTEINILHOM IIIOIIAJIKE M Ha TEPPUTOPUN CTPOUTEIHLHOTO NPEATNPUATHUS

48. | Onpenenenue noTpeOHOI MomHOCTH cTportutomanki. Koagdumuent crpoca (K.) u
pacdeT MUHUMAJIBHOTO KOJIMYECTBA MOHUKAIOMINX TPaHC(HOPMAaTOPOB Ha CTPOUTETBHBIX
00BeKTax

49. | DnexTpocHa0XKEeHNE OTIENbHBIX MOMEIIEHUHN: KHUIBIX KBapTUP, OPHCOB, Mara3uHoB U
T.IL.

50. | DJIEKTPOOCBEUIEHNUE CTPOUTENIBHBIX IIOMIAA0K, KUJIBIX 3JaHUNA U COOPYKEHUH.
YCTpOHCTBO U HOPMUPOBAHHUE OCBEIICHUS

51. | CBETOTEXHUYECKU PACUET METOJOM YAEIHbHON MOITHOCTH

52. | DNEKTPOTEXHOJIOTHH B CTPOUTENBCTBE. TeIIoBasaaekTpooopadboTka OeToHa,
AJIEKTPONPOrpeB KUPIUYHOMN KIaJKH U CTPOUTENbHBIX KOHCTPYKIUN

53. | DaeKTponporpeB rpyHTa U TpyOOIPOBOJIOB

54. | DIEKTpOCBapKa METAJUIOB B CTPOUTENBHBIX MPOU3BOJICTBAX. DIIEKTPOCBAPOUHOE
obopynoBaHue

55. | O6opynoBaH#e ISl CYIIKH MTOMEIICHUH, TPOMUTKU U CKJIICUBAHUS PEBECUHBI

56. | DIEKTPOOCMOC C METATUTMYECKUMU JIEMEHTaMU KOMMYHUKAIIUA U COOPYKCHUM:
AIIEKTPOKAOENTH B METAIUTMYECKHUX M CBHHIIOBBIX 000JI0YKAaX, METAIITNICCKHE
TpyOompoBoibl, apmaTypsl JKBK u dhyngamenToB u ap.

57. | DnekTpobe30nacHOCTb. JlefCTBHE AIEKTPHUECKOro ToKa Ha yenoBeka. Croco0b! 3aIUThI
OT MOPAXKEHUS IEKTPHUUECKUM TOKOM B 3JIEKTPOYCTaHOBKAX

6.1.3 Bompochl 115 TeKyIero KOHTPOJIA

No OCHOBHOE CcOJIepKaHue

1 | IlosicauTe CyTh pacueTa METOJOM KOHTYPHBIX TOKOB Pa3BETBJICHHBIX JJIEKTPHUUECKUX
nenei

2 | Jlaiire kpaTKuil aHau3 sKcriepuMeHTanbHoi 3aBucumocT UBbix= f(E)

3 | PackpsITh MOHATHE PEAKTUBHBIX COMPOTUBIECHUN XL U Xc,U UX 3aBUCUMOCTH OT YaCTOTHI
TOKa

4 | PackphITh XapaKTepHbIE OCOOEHHOCTH PEKHUMOB PAOOTHI AJ.IEMH C MOCICI0BATEIHHBIM
coequaenneM R, LuC mpu ycmosun Uc>UL, Ur>Uc , UL=Uc

5 | OObACHUT, B KAaKUX CIy4asX MPUMEHSIOTCS TPEXIPOBOAHBIE M YETHIPEXIIPOBOIHBIE
TpexdasHble 1enu

6 | OOBsACHUTH, KaK U3MEHSIOTCS TOKH B Harpy3Kax, COeIUHEHHBIX 3BE3/I0M C HEHTpaIbHBIM
IIPOBOJIOM NP 0OPBIBE IMHEHHOTO poBoAa (a3bld

7 | [TosicHUTH PKOHOMHYECKYIO 3aBUCUMOCTH KOI(PDHUITMEHTA MOIITHOCTH

8 | Ilosicaute pesxxumbl paboThl JIDI1 ¢ MTOMOIIBIO TOCTPOCHHBIX TPaUKOB 3aBUCUMOCTH
KIIJI, xo>dduimenT MOMHOCTA U TOKa OT M3MEHEHHS KOMIICHCAIMOHHBIX
koHzeHcatopoB Cl11

9 | INosicHUTE CMBICT HOPMHUPYEMOCTH PEAKTUBHOM MOIIHOCTH MPEINPHUITHI HE 10 c0S @, a
o tg ¢

10 | OObsicHUTe Ha3HAUEHHE, YCTPOWCTBA M MPUHIIMII ACHCTBUS TpaHChopMaTopa

11 | 3amucare ¢opmymny KIIIA Tpanchopmaropa u o0bscHuUTh, kak 3aBucur KIIJ[ ot
koaduenTa Harpy3ku [

12 | [losicHUTH BHEIIHUE XapaKTEPUCTUKU MPU aKTUBHOM, aKTUBHO-MHAYKTUBHOM M aKTUBHO-
€MKOCTHOM Harpy3ke

13 | OObsICHUTh  YCTPOWCTBO W TPHUHIMI  PaOOTBI  ACHHXPOHHOTO  JBHUTATENs C
KOPOTKO3aMKHYTBIM POTOPOM

14

[TokazaTh Ha XapaKTEPUCTUKE «MOMEHT-CKOJIbKEHHE» TOUKU ¢ KoopauHatamu (Sy Mp)




(SKp ,MKD); (SHyCK , Mnycx)

15 | OOBsicHUTE CMOCOOBI PErylMpOBaHMUS YAcTOTHl BpAIIEHUS POTOpAa ACHHXPOHHOTO
neurarens (AJl)

16 | OOBsicHuTE CcBOICTBA camoperyanpoBanus A/l

17 | OO6bsicHUTE IPUHITUT TICUCTBHS IBUTATENs ITOCTOSTHHOTO TOKA

18 | M300pa3uTe €CcTECTBEHHYI0O U HCKYCCTBEHHYIO MEXAaHHYECKHE XapaKTEPUCTHKH
JBUraTessl IOCTOSHHOIO TOKA C HE3aBUCUMBIM BO30Y)KJICHHEM U OOBSICHUTE, B YEM HX
OTJINYNE

19 | O6bsicHuTe, paBHO3HAYHOCTh MEXAHUYECKUX XapaKTEPUCTUK JBUTaTENel MOCTOSHHOIO
TOKA C MapaJuIeTbHBIM U HE3aBHCUMBIM BO30YKICHHEM

20 | O6wsicauTe TpU croco0a pEryIMpOBaHUS YaCTOTHl BpAIIEHHUS SKOpS JBUraTels

MTOCTOSTHHOTO TOKa (AITIT) c MTOMOIIIBIO hopmyIbI
(n= v__ Mg, Ry 5,00/ mun v GopMyIbI
CE*@B CE*CM*@B
R,+R
n= v (R, +Row) 00 | mumn

C.*®, TC.*C,*®’

6.1.4 Temsl pacueTHo-rpadguyecKux pador

No OcHOBHOE coJiepKaHne
PI'P

UlnHelHbIe AIEKTPUYECKHE LIENU TOCTOSIHHOTO TOKA

UlnHEeHBIC AIEKTPUYECKHE 1T 0THO()A3HOTO CHHYCOMIAIbHOTO TOKA

WIN |~

[Tpexda3zHbie AIEKTPUUECKUE TSN CHHYCONIATHHOTO TOKA

7.Y4eOHo-MeToAHYecKOoe H HH(OPMALIMOHHOE o0ecTedeHue JUCIUIIMHBI
a) OCHOBHasl TUTepaTypa:

1. Kacarkun A.C., HemnioB M.B. Kypc anexkrporexnuku. — M.: Akagemus, 2012, 541 c.

2. KyzoBkuH B.A. DnekTpoTexXHHKa W JIEKTpOHUKA. YUeOHHMK aisa OakanaBpoB. — M.: FOpaiir,

2013, 431 c.
3. HomoxwioB O.I1. DnekTpoTexHuKa 1 JIEKTpOHUKA. YUeOHUK i1 6akanaBpoB. — M.: FOpaiiT,
2013, 407 c.
4, TI'mymkoB I'.H. DnexkTpocHaOXeHUE CTPOUTEIbHO-MOHTaXKHBIX pador. — M.: Crpoiuzaar,
2014, 437 c.
0) JIONIONTHHUTENbHAS JTUTEpaTypa:
1. Jlomonoco B.IO, IlomuBanoB K.M., MuxaitnoB O.I'. OnekrporexHuka. — M.:

Dueproaromm3zaat, 2012, 410 c.

2. Kynpun b.U. DnexTpocHabxeHue MpOMBIIUICHHBIX npeanpusatuii. — M.: Terotexnuk, 2011,

698 c.

3. IerpocoB I''M., 3askun A.Il. DaeKTpoTeXHUKA U IEKTPOHHUKA. Pa3nen «DIeKTpoTexHUKay.

JlaGopaTtopHsbIii mpakTukyM — DnekrpocTanb: [T HUTY MUCuC, 2012, 132 c.



B) MporpamMMHoe obecrieueHre 1 THTepHeT-pecypehl

1. http: // electroenergoworld. Com/gost/39-host/77-1 — TOCT 2.702-75. TlpaBuia BBITOIHCHHS
AIIEKTPHUUECKUX CXCM.

2. http: // standartgot.ru/ — Otkpsitas 6aza 'OCToB, B T.4. 110 3JIEKTPOTEXHHUKE.

3. http: // www.Gostbaza.ru/gost=2416 — TOCTP52002 — 2003. DnekrporexHuka. TepMUHbI 1

OIpe/IC/ICHNE OCHOBHBIX TIOHSTHIA.

4. http: // lib/mami/ru/ebooks/. — YueOHO-MeTOaMUEeCKHEe MaTepuayibl B paszzaene «bubnmoreka
MI'TY «MAMNy;

5. www.e.lanbook.com DnekTponHo-OnbmmoTeuHas cucrema «JIaHby»

8. MarepuajibHO-TeXHH4YeCKOe o0ecrieyeHue U CIUITHHbI

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX

ayIMTOpPHii, 00bEKTOB /1151 IPOBEICHUSsI dakTHYeCKU aapec y4eOHbIX
NMPAKTHYECKUX 3aHATHH C NepeYyHeM OCHOBHOIO ayaIuTOpHUil U 00bEKTOB
00opynoBaHNs

144000 MockoBckas 00actb
Ne 304, 306 JlabopaTopwuu: ’

yi1. IlepBomatickas, n.7

CTCHIHLI, o
CTOJIbI, CTVYJIbs, KJIACCHAsI 10CKa Ha60paTOpHHH KOpl‘ch,
» CTYJIbA, ka6. Ne 304, 306
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3aB. kadenpoit MMT /A.B. JlucoBckuii/
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Ne i/t

KoHnTponupyemsle pa3iensl (TEMBbI)
UCHUAIINHBL*

JInHenHbIe 2JIEKTPUYECKUE LIETIH
ITOCTOSTHHOTO TOKa

JIuHEHBIE STIEKTPUUECKUE LIETTH
CUHYCOMJIATBHOTO OJJHO(A3HOTO TOKA

Tpexazubie rneKTpuUecKue Lenu
CHUHYCOHUIAIBHOIO TOKA

Onnodasneie u TpexdazHbe
TpaHchOpMaToOphI

MamuHEI HOCTOSIHHOIO U
repeMeHHOro Toka. OCHOBBI
AJIICKTPOIIPUBOIA

CtpykTypa U ypOBHH
AIEKTPOIHEPTreTUUECKOM CUCTEMBI
AIIEKTPOCHA0KEHUS CTPOUTEIIHHBIX
IIPOLIECCOB

DNEKTPOCHAOKEHHUE OT/ICIBHBIX
MMOMEILEHUI. DIEKTPOOCBEIICHUE

3JICKTpOTeXHOJIOI‘I/II/I B CTPOUTCIILCTBC
DIEKTPOOCMOC. DIEKTPOOE30NacCHOCTh

ATTecTanus

Koz xoHTponupyemoit
KOMITETCHIINH (MJIA €€ YaCTH)

OK-7, IIK-2,TIK - 3, TIK-4, I[1K-
13, I[1K-14, I1K-15

OK-7, IIK-2,TIK - 3, TIK-4, I1K-
13, I[1K-14
OK-7, IIK-2,TIK - 3, TIK-4, I1K-
13, I1K-14

OK-7, IIK-2,IIK - 3, TIK-4, [1K-
13, I[1K-14, I1K-15

OK-7, IIK-2,TIK - 3, TIK-4, [1K-
13, I1K-14

OK-7, IIK-2,TIK - 3, TIK-4, I1K-
13, I[1K-14

OK-7,I1K-1,ITK-2,11IK - 3, T1K-4,
[1K-13, I1K-14

OK-7, IIK-2,TIK - 3, TIK-4, I1K-
13, I[1K-14
OK-7,I1K-1,ITK-2,11IK - 3, T1K-4,
I1K-13

Haumenosanue
OLIEHOYHOTO
cpencTBa

PI'P Nel,
OTYET 110
na6.padore Nel

Ompoc

PI'P Ne2

PI'P Ne3,
OTYET 110
na6.padore Ne2

Ormpoc

Onpoc

Omnpoc
Ormpoc
Omnpoc

3aueTt
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