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Oowgue ykazanus

KoHnTponpsHas paboTa COCTOUT U3 IBYX 3aJaHUIA, BBIIOJTHICTCS O0yJarOIIMMCS 3a09HOM
(hOpMBI CaMOCTOSTEIHHO, TUCHMEHHO.

[Ipy BBIMOTHEHWH KOHTPOJIBHON pPAaOOTHI 00S3aTENBHO HCIOJIB30BAaTh CCHUJIKM Ha
nutepatypy. He nmomyckaercs OOCIOBHOE TMEPENUCHIBAHWE TEKCTa KHUT, CIPABOYHOMN
JUTEpaTypHI.

KoHnTponpHas pabota oJpkHA OBITH BBIIOJIHEHA aKKypaTHO M COACPKATh BOIIPOCHI
3a/1aHusl ¥ JIAKOHUYHBIE OTBETHI HA HUX.

B HeoOXomuMBIX ciydasix MPUBOAATCS PUCYHKH, TAOJUIIbI, HArpaMMbl. PHCYHKU H
TaOJIUIBI TIOJDKHBI OBITH YCTKHUMHU.

B kxoHIle KOHTPOJILHOW pPabOTHI MPUBOJUTCS CIUCOK HCIOJB30BAaHHOW JIMTEPATYpHI,
TIOJIITUCH U JIaTa BBHIIOJTHEHUSI.

3aoanue 1
JlaTh TUCbMEHHBIE OTBETHI Ha BOIIPOCHI COTIIACHO BBHIJAHHOMY BapUaHTY.
Tabauna 3axanuii no 1 yacru

Bapuanr Bomnpocsl Bapuanr Bonpocsl Bapuanr Bonpocsl
01 1,27,53,79 34 34,60,86,8 67 41,67,93,15
02 2,28,54,80 35 35,61,87,9 68 42,68,94,16
03 3,29,55,81 36 36,62,88,10 69 43,69,95,17
04 4,30,56,82 37 37,63,89,11 70 44,70,96,18
05 5,31,57,83 38 38,64,90,12 71 45,71,97,19
06 6,32,58,84 39 39,65,91,13 72 46,72,98,20
07 7,33,59,85 40 40,66,92,14 73 47,73,99,21
08 8,34,60,86 41 41,67,93,15 74 48,74,100,22
09 9,35,61,87 42 42,68,94,16 75 49,75,101,23
10 10,36,62,88 43 43,69,95,17 76 50,76,102,24
11 11,37,63,89 44 44,70,96,18 77 51,77,103,25
12 12,38,64,90 45 45,71,97,19 78 52,78,104,26
13 13,39,65,91 46 46,72,98,20 79 53,79,1,27
14 14,40,66,92 47 47,73,99,21 80 28,54,80,2
15 15,41,67,93 48 48,74,100,22 81 29,55,81,3
16 16,42,68,94 49 49,75,101,23 82 30,56,82,4
17 17,43,69,95 50 50,76,102,24 83 31,57,83,5
18 18,44,70,96 o1 51,77,103,25 84 32,58,84,6
19 19,45,71,97 52 52,78,104,26 85 33,59,85,7
20 20,46,72,98 53 53,79,1,27 86 34,60,86,8
21 21,47,73,99 S 28,54,80,2 87 35,61,87,9
22 22,48,74,100 55 29,55,81,3 88 36,62,88,10
23 23,49,75,101 56 30,56,82,4 89 37,63,89,11
24 24,50,76,102 o7 31,57,83,5 90 38,64,90,12
25 25,51,77,103 58 32,58,84,6 91 39,65,91,13
26 26,52,78,104 59 33,59,85,7 92 40,66,92,14
27 27,53,79,1 60 34,60,86,8 93 41,67,93,15
28 28,54,80,2 61 35,61,87,9 94 42,68,94,16
29 29,55,81,3 62 36,62,88,10 95 43,69,95,17
30 30,56,82,4 63 37,63,89,11 96 44,70,96,18
31 31,57,83,5 64 38,64,90,12 97 45,71,97,19




Bapuanr Bonpocsl Bapuanr Bonpocsl Bapuanr Bonpocsl
32 32,58,84,6 65 39,65,91,13 98 46,72,98,20
33 33,59,85,7 66 40,66,92,14 99 47,73,99,21

IlepeyeHb KOHTPOJIBbHBIX BOIIPOCOB
1. 3HaueHWe BBICOKOTO KadyecTBa AJIIEKTPOMOHTAKHBIX PAa0OT uisi Oe3aBapuiHON pPabOTHI
AJIEKTPOYCTAHOBOK IMPOMBINIICHHBIX TPEATPUITHHA.
2. JlocTiKeHus HAyKH U TEXHUKU B 00JIaCTH MOHTaKa, HAJIAJIKUA ¥ UCIIBITAHKS TPOMBIIIICHHBIX
AJIEKTPOYCTAHOBOK.
3. Opranu3zanus 3J1eKTPOMOHTaXHbBIX padoT.
4. Bupl 51€KTPOMOHTAKHBIX pa0OT U CTPYKTYpPa AMEKTPOMOHTAKHBIX OpraHu3aIui.
5. 3ajaun noapas/ieNeHui AMEKTPOMOHTAXHBIX OpraHU3alui.
6. Texauyeckas TOKyMEHTAIIUSI U OOIIHE YCIOBUSI POU3BOJICTBA DJIEKTPOMOHTAXKHBIX PadoT.
7. WHnycTpuanusauusi, MeXaHU3allUsd M MaTepUAIbHO-TEXHUYECKOEe  oOecreueHue
AJIEKTPOMOHTAXHBIX padoT.
8. Craguu npou3BO/ICTBA JIEKTPOMOHTAXKHBIX Pa0OT.
9. DNEeKTPOMOHTAKHbIE YCTPOMCTBA U U3JIENHSL.
10. MoHTaXHBIE MEXaHU3MbI, HHCTPYMEHTHI ¥ TIPUCIIOCOOJICHUSI, PUOOPHI U aImapaThl.
11. KakoBbI OCHOBHBIE 3TArbl MPOU3BOCTBA MIEKTPOMOHTAXKHBIX PabOT?
12. Kakue HOpMaTUBHBIE TOKYMEHTHI U WH(DOpPMAIMOHHBIE MaTepUabl UCIOIB3YIOTCS MPU
MIPOU3BO/JICTBE PIEKTPOMOHTAXHBIX padoT?
13. KakoBbI pyHKITUHM TIOApaA3IeTICHU MOHTKHOTO YIIPaBiICHUS ?
14. Yto moHMMaeTcs MO YpOBHEM MHAYCTPHAIA3ALUUN HIEKTPOMOHTAKHOTO MPOU3BOICTBA?
UTto crmocoOCTBYET €ro MOBBIIIECHUIO?
15. HazoBuTe OCHOBHBIE JJIEKTPOMOHTAXKHBIE YCTPOWCTBA, W3MEIUS, MEXaHU3Mbl U
WHCTPYMEHTBHI.
16. CriocoObI BBITIOTHEHHSI KOHTAKTHBIX COSTUHEHUH TTPOBOJIOB, KAOCIBHBIX YKHJI, IITHH.
17. OnpeccoBanue. Cpapka. [laiika.
18. TexHoNOTHS BBITIOJIHEHUS OMIPECCOBAHMUS, CBAPKU, MANKHU.
19. BonTOBBIE KOHTAKTHBIE COEAUHEHNUS ITPOBOJIOB, IIIHH.
20. TexHosOTHS BBIIOJHEHHS OOJITOBBIX KOHTAKTHBIX COEIMHEHUH.
21. KoHTpoJsib KauecTBa BBINOJHEHUSI KOHTAKTHBIX COCAMHEHUI.
22. Ot kakux GaKTOPOB 3aBHCHUT MEPEXOTHOE COMPOTUBICHUE KOHTAKTOB?
23. KakoBbl OCOOCHHOCTH BBINIOJIHEHUSI KOHTAKTHBIX COCAMHEHUN aTIOMUHHEBBIX >KUJ
MIPOBOJIOB, KabeseH, muH?
24. Kak BBITMIOJHAETCS COCTMHEHHE KT ITPOBOJIOB M Kabelel ompecCoBKOM, MaKOM, CBapKO?
25. O6uiue TpedoBaHUs MO YCTPOICTBY ANEKTPOIPOBOJIOK U TOKOIIPOBOIOB.
26. Buapl 31eKTpOIIPOBOJIOK U CIIOCOOBI MPOKJIAJIKH MPOBOJOB U Kabeneil B 3aBUCUMOCTH OT
OKpYXarolLlEen Cpebl.
27. Kak ocylecTBieTcs OTKpbITas MPOKJIaJKa IPOBOJOB HA H30JUPYIOIIHUX OIOPAX.
[Ipoknaaka npoBOJIOK MJIOCKUMHU ITPOBOIAMHU
28. Kak ocymiecTBisercs mpokiaaka HeOpOHUPOBaHHBIMH KabensMmu. CKpbITasi MPOBOJKA B
M30JISIIMOHHBIX PE3MHOBBIX MOJIYTBEPIBIX TPyOax.
29. Kak ocyriecTBiseTcs: MpoKIaaKa THOKUX OyMa)kHO-MeTaNTHIeCKUX TPYO.
DNEKTPOMPOBOJKU B CTAIBHBIX U TIACTMACCOBBIX TPYOAaX U MOJIyJIbHBIE CETH.
30. Kak ocymiecTBisieTcss MOHTaX 3JIEKTPOIPOBOJIKYA HAa TPOCAX U CTPyHaX.
DNEKTPOMPOBOIKU B JIOTKAX U KOpoOax.
31. Kak ocymiecTBisieTcsl IPOBOJAKH B 3/IaHUSAX MPU KPYMHOOJIOYHOM U KPYMHOTAHEIEHOM
CTPOUTEIBCTBE.
32. Kak ocymiecTBisieTcsi IpoKiaaKka IpOBOJOB IO CTAHUHAM MalllHH.
DIEKTPONPOBOJIKH B MOKAPO- U B3PHIBOOTIACHBIX TOMEIICHUSX.




33. Kak ocymiecTBiseTcss MOHTaX IIMHOIPOBOJOB CHJIOBBIX, OCBETUTEIbHBIX. MOHTaX
TPOJUIEHHBIX JIMHUA.

34. Kak ocymecTBisieTcs MOHTaX BBOJA 3JIEKTPUUECKUX JMHMM B 31aHus. [IpoBoaka Ha
yepaaxax.

35. Kak ocymiecTBisieTcs IpoBEpKa HOBBIX MPOBOJOK. TexHUKa 0e30MacHOCTH MPU MOHTaXKE
IIPOBOJIOK.

36. Kak xmaccupuIUpYIOTCS TOMEIIEHUS 10 YCIOBHUSAM OKPYKAIOLIEH Cpelbl, MO CTETICHU
OMACHOCTH MOPAKEHUS JIEKTPUUECKUM TOKOM?

37. Kak ocyiiecTisieTcs: IOAroToBKa Tpacc MpoBOI0B?

38. Kak BbIOMpaeTcs auaMerp Tpyo TpyOHBIX 3JIEKTPOIPOBOIOK?

39. Kakue meponpustus crnocoOCTBYIOT HHAYCTpHAIN3AllMM MOHTAaXXHBIX pab0OT BHYTPEHHUX
AIEKTPOMPOBOIAOK?

40. Kak BBIMOJHSIOTCS COEAMHEHMsI TPYyO MexIy coboil, ¢ kopmycamu KopoOok? Kak
MIPOU3BOIUTCS 3aTSHKKA IPOBOJIOB B TPYOBI?

41. Kax oOecrieunBaeTcsi HENPEPHIBHOCTh JJIEKTPUUECKON LIEMU 3a3eMJICHHS] TpPYOHBIX
MPOBOJIOK, MMPOBOJIOK B JIOTKAX, KOpoOax u ap.?

42. KakoBbl 0COOEHHOCTH JIEKTPOTIPOBOIOK BO B3PHIBOOIIACHBIX 30HAX?

43. Kak ocymecTBIsieTcsl KpeIIEHHE MaruCTPAJIBHBIX U PACTIPEAEIIUTENbHBIX IIMHOIPOBOJAOB?
44. Kakue MapKH IPOBOJIOB PEKOMEHAYETCS MPUMEHSATH MPH IPOKJIAJIKE [T0 CTAHMHAM MAILUH?
45. OcHOBHBIE CITOCOOBI KabenbHOM KaHaM3auu. O0JacTh TPUMEHEHHUS.

46. [1poknanka xabeseil Ha KOHCTPYKIUSX.

47. llpoknaaka kabenei B TpaHIIesX, KaHalax, 0J0Kax, TYHHENSIX, ICTaKaIax.

48. bectpanmeiinas mpokianka kabemedd. Ilpoxmamka kabGenmelt mpu  OTpUIIATEIBHBIX
TeMrneparypax. Pa3HOCTh ypoBHEH U paguychl U3rnda Kadeei.

49. OcoOeHHOCTH TPOKIAJIKK Kalenel B amoMHHUEBON 00o010uke. OOO3HAUEHUS MECT
MPOKJIAJIKK, MAPKUPOBKHU MPOJIOKEHHBIX KaOeseu.

50. CnocoObl coeTMHEHHUST U OKOHIIeBaHUs KaOeneil. KoHcTpykiuu u 0051acTh MPUMEHEHUS
MYQT.

51. MoHTaX COeIMHUTENbHBIX, CTOIOPHBIX, OTBETBUTEIBHBIX MYPT. MOHTaX KOHILIEBBIX MY(DT
U 33JICJIOK.

52. IlpuemMoYHbIe UCTIBITAHHS KaOeeH.

53. Kakue noarotToBUTenbHbIe pabOThI IOJKHBI ObITh BHIMIOJHEHBI TP MPOKIaiKe Kabemneil B
TpaHIesx?

54. Tlouemy kabenu B TpaHIIESX MTPOKIIAABIBAIOT 3MEHKOM?

55. Ha3zoBuTe OCHOBHBIE MOJIOKEHUS W3 TEXHUYECKHX YCIOBMM AJsl MPOKIAIKU Kabems B
KaHaJje, TpaHiuee, 6J0ke?

56. HazoBure mapku kabeneii, clocoObl UX MPOKIAIKUA B COOTBETCTBUM ¢ TpeOoBanusimu [1YD
BO B3PBIBOOTIACHBIX MTOMENICHUAX Ki1accoB B-1, B-1a, B-16.

57. CpaBaute kabemu wmapok AAb, ACBI, AAIlls, BPI, AIIOBBI' mo »snemeHTam
KOHCTPYKIUH, IO 00JacTu MpUMeHeHus?

58. KakoB pomyctumsblii pamuyc usruba kabenmeit mapku AAIB(3*95), AHPI'(3*50),
AAB(3*70) u nomyctumasi pa3HOCTb YpOBHEH?

59. Kak 0603HauaroTcst MecTa MpOKIIaAKH Kabeneil 1 Kak MapKUpyroTcs Kabeau?

60. PacckaxuTe TEXHOJIOTHIO BBIMOJIHEHHSI STIOKCUAHBIX M YYT'YHHBIX COCTUHUTEIbHBIX MY(QT.
61. Kak ocymecTBisercs mpokiajka kaless yepe3 Mpoe3Kyto 4acTh U KaK BBIIIOJHIETCS BBOJ
Kabeneil U3 TpaHilen B oMelleHue?

62. HazoBuTe OOMyCTHMBIE pacCTOSIHUS B CBETY KaOENbHBIX JUHUA OT pa3IUYHBIX
KOMMYHHMKAIUH, 34aHUH, KyCTADHUKOB U T.1.

63. Kak ocymiecTBiseTcss MOHTaX KOHIIEBBIX MY(DT M CyXHX 33/1€710K?

64. Kakum 06pa3oM ocymiecTBiseTcs 3aluTa kabeaei oT Koppo3un?



65. Kakue mepwl 0€30macHOCTH HEOOXOIUMO COONMIOAATh HPU MOHTaXE W HCIBITAaHHIX
KaOCJbHBIX JTMHUI?

66. O6sacTh MpUMEHEHHs BO3AYIIHBIX JTUHUHI 1 00IIKe TpeOOBaHHS K HUM.

67. Jlomyctumble MpuOIMKEHHsS] MPOBOJOB BO3AYIIHON JIMHUM K HNOBEPXHOCTU 3€MIIH, IO
pa3IUYHBIX 0OBEKTOB.

68. B kakux ciaydasix 1eecooopa3Ho MpUMEHEHUE BO3IYIIIHBIX JTUHUHN JIJIS JIEKTPOCHAOKEHUS
MpeaPUATHS?

69. Kakue Mapku poBOJIOB IPUMEHSIOTCA U1 BO3YIIHBIX JIMHUN?

70. 13 xakux 3J€MEHTOB COCTOUT BO3AYIIHAS JIUHUS?

71. Kak ocyiiecTBisieTcs: KperjieHUe MpOBOIOB K U30JIATOpaM?

72. Kak mpoBepsieTcsi cTpena mpoBeca U rabapuT BO3IYIIHOW JMHUM [IPH MOHTaxke?

73. Kakue crnocoObl COEIUHEHHS MPOBOJOB NPHUMEHSIOTCSI HA BO3JIYIIHBIX JIMHUSAX
HanpspkeHueM a0 110 kB?

74. KakoB nopsI0K MPOBEIECHUS ONEepaIiil 10 MOHTAXy BO3YIITHBIX JTUHUN?

75. Kakre MexaHU3Mbl U MalllMHbI IPUMEHSIOT IPU MOHTAXE BO3AYIIHBIX JTUHUIN?

76. Kak nmpou3BOASAT MOHT@X 3a3€MJIEHMSI Pa3psIHUKOB, HYJIEBOTO IMPOBOJA BO3AYLIHBIX
JIUHUAI?

77. Kakue mepsl 0€3011acHOCTH HEOOXO0IUMO COOITIOIATh TP MOHTAXKE BO3AYIITHBIX JIMHHI?
78. Obuue TpeboBaHUs K YCTPOMCTBY MOJCTAHIIMNA MPOMBIIIIJICHHBIX MPEANPUATHI.

79. IlocnenoBaTeNbHOCTH pabOT IO MOHTAXKY JIEKTPOOOOPYAOBAHUS MOICTAHIIHI.

80. MoHTax 3a3eMIIIOIINUX YCTPOMCTB.

81. MOHTaX KOMIUIEKTHBIX PACTIPEACIUTENBHBIX YCTPOMCTB.

82. MoHTax BBIKJIIOUYATENICH, Pa3beIUHUTEICH, KOPOTKO3aMbIKAaTEIEeH M MPUBOJOB K HUM,
U3MEPUTENbHBIX  TpaHC(POpPMATOpOB,  IMIMH,  H30JATOPOB.  MOHTa)X  CTaTHYECKUX
KOH/IEHCAaTOPOB.

83. MoHTaxX KOMIUIEKTHBIX TpaHcpopMaTopHbIx moactanimii KTTI.

84. MoHTax CHUJIOBBIX TPAaHC(POPMATOPOB.

85. Iloaroroska KTII k cpave B sKkCIuTyaTaluio.

86. Tpancdopmaroproe macio. VcripITaHus 1 3aJIMBKa.

87. Cnava TpancopMaToOpoB B IKCILTYaTaIUIO.

88. Ilepeuncnure obopynoBanue, ycranosieHnoe B KTTI.

89. Ilepeunciaute Ha3HAUYEHUE PA3PsIHUKOB, TPAHCHOPMATOPOB TOKA, (GOTOpEIIE, pE3UCTOPOB,
aBTOMATOB.

90. Kak BbmosHuTh MOHTax KTII?

91. Kakue snements! KTII nmogiexar 3a3eMiIeHHIO?

92. CtpouTenbHO-MOHTaXHBIE pabOTHI TPAHC(HOPMATOPHOU IMOICTAHIUH.

93. PeBusus ob6opynosanus KTIL

94. Kak ocyiecTBisercsi yCTaHOBKA OIOP IPU MOHTa)Ke BO3YLIHBIX TUHUN?

95. Kakue nmoroToBUTeNIbHbIE PA0OTHI NPEALIECTBYIOT MOHTAXKY 3JIEKTPOABUraTee?

96. TlocnenoBaTeIbHOCTh PEBU3UH 3JIEKTPOIBUTATEIIEH.

97. IlocnenoBaTeNbHOCTh MOHTAKA JBUTATEIIEH U IEHTPOBKH BaJIOB.

98. Kak wW3MEHUTb HaIpaBJICHWE BpaAUICHUS ACUHXPOHHOIO JIBUraTelli M BBIIOJHUTH
3aHyseHue?

99. Kak onpo6oBaTh ABUraTellb BXOJIOCTYIO U MOJI HArPY3KOM?

100. MonTax oTBeTBieHui oT BJIL.

101. MoHTax BBOJIOB B 3[IaHUSI.

102. ITepeuncnure ciocoObl BHIOTHEHUS TPOCOBBIX 3IEKTPOIIPOBOIOK.

103. TexHOJOTHsI MOHTaXXa HIIEKTPOIPOBOJIOK B TPyOax.

104. Craauu npou3BOJACTBA IIEKTPOMOHTAXKHBIX padoT.



3aoanue 2

Bo BTOpO#i YacTH KOHTPOJILHOM pabOTHI MPEANIOUYTUTENBHO pELIaTh peaabHbIC 3a/1a4H,
CTOSIILIME TIEpEe]] CTyIEHTaMH Ha POU3BOJICTBE.

Hanpumep, ctyneHtsl, padoTaromue B OTAENE INIABHOTO SHEPreTHKA NpPEeInpUsITUM,
MOTYT CHATh CYTOYHBII I'paduK Harpy3K, MPUBECTH €r0 K JBYXCTYINEHYAaTOMY M OICHHUTH
MEPerpy304HyI0 cnocoOHOCTh TpaHchopmaTtopoB. [Ipu 3ToM crieayer ykazaTh HAHMEHOBAHHE
U XapaKTEePUCTUKY NPEANpUsATUs (11exa), Kak HOTpeOUTENs AIEKTPOIHEPTUU, KOHKPETHYIO 1aTy
CHATHA TpaduKa HArPYy3KH, aJpec MPEeapUsTHUsI.

CrynenTsl, paboTarolue B JIEKTPOMOHTAXHBIX OpPraHMU3alMsIX, MOTYT pa3padoTaTh
OTJIeIbHBIE 3JIEMEHTHI NMPOEKTAa MPOU3BOJCTBA AJIEKTPOMOHTAXHBIX pabOT Ha KOHKPETHOM
00BeEKTE.

Hanmamuuku Moryr mnpHMBECTH pEIIEHUs OTHEJIbHBIX MpOoOJIeM, CBS3aHHBIX C
MIPOBEJIEHUEM MCIIBITAHUM 3JIEKTPOOOOPYIOBaHUS UM C Pa3pabOTKONH HOBBIX METOJIOB WIIU
CPEACTB HCIBITAaHUI.

BriOpannbie 1uis penienus 3a1aud HeoOX0JMMO COTIacoBaTh C MPENoiaBaTesieM nepes
UX BbIMOJHEHHEM. [Ipy OTCYTCTBUM BO3MOKHOCTH PELINUTh KOHKPETHBIE 33/1a4l HE0OX0IUMO
B KaueCTBE KOHTPOJIbHON pabOThI BHIMIOJIHATE PELICHHE HIDKE MPUBEACHHBIX 3a1a4. Ho Takxke
pu o(hopMIIEHUH 33/1aHNs HEOOXOAUMO yKa3aTh CBOE MECTO pPabOTHI.

BapuanT 3aganus onpenensercs no nocieaHei nudpe mudpa cryaeHTa.

3agaua 1

OpnoTtpancopmaTtopHasi MOACTAHIUS pabOTAET MO CYTOYHOMY JBYXCTYNEHYATOMY
rpaduky Harpy3ku ¢ mapamerpamu Ki, Kz, h. 3nauenus mapamerpoB Tpanchopmaropa u
rpaduka Harpy3kd npuBeneHbl B TaOn. 1. DHeprocucrema TpedyeT CHU3UTH JJIUTEIBHOCTh
Neperpy3ku, He OrpaHNuKBast ee abCOTIOTHOE 3HAaYECHHUE.

Onpenenuth: HACKOJIbKO MOKHO CHU3UTH JUIUTEIBHOCTh CHCTEMATHUECKON Meperpy3Ku
Tpanchopmaropa h 3a cuet noswimenus Ko 10 npenensHo nonmyctuMoro 3HadeHUus Kmax. [Ipu
3TOM 00111ee KOJIMYECTBO AIEKTPOIHEPTUH 3a eproa h He JOHKHO U3MEHSThCS.

3agauya 2

Omua u3 nByX TpanchopmaropoB, paborarommx ¢ koddduimentamu 3arpy3ku Ki
aBapHIHO OTKIIIOYMJIICS Ha BpeMs h, BTOpoil TpanchopmaTop mpuHsUT Ha ce0sl BCIO HArpys3Ky.
Hcxoanble qaHHbIe TpUBEACHBI B Ta0. 1.

TpeGyercs:

1) paccunTats TemrepaTypy HauboJiee HarpeToil TOYKH OOMOTKH TpaHChOpMaTopa u
CPaBHHTH €€ C MAaKCUMAJIBHO JIOITYCTUMOM;

2) paccuMTaThb OTHOCHTENBHBIH M3HOC W30JSIUUHM TpaHcopmaropa 3a TEpHOX
neperpysKu;

3) onmcaTh MOJHBIH UK MPOPHIAKTHYECKUX UCTIBITAHUN TpaHC(HOPMATOPa;

4) nmpuBeCTH MepedeHb padoT, BHIOIHIEMbIX IPU OCMOTpPE TPaHCHOPMATOPOB.



Tabauua 1

Hcxoanble JaHHBIE K KOHTPOJIbHOMY 3a/ITaHUI0

BapuanTsl Homep
HauMmenoBanne nanHBIX
0 1 2 3 4 5 6 7 8 9 3a/1a4u
Jlannbie Tpancdopmartopa: Oo6mue
Tun ™ | TM | TM | T™M T TIM | TAIM | TM | TM | T™M Nel
Momnocts S, MBA 1000 | 1600 | 2500 | 6300 | 10000 | 20000 | 32000 | 250 | 400 | 630 Ne2
Hanpsoxenne Uy, kKB 10 10 10 35 35 112 115 10 10 10
[MoTepn MmomHOCTH APy, KBT 12,2 | 18 25 | 335 65 153 175 3,7 55 7,6
APxx, XBT 245 | 3,3 4.6 6,7 14,5 62 42 08 | 1,1 1,6
JlaHHBIE HArpy3KU:
Ki, o.e. 0,7 0,8 0,9 0,6 0,5 0,6 0,7 0,8 | 0,9 0,7
K>, o.e. 1,3 1,3 1,2 1,4 15 15 1,4 13 | 1,2 1,4 Nel
h, u 8,0 6,0 4,0 4,0 8,0 6,0 6,0 12,0 | 8,0 4,0
[IpenBaputenbHas Harpyska Ki, o.e. 0,7 0,8 0,6 0,7 0,6 0,8 0,7 0,6 0,5 0,7
JITUTEeTsHOCTh aBapHITHOM reperpysku h, u 8,0 8,0 80 | 120 | 12,0 12,0 6,0 6,0 6,0 | 10,0 No2




MeToauueckue YKa3aHui K PCIICHUI0 3a1a1

Ilepen pemenneM 3aaad CieAyeT BHUMATEIbHO HM3YYUTh YCIOBHBIE O0O3HAYECHUS U
€IMHUIIBI U3MEPEHUS BEITNYMH, Pa300paTh MPUMEPH U 03HAKOMHTCS C TaOIUIIaAMHU.

JlaHHBIE 1O TeMIepaType OXJIaXKAAIOUIEr0 BO3JayXa CileayeT NMPUHUMaTh Mo Talbm. 2 B
3aBUCHUMOCTH OT MECTa JKUTEJIbCTBA CTyAEHTAa. JIsl CTyJ€HTOB, MPOXKHUBAIOIIMX 3a IpEaesIaMu
KPYIHBIX HACEJIEHHBIX IIyHKTOB, TEMIIEpaTypy HIpUHMMATh Kak B OJIDKalllleM KpyIHOM
HAaCEJIEHHOM ITyHKTE.

3HaueHWe U MPOJOJDKUTEIBHOCTh  JOMYCTUMBIX  HAarpy3ok M HEPErpy3ok
TpaHchOpMaTOPOB, a TaK)KE PACUCTHBIM M3HOC BHTKOBOW H3OJIAIMU OOMOTOK IPH aBapUHHBIX
neperpy3kax JOMyCKaeTCcsl OMpPeNeNsaTh Ui MPSIMOYrOJbHBIX ABYXCTYIEHYATHIX TIpadukoB
Harpy3ku. llopsgok mnpeoOpa3oBaHMs HEPaBHOMEPHOIO CYTOYHOTO TIpaduka Harpy3kud B
JBYXCTYIEeHYaTbli rpaduk npuseaeH B [1].

Ha puc. 1 nokasan npumep JABYXCTYIIEHYATOTO Tpaduka Harpys3ku, rjae K; = S;/Syom —
HayajbHas HArpy3Ka, MPeANIeCTBYIomas neperpyske, a K, = S, /S, — IEpErpyska, ciaeayromas
3a HavabHO# Harpy3koi Ki; h — mpoaomkuTeIbHOCTh Ieperpy3KH, 4.

[leperpy3ka  TpaHc@OpMaTOpOB  CONPOBOXKIAETCS  MPEBBILICHUEM  JOMYCTUMBIX
TeMIeparyp /Ui 0OMOTOK U Macia, 4YTO MPUBOJUT K MOBBIIIEHHOMY U3HOCY BUTKOBOM M30JIALIUN
Y COKpPAIIEHUIO CPOKa CITY>KObI TpaHchopmaropa.

K, o.e. S, MBA
KH—————— — — —|S2
K1+ - — 1 — — — —| SHOM
Ky S1
& h >

Puc.1. [IByxcTyneH4yaTbIn rpadomk Harpysku

MaxkcuManbHO JOMyCTUMOE 3HaYeHHE TeMIepaTyphl HanboJiee HarpeToi TOUKH OOMOTKH:

0,urmax = 140°C a1 cucTeMaTH4ecKMX Harpy3okK;

0, 5rmax = 160°C 11 aBapHitHBIX TIEPETPY30K.

MaxkcuManbHO JOMYCTUMBIE TEMIIepaTyphbl Maca:

Oymax = 95°C 1 cucTeMaTHYECKUX HArpy30K;

Oymax = 115°C my1st aBapuiHBIX TIEperpy3oK.

MaxkcumanbHas BeIMYHHA NTEPErPy3KH:

Komax = 1,5 Ans cuctemMatnueckux Harpy3oK;

Komax = 2,0 1 aBapuilHBIX EPErpy30K.

bazoBas ycinoBHO mocTosiHHas TemrepaTypa HauOoliee HarpeTod TOYKH OOMOTKH, MpHU
KOTOpPO#l CKOPOCTh PacueTHOrO0 HM3HOCA BUTKOBOW H30JIAIMU COOTBETCTBYET CPOKY CIY>KOBI
TpaHcopmaTopa, YCIOBHO MPUHATOMY 32 €TUHUILY

j— O,

eHHTﬁ =98°C

3HayeHue TeMIepaTypbl OXJaxJaromend cpelbl Ooxn IJI1 HEKOTOPBIX TOpOJOB Ypaia
MIpUBEACHHI B Ta0M. 2.



Tabauua 2

3HaueHus TOJI0BOH M Ce30HHBIX IKBHBAJIEHTHBIX TEMIIEPATYP OXJTAKAAIIET0 BO3yxa 1o

HACECJCHHBIM ITYHKTaM YPaJIbCKOFO peruoHa

HaceneHHbli MyHKT o, 7C
Tl'onoBas 3uMHSAS JletHss
ExaTtepunOypr 7.8 -14.9 17.6
Openbypr 12 -13.4 20.7
Cepos 7 -16 16.4
KpacrHoypansck 7,5 -13.9 21.2

[loBeilIeHNE (CHIKEHUE) TeMIIEpaTypbl 0OMOTOK Macja U TpaHchopMaTopa MPOUCXOAUT
I10 DKCIIOHEHIINAJIbHOMY 3aKOHY.

TermioBass moOcTOsIHHAasE BpeMeHU TpaHchopMmaTopoB HampsbkeHneM g0 110 kB
BKJIFOUHUTENIBHO NIPU BUJAX oxnaxaeHus M, /1, 4

t=25mpuSs,,, < 63MBA,U,, < 10kB
Suom < 40MBA, U,, = 35kB;

2,5 < S,om < 25MBA, U, = 110kB;

t=20mpuSs,,, > 25MBA,U,, = 110kB

mpoBepka TpaHcopMaTopa Ha HArpy304HYI CIIOCOOHOCTh CBOJWTCS K pacyery
TEeMIIepaTypbl HanboJiee HarpeTO TOYKU OOMOTKHU Ouur U TEMIeEpaTyphbl Macia Oy U CpaBHEHUS
MOJIyYE€HHBIX PaCYETHBIX 3HAUEHUH C TOMYCTUMBIMU TEMIIEpATypaMHu.

B ycranoBuBIIeMcst TeruioBoM pexume (mpu Harpyske Ki man K»)

eHHTK = eOX.II + UMK + UHHTMK (1)

/1€ Unk — MIPEBBILICHUE TEMIIEPATYpPhl Maciia B BEPXHUX CJIOSAX HAJl TEMIIEpaTypoi oxJiaxaaroei
cpensl, °C;
Vusrvx — IPEBBIIIEHUE TeMIEpaTypbl HauOoJiee HAarpeToi TOUYKM OOMOTKM Haj TemIiepaTypoiu
Maciia B BEpXHUX ciosx, °C.

t=3,0 HpI/I{

1+dK2\ %
Unk = Umnom - ( 1+d ) (2)
TI€ VUwwow — HPEBBIIICHUE TEMIIEPATYPhl Macjla B BEPXHHMX CJOSIX HaJ TeMIlepaTypou
OXJIQXKIAFOIICH CPeIbl, Vyuow = 60°C 1151 TpaHCHOpMATOPOB ¢ BUAAMU OXJaxaeHUS M, JI B Vymom
=40°C — mys tpancopmaropos L1, L1;
d=AP\s/APxx — OTHOIIIEHHE TOTEPH KOPOTKOTO 3aMbIKAHHS K ITOTEPSIM XOJIOCTOI0 XO/a.

UHHTMK = (UHHTHOM - -l')MHOM)I(Y = -l')HHTMHOMI{Y (3)
/1€ Vssrnow — MPEBBIIICHUE TEMIIEPATYphl Hanboiee HarpeToi TOUKH 0OMOTKH HaJ TEMIIepaTypoi
oxJiaxknaromieu cpensl, °C;
Vusrvson — TPEBBIIIICHHE TEMIIEpaTypbl HanOoliee HarpeToil TOUKM OOMOTKH HaJ TeMIepaTypou
Macia B BEpXHHUX cosX, °C;

Unnrmaom = ex-u-rr ~ Umnom — eoxn (4)
Koadpduuumentst X, Y 3aBUCAT OT BUJa OXJIAXKAECHUSA TPaHCPOPMATOPOB
X=0,9, Y=1,6 nns tpancpopmartopoB M, JI;
X=1,0, Y=1,8 ans tpanchopmaropos LI, LT;
Temmneparypa Haubosiee Harperoil TOUKM OOMOTKHM B MEPEXOIHOM TEIUIOBOM PEXUME
HarpeBa MpH MPOJOJDKUTEIBHOCTH Harpy3ku (meperpysku) 4t > h > 0,54 onpenenstoT Mo
bopmymnam:

eHHTh = 60)(11 + Umh + UynTMk2 (5)



-h

Uuh = Vumk + (UMKZ - UMKl) ' (1 - eT) (6)

Ungntvk2 — UHHTMHOMKZY (7)

IIpu cucremaTndeckux Harpys3kax JOIYCTUMYIO Ieperpy3ky Kz MoxHO onpenenars 1o
TabJ1. 3 mpu cOOTBETCTBYIOMUX 3HaYCHUAX K1, N, Ooxs.

[Mpumep 1. Onpenenuth, OOMycTHMA JIM CHCTEMATHYECKash Harpy3ka TpaHchopMaropa
TM-2500 U,:=10 kB npu K1=0,8, K>=1,3, h=6 u qis r. MypmaHcka.

Pemenwue. [1o Tabn. 2 onpenemnsieM Ooxx:

st r. Mypmancka 0ox=3,4°C.
Tabmuma 3

MakcuMaJbLHOAOMYCTUMBIE CXeMATHYECKHE HATPY3KH TPaHCHOPMATOPOB ¢ BUIAMH
oxyaxaenuss M u J{
Ooxz =0 °C Ooxa = 10 °C
h, a K> npu 3Hauennsax K1 =0,5-0,9 K2 nmpu 3nauennsx K1 =0,5-0,9
0,5 0,6 0,7 0,8 0,9 0,5 0,6 0,7 0,8 0,9
1,0 2,00 | 200 | 200 | 1,99 | 191 | 2,00 | 200 | 1,94 | 1,86 | 1,76
2,0 1,80 | 1,77 | 1,74 | 169 | 164 | 1,70 | 1,67 | 1,63 | 1,58 | 1,51
4,0 151|150 | 1,48 | 145 | 1,48 | 1,43 | 141 | 1,39 | 1,36 | 1,32
6,0 1,39 | 138 | 1,37 | 1,36 | 1,34 | 1,31 | 1,30 | 1,29 | 1,27 | 1,24
8,0 133 132|131 | 130 | 1,29 | 1,25 | 1,24 | 1,23 | 1,22 | 1,20
120 | 1,26 | 1,26 | 1,25 | 1,25 | 1,24 | 1,18 | 1,18 | 1,17 | 1,16 | 1,15
240 | 1,16 | 1,16 | 1,16 | 1,16 | 1,16 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08
ITo ta6u. 3 nmpu K1=0,8 n h=6 4 onpenensiem 3nauenne Kz K2=1,36 npu 00,=0°C u K2=1,27

pH Box=10°C. TIpumenseM TuHENHHYIO HHTepHoJIuio A onpeaeneHus Ko mpu 0ox,=3,4°C.

Kz.0) = Ka.10
Kz =Ko = 10 w2 Boxn = 1,33

1,3<1,33 cnenoBaTenbHO, Takas Harpy3ka TpaHcdopmaTopa AomycTumMa B MypMaHCKe.

[Tpumep 2. Onpeaenutb, JOMyCTUMA JIM aBapuifHas Harpy3ka Tpancgopmaropa TM-1600,
Us=10 kB npu K1=0,7 K2=1,4 h=8 4 s r. Cankr-IlerepOypra B JIeTHUI IEPHOI.

Pemenue. [lo Tumy tpancopmaTopa ornpeneisiem:

BHJI CHUCTEMBI OXJIAXKIEHUS — M, moctosHHas TpaHchopmaTopa 1=2,5 9, Vmuon=600°C,
AP=18 kBT, APx=3,3 kBT, 0=AP.s/APx=18/3,3=5,45, X=0,9, Y=1,6.

[To tabn. 2 nns Cankr-IlerepOypra 0ox,=16,4°C, o dopmyne 3:

Vynrmuon = 90 — 60 — 16,4 = 21,6°C
[To dopmynam (4 — 7) onpenenseM TeMIepaTypy Hanbosiee HarpeToil TOYKU OOMOTKH.
[IpeBrilieHue TeMIepaTyphbl Maciia HaJl TEMIIEPATypOi OXJIaXkAal0IIEro BO3yxa:

1+d K2\ 1+d K2\ [1+d K2\ -h
o =V (55 -) * o (Trra) (e |10-¢)

_(1+4545-0,7%\%

B 1+5,45

+eo 1+4545-142\"° " 1+545-0,72\"° (1 %)
1+ 545 1+5,45 e
=60-0,569% + (60-1,81%° — 60 - 0,569%9) - 0,959 = 99,6°C

HpeBLII_HeHI/IC TEMIICPATYPhI HanbOoJee HaneTOﬁ TOYKH OOMOTKH HagQ TeMHepaTypoﬁ
Macja:

Uyurmk = UHHTMHOMKZY =21,6- 1:4’1'6 = 39,9°C



Temmneparypa Hanbojee HarpeToi TOUku OOMOTKH:

Ouurh = Boxn + Vuh + Vuprmiz = 21,6 + 99,6 + 36,9 = 158,1°C

JlomyctTiMoe 3HaueHue npH aBapusix Ouwmax=160°C. 158,1<160, crenoBarenbHo, Takas
neperpyska J10ImycTuma.

OTHOCHUTEIBHBIN paCUETHBI M3HOC BUTKOBOW M3OJSIIMH OOMOTOK MOXHO OIpPEIEIISTh C
MOMOIIBIO JaHHBIX Tabn. 4 u 5. [nsa cyrounoro rpaduka Harpy3ku F ompenensercs kak
OTHOIIIEHHE W3HOCA W3OJIUH MPH TEeMIlepaType HambOoyiee HArpeTod TOYKH OOMOTKH Ouur 32
CYTKH TIpu (haKTHUECKOM rpaduke Harpy3ku K HOPMAJIBHOMY HM3HOCY 3a CyTKH IpH 0a30BOM

TeMneparype Ouur.
[Ipumep 3. Omnpenenuth OTHOCUTENBHBIM M3HOC BUTKOBOW H30JSAIMU TpaHchopmaropa

IIpY aBapUHHON Meperpy3Ke 1o AaHHBIM Npumepa 2.
ITo ta6n. 4 mpu K1=0,7 K2=1,4 h=8 4 onpenensiem F20=37,37 «HOpMaIbHBIX CYTOK».
Haxoaum f ipu 0ox=16,4°C myTemM HHTEPIOIMPOBaHKS JaHHBIX U3 Taou. 5. f20=1, f10=0,32
f=1-((1-0,32)/10)(20-16,4)=0,755
F=37.37*0.755=28 «HOpMaJbHBIX CYTOK).

Tabmura 4

OTHocUTeIbHBIH H3HOC BUTKOBOM H30/111MH 00MOTOK F TpancdopmaTopoB ¢ BuIamMu
oxyaxkaenusi M, /I mpu 0,x,= 20 °C

FopuK1=05-1,0
h, a K>
0,5 0,6 0,7 0,8 0,9 1,0
1,3 2,65 3,09 3,72 4,66 6,19 9,98
5 1,4 14,06 12,73 15,06 18,41 23,40 31,42
15 50,87 58,06 67,94 81,66 101,23 130,37
1,6 257,01 291,56 338,35 402,15 490,60 616,69
1,3 6,60 7,29 8,23 9,57 11,56 14,90
8 1,4 30,59 33,50 37,37 42,60 49,92 60,75
1,5 156,87 170,67 188,75 212,56 244 47 288,69
1,6 886,32 959,63 1054,51 | 1177,25 | 1337,56 | 1551,16
1,3 18,93 19,92 21,22 22,97 25,43 29,21
12 1,4 96,82 101,29 107,04 114,48 124,34 138,05
1,5 584,05 570,96 599,94 636,53 683,28 744,56
1,6 3423,95 | 3555,60 | 3720,05 | 3924,32 | 4179,09 | 4501,39
Ta0muia 5

3HavyeHusi ko3(puuuenra f 1151 onpeesieHUsi CyTOYHOT0 H3HOCA U3OJIAIUU PH
PA3IMYHBIX 0oxx

eoxn, OC

30

10

0

-10

-20

f, o.e.

3,20

1,00

0,32

0,10

0,03

0,01

IIpyMepHbIe KPUTEPUH OLICHKH KOHTPOJIbHOM pPadoThl

«3auér» - CTYACHT 3HACT U XOPOIIO OPUCHTHUPYCTCA B MATCPpHUAJIC NICPBOTIO 3aAaHU,
OTBCYACT HA MMOCTABJICHHBIC BOIIPOCHI B OOJIBIIIMHCTBE CJIydacB 0e3 CCPLC3HBIX OI_HI/IGOK; YMECT
NPUMCHATH NIOJTYYCHHBIC 3HAHUA U YMCHHUS IIPU PCIICHUN OOJIBIIIMHCTBA 3aZla4, BTOpPOC 3alaHUuC
BBIIIOJIHACT ITPABUJIBHO, 0e3 CCPBLC3HBIX OIIIHOOK.

«He3auéry - CTYOCHT UMEECT OTACIIBHBIC IPEACTABIICHUA O MaTepualie IEPBOro 3aJaHus,
HC MOJKCT IIOJIHO U MPAaBUJIIBHO OTBCTHUTH HAa NMOCTABJICHHBIC BOIIPOCHI, IIPpU OTBCTAX HOIIYCKACT




Cepbe3HbIC OMIMOKM; 3314l PEIICHbI HEMPABUIHHO WU C MHOTOYUCIICHHBIMH H/WIIA TPYOBIMU
OLIMOKaMH.



