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IHosicHuUTEIBLHAA 3AIIMCKA

Metoauueckie yKa3aHHs M KOHTPOJIbHBIC 3aJaHusl A OOydyaromuxcs 3a04HOW (popMBI
oOyuyenus 1o crenuansHocTd 21.02.01 PaspabGoTka u sKcrutyatanust HE(TSHBIX M Ta30BBIX
MECTOPOXKJICHHI pa3paboTaHbl Ha OCHOBaHMHM pabouelr mporpammel IIM 02, Dkemiryaranus
HedTerazonpoMsbIcJI0BOro 000py10BaHuS.

B pesynbrate ocBoenusi IIM 02 DOxcrutyaramusi HedTera3onpombICIOBOrO 000pYyI0BaHUS
oOyJaroIuicss JOJDKEH OBJIaJeTh OOIWMMH MW NpogecCHOHAIBHBIMH  KOMIIETCHLIHMSAMH,
BKJIIOYAIOIIMMU B ce0s1 CHOCOOHOCTH:!

OK 1. [loHumars CynHoCTh M COUUABHYIO 3HAUUMOCTh CBOEH OyayIiel npodeccuu, mposiBIIsATh
K HEH yCTOMYMBBIA UHTEPEC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIEATEILHOCTh, BEIOMPATH TUIIOBBIE METO/BI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCUOHATIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh U Ka4ECTBO

OK 3. IIpuHuMaTh pemieHusl B CTAaHJAPTHBIX M HECTAHJAPTHBIX CUTYAIMsIX M HECTH 3a HUX
OTBETCTBEHHOCTb

OK 4. OcymiecTBiIATh MOUCK U UCTIOIB30BaHNE HHPOPMALIUHU, HEOOX0 MO U1 3¢ pekTHBHOTO
BBINOJIHEHUS NTPO(ECCUOHANIBHBIX 3a/1a4, IPOPECCHOHATBHOTO U JTMYHOCTHOI'O PAa3BUTHUS

OK 5. Hcnonp30Bath HH(POPMALIMOHHO-KOMMYHHKALIMOHHBIE TEXHOJIOTUH B TPO(GECCHOHATTLHON
JeSTeNbHOCTH

OK 6. Paborare B KOJUIEKTMBE W B KOMaHjae, d(P(PEKTUBHO OOIIAThCA C KOJUICTaMH,
PYKOBOJICTBOM, ITOTPEOUTEIAMU

OK 7. bpatp Ha ce0s1 OTBETCTBEHHOCTh 3a padOTy UJI€HOB KOMaH/ bl (IIOJJUYMHEHHBIX), 32
pe3yJbTaT BBITOJIHEHHS 3aJaHUH

OK 8. CamocrosiTeIbHO OMpeAeIATh 33aaul MPOPECCHOHATBLHOTO U JIMYHOCTHOTO Pa3BHUTHS,
3aHUMAaTbCs caMO0Opa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIILIEHHE KBATHU(PUKALIUN

OK 9. OpueHTHpOBaTHCS B YCIOBHSIX 4aCTOW CMEHBI TEXHOJIOTHH B MPO(ECCHOHATBLHON
NesITebHOCTH.

[1K 2.1. BBIMOTHATH OCHOBHBIC TEXHOJIOTMYECKUE PACUETHI 110 BEIOOPY HA3eMHOTO U
CKBa)XMHHOT'0 000pYy/10BaHMUS.

[1K 2.2. [Ipou3BOANUTE TEXHUYECKOE OOCTY)KHBaHUE He(DTEra3ompoMBICIIOBOTO 000PYTOBaHHUS.

[1K 2.3. OcymuiecTBiasTh KOHTPOJb 32 Pa0OTONW HA3eMHOI'0 U CKBAXMHHOTO O0OPYAOBaHMS Ha
CTaJIMU IKCIUTyaTallUH.

I[IK 2.4. OcymecTBiarh TEKYyUIMH W IUJIAHOBBIM PEMOHT HE(PTEra3onpoMbICIOBOIO
000opyI0BaHUA.

1K 2.5. OdopMIIATE TEXHOJIOTMUYECKYIO U TEXHUUECKYIO TOKYMEHTALMIO MO HKCIUTyaTal[iH
He(Tera3onpoMbICIOBOT0 000y I0BaHUSI.

KosnuecTBo 4acoB Ha 0cBOeHHE NPOrpaMMbl NPo¢ecCHOHATBHOT0 MOYJISA:

Hns ouHoit ¢dopMbl o0O0yueHHSs TI0O TeMe 5 DJIeKTpooOopyaoBaHHe MPOMBICJIOB
npexycMmarpuBaetcs 60 yacoB ayIUTOPHBIX 3aHATHHN, B TOM yuciie 30 9acoB OTBOJMUTCS Ha BBHITIOJTHEHUE
71a00paTOPHO-TIPAKTHUECKUX PadOT, Ha BHIIIOJHEHUE CAMOCTOSTEIbHON paboThl oTBOUTCS 30 4acoB.

Jns  3aouHoit  ¢opmbl 00yueHHS 1O TeMe S DJIeKTPooOopyl0BaHHe MPOMBICIOB
npegycMaTpuBaeTcs 12 4acoB ayAMTOPHBIX 3aHATHI B TOM 4yHuciie 6 4acOB OTBOJUTCS Ha BBINOJIHEHHUE
1a00paTOPHO-TIPAKTUYECKHUX PadbOT

VY4eOHbIM IIaHOM IperycMoTpeHa 1 koHTposbHas padora.

Hrorosast arrectanust mpoBoauTcs B hopme nu(pdepeHunpoBaAHHOIO 3a4eTa.

Jlnist ocBOEHUs 3HAHUN ¥ YMEHHUH 10 TeMe 5 DneKTpooOopyJ0BaHUE NMTPOMBICIOB HEOOXOIUMO
W3Y4YUTh MaTepHa, NpeACTaBIECHHbI B TEMAaTHYECKOM ILIaHE.



TpeOoBaHusi K BLINOJHEHNIO H 0POPMIIEHHIO KOHTPOJIbHOI PadoThI

1. K BBINOJHEHUIO KOHTPOJIBHOM pPabOThl MPHUCTYNATh TOJIBKO TOTAA, KOrjaa TpeOyeMblid
MaTepuai THaTeIbHO U3YYEeH.

2. KontponbHas paborta mpemycmarpuBaer 30 BapuaHTOB. BapwaHT KOHTpPOJIBHOW pabOTHI
JIOJKEH COOTBETCTBOBATh HOMEPY CIHCKA B JKypHAJIe.

3. Kaxxiplii BapaHT KOHTPOJIBHOM paOOThI BKIIIOYAECT TPU 33JaHUS: PEHICHUE JBYX 33134 U
OTBET Ha OJIUH TEOPETUUYECKUI BOIMPOC.

4. KontponpHast paboTra AoDKHA OBITh TPAaBWIBHO oO¢opMIIeHA: Ha OOJIOKKE TeTpaau
ykasbiBaercss MJIK u Tema, o KOTopoii BBHIOJHSAETCS KOHTPOJIbHAs paboTa, CrieluaibHOCTh, BApUAHT,
®UO cryneHTa U penoiaBaTes.

5. B rerpanu He06X0AMMO OCTaBUTH MOJISA, B KOHIIE 1-2 cTpaHUIIbI AJIs PELIEH3UH.

6. KoutponpHas pabota [okHa OBITH HamucaHa TpaMOTHO (0€3 CTWIMCTUYECKUX U
rpaMMaTHYECKUX OMIMOOK), HE JOKHO OBITh OMIMOOK IO CYIIECTBY MpEIMeETa.

7. B Hayanie paOoThl yKa3bIBaeTCsi HOMEpP BapHaHTa, 3aT€M BONPOC U OTBET Ha MOCTABJICHHBIH
Bonpoc. Kaxoe HOBoe 3ajaHue HEOOXOJMMO HAuMHATh C HOBOHM cTpaHuupl. IIpu HeoOxommmocTu
3aMKCcH COMPOBOXKAATh CXeMaMH, PUCYHKAMHU, TaOIUIIaMH. 3alMCH BBIOJIHAIOTCS YETKO U pa300opUrBO.

8. JlomyckaeTcs BBINOJIHEHNE KOHTPOJIBLHOM paboThl Ha JucTax hopmara A4.

Tekct nmeuaTaercss Ha OJHOM CTOPOHE JIUCTA, MapaMeTphl mpudTa: rapuutypa mpudta — Times New
Roman, kersip mpudTa — 14 myHKTOB, IIBET TEKCTa — aBTO (UEPHBIN); MapaMeTphl ab3alia: BHIpaBHUBAHHE
TEeKCTa — O IIWPHHE CTPAHUIBI, OTCTYN TEpPBOWM CTPOokH -1,25 cM, MEXKCTpOUHBIA HHTEpBAT —
MIOJIYTOPHBIN; TOJIs: BepXHee U HiKHee moist — 20 M, neBoe nonie 30 mm, mpaBoe — 15 mMM;

9. B KOHIle KOHTPOJBHOW palbOTHI yKa3bIBAaeTCS NEpEYeHb JHUTEPATyphbl, KOTOPOHW CTYIEHT
MOJIB30BAJICS. TIPU BBITIOJIHEHUU KOHTPOJIBHOM paboThl (pamuiivs aBTOpa, Ha3BaHHWE KHHUTU U TOJ
W3IaHUSN).

10. Ilo Bcem Bompocam, KOTOPbIE BOSHUKAIOT B MPOIECCE U3YUEHUSI MaTepralia U BHIMOTHEHUS
KOHTPOJILHOM paboTHI, CIeTyeT 00paIiaThes K MPEnoJaBaTeiio 3a KOHCYIbTAIlUEH.

11. KontponpHas paboTa qoxkHa ObITh MPEAOCTaBICHA B YU€OHYIO YacTh B CPOK, YKA3aHHBIN B
yueOHOM rpaduke.

12. BeimonHeHHas: KOHTPOJIbHAS paboTa OILIEHWBACTCS OLIEHKOH «3a4TEHOY» WMIIM «HE 3aYTCHOM.
KonTtponbHast paboTa, BHIIOIHEHHAs! HEOPEKHO, HE TI0 CBOEMY BapHaHTy BO3BpAIAETCs CTYAEHTY 0e3
MIPOBEPKHU.

13. IIpu BO3BpaTe KOHTPOJIBHON PabOTHI CTYACHT JOHKEH BHUMATENIBHO MPOYUTATh PELICH3UIO
MpenojaBaTesis, BBIMOJIHUTh BCE €r0 PEKOMEHIalluu U coBeThl. VcnpaBiieHnss He0OX0UMO BBIIIOJHUTh
B TOM K€ TETPaau U CAATh KOHTPOJIbHYIO paboTy OBTOPHO.

14. CtyneHTsl, HE BHIIOJHUBIINE KOHTPOJIbHYIO pabOTy, K 3a4eTy HE JOMYCKaIOTCS.




Conep:xanue o0yuyennsi no MIK 02.01- Tema 5. DyiekTpooGopyaoBanue NpoMbICJI0B

HaunmenoBanue

pa3nenon

npodeccronansHoro | Cozmepkanue yueOHOTO Marepuaia, JadopaTopHble padOThl U MPAKTUYECKUE 3aHATH, caMocTosATeNbHas padora | O6bem

MOYJIst (ITM), | oOyuatomuxcsi, KypcoBasi paboTa (IIpOeKT) (eciu npedycmompeHsi) 4acoB

MCKIUCHUILIIMHAPHBIX

kypcoB (M/IK) u Tem

1 2 3

IIM 02. Dkcruryatanus HedTera3onpoMbICI10BOro 000py/10BaHUSA

MJK 02. 01. Dxcmuryatanus HeTera3onpoMbicJI0BOro 000py10BaHUA

Tema 5. Dy1eKTP006OPYI10BaHHE IPOMBICJIOB 30\30\30
Conepxanue 4\6\6
OO0111as XapakTEPUCTUKA CUCTEMBI DIICKTPOCHAOKEHUST HEPTEPOMBICIOBBIX OOBEKTOB 4
THMOBBIE CXEMBI ANIEKTPOCHAOKEHHST HE()TETPOMBICIOBBIX 00BEKTOB.

5.1 DuekTpocHadKeHuUe —
IMpaktuyeckas pabora Ne 1 M3yueHne ocoOEHHOCTEH CUCTEMBI 3JIEKTPOCHAOKEHUS HEPTEIPOMBICIOBBIX OOBEKTOB 2

HeTAHBIX MPOMBICIIOB ™
ITpaktuyeckas pabora Ne 2 OcHOBHBIE KOHCTPYKTUBHBIE JIEMEHTHI BO3IYIIHBIX U KaOCIbHbIX JIMHUH 4
CamocrosrenbHas padora Ne 1 OdopmiteHne otyera mo npaktuyeckoii padore Ne 1 ¢ momoristo ITK 2
CamocrosrenbHas padora Ne 2 OdopmiieHre oT4yera 1Mo npakTuyeckoil padote Ne 2 ¢ momorisro ITK 4
Conep:xanue 4\4\4

52 Kraccudukarius B3ppIBOONACHBIX CMECEH 1 30H. BUJIbI M yPOBHH B3PBIBO3AIIHUTHI 2IEKTPo000OpyoBanus. OOIas XapaKTepUCTHKA 4

O' . . B3pBIBOOE30MIACHOTO 000PYA0BAHUS

COOCHHOCTH yCTPOUCTEA [Mpaktuyeckas pabora Ne 3 M3yueHune MapKupoBKH B3pbIBO3alIUIeHHOr0 00opyoBanus o [ITMBD u [TMBPD 2

3JIEKTPOYCTAHOBOK BO
[Mpaktryeckas pabora Ne 4 Bribop 251eKTp0o00OpYA0BAHUS 110 YCIOBHSIM pabOThl BO B3PhIBOOMACHBIX 30HAX 2

B3PBHIBOOMACHBIX 30HAX -
CamocrosrenpHas pabota Ne 3 OdopmireHne ordera 1o npakTrdeckoid padote Ne 3 ¢ momomsro [TK 2
CamocrosrenbHas padota Ne 4 OdopmireHne otdera 1mo npakTmdeckoid padote Ne 4 ¢ momomsro [TK 2
Conep:xxanue 4/6/6
D11eKkTpooOOopyI0BaHIE YCTAaHOBOK ITOTPYXHBIX IIEHTPOOEKHBIX HACOCOB M BUHTOBBIX HACOCOB. DJIEKTPOOOOPYJOBAHHE YCTAHOBOK 4
MOTPYKHBIX BUHTOBBIX M TUa(parMeHHbIX HACOCOB.

5.3. [pakTryeckas padora Ne 5 Onpenenenne BpeMeHH ITycKa 3JIEKTPOIBUraTeNs MOTPYKHOTO HAacOCa U IIOCTPOCHUE MEXaHHMYECKOH 9

DJIeKTpOTeXHNYeCKHii KoMIuteke | XAPAaKTCPUCTHKH NBUraTCIIA

YCTAHOBOK HACOCHOM 2106[,]!_[“ HpaKTquCKaﬂ pa60Ta Ne 6 BBI60p ABUTATEIIA IJIA TIOT'PYKHOT'O BUHTOBOT'O HACOCa 10 YCJIOBUAM pa6OTBI 2

HeTH IIpaktudeckas padota Ne 7 BbI60p 21€KTpoABUraTEINIS IOTPYKHOTO JHAQparMeHHOT'0 HAcOca MO YCIOBUSIM paOOThI 2
CamocrosrenbHas padota Ne 5 OdopmireHne ortdera 1mo npakTdeckoid padote Ne 4 ¢ momomisto [TK 2
CamocrosrenbHas padota Ne 6 OdopmiieHre otdera 1o npakrudeckoit padore Ne 5.6 ¢ momMomipio KoMIbOTEpa 2
CamocrosrenbHas padota Ne 7 OdopmireHre otdera 1mo npakTmdeckoi padore Ne 7 ¢ momomisro [TK 2

5.4 Conep:xanue 6\6\6

s JICK i . i
JeKTpooGopyIoBanHe DJ1eKTpooOOpyIOBaHKE BOJI03a0OPHBIX CTAHIMH IMEPBOrO MOABEMA. DIEKTPOOOOPYNOBAaHME HACOCHBIX CTAHIIMH BTOPOTO H 6

6




HACOCHBIX CTAHIIMIA
nojjiep:KaHus MJIACTOBOIO
JaBJIEHUA

TPETHETO MOIbeMA. DINEKTPOOOOPYAOBAHNE HACOCHBIX CTAHIMH IO 3aKayKe BOJBI B HE(DTAHBIE IIIACTHI

[paktrueckas padora Ne 8 CocraBieHHe CTPYKTYpHOH CXEMBI 3JEKTPOTEXHUIECKOTO KOMIDICKCA HACOCHOW CTAHIIUH IIEPBOTO

2
MoJbeMa
[paktraeckas padora Ne 9 CocraBieHNe CTPYKTYpHOH CXEMBI 3JICKTPOTEXHUIECKOTO KOMITIEKCa HACOCHOHM CTAHIIMH BTOPOTO H 2
TPETHETO IOAbEMA
[paxtraeckas padota Ne 10 M3ydeHne cxeMbl ynpaBieHUs dIeKTpruuecKkuM aeuratenem Hacoca [{HC - 500 2
CamocrosarenpHas pabota Ne 8 OdopmiieHre otdera 1mo npakrudeckoii padbore Ne 8 ¢ moMOmIpI0 KOMITBIOTEpa 2
CamocrosarenpHas pabota Ne 9 Odopmirenne ordera mo npakTideckor pabote Ne 9 ¢ momompio KoMIbIOTEpa 2
CamocrosrenpHas padora Ne 10 Oopmierune otaera o npaktudeckoi padote Nel( ¢ moMompio KoMITbIoTepa 2
ConepxaHue 4144
55 OnexTpoobopyaoBaHNE TPYIIIOBON 3aMEPHOM YCTAHOBKH M OJIOYHON CeNapallMOHHOM YyCTaHOBKH. DJIEKTPOOOE3BOKUBAIONIIE U 4
3‘ G JIEKTPOOOECCONMBAIOIINE IPOMBICTIOBBIC YCTAHOBKH.
JIEKTPO000e3B0KHBAIOIINE H
p lll [paxtraeckas padota Ne 11 Cocrasnenue nepedss snexTpoodopynoBanus ['3Y u BCY 2
3J1eKTPO0DeccoHBaOIINe
IMpakTrdeckas padora Ne 12 CpaBHEHHE TEXHUUECKHIX XapaKTEPUCTHK BEPTUKAIBHOTO U TOPU30HTAIBHOTO AIIEKTPOAEruaparTopa. | 2
MPOMBIC/IOBbIE YCTAHOBKH =
CamocrosrenpHas pabota Ne 11 OdopmireHne otaera o npaktudeckoi padote Ne 11 ¢ moMompio KOMITBIOTEpa 2
CamocrosrenpHas pabota Ne 11 OdopmireHne otaera mo npaktudeckoit padore Nell ¢ MOMOIIBI0 KOMITEIOTEpPA 2
5.6 ConepxaHue 2/-1-
DJIeKTPo0Gopy10BaHue IS DIEeKTPOYCTaHOBKH IS TEIUIOBOK 00pabOTKH MpHU3a00HHON 30HEI U enapapUHU3ANNN HEPTH
CHHKeHHS] PUILTPALOHHOTO 2
CONPOTHBJICHUs NPU3aboiHOM
30HbI He(TAHBIX CKBAKHH
ConepxxaHue 6/4/4
5.7 DJIeKTPOOOOPYIOBAHNE KOMIIPECCOPHBIX MArUCTPAIbHBIX TPYOONPOBOMOB. DJICKTPOOOOPYAOBAHHE HACOCHBIX CTaHI[HIA 6
’ MarucTpanbHBIX TPYOOIPOBOIOB
DJIeKTPO0OOpy10BaHUE > v
[Mpaktuyeckas padora No 13 M3yueHne 37IeKTPUUECKON CXEMBbI 3JIEKTPOCHA0KEHHS KOMIIPECCOPHBIX CTaHIMH MaruCTpaibHbIX
KOMIIPECCOPHBIX H HACOCHBIX 2
. TpyOOIPOBOIOB
CTAHIMI MATrNCTPAJIbHBIX =
5ONDOBOILO IMpaktuyeckas pabora Ne 14 CocrapieHue nepeyHs 3JeKTpoo00pyJ0BaHHsI HACOCHBIX CTAHIIUI MarkCTPalIbHBIX TPYOONPOBOJOB | 2
T NMPOBOJIOB =
PyoorpoBon CamocrosrenbHas padora Ne 13 OdopmiieHne oTyeTa mo npakTuieckoit pabore Ne 13 ¢ moMOIIBI0 KOMIIBIOTEPA 2
CamocrosrenbHas padora Ne 14 Odopmiienne oTyeTa o npaxKTuueckoi padore Ne 14 ¢ moMoIp0 KOMITbIOTEpa 2




3amanus 1Ji BbINOJHEHHSI KOHTPOJbHOM PadoThI

3aganme 1.

AKTHUBHas TOTpeOIsieMas MOIIHOCTh MECTOPOXKICHHEM P2 npu kKodddHUIMeHTe MOIITHOCTH COS
(2. MecToposxieHue nuraercs ot 3-X Ga3zHbIX TpaHCcHOPMATOPOB ¢ MEepBUUHBIM HanpspkeHuem U. J{ns
OFpaHI/I‘-IeHI/ISI HOTpC6JIeHI/I$I peaKTHBHOﬁ MOIITHOCTH CO CTOpOHLI HU3KOT'O HaHpSI)KeHI/ISI C-)HepFOCI/ICTeMa
moTpedoBajia YCTAaHOBUTh KOHJICHCATOPBHI.

Onpenenutb: HEOOXOIUMYIO MOIIHOCTh KOHACHCATOPHOM OaTapen U ee TUI, HOMHHAIBHYIO
MOIITHOCTH TPaHC(HOPMATOPOB 0 YCTAHOBKU OaTapeu u moclie.
Brei6pare Tun tpanchopmaropa, onpeaenutsh KIIJ[ Tpancdopmaropa ¢ yuerom dakTruueckoi

Harpys3kKu.

I/ICXOI[HBIG JaHHBIC JJI pacdyeTa, 10 KaXXJI0MYy BapuaHTy, IPECACTaBJICHBI B Ta6J'II/II_[e 1.

Taomuma 1. Ucxomusie 1aHHbBIE.

SGpLi\;:Hma Py (kBm) COS @2 Q> (kBap) U7 nom (kB)
1 1500 0,77 330 10
2 370 0,8 110 6
3 700 0,75 200 6
4 600 0,85 150 10
5 2000 0,65 1100 10
6 1000 0,8 220 10
7 900 0,75 200 10
8 220 0,75 80 6
9 290 0,8 110 6
10 1400 0,75 350 10
11 1300 0,8 350 10
12 500 0,75 200 6
13 1500 0,8 330 10
14 650 0,75 200 6
15 500 0,8 150 10
16 1500 0,77 300 10
17 350 0,7 110 6
18 1800 0,65 1000 10
19 1000 0,8 210 10
20 850 0,75 200 10
21 250 0,75 100 6
22 300 0,8 110 6
23 1400 0,8 350 10
24 700 0,77 230 6
25 1000 0,75 220 10
26 900 0,8 200 10
27 600 0,85 150 6
28 2000 0,7 1100 10
29 370 0,8 110 10
30 300 0,77 110 6




Memoouueckue ykazanus K eplnoinenuio 3aoanus 1

Heobxonumas TpanchopmaTopHas MOIIHOCTh /IO YCTAHOBKH KOHJICHCATOPOB

Smp=P2/ Cos P2

1)

Tun tpancdopmaropa BbliOUpaeTcss B CTOpOHY Ouyvkaiiiield Oosblieil MOIIHOCTH C Y4€TOM

IICPBUYIHOI'O HAIIPAKCHUS Smp HOM:~

KoadduimenT Harpy3ku onpeaennsieTcss OTHOIICHUEM:
S

mp

S

MpHOM

]gl:

HCO6XO,I[I/IM8.${ OpCANPUATUIO PEAKTUBHAA MOIIHOCTD:
Q=S sing2

@)

(3)

e Sing onpezensercs mo tabnuiam bpasuca mo u3BecTHOMY COS @ 2;

MomnHoCTh KOHIEHCATOPHOM OaTapeu:

Qs=Q-Q>

He CKOMIICHCHUPOBaHHAA pCaKTHUBHASA MOIIHOCTD:

QHCK:Q‘ Q6 /

20e Qg - MomHOCTH BEIGpaHHOI GaTapen;

Heob6xonnmas tpanchopmMaTopHasi MOIHOCTb!

S, =P + Q.

!
ITo 3HaueHurO Sm

p MIpOU3BOAUM OKOHYATEIbHBIN BbI60p

TpanchopmaTopa.

(4)

(5)

(6)

MOINHOCTU W OIPpCACIACM BUI



3aganue 2

Ha HedrenepexaunBaromieil CTaHIIMM YCTAaHOBIEHBI YETHIPE HACOCA, B TOM YHCJE OJUH
pe3epBHBIN ¢ IMapaMeTpaMu B TabJuIle 2 IpH TEMIIEpaType OKpyKarlien cpeasl: +25°C; remneparypa
3emun: +15°C.

Onpenenurs:

1. MomHoCTh ABHTaTeNs IJIs MPHUBOJA HACOCA W BBHIOpATh JBUTATENb, 3alUCATh €ro JaHHbIC,
pacmrdpoBaTh MapKy JIBUTATEIs.

2. Ceuenue kabenst sl SJICKTPHUECKOTO IPUBOJIa HACOCA, pacIu(PpOBaTh MapKy KaOels.

3. MomHocts Tpanchopmaropa aist nmutanust HIIC, BeiOpate Tpanchopmatop,

4. OnpenenuTh CEYCHHE MUTAIONICH JMHUHA MO YKOHOMHUYECKOW TJIOTHOCTH TOKAa W BHIOpATh
MEpKY MIPOBOJA.

Tabmuia 2 OCHOBHBIC XapaKTePUCTHKU HAcOca

No [1pon3BOAUTEILHOCTD Vneanmuﬁ Bee
Hamop (M) |KII/ Hacoca (0.e.)| nmepexkauynBaeMoOM KUIKOCTH
eapuanma  Hacoca (M3 /cek) (/w3 )
01 0,2 100 0,8 9500
02 0,44 80 0,84 8700
03 0,0167 500 0,7 9300
04 0,1 320 0,72 7900
05 0,058 370 0,72 8200
06 0,1 180 0,77 8800
07 0,05 200 0,78 9200
08 0,033 200 0,66 9000
09 0,14 160 0,79 8600
10 0,018 240 0,55 8500
11 0,08 190 0,76 8900
12 0,18 120 0,81 9000
13 0,0097 50 0,55 8600
14 0,033 500 0,62 9100
15 0,06 200 0,8 9100
16 0,058 200 0,72 8900
17 0,1 50 0,76 8300
18 0,0097 80 0,52 8700
19 0,167 320 0,75 8800
20 0,277 125 0,8 9200
21 0,033 125 0,68 9300
22 0,44 80 0,84 9400
23 0,07 200 0,77 9000
24 0,16 140 0,82 8500
25 0,058 80 0,74 9500
26 0,0097 125 0,5 8400
27 0,1 200 0,72 8500
28 0,018 50 0,63 8300
29 0,167 125 0,8 8100
30 0,033 50 0,72 8000
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Memoouueckue ykazanus K 6blnOJIHEHUIO 3A0AHUA 2
PacueTtnas hopmyna s onpeaesneHuss MOITHOCTH JIBUTATENS IIECHTPOOESKHOTO HAcoca:

p- ZHPI8L 4 o3 -

rae Q — IPOM3BOIUTENBFHOCTE Hacoca [M° /c],
H — nanop (m),
P-TLIOTHOCTH TIePEKAYMBAONIEH KHAKOCTH (H/MS),
- KIT/] Hacoca,
- KIIJI nepenaumu,
Ki— koadpumnment 3amaca
VY 1enbpHBIN BEC KUIKOCTH U INIOTHOCTh UMEIOT CIIEYIOLIYIO 3aBUCUMOCTb:

v =p'9,81 [H/™m]

(9)

Koadduuument 3anaca npuanmaem Ks= 1,1, Torna
P _ 0.1-100- 9000 *1.1+1073 = 213.7(xBm)
0.8-1

2. Jlns BeIOOpa ABUTATENS HEOOXOAMMO 3HATH YCIOBHE BEIOOPA TSI PUBOJIA HACOCA, YCIOBHEM
BbIOOpA siBNIsieTcst Pp MeHble win paBHO PH

P. - HOMHHAIbHAS TTACTIOPTHASI MOIIIHOCTH JiBUratess ( kKBT)

[Tomemenuss He(TEHACOCHBIX CTAHIMK B3PBIBOOMACHBI W OTHOCATCA K Kiaccy B-1A.
YcranaBiauBaeMoe B HUX 3JIEKTPOOOOPYIOBAaHHE JOIDKHO OBITh BO B3PBIBO3AIIUTHOM UCIIOJTHEHUH.

[Tpu mommuoctu npuratens go 160 kBT mpumeHsieTcss KOPOTKO3aMKHYTBIE ACHHXPOHHBIE
nBurarenau. Bo B3pbIBOHENIPOHUIIAEMOM HUCIIOIHEHUHU Ha HarpsbkeHuu 10 660 B.

st HacocoB, TpeOyromux MourHocTH Beie 160-220 kBt u Gonee, mpuMeHSIIOTCS [BUTATENN HA
HanpspkeHne 6 KB B MCIONHEHUH, MPOyBaeMOM I0JI M30BITOUYHBIM JABJICHUEM, KOPOTKO3aMKHYTHIE
ACMHXPOHHBIC U CHUHXPOHHBIE IBUTATENU B HOPMAJbHOM HCIIOJIHEHHWH C YCTAaHOBKOHW 3a MpeesiaMu
B3PBIBOOIIACHOTO TTOMEIICHUSI.

BonbIIMHCTBO IIEHTPOOEKHBIX HACOCOB COEIUHSAIOTCS HEMOCPEICTBEHHO C MPHUBOJHBIM
nBUTaTeNeM, pabodne Kojieca KOTOpbIe MMEIOT OOJIBITYI0 YacTOTy BparmieHus, dame Bcero 1500-3000
00/MUH.

Hcxons W3 TEepeuncIeHHBIX yCIOBUI BBIOMpaeM JBUTATENlb W 3alMCHIBAEM €r0 JaHHBIE T10
KaTasory.

3. PaccmarpuBaemasi HacocHasi CTaHIMSA IO TpeOyeMOW HAJEKHOCTH DIIEKTPOCHAOKEHUS
OTHOCHUTCS KO 2-Ol KaTeropuu CIOXKHOCTU M MOXKET OBITh 3alHMTaHa Kak OT OAHOTpaHCPOpMATOPHOU
TaKk M OT ABYXTpaHchopMaTOpHOH mojcTaHiuu. [I0CKOIBKY MMEETCs MO YCIOBHUIO 3aJla4d TOJIBKO 3
pabounx Hacoca, MPUHUMAEM CXeMY MUTaHUS MOTpeOUTeNel OT OAHOTPaHC(HOPMATOPHOMN MOACTAHIINY.

4. OnpenenuM pacdyeTHYIO MOIIHOCTh MOTpeOUTENel METOJOM paCYETHBIX KOI(PPUIIMEHTOB.
MotHOCTh BCIIOMOTaTeNbHBIX MEXaHU3MOB Ha HACOCHOM CTaHIIMU, KaK MpaBUjIo, He MpeBbimaet 5% ot
HOMHHAJIBHOW MOITHOCTH. [109TOMY 3THMU 3HAUYEHUSIMH B pacyeTe mpeHeOperaeM.

3HaveHHe PaCYETHOW MOITHOCTH HaXOAUM 10 (hopMyIIe:

Po=2. Pu * K, (10)
rae Y, Py- cyMmMapHasi HoMuHaIbHas MOIITHOCTD MOTpeOuTenell HaCOCHOM,

K. - koa¢punment cnpoca

[Tpuanmaem Ke

Haxonum peakTHBHYIO MOIITHOCTH 10 hopmyie:

Qr = Pe*tge
(11)

KoaduimeHT MOIHOCTH 3J€KTPOIIPUEMHHKA (CM. TaHHBIE IO JBUTATENI0) COS @
3Ha4YeHHUs (0 MOYKHO OTPENIEINUTh U 110 TaOIUIIaM.
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Haxoaum nonnyto MouHocTs 1o gopmyse:

Sp=VP2 + Q2 (12)

5. HaxonuMm MomHOCTh TpaHchopMaTopa U3 CIASAYIOLIEr0 YCIOBUS - ONTHUMAaJbHAs HArpys3ka
TpaHchopmaropa Ha IPEAIPUATHIX HEPTIHON U ra30BON MPOMBIIIJICHHOCTH TPUHUMAETCSL.
K3=0,6...0,8
S, (13)
SW’P
6. Beibupaem no katanory Tpanchopmarop U3 yCIOBUS S MEHbIIE WM paBHO SH brimkaiiniee
CTaHJIapTHOE 3HauYeHHe. BriOupaeM 1o crnpaBOYHHUKY JIBYXOOMOTOUHBIN TpaHchopMaTope MaciasHbIM
OXJIQXKICHUEM.
BrinuceiBaeM TEXHUYECKHE XapaKTEPUCTUKU TpaHchopmaTopa.
[Tutanue cunoBoro TpanchopMaTopa OCYIIECTBISETCS Yallle BCEro BO3AYUTHON JTMHUEH.
7. J1y1st oTIpeieNieH st CEYCHHUSI TTUTAOIIEH JTMHUH CO CTOPOHBI 6 KB He00X0IMMO 3HATh pacueTHOE
3Ha4yeHue Toka. OHO MOKeT OBITh OIpeJIesIeHO 1o (hopMyIIe.

P,= V3l ,U cos @ (14)

Jlna onpeneneHus cedeHus MUTAIOIIEro Nposoja coryiacHo 1IYD cnenyer nonb3oBarbes
BBIPA)KCHUEM:

A= )
I

9

rie lp - pacueTHas cuiia TOKa HArpy3Ku Ha IMPOBOJHUK (A )
| - 5KOHOMHYECKasI TIOTHOCTh TOKa (A/MM?).

(15)

DKOHOMHUYECKas IUIOTHOCTh TOKa Oepercs M3 TaONuI, OHAa 3aBUCHUT OT THIA JIMHHH,
reorpaueckoro pacroyOKEHHs, a TaKKe OT MPOJOJDKHTEIBHOCTH WCIOIb30BAHUS MaKCHMyMa
Harpys3KH.

Metox ompeneneHusi CeYeHUs MPOBOJOB IO JKOHOMHUYECKOH IUIOTHOCTH TOKa SIBISETCS
MPUOIMKEHHBIM II0TOMY YCJIOBHE BBIOOpA SIBISETCS YCIOBUE (crany MEHBIIIE UM PABHO (p.

BeiOupaem nposog.

12



3aganue 3

Memoouueckue ykazanus K 6blNOJIHEHUIO 3A0aHUA 3

3a,I[aHI/Ie COCTOMUT U3 TPEX TCOPETHYCCKUX BOIIPOCOB, HA KOTOPLIC HCO6XOI[I/IMO B COOTBCTCTBUH
C BapUaHTOM.

I[J'ISI BBITTIOJIHCHU S 3a1aHUA HeO6XO,I[I/IMO HCIIOJIb30BATb OCHOBHYIO U JOIIOJIHUTCJIbHYIO
JIUTEPaTypy, YKa3aHHYIO B IIEPEYHE, a TAK)KE HHTEPHET - PECYPCBI.

OO0BeM 0TBeTa Ha KaXKIbIH BOIIPOC HE MEHEEe OTHON-TIOJIyTOpa CTPAHMII.

Bapuant 1 2 3 4 5 6 7 8 9 10

Homep 1 2 3 4 5 6 7 8 9 10
BOHpOCﬂ

Homep 60 59 58 57 56 55 54 53 52 51
BOHpOCﬂ

Homep 90 89 88 87 86 85 84 83 82 81
BOHpOC&

Bapuant 11 12 13 14 15 16 17 18 19 20

Homep 11 12 13 14 15 16 17 18 19 20
BOITpOCa
Homep | g 49 48 47 46 45 44 43 2 | n
BOITpOCa

Homep | g4 79 78 77 76 75 74 73 72 71
BOHpoca

Bapuant 21 22 23 24 25 26 27 28 29 30

Howmep 21 22 23 24 25 26 27 28 29 30
BOHpOC&
Homep 40 39 38 37 36 35 34 33 32 31
BOIIpoOCca
Homep 70 69 68 67 66 65 64 63 62 61
BOITpoOca

TeopeaneCKne BOIIPOCHI

1 OO11ast xapaKTepUCTHKA B3phIBOOE30IIACHOI0 000PYI0BaAHHUS.

2 DIEeKTPONPUBOJI POTOpA.

3 D1eKTpo0oOOpyI0BaHHE C B3PbIBOHEIPOHUIIAEMON 000I0UKOH.

4 3amura IeKTPOIBUTATENICH.

5 ArnmnapaTypa py4HOTO yIpaBJI€HUs JIEKTPOIBUTaTENIEH.

6 DneKTponpuBo OypOBBIX HACOCOB.

7 DnekTpocHabkeHne yctaHoBok ¢ DI[H.

8 KommiiekTHbIe pacnipeienuTenbHble yCTpoiicTBa U TpaHc(hopMaTOpHbIE MOJICTAHLINH.
9 [Torpy>kHbl€ ANEKTPUUECKHE TBUTATENIN U CTAHIMKU yrpasiaeHus [19]]

10 Pacnpenenenue >neKTpudecKoi SHEPrHUH Ha OYpPOBBIX YCTAaHOBKAX.

11 Haznauenue u npuHIMI paOOTHI 3aIIUTHOTO 3a3€MJICHUS.

12 OO61mas xapakTeprCcTUKa CUCTEMBI 3JIEKTPOCHA0KEHHSI HE(PTETPOMBICIIOBBIX OOBHEKTOB
13 Kareropuu Hazie’;KHOCTH JIEKTPOCHAOKEHHS OTPEOUTENEH.

14 CxeMbl 251eKTpOCHAOKEHHSI HE(PTETTPOMBICIIOBBIX O0OBEKTOB

15 [TapameTps! BIMSAIONINE HA BBIOOP CXEMBI JIEKTPOCHA0XKEeHUsI OYypOBOH yCTaHOBKH
16 Knaccugukarus B3pbIBOOIACHBIX CMECEH 1 30H. BUIbI M YPOBHU B3PBIBO3AIIUTHI

17 OO11ast XapaKTepUCTHKA CUCTEMBI SJIEKTPOCHA0KEeHUsI OypOBOIM YCTaHOBKU
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OCOOCHHOCTH YCTPOMCTBA 3JIEKTPOYCTAHOBOK BO B3PHIBOOIIACHBIX 30HAX.

OO6m1as xapakTeprucTruka OypoBOTO JIEKTPOOOOPYTOBAHMS

TuroBele CXEMBbI SJICKTPOTEXHUYECKOT'O KOMIIJICKCa 6yp0BOI>i YCTAaHOBKH C
SJICKTPOIIPHUBOJIOM Ha NICPEMCHHOM TOKE

TumoBble  CXEMBI  DJIEKTPOTEXHUYECKOTO  KOMIUIEKCa  OypoBOH  YCTAaHOBKHM  C
AJIEKTPOIPUBOJIOM HA MOCTOSTHHOM TOKE

:‘)J'IGKTpOHpI/IBO,I[BI J0JI0Ta U ME€XaHHU3Ma I1oJa4u

Jln3enp—aIeKTpUUECKU MPUBOJ U AJIEKTPOOOOPYI0BaHNE BCIIOMOTATEIHHBIX MEXaHU3MOB

(DaKTopBI, ONpCACIAIINE YKUCIIO OCHOBHBIX M BCIIOMOI'aTCJIbHBIX MCXaHU3MOB 6yp0BOﬁ
YCTaHOBKH

Arnmnaparypa py4HOro yIpaBJieHHsI JIEKTPOABUTaTENEH.
Ha3nauenue u npuHUMI pabOTHI 3aIUTHOIO 3a3€MJICHUS.
TpeboBanus, NpeabIBISEMBIE K AIEKTPOIIPUBOIY POTOPA.
DneKTpoOyp

DneKTponpuBo1 OypoBoii aedenku

OneKkTponpuBo] OYpOBBIX HACOCOB

HcTouHuky 3HEprun, TpeOOBAHUS K YCTPOMCTBAM AJIEKTPOCHAOKEHUS
OcCHOBHBIE BU/IBI CXEM DJIEKTPUUECKHUX CETEU

Pacuer ceuenuit NpoBOJOB 2IEKTPUYECKUX JTMHUI

OcHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI 2JIEKTPUUECKUX JIMHAN
TOKM KOPOTKOT0 3aMBIKaHH M UX JIEVCTBUE HA aINApaTypy
CunoBble TpaHC(OPMATOPBI U X BBIOOD

Boikmrouatenu Hanpsxkenus Beie 10008

PazbenuuuTenu, BBIKIIQUATEIM HATPY3KH U APyrue KOMMYTAllMOHHBIE allaparhbl AJis
HanpspbkeHus Boimie 1000 B

HpI/IBOI[BI JIL yOpaBJICHUST CUJIOBBIMU BBIKIIFOYATCIIIMU HA HAIIPAKCHHS BBILIC 1000 B u
Pa3bCAUHUTCIIAMUA

W3meputenbHbie TpaHCPOPMATOPHI TOKA M HAIIPSDKEHHUS U KX BBIOOD
[IInHHBIE KOHCTPYKLUU PACIPEIEIUTEIbHBIX YCTPOHCTB TOKOIIPOBOABI
ABTOMaTHUYECKOE IOBTOPHOE BKJIFOYEHUE JIMHUN U aBTOMAaTHYECKOE BKIIOUEHHE Pe3epBa

KOHCTPYKI_II/II/I QJICMCHTOB paCIIPCACIINTCIbHBIX YCTpOI\/’ICTB W DOJCTAHIIUN

MexaHn4yeckHne XapaKTEpUCTUKH TPOU3BOJCTBEHHBIX MEXaHU3MOB U JJIEKTPOABUTATEIICH.
Ilyck m perynupoBaHue YaCTOTHI BPAIICHUS DIEKTPOABUTaTENEH

KoHCTpyKTHUBHBIE UCTIOJHEHHUS U IKCILTyaTallMOHHBIE CBOMCTBA 3JIEKTPOABUTaTENIEeH
HarpeBanue u oxiaxkJieHUE JIEKTPOIBUTATENCH

Anmnapartypa ynpaBi€HHUs U 3alUThI

Knaccudukanus cxeM yrnpaBiieHUs U CIIOCOOBI MX U300pasKeHUS

TumnoBkle Y3JIbl U CXEMBI YIIPABJIICHUS JJICKTPOABUT ATCIIIMU

Knaccugukaius B3pbIBOONACHBIX CMECEd U IOMEUIEHHH B HePTIHOM u Ta3oBoi
MPOMBIIIJIEHHOCTH

DneKkTpoodopyAOBaHUE C B3PHIBOHETPOHHUIIAEMOI 000I0UKOM
DneKkTpoodopyAOBaHKE TOBBIIIIEHHON HAIe)KHOCTH MPOTHUB B3PHIBA
DneKTpooOOpyI0BaHKE, TTPOTYBAEMOE MO M30BITOYHBIM JaBJICHUEM

MacnoHanogHeHHOE 3JIEKTPO0OOpyA0BaHNE

OnexkTpoobopyAOBaHHE HCKPOOE30MacHOe, C KBAapLEBbIM 3alOJHEHUEM M CHELHAIBLHOTO
WCTIOTHEHUS

OCOOEeHHOCTH YCTPOMCTB 3JEKTPOCHA0KEHUS B3PBIBOOACHBIX YCTAHOBOK
Pacnipenenenue arekTpo3Heprun Ha OypoBBIX yCTaHOBKAxX
DNEKTPONpPHUBO A0JI0TAa. ABTOMAaTHUECKHUE PETYIIATOPHI MOAAYN A0I0Ta
DIeKTponpuBoA OypOBOIi TeOe KN

DeKTponpuBOo OYPOBBIX HACOCOB

Jn3enp-31eKTpuiecKuil MPUBOT
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86

87

88
89

90

DeKTpooOOPYyI0BAHNE MOPCKUX OYPOBBIX YCTAaHOBOK
DIeKTpo0OOPyIOBaHHE BCIIOMOTATEIHHBIX MEXaHU3MOB

FJIYGI/IHHOHaCOCHLIe IOTAHTOBBIC YCTAHOBKH

KII/I 1 k03¢ puimeHT MOITHOCTH 3IEKTPOIBUTATEINS CTAHKA-KAYaIIKH.
OmnpeneneHne MOITHOCTH 3JICKTPOBUTATENIEH I CTAHKOB-KadyaJlOK

Y CTaHOBKH C OTPY>KHBIMU OECIITAaHTOBBIMU HACOCAMHU

[TorpyxHble 3JI€KTPOABUTATEIN U UX TUAPO3ALIUTA

VYceTpolicTBa M CXeMbl IUTAHUSL SHEPTUEH YCTaHOBOK ¢ aABuratessimu [19]]
CraHuuu ynpasJIeHUs IOTPYKHBIMU JIEKTPOJBUTATEISIMU

Br160p 31ekTpoobopynoBaHus OECIITAHTOBOM HACOCHOH YCTaHOBKHU

KommnpeccopHbie, HACOCHBIE U YCTAHOBKM KOMILJICKCHOM MOATOTOBKM HE()TH B CHCTEMax
coopa He(hTH U Ta3a

DneKkTpoobopyAOBaHNE MPOMBICIOBBIX KOMIIPECCOPHBIX YCTAHOBOK

Camo3aryck JBUraTelsieil IpOMbICIOBBIX KOMIIPECCOPHBIX CTAHLIUMN

DneKTpooOOpPyAOBaHNE TPOMBICIIOBBIX HACOCHBIX CTAHLIUN, TPEOOBAHUS K SJIEKTPOIPUBOTY
HAcCOCOB

DeKTpo0OOpyIOBaHHE HACOCHBIX BHYTPUIIPOMBICIIOBOM NIEPEKAYKH HEPTH
O1eKTpooOOPyI0BaHHE BOJISHBIX HACOCHBIX CUCTEM HOIEP)KaHUS IJIACTOBOIO aBJICHUS
O06e3BOXHMBaHNE U 00ECCONMBAHUE HEPTH IIEKTPHUECKIM MOJIEM

DneKTPo0OE3BOKUBAOIINE U AIEKTPOOOECCOTUBAIOIINE TPOMBICIIOBBIE YCTAHOBKH
DNEeKTpUYecKHe YCTAaHOBKH JJIsl TEIUIOBOM  00paboOTKM Mpu3a0OiHON 30HBI U
nenapadUHA3AIAA CKBOXKUH

OO61ure XxapakTepUCTUKU KOMIIPECCOPHBIX CTAHIIMH MaruCTPaIbHBIX Fa30MPOBOJIOB
DNEKTPUYECKHUIA TPUBO]] IEHTPOOCSIKHBIX HArHETATEICH

BcnomorarensHoe 3J'IeKTp0060py,Z[OBaHI/IC KOMITPECCCOPHLBIX CTaHLIMK

QHGKTpOCHa@)KeHI/IC KOMIIPECCOPHLBIX CTaHL[I/Iﬁ C JJICKTPHUUYCCKUM IIPUBOAOM I.[eHTp06C)KHBIX
Har"ueTrarcicu

DIEeKTpOCHAOKEHHE KOMIIPECCOPHBIX CTAaHIMN C Ta30TYpPOMHHBIM U Ta30MOTOPHBIM
IIPUBOJIAMHU KOMIIPECCOPOB

DNEeKTPUYECKU TPUBO/] IIIABHBIX H MOIOPHBIX HACOCOB

BcenomorarenbHoe 31eKTpooOOpyaoBaHNE HEPTENEepeKauynMBaOLUIMX HACOCHBIX CTaHLIMN
VYcTpoiicTBa  37€KTPOCHAOKEHHMs] HACOCHBIX MEPEeKauMBAIOIIUX CTaHIUM, OJOYHbIE

MOICTAHIINHU

Perynupyemslii anexTponpuBo] 1eHTpoOexxHbIX HarHeTaTeneil KC u riiaBHbIX HacOCOB
NIEPEKAYMBAOIINX HACOCHBIX CTAHLIUN

DNEeKTPOABUTATENH JIJIsl CTAaHKOB-KayaJloK

CxeMbl TUTaHMS, CAMO3AMYCK >JEKTPOJBUTaTeNell CTAaHKOB-KAa4aJlOK M ammaparypa
YIIPABJICHUS

KomrmpeccopHbie, HaCOCHBIE M YCTAaHOBKM KOMIUIEKCHOW MOATOTOBKH HE(TH B cHCTeMax
cbopa HepTH U raza
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