MHUHUCTEPCTBO CEJBCKOI'O XO3IMUCTBA
POCCHUMCKOM ®EJEPAIINA

MocKOBCKHI IrOCYyA1apCTBEHHbIH arPOMHKEHEPHbI YHHBEPCUTET
umenu B.I1. I'opsguxkuna

H.E. Kaoauu

ABTOMATH3UPOBAHHBIN DJEKTPOITPUBO/]

MeTtoauyeckue peKoOMeH auuu
1O U3YYeHUI0 OUCYUNTIUHBL U bINOJIHEHUIO KYPCOB8OU pabombl

Mockga 2002



VJIK 62 — 83

Peuensenr:
JOKTOp TEXHUUYECKUX HayK, 3aBeAYIOIMii kadeapon
MOCKOBCKOI'0 rOCy/1apCTBEHHOTO arpOMHKEHEPHOTO YHUBEPCUTETA
uM. B.II. I'opsiukuna

Cyonux FO.A.

Cocrasurens: Kadoaua H.E.

ABTOMaTH3UPOBAHHBIN AIEKTPONPUBOA. MeToIu4ecKre PpEKOMEH AU TI0 U3y4de-
HUIO JUCIUIIMHBI ¥ BBITIOJIHEHUIO KypcoBOil paboThl. COCTaBICHBI B COOTBETCTBHUHU C
IPOrpaMMON TUCITUTUIMHBI « ABTOMAaTU3UPOBAHHBIN SJIEKTPOIIPUBO ISl CTY/ICHTOB
(dakynbpTeTa 3204HOr0 00pa3oBaHus, oOyuaromuxcs no cnenrantbHocty 030500.01
«IIpodeccuonanbHoe odyuenue (arpounkenepusi)». M.: MI'AY, 2002 — 40 c.

B mMeTonnuecknx peKOMEHIalMsIX U3J10KEHa IporpaMmMa JUCHHUILUIMHBL, TPECTaB-
JIEH CIIUCOK PEKOMEHIyEMOM IUTEPaTyphl U 117 BapraHTOB MHAMBUIyalbHbIX 3aJaHUN
0 KypCoBO#l paboTe, a Tak’ke METOAMYECKUE YKa3aHud 10 e€ BhINOoJIHeHuto. i1 camo-

CTOSITEIIbHOM OLICHKH YPOBHS 3HAHUU 110 KaXXKJIOMY pa3Jielly IPeI0KEHbI KOHTPOJIbHbBIE
BOITPOCBI.

© MocKOBCKHIi rOCY1apCTBEHHbIN
ArpOMHIKEHEe PHBI YHUBEPCHTET
umenu B.IL. I'opsiuxkuna, 2002



3

BBenenune

DNeKTpuYecKuid MPUBOJ SBISIETCS OCHOBHBIM MOTPEOUTENIEM 3JIEKTPUYECKOU
SHEPIrUU B CEIBCKOXO3SWCTBEHHOM IMPOM3BOACTBE. Pa3zBUTHE 3JEKTPONPUBOJA HA CO-
BPEMEHHOM 3Talle UMEET Psii 0COOEHHOCTEH, 3aKII0YAOIINXCS B pAaCIIUPEHUHN 00J1aCTH
MPUMEHEHUS PETYIUPYEMOTO JIEKTPONPUBO/IA, B UHTEHCUBHOM IOBBIIIEHUH TEXHOJIO-
rMYeCKUX TpeOOBaHUM K JMHAMUYECKUM U TOYHOCTHBIM MOKA3aTeNsIM padOThl 3JIEKTPO-
MPUBOJIA, B PACIIUPEHUHN U YCIOKHEHUU €ro (PyHKIMH, YCI0KHEHUN CUCTEM YIIpaBlle-
HUS, CO3JaHUU YHU(PUIIMPOBAHHBIX KOMIUIEKTHBIX 3JIEKTPONPHUBOJIOB MYTEM HCIOIb30-
BaHUSI COBPEMEHHOW MUKPOIJIEKTPOHUKU M KOMIIBIOTEPHON TEXHUKU. B 3THX ycnoBHsIX
WHXEHEp-Meaaror (3J1eKTPUK) JOJDKEH 3HAaTh M YMETh HCIONb30BaTh JJIEKTPUUYECKUE
MalIuHbI, OCHOBBI 3JIEKTPOHUKH, AIEKTPUUECKHUE aNIMapaThl, U3MEPUTEIbHYIO U KOMIIb-
IOTEPHYIO TEXHUKY, BJIAJETh MaTEMAaTUYECKUMH METOJIAMU TEOPETUUECKOM MEXAHUKHU U
TEOPUU aBTOMATUYECKOTO YIIPABJICHHUS.

B pesynbrare u3ydeHHs AUCHUIUIMHBI CTYAEHT JOJKEH MPUOOPECTH 3HAHUS IO
OCHOBaM T€OPHUH, METOJIaM pacyeTa U BbIOOpa 3JIEKTPONPHUBO/IA, TPUHIIMIIAM aBTOMAT U-
YECKOT0 PEryJMpoOBaHUsl KOOPJAMWHAT (CKOPOCTH, TOKA, MOMEHTA, MOJIOKEHHUS M JIp.)
ANEKTPONPUBO/IA, CUCTEMAM AaBTOMATHYECKOTO YIPaBJICHUS 3JEKTPONPUBOJAMU CENb-
CKOXO3SIUCTBEHHOT'O IIPOU3BOJICTBA C YUETOM OCOOEHHOCTEM KOHKPETHBIX pabOunx Ma-
IIMH U arperaros.

JucuuminHa «ABTOMATU3UPOBAHHBIN 3JIEKTPONPUBO/ COCTOUT U3 TpEX pasje-
70B: pazzaen 1 — “OcHOBBI TEOpUU ANEKTponpuBoaa’, pasaen 2 — “CucTteMbl aBTOMATH-
YECKOr'0 YIPABJICHUS AJIEKTPONPUBOAAMU , pa3fen 3 — “ONeKTpONpPHUBOJ B CEIbCKOXO-
3SIUCTBEHHOM IPOU3BOJCTBE .

B nepBoM paznene paccMaTpUBarOTCsS CBOWCTBA MEXaHMUYECKOI'O 3BEHA 3JIEKTPO-
MPUBOJIA, METO/IbI €r0 aHaJIU3a, BOMPOCHl (POPMUPOBAHUS 3aKOHOB JIBUKEHUS, DJIEKTP O-
MEXaHMYECKUE CBOMCTBA 3JIEKTPOJBUTATENCH, MEPEXOJHbIE MPOLECCHl B JIEKTPONPU-
BOJaX, CIOCOOBbI PEryJupoBaHUsl KOOPJAWMHAT, METOJbl pacyeTa MOIIHOCTH U BBIOOP
ANEKTPOABUTATENIEH, JHEPreTUUECKUE MTOKa3aTEIH.

Bo BTOpOM pasznene paccMaTpHuBalOTCA OOIIME MPUHLMIBI MOCTPOEHUSI CHUCTEM
YOPABJICHUS 3IEKTPONPUBOJAMHU, PA30MKHYTbIE M 3aMKHYTBIE CHCTEMBI aBTOMATHYe-
CKOT'O YNpaBJ€HUs, JIEKTPONPUBOJIbI CO CIIELIMATLHBIMU CBOMCTBAMHU U XapaKTEPUCTU-
KaMH, 00111ass METOAMKA BbIOOPA 3JIEKTPONPHUBO/IA.

B Tperbem paszgene paccMaTpuBaeTcs aBTOMATHU3WPOBAHHBIA SJIEKTPONPUBO
KOHKPETHBIX pa004MX MallllH, YCTAHOBOK M MOTOYHBIX JIMHUN CEJIbCKOXO3IMCTBEHHOTO
Ha3HAYEHUS.

MeTOIlI/I‘IeCKI/Ie PEKOMEHIAIMNHA M0 U3YICHUIO TUCHHUIIJINHDbI

N3ydenne AUCHUIIIMHBI 0a3upyeTcs Ha COYETAaHUU OCHOBHBIX BHJIOB OOYYECHUS:
CaMOCTOSITEJILHON pabOThI CTYJICHTOB B MEKCECCUOHHBIN MEPUO/, JEKIUH, 1abopaTop-
HBIX U IPAKTUYECKUX 3aHATUH, KOHCYJIbTALIUN B IEPUOJ CECCUM.

B kauecTBe r71aBHOI METOJIMYECKON pEKOMEHAAIUHU CJIeNyeT CUMTaTh HEOOXOaU-
MOCTbh aKIEHTUPOBAHHUS BHUMAaHUsA, HAPSIAY C MATEMATUYECKUMU BBIKJIAJAKAMHU, HA I10-
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HUMaHUU (U3UYECKOTO CMBICJIA MPOBOJMMOTO aHaju3a Ha BCEX €ro 3Tamax — Mpu Io-
CTAHOBKE 3aJ[a4M, MPHU 3aMKUCH €€ UCXOJTHOT0 MAaTEMaTUYECKOT0 OMUCAHUS U TIPU OlLIC H-
K€ MOJIy4YEHHBIX pe3ysbTaTtoB. [Ipu 3ToM HeoOxoaMMo oOpamniaTh BHUMaHHE Ha U3yYe-
HUE Oo0mmMX (U3UYECKUX 3aKOHOMEPHOCTEH 3JIEKTPOINPHUBOJIA, B3aUMOJICUCTBUS dJie-
MEHTOB 3JIEKTPOMEXaHHUYECKON CHUCTEMBbI, XapakTepa AUHAMUUYECKUX MPOILIECCOB, OCO-
OCHHOCTEHN ympaBieHUsI AJIECKTPONPUBOJAMU CEIbCKOXO3SMCTBEHHBIX MAIIIUH, YCTaHO-
BOK U MOTOYHBIX JTUHUNU. BaKHBIM BOMPOCOM SIBJISIETCS O0yUEHUE CTYJCHTOB MPaKTUY €-
CKMM HaBbIKaM pacyeTa CTaTUUYEeCKUX XapaKTePUCTHK, MEPEXOAHBIX MPOIECCOB, BEIOOpA
MOIIIHOCTH 3JI€KTPOJIBUraTesieil u mpeoOpa3oBareseil, pacuera SJHEPreTUYECKUX MoKa3a-
Tenel paboThl ANEKTPOIPUBO/IA.

B xauecTBe OCHOBHBIX YYEOHUKOB 1O JUCHUILUIMHE PEKOMEHIYETCSl NCIOIb30BaTh
[1...5]. Jnst cTyneHTOB, KeNalluX U3yYUTh BOMPOCH TEOPUH DJIEKTPOIPUBOJIA OoJiee
MOJIHO U YTIIyOJICHHO, CIIeTyEeT UCIONIb30BaTh Iuteparypy [6...11].

JIJist OIIEHKM CTETEeHW YCBOEHUSI U TIyOMHBI MpOpabOTKM MaTepuaia u3ydyaeMou
JTUCIUILUIMHBI B KOHIIE KaXKJI0TO pa3jiesia MPUBEACHbl KOHTPOJIbHBIE BOMIPOCHI.

Pexomenayemasi iureparypa
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Copepxanue pa3iejioB TUCUUILINHBI

BBenenue
[Tonsatne «DnekTponprBoa». COCTOSITHUE U MEPCHEKTUBBI PAa3BUTHUSA AJIEKTPONPU-
BOJa B CEJIbCKOXO3SMCTBEHHOM Mpou3BoAcTBe. Kiaccudukanus saeKTponpuUBOIOB.
[Ipenmer, 3a1aun u CTpyKTypa Kypca.
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KoHTpoJbHBIE BONIPOCHI
1.3HayeHne aBTOMaTU3MPOBAHHOTO 3JIEKTPONPUBOJIA B CEIBCKOXO3UCTBEHHOM PO 3-
BOJICTBE, €r0 MPEUMYLIECTBA NEpel APYTUMHU BUAAMHU IPUBOIOB.
2.JlaliTe ompeneneHUe MOHATHUS «ABTOMAaTHU3WPOBAHHBIM 3yekTponpuBoa» (ADIl) u
MPUBEAUTE €r0 CTPYKTYPHYIO CXEMY.
3.HazoBute QpyHKIIMHU, BBITOIHAEMBIE 3JIEKTPOIPUBOJIOM.
4.Ha3oBuTE OCHOBHBIE MPU3HAKHU, 110 KOTOPBIM MPUHATO KJIACCU(PUIIMPOBATH aBTOMAT U-
3UPOBAHHBIE 3JIEKTPOIPUBO/IBI.

Paznesn 1. OCHOBBI TEOPUH FJICKTPONIPUBOAA

1.1. MexaHuKka 3JIEKTPONIPUBO/IA

O6mue cBenenusa. TUNOBbIE CTaTUYECKUE HArpy3KH 3JEKTPONpuUBoja. MexaHnye-
CKHE XapaKTEPUCTUKU DIIEKTPOJABUIATEIEH U OCHOBHBIX CEJIBCKOXO3SMCTBEHHBIX Ma-
IIMH M MEXAHU3MOB. Y CTaHOBUBLIEECS IBHKEHHE dJeKTponpuBoga. CraTuyeckas yc-
TOWYUBOCTD.

PacyeTHbIe CXeMBl MEXaHUUYECKOW 4acTHU IeKTporpusoaa. [IpusenenHoe MexaHu-
YEeCKOE 3BE€HO. Y PaBHEHUE JABUKECHUS DJIEKTPONIPUBOIA U €T0 aHAJIU3.

KoHTpoJbHBIE BOIPOCHI

1.Ha3zoBHUTE OCHOBHBIE KATETOPUM MOMEHTOB CONPOTHUBIIEHUS CTaTUYECKOW HATrPy3KH U
MOSICHUTE Pa3JINune MEKy HUMU.

2.JlaliTe ompeneneHre MEXaHUYECKOM XapaKTEPUCTUKH 3JIEKTPOJBHUrareis u padouei
MamrHbl. Ha30BUTE MX OCHOBHBIE KATETOPHH.
3.YUT0 Takoe KECTKOCTh MEXAHUYECKON XapaKTEPUCTUKHU U KAK €€ ONPEACIIUTD?
4.Kak onpenennTs napaMmeTpbl yCTAHOBUBIIETOCS IBUKEHUS dJIEKTPOIIPUBOIA?
5.YT0 moHUMAETCS MO CTATUYECKON YCTOMYMBOCTBIO 3JIEKTPONPUBOIA?
6.Mcxons U3 Kakux yCIOBUW MPOU3BOAUTCS NPUBEACHUE MOMEHTOB CONPOTHUBIICHUS U
MHEPIMHU K BaJly 3JEKTPOJBUTATENsl B CUCTEME '"AJEKTPOJBUTraTENb - paboyas Mallu-
Ha"? Hanumure hopmysibl npuBeIeHHUS.
7.Kak HM3MEHMTCS NPUBEACHHBIA K Bally JBUIAaTeNsl MOMEHT COINPOTHUBIICHHUS, €CIIU
YMEHBIINTh NEPEAATOUYHOE YUCIIO peayKTopa’?
8.Kak U3MeHMTCS NPUBEICHHBIN K Baly JBUraTelii MOMEHT UHEPLIUH, €CIIM YBEJIUYUTD
NIEPENATOYHOE YUCIIO PeayKTOopa?
9.Hanummre ypaBHEHHE ABUKEHHUS DJIEKTPONPHUBOAA C MTOCTOSSHHBIM MOMEHTOM HHED-
LN U TIPOBEJIUTE €T0 aHAJIU3.
10.Ha xakue cBOWCTBa D3JEKTPOINPUBOJA BIMSIET BEJIWYMHA NPHUBEJEHHOIO MOMEHTA
1503 (570) 00205 84

1.2. DuekTpoMexaHHYeCKHe CBOCTBA ABUraTe el

O6nacte npuMeHeHust dnektpoasurarenei nocrossuuoro (HIIT) u mepemenHoro
TOKa, UX MPEUMYIIECTBA U HEIOCTATKHU.

DNEeKTPOMEXaHUYECKHUE CBOMCTBA JBUTATENEH MOCTOSHHOTO U MEPEMEHHOI0 TO-

Ka, YPaBHEHMUS] UX MEXAHUYECKUX U DJIEKTPOMEXAHMYECKHUX XapakTepucTuk. Ecrect-
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BEHHBIE U UCKYCCTBEHHBIE XapaKTEPUCTUKH, UX pacdeT u nocrpoenue. CrnocoObl mycka

anekTpoaBuraTeneil. TopMo3HbIe pexuMbl pabOThl neKTpoaBuraTeneil. OCHOBHBIE IMO-

Ka3aTelu PEryJUpPOBaHUs CKOPOCTH 3JIEKTponpuBoaa. OCHOBHBIE CIIOCOOBI PEryInupo-

BAHMS CKOPOCTH AJIEKTPOJABUTATENEN TOCTOSIHHOTO ¥ IIEPEMEHHOTO TOKA.
KoHTpoJibHBIE BONIPOCHI

1./laiiTe onpeneneHne IIEKTPOMEXaHNYECKOW XapaKTEPUCTUKH dJIEKTPOABUTATEIIS.
2.JlaiiTe onpeneneHne eCTECTBEHHOW U MCKYCCTBEHHOM MEXaHWYECKUX XapaKTEPHUCTHUK
BJIEKTPOJABUTATEIIEH.

3.Hanummure OCHOBHBIE COOTHOIIEHUA Mexay napamerpamu IIIT He3aBUCMMOro BO3-
OyXJeHHsl, KOTOpble HEOOXOIMMBI NIl BBIBOJA YPABHEHUH 3JIEKTPOMEXAHUYECKOU U
MEXaHUYECKOM XapakTepucTuk. CaenanTe aHaaus3 NOJyYEHHbBIX YPAaBHEHUM.

4.Ha3zoBute ocHOBHbIE peskuMbl padoThl 11T He3aBrCcHUMOro BO30YKIACHUS

5.B kakux KBajipaHTax KOOPAMHATHOM MIOCKOCTH W, M H300paxaroTcs MEXaHUYECKUE
xapakrepuctuku 1T HezaBucuMOro Bo30y:KI€HHsI, COOTBETCTBYIOIINE OCHOBHBIM pe-
xumam padotsi? M300pa3ute ux.

6.Kakue npuyuHbI U Kak BIUSAIOT HA MOAYJb )KECTKOCTH MEXaHMYECKUX XapaKTEPUCTHUK
JIIT nezaBucuMOro Bo30yxaeHuUs?

7.Haueptutre mexannuyeckue xapakrepuctuku JIIT He3aBucuMoro Bo30y»KIAeHUS TpPH
YMEHBIIEHUH MAarHUTHOTO MTOTOKA, BEJIMYMHBI ITPUIIOKEHHOTO K KOPIO HAIIPSKEHHUS?
8.Kakumu ¢uznueckumu npuuynHaMu OOBACHSETCS pazinyue B (OpME eCTECTBEHHBIX
MexaHndeckux xapakrepuctuk JIIT npu He3aBUCMMOM U MOCIIEOBATEIHHOM BO30Y K-
eHun?

9.Ilouemy nnst JAIIT mocienoBatenbHOTO BO30YXKIEHUSI HEBO3MOXKEH PEXUM TreHepa-
TOPHOT'O TOPMOKEHHUSI?

10.Kak mocTpouTh €CTECTBEHHYIO MexaHuuyeckyro xapakrepuctuky [IIT mocnemoa-
TEJIBHOT0 BO30YKIeHUs?

11.KakoBsl ocHOBHbIe crocoObsl mycka JIIIT? Kak mpousBomsT pacuer MyCKOBOTO
peocrara?

12. KakoBbl ycnoBusi camoBo30y»xkaenust JAIIT nocinenoBaTenbHOro Bo30yx AeHUS B pe-
KUME TUHAMUYECKOTO TOPMOKEHUA?

13.HazoBute ocHOBHBIE cIOcOOBI perynupoBanus ckopoctu HIIT, ormerbTe ux aocto-
MHCTBA U HEJOCTATKHU.

14.Hauepture cxeMy 3aMelIeHUs] aCHHXPOHHOTO 3nekTpoasurarens (A/l) m HasoBute
OCHOBHBIE JOMYIICHUS, MPUHATHIE NPHU BBIBOJE YPABHEHUHM JJIEKTPOMEXAaHUUYECKON WU
MEXaHNYECKON XapaKTEPUCTHK.

15. HauepTure 37€KTpPOMEXaHUUECKYIO XapakTepucTUKy A/[ n Ha30BUTE €€ XapakTep-
HBIE TOYKH.

16.HauepTure MexaHn4ecKyro xapakTepucTuky A/l M Ha30BUTE €€ XapaKTEPHBIE TOUKHU.
17.HazoBHUTE OCHOBHBIE CIOCOOBI MOCTPOCHMSI €CTECTBEHHOM MEXaHMYECKOW XapakTe-
puctuku A/Jl.

18.B kakux auana3zoHax M3MEHSETCS CKOJbkeHue AJl B JBUraTebHOM pPEKHUME, B pe-
KMME€ F€HEpPaTOPHOr0 U JUHAMUYECKOTO TOPMOXKEHUS, B PEKUME TOPMOKEHUS MPOTH-
BOBKJIIOUECHHEM ?



7

19.Yto Takoe meperpy3zodHasi crnocoOHocTh AJl, KakoBa e€e 3aBUCUMOCTh OT BEJIMUYHUHBI
HaIpsKEHMS TUTAOIIEN CeTH?

20.Kak m3meHuTcs popMa MEXaHMYECKOM XapaKTepucTUKu AJl mpu yBelIHYEeHUU akK-
TUBHOTO CONPOTHUBJICHUS: a) B 1IENH POoTOpe; O) B IIENMU CTATOpa; B) MPU YMEHBIIICHUU
HaIpsKEHMS TUTAOIIEN CeTH?

21.Kak OCyIIEeCTBUTh PEXKUM JUHAMUYECKOTO TOpMOkeHUs AJ[? OCHOBHBIE CXEMBI
BKJIFOUEHHSI CTATOPHBIX OOMOTOK.

22 Kak u3zMmeHutcs ¢popMa MeXaHMYECKOW XapakTepucTtuku AJ[ B pexume nTuHaMuye-
CKOT'O TOPMOKEHHUS NPU YBEJIMYEHUU aKTUBHOTO CONPOTUBIICHHUS: ) B LIETIH POTOPA; 0)
B LIENU cTaTopa?

23 .KakuMm oOpa3om pacrpeaensercs 3Heprus npu padoTe 3JIEKTPOJBUraTessl B PexXU-
Max TOPMOKEHHUS (T€HEPATOPHOM, JTUHAMUYECKOM U MPOTUBOBKIIIOUEHUEM )?

24 .KakoBbl JJOCTOMHCTBA U HEJOCTATKH crocoba mycka A/ HermocpeACTBEHHBIM BKIIO-
YEHUEM B CETh?

25 Ilepeunciure cnocoObl yMEHbUIEHUS MyCKOBOTO TOKAa AJ[ ¢ KOPOTKO3aMKHYTBIM PO-
topom. KakoB ux o0muit HeJocTaToK?

26./laiite oneHky crnoco0y peryiaupoBaHusi yrioBod ckopoctu [IIT usmeHnenueM co-
IIPOTUBJIEHUS B LENHU sKOpsA. [IpuBennuTe cxeMbl BKIIIOUEHHUS U1 MEXAaHMUYECKUE XapaKTe-
PUCTHKHU.

27./JlaiiTe olieHKYy croco0y perynupoBaHus yrioBoit ckopoctu JJIT uzmenenueM noro-
Ka BO30yxaeHus. [IpuBenure cxembl BKIIOYEHHS M COOTBETCTBYIOLIUE JJIEKTPOMEXa-
HAYECKUE U MEXAHNUYECKUE XapaKTEPUCTHKHU.

28.laiiTe oueHky cnocoOy peryiaupoBanus yriaoBoil ckopoctu AIIT n3menenuem mon-
BOJMMOTO K IKOPIO HampspkeHus. [IpuBennTe OCHOBHBIE CXEMBbI BKIIOUECHHUS U MEXaHU-
YECKHE XapaKTEPUCTUKH.

29.Ilepeuncnure OCHOBHBIE CITIOCOOBI peryaupoBaHus ckopocTa AJl.

30.MexaHnuecKkue XapakTepUCTUKH, IPEUMYILECTBA U HEJOCTATKU IIPU PETYIUPOBAaHUU
yrioBoit ckopoctd A/l ¢ ga3HbIM poTOpOM: a) BBEICHHEM PE3UCTOPOB B LIETIb POTOPA;
0) U3BMEHEHUEM MUTAIOIIET0 HANPSKEHUS.

31.B yem 3akimrodaeTcs MPUHLHKI PEryIUpoBaHus ckopocTu A/l myTeM W3MEHEHHUS YuC-
na nap nostocos? I[IpuBeaure Hanbosee 4acTo BCTpeyaeMble Ha IPAKTUKE CXEMBI IIEepe-
KJIFOYEHUsI CTaTOPHONM OOMOTKM W TOJIydaemble MPU 3TOM MEXaHUYECKHE XapaKTep u-
CTHUKH.

32 .Hanummure ypaBHEHHME OCHOBHOT'O 3aKOHA M3MEHEHHsI HAIPSHKEHUs IPU 4aCTOTHOM
perynaupoBanuu ckopoctu A/l (popmyna Kocrenko). IIpoBenute ero aHanus mnpu mo-
CTOSIHHOM M BEHTWJIATOPHOM MOMEHTAX Harpy3KHu.

1.3. Ilepexoanbie mMpouecchbl B 3JIEKTPONPHUBOAE

O6mue cBenenus. [IpuunHbl BO3HUKHOBEHMS TIEPEXOJHBIX MpoueccoB. Buasl mne-
PEXOIHBIX IIPOLECCOB B MIEKTPOIPUBOJE.

MexaHn4yecKue nepexoqHble MPOLECCHl B AJIEKTPONPUBOAE C NMOCTOSIHHBIM JIMHA-
MHYECKUM MOMEHTOM, C TMHAMUYECKMM MOMEHTOM JIMHEWHO W HEJTMHEWHO 3aBUCALIUM
OT CKOPOCTH. DIJIEKTPOMEXAHUYECKHUE NIEPEXOAHBIE MPOLECCHI B AJIEKTPOIIPUBOLE C yue-
TOM 3JIEKTPOMAarHUTHOM MHEPLUHN IBUTATEIIS.
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DHepreTuyecKue noka3aTeiau padoThl AIEKTPONPHUBO/IA B IEPEXOIHBIX PEXKUMAX.
KoHTpoJbHBIE BONIPOCHI

1.KakoBbI BHEIIHWE M BHYTPEHHHE NPUYMHBI, BBI3BIBAIOLIME IEPEXOAHBIE IPOLIECCH B
3IEKTPONPUBOE?

2.B 4em 3aKkno4aeTcs NPUHLUUIHAIBHOE Pa3Inyue MEXIy MEXaHUYECKUMH U JJIEKTP O-
MEXaHUYECKUMU MEPEXOTHBIMU MPOLIECCAMU?

3.Uto Takoe 3JIeKTpOMEXaHUYeCcKas MOCTOSHHAs BPEMEHH, €€ (PU3NYECKUN CMBICI U
croco0bl onpeneneHus?

4.YT0 Takoe 31eKTPOMAarHuTHas MOCTOSHHAS, €€ (PU3NYECKUl CMbICH?

5.Kak m3MeHHUTCs BeIMUMHA DJEKTPOMEXAHUUECKOW MOCTOSHHOW MPHU YBEJIMUYCHHUU: Q)
MOJYJISl KECTKOCTH MEXaHUYECKOM XapaKTepUCTUKU; 0) MOMEHTa MHEPIMH; B) JOMOJI-
HUTEJIBHOIO CONPOTUBJICHHUS B LEMU AKOPS?

6.HauepTture KpuBbIE U3MEHEHUS CKOPOCTH, MOMEHTA M TOKA MEPEXOJHOTO Ipolecca
IIPU IIYCKE BJIEKTPONPHUBOAA C JIMHEMHBIMU MEXAHUYECKHMM XapaKTEPUCTUKAMHU DJIEK-
TpOJBUraTeNsl U paboueil MallvHBbI.

7.B 4yeM 3aKiIro4aeTcs CyIIHOCTh METOa IUIOIIALEH, UCIIOJIB3YEMOTr O I OIPEAEICHUS
BPEMEHM NPOTEKAHUS MEPEXOAHBIX MTPOLIECCOB?

8.Kak moBnuseT Ha NpOAOIKUTEIBHOCTD IyCKa AJIEKTPONPUBOAA YBEIUUYECHHUE NEepea-
TOYHOI'O UKcCIa peaykropa’?

9.Kak moBiuseT Ha MPOJOKUTENBHOCTh IyCKa aCHHXPOHHOIO 3JEKTPONPHUBOAA CHH-
KEHUE HANPSKEHUS MUTAIONIEN ceTn?

10.Kak onpenennuts MoTEpU HEPTUU NPHU IMyCKE, FTEHEPATOPHOM U JUHAMHYECKOM TOP-
MOYEHNH, TOPMOKEHUHU NPOTUBOBKIOYEHUEM?

11.B 4em 3akirogyaeTcs pa3HMIA MEXAY CTATUYECKON M TMHAMUYECKON MEXAHUYECKOU
XapaKTEPUCTUKAMU IJIEKTPOABUTATENA?

12.Ha3zoBuTe ciocoObl YMEHBILIEHHSI TOTEPh YHEPTUU B AJIEKTPONPHUBOAAX B MEPEXO/I-
HBIX pPEXKUMAaX.

13.Kak noBnusieT Ha BEIUYMHY NOTEPHh YIHEPTUM IIPU ITyCKE CHUIKEHNE HANIPSKEHUS MH-
Taroue cetu?

14.B xakOoM COOTHOLIEHWH HAXOAATCSA MOTEPU DHEPTUM NPU IYCKE ABYXCKOPOCTHOIO
AJl 10 MakcMMaJbHON CKOPOCTH B OJIHY CTYIIEHb U B IBE€ CTYIICHU?

1.4. BuiGop 3j1ekTpoABHUTraTe/ieid Mo MOIIHOCTH

O6mue ceenenusi. Harpes u oxnaxzaeHue snekrpoasurateneil. HomunanbHbie pe-
’KUMBI paboThl ABUrareneil. Harpy3zounsle quarpaMMsbl 3JIEKTPOIPUBO/IA.

Boeibop aBurareneii mo MOIIHOCTH TPH MPOJOKUTEIBHOM, KPATKOBPEMEHHOM,
MOBTOPHO-KPAaTKOBPEMEHHOM M MepeMeKaroleMcs pexxumax padotsl. [IpoBepka 3nek-
TPOABUTATENECH O MEXaHUYECKUM CBOMCTBaM (TI0 MYCKY M MEPErpy304HON CIIOCOOHO-
CTH).

KoHTpoJbHBIE BONIPOCHI

1.Yem onpenensercss AOIMYCTUMBIA HATPEB AJIEKTPOABUTATEIIS ?
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2.Ha3oBuTEe OCHOBHBIE JOMYUIEHUS, IPUHUMAEMbI€ NPU BBIBOJE YPAaBHEHUW HarpeBa U
OXJaXKICHUS DJIEKTPOABUTATENS.
3.Hanumure ypaBHeHHEe TEIJIOBOro OanaHca A padOoTaloIIEero AIeKTPOABUTATEs.
4.Yto Takoe KOADPUIMEHT YXYAIICHUS YCIOBUU OXJaxACHUs, ero Quanueckuit
CMbICH?
5.Y1o Takoe MocTosiHHAas BpPEMEHU HarpeBa, ee PU3NYECKUil CMBICI U CIIOCOOBI OIpeie-
nexus’?
6.Uem 0OBSICHSETCS, YTO Y CAMOBEHTUJIMPYEMBIX 3JEKTPOJBUraTeNei MOCTOSIHHAS Bpe-
MEHHU HarpeBa 3HaYUTENIbHO MEHbIIE TOCTOSSHHON BPEMEHU OXJIaXKIeHUA?
7.Kak u3MeHHUTCS MOCTOSTHHAsE BPEMEHU HarpeBa AJIEKTPOJBUTATENSI MPHU YBEIUYECHUU
Harpy3ku Ha Baiy?
8.Kak Bnmsier TemnepaTypa OKpPY’KAIOILIEW Cpellbl Ha JOMYCTUMYIO0 Harpy3Ky 3JEKTpoO-
JIIBUTATEIIA?
9.HanuiuTe B 00111€M BUJIE ypaBHEHUS HArPEBA U OXJIAXKIECHUS DJIEKTPOABUTATEIIS.
10.Kakue HOMUHaNBbHBIE PEXUMBI PaOOTHl 3JMEKTponpuBo0B npeaycMoTpersl ['OCT
183-747
11.Yto npeacraBistoT co00il HArpy304yHas [uarpaMma padodeit MalimHbl 1 Harpy304-
Hasl JuarpaMmma sjiekTpoasuratens? B uem ux paznuuue?
12.Ha3zoBuTe MeTObI BBIOOpA JEKTPOABUTATENEH MO MOIIHOCTH NP MPOAOJIKHUTEN b-
HOM peKuMe paboThl ¢ IEPEMEHHON HArpy3KOHu.
13.B uemM cOCTOUT METOJ SKBUBAJIEHTHBIX BEJTUYHUH MPHU BbIOOPE 3JEKTPOJIBUraTeNs MO
MOIIHOCTU? B Kakux ciy4asix 3TOT METOJ HENPUMEHUM?
14.Yrto Takoe K03pPULHUEHTH TEPMUYECKON U MEXaHUYECKOU Meperpy3Ku?
15.Kak BBIOMpPAIOT 1O MOUIHOCTH 3JIEKTPOABUTATElNb, MPEIHA3HAYEHHBIN ISl TPOI0JI-
AKUTENIbHOTO pexkuma (S1), mpu ero padote B KpaTKOBpeMEHHOM pexume (S2)?
16.9t1o Takoe I11B u ITH?
17.Kak BbIOMpAIOT MO MOIIHOCTH AJIEKTPOABUTATENb, PEJHA3ZHAYEHHBIHN 1JIs1 IPOI0JIKU
TenbHOro pexuma (S1), mpu ero pabote B HOBTOPHO-KPATKOBpEMEHHOM pexkume (S3)?
18.Kak BpIOMpaIOT 110 MOIHOCTH 3JIEKTPOABUTATEIb, TPEAHA3HAYEHHBIN /1711 TOBTOPHO-
KpaTKOBPEMEHHOTO pexkuma (S3), npu ero paboTte B JaHHOM pexuMe?
19.Kak n3MeHUTCA AOMYCTUMOE YHUCIIO BKIIFOUEHHUM B 4ac AJ] ¢ KOpPOTKO3aMKHYTBIM P O-
TOPOM IIPH YBEJIMYEHUHU HArpy3Ku Ha Baly?
20.Kak npoBepuTh BBIOpaHHBIN 10 HarpeBy A/l Mo BO3MOXKHOCTH 3allycka M Ha CTaTu-
YECKYI0 YCTOMYMBOCTh PA0OTHI C yUETOM BO3MOXXHOI'O CHUKEHUSI HANPSHKEHUS MMUTAI0-
e cetu?

Paszgea 2. CucremMbl aBTOMAaTH4YECKOI'0 YIIPABJICHUS

3JIEKTPOIPHUBOAAMHU

2.1. O0mme cBegeHust

Oo6mue cBenenus. Ilonsarue o peryianpoBaHUM KOOpAMHAT 3JeKTpornpusoja. O6-
1Y€ IPUHLUIIBI IOCTPOEHUS CUCTEM YIIPABIICHUS JJIEKTPONPUBOIaMH. Pa30MKHYyThIE 1
3aMKHYTBIE CHCTEMbl aBTOMAaTHYECKOro ympasieHus. OOpaTHbIE CBSI3U MO CKOPOCTH,
TOKY, HAIPSDKEHUIO U T.J1. AHAJOrOBBIE U JUCKPETHBIE DJIIEMEHTHI U YCTPOMCTBA yIpaB-
JIEHUS DIEKTPONpPUBOAAMU. MUKpPOIIPOLIECCOPHBIE CPEACTBA YIPABICHUS DJIEKTPOIPH-
BOJIAMU.
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KoHTpoJbHBIE BONIPOCHI

1.Yto B TeopuH 37EKTPONPUBOA TOHUMAETCS M0J] KOOPAUHATAMU AJIEKTPOIPUBOAA?
2.Y10 03HaYaeT peryJaupoBaHUe KOOPAUHAT JIEKTPONPUBOIA?

3.Ha3zoBuTe OCHOBHBIE MOKAa3aTeIsl, XapaKTEPU3YIOIIHE CIIOCOObI PEryJIMPOBAHUS YIIIO-
BOM CKOPOCTH BJIEKTPOINPUBOJIA.

4.B 4eMm 3aKit04aeTcss HEOOXOAMMOCTD PETYJIMPOBAHUS MOMEHTA (TOKA) 3JIEKTPOIBUT a-
Tens’?

5.B kakux ciayyasx BO3HUKAET HEOOXOJIHMMOCThH PEryJMPOBAHUS IMOJIOKEHUS HIIEKTPO-
npuBoaa’?

6.Kakue cucrembl ynpaBieHUs 3JIEKTPONPUBOJAMH HA3bIBAIOTCS HEABTOMATHU3UPOBAH-
HBIMU U aBTOMATU3UPOBAHHBIMHU?

7.Ha3oBuTe OCHOBHBIE NPHUHIMIBI MOCTPOCHHUS 3aMKHYTBIX CHCTEM PETYIHUPYEMOTO
AIEKTPONPUBOJA.

8.B yem 3akirouaercs paznuuuMe MEXAy Pa3OMKHYTBIMH M 3aMKHYTBIMH CHUCTEMaMHU
YIPaBIICHUS SJIEKTPONPUBOIAMU?

9.Kakue BUIbI OOpaTHBIX CBsI3€i BaM U3BECTHBI?

10.Kakue aHanoroBble 3J€MEHTHI MPUMEHSIOTCS B 3aMKHYTBIX CHCTEMaX YIPaBIICHUS
ANEKTPONPUBOAAMH.

11.Kakue nucKkpeTHble 3JIEMEHThI MPUMEHSIOTCS B 3aMKHYTBIX CHCTEMAaX YIpaBIEHUS
ANEKTPONPUBOJAAMH.

12.YT1o Takoe MuKpoIpoLeccop, MUKpoOBM u MuKkporpoleccopHasi CuCTeMa yIpaBiie-
HUSL.

2.2. Pa3oMKHYyTBIE CHCTEMBbI AaBTOMATHYECKOI'0 YIIPABJICHHUS
3JIEKTPONIPUBOAAMHM

IIpyHIMIBI ABTOMATUYECKOTO YNPABIECHUSA MYCKOM M TOPMOYKEHHEM JJIEKTPOJIBHU-
raTesnei B pa30MKHYTBIX KOHTAaKTHO-PEJIEHHBIX CHCTeMax. THIIOBBIE Y3JIbl KOHTAKTHO-
PENENHBIX CXEM YIPABIICHMS IIyCKOM U TOPMOXEHHUEM DJIEKTPOABUTATEIEN MOCTOSHHO-
ro U NEPEMEHHOI0 TOKA. THUIIOBBIE CXEMBI PA30MKHYTBIX CHUCTEM YIIPABIICHHUS JIEKTPO-
MIPUBOJAMU ITOCTOSTHHOT'O U MIEPEMEHHOTO TOKA.

KoHTpoJbHBIE BOIPOCHI

1.Ha3oBuTe OCHOBHBIE THUIBI ammaparypbl, UCIOIb3YEMOM B CHUCTEMax YNpaBIEHUs
anekTpornpuBoaaMu. KakoBel ux rpaguueckue u OyKBeHHbIE 0003HAUCHHSI Ha cXeMax?
2.J1ns1 kako#l uenu B cucTeMax yIpaBieHHs 3JEKTPONPUBOAAMH IPUMEHSIOT aBTOMAT U-
YEeCKHE BBIKJIIOUYATENs], TEIJIOBBbIE pesie, MarHuTHhIe nmyckarenu? Kak mpou3BoauTcs Ux
BBIOOD?

3.0cHOBHbBIE TpeOOBaHUs, MPEIBSABISEMbIE K CXEMaM aBTOMAaTUYECKOIO YNpaBJICHUS
ANEKTPOIPUBOIAMH.

4.Ha3oBuTEe MPUHIUIIBI aBTOMAaTUYECKOTO YNPABJIEHUS IIYCKOM M TOPMOXXEHHEM JJICK-
Tpoasurateneit (/1) B pa30MKHYTBIX PEIEHHO-KOHTAKTHBIX CUCTEMAX.

5.HauepTture mpuUHUUNUAIBHYIO CXEMY YINpAaBIEHUS HEPEBEPCUBHBIM U PEBEPCUBHBIM
AJNEKTPONPUBOAOM C ACUHXPOHHBIM KOPOTKO3AMKHYTBIM 3JIEKTPOJABUTATENEM C UCITIOIb-
30BAHMEM MATrHUTHBIX ITyCKaTeIei.
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6.CocTtaBbTe U OOBSCHUTE MNPUHUMUIIHAAIBHYIO CXEMY aBTOMAaTUYECKOI'O YINpaBIEHUs
nyckom JIIT ¢ aByms ctynensimu myckoBoro peocrara B pyHkuuu 3/1C.

7.KakoBo Ha3HaueHHE OJIOKHMPOBOYHOIO pPeJie, UCMOIb3YyEMOTO B CXEMax aBTOMAaTUYe-
CKOTro ynpasiieHus: myckom J/] B GpyHKIuu ToKa?

8.CocTraBbTe M OOBSICHUTE MPUHUUIIUAIBHYIO CXEMYy aBTOMAaTUYECKOI'O YIpaBIEHUS
nyckoM AJl ¢ Tpemsi CTyNEeHsIM MyCKOBOTO peocTaTa B (PyHKIUU BPEMEHU C MCIOJIb30-
BAHUEM ITHEBMATUYECKUX PEJIE BPEMEHH.

9.CoctaBbTe U OOBSCHUTE MNPUHLMUIIHAAIBHYIO CXEMY aBTOMAaTUYECKOI'O YINpaBIEHUs
nyckoM A/l ¢ ga3HbIM pOTOPOM C ABYMs CTYNEHSIMH IIYCKOBOTO peocTaTa B (yHKUUU
BPEMEHHM C UCIIOJIb30BAHUEM DJIEKTPOMArHUTHBIX PEJIE BPEMEHH.

10.06bsicHUTE YCTPOMCTBO, MPUHIMI paboThl perne KoHTposisi ckopoctu (PKC) u co-
CTaBbTE CXEMY AaBTOMATHYECKOTO YMPABJIEHUS TOPMOKEHHEM NPOTHUBOBKIIOYEHUEM
ACMHXPOHHOT'O KOPOTKO3aMKHYTOTO JIBUTaTEJIs.

11./]aiiTe cCpaBHUTEIBHBIN aHATU3 CXEM aBTOMATUYECKOIO YIPABJIECHUS IIyCKOM U TOP-
MoxkeHreM D/l B yHKIMU TOKA, BpEMEHH U CKOPOCTH.

2.3. 3aMKHYTbIE CHCTEeMbI ABTOMATHYECKOI'0 YIIPaBJICHUS
3JIEKTPONIPUBOAAMHM

PerynupoBanue CKOpOCTH ABHUTraTesel MOCTOSHHOIO TOKA B CHCTEMAXx: yIpasisie-
MbIM TipeoOpasoBatenb-aABuratenas (YII-J[), UuMOyabCHBIM PEryasaTop HampsKEHUs -
neuratens (MPH-JI). PerynupoBaHue CKOPOCTH aCHHXPOHHOTO JJICKTPOJBUTATENS B
CUCTEMaXx: TUPUCTOPHBIN peryisTop HampsbkeHus - asuratens (TPH-A/L), nmpeobpaso-
Barenb yacToThl - aBurarens (IIY-AJl). KackamHble cxembl peryjaupoBaHusl CKOPOCTU
ACMHXPOHHOIO 3JeKTponpuBoaa. Claeasuui 3IeKTPONpUBO. IDIEKTPONPUBOL C IPO-
IPAMMHBIM yIPAaBIEHUEM. DJIEKTPONPUBOJ C ATAIITUBHBIM YIIPABICHUEM.

KoHTpoJbHBIE BONIPOCHI

1.Kako#t Tun ynpasisieMbIX npeoOpaszoBaresieil uMeeT HauboJiblee NTpUMEHEHUE B pe-
IYJIUPYEMOM 3JEKTPONPUBOJE MOCTOSHHOTO Toka? IlpuBenure QyHKIUMOHAIBHYIO
CXEMY PETYJIMPYEMOTO dJIEKTPOIPUBO/IA IIOCTOSIHHOIO TOKa B cucreme YII-/I.
2.HauepTtuTe OCHOBHBIE CXEMBI HEPEBEPCUBHOIO U PEBEPCUBHOTIO JIEKTPOIPUBOJIA ITO-
CTOSIHHOI'O TOKa C Tpex(a3HbIMH TUPUCTOPHBIMH MPE0Opa30BATENSIMU U COOTBETCT-
BYIOILIME MEXAHUYECKHE XaPAKTEPUCTUKH.

3.Hauepture CTpyKTypHBIE CXeMbl 3aMKHYTOM cuctembl YII-J[: a) ¢ oTpunarenbHon
0o0paTHOM CBSI3BIO MO CKOPOCTH; 0) OTPUIIATEIIBHOM OOPATHOM CBSI3bIO MO HAMPSIHKEHUIO;
B) C MOJIOKUTEIBHOU OOPATHOM CBSI3bIO IO TOKY SKOPS U COOTBETCTBYIOLIUE MEXaHHYe-
CKHME XapaKTEPUCTUKHU. /[aliTe CpPaBHUTENBHYIO OLIEHKY TaHHBIX CUCTEM.

4. Haueptute (PyHKIIMOHAIBHBIE CXEMbl U MEXAHUYECKHE XAPAKTEPUCTUKHU PETYIHUPYe-
MOI'0 aCMHXPOHHOTO 3JEKTPONPUBOAA B PA30MKHYTOW M 3aMKHYTOW CHUCTEMAaX «THUPH-
CTOPHBIN PETYJSATOP HAPSIKEHUS — JIBUTATEIIbY.

5.Kakue OCHOBHBIE THIIBI CTaTHYECKUX IMpeoOpazoBaresieid 4acTOThl BaM H3BECTHBI?
[IpuBeauTe MX PyHKIIMOHATIBHBIE CXEMBI U IATE€ CPABHUTEIbHYIO OLICHKY.

6.Kakoli 3neKTpOonpuBO/I HA3bIBAETCA CICASIIUM?

7.HauepTure CTPYKTYpHBIE CXEMBI CIEAAIIETO MPUBOLA PEIIEMHOTO U HENPEPHIBHOTO
JNEUCTBUS U IPOBEINUTE UX CPABHUTEIIBHBINA aHAIU3.
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8.UT0 Takoe 3JIEKTPONPHUBO/I C MPOTPaMMHBIM yripaBiieHueM? OCHOBHBIE €0 BUIBI.

2.4. DNeKTPONPHUBOABI CO CNECHUAIBHBIMU CBOMCTBAMM U XapAKTEPHUCTUKAMU

DNEKTPONPUBOJ C JTUMHEHHBIMHU 3JIEKTPOABUTATENAMU. DIEKTPONPUBOJL C IIAro-
BbIM (LIJ]) u BenTHnbHBIM (B]l) a5exTpoaBurarensimu.
KoHTpoJbHBIE BOIPOCHI

1.YTo Takoe nuHenHbIA A/l 1 KaKOBBI IEPCIIEKTUBBI €I0 UCIOJIb30BAaHUS B CEIBCKOM
X03s11CcTBE?

2.1TosicHUTE MPUHLKI IEUCTBUS IArOBOTO AJIEKTpoaABUraresns, suasl LI/

3.YTo Takoe BEHTWJIBbHBINA dJeKTpoaBHUrarenb? Kakue KOMMyTaTOpbl UCIONIB3YIOTCS
B BJ1?

4.Ha3oBuTE 0COOEHHOCTH BEHTUJILHOTO 3JIEKTPONPHUBO/IA C MHAYKTOPHBIM JIBUTaTe-
JeM.

2.5. O0mast MeTOAMKA BHIOOPA 3JIEKTPONPUBOAA

Oco0eHHOCTH BBIOOPA AIIEKTPONPUBOAA CETBCKOXO035UCTBEHHBIX Pa00YMX MAaIIMH.
Br16op a5ekTponpuBoa: MO POy TOKAa U YPOBHIO HAIPSKEHUs, IO KOHCTPYKTUBHOMY
UCIIOJIHEHUIO U CTIOCO0Y MOHTAa)Ka, MO CTETEHM 3allUIIEHHOCTH OT BO3JEHCTBUSA OKPY-
KAIOLEH Cpelbl, MO0 YacTOTE€ BpAIEHUS U CHOCO0Yy pEeryjivpoBaHUs KOOPAMUHAT, IO
MOIIIHOCTHU U3 YCJIOBUI OIYCTUMOI'O HarpeBa, 0oecrneueHus mycka, CTaTH4eCKoOu 1 Au-
HAMHUYECKON YCTOUUYUBOCTH BIICKTPONPUBOJIA.

KoHTpoJbHBIE BONIPOCHI

1.®@akTOophl, BAUSAIOIIKE HA BHIOOP 3JIEKTPOABUTATENEH, pa0OTAIONIMX B CEbCKOX035 -
CTBEHHOM MPOU3BO/ICTBE.

2.JlaliTe CpaBHUTENBHYIO OLIEHKY 3JIEKTPOIPUBOIOB MOCTOSHHOTO U MEPEMEHHOIO TOKa
C TOYKHU 3PEHHUS UCIIOJIb30BAHUS B YCIOBHIX CEIBCKOIO XO35UCTBA.

3.KakoBbl 0COOEHHOCTH BBIOOpA JIBUTATEINCH JIJIsl PETYIUPYEMOTO IEKTPOIpUBOIa?
4.B Kakux ciaydasgx BO3HUKAET HEOOXOJIMMOCThH HCIOIb30BAHUS ACUHXPOHHBIX KOPOT-
KO3aMKHYTBIX 3JIEKTpoABUrarenei Hanpsbkenuem 660/380 B?

Pa3znen 3. DiieKTPONPUBOJ B CeJILCKOX03S1IICTBEHHOM NPOM3BOACTBE

3.1. O0mme BONPoOCHl aBTOMATU3HMPOBAHHOI0 YJICKTPONPHUBO/IA B CEJIbCKOXO0-
3AHCTBEHHOM IPOU3BOJACTBE

XapakTepHble 0COOEHHOCTH pabOThl JIEKTPOIPHUBOJA B YCIOBHUSIX CEIbCKOXO35M-
CTBEHHOI'O IIPOU3BOJACTBA. lIpUBOIHBIE XapaKTEPUCTUKU CEJILCKOXO3SIMCTBEHHBIX Ma-
LIMH U METOBI UX IKCIIEPUMEHTAIILHOIO OIPEACIICHUS.

[IpoBepka obecrnieyeHHs] MyCKa UM YCTOMYMBOW PabOThl ACUHXPOHHOIO 3JIEKTPO-
[IPUBOJIA IIPU NIUTAHUU OT UCTOYHHUKA COU3MEPUMOMN MOLIHOCTH.
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KoHTpoJbHBIE BONIPOCHI

1.KakoBbl xapakTepHble OCOOEHHOCTH Pa0OTHI 3JIEKTPONPUBOAA IPH BBINOJIHEHUU
CEJIbCKOXO3SMCTBEHHBIX TEXHOJIOTUYECKUX MPOLECCOB?

2.JlaiiTe onpeneneHye NPUBOIHBIM XapaKTEPUCTHKAM pabOYMX MalluH.

3.Kakue TpeOoBaHUSA NPENBABIAIOT MPUBOAHBIE XAPAKTEPUCTUKH PaObOYMX MALIUH K
AIEKTPOJBUTATENAM ?

4. Kakue NpUMEHSIOTCS METOAbl 3KCIEPUMEHTAIBHOTO OINpEAeNIeHUs MPUBOAHBIX Xa-
PaKTEPUCTUK pabOYMX MaIlnH?

5.B 4yeM cocToUT MEeTOMKa MPOBEPKU 0OeceueHns MycKa U yCTOMYMBOM pabOThI A€ K-
TPONPHUBOBI IPU MUTAHUHU OT UCTOYHUKA COM3MEPUMOM MOLTHOCTH?

3.2. DJIeKTPONPUBO/ M1 ABTOMATHU3AIUA HACOCHBIX H
BEHTHJISIIUOHHBIX YCTAHOBOK

[TpuBOHBIE XapPAKTEPUCTUKU M PEKUMBI PaOOTHI HACOCOB M BEHTHIISATOPOB. BbI-
00p TUIa U pacyeT MOIIHOCTH UX JIEKTPONpUBOAa. [[pUHIIUTIBI peTyIHpOBaHUs TOAAYN
HACOCOB M BEHTUJISITOPOB.

DJEKTPONpPHUBOJ W aBTOMATH3allMsl BOJOCHAOXKAIOIIMX YCTAHOBOK OAaIlleHHOTO H
0e30aleHHOro TUMa, yCTaHOBOK opoleHus. OCOOEHHOCTH pabOThl, TUTIOBBIE CXEMbI U
KOMILJIEKTHI 3JIEKTPOOOOPYAOBAHMS.

DJEeKTPONPUBOA M aBTOMATH3AIMS BEHTUJISIIMOHHO-OTOMHUTENBHBIX YCTaHOBOK
MPOU3BOJICTBEHHBIX C.-X. MoMemnieHuil. OcCOOEHHOCTH pabOThl, TUMOBBIE CXEMBI U KOM-
TUIEKTHI JIEKTPOOOOPYIOBAHHS.

KoHTpoJbHBIE BONIPOCHI

1.KakoBbl 0COOEHHOCTH MPUBOJHBIX XaPAKTEPUCTUK U PEKUMOB pabOThl HACOCOB U
BEHTUJISITOPOB U UX TPEOOBAHUS K JIEKTPOBUTATENIO?

2.I1lo kakuM mapameTpaM BbIOMPAIOTCS TUIl U MOIIHOCTH 3JIEKTPONPUBOJOB HACOCOB U
BEHTUJIATOPOB?

3.B ¢yHKIMH KakMX TapamMeTpoB M KaK PEryjaupyeTcs mojadya HacoCOB M BEHTUJISTO-
poB?

4 Ilpoananu3upyite pabOTy OCHOBHBIX MPUHIMIHUAIBHBIX CXEM YIPABJICHHS MPUBOJA-
MU HACOCOB U BEHTHJIAITOPOB.

5. Kakue BeIM4MHBI BIUSIOT HA MAaKCUMAJIbHOE YUCIIO BKJIIOYEHHUI B Yac 3JIEKTPOIp U-
BOJIa HACOCHBIX YCTAHOBOK M KaK OHO BJIMSET Ha YCTAHOBJIEHHYIO MOILIHOCTh 3JIEKTPO-
JIBUTATEIIS?

3.3. DaeKkTponpuBoa HeHTPUYT

[IpuBOHBIE XaPAKTEPUCTUKH U OCOOEHHOCTH Iycka LeHTpudyr. Beibop Tuna u
pacdeT MOIIHOCTHU UX JIEKTPONPUBO/IA.

CxeMbl 3JEKTPONPUBOJOB HEHTPUDPYT (C HEHTPOOESKHOU MYy(PTON CKOJIbKEHHUS,
BBICOKOYACTOTHBIA, MHOTOCKOPOCTHOM U JIp.).
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KoHTpoJbHBIE BONIPOCHI

1.Kakre 0coOEHHOCTH MPUBOJHBIX XapAKTEPUCTUK U PEKUMOB pabOThl LHEHTPUDYT U UX
TpeOOBAHMS K DJIEKTPOABUTATEIIO?
2.Ilo kakuM mapameTpaM BbIOMPAETCS THUIl U MOIIHOCTH AJIEKTPOABUTATENS ISl 1€H-
Tpudyr? |
3.B uem 3akmtoyaeTcsi 0COOEHHOCTD 3JIEKTPONPUBOA LIEHTPUPyr?
4. Kakolt nmpuHIMN JEUCTBUSL YCTPOICTB, 00JIEryaroniuX MyCcK JIEKTPOABUTATENICH 1S H-
Tpudyr?

3.4. DJIeKTPONIPUBOA KOPMONPUTOTOBUTEIbHBIX H

KOPMOPAa3IaTO4YHbIX MAIIMH

[IpuBoAHbBIE XapaKTEPUCTUKH U OCOOEHHOCTH PabOThl KOPMOIPUTOTOBUTEIBHBIX
MallliH (U3METbYUTENH, APOOUIKU, CMECUTENHN U Jp.). BeiOop Tuma u pacuer MOIIHO-
CTH UX 3JIEKTPONPUBOJA. ABTOMATHU3ALUS, TUIIOBBIE CXEMbI U KOMILJIEKTHI 3JIEKTPOOOO-
PYJlIOBaHUS.

[IpuBOHBIE XapAKTEPUCTUKU U PEXUMBI paOOTHI CTAMOHAPHBIX TPAHCIIOPTEPOB.
Br16op THMma u pacyeT MOUTHOCTH UX AJIEKTPONpPUBOAA. ABTOMATHU3AIUs, TUIIOBBIE CX€-
MbI 1 KOMIUIEKTBI 3JI€KTPOOOOPYI0BAHMS.

[IpuBOAHBIE XapaKTEPUCTUKU U PEXKUMBI paOOTHl MOOMIBHBIX KOPMOPA3JaTYUKOB.
Bb16op THIa M pacyeT MOUTHOCTH UX AJIEKTPONPUBOAA. ABTOMATU3ALIMS, TUIIOBBIE CXe€-
MbI 1 KOMIUIEKTBI 3J1IEKTPOOOOPY 10BAHMSL.

KoHTpoJbHBIE BONIPOCHI

1.KakoBbl OCOOEHHOCTM MPUBOJHBIX XapaKTEPUCTUK, YCIOBUH M PEXKHUMOB PabOTHI
KOPMOINPUTOTOBUTEIBHBIX MAalllMH, CTAIIMOHAPHBIX U MOOMJIBHBIX TPAHCHOPTHBIX yCTa-
HOBOK U UX TPEOOBAHUS K JIEKTPOJBUTATEISIM?

2.Ilo xakuM mapameTrpaM BbIOMpAETCs THI U MOIIHOCTH 3JIEKTPONPHUBOJA JJIsi KOPMO-
MPUTOTOBUTENBHBIX MAIIMH, CTALIMOHAPHBIX U MOOMJIBHBIX TPAHCIIOPTHBIX YCTAHOBOK?
3.IIpoananu3upyiiTe paboTy TUNOBBIX NPUHIUIIUAIBHBIX CXEM YIPABICHUS NPUBOJAMU
KOPMOIIPUTOTOBUTEINIBHBIX MAIIMH U arperaTtoB U TPAHCIIOPTHBIX YCTAHOBOK?

4.Kakue MeponpusTus U YCTPOWCTBA MPEeayCMaTpUBAIOTCS ISl 0OJIETYeHHs] PEKUMOB
ycKa U paboThl 3IEKTPOIBUraTENEH KOPMOIPUTOTOBUTEIbHBIX MAIIUH?

3.5. DJIeKTPONPHUBO/ YCTAHOBOK M MEXaHU3MOB PEMOHTHBIX
MAaCTEePCKHUX CeIbCKOXO03AMCTBEHHBIX NPeANPUATHH

[IpuBOHbIE XAapPAaKTEPUCTUKHU, PEKUMBI U OCOOEHHOCTH PalbOThl 3IEKTPOTAJIEH,
KpaHOB Majioi MOIIHOCTU. BbIOOp THIa M pacyeT MOIIHOCTH MX JIEKTponpuBoaa. Tu-
MOBBIE CXEMBbI YIIPABJICHUS U KOMIUIEKTHI 3JIEKTPOOOOPYA0BaAHUS.

[IpuBOHBIE XapaKTEPUCTUKH METANIO- U JIepeBOOOPadATHIBAIOIIMX CTAaHKOB U
TpeOOBAHMS K MX AJIEKTPONPUBOAY. BbIOOp THMA U pacdyeT MOIIHOCTH MX 3IEKTPOIpPH-
Boza. THUIOBbIE CXEMBI YNIPABIEHUS U IEKTPOOOOPYI0BAHUE CTAHKOB.

PexxuMbl paboThl M TpeOOBAHMS K BJEKTPONPUBOIY CTEHIOB JJIsi OOKATKU aBTO-
TPaKTOPHBIX JIBUraTesIeil BHYyTPEHHErO CropaHus rnocie peMoHTa. Beibop Tuna u pacuer
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MOIIIHOCTU MX 3JIeKTponpuBoaa. CXeMbl yHpaBlIeHUS U KOMIUIEKTHI AJIEKTPOOOOPY10-
BAHMS.
KoHTpoJbHBIE BONIPOCHI

1.KakoBbl OCOOEHHOCTH MPUBOJHBIX XaPAKTEPUCTUK, YCIOBUU M PEKUMOB PadbOTHI
AIEKTPOTaNeH, KpaHOB MajOW MOIIHOCTHU, METAJIO- U JIEPEBOOOPaOATHIBAOIIMX CTaH-
KOB, cTeH10B 111 oOkatku JIBC ?

2.I1o xakum napamerpaM u GhopmysiaMm BBIOMPAETCS TUI U MOIIHOCTH 3JEKTPOINPUBO/IA
JUTSl KpPAaHOB MaJlol MOIIHOCTH, METAJIO- U IePEBOOOPa0aTHIBAIOIINX CTAHKOB, CTEHIOB
s ookarku JIBC ?

3.Ilpoananu3upyiite paboTy TUIIOBBIX MPUHIUMHAIBHBIX CXEM yIIPaBJICHUS TPUBOIAMU
ANEKTPOTANICH, KpaHOB MaJloi MOIIHOCTH, CTeHI0B /7151 0Okatku JIBC.

4.3aueM M Kak BBIMOJHSAIOTCA XOJIOJHAS W ropsiyasi 0OKaTKu JBUratesiell BHyTPEHHETO
cropaHusi Ha OOKaTOYHbBIX CTEHJaX?

3.6. Dy1eKTPONPUBO U ABTOMATH3ALMS MOTOYHBIX JUHUH

O6mue cBenenud. TpeOoBaHUs K 3JIEKTPONPUBOY U CXEMaM aBTOMATH3alUU MO-
TOYHBIX JTUHUN. XapaKTEPUCTUKHA MOTOUHBIX JIMHUM, TPUMEHSIEMBIX B )KUBOTHOBO/ICTBE,
NTULEBOJCTBE, PACTEHUEBOACTBE, OCOOCHHOCTH MX 3JIEKTPONPHUBOJIA U CUCTEM aBTOMa-
TUYECKOTO YNPABJICHUS.

Hcnonp30BaHne nporpaMMHUpPYEMBIX MUKPOKOHTPOJUIEPOB U YIIPABISIOIIUX MHK-
po-OBM 1514 ynipaBieHUs] TOTOYHBIMU JIMHUSIMHU.

KoHTpoJbHBIE BONIPOCHI

1.Kakue npeabsBisitoTcs TpeOOBaHMS K CXEMaM YMPAaBICHUS ABTOMATU3UPOBAHHBIM
AIEKTPONPUBOAOM MOTOYHBIX JIUHUN?
2.KakoBbl OCOOEHHOCTH aBTOMATU3MPOBAHHOTO 3JEKTPONPHUBOJIA MOTOYHBIX JIMHUHA B
KUBOTHOBOJICTBE, ITULIEBOJCTBE, PACTEHUEBOJICTBE?
3.B kakoM nopsiaKe Mpou3BOAATCS IyCK U OCTAHOBKA MTOTOYHOM JINHUU?

3azlaHne N MECTOANYECCKHUEC YKA3aHUHA 110 BBIITOJIHCHUTO

KYpPCOBO# padoThI

O0mme ykazanus

VY4eOHbIM TUIaHOM N0 Kypcy "ABTOMaTHU3WPOBAHHBIM 3IEKTPONPUBOA" Mpeay-
CMOTPEHO BBINOJIHEHUE KypPCOBOM pabOTHI.

3amaueil KypcoBOil paOOThl SIBISETCS 3aKpEIUIEHHUE TEOPETUYECKUX 3HAHUHU 0
KypCY, pa3BUTHE HaBBIKOB CAMOCTOSITEIbHOM pabOThI, @ TAK)KE OCBOEHHE METOJOB pac-
4yeTa U BbIOOpa 3IEKTPONPUBOAOB CEIbCKOXO03MCTBEHHBIX MAIIMH U YCTAaHOBOK.

JIJis BBITIOJIHEHHSI KYPCOBOM pabOThI CTYJAEHTY CJIEAYyeT M3Y4YHTh TEOPETHUYECKHIl
Marepuall I0 JIMTEPATYPE U, C LEIbIO ONEHKU CTENEHU YCBOEHUS, OTBETUTh Ha KOH-
TPOJIBHBIE BOIIPOCHI.

IlosicHuTENBbHAS 3alMCKA MUIIETCSA C OCTABJICHHUEM IIOJEH Ul 3aMEYaHUM pEelLeH-
3eHTa. ComepKaHue MOSICHUTENBHOU 3allUCKU PA3JENSIOT Ha YacTH, pa3Jeibl U I0Apa3-
NIENbl, UMEIOIINE MOPSAIKOBbIE HOMEpa. Bce cTpaHMIBl 3alMCKU, BKIIOYAs PUCYHKHA U
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Tabnuibl, HyMepyroTcs. Homep cTpaHuilbl IpocTaBiasieTcss BHU3Y MOCEpPEANHE, HAaUUHAS
¢ BBeleHMS. DOpMyNbl TaKKE€ HYMEpYIOT, IPOCTaBJsisl HOMEpP C INPaBOW CTOPOHBI B
KpPYTJIbIX CKOOKax. 3Ha4e€HHs] CHMBOJIOB M YMCIIOBBIX KOA((UIIMEHTOB, BXOJAIIUX B
bopmyiy, pacippOBBIBAIOTCS HEMOCPEICTBEHHO MO HEil. 3HaUueHue KaXkJ10ro CUMBO-
Jla Tat0T C HOBOM CTPOKH, HauMHasl MEPBYIO CTPOKY €O cjioBa "rae" 6e3 JBoeTouus mo-
CJI€ HETO.

Bce pacuetsl B KypcoBoi paboTe BBINOIHSAIOTCS B MexKAyHApOIHON cUCTEME eu-
Hul uzmepenus (CH1). Ycnosuble rpadpuyeckue 1 OyKBEHHbIE 0003HAUEHUSI B AJIEKTP U-
YECKUX CXEMax JOJKHBI COOTBETCTBOBATH TpeboBaHusaM AeiicTBytomux 'OCT.

Ha TuTynpHOM JIMCTE MOSCHUTENBHOM 3alIMCKU YKa3bIBAETCS: HAUMEHOBAHUE YHU-
BepcuteTa u Kadepsl, TeMa KypcoBoii paboThl, HOMEp BapuaHTa, haMUIusl, UMs, OTY e-
CTBO M MOJIUCH CTYJIEHTA, IU(p U JaTa BHIMOIHEHUS PaOOTHI.

B KOHIIE MOSICHUTENIBHOW 3alMCKA NPUBOAUTCS CHUCOK MCIOJIb30BAHHOW JIMTEpPA-

TYPBL.
3aganue 1151 KypcoBOM padoThI

Yacts 1

1.1./Ing rmaBHOTO MPUBOJA MOJABEMHO-

> Penyxrop ro MEXaHH3Ma, BBIIOJIHEHHOTO MO KH-
Al | = bapaban HEMAaTUYECKOU CXEME, ITPUBEICHHON Ha
| / | puc.l, B COOTBETCTBUU C UHUBUIyaTb-

X B HBIM 3aJlaHHE€M BBIOpAaTh ACHHXPOHHBIN

Tpy3 anektpoasurarenb (All) ¢ dhaszubM po-

TOPOM, TN U MapKy peaykropa. Pexum
paboThl 3JEKTPONPUBOJA — MOBTO PHO-
KpaTKOBpeMeHHbIH (S3).

Puc.1 1.2.PaccuntaTh CONPOTUBIEHUS CTYIE-

HEH IyCKOBOI'0 peocTaTa U ONpEIesInTh

ITyCKOBOM TOK B POTOPE 3JIEKTPOABUTATENS U B CETH.
1.3.Pa3paborarh cxeMy aBTOMAaTHYECKOTO YIpPaBJICHHUS IYCKOM 3JEKTPOJBHUraTesis B
¢GyHKUIMHU apameTpa (ToKa, BpeMEHHU, CKOPOCTH), YKa3aHHOTO B 3aJJaHUU.
KonuuecTBo CTymneHell IMyCKOBOTO peocTaTa JOJKHO COOTBETCTBOBATH pPACUETy
(cm.I1.1.2). BeiOpath HEOOXOAMMYIO annapaTypy 3alUThl U YIPABICHHUS.
1.4.Jln1 rmaBHOrO MPUBOJAA MOJBEMHOIO MEXaHU3Ma OIpPEAEIUTh CONMPOTUBICHHMS, KO-
TOpbIE TpeOyeTcsl BBECTH B LIETIb POTOPA, YTOOBI IPy3 ABUTANICA HA MOJBEM M Ha CIIyCK
CO CKOpPOCTHhIO, paBHOU 0,5 3amaHHOrO 3HayeHus. [IoCTpOUTh NCKYCCTBEHHBIE MEXAH H-
YEeCKUE XapaKTEPUCTUKU U ONPENETUTh TOKH B POTOPE U B CETU MPU YKA3AHHBIX PEXHU-
Max paboThl.

Yacts 2

2.1./1ns nmpuBOJia MOILEMHOTO MEXaHU3Ma BbIOpATh ACHHXPOHHBIN JJIEKTPOJIBUTATEIH C
KOPOTKO3aMKHYTHIM POTOPOM C MOBBIIIEHHBIM CKOJIbXEHUEM. PexxuM paboThI 3JEKTpO-
npuBoja - S3. IIoCTpOUTh €CTECTBEHHYIO MEXAHUYECKYI0 XAPAKTEPUCTUKY U XapaKTe-
puctuku npu HanpsokeHuax 0,5; 0,7 u 0,9 HoMUHANIBHOTO 3HAYEHHUS.
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2.2 Jlng npuBOJa MOABEMHOIO MEXAHU3Ma BbIOPATh ACUHXPOHHBIN 3JIEKTPOABUTATEND C
KOPOTKO3aMKHYTBIM POTOPOM OCHOBHOI'O UCHOJIHEHHUS. PexxuM paboThl 3J€KTPONpPUBO-
na - S3.
2.3.0npenenuth BpeMs MyCKa JJICKTPOJBUTATENs, BEHIOPAHHOTO B MM.2.2, U MOCTPOUTH
3aBuCUMOCTH W = | (t) uM, =y (t)
2.4 11 >neKTpoABUraressi, BbIOPAHHOTO B 1M.2.2, ONPENEIUTh JAOMYCTUMOE YHCIIO
BKJIFOUEHUH B 4ac.

Yacts 3

3.1.J1ns mpuBOJa MOABEMHOIO MEXaHU3Ma BbIOPATh ACUHXPOHHBINA 3JIEKTPOABUTATEND C
KOPOTKO3aMKHYTBIM POTOPOM C IMOBBIIIEHHBIM ITyCKOBBIM MOMEHTOM, CUMTasl, YTO pa-
UM PaOOThI JIEKTPONPUBOJA — KPATKOBPEMEHHBIN (S2) U BpeMsi pabOTbl COCTaBISIET
15 muH.
3.2.0npenenuTh NpEBBILICHUE TEMIIEPATyphbl ABUTATENsl B KOHIIE YKa3aHHOI'O BPEMEHHU
paboTHL.

Yacrts 4

4.1.PaccunTaTh mapamMeTphl CXEMbI 3aMEIICHUS MO KaTaJIOKHBIM JaHHBIM ACUHXPOHHO-
IO AJIEKTPOJABUTATENS, BBIOPAHHOTO B 11.2.2.
4.2.1IocTpouTh MEXAaHUYECKHE XAPAKTEPUCTHUKHU JIBUTATENS IIPU YACTOTHOM PETYJIHPO-

U
BaHUM cCKopocTH 1o 3akony — = Const s yactor 10, 25, 50 u 100 I

[Ipu BeIMOTHEHUU KypCOBOM pabOThl HEOOXOAMMO UMETh BBUY CIEAYIOIIEE:

1.Becom Tpoca MOXKHO npeHeOpeyb.

2.ONeKTpOoABUraTEIM OCHOBHOT'O HMCIOJHEHUs AJis MPUBOJA MOABEMHOTO MEXaHU3Ma
BBIOMpAaTh C CUHXPOHHOM 4YacTOTOW  BpAalllEHUsA: [JJIs YETHBIX BapUAHTOB

n, = 1500 06 / mun, nns vevernsix — n, = 3000 06 / mun .
R

3.0THOIIEHNE A = EI MPUHSTH PABHBIM €JIUHUIIE.

4.Bpemsi LMKJIa B MOBTOPHO-KPATKOBPEMEHHOM pEXUME MPUHSTH PaBHBIM COIJIACHO
I'OCT 183-74 ctannaptHomy — 10 MUHYT.

5.MOMEHT CONPOTHUBIICHUS PU CITYCKE U NOIbEME CUUTATh HEU3MEHHBIM.

6.CHIKeHNE HaNpsHKEHUS TIPU ITyCKE MPUHATH PaBHBIM 7,5%.

7.IocrosiHuyto Bpemenu HarpeBa I, mpuHsTh paBHOi C/2A.

BapuaHTt kypcoBoil paboThl BblaeT npenojanaresib. VIcXonHble AaHHBIE UL CBOETO,
BapUaHTa, KOTOPBIMH SIBJISIOTCA: CKOPOCTh rpy3a V', macca rpysa m , nuamerp Gapaba-

na d, moment unepuuu 6apabauna J;, KITJ| nepenaunh ,, IpogomKHTENBHOCTD BKITIO-

yenus IIB u Tun CXEMBLI, ITPUBCACHLI B IIPUJIIOKCHUH 1.



18

MeToanuecKue COBEThI

A P
Yacrs 1
P, P,
p 1.1.{ng mpaBUIbHOTO BBIOOPAa MOLIHOCTH
e SIIEKTPOJBHUraTeNlsi  IMOABEMHOTO  MEXaHHU3Ma
ClelyeT TOCTPOUTh HArpy304HYIO JHUArpaMmy
> (puc.2), s 4ero HEOOXOJAMMO OIPEETUTh
L/ D P t MOIIHOCTb comportuBieHus P,, Bpems paboTs
l .
< “ > {1 naysbl 10 BBIPAKCHHUAM:!
Puc.2 _ mgV (1)
c h >
n
r7ie M — Macca rpysa, Kr;
V' — ckopocts rpy3sa, M/c;
£ — yCKOpeHHe CBOOOJHOrO NajeHus, M/C ;
h, — KIIJI nepenaun.
__1IIB 5
=t (2)

rae f, —Bpems wukna padotsl (£, = 10 mun);
IIB — nipofomkuTenbHOCTD BKITIOYEHHST, % .
t =t -t (3)

0 y p

Bb1600p MOIIHOCTH 3JIEKTPOABUTATENS IPOU3BOAUTCS 1O YCIOBUIO

3
P H P IK6 > (4)
rae PH — HOMMHHAaJIbHasA MOIIHOCTH ABUTI'aTEIIA, KBT;
Pm — DKBUBAJICHTHAs] MOILHOCTD [10 HAarpy304HOW AuarpaMme, olnpeneisemMas Io
BBIPpA)KCHUIO:
IKe (5)
rae b - K03(1)(1)I/IL[I/IGHT YXYAHICHUA OXJIAXKACHHA JABUTATCIIAI B IICPUOA TI1AY3bI

(b =0,45...0,55).
Jlist obecniedeHust HaIEKHOTO MyCKa JABUTATENS CIEAyeT cAenaTh MPOBEPKY IO yC-
JIOBUIO:

k,M,3 M, +0,25M,, (6)
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rac k = - HeﬁCTBHTCHBHOC HaIIpsAXKCHUC IIPH ITYCKE, O.€.;
u » »

H

U, — neiictBuTensHOE HANpsHKEHUE TIPU MycKe, B;

U, — HoMuHaNBHOE HaNpsDKEHUE ceTu, B;

M, — nyckoBoii MoMeHT 3nekTpoasuratens (H-M), KOTOpbIi MpHHUMAETCsl paBHBIM
0,8...0,9 MOMEHTA KPUTHUUYECKOTO;

M mp — MOMEHT TpOTaHus pabodero opraxa mogbeMHoro mexanusma (H-m), xoro-

Pl IPUOJIMKEHHO MOKHO OINPEACIIUTD M0 BBIPAXKEHUIO:

M, =— (7)

mp 4

-1
rane W, — HOMUHAaJIbHAY yIiIoBasi CKOPOCTh DJIEKTPOJABUrATEIIS, C .
H b

1.2.11pu pacuere CONPOTUBICHUI CTYNIEHEN MyCKOBOTO PEeOCTaTa CAEAYyET UCIONb-
30BaTh rpaduyueckuii cnocoO, s 4ero HeoOXO0AUMO MOCTPOUTh €CTECTBEHHYIO MEXa-

HUYECKYI0 XapaKTePUCTUKY ACHUHXPOHHOTO SJIEKTPOJBUraTelis MO MOJHOU (opmyre
Knocca:

= ;MK(1+aSK) | ®

+S'<+2aSK
S. S

K

rne M, = M, — xpurndeckuii (MaKCUMabHBII) MOMEHT 25eKTpoaBuraress, H-wm;

T, — KpaTHOCTb KPUTUYECKOTO MOMEHTA,;

_ R,
a=—:;
R
R, — axtuBHOE conporuBIeHHE 0OMOTKH cTatopa, Om;

RY — npusenennoe akTMBHOE COMPOTHBIIEHHE OOMOTKH poTOpa, OM;
§' — Tekylue 3HAYEHUSI CKOJILKEHUS DIIEKTPOIBUIaTENS;
. — KPHTHYECKOE CKOJIBKEHHUE DIIEKTPOABUIATEIIS.

m, +n7 +28,(m, - 1)- 1
S =S ,
Koo 1- 28 (m - 1)
n,-n,

rae S, = —"——" — HOMHHAJBHOE CKOJBKXCHNE JICKTPOIBUTATEIIS;
n

o

9

N, — CHHXPOHHAs 4aCTOTa BpalleHus, 00/MHH;

N, — HOMUHAJIbHAs YacTOTa BPAIlleHUs, 00/MHUH.

[Tepexom OT CKOJBXKEHUs S K yIraoBoil ckopocTd W IPOM3BOIAT, UCIIONB3Ys (Op-
MyILy



20
w=w,(I-5), (10)

1
rae W, — CHHXpPOHHAs yII0Bas CKOPOCTh DJIEKTPOJABHUIATENS, C .

Pe3ynbpTaThl pacuera MEXaHMYECKOW XapaKTEPUCTUKH HEOOXOIHMMO TaKXKe Mpe/-
CTaBUTh B BHJI€ TAOJIULIBI.

[TocTpoenue myckoBod auarpammsbl (puc.3) cienyeT HayuHaTh C OINpPEACIICHHS
MaKCHUMAaJIbHOTO U MEPEKII0YA0NIEro (MUHUMAIbHOT0) MOMEHTOB I10 BBIPAYKEHUSM:

M, =(08..09M,;

M, =(1I.13)M,, (11)
P
w

H

rne M, = — MOMEHT COIPOTUBIIEHUS MOABEMHOI0 MexaHu3ma, H - m.
[Tocne nmocTpoeHus MyCKOBOM JuarpaMMbl HEOOXOAMMO OIPENEIUTh MacIuTad co-

NpOTUBIIEHUS M, (OM/MM):
R
m, = =2, (12)
b

EZKSH

rac RZH = \/} — HOMHWHAJIbHOC COIIPOTUBJICHUC POTOPA, OM,
2n

E, —5JIC mexay KojibliaMi HEMOJBHXHOIO Pa30MKHYTOIO poTOpa, B;

I,, — HOMUHANBHBIN TOK poTOpa, A;

ab — orpe3ok Ha MyCKOBOW JMarpamme, COOTBETCTBYIONIMH HOMHUHAIBHOMY CO-
IIPOTUBJICHUIO POTOPA, MM.
Torna conpoTUBIIEHKS CTYIIEHEN ITyCKOBOI'O peOCTaTa PaBHbI:

R, =m,cd, R, =m_,bc, (13)
BCCIr'0 peocrara:

R, .=m,bd=R,+R, (14)

peoc
ITyckoBOM TOK pOTOpa ONPEAEIISIOT IO BBIPAKEHUIO:
E
L. = 2 (15)
nyck
\/§(R2H + Rpeoc)

OHpCIICJ'IeHI/Ie ITYCKOBOI'O TOKa B CETU OCHOBBIBACTCA HA COOTHOICHWH

I],, — Ilnyctc (16)
1, I, °

2nyck

TO €CThb Ha TOM, YTO OTHOLIEHHE TOKOB CTaTOpa U pOTOpa B JIIOOOM peKUME pabOThI
ANEKTPOABUTATENS OCTAETCS MMOCTOSTHHBIM.

1.3./Ins1 ynpaBlIeHMI aCMHXPOHHBIMH JBUTATEISMHM IIHPOKO HCIOIB3YIOTCS pe-
JIEMHO-KOHTAKTHBIE anmnapatbl. [Ipu peneiiHo-KOHTaKTHOM yIpaBJIE€HUU JJIEKTPOJBHIa-
TEJIEM MPOILIECC €ro MycKa OOBIYHO aBTOMATH3UPYETCA, UTO YCTPAHIET BO3MOXKHBIE MPU
PYYHOM yIIpaBi€HUU OMIMOKHU. [[ns mycka 3JIeKTpoABUTATENsl OT MEPCOHAa B 3TOM
ciydae TpeOyeTcs JIMIIb HaXKaTh KHOMKY YIPaBJIEHUS WK MIOBEPHYTh B padoyee moso-
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KEHUE PYKOATKY KOMaHIOKOHTPOJLIEPA.

A )
M Y acHHXPOHHBIX 3JIEKTPOJBUTATENCH C
1) ¢ a ($a3HBIM POTOPOM ITYCKOBBIE PE3UCTOPHI
W, ] | R, 3aMBIKAIOTCS HAKOPOTKO IO CTYIEHSIM
\ ! IpM TOMOIIM: KOHTAKTOPOB, YIIPaBJe-
; HUE KOTOPBIMHU OCYIIECTBISCTCS B
2
¢bynkunn 3/1C, TOoKa MiIM BpEeMEHU Co-
¢ [JIACHO 3aJ[aHut0 (CM. mpusioxkeHue 1).
1.4.]106aBoYHOE COMPOTHUBJIECHUE,
BBEJICHHOE B IICTIb POTOPA, ONPEACIISIOT,
R, WCIIOJIb3YsI BBIPAKCHUE!
Se — RZH (17)
9
d - Sp RZH + R2006
Minin Muox M e § ¢+, — CKOJbXeHHs Npu paboTe ¢
Puc.3 M = M na ecrecTBEHHOH M HCKyCCT-

BEHHOW MEXAHUYECKHX XapaKTEpUCTH-
KaX COOTBETCTBEHHO;

R,, ; — no6aBo4YHOE COMPOTUBICHHKE B LieH poTopa, Om.
Boipaxxenue (17) cnpaBeasiuBO Npy OJUHAKOBOM MOMEHTE Ha €CTECTBEHHOW U HC-

KYCCTBEHHOM XapaKTEpUCTUKAX.
CkoJpeHue 3IEKTPOoABUTaTels pu padoTe Ha MOAbEM

w - 0,5w
s  =—r—rc (18)
pnoo Wo
Ha CITyCK Ipy3a
w_ +0,5w
Spcn —_ 0o "¢ , (19)
w

o
rae W, — yrioBasi CKOPOCTb JICKTPOJBHUIATeNsl PH paboTe Ha €CTECTBEHHOM XapakTe-
puctuke mpu M =M .

JIJis mOCTpoeHusl XapaKTepUCTUKHU 3JIEKTPOABUTATENsI IPU MOABEME Ipy3a HEOO-
XOJIUMO OIPEAENUTh KPUTHUUECKOE CKOJIbKEHUE.
Toku B ceTu u poTope npu paboTe HU UCKYCCTBEHHBIX XapaKTEPUCTHKAX OIpeae-

S

JIIIOT TaK K€, KaK B H.l.z, IMPpHU COOTBCTCTBYIOIINX 3HAYCHUAX CKOJILKCHUA Spnoo > D pen

u 100aBoyHOro conporusinenus R, ..

Yacts 2

2.1. /1151 MOBTOPHO-KPAaTKOBPEMEHHOTO pexuMa paboThl (S3) BhIMYCKaeTCs cepus
CIIEHUAJIbHBIX MAIIMH, PACCYUTAHHBIX HA ATOT pexuM. TakuMHU MallMHAMU SIBIISIOTCS
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ANEKTPOJBUTATENH C MOBBIIIEHHBIM CKOJBXEHUEM. DTHU 3JIEKTPOJBUTATEIN PACCUUTHI-
BalOTCS Ha paboOTy MpHU CIEAYIOIIMUX CTAHIAPTHBIX MPOJOJIKUTEIBHOCTIX BKIIIOUECHHS
(I1B): 15, 25,40, 60 u 100%. B TexHuueckoi XapakTepUCTUKE TaKUX ABUTATENEH Mpu-
BOJST BEJIIMYMHBI MOIIHOCTH JBHUratens Juisi Bcex 3HadeHuil [IB. 3a HomuHanbHY1O,
MOIIIHOCTh TpUHUMaeTcsi MoIHOCTh nipu 1B = 40%. JlnurensHOCTh paboydero mukia He
nomxHa npesbiiath 10 munyt (OCT 183-74).

Jlst BeIOOpa BUTATENS U3 IAHHOM CepUU HEOOXOIUMO OMpeaeanuTh (aKTUYECKYIO
MPOJOJKUTENBHOCTh BKItOUeHUs: [1B (yka3piBaeTcss B 3aaHMM) U MOLIHOCTb COIPO-

tusnenus: P, (mo Beipaxkenuro 1).
Ecnu npoaoiKuTeIbHOCTh BKIIFOUEHHS OKaXKETCsl HECTAaHAAPTHOM, TO CleyeT Mpu
BBIOOpE DJIEKTPOABUTATENSI HAJIEHHOE 3HAYEHHE MOLIHOCTH CONPOTUBIICHUS MEPECY U-

TaTh Ha OJrpKaiiiiee OoJiblliee CTaHAAPTHOE 3HAUYEHUE MPOIOKUTEIBHOCTH BKIIOUEHUS
MO BBIPAKEHUIO:

e e 0
P¢=pP | +ag?- Iz, (20)
ecm gecm g

rac €, — CTaHgapTHOE 3HA4YCHHUE OTHOCUTEIIbHOM TPOJAOIKUTEIBHOCTH BKIFOUEHUS
(ecm - 0’15;0)25;0)4;0,6), 0.€.;

t
e, = —F  _ (pakTuyeckoe 3HAaueHHME OTHOCHTENHLHON MPOIOIKUTETLHOCTH
t,*i,
BKJIFOUCHMUS, O.€.;
P, — MOIHOCT CONPOTHUBICHUS NIPU 3HAYCHUU € »> KBT;

P{ — MOmHOCTL CONPOTHBIIEHHS, PUBEJICHHAs K OnmkaifiieMy GoJblIeMy CTaH-

JNapTHOMY 3Ha4eHuto €, , KBT;

cm

a= (0 ,5...0,7) — K03()PULUEHT MOTEPb.

[To monydyeHHOMY 3HAYEHUIO Pﬂ HaJI0 BBIOpATh ABUTATEh TaK, YTOOBI MOIHOCTh

ABUTATCIIA TIpH CTaHﬂapTHOﬁ MNPOAOJIZKUTCIIBHOCTHU BKIIIOYCHUSA YOOBJICTBOPAIA YCIIO-
BHUIO

P, 3 P (21)

ecm
[Tocne yero nBurarenb HEOOXOAMMO IPOBEPUTH IO YCIOBHMIO HAJEKHOTO IyCKa

(6).

EcTecTBeHHYI0 MEXaHHUYECKYIO0 XapaKTEPUCTHKY HEOOXOAMMO IMOCTPOHTH MO Xa-
pakTepHbIM TOUKaM (puc.4):

L. w=w,; M=0;

~

2. w=w,; M=M =—";

3. w=w, =w (I-8); M=M_=nM,; (22)
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W
4‘ w :Wmin » 70; M = Mmin = rTlninMH;

5. W=0; M=M,=nM,,
rae IT,,;, — KpaTHOCTh MUHUMAJIbBHOTO MOMECHTA;
T, — KpaTHOCTh ITyCKOBOI'O MOMCHTA,
T, — KpaTHOCTb KPUTHYCCKOIO MOMCHTA,

-1
W,,., — YIJI0Bast CKOPOCTb P MUHUMAJILHOM MOMEHTE, C .

[TocTpoeHnEe UCKYCCTBEHHBIX MEXAHMYECKUX XapaKTEPUCTUK MPU W3MEHEHUU Ha-
MPSKEHUS CETU OCHOBBIBAETCS HA KBAIPATUYHON 3aBUCUMOCTH MOMEHTAa ACUHXPOHHOTO
AJEKTPOJIBUTATENSA OT BEJIUYHUHBI

2 MPUJIOKEHHOTO HampsbkeHus.  J{nd
MOCTPOEHUSI JTAHHBIX XapaKTepu-
CTUK HEOOXOJMMO MPOU3BECTU Iie-
pecueT MOMEHTOB I Touek 2, 3, 4
u 5 (puc.4) ¢ HOMHHAJIBHOTO Ha-
MPSDKEHUST HA HANPSDKEHUS], yKa3aH-

HBIC B 3a/IaHHUH, 110 BBIPAKCHUIO
2

&, 0
Mu:Meéﬂ; (23)
Utlm 17}

WA

T.1

2.2.1lpn IIOBTOPHO-
KPaTKOBPEMEHHOM pPEXHUME padOThI
M (S3) moryr OBITh HCIONBE30BaHEI
Puc.4 ANEKTPOJBUTATENN, TpPEJHA3HAYEH-
HbIE€ JJIs1 POJIOJKUTEIBHOTO PEKHU-
Ma pa6otsl (S1). IloaToMy BBIOOp dHEKTpoABUTATENS SISl TPUBOJA OABEMHOTO MeXa-
HU3Ma NMPOU3BOAUTCS aHAIOTMYHO BBIOOPY JBUratess ¢ pa3HbiM poropoM (m.1.1).
Bb1OpanHbIe 5IeKTpOABUTaTEIM HEOOXOAMMO MPOBEPUTH 110 YCIOBUIO HAJIEAKHOTO
mycka (6).
2.3.Bpems mycka ¢

v

NPUBOJIA OMNPEACNAIOT HAa OCHOBE YpPaBHEHUS JBUKEHUS

nyck

3IIEKTPOIPHBOIA:
dw
MO(; B Mc.np - an dt ’ (24)
rne M ,, — momeHT dnekTpoasuraress, How;
M, ,, — MOMEHT CONPOTUBIIEHUS MOLEMHOTO MEXaHN3Ma, TIPUBEJIEHHBIN K Baly
anekTpoasuraress, H-m;
J  — NpUBEICHHBIA MOMEHT WHEPIIUM CHCTEMBI «JIBUTaTeNlb — MOABEMHBIN MeXa-

np
2
HU3M», KT"'M .
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MexaHN4YeCcKy0 XapakTEpUCTUKY naBurarens W = fl(M 06) JNOCTaTOYHO T0-

w

T A

=

I
—
0 N
N

M03 :y (t) wO‘l 2 W :L(Mc.n )
\ p
F\/

Ny

e
N
S

\

RN

1/ A -
Z’ Z Aw,
= !
% %/ Awi|
O T4 AL Aty Mow
Puc.5

CTPOUTH IO XapaKTEPHbIM TOYKaM (puc.S), Takxke Kak B m.2.1.
[IpuBeeHHBI K Bally 3JEKTPOJBUraTEeNsl MOMEHT COINPOTHUBIICHHS MOJABbEMHOIO
MEXaHU3Ma ONPENIETSAIOT [0 BBIPAKEHUIO:

M ==c (25)

Y KOTOPBI OyAET MOCTOSTHHBIM.
MexaHHYeCKyI0 XapaKkTepUCTUKY MOAbeMHOT0 Mexauuzma W = f) (M c.np) HEO 0-

XOJMMO TIOCTPOUTH Ha TOM € rpaduKe, YTO U MEXAHUYECKYHO XapaKTEPUCTHKY DJIEK-
tponsurarenst W = f, (M 06) (puc.5).
TpuBe/ieHHbIH K BaTy 2JEKTPOBUTATENst MOMEHT uHepiuu J,  CHCTEMBI «IBUTa-

TCJIb — HOI[’I)GMHBIﬁ MCXaHU3M» ONPCACIIAIOT IO BBIPAKCHHIO!

J. mV’
— [
an - KJOs + T2 + 2 0 (26)
1 W u
rae K — Kod()QUIMEHT, YIUTHIBAIOIIMA MOMEHT HWHEPIMH MEXaHMYECKOM Iepeiauu

(k=1,2);
2
J ; — MOMeHT uHepluu 6apabaHa MOABEMHOIO MEXaHU3Ma KI*M

2
Jo« — MOMCHT MHCPLHUHN POTOPA IJICKTPOABUTATCIIA, KI'M
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w

H

i= — IIepelaTOYHOE OTHOUIEHUE PEYKTOPa;

CH

%

1
= —— — HOMUHaJbHas CKOPOCTh OapadaHa MOJABEMHOIO MEXaHU3MA, C ;

CH

V' — cxopocts mogbema rpysa, m/c;

d — nuamerp Gapabana, M;

m — Macca rpy3a, K.

Vcnons3yss IOCTPOEHHBIE MEXAHMYECKHE XaPAKTEPUCTUKHM DIEKTPOJBHMIATENIS

W= f, (M 06) M TIOIbeMHOT0 MexaHuzma W = f (M c.np), CTPOST KPUBYIO JUHAMHYE-

CKOTO MOMeHTa Ha ocHose cooTHomenus M, - M, =M, . 3atem kpusyto juHa-

oun *
MHYCCKOI'O MOMCHTA 3aMCHSIOT CTynGH‘IaTOfI JIMHUEN C ydaCTKaMH1 110 CKOPOCTH D\Ni )

Ha KOTOPBIX I[I/IHaMI/I‘-ICCKI/Iﬁ MOMCHT IIOCTOAHCH HW PaBCH €TI0 CpGI[HGfI BCJINYHNHC

M,, (puc.5).

Toraa Bpems mycka Ha KaxJ0M y4acTke OyJeT:

Dw;,
Dt,=J, —~, (27)
"M
oun;
rmue DWl. =W,,, - W, — uHTepBaj CKOPOCTH Ha [ - OM yyacTKe, ¢

1

ITonHoe Bpems mmycka
N
t, =aDt,, (28)
i=1

rae N — KOJIM4ECTBO YYACTKOB.
PesynbraThl pacyera HEOOXOAUMO cBecTH B Tabmuiy. 3aBucumocts M, =Y (t)
CTPOUTCS HA OCHOBE rpagukoB W = | (t) uW = f, (M Ny )

2.4. JlomycTUMOE YHWCIIO BKIIOYEHUW B 4Yac JJIs1 DJIEKTPOABUIATENS MOJIBEMHOTO
MEXaHHU3Ma, BBIOPaHHOTO B 11.2.2, pacCUUThIBaeTCs 10 hopmyIie:

= 3600 DP,b(Z-e,)+(DP, - DP, ), |
DA

n

h (29)

rne DP, — HomuHaNBHBIC TIOTEPU MOMIHOCTH, BT;
DP, — paxtuueckue norepu mormmoctu (npu Harpyske P, ), Br;
b — KO3 (OUIHMEHT yXYIIICHUS OXJIAKIEHUS;

DA, — norepu sHepruu B ABUraTeNe npH mycke, JIx.

HomuHanbHbIC MOTCPH MOIITHOCTH

DP =P — (30)
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rae h , —HoMuHanbHbIA KITJI snexkTpoaBuraTes.

dakTHYecKye MOTEPH MOLIHOCTH npy Harpyske P,

DP, =DP, g

€2))

nd

rie DP, — mocrosiHHBIE MOTEPH MOIIHOCTH B JICKTPOABHUTaTelne, Br;
DP, — nepemenHbIe OTEPH MOIIHOCTH B 3JIEKTPOABHrarese, Bt

[TocTosiHHBIE M IEPEMEHHBIE TOTEPU MOTYT ObITh HAWJIEHBI IIyTEM PELIECHUS CHUC-
TEMbl YPaBHECHUM:

iDP, =DP,+DP,

1

i DP, , (32)
=a

Ipp,

rae @ = 0,5...0,7 — xo>ddunueHT noTeps.

ITorepu sHEprum npu mycke

ROeJ

_e " +M, t O’th (33)
g M

DA, gl
ty

NHurerpan O’th MOXXHO MPHUOJMKEHHO BBIUUCIUTH I'padUuecKku, UMesl 3aBHUCHU-
0

MocTh W = | (t ) (puc.5), KOTOpBIN paBeH 3alITPUXOBAHHOM IJIOIIAIHU, TO €CTh

tn
F, = ¢yvdt. (34)
0
Tornma norepu 3HEPruu Npu Iycke
& R, oeJ u
DA, = g1 +M_ (Wt - F) (35)
RS 2 0
Yactp 3

3.1. 1151 MOJTHOTO MCTOJB30BaHUS JBUTATEIIS 110 HATPEBY B KPATKOBPEMEHHOM pe-
XKUMe paOO0Thl, MPEAHA3HAUCHHOTO ISl TPOIOIKUTEIBLHOTO PEKUMA, KAKUMHU SIBIISTFOTCS

QJIICKTPOABUIATCIIN C IMOBBINICHHBIM ITYCKOBBIM MOMCHTOM, €TI0 CICAYCT ICPECTPYKATh
TO €CTb BI:>I6I/IpaTB, HCXOJs N3 YCII0BUSA
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P <P, (36)

JIJIsT KOJTMYEeCTBEHHOM OTICHKU TIEPETPY3KH UCTIONB3YIOTCS KO3(DPUITUEHTHI TEPMU-
4eCKOM ( P ) U MEXAHUYECKOH ( P, ) NEPETPY30K:

1
Pr = "t (37)
1- expa? t”g
& 1.5
p.=pa+1)-a, (38)

rae ¢, — Bpemst paboThl, MUH;
T, — nocrosiHHAsI BpeMEHHU HAarpeBa, MUH;
a =(0,54.0,7) —xo3¢duiirieHT noTeps.

[TocTosiHHAs BPCMCHH HaArpeBa Oomnpeacsi€TCs Mo BhIPAKCHHIO!

C
T,=_, (39)
2A
o
rne C = c¢,m,, — remnoemkocts gpurarens, Jx/ C;
o
C, — yJlelIbHas TeMI0eMKOoCTh cTany, Jix/kr C;
m, — Macca dJIEKTPOJBUraTeNs, KT;

DP

= —* — remnootnaua asurarens, [x/c- C;

6

oon

DPH — HOMMHAJIbHbIE MIOTEPHU MOIIHOCTH B ABUTarene, BT;

t

KJIaCCy HArpeBOCTOMKOCTH M30Jsuu (aas Kiacca uzonsiiuu B — i

JIONyCTUMOE 3HA4YCHWE IPEBBILICHHUS TEMIIePaTypbl, COOTBETCTBYIOIIEE

oon= 80 °C, nns
— o]

don =135 °C).

ITonHOE MCHOJIB30BAaHUE DIEKTPOABUrATEIEH IO HAIPEBY OIPAHUYMBACTCS [0-
MIyCTUMOM Meperpy304Hoi CIOCOOHOCThIO, KOTOpas /Il ACHHXPOHHBIX JIBUraTesiei xa-

oon

kiacca uzonsuu F—t ) =110 °C, mia xiacca uzonsiuu H — t

oon

PaKTEpU3YETCs KPATHOCTBIO KpUTHYECKOro MomenTa I, . Ilostromy mpu M, < p_ nBu-

raTtcjib 1o HarpcBy 6YI[€T HCAOUCIIOIB30BaH M ONPCACTIAIOMUM ABJIACTCA KPAaTHOCTH
KPpUTHUYCCKOI'O MOMCHTA.

ITo W3BECTHBIM [IUIsl BBIOPAHHOTO JBUTATENs] HOMHHAIBHOM MomuocTn P, n xoaddu-
LIMEHTY MEXaHUYECKOIl Ieperpy3ku P, ONpPelesssioT MOIHOCTE P, KOTopyro MoXer
pa3BUBATH JAHHBI JBUrATellb, HE EPEIPEBAsCh, B TCUCHUE BPEMCHU [, IPU KPATKO-

BPEMEHHOM peKuMe paboThI:
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P =pP,. (40)
HpI/I 9TOM AOJIDKHO BBIIIOJIHSATBHCS YCJIOBI/IC

3
P 3P, (41)
Kpome nipoBepku 10 yCIIOBHIO HarpeBa, IBUraTeIb POBEPSETCS MO YCIOBHUIO Ha-
JEKHOTO TycKa (6).

3.2. IlpeBbllieHUE TEMIEPATYPHI ABUTATENS B KOHIIE LIMKJIA paOOThI MOKET OBITh
ONPENIENICHO U3 YPAaBHEHUS KPUBOW Harpena:

AN

é e t,0u
ttp :t ycm.([)el_ expg_ T_pzl]» (42)
e n A
DP,
rne t .0 = oo W — YCTaHOBUBILEECS 3HAYEHUE TPEBBILIECHUS TEMIEPATYpPhI

H

o
aekTpoasurarens npu Harpyske P,, C;

DP, — norepu Mounoctn npu narpyske P, kBr;

DP  HomuHanbHbBIE MOTEPH MOIIHOCTH, KBT.

Yactn 4

4.1.J1ns onpenenenus napamerpos asurarens (R,, RY, X,, X, I§,) nocrarou-
HO BOCIIOJI30BaThCs YNPOIIEHHOM ['-00pa3Hoii cxeMoii 3aMeleHus.

AxTHBHOE conpoTtuBieHHe cTaTopa R, MOKeT OBbITb, OIPENCICHO U3 BHIPAKCHUS
JUISl IEPEMEHHBIX MOTEPh MOILIHOCTY B JIBUTATEIIE:

DP, =3I’ R, +M (W -w ). (43)
[Tepemennsie otepu MomHoctH DP), onpenenstores myTeM pereHns CHCTEMBbI
ypaBHeHwi (32).

CyMMy peakTHBHBIX COTMPOTHUBIICHHI CTATOpa U POTOPa (X =X X ZQ) MOYHO
OMPE/ICITUTD U3 BBHIPAKCHHUS TSI KPUTHIECKOTO MOMEHTA JIBUTATEIIS:

3U;,
M, =— \ (44)

© ow,|R, R+ X2

rne U, —HomunanbHoe Bpasnoe HanpsikeHue cet, B.

AKTHBHOE compoTuBjieHre potopa RY mBurarens Moxer ObITh OMPENENEHO Clle-

aytomuM oOpazomM. [loTepu MOITHOCTH B POTOpPE B HOMUHAJIBHOM DPEXHUME C OJHOU
CTOPOHBI ONPEIEISAIOTCS KaK

DP, =M, (w,-w,). (45)

C npyroii CTOpOHBI:
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DP,, = 3(14,) RS (46)
Torna HOMUHAJIBHBIN TOK pOTOPA MOXKHO OIIPEAEIUTD KaK
M (w, -w
Ig;, — H( [ H) ) ( 47)
3R¢

Takke HOMUHAIBHBI TOK POTOpPAa MOXHO ONPEASTUTh W3  YIPOIIEHHOMN
I'-06pa3Hoii cxeMbl 3aMEeIIeHUS:

U H
1§ = . . (48)
&Rl +R§g +X’f
g S. o

[IpupaBHsB npaBble YacTu BbipakeHui (47) u (48), nonydum:

MH(WO-WH)— U;H
3R$

(49)

- .2

(oS R¢O
R, + Ry T +X

g S, ¢
ComnpoTtuBnenue Rg omnpezensercs u3 BelpaxkeHus (49) nocne He0OXOIUMBIX Mpe-

o0pa3oBaHUM.
4.2 JI51s IOCTPOSHUST MEXaHUYCCKUX XapPaKTEPUCTUK MPU YaCTOTHOM PEryJMpOBa-
HUUW JOCTATOYHO JJIS KKJIOTO 3HAYEHUS YaCTOTHI OMPEACIIUTh: CHHXPOHHYIO YTIIOBYIO

ckopoctb W, KPUTHICCKOC CKOJIBKCHHUE SKf U COOTBETCTBYIOIIYIO €MY CKOpPOCTb

W, , KPUTHICCKUH MOMCHT M «f » ACIIONB3Ysl CIICAYIOIIHE BHIPAIKCHUS:

f

W, =w 50
of 050 ( )
R
Sk‘f = g 2 H (51)
Rf+8?XKf9
e 50g

w,, =w, (- S,). (52)
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e I0g

3aganus K KypcoBoii padore

(33)

IIpuaoxenue 1

Ne Ba- | Tun cxeMsl m, vV, d, J5, h, 1IB,

puaHTa KT M/C M KT - M2 %
1 2 3 4 5 6 7 8
01 | B ¢ynkuuu | 1900 1,1 0,4 15 0,9 29
02 | BpeMeHH 2000 1,1 0,4 20 0,85 44
03 2100 1,1 0,55 22 0,9 48
04 2200 1,1 0,55 24 0,85 52
05 2300 1,0 0,5 21 0,9 56
06 B ¢pynkuuu | 2400 1,0 0,5 23 0,85 34
07 |Toka 2500 1,0 0,5 20 0,9 36
08 2600 0,9 0,45 20 0,85 20
09 2700 0,9 0,55 18 0,9 10
10 2800 0,8 0,5 18 0,85 30
11 B ¢ynkuumn | 2900 0,7 0,4 16 0,9 50
12 CKOPOCTH 3000 0,6 0,45 17 0,85 35
13 3100 0,6 0,55 22 0,9 35
14 3200 0,6 0,5 20 0,85 55
15 3300 0,6 0,55 22 0,9 13
16 B ¢pynkuum | 3400 0,5 0,55 20 0,85 19
17 BPEMEHU 3500 0,5 0,6 22 0,9 29
18 3600 0,5 0,6 22 0,85 35
19 3700 0,4 0,6 24 0,9 12
20 3800 0,4 0,6 24 0,85 20
21 B ¢pynkuun 500 1,5 0,4 17 0,9 12
22 CKOPOCTH 700 1,5 0,5 20 0,8 20
23 900 1,5 0,4 17 0,85 30
24 1000 1,2 0,35 10 0,9 12
25 800 1,2 0,4 17 0,8 20
26 | B ¢dynkuuu | 1200 1,2 0,35 10 0,85 30
27 | BpeMeHU 1500 1,0 0,35 8 0,8 12
28 1700 1,0 0,35 10 0,85 20
29 1900 1,0 0,35 8 0,9 30
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30 2000 0,8 0,4 10 0,8 12
31 B ¢ynkuuu | 2700 0,8 0,35 8 0,85 20
32 | ToOKa 3000 0,8 0,35 10 0,9 30
33 2500 0,6 0,5 20 0,85 12
34 3300 0,6 0,4 8 0,9 20
35 3700 0,7 0,5 20 0,85 30
1 2 3 4 5 6 7 8
36 | B ¢ynkuuu | 3500 0,6 0,45 11 0,9 35
37 CKOPOCTH 3100 0,7 0,5 12 0,8 45
38 1800 0,7 0,4 13 0,85 50
39 3200 0,9 0,35 14 0,9 55
40 2600 0,9 0,45 15 0,85 20
41 B ¢ynkuuu | 2100 0,9 0,5 16 0,8 20
42 | BpeMeHU 2300 1,3 0,55 18 0,85 15
43 1400 1,3 0,45 19 0,9 18
44 1100 1,3 0,5 20 0,85 20
45 600 1,4 0,35 6 0,8 35
46 B ¢ynkuuu | 1500 1,4 0,4 7 0,85 28
47 | TOKa 1600 1,4 0,5 10 0,9 37
48 1700 1,1 0,55 8 0,85 46
49 2000 1,1 0,35 15 0,8 50
50 850 1,1 0,4 12 0,9 55
51 B ¢pynkuun 800 1,6 0,35 6 0,8 12
52 CKOPOCTH 900 1,6 0,4 7 0,85 15
53 1000 1,6 0,45 8 0,9 20
54 1100 0,7 0,5 15 0,85 29
55 1200 0,7 0,55 14 0,8 32
56 | B gynkuuu | 1300 0,7 0,35 13 0,85 35
57 | BpeMeHH 1400 0,8 0,4 12 0,9 45
58 1500 0,8 0,45 10 0,85 50
59 850 0,8 0,5 11 0,8 48
60 950 0,9 0,55 9 0,85 30
61 B ¢ynkuuu | 1700 0,9 0,4 17 0,9 50
62 | ToKa 1600 0,9 0,45 20 0,85 34
63 1900 1,0 0,35 18 0,8 12
64 1800 1,0 0,5 21 0,85 35
65 2000 1,0 0,55 19 0,9 20
66 | B ¢ynkuuun | 2700 1,1 0,45 10 0,85 12
67 CKOPOCTH 2500 1,1 0,55 11 0,8 17
68 2000 1,1 0,5 12 0,85 20
69 2100 1,2 0,45 17 0,9 28
70 2300 1,2 0,5 20 0,85 30
71 B ¢ynkuun | 3000 1,2 0,55 17 0,8 35
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72

73

74

75

BPEMEHH

1400 1,3 0,35 15 0,85 45
1500 1,3 0,4 13 0,9 49
1600 1,3 0,45 8 0,85 53
800 1,4 0,35 8 0,8 50
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1 2 3 4 5 6 7 8
76 | B dynkuun 900 1,4 0,45 10 0,85 14
77 | TOKa 1000 1,4 0,4 12 0,9 17
78 1100 1,5 0,35 14 0,85 20
79 1200 1,5 0,45 16 0,8 28
80 1300 1,5 0,5 18 0,85 33
81 B ¢pynkuuu | 1400 1,5 0,4 12 0,9 35
82 CKOPOCTH 1500 1,4 0,35 15 0,85 45
83 1600 1,4 0,4 20 0,8 50
84 1700 1,4 0,45 22 0,85 20
85 1800 1,3 0,3 15 0,9 10
86 B ¢ynkuuun | 1900 1,3 0,35 14 0,85 32
87 | BpemeHu 2000 1,2 0,4 19 0,8 48
88 2200 1,2 0,45 24 0,85 22
89 2400 1,1 0,4 13 0,9 18
90 2600 1,1 0,35 21 0,85 45
91 B ¢ynkuuu | 2800 1,0 0,5 18 0,8 55
92 |TOKa 3000 1,0 0,55 20 0,85 50
93 600 1,6 0,3 6 0,9 20
94 700 1,6 0,35 7 0,85 30
95 800 1,6 0,4 8 0,8 35
96 | B pynkuun 900 1,5 0,4 9 0,85 12
97 CKOPOCTH 2000 1,2 0,5 15 0,9 18
98 1500 1,3 0,45 12 0,85 50
99 1700 1,2 0,4 14 0,8 20
100 2300 1,1 0,5 17 0,85 12
101 | B pynkuuu | 1500 1,3 0,4 15 0,9 11
102 | BpeMeHH 1700 1,2 0,45 10 0,85 37
103 2500 1,1 0,35 20 0,8 28
104 2900 0,9 0,4 22 0,85 55
105 750 1,5 0,35 10 0,9 45
106 | B ¢pynkuun 850 1,5 0,3 12 0,85 35
107 | Toka 1400 1,0 0,35 16 0,8 20
108 3000 0,8 0,55 24 0,85 10
109 700 1,3 0,45 18 0,9 13
110 800 1,5 0,4 16 0,85 18
111 | B pynkuuun 900 1,4 0,35 14 0,8 30
112 | ckopocTtu 1000 1,3 0,4 12 0,85 20
113 1100 1,4 0,45 18 0,9 28
114 1200 1,4 0,5 20 0,85 32
115 1300 1,3 0,55 22 0,8 38
116 | B ¢ynxkuuu | 1400 1,5 0,5 25 0,85 45
117 | BpeMeHHn 1500 1,5 0,55 19 0,9 50
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[Ipunoxenue 2

TexHuveckue JaHHbIE JJIEKTPOABUraTe el cepuu 4A OCHOBHOI'O MCIIOJIHECHUS

Tun Pm IH) Ny, COSQPy Nu K;j R |Wmin| Mk J}lB) m,
kBr| A |00/Mmun Kr-M> | kr

4A80A2 1,533 279 | 0,85 | 0,81 (6,5(2,1|1,4/2,6]|0,0018]17,5

4A80B2 22 | 4,6 | 2790 | 0,87 0,83 16,5(2,1|1,4]2,6]0,0021| 20

4A90L2 3,0 | 6,1 | 2820 | 0,88 [0,845(6,5|2,1|1,6]2,5|0,0035| 26

4A100S2 4,0 | 7,9 | 2880 | 0,89 {0,865|7,5(2,0|1,6(2,5]|0,0059|34,5

4A100L2 5,5 (10,0 2880 | 0,91 (0,875|7,5]|2,0]|1,6(2,5|0,0075| 41

4A112M2 | 7,5 | 14,8 | 2895 | 0,88 |0,875(7,5(2,0|1,8(2,8| 0,01 56

4A132M2 | 11,0 21,2 2895 | 0,90 | 0,88 |7,5|1,7]|1,5(2,8| 0,023 | 93

4A160S2 15,0 {28,5| 2850 | 0,91 [ 0,88 |7,0|1,4|1,0]2,2| 0,048 | 130

4A160M2 | 18,5|34,6| 2850 | 0,92 |0,885|7,0|1,4|1,0(2,2| 0,053 | 165

4A180S2 22,0 (41,7| 2940 | 0,91 |0,885|7,5|1,4|1,1(2,5| 0,07 | 165

4A180M2 |30,0 55,0 2940 | 0,92 | 0,90 |7,5|1,4|1,1]2,5| 0,085 | 185

4A200M2 |37,0170,0| 2950 | 0,89 | 0,90 |7,5|1,4|1,0(2,5| 0,15 | 255

4A80B4 1,5 | 3,5 | 1400 | 0,83 | 0,77 |5,0(2,0|1,6|2,2|0,0033|20,4

4A90L4 2,2 {50 | 1420 | 0,83 | 0,80 {6,0|2,1 |1,62,4]|0.0056 28,7

4A10084 3,0 | 6,7 | 1435 | 0,83 [ 0,82 6,0(2,0|1,6]|2,4|0,0087| 36

4A100L4 4,0 | 8,6 | 1430 | 0,84 | 0,84 | 6,0 (2,1 |1,6]|2,4| 0,011 | 42

4A112M4 | 5,5 | 11,5| 1445 | 0,85 |0,855(/7,0({2,0]|1,6(2,2(0,0175| 56

4A13254 7,5 | 15,1 1455 | 0,86 |0,875(7,5(2,2|1,7|3,0]0,0275| 77

4A132M4 | 11,0 |22,0| 1460 | 0,87 |0,8757,5(2,2|1,7(3,0 0,04 | 93

4A160S84 |15,0129,3| 1465 | 0,88 |0,885|7,0|1,4|1,0({2,3| 0,10 | 135
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Tun Pm IH) Ny, COSQPy Nu K;j Rn |Wmin| Mk J}lB) m,
kBr| A |00/Mun Kr-M> | kr

4A160M4 | 18,5|35,7| 1465 | 0,88 |0,895|7,0{1,4|1,0({2,3| 0,13 | 160

4A18054 [22,0(41,3| 1470 | 0,90 | 0,90 |6,5]1,4]|1,0(2,3| 0,19 | 175

4A180M4 |30,0|56,0| 1470 | 0,89 | 091 |6,5|1,4]1,0({2,3| 0,23 | 195

4A200M4 |37,0|68,0| 1475 | 0,90 | 091 |7,0|1,4|1,0({2,5| 0,37 | 270

TexHuyeckue JaHHbIE dIeKTpPoABUTraTe e cepud AUP 0CHOBHOIO MCIIOJTHEHUA

Tun Pm IH) Ny, COSQPy Nu K;j R |Wmin| Mk J}lB) m,
kBr| A |00/Mmun Kr-M> | kr

ANP80A2 | 1,5 | 3,3 | 2850 | 0,85 | 0,81 |7,0(2,1|1,6]2,2|0,0018| 9,8

ANP80OB2 | 2,2 | 4,6 | 2850 | 0,87 | 0,83 |7,0|2,0|1,62,2]0,0021 | 13,2

ANPOOL2 | 3,0 | 6,1 | 2850 | 0,88 [0,845|7,0]2,0]|1,6|2,2]|0,0035] 16,7

ANP100S2 | 4,0 | 8,0 | 2850 | 0,88 | 0,87 |7,5]|2,0]|1,6(2,2]|0,0059 |21,6

ANP100L2 | 5,5 | 10,7 | 2850 | 0,89 | 0,88 |7,5({2,0|1,6]2,2]0,0075|27,4

AWUPI12M2| 7,5 | 14,8 | 2895 | 0,88 |0,875]|7,5(12,0(1,6(2,2| 0,01 | 41

ANPI132M2| 11,0 |21,0| 2910 | 09 |088 |7,5|1,6(1,2(2,2| 0,023 | 64

ANP160S2 | 15,0 | 29,0 | 2910 | 0,89 (0,90 |7,0|1,8|1,7{2,7| 0,039 | 100

ANP80B4 | 1,5 | 3,5 | 1395 | 0,83 0,78 |5,5]|2,2|1,6(2,2]0,0033 | 12,1

ANPOOL4 | 2,2 | 5,0 | 1395 | 0,83 | 0,81 [ 6,5]2,1|1,6(2,2]0,0056| 17

ANP100S4 | 3,0 | 6,7 | 1410 | 0,83 0,82 |7,0]2,0]|1,6|2,2]|0,0087|21,6

ANPIO0L4 | 40 | 85 | 1410 | 0,84 | 0,85 |7,0(|2,0(1,62,2| 0,011 |27,3

ANPI12M4| 5,5 | 11,4| 1430 | 0,86 |0,855|7,0(12,0(1,62,5| 0,017 | 41

ANP13284 | 7,5 | 15,0 1440 | 0,86 (0,875|7,5]|2,0|1,6(2,5| 0,028 | 53

ANP132M4| 11,0 | 22,2 | 1445 | 0,86 |0,875|7,5|2,0 (1,6 2,7| 0,040 | 70

ANP160S4 | 15,0 | 28,4 | 1455 | 0,89 { 0,90 |7,0|1,9]|1,8{2,9| 0,078 | 100
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Tun Pm IH) Ny, COS(I)H nn Kj un umin HK J}lB)
kBr| A |00/Mun KT - M2

5 B

ANP160M4| 18,5 | 35,1 | 1455 | 0,89 (0,905|7,0{1,9|1,812,9| 0,1 110

ANP180S4 | 22,0 |42,5| 1460 | 0,87 |0,905|7,0|1,7(1,5(2,4| 0,15 | 170

ANP180M4| 30,0 | 57,0 | 1470 | 0,87 {092 |7,0|1,7|1,5({2,7| 0,19 | 190

TexHu4eckue JaHHbIE JTEKTPOABUIaTe e cepud RA 0CHOBHOI0 MCIOTHEHUSA

Tun Pm IH) Ny, COSQPy Nu K;j R |Rmin| Pk J}lB) m,
kBr| A |o00/MmuH Kr-M> | Kr

RA90S2 1,51 3,0 | 2835 | 0,87 | 0,79 [6,5(2,8|2,3|3,0] 0,001 | 13

RA90L2 22140 | 2820 | 0,87 [ 0,82 16,5(29(2,4|3,4|0,0015]| 15

RA100L2 3,0 60 | 2895 | 0,86 | 0,83 |7,0(2,4|2.0|2,6|0,0038| 20

RAT12M2 | 4,0 9,0 | 2895 | 0,87 | 0,84 [ 6,8(2,2]|1,93,3|0,0082| 41

RA132SA2 | 5,5 (11,0 2880 | 0,89 | 0,89 |16,5(2,4]2,0(3,0|0,0155| 43

RA1328B2 | 7,5 | 15,0 2890 | 0,89 | 0,89 |7,0(2,5|2,1{3,2|0,0185| 49

RA160MA2|11,0|22,0| 2940 | 0,89 |0,875[/6,8|2,0|1,8|3,3(0,0438| 112

RA160MB2|15,0(29,0| 2940 | 0,86 | 0,90 |7,5]|2,0|1,8|3,2| 0,047 | 116

RA160L2 |18,5(35,0| 2940 | 0,88 | 0,90 |7,5|2,0|1,8|3,2|0,0533 | 133

RAI80M2 [22,0|42,0| 2940 | 0,89 |0,905|7,5|2,1|1,8|3,5|0,0604 | 147

RA200LA2 |30,0(55,0| 2950 | 0,89 | 0,92 7,5|2,4(2,0]3,0[0,1164| 170

RA200LB2 |37,0|68,0| 2950 | 0,89 | 0,92 |7,5]|2,4|2,0|3,0/|0,1326 | 230

RA90L4 1,5 4,0 | 1420 | 0,80 [0.785(5,5(2,3|1.9]2,8|0,0042 | 15,5

RAIO0OLA4 | 2,2 | 5,0 | 1420 | 0,82 | 0,79 |6,0]2,2| 1,8 |2,6|0,0048 | 22

RAI100LB4 | 3,0 | 7,0 | 1420 | 0,81 | 0,81 [6,2(2,2]|1,9|2,6|0,0058 | 24

RAI12M4 | 4,0 | 9,0 | 1430 | 0,84 |0,855|6,5(2,2|1,9(2,9]0,0103 | 37

RA13254 55 (11,0 1450 | 0,85 | 0,85 |7,0|2,4(2,0|3,0(0.0229 | 45
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Tun Py, | Ly Ny, |[COSQPy| Mu | Ki | Mo [Bmin| Px | s m,

kBr| A |006/mMun Kr-M> | KU
RA132M4 | 7,5 | 15,0| 1455 | 0,83 | 0,83 |7,0(2,8|2,3(3,2|0,0277| 52
RA160MA4|11,0(22,0| 1460 | 0,86 |0,885|6,5|1,8|1,6|2,8|0,0613| 110
RA160ML4 [15,0(29,0| 1460 | 0,87 | 0,90 |7,0|1,9|1,6(2,9]0,0862 | 129
RA180M4 |18,5(35,0| 1460 | 0,89 [0,905|7,0|1,9|1,6|2,9|0,1038 | 149
RA180L4 |22,0{42,0| 1460 | 0,88 | 091 [7,0(2,1|1,6(2,9|0,1131| 157
RA200L4 |30,0(59,0| 1475 | 0,86 | 091 |7,7|2,7|2,2|3,2| 0,32 | 200

TexHuveckue JaHHbIE JJIEKTPOABUTaTe el cepuu 4A ¢ NOBbIIIEHHBIM
MYCKOBBIM MOMEHTOM

Tun Py, | Ly Ny, [COSQPyu| Mu | Ki | Mo [Pmin| Bk | Jiss m,

kBr| A |00/mMun kr-m> | KT
4AP160S4 |15,0129,9| 1470 | 0,87 |0,875|7,5|2,0|1,6(2,2| 0,1 160
4AP160M4 |18,5|36,4| 1475 | 0,87 |0,885|7,5{2,0|1,6(2,2| 0,13 | 160
4AP180S4 |22,0|42,6| 1475 | 0,87 | 0,90 |7,5|2,0|1,6(2,2| 0,19 | 175
4AP180M4 |30,0| 58,1 | 1475 | 0,87 | 0,90 |7,5|2,0|1,6[2,2| 0,23 | 195
4AP200M4 |37,0|70,0| 1480 | 0,88 | 0,91 |7,5{2,0|1,6(2,2| 0,37 | 270
4AP160S6 |11,0123,5| 980 | 0,83 |0,855|7,0(2,0|1,6(2,2| 0,14 | 135
4AP160M6 |15,0131,3| 980 | 0,83 |0,875{7,0{2,0|1,6(2,2| 0,18 | 160
4AP180M6 |18,5140,3| 980 | 0,80 | 0,87 |6,02,0|1,6[2,2| 0,22 | 195
4AP200M6 |22,0143,3| 985 | 0,85 |0,905{6,5({2,0|1,6(2,2| 0,40 | 270
4AP200L6 |30,0|584| 990 | 0,86 |0,905|6,5{2,0|1,6(2,2| 0,45 | 310
4AP225M6 (37,01 73,7 990 | 0,84 |0,905|7,0|2,0|1,6(2,2| 0,74 | 355
4AP160S8 | 7,5 | 17,6 730 | 0,75 0,86 |6,0|1,8|1,5({2,0| 0,14 | 135
4AP160MS8 |11,0|25,5| 735 | 0,75 0,87 |{6,0|1,8]1,5({2,0| 0,18 | 160
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Tun Pm IH) Ny, COSQPy Nu K;j Rn |Wmin| Mk J}lB) m,

kBr| A |00/Mun Kr-M> | KU
4AP180MS8 |15,0]34,1| 730 0,77 10,865(5,5(1,8(1,512,0] 0,25 | 195
4AP200MS8 |18,5]40,8 | 730 0,78 10,88 [5511,8(1,512,0| 0,40 | 270
4AP200L8 |22,0(47,1| 730 0,80 {0,885(5,5(11,8(1,512,0| 0,45 | 310
4AP225M8 |30,0| 63,1 | 735 0,80 { 0,90 [55(1,8(1,512,0] 0,74 | 355
4AP250S8 |37,0]86,5| 740 0,72 10,90 [5511,8(1,512,0| 1,16 | 490

TexHnueckune 1aHHbIE dJIeKTpoABUTraTesieil cepuu 4A ¢ pasHbIM POTOPOM

Tun P, | I, ny, Mu coSPy, [T JlaHnHbIE pOTOpA
kBt | A |006/MuHn L., A | Ex, B
4AK160S4 11,0 | 22,4 | 1435 | 0,865 | 0,86 3,0 22 305
4AK160M4 14,0 | 27,5| 1445 | 0,885 | 0,87 3,5 29 300
4AK180M4 18,5 135,8| 1455 | 0,89 0,88 4,0 38 295
4AK200M4 22,0 [ 42,6 | 1465 0,9 0,87 | 4,0 45 340
4AK200L4 30,0 | 57,7 1465 | 0,905 | 0,87 | 4,0 55 350
4AK225M4 37,0 | 71,6 | 1450 0,9 0,87 3,0 160 160
4AK160S6 7,5 | 18,0 950 | 0,825 | 0,77 3,5 18 300
4AK160M6 10,0 [ 24,0 960 | 0,845 | 0,76 3,8 20 310
4AK180M6 13,0 {29,0| 955 | 0,855 | 0,80 | 4,0 25 325
4AK200M6 18,5139,5| 965 0,88 0,81 3,5 35 360
4AK200L6 22,0 | 47,5 965 0,88 0,80 3,5 45 330
4AK225M6 30,0 | 60,0 | 965 0,89 0,85 2,5 150 140
4AK250S6 37,0 | 75,0 | 965 0,89 0,84 | 2,5 165 150




TexHu4eckue JaHHbIE JTEKTPOABUIaTe e cepuu 4A ¢ MOBBIIICHHBIM CKOJIbKEHUEM

Tun P., kBT Ny, L, N Cos ¢y K; Ly Hmin L Haubonwimas qomyc- J, m,
pu o0/mMuH | A THMasi MOIIHOCTb KL -M° | KT
I1B=40% (xBt) ipu T1B, %
15 25 60
4AC90LA4 2,4 1360 | 5,9 | 0,76 0,82 6,0 2,0 1,6 2,2 3,1 2,4 2,2 10,0055 | 28,7
4AC100S4 3,2 1395 | 7,8 | 0,77 0,82 6,0 2,0 1,6 2,2 4.0 3,7 2,8 10,0088 |36
4AC100L4 4,25 1395 | 10,1 | 0,78 0,82 6.0 2,0 1,6 2,2 5,5 5,0 3,8 10,011 |42
4AC112M4 5,6 1395 | 13,0 0,79 0,83 7,0 2,0 1,6 2,2 8,0 6,7 5.0 10,017 |56
4AC13254 8,5 1395 | 184 | 0,83 0,85 7,0 2,0 1,6 2,2 | 11,8 9,5 7,5 10,028 |77
4AC132M4 11,8 1410 |25,0| 0,84 0,85 7,0 2,0 1,6 2,2 |1 16,0 | 14,0 | 10,0 | 0,04 93
4AC160S4 17,0 1425 33,3 | 0,85 0,86 7,0 2,0 1,6 22 | 220 | 190 | 15,0 |0,1 135
4AC160M4 20,0 1430 |37,6 | 0,87 0,87 7,0 2,0 1,6 2,2 | 25,0 | 23,0 | 18,5 10,13 160
4AC180S4 21,0 1420 |40,3| 0,86 0,82 7,0 2,0 1,6 2,2 | 26,5 | 240 | 20,0 {0,19 175
4AC180M4 26,5 1440 |50,0| 0,89 0,91 7,0 2,0 1,6 2,2 | 32,0 | 30,0 | 25,0 | 0,23 195
4AC200M4 31,5 1410 |59,4| 0,88 0,92 7,0 2,0 1,6 2,2 | 42,0 | 35,0 | 28,0 | 0,38 270
4AC200L4 40,0 1410 | 73,5| 0,89 0,93 7,0 2,0 1,6 2,2 | 50,0 | 47,5 | 37,5 10,445 |310
4AC80B2 2,5 2870 | 5,7 | 0,76 0,87 6,5 2,0 1,6 2,2 3,2 2,7 2,2 10,0021 | 20,4
4AC90L2 3,5 2870 | 7,7 | 0,80 0,86 6,5 2,0 1,6 2,2 4,6 4,0 3,2 10,0035 | 28,7
4AC100S2 4,8 2890 ]10,3| 0,82 0,86 7,5 2,0 1,6 2,2 6,0 5,0 4,2 10,0059 | 36
4AC100L2 6,3 2910 |13,5| 0,82 0,86 7,5 2,0 1,6 2,2 8.4 7,0 5,8 10,0075 | 42
4AC112M2 8,0 2890 |[17,2] 0,84 0,84 7,5 2,0 1,6 24 | 11,0 9,5 7,1 10,01 56
4AC132M2 11,0 2860 |[22,3] 0,84 0,89 7,5 2,0 1,6 24 | 17,0 | 14,0 | 11,0 0,023 |93

8¢
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