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I. BBEJAEHUE

DNEeKTPOMEXaHUUECKHUE CHUCTEMbl OTHOCATCS K  OOJbIIOMY  KJaccy
YCTPOUCTB, KOTOPHIE IIUPOKO MCIOJB3YIOTCS B Pa3IUYHBIX aBTOMATHYECKUX
cucTreMax u CpeacTBax aBTOMATHUKH. [Tpu MIPOCKTUPOBAHUU
anekTpomexanudeckux cucteM (OMC) u BXOASHIMX B HHUX MCIOJHUTEIBHBIX
YCTPOUCTB Pa3pabOTUUKU CTAIKUBAIOTCA CO 3HAYUTEIBHBIMU TPYIHOCTSIMH,
CBSI3aHHBIMHU, TJIaBHBIM 00pa3oM, C OTCYTCTBUEM JUTEpaTypbl, 0000IIaroIIeH
HAKOILJICHHBIA OMBIT MPOSKTUPOBAHUS U JIOCTATOYHO MPOCTHIX METOJOB pacuera u
MIPOCKTUPOBAHUSI TIOJIOOHBIX YCTPOMCTB.

Ilenp HACTOSIIIETO Y4eOHOTO MOCOOUS JaTh KPAaTKOE OMUCAHHME THUIIOBBIX
KoHCTpYKIM OMC M UX 3J€MEHTOB, U3JIOKUTh OCHOBBI TPOCKTUPOBAHUS U
WHXXEHEPHBIE  METOJBl  pacuera AIEKTPOMEXaHUYECKHUX CUCTEM,
KBa3UONTUMAJIBHBIX 110 BHITIOTHSIEMOM padoTe.

OCHOBHBIC THUIOBBIE KOHCTPYKIIUU HCIIOJHUTEIBHBIX ycTpoiicTB DOMC ¢
MOCTYTATEIHHBIM MIEPEMEIICHUEM TOJIBU)KHBIX YacTel MPUBEICHBI HA puc. 1.

Ha puc. la npencraBieHO UCTIOJHUTENIBHOE YCTPONUCTBO BTSKHOTO THIIA C
HE3aBUCUMOW PETyJIUPOBKOM  XOoJa  SKOpS W BO3BpPaTHOM  TPY>KHUHBI.
DNEeKTPOMAarHUT UMEET IJIOCKHUM CTOM U COCTOUT M3 Kopryca 4, croma 5, skops 6,
OoOMOTKH 7, HAMOTAaHHOW Ha HEMarHUTHBIN Kapkac 8, BO3BpaTHOW MpyxuHBI 11,
BeIxogHOro Imroka 14. Ilo3umum 9, 10, 12, 13 mnomedaroT crenHajJbHBIC
KpenexHble netanu (raiiku u  koHTpraiiku). Komonka 1 ¢ kxoHTaktamu 2
npelHa3HauYeHa JJisi MoAnaiiku BBHIBOAOB 3 oOMOTKH. B kauecTBe rabapuTHBIX
pa3MepOB NPHUBEICHBI: HAPYXHBIM OuameTp Kopnyca D, mnonHas nnvHa
UCTIOJTHUTEIBHOTO ycTpoicTBa L1 1 MakcuManbHblii X0n sikopsi Oy HawampHoe
ycunue Py ykaspiBaeTcst 6€3 yuera CHIIbI IPYKUHBI.

Ha puc. 10 wu3o0pakeH OHIEKTPOMArHUT TSAHYIIETO M TOJIKAIOIIETO
JEUCTBHS C HEM3MEHHBIM Pa0OYMM XOJOM M PEryJupyeMON CHJIOM BO3BpaTHOMU
npyxuHbl. OH UMeeT ycedeHHbI KoHuyeckuil cronm ( o = 60° ) u coctout u3
Kopryca 2, oOOMOTKHM 3, HAMOTAaHHOW HA COCTaBHOM KapKac (KECTKO COEJUHEHHbIC
¢dmanern 5 u Brynka 4), skopst 6, BO3BpaTHOW Py XUHBL 9. B sikope ¢ 06eux cTopoH
KECTKO 3aKpervieHbl TAHymuid 12 w Ttonkaromuid 1 1mToku. Paboumii xon
BBICTABIISIETCSl TIOCPEJICTBOM MPOKJIAIKK 7 W OrpaHuuMBaeTcs Kpblmkoi 8. Ilo-
surusiMu 10, 11 moMeueHsl peryIupoBOYHas U KPEIEKHbIE JETalu.

DNEKTPOMArHUT TSAHYUIETO UM TOJIKAIOWIETO JIEMCTBUS C TOCTOSIHHBIM
pabounum xomo0M, 6e3 BO3BpaTHOW NPYXKUHBI (puc. 1B) mMeer ctom 1 U SKOph 2,
KOTOphle B 00jacTu pabodero 3a3opa BBHINIOJHEHBI B BUIE (HEppOMArHUTHOTO
myHTta (OMII). [lozunuerd 3 momeueH ¢naHen ciaabdo pPa3BUTHIE B OCEBOM
HanpaBieHnu. OMIIl obecrieynBaeT 3IEKTPOMATHUTY CPABHUTENIBHO MOJOTYIO
TATOBYIO XapaKTEPUCTHUKY.
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Puc. 1. KoHCTpyKIIMsl THTIOBBIX UCHIOJHUTENBHBIX ycTpoiicTB DMC.

DNEKTPOMArHUT BTSKHOIO TUIMA C KOHUYECKUM siKopeM (puc. 1T) He umeet
BO3BPATHOM MPYKUHBI. XapaKkTepHasi OCOOEHHOCTh JJIEKTPOMArHUTA: COMPHUKOC-
HOBEHHE CTOIA U SKOPS B KOHIIE XOJa MPOUCXOJUT HE MO KOHWYECKOW MOBEPXHO-
CTH, a M0 TUIOCKUM TOPIIEBBIM MOBEPXHOCTSIM CTOMNA U SAKOPS.

OnekTpoMarHut (puc. 1a) ¢ MOCTOSIHHBIM pabOYuM XOJAOM HE HMEET
BO3BPATHOM MPYKUHBI M OTIUYAETCSI KOMOMHUPOBAHHON (popmoii pabodero 3a3opa
(coueraHue MIOCKOrO CTONA C KOHMYECKUM). DJIEKTPOMArHUT BKIIOYAET SIKOPb 6
C BHYTPEHHUM KOHYCOM ([IJI1 YMEHBILIEHUSI MAacChl) U HAPY>KHBIMHU MPOJOJIbHBIMU
nazamMu 5 (YMEHbIIIEHHE BUXPEBBIX TOKOB, YBEIMYEHUE OBICTPOAECHCTBUS), CTOI 8§,
kopnyc 9, katymky 7. IloctynmaTtenbHOE JBUKEHUE SIKOPS OCYIIECTBIISIETCS B Ha-
MpaBJsioNIeil pa3BUTOro (uiaHua 4, XoJl SKOpsS OTPaHUYMBAETCS YIOPOM 2 U pe-




rynupyercs npokinaakou 3. Cepbra 1 CHyXKUT 151 CONPSKEHUS JIEKTPOMATrHUTA C
Harpy3kou. TsroBasi XapaKTepHUCTHKA OOBEAUHSET JOCTOMHCTBA KOHHMYECKOIO U
IJIOCKOTO CTOIIOB: MOBBIIIEHHOE HAYAJIBHOE YCWJINE M JOCTATOYHO BBICOKOE YCH-
JIMe OTpPbIBA.

2. LIEJIb Y1 BAJTAYM BBITIOJTHEHWS KYPCOBOM PABOTHI

enbp xypcoBoil pabOTHI - 3akperyieHWe W YIIyOJeHue CTyJAeHTaMu
TEOPETUYECKUX  3HAHMM, NpUOOpEeTeHHEe  MNPAKTHUYECKUX  HABBIKOB IO
IPOECKTUPOBAHUIO DJIEKTPOMEXAHMYECKUX CUCTEM. YKa3zaHHas LENb ONpeesnia
CJIEYIOLINE 3a/1a4l KypCOBOT'O IPOCKTUPOBAHUS [2]:

- OBJAJEHUE METOAUKAMHU MPOECKTUPOBOYHOIO pacuera ANEK-
TPOMEXAHUYECKUX CUCTEM;

- MOJY4YEHHE MPAKTUYECKOrO OmNblTa NpuUMeHeHuss OBM s peuieHus
VMHKEHEPHBIX 3a/a4;

- [OJy4eHHE HayalbHbIX HAaBBIKOB pa3pabOTKu U 0ohOopMIICHUS
KOHCTPYKTOPCKOW TOKYMEHTAIIUH;

- uzyuenue tpedoBanuii ECKJI, ECT/, u np.;

- mpuoOpeTeHNEe HABBIKOB MHKEHEPHOT'O TBOPUECTBA.

3. OCHOBHBIE TPEBOBAHUS K KYPCOBOW PABOTE
3.1. Temartuka KypcoBo# pabOTHI

Tematnka  KypcoBoili  pabOTBl  TOCBSIIIIEHA  pa3pabOTKe DJIEK-
TPOMEXaHUYECKUX CHUCTEM, HCIIOJIB3YEMbIX B KayeCTBE HCIOJHUTEIbHBIX
YCTPOMCTB B MEXAaTPOHHBIX CUCTEMAX M CHCTEMAaX yIPaBICHUS.

OcHOBHBIMH ~ O0BEKTAaMH  KypCOBOTO  TMPOCKTUPOBAHMS  SIBISIOTCA
ANEKTPOMEXAHUYECKUE CHUCTEMbl C BJEKTPOMAarHUTaMH [OCTOSIHHOTO TOKa,
MMEIONIMMHU TIOCTYNAaTEIbHOE MEPEMEIICHUE TMOJBUKHBIX YacTe (C JUCKOBBIM
SAKOpEM, C BTSOKHBIM SIKOPEM pa3inuuHON (opmbl cToma, ¢ (QeppoOMarHUTHBIM
LIYHTOM).

[Ipu ompeneneHnn TEMAaTUKU KypPCOBOM pabOTHl PYKOBOAWUTENH JOJDKCH
YUYUTHIBATh HHAUBUAYAIbHbIE HAKIOHHOCTH CTYACHTOB, HCIOJB3Yys PE3YJIbTaThI
paboT, BeinmoaHeHHbIX UMY B pamkax HUPC u YHUPC.

3.2. UcxoliHbIE JaHHBIE K KypCcOBOU padoTe

Hcxonnble naHHbIE K KypcOBOM paboOTe BBIJAIOTCS MpenojaBaTesieM U
BKJIFOYAIOT:

- Tp€OOBaHUS K CTATUYECKUM U JUHAMHYECKUM XapaKTepUCTHUKAM CUCTEMBI;

- IapaMeTphl, XapaKTEPU3YIOIINE HCTOYHUK TUTAHUS;



- YCIIOBUS DKCILTyaTalluu.
[ToMuMO mNEPEYUCHEHHBIX [TAaHHBIX, OTOBAPUBAECTCA PEKUM paloThI
AJIEKTPOMEXAHUYECKON CUCTEMBI.

3.3. 3agaHue Ha KypcoOBYIO paboTy

B GonbmuHCTBE CciiydaeB 3aJaHue JOKHO ObITh THIIOBBIM, OCHOBAaHHBIM
Ha METOJMKAaX MPOCKTUPOBAHUS, MIPUBEICHHBIX B JCKIIMOHHOM Kypce U Y4eOHBIX
nocobusix. Haubonee cnocoOHBIM M XOpPOHIO MOATOTOBJIEHHBIM  CTyAEHTaM
11eJ1ecO000pa3HO BbIIaBaTh WHIAMBUAYATbHBIC 3aJaHUS, COACpXKAIIME DIIEMEHTHI
HAY4YHOT'O HUCCIIEZIOBAHUS.

TumoBoe 3amaHue Ha TNPOEKTUPOBAHHE IPEAYCMAaTPUBAET MPOPabOTKY
CJICAYIOIINX BOIIPOCOB:

- BEIOOD THTIA KOHCTPYKITUH JICKTPOMArHHUTA;

- TMPOEKTHBIA pacueT »dJIGKTPOMATrHUTA, BKIIOYAIOIIHNA OMpeIeliCHUe
napaMeTpoB MarHUTOIPOBO1a, OOMOTKH M COCTABIICHUE 3CKHM3a MAarHUTHOH IICTIH;

- IOBEPOYHBII pacyeT AJIEKTPOMArHUTa,;

- BEIOOP CXEMBI M pacdeT YCHIIUTEIS MOIIIHOCTH,

- pa3paboTka TMpOrpaMMBI pacueTa CTaTUYECKUX H JUHAMHUYECKUX
XapaKTepUCTHK;

- aHaNM3 CTAaTHYECKUX W  JWHAMHYECKUX  XapaKTePUCTUK  DIIeK-
TPOMEXaHUYECKOW CUCTEMBI;

- pacyeT UCTOYHMKA MUTAHUSI.

3.4. O6BeM KypcoBOi pabOTHI

KypcoBast pabora mopKHa BKJIIOYAThH MOSICHUTEIBHYIO 3aIlUCKy O0BEMOM
20-25 muctoB (dopmata A4) PYKONMHMCHOTO TeKCTa M TpadHUeCcKyr 4YacTh
o6beMoM 5-6 nucToB dhopmata A3 uinu A4,

I'padmdeckas 9acTh KypCcOBOU paObOTHI JOJIKHA COACPKATH:

- COOpPOYHBIN YePTEK CIIPOSKTUPOBAHHON cUCTeMBI (popmar A3);

- paboune yeprexu neranei (popmar A4).

3.5. Opranu3zanusi BBITOTHEHHUS KypCOBON PabOTHI

KypcoBast paGora BBINOJIHSCTCS CTYASHTAMH HAIPABIICHHUS ITOJTOTOBKU:
CnemuansHocTh TTOATOTOBKH: 24.05.06 «Cucmemur ynpaenenus nemamenvHuviMu
annapamamuy B 6-0oM ceMecTpe. BpITogHEHNE KYypCcOBOM pabOTHI CTPOUTCS B
COOTBETCTBHHM C IUTAHOM-TpapUKOM, COTJIAaCHO KOTOPOMY IPEAYCMOTPEHO BBI-
MTOJTHEHUE CIICTYIONIUX ITATOB:

- BEIOOp THUIIA KOHCTPYKIIMH 3JIEKTPOMArHUTa, MMPOCKTHBIA pacyeT pa3MepoB
MarHATOIIPOBOJIA U TTaPaMETPOB OOMOTKHU;

- IOBEPOYHBIHN pacyeT 3JICKTPOMAarHuTa;



- pa3palboTka MporpaMMm pacdeTa M aHaJIU3 CTATHUYECKUX XapaKTEPUCTUK
CHCTEMEI,

- BBIOOP CXEMBbI U PACUYET YCUIIUTEIISI MOIIHOCTH;

- pa3paboTka MporpaMM pacdeTa M aHaJIu3 CTaTUYECKUX XapaKTEPUCTUK
CHCTEMEI,

- pacueT UCTOYHUKA MUTAHUS,

- pa3paboTKa KOHCTPYKIIUU JIEKTPOMEXaHUUECKON CUCTEMBI;

- pa3pabotka paboumx ueprexed 4..5 geranmeid (o  yKa3aHUIO
PYKOBOJUTEIS);

- odopmIiIeHUE TIOSICHUTEIBHON 3aMMCKU U TpapUUYECKOW YacTH KypCOBOM
paboTHI.

[Tnan-rpadguk BHITIONHEHUS WHAWBUYAIBLHOTO 3aJlaHusl pa3padaThIBacTCs
CTYJCHTOM M yTBEPXKAAETCsl pyKoBoauTeNeM paboThl. CTyJIeHT 00513aH PEryspHO
PETUCTPUPOBATH BHITIOTHEHUE KAXKIOTO 3Tarna paboThl y PYKOBOIUTEIS.

KypcoBast pabora cunTaeTcsi 3aKOHUEHHOM, €CJU BBIMOJIHEHBI BCE ITYHKTHI
3a/1aHus, TIOSICHUTEIbHAS 3aliCKa W YEPTEKHU IMOJNUCAHBI CTYJICHTOM u
pykoBogutTenaeM. Cpok 3amuThl padOThl yKa3bIBA€TCA B CHEIUaIbHONW  rpade
3a/1aHUs Ha IPOCKTUPOBAHMUE.

B mporecce BbIOTHEHUS KypcOBOW pabOThl PYyKOBOJIWUTEIb MPOBOJIUT
IPYIIOBBIE U WHIAMBUAYAJIbHBICE KOHCYJBTAIlMM CO CTyACHTaAaMHU. TemaTuka
TPYIIOBBIX  KOHCYJbTAallUM  perjaMeHTUpyercs  pabodeit porpaMMon
TUCHUIUTUHBL "JnekTpomexanndeckue cuctemsl CYJIA". Ha wuHAMBUAYAIBHBIX
KOHCYJIBTAIIUAX PYKOBOJIUTEIb KOHTPOJHMPYET XOJ  BBHINIOJIHEHUS  KYpPCOBOM
paboTHI, JeNaeT 3aMeuYaHusl 10 MPOJIeITaHHOW paboTe W JlaeT PeKOMEHIAINH TI0
PEIIEeHNI0 KOHKPETHBIX BOIIPOCOB.

3.6. 3amuTa KypcoBoi paboThI

3amura KypcoBoil paboThl MpeACTaBiIsieT co00i (hopMy MPOBEPKU CTENEHU
OBJIAJICHUSI CTYJIEHTOM METOJaMU TPOEKTHPOBAHUSA  DIEKTPOMEXAHHMUECKHUX
CUCTEM M YPOBHS IPUOOPETCHHBIX UM MPAKTUUYCCKUX HH)XCHEPHBIX HAaBBIKOB.

3amura KypcoBOM pabOThI COCTOWT B YCTHOM cooOmeHnn cryaenTa (5...6
MUHYT) 10 CYIIECTBY MpOJIeIaHHOW UM pabOThl U OTBETaX Ha BOMPOCHL. B cBoeM
COOOIICHUH CTYJAEHT JOJKEH OCBETHUTh ITOCTAHOBKY 3a/1auyd MPOCKTUPOBAHMUS,
METO/IBI €€ pelIeHUs W TONydeHHBbIe pe3ynabTaThl. CTYACHT TOIDKEH COMPOBOXK-
JaTh YCTHBIN paccka3 oOpaimieHneM K TpadudyeckuM Marepuaiam, TOSCHsS CKa-
3aHHOE.

3amura pabOThl TPOBOJUTCA TEpeN KOMHUCCHEW U3 TMpernojaBaTelei
kageaper CAY c yuactueMm pykoBoauTenss paboTel. Bompockl, 3amaBaembie
CTYJIEHTY YJ€HAMU KOMHCCHH, KaK MPABUIIO0, OTHOCITCS K COJEPKaHUIO pPabOTHI,
HO MOTYT KacaThCsl U CMEKHBIX JUCITUTUIHH.



4. METOJMYECKUE YKA3AHN K BBITTOJTHEHIIO KYPCOBOU
PABOTDI

4.1. ITnan nmoCTpOEHUS U COAEPHKAHUE PA3]I€JIOB MOSICHUTEIBHON 3aMUCKH K
KypcoBoi pabote

PyOpukanus u coaepkaHue paszejoB pacyeTHO-MOSACHUTEIbHON 3alUCKU
noikHbl cootBeTcTBOBAaTh I'OCT 7.32-81, B COOTBETCTBUM C KOTOPBIM 3aIKMCKa
JOJKHA UMETh:

- TUTYJIbHBIN JIUCT;

- 33J]JaHUE€ Ha KypCOBOE MTPOEKTUPOBAHUE;

- pedepar;

- COJIEpPKAHUE;

- BBEJICHUE;

- OCHOBHYIO YaCTh;

- 3aKJIFOUYCHHUE;

- OubnuorpaduUecKuii CIHUCOK;

- IPUJIOKEHMUS.

O6pa3zern opopMiIeHHUs TUTYIBHOTO JIUCTA IPUBEJEH B MPUIIOKEHUH 1.

3aaHue Ha KypcoBYIO paboTy opopMIIsIETCS B COOTBETCTBUU C 00OpaslioM,
IPUBEICHHBIM B IPUJIOKEHUH 2.

Pedepar momken coxmepxkaTh: cBeAeHUS 00 o00beMme, KOJIMYECTBE
WUTIOCTpanui, Tadnun, O6ubauorpaduyeckux HUCTOYHUKOB, EPEUYCHb KITFOUYEBBIX
CJIOB, TEKCT pedepara.

BBeneHue pacueTHO-IOSICHUTENBHOM 3aMMCKH TOJKHO COIEPKATh KPATKYIO
XapaKTepUCTUKY OO0BEKTa MPOEKTUPOBAHUSA, (POPMYIHUPOBKY LEIM W  3aaad
paboThl, 000CHOBaHUE MIPUHATOTO B pabOTE METO/Ia PEIICHHUS.

B OCHOBHOW 4YacTH pacyEeTHO-TIOACHUTEIBHOMN 3alUCKN JTOJIKHEI
NOMENIAThCA CBEACHUSA, OTpaKalollhe CYIIECTBO, METOAUKY W OCHOBHBIE
pE3yNbTAaThl BBHITIOJHEHHON pa3pa0oTku. PacueTsl, mpuBOAMMBIE B  3aIUCKeE,
JIOJIKHBI COJIEPKATh ICKU3BI, PACUETHBIC CXEMBbI, WILTIOCTPUPYIOMNE (HU3UISCKUN
CMBICJI BBITIOJIHAEMOT'O pacyeTa.

5. METOMKU IMPOEKTHBIX PACYHETOB 2JIEKTPOMAI'HUTOB.

[Ipu npoeKTUpOBaHUU BTSAKHBIX ANEKTPOMArHuToB (OM) MOKHO BBIACIHUTH
JIBA OCHOBHBIX THIIA PAacUETOB: MPOECKTHBIM M MOBEPOUHBIM. B 3aBucumoctu ot
TEXHUYECKOT0 3aJIaHUsI TPOEKTHBIN pacdyeT MPOBOJUTCS MO IBYM METOIUKAM:
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- 110 3a1aHHOMY YCHJIVIO, XOAY SIKOPS, TEIJIOBOMY PEKUMY PACCUNUTHIBAIOTCS
pa3Mepbl MarHUTONPOBOAA M MapaMeTpbl KaTYLIKHU, 0OECleunBaroIve 3aJaHHbIC
napameTpbl IpU MUHUMAaJIbHBIX TrabapuTax;

- 1O 3aJaHHBIM rabapuTaMm, XOJy fAKOps, TEIJIOBOMY PpEXUMY
pacCUMTBHIBAIOTCA  pa3Mepbl  MAarHUTONPOBOJA W IApaMETpbl  KaTYILIKH,
o0OecreynBaolie MaKCUMalIbHO BO3MOXHOE TArOBOE YCWIME IMpPHU 3aJaHHBIX
rapamMeTpax.

[ToBepouHBIi pacyeT MO3BOJISET O U3BECTHBIM pa3MepaM MarHUTOIPOBO/A,
napamMeTpaM KaTyILIKH, X0y SIKOpsl OIPEAEIUTD TATOBOE YCUIIME DBJIEKTPOMArHUTa,
€ro TEIUIOBOM peKuM, MOTpeOIeHNe TOKA, CTENEHb HACBIIEHHOCTH MAarHUTONPO-
BOJA.

5.1. BeiOOp KOHCTPYKTUBHOIO TUIIA U (POPMBI CTOMA.

B uHxkeHepHOW NMpakTUKE IMIMPOKOE paclpOCTpaHEHUE MOJIYYMJI CIOCco0

BBI60pa THUIIA JJICKTPOMAIHUTA U (bOpMBI CToIIa 1Mo KOHCTPYKTHBHOMY (1)aKTOpy
(K) [1]

Ko-110°37 1)
5

rae P — taroBoe ycunme, & — X0 AKOPSL.

JIJIs KOJTMYECTBEHHOTO COTOCTABJICHUST YKOHOMUYHOCTH OCHOBHBIX THIIOB
DJIEKTPOMATrHUTOB (C JUCKOBBIM SIKOPEM, BTSHKHBIM SIKOPEM C Pa3UIHON (OopMOii
cTomna, eppOMArHUTHBIM IIYHTOM) C Pa3TMYHBIMH KOHCTPYKTHBHBIMU (paKTOpaMu
M BBIOOpPa COOTBETCTBYIONIETO THIIA 3JIEKTPOMArHUTa MOXKHO IOJIb30BAThCS
Tabn. 1, wim auarpammoit (puc. 2).

Tabmuma 1
[TapameTp KoHCTpYKTHBHBIN BUJ AJIEKTPOMATHUTA
Brsxuoi ¢ | Brsoxaon ¢ | C HOHUCKOBBIM
IJIOCKUM CTOIIOM KOHUYECKUM CTOIOM | SIKOPEM
Tun OM, dopma | 6,5...11 < Kd <|0,15...1,5 < KO <|KD>31,3...47
cToma 31,3...47 6,5...11

N3 Bcero MHOroo0Opas3usi KOHCTPYKTUBHBIX UCMOJHEHUH OM ¢ moMOIlbio
puc.2a 1Mo 3HAYEHUIO0 KOHCTPYKTHUBHOTO ¢aktopa (1), u3BecTHOMY B Hayayie mpo-
E€KTHUPOBAHUS , BHIOUpAETCS ONTUMANIbHBIM TN DM (MO0 MaKCUMaJabHBIM 3Haue-
HusMm kputepueB A/Q, A/V, A/N, A/F — 3n1ecs A — HOMUHAIbHAS MOITHOCTh, Q —
Macca OM, V — cKopocCTh TepeMenieHus MOABMKHBIX YacTe, N — MOITHOCTh, F —
M/Jic KaTymiku). Ha cTeikax obmacteil nmpuMeHeHus (HE 3alITPUXOBAHHBIE 00JIACTH
Ha puC. 2) BO3MOXHO HCIOJIb30BaHUE O00UX CMEXHBIX TUIIOB DM.

[Ipu BBIOOpE 3IEKTpOMArHUTA C BTSXKHBIM SIKOPEM pallMOHalIbHas Qopma
cToma OmpeaessieTcs Mo 3HaueHHIo ko3 dunuenta GopMbl U1 YCEUEHHOCTH KOHYyCa
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h xak OTHOILIEHHE MaJloro AHMamMeTpa KOHyca K OOJbIIOMYy, PaBHOMY JUAMETPY
AKOPSL.

[Ipumenenue crtomoB ¢ o > 120° HEPALMOHAIBHO, TAK KAK TATOBAas
XapaKTepUCTUKa MPU 3TOM OJIM3KAa K XapaKTepUCTHUKE IUIOCKOrO0 CTola U
BBIMTPHIII [0 YCWINWIO He3HauuTesneH. KoHuveckue cTombl € a < 30°
1eaecoo0pa3Hbl sl CPAaBHUTENIBHO OOJBIIMX XOAOB SKOPS M IS TOJyYEHUs
IIOJIOTOU TATOBOM XapaKTEPUCTUKHU, KOT A HEIB3s IPUMEHATh MarHuTel ¢ GMIII.

7 I | T [ -
] ! [
46 ' f | J L1y
' 2 j’ R ) I T
o4 : ! — !;’ l rJ 7 - I '

=Jp" | | POLKUY

43 Ic! 7 ": ] i =§§" ; ga | emar | : ]
92 o 1N i

.E:;f i .;l. i ]‘ ;r: | ‘{ : : ﬁ

.!} ! / | | | / i | ~

! : : ] |
|\ Py £ Emamnpn sxoperm i r‘.' Fucnolsir mr.::rpm__
L/, Ly - " ¥ = - o
0707, NSNS

a0z 80y qos ar gz g« a8 r 7 Y A/ 20 N, fﬂﬂ:“’@h’ﬂa;ﬁ
0

Puc. 2. O6nactu npuMeHEeHHs: a) pAallMOHAIBHBIX THUIIOB 3JIEKTPOMArHUTOB,
0) parMoHaNBbHBIX (POPM CTOTOB NEKTPOMATHUTOB C BTSKHBIM SIKOPEM.

5.2. AHaIUTUYECKUI METOJ pacyeTa 3JEKTPOMarHuTOB

DNEKTPOMATrHUTHl C KOHUYECKUM M IUIOCKUM CTONaMU KOHCTPYKTHBHO
pa3nUYaroTCs TONBKO (PopMOMl ucCmoNHEeHWs cToma. Pasnmuume B HMX — pacyere
O0OyCIIOBIIEHO Pa3HBIMU BBIPAKEHUSMU TATOBBIX CHJ, KOTOpBIE JIOCTATOYHO
CJIOXHBI, OCOOCHHO JUIsi YCEUYeHHO-KOHWYecKoro crtoma. [loatomy Ha 9dTame
CHHTE3a PUMEHSIOTCS YIPOLIECHHBIC BBIPAXKEHUS ISl TATOBBIX CUII:

- JUTA TUIOCKOTO CTONa

2
P - B*&S
2,
- JUI1 KOHAYECKOI0 cTOna
B%SS
= sin? 0,5a
241,

r7ie O — yroj KoHyca IMpH BEpIINHE
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IIpy 3TOM 2IEKTPOMArHUT C IUIOCKUM CTONIOM MOKHO pacCMaTpHUBaTh Kak
YaCTHBIN CIIy4al DJIEKTPOMAarHuTa ¢ KOHUYECKUM CTOIIOM.

Pacuer 351eKTpPOMAarHUTOB C JUCKOBBIM SKOPEM IPOBOAMUTCS AHAJIOTHMYHO
pacderaM dJIEKTPOMATHUTOB C IJIOCKUM CTOIIOM.

PacuetHbie popmyInbl A1 3JIEKTPOMArHUTOB BTSXKHOIO THUIA C IJIOCKUM
CTOIIOM HE HMEKT IOMETKH, JJIS DJIEKTPOMAarHUTOB C KOHUYECKUM CTOIIOM
IIOMEYEHbI JUTEpor "a", NI 3JIEKTPOMArHUTOB C JUCKOBBIM SIKOPEM — JIUTEPOU

"6"
IIpoexTHbIN pacuer 1-ro TMNA

JlonycTuM, 3aiaHbl CIEAYIONIME OCHOBHBIE MapaMeTpbl MNPOEKTUPYEMOTO
aJeKTpOMarHuTa: P — TAropoe ycuiine, KOTOpoe JOJKEH pa3BUBATh 3JIEKTpOMar-
HUT B Hayaje xoja sikopsa, H; — xox axops, m; U — HanpsbkeHWEe HMCTOYHMKA MUTa-
HudA, B; 6, — JONMyCcTMMOE MPEBBIIEHHE TEMIIEPATypbl JJIEKTPOMArHuTa Mpu

IPOJIOJKUTEIIHHOM pekume padoTsl, °C.

TpeOyercs onpeaenuTh pa3Mepbl MAarHUTOTIPOBO/IA U IMapaMeTPhl KaTYIIKH,
obOecrieurBarone 3aJaHHbIE XapaKTEPUCTUKU TP MUHUMAJIbHBIX rabapuTax.

Pacyer  3ieKTpOMarHWTOB  MPOM3BBOAUTCA B CIEAyIOLIEH  MO-
CJI€10BATENBHOCTH.

1. Yrounenne ¢opmbl ctorna. Popma crona yTOYHSIETCS IO 3HAYEHUIO
KOHCTpyKTUBHOTO nmapamerpa K® B coorBeTcTBUU C Tpadukamu puc. 206.

Ko=110" g

rae 5=5,+6, — pabouuii 3a30p, M; — TOJIIUHA HEMAarHUTHOW MPOKIIAIKH,
M; 00b4HO &, =(0,05...0,1)S, , mpuyem OONbIIEeMY XOAy COOTBETCTBYET MEHBIIIEE

3HaueHUE Kod(duireHTa 1 Hao0opoT. B HEKOTOPHIX clydasx HEMarHUTHas Mpo-
KJIaJKa MOXKET OTCYTCTBOBaTh &, =0

2. OnpeneneHre OCHOBHBIX Pa3MEpPOB AJIEKTPOMArHUTa:
a) TUaMeTp SKOPS IJIEKTPOMArHUTa

d=179-10" g (2)

d=179-10"° _L (2a)
Bosin 0,5«

d =1,265-10"° g (26)

rae Bs — marauTHast nHIyKIus B pabodem 3a3ope, Ti.

Jlns mosydeHuss MHUHUMAJbHBIX TabapuToB, 00BEMA, MACChl, MOTEPh
MarHUTOABMIKYIIIEH CuiIbl 3HaueHue Bs HeoOxoaumo npuauMars 0,7...1,1 Tu (ans
ANEKTPOTEXHUUECKHUX cTanel Mapku 29895)[3].

0) HapyXHBII AUaAMETp IeKTpoMarouta D =2d ;
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B) JUIMHA 3JICKTPOMAarHuTa

L:8,7-103(5+5n)4/Pp/ny()D3 (3)
|_:8,7-103(5sino,5a+5n)1/Pp/nbe3 (3a)
|_:12,3-1035,/Pp/nydD3 (30)

rae Oy — MmapasuTHBIA 3a30p, Oy=(4...5)e ; € — DKCIEHTPUCUTET SKOPS IO
OTHOWIEHUIO K (iaHily (paBeH MOJOBUMHE PAa3HOCTU JMAMETPOB HAMPABIISAIONICH
BTYJIKH U SIKOPSL C Y4e€TOM TMpeeibHBIX OTKJIOHEHHM HX pPa3MepoOB); OOBIYHO
8,=(0,015...0,05)*102 m (B ci1ydae IpUMEHEHHS. PA3BUTOTO BOPOTHHUKA 8,~0); p —
ylleTbHOE CONpPOTUBIEHUE TMpoBoAa, OM.M; ompenenseTcs Uisl 3aJaHHOTO
npeBbiiieHns temnepatypbl Q mo dopmyine p = po(l+aoQ); po — yuaeiabHOE
conpoTtuBienue nposoaa npu 20° C, s MeaHOro nposoja po =1,75.10% Owm.wm;
0o — TEMIIEPATYPHBIA KO3(PHUIIMEHT MeTallia IPOBOJIA, JIJIT METHOTO MPOBOIA
00=0,004 1/°C; ny, — ynenbHasT MOIIHOCTh PACCESIHUS, B1/M?; onpezensiercsa Mo
rpaduky 0 =f(ny,) (puic.3);

I') OTHOIIICHHE Ta0apUTHBIX pa3MepoB dJekTpomaruuTa /D m ux oreHka.
Haubonee ygauHoe KOHCTPYKTMBHOE O(DOPMIIEHHE BTSKHBIX JJIEKTPOMArHUTOB
obecnieunBaercsa npu L/D=0,7...1,8, 37eKTpOMAarHuTOB C JUCKOBBIM SIKOPEM - TIPU
L/D=0,4...0,8. Eciiu monaydYeHHOE OTHOIIEHHUE TabapUTHBIX Pa3MEpPOB DJICKTPO-
MarHiuTOB HE COOTBETCTBYET jKEJIaeMOMY, TO pacdeT MOBTOPSIOT C I1.2a, 33/1aBasiCh
IIPU 3TOM JIPYTUM 3HAYEHHEM MAarHUTHOW UHIYKIUU;

1) MO MPUHATOMY AHAMETPY SIKOpS YTOYHSETCS 3HAUYEHHE MArHUTHOM
WUHIYKIHH

B, =1,79-10"° ? (4)

B, =1,79-10"° _L (4a)
dsin0,5a

B, =1,265-10" ? (40)

¢) no rpadpuky O=f1(Bs) (puc. 3) ompenensieTcs 3HaUYCHHUE IMOIMPABOYHOIO
Ko3(pdUIIMeHTa OTHOCUTEIIPHOTO TaJCHUS MArHUTOJBYOKYIIEH CHITBI D;
’K) MaKCUMaJIbHOE 3HaUCHHE MarHUTHOW MHAYKIuH B = Bs/®;
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NR\ 7
N

7/
40 7

20 A/
r f"{

200 400 600 800 1000 M
Puc. 3. 3aBucUMOCTh MEXKYy NMPEBBIICHUEM TEMIIEPATypbl U yJEIbHOU
MOIITHOCTBIO PACCESTHUS TIPU PA3TUYHBIX YCIOBHUAX TEILIONEPEIaUu:
1 - nnoxwue, 2 - cpennue, 3 - XOpOIIHeE.

3. OmnpepenieHne OCTAIBHBIX Pa3MEePOB MAarHUTOIIPOBOIA:
a) BHYTPEHHUHN AMaMETP MarHUTONPOBOAA
D, =0.87D
0) TonmuHa ¢uaHia; AJisg TUCKOBOTO SIKOPS - TOJIIMHA SKOPS U TOJIIMHA
dnanma
C=0.12D (5;5a)
C=0.12D (56)
B) TOJIIMHA (iaHIa Ha nepudepun
C, =0.06D
I') JJIMHA OKHA MarHUTOMPOBOJIA O]l KATYIIKY
I=L-2C
n) nnuHa cromna |, =(0,3...0,55)L

KoHCTpyKTHBHBIE =~ CXEMbl ~ MAarHUTHBIX  LENE€d  3JIEKTPOMAarHUTOB
MpeACTaBIEHbI HA pUC. 4a
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Puc. 4a. KOHCTpYKTHUBHBIE CXEMBI MATHUTHBIX LEMEN JIEKTPOMATHUTOB
a —C TUJIOCKUM CTONOM, O — C KOHUYECKUM CTOIOM, B — C TUCKOBBIM SIKOPEM.

Heobxomumo OoTMETHUTBH, YTO pacCUMTAHHBIC MapaMeTPhl MAarHUTOIIPOBOIA
oOecrnieunBalOT MOPUOIUZUTEIPHO OJMHAKOBYIO IUIOIIAb €ro MOMNEepPEeYHOTo
CEUYECHHS ITyTU NMPOXOKAEHUSI MATHUTHOTO MOTOKA, CO3IAHHOTO0 MAarHUTOABUXKYIIIEH
CUJION OOMOTKH YIPaBIICHHUS.
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|
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ﬁ > 2-0=1(nB) —j
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0,95

/

0,85

2
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Puc. 4. O6nacTtu pa3dpoca 1 ycpeIHEHHbIE 3aBUCUMOCTH TMOMPaBOYHOTO
ko3¢ dulIMeHTa OT MarHUTHOM UHAYKIMU: 1 - B pabouem 3a3ope; 2 -
MAaKCHMaJbHOM.

4. OnpeneneHue nNapameTpoB KaTyIIKU:
a) CpeIHUM TUaMeTp KaTyIIKH
D, =0,5D,+d,)=0,5[(D,~26,)+(d+2b)] Tme b — TONIIMHA KapKaca, M
(00b19HO b =(0,05...0,25)10° M; Oy — 3a30p MEKIY KATYIIKOH U KOPIycoM, M (s
HU3KOBOJIbTHBIX JICKTPOMAarHuToB &, = (0,025...0,2)107% M);
0) TuamMeTp nMpoBoja
d, =178-10°\/pD,,B(5+3,)/U (6)

d,, =178-10°,/pD,, B(55in0,5¢: -5, )/ U (6a)

d, =1,78-10°\[pD_B25/U (66)

B) JAMaMETp TPOBOJa OKPYIVISIETCS JO CTaHJApTHOTO 3HAYEHUS B
COOTBETCTBHUHM C TaOJHUIIEH TPOBOJIOB U JJIs MPUHATON MAapKHU MPOBOJA HAXOIUTCS
€ro nuamerp B usoysiuuu d |

') BBICOTa HAMOTKH KaTYyIIIKU
h.=0,5(D, —d, )=0,5[(D,—25_)—(d +2b)]

KK

1) JJIMHA KaTYIIKA
|, =L-2(+C)

€) YKCJIO BUTKOB KAaTYIIKU
W =0,865l h_/d?

) CONMPOTHUBIIEHUE KaTyIIKU MPU HOPMaJbHbBIX ycinoBusx (+20° C)
Ry = 70,0, W /(zd? /4)=7-10°D,W /d?

3) JJIMHA HAMOTOYHOI'O IIPOBOAA
L, = 7D W
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M) CONpPOTUBJIEHUE KATyIIKM B paboOyeM COCTOSIHUM, T.€. Harperou a0
TeMIepaTypsl t=(t, +®)
. 2
R =D W /(zd,, /4)

IIpoexTHBIN pacyeT 2-10 THNA

Ilycts 3amansl: D — HapyXHBIM quaMmeTp dJIeKTpomarHura, M; L — niuHa
ANEKTPOMArHuTa, M; Oy — XOJ sIKkopsi, M; U — HampshkeHue HCTOYHMKA MUTAHUS
(pacueTHOoe HampsikeHue), B; 6, — IonmycTMMOe NpPEBBIILIEHUE TEMIIEpaTypbl

all
AIIEKTPOMAarHuTa Ipu MpoI0KUTENHOM pexkume pabotsl, °C.
TpebyeTtcst onpenenuTh pa3Mepbl MArHUTONPOBOIA U MAPAMETPbl KaTYIIKH,
oOecreynBarole MaKCUMaJIbHO BO3MOXKHOE TSATOBOE YCUJIME NIPU 3a/aHHBIX Ia-

pamMeTpax.
Pacuer  anekTpoMarHuTa = NPOU3BOAMTCS B CIEAYyIOIICH Io-
CJIe0BATEIbHOCTH.

1. OueHka TAroBOro yCuius:
a) TATOBOE YCWJIME, KOTOpPOE MOXKET OBITh IOJYy4YeHO TPH 3aJaHHBIX
UCXOIHBIX JTaHHBIX:

P=L"D},/76-10°(5 +5, )’ p (7)
P=L°D;},/76-10°(5sin 0,50 +5, ) p (7a)
P=1"D?,/152-10°5°p (76)

31ech BENUYUHBI Nyy, O, Op, P ONPEICIAIOTCS AHAJOTHYHO MPOEKTHOMY
pacuety 1-ro Tuma, IpuBEJCHHOMY BBIIIIC;

0) U BTSDKHOTO 3JIEKTpOMarHuTa (popma croma yTOYHSETCS 10 3HAUYCHUIO
KOHCTPYKTUBHOTO (DaKTOpa B COOTBETCTBHH C PHC. 20.

K®=1-10"° JP
1)

JUISl BJEKTPOMArHuTa C JUCKOBBIM SIKOPEM THII 3JIEKTPOMArHUTA TAKKE
YTOYHSIETCS 110 3HAYEHUIO0 KOHCTPYKTUBHOTO (PaKkTOpa B COOTBETCTBUU C pHUC. 2a.

2. OnpenenieHre KOHCTPYKTUBHBIX Pa3MEPOB MarHUTONPOBOAA!

a) BHYTPEHHUH AMAMETP MarHUTOTPOBOAA BTSHKHBIX JIEKTPOMArHUTOB

D, =0.87D

0) muamMeTp sIKoOpsI

d=0,5D (8;8a)

JlnaMeTtp cepAeyHUKA TUCKOBOTO AEKTPOMAarHura

d=0,5D (80)

B) TOJIIMHA (IIaHIIA BTSDKHBIX 3JIEKTPOMArHUTOB

C=0.12D (9;9a)

TosnuuHa TUCKOBOTO AKOPS ¥ TOJIIIMHA (Pi1aHI[a AUCKOBOIO 3JIEKTPOMarHuTa

C=0.12D (96)
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r) TonmuHa (aaHua Ha nepudepuu
C, =0.06D
1) CEYeHUe AKOps
S=rd*/4
€) JJIMHA OKHA MarHUTOMPOBO/IA MO KaTYIIKY
I=L-2C
x) niuHa crona |, =(0,3...0,55)L +.
3. OnpeneneHue pasMepoB U IapaMETPOB KATYIIKH:
a) CpeIHUM THaMeTp KaTyIIKu
D, =0,5D, +d,,)=0,9[(D,-26,) +(d + 2b)]
rae Dy — HapyXHbId JUaMeTp KaTylmKd, M; dgy — BHYTPEHHUU IuaMETp
KaTYIIKH, M; Oxx — 3a30P MEXKAY KaTYIIKON U KOPITyCOM, M; b — TOJIIMHA KapKaca,
M;
0) BBICOTAa HAMOTKH
h.=0,5(D,—-d,,)=0,5[(D,-25,)—(d +2b)]
B) JuinHa HAaMOTKU | =L—-2(b, +C) ;

6H

r) COIIPOTUBJICHUEC KAaTYLIKH, HEOO0X0auMOe UIsT OOEcIleyeHUs 3aJaHHOTO
TCIIJIOBOT'O PCIKHUMA.

Ry =U?/7D(L+0,5D)n,,

1) AUaMeTp MpoBoa

d,, =1,285¢/pD,_ | h /R

K K don

€) JuaMeTp TpoBOAA OKPYIUIAeTCS JO CTAaHJApTHOTO 3HAYCHUS B
COOTBETCTBHH C TaOJIUIICH TIPOBOJOB U JIJISl IPUHATON MapKH MPOBOJA HAXOJIUTCS
€ro JIUaMeTp B U3OJAIUN dys;

’K) YUCJIO BUTKOB KaTymku W =0,865l h /d?

3) COIPOTHUBJIEHUE MTPU HOPMaAIbHBIX yciaoBusx (+20° C)

R, =7-10°D W /d?

1) JJIMHa HAMOTOYHOTO MPOBOAA L, =7D,W

4. YTOoUuHEHHE 3HAUYECHUS TATOBOTO YCUJIMS, PA3BUBAEMOr0 AIEKTPOMArHUTOM
[IPU PACUETHOM HANPSHKEHUU:

a) MOJIHAsi MarHUTOABMXKYyIas cuia F=WU/R;
0) MakcUMaIbHasi MAarHUTHAS] HHIYKIIHAS

B=u,F/(5+3,) (10)
B =1,F/(6sin0,5a +3,) (10a)
B=B=yF/25 (1006)

B) no rpaduky ¢=f(B;) (puc. 4) HAXOAWTCA 3HAYCHHE TOMPABOYHOTO
kodpunmenta ¢ ;

I) TSITOBOE YCUJIUE, PA3BUBAEMOE IJIEKTPOMATHUTOM

P=u,p°F*SI12(5+3,)*

P = 1,p°F?S/2(5sin0,5a +3,)*
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P = u,p°F?*S/46°

IloBepoyHbIN pacuer

[ToBepouHBIi pacdeT TMPOW3BOAUTCS TIPU H3BECTHBIX KOHCTPYKIIUH,
pa3Mepax u mapameTpax dJIeKTPOMarHuTa:
a) pazMmepax marautonposojaa D,D,,d,C,C,L,l,I

1 em)?

| .d

a,

0) pa3Mepax U rnapamerpax Karymku D,,d d

0,U.

TpeOyercs ompenenuTh TATOBOE YCHIIME DJEKTPOMArHuTa, €ro TEeIIoBOM
peXUM, MOTPEeOJICHUE TOKA, CTENEHb HACBIIIEHHOCTH MAarHUTOIIPOBO/IA.

Pacuer DJIEKTPOMArHuTa MIPOU3BOJIUTCS B CIIEIYIOLIEN
MOCJIE€A0BATEIILHOCTH.

1. IIpoBepka pa3MepoB MarHUTONPOBOAA U NMTAPAMETPOB KATYIIKHU:

a) D,=0.87D;

0) d=0,5D;

B) C=0.12D;

r) C,=0.06D;

n) l=L-2C;

e)l, =(0,3..0,55)L ;

) CEUEHHE SIKOpSI S = zd?/4;

3) cpeaHui quamerp Karymku D, =0,5(D, +d,,) ;

W,R:

6n ! np? Tuz?

B) IPYTUX NapaMmeTpax J,,d,

Hn!

M) BbICOTa HAaMOTKU h =0,5(D, -d, ) ;
2 .

K) YMCJIO BUTKOB KaTymku W =0,8651 h /d? ;
JI) CONPOTUBJIEHNE KAaTymKkn Ry =7-10°D, W /d? ;

M) 3Ha4YeHHe norpebisemoro Toka | =U/R.

2. Onpefenenye TArOBOro yCWiMs, pa3BUBAEMOIO AIEKTPOMATHUTOM
IIPU PaCYETHOM HAIIPSHKEHUU:

a) MOJIHAsi MarHUTOABMXKYyIas cuia F=WU/R;

0) MakcHMaJbHas MArHUTHASI MHAYKITHS :

B=u,FI(5+5,) (11)
B =,F /(6sin0,5a+5,) (11a)
B=y,F/25 (116)

B) mo rpaduky ¢=f(B,;) (puc. 4) HAXOAWTCA 3HAYCHHE TOMPABOYHOTO

ko3 duimenta ¢ ;

I') TATOBOC YCHIIHE, Pa3BUBAEMOC JICKTPOMArHHTOM:
P=u,p°F?SI12(5+5,)° (12)
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P = 1,p°F*S/2(5sin0,5a +3,)* (12a)
P = u,p°F*S/46° (126)
3. IlpoBepka mpaBUIBHOCTH BbIOOpa (OPMBI CTOMA HIH THUIIA
AJIIEKTPOMAarHuTa B COOTBETCTBHUHU C PUC. 2
K®=110" g

4. OnpeneneHue NPEBBILIEHUS TEMIIEPATYPHI JIEKTPOMArHATA:
a) yJeJIbHasE MOIITHOCTD PacCEsIHUSA
n,=U%/zD(L+0,5D)R

0) mo rpaduxky 6= f(n,) (puc. 3) Mg HAHICHHOW yOEIBHOM MOLIHOCTH

paccestHusl ONPEAEISIETCS IPEBBIIEHNE TEMIIEPATYPBI JIEKTPOMAarHura 6.

5.3. Pacuer BUHTOBOM NMPYXKUHBI

[IpoexkTpoBaHNE BHUHTOBBIX MPYKUH PACTSIKEHUS - CHKATUS COCTOUT B
BbIOOpE MaTepuajia MPOBOJOKU U ONPENEICHUH Pa3MEPOB IMPYKUHBI: CPEIHETO
auamerpa D , nuamerpa mpoBosioku d , uyuciaa pabodyMX BHUTKOB 1, M JJIMHBI
Ho mpyxunsl B CBOOOJHOM COCTOSHMHU. Pemienne 3agauv TPOEKTUPOBAHUS
BUHTOBOW TMpPYKHHBl HEOAHO3HAYHO, TaK KakK 3aJaHHbIM CBOWCTBAM MOTYT
YIOBIIETBOPATh NPYKUHBI PA3IMYHON T€OMETPUM M M3  PA3HbIX MAaTEpHUAJIOB.
[ToaTOMy TIpH TPOEKTUPOBAHUM OOBIYHO HAXOAST pa3Mephbl HECKOJIBKUX MPYKHUH,
yIIOBJIETBOPSIONINX 3aIaHHBIM YCIIOBUSAM, U U3 HUX BBIOMPAIOT Ty, KOTOPAs JIydIle
IpYTuX TMOAXOAUT K MexXaHu3my mnpubopa. Jlng BweIOpaHHOro Mmartepuana
HEOOXOIMMO HA3HAYUTH BEJIMUYHHY JIOMYCKAEMOT'0 KacaTeIbHOTO HAMPSHKCHUS TIPH
kpyuenuu [ T |]. CBoiicTBa nIpyKMHHBIX MAaTEpUAJIOB IPUBEACHBI B [4, ipui. 43].

HaubGonee ymoOHO pacueT pa3MepoB MPYXKUHBI BECTH MO TpeOyemoii
KECTKOCTH TPYKUHBI K ¥ MakCUMaJbHOW PACTITUBAIONICH WM CXKUMAIOIICH
cusie Pmax. 2KeCTKOCTh NpyXUHBI CBA3aHA C MAKCUMAJIBbHOM CUJIOW COOTHOLIEHUEM

rae Xmax - MAKCUMaJIbHOE MEPEMEIICHUE TTOABUKHBIX YACTEN.

[TonGop cpemnero nuamerpa mpykuHbl D, nuamerpa mnpoBosioku d u
yyciia pabouynx BHUTKOB 1p INPOU3BOAAT, HCIOJb3Ys YPAaBHEHHS IMPOYHOCTH M
AKECTKOCTH MpeoO0pa3oBaB UX K BUIY

d =8P, ck. /(z[]) (14)

Gd
P ke (15)
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IJI€ C — UHJEKC MPYXKUHBI; kK — KO3(QQPUUUEHT yBEIUYEHUS HANPSKEHUS Yy

BHYTPEHHEU CTOPOHBI BUTKA (CPAaBHUTEIBHO C HAIPSHKEHUEM, BO3HUKAIOIINM IIPU
KpY4YEHUU MPSMOTO CTEepXHs). Ero BennunHa 3aBUCUT OT MHJEKCA MPYKUHBI U
MOXET OBITh HaliieHa 10 MPUOIMKEHHOU hopmyIie
k, =(4c+2)/(4c-3) (16)
JUist  yOopomieHuss — pacdeToB  I1[eeco00pa3HO  BHayale BBIYHCITUTh

G
3Hauenus 8P ck /(z[r]) u K 3areM cieayeT 3a1aThCs HECKOJIBKMMH —3Hade-

HUSIMU UHJEKca npyxuHsl ¢ = D/d B mpenenax ot 4...6 go 16...20. [Ipyxunsl
MEHBIINX WHIEKCOB MPHUMEHSIOT peako. PelKo HCMonb3yroTcs MPYXKUHBI U C
OonbIIMM 3HaueHueM uHpaekca. [Ipu unaekce Boime 16...20 CylecTBeHHO yBENIU-
YUBACTCS JAMAMETP MPYKUHBI, PE3KO YMEHBbLIAETCS MX M3rMOHas MPOYHOCTb.
Ecnu Her kakux-nmubo crnenualibHbIX TpeOOBaHM, ClelyeT BbIOMpaTh cpeHee
3HayeHue nHaekca ¢ = 8...12.

3a/1aBIIKMCh PSIOM 3HAYCHUI MHIEKCA U Hai/is OTBEYaloIue UM 3HAUYCHHS
kodpdunmenta k , ompenenstor no (14) aumameTpbl NPOBOJOKH, COOTBETCT-

BYIOIIIME BBHIOpAaHHBIM 3HAYCHUSIM HHJEKca C. BpiOpaB U3  coprameHTa
NPYXUHHOU MpoBoJIOKHU [4, npui.3] Onvxaiiiue Oonbllivie 3HaUYeHUS JHAMETPOB,
MOJICTABISIOT UX B hopmyny (15) u onpeaenstor paboyee YUCIO BUTKOB MPYKUH
IpU Ka)XXJI0M 3HaueHuu uHjekca. [lo 3nauenusiM ¢ u d ompenensioT cpeHul 1ua-
MeTp npyxuHbl D=d-c, HapyxHblii D,=d-(c+l) wunm BHyTpeHHuUU D, =d-(c-1)
AaMeTphl MpYyXUHbI. BeanunHel d U 1, UCTIONB3YIOT [ ONIpeeNICHUs] HauaabHON
JUTUHBI (BBICOTHI) NIpykuHbI Ho. {7151 ipy»kuH coxatus

Ho = (&0, +i,)d + X, (17)

Koappumment & omnpenensercs 3a30poM MeXIy BUTKaMU B €€ HambOoJiee
C)KaTOM COCTOSIHMM, T.€. KOTJa OHa cxkaTa CWIOM Pmax. 3a30p HeoOXxomaum st
KOMITCHCAITMY TOTPEITHOCTH IIara BHUTKOB. BenwuwHy & OOBIYHO BBIOMpAIOT B
npeaemax 1,2...1,5; ik - YHUCIIO OMOPHBIX, KOHIIEBBIX BUTKOB. BenmnunHa i
3aBUCUT OT KOHCTPYKUHMH TMPYXKUHBI, €€ Ha3HaueHus. {1 HEeOTBETCTBEHHBIX
npyxkuH Iy =1,5. [Ipy TOBBIIIEHHBIX TPEOOBAHUSAX K TOYHOCTU XapaAKTEPUCTUKHU
MPY>KUHBI YACIIO KOHIIEBBIX BUTKOB YBEJIIMUUBAIOT JI0 1k =3 (10 1,5 BUTKaA C Kaxa0u
CTOpPOHBI).

Jisi TpyXWH pacTsHKEHUs, HaBUBAaEMBIX OOBIYHO 0€3 3a30pa MeEXIy
BUTKaMH BBICOTA MPYKUHBI

H,=i,d+yD (18)

Koadbdumment y yuuThiBaeT pa3mepsl 3a1enoB [5] 1 B 3aBUCUMOCTH  OT
MX KOHCTPYKLHMHU IPUHUMAETCs B npenenax ot 0,5 go 2.

B pesynbrare Takoro mNpOEKTHUPOBAHUS TMOJIY4YAlOT psig  MOPYXKUH C
cooTBeTCTBYIOMKUMU 3HaueHusMu d, D u Ho, u3 3TOro0 psiza BeIOUpatoT NpyxuHy,
HaWJy4IIuM o0pa3oM MOJIXOIAIIYI0 K pa3padaTbiBaeMOi KOHCTPYKIIUH.
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5.4. Pa3paboTka mporpaMM pacuera U aHalu3
CTaTUYECKHUX XAPAKTEPUCTUK CUCTEMBI

Pacuer crathueckux W JMHAMHYECKUX  XapaKTEPHUCTHUK JJeK-
TPOMEXAHNYECKON CHCTEMBI PacCMaTpPUBAEMOI'0 KJIacCca OCHOBAaH HA IIPUMEHEHUU
METOJIMK, W3J0KEHHBIX B [5], U HCMNOIB3YET HEIMHEHHYI0 MaTeMaTUYECKYIO
MOJIETIb.

K OCHOBHBIM CTaTHUYECKUM XapaKTEPUCTUKAM OTHOCSTCS: YpaBHEHUS
cesu ® = f(i,a), BHemHAs xapaktepuctuka o = f(i), MexaHuuyeckas
xapaktepuctuka Fp, = f(i,o). Jlns monydeHus BbIpaKCHUH, TMO3BOJISIONINX
paccuMTaTh CTATUYECKHUE XapaKTEPUCTUKH, HEOOXOJUMO  COCTaBUTH  CXEMY
3aMeIleHUs] MarHUTHOM 1E€NM UCIHOJHUTEIBHOTO YCTPOICTBA U 3amucaTth
HEeJIMHEWHOe alredpanyeckoe ypaBHeHue (ypaBHeHue Kupxrodga mjis MarHUTHOM
nenu). Pemenue storo ypaBHeHuUs: TpeOyeT HCHOIb30BAHUS COOTBETCTBYIOLIUX
YHUCJICHHBIX METOZIOB U NpuMeHeHus: OBM.

[Tonb3ysich METOIMKON U aITOPUTMAMU, U3NIOKEHHBIMU B [5], COCTaBUTH
CXEMY 3aMEIllEHHUS MAarHUTHOM IIeNH, 3amucaTh YpaBHEHUS CBSI3U U HEJIUHEIHOE
anredpanyeckoe ypaBHEHHE MAarHUTHOW II€MM, COCTaBUTh IPOTPaMMBbI pacuera
paccuuTaTh MEXaHUYECKYI0 XapaKTEPUCTUKY pa3pabOTaHHOW CHUCTEMBI JUIsl Mak-
CUMAaJIbHOTO TOKa HarpeToro 3J1eKTpOMarHura.

5.5. BBI0Op KE€CTKOCTH BO3BPATHOM MPYKUHBI U DJIEMEHTOB
KJIFOUE€BOTO YCUJIUTENS MOITHOCTH

Jlsist BbIOOpa BO3BPATHOW MPYKUHBI M 3JIEMEHTOB KJIIOYEBOTO YCHIIUTENS
MOIIIHOCTH HEOOXOJMMO TIPOBECTH aHAJIW3 BIMSHUS WX [apaMeTpoB Ha
TUHAMUYECKUE XapAKTEPUCTUKU CUCTEMBI.

[Ipu BKIIOUEHHM SJECKTPOMATHUTA SIKOPHh TPEOOJIEBAET COMPOTHBICHHE
BO3BpaTHOM NpyxuHbl Fup, = Kyp:0 ¥ BHemHe#l cunbl Harpy3ku Fy, mpuuem uem
0O0JIBIIIE )KECTKOCTh MPY>KUHBI, TeM OOJIbIIIE CHJIa COMPOTUBIECHUS U Bpemsl cpaba-
THIBAHUS DJICKTPOMArHHUTA.

[Ipu oTkmOYEeHWHU dJEKTpoMarHuta (Mpu Tmojaade Ha 0Oazy TpaH3UCTOpa
YCWJIMTENS MOIIHOCTH 3alMpAIOIIEeT0 HAMpPsHKCHHS) TOK B OOMOTKE HAYHHAET
YMEHBIIAThCS, CHJIA, MPIKUMAIOMIAas SKOPh K YIOpPY, TakKK€ YMEHBINACTCS H,
KOT/Ia €€ BEeNWYMHA CTAHOBUTCA MEHBIIE CWJIBl TIPY)KHHBI, SIKOPb HAYHMHACT
BO3BpaTHOE JBIKeHHE. [[pryem, uem ObICTpee B e 0OMOTKH CTIaIaeT TOK U YeM
0OJIBIIIEe KECTKOCTh BO3BPATHOM MPYKUHBI, TEM OBICTPEE SKOPh BO3BpAIACTCS B
HCXOJHOE COCTOSTHUE.

[Ipu orTiIroueHHMr OOMOTKM Ha HEW TOSBISACTCS  HAMPSHKECHUE
CaMOWHIYKIIMH, HATPABICHHOE B OJHY CTOPOHY C HANpPsHDKCHHEM HCTOYHHUKA
MUTaHUS, 9YTO MOXKET MPUBECTH K BBIXOIY M3 CTPOsl TpaH3uctopa. s 3amuTel
TPaH3UCTOpa OT TMPOOOS WCHOIB3YIOTCS CTaOWIMTPOHBI, OTPAHUYNBAIOIINC
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HaIpsDKeHWE Ha KOJUIEKTOpe TpaH3ucTopa. Crnajl ToKa Mpu OTKIIIOYEHUHU OyIeT TeM
ObicTpee, yeM OOoJblIe MPENEIbHO JOMYCTUMOE HANpsKEHHE Ha  KOJJIEKTOpPE
TPAH3UCTOPA, 3ALTUIIEHHOTO OT Mpo0os CcTadWiIuTpoHOM. TakuM oOpa3zoMm, s
oOecreueHust OBICTPOro CIaja TOKa HEOOXOJUMO HUCIONIb30BATh BHICOKOBOJIBTHBIE
TPAH3UCTOPHI.

Jlns onpenenieHust 5KECTKOCTH TPY>KUHBI U DJIEMEHTOB BBIXOJHOTO KacKaja
YCUJIUTENS MOIIIHOCTH MOKHO PEKOMEHI0BATh CIEAYIOIIYI0 METOIUKY:

- TOBTOpSSi HECKOJIBKO pa3 MpoIecc pacyera JTUHAMHYECKUX
XapaKTePUCTHUK JJICKTPOMAarHuTa IMoAoOpaTh BEIWYUHY IKECTKOCTH TPy KHHBI
Tak, 4yToObl Bpemsi cpabarbiBaHus Obulo Ha 5...10 % MeHble Tpebdyemoro mo
3aJ1aHHUIO;

- 33/1aTh TPEACIbHO JOMYCTUMOE HaNpsOKEeHUWE Ha TPaH3UCTOpEe Ha  JiBa
nopsiika OOJbINIe HAMPSHKEHUS UCTOYHHMKA IMUTAHUS W JIJI1 BBIOPAHHOUW BEITMYMHBI
KECTKOCTH TPYKHUHBI pAacCYUTaTh BpPEMs BO3BpaTa SKOPS  JJICKTpOMAarHuTa B
ucxoaHoe nojoxeHue. Eciu 310 Bpemsa Ha 10...15 % Menbiie tpebyemoro, TO
BEJIMYHMHA )KECTKOCTHU MPYKUHBI BRIOpaHa MPaBUIIBHO;

- TIOBTOpSIi HECKOJIBKO pa3 TMpoIlecC pacyera JTUHAMHYECKUX
XapaKTePUCTHK,

OTIPENICNIUTh MPEJICTbHO JIOMYCTUMOE HAMNpsHKEHUE, IMPU KOTOPOM BpeMsi
BO3BpaTa SKOPS AJIEKTPOMArHuTa UCXOAHOE MOJI0XKEHUE OYJIET paBHO 3aJlaHHOMY;

- 10 TpPEeNeNbHO JOMYCTUMOMY HAMNpSDKEHUI0 W TpeOyeMOMYy TOKY
KoJutekTopa Tpausuctopa ik = (1,2...1,4)imax BBIOpATh THIIBI TPAH3UCTOPA W
CTAOMIMTPOHA.

5.6. Pa3paboTka mporpamMm pacuera U aHaJu3
JUHAMHYECKUX XAPAKTEPUCTUK CUCTEMBI

OCHOBHBIMHU JTUHAMUYECKUMH XapaKTEPUCTUKAMH DJIECKTPOMEXaHUUYECKOM
CHUCTEMBI SBJIAIOTCS MEPEXOHBIE XapaKTEPUCTUKHU IO TOKY B OOMOTKE U TepeMe-
IIEHUIO SKOPS JJICKTpOMarHuta. PacdeT 3THX XapaKTepUCTUK CBOIUTHCS K pe-
MICHUIO HeIMHEWHON MaTeMaTH4YeCcKon Moaenu [5]:
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dx
_:Xc
dt
dx,
m =(F,-Cx-hx —F,)/m
a_ E-U, —ir+iWr )/W°G
a—( ~U, —ir+iwr,) ,
a8 __ L%
dt Smin (19)
Ir; =T
U,=4 i, npu r]‘:rTz’irTg_Ek|£Um
0 r,=r,,li, —E|>U,
EK T =T 7 = Ty irTs_Ek|SUco
E= npu
_Uco r.=r,, irT3 — Ek| >Uw

B maTemarnueckoit monenu (19) ucnonb3yrores cleayrone 0003HAYEHUS:
X, X¢ — KOOpJAMHATA U CKOPOCTh sikops; F, — nmwxkymas cuna; Fy — cuna Harpysku,
E« — KoJutekTOpHas 3/cC; 1 — TOK B 00MOTKe; B — HHIYKIIMS B MUHUMAJIBHOM Ceye-
HUU MarHUTOMPOBOJA Smin; M — Macca MOABWXKHBIX YacTei; C — KECTKOCTh Mpy-
KUHBL, h — KO3 PUITMEHT BA3KOTO TPEHHUS; 1; — BUXPEBOM TOK; T, Iy — CONPOTHUBIIE-
HUE OOMOTKM M SKBHMBAJIEHTHOE CONPOTHUBIEHUE MYTEHl BUXPEBBIX TOKOB; Gp —
IpOBOAUMOCTh paccestHusl; Ug, — HanpsbKeHue CTabmIn3alui CTaOMIMTPOHA; Tro,
I3 — COTIPOTHUBIICHUE OTKPBITOTO U 3aKPHITOTO TPAH3UCTOPA.

Jlist monydeHus AMHAMUYECKUX XapaKTePUCTUK HEO0OXOIMMO, TMOIb3YSCh
METOJIMKOW M aJIFTOPUTMaMH, TPUBEICHHBIMU B [5], cOCTaBUTh MpOrpaMMmy H
paccuMTaTh MEPEXOJHBbIC TPOIECCHl MO0 TOKY B OOMOTKE OSJICKTPOMArHuTa,
NEPEMEIICHUIO SIKOPSl, CKOPOCTH TEpEeMEIICHUs  SKOps,  MHAYKIUU B
MHUHHMaJIbHOM CEYEHMHM U JABWXKYIIEH CHJIe B 3aBUCUMOCTH OT BpPEMEHU
MEePEKIIIOUEHUS TPAH3UCTOPA BHIXOJHOTO KACKala YCUIIUTEINSI MOIIIHOCTH.

Hcnonb3yst moONydeHHbIE JaHHBIE W TPU HEOOXOJUMOCTH  TOBTOPSS
moTpeOHOE YHCIIO pa3 pacueT JUHAMUYECKUX XapaKTEPUCTHK, I0100paTh
MPYKUHY, UCTIONb3YsI METOAUKY, U3JI0KEHHYIO BBIILIE.

5.7. PacueT UCTOUYHHUKA TUTAHUSA

Pacuer wWcTOYHMKA TUTaHUS TIOCTOSIHHOTO TOKa BKIIIOYAeT BBIOOP
TparncpopMaTopa, BBIOOP CXEMBI, SJIEMEHTOB U PAacUeT MapaMeTPOB BBHITPSIMUTES,
BBIOOD THMA QUIIBTpA.

Pexxum BbIIpsIMUTENSE B 3HAYUTENBHOM CTEMEHH OMNpENEseTCsl TUIIOM
¢unbpTpa, BKIIOYEHHOTO HA €r0 BHIXOZAC. B MallOMOIIHBIX BBIIPSIMUTENSAX, ITH-
TAIOIMIUXCS OT OAHO(PA3HONW CETH MEPEMEHHOTO TOKa, MPUMEHSIOTCS EMKOCTHBIC
¢uneTpel I'-00pazubie LC, RC u I1-06pa3zusie CLC u CRC punbTpsl.
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EMKOCTHBIN QuIbTp XapaKTepeH Mg BBIIPSIMUTENEH, paCCUMTAHHBIX Ha
MaJIble TOKM Harpy3ku. Ha BbIXoxe BBIIpAMUTENA NApajuICIbHO HArpyske
BKJIIOYACTCA KOHIEHCATOp Uil YMEHBIICHUSA IIyJIbCAlMU  BBIIPAMIICHHOIO
HanpspkeHus. Peakuuyss Harpy3kud Ha  BBIIPAMUTEIb 3aBUCUT OT €MKOCTH
KOHJIEHCATOpa, CONPOTUBIECHUE KOTOPOro Il IEPEMEHHOM  COCTaBIAIOLIEH
MHOI'0 MEHBIIE COIPOTUBIICHUS HAIPY3KHU.

Ecin ¢unpTp BBIIpSIMHUTENS HAauyuMHAETCs C Apoccels, 00Jalaroliero
OOJBIION MHIYKTUBHOCTBIO, TO HArPY3Ka BBHIIPSMUTENS - MHAYKTHUBHAS.

BempsiMutens XapaKTEePU3yeTCs: BBIXOJIHBIMH napaMeTpamu;
napaMeTpaMu, XapaKTePU3YIOMIMMH PEXUM IHOJIOB, " napaMeTpaMu
TpaHcpopmaropa.

Haubonee pacnpocTpaHeHHBIN BEHTWIb B MAaJIOMOIIHBIX YCTpOMCTBax -
MOJIYTIPOBOAHUKOBBINA JTHO].

K BbIXOZHBIM TIapaMeTpaM BBIIPSIMUTENS OTHOCSTCS: HOMHHAJIBHOE
cpeaHee BBIIpsAMIICHHOE HampspkeHue Up; HOMHUHANBHBIM CPETHUM  BBINIPSMIICH-
HBIN TOK lo; KO3 PUIMEHT MyJIbcaliy BRIMPSIMICHHOTO HaNpspKeHUs Kyo1; yactoTa
NyJbCAalliU BBIMIPSIMJIICHHOTO HamnpsikeHust f,; BHYTpeHHEE  CONPOTHUBIICHHUE
BBITIPSIMUTEIIA To.

Koaddpummentom mynbcanmu  Kpoi Ha3bIBa€TCs OTHOIICHWE aMILTUTY/IbI
NEPBOI TAPMOHMKHU BBINPAMIIEHHOTO HanpsbkeHust Ugr K CpeJHEMY 3HAUYEHHIO BbI-
npsiMIeHHOTO HanpsbkeHus Up.

Jluonbl B BBIIPSMUTENSAX XapaKTEpU3YIOTCS CPEAHUM 3HAYEHHUEM MPSIMOIO
TOKa lyp ¢p; JAEHCTBYIOIIMM  3HA4YCHUEM TOKa lnp; amMmuTynon Toka lip max;
aMIuIUTy 101 06paTHOro HapsKEHUS Uosp max; CPEIHEN MOLTHOCTBIO Prp cp.

st TpanchopMaTtopoB, pabOTAIOMUX B  BBIIPSIMUTENSAX, OMPEACISIOTCS
nercTByromue 3HadeHust HanpsokeHuid Ui, Uz u tokoB Ii, |2 mepBuuHONM H
BTOPUYHOM OOMOTOK; MOIIHOCTH TIEPBUYHOW M BTOPUYHOH OOMOTOK Si, Sp;
rabapuTHasi MOIIIHOCTh TpaHncpopmarTopa S.

B BeimpsMutensx g NHUTAHUA amnmapatypbl OT OAHO(A3HOW ceTu
MEPEMEHHOT0 TOKa MPUMEHSIOTCS OJHOIMOJYNEPUOJIHASI CXEeMa BBIIPSMIICHUS,
JIBYXTOJYIIEPUOAHASI CXEMA BBIIIPSIMIICHHUS C BBIBOJIOM CPEIHEN TOYKH, MOCTOBas
cxema.

OnHoda3zHbIil BRIPSAMUTENH IO MOCTOBOM CXE€M€ PHUC. 5. Cpeau MpOYHX
BApUAHTOB  JIBYXIOJYNEPUOTHBIX  BBITIPSAMUTENCH 00JaJaeT  HAWIYYIIAMU
TEXHUKO-JKOHOMHYECKUMH ToKazaTeiasiMu. llpumeHsiercs B OCHOBHOM C
eMKoCTHBIM, ['-00pa3ubiM u [1-06pasapiM RC u LC dunbprpamu. JlocTomHcTBa
TAKOrO BBIIPSIMUTENA - TOBBIIICHHAs 4YacTOTa MYyJbCAallMd, OTHOCUTEIBHO He-
OomnbIIoe OOpaTHOE HAMPSIKEHHE, XOpOoIllee WCIOJb30BaHWE TpaHchopMaTopa,
BO3MOXHOCTh pPabOTBl OT CETH MEepeMEeHHOro Toka 0Oe3 Ttpanchopmartopa. K
HEJIOCTATKAM BBINIPSMUTENSI OTHOCSITCA TNOBBIIMICHHOE NAaJCHUE HANPSIKEHUS B
JAOJHOM KOMILJIEKTE, HEBO3MOXXHOCTh YCTaHOBKH OJTHOTHUITHBIX
MOJIYNIPOBOJHUKOBBIX BEHTUJIEH HA OJTHOM pajuaTope 0€3 M30JUPYIOUIUX MPOKJia-
TOK.
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[Ipumep pacueTa BEIIPSIMUTENS IPUBEAEH B [6].

T
I
L T
LuJ} U3
VD2 | VD3 Ut

)

Puc. 5. Cxema o1HO()a3HOTO BBIIPSIMUTEIS

5.8. Pa3paboTka KOHCTPYKIIUU dIEKTPOMEXaHUUYECKON CUCTEMBI

KoHCTPYKTHBHOE MCIIOJTHEHHE MATHUTONPOBOAA. [[py KOHCTPYKTOpPCKOU
npopaboTKe ¥ Ha3HAYEHWUW TEXHOJIOTMHM M3TOTOBJIEHUS JI€Tajell MarHUTONPOBOA
CJIeIyeT MO0 BO3MOKHOCTH CTPOTO BBIAEPKUBATH CleAyrolue TpeOoBaHus: pado-
Yyye BO3AYLIHbIE 3a30pbl B COOpPaHHOM BJEKTPOMATHHUTE JIOJDKHBI OBITH BO3-
MOKHO OJIMKE K paCUETHBIM, a MAapa3UTHBIE - BO3MOXKHO MEHBIINMH; MarHUTHBIE
XapaKTePUCTUKH MATEPHAIIOB JIOJDKHBI OBITh OJIM3KUMH K PAaCUETHBIM; IITMXTOBAH-
HBIE€ JIETATM MArHUTOMPOBOJOB HE JOJDKHBI HMMETh 3ayCEHIIEB BO M30eKaHuE 3a-
MBIKaHHS COCEHUX IIACTHH.

JleTany MarHUTONPOBOJA U3rOTaBIMBAIOT U3 MPYTKOB, MOJOC, JIUCTOB WJIU
otnuBaoT. [Ipyu 3TOM B OCHOBHOM HCHOJIB3YIOT 00pa0OTKY Ha METaJIOPEKYIIHX
CTaHKax M XOJIOAHYIO MTaMIoBKy. [locie Mexannyeckolr oOpabOTKH JeTaly Mar-
HUTOIPOBOJIA JOJKHBI MOABEPTaThCsl TEPMHUUECKON 00pabOTKE - OTXKUTY, KOTO-
pBIii HEOOXOAMM JJISI BOCCTAHOBIICHUSI MATHUTHBIX CBOWCTB, HAPYIICHHBIX B MPO-
LIECCE U3TOTOBIICHUS JIETAJIEH.

KoHCTpYKTHBHOE HCIIOJTHEHHE KaTylIeK. B 3aBUCMMOCTH OT KOHCTpYK-
TUBHOTO WCIIOJTHCHHSI Pa3IMyaloT KapkacHble W OeckapkacHble. KapkacHble ka-
TYIIKKA MOTYT COOMPAThCsl HAa METAIUIMYECKUX WM HU30JSLIMOHHBIX Kapkacax. Me-
TaJUIMYECKUE KapKachl OOBIYHO BBIMOJIHSIOT B BHUJE JIATYHHOW WJIU

CTalbHOM TpyObI, HAa KpasX KOTOPOM YCTAaHABIMBAIOTCS METAJUINYECKUE
maiopl, yKperusiemMbie JHOO0 pa3BaNBIIOBKOW TpyObl nuO0 maiikoit. Takwue
KATYIIKU OTJIMYAIOTCS XOPOIIMM TEIIOOTBOJAOM, OJHAKO TpPeOyIOT HaJleKHOU
M30JISMY OOMOTKH OT KapKaca, 4To JIeJIaeT UX HEIOCTATOYHO TEXHOJOTUYHBIMHU.
Kapkachl U3 M30S1MOHHBIX MaTE€pUaIoOB MOTYT OBITh MPECCOBAHHBIMU WJIU
coopubiMu. IIpeccoBaHHble Kapkachl HauOoJjiee MPOCTbI, TEXHOJOTUYHBI U
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00J1a1at0T XOPOUTUMH U3O0JISIITUOHHBIMU cBoMcTBaMu. COOpHBIE KapKachkl Ooliee
CJIOKHBI U BBITIOJTHSIIOTCSI KIIECHBIMH.

beckapkacHble KaTyIIKU [0 CPAaBHEHUIO C KaPKACHBIMU 3HAYUTEIHHO MPOILE
B MPOMU3BOJCTBE, MOCKOJIbKY HE TPEOYIOT KapKaca, UMEIOT JIYUYIIUH TEeII00TBOA U
M30JISIIMOHHBIE CBOMCTBA, HO JIOMYCKH Ha UX pa3Mepbl OoJibllle, UX HEYI00HO
KpPEMUTh Ha CEPCUHUKE.

OO6MOTKM OecKkapKacHBIX KaTylleK, a TakKe KapKacHbIX B Clydae
METAJUTMYECKUX KapKacoB M30JIMPYIOTCSl OT CEPJICUHHUKA WM KapKaca IJIEHKOW u3
dToporacta, CTeKIOTKAHbIO, TPUAIIETATHOU TUICHKON U T.J. CHapyXu OOMOTKH
3aIIMINAIOTCA OOBIYHO KaOenbHOW Oymaroil, IIeJKOBOM WM  CTEKJISHHOMN
JAKOTKaHbIO, JIJAKUPOBAHHON OyMaroii.

HuzkoBoNbTHBIE 0OMOTKHU BBIMIOJTHSIOTCS JIUIIB C HAPYKHOU U30JSLUEH, a B
BBICOKOBOJIBTHBIX OT/ACJBHBIC CJIOW U30JUPYIOTCS APYT OT Apyra. TonmuHy u Ko-
JUYECTBO CJIOEB M30JISAIMN BRIOMPAIOT B 3aBUCHMOCTH OT BEJIMYMHBI paboyero Ha-
PSKEHUS OOMOTKHU.

O0MoTouHbIe IpoBOaa. [l 3JIEKTPOMArHUTOB MPUOOPHBIX YCTPOWCTB
OOBIYHO TIPUMEHSIOTCS MEIAHBIE OOMOTOYHBIC MPOBOJA KPYIJIOTO cedeHus. Peko-
MEHJIyeTCsl n30erath MPOBOJOB O4YCHBL Majoro auamerpa (menee 0.1 MM), Tak Kak
U3-32 MaJIOTO CEYEHUs TaKOW MPOBOJ OYy/IeT UMETh HU3KYI IPOYHOCTH M PBATHCS
IpU HAMOTKE.

B 3aBucuUMOCTH OT BBINOJHEHUS U3OJSIUU Pa3IMYaloT OOMOTOYHBIE
mpoBojia TpeX BUIOB: ¢ HMmaneBor wm3oisiued  (I19B,IIDJLITDTB), C
BostokHUcTOM M3ossanueit (ITDJIIO) u koMOMHHUPOBAHHOW H3OJISIITHEH.

OcHOBHBIE XapaKTEPUCTUKHA OOMOTOYHBIX MPOBOIOB MPUBEICHBI B [7].

KBanuTeTbl TOYHOCTH, JAOMYCKH, MOCAIAKH, KJIACCHI IIEPOXOBATOCTH.
B snextpomarautax 1menecooOpa3sHO HCMOIb30BaTh TOJBKO 4YacTh KBaJUTETOB
TOYHOCTH JIOMYCKOB M MOCAJ0K. MIX mpuUMeHeHHe MOXHO MPOWLIIOCTPUPOBATH
TabuIei, TPUBEICHHON B MPHIIOXKEHNUH 3[4].

Haubonee pacnpocTpaHeHHBIMH B JJIEKTPOMAarHMUTax JOMYCKaMH M
MOCaJKAMHU CONPSTaeMbIX JI€Tallel SIBISIOTCS JOMYCKU U MOCAJIKU, BBINIOJHEHHbIE
mo 8...13-my kBanuretam TouyHocTH. Ilo 8, 9-My KBajnuTeTaM TOYHOCTHU
PEKOMEHAYETCsl M3rOTaBIMBATH COINPATa€MbIE JI€Talu, Y KOTOPBIX 3a30pbl B MECTE
JIOJIKHBI BBIJICPKUBATHCS HEOONMBIIMMU. B HEKOTOPHIX clydasX MPUMEHSIOTCS O,
7-ti xBanmuteThl. CONpsDKeHHWE JeTaneid, He TpeOyrIliee TOYHOCTH, CICAYeT
BBIMONHATE 1O 11...13-my xkBanmuteram To4yHOCTH. IIprMeHeHme mnocagok cC
OONBIIMMH  TOTTyCKaMu OCOOCHHO OO0JbIIOe 3HAYECHHE WMEET B YCIIOBHSIX
MaccOBOT'0 IPOU3BOJICTBA.

JIomyCKH 1 MOCAJKH JIeTalleld IEKTPOMArHUTOB, CONPSATAEMbIX C IIAPUKO- U
POJIMKOMOAIIUITHUKAMHY, BBIMOJHSAIOTCS B OCHOBHOM MO 7-MY KBallUTE€Ty TOYHO-
ctu. Pe3p00OBbIE KpEMneKHbIE COCNMHEHUS, K KOTOPbIM HE MPEABSIBISIOT 0COOBIX
TpeOOBaHMIA, OOBIYHO BBHITTOIHSIOTCS 110 6...8-My KBAIUTETY TOUHOCTH.
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CBoOogHbIE  pa3Mepbl ~ MEXaHMYECKH  00paldaThiBaeMbIX  JeTaliei
BBITIOJIHAIOTCS, KaK MpaBuiio, mo l4-my u 15-my, pexe nmo 16-my kBaiuTeram
TOYHOCTH.

JIonyCKM U TTOCAJIKU COMPSITaEMbIX IUIOCKUX JIETAIECH MPUHUMAIOTCS TAKUMU
ke, KaK W JUIS UWIMHAPUYECKUX JIETAICH TMpU YCIOBUHM, YTO TOBEPXHOCTH
CONpAraeMoi IUIOMAAH He IPEBHIIAET BeIUUMHy 5p? (P - compsaraeMslii pasmep).
Ecnu xe conpsiraemble MJIOCKOCTH BEJIHMKH, TO HEOOXOJUMO MPUHUMATh MOCAIKH
0osnee cBOOOAHBIE AJII KOMIIEHCALIMM HEU30EKHBIX TEMIIEPATYPHBIX U MPOUYUX JIe-
dbopmaruii MmI0CKOCTEeH.

I[Ipu  BbIOOpe  KJlacca  IIEPOXOBATOCTH  MOBEPXHOCTH  JeTallel
AJIEKTPOMArHuTa CIEAYET IMOJb30BAThCA PEKOMEHIALUSIMU, XapaKTEPHbIMU JJIs
obmero mpubopoctpoeHus. s CBOOOMHBIX HECOMPSIKEHHBIX 00pabOTaHHBIX
NOBEPXHOCTEN MOYKHO OTPAHUUYUTHCS 4-M M Jlake 3-M KIJIACCOM IIEPOXOBATOCTH.
JI1s1 TOABMOXKHBIX CONMPSKEHUM C IMHEHHBIMU TMEPEMEIICHUSIMU TIPU  HEBBICOKHUX
CKOPOCTSIX M HArpy3ke peKOMEHAYETCS 5-M Kiacc mepoxoBaTocTt. s neraneu,
BpAIAIOIIMXCS MTPU HEOOBIINX HArpy3Kax M CKOpPOCTSIX, CIEAYyeT MPUMEHSTH 7-
1 KJ1acc 1IepOoXOBAaTOCTH, a MPHU O0JIee TSHKENbIX YCIOBUAX paboTh - 8-i1 Kiacc.

5.9. Teopernueckue cBeacHMs M0 co3aanuio 3D-momerneii u yepTeKeil Ha OCHOBE
takux mozeseit B SolidWorks.

SolidWorks — mporpammusrii komiiekc CAITP gjst aBromartu3anuu pabot
MPOMBIIIUICHHOTO TPEATIPUATHS Ha dTalax KOHCTPYKTOPCKOW M TEXHOJIOTHYECKOM
TIOJITOTOBKHU TPOM3BOCTBA. ObecreunBaeT pa3pabOTKy H3AETUil JIF0O00H CTeTeHH
CIIO)KHOCTH W Ha3HaueHUs. OJTO JIETKOE B OCBOCHHU CPEICTBO ITO3BOJISCT
WH)KEHEPaM-TIPOCKTHPOBIIHKAM OBICTPO OTOOpakaTb CBOM HJIEH B 3CKH3E,
OKCIIEPUMEHTHUPOBATH C AJIEMEHTAMHU U pa3MepaMu, a TaKKe CO37aBaTh MOJCIU U
MOIPOOHBIC YEPTEIKHU.

C nomomisio SolidWorks mMokHO co3/aBaTh TpexXxMepHble MOJe]aH, a He
TOJILKO JIByXMEPHBIC UEPTEKH. DTH TPEXMEPHBIC JETATH MOXKHO HCIIOJIH30BaTh
JUT CO3JIaHusl JBYXMEPHBIX depTexeil u TpexmepHbix coopok. SolidWorks — sto
cucTeMa, paboTaromias 1Mo NPUHIUITY 3aJaHusl pa3MepoB. MOXKHO 3a7aTh pa3MephI
U TCOMETPHUYECKUE B3aMMOCBS3H MEXKIY dJIeMeHTaMH. [Ipu M3MEeHEHUU pa3MepoB
U3MEHSIOTCS pa3Mep U (hopma JeTaiii, HO COXPAHIETCsS OOIUI 3aMbICEIT TIPOCKTA.

Tpexmepnas wmogens SolidWorks cocrour w3 pgeraseil, cOopoxk u
yepre:keid. Jletanu, cOOpKM M 4YepTeXHU OTOOpa)XKarOT OAHY U Ty K€ MOJEIb B
pa3IMYHBIX JOKyMeHTax. JItoOble M3MEHEHUS, KOTOpPbIE BHOCATCS B MOJCIb B
OJTHOM JTOKYMEHTE, PacCHpOCTPAHSIIOTCS Ha JPYrHe JOKYMEHTBI, COICpPKaIIUe dTY
MO/ICITb.
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Obwenpunsmosie mepmuHvl 8 MOOEJISX
WcxogHas Touka BepwwuHa Kpomka

Ceepxy .

MnockocTb

Jist mocTpoeHuss OOJBIIMHCTBA DIIEMEHTOB HCIONB3YIOTCA ICKH3. s
CO37aHUSI DJIEMEHTOB 3CKH3bl MOTYT OBITh BBITSHYTBI, TTOBEPHYTHI, PacCEUCHBI
CIIOXHBIM 00pa3OoM WM CMEIICHBI MO KOHTYpPY. ODCKH3 SIBISIETCS BaKHEHIINM
noastueM  SolidWorks wu  mpeacrtaBmsier coOoi  OCHOBY — cO37aBaeMOM
TBEPAOTEIBLHON MOJENH JACeTalld. OJCKHU3 SBISCTCS JIBYMEPHBIM HaOpPOCKOM,
collep KallliM BHA4aje JUIIb MPUMEPHBIE pa3sMepsl U (popmy, TpenBapsromme
CO3/IJaHUE TPEeXMEpHOH JeTanu. BaxXHOCTh 3CKM3a B KOHCTPYMPOBAHUU JETANU (U
COOpKM B II€JIOM) COCTOUT B TOM, YTO OH COAEPXKHUT HE CTOJBKO T€OMETPHUIO
JleTadu, CKOJbKO HPUHIUII ee mocTpoeHus. Pa3mepsi, ompexaensiomue (Gopmy
JeTand, B JIIOO0OH MOMEHT MOTYT OBITh M3MEHEHBI, HO TPU 3TOM B3aHMMOCBSI3H
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(KacaTenbHOCTh, MapaICILHOCTh, COBIMAJICHUE, KOHLUEHTPUYHOCTh U JIp.)
coxpaHstoTcsa. M3MeHeHne pa3MepoB MPUBOJIUT K U3MEHEHUIO (POPMBI — B 3TOM
CYILIECTBO ITapaMETPUYECKOTO0 METONA IIOCTpOeHMs Mmozened. B caydae ecnu
BHECEHHBIE M3MEHEHHUs TOPOXKJIAIOT OIIMOKU, BCErJa CYIIECTBYET BO3MOXXHOCTh
oTkata (T.e. BO3BpaTa Ha HEKOTOPHIA pAaHHUUN ATam CO3MaHUs JAeTaiu). Takum
00paszoMm, 3CKU3 — 3TO Ujesl MOCTPOEHHUS, KOTOpasi, BIIPOUYEM, MOXKET YTOUHATHCS B
npoiiecce pa3paboTKHU.
100

= 40

20

Ockm3 3CKM3, BEITAHYThIA Ha 10 Mm

IHonnasi ompeae/ieHHOCTh ICKHM3a CBA3aHA C 3aMKHYTOCTBIO pPa3MEpHOMN
Henu. JTO 3HAYUT, YTO /A OOBEKTOB ACKH3a JOJDKHBI OBITh YCTaHOBJIIEHBI
pa3Mephl, €AMHCTBEHHBIM oOpa3oMm ompeaenswiomue ¢dopmy neranu. Jns
paspabaTbiBaeMOM J€TaIH MOJHOCTHIO ONPEACISIONINMU €€ pa3MepaMu SIBJISIIOTCS
CIEAYIOIINE: PACCTOSIHUE MEXIY LEHTPAMHM ABYX OKPYKHOCTEM M HUX pPaJUyChl.
YcTanaBiauBaeM 3TH pa3Mephbl, BIOpaB HHCTpYMEHT Pa3mep. UepHblil LIBET JTHHUIMA
ACKM3a CBUICTEIBCTBYET O €ro MOJHOM ompeaeneHHOCTH. JloOaBieHune npyrux
pa3MepoB CHeNaeT JCKU3 IEepPeonpelieNieHHbIM, HU OyIeT COMpPOBOXKAATHCS
cooOmieHueM 00 ommuoOke (IpU 3TOM JUHUHM OOBEKTHl ACKH3a OKPAITUBAIOTCS
KpacHbIM 1BeTOM). [lepeornpeneneHHOCTh 3CKM3a TOBOPUT O HEOJIHO3HAYHOCTHU
pa3MEPHOM LIENH U CYIIECTBOBAHUH 3aBUCUMBIX Pa3MEPOB.

OTtmeTuM, 4TO HEAOONPENEICHHOCTh ACKM3a OIMMOKOW He sBisercs. Ee
pa3 HANOMHHUM, 4YTO 3CKW3 — 3TO NPUHIUIIBI mocTpoeHus aetanu. llpucymas
SolidWorks mapamerpusamus IO3BOJIIET B 000N MOMEHT WM YCTaHOBHTH
pa3Mepbl, UM U3MEHUTh YCTAaHOBJICHHBIC PaHEe.

JIng mocTpoeHHs  AeTaned  KCHOJIB3YKOTCS — Pas3IMYHbIE  JJI€MEHTBI.
DOnemMeHTaMu MOTYT OBITb (OopMbI (OOOBIIIKH, BBHIPE3bI, OTBEPCTHS) U OTEPAIHH
(ckpyrnenwus, ¢acku, O0OOJOYKH U T.A.), KOTOPhIE KOMOWHHPYIOTCS ISt
IMOCTPOEHUS AETAJIEH.



31

0 Bobbiwka

CHOBaHWe -

/ Bripea
- - -

CkpyrneHue

CpencrtBa aBTOMAaTH3alUM TPOCKTHUPOBAHUS, BKIIOYAIOIIME BO3MOXHOCTH OOBEMHOTO
MapaMeTPUYECKOTO MOJISTUPOBAHMS W CO3JIaHUs KOHCTpYyKTOpckou mokymentanuu (KII), Bce
aKTUBHEE BXOJAIT B HAIly TOBCEIHEBHYIO *U3Hb. KOT/Ma-To, Ha 3ape aBTOMAaTH3aIuH, CYUTAIOCH
OOJIBIITUM JOCTIKEHHUEM HAYEPTUTh YepPTEX Ha KoMIbloTepe (B 2D-cucteme — Ha 3JeKTPOHHOM
KyJIbMaHe) — 3TO 00eCreuYrBaio COKpPAIIEHHEe CPOKOB BHECEHHS] U3MEHEHUH B JOKYMEHTAIIHIO.
Onnako ceifuac HEOOXOAMMOCTh BhIUEpPUHMBAHUs Mpoekiuid u ceuenuid B CAD-cucteme M0XHO
OTHECTH, CKOpee, K €€ HeJOCTaTKaM, MOCKOJbKY MPOTPECC MIarHya JAJIeKO BIEPEI W YePTEKHU
Termepb  CO3/Mal0Tcsi Ha  ocHoBe  3D-mojeneil, aBTOMAaTHYECKH  OOpa3MEpHUBAIOTCS,
MacIITa0UPYIOTCS 1O JIUCTY U OOHOBIISIFOTCS TPH U3MEHEHHH UCXOHOU MOJICITH.

Yepmeoichble 8UO0bL

Bpemennbie ocu. OueHb 4acTO JTUHUM CEUEHHUS JOJDKHBI MPOXOAUTH TOYHO MO LIEHTPY
OTBEpPCTHUS WM TeN BpalleHus. Her HeoOXoquMOCTH co3aBaTh AOMOJHUTENBHYIO T€OMETPHIO.
[Ipocto mpuBs3bIBaiiTeCh NpPU MOCTPOSHUU JHMHUM CEUEHUS K BPEMEHHBIM OciIM (OocsM
OTBEPCTUH U APYrUX AJIEMEHTOB BpaileHus). s 3Toro He0OX0AMMO BKIIOUHUTH UX. B MeHo
Buo Be16epuTe BpemernHvle ocu 1 0TOOpa3uTE UX.

CkpbiTHe Kpomok. [Ipu otoOpakeHuum ctymeHuyaThix paspe3oB nmo ['OCTy kpomkw,
JeXallue Ha TPaHMIIe CEKYIIUX IUIOCKOCTEH, JOJKHBI ObITh CKpBITHL. [ 3TOrO, yaep)kusas
HakaToit kmaBumry Ctrl, BeiOeprTe KpOMKH, KOTOPbIE HY)KHO CKPBITh, 3aT€M HAXXMHTE MPABYIO
KJIAaBUIIY MBIIIU U B KOHTEKCTHOM MEHIO BbiOepute CKpbimb KPOMKY.

Co3nanne BHAA, MNePHEHAUKYJAPHOro  Kpomke. Jlng  co3manuss  Buja,
MEPIEeHIUKYIIPHOTO KPOMKE, BBIOEpUTE KPOMKY KakK IOKa3aHO Ha pUC. 1 a U Haxmwure
Bcnomocamenvuuiii 6ud manenu WHCTPYMEHTOB Yepmeowc. Bun, meprnieHIUKYISIPHBIA KPOMKE,
cTpenka u MeTka Buaa «b» co3matorcs aBToMatnuecku. Eciu mpu 3TOM yaep:kuBaTh Ha)KaTou
kiaBunry Ctrl, To HOBBI BHI MOHO Cpa3y K€ PasMECTHUTh B MPOM3BOJILHOM MECTE YEPTEKa.
Jlyisg Toro 4toObl MoBepHYTh BUJ «b», BbIOEpUTE Ha HEM KPOMKY HUIUHAPUYECKONW OOOBIIIKU
(puc. 16), 3arem BboiOepute Hucmpymenmsr => Paccmanoska 6uoog uepmedica => Illo
sepmuxanu. Bun mosepuercs (puc. 1 6).

ToHkue JMHUM, OTPAaHMYUBAOIIMEe BBIPHIB. KpoMKHU, OrpaHUYHBAIOIINE BBIPHIB, B
cootBeTcTBUU ¢ ['OCTOM M0MKHBI OBITH OTOOPAaKEHBI TOHKUMU JTMHUSIMH. Y IEpKUBast HaXaTon
kiasuiry Ctrl, BeiOepute 1EMOYKy KpOMOK, HOXMHUTE KHONKY Tonwuna aunuy WHCTPYMEHTOB
Dopmam aunuu W cienaite TMHUA TOHKUMU (S/2...S/3).

KacarenbHble KpoMKH. [[715 0TOOpakeHHs KacaTelbHBIX KPOMOK (KPOMOK CKpPYTJICHHI)
toukuMu JuHUSIMH 110 ['OCTy BbIEINTE BUA, HOKMHUTE MPABYIO KJIABHIIY MBI U BhIOEpUTE
Kacamenvnas kpomxa => Jlunuu nepexoda no cmanoapmy.

OcBo0oxk1eHHe BU/Ia, BLIDOBHEHHOI0 OTHOCUTEIBbHO POAMTENbCKOro. [Ipu coznanumn
HOBOT'O BUJIa yJepkuBaiiTe HaxkaTou kiaBuiny Ctrl. Ecnu Bua yxxe co3naH, BBIICIHTE €r0 JIUCT B
JepeBe, HaXXMUTE TMpPaBYIO KIABHIIY MBIIIK U BbIOepUTE Bwuiposuams => (Oceobooumo
nepemeuyerue 8U008.
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Puc. 1. Coznanue moBepHyTOTO BHJIa: @ — BHIOOP KPOMKH Ha HCXOJHOM BHUJE; O —
IMOATOTOBKA CO3JaHHOTO BU/JIa K BBIPABHUBAHUIO 110 BEPTUKAIN,; B — PE3YJIbTAT OIICPAllUA

Caou. C OMOIIBIO CIIOEB MOXKHO YIPaBISATh BHAUMOCTBIO OOBEKTOB, I[BETOM, THIIOM
JUHUN W TOJIIMHOM JHMHUM, CO3JaHHBIX Ha uepreke. CIOM NPUMEHSIOTCA ISl CKPBITUS
WMIIOPTUPOBAHHBIX, HO HEHUCIOJB3YEMBIX pa3MEPOB, pa3MEPOB, HCIOJIb3YEMBIX IS
MapaMeTPUYEeCKON CBS3M, a TaK)Ke BCIOMOTaTeNbHOW reomerpuu. Kpome Toro, mBET Cios
HacJeAyIOT KOMIIOHEHThI COOpKH, TMEpEeHEeCEeHHbIE Ha ATOT ciioW. JIiss W3MEHEeHHs] ThHa |
TOJIIIHUHBI JIMHUKW Ha YCPTEIKE OTACIbHBIX KOMIIOHCHTOB C60pKI/I BBIJICIIUTEC B IC€PEBE KOMIIOHCHT,
HaXXMHUTE MpaByl0 KIaBUIIY MbIIM U BbIOeputTe Tomyuna aunuu komnorHenma. CHUMHTE
(bnaxxok ¢ nyHKTa Mcnonvzosams napamempsl o yMOI4aHU0, a 3aTeM Ha3HaubTe HEOOXOAUMbIE
napameTpsl.

Pazmepur

SolidWorks — cucrema mapaMeTpHUECKOrO0 MOJCIHPOBAHUS, MMOITOMY BCE MOJECIHA H
YepTe)XKH B HEH yrpaBistoTcs pazmepamu. CyIiecTBYeT JiBa THUIIA Pa3MEpPOB:

* VOPaBIIAIOIIAE DPa3MEpbl, WA pa3Mepbl, MO KOTOPHIM ObLIa MMOCTPOCHA MOJICIb.
3HaveHHsI YIIPABISIONUX Pa3MEPOB MOKHO U3MCHATh KaK HaXOJsCh B JIOKYMEHTE MOJICIH, TaK
HETOCPEICTBEHHO B uepTexe. s OTOOpakeHHs YIPaBISIIONIMX pPa3MEPOB Ha YePTEKe
BBIOEpHUTE Becmaska=>Dnemenmul mooenu,

* CIIPAaBOYHBIC, WM YIPABJIIEMbIC, pa3Mepbl. 3HAYCHHUS CIIPABOYHBIX Pa3MEPOB 3aBUCST
OT YOPaBISAIOIIAX Pa3sMEPOB M IEPECUUTHIBAIOTCS aBTOMaTWdecku. Jlyis jmoOaBiieHus
CIIPABOYHBIX, WJHM YIPABISCMBIX, Pa3MEPOB B UYEPTEIK HAKMHUTE KHOIKY Aemomamuueckoe
HaHecenue pazmepos TAHEIH WHCTPYMEHTOB Paszmepbl U 63auMOC813u W TPOCTaBbTE
HEOOXOJMMBIE Pa3MEPBI.

ITo ymomvanuio mocie g00aBiCHHS B YEPTEK BCE pasMeEpbl OTOOpaXKaroTCs B
COOTBETCTBMM C HACTpPOMKaMH, 3aJaHHBIMH B mabioHe jgokymeHra. OrtoOpakeHue
YIPABIISIONINX Pa3MEpPOB MOJCTH Ha YePTEeKE UMEET PSJl MPEUMyIIecTB. M3MeHss B ueprexe
3HAYEHHE YIPABJIAIONIETO pa3Mepa, MOKHO YIPaBIIATh MOJEIbi0. Eciu B deprexke Ha3HAYUTH
JIOMYCKH M MOCAJKU, TO OHU OYIyT Mepeanbl B MOJIeIb. P yTHIIAT AJIs1 epecyeTa JOMyCKOB |
pacuera pa3MepHBIX IIETIOYeK OepyT MMEHHO U3 Mojenu. [Ipu 0ToOpakeHHH pa3MepOB MOJIEIH
MOYKHO YKa3bIBaTh, B KaKMX BHJaX KaKHX JJIEMCHTOB KaKHe THIbI pa3MepoOB W MPUMEUYAHHUI
0TOOpaxaTh.

Orobpakenue pasmepa. Ha craguu 3D-MoeMpoBaHns MOYKHO yKa3aTh, YTO pasMmep
He OyzieT 0TOOpakeH Ha uepTexe. [ 3TOro U3MEHUTE BBIOPAHHYIO MO0 YMOJYaHUIO HACTPOIKY
TIomemums pasmep 015 umnopma 8 wepmedic OKHa BBoJia 3HaueHus (puc. 2).
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Puc. 2. [lometuts pazmep i UMIIOPTA B UEPTEK

Pa3mep Ha BbIHOCHOMH mMojke. HauwHarommue Mmoyb30BaTeM 4acTO CIPAIIMBAIOT, KaK
opOopMUTH pa3Mep Ha BBIHOCHOU TOJIKE, HAPUMEP IS T'PATyCHBIX M3MEPEHUN MallbIX YTJIOB.
JIJIss 3TOTO BBIJICIUTE pa3Mep, HAXKMHUTE MPABYIO KIABUIINY MBIIIA W BbIOepuTe [lapamempoi
omoobpadicenua=> Cmecmums mexcm (puc. 3).

60

Puc. 3. Pazmep Ha BEBIHOCHOM TOJIKE

Orto0paxeHue TOYeK BHUPTYAJbHOIO INepeceyeHHs] U MPUBSA3KA K HUM BBIHOCHBIX
JIMHUIA (IMHUA yaJuHeHus1) pa3MepoB. Ha nose ueprexa Takke MOTYT OBITh MTOKa3aHbl TOUKH
U JIMHUM BUPTYaJIbHOTO IEpecedeHHss KpOMOK Mojenu. [[is HacTpoWKH uUX OTOOpa’keHUs B
TEKyIlleM JOKyMeHTe BbiOepute Mrcmpymenmol=>>[lapamempusl U B OTKPBIBLIEMCS JHUATIOTOBOM
OKHe mnepeiinure Ha BkIanky Ceoticméa Ookymewma, TIE TpoBepbTe, uTOOBI B paszfele
Bupmyanvnaa peskocmv Oblla Hakata KHONKA BwiHochaa aunus(TOYKUA BUPTYaTbHOTO
nepecedeHus OyayT P ITOM OTOOPAKATHCS KaK TOUKU TTePECEUCHHs BEIHOCHBIX JIMHUIA ).

OToOpakeHHe TOYKH MepecedyeHUsi KPOMOK. JIyis Toro 4ToObl OTOOpPa3WTh TOYKY
BUPTYaJIbHOTO TIEPECCUCHUsT KPOMOK MOJEIH, BbIOEpUTe npu HaxkaToi Kimasumie Ctrl
HeoOXomuMble  (CKpeIIMBAIOIIMecs) KPOMKH W HaXMHTE KHOMKY Joueunwlii TaHENU
UHCTpYMEHTOB Dcku3. Ha yepTexke nmosBUTCS n300pakeHHe TOUKH BUPTYAIbHOTO MEPECEUCHUs B
COOTBETCTBUU C 33JJaHHBIMU HAcTpoiikamu. TOuKy MOXKHO BBIOMPATh, OCYILIECTBIISATH MPUBS3KY K
Hel BBIHOCHBIX JINHUHM Pa3MepoB U T.1.

IIpocTaHoBKa pa3MepoB MO TOYKAM BHPTYaldbHOUl pe3koctH. Pazmep «60» Ha
4epTeKHOM Buje (puc. 4) 3a1aH 0 TOUEK BUPTYAIBHOTO MEPECEUCHHS] KPOMOK MOJICIH.
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Puc. 4. PaboTta ¢ Toukamu BUPTyaIbHON PE3KOCTH

IIpocranoBka nonyckoB u nocaaok. B SolidWorks umeercs Bctpoennas 6ubianorexa
nomyckoB u mocagok mo ['OCTy. Ilpu HazHaueHWM pasMmepy THIOB JOMYyCKOB [locaoka,
Ilocaoka ¢ oonyckomumn Tonvko Odonyck W BBIOOpPE 0003HAYEHMs TOJSI JIOMYCKAa W3 CIHCKa
CTaHJAPTHBIX 3HAYCHHH M3MEHEHHE pa3Mmepa (TIepexoJi €ro B JIPYroll pasMepHbI WHTEPBAT B
mpenenax BhIIIEYKa3aHHOTO IOl JOIMYycKa) IOBJEYeT 3a COO0OMW H3MEHEHHE MpeleiabHBIX
OTKJIOHEHU B COOTBETCTBUHM C HCIOJB3yeMbIM CTaHAApTOM. MHBIME cloBamMH, KaxaAOMy
3HAYEHHIO pa3Mepa COOTBETCTBYET TaOyIUpOBAaHHOE 3HAUCHHE JOMMycKa (puc. 5).

\BB - -~ SIS l: , Baa

Puc. 5. O603Ha4eHMeE MO AOMYCKa

B cuny BblleckazaHHOrO, HA3HAUYEHUE pa3MepaM TUIOB JI0MycKoB: [locaodka, Ilocadka c
oonyckomunu Tonvbko Oonyck W WCIOJIB30BAaHME CHHUCKA CTAHIAPTHBIX 3HAYCHUM mosen
JIOITYCKOB  SIBJIAIIOTCSL  Oosiee  MPEANOYTUTENIbHBIMU, TaK Kak IIOMOraiT IpeloTBPaTUTh
BO3MOJKHbIE OLIMOKU B ciIydae u3MeHeHus Mojienu. [1pu Ha3HaueHuH I0MyCKOB «BPYUYHYIO» WU
C MOMOUIbI0 KOMaH/bl 3amemKka KOHCTPYKTOP JOJDKEH OyleT caM KOHTPOJUPOBAaTh W3MEHEHHE
IIPEIENbHBIX OTKJIOHEHUI ITPA N3MEHEHNUHU Pa3MEPOB MOJIENH.

Co3nanne 0003HaAYCHHS AONYCKA B CJIy4ae PABEHCTBA HYJII0 OJHOT0 M3 NpeaeJbHbIX
OTKJIOHeHHWiH. 3ajaguM Iy pa3Mepa 3Hau€HHE JIOIyCKa B COOTBETCTBUHM C IIOJIEM JIOIIyCKa
«H8», mpu 3TOM 0TOOpa3MM TOJBKO BEepxHee, He paBHOE «0» MpeaesbHOE OTKIOHEHHE.
Beinenure pasmep B rpaduueckoit obmactu. B okHe PaszmepMeneddwcepa ceolicmeHaKMUTE
KHOIIKY /[[ononHumenbHble céolicmeéa U B OTKpBIBIIEMCS IUanoroBoM okHe Ceoucmeapasmepa
HaXMUTe KHOTIKY /lonyck. IlosButcs auanoroBoe okHO /lonyck pazmepa (puc. 8). B mone Tun
oonycka Bbioepute [locaoka; B none Ilocaoka omeepcmus BoIOEpUTE TpeOyemMoe 0003HaYeHHE
noJist fomnycka «H8». B nonsax Maxcumanvnas v Munumanvras éapuayus Ipu 3TOM 0TOOpa3sTCs
crazapTtHble 3HadeHUs «10,046» u «0» BEpXHEro M HIKHErO MpPENEIbHBIX OTKIOHEHHUH,
COOTBETCTBYIOIIME JAHHOMY IIOJIIO JIONyCKa. BBenuTe 3HaueHHE BEPXHEro IMOJIA JONyCKa —
«+0,046». B paznene [llpughm oonycka oTkmounte napamerp Hcnonvzosams wpugm pasmepa
U 3ajaiite 3HaueHune korpduuuenta «0,6» (mm «0,5») 11t BbICOTHI IpU(Ta 0003HAUCHUS OIS
nomycka. B paznene Omobpazums donyck HaxxmMute KHOTKY I pynna 6e3 aunuu. Haxmute OK n
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3aKpOMTE IUAJIOrOBBIC OKHA. JTO CIOCOO 3afaHus JIONYCKa «BPY4YHYIO». Pe3dynbraTr omepanuu
MOKa3aH Ha puc. 6.

'Aonycn pasmepa
i Lok |
- = T OK,
[Mocanrs ] # [omen
+ 1 » |+0,046 [w]
o | ™
WpndT LT aonycka
[Clucnonssoeats wpudT paavep [CJucronssceaTs wpudT pasmep.
@ MacwiTab wprdTa | 0-6 @ macwiTab wpmdra | 06
O esicota uprdra Mt O enicota wprdTa
OTOSPETE AOTTYCK
e m /it

Puc. 6. Hactpoiika mapaMeTpoB JOITyCKa pa3Mepa

Co3n1aHue YyKOPO4YEHHBIX IMAMETPOB M PaJAuycoB. B TOKyMeHTax udepTekell MOXKHO
co37aBaTh YKOPOYEHHbIE TUAMETPhl U PaIuychl, 3a/1aBas WX pa3Mmepsl. [Ipu ykazaHuUM Takoro
pasmepa oToOpaXkaeTcst 3ursarooopastas JTuHus (puc. 7).

+0,046

D58

Puc. 7. PCSy.]'II)TaT Ha3HaA4YCHUs OOIIYCKa C HYJICBBIM IIPEACIBbHBIM OTKIIOHCHUEM

Ipumeuanus

BakHbIM cpencTBOM 0OpMIICHHS YepPTEXKEH SBIAIOTCS MpUMEdaHus, (PyHKIMOHAIBHBIN
Ha0Op KOTOPBIX COOpaH Ha OJHOMMEHHOH MaHeIn MHCTPYMEHTOB. K mpuMmeyaHusM OTHOCSTCS:
3aMeTKa, OTKJIOHEHHE (OPMBI, MIEPOXOBATOCTh, MO3UIMS, 0a3a, 0003HAUYEHHE CBAapHOIO IIIBA,
OJI0K, IITPUXOBKA, yKa3aTelb [EHTPa, OCeBas JIMHHSA, YCIOBHOE N300pakeHHE Pe3bObI U JIp.

OnmHuM 13 HanboJIee YacToO UCIIOJIb3yEeMbIX HHCTPYMEHTOB TpH O(hOpMIICHHN YepTexen
ABIISICTCS 3amemKa, KOTOpask MOXKET OTOOpaXkaTbCs C BBIHOCKOM, yKa3bIBaloIled Ha 3JIEMEHT
(rpaHb, KpOMKY WJIHM BEpIIMHY) JOKYMEHTa, W COJEpKaTh IPOCTOH TEKCT, CHUMBOJIBI,
napaMeTpUYeCKUil TEKCT MM THIEPCChUIKH. BBIHOCKa MOXKET OBITh MPSMOM, H30THYTOH WITH C
M30THYTBIMH yKazaTensMu. [Ipu opOopMICHHH TEeXHHYECKHX TpeOOBaHMH B 3aMETKY MOJKHO
n00aBUTH Ipyrue NMpUMeYaHusi, HalpruMep CHMBOJIBI IIEPOXOBATOCTH.

IlepoxoBaTocTh Ha BBHIHOCHOW MoJiKe. [Ipy BcTaBke MpHMedaHHsS B 3aMETKY MOXHO
au00 BBIOpATh MpPUMEUYAHME, YK€ CYLIECTBYIOIIEE B UepTeXe (€CaM LIEIKHYTh 10 HEMY, TO
COXPAaHUTCA accOLUUaTUBHAs CBsA3b), JMOO cO37aThb HOBOE IpUMEYaHHE B OKHE 3amemka
Meneoxcepa ceoticms. C TOMOILBIO 3TOTO CIMOCOO0a MOXHO O(OPMUTH OTOOpakeHue
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mepoxoBaroctd mo I'OCTy B ciydae, KOrja IIEPOXOBATOCTh PACIOaraeTcss Ha BBIHOCHOM
noJike (puc. 8).

Rz40

Puc. 8. lllepoxoBaToCTh Ha BBIHOCHOM TOJIKE

Oto0pakeHue B TNPHUMeYaHHWH 3HAYEHHs] pa3Mepa, CBA3AHHOIO C MapaMeTpoM
Mojesu. Jis 3Toro, HaXoICh B PEKUME PEIAKTUPOBAHMS 3aMETKH, IIEIKHUTE M0 pa3Mepy Ha
yeprexe. B 3ameTky no0aBuTcs mapaMerpuueckuil TekcT Buga R ”DI1(@Ckpyenenue@lllkus-
Yacme oemanu-1-1@Yepmesrcnoiti 6uol”. Tlocne BbIXxoaa U3 pexxUMa peJaKTUPOBAHUS 3aMETKU
0TOOpa3uTCs 3HAYCHUE pazMepa.

IIpocTaHoBKka pa3MepoB ¢ MHOKECTBEHHBIMHM YyKa3aTeJassMu. UToObl 100aBUTH
HECKOJIPKO BBIHOCHBIX JIMHUH (puc. 9), BO BpeMs IepeTacKUBaHUS 3aMETKH W Tepe] ee
pa3menienuemM Haxmute kinasuiry Ctrl. [lepemenienne 3aMeTKH OCTaHOBUTCS, M TOSBUTCS
BTOpas BbiHOCKA. He oTmyckas knaumny Ctrl, HaxmuTe ykazaTenab MbIIIN TaM, TJe HEOOX0IMMO
pa3MecTuTh BBIHOCKY. HakumaliTe Hy)KHO€ YHCIIO pa3 Uil pa3MEIleHHUs JOTOJHUTEIbHBIX
BbIHOCOK. OTmycture wiaBuiny Ctrl u HakmuTe ykasareiab B TOM MeCTe, I/ HEOOXOIMMO
pa3MecTUTh 3aMETKy. 3aTeM, HaxXoJsICh B PEKHMME peAaKTHPOBaHUS 3aMeTKu, Habepute R u
BBIOEpHTE B Ipaduueckoit obmacTu cymecTByomuit pazmep R0O,5. Beriiaure u3 pegaktupoBaHus
3ameTku. [locne 3Toro ckpoiTe CynecTByIONMi pa3Mep ¢ SAMHUYHONW BEIHOCKOM.

RO.5 RO.5 =l 0
10,5} .RO,5: | | RO.5
g= = T

Puc. 9. HpOCTaHOBKa pa3sMEpOB € MHOKCCTBCHHBIMU YKA3aTCIIAMU

JUis 4acTO MHCIONBb3YyEMBIX JJIEMEHTOB YepTeXa MOXKHO CO3/1aBaTb, COXPAHATH,
pelaKTUpOBaTh W BCTABIATh OJIOKHM, HAalpUMeEp CTaHJApTHBIE 3aMETKH, OJOKU 3aroJIOBKOB,
pacroyio)keHuil MeTok M T.J. biloku Moryr cozpepkaTb TEKCT U Jt0Oble OOBEKTHI 3CKHU3a,
MO3UIHMH, HUMIOPTUPOBAHHBIE OOBEKTBl M TEKCT, a TaKXe IITPUXOBKY. bloKM MOXKHO
MIPUKPEIUIATE K TE€OMETPUM WIM K UYEPTEXHBIM BHJAM, a TaKXE BCTABJISATh UX B OCHOBHBIE
HaanucH. Ecau Ha Bamem NpeAnpusTUM MCIOJB3YIOTCS cHelU(UUecKue yCIOBHBIE 3HAKHU, BBI
BCerJla MOKeTe Co3/7aTh OJIOKH, CoJiepKalllie Hy)KHble TpapUuecKie U TEKCTOBBIE JIEMEHTHI.

Co31anne 3HaKa HeyKa3aHHON 1IepoxoBaTOCTH. PaccMOTpuM npruMeHeHHue OJIOKOB Ha
IIpUMeEpe CO3/IaHMsl 3HaKa HeykazaHHOH mepoxoBatrocTu (puc. 10). OTkpoiite pegakrop GJIOKOB
¢ omousto Mucmpymenmor => bnok => Cozoams. HauepTuTe TOHKUMU JTUHUSIMU C TIOMOILBIO
Oyr W OTpPE3KOB BHYTPEHHMI 3HAUYOK B COOTBETCTBUM C YEPTEXKOM. 3aTEM HayepTUTE
YTOJIIEHHBIMY JTUHUSIMH C TIOMOILBIO OTPE3KOB BHEUTHHUI 3HAYOK B COOTBETCTBUHU C YEPTEKOM.
3anaiiTe nnsS TOYKH, TOMEUYEHHOU 3eieHbIM IBeToM (cMm. puc. 10), xoopaunater [—10, —10] u
3aukcupyiite ee. JlonosHuTe 3HaueHue napamerpa oOpadbotku 3ameTrkoir Rz40. Coznaiite nBa
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CIIOSI: TEOMETpPUS IIEPOXOBATOCTH U pa3Mephl IIEPOXOBATOCTH. Pa3mepsl momecTuTe Ha CIIOW
«pa3Mepsbl MIEPOXOBATOCTH» U CKpoiTe ero. ['eomerpuio u 3HadeHue Rz40 momectute Ha Claon
«reoMeTpus mepoxoaroctn». Coxpanute 610k. OH aBTOMaTHUYECKH TMOMAJET B NMANKy boku B
nepeBe KoHcTpyupoBanus. JloGaBeTe ero Ha mose yeprexa. Coxpanute OOk B bubiuomexe
npoexmuposanusi sl NATbHEWIIET0 UCIIOIb30BaHMS.

L w ¥
e | 7 >
A racoromeell '.
S 60"\
9 AL =<
(ih - - o ‘- 4\ 25 - } R8
TR - [ @ ¥ : I _Y'
L | R Y V T y A
s )Y Y , (] Rz40Y\"/ ) - Y
| | A A |
N (@)
3w -
N2l ()
2 @ 8
noyYtuw . .

Puc. 10. Co3nanue 3Haka HeyKa3aHHOW IIEPOXOBATOCTH
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[Ipunoxenue 1
MuHuCTEepCTBO HAYKH U BbICHIEro oOpazoBanust PO
I'ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs

«TynbCKHUM TOCY1apCTBEHHBIN YHUBEPCUTET»

NHcTUTyT BBICOKOTOYHBIX cucTeM uM. B.I1. I'psa3eBa
Kadenpa "Cucmemvr asmomamuueckoeo ynpagnenus"

PA3PABOTKA DJIEKTPOMEXAHWYECKON CUCTEMBI

[TosicHuTeTBHAS 3aITUCKa
K KypcoBoW pabote

o quctuininiae <JIEKTPOMEXAHHNYECKHUE CYJIA»

Crynenrt rp. 131791 S1.9. ABneen
PykoBoaurens: npod., K. T. H. H.C. Unroxuna

Tyma — 2022
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[Ipunoxenue 2
MuHuCcTEpCTBO HAYKH U BbICHIEro 00pazoBanust PO

I'ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«TynbCKHUM TOCYTapCTBEHHBIN YHUBEPCUTET»

NHcTUTyT BBICOKOTOYHBIX cucTeM M. B.I1. I'psa3eBa
Kadenpa "Cucmemvr asmomamuueckozo ynpasnenus"

3AJIAHUE
10 KypcoBoil paboTe
o guctuiuinge "' DJIEKTPOMEXAHUYECKHUE CYJIA "

CTYZIEHTY
UHJEKC TPYHIIbI damunusi, THALHAIIBI

Hcxonnbie nanHbIC
1. Hanpsixkenune uctounnka nutanus cucremsl: 220+10% B, 50 I'g
2. HanpsbxkeHue nuTaHus jieKkTpoMarauta: 27 B
3. TpeOyembie XapaKTEPUCTUKN CUCTEMBI:
a) xox axops - 0.007 m
0) HavanbHOE ycuimue 0e3 ydeTa aeicTBus npyxuusl - 100 H
B) HauaJIbHOE TOokaTue npy>kunsl - 10 H
) Bpems cpabateiBanus - 0.09 ¢
n) Bpems otnyckanus - 0.06 ¢
&) pexKUM pabOTHI - JJIUTETBHBIN
3) Temmeparypa neperpesa — 60° C
4. YcnoBus dKCIUTyaTaluu:
a) TemrepaTypa okpyxatomei cpeabl — 20° C
0) TpebyeMmslii pecypc - 1-10° ruknoB
Bompocsl, moanexarue pazpadoTke
1. Bo16op Tuma KOHCTPYKIINH DJIEKTPOMArHUTa
2. Pacder pa3MepoB MarHUTOIIPOBO/IA, MAPAMETPOB OOMOTKHU U COCTaBICHUE
DCKHM3a MAarHUTHOMU LICTTH
3. IloBepouHBIil pacyeT 3IEKTPOMarHuTa
4. Be1OOp CXeMBI U pacyeT YCHJIMTEIST MOIITHOCTH
5. Pacuer xapakTepUCTHK CHCTEMBI
6. Pacuer nctouHnka nuTaHus

Yeprexu
1. COOpOYHBIM YePTEHkK UCIIOTHUTEIHLHON YaCTH CHUCTEMBI
2. JletanupoBkH (4-5 OCHOBHBIE AETAJIH)
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[Ipunoxenue 3

OO61mue pekoMeHJaluu 1o BBIOOPY MOJIeH JOMMYCKOB
JUTS THTIOBBIX COCTMHEHUH eTanei

XapakTep COeIUHEHUS

Pexomennyemble nocaaku ( cuctema
OTBEpCTHUS )

MennenHnple  TEpeMENIEHUS | C 3a3opom
TIOBOPOTHI JIETANCH AJI1 yCTAaHOBKH,
pPEeTYIUPOBKH, IEHTPUPOBAHUA W
T.II.
TOYHBIE H7 H7 H8 H9 H8
h6 g6 h8 h9 h7
rpyobie H11 H12
h1l  hil2
Bpamenune BamoB B omopax | H7 H7 H8 H8
CKOJIBKEHUS co cmaskoit; | f7 e7 €8 d9
COeIMHEHHUs, B KOTopbix TpeOyercs | H9 H11  H11 H11 H12 HY
OTHOCHTEJILHO OOJIBIION 3a30D d9 cl1 dil bll di2 e8
HenonsuxHble  COEOUHEHMUS € [lepexonHbie

IpUMEHEHHEM bUKCHpYIOITX
YCTPOMCTB,  pa3Oupaemble st
OCMOTpa, PEMOHTa, 3aMEHBI JIeTajei
U T.II

H6 H6 H6 H6 H7 H7
k5 js5 m5 n5 js6 k6
H7 H7
m6 n6

Coenunenuss i1 oOecIieYeHUS
XOpOIIETO EHTPUPOBAHUSI AeTaIeh

H8 H8 H8 HS8
js7 k7 m7 n7

HenonBmwkHBIE  COCOAMHEHMS, HE
oJIeKaIE PAa3bEMY

C matsaramu
H6 H6 H7 H7 H7 H7 H8 HY
pS 5 p6 r6 s6 u7 u8 s7
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[Ipunoxenue 4
[TpoBosnoka u3 kpacHoi Meu ¢ aManeBoil u3osinuen Mmapok [13J1, I19B-1, 119B-2,

II5TB
d Wo Co ks r 9 <

MM MM om/m 2/m 2/om
0,02 0,033 690 120,05 0,218 55,7
0,03 0,040 500 38,80 0,352 24,76 0,012 0,00049
0,04 0,050 327 14,30 0,410 13,93 0,015 0,00108
0,05 0,065 200 5,57 0,390 8,92 0,019 ,0,00209
0,06 0,075 145 2,50 0,420 6,19 0,027 0,00429
0,07 0,085 122 1,74 0,468 4,55 0,036 0,0079
008 0,095 99 1,08 0,497 3,48 0,047 0,0134
0,09 0,105 82,2 0,710 0,522 2,75 0,059 0,0214
0,10 0,120 69,1. 0,484 0,543 2,23 0,073 0,0327
0,11 0,130 59,0 0,342 0,561 1,84 0,088 0,0478
0,12 0,140 51,0 0,248 0,576 1,55 0,104 0,0675
0.13 0,150 44,4 0,185 0,589 1,32 0,122 0,093
0,14 0,160 39,1 0,140 0,601 1,14 0,141 0,125
0,15 0,170 34,5 0,108 0,611 0,99 0,162 0,1638
0,16 0,180 30,7 0,0839 0,617 0,87 0,184 0,212
0,17 0,190 27,4 0,0668 0,621 0,772 0,208 0,269
0,18 0,200 24,5 0,0531 0,624 0,688 0,233 0,338
0,19 0,210 22.1 0,0430 0,626 0,616 0,259 0,419
0,20 0,225 20,0' 0,0350 0,628 0,557 0,287 0,519
0,21 0,235 18,2 0,0290 0,630 0,506 0,316 0,629
0,23 0,255 15,25 0,0202 0,634 0,421 0,378 0,901
0,25 0,275 12,96 0,0145 0,636 0,357 0,446 1,26
0,27 0,305 10,76 0,01033 0,639 0,310 0,522 1,72
0,29 0,325 9,46 0,00787 0,642 0,265 0,601 2,28
0.31 0,350 8,53 0,00623 0,644 0,236 0,689 2,98
0,33 0,370 7,56 0,00486 0,646 0,205 0,780 3,84
0,35 0,390 6,74 0,00386 0,648 0,182 0,876 4,85
0,38 6,420 5,73 0,00278 0,650 0,154 1,03 6,7
0,41 0,450 4,95 0,00206 0,653 0,132 1,202 9,4
.0,44 0,485 4,25 0,00154 0,655 0,115 1,382 12,1
0,47 0,515 3,77 0,00120 0,657 0.101 1574 15,7
0,49 0,535 3,49 0,001015 0,658 0,0926 1,713 18,5
0,51 0,56 3,23 0,000871 0,660 0,086 1,856 21,8
0,55 0,60 2,79 0.000647 0,663 0,074 2,15 26,3
0.59 0,64 2,44 0,000491 0,666 0,0642 2,47 38,5
0,84 0,69 2,08 0,000356 0,670 0,0544 2,91 53,5
0,09 0,74 1,80 0,000265 0,673 0,0470 3,42 72,9
0,74 0,80 1,57 0,000201 0,676 0,0407 3,89 95,6
0,80 0,86 1,35 0,000148 0,680 0,0348 4,49 129
0,93 0,99 1,02 0,0000825 0,687 0,0258 6,12 237
1,00 1,07 0,881 0,0000618 0,692 0,0223 7,07 314
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Mapxku 119B-1

Mapxku [19B-2

Mapxku [I9TB

d mm

d,

Wo

Co

d,

Wo

Co

d,

Wo

Co

0,03

0,045

400

30,8

0,278

0,04

0,055

268

11,9

0,342

0,05

0,065

197

5,54

0,390

0,06

0,085

113

2,200

0,319

0,09

100,5

1,955

0,085

120

2,32

0,336

0,07

0,095

97,6

1,392

0,376

0,10

88,2

1,173

0,105

82

1,142

0,307

0,08

0,105

81,0

0,887

0,408

0,11

73,3

0,803

0,115

67,4

0,738

0,340

0,09

0,115

68,6

0,593

0,436

0,12

62,9

0,543

0,125

57,9

0,501

0,369

0.10

0,125

63,8

0,447

0,501

0,13

58,9

0,412

0,14

50,8

0,356

0,398

0,11

0,135

54,9

0,317

0,520

0,12

0,145

47,6

0,231

0,538

0,15

44,4

0,308

0,16

39,0

0,1895

0,442

0,14

0,165

36,7

0,131

0,565

0,17

34,5

0,1232

0,15

0,18

30,9

0,096

0,545
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371eCh:

d — qamameTp Meau MPOBOJIOKH,
d1 - TMaMeTp IPOBOJIOKH C M3OJISIIHCH,

W — YHCJIO BUTKOB, IpUXoAsieecss Ha 1 MM? cedeHHs] OKHA KaTyIIKH,
ks — ko3 duImeHT 3anoTHeHHS,

Co =(4p/d2 )Wo 103,
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