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BBenenune

ACHHXPOHHBIN JBUTaTeNlb — 3JIEKTPUYECKAs] MAlIMHA [IEPEMEHHOTO TO-
Ka, 4aCTOTa BpalleHUs pPOTOpa KOTOPOM MEHBIIE YaCTOThI BPAILEHHUS OIS, U
3aBUCUT OT Harpysku. /[Burarens npeoOpaszyeT 3JEKTPUUYECKYIO 3HEPIUI0 B
MEXaHHYECKYIO.

ACHHXpPOHHBIM JIBUTATENIb C KOPOTKO3aMKHYTBIM POTOPOM SIBJIETCS
HanOoJiee MUPOKO MPUMEHIEMOM, MPOCTON MO KOHCTPYKLUMH M HAJAEKHOU B
AKCIUTYaTalHuu 3JIEKTPUYECKON MAIIMHOM.

BrinosHeHHe KypcoBOro MpPOEKTa Ha TeEMY «/[BUraresib aCHHXpPOHHBIN
C KOPOTKO3aMKHYTBIM POTOPOM» (hOPMHUPYET y CTYJIEHTA HaBBIKK MHKEHEPHO-
ro NPOEKTUPOBAHUS, IOMOTAeT MOHATh U OCO3HATh MATEpHUAIl JICKUMOHHBIX U
71a00paTOpHbIX 3aHATHH. PacueTsl, mpoBOMMBIE IPU KYPCOBOM MPOEKTHPOBA-
HUH, JAK0T JOCTOBEPHBIE OTBETHI HA MHOI'OYMCIIEHHBIE BOIIPOCHI IIBITIIMBOMY
CTYJCHTY, NPUYYalOT aHaJIU3UPOBaTh U OOOCHOBHIBATH NMPUHUMAEMbIE pellie-
HUSL.

B meroanueckux ykazaHUAX AaHbl PEKOMEHIALMU IO BHIOOPY OCHOB-
HBIX pa3MEPOB JIEKTPUYECKON MAILKMHBI, YUCJIa 1a30B U BUTKOB OOMOTKH CTa-
TOpa, AOMYCTUMOM BEIUYMHBI KOI(P(UIMEHTA 3aloJHEHHUs Ia3a CTaTopa,
HaMarHM4YMBAIOLIETO TOKA, TEIJIOBOIO COCTOSIHUS JBUIATENSA, PE3YJIbTUPYIO-
niero nporu6a Bana u T. 1. [IpuBeaeHHbIe 0J10K-CXEMbI O3BOJISIIOT CTYACHTY
000CHOBaTh BBHIOOP TIABHBIX PAa3MEPOB MAIIUHBI, OCHOBHBIX AJIEKTPOMATHUT-
HBIX Harpy3oK, pa3MepoB 3yO110BOil 30HbI. Takke OJIOK-CXEMbl OPUEHTUPYIOT
Ha JIEUCTBUS, HEOOXOUMBIE JIJISi KOPPEKTUPOBKHU KO3(PPUIIMEHTA 3all0THEHUS
OOMOTKHM CTAaTOpPA U MyCKOBBIX XapaKTEPUCTUK MAIITUHBI.

JI7d akTMBM3alUMK MMO3HABATEIBHOM JESITEIBHOCTH CTYJICHTOB KaXKIbIN
pa3zen pacy€ToB CHAOXKEH BOMpPOCaMM, KOHIEHTPUPYIOLIMMHU BHMMAaHHE HA
OCHOBHBIX ITOJIOKEHUAX JAHHOTO pa3lea.

B ykazanmsax npuBeaéH OaHK JaHHBIX, cofepxamuid 261 Bapuant, 4To
HCKJIFOYAEeT BO3MOKHOCTh ITOBTOPEHUS OJMHAKOBBIX 3aIaHUM.

Meroanyeckue yKa3aHHs W3J1aratoTcs B MOCIJIEIOBATEIBHOCTH, COOTBET-
CTBYIOILIIEH METOJIMKE pacu€ToB, npeacTtaBieHHoM B [1, c. 306—474]. Kpome
COOJIIO/IEHUsT TTPaBUIILHOM IMOCJIEI0BATEIbHOCTH PAacYETOB, METOJAMKA OpPUEH-
TUPYET Ha TMpeABapUTEIbHOE M3yUYE€HHE KOHKPETHBIX TJIaB M naparpagos.
IIpy BBIIIOIHEHUYM IIPOEKTA BAXKHBIM SABJISIETCS OCMBICIICHUE PELICHUMN, IIPU-
HATBIX B IpuMepax pacuéra. [lonb3ysach TabnuuaMu U pucyHKamu, oOpaTure
BHUMAHHAE HA IIPUMEYaHMs, I'I€ YKA3aHbl CTEIECHb 3aIIUThl JBUTaTEIs, TUI
OOMOTKHM CTaropa M 4YHUCIO €€ TMOJIOCOB, BbICOTAa OcH BpamieHus. [Ipumep
pacuera aBurarens npusenacH B [1, c. 456-474].



MMPABWIA O®OPMJIEHUA TEXHUUYECKOUN
JOKYMEHTAIIUU

KypcoBoit mnpoexkt — yueOHas pabora, couepkamas pe3yabTaThl
BBITIOJIHEHUS 3371a4H, CHOPMYITUPOBAHHON IO YYEOHON TUCIUIIIIMHE, COCTOUT
U3 TEKCTOBOM JOKyMEHTAIlMU (TMOSCHUTEIHbHON 3alUCKU) U TpadudecKoro
Marepuaia (COOpOYHOTO YEPTEKa ACHHXPOHHOTO JIBUTATEs).

[TosicHuTenbHass 3amucKka — HAyYHO-TEXHHYECKUW JOKYMEHT, COJep-
KAlUA  CUCTEMATU3UPOBAHHBIE JAHHBIE O BBINOJHEHHOW CTYAEHTOM
MPOEKTHOM paboTe, OMUCHIBAIOIINN TMPOIECC €€ BHITIOJHCHUS W TIOJy4YCHHbIE
pE3yNbTaThl B BUJIE TEKCTA U HEOOXOIUMBIX WILTFOCTPAIIHM.

[losicHuTenbHAdg 3amucka JOJDKHA BKJIKOYATh B YKAa3aHHOW HUXKE
MOCJIEA0BATEIbHOCTH:

— TUTYJIBHBIN JUCT (IpuiioxkeHue 1);

— OnaHk 3a7aHus (MpUI0KEHUE 2);

— COoZepKaHuE;

— BBE/ICHUE;

— OCHOBHYIO YacCTh;

— 3aKIIIOUYCHHUE;

— MEepEeUYEHb UCTOJIb30BAHHBIX UCTOYHUKOB;

— MPUITIOKEHUS.

[losicuuTenpHas 3amucKka BBHIIONHAETCS Ha Juctax (opmata A4,
KeJIaTeIbHO C OJTHOM CTOPOHBI JIUCTA.

ConepkaHue  JTIOJDKHO ~ OTpakaTb ~ BCE€ ~ MaTepuaibl  paboThl,

npeacrasisgembie K 3ammre. CinoBo «CoaepkaHue» 3aluChIBAIOT B BUJE
3aroJioBka, CUMMETPUYHO TEKCTY, MPOINUCHBIMU OykBamu. B comepxkanHuu
[IEPEUNCIISIIOT  3arOJIOBKH  pa3ziesioB, MOAPA3JENIOB, YKa3bIBAIOT CIIUCOK
JUTEPaATypbl, KKJI0€ MPUI0KEHUE U HOMEpA JIMCTOB (CTPAHMI]), HA KOTOPBIX
OHM Ha4yMHAIOTCA. B KOHIE coOAep)KaHUS TEPEUUCISIOT Tpaduueckuit
Marepua, IpeACTaBIsEMbIN K 3a1IUTE, ¢ YKa3zaHueM «Ha oTaenpHbIX JucTax.

Beenenue COmEpKUT KpaTKOE M3JIOKEHUE HA3HAYEHUS] U POJHU
ACUHXPOHHBIX JIBUTATElIeH B COBPEMEHHBIX OJEKTPONPUBOJIAX, OOIIUE U
TeXHUYECKHEe TPeOOBaHUS TOCYIAPCTBEHHBIX CTaHIAPTOB.

OcHOBHasi 4acTb COJEPKUT AJIEKTPOMArHUTHBIN, TEIJIOBOM, BEHTHIIS-

IMOHHBIN U MEXAHUYECKUI paCUETHI.



3aKi0UYeHUE JOJKHO COJEpKaTh KPaTKUE BBIBOIBI IO PE3yJbTaTaM BbI-

MOJIHEHHOW PpadoThI, OIIEHKY MOJIHOTHI PEIIEHUs MOCTAaBICHHBIX 3aJ]a4, PEeKO-
MEHJIAIIMU TI0 KOHKPETHOMY HMCTOJB30BAHHUIO PE3yJIbTaTOB pabOThI, €€ IKOHO-
MUYECKYI0, HAYYHYIO M COLIMAIIbHYIO 3HAYMMOCTb. 3arojOBOK «3aKIIFOUCHHE)
MUITYT ¢ a03a11a MPONMUCHBIMUA OyKBAMH.

[lepedyeHb MCIOJIBL30BAHHBIX MCTOYHUKOB COJEPKUT BCE UCTOYHHUKH, Ha

KOTOPBbIE UMEIOTCSI CCHUIKH B MOSICHUTEIHHOM 3amucke. VICTOUHUKU B CIIHCKE
HYMEPYIOT B TIOPSJIKE MX YIOMWHAHUSA B TEKCTE IMOSCHUTEIHHOM 3alHiCKu
apabckumu mudpamu 6e3 Touku. 3arooBok «llepedeHs UCmoIb30BaHHBIX UC-
TOYHHKOB) 3aMUCHIBAIOT CHMMETPUYHO TEKCTY MPOMMMCHBIMUA OyKBaMH.
[Ipunoxenus pexomeHayercs (GOpMUPOBATh U3 MAaTEPUATIOB MILIIOCTpPA-

IIMOHHOT'O0 ¥ BCTIOMOTATEJIbHOT'O XapaKTepa, B YaCTHOCTH: TaOJIUIIBI U PUCYHKH
Oosporo gopmara; JOTOJHUTEIIBHBIC PACUeThl; CAMOCTOSATEIIbHBIC MaTepHa-
JIbl U JOKYMEHTBI KOHCTPYKTOPCKOI'0, TEXHOJIOTHYECKOTO Y MPUKJIAJHOTO Xa-
paktepa. Marepuaibl, COAEpKAIIUE TONOJTHUTEIBHBIE TEKCTOBBIE KOHCTPYK-
TOPCKHE JOKYMEHTHI (crienu@uKaIiioo), cieayeT MoMenaTh B MPUI0KEHUE B
MOCJICAHIOK0 OYEPEb.

COOpoUHBIY YepTEK ACUHXPOHHOTO JABUTATENST — OOUTUN BUJ IBUTATEIIS
B JIByX MPOCKIUAX C BBIPE3aMH 1 CEUCHHUSIMU, MO3BOJISIONIMMHI HanbOoJIee moJi-
HO TMPEJCTaBUTh KOHCTPYKIIMIO aBurareis. [IpocraBisitorcst rabapuTHBIE U
YCTaHOBOYHO-TIPUCOCIMHUTEIBHBIEC pa3Mephl, MO3UIMA COOPOYHBIX CAWHUIIL,
JeTaJIei, CTAaHAAPTHBIX U3AEIUN. 3alUChIBAIOTCS OCHOBHBIE TEXHUYECKHE Tpe-
OoBaHMUS.



1 BBIBOP I'VIABHBIX PASMEPOB

Buemnuii nuamerp cepiedyHuka cratopa D, npuHUMAaeTcs Mo Tab-

muue 9.8 [1, c. 344], no 3amaHHOM BbICOTE OCH Bpaiienus 2. O6paTute BHUMA-
Hue: D, = f(h) pekomeHyeTcs B BUAE JUana3oHa. Y KaXUTe PeKOMEHyeMblil

auanaszoH a1 D, u npuMHUTE KOHKPETHOE IIpEeABapUTeNIbHOE 3HaueHue. Kop-
pEeKLMsl MPEeBAPUTENBHOIO 3HaueHus D, (Ipu HEOOXOIUMOCTH) BO3MOKHA

TOJIBKO B PAMKaxX PEKOMEH1yEeMOTO Ihana3oHa.
BayTpeHHu# nuamMerp cepiaeyHHKa craropa D pacCUMTHIBAETCS, UCIOJIb-
3ysl COOTHOILIEHUE €T0 C BHEIIHUM JuamerpoM D, o popmyne D =Kp - D, .

Koapounuent K, = f(2p) npunumaercs no Ttabnuue 9.9 [1, c. 344] no 3a-
JAHHOMY YHCIIy IOJFOCOB 00OMOTKHM cTtaropa. Ilpuuem K, = f(2p) pexomeH-
NYyEeTCs B BUJC AMANa30HA. YKaXUTE PEKOMEHAYEMbIM nuana3oH sl K, u

MIPUMUTE KOHKPETHOE IMpeaBapuTesibHOE 3HaueHue. Koppekuws mnpeasapu-
TENbHOrO 3HaueHus K, (Ipu He0OXOIMMOCTH) BO3MOKHA TOJIBKO B paMKax
PEKOMEHIyeMOTo TUana3oHa.

[TomtocHoe aeneHue T paccuuThiBaeTcs no gopmyne 9.3 [1] u sBasercs Ha
JAHHOM 3Talle pacyeTa MpeABapUTEIbHbBIM.

PacueTHast MOLITHOCTH ABUraTens P’ paccuuthiBacTes mo gopmyie 9.4 [1].
Koadpduuuent ky = f(D,, 2p) — orHomienne DJIC oOMOTKH cTaTopa K HO-
MUHAJbHOMY  HAalpsDKEHUIO,  NPUOJMKEHHO  ONpejaenserca IO  pHU-
cyHky 9.20 [1, c. 345].

[IpeaBapuTenbHbIEe 3HAUEHHUS] SHEPTeTUUECKUX MOKa3zarenen: Kordduiren-
Ta TOJIE3HOTO JNEUCTBUSA 1, KO3((UIIMEHTa MOITHOCTU COS( MPUHUMAIOTCS
1o pucyHky 9.21 [1, c. 345]. Ha stom pucyHnke n, cosp = f(IP, B, ,2p).

IIpenBapurenbHble 3HAYEHUsS DJIEKTPOMArHUTHBIX HArpy30K: JIMHEWHOMN
Harpys3ku A, MHAYKIMH B BO3IYIIHOM 3a30pe B; BBIOMpAIOTCS IO pH-
cyHky 9.22 [1, c. 346] (ansa [P44). PexomeHayemble 3HaUEHUS AJIEKTpPOMAr-
HUTHBIX Harpy3ok 4, Bs= f(IP,D,,2p) mnonydaroTcs B BHJE IUAIA30HOB.
VYKaXuTe pPEKOMEHIYyEeMbI IUAINa30H MO KaXIOM W3 3JIEKTPOMArHUTHBIX

Harpy30K M NPHUMHTE KOHKPETHOE IpeABapUTENbHOE 3HaueHue. Koppekuus
IpeBapUTENIbHBIX 3HaueHU A, Bs; (Ipu HE0OXOAMMOCTH) BO3MOXHA HE

TOJIBKO B PaMKaxX pEKOMEH/IyeMOro Auana3oHa. Y TOUHEHHbIE 3HaueHus A, By
MOTYT BBIXOJIUTH 3a TIPEIebl PeKOMEHIYEMBIX JIHAITa30HOB, HO HE 0ojiee YeM
Ha 5 %.

BbI00p 351€KTpOMarHUTHBIX Harpy30K OY€Hb BaXKEH B pacueTax JBUTATEIs.
PacueTHas yMHA cepAeyHUKa cTaTopa oOpaTHO MPOIOPLUOHATIBHA IPOU3BE-



neHuIo A By, pabdodrie U ITyCKOBBIE XapAKTEPUCTUKU JIBUraTelIsl CYLIECTBEHHO
3aBUCAT OT COOTHOLIEHUS MexXNy A u By. llpn BapbupoBaHMM BEIUYMHAMU

JJIEKTPOMArHUTHBIX HArpy30K MOXKHO YBEJIIMYMBATH WM YMEHBIIATh MAaccCy
CTaJIA U NIPOBOJHUKOBBIX MAaTEpUANOB. Tak, IpU yBEIUYECHUH By U yMEHBbIIIe-

HUU A, TIPU HEM3MCHHBIX TabapuTax MAaIIWHBI, YBEIUNYUBACTCS TPEOyeMbIi

00BeM U Macca MarHUTHBIX MaTEPHAIIOB U YMECHBIIIAECTCS MPOBOTHIUKOBBIX.
[IpeaBapurtenbHOe 3HaYeHUE OOMOTOYHOTIO KO3 puIeHTa 0OMOTKU CTa-

TOpa k.5 3aBUCHUT, BO-IIEPBBIX, OT THIIA 3TOM OOMOTKH 110 YHMCITy €€ clloeB [1,

c. 77]. Bo-BTOpbIX, OT 4ucia MOJKOCOB (TOJBKO Y JBYXCIOWHBIX U OJHO-
IBYXCIIOMHBIX). PeKkoMeHIyeMble NpenBapuTEIbHbIE 3HAYEHUS k.5 JAHBI B

BUje 1uana3oHoB [1, c. 348]. YkaxuTte peKoMeHIyeMblil 1uana3oH Uil ks U
IIPUMUTE KOHKPETHOE NpeABapUTENbHOE 3HaUeHue. B nanpHelmem k5 Oyaer

YTOYHSITHCS.
[TpenBaputenbHas pacyeTHas JUIMHA CEpACUHUKA CTaTopa /5 OIpenelsercs

no ¢opmyie 9.6 [1]. KoadpuuueHt momocHOro nepekpeiTusa oy 1 kodhdu-
UeHT (GOpMbI NOJIS kg 3aBUCAT OT HACBIIIEHUS 3yOI[0B CEpJICYHUKOB CTaTOPA

u potopa. [IpenBaputenpHbie 3HAYCHUS dTUX KOI(POUIIMECHTOB MPUHUMAIOTCS
PaBHBIMU:

0=/ ~064;  ky=n/(2N2)=111.
Kpureprem mpaBUiIbHOCTH BEIOOpa TIIaBHBIX pa3MepoB asurarens D u [

CIIy’)KUT OTHOWIEHHUE A =[5 /1. PekoMeHnnyemble 3HaUeHUA A = f (1P,2 p) orpe-

HensaroTes no pucynky 9.25 [1, c. 348], B Buae nuanasona. PacuetHoe 3Haue-
HUE A OOBIYHO HAXOJUTCS B PEKOMEHYEMOM JIharna3oHe.

Ecnu pacderHoe 3HaueHuWe A TPEBBINIAET HAUOOJIBIIIEE 3HAYEHUE PEKO-
MEHJIyeMOro Auamna3oHa, TO YMEHbIICHUE A BO3MOXKHO: YBEIMYEHHEM HJICK-
TPOMAarHUTHBIX HAarpy3ok 4 u By (B paMKax PeKOMEHIYEMBbIX IHalla30HOB, B

KpallHeM cllydae — B paMKax JOMYyCTUMBIX); YBEJIMYCHHEM BHYTPEHHETO JHa-
MeTpa CepJeUYHHKa cTatopa (B paMKax PEKOMEHIyEMbIX JHANa30HOB BHEIITHE-
ro IuameTpa cepiedHuKa cratopa D, u koapdunuenta K ).

Ecnu pacdyeTHoe 3HaueHNE A MEHEe HAaUMEHBIIIETO 3HAYCHHSI PEKOMEHTye-

MOI'0 JMara3oHa, TO YBEJIWYECHHE A BO3MOKHO MPOTUBOIOJIOKHBIMU BO3JICH-
CTBHUSMMU Ha BbILIE IlepeuncieHusle 4, By, D,, K.



ConeprxaHue TEXHUYECKOTO 3aJaHUS
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Pucynok 1 — brok-cxema anroputMa BeIOOpa TJIABHBIX pa3MEPOB JIBH-
raTens
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Ecimn pacderHoe 3HadeHHE A BCE-TaKM HE TOMAJAcT B PEKOMEHYyEMbIH
JMana3oH, TO TO JIOJDKHO OBITH apryMEHTHPOBAHHO MOATBEPKIAeHO. B aTOM
ciy4ae A JODKHO ObITh MAaKCUMAJIBHO MPUOIMKEHO K TPAHUIIAM PEKOMEHIY-
€MOT0 JMana3oHa.

Ha sToM mpenBaputenbHBIN BHIOOp TIABHBIX Pa3MEpOB JIBHUTATENs 3aKaH-
YUBAETCS Y UX BEJIMUMHBI OKPYTIISIOT 10 MUJUIUMETPA.



2 OIPEJAEJIEHHUE Z,, ; 1 BbIBOP ITPOBO/JIA
OBMOTKHU CTATOPA

B snekTpuuecknx MaliMHax ¢ HOMUHAJIbHBIM HampsbkeHuem 10 660 B u
MOITHOCTBIO 70 100 KBT OOMOTKHU BBINOJHSAIOTCSA U3 KPYTJIOTO OOMOTOYHOTO
MPOBOJIA, YKJIAAbIBAEMOTO B TpaNCUEHUIAIBHBIE IIOTY3aKPBITHIE MA3bl.
HauGonpimuii auameTp npoBoja, IPUMEHSEMBbII 71 BCBHIITHBIX OOMOTOK, HE
npeBsimaer 1,8 MM, Tak Kak MpoBojaa OONBIIETO AMAMETPA UMEIOT CIUIIKOM
OOJIBIIYIO JKECTKOCTh M IUIOXO YIUIOTHSIIOTCS B Ma3aX BO BpeMs YKJIQJKH.
HyxHoe cedenne 3¢p(HeKTUBHOTO MPOBOJIHUKA 0OSCIICYMBACTCS BHIMOTHEHUEM
O0OMOTKHM U3 HECKOJIBKUX 3JIEMEHTAPHBIX TPOBOTHUKOB.

3yOnoBOoe JeleHuEe CepAeYHUMKa cTaTtopa [, BbIOMpAeTCs MO pH-

cynky 9.26 [1, c. 351]. PexomeHmayemble 3HaueHUsl 3yOILIOBOTO JEJCHUS

t=f (’C,2 p) I10JIy4aroTCs B BUJC JHana3oHa f +t

zlmin zlmax *

Yucno ma3oB cepieyHuKa craropa Z; ompexaenserca no gopmyne 9.16

[1, c. 351], Tak ke B BUJE IHana30Ha BO3MOXKHBIX 3HaueHU. OKOHYATEIHLHOE
YHUCJIO TIA30B CEPJICUHHMKA CTaTOpa CIIeIyeT BRIOUpATh U3 IUarna3oHa, pyKOBO/I-
CTBYSCHh HajaracMbIMH TPEOOBAaHHMSAMU CUMMETPUHM OOMOTKH U JKEJIaTCIIbHBIM
3HaYCHHEM 4YHciIa [1a30B Ha Nojtoc U gazy ¢q,. [loatromy uncio na3os cepaey-

HUKa CTaTopa JOJKHO OBITh KpaTHO 4Hcily (a3 ero oOMOTKU. Uucio ma3oB Ha
nojtoc U ¢a3y ¢, B IBUTATENISIX C OJHOCIOWHBIMU OOMOTKaMH U B OOJIBIIMH-

CTBE JBHUTATENIEH C ABYXCIOWHBIMH OOMOTKaMH (32 MCKIIFOUEHHEM MHOTOIIO-
JIFOCHBIX) TOJKHO OBITH LIEJTBIM.

OxkoHYaTeNbHOE 3HAYCHHUE 3YyOIIOBOTO JCJICHHs CEpACYHHKA CTaTopa HE
JOJKHO BBIXOJUTH 32 PEKOMEHyeMbli nuana3zoH 0osee yeM Ha 10 % . B mro-
O0oM ciydae f,; =6+ 7MM, UCXOld U3 MEXaHUUYECKUX (IIPOYHOCTHBIX) CO0O-
PaXKECHUMU.

[IpenaBapurenbHoe uncio 3PPEeKTUBHBIX MPOBOJHUKOB B a3y CEp/IeUHUKA
cratopa U, BHaydayie ONPEICISIFOT MPH YCIOBHH, YTO MapajlieibHbIC BETBH B
00OMOTKE CTaTopa OTCYTCTBYIOT (a = 1), o ¢popmyne 9.17 [1, c. 352].

OxoHuatenbHOe 4uciio 3((EKTUBHBIX NMPOBOAHUKOB B nazy Uy JOOIDKHO

OBITH 00s13aTEIBHO LIEJIBIM, a B IBYXCIOMHONW OOMOTKE — €Il U KEJIaTeIbHO
YeTHbIM. B3auMOCBSI3b MEXy OKOHUYATEIbHBIM M MPEIBAPUTEIBLHBIM YHCIOM
3G (PeKTUBHBIX TNPOBOJAHMKOB B Ta3zy ompenensercs ¢opmynoir 9.19
[1, c. 352] u mo3BoNsET MOAOOPATh TaKOE YHCIIO MapauIeNbHBIX BETBEM 00-
MOTKH W3 BO3MOXXHBIX, UTOOBI 00€CIIeUnTh, O€3 TPyOBIX OKPYIJICHUH, 1110
w yetHoe Up. Bo3MOXHBIE 3HaueHMs 4YnciIa MapajuieNbHBIX BETBEW 00-

MOTKH 3aBHUCST OT €€ THUIIa U 4YMCJia IMOJKCOB. MakCUMaJIbHOE YHCIIO mapaj-
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JIENbHBIX BETBEH JBYXCIOWHOM OOMOTKM CTaTopa paBHO YUCIY €€ MOJIOCOB,
OJIHOCJIOMHOM — YUCILy Hap MOJIIOCOB.
OtcyrcTBUE TpyOBbIX OKPYIVIEHHH B yTOYHEHHOM 3HaueHuu Up Oyner B

JAJbHEHIIEM TMOATBEPAKIACHO IMOJYYEHUEM YTOUHEHHBIX 3HAYEHUW SJIEKTPO-
MarHUTHBIX Harpy30K B paMKax PEKOMEHIyEeMbIX WM, B KpallHeM cilyyae,
JOTYCTUMBIX IUAMa30HOB.

[IpuHsiTOE Ha ITaHHOM ATale PAacyeTOB YKCIIO MapajljIebHBIX BETBEU 00-
MOTKH B JaJIbHEHIlIeM, pU BBIOOPE €e MPOBOJIa, MOXKET MOTPeOOBaThH U3MEHE-
HUA.

YTOYHEHHOE OKOHYATENIbHOE 3HAYEHUE JIMHEMHON Harpy3ku 4 pacCUMThI-
Baercs o popmyne 9.21 [1, ¢. 353] u cpaBHUBAETCS C PEKOMEHIyEeMBIM IIpe-
JEITIOM.

YTOYHEHHOE OKOHYATEIIBHOE 3HAYEHNE UHAYKIMH B BO3IYIIHOM 3a30pe Bj

paccuutbiBaetcs 1o gopmysie 9.23 [1, c. 353] u cpaBHUBAETCS C PEKOMEH Ty e-
MbIM TpefenoM. Ilpu 3ToM HcHonb3yercs yTOYHEHHOE 3HadeHue moTtoka @,
BCJICAICTBUE YTOUHEHUSI OOMOTOYHOro Kod3(ppunuenTa k s . OOMOTOUHBIH KO-

3 ¢dureHT — Npou3BeACHHE KOOQGUIMCHTOB paclpeneseHus k, M YKOpO-
ueHus k. Koadduiment pacnpeneneHuss 0OMOTKH ONpPeesieTest ISl 1ep-

BOI TapMOHHUKH C y4ETOM 00€CIEYEeHHOro ¢, o Tabnuue 3.16 [1,c. 112].

Koadduiment ykopoueHus: (TONBKO ISl ABYXCIOMHBIX OOMOTOK) pacCUUTHI-
BaeTcsd NJisl MepBod rapMoHuku no ¢gopmyne 3.6 [1, c. 108], npunumas BO
BHUMAaHUE peaybHOE 3HAUE€HUE OTHOCUTEIBHOIO I1ara ooMoTku f. s ogHO-

CITOMHBIX 0OMOTOK ky; =1.

Y TOUHEHHBIE 3HAYEHUsI 3JIEKTPOMAarHUTHBIX HAarpy30K MOTYT BBIXOJUTH 32
pEeKOMEHIyeMble Mpesiesbl, Ho He Oosiee yeM Ha 5 %. Ecnu 310 TpeOoBaHue He
BBITIOJIHEHO, TO CIIEAYET MPUHATH APYroe 3HadeHHe uncia 3pQPEeKTUBHbBIX MPO-
BOJHUKOB B I1a3y U TIOBTOPUTH PacCYUeT.

[IpenBapuTenbHas MIOTHOCTh TOKA B OOMOTKE CTAaTOpa OMPENENSETCs IO
dbopmyne 9.25 [1, c. 354], rne A — yTOUHEHHOE 3HAYEHUE JIMHEHHON HArpy3Ku;
Al =f (IP,h,Da,2 p) — MPOU3BEACHUE JIMHENHON HArpy3KH U IUIOTHOCTH TO-

Ka ompezensiercs mo pucyHky 9.27, [1, c. 355] B Buzae nuamasoHa. YKaxuTe
PEKOMEHTyeMbIi AMANa30H U MPUMUTE KOHKPETHOE MpeaBapUTEIbHOE 3HaYe-
HUE.

[Tpu BBIOOpE IpeABApUTENBHOTO 3HAaUCHUs AJ, U3 InuanazoHa HEOOXOAUMO

IPUHUMATh BO BHUMaHUE, YTO BBIOOp HAMOOJIBIIEr0 3HAUYEHUSI BBI30BET, BO-
MEPBBIX, YBEIUUCHHUE MPEABAPUTEIHHON MIIOTHOCTH ToKa. To ecTh Oyner opu-
EHTHPOBATh Ha MOBBIIIEHHOE HCIOIb30BaHHE OOMOTOYHOTO MPOBOAA KaK OJI-
HOI'O M3 AaKTUBHBIX MAaTepuajoB. BO-BTOPBIX, BBI30BET ITOBBILICHUE
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TeMriepaTypbl oOMoTkH U cHIkeHue KIIJI. [Ipuyem, B aCHHXPOHHBIX JBUTaTe-
71X 00IIero Ha3HAa4YeHUs, BCIEJICTBUE MPUHITOW B HUX CHCTEME KOCBEHHOTO
OXJIQXKJICHUSI, BIMSIHUE TUIOTHOCTHM TOKa Ha HarpeB oOMOTKH Oonee cyiie-
CTBeHHO, yeM Ha KII/I.

[IpenBaputenbHas MIONIAb MOMEPEYHOTO ceueHus 3(HPEKTUBHOTO MPo-
BOJHMKA 0OMOTKH paccunThiBaeTcs mo popmyne 9.24 [1, c. 353], a yrouneHue
IJIOIIA/IA TIONIEPEYHOTO CEYEHUS BCHIMHBIX OOMOTOK MPOBOJAUTCS C UCIOJIB30-
Banuem taomuiel I13.1 [1, ¢. 713].

B o0MoTKax, mpeaHa3HAuYCHHBIX JJISI MEXaHU3UPOBAHHOW YKJIAIKH, JIra-
METpP U30JIMPOBAHHOTO MPOBOJA OOBIYHO OepyT He Oonee 1,4 MM, a ipu pyd-
HOI ykiaake — He Oonee 1,7 mm. [l oGecniedyeHnst Ha3BaHHbBIX TPeOOBaHUN K
IUaMEeTPy HU30JMPOBAHHOIO MPOBOJIa ceYeHHe A(PPEKTUBHOrO MPOBOJIHHMKA
(GOpMHPYIOT M3 HECKOJIBKUX OJMHAKOBBIX 3JIEMEHTAPHBIX MPOBOJAHUKOB Ipa-
BUJILHO BBhIOpaHHOrO nuamerpa. CymmapHas Iioniajib CEUYeHUs 3TUX dJIEMEH-
TapHBIX MPOBOJHUKOB JOJKHA OBITh ONMU3Ka K MPEIBAPUTEIHLHOMY CEUCHHIO
3 PEKTUBHOTO MPOBOTHUKA.

Bo BCHITTHBIX 0OMOTKaX YMCIIO 3JIEMEHTAPHBIX POBOJHUKOB B OJTHOM 3(-
(eKTUBHOM HE JOJDKHO MpPEBBIIIATh 6+8, 4TOOBI HE CO3/1aBaTh TEXHOJOTHYE-
CKHE TPYJHOCTHM HaMOTKH Karyiiek. ObecriedeHre 3Toro TpeOoBaHUS MOKET
BbI3BaTh yBEIMUYEHUE YKCIa MapajlyIeIbHbIX BETBEH OOMOTKHU cTaTopa. B aTom
Clly4ae BO3HUKHET HEOOXOJIMMOCTh CKOPPEKTUPOBATH paHee MPUHATOE pele-
HUE.

Mapku npoBonoB, npuBeneHHble B Tadbmuue I13.1 [1, c. 713], coorBer-
CTBYIOT KJiaccy HarpeBoctoiikoctu F (THU 155). [lo cBouM 31€KTpOU30JIsIIH-
OHHBIM CBOMcTBaM OHM MAeHTHYHBI. Ho mpoBoga mapku 19T umeroT noBbI-
IICHHY0 CTOMKOCTH K JIEMCTBUIO TEIJIOBOTO yIapa MO CPABHEHUIO C I19T-
155. Tun 3maneBoi U30JSAMU — BBICOKONIPOYHAs AMajib Ha MOJIHI(PUPOUMU/I-
HOM OCHOBE.

[Tocne OKOHYATEIBHOIO BBIOOPA YMCIIA HIEMEHTAPHBIX IMPOBOJHHUKOB 1, ,
UX CEUEHUS (¢,,, YUCIIA MMApAJUICIbHBIX BETBE @ YTOYHAETCS INIOTHOCTH TO-

Ka B oOMoTKe o popmyne 9.27 [1, c. 356].
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3 PACUET PABMEPOB 3YBEIIOBOI 30HbBI
CEPAEYHUKA CTATOPA

BebimHyto 0OMOTKY cTaTopa yKJIaAbIBAalOT B IMOJIy3aKpBITHIE MA3bl OJHON
U3 Tpex KoH(Urypamui, npeacraBaeHHbIX Ha pucyHke 9.29 [1, c. 361], obec-
nevnBasl MapavieIbHOCTh OOKOBBIX I'paHeil 3yO1oB. MarHuTHOe HalpshKeHHe
TaKUX 3yOI[0B OyJ€T HAUMEHBIIUM TI0 CPAaBHEHUIO C TparelenJalbHbBIMUI 3y0-
LIaMH [IPU OJTHOM U TOM K€ CPEAHEM 3HAYEHUN UHIAYKIHUH B HUX.

B 0oJbIIMHCTBE OTEUECTBEHHBIX ACHMHXPOHHBIX JIBUTaTEIEH BBIMOJIHSIOT
TpaneueuaalbHble Ma3bl, T. €. IEPBOM U BTOPOM KOHUTYypauuid, H300pakeH-
HbIX Ha pucyHke 9.29 [1, c. 361]. Yron HaknoHa KIMHOBOM YaCcTH MAa30B IEp-

BOIi KoH(urypanuu npu 4 <250 MM 00b1dHO paBeH 45°, npu OOJIBIICH BBICO-
Te ocu Bpamienus 30°.

PexomeHnyeMble 3HauUeHUs MHAYKLUI B 3yOuax B, u spme B, cepledHu-
Ka cTaTtopa omnpezaenstorcs no tadmaune 9.12 [1, c. 356]. B, B,=f ([P,2 p)
MIPEJCTABIICHBI B BUJIC IMANA30HOB. Y KaKUTE 3TU JUANA30HbI U IPUMUTE KOH-
KPETHBIE NIpeBapUTEIbHbIC 3HaUCHU B, B, .

Mapka 37eKTpOTEeXHUYECKONW CTalu BBIOMpaeTcs B 3aBUCHUMOCTH OT /1,
[1, c. 386]. Crtoco® n30MupoBaHus JUCTOB U KOIDDUITUEHT 3alOJIHEHUS CTa-
JBIO0 CEpJICYHUKOB CTaTOPa U POTOpa C HOMUHAJIBHBIM HarpsikeHueM 10 660
B ykazans! B Tabnume 9.13 [1, c. 358].

IIpenBapuTenbHble 3HAYUEHUs WIMPHUHBI 3yOLa cepAcuHUKa craropa b,

paccuutbiBaroTcs 1o gpopmyie 9.37 [1, c. 362], BbIcOTHI sipmMa s, — 110 GpopMmy-

ne 9.28 [1, c. 356].

[IpenBapurenbHbie pa3Mephl Ma3a CEpACYHHUKA CTATOpa B IITAMIIE YUUTHI-
BAIOT cleayronme pekomenaaunu. [lnprna numia nasa cepiaeyHuka craropa
b, 3aBHCHUT OT crioco0a YKJIaJIKu OOMOTKH B Ma3bl cepaeuHuka. [lpu yknaake

BPYUYHYI0 OHA MUHUMAaJIbHAs U COCTaBiseT: b, =d,, + (1,5 +2)MM, rne d,, —

I

JIMaMETpP U30JMPOBAHHOTO OOMOTOYHOTO MPoBOJa, MM. [Ipu MexaHu3nMpoBaH-
HOM YKJIaJKe IMHPUHA TIUIAIA BBIONTHICTCS HECKOJIBKO  OOJBIICH:
b,=d,, +(1,8 +2,3) MM — IIPU COBMEILIEHHOM METOJI€ YKJIQJAKH, a MpPU pas-
IeJIBHOM MeTone b, eme Oosiee yBenuuuBaroT. Kpome BbIIEHAa3BaHHBIX Pe-
KOMEH/Ialluii 10 BBIOOPY pa3MepoB b, MOYKHO MCIIONIb30BaTh Tabmuiy 9.16 [1,
c. 363], rae mpencTaBiIeHbl CPEJHUE 3HAUYEHUS b, IIPU Pa3IU4YHbIX /1 U 2p.
BeicoTa numna /4, mas3a cepAacyHuUKa craTopa OOBIYHO B ABUIaTENsIX C
h<132 wmm npunumaercs hy, =0,5 MM, B gaBuraremix ¢ h=160mm
h, =1 MMm. BeIcoTa mumna gomkHa ObITh JOCTATOYHOW 711 00eCIIeueHUs Me-
XaHUYECKON MPOYHOCTH KPOMOK 3yOLIOB, yI€PKUBAIOIINUX B YILIOTHEHHOM CO-
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CTOsIHUM IIPOBOJHUKU I1a3a IMOCJIC 3aKJIMHOBKHU I1a30B. VBennuenue hm IIpH-

BOJMT K BO3PACTAHUIO MOTOKA PACCESHUS Ma3a, 4TO B OOJBIIMHCTBE CIy4acB
HEXENATEeNIbHO.

[Ipu ompeneneHuy pa3MepoB Ma3a B IITAMIIE MEPBOM KOHPUTYpaLUU HC-
MoJIb3YyIOTCs pacueTHbie popmyibl 9.38-9.41 [1]. B uucnourene popmynst 9.39
[1], k coxkaneHuto, YNyIIeHo 3HaueHue 7. [ Apyrux KoHQuUrypamuil masza
cTaTopa (popMyJibl JErKO MOIYUYarOTCs IPU YCIOBUU COXPAHEHUS TOCTOSHCTBA
IITUPUHBI 3yOII0B.

Beicota knuHOBOM wactu masza A, paccuuThiBaeTrcs mno Qopmyne 9.45

[1, c. 365], yuuTsIBast yroyl HaKJIoOHa KJIMHOBOM YacTH.
BeicoTa na3a HuXke KIMHOBOM 4acTH A, pPacCUUTHIBAETCS IO dop-

myie 9.44 [1], Ho 6e3 yueTa NMPUITYCKOB Ha IITUXTOBKY CEepICUHHUKA.

[IpenBapurenbHbie pa3Mephl Ma3a CEp/IEYHUKA CTaTOPa B CBETY YUUTHIBAIOT
MPUITYCKU Ha IIMXTOBKY, OHU MEHbBIIE IMPEIBAPUTEIbHBIX Pa3MEPOB Ia3a B
mramiie. BennunHbl TPUITYCKOB IO MIUPUHE U BBICOTE IMa3a 3aBUCAT OT BBICO-
ThI OCH BpAIlICHUS IBUTATEIIS U NPUBEACHBI B Tabnuue 9.14 [1,c.
360].

[Inomanp momepevyHoro ceueHus masa, OCTAIIascsa CBOOOAHOW ISl pas-
MEIICHUS] IPOBOJHUKOB OOMOTKH Sp;, paccuuThiBaeTcs o gpopmyse 9.48  [1,

c. 365]. [Inomans nonepevyHoro ceuyeHus: KOpIycHoH u3onsauuu S, - no ¢op-

Mmyie 9.46 [1], rae oqHOCTOPOHHSIS TOJIIMHA 1 HAUMEHOBAaHUE U30JISLUU B I1a-
3y ompenensitores mo tabmure 3.1 [1, c. 77], npu A <250 MM 1 HampsKEHUU
obmotku a0 660 B. IIpu Gosbinx BHICOTAaX OCHU BpallleHHUsS — 10 Tadsuie 3.2
[1,c. 78].

[Tnomanp, 3aHUMaemMasi MpoKJIaJKaMu B a3y Spp (MEXIy cI0IMU OOMOT-

KM — B IByXCJIOWHON OOMOTKE, IO/ KIMHOM U Ha JHE Ia3a — npu /1 > 280 Mm),
paccuuthiBaeTcsa o gopmyne 9.47 [1, c. 365], npuHuMas BO BHUMaHHUE BBICO-
Ty OCH BpallleHUs U pa3Mepsl nasza B mramne b;, b,. B 01HOCIONHBIX 0OMOT-

Kax Spp =0.
Koa¢ppunuenT 3anonHenus nasa k, OLIEHMBAET IUIOTHOCTh YKJIAAKH IIPO-
BOJTHMKOB OOMOTKHM B IUIONIA/Ib MOMEPEYHOTO CeYeHUs maza Sp;, CBOOOIHYIO

ot u3omsaiuu. OH paccuuthiBaeTcs mo dopmyne 3.2 [1, c¢. 101] u gomxen
HaxoauThcs B mpenenax k,=0,69+0,71 i HBYXIOJIOCHBIX JBUraTeleH,

k,=0,72--0,74 nna neurareneii ¢ 2p =4, [1, c. 366].
Ecnu nonydenHoe 3HaueHue k, HIDKE Ha3BaHHBIX MPEENOB, TO NPUYHMHA-
MH 3TOTO MOTYT OBITh: CIHMIIKOM OOJbIIasl TUIOMAns Sy WIK Maias IJI0Mab

(a’lf3 ‘n,, U H). YMEeHBIINTS IUIOMAAb S|y MOXKHO 3a CYET YBEIWYEHHS /1, W
b,, ( nau obouX pa3sMepOB OJHOBPEMEHHO), YMEHbILAs paHee NPHUHSITHIC
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IIpeABApUTEIIbHBIC 3HAYCHU HUHAYKUUKA B,, B,,. Ecin npu 5TOM nHAyKIUs B
3yOLax M sipM€ YMEHBIINUTCS HMXKE PEKOMEHIYEMBIX ISl HUX IPENeNoB, TO
TJIAaBHBIE Pa3MEphl IBUIaTENs 3aBBILICHBI U DJICKTPOTEXHUYECKAs CTAllb HEIO-
UCIIOJIb30BaHa. B 3TOM ciydae cieqyeTr yMEHBIIWTh JUIMHY CEpACYHMKA CTa-
Topa [y, IpUHMMAas pelleHHe, YTO U Kak OyAeT KoppeKTHpoBarbes u3 A, By,
Kp, D,. YBenuuuts mionanb (allf3 Ny, U H) BO3MOXXHO YBEJIMYEHUEM YHCIIa
JJIEMEHTAPHBIX NPOBOJHUKOB 7, IPU OJHOBPEMEHHOM IIPONOPLMOHAIBHOM
YMEHBIICHUU IUIOIIAAN IONEPEYHOrO0 CEYCHUS (¢,, WIA YBEIMYCHHUU YHCIIA
NapaJuIeJIbHBIX BETBEH OOMOTKHM Tak, YTOOBI IUIOTHOCTh TOKA OCTajach Ipak-
TUYECKH HEU3MEHHON. Kpome Toro, yBenm4uTs Iuioniaab (a’ﬁ3 Ry, -UH) BO3-

MO>KHO BBIIIEHA3BaHHBIMHU BO3JIEHCTBUSIMHU ITPU YMEHBIIEHUH IUIOTHOCTH TOKA
3a cyeT BbIOOpa MEeHbIIEeH BeIUUnHbI (4J;) U3 peKOMEHAYEMOI0 NHTEpBaa.
Ecnu nosyueHHoe 3HaueHHe k, BBILIE HA3BaHHBIX MPENENIOB, TO NIPUYMHA-

MH 3TOTO MOTYT SIBJISITBCSI: CITUIIKOM MaJiasi Iuiomans Syj; WIK OOJbIIas Iio-

2
1316 (dm Ny, U H). VBenuuuth miomans Sy BO3MOXKHO 33 CUET yMEHbIIIe-
HUus h, wiu b, (wim o0OMX Pa3sMEPOB OJHOBPEMEHHO), YBEIMUYUBAs PAHEE
IPUHATBHIE IIPEABAPUTEIbHBIC 3HAYCHUS MHAyKUMi B,, B, ;. Ecnu npu stom

MOHA00UTCS YBEJIMUNUTh WHIYKIIMU B 3yOIlaX U SpME BBIIIEC PEKOMEHTyEMbIX
JUISl HUX IIPEJIEIIOB, TO TJIABHBIE pa3MEPhI ABUTATEIISI 3aHUKEHBI U DJIEKTPOTEX-
HUAYECKas CTAJIb HEJOIYCTUMO 3arpykeHa. B aTom ciydae cnenyer yBenu4uTh
IJIMHY CeplCYHUKa /5, MPUHUMAs PELICHUE, YTO U Kak OylIeT KOPPEeKTHUpO-

2
Batbcd U3 A, By, Kp, D,. YMEHbIIUTH ILIOIIAIb (dm Ry, -UH) BO3MOKHO
YMEHBIIEHUEM YHUCIIA IEMEHTAPHBIX NPOBOJHUKOB 71, IIPU OJHOBPEMEHHOM
IIPONIOPLUOHAIIBHOM YBEINYEHUU IUIOIIAAU IOIEPEYHOr0 CEYEHUs ¢, WU

YMEHBIIICHUU YHCIIa TapaJlyIeIbHBIX BETBEH OOMOTKM TakK, YTOOBI IJIOTHOCTH
TOKa ocTajgach HeusMeHHou. Kpome TOro, ymeHbIIMTH ILIOLIAJb
(a’lf3 Ny, -UH) BO3MOYXHO BBIIIICHA3BAHHBIMH BO3JICHCTBHUSIMU MPU HEKOTOPOM
YBEJIMYCHUH IUIOTHOCTU TOKA 3a CYET BhIOOpa Ooiblied BeauduHbl (4J,) U3
PEKOMEHIyeMOr0 HHTEpBaJIa.

[Toce obecneyenus: korduieHTa 3armoTHEHUS Ma3a HEOOXOIUMO yTOU-
HUTh MIMPUHY 3yOlia U BBICOTY Ma3a Mo Gopmyaam Tadbauisr 9.17 [1, c.
366]. IIpoBepsieTcss mapasuiebHOCTh TpaHeit 3yoma. [Ipu Hebobiom
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pacxoxaenuu b, u b, He 6omnee 0,5 MM, HEOOXOIUMO IS TATBHEHUIINX pac-

YETOB B3SITh UX CPEIHIOI0 PACUETHYIO IUpPHUHY. [Ipr O0IbIINX paCX0XKACHHSIX,
Oonee 0,5 MM, cleayeT W3MEHUTb COOTHOIIEHUS pa3MepoB Masza. Pa3zmepsl

3yOLOBOI 30HBI CEpAECUHMKA CTATOPa OKPYIJIAIOT 10 AECATHIX JI0JEeH MUILIH-
MeTpa.
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4 BbIBOP BO3YIIHOI'O 3A30PA U PACYET POTOPA

Bennuuna BO3aymIHOTO 3a30pa & BO MHOTOM OIPEENSIET SHEPTETUUECKHE
MOKa3aTelId ACHHXPOHHOTO JABUTATENA. Y BEJIMUEHHUE O MPHUBOJUT: K BO3pacTa-
HUIO HAMAarHWYMBAIOIIETO TOKA U, KaK CJIEICTBHE 3TOr0, K CHUKEHHUIO COS@ ; K
YBEITUYCHHUIO JJICKTPUUYCCKUX IOTEPh B OOMOTKE CTaTropa W, KakK CIICJCTBUC
ATOTO, K CHIDKCHHIO 1) nBuratens. OHaKo 4pe3MepHOe YMEHBIIIEHUE O MpHU-
BOJUT K TAKOMY BO3PACTaHUIO aMIUTATYAbI IMyJIbCAIIUN WHIYKIIMA B BO3YIII-
HOM 3a30p€, YTO YBEJIMUCHUE MOBEPXHOCTHBIX U MYJIHCAITMOHHBIX MTOTEPH TPE-
oOJyafaeT Ha/l YMEHbILIEHUEM DJIEKTPUYECKUX MOoTepb. [loaTomMy m nBurarenei
C OYEHb MAJIBIMHU O HE YJIYYIIAETCs, a YaCTO JJaXKE CTAHOBUTCS] MEHBIIIE.

Benmnunnay 0 moxkHO ompeaenuth mo dopmymnam 9.49-9.51 [1, c. 367], B
3aBUCUMOCTH OT HOMHWHAJIHHOW MOIIHOCTH JBHUTATENsl W YHCIIAa TOJIIOCOB 00-
MOTKH cTaTopa, Jinbo mo pucyHky 9.31 [1, c. 367], rae o :f(D,h,Zp). Bri-
OpanHbIil & cienyer okpyriath a0 0,05 mm npu 6<0,5 mm u 10 0,1 MM npu
02>0,5 mm.

Bre16opy umucna ma3oB cepAedyHHKa poTopa Z, ClIeAyeT yAEIUTb 0codoe

BHUMAaHUE, T. K. IPX HEOJIAronpUsITHOM COOTHOIICHUU Z; U Z, MOXET Cylle-
CTBEHHO YXYJIIUTHCA MEXaHUYECKasl XapaKTepucTuka apurarens M = f (s) U
€ro BUOPOAKYCTUYECKUE XapaKTEPUCTUKH (IIIyM U BUOpaIus).

Pexomenpanuu no BeiOopy Z, cBeaeHsl B Tabauny 9.18 [1, c. 373-374], B
BUIE Z,=f (2 p,Zl) IIPY HAJMYUU UM OTCYTCTBUM CKOCA I1a30B poTopa. BoI-

00p Aenaercs U3 HECKOJIBKUX BO3MOXHBIX BapuaHToOB. HeoOxoaumo ydecTs,
YTO B JABUraTeNlsAX MOl MOIIHOCTH OOBIYHO BBHINONHANIT Z, < Z;, a B Oojee
MOIIHBIX ABUTaTENSIX UHOTAA BBIOJHAOT Z, > 7.

J171s1 BBITOJTHAEMBIX T03KE€ PAcue€TOB MAarHUTHOM II€IH, MMAPAMETPOB CXEMBbI
3aMellleHUs] ABUTaTeliss, HEOOXOIUMO OIpPEAENUTh KOHCTPYKTHUBHYIO JUTUHY U
IUINHY CTaJu cepAeYHuKoB craropa (/; u [ ), poropa ([, u [ ,).

B cepneunukax, jummHa KOTopbiX He npesbimaeT 250300 MM, paguanbHble
BEHTWISIIUOHHBIE KaHaNbl HE JienatoT. CepAeYHUKH IMUXTYIOTCS B OJJUH IaKET.
Jlnst Takol KOHCTpyKIMH /) = [, = /5. bonee nnuHHBIE CcepaeyHUKH cHopMu-
PYIOT U3 OTAEIbHBIX TTaKeTOB JUTMHOM 40+60 MM, pa3ieIeHHBIX MEXIy co00i
paauaIbHBIMUA BEHTUISIUMOHHBIMUA KaHAJIAMH.

KoHCTpyKTHBHYIO JJIMHY CEepACYHHUKA POTOpa B ABUTATENAX ¢ /<250 MM
OepyT paBHOWM KOHCTPYKTUBHOM JIMHE CEPACUYHUKA CTATOPA, T. €. [H=1].

Cepaeunuku potopoB pu D, <990 MM BBINOJHAIOT C HEMOCPEICTBEHHON
nocaakoi Ha Ban. Ecim BeicoTa ocu BpamieHus s <250 MM, TO NPUMEHSIOT
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MOCAJIKy CepACUYHHUKOB Ha riIaJKui Baj Oe3 mInoHKU. B nBurarensx Ooybnx
rabapuTOB CEPJICUHUKH KPETISIT Ha BAJTy C TIOMOIIBIO IIITIOHKH.

BHyTpeHHHMI AMaMeTp CepaeyHrKa poTopa D; TPy HEIOCPEACTBCHHOM I10-
CaJIKe Ha BaJl paBeH AUaMeTpy Bana Dy U ONpenessercs Mo bopmy-
ae 9.102 [1, c. 385]. 3nauenus ko3pduurenra kg 1aHbl B Tabnuie
9.19 [1, c. 385] B BHgE ky = f(, 2p).

[IpenBapuTenbHOE 3HAYCHUE TOKA B CTEPIKHE KOPOTKO3AMKHYTOW OOMOTKH
poropa [, paccuuteiBaercs no ¢popmyie 9.57 [1, c. 370], kak npousBeacHue
MIPEABAPUTEILHOTO 3HAYEHUsI HOMUHAIBHOTO TOKa (ha3bl OOMOTKH CTaTOpa Ha
KOA(p(ULUEHTHI k; 1 ;.

[TpubnnxenHoe 3HaueHue Kod(puuUEHTa k;, YUUTHIBAIOIIETO BIIUSHUE
TOKa HAMAarHWYMBaHus Ha OTHOWIEHUe [, /1, , ompenensercs mno dop-
myse 9.58 [1, c. 370] ¢ yueTroM nmpeaBapuTEIHLHOIO 3HAYEHNSI HOMUHAIBLHOTO
COS( JIBUTATEJIS.

Koadp¢unuent npuseneHus TOKOB v, ompeaensercs no ¢opmyne 9.66

[1, c. 374], yuuTbIBaeT NPUHATHIC JIJI KOPOTKO3aMKHYTOM 0OMOTKH yucia a3
U BUTKOB B (ha3e, BIusHUE Ko3(pduuuenTa ckoca nas3os k., cepJeuyHUKa POTO-

pa.
Koadpunuent ckoca k =1, ecnu na3pl cepe4HUKa pOTOPa BBIIOIHIIOTCS

0e3 ckoca. IIpn Hanuuum ckoca ma3oB k paccuuThiBaeTcs 1o ¢popmyie 9.67
[1, c.374].

Kaxk mpaBuio, Hanbomnpmuii 3¢hdEeKT CHUKEHUS IIyMa JaeT CKOC Ma30B Ha
0,8-1,5 3ybuoBoro nenenus. [lpu stom B ciywae Z;<Z, peKOMEHAyeTCs

CKalllMBaTh Ha 3yOLIOBOE JEJIIEHHE CEpJEYHMKA cTaTopa, a npu Z,>Z, — Ha

3yOlI0BOE JieJieHre cepieyHrKa potopa [3].

[IpenBapuTenbHOE 3HAYCHWE ILIOMIATU TOTIEPEYHOTO CEYCHHUS CTEPKHS
0oOMOTKH poTopa paccuutbiBaeTcsi o Gopmyne 9.68 [1, c. 375]. IlnotHOCTH
TOKa B CTEPXKHAX J, IpU 3aJMBKE Na30B AFOMUHHUEM JUI UCIIOJIHEHUS JBUTa-

TeNs Mo cTreneHu 3aumuThl /P44 BeiOupaercss B mpenpenax 2,5+3,5 MA/M*.
[IpumHTE KOHKPETHOE IPEBAPUTEIBLHOE 3HAUEHUE J, .

dopMma maza U KOHCTPYKIUSI OOMOTKM KOPOTKO3aMKHYTOTO pOTOpa OIpe-
JENSIIOTCSL TPEOOBAHUSAMU K ITyCKOBBIM M pabOYMM XapaKTepUCTUKaM JIBUTaTe-
75 1 ero MoutHocThio. Kondurypatus nasza poropa ¢ £ <250 MM BeiOUpaeTcs
13 JBYX NpeaaokeHHbIX Ha pucyHke 9.40 [1, c. 380], obGecrneunBas mapai-
JeNbHOCTh OOKOBBIX TpaHel 3yO1oB. B aBurarensx ¢ £A<160 mm massl rpy-
IIEBUHBIE TOJTY3aKpBhIThIE, UMEIOT Y3KyK Tpope3b. B jaBuraremsax c
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h=160-250 MM ma3bl TpyLIEBUIHBIC 3aKPHITHIE, BHICOTA MEPEMBIUYKH HaJ Ia-
30M 3aBUCHUT OT YHUCJIA MOJTOCOB OOMOTKH CTATOPA.

[IpenBaputenbHOe 3HAYCHHE IIMPUHBI 3yOlla cepJeYHIKa pOTOpa paccyu-
ThiBaeTcsa 1o dopmyne 9.75 [1, c. 380], ucmonp3ysi peKOMEHIAlUK TI0 TIpe-
JEIbHBIM 3HAYEHUSIM PEKOMEHIYEMOTO M JOMYCTUMOTO 3HAYECHUN WHIYKIIUU
B, = f(IP,2p) B Tabmumue 9.12 [1, c. 357].

Pa3smepsl naza poropa b;,b,,h paccunteiBaroTcs no ¢popmynam 9.76-9.78

[1, c. 380] 1 OKpYIIIAOTCS 10 AECATHIX A0JEH MUIUITUMETpA. Jnamerp 3aKkpyr-
JICHVsI HUKHEHW YacTy Mmas3a JOJDKEH TapaHTHPOBATh BHITIOJHEHHUE YCIOBHS BbI-
COKOKAQUeCTBEHHOM 3aJMBKMU Ma30B alllOMMHHEM: b, >1,5+2,0MM B JaBUTaTe-

mixc h<132mm, by 22,5+3,0 MM — ¢ /22160 mMm.

Tak >xe, Kak npu pacyeTe 3yOlLIOB CepJIeYHHKA CTAaTOpa, HEOOXOAUMO TMPO-
BEPUTH MaPAILIEIBHOCTh TpaHei 3y0I1oB cepeunrka poropa. [Ipu HeGonbom
pacxoxnenuu b., u b,, He 6onee 0,5 MM, B pacyeTe MarHUTHOW LieNH HC-

MOJIB3YETCS UX CPEIHSS IIMPUHA, a IPU 3aMETHOM PaCXO0XkKIACHUU - MAarHUTHOE
HarpsiKeHue 3yOIlI0B pOTOpa OMpeeNsieTcs, KaK NSl TparelenualbHbIX 3y0-
oB. B dopmyne 9.81 [1, c. 381] ans pacuera b.,, K COXKAICHHUIO, YMyIICH

MHOXHTEIb T TIepe]l APOObIO.

YTouHEHHas IMJIOIIA/b CEYEHUS! CTEP>KHA paBHA YTOYHEHHOMY CEUYEHUIO
masza poTopa u paccuutbiBaeTcs mo gopmyie 9.79 [1, c. 380]. D10 mo3BosIeT
YTOYHUTH TJIOTHOCTh TOKA B CTEPKHE.

KopoTko3aMbIkaroIine KoJblia JIUTO 0OMOTKH OTIMBAIOT OJJHOBPEMEHHO C
3anuBKOM ma3oB. [lomepedHoe ceueHue Kojel — HEMmpaBWIbHAS Tpamerus,
MPUJIETAIONIAS TIJIOTHO CBOMM OOJIBIITUM OCHOBAHHEM K TOPILY CepJeUHUKA.

[IpenBapurenbHas mionab MOMEPEUHOrO CEUYEHHUS KOJIbIAa PACCUUTHIBACT-
cs o opmyne 9.72 [1, c. 376]. Ang 3TOro OnpeneistoT TOK B KOJIbLE 1O
dopmyne 9.70 [1], mIOTHOCTh TOKA BEIOMPAIOT B cpeaHeM Ha 15+20 % meHb-
I1e, 4eM B CTEPIKHSIX.

Pa3mepbl KOPOTKO3aMBIKAIOIINX KOJIEL PACCUUTHIBAIOT MPUOIMUKEHHO, UC-
X0isl U3 KOH(PUTYpAllMU UX TOMEPEUHOro ceueHus. BhICOTy ceueHus KoJiblia
BbIOUpaoT A, >1,2h,. lllupuHy Kojblla pacCUUTHIBAIOT MO HpPEIBAPUTEIIb-
HOM IUIOIIA U MONEPEYHOI0 CEYEHHS U BBIOPAHHOU A, TIO dbopmyie
9.73 [1]. PacueTHO€E ceueHHE KOPOTKO3aAMBIKAIOIIETO KOJIbILA TPUHUMAIOT PaB-

HBIM ¢, = I, - b, HE YUUTBIBas yTONIIEHUS B MECTaX NPUMbBIKAHUS BCHTHU-

JISIUOHHBIX JIonaTok. CpelHui JuaMeTp KOJell pacCUMTHIBAIOT 1O (GopMyrie
9.74 [1].
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5 PACYUET MATHUTHOM LENH

MarnuTHasi 1Ienb aCUHXPOHHOTO JBUTATENsI COCTOUT U3 TSITH Y4YacTKOB
(BO3IyIHBIN 3a30p, 3yOILIOBBIC 30HBI U SipMa CEPACYHUKOB CTaTOpa U POTOPA)
Y PACCUUTBIBAETCS ISl pEKUMA X0JI0CTOr0 X0/1a Ha JBa MOJIIOCA.

MaruutHoe HampspKeHHEe BO3AYLIHOTO 3a30pa PACCUMUTHIBACTCS MO (PopMy-
ne 9.103 [1, c. 386], ucronb3ys yTOYHEHHOE 3HAYEHUE MHIYKIIMU B BO3YIII-
HOM 3a3ope By. Koadduuuent Bo3aymHoro 3a3opa paccuuteiBaercs 1no (op-

myse 4.15 [1, c. 174], ecnmu oJHa MOBEPXHOCTH 3a30pa TJajKas, a apyras 3y0-
yaTas, T. €. IPH 3aKPHITHIX Ma3ax cepAeuHuKa poTopa. Js nBuratens ¢ moiy-
3aKpBITHIMU TA3aMHU CEpJI€YHHKA pOTOpa 00€ MOBEPXHOCTU 3a30pa 3yOuaThie,
HE TJIaJIKHe, U PACCUUTHIBAIOT PE3YNbTUPYIOMUN KOIPPHUIMEHT BO3AYIIHOTO
3a30pa, KaK MPOU3BEACHHUE JABYX YACTHUHBIX KOI(PPHUIIMEHTOB, OMpPEIEICHHbBIX
no popmynam 4.17 u 4.18 [1].

MarnutHoe HampsiKeHHe 3yOI0BOM 30HBI CepJIeYHHUKA CTaTOPa PACCUUTHI-
Baercs no dopmyne 9.104 [1, c. 387], npuHUMasi pacyeTHYIO BBICOTY 3yOiia
paBHOM BbICOTE Masza h_, = hy;. PacueTHas uHaykuus B 3yOue onpenensercs

o popmyne 9.105 [1, c. 387], rae pacueTHas mupuHa 3y0I1ia Mpy mapasieb-

HBIX TpaHix 3yOuoB b, =b., =bl,, a npu pazmmuuu He Oosee 0,5 MM

b, =0,5(b2, +b5y).

B 3yOuax ¢ mapanienbHbIMU TpaHsIMU TpU UHAYKIHH Bhime 1,8 Ti HeoO-
XOJIMMO YY€CTh OTBETBJICHHE YAaCTH MOTOKa 3yOIIOBOTO JEJIeHHUS B Ma3. JTO
MPUBOJNT K YMEHBIIICHUIO JCHCTBUTEILHON MHAYKIIMH B 3yOIle IO CPAaBHEHHIO
¢ pacuetHOM. KoappuimeHnt kpy paBeH OTHOLIEHMIO IJIOLIA/IEH MOMEPEUHbIX
CEUCHMI MMa3a U 3JIEKTPOTEXHUUECKOU CTalId 3y0lla Ha cepe/lnHe BBICOTHI 3y0-
na. [lo 3HaueHuto kpx ¥ pacueTHON MHAYKIUH ONPEEIISAIOT JeHCTBUTENBHYIO
uHAyKIHo B, mo dopmyne 4.32 [1, c. 179], ucnosip3yemyr AJsi HAXOXKIe-
HUS HANPsHKEHHOCTH TOJIST B 3YOlie MO MPUIIOKEHUIO 1 [1, c. 698,
701].

Ecnu nnnykuusa B 3y6max He npesbimaeT 1,8 T, To Hamps»KEHHOCTh MOJIS
B 3y011e HaxoauTCs 1o npuioxkeHuto 1 [1, ¢. 698, 701] B 3aBUCUMOCTH OT pac-
YETHON MHIYKUUU B .

MarautHoe HampsbKeHHe 3yOI0BOM 30HBI CepAeYHHKA POTOpa PacCUUTHI-
Baercs no Gopmyne 9.108 [1, c. 388], mpuHUMasi pacyeTHYIO BBICOTY 3yOIlia
h,, HECKOJBbKO MEHbILIE IOJHOM BBICOTHI Ia3a poropa /., = hy, —0,1b,. Pac-
4yeTHas MHAYKIUS B 3yOue onpenensiercs mo ¢opmyre 9.109 [1, c. 390]. Bee
JalbHEeHIIee, UMEoIee OTHOLICHHE K pacyeTHON HIMpUHE 3y0Iia U onpeerne-
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HUIO HANPsDKEHHOCTHU TOJIsl B 3yOlie, paHee CKa3aHO MPUMEHUTENIbHO K 3y0110-
BOW 30HE CEpJICUHUKA CTAaTOPa.

MarHutHOe HampsDKEHUE sipMa CEepJIeYHUKAa CTaTopa pPacCUUTHIBACTCS M0
dbopmyne 9.116 [1, c. 394]. JlnuHa cpeaHelt MAarHUTHOM CUJIOBOM JIMHUU B SIp-
M€ U €ro BbhICOTa ompeaenstorcs mo gopmynam 9.119, 9.120 [1]. Hampsioken-
HOCTb I0JIS SIpMa OIpPEJEIIAeTCs 110 UHAYKIUU B, M0 KpUBBIM HAMAarHU4YMBa-

HUs spM nipuioxenus 1, [1, ¢. 697, 700].

MarHuTtHOe HanpsKeHUE sipMa CepAeYHUKA POTOpa PACCUUTHIBAETCS IO
dbopmyne 9.121 [1, c. 395]. AnuHa cpeaHe MarHUTHOW CUJIOBOM JIMHUM B SIp-
M€ JBUTaTeJIEl C HEIOCPEACTBEHHOM IOCAJAKOW CEepJCUYHHMKA pOTOpa Ha Baj
npu 2p = 2 onpepensiercss 1o ¢opmyne 9.125, npu 2p > 2 no popmyne 9.127
[1]. Uanykuust B spMe CepIeYHHKa pOTOpa pacCUUThIBaeTcs 1Mo Qopmylie
9.122 [1], npuHuMas BO BHUMaHUE PACUETHYIO BBICOTY sipMa. B nBHUraTensx c
HEIMOCPEACTBEHHON MOCAJAKOM CepAeYHMKa POTOpa Ha Baj npu 2p =2 win 4

YUUTBHIBAIOT, YTO YaCTh MAarHUTHBIX CHJIOBBIX JIMHUM 3aMBIKAETCs 4epe3 Ball.
[ToaTOMYy B JBYXIOJIFOCHBIX JBUTATENSIX PACUETHYIO BBICOTY SpMa OIpeaesis-
10T 110 hopmysie 9.124 [1]. B 4eThIpeXmOIIOCHBIX ABUTATENSAX MPU pa3MEPHBIX

D,
cootHouenusix 0,75 T_hm <Dpg pacyeTHylO BBICOTY SIpMa OIPEACIIAIOT

no ¢opmyne 9.124, npu apyrux pa3sMepHbBIX COOTHOLIEHUAX — MO (opmyJsie
9.126 [1]. HanpskeHHOCTD MO ApMa CEPACUYHHUKA POTOPA ONPENEIAETCS IO
MHIYKIUH B 10 BIIICHA3BAHHBIM KPHBBIM HAMarHHYMBaHUS SIPM.

Ha sToM pacdyer MarHWTHBIX HaNpsSXKEHU YYaCTKOB MAarHUTHOW LIENU JIBU-
raTess 3aKaH4HUBacTCH.

[IpenBapuTenbHO OIEHUTH MPABWIHHOCTh BBIOPAHHBIX Pa3MEPHBIX COOT-
HOIIIEHUW U OOMOTOYHBIX JAHHBIX JBUTATENS HYKHO CICAYIOIIMM 00pa3oMm.
Bo-nepBbix, paccunThiBaeTCsl KO3(Q@PUIHUEHT HACHIIEHUS 3yOL0OBOM 30HBI £,

no ¢opmyine 9.115 [1, c. 391]. Ecau k_,>1,5+1,6, To HacelleHHe 3y0O110BOM
30HBI Ype3MepHoe; ecnu k. <1,2, To 3y010Bas 30Ha HEJAOUCIIOIb30BaHa WIN

BO3JIYIIHBINA 3a30p BBIOpaH ciHIIKoM OoabpimuM. O0a ciydas TpeOyIOT BHECe-
HUS B pac4eT KOPPEKTHUBOB.

Bo-BTOpBIX, pacCUUTHIBACTCS HAMATHUYMBAIOIINN TOK [ : B JIOJIAX HOMHU-
HAJIBHOTO TOKa auratens no ¢opmyne 9.131 [1, c. 396]. Ecnaun y yeTsipexiio-
JIFOCHOT'O JIBUTATENA CPEeIHEHd MOIIHOCTH [ : <0,2+0,18, T0O B OOJIBIINHCTBE

CJIydacB 9TO O3HA4YACT, YTO PasMCPbl ABUTATCIIA BBI6paHbI 3aBbINICHHBIMH H
AKTUBHBIC MaTcpHalibl HCAOUCIIOJIb30BAHLI. Takom ABUIaTCiib MOXCT HMCTb
BBICOKHUC DHEPTCTHUYCCKUC IMOKA3aTCIIN, HO IJIOXHUC ITOKA3aTCIN pacxoJa MaTc-
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pHUAJIOB Ha €IWHUILY MOIIHOCTH BCIICJICTBHE OOJIBITMX 3HAUYEHUIN MacChl U ra-
0apuToB.

%
Ecau xe B aHajmorudyHoM asurarene [ w > 0,3+0,4, To 3TO B OOJLIIMHCTBE

CIydaeB O3HauaeT, 4To JUOO ero rabapuThl B3STHI 3aHIKCHHBIMH, JTH00 He-

MIPaBUJIBHO BBIOpAHBI pa3MEpHBbIC COOTHOIIEHHUS YYaCTKOB MarHMTOIIPOBO/IA.

Takoit nBurarens OyIeT UMETh HU3KUE IHEPTETUICCKUE TTOKA3ATEIIH.
Heobxoanmo ydecTb, 4TO B IBUTATEISIX HOMUHAIBLHOW MOITHOCTHIO MEHEE

23 kBt 3HaueHue I: MoxeT gocturath 0,5+0,6, HeCMOTps Ha TPaBUIBLHO
BBIOpaHHBIE pa3MEPBI U MaAJIOE HaChllleHHe MarHuTonpoBojaa. [logoOHoe yBe-
nuyenue [ : BO3MOKHO U B IBUTATENSAX C 2p>4.
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6 IIAPAMETPbBI PABOYEI'O PEXXUMA

[TapameTpamMu aCHHXpPOHHOTO JIBUTATEJIS Yallle BCEr0 Ha3bIBAIOT MapaMeT-
pBI cxeM 3amenieHus ¢asbl, pucyHok 9.47 [1, c¢. 397]: akTUBHOE U UHIYKTHB-
HOE€ COIIPOTHBIIEHUE paccestHUs pa3bl OOMOTKHU CTATOpa 7y, X;, IPUBEICHHbIE

K YUCITy €€ BUTKOB COIPOTHBJICHUS (Da3bl OOMOTKH POTOpa 7,, X, , COIPOTUB-
JICHUS BETBU HAMATHUYUBAHUS Fy, Xij .

[TapameTpbl cXeMBbI 3aMEIICHUsI HE OCTAIOTCS HEM3MEHHBIMU KaK MPHU MyCKe
JIBUTATENIS, TAK U TIPU U3MEHEHUU Harpy3ku Ha Baiy. [lpu pacuere paboumx
XapaKTEpPUCTUK B Mpejesiax OT XOJOCTOro XOJa /10 HOMHHAJILHOW Harpy3kKu
ATU U3MEHEHUSI HE3HAYUTENIbHBI U MU OOBIYHO MTPeHeOperaror.

AKTHBHOE COMpOTUBJIEHUE (ha3bl OOMOTKH CTAaTOpa pPAaCCUUTHIBAECTCS IO
dopmyne 9.132 [1, c. 397], rne p, — yAeNbHOE IEKTPUUYECKOE CONPOTUBIIE-
HUE MaTepuajia 0OMOTKU, COOTBETCTBYET PacUETHON TemIepaType MPUHITOrO
KJIacca HarpeBOCTOMKOCTH M3OJISILIMOHHBIX MaTepUajoB, MPEICTaBICHO B Ta0-
mune 5.1 [1, c. 187]. Cornacuo ['OCT 183-74 nyisst oOMOTOK, IIPEACIIBHO JOITY-
CTUMBIE MPEBBIIICHUS TEMIEPATYP KOTOPBIX COOTBETCTBYIOT KJIacCy HarpeBo-

CTOMKOCTH B, pacdeTHas TemmepaTypa HmpuHUMaetcs paBHoit 75°C, a s
Kjacca HarpeBocToiikoct F — 115°C.

O(ddexT BrITECHEHUS TOKa BO BCHIMHBIX OOMOTKAaX MPOSIBISETCS HE3HAUM-
TEJBbHO, I0ITOMY IPUHUMAIOT kp =1.

Ob6uryro anmuHy 3QQPEeKTUBHBIX MPOBOJHUKOB (ha3bl OOMOTKH CTaTopa pac-
cuuTHIBatOT MO Qopmyne 9.134 [1, c. 398], rae cpepHio JUIMHY BHTKA /g,
OTIPE/ETSAIOT KaK CYMMY Ia30BBIX U JIOOOBBIX YacTeM KaTyLIKU MO (popmyiie
9.135 [1]. lnuHa na3oBoi yacTH /;; paBHAa KOHCTPYKTUBHOM JJINHE CEPICYHH-
ka craropa [;=/. JlnuHa 1000BOM YacTH KaTyIIKU BCHIITHOM OOMOTKH pac-
cUMThIBaeTCs 1o Gopmyiie 9.136, rae cpenHss MUpHUHA KaTylKu b, onpene-
nsercs no gopmyne 9.138 [1, c. 399], npuHUMas BO BHUMaHUE YKOPOUYEHUE
mara oOMOTKH cTaTopa 3 B ABYXCIOMHBIX 0OMOTKax. B oHOCIIONHBIX 0OMOT-
kax B =1. Koappunuent K, = f(2p), BeiOupaemslii no tadbauue 9.23 [1, c.
399], Bo3pacTaer ¢ yBEJIUYECHUEM YHUCIIA TOJKOCOB U PABEH i1 HEU3OJIUPO-
BaHHBIX JTOOOBBIX yacteu 1,2+1,5, mis uzonupoBaHHbIX jJeHTOW — 1,45+1,90.
Bpuier npsMOIMHENHOM 4YAaCTH KaTyLIKM M3 Ia3a OT TOpLUA CEepIACYHHMKA 10
Hayayia oTruda J000BOM YacTu B 171t 0OMOTOK, YKJIaIbIBa€MbIX B Ta3bl JI0 3a-
MIPECCOBKU CEplICYHHKA CTaTopa B cTaHUHY, OepyT paBHbIM 0,010 m. s 06-

MOTOK, KOTOPBIE YKIaAbIBAIOTCS MOCJIE 3AIIPECCOBKYU CEPACYHUKA B CTAHUHY, B
=0,015 m.
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JlnvHa BbUTIETa JTOOOBOW YACTH KATYIIKH PAaCCYMTHIBACTCS IS BCHITHBIX
obmotok no gopmyne 9.137 [1, c. 398]. Koapduuuent K, , = f(2p), BbIOU-

paeMblii 1o Tabmuue 9.23 [1, c. 399], Bo3pacTaer ¢ yBeIMUCHUEM YUCIIA MTOTIO-
COB U paBEH JJIsl HEM30JIMPOBAHHBIX JI0OOBBIX yacTel 0,26+0,50, mans uzomnu-
poBaHHBIX JIeHTOH — 0,44+0,72.

AKTHBHOE COMPOTUBJICHUE (ha3bl KOPOTKO3AMKHYTOM OOMOTKH pOTOpa pac-
cuuThiBaeTcs mo gopmyie 9.168 [1, c. 406]. 3a a3y KOpoTKO3aMKHYTOM 00-
MOTKH{ MPUHUMAIOT OJIUH CTEPKEHBb W J[BA YYACTKA 3aMBIKAIONIUX KOJEIl, pU-
cyHOK 9.35 [1, c. 372]. Toku B CTEPKHAX U 3aMBIKAIOIINUX KOJbLAX PA3JIUYHBI,
MO3TOMY WX COINPOTHBIICHHSI TIPU pacyeTe aKTUBHOTO COMPOTHUBIICHUS (ha3bl
JOJIKHBI OBITh MPUBENCHBI K OJHOMY TOKY, YTO W CHACJIAHO TPH TOTYYECHUHU
pacueTHOU (HOPMYJIBI.

AXTUBHBIE CONIPOTHUBIICHUSI CTEPAKHS 7, U Yy4YacTKa 3aMbIKAIOIIEro KOJbIa

¥, paccuuThiBaroTCcs 1o popmynam 9.169 u 9.170 [1]. B atux popmynax /.-

IIOJIHAs JIMHA CTEPKHs, paBHAsi KOHCTPYKTUBHOM JUIMHE CEPIEYHUKA pOTOpa
ly; Dyyep — CPSOHHII IHAMETDP 3aMBIKAOIINX KOJCL. YIENbHOE JJICKTpHYC-

CKOE€ COIPOTHUBIICHHE MaTepuana CTEPXHS U 3aMbBIKAIOMIMX KOJEl] COOTBET-
CTBYET PacueTHOM TemIeparype IPUHATOro Kjiacca HarpeBOCTOMKOCTH M30JIs-
[IMOHHBIX MaTEpHAJIOB M MPEACTABICHO B NPUIOXKEHUMU K Tabmuue 5.1
[1,c. 187].

WNHAyKTUBHOE CONPOTUBIIEHUE paccesiHUs (pa3bl OOMOTKHM CTaTOpa paccyu-
ThIBaeTcs o gopmyse 9.152 [1, c. 402].

Koad¢punmenT MarHuTHON MPOBOJUMOCTH a30BOTO PACCESHUSA Ap; OIpe-

nensiercsa o Gopmysie, npuBeneHHou B Tadbuuie 9.26 [1, c. 403], B 3aBUCUMO-
CTH OT KOH(Urypaluu mnasa cepieyHuKa CTaTopa U TUIa OOMOTKH (I10 YHCITy
cioes). Jlis nepBoil KoHuUrypanuu nasa, pucyHok 9.29q [1, c. 361], Ay, pac-

CUMTBIBaeTCS 1o (popMysie, cooTBeTCTBYIOIIEH pucyHKy 9.50¢ [1, c. 402]. Jlus
BTOpOW KOH(UTypanuu ma3a, pucyHok 9.296 [1], — mo ¢opmyne, cooTBET-
ctByomeid pucynky 9.502 [1]. s Tpetbeil KOHQUrypaluu Maza, PUCYHOK
9.29¢ [1] — o popmyie, cooTBeTCTBYIOMIEH pUCYHKY 9.506 [1].

Koad¢punmenT MarHuTHONH NpPOBOAMMOCTH JOOOBOIO paccesHus A, pac-
cuuThiBaeTca no gopmyne 9.159 [1, c. 403], rae B — OTHOCUTENBHOE YKOPO-
yeHue mara oOMoTkH; =1 M1 OJHOCIOWHBIX OOMOTOK, DKBHBAJECHTHBIX

O0OMOTKaM C TTOJIHBIM, JHAMETPATILHBIM, II1arOM.
Koadhdurment marautHON npoBoauMoctu AuddepeHnaIsHoro pacces-
HUSL A paccuuThiBaetes mo gopmysie 9.174a [1, c. 407]. 3HaueHne ko3hdu-

[MeHTa & OmpenemsieTcs MPU TOJYy3aKPhITHIX Ta3ax CEepPACYHHKA CTaTopa C
yyeToM  ckoca mazoB no  ¢dopmyne 9.176  [1]. B  »sroit
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dbopmyme k. = f(t.5/t.1,Be) OMpenensiercss mo pucyHky 9.510 [1, c. 405]
(IIpH OTCYTCTBHH CKOCa 10 KpUBOH B, =0); kg MpH YKOPOUCHHOM Iuare pac-
CYMTBIBACTCS 1O popmyrie 9.158 [1], npu momHom mare kg =1.

NHayKTUBHOE CONPOTHUBIIEHUE paccesHUs (a3bl KOPOTKO3aMKHYTOH 00-
MOTKHU pOTOpa paccuuThiBaeTcs no popmyne 9.177 [1, c. 407].
Koa¢¢punmenT MaratuTHON MPOBOAMMOCTH 11a30BOT0 PACCESIHUS A, OIpe-

nensiercs no dopmylie, npuBeAeHHON B Tabmuuie 9.27 [1], B 3aBUCUMOCTH OT
KOH(UTYypalllK Naza cepAcuHrKa poropa. s mory3akpeITOro rpymeBuaHOTO
nasza, pucyHok 9.40a [1, c. 380], A, paccuuteiBaercs 1o ¢popmyJse, COOTBET-
cTBYMOLIEH pUCyHKY 9.52a [1, c. 408]. [l 3aKphITOTO IpyIIEBUAHOTO Ma3a, CO
IUTAIIEM H TIEPEMBIYKON HaJ 1ma3oM, B 3TOU (popmysie HeoOX0auMO T0OABUTH
caraeMoe (1,12 . 106hm /1 2), rae /- ToamuHa (peppOMarHUTHON IEpEMBbIU-
KM HaJ na3oM, M; I, — (a3HbIil TOK 0OMOTKH poTOpa, A.

KoadduurenT MarHuTHOM MPOBOAUMOCTH JIOOOBOTO PACCESHUS A, I
auTol oOMoTKH omnpeaenseTcs mo hopmyie 9.178 [1, ¢. 409].

KoaddunmenT MarHuTHOW MpoBOAUMOCTH U] GEepeHIHMAIBPHOTO pacces-
HUSL Ay, onpenensercs mo gopmyse 9.180 [1], rae koapduument & — o pop-
MyJie 9.181 [1], B KOTOPOM JUIS MIOJIY3aKPBITOTO nasa
A :f(bmz/tzz, bmz/é) — no pucynky 9.51a [1, c. 405]. Tlpu Z,/p >10
0€e3 3aMEeTHOI MOrPEeUIHOCTH MOKHO NPUHATH KO3 puument E=1. IIpu 3akpsl-
ThIX nazax A, = 0.

Koaddumuent mnpoBoaumoctu ckoca, yuuThiBaronuii Bausaue Ha D/(C
0OMOTKH POTOpa CKOCa Ma3oB, onpenensiercs mo Gopmyne 9.182 [1], B 3Hame-
HaTeJe KOTOPOU YITYIIIEH, K COXAICHHUIO, MHOKUTETH O .

[IpuBeneHHbIC K YHCITy BUTKOB (pa3bl OOMOTKH CTAaTOpa 3HAYEHUS COIPO-
THBJICHUH (a3bl KOPOTKO3aMKHYTOH OOMOTKH pOTOpa 7y, Xj PaCCUMTHIBAIOT
YMHOXas 7#,, X, Ha KO3()QUUUEHT TNpUBEACHUS, OIpeIeNsIeMbli 10

dopmyine 9.172 [1, c. 406]. 3naueHust napaMeTpOB JABUraTelIsl, BHIPAXKEHHBIE B
OTHOCUTEJIBHBIX €JUHULAX, pacUUThIBalOT 1o Gopmyne 9.168 [1, c. 411], u
OHM HAXOJSTCS, KaK MPaBUJIO, B MPEeax:

x; =0,08+0,14; xy =01+0,16; 1 o=r =0,02+0,03
(3a UCKJIIOYEHHUEM MaJlbIX JBUTATEINEH).
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7 PACYET ITIOTEPDH

[ToTepu B aCHHXPOHHOM JBUTATENE TMOJPA3EISAIOT Ha MOTEPU B DIEKTPO-
TEXHUYECKOHN CTaii (OCHOBHBIE U JI0OABOYHBIE), SJEKTPUUECKUEC, BEHTUIISIIN-
OHHBIC, MEXaHNYECKHUE U T0OABOYHBIC TIPH HATPY3KE.

OCHOBHBIE TTOTEPH B ANEKTPOTEXHUUIECKOHN CTAIIM PACCUUTHIBAIOT TOJIHKO B
cepreunuke cratopa mo ¢gopmyne 9.187 [1, c. 412], KOTOPYIO MOXHO yMpO-
CTHUTb, yuuThIBas, yto f; =50 I'L.

[Torepsimu B cepI€UHUKE pOTOpA, BCIEICTBUE UX MAJIOCTH, IPEHEOPETAIOT.
[IpyuriHa 3TOr0 — HE3HAYWTEIBHAS YACTOTA NEPEMArHWYMBAHMS CEPACUYHMKA
poTOpa BO BCEM JHala30HE W3MEHEHHWS HAarpy3kd Ha Bally, HECMOTpPS Ha
JOBOJIbHO-TaKU OJM3KHE 3HAYEHUS MHIYKLUH B 3yOLax U sipMe JBYX cepjed-
HUKOB.

VY aenbHble MOTEPU B NPHUMEHSEMBIX MapKax 3JIEKTPOTEXHUYECKON CTalIH
tonmuHou 0,5 MM nipy uaaykunu 1| T m gactore nepemaranunBanus S0 [y
npeacTaBieHsl B Tadmuue 9.28 [1, c. 412]. Jlna aBurateneit HOMUHAIBHOMN
MOIIHOCTHIO MeHee 250 KBT npuOimkeHHO MOXHO MPUHATH KO3(P(ULIUEHTHI
kn, =1,6 m ky, =18, yuaurbiBaroime yBenuIeHUe OTEPb B CTAIH OT HEPaB-

HOMEPHOCTU PAaCHpeeieHUs] IOTOKA [0 CEYEHHSIM 3yOLI0B, IpMa U OT TEXHO-
JIOTUYECKUX (HaKTOPOB.

JloGaBOUYHBIE TOTEPU B AIEKTPOTEXHUYECKON CTaJIM MOAPA3AEIIAIOT Ha IO-
BEPXHOCTHBIE (MTOTEPU B MOBEPXHOCTHOM CJIOE€ KOPOHOK 3YOIIOB CEpACYHUKOB
CTaTopa U poTopa OT IyJIbCAllMH MHAYKLIHU B BO3AYIIHOM 3a30p€) M IIyJbCa-
LIUOHHBIE (ITIOTEPU B CTAJIU 3yOLIOB OT MyJIbCALMU B HUX UHAYKIIHH).

[ToBEepXHOCTHBIE U MYyJIbCALIMOHHBIE IOTEPU B CEPJCUHUKAX CTATOPOB JIBH-
rareueil ¢ KOpOTKO3aMKHYTBIMU POTOpPaMH OOBIYHO Majbl, T. K. B MTOJIy3aKphl-
TBIX 1a3aX TAKUX POTOPOB LIMpPUHA NUIMLA by, TaK Maja, 4To IyJIbCalui UH-

OYKIUU B BO3AYLIHOM 3a30p€ HaJ KOPOHKaMHU 3yOIIOB CEpACYHMKA CTaTopa
He3HAYuTEeIbHBIL. [103TOMY pacuer 3TUX MOTEPh B CEpJICUHUKAX CTATOPOB JIBU-
raTened He TPOBOMAT.

[ToBepxHOCTHBIE TIOTEpU B 3yOIllaX CepJEeYHHKA POTOpPA PACCUMUTHIBAIOT IO
dbopmyne 9.194 [1, c. 414]. VYaenbHbIE TOBEPXHOCTHBIE IOTEPU — TIO
dbopmyne 9.192 [1, c. 413]. AMmmutyaa myibCcalldd UHIYKIIMU B BO3TYIITHOM
3a30pe By, HaJg KOpoHKamu 3yOnoB poropa — mo ¢opmyie 9.190, rume

Boo = f(byyy; /8) — mo pucynky 9.536 [1].

[lynbcarimoHHble OTEpU B 3yOIaX CepACUHUKA POTOPA PACCUUTHIBAIOT MO
dbopmyne 9.200 [1, c. 414]. AMIuIUTY1a TyJIbCallU UHAYKIIMU B CPEIHEM Ce-
4eHUU 3yOHO0B By, — 1o ¢popmyie 9.196 [1].
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MexaHn4ecKkue MOTepH ACHHXPOHHBIX JBUTATENCH C BHEIIHHM OOIYBOM
(0,1 <D, < O,SM) paccuuThIBalOT 1o Gopmyiie 9.210 [1, c. 416].
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8 PACYET PABOYUX XAPAKTEPUCTHUK

PaGounmu xapakTepuCTUKaMU aCHHXPOHHBIX JIBUTATENIEH HA3bIBAIOT 3aBH-
cumoctn B, [, cosep, mn, s=f (Pz) i1 aMana3oHa UW3MCEHEHMS
PZ :O+1’2P2HOM 1pun Ul :UIH’ fl :le'

Pacuer npoBOaUTCS aHATMTUYECKUM METOAOM MO CHCTEME YPABHEHUM TO-
KOB M HampspkeHuit ['-00pa3HOW cxeMbl 3aMellleHus, MPeJCTaBICHHON Ha pU-
cyake 9.55 [1, c. 418]. @opmynsl it pacdeTa mpuBeneHbl B Tabmuie 9.30
[1, c. 421], rme B 15-i HyXKHO UCTIOJIB30BaTh KBAJAPAT MPUBEICHHOTO TOKa (ha-
36l OOMOTKHU pOTOpA; 1Mo 16-i pacyeT HE MPOBOAUTCS, T. K. pOTOP KOPOTKO3a-
MKHYTBIM; B 18-l mpenmnociegHee ciaraeMoe MNPUHUMAETCS PaBHBIM HYIIIO.
[Ipy BBINTONTHEHUU PACUYETOB 3aJAKOTCS 5—6 3HAYEHUSMH CKOJIBXEHUN IpU-

MEpPHO Y€pe3 paBHbIE MHTEPBAJIBI B AUANA30HE § ~ (0,2 +1,5)SHOM. [IpenBapu-

TCJIBbHOC 3HAYCHHUC HOMUHAJIBHOI'O CKOJIBXKCHUA S 0 6€pCTCH PaBHBIM 7”2’* .

Ecnn M <1° (xak mpaBWJIO, y JBUTATEJICH HOMHHAIBHOW MOIHOCTBIO 0O-

aee 2+3 KBT), TO MOXHO HCIIOJIb30BaTh MPUOIMKEHHBINA MeTOmM, U a', a, b, b
paccuuThIBatoT 1o gopmyne 9.227, ¢; no dpopmyne 9.223 [1]. Ilpu yTouHen-

HOM MeTozie a', a, b', b paccunthiBaroT 1o Gopmyie 9.228 [1].
Ecnm mocnme OKOHYaHMS pAacyeTOB XapaKTEPUCTHK [ 5—6 3HA4YeHUH
CKOJIbYKEHUS], B CTPOKE TaOJUIIbl, I/I€ 3allMCaHbl 3HAUYEHUS MOJIE3HON MOIIHO-

CTH, OTCYTCTBYET P, ..., TO HEOOXOAUMO YTOUHUTb S, - L1 3TOrO CTpOUTCS

3aBUCHUMOCTDL § = f(PZ)a I‘pa(i)I/I‘{eCKI/I YTOUHACTCA HOMHHAJIBHOC CKOJIBKCHHUC

Y TIPUBOJIUTCS PE3yJbTaT pacueTa JUisl STOTO 3HAUEHUS, KaK MOCIEeIHUN CTOJ-
Oe1l B Ta0IHILIE.

Paboune xapakTepuCTUKHA OOBIYHO CTPOSIT B OJIHUX OCSIX KOOPJAMHAT, 00s-
3aT€JIbHO BhIAEAA Py, -
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9 PACYET ITYCKOBBIX XAPAKTEPUCTHUK

ITyckOBBIMHM XapaKTEpUCTUKAMU aCUHXPOHHBIX JIBUTATEIEH ¢ KOPOTKO- 3a-
* *
MKHYTBIM POTOPOM HA3bIBAIOT 3aBUCUMOCTU M = = f (s) ul =f (s) 11 1Ua-

[Ia30HA U3MEHEHUS CKOJIBKEHUS, COOTBETCTBYIOLIETO IBUTATEIIbHOMY PEXUMY
paboThl acuHXpOHHOU MamuHbl, pu U, =U,,., f| = fi4-

[Ipu pacuere MyCKOBBIX XapaKTEPUCTUK YUUTHIBAIOT U3MEHEHHUS MapaMeT-
POB CXEMBbI 3aMEILICHUS JIBUTATENsA, BhI3BaHHBIE A(D(PEKTOM BBITECHEHHUS TOKA B
CTEPXKHSIX OOMOTKH POTOpa M HACHIIIEHUEM 3YyOIIOBBIX 30H MAarHUTHOM LIETH
OT TIOJIEH paccesiHusl, T. K. B Hayaje MycKa TOKK B OOMOTKax MOTYT IPEBbI-
aTh CBOM HOMHHAJIbHBIEC 3HaueHus B 7+7,5 pa3, Tadnuna 9.31 [1, c. 436].

Jyist yripolieHus poBOIUMBIX PACYETOB MPUHATO:

—MHAYKTUBHOE COINPOTUBICHUE B3aUMHON HWHIYKIMH, BO3pPACTaIOUIEE C
YMEHBIIIEHUEM HACBIIMIEHUs MarHUTONPOBOAa, npu mycke (mist s >0,1+0,15)

~ _Ll p— . .
paccuuThiBaeTcs o opmyine Xpog = X, o ky - Xi2;
8
—aKTUBHOE COIIPOTHBIIEHUE BETBY HAMarHU4MBaHUs 7}, HE yUYUTBIBAETC, T.

K. TIPA TOKaX, 3aMETHO TPEBHINIAOIINX HOMUHAIBHBIN, SJIEKTPHUECKHAE MOTE-
pu B OOMOTKAaxX MHOTOKPAaTHO MPEBBIIIAIOT MOTEPH B DIEKTPOTECXHUUYECKOU
CTaJIH.

PacueT mycKOBBIX XapaKTEpPUCTUK MPOBOJUTCS B IMOCIEIOBATEIHLHOCTH,
npeacraBienHon B Tabmuie 9.32 [1, c. 438] (c yuerom s(pdexra BEITECHEHUS
Toka) u B Tabmune 9.33 [1, c. 440] (c yuetom 3ddexTa BHITECHEHUS TOKa U
HACBIIIICHNUS] MAarHUTOIIPOBO/IA OT TOJICH pacCestHus), AT Thara30Ha CKOJIbKe-
HUsL s =1+s,,. B 9TOM jqranasoHe BBIOMPAIOT IMSATH-IUECTh 3HAYCHUH CKOJIb-

KCHHsI TIPUMEPHO dYepe3 paBHbIC WHTEPBAJbL. [IpeaBapuTenbHOE 3HAYCHHE
KPUTHYECKOTO CKOJBKEHUS PACCUUTHIBAIOT 10 dopmye 9.286 [1, c. 439].
[Tpu Hanmwuny 3¢ deKrTa BHITECHEHUSI TOKa aKTUBHOE CONPOTHUBJICHHE (ha3bl
OOMOTKH POTOpa yBEIWYUBACTCS, & MHIYKTUBHOE COIPOTUBJICHHE PACCESTHUS
¢a3bl ymeHbInaercsa. Eciiu mpuBeeHHas BbICOTa CTEP)KHS OOMOTKH POTOPA,
paccuntanHas o ¢opmyne 9.244 umm 9.245 [1], £< 1, To 2ddeKkT BhITECHE-

HUS TOKA MPAKTUYCCKHU HE BIIMSCT HA CONMPOTUBIICHHS cTepkHEl. B TekcTe pu-
cynka 9.57 [1, c. 428], Heo6xoArMMO BBECTH MONPABKY U yuTaTh: @ = 0,089 - §4
npu E<I.

[Ipu mycke ABUTATENS MOJS PACCESHUS YBEIMYMUBAIOT HACBIIIEHUE KOPO-

HOK 3yOIIOB CEpACYHUKOB cTatopa u potopa. [loatomy koadduiueHt wmar-
HUTHOW TIPOBOJMMOCTH [a30BOTO  pPACCESHUSI yMEHBIIACTCS U
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> Pacuer &= f(s, h,)

J

E>1
0
1
N2
o—>h. —>q, > [<,R:1'
—)kr—)KR—>r2'§ 7'2&:7'2
3
2 @' = A > K. =

PucyHok 4 — Biok-cxeMa anropurma pacuera IyCKOBBIX XapaKTEPUCTHK
¢ yueToM 3¢ deKTa BEITECHEHUS TOKa
HECKOJIbKO CHIYKAETCSl MarHUTHAS IPOBOJUMOCTD Tu(dHepeHIINaTbHOTO pac-
cesHua. Ko>ppuuueHT MarHUTHOM NPOBOJAUMOCTH JI0OOBOTO paCCESHUS
OCTaeTCsl HEU3MEHHBIM.
[Tocne 3aBepiieHHs] pacdyeTa IMyCKOBBIX XapaKTEPUCTUK YTOUHSAIOT 3HaYe-

HUS S\, U M o -

I'ocynapcTBeHHBIE CTaHAAPThl HA ACHHXPOHHBIC JIBUTATEIM yCTaHABJIMBa-
0T HAUMEHBIIKE JOMYCTHMbIE OTHOCHUTEJIbHBIC 3HAYEHUS MOMEHTOB U
HauOOJIbIIIEE OTHOCUTENILHOE 3HAYCHHE MYyCKOBOT'O TOKA B 3aBUCHUMOCTH OT
X HOMHUHAJIbHOM MOIIIHOCTH, UCIIOJHEHMS 10 CTEIICHM 3aIl[UThl M YHClIa Mo-
JIFOCOB.

Ecnu nmonyueHo HemocraTouHoe 3HayeHue M, npu s =1, TO BO3MOXKHBI,

B 9aCTHOCTH, CICAYIOIIHNC KOPPCKTHUBLI B PAHCC BBIIIOJIHCHHBIX paCdYCTax.
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s=1 <
v
- ) .
> kL =11+14
2
g 7 p Pacyer nmapamerpoB
mlnac> }bm“ac’ xlfHac pabodyero pexxuma, moTepb,
n2nac> 7 a2uac) 7 2¢hac paboYnX XapaKTEpPUCTHK

%. ) 2 A
o)
Iig, Mg -
kl’;ac = IIH /[1 acaet

MAarHATHOH IIeIH
A

Pacuer poropa
J2 , Bzz =var
A

|Kfac = Kiac|/ ke < 0,15

ac

3aBepmeHHe pacucTa

ITYCKOBBIX XapaKTCPHUCTHK

Pucynok 5 — binok-cxema anropurma pacuera IyCKOBBIX XapaKTEPUCTUK
C YYETOM HACBIIICHUS YYaCTKOB yTEN MOTOKOB PACCESTHUS

Bo-nepBrix, HE U3MEHsIST MUPUHBI 3y0lla cepAcYHUKA POTOpa, YBEIUYHUTH
MJIOTHOCTh TOKA B CTEPKHE OOMOTKH POTOpa B paMKax JHana3oHa PEKOMEH-
JyEMbIX 3HaU€HUU. B pe3ynbTaTe yMeHbIIATCS BBICOTA Ma3a pOTOpa U 3aMbl-
KalOINX KOJIEN, YMEHBIIATCA CEUYCHUSA CTEPKHEH W 3aMBIKAIOIIUX KOJEIL.
AKTHBHOE comnpoTuBjieHUE (ha3bl OOMOTKM poTopa Bo3pacTeT. BeieactBue
YMEHBILIEHUS BBICOTHI [1a3a pOTOPa YMEHBIIUTCA WHIYKTUBHOE CONPOTHUBIIC-
HHe paccesiHus (a3sl 00MOTKM poTopa. B urore Bospacter M, U yMeHb-

mmres [, npu s =1. Tak kak BeicoTa 3y0OLa cepieuHUKa pOTOpa YMEHBIIIH-

Jach, TO MPOM30MAET yMEHbIIeHHEe KOod(DHUIIMeHTa HACHIIICHUS 3yO10BOM
30HBI MArHUTHOMW 1IeTH k,, KOTOPBIH HY>KHO 00€CIeUUTh B PEKOMEHIyEeMOM

JIAAIa30He.
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Bo-BTOpBIX, yBENIWYUTh MUPUHY 3yOlia cepieuHNKa POTOPA, €CITH BO3MOXK-
HO YMeHbllIeHue B_, u obecnieunBaercs TpeboBanue K k.. B pesynbrare, He

KOPPEKTUPYS IUIOTHOCTHh TOKA B CTEPKHE OOMOTKH POTOpPA, OCTACTCS HEU3-
MEHHBIM CEUCHHUE CTEPKHS, HO YBEIUYMBACTCS BBICOTA T1a3a POTOPaA, €CIIA HE
Hapyaercs TpeOoBaHue K pasmepy b, HiKHel uyactu nasa. JlefictBue 3¢-

¢dekTa BBITECHEHHsI TOKA YCHIIMBAETCs, B OOJBIIIEH Mepe BO3pacTaeT aKTHUB-
HOE COIMPOTHUBJIEHUE CTEPKHS U YMEHBIIAETCA UHAYKTUBHOE COITPOTUBJICHUE
paccestHust (pa3bl OOMOTKHM poTOpa. ITO OIAronpusiTHO CKaxercs Ha My, u

I -
B - TpeThux, yBeIMUNTH MUpPHUHY 3yOlla Cep/IeYHNKA POTOPA U TIOTHOCTH
TOKa B 0OMOTKE poTopa, KOHTposupys k., b,. U Torna adpdexTuBHOCTH BO3-

nevicrBus Ha My, U Iy, Oyaer HauOosbIIEeH.
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10 TEIIJIOBOM U BEHTWISIHIMOHHBINA PACYETHI

JIns monydeHuss TOCTaTOYHO JOCTOBEPHOM OLIEHKH TEIIOBOTO COCTOSIHHS
JIBUTATEJISI MCIIOJIB3YETCs MPUONIMKEHHBIA METOT TETUIOBOTO pacyeTta. OcHO-
BY 3TOr'0 M€TOJAa 00pa3yroT YIPOILIECHHbIE NPEICTABIEHUS O XapaKTepe Tel-
JIOBBIX CBSI3€M MEXIy 3JIEMEHTaMU KOHCTPYKIUHU. [103TOMY HCHONB3YyROTCA
cpenHue 3HaYeHUST KOI(PPUIMEHTOB TEIJIOOTAAYH C TMMOBEPXHOCTH U TEILIO-
MPOBOJTHOCTH H3OJIALIMU, XapaKTEPHBIE JJISI ONPEACICHHOW KOHCTPYKIMU U
TE€XHOJIOTUH MPOU3BOJICTBA ACHHXPOHHBIX IBUTATEIICH.

Pacuer HarpeBa npoBOJST, UCIIOIB3YS 3HAYCHUS MTOTEPb, MOTYYEHHBIX JJIS
P, =P, . [lorepn B 0OMOTKE cTaTOpa HECKOJIBKO YBEIMUYUBAIOT, NIPEAIOJIa-

ras, 4ToO OHa MOXXET OBITb Harpera 0 MpeAeSIbHO JOMYCTUMOMN TemIrepaTy-
PBI: IIpH KJIacce HarpeBocToikoctd B 10 120° C, mpu Kiacce HarpeBOCTOM-
koctu F no 140°C. Koadduipent yBenuueHus MOTEPh k, mmst kmacca

HarpeBoCcToMkoctn B cocraBisier 1,15, nmma kimacca HarpeBOCTOMKOCTH
F—-1,07.

IIpeBbllieHre TeMIlepaTypbl BHYTPEHHEN IOBEPXHOCTH CEPJIEUYHUKA CTaTO-
pa HajJ TeMmIepaTypoil Bo3Jayxa BHYTpU JIBUraTellsl pacCUMTHIBAIOT 1O (op-
myne 9.315 [1, c. 449]. KoaddunmeHT TemiooTaun ¢ MOBEPXHOCTH, TSI HC-
nonHeHus /P44, onpexnensercs no pucyHky 9.67 [1], roe o, = f (h,Da,Z p).
Koadduument K, yuyuTeIBaromuii, 4To 4acTh MOTEPh B CEPIACUHUKE CTATOpa
U B IIa30BOM YacCTH OOMOTKH MEpeaaeTcs Yepe3 CTAaHUHY HEMOCPEICTBEHHO B
OKpYXXalolllylo cpeay, npuHuUMaercs mo Ttabmuue 9.35  [1, c. 450],
K=f (IP, 2 p). 3nauenue kodpduiuenta K ¢ yMEHbIIEHHEM YaCTOThI Bpa-

IICHUS POTOpPA YMEHBIIIAETCS, T. K. YMEHbBIIIACTCS HHTEHCUBHOCTh HAPY KHO-
ro 00yBa CTaHUHBI.

[Tepernan Temrepatypsl B U30JISIITUN TTA30BOM YacTH OOMOTKHM CTaTopa pac-
cuuThIBalOT 10 dopmyie 9.316 [1, c. 450]. PacueTHbIil nepumeTp momneped-
HOTO CEUYEHHS Tasa, pucyHok 9.29 a, 6 [1] onpenensercs mo ¢opmyie 9.317
[1, c. 451], ucnonp3ysi pa3Mepsl Ma3a B mtamie. PacueTHbI epuMeTp 1o-
MIEPEYHOTO CEUEHUS Ta3a, pUCYHOK 9.29g6, ompenensercs Toxe 1Mo GopMmyiie
9.317 [1], HO BMecTO b, moactaBnsiercs 3HaueHue 0,5-m-b,. Cpenssist 5kBuU-

BaJICHTHAsA TCIIOIIPOBOJHOCTD Ma30BOM U301 0N A AJI1 KJIaCCOB Harpe-

OKB

BocToiikoct B 1 F onunakoBa, A, =0,16 Br/m ° C. Cpennee 3HaueHHe KO-

s uienTa TEmIONPOBOAHOCTA A sk BHYTPEHHEH (BUTKOBOM) W30ISLIUU
BCBHIMTHOM OOMOTKH M3 MaJTUPOBAHHBIX MPOBOJIHUKOB (C YUYETOM HX HETIOT-
HOT'O MpUJIEraHus Apyr K Ipyry) OpUHUMAETCs 1Mo pucyHky 9.69 [1, c. 453],

AMos=f(d/d,,).
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Ilepenan Temneparypsl IO TONIMHE U30JALMU JIOOOBBIX 4acTell OOMOTKH
cTaTopa paccuMThIBaIOT 1Mo Gopmyie 9.319 [1, c. 452]. Dnekrpuueckue mo-
TepHU B JIOOOBBIX YaCTAX KaTymlek P, , pacuurthiBaroT 1o dopmyie 9.314

[1, c. 449]. IlepumeTp yCIOBHON MOBEPXHOCTH OXJIAXKJAEHUS JIOOOBOM YacTu
OJIHOM KATYILIKU MPUHUMAETCS PAaBHBIM PACU€THOMY MEPUMETPY MOMEPEUHO-
ro CEUCHMsS Ta3za M3 paHee BBIMOJHEHHOTO pacueta mo (opmyrne 9.317
[1, c. 451]. Ilpu HaIMUUKM U3OJISIITUU JIOOOBBIX YaCTEeH KaTYyIIEK €€ OJIHOCTO-
POHHSISI TOJIIIMHA TpUHUMaeTcs 1o tadaute 3.1 [1, c. 77], a nmpu OTCYyTCTBUU
— PaBHOW HYJIIO.

[IpeBbInieHre TeMiiepaTypbl Hapy>KHOW MOBEPXHOCTH HM3OJIAIMH JTOOOBBIX
yacTeil OOMOTKM cTaTopa HaJ TEeMIIepaTypod BO3AyXa BHYTPH JIBUTaTENs
pacuuTtsiBaercs mo popmyne 9.320 [1, c. 452].

CpenHee mpeBbIIIIEHUE TEMIIEpATypbl OOMOTKHU CTaTOpa HaJ TEMIEepaTypoi
BO3]lyXa BHYTPH JIBUTaTENsl PaCCUUTHIBAIOT 1O (popmyre 9.321 [1, c. 452].

[IpeBblillieHHEe TemIepaTypbl BO3[yXa BHYTPH JABUTATENS HaJl TEMIIEpATy-
polt okpyxaroiiei cpeanl ompenensercs mo gopmyne 9.322 [1, c. 452] B
MPEANOI0KEHNHU, YTO TeMIlepaTypa Kopnyca (000J0UKH) paBHA TEMIIEpaTy-
pe Bo3ayxa BHyTpu jBuraresia. Cymma norepb, OTBOAMMBIX B BO3IyX BHYTPHU
naurarens XPj, ans crenenu 3ammthl /P44 omnpexpensiercs no dopmysie

9.326 [1, c. 453]. OxBHBaNICHTHAS [IOBEPXHOCTh OXJIAXKACHUS Kopityca Sy,

onpenensercs o Gopmyne 9.327 [1, c. 453], a yCclnoBHBIN MEpUMETP MOTIE-
peunoro ceueHust pebep II, npuaumaercs no pucynky 9.70 [1], rae

H,=f (h) Koad¢punuent nogorpesa Bo3ayxa 0.,, YUUTHIBAIOUIUI TEIUIO-

OT/AIOIIYI0 CIIOCOOHOCTh KOPIYyCa WU MHTEHCHUBHOCTH NEpPEMEIIUBAHUS BO3-
JyXa BHYTPU JABUTATENs, ONpENeseTcs s CTeneHu 3amutbl /P44 no pu-
cynky 9.67 [1, c. 450], o, = f(h,D,,2p).

CpenHee nmpeBbIIEHUE TEMIIEpATypPbl OOMOTKHU CTaTOpa HaJ TeMIepaTypoi
OKpykarolen cpenbl AY, paccunthiBaroT o popmyre 9.328 [1, c. 453]. Uz-
3a NMpUOJIM3UTEIBHOIO XapakTepa pacueTa 3HaueHue AY, TOHKHO ObITh HE

MeHee yeM Ha 20 % MeHbIIe JOIYyCKAaeMOTro MPEBBIIICHUS TEMIIEPATypPhl IS
IIPUHATOIO KJ1acCa HarpeBOCTOMKOCTH.

[pu Temmeparype ra3o00pa3Hoi oxnaxaaromeit cpeabl + 40° C u BricOTE
HajJ ypoBHeM Mmopsa He O6onee 1000 m mo 'OCT 183-74 nomyckaemoe mpe-
BBIILICEHUE TEMIIEPATypbl OOMOTKH CTaTOpa PAacCUMUTHIBAIOT CIEAYIOLIUM 00-
pazom. Jlis kinacca HarpeBOCTOMKOCTH M30JIALIUU B TeMnepaTypHbIA UHIEKC

(T1130) pasen 130° C. TIpu o310l TEMIiEpaType CPOK CIyKObI H30ISALMOHHO-
ro marepuana paser 20 Teic. 4. Beruuras u3 130° C Temmeparypy oxJyaxjia-
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[OIeil cpejibl, MoJTydaeM AOMycKaeMoe mpeBbienne temmepatypsl 90 °C,
torma A9 <0,8-90=72°C.

Jlns xnacca narpeBoctoiikoctu F (TU155) momyckaemoe mnpeBbIlIEHUE
TeMIeparypbl 0OMOTKH ctatopa cocraBisieT 115°C, AF, £0,8-115=92"C.

BeHTHIAIIMOHHBIN pacyeT MBUTATENS, TaK )K€ KaK TEIJIOBOU, BBITIOIHICTCS
C WCMOJBb30BaHUEM MPUOIMKEHHOTO MeTona. [lpu »ToM comocTaBistOTCS
pacxoja Bo3IyXa, HEOOXOAMMBIN ISl OXJIAXKACHUS JBUTATENS, U PacxXoj, Ko-
TOPBIA MOXKET OBITH MOJYYEH MPH 33JaHHONH KOHCTPYKIIMU U OKOHYATEIbHBIX
pa3Mepax JBUTATEIIs.

HeoOxomumplii pacxoa Bo3ayxa paccuuThiBaloT 1o dopmyie 9.340
[1, c. 456]. Koapdunuent k,,, yuuTbIBalolmui U3MEHEHHE YCJIOBUI OXJa-
XKJICHUA IO JUIMHE TIOBEPXHOCTH KOpIyca, 00yBaeMOro HapyXHBIM BEHTH-
JSITOPOM, onpeaeisioT mo Gopmyite 9.341 [1], rne m' = f (2 p,h).

Pacxon Bo3myxa, o0ecrieyuBaeMblii HApYKHBIM BEHTUJISITOPOM, PACCUUTHI-

BatoT 1o ¢opmyiie 9.342 [1]. OH goipKeH ObITH 0OJIBIIIE pacXo/a, HEOOX0H-
MOTO JJI OXJIQXKICHUS JBUTATEIIA.
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11 MEXAHUYECKHW PACUET BAJIA

Ban acuaxpoHHOT0 nBHUraTe sl KOHCTPYKTUBHOTO HUCIIOHEHHS 10 CIIOCO0Y
MoHTaxa /M1001 ucnbIThIBa€T OTHOBPEMEHHO HECKOJIBKO BO3CHCTBUI:

— CHJIBI TSIKECTU POTOPA;

— BpAILlAIOIIEr0 MOMEHTA JIBUTATENS;

— U3rubarolei Cuilbl Nepeiayn;

— CHJIbI MArHUTHOT'O MPUTSHKEHUS;

— cUJIbl HebanaHca poTopa;

— CHJIBI KPYTHJIBHBIX KOJIEOAHUH.

[IpaBUIBLHO CKOHCTPYHPOBAHHBIN BaJl JIOHKEH OBITH JOCTATOYHO MPOYHBIM
(BBLIEPKMBATh BCE JEHCTBYIOIME HA HETO HArpy3Kku O€3 MpOSBIICHHS OCTa-
TOYHBIX Jedopmaluii), J0CTaTOYHO KECTKUM (Tpu paboTe IBHUraTessi poTop
HE JIOJDKEH 3a/IeBaTh O CEPJACUYHHUK CTATOpa), KPUTUYECKAS] YacTOTa BPAILICHUS
BaJia JI0JDKHA OBITh 3HAYUTEIHHO OOJIBIIE €r0 Pab0YMX YACTOT BPAICHUS.

Marepran BajoB — yIVIEPOAUCTBIE CTANM, NMPEUMMYIIECTBEHHO Mapku 45,
MoJBEpracMble TEPMUUYECKOM OOpabOTKE [JIsi TMOBBIIICHUS MEXaHUYECKUX
CBOMCTB.

Ban aBurartens umeer cTyneH4aTyro MWIMHApUUECcKyto dhopmy. [Ipeasapu-
TeJbHBIE pa3Mephl Bajla OMPEACISIOT MPU pa3padOTKe ICKU3a ero KOHCTPYK-
. MUHAMaJIBHOE YUCJIO CTYIIEHEW Basla 3aBUCHUT OT KOJIMYECTBA Y3JIOB, JE-
Tajeil MallluHbI, pa3MelIaeMbIX Ha HeM (KOPOTKO3aMKHYTBIM POTOD, MOAIINII-
HUKH, BeHTUIATOp). CaMblii OONBIION AMAMETp MMEET CPEeaHssl CTyIeHb, Ha
KOTOPOM pa3MemiaeTcs CEepACYHUK POTOpa ¢ KOPOTKO3aMKHYTOM OOMOTKOM.
Bennunna 3T0r0 1uameTpa paBHa BHYTPEHHEMY AUAMETPY CEpJIEUYHUKA POTO-
pa. [IBe crymeHu Bana JJig pa3MelieHUs] MOAIIUITHUKOB UMEIOT OJIMHAKOBBIN
IUaMeTp, KOTOPbIA paBeH OdMpKaillieMy MEHbLIEMY, OTHOCUTEIBHO CpEIHEN
CTYNICHH, CTaHJApPTHOMY JHAMETPy BHYTPEHHEro KoJblla d, TaOJIHIIbI
I15.1-115.3 [1, ¢. 733-737]. AnuHa cTyneHen Bajia Jyisl pa3MENICHUs MO IIIHII-
HUKOB BbIOMpaeTcs B nuamnaszone (1,5+2,0) B, rae B — mmupuHa Hapy»HOTO U
BHYTPEHHETO KOJEL NOAIINITHUKA.

[Ipu mepexone ¢ OOHOTO JUaMETpa Bajla HA APYrOW NSl MPEayNpPeKICHUS
HEJIONTyCTUMOM KOHIEHTPALMU MEXaHUYECKUX HAIpPSKEHUU HE CIEoyeT Mpu-
MEHATHh OTHOIIICHUE JTUAMETPOB COCENHUX CTymneHel Baa Oonee 1,3. Obecrie-
YeHHUE 3TOT0 TPEOOBAHMSI MOXKET BHI3BATh YBEIMUCHUE YHCIIA CTYTICHEH Baa.

Pa3Mepsbl BbICTyHawmiero KOHIA Bajia (AHMaMeTp W JIJIMHA) CTaHAApPTHBIE,
tabmuna 8.1 [1, c. 244]. Jluamerp — OmmKalimvii MEHBIIUN OTHOCUTEIHLHO
nuametpa d. KoHIbl BajioB MpeayCcMaTpUBAIOTCS JIBYX HCHOJHEHUW — JJIMH-
Hble U KopoTkue. B tabmuue [16.4 [1, c. 740] ans QIMHHBIX BBICTYIAIOITUX
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KOHIIOB Bajla yKa3aH HauOOJbIIMI MOMEHT BpalleHHs, YTO HEOOXOIUMO TpH-
HATH BO BHUMAaHHUE.

Ban pasbuBator Ha Tpu y4acTtka: a, b, c. Ilomydyenue pazmepoB a, b mo-
SICHSIET HKEIIPUBEACHHBIA pUCYHOK S. [Ipu pacyere Bana Ha )KECTKOCTb HYX-
HO B3SITh 32 OCHOBY CHCTeMY OOO3HAaUeHUM, NPUHATYI0O Ha puUCyHKe 8.14
[1, c. 245], u cTpyKTYypYy, aHasoruunyto tadbnune 8.3 [1, c. 248, 249].
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Pucynok 5 — K MexaHn4eckoMy pacueTy Bajia
ITporu6 Bana f; OT AEHWCTBUSA CUJIBI TSDKECTU POTOPA IO CEPENUHOMN Mar-

HUTOIIPOBOA paccuuThiBaroT 1o popmysne 8.15 [1, c. 245].
[Iporu6 Bana fy; oT u3rmbaromen cuiibl nepeaaun (MonepevyHon cuibl Fp

paccuuThiBaroT 1o dopmyie 8.19 [1, c. 246]. Ilpu oneHke cousIeHEHHUS aCHH-
XPOHHOT'O JABUTATEJISI C UCIOJHUTEILHBIM MEXaHU3MOM 4Y€pe3 PEMEHHYIO Iie-
penady WiM 4epe3 ynpyryro My(pTy MNoHagoOuTcs 3HaueHue R — paauyc
OKPY>XHOCTH IIKMBA WM PAJANYC MO IEHTpaM MHajblieB My(ThI [2; mpuiIoxKe-
Hus 37,38, c. 415, 416].

[Iporun6 Bama OoT CWJIBI OJHOCTOPOHHETO MArHUTHOTO MPUTSHKCHUS, BbI-
3BAaHHOM CMEIIEHHEM POTOpa M3 IEHTPAIBHOTO TOJIOKEHUS OTHOCHUTEIIHHO
BHYTPEHHEM TMOBEPXHOCTH CEpJACYHUKA CTATOpPa, PaCCUUTHIBAIOT TIO
dbopmyie 8.23 [1, c. 247]. IlepBoHayaabHOE CMEIICHUE POTOPA IPOUCXOIUT OT
HETOYHON MEXaHWYECKON 00pabOTKH, M3HOCA MOIIIMITHUKOB U Mporuda Baja
o OJeUCTBUEM CHII Gp , I m paccuuteiBaercs o ¢popmyne 8.21 [1, c. 247].

Ota cuja BBI3BIBACT JIOMOJHUTEIBHBIA TPOrud Bayia, MPOMOPIIMOHAIBHBIN
nporudy OT CUJIbI TSDKECTH pOTOpa, W paccuuThiBaeTcs mo Qopmyne 8.22
[1, c. 247].
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Pesynprupyrommuii mporu6 Bana f ompenensercs Uil HauXyIIIero ciyJas,

KOI'/Ia TPU COCTABIISIFOLINE MPOrMO0B CYMMUPYIOTCS.

B npoueHTax oT BEIMYHMHBI BO3JYLIHOTO 3a30pa O pe3yJIbTUPYIOIIHUNA Mpo-
rud Bajla aCMHXPOHHOTO JBUTaTelss He JOJDKeH npeBbimath 10 % ana Bcex
CIIOCOOOB COUJICHEHUS! C UCHIOJHUTEIBHBIM MEXaHU3MOM.

[Ipn kpuTHUECKOW 4YacTOTE BpAIllEHUS BBIHY)KJaollas cuia HebanaHca
MMEET 4acTOTy PaBHYIO YacTOTE COOCTBEHHBIX MONEPEUHBIX KOJeOaHU Baa.
Hactynaer siBneHue pe3oHaHca, IPU KOTOPOM PE3KO YBEJIWYUBAIOTCS MPOrHO
Baja ¥ BUOpauus asurareis. [IpuOnusurenbHOe 3HaAUEHUE KPUTUYECKOM 4Ya-
CTOTBI BpAIICHUSI PACCUUTHIBAIOT 0 popmyiie 8.25 [1, c. 248], koTopoe J0IK-
HO OTJIMYAThCs OT paboyeit uacToThl He MeHee yeM Ha 30 %.

Pacuer Bana Ha MPOYHOCTH 3AKIIIOYAETCS B ONPEICICHUM MEXAHMYECKHUX
HanpsHKEHUN Gpp B CEYEHUHU KaXKJI0HM €ro CTyNeHH OT COBMECTHOI'O JEHCTBUS

HaMpspKeHUN u3ruda u kpydenus. st atoro onpeaesnsitor mo Gopmyrnam 8.31
— 8.33 nns KakaoW CTYyNEeHH U3rH0aronIii MOMEHT C yU4eTOM Neperpysku My

¥ MOMEHT comnpoTusiieHus npu uzrude W no ¢popmyne 8.30 [1]. Koapdumuent
neperpy3ku k NpuHUMAeTcst paBHbIM M .., U3 PE3yJIbTaTOB pacyera ITyCcKo-

BBIX XapakTepucTuk. PacueTrHoe 3HaueHue Opp HE NOJDKHO mpesbimaTth 0,7
npenena TEKy4ecTH G mMarepuana Bana. s ctanm 45 o = 360 MlTa.
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12 BBIBOP NIOAIIUITHUKOB

[To KOHCTPYKTHBHBIM TpH3HAKAM TMOJIIUITHUKHA TOIPA3ACISIIOT Ha TMOJ-
IIUITHUKYA Ka4eHHsI (POJIMKOBBIC U IMIAPUKOBBIC) U MOAIIUITHUKHI CKOJIBKECHHUS.

B nBuraTensx ¢ ropu30HTAIBHBIM PACIIOIOKEHUEM Bajia B OCHOBHOM TIPH-
MEHSIOT paguaibHbIC OJHOPSIHBIC MAPUKO- U POIUKOIOAIIUITHUKN. Porko-
MOIIUAITHAKY TPUMEHSIOT JUIsl OOJIBIINX HArpy30K, YeM ATO JTOMYCTUMO IS
IITAPUKOTIOIIITUITHUKOB.

B nBurarensx Hebomnbmol momHoctd npu 4 <200 MM uaiie Bcero oba
MOIIUITHAKA BBIOUPAIOTCS IIAPUKOBBIMU. Y JIBUTATENEH cpeaHel u O0IbIIoi
MOIITHOCTH TOJIIUITHUK CO CTOPOHBI MPUBOJIA, BOCIIPUHUMAIOIIUNA OOJIBIIYIO
Harpy3Ky, BEIOUPAETCSl POJIMKOBBIM, & C MPOTUBOIOJIOKHOW CTOPOHBI — IIAPH-
KOBBIM.

B o0mem cnydyae Ha NOMAIIMIIHUK JIEWCTBYIOT pajuaibHas M OCeBas
Harpy3ku. [[ns nBurateneil ¢ ropu30HTAIBHBIM PACIIOIOKEHUEM Bajia B 00JIb-
IIMHCTBE CIy4aeB MOXXHO HE YUYUTHIBATh OCEBYIO Harpys3ky. [Ipu onpenenenuu
paaviaibHONW Harpy3Kd Ha TMOIIUIHUKA HCXOASAT W3 HAUXYIIIETO Ciy4as U
paccuuteiBaloT Rz u R, no ¢popmynam 8.36, 8.37[1, c. 257].

OCHOBHOW XapaKTepUCTUKOW IMOAIIUITHUKA SBISETCS TUHAMUYECKAS TPY-
3onobeMHOCTh C, paccunThiBacMasi o gopmyse 8.38 1y MIapuKOIOIIIHIT-
HUKOB, 10 (hopmysie 8.38a it pONMKOOAMUITHUKOB. [[puBeicHHAS AHHAMMU-
qyeckas Harpys3ka Ui OJHOPSIHBIX MIApPUKOIOAIIUITHUKOB OIMPEAeseTCs 10
dopmyie 8.35a [1, c. 256], c yuerom koappuuuenta K, - xapakrepa Harpys3-

ku. Jlmsa pBurateneit oOiiero Ha3Ha4YeHUsT B OOJBIIMHCTBE CIIy4yaeB
K,=1,5+2,0. Cpok ciyxObl NOJUIUITHHAKA, €CJIM HE 3aJlaH, BBIOUPAIOT HE Me-

nee (15+20)-10°4.

ITo pacuetHol AuHaAMHUUYecKo# rpy3onoabemMHoctu C, Tabmuupl 115.1-115.3
[1, c. 733-737], BeIOUpAIOT MOAIIUITHUK U €ro rabapuTHbie pa3mepbl. Pacuer-
Hoe 3HaueHHe C JIOJDKHO OBITh MCHBIIMM HWJIM PaBHBIM TaOJIMYHOMY 3HaYe-
uuto. Ecnu pacuernoe 3nauenne C MOMydnsIioch OOMbIIe TAOJUIHOTO, a CPOK
CITyOBI HEJIb351 YMEHBIIIUTH, TO CJICTyeT BhIOpATh MOIIIMITHUK U3 APYTOH, CO-
OTBETCTBYIONIEH 3aJJaHHBIM IMapaMeTpaM cepuu. BriOOp MOANIMIHUKOB PEKO-
MEHAYETCS MPOU3BOJINTh, HAUYMHAS C JIETKOU CEPUMU.
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13 KOHTPOJIBHBIE BOITPOCHI
Bb100p riiaBHbBIX pa3MepoB

1 Ilepeunciure riIaBHBIE pa3MepPbl ACHHXPOHHOI'O JBUTATEII.

2 Kak npuHUMAaeTCs NpeABAPUTEIbHOE 3HAUYEHNE BHEIIHETO JUAaMETpa cep-
JIeYHUKa craTopa’?

3 YTo Takoe «BBICOTA OCH BPALICHUS» AaCUHXPOHHOTO JBUTATEINS?

4 Kak nmpuHUMaeTCsl NMpeBapUTEIbHOE 3HAUEHHE BHYTPEHHEro JuameTrpa
CepAEYHUKa cTaTopa?

5 Yto Takoe «IOJIOCHOE JIEJICHUE)?

6 Uto Takoe «pacyeTHasi MOIIHOCTEY?

7 Uto xapakTepusyet KodppuuueHt kg ?

8 UTo Ha3bIBAIOT SHEPreTHYECKUMU MOKA3aTEIsIMU aCUHXPOHHOI'O JIBUIa-
Tens?

9 Ot yero 3aBUCAT NpPEIBAPUTEIbHBIE 3HAYEHUSI SHEPreTHUECKUX IOKa3a-
Tenein?

10 ITosicauTE, 4TO TAKOE «DJIEKTPOMATHUTHBIE HATPYy3KMW» M HA30BUTE HX
pa3MEpHOCTH.

11 U3noxute cooOpaxeHusi, KOTOPIMHU LIETECO00Pa3HO PYKOBOICTBOBATh-
Csi TMpu BbIOOpPE MPEIBAPUTEIBHOTO 3HAYEHHUS KaXKIOW 3IEKTPOMArHUTHOMN
Harpy3KH.

12 Ot 4ero 3aBUCAT PEKOMEHIYEMBIE IUANA30HbI AJIEKTPOMArHUTHBIX
Harpy3ok?

13 Korma o6mMoTKa cTtatopa BEIOUpAETCst OTHOCIOMHOMN ?

14 TlepeuncnuTe NpeuMyIecTBa U HEJOCTATKH OAHOCIONHBIX OOMOTOK.

15 Korma o6mMoTKa cTaTopa BEIOMpPAETCS IBYXCIOWHOM?

16 IlepeuncnuTe NpenMyIIecTBa U HETOCTATKH JIBYXCIOMHBIX O0OMOTOK.

17 Kak nmpuHuUMaeTcs mpeaBapuTeIbHOE 3HaYCHHE 0OMOTOYHOTO K03 hu-
[IUeHTa OOMOTKH cTaTopa?

18 Kak 3aBucuT 00MOTOUYHBIN KO3PPUIUEHT OOMOTKH CTaTOpa OT YKCIIa €€
CJI0€eB?

19 Ot yero 3aBUCHUT NpeABaApUTENIbHAS ITTMHA CEPACYHUKA CTATOpA?

20 Kak 3aBHCHT JJIMHA CEPAECYHUKA CTATOPA OT PACUETHOW MOIITHOCTH JBHU-
ratens?

2] Kak 3aBUCHUT [JIMHA CEpJCYHUKA CTAaTOpa OT BHYTPEHHEro Iauamerpa
ceplleyHuKa craropa?

22 Kak 3aBHUCHT JUIMHA CeplIeYHHKA cTaTtopa OT 0OMOTOYHOro ko3dduim-
€HTa ero 0OMOTKHU?

23 Kak 3aBUCHT JUIMHA CEPJIEYHUKA CTATOpPA OT 3JEKTPOMArHUTHBIX HAarpy-
30K?
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24 Kak 3aBHCHT JJIMHA CEPJICYHHMKA CTATOpPa OT CUHXPOHHOM YIJIOBOW ya-
CTOTBI POTOpA JIBUTATEIISA?

25 OT 4ero 3aBUCUT CUHXPOHHAs yIJIOBAsl 4aCTOTA JIBUTATEIIS?

26 Uto yuuthiBaeT ko3 duiueHt Gopmsl nosist kg ?

27 Kak mpoBepseTcs MpaBUIBLHOCTh BHIOOpA TIaBHBIX Pa3MEpPOB JBUTATE-
ns?

28 M3noxure cooOpaxeHusi, KOTOPbIMHU 11€J1eCO00pa3HO PYKOBOJICTBOBATh-
C NpH YMEHBLIEHWW 3HAYEHUS KPUTEPHUsl NMPaBUIBHOCTH BBIOOpA TIJIABHBIX
pa3MepOB JABUTATENS.

29 Uznoxure cooOpaxeHusi, KOTOPbIMU 11€J1eCO00pa3HO PYKOBOJICTBOBATh-
Cs TpU YBEJIWYCHUU 3HAUYCHUS KPUTEPHUs MPAaBWIBHOCTU BBHIOOpA TJIABHBIX
pa3MepoB ABUTATEIIS.

30 Kakue ¢dhakTopsl HaKJIaIbIBAIOT OrpaHuyYeHre Ha KodhdUuimeHt A ?

31 [MoscHUTE KOHCTPYKIMIO CEpACYHUKA CTAaTOpA.

32 Jyig yero cepICUHUK CTaTOPa BBIMOJIHAETCS ITMXTOBAHHBIM ?

Omnpenenenune Z , w, 1 BbIOOP MPOBOa 00MOTKH CTaTOpPa

1 Kakue ¢axTopsl 00yciaBiuBaroT BbIOOP YKCIIa a30B cTaropa?

2 Ot yero 3aBUCHUT AMANA30H PEKOMEHAYEMOro 3HaYeHHs 3yOII0BOrO Jiene-
HUSl Cep/EYHUKA CTAaTOpa BCHITHOM 0OMOTKU?

3 Ot yero 3aBUCHT Juana3oH PEKOMEHJYEMBIX 3HAY€HUN YHCIIa Ma30B
cep/ieuHuKa craropa?

4 KakuMu coOOpa’keHUSIMU PYKOBOJCTBYIOTCS MPHU BEIOOPE OKOHYATETHHO-
ro 4Yuclia a3oB CepJAeYHUKa cTaTopa’?

5 Yto Takoe «4YuciIo Ma3oB Ha MOT0C U (hazy»?

6 Ilepeuncnure TpebOOBaHUS, NMPEIBABIIEMbIE K OKOHYATEIbHOMY 3Haue-
HUIO 3yOLIOBOTO J€JIEHUsI CEpACYHHUKA CTaTOpa.

7 IlosicHuTE, YTO TaKOE NapajljieibHas BETBb 0OMOTKHU cTaTopa’?

8 Kakue 3HaueHMs yucia napajulebHbIX BETBEH BO3MOXKHBI B BBIOpAaHHOU
oOMoTKe cTtaTtopa?

9 Yro takoe «3(pPEeKTUBHBIN TPOBOTHUKY?

10 KakuM f07KHO OBITHh OKOHYATEIHHOE YUCIO I((HEKTUBHBIX MPOBOIHU-
KOB B I1a3y JIBYXCJIOWHON 0OMOTKHU?

11 KakuM 07KHO OBITH OKOHYATEIHHOE YUCIO A((HEKTUBHBIX MPOBOIHU-
KOB B [1a3y OJJHOCJIOMHOI 0OMOTKHU?

12 Ot yero 3aBUCHUT MpeABAPUTEIBHOE 3HAYCHUE HOMHHAILHOTO TOKa (ha-
361 0OMOTKH cTaTtopa?

13 Ot 4ero 3aBUCHUT YUCIO BUTKOB (ha3bl 0OOMOTKH cTatopa?

14 Ot 4yero 3aBUCUT aMILIUTyAa OCHOBHOTO MarHUTHOT'O MOTOKA?
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15 Ot yero 3aBUCUT YTOUHEHHOE 3HAYCHUE MHIYKIIMHU B BO3IYIIHOM 3a30-
pe?

16 Yto Takoe «pacmpeneneHHas 0OMOTKa cratopa»?

17 [Mouemy 0OMOTKa cTaTOpa BBIMOIHSAETCS pacpeIeICHHON’?

18 C xakoii 1eNIbI0 BBIMOJIHAIOT YKOPOUYECHHE II1ara OOMOTKH?

19 Yro Takoe «mar 0OMOTKWY (TIOTHBINA, YKOPOYCHHBIN)?

20 YTo Takoe «OTHOCUTENIbHBIN 1Iar» oOMOTKH [3 ?

21 HazoBure ¢usnueckuii CMbBICTI 0OMOTOYHOTO KO3 duiiieHTa 0OMOTKHU
craTopa.

22 HazoBute ¢uszndeckuii cMbIci KodddUIMeHTa pactnpeaeneHus 0OMOTKH
cTaTopa.

23 HazoBute ¢(uzuyeckuid cMbIci KodhduIeHTa yKOpoueHUus O0OMOTKH
cTaTopa.

24 Ha3oBuTe MPUYUHBI HEOOXOIUMOCTH YTOYHEHHUS OOMOTOYHOTO KO3(-
¢bunueHTa 0OMOTKH cTaTOpA.

25 Tlepeuncnure TpeOOBaHUS, MPEABSBISIEMbIE K YTOUHEHHBIM 3HAYECHUSAM
ANEKTPOMATHUTHBIX HArpy30K.

26 IlosicHUTE BO3MOXHBIE NEHUCTBUS, €CIIM 3HAYEHUE JIMHEMHON HArpy3KU
HE BXOJIUT B TpeOyeMbIi Arana3oH 3HaYEHUH.

27 OT 4ero 3aBUCHUT MpeABapUTENIbHOE 3HAYEHHE IJIOTHOCTU TOKa B 00-
MOTKE cTaropa?

28 KakuMu cooOpakeHUs MU PYKOBOJICTBYIOTCS TIPH BBIOOpE MpeaBapH-
TEJIbHOT'O 3HaYeHUs NpousBeleHus 4J; U3 peKOMEHIyeMOro Auana3oHa?

29 Ot 4ero 3aBHCHUT NpEABAPUTEIbHAS IUIOMIAAb MOMEPEUYHOTO CEUYEHHUS
3¢ (peKTUBHOIO MPOBOIHUKA OOMOTKHU cTaTopa?

30 HazoBute mnpeaenbHOE 3HaYEHUE AMAMETPA M30JUPOBAHHOTO MPOBOAA
MIPU MEXAHU3UPOBAHHOM YKIIaJKe OOMOTKH.

31 Ha3oBurte npeneinpHOE 3HAYEHUE NMAMETPA M30JIMPOBAHHOIO IPOBOJA
OpU PY4YHOH YKJIaJKe OOMOTKH.

32 HazoBure npuunHy (HopMHUpOBaHMsI ceueHUs 3(PPEKTUBHOTO NPOBOJAHU-
Ka U3 HECKOJIBKUX 3JIEMEHTAPHBIX ITPOBOIHUKOB.

33 HazoBuTe npenenpHOe 3HAYEHUE YHCIIa 3JIEMEHTAPHBIX IIPOBOJHUKOB B
0J1HOM 3 (HEKTUBHOM.

34 Ha3oBuTe BO3MOXKHYIO NPUYMHY YBEIUYEHUS NPEIABAPUTEIBHOTO 3Ha-
YeHHs YHCIia MapaJljIebHBIX BETBEH OOMOTKHM CTaTopa, MOSBHUBIIYIOCA MpU
BBIOOpE MPOBOJA.

35 HazoBute mMapky BbIOpaHHOTO OOMOTOYHOTO MPOBOJAA U JaiiTe HE0OXO-
JTUMBIE TTOSICHEHHUS.

36 Ha3oBute kiacc HarpeBOCTOMKOCTH BBHIOPAHHOTO OOMOTOYHOI'O MPOBO-
71a ¥ TIOSICHUTE, YTO 03HAYAET €ro TeMIEepaTypHbI HHIEKC?
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37 HazoBuTe NpuyMHy yTOUHEHHUS IJIOTHOCTU TOKa OOMOTKH CTaToOpa.
38 HazoBuTte mocneAcTBUs yBEIUYEHUs (YMEHBIIEHUSI) YTOYHEHHOM IIOT-
HOCTH TOKa OOMOTKH CTaTopa.

Pacuer pazmepoB 3y010BOM 30HbI CEPACYHUKA CTATOPA

1 [HosicauTe BO3MOXKHBIE KOHPUTYPALIMH MTOJTy3aKPHITHIX MA30B CEPICYHUKA
cTaTtopa JUis YKJIaJKH BCHITHBIX OOMOTOK.

2 Tlouemy HE0O0XOaUMO OO€CreYrBaTh MapaieIbHOCTh OOKOBBIX I'paHEH
3yOlIOB cepJieuHUKa cTaTopa?

3 Or 4ero 3aBUCAT PEKOMEHyEeMbIE IMaNa30Hbl MHAYKIUU B 3yOnax B, u

ApMe B, cepiedHuKa ctaTopa?

4 Ot yero 3aBUCUT MapKa JIEKTPOTEXHUYECKOM CTall PEKOMEHAYeMas IS
M3TOTOBJIEHUS CEPACYHUKA CTaTOpA?

5 OxapakTepu3zyuTe MAapKy 3JIEKTPOTEXHUYECKOW CTAIM, MPUMEHEHHYIO
IUTsl CHPOEKTUPOBAHHOTO JABUTATENS.

6 3adeM M Kak M30JUPYIOT JIUCTHI 3JEKTPOTEXHUYECKOW CTalu CepAcUYHU-
KOB AaCHHXPOHHBIX JBUTATENEH?

7 Yto Takoe «k03(pPUIHMEHT 3aM0IHEHUS CTAIbIO CEPACUHUKA»?

8 OT 4ero 3aBUCHUT IIUPHUHA 3y0I1a cepeUHKa cTaTopa’?

9 Ot 4dero 3aBUCHUT BbICOTA sipMa CEpJCYHUKA cTaTopa?

10 Kakumu cooOpaxeHUsIMU PYyKOBOJCTBYIOTCS, IPUHUMAsI 3HAYECHUE ILIH-
PUHBI LIUTHIIA [1a3a CEPICYHUKA cTaTopa?

11 Kakumu cooOpakeHUussMH PYKOBOJICTBYIOTCSI, TPUHUMAsi 3HAYEHUE BbI-
COTBI LIJTUIIA [1a3a CEPACUYHUKA cTaTopa’?

12 Ot yero 3aBUCHUT BBICOTA T1a3a CEpJICUHUKA cTaTopa’?

13 IloscHuTe, 4TO TaKOE pa3Mephl a3a cepAeYHUKa CTaTOpa B mITammne?

14 TTosicauTe, 4TO TaKOE pa3Mepshl Ma3a CepICUHUKA CTATOPa B CBETY?

15 TMouemy pa3mepsl ma3a cepeyHUKa cTaTopa B IITamie OoJblle, YeM B
CBETY?

16 3auem u kKak mpoBepseTCs NapauIeIbHOCTh OOKOBBIX IpaHei 3yo1a cep-
JIEYHUKA cTaTopa?

17 Kakoe 3HaueHue MUPUHBI 3yO1ia Oepercs mjis DalbHEUINX PacdyeToB,
€ClIi pe3yNbTaT NMPOBEPKH HemapaieIbHOCTH OOKOBBIX IpaHel 3yOla cep-
J€YHHMKA CTATOpa HE MPEBBIIIAET IPEAETbHOTO 3HAUYECHUA?

18 Kakoe 3HaueHue mHpUHBI 3yOua Oepercs ais NaTbHEUIIUX PacdyeToB,
€CIIi pe3yNbTaT MPOBEPKH HemapaieIbHOCTH OOKOBBIX TpaHel 3yOma cep-
JNEYHUKA CTAaTOpa IPEBBIIAET MIPEAEIBHOE 3HAUYCHHE?

19 Ha3zoBuTe mMarepuas ma3oBOM H30JSIMUU U KJIACC €r0 HAarpeBOCTOMKO-
CTH.
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20 OT yero 3aBUCHUT ILIOIIA/b MONEPEYHOrO0 CEUECHHS Masa JJid pa3Mmelle-
HUS TTPOBOJIHUKOB OOMOTKH?

21 Ot gero 3aBUCUT KO3 PUIIUEHT 3aMOJTHEHUS T1a3a?

22 Yro orieHUBaeT 3HaYeHUE KOdhHUIMEHTA 3aN0IHEHUS 1a3a?

23 M3noxure cooOpaxeHusi, KOTOPbIMHU LIeJIeCO00pa3HO PYKOBOICTBOBATh-
Csl IPU HEJIOMYCTUMO MajioM KO3 (UILIMEHTE 3aT0THEHHS Ma3a.

24 Vznoxute cooOpakeHus:, KOTOPBIMU I1€J1€CO00pPa3HO PYKOBOICTBOBATh-
Csl IPU HEIOITYCTUMO OOJIBIIOM KO3 (ULIMEHTE 3al0JHEHUS 1a3a.

25 Korga mpu yMEHBIICHUH TUIOMIAAN Ta3a, OTBOAMMOMN JUIS pa3MEIEeHUs
MPOBOJAHUKOB OOMOTKH, AENAETCS BBIBOJ, YTO TJIABHBIEC pa3Mephbl JIBUTATEIS
3aBBILICHBI?

26 [louemy mpu 3aBBIIICHHBIX [NIABHBIX pa3Mepax JBUTATENS AJIEKTPOTEX-
HUYECKas CTajlb CepJIeYHUKa cTaTopa OyeT HeJOUCTIOIb30BaHAa?

27 Koraa mpu yBeIMYEHHUM ILJIOMIAIM Ta3a, OTBOJAMMOMN Uil pa3MelleHUs
IPOBOJAHUKOB OOMOTKHM, JENAETCsl BBIBOJ, UTO IJIaBHBIE pa3Mephbl JBUTATENs
3aHUKEHBI?

28 [louemy TpH 3aHM>KEHHBIX TJIABHBIX pa3Mepax JABUTATEINS AJIEKTPOTEX-
HUYECKas CTajb CEPJICYHUKA CTATOPa HEIOIYCTHUMO 3arpyskeHa?

Bui00p BO3ayNIIHOTO 3a30pa U pacyeT poTopa

1 Kak Biusier BeJIMuMHA BO3yIITHOTO 3a30pa HA COS ¢ JIBUTATEIIs?

2 Kak BiusIeT BEIMYMHA BO3IYLIHOTO 3a30pa Ha 1 ABUTATENs?

3 OT 4ero 3aBUCUT BEJIMYMHA BO3AYIIHOTO 3a30pa?

4 Ot 4yero 3aBUCHUT YMCIIO MA30B CEPACUYHUKA poTOopa?

5 TosicHuTe, 4TO TaKOE CKOC Ma30B CEPACUYHHKA POTOPa U JJI YETO OH BbI-
MoJHsSeTCA?

6 [losicHuTe, 4TO TaKO€ KOHCTPYKTHUBHAS JUIMHA CEPACUHUKA?

7 Kako¥li BeIOMpaeTcs JUIMHA CEpASYHUKA POTOpa?

8 OT 4ero 3aBUCHUT BHEIIHUWA JuaMeTp poTopa’?

9 Ot 4dero 3aBUCHUT BHYTPEHHUM JUAMETP CEpJIeUHMKA POTOpa MPU HEIocC-
PEICTBEHHOM MOCAJIKE HA Baj?

10 Kak kpenutcs Ha Baly CepAeYHUK poTopa?

11 Ot 4ero 3aBUCHT NpEeABAPUTEIBLHOE 3HAYEHUE TOKA B CTEPIKHE KOPOTKO-
3aMKHYTOW 0OMOTKH poTopa?

12 Ot yero 3aBUCHUT 3HAYEHUE TOKA B KOJIbIIE KOPOTKO3AMKHYTOW OOMOTKHU
portopa?

13 OT uero 3aBUCHUT 3Ha4YeHHE Kod(uIMeHTa NPUBENCHUS TOKOB IS
JBUTATENISI C KOPOTKO3aMKHYTBIM POTOPOM?

14 HazoBute uncio a3 KOpoTKO3aMKHYTOM OOMOTKH POTOPA.

15 HazoBuTe unciao BUTKOB a3kl KOPOTKO3aMKHYTOH OOMOTKH POTOpA.
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16 Iosicaute puzmyeckuit cMbica kKorduieHTa ckoca rma3oB cep/IeYHUuKa
poropa.

17 Ot yero 3aBUCUT KOA(DPHUIIUESHT CKOCA MAa30B CEPACUHUKA poTopa?

18 Ot 4ero 3aBUCHUT NpEABAPUTEIHHOE 3HAYEHUE IUIOLIAIN MONEPEYHOrO
CEYCHHUS CTePIKHS 0OMOTKH poTopa?

19 HaszoBure nuama3soH pEeKOMEHIAYEMBIX 3HAYEHUM IUIOTHOCTH TOKAa B
CTepXKHSIX JHUTOH OOMOTKHM POTOpa ISl MCIOJHEHUS IBUTATENS MO CTENEHU
3amuTel /P44.

20 U3znoxute cooOpaxeHusi, KOTOPbIMU PYKOBOACTBYIOTCS MpU BbIOOpE
MpeABaApPUTEILHOTO 3HAUYEHHUS IIJIOTHOCTU TOKA B CTEP)KHE OOMOTKH pOTOpA.

21 [losicuuTe KOH(UTYpallUK MAa30B CEPACYHUKOB POTOPOB ACHHXPOHHBIX
JBUTATEJIeH ¢ KOPOTKO3aMKHYTOM JIUTOH OOMOTKOM.

22 [loyemy HeoOXoauMO oOecreYrBaTh MapalIeIbHOCTh OOKOBBIX IpaHe
3yOI1I0B ceplieyHuKa poTopa?

23 Or 4ero 3aBUCAT PEKOMEHyEeMbIE AUANAa30Hbl HUHAYKIHN B 3yOnax B,
u sipMe B cepiedHuka poropa?

24 Ot 4ero 3aBUCHUT BBIOOpP KOH(UTYpAIUU T1a3a CEPACUHHKA poTopa?

25 Ot yero 3aBUCUT IpeABAPUTEIbHOE 3HaYCHHUE IIUPUHBI 3y0la cepaed-
HUKa potopa?

26 Kak rapaHTHpyeTCsl BBINOJHEHUE YCIIOBHS BBICOKOKAYECTBEHHOW 3a-
JUBKU TIA30B aJIFOMUHUEM ?

27 3ayeM U Kak MpOoBEPSIETCs NapaJlyIeIbHOCTh OOKOBBIX I'paHel 3youa cep-
JeYHUKa poTopa?

28 Kakoe 3HaueHue MMPUHBI 3yOLa Oepercs A JAaJbHEUIIUX PacyeToB,
€CJIM HEeMapajuiebHOCTh OOKOBBIX I'paHel 3yOla cepJieyHruKa poTopa He Ipe-
Beimaet 0,5 mm?

29 Kakoe 3HaueHue IMPUHBI 3yOLa Oepercs A AaTbHEUIINX PacyeToB,
€CJIM HemapajuieIbHOCTh OOKOBBIX TIpaHel 3y0lia cepeuHruKa poTopa MpeBbl-
cuna 0,5 mMm?

30 HazoBute opmy MomnepeyHoro ceUeHusi KOPOTKO3aMbIKAIOLIErO KOJIbIa
JUTON 0OMOTKH poTOpA.

31 Kak pacnosokeHo nonepeyHoe CEUeHHEe KOPOTKO3aMBbIKAOLIErO KOJIbLIA
JUTOH OOMOTKH OTHOCUTENIBHO TOpIla CepACUHUKA poTopa?

32 IloueMy peKOMEHIYETCs MEHbIIEE 3HAYEHUE IJIOTHOCTU TOKA B KOPOT-
KO3aMBIKAIOIEM KOJIBIIE, YEM B CTEPIKHE?

33 Ot 4ero 3aBUCHUT BbICOTa KOPOTKO3AMBIKAIOIIETO KOJIbIa?

34 Ot 4ero 3aBUCUT CPEIHUN TUAMETP KOPOTKO3AMBIKAOIIUX KOJIEI?
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Pacuyer MaruuTHOM Henu

1 JInst yero pacCUMTHIBAIOT MAarHUTHYIO LIETb JABUTATENs?

2 TloyeMy MarHuTHYIO LE€NIb ACUHXPOHHOI'O JBUTATENsl PACCUUTBIBAIOT IS
peKrMa X0JIOCTOro Xoaa?

3 Ilepeuncinure y4aCTKM MarHUTHOM LENHA ACHHXPOHHOTO JIBUTATEIIA.

4 Iloyemy MarHuTHas LE€Nb ACUHXPOHHOIO JBHUIaTels pasAecisgeTcs Ha
y4acTKu?

5 Ot 4ero 3aBUCUT MarHUTHOE HANPSKEHUE BO3LYLIHOTO 3a30pa?

6 Korga yunTeiBaeTcsa HaJlnyue 3yOLIOB Y CEpACUHUKOB CTaTOpa U poTopa
IIPY pacyeTe MarHUTHOI'O HAIIPSDKEHUS BO3YIIHOIO 3a30pa?

7 Tlouemy mpu pacuere MarHMTHOW LENU MCIIOIB3YKOT Pa3HbIE€ KPUBBIC
HaMarHWYUBaHUS JJ1s 3yOL0B U sipM?

8 OT 4ero 3aBUCHUT MarHUTHOE HAIPsSHKEHUE y4YacTKa MArHUTHOW LEnu
nBUraTeNa?

9 Kak paccuMThIBa€TCSI MarHUTHOE HaIpsDKEHHE 3yOL0BOM 30HBI MPU HE-
napajielbHbIX TPaHAX 3yOI0B?

10 Ot 4yero 3aBUCUT MHIAYKIMS B y4aCTKAX MATHAUTHOW LIETIH ABUTATENS?

11 Ilouemy npu mnaykuuu cBeime 1,8 Ti B 3y0le cepaeyHuka cratopa
HEOOXOAMMO HalTH IEHCTBUTENIbHYIO HHAYKLINIO?

12 Ot yero 3aBuUCHT 3HaUeHHE KOAXPPUIMEHTa k,, ?

13V kakux acCHHXpPOHHBIX JBHUIaTejed HEOOXOJMMO YYeCTb, YTO YacTh
MarHUTHOIO MOTOKA 3aMbIKA€TCs yepe3 Bai1?

14 Ot gero 3aBucHuT KOA(D(PUIMEHT HACHIICHHS 3yOIIOBOM 30HBI MArHWUT-
HOHU 1ienu?

15 Tlepeuncnure BO3MOMXHBIE TPUUUHBI YPE3MEPHOTO HACHIIIEHHS 3yOL0-
BOM 30HBI MAarHUTHOM 1ICTIN.

16 N3noxute cooOpaxeHus, KOTOPBIMU 11€TIECO00pa3HO PYKOBOJICTBOBATh-
Csl MpU YCTPAHEHUHM YPE3MEPHOTO0 HACHIIIEHUS 3yOIIOBOM 30HBI MAarHUTHOMN
LEIH.

17 Tlepeuncnute BO3MOXKHBIE TPUYUHBI HEJIOMCIIONB30BaHMS 3yOII0BOM 30-
HBbI MAarHUTHOH LICTIH.

18 NU3noxute coobpakeHus, KOTOPbIMH 11€JIECO00pa3HO PyKOBOICTBOBATCS
IpU YCTPaHEHUH HEJIOUCIIONb30BaHMsI 3yO1IOBOM 30HBI MArHUTHOM IIETIH.

19 Ot yero 3aBUCUT KOIPPUIIMEHT HACBIILEHUS MATHUTHOM LIenu?

20 Kak moBiusieT yBennueHue (yMEHbIIeHHE) KOdPPUIINEHTa HACHIICHUS
MAarHUTHOM LIETH HAa SHEPTeTUYECKHE MOKA3aTEeIH IBUTaTeNs?

21 Ilouemy ycraHaBIMBAaeTCs AWAINA30H Ui HAMAarHUYMBAIOLIETO TOKAa B
OTHOCUTEJIBHBIX €JUHULAX?

22 TlosicHuTe neWCTBUS, HEOOXOIUMBIC [JIsi yBeIWYeHUS (YMEHBIIICHUS)
HaMarHA4YMBAalOILIETO TOKA.
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23 Kakum o6pa3om M moueMy BIIUSIET BETWYMHA BO3IYIIHOIO 3a30pa Ha
3HAYEHUUE HaMarHMYMBAIOIIETO TOKa?

I[TapameTpbI padouero pexuma

1 N306pa3ute m00yro cxeMy 3aMeNIeHHs] ACHHXPOHHOTO JIBUTATENS U JTaid-
T€ HEOOXOMMBIC TTOSICHEHUSI.

2 JIns yero nmpuBOASAT COPOTHUBIICHHSI OOMOTKM POTOpPA K CONPOTUBIICHUAM
0oOMOTKH cTaTopa?

3 CkonbKo (a3 y IpUBEACHHOW KOPOTKO3aMKHYTOH OOMOTKH poTOopa?

4 OT 4ero 3aBUCUT aKTUBHOE COMPOTHUBIIEHUE (Pa3bl 0OMOTKHU cTatopa’?

5 HazoBuTe pacueTHYIO TEMIIEPATYPY, IPU KOTOPOU OMPEAENSIOT AKTUBHOE
conpoTuBieHue (a3bl 0OMOTKU CTATOPA, AJIsl KIACCOB HATPEBOCTOMKOCTH U30-
JALIMOHHBIX MaTepuaios B, F.

6 [Touemy He yuuThIBatoT 3((HEKT BHITECHEHHS TOKA BO BCHIMTHBIX OOMOT-
Kax CTaTopa MpH pacueTe akTUBHOTO CONPOTUBICHUS (Pa3bl?

7 Ot uero 3aBUCUT 00mas iMHA Y((HEKTUBHBIX MPOBOIHUKOB (ha3bl 00-
MOTKH cTaTopa?

8 OT 4ero 3aBUCHUT CpPEAHSS JJIMHA BUTKA OOMOTKH cTaTtopa?

9 OT 4ero 3aBUCHUT JUIMHA NTA30BOM YaCTH KATYyIIKU OOMOTKH cTaTopa?

10 Ot yero 3aBUCHUT AJIMHA JIOOOBOM YaCTH KAaTYIIKH OOMOTKHU cTaTopa?

11 [MoscauTe, 4TO TaKOE BBHUIET JOOOBOM YacT OOMOTKH cTaTopa?

12 Ot yero 3aBUCHUT BBUIET JIOOOBOM 4acTu 0OMOTKHU cTatopa’?

13 Ot yero 3aBUCHUT CpeAHssl IIMPHUHA KAaTYIIKK OOMOTKHU cTaTopa’?

14 Kak paccuuThIBatOT COIMPOTUBJIEHUS CXEMbI 3aMEIECHUS] B OTHOCUTENb-
HBIX €UHUIaX?

15 Kakue y4acTKu KOPOTKO3aMKHYTOM OOMOTKH pOTOpa MPUHUMAIOT 32
dazy?

16 OT 4yero 3aBUCUT aKTUBHOE COMPOTHUBICHHE (Pa3bl KOPOTKO3aMKHYTOU
0OMOTKH poTopa?

17 Ot 4yero 3aBUCHT aKTMBHOE COINPOTUBIIECHHUE CTEPKHSA KOPOTKO3aMKHY-
TOM 0OMOTKHU poTOpa?

18 Tlouemy He yuuThIBatOT 3(pPEeKT BHITECHEHHS TOKA B CTEpKHE MPHU pac-
YyeTe aKTUBHOTO CONPOTUBIICHUS KOPOTKO3aMKHYTOM OOMOTKH pOTOpa AJid pa-
6ouero pexxuma?

19 Ot 4ero 3aBUCHAT aKTMBHOE CONPOTHUBIICHUE YYaCTKa KOPOTKO3aMbIKa-
IOILIETO KOJIbIA, 3aAKIOUYEHHOTO MEXAY JBYMSI COCETHUMU CTEPHKHAMHU?

20 Tlouemy He yuuTHIBaIOT 3((PEKT BHITECHEHMS] TOKa B KOPOTKO3aMbIKa-
IOIIEM KOJIbIIE OOMOTKU poTOpa Jjisi pabodero pexxuma?

21 Yem 00yclOBIECHO MHIYKTUBHOE CONMPOTUBIIEHUE paccesiHUus OOMOTKH
craTopa?
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22 VYkaxure MyTH NOTOKOB Ia30BOro, J000BOro, aup@epeHnanbHOro
paccesHusl.

23 Ot yero 3aBUCUT UHAYKTUBHOE COTPOTUBIIEHUE paccessHus (a3bl BCHIM-
HOI 0OMOTKH cTaropa?

24 Ot 4ero 3aBUCUT KO3((ULIHUEHT MarHUTHON MPOBOAMMOCTH Ia30BOTO
paccesiHus BCBIITHOM 0OMOTKHU cTaTopa’?

25 Ot 4yero 3aBUCHT KO3 (UIIMEHT MarHUTHON MPOBOJUMOCTH JIOOOBOTO
paccesiHus BCBIITHOM 0OMOTKHU cTaTopa’?

26 Ot yero 3aBUCUT KO3(DPHUIIMEHT MATHUTHON MPOBOAUMOCTU TUPPepeH-
[IUAJIBHOTO PAacCesiHUs BCBIMMHOM OOMOTKH cTaTopa?

277 Kakue mokazaTenu JBUTATENs U KaK 3aBUCAT OT MapaMeTpPOB CXEMBbI 3a-
MeEINIEeHNA?

28 OT 4ero 3aBUCUT UHIyKTUBHOE COIIPOTUBJIEHUE pacCcestHUsI (pa3bl KOPOT-
KO3aMKHYTOW 0OMOTKHU poTopa?

29 Kakast mpoBOJUMOCTb PAacCesHUs M3MEHUTCS, €clid Ma3 poTopa Oyner
3aKPBITHIM?

30 Ot 4yero 3aBUCHT KOI(PPUIMEHT MArHUTHOW MPOBOJUMOCTH TA30BOTO
paccesiHus KOPOTKO3aMKHYTOH 0OMOTKH poTopa?

31 Ot dero 3aBHCHT KO3(PPUIMEHT MArHUTHON MPOBOJUMOCTH JIOOOBOTO
paccesiHus KOPOTKO3aMKHYTOM 0OMOTKH poTopa?

32 Ot 4dero 3aBUCUT KOIDDUITMEHT MAarHUTHON MPOBOJIUMOCTH TudepeH-
LUAJIBHOTO PACCEIHUS KOPOTKO3aAMKHYTOM 0OMOTKHU poTopa?

33 Ot 4yero 3aBUCUT KO3(P(GULIHUEHT MAarHUTHONW MPOBOAMMOCTH CKOCA KO-
POTKO3aMKHYTOH OOMOTKHU poTopa?

34 Ha xakue npaMeTpbl CXeMbl 3aMELICHUS U KaK OKa3bIBAET BIUSHUE YKO-
poueHue mara 0OMOTKHU cTatopa?

35 Vkaxure npenensl B OTHOCUTENIBHBIX €IMHMIAX AKTUBHBIX M MHIYK-
THUBHBIX CONPOTHUBICHUN (a3 0OMOTOK JBUTATEIS.

Pacuer morepnb

1 Yem BBI3BIBAIOTCS OCHOBHBIE IOTEPH B IBUTaTENe?

2 TlepeuncnnTe OCHOBHBIE IOTEPU B ACUHXPOHHOM JIBUTATEJIE.

3 Ilepeuncnure 10O6aBOYHBIE MOTEPU B ACUHXPOHHOM JIBUTaTEIIE.

4 TloueMy BO3HMKAIOT TOTEPU B BJIEKTPOTEXHUYECKOW CTAIM CEpJIEUHUKA
craropa?

5 Ot 4ero 3aBUCAT NMOTEPH B IEKTPOTEXHUYECKOM CTaIM CEpACYHHUKA CTa-
Topa?

6 Uto Takoe yIenbHbIE IOTEPH B JIEKTPOTEXHUYECKOM cTaIn?

7 Haz0BHUTE BENMYMHY YacCTOTHI IIEPEMAarHUYMBAHUS JIEKTPOTEXHUUECKOU
CTaJIM CEpACYHHKA CTATOpA.
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8 [louemy mpeHeOperaroT OCHOBHBIMU MOTEPSIMU B CEP/ICUHUKE poTOopa’?

9 Kakue motepu B JIEKTPOTEXHUYECKOW CTAJIM IBUTATENsl Ha3bIBAIOT 100a-
BOYHBIMU U YEM OHH BbI3BaHBI?

10 Ilouemy MOBEPXHOCTHBIE W IYJbCALIMOHHBIE MOTEPU PACCUUTHIBAIOT
TOJBKO B CEpJICUHUKE poTopa’?

11 Kak Biuser BenuurHa BO3IYIIHOTO 3a30pa HA TOBEPXHOCTHBIE U ITYJIb-
CallMOHHBIE TOTEPH B 3yOlIax cepAeUHUKa poTopa?

12 Ot 4ero 3aBUCHUT aMIUIUTYJa MyJIbCALIMU UHAYKIMHU B BO3yIIHOM 3a30-
pe?

13 TTouemy mpOCXOAUT MyJibcalusi UHAYKIIMA MAarHUTHOTO MOTOKA B BO3-
IQYIIHOM 3a30p€ JBUIaTEIIA

14 Tlouemy yMEHBIIEHHE BO3QYIIHOTO 3a30pa MPUBOJMUT K YBEIWYEHUIO
MOBEPXHOCTHBIX U MYJIbCALIMOHHBIX MOTEPh B 3yOlIax ceplieyHuKa potopa?

15 Kak 3aBHCUT aMIUIMTyJla MyJIbCAllUi MHAYKUWHA MarHUTHOTO MOTOKa B
BO3/IyIIIHOM 3a30p€ OT MIUPUHBI IIIUIIOB 3yOII0B cTaToOpa u potopa?

16 Ot 4ero 3aBUCSAT yleJIbHbIE TOBEPXHOCTHBIE MOTEPU B IIIEKTPO- TEXHU-
YeCKOM cTayin 3yOIIOB cepJieuHHuKa poTtopa?

17 Ot yero 3aBUCUT YacTOTA MyJbCAIIMI UHIYKIIMHU B BO3IYLIHOM 3a30pe?

18 Ot 4ero 3aBUCAT NOBEPXHOCTHBIE OTEPH B JIEKTPOTEXHUUECKOU CTAIIN
3yOLIOB cep/ieuHrKa poTopa?

19 Ot 4ero 3aBUCAT MyJILCATMOHHBIE ITOTEPHU B DJIEKTPOTEXHUYECKOUN CTaIU
3yOLIOB cepJieuHrKa poTopa?

20 Ot 4dero 3aBUCHUT aMIUIUTYJa MyJbCAllMi UHAYKIMU B 3yOllax cepiaeu-
HUKa potopa?

21 Ot 4ero 3aBUCAT MEXaHUYECKUE MMOTEPU JBUTATEISA?

22 llepednciuTE COCTABISAIOIMIME MEXAHUYECKUX TMOTEPh JABUTATENEN C
BHEUTHUM 00TyBOM.

23 Kak onpenensitoT BEIMYUHY CPEIHUX PACUETHBIX JOOABOYHBIX MOTEPH B
ACMHXPOHHOM JIBUTATEJE IPU Harpy3ke?

Pacuer pabo4ux XxapakTepuCcTUK

1 Kakue 3aBUCMMOCTH Ha3bIBalOT PAOOUYMMH XapaKTEPUCTUKAMH ACHH-
XPOHHOT'O JIBUTaTENs?

2 HazoBuTe Iuamna3oH CKOJIbKEHUW HMCIOJIb3YEMbI IpH pacueTe pabodynx
XapaKTEPUCTUK aHATTUTUYECKUM METOIOM.

3 Ot 4ero 3aBUCUT BEJIMYMHA CONPOTUBIICHUS I, CXEMbl 3aMELICHUS
ACUHXPOHHOTO JIBUTaTess?

4 Kakue 1morepu B aCHHXPOHHOM JBUTaTeNIe OTHOCAT K IIOCTOSIHHBIM, IIE-
PEMEHHBIM?
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5 MN3o6pasute 3aBucumocts P = f (PZ), NEPEYUCITUTE YCIOBHS, KOTOPBIM

OHAa COOTBETCTBYET, OOBSICHUTE €€ ITOBECHUE.
6 N3o0pasure 3aBucumocts 1| = f (PZ), NEPEUUCTUTE YCIOBHS, KOTOPHIM

OHA COOTBETCTBYET, OOBSICHUTE €€ MOBE/ICHHUE.

7 OT 4ero 3aBUCST aKTUBHAS M PEaKTHUBHAS COCTABJISIONINE TOKA XOJIOCTOTO
xonaa?

8 M300pa3uTe 3aBUCUMOCTh COSQ = f (P2 ), NEePEYUCIIUTE YCJIOBUS, KOTO-
PBIM OHA COOTBETCTBYET, OOBSICHHUTE €€ TTOBEJCHUE.

9 Tlouemy cOS @ Ha X0JIOCTOM XOJly HE PABEH HYJIIO?

10 U3o0pa3ure 3aBUCUMOCTb M = f (Pz), MIEPEYUCIIUTE YCIOBUSA, KOTOPBIM

OHA COOTBETCTBYET, OOBSICHUTE €€ MOBEICHHUE.

11 Tlepeuncnute COCTaBIAIONIUME aKTUBHOM MOIIHOCTH, MOTPeOIsseMOi Ha
XOJIOCTOM XOJY.

12 M3006pa3ute 3aBUCUMOCTD § = f (Pz), MEPEYUCITUTE YCIOBUS, KOTOPBIM

OHa COOTBETCTBYET, OOBSICHUTE €€ MOBEICHUE.
13 Yto Takoe HOMUHAJIbHBIE 3HAYEHUST PA00OUNX XapPAKTEPUCTHK?

PacyeT myCKOBBIX XapaKTePUCTHK

1 HazoBuTe MyCKOBBIE XapaKTEPUCTUKU U YCIOBHS MPU KOTOPBIX UX pac-
CUUTBIBAIOT.

2 HazoBuTe Amana3zoH CKOJBXEHHM, UCIOJIb3yEMbIM MPU pacyeTe IyCKO-
BBIX XapaKTEPUCTUK, U 3HAYCHHUE CKOJIbKEHUS B IIEPBBI MOMEHT I1yCKa.

3 [loueMy M Kak NpHU MyCKE aCHHXPOHHOI'O JBUraTelsl U3MEHAETCS UHAYK-
TUBHOE COIPOTUBIICHHE B3AUMHON UHIYKIINH?

4 Tloyemy mpu pacyeTe IMyCKOBBIX XapaKTEPUCTUK MpEeHEOperaroT aKTHUB-
HBIM COIIPOTHBJICHUEM BETBU HAMAarHUYMBaHUS 71,7

5 I'me u moueMy MOXKeET MPOUCXOAUTH FP(HEKT BHITECHEHUS TOKA MPHU MyCKe
ACMHXPOHHOTO JBUTATENS C KOPOTKO3aMKHYTBHIM POTOPOM?

6 I'me n moueMy NPOUCXOIUT U3MEHEHHE HACBIIEHHS MarHUTONPOBOAA
MIPU MTyCKE ACUHXPOHHOTO JIBUTATEJNSI C KOPOTKO3aMKHYTBIM POTOPOM?

7 Iloyemy TIpuBEIEHHOE aKTUBHOE COMPOTHBIICHHE (Pa3bl 0OOMOTKH pOTOpa
B MIEPBOE MTHOBEHHUE ITyCKa camMoe OOJIbIIIOE, a 3aTeM HAaYMHAET YMEHBIIAThCS
110 BEITUYUHBI 7 ?

8 I[Touemy TOJILKO aKTUBHOE COIPOTHUBIICHUE CTEPIKHS KaK OJHO U3 cliarae-
MBIX aKTHBHOT'O CONPOTHUBJICHUS a3kl 0OOMOTKH POTOpa U3MECHSETCS MPHU ITyC-
Ke?

52



9 Tlouemy puBEAEHHOE COMPOTUBIIEHUE paccesHus (a3bl 0OMOTKH POTOpa
B IIEPBOE€ MTHOBEHHUE IIyCKa CaMO€ MAJIOE, a 3aTEM HAYMHAET yBEIMYHUBATHCS
1o x5, ?

10 Jlnst yero ucnonb3yeTcsl BBEEHUE JOMOJIHUTEIBHOIO PACKPBITUS NTA30B
CEpIACYHUKOB cTaTopa u poropa?

11 IToyemy MHAYKTHUBHOE CONPOTHUBJIEHUE paccessHus (pa3pl OOMOTKU CTa-
TOpa B IIEPBOE€ MTHOBEHHUE IyCKa CaMO€ MaJloe, a 3aTEM HAYMHAET YBEJINYU-
BaThCA 10 X7

12 [Touemy He Bce KO3(PPUIIMEHTH MAarHUTHBIX MPOBOJAUMOCTEN paccessHun
¢$a3 0OMOTOK cTaTopa U POTOpPa U3MEHSIOTCS MPHU MycKe?

13 K yemy npuBoauT 3¢ ¢HeKT BHITECHEHHUS] TOKa B KOPOTKO3aMKHYTOU 00-
MOTKE POTOpa, KAKO€ BIMSIHHUE OH OKa3bIBAET HA IIyCKOBBIE MOMEHT U TOK JIBH-
rareins’?

14 Kakue mapameTpbl aCHHXPOHHOTO JIBUTATENs U KaKUM OOpa3oM H3Me-
HAIOTCS B IIpoLiecce mycka?

15 Kak oLeHHBarOTCs MyCKOBbIE XapaKTEPUCTUKU ACUHXPOHHOTO JBUTATE-
ns?

16 Yrto Takoe meperpy3ouyHasi CHOCOOHOCTb ABUTATENI M KPUTHYECKOE
CKOJIbYKEHHE?

17 Iosicuute cooOpaxeHus MPU BBHIXOJIE U3 CUTYAIlMH, KOTJ]a HE obecreue-
Ha KPaTHOCTb HAYaJIBHOT'O ITyCKOBOI'O BPAIAIOIIEro MOMeHTa M, .

18 INosicuute cooOpaskeHus MIPH BBIXOJI€ U3 CUTYaIlH, KOTJa He obecreue-
Ha KPaTHOCTb HAYaJIbHOT'O IIyCKOBOI'O TOKA [, .

19 N3z06pazute 3aBucuMocts M, = f(s) u maiite HEOOXOIUMBIE TOSCHE-

HUSL.
20 N306pa3ute 3aBUCUMOCTD [, = f(s) U maiiTe HEOOXOUMBIE TTOSICHCHHS.

21 Tloyemy TOKHM pOTOpa U CTaTOpa B MEPBOE MIHOBEHHE MyCKa HUMEIOT
HauOoJbIIee 3HAUCHUE?

TenjioBoM U BEHTUISIUUOHHBIN pacyeThbl

1 Ins1 wero m npu Kakou Harpy3ke NPOBOJIUTCS TEIIOBOM pacyeT JABUraTe-
ns?

2 Ha3oBHTE MCTOYHUKM TEILIOBBIACICHUS B ACHHXPOHHOM JBUTATENE, CIIO-
coOBbI Mepelauu Temia U MYTH €ro paclpoCTPaHEHUS.

3 C xako# LEebI0 CTAaHWHA BBITIOJIHSIETCS] C OPEOPEHHON TOBEPXHOCTHIO?

4 Ot 4ero 3aBHUCHUT NPEBBIIIEHUE TEMIIEPATYPhl BHYTPEHHEN ITOBEPXHOCTH
CEepACUYHMKA CTaTOpa HaJl TEMIIEPATYPOU BO3lyXa BHYTPHU MAIIUHBI?

5 Ot yero 3aBUCUT IIEpenaj] TEMIIEPATYPhl B U30JISILIMM OOMOTKHU cTaTopa?
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6 OT yero 3aBHCHUT IPEBBILIEHWE TEMIEpPaTypbl HAPYKHOM MOBEPXHOCTH
71000BBIX YaCTEH HaJ TEeMIIEpaTypoi BO3lyXa BHYTPH MAIIMHbBI?

7 TlosicauTe ucnoyiHeHue 1o crnocody oxnaxaeHust [CO141.

8 OT 4ero 3aBUCHUT CpeJHEE MPEBBIIICHUE TEMIIEPaTypbl OOMOTKH CTaTopa
HaJl TEMIIEPATYypPOil BO3/TyXa BHYTPU MAlTUHBI?

9 Ot yero 3aBHCHUT MPEBBIIIEHUE TEMIIEPATypbl BO3yXa BHYTPU MaIIUHbI
HaJ| TEMIIEPATYPOU OKPY>KAIOIIEH cpebl?

10 OT 4ero 3aBUCUT CpeIHEE MPEBBIIICHUE TeMIEpPaTypbl 0OOMOTKHU CTaTopa
HaJl TEMIIEPATYPOM OKPYKAOIIEN CPEABI?

11 Ob6ocHyiiTe npeaenbHyI0 BEIUYUHY JOMYCKaeMOT0 CPETHEro MpEBhIIIe-
HUSI TeMIIepaTypbl OOMOTKHU CTaTOpa HaJ TEMIIEPATYPOU OKPYIKAOIIECH CPe/Ibl.

12 U3noxute cooOpaxeHus, KOTOPBIMU 1I€TIECO00pa3HO PYKOBOICTBOBATh-
Cs, €CIIM TPEBBIIICHA MpeesibHAs BEJIMYMHA JIOMYCKAaeMOIo0 CPEIHEro Ipe-
BBIIICHUS] TeMIIEpaTypbl OOMOTKH CTaTopa HajJ TeMIlepaTypoi OKpyKarouen
CpeJbl.

13 [Ins yero npoBOAUTCS BEHTUISIHMOHHBIN pacyeT ABUraTens?

14 Ot yero 3aBUCUT TpeOyeMbIl pacxo/1 BO3ayXa JJisl IBUTATENS CO CTETe-
HBIO 3amuThl /P447

15 Ot 4ero 3aBHCHUT pacxo]l BO3/lyXa, 00eCeunBaeMblii Hapy>KHbIM BEHH-
JAATOpPOM?

16 TTouemy B 3ajady TEIUIOBOTO pacyueTra HE BXOJUT OINPEICIICHUE MPEBHI-
IIEHUS TeMIIepaTypbl OOMOTKH POTOpa HaJ TeMIIEpaTypoil OKpy Karollel cpe-
TIbI?

Mexanuveckuii pacyer Bajia M BbIOOP MOAIIMITHUKOB

1 Ilepeuucnure BO3AEHUCTBUS, KOTOPHIE OJHOBPEMEHHO HCIIBITHIBAET Bajl
JIBUTATEIISI KOHCTPYKTUBHOT'O UCTIOTHEHHS 0 criocoOy moHTaxka IM1001.

2 YTo Takoe «IIpaBUIbHO CKOHCTPYUPOBAHHBII BaJl?

3 Kakyto popmy umeet Ban?

4 Ot yero 3aBUCHUT YHCIIO CTyIIEHEH Bayia?

5 Kak BpIOMparOT caMblif 0ONBIION AMaMeTp Bayia?

6 Kak BBIOMpAIOT quaMeTpbl CTYNEHEH Bajia ISl pa3MEIeHMs] TOAILNUITHH-
KOB?

7 Kak BbIOMpPAIOT pa3Mepbl BHICTYNAIONIEr0 KOHIA Bajia?

8 IlouemMy OrpaHMYMBAIOT COOTHOIIECHHE UAMETPOB COCEJAHHMX CTyNEHEH
Bajna’?

9 Ot 4ero 3aBUCHUT JUIMHA Bajla MEXKy CEpeAMHAMU MOJIIUITHUKOB?

10 Ot yero 3aBUCHUT AJIMHA CTYNEHU Bajia JUIsl pa3MEILCHHS TOAINITHUKA?

11 Kak oueHunBaeTcs )Ke€CTKOCTh Bajia?

12 Yto Takoe «KpUTHYECKAsH» YacTOTa BpallleHHs Baja?
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13 Kakum [10JKHO OBITh COOTHOIIEHHE pabodel W KPUTHYECKON 4acTOT
BpallieHus Baja?

14 Ot yero 3aBUCUT PE3yJIbTHPYIOUTUN TPOrUO Baya?

15 Urto Takoe «yCTaHOBUBIIMICS MPOTHO Bajia MO ICHCTBUEM CHJIbI Mar-
HUTHOTO HANPSDKEHUS ?

16 Kak onieHMBaeTCss IpOYHOCTH Baya?

1’7 HazoBuTe npenen TeKy4yecTr Ui CTalau Mapku 45.

18 YTo HE0OX0IMMO yUYecTh IPHU BHIOOPE MOIIUITHUKA?

19 Kak Ha3pIBatOT OCHOBHYIO XapaKTEPUCTUKY MOAIIMITHUKA?

20 Kakyro BelIMYMHY CpOKa CIIyObl MOAIIMIIHUKA HEOOX0JUMO obecre-
YUTH?

21 Yto HEOOXOAMMO IMPEANPUHSATH, €CIIM PACU€THOE 3HAUCHHUE MHAMUYe-
CKOM Ipy30H0BEMHOCTH MOJIIMITHUKA OOJIbIIE TAOIUYHOTO?
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[Tponomxenue Tad.

No P>, 2p h Nonm P>, 2p h
kBTt MM kBT MM
71 2,0 4 90 105 23 4 180
72 2,2 4 90 106 24 4 180
73 2.4 4 90 107 26 4 180
74 2,6 4 90 108 28 4 180
75 2,8 4 90 109 30 4 180
76 2,9 4 100 110 32 4 200
77 3,0 4 100 111 34 4 200
78 3,2 4 100 112 36 4 200
79 34 4 100 113 37 4 200
80 3,5 4 100 114 40 4 200
81 3.8 4 100 115 42 4 200
81 4,0 4 100 116 45 4 200
82 5,2 4 112 117 48 4 225
83 5,5 4 112 118 50 4 225
84 6,0 4 112 119 52 4 225
85 6,5 4 132 120 55 4 225
86 6.8 4 132 121 60 4 250
87 7,0 4 132 122 64 4 250
88 7,5 4 132 123 68 4 250
89 8,0 4 132 124 70 4 250
90 9,0 4 132 125 72 4 250
91 10 4 132 126 75 4 250
92 11 4 132 127 90 4 250
93 12 4 132 128 0,18 6 63
94 13 4 132 129 0,25 6 63
95 14 4 132 130 0,37 6 71
96 15 4 132 131 0,55 6 71
97 15 4 160 132 0,75 6 80
98 16 4 160 133 1,0 6 80
99 17 4 160 134 1,1 6 80
100 18 4 160 135 1,3 6 90
101 18,5 4 160 136 1,4 6 90
102 20 4 160 137 1,5 6 90
103 21 4 180 138 1,7 6 100
104 22 4 180 139 1,9 6 100
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[Tponomxenue Tad.

No P>, 2p h Nonm P>, 2p h
kBTt MM kBT MM
140 2,0 6 100 175 17 6 180
141 2,2 6 100 176 18,5 6 180
142 2.4 6 112 177 19 6 200
143 2,6 6 112 178 20 6 200
144 2.8 6 112 179 21 6 200
145 3,0 6 112 180 22 6 200
146 3,2 6 112 181 24 6 200
147 3,6 6 112 182 26 6 200
148 3.8 6 112 183 28 6 200
149 4,0 6 112 184 30 6 200
150 4,2 6 132 185 32 6 225
151 4,6 6 132 186 34 6 225
152 4,8 6 132 187 36 6 225
153 5 6 132 188 37 6 225
154 5,2 6 132 189 38 6 250
155 5,5 6 132 190 39 6 250
156 5,7 6 132 191 40 6 250
157 5,9 6 132 192 41 6 250
158 6,1 6 132 193 42 6 250
159 6,5 6 132 194 43 44 250
160 6.8 6 132 195 44 6 250
161 7,1 6 132 196 45 6 250
162 7,3 6 132 197 46 6 250
163 7.5 6 132 198 47 6 250
164 8,1 6 132 199 48 6 250
165 9,0 6 161 200 49 6 250
166 9,5 6 160 201 50 6 250
167 10 6 160 202 51 6 250
168 10,5 6 160 203 52 6 250
169 11 6 160 204 53 6 250
170 12 6 160 205 54 6 250
171 13 6 160 206 55 6 250
172 14 6 160 207 0,25 8 71
173 15 6 160 208 0,37 8 80
174 16 6 180 209 0,55 8 80
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[Tponomxenue Tad.

Noemm Py, 2p h No it P>, 2p h

kBT MM kBT MM
210 0,75 8 90 236 14 8 180
211 0,95 8 90 237 15 8 180
212 1,1 8 90 238 16 8 180
213 1,3 8 100 239 17 8 180
214 1.4 8 100 240 18,5 8 200
215 1,5 8 100 241 20 8 200
216 1,8 8 100 242 21 8 200
217 2,0 8 100 243 22 8 200
218 2,2 8 112 244 23 8 225
219 2.4 8 112 245 24 8 225
220 2,5 8 112 246 25 8 225
221 2,7 8 112 247 26 8 225
222 3,0 8 112 248 27 8 225
223 32 8 112 249 28 8 225
224 34 8 112 250 29 8 225
225 3,5 8 112 251 30 8 225
226 4,0 8 132 252 32 8 250
227 4.5 8 132 253 34 8 250
228 5,0 8 132 254 35 8 250
229 7,5 8 160 255 36 8 250
230 8,0 8 160 256 37 8 250
231 9,0 8 160 257 40 8 250
232 10 8 160 258 45 8 250
233 11 8 160 259 48 8 250
234 12 8 180 260 55 8 250
235 13 8 180

P,,, — HOMUHAJILHAsI MOIITHOCTD, KBT;

2p — YHUCIIO TOTIOCOB OOMOTKHU CTaTOPA;

h — BBICOTA OCH BpaIllEHUSI, MM;

IP44 — cteneHb 3a1uThI;

IM1001 — KOHCTPYKTHBHOE HCIIOJIHEHUE;
1C0141 — cucreMa oxJIaXKICHUS;

U = 220/380 — HoMuHaIbHOE HaNpsOKeHHE, B;
m =3 —uucio a3z 0OMOTKHU CTATOPA;

f= 50 — HomMuHanbHas yacToTa, 1.
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lNocynapcTBeHHOE 00pa3oBaTeNbHOE YUPEKICHUE
BBICIIETO TTPO(EeCCHOHATTEHOTO 00pa3oBaHUs

«TOMCKUU MMOJIMTEXHUYECKWI YHUBEPCUTET»
WHCTUTYT AMCTaHIIMOHHOTO 0Opa30BaHMs

CrneunansHocTh 140601 — «DnexkTpoMexaHuka
(CreunanpHocTh 180400 «DnekTponpuBOI M aBTOMATHKA IPOMBIIII-
JICHHBIX YCTAHOBOK M TE€XHOJIIOTUYECKUX KOMILJIEKCOBY)

Kadenpa «3nexkrpuueckue MalllvHbl U almnapaTh»

JIBUTATEJIb ACHHXPOHHBIN
C KOPOTKO3AMKHYTbBIM POTOPOM
ITosicHuTeNnbHAA 3aMMCKAa K KypCOBOMY ITPOEKTY IO JUCLHUIUIMHE
«DNEKTPUUECKUE MAILIUHBI»

®IOPA 525000. XXX I13
CryneHr rp.
(Homep)  (moammch) naTa H. O. damunus
PykoBoaurens
(DOIKHOCTB, yUeHas CTeneHb, 3eanne) (noamucsy) M. O. Gamumnus
nara
Tomck — 200
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NMPUNOXXEHUE 2
dopma bnaHka 3agaHus
®OEJEPAJIBHOE ATEHTCTBO I10 OBPA30OBAHHUIO

I'ocynapcTBeHHOE 00pa30BATEIBLHOE YUPEKICHHE
BBICIIETO MPOGECCHOHATLHOTO 00pa30BaHHUS

«TOMCKHU TIOJIMTEXHUYECKWUN YHUBEPCUTET»
NHCTUTYT MTUCTAaHIIMOHHOTO 00pa30BaHMUS
Kadbenpa OMA

I'pynna
YTBEPXKJAIO
3aB. kadenpoii O.J1. Panoriopt
« » 20 1.
3AJAHUE

Ha noozomosky kypcosozo npoexma
no oucyuniuHe « dneKmpuiecKue MauuHbly
Beinano cryaenry
1. Tema nmpoekta «J/IBUrareiab aCHHXPOHHBIN C KOPOTKO3AMKHYTHIM POTOPOM
2. Cpok caayM CTyJIeHTOM 3aKOHYEHHOI' 0 POeKTAa
3. HcxonHble faHHBbIE K IPOEKTY

Hom. momBOCTE P)y = kBT1, Hom. Hanpspbkenue U =220/380 B; Hom. wactora (=50 I'iy;
Yucno daz m=3; Ywucno mosrocoB 2p = ; BBICOTA OCH BpaIlleHUsI 1 =  M;
Crenens 3amutsl 1P 44; Konctpykrusnoe ucronnenue IM1001; Cu-

crema oxnaxaenus 1C0141.
4. ConepxaHue NOICHUTEIbHOI 3aNIMCKH:
*  TurynbHbI IUCT
* 3ajaHue HAa IPOEKTUPOBAHUE
= Cogmepxxanue
= Bsaenenue
= DIEeKTPOMarHUTHBIA pacdyeT
®* TemnoBoil 1 BEHTUIALIMOHHBIN pacyeThl
=  MexaHUYECKHH pacyeT Baja
=  BpiOOp NOIIIMITHUKOB
=  3akioycHHue
= JlepeyeHb UCMOIB30BAHHBIX UICTOYHUKOB
= [lpunoxenus
* Cneuudukaius K COOpPOUHOMY YEPTEXY JBUTATEIIS

5. Ilepedennb rpaguyecKoro Mmarepuaa:

[TpononbHBIN U TIOTIEPEYHBIN pa3pe3 MaIIHMHBI (COOPOYHBINA YEPTEXK TBUTATEIIS)

6. Ilepeyenn 00s13aTe/ILHOIO rpaduuecKOro MaTeprasa B NMOSICHUTEILHOI 3anKcKe:
JCKHU3bI TA30B POTOPA U CTATOPA B IITAMIIE C pa3MepaMH; 11a3 CTaTopa C 3alOJIHEHUEM;
cXeMma-pa3BepTka OOMOTKH CTaTOpa; padOYHe U IMyCKOBbIE XapaKTePUCTUKHU JIBUTATEIIS,;
ACKU3 K MEXaHHUUYECKOMY pacyeTy Baja.

7. Jlara BbIAa4H 3aJaHUS

PykoBoguTens npoekra (moamucek)

damunus, Ums, OTuectBo

3agaHue K BBIIOJTHEHUIO IPUHSLIT (moanuCh CTyIeHTA)

62



COJIEPKAHUE

BBEJIEHHE ........ucucueveeeeenncrernsesesesesessesesssesessassssssessssssessssassssssessssssessssssssssessssssessssasssssses 3
MPABUJIA O®OPMJIEHUSI TEXHUUYECKOM JOKYMEHTALIUM............cecun... 4
1 BBIBOP T'JTABHBIX PABMEPOB ........ooceeeeererenesesesesssessssssssssessssssessssasssssessssasess 6
2 ONIPEJIEJIEHUE Z;, W, 1 BBIBOP IPOBOJA OBMOTKH CTATOPA 10
3 PACYET PABMEPOB 3YBIIOBOI1 30HbI CEPJEUHUKA CTATOPA 14
4 BBIBOP BO3YIIIHOI'O 3A30PA U PACUET POTOPA ......uuueeeeerencrerecrennnes 19
5 PACUET MATHHUTHOM ITEITHL.......ucuucucrerrerecrcrenennnesesesessssssesesssessssssesssssssssesesesens 22
6 TAPAMETPDBI PABOUYET O PEIKHIMA ......ooceeuereeerinenesnssesessssessssessssssessssesssssesses 25
T PACUET ITOTEPD .....ueeeeerrreneneresesssesesesessssssesesssssssesessssssssssesssssessssssessssssssssesssssens 28
8 PACUET PABOUYMX XAPAKTEPHUCTHK........ecueeererererennerernenesessessssssesessesssssesesss 30
9 PACYET IYCKOBBIX XAPAKTEPUCTHUK 31
10 TEIIJIOBOM ¥ BEHTUJISIMOHHBINA PACUYETbBI 35
11 MEXAHUYECKHUMN PACYET BAJIA 38
12 BBIBOP NOIIHINITHUKOB 41
13 KOHTPOJIbHBIE BOITPOCHI 42
14 UCXOJHBIE JAHHBIE K KYPCOBOMY ITPOEKTY ....cceveererrercrenesesnsesenes 56
15 IEPEYEHDb UCIIOJb30BAHHBIX HCTOUHHKOB...........ceerrecrrncrerencrrnsens 60
Hpunoxkenne 1. POPMA TUTYJIBHOI'O JIUCTA

HNOSICHUTEJIDBHOM BAIIMCKH  ........ooveeeeercrerernnenenesesnesenssessssens 61
Hpuno:kenne 2. ®OPMA BJTAHKA BAJTAHM S .........coceuerererenerereresesessssssesssesesssses 62

63



PACUET ACUHXPOHHBIX IBUTATEJIEH C
KOPOTKO3AMKHYTBIM POTOPOM

MGTOI[I/I‘-IeCKI/Ie YKa3aHUs K BBIIIOJIHCHUIO KYPCOBOTO ITPOCKTA

CocraBurenu
Bukrop Muxannosuu Mraatosuy
Bukrop Bragumuposuu I'osemrpeitn
Amnatonuii BanoBuy Bepxotypos
[Imune CumxoBud Poit3

Penakrop
[lpirankoBa A. A.

[IoOrmMCaHo K IIedaTu . ®opmar 60x84/16.
Bymara «Kraccuka.
[levars RISO. Yca.neu.s. 3,02. Yu.-musng.j. 2,74.
3akas . Tupax BK3.

TOMCKIVIA TIOJIUTEXHUUECKIVI YHVBEPCUTET
CucreMa MeHeIDKMEHTa KadecTBa
TOMCKOT'O TOJMTEXHUUECKOI'O YHUMBEPCUTETA CEPTUOMLIMPOBAHA
NATIONAL QUALITY ASSURANCE no craHmapTy I1SO 9001:2000

VI3AATEI\|>CTBU~T|'|Y. 634050, . Tomck, np. JleumHa, 30.

64



