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I. BBFJmlliE. 

CnepxnpoBO)J..RIItHM MYJil>TirmOJU,fHii RoppeRTop (MIIK) HYRJIOTpona 

npe.n;OT8BJIJleT C060i 6JIOR HS t~eTHJ'6X MarHHTOB. B paSJmlUD:DC B8pH-

8HT8X MilK 6y]zyT BXO.n;HT:& ,IJ;KTIOJl:&Hli:e, RBS,lij)ynOJil>HHe, CeRCTyDOJ.Ilr

HYe H ORTynOX:&HHe 06MOTkR. 06mee ROXKq6CTBO fd[K B HyRJIOTpOHe 

28 illTYR, CJie~OB8T6JlbHO, ~~rfETOB C H~B~SJI:&HHMH SJieR-

TpOTIMT8.tlt1eM H aamHTOfi 112. MIR cRpenJI.f.IeTc.FI B JtecTRMif 6JIOR 

co mTaTHOit CHJildiOTO'tiHOti RBSJU)ync,JI:&Ho~ .mmsoi1 ( 64 UJT. B HYRJIOTpo

ae), 6JIOR no.n;BemHBaeTca na pacTf.XKax B R.PKOcTaTe HYRJIOTpoaa. 

C rteJI:&IO 0Tpa60TRH TeXHOJlOrm HSl'OTOBJieHH.FI 06MOTOR MJ.IK H nponep

KH BOSMOltHOCTH ero ROCB6HHOrO RJ'H00T8THpOB8mtfl C03,1t8H8 M0,1t6Jl:&, 

OOHOBHHe napaMeTpH KOTOpOii 6JmSP'H R OXGI).J;86~1 B MilK HyRJIOT.POHa. 

2. IIAPAMETP~ ll KOHCTPYKJ.W.t.ff MO,IJ;E.lM MilK. 
" 

Mo,n;eJI:& MilK BHTIOJIHeHa corJl&C HO TeXIDN8CROMY sa,n;aHHIO, YTBep

E,n;eHHOMY 28.12.84. (eM. llpHJio•et.Ee i I), no 11epTe~aM Clli~C-7-
(puc./S) 

-OI-OU, apx. l& 12854 (oM. llpHJioll:eHBe ~ 2). MoBe;,;rr::Yco.n;epuT, c"t~H-

rasr CHapyu, ,lUlyxCJIO:tbmii npHMOH ceRCTyriOJI:&, O.IUIOCJIOimHe ROCOM H 

npSIMOi .n;KfiOJm, np.FIMOM ORTynOJil>. .li.JmHa MO,!teJm - ~350 MM, BHYTpeH

Im~ ,ItHaMeTp 06MOTKK ( ORTYIJOJISi) -· !47 MM. 06MOTRH 01\pytteHH II1HX

TOB8HHHM llteJieSHW r.mrHBTOTIPOB0,1tCIM 0 BHyTpeHHHM ,IUiaMeTpOM 160 MM 

H H8,PyttHHM .n;HSMeTpOM 200 MM, TOJll.UIH8 J.IRCTOB 'lteJiesa 0, 5 MM:. CJie

lJYeT no,n;qepRHy'l':&, liTO H3-S8 HeCC,BepmeHCTB8 TeXHOJIOrmi TOllHOCT:& 

yx.n.a,zum: 06MOTOR He oo6.mo;neaa. K!tOMe Toro, OTCYTOTByeT npOOT8Bl\8 

B 06MOTK8X ,ItHUOJU,Hia MarHHTOB, I::OTOpa.FI He06XO,IJ;KM8 ,ItJlR no,n;aBJieHWI 

napasHTHHX rapMOHBK MarmiTHoro noAA. B Ral!eOTBe npono.mmxa MonoJI:&-
Hno6Rft-THTaHoBHfi 

30BSHYfipOB0,1t MeJIKo,mronepOHHH .n;MEIMeTpOM 0,5 MM, ROJUirtleOTBO UJI 

1045, ;nHaMeTp DJl 10 MRM, ROa~:uHeHT sano.rmeHWI CBe.PXII.POBO,IUm

ROM 0,42. ilpOB0,1t HSOmtpOBaH llOJiH8M.H,!UiHM. Jl81\0M, ,n;HaMeTp npOBO.z:r;a 

B HSO~ 0001'8BaaeT 0,53±0,05 MM. 06UOTR8 npOnHTaHa RO~IDSYH-
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PHc. Ia. Mo,IJ;eJI:o cBepxrrpoBO,Ir.fimero MYJI:DTIITIOJI:DHoro 
RoppeRTopa HyRJIOTpoaa (rronepe~oe ce~eHHe). 

I - RapRaC H3 CT8RJIOT8RCTOJIRTa; 2 - ORT,YIIOJI:D; 
3 - rrpHMOH ,IJ;aiiO~~ 4 - H30~0HH8R IIpOCTaBKa; 
5 - ROCO:fi: ,IUIIIOJffi; 6 - C8RCTyllOJffi; 7 - qJHTRJIR 
K3 Me,IJ;HHX rrpOBOJIOR; 8 - MarHHTOIIpOBO,II;~ 

9 - Me~ ~Jiaaen; T - ,IJ;aT~RH TeMIIepa~pH. 
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~OM H8 OOHOBe enORO~OH OMO~ K··II5 0 OTBep~TeneM ~-20. 

HomtsHa ROHCTPYR~ cB.F.I:3aHn c ncnoJr:&aoBaimeM xocBeHHoro 

RPHOOT&THpOB8HHH. llpH STOM ~emnaaeec.a: B 06MOTKe np.H DHTaHHH 

nepeMeHHHM TOROM Tenno OT SHepre1fifq6CKHX noTep:& B CBepxnpOBO~

HHKe OTBO~TCH qepes aneRT.POHSOm~OHHYID ROHCTPYRUHID H Ten~OBHe 

MOO'l'l:l B ~ re.rudi, ROTOpHft npoTeRaeT no Tpy6KSM. B MO~emt 

6u~ npe~CMOTpeH OTBO~ Ten~ HS 06MOTKH qepes MarHHTOIIpOBO~, R 

ROTO.POMJ B nepBOM BapHaHTe OH8 6JlJia npHRJieeH& OHJI.HRQTHHM R~eeM, 

Tiepnoe HCnHTaHHe o ~ reJmeM noxasa~o, qTo :ren~oBoe conpo

THB~eHHe B MecTe npHR~eRKH oqeH:& BHOORO H, CJie~OBaTeJI:&HO, CRJieH

B8HH.R: Ha doJl.lXIle:A qaoTH noBepxaoc:rn He npoHsomJio. lloarow, ~JlJi 

IIOCJie.n;yDJIUDC HCmtTSHHi C.HJIHR8THHii RJie~ 6hlJI y~aJieH M ,ItJUI TeUJlOBOft 

CBJtSH HOIIOJI:&SOB&Ha OVIHROHOBM BURYYMf!aH 38M83R8 MHM3, CTJS0-!83-

-75, nap'l'wt !982 r. KpoMe Toro, B ROHOT.PJKl.UDO 6HJIE: BBe~eHH qJH'l'H-
~ 

Jm B :mQJ;e Me.n;HHX II,POBOJIOK, npHRJll36HhlX K BHei.liHeii CTOpOHe 06MOTRH 

H npm:namumx: ROHttaMH K Me.ltHHM Tp:rtbtaM c ~ reJm:cM. KJre:H -

- opraHOOHJmKOHOBB~1 K01VI118Y'H.n C M;rOROBHTOM, npOBOJIORH ,T.U[aMeTpOM 

0,57 MlV! B HSOJl.Si'UliiH (¢ 0,53 MM 6e:3 HSOJ.un.unt), ROJllftleOTBO npOBOJIOR 

-' 600. lf.miHS y-qaCTROB npOBOJIOR 0~~ Rpaa: 06MOTRH ~0 reJIHeBUX Tpy-

60R paBH8 5 - 8 CM. }J.Jur npe;D;OTBpautellW1 HaBe.n;eHHSI TOROB OT HMIIYJU:,

OHOro Mai'ImTHOrO DOJlSI 06MOTOR DO,lOBHHa npOBOJlOR (-qepes O,ItHy) II.PH-

naHHa I-t Tpy6R8M C O;IU!Oi CTOpOHLt rv~lK, IIOJIOBRHa - 0 .n;,pyroii. lipOTHBQ

IIOJIO'll.tHile ROI~ II,POBOJIOI\ IIPHRJieeHJl ttepes HSOJJ.R:Um). 0T MBI'ImTOnpo

BO~a TeiiJIO OTBO.n;HTCH qepes II,PRBmiqeHHHe K HeMY B HarpeTOM OOCTOH

mm: '!eThtpe Me,mme IIJI8CTHHLt 06JlYJti1HHHe HH.'ltHOM, R .ItBYM HS 1\0TO.PhlX 

npHnamiLt Tpy6Rit 0 reJmeM, a K JI:B;{M 00 T8Jl:bHhlM - Me.IUthle q,J!THJIH. 

3. Y3EJI KPVIOCTATA. 

Mo~e.n MilK yxpeliJlfieTCH Ha BOTSBRe ( 'tlepT. Ilp-58-00-0U 06. , 

apx. j 12682 - OM. ilpHJIOEeHRe J .3) H pasMemaeTOH B K.PHOOT8Te 
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BHyTpeHmrM .lU{a.MeTpOM 320 Mlll. J1;lJI 3HOproimT8Hl:I.fl OOMOTOK C03ltSHH 

O,PHrHH8JIDHJ:ie TOROBBOJ,lll, B 1\0TO,Pl-.Dt TOI\OBe,li,ylltRe illHHH npm<JleeHH qe

pes 3JieF.TpOH30J'l.R:UROHHYIO IIJieHity I\ OXJ1871t){88MOl•'IY rasooO p83HhiM reJm:eM 

Te!IJI006Memm:cy. MHorC,.-!ltcJIOHHLie IIC TCffi.4lii8JI:&Hbte BHBO,I(bl II3 06MOTIDI 

npRRJieeHH ~epes 3JieKT.POH30~0HEUe llOK.PUTRH K 6a~aM C ~KM 

reJmeM H aaoTOM. ToRomte .m.mo,1T,l:tl 113 o6MOTOK ( 48 !llT. ) R me na.mme 

coe,ltRHeHHSI pacnoJio•emr Ha ox;raxt.I(B eMofr mw.;HM reJmeM Mo.nao:ti n.naTe, 
,, XJIOITtia T06YM81KHYIO 

R Y.OTopon Olm npmtJieemt 't!epea Ii3C.711tipYJOl.lzy.ti)-·"'r- Tl\8Hh 'C IIOMOIU:DIO 

4. I'EJlliEBAa TJmiOJIOlli'iECIWI CHCTEMA .. 

~ R.PHOcTaTKpo:aaHKH r~ H ~sMepeHKH pacxo~o:a reJI«a cos~aHa 

cHcTeMa, npe~cTaBJieHHaa aa -qep'l'. CKJ1-2-0I, apx. » 6365-6366 -

- CM .• llpHJIOJtemte i 4. 

5. D:SOPY.UOBAH11E CTEIULA. 

~ HaMepeHHH TeMnepaTypHorc no~ B ~mK YJ\penJieHo IO TepMo

,u;anmtoB (eM. pHc. I~) THna TB0-0,!25. Ha B:tiyTpenneit cTopoae 

I\8,PI\8C8 OOMOTOR npE::KJieeH npOBOJI0111:1IDi HarpeBaTeJID 0 COII,POTHBJiefrH

eM ?7 OM, 0 IIOMOIUbiD KOTOporo KMK~HpyoTQH SHepro~eJieHRe B 06MOT

R8X H liiSMepse'I'CSi ee 'l'6IIJIOII.POBO)UICCT:b. 

~ IIRTSHHH lW[K BCUOJI:b3y.IDTC~ ~a C~OeHHHX HCTOqHHKa TMna 

HB-234, CH86EeHHHe paspa6oTaHHHM B 0B3A n~or~~18TOpOM TOROBHX 

06M01KH OCyn:teCTBJlJ1Jl8C:b 

C IIOMOllt:biO YCT.POMCTBa , B KOTOpOM KMeeTCS 

MOCTO.BWI CXe.Ma .n;eTeRrtiDI HO.PMaJIDHC•H SOHH M TR.PHCTOpHHfi EOlvJMYT8-

TOp. lipK aTOM sanaceHHaH B 06MOTP'8X 3Heprrut OTBO,D;HJJ.aO:b Ha OMH

'tJ6CROe CO!IpOTKB~eHHe 0,5 OM. TOR B 06MOTR8X HSMep~CH C ITOMO~l>ID 

't!eTLipex .n;BYJCKOOp,mtHa THWC 08MOim:Cl;eD. 

bTONaTM3HpOB8HHWi CHCTeMa ~:3M.Opemtfl TermepaTyphl B HHTepBa
H.JIH "IlpaBe.o;-I6" 

Jie 4,2+300 K COCTOHT M3 B.BM l'.Rfifi; "MEPA-60"YH Ha6opa so.n.yJleH B 
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CTaan&pTe KAMAK. TepMOM3TPH l~ coe~HeHH B noc~e~oBaTe~nyro 

uen~ K DHT8DTCH TO~OM IJ,O MKA CTa6K~bHOCT~ID He xyme !0-4 OT 

MO;n;yJI.fi TePMOMeTpKH, co~ePJtaBlero Tamte .IUS& 6ytpepamc ycH~Te~ 

c ROS~eHTaMH yc.H~eHiH IO .H roo. CHrH8~ c TepMOMeTpOB KOM

MYTHpyiDTCa pe~efmHM MYn&THn~eKcopoM THna ItA-004 (npoKsBo~cTBa 

on OHHH), ycH~BBDTCH 6y~epHHM ycH~Te~eM K saTeM nOCTYfiaiDT Ha 

auxo~ AUn THna 0~~.05 (12 6HT, BHP). Tioc~e AUU CKrHa~ nocTy

naroT qepes KOHTpo~~ep TBDa Y.KK-608 (npOHSBO~CTBa !B3) Ha 3BM 

"M.:Ea?A-60", r.u;e o6pa6a'l'HB8DTCH C IIOMOiqldO 7 IDaq$U~'HeHTOB, npe,u;

BBPHTBJibHO 88mtC8HHHX }JAA RBQOrO TepMOMeTpa. 

,lL1IJt ,ItaHHOrO OpHrHEBJlDHOrO H86opa MO,IUTJleH KAM.AK HBIIKCBim 

5 nporpaMM Ha HSHR€ AcceM6~ep. CHCTeMa IIOSBOJI.fieT BHBO,u;HTb 

Ha ua~poneqaT~ Bee IO 1eMne~aTyp sa MHHKMa~aoe BpeMH~ 2 ceK. 

}JJisi perKCT.P8ttmi 6:6 CTpllX "'l'eiiJIOBHX K SJieKTPOMarHHTHHX npo

ueccoB B CIT-MarHKTax IIIH nepexo~ peERMax pa6oTH cos.u;aa 

"PaiiH,D;-8H8Jl.H38TOp" - ,IJ;E:CHTHKaHa~HOe SJieKTPOHHOe ycTpoiiCTBO 

B KpeiTe KAMAl{ C BHBO,IJ;CtM ltHq,opMa'UIDI H8 HH.n;HKa'l'op H BHemHDID 

mrq,pone'tlaT~. YcTpoicTBC• co.u;epu'l': IO 6yi9pamr.: ycHJmTeJie~ c 

KOSqxpm~eHT8MH !0 H 100, 6HcTpmi KOMMJT8'1'0p Ha !0 K8HaJlOB, 

AUl1 H8 !2 6HT C MHHm/laJU,HWJI BpeM8H8M npeo6p830B8HK.FI 1'\.. 0,3 MC, 

onepaTHBHylO flaMS!T~ Ha ~~2 K6HT M BCIIOMOraTeJU>Wle 6JIOKH. "Pamr.n;-

8H8JIKSaTOp" perHCTpHpyoT Ji K8H8.718, Bpe:Mfl B MC H HSMepaeMYJO Be

JJ.HtmHY CHrlfaJIB C MHHHMHJI~HHM BpeMeHeM r... I H3Mepeime 38 I MC 

H MaRCHMSJIDHHM BpeMeaeu r-- I HsMepetm:e sa I ceK • .Bcero perHcTpK

pyeTc.FI sa I UHK~ !000 :JH8'tleHHH HSMepaeMHX Be~ no IO K8H8.7laM. 

6.llPEn~~ PAC~T~. 

6. I. Onpe,u;eJleHHe :{pl'!Tnecrorx TO ROB 06MOTOR MilK. 

CBRSn Me~ RPHTW!eCKHM TOROM I 0 , HanpREeHHOC'l'biD Mar-

HHTHOro IIO.JJJI H K TeMIJe)aTypoi1 T y;noB~eTBOpHTeJl~HO OimCHBaeTCR 
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T- T11 I .. ~--·-. 
Tc- TB 

Hcz --.......... -), 
llc2-H 

(I) 

r.n;e r1 - RPHTH'tieciGiti TOR npH HI == 1 T H TewepaType T = TB = 4,2K 

YpaBHemte npHoJIIDiteHHo onHcH.BaeT I:pHTH'tieOKYJO noBepxHoCT:D I(T,H) 

cn~Ba HKOOHH - 44 Bee.% THTaHa. AHarpaMMH .n;~ aToro cnAaBa npH

Be.n;eHil B /Z/. no H8IDHM pac-qeTaM, ,IJ;J.I.H. H ~ 6 T ~ T ~ 0, 9 Tc(H) 

omH6Ra B onpe.n;eAeHHH I c noMom:DD ypaBHeHHH (I) He npeBHIDaeT 

,...,. 25%, no cpaBHemrro c BeJmtntHaMlt, BSSITIDJJH TJI.s/2/. B npoBo.n;e MilK 

Hcno~syeTcsr cnASB HT-50, HO pas~~e c HT-44 .n;~ oueH01iBHX pac

-qeToB .n;onycTHMO. T0(H=0) ~ 9,2 K; Hc2 ~IO,I T/2/. 

IIo HaiiiHM RsMepeimJIM I36 oc)pasu;oB MeJII{'O;nKcnepcHoro npoBo.n;a 

¢ 0,5 MM KPHTH'tlectme TORK npH 4,;~ K H 2,o T H8XO,n;HTCSI B OOJ18CTH 

I62 - J?5 A. llpK aTOM cpe~eapK~4eTK-qeaKasr BeJmqnHa 
Lo::f'.l 

- ~Ic· 
T ~ - t:;1 t.. - 267 A -,.; - .. N ~- ' 

lcMHH. + 1c MEmo. 1~32 + J75 Ic = =- = 268 A 
2 2 

Onpe.n;eJmM I! 

26? ~ 2 Ii • I 
2,6 + I 

(I - 0) ; Ii ~ 46? A. 

B c~ae, ecnH K~H BO BCeX 00MOTK8X O~OBpeMeHHO .n;o-

CTHrSeT MaRCHM8nbHOrO pac-qeTHOro 8H8'tl6HKSI 

H MaRC. = HORT.+ liu . .n;.+ ~ • .n;. + H ceKT. = 
= 0,05 + 0,0? + 0,07 ·+ O,I£ = 0,38 T. 

llpHMeM Rya~tc. ~ 0, 4 T, ror.n.a np:e: 4, 2 K 

I ~ 2. 46? .I ~ 667 A. 
C ,.... 0,4 + I 

llpK !J. T = T - TB = I K H H = 0,4 T KOMIIAettc 
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T- TB H- 1 IO I 
_____ • __ ·1.i ....... __ = ------·---·-- = 0,21 

Tc - TB He - H 9,2 - 4,2 IO,I - 0,4 

llpM STOM Ic = (I - 0,2!) • 667 :: 527 A. 

IlpH /J T = 2 K Ic = (I - 0,42). 667 = 3f!fl A. 

EcRH ~onycTHT:D Ic = roo A (npH ]HOM. = 60 A), TO H3 ypaBHeHHH 

(I) M071Ho anpe.neJmT:D 

(Tc- TB)• <He- H) 
AT}J.on. = He [

I _ I (H + H i) J = 
2 Ii • H i 

= ~9 1 2- 4a2l{IQai- O,il_ [I_ IOO (0.4 +I) J 
Io I = 4,08 K 

• 2 • 467 • I 

H T }J.On. = 4,2 + 4,08 ~ 8,3 K. 

TaKKM OOpaaOM, sanae DO TOK,f B ~O}J.eAbHOM ~mK }J.OBO~HO Be~K H 
" }J.onycKaeT noBHWeHHe pa6oqero TORS H~ YBe~qeame TeMnepaTypH 

OOMOTKH. 

6.2. Ouega BeJU!t@HH aaeproBW.IeJieHHti 

B o6MOTKax MogeJm IUK. 

Hcxoguwe noJioxeHHH. PaccMoTpRM caMHe EecTKHe ycJIOBHH pa-

60TH MilK: 

I. HaAj~H BO BCeX TO~aX 0080TOR O}I.HOBpeMeHHO }J.OCTHraeT 

MaRCHMBJl:DHoro pac-qeraoro SHalleHH a: ~aRc .~ 0, 4 T (oM. pas;n;eJI 

6.I). 

Z. ITp&eM OJie,lJJlOliUdi TpeyroJI&HHH miRJI HSMeHeHHJI DOJlJl! 

0,5 ceR. no~eM, 0,5 ceR. cnycR ~ T.;n;., T.e. B = 0,8 T/c. 

3. ,1l.na cBepxnpoBo,Itml{ero npoao:n;a )1 0,5 MM, c I045 Cll-mtTeit 

no IO MRM, H30RH.POB8HHOrO Jl8KOM a npe,1.0i83H8"tleHHoro }J.JIJI MO,IJ;eJIH 

~mK, HaMepeHHRe B HHKO noJIHHe norepm sa ~JI (npH BMBKC. = 0,4 T 
H B = o.s T/c) cocTaBHJm ~ I5 Mn~/~JI.cMJ npoBo}J.a. (ITorepm 

38Bb~eHR HS-38 Toro, ~TO mar TBH~Ta OR838JICH ~ 7 MM BM80TO 
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o6hf11Horo 4+5 MM) , npMlleM Wmcrep. '::::: 5 Uf~. 0~ M 

3 w Bmcp. ~ IO M.lbt/ItKRJI. •CM • 

Hs-sa JIHHetmoro HapacTaiUUI :if cna.n;a B ( t ) MOntHOCT:b BHXpe-

mnc noTep:& MaJ!O MeHJieTc.a: :s npe~e.nax UHK.r.LS, a MODtHOCT:& nwTepe

SHCH.blX DOTep:b 38Be,"nOMO He 6j""}l;6T .IASKCl!MaJI:&Ha B CepemtHe UHKJl8, . 
r.ne B = BM«~c.< c yct~TOM na,n;alOil(eit 38BHCHMOCTH Jc (B)). IIpHMOM .n.n.a: 
no~ noTep:& nocTOHHHYD B npe,n;enax ~Jia y,ne~ayro MO~HOCT:& aaep-

roBH.D;eJielWt p = - W ~ !5 ~ -- Ib MB§ • 
.6. t UtiRJl. CM • C OM 

CelleHHe CII-npo:so.tta s np. ~ 2. ro-7,?. a .n;u.HH npoBO~OB. He06X0,1.UI-

MHe ~AR msrOTOBneHH.a: COOTBeTCTBf~ 06MOTOK, npHBe,neHH B Ta6~ 

ue I BMecTe c HeROTOPHMH .npyrnm: xapaxm JPHCTHRSMH ( cr oueH.HBaJI

ca, HCXO,lUI HS TOro, 't!TO rv 50% 6ott. DOBepXHOCTH UHJIHH.npH'tl. MilK 

HCDOJI:&syeTCJl ,D;JIH DOTOK8 TeDJIS) •. 

K THD OcJMOTKH ~cal 

,Jl.mma npo:so.na, M 

06~eM npo:s., I0-4 MJ 

M OCT:& DOfe :b P BT OUUI p,, 

Y~. ll~OTH. Ten~. DOTOK8 
OT COOTB. C~OH K ze~esy 

~, BT/~) 

OKTrtiOJI:& ,IUmOJl:& 

I 
l 
I 

IBO l 200 

0,36 0,4 

0 54 I . 0 6 

,.. 
0 

Ta6mrua I 

.1UIDO~I ceRe- Bcero 
I Ty-
l no.rL:h 1 

! 

I 200 I 450 IOJO 
I 
I 

0,4 I 0,9 12,06 : 
i i 

0,6 I I 35 I 3,I 

34,4 
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pamax B 
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Kpoue TOr< 

O'l'eUO'l'eK< 

CteKJlOTel\1 

JIOBHX pas: 
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B an 
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aeJiesa,..... ~ 
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O:K~ 

I; 2; 4; 

0,4 %; l 
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7. liPE,liBAPMTEJibHhiE VI3MEP:EmiH 

7.I. HsMepeHHe TGn~onpOBOB#OCTH eTa~ MapRH 8-3!0. 

lis Jl14CTOB TOJiml{HOH 0,5 MM CTSJIH 3-3!0 na6paH MarHln~onpOBOJ,l; Mo

J,l;6JlH MilK. }J.aHHHe 0 Tefi.710fip<B OJ,l;HOCTH CTSJUII 3-JIO npK reDeBJ.a: TeMIIe

paTypax B JIHTepaType OTCYTCTBYJ>T. B 1~87 r. B HVIKO cos.naHa ycTaHOB

Ra ,1lJ1JI T6XHH'I6CRHX HSMepemtii BeJ.lH1mllb: i\ KOHCTPY"RttHOHHHX MaTepna

~OB, H8 KOTOpOH onpeJ,J;e~eHa ~~ CT8~ 3-3!0 

A 6 ~ 0,68 BT I (M.K). 

KpoMe Toro, :asMepeua nonepe'Ulaa TenJicnpono,lUiocr:o ~JIDrnponaunoro 

CT6RJIOTeRCTOJUIT8 Ma.PRH fJ?]JJ'Jl TOJlllUIHO~ ~:00 MBl'vl. 

A 6 If= 0,046 BT I (M.fl.) 

CTel\JlOT6RCTOJlHT clx>JlbritipoBaHHfiM npe,lUIC•JiaraeTCSi KCDOJlb80B8T:b B Ten

JIOBHX paSBHSR8X TOROBBOJ,l;OB B MilK. 

7 .2. MarHHTHHe HSMepeHIDI MOJteJm .M!!li• 
B anpeJie I986 r. npoBeJ,J;eHH HSMe!·eHH.a pacnpe.neJieHIDI MarHHTHoro 

fiOJIH B anepType MO,tteJJH 0 fiOMOJlll»D J,l;ST't;lfi\8 XoJIJJ.a, R8K B II.PHCYTCTmm 

MarHHTOfipOBO,IUi, TSR B 6ea Hero ( CM. pi.:C. 2 :£1 J) • BRJla,It MarHHTOnpo

BO,tta B Be.mt<IHHY BH,If.yKl.Ufil B u;eHTpe MTIP: B8JlliK H COCD1'8BJI.fl8T 65%, Baa

HO Tane, 'ITO pacceHHHOe noJie MilK MSJ:o H panuo, Hanpoep, Ha Rparo 
, HMaRo i. 

'ltGJiesa,...., 2%\11 ,D;SJlee npaRTB'IeCI<B paBHO HyJ110. Pesy.n»T:lTli STIIX HSMepe-

HHH nosnonHJm onpe.n:e~:o ~~eKTHBHYID .ttRHHY MarHHTOB kmK. 
KpoMe TOrO, llOJ,J;rOTOBJieHH H COBME!CTHO C 033A BlifiOJIHeHH HSMepeHH.fi 

rapMOHKR MarHHTHOrO llOJ".I.fi Mill\ ll.PH ROMH8THHX TeMIIepaeypax. lis STHX RS

Mepemdi CJie.JtYeT, llTO OTHOCHTeJI:bHS.R: HeTOliHOCT}) yRJ18J,l;RH 'leTHpex 06MOTOl< 

no 83KMYTY COCT88H~: 0,04°; 0,2?0 ; 0,57°; I,7J0 
(no T3 J,J;OREHO 6HT» 

±r0 ). Onpe~eJieHH ocHOBHHe H napasaTrure rapMOHHRH npx no~a~e KMfiY~hc

aoro i'ORa noo-qepeJ,J;Ho BO Bee 'tlei'Hpe ociMOTRK MilK. 

0:KaSSJIOCh, 'ITO no OTHOUleHmo K OCHOBHOR rapMOHHite: B CeRCTYllO.ile 

I; 2; 4; 5 H 6-H rapMOHHKH COCTSBB~ COOTBeTCTBeHHO 4; !4; 2; 0,6 H l 
0,4 %; B OR'l'YfiOJle - I; 2; 3; 5 H 6-H rapMOIDIKH COCT8BJ!.T.t.H 4,5; !,4; [l 
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I4,5; I, 7 u 0,65 %; B npSIMOM ,mmoJI€ - 2;3; 4;5 K 6-H rapMOHHRH coc

TaBHXH 2,J; !5,8; 0,54;4 H I,?%; a B ROCOM ~no~e 9TH me rapMOHH

RH COCTSBRJ.W: 2; !3; 0,8; 8 H 0,!3 %. liTO KacaeTC.fl cpaBHHTeJlbHO 60JI:&

lliHX B8~qHH 3-fi H 5-~ rapMOHHR B ~no~, TO aTO CB.fl38HO C OTCYTCT

mteM B ~SHHOH MO~enM Cfi8UH8JffiHHX nyCTSX npOCTBBOK, ROTOpHe B WTaT

HHX &illK ~0~ 38M8H.fiTb (no yr~y) ~aCTn 06MOTRH. Onpe~e~eHO TSR~e 

BAKRHHe nepe~toca H c~Hra ocen ~aT~~Ra no~ R r~ na Benn~ HHsruHX 

rapMOFmR. 

7 .3. MciiHT8ImJI MilK 29 - JU.I2.86. -
Mo~e~b f~ OX~a~eHa ~0 5-9 K, HO peryAHpHO (qepes HCCRO~bRO 

ceRyan) B03HHKa~ RO~e6aHRa TeMnepaTypu ~o ~ J0-40 K (no TepMoMeT

PY Ha Tpy6Ke BHBO~a reJm.fl It!S Mill{). Llpe~nOJIOUT8JlbHB.fl np.K-cm:Ha Heyc

TOli~OCTH - 60~bill0H TennonpHTOK R reJIHeBOMf 6aqRy no npHR~eeH~l 

K HeMY BOCbMH TOKOBB0~8M. ilporpru~a HSMedeHHi H3-38 HeycTOftqHBOCTH 

peDMa He BHDOJIHeHa. 

7. 4. VlcrmTaH.H.R: MO,p;eJm MilK 25 - 26. 02. 87. 

To~tomre npoBo~a OTKJieeHH or reJm:eBoro 6aqxa (ocTaJiaCh npHRJiefi

Ra HX R 830THOMY 6a~) • B tm'lmei1 ~80TH TOKOBBO~ ( !6 Me,IUOOC npoBO

~OB ¢ 0,63 MM) HQBHTH H8 Tpy6Ry BYXO~ re~ H3 MilK H npHRJieeHH R 

He~ C nOMOmhiD CHJIHRSTHOrO KAe.fl. 06MOTRa DpKKJieeHa H_MarHHTOfipOBO~ 

TaKXe CHJm:KaTHHM R~eeM. Paoum:perru npoxo,II,H B TenJJHX re.mte:smc ROMNJYHH

Ka~. B peZHMe nporoaa napo~ooTHO~ oMeoH renKH Hs c:m:~Ha qepes 

6aqol( H MilK H8ROnHTb ~OCTb B 6a~Re He 1,nBJ10Ch. ilOCJie OTRPHTHH BH

XO~a rasoo6pasHOrO re~ HS 6a~a ~ o6paTHHI fiOTOR H SaRPHTHH BUXO~a 

K3 MilK no~~ ypoBeHn ~OCTH B Ba~e~ I5 OM. 3aTeM OTRpH~ BHXO~ 

HS MllK m Me~~eHHO saRpHJm: BUXO~ HS 6a~a. TeMnepaTypu B PmlK fiOHHSH

JmCD M CT86H~HSHpOB8~0b. 

MsMepeHa SSBHCRMOCTb TeMnepaTyp f~ OT MOmHOCTH HarpeBaTe~, 

npHRAeeHHoro R BHYTPeHHe~ oTopoHe ~apRaca odMOTRK. AHa~s pacnpe~e-
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JieHHJI TeMIIepaTyp DOR838Jl, liTO 06MOTlC8 fiOt{TH He npUJieHJISC:& R Marim

'l'ODpOBO.Q". 

BBeJIH TOR IO A (nepHO~ UHRJI8 I c) B ORTynOJI:&. 3aMet~eH He6oJib

IHOM HarpeB 06MOTRH ( r-- 0,03K). 

8. TOKOWE HCIIllr.Ailli.H MO.Ill1~HUV1POBAHHOV1 MO.n;FJM MilK. 

8.1. Ue~ H peaYALTaTH aRcnepm&eHTa. 

Mo~~K&UHH MO~eJIH B OCHOBHOM aa Ct~eT BBe~eHKH npOBOJIOliHHX 
• <llHTHJie:H ormcaHa B pas,IJ;eJie 2. 

UeJIK HCIIIiT&HHH: 

a) HSMepeHHe TeDJIODpOBO,li;HOCTH !~JleMeHTOB MilK; 

6) onpe~eJieHHe pa6oTocnococ5aoc I.'H MIIK npm: HOMHHaJr:&HHX m.myJI:cc

mnc TORax; 

B) KSMepeHHe aHepro»aAeJieHHH B 06MOTKax; 
"' 

r) OTJIS~a CTeH~a. 

VlcnuTamtff npoBe~eHH IS - !9. I.~. 87 r. OcaoBHI:le pesyJ!bT8TH: 

a) ,li;OCTHrHJTO yOTO~oe RpHocraTHpOB&HHe MilK; 

6) KSMepeao TeMnepaTypaoe noJie MITK npH MOmHocTH BHYTpeaaero 

aarpeBaTeJIH ~o !,5 BT (eM. pxc. 4); 

B) 8 npS:tMOiS: H ROCOti ,lijlDOJIK noo·tepe,ItHO BBe~eHH TOKH lJ.O 100 A 

npm lJ.~TeJI:&HOCTH TpeyroJI:caoro KMDYJI&ca !,5 c (0,75 c no~eM, 0,75 c 

cnan TOKa); HaMepeao pacnpe~eJieHHe reMnepar.yp B MilK; 

r) B ORTYIJOJI:& H ceRCTytlOJl:& noo·:{epe,ItHO BBe,IJ;eHH TOKH .ItO 50 A 0 

~TeJI:&HOOT:&m KMDYJI:&ca I,5 c; HSMep9HO pacnpe.rteJieHHe Ter~epaTyp B 

MITK; 

~) 38DKT8HW OT t~eTHpeX HCTOliHHKOB ace MarHHTH MllK C ~Te~ 

HOCT:&Il Dmy'JI:&oa !,5 o: IIJl- 50 A; l\Q - 36 A; 0 - 46 A; C - 45 A; 

HSMepeaao pacnpelJ.eJieHXe TeMnepaTyp B MITK; 

e) OTJ18&eHa H3M6PH'l'eJI:&H8H annapa'l'ypa, B qacTHOCTH, TepMOMeTpHH 
I) 

Ha OCHOBe SBM
11
MEPA-60. 
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8.2. 06pa60'l'R8 peSYJll>Ta'l'OB 3RC:nepHMeHT8. 

8.2.I. Ten~onpoBOAHOCTl> o6MOT1~. 

Pa.ItHaJI:&Haa: TenJionpOBO,lUIOCT:& oei:MOTRH onpe,n;eJIJL1lac:b no ypaae

rnno Ylyp:&e 

r,n;e 0 m: S - TOJlliUfHa H nJionta.n::o oc 'MOTRH; cf::: 0, 3 CM, 

S = Jt~ cp. e= 3,I4·I5,I·35 ~ I60Ci c~. 
IIpm: l4aarp. = I B:r 9 = 6,25· ro-·4 B:r·mr~ 
AT = T2 - T 4 ( cxeMa pacnoJio'lteHIDI ,r;a'l'l{l![KOB noxaaaaa Ha pKc. I). 

llp:a quarp. = I BT 11 T1= 7,92 - ~',27 = 0,65 K, no TaR RaK npH 

~Harp. = 0 flT2 = 5,5 - 5,I7 = 0,33 K, TO ,n;e:tiOTmiTeJI:OHOe 

~ T = ~ T I - lJ. T 2 = 0, 65 - 0, 33 = 0, 32 K H 
-4 -I -I T2+T4 A= 5,9·Io BT.oM .K npu T0p=) 

2 
= ?,6 K. 

Ilp:a: Q Harp. = I,5 B'l' J1 TI = 9,~ - 8,~ = I,O K, ~ T2 ~ 0,3 K, 

AT= 0,7 K, Top.= 8,7 K K /l = ~:.Io-4 BT·CJA-r.K-I 

( BeJlH1DtHa A CHHSKJiac:&, a .n<,JI'ItHa 6u nOBllCHTl>CSi c yaeJnAe

I:meM TeMIIepa'l'ypu, 3'1'0 rOBOpH'l' 0 He~OlUIOCTH HSMepemtR: TeMIJepaTyp). 

IlpHMe:M B cpe.mteM A= .§a 9 t 4 - • Io-4 ~5·I0-4 BT.CM-II\I 
2 

npH T = ? .t6+B,Z .. ~ 8K 
2 

Ilo ,n:aHHLtM/3/ (pHC. 3) ;rJ;JlSi 3fiORCH,IU!pC,B8HHOH CT8RJIOJI9HTbi (B nonepe-q- . 

HOM aanpaBJiemm:) A 4 2 K r;:::; O,Q3f:. BT·M-I .I\ I , q'l'o 6JIHsRo R zs

MepeHHiiM HSMH Be.1llflmH~. llJ pHC. 4/3/ ,n:Jii! CTeiCJIOTeRCTOJllU'8 CT~I 
nonepeK cJioeB /\ 4 , 2 K = 0,06 BT.M-I.ri. 

ITpO;rJ;OJll>HaJl TeUJIOUpOBO,lUIOCT:& OCMOTRH, ecTeOTBeHHO, 3H8~TeJID

HO BiiiiiO nonep'tiHOi. 3TO Bl1I,IUIO HS Cpi.BHeHHSi TeMIIepa:ryp, pacnOJlOlleH

HliX aa o.n;Hoi o6pasYJOII.leii B ceRoTynoJ.e ,n;aT"qHROB T2, TI m T8.3Ha'leHH.fir 
., . 

T2 m T8 6~sRH Me~ co6o~. 

• 
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8.2.2. TenJIOBSH CBSI3J, o6MO'l'Im c t.ertmTonwoonoM. 

PRe. 5. llonepetmoe 

He 

ce11ewa:e MarHRTonpo
oo.na MO,n;eJlbHOro f.illl{. 

~--- T., . (cepea1..1Ha Ma~HuTonpogoaa) 

~~~J..--____ T1o (Cepe.auHa Ma'2.HuronpoC,oaa.) 

------_'PUTUJlb 

l!. = 350 MM. TOJliUIHa B pa.tntaJIDHOM sanpan

= I7 ,5 UM; c:peJUD!m ;a;ltaMerp 

)J)nma Marmli'ODpOBOlt8 

JlOBBH O = I95 - I60 
2 

] 
_ I95+I60 _ rn r; • .,~~ 

cp.- 2 - •v ~· 
" OneHBM Jiepena;JJ.H Tmmepa-ryp IIJlH pasJJRtlmlX :sap.rumTax nanpa»-

Jlemm 'l'eiiJIOBOI'O IIOTORS, n;nymero 0~! 06!.Di'Rlt t~epes MarmtTOnpOBO.lt 

B KpHOareHT. Ec.rm CtmTBTll, 'tl'l'O M0.-41-10CTb q Harp. paBHOMepHO 

pacupe.tteuerca no BCd BBYTPemteR H cHHMaeTcs no ooea BHenme~ 

IIOBGpxHOOftf M81'mtTOJlPOBOJUi (D .tteticl'l'mt'l'eJIDHOC'm IIO lle'l'speM IIOSI

CBM), TO npH q Hai'p. = I BT 

ct = q Harp. = 5,I2•I~·OM-~ 
'1: Yi·] cj). e 

llOOKOJllaRY JtJ1R C'!B.mt 3-JIO AS K = G,S•Io-3 B!•cy-I.ri, 

L1 T • 2=~· 5' ~ 0,!3 K, 1:1tro BnanHe ,nonyo!l!MO. 

Ho eo.mt YeiUlO nepeJlBe~ He no DOd BBentHel noBepmocm, a TOJID

KO uo ~empeu DJJ.OCKOC!SIIl B c~emnr AA (pxo. 5) , to cxeMa eren.nO-

nepCJtBtm BHrJ'.JfJtllT, RSK H8 pHC • 6 • 
AT ' 

PRe .• 6. CxeMS TellJionepe~atm 
B I/8 MarHH'l'ODPOBO~. 
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YpaBHemte TenJioBoro 6aJiaHca ;n;JLH aJ .. eMeHTa L1 x pasnepHYTOro B 

npaMYD RPHBOro 6pyca (I/8 ~HH OFpyzHOCTK no 1Jcp.) 

cr xi + crz 4 X = <t x2 • r,t,e cy X • A ..s ~ i . s = 8. i . 

ct: ~X- Cf.xi -. cr~ = 0. 

llpx Ll x- 0 noJil"U!M ,n~~qxpepeHUHam.Hoe ypan~emte 

'") d 2 T /~ S d x2 - Cj;'Z- = 0. laa71t,11;!i HHTerpHpyeM 

d T ~z X C d X = /1. s + 'I. 
a.z 2 

T = 2Xs x + cix + c2. 

llpH X= 0 T =THe' CJie~OBSTeJI:&HC, c2·= THe}H HS ycJIOBHH 

dT cKMMeTpKH ( crx~= 0, CJie~OB8T8JIIHO, CI = o. 
OTciO.n;a npH x = W g.(l. " 

A 8 . Cf'2~ (~ C_Q. )2 = 
.w TMaRc. = TMa!\c. - THe = ---;<~ a 

4 2 2 2 /\ ,) 
= _§•IO- .3,*4 • ~7,75 ------ = I K. 

2 • 6,8-IQ-3. I,75·I·64 

B ;n;eiicT.mtTeJl:&HOOTH npx Q Harp. = I BT Hs:Mepeao A 'I' = T7 -

- T10 ~ - O, 15 K, To-ecT:& B npe,IJ;eJisx oWli6KK HsMepeHH:H li T ~ o. 
3TO rOBOpHT 0 TOM, qTO TenJIOBOH UOTCR OT 06MOTKH yxo~T B OCHOB

HOM qepes ~TKJIH, a He qepes RJieH K MarHHTonpono,IJ;. TaKKM o6pasoM, 

T6fiJIOBOe conpOTKBJleHKe Me~ OtMOTKCI H MarHHTOnpOBO~OM no-npez-

H8M B8JIHRO. 

KaR fiOR888HO B pas,IJ;eJie 8.2.2. !ellJIOBOi llOTOR OT 06MOTRH 

OTBO.n;HTCH B RPHOareHT B OCHOBHOM qe~es ~THJm, ROTOpHe npe~cTaB

JlSIJOT C060K Me,IOnle npOBOJIORH ;n;HaMeTpCM dr;::: 0,5 MM 1 B ROJ.IHli8CTBe 

N :: 600 lllT. 

llOCROA»RY H8 yqaCTRe, r.n;e ~TK~H npHRJ188HH K 06MOTKe, T8llJ10 

nepe.n;aeTCH B OCHOBHOM qepes 06MOTKY 1 KM810myiD BijCOK,YID npO,IJ;OJI:&HyiO 

I 1 

I 
I· 
~ 
I 
! . 
I 

. ' 

i ... 
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'l'etJJionpOBO.rtHOCTh, 110 BSlitftO onpe,lte~:l':O Ten.no:aoe COirpOTlfBJleHHe 

OB060;nHOit t180T11( Wlt'.mJieiJ:. Ha yqacTR(~ MeE,Uy KOHilOM OOMO!IGf H 

!pydKOH 0 reJllleU ~ftiJDI HMeBl! A1!HHl" 5 - 8 CM 1 .ItJISI pactteTOB npH

MOM e = 6 OM. 

H8l"'P• =~fAT, 
N ~ cL2 ? S=- . ~ = 0,4 cl\C', 
2 4 

no ,PHc. 4 cpe,l.tWIS TeMIIepat.rypa qm:r£Uie}1 --v 7 - 8 K. 

llo .ttaHHYM J)860f.,/4/ (o.2b-26) npHMt'HSDOO.l8Sl.CS1 B SJleKTPOTeXmiKe 

MOlt:& no oo;nepzamno XJt:MJAeeRBX npBMe~oen nol'(P&S)leJISiercs aa Map

Im rt!O H MI. C()JlepuHHe npoecefi B i;[Q paBHo 99,95~~. B MI - 99,9% 

( CM. TadJl. I/ 4/) • 

Ten.nonpono.rr.aocT:b M~ r.u np¥tne.nena B TaCSJl. I padoTul~/ 
IIpu 7 K A = ? ,5 HT·cM-1·1\1 11 T = 

7 
1_. • ~ = 2,0 I\. 
,b t U,4 

I 
lbJMepoamte paSHocn• Tei4IIepaTyp: L1 T1 = T8 - '.i.'9 = '1 ,JS - 5,5 = 
= I,86 I{ C O.n;HOI'O KOI:Itta k-I lJ. T~ = T1 - T~ = ? ,86 - ~:i,G = 2,X It 

C JU)yi'OI'O KOmta 06MOTRH. 
. A U 

YttTa AT npx q sarp. = o u 'I'r = 0,b - b,O = 0,5 IC u 

A Tz'::: 5,2 - 5,0 = 0,2 1{, no.n.yqHM ,r;eHC'l'BHl'CJlb!IHe 11 Tr =A Tr -

- ~ T1'' = I,S6 - 0,50 = I,J6 l(, 

!J. T2 = 6 T~ - /1 T2'' = 2.J6 - 0,20 :: ~,IG K, 

1\ T ~ 'l'r+L\T2 .::: J,:JG + 2,1§.. = 1,?6 K, 
w op• = 2 2 

~ro xopomo ooananaeT c pacqeroM. 

8.2.4. 3segret!)eO~He qoTepx 11 o6MoTgax t~. 

i3atmTI<a BCeX MGrmn'OB O,IJ;HOBPO).!C~HHO C !peyroJI:LUMM UHI~J!OM 

~1MTe~bHOC'l'UO !,5 C (0,?5 C poeT, 0,7G 0 Cfian TORS): 

Ull - 50 A, Kll - J? A, 0 - 46 A, C -· 4l> A. TeMIIepaTypu BHYTPeH

HKX ,1481'-cmROB, no cptmHOHmO C DOlt83l:ilmSIWI B O'l'CYCT:Wlli l'Olta B 
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MBI'HHnx, D'M.emtmro» CJI~ o6paaoM: L1 T0 == 5.42 - 4,48 = 
= 0,94 K; L1T4 = 5,28 - 4,42 = 0,86 K; 11T6 = 5,20 - 4,39 = 
• 0,8I K. no po. 4 HaXOJtlll COO!Be'J!OTJIYT!lQH8 'l'&DM B8.1.11Alm8M L} T 
TewtepafY.PH lil MOOUIOOR H&rpea&TeJISI: 

T0 = 5,! + 0, 9 • 6 K, (l Hal'p. ~ 0,3 Br; 

T4 = 5,50 + 0,86 = 6,36 K, QHarp. ~ 0,29 B!; 

T6 = 5,50 + 0,8! = 6,3I K, G.-uarp. ~ 0,23 BT. 

Cluarp • = 0,30+0 ,29+0,23 ·~ 0,27 :81', n'O OOOTBeT09YO'l' 
3 

Mom;Hoom aneprono'l'eP»• 
llooROJUJ<y JtJIJI JWmoro npOBOJlmmB B pacoM&T~eMOi1 o6.nacm 

HHJlJl«lidt • 'UlOroT no!e,Pll aa ~.71 ae smm:osrr o:r it6t, MOillHOOT» 
notep:& o6pa!HO nponopttHOH&Jl:DH& Jg~Henuoom IUm.118 H AlB I o 
BH.Pacmecr B !,5 pasa, T.e. 0..= I,3 • 0,27 ~ 0,4 BT. 

3Ta DeJDiqms& ~eTca B npoaepxe nyTeM 6oAeo TmaTO~AHoro 
mu.tepemm 'l'euJiep&!JP li 'l'OKOD, O.JnlBRO, Dp,&l'l Jm OBS npeBHCR!L' 0,5B!J.'. 

9. 0~ PE3Y.l.rbTATOB. 
• 

Bamoflrnmi P8afJIDT8'1' RCtnn'amd1 COCTOIIT B ~M, 11'1.'0 mmy~ 

BHft ~ 0 ROCBeBHHM RPHOOTBTHPOBaHReM p&OOTOOII0006eH. Qduq
HO TQltOe R,PHOOTBRl)OBamte npm&eB.S6TCSi JtJlSi MSI'HHTOB 0 IIOOTO.f[BBJ.JM 

TOltOM. Ha CBepxiipOJaOJtmneM CmDtpO'l'poHe B Eammm 6eszeJiesBHe ROp

peR!rOpt:l Cllf!?-eHH reJme:BLtLm :rpJdmaam:, npoxo~ Ha p&.W'oe DTO

poro CJJ.OSt r • 0,1tH8lto, MOlitBOCT:L auepreT:necox not'ep» uec:& DO 

MHOI'O pas MSH:SUe, '16M D Mm\ uyKJIO !pOB8, HS-88 OOJlliiiOft .ttmiTeJUr

HOC1'H UKKJia Y"OROPllTe.tlS1. 
K npeBiqlliec'll&l KOOBemroro K,P200!8'.m,POD8HHJI D ycJIOBUX: Iiy.KJio

!lJOD UODO O'HeOH OTO~O'l'DIIe. reDeBorO 000~ II Ox.nmu:taeMHX 

uapmm re.mm roKOBBOJtOB. nocttOJr&Kf npe.mtoJl.81'8eTOSI Jtonycar:o 
ua.PH~Hoe )lBBJlemie JI.O 25 - 30 am, ro Kpu:oc~a~ OKS38J.IOJI 6:w 
BOOH.I& rpouoSJ,t'IOIM. llO;ttOdHH8 !OKOBB0,1lll UO!pe6o:samt 6H ytl!SH<mmt 
no ~ JCKOPif!eJ.ta raaoc6op.Rol OliC!reMH, :aenm.uel.. pormae1!poB. 
a :raae oprammmvzm ooor:aeTc'l'BYDI~ero o6c.n;yDD8Hlm. 

~ 
, I 

i 
i-f 
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IlO,D;TBepilt,Il;eHa npamtJI:bHOCT:b :mt6opa npOBO,IUmKa ,nHaMeTpOM 0,5 MM. 

0H 06Jla.D:SOT .lJ;OCTaTO'tJHUM sanae oM IIO TORy H TeXHOJIOrU1JOH. IlpOBO,IJ;OB 

MeH:E>mero ;zn~aMeTpa Hama npoMHillJieHHO<~T:o ae :mtrrjcKaeT, a .n;ocTymiHil, 

OJiaro.napSI acnoJIDSOBaruno Ha YHK, npoBo;n; ¢ 0, 8G r..ar.t ycJIOntill1JI 6u Te

XHOJiormo, npHBeJI R YTOJ1IIleHmO OOMOTJCH H IIOTpe60B8JI SHQUTOJl:DHOrO 

y:BCJllfqeJUIS! pa6oqero TORS, TQR RaR Ha TOM xte .IUISMeTpe MOEHO pac

IIO~OEHT:b MOHEruee RO~qeCTBO BHTKOB. 

TenJionpoBo.n;nocT:o o6MOTKH B p~uraJI:oHOM m oceBOM HanpaBJieHRSX 

;D;OCTQTO'tJHO BeJmRa, q:ro C.ml,ll;eTeJl:DCTHyeT 0 xopomej.i CRJie}ll(e CJIOeB. 

0,1UISRO, IIPOBe;D;eHHJ:le npe.n;BapHTeJI:DHHH HCIIHr aHIDl IIORaSaJIR, 'tJTO ClAOJ18 

K-II5 C JI-20 o6.na.n;aeT He:mtCOKOil ~~esHeit H TepMOCTO:tiltOCT:DIO. Ilo

OTOM:Y B ;D;SJIDHeiilllyro nporpaWJJY RCimTlUG1ki MO.lJ;eJm MilK CJiepyeT BRJJ.IO

'J.lHTll MHOrORpaTBOe TepMOURRJm.POBSHE>; OT ItoMHSTHOW .n;o SSOTHOH TeM

nepaTypi:l H IIOCJlOJJ.YlOI!tHO HSMepeHH.fl Tl~fiJIOllpOBO.n;HOCTK H pa60TOCIIOCo6-

HOCTH 06MOTRH. Heo6XO;n;HMO T8Rl!e np~>,nOJ!JtK1':& fiOKCRK OOJiee IIO,U.XO,IUI

mero ROMllOSHTa. 

0CHOBHHM TepMH"tJeCRHM conpOTH:S.IleHBeM ;D;JIS! OTBO;I«l aaepronoTep:o 

HS 06MOTRH B MO,D;e~ NIDK HBA.f!eTC.fl TiSCTOR ~THJieil OT RpaSI OOMOTKH 

,no Tpy6RH C reJIHeM. KpoMe TOro, cPlUHJm .D;OBOJIDHO HeTeXHOJIOrH'tJHH. 

Il08TOMY B HO:mnt ROIICTpyroniSIX MilK H 300XO,IU!MO yttopatnmaT:D ,no npe,n;e

Jia 8TOT yqaCTOK ~THJieti HJm OTR8Sht:B8T:&OSi OT HHX, nepe,n;aBaSI TeiiJ.lO, 

HSIIpHMep, Ha BHYT.POH~l SMOOBHK C :l'OJmeM. 

TenJionpoBO.D;HOCT:b MarHHTOIIpOB~~a ,D;OCTaTO'tJHS ~ OTBO.n;a ~epea 

~eTHpe Me~e HaKJia~ ero co6oTBemKYX aaepronoTep» H BOex noTep:o 

B OOMOTKe, ecnH OHH He 6y~T npeBRU8T:b 0,5 BT. O.n;HaRO, Ten~OOTBO~ 

H3 OOMOTRn ~epea M8rHHTOIIpOBO~ CBH38H C Tpy~OCT:biO 06eoneqeHIUI KX 

BhiOOI\ORal!eCTBeHHO.a CRJie:MRH H H6B091JIOll.tHOOT:biO HX pa360pKH )];llJI peMOH

'1.18 ~JI.H saMeHH 06MOTRH rrpn CRJiei!Re aiiOROH,ItH.ID.m ROMIISyH,ItaMH. 

PacqeTHI:le H aRcnepHMeHTaJil>HO 13MepeHHHe aHeproBH.n;eJieHHH B 

06MOTRe OTJIH'tJ8IDTCSi B HeCROJlbRO pas, IIOBR;D;HMOMJ, US-38 TOrO, qTo 

B pacqeTe npHHSITO He pea~:oHoe paonpe~oJieHHe ~. a MaKOKMaJID-

( 
h-
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HOe pac-qeTHOe SHS'tlelme OTHeCCHO RO BCeM TO'IXaM 06MOTKnjlleo6XO)JJIJ.

MO npO,II;OJ.DltST:& COBeprueHCTBOBatme CT3H,II;8 no CJie.zr.yiOJ.niDII HanpaBJiemuiM: 

I • Cos,n;aTJ> 4 HMIJyJffiCHYX HCTO'ItU!KS SHeprotmT8HH.R.t ynpaBJlf.teMHX 

3BlVl. 

2. 3aBepmKT:& KSroTOB~eHKe K Ha~anRY ycTpO~CTBa a~eRTpxqecKOH 

38mHTH 4-X MarHHTOB. 

J. YoTpaHMTJ> DOMeXH B CHCTeM• TepMOMeTpKH 0 U6JffiiD TIOBHWeHHH 

TQqHOCTH KSMepeHHH Te!mcrepaTyp. 

4. YCOBepmeHCTBOB8T:& CHCT8MY 8BTOMaTRSauHH HSMepeHHi Ra 6ase oBM 
"llpaBeu-I6". 

5. 06ecne~TJ> cTeH.n; npx6opaMH ~ ro~on sanncx TOROB B o6-

MOTlmX. 

6. ClW:SKT .D pacxo,n; ilUI,II;ltOro re.ll~H II.PH HC11HT8Im.RX. 

I. 3;r.wnep:aMeRT8Jl:&Ho .zr.oKasaHa pa6oxocrrocodnocT:o MMnyJ.i.:OCHHX 

MIIK c KOcBeHmiM KpaocTaTK.POBaiDieM. i 1 

2. IIoRasauo, 'ITO KPHTR"'!ecK:e:e roror MarHHTOB MIIK 3HatruTeJI:&Ho !1 
npeBamaroT pa6o~e (60 A). 1 

J. lisMepeHH Ten~onpOBO~OCT:& OOMOTKH H MarHHTOIIPOBO,n;a • 

4. lioKasaHo, 'ITO Ten~oBoe conpoTHW1eHMe MecTa cK~evJrn 

OOMOTKK C MarHHTOnpOBO,II;OM CJmiliKOM Be;mKO, a Ter~epaTypa HarpeBa 

06MOTKH onpe,n;eJmeTCH B OCHOBHOM B€~'IHHOM Ten~OBOrO COUpOTRB~eHHH 

yqacTKOB ~TR~eM, H8XO~CH Me~y RpaeM ODMOTKH H Tpy6KOH C 

reJIHeM. 

5. Onpe,n;eJieH ypoBeH:O aHeproB~.n;e~emdi B rv'fllli. 

6. K He,n;ocTaTKaM HCJ.Th(T8HHOM rvo.ne.mt MilK MO'IKHO OTHeCTH: 

a) HeTO~OCT:& yl\nanRH o6r~TOK; 6) 60~billOe RO~~'leCTBO KOHTSRTHHX 

COe~eHHM npOBO~OB H C~OEHOCT:& HX KO~~TaUHR; B) C~O~HOCTD TOX

HO~OrHH C60pKK ~TH~e~; r) qpesMeiHaH ~Ha CBOOO~X yqacTKOD 

I 
I 

f 
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<f>HTHJie:ti. 

7. PeKOT:/IeH,n;o:aaT:o ~mroTOBJICHUe H liCmtTa:tme OIII::ITHoro Mllli c 

TO'lHOCT:OIO YKJ'..a.n;KM OcJMOTI\.H B COO'l'DG~~CTBHU C T3 Ha MO,ItOJibHiik~ MilK, 

BO,n;a, TellJlOOTBO,n; OT 06MO'l'lm OO~ec~~BHT:& 0 llOMOII{:&IO BcyTpeHH8I'O 

3Meemma, )l;M H3I'OTOBJ.i.8Im.R: Y.OH'l'8:KTHOii llJISTht HOTIOJ1:030B8T:O <i>oJI&-

I'l1:IJOBaHHlill CT81\JIOT8KCTOJ:W:T • 

CMO~ K-II5 npOBOCTH MHOI'ORpa!HOe ·~epMO~:KnHpOBaHHe MO)l;C~ OT 

ROMHaTHOli )l;o asoTHo!i TeMnepaTypu H nocJie,n;yiOll(He :asMepemm :renJionpo

no,n;HOCTH o6MOTRH H pa6oTocnoco6Hoc,r:a MilK. 

9. llpO,n;OJ~Tb COBepmeHCTBOBSWie CT8HA8t B TOM -qgc~e: 
" 

a) COS,It8Tb 5 ROTO~MF.OB UHT8HH.R: C :~6Rm~ ynpaBJiefmeM, llO BOSMOZ-

HOOTH, OT 3BM; 

6) aBTOM8TH3KpOBaTh B08 R3M8p8HE:.R: :1a 6aae 8Bi\1 "llpaneu;-!6"; 

B) TIOBHCHT:O TO~OCT:O H3MepeHH~. 

; I 

~ 
r I 
;'I 
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·. 

Ha pa3_;:s.6oTF.Y 1-r :-:3I'C'l'03Jiemre r.:o,reY".:li cBepxnpo:so,TIJD.l\ero· 
MY~7lHIOJl:SHoro :·:op_98K'l.'opa C. liT·~) HynJioTpoHa 

I.Io,ne.JTh :.:ill{ ;D;OJD::ri8. CC,J:e::;:::aT:O 'i8Thp8 rpyTIIlli OO!.:OTOI\, C03,I!;XO~ 

C ~om-'iTTJi!!'e ~·.----,uTrTuue rror.r-• -~=·o·· ~T 'U',...CQ~·~ TIT;iiTQJII!i TI"f<T.'.!TQ'c~ f"\o•rcrp"\/'"TQTI-.J.),.v,u.J1lV.LJ..\..r.'.l. lV!C-.LlJI.i. ~-:l...Ql .,~,L;,... l ... _....,'.n.J.'.J., ~1 .d. ~~~L .L. ,.u...o:• 4-t ••J:·;J.J.u .iJ.. vvl' •Jli .d . .b 

II rrp.F.MOi1 OI\':.'3Ti0JI:S. raoap::Tr-:251 .TI;.lli·IHa ::Ill\. - 350 Mrvr, BHyTpeEITIIti 

,!J.i:al~.:eTp I\ap~:.s.ca - I50 r,rr,c. 1.:2.I':rmTF...cre I 3JI8I<T.Pl1"Y:ecmre xapm\TepncTnrc: 

rv.o.ne.1ll:I: MyJI:sT:rrroJII:>Horo Ko_;.pe:·:Topa np:n:.e.neH1I B Tadmrue: 

'I :III TI O.llii 

Kocot: .IJ;I'IIIOJ::o 

Tipm.:o:i!i C8KC'I7TIO.!To 

ilp.HMOM OKTyi:OJI:S 

I;e -~u- :::."rc.:o('rn ~ .1. ..-- ..... -....,.~U.l .._, .._ .b 

0, G7 ro 

O,C7 T 

~- ""/ ? bo '.i. ~ • .:"' 

0,07 

0,07 

O,I9 

0,05 

T 

lf1ICJlO · 
EL.iTI8p .... 
n::·nwB 

A . 

'1 -:-n3 · ""' • ..LU 
r;; 

t.[. IOV. 

4,1·I03 ·· 

0;75.ro3 

YrJIOBHe IIDOT.fi:-J.eHHocr::r ~:az·:,.ox rD'rriiTcl o6?.10TOK E2.F..3 :rra TID:Z:Jiarae-. ~ ~~ ~· 

:.:OM .P:~ICyime. To"Y:HOCT:b pe2..i11:3ar.:;llli JI'L03I:IX ?IHTepBaJio3 He xyse ±I0
• 

06MOTKK OI\.PY.:.\81-:H E8.-::83:.::h.TJ\1 np:vlO!;l TO.ffi.IU1HO:fi H8 r,:eHee 20 l"i~M 

B pac'ieTe Ha rrporryci<:mme 3cei'o rr.ari:;r:Horo rroToKa. I.IarmrTonpoBo,IJ; 

ITI:IXTOBaHHbii:::, TOJ".t.IJ.Uma .illi8T03 7.\8.7I83a 0, 35 IviNI. 

Tai\ KaK EapKaC i.'IIIK ~e .<-::BJI.ff8TCJi 1IaCT:SI0 BaKyyMHOH CHCTeTvTI:l 

HOHOIIpOBO.TI;a, ,norrycEaeTC.H ero CI\B03HOe CB8pJI8Hl18. 0-LJia;;~,:nem~e· 

06I.IOTOI\ - I\O::;B8HH08. L1iaiW:.U::E.Jl:SF.1:!8 pa<)01UI8 TQf.H B 1\ai:Q:I;Oit rpyirrre 

o6r·.IOTOI\ He .=;;oJI1:nm npe::ai.llile.T:o 60 A. ~o.D:\HO OhiT:O npe.nym.:;oTpoHo ·. 

7.\8CTI\OO C08,Ly:HOHH8 f.iiTI{ CO C':'PYETY.PEO;r KBa)WyrrO.JThHOi~ JI:Hi3 oii. ·.· 

~ 
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ReJiaTeJI:OHO KOHCTPYKUI1IO Ma.I{eTa cn:eJiaT:o rr.aKc!1:.1ai1:0HO 6JIIl3Koi1: 

K pa6otrer.zy- Baplla.HTY. 

B npouecce npoeKTl1pO:BaHI1.a M yTO"...HeHM!I pac'ieTOB MOY.JT 6H.T:s 

BHecemr I13MeHeHM.ff B KOHCTpy-~z:ro Iv!IIf{. 

vr E T!lcc~·~c1'..·-r<~ 1"1• • .. • .MJJ."' .L\. .... .L.i. 
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