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MHUHHCTEPCTBO BbICIUErO H CPEIHEIrO0 CNELHAJBHOIO
ObPA3OBAHHUA CCCP

MOCKOBCKHH ABTOMOBHJIbHO-NOPO)KHbIM HHCTHUTYT

Ha npasax pyxonacu
YAK 621.437.001.1

KaHaHaat TeXHHYECKHX HayK, CTapliHi Hay4HbIi COTPYAHHK
B. C. benuoBhnu

POTONMOPIIHEBDBIE NBUTATEJIH.
FEOMETPHS, KHHEMATHKA, AHHAMHKA

(CneynanbHocTe Ne 190—TenJsioBble ABHraTeJ M)

ABTOopediepar
AHCCEDTALMH HA COMCKAHHE YueHOIl CTeneHH
AOKTOPA TeXHHYEeCKHMX HayK

=1

Mockea - 1971 r.



MAHMCTEPCTBO BUCUETO ¥ CPEJIHETO CIELUMANBHOTO
OBPA30BAHUA CCCP

MOCHKOBCKUI ABTOMOBJIBHO-IOPOXHEH MHCTUATYT
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Ha npaBax pYKONHCH

YiIK 621.437.00I.1

Kapanxar TeXHWUYECKHAX HAYK
CTapuuik HAYURHA COTDYNHUK

B. C. BEHMOBHY

POTONOPUHEBHE ABUTATEIH.
CEOMETPUA, KHLEMATHUKA, IAMHAKKMKA

(CnennanprocTs ¥ IS0 - TEnnoBHEe ABUTATENN)

ABTOpedepar
AuccepranMd Ha CONCRKAaHUEe Y4YeHOHf CTeleRnu
LOKTOpa TeXHWYeCKHX HAYK

Mockea - I971 r.
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Paora BHmOZHEHA B XaGOPATODHE NMepONEXTHBHHX ABMrarexef

FocyxapcTBeHHOTO COW3HOrO HAYYHO-HCCNENOBATENBCKOID T pPAKTOpD~

HOTro AHorRryra HATH,

e e ey

OHURARBHHEe ONNOHOKTH: f

ROKTOP T@XHEYEeCKHX HAyk, mpodeccop P.ll.0oGporaes,

AOKTOP TeXHAYEOKMX Hayk, npogeccop I'.C.Macxaos,

AOKTOP TEXHHYECKHX HayYK, npodeccop ¥.0.CHMAKOB.

Beaymee npeanpuarue yrazauo » PeMEeHERE y4eHOro oo#era.
ABTOopedepar pasocaap " /5-" M;ﬂgﬁ 1971 r.
JamAre XHCCeprauAE COCTOoHTCH " g“ Q%@ZE i97fr.

B8 3acexaund Cosera QaryabrTera ABTOMOGHILHOIO Tpancnoopra Mo-

CKOBCKOr'o ABRTOMOOHXLHO-AOPOXHOIrO HHCTHTYTA.
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Or3uBH » 3-Xx IK3eMNAAPAX NPOCHM OPHCHEATH N0 AZPEOY:

Mockma, A-319, Jleunsrpagcxkmit npocnexr 64, MAIH, ywemomy cex-

perappo,

C xmocepranwme# MoxHO O3HAKOMHTBCE B CRONHOTOK® RHCTHTYyTA.

BBEJIEHUE

B HACTOAmEee BpeMA BO MHOFMX CTpaHaX GOALmO0e BHUMAHME
yIeNnAeTCA Pa3BUTHR poTonopuHenoroc jgsuratens (PIN), xoropwi
pACCMATDUBAGTCA KAk OXWH M3 NOPCNOKTHBHHX THUIMOB JBUrarenoi
BHYTDOHHETO cropanua. Pl no pAry noxasaresol npeBOCXOXMUT
MopwHeBHEe XBMTATENW M 670 MCNONBICBAHWE B HEXOTOPHX oOOjacC—
TAX TeXHUKXU odecneympaer ZaMeTHWH rexnuno—anonouuqécnan o~
dexr. |

Bunyck 6eHannoBuXx PIIJl ® o0naoTh KX NPWMOHOHHA Henpe-
PYBHO pacEWpPADTCA. B nuciexHee BpeMs XOCTUTHYTH YyCreXy H
B pa3padoTKe DPOTONOPWHEBOIe XW3exd, YTO, OYSBWAHO, UpHBe= -
AeT K ZajibHeAweMy pacnposrpaHeHRD ABArarensit aToro THNA.

B Hameil oTpaHe ROHCTIPYKTOPCKME N WCOXEXOBATOALOKNG
padory no P Bexyrca pAXOM Opranu’amnwi s npexnpuATnit.
Hauato NPORIBOACTBO GAMBKNX [0 XORCIPYKTABHOM OXeue po-
TONOpMHeBYX KOMNPeCcCOpOB.

Pa3BuTne PHI.rﬁbdyer C03XaHNS WETOLOD pahqort.srix-:
xBATaTENed, OXHAKO BOMPOCH pacyera PIN.OueRs 0Xs00 0CBe=
MeEH B NATEPATYPS. - ,

B Radopatopan nepcnairunnnx Apgrarenel HATH noi'pr-
KOBOXCTBOM apTOpa XNccepranws ¢ ISGD r. BUNOSBAGTOA KO~

AeKC paGoT, CBRA3BHHHX C pa3padorxol w mocxexosammes PILA.
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‘boxpuoe MOCTO B 3TOM KOMNNEKCE 3AHWMADT NpOBexeHliNe aBTOpOM

Pad o H N0 WCCAEROBARKD UMKAOKRANBHRNX CXeM, onpexeneHun r'e o=
METDHUCCKUX, XHHEMATUUGCKHUX ¥ AHR&JUIECREX napameTpos Pl
ONTUMAABLANX COOTHOmE Kyl MOX1y HWMM, pacyeTy Opraxos rasopio~
NpeAeNenun W anaj u3y HOKOTODUX BONDOCOB, OTHOCAWMXCH K 0dpa~
GOTXe BNUTPOXOWTHON IOBEPXHOCTM padoyeR nonoCTH. Paspadoran-
AN ueTony pacuera Pl pechua cnenmpuuny M, 38 MAJIUMYA KCKAD-
MCHHAMM, HE UMEGDT AHANOTOB CP@AN DBCYETOB NODPHHEBHX ABUTATA~
nefd. |
lgcceprauuﬂ NIDeRCTABAART COGOK OGodmenue nrux TEOPe TU~
HBCKNX HccnencBaRrui, ¢ MOMOWEN KOTOPHX BHNOARER 0ONbIMOY 00p-
€M KOHCTDYKTOPCKUX M 10BOIO04YRYX pador. B auccepraumumu npupe-
ACHH TAKXC Pe3ynbTATH DRCNEPAMEHTANLHOTO WCCIIEIOBARUA T'enJ o~

BanpaxeHHocTH PIJ u paspadoranuye Ho OCHOB® 3TUX JAaHHHX Me=

TOXW YUeT& K KOMNEHCAI[MK TepMuyecxux xefopuaiuui,
luccepranua cocrour ua BBGICRMA, ONMERALOATH INaB K By~

BOROB; coxepxur 295 CTPAHMI" MAUHONKCHOTr O rexcra, I33 unnnc-

Tpauun, I3 T&ONML W COwCOK AUTEPATYDH, BRnoYamumy I98 Hayue-
HOBaRWH.

Peaynbrary u3noxeHRyXx » AKCCEPTAUMM DBOOT OnySimukoBanK

W BONOXEHH Ha HayYRO-TeXHUYeCRuX KOHpepeAyuax, CevuHapax u
COBelaHuAX.

HCCIEROBAHYE LIMICIOMJIATBELY CXEM

PassuTHe napobux wauuy u NopuHebNx JBC
MHOTOYUCHEHELUMM NO

COHDUBOH&BHOCB

JIBTKAQMH CO3NAHURA POTOnNoOpmHEeBOrO TennoBorn

ABHrarena. Opnaro gosnroe Bpeua ycunun uzodperarenafs ocrapa~

JHCH 6espeaynbrﬂrﬂuun, lIpexxe BCETro BCACACTBYe HeynOBJIETB O~

PHTENSHOR DpAasOTH ynaoTHexuH.
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PaccuarTpyBaeMuit Tn P11 oCA3al cmouM ycnexoum COY8TAHMD
YAOUHOI KONCTDYKRAM CHCTOMN YNAOTHORUR, COXpaHAvmen pad o0T o~
CNOCOCHOCTE NpH 3HAYKTENbHNX M3HOCAX, ¢ OUKAOUIANBHON CXeMOH
ABUTaTend, o0ecneuxsamuyeX MPOGTOTY KOHCTPYKTWBHOM OXeMH.

[uxnouzanpHue CXCMW MOTYT NMPUMEHATHOA JNA OOBEMHHX Ma-
HH PA3NUYHOTO HAJHAYSHUA: XBUrATEeNeH, KOLNDECCODOR, HACOCOB.
B nucceﬁrauna NpOBENO6HO UCCNOAOBAHME UMKNOMAANBHHX CX&M, NO3=~
BoNAowee noxo0parh A)NA JARAKHON WamMHNW ONTUMANBLHAYD CXEMy M
CUERWTE €€ mapaMeTpw. Lonee Xerannhiuy pacier MOXE8T ONTH BH-
NOXAGE C noOMOMBD OGCIWEHHHX AAA ADOHX LMKJOUXANBHHX CXOM ¢op-
MyA TEGOMETDRUECKOTO ¥ KMHEeMATHYGCKOTO pacueTta PIIJ, KOTOpHE
NPUBGAEEN B KORUE COOTBETCTBYDLUX TJAB LUCCODTATMU.

QuknouxassRHe CXeMd OCHOBAAN HA HMCMONb3OBAHWK CBORCTB
ONM= W THMIOTPOXOKX (YNODOYEHHHX UK~ U THNOUURACHL). OOLUHO
TAKHO KDPUBNE ONPOAENADTCA KAR TPAEKTOT'MA TOUKM, nexaueh
BRYTDK Kpyra, KOTOpHdl KATHTCA (83 CROABLXOBUR 1O HenoOXBUXH O}
OKDYXHOCTM CRADYFM MAM BHYTDH HO€. B LAKAOMAANBHNX CX6MAX
00pa30BaHRe ANATPOXOUJH CBA34HO C OUKATHBUHMWEM NecTepHeR
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Puc. I. Odpanosanue Tpoxouy B UMKAOMRANBLHHX CXeMmaX:
a4 = JNUTPOXOuZa, O - runorpoxouza.
€ — DJUCU2HTDUCMTET, X — MNPOKDIBOAANWN PaAuyc, =
R — paluycy WeCTEepew, ¢/ -~ yron nosopora poropa,.
¢ = yroa nasopoTa IKCUGHTPUXKOBOrO BANA.
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BRYTDEHHETIO suEBHAEHHH BeNOoABUXHH WeCTePHU BHemHero 3ﬂuen-
ZeHns (pre. I,a), a odpasosamue TANOTPOXOUAN ~ ¢ OORKATHRAHY-
€N wecIeopEell BROERSIO 3auennenus HenoxByxHOH MEGTBPHH BHY T~

PORESTe Iagenuzenns (puc. I,6). B o6 oux CAY4YanX NpPOUIBOKAMUA

I0YXa & rexmy BEe XBuxyme#Cqs OK[PYEHOCTH. B HUCCEPTAUMYN NMOKE~

J8HO, NY® B NEKAONXSABANX CXEMAX MOTYT MCNIONBI0BATHCA TONBKO
TROXOmxy, 00Da30BARLENE OCKATHBARMEM OKDYXHOCTO (uecrepen),
PAXRYCH EOTOPHX T M K OTHOCATCN Xax N0CKEI0BATE/FLHHA LENe.
urcxa (I:2, 2:3, 3.& K ToeXe)o

Odxarusas Tpoxowgy BmscTe ¢ HENMOXBMEHOR ORDYAHOCTBLD BO-
KPYT NOXBRXHON oxpyxnocrn, Nonyvaeu cemgicTpO TPOXOKX, MuEeD-

K{ue orpdammyn, cocronmyn W3 BHEWAOTO K BHYTPBRHEI0 KOHTYpOD
(pme. 2).

Puec. 2. OruGanmag
GBHEH"TB& TPOXOKL. .

Bo3uoxHY ABe CXENTT IIHKTOMXANLHNX Mamuu., B NepBOR K3 Hux

XOHIYpOM padoyell nonoctu cayxur TpoOXouna, a npogpunew poropa
= BRYTpeRRAA OTmGanmas; Bo BTOpOH
_nocru 00pA3yeTCa BHemHel

CXeue KOHTYpD padoueft no-

orudaomeyd, & npoduns poropa = Tpo-
XDHXOH,

Hexxy IIKAKRADHUO CR ML Y NOBRDXHNOCTAMYU padouelt monocry u

EE—

pOTOpa, a TAarKxe MNJOCKMMY OOKOBHMMK NOBEPXROCTAMM, 06pa3ypwrcs
SaMKHYTHG MNMDOCTPAHCTBA NEPEMEeXHOTO 00peMa - pafouwe KaMepu,
B KOTODHX MOTYT OCYWECTBRAT=CA paanwﬁﬁue TepMOLudannyeckie
QUXJAH. B CcXeuax € BHYTDEHHXUM OTUCADLUMY DaivanbHHe YIIOTHe-
B PacClOZaravICA B BeplwHaX DOTOPA ¥ CKOJBL3AT MO 00pal30BAH=
HOMY TPOXOMROH KOHTYDY padoueidl MONOCTH; B CXeMAX C DHEmHAUM
OT UG AR MK pal4a/ibHNe YNAOTHCHUA pasielanzcd B BepUMHAX KOHe
Typa padoye#t monoOCTM M CKONB3AT MO OCpPASOBAHHOMY TDPOXOWIOK
NPOPUAD DOTOpPA. B 000UX CayyanxX pazranbive YINOTHEHUR  0CTa -
OICA HENOABUXKWMM OTHOCATONBHO N&30L, 3 ROTODPHX OHM DPACHONO=
XeHWe [103TOMY YNNOTHERUS MOTYT OYEeHB X¥aJ0 BHCTYNATh #3 Nas0B
¥ NOXBEPTANTCA MUHUMANDHNM TEUNOBHM U MEXAHUYECKUU HATDYI~
KéM. B 006CN@YeHUM (NATONPUATHNX YCXOBUR DPACOTH PaiMBALHNX
YOJIOTHeAUN 3aKanyaeTcs OXRO W3 THABHHX JOCTOMHCTB I{UKJOU-
KANBHHX CXOM.

Ha OCHOB® LMKNOWLA,IBRNX OXOM MOTYT OHTh CO3XAHN MAUUHY
Kax MpocToro, Tak ¥ NNARETAPAOTO0 BpanEH#A. B NepoboM crayvae
noryuyaeTcs GUPOTGTMBHAA MaWWEE, B XOTODOW POTOP W ROPAYC
BpauanTcA BOKDYT HOMOXBUXHNX 0CeM, NMpPOXOAAWMKX yepe3 uenrpu
mecTepew. Bo BTOpPOM CNyyae pPOTOP MAH KOPNyC COBepidaNT nraHe-
TapAoe ABMXEeHMe, BpawadCh BMECTE C MOABUXAOt WECTEPHSH BO=

Kpyr ee LeHTpa, KOTOpHIl B CBOW OYepPOXb BpamMAaeTCA BOKPYT

HeRTpa HENOABUEHCH WECTepHU.

TakuMm 006pa30u, LUUKNOUIANBHHE MaUUHH DARKEGNADTCA N0 ONE-
AYOWMUM NPU3HAKEN:

8) N0 BULY WCTIOABIYEMHX KPMBHX ~ 1A IAATPOXOWARSS M I'H~
MUTPOXOURHUE ; |

6) 10 B3auUMEOMY DaCnoONOZEAuD TPOXOWIH W Crudaoueit = Ha

MANMHE C BHYTpeHHuMY OTRGavynuun (MAM TPOXOURULMK DPAGOuM H
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NONOCTAMA) ¥ MANAHN O BHEUWRMUMM orudabmumuy (uwxy o
poTOpaMK);

POXOMX Ay uy

B) 1O KMHEMATUUBCKON CXeMo - Ha OuporaTuBHWe 'Hamuﬁu '

(414 MawMEN mpooToTO Bpamenua), MamuHY C M18HETApHUM Bpaye

RHGM DPOTODA W MAmMAN NNaReTADENM BpameHuexy Kopnyca i

Kpose roro, UUKAOUNBNEHNG MUY paanuvanres no o
HED DaxMyCcoB HQCTEPEH T M R WIH no |
me# (uneny rawep), i

BByuzy toro,

——
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9T0 NKRAOAZANBHYE CXeMw odecneyusapy NCRI0-

y
¥WIBABRO NMpOCTYD KUHEMATHRY (Tonsk0 2Be moxBuxHNe A8TaNu
9

.B .
PAmanmAeCcA 0 NOCIOAHHOH CXOPOCTEN), onTuManpane YCIOBUA pa-

00TH paxmamnHNY YNAOTHEe RuH, 0raronpus

R3MBHBHUMA padoyero odmaya (curycounan
Be@eHROCTS,

Oxemanm PIIJ. I B

THUR nna JBC Xapaxrep

HOBe amny-
- H THIOTPOXOM AN X Oxeu ¢ BHYTDeHH UMy aruday
| MUMY ©
niraBeTaprayM ABUXEHHE M poTopa. 3ty

-9 -

cnexyer, 4TO NMOANMNHMK poTOpa, padutanmnﬂ B HAaNpHTeHHHX yC-
NOBUAX, B INMUTPOXONARHX CXEMAX HAXOAMTCA B AyumeM [10NOXEHAHU.

B zuccepranuu npuBeAeH KPATKUR 0030p LUMKAOMEANBRuX PlJ
W XOMNpECCOpOB, mpexnaraBEuXCA pa’jAWYRNMM W300peTaTenAMH,
Rayndas ¢ 1901 r., xorZa OwA noayued nepRHA NATEHT HA MUKAOC-
HlaZbHHEe CXEMH, W KOHYaAa padoramu P.Bankxens, co3japmero Ra-
AEXHYD CuUCTeMy YNAOTHeRMH M MOCTDPOUBmETO B 1957 r. uerHpex-
TAKTHHR BMUTDOXOUXHNA XBMraTenh o Bﬂyfpeﬂneu orudaomedt M
NAGHETADHNM XBHXOHHWEM DOTOpA, MOCAYXMBEME NPOTOTUNOM AAA
BCeX BHNYCKAeMyX B HACTOAmNes Bpemd PN,

BecbMa BAXHNMM XA UMKACHXANBHHX HOUKH SBAADTCA pasnau-
UHA, CBA38HHNE C MAKCHMAKBHOR CTENEABD CXATUA, KOTODAA MONOT
OWTh NOCTHTHYTA B TOR MAK MAOH OXEM@, & TAKX8 C TAKTHOOTHD
KOxXOH cxemd. Ind paccMOTPEeHMA 3TUX BONPOCOB KEOOXOAWMO BH-
BECTH YDaABHeHHA TPOXOWMA W Orudaomel W ¢opuyiu XN onpexene~
HAA o0bemMa padoumnx K&H&p; |

'BHBOEGHHO8 NPHUMEHWTOXABRO XK IUMKAOMAANLHHM CXeMaM ypaBRe-
HAE 3MW- ¥ THNOTPOXOKMA uMeoT BMX (0603HAYGHHA CM. Ha puc. I)

X=Ze(FCosZy+Ccosy)
f,{/=ze/r;§m}?zy+c.s£ﬂ)' -

rxe' C =§g (C ?iﬂ

(3xech ¥ nanee BepXHWH 3HAR OTHOCHTCA K 3

(@

NATPOXOWABM, HHUxHMA
- K THNOTPOXONAAM). | : . |
[lpy OCRATHBAHWM BMECTE C TPOXOWAOM HENMOXBHXHOH OKDYX-
HOCTHD MOABMXHOH OKDYXROCTH NMOAYYAEM CEeMOHCTBO fpoxnug (pre.
2), ypaBHeHEe KOTODOTO PR _ 1
| Xc =€ Cos (2 idf+xw5fi‘f/m/(‘
Ye =escalF FxS i+ gy cos(’

rneuxﬂ- yron Nexjy 0CAMM a0CHHCC HENOXBMXROA W MOXBMXHEOR

(2)

CHCTEeM KOOpDAWHAT, CBA3AHHHX COOTBETICTBOHHO C 00KA-
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- THBaeyoft u o0xaTwBRangeX OprzﬂocrHuu,

x%?- ROODIVRATH TPOXOYAN B NMOXBUXHON cCucreme,
Mue ypeBuenpeu (I).

onpenensge-

B otauyue or oduyso DACcCHATPMBAEMUX B Teopuy Orudanyux

CeMelCTB nmockux KPVBHX, ypaBpierues ce-

MENCTBA TDOXGIX BEBUCKT 0% ABYX napaueTpos W K X" . B nuc-

4T0 ypaBsenxe orzdange: cemelficrna
X=X, 5]
- f/ -~ ‘;'//"{;/‘3}

MOXeT O7Th OZYUYEHO, €CNY UCKALYUTE M3 YDaBHEBWA cemelcTpa

Np¥ nNoMou¥ fxodvama

OXHONapaue TP AYCCRUX

Ceprammy noxaszano,

OIXH W3 napauer)os

- DX x|
(6, 8) 2472

Kpoue toro, MOXasaHo, yro Orudannas

TC/IbHO 38MEHN B ypaBHeRuu CeMERCTBA napam
DY riuy

“HBADUAHTHA OTHOCHU-

8TPOB o, 3 npOHuM

HE3aBYC MY MM napauerpauy. Ha OCHOBAHKY 3TOro cpofcT-

B8 OTudanyen YCT&HOBNEHO, yTg ceue

_ Oapomel cemedicrpa Tpoxoun (2).

_ /. 2 |
& C¢ —_—= Z < 2.
Koe =26 ( 25,4 zC ¢4’f4pzc=‘e5fh’ch -'f‘é'.-"a‘ %”Jff?‘%fﬁﬁff@wf)
F f ¥ e
02 =2ZE(C 547 of i + £ [T T ‘

(3)
rne a2 — nnpauerpﬂuecnnﬂlyron.

B arux BHpaxeuuax gmofnon 3HAR CBg

380 ¢ panukanon, a He
Onpenesner paznuyus MeXIy am

1= M THOOTDPOXOuzauy.
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[Iromaxs orudapmeR ompejeseHa NPM NOMOUM M3BeCTHOMN dop-
MyJZN IJIA naomany 3aMKHYTOR RpuBOR

=1 e/ — ol
5",&*%""475 o
[loka3ano, YTO npuMeHuTeNbHO X orndamueit (6), ara Popumy-

a8 MOXET JHThL Mpeodpas’oBala X a3uAy

&,
= 3 cld _ yolX ) foe
& /f(’va/ée J 50
4
rie o€,~ 3HayeHue napaueTpa, COOTBETCTBYDIEE cepexnHe Ayru

RHEUWRETo MnM BHYTPeHRETO0 KOHTypa orudapueit (2€,=0),
Xy~ 3HAUERWE NAPAMETDA, COOTBETCTBYNIEE TOVKE nepeceye-

HKA DHEWHeTO ¥ BHYTDEHHETO KCUITYpOB orudanuelt

[focne HeOOXOAMMHX BHYMCJEHMR MOJyueHa ¢opuysna xna onpe-
JeNeHn] nnomaixu orucapme

Boz = 2% ? [ /Jé, +C e £ *Vcie_, :—g-gm%acmg] (4)

rjle BEDXHWR 3HAK OTHOCKICA K BHEWHEMYy, & HUXHMH - K BHYTpEH~

HEMYy KOHTypaM orudawnuefi.

Ha ocHoBauun ypasnenud (I) u (4) BuBeNeEH BOpuyAN ANd
onpenenenud o0peMa padoyux Kauep HUKAOUAANLHHX MANHH. B

OKOHYATEJNPHOM BHIE 3TW (POPMYJH ULEKT BUL:

A4 CXEeM C BHYTDPEHHUMH OTuCanmyMu
Vi =zfg£/7f{3€-e/é Veiet+2 (2+C%aze sin f -
/4 LC_ s Tl = --_fZ/
TG 7)) garsimg cos[lez )y 72 j (5)
IMA CXeM C BHEeWHUMH OTUGaAnI VMY

Vi =Z*"'€‘"'/7/{7’*z/6 Vi) +2 (2 +cGee 5/t +

rae H — BHCOTA padouedl MONAOCTH.

Ua ¢opmyn (5) u (6) caedyer, 4TO o6nem padouedl kawmepH
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38 OxuE odopor poropa (Q<& (’u{ejj}”) MMEET X =/ MUHMMYMOB
(cxarutt) u 2 7/ waxcumyuos (pacmupexst). I103TOMYy UHCKO Tax-

TOB OXRJOUIANBENX MAUKH

{/‘-_-;zfz =<8 ) (7)

HMagcruanbEse ¥ MyrHMAManbHyEe OCBeMH paldOouuX kxamep

ANA CXeM C BHYTPEHHKMM OTMUCaDMHAMK |
Vic i “Z"E‘e///zz[é Vci) +2(2+Caecsinf -
<G
'"\/7/; -f"/)"" =7 S$717 ‘j?-/ (8)

Xnd CcXeM ¢ BHEHMHWMM OrudarigyMy
- " / , _
Vic main '—'-"-,2"36‘2/-/[?:3[6 VC4-/ ¢2/Z+C‘yﬁ&6$ﬁ?g{ +

c
—r—f’("’ +d""' ’3 Jm-']-’?: (9)
T6 MONOKKTENbANA IHAK nepe nocnexnnu YNGHOM OTHOCHTCA X

MBRCHMA/IBHOMY 00BEeMy, & OTDHUATENBHNA 3HAK - K MUHKUMANBHOMY
00 BEMY .

Pa3nocTh Vi¢meax = Vwin COCTABNAET PAdOuMH 00BEM KauepH

,---...-r

A?c Y, |
Vhe = Z‘zﬁ'eH ,Z (I0)
Taxuu oSpasoM, npu paBHuX aﬂaueﬂuﬂx reoMeTPUYECKMUX Na-

pamerpoB (%, € , ¢, H) pacoune o6beuy KBMED My~ WM TH-

NOTPOXOMAHHX CXEN C. BHYTDEHHUMY M BHEUHWMY OrudapmvMy Onylia-
KOBN. b

JHaA \/muax ¥ \/xmfn, MOXHO ONnpelrenuTh CTEeNeHu CRaTud,
nonyvyaeuue B NUKAOMIANEHYX. MaUKMHAX PaG3N¥yYHHX CXeM

é_ - ‘/K Max. | (II)

Vﬁ{ s
Benuyury £ npu DA3/MYHUX 3HAYEHWAX T M C JJIA ONU~ M

FUNOTPOXOUIHEYX CXeM C BHY TDEHHUMYU OTrUCaDu MMK npuBeieHH Ha
prc. 3. B anuTPOXOMAKEX cXxeuax c BHEUWHUKN orndaomuuu nobru-
rapTcq Becbua BHCORME 3HaveHua £ ( & >30). Haodopor, B TI'u-

NOTPOXOUIHHX cXeMax C BHEWHRUMM OFUOA0LAMYM, 3HAYCHMI & Ha~

2 3 4 5 C
TUA.

Puc. 3. 3aByCHMOCTD, MEKCUMAJNBROH CTGNEHW CXaTUA

cxeM C BHYTPEeHHuMu oOTudapmumy OT napamerpad C:

& - BMUTPOXOUIHHE CX6MH, 0 — TUNOTPOXOUARHE CXOMH .

CTONBPKO MANH, YTO OTU CXOuUH HE MOTYT OHTD WCTONBIOBAHHW IJA

paspad oTrR¥ IBC.

TECUETPUA PIJL

;B UMENOKIANBHENX uaWKHAX C BHYTDOHHYUMY Or¥OanIUMH Crely-
eT pPa3nuyaTh TEODETHYECKUA H necTBUTONBENI KOHTYDH paloueh
nonocTu. B Pl TeopeTuueCku® KOHTYp npelcTaBiAeT cOo0 0K onu-

- TPOXOUERY, Jad EOTo'poﬁ 7z :R=2:3, X=3 (puc. I,a).
dxcuentpucurer Pl _ |

e=R-C =§— (12)

Yron noBopoTa pOTOpA  CBA3AR C yraoM noBopoTa 3KC-

eHTPUKOBOTO Bana & cooOTHOmMERUEM

w=2 T ¢ %)
¥ =3 | '
YpaBHeRUe KOHTYDAa , 3,
X=ECos3y +Q casy«‘j (I%)
f/-': e sc..'ﬁ'.jly} + X S y/

rie ¢¢ - Npou3BOAAWUA parMyc,



= I =

AR
X:Je(jMJJY)+CC¢95yJJ ;
(7;_36 {j;&w&yzvﬂc..w}?y) : (15)
rne _a
—3e’ (16)

- napamerp GOpuN, ABAADWUNCA OCHOBHCH reOueTDUYECKolf XapaxTe-

PHCTHKO! KOHTYpaA.

ypal leBne KOHTYD& B NMOJAPHEX KOODAMHATAX

53=e\// +9c? +0C c:.-:::.s'Zf/-

. | (I7)

Y=oz Zf;] HIN P 7 &S g

JCO05 3y +C oS 'l

C noMowso ypaBHEHMR TeOpeTHYECKOTO KOHTYpA BHBEJNeHN
GopMyny nnA onpereneHKs ero naomanu © u nepuueTpa S
P =Tt +3e) (18)
_ —~/ 2VC

S=12elcr)f(L55) (19)

rae £ (C) - nonnw# AAMNTHYECRUM MHTEeTpan BTOPOTO pOXA.

- Mruka ayrtv xoHTypa, Havany M xommy KOTOpON COOTBETCTBY-
DT 3HAVEHMA Napauerpa y, K Yy

S =J€(C 4,9[5 /Cj:;&:'}‘/.z}"f g—-g, %)_Z, (20)

rae £ (c,(f;) -~ HeNONENA SANUNTHYECKUM MHTEerpan BTOPOTO DOja.
I

BuBerena opuynra Ana papuyca KpMBU3HH TeOPETHUECKOTO
KOKTypa .
%

f’:Je [/+C2+2¢c daé,é‘w/f

21
- 3 +CR<+4c «:d.ﬂfé‘y! b
" WCCren0BAKA 3aBUCHMOCTH ‘KpUBMAHN 0T napamerpa Hopuw. loKa-

J8H0, 4T0 mpw €23 P>0, 1.0. KOHTYp BumykawH. Ipn C<3

KOHTYD WMeer Bormyrwe yuyactky. jaxa ¢opuyna ANS HaXOxJ€HAR
TOYex neperwda.

Uarcumansiag OpAMHaTa KoHMTypa ¥ COOTBETCTBYy®OUas el aoc-
nucea npy c<3

8
. el i e

e -ﬂ'—t.v'.ﬂq-h_—hm“

- 15 -

X, =ec/J- c)-'é'
.- ;/mnxﬁe(/*C)% | (22)

Ha padoTy paxuansHix ynaorrerull PNJ 60..3mo0c BAuAHuE
OKA3NDBAeT MAKCUMANbHO® 3HAYGHHE YTHa & MexXy HODManLn X
ROHTYPY padoucHh nonocT# u ocmw ynaoTHeuug (yrra orxﬂdueﬂuﬂ
PARKANEANX YNXOTHOEUA). C yuBREUWEHMOM O 'wiax UBHOC YMNOTHEH AN
YBEAWYHBAITCA.

B nuccepranuk BuBeXenw Qopuynty N onpeleserus yriaa &

M ero 9KCTpPeMANBRHX 3Hayeluit
S 4

=Qaz¢ AN _"'-""-F_-ﬂ-'— 23
3 Vi+Cs 8¢ Eddiy/ ( )
gmﬂf""‘az": '5"’.”&{

Siwin=t-Qccs l}-ré‘ (24)

HORUYW paxnanrMiX ynAoTHeRuM, cONpMKAcADLMUECH O TMUNKHA-
PUYBCKOR TOBEDPXROCTHD DAGONGH MONOCTV BAKDPYIMeHU PAINYCOM K.
160DETUUYGCKUR KOHTYD pacoveR nMOAOCTY - NKUIPOX0:18 = odpasy-
@TCA XBMXOHUOM uenrpa,aaxpyrnenun.-ﬂencramransﬁun KORTYp pa-
6oueRt nonOCTH MPOXACTABAAET COOON XDUBYD, OKBUAMCTANTHYD TOO-
PETRYECKOMYy KOHTYDY W OTCTORHYD 0T ROI'C WA DACOTORRUM K .
[Tpu cxonvxeHnM pPaisHaAbLHYX YNAOTHERME nO ROUCTBHTOALHOMY KOK-
TYPY, ORH OCTUNTOA KONOXBHXHNEW OTHOOBKTOABHO DOTOPA.

BHBERGHHO8 YDOBHOHMS XeHOTBATOALHOTO XORTYDA NMOET BWK

. CosJ |

Xg=€(Cosdy+Iccosy)+XK [ @

g=e(cosdyraccop)on pgr s cany, (25)
=e(si 3y +ICsing)sp -S2iy + ‘

g3=e( y#J "y ﬁ%ﬁ '

WKW, B NOAHPHHX KOODAMHATAX

/
.2 2 2 [#3¢ 2+ 4ccos 7
93 —[eﬂf9C*JCCJ6szK %Ze-'c W g g Y] |
| | | x-St re+csny -\ (26)
505 =&zc£3 € (3111 Jy 3¢ sany )+ VHc!#-LZC CoOSRY
€ (cos3 -‘ﬂiniﬂ.tz_%‘ 2 .
,. ( ff-chayJ)J-nw_'_c tAccoszy




- I6 -

Tpu BpameHny POTOPA PaIu&NBENE YNNOTRERUA HATrDyxaprcq
cunauy MEEepHMU. UTOOW He MONYYaTh CAALKOM CONpuMYX ycmnnﬂ',
YNXOTHREMA BHMONEADT CPABEUTENBHO TOHKUMHU. II03TOMY Benpupmy
Ko uany 7 NeHCTBUTENBHNA KOHTYD padouell monocTs mano orayya-
eTCA 0T reﬁpernqequro.

llocrexzHee MO3BONAET C HENBD YNPOWLEHUS 3aMERUTL TOYHYe

| ypaBHeHmi XeRCTBHTENBROTO KOHTYpa (25) u (26) NpUOIAKE HHEMY
YDABHERUAME, &RANOTWYHHMY YDABHEHUAM TeODETUUYeCKOTO KOHTYypa

(I5) u (1I7), 38ueHUB B HyX napaMeTp GOpuME C BCIUYMEOR

C= ez (27)

Torza

Xg.17 ——JE(J Cos Fwr (' cos 51//
‘??q 7 —-36/;3( S0 3 o C 5147 }U/

Sﬁ-rf = £ Vﬁgah 56"&05,3?7
Yg.n = awéjﬁﬁdﬂdw-ﬁé"&fﬁ_ﬁ (29)

053¢ +(cos

Iposenentoe B AUCCepTauuu Kccaer0BaAUe NOrpewsocTy Npu-
C/NAXEBHNX Y

(28)

paBuesud (28) u (29) nmoxaswBaeT, YTO OHA OTHOCH-

TG/IBHO HeBenWFa. 310 XaeT BOSMOXEOCTH BNMOJNHATH MEOLME pac-

HETH, CBA3&HHNE C. A6MCTBYTeNLEYM
KCHHNX ypaBHerwit, c

KOHTYDOM npu ooMmouy npuonu-

MCKIDYan, OIRAKO, pAacYe8T CaNOro JekCTBU-
TEXABHOTO ROHTYpA, KOTOpWY

CI8LYyeT NMPOU3BOLMTE MO TOYHOMY
ypaBrenun (26).

Benene | |
ACTBUE TOro0, yro NpuONuXeHHNe ypaBHeHUA NeHCTBU-

TeABHOTO
KOHTYpa oTnuyantea of YPABREHuX TeopeTHyeCKOoro KOH-
TYpa 10
yp ABRO KO0athhuumenTon ', pee hopuy N TeopeTnyeckoro
KOHTYPA 3aMeHOM napaueTpa ¢ Bemuwyuuon ¢ |

npeodpasynTca B
NpuoaKzenuue Gopuyny

R&HCTBHTGHLHUPD KOHTYypa.

Euﬂuua ‘
15Ba8 TOoNUMHA pﬂﬂHﬂﬂBHHx YN OTHE HUH orpaﬂuquaaer-

oL}
- T i Y i o S

< IT =

cfl yCRIOBUENM

' tﬂ-rf‘n '-'-'Aeﬁd.ffﬂ g;—ﬂa,( '{;6 o (30)

lpoduns poropa PIJ, cooTBercTByDHWME TEOpPeTUYECROMY KOH-

\

TYPY padouell monocTu, o6pasyercsf BHYTDEHHUM KOHTYDOM OTru0an-
me# ceuercTBa snurpoxoux (2).

[lepenvmeu ypaBHerRue orudaomeit (3) npu X =3 ¥ orpxma~-
TeNbHOM 3HBaYe8HUY paxvkana

Xoo=3€ (Ccosix -5z siné X SR -5 u’c2 Sie cas&aecawae)

fee =3e (€ sinir+3e sinéxcesie—5 CEsin TR o535 5442

logcTaBnas B 3TO ypaBHGHue 3HayeHuMA napamerpa or X, =0

()

X0 332“%? , fonyyaeum KOODAXHATH AYTH DHYTDEHHeIO KOHTYDa.
YpaBReRue npoduad poTopa B NOAAPDHEX KOODAUHATAX 3IaNKUNEM

B BRAS

S');'IZ =\x%. *35
97,5,5 = Q&Gt‘? :g—:—f:

. Tlpodmas POTOPA, COOTBETCTBYDMM AEHCIDUTENbHOMY KOHTYDY

(32)

paﬂdﬁeﬂ nonocT#, o0pa3yercA orudaomeit cemMefcTBa IKBAIAWCTAHT
anurpoxoul (XeMCTBMTOABHHX KOHTIYPO3) WAM, YTO TO X8 cauoe,
pHemHel! skBuiucTanToff orudanmei (3I), orcroAmedt 0T mocneaHeH
B8 pacCcToahuy K. |

BuBeieHHOe ypasHeRue npodusia poropa, COOTBETCTBYDNOTO

ReHCTBUTENBHOMY RONTYDY pacoyeRl nojioCTH, UMEOT BUA

Xez. g =Koz + K ;/"5- ,
: s ol (33)

""Xa;

ao.¢ = LUog 1+ K .
ff/d'? ‘:{ ‘ \/X;‘i-f-f{;i'

- /
BcneicTBe TPOMO3RKOCTH BHpAxeH JNA NPOU3BOAHEX Xo

Miﬂga ., pacyeT N0 STOMY ypaBHEHWD HECKONBKO cCroxeH. Ynpoume-
HWe pacyera MOoxeT OWTh JOCTWTHYTO, €CJAM BOCNOAL3IOBATHLCA MNpHU-~
GAUKEHHNM YPaBHEHUewM JeHCTBUTENBHOIO KOHNTYypa. Toriaa ypaene-

Hue npoduas POTOpa noayvyaeTca 3amerofl B ypasueHuax (3I) u






