meHEA M HSMEHOHME ero BIOJb Nyuka, BHABICHAS BIMAHAA DASIWUHHK
$AKTOPOB HA COMpPOTHBICHAS NBHAEHWO [OTOKA. [[0CTABNSHHAA safauad OF~
HOCHTCH E DASpPHAY HaWGOLee BAXHNX OPW HCCHEBNOBEHME 5JPeHTUBHOCTE
TENNOOOMEHHEY YCTPONCTE NonoGHoro THNA.

Padora, BHMOAHEHHAH ABTODOM, ISMA& B OCHOBY LHCCEPTALEH.
Jmccepraus COCTOMT K8 BREJGHMA, 4~X Iiap « NpPUIOECHEH, WMEeT 69
PHCYHKOB H gororpadfui u 2 radauu.

DHCIEPIMEHTATEHAY YCTAHOBKA M YCIOBUA NPOBEIEHUH HCCIEACBAHUIA

Bufto mccnerosano 15 pemerwamwx nyukos ( kaxmu# 2 10,8 # 6 pa-
£OB) HA 28[OLRHEMAUECKOS CONDOTHBISHHE W Ha WECTH MyuKaxX NpOBene-
HO MSYUEHHE DACHpeNtleHHd ASBICHHA TC NOBE[XHOCTH TPYGOE B HAKIOM
ms 10-TH DENOB nydsa. AuaMeTp TPYOOE d= 18 mu,

YoraHoBKa, Ho KOTODOA NDOHSBOAMIOCE HWCCAENOBaHHE, COCTOHNA KB
2P PONAHAMANEC KO TPYOH DASOMEHYTODO THNA C NONEpeuHHM CEYORKeM
2702270 MM, BeHTRISTOpa EBI-8, passBaBmerc Hamop BOSAYXA Ao
4900 "¥m*, BIERIDMUECKOR CUCTEMH, NMOSBOMMBEEH OCYNECTBHTH Oeccry-
IeHYATYw NONaYY BOSIyx&. (soTaxy, CHITHE [[E DsHMUHHX poEMMax pa~
GOTH BEHTHIATODHOH YCTAHOBKK MO NOMEpEw:OMy CEUEHWH TLYOH, CBMIE-
TENHLCTEOBSIM O DASHOMODHOCTH CEODOCTHOTO MOAA NOTOKE, 4ro ofecme-
gUBANOCH YCTEHOBEOW B aspoiudaMruecxod TDyoe mepell MOLESNbY IBYX
ceTYaTHY YCHOROHTeIEH, _

QCHOBHEN SIEMEHTOM BKCISPUMEHTATBHON yCTAHOBKM ABAASTCH pabo-
unil YYacTOR © BMOHTHPOBAHHOH CHEUKATEHON MONenb, NOBBONABTSH
BapBHPOBATH OTHOCHTEIbHNE MONEpEvHHe War Tpys ¥, or 1,16 mo 8,0,
8 OTHOCUTEDbHNE MpONO/bHEE uard ‘H-or 1,0 £0 3,3.

Onpegenerne X&pakTEeDKCTHK MOTORA - AabNeHKHE # CKOPOCTH - OpH
pASTHMUHEK DEXHMEX TOUSHUH MTOMBBOLMACCE W3BECTHHM CHOCO0OM € OpE-
MeHeHneM THEBMOMETDHUECKOH TPYOKE M OTOODA CTATMUECKAX AaBNCHUA IO
¥ 88 NyuYKOM. Pacuer CXOpDOCTH NMOTOKA NPOWSBOAMICH HA OCHOBES HHTEI=
pana Bepayany nnf HECKHMAEeMOH RMIKOCTU TDH HeMEHEHKN UHCEX Peii-
somhce of 20.10° zo 65.10%,

TIpoMyBKa KAXAOI0 NYyUEA OCYLecTBIANACh MSOTEPMAUSCHIM NOTOROM
BOSHYXa, TEMIEpaTypa KOTOpOr0 WEMEpANaCh IAGODATODHEM DIYTHHM Tep-
womerpoM ¢ Leuoll gemenns 0,1°

C ueTBO WSYUSHHS DACTPSHENCHUA NABUCHHA N0 OKDPYFHOCTE TLYOEM
fu HSUOTOBIEH ONHOKAHAMBbHHI UMAKHIPHUECKHE soHm, Ero Tpylrs [MIMHOH

500 um % § 18 uM mMena B CpemRell 4ecTH OTBEPCTHE nueweTpox 0,20 m,
COSIEHABIESCH C MHOTONpEJEeNbHEM MEKDOMEHOMSTDOM XIACCA 0,5, Hee~
peH#s NPOUBBOJMINCE C TOUHOCTHD 1%/2 . AmcHanbHOE HEPSMONSHES I
yraos0e BpameHHe SOHME NOSBOLANO NOIYWHTH EADTHHY NaBEeHEll H& 0O=
5epXHOCTE TPYOEW B KAXIOM DALY AYyuEa.

KsuecTsO SOHNS GHAC NpOBEpeHO TPalyRpOBEOH, e;gmmmaica B
¥CTRHOBNOHUH CBABK MABICHUR P,=4(¥), uaMepeHHOTO No OKPyEHOCTE BOH-
8, C ONDEIeHEHHHM XADAKTepHHM NABISHHCM. Jlns (uECEDOBSHEH HSMODE-
#eTBHONO OTBEDCTHA SOHNS B HYEHOM CEUCHME fur 4STOTCBAGE BROETDO-
Wy, BBOAMBMAACH BHYTDD nyUEd.

UETOj, BHCIEPYMERTANGHOTO HCCHELOBAHUA

BBULY CIOXHOCTH SBJICHHH MONEpEUHOTO ofrexaHHA PEMSTUATHX Ny9-
xoB NOCTaBIeHHAS Sajaua Moxer OuTh pemieHa Ha OCHOB® 8RCHeDHMOHTANE-
yuX KCCHSICBSHMI METONOM MOLSARPOBSHEH, HaywE (yHIEMEHTOM EOTODC-
ro CEY®AT OCHOBHHE ODUHLMOH TEOPHE nopodua.

MeromoM 2HAIWSA paswepHOCTeH BHBELEHE MaTEMaTHUSC KEH BEBHCE-
WOCTH uem'conpomanéﬁna pemeTyaTEX NYUKOB AP B OnpEneTeHHE
EUSHUSCKYMK B THHAMY

e e

rme S, 5,- nonepeuHLe TpyOHHS WArK OYUER
a.= [poSoNbRHE TpyOHuR mar nyduxse,

7 - EONHUECTBO PENETOE B Myuks,
p = NNOTHOCTE NOTOKE.

Bemguuiy K, m, o, b, ®  HexoATCR OGWTHIM myTeM.

ypasHeHuR CBASH MEXLY DASMEDHEMH ElEHULIEBMH Guam npeclpascBaNs
IE ApULISHAMA YHUBEDCATHHONC XapakTepa B yPaBHOHHA CBABH MOzLy fap=
posuepHEMy KoMnTexcaMy. UnuTHHE NanHHS enunoofpasHe ofpaboTaim €
prpelerennes [MSMUECKAX KOHCTEHY B KPUTEDHAX Peduomnspca & Shmepa
no TeMneparype NOTOKE; COE[}OTHBJISHH@ Myuxos ORE}BJIEMHOCE} ‘o BHDE&~

T v Fri
FEH RO i ;
Et= K{ Z "QG :
da 0CHOBY pacyeTs COMpOTHRNERHA ApHEHAT [YH0K, cocroamEd 28 10
ssos ©py0. LA ¥CCMELYSMHX NyWKOB CONPOTHBICHES OE2BENOCH EDONOD-
L AOEETEHES YHCIY DHILOE,YTO NORTEEPENAET BHBOA Hosaneeuua Bels E




Yepenpuuenxo A.B. Hoxasarens CTemeHs M ¢ mocrarouHcH creneuswo
TORHOCTE ANNPOKCHMUDYSTCH BHDARCHEEW '

m == 0,27 + ( 0,067 - 0,0172 $) ¥

3BBAECHMOCTE ROBIDHImenTS K, or nomepeussx u mpomomsmax owuocmssﬁ;-—

HEX WAroE Tpy0 Bupasulacs b BEL® Ki = (ﬁ& ie
rre koediunueHT a = (0,26 ‘P;"' +2)

noxasaTesp crememy  § =0086 % -0 294 -qﬂat _

. B kosbiseny c = -(00165 ™ +g35). ; :
Pacuery nemmumn .o NPERSHEHHEM (QODMyIeM News HARGOMBIYD OTHOCH
 TOIBHYD NOTpenHocTh, He NMpessmapmyo 1 %,

. Cormacao reopug NOTPRHHYHOrO CHOX NDH MOHEPSWHOM OSTexaHuy
[0TOROM LMIWHLDA HA JOGOBOH uacTi o0pasyeTca NOrpaHsuEui crof c
OTPHUATOIN HEM PPaOUEHTOM JaBReHUR e

.E{_.E. -—.-—- PW Ei“bf 3

; : % b I () !
BCASHCTRUE GI'0 NDOECKOLHT CLYmeHRS IMHUN TOXA HA NOBEDXHOCTE iE-
IEHLDPa. He xopwomoi NOXOBHHE BOSHURAET BHXDOBAS S0HA, PO IBUEREHES
SEMEILIAeTCS, MPOHCXORHT BOSPACTEHHS NaBIeHEZ. : :

ITOT nponecc ofycaCBiMBaET OTPHS NMOrPaHHUHOrO CHOH, UTC NpH=
BOAHT K UBMCHEHNO NOMA aBAeHES BOKDYT IMIMHnpa, loasnsercs cufla,
Lefcrpynras Ha UMAKHID B HaNpaBlIeHUN NOTOKA, HOTODRA NPENCTaBIAET
* CONpOTHBIGHAE (OPMHE WIM CONDOTHBIEHMS Aasrmenua, '

Lng onpenemenns cumy DeBNeHME MO EoBQPHUKEHTA CONpPOTHENeHNE
ABBJACHUA NIDOHSBONUIKCE - KSMEDEHHS HASNeHUT B0 Beex 10-7i pemeTxar
IYURE O OKPYEHOCTH TDYOREN B EexmoM 6e ceueruy B 24-% TOURAX HE yT-
HOBOM paccTosHAR B 159, Hsuepenus noxasam, uro B pemeruaTHx nygxex
ARABIICHHS HEBMEHMOTCH HE TOIBEQ o OEDYEHOCTH TDYORH, HO ¥ Brom ce
obpasynnei, - _ 7 _ L :

B cumy svoro ¥ sosHuxme HEOGXONHMOCTE CHATHR pasnedufi mo no-
BEDXHOCTE TDYORM, lipaxruyeckr Ha NIMHE TpyGmu B no-.qoénﬂy fonepeu- -

HOI'C WAr& NDUXONANOCH CHMMATL NABISHER HO may XE8PARTODHNY CoucHumI:

1 ceuewme -~ » TLIOCEOCTH, IPOBEISHHOMN UEPEs CepeIuEy IpoMexy T
: 42 MEeXNy TDyOKEMY Bhepems CTOAWEro prna,
I coevenme -~ g MAOCKOCTH, EacarTensuol npemHnyme# TpyGxe,

¥ ceusHme - NpOBENOHO NIGCROCTLY USDES 0Ch BNEpeny CTOoAmel
' TpySES,
Cevenwr [ u 1¥ pacnonapamucs COOTBETCTHEHHO B MPOMEEYTEE MEmIy
lell r Hg1lY ceycuuamu,
Ilo marosoll snwpe KapmeHwd Ha RaxIOH ofpasynme# TDyOEE InA Ram-
A0TC DANA NONCTUMTHBANHCE YCDOAHEHHHS NABleHHA Py ¢ nowomp (PopMymm

CuvncoHa i (AT s 122m-1

SE TR S U3 3
iz2 , iz ;

TAe N=2m-EOIKYECTEO OTPEBKOB ASISHUT Warosof snmpH.
o penwuuHEN Py oOnpefeNsnach 0Omad ChAa LSBICHHS ¥ CTDORNHCH KpyTo-
BHE POSETkH LSBAGHEH. HOSJIMUNEHT CONDOTUBNGHEA NABNEHES ONpEZEISi-.
cg K2k : il Pl

; F i Pwafol
roe ld - wumeneso ceuense TpyOKH.

PESYIBTATH MCCHELOBARM PEUETUATHX L1y YHOB
A, 10 GONPOTHBISHRD MyuKos TpyG.

Ananys nomyueusHy naHHER DOKASHBAGT, UTO B PEMETUATEX NyUEAX
NPOABJAETCA CHOXHAA SABHCHMOCTE CONDOTUBISHHE OF rpy_ﬁam: WaTOB.
Bauanue nomepeusoro mara ma AP OyuYRs CHASHB2ETCA BHBUTENbHEN, uew
NPONCILHODG. [oBHmeHYe CONPOTHBNEHHUS, BHORAHHO® CHURCHHEM MEXTPYC-
HOPO DACOTOAHEA B pemeTkax, OONTBepENAeT aHANOTKHYHHE faubue P.,Hmze-
pa; : SR ' : 2
 Ilpx pacuere COMpOTWBNEHHA 1O NOXyUSHHOMY HOMM BHDSXSHMN HaGmm-
Haerca paccrosHue xpurepuafu B sam¥cumocTH o ﬂ!’a_' § C DOCTOM Mpo=~
A0IBHOTO Wara CONDOTUBASHHE yMeHbuzercH. [lomoGHan SaEOHOMEDHOCTA
adﬁapyxeﬁa'_ Kasaweswuem 0,7, u Yepenuuuenio A.B. OpH HaMeHESHHK NpO-
fombHoro mara or 1,5 mo 2,0. :

C nosemenuem Re B npemenax yxasapuux BOMUUKH MPOUCXOMAT Chi~
#HCHHE KDUTEDEA Shmepa s cpenues Ha 16 % IPH HEHSMEHHHX Da3Mepax
nyuka. B Compumeli cTENeHn yMEHLMEHHS CONPOTHEICHAR OTMEUAeTCH B Myt~
HEX C COMBUMMH DacCTOMHMAMY MEWLY DOmeTHaMH. il



-8 -

CONpOTHBNSHAE DEMETUATHX NYYKOE YRSAHUHBAETCH ¢ POCTOM
¥OAHYSCTBE DAROB, NDH STON HE OGHAPYXOHO BINAHYH Z HE NOKASATOND
creneus nps Re ., AHREOIMUHHI DesymsTaT NOMyueH NPYIEME WeCiemgone-
POESMYE DaCCMATDPHBAGMEX [MYUKOB,

B ofzacTH weamix uicen PefiHompjca fp¥ CPaBHEHHH C NaHHuME
P.izEepa JanT XODCOYD CXOAMMOCTE DEBYIBTATOB N[O CONDOTHBIGHMD Lyt~
zE ¢ nomepewnms marow 2,0 ( oxono 8 %) ¥ ¢ nonepevHEM mardd 1,9
(apmgepo 11 %). IposemenHoe comecTapisHwe N0 YASALHOK NOBE[XHOC
@§ HAPDSBA MOEASAN0, YTO HAf MyuRa C NapallelbHEN DacnCroEedHeM
*pyC yEeibH&d MOBEPXHOCTs COCTABHT

f = i A
n A dd
LI DEmeTuaToro MygEa -
fo= 29 9nd
npH Hapywsoft nopepxHOCTH 1 mor.w TpyOmw  fd.
[pamEMas 4_;:4; H @:i, NoIyuaed I1ud PENSTUATON0 MYUH& COOTECPCTE BHHD
7 g
frgqa " f-%a
lipEBefiekHs BUDARCHHS NMOKASHBART, UTO POMETuaTHi MydoxR abna~
naes Goapmefl NOBEPXHOCTLY Harpepa B SIUHHLE ofneMa, q9To MOEeT ONTDH
NOSyeHO E TOMY X€ NDKE KeHbIeM OCIaCISHHK TpyGHO! NOCEH.
PaccMaTpupas YCJOBHE MONYYEHUA DABHOMPOXONHHX PEmeTUaTHX Myd-
XOB, KOTNS pasOuBKa TPyOHOM HOCKH OCYMECTBIRETCA MO TPEYI'OABHKKY,
NONYTaeH YpEBHEHHE B OTHOCHTEMLHIX BeayyuHax

C6 69— —1=0.
TpaduvecEn npencmasneﬂﬁaﬁ, oTa MOBEPXHOCTh XAPEKTODHSYST NYyuRd ©
OJNEHAKOBEMH NDOXONaMR gﬂﬂ rasa Kax 1o 'IQ{IGPEQ'HOHV TaX ¥ 00 gHaro-
HOXBHOMY COUSHUEM.
HPOBD&HEOCB COMOCTaBlIeHHe GOHPQTHB&SHHB DYURCE HB MapaIedLHO

B NEDEeEKpecTHO DACHONOEEHHHX TPYC COIMAcHO YpaBHeHE)
Eu = K Ren:}
Hepsue mysks opabarsBamich no gopmynsu BIA.

: CpasHeHEe DemeTuaTHX M HOPHIOPHEK NydKO:R NORABANAC, HIO KO3l-
fmusent K ¥ MOKASATeNb CTSNEHH UDH Pelinonepce CYRECTEEHHO BaBHCAT
0T TpYOHHX WDaroB LA ofowx myuxoB. B KOPMAODEEX MYdHaX WCAD JHAS-
pa najaeT ¢ yWMEHbNSHWEM WAra M0 MIKHE nyusa. lHad EaDTHEZ At mo-

H28%CA B peueTuaTHY Nyurax. llpuumHolfl ToMy cremyeT ©UMTATE EOH{HMIY-
pauEn nyuss. [Ipy ¥anoM paccTOAHHW MEXNy DARakY BSAWMHO NepneHIREY-
ZHPHOE DACTONOESHHE TPYOOK B CMEXHHX DANAX BHSHBAET CUABHOe Apobdie-
H¥e NOTOKS K AEMBHOHMNE HAaNpanRIeHHA IBUXEHUA CTDYEK EAX MO BHCOTE,
TS W HO0 WHPEHE HYuRa. HSWMEHEHHe [ONEPeuHOr0 WAPS BHIHBAOT AHANO-
rrmEl Xapaktep USMOHOHHR UMCHA Jimepa B 000uX Myurax,

(loW CDEBHEHHE DACUSTHHX SABHCHMOCTEH DONeTUaTHK F  NSXMATHHY
Ny4YKOB NpEeRLEe BCero clenyeT OTMETHTR, UTO B OTIAKUHe OT DEmSTUATHI
NyUROS A DAXIATHHEX NDHHAT NOKABATENL CTENCHH, Hasa.aﬂcmﬁ 0T Tpyd-
HEX{ [L&roB, ¥ B ypacHeHuwe BTH

— it T4
Eu=44(2+4)Re
ToOMETDHUSCRNE CHMNCXCH HE BXONAT B ABHOM BHIES.

Xapaxrep pacnonomenns kpuEX Eyu=f(Re) npw sospacremus
ugcna PeffHoimnca LI Tex ¥ IDYrux NYUROB MOEHO CUHTATH OLHUM ¥ TEU
Ze [IPH OJMHAKOBHX TDyOHHX NAr&aX.

Becria x0opomy® CXODMMOCTE 0 uHCHy Dinepa ndaoy 062 Oy4Ea NDE

‘r‘, {,5. OfHaxo ¢ DOCTOM NEONOJBHOLO mAra n:pn:aae DECXOIATCH BCE
'Jom:az.e,

Hexong ¥3 ¥SJOESHHOI'O, WOEHO CHABETH, UTO CREUR(MRE B ROHGHE-
TyDalH¥ DemeTuaTHX NYUE0B W XapaKTepe 00TexaHuA WX MOTOKGM T'asa He
0SBONAET NPOUSEOLUTH BHUMCHOHKE COMPOTUBNCHES DEWETUATHX MYUEOS
no (orwyleM OIA NYYEOE C NapallfeNbHEM DachONOZeHHEM ép’yd..

B, [lo noxaipHOMY DacnpefencHyy JasieHdi Ha NOBEPXHOCTE TDySoR,

Ha xapaxrep pacnpeleNeHrd ASRNEHES N0 NOBODKHOCTH TPYOXKH B CHIS-
HOH CTENeHH BAKAKT TEOMETDHUSCHHS NAPaMeTIH NYUHEA, ero NDOXCIbHEM
M MONEpevHEl WarW, OT HOTODHX S&BMCKT DeSBHTHE [OTORE ¥ KAUECTBO
EOPMOBOY BOHEH. ' : :

Ha Beex TpyOKEX DECCMOTDSHHEX MYYKOB HAOMONENCA TOAbKO OIKH
MAKCHMYM NaBNeHni B EpETHuecxofi Touxe. TpyOk# nepBEX ABYX DEmETOX
WMENK CHO0600pABHYY EAPTHHY OOTEXaHKE, OTAHUHYR OT TPYGOE OCTANBHLX
pemerox. Haukkas CO BTOPOTO DARS, fDOHTAIBHAS UaCTh TPYUORK CMHBAST-
CA BECHMZ HEDABHOMEDHHM TOTOKOM, NOCKONBKY NpEHHRNymEE Dal COSTaET
38 coO0f BOBMYmMEHHY® KODMOBYR BOHY ¢ BHXDSBHMH CTDYyHKaMH paamatmoﬂ
CTENeH WHTEHCHBHOCTH,

UGEOﬁHOG COGCPOATENLOTRO TIOCTENRHHD ACUESaeT ¢ YBEIHYOHHEM Dac—






