5. Ilepenauu ¢ 3auennennem HoBukoa

5.1. HemocTaTku 3BOJIBBEHTHOTO 3aLICTUICHUS

DBOJIbBEHTHAs] CUCTEMA 3alCIICHHUS], IOJTyYUBIIAS [IMPOYANIIIEE pacIpoO-
CTpaHEHUE, UMEET HEKOTOPHIE HETOCTATKHU:

- MaJible MPUBEICHHBIE PAJINYChl KPUBU3HBI pa00YMX MOBEPXHOCTEN 3yOhEB H,
CJIEI0BATEIBHO, OTPAHUYEHHOE COMPOTHUBICHUE KOHTAKTHON YCTAJIIOCTH;

- IOBBIIIEHHYIO YYBCTBUTEIBLHOCTH K IIEPEKOCAM B CBSI3U C JIMHEHMHBIM KOH-
TaKTOM 3yObEB;

- CKOJIbKEHHE PabOUnX MOBEPXHOCTEN 3yOhEeB U MOATOMY IMOTEPH HA TPEHHUE B
3alEIJICHUN.

Bcé 310 3acTaBnsieT uckaTh COCOOBI Mepeiayll SHEPTUU CBOOOHBIE OT 3TUX
U APYTUX HEAOCTAaTKOB. OJTHUM U3 TaKUX BapUAHTOB SIBJISIOTCS MEPEJAUYH C KPYIo-
BBIM 3allerieHueM, paspadorannsie B 1954r. M.JI. HoBuKOBBIM.

5.2. [lpunuun pa®oTsl nepenay ¢ 3auerienneM Hosukosa

OTH nepeaadn OTHOCATCS K IIepeiadaM 3aleIIEeHHEM HETIOCPEACTBEHHOTO
KOHTaKTa. [IpuMeHstoTcs Toraa, Korjaa Ocy BpalleHus ECTEpHU U KoJieca rapail-
JICIIbHBI WIM [IEPECEKAIOTCSA B OJTHOM IIJIOCKOCTH, TO €CTh IIepeaaya ¢ TaKUM 3allell-
JIEHHEM MOXKET ObITh MJIMHIApHUUYECKas Wik KoHndeckas. Hanbosbiee pacnpo-
CTpaHEHHME NOTY4YUIa NWINHAPUIECKas Ieperaya.

[Ipodunu 3yObeB KoJIEC Mepeaaun O4epUYEHbl TyraMi OKpY>KHOCTU. OJIuH U3
HUX, Yalle BCero npoduiib 3yda BeayIero Kojieca, BBIMYKIbIN, a IPYrod - BOTHY-
ThIil. be3 Harpy3ku kacaHue Takux 3yObeB MPOUCXOJUT B TOUKE. ITO BO3MOKHO

TOJIBKO TOTJIa, KOTJia paJnyc BOTHYTOro 3y0a 2 HeCKOoIbKO 00JIbllle, YeM BBIMYK-

aoro I1 (puc. 5.1).

B xaxxgoMm ceueHUHn KacaHue
MPOUCXOJIUT JIUIIb OJHO MTHOBEHUE:
MOCJIE MMOBOPOTA MIECTEPHU JIAKE HA
CaMbIi MAJIBIM YTOJd B ’TOM CEYEHUN
MOSABJISICTCS 3a30P U TOUKA KaCaHUs 1O
JIMHUU KOHTaKTa (€€ Ha3bIBAIOT eIé
JIMHUEH 3alleTIICHUsI) CMEIIaeTCs
BJI0JIb 3y0a K CIEAYIOIIEMY €ro ceve-
Huto. [ToaTomy nepenaum c 3aneruie-
HueM HoBukoBa MOTYT OBITH TOJBKO
KOCO3YOBIMH.

Tak kak Bo Bcex ceueHusx popma
U pa3Mephl 3yObeB HE U3MEHSIOTCS,
Puc.5.1.Kacanue 3yObeB B 3aliemieHun PacCTOsIHUE MEXAY KOHTAKTHOM U 11O -

HoBukosa JIFOCHOU JIMHUSIMU OCTAETCS MTOCTOSH-

HBIM.
Ilontoc — amo mouka nepeceuenus 0owel KacamenbHol K Ha4aibHblM
OKPYIHCHOCMAM KOJIEC U TUHUU YEHMPOE IMUX KOJIEC.
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Takum O6p2130M, JIMHWA 3alCIINICHUA ITapaliICIbHa MOJKOCHOM JUHUHU U OTCTO-

uT oT He€ Ha [1 = lgpm.

Ecnu nuHuA 3anenienys pacroaraerces 3a MOJ0CHOM JIMHUEH 110 HalpaBsJie-
HUIO BpallleHus BeAyulei mectepHu (cM. puc.S.1), To 3anerienne Ha3blBaroT 3a-
IIOJIFOCHBIM, & €CJIM JINHUS 3alCIUICHHS PACIIOIO0KEHA 10 MTOIKCHON — JOTOII0C-
HbIM. [Ipr3HaKOM 3aMOTIOCHOTO 3alleTNICHUS SIBISETCS BBIMTYKIIBIN MPOQUIb BEY-
LIEH IIECTEPHU U BOTHYTBIA BEAOMOIO KOJeca. Y JOMOJIOCHOTO 3aleTUIEHUS BCE
HA00OPOT: BOTHYTHIN MPO(UIIH y BeAyIEH MIECTEPHU U BITYKJIbIA Y BEIOMOTO
kozeca. [lomydaercs, 4To OHA U Ta XKe Imapa MOXKET UMETh 3aIl0JIFOCHOE UIIU J0-
ITOJIFOCHOE 3alEIJIEHNE B 3aBUCUMOCTH OT TOT'0, KAKOE U3 KOJIEC SBIISIETCS BENLY-

IIIHM.

Eciu BBIIOIHUTE 3y0 TaK, 4TOOBI OJIHA YacTh €ro Hpoduist Oblila BBITYKIIOMH,
a Ipyrasi — BOTHYTOMH, TO 3yObst OyIyT 3alIeILIATLCA U 3a IOJI0COM, U J0 IOJI0ca
(puc.5.2).

Takoe 3anenenue Ha3bl-
BaIOT JI03aM0JIOCHBIM. 3yObs
KOJIEC B 3TOM CIIy4ae UMEIOT
OJIMHAKOBBIN MPO(UITH BBIITYK-
JIBIM Y TOJIOBKU Y BOTHYTBIN Yy
HOXKH. 3alleTVICHUE MMPOUCXO0-
JIUT TI0 IBYM JIMHHSIM OJTHOBpE-
MEHHO: Y OHOU Hapsl B 3aL€ETI-
JIEHUU HaXOJATCS TOJIOBKA Ie-
CTEpHH U HOXKKa KoJeca - 3TO
3aI0JIIOCHOE 3alleIUICHUE, a Y
JIPYTOM Mmapbl — HOXKKA 3y0a 111e-
CTEpHH U TOJIOBKA 3y0a BEJIOMO-
ro KOJIECa — 3TO JIONOJIFOCHOE
3aueruieHue. KoHTakTel nap
Puc.5.2. Jlo3anoyrocHoe 3alernyieHue CMEIIEHbl OTHOCUTEIIBHO APYT

HogBukoBa Jpyra.

[Tocne npupa®OTKH U MO HArPY3KOM B pe3ysibTaTte ynpyrux aehopmanui

KOHTaKT 3yObeB B nepenaye ¢ 3auerieHieM HoBukoBa nepexoauT U3 TOUEUHOTO B

a) » KOHTAKT 10 TISITHY. DTO TSTHO MepeMeniacT-
Csl TI0 OJTHOM JIMHUM KOHTAKTa y 3arOJIFOCHO-
QW ..<£\' LS ro WM JOTOJIFOCHOTO 3allerIeHU
P77TIIIIIIIIIIIII I, 30UENAEHUS (puc.5.3a), ¥ 1O ABYM JIMHUSAM KOHTAKTa Yy
d) b JI03aIoJIF0CcHOT 0 3anerieHus (puc.5.3.0). Bo
s —rr—4, BTOPOM CJTydae KOHTAaKTUPYIOT OHOBPEMEH-
<UL~ NUHUA HO JIB€ pa3Hble apbl 3yObeB, IOITOMY Ha
4= '*<-a\' it pucyHke 5.3.0 BepXHee MATHO KOHTAKTa I0-
U 3auennenus Ka3aHO YCIIOBHO IITPUXOBOH JINHUEH.
Puc.5.3. IIsaTHO KOHTakTa B Takum 06pazom, BO BpeMs pabOThI
3anerieHnn HoBrkoBa IPOMCXOTUT MEePEeKaThIBAaHUE POQHIICH
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MapHBIX 3yObEB BIOJIb TUHUY 3arerieHus. CKOpOoCTh epeKaThiBaHUsT Vi MPEBbHI-
HIaeT OKPYKHYIO CKOPOCTh Kojeca V
V=V ctg B,

rae P - yroa HakJioHa 3y0a.
BekTop 3T0# CKOpOCTH HaMpaBIieH MOYTH NMEPIEHIUKYIISIPHO JTUHUM HAYaJIbHOTO
KOHTaKTa 3yObeB. DTO CO3/1aET OJIarONPUATHBIE YCIOBUS sl 00pa30BaHUS MEKITY
KOHTaKTUPYIOIIUMHU MTOBEPXHOCTSIMU 3yObEB MACIISIHOTO KJIMHA. B pe3ynbTaTe mo-
Bbimaercs KIIJ[ nepenaum.

Ho BBICOKHE CKOPOCTH OTHOCHUTETHLHOTO JABMKCHUS 3yObEB U ACHCTBYIOIIHEC
Harpy3Ku IPHUBOJIAT K HATPEBY JIEMEHTOB Tepeaaun HoBUKOBa M yCHUIIMBAIOT
CKJIOHHOCTb K 3a€/IaHHIO.

5.3. Bo3moxxHocTH niepenay ¢ 3anerieHnemM HoBukosa

WcnbrTanust mokasaliy, 4To HECyIas ClIoCOOHOCTD BhIIIE Y J03a0JIF0CHON
nepeauy 1o CPaBHEHUIO C 3aI0JIIOCHOM (JOTMOJIFOCHOM) 110 KOHTAaKTHOM U U3TH0-
HOU BBIHOCJIMBOCTH. B 103anor0cHOM nepeiaye MEHbIIE TUCTIPONIOPLUS MEKIY
KOHTaKTHOW M M3rMOHOM MPOYHOCTHIO 3yObeB U OHa OoJiee Ha&XHA MIPU Iepe-
MEHHBIX Harpy3kax, MEHEe CKJIOHHA K 3a€JaHUI0 BCIIEJCTBHE MOTPEITHOCTEN BO
B3aMMHOM PAaCIIOJIOXKEHUHU 3yOheB, MeHee BUOpoakTuBHA. [1st Hape3aHus 3yObeB
J103aM0JI0CHON Nepeladl HE0OXO0IUM OJIMH MHCTPYMEHT, TaK KakK 3yObs IIeCTEpHU
U KoJIeca UMEIOT OJIMHAKOBBIA Mpopuiib. BC€ 3TO MOCIy KMo NpUYUHON TOTO, YTO
PUMEHEHUE J103a0II0CHOTO 3alETUICHUS SABIISIETCS HPEIOYTUTEIbHBIM.

B cpaBHEeHMH € 3BOJIBBEHTHBIM 3allCIJIEHUEM HAarpy304Hasi CIOCOOHOCTb J10-
3amOIIOCHOTO 3aueruieHus B 1.5...1.7 pa3a Bblllle MO KOHTAKTHOW BBIHOCJIMBOCTH,
HO HECKOJIBKO HIKE 10 u3rudy 3yoa. [losTomy nepenauu c 3anemiennem HoBuko-
Ba CJeAyeT NPUMEHSTh TOra, KOrjaa paboToCnoCOOHOCTh Mepeaadn onpenensercs
KOHTaKTHOM yCTaJIOCThIO 3yObeB.

CrasibHble HWIMHAPUYECKUE MTEPENAYM C OJTHOW JTMHUEW KOHTAKTa MPUMEH SI-
0T TIpU pabOTe C MOCTOSTHHOM UITM MAJIOU3MEHSIOIIEHCS Harpy3Koi mpu CKopo-
cTsx o 12m/c. Jlnsa obecnieuenus nmpupabOTKu U ynpyrux aedopmariuii B 30He
KOHTaKTa TBEPOCTh pabOUMX TTOBEPXHOCTEH 3yObEB ClIeIyeT OrPaHUYMBATH BEJIH-
yrHOM He npeBbImaroniet HB < 350. OObr4HO MOy Ih TAKUX TIEpeiay HE BHIIIIE
12mmMm.

Ilepenauu ¢ AByMs JTMHUSIMU 3allEIJICHUS IPUMEHSIOT MPU MEPEMEHHBIX 10
BEJIMYMHE HArpy3Kax, ckopoctu A0 20M/c, TBEpJOCTH pabOUMX MOBEPXHOCTEH
3yobeB He Bbilie HB < 350, moayns He Ooisiee 16MM.

B03M0OXHOCTH IO MOIITHOCTH U NIEPEAATOYHOMY YHCITY aHAJIOTMYHbBI KOCO3Y-
OBIM IWIMHAPUYECKUM 3BOJBLBEHTHBIM Tiepeaadam. KIIJ[ mapbr MOKHO MpUHUMATH
0.98...0.99.

ITepenaua BechMa YyBCTBUTEIbHA K U3MEHEHUIO MEKOCEBOTO PACCTOSHUS.

5.4. OcoGennocTH pacuéra nepenad ¢ 3amermieHneM Hosukosa

5.4.1. T'eomeTpuyeckue napaMeTpsl

3y6uarslie Koséca ¢ 3anemieHneM HoBrukoBa 00bIYHO Hape3aroT 0e3 cMmele-
HUSI HHCTPYMEHTA.

JUIs1 103aI0Mr0CHOTO 3aLETUIEHUs] TEOMETPUUYECKHE MTapaMeTpbl ONPEIEIAI0T-
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Csl CTICIYFOIIUMU BBIPAKEHHUSIMH (CM. pHC.5.2):
- HQYAJIBHBIA TUAMETp - di = ngi ; YMCII0 3yObEeB MIECTEPHH PEKOMEH-

IyeTCsl IPUHUMATh - Z1 =13...20;
- HAPYKHBIN AUaMETP - dai = di + 2ha’ BHYTPEHHHH - dﬁ = di —th ;
- BBICOTA TOJIOBKH 3y0a - ha = O.9mn , HOXKKH - hf :1.05mn ;

m.(z,+2Z
- MEXOCEBOE pacCcTosiHUEe - d = ”2(C éS [3 2) :
e Bnm N
- IUpPUHA KOJIeca -b =

sinf3
r7ie - 0ceBOM K0d(h(PUIIMEHT NepeKPHITHS, TPUHUMACTCS SBZ 1.3 nm 2.3,

HauOoJsee pacnpoctpaneHo €,=1.3...1.4;  yrox HaksoHa 3y6a - = 10...22°

p
- paauyc npoguiisi BOTHyTOro 3y0a - I‘2 ~ (1.2. ..1.3)!’ ;

[TonpoOHBI pacuéT reoMEeTPUUYECKUX MapaMeTPOB J103aI0JIFOCHBIX NIepe1ad
Hosukosa npusenen B 'OCT 17744-72.

5.4.2. Marepuaisl

Jlist nepenay HoBrkoBa IPUMEHSIOT T€ KE MaTEPUAIIbI, YTO U JISl 3BOJIb-
BeHTHbIX. Hanbonee pacnpocTpaHeHbl MaTepuabl, 00€CcIeurnBaroIne Nocie Tep-
MOOOpa0OTKH TBEPAOCTH pabouux noBepxHoctent 3yoreB HB < 350 xoTs Ob1 17151
OJTHOTO U3 3aleruisironmxcs konéc. [I[pumenenne Mmatepuanos ¢ BICOKON TBEPIO-
CThI0, HE 00ECTICUNBAIOIINX MTPUPAOOTKHU U ynpyrux Aedopmaliuii 3yObeB BO Bpe-
Ms paboThI iepenaun, He 3(HPEKTUBHO.

5.4.3. Pac4€Thl Ha MPOYHOCTH

VYcnoBus KoHTakTa 3yObeB B Iepenayax ¢ 3auersienneM HoBukosa cyuie-
CTBEHHO OTJIMYAIOTCA OT YCIOBUM KOHTaKTa 1o I'epiy. Pazmepsl muiomanoxk Kos-
TaKTa 3/1eCh COU3MEPUMBI ¢ pazmepaMu 3yobeB. [103TOMy pacuér mo KOHTAaKTHBIM
HaIpsHKeHUSAM 110 ['epity Uit 3TUX nepeiad IPUMEHSIETCSl YCIOBHO M BEAETCS aHa-
JIOTUYHO pacy€Ty nepeaay ¢ HBOJIbBEHTHBIM 3alEIJICHUEM, HO C YYETOM 0COOEH-
HocTel 3auemnenuss HoBukosa. OcoOEHHOCTH yUYUTHIBAIOTCS KO3 (PULIMEHTaMH,
ONPEAEISIEMBIMH 10 TOJIYIMIUPHUUECKUM 3aBUCUMOCTSIM, MOJTYYEHHBIM B PE3YJib-
TaTe CTEHJOBBIX UCMBITAHUN MTepeaay.

Pacuér 3yObeB 1o HanpsKEeHUsAM U3ruda peKOMEHIYeTCs MPOBOAUTD 110
HaIpPSHKEHUSIM B 3yObsiX IIECTEPHHU.

OOBIYHO MPU TPOCKTUPOBAHKHY Tepenayr HoBrkoBa mpenBapuTeabHO BbI-
TIOJTHSFOT MPUOIMKEHHBINM PAcYET Ha KOHTAKTHYIO HIJIA U3TUOHYIO BEIHOCIIUBOCTD.
3aTeM BBITIOIHSIOT MIPOBEPOYHBIE PACUETHI IO TPUHSATHIM MTapaMeTpaMm Mepeiayu.
[Tpu HEeOOXOIMMOCTH BHOCST KOPPEKTUBBI B COOTBETCTBYIOIINE MTapaMeTPhI.

PacuérHble 3aBUCHUMOCTH ISl IPOEKTUPOBAHUS J03AM0JOCHOIO 3aLEIIICHUS
Hosukosa npusenenst B 'OCT 15023 — 76.
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KonTpoapHbIE BOITPOCHI

5.1. HemocraTku 3BOIBBEHTHOT'O 3aLIETICHU.

5.2. [lpunuun pa®oTsl nepenay ¢ 3auerieHneM HoBukona.

5.3. Bo3moxHocTu nepenau ¢ 3anerienneM HoBukona.

5.4. OcobeHnHocTH pacuéTa nepeaau c 3auerienneM HoBukosa.

6. [InanerapHble nepenayu

6.1. [IpuHtmnm padboTs

[1maneTapHBIMU HA3bIBAIOT MEPEaun, y KOTOPBIX IIEpeMelIaeTcs B IPOCTpaH-
CTBE OCb XOTs ObI OIHOTO 3yOUaTOro KoJjieca, a OJJHO U3 OCHOBHBIX 3BEHbEB HEIO-
JIBUKHO.

[TpocTeiimast onHOpsAHAS OJHOCTYIIEHYATas IUIaHeTapHas repeiaya COCTOUT

g u3 (puc.6.1):
N - @ — LIEHTPAJIbHOE (COJIHEYHOE) KOJIECO;
4 - b — nenrpanpHOE (KOpOHUATOE) HETO-
T 7 = L), TBUKHOE KOJIECO; )
L A4 L - K — nenTpanpHOE KOJIECO MEXaHU3Ma
Bw 7z 7 77 777 L/ He3aBUCHMO OT €ro NOJBHXHOCTH ;
a g - H — Boguno;
h - § — caTeJUIMThl, KOTOPBIE COBEPIIAIOT
T JIBa IBUYKEHUS: OTHOCUTEIIBHOE BOKPYT CBOEU

OCH, 3aKPEIUICHHON B BOAWIIE, U IEPEHOCHOE
Puc.6.1. [LtanerapHas nepemada BOKPYT OCHOBHOM OCH C YTIJIOBOM CKOPOCTBIO
Boawuia. Yucio catemToB 3...6, HO BCTpeda-
I0TCSI epeJayy C YUCIOM CaTEJUIMTOB OOJIbIIE IIECTH.
bykBamu, nmpuBeIeHHBIMHU B 0003HAYEHUSX, OOBIYHO 0003HAYAIOTCS IJIEMEHTHI
nepeayn.
Ocp, BOKpYT KOTOPOM BpaIaeTcsi BOAUIIO - OCHOBHAs OCh.
3y0Ouatble Kojiéca, y KOTOPBIX OCH COBIAJAl0T C OCHOBHOM OChIO — IIEHTpalb-
HBIE KOJIECa.
Ocwu caTemMTOB 3aKpeIUIEHbl B BOAWIIE U BPAIIAIOTCSA BMecTe ¢ HUM. [Ipu
3TOM CaTEJIUThl OOKAThIBAIOTCS MO HEHTPATbHBIM KOJIECAM.
Yucno cryneHen miaHeTapHOW Mepeiadyn paBHO YUCITY CTYIIEHEN PSIAOBOU
nepeaayu, NoJlydeHHOU U3 MJIaHEeTapHOU MTPHU YCIOBHOM OCTaHOBKE BOJMIIA.
3BEHbS MEpPEAAUr, OCH KOTOPBIX COBIAAAIOT C OCHOBHOM OChIO M OHH BOCIIPU-
HUMAIOT BHEIIHHE HArPy3KU — OCHOBHBIE 3BeHbsI. OCHOBHBIE 3BE€HbSI MOTYT OBIThH
MOJABWYKHBIMU U HETIOJIBUYKHBIMHU.
[Inanerapnas nepenava, y KOTOpOil MOJBUXKHBI BCE TPU OCHOBHBIE 3BE€HA —
muddepennuan (puc.6.2). C ero moMoImp0 MOXKHO CIIOXKHTH JIBa IBHXKCHHUSI, €CITH

noaaTb BHCHIHUC KPYTAIINC MOMCHTBI Ha COJTHCYHOC KOJICCO au, HaIIpuMCp, Ha

KOPOHYATOC b, TOorga CYMMapHBIﬁ MOMCHT CHUMACTCA C BOAUJIA H . MoxHo pas3-
JIOXKHUTh OJHO ABMIKCHHC HA ABa: HAIIPUMEP, MOMCHT HOJIaéTCH Ha COJIHECYHOC KO-

Jeco 4, BeOMBIMH OKasbiBaroTcs kopordaroe D n Bogmmo H. Takyro mepenauy
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MO3KHO HMCTIOJIb30BaTh KaKk KOPOOKY CKOPOCTEH,

“//i €CJIM TOPMO3UTH IS
Y U3MEHEHHS] CKOPOCTH COTBETCTBYIOIIEE 3BEHO.

T | — Wy [1naneTapHbIM MEXaHU3MaM MPUCBAUBAIOT
Bé<=1 x g—%b 0003HaYEHHUS B COOTBETCTBUHU C 0003HAYEHUSIMHU €TO
4, J 7 ’ OCHOBHBIX 3B€HbEB. Eciu, Hanpumep, OCHOBHBIMU

5 a 3BEHBSMH IJIAHETAPHOTO MEXaHU3Ma SIBIISIOTCS J1Ba
— HEHTpaIBHBIX KoJieca 2K 1 Boamiio H, To oH 060-
Sm=a 3Hagaetcs 2K-H. Eciii B cxeme muraHeTapHoTro Me-
Puc.6.2. [luddepenmman XaHU3Ma OCHOBHBIMU 3BEHBSIMU SIBJISIFOTCS TPU LIEH-

TpaJbHBIX KOJIeca, TO ero o0o3HavaoT 3K.

Kpowme Toro, B knaccudukanmu miaHeTapHbIX Mepeaad IPUHSTHI el psi
o0o3HaueHuil. Hanmpumep, HEKOTOpBIEC U3 HUX.

A — mnanetapHbIit Mexanu3M 2K — H ¢ 0THOBEHIIOBBIM CaTEIUIUTOM H C IICH-

TpAIBHBIMU KOIECAMH ¢ BHCIIHUME A  BHyTpeHHIMHE D 3y6bsiMu (cM. puc. 6.1).

Bo3moxxHbIE BAPHUAHTHI OTHUX IICpCaay Aglb ’ A%H ,AgH , I'AC IBa NMHACKCA BHU3Y

0003HA4aIOT BEYIEE U BEIOMOE 3BEHbSI COOTBETCTBEHHO, MHJIEKC BBEPXY - 000-
3HAYEHUE HEMOABUKHOIO 3BEHA.
B — manerapHsiii Mexanu3M 2K — H ¢ ABYXBEHIIOBBIM CAaTEIUIUTOM U C I[EH-

TPATBHBIME KOJNECAMH C BHEIIHUMH A 1 BHYTpeHHIMH D 3y6bsMu, catemmmnTs! -
guf.

C- HHaHCTapHBIﬁ Mexann3M 2K — H ¢ ABYXBCHIIOBBIM CATCIIJIMTOM M C ICH-

TPATBHBIMH KONECAMH ¢ BHYTpeHHHMH D 1 € 3y6bsmu.

E — nnaneTapHblii MEXaHU3M C KOHUYECKUMH 3yOUaThIMU KOJIECAMU U OJHO-
BEHIIOBBIM CaTEJUTUTOM.

3K — rmaHeTapHbBIi MEXaHU3M, OCHOBHBIMU 3BEHBSIMH KOTOPOTO SIBJISIFOTCSI
TPH LIEHTPAJIBHBIX KOJIEca.

6.2.J10CTOMHCTBA, HEAOCTATKA U MPUMEHEHHUE MJIAHETAPHBIX Mepenay

6.2.1. JlocTonHCTBa MIIAaHETAPHBIX MEpeay:

- MaJjible TabapuThl U Macca (MOIIHOCTh nepeAaéTces Mo HECKOJIbKUM MOTOKaM
TI0 YMCITy CAaTEJUTUTOB, TOATOMY HAarpy3Ka Ha OJIH MOTOK HEOOIIbINas);

- COOCHOCTb BEIYILIErO U BEOMOTO BaJIOB;

- MEHBIINH IITyM MpH paboTe MEXaHNW3Ma, YTO CBSI3aHO C MaJbIMU pa3MepaMu
KOJIEC ¥ 3aMBIKAaHUEM CHJI B MEXaHU3ME;

- HeOOJBIIINE HATPY3KH Ha BaJbl U OTMOPHI,

- BOBMOXXHOCTB TIOJTy4aTh OOJBIIINE TIEpEAaTOYHbBIE YHCTIa HEOOIBIITNM YK C-
JIOM 3y0YaThIX KOJIEC.

6.2.2. HepoctaTku MjiaHEeTapHBIX IIEpeaay:
- IOBBIIIICHHBIC TPEOOBAHUSI K TOUHOCTH M3TOTOBJICHUSI U MOHTAXA;

- peskoe cHmwkenue KIIJ[ mpu GonbIux mepesaTouHbIX Yucax.
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6.2.3. [IpuMeHeHue TIaHeTapHBIX epeaay

- KaK peyKTOp B CHJIOBBIX Iepeavyax u B mpubdopax;

- KaK KOpoOKY CKOpOCTEM, nmepeaaTouyHOe YUCI0 KOTOPOU U3MEHSIETCS yTEM
MOOYEPENHOTO TOPMOKEHUS PA3TUYHBIX 3BE€HbEB (BOIMIIA WM OJHOTO U3 IICH-
TpaJIbHBIX KOJEC);

- KaKk quddepeHnran B TpaHCIOPTHBIX MaIIMHaX U pudopax.

6.3. [lepenaTtounoe uncno u KI1/] mmanerapHbix mepempad

Br160p cxembl M1aHeTapHOU Mepeiaun MPOU3BOIUTCS M0 TpeOyeMoMy Tepe-
naroyHomy uunciy u KIIJI.

6.3.1. Ilepenatounoe 4ucio

[Iepenava He TONBKO NEPENAET BpALIAIOIIMNA MOMEHT, HO U U3MEHSIET YaCTOTY
BpalleHUs] BEJOMOM JIETaIM B MEPEJaTOYHOE YUCIIO pa3. [t 0ObIYHBIX 3y0UaThIX
nepeay nepe1aTouHoe YUCiIO MOJCYUTHIBACTCS TOCTATOYHO IPOCTO

IIpu onpenenennu nepeaaTouHOro Yuciia INIAaHETAPHBIX Iepeaad UCIOJIb3YHOT
METO]l OCTAaHOBKHU Bojauja (Meros Busnca): muianerapHo# niepefiaue MbICIEHHO
COO0OIIAeTCs TOMOTHUTENBHOE BPAIIEHUE C YTJIOBOM CKOPOCTHIO BOJMIIA (WH, HO B
IIPOTUBOIIOJIOKHOM HalpasiieHUH. 1Ipu 3TOM BOAMIIO OCTaHABIMBAETCS, & 3aKPEII-
A€HHOE KoJieco ocBoOoxmaercs. [lomydyaeTcs: oOpaméHHbIA MEXaHU3M, MPECTaB-
JS0UKA cO00M 0OBIYHYIO HEIUIAHETAPHYIO MEpeiavy ¢ HEMOABUKHBIMHU OCAMHU
KOJIEC, B KOTOPOM CaTEJUIMTBI CTAHOBSTCS MTapa3UTHBIMU HIECTEPHAMH.

[Ipu 0003HaYEeHNU NIEPEeIATOYHBIX YHCEIT IUTAHETAPHBIX Mepeaay MpUHsTa Ta-
Kasi CUCTEMa 3aIACH

s

y~ OdosHaqerue bedomozo bewa

"
. Uosravenue bedyyezo sbeqa

UoosHaqeHue oomasobressoeo 3beqa

Jl1s1 oOpallieHHOro MeXaHu3Ma MOXKHO 3aIucaTh
(Da_(DH — na_nH — Zb

u Hb =
P owp—oy NNy Z,
DTO paBEHCTBO MpEACTaBIIET coboii hopmyny Buiutnca, mo3BoIsIOIIyIO CBe-
CTHU KI/IHeMaTI/IKy HHaHeTapHOFO MEXaHnU3Ma K KMHEMATUKEC HpOCTI)IX MHOI'O3BCH-
HBIX MCXAaHU3MOB.
B 1mraHeTapHBIX Iepeayax OueHb BaXKEH 3HAK IEePEeIaTouHoro uncia. [pu-
HUMACTCH.

-U >0, ecnu HAIPaBIICHUS BPAIICHUS BEAYIIETO M BEIOMOTO 3BCHHCB COB-
[IA/1AI0T,

-U <0, ecru onn IIPOTHBOIOIOKHEI.
YacTo 60JIbII0e TEPEIATOYHOE YHCIIO MTOIYYaroT, IPUMEHSST MHOTOCTYIICHYa-
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ThIC IJIAaHETapHBIC Niepenaun. Micnonb3ys cxemy 2K-H, mpu npoektupoBaHuu Ta-
KHUX MIepe/iay, MepeJaTOuHOe YUCIIO PACTIPEACIISIIOT MEXKIY CTYIEHsIMU TaKuM 00-
pa3zoM, 4TOOBI OHO YOBIBAJIO OT CTYNEHU K cTyneHH Ha 25...30%.

PaccmoTpum npumepsl.

ITpumep Nel
OnHocTyneHyaTas rnepeaaya ¢ AByMs IEHTPaJIbHBIMU KoJi€écamu (cM.puc.6.1).

V 5T0if Hepeadn HeMOBIKHO KOpoHUYaToe Kojteco, mosromy Wp=0. Tpebyercs
onpenenuts U gH . [Ipumenum Meto Buiuca (T.e. octTaHOBUM BoJui0). Toraa

KOPOHYATOE KOJIECO OCBOOOAUTCS M Oy/IET BpalllaThCs, a TUIaHEeTapHas repeaayda
MPEBPATUTCS B OOBIKHOBEHHBIN PEIYKTOP € Mapa3uTHOM 1ectepHei. Jiis aToro
peayKTOpa MOXKHO 3aIKCaTh

H_
u o — uag X ugb ,
rae Ug' - o011ee nepeaaToyHOe YMCIo oopaieHHoro Mmexanusma. [lockonbky

d B 00pallléHHOM MEXaHU3Me Mapa3uTHas MWECTEPHs, MOXKHO Cpa3y 3alucaTh
ubH=u
0 ab

AN u ab

O)b _(’OH Za

VY peanpHON IIIaHETapHOM Nepeaadu ®, = 0, mosromy

_ W=y 0 g Zp
ab '
0—ooy O Zy
® a b b H
Ho —¢% = uaH , OTCIO/Ia uaH =1- uab' Tak cBsi3aHBI MEXIY COOO Me-
WH
penaToYHbIC YucIIa MIaHeTapHOM nepefaadn u e€ oOpanéHHOro MexXaHu3ma.
z z yA
VY ob6paménnoit nepenaun U aHb = ——b, nosromy U gH =1- (— —b) =1+"b
Zq Zq Zq
Bo3MoxHOCTH Takou neperayu Ug'b =1.5.. .8(9) npu KI1J1M=0.97...0.99.
[Tpumep No2

TpeOyeTcst onpenenuTh NepeaTouHOe YUCIIO IBYXCTYIIEHUYATON TUTaHeTap-
Hol epemnaun 2K — H ¢ HEMOABMKHBIM IIEHTPAIbHBIM KOPOHUYATHIM KoJiecoM D

u gH (mepenava Tumna BSH , puc.6.3). [lpumensem metoa Bustnca, ocTaHaBiviBa-

€M BOJIUJIO, T.€. IToJIaraeM ®H=0. O6mee nepeaToOuHOe YUCTI0 0OpaIEHHOTO
MEXaHu3Ma

H_—
UO _uagxufb’
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0, — Z
uag a H — g u
—
H
fb
) Wy =Wy Zg

Puc. 6.3. [lepenaua Ttuna BgH

B peanbHoil nepenaye yriioBbie CKOPOCTH CATEJUIAIIOB PaBHBL, T.€. (O =

M HETIOJIBIKHO KOPOHYATOE Kojleco () = 0. Mosromy

uH :(Da_(DH :_&_Fl:_zgzb
ab
0 Y
Otkyna Ug =Pa =14797b
O ZoZs
Bo3mokHOCTH TIepeaun UgH =7...16, n=0.99...0.96.

[Tpumep No3
OnpenenuTh MepeIaToyHoe YUCIIO IUIaHSTapHOM repenayu 3K , py BexyieM

KoJece @, BEIOMOM Kojiece C, OCTaHOBICHHOM Kouiece D (puc.6.4).
OcCoOCHHOCTH KHHEMAaTHYeCKO cxeMbl (cM. puc.6.4):

- IMEIOTCS TPH LIEHTPAIBHBIX Kojeca: d,

g b, c;
<] — < |[\.& - BOJIMJIO TOJIBKO MOJACPIKUBACT CaTell-
r ” ' JINTEL
f TakuM 00pa3om, HEOOXOAUMO OIPEIETUTh
ne 2 X__/__/Alé: Pa3OM, bﬂ pel
-7 7 — 77 77 Tepenarodnoe uucio U’ .
U, N P ac
a [Tpumenum meton Busuca, oc-
b TaHOBHUM BOJMJIO, COOOIIAs BCEM
_ﬂ — AJIEMEHTaM Iepeiadn JOMOJTHUTEIBHYIO yTIil0-
BYIO CKOPOCTh — (- Wy ). Obmiee nepemxaToy -
Puc.6.4. Ilepenaua 3k HOE YHUCJI0 00paIIeHHOTO MEeXaHu3Ma

H_
Ub =, XU xu XU,

_ WOy :(’Dg_C‘)H.u _ Op—y

gb " “bg

_ O — Oy
l'Ifc o

rae u X )
_('OH (OC _('OH

ag o

g g
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N3 npousBenenus NepBbIX ABYX COMHOXKUTEIEH HAUIEM COH :

W, —Oy 0y—0 yA W, —® V4
a"PH ., g “H__ 4p orcrona & —H —_%b
(Dg _(DH (Db _(DH Za (Db_(DH Za
0, —w Z
B peaibHOM MexaHu3Me (D =0, nosromy —2& —H = —=D 5rgyna
Z
O,=0, —4—.
L, +Zy

N3 npousBeieHrst BTOPBIX IByX COMHOKHUTEJIEH HAUIEM COC :

Oy =0y O =0y _4gZ;

9
Kaxk orMeuanoch BBIIIIC, B pCaJIbHOM MCXAaHU3MC (Db = O , KpOMC TOI'0, yrio-

—0y _ZgZ;

BbIE CKOPOCTH CATEJUIMTOB paBHBl D =, . IlosaTomMy
g f
0.~y Zy

Z,Z

oTkynza O =@ (1—M) .

C H
Lyl
YuuThIBAs IIOTyYEHHOE paHee BrIpaxenue 1 U, , a Takke To, 9To
® Z,+Z 24
U;'CZia,nonquM uch: a:( a b)x g-¢ :
W W Za (ZgZC—Zbe)

B03MOKHOCTH Takol mepenaqu Uch= 20...500 npumn = 0.90...0.80.

®

6.3.2. KoadduimeHT none3Horo qeiCTBUS TIaHETAPHBIX Meperay

IToTepu sHEpPIUM B IUIaHETAPHBIX IIEpeadax IPOUCXOIAT 110 TEM XKe IIPUIH-
HaM, YTO U B OOBIUHBIX NIE€peavax, 3TO MOTEPU Ha TPEHUE B 3aLEIUICHUH, IOTEPU
Ha TPEHUE B MOJIIUITHUKAX U MOTEPU Ha pa3OpbI3TUBAHNE U MIEpEMELIBaHHE
cMa3Ku (Tak Ha3zbiBaeMble rupaBaudeckue notepu). K11/ nmianerapusix nepenau
MPUHATO BbIpakaTh Yyepe3 MoTepH B oOpaii€HHon nepenaye. [lpu stom cunraercs,
YTO MOTEPSIHHBIE MOIIHOCTH TJIAHETAPHOTO U 00PAIIEHHOTO MEXaHU3MOB PUOIIHU-
3UTENBHO PABHBI.

PacuétHbiM myTéM ¢ HanboJIbIIEH JOCTOBEPHOCTHIO MOTYT OBITh ONPEIEICHBI
NOTEepU Ha TpeHHE B 3aleryieHus1X. OHM 00yCIOBIEHBI, TJIABHBIM 00pa30M, CKOJIb-
xeHueM npoduuieid. Jljist oqHOM mapel 3aleNIeHUs 3TH MOTEPU  COCTABIISIOT

Y, = 2.3(1/21i1/22) Wi, npuOMIkEHHO, | |~ 0.015...0.08.

[Torepu MOITHOCTH B MOAIIMITHUKAX IUIAHETAPHOW MEPENAYN J/  MeHbIIe,
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YeM B POCTOM, TaK KaK IPU CUMMETPUYHOM PACIOJIOKEHUH CATEJUINTOB CHUJIBI B
3alCIJICHUN YPABHOBEIIMBAIOTCS U HE HAIPYXKAIOT BaJIbl U OIOPHI.
I'mapaBnnyeckre NOTepy B INIAHETAPHOU Iepeayde V. OoJbLIe, TaK KaK MpU

MOTPYKCHUHN CATCIININTOB B MACJLIHYIO BAHHY COIIPOTHUBIICHUC UX IBUKCHHIO 3HA-
YUTCJIbHO BBIIIC, YCM Y HpOCTOI;'I nepcaadu.
PEBI[CJILH&H OOCHKA JABYX ITOCJICOAHUX COHpOTI/IBJIeHI/Iﬁ 3aTpyAHCHA, II0O3TOMY

Ha MPAKTUKE UCIOJIB3YIOT 3aBUCUMOCTD X \J/ | + \Vr ~0.015...0.03.

ITpu npoextupoBanuu KIIJl nepenaun npuHUMAaETCs MO0 UMEIOIIUMCS PEKO-
MeHJanusM (3To HauboJiee 4acTo), TMO0 pacCUUTHIBACTCS MO MPUHATON KUHEMa-
TH4Yecko cxeme. Hy»HO MOMHUTB, YTO MPU OYEHb OOJILIIOM MEPEATOUHOM YHCIIE
paboTa mianeTapHoi nepenauu yxyamaercs v e€ KIIJ[ momydaercss Hu3kum.

6.4. Boibop uuncen 3yOneB

Br100p uncia 3y0beB KOJIEC CBS3aH C KHHEMAaTUYECKUM PACYETOM U OOBIYHO
IpEIIIeCTBYET pacyEéTy Ha MPOYHOCTb.

Mo>xHO peKOMEHI0BATH CIEAYIOMNN MOPSAIOK pabOThI MPHU OIPEICTICHUH
yucia 3yObeB Mepenayu.

6.4.1. I1o TpebyemMoMy nepe1aTOYHOMY YHCITY BBIOpATh KHHEMATHUECKYIO
CXeMy Mepeaayu.

6.4.2. HazHauuth yucio catemuiutoB (00bI4HO 3...6).

6.4.3. CoctaBUThH BhIpakKeHHUE (MM B3STh U3 TAOJIUIL) ISl IEPEJATOUYHOTO
qrciia BBIOpAaHHOM CXEMBbI Yepe3 Yuciia 3yObeB KOJIEC.

6.4.4. Ilpunsate Za' [Ipn oTCyTCTBHM OrpaHUYEHNH JTy4IlIE UCTIOIb30BaTh KO-

néca, Hape3aHHbIe 0€3 CMEILEHUs UHCTpYMEHTa. B 3TOM ciyyae npuHUMAaTh
z =z . =17...30.
a min

6.4.5.1lon0opom 1o BeIpakeHUIo 11.6.4.3 onpenenuTh yncia 3y0ObeB OCTallb-
HBIX KOJIEC.

6.4.6. IIpoBepuTh 1O YCIOBUIO COOCHOCTH TMOJIYYCHHBIC 3HAUCHUS YHCET
3yObeB niepenaun. [lmaneTapHbie mepenayu — COOCHBIC TIepeIaur U T03TOMY YHCIa
3yObeB JIOJIKHBI OBITh TAKUMH, YTOOBI OCH IIEHTPAJIbHBIX KOJIEC COBMAIAIU. DTO
OCHOBHOE yCJIOBHE COOCHOCTH. J[JI KaKk10# mepeiauul 3TO yCIOBUE UMEET CBOM
Bu. Hanpumep, mis nepenaun npumepa Nel (cMm. puc.6.1) coBnagenue oceit Bpa-

eHns konée a u D Bo3MOXkHO ToIbKO TOrIa, Korna MEXKTy YHCIIaMU 3yObEB €T0
KOJIEC BBIMIOJIHSIETCSI COOTHOIIIEHUE

z,-2,=2Z .
a g
Jns nepenaun npumepa Ne2 (cm.puc.6.3) 3TO COOTHOLICHUE UMEET BHUJ
Za +Zg =Zb —Z]c :

s nepenaun npumepa Ne3 (cM. puc.6.4) yucia 3yObeB 10KHBI COOTBET-
CTBOBATh CUCTEME YPABHEHUN
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Z +2Z =2
a g b
zb—zgzzc—zf

Nwmeercs B BUAY, 4TO MOAYJIH 3yOUaThIX KOJIEC OJMHAKOBBI, a KOJIECAa Hape3a-
HbI 0€3 CMEIIEHUSI UHCTPYMEHTA.

6.4.7. IIpoBepUTh O YCIOBUIO COCEJ/ICTBA NIOJyUYEHHBIE 3HAUEHUS Yncend 3y0b-
eB nepenaun. CareuuThl INTAHETAPHOM NIEpEIayyl pacIionararoTcs, Kak IpaBuilo,
0e3 cMelleHus BAOJIb OCEH UX BpallleHus, T.€. B OJHOU M1ockocTH. [loaToMy Mex-
Ny OKPYKHOCTSIMH BBICTYIIOB COCE/IHUX CATEJUIUTOB JIOJKEH 00ECIIeunBaThCs 3a-

30p. JlJist 3TOro nUuameTp BEPIINH 3yOhEB CaTEeILIUTA da JOJKEH ObITh MEHBIIIE

PACCTOSHHUSA MEXKILY OCIMH HEHTPOB COCETHHUX caTe/uuToB £ . MUHHUMAIBHO J0ITY-
CTUMYIO Pa3HOCTh M€Ky HUMH MOYKHO IIPUHATH paBHOU 0.5M.

6.4.8. IIpoBepuTh MO YCIOBUIO COOPKHU MOTYyYEHHBIC 3HAYCHUS YnCeN 3yObeB
nepegayy. 1o yCIoBHE TpeOyeT, 4TOObI AJIs OJTHOBEHIOBBIX CATEIUNIMTOB CyMMa
yucen 3yObeB LIEHTPaIbHBIX KOJEC ObLIa KpaTHOM YKCIy caTesmiuToB. [Ipu npume-
HEHUU NIepeiay ¢ pa3ABOCHHBIM CATEJUIMTOM HYKHO, YTOOBI YUCIIa 3yObeB LIEH-
TPaJIbHBIX KOJIEC OB KPATHBIMU YHCITY CATEIUIUTOB. [IpH BBITOIHEHUH 3THUX
yCIIOBUH Mepeaaydy ¢ MPUHITHIM YUCIIOM CAaTEJJTIUTOB MOKHO cOOpaTh: 3yObs ca-
TEJUIMTOB BOMYT B COOTBETCTBYIOIIUE BIIaJMHBI LEHTPAIBHBIX KOJIEC.

6.5. Pacuét Ha mpoyHOCTH 3yObeB KOJIEC IIaHETAPHBIX TIEpeiay

Jliist pacu€Tra Ha MPOYHOCTH MPUMEHSIOTCS T€ K€ 3aBUCUMOCTH, KOTOPbIE ObI-
JIY TIOJTYYEHBI JJIsl pacu€TOB MPOCTHIX Nepenad. Harpy3ku co cTOpOHBI KaXka0ro
LEHTPaJIBbHOIO KOJIECA WJIM BOJIWJIA BOCIIPUHUMAIOTCSI OJTHOBPEMEHHO HECKOJIBbKH-
MU cateuutaMu. [1oaToMy nostydaembie pa3Mepbl 3yOUaThIX KOJIEC MIIaHETAPHOU
MepeIadyy 3HAYNTEITLHO MEHBIIIE 110 CPABHEHUIO C MPOCTON MepeaayeH.

IIpu nepenaye MOIIHOCTH NapayIeIbHO IO HECKOJIBKUM MOTOKaM TpedyeTcs
BBICOKAsi TOUYHOCTh U3TOTOBJICHUSI U MOHTaxa KoJiéc. O0ecrneunTh paBHOMEPHYIO
Harpy3Ky Ha JieTajiu nepejad npaktuuecku He ynaércs. [loaTomy He TOIbKO y4u-
TBIBAE€TCS YUCJIO CATEJIUTOB, HO M BBOJAUTCS KOAhPuiineHt €2, 3aBUCAIINNA OT
CXEMBbI TIepe/Iauu, YHCIia CaTeJUIUTOB, CTENIEHN TOYHOCTH 3y0UaThIX KOJEC U KOH-
CTPYKTUBHBIX MEPONPUSATUIA, HAIIPABJICHHBIX HA BHIPABHUBAHUE HATPY3KU MEKITY

cateyuuTamMu. [Ipy MpoeKTUPOBOYHBIX pacy€Tax, €CJIM YUCIIO CaTEJUTUTOR kc >3

TPU CTEIIeHH TOYHOCTH mepenad 5...8 moxuo npuanmats 2=1.1...1.3.

Ecnu 3y0uaTeie kosi€ca M3rOTOBJICHBI U3 OJHOTO MaTepuasa U MOJIYJb Y BCEX
OJIMHAKOBBIM, TO JOCTATOYHO PACCUUTATH HA MPOYHOCTH 3ALEIIIEHUE COJIHEYHOTO
KoJieca u caresuinta. [Ipu pa3HeIX MmaTepraiax Hy>KHO BBIIIOJTHUTh PAcUET BCEX
repejady.

[Ipu pacuérax nepenad nojararoT, YTO NEPEAATOUYHOE YUCIIO BCETIa OTHOLIE-
HUE OOJIBIIET0 YKclia 3yObeB K MEHBIIIEMY.

Pexomenayercs miisl miiaHEeTapHBIX Nepenad NpUHUMAaTh

v, =b/d, =0.75.
Tak kak 32 oAH 000POT OJJHOBEHIIOBOT'O CATEJUINTA IPOUCXOIUT HArPYKEHUE
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00erx aKTUBHBIX MOBEPXHOCTEH 3y0a, pacuéT BeayT, KaK MPH ICUCTBUN PEBEPCUB-
HOW Harpy3kH.

[Tpu npoekTHpOBaHUH Tiepeaay Tuia 3K pacyeT BBIMOIHSIOT JJIs BTOPOH
CTYNEHH, U MOJIYYEHHOE 3HAUEHUE MOAYJI MPUHUMAIOT JIJI BCEX KOJIEC MEPENAUH.
Jlnst oGecniedeHust paBHOIIPOYHOCTH BCEX 3yOUaThIX KOJIEC NEepeiadyu MPUHUMAIOT

b /b, =0.3...0.75
g  f

B nmnanetapHbIx nmepeaauax Ha OMOPHI CATEIUIUTOB ACHCTBYET IIEHTPOOEKHAS
cuina. [Ipy 3HaYnTENBHON YTIIOBOM CKOPOCTH BOJAMIIA OHA MOKET IPEBBICUTH CUIIbI
B 3aneruieHnH. OHa MPUKIIAAbIBACTCS B IEHTPE MACC CATEIUIMTA U PACIIOJIOKEHA B
IJIOCKOCTH JEHCTBUS paAualIbHBIX COCTABILIIOIMX HArpy3ku. IIpu pacu€rax Bamos
00513aTeIbHO JOJKHBI ObITh YUTEHBI paJalibHble HArPY3KH HA BETYILEM U BEIO-
MOM BaJlax MepeIayu OT COEAUHUTENBHBIX My (]T.

KoHTpoJIbHBIE BOIPOCHI
6.1. IlpuHuun paboThI MIIaHETAPHBIX U AU depeHInaIbHbIX epeiay.
6.2. JIoCTOMHCTBA HEAOCTATKU U IPUMEHEHHE IUIAHETAPHBIX NIEpeaay.
6.3. IlepenaToyHO€E YMCIIO IUIAHETAPHBIX MTEpEaay.
6.4. KospuiueHT nose3Horo AeHCTBUS TUIaHETAPHBIX Mepeiay.
6.5. Bb10op uncen 3yObeB it 3yOUaThix KOJIEC MJIaHETAPHBIX Mepe/iay.
6.7. Pacuét Ha MpOYHOCTH 3yObeB KOJIEC IUTAHETAPHBIX NIEpeiay
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