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BBEJIEHUE

JleHTOUHBIC KOHBEHEPHI OTHOCSITCS K MalliHaM HEMPEPHIBHOTO TPAHCIIOPTHPO-
BaHMS W XapaKTEPHU3YIOTCS HEMPEPBIBHBIM TEPEMEIICHUEM HACBIMTHBIX WM MITYyY-
HBIX TPY30B MO 3aJaHHOM Tpacce 0e3 OCTAaHOBOK JIs 3arpy3Ku W pasrpysku. Ilepe-
MEIIAaeMBIF TPy3 PacIoiaraeTcsi Ha TSATOBOM HeCylleM opraHe (JICHTE), COBEpIIIaro-
meM pabodee u Xosnoctoe (0OpaTHOE) JBM)KEHHUE OJHOBPEMEHHO M HENPEPBIBHO.
HIMeHHO 3TH CBOMCTBa 00ECIEYMBAIOT KOHBEWEpaM BBICOKYIO MPOU3BOJAUTEIHLHOCTD,
YTO OYEHb BXKHO ISl COBPEMEHHBIX MPEANPUATUNA ¢ OOJIBITUMU TPY30TOTOKAMH.

Pa3paboTka TMOJIE3HBIX WMCKOMAEMBIX OTKPBITBIM W TOJ3EMHBIM CIIOCOOAMMU
TpeOyIOT CO3JaHUs MEXaHU3UPOBAHHBIX pPAHOHOB B TYHKTaX IMEPErpys3KH,
000pyI0BaHHBIX BBICOKOTIPOU3BOIUTEIHHON Y3KOCTICIIMAIU3UPOBAHHON
MIEPETPY30YHON TEXHUKOU.

CoBpeMeHHbIE JICHTOUYHBIE KOHBEHWEpHI, paboTarome Ha OTKPHITBIX pa3padoT-
kax yris, tpaHcnoptupyroT 10 20000 T/4 BCKpBIIHOW MOPOJBI, oOecrieunBas 3a-
TPY3Ky 32 1 MUHYTY IIECTH KEJIE3HOIOPOKHBIX BarOHOB I'PY30I0IbEMHOCTHIO 60 T.
JlnnHa xouBetepron muHUHM gocturaet 100 km npu jymHe ogHOTO cTaBa 11 kM.

[TnanupyeTcs yBeNMMUCHHUE MPOW3BOAUTEIILHOCTH KOHBEHEPHBIX JIMHHUM IO Tie-
perpyske yris g0 48000 1/4 npu anvnHe uHuKM 210 KM ¢ IIMPUHOM JICHTHI KOHBEIe-
pa 3600 mm. [IpumeHeHre Takux KOHBEHEPHBIX JTMHUHN MO3BOJUT CHU3UTH HKCILTya-
TaIlMOHHBIC PACXOJIbI M OKYITUTHh CTOMMOCTh KOHBEHEPOB B TCUCHHE 5 JIET MPU CPOKE
ciyx0b1 25 — 35 rer.

1. COJEP’)XAHUE PABOTHI

Hacrosimias pabota no pacueTy JEHTOYHOIO KOHBEHepa il Meperpy3ku HaBa-
JIOYHBIX TPY30B COCTOUT U3 PACUETHON U rpauyecKoil yacTell U BBIMIOIHSIETCS CTY-
JIEHTaMH COTJIaCHO MHWBUIYAJIbHOMY 33JaHUIO.

3anaHus A1 KOHTPOJIBHOW paboThl yKa3aHbl B npuioxeHuu. B tabmn. I1. mpu-
BEJICHbI UCXOJHbIEC JAaHHBIC U BapHaHTHI 3a1aHKi, Ha puc. [1. — TUIOBBIE CXEMBbI KOH-
BEWEPOB.

Br16op BapuanTa 00yCJIOBIEH TpeMsl MOCIEAHUMU HUPpamMu 3a4ETHON KHUKKH
CTYJEHTA.

Pabota nomkHa colepkaTh CIEIYIONIUe pacyeThl:

1.10npenenenre MMpUHBI JIEHTHI KOHBeWepa u nogoop ee no ['OCTy.

1.2 TlogGop KOHCTPYKITMU TOIIEPKUBAIOITNX POJUKOBBIX OMOp M O0apabaHOB U
ONPEJEIICHUE UX AUAMETPOB.

1.3. Pacuet compoTuBieHMi BCeX y4yacTKOB KOHBeWepa M HATSDKEHUN JICHTHI B
Pa3IMYHBIX TOYKAX TPACCHI.

1.4. Pacuet mpOYHOCTH JICHTHI U OIIpesiesicHe ee mporuda Ha paboyeil BETBH.

1.5. TIpoBepka DOCTaTOYHOCTU CLEIJICHUS JIEHTHI C MPUBOAHBIM OapabaHoM
JUTsl Iepeladyl HEOOXO0JMMOTO TATOBOIO YCUIIHSL.

1.6.0npenenenrie MOIIHOCTH TIPUBOAA W TMOIOOP AJIEKTPOJBUTATENS TI0
['OCTy.



1.7. Onpenenenue nNepesaToOuHOro YKciia peayKTopa, moaoop peayKkropa u co-
eauHuTeNbHBIX My(PT 110 ['OCTy.

2.8. OnpeneneHne CUITbl TSHKECTH HATSHKHOTO TPY3a.

Bce pacyeTsl AOMKHBI CONPOBOXKIATHCS PACUETHBIMU M KUHEMATHYECKUMH
cxemamu, o(popMJIEHUE PAacUeTHOM M IpapruecKoil 4acT MOSICHUTENbHON 3alUCKU
BBINOJHSIOTCS coryacHo TpeboBanusiMm CTII, mpeabsBiseMbIM K TEXHUYECKOW J0-
KyMEHTaLUH.

PacuetHo-nosicHutenbHas 3anucka odopmisiercss Ha yuctax gopmara A4 Ha
OIHOU cTOpOHE. TEeKCT 3alMCKU BBIMOJIHAETCA YEPHUJIAMH, a PACUETHBIE CXEMBI —
KapaH/IAIIOM.

2. OBILIEE YCTPOUCTBO JIEHTOYHOI'O KOHBEMEPA
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Puc. 1. Cxema 1€eHTOYHOTO KOHBelepa

JlenTouHbIi KOHBeEHEp (pUC.1) COCTOUT U3 CIEAYIOINX dJCMCHTOB:

- THOKOM JICHTBI 3, KOTOpPAast CIAYKHUT OJHOBPEMEHHO TPY30HECYIIUM U TATOBBIM
OpraHoM;

- IpUBOJa 7, COCTOSIIETO U3 JIBUTATENIs, pEyKTOpa, OapabaHa U COCTUHUTEb-
HBIX MY(]T;

- paMbl 9 ¢ YCTaHOBJICHHBIMU HA HEW pOJMKOBBIMH oropamu 10 s rpy3oBoi
BETBU KOHBelepa u onopaMu 11 1sis X0J10cTOM BETBY;

- HaTSDKHOTO yCTpoicTBa 1 y1st IEHTHI.

Kpome Toro, B coctaB KoOHBeiepa MOTYT BXOAUTh 3arpy304HOE 2 U Pa3rpy30u-
HOE 6 YyCTpOMCTBa U YCTPOMCTBO J1JIsI OYMCTKU JICHTHI 8.

JIs TpaHCHOPTUPOBAHMSI HACBIMMHBIX TPY30B JJIsl TPY30BOM BETBU MPUMEHSIOT
posmkoBbie omopsl 10 xenobuaroit hopmbl, obecriednBarone OOIBITYI0 TPOU3BO-
JTUTEIbHOCTh KOHBEHEpa, a JJIsl XOJOCTOW BETBUM NMPUMEHSIIOT MPSIMBIE POJIUKOBbBIC
onopsr 11.



JleHTOUHBIE KOHBEHEpPbl MOTYT ObITh TOPU30OHTAIBHBIMA U HAKJIOHHBIM C J[BU-
YKEHUEM Tpy3a BBEpX WM BHU3. HanOombimii 1omycTUMBINA yroi HakjIOHAa KOHBEH-
epa OTPaHUYMBACTCS CKOJIb)KEHUEM Tpy3a BAOJb JICHTHI MO JEHCTBUEM CHUJIbI TshKeE-
CTH Tpy3a, I03TOMY OH MPUHUMAETCSI MEHbIIIE yTila TPEHUS Irpy3a Mo JEHTE.

3. PACUET JIEHTOYHOI'O KOHBEMEPA
3.1. Tunel JIEHT, MPUMEHSIEMBIX B JIEHTOUHBIX KOHBeHepax

KonseliepHas neHTa CIIy)KUT TATOBBIM M I'DY30HECYIIHUM 3JIEMEHTOM KOHBEME-
pa, COCTOWT W3 MPHUAAIOIIETO € MPOYHOCTh KapKaca M 3alUTHBIX PE3MHOBBIX 00-
kiagok. Hambombimee pacmpocTpaHeHHE MMEIOT JIGHTHI ¢ KapKacoM M3 TKaHEBBIX
MPOKJIAJ0K, B KAYECTBE KOTOPHIX MPUMEHSIOT XJIom4atoOymakubiii OenpTuHr b-820
C pa3pbIBHOM MPOYHOCTHIO 65 HMM, 0co60 npounsiii 6enpTuHT OB mpodHOCTHIO
130 H/mM. KonryecTBO MPOKIIAI0K B JICHTE, ONpEACIIIeMOe 10 TpeOyromencs mpo-
JOJIBHOW TIPOYHOCTH, 3aBUCUT TakKe OT ee mupuHbl. B nenrax tuna b-820 u OIlb
IIPEIyCMOTPEHO clieAyromee KomaecTBo mpokianok mo 'OCT 20 (tadm.1):

Ta6mmna 1. KonngecTBo NpoKIIaJoOK JIEHTH

[IupuHa JeHThl, MM 500 650 800 | 1000 | 1200 | 1400 | 1600 | 1800, | 2500,
2000 | 3000

Yncio NpoKIaioxK Iy, 2-5 3-5 3-6 3-6 3-6 4-6 3-8 3-8 | 56

TosrHa PE3UHOBBIX OOKIIAJIOK C paboyveil CTOPOHBI JICHTHI IPUHUMAETCS PaB-
HOM 4...6 MM, a ¢ Hepabouel CTOPOHBI - 2 MM.

B nocnennee BpeMs BHEIPEHBI B MPOU3BOACTBO JICHTHI C MPOKJIAJKaMU U3 CUH-
TETUYECKUX TKaHEeH, 00sagaronmx OOJbIIeH MEXaHUYECKOW MPOYHOCTHIO U YCTOM-
YUBOCTHIO K THUCHUIO (Ta0J1.2).

Ta6JII/ILIa 2. JleHTBI C IMPOKJIAAKaMH1 U3 CUHTCTHYCCKUX TKaHEeH

Marepuan npoknanku | [lupuna nents, Mm KomnuecTBo nmpokiia- [IpounocTs Ha pa3-
IOK poIiB, HMM
Kamnpon 800-1400 2-8 400
500
600
JlaBcan 650-1200 4-10 150
200
300
Buckoza 650-1200 3-8 50
75
115

Ha momnbix konBeiepax mmpuHO JeHTHl 70 3600 MM MPUMEHSIOT JEHTHI C
KapKacoM M3 METaJUIMYeCKUX TPOCOB. [|0CTOMHCTBO PE3MHOTPOCOBBIX JICHT 3aKITIO-
yaeTcs B HeOOJbIION BeauunHe ux yamHeHus (He Oonee 0,5%). Takue eHTBI 00-
Jaal0T 3HAYUTEITFHON JIOJTOBEYHOCTHIO U MPOJIOJIBHON U TOMEPEYHON THOKOCTHIO,
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4TO MO3BOJISIET UCTOIB30BaTh OapabaHbl HEOOIBIIIOTO JUAMETPa M POJMKOBEIE OIO-
PBI C YBETUYCHHBIM YTJIOM HAKJIOHA OOKOBBIX POJIMKOB. A 3TO YBEIMUYMBACT MPOU3-
BOJIMTEIBHOCTh KOHBEHEpOB (TadI.3).

Tabnuna 3. XapakTepucTuka pe3uHOTPOCOBBIX JICHT

Tloka3arenu Tum nedTsl

PTJI-1500 PTJI-2500 PTJI-3150 PTJI-3500

HomuuanbsHas pa3psiBHast 1500 2500 3150 3500
po4YHOCTh, HMM
MaxkcuManbHasi TOJIIIKAHA JIEH- 20 o5 26 27
Thbl, MM
OpueHTHPOBOYHBIN BEC Im?

300 390 430 460
neHTtsl, H

3.2. Ompenenenne MmMUPUHBI JeHTH u moa00p ee mo 'OCTy

HcxoaHble JaHHBIE MPU BHIITOJIHEHUN PACU€Ta: MPOU3BOAUTENBHOCTh KOHBEE-
pa Q, T/4, ¥ POJI IIePEMEIIAEMOTO0 IPy3a — er0 HACHIIHAS [IOTHOCTB P, T/M".

[IIupuHa JEHTHI U €€ CKOPOCTh SIBJSIOTCS MapaMmeTpamMu MpOU3BOAUTEILHOCTH.
[Ipy HACBIMHBIX Tpy3axX MPOU3BOAUTEILHOCTH KOHBEHepa MPOMOpPLHMOHANIbBHA TUIO-
IIaJ1 CEYECHUs Tpy3a Ha IPY30HECYIIEM AJIEMEHTE U ero ckopoctu. CedeHue rpysa
Ha JICHTE€ KOHBEWEpa ONpEeIeIsieTCA IUPUHON JIEHTHI U PUAABaEMOM €1 Ha POJIMKO-
BBIX omnopax (opmoit (puc. 2), a TakKe yrioM OTKOca rpy3a (; Ha JBHKYILIEHCS IO
POJIMKaM JICHTE.

B
— ~la .
b |
- L - - L -
a) 0)

Puc.2. Tunsl poJMKOBBIX OIOP:
a - )kenobyarele; O - IpsMBbIe.

HacpinHas I0THOCTh I'py3a U yroji €CTECTBEHHOTO OTKOCa Ipy3a MPUHUMAIOT-
csl o Taba.4, Mpy STOM yroj €CTeCTBEHHOTO OTKOCa B JBMIXKEHUM (; CUHMTAIOT PaB-
HbIM 0,7 yriia eCTeCTBEHHOT'O OTKOCA () TPYy3a B MOKOE.




Tabmmma 4. XapakTepruCcTHKa HACKIITHBIX TPY30B

I'py3 Hacwimaast Vron ecrect- | Koaddumuent | Koapdumment
IUIOTHOCTB, BEHHOT'O OT- TPEHHsI B TIO- | TPEHHUS B I10O-
P, ™we KOCa B ITIOKOE, | KOE I10 CTaJld | KOE IO Pe3ruHe
¢, Tpan
VY1016 KAMEHHBIA MEJIKUNA 0,8-0,95 45 0,84 -
['paBwmit 1,6-1,9 30-45 0,8 -
ATNaTUTOBBIN KOHIIEHTPAT 1,3-1,7 30-40 0,58 0,63
ITecox 1,4-1,65 30-35 0,8 0,56
Topd KycKoOBBIH Cyxoi 0,33-0,5 32-45 0,6 -
YTroap KaMeHHBIN KYCKOBOM 0,65-0,8 30-40 0,8 0,6
11leOeHb 1,8 35-45 0,74 0,6
IlemenT 1,0-1,3 40 0,65 0,64
Pyna xenesnas 2,1-3,5 30-50 1,2 -
[Mmenuna 0,65-0,83 25-35 0,6 0,5

CKOpOCTh JIEHTHI OPUEHTHPOBOYHO MPUHUMACTCS B 3aBUCHMOCTH OT poja Ipy-
3a M IIAUPUHBI JISHTHI 10 Ta0JI1.5.

[HupuHa JeHTHI (M):

B= l,l'{

Q

e o,os} ,

rae Q - MpPOU3BOIUTENBHOCTH KOHBEHEpa, T/4; L - CKOPOCTh JICHTHI KOHBelepa, M/c;
p - HACBIMHAS TUIOTHOCTH TPy3a, T/M°; C - KOd(GHIHEHT, yINTHIBAIONINN H3MEHEHIE
CEYEHUs I'py3a Ha JEHTE B 3aBUCHUMOCTH OT THIIA POJMKOBOM ONOPHI U yIila €CTECT-

BEHHOT'O OTKOCA B IBHYKCHHUH (Ta0J1.6).

Tabnuna 5. CkopocTh JIeHTHI KOHBeWepa

I'pys CKOpOCTB JIEHTHI , M/C , TIpu MprHe B, MM
400 500-650 800-1000 1600

MenkoKycKoBoi (yrojib psIoBOH, 10-16 1.25-2.0 16-3.0 2.0-4,0
necoK, Topdh)
CpeHHEKYCKOBOﬁ mpu a<160 mm 1,0-1,25 10-1.6 16-2.0 2.0-3.0
(rpaBwuii, pyna, 1eOeHb)
KpymHokyckoBoii mpu a>160 MM 1,0-1,25 10-1.6 10-1.6 16-2.0
(pyna, kameHb)
CHJIBHO MBUTAIIAE MaTEPHAITBI 0.8-1,25 0,8-1.25 0,8-1.25 0,8-1.25
(leMeHT, anaTur)
3epHO 1,5-2,0 2,0-3,0 2,0-4,0 -




Ta6mmma 6. 3nauenns kodpdunuenta C

dopma JIEHThI
CuHrernyeckas
U PE3UHOTPO-
[Tokazarenu [nockas Kenobuaras Ha TPEXPOIMKOBOM OmIOpe COBasl JICHTA Ha
IATUPOIUKOBON
orope
Yron HakioHa
OOKOBBIX POJIH- - 20 30 36 54
KOB, Tpaj
VYrou oTkoca
TPYSAHAJCHIC, 1 15 | 20| 15 | 20 | 15 | 20 | 15 | 20 | 15 20
rpaj
Koadpdpunment C | 240 | 325 | 470 550 550 625 585 655 600 675

VYro1 HakjIoHa OOKOBBIX POJUKOB [} Ha TPEXPOIUKOBBIX KEI00YATHIX OMOpax
(puc. 2, a) pekoMeH/IyeTCs IPUHUMATB!

- JUIS JIHT C XJIOMYATOOyMaKHBIMK HpoKiankamu P = 20,

- U1 CHHTETUYECKHUX U PE3MHOTPOCOBBIX JICHT, KaK 0oJiee THOKUX, TPU IIUPH-
e He mernee 800 mm B = 30 + 36

Jliis 0co00 IIMPOKMX CHHTETHYSCKUX W Pe3uHOTPocoBbIX JeHT (B=2000 mm)
OPUMEHSIOTCS MATUPOJIUKOBBIE KEJIOOUaThIE OMOPHI C YIIIOM HaKJIOHa OOKOBBIX PO-
JTUKOB B = 54°.

OmnpeneneHHas MO MPOU3BOAUTENBLHOCTH IIMPUHA JEHTHI OKPYIJIAETCA 10 Be-
ananHbl, pexycMmotpennoit 'OCT 20-85.

[Tocne pacyéra mMpPUHBI JEHTHI HEOOXOIUMO YTOYHUTH CKOPOCTbH JIEHTHI CO-
rJIacHO TabJ.5

3.3 [Ilombop KOHCTPYKUHH TOAACPKUBAIOIIUX  POJHUKOBBIX  OMOP
u 0apabaHOB, ompeneieHue WX TUAMETPOB

Br160p GpopMbl poiarKoBBIX 0nop ObUT 000CHOBAH MPU pacyeTe MIMPUHBI JTEHTHI
(m. 3.2).

KoHcTpykiuu xeno04aTblX M OPSIMBIX POJMKOBBIX OMOp TPHUBEIACHBI Ha
pHUC.2, a KOHCTPYKTUBHBIE NapaMeTphl, TUIl U BEC BpALIAIOLIUXCS YacTed pPOJUKO-
BBIX ONOp MPUBEACHBI B Ta0M.7.




Tabnuua 7. XapakTepucTUKa POIUKOBBIX OTOP

u- Tpéxponmkosast xenodyaras onopa IIpsimas onopa
puHa JIérkuii Tun Hopmanphslii Tun TsKENbIA TUI JI€rkuit Hopmanbublit
JIeH- THII THUII

THI, Dy, Lmm | a | my | Dp, I, Mmm o My, Dy, 1, o My | D, M, | Dp MM m,

MM MM KI' MM KT MM MM K[ | MM KT KT
400 160 - 160 10 - - - 6,0
500 83 195 | 30° - 102 | 195 20° 11,5 - - 85 - 102 7,5
650 245 - 245 30° 12,5 - - - 10,5
800 310 - 310 20° 22 310 45 - 19,0
1000 | 102 | 380 | 30° - 127 | 380 25 159 | 380 | 20° | 50 | 102 - 127 21,5
1200 460 - 460 30° 29 460 57 - 26
1400 530 - 530 20° 50 530 108 - - 40
1600 | 127 | 600 - 159 | 600 53 194 | 600 | 20° | 116 - - 159 43
2000 740 - 740 30° 57 740 190 - - 46

HUMAETCS TIPOTIOPITUOHATBHBIM YUCITY TIPOKJIAI0K B JICHTE Iy, .

JluameTtp nipuBoiHOTO OapadbaHa (MM)

D=a-lg,

Jlns KoHBelepoB, UMEIOIINUX JICHTHI C MPOKJIaJAKaMH, AuaMeTp OapabaHa Mpu-

roe Iy - KoIm4ecTBo NPOKITAI0K (Tabi.1); a - k03 PUIMEeHT MPOMOPIIMOHATBHOCTH
(Ta01.8).

Tabnuua 8. 3nauenue kor¢ppuIeHTa IPONOPLHUOHATBHOCTH

Marepuan npoKIaioK B JICHTE

Kospdunuenr a

benytrar- 820 125-130

benpTunr OIIb 150-160
CuHTeTHKA C TIpeie]IOM MPOYHOCTH Ha Pa3phIB:

1,5 kHMw; 160-200

2 xHmwm; 200-220

3 kHMM. 240-280

TuaMeTp oTKIoHstommx 6apadbanos — 0,65D.

POCOBBIMH JICHTAMH, IPUHUMAIOT 110 Ta01.9.

Tabnuua 9. lnameTp npuBogHOro 6apadbaHa Juis pe3MHOTPOCOBBIX JICHT

JlnameTp KOHIIEBBIX M HATSXKHBIX OapabanoB mpunumaroT paBabiMu 0,8D |, a

Haunmvenbmmii nuamerp 6apabaHoB, peIHa3HAYCHHBIX JUIsl pabOThI ¢ PE3UHOT-

[Tpo4HOCTH PE3MHOTPOCOBOW JIGHTHI Ha 15 25 31,5 35
paspsiB, KHMM
JlmameTp npuBogHOTO OapabaHa, MM 1000 1250 1400 1600

160, 200, 250, 400, 500, 630, 800, 1000, 1250, 1600, 2000, 2500 MMm.

Huamerp OapabaHa, MOJYYEHHBIH PACUETHBIM IyTE€M, OKPYIJISIETCS A0 OJu-
YKaNIIEero CTaHAapTHOTO 3HayeHus, ycraHoBieHHoro I'OCTom.
I'OCT 22644-77 npemycmaTpuBaeT CICAYIONUN Psl TuaMeTpoB OapabaHOB:







4. TSTOBBIN PACYUET JIEHTOYHOI'O KOHBEVEPA

4.1. OnpeneneHue CONPOTHUBIICHUN NEPEIBUKEHUIO JICHTB MO0 KOHBEUEPY

ConpoTuBIIeHHs TNEPEABUKEHUIO JIEHTHI M0 KOHBEWEpY MOAPA3AEISIIOTCS Ha
pacripesieieHHbIe 0 JUTMHE Tpacchl (JIMHEWHBIC) U COCPEIOTOUYCHHBIC B XapaKTep-
HBIX TOYKaX KOHTYpPa TPacchl KOHBEepa (MECTHBIE).

JIuHeWHbIE CONPOTHUBIICHUS, JACHUCTBYIOIIME HA MNPSMOJIMHEHHBIX YydacTKax
Tpacchl, CKJIabIBAIOTCS U3 CONPOTUBICHUM TPEHUIO B POJIMKAX, BOSHUKAIOUIMX OT
HOPMAaJIbHOI'O JIaBJICHUS JIEHTHI U IPy3a Ha HUX, @ HA HAKJIIOHHBIX y4acTKaX TPacChl
€lle M3 MPOJOJBHOW COCTABISIOIICH BEcCa JICHTHI W JIEXKAIEro Ha HEH rpy3a WU
TOJIBKO JICHTHI (Ha XOJOCTON BeTBH). Ha TOpM30HTAILHOM KOHBEWHEpe MMEIOT MECTO
TOJIBKO COINPOTHBIICHUS IBIKEHUIO JICHTHI 1Mo poirkaM. K cocpemoroueHHbIM (Me-
CTHBIM) COIIPOTUBJIEHUSIM OTHOCSTCS CONPOTHUBIICHUS MPHU OrMOaHuu JEHTOH Oapa-
0aHOB WK OaTapeil pOJIMKOBBIX OMOP, CONPOTUBIICHUS HA MOTPY304YHBIX U MPOMeE-
YKYTOYHBIX Pa3rpy304HbIX IYHKTAX U JP.

Pacuer conpoTuBieHHNI HA OTIAENBHBIX Y4aCTKaX TPACChl CIEIYET HAYMHATH C
ONpEJENICHHS IOTOHHBIX HArpy30K OT IPy3a, JEHThI U BPAIIAIOMINX YaCTEH POJIHMKO-
BBIX OIOP.

Cuna TsKeCTH rpy3a Ha MOTOHHOM MeTpe JieHThI (H/m)

_
ar = 9.3,6 ,

rae Q - mMpOM3BOIUTEILHOCTh KOHBEHEpa, T/4; U - CKOPOCTh JBUKCHHMS JICHTHI, M/C.
Cuita TSDKECTH OJTHOTO OTOHHOTO MeTpa JeHThl, H/m

d. = (10 -15)-g ‘B,

rae B - mmupuna neHThI, M.
Cuna TSKECTH BpAIAIOIIMXCS YacTeW POJMKOBBIX OMOP COOTBETCTBEHHO Ha

pabouell M XOJIOCTOM CTOpOHAX KOHBEWepa, OTHECEHHBIX K €IMHHUIE €ro IJIMHBI,
H/wm:
- )KeJ1004YaToN OMOpHI;

qp.m: g |

- IPSIMOU OIOPBI:

qp.n: g | >

Ta€ Opx » Opn - CHIA TSHKECTH BPAIIAIONIMXCS YacTel POJIMKOBBIX XKENOOUATBHIX U
POJIMKOBBIX MPSIMBIX OMOP COOTBETCTBEHHO, H; M, , M; — Macca Bpamarmumxcs yac-
TEH POJMKOBBIX >KEIOOYATHIX M POJIMKOBBIX MPSIMBIX OMOpP COOTBETCTBEHHO, KT
(tabun.7); I, , I\ - paccrosiHue My PONUKOBBIMU ONOpPaMH Ha paboyeil U X0JI0CTOH
BETBSX KOHBEHepa COOTBETCTBEHHO, MM (Tab1. 10).
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Ta6mmma 10. PekoMeHmyeMbIe pacCTOSTHUAS MEXAY POTUKOONIOpAMH Ha pabouel BETBU KOHBeHepa

MakcumanbHO€E pacCTOSTHUE MEXAY POJIMKOOIIOpaMU IIPY LIMPUHE JIEHTHI B, MM
O0bEMHAs Macca

e 1400

pys3a, 400 500 650 800 1000 1200 -
1600
Tlo 1 1500 1500 1400 1400 | 1300 1300 1200
Orlmo?2 1400 1400 1300 1300 | 1200 1200 1100
Cabime 2 1300 1300 1200 1200 | 1100 1100 1000

Paccrostnue mexny pOIMKOBBIMM OIOPAMM Ha XOJOCTOW BETBM KOHBEHEpa
MPUHUMAETCS PABHBIM 2-3 M.

Jlanee KOHTYyp KOHBeiiepa pa3OMBaIOT Ha OTAEIbHBIE YYACTKU U ONPEICIISIOT
JIMHENHBIE U MECTHBIE CONPOTUBIICHUS IB>)KEHMIO JICHTHI HA 3TUX y4acCTKaX.

ComnpoTHBIICHHE TBUKEHUIO HA MPSIMOJIMHEWHOM y4acTke KoHBeiepa (H)

Wip = (Or+ k) * (o - Lr = H),

rne Qg — cuja TSKECTH 3JeMEHTOB KoHBelepa, H; o — koadduuueHT conportusie-
HUS JBMOKeHUIO (Tabm.11); Lr — JyinHa TOPU30HTAIBHON MPOSKIIUH HAKJIIOHHOTO y4a-
CTKa KOHBeiepa, M; H — BbIcoTa moabéMa (cIiycka) rpysa, M.

3HaK «ILITIOCY» HMCIOJIb3YeTCs MPHU ABM)KCHUU JICHTHI BBEPX, 3HAK «MHHYC)» HC-
MOJIB3YETCsI P JABM>KEHUH JICHTHI BHU3.

ComnpoTuBiieHHE TBMKEHUIO HA KPUBOJIMHENHOM y4acTKE KOHBEWEpa IPHU Orv-
OaHuu JieHTO# GaTapen posrkoBbix omop (H):

a) IPY BBIMYKJIOCTH JICHTBI
WK.p - FHa6 ' K;

rae Fu.s — HaTSHKEHHeE JICHTHI Mepe] HavainoM y4yacTtka; K — koadduimeHT ypenuye-
HUS HATSDKEHUS JICHTHI OT COMTPOTUBIICHUS OaTaper POJIMKOBBIX OIIOD;

N 0]
K=¢e""
r7Ie (O — IEHTPAIBHBIN YroJ KPUBOJIMHEHHOTO yyacTKka B paananax: 1°=0,01745 papn;

0) TIpy BOTHYTOCTH JICHTBI COTIPOTUBJICHUE PABHO HYJIIO.
ConpoTHuBIIEHHE HA 3aTPy30YHOM ITYHKTE OT COOOILEHUS IPY3y CKOPOCTH TATO-

Boro oprana (H)
K. Q
W3arp - .

3,6
Hatspxenue Haberanus Ha npuBoAHOMN Oapadan (H)
— fa
Fic = Fes €,

rne F. - HaTspKeHue JIeHTHI Ha TPUBOIHOM OapabaHe Ha cOeraroiiell BEeTBH KOHBEH-
. of o
epa, H; " — taroserii paxrop (1adm1.12).
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Ta6muma 11. 3navenne kodhuIEeHTa CONPOTUBICHUS () TSI POJIMKOOTIOP Ha MOITUITHUKAX
KauC€HUA

VYcnoBus paboTel KOHBEHEpa [Tpsmbie po- | KemoGuarsie
JUKOOIOPBl | POIUKOOTIO-
pBI
B gncrom, cyxom nomeniennu 6e3 mblin 0,018 0,02

B oramnuBaeMoM IMOMEIIEHNH, UMEETCS HEOOIBIIIOE KOJIUIECTBO
aOpa3uBHOM MBLIX; HOPMaJIbHAas BIIAJKHOCTh BO3yXa 0,022 0,025

B HCOTAaIlJIMBAEMOM ITIOMCIICHUNU U HA OTKpBITOM B03IIYXG; BO3-
MOYKHO OOJIBIIIOE KOJIMYECTBO aOpa3sMBHOM IBLIH; MTOBBIIICHHAS
BJIQXKHOCTH BO3]IyXa 0,035 0,04

OdeHb TKENBIC YCIOBHS paObOTHI, OYCHB MBUTbHAS aTMOC(epa 0,04 0,06

f
Ta6numa 12. 3uauenue kodddumuenta Tperus T u Tarosoro paxropa €

BnaxxnocTn e®
bapaban aTMocgepsl f mpu o= 180°

UyryHHbBIN WIH CTAJIbHON OueHb BIIaKHaAI 0,1 1,37
C pe3uHOoBOU QyTEpOBKOU OdeHb BIaKHAS 0,15 1,60
UyryHHBIH WK CTAIbHON Biaxnas 0,2 1,87
C pe3uHoBOM GyTEepOBKOU Bnaxnas 0,25 2,18
UyryHHBII WX CTaTHHON Cyxas 0,3 2,56
C pe3uHoBOM GyTEepOBKOU Cyxas 0,4 3,51

4.2. Be100p MECTOITOJIOKEHHS IPUBOa KOHBelepa

HaunGosnee BBITOAHBIM TIOJIOKEHUEM MPUBOA SBIISETCS TAKOE, PU KOTOPOM THi-
rOBO€ yCUJIME W TMPEABAPUTEIIbHOE HATSDKEHHME JICHTHl KOHBeliepa MHUHUMAIbHBI TIO
CPaBHEHHIO C JIFOOBIM JIPYTMM pacloJioKeHUEM PUBOA Ha ITOM JKe Tpacce.

[Tpu BBIOOpE MECTOMONOKEHUS MTPUBOJIa HEOOXOIUMO CTPEMHUTHCS K BBITIONHE-
HUIO CJIENYIOIINX YCIOBUM!

- MPUBOJ JOJHKEH pacrojiaraTthCsi HEMOCPEACTBEHHO IMOCJE Y4acTKOB C 0OJb-
UMY COTIPOTUBJICHUSIMHU, T.€. TIOCIE JIMHHBIX, TSKEJIO 3arpy>KEHHBIX TOPHU30H-
TaJbHBIX YYACTKOB UM YYACTKOB C OOJBITUMU MO TbEMAMHU,;

- TPUBOJ JOJDKEH pacrojlaraTbCs TaKUM 00pa3oM, YTOOBI yYacTKH TPAacChl,
UMEIOIIHe OOJBIIOE YUCIO MEePernOoB, TTOBOPOTOB, JICHTA MPOXOAUIIA C BO3MOXKHO
MEHBIIIUM HATSHKCHUEM.

Jl7iss KOHBEWepoB, T€OMETPHUYECKHE CXEMbl KOTOPBIX NPUBEICHBI B 3aJaHUH,
yKa3aHHBIX PEKOMEHJAINNA TOCTATOYHO ISl BEIOOpA PAlMOHAIBHOTO PACTIOIOKEHUS
npuBOaa. Y 3TUX KOHBEHEPOB MPHUBOJ] IEIeCO00Pa3HO PACIIONIOKUTH Ha OapabaHe B
KOHIIE paboyeil BeTBU KOHBeWepa.
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4.3. OnpezienieHne HATS>)KEHUS JIGHTHI 10 KOHTYPY Tpacchl KOHBeMepa

[Ipu TATOBOM pacueTe KOHBEHEpa MPOBOAUTCS MOCIEN0BATEILHOE CYMMUPOBA-
HUE COINPOTHUBIICHUNA HAa OTAEJBbHBIX YYacCTKaX Tpacchl KOHBEepa METOJ0M 00Xxoaa
10 KOHTYpY Tpacchl. i1l 3TOro Tpaccy ciaeayeT pa3eiauTh Ha OTAEIbHBIE YYaCTKU
[0 XapaKTepy CONPOTUBIECHUHN: MPAMOJIUMHENHBIE, MOJBEMBI, CIIYCKH, MOBOPOTHI H
T.1.

[Ipu mpoBeneHnH pacdeTra B XapaKTEPHBIX TOUKAX KOHTypa TPAacChl MOJIb3YIOT-
csi OOLIMM TMPABWJIOM pacyera: HATSIKEHUE JICHTHbl B KAXKIOM MOCIEeAyIOUIed TOUYKe
Tpacchl paBHO CyMME HATSDKEHHS B MPEIBIAYIIEH TOYKE M CONMPOTUBIIEHUS HA yda-
CTKE MEX]y STUMHU TOYKaMHU Ipu 00X0Jie IO X0y TATOBOTO 3JEMEHTa U UX Pa3HO-
CTH — IpU 00XO0JI€ MPOTUB X0JIa TSATOBOTO JIEMEHTA:

Firi=FitW, G+,

Fi= Fiv1 - W ey,

rne  Fj, Fiiq - HaTsbkeHMe B AByX coceqHMX Toukax KoHTypa, H; W, +1) - conpo-
TUBJICHUE HA yYaCTKE MEXKy STUMHU Toukamu, H.

[Ipu ornbanuu JEHTON MOBOPOTHBIX M HAIPABJISIOMIUX OapabaHOB YUUTHIBACT-
cst yrojl ooxBara 6apabana jgeHToi. [Ipu aTom

Fivi= F;-(1+8),

rae & — nmompaBouYHbIN KOA(h(PUIIMEHT, 3aBUCAIIMNA OT yria oOxBata OapabaHa JieH-
TOU:

- ipu o, < 90° §=0,03;
- mipu 0. = 90° §=0,04;
-mpu 90°< a0 <180° &=0,05;
- ipu o = 180° ¢ =0,06.

4.4, Tlopsanok TIroBOro pacdera KOHBelepa

[Ipumep TAroBOoro pacdera JCHTOYHOrO KoHBedepa (puc. 3) mpuBEIcH B
Tabm.13.
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Puc.3. Cxema neHTOYHOrO KOHBEHepa

Tabmuua 13. [Ipumep TAToBOro pacuera JEHTOYHOTO KOHBEHepa

VYyacTok dopMyita 1JIs ONIPeNEICHNs HATSHKEHUS B TOUKAX TPACChl
TPacchl
1-2 Fi=Fs
9.3 Fo= (14 F
3.4 Fs=(1+5) - F
4.5 Fa=(1+E)  F3
Fs=F,+W,_ s
5-6 Wi.5= 0 L 0=(0u+ Gpu) " Las5 @
6-7 Fo= (1+&) - Fs
7.8 F7=Fe *Ws_ -
WG.,.7 = (qn + qp.rl) . ((D ' Lrl - H)
8-9 Fe= (1+8) ' F
9-10 Fo=Fg+ W, + Ws g
10-11

W8...9 = (qr + qn + qp)lc) . ((D ' I—rl + H)
FlO = Fg - p®?
F11=Fo *Wig 13
Wig. 11=(0r + O+ Q) - @ * Lo
Fi1=Fus
FH6= FC6 .efa
Fio +Wio. 11 = Fg €™
Fo=F1
Fio+ Wi 11 =F1- ef“, OTKy/a BeIpakaercs Fi.

Janee mpon3BOAUTCS paCUET YUCICHHBIX 3HAYEHNUI HATSHKEHUN B KOKIOW TOUKE
Tpacchl KOHBeHEepa
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4.5. TlpoBepka OTCYTCTBUS  CKOJIb)KCHHs  (IPOOYKCOBKH)  JICHTHBI
Ha OapabaHe

Benuunnaa nBKyIIEH CHUIBI, KOTOpas MOXET OBITh mepemaHa OapabaHoMm Ha
JICHTY, 3aBUCUT OT TpeX (aKTOpPOB — HATsDKEHUS JICHTHI, yria oOxBaTa eto OapabaHa,
ko3 duLeHTa TpEHHUS MEXKy JIEHTOU 1 OapabaHOM.

YcaoBue oTCyTCTBUS TPOOYKCOBKM JICHTHI Ha OapabaHe ompenensitor Gopmy-

J0#1 Dinepa: f
— a
Fis=Fe €,

rne F.s, Fes - HaTsODKeHUE TeHTH Ha MPUBOJHOM Oapabane Ha Haberaromiel u coe-
raroIiei BETBSIX COOTBETCTBEHHO; f - KO3 puImeHT TpeHUs MEKIy JCHTOH U Oapa-
O0a”oM; o - yron ooxBata Oapabana nentou, paa: 1°=0,01745 pan; e- ocHoBaHUE Ha-
TypaJbHOTIO Jlorapugma.

Benuurba €, XapakTepu3yrolast TATOBYIO CIIOCOOHOCTE TPUBOIHOTO Oapaba-
Ha, Ha3bIBACTCS TSATOBBIM (DAKTOPOM.

3HaveHus kodpdumenta Tperust f u TATOBOTO hakTOpa e B 3aBHcHMOCTH
oT Matepuaia 6apabana, ycImoBuid pabOTHI B yriia 00XBaTa MPUBEACHBI B Ta0.12.

TsroBoe ycunue Ha OapabaHe yBEIHMUMBAETCS C BO3pacTaHWEM HATsDKEHUS JICH-
Thl, yrja o0xBata U Ko3(ppuuueHTa TpeHus. YToObl MOBBICUTH TATOBOE YCUJIME Ha
OapabaHe 0e3 yBEIMYEHUS HATSIKEHUS JIGHTHI, CIIeAyeT NMPUMEHATh OapabdaH ¢ mo-
BBIIICHHBIMA (DPUKIIMOHHBIMH CBOMCTBAMH WJIM YBEJIUYHUTh yroy ooxBaTta OapabaHa
JICHTOH C TIOMOIIBIO OTKJIOHSIOIMX O0apadaHoB (puc. 4, 0), WK UCITOJIB30BATh JABYX-
OapabanHbIii mpuBox (puc. 4, B).

h° G G444
- “\_::_ a’\*jj,. )

: i S NI

a=180° a=210°-230° 0, +0; = 350°

a) 6) B)

—

Puc. 4. Cxembl orubanus J€HTON NPUBOAHBIX OapabaHOB
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5. PACYET 1 KOMIIOHOBKA IIPMBOJHOW CTAHIINU
5.1. IIpoBepka npaBUILHOCTH BbIOOpa Auamerpa OapabaHa

[TpaBuIBbHOCTH BBIOOpA AMaMeTpa OapabaHa IMPOBEPSCTCS IO CPEIHEMY YIACIIb-
HOMy maBieHuto (0, KH/M") neHTs! Ha GapabaH:

360 F,
BDmnraaof b

rie Fg - okpyxHoe ycunue Ha 6apabane, kH;

FO - (FH6 - FCG) ' & :
B - mmpuna nentsl, M; D — muamerp npuBogHoro 6apadana (1m.3.3); o - yroia oOxBa-
Ta Oapabana neHTOH, rpaxd; f — koaddunment Tpenus (tadn.12); p - AOMycTHMOE

CpelHee yaelbHOe JaBJICHHE MEXIy JEeHTON W OapabaHoMm; p = 10°+1,1-10° Ia —
JUIS Pe3UHOBEIX JIeHT, p = 4-10° la — s cTambHO JeHTH U GyTepOBAHHOTO Oa-
pabaHa.

5.2. OnpeneneHue MOIIHOCTH JIBUTATEIS

Onpenensis OKpy)XHOE ycuiaue Ha OapabaHe KoHBeiepa Fo m 3Has CKOpOCTH
JIBVOKCHHUS JICHTBI UV, MOXKHO OMNPEICIUTh MOTPEOHYIO MOIIMHOCTH JIBUTATENS IPHU-
BOJIHOM CTaHIIMU KoHBelepa (KBT):

P, K
n ]
rae 1 - KIIJI nepenatounoro mMexanusma npuBona (ta6m.14); K - xoaddunment

3amaca momHuoctd, K = 1,1...1,2; Py — MOIIHOCTh HAa MPUBOJHOM Bajly KOHBelepa,
KkBT.

P =

F

0
PO - 103 n6ap ’
1€ Neap — KIIJ] mpuBogHOTO Oapabana;
1
Tw=1 @ (2Ks 1)

r7ie o - Koddduiment conpoTuBiacHus 6apadbana; o = 0,03+0,05; Ks - monpaBou-
HbIH K03 duruent (Tadi. 15).
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Tabmuna 14. Cpennue 3Hauenus KI1J1

Pon nepenarounoro mexanmsma KITJQ
3ybOuaras nepenada 3akpbITasi, MIIMHIPUYECKas, C 00paboTaHHBIM 3yOOM, 0,97
OJTHOCTYIIEHYATas
3ybOuaras nepenada 3akpbITasi, MIIMHIPUYECKast, ¢ 00paboTaHHBIM 3yOOM, 0.94
JBYXCTyIIEHYATas ’
3y§ana51 nepeaaya 3akphiTasi, IIHHAPUIEcKas, ¢ 00paboTaHHBIM 3yOOM, 0.92
TpEXCTyIEeHYaTas ’
3yOuaras nepenava OTKpbITasi, ¢ (pe3epOBAHHBIMH 3yObSIMU 0,95
YeppsuHas niepeaayda ¢ TpEéx3axoaHbIM YEPBIKOM 0,85
UYeppsiaHast iepeiaya ¢ IByX3ax0JHbIM YEPBIKOM 0,75
UepssiuHas riepejada ¢ 0JJHO3aX0JHBIM YEPBIKOM 0,65
[{enHas nmepenagya 0,92
Peménnas nepenada 0,96

Ta6muma 15. 3navenus koadurmenta Kg

3navyenus kodppunmenta Ks mpu yrire ooxsara
Koaddunment cueruienus 6apabana ¢ ieHToii f OapabaHa JIeHTOU
180° 200° 225°
0,15 1,5 1,42 1,35
0,25 1,85 1,73 1,61
0,35 2,65 2,46 2,26

[To moyrydeHHO#H MOIIHOCTH IMOJOUPAIOT MO KaTajory aCHHXPOHHBIM 3JIEKTpO-
JIBUTATEh OOIIEro Ha3HAYCHHS ¢ KOPOTKO3aMKHYTBIM POTOPOM C CHHXPOHHOH dac-
TOTOI BpareHus Baia He Gonee 1500 mun™

TexHUYeCKHEe XapaKTePUCTUKU JABUTATENs] HEOOXOIUMO MPUBECTH B PAaCUCTHOM
3amucKe B TaOIMIHOU (hopMe.

5.3. Beibop Tuma penykropa u Myt

[TepenaTouHoe YMCIIO PEAYKTOPA BBIPAKAETCS COOTHOIICHUEM
n
u [
nn.6 ’
rae N - 9acTOTA BAIICHMS Bala ABHTATENS, MHH | N, - 4aCTOTA BPAILCHHS [IPH-
BOJHOTO GapabaHa, MUH .

YacToTa BpareHus nNpuBoIHOro OapabaHa
60

Nne = w D
[lo momyyeHHOMY NEperaTOYHOMY YHCIy MPUBOJA M MOIIHOCTH JIBUTaTeJs
noJ0MpaeTCs Mo KaTajlory peayktop. TpeOyercs oOpaTuTh  BHUMaHHE Ha IIpa-
BUJIbHOE 00O3HAYCHHE THUIA PEAYKTOpa. XapaKTepUCTHUKA PEAYKTOpa JOJHKHA OBITH
IIPUBEJICHA B 3alHCKE B TAOIWYHOM opme.
Jlis coelMHEHUs Bajla IBUTaTels C BXOAHBIM BajJoOM peayKTopa U Baja Oapa-
0aHa ¢ BBIXOJIHBIM BaJIOM peAyKTOpa noadouparorcsa MypTsl 3youaTsie, Thumna M3II.
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Br16op Myt ocymecTBisieTcss Mo KpyTsIieMy MOMEHTY Ha Bajly JBUTATENs W
Ha BBIXOJIHOM BaJly pE€AYKTOpa C YIETOM JUAMETPOB COCTUHSAEMBIX BaJIOB.
Jlanee BbIUEpUMBAETCA KMHEMATUYECKAsl CX€Ma IMPUBOJHOW CTAaHIUHU KOHBEMeE-

pPa B COOTBCTCTBHU

I'OCT 2.703-68.

IMpaBUJIaMH  BBITIOJTHCHHUA

KMHCMATHYCCKHNX  CXCM

6 [IPOBEPKA [TPOYHOCTMU JIEHTBI

[TpenBapuTesbHO BBIOPAaHHOE YMCJIO MPOKIAAOK B JIEHTE HEOOXOIUMO YTOY-
HUTh. 13 ycnoBus AOCTaTOYHONW NPOYHOCTH MPHUHATOE KOJUYECTBO IMPOKIAIOK B

JCHTC!

i Fmaxn
" 6 B

p

rne  Fmax - Habombmiee HaTsbKeHHME JEHTHI, H; N - 3amac MpOYHOCTH JICHTHI
(Tab1.16); o, - Mpesen MPOYHOCTH Ha pa3pbIB NPOKIaaku Ha 1 MM ee mmpuHbl, H/m

(m.3.1); B - miupuHa JCHTHI, MM.

Tabnmua 16. 3anac mpoYHOCTH JICHTHI, 1T

Tun neHTsl I'opuzoHTanbHBIN KOHBEHED HaxnonHnblii kKoHBelep
benbTunrosas 10 11-16
CunTeTnyeckas 9 10
PesunoTpocoBast 8 9

MoskeT oka3aThkCsl, UTO MPEABAPUTEIHHO BHIOPAHHOE KOJMYECTBO MPOKIAJIOK B
JICHTE MEHBIIE MMOJYYEHHOTO TIpH pacyere (M3 YCIOBUS MPOYHOCTH) YHCIIA TPOKIIa-
oK. B aTOM citydyae BbIOMpaeTcs MaTeprall MPOKIaA0K ¢ OONBIIUM MpPeIesoM Ipoy-

HOCTH.
7. OITPEAEJIEHUWE CWIbI TAXECTU HATAXKHOI'O I'PY3A

C momoIIpio HATSHKHOTO YCTPOMCTBA CO3AAeTCsl HEOOXOMMOE HATSKEHHE JICH-
ThI, JIOCTaTOYHOE JUIsl TIEpEeIayu Ha MPUBOJIE TATOBOM CHJIBI TPEHUEM, U OTPaHUYH-
BaeTCS MPOBUCAHUE JICHTHI MEXKTY POJTMKOBBIMU OIIOPAMH.

B crammoHapHBIX KOHBeWepax OOBIYHO NPHMEHSIOTCS TPY30BBIC HATSIKHBIC
YCTpOKCTBA, 00ECIICUNBAIOIINE TIOCTOSHHOES HATsSHKEHUE JICHTBI. B KadecTBe HATIXK-
HOT'O YCTPOMCTBA OOBIYHO HCIOJB3YIOT XBOCTOBOM OapabaH OO yCTaHABIMBAIOT
Ha 00paTHOW BETBU BOJIM3M MPHUBOA CIICIUATLHBIN HATSHKHOM OapabaH, orndaemblii
oOpa3yrolei NeTIro JICHTOH.

Cua TspKecTH HaTshkHOTO rpy3a (H)

GHT — FHa6 + FcGer - G;

rie  Fu. - HaTsOKEHUE JICHTHI B TOYKE HAOeTaHus Ha HaTshKHOM OapabaH, H; F.g, -
HATSKEHUE JICHThI B TOUKe cOeraHusi ¢ HaTshkHOTro Oapabana, H; G - macca HaTsk-
Horo rpy3a, H (mpuaumaercs pasHoi 300-500 H).

18




CIIMCOK JIMTEPATYPbI

1. KanToBuu JI.U., Mep3znsikos B.I'. 'opHbIe MallMHbBI 1 000OPYIOBAHKE TS
MO3€MHBIX TOPHBIX padoT: Mocksa: M3a-8o MITY, 2013, 408 c.
2. l'ankun B. U., Hlemxo E.E. TpancnopTHbie MamuHbl: YueOHUK.— M.: ['op-
Has xaura, 2010. - 588 c.
3. Homppuu P.1O. Mexannyeckoe o00py0BaHUE KapbepoB. Y USOHUK IS
By30B.— U31. 7-e, mepepaboTaHHOe U JomoaHeHHOE. —M.: Maitnuar Menua
I'pynm, 2011.- 639 c.

19



[Tpunoxenue

Ta6ymma I[1. BapuanTsl 3a1aHus 1 KCXOTHBIE JAHHBIC /TSI pacuyéTa

[udp [Mudp udp Ne ['eomeTpuueckue

napa- Pon rpysa napa- | Q, | mapa- | cxembl pa3mepsl

MeTpa MeTpa | T4 | MeTpa Ly, | Lo | Ls | B,

M | M | M |Trpag

0 YTr01b KAaMEHHbIN 0 360 0 1 65 | 32 | 80 | 10
1 ["paBwii 1 630 1 2 30 | 54 | 90 8
2 [Tecok 2 450 2 3 47 | 64 | 100 | 15
3 Conp noBapeHHas 3 700 3 4 60 | 33 | 70 | 13
4 I1leOeHb N3BECTHIKOBBIM 4 520 4 5 31 | 57| 39 | 16
5 [1le6eHb rPaHUTHBIIA 5 750 5 6 27 | 50 | 35 | 14
6 LlemeHT 6 800 6 1 70 | 26 | 48 7
7 ATIaTUTOBBIN KOHIICHTPAT 7 900 7 2 36 | 52 | 50 | 11
8 Pyna sxene3nas 8 1000 8 4 54 | 40 | 60 17
9 [Mrenuia 9 400 9 5 50 | 42 | 70 12

Puc. I1. CxeMbI ICHTOYHBIX KOHBEHEPOB K 3a/IaHUI0 HAa KOHTPOJIBHYIO paboTy
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