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BBenenune

Kypc «/letanu mamun» 3aBepiaeT 0OLENH)KXEHEPHYIO MTOATOTOBKY CTYAECHTOB,
oOyyaroluxcs M0 TEXHUYECKUM CHELMAIBHOCTAM, YTO ONPEAeNseT 3HaYUMOCTb
JaHHOW AucuMILIUHBL. OHa sBIseTcs 06a30i Uil ajdbHEMIIero n3y4eHusl crennaib-
HbIX JucuuiuinH. Ocobasi posib IpU ATOM OTBOAMUTCS MPAKTUUYECKUM 3aHSITHSIM.
Hanuuue HaBBIKOB MPAaKTUYECKUX PAacyEeTOB JAeTajiell U y3710B 000pyAOBaHUS MO3BO-
JSIeT pellaTb KOHKPETHBIE TPOU3BOACTBEHHBIE 33/1a4H, CONIOCTABIIATh Pa3INYHbIC Ba-
pPUAHTBI KOHCTPYKLUI U BBIOUpATh OoNTUMalbHbIE. [[puMeHeHne noiay4yeHHbIX Teope-
TUYECKUX CBEJICHUH HAa MPAKTUKE MOBBIIIAET KAYE€CTBO YCBOEHHUS JIEKIIMOHHOI'O Ma-
TepHaIa.

[TpoBeneHHIO MPAKTUUECKOTO 3aHSTHS, KaK MPABUJIO, MPEIUIECTBYET JEKIHUOH-
HOE€ 3aHSTHE MO0 COOTBETCTBYIOIIEH TeMaTuke. [lepen HauamoM nMpakTUYECKOro 3aHs-
TUSL CTYJEHT O3HAKOMIIAETCS C KPaTKUMHU TEOPETHUECKUMU CBEACHUSIMU, MPEACTaB-
JIEHHBIMU B MCTOYHMKAX, B3SATHIX 3a OCHOBY IpH moAroroske marepuana [1-3]. Ha
0a3e 3TUX CBEACHMH U JIEKLMOHHOI'O MaTepHaja CTYJEHTbl OTBEYAIOT HA KOHTPOJIb-
Hble BOIIpOCHL. [lanee cOBMECTHO ¢ IpemnojaBaTesieM pa30upaercs 3ajada, pelieHue
KOTOpo# mpuBeaeHO B [1]. 3amaun U3 METOAMYECKUX PEKOMEHAIUN CTYACHTHI pe-
IIal0T CAaMOCTOSATENIBHO B Ay IMTOPUU JINOO B BUJIE IOMAIIIHETO 3a/IaHUsI.

Takke CTyI€HThI CAMOCTOSITEIIBHO BBIMOJIHSAIOT TPU WHIWBHUYyaIbHBIX 3aJaHUS.
Kaxnoe 3aganue odopmiisiercss B BUJe oT4eTa Ha Juctax oOymaru ¢popmara A4 ¢ TH-
TYJBHBIM JIUCTOM, TIpUMeEp OPOPMIICHHS KOTOPOTO MPEICTABICH B MPHJIOKEHUU A.
OT4eT coAepKUT UCXOJHBIE JaHHBIE K pacyeTy (B TOM YHUCIE CXEMY), X0 MOCIIEI0-
BaTEJIbHBIX PACUETOB U HEOOXOAUMBIE MTOSICHEHUS K HUM.

Meroanueckre peKOMEHJAlMU MOKHO HMCIOJb30BaTh ISl CAMOCTOSITEIBHOTO
U3YYeHUS] JUCUUIUIMHBL «J/leTanu MamuH» M TOATOTOBKM K BBINOJHEHUIO WHAM-
BUIyaJIbHbIX 3ajaHui. Jlns Oojee AeTalbHOIO YCBOEHHS Kypca CTYIAEHThl oOpa-
martes K [1-3].



1 DHepro-KuHeMaTU4YeCKUil pacyeT NPUBoOIa
Konmponvnuie eonpocwt

1 JInst yero npeaHa3HauYeH MEXaHUYECKUN TPUBOJ?

2 Kakue 31eMeHThI BKJIF0YaeT IPUBOJ?

3 st ero npeaHazHauyeHbl My (pThI?

4 Kak ompezensercs nepeJaTouHOe OTHOUIEHWE NPHBOJIA, BKIIIOYAIOIIETO He-
CKOJIbKO MEXaHMYECKUX Iepenay?

5 Kak npenBapurensHo Beruucisierca oomuid KITJ[ npusona?

6 Kak M3MEHSI0TCS 3HAYEHUs YIIIOBBIX CKOPOCTEM, YACTOT BPAILCHMS, MOMEH-
TOB ¥ MOILHOCTEH OT Bajia ABUIaTeNs K MPUBOJHOMY Baily?

3aoauu 0131 camocmoamenbHo20 peuleHus

3aoaua 1. [IpoBecTn 3HEPro-KUHEMATUYECKUN pacyeT MPUBOJIA, WHIUBUYaIIb-
Hasl cXemMa KOTOpOTro BblJIaHa Ha KypCOBOE MPOEKTUpoBaHue [ 1, mpunoxenue Al.

3adaua 2. 1IpoBecT SHEPro-KMHEMATHUYECKUN pacyeT MPUBOJA I'PY30HOIbEM-
HOTO MEXaHH3Ma C pa3pabOTKON ero cXeMbl IMpH YCIOBHUSIX KOMIIOHOBKH, IOKa3aH-
HBIX Ha pUCYHKE 1, a. 3agaHHBIMU SBISIOTCS: quaMmeTp Oapabana D = 500 MM, Bpa-
mapmuid MoMeHT Ha Oapabane 7 =650 H-M, wyactota BpameHuss Oapabana
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Pucynok 1 — KoMmoHOBKY NPHUBOIOB

3aoaua 3. TlpoBecTn >HEPro-KMHEMATUYECKUN pacyeT MPUBOJA CKPEOKOBOTO
KOHBelWiepa ¢ pa3pabOTKON €ro cxXeMbl IPH YCIOBUAX KOMIIOHOBKH, MOKAa3aHHBIX
Ha pucyHKe 1, 6. 3alaHHBIMU SBJISIOTCS: YHCIO 3yObEB 3BE3MIOUKH Z5 = 8, MIAT IETH
py =100 MM, Bpamaromuii MOMEHT Ha 3Be3fgouke 7 =490 H-m, yacrora BpameHus

IPUBOIHOM 3B€310UKi 1 = 10 MuH .



3aoaua 4. 1IpoBecTr 3HEPro-KMHEMATUYECKHI pacyeT MPUBOJA LIEMHOIO KOH-
Beliepa ¢ pa3pabOTKON ero CXeMbl IIPH YCIOBHUSX KOMIIOHOBKH, MTOKA3aHHBIX HA PH-
cyHke 1, 6. 3aJaHHBIMU SBISIFOTCS: YMCIO 3yObEB 3BE3JIOUKH Zs = 10, mar nenu
py = 80 MM, TAroBOE (OKpYXKHOE) ycuiue Ha ooHou 3Be3nouke F = 1300 H, gacrora
BpALIEHUS IPUBOIHOMN 3B€3104KU 71 = 30 MuH .

3aoaua 5. 1IpoBecTr SHEPro-KMHEMATHYECKHM pACUYET NPHUBOAA JIEHTOYHOI'O
KOHBelepa. Pa3paboTarh KMHEMAaTUYECKYI0 CXEMYy IPHBOJA IO €ro oOIeMy BHUIY,
[OKa3aHHOMY Ha pUCyHKe 2. 3aJaHHBIMH SIBJSIOTCS: AuameTp OapabaHa KOHBeilepa
D =380 MM, CKOpPOCTh JBWXKECHHS JICHTHI KOHBeiepa v = (0,2 M/c, Bpamiaromuii Mo-
MEHT Ha npuBoAHoM Baity 7'= 1000 H-m.

Pucynok 2 — OOuuii Bug nmpuBoaa (K 3agade S)

2 IlpoexkTrpoBaHNe NWIMHAPUYECKNX 3y0UaThIX Mepeaay
KOHmPOJleble eonpocaol

1 Ha3oBute oCHOBHBIE MapaMeTphbl HUIMHAPUIECKIX 3yOUaThIX Mepeaad.

2 Ha3zoBute OCHOBHBIE CIOCOOBI M3TOTOBICHUS LMIMHAPUIECKUX 3y0OUaThIX KO-
JIeC ¥ CTETIeHH TOYHOCTH UX U3TOTOBIICHUSI.

3 Uto xapakrepusyer kodpduiiueHT TopioBoro nepekpoitusi? Kak onpenenser-
cst KO3 (PULIMEHT 0CEBOTO NMEPEKPHITHS?

4 HazoBuTe BHIBI pa3pylieHUs] 3yOUaThIX Mepeaady U KpUTEpUH UX paboTOCIo-
coOHoctu. 1o kKakuM HanpsHKEHUSIM PACCUUTHIBAIOTCS 3yOUaThbie nepenayun’?

5 Yem oTinyaeTcst pacyeT 3aKphIThIX M OTKPBITHIX 3y0UaThIX nepenayu?

6 Kakue cuibl A€MCTBYIOT B 3alleIJICHUU NMPsAMO3y0oii 3youaroit nepeaaun? Ko-
co3yOoit nepenaun?

7 B ueM mpeumyIiecTBa W HEAOCTATKH MPSAMO3YOOM M KOCO3yOOW 3yOuaThIX
nepenay?



3aoauu 011 camocmoamenbHo20 peuleHus

3aoaua 1. JIBe 3BOJIbBEHTHBIE 3yOUaThie NEpeAayu, peIHa3HauYeHHbIE IS TIepe-
Jayd MoIHOCTH (Ha Beayuiem Bany) P1=1,9 kBt, npu yrimoBoil ckopocTH Baja
o1 = 15,7 ¢! BBIIOIHEHBI KOCO3yOBIMH, HO C Pa3HBIMH YIJIAMHM HAKJIOHA 3y0a: OjHa —
c B=9° a npyras — c B= 18°. HaliTu BeTMYUHBI OCEBBIX CHJI JUJISl KaXKI0M 3yOuaToit
nepenayu, eciu m, = 3,5 MM, z1 = 30, zo = 60. Onpeaenutb HanpsHKEHUST U3ruoda B Tie-
penaue c = 18° ecnu pabouas mupuHa kojuec b, = 62 mm. [lpunsate Kr, = 1,5. Ma-
TepUaJibl M TepMOOOpabOTKa KoJeC — KaKk M B MpPUMEpEe, PacCMOTPEHHOM
B nojpazzene 2.2.

3aodaua 2. Onpenenutb KOHTAKTHBIC HANIPSDKEHHSI B KOCO3y0Oii 3y0UaToi mnepe-
Jade ¢ mapamerpamu: m, = 2 MM, z1 = 46, zo = 100, B = 8°, pabouas mupuHa Kojec
w=250 mM. Bpamatromnuii moment 7> = 500 H-Mm, yacTora BpalleHusi Bajia IIecTep-
uu 700 mun!. Matepuan konec — cranb 40X, yayumenue (260...280 HB). Crenens
TOYHOCTH U3TFOTOBJICHUS — O-11.

3adaua 3. Bo CKOJIBKO pa3 U3MEHSITCS KOHTAKTHbIC HANPSKEHUS B LWIMHAPU-
YecKoM 3y0uaroii nepeiaue ¢ BHyTPEHHUM 3allellJIEHUEM 10 CPaBHEHUIO C nepeaadeit
C BHEIIHUM 3anerieHueM? Bce mapameTpsl cpaBHUBAEMbBIX Mepefad OJMHAKOBHI U
COOTBETCTBYIOT MapaMeTpam mnepeaad u3 3agauu 2. OnpeneauTs HanpsHKeHUs u3ruoa
B nepenaye mpu 3 = 10°.

3aoaua 4. OnpeacnuTh PeKUM U paccyuTaTh KOIPPHUIMECHTH PEKUMa HArpy-
KCHUS IS Tepeflayd C 3aJlaHHBIM pecypcoM L =4 rojga, TPEXCMEHHBIM PEKHUMOM
paboTel 1 KOA((PHUIIMEHTOM TOAOBOTO HCIOJb30BaHUS K.oo = 0,7. 3amaHa HHKIIO-
rpaMMma  Harpy>XeHuss  Kojeca, TII0 KOTOPOW  ONpeneNsitoT  JOMyCKacMbIe
HaIpsKeHUs (PUCYHOK 3).
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Pucynok 3 — [{uknorpamma Harpy>keHus KoJjieca

Bpamatonue MoMeHTBI 7; U COOTBETCTBYIOIIUE MM YaCTOTHI BPAIICHUS BaJia 7;
¢ 3ybuatbiM kosiecoMm: To=690 H-m, 71 =200 H-m, 7> =100 H-m, 73 =120 H-Mm,
no=4 vun "', n1 = ny=n3= 300 mun. IIpu sToMm 7= 0,002 *t,, 1 = 0,4 " t,, t»=0,25 " 1,,
3 =0,348 ' t,, Te t, — ob1Iee BpeMs IUKIIA.



3 IlpoekTHpOBaHME KOHUYECKHUX 3y0UaThIX Mepeaay
Konmponwvnwie gonpocut

1 HazoBuTe 001acTh MpUMEHEHHS, MPEUMYIIECTBA U HEAOCTATKH KOHHUYECKUX
3y04aThIX Iepesiay.

2 HazoBUTE TUIIBI KOHUYECKUX KOJIEC.

3 HazoBuTe OCHOBHBIE TE€OMETPHYECKHE TApaMeTpbl KOHHYECKHX 3yO-
YaThIX Ieperay.

4 Kakue cuiibl I€CTBYIOT B KOHUYECKOM 3yO0UaToM 3alerieHun?

5Tlo kakuM HampsHDKCHUSM  OIICHWBAIOT MPOYHOCTh KOHUYECKUX 3YO-
YyaThIX nepenay?

6 UeM OoTIMYAIOTCS pacueThl MO KOHTAKTHBIM HAMPSKCHUSM U HANPSHKEHUSIM
u3ruda Jjisi KOHMYECKOM nepegaqu?

3aoauu 0131 camocmoamenbHo20 peueHus

3aoaua 1. 1TpoBecTr MPOEKTHBIN pacueT 3aKpbITOM KOHWYECKOW 3y0uaTol me-
penadu ¢ KpyroBbIM 3yOOM, €CJIM 4acTOThI BpalllcHUs Ha BXOJIHOM M BBIXOJHOM Ba-
nmax n1 = 1600 mun ! 1 n, = 800 Mun! coorBercTBeHHO. OCH BEAYLIETO M BEIOMOIO
BAJIOB IepecekaroTcss noja yriaom 90°. Bpamaromuyii MOMEHT Ha BEIyILIEM Baly
7> =180 H-m. TonyckaeMble KOHTakTHbIe HamnpsbkeHus [ox] = 500 MIla. Crenenb
TOYHOCTHU M3TOTOBJICHUA Kojiec — 8-s1. Marepuan koJjiec — ctalib 45 ¢ yaydIlIeHUEM.
TBepaocTs moBepxHOCTH Y 000X Kosec < 350 HB.

3aodaua 2. OnpenenuTs HaANPSHKEHUST U3rH0a, AEHCTBYIONINE B 3aKPBITOM KOHHU-
YecKoi mepesadye ¢ KpyroBeiM 3yOoM (P, = 32°). 3amaHHBIMU SIBISIOTCS: 4acCTOThI
BpaIllCHUsI BEAYILEro M BEAOMOro BajioB ni = 140 MuH ! ¥ no =70 MuUH ' COOTBET-
CTBEHHO, Bpallaronmii MOMEHT Ha BexymieMm Bainy 71 = 119 H-m, uncno 3yObeB kose-
ca z2 = 80, mumpuHa Koisiec by =48 MM, HOPMAIbHBIA CPEAHUN MOIYJb Mum = 2 MM,
koadpurment Kyp = 1,0.

3adaua 3. OnpenenutTb KOHTAKTHbIE HANPSHKEHUS, AEHCTBYIOIIME B 3aKPBITOU
KOHUYECKOH mepenadye ¢ KpyroBbiM 3yooM (P, = 32°). 3agaHHbIMU SBISIOTCS: YacTO-
Thl BpALIEHHsI BEAYIIET0 M BEAOMOro BauoB 71 = 130 Mun' u no = 60 mun! coor-
BETCTBEHHO, Bpallaroniuii MOMeHT Ha Benyuiem Bairy 771 =200 H-Mm, yucio 3yOneB
koneca z» =80, mmpuHa konec b, =54 MM, HOPMAJIBHBIA CPEAHHN MOIYJIb
mum = 2 MM. TBepaocts koneca 260 HB, crenens TounocTu konec — 7-11.

3aoaua 4. OnpenenuTsb CUIbI, JEHCTBYIONIME B KOHUYECKOM 3y0UaToM 3arlerie-
HUU C KpYroBeiM 3y0om (B, =35°). Bpamaromuii MOMEHT Ha BeAylIeM Bajy
71 =60 HM. Yactorel BpalieHuss BEIyLIEr0 © BEIOMOIO BajJOB MEpeAayu
ni =190 mun ! u ny =60 mun! coorsercrBenHo. Uncno 3yObeB LiecTepHU zi = 32,
HOPMAJIBHBIN CPEIHUN MOAYJIb Mpm = 2 MM.



4 TIpoekTHpOBaHUE YePBAYHBIX NMepeaay

KOHmPOJleble sonpocol

1 13 kakux 3J€MEHTOB COCTOUT YEpBAUYHAs nepeaayda’?

2 HazoBuTe pa3HOBUIHOCTH YEPBSYHBIX IIEpEIay.

3 B duem mnpeumyniecTBa M HEJOCTATKM YEPBSYHBIX NEpenay MO CPABHEHUIO
¢ 3y04aThiMu?

4 Kak onpenesnsercs nepeaaTouHoe OTHOLIEHUE YEPBAYHOM ITepenayn’?

5 Kakue matepuanbl IPUMEHSIOT J1JI1 U3TOTOBJIEHUS OCHOBHBIX 3JIEMEHTOB YeEp-
BAYHOU epenayun’?

6 Kak onpenenstorcsi CUiibl B YEpBSIYHOM Tepenayde?

7 Ilo xakuM KpHUTepusiM pabOTOCIIOCOOHOCTH (IO KaKUM HAINpSKEHHUsIM) pac-
CUMTBHIBAIOT YEPBSUHYIO Ilepenady?

8 Kakoil pacuer, KpoMe pacdyeTOB Ha KOHTAKTHBIE HANPSDKEHUS W HAIPSKEHUS
u3ruba, s YepBAYHBIX Mepeaay SBISETCS 00sS3aTeabHbBIM?

9 Ha3zoBute 00nacTy NpUMEHEHHsI YEPBAYHBIX ITepeaay.

3aoauu 011 camocmoamenbHo20 peuleHus

3aoaua 1. TlogoOpaTh MaTepuanbl U ONPEIECIUTh JOMYCKAaeMble KOHTAKTHbBIE
HaMPsOKEHUS M TOMyCKaeMble HaNpsDKeHHs u3ruda Ajs JAeTajeil yepBsIYHON mepena-
yy. 3aJaHHBIMUA  SBJSIIOTCS  4YacTOTa BpallleHWs BeIylIero Bajia (YepBsKa)
n1 =200 mua! u nepenarounoe ornomenue i = 32. Ha Bemomblii Ba (BaJl 4epBAYHO-
ro Koiieca) JercTByeT Bpamaromuidi MoMeHT 7> =560 H-M. Pexxum HarpyxeHus —
CpeIHUI HOpMAJIbHBIN. PexXxuM paboThl NIBYXCMEHHBIN, CPOK CIIYXKOBI — 6 JIET, MSITH-
JHEBHas paboyasi Heesl.

3aodaua 2. IlpoBecTu NPOEKTHBIN pacyeT YepBSIUHOM nepeaun (OrpeaesuTh mna-
pametpsl di, do, aw, m, g, x). YepBsak u3rotosiieH u3 craiu 40X, MoBEpXHOCTh 3aKaJeHA
no tBepaocty 50 HRC u otuwmudoBana. Marepuain 3yObeB koseca — Oponsza bpA9xK4.
Jlormyckaemple KOHTaKTHBIE HANpPsHKEHUS OlpeneneHsl panee u [ox] =200 Mlla.
Ha Begomsblii Ban aelicTByeT Bpawmarommii MOMeHT 12 =496 H-M, neperatouHoe 0THO-
menne [ = 34. Yacrora Bpamenus deppsika 800 muu'. Ilo pesymbratam pacuera
OKPYKHOM CKOPOCTH CIEJIaTh BBIBOJ O MPABWJIBHOCTH HAa3HAYEHUS MATEPUAJIOB JI€Ta-
neu nepenaun. [lepepacyer napaMeTpoB nepeaadyu npu TOM He IPOBOIAUTb.

3aoaua 3. 1lpoBepuTh YEpBAUHYIO Tepenady (C MepesaTOYHbIM OTHOIICHUEM
i =19,5) Ha IPOYHOCTH IO KOHTAKTHBIM HaNpsbKeHUsIM. Marepuan Bana — cranb 40X,
noBepxHOCTh 3akaneHa 10 48 HRC. Marepuan 3yOneB koseca — Oponsza bpA9XK4.
JlonmyckaeMble KOHTaKTHbIE HamnpsbkeHus [ox] =208 MIla. Ha Ban 4epBsSUHOIO
KoJieca JAEHCTBYET Bpamaromuii MoMeHT 72 =518 H-M. M3 npoekTHOro pacyera
YCTAHOBJICHbI 3HAYEHUSI MApaMETPOB: YHCIO 3aXOJIOB UEpBsSIKa z; =2, MEXKOCEBOE
pacctostHuEe a, = 150 MM, Momynb m = 6,3 MM, KOd(hUIIMEHT auaMeTrpa uYepBsiKa
q = 10. Pexxum Harpy3ku — cpeJHUN paBHOBEPOSTHBIN, YACTOTA BPAILICHUS BEIYIIETO
Basa n1 = 1000 mua .
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5 IlpoekTHpOBaHMeE MJIAHETAPHBIX 3y0UaThIX Nepeaay
KOHmPOJleble sonpocol

1 I3 kakux 371€MEHTOB COCTOMT IIaHEeTapHas 3yOuaras nepenaya?

2 B yem npenMyuiecTBa U HEAOCTATKH INIAHETAPHBIX Iepenay?

3 Kak onpenenuTs nepe1aTouyHoe OTHOLIEHUE TUIAHETAPHOM nepeadun?

4 KakuM ycioBHsSIM JOJDKHBI OTBeYaTh 4Hcia 3yObeB KOJIeC IUIaHeTap-
HBIX nepenay?

5Ilo kakuMm KpuTepusMm pabOTOCHOCOOHOCTH PACCUUTHIBAIOT IIJIAHETAPHYIO
3yOuaTyto nepenauy?

6 /Ins 4Yero HyXXHO BBIDAaBHMBAaHUE HArpy3kd IO I[OTOKaM B ILJJaHETap-
HBIX Nlepenavax?

7 HazoBuTe 00nacTy NpMMEHEHHUs INIaHETapHBIX Nepeiay.

3aoauu 0131 camocmoamenbHo20 peuleHus

3adaua 1. OnipenenuTth J0MYCKAEMbIE KOHTAKTHBIE HAINPSIKEHUS U JOIYCKaeMbIe
HanpsHKeHUs U3ruoda IIaHeTapHoM nepenayu, cpoekTupoBaHHoi no cxeme 2K-H (cor-
HEYHOE KOJIECO BeMyllee, BOAWIO Beaomoe). Matepuall Bcex Kojiec — cTajib 45, BUa
TEPMOOOPAOOTKM — HOpMaJM3alus, TBEPAOCTh IMOBepXxHOCTH 3yObeB 170...217 HB.
UYucna 3yoneB koiec z, =21, zg = 30, z» = 84. UacToThI BpallieHus BEIYIIEro U BEIO-
Moro BajoB 7, = 1000 mur ' u n; =200 mua ! coorBeTcTBeHHO. PaGora mpusoma
JIBYXCMEHHas!, CPOK CITY>KObI — 6 JieT. Pesxxum paboThl — cpeTHUi paBHOBEPOSATHBIN.

3adaua 2. Onpenenuth 4UCIO 3yObEB KOJIEC YEThIPEXCATEJUIMTHON 3yOuaToi
IUTAaHETapHOM Tepeaaydn, cipoekTupoBanHoil o cxeme 2K-H (connednoe koieco Be-
Iylee, BOJUIO BEAOMOE), €CIIH 3aJIlaH0 NepeaToyHoe oTHomeHue [ = 6. Haiitu nua-
METp AEIUTEIbHON OKPYKHOCTH IIEHTPAIBHOTO COJIHEUHOT'O KOJIeca U3 YCIOBUS KOH-
TaKTHOU MPOYHOCTH, €CJIU JOMyCKaeMble KOHTAKTHbIE HanpsikeHus [oy] = 180 Mlla,
a Bpalarolnii MOMEHT Ha BeayuieM Baity 7, = 150 H-m.

3aoaua 3. OnpeaenuThb, BBITIOJHIETCS JIM YCIOBUE MPOYHOCTH 1O KOHTAKTHBIM
HaIPSDKCHUSIM TPEXCATEeINIUTHOM 3yO0daToi IJIaHEeTapHOW TMepeaadu, CIHPOCKTUPO-
BaHHoOM 1o cxeme 2K-H (conmHedHoe kosieco BeayIee, BOAUIO BEIOMOE), €CIU 3a/1a-
HBI: JIOITyCKaeMbl€ KOHTAKTHbIC HaNpsbkeHus [ox| = 490 MIla, Bpamaronuii MOMEHT
Ha BexaymeMm Bany 1, = 120 H-m, uucna 3y0ObeB komec z, =21, zg= 36, z, =93, Mo-
1yJb m = 3 MM, 4aCTOTa BPAIlEHUs BEAOMOrO Bana ny = 130 Mun .

3adaua 4. OnpenenuTb, BHIIOIHAETCS JIM YCIOBUE NPOYHOCTH 10 HANPSKEHUSIM
u3ruda TpexcaTeJUTMTHON 3y0uaToil TuIaHeTapHO# mepenayu, CIpOSKTUPOBAHHOM 110
cxeme 2K-H (conmHeuHoe Kojieco Beayuiee, BOJUIIO BEIOMOE), €CJIHM 3aJlaHbl: JI0MyC-
KaeMble KOHTaKTHbIe HamnpsbkeHus [or| = 190 Mlla, Bpamiarouuii MOMEHT Ha Beny-
mem Baiy 71, =120 H-m, uucna 3y0ObeB kojec z, =20, zo =40, z; =100, moxynb
m =2 MM, 4acTOTa BpallleHus BEAOMOro Bana 7; =250 MuH ', K03pHULUEHT IHUpH-
Hbl Konecay,, = 0,4.
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6 IIpoexkTHpOBaHNEe peMEeHHBIX NMepeaay
Konmponvnwie 6onpocut

1 Kakoif mpuHUHUI UCIIOIB3YETCSI B PpEMEHHBIX nepenadax? Ha3oBuTe OCHOBHbIE
AJIEMEHTHI, U3 KOTOPBIX COCTOUT PEMEHHAs Iepeaaya.

2 Ha3oBuTe npenMyIlecTBa U HEAOCTATKU PEMEHHBIX Mepeaay.

3 Kak knaccuuuupyrorcs peMeHHbIe nepeaadn?

4 Ha3oBuTE OCHOBHBIE TapaMETPhl PEMEHHBIX MEPEaay.

5 HazoBute kputepun paboTOCIOCOOHOCTH peMEHHbIX nepenad. Kak paccuntbl-
BAIOTCS ATU Nepenayu’?

3aoauu 011 camocmoamenbHo20 peuleHus

3adaua 1. Paccuntarth KIMHOPEMEHHYIO Nepeavy IpH CISAYIOIMUX MapaMeT-
pax: Bpalaroluii MOMEHT Ha BenyiueMm Bainy 71 =50 H-M, yactoTta BpaieHus Bemy-
mero mkusa 11 = 1000 mun . Tlepenarounoe otHomenue i = 3. Harpyska criokoiiHas.
JlnameTp Majoro mIKMBa MPUHATH PaBHBIM OKoIO 130 MM. Pesxxum paboThl msiTHIHEB-
HBIA IBYXCMEHHBIH, cpeTHui paBHOBeposTHBIN. Tum apuratens I [1, Tabmmma I'.2].

3adaua 2. PaccunTaTh KIMHOPEMEHHYIO MEPENady NP CICAYIOIIHNX IapaMeT-
pax: mepenaBaeMas MOIIHOCTh Ha BenyuieMm Bany P =4520 Br, yrinoBas cKopocTh
Beayllero mkuBa ®1 = 94 ¢ . Ilepenarounoe otHouienue i = 3,2. Harpyska co 3Ha-
YUTEJIbHBIMUA KOJEeOaHUsIMU. J[MameTp Majoro IIKHUBAa NPHUHITH PaBHBIM OKO-
70 160 mm. Pexxum paOGoThl MSTUIHEBHBIN JBYXCMEHHBIN, CPEIHUN PaBHOBEPOSTHBIM.
Tun geurarens II [1, Ta6muma I7.2].

3adaua 3. PaccunTaTh KIMHOPEMEHHYIO MEPENady NP CICIYIOIHUX NapaMeT-
pax: Bpallaroluid MOMEHT Ha Benyuiem Bany 71 =20 H-m, wacTorsl BpamieHus Be-
Iyuiero u BegoMoro mkuBoB 71 = 1000 MUH ' ¥ 12 =250 MuH ! COOTBETCTBEHHO.
Harpy3ka ¢ ymepeHHbIMU KosieOaHUsIMU. J([naMeTp Majoro LIKKWBA MPUHITH PaBHBIM
okojio 140 MM. Pexxum pabOThI MSATHIHEBHBIN JIBYXCMEHHBINA, CpPEAHUN PaBHOBEPOST-

HbIi. Tum gurarens 1 [1, Tabmuma I'.2].

3adaua 4. PaccunTaTh KIMHOPEMEHHYIO MEpENady NP CICAYIOIIHNX NapaMeT-
pax: Bpamjarommi MOMEHT Ha Benyuem Baiy 71 =70 H-m, yrioBas cKkopocTh BEIy-
mero mkuBa ®; =60 ¢!, yrioBas ckOpocTh BEIOMOIO IIKMBA B JBa pa3a MEHBIIE.
Harpy3ka ynapuas. HatsokeHue peMHs nepuoanueckoe. J[Mamerp Majoro HiKuBa
OPUHATH paBHBIM 0KOJIO 180 mMM. Pexxum paboThl MSATHIHEBHBIN IBYXCMEHHBIN, Cpe/l-
Hult paBHOBeposTHbIN. Tun apuraresns II [1, Tabmuna I7.2].
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7 IIpoexkTHpOBaHUE LEMHbIX Nepeaay
Konmponwvnsie gonpocut

1 Kakoil mpuHIUIT MCHOJIB3YETCS B LEMHBIX Iepenayax? Ha3zoBure OCHOBHBIC
AJIEMEHTHI, U3 KOTOPBIX COCTOUT LIETIHAS NIepeaaya.

2 Ha3oBuTe NpeMMYIIECTBA U HEAOCTATKU LIEMHBIX NEpeaay.

3 Kak knaccudumupyrorces nemnpie nepeaadn’?

4 HazoBuTe 00JaCTH IPUMEHEHUS IIEMHBIX TIepeaay.

5 Ha3zoBuTE OCHOBHBIE XapaKTEPUCTUKH U TTAPAMETPhI LIEMTHBIX MIepe/iay.

6 HazoBute Kkputepun NPOYHOCTH LENHBIX nepeaad. Kakoil w3 Hux sBIs-
€TCS OCHOBHBIM?

3aoauu 0141 camocmoamenbHo20 peuleHus

3aoaua 1. Paccuutarh LENHYIO0 NEpeadyy B MPUBOJE KOHBEWEpPA, €CIU MOII-
HOCTh Ha BeaymeMm Bamy Py = 3.2 kBt, wactorsl Bpamenus BanoB ni = 400 mun !
v n2 = 120 Mun ™!, pacnosoxenue JTMHAK HEHTPOB NEPENAYM APAILIENLHO TOPU3OHTY,
nepenaya OTKPhITasi, pabOTaeT B JIB€ CMEHBI, PETYJIUPYETCS NEPUOTUUECKU TEePE/IBHU-
KEHUEM OCH MaJlod 3BE3J0YKH, 1IeNb posinkoBas. Cmaska nepuoanyeckas. Pexum pa-
OOTBI OJTHOCMEHHBIN, MOCTOSHHBIA. ONpeaenTuTh CUIIbl U PE30HAHCHYIO YacTOTy Bpa-
LIEHUS BEYLIEH 3BE30UKHU.

3aodaua 2. Paccunrtatrh LETHYIO Mepefady B IPHUBOJE KOHBEHEPA, €CIU OKPYK-
Has cwia F; = 2500 H, ckopocTb nBuxkeHus enu v = 1,4 m/c, 4acTOThI BpallleHUs Ba-
noB 11 =200 mun ! 1 n2 = 120 Mun !, pacnonoxeHue ITMHAY HEHTPOB MEPENAYIN MO/
yriaoM 45° K rOpuU30HTY, Iiepejadya OTKphITast, padoTaeT B TPU CMEHBI, PEryIUpyeTCs
ABTOMATHYECKU TEPEIBUKEHUEM OCH Majoil 3BE3/10YKH, Lenb posnkoBas. Cmaska
nepuoauyeckasd. Pexum paOoTsl IBYXCMEHHBIN, TSXKEIbIA ¢ yaapamu. Onpeaenurtsb
CUJIBI U PE30HAHCHYIO YAaCTOTY BPAIlCHUS BEAYLIEH 3BE310YKH.

3aodaua 3. PaccuntaTh LIENHYIO NIeperady B MNPUBOJE KOHBEWEpa, €CIIM MOMEHT
Ha Bexaymied 3Be3nouke 71 =140 H-m, wyacrtora BpalieHUss BEIyIIEro Baja
ni = 120 mun !, mepenarounoe orHomenue i = 2,87, pacnonoKeHUe JIMHUM LEHTPOB
nepenaun noxa yriiom 30° kK ropu3oHTY, Niepesadya OTKpbITas, padoTaeT B OAHY CMEHY,
CMa3Ka IIOCTOsIHHAsI OKyHaHHeM. llepenaua perymupyercst IepuouuecKy MepeBrukKe-
HHEM OCH MaJIOW 3BE3/I0YKH, LIeNb POJMKOBasA. Pesxum paboThl OJHOCMEHHBIN, 1OCTO-
SAHHBIN. OnpeeNnuTh CUIIbI U PE30HAHCHYIO YaCTOTY BpallleHUs BEAYLIEH 3BE3A0UKH.

3adaua 4. Paccuntarh LIENHYIO Nepeladyy B MPUBOJE KOHBEHEpa, €CIIM MOMEHT
Ha Beayumend 3Be3pouke 77 =160 H-M, uacTrora BpameHuss BEAOMOIO Baja
n, =460 MUH !, TIE€peNaTOYHOE OTHOLIEHHE i = 2,5, PACIOIOKEHHE JUHUU LEHTPOB
nepenayd BepTUKAIbHOE, Mepeada OTKpbITasl, paboTaeT B HENbUILHOM IOMELECHUU B
JIBE€ CMEHBI, PETYJIUPYETCS] aBTOMATUYECKH, LIENb posinKoBas. CMa3ka NEpUOANYECKAS.
Pexum pa®oThl IByXCMEHHBIN, MOCTOSAHHBIN. ONpeaenuTs CUIIbl U PE30HAHCHYIO Ya-
CTOTY BpallleHUs] BEAYLIEHN 3BE30UKH.
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8 IIpoexkTHpPOBaHME BAJIOB U OCell
Konmponwvnwie gonpocut

1 JInst uero npenHazHavyeHbl Bajibl? UeM Bajl OTJIMYAETCS OT OCH?

2 Kak ximaccuuiupyroTcst Bajibl U ocu?

3 [lo kakuM HampsKEHUSM OLICHUBAIOT MAaMETp Bajla EepBOHayaiIbHO? 3amu-
muTe GopMyITy TPOSKTHOTO pacdeTa CpeIHEro quaMeTpa Baja.

4 Ilo kakuM KpUTEpUSM IPOBOJAST MPOBEPOUHBI pacueT Bana? Kakoil mapamerp
IIPU 3TOM OIPEJETSIOT, C UM CPABHUBAIOT €r0 3HaYCHUE?

5 Kak BIHSIOT HA MPOYHOCTH Bajia IIITOHOYHBIE M1a3bl U TanTean?

6 V3 kakux MaTepuasioB U3roTaBIMBAIOT BaJibl?

3aoauu 0131 camocmoamenbHo20 peuleHus

3adaua 1. Onpenenutb CyMMapHbIE PEAaKIIMU MOIIUITHUKOBBIX ONop A U B Baina,
CcXeMa KOTOpOro IMoka3aHa Ha pucyHke 4. 3y0daroe KoJeco, 3aKpeIlyIeHHOE Ha Bally,
PacCIONI0KEHO CUMMETPUYHO OTHOCHUTENIBHO OMOp. Bpamarommii MOMEHT, AEHCTBYIO-
mmii Ha Baut, 7= 1100 H-M. 3y0uaroe koneco uMeeT ClIeayIONMe mapaMeTphbl: MOIYJIb
m =2 MM, 4UCJIO 3yObeB z =32, yron HakioHa 3yObeB [ =0°. Marepuan Bana —
cTaib 45, TepMo0OpabOTKa — HOPMATH3AIIHSL.

=
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26 1160 26 190 |

Pucynok 4 — Cxema Bana k 3anaue 1

3aoaua 2. Ha Bairy ¢ MOMOIIbIO MPU3MATUYECKOM MIMOHKU 0€3 HaTsIra yCTaHOB-
JeHo 3yOuaroe kosieco. Paccuntarh Baj Ha yCTAJIOCTHYIO MPOYHOCTh B CEUEHHUH O]
konecoM. JlmameTp Basia B ceueHuu dx = 68 MM. 1o pesynbraTtaM mpeaBapUTEIbHbBIX
pacyeToB YCTAaHOBJIEHO, UTO B PACCMAaTPUBAEMOM CEUYECHHUM JEUCTBYIOT HANPSHKEHUS
usruda o, =54 Mlla u xpyuenus t= 20 MIla. Marepuan Bana — cranp 45, ynyd-
meHHas. [{aBienue 3anpeccoBku p > 25 Mlla.

3adaua 3. PaccuutaTh Bajg OAHOCTYIEHYATOTO YEPBAYHOI'O PEAYKTOpA, H3IO-
ToBJeHHOTO M3 ctanu 40X (ynyumenue no TBepaoctu 240 HB), Ha craTtuueckyro
IIPOYHOCTh U JKECTKOCTh. OMacCHBIM SIBJISICTCSI CEYEHHUE IO MTPABBIM IMOITUITHUKOM,
rJie ICUCTBYET MaKCUMaJIbHBIM n3ruodaromuii MomeHT M, = 800 H-m. IlnameTp Bana B
aToM ceueHun d, = 60 mM. Ha Bajy yCcTaHOBIJICHO UepBSIYHOE 3y0daToe Koyeco (Mo-

nyne m=4 MM, uncio 3yoneB z =40). M3BecTHO OKpYy)KHOE yCWIME€ Ha KOJece
Fp=1200 H.



14

3adaua 4. OnpenenuTh peaklUd OMOP BBIXOJHOTO Bajla PEAyKTOpa, CXema Ko-
TOpPOTrO MOKa3aHa Ha PUCYHKE 5, U MOCTPOUTH MIOPHI U3rHOAOIIUX U BPAIIAIOIIEro
MoMeHTOB. Ha Bany nelictByer Bpamatomuii moMeHT 1'= 560 H-m, nepenaBaemsblii
Ha KOHUYECKYIO IIECTEPHIO OTKPBITON NpPsiMO3yO0Oi KOHMYECKOW Mepeadyu ¢ nepeaa-
TOYHBIM YUCJIOM U = 2, CPEAHUM MOAYJIEM My = 3 MM M 4HCIIOM 3yObeB z = 29. [lps-
MO03y00€ IWIMHJIPUYECKOE KOJIECO TUXOXOAHOU Nepeayu peayKTopa UMEET MOJYJIb
m = 2,5 MM U 9HUCJIO 3yObeB z = 72.

A B
— X 2

86 74 50

f 3
’

Pucynok 5 — Cxema Bana k 3amaue 4

9 ITox00p M pacyeT NOAMIMIIHUKOB KaUYeHUS
Konmpoavnuie gonpocut

1 JInst yero npeaHazHaueHs! NOAMMIHUKY? Kaknue oHM OBIBAIOT 110 BUAY TPEHUS?

2 B yem npeumyIecTBa U HEAOCTATKH MOJIUIMITHUKOB KAUYEHUS 110 CPABHEHUIO C
HNOJIIMITHUKAMU CKOJIbKECHHUS?

3 V3 kakuX OCHOBHBIX 3JIEMEHTOB COCTOUT PAJMAIBHBIN MOJIIUITHUK KauyeHUs?
J{nst wero Hy>keH cenapaTop?

4 Kak knaccu(puuupyroTcsl HOJIIUITHUKA KaueHHs?

5 Ha xakue THIIBI TOAPA3AEIAI0TCS MOJIIUMITHUKHA Ka4eHHs 110 BOCIIPUHUMAEMON
Harpy3ke? Kakyioo Harpy3ky BOCHPUHHMMAET pPaJAUAIbHO-YIOPHBIA MNOJIIUIHUK?
Y1ropHsIit?

6 O0ocHyiiTe BHIOOp MOAIIMITHUKOB MPUBOHBIX BAJIOB.

7 Kak moaOuparoT nmoammnHuky (Mo kKakuMm mapamerpaMm)? Kakue napamerpsl
OINPEAEIISAIOT MTPU MPOBEPOUYHOM pacyeTe MOJ00PaHHOrO MOAIIUITHUKA?

8 Ha3oBHUTE OCHOBHBIE IPUHIIUIIBI MAPKUPOBKHU MOAIUITHUKOB.

3aoauu 0141 camocmoamenbHo20 peuleHus

3aoaua 1. TlogoOpaTh MOAMMITHUKK KaueHUs (CpEIHEH cepuu) JJIs Bajia dep-
BAYHOIO KoJleca C paavalbHeIMU peakuusmu omop R4 = 8000 H, Rz =9000 H.
B uepBsiunoM 3anemiennn aeiictByer oceBas cuia £, = 1100 H. uametp Bana non
noamwunuuk d, = 50 mMm. [IpoBeputh nogoOpaHHbIe MOAIMIUITHUKU 1O OUHAMUYECKOLL
2py30n00vemMHoCmU, €CIT YacTOTa BpauleHus Bana # = 100 MuH !, 3a1aHHbINA pecypce
L =30 muH 000pOTOB, pEXUM HATPYKCHHUS — CPEIHUI HOPMAaJIbHBINA, HArpy3Ka C
yMEpPEHHBIMU TOTYKaMHM, pabodas Temrieparypa noamumnauka 80 °C.
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3aoaua 2. IlpoBeputh, obecrieueHa JIM OUHAMUYECKAST 2PY3ON00BEMHOCHb Pa-
nuanpHoro noamunauka 209 ¢ peakuusamu onop R4 = 8200 H, Rz = 9400 H. Yacrora
BpanieHus Bana n =200 mun . 3agaHHBIl pecype NPHUBOAA — 5 JIET, PEKUM PabOTHI
IATUAHEBHBIN, JIBYXCMEHHBIM, PEKHM HArpyKEHUsS — CPEIHUN PaBHOBEPOSTHBIN.
Harpy3ka cnokoitHasi, 0e3 TodukoB, pabouas TeMmIiepaTypa MOJAIIUITHUKA
He Boie 95 °C.

3aodaua 3. [logoOpath NOAMIUITHUKYA KauyeHUsl (JITKOW cepuu) AJisl Baja ¢ 3youa-
TBIM KOCO3YyOBbIM KOJECOM (HOpMAaJbHBI MOAYJb M, =2 MM, 4HC]IO 3yObeB z = 60).
VYron HaknoHa nmuHuM 3y0a B = 12°. Ha Ban ¢ kojiecoM JIEHCTBYET BpaIlarolluidi MO-
MeHT 7' =500 H-m. Pagunaneueie peakumn omop R4 = 9000 H, Rz= 11000 H. ua-
METp BaJia MoJi NoJmunHuk d, = 60 mm. Ileperpyska 2-kpatnas. Heo6xoaumo mpo-
BEPUTH MOJIUITHUKU 1O CHAMUYECKOU 2PY30N00bEMHOCHIU.

3aoaua 4. TlonobpaTh KOHUYECKHE POJMKOTOIIIUITHUKA CPEHEU Cepuu s
Bajia-IIeCTEPHU KOHMYECKOW 3yOuaTod mepefauyd, cXema KOTOpOro IpHBEIEHA
Ha pucyHke 6. /Imamerp Basa nmox noammnHuku 40 MmM. Ha Ban nmelictByeT oceBast
cuwia oT 3ybOuatoro 3areruienns F, =2132 H. IlonmumnHuku yCTaHOBJICHBI 1O CXe-
Me «X», paaualibHble peakiuu coctaBisaioT: Ry = 8290 H, Rz = 8290 H. [Ipoeputh
HNOJAIUMITHUKY 1O OUHAMUYECKOU 2PY30n00beMHOCmuU. PEXXKUM HarpyKeHUsl — JIETKHM.
Harpyska crokoiinas, 6e3 TOiI4koB, pabodas Temmeparypa MOJANIMIIHUKA HE BbI-
e 90 °C. Pecypc nmommmunuuka L = 25 MiIH 000pOTOB.

RA RB
Fa R g :XA “"\’ /'—DXB
K 7 ~g

Pucynok 6 — Cxema k 3amaue 4

10 IIpoexkTHpOBaHUE CBAPHBIX COETUHEHUH
Konmponvnwie eonpocut

1 B yeMm npenMymiecTBa U HEAOCTATKHA CBAPHBIX COCIUHEHUN?

2 HazoBuTe BUbI CBAPKHU U CBAPHBIX COCTUHEHUIA.

3 Kakue ObIBatOT BUJIbI CBapHBIX BOB? HazoBHUTE reoMeTpuueckue napaMeTpsl
yTJIOBOTO IIBA.

4 I1o KaKUM HaIpsSKEHUSIM PACCUMTHIBAIOT Pa3JIMUHbIE BUbI CBAPHBIX IIBOB?

5 [loueMy He PEKOMEHIYIOT IPUMEHSATh JJIMHHBIE (DJIAHTOBBIE LIBBI?

6 OT 4ero 3aBUCAT JOIyCKAaeMble HAIPSDKEHUS U1 CBAPHBIX IIBOB?

7 HazoBuTe BBl KOHTAKTHOM CBApPKH.
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3aoauu 011 camocmoamenbHo20 peuleHus

3adaua 1. PaccuntaTh CBapHOE COEAMHEHUE METAJUIMYECKOr0 KPOHIUTEWHA,
IPEICTAaBIISIFOIIET0 COOON CTHIKOBOE COEIMHEHHUE ABYX TPYO (PUCYHOK 7, @) ¢ HapyX-
HbIM nuamerpoM D =114 MM u Haxopnsuierocst noja JEHCTBUEM OCEBOM pacTArvBa-
fomeit Harpysku F =200 xH. Marepuan tpy0 — crans Ct 3. Haiitu Tonmuny cteH-
KU TpYOBI ¥ MPOBEPUTH €€ Ha MPOYHOCTh. CBapKa pydHasi JyroBas 2JIEKTpoaoM D42,

3adaua 2. TpyOa ¢ HapyxHbIM auamerpoMm D = 150 MM npuBapeHa K BEpPTH-
KalbHOUM TuTacTuHE (pucyHOK 7, 6). Jmmna TpyOwr L = 300 mm. Tpyba Harpyxena
BEPTUKAIBHO MpUJI0keHHON cwitor /= 5 kH u xpyTsamum momentom 7= 1000 H-m.
OnpenenuTs BETUYMHY KaTeTa YIJIOBOTO IIBa, KOTOPHIM HEOOXOJUMO MNPUBAPUTH
TpyOy. CBapka razoBas, MaTepuai COeJUHAEMbIX JIeTaneil — ctaib 45.

3adaua 3. Onpenenutb MaKCHUMAJIbHO JOIYCTUMOE 3HAYEHUE BHYTPEHHEIO
auamerpa TpyOsl d (CM. pUCYHOK 7, 6), IPUBApEHHON CTHIKOBBIM IIIBOM K BEPTHKAIb-
Hoi mactuHe. Hapysxubril auametp Tpyost D = 140 mm. TpyOa HarpyxeHa pacTaru-
Baronieit ocegoti cunout F, = 4200 H (na pucynke 7, 6 He noKa3aHa). 3HAUEHUST Kpy-
TALIEro MoMeHTa 7' 1 n3rubaroiei cuibl /' MpUHATh paBHbIMU HYJI0. CBapka py4dHast
IyroBas 3yekTponoM 250, MaTepral COEUHAEMBIX JETaNel — cTalb 35.

3aoaua 4. Paccuutath cBapHOE COEAMHEHHUE NIBYX JeTajneil (pUCYHOK 7, 8) W3
muctoBoi ctamm Ct 3 TonmmHOoi 6 MM. OnpenenuTs, obecrnedeHa Jin TPOYHOCTh CO-
eAMHEHUS, eClT TuHA (PIaHTOBBIX MBOB /¢ = 65 Mm. [Ilupuna b = 60 MM, 1000BOA
moB oauH. K coequnenuto npuioxensl cuwia F'=22 xH u momentr M = 1,8 kH-Mm.
CBapka py4Hast AyroBast dJIEKTpoIoM D42A.

a) 0) 6)
4 F ,
€ > Y ZZ777777 ////////‘ '_L-
F 2 Q‘Dﬁ F A . \
- .) ( - x_._‘s_ _Q_._ sl o e | F - E‘j—ﬁ__f
L Y N ////}/ LA ii
L |

a— K 3amade 1; 6 — k 3agauaM 2 1 3; 6 — K 3agaue 4

PucyHnok 7 — PacueTHble CXeMBbI K 3aa4am
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11 IlpoekTHpoBaHHME TIPECCOBBIX COEIMHEHUN (COeAMHEHHH
C HATATOM)

Konmponvnwie éonpocut

1 Yto HaA3BIBAIOT HATATOM?

2 KakoBbI NpeMMYyIIECTBA U HEAOCTATKU MPECCOBBIX COCAMHEHM?

3 HazoBure ciocoObl COOPKH PECCOBBIX COSTUHECHUA.

4 3anuimTe yCIOBUE MPOYHOCTH COCAUHEHUS C HATSATOM.

5 Yto siBisieTCS MPaKTUYECKOM 3a/1aueii pacueTa NpecCOBOro COCAUHECHUS?

6 HazoButre CrnocoObl TOBBIIICHUS COMNPOTUBICHHUS YCTAJIOCTH COCJIHUHE-
HHUM C HATSATOM.

3aoauu 0131 camocmosameibHozo peuienun

3aoaua 1. Tlomobpate mocanKy, 00€CIEUMBAIOIIYIO COSAUHEHUE OpPOH30BOTO
BEHIIA YEPBAYHOIO Kosieca co crynuuen. Koneco Harpyxeno momentom 7 = 620 H-m
u oceBoit cuioit F, = 553,6 H. [{uametp coenunenus d =260 MM, 1uameTp OTBEp-
CTUS B CTymNulle NpuHUMaeM di = 64 MM, Mmoaysib m = 10 MM, uucio 3y0ObeB z = 32,
JUIMHA COEAMHEHUS! paBHA IIMpUHE 3yOuaroro BeHua b, = 70 mm. CTynuiia u3roTos-
neHa u3 ctanu 45 (o = 320 MIla), Benenr — u3 6ponssl bpO10d®1 (o2 = 120 MIla).
[IIepoxoBaToCTH MOBEPXHOCTEH Bajla U OTBepCTUS R:1 = R = 6,3 MKM (YHCTOBOE
TOUeHHE), cOOpKa OCylIecTBIsgeTcs npeccoBaHueM. CpenHsas paboyas Temreparypa
pelyKTOopa, IJie YCTaHOBJIEHBI coeuHsieMmbie aetanu, 70 °C.

3aoaua 2. TlonoOparb mocaaxy, 00ECNEeYMBAIONIYI0 COEAMHEHHE KOCO03y0oro
3y0OuaToro koisieca ¢ BajoM. CoenuHeHnue HarpykeHo momeHToM 1 =400 H-m. [{ua-
METpP NEeTUTENbHOU OKPYXHOCTH Kojeca dq = 80 MM. OmnpenenuTb OCEBYIO CUIY C
y4eTOM TOTO, YTO yroj HakjoHa 3yoneB [ = 16°. Jluamerp coeaunenus d = 50 mm,
Baj cruiomHou (di = 0 MM), ImHa nocagouHoi nmoBepxuoctu [ = 40 mm. Koneco usz-
rotoBieHo u3 cranu 20X ¢ ueMeHranuen 10 TBEpAOCTH MoBepxHOCTH 56...63 HRC
(o1 =400 MllIa), Ban — u3 crtanu 45 ¢ yaydllleHHEM J0 TBEPAOCTH IMOBEPXHOC-
1 200...230 HB (o2 = 450 MIla). lllepoxoBaTocTy MOBEPXHOCTEHN Baja U OTBEPC-
i R:1 = R» = 3,2 MKM (TOHKOE pacTadynBaHue), COOpKa OCYIIECTBISETCS OXJIaXKIe-
HueM Basia. CpenHss pabodas TeMiiepaTypa peayKTopa, i€ YCTAaHOBIIEHbI COeIUHSIe-
MbIe aeranu, 60 °C.

3aoaua 3. llogoOpaTh mocaliKy, OOECHEUMBAIONIYI0 COCIMHEHHE BTYJIKHA CO
crepkHeM [1, pucyHok 11.2, g]. Coeaunenue HarpyxeHo cwioi F = 2000 H, mpuio-
KEHHOU Ha pacctossHuM L = 0,5 M oT nenrpa BTynku. Juamerp coequnenus d = 40 mm,
CTepkeHb CIUIOMHON (d) = 0 MM), JynHa nocafaoyHor nosepxHoctu /= 60 mm. Crep-
KEHb M BTYJIKA U3TOTOBJICHBI U3 HOPMAJIU30BAHHOMN CTanu 45 ¢ TBEPAOCTBIO COEIU-
Hsaembix noBepxHocTed 180...200 HB (o71 = o = 340 MIla). IllepoxoBarocTu Tmo-
BEPXHOCTEH Bana W OoTBepcTus R:1 = R = 6,3 MKM (Y4HMCTOBOE TOYEHHE), COOpKa
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ocyuiecTBisieTcs: mpeccoBanueM. Cpenusia pabodas TeMreparypa COSIMHEHHs paBHA
komHatHo# (20 °C).

3aoaua 4. llogoOpaTh mocajky, 0OecreurBaIOLy0 COEIUMHEHNE TPSIMO3y00T0
3ybOuaroro koseca c¢ BajioM. I[IpeaycmoTpeTs mosie Jomycka Ha JUaMeTp OTBep-
ctusa H8. CoenuHenue HarpyxeHo mMomeHToM 71 =38 H-m. YUucno 3yObeB Kose-
caz =30, moxyns m =2 MM. KoJjileco uMeeT MOCTOSIHHYIO IIUPUHY B CEYEHUH, TPO-
XOJIsAIeM 4epe3 och BpaieHus. Juametp coequnenust d = 30 MM, Bajl ©UMeeT IEHT-
panbHOe oTBepctue (di = 20 MmMm), anMHa nocaaounoi nosepxHoctu [ = 40 mm. Kone-
CO U BaJl M3TOTOBJEHBI U3 CTAIH 45 C yIy4dlIEHHEM [0 TBEPAOCTH IOBEPXHOC-
™ 240...260 HB (671 = 62 = 550 MlIla), Bas1 — u3 ctaynu 45 ¢ yiny4iieHUeM 10 TBEp-
noctu noeepxHoctu 200...220 HB (o2 = 450 MIla). lllepoxoBaToCTH NOBEPXHOCTEM
Baja u orBepctusd Ry = R = 1,25 MKM (TOHKOE pacTayuBaHue), cOOpKa OCYIIECTB-
asieTcst HarpeBoM BTyJKU. Cpenusis pabouast Temneparypa pelyKkropa, rie yCTaHOB-
JIeHBI coequHseMblie aetanu, 60 °C.

12 IlpoexTUpoBaHMe pe3b0OBBIX COCTUHECHUH
Konmponvnuie gonpocut

1 HazoBute BubI pe3b0 U pe3b0OBBIX COCAMHEHUIA.

2 Ha3oBuTe OCHOBHBIE T€OMETPUUECKUE MTapaMETPbl METPUUECKUX PE3bO.

3 Ilo KakuM HamnpspDKEHUSM PACCUMTHIBAIOT pe3b0y? Kakue HampsikeHus siBiis-
I0TCS TJTaBHBIMU JIJIs1 KPETIEKHBIX U XOJIOBBIX Pe3b0?

4 1lo kakoMy YCIOBHIO OIpPENEISIOT BBICOTY CTaHAAPTHOM TallKu, YeMy
OHa paBHa?

5 Kak paccuuthiBaroT OOJTHI, MOCTABJICHHBIC C 3a30pOM M 0e€3 3a30pa, ecClH
BHEIIHSSA CWJIA CABUIAeT JAeTald B cTbike? Hanummre ycioBHsS TPOYHOCTH IS
0o0ouXx ciry4aes.

6 Ot 4dero 3aBUCHUT KO3 (HULIMEHT BHEIIHEN HArpy3Ku?

7 3anummre dopmyny s onpeaenenuss KIIJ[ BuHTOBOW mapsl U copMyiu-
pyiiTe yciaoBHe CaMOTOPMOKEHUS BUHTOBOM MapBhI.

3aoauu 011 camocmoamenbHo20 peuleHus

3aoaua 1. TlogoOpate 60NTH U3 cTaK 45, YCTAaHOBJICHHBIE C 3a30pOM B COEIIH-
HEHHH, IOKa3aHHOM Ha pucyHKe 8, a. [IpearnonoxuTh, 4To Harpy3Ka pacipeaesseTcs
MeXay IByMs Oonramu paBHoMmepHo. Crnpuraromas cwia = 800 H, xoaddunuent
TpeHus B cThike aeraneit f= 0,2. Onpenenuts KI1J[ pe3nOsbI.

3aoaua 2. Kakyro MakCUMaJIbHYIO JUIMHY JOJKEH UMETh HECTAHIAPTHBIN racy-
HBIM KJIIOY WIM KJIH0Y, YJUTMHEHHBIM TpyOOH, YTOOBI MPU MPUJTIOKEHUH K €ro KOHILY
ycunust 100 H 6ont ¢ pe3sboit M24 u3 cramu 45 He paszpymwicsa? Koaddumuent
TpeHus B pe3b0e mpuHATh = 0,2.
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=5

a — K 3amade 1; 6 — x 3agaue 3; 6 — K 3amaue 4

PI/ICYHOK 8 — PacueTHbIe CXEMBI K 3aJadyaM

3aoaua 3. Paccuurats 00aThl (hiaHieBoil MypThl (pUCYHOK 8, 6), mepenarouiei
MomHocTh P =4 kBt npu yactore Bpamenus n =250 mua . Yuciao Gontos — 6,
TMaMETP OKPYKHOCTH PaCIONoKeHus oceit 6ontoB Do = 220 mM. bontel ycraHoBe-
HBI Oe3 3a30pa. Matepuan 001ToB — ctaiib CT 5.

3aodaua 4. Paccuurarh 60aThl (haHuEBON My(PTHI (PUCYHOK &, 6), Mepeaaroen
Bpamatomuii MomeHT 7' = 60 H-m. Hucno 6ontoB — 8, AuaMeTp OKpY>KHOCTH PacIio-
JoxeHus oceit 6ontoB Do = 240 mMm. Matepuan 601TOB — cTanb 45. bonTel ycTaHOB-
JeHbI ¢ 3a30pom. KoadpuimeHT TpeHust Mexay TopramMu noaymy¢t /= 0,2.

3aoaua 5. Onpenenurts, BeIAEPKAT J1 Harpy3Kky 12 kH, Bo3HHMKaroniyro B KOTIIE
U3-32 BHYTPEHHETO JaBlEHUS, MECTh 001TOB M24 u3 cranu 45, Kpemsux KpbIIKY
koTyia. OTpbIBaOIasl cujia JAEHCTBYET BJIOJIb OCH KOTJIa, OOJNTHI OTCTOST OT OCH Ha
OIMHAKOBOM paccTosHMM. Harpy3ka mnocrosHHas. Mexay KpblIIKOM M KOp-
IyCOM YCTaHOBJE€HAa IUIOCKas MeTajuiMyeckas mpokinanka. lIpoBepuTs ycinoBue
repmeTndHOCTH KoTia. Koaddumment tpenus f= 0,18.

13 IIpoekTHpoBaHMe IIMOHOYHBLIX M MNUIMIEBbIX (3y04aThIX)
COeIMHEHNH

Konmponvnwie 6onpocut

1 JIns yero npeaHa3HAuY€HbI IIMOHOYHbBIE U IUTULEBbIE COETUHEHMS ?

2 Ha3oBuTe BBl IIITOHOYHBIX COEAUHEHUM.

3 Kakue ObIBatOT BUJIBI IITTOHOK?

4 Kakoli BUJl HarpyKEHUS UCIBITHIBAIOT TAHT€HIIUAJIbHBIE IIITOHKH?

5 Tlo kakuM HaMpsHKEHHUSIM PaCCUYUTHIBAIOT MpU3MaTHieckue mnoHku? Kakue u3
HUX SIBIIAFOTCS OCHOBHBIMM?

6 HazoBuTe BU/IbI NUIMLEBBIX COEAUHEHUN U CIIOCOOBI X LIEHTPUPOBAHUS.

7 CpaBHUTE IIIIOHOYHbBIE U NUIMIIEBBIE COEAUHEHUS, OTMETUB UX IPEUMYILECTBA
Y HEJOCTaTKH.
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3aoauu 0131 camocmoameibHoz0 peuienun

3adaua 1. PaccunTtaTh MUHHMAaNbHYIO JUIMHY MPU3MATUYECKON IIMOHKU W3
YIYUYIIEHHON cTanu 45, Kpersiiieil npsamo3yboe 3y04yaToe KoJieco Ha Baly JAUaMeET-
poM 24 MM, eclid OKpY»KHOe ycuiue Ha kojece F;= 920 H, moaynb m = 2 MM, 4UCJI0
3yObeB kosieca z = 30. [IImoHka ycTaHOBJIEHA [0 IEPEXO0IHOM MOCATIKE.

3aoaua 2. YctaHoBUTH, OyAeT U pabOTOCIIOCOOHBIM IIIMTIOHOYHOE COCIUHCHHE,
Kpersiiiee 3Be3/I04Ky IeMHOM mepesayl Ha Baly AMaMeTpoM 36 MM, HpU JIeWCTBUU
MomeHTa Ha Bany F;= 1,6 kH. lllar nenu cocrasinsier 80 MM, 4yucio 3yObeB 3BE3/104-
KU — 8, a mupuHa ee cTynuibl paBHa 68 MM. [lInonka u3rorosnena u3 cranu 35X 6e3
TepMOOOPaOOTKH M YCTAaHOBJICHA TIO ITOCAJIKE C HATATOM.

3aoaua 3. IlogoOpaTh HENOJIBUKHOE LUINLIEBOE COETUHEHUEM C MPSIMOOOYHBI-
MU LNUIMIAMH Ui Bajla auamerpoMm 46 MM 1 nepenauu momsoctu P = 0,9 xkBr.
Ban Bpamaercs ¢ yactoroit n = 220 mua . OnpenenuTh HaNpPsOKEHUs cMATUS (HC-
[OJIb30BaTh YIPOIICHHBIN pacueT 1mo o0001eHHOMY KpuTepHio). Marepuan Baia —
cranb 40X, TBepaocTh nosepxHoctu 46 HRC, nnmuna numes paBaa 60 M.

3adaua 4. Paccuutats npsiMOOOYHOE UIUIEBOE COCTUHEHUE JUIMHOU 64 MM st
KapJaHHOTO Bajia JUaMETPOM 56 MM M C TSKEIbIMH YCIOBUSMHU pabOThI JIJIs Tiepeaa-
yu Bpamaromero momenra 7' = 200 H-m. Marepuan Bana — crans 40X, TBepIOCTh 1O-
BepxHocTH S0 HRC. Onpenenntsb, BBIICPKUAT JU TAHHYIO HArpy3Ky Mpu3MaTHyecKas
mNoHKa (yJIy4YlIeHHas cTallb 45), yCTaHOBJIEHHAS 110 IEPEXOIHON MOCAJIKE.

14 IIpoexTHpoBaHue Mepeaad BUHT — raiika
KOHmPOJleble e8onpocol

1 JIsist uero npenHa3Ha4YeHbI TIepeiaud BUHT — raiika?

2 HazoBute 001acTH NpUMEHEHUS NIEpeiad BUHT — raika.

3 Ha xakue TuIibl NOAPA3AENSAIOTCS EPEAAUYH IO BUAY TPEHHUS?

4 B yem npenMylIECTBA U HEAOCTATKU Mepead BUHT — railka CKOJIbXEHUs?

5 Ha xakue TuIbl OJpa3IeNsioTcs X0A0BbIe Pe3bObl B 3aBUCUMOCTHU OT MPOQuis?

6 I3 kakux wMaTepuajgoB W3rOTABIMBAIOT BHHTHI M Tallku g Tepenad
CKOJIbYKEHHUS ?

7 VI3 KakuX 3JIEMEHTOB COCTOUT IepeJaya BUHT — raiika KaueHus?

8 Kak nmpou3BoAUTCs pacyeT Ha MPOYHOCTh NEpeiad BUHT — raiika CKOJIbXEHUs
u kayeHus? [1o kakuM kputepusim?
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3aoauu 011 camocmoamenbHo20 peuleHus

3aodaua 1. Paccunrath nepegavyy BUHT — raiika B IpUBOJI€ BUHTOBOT'O JIOMKpATa.
MakcuManbHas Macca nogHuMaeMmoro rpysa 2,5 . Marepuan BuHTa — crane 40X
¢ ynyumienueM 1o 240 HB, raiika m3rortoBiieHa u3 0y0BIHHOW OpoH3bl bpO10d1,
pe3b0a ynopHas. Jiimna Bunta L = 300 mm. Crioco0 3akperieHus — B ABYX OMOpax.

3aoaua 2. Onpenenuts KIIJ| nByx3axomHo# TpamemnenaanibHON pe3bObl s
PUBOJAa BUHTOBOrO AoMmKpara. Bunt qimuHoit 400 MM He Bpamiaercs, 3aKpervieH B
KOpITyC€ BEpTUKaIbHO Ha ABYX omopax. [lognstue rpys3a maccoir 1500 kr npousso-
JUTCS IOBOPOTOM TaiiKM ¢ IIOMOLIBIO pblyara. l'aiika U3roToBieHa U3 0€30J10BSIHHOM
oponssl bpA9XK4, BunT — U3 cranu 45 ¢ HOpManM3anuell A0 TBEPAOCTH MOBEPX-
Hoctu 200 HB.

3adaua 3. OnpeaenuTh CUIy, KOTOPYIO HYKHO IPWIOKUTh K MaxOBUKY JHa-
meTpoM D,, = 400 MM, uT00bI 00ecnieunTs ycuiue nprwkarus £, = 3000 H BuaTOBOTO
npecca ¢ yrnopHou pe3nboit (pucyHok 9). Marepuan BuHTa — ctanb 45, Marepuanl
raiiku — uyryn CH15. Jlnuna BunTa L = 320 MM.

D,
o)
| .
2“"/4#_ 1~
3—4 ]
4 s
Fah

1 — MaxoBHK; 2 — BUHT; 3 — raiika; 4 — nsra; 5 — croiika

Pucynok 9 — Cxema k 3agaue 3

3adaua 4. Paccuntath niepeady BUHT — railka CKOJIBXEHHUS C Tpanelueu1aJbHON
pe3b0oit. Bunt, uzrorosnennsiit u3z cranu Ct5, niuuHoit 0,6 M pacmonokeH TOPU30H-
TaJIbHO B NMPUBOJE CTaHKAa M BpalllaeTcs B JIBYX MOJIIMIHUKAaX KaueHus. [1o BUHTY
nepeMeniaeTcs raiika (¢ KapeTkoil) co ckopocthio v = 20 mm/c. OceBast cuja monies-
HOT'O0 COIIPOTHUBIICHUS, IpeoaoJieBaeMas raikou, cocrasisier 3000 H. ["alika n3roros-
neHa u3 uyryna CH20. Onpenennutbs HEOOXOAUMYIO YaCTOTY BPAILEHUS BUHTA.
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15 MaauBuayaibHbIE 3a1aHUSA

3ananue 1. JHepro-KUHEeMATHYECKNH pacyeT NPUBOAA

JIst 3ajaHHOM cXeMbI PUBOJIa BHIMIOJIHAETCS 3aBepiiatonas ctaaus GyHKIHO-
HAJIBHOTO MPOEKTUPOBaHUA (KMHeMaTH4eckuid pacuer). [lo 3amanHoil cxeme moaou-
paercs IEKTPOABUTATEND U OINPEAEISIIOTCS MOIIHOCTH, MOMEHTBI, YIJIOBBIE CKOPO-
CTH M YaCTOTHI BpallleHUs BaJlOB. Pe3ynbTaThl pacueToOB CBOJSTCS B TAOJHILY.

3ananue 2. [IpoekTupoBaHue nepeaay peaykropa

[1o pe3ynpTaraMm, NOJIyYEHHBIM B IIEPBOM 3aJJaHUH, BBITIOJIHIIOTCS IPOCKTHBIN U
IIPOBEPOUYHBI pacyeTbl TUXOXOIAHOM mepedau peaykropa. Pe3ynbTaThl pacueToB
CBOJASATCS B TaONMILy. /{151 4epBsIYHOTO peyKTOpa Takke He0OX0IMMO MPOBECTH TeM-
JIOBOU pacuer.

3ananue 3. IIpoekTUpOBaHUE BAJIOB M MOA00P MOAIIUIIHUKOB

[Io MCXOAHBIM JAHHBIM BBHITIOJTHEHHOTO BTOPOTO 3aJaHUS B TPEThEM 3aJaHUU
BBITIOJIHSAIOTCS. MPOEKTHBIA M MPOBEPOUYHBIN pacyeTsl Baja, MOAOMpAIOTCS U MPOBe-
PAIOTCS 10 CTAaTUYECKOW M AMHAMUYECKON Tpy30MObEMHOCTH MOIIIMITHUKY Kaye-
HUS U BBITNIOJIHSIETCA pabouuil uepTex Bajia.

Kaxxnoe 3aganne HE0OX0JUMO 3alIUTUTh, OTBETUB Ha BOIPOCHI MpEroaaBaTes
O XOJI¢ BBIMIOJHEHUS 3aJIaHUs U TEOPETUUECKON COCTaBIsAONMIEeH JaHHOW TeMbl. Kax-
noe 3amaHue 0oGOpPMIIAETCS OTIEIbHBIM OTUYETOM C TUTYJIBHBIM JIUCTOM, MPUMEP
o(OpMIIEHUSI KOTOPOTO TIPEICTABICH B NMpUiIoKeHUu A. OTYET JOJKEH B 00s3aTENb-
HOM MOPSJIKE COJAEPKaTh paCUECTHYIO CXEMY, BhIIaHHYIO mpenojaBatenem. C npume-
POM BBITIOJIHEHUS PACUETHOM YaCTH 33aJIaHUIl MOKHO O3HAKOMHUTHCS B [1].
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3 [IpoekTupoBaHue MexaHWUECKUX nepenad: yueoHoe mocodue / C. A. UepHas-
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Ipuioxenue A
(cmpaBo4YHOeE)

IIpumep odopmileHUsI TUTYJIBHOIO JIUCTA

MunuctepctBo obpazoBanus PecriyOnuku benapych
MuHucTEpCTBO HAYKH U BhICIIEro oOpa3oBaHus Poccuiickoit @enepannu
MesxrocynapcTBeHHOE 00pa30BaTENIbHOE YUPEXkKACHUE BBICIIEr0 00pa30BaHuUs
«benopyccko-Poccuiickuii yHUBEpPCUTET

Kadenpa «OcHOBBI TPOCKTUPOBAHUS MAIITUH))
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