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TEXHUYECKUM YHUBEPCUTET»

Conep:kanue

1 CamocrositensHast padota Nel BeiOpath crioco® peMOHTa JIeTalu, BHITOJTHUTD
PEMOHTHBIN YePTEX U pa3padboTaTh TEXHOJIOTHUECKUI MapuIpyT BOCCTAHOBJICHUS

2 CamoctogarenbHasa padota Ne2 Ha3znauenue, 06;1acTb IpUMEHEHUS U
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1 IMosicHuTeBbHAA 3aMHUCKA
CamocrositenbHass padora Nel

BoiOpaTh cnioco0d peMOHTA 1€eTAJIN, BHINIOJHUTH PEMOHTHBII YepTex U
pa3padoTaTh TEXHOJIOTNYECKHUII MAPIIPYT BOCCTAHOBJIEHHS 1€TAU

W3HOC neranmel 4acTo NMPUBOAUT K HAPYLICHUIO NOCAAKUA B CONPSKEHUU —
YBEIIMYUBAIOTCS 3230pbl U YMEHBIIIAIOTCA MEPBOHAYAIBHBIC HATSITH, HapyIIAETCS
dbopma MOBEPXHOCTEW, BO3HUKAIOT JPYrue€ HEUCIPABHOCTH U JedekThl. Takue
JeTan TNpPU  PEMOHTE 3aMEHSIIOT WJIM  BOCCTAHABIMBAIOT  (CTOMMOCTD
BOCCTAHOBJICHHSI OOBIYHO cocTaBisieT OoT 15 1m0 40% cTOMMOCTH HOBBIX JeTajei).
BoccranoBnenue getanieil cnmocoOCTBYeT 3HAUUTENIBHOW SKOHOMHUU JE(UIIUTHBIX
MaTEpHAaJIOB U IBETHBIX METAJIJIOB.

YtoObl BBIOpaTh CIIOCOO BOCCTAHOBIICGHHMSI U  YOPOYHEHUS JACTalH,
HEOOXOJIMMO 3HATh CBOMCTBA W CPOKHM CIY>)KObl HOBBIX U BOCCTAHOBJICHHBIX
nerajieii. BoccraHoBieHHAs IeTajilb AOJDKHA OBITH JOCTATOYHO JIOJTOBEYHOU U
HAJIe)KHOW B AKCILTyaTalluy, a TAKXKe 00J1a/1aTh KauecTBaMU HOBOM.

[Ipu BBIOOpE croco0a BOCCTAHOBJICHUS AeTaieil U COOPOYHBIX E€AMHUI] 3a
OCHOBY TMPUHUMAIOT 3KOHOMHYECKYIO II€JIeCO00pPa3HOCTh BOCCTAHOBJIEHUS,
HaJW4yue Ha MPEANPUSTAU HEOOXOIAUMOro oOOpy/IOBaHUS W MAaTEpUAJIOB,
TEXHOJIOTUYECKHE M KOHCTPYKTHUBHBIE OCOOCHHOCTH JeTajeil, BEIUYUuHy U
XapakTep UX U3HOCa U T.1.

[ens camocrosaTensHOM paboThl: [IpnoOpeTeHre HaBBIKOB BbIOOpa criocoba
pPEMOHTa JieTaliel, BBITIOJHEHUS PEMOHTA YepTexka, pa3pabOTKH TEXHOJIOTUYECKOTO
MapuipyTa BOCCTAHOBIICHUS JICTaJIH.
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OpFaHI/BaHI/IOHHbIe H METOAUICCKHE YKA3aHUA

CamMocTosTeNbHYI0 pabOTy MPOBOJAT B KOHIE M3ydeHHs] TeMmbl «TUIOBBIE
METOABl W CHOCOObI  BOCCTaHOBIIGHUS Jnertaiei». Ilepen  BbIMoJHEHHWEM
CaMOCTOATENLHOM paboThl MpenojaBaTelb OPraHU30BBIBACT KOHCYJIBTAIUIO IO
naHHOM pabote. Ha odepenHomM ypoke WM KOHCYJbTallUU IpenojaBaTesien
BBIZIAIOT WHIWBHUIYAIbHBIC 3aJaHUS KaKIOMY CTYIAEHTY rpynmbl. McxomHbie
JTAaHHBIE YKa3aHbl B TAOJIHUIIE.

B nmepuon BBIMOJHEHHS CAaMOCTOSITENIBHOM  pabOThl  MpernojaBaTellb
CHUCTEMAaTUYECKH KOHCYJIBTHPYET CTYJCHTOB 10 BO3HHUKAIOUIUM B IpOIECCEe
paboTbl BompocaM U oOpamiaer BHUMaHHEe Ha OQGOpMIIEHHE OTYeTa 0
camocToATeNbHOM padoTe. OTUeT no/KeH ObITh 0(hOpMIIeH Ha JucTax ¢popmara A4
C BBIMIOJTHEHUEM PEMOHTHOTO YepTexka.



IMopsaok BeINOJTHEHUS] pa0OTHI

1. BHHUMaTENbHO U3YYUTh pabOUnil YEPTEK 3alaHHOM JAETAI U JaHHBIE O €€

nedexrax.
2. BeiOpath cioco0 peMoHTa.
3. BBIMOTHUTE PEMOHT U YepPTEXK JCTAIIH.

4. Pa3zpaboTarh TEXHOJOTUYECKHUN MapIpyT BOCCTAHOBJICHUS JCTAIIH.



IMocaenoBareIbHOCTH PelICHUA MMOCTABJICHHOMN 32124

1. Beibop cnoco6a pemonta. Heo0xonumMo BHUMATENbHO M3YYHTh pabOUMii
YepTex 3aJaHHOM JeTanu W JaHHble O ee JedeKTax, Mocie 4Yero Ha3zHavyaeTcs
cnoco®d peMOHTa; MpPU 3TO MOXKET HCIOJIB30BATHCA HECKOJIBKO Pa3IHMYHbIX
cioco00oB, HO Ui BCEX OJHOTHUIHBIX TOBEPXHOCTEH JeTamud HEeoOXO0AUMO
Ha3HA4YaTh OJIMH U TOT K€ CIIOCOO pEeMOHTA.

Croco6 pemonTa ciemyeT chOpMYIHMpOBaTh KpaTKO, C YKa3aHWEM Ha
OCHOBHYIO OIEpaIfio, TaK KaK 3TO PEKOMEHJOBAaHO JJisi 3amuceil B Je(eKTHOU
BegomocTH (cM. 1, ¢.137-140).

Hanpumep: Hleiiku @ 90 u @ 100 - xpomupoBaTs;

o :18—0,12

IlInorounslii ma3 B = 16 ¢pesepoats B p-pB

3areM MPUBOJIUTCS KpaTKoe OOOCHOBAHME IMPHUHITOIO CHocoba peMOHTa ¢
yKa3aHUEM €ro OCHOBHBIX PEMOHTHO-TEXHOJIOTHYECKUX IapamMeTpoB H
JUTEPATYPBL, U3 KOTOPOU MOITYUEHBI JaHHBIE.

Hanpumep:

XpOMHpOBAaHHE IIEEK NMPHUHATO, TAK KaK BEIWYMHA M3HOCAa HAa auametp 0,3
MM H IIEWKHU MpeAHA3HAYEHBI 111 YCTAHOBKU MOJIIUITHUKOB KaU€HHS; BO3MOKHOE
YBEJIMYEHHE TMaMeTpa IpHu XpoMupoBaHuu - 10 0,6 mm [2, 1.2, ¢.79, Tabn.37].

[Ipu BbIOOpE crHocoba peMOHTAa CJEAYyeT YYHUTBIBATH OCOOEHHOCTH
BOCCTAHOBJICHUSI I€TaJIeH pa3InYHBIX TUIIOB O0OPYAOBaHUs, YCIOBUS UX PaOOTHI B
y3J€, IJIs Yero Ha YepTexe KaKI0M IeTalu yKa3aHbl TUIl U MOJAENb 000pYyI0BaHMS;
KpOME TOrO,CJIEyeT OTAaBaTh MPEANOYTEHUE BOCCTAHOBJICHHUIO JeTale Ha
NEepBOHAYAIIbHBIE pa3MEPBI.

2. BeimosHeHNE pEMOHTHOTO YEePTEX JeTalH.

PeMOHTHBII YepTex NOJKEeH ObITh BHIYEPUEH B KapaHJalle HAa YEepTEHKHOU
oymare dopmara A3 unu A4 B coorBeTcTBUU ¢ TpedboBanusimu ['OCT 2.604-68.

[IpaBuiia BBIOJIHEHUSI PEMOHTHOI'O Ye€pTEkKa, KPOME TOro, MPUBENIECHBI B [2];
npuMepsl - B [2]u [3].

OCHOBHBIE U3 HUX:

2.1.Ha peMOHTHBIX 4YepTexax MecTa, MOJJIeKAIIUe PEMOHTY, BBIMOJIHSIOT
CIUIOLIHOM JIMHUEHN, OCTaNIbHBIE N300paKEHUsI — CIUIONTHOM TOHKOM JIMHUEH.

2.2.Ha yeprexe neraiyd, peMOHTUPYEMOW CBApKOW, ManlKOW, HAHECEHUEM
Clos ~ Marepuana,  pPEKOMEHAYETCS  BBINOJIHUTh  3CKHU3  MOJTOTOBKH
COOTBETCTBYIOILIETO YYaCTKa JETAIN K PEMOHTY.

2.3.Ha peMOHTHBIX 4YepTeKax YKa3bIBaIOT TOJILKO pPa3MeEpbI, MPEAEIIbHbIE
OTKJIOHEHHMS ,3a30pbl U APYTUe JAHHBIE ,KOTOPHIE JOJKHBI OBITh BBIIIOJIHEHBI U



IPOBEPEHBI B MPOILIECCE PEMOHTA, a TaKXKe rabapuTHBIC U, MPU HEOOXOIUMOCTH,
PUCOEIUHUTEIBHBIE PAa3MEPBI.

24.Ha peMOHTHBIX 4YepTekax, KakK MpaBWIO, MPOCTABISIOT LU(POBBIC
npenesibHbIE OTKJIOHEHUs pazMepoB. HeoOXoauMo coxpaHsaTh YpOBEHb TOUHOCTH U
MOCAJIKH, MPETYCMOTPEHHBIE pabounmu YepTeKaMu.
2.5.Ha peMOHTHBIX "HepTexkax H300pakaroT TOJBKO T€ BHUIBI, pa3pe3bl, CCUCHHS,
KOTOpbIE HEOOXOMMBI JIsl TPOBE/ICHUSI PEMOHTA JICTAIIH.

2.6. TexHonornyeckue TpeOOBaHUsSA, OTHOCSIIUECS K OTACIBHOMY 3JIEMEHTY
JIeTaliy, MOMEIIAIOT, KaK MPAaBUIIO, PAIOM C COOTBETCTBYIOIIMM 3JEMEHTOM WU
Y4acTKOM JieTaiu (Ha JHMHUSX-BBIHOCKAX). B TexHuueckux TpeOoBaHUsIX (HAA
OCHOBHOM HAJINHUCHIO YEPTEka) MOMEIIAIOT T€ TEXHOJOTMYECKHe TpeOOBaHUS U
yKa3aHus, KOTOpPbIE OTHOCATCA KO BCEH JAETAIM M SIBISIIOTCS OCHOBHBIMH JUIS
BOCCTaHOBJICHUSI SKCIUTYaTallHOHHBIX XapaKTEPUCTUK U3IEIIHSI.

2.7.Ecni ipy peMOHTE BBOJATCS JTONOJHUTEIbHBIE I€TaNM (BTYJIKA, BUHT U
T.I.),T0 PEMOHTHBIA YEpPTEX BBINOJIHAETCA Kak cOopouHblid. Crneundukanus
BBIIIOJIHAETCSI Ha II0JIE YEPTEKa HEMOCPEACTBEHHO HaJ OCHOBHOM HaIIUChIO. B
rpage "l[Ipumedanne" yka3blBaeTcs MaTepuai JONOIHUTEIbHOM JETalH.

2.8.O003HaYeHHE PEMOHTHOIO 4YepTexa IoJy4yaeTcss J00aBICHUEM K
o0o3HaueHuto neranu (B koHie) Oykebl "P". Ha Bkieilike 1 k manHoW pabote
MPUBEAECH NPUMEP BBINOJHEHUS PEMOHTHOTO YepTexKa.

3. Pa3paboTka TeXHOIOTHYECKOTO MapIIpyTa BOCCTAHOBJICHHUS JETAIH.

TexHomornyeckuii MapupyT BOCCTAHOBJICHHS JETAIM MPEACTaBIAET COO0M
IIEpEUYCHb BCEX ONEpalMii, KOTOpbIE JOJDKHA IPOUTH JAeTallb, BKJIOYas
BCIIOMOT'AaTEJIbHBIE M KOHTpOJIbHbIE. [IpHBOIATCA HaWMEHOBAHHME ONEPALMH,
npUMeHseMoe 000pyA0BaHuE, IPUCIIOCOOJIEHNS U UHCTPYMEHT, a TAK)KE OCHOBHOE
CoJIep>KaHHe OTepanuu.

[Ipu pa3paboTke MapIpyTHOM TEXHOJIOTHH HEOOXOUMO YUYUTHIBATH:

- TEXHUYECKHE TPEOOBAHUS K JAETAIIH;

- BEJIMYMHY U3HOCA U MPUHSTHIN CIOCO0 PEMOHTA;

- HEoOXOJMMOCTb BOCCTAHOBJICHHS TPEXKHEro XapakTepa CONpPsHKEHUM
JIETaJen B y3JIE;

- IPUHLMII TOCTOSIHCTBA 0a3;

- TPYJIOEMKOCTb PEMOHTHBIX OIEepaliuii;

- 0o0IIyI0 TOCIEAOBATEIbHOCTh OINEpaluii, T.. HE IOMyCKaeTcs, YTOObI
OKOHYaTelbHas 00paboOTKa OJHOM W3 BOCCTAaHABIMBAEMbBIX IIOBEPXHOCTEH
IpeIIecTBOBaja MpeaABapUTEIbHON 00padOTKE IPYroil MOBEPXHOCTH.

I[J'IH OOJBIIMHCTBA I[CTaJ'Ief/'I MNPUMCHACTCA TaKad IOCJICIOBATCIIBHOCTD
BOCCTAHOBJICHUA .



- TepMHUecKast 00paboTKa (OTXKUT) — MPU HEOOXOAUMOCTH.

- BOCCTaHOBJICHHE 0a30BbIX MOBEPXHOCTEM (LEHTPOBBIX OTBEPCTHIA,
(acok, OMOPHBIX TIOCKOCTEH);

- mpaBKa ety (Ipu HeOOXOIUMOCTH);

- TIpeaBapuTeNbHas ~ MeXaHuWyeckas — oOpaboTka A TOpUIAHUS
MOBEPXHOCTSIM MPaBUILHON reoMeTpUUecKoi POpMBI;

- HapalMBaHue MOBEpXHOCTEHN (TIpU HEOOXOTUMOCTH);

- MeXaHHu4yeckast 00paboTKa;

- TepMuUecKasi 00padoTka (3akanka) - (Ipu HeOOXOAUMOCTH);

- OKOHYaTeJIbHAs (OTAEI0YHAs ) MEXaHUUeCKast 00paboTKa;

- KOHTPOJIb.

TexHomornyeckuii MapuipyT MOMKET TakKe BKIIOYAaTh OIEpaluu 10
W3TOTOBJICHUIO 3arOTOBOK M CJIECAapHO-COOPOUYHBIE OMEpaldu, €CIU  PEMOHT
TpeOyeT 3aMeHbl YacTh JIeTadd WM TPUMCHEHHS  JIOTIOJTHUTEIBHBIX
222222222222222222222222222222222222222222222222222222222222222222
222222222222222222222222222222222222222222222 netainei.

PaGoThl, BRIMOTHEHHBIC HA CIICIIHAM3UPOBAHHBIX ydacTKaX(XpOMHUPOBAHUE,
OCTaJIMBaHME, IUJIa3MEHHAsl METAJUIM3allus, CIelUaJbHble BHUABl CBapKU U
HAIUJIaBKU U T.I1.) U TPEJCTABISIONINE KOMIUIEKC HECKOJBKUX MEJKUX OIepaliui,
3aMKMCHIBAIOTCS B BHJE 1-W, OCHOBHOW (XpomupoBanue) unu 1-3 omeparmii
(HapalMBaHUE aKPUJIO IJIACTaMHu ).

HasBanmne omepamuu u cojepkaHue ee cieayer (opMylIupoBaTh B
coorBerctBUM ¢ ['OCT 3.1702-79 (IlpaBuna 3amucu omepanuii U MHEPexoJOB.
Oo6paboTtka pe3anuem) u ['OCT 3.1703-79 (IlpaBuna 3amucu onepanuil u
nepexonoB. CnecapHble, ciecapHO-COOpOUHbIE pabOThI) U APYTUMH CTaHAapTaMU
ECKJI 7-i1 xnaccuuKaimoOHHON TPYIIIIBI.

HasBanuss  omepanuii  00pabOTKM  pe3aHUEM  JIOJDKHO — OTpa)aTh
MPUMEHSEMBIN BHUJT 00OPYJIOBAaHUS M 3alMCHIBATHCS MUMEHEM IpUjIaraTelibHbBIM B
UMEHHUTEITHLHOM TIa/ICKe.

Hanpumep: TokapHas, kpyrio nuiudoBaiibHas, (pe3epHO-OTpe3Has, 3y00
dbpesepHas.

HasBanue omeparuii ciecapHoit o0pab0OTKH B ciiydae OOBEAMHEHHS B HEH
HECKOJIbKUX PAa3JIMYHbIX TEPEXO/I0B 3alUChIBaeTCs ''cliecapHas', B OCTaJIbHBIX
CIIy4asix - UMEHEM CYIIECTBUTEIHHBIM B UMEHUTEIILHOM TaJIEXKeE.

Hampumep: kienka, 3anpeccoBbIBaHNEe, CKIICMBAHUE, TPaBKa, Ia0pPOBKa,

Ha3Banue omepanuii dIEKTPOXUMHUYECKOW 0OpaOOTKH 3alUChIBAIOTCS
MMEHEM CYIIIECTBUTEIbHBIM B UMEHUTEIILHOM MaJEeXKe.

Hampumep: xpoMupoBaHue, OCTaJIMBaHUE, HUKEIUPOBAHWUE WU 0e€3
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YKa3aHHus HAHOCHUMOTI'O CJIOs - TraJIbBAaHUYCCKasd.
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Copeprkanue ormeparuii Bceraa OJDKHO HAYMHATHCS KITFOUEBBIM CIIOBOM,
XapaKTEPHUIYIOIIIM METO]T 00paOOTKH, BEIPAKEHHBIM TJIar0JIOM B HEOTIPEICTICHHOM
dbopwme:

Hampumep: Tounts, Hapes3aTh, ppe3epoBaTh, HAOPATh, pa3METaTh, ONTUIIHTh.

OOopynoBaHrE 3alMCHIBACTCA YKa3aHUEM TOJHOIO HAaUMEHOBAaHUSA U
MOJICJIH; CTaHIapTH3UPOBAHHBIC MPUCTIOCOOICHUSI U UHCTPYMEHT PEKOMEHYETCS
yKa3bIBaTh MOJHBIM 0003HaYeHUEM 110 cooTBeTcTBYIoEeMYy ['OCTy.

12



Ilpumeput gvinonnenus camocmoamenbHoll paoomol
[Tpumep pemenus 3agaun: aetaidb A616.03.02-007 (pucyHoxk 1)

bnok 3y04aTsIx KoJiec

N3HO1IEHHBIE MOBEPXHOCTH HanMeHnoBanus u BennunHa aedexra
Benen I' OCTpPOKOHEUHOCTH 3yObEB

® 67,068 OBanpHOCTH 10 0,3 MM; 3a1HUpPBI
Topubl BEITOYKH Hennockoctrocts 0,1 MM;

B = 16; Topen @95 3aAMpbl

1.Crioco6 peMoHTa.

Benen [ 3aMeHUTh; OCTalbHBIE MOBEPXHOCTH MPOTOYMUTH 0 YCTPAHEHUS
CJIEIOB U3HOCA.

3aMeHa BEHIIa PEKOMEHYeTCsl /i1 OJIOKOB 3y0uUaThIX KOJEC CO MLIUILIEBBIM
OTBEPCTUEM IPU U3HOCE TOJIBKO OJHOTOBEHIIA; OCTPOKOHEYHOCTh 3YObeB - Ne(EKT
OKOHYATEIBHBIM M BOCCTAHOBJICHUIO HapallMBaHUEM CJIOS MaTepuaia He
MOJUICKUT [4, ¢.624].

Jns  ocTalbHBIX TOBEPXHOCTEW IpUHATA 00paboTKa HAa PEMOHTHBIC
pa3Mepbl, T.K. COINpPSDKCHHAs  JIeTalb-CyXapuK  BWIKH -  SIBJISICTCS
OBICTPOM3HAIIMBAOIICICS, TTPOCTON MO0 KOHCTPYKIIMM M, KaK MPaBHUIIO, TIOJICTUT
3aMEHe.

2. PeMOHTHBIN yepTex
3. TexHonornuecknii MapuIpyT BOCCTAHOBIICHUS JE€TAIN
01. Tepmuueckas
Ycranoska TBY JI3-2-67
Otxeus Bener I’
005. TokapHas
ToxapHo-BUHTOpE3HBIN cTaHOK [6K20
Onpagka numueBas
2103 - 0007 - T15K6 - I, pezen; npoxoIHON YIIOPHBIN
Cpesatb BeHen I, BeIIepKUBast pa3Mephl

+0,178 0,18
1007 u18

010. TokapHas
ToxapHO-BUHTOpE3HBIN cTaHOK [6K20
7100-0035, 3-x KynauKOBbIi MaTPOH
Csepno 30-2 'OCT 12121-74-P18
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2103-007-T15K6-1, peserr mpoxoaHON yIIOPHBIHA
2140-0007-T15K6-I, peser pacTouHoi

Touuth 3aroTOBKY BCHIIA, BBIACPIKHUBAA PA3MCPbI
0 160~ 0,5; @ 100+ 0’0541/1 1810,18
015. CnecapHnas

[Ipecc ruapaBIryUeCcKuil IPABUIBHO -3aIIPECCOBOYHBIN
[16324 HampeccoBaTh 3aroTOBKY BEHIIa Ha OJIOK

020. CepiuiibHast

BeptukanbHo-cBepaniabHbIN cTaHOK 2H18

7100-0035, 3-x Kyna4KOBbII MaTPOH

[Tatpon cBepaunbHbI 2-12 I'OCT 8522-

70

2300-0169-P18 cBepino 4,2 TOCT 20902-74

Cepnuth30TB.D4,2paBHOMEpHONIOOKPYXKHOCTHP 100, BB ICpKIBAs
riryouny18+0,5

025.Cnecapnas
Bepcrak cnecapHbii
THCKH BUHTOBBIE

Metuuxku M5 T'OCT 3266-71 2620-1121

OTtBepTka

Hapesats pe3p0y M5-7H B Tpex oTBepCcTHIX, BblIepkuBasi rryOuHy 1505,
3aBepHyTh TpH BuHTa M5-6x14 T'OCT 1477-75

030. ToxkapHas

ToxapHO-BUHTOpE3HBIN cTaHOK [6K20

OrnpaBka nuiuieBas

2103-0007-T15K®6-I - pe3er; mpoxoaHoi yHOpPHBII
2131-0514-T5KIO-I - pesern mracTHHYIATHIHA

2102-0005-T15K6-I - peserr mpoxoaHOW OTOTHYTHIN
[TpoTounTs OBEpPXY B pazmep @ 1567036
[Tonpe3ats HapyxHBIH TOpen @156 kak ynucTo

Cuatb packy 3x20°
[Tonpesats BHyTpEHHUH TOpPELL, BblIEpkKUBas pazmep 18+0.18

Cuatb acky 1x45°
[lepeycTaHoBUTH A€TaANb



[Toxpesats Toper @ 95 kak 4UCTO

[IpoTounTh BHITOUKY, BbIAEPKUBAs pazMepbl 66704, @ 67-9 3 17+0.12
035. 3yb60o dpesepnas 3yoo

dpe3epHbIiii cranok SA312

Or[paBKa HIMnIcBasn

®pe3a uepBsiunas m = 3 - A 'OCT 9324-74
®dpesepoBarth 3yObs BeHla I’ m = 3; Z =50
040. Cnecapnas

Bepcrak cinecapHbii

Tucku BUHTOBBIE

Habop HanuinbHUKOB

3akpyrauTh 3yObs BeHua I’

CHATB 3ayCEHUIBI

045. Tepmuueckas

VYcranoska TB4 J13-2-67

Kanuts 3y0Ons Bennia I' 50. . .54HRC,
050. 3y6o nundoBanbHas

3y060 numdoBanbHbINA CTAHOK
5851 Omnpaska nuuieBas

Kpyr IT 200 x 8 x 32 D9Ab I'OCT 2424-74

[Imudorate 3yobs Benna I' Z = 50; m =3 Ct 7TA T'OCT 1643-81
CT.7ATOCT 1643-81

55. KonrtponpHas

Cron koHTpoJIEepa

[ranrenuupkyns HI-11-250-0, 05 TOCT 166-80

[Tpubop ansa usmepenus paguaibHoro Ouenus 3youatsix kojiec B-IOM
Hopma nemep unaukatopnoi 22002

Ha6op mnockonapamnensubix mep Ne [I TOCT 9038-73

Ha6op 3TanoH0B 111€poX0oBaTOCTH

IIpoBeputh paguanbHOe OMeHue BeHna I

Juny obmeit Hopmanu W = 50, 81-0%4595
[IlepoxoBaTOCTH TOBEPXHOCTEM, OCEBBIE U TOPIIOBBIC OMEHUS COTJIACHO YepTexKa.
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3aoanue

Bri6path crmocod peMoHTa J1eTalu, BBIMOIHUTH PEMOHTHBIN YepTeX U pa3padoTaTh

TEXHOJIOTUYECKUI MaplIpyT BOCCTAHOBJIEHU €Talnu. BapuaHThl 3aaHN YKa3aHbI B

TabIuIE.
BapuaHTt | Ne getanu M3HolleHHbIe NoBepxHOCTU| Ha3BaHue 1 BennynHa aedekTa
aetanu
1 4136-002-008 | LUNOHO4YHbIN Na3 B =36 HenapannenbHocTb cTeHok 4o 1,3

OtBepctme @ 112

MM OBanbHoCTb 40 0,6 MM

3ybbs @ =6 YMeHbLUEHME TOMNWMHbI 3yba Ao
=100 0,15 m 3aampbl no npodunto
2 112-07-018 ®90 OsanbHocTb o 0,8
® 100 K7 MM OBanbHOCTb 40
LLInoHOYHBbIN nas 0,4 mm
HenapanenbHocTb cTeHoK o 0,6 mm
3 4136-002-007 | @80 HeunnengpunyHocts 8o 0,3 Mm
@70 OBanbHocTb o 0,5 mm
4 IE95-050-418 | LLInoHoYHbIN na3 B = 20 Pasout
Pe3bba Ty 22x5H MecTHble nameHeHus wara go 0,4
MM M3Hoc no npodoumnto o 0,6 mm
5 K865C-IA-3lI Pe3bba M48x5 M3Hoc no npodounto go 0,9
Kynaukn®38 MM BMSITMHbBI,3a00MHbI
Kynauku@92 BMSITMHBI,3a00MHbI
OTeepcTue @ 12 Pas6uto
6 K865C-1A-2I Hapeska @ =508 =2 3aampsl no
#30 npocurio
022 OBanbHocTb Ao 0,2
LLINOHOYHBIN Na3 MM OBasbHOCTb A0
0,3 Mm
Pasout
7 K865C-1A-4 3ybba B =50=50 OCTPOKOHEYHOCTb
Ma3 B =30 HenapannenbHocTb cTeHok o 0,2
MM, 3aaupbl
8 IK62-02-128 3ybba @ =2,5@ =35 MonomaHo 3 3yba
9 IK62-02-77 Hetans B Lenom MornHyT
OTtBepcTna@8,p10um a
pesbba M10 Pas6uT
bl
10 371-20-40 3ybbsa @ =2 OCTpPOKOHEYHOCTb
11 6405170 [eTtanb B uenom N3rm6 go 0,3 mm
Mnockoctb HennockoctHocTb Ao 0,2 mmM; 3agmpbl
12 371-30-41 Oteepctre @ 50 OBanbHocTb 8o 0,3 MM, 3agumpbl
Pe3bba cnedu. YMeHbLLEeHWEe TOMLWWHbI HUTKK Ao 0,4 mm
13 IE95-050.016 OtBepctne 0 28un @ 40 OsanbHocTb o 0,4
OTBepCTme @ 9 MM Pa36|/|TO
Topeu I 3agupsl oo 0,6 Mm
14 112-012-003 lMnockoctb A BmATUHBI, HennockocTHOCTb Ao 1,3
Oteepctue P190 MM HeumnuHapuyHocTs Ao 0,3Mm
OteepcTne@30 HeunnunapnurocTsb o 0,3Mm
15 K217-32-4106 | Kynauku BMATWHBI, 3a60MHbI

OtBepctne ¢ 30

PasouTbl
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16 K217-21-102 Pe3bba M100x6 CopsaHa
@ 335 OBanbHocTb o 0,3
Mnockoctn An b MM BMATUHBI,
3a00UHBbI
17 K217-32-402 Kynayku BMSATUHBI, 3a00UHBI
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Oteepctue @ 220

OanbHocTb Ao 0,5 mm

@ 305 3agupbl oo 1,6 mm
18 112-008-006 Pe3bba M90x2,5 CopBaHa
©120; ¢ 115 HeuunuugpnyHocTts 0o 0,8 Mm
LLInoHOYHBLIN Na3bl B = 32 Pa3butbl
19 K217-32-401 ©220; ¢ 140 OBanbHoOCTb 0 1,5 MM;
Pe3bba M16 3agupbl CopBaHa pesbba
LLInoHOYHbIN na3sbl B = 36; PasbuTbl
B=128
20 4136-002-001A | Maney (nos. 3) HapylweHue nocagku B
® 140; @ 130; @ 100 weke OBanbHocTb Ao 0,3
?112 MM
LLInoHoYHbIN nasbl B = 36 HeunnuHapnuHocTts 4o 0,5 Mm
Pasout
21 4136-002-0306 | KaHaBku npocunb HapyLweHna npodguns,
I" OtBepctune @ 70 3aaupbl OBanbHocTb A0 0,5
LLInoHOYHBbIN Na3bl B = 22 MM
HenapannenbHOCTb CTEHOK 40 2 MM
22 K866C-24M- 3ybbs @ =10 3aavpsbl no npodwunto Ao 2,2
301 Oteepctre @ 290 MM OBanbHocTb 4o 0,6 MM
LLINOHOYHBIN Nasb! B = 70 HenapannensHOCTb CTEHOK A0 1,6 MM
23 47.3115.01.19. | NMoBepxHoCTb B HennockocTtHoCcTb A0 0,4 MMm;
0004 OtBepcTus @ 3aaumpbl Pasoutbl
8075+0_2 YBenuyeH o 75-80 mm
24 6M82-3-31A KoHunueckoe oTBepcTUne OsanbHocTb go 0,6
®113; ®95; @50 MM OBanbHOCTbL [0
075 0,2 mm OBanbHOCTb
Pesbba M72x3 A0 0,3 Mm
CopBaHa
25 6M82-3-44H 3ybba B =40 =26 MonomaHo 2 3yba
Ma3 16; @ 75 3agupsl oo 0,3 Mm
26 1M63.04.021 MnockocTb A, HennockocTHOCTb A0 1 MM;
B, ' Ma3 3aaupbl BMATMHBI, 3a060U1HbI
KonbLeBown M3meHeHune p-pos go 0,3
¢ 85 MM OBarnbHocTb o 0,7
OtBepctua @ 20 MM
27 1E95.050.418 | Hetanb B uenom N3rn6 no 3,5 mm
P16 OBanbHocTb o 0,2
Pesbba Ty 22x5H MM
YMeHbLUeHne TonwmuHbl HUTKM 0o 0,3 Mmm
28 112-007-018 3ybba @ =3,50 =31 OCTpOKOHEYHOCTb
?90 OBanbHocTb 0 0,3 MM
29 K-217-32-401 | ¢125;¢130 OBanbHocTb 0 0,3 MM
?140;0220 YMeHbLUeHne p-pa Ha 1,6 mm;
LLINoHOYHbI Nasbl B =28 | 3aAupbl PasbuTsl
(cevenne I'-IN
LUnoHoYHbIN Na3bl B=36 | Pasbutsl
Pe3bba M10 Pesbba copBaHa
30 4136-002-001A | Manew (nos. 3) OcnabneHa nocaaka B

$90mp100
Leka (nos.2)

weke OBanbHocTb Ao 0,6
MM
HapyweHa nocagka Ha Bany
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1 IosscHUTEIBLHASA 3ANIMCKA

CamocrositesibHast pabora Ne2 «Ha3nayenue, 00JacTb NpPUMEHEHHSI U
KOHCTPYKIIUA CTAHKA»

Heab camocrosTenbHOW paboTel  No2:  yBENMYHUTh KOJMYECTBO  HM3y4aeMOI'O
TEXHOJIOTMYECKOT O o0opynoBaHus, HAYUYUTHCA COCTABJISITh ypaBHEHUE
KMHEMaTU4eCcKoro OajiaHca.

[Tpu paboTe TEXHOJOTMYECKUX MPOLIECCOB BO3HUKAET HEOOXOIUMOCTh BHIOPATh
HE00XO0IMMOE TEXHOJOTUYECKOe 000pyI0BaHUE ISl 3aJaHHON JIETaNIH.

[IpaBUnBHBIN BHIOOP TEXHOJOTUYECKOTO OOOPYIOBAHME OKa3bIBAET OOJIBIIOE
BIIMSHUE HAa TEXHUKO-DKOHOMHUYECKOE TIOKa3aHHWE TEXHOJOTMYECKOro Ipoiecca Hu
Ka4ueCTBO U3rOTaBIMBAEMOM JAETaH.

ConepxaHueM caMOCTOSITeNTbHOM paboThl No2 siBisieTcs 3ajlaHhe KOHKPETHOM
MOJIEIM CTaHKa M HEOOXOJIUMMBIX HCXOJHBIX JaHHBIX. B pabote TpeOyercs ykaszatb
Ha3HayeHUe, 00JacTh TMPUMEHEHHUS, KOHCTPYKIIMIO, TMPUHIIMI pabOThl CTaHKa,
BBITIOJTHUTh KHHEMATUYECKYI0 CXEMYy 3aJaHHOTO Yy3Ja M COCTaBUTh YpPAaBHEHHE
KMHEMaTH4ecKoro OajgaHca
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2 Opranu3anMOHHbIC M METOANYECKUE YKAZAHUS

CamocrosiTenbHyto padoty No2 mpoBOAST B KOHIE M3ydeHHs TeMbl «TokapHbie
ctaHkn». llepen  mpoBeneHHWEM  CaMOCTOSITENIbBHOM — paboOThl  MpenojaBaTeib
OpraHU30BbIBAE€T KOHCYJbTAIlMM MO JaHHOM pabore. Ha ouepenHoM ypoke wuiu
KOHCYJIbTAIIMM TPENo/iaBaTelib BbIJACT WHJMBHUIYAIbHOE 3a/IaHUE KAKIOMY CTYICHTY
u3 rpynnsl. FMicxoHbie JaHHBIE YKa3aHbl B Ta0uiel .

B nmepuon BBIMOJIHEHUS CaMOCTOSITENbHOW paboThl  Ne2  mpernogaBaTeib
CUCTEMATUYECKU KOHCYJIBTUPYET CTYICHTOB 110 BO3HUKAIOIIUM B IIPOLIECCE BOMPOCAM U
oOpaiaer BHUMaHue Ha O(OPMIIEHUHM OTYETa MO CaMOCTOsITeNbHOW padore. OTyeT
JOJDKEH OBbITh O(OpPMIIEH Ha CTaHIAPTHBIX JUCTaXx Qopmara A4 ¢ BBIIOJHEHUEM
KMHEMAaTUYECKOM CXEMBbI 3aJJaHHOTO y3JIa.
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3 IlopsiioK BBINOJHEHUS PadOTHI

3.1 VkaxuTe Ha3HAUCHHE CTaHKAa, KakuWe BUIbI PabOThl MOXHO BBIMIOJHHUTb.
[lepeuncnure: Kakoil pexyluii UHCTPYMEHT MPUMEHSIIOT Ha TaHHOM CTaHKe.

3.2. Ykaxute o0Oysactb mpuMmeHeHUs cTtaHka. OOOCHyiHTe BBIOOp CTaHKa IS
MPUMEHEHUS B YKa3aHHOM THII€ TPOU3BOJICTBA.

3.3. BeIToJIHATE ACKHU3 CTaHKA U YKAKUTE €T0 OCHOBHBIC Y3JIbI 1 MEXaHU3MBI.

3.4 BrinoiaHUTe KMHEMATHYECKYIO CXEMY 3aJlaHHOro y3ia. Ha kunemaTtudeckoit
cXxeme YKaXKUTE HEO0OXOAUMYIO 1H(pOpMaITHIO:
HaIlpuMeEpP, MOIIHOCTh M YacCTOTY BpAILEHUS AJIEKTPOJBUTATEINS, AUAMETPhl IIKUBOB,
yucia 3yObeB KOJEC, IIard XOJOBbIX BHHTOB ,HyMepaluio BajoB, My(]T, OJIOKOB
3y04aThIX KOJIEC.

3.5. CocTaBbTe ypaBHEHHE KHHEMATUYECKOr0 OalaHca JJisl 3a1aHHOTO JBUKECHHUS.
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4 Conep:xanue oTyera

4.1HaumeHnoBaHue pabOTHI

4.2Ha3HaueHue cTaHka

4.3005acTh IPUMEHEHHS CTaHKA

4.4BpINOJIHEHUS CKU3a CTaHKa

4.5 BBITOJIHEHUE ACKM3a KUHEMATUYECKOM CXEMBbI 33JJaHHOTO Y3JIa

4.6 CocraBlieHHE ypaBHEHUS] KHHEMAaTHUECKOro OajaHca JJisi 3aIaHHOTO JIBUXKEHUS
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S IlpuMep BBINOJIHEHHSI CAMOCTOSITEJIbHOM padoThI Ne2

[Ipumep BbINIOTHEHUS pabOThl pACCMOTPHUM JIJIsi cTaHKa Mojenu 16K20.

1.Hasznauenue cranka moaenul 6K20.

CraHok TmpenHa3HayeH I Hape3aHus pe3b0: NpaBoOd W JIEBOM METPUUYECKOM,
JIOMMOBOM, MOJYJIBLHOW, MUTYEBOM MU TOPIIEBOM PE3bObI, a Takke JIs1 00pabOTKH
Hapy)XHBIX, BHYTPCHHUX, IUIUHIPUYCCKUX, KOHUYECKHX, (PAaCOHHBIX W TOPIIEBBIX
MMOBEPXHOCTEH 3aroToBOK. Ha cTaHke Tak k€ BBINMOJHSAIOT HAKaTKy U OOKaTKy, MpHu
HAJIMYAHA ~ CIEIUATBHBIX TMPUCIIOCOONEHUH MOXKHO numdoBaTh, (pe3epoBaTh,
MOJUPOBATh. TakKe Ha CTAaHKE BBITIOJHAIOT CBEPJIICHUE, 3€HKEPOBAHUE
,pa3BEpPTHIBAHUE.

2.CTaHOK MNOpUMEHSETCSI B €JAWHUYHOM, MEJIKOCEPUMHOM U CPEIHECEPUINHOM
ITPOU3BOJICTBE.
DTO NOATBEPKIACTCSA MUPOKUMH TEXHOJIOTUYECKUMU BO3MOKHOCTSIMH.

3.0OcHoBHBIE Y3116l cTaHka moaenu 16K20.
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OcHoBaHue

CranuHa

Kopobxkamomau
Kopobkackopocreit
[Tepenussi6abKka(mmuHIeIbHAS)
Cynmopt

3agusa0a0ka

O N A WNE

dapryk

Cynnopt CcOCTOMT W3 KapeTkuh (HWKHHMX Cajla30K), KOTOpas MEepeMEeIaeTcs IIo
HAIpPaBIISAIOIMM CTaHUHBI U MOIEPEUHBIX Cala30K, CKOJIB3SIIMX [0 HANpPaBIISIOLIUM
KapeTKu, IMOBOPOTHOM YacTH, MO KOTOPBIM I€pEMEUIA0TCsl PEe3LOBbIE cana3Ku(
BEPXHSS KapeTKa) U pe3lefepKaTelis 3aKperICeHHOrO Ha Pe3L0BbIX cana3kax

4 Kunemaruueckasi cxema KopoOku ckopocTeit ctanka mozaenu 16K20

\
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g il

=l 15
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N+ 10 B7
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5. CocraBrneHne ypaBHEHUS KUHEMATUYECKoro GanaHca Ans  33a4aHHOro
ABUXEHUS.

HBuxeHue oT anekTpoaBuUraTens Ha LWNUHAENb MOXET nepefaBaThcs no ABYM
KWHEMaTUYECKM LIENaM:

a) no kopotkon Uenu (6e3 nepebopa), 4To AaeT 12 BbICLUMX CTYMEHENR YacToT

BpalleHna WnuHaens:

O 098551( 56,21, 38 )30 60)' -
= §—6§X '35 UJIn ‘3—Z) 5o (I/IJ]H 8 , WJIN @(H.’I“;—S

6) no gnuHHoM uenu (c nepe6opr), YTO AaeT ewe 12 4yacToT BpaLleHus:

126018 0 0gs 5 ( 5621, 29 38)15 45)1830
= g X 5g | M '32)33("“”47 T T (”"“45 7260

Hanpumep Heo6xoaumMo cocTaBuTb ypaBHEHUE KMHEMATUYECKOro GanaHca Ans
Nmin

3a OCHOBY NpuMHWMaeM [AfIMHHYK Uenb, Tak kak oHa obecneuvsaer 12
MOHWXAIOLLMX YaCTOT BpaLLEHUS.

Onpe,uenﬂeM rnepefaToyHoe OTHOLLEHUS 3yBuarsix nepenau.

'= —1307 i = 4—1647 — NpUHUMaem nepe,u,aqy z—; , Tak Kak oHa

o6ecneqmsaeT MeHbLlee nepeaaTovyHoe OTHOLUEHUE.

55

=2 025-[—5—1 npuHUMaem nepeaayd Lo
60 H A" N p PEA yso'

i=—~038 z————0617 1—£=1 - NPUHUMaeM nepenaqyg—;.

CocraBnsiem ypaBHeHNe KuHeMaTyeckoro 6anaHca Ans Ny, .

T TR L e —
Mmin = 268 3975560 72 60 e
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Tabnuia BapuaHTOB

Nepapuanra

Monenb cTaHka

Conep:xanue Borpoca

1

2

3

1.

MK6801®3

BbIMTOTHUTS KHHEMATUYECKYIO CXeMY KOPOOKHU
ckopocTeil. COCTaBUTh ypaBHEHUE KHHEMATUYECKON
LIEMH TJIABHOT'O JABMYKECHUS IANmax

MK6801®3

BBITTOTHUTS KHHEMAaTHYECKYIO CXEMY MPUBO/IA TI01a4.
CocTaBUTh ypaBHEHUE KHUHEMATHUECKOU 1IETTH
MPOJIOJILHON MOJAYM IS Smax,

500V

BBINOTHUTH KHHEMAaTUYECKYIO CXEMY KOPOOKH
ckopocteil. COcTaBUTh ypaBHEHHE KHHEMATHYECKON
L[ENH TJIABHOTO JABMKEHUS UTANmax

500V

BpINONMHUTE KHHEMATUYECKYIO CXEMY ITPUBOAA
poAobHOM 1togaun. COCTaBUTh YPAaBHEHUE
KMHEMaTUYECKOM LIENHU MPOAOJIbHON MOJAYN T Smax.

16K20T1

BBITTOTHUTS KHHEMATUYECKYIO CXEMY KOPOOKHU
ckopocteil. CoCTaBUTh YPABHEHUE KHHEMATUYECKOU
I[ENH TJIABHOTO JIBMYKEHUS JUJISL Nimax

16K20T

BbINoHUTE KHHEMATUUYECKYIO CXEMY MPUBO/JIA
MPOJO0JIbHON M TornepedyHor mogad. CocTaBUTh
ypaBHEHUE KMHEMATUYECKOM IEMH MPOI0IbHON
MOJAYH JUIS Sin

1B34003

BhITIOTHUTS KHHEMATHYECKYIO CXEMY KOPOOKHU
ckopocteil. CocTaBUTh ypaBHEHHE KHHEMATUYECKON
L[EMH TJJABHOTO JIBMYKEHUS 1SN max

1B34003

BpInoHUTE KHHEMATUYECKYIO CXEMY MTPUBOAA
MPOAOJILHOM U nornepeyHoi nogady. CoctaBUTh
YpPaBHEHHE KMHEMATUYECKOM IEMH MPOI0TbHON
MOJAYH JUIS Smax

1B34003

BpInonHUTE cXemMy OBOPOTAa PEBOJIBBEPHOM FOJIOBKH.
CocTaBuTh ypaBHEHHE KHUHEMATUYECKOW 1IN
ITOBOPOTA PEBOJILBEPHON I'OJIOBKU

10.

16K20T1

BpInonHUTE cXemMy NOBOPOTa PEBOJIBBEPHOM FOJIOBKH.
CocTaBuTh ypaBHEHHE KHUHEMATUYECKOU 1IeTTH
ITOBOPOTA PEBOJIBBEPHOU I'OJIOBKU

11.

15732®3

BbINTONTHUTS KHHEMATUYECKYIO CXEMY KOPOOKHU
ckopocteld. COCTaBUTh ypaBHEHUE KNHEMATHYECKOM
LEMH TJIABHOTO JBUXKEHUS TSN max

12,

15732®3

BBINOHUTE KHHEMATUUECKYIO CXEMY MTPUBOAA
MPOAO0JILHOM U nornepeyHoi nogad. CocTaBUTh
YPaBHEHHE KHUHEMATUYECKOUN LENH MPOIOJIbHOU
MOAAYH IS Sin

13.

15732®3

BhInoaHUTE cXeMy OBOpPOTa PEBOJIBBEPHOI T'OJIOBKH.
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IIOBOPOTAa peBOHLBepHOfI T'OJIOBKH

14.

1573203

BreImmomHuTh cXeMy BUHTOBOTO KOHBeMepa. [IpuHnun
paboThl BUHTOBOIO KOHBEHEpA.

15.

1725M®3

BBINOTHUTH KHHEMAaTUYECKYIO CXEMY KOPOOKH
ckopocteil. COcTaBUTh ypaBHEHHE KHHEMATUYECKOU
L[ENH TJIABHOTO JABMKEHUS JUTANmax

16.

1725M®3

BpINONHUTE KHHEMATUYECKYI0 CXEMY MPUBOJIA
MpOJOJbHOM U monepeyHoi moaad. CoCTaBUTh
YPaBHEHHE KHHEMATUYECKOU LEMH MPOI0TbHON
MOJAYH UL Sin

17.

1725M®3

BrInonHuTh cxemy cMeHbl HHCTpyMeHTa. [IpuHiun
paboTHI YCTPOMCTBA CMEHBI UHCTPYMEHTA.

18.

16A20D3

BBINOTHUTE KHHEMATHYECKYIO CXeMY KOPOOKH
ckopocreii. CoCTaBUTh ypaBHEHNE KHHEMATHUYECKOTO
OajtaHca

19.

16A20D3

BBINONMHUTE KNHEMATHYECKYIO CXEMY MTPUBOAA TTOJAY.
CocTaBuTh ypaBHEHUE KHHEMATUUECKOW LIETIN
IPOJOJIBHON MTOAAYN JUISL Sppoon

20.

16A20D3

BreimoaauTh KHHECMATHYCCKYIO CXCMY IIpUBO/Ja IMoJaaq.
CocrtaBuTh YPaBHCHHUC KHMHCMATHYCCKOT'O OanaHca
OCIIM ABUMKCHUA ITOAa4YM AJIs1 Snonepeq

21.

16A20®3

BBINOSHATE cXeMy IMOBOPOTA PEBOJILBEPHOM TOJTOBKH
CocTaBUTh ypaBHEHHE KUHEMATHYECKOr0 OajaHca
L[EII TIOBOPOTA PEBOJILBEPHOU I'OJIOBKH.

22,

MK721093

BBIMOTHATE KHHEMATHYECKYIO CXeMY KOPOOKH
CKOpOCTE BpailleHus 3aroToBKU. COCTaBUTh
ypaBHEHUE KUHEMATUYECKOro OaiaHca 1€y IIaBHOTO
JIBUKEHUS JJIS Ny

23.

MK721003

BbINONMHUTE cXeMy OBOPOTa PEBOJIBBEPHON TOJIOBKH.
CocTaBUTh ypaBHEHHE KUHEMATUYECKOr0 OajaHca
L[N TOBOPOTA PEBOJIBBEPHOI T'OJIOBKH.

24.

MK721003

BbIimmoHuUTH KHMHEMATHYCCKYIO CXEMY IIpUBOJa IMoaaq.
CocraBuTh YPaBHCHHUC KUHCMATUYICCKOT'O OanaHca
OCIIv 1moaad

6 Cniucok MCNoJIb30BAHHOM JIUTEPATYPbI

1. C.E. JlokreBa «Cranku ¢ ITY u I1P». M.,1987r.

2.H.H.YepHoB «MeTamnopexyiiue cTanku», M.,1988r.
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