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1. OBIIME ITOJIOXKEHU A

K BCTynuTenbHBIM HMCHBITAHHSM IO MporpaMmaM TMOJATOTOBKM HAyYHO-IIEJArOrH4ecKux
kajapoB B acnupantype Cam['TVY nomyckaroTcs jiuila, UMeIIUe 00pa3oBaHUE HE HUXKE BBICHIETO
(cenuanuTeT Wik MarucTparypa).

[Ipuem ocymiecTBisieTCss HAa KOHKYPCHOM OCHOBE MO pe3yibTaTaM BCTYNHUTEIbHBIX

HCTIBITAHUM.
[IporpaMMa BCTYNUTENbHBIX HCIBITAHUNA MO MpOrpamMmaM IMOATOTOBKM Hay4HO-TIEIarorH4ecKuX
KaJpOB B aclupaHType 1o HampasieHuto 15.06.01 MamuHoctpoenue, npodunu: Tperue u u3HocC B
ManMHax, TexHonoruss M o0OOpyHOBaHHME MEXaHHYECKOH U (PU3MKO-TEXHUYECKOH 00paboTKH,
TexHonorus  MalIMHOCTPOGHMSA,  MamMHbBI,  arperatbl HM  Oporecchl  (Hedrerasosas
MPOMBINUICHHOCTh), CTaHgapTH3alUsl W YIpaBiICHHUE KadeCTBOM IMPOIYKIMH COCTaBJIcHa Ha
OCHOBaHUU (hefepalbHBIX TOCYIAapPCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB IO HANpaBJICHUSM,
COOTBETCTBYIOIIMM YKPYIHEHHOW TpyIiie HampaiieHuil noaroropku 15.00.00 MammHocTpoeHue,
M, OXBaTbiBaeT 0a30Bble IUCIMIUIMHBI TOATOTOBKM CHELUAIMCTOB M MAarucTpOB IO JTaHHBIM
HaIpPaBIICHUSM.

2. HEJIb BCTYIIUTEJBHOI'O UCIIBITAHUA

BerynurensHble UCTIBITAHUS NMPU3BAHBI ONPECIUTh CTEIEHb TOTOBHOCTU MOCTYHAIOLIETO K
OCBOCHHIO OCHOBHOH 00pa30BaTeIbHOW NIpOTrpaMMbl acHUpaHTypel 1o HampasieHuio 15.06.01
MammHocTpoeHue, npoduwin TOATOTOBKM TpeHHWe W H3HOC B MallMHAX, [EXHOJOTHS U
000pyIOBaHUE MEXAaHHUYECKON M (PU3UKO-TEXHHUECKON 00pab0TKH, TEeXHOIOTHS MAIIMHOCTPOCHHUS,
Mammnbl, arperaTbl W Tpolecchl (HedTerazoBas MNPOMBINLIEHHOCTh), CraHgapTuzauus u
yIpaBJIE€HUE Ka4€CTBOM MPOAYKLIUH.

3. DPOPMA INPOBEJIEHUA U KPUTEPUU OLHEHKHU
BCTYIIMTEJIBHOI'O UCIIBITAHUA

BerynurensHoe UCHBITaHWE TIPOBOAUTCS B MHCBMEHHOHM (QopMe B COOTBETCTBUH C
yCTaHOBJICHHBIM npueMHor komuccuet CamI TY pacnucanuem.

[ToctynatoremMy npearaeTcsi OTBETUTh MHUCHbMEHHO Ha BOMPOCH! U (MJIM) PEIIUThH 3a/1a4ydl B
COOTBETCTBUU C AK3aMEHAIMOHHBIMH 3a/IaHUSIMH, KOTOPBIE OXBATHIBAIOT COJIEPKAHUE PA3JEIOB U
TEM IIPOTPaMMBbl BCTYIIUTENbHBIX UCIIBITAHUN. JIJIsI TOATOTOBKM OTBETA MTOCTYMHAOIIME UCIIOIB3YIOT
AK3aMEHAIMOHHBIE JIUCTHI, KOTOPBIE BIIOCIEACTBUU XPAHATCA B UX JINYHOM JIETIE.

[Ipu mpueme Ha OOy4eHHE MO MPOTrpaMMaM MOATOTOBKH HAyYHO-TIEJArOTHYeCKUX KaJIpoB B
aCIUpaHType pe3yabTaThl KAKIOTO BCTYMUTEILHOTO HCIBITAHUS OIEHUBAIOTCS MO MATHOAIbHOM
HIKaJe.

MuHuManbHOE  KOJWYECTBO  Oa/uloB  JJii  KaXJOTO  HAMpaBJICHUS  MOJTOTOBKH,
MOATBEPKIAIOIIIEE YCIEITHOE MPOXO0KACHUE BCTYIIUTEIBHOIO UCTIBITAHUSA, COCTABIISIET 3 DaJia.

HIkana oueHnBaHus:

«OTJINYHO)» — BBICTABIISAETCSA, €CIIU MOCTYIMAIOIINI IPeICTaBIII Pa3BEPHYTHIE, YETKUE OTBETHI
Ha OCHOBHBIE BOIIPOCHI IK3aMEHAIMOHHOTO OuIeTa.

«XO0po110» — BBICTABIISIETCS, €CJIM NMOCTYNAOIIMN MTPEACTaBUII OTHOCUTEIBHO Pa3BEPHYTHIE,
YETKHUE OTBETHI HA OCHOBHBIE BOTIPOCHI 9K3aMEHAIITMOHHOTO OWJIeTa;

«YI0BJICTBOPUTEJIBbHO» — BBICTABISACTCS, €CIM MOCTYIAIOWNUI MPEACTaBUI OTHOCUTEIBHO
pa3BepHYThIE, YETKHE OTBETHl HAa OCHOBHBIC BOIPOCHI HK3aMEHAIIMOHHOTO OmiIeTa. MpPH ITOM
HEKOTOPBIE OTBETHI PACKPBITHI HE MOJHOCTHIO;

«HeynoB1eTBOPUTEILHO» — BBICTABIAETCS, €CIW MPU OTBETE MOCTYNAIOUIETO OCHOBHBIE
BOIPOCHI OMIeTa HE PACKPBITHI.



4. IEPEYEHbB PA3JIEJIOB, TEM U CIIMCOK JIMTEPATYPbI

PA3JIEJI 1. TPEHUE U N3HOC B MAIINMHAX
1.1. Tpubonorusi. Beenenune

OcHOBHBIE TIOHATHS, TEPMUHBI U ompeneneHus. CeaeHuss 00 HCTOPUU PA3BUTHSA
TPUOOJIOTHH.

1.2. O0mue cBegeHUSA 0 MeXaHMYECKUX U PU3NKO-XMMHUYECKHUX CBOMCTBAX MAaTEePHUAJIOB
U UX NIOBEPXHOCTEel

OcHoBbl Teopuu TBepAoro tena. [lonsrue o nuarpammax coctosinus. Cuiibl CBs3el B TBEPABIX
Tenax. MI3MeHeHue cBOWCTB TBEPBIX TEN B 3aBUCUMOCTH OT TEMIIEPATYPHI.

Yupyrue cBoiicTBa KpUCTaLIOB. MOy M YIPYTOCTH M YIPYTHe OCTOsSIHHBIE. TeopeTruueckas
U peasibHasi MPOYHOCTh KPUCTAIUIOB. JIeeKThl B KpUCTaIax.

Mexanuueckue cBoHcTBa MartepuanoB. CBoiiCTBa NHpH JAMHAMUYECKOM Harpy>KEHUHU.
[Tnactuueckass  gedopmarusi,  yOpoyHEHHWE  TPU  IUTACTHYECKOM  Je(OPMHPOBAHUMU.
CBepXMmIacCTUYHOCTh METAJIIOB.

Bunsl paspymenus. MexaHus3Mbl 3apoKJIeHUs TpelmuH. Bs3koe, Xpymnkoe paspylleHHE.
SIBneHHe HECOBEPIIEHHOW ympyroctu. YHpyrud rucrepesrc u mnocieneiictsue. Oddext
baymunrepa. Penakcanus nHanpsokenuit. [lonszydecTs, ycranocTs.

Juddys3us B TBEpABIX Tenax. 3aKoHbI AUPPY3HUH.

[ToBepxHOoCcTh TBepAbIX Teld. OCOOCHHOCTH CTPOEHHS M COCTaBa IMOBEPXHOCTHBIX CIIOEB.
[ToBepxHOCTHAs YHEPTUSL.

CopOrmonnbple  Tporiecchl. Dusnyeckas aacopOmus u XeMocopOmus. AICOpOIHMOHHOE
obneryenue aedopmanuu. Aare3us u koresus. Bunasl aaresnonnoro szaumoseiictsus. [Inenku Ha
MTOBEPXHOCTAX TBEP/BIX TN U MEXAHU3MbI UX 0Opa3oBaHusl. [ucriepcHbIE CUCTEMBI.

Hemerannnueckne wmarepuanbl. (OCOOGHHOCTH CTPYKTYphl U CBOWMCTB  MOJMMEPOB.
KoMmno3unmoHnHble MaTepHrarnsl.

1.3. T'eomeTpryeckHne XapaKTepUCTUKHU NOBEPXHOCTeH
¥ KOHTAKTHOE B3aUMOJeHCTBHE TBEPABbIX TeJl

TI'eomempuueckue xapaxmepucmuxu nogepxHocmeti meepovix meJ

OO01ue npeacTaBlieHus: 0 peaJbHOM Tomnorpaduu NoBepxHocTel TpeHus. MeTo bl onrcanue
IOBEPXHOCTEN TBEPABIX TeJl. BBl HEPOBHOCTEN MOBEPXHOCTEN AeTajeH MAIIWH. XapaKTEPUCTUKHU
MHKPOT€OMETPUU MTOBEPXHOCTENU. METOIb UBMEPEHUS MUKPOTE€OMETPHUU.

Koumaxmmnoe e3aumooeticmeue mgeepovix mei

MexaHnka KOHTaKTHOTO B3auMoJIecTBUS TBepabIX Tes. KoHTakTHas 3aaaya ['epua. Dmropsl
pacnpeneneHus HanpsbkeHud. KOHTakT ynpyrux Ten mpu Hanuuuu TpeHus. KoHTakT Tenm 3a
npeaeaaMu yIpyrocTH.

JIMCKpPETHOCTh KOHTAaKTa. MUKpPO- M  MaKpO-MaclITaOHBI YpPOBEHb PaCCMOTPEHHS
XapaKTEePUCTUK JUCKPETHOrO KOHTakTa. HomuHanbHas, KOHTypHass W (QaKTHuecKas IUIONIaIn
kacanus. COmmKeHue MOBEPXHOCTEH 1Mo Harpy3koi. [IoHATHE O HEHACHIIIIEHHOM U HACHIIIIEHHOM
KOHTaKkTe. MexaHnKa KOHTAaKTHOTO B3aWMOJICMCTBUS TBEPAbIX TEJI C€ IIEPOXOBATHIMHU
IMOBEPXHOCTSIMMU.

Meroapl pacuera dakTHueckoi momand KacaHus. COOTHOMICHUS MEXIY (HaKTHIECKUMHU
IUIOMIAIIMA KOHTAaKTa U COJMIKEHHEM KOHTAKTHPYIOIIMX Tel B HEMOJBUKHOM COCTOSIHUHM U TIPU
CKOJIBKEHUHU. DKCIIEPUMEHTAILHBIE CIIOCOOBI ompernencHusl (GaKTHUYeCKUX IJIOMAaeH KacaHus |
CONMOKCHUH.

Jedbopmarius mepoxoBaThix BOJH. PacueT HOMUHAIBHOTO MABJICHUS M TUIONIAIA KOHTAKTa C
Y4ETOM IapaMEeTPOB LIEPOXOBATOCTH, BOJHUCTOCTH U MAKPOOTKIIOHEHHU.



1.4. Tpenue TBepaAbIX TeJl

Buewmnee mpenue. OCHOBHBIE TOJOXEHUS M Pa3BUTHE TEOPUM BHEUTHETO TPEHUs. BuIb
(PUKIIMOHHOTO B3aUMOJICHCTBUSA. TpEeHUE CKOJBKCHUS, Ka4CHUsT W BepUeHUs. TpeHHe IMOKOs.
HpeZ[BapI/ITeJIbHOC CMCHICHUC TBCPABIX TECJ IMPU BHCIIHCM TPCHUHU. Hpe,uBapI/ITeanoe CMCIICHUC
IpU YIPYTHX M IJIACTUYECKUX JeopMalnsiX B 30HAX KOHTAKTa MHKPOHEPOBHOCTEH. MeXaHU3MbI
AUCCUITIAlINU SHCPTIHU IIPU (pr/IKLII/IOHHOM B3aHMOﬂeﬁCTBHH.

Cunvl u k03¢hhuyuenmol sHewneco mpenusi. OnipeiesieHne Cuil U KO3PPUIIMEHTOB BHEITHETO
TPEHUSI TpPU YIOPYIHX U IUIACTHYECKUX JeQOopManusx B 30HE KOHTAKTa MHKPOHEPOBHOCTEH.
3aBHUCUMOCTH KOX(HUIMEHTA BHEIIHErO TPEHUS OT BHUJA KOHTAKTa, HArpy3KH, TEMIEpaTyphl,
CKOPOCTH CKOJIbJKEHHUs, CBOMCTB MAaTEpUAJIOB Iapbl TPCHMUS.

Junamuueckue npoyeccol npu mperuu. JIAHAMUYECKHE TIPOIECCHI TIPU CKOJILKCHUU TBEPIBIX
Ten 0e3 cMa30yHOro MaTepuaina. BinsHue BHEIIHUX BUOpaIuii Ha mporece TpeHusi. OpuUKIOHHbIE
aBTOKOJICOaHUS. Y CTOMYMBOCTh CKOJIBKEHHSI IPH TPEHUHU TBEPJBIX Tell.

Tpenue rauenus u mpeuue gepuenus. llpupona Tpenus xaueHus. KadeHue ynpyrux Teim.
CuerieHre W TpPOCKaib3bIBaHHE MPU Kau€HUU. 3aBHCHUMOCTh MEXKAY TAaHTCHLUAJIbHOW CHUJIOW U
OTHOCHUTCIIbHBIM MMPOCKaJIb3bIBAHUECM. PacnpeﬂeneHHe HOPMAJIbHBIX n TAaHI'CHIUAJIbHBIX
HaNpsOKCHUH. BiMsSHUE TaHTEHIMAIBHOTO YCWJIMS B KOHTAaKTE HA TPAHUIBI YIPYroro W
MJIACTUYECKOTO OBEACHUS MaTepHralia (AuarpaMma rpucrnocadbinBaeMOCTH MaTepuaa).

Kauenue ten, oOmamaronmx CBOMCTBaMHU pejakcauu U mocieneictBus. OcoOeHHOCTH
CB060[[HOFO KauCHUs, C TOPMO3HBIM U TATOBBIM MOMCHTOM.

Omnopsl kaueHus. KoHTakTHAs IPOYHOCTH. J[0JITOBEUHOCTH OMOP KaueHUsI.

1.5. A3HammBaHue TBEPABIX TeJl

Knaccupukanus BuaoB u3HamumBaHus. KoaudecTBEHHbIE XapaKTEPUCTUKU H3HALIMBAHMUS.
N3HOCOCTOMKOCT M KJIAacChl HM3HOCOCTOMKOCTHU. (OCHOBHBIE 3aKOHOMEPHOCTH W3HAILMBaHUS.
Mogenu 1 KuHETHKa pa3pylieHus (PUKIMOHHOIO KOHTakTa. BiMsHue pa3nuyHbX (aKTOpOB Ha
M3HOCOCTOMKOCTh. V3MEeHeHUe BUa pa3pylICHHs] MOBEPXHOCTEH NMPH TPEHUU B 3aBHCUMOCTH OT
pexuMOB paboThl (mpupaboTKa, yCTaHOBMBIIMIICS M (OPCHUPOBAHHBIM pexuMbl). OCOOEHHOCTH
W3HAIIMBaHUS TTOJIMMEPHBIX MaTEPUAIIOB.

TepmoauHaMuyeckuit HOAXO0 K Pa3pyLISHNUIO U U3HAIIMBAHUIO TBEP/BIX TEIl.

XapakTepuCTUKa OCHOBHBIX BHJIOB HW3HAIIMBaHWA: a0Opa3wBHOE, THIpoabpasuBHOE,
KaBUTAI[MOHHOE, YCTaJIOCTHOE, OKUCIMTENbHOE, NMPU CXBAThIBAHUU (3a€HaHUM), NMpHU (PETTUHTE,
ANEKTPOIPO3UOHHOE, BOJIOPOAHOE, IPH N30UPATEIILHOM IIEPEHOCE.

OcHOBBI pacyera y3JI0B TPEHHUsI Ha W3HOC. PacueT GpopMoM3MEeHEHUsT CONPSHKEHHBIX Tell MPH
W3HAIIMBAaHUMU.

MeTo/1bl TOBBIIIEHUSI K3HOCOCTOMKOCTH y3J10B TPEHUS.

1.6. Cma3ka

Buowvl cmazku. Knaccudukanus BUI0B cMa3Ku (cMa304HOro J1eicTBuUs). OCHOBHBIE TPU3HAKH,
XapaKTepU3YIOIIUE BUJIbI CMa3KH.

Kuokocmnas cmasxka. Buabl )KUAKOCTHON CMa3KH: THAPOJIMHAMHUYECKAs], THIPOCTAaTHYECKas,
THJIPOCTATOIMHAMHYECKAs], HIaCTOTHIPOAMHAMUYECKASI.

l'unponunamuueckast cMaska. OCHOBHBIE YpaBHEHHUS! TEOPHM THAPOJAMHAMUYECKOW CMasKH.
VYpaBHenue PeliHosbaca ¥ TpaHUYHBIE YCIIOBUS. Y paBHEHUS IEpeHOca TEIUIOThl. M30Tepmudeckas
1 HEM30TepMUUecKas 3a/1a4 TEOPUH TUAPOIUHAMUYECKON CMa3KH.

Pacuer cranMoHapHO-Harpy>KeHHBIX MOJIIMITHUKOB CKOJbXKeHUs. Hecymas crnocoOHOCTS,
MOTepM Ha TpEeHHEe B cMa3z0uHoM cioe. TemoBoil Oamanc. HecrannoHapHO-HarpyxeHHbIE
MOJIIIUITHUKY CKOJIbKeHus. CrcreMa ypaBHEHHUH IBUKEHUS Basla, TEYEHUS CMa304yHOr0 MaTepHara,
nmepeHoca TemIOThl. Kputepunm OIEeHKH pabOTOCIIOCOOHOCTH TMOIIMITHUKOB — CKOJIBKECHHS.
I'mppoauHamuyeckass HEyCTOMYMBOCTh BBICOKOCKOPOCTHBIX MOIIMITHUKOB CKOJIBKEHUS.



DnacToruApoJMHAMUYECKas CMa3Ka. Y PaBHEHUS TEUEHHs] CMa3KU U yIIPYTOCTH 3aBUCHMOCTb
BSA3KOCTH CMa304HOIO0 MaTepuja OT TemImepaTypbl W JAaBiieHUs. TOJIIMHA CMa304HOTO CIIOS.
I'azoBas cmaska.

I'panuunas cmasxka. T'pannunas cmaska. [lpupoga u  cTpoeHHe TpaHUYHBIX —CJIOEB.
3aKOHOMEPHOCTH TPOLIECCOB TPU TPAaHUYHOW cMa3ke. BiusHMe cma304yHOro MaTepuana,
TEMIIEPATYpPbI, CKOPOCTU CKOJILKEHHS, IEPOXOBATOCTU MOBEPXHOCTEH TPEHMs Ha MPOIECCHI MPHU
IPAaHUYHOM cMa3Ke. Jl0JIroBeYHOCTh TPaHUYHBIX CI0€B. [Iepexoanblie TeMIiepaTypbl IpU IPaHUYHOU
CMa3Ke U TeMIePAaTypHO-KUHETUUECKHUI METOJ] UX OLIEHKH. V3HalmmBaHue MpU TPaHUYHON CMa3Ke.
[Momxox & moAOOPY CMa30YHBIX MAaTEPHAJOB [0 KPHUTEPHUIO TPENENbHON TeMmepaTyphl.
Cnenuduyeckue METOJbl OpraHU3AlMK TPAHWUYHOW CMa3Ku: n30mpareiabHbIM mepeHoc (dddext
0€3bI3HOCHOCTH), 3P PEKT TPHOOIOTUMEPHU3ALINH.

Tpenue, usHoC, cMa3ka 6 IKCMPEMAlbHbIX Ycaosusx. TpeHue, H3HOC M CMa3Kka B
HKCTPEMANIbHBIX YCIOBUAX. BiMsHME HU3KHX M BBICOKMX TEMIIepaTyp NMpu TpeHuu. BozneiicTBue
paauanuy, BaKkyyma, ra3oBOM Cpelibl, 3JIeKTpPOMarHUTHBIX mojeil. Tpubonornueckue npobdiemMsl B
KocMmoce. TpeHue, ConpoBOXXIaeMOE TOKOCHEMOM.

1.7. TenyioBbIE NMpouecCnl Npu TPCHUU, UBHANIUBAHUU U CMA3KeE

TemsoBele 3ajauy pU TPEHUM W W3HALIMBAHUM TBEpAbIX Ten. OOIias mocTaHOBKa 3aJayu
TEIUIONPOBOJHOCTH  IPU  TPEHUM. TpU  OCHOBHBIX pEXUMa TPEHHUA:  CTAllMOHAPHBIMH,
HECTAallMOHApHbIM, KBa3UCTAMOHAapHBIA. BnusHue Temneparypel Ha  TpuboJornyeckue
XapaKTEPUCTHUKU I1ap TPEHUSI.

Pacuer Temneparyp npu cTalMOHapHOM pexume TpeHus. OmnpeneneHue mojs TeMIeparyp,
CpEIHEHN TeMIlepaTypbl MOBEPXHOCTH TPEHHUS U TEMIIEPATypHOM BCIBIIIKH IPU HECTALMOHAPHOM
pexume Tpenus. KoapdummeHT pacnpeneneHuss TEIUIOBBIX IMOTOKOB. Pacuer o00beMHOMI
TEMIIEPATYPHI IIPU NOBTOPHO-KPATKOBPEMEHHOM PEXUME TPEHUS.

TemsoBass nMHaMUKa TpeHHUS W H3HOcAa TBepAbIX Tei. OmnpenesneHne HHTEHCHBHOCTH
W3HAIIMBAHUS IIPU TPEHUU C YYETOM TEIUIOBBIX IIPOLIECCOB.

1.8. MonennpoBanue NpouneccoB TPEHN s, H3HAIIMBAHUS U CMa3KH

duznyeckoe MOICTUPOBAHUE MPOIIECCOB TPEHHUS, U3HAIIMBAHUS U CMa3Ku. Tpubonornueckue
cucteMbl. Buapl mono6ust B pubocuctemax. MeToa aHamu3a pa3MEepHOCTEH U ero UCIOJIb30BaHUE
MIPU MOJIETTMPOBAHUU IIPOLIECCOB TPEHUS U M3HALLIMBAHMUS.

CoKHBIE TpI/I6OCI/ICTCMI>I. MGTOI[OJ'IOFI/ISI U MAaTEMAaTUYCCKOC MOACIIMPOBAHUC CJIOXKHBIX
TPUOOCUCTEM.

1.9. TpuGoTrexHnyeckne MaTepuaJbl U TPHOOTEXHOJIOTUH

Tpubomexnuyeckue KOHCmMpYKyuonHvle mamepuanvi. COBMECTUMOCTb TpuOocucTeM. BriOop
KOHCTPYKLIMOHHBIX MaTepHalloB TPUOOCHUCTEM C YyYeTOM HX coBMecTMMOCTH. [loHsTne o
camoopraHuzanuu TpubOocucreM. IlIpuHIUIBI CO3JaHHS HOBBIX MAaTepuajoB Ha OCHOBE
CTPYKTYPHOM MPUCIIOCAOIMBAEMOCTH U CAMOOPTaHU3AIUH TPUOOCUCTEM.

Meramunueckue MaTepuasbl JUisl y3JI0B TPEHHs pa3IMYHOTO Ha3HadyeHMs. PekoMeHIyemble
o0JIaCcTH ~ WCHOJB30BaHUS  AHTU(QPUKIMOHHBIX  CIUIaBoB.  [lopomikoBble,  KepamMHYecKHe
KOMITO3UIIMOHHBIE MaTepHalIbl ISl aHTU(DPUKIUOHHBIX U (PPUKIIMOHHBIX Y3JI0B TPEHHUS.

[TonumepHble M METAJUIONOIMMEPHBIE KOMIIO3ULIMOHHBIE MaTepuaibl 1 INOALIUITHUKOB,
OTIOpP CKOJIBKEHHUSI, TOPMO30B B MY(T CIIETIICHUSI.

Tpubomexnonozuu. Bunbl N3HOCOCTOMKUX MOKPHITUN M YIIPOYHEHUS MIOBEPXHOCTHBIX CIIOEB.
HamnmaBka wu3HOCOCTOMKMX cnoeB. HamblneHue HW3HOCOCTOMKMX IMOKPBITMM M3 IMOPOIIKOBBIX
matepuaioB. JlazepHoe  ympouHeHHe.  YNPOYHEHHE  HOHHO-TJIA3MEHHOM  0OpabOTKOM.
Juddy3nonnsie MoKpbITUSA. MexaHoTepMuueckoe (HOpMHpPOBAHHE H3HOCOCTOMKUX MMOKPBITUH.
ONEKTPOXUMHYECKHUE TOKPBITHS.



1.10. Cma304HbIe MaTepHAJIBI

Knaccuukanum cMa304HBIX MaTEpUANOB: IO arperaTHOMY COCTOSIHHIO, MPOUCXOXKICHUIO,
crnoco0y noJjryyeHus, HazHadeHuto. JKuakue cMma3ounblie Marepuanbsl. CocTaB, SKCIUTyaTallMOHHBIE
CBOMCTBA UM  acCOPTUMEHT Macel. ba3zoBele Macina. @DyHKIMOHAIbHBIE  IIPUCAJKH,
aHTU(PUKIMOHHBIE T00ABKH K MaciiaM.

[Inactuunble cMa3ouHble MaTepuainsl. CocTaB, SKCIIITyaTallMOHHBIE CBOMCTBA U ACCOPTUMEHT
IUTACTUYHBIX CMa30K.

TBepaple cMa304YHbIE MaTEPUAIIBI.

1.11. MeToabl 1 cpeacrea HCNbITAHUI HA TPE€HUE U U3HOC

Tpubomerpus u Tpuboanarsoctuka. [{ukn tpuboTexHuueckux ucnbTanuid. McnsiTaTenbHas
TEXHUKa JuId TpUOOJOrMYECKUX MWCHBITAHMM M ucciefaoBaHuil map TpeHus. OcoOeHHoCcTH
TpUOOTEXHUYECKUX MCIBITAHUN CMa304HBIX MaTepuanoB. [lmaHupoBaHue S3KCIEPUMEHTOB MpU
OLICHKE TPEHUS U U3HOCA.

1.12. IIpyHIUNBI KOHCTPYHPOBAHMS y3JI0B TPEHHUS PA3JIUYHOI0 HA3HAYEHU S

OCHOBBI TIPOCKTUPOBAHUS, MOJ00pa MaTEPUANIOB U KOHCTPYKTHBHOTO O(GOPMIICHHS Y3JIOB
TpeHus. [lpuHUIMD TreomMeTpuuecKkoil ontumu3anuu TpuOocucTteM. BpIOOp pannMoOHAIBLHOIO
Harpy>KeHus 2JIEMEHTOB nap TpeHus. OdecrieyeHre He0OX0IMMOTro peXXruMa CMa3Ku y3JI0B TPEHUS €
Pa3HBIMM BUJaMH CMa304HbBIX MaTepUasioB. TerIoBbIE PEKUMBI B TEXHUUYECKUX cUcTeMax. OLeHka
BEPOSITHOCTH 0€30TKa3HOI pabOoThI M IPOTHO3UPOBAHUE PECypCa Y3JI0B TPEHHUS.

1.13. DkoJiorn4eckue ¥ IKOHOMHYECKHE ACTIeKThI TPU0010T I

Tpubonornyeckue MCTOYHUKM 3arpsi3HEHUN OKpyskaromied cpeabl. HampaBnenue pabot mo
yIAYULIICHUIO SKOJIOTHYECKUX W SKOHOMHMUYECKUX ToKa3aTenel paboThl MamuH. MEeTOIUKN OICHKU
SKOHOMUYECKON 3 ()PEKTUBHOCTH M IKOJIOTHIECKON YNCTOTHI TEXHUYECKUX CHUCTEM.

Cnucok pekoMeHayeMoil JTuTepaTypbl

OcHoBHas JIUTEpaTypa

1. AxmaroB A.C. MonekynspHas ¢pusuka rpanudHoro tpenus. M.: dusmarrus, 2009.

2. bormanosuu I1.H., Ilpymak B.fl. Tpenue u n3Hoc B mMammHax: Y4el. A TEXH. BY30B.
Munck: Beicm. mk. 2009.

3. boynen @.I1., Teitbop . Tperne u cmazka. M.: MammHoctpoerue. 2010.

4. byme H.A. Tpenue, u3Hoc u ycranocTs B MamuHax. M.: Tpancnopr, 2011

5. I'apkynos /I.H. Tpubotexunuka. M.: Mamunoctpoenue, 2012.

6. Jpoznos HO.H., Apueros B.I'., Cmupnos B.U. [IpoTuBo3anupHas CTOMKOCTh TPYIIUXCS
ten. M.: Hayka, 2010.

7. EBpgoxumoB IO.A., Konecuuko B.U., Terepun A.H. IlnanupoBanue u aHanus
JKCIIEPUMEHTOB IIPU PEIICHHUH 3a4a4d TpeHus u u3Hoca. M.: Hayka, 2009.

8. Koraes B.I1., Ipoznos FO.H. [IpoyHOCTs 1 M3HOCOCTOMKOCTH AeTaneil MamuH. M.: Beici.
mk., 2011.

9. KopoBuunckuit M.B. Teopernueckue OCHOBBI pabOTHl MOJIIMITHUKOB CKOJNBXEHHUS. M.:
Mammunoctpoenue, 2010

10. Kocrenkuii b.U. Tpenue, uzHoc u cma3ka B MamuHax. Kues: Texnuka, 2012.

11. Kparenbckuit U.B. Tpenue u uznoc. M.: Mammnoctpoenue, 2010.

12. Kparensckuit U.B., loosrana M.H., Kom6anoB B.C. OcHOBBI pacueToB Ha TpeHUE U
n3Hoc. M.: MammHoctpoenue, 2012.

13. Myp . OcHoBbI npuMeHeHus Tpudotexuuku. M.: Mup, 2010.



14. OcHoBHI TpuOONOTHH (TPEHHE, U3HOC, CMa3Kka): Yuel. ans TexH. By30B / [lox pen. A.B.
Unuunanze. 2-e u3a. M.: Mammnoctpoenue, 2011.

15. IIponuxos A.C. Hagexxnocts MammH. M.: Mammnoctpoenue, 2009.

16. CrpaBouynuk mo tpubotexHuke / Ilom obmi. pexn. M. Xebnpl, A.B. Unumnanze. M.:
MammnocTtpoenue; Bapmasa. T.1: 2010; T.2: 1990; T.3: 2010.

17. dykc U.T'., bysnosckuii 1.A. Benenue B Tpubosoruro. M.: HedTs u raz, 2012.

18. XpymeB M.M., babuueB M.A. MccnenoBanue nzHammBaHus MetauioB. M.: Hayka, 2011.

JlonoJIHUTeIbHAS JIUTepaTypa

1. Bysnosckuii U.A., @ykc WN.I'., bBornacapos JI.H. Ouepku mo ucropuu Tpubonoruu. M.:
Hedts u raz, 2012.

2. [lopmmnHuKN CKONbXeHHUA. TepMuHBbl, onpeaeneHus u knaccupukanus. Y. 2: Tpenue u
m3HammBanue. Y. 3: Cmaska u cmaspiBanune. MexayHapoaasiii cranaapt MCO 4378-2,3 -2009.

3. baknu [I. IToBepXHOCTHBIE SIBICHUS MPHU aIre3u U GPUKIMOHHOM B3aUMOACUCTBUH. M.:
Mammnoctpoenue, 2010.

4. T'ynaes A.Il. Meramnosenenne. M.: Mertamtyprus, 2010.

5. depsarun b.B., KporoBa H.A. Anresus. M.: U3a-so AH CCCP, 2011.

6. Jlaxtun FO.M., JleontheBa B.I1. Marepuanosenenue. M.: MammrocTpoerue, 2009.

7. Pri6axosa JI.M., Kykcenkosa JI.U. CTpykTypa U U3HOCOCTOMKOCTh MeTauia. M.:
Mammnoctpoenue, 2012.

8.l'opsiuea W.I'., HoObrama M.H. KonrakTHble 3amaun B Tpubomoruu. M.:
MamuHocTtpoenue, 2010.

9. llemxun H.B., PeokoB D.B. KadecTBo moBepXHOCTEW M KOHTAKT JaeTajed MmammH. M.:
Mammnoctpoenue, 2011.

10. Jlrxoncon K. MexaHrka KOHTaKTHOTO B3auMojeicTBus. M.: Mup, 2012.

11. CycnoB A.I'. KauecTBO MOBEpXHOCTHOTO cJosl Aetanei mamuH. M.: MamumHocTpoenue,
2010.

12. Xycy A.IL., Buten6epr 1O.P., [TanemoB B.A. IllepoxoBaTocTs moBepxHocTeil. M.: Hayka,
2009.

13. T'exkkep @.P. Jlunammka MamuH, paboTarommMx 0e3 CMa30YHBIX MaTepUaloB B y3i1ax
Tpenus. M.: Mammnoctpoenue, 2010.

14. TopsiueBa N.I'. Mexanuka ¢ppukironHoro B3aumojeictaus. M.: Hayka, 2009.

15. lemkun H.b. KonTakTupoBanue mepoxoBarbix noBepxHocreil. M.: Hayka, 2011.

16. Muxun H.M. Bremnee Tpenne tBepasix Ten. M.: Hayka, 2012.

17. ITunerun C.B. Tpenue kaueHus B MammHax u npuodopax. M.: Mammnoctpoenue, 2011.

18. Iycrep JLII. Axare3noHHOE B3aMMOJACHCTBHE TBEPIBIX METALITMUECKUX Tel. Yda:
Iumem, 2012.

19. I'pu6 B.B. Pemenne TpuOOTEeXHHMUECKMX 3ajad YMCIEHHBIMH Meronmamu. M.: Hayka,
2011.

20. Kozpipe  C.II. T'mapoaOpa3wBHBI ~ HW3HOC METAUIOB TpW  KaBHTauu. M.:
Mammnoctpoenue, 2010.

21. Toromaes JI.B., llleBuenko [1.A. I'mapoaOpa3uBHBII U KaBUTAIIMOHHBIA U3HOC CYIOBOTO
obopynoBanus. M.: Cynoctpoenue, 2012.

22. CemenoB A.Il. CxBaTeiBanue metamioB. M.: Mamrus, 2009.

23. Copoxkun .M. Tpubosnorus craneii u ciimasos. M.: Henpa, 2010.

24. Tenenbaym M.M. ConpoTtuBierrne adbpa3uBHOMY H3HamMBaHuio0. M.: MammHocTpoeHue,
2012.

25. bysuoBckuit U.A., ®ykc W.I'.,, [labanura T.H. 'paHndnHas cMaska: 3Tambl pa3BUTHS
tpubonoruu. M.: Hedts 1 raz, 2011.

26. Iposzmos FO.H., ITaBnoB B.T., [TyukoB B.H. Tpenne n U3HOC B SKCTPEMAIBHBIX YCIOBHX.
M.: Mammnoctpoenue, 2009.



27. po3noB KO.H. Y3nbl Tpenus na Jlyne // IIpoGaemMbl MamIMHOCTPOSHHSI U HAACKHOCTH
MamuH. 2010. Ne 3.

28. EnvanoB W.M., KonecumkoB B.M. TepMoBsi3KOynpyrue Mpomecchl TPpUOOCHCTEM B
YCIOBHSX YIPYTOTHIPOIUMHAMHYECKOro KoHTakTa. PoctoB-u/dony: M3n-so CKHII BIII, 2009.

29. 3axapoB C.M., Hukutun A.IL., 3aropsickuii FO.A. IToammmHUKN KOJEHYATHIX BaJIOB
TermnoBo3HbIX au3eneid. M.: Tpancnopr, 2010.

30. ITemrru KO.B. I'a3zoBas cmaska. M.: U3n-so MI'TY, 2011.

31. ITomonwsckuit M.E. YopHbIe TOAIUITHUKK CKOJIbKeHUs. M.: Mamunoctpoenue, 2012,

32. Kparensckuit U.B., Jlrob6apckuit 1.M., I'ycnskoB A.A. Tpenue u u3Hoc B Bakyyme. M.:
Mammnoctpoenue, 2011.

33. Komuup JI.C. KoHTakTHas ruapoJHaMUKa CMa3Ku JeTasieil MamuH. M.:
Mammnoctpoenue, 2009.

34. MatBeeBckuii P.M., bysnosckuii U.A., JlazoBckas O.B. IlpotuBo3anupHas CTOHKOCTbH
CMa304HBIX CpeJl IPU TPEHUHU B peKUME TpaHMYHOM cmaszku. M.: Hayka, 2010.

35. Hukurtun A K., Axsepaues K.C., OctpoyxoB b.U. ['uapoannamuyaeckas Teopust CMa3ku U
pacueT NOJIIMITHUKOB CKOJIBKEHUS, pa00TaIOIIKX B cTallMoOHapHOM peskume. M.: Hayka, 2011.

36. Tomep MW.A., Tapabaes I'.M. KpynHorabaputHeie T'HIPOCTATOANHAMHYECKUE
noamunuuky. M.: MammHoctpoenue, 2012.

37. Toxaps U.51. [IpoexTrpoBanue u pacyer omnop tpeHusi. M.: Mammuoctpoenue, 2011

38. Pacuer, ucneitanue u noadop ¢ppukunonusix map / A.B. Unuunanze, 3./1. bpayn, A.T.
I'un30ypr, A.B. UrnarseBa. M.: Hayka, 2012.

39. CemenoB A.Il. TpeHue u anre3nOHHOE B3aUMOJICHCTBUE TYTOIJIABKUX MAaTEpHUAJOB MpPH
BBICOKMX Temneparypax. M.: Hayka, 2009.

40. Ywuumnamze A.B., MarseeBckuii P.M., bpayn 3.JI. Marepuansl B TpUOOTEXHHKE
HecTallMoHapHbIX npoueccoB. M.: Hayka, 2010.

41. bpayn DO.J., EBmokumo IO.A., UYwuumnamze A.B. MopenupoBanue TpeHuss u
W3HAIIMBaHUs B MamuHax. M.: Mammnoctpoenue, 2009.

42. 3axapoB C.M., XKapos U.A. Meromonorus MOAEIUPOBAHMS CIOXKHBIX TpuOocucteMm //
Tpenue u uznoc. 1988. T. 14. Ne 5.

43. Yuxoc X. CucremHblil ananu3 B Tpubonuke. M.: Mup, 2010.

44. Tpenue noaumepon / B.A. bensriii, A.Il. CBupuaenok, M.U. [lerpokosen, B.I'. CaBkuH.
M.: Hayxka, 2009.

45. bepmaackuii JI.W. CtpykrypHas Tepmoaunamuka tpudocuctem. Kues: 3nanue, 2011.

46. byme H.A., Konbitbko B.B. CoBMecTMOCTb Tpymuxcs nosepxuocreit. M.: Hayka, 2010.

47. boratun O.b., Mopos B.A., Uepnsiit 1.H. OcHOBBI pacueTa MoIMMEPHBIX Y3JI0B TPEHUS.
M.: Hayka, 2012.

48. Cunepreruka u (pakransl B Mmatepuanosenenuu / B.C. MBanosa, A.C. bamankun, N.2K.
bynun, A.A. Oxcoroes. M.: Hayka, 2011.

49. Kepmenbaym B.SI. Mexanorepmuueckoe (HOpMUPOBAHHE IMMOBEPXHOCTEH TpeHUs. M.:
Mammnoctpoenue, 2010.

50. Mommmmaukn n3 amomuaueBbix crutaBoB / H.A. Byme, A.C. I'ynses, B.A. JIBockuHa,
K.M. Pakos. M.: Tpaucnopr, 2009.

51. CemenoB A.Il, CaBunckuii 10.D. MetamtodToporiacToBele MOAMUIHUKA. M.:
Mammnoctopenue, 2010.

52. ®enopo B.B. Kunetnka moBepXHOCTH U pa3pylieHHus TBepAbIX Ten. TamkeHT: M31-BO
®AH, 2011.

53. Cmazounble mMarepuanbl. AHTHU(QPHUKIIMOHHBIE W MPOTHBOW3HOCHBIE CBOMCTBAa. MeTObI
ucneitanuii: CnpaBouynuk / P.M. MarseeBckuii, B.JI. Jlammxu, U.A. Bysnosckuit, I.I'. u ap. M.:
Mammunoctpoenue, 2009.

54. TomnMBa, CMa304Hble MaTepHajbl, TEXHUYECKHE JKUIKOCTH. ACCOPTUMEHT U
npumenenue: CrnpaBounuk / [lox pen. B.M. IlIkonsaukoBa. M.: Texundopm, 2010.

55. ook K.K. X¥MMOTOI0THs TOIUIMB B CMa304HbIX Macen. M.: Boennsaar, 2011.



56. PozenbOepr 10.A. BnusHre cMa304HBIX MaTepHAIOB HA HAJAEKHOCTb U JOJTOBEYHOCTH
MamuH. M.: Mammnoctpoenue, 2010.

57. Cununsin B.B. TTog6op u npuMeHeHne iacTHYHBIX cMa3ok. M.: Xumus, 2012.

58. KauectBo mamuHu: CrnpaBounuk/ [lox pea. A.I'. Cycnosa. T. 1, 2 M.: MamuHocTpoeHue,
2009.

59. Peoko 3.B., KonecnukoB 10.B., Cycnop A.I'. KoHTakTHpOBaHHE TBEpPIbIX TEI MPH
CTaTMYECKUX U JUHaAMH4YecKux Harpyskax. Kues: HaykoBa nymka, 2011.

60. Cma3zounble MaTepuanabl. AHTUGPUKLIMOHHBIE U MPOTUBOM3HOCHBIE CBOWCTBA. MeTObI
ucneitannii: CrnpaBounuk / P.M. MarseeBckuii, B.JI. Jlamxu, W.A. bysHOBckuii u ap. M.:
Mammnoctpoenue, 2010.

61. Bockpecenckuit B.A., JlpskoB B.M. Pacder m mnpoekTHpOBaHHE OMOP CKOJIBKEHHS
(ckmnkocTHas cmaska). M.: MammnocTtopenue, 2009.

62. Opno. [1.U. OcuoBbl koHCTpYHUpoBanus. Ku. 2. M.: MamuHoctpoenue, 2012.

63. 'mpponunamudeckue onopsl npokatHeix ctraHoB / M.A. Toxep, H.A. KynpsiBues, A.A.
PszanoB u ap. M.: Metamnyprus, 2011.

64. YrotHeHus u yrioTHUTenbHast TexHuka: CrnpaBounuk / [Tox pen. AWM. T'omyOesa, JLLA.
KonnakoBa. M.: Mamunoctpoenue, 2010.

65. JIxocr I1. Bynymee tpuborexuuku // Tpenue u uznoc. 2011 T.12. Nel.

66. PomanoBa A.T. DKOHOMHYECKOE TPOTHO3MPOBAHUE PACXOAHONH YaCTH TOILIMBHO-
HHEPreTHUECKOro OanaHca >KelIe3HOIOPOKHOTO TpaHcHopTa / AKTyallbHbIE MPOOJIEMBbI Pa3BUTHUS
XKese3HoaopoxkHoro tpancnopra: Co. M.: Uzn-so MUUT, 2012.

67. Cma3ounble MaTepualsl U npodaemsl dxonoruu / A.FO Epnoxumos, N.I'.®ykc u ap. M.:
HedTs 1 rasz, 2009.

PA3JIEJI 2. TEXHOJIOT YA U OBOPYJIOBAHUE MEXAHUYECKOM
U ®U3NKO-TEXHUYECKON OBPABOTKHA

2.1. 3HayeHue MeXaHUYeCKUX M (PU3MKO-TeXHUYECKHX MeTO/10B 00padoTKn
B COBPEMEHHOM MAIINHOCTPOCHUH

Conepxanue CIELUATBbHOCTH. [TpobGnemsl, crosimue nepen COBPEMEHHBIM
MaIIMHOCTPOSHHEM. Pa3BUTHE CTaHKOMHCTPYMEHTaIbHOH oTpaciu. COBpeMEHHBIE TEXHOJIOTHH
MEXaHUYECKOM U (U3UKO-TeXHHYEeCKOoi 00paboTku. OCHOBHBIE 3a/1a4yM, pELIaeMble METOJaMHU
MEXaHUUYECKON 1 (PU3NKO-TEXHNUECKON 00pabOTKH.

OOpabOoTka MaTepHajOB pe3aHHEM, KaK OJMH W3 OCHOBHBIX JJIEMEHTOB TEXHOJIOTUU
MaIIMHOCTPOCHHS. 3HAYCHNE TEOPUU PE3aHUs ISl Pa3BUTHUSI TEXHOJOTHH MAIIMHOCTPOSHUS, KPYyT
pemaeMbIXx €0 3anad. [loHsTHE (U3MKO-TeXHHUYECKOH OOpabOTKM KaK MeToJa H3TOTOBJIECHUS
JeTand TYTEeM CHSTHS C 3aroTOBKH CIIOSI MaTepualla B pe3yjbTaTeé BCEX BO3MOXKHBIX BHJIOB
BO3JCHCTBUS MHCTPYMEHTa (MEXaHHYECKOTo, TEIUIOBOIO, 3JIEKTPUYECKOT0, XHUMHUECKOTO,
aKyCTHYECKOTO, JIy4eBOTO, TUIA3MEHHOTO, CTPYWHOTO W Jp.) B TEXHOJOTHYECKOH cpene W uX
KOMOMHAIHH.

Hay4Hble OCHOBBI TEXHOJIOTMM MAIIMHOCTPOCHHUS, MPOIECCOB PE3aHUs MaTEpUaNoB U
(GU3NKO-TEXHUYECKUX MeToJ0B 00paboTku. COBpEeMEHHBIE HaydHblE€ HCCIEAOBAaHUS B ITOH
obmactu. Porrk HayKu B pa3BUTHH CTAHKOCTPOSHHS U HHCTPYMEHTAIBHOMN MTPOMBIIILUIEHHOCTH.

2.2. Teopusi 00padOTKM MaTEepHAJIOB pe3aHHEM

Onpenenenre MexaHN4YEeCKONH 00pabOTKH pe3aHneM Kak MeTona popMooOpa3oBaHus JeTanen
3aJJaHHBIX Pa3MepOB, TOYHOCTH M KauyecTBAa IMOBEPXHOCTH IIyT€M YJAJEHUS C 3aroTOBKH CJOS
MaTepHualia B BHIIE CTPYXKKH. Teopusi pe3aHusl MaTepuaioB — OCHOBA JIJISl M3yUCHHUS CHEIHaTbHBIX
JTUCLUTUINH.

3HaueHue  oOpaOOTKM  pe3aHWEeM B TMOBBIIIEHUM  TEXHUYECKOTO  YPOBHSI U



KOHKYPEHTOCTIOCOOHOCTH TMPOIYKIIMH MAITHHOCTPOUTEIHHOTO TPOU3BOJCTBA. Mcropuueckuit
OTIBIT, TCHACHIIMM W TIEPCIIEKTUBBI Pa3BUTHsA 00paOOTKM MarepuajoB pe3aHueM. PaboThl ydeHBIX
N.A. Tume, K.A. 3Bopeikuna, S.I'. YcaueBa, A.H. Yenroctkuna, @. Taitnopa, M. Kponenbepra ,
I'.K. I'opanckoro, A.H. PesnukoBa , O.U. ®enpamreitna, [1.M. Smepuubina 1 Ap. B pa3BUTUU
HayK{ O pe3aHuu MaTepHAaJIOB.

2.2.1. KuHeMaTHKa NpoLeccOB MeXaHN4eCKoi 00padoTku

OTHOCUTENBbHBIE JIBIDKEHUS HMHCTPYMEHTA HM 3arOTOBKH IpH 00pabOTKEe pe3aHHeM.
Omnpenenenre paboYMX MOBEPXHOCTEH MHCTpyMmeHTa. ['eomerpust pexyiiero kiuHa. [lonstue o
0a30BBIX KOOPIMHATHBIX IUIOCKOCTSX. B3aMMOCBS3M MEXAy YIJaMd B Pa3IUYHBIX CEKYIIUX
wiockocTsax. CTaruyeckue W KHUHEMAaTHYeCKHE TeOMETpUYECKHEe MapaMmerpsl pabodeil yacTu
MHCTPYMEHTA. YTJIbI 3aTOUYKH U pabOvHe yriibl HHCTPYMEHTA.

Knaccudukanus BumoB pezanus. Cxembl (popmooOpazoBanus mnoBepxHocTel. [lapameTpbl
peXUMa pe3aHusi U TEeOMETPUYECKHE DIIEMEHTHl cpe3aeMoro ciios. CxeMbl pe3aHust (CXEMbI
cpe3aHusi MpUIycKa): NpoduibHas U reHepaToOpHasi, OMUHOYHAS U TPYIIOBasl.

NHcTpymMeHTanbHBIE MaTepualibl, OCHOBHBIE TpPEOOBAHHS, TMPEABSBISIEMbIE K HUM.
[ToBbIIEHNE PEXKYIINX CBOMCTB HHCTPYMEHTAIBHBIX MAaTEPHAIIOB.

2.2.2. ®du3nyecKue OCHOBBI MpoIecca pe3aHusi.

OO0mue mnpeacTaBleHUss O IUIACTHYECKUX JAeQopMalusX U pa3pylIeHHH TBEPAbIX Tell
JIMCIOKaMOHHBIE MPEJICTABICHHSI O MIPUPOJIE TUIACTHYECKON JeOpMaliu IIPU PE3aHUN METAJUIOB.
Cxema mpoliecca CTPYKKOOOpa3oBaHUSI C E€AMHCTBEHHOH IIockocThio casura. OOpa3oBaHue
CIIMBHOM CTPYKKH. OCOOEHHOCTH pe3aHus XpyNKUX MarepuanoB. Buabl cTpykek. XapakTepuCTUKU
IJIACTUYECKUX AeopMaliiii MeTaa Mpyu pe3aHuu: CTENeHb AeQopMallii, OTHOCUTEIbHBIN C/IBUT,
ycagka CTpYKKH. BiusiHue Ha KOX(QQHUIMEHT ycaJKH pa3inyHBIX (aKTOPOB IMpOIEecca Pe3aHHs.
VYrpasienue cTpykKko00pa30BaHUEM B aBTOMAaTU3UPOBAHHOM IIPOU3BO/ICTBE.

KonTtakTHbIe Iporieccsl npu pe3aHud. SBneHust anre3un u 1udGy3un. 3acTONHbBIEC SBICHUS U
KOHTaKTHbIE (BTOpHUHbIE) Nedopmannu. HopmanbHble 1 kacaTenbHble HanpspkeHus. Koagguipent
TPEHUsT TIPU pPE3aHMU M (PAKTOPHI, BIUSIOMIME Ha ero BennmuuHy. HapoctooOpasoBanue mpu
pe3anud. BrusHue HapocTa Ha MpolLecC pe3aHus. 3aBUCHUMOCTb HapOCTOOOPa30BaHUS OT
pa3auyYHbIX (PaKTOPOB.

JuHamuka nmpouecca pesaHus. Cuibl, BO3HMKamOIMe Ha paboyuxX TMOBEPXHOCTSIX
uHcTpymeHTa. OOmiasi cuia pe3aHusi U ee mnpoekuuu. [lomHas w ynenpHas paboTa pe3aHus.
Brnussaue Ha cuibl pe3aHUsi TEXHOJIOTHYECKUX (akTopoB mporecca pe3anusa. 3mepenue
COCTABIIIOLIMX CHJIBI pe3aHus. PacueTHble (QOpMyIbl JUIsl ONpPENENIEHUs] COCTABIISIONIUX CHIIBI
pe3aHusi, KPYTAIMUX MOMEHTOB M MOIIHOCTH PE3aHUs JUIsl pa3IMYHbIX BUIOB 00paboTKH. Bumbl
KosieOaHU, BO3HHMKAIOIUX B Ipolecce pe3aHus. ABTokojeOaHus. BiusHue mapamerpoB pexxuma
pe3aHus, WHCTPYMEHTA M TEXHOJOTMYECKOrOo OO0OpYyAOBaHWS Ha BHOpallMd MpU pe3aHHU
MaTepHaoB.

TersoBbIe sBIEHUS TMPH PE3aHWU, WX BIMSHUE HA KauyecTBO 00paOOTaHHOW MOBEPXHOCTH.
MeTobl TEOPETHUECKOTO U SKCIIEPUMEHTATIBHOTO OIpeaesieH s TeMiepatyp. cTouHUKH 1 OaaHC
TEIUIOTHI TIPH PE3aHWH, TEIUIOBBIE MOTOKU. Temrieparypa pe3aHust U BIUSHHE Ha Hee dJIEMEHTOB
pexuma pe3aHusi, 00pabaThIBA€MBIX W HHCTPYMEHTAJIbHBIX MaTepUalIOB, T'E€OMETPUUYECKUX
nmapaMeTpoB WHCTpyMeHTa. OnTHMaibHas Temreparypa pezaHus. OCHOBHBIE IyTH YIPaBICHHS
TEIUIOBBIMH NPOLIECCAMHU TIPH JIE3BUHHOM 1 aOpa3uBHON 00paboTKe pe3aHHEM.

PaboTocrmocoOHOCTh M 0TKa3bl pexkyIlIero HHCTpyMeHTa. Pu3ndeckast mpupoaa W3HAITHBAHUS
MHCTpyMeHTa (a0pa3uBHBINA, aAT€3MOHHBIA, TU(PQPY3MOHHBIN, OKUCIUTENBHBIA U JP. MEXaHU3MBI
W3HAIMBaHUs). VHTEHCHBHOCTh W3HAIIMBAHHWA WM KpPWUBBIE H3HOCA PEXYIIETO HHCTPYMEHTA.
Kpurepun nzHoca uHcTpymeHTa. TexHONOTHYecKHe KpPUTEPUH M3HOCA U IOHATHE Pa3MEPHOIO
M3HOCa UHCTpYMeHTOB. [lepuos cToiikocTH MHCTPYMEHTA, €€ 3aBUCUMOCTh OT (DaKTOPOB Iporecca
pe3anus. MaTteMaTHUeCKHE MOJEIH IEepHojia CTOMKOCTH MHCTPYMEHTAa W Ha3HaueHHe Iepuoja



CTOMKOCTH B aBTOMAaTH3MPOBAaHHOM TNpou3BojAcTBE. (OCHOBHBIC HANpaBICHUS MOBBIIICHUS
CTOHKOCTH PEXYIIMX HWHCTPYMEHTOB. [IpOYHOCTH MHCTPYMEHTa, METOJBI pacueTa MPOYHOCTH
PEOXKYIIEro KIMHA, METOJ KOHCYHBIX JJIEMCHTOB. [lOHATHE HAJEKHOCTH HWHCTPYMEHTA,
MIPOU3BOJICTBEHHBIC ITOKA3aTEIN HAJIC)KHOCTH.

OcobenHoctr 00pabOTKH pe3aHHeM pPa3IUYHBIX MarepuanioB. [loHsTHE 0OpabaThiBaeMOCTH
pe3aHreM KaK TeXHOJOTMYECKOro CBOWMCTBA Marepuaia. Duznyeckre OCHOBBI 00padaThiBaeMOCTH
crajeii u cmaBoB. OcHOBHBIE TOKazarenn oOpabareiBaemMoctu. Ilytn  ymydmeHwus
00pabaThIBAEMOCTH PE3aHUEM.

2.2.3. ®opMupoBaHMeEe CBOMCTB MOBEPXHOCTHOIO CJI0OS1 00PadOTAHHBIX JeTaJeH.

®opmupoBaHue (PU3MKO-XHUMUYECKOTO COCTOSIHHMS ITOBEPXHOCTHOT'O CJIOS JI€Talld, BIUSHHE
YCIOBHI pe3aHHss Ha TOHKYIO CTPYKTYPY, HAaKJIel, OCTAaTOYHBbIC HANpsOIKCHUs, H3MEHEHHE
XMMHYECKOI0 cocTaBa, (pa3oBble mpeBpauieHus. PopMHpPOBAHUE IIEPOXOBATOCTH OO0paOOTaHHBIX
ITIOBEPXHOCTEH.

TexHonoruueckue cpeasl npu  o0paboTke pe3aHueM. @Ou3MKO-XUMHUYECKOe JeicTBue
TEXHOJIOTHYECKUX Cpell (CMasbIBaloIIee, OXJIaXKIaollee, MOIIee, pexyiiee (AUCTIEpTrupyroIiee)
neiictBue cpenpl, 3pdext Pebunnepa). Buapl cMa304HO-OXJIXKIAIOIINUX TEXHOJOIMUYECKUX Cpell
(COTC) u obnactp nx npumenenus. Criocods! noxaun COTC B 30HY pe3aHusl.

WHuTeHcuukanys nporeccoB MexaHu4eckoil 00padoTku. OCHOBHbIE HANpaBJIEHUS CO3/1aHUS
BBICOKOTIPOU3BOJUTEIBHBIX TPOLECCOB pe3aHus. lcrmonb30BaHME TEXHOJOTMYECKHX — Cpes,
aHTU(PUKIMOHHBIX U CIIEIUAIBHBIX TOKPBITHH.

[Iponecchr pezanusi ¢ 0OCOOBIMM KHHEMAaTHYECKUMH M (U3NYECKUMHU CXeMaMu 00paboTKH —
pOTAllMOHHOE  pe3aHue, BuUOpaluoHHOe (B T.4.  yJIbTPa3ByKOBOE), UIIo(pe3epoBaHuE,
CBEPXCKOPOCTHOE U CyX0€ pe3aHue. Pe3aHue ¢ onepexaromuM IacTUIeCKuM 1e(hOpMUPOBAHHEM,
HarpeBoM (TepMOpe3aHHe), JIEKTPOMEXAaHUUECKHUE U XMMHUKO-MEXaHUUECKUE METOAbl 00pabOTKH.
CynepuncrtoBoe pe3aHue (HAHOTEXHOJIOTUSI pe3aHusi), OCOOCHHOCTH PE3aHHs CO CHSITHEM
CYHNEpTOHKHX cpe30oB. dusznueckrue 0COOEHHOCTH U TEXHOJOTMUECKUE MOKa3aTeIl CKOPOCTHOIO U
CHJIOBOTO pe3aHusl.

OCOOEHHOCTH pa3IMYHbIX TEXHOJIOTMYECKHUX MPOLIECCOB OOpabOTKH pe3aHueM (TouYeHue U
pacTtauMBaHue; CBEpJiCHHWE, 3CHKEpOBaHWE M pa3BepThiBaHMe; NUIH(oOBaHHE, 3yOOHape3aHue;
pe3pOoHape3anue; ¢pe3epoBaHue; MPOTATMBaHUE; CTporaHue). Pexymue MHCTpyMEHThl. CXembl
pesanms. [lapameTpel pexuma pe3aHUsi W TeOMETpHs cpe3aemMoro cios. ['eomerpudueckue
napameTpel pabodeid uyacTM HUHCTpyMeHTa. (OcoOeHHOCTH Tmporecca HUIM(OBaHMS, BHJIBI
nuindoBanus. [lporpeccuBHble mporeccsl aOpa3suBHOM 0OpaOOTKU: TINIyOMHHOE, CKOPOCTHOE,
yIbTpa3ByKoBoe€ IIIM(OBaHUE, 00paboTKa cBOOOIHBIM aOpa3suBOM U JIp.

2.2.4. OnTuMu3anus npouecca pe3aHus.

[lonsiTue o cuctemMe pe3aHHsl KaK COBOKYITHOCTH BXOJHBIX (paKTOpOB, MapaMeTpoB
(GYHKIMOHMpPOBAaHUS ~ Tpollecca  pe3aHuss M BBIXOAHBIX  IapamMeTpoB  (IOKa3aTesu
paboTocnocoOHOCTH MHCTPYMEHTA U Ka4decTBa 00paboTaHHBIX ITOBEPXHOCTEM,
MIPOU3BOIUTENILHOCTE M CTOUMOCTh 00paboTku). [locraHOBKa 3amaunM onTUMHU3AIMH. MeTobl
ONTHUMU3ALMM, MaTeMaTH4eckue Mozenu. Kpurepun ONTHMaIbHOCTH, TEXHOJOTWYECKHE U
TexHU4eckue orpannueHus. [Ilpumenenne OBM g ontuMu3anuu.

Haznauenue pexxuMoB pe3aHusi pu paboTe Ha YHUBEpCAJIbHBIX CTaHKax, craHkax ¢ UIIY u
ABTOMATUYECKUX JIMHUSAX.

2.3. PuU3UKO-TEXHMYECKHE METOABI 00Pa00TKH MaTepHaIOB

HayuHble OCHOBBI TEXHOJOTUU (PU3HKO-TEXHUUECKOH 00paboTku. VcTopHs M mepCHeKTHBBI
pa3BuTHs (PU3NKO-TeXHHUUECKOH 00paboTku. Ponbs Hayku B coznaHuu 00opynoBaHUS AJs (PU3HKO-
TEeXHUYECKOH 00paboTKH.



Teopust hopmooOpa3oBaHUs TPH CHENHATBHBIX BHIAX 00pabOTKU. DPUIMKO-TEXHUYECKUUN
MeXaHu3M OOpaOOTKM Kak METOJ CHSTHUS C 3aroTOBKM CIJIOSl MaTepuana B pe3ysbTaTe
MEXaHUYECKOT0, TEIUIOBOTO, D3JEKTPUYECKOTO, XUMHUYECKOTO, aKyCTUYECKOTO, Jy4eBOro,
IJIa3MEHHOTO, CTPYWHOTO W JAp. BO3JCHCTBHNA B TEXHOJOTHYECKOW Cpele W MX KOMOWHAIIMM.
Knaccudpukanuss mMeTonoB (HU3MKO-TEXHHYECKOH OOpPabOTKM M TEOPETUYECKHE MPEAINOCHIIKU
CO3/IaHUS TMPHUHIUIIHUAIBLHO HOBBIX HAa OCHOBE HCIOJb30BaHUS (PU3NYECKUX, XUMHUYECKUX U Jp.
SIBJICHUM.

VYiabTpazBykoBas o0paborka. dusnyeckue OCHOBbI MeToja. OCHOBHBIE TEXHOJIOTUYECKUE
IpOIeCChl  YNbTPa3BYKOBOM  00paboTku  MarepuanoB. OOopymoBaHue. TeXHOIOTHYECKUE
XapaKTePUCTHKHU pa3MEpPHON yIbTPa3ByKOBOM 00pabOTKH.

DNEeKTPOIPO3UOHHbIE MeTOAbl 00paboTku. Pusmyeckas CymHOCTh Merona. (Cxembl
dbopmooOpazoBanusi. OCHOBHBIE CXEMbl TEXHOJOTMUECKUX TPOIECCOB AJIEKTPOIPO3NOHHOMN
00pabOTKM M UX TEeXHOJOrHueckue mnapameTpel. OOopynoBaHHME IJIsl 3JIEKTPOIPO3UOHHOM
o0paboTku. [Ipenn3nonHbie METObI U3TOTOBICHHUS JICTAJICH.

CymrHocTh ¥ (pU3HUECKUEe OCHOBBI AJIEKTPOXMMHUYECKON 00pabOTKU MaTrepuaioB. MexaHu3M
anekTposnn3a. OCHOBHBIE TEXHOJOTMUECKHE TMPOIECCHl  AIEKTPOXMMUYECKOH  00paboTKu.
KoHCTpYyKIIMM HHCTPYMEHTOB M AJIEKTPOXUMHUYECKHAX CTAHKOB.

JlyueBnie MeToabl 00paboTku. Jlazepusiit s ekt u ero cyuHocTh. CyIIHOCTh U (PU3UUecKue
OCHOBBI JIa3epHOM 00paboTku MmaTepuasnioB. (CBeToiyueBas U AJIEKTPOHHO-TTyueBass 00paboTKa.
O6opynoBaHKe U TEXHOJIIOTUHU Ja3€PHOM, CBETOIYUeBON U SJIEKTPOHHO-JIY4e€BON 00pabOTKH.

XUMHUECKHE METOAbl O00padOTKH, CYHNIHOCTb, YCTAaHOBKM, NIpPUMEHEHHE. XHMHUYECKOE
dbpesepoBanue.

Otnenounbie METOABI (PU3UKO-TEXHUYECKOH 00pabOTKH. DIEKTPONOIMPOBAHUE, MAarHUTHO-
abpa3uBHOE TMOJMPOBAHUE, SJEKTPOMAarHutHas o0paboTka. J[oCTH)KeHHWE TOYHOCTH M KadyecTBa
ITIOBEPXHOCTHOTI'O CJI0sI I€TaJIeH.

[Ina3mennas obpaboTka marepuanoB. dusnueckas CYHIHOCTh MeTOAa. TeXHOJOTHYecKHe
MPOIIECCHI TUTa3MEHHOM 00pabOTKH.

CrpyiiHass oOpaboTka wmatepuanoB. Dusnueckas CYIIHOCTh MeToja. TeXHOJIOTHYecKHe
MpoIIeCcChl CTPYHHOM 00paboTku. BogocTpyitHas (ruapoadpa3uBHasi) o0paboTka MaTEpHAIIOB.

KomOuHupoBaHHbIe MeTO/1bl HPU3NKO-TEXHUUYECKON 00paboTkH, UX Kiaccupukanus. Obmacts
MIPUMEHEHHUS. DJIETPOKOHTAKTHBIE UM AaHOJAHO-MEXaHWYECKHue MeTojabl 00paborku. IlnasmenHo- u
Ja3epHO-MeXaHu4eckass 00pabOTKH, MEKTPOIUTHO-TIIIa3MeHHass 00paboTka. PU3HMUECKUE CXEMbI U
TEXHOJIOTUYECKHE YCTAHOBKH.

2.4. UHCcTpYyMEHTAJIbHbIE CUCTEMBI
2.4.1. KOHCTPYKIMH MHCTPYMEHTAJbHBIX CHCTEM

HayuyHble  OCHOBBI ~ HMHCTpYMEHTAJBHOIO  HIpou3BojacTBa. OOmme  cBeaeHus o0
MHCTPYMEHTAIBHBIX CUCTEMAaX MAIIMHOCTPOMUTEIBHOIO IPOU3BOJACTBA. IlepcnexkTHBBl pa3BUTHUSA
MHCTPYMEHTAJIBHOIO  MpOW3BOACTBAa. HayuHble wucciegoBaHuss B 00JIaCTM  CO3JAHMS U
COBEPIICHCTBOBAHUS KOHCTPYKIIMM WHCTPYMEHTAJIBHBIX CHCTEM. JlOCTHMXKEHUS OTEYECTBEHHBIX
YUEHBIX.

CTpyKTypa MHCTPYMEHTAJIbHBIX CHCTEM aBTOMATH3WPOBAHHOTO o0opymoBaHusa. DyHKIUU U
3aJ]aud  MHCTPYMEHTAJIbHOTO oOecreueHHs. 3HAU€HHE PEXYIIUX U BCIIOMOIaTEeNbHBIX
MHCTPYMEHTOB, TpeOoBaHMs K HUM. [loHsATHE 00 MHCTpYMEHTAIBHBIX 0JI0KaX, HHCTPYMEHTAIbHOMN
HaJaJKe U UX KOMIIOHEHTAaX.

WNHcTpymMeHTallbHbIE  MaTepHalibl, MX OKCIUTyaTallMOHHbIE XapaKTepUCTUKU, 00JIacTb
IIPUMEHEHHUS] U OCHOBHBIE MAPKH.

OO01mue 3IeMeHThl U MapaMeTpbl KOHCTPYKIMI pexylnux HHCTpyMeHTOB. CocTaBHbIE YacTH
PEXYIIMX MHCTPYMEHTOB. Pexxymuii KJIMH Kak OocHOBa 000U pexyiei dactu. [loBepxHOCTH U
KpOMKH pexyniei yactu. Cuctemsl koopauHat. [lapamerpsl paboueit yacT HHCTPYMEHTOB. 3y0 U
CTpYy>K€uHasi KaHaBKa MHOT03yObIX HHCTpYyMeHTOB. LlenbHble, cocTaBHbIE M COOPHBIE KOHCTPYKIMH



WHCTPYMEHTOB.

KoHcTpykinn pexxXynux HMHCTPYMEHTOB JJIsi BBIIOJIHEHHMS OCHOBHBIX TEXHOJIOTMYECKHUX
MPOLIECCOB  00paboOTKH pe3aHueM (TOUEHUS M paCTauWMBaHUs, CBEPJCHUS, 3CHKEPOBAaHUS U
pa3BepThIBaHUA, 3yOOHape3aHus, pe3bOoHape3aHus, ¢pe3epoBaHUs, MPOTITUBAHUA, CTPOTAHUS,
nudoBanust). TUITEI THCTPYMEHTOB, IPUHIUIT PabOTHI, CXeMbI pe3anus. KuHemaruka JBYKEHUH
MHCTpyMEHTa H  3aroToBkd. OO0nacTb NpPUMEHEHHUS, TEXHOJOTMYECKHE  BO3MOXKHOCTH.
'eomeTpruyeckne ¥ KOHCTPYKTHBHBIE mapamMeTpbl. DopMbl 3yOheB MHOT03yOBIX HMHCTPYMEHTOB,
CHOCOOBI  KpeIUICHUS  PeXYyUUX JJIeMEHTOB. VHCTpYMEHTHI €  OCTPO3aTOYCHHBIMH U
3aTBUIOBAaHHBIMH 3yObsiMU. CrocoObI 3aThUTOBaHMS. PexXyline MHCTPYMEHTHI C MHOTOTPAHHBIMHU
HerepeTaunBaeMbiMu  TiacTuHkamu  (MHII).  Ilytm  coBepmieHCTBOBaHUS ~ KOHCTPYKIIHMA
WHCTPYMEHTOB.

BcenomoratenbHble  MHCTPYMEHTBI [UIsl aBTOMATU3HPOBAHHOTO oOopynoBaHusi. CHCTEMbI
BCIIOMOTATENIbHBIX WHCTPYMEHTOB B 3aBUCHUMOCTH OT CIOCO0a KPEIUICHUS HWHCTPYMEHTAILHOTO
O0moka Ha cTaHke. BcromorarenbHble HMHCTPYMEHTHI ISl TOKapHbIX craHkoB ¢ YIIY, mus
CBEPIMIBHO-(PE3ePHO-PACTOUHBIX cTaHKOB ¢ UITY, mis arperaTtHbIX CTaHKOB (pe3leAepKaTelu,
OTpPaBKH, MATPOHBI). ATperaTHO-MOAYJIbHBIE KOHCTPYKIIMH BCIIOMOTATEIbHOIO HHCTPYMEHTA.

HNucTpymenTanpHuble Hanagku. MHCTpyMEHTalbHbIE HaJdalKH [JIs arperaTHbIX CTAHKOB M
aBTOMaTUYeCKUX JuHUM, s ctaHkoB ¢ YUIIY. Hamagku nporskubiX crankoB. KoHcrpykuuu,
COCTaB, TUIOBBIE KOHCTPYKTUBHBIE PEIICHUS.

Cucrema UHCTPYMEHTOOOECTICUeHUS ABTOMAaTU3UPOBAHHOTO 00opyIOBaHUsI.
NHcTpymeHTanbHbIE HAKONMUTENTU (PEBOJIBBEPHBIE TOJOBKM W WHCTPYMEHTAJbHBIE Mara3uHbl).
Croco0Obl  aBTOMATHYECKON CMEHBI HMHCTpYMEHTa. ABToomepaTopsl. KoaupoBaHue u TOUCK
WHCTPYMEHTA.

2.4.2. OCHOBBI PALITHOHATBHOM IKCILTYATALMH,
HCIBITAHUI U HCCIEJOBAHUSA HHCTPYMEHTOB

Otanbl  3KCIUTyaTallud  MHCTPYMEHTAJbHBIX  CUCTEM  (MOATOTOBUTEIbHBIM,  3Tal
HENOCPEACTBEHHOMN padOThl, BOCCTAHOBUTEIbHBIN, XpPaHEHHUE).

ITonroroBka nHCTpyMeHTa Kk pabote. HacTpoiika HHCTpyMeHTanbHOTro OJ0Ka Ha pa3Mep BHE
cTaHka. TOYHOCTh COOPKH MHCTPYMEHTAIBHBIX OJIOKOB.

HaGmtonenune 3a paboToif MHCTpYMEHTA, NMPOBEPKA COCTOSHHUS €ro paboTOCIOCOOHOCTH,
KOHTPOJIb U3HOca. KOoHTposb 1ienocTHoCTH HHCTpyMeHTa. Obecriedenne ycinoBuid popmMupoBaHus U
OTBOJIa CTPYXKKH.

OnpeneneHre MOMEHTa CHATHUS MHCTPYMEHTa JJid HepeToukd. Bpibop crnocoba
BOCCTAQHOBJICHUS PEXYILIUX CBOWCTB HMHCTpYMEHTa. PerynupoBka M mepeHanagka COOpPHBIX
nHCTpyMeHTOB. KOHTpoOib KauecTBa BOCCTAHOBJIEHHBIX MHCTPYMEHTOB. HopmupoBaHnue pacxona
MHCTPYMEHTOB.

KoncepBanusi, ckiiaaupoBaHie U TPAHCIIOPTUPOBAHNE HHCTPYMEHTOB.

Metoabl UCOBITAHMA M HUCCIEIOBaHMS HMHCTPYMEHTOB. MeXaHMUYECKHE HCHbITAHUSA
MIPOYHOCTH, JKECTKOCTH U BHUOPOYCTOMYMBOCTHM HHCTpyMEHTAa. MeTronbl (U3NYECKOrO U
MaTEMaTHYECKOT0 MOJEIUPOBAHUS.

2.5. IIpoekTHpOBaHNE HHCTPYMEHTAJIbHBIX CHCTEM

WHcTpymMeHTallbHas cHucTeMa KaK KOMIUIEKC YCTPONCTB U CpPEACTB, OOECIEeuMBAIOIINX
nporecc  o0paboTku  moBepxHocTed — pezanueM.  CrmocoObl  peanu3anuu  (QyHKIMHA
¢dbopMooOpa3oBaHMsl TMOBEPXHOCTH JI€TAld U Cpe3aHusl NpUIlycka. TeXHUKO-IKOHOMUYECKHE
nokazaTeaM M KpUTepuun  paboTOCIOCOOHOCTM  MHCTpyMmeHTa. (OOecrnieyeHHe  BBICOKOM
MIPOU3BOJIUTEIBHOCTH U TOYHOCTU 00paOOTKH, CTOMKOCTU M HaJEKHOCTH PEXYILIET0 HHCTPYMEHTa
U MHCTPYMEHTAIBHBIX CHUCTEM B II€JIOM, TEXHOJOTMYHOCTH M 3KOHOMHYHOCTH HMX KOHCTPYKIUH.
HayuHble OCHOBBI MPOEKTHUPOBAHUS HHCTPYMEHTA M HHCTPYMEHTAIbHBIX CHCTEM pa3IU4YHOIO
TEXHOJIOTUYECKOIO0 Ha3zHadeHWs. MaTemaTuueckue MOJENIM HHCTPYMEHTOB U IIPOLIECCOB



(dhopMooOpazoBaHuUs.

MeToapl TPOEKTUPOBAHMS PEKYIIUX MHCTPYMEHTOB M MHCTPYMEHTAJIBHBIX CHUCTEM. OTallbl
npoektupoBanus. CTpyKTypHas cxemMa HMHCTpyMeHTa. lchonb3oBaHME  aHAJIOrOBOrO U
IIO3JIEMEHTHOIO METOJOB IIPU NPOCKTUPOBAHUU PEXKYIIUX MHCTPYMEHTOB M MHCTPYMEHTAJIbHBIX
cucreM. llocienoBaTenbHOCT IMPOEKTUPOBAHMS PEKYIIET0 MHCTPYMEHTA U HMHCTPYMEHTAIBHOU
CUCTEMBI.

[IpoexTrpoBanue paboueil yacTu MHCTPYMEHTA. BBIOOp MHCTPYMEHTAIBHBIX MaTepHAIIOB U
CIOCO0OB MX COEJUHEHHUs ¢ KoprycaMmu. BeiOop cxembl cpezaHus npumycka. Beibop u aHanms
TEOMETPHUECKUX MapaMEeTPOB PEXKYIIEH 4acTH MHCTpYMEHTa. BrIOOp (GOpMBI mepenHux U 3aJHUX
MIOBEPXHOCTEH MHCTPYMEHTOB. BbIOOp (OpMBI 3yObEB M CTPYKEUHBIX KaHABOK MHOT'OJIE3BUHHBIX
UHCTpyMeHTOB.  OCHOBBI ~ Teopuu  3arbuioBaHusi.  OOpa3oBaHHME  IEPETAuYMBAEMBIX U
HEIepeTayrBacMbIX IOBEPXHOCTEW HHCTPYMEHTA.

[IpodunupoBanue pexyuiero MHCTpyMEHTa. YCIOBHS (OpMOOOpa3oBaHUs MOBEPXHOCTEH
opu HuX 00pabOTKe pe3aHueM, HCIOJIb30BaHHE MX IpU BbIOOpE pa3sMEpOB HHCTPYMEHTOB.
Kunemarnyeckne  cxembl  pesanuss u  (opmooOpasoBaHus.  Vcmonp3oBaHME — CXEM
(bopmooOpa3oBaHus i pa3pabOTKU HOBBIX TUIIOB MHCTPYMEHTOB. @OpMOOOpa30BaHNe HA YPOBHE
MAaKpOIIOBEPXHOCTH M MHKPOIIOBEPXHOCTH. llorpemmnoctr, nepeHOCMMBIE HMHCTPYMEHTOM Ha
neranb. Ponp morpemHocreidt  cOopku. IIpodumnmupoBanue HMHCTPYMEHTOB Ui  0OpabOTKH
MOBEPXHOCTEH BpAIICHUS, BUHTOBBIX, c(hepruecKkux M (pacOHHBIX MOBEPXHOCTEH, IBOJIHBEHTHBIX U
HE3BOJIbBEHTHBIX MPODUIEH.

[IpoexTpoBaHue Y3JI0B KpEIUICHUS W PEryjJnpoBaHus pexyuied dactu. lIpoektupoBanue
IIPUCOCAVHUTEIPHON W HAIpPaBILIOIIEH 4YacTed MHCTpyMEHTa. MeTonbl COeQUHEHMsS YacTel
MHCTpYMEHTa B eauHoe 1enoe. CrocoObl NMpUCOEINHEHUSI HHCTPYMEHTA K CTaHKY: MOJBH)KHOE U
HenozABkHOe. DopMbl 0a30BBIX IMOBEPXHOCTEH U 3JIEMEHTOB nepenaund ycwinid. CrocoOsl
HaNpaBJICHUs HHCTPYMEHTA B paboTe, KOHCTPYKLIMU HAMPABIISAIONICH YacTH.

IIpoekTupoBaHNe HHCTPYMEHTAJIBHBIX Hanmagok. CTpyKTypa HaJIaJkH [UId arperaTrHbIxX
CTaHKOB M aBTOMaTHueckux JuHUUA. Crpykrypa Hamajnku craHkoB c¢ YIIY. IlpoextupoBanue
MHCTPYMEHTAJIBHBIX CHCTEM aBTOMAaTHU3MPOBAHHOIO NMPOU3BOACTBA. [IpMHIMIBI NPOEKTUPOBAHUSA
MPOTSDKHBIX  HAJIAJOK. MOIyJIBbHBIM NPUHIMII  IPOEKTUPOBaHMS OcHacTku. [loxacucrema
KOAMPOBaHUS MH(OPMAIIH.

CtpykTypa MHCTpyMEHTOOOECTIeUeHUs] TMOKUX TMPOU3BOJCTBEHHBIX cHUCTeM. ONTUMH3AIUS
pe3epBa pexKyIIero HHCTPyMEHTA.

PacueTrsl HHCTPYMEHTOB Ha IPOYHOCTH, )KECTKOCTh U YCTOWYUBOCTb.

2.6. TexHoJsioru4eckoe 060py10BaHue
COBPEMEHHOI0 MAIIMHOCTPOUTEIbHOI0 IPOM3BO/ICTBA

OO0mue cBemeHUsT O  TEXHOJOTMYECKOM  OOOpPYAOBaHMM  MAIIMHOCTPOUTEIHHOTO
MPOM3BOJICTBA. VICTOPHS M TIEPCIIEKTUBBI Pa3BUTHUSI CTAHKOCTPOCHHS. B3anMOCBS3b TEXHOJIOTUU U
obopynoBanusi. HayuyHbsle OCHOBBI IPOEKTUPOBAHUS CTAHKOB M CTAHOYHBIX CHCTEM, POJb HAYKH B
COBEpIICHCTBOBAHWN W CO3JIaHUW HOBBIX KOHCTPYKIIMA METAJLUIOPEXKYIIUX CTaHKOB. HaydHbie
HCCIIETOBAHMS B 00JIACTH TEXHOJIOTUYECKOTO 000PYIOBAHHUS.

OCHOBHBIE BHJIBI TEXHOJOTHYECKOTO OO0OpYyJIOBaHMs. MeTaUIOpek YU CTaHOK Kak
TexHoJoruueckass mammHa. OCHOBHBIE CHCTEMBI M y31bl cTaHka. Kiaccudukamusi CTaHOYHOTO
000pyI0BaHUS.

TexXHUKO-DKOHOMUYECKHE MMOKa3aTeu M KPUTEPUH PabOTOCTIOCOOHOCTH TEXHOJIOTHYECKOTO
obopymoBanus.  OCHOBHBIE  3aJaud 1O  T[IOBBIICHHWIO  TEXHWYECKOTO  ypPOBHA |
KOHKYPEHTOCTIOCOOHOCTH METalIo00padaThIBAIOIIET0 000PYAOBAHHUS.

OCHOBHBIE y3IBI W MEXaHU3Mbl TEXHOJIOTHYECKOTO OOOpYJOBAaHUS: MEXaHU3MEI,
W3MEHSIONINE CKOPOCTh IBUKECHHS; MEPUOTUIECKUX (TIPEPBIBUCTHIX) IBUKEHHUH; CYMMUPYIOIIHE;,
BO3BPATHO-TIOCTYNATEIbHBIX  JBW)KCHHW; JeNUTENbHBIC. [IpUBOABI  TJIABHOTO  JIBHDKCHHUSI.
[Inunnensubie y3mbl. [lpuBoasl mogaun. Tarosele MexaHu3Mbl. bazoBeie netanu. Hampasmistomue.

[Tpormiecc oOpazoBanms MOBEPXHOCTEH JeTaliel pe3aHreM Ha cTaHkax. [IpousBojsimue JIMHUA



MOBEPXHOCTU. MeTronsl  00pa3oBaHUS MPOM3BOIAIIMX  JUHMHA. J[BHXKeHHMS B  CTaHKax.
Kunemarnueckue cBsi3u B cTaHkax. KuHemarmdeckas cTpykTrypa craHka. Kunemaruueckas
HACTPOMKA CTaHKA.

VHHUBepcallbHble METAIOpEXKylue CcTaHkd. Ha3HadueHne, KOMIIOHOBKAa, KHWHEMAaTHKa,
OCHOBHBIE y3Ibl. PacueTHble mepeMelieHus, ypaBHEeHHsT KuHeMaTtudeckoro Oamanca. CTaHKH Ui
00paboTKU TeNl BpalLeHUs: TOKapHbIE, TOKAPHO-PEBOJbBEPHBIE, TOKAPHO-IOO0OBBIE, KapyCeIbHbIE
cranku. CTaHku s 00pabOTKH OTBEPCTUI: BEPTUKAIBHO-CBEPIUIIbHBIE, KOOPIUHATHO-PACTOYHBIC
U anMa3Ho-pacTo4Hble cTaHKU. CTaHKu Juisi 0OpaOOTKM NpU3MAaTHUECKUX JAeTalel: (pe3epHble
CTaHKH, CTAHKH CTPOTaJIbHO-TIPOTSHKHON TpymIibl. 3y0000padaThIBaroue CTaHKH: 3y001010eKHbIe
u 3yOoQpe3epHble CTaHKM; CTAHKU JI1 0OpabOTKM KOHHMYECKHUX KOJIEC C MPSIMBIM M BUHTOBBIM
3yooMm. 3arpuioBouHble cTaHkH. CTaHKM 111 abpa3uBHOW 00pabOTKU: Kpyriouuin(oBalbHBIE,
XOHUHIOBaJIbHBIE, CyNEP(PUHULIHbIE, JOBOJOYHBIE CTAHKH.

CucteMbl aBTOMAaTH3MPOBAHHOTO  yIpaBieHUs cTaHkamu. Kraccupukamus cucrem
yIpaBJIEHUS] CTAaHKaMH. Y3JIbl CUCTEMBI YIIPABICHUS. YIIpaBJI€HHE C MOMOILBIO KYJauKOB, YIIOPOB,
KonupoB. TokapHbIE aBTOMATbl U MOJYaBTOMAThl. ABTOMAThl (PaCOHHO—IPOIOJHLHOTO TOYCHHS.
TokapHo-peBoJIbBEpHBIE aBTOMAThl. MHOTOIINUHAEIbHbIE aBTOMaThl. Ha3HaueHne, KUHEMaTuka,
pacyeT HaCTPOMKH.

Cranku ¢ YITY. OcoGeHHOCTH KOMIIOHOBKM M KOHCTpYKUMHU cTaHKoB ¢ YIIY. OcHoBHbIE
IPUHIUIIBI YUCIIOBOTO MporpaMmHoro ympasineHus. Knaccugpukanus cuctem UITY. Iloaroroska u
3anuch nporpamm. Cnensmumii npuBox B cucremMax UYIIY. Jlarumku oOpaTtHOM — CBSI3M.
Muoroonepaunonusie cranku ¢ YITY. YerpoiicTBa 1isi ycTaHOBKM HHCTPYMEHTOB (Mara3suHsbl), X
pacnosnoxeHue Ha craHkax. CrnocoObl mneperayd MHCTPYMEHTOB M3 MarasuHa B IINHMHJENb U
o0OpaTHoO.

ArperartHble CTaHKH. THUIIOBbIE KOMIIOHOBKM arperatHbiX CTaHKOB. CHJIOBBIE T'OJOBKH.
nunaenbHbIE KOPOOKH U HACAKU.

ABromarmueckue nwHMH. Hasnauenwe. Kiraccupukamuss mo Ty oOOpyIOBaHUS; TIO
pacroio’keH!o 000pyJOBaHUs; MO XapakTepy cBsazeil. OOOpyaoBaHUE aBTOMATHMUYECKUX JIMHHM.
TpaHcriopTHBIE MEXAaHU3MBI JUIsl aBTOMATHYECKHUX JIMHUH.

Ob6opynoBanue A GU3MKO-XUMHUECKOW 00paOOTKU. DINEKTPOIPO3UOHHBIE CTaHKU. CTaHKU
VIS AIEKTPOXUMHUYECKOM 00paboTku. O6opynoBaHue Uil yIbTpa3ByKoBoil 00padoTku. CTaHKH JUIs
Jy4eBOoi 00paboTKH.

TexHonornueckoe o0OpynOBaHUE ISl HAHECEHMsI TOKPBITUI M YIPOYHEHHUS MOBEPXHOCTEH.
OO6opynoBaHue A aBTOMaTUYECKON COOpKU. ABTOMAaTU3MPOBAHHBIE COOPOUHBIE JINHUM.

TexHonornueckoe o00Opy/nOBaHWE THUOKUX NPOU3BOJCTBEHHBIX CHUCTEM. XapaKTepHbIE
ocobenHoctH I'TIC. Tuns! I'TIC. Yposuu aBroMaTtuzammu I'TIC. CTpykTypHBIE U KOMIOHOBOYHBIE
cxemsl ['TIC.

VYcTpoiicTBa 11 OTBOAA CTPYXKU. BHIBl yCTpOMCTB 11l OTBOAA CTPYXKKHU: IIIACTHUHYATHIE
KOHBeHepbl, CKpeOKOBbIE KOHBEHEpHI (ILIeMHbIE, CKPEOKOBO-IIITAHIOBBIE, CKPEOKOBBIE TOJIKAIOIIETO
TUna), BUOpallMOHHbIE KOHBEHephl, IIHEKOBbIE KOHBEHEPhl, MArHUTHBIE KOHBEHEpHI.

2.7. IIpoekTHpOBaHUe U IKCIUIYATANMSA TEXHOJOTHYECKOro 000py10BaHUs
2.7.1. Metonosorn4ecKkue OCHOBBI IPOCKTHPOBAHUA TEXHOJIOTHYECKOTr0 000py10BaHu s

CopepxaHue mpolecca MPOEKTUPOBAHUS HOBBIX  KOHCTPYKLUHMH  TEXHOJOTHYECKOIO
obopynosanus (TO). IlpornosupoBanue koHcTpyKuuii TO. MeToasl NpOTrHO3UPOBAHUSA: METOA
AKCTPAIMOJISINK; METO/ SKCIIEPTHBIX OL[EHOK; METO/ MOAECITUPOBAHUS.

Oranel NPOEKTUPOBAHUS CTAHKOB. ABTOMAaTH3MPOBAHHOE NpOeKTUpoBaHue. IIpoexTHbIe
KpuTepud U orpanuyeHus. CTaHmapTuzalus Npud KOHCTPYHPOBAHHM: YHU(UKALWSA, TUIH3AIUS,
arperatupoBaHue. Moy IbHBIM IPUHINUIT KOHCTPYHUPOBAHUS.

Martepuansl, npumensiemsle B TO. Bpibop matepuanos ans neraneit TO. Tepmuueckas
00paboTka cTaiau. XMMHKO-TepMHUEcKas 00paboTKa CTalu.



OOocHOBaHHE TEXHUYECKHX XapaKTEPUCTUK CTaHKOB. OOOCHOBaHWE Iuara3oHa CKOPOCTEH
IJIaBHOIO MpHBOJa M npuBoaa noaad. OOOCHOBaHME palMOHAJIBHOW MOIIHOCTH IPHUBOAHBIX
JIBUTATENEH.

IIpoekTpoBaHue KUHEMAaTHYeCKOM cxeMbl. [IpuBox €O CTyneHYaTbIM HM3MEHEHUEM
ckopocreil. OOocHOBaHME BBIOOpa TreOMETpUYECKOro psaga. JlyueBas auarpamma. [IpuHIHIEI
BbIOOpa CTaHAAPTHBIX 3HAUEHUH 3HaMEHaTes sl FEOMETPUYECKOTo psija.

Pazpabotka 1 BbIOOp pallMOHAIBHBIX KOHCTPYKIUH MEXaHM3MOB U Y3JIOB METAJUIOPEKYIIHX
cTaHKoB. KpuTepuu OLCHKM KOHCTPYKLHUHU y3710B. Te€XHOIOrMYHOCTh KOHCTpYyKUMH. Hane:xHOCTS,
TOYHOCTb U JKECTKOCTb KOHCTPYKLUH. TeXHMUYECKHE YCJIOBUS M KOHCTPYKTUBHBIE OCOOCHHOCTH
3JIEMEHTOB KOPOOOK CKOPOCTEH U 1ojay (3yOuarbIx nepeaad, BajioB, OOp U Jp.).

VYyer nuHaMuueckoro kputepus npu npoektupoBanuu TO. J[nHaMuyeckas cuctemMa CTaHKa.
Crarnueckne W JIWHAMHYECKHE XapakTepucTuku. YactoTrHple XapakTtepuctuku (AUX, DOUX,
A®YX). Yactoraslie xapaktepuctuk DYC ¢ onHOU cTeneHpio cBo0oabl. OCHOBHBIE TOKA3aTeIn
JUHAMHMYECKOro KadecTBa. Kpurepuum yCTOWYMBOCTH AMHAMMYECKOM cHUCTEMBI. JlMHaMudeckue
Mozenu YC craHka. JluHaMHuecKre XapaKTepUCTUKH NPOLIECCa PE3aHMs U TPEHHUS.

Hanexxnocts u  poaroseuHocts TO. Harpy3ku B mammHax. PacdeTHble  3aKOHBI
pacnpeseneHuss Harpy3ok. Pexumbl pabOThl MallMH M MEXaHM3MOB. MeToabl CHMKEHUs
CTaTHUYECKUX U JUHAMMYECKHUX Harpy3ok. Hajne:kHOCTh B Iepuol HOpMaJIbHOM SKCIUTyaTallud MalIu
U B IEpUOJ HM3HOCOBBIX OTKa30B. HaznexHocTh cuctem c pesepBupoBanueM. HanexxHocTh
AJIEMEHTOB MEXaHUYECKUX cUCTEM. Mozienu napaMeTpuyecKux OTKa30B.

Tennosele nepopmanyu TO. TernnoBble MOTPEMIHOCTH U UX BIIMSHUE HA TOYHOCTb CTAaHKA.
Pacyer MoImHOCTH TeIIOBbIACIEHUS B MeXaHn3Max U cucreMax TO. Pacuer TemnepaTypHbIX nojael
OCHOBHBIX 2JIEMEHTOB CTaHKa. TeruioBble cMelieHus: JopMooOpa3yIoUINX y310B CTaHKA.

Xyno)KEeCTBEHHOE MpoeKTHpoBaHue U 3proHomMuka TO. KOMIOHOBKHM TEXHOJIOTMYECKUX
mamuH. OOmue TpeOoBaHHWS TEXHWYECKOH OCTETUKH. JProHOMHYECKHE TpeOOBaHUS,
npenbsaBisieMble K npoektupyeMoMy TO. Yder aHTpOIOMETpUYECKHX XapaKTEPUCTHK YEJIOBEKa
IIPU IPOSKTHPOBAHUY CTAaHKOB. TpeOoBaHUs K cpecTBaM oToOpakeHust nHpopmaruu. TpedoBaHus
K OpraHam YyIpaBJI€HHMsI CTAaHKOM. DCTeTHYECKUEe TpeOOBaHNUs, IPEAbSBIIsIEMbIE K IPOCKTUPYEMOMY
TO. IlBer B Xxy10xecTBEHHOM KOoHcTpyuposanuu TO.

2.7.2. PacuyeT 1 KOHCTPYMPOBaHHE MPUBOI0B U 0230BbIX y3J/I0B CTAHKOB

Kunematnueckuii pacuer kopoOok nepenad. CtpykrypHas dopmyna. ['padoanamutudeckuii
METOJl pacueTa NMPHUBOJOB CTaHKA. BHIOOpP ONTHUMAaIbHOIO BapHaHTa MHOMKUTEIBHOW CTPYKTYpBHI.
CTpyKTypbl C Hallo’keHUEM CKOpocTe. OCOOEHHOCTH MOCTPOEHUS CTPYKTYPbl C MHOTOCKOPOCTHBIM
nsuratenem. Pacuer uymcen 3yObeB TIpYyNNOBBIX Hepeaad. MeTon HaMMEHBIIEro KpaTHOTo.
Kunemarnueckuil pacyet MpuBOJIOB MPU UCIIOIb30BaHUHU OECCTYIIEHYATOr0 PETyIUPOBaHUS.

OcoO6eHHOCTH KMHEMaTHYEeCKOro pacueTa MPHUBOAOB MM0Jay. 3aBUCHMbIE U HE3aBUCHUMbIE
npuBoja noaad. Kunemarndeckuil pacuer NpuBOJOB Moj1a4y Hepe3bOoBoro tumna. Kunemarnueckuit
pacueTr MPHUBOJOB I0J1a4 Pe3bOOBOro0 TUMA. 3BEHO HACTPOMKM M MHOXKHMTEIbHBIM MEXaHU3M.
MexaHu3Mbl 3B€Ha HACTPOMKH.

KopobOku mepenau co ciaoxeHHOH CTpykTypoil. CrocoObl COeAMHEHUS IOMOJHUTEIbHBIX
CTPYKTYp. Uuciio BapuaHTOB CII0KEHHOM CTPYKTYpHI. [locTpoeHne CTpyKTypHBIX CETOK U rpadpukoB
4acTOT BpalLICHMUSL.

Mnunaensubie  y3nel (IIY). OcHoBHble TpebGoBanus. Martepuansl U TepMooOpabOTKa
mnuHaene. KoHcTpykuus nepenHero koHua mnuHAend. IlpuBon BpamieHWs IIIAHZIEIS.
KoHcTpykunn mmnuHaenbHbIX onop kadeHus. CrnocoObl co3gaHusi IPeIBapUTEIBLHOTO HATATa.
I'mapoauHamMuyeckue M THAPOCTATUYECKUE ONOPHI INMHUHIENBHBIX Y370B. CXeMbl KOMIIOHOBOK
MIMAHAEBHBIX y3710B. Cmaska Y. Pacuer mmuHAens Ha KECTKOCTb.

MexaHu3mbl Ui OCYLIECTBIICHUS NPSIMOJMHENHBIX JBHXEHUH. KynaukoBble MEXaHU3MBI.
[Tepenaya BUHT-raiika CKOJIbXkeHHs. PacyeT Ha MPOYHOCTh U U3HOCOCTOMKOCTB. ['mapocraTnyeckas
nepenaya BUHT-raiika. Ilepenaya BUHT-railka KaueHWsS: KOHCTPYKLUH, METOIbl CO3JaHUS
MpeIBAPUTENIbHOTO HaTAra. PacueT TATOBBIX YCTPONCTB NPUBOAOB IOJa4 Ha YCTOWYHBOCTb,



JOJITOBEYHOCTD, KECTKOCTD, 110 KPUTUYECKOU YaCTOTE BPALLCHUS.

Kopniycasie aetanu u y3ibl. Ctanunabl. CTOMKH, TOTIEPEYNHBI, KOPOOKH CKOPOCTEH | Mojad.
Cymmoptsl. Ctonsl u mnanman6sl. KonerpyktuBHble ocobeHHocTH. Popmel. Marepuansl. Pacuer
0a30BBbIX JeTasiel Ha xKecTKOCTh. COCTaBICHNE PACUETHBIX CXEM.

Hanpasnsiromue crankoB. Knaccudukamus. @opma momnepeyHoro ceudeHusi. HampapneHue
CMELIAHHOTO TPEHMs: MaTepuallbl M TEepMOOOpabOTKa; pEryJIMpoBKa 3a30pOB;  3allUTa
HaIpaBAOIKX. [ MApOAMHAMUYECKHE HANPABIAIOIIME: ONPEIEICHUE MTOABEMHON CHJIBI U CHUJIBI
TPEHHUs; PEKOMEHJALMU IO BHIOOPY pa3MepoB; BapUaHThl HCIOJIHEHUS CMa304YHbIX KaHABOK.
I'mppocTaTudeckue HanpapisAOIIKE: CUCTEMBbl NHUTAHHUS KAapMaHOB; 3aMKHYTbIE M Pa30MKHYTBIC
HaMpaBJSIOIIME; SKCIUTYyaTallMOHHbBIE XapaKTEepUCTUKH; (POPMBI KapMaHOB; 00JacTh IMPUMEHEHHUS.
AbdpocTaTHUecKHE HaNpaBiSIOLIUE: OCOOEHHOCTH 3KCIUIyaTallUH; JKECTKOCTh M Hecyllas
CIIOCOOHOCTh; PEKOMEHJALMU 10 BbIOOPY pa3mepoB; obnacTh npuMmeHeHus. Hampasnsromue
Ka4eHHUs: KJIacCH(UKaIus; MaTeprall U TepMooOpabOTKa; pa3Mephl U YHCIIO TEJT KaueHHs; CIIOCOOBI
CO3/1aHHS U KOHTPOJIS NPEABAPUTENBHOIO HATAra; pacdyeT HANpaBIAIOIUX Ka4yeHHUs HA MPOYHOCTD,
KECTKOCTb, JOJITOBEYHOCTh, IOTEPU HA TPECHHUE.

2.8. I/ICCJ'ICJIOBaHI/Ie, HCIIbITAHUA U JUATHOCTUPOBAHUEC TEXHOJOTNIECCKOI'O oﬁopynonaﬂnﬂ

Ilenb M OCHOBHBIE 33Jaud NPUKIAIHBIX HCCIEIOBAaHUN B O0JIACTU TEXHOJIOTUYECKOTO
obopynoBaHusi. OCHOBHBIE 3Tallbl 3KCIIEPUMEHTAIBHBIX HcCleAoBaHUM. HaTypHbIil 1 MalIMHHBIHA
OKCIIEPUMEHT. AKTHBHBIE M IIACCUBHBIE METOJbl AKCIEPUMEHTAJIbHBIX HCCIEJOBaHUI. Bumpl,
METO/IbI ¥ IOTPEIIHOCTH U3MEPEHUM.

OOpaboTka OMBITHBIX JaHHBIX. MeETOJbl CTATUUECKOIO aHajIu3a OIBITHBIX JaHHBIX, IPU
UCCIIeIOBAaHUM paboYMX MPOLIECCOB MALIMH: METOJ HAaUMEHBIIMX KBaJIpaToB, OAHO(MAKTOPHBIHI
CTaTUCTUYECKUH aHAJIU3 HKCIIEPUMEHTAIbHBIX JIaHHBIX.

MeTto/ TUIaHUPOBAHUS SKCIIEPUMEHTOB. IlaccuBHBIN IKCIIEPUMEHT. AKTHBHBIN 3KCIIEPUMEHT
U ero mocTaHoBKa. MHOTO(aKkTOPHBIA aKTUBHBIA AKCIEPUMEHT THUIIA n. O0paboTka pe3yabTaToOB
(aKTOPHOr O 3KCIIEPUMEHTA.

HccnenoBanne TeoMETpUYECKMX UM KHHEMAaTHYECKHX XapaKTepUCTUK 00O0pYyJOBaHMS,
TOYHOCTM M JKECTKOCTH TEXHOJOIMYECKOM MaIlMHBI, M3HOCA, IAUHAMMYECKHX M IIYMOBBIX
XapakTepucTHK. lccienoBaHue TEPMOYNPYIMX XapaKTEPUCTHK TEXHOJOTMYECKOW MAallUHBbI.
ABTOMaTH3aIMs JKCIIEPUMEHTAIBHBIX HMCCIENOBAHUN CTAHKOB. M3MepHUTENbHO-IMAarHOCTHYECKHE
KoMIuiekchel. @yHkunu 9BM B kommiekcax.

MeTobl UCTIBITaHUS TEXHOJIOTHYECKOT0 000pyAoBaHus. BriOop nokaszarenel Ui BHIXOAHBIX
napaMeTrpoB obopynoBaHus. Pa3paborka meroauku ucnbiTaHus. OCHOBHBIE BHJIbI UCIBITAaHUH.
HccnenoBanus ONMBITHBIX 00pa3loB, MPUEMOYHBIE UCHBITAHUS CEPUMHBIX MAIlWH, KOHTPOJbHbIE
UCIBITAaHUS MalllH, HaxoJIAUIMXcd B JKciulyarauuu. [Iporpamma u ycioBUs MpOBEIEHUS
UCIBITAaHNUHM Ha XOJIOCTOM XOAY U IOJ Harpy3Koi. McnblTaHus Ha HaJIe)KHOCTb.

HuarnoctupoBanue TO. OOBEKTHl JUarHoCTHpOBaHUS. JlMarHOCTUYECKWE MPU3HAKU U
pe3ysnpTaTel  AMarHoctupoBaHusa.  DyHKIMOHAJIBHOE M TECTOBOE  JIMAarHOCTUPOBAHHE.
JlnarHocTupoBaHHE COCTOSIHUSI 00OpynoBaHMs. JIMarHOCTHPOBAHHUE 3JIEMEHTOB TEXHOJIOIMUECKUX
CUCTEM: IIPUBOJOB, y3JIOB U MEXAHU3MOB, MHCTPYMEHTAJIBHBIX CHUCTEM, TPAHCIOPTHBIX CHUCTEM,
CUCTEM yrpaBlieHUsI. MeTo/1bl MOBBIIEHUS HAJEKHOCTH ITyTEM JUarHOCTUPOBAHUS.

2.9. JkemyaTalus 1 pEMOHT TEXHOJIOTHYECKOro 000py10BaHH s

VYnakoBka, TpaHCIOPTUPOBAaHHME W  paclakoBka oOopynoBaHusi. BHyTpuzaBojackue
TpaHcnopTupoBKu. [lomemenus s crankoB. HazHadueHue u cojiep)kaHue nacrnopToB CTAaHKOB.

@DyHIaMEHTbl TEXHOJOTHYECKOro OO0OpYIOBaHUS: TpeOOBaHUS; KOHCTPYKILHS; MaTepHal;
TEXHOJIOTUSI M3TOTOBJIEHUS. YCTaHOBKa CTaHKOB Ha ¢yHaameHTax. Pacuer ¢QyHIamMeHTOB.
Bubpousonupyromas ycTaHOBKa TEXHOJIOTHYECKOT0 000py/JOBaHUSI.

Cma3ka craHkoB. TpeOoBaHMS K cMa30uHbIM ycTpoiicTBaM. Kiaccuukarus cMazodHbIX
MaTepualioB U NpeAbsABIseMble K HUM TpeboBaHus. MHaycTpuadbHble Macia W IUIACTUYHBIE



cMma3ku. OCHOBHBIE TapaMeTpbl CMa304HBIX MaTepuanioB. CrocoObl cMa3KU TEXHOJIOTHYECKOTO
obopynoBanus. CMa3ouHbIE YCTPOMCTBA M CHCTEMBl CMa3Kd. YCTPOMCTBA KOHTPOJIS pPabOTHI
CUCTEMBI CMa3KH.

CMa304HO-0OXJIXKJAIOUINE >KUJIKOCTH. YCTPOMCTBO cUcCTeMbl oxyaxzaeHus. OmnpeneneHue
IIPOU3BOJIUTEIIBHOCTH CUCTEMBI OXJIaXKICHUSI.

OrneHkKa TOYHOCTH CTAaHKOB B AKCILTyaTaliuu. MoJiesib U3MEHEHHsI TapaMeTPOB 000pyI0BaHUS
BO BpemeHu. HeoOpaTtumble M3MEHEHHS B TEXHOJOTHMUECKOM oOopyaoBanuu. Kiaccudukarms
MIPOLIECCOB CTAPEHHUSI 110 BHEIIHEMY MPOSIBICHUIO.

Mexanu3mbl obecrieueHus] TOYHOCTH 0OpabOTKH. YIpaBiieHHE TOYHOCTHIO. MeXaHH3MBbl U
CUCTEMbI 00ECIIeUeHUs] TOUHOCTH IOJIOKEHHSI U TPACKTOPUH JBI)KEHHUSI pabOuMX OpPraHOB CTaHKA.
Crioco0Ob1 KOMIIEeHCauy morpenHocTei. CUCTeMbl aKTUBHOTO KOHTPOJIS.

[IpuHIMIBI TOCTPOEHUSI CHUCTEMbl peMOHTa. Buabsl peMoHTHBIX pabor. CucreMa IJIaHOBO-
npenynpeaurensHoro pemonra (IIIIP). ®opmupoBaHue CTPyKTYypbl PEMOHTHOTO LMKJIA.
OmpeneneHue JUIMTEIBHOCTH PeMOHTHOro Imkia. OO0bembl paboT Ha OTAeHbHBIX 3Tamax [II1P.
[TonroToBka W oOpraHu3anus MPOU3BOJACTBA pEMOHTHBIX pabor. CocraBieHue JePeKTHON
BeqoMmocTH. Kareropuu cioxHocTH peMoHTa. PemoHTHas enuuuna. HopMaTuBbl TpyAOEMKOCTH
PEMOHTHBIX paloT.

TexHomornueckue  mpoIecChl, MPUMEHsIEMble TMpPU  PEMOHTE  TEXHOJOTHYECKOIO
obopynoBanus. O4rcTKa W MPOMBIBKA JaeTanell u y3i10B. Pa3zbopka obopynoBanus. Jledexrarus
JIeTajieH.

TexHonornyeckue MpOUECChl BOCCTAHOBICHUS AETajJ€d W COCAUHEHHN MamuH. MeTobl
BOCCTaHOBJIEHHsI mocaaok. Ilmactuueckoe nedopmupoBanue. XpomupoBaHue. JKenezHeHHE.
Mertamu3zanus. DJIeKTponTrudeckoe Hatupanue. CBapka n HamaBka. OcoOeHHocTH 00paboTKH
pe3aHueM BOCCTaHaBIMBAEeMbIX JeTajieil. BbiOOp U BOCCTaHOBIEHHE TEXHOJOTHUECKHUX 0a3.
BoccranoBnenue TUIOBBIX NOBEpXHOCTEH neraneid. OCOOEHHOCTH PEMOHTA OTAEIbHBIX JIeTalel U
y3JI0B METAIJIOPEXKYIINX CTAHKOB.

banancupoBka poTOpoB M MINMUHACIBHBIX y3710B. OcHOBHBIE OHATHS. CIIOCOOBI YCTpaHEHUs
nucbanancoB. CtaTuueckas U [uHaAMU4eckas OanancupoBka. Kimacchl TOUHOCTH OalaHCUPOBKHU.

Co6opka 00bekToB peMoHTa. OKpacka 060pynoBanus. TeXHOIOTHYECKUN TPOILIECC OKPACKH.

MonaepHu3zaiys TEXHOJIOTHYeCKOro 000pyioBaHust. MeToabl yCHiIeHHsI Cl1a0bIX 3BEHBEB.
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PA3JIEJI 3. TEXHOJIOI'USA MAIIMHOCTPOEHUA

3.1. KauectBO MOBEPXHOCTH U IKCILIyaTAallHUOHHBIC CBOMCTBA JeTajiei
MalIMH 1 HHCTPYMECHTOB

OcHOBHbIE MapaMeTpbl KauecTBa MoBepxHocTH. lllepoxoBarocTs MOBEPXHOCTH U (PU3MKO-
MEXaHUYECKHE CBOMCTBA MOBEPXHOCTHOrO cJos (AedopMarMoHHOE YHPOYHEHHE, OCTATOYHBIC
HaNpsDKEHUsl, MUKPOCTPYKTYpa M CyOCTpyKTypa). 3aBUCUMOCTb (PU3UKO-MEXaHHUUECKUE CBOWCTB
MOBEPXHOCTHOTO CJIOSI OT PEXHUMOB M METOAOB 00pabOTKM M Apyrux (axkropoB. @opMupoBaHuE
IIOBEPXHOCTHOI'O CJI0sl Ipu 00paboTke pe3aHueM. DOpMHUPOBaHHE IOBEPXHOCTHOIO CIIOSI IPU
obpaboTke mrdoanueM. PopMHPOBAHUE TOBEPXHOCTHOTO CIIOSI TPH 00pabOTKe MOBEPXHOCTHBIM
IUTACTUYECKUM JleopMHUpoBaHUeM. Poib TEIIOBBIX MPOLECCOB B 0OpPa30BaHUU MOBEPXHOCTHOI'O
cios. MeToapl HCCIENOBaHUS IIEPOXOBATOCTH. MeTonsl HccienoBaHusd Ae(opMalnOHHOTO
ylnpouHeHHus. MeToabl HCClIeOBaHUS OCTaTOYHBIX HampspkeHuil. [IpumMensiemas Ttemmepartypa.
PernameHTHpOBaHHE MapaMETPOB KadyecTBa IOBEPXHOCTH. TpeGoBaHMS K MIEPOXOBATOCTH B
3aBUCUMOCTH OT TOYHOCTH JeTajlell M ycloBHH MX 3KCIuyaTtanuu. MccienoBaHus ydeHbIX IO
BIMSIHUIO METO/IOB 00pa0OTKM Ha KayecTBO ITOBEPXHOCTH. BimsHWE MIEpOXOBATOCTH Ha
HKCIUTyaTallMOHHbIE CBOMCTBa JAeTaneil MalMH (COMPOTHUBICHHUE YCTAJIOCTH, HU3HOCOCTOMKOCTb,
KOHTAKTHYIO )KECTKOCTh M KOHTaKTHYIO BEIHOCIIMBOCTD). BiusiHre neopMainoHHOTO yIPOYHEHUS
Ha SKCIUTyaTallMOHHbIE CBOMCTBA JleTajlell MalluH (CONPOTUBJIEHUE YCTaJIOCTH, H3HOCOCTOMKOCTB,
KOHTAKTHYIO JKECTKOCTb M KOHTAaKTHYIO BBIHOCIHMBOCTH). BIMSHHME OCTaTOYHBIX HaNpsHKECHUN
HKCIUTyaTallMOHHbIE CBOMCTBa JAeTaleil MallMH (CONPOTHUBICHHME YCTAJIOCTH, W3HOCOCTOMKOCTB,
KOHTAKTHYIO JKECTKOCTh M KOHTAKTHYIO BBIHOCIMBOCTB). BIUSHHE CTPYKTYpPHOTO COCTOSHUS
IIOBEPXHOCTHOT'O C€JI0S Ha OSKCIUTyaTallUOHHbIE CBOMCTBAa JeTajedl MalMH (CONpPOTHBIIEHUE
YCTaIOCTH, U3HOCOCTOMKOCTh, KOHTAKTHYIO KECTKOCTh W KOHTAaKTHYIO BBIHOCIMBOCTH). BnusHue
IIEPOXOBATOCTH HA CTOMKOCTh MHCTpyMEHTa. BiusHue nedopMallMOHHOTO YIPOYHEHUS Ha
CTOMKOCTb MHCTPYMEHTa. BiMsHME OCTAaTOYHBIX HANPSKEHWM Ha CTOMKOCTh HHCTPYMEHTA.
BnusiHue CTpyKTYpHOTO COCTOSIHMSI TOBEPXHOCTHOTO CJIOSl HA CTOMKOCTh HHCTPYMEHTA.

3.2. TexHosiornueckoe odecrnevyeHne NOBbIIECHUS IKCILIYATAIIMOHHBIX CBOMCTB JIeTaJjiei
MAIIMH U CTOMKOCTH HHCTPYMEHTOB

OcHOBHbIE MOHATHUS U OIpeneieHHs (HaAeKHOCTb, JOJITOBEYHOCTh, OTKa3 U Jp.). OCHOBHbIE
BH/Ibl pa3pyLICHUs JeTaled MalluH U UHCTPYMEHTOB (M3HOC, YCTAJIOCTHBIE U3JIOMBI, YCTAIOCTHOE
BBIKpAIllUBaHNWE, KOPPO3HOHHAs YCTaJOCTh, IMOJ3y4ecTb U JAp.). Buumpl HecoBeplIeHCTB
Kpuctaymmueckod pemerku. Juarpamma W.A. Opunra «compoTuBieHue JedopMmanuud —
KOJIMYeCTBO JeeKToB (aucnokaiuii)». CTpykTypHas HEOJHOPOIHOCTh U €€ BIMSHUE Ha IPOYHOCTh
C MO3UIMH 3HepreTuyeckoil Teopun npounoctu B.C. MBanoBoii. IlyTu moBbIlIEeHUS TPOYHOCTH
MOBEPXHOCTHOTO CJI0A. 3a/laui TeXHOJIOTHYECKOr0 00EeCleYeH s MOBBIIICHUS SKCIUTyaTalluOHHBIX
CBOMCTB JieTaiell MallliH U UHCTPYMEHTOB (POPMHUPOBAHMEM MOBEPXHOCTHOTO CJI0sl. YTIPOUHEHUE U
ero OocHoBHas 3ajada. OCHOBHBIE METOJbl YINPOYHEHUS, NMPUMEHsAEMble B HE(TIHOM M 0OLIeM
MalIMHOCTPOEHUH, CTAHKOCTPOCHUH, HHCTPYMEHTAIILHOM IPOU3BOJICTBE.

3.3. YnpoyHeHHe MEeTOAAMH NOBEPXHOCTHOIO INIACTHYECKOI0 1e()OPMUPOBAHUS,
TepMOYNIPOYHEHHE

[Iporecchl, mpoUCXOIAIIME MPU MOBEPXHOCTHOM IuTacTHueckoMm nedopmuponanuu (IIT11I).
MexaHn3M NOBEpXHOCTHOTO MIacTH4ecKoro aedopmupoBanus. dusnueckas npupoja ynpouyHEeHUs
cTajeil B pa3sHOM CTPYKTYpHOM cocTostHUU. TeroBoit 3¢ ekt npu obpadbotke I/, OcHoBHBIE
napaMmeTpsl nponecca. [loHsTHe 00 ymnpouHsOmENd U OTAEIOYHO-YIPOUHSIOUeH o00paboTke.
ITporiecc oOpa3oBanus mepoxoBaTocTei. Hakien MmoBepXHOCTHOTO CIIOS U €ro 3aBUCHUMOCTb OT
napaMmeTpoB mnpouecca. opMmupoBaHue OCTATOUYHBIX HampsykeHud. Bnusiaue mertomos [T/ Ha
TEOMETPHUECKYI0 U Pa3MEpPHYI0 TOYHOCTb. (OCHOBHBIE METO/AbI 00pabOTKM  HapyKHBIX



MOBEPXHOCTEH IUIaCTHUECKUM zAedopmupoBanueM (00ayBKa ApoObIO, JAMHAMUYECKUN HaKIIET,
IIPOKAThIBAaHUE, OOKAaThIBAHME pPOJMKAMM M IIAPUKaMHU, aJIMa3HOE BBIIJIA)KMBAaHHUE, YCKaHKa,
YIBTPa3BYKOBOE YIPOYHEHHE, OOpadOTKa METAUIMYECKMMH ULIEeTKaMH, JApoObI0 U T.1.).
ITpumensiemoe 00OpyAOBaHHE M MHCTPYMEHT. BinsHue mMeronoB oOpabOTKM Ha CONPOTUBIICHUE
YCTaJIOCTH, KOHTAaKTHYIO BBIHOCIMBOCTH, H3HOCOCTOWKOCTH, KOPPO3UOHHYIO CTOUKOCTD, CTOMKOCTh
uHCTpyMeHTa W np. Texnomorus o6padotku IIIIJI. Bridop pexumorB ob6pabotku. Ilpaktuka u
nepcnektuBbl npumeneHus III1J] B HedgTssHOM U 00IIeM MalIMHOCTPOCHUH, CTAHKOCTPOCHUH,
MHCTPYMEHTAJIBHOM IPOM3BOJCTBE. TepMOYyIpOUYHEHHUE, ero CyIHOCTh M HazHadeHue. IIpoueccsl,
MPOUCXOJIAIINE TIPU TEPMOYIPOYHEHUHU. TexHomorus o0padoTKu, 006JacTh MpUMeHeHHs. Biusaue
Ha SKCIUTyaTallMOHHbIE CBOMcTBa. lccienoBaHus YNPOYHSIOMIEH TEXHOJIOTHH, BBIIOJIHEHHBIE B
CamI'TV.

34. ABTOMaTI/I3aIII/Iﬂ NMPOCKTUPOBAHUSA TEXHOJIOITHYECKUX IPOoLEecCCcoB

Hcnonb3oBanne OBM 1npu NpoeKTHpOBaHMM TEXHOJOTMYECKHMX IpoueccoB. lcxomHble
JaHHbIE Ul  ABTOMATU3UPOBAHHOIO  IPOEKTUPOBAHUA.  AJITOPUTMBI  NPOEKTUPOBAHUS
TEXHOJIOTUYECKUX IPOLIECCOB MEXaHMYEeCKOM 00paboTku Jerajeil MaimuH. ABTOMAaTHU3alUs
TE€XHOJIOTUYECKHUX IIPOLECCOB ITPU MPOCKTUPOBAHUU.

3.5. AjanTuBHbIE CUCTEMbI AKTUBHOT0 KOHTPOJISI H YIIPaBJIeHUsI

KomMOunHupoBaHHbIE CHCTEMBI C ABTOMAaTHYECKOM KOMIIEHCAllMel CMELIEHHUsS YPOBHS
HacTpoiiku. CucTeMbl € aBTOMAaTHMYECKOM KOMIEHCAllMeW JHMHAMUYECKOW MOTPEIIHOCTH OT
HECTaOMJIBHOCTH CKOPOCTH CheMa IpHITyCKa MyTeM KOpPPeKUMH LuKiIa oOpaborku. CucTemsl ¢
aBTOMATUYECKOM KOMIIEHCAIMEeN MOrpemHoCTd (GOpMbl B IPOAOIBLHOM U MONEPEYHOM CEUCHUSIX.
CucremMpl ¢ aBTOMaTHYECKOHW KOMIIEHCAUMEH IOIPEHIHOCTEH M KOHTYPOM CAaMOHACTPOMKH JUIs
IIPOTPAaMMHOTI0O YIIPABJICHUS CTAHKAMH.

3.6. CraTucTH4YeCcKHii aHATIU3 Pa3MepPHOIl TOYHOCTH

Onpenenenne oObema  BblOOpkH.  CTaTHCTHYECKHE  XAapaKTEPUCTUKMU:  CpegHe -
apu(meTnyeckoe 3HaYEHHUE, CPEJHE - KBAJApPaTUYECKOE OTKIIOHEHHE, AWUCIEPCHs, aCUMMETpHS,
JKCLECC. 3aKOHBl PaCHpENENICHUs] CIYy4alHbIX BEIWYMH. 3aKOH HOPMAIBHOTO PpAaCIpElEICHHUS.
Koaddunment rounocru.

3.7. DKOHOMHNYHOCTH U3rOTOBJIECHUA MAIIIHHBI

[TonsiTe 0 cebecTOMMOCTH MAIMHBI U €€ JeTanei. PaznuyHble MeTo/bl KalbKyJIMpPOBaHUS
cebecroumocTt. OrmpeneneHne pacxoJOB Ha Marepuanbl, 3apaboTHyro miaaty. OCHOBBI
TEXHUUYECKOro HopMupoBaHus. OmpesiesieHne pacxo/ioB Ha COAEpKaHUE U aMOPTHU3AIUI0 CPEJICTB
Tpyaa. OmnpeneneHue HaKJIAAHbIX pacxoJoB. Bpibop Hambonee HSKOHOMHUYHOIO BapuaHTa
TEXHOJIOTMYECKOT0 MpoLecca.

3.8. OcHOBBI JOCTHKEHHUA Ka4yecTBa MAIIIUH

OcHoBbl 0azupoBanus. TeopeTHuyeckrne OCHOBBI OIpPECNICHUs MOJOXKEHHUS TBEPAOTo Tesla B
npoctpanctBe. Ponb 3akpemienus. [lonstre o 6azupoBanuu, 6a3e, KOMIUIEKTE 0a3, OTIOPHOIN TOUKE.
Bunsr 6a3. CkpeiTeie 6a3bl. OnpeneneHHOCTh M HEONpeaeieHHOCTh Oa3upoBanus. CmeHa 6a3.
[Mpunuun enuHcTBa 0a3. Teopus pasmepHbix neneid. OCHOBHBbIE TOHSTHUS U ONpPEIECICHUS,
OTHOCSIIIMECS K TEOPHM PAa3sMEPHBIX Iieneil. Meronnka MOCTPOEHHS U BBISBIEHUS pPa3MEPHBIX
neneil. OTKIOHEHMsI XapaKTepUCTHK KadecTBa W3Jeauil oT TpeOyembix BenuuyuH. [loHsATue o
SBJICHUM DPACCEMBAHUS M €ro XapaKTepUCTHKaX. BiusHue AEHCTBUS OTIACNBHBIX (DAKTOpOB Ha
M3MEHEHNE XapaKTePUCTUK KayecTBa U3AENUN: CUCTEMaTHUYEeCKUX MOCTOSHHBIX, U3MEHSIOIIUXCS 110
OIIPEACIIEHHOMY 3aKOHY M ciy4ailHbIX. CymMMapHOE AEWCTBHE CHCTEMATHYECKHX U CIy4dailHBIX



¢daxropoB. KpuBasi paccenBanusi. ToueuHble TuarpaMMbl Kak CPEACTBO OTOOPAKEHUSI COCTOSTHHS
npouecca Bo BpeMeHU. [lorpenHocTs 3aMbIKaoIIero 3BeHa pasMepHou nenu. IlyTu noBeleHus
TOYHOCTH 3aMBIKAIOLIETO 3B€HA. MeToabl JOCTHKEHUS TOYHOCTH 3aMBIKAIOLIETO 3BEHA: IOJIHOM,
HEIMOJIHOW M TPYINIOBOM B3aMMO3AMEHSEMOCTH, METOJ IPUIOHKH, METOJ PETYJIMPOBAHMS, HX
CYLIHOCTb, METOJIMKA pacyeTa NpUIyCKoB. OCHOBBI JOCTUKEHMSI TOUHOCTHU MAILUUH IIPU COOpKE.
[TorpemHocTu cOOPOUYHBIX MPOLIECCOB U MPUYMUHBI UX BO3HUKHOBeHUs. llorpemnoctu uamepeHus.
TexHonornyeckre pa3MepHbie LNy B COOPOUHBIX mpoueccax. JlOCTHKeHHe TOYHOCTH MAIluH MpU
coopke. IlyTm yMeHbIIeHHS MOTPENIHOCTEH, SBIAIOMIMXCS CIEACTBHEM YHPYruX nedopmanuii
netane. MOHTax JAeTalled COCIMHSEMBIX HATATOM.  YMEHBIIEHUE OCEBBIX IIE€PEMEILECHUN
BpAallAlOIIUXCs IeTaneil. Y MEHbIIeHHE MOTPEIIHOCTeH paAralbHOTO U MPOCTPAHCTBEHHOTO OUEHUS
MOBEPXHOCTEN BpallaloIuXcs AeTaneil. MeToabsl KOHTPOJIA TOYHOCTH MAIIUH

3.9. TexHo0rM4YeCKHE OCHOBDI JOCTHKEHHUS TOYHOCTH JeTaliell MallMH

Bxirouenue neraneil Ipu U3rOTOBICHHM B Pa3MEpPHbIE U KMHEMATUYECKUE LIEM CUCTEMBI
CIIN[A. Tpu sTama OOCTHXKEHUS TOYHOCTH: YCTaHOBKAa 0O0pabaThIBaeéMOIl 3aroTOBKH JETalH,
cratudeckas Hactpoiika cuctembl CITU/L. [TorpemHocts 06paboTKH.

Tpu Meroma NONy4eHMSI M U3MEPEHUsS PACCTOSAHMM W OTHOCUTENBbHBIX IOBOPOTOB
MIOBEPXHOCTEN AeTajeil: IenHOoM, KOOpIMHATHBINA, KOMOMHUPOBAHHBIM.

CokpallleHue NOrpelHOCTH YCTaHOBKM. Ponb M 3HaueHue mnepBoi omnepauuu. OCHOBBI
BbIOOpa U3MEPHUTEIHHBIX 0a3.

CokpaillieHre MorpentHoCTH cTaTuueckoi HacTpoiiku cucteMbl CITM]I. Meroasl 6a3upoBaHus
MPUCIIOCOOTICHNUN M PEXYILETO MHCTPYMEHTA Ha CTAaHKAX W BUAAX 000PYIOBaHMS.

Paznuunble METOABI CTATUYECKON HACTPOWKHU Pa3MEpPHBIX, KHHEMATHUYECKUX LIENEel CUCTEMBI
CIINJ. Hcnonp3oBaHue «rabapuTOB», MEPHBIX JJIUH, JUMOOB, JHMHEEK, KOPPUTHUPYIOLIUX
YCTPOMCTB U T.J.

Cokpailienue TOrpemHocTed  auHamudecko Hactpoiiku cuctembsl CIIWMJI. Bnusuue
KojeOaHuil KauecTBa MaTepuaia, BEIUYMHBI MPUITYCKA, TeMIepaTypbl M APYrux (PakToOpoB Ha
TOYHOCTH JICTaJIH.

Kectkocts cucrembl CIIMJl. Metonbl ompeneneHust K€CTKOCTU. BiusiHME XKECTKOCTH Ha
TOYHOCTh U TPOU3BOJUTEIHHOCTh 00paOOTKU. fIBieHHE BUOpammii nmpu oOpabOTKe M CpelCcTBA
YMEHBILIEHUS UX BIUSHUSA HA TOYHOCTb.

PasmepHbIil H3HOC peXyIIEero HHCTPYMEHTA.

Temneparypusie nedpopmarun cucremsl CITNJL. BousHue nepepacnpenene-Hust BHyTPEHHUX
HaIpsDKEHUHN JETaNIH.

Hactpoiixa n mnoapnactpoiika cucremsl CIIWMa. ILleas nHactpoiixkum cucremsr CIIN/LL
Omnpenenenre pabodyero HACTPOEYHOIO pa3Mepa M pa3Mepa CTaTUUECKOH HACTpOMKU mpH
M3TOTOBJICHUM OJIHOTO M3Jenus W mapTtuu usnenuil. Hactpoiika ¢ TpeOyemoll TOYHOCTBIO Ha
00paboOTKy MapTUM u3eaui. Pa3nuyHbie METObI HACTPOMKH.

Hcnonp3oBaHue pasiIMyHBIX METOAOB  JOCTHKEHUS TOYHOCTH TIPU  IOAHACTPOMKE
KMHEMaTHYeCKuX M pa3MepHbIx 1eneit cucremsl CIIMJI. ABromaTnueckast MOIHACTPONKA CUCTEMBI
CIIM/I o BXOIHBIM U BBIXOJHBIM JAHHBIM.

CoBOKyIHOE BIUSHUE PA3IMYHBIX (DaKTOPOB HA TOYHOCTH JeTalu mpu oopabotke. PacueTHo-
aHAJMTUYECKUI METOJI ONpe/IeeHUsl 0XKUaeMoi nmorpemnoctu o0padotku. O60cHOBaHUE BBIOOpA
cpencTB st obecrieueHus TpedyeMor TOYHOCTH JeTalld pu 00paboTKe.

TexHonornueckue MeToabl olecredeHus TpeOyeMoro KadecTBa IOBEPXHOCTHOTO CIIOS
MaTepuana (CTPYKTYpbl, TBEPAOCTH, 3HAKAa W BEIUYMHBI HANpPSHKEHUH U T.1.) UM IIEPOXOBATOCTU
ITOBEPXHOCTEH JIeTaleH.

3.10. OcHOBBI CHHIKEHHS ce0eCTOMMOCTH MAIIHHBI

Bnusinue xonnyecTBa W3AeIuil, MOANEKAIINX U3TOTOBIEHUIO B €MHUILY BpeMEHHU (KBapTal,
rof) U IO HEHU3MEHSEMOMY YepTeXy, Ha HX ceOecTouMocThb. Vcrosib30BaHMe YHH(PHUKAINY,



HOpMaJIU3alluu JIeTajled U Y3JI0B M KOOIEPUPOBAHUS MPEANPUATUN JJI1 YBEJIMUYECHUSI KOJIUYECTBA
W3IEIUH, TOAJISKAIINX U3rOTOBJIEHUIO. [ pyninupoBanue n3aenuil. Cnenuanusanys npeanpusITai u
LICXOB.

Cokpamienue pacxoqoB Ha wMartepuaibl. l[loHsTHe o Kod(duimeHTe HCIOIb30BaHUS
Matepuana. Ilytu npubnukeHus kauecTBa 3aroTOBOK K KauecTBY IOTOBBIX u3zaenuil. ITomyuenue
OTXOJ0B B HanboJjiee [IEHHOM BHJE U UX HCIIOJIL30BaHUE.

CoxpaiiieHre pacxo/I0B Ha 3apab0THYIO IUIATY, TPUXOISIILYIOCS Ha SAMHUILY TPOTYKIIHH.

3.11. OcHoBBI pa3padoTKH TEXHOJOTHYECKOI0 NMPoIecca U3roTOBJIECHUSI MAIIIUH

Hcexonnple MaTepuansl JUisl pa3pabOTKU TEXHOJIOrMYecKoro mpouecca. [locnenoBaTenbHOCTb
pa3paboTKK TEXHOJIOIMYECKOTO Mpollecca U3roToBIeHUs MamuH. [loctaHoBKa 3amauu, M3ydyeHue
CITy>K€OHOTO Ha3HAYCHHUsI MAIIMHBI K HAMEYAaeMOT0 MacIITada BHITYCKa.

N3ydyenne pabouux uepTekell MallMHBI W aHAW3 COOTBETCTBUS HOPM TOYHOCTH H
TEXHUYECKHUX YCIIOBHH CITy’)keOHOMY HAa3HAUEHHUIO MAIIUH.

OcHOBBI pa3pabOTKH TEXHOJOTHYECKOro mpolecca cOOpku mamuH. Beibop Buma u GopMsl
OpraHU3aly TPOU3BOACTBEHHOIO Ipolecca COOpPKM MamuH. JleneHne MammH Ha COOpPOYHBIC
€IMHULIBI: KOMIUIEKTBI, MOIY3JIbI M Y37bl. BBIOOp METOMOB AOCTIKEHUS TpeOyeMol TOYHOCTH
MAaIIUHBbI.

AHanu3 TeXHOJIOTMYHOCTH KOHCTPYKIMH MamnHbl. PazpaboTka mocinenoBaTenbHOCTH COOPKU
mamuHbl. [locTpoenne cxembl cOopku MamuHbl. [locTpoeHne cxembl cOOpKHM MamHMHBL. BbIOop
CPEICTB OOJIETYeHUS TPY/JIa U YBEIMUEHHUE er0 MPOU3BOAUTEIHLHOCTH, HOPMUPOBAHHE.

[TocTpoenue uukinorpamm cOopku mamuHbl. DopMUpoBaHUE OMEpanuid U3 TMEePEXOJ0B.
YnopsingoueHue ATUTENBHOCTH omepanuii. KoHntponas TouHocTu MammHbl. Pa3paboTka MeToauKu
ucrnbITaHui. JIOKyMeHTalusi TEXHOJIOTHYECKUX MPOIECCOB COOPKH.

OcHOBBI Pa3pabOTKH TEXHOJIOTUYECKOTO Mpoliecca. AHAIN3 CIyKeOHOro Ha3HAYEHUS JIeTalH,
HOPM TOYHOCTHU U TEXHUYECKHUX YCIOBHI Ha Hee.

Bri6op nonydaOpukaToB TEXHOJIOTMYECKOTO Mpolecca MOIyYyeHHUs: 3arotoBoK. Pa3paborka
MIOCJIEI0BATEIBHOCTH 00pabOTKM MOBEPXHOCTU AETaIN M 00OCHOBAaHUE BHIOOpA TEXHOJIOIMUECKUX
0a3.

Be160op cnoco0oB 00pabOTKH M KOJIMYECTBAa HEOOXOAMMBIX MEPEXOJ0B C HCIOIb30BAaHUEM
NOHATUS 0 mnepenaTtoyHoM oTHomeHuu cucrtemsl CIIMI. OGocHoBaHMEe BbIOOpa 000pYNOBaHUS U
JIPYTOM TEXHOJIOTHYECKON OCHACTKH, MPUITYCKOB Ha 00padoTKY.

Pacyer MeXnepexoIHBIX pa3MepoB M JOIYCKOB C HCIOJIb30BaHUEM I OTHUX LeEJIeH
TEXHOJIOTUYECKHX pa3MepHBIX Liened. Meronuka pacdera M ONTHUMM3AIUS PEKUMOB PE3aHUS.
dopmupoBanue omnepauuii. BpiOop Hambonee SKOHOMHUYHOIO BapHaHTa TEXHOJOTHYECKOTO
mpolecca U3roToBJIeHus AeTanu. JJokymeHnTanus.

ABTOMaTH3aIMs MPOEKTUPOBAHMSI TEXHOJIOTMUYECKUX IpoueccoB. Bosmoxknoctn OBM B
pelIeHnH 33/1a4 MPOEKTUPOBaHMsI. ABTOMAaTU3HPOBaHHAsI CUCTEMA MPOEKTUPOBAHUS KaK COCTaBHAs
yacte ECTII. Ucxonnas nnpopmanus, Heooxoaumas 1Jisi aBTOMaTU3MPOBAHHOTO MTPOEKTUPOBAHMUS.

Paznuunble MOAXOIbI K aBTOMATHU3AallMM MPOEKTUPOBAHUS TEXHOJIOIMYECKHUX IPOLECCOB:
MCMOJIb30BAHNE THUMOBBIX TEXHOJOTHYECKUX MPOIIECCOB, METOJa Pa3pabOTKU TEXHOJIOTHYECKOTO
mpoluecca B KauecTBE OCHOBBI IPOEKTUPOBAHUA U T.J. AJTOPUTMBI  POEKTUPOBAHMS
TEXHOJIOTHYECKHX IPOLIECCOB.

Jlormueckue omepanyy U IMOCTPOEHHE MapLIpyTOB 00paboTKM Aeraneil. ABTomarusarus
TEXHOJIOTUYECKUX PACUETOB.

3.12. TexHo0JI0THA U3TrOTOBJICHUS] TUNOBBIX y3JI0B H JeTajlell MAIIUH

COopka THUIIOBBIX Y3JI0B U ME€XaHM3MOB. MOHTaX MOJUIMITHUKOB CKOJIbKEHHUS U KayeHHUs.
COopka UWIMHAPUYECKUX, KOHMYECKMX 3yOuaThIXx Iepelady M 4epBsiuHbIX mnepenad. CoOopka
netanei, CoeIMHIEMbIX MTPU MOMOIIM Hanpasisitonmx. COopka pe3b0OBbIX COETUHEHUH.



Oco0eHHOCTH U METOBl AOCTHKECHHS TPeOyeMOl TOUHOCTH TUIOBBIX Y3JI0B U MEXAaHH3MOB.
banancupoBka aetaneil 1 COCTaBHBIX YaCTEW MAIllMH.

TexHonorus M3roTOBJICHUS TUNOBBIX J€Tajeld MAallWMH: OCHOBAHWM, KOPIIYCHBIX JETajeH,
CTYNEHYAThIX U KOJIEHYAThIX BaJOB, IMIUHAPUYECKUX U KOHMUYECKHUX 3y0UaThIX KOJIEC, YEPBSAKOB U
YEPBSYHBIX KOJIEC, PhIUAaroB U IIATYHOB, MOIIIUITHUKOBBIX BTYJIOK U BKJIA/IbIIICH.

Jlyia Kakooro TuIa AeTajeil paccMaTpuBalOTCA: CIyKeOHOe Ha3HAYeHHE U KOHCTPYKTHUBHBIC
OCOOCHHOCTH JIeTaieil, TpeOOBaHMS K TEXHOJOTMYHOCTH KOHCTPYKIIMH, TPEOOBAaHUS K KaveCTBY,
MaTepuaibl, CIOCOOBI MMOJIYYEHUS 3aTOTOBOK, 000CHOBaHHE MOCTPOSHUSI MapIIPYTOB U3TOTOBICHHS
B CIMHUYHOTO, CEPUHHOTO W MAacCOBOTO IPOU3BOJCTBA (IIOCIICIOBATEILHOCTH OOPabOTKH
MOBEPXHOCTEH U cXxeM 0a3upoBaHUs, COCOO0B 00pabOTKM M KOJUYECTBA IMEPEXO/]0B, PEKHUMOB
00paboTku, BbIOOpa 00OpYHOBaHUS W TEXHOJOTMYECKOW OCHACTKH, CPEJICTB MEXaHW3alUUu H
aBTOMAaTH3AlMH MTPOLIECCOB, METOJIOB M CPEACTB TEXHHUUECKOTO KOHTPOJIS).

[IpoexTupoBaHUE TEXHOJIOTMYECKUX MPOILIECCOB M3TOTOBJICHUS JETAJe MAlllMH HAa CTAHKAX C
1 dpoBBIM MPOrpaMMHBIM yrpaBiieHueM. KoppektupoBka paboyero yeprexa, BbIOOp 3arOTOBKH,
BEIOOp cXeMbl 0a3WpOBAaHMS WM 3aKPEIUICHUS 3arOTOBKH, YCTAHOBIIGHHWE MOCIEIOBATEIHHOCTH M
COJZIep>KaHusl TEepPEeX0JI0B, PacyeT MPHUITYCKOB M IMPOMEKYTOUYHBIX Pa3MEpOB 3aroTOBKH, BBIOOP
WHCTPYMEHTOB M Ha3HAYCHUE PEKUMOB PE3aHMUSI.

VYcraHOBIEHUE TPAeKTOPUM ABUKEHUS HMHCTPYMEHTAa W KOOPAMHAT OINOPHBIX TOYEK —
TPAEKTOPUHU OT BBHIOPAHHOTO Hadajia koopAuHAT. HaxoxkneHne HauMeHbBIIET0 XOJOCTOro MyTH 1O
METOJly TUHEHHOr0 MPOrpaMMHUPOBAHHUS.

VYcraHoBieHHE HEOOXOAMMBIX KOMAHJ JJis ympaBieHUs padouum mukioM. Koaupoanue
MOJIYUYEHHBIX JAHHBIX U 3aMIUCh UX HA MPOrPaMMOHOCHUTENb. [l0roToBKa YIpaBISIIOMIKUX IPOrpaMMm.

KoppekrupoBka mnporpamm. Ilpumenenue pauciuieeB u koopauHatorpados. Crenudpuka
00paboTKu AeTasneil U MOCTpOoeHUE onepaiuii Ha ctaHkax Turna «O0padaThIBAIOIINIA IEHTPY.

[IpuMeHeHne CTaHKOB C MPOTPAMMHBIM VIPABJICHHEM [Jisi TPYNIOBOM 00pabOTKH u
00paboTKM AeTajeil Ha aBTOMAaTUYECKUX JTUHUAX. [ pyIinoBoe ynpaBieHue crankamu oT 9BM.

3.13. OcHOBBI HCCIIETOBAHNH MPON3BOJACTBEHHBIX U TEXHOJIOTHYECKUX NMPOLECCOB

TurnoBsle HaydyHble 3a7a4d, BO3HHUKAIOIIHWE IPU MCCIECAOBAHUU INPOU3BOJACTBEHHBIX U
TEXHOJIOTMYECKHUX MPOLECCOB.

[TocranoBka 3afauun ucciaenoBaHus. BeisBiaenne u knaccudukaius GpakTopoB, y4acTBYIOLIUX
B PEIICHUH TIOCTABJICHHOMN 3a/1au. Pa3paboTka runmoTe3bl 1 METOUKH UCCIIEIOBAHUSI.

MaremaTtnueckoe ONMUCaHHWE 3afadyd. Pas3ivuHble METOIBl MAaTeMaTUYECKOrO OIMCAHHUS
3a7a4H.

Craructuueckue Mojaenu. OCHOBHbIE TOHATHS O CIYYalHBIX BEIMYMHAX M CIy4YalHBIX
rporieccax Kak MOAENAX (PU3NIECKUX SBJICHUH.

OnHoMepHasi 1 MHOTOMEpHAsi CTaTUCTUKA. Teopust Koppensiuuu. ToueyHoe U MHTEPBAIbHOE
olieHuBaHue. PerpecconHblil aHanu3. MeTo1 HAaMMEHBIINX KBAJIPaTOB.

Pa3pabotka metonuku sxcnepuMenTa. [InanupoBanue skcniepumenta. [lonHbI 1 ApOOHBIA
(haKTOpHBIN SKCIIEPUMEHT.

[IpumeneHne TmONy4YEeHHBIX MOJENerd Ui aHanu3a mnpoueccoB. IlocraHoBka 3amaun
ontuMm3anmu npouecca. [loHsTHE ©0 MaTeMaTHYECKOM MpPOrpaMMUpOBaHHMM. JIMHEiTHOE
MIPOrPaAMMHUPOBAHHUE.
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PA3JIEJIA 4. MALLIMHBI, AT’ PET’ATBI U1 ITPOLECCBI
(HE®TEI'A30BASA ITPOMBINIIEHHOCTD)

4.1. MammHbl 4 000py10BaHue 111 OypeHHus1 HePTAHBIX H I'a30BbIX CKBAKUH

4.1.1. YeaoBus IKCIUIyaTALMU U OCHOBHbIE TPeOOBaHusl, NpeAbsBJsieMble K MAILIMHAM U
arperatam JJist OypeHust He(pTAHBIX U Fa30BbIX CKBAKUH

Knaccupukanuss ©  OCHOBHBIE MapaMeTpbl OypoBBIX ycTaHOBOK. CranmapTusanus
MapaMeTpoB, IPEEMCTBEHHOCTh U YHU(UKALIKA KOHCTPYKIUH
CoBpeMeHHbIE MOJIENIM OTEYECTBEHHBIX OYpOBBIX ycTaHOBOK. COCTaB M THUIIOBBIE KWHEMATHYECKHUE
cxembl. OCHOBHBIE TEXHHUUYECKHE JIAHHBIE.

4.1.2. 3a6oiiHoe 000py/10BaHHE H HHCTPYMEHT

BypoBbie nonora. OOmue cBeleHHs, OCHOBHBIE TpeOOBaHMS W KOHCTPYKIMH. [IpuHIHMI
neiictBus. I'OCTh1 u oTpacneBble CTaHIApThI, HCIONb3yeMble MaTepuaibl. ['eomerpudeckue u
cusioBble pacyeTbl. OCHOBHBIE HAIIPaBICHMs COBEPLICHCTBOBaHMA. 3aboitHble nBurarenu. OOuue



CBEICHUS] OCHOBHBIE TpeOOBaHUS K KOHCTPYKUMH, kiaccuukauus. llpuHnmnuanbHas cxema,
KOHCTPYKTUBHBIE OCOOEHHOCTH M XapakTepucTUKU. OCHOBBI pacueTa U KOHCTPYHPOBaHHUS.
Bypunbnas xonmonna. Hasnauenme. OcHOBHBIE TpeOOBaHMs, KOMIIOHOBKA. KOHCTpYKTHBHBIC
0COOEHHOCTH 3jJeMeHTOB. Pa3sMmepbl u kiaccudukauus. YciaoBus pabOTbl M KpUTEpHi
paborocrioco6HOCcTH. Pacdyer OypHIbHBIX KOJOHH Ha CTATHUECKYIO NMPOYHOCTh M BBIHOCIHBOCTH
Bbi0op panuoHalbHBIX KOHCTPYKLUMH OypuibHBIX KOJOHH. OOcanHble KojoHHBI. HaszHadeHue.
OcHoBHBIE TpeOOBaHM, KOHCTPYKTUBHBIC 3JIeMEHTHI. KOHCTPYKTHBHBIE OCOOCHHOCTH, Pa3Mepsl U
kinaccupukanus oOcaaHblx TpyO. Mertoauka pacdera oOcaiHbIX KosIOHH. HopmaTuBHbIE
KO3 PHUIHUEHTHl 3amacoB MPOYHOCTU. Pe3pOoBBbIE coenmHEHHs OYpUIBHBIX, OOCAaTHBIX TPYyO H
3a00MHBIX aABurareneld Tumbl W pa3Mepbl 3aMKOBBIX M TpyOHBIX pe3bd. Kpurepuit
paboTociocoOHOCTH pe3b0OBBIX coenuHeHnid. CTparuBaromas Harpyska. Kpyrsmmii MOMeHT npu
CBUHYMBaHMHM. Martepuai i u3nenuit OypuiibHOH W oOcamHol koyioHH. Kimaccudukamus mo
rpynnamM IpoyHOCTH U XUMHUYECKOMY cocTaBy. Tepmuueckas 00paboTKa.

4.1.3. OcHoBHBbIe OypOBble MALIMHBI U arperarbl

Potoper. OOmme cBenenus. YcnoBusi paboThl M OCHOBHBIE TpeOoBaHUs. Pacuer u BbIOOp
OCHOBHBIX NapaMeTpoB. COBpeMEHHbIE MOJIENIM U UCHOJIb3yeMble MaTepuaisl. Bepriatoru. Obuue
CBElIEHUS, YCIOBHS pabOThl, OCHOBHBIE TPeOOBaHMA. YCTPOHCTBO M OCOOCHHOCTH KOHCTPYKIHH.
Pacuet 1 BBIOOp OCHOBHBIX IIapaMeTpoB U pa3mepoB. PacueTr Ha npoyHocTb. COBpeMEHHbIE MOJETN
U WCHOJb3yeMble Marepuanbl TexHudeckoe oOcmyxkuBanue. [lombemubii MexanuszMm. OOmme
cBelleHUs. YcioBUs paboThl, Kiaccudukanus, ocHOBHble TpeboBaHus. CocTaB, 000pyIOBaHUE U
OocHOBHble mapamerpnl. [lepcnekTuBbl pa3Butusa. KuHemaTuka mNOIBEMHOrO MEXaHHU3Ma.
Taxorpammbl nogbeMa U crycka. /IlMHaMuKa MOJBEMHOTO MeXaHW3Ma. BiMsHUE AMHAMHYECKUX
HArpy30K Ha MPOYHOCTH AETaNeH U Y3JIOB MOJBEMHOr0 MexaHu3Ma. KpuBbie mpoxoaku u rpaduku
HarpyeHus noabeMHoro mexaHusma Pacuer npopomxutensHoctd CIIO. TaneBble KaHaThI.
OcHoBHble TpeOoBaHuUs napamerpbl. CTaHAApTU3aLUsA U COPTAMEHT TaJleBbIX KAaHATOB, pacyeT Ha
npouyHocTb. HopmatuBHbI 3amac mpouyHocTH. HapaGoTka M TeXHMUYECKMM pecypc mpaBuia
JKCIUTyaTallui, TEXHUKA O€30MacHOCTH ¥ HOpMBI OpakoBku. KpoHOoKku, TasieBble OJOKHU, KPIOKH,
KPIOKOOJIOKH, YCTpOMCTBa Uil KpelJIeHWs KaHaTa, OCHOBHbIE TpeOoBaHMs, KiaccuduKanus.
YCTpolcTBO M OCOOEHHOCTHM KOHCTpyKUMH. Pacder u BbIOOp OCHOBHBIX IapamMeTpOB.
CrannapTuzalus OCHOBHBIX TapaMEeTPOB U pa3MepoB PacueTHble Harpy3ku 1 OCOOEHHOCTH pacyera
Ha Npo4HOCcTh. COBpEeMEHHBbIE MOJIEN U HCIHOJIb3yeMble MaTepuaibl. CxemMa OCHACTKU TajleBOTO
MeXaHU3Ma, TeXHUYEeckoe OOCIIy)KMBaHHE M IpaBuiia O6e3omacHocT. byposle nebenku. OOuue
cBefieHus. OCHOBHbIE TpeOOBaHHUA, KiIacCHU(PUKAIUS, KUHEMATUYECKHE CXEMbl, KOHCTPYKTHBHbIE
ocoOeHHOCTH. OCHOBHBIE TEXHUUYECKUE JaHHble PacueT u BHIOOp OCHOBHBIX IapameTpoB. Tsropas
xapaktepucTtuka. Pacuersl Ha mpouHocTn COBpEeMEHHbIE MOJENHM U HCHOJIb3yeMble MaTepUallbl
MoHTaX, TEXHHYEeCKOoe OOCIy>KUBaHHE M IpaBHJIa TEXHUKU Oe30macHOCTH. JIEHTOUHBIH TOpPMO3
OypoBoil nebeaku. YcioBusi pabOTbl U OCHOBHBIE TpeOOBaHUS. YCTPOMCTBO M OCOOEHHOCTH
KOHCTpYKUUH PpUKIMOHHBIE MaTepuaibl. Pacder 3amacoB TOPMOXKEHHUS U MPEAETbHBIX CKOPOCTEH
cnycka. HarpeB u TemioBoi pacuer Topmo3a. MOHTaX, TEXHUYECKOE OOCTY>KHBaHUE U TpaBHIIa
6e3onmacHoctu. Topmosza 3amennenus. Topmosza 3amemienus. HasHaueHwe u Kiaccuukarus.
YcerpoiictBo u ocoOeHHOCTH KOHCTpykuuu. CoBpemeHHble Mojenu. bypoBwie Hacochl. OOiue
CBEJICHUS, YCIOBHMS OKCIUTyaTallud, OCHOBHBIE TpeOoBaHMs, Kiaccudukanus. YcTpoicTBo,
ocoOeHHOCTH KOHCTpyKiui. Texnuwdeckue nmannple u KIIJ[. Pacuer um BBIOOp OCHOBHBIX
napameTpoB. YHH(UKaUMsg KOHCTPYKUMH M  CTaHJApTU3alsl OCHOBHBIX  I1apaMeTpOB.
PerynupoBanue mnopauu. JluHamMuka W pacyeTsl Ha MNpoyHOCTh. COBpPEMEHHbIE MOJAETU U
UCTOJb3yeMble MaTepuaibl MOHTaX, TEeXHHYECKOe OOCTy)KMBaHHWE M TpaBHJia OE30MacHOCTH.
Hupkynsuuonnast cucrema. OOiue CBeAEHMs, COCTaB U OCHOBHbIE TpebOoBaHus. OOopynoBaHue
JUIs TIPUTOTOBJIEHMST M OYHUCTKM NPOMBIBOYHOM JKHMAKOCTH. CocTaB, cXeéMa pacloJIOKEHUs.
YerpoiictBo u knaccudukanus. OCHOBHbIE Mapa- METPbI M TeXHUYecKue AaHHble. CTaHaapTHU3anus
u yHuukanuu KoHCTpykiuid. [IpotuBoBEIOpOCOBOE 060pynoBaHue. OOIMEe CBEICHHUS, OCHOBHbBIE
TpeboBanus. CocTaB, cxeMa pacIoyIOKeHHs. Y CTPOHCTBO M COBPEMEHHbIE MOJENH IUIAIIEYHBIX,



YHHUBEPCAJIbHBIX W BpAIAIOMIMXCS MPEBEHTOPOB. MaHU(OIbI NPEBEHTOPHBIX YCTAHOBOK.
CrangapTHble cXeMbl OOBSI3KH, cocTaB, (QyHKIUM. CHUCTeMBbl yNpaBICHUS MPEBEHTOPHBIMHU
ycranoBkamu. CXeMBbI, COCTaB, YCTPOHUCTBO OCHOBHBIX y31I0B. TexHuueckoe obcimyxuBanue. Pacuer
MIPEeBEHTOPHON ycTaHOBKU Mcrmonb3yembie Marepuaibl. MOHTaX, TeXHUYECKOe OOCIy:KHBaHUE U
npaBuia 6e30MacHOCTH.

4.1.4. IlpuBox 0ypoBOro KoMILIeKCa

OOmwme cBeneHus. YCIOBHSA OSKCIUTyaTallud, OCHOBHBIE TpeOOBaHMA M Kiaccu(UKaLus.
VYcTpoiicTBO, TUIOBBIE KMHEMAaTH4YecKue cxeMbl. [IBurarenu. XapaKkTepUCTUKA, CPAaBHUTEIbHBIN
TEXHUKO-3KOHOMUYECKUH aHaJN3, KOHCTPYKTHBHBIE OCOOCHHOCTH. Pacuer MOIIHOCTH M BBIOOp
npurareneii. CujoBble M KHHEMaTWdyeckue pacuyeTol mnepenad. CpaBHHUTENBHBIM aHAIN3 U
NEPCIEKTUBBI Pa3BUTHUS CHIIOBBIX IIepeiad.

4.1.5. Ob6opyaoBaHue 1Jis1 MEXaHU3ALHMU U ABTOMATH3AIMH TEXHOJOTHYeCKUX MPOLECCOB

VYerpoiictBo nogaun gonota. O0mue cBenenus. Knaccudukanusa. Kunemarnueckas cxema,
0COOCHHOCTH KOHCTPYKIIMHM, TEXHHUYECKUE IaHHBIC PEryJIsaTopa MOJadd J0JI0Ta COBPEMCHHBIC
MOACIN U TCXHUYCCKOC O6C.Hy}KI/IBaHI/Ie, MEPCICKTUBLI PA3BUTHA. O60pyI[OBaHI/I€ JJ11 ME€XaHU3aluu
n apromarm3aiuu CIIO. CocraB, cxema pacrmoioXeHHsi U YCTPOMCTBO OCHOBHBIX U
JOITIOJIHUTCIBbHBIX MEXaHU3MOB. HHGBMOp&CKpGHI/ITCHI/I, (1)pI/IKIII/IOHHa$I KaTylKa, BCIIOMOraTeJIbHasa
nebenka. O01IME CBEICHUS, YCTPOWCTBO, OCHOBHBIE TEXHUYECKUE JIAHHBIE.

4.1.6. BypoBble cOOpYKeHHs

BypoBbie Bbimiku. OOmue cBeaeHUs, OCHOBHBIE TpeOoBaHUS, Kiaccudukanus. Pacuer u
BbIOOp OCHOBHBIX ITapamMeTpoB. JleHCTBYIOIME HAIPY3KH U UX coueTaHue. PacyeTsl Ha IPOYHOCTh U
xectkocTb. OcHoBanus. OOUIMe cBeeHNs, OCHOBHBIE TpeOOBaHUs, Kitaccudukamnms. [lapamMeTpsr u
ycTpoicTBO. MOCTKH, CTE/IaXH U YKpbITUs. HazHaueHne, OCHOBHBIE TpeOOBaHUS U YCTPOICTBO.
1.7 O6opynoBanue A OypeHHs CKBaXXHH Ha 1Ienbgde
OcobeHHocTy OypeHusi CKBaXXHH Ha 1ienbde. Bumpl MOpCckUX 0CHOBaHUH 17151 OYpOBBIX YCTaHOBOK.
CranuonapHsle OypoBble ocHOBaHUs. HambiBHbIE OcHOBaHMA. OCHOBaHUS CBailHbIE M CTaKaJHbIE.
IlepenBrxHble OCHOBaHUS OYpOBBIX YCTaHOBOK. [InaByune OypoBble TIIATGOPMBI C BBIABUKHBIMU
onopamu. [lonynorpyxusie 60ypossie miargopmsl. [1naByune 6ypoBble ycTaHOBKU. OCOOEHHOCTH
OypoBoro o0opynoBaHMs s OypeHUs Ha IUIaBy4yuX OypOBBIX YCTaHOBKaX. IlepcrieKTuBBI
pa3paboTKu HOBBIX OYpOBBIX YCTAaHOBOK JUIsl OypeHus Ha meibge.

CnHcoK peKoOMeH0BAHHOM JTUTepPaTyphbl
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7. Mypasenko B.A. Mounrtax OypoBoro obopyaosanus/ B.A. Mypasenko, A.Jl. MypaseHko,
B.A. Mypasenko. - Mxesck: uzn-so MxI'TVY, 2007 r. - 556 c.



4.2. MamuHbI 1 000py10BaHHe 15 100ObIYM M MOATOTOBKH HeTH U ra3a
4.2.1. HacocHble YCTAHOBKHU U 000pyI10BaHMe JJIf MOAbeMa He)TH U3 CKBAKUH

CoBpemeHHbIE TPeOOBaHUS K KOHCTPYKIIMM AKCIUTyaTallMOHHOM CKBa)KUHBI IS JTOOBIYM
HepTH M ra3a. TUIbBl HACOCHO-KOMIIPECCOPHBIX M o00cagHbix TpyO. HoBble TpeOoBaHus kK
KOHCTPYKLIMSM M JJIMHE HACOCHO-KOMIIPECCOPHBIX TpyO. Marepuansl Tpyd U My(pT K HHM.
VYmiotHeHue pe3b0OBBIX coenuHeHMH TpyO. KoHcTpykium pe3b0OBOM  4acTM  HAcOCHO-
KOMIIPECCOpHBbIX TpyO. Harar pe3pObl, OCHOBHas IUIOCKOCTh. IlepeBOAHWKM [JIsI HACOCHO-
KOMIIpecCOpHbIX TpyO. HacocHo-kommpeccopHble TpyObl C 3alllUTHBIMU MOKPBITHSAMU. ['nOkue
TpyObl. TpyObl, mpuMeHsieMbIe 3a PyOeKoM. Y CI0BUS PabOThl KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX
TpyO B HaKJIOHHO-HANpaBJIEHHBIX CKBa)XKMHAX. XapakTep HArpy30K M OTKa3bl KOJOHHBI IpU
pa3nuyHBIX crmoco0ax JKCIuTyatauuu. PacyeTbl HAaCOCHO-KOMIPECCOpPHBIX TpyO. Pacuers
TOHKOCTEHHBIX M TOJCTOCTEHHBIX TPYO Ha BHYTpPEHHEE M BHEILIHee JaBieHue. Pacyer HacocHO-
KOMIIPECCOPHBIX TPYO Ha CTparmBaoIlyl0 Harpy3ky. Pacuer mpoduns pe3nObl Ha cpes. Pacuer
HE00XOMMOr0 MOMEHTa KpemieHusi pe3bboBoro coeauHenus. Ilakepel. Hasnadenue, ycnoBus
paboThl, 007acTh NMPUMEHEHHS, KiacCH(UKAIUs TaKepoB. YCTPOWCTBA M TNPHUHIMIIBI JEHCTBUS
[IaKepOB U SKOpEel, NPUMEHsEMbIX Ha HeTSIHBIX U ra3oBbIX NpoMbiciax. [Ipunimn BeiOOpa makepa
JUIg 100bIYM He(TH, HarHETaHWUs BOJABI B CKBAXKMHY M JUISl TMJPABIMYECKOIO pa3pbiBa ILJIacTa.
[Takepsr ana IIJ] MexaHuueckue IBYXCTOPOHHETO AEHCTBUSA MOBOPOTHOM ycTaHOBKM Tuna [TPO-
SAJOK-O. Iakepsr ans 1] mexanudeckue IBYXCTOPOHHETO JEWCTBUS OCEBOW YCTAaHOBKM THIIA
[MPO-AXK-O. Ilakepst pns IIITJ] mexaHuueckue IBYCTOPOHHErO IEHCTBHS OCEBOM YCTAaHOBKH
tuma [MTPO-SAXK-O ¢ kmamanom-otrcekarenem. Pacuer onTumManbHOM  HArpy3kd  Ha
YIJIOTHUTEIbHBIE 3JIEMEHTbl IaKepoB s  OOeCHeYeHHs TIepMETH3alH  MEKKOJIOHHOIO
npoctpaHcTBa. PacueTsl Harpy3ok [uisi oOecnedyeHHs YCTOWYMBOCTH YCTAHOBKUM OT OCEBBIX
nepeMelleHni nakepa u Juist Beloopa KoaudecTBa sikopeil. Hacocsl u npuBoibl 11t 100b14M He(DTH
MEXaHU3UPOBAHHBIM crocoOoM. HoBbIE KOHCTPYKTHBHBIE pPa3pa0OOTKM IITAHTOBBIX HACOCOB.
KoHcTpykuuu soBuTens BcacbiBarollero kiamaHa. lllTanroBble Hacochl 0€3 BCacChIBAIOLIETO
kinarmaHa. KOHCTpYKTHUBHBIE CXEMbl HACOCOB M HACOCHBIX YCTAHOBOK JUIs JOOBIYM HEPTH B
OCJIOKHEHHBIX ycnoBusx. llltanru HacocHble, ycTbeBble ITOKU U My(dThI K HUM 1o ['OCT P 51161
-2002 u crangapty AHU. Onpenenenne MOMEHTa 3aTsHKKH HACOCHBIX IITaHT. [lyTH MOBBIIEHUS
cpoka ciyxObl mTaHr. [lonmupoBaHHBI IITOK, pa3Mephl, MaTepualbl M 00paboTka paboueil
MOBEPXHOCTU. DJIEKTPONPUBOJHBIE LEHTPOOEKHBIE HACOCHBIE YCTAHOBKU i JOOBIUM HEPTH
(QIH ycraHoBkM). TexXHOMOTMYECKHE W HOPMATHBHO-TEXHHUYECKHE TpPEeOOBAaHUS, HPUHIUIIBI
paloOHaIbHON SKCIUTyaTallut, NPEAbsBISIEMbIE K TOTPYKHBIM IIEHTPOOEKHBIM HacocaM. BiusiHue
KOHCTPYKLMH paboyMXx KOJeC Ha XapaKTepUCTUKY Hacoca. LleHTpoOexHble MHOTOCEKIMOHHbIE
HACOCHBIE YCTaHOBKH JJIsl TPAHCIIOPTUPOBKHU MPOIYKIUN CKBaKMH HA MPOMBICIAX U 3aKa4YKH BOJIBI
B macthl (L{HC ycranoBku). CanbHUKOBBIE U TOPILIEBBIE YIJIOTHEHUS Bajla Hacoca. MakcuManibHbIe
nepenajpl JaBiIcHUs Ha CAJbHUKOBBIE YIUIOTHEHHUS CO CTOPOHBI IpHUEMAa M CO CTOPOHBI MOJAa4Yu
npoaykuuu. HoBble  TexHoOrMyeckue mpouecchl W 000pyAoBaHME Uil JAOOBIYM U
TPAHCHOPTUPOBKK MHOTO(a3HONW MPOAYKIMH HE(TAHBIX CKBaXHH. IlepcrieKTHBHBIE HACOCHI IS
noabeMa HeTH U3 CKBOXUH M TPAHCIOPTHPOBKUM MHOTo(a3zHOW MPOAYKIHMH MO cucteme cOopa.
CrnenuanpHple Hacochl Jjsi  100bYM  HePTH C aHOMaJbHBIMU CBOWCTBaMH. BHHTOBBIE,
nuapparMeHHble, CTPYyHHBIE HACOCHBIE YCTAaHOBKH. YCTaHOBKH. Pasrpanuuenue oOnactu uxX
IIPUMEHEHHS.

4.2.2. HazemHoOe ycTheBOe 000py10BaHUEe He(PTAHBIX U FA30BbIX CKBAKUH

HazemHoe ycTheBOoe 00OpYZOBaHUE SKCIUTYaTallHOHHBIX M HarHeTaTeNbHBIX CKBa)KUH.
@doHTaHHAs apMmaTypa, KOJIOHHBIE TOJIOBKH, (IIaHLIEBbIE KATYIIKH, MaHU(OJbIbI, 3alOpHBIE U
peryaupyromue ycTpoicTBa U NMPHUCIIOCOOIEHHs sl CMEHBI 3a/IBWXKEK IMoj JaBieHueM. Hosble
KOHCTPYKLUHU YCThEBOM apmarypbl Uil (OHTAHHBIX, HArHETaTeNbHBIX M MEXaHU3HUPOBAHHBIX
¢onnoB ckBaxuH. DnaHueBble W NPOOKOBBIE KOHCTPYKIHMHM YycTheBOM apmatypsl YIIICH.



KoHCTpyKIIMN YCTBEBBIX CaIbHUKOB. PacyeTsl Ha MPOYHOCTH A€Tajiel ycTheBOM apmarypsl. Pacuer
OCHOBHBIX JI€TaJlell NPSIMOTOYHBIX 3aABMKEK. KOHCTpyKIMH YCThEBBIX M 3a00WHBIX IITYLIEPOB.
Kommieke o6opynoBaHust Al aBapUHOTO aBTOMATHYECKOTO OTKJIIOUEHHUS (DOHTAHUPYIOMIHUX
CKBaXMH. [IpMBOABI INTAHIOBBIX CKB&)XMHHBIX HAcocoB. (CTaHKHM-KAyaJKd C  HOBBIMH
KMHEMaTUYeCKUMHU  CBA3aAMM. [IpuBoasl ¢ LenHBIMEH — @epefadaMu. [ 'MIpONpUBOJBI.
I'mppomranrosele HaCOCHbIE yCTaHOBKU. CpaBHEHME CYLIECTBYIOIIUX NPUBOJOB C TOYKH 3PEHUS
SHEProeMKoCTH nepegadu. [I0BepXHOCTHBIN IPUBOJ BUHTOBBIX HACOCHBIX YCTaHOBOK.

4.2.3. Kommiekc 060py11013a}mﬂ AJIA MOA3E€MHOI'0 PEMOHTA U OCBOCHHUSA CKBAYKUH

[lonbemHble  arperatbl, Ha3HAu€HHE, OCHOBHBIE  TEXHOJOIMYECKHE  TpeOOBaHUS,
KjaccupuKalus MOIBEMHBIX arperatoB. TpaHcmopTHas 0a3za, KOMIIOHOBKAa M XapaKTEPUCTHUKU
CaMOXOJIHBIX IOJBEMHBIX arperaTroB AJIs TEKYIIEro M KamUTaJIbHOTO peMOHTa ckBakMH. HoBble
TpeOOBaHUsl K IMOABEMHBIM arperaTaM B CBSI3U C YCTAHOBKOM TpyO M IITaHr MHpU MOIBEME B
BEPTUKAJIHHOM MoJIoKeHNH. KrHemaTnueckas cxemMa U KOMIIOHOBKa MoabeMHOro arperara A-50.
[yt coBeplIeHCTBOBaHUSI MOABEMHBIX arperatoB. [IpoekTupoBaHHE KMHEMATHKH MOIBEMHBIX
arperaroB. OnpezesieHue ONTUMAIbHOIO COOTHOILIEHUS! CKopocTel noaséma. OnpeneneHue yncia
cKopocTell moabéMa. MexaHn3mMbl U MHCTPYMEHTHI 71l CBUHUYMBAHMS M PAa3BUHYMBAHUS HACOCHO-
KOMITPECCOPHBIX TpyO W 1uTanr. Mexanuueckue mnpuBoaHbie kimoun KMY, AIIP u KM.
Kunemarnyeckue cxembl, MepeJaTOYHbIE YMCIa, K.IJA., TEXHUYECKUE XapaKTe PUCTUKU.
DneBaTopsl JUISI HACOCHO-KOMIIPECCOPHBIX TpyO. OCHOBHBIE TpeOoBaHMS, KiIaccHPHUKAIUI
3JIEBATOPOB. Y HUBEPCAIbHBIC 3aXBATHBIE YCTPOICTBA A7l paOOTHI C MEXaHUYECKUMU KIIHOYaMH MPU
ciycke-nmoabeMe Tpy0 u mradr. [IpucnocoOnenus, npuMeHsIeMblE B IKCTPEMAJIbHBIX CUTYaLIUSX.
KpyroBoii kmiou. KOOka s cnmBa XKUAKOCTH W3 TpPyO. YcTpoWcTBa A OYHCTKH INTaHT B
nporecce noabema. OOOpynoBaHME I TMPOMBIBKH 320051 CKBaKMHBI. CocTaB 000pyIOBaHUS,
npenbsBIsieMble K HUM TpeOoBaHusA. J[OCTOMHCTBA W HEJOCTATKU METOJa MPOMBIBKU 32005
CKBAKMHBI IUPKYJSIUEN XKUAKOCTU. TexHHYecKas XapaKTEepUCTUKAa M KHHEMaTH4ecKas cxema
npoMbiBouyHoro arperatra YH1-100-200 (Asunmam-35), YHIT-100-200, YHIT- 100-250.
[IpOoMBIBOUHBINM BEPTIIOr. YCTPOMCTBO, MNPUHLUMII PabOThl, OTIMYME OT SKCILIyaTal[MOHHOIO
Bepratora. I'mapoOyp. [lpuHuun ero paOotThl, nocTouHCTBA. lMcmonb3oBaHue HeENpepbIBHOM
KOJIOHHBI TpYyO (KONTIOOMHIOBasi TEXHOJOTHUS) Uil MPOMBIBKU 3a00s1 ckBaknH. KoHcTpykuus u
Mmatepuainbsl TpyO. Cmycko-moJbeMHOe O0O0OpYIOBaHHE TMPH HCHOJIb30BAHUU KOJITIOOMHTOBOM
TEXHOJIOTUU. YCTPOMCTBO M1 OCBOOOXKIEHHUS OT MpuxBaTa KOJOHHBI TpyO. I'mapomnpuBoisi
MIOJABEMHBIX arperaToB M arperaroB il TMAPaBIMYECKOTO pasphiBa ILIacTa. TumoBas cxema
00BEMHOr0 THIPONpPHUBOJA MoabeMHOro arperara. Knmaccudukanuss oObeMHBIX T'MIIPOIPHUBOJIOB.
Kunemarnyeckass cxeMa aKCHAJIBbHOTO POTOPHO-IIOPLIHEBOrO TMAPOMOTOpa. ['MapounnvHapsl u
THIPOMOTOPBI, IPUMEHSEMbIE B MOJBEMHBIX arperarax M HUX MNPUHIUIHAIBHBIE cXeMbl. Paboune
KHUJIKOCTH 00BEMHOT0 I'MJIPONPUBO/IA M TPEOOBAHUS K HUM.

4.2.4. O6opynoBanue 1Jisi cOOpa U TPAHCTIOPTHPOBKH He()TH U raza

Hedrerazosble cemapartopbl MW cemnapalnvoOHHbIE YCTaHOBKH. DU3UKO-XUMUYECKHE OCHOBBI
nporeccoB cemnapanuu. PaxkTOpbl, BIMAIONIME HA IMPOLECCH cenapanuu. TUnbl He(TerazoBbIX
CernapaTopoB, UX KOHCTPYKUMU WU NpuHUUNBI aedicTBuda. [lokazatenu sddexTuBHOCTH pabOTHI
He(Tera3oBbIX cenaparopoB. PacueTsl razocenapaTopoB Ha NMPOYHOCTh. PacueT »IMNTHYECKUX
JHULI] Ha BHYTpPEHHee JaBiieHHWe. PacueT TONIMHBI CTEHKM ILIOCKOrO JHHUIIA. EMKoctw,
MPUMEHSEMbIE B TEXHOJIOTHYECKUX MPOLIECCaX CUCTEMBI cOOpa M MOATOTOBKH MPOAYKIIUU CKBaXKUH.
Tunel, pa3Mepbl M KOHCTPYKIMHM €MKOCTeH. PacdeT yKpeluleHHs OTBEpCTHH B EMKOCTSIX.
IIpouHocTHOM pacuer oOeyalku W JHUIL Pa3TUYHBIX KOHQUTypanuil emkocrteil. YcinoBus
TOHKOCTEHHOCTH U TOJICTOCTEHHOCTHU COCY/I0B, MX (DAKTHUECKUN CMBICII.



4.2.5. O6opynoBaHue YCTAHOBOK NMOATOTOBKH He()TH, ra3a U BOJbI

TepMoxuMHUYECKHE M 3IEKTPOXMMHUYECKHE YCTAaHOBKM Ui MoarotoBku Hedtu. Hopwmbl
noarotoBku Hedtu. TepmMoxuMudeckue yCTaHOBKHM MOATOTOBKU HeTU. biouHble AeaMynbcaTopbl
HepTH. KOHCTpYKTHBHBIE OCOOEHHOCTH OJIOYHOTO JEdIMyJbcaropa TuUMa «XHUTEP TPUTTEPY.
TennoBo# pacder GJIOYHOTO JedIMYyibcaTopa. DaekTpoodecconuBaromuye ycranoBku DJIOY. Tumsl
u KOHCTPYKTUBHBIE CXEMBI ANEKTPOAETUAPATOPOB. TexHosnornueckas cxema
anekTpoobecconuBarolieii ycranoBku. Hedrsiabie pesepByapsl U ux obopynoBanue. HazHnauenue,
KJaccu(UKanus U KOHCTPYKIIUU CTAIbHBIX BEPTUKAIBHBIX pe3epByapoB. OO0pynOBaHHE CTAIbHBIX
pe3epByapoB U UX KOHCTPYKTHUBHbIE cXxeMbl. [IpixaTenbuble kianansl Tuna KJC. 3amura cranbHbIX
pe3epByapoB OT KOoppo3uu. PacueT mpoTeKTOpHOH 3aliuThl pe3epByapoB. TexHUUECKHE CpEeICTBa
00pbOBI ¢ MOTEPSIMU JIETKUX YTJIEBOJAOPOIOB TOBapHOUl HedTHU B pedepByapax. TexHolornyeckas
cxema crabunmmzanuu HedTH. Jl03MpOBOYHBIE HACOCHBIE ycTaHOBKH. CrocoObl CTYNEHYaTOro H
HEMpPEepPBIBHOIO PEryJIHpoOBaHUs Mojauu Hacoca. KmHemaTHueckas cxeMa Hacoca-l103aTopa THIla
HJ. CiocoOb1 perynupoBaHus mojja4u Hacoca-go3aropa tuna HJ[ u ycrpolicTBa A HCTIOTHEHUS.

4.2.6. HacocHoe u KOMIIpeccOpHOe 000py/I0BaHUE
AJ1s ePeKAYKU MPOAYKIHH He(TSIHBIX H ra30BbIX CKBAKHH

Brei6op THna m Mapku Hacoca sl OTKauKH T'a30HACBIIEHHOW HepTH. MeToIbl MOBBIIICHUS
paboTOCTIOCOOHOCTH HACOCOB NPU OTKAa4YKe HE(TH C BBICOKMM TazoconepkanreM. COBpEeMEHHBIE
KOHCTPYKLMHU YIJIOTHEHUWH Bajla ILEHTPOOEKHOTO Hacoca MpH OTKAayKe Ta3HupOBaHHOW He(TH.
Mynbrudasnasie Hacocsl. HoBoe TexHOIOrHYecKoe U JOKUMHOE 000pYyIOBaHUE B CUCTEME cOOpa U
MOATrOTOBKU HeTH U Tra3a. KoMmpeccopsl U KOMIIPECCOPHBIE YCTAHOBKH, IPUMEHSIEMBIE B CUCTEME
cbopa u moaroToBku HeTH U Tra3a. KOHCTPYKTHBHBIC OTINYHSA B TUAPABINYCCKON U MPUBOIHON
YaCTH HACOCOB U KOMIIPECCOPOB.

Cnmcoxk peKOMeH/I0BAHHOM JINTePaTypbl

1. Usanosckuit B.H., [dapumes B.M., CabupoB A.A., KamranoB B.C., Ilekun C.C.
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824 c.

2. Upanosckuit B.H., [Jlapumes B.U., CabupoB A.A., KamranoB B.C., Ilekun C.C.
Ob6opynoBanue i 1o0bun HepTH U raza. Yacts 1 - M: «Hed1s 1 razy», 2002 r.

3. Mmmyp3un A.A. Mamunel 1 0060pynoBaHHE Ul TOJA3EMHOTO PEMOHTA, OCBOCHUS MU
BO3JICUCTBUSI Ha NPHU3a00MHYI0 30HY CKBaXHH: yueOHoe mocoome/ A.A. UMmmypsun. - Ya:
YI'HTY. 2003.-141 c.

4. Nmyp3un A.A., XpamoB P.A. [Ipoueccel u 060pynoBaHie cucTeMbl cOOpa U MOATOTOBKH
HedTH, Ta3a u BoJsl: yueOHoe mocodue/ A.A. Mmmyp3uHs. - Ya: YITHTY. 2003.-145 c.

5. Mmmyp3sun A.A. HedrerazonpomsicioBoe o0opyaoBaHue: ydeOHOoe mocodue/ A.A.
Nmmyp3sus. - Yoa: YITHTY. 2008.-565 c.

6. Pacuer u KOHCTpyHpoBaHHE HEPTENPOMBICIOBOTO obopymoBanus/ Ywmuepor JLI.,
Momuanos I'.B., Pabunosuy A.M. u ap. - M.: Henpa, 1987.-422 c.

4.3. TexHuueckoe 00c1y:KMBaHMe H PEMOHT He()Tera3onpoMbIcJI0BOro 000pyA0BaHUS
4.3.1 OcHOBBI HAIEKHOCTH He(Tera3onpoMbICJI0BbIX MAIIIMH

OcHOBHBIE pa3fensl HAYKHM O HAAEKHOCTH. TepMuHBI M onpeneneHusd. Otkasbl. [IpuduHsl
OTKa30B M TIOBPEXICHUN HEPTEra3onpoMBbICIOBBIX MallUH. AHAJINW3 OTKAa30B KaK CPEICTBO
yCTaHOBJIEHUS (pU3MUecKod Mpupoisl paszpyuieHus. BHesamHble M mocTeneHHbIe OTKa3bl. Buabl
OTKa30B He(Tera3onpoMbICIOBEIX MalmMH. OcoOeHHOCTH cOopa cTaTUCTUYECKOH MH(OpMaruu o
He(TerazonpomMbICIOBEIX ~ MamuHax.  IlociemoBarenbHOCTE  OOpaOOTKM  CTaTHCTHYECKOU
uHbopManuu O HajaexkHocTH. KonmuuecTBO HeoOXOIMMBIX HaOmojeHuid. Bwibop 3akoHa



pactipenenenus. llognep:kaHue HaJeKHOCTH OOOPYIOBaHUS NpU dKcIutyaranuu. HamexxHocTh
He(TEera3onpoMbICIOBOTO  00OpYyJOBaHUs, Kak CJHOXHOM cucreMmsl. IlocinenoBarensHoe U
[apajuIe]IbHOE COEAMHEHHE DJJIEMEHTOB. PacueTr CXeM—HOM HAaJEeKHOCTH CIIOXKHBIX CHCTEM.
Hcnonb30BaHue CTPYKTYPHBIX CXEM IpU INPOTHO3UPOBAHUM HANCKHOCTH MAIMH Ha CTaJuu
IIPOCKTUPOBAHUSA U IIOCIIEC NPOBEACHUS peMOHTa. [Iporao3upoBanye HalIeKHOCTU C IPUMEHEHUEM
BEPOSATHOCTHBIX  OLIEHOK.  Ilpumepbl  aHanM3a  HAAEKHOCTH  HE(PTEra3onpOMBICIOBOIO
obopynoBanus. ["apanTuiineiii pecypc MammH. ONTUMAIBHBIA PECypC MaIIHH.

4.3.2. Bnﬁpaunﬂ H TEXHUYECCKadA THATHOCTUKA MAIlIMH 1 MEXaHU3MOB

[Tpuunsabl  Bo3HMKHOBeHUs1 BHOpauuu. Krnaccupukanums. Xapakrep KosiebaTenbHBIX
nporeccoB. CBoOOIHBIE KOeOaHMsl, YacTOTa, COOCTBEHHas (popMa u 3aTyxaHHe, U UX IPUMEHEHUE
B TexHHKE. BriHyXneHHble Koiebanus. Pesonanc. CiyuaiiHple konebanus. 3amayn W oOIIue
BONPOCHI TEXHUUYECKOW IUarHOCTUKU. OCHOBHBIE TEPMHMHBI M onpezeneHus. JluarHocTHueckue
napameTpel. MeTonbl W CpEACTBa JUArHOCTUPOBAHHMS TEXHUYECKOTO COCTOSHHUS MEXaHH3MOB.
CrocoObl  koHTponst neraneid. JlepexTockonust HEPTSIHOrO W ra3oBOro 00OPYAOBaHMS.
JleekTockonusi B CHCTEME TEXHHUYECKOTO OOCTYXHBAHHS M PEMOHTa HEPTSHOTO U Ta30BOTO
00opynOBaHUSI.

4.3.3. [IpuHIUNBI PAMOHAJBHOM IKCIIYaTAIUM COBPEMEHHBIX MAIIUH,
000py10BaHMA H OIpe/ieJieHre 0CTAaTOYHOI0 pecypca

CoBpeMeHHBIE METO/Abl M CpEeACTBAa KOHTPOJISI MAIIMHHOTO 00opymoBaHus. MeToanka
IIPOBE/ICHUS] TEXHHUYECKOrOo JUarHOCTUpOBaHMUA oOopynoBaHus. Pa3paboTka CcTOXacTHYECKHUX
METOJIOB JUIi KOCBEHHOW OLIEHKH COCTOSIHUS HE(Tera3onpoMbICIOBOTO  000OpYyIOBaHHMS.
Bubpoakyctuueckas auarHoctuka. [lapamerpuyeckas IMAarHOCTHKA LEHTPOOEKHBIX HACOCHBIX
arperatoB CyIIHOCTb U IOCJIEJOBATEIbHOCTh BUOPOAMATHOCTUKM HACOCHBIX M KOMIIPECCOPHBIX
arperatoB. Mcrounuku BuOpauuu. JluarHoctuueckue BuOponapamerpel. llc crienoBanue u
yCTpaHEHHUE MPUYMH MOBBIIIEHHON BHOpaIMM HACOCHBIX arperaroB. OcoOEHHOCTH BHOpaluu U
BUOPOIMAarHOCTUPOBaHMs KommpeccopoB. Co3aHue HOpM BHOpaluii, H3MEpeHue U BeeHue 0asbl
JAHHBIX, KOMIIbIOTEpHOE XpaHeHue uHpopMaiuu. [IpuunHbel noBeleHHONH BUOpanuu. Metoas! u
cpeactBa TexHudeckoro auarHoctuposanus I13/] u YOIIH. HaGop craTMcTHYECKMX AAHHBIX U
BbIJ]a4a 3aKJIIOYCHUS.

4.3.4. CoBpeMeHHBIE CTIOCOOBI PEMOHTA MAIIMH

ABTOMaTHUYECKash CBapKa M HamiaBKa 1moja cioeM ¢uiroca. TeXHONOTHs BOCCTAaHOBICHUS
Aetaneidl MeTalIM3aluel MOBEpPXHOCTH 3JIEKTpUUecKoi, BoccTaHOBIeHHE MOBEPXHOCTH JeTalieit
MallliH Ta30IUIaMEHHONM W IUIa3MEHHON  MeTallIM3allied  MeTajuInd3amdeil, HaIlJIaBKOH,
rajJbBaHMUYECKUM HapallMBaHUEM, IUIACTHUECKUM J1e(OPMHUPOBAHUEM, MOJUMEPHBIM MOKPHITHEM,
MexaHnueckoil o0paboTkoi. CriocoObl BOCCTAHOBIICHHS COMPSIKEHUM M MOBEPXHOCTEH neTaneit
o0opynoBaHus. TUIOBbIE TEXHOJIOTHUECKUE MPOLIECCH PEMOHTA MaIIHH.
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PA3JIEJI 5. CTAHJAAPTU3ALIIUA U YIIPABJIEHUE KAYECTBOM ITPOAYKIIUHU

[loHATHe cTaHgapTU3alMM, BIUSHUE CTAHAAPTU3ALUU HA Ka4eCTBO MPOIYKIHMH, IIPOLECCOB,
yeayr. lenn w npuHnunel cranaaptusanuu. HopmaTuBHBIE OKYMEHTHI 1O CTaHIAPTHU3ALMHU.
[Ipouenypa npenynpexnarommx aerdcteui, npeanycMorpeHHas CMK. ITlonsatne TeXHUUYECKOTO
pEryJIMpOBaHMsl, IPUHIUIBI TEXHUYECKOTO peryaupoBaHus. [IpHHIMIBI IOCTOSHHOTO YIIY4ILIEHUS
pesynbratuBHocTd CMK. IlpaBuna pa3paOoTKu W yTBEP)KIAECHUS HAILMOHAIBHBIX CTaHIAPTOB.
AHanu3 AaHHBIX U1 JEMOHCTPALMM MPUTOJHOCTH U PE3YIbTATUBHOCTU CHUCTEMbl MEHEI)KMEHTa
kayectBa. IlpaBuna mnocTpoeHus, u3I0kKeHUs, o(opMieHHs U 0003HAUYEHUS HAIMOHAJIBHBIX
craggaproB. Ilpomenypa ympaBieHMs  HECOOTBETCTBYIOIIEW mpoAykuuen. TexHuueckue
perinaMeHTbl, LENU HUX MPUHATHS, THUIIOBBIE pa3/ieibl TEXHUYECKOro peryiamenra. [lonsrue
CTaHJlapTa, KaTerOpuu W BHUJIbI cTaHAapToB. CTaHIapThl opraHu3anuii. MeTtoasl cTaHAapTU3aLUU.
IIponienypa BHYTpEHHUX ayAMTOB CHUCTEMbl MEHE)KMEHTa KauecTBa. IlocTosiHHOE ynydiieHue
CUCTEMbl MEHEJDKMEHTa KadecTBa. Y A0BJIETBOpeHHOCTh norpedureneil. Tpebosanus B CMK k
NOpSAKY  TPOBEINCHHUA  3aKymoK. MaeHTudukanus W NPOCIEKUBAEMOCTb  MPOJIYKIMH.
CobcTtBenHocTh moTpeduteneii. CoxpaHeHHe COOTBETCTBUS Hpoaykiuu. OOmue TpeOGoBaHHS K
nporeccam CMK. Cxewmsl ceprudukanuu npoaykiuu. I[lopsgok HOATOTOBKHM W MPOBEACHUS
CepTH(HKAIIMA CHCTEM MEHEKMEHTa KadecTBa. KOMIUIEKCH (CHCTEMBI) OOIMIETEXHUYECKHX
CTaHJApTOB. AHanM3 TpeOOBaHUI, OTHOCANIMXCS K MNpoayKuuu. IlmaHupoBaHue mpoOLECCOB
KU3HEHHOro LMKIa npoaykuuu. lloHarue cuctemsl ceprudukanuu, QYHKIMU €€ Y4aCTHUKOB.
IIpaBuna pa3pa®OTKM M YTBEP)KACHUS HAIMOHAIBHBIX CTaHaapToB. lliaHupoBaHME IMpOLECCOB
KU3HEHHOTO IMKJIAa TpoayKuuu. OTBETCTBEHHOCTh, MOJIHOMOYHS W 0OMeH wuH(popMammeid B
cucTeMe MEHE[DKMeHTa KadecTBa. llopsiox pa3paOoTKu, HPUHATHS M OTMEHbl TEXHUYECKUX
pernameHToB. [lopsaok pazpaOoTKu, NPUHATHS, U3MEHEHNUS U OTMEHBI TEXHUYECKOTO PErIaMeHTa.
CymHOCTb, poONb, 3HAYEHHE KAdyecTBa M YIPABICHHUS UM B YCIOBHUAX PBIHOYHOM JKOHOMMKH.
[InanupoBaHue B cucTeMe MEHEIXMeHTa (1ieJib, MPUHIUIBI, anropuT™). OTEYEeCTBEHHBINH OMBIT
YIPaBICHUS KadecTBOM NpOoAyKIHMH. CyIIHOCTh OCHOBHBIX JTallOB pPAa3BUTUS TOAXOIOB K
YIOPaBIEHUIO KAa4eCTBOM MPOAYKIHMH B YCJIOBMSX IIEHTPAIM30BAHHON IJIAHOBOW 3KOHOMUKH.
CymHocTh, posib M 3HaueHue aynura. Buasl ayaura. KoMmekc cTaHZapTOB Ha CHCTEMY
MEHEP)KMEHTa KauecTBa, MX poJib B OOECHEYEeHHWH KadecTBa U OCHOBHBIE TEHJEHIUU HUX
coBepuieHcTBOBaHMs.  [Iporpamma  ayaumra. llenm u oObeM  mporpaMMbl  ayawuTa.
[TocnenoBarenbHOCTh MPOLIECCOB YIPAaBIEHUS MporpaMMmor ayaurta. VcnblTaHuss Ha 3Tamax
KU3HEHHOI0 LIMKJIA NPOAYKUHMH. Ponb M 3HaueHHE MOATBEPKACHMSI COOTBETCTBHUS B YCIIOBHUSX
ppiHOUYHOM 5KoHOMUKKM Poccun. Ilenu, npuHuunel, (opMbl NOATBEPKACHUS COOTBETCTBUS.
OOyuenne B obOmactu kauecTBa. [Iporpammbl oOydyeHMS M CTaXUPOBOK. CuHCTEMbI
aBTOMATHU3MPOBAHHOTO MPOEKTUPOBAHUA TeXHosornyeckux npoueccon: Kommnac, Delcam ArtCAM
Pro, PowerMILL, Unigraphics. I11.
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