MuHucTepcTBO 00pa3oBaHus M HAyKH YenstOMHCKO#M 001acTh
['ocynapcTBeHHOE OO KETHOE TTPO(EeCCHOHATEHOE 00pa30BaATEIBPHOE YUPEIKICHHE
«HOxKHO-Y pajIbCKNil TOCYTIAPCTBEHHBbIH TEXHUYECKUIN KOJLJIEI)

METOIJUYECKHUE PEKOMEHJIALIUU
ITO BBINOJIHEHUIO ITIPAKTUYECKHUX PABOT
o [IM.03 «Pa3paboTka 1 peanuzaiusi TEXHOJIOTHYECKHUM MPOLIECCOB B
MEeXaHOCOOPOYHOM MPOU3BOJICTBE

M/IK 03.01 «Pa3paGoTka u peajiu3anusi TEXHOJOTHYeCKHUI MPOIECCOB B
MEXaHOCOOPOYHOM NPOU3BOJACTBE»

JUTSI CTYJIEHTOB CHIEIIUAIbHOCTH
15.02.16 TexHOMOTHS MAaTUHOCTPOEHUS

r. YenstOunack 2023 r.



AKT COI'VTIACOBAHUSA
Ha METOJMYECKHE PEKOMEHIALNH 10 BBIIIOJHEHUIO MPAKTUYECKUX padoT 1o
MJIK 03.01 «Pa3paboTka u peanuzamus TeXHOJIOTHIECKUN TTPOIIECCOB B
MEXaHOCOOPOYHOM MPOU3BOJICTBE» ISl CTYAEHTOB CHEMAIBHOCTH
15.02.16 TexHONOTHS MAITUHOCTPOCHUS.
Astop: YenuoB Cepreii AnexkcanapoBuy, rpenojaasareib KOxxHo-
YpanpCKoro rocyJapCTBEHHOTO TEXHUYECKOTO KOJIIEKA.

Metonnueckue pekoMeHiauuu coaepxat 11 mpaktuyeckux padoT Mo TeMam,
npeaycMoTpeHHbIM — mporpammoit  [IM.03  «Pa3pabotka u  peanm3anus
TEXHOJIOTMYECKUN IPOLECCOB B MEXaHOCOOPOUHOM IPOU3BOJICTBE»

B MeToguyeckux ykazaHUsX OTpa)K€Hbl TPEOOBAHUS K 3HAHUSIM U YMEHUSIM U
MOPSOK BBITTOTHEHUU NMPAKTUYECKUX PAOOT.

PaGoThl mpencTaBieHbl B BUJE KOHKPETHBIX 3aj/ladu, TPEOYIOMUX pElIeHUs U
ITO3BOJIIOIINX CTYJACHTaM Pa3BUBATh JIOTHYECKOE MBILIIEHUE.

[To kaxngol  NIpaKTHUYECKOW  paboTe  NIPEAYCMOTPEH  OT4YeT IO
yHuunupoBanHot ¢opme. dopma oryeTa pa3MelieHa B METOJUYECKUX
PEKOMEHAAIUSX.

[IpencraBneHHble B METOJUYECKUX PEKOMEHJIANUSIX MPAKTUYECKHUE PaOOThI
MO3BOJISIIOT CTYIEHTAM 3aKPENUTh TEOPETUUECKUI MaTepHall, ChOpMHUPOBATh YMEHMUS,

MPeyCMOTPEHHBIE MPOrPaMMOi OOyUYEHUs, a TAK)KE YMEHUS PUMEHSTh MTOJTyUYEeHHbIC

paHCC 3HAaHWA Ha IIPAKTHUKE.

['enepanshbiii nupextop OO0 U3AT
I'opnees Cepreit BnagumMupoud




HOACHUTEJBbHASA 3AIINCKA

MeTtonuueckre peKOMEHAAIIMU IO BBIMOJHEHUIO MPaKTUYECKUX padboT 1Mo
[IM.03  «Pa3zpaboTka ®  peanu3anusi  TEXHOJOTHYECKUIl  MPOLIECCOB B
MexaHocOopounoMm TmpousBojgcTBey, MJIK 03.01 «Pa3paboTtka u peanuzamus
TEXHOJIOTHYECKUI MPOLIECCOB B MEXaHOCOOPOYHOM IPOU3BOJCTBEY» IPEIHAZHAUCHBI
g obyvaromuxcs cnennanbHoctu 15.02.16 TexHomorus MalmmHOCTPOCHHUS.

[IpakTrueckue 3aHATHS SBISIOTCS BaXKHBIM AJIEMEHTOM MPOGECCHOHATBHOTO
MOAYJSL B LEJIOM M MEXIMCIUIUIMHAPHOTO Kypca, B YacTHOcTH. B mponecce
BBIIMOJIHEHUS NIPAKTUYECKUX PabOT 0O0yyarouIuecs: CUCTEMAaTU3UPYIOT U 3aKPEIISIOT
NOJIyYEHHbIE  TEOPETUYECKHE  3HAHUS, PA3BUBAIOT  HHTEIUICKTYaJbHBIE U
Mpo(EeCCUOHANIBHBIE YMEHHMs, (DOPMUPYIOT 3JIEMEHThl KOMIETEHIUH OyAaylux
CIELUATMCTOB.

MeTronuueckre  peKOMEHJAUUW  NpEJHAa3HAYeHbl Il  OpraHu3aluu
BBITIONTHEHUsST mpakTudeckux pador mo [IM.03 «Pa3pabotka u peanuzanus
TEXHOJIOTMYECKUN TPOLECCOB B MEXaHOCOOPOUHOM MPOU3BOJICTBEY.

[Tporpammoit  TIM.03 «Pa3paboTka u peanu3amusi TEXHOJIOTHYCCKUH
IPOLECCOB B MEXaHOCOOPOYHOM IPOU3BOJCTBE» B YacTH MEXKIUCUUIUIMHAPHOTO
Kypca «Pa3paboTka u peannzainus TEXHOJIOTHYECKUI TPOLIECCOB B MEXaHOCOOPOUYHOM
MPOU3BOJACTBE»  MPEAYCMOTPEHO  BbIMOJHeHWE 11 mpakTuueckux  paboT
(paccuntanubix Ha 40 dYacoB), HamNpaBICHHBIX HA (POPMHUPOBAHUE IIEMEHINOB
cnedyruux KOMnemeHyuii:

OK 01. Bei6upats crmoco0sl perieHus 3a1a4d mpo(pecCHoHaTbHOM 1eITeTbHOCTH
MIPUMEHUTENBHO K Pa3JIUYHBIM KOHTEKCTaM

OK 02. MHcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IMOWCKA, aHAIM3A W
WHTepHpeTanuu HHPOPMAIUA, U WHPOPMAIIMOHHBIE TEXHOJIOTHUU ISl BBITIOJHEHUS
3a/1a4 Npo(heCCUOHAIBHOM IeSITEILHOCTH

OK 09. [Ilons3oBaThcs  mpodecCHOHANBHOM  JOKyMEHTalued  Ha
rocyJapCTBEHHOM U MHOCTPAHHOM SI3bIKaX

I[IK 3.1. PaspabarhiBaTh TEXHOJOTHMYECKUM MpOLECC COOPKH U3ACIUA C

IIPUMEHEHUEM KOHCTPYKTOPCKOM M TEXHOJOTMYECKON JOKYMEHTALUH.



I[IK 3.2. BeiOupatb 000pynOBaHHUE, WHCTPYMEHT U OCHACTKy s
OCYIIECTBIICHUS] COOPKU U3AEIUH.

[IK 3.3. Pa3paOarbiBaTh TEXHOJIOTHYECKYIO JOKYMEHTAIMIO IO CcOOpKe
U3JENUid, B TOM YHCIE C TPUMEHEHUEM CHUCTEM AaBTOMAaTU3MPOBAHHOIO
MPOEKTUPOBAHUA.

[IK 3.4. Peanu3oBbIBaTh TEXHOJOTWYECKUI TMpolecc COOPKU U3IEIUN
MAaIIMHOCTPOUTEIBHOTO MPOU3BO/ICTBA.

[IK 3.5. KoHTponaupoBaThb COOTBETCTBHME KayecTBa COOpPKH TPEOOBAHMIM
TEXHOJIOTMYECKON JOKyMEHTAllMM, aHaJIU3UpOBaTh MPUUYMHBI HECOOTBETCTBUS
U3JIEJIUN U BBIyCKa MPOIYKIIMH HU3KOTO Ka4eCTBa, yUaCTBOBATh B MEPOIPUSITUSX 110
UX MPEAYNPEKICHUIO H YCTPAHEHHUIO.

I1K 3.6. Pa3pabarbiBaTh MJIAHUPOBKH YYaCTKOB MEXaHOCOOPOYHBIX LEXOB
MaIIHHOCTPOUTEILHOTO TPOU3BOACTBA B COOTBETCTBHH C IPOU3BOJICTBEHHBIMH
3a/la4yaMH.

YMEHMS:

- pa3pabaTbIBaTh TEXHOJIOTHUECKHE CXEMbI COOPKH Y3TI0B U U3IEITHIA

- OIIPENIENATh MOCIEA0BATEILHOCTh BBIOJHEHUSI pabOThl 1O COOpPKE Y3JI0B U
151631 (S 1507

- BRIOMPATh ONTUMAIbHBIE TEXHOJIOTHUECKHE PEIICHNS Ha OCHOBE aKTyaJIbHOMN
HOPMATHUBHOW JJOKYMEHTAIlUN U B COOTBETCTBUU C MPUHATHIM MIPOLIECCOB COOPKH

- paccUMThIBaTh MapaMeTphl Ipolecca COOPKU Y3JI0B WM U3IEIUA COrjacHO
TpeOOBaHUSIM HOPMATUBHON JOKYMEHTAIIH

- IOJIb30BAThCSl  TEXHOJIOTMYECKOM  JOKyMEHTaluel Tmpu  pa3paboTke
YIPAaBISIONINX TPOrPaMM MO COOPKE y3JI0B MITH U3ICTHI

- BBIOMpaTh W TOPUMEHATh COOPOUHBIM HMHCTPYMEHT, MaTepHalbl B
COOTBETCTBUH C TEXHOJOTHYECKUM PEIICHUEM

- IPUMEHATh CHUCTEMBl aBTOMATH3WPOBAHHOTO MPOEKTUPOBAHUS ISl BHIOOpA
MHCTPYMEHTA U MIPUCTIOCOOTICHUN U1 COOPKHU y3JI0B MIIH U3/IETIHI

- pa3pabaTbIBaTh TEXHOJIOTUYECKUE CXEMbI COOPKH y3J10B UM U3/1ETHUil

- YUTATh YEPTEIKHU COOPOUHBIX Y3JIOB



- UCNIOJIb30BaTh ~ IAKeThl  MPUKIAAHBIX MporpaMm s pa3paboTKu
KOHCTPYKTOPCKON JOKYMEHTALIMM U NPOCKTUPOBAHUSA TEXHOJIOTMYECKUX MPOLECCOB
MEXaHOCOOPOYHOT0 POU3BOJICTBA

- BBITIOJIHATH COOPOYHBIEC YEPTEKU U JETATUPOBKH, a TAK)KE YEPTEKU OOLIETO
BHJIa B COOTBETCTBUU ¢ EquHoil cucteMoit koHCTpyKkTOpcKoi nokymenTanuu (ECKJ]I)

- I0JIb30BaThCSl ~ TEXHOJIOTMUECKOW  JIOKYMEHTalMed 1pH  pa3paboTke
YHIPABJISIOIMX IPOrpaMM IO COOPKE y3J10B WM U31ETHUi

- SKCIUTyaTUPOBaTh TEXHOJIOTMYECKUE COOpOYHBIE NPHUCHOCOOJICHUS JIs
YIOBJETBOPEHUs] TPeOOBaHUS TEXHOJIOTMYECKOM JOKYMEHTAallMd U  YCJIOBHMH
TEXHOJIOTUYECKOIO Iporecca

- PEAJIM30BbIBATh  YOPABISIIONIME IMPOTPAMMBbI Il aBTOMAaTHU3UPOBAHHOM
cOOpKH Y3JI0B WIN U3JEIUN

- IPOBEPATHh COOTBETCTBHE OOOPYIOBaHHUSA, NMPHUCIOCOOJIEHUN, PEXKYIIEro u
M3MEPUTEIIHHOTO HHCTPYMEHTA TPEOOBAHMSIM TEXHOJIOTMYECKOM TOKYMEHTAlUN

- yCTpaHATh HApYIICHHS, CBSI3aHHBIE C HACTPOHMKOM 000pymOBaHUS,
MIPUCIIOCOOJICHUH, PEKYIIEr0 UHCTPYMEHTA

- BBIIOJIHATh KOHTPOJIb COONIOACHUS TEXHOJIOTMYECKON JUCHMIUIUHBI U
MPaBUJILHOM 3KCIUTyaTalluy TEXHOJIOTUYECKOTO 000pyI0BaHUS

- aHANIM3UPOBaTh MPUYUHBI Opaka, pasfensaTh Opak Ha HCHPAaBUMBIA U
HEHUCIIPABUMBIN

- OMPEAENATh TOJHOCTh Pa3MEpPoOB, (GOPM, PACHOJIOKEHUS U IIEPOXOBATOCTH
IMOBEPXHOCTEN JeTAJICH

- OCYIIECTBISATh KOMIIOHOBKY  ydacTka COOpOYHOTO IIi€Xa COIVIAaCHO
TEXHOJIOTUYECKOMY POLIECCY

JIuunocmmuuie pezynromamot, popmupyemoie, 6 npoyecce uzyueHus yueoHoul
OUCUUNIUHDL:

JIP 4 IlposBasomuii M NEMOHCTPHUPYIOIIMM YBaXEHUE K IJIIOASIM Tpy.a,
OCO3HAIOIIMN LIEHHOCTh COOCTBEeHHOro Tpynaa. Crpemsuuiicss kK (GOPMHUPOBAHUIO B
CETEBOW Cpeie JUYHOCTHO M NPO(ECCHOHATBHOIO KOHCTPYKTUBHOTO «LU(POBOIrO

cieaa».



JIP 7 Oco3Haromuii NPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXaIOIUH COOCTBEHHYIO U UY>KYIO0 YHUKAJIBHOCTD B PA3JIMYHBIX CUTYaIUAX, BO BCEX
dbopmMax u BUIAX NEATECIHHOCTH.

JIP 13 T'oTOBBINi COOTBETCTBOBAThH OXKHUIAHUAM paboTojaTeNel: aKTHUBHBIH,
MPOEKTHO-MBICISIINN, 3(()EKTUBHO B3aUMOJICHCTBYIOMIMA M COTPYIHUYAIOMIUN C
KOJUIEKTUBOM, OCO3HAHHO  BBIMIOJHAIOMMN  MpodeccuoHalbHble  TpeOOBaHMUS,
OTBETCTBEHHBIN,  MYHKTyallbHbIM,  JUCHUIUIMHUPOBAHHBIN,  TPYI0JIIOOUBBIM,
KPUTUYECKU MBICIISAIINN, TEMOHCTPUPYIOIUN MTPOdHEeCCHOHAIBHYIO KU3HECTOMKOCTh

JIP 15 ToroBeiii k mpodeccHOHATBHOM KOHKYPEHIIMM W KOHCTPYKTHBHOM
peaKuuy Ha KPUTHKY.

JIP 17 CopeicTByromuii MoOAAEpKaHUIO MPECTHKAa CBoel mpodeccun,
OTpaciu U 00pa30BaTEIbHONW OpraHu3aIii.

Onucanue Kaxa0i NpakTH4ecKor paboThl COACPKUT HOMEP, HA3BAHUE U LIETh
paboThl, (opMHUpyeMble B TMPOIECCE BBIMOJHEHUS pPa0OThl 3HAHUS WM yMEHUS,
TEOPETUYECKOE U3JIOKEHHE HEeoOXOoAuMoro wmatepuaina (mpu HEOOXOAUMOCTU
MPUMEPHI  BBIMIOJIHEHUST 3aJaHUi), QJIrOPUTM BBIMOJHEHUS pPal0OThl, BapUAHTHI
3aJJaHUM.

OTyeTsl CTYJAEHTOB MO MPAKTHUYECKUM paboTaM JOJDKHBI COJIEpKATh HOMED,
Ha3BaHHWE W IIeJIb PaOOThI, BBHIMOJHEHHBIC 3aJaHUSI M UX PEe3yJbTaThl, OTBETHl Ha
KOHTPOJIbHBIE BOMPOCHI U BHIBOJIBI IO MPOICIIaHHON paboTe.

TUTyJIbHBIN JTUCT JOJIKEH OBITh O(POPMIIEH B COOTBETCTBUU C MPUIIOKEHHEM A.



IlepeyeHb NpaKTUYECKUX 3AHATHI

. KoJu-Bo
Ne HanMeHOBaHUe NMpaKTHYeCKOH padoThI
4acoB
1 Pacdet cOOpOUYHBIX pa3MEpHBIX IeTel 4
2 Pacuér Hepa3zbEMHBIX COEAMHEHUN 2
3 Omnpenenenre nociieq0BaTENbHOCTH COOPOYHOTO
mpolecca 1 Coiep KaHus COOPOYHBIX ONEPaIvid JIst 4
W3AEIUHI C MOIUITHUKAMHA
4 Omnpenenenue cocTaBa U MOCIEA0BATEIILHOCTH 9
BBITIOJIHEHUS oniepaliii COOPKU COCTaBHBIX BaJIOB
5 CocraBnenue cxembl 00111el U y3710BOM COOPKH 4
U3JICTIHS
6 PazpaboTka TeXHOJIOTrHYeCKOoro mpoiecca COOpKu 4
U3JICTHST
7 Cocrapienue u 0hopMIICHUE TEXHOJIOTHYECKONU CXEMBbI 4
cOOpOYHOTO Mpollecca y3ia
8 Cocrapnenue u oQpopMiIeHUE MaPIIPYTHON KAPTHI 4
COOPKH MOPIIHS
9 Pa3zpaboTka n oopmieHre onepauoHHON KapThl 9
COOPKH U3JIeTIHUs
10 OmnpeneneHue cocTaBa U KOJIMYECTBA COOPOUHOTO 9
000pyI0BaHHUsI MAIIMHOCTPOUTEIHHOTO 1IeXa
11 CocrapieHue JIaHUPOBKU 000PYI0BAHMS 8
NTOI'O 40




ITPAKTHYECKAS PABOTA 1

Ha3Banue npakTnuyeckoil padotbl: PacueT cOOpOYHBIX pa3MEPHBIX IICTICH
Heab padoTbi: ®opMUpoBaHUE YMEHUH pacuyeTa COOPOUYHBIX pa3MEPHBIX IENeil
YMEHHS

- YUTATh CXEMBI;

- IPUMEHATh OCHOBHBIE METOJbI pacyeTa TOYHOCTU Ha MpPUMEPE COOPOUHBIX
€VHULI;

- BBIIIOJIHATD rpauyeckrue U300pakeHus AeTalleld ¢ YKa3aHUEM UX Pa3MepoB,
JIOITyCKOB U MOCAJI0K U APYTUX TEXHUUECKUX TPEOOBAHUN;

- BBIIIOJIHATD PacyeT Pa3MEpPHBIX LEIEH.

3HAHUA (AKTyaIM3aLusl):

- IPUHLUIBI IOCTPOEHHUS INIOCKUX Pa3MEPHBIX LIECTIEH;

- METOAMKY pacdeTra pa3MEpHbIX Lened U 0OOCHOBaHUE BBHIOOpA YPOBHS
TOYHOCTH U3TOTOBJICHUS;

- OCHOBBI BBITIOJTHEHHS pab0OUMX YepTEkKeH JAeTaleH.

Teopernuecknii MaTepuaJ:

Pa3zMepHON LIEeNbIO HAa3bIBAETCS 3aMKHYTas LIETI0YKa Pa3MEpPOB, ONIPEACIISIOIINX
TOYHOCTh OTHOCHUTEJIBHOIO PACTIOJIOKEHUSI OCEH U MOBEPXHOCTEW OJTHOW JETANIA WIU
HECKOJIbKHX JeTalleld B COOPOYHOM COEAMHEHUHU.

PasmepHas uens, onpenensdronias TOYHOCTb OTHOCUTEIBHOIO PAaCIOJIOKEHHUS
OCEU U TMOBEPXHOCTEHW OIHOW JETal, HAa3bIBAETCS MOACTAIBHOW PA3MEPHOM LEIIBIO
(pucynok 1, a). PaamepHass uenp, omnpenensitonias TOYHOCTb OTHOCHTEIBHOIO
MOJIOKEHUSI OCEH M TTOBEPXHOCTEH HECKOJBKHUX JETale B COOPOYHOM COCAMHEHUH,

HA3BIBACTCS COOPOUHOU pazmepHol yenvto (pUCYHOK 1, 6).



~ 7 / 77777
AW 7/ /A ////// //i/éﬁ
NN LN S
'Qf\\\ NN /s
N i: =EY
\ SIS |
\\\ ] [
crs e - \\\\\ \
NN\ \
NN ’
NN
N\ J
\\\\\ |
’ A ’I 44 2 \:\. -~ 2 . co l
A As | As |43 A

a 0

Pucynox 1 - [Ipumepst 06pa3oBaHusi pa3MepHBIX IENEH: 01eTaabHOM (a) U

coopouHoii (0)

[ToneranbHble 1 COOPOYHBIE PA3MEPHBIE LIETIH HA3bIBAIOTCA KOHCTPYKTOPCKUMU
pa3MepHbIMHU LEMSIMM, TaK Kak OHM OOpa3yroTcsi B pe3yJibTaTe€ KOHCTPYHPOBAHMUS
neTaned U COOPOYHBIX COCTMHEHMUIA.

Kaxnmas pasMepHas Lenb COAEPKUT OJHO 3BEHO, KOTOPOE HOCHUT
Ha3BaHUE UCXOOHO20 WU 3amblKaroue2o (pucyHok 1). Bce ocranbHble 3BeHbs 1IEHU B
ATOM CJIy4ae HOCAT HA3BAHUE COCMABAAIOUUX.

HMcXOOHBIM 3BEHOM pa3MEPHOM LENHM Ha3bIBACTCS pa3Mep, OINPEACIIAIOLINN
TOYHOCTB Pa3MEpPOB APYTUX 3BEHbEB. OTHOCUTEIBHO UCXOJHOTO 3BEHA ONPEIEIISIOTCS
JOIYCKH M NPENEIbHbIE OTKJIIOHEHHSI Pa3MEPOB COCTABIIIOIIMX 3BEHbEB. McxomHoe
3BEHO B IMPOLIECCE M3TOTOBJICHUS JETalld WIM B Ipoliecce COOPKU CTAaHOBHUTCSA
3aMBIKAIOIIUM, TaK Kak OHO (opMHUpyeTCs B TMOCJIEIHION OYepenb, 3aMbIKas
pa3sMEpHYIO LEIb.

CocraBnsromye 3BEHbS Pa3MEpPHOM ILENU JENSATCS Ha YBEIMYUBAKOIINAE H
yYMEHbIIAOIIME. YVeenuuusaowym Ha3blBa€TCd 3BEHO, C YBEIWYEHHEM KOTOPOIO
3aMBIKAIOLIEE 3BEHO YBEIMYMBACTCS, A YMEHbUAWUM, C YBEINYEHUEM KOTOPOTO
3aMBIKAIOIIEE 3BEHO YMEHBIIAETCA.

B cOOpouYHBIX pa3MepHBIX HEMSIX 3aMbIKAIOIMIUM 3BEHOM MOKET OBITh 3a30D,
JIMHEWHBIA WUJIM YIJTIOBOM pa3Mep, TOYHOCTh KOTOPOTO OTOBAPUBAETCS B TEXHUYECKUX

YCIIOBUAX HAa U3TOTOBJICHUC U C60pKy MalllhH.



Pa3zmepnl neraneil mpu M3rOTOBIEHUH OOBIYHO BBIMOJHSIOTCS C OMIMOKAMHU.
OmuOKkM OrpaHUYMBAIOTCS BEJIUYMHON JOMYCKOB. PaznmuyaroT JBa THHA OIIMOOK:
OLIMOKU JIMHEWHBIX pPa3MEPOB, OMNPEACTSAIONUX TOYHOCTh PACCTOSIHUM MEXIY
OTJCNBHBIMU TIOBEPXHOCTSAMH, M OIIMOKH TPOCTPAHCTBEHHOTO PACIOJIOKEHHUS,
OIIpENIeNISIOME TOYHOCTh B3aMMHOIO  PACIOIOKEHUS TE€OMETPHUUYECKUX Ocel
MOBEPXHOCTEH OTHOCUTEIHHO JPYT ApyTa.

JIuHeliHbIe pa3Mephl BBIPAXKAIOTCS B MUJLTUMETPAX U Oy CKaeMble OTKJIOHEHHUS
ATUX Pa3MEPOB 3aJAIOTCA B JOJSX MIJUTMMETPOB. JlomyckaeMble OTKIOHEHHUS OT
B3aUMHOI'O PACIIOJIOKEHUSI OCEl WJIM MOBEPXHOCTEH 3a7ar0TCsl B BUJE OTHOLLEHUS
J0JIeil MUJUIUMETpa K ONPEesIeHHON 0a30BOM JUIMHE, T. €. B BUJAE TaHI€HCA YIJIa,
Harpumep, 0,05/300 mm/mMMm.

Jlis  ynoOcTBa pacdyeToB OOBIYHO COCTABIISIIOTCS TIpadUyecKue CXEeMbl

pa3MepHBIX Ierel (PUCyHOK 2).

baza

a 4] [

Pucynox 2 - [Ipumeps! rpaguaeckux cxeM JUHEHHBIX (@) U

IIPOCTPAHCTBEHHBIX (0, 8) pa3MepHBIX Lienen

Kak mpaBuiio, B u3aenud MOKHO HAWTH JOCTATOYHO OOJBIIOE KOJUYECTBO
pa3MepHBIX Ierel (HeCKOJIbKO JIeCATKOB, a TO U coTeH). Ho TmarensHoMy aHamu3y
MOJIBEPTAIOTCS JIMIIb T€ LIEHH, KOTOPHIE OMPEEISIIOT HanboJiee BaXKHBIE U YKECTKO
3aJlaHHbIE MMapaMeTphl U3 TEXHUYECKUX YCa0BUM. [Ipu mocTpoeHnn Takux CBA3aHHbBIX
CXeM 3BEHbS Pa3HBIX IETMeH YKa3bIBAIOTCS Pa3IMYHBIMH OyKBamMHu (TIPOMUCHBIMHU
OykBamH pycckoro andaBuTa JUIsl TMHEHHBIX 1eTeld 1 MalbIMU OyKBaMU IpeuecKoro
andaBuTa JUIA TPOCTpaHCTBEHHbIX 1ieneil). LludpoBoil wMHAEKC yKa3plBaeT Ha

HOpHI[KOBBIﬁ HOMCP 3BCHA B LICIIN. 3aMbIKaoIIee 3BeHO UMEET HHICKC I[
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OmmbKM  COCTaBSIOLIMX ~ 3BEHBEB  COOpPOYHOM  pa3MEpHOM  Lienu
OBIBAIOT cKanApHbIMU (OTKIIOHEHNUS  JIMHEMHBIX  pa3MepoB OT  HOMUHAJIbHBIX)
U 8eKMOopHbuIMU (BEIIMYNHA ITPOCTPAHCTBEHHOTO OTKJIOHEHUS ITOJIOKEHUS
nOBEPXHOCTH). K OCHOBHBIM BEKTOPHBIM OIIMOKAM OTHOCSITCSI SKCLIEHTPUCHUTETHI U
paauaibHble OMEHUS CONMPATAEMbIX HUIUHAPUYECKUX TOBEPXHOCTEN.

Pacuer pasmepHOM 1Ieny CBOAWUTCS K PELICHUIO OJHOM U3 IBYX 3a/]1a4.

1. Ilo 3amaHHOMYy HOMMHA&JIBHOMY pa3Mepy, HIONYCKYy M TNPEIeIbHBIM
OTKJIOHEHUSIM 3aMBIKAIOIIETO 3BEHA OINPEAEINTh HOMUHAJIBHBIE pa3MeEpPBI, JOIYCKU U
IPEIEIbHBIE OTKIIOHEHUSI COCTABJISIOIIMX 3BEHbEB. Jro npsaMas 3aaada. Ee pemaror
KOHCTPYKTOPBI MallluH IIPU IIPOCKTUPOBAHUH.

2. Ilo 3amaHHBIM pa3MepaM M JOIyCKAM COCTABIISIIOIINX 3BEHBEB Pa3MEPHOU
LENA ONPENeIUTh HOMHUHAIBHBIA pasMep, HOONYyCK U IIPElEeIbHBbIA pa3Mmep
3aMBIKAIOLIEro 3BeHA. DTO MPOBEPOUHas WK oOpaTHas 3a1a4a. Ee pematot TexHosioru
IIPU NPOEKTUPOBAHUHU TEXHOJOTMYECKHUX IIPOLIECCOB COOPKH.

CyniecTByIOT Ba METOJIA pacyeTa pa3MEpHBIX LENen.

1. Meron makcumyma - muHumyma (KOPOTKO3BEHHbIE Lenu cn <4 u
BBICOKOTOUHBIE pa3MEpHbIE II€MH); OCHOBHBIE pAacCUETHbIE YpPaBHEHUS HMEIOT
CIEIYIOIINN BU:

E.(4y)= ZEc-(AJ} a)— Z Ef-{Ar'}.M ),
E(Ay)=2 E(Ay)+TA, /2,
E(Ay)=Y E.(Ay)-TA, /2.

Ap Z "if}.'n N Z "!f'g. M?
TA{.\ = Z TA;';

2. Beposimnocmublii METONI,  YYUTBHIBAIOIIUN  BO3MOKHOCTh  KOMIIEHCAIIUH

MOTPEIIHOCTEN OJTHUX 3BEHBEB MOTPEIIHOCTAMU APYrUX (MHOTO3BEHHBIC LIETH C 11 >

4):
TAy =t W TA>

rie | 3aBUCHT OT TOIyCTUMOM BEpOSITHOCTH MOJTyYCHHs OpaKa: MPOIICHT PHUCKa:
32;10; 4,55;1,0;0,27; 0,1; 0,01; 3mauenne /. 1,0; 1,65; 2,0; 2,57; 3,0; 3,89; 3,29.

3HayeHue X, IPUHUMAIOTCS B 3aBUCUMOCTHU OT 3aKOHA PACCEUBAHUSI:
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Xj = 1/9 - nHopMasbHOE pacnpe/eieHne (Mexanuaeckass 00padoTKa pe3aHueM 1o
9-12 kBaynureTy);

A.,- = 1/6 - pacnipeienieHue 110 3aKOHY TPEYTOJIbHUKA (MEXaHHYECKas 00paboTKa
pe3aHueM 1o 7-8 KBAIUTETY);

A.,- = 1/3 - 3aK0H paBHOH BepOATHOCTH (MUTH(POBAHUE TT10 5-7 KBAIUTETY).

Korna 3BeHbs (eTanu) noaydaroT OObIMHOM MeXaHUYeCKOW 00pabOTKOU Win
3aKOHBI pacrpesesieHus HeW3BeCTHbl, npuHumaror / = 3 u X,= 1/9. Torma

CYMMHPOBAHUC HOFpeIHHOCTefI IMPOUCXOAUT 110 3aKOHY «KBAaJAPAaTHOI'O KOPHS»:

TAy = Y.T4" .

31ech cleayeT yka3aThb €Ile Ha TO, YTO MOTPEUIHOCTH MPOCTPAHCTBEHHOIO
PACIIOJIOKEHUST TMOBEPXHOCTEH, KaK MPaBWIO, BCErjla CYMMHUPYIOT [0 MpaBUIIy
KBaJPaTHOTO KOPHS, HE3aBUCUMO OT KOJMYECTBA 3BEHBEB Pa3MEPHOM LIENU, YUUTHIBAS
BEPOATHOCTH UX MPOU3BOJIBHOTO HAIIPaBJICHUs B Iipenenax 360°.

3aganme: paccuuTaTh COOPOUYHBIE pa3MEPHBIEC TIENTU
Xox padoTbI

1. O3HaKOMUTHCS C COJIEPKAHUEM CTaHAApTOB;

2. O3HAaKOMUTBCSI C KOMIIOHOBKOW y3Jla, HOMHMHAJIBHBIMH pa3Mepamu
(mpunoxenue b1);

3. [Ipon3BecTr KOHCTPYKTOPCKYIO JOPAOOTKY y37a;

4. BeIsBUTH yBEIMYUBAIOIIUE U YMEHBIIIAIOIINE 3BEHBS;

5. CocTaBUTh CXE€MY U BBINOJHUTH pacueT pa3MEpHOM IENMU TOJYyYEHHOTO
cOOPOYHOTO y371a METOJIaMU TTOJTHOM B3aMMO3aMEHSIEMOCTH U (WJIH) BEPOSITHOCTHBIM;

6. Vcxons u3 3aaHHBIX YCIOBUM paOOThl MEXaHWU3Ma, BBIOpATh MOCAAKU IS
CONPSIKEHUMN, BXOAIIUX B PA3MEPHYIO 1IETIb;

7. CnenaThb BBIBOJI 11O BBITIOJIHEHHOM paboTe.

12



INPAKTHYECKAS PABOTA 2

Ha3Banmne npakTudeckou padorbl: Pacuét Hepa3bEMHBIX COCIMHEHUN

Hean padorei: DopmupoBaHre yMEHUI pacyeTa HEPa3bEMHBIX COCAUHEHUM

YMEHHUSI:

- YUTATh YEPTEKHU;

- AHUIM3UPOBATh KOHCTPYKTUBHO-TEXHOJIOTHYECKUE CBOMCTBA JAETANIA, UCXOJS
U3 ee CIy>KeOHOr0 Ha3HAYEHUS;

- paCCUMTHIBATh HEPA3bEMHBIEC COCAMHEHHUS 10 HOPMATUBAM;

- 0OPMJISITH TEXHOJOTUYECKYIO JJOKYMEHTAITHIO.

3HAHMSA (AKTyaJau3amms):

- CIly)KeOHO€ Ha3HAYCHHUE M KOHCTPYKTHUBHO-TEXHOJIOTMYECKUE TPU3HAKH
JeTau;

- METOJUKY MPOEKTUPOBAHMUS TEXHOJOTMYECKOTO TMPOLECCa H3TOTOBJICHUS
JeTau;

- BUJBI AePOpMAaIINii;

- YCJIOBUSA MPOYHOCTH;

- 3JIEMEHTHI TEXHOJOTUYECKOU ONepaluu;

Teopernueckunii MmaTepuas:

Pacuer 3aknenounsix coequHeHui. [Ipu pacuerax Hepa3bEMHBIX 3aKJIEMTOYHBIX
COEIMHEHU (PUCYHOK 2) TPOBOMIST:

— MPOBEPOUYHBIC PACUETHI 3aKJIEMIOK U COEAUHSIEMBIX JAETaleld Ha TPOUYHOCTH;

— ompeneNieHrue TuaMeTpa U HeOOXOAMMOTO KOJUYECTBA 3aKJICTIOK MCXOJS W3

YCJIOBUS PAaBHOIIPOYHOCTH COCINMHCHMUA.

3]
Fol T 52
—LlzZd | F
0 BN\
+ i.'.- d

PucyHok 2 — 3akn€noyHoe CoeIMHEHNE
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B nepBom ciyuae aiis BBIOpaHHBIX MaTepuaia, popMbl, pa3MepoB U KOJIMYECTBA
3aKJIENOK MO HIKENPUBEICHHBIM (OpMYJiaM OIpPEACNAIOT HaNpsHKeHUsl cpe3a U

CMATHA U CPABHUBAIOT UX C MPCACIbHO A0ITYCKACMbIMU 3HAYCHUAMMU:

rT=——==|r
Izl []- cpes
am—ii[am

zels - CMATHE

r ne F — cuna, caBuraromast coequHsieMble IeTaln; K — 4uCio MI0CKOCTeN cpesa
y 3aKJENKH; Z — YUCJIO 3aKJIENOK; [6CM| — MEHBIIEE U3 3HAYEHUN JIOITyCKAaEMBbIX
HaIpSOKEHUN CMATHS IJI1 MaTepuaia AeTalld U 3aKJIENKH; S — MEHbIIas TOJIIMHA
COCMHIEMBIX JeTalel; [t] — HOomyckaemMoe HampshKeHHE cpe3a Uil MaTepuaia
3AKJIETIKH.

PaccmoTpum BTOpO# ciydaid pacdeTra 3akienoyHoro mBa. M3 ¢opmyn wu
NOJIyYMM BBIPAXKEHUE IS ONPEIEICHUS JUaMeTpa 3aKIICIKH.

[TomyyeHHOE 3HAUEHHE OKPYIJISIETCS A0 ONrbKaifiiero OONbIIEro 3HaYEHUs U3
CTaHAAPTHOTO psifa IMaMETPOB 3aKIIETIOK.

Yuciio 3aKIIenoK Z ONpeaesaeTcs: U3 YCIOBUM MPOYHOCTH HA CPE3 U Ha CMSITHE :
-
fowl [z
z> il
dsler

=

3amaHue: MNPOBEPUTH MPOYHOCTh 3AKJICMOYHOTO COCIUHEHUS PACUETHBIM
MetoqoM, eciii F= 87 kH. Jlomyckaemble HapsiKEHUS HA PACTSHKEHUE JINCTOB o], =

140 MlIla, na cmsarTue [5].:”:280 MIla, Ha cpe3 3aKJIenoK [t = 100 MIIa. ToummuHa

JIUCTOB 5:1, COCJIMHSEMBIX BCTBHIK JeTajedl paBHa 10 MM, TONIIMHA HAKJIAI0K b £

Kax10i paBHa 6 MM. JInametp 3akienok d = 17 mwm, mmpuna auctoB b =150 mm.
Xoa padoTbi
1. BoisicHuTh, Kakue aedopMalMd BO3HHUKAIOT B K&KIOM DJIEMEHTE
coeauHeHus (npuioxenue b2);
2. PaccunTarh MpPOYHOCTH JIMCTA HA PACTSDKEHHE B CEUYCHUH, OCIA0JICHHOTO

OTBCPCTHUAMM I10]1 3AKJICIIKH,

14



3. Paccuntarh MpPOYHOCTH 3aKJIENOK HAa Cpe3, YUWUThIBas, YTO B JaHHOM
COCIMHEHHH 3aKJICNIKH JIBYXCPE3HBIE;

4. IIpoBecTy pacyer NPOYHOCTH JINCTOB HA CMSTHUE;

5. Onpenenutb HEOOXOIMMOE KOJIMYECTBO 3aKJIENOK M3 YCIOBUM MPOUYHOCTH
3aKJIENKU HA CPE3 U CMSTHE U pa3paboTaTh KOHCTPYKLUIO 3aKJIENOYHOTO 11IBA;

6. Cnenatb BBIBOJI IO BBITIOJTHEHHOW padoTe.
IHPAKTHYECKAS PABOTA 3

Ha3zpanme mnpakTuyeckod padorbl: OrnpenenceHue Mnocien0BaTeIbHOCTH
cOOpOYHOrO Tpolecca M COAEp)KaHUsS COOPOUHBIX ONepaluid g U3JIETUN ¢
NOAIIUITHUKAMUI

Heab padorbi: POpMUPOBAHME YMEHUN OIMPEACICHUS MOCIEA0BATEIILHOCTH
cOOpOYHOrO Tpollecca W COACPKaHUS COOPOYHBIX OIepanui g U3JIEHUs C
MOAIIUITHUKaAMU

YMEHMUS

- YUTATh YEPTEXKHU;

- IOJIb30BAThCSl CTAHIAPTaAMHU;

- aHATM3UPOBATh COOPOUYHBIE OTIEpaIlnH;

- ONPEAENATH NOCIEA0BATEIbHOCTh COOPOYHOTIO MPOLIEcca;

- COCTaBJISITh CXEMBbI 001IEN COOPKH;

- BEIOMpATh CIIOCOOBI 0a3MpOBaHUS JIeTajeii Mpu COOPKE Y3II0B WM H3ICITHA.

3HAHUA (AKTyaJIM3a1us1)

METOJIMKA MPOEKTUPOBAHMSI MTpoLiecca COOPKU U3IEINs;

- THUIIOBBIC TEXHOJIOTUYECKHUE OTEepaliu Mpu cOOpKe U3IeHs;

- MOCJENI0BATENbHOCTh BBIMOJHEHUS PabOThI MO COOPKE Y3JI0B WM U3CIINN;

- TpaBHJIa COCTABJIEHUE CXEMBbI COOPKHU;

- tpedoBanuss ECKJ[ u ECT/] x odhopmIileHHIO TEXHUYECKON JOKYMEHTALIUH.
Teopernyeckuii MmaTepua:

Texnomornueckuii mporecc COOPKU MOAUIMIHUKOBBIX  Y3JIOB  COCTOUT

U3 CIICIYIOIINX OTepaIui.
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1. IloaroroBuTe/bHBIC ONEPALMH — BKJIOYAOT IPOBEPKY KayecTBa
[IOCAJI0YHBIX MECT I10J] NMOJAIIMIIHAK Ha Bally M B KOPILyce, NPOBEPKY HCIPABHOCTH
Y KOMIJIEKTHOCTH COEJUHUTEIBHBIX M YIJIOTHUTENBHBIX JETaled MOAIMITHUKOBOTO
y3na. [locagouynsle MecTa He JOJKHBI UMETh 3a00UMH, PUCOK, IISTEH KOPPO3UH, TPEIIUH
v 3ayceHell. YucToTa TMOBEPXHOCTH — HE HUWXke 6...9 kiacca. He momyckaercs
KEpHEHHE NIOCAI0YHBIX MECT, ONMJIOBKA HIEEK U YCTAHOBKA MPOKIaAoK. Compsracmele
C MOJIINITHUKAMUA TIOBEPXHOCTH BaJIOB U KOPIYCHBIX J€Tajel JOJKHBI OBITh
THIATEIBHO IPOMBITBL, TPOTEPTHI, IPOCYIIEHBI U CMA3aHbl TOHKUM CIIOEM CMa304HOI0
maTtepuana. KaHanbl a8 mojBoja CMa3ku JOJDKHBI OBbITh MPOAYTHl U OUYMILEHBI
OT CTPY’KKH U IPYTUX YaCTHULI.

Pabounii HTHCTPYMEHT JOJIKEH OBITh YHCTHIM, THIATEIBHO MOAOOpaHHBIM, O€3
3ayceHlla. Bo m3bexaHue MNOBpEeXKICHUM padoYMX MNOBEPXHOCTEH MOJUIMITHUKOB
3anpenaercss BpaulaTh MNOJAIIMIIHUKK HENpOMBITBIMUA. He paspemaercs Bpamarhb
CyXyue TMOJUMIHUKHA, HE UMEIOIIME Ha padoyux MOBEPXHOCTAX CMa304HOIO
MaTepuana.

JlnameTpasibHble pa3Mepbl BajOB W KOPIYCHBIX J€Tajeil KOHTPOJIUPYIOTCS
U3MEPUTEIBHBIM HMHCTPYMEHTOM C MUKPOMETPHUYECKMM BHHTOM B HECKOJIBKUX
CEUYEHMSIX [0 JUIMHE TMOCaJ0YHOIO MECTa B TPEX AMAMETPAJIbHBIX HAIpPaBICHUSX,
pacnionokeHHeIx mox yrioMm 120° mo okpyxnHoctu. [locme 3TOro BerYMCHsAETCA
cpenHeapumMeTHyecKkoe 3HaueHUe pa3Mepa. bueHue 3ariedukoB H3MEpSIOT IpU
BpallleHUH Baja HWHIUKATOPOM MEPEMEIIECHUsS YacOBOIO THUIIA, YCTAHOBJICHHBIM
y TOpLa 3amieyuka. ['eoMeTpuyeckne ocu CONpSraeMbIX C NOAIIMITHUKOM JeTajei
JOJKHBI OBITh MEPIEHAUKYJIISIPHBI K TOPLEBBIM I1OCAI0YHBIM ITOBEPXHOCTSIM.

B pesynabraTte gedopmanmii, CBSI3AHHBIX CO CTAPEHHEM MeETajla  WJU
HEJOCTATOYHOM  KECTKOCTBIO  KOpIyca MOJAIIMIIHUKOBOIO  y37a, BO3MOKHA
nedopmaliis BHEIITHUX KOJIEll MOAIIMITHUKOB B IUNIOCKOCTH pazbema. JJis ycTpaHeHus
ATOr0 B Pa3bEMHBIX KOpIycax IabepaMu BBIOIHSIOT pa3BaliKy, mupuHon a=bh10"
2 u BeIcOTOM b=3,6-10%- - (D+165), rmeD— 1mamerp BHEIIHEro KOJbIA

YCTaHaBJIIMBACMOTI'O ITOJAIIHNITHHUKA.
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Basbl, 0cOOEHHO MPU COOTHOILIECHUSAX IJIMHBI U HaUOOJIBILIEro AUameTpa Oosee
8, cleayeT MpoBepsTh HA MPAMOJIUHEHHOCTh OocH (oTcyTcTBUE M3ruoOa). IIpoBepky
cleAyeT MPOBOAUTH MPHU BpAICHHH Bajla B IEHTPaxX C IMOMOIIbIO WHJIUKATOPOB
NIEPEMEILICHHS YACOBOT'O TUIIA. Y BEJIMYEHUE HKCIIEHTPUCUTETA OT CEUYEHHUSI K CEUCHUIO
B HANpPABJICHUU OT Kpas K CEpeIHE Bajla yKa3bIBAET HA €r0 UCKPUBIICHUE.

Heobxonumo TpoBEepUTH  OTKIOHEHHE COOCHOCTH BCEX  IOCAIOYHBIX
MOBEPXHOCTEMN, PACIOJIOKEHHBIX HA OJJHOM OCH. ECIM TOAIMIHUKY, CIYy)KAIIHe
OTIOPOM OJHOTO Bajia, YCTAaHABIMBAIOT B Pa3IMYHbIC (Pa3/eiIbHBIC) MOIIIUITHUKOBBIC
KOpPITyca, COOCHOCTh KOPITYCOB 00€CTIEUNBAETCS C MTOMOIIBIO MPOKIAA0K WU JPYTUX
CPEIICTB B COOTBETCTBUU C TPEOOBAHUSIMU TEXHUUECKOU JJOKYMEHTAIUH.

[Ipy NOATOTOBKE MOJIIMITHUKOB KayeHUs K COOpPKE MPOBEPSIIOT HAAMKUCH
Ha YIAKOBKE W Ha MOJIIUIHUKAX. PacnakoBbIBaIOT MOJIIMITHUKNA HEMOCPEICTBEHHO
nepesn HadalioM paboT. PackoHcepBaiuio TMOAIIMITHUKOB KayeHUS MPOBOJMST
B ropsituem  (80...90 °C) muHepanbHOM Maciie. XpaHUTh PACKOHCEPBUPOBAHHbBIC
MOJIIUITHAKY 00JIee IBYX 4acoB 0€3 3aIUThl OT KOPPO3UU HE PEKOMEHTYETCHI.

[lepen ycTaHOBKOW MOMIIUIHUK CJIEAYEeT MPOBEPUTH Ha COOTBETCTBUE
BHEIIIHETO BUJIA, JIETKOCTH BpalICHUs 1 3a30pOB TpeOOBaHUSIM
HOPMATHUBHO-TEXHUYECKON JOKyMEHTAalMU. Bu3yanbHO MNOAMIMIHUKU OTKPBHITOTO
TUIA TPOBEPSAIOT Ha HAJIWMYME 3a00WH, CJIEJIOB 3arps3HEHUM U KOPPO3HUH, MOJTHOTO
KOMILUIEKTa 3aKJIENOK W T€Jl Kay€HHUsl, IUIOTHOCTh YCTAHOBKHM 3aKJICTOK, HAJINYHE
MOBPEXKACHUN cernaparopa. Y MOJIIUITHUKOB 3aKPBITOIO THIA CIEAYET MPOBEPUTH
HaJIM4Ke MOBPEKICHUN YIJIOTHEHUN WUJTH 3aITUTHBIX T1aii0.

[Ipy ycTaHOBKE Ha OAHY TMOCAJOYHYK IIEHKY JIBYX MOAIIMIHUKOB
(pamualIbHBIX: MIAPUKOBBIX, POJUKOBBIX CPEPUUYECKUX U IUIMHIPUYECKUX) Pa3HUIIA
B paJuajbHbIX 3a30pax He nobkHa npeBblmath 0,03 MM, a o BHyTpEHHEMY
U Hapy’>KHOMY JIMaMeTpaM KoJel] — He 00Jjiee MOJIOBUHBI MOJIS IOMYyCKa.

2. COopouHble OmepamuM — BKJIIOYAIOT COBMEIIEHHWE BHYTPEHHUX KOJICI
MOIIMITHAKOB C BaJlaMU U BHEIIHUX KOJIELl C KOpIycaMy MHOJUIMITHUKOBBIX Y3JIOB.
CoBwMmellieHrue KOJel] ¢ BaJlaMU BBITIOJIHAIOT OJHUM M3 TPEX CIOCOOOB: MEXAHUYECKH,

Harp€BOM BHYTPCHHUX KOJICIH ITOAIINITHUKOB WJIN OXJIAXKACHUCM BaJIOB.
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MexaHuyeckoe  CONpsIZKEHHWE BO3MOXXKHO  INPU  COOpKe  HEOOJBIITUX
MOJAIIMITHUKOB ¢ BHYTpeHHUM  guamerpoM 70 50...60 mm. Ilpu  ycTaHoBKe
MOIINITHAKA KAaYEHUsl YCWIME HAMPECCOBKU JOJKHO TEpPEaBaThCA TOJIBKO uepes
HaIlPEeCCOBBIBAEMOE KOJIBIIO, Y€pe3 BHYTPECHHEE — MPU IIOCaJKE Ha Ball U Yepe3
BHEIIIHEE — B KOPMYC. 3alpeniaeTcs MpoBOAUTh YCTAHOBKY MOAIIMITHUKA TaK, YTOObI
yCuJlue TEepeaaBajoch C OJIHOTO KOJIblla Ha Jpyroe uepe3 Tena kadenus. Ecmu
MOAIIMITHUK OJHOBPEMEHHO YCTAaHABJIMBAETCS Ha Bajl M B KOPIYC, TO YCHIHE
nepesaeTcst Ha TOPIbl 000UX KOJIEll.

He nomyckaeTcss NpUIIOKEHHE MOHTAXKHBIX YCWIMKM K cenaparopy. Hemnbss
HAHOCHUTH yJapbl HEMIOCPEICTBEHHO MO OJIHOMY M3 KOJIEI MOAMKIHUKA. JlomyckaeTcs
HAaHECEHUE JIETKUX yAapOB IO KOJIbIy MOJAIIUITHUKA Ka4eHHUS! TOJBKO Yepe3 BTYJIKY
13 MSATKOIO MeTasia.

TenJioBbIe MOCAAKU MPUMEHSIOT JJIsl KAYECTBEHHON YCTAaHOBKHU MOAIIUITHUKOB
kaueHusi.  HarpeB  mpoBOAST B MaclsHbIX  BaHHAX  WJIA  C IMOMOIIBIO
AJIEKTPOUHIYKIIMOHHBIX YCTaHOBOK. [Ipu ycTaHOBKE MOAIIMITHUKOB OTKPBITOTO THIIA
C HWJIMHIPUYECKUM OTBEPCTHEM Ha BaJl C HATSTOM IMOJIIUITHUK MOTPYKAalOT B BAHHY
C YUCTBIM MHUHEPaJIbHBIM MacjoM, 00JaJal0lIiM BBICOKOW TeMIepaTypoi BCIIBIIIKH,
HarpeTeiM 710 80...90 °C, u BeinepxkuBatoT B TeueHue 15...20 mun. IIpu ycranoske
MOAIIMITHUKOB KAQUEHUSI C 3aIUMTHLIMU IIal0aMH U MOCTOSHHO 3aJI0’)KEHHOW CMa3KOU
UX HarpeB JI0 TOM K€ TEMIIEpaTypbl IIPOBOJIAT B TEPMOCTATE.

Temmneparypy HarpeBa NOJAIIMITHUKA OMPEACIISIOT 110 3aBUCUMOCTH:
kid

(04

T =T

nom

rae Thon— Temmeparypa moMerineHus; K— kodhGUIUMEHT, yYUTHIBAIOIINI
ycnoBust coopku (k=2...3 — npu Harpese, k=1,5...2 — nIpu OXJTaXXACHUN); i — 3HAYCHHUEC
HaTsIra, OnpeaAeaieMoe OCaaAKOMN; o — KOI(D(GUIIUCHT JIMHEHHOTO PACIINPEHUS ACTaTH
(o= (10...12) -10°rpan.?);d—~ nuameTp KOHTAKTHUPYIOIUMX IIOBEPXHOCTEH

(BHYTpPEHHETO KOJIblIa 1 BaJia WJIM BHEIIHETO KOJbIla U KOpIlyca y3ia).
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HarpeB moammMmHUKOB OTKPBITHIM IJIaMEHEM HefomycTtuM. IIpu atom moryT
BO3HUKATh TMOBEPXHOCTHBIC TOBPEKICHUS U BHYTPEHHUE HANPSHKEHUS JeTayen
MTOIIIATTHAKOB.

Harpetbiii mOAIMIHUK Kaue€HUsI YCTAHABIMBAIOT HA BaJ U JOBOJAT JO MECTa
YCTaHOBKH HeOombmuM ycuiueM. [Ipu 3ToM cTOpoHa MOAIIMIIHUKA, Ha KOTOPOI
HaHECEHO 3aBOJICKOE KJIEHMO, TOJKHA OBITh CHAPYIKH.

Jnst kpynHOraGapuTHBIX — MOJIIMIHUKOB  1LIEIECOO0pa3HbIM  SIBISICTCS
MPUMEHEHHE TUIPABINYECKOTO pacmopa, 00eCreUYHBAIONIET0 KauyeCTBEHHYIO €ro
YCTaHOBKY, OTCYTCTBUE KaKHX-TUOO TMOBPEKICHUN IMOCAJAOYHBIX IMOBEPXHOCTEH
U BBICOKYIO IMPOU3BOJUTENBHOCTh PA0OT MO COOpPKE MOAIIMIHUKOBBIX Y3JIOB. DTOT
Croco0 pPEKOMEHIyeTCs JUIsi YCTAHOBKH TMOAIIMITHUKOB KadeHHsI C BHYTPEHHUM
KOHUYECKUM OTBepcTHEM AuameTpoM Oosee 120...150 mm.

OxJia:kieHue BaJia MOBBIIACT TPEAEN MPOYHOCTH W TBEPAOCTh CTaseid,
HE MEHsISl MX MJIACTUYECKUX CBOUCTB. MICKITIOUEHHE COCTABIISIIOT CTAlIl C OCTaTOYHBIM
ayCTEHUTOM (CTajnu JIETUPOBaHHbIE BOJbGpamMoM, BaHAIUEM, MOJIUOIECHOM —
paboTaromiye npy yAapHbIX Harpy3kax). MapTeHCHTHOE MpeBpalleHne TakKuxX CTajei
HAYMHACTCS MPU  TOJOXKUTEIbHBIX  TEeMIlepaTypax, a 3aKaHYuBaeTcsa IMpH
orpunarenbHeix.  CompoBOXKIAeTCs  HEOOpAaTUMBIM  YBETHMYEHHEM  0ObeMa
Y [O0CaJI0OYHOr0 auamerpa Bana. Hampumep, mnpespamenue 10% aycrenuta
B MAapTEHCUT BBI3bIBACT yBennueHue auamerpa sasia 100 mm npumepHo Ha 130 MkM.

[Ipy mocagke TOMIIMITHUKA Kadye€HUS B KOPIMYC MOIIIMITHUKOBOTO Y3Ia
C HATSITOM PEKOMEHYETCsl MPEBAPUTEIHHO OXJIATUTh MOIITUITHUK KUJKUM a30TOM
(mo -160 °C) unm cyxum Jba0M, JIMOO HArpeTh KOPIYC.

HaubGonee menecooOpa3HbIMU SIBISIOTCS CIOCOOBI YCTAaHOBKH, MPU KOTOPBIX
OCYIIECTBIISIETCS OJHOBPEMEHHOE U PaBHOMEPHOE IaBJICHHE IO BCEH OKPY>KHOCTU
yCTaHABIMBAEMOTO KOJblla moamunHuka. [Ipm Takmx cmocoGax He BO3SHHKAET
nepekoc Koubla. st 3Toro mpuUMEHSIOT TPyObl M3 MATKOTO MeTajia, BHYTPCHHHN
IaMeTp KOTOPBIX HECKOJBKO OOJbIlle AHMAMETpa OTBEPCTHs KOJbIA MOIIMITHUKA,

a Hapy)KHHﬁ — HEMHOI'O MCHBIIIC HAPYXKHOI'O AMaMETpa KOJIbIa. Ha CBO6OI[HOM KOHIIC
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TpyObl YCTaHABJIMBAIOT 3aVIyIIKY CO CEPUUECKON HaApYyKHOM IOBEPXHOCTHIO,
K KOTOPOM IIPWJIATAr0T YCUJIME NPU yCTAHOBKE MOAIIUITHUKA.

Ycunnue npu nocaake NOAMMIIHUKOB KaYEHUs CIEAYET CO34aBaTh C MOMOIIBIO
MEXaHUYECKUX JINOO FMAPABIMUECKHUX IIPECCOB U mpucnocobiaenuid. [Ipu orcyrerBun
TaKUX MPUCHOCOONEHUM W IpU TOCaAKe TMOAIIMIHUKOB MalbIX pa3MepoB
¢ HEOOJIBIITUMH HATATAMHU JIOITyCTUMO HaHECEHHE HECHIILHBIX YAapOB MOJIOTKOM Yepes
MOHTaXHYI0 TpyOy € 3ariayLIKoil.

[Ipu mr0OBIX cmoco0ax yCTaHOBKH, OCOOEHHO C IMOMOIIbKO MOJIOTKA,
HEOOXOAMMO THIATENIBHO CIEAMTH 3a OOECIEYEHHEM paBHOMEPHOro, 0e3 mepekoca,
OCEBOI'0 IEPEMEIECHUA KOJbLa MOMIMIHUKA. Hanuyue mepexoca Ipu yCTaHOBKE
MPUBOAUT K 0OPa30BaHMIO 33JIMPOB HA MOCAJI0YHOW MMOBEPXHOCTH, HEMPABHIBHOMY
PacMoJIOKEHUIO MOAIINIHUKA, MPUBOJSIIETO K COKPAILEHUIO €ro CpoKa CIIyXkOBbl,
a B OTAENBHBIX CITy4asiX — K pa3pbIBy YCTAHOBJIEHHOT'O KOJIbIA.

3. PeryiupoBouHble ONEpPalMM — BKIIOYAIOT PETYJIUPOBKY pagrallbHbBIX
M OCEBBIX 3a30pOB IMOAIIWIIHUKOB KAau€HUs, a TaKkKe MPOBEPKY IPaBUIBHOCTH
YCTaHOBKH J€Tajed MOAIINITHUKOBBIX Y3JIOB.

JIByxpsinHble  cepuuecKkue — IIAPUKOBBIE U POJMKOBBIE  MOIIIMUITHUKU
C KOHMYECKMM OTBEPCTHEM YCTAHABJIMBAIOT HA NUIMHIAPUYECKOM Bally C IIOMOIIBIO
3aKPENUTENIbHBIX W CTSDKHBIX — BTYJIOK, A Ha BaJlax C KOHUYECKOW  IIEHKOU —
HEINOCPEACTBEHHO Ha IIEMKYy Baja. YCTAaHOBKY NOJALIMIIHUKOB C JUAMETPOM
orBepctust A0 /0 MM ¥ HOpMaJdbHBIMU HATATaMHU 11€J1€CO00pPa3HO OCYILECTBISATh
C TIOMOIIFI0 MOHTQKHOW BTYJIKM, HaBEepTHIBAEMOW Ha pe3bOOBOM KOHEIl Baja.
Haxumuass 4yactb BO3JAEHCTBYET HA TOpELl 3aKPEIUTEIbHOM  BTYJIKA WA
HEMOCPEJCTBEHHO  Ha TOpel] BHYTPEHHEro Kojibla (Ipd  yCTaHOBKe  0e3
3aKPENUTENbHBIX U CTSKHBIX  BTYJOK). IIOAIIMIIHUKM KadyeHHWs C IUaMeTpoM
orBepctusa cBbimie 70...100 MM creayer ycCTaHaBIMBATh THAPABIMYECKUMH
Meronamu. 1o Mepe 0CeBOro MpOABMKEHHS 3aKPEIUTEIBHON BTYJIKHA BHYTPEHHEE
KOJBIIO MOMIIMMHMKA Jaedopmupyercs (pacliupsercs), paaudaibHBIl  3a30p

YMCHBIIACTCA. PaI[I/IaJIBHBIf;I 3a30p H€O6XOI[I/IMO KOHTPOJIMPOBATL C TIOMOIIBIO ITYIIA.
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I[OHYCTI/IMOC MHWHHUMAJIbHOC 3HAYCHHUC paaraJdbHOI'0 3a30pa IIOCJIC C60pKH Yy3j1a
JIIA IMOAIINITHHNKOB, HU3TOTOBJICHHBIX C 3a30paMu HOpM&J’IBHOﬁ I'PYIIIIEI,

OPUEHTHPOBOYHO MOXKET OBITH OTPEAENICHO MO (popMyJie

Smin :L
3000

rie d — HOMUHAJIBHBIN JMAMETP OTBEPCTHUS MO IINAITHHUKA.

[Tpr ycTaHOBKE WTOJBYATOTO IMOIIMAITHAKA O3 cermapaTopa IMOCICIHSS UTiia
JOJDKHA BXOJHUTH C 3a30poM, paBHbIM oT 0,5 10 1 nuamerpa wriel. Muorma uis
BBITIOJTHCHHUST 3TOTO YCIIOBUS YCTAaHABIMBAIOT TOCJICIHIO WIIy C MCHBIIAM
JTUAMETPOM.

B mporiecce yCTaHOBKH TOIIAITHAKOB (OCOOCHHO BOCITPHHHMAIOIINX OCEBBIC
YCHIIUS) C IMOMOIIbI0 mryna Toiamuaold 0,03 MM WM TI0 CBETOBOW IIENM CIIETyeT
yOEIUTHCS B INIOTHOM IPHJICTAaHWHM TOPIIOB KOJICIl TOJIIMITHAUKA KadyeHHUs K TopIiam
3aIJICYNKOB.  AHAJIOTMYHOW  TIPOBEpPKE  JOJDKHBI  OBITh  TOJBEPTHYTHI
MIPOTHUBOIOJIOKHBIC TOPIBI MOJMIUITHUKOB W TOPILI MPHKUMAIONIMX HX B OCEBOM
HAIPABJICHUY JICTaJICH MOIITUITHUKOBOTO y3JIa.

HeoOxomqumMo  MpOBEpHUTH  MPABUIBHOCTH  B3aUMHOIO  PACIOJIOKCHUS
MOJIIIMITHUKOB B OIOpax OJHOTO Bajia. Bayl JOJ/DKEH BpamaThCs OT PYKH JIETKO,
CBOOOJTHO ¥ PABHOMEPHO.

OceBoii 3a30p pagraibHO-YIOPHBIX M YIOPHBIX MOIIAITHAKOB YCTaHABIUBAIOT
OCEBBIM CMEIIIEHHEM BHEIIHErO0 W BHYTPEHHETO KOJICIl C TIOMOIIBIO MPOKIIAaI0K, rack
WIA PaclopHBIX BTYJOK. /[l TIpOBEpKM OCEBOro 3a30pa B COOpaHHOM
HOJIIIMITHUKOBOM Y3JI¢ K TOPIY BBIXOJHOTO KOHIIA BaJia TMOIABOJAST W3MEPHUTEIbHBIN
HAKOHCYHUK MHIUKATOPA MIEPEMEIICHUS 9acOBOTO THIIA, 3aKPETUICHHOTO Ha ITATUBE.
OceBoii 3a30p ONPENESIFOT 110 pa3HMIIC TOKa3aHWH HHIUKATOPA TPU KPAWHUX OCEBBIX
TIOJIOXKCHUSAX Bajia. Bayl cMearT B 0CEBOM HAMpaBJICHUU JI0 MOJHOTO KOHTAKTa TeJ
KaueHUs C MOBEPXHOCTHIO KAUeHUS COOTBETCTBYIOIIETO BHEIIHETO  KOJIbIIA

IMOAUINITHHUKA.
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JInst  TOBBIIEHUS TOYHOCTH  BpaleHUs, OCOOEHHO B OBICTPOXOHBIX
MOJIIUITHAKOBBIX Y3JIaX, Hampumep, MMNUHAeIeH NUIM(OBAIBHBIX CTaHKOB, 3a30PbI
B PaJMAIBHO-YTIOPHBIX TOJIIUITHUKAX BBIOMPAIOT, CO3/aBasi CTAOMIBHBIA HATAT
Ha MOAIINIHUKU. OTO JOCTUTAETCA NPWIOKEHHEM K BPAIIAIONIEMYCS KOJIbILY
MOIIUITHAKA OCEBOTO YCWIMS 4epe3 TapupoBaHHYyI0 mpyxuny. Ilpu stoM Tena
Ka4eHUS TOYHO (PUKCUPYIOTCS Ha JOPOKKAX KAUCHHUSI.

Jlnst mpeioTBpallleHus «3aKyChIBaHUS» KPYMHBIX MOJAIIMIIHUKOB MpU cOOpKe
Y3JI0B WJIM B MPOLECCE AKCIUIyaTalluu Mepel] YCTAaHOBKOM MX B pa3beMHbIE KOpITyca
JIOIyCKaeTCsl MPOBOJAUThH MPUIIA0pUBAHUE MOBEPXHOCTEH MOJIYOTBEPCTHIM B MECTax
pazbema. [lonHOTY mpuiieranusi KpyHHBIX MOAIIMIHUKOB K IIOCAJOYHBIM MECTaM
B Pa3bEMHBIX KOpITyCax MPOBEPSIOT C MOMOIILI0 KajiuOpa U Kpackud (OTHe4aTKu
Kpacku JOJDKHBI COCTaBJIATH He MeHee 75% oOmieil mocajoyHol TIUIOMAIN).
B pazbeMHBIX KOpIlycax ¢ MOMOIIBIO IIyHa MPOBEPSAIOT TakXke IJIOTHOCTh
Y PaBHOMEPHOCTb  IPWJIETAHWsS  OCHOBAaHUSA  KpbIIKA  (3a30p —  He Ooisee
0,03...0,05 mm).

B coOpanHOM NOAIIMITHUKOBOM y3J1€ HEOOX0IUMO TPOBEPUTH HATUUUE 3a30POB
MEXIy BpAIAIOIMIUMUCS U HEMOJBIKHBIMU JieTaisiMu. Ocoboe BHUMAaHUE CIIETyeT
00paTUTh Ha HAJIMYKE 3a30POB MEXKY TOPIIAMU HEMOABMKHBIX JeTajed W TOpliamMu
cenapaTropoB, KOTOpPbIE MHOTJA BHICTYNAIOT 3a MIIOCKOCTh TOPLIOB Kouell. [IpoBepsitor
COBIIAJICHHE MTPOTOYEK JJISl I0JIa4M CMAa3KH B KOPITyCax, CO CMa304YHbIMH OTBEPCTUSIMU
BO BHEIIIHUX KOJIbIIaX MOJIITUITHUKOB.

JIJ1si IOAIIUTTHUKOB C IWIMHIPUYCCKUMU POJIMKAaMU U 0e3 OOpPTOB TOCHE HX
YCTAHOBKHM MPOBEPSIIOT OTHOCUTEIIBHOE CMEIIECHHE BHEIIHETO U BHYTPEHHErO KOJEll
B 0Cce€BOM HarnpapyieHuu. OHO He T0KHO ObITh OoJiee 0,5...1,5 MM JIJ1s1 TOAIIMITHUKOB
C KOPOTKHMH poJrKaMu U Oonee 1...2 MM — ¢ JUIMHHBIMH poJiUKaMu  (OOJbIIHE
3HAYEHUS — JJISI IOJIITUITHUKOB OOJIBIIINX PA3MEPOB).

I[IpoO6HBIMM TycKaMM MEXaHHW3Ma WM MAalllMHBI Ha HU3KUX o00OopoTax 0e3
Harpy3ky MpPOBEPSIIOT KAueCTBO YCTAHOBKHM TMOJIIMIIHUKOB KAue€HUS TOCIE
3aBepIleHUs COOPOUHBIX ONEpalii U BBEJCHUS B MOAIIMITHUKOBBIE y3JIbl CMA30YHOTO

Mmarepuaia.
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[Ipy 5TOM MpPOCIYMIMBAKOT IIYM BpAIIAOIMIMNXCS MOJUIMITHUKOB KayCHHUs
C IOMOIIBI0 cTeTockona. [lpocnymmBas MOAMIMIHUKYA, HEOOXOJAMMO YUMTHIBATH
O0COOCHHOCTH y371a U mpupoay mryma. Kpome noBpexkieHnii moAIMMITHUKOBBIX Y3JI0B,
NOBBIIICHHBI  IIyM  MOXeT  ObITh  BBbI3BAaH  3yO4aTbIMU  MepeaadyaMu
U coeMHUTENbHBIME ~ My(pTamu. OKOHYATeNbHOE  3aKJIIOUYEHHE O MPUYMHAX
MOBBIIEHHOTO  IIIymMa  MOXHO  CAeNaTh  IOCle  THIATeJbHOM  MPOBEPKHU
U TIPOCITYIIMBAaHUS pabOThI BCEX Y3JI0B MEXaHW3Ma WJIA MAIIUHBI.

JpyruMm mnokaszarejeM KayecTBa W CTaOWJILHOCTH PaOOThl MOAIIMITHUKOBOTO
y3na sBiseTcss Temmeparypa. [lpm OOBIUHBIX yCHOBHSX pabOThl TemIiepaTypa
MOJIIUITHAKA HE JOJKHA MPEBBIIIATh TEMIIEPATypy OKPY’KaloIlel cpenbl 0oliee, ueM
Ha 30 °C.

[IpyurHOM TOBBIIEHHON TeMIIEpaTypbl MOXET OBbITh MaJlblii  3a30p
B MMOJIUIUITHUKE, YPE3MEPHO OOJBIION HATAT, HEAOCTATOK CMAa3KH, YBEIWYCHHBIN
MOMEHT TpPEHUsI BCJIEACTBUE H3HOCA PAOOUYMX MMOBEPXHOCTEH MOJIIMITHUKA WIH
B3aMMHOT0 Mepekoca KoJiel. [Ipu 3ToM cienyer yuuTsiBaTh, UTO B TeueHue 1...2 nHei
mocjae cmasblBaHusi (B T.4. TOBTOPHOTO) MPOUCXOAUT HEKOTOPOE TMOBBIIMICHUE
TEMIIEPATYPhI NOIIIUITHIKA KAaYEHUSI.

3aganme: OnpeAeNuTh MOCJIEN0BATEIbHOCT, COOPOYHOro mpouecca U
COJIep>KaHMsl COOPOYHBIX ONEpaIuid JJIsl U3/1eUsl C MOAIIUITHUKAMH.

Xox padoTbI

1. O3HaKOMHTHCS C UEPTEKOM COOPOUYHOU eUHUIIBI (TTpuioxkeHue b3);

2. OmpenenuTs MOCIEA0BATEILHOCTh COOPOYHOTO MpOoIIecca U3ASITH;

3. Ompenenuth coaepkaHUs COOPOUHBIX ONEparUil s  U3JETUs C
MOAIIUITHUKAMHU;

4. CocTtaBHUTh cXeMy COOpPKU COOPOYHOMN EAMHUITHI;

5. CpenaTh BBIBOJ MO BBIMIOJHEHHOU paboTe.
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ITPAKTUYECKAS PABOTA 4

Ha3panme  mpakTnuyeckoii  pabGorebl:  OmpeneneHue  coctaBa U
MOCJIETIOBATEILHOCTH BBHITTOJTHEHHUS OTIepaIiiii COOPKH COCTABHBIX BAJIOB

Heas pa6orsi: dopmupoBaHue yMEHUW ONpeENeNeHHs CcOocTaBa U
MOCJIETIOBATEILHOCTH BBHITIOJTHEHHUS OTepaIiiii COOPKH COCTABHBIX BAJIOB

YMEeHMA:

- YUTATh YEPTEXKH;

- aHAMM3UPOBATh KOHCTPYKTHBHO-TEXHOJIOTHYECKUE CBOMCTBA JIETAIM, UCXOMIS
U3 €€ CIY>KeOHOTO Ha3HAYEHUS;

- OTIPEJIENISITH COCTAB U MOCJEI0BATEILHOCTD Ollepaluii COOpKH;

- IPOCKTHPOBATH TEXHOJOTUUECKHE OTIepaIliy;

- pa3zpabaTbIBaTh MapIIPYTHBIM TEXHOJIOTUUECKHM MPOIECC COOPKH y37a,

- 0pOPMIIATH TEXHOJOTHIECKYIO CXeMy COOPKH y3J1a;

- 0(pOPMIISITH TEXHOJOTHYECKYIO JOKYMEHTAITHIO;

3HAHMSA (AKTYyaJIM3anms)

- dTaIlbl MPOEKTUPOBAHUS TTpoIiecca COOPKHU;

- TOJrOTOBKA JieTaliel K COOpKe;

- 000pyZI0BaHKME U HHCTPYMEHTHI JiJ1s1 COOPOUYHBIX padoT;

- cnykeOHOe Ha3HAYCHHWE W KOHCTPYKTHBHO-TEXHOJOTHYECKHE MPU3HAKU
JeTanu,

- METOIWKa IMPOCKTUPOBAHUS MaPIIPYyTHOTO TEXHOJOTHYECKOTO COOPKH y3I1a;

- BUJIBI TEXHOJOTUYECKUX CXeM COOPKH Y3I1a;

- TpaBUJia BHITIOJHEHUS TEXHOJIOTUUECKUX CXeM COOPKH y37a,

- DJICMEHTHI Oneparu cCOOPKH y3ia.

Teopernueckuit MaTepua:

CocraBHOUl Bay (M3 JABYX, TpeXx M 0OoJjiee dYacTed) coOUparoT B IKECTKOE
COEIMHEHHE C NMOMOIIbIO MY(T: IMUIMLEBbIX, IIaJAKUX, IUITUHIPUUECKIX, KOHUYECKUX
W TIyXWX CBEpPTHHIX. [Ipum 5TOM Banm yCTaHABIMBAIOT M 3aKPEIUISIIOT Ha

OPU3MAaTUYECKUX OIMOpPaX C PEryJUpyeMoi BBICOTOHM, 00s3aTeabHO COOJIIOAs
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COOCHOCTB BaJIOB (pUCYHOK 3, 0). COOCHOCTb MPOBEPSIOT, MPUKJIIABIBAS KOHTPOJBHYIO
JUHENKY K BajaM B BEPTUKAJIbHOW M TOPU3OHTAIBHOM, MIOCKOCTH (PUCYHOK 3, a).

Mex 1ty TMHENKOW U BaJlaMU HE JJOJKHO OBITh HUKAKUX 3a30POB.
2e

7P
L Y

6) )

Pucynok 3 - [IpoBepka COOCHOCTH BaJIOB: a — JIMHEUKOU, O —
OpU3MaTHYECKOH OMOpOil, B — MHIAMKATOPHBIM IpucriocodienuemM; 1 — Bai, 2 —

JMHENKa, 3 — omnopa

CoBmnajsieHne oceil BaJIOB MOKHO MPOBEPUTH TAKKE XOMYTHKOM, OCHAILIEHHBIM
UHIAMKATOPOM. XOMYTHK 3aKpeIUIIOT Ha KOHIIE OJHOTO W3 BajJOB TakK, 4YTOOBI
M3MEPUTEIbHBIN CTEpKEHb MHAMKATOpA Kacajicd Hapy>KHOM MOBEPXHOCTH KOHILIA
BTOpOTO Baja (pucyHok 3, B). [lociie »TOro HauMHAIOT BpalllaTh BaJl ¢ XOMYTUKOM
BOKPYT €ro ocH, HaOJIto1ast 3a MoKa3aHUsIMU CTpesKK uHaukaTtopa. [locie nmpoBepku
COOCHOCTH OCEW BaJIOB IPUCTYIAIOT K YCTAHOBKE M 3aKPEIJIEHUIO MY (T.

JIy1st TpOBEPKM COOCHOCTH KOHIIOB BAJIOB JIBYX Pa3HBIX COOPOYHBIX EIUHUI
(arperaroB), HanpuMmep A u b (pucyHok 4), IPUMEHSIOT CIIeIUAIbHBIC TOBOPOTHBIC
MPUCIIOCOOJICHHS, TPEJCTABISAIONIUE CO0OM CheMHBIE KpOHIITEHHBI 1 u 4,
3aKpervisieMble Ha KOHIIaX BaJIOB. BuHTamu 3 ¥ 2 B 0IHOM U3 MOJ0KEHUI KPOHILITEHA

yCTaHABJIMBAIOT (I10 YY) 3a30pbl M U N MEXIY U3MEPUTEIbHBIMU MTOBEPXHOCTIMHU.
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Pucynok 4 - Cxema npoBEpPKHA COOCHOCTH BaJIOB € MIOMOUIBIO CHENUAIBHOTO

MTOBOPOTHOTO MPHUCTIOCOOICHHUS

Ecnu ocu pacronoeHbl MPaBUIIbHO, TO 3a30pbl M U N OyJIyT OJUHAKOBHI B
J000M TMOJIOKEHUH KPOHIITEHHOB Tpu moBopote BasioB A u b. Eciu npu nosopote
BaJioB Ha 180° 3a30p m yBENWYUTCA WM YMEHBIIUTCS, 3HAYUT, Basl b nepekoiieH, a
€CJIM 3a30p M OCTaeTCs TaKuM K€, HO M3MEHUTCS BEJIMUMHA 3a30pa N, 3HAUUT, OCU
BaJIOB A U b mapaienbHbl, HO HE COBNAAIOT.

COopky My(dThl OOBIYHO HAYMHAIOT C TMOJTOTOBKU JeTajed K cOopke.
[IpuroHst0T MIMOHKHU, MPOBEPSIIOT MOCAJA0UYHbIE MecTa JeTajei, coouparoTr MydTy.
Hwxe omumcana cOopka MHOromuckoBoir mMy(Thl. Ha Banm HacakuBaroT 3y0OuaToe
KoJieco 19, mpomexyTouHoe KoJIbIIo U (piiaHIeBYIO BTYJKY 11, KoTOpas ykperisieTcs
Ha BaJTy IITTOHKON U CTOTIOPHBIM BUHTOM. 3aT€M MPUCTYMAIOT K COOpKE (DPUKITMOHHBIX
JTMCKOB, KOTOPHIE CBOMMU BBICTYTIAJIN JOJKHBI BXOJAUTH B IPOPE3U 3y0UaTOro KoJjieca
u Bata. CHavasa ctaBAT Beayuud 1uck 13, 3atem BeoMblid 12 U T. 1. mOoOYepeHO.
[TocnenqnuM ycTaHaBIMBAIOT BEIOMBII AHCK 2.

[Tocne naGopa IHUCKOB CTaBAT CTOMOPHBIA AUCK 14, y KOTOpOro B TOpIIE
MMEIOTCSl OTBEPCTHS, 3aT€M HABHMHUMBAIOT TaiiKy 15, mpenBapuTenbHO COOpPaHHYIO C
Kynaukamu 18 u pukcaropom 16. @ukcarop 16 BBoauTCS B 11000€ OTBEPCTHE JUCKA
14. Jlanee ycTaHaBIMBAIOT MOABUKHYIO BTYJIKY |7, Ha KOTOPYIO IEUCTBYET PhIUAKHAS

CHUCTCMaA.

26



Mydty peryaupyror creAylomuM o0pa3oMm; BbITAHYB (ukcatop 16,
MOJATATUBAIOT TaliKy 15 10 Tex mop, MoKa MpH BPalllEHUU BPYUHYIO HE TOYYBCTBYETCSA
TpeHue Mexy auckamu. [locie aToro Bpamator raiiky 15 B 00paTHYI0 CTOpPOHY, TTOKa
HE MCUE3HET TPEHUE MEXKTy TMCKAMHU, 3aT€M B OTBEPCTHE CTOIIOPHOTO aKcka 14 cHoBa
BBOIAT (ukcarop 16. Ilocme storo BmouaroT mMydty. Ecmum mpu stom ycwme
BKJIIOUEHHMS HE TIPEBBIIIACT YCUIIMS, YKA3aHHOTO B UEPTEkKE, PETYIUPOBAHUE CUUTAIOT
3aKOHYEeHHbIM. Eciiu ycumme Bennko, To raiiky 15 oTBopayuBaroT 10 TeX IMOp, MOKa
YCUJINE CTAHET HOPMAJIbHBIM.

3amanue: onpeneanTh COCTaB U MOCIEA0BATEIbHOCTD BBINOJHEHHS OMEPALNil
COOpPKH COCTaBHBIX BaJIOB

Xoa padoThl

1. O3HaKOMUTKCS € YEPTEKOM COOPOUHON enuHuUILIbI (Tpusiokenne b4);

2. OmnpenenuTh MOCIeI0BaTEIFLHOCTh COOPOUHOTO MPOIIecca U3ISIHS;

3. Onpenenuth coaepkanus COOPOYHBIX OTIEPAIUNA SISl COCTABHBIX BAJIOB;

4. CocTaBUTh CXeMy COOPOYHON EIUHUIIBI;

5. CnenaTh BBIBO/JI IO BHITIOJIHEHHOM paboTe.
INPAKTHYECKAS PABOTA 5

Ha3zBanue npakTnyeckoii padorsi: CocTaBieHHe CXeMbl OOLIEH U y3JI0BOMI
cOOpKU U3JIeIus

Hean padoTsi: DopmupoBanre yMEeHUI COCTABIEHNUE CXEMBI OOIIIEH U Y3JI0BOM
cOOpKU U3JIENHUs

YMEHMHS:

- OTIPEJIEIISITH TIOCIIEIOBATEIPHOCTD BBITIOTHEHUST PAOOTHI IO COOPKE y3JI0B WIIH
U3CIINM;

- BEIOMpATh CIIOCOObI 0a3UpOBaHMsI IeTalel mpu COOPKE Y3JI0B WUITH U3/IEIHH;

- BBIOUpaTh CIIOCOOBI 0a3UPOBAHUS COSTUHIEMBIX JIeTaleH;

- pa3pabaThIBaTh TEXHOJOTUYECKHE CXEMbI COOPKH Y3J10B WM U3IEIIH;

- YUTATh YEPTESIKU COOPOUHBIX Y3JIOB;

- AHAJIM3UPOBATDH U BBI6I/IpaTB CXCMbI C60pKI/I H31ensd,
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- YEPTUThH CXEMbl COOPKH U3EIHS.

3HAHMSA (AKTyaJIM3aLMs)

- TEXHOJIOTHYECKHe ()OPMBI, BUABI U METOJIBI COOPKU;

- TMPUHIUIIBI OPTAaHU3AIMHU U BUBI COOPOYHOTO MPOU3BOJICTBA;

- dTaIlbl MPOEKTUPOBAHUS MIPoIIecca COOPKHU;

- KOMIUICKTOBaHHE JIeTajaeii 1 COOPOUHBIX AMHUIIL;

- TOCJEN0BAaTEILHOCTH BBIMOJIHEHUS IIpoliecca COOPKH;

- BHUJBI COCIMHEHUN B KOHCTPYKIMAX U3ACITUM;

- TOATOTOBKA JeTaNel K cOOpKe;

- TMOTPENTHOCTH P cOOpKe COOPOUHON €IUHHMIIBI;

- MpaBuia BbIOOpA TEXHOJIOTUYECKUX 0as;

- BJIEMEHTHI TEXHOJIOTMUYECKOU Oneparii COOPKHU.

Teopernueckunii MaTepuaJ:

Jns ompedeneHusi MOCIEIOBATEILHOCTU COOPKM U3JEIUST M €ro y3J0B
pa3pabaThIBalOT TEXHOJOTUYECKUE CXeMbl cOOpKU. COOpOYHBIC €UHUIIBI U3/CIIUS B
3aBUCUMOCTH OT UX KOHCTPYKIIUU MOTYT COCTOSITh JIMOO U3 OT/ACNIBHBIX JAeTayei, Tu0o
U3 y3JI0B W TOIY3JI0OB M JeTaleld. Pa3nmuuaroT moy3nbl IIEpBOH, BTOpOH M Oosee
BBICOKMX CcTyneHeu. [loaysen mepBoil CTyNeHM BXOIUT HEMOCPEACTBEHHO B COCTAaB
y3J1a; MOAy3€e] BTOPOM CTYNIEHH BXOJUT B cocTaB nepBout u T.4. [logy3en nocnenueit
CTYIIEHU COCTOUT TOJIBKO U3 OTAEIbHBIX JIETAJIEH.

TexHOoJIOrn4ecKre CXeMbl COCTABIISIIOT OTACJIBHO JIJIs1 00111eH COOPKU U3ACIHS U
TUIst COOPKM KaXKJOTO M3 €ro y3JoB (TOIy370B). TEeXHOJIOTHUYECKHE CXEMbI COOpKHU
CTPOAT TIO CIEAYyIOIIeMy TpaBuiIy. B neBoW uyacTh cXeMbl YKa3bIBalOT 0a30BBIN
aneMeHT (06a30BYIO JeTallb, 0A30BBIM y3€i, MOAY3ei), a B MPAaBOM YaCTU CXEMbl —
uznenue (y3en, momysen) B cOope. DTU JIBE YaCTU COCOUHSIOT TOPU30HTAIBHON
JUHUEH. Bplllie 3TON JIMHUU NPSIMOYTOJIbHUKAMU 0003HAUCHBI BCE JIETAIN B TIOPSIJIKE
nocjieoBaTeNbHOCTH CcOOpKU. B HIDKHEW dYacTh yKa3aHbl Y37bl, BXOJSIINE
HETOCPENICTBEHHO B m3fenue. Ha cxemax y3moBoW COOpPKHM 0003HAYAIOT TOIY3JIBI
nepsoro nopsiaka (1Ch.10), Ha cxeme cOOpKHU MOAY3J1a MEPBOTO MOPSJIKa — MOTY3JIbI

Broporo nopsiaka (2Cb. 14) u 1.x1.
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Ha TexHonmornueckux cxemax KaXAbld dJIEMEHT y3Jia 0003HA4aroT
IPSIMOYTOJILHUKOM, pa3/IeJIeHHbIM Ha TpU YacTU. B BepxHel yacTu npsMoyroiabHUKa
YKa3aHO HaMMEHOBAHME 3JIEMEHTA JIETAJU, IOy3J1a WK y371a; B JIEBOW HUKHEN YaCTH
— HMHJIEKC JIEMEHTA; B MPABOM HUKHEHN YaCTU — YUCIIO0 COOMPAEMBIX DJIEMEHTOB.

TexHOoIornyeckue cxembl COOPKH y37a CONPOBOXKAAKOTCS MOIMUCAMH, E€CIH
TaKOBBIC HE OYEBHIHBI U3 CAMOW CXEMBI, HAIIpuMep: «3ampeccoBarby, «CBapuUTh» H
T.J.

Ha pucyHke 5 mnpeacTtaBieHO HATSKHOE YCTPOMCTBO C BXOMSIIUMH B HETO
netansimu. B Tabmuie 1 mpeacTaBiieH OmNepaliMOHHBIN TEXHOJOTHYECKHM Ipoliecce
COOPKM HATSKHOTO YCTPOMCTBA.

[IPOEKTMPOBAHHME CBOPOYHBIX OITEPAITNIA

COopouHbie omepalnuy MPOEKTUPYIOT HAa OCHOBE TEXHOJOTHYECKUX CXEM
coopku. [Ipu pazpaboTtke coaepkaHuss COOPOUHBIX ONEPaALU CIEAYET YUUTHIBATH, YTO
KaKJas  omepamus  JOJDKHa ~ WMETh  OMPEICICHHYI0  TEXHOJIOTHYECKYIO
3aKOHOMEPHOCTh, MIPUYEM MPU MOTOYHOM METOJIE TPYJTOEMKOCTh OTEPAIMH JIOJKHA

OBITh paBHA UJIM HECKOJILKO MEHBIIIE TaKTa COOPKH JIMOO KpaTHA eMY.

Pucynox 5 - HatsokHOE yCTPONCTBO C BXOISIIKMMU B HETO IETAISIMU:
1 — kpermika; 2 — BUHT (4 T.); 3 — KONbBIO; 4 — 60T (4 WT.); 5 —
dnanern; 6 — npokiaaka; 7 — KoMIeHcaTop; 8 — BTyJska; 9 — mikuB; 10 —
noAwMnHuK (2 mrt.); 11 — ynnotaurens; 12 — crynuua; 13 — peryar; 14 —
maiiba; 15 — raiika
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[TpoekTupyst cCOOPOUYHYIO OTIEpPaINIO, YTOUHSIOT COJIEPKaHNE TEXHOIOTHIECKIX
NEPEeXO0JI0B U OMPEICISIOT CXeMy Oa3sMpOBaHMs W 3aKperuieHUs 0a30BOTO AJIEMEHTa
(metanu, y3na), BBIOMPAIOT TEXHOJIOTMYECKOE OOOPY/IOBAHUE, MPHUCIIOCOOJICHUE,
paboumii ¥ M3MEPHUTEIbHBI MHCTPYMEHT, YCTaHABIUBAIOT PEXUM PaOOTHI, HOPMY
BpPEMEHH U pa3psia paboThl.

[Ipu mpoexkTHpoBaHUU COOPOYHBIX OMEpAlUil BBIMOIHAIOT HEOOXOAUMbIE
TEXHOJIOTHUECKHUE PACUeThl, IO3BOJIIONIME OOOCHOBAaThH BHIOOp 00OPYIOBaHMUSA,
TEXHOJOTHYECKOH OCHACTKH M PEXKUMOB pabOThl. B TeXHONIOrMYecKHe pacydeTh
BXO/ISIT: OTNIpEENICHUE CUIIbI 3aIIPECCOBKHU Il COEAMHEHUH C HATSTOM, YCTaHOBJICHHE
pekuMa HarpeBa WM OXJIaKJIEHUS TIPU COOpPKE JeTaliel C TEIJIOBBIM BO3/IEHCTBHUEM,
pacder HeOOXOAMMOMN CHIIBI P KJIETIKE U JIP.

Tabnuna 1 - OnepaniOHHBIN TEXHOJOTUYECKUM MPollecc COOPKU HATSKHOTO

YCTPOUCTBA
N Haunenosanue Cooepoicanue onepayuti (no nepexooam)
onep. onepayuu P Py P
1. 3akpenuTh WKUB (AET. 9) B IpUCIOCOOJICHUU.
C6opka mxnsa (No 2. YCTaHOBUTH YIJIOTHUTEIBHOE KOJBIIO (1eT. 11).
1 9) 3. Cmazath 1 yCTaHOBUTH NoAUIHUK (AeT. 10).
4. IlpoTepeTh U yCTAaHOBUTH BTYJIKY (AET. 8).
5. Cmazath 1 yCTaHOBUTH NOJIMIHUK (aeT. 10)
1. 3akpenuth ctynuiy (aer. 12) B
IPUCTIOCOOJICHUH.
V eTaHOBKA LIKIEa 2. YcranoButh cOOpKy mikuBa (c6. 9) Ha cTynuiLy.
2 (Ne 9) 3. IlpoTepeTs ¥ yCTAaHOBUTH KOMITEHCAITHOHHOE
B KOJIBIO (IET. 7) WK HECKOJBKO KOJIEll.
4. YCTaHOBUTH CTOIOPHOE KOJIBIIO (AET. 3).
5. YcraHoBuTh npokiaaky (aet. 6)
C6opka dranma (Ne 1. 3akpenuts ianer (1eT. 5) B IPUCIIOCOOICHUH.
3 2. YcTaHOBUTH KPBILIKY (Z€T. 1).
5)
3. 3akpenuTh KphIIKY (AeT. 1) BuHTamu (z1er. 2)
. VeraHoBka (ranna (lc.g’ch)aHOBI/ITB dnanerr (c6. 5) Ha cOOPKY IIKHUBA
(Ne 3) 2. 3akpenuTth (dianer (¢0. 5) 6onramu (AeT. 4)
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1. 3akpenutp CTynuIly B COOpKE CO IIKUBOM U

MIPUCTIOCOOTICHUEM.
5 VYcranoBka peiuara | 2. YcraHoBUTH pbiuar (aet. 13) Ha ctynuiyy (aer.
(Ne 12) 12).

3. Onetp maiidy (met. 14).
4. 3akpenutb peryar (net. 13) raiikoii (get. 15)

1. IIpoBepuTH JIETKOCTH BpaIICHUs [LIKUBA.
6 KonTtponpHas 2. IIpoBepuTh OHEHNE HAPYKHOW TOBEPXHOCTH
IIIKMBA OTHOCUTEJIBHO CTYTIHIIBI
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SUEL (2 (B | 2 13 (2
EL: < 2 w0 Em tctl' Etn
2|~ 2| [Efe =+ (&[22 (B W
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Pucynox 6 - TexHomoruyeckasi cxeMa COOpKH HATSHKHOTO YCTPOMCTBA

OneHky pa3paOOTaHHBIX BApUAHTOB TEXHOJIOTUYECKUX MTPOLIECCOB MPOU3BOJIAT,
MCIIOJB3Ys a0COIOTHBIE M OTHOCUTENIbHBIE MTOKa3aTeu. AOCOMIOTHBIC TOKA3aTeIH —
ce0eCcTOMMOCTh OTAEIBHBIX ONEpaLUi U Iporecca COOPKU B LEIOM U TPYAOEMKOCTh
cOOpKH y3710B U u3aenuid. OTHOCUTENbHBIE TOKa3aTed — KOI(PPUIIUEHT 3arpy3Ku
K&KJI0ro CcOOpOYHOro MecTa, KOd(hOUIMEHT 3arpy3kd COOpOYHOW JIMHUH,
KO3 (UIUEHT TPYJOEMKOCTH COOPOYHOTO IMpoliecca T|yp (OTHOIIEHUE TPYI0EMKOCTH

COOPKH K TPYJOEMKOCTH U3TOTOBJICHUS IeTajel, BXOIAIIMX B COOPOYHBINA 3JIEMEHT):
n'rp = Tuﬁf Tuﬁp
Il €IMHUYHOTO U MEJIKOCEpUIHOro Iy, = 0,5; cepuitnoro — I'|,, = 0,3—0,4;

maccoBoro — 111 = 0,25—0,30.

Yem MeHbIIIE 3TOT KO3(PPHUIIMEHT, TEM BBIIIE YPOBEHb MEXaHU3ALMH COOPOUHBIX
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pabotr. C y4eToM TOro, YTO TPEANPUATHE TOTy4daeT B TOPSIKE KOOMEpaIy Psia
JeTaniell ¢ Ipyrux MpeanpusaTiii, 6oaee 00beKTUBHBIM OyieT He Ko uument I, a
kod(dumment cedecrommoctr cOopodyHoro mpomecca [|ces, KOTOpPBI paBeH

OTHOIICHHWIO CG6€CTOI/IMOCTI/I C60pKI/I K CG6€CTOHMOCTH HNU3IroTOBJICHUA U3CIINA:
rlr:::ﬁ = L'EI/CII'L'I'

TexHonornueckass  JOKyMEHTauuss COOPOYHBIX  IPOLIECCOB  BKIIIOYAET
COOpOYHBIE YEPTEKU MU TEXHOJIOTHUYECKUE CXEMBbl Y3JI0BOM W oOmiel cOopku. B
cOOpPOYHON MapUIPpyTHOM KapTe NPUBOAMUTCS IEPEUYEeHb COOPOYHBIX OIEpaluil ¢
yKa3aHuEeM JaHHbIX 00 000pyJOBaHUU U OCHACTKE, HOPM BPEMEHH, pa3psiaa paboThl U
pPacyYeTHBIX HOPM BPEMEHU IO TEXHOJIOTMYECKUM IEPEXOIAM.

3agaHme. COCTaBUThH cXxeMy OOIIei U y370BOW cOOpKHU u3nenus (pucyHok 5b
MIPUIIOKEHUS ).

Xox padoTbl

1. O3HaKOMHTBHCS C COAEPIKAHUEM MPAKTHUECKON PabOThI, 3a1aHUEM;

2. TlomyuyuTs yepTex U3AENUS JUIS BHITIOTHEHUS paOOTHI,

3. O3HaKOMUTBCS C KOHCTPYKLMEH U3ENHS;

4. OdopmuTh COOPOUHBIN YepTEK U3IETUS (BHIBECTH MO3ULMIO HA BXOSAIINE
B U3/eNUs COOPOUYHBIEC EUHUIIBI U JIETANIN);

5. TlocTpouTh TEXHOJIOTUYECKYIO CXEMY COOPKH;

6. Ilpoanamu3upoBaTh COOpPKY HM3AENIWS U OKOHYATEIHHO OTKOPPEKTUPOBATH
TEXHOJIOTMUYECKYIO CXeMy COOpKH;

7. Cpenath BBIBOJ MO BBITIOJIHEHHOM paboTe.
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ITPAKTUYECKAS PABOTA 6

Ha3zBanue npakTtudeckoii padorpl: PazpaboTka TEXHOJIOTHUECKOTO MpoIecca
cOOpKH U3IETHUS

Heab padorbl: PopMmupoBaHHE YMEHUN pa3padaThIBaTh TEXHOJIOTHYECKHI
mpoIriecc COOPKU MU3IEITHS

YMEHUS:

- YUTATh COOPOUYHBIEC YEPTEKU;

- AHAJIM3UPOBATh KOHCTPYKTUBHO-TEXHOJIOTUYECKUE CBOWCTBA JETAH, UCXOMIS
U3 €€ CIIy’)KeOHOT0 Ha3HAYEHUS;

- BBIIOJIHATh COOPOUYHBIE UEPTEKU U JACTATUPOBKU, & TAKKE YEPTEKU OOLLIEro
BHJIa B COOTBETCTBUHU ¢ EuHOi cucteMoit KoHCTpyKkTopckoil nokymenTanuu (ECK/I);

- aHAJIM3UPOBATh U BEIOUPATh CXEMbl 0a3UPOBAHNUS;

- ONIPEAENATh NOCIEA0BATEIbHOCTD COOPKH Y3JIOB U IETAJIEH;

- pa3zpabaThIBaTh TEXHOJOTUYECKHUM MpoIiecC COOPKU U3/IETHS;

- BBIOMPATh TEXHOJIOIMUECKOe 00OpYJI0BaHHE U TEXHOJIOTMUYECKYH) OCHACTKY:
MPUCTIOCOOJICHMS, PEXKYILUNA, MEPUTENIbHBIN U BCIIOMOTaTeIbHbIM HHCTPYMEHT;

- OIIPENIENATh NOCIEI0BATENbHOCTh BBIMOIHEHHS pabOThI 10 COOPKE y3J10B MU
U3CTINH;

- 0pOPMIISITH TEXHOJOTUYECKYIO JJOKYMEHTAIIHIO.

3HAHMSA (AKTYyaJIM3anms)

- METObI KOHTPOJI KaueCTBa BBIMOJIHEHUSI COOPKU y3JI0B;

- TpeOoBaHUsI, MPEABABISAEMbIE K KOHCTPYKIIMU U3JIEIHsI IPU COOpKE;

- 9Tanbl COOPKH y3J10B U JeTajeH;

- KJIacCU(PUKALMIO U MPUHLMIBI JEHCTBUS TEXHOJOTUYECKOTO0 000pYI0BaHUS
MEXaHOCOOPOYHOTO MPOU3BOJICTBA;

- TOPSA0K MPOEKTUPOBAHUS TEXHOJIOTUYECKUX CXEM COOPKHU;

- BHJIbl TEXHOJOTUYECKOHN TOKYMEHTAllUU COOPKH;

- TpaBWiIa pa3pabOTKH TEXHOJIOTUYECKOTO Mpoliecca COOPKU;

- BHAbI U MCTOABI COCAMHCHUA C60pKI/I;
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- 3JIEMEHTHI TEXHOJIOTUYECKOW OTePALIUH.
Teopernyeckuii MmaTepua:
CmoTpu npakTudeckyro padboty Ned
3apanme: pa3paboTaTh TEXHOJIOTMYECKUHN TIPOLIECC COOPKU U3IEIIUS
Xoa padoThl
1. 3yuuTh COOpPOUHBI UepTEXK 1eTaau (pUCYHOK 6b npuitoxxeHus);
2. OnpenenuTh palMOHAIBHYIO IOCJIEI0BATEILHOCTh UM YCTAHOBUTH METOJ
cOopku;
3. Haznauuth TexHUYECKUE YCIOBUS HA COOPKY U3/IEIHUS;
4. BeiOpaTh cpecTBa KOHTPOJISI Ka4ecTBa COOPKU U3/IEIHS;
5. Onpeaenuts cnoco0 TPAHCIIOPTUPOBKHU JIeTalieid, COOPOUHBIX €AUHUIL;
6. Pa3paboTaTh TEXHOJIOTHYECKHUI TIPOLIeCC COOPKH M3IEIH;

7. CnenaThb BBIBO/JI IO BHITIOJIHEHHOM paboTe.
IMPAKTHYECKAS PABOTA 7

Ha3panue mnpakTuueckoii padorbi: CocraBieHne ©  opopMIICHUE
TEXHOJIOTHUYECKOU CXeMbl COOPOYHOTIO Mpolecca y3Ja

Hear padorbi: DopMHupoOBaHWE YMEHHM COCTABISITH U OPOPMISATH
TEXHOJIOTUYECKHUE CXEMbI COOPOYHOIO Mpoliecca y3ia.

YMEHMUS:

- OTIPEJIEIISITH TOCIEA0BATEIILHOCTh COOPKH Y3JIOB U JIETAJICH;

- COCTaBJIATh TEXHOJOTUUECKUE CXEMBI;

- aHAJTM3UPOBATh M BHIOUPATH CXEMBI;

- 0pOPMIISITH TEXHOJIOTUYECKUE CXEMbI COOPOYHOTO MPOIIECcca y3Ia;

- BBITIOJTHATh COOPOUYHBIC YEPTEKHU U JECTATMPOBKH, a TAKXKE YEPTEKU OOIIEro
BUJIa B COOTBETCTBUM ¢ EqnHoi cructeMoit koHCTpyKTOpcKoi AokymeHTauuu (ECK/I).

3HAHUA (AKTyaJIM3a1us1)

- MOCJEN0BATENbHOCTh YCTAHOBKH JIeTaliel B COOPOUYHON E€MHUIIE;

- BUJBI JIETAJICH U UX TOBEPXHOCTH;

- MOTPELIHOCTH MpU cOOpKe COOPOUHOM €TMHULIBI,
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- IpaBUJia BEIOOpA TEXHOIOTMYECKUX 0a3;

- BJIEMEHTHI TEXHOJIOTMYECKOU oneparuu cCOOpKY;

- tpebdoBanus ECK/] u ECT/] x opopmieHnto TeXHHUECKOH TOKYMEHTAIIHH.

Teoperuyeckuii MaTepua:

CxeMatnyeckoe HW300paKEHHE B3aUMHOW CBSI3M COOPOYHBIX 3JEMEHTOB
W3JIeTUi Ha3bIBAIOT CXEMOW COOpPOUYHOTO cocTaBa m3nenuil. Beibop u ompeneneHue
MOCJIEIOBATEIBLHOCTA COOPKU 3aBUCAT, B OCHOBHOM, OT KOHCTPYKIIMM COOMPAEMOTro
m3enuss W creneHu  TpeOyromieiics auddepeHnmanun  cOOPOUYHBIX  paboT.
[TocnenoBarenbHOCTh BBOJA JI€Taled W Yy3J0B B Ipoliecce COOPKU M3AeNus
OTIpEAEISAET U MOPSIOK UX MPEIBAPUTEIIBHOTO KOMILIEKTOBAHUSI.

[Ipy nDpOEKTHPOBAHMU TEXHOJOTMYECKOr0 Mpolecca COOPKH HEOOXOIUMO
coOupaeMble M3/ENusl TMPEJBAPUTEIBHO PACUICHUTh HA DJIEMEHTBl TaKUM 00pa3oM,
9TOOBI OCYIIECTBUTH COOPKY HAMOOIBIIETO KOJTMYECTBA ITHX IJIEMEHTOB HE3aBUCUMO
apyT oT Apyra. M3nenne pacuneHsSOT Ha COOPOYHBIEC AIEMEHTHI MMyTEM MOCTPOCHUS
CXEMBbI COOPOYHOTO COCTaRBa.

[Tpu BBIgENEHNH COOPOYHBIX AIEMEHTOB OOS3aTEIBHBIM YCIOBHEM SIBIISETCS
BO3MOKHOCTh COOPKH Ka)KJIOTO 3JIEMEHTa He3aBUCUMO OT Apyrux. Kpome cOopounbIx
AJIEMEHTOB, OMPENETISIOT ACTAU U Y3IIbl H3/eIHs, KOTOPbIEC MOCTYMAIOT B COOpaHHOM
BUJIE CO CTOPOHBI. B pe3yipTare 3TOro JA0KHA OBITH COCTaBJICHA CXeMa COOPOYHOM
CBSI3M OTACNBHBIX JeTalled W 4YacTed MaHHOro usnenus. OTa cOOpodHas CBS3b
ompenaenseT COOPOYHBIN COCTaB U3CIHS.

B cBs3u ¢ Tem, yTo cxema COOpOYHOIrO COCTaBa JOJDKHA YKa3bIBaTh
MTOCJIEA0BATEILHOCTh COOPOYHOTO TPOoIIecca, B HEM TOJDKEH OBITh BBIACICH 0a30BBIi
aneMeHT (0a3oBasi AeTaib, rpyIna, NoArpynmna u T. 1.). B xauectBe 6a30Boi neranu
OOBIYHO BBIOMPAIOT JE€Tallb, TOBEPXHOCTH KOTOPOM OyIOyT BIOCIEACTBUU
MCTIOJIb30BaHbI TIPU YCTAHOBKE TOTOBOTO M3/EIHS WU MPHU KPETJICHUH y371a K paHee
COOpaHHBIM Y3JIaM.

TexHnomnornueckue cxeMbl COOPKH OTpaxarT CTPYKTYpy B MOPSIOK
KOMIUJIEKTOBAHUSI M3JEIUS U €ro y3J0B; OHU YIPOUIAIOT pa3pabOTKy IPOLIECCOB

C60pKI/I H MO3BOJIOT OHNCHHUTL TCXHOJOIMYHOCTL KOHCTPYKIUW U3ACIINA, B 4aCTH,
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MOJIHOTHl ~ BBIJIEP)KMBAHUS TNPUHLHMINA  y370BOM cOopku. Ilpu moctpoeHuu
TEXHOJIOTUYECKUX CXEM YacTo OOHApYXMBAIOT KOHCTPYKTUBHBIE HEYBS3KH,
YCIIOXHSIOIINE COOPKY.

CocraBneHuE TEXHOJIOTMYECKUX CXeM COOpKM M3JeNHs BO3MOXKHO B
HECKOJBKMX BapHAaHTAX, OTIMYAKOIIMUXCA Kak MO CTPYKType, TaKk H© 1O
MOCIIEI0BATEILHOCTH KOMILJICKTOBaHMSI COOPOYHBIX 3JIeMEHTOB. BriOOp BapmanTta
OPOU3BOAST C YYETOM MPOU3BOAUTEIBHOCTH, PEHTA0EIbHOCTH U  yA0OCTB
BBINIOJTHEHUS cOOpkU. Eciu u3nenue nMeeT HECKOIbKO pa3MEpHBIX Henei, To COOpKY
ClleyeT HauMHAaTh ¢ Haubojee CIOKHOW M OTBETCTBEHHOH IIENH, 3BEHbS] KOTOPOM
ABJISIIOTCS. COCTaBIIIOLIMMU JIPYTUX OOJiee MPOCTBHIX Lienel. 3aBepluiaioT COOPKY
ITOCTAHOBKOM TE€X 3JIEMEHTOB, KOTOpbIE 00pa3ylOT 3aMBIKAOIIEE 3BEHO Pa3MEpHOU
LEIH.

[IpuHsATHIE BApUAHTBI CXEM COOPKH OMPENENAIOT MOCIEI0BATEIbHOCTh COOPKHU
u3nenuss U ero ysioB. IIpy MX cOCTaBIE€HUMM yCTaHABIMBAIOT XapakTep M MECTO
KOHTPOJIBHBIX U BCIIOMOTATEJIbHBIX ONEPALIHIA.

[Tocne nzydyeHus: cooMpaeMoro U3AENusl COCTaBISIOT TEXHOJIOTMYECKUE CXEMBI
oOmet u y3noBor cOopku. [Ipu 3TOM H3Aenue Aenar Ha y3Jbl (TPYMIbI), MOTY3IbI
(moarpynmel) U AETAJIH.

Y3/10M Ha3bIBAIOT PA3bEMHOE WM HEPAZBEMHOE COEIUHEHUE COCTABHBIX
yacTel U3Aeusi, XapaKTepHbIM MPU3HAKOM Y3Jia SIBJISETCS BO3MOKHOCTb €r0 COOpPKU
OTZIETILHO OT JAPYTHX 3JIEMEHTOB W3Jenus. Pa3nnyaioT moaysibl MepBOro, BTOPOro u
Apyrux Oosiee BBICOKMX TmopsankoB. [logy3en mepBoro mopsiika BXOIUT
HEMOCPEACTBEHHO B cOCTaB y3J1a. OH COCTOUT U3 OTIEIbHBIX AeTajeil, 1100 U3 OJHOrO
WM HECKOJIbKMX MOJY3JI0B BTOPOTO Mopsiaka u aeranei. [loaysen Broporo nopsijaka
BXOJUT B COCTaB MOAy3Ja mnepBoro mnopsaka. OH pacuiieHsercs Ha AETalId WIN
NOJIy3JIbl TPEThEro nopsika u aetanu. [loay3en HauBBICIIETro MOpsIKa pacuieHseTCs
TOJIBKO Ha JIETalH.

JleTanbl0 HA3bIBAIOT MEPBUYHBIA AJIEMEHT W3JEIusA. XapaKTepHbIA IMPU3HAK

ACTaJIl — OTCYTCTBHUC B HEHU PAa3bEMHEBIX U HCPA3bEMHLBIX COGI[PIHCHI’Iﬁ.
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ba30BbIM Ha3bIBAIOT OCHOBHOM 3JIEMEHT (J1€Tallb, Y3€), C KOTOPOro HAUUHAIOT
cOOpKY.

B coBpeMEeHHOM MAaIIMHOCTPOCHUU COOpKAa pacuiieHseTCs Ha OOyl u
y3JI0BYIO.

OO1as TexHoNIornueckas cxema cOOpKH H3AeNus Mpe/icTaBlIeHa Ha PUCYHKe 1.
Ha pucynke 2 n300pakeHBl TEXHOJIOTHUECKHE CXEMBI Y3JIOBOM COOpPKH JTaHHOTO
U3JIETIHS.

TexHosoruyeckre CXxeMbl COOPKH CHA0XKArOT JTOMOTHUTEILHBIMUA HAAMUCIMH,
ONPENEISIONMMHA  BBIIIOJIHEHUE  OMNPEIAEICHHBIX  TEXHOJIOTMYECKHX  YCIIOBHIA,
peann3yeMbIX B MPOU3BOAMMBIX ONEparusx (MpuUBapuThb, COBMECTHO CBEPJIUTH U
pa3BepHYTh, PEryJUPOBATH 3a30p U T. .), KOIJa OHU HE SICHBI U3 CaMON CXEMBbI;
BO3MOXKHO YKa3aHHUE METOJIOB OCYLIECTBICHHS COCOUHEHUM TaM, TIAE OHU HE
OTpPENICNICHbl THUIIOM COEAUHAEMBIX JeTaneil. Tak, yKa3bIBalOT: «IPUBAPUTHY,
«3arpeccoBaThy, «HAOUTh CMa3Koi» (HO HE JENIal0T YKa3aHWs «3aKJIenaTh», €CIIH
MOKa3aHa YCTaHOBKA 3aKJICTIKH).

Bce neranu coopouHoro yzna o003HayaroTCs TaOJIMYKaMU, B rpadbl KOTOPBIX
3aHOCSTCA CIEAYIOIME CBEACHUS: HANMEHOBAHHWE JI€TAJIM, CTAHJIApT WM HOMEP
JI€TaNM 10 YepTexy, MO3UIMUS U KonudecTBo aetaneit (puc. 3). Ilpu cocraBienuu
CXEMbI COOpKHU CJieBa Ha JIMCTE M300pa)kaeTcsl TaOJMYKa MEPBOM JETaM, KOTOpas
aBisieTcs: 0a30BOM it  cOOpOYHOro y3la, a chpaBa — TaOiMuka, B KOTOPOH
yKa3bIBaeTCsl HAaMMEHOBaHHE cOOpoyHOro y3na. OHU COEOUHEHBI MEXIy COoOoMu
JUHUEH — TJIaBHOW BETBBIO COOpKH. B/10Jb T1aBHOM BETBH pacroararoTcsl TaOJIMIKH
JIeTaJIei U y3JI0B B CTPOTOU MOCJIEI0BATEILHOCTH COOPKH.

3amanue: cocTaBuUTh U O(OPMHUTH TEXHOJOTUUYECKYIO CXeMy COOpPOYHOTO
mpolecca y3ia

Xoa padoTbi

1. U3yunTh COOpOYHBIN YEPTEXK U MpUIaracMble K HEMY TEXHUYECKHUE YCIOBUS
Ha cOopky (mpunoxenue b7);

2. Pa3zpaboTaTh CTPYKTYPHO-TEXHOJIOTHUECKYIO CXeMY COOPKH;

3. [locTpouTh TEXHOJIOTHUECKYIO CXEMY COOPKH;
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4. OKOHYATENIbHO OTKOPPEKTUPOBATH TEXHOJIOTHYECKYIO CXEMY COOPKHU;

5. CnenaTh BBIBO/I 1O BHITIOJTHEHHOM pabdoTe.
NMPAKTUYECKOM PABOTA 8

Ha3Banme npaxkrtuyeckoit padorbi: CocraBieHue U 0popMIIEHHE
MapIIPYTHOMN KapThl COOPKU MOPITHS

Hear pabdorbl: dopMupoBaHHE YMEHUH COCTaBIATH H  OPOPMIIATH
MapLIPYTHYIO KapTy COOPKH MOPIIHS

YMEHMA:

- aHAIM3UPOBAaTh KOHCTPYKTUBHO-TEXHOJIOTMYECKUE CBOMCTBA JIETAIN, UCXOAS
U3 €€ CIIy’)KeOHOT0 Ha3HAYEHUS;

- ONPEAENATh NOCIEA0BATENIBHOCT COOPKH Y3JIOB U JICTAJIEH;

- 0(pOpMIIATH TEXHOJIIOTUYECKYIO TOKYMEHTALIHIO;

- 0(pOpMIISITH MapIIPYTHBIE U ONEPALIMOHHBIE TEXHOJIOTHYECKUE KapThI JJIs
COOpKH y3JI0B WJIM U3/1€JIUI HA COOPOYHBIX YYaCTKax MPOU3BO/JICTB;

- aHAJIM3UPOBATh U BBIOMPATh CXEMbI Oa3UPOBAHUS;

- COCTaBJISITh MapLIPYT COOPKH U3AEIINS;

- BBIOMpATh TEXHOJIOIMUYECKOe 00OpYJI0BaHHE U TEXHOJIOIMYECKYH) OCHACTKY:
MPUCTIOCOOJICHMS, PEXKYILNNA, MEPUTENIbHBIN U BCIIOMOTaTEIbHbIN HHCTPYMEHT.

3HAHUA (AKTyaIM3aLusl):

- CilIyXeOHOe Ha3Haue€HUE U KOHCTPYKTHUBHO-TEXHOJOTHYECKHE MPHU3HAKU
NeTau;

- METOAMKa IPOEKTUPOBAHUS TEXHOJIOTMYECKOTO IPOLECcCa H3rOTOBJICHMUS
NeTalu;

- TMOPSAOK MPOBEJICHUS TEXHOJOTMUYECKOr0 aHain3a KOHCTPYKIUHU U3JENus B
cOopke;

- BHJIBI U [IEPEUYCHb TEXHOJOTUYECKON JOKYMEHTAIIMH B COCTABE KOMILIEKTA IO
cOOpKe Y3JI0B WK AETaJIeil MallluH;

- Kkiaccudukanus 6as;

- IIpaBHJIa BI)I60pa TCXHOJIOTMYCCKHUX 68,3;
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- TEXHOJIOTMYECKHH Tmpolecc CcOOpKH Y3JIOB WIM JeTaledl COrjlacHO
BBIOpAaHHOMY pPEIICHUIO;

- KOHCTPYKTHMBHO-TEXHOJOTHYECKAS XapaKTEPUCTHKA COOMpPaeMoro 00beKTa;

- 3JIEMEHThI TEXHOJIOTMYECKOU ONepalH.

Teopernueckuit MaTepua:

Cmorpu T'OCT 3.1118-82 ®OPMbI U IIPABUJIIA ODPOPMIJIEHUA
MAPHIPYTHBIX KAPT

3aganme: cOCTaBUTh U O(DOPMUTH MAPUIPYTHYIO KapTy COOPKH MOPILIHS

Xoa padoTbl

1. 3yuuTh COOpPOUHBIN YepTEXK JACTAIN U MPHUJIaracMble K HEMY TEXHUYECKUE
ycioBus Ha cOOpky (npuioxenue b8);

2. BriOpaTh cpenicTBa KOHTPOJISI KauecTBa COOPKHU;

3. OnpenenuTh Cmocod TPAHCIIOPTUPOBKH JIeTajaeii, COOPOUHBIX EAMHUII,

4. OnpeaenuTh 3aTpauy€HHOE BpeMs,

5. PazpaboTaTh TEXHOJIOTHYECKHUI TIPOIIECC COOPKH M3ISIH;

6. OdbopMuTh MapIIpyTHYIO KapTy COOPKH MOPIIIHS;

7. CnenaTb BBIBO/I IO BHITIOJTHEHHOM paboTe.
IMMPAKTUYECKAS PABOTA 9

Ha3Banue mnpaxkTudeckoii paborbi: Pa3zpabotka u  odopmiieHHE
OTIEepaIIMOHHOM KapThl COOPKU U3IEIHS

Heas padorsi: dopmupoBaHue yMeHHMH pa3pabaTbiBaTh U O(QOPMISATH
OTIEpaIIMOHHYI0 KapTy COOPKH U3eus

YMeHHUS:

- AHAJTM3UPOBATh KOHCTPYKTHBHO-TEXHOJIOTHUECKUE CBOMCTBA JETaM, UCXOIsS
U3 €€ CIy’)KeOHOTO HA3HAYCHUS,

- 0hOpPMITATH TEXHOJIOTUYECKYIO TOKYMEHTAIIHIO;

- 0OpMJISITH MapIIPYTHBIE U OMEPALIMOHHBIE TEXHOJIOTUYECKUE KapThI JJIs
COOPKH Y3JI0B WJIM U3JEIUN HAa COOPOYHBIX yU9aCTKaX MPOU3BO/ICTB;

- AHAJIM3UPOBATDH U BBI6I/IpaTB CXCMbI 633HpOBaHI/I}I;
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- COCTaBJISITh MapIIPyT COOPKU U3/ACIIUS;

-BBI6I/IpaTI) TCXHOJIOTHYCCKOC O60py,Z[OBaHI/I€ N TCXHOJIOTHYCCKYIO OCHACTKY:

MIPUCTIOCOOICHUSI, PEXKYIINUNA, MEPUTEIbHBIN M BCTIOMOTATEIbHBIN HHCTPYMEHT;

3HAHMSA (AKTyaJu3amms):

JeTau;

JIeTaJIH;

CIIy’k€OHO€ Ha3HAY€HHE W KOHCTPYKTHUBHO-TEXHOJIOTMYECKUE MPHU3HAKH

MCTOAUKY IIPOCKTUPOBAHHA TCXHOJOIHYCCKOTO IIpOHeCCa HM3TOTOBJICHHA

BU/JIBI JIETAJIEN U UX ITOBEPXHOCTH;

Kkjaccudukaiuio 0as;

METO/Ibl COOPKH MPOEKTUPYEMOIO y371a;

HOPSAAOK pacuéra 0’KuIaeMON TOUHOCTU COOPKH;
IpaBujia BEIOOpA TEXHOJIOTHUECKHUX 0a3;
TEXHOJIOTHYECKHE (POPMBI, BUABI U METOJIbI COOPKU;
AJIEMEHTBI TEXHOJOTUYECKOM ONEpPaLnH.

Teopernuecknii MmaTepuas:

Cmotpu I'OCT 3.1407-86 ®OPMbI 1 TPEBOBAHU A K 3AIIOJIHEHUIO U
O®OPMIJIEHUNIO JNOKYMEHTOB HA TEXHOJIOI'MYECKHUE ITIPOLECCHI
(OITEPALIMN), CITELHUAJIM3MPOBAHHLBIE 110 METOJJAM CBOPKHA

3apanme: pa3paboTath U 0HOPMUTH ONEPAITMOHHYIO KapTy COOPKHU U3ETHS

1.

Xoa padoTsl

N3yunTh cOOpOYHBIN YEPTEK U MPUIIAaTaeMbIe K HEMY TEXHUYECKUE yCIOBUS

Ha cOopky (mpminoxenne b9);

2.

BriOpaTh cpeacTBa KOHTPOJIs KauecTBa COOPKH;

. BeIOpaTh HHCTPYMEHT M X KOJUYECTBO;
. OnpenenuTts cnoco0 TPaHCIIOPTUPOBKU JieTajael, COOpOUHBIX €IUHMII,

3
4
5.
6
7
8

Onpenenuts 000py0BaHUE;

. Onpenenutb pacueTHOE BpeMs,;
. ChopmupoBath nepexoipl onepamuii COOpKu u3nenus;

. OdbopMuUTh OmepanMoHHYI0 KapTy COOPKU;
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9. CnenaTh BBIBO/JI IO BHITIOJIHEHHOM padoTe.
INPAKTHYECKAS PABOTA 10

Haspanue mpakTtunuyeckoii padorsi: OmnpenerneHue cocTaBa M KOJUYECTBA
cOOpPOYHOTO 000PYI0BAHUSI MATUHOCTPOUTEIBHOIO 11€Xa

Heab padorbl: OOpMUPOBAHHE YMEHHUM OINPEACISTH COCTAB M KOJWYECTBO
c60poyHOro 000PyAOBaHUS MATMHOCTPOUTEIILHOTO 1IeXa

YMEHHUHA:

- AHAJIM3UPOBATh KOHCTPYKTUBHO-TEXHOJIOTUYECKUE CBOWCTBA JETAH, UCXOMIS
U3 €€ CIIy’)KeOHOT0 Ha3HAYEHUS;

- OPraHU30BbIBATH JKCIULYaTaLUIO TEXHOJIOTUYECKUX cOOPOYHBIX
MPUCIIOCOOJIEHUIT B COOTBETCTBUMU C 33Ja4aMH U YCIOBUAMH TEXHOJOTHYECKOIrO
npolecca;

- SKCIUTyaTUPOBaTh TEXHOJIOTMYECKHE COOpPOYHBIE MPHUCHOCOOJNCHHS JIA
YAOBJIETBOPEHUSI TPEOOBAHUS TEXHOJOTMYECKOM JOKYMEHTAallud W  YCJIOBHM
TEXHOJIOTUYECKOT0 TPOoLiecca;

- OCYUIECTBJISATh  KOMIIOHOBKY  y4YacTKa COOpPOYHOrO IieXa  COIJIaCHO
TEXHOJIOTUYECKOMY IIPOLIECCY;

- IPUMEHATh CHUCTEMBl aBTOMAaTU3MPOBAaHHOrO mnpoektupoBanuss u CAD
TEXHOJIOTUHU JUIsl pa3padOTKH TUIAHUPOBKH.

- aHATM3UPOBATh U BBIOMPATh CXEMbI Oa3UPOBAHUS;

- 0 OPMJISITH TEXHOJOTUYECKYIO JOKYMEHTAIHUIO;

3HAHUS (AKTyaIu3a1usl):

- CilIyXeOHOe Ha3Haue€HHE U KOHCTPYKTHUBHO-TEXHOJOTHYECKHE MPHU3HAKU
NeTanu;

- TI0KA3aTeJIM KaueCTBa JIeTAJIEH MalllVH;

- BUJIbI, TUIIBI, KJIACCU(UKAIUSA U TPUMEHEHUE COOPOUYHBIX TPUCTIOCOOJICHMI;

- TpeOOBaHMS TEXHOJIOTHYECKOMN JOKYMEHTAUU K COOPKE y3J10B U U3/CIIUK;

- BUJBI, NOPSAOK MNPOBENCHUS M IOCIEAOBATEIBHOCTH TEXHOJIOIMYECKOIO

Imponecca C60pKI/I B MAalIMHOCTPOUTCIBbHOM LIEXC;
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- OCHOBHBIE MPUHIIMIIBI COCTABJICHHUS JIAHA YYaCTKOB COOPOYHBIX IIEXOB;

- TpaBUJia U HOPMBI pa3MelIeHUs] COOPOUHOTO 000PYIOBAHUS;

- BHJIbl TPAHCIIOPTUPOBKH U MOABEMA AETANICH;

- BHJIbI COOPOYHBIX 1IEXOB;

- T[PUHUUIIBI pa0OTHI ¥ BUJIBI CHCTEM aBTOMATU3UPOBAHHOIO TPOECKTUPOBAHMS;

- THUIOBBIC BUbI IUTAHUPOBOK YYaCTKOB COOPOUYHBIX IIE€XOB;

- tpeboBanust ECKJl u ECT/] x odopmIleHHIO TEXHUYECKON JOKYMEHTAIINH;

3aganme: OIpeAEUTh COCTaB M KOJMYECTBO COOPOYHOrO OOOpYAOBAHHS
MalIMHOCTPOUTENIBHOIO LIeXa

Xoa padoTbl

1. BriOpatb 000pyaoBaHre Ha COOPOUHYIO eauHUILY (nmpuiioxkenue b15);

2. PaccunTarh KOJIMYECTBO MPOU3BOICTBEHHBIX YUYACTKOB 11€Xa,;

3. OmpenenuTs NOTPeOHOE KOIMIECTBO 00OPYI0BAHHS;

4. Paccuntarh KO3 PULIKEHT 3arpy3kd 000py10BaHNUS;

5. [locTpouts quarpamMmy 3arpy3ku 000py/10BaHuUSA;

6. CocTaBUThH CBOJIHYIO TaOIHILy 000OPYIOBAHUS;

7. CnenaTb BBIBO/I IO BHITIOJTHEHHOM paboTe.
IMMPAKTHYECKAS PABOTA 11

HaszBanue npakTnyeckoii padorsi: CocTaBieHHe IJIAHUPOBKU 000pYAOBAHUS

Hear paborbi: dopMupoBaHHE yMEHUM  COCTaBIATh  ILJIAHUPOBKHU
00opynoBaHUs

YMEHMA:

- YUTATh YEPTEXKH;

- AHAJIM3UPOBATh KOHCTPYKTUBHO-TEXHOJIOTUYECKUE CBOMCTBA JETAU, UCXOMIS
U3 €€ CIy’)KeOHOTO HA3HAYCHUS,

- OPraHU30BbIBATH DKCIUTYaTALUIO TEXHOJOTUYECKUX cOOPOUYHBIX
IPUCIOCOOJICHUI B COOTBETCTBUHM C 3a/JlayaMU U YCIOBHUSIMU TEXHOJOTUYECKOTO
IIpoLECCa;

- OCYHICCTBJIATH KOMIIOHOBKY y4daCTKa C60p0‘{HOFO nexa COIJIaCHO
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TEXHOJIOTUYECKOMY ITPOLIECCY;

- IPUMEHSATh CHUCTEMBl aBTOMAaTU3UPOBAaHHOrO mnpoektupoBanus u CAD
TEXHOJIOTHH JIJIs1 pa3pabOTKU TUTAHUPOBKHU.

- aHAJIM3UPOBATh U BHIOUPATh CXEMbI Oa3UPOBaHUS;

- 0pOpPMIIATH TEXHOJIOTUYECKYIO TOKYMEHTAIIHIO;

3HAHMA (AKTyaJIM3aLMs):

OCHOBHBIE TPUHITUIIBI COCTABJICHUS TJIaHa YYACTKOB COOPOYHBIX 1IEXOB;

- MpaBuja U HOPMbI pa3MenieHus COOPOUHOT0 000PYI0BAHMS;

- BHJIBI TPAHCTIOPTUPOBKH U MOIBEMA JIeTATICH;

- BHJIbI COOPOYHBIX 1IEXOB;

- TIPUHITUIIEI paOOTHI ¥ BHJIBI CHCTEM aBTOMAaTH3UPOBAHHOTO TTPOCKTUPOBAHHSI;

- THUIIOBBIE BUJIbI INTAHUPOBOK YYACTKOB COOPOYHBIX IIEXOB;

- OCHOBBI HMH)XCHCpDHOHW Tpapuku © TpeOOBAaHUSA  TEXHOJIOTHUCCKOM
JTOKyMEHTAITMH K TUTAHUPOBKAM YYaCTKOB U IIEXOB

- tpeboBanus ECKJl u ECT/] x obopmiieHHI0 TEXHUYECKON JOKYMEHTAIINH;

3agaHme: COCTaBUTH IUIAHUPOBKY 000PYI0BaHUS

Xoa padoTbl

1. 3y4uTh OCHOBHBIC TIOHITHS TEXHOJIOTHYECKOHN MIIAHUPOBKH YIACTKA,;

2. [IpousBectn pacuéT HEOOXOAMMOW IUIOIIATU Y4acTKa IJisi PacCTaHOBKHU
000pyIOBaHUS;

3. Pacnionoxxuth 000py10BaHuKE;

4. BBITIOTHUTH MJIAHUPOBKY;
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CIIGJ'IaTB BBIBOJI 1O BHIIIOJIHEHHOM pa60Te.
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Kpurepuu oieHKH NPaAKTHYECKOM PadOThI

Kpurepuu olieHUBaHUS

Ornenka

Breimonnenue pa6OTBI B IIOJJHOM COOTBCTCTBHHN C
MCTOJUYCCKHNMH PCKOMCHAAIIUAMU 0e3 IIOMOIIIH
npernogaBaTclIAa

5 (OTIMYHO)

Brimonnenue pa6OTBI B IIOJHOM COOTBCTCTBHH C
MCTOAUYCCKNMH PCKOMCHAAIHUAMU C HCCYIICCTBCHHBIMHA
OI_HI/I6KaMI/I, HCIIPABJICHHBIMH CaAMOCTOATCIBbHO

4 (xopotio)

Brimonnenue pa6OTBI B OCHOBHOM B COOTBCTCTBHHU C
MCTOAUYICCKUMHU PCKOMCHAAIUAMU C HCCYINICCTBCHHBIMU
OHII/I6K3MI/I, HCIIPaBJICHHBIMHA C IIOMOIIBIO
IMPCIIoAaBaTCIIA

3 (YIOBIETBOPHUTEIHHO)
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Ilpunoscenue A

MunucTepcTBO 00pa3oBaHus 1 Hayku YensiOMHCKON 00acTH
['ocynapcTBeHHOE OO KETHOE TTPO(EeCCHOHATEHOE 00pa30BaATEIBFHOE YUPEIKICHHE
«HOxKHO-Y pajbCKNil TOCYIAPCTBEHHBbIH TEXHUYECKUIN KOJLJIEI)

OTYET

110 BBIITOJJTHCHHUIO IMTPAKTHYCCKUX pa60T

no [IM.03 «Pa3paboTka u peanu3zaiys TEXHOJIOTUUECKHUMN MPOIECCOB B
MeXaHOCOOPOYHOM MPOU3BOJICTBE
MK 03.01 «Pa3padoTka u peaju3anusi TEXHOJIOTHYECKHIi MPOIECCOB B
MEeXaHOCOOPOYHOM MPON3BOACTBE)

BBITTOJIHUII:
rpynna: TM-

IPOBEPUIT:

r. Yenstounack 2022 .
47



YepTekd K MPAKTHYECKHM padoTam

IIpakTuyeckas padora Nel

Ipunoscenue b
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IIpakTnyeckas padora 3
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IIpakTnueckas padora 4
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IpakTnyeckasi padora 5
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N
Ne onepaunn Hanverosanue Cojepanune onepauuy u nepexoios
} pat OnepaLuH /1ep pau pexon
1. akpennts wkue 8 B npucnocodieHny
) 2. Veranosuts koubuo 10,
CHopra wxuea - - - ) )
005 3. Cwmazare M YCTAHOBHTE MOJLIHITHHEK 9.
(1Co.8). L BT
4. [lporepers u yeTaHoBUTE Brynky 12.
5. Cmazars M YCTAHOBHTE MOJMHITHUE 9.
1. 3akpennts crynuuy 11 8 npuenocobnennn.
2. Yeranosurs wkus (1C6.8) va erynuuy 11,
VeraHoBKa LIKUBA o
010 3. IlporepeTs H YCTAHOBUTE KOJILLLO
(1C06.8).
KOMIIEHCALHOHHOE 7.
4. VeraHoBUTE KONIBLO CTONOPHOE 3.
1. 3akpennts duanen 5 8 npucnocodieHnn.
015 Coopka nanua 2. YeTaHoBUTE KpBILKY 1.
(1Co.5). 3. 3akpenuTh KpBILKY BHHTAMH 2.
4. VeraHOBUTE NPOKIAAKY 6.
020 Yerawosea nanna | 10 Yeranosuts dunanen (1C6.5).
- (1C0.5). 2. 3axpenuts Quanen (1C6.5) sBunTamu 4.
1. TlpoBepuTe NerkOCTE BPALIEHUS IIKHBA 8.
025 KonrponsHas 2. Mpoeepute Guenne nosepxHoctu b
OTHOCHTEIIBHO MOBEPXHOCTH A
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CBOOO/IHBIMH POJIMKAMH C MPHMEHEHHEM COJINJI0NA

2. Mocaenuuii posnnk (3aMbIKarOLLNiT) yCTaHABINBAETCS

C TOpL@A, MOCJE Hero PONHKH HE 0JKHbI BbINAAATh,

3. I[NocneaHuii ponnk AONKEH YCTAaHABANBATLCA CBODOHO,
Oe3 Hatsra. [Tocsie yCTaHOBKH MOCIIEHEr0 POAHKa Cpasy
YCTaHaBJIMBAETCA CTONMOPHOE KOAbLO. B Kaxiom noa-
LWHITHHKE JOMKHbI ObITh POHKH TOJBKO OZAHOI FPYIMbI.

Ban nepesirinnii kopoGkn
nepenay B cbope

CB. 00.00
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KapTta TexHOoI0rnueckoro mporecca cOOpKu

No Ilepexoo Obopyoosanue u | Uncmpymenmot | Tpyooémxocmo Ilpumeuanue
nepexooa npucnocobnenue U UX 4UCO yluac
1 Yemanasnueaem 0,021
pacnpeodenrumenbHbulil 84l
2 Beopauusaem 2 boima Haxuonoii 0,02 Ipu 3axpyuusanuu 601mos u
2azopacnpeoenumenbHoll Ha 12 2aeK HYICHO Npuiazams
wecmepHu onpeodenénnoe ycuuue 4moobvl
3 Yemanaenueaem kpviuuky Knrou 0,025 usbesxcams cpvlea pesvool.
pacnpeoeiumebHblX uecmepen HAKUOHOU HA
14
4 Yemanasnueaem npusoo
npepvleamens-pacnpeoeiumers
5 Yemanaenusaem 2onoexy Kniou 0,13 Yemanasnuseams oepoica 3a
O10Ka YUIUHOpPo8 HAKUOHOU HA mopyul cooa00amy
14 napanienrbHoCms ni0CKocmetl
Cmeno- paszvéma 20n06KU
eepmyuiKa ois
6 Yemanasnusaem monxamenu pazbopku 0,05 Yemanaenueamo nyoicro
7 Yemanasnusaem wmaneu dsueamene 0,018 aKKypamHo, ymoovl uzbescams
0bpazosanus 3a0upos.
8 Yemanasnusaem oco Koy 0,04 Ipu 3axpyuusanuu 601mos u
Kopomblcen HAaKUOHOU HA 2aeK HYJICHO NPUIA2amo
14 onpeodenénnoe ycuaue umooni
usbescams cpvlea pesvowl.
9 Yemanasnusaem knanannyio Knou 0,003
KPbIUKY HAaKUOHOU Ha
14
10 Yemanaenuseaem noooon Koy 0,059
HAKUOHOU Ha
10
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