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BBEJAEHHUE

Jucuunnraa «TexHosoruuyeckoe 00OPYAOBaHME» IPEAYCMATPUBACT H3YUYECHUE
KOHCTPYKITUH, TPUHITUIIA PAaOOThI, HATAIKA M AKCILTyaTaly 000pYIOBaHUS JTUTCHHBIX,
KY3HEYHONPECCOBBIX M  TEPMHYECKHX II€XOB, KOTOPOE SIBISIETCS  OCHOBHBIM

TEXHOJOTUYECKUM o0opyI0BaHUEM COBPEMEHHOTO MaIIMHOCTPOUTEITBHOTO
IPEATIPUATHUS.
ean kypca:
1. 3HAHUE  TEXHOJOTHYECKOTO  00OpYIOBaHUS  HEOOXOAMMO IS

HOJIFOTOBKU CHELMAIUCTOB MO OPraHU3alMK U MPOBEIECHUIO PEMOHTOB
BCEX BUJOB 000PYAOBaHUS HA COBPEMEHHOM MPEANPUITHH.

2. npuoOpeTeHrue 3HaHUl 00 OCHOBHBIX METOJAaxX IPOU3BOJCTBA
3arOTOBOK, MNPUMEHSIEMBIX JUIsl M3TOTOBJICHUS JeTalled MallluH,
MaTepuanax U TEXHOJIOTMYECKOM OOOPYJOBAaHWU YYACTBYIOIIHMX B UX
IIPOU3BOJICTBE.

3agaumM cCOBpeMEHHOr0 MAIIMHOCTPOCHHUS

" [PUMEHEHHE HOBBIX MATEpPUAJIOB CO CHEIUAIbHBIMA MEXAHMYECKHUMHU U
(u3NYECKUMU CBOMCTBAMHU.
" CHIWKEHHE 00bEMa MEXaHMYecKOol o00paboOTKM IyTeM [PUMEHEHUs

IPOrPECCUBHBIX METOJIOB M HOBBIX €IUHUI] TEXHOJOTUYECKOTO 000PY10BaHUS

IIPU NPOU3BOJCTBE 3arOTOBOK M FT'OTOBBIX U3EIHM.

" BHeJIpEHHE pecypcocOeperaronux, 0e30TX0JHbIX POLIECCOB.

B mnocnegHue roApl B OTEYECTBEHHOM MAIIMHOCTPOEHUHU IOSIBIISIFOTCS HOBBIE
MIPOTrPECCUBHBIE BUIbI TEXHOJOTMYECKOTO 000PYIOBAHMS, aBTOMATU3UPOBAHHBIE JIMHUH.
[Ipn wu3noxxkeHnn y4yeOHOro Marepuana s JOCTWXKEHUA LeNned W 3aJad  Kypca
MpenoJiaBaresib MOXKET JaBaTh CPAaBHUTEIBHYIO OLIEHKY CTaporo M  HOBOTO
000pynoBaHUsI.

B pe3yabTare uydeHus npeaMera ydalnuecs 10/JKHbl 3HATD:

" YCTPOMCTBO M  Ha3HaueHUe  OoOOpyAOBaHUS, €ro  TEXHUYECKHUE
XapaKTEePUCTUKH;

" [PUHUUN paOdOTHI U MIPaBUIIa TEXHUYECKOTO 0OCITYKUBAHUS U AKCIUTyaTal1H;

" CHCTEMYy YIpPaBJICHUA WU METOJMKY pacueTa OCHOBHBIX XapaKTEPUCTUK U
PETYIUPOBKH 000PYIOBAHUS.

JIOJKHBIL  yMETB:

" [10 YepTEeKaM MEXaHU3MOB U y3JI0B ONPEENIATh Ha3HAYCHUE 000PYI0BaHMS;

»  giaccuuIMpoBaTh 000PYIOBAHUE IO HA3HAYCHHIO;

" pa3’aMyYaTh BUJBI OCHOBHOTO U BCTIOMOTATEIbHOTO 000PYI0BAHUS.



1. TEMATUYECKHUM ILJIAH

yueOHoii qucuuiuiuibl «TexHooruyeckoe 000pya0BaHue»

Pasnei, Tema

KoanuecTBo yacoB

B ToM 4yucie Ha
JladopaTopHbIe U

Bcero
NpaKTHYeCKHUe
3aHATHUSA
1 2 3
2
BBenenue
18 4
Paspnea 1. JIuteiinoe od0opyaoBanue
1.1. OOGume cBeaeHust 0 GOPMOBOUYHBIX CMECIX 2
1.2. OOGopynoBaHue AJsi PUTOTOBICHUS POPMOBOUHBIX 2
MaTEpHUaoB
1.3. OOGopynoBaHue Al IPUTOTOBICHUS] POPMOBOUHBIX 4 2
U CTEPKHEBBIX CMECEU
1.4. OOGopynoBaHue JJisi XpaHEHUSI U TPAHCTIOPTUPOBKH 1
(OpMOBOUYHBIX MaTe PUAJIOB
1.5. O6opynoBanue 111 BRIOUBKH U OYMCTKH JIUThSI 1
1.6. OOGopynoBaHue s IEPEpabOTKHU, pereHepaIuu 1
1.7. TunoBble TUTEHHbIE KOHBEWEPHI U ABTOMATUYECKHE 1
JTMHUH
1.8. OO6opymoBaHue IS CHIEIUATBHBIX BUOB JIUThHSI 4 2
1.9. Oo6opynoBanue Il OUUCTKH BO3AYyXa B TUTCHHBIX 2
exax
Paznea 2. Ky3HeuHo-npeccoBoe 000py/10BaHueE 28 6
2.1. OcHOBHBIC CBEJICHUS, HA3HAUYCHUE U KJIacCU(DHUKaIns 1
MOJIOTOB
2.2. TlapoBo31iylIHbIE KOBOYHBIE MOJIOTHI 1
2.3. TlneBMaTnyeckue KOBOYHBIE MOJIOThI 2
2.4. Mexanndeckrue KOBOUYHBIEC MOJIOTHI, 2
BBICOKOCKOPOCTHBIE I'a30BbI€ MOJIOTHI; BUHTOBbBIE
pecchl
2.5. IlapoBozyniHblie m1a00THBIE IITAMIIOBOYHBIE MOJIOTHI 1
2.6. Y351bl IITAMIOBOYHOTO MOJIOTA, YIIPaBJICHHE. 1
becmiaboTHBIE ITAMITIOBOYHBIE MOJIOTHI
2.7. KoHCTpyKIIMM CUTIOBBIX, IPEIOXPAHUTEIBHBIX U 4 2
pacripeneuTeNbHBIX YCTPONCTB M TaMIOBOYHBIX
MOJIOTOB
2.8. O61mue cBeJeHHs O TUAPABINYECKUX MTPECCaX U 1
THJIPOTIPECCOBBIX YCTAHOBKAX
2.9. Y31bl 1 MEXaHU3MBI THIPOIIPECCOBBIX YCTAHOBOK 1




1

N

2.10. Konctpykius paboyero IMHApPa U OPraHOB
yIpaBJICHUS TUAPABINYECKUX TPECCOB.
MybTUIUIMKATOPHI U UX paboTa

2.11. Knaccudukarus, Ha3HAYCHHUE U TIPUMCHEHHUE
KPUBOIIUITHBIX MAIlIiH. | TaBHBIC MEXaHU3MBI U Y3IIbI
KPUBOIIUITHBIX TIPECCOB.

2.12. T'opu30HTaANbHBIE TOPIYECKOBOUHBIC U
XOJIOTHOBBICAJIOYHBIE KPUBOIIUITHBIE MTPECCHI

2.13. Ob6opynoBaHue i pa3fAeuTEIbHBIX ONepaInii.
JIuCTOMTAMITOBOYHBIE KPHBOIIHITHBIC IPECCHI

2.14. JluctonpaBuibHbIe, THOOYHBIC M YCKAHOYHBIC
MaIITHHBI

Paznea 3. O0opynoBaHue TepMHUYECKHUX 1IEXO0B

N
N

3.1. Knaccudukanus u Ha3HAYCHUE OCHOBHOTO
000py1I0BaHUsI TEPMUUYECKUX IIEXOB

N

3.2. KamepHbie TOMIIMBHBIC U AIEKTPUIECKUE TTEUU

3.3. lllaxTHBIC U BaKyyMHBIE €YU

3.4. Tleun-BaHHBI

3.5. YHI/IBepCEUII)HI)IG IICYH U IICUYM C BBIKATHBIM IIOJOM

3.6. TonkarenbHbIC U KOHBEHEPHBIC TICYU

3.7. ArperaTsl 111 TEPMHUYECKON 00pabOTKH

3.8. YcTaHOBKM i CKOPOCTHOTO HArpeBa MeTajia

3.9. JlonmosHUTENTHEHOE 000PYAOBAHHE TEPMUUYECKHX I[EXOB

3.10. BcrnomorarenbHOE 000pYI0BaHUE TEPMUIECKUX
1IEXOB

RPIRARDNDNENDNDN

Hroro:

~
o

14




2. COAEPKAHUE ITPOI'PAMMBbI

yueOHo# qucuunannbl « TexHosioruyeckoe 000py/10BaHmne»

Ieab U3yYeHUs TeMbl |

CoaepskaHnue TeMbl |

PesyabTart

O3HAaKOMUTH C LEJSAMH, 3aJa4yaMu
U TOPEeIMETOM  JUCIHUIUIMHBI, €€
CBA3BI0 C JAPYTMUMH  y4EOHBIMHU
JUCLUIIIIMHAMU.

Jlate mpeacrtaBieHHEe O IYTH
JNAJbHEUIIETO  PAa3BUTHUSA  HOBBIX
TEXHOJIOTUM JIUTEMHOTO, KY3HEYHO-
IIPECCOBOTO, TEPMUYECKOTO
IIPOU3BOJICTBE U 00OPYIOBAHHUSL.

JlaTb TOHATHE  CYLIECTBYIOIIHUM
(hOpPMOBOYHBIM MaTepuaiaM.
ChopmupoBaTh mpeacTaBICHUE O
CBOWCTBAax (OpPMOBOYHBIX
MaTepHaoB

CdopmupoBaTh mnpencTaBlieHUE o‘

BBenenue
Ponb ¥ 3amaun JIUTEMHOTO, KY3HEUHO-TIPECCOBOTO U
TEPMUYECKOTO MPOU3BOACTBA B PA3BUTUH COBPEMEHHOM
MIPOMBIIIIIEHHOCTH.
I[lytm panpHEHIIETO Pa3BUTHUS HOBBIX TEXHOJIOTHM
JINTEHHOTO, KY3HEYHO-TIPECCOBOTO, TEPMHUYECKOTO
MIPOU3BOJICTBE U 00OPYI0BAHUSI.

Paszpnea 1. JIuteitnoe o0opynoBanue

Tema 1.1. O0mme cBegeHus1 0 GOpMOBOYHBIX
cMecsx
[Tonsitue o PopMOBOUHBIX MaTepraax, UX CBOMCTRA.

Tema 1.2. O0opyaoBanue 1Jisi IPUTOTOBJICHUS
(popMOBOUYHBIX MAaTEPHAJIOB
KoHcTpyKkiusi yCTaHOBOK JJIsl CYIIKH NECKA U TJIUHBI: \

Bricka3biBaeT o01iee CyXaeHHE O
Lnensix, 3ajadax u IIpeaMmere
JUCLUUIUIMHBI, €€ CBS3U C JIPYTMMHU
y4eOHBIMU JUCLUIUIMHAMM, 0
JNAJTbHEUIIINX HaIIPaBJICHUAX
pa3BUTHSA HOBBIX TEXHOJIOTHN
JUTEUHOTO, Ky3HEYHO-IIPECCOBOrO,
TEPMHUYECKOTO  MPOU3BOJACTBE U
000py1I0BaHUSI.

Bricka3biBaeT 001IMe Cy)ICHUS O
BHUJIaX (POPMOBOUYHBIX MaTEPHUANIOB,
MX CBOMCTBAaX Y MPUMEHEHUH.

OnucelBa€T  KOHCTPYKLHMIO U




Ilesb M3y4eHus: TEMbI Coaep:xaHue TeMbl PesyabTar
KOHCTPYKLMU YCTAaHOBOK JUJISl CYIIKH | TOPU30HTAIBHBIE U BEPTUKAJIbHBIE CYIIWJIA, YCTAHOBKH | IPUHUMUII pabOThl YCTaHOBOK IS
NecKa W MJIMHBL, 000pPYIOBaHUSA JUISl | Il CYIIKM IECKa B BO3AYIIHOM IIOTOKE M KHUIIALIEM | CYIIKH necka u TJIVHBI,
U3MEJIbYEHUS (OpPMOBOYHBIX | CJIOE. o0OpyOoBaHusl I M3MEJIbYEHUS
MarepuasioB. JlaTb  moHATHE O O6opynoBanue i U3MEIb4YCHHUS (HOPMOBOYHBIX | (POPMOBOUHBIX MaTepUaJIoB.
TpeboBaHMsIX Oe3zonacHocTH Tpyaa | MmatepuanioB: miekoBeie ['OCT 7084-80 monoTkoBble, | M3naraer TpeOOBaHUS
Opy  DKCIUTyaTallud OOOpYJOBAaHMS | BAJIKOBbIE  JPOOMJIKM, IIAPOBBIE, MOJIOTKOBBbIE U | 0€30MAaCHOCTH Tpyaa npu
JUIsL TIPUTOTOBJIEHUS (OPMOBOYHBIX | BUOPAIIMOHHBIE MEIbHUIIBI. AKCIUTyaTallil  000pYyJIOBaHUSA JJis
MaTepHaoB. TpeGoBanust 6€30MaCHOCTU TPy/Aa MPU IKCIUTyaTaAllUU | IPUTOTOBICHUS (hOpMOBOYHBIX

o0opyZ0oBaHusl Il MPUTOTOBJICHUS (DPOPMOBOUYHBIX | MATEPUATIOB.
MaTepHUaoB.

JlaTb MHOHSATHE O COCTaBe U
CBOWCTBAX CTEPIKHEBBIX CMECEN

CdopmupoBaTh TpenCTaBICHUE O
KOHCTPYKUMU M MpHUHLUIE PAOOTHI

CMEIINBAIOIINX OeryHoB,
IIEHTPOOCIKHBIX, JIOMACTHBIX u
YalIeYHbIX CMECHUTEIICH,
Pa3pBIXJIUTENCH, (hOpPMOBOYHBIX

MamH. O3HaKOMHUTb C TpaBHJIaMU
0e30MacHOCTH Tpyaa npu
AKCIUTyaTallik  000pYIOBaHUSA IS
IPUTOTOBJICHHUST  (DOPMOBOYHBIX U
CTEP)KHEBBIX MaTEpPHATIOB.

CdopmupoBaTh 3HAHUS 0
KOHCTPYKIIMU U paboTe KaTKOBBIX

Tema 1.3. O0opyaoBanue 1Jisi IPUTOTOBJICHUS
(pOpMOBOYHBIX CTEP:KHEBBIX cMeceil
Ha3nauenne cocraB, CBOMCTBA CTEPIKHEBBIX CMECEH.

Konctpykius CMELIMBAIOIINX OeryHoB
MEPUOINYECKOTO u HENPEPHIBHOTO JENUCTBHUS.
[leHTpOoOE)KHBIE CMECHUTEIH, JIOMACTHBIE CMECHTEIH.
Yameunsie cmecurenu 'OCT 15955-80. Konctpykuus
y3JI0OB  CMECHUTENEH, YCIOBHA MX 3KCIUTyaTalHWu.
Haznauenue 51 KOHCTPYKLHSA Pa3pBIXJIUTEINIEH.
®OopMOBOYHBIE MaIlWHBIL: BCTPSXUBAIOILINE,
MECKOMETHBIE, MyHIIITYYHBIE.

[IpaBuna Oe3omacHOCTH TpyAa MpPU SKCIUTyaTalluu
o0OpyZoBaHUsl JJii MPUTOTOBJICHUS (POPMOBOYHBIX H
CTEP>KHEBBIX MaTepUAJIOB.

Ilpakmuueckaa paooma Ne 1
O3HaKOMJIEHHE C KOHCTPYKIIUEH M paboTOM KaTKOBBIX
cmecurenen. PacyeT momHocTr npuBoaa.
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HaspiBaeT cocTaB M CBOHMCTBax

CTEpKHEBBIX cMeced. OnuceiBaeT
KOHCTPYKIIUIO W TMPUHIMI PabOThI
CMEILHBAIOIINX OeryHoB,
IEHTPOOEKHBIX,  JIOMACTHBIX U
YalIeYHbIX CMECHUTEIICH,
Pa3pbIXJIUTENEH, (hOpPMOBOYHBIX
MaIlIlH

N3naraer mpaBuiia 0€30MaCHOCTH
Tpyaa npu AKCIUTyaTaluu

o0opynoOBaHus JisI TPUTOTOBJICHUS

(hOpMOBOYHBIX u CTEPKHEBBIX
MaTepuaoB.

OnucblBa€T  KOHCTPYKLHMIO U
MPUHIINI paboTHI KaTKOBBIX




Ileab U3y4YeHUs1 TeMbI

Conep:xkanue TeMbl

PesyabTar

cMmecutener. Haydnts paccumThIBaTh
MOIIHOCTb IPUBOJA.

JlaTb TIOHATHE O MEXaHW3aUuuu
CKJIQJIOB ILINXTHI.

CdopmupoBaTh NpeACTABIECHUE O
KOHCTPYKIIMU, TPUHIIUIE PaOOTHI U
Ha3HAUYCHWH  MATrHUTHOW  IIaHOBbI,
YyIIKOJIOMa, KoIpa, rpoXoTa,
OYHKEpOB M mMUTaTEleH, 103aTOpPOB,
IIPECCOB JUISL OpUKETUPOBAHUS
CTPYXKH, MEXaHU3Ma TNOoIbEMA H
MOBOPOTA KOBLIEH C METAILJIOM.

O3HaKOMHTH c BOIIpOCaMU
0e30macHOCTH Tpyaa pH
AKCILTyaTaluu o0opyoBaHuUs
CKJIAJIOB IIUXThI, IUIABUJIBHBIX H
3aJIMBOYHBIX OTACICHUIN

CdhopmupoBaTh MpeACTaBICHUE O
KOHCTPYKIIUH, Ha3HAYCHUU u
NPUHIIAIIE  JIEHCTBUS  BBIOMBHBIX
MalluH, BHUOpPALIMOHHBIX CKOO H
TpaBepC, YCTAHOBOK [IJIsi BBIOMBKU
CTEpKHEH, TPOOMITHHBIX u
TPOOECTPYHHBIX arnmaparos,

Tema 1.4. O0opynoBanue 1Ji1 XpaHEHUS 1

TPAHCIIOPTHPOBKHU ()OPMOBOYHBIX MATEPHAJIOB

OOmue MOHATHUS O MEXaHM3allMU CKJIAI0B IIMXTHI.
Mexanu3sM moabéMa KpPaHOBOW MAarHUTHOM IIaiOBbI,
YYyIIKOJOMBI, KOMNpPbI, TPOXOThI, MX KOHCTPYKLIHH U
npuMeHeHne. KoHCTpykimu OYHKEpOB U TUTaTENeH.
KoHcTpykiusi 103aTopoB MIMXTHI, (DIIFOCOB, TOIUIMBA.
[Ipeccbl st OpUKETUPOBAHUSI CTPYKKU. MeXaHU3MBbI
MoabEMa M TOBOPOTA KOBLIEH C METAIIJIOM.

Bomnpockl 0e3omacHOCTH TpyJa MNpU SKCILTyaTalluu
o0Opy/ioBaHUsl  CKJIQJIOB  IIMXThHI, IUIABUJBHBIX U
3aJIMBOYHBIX OTACJICHUH.

Tema 1.5. O6opyaoBanue 111 BBIOUBKH U OYUCTKH
JUTHA

OKCIEHTPUKOBBIE W HWHEPIIMOHHBIE  BHIOMBHBIC
MalllUHbl.  ABTOMAaTU3UPOBAHHBIE  YCTAHOBKH IS
BBIOMBKM QopM. BuOparmonnsie cKkoObl U TpaBepChl, UX
KOHCTPYKIIUSI, TPUMEHECHHUE.

['uapaBnuyeckue U ANEKTPOTUAPABINYECKUE
YCTaHOBKH JIsl BRIOUBKU CTEPIKHEH.

JlpoGunbHBIe U IpobecTpyiinble anmapathl. bapaGaHsr
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CMECUTEJIEN. PaccuutsiBaer

MOITHOCTh TPUBO/IA.

Bricka3biBaer ol1iee CyxaeHUe O
MEXaHHU3alUHUH CKIAJ0B IINXTBHI.

OnuceiBaeT KOHCTPYKIIHIO,
HAa3HAUYCHWE ¢ TNPUHIMUN PadOTHI
MarHUTHOM IIaiObl, YYIIKOJIOMA,
KOIlpa, TIpoxoTa, OyHKEpOB U
nuTaTeNnei, J03aTOpoB, MPECCOB IS
OpUKETUPOBAHUS CTPYKKH,
MEXaHU3Ma IMOJAbEMA U IOBOPOTA
KOBIIEH C METAJIIOM.

N3naraer Bompocsl 0€30MacHOCTH

Tpyaa IpH SKCILTyaTaI|uu
o0opy/OoBaHUs  CKJIQJOB  IIIHMXTHI,
TJIaBUJIBHBIX U 3aJIMBOYHBIX
OTJECIICHUI

OmnuceIBaeT KOHCTPYKIIHIO,

Ha3HAYEHHWE W TPUHUIUN PaOOTHI
BBIOMBHBIX MaIIUH, BUOPAIIMOHHBIX
CKOO MW TpaBepc, YCTaHOBOK JJIst
BBIOMBKM CTEp>KHEU, TPOOMIBHBIX U
TPOOECTPYyHHBIX anmnaparTos,
TITOBOYHBIX OapabaHOB,




Ileab U3y4YeHUs1 TeMbI

Conep:xkanue TeMbl

PesyabTar

TaJITOBOYHBIX 0apabaHoOB,
THEBMATHYECKUX 3yOus1, 00 IMpOYHO-
3aYUCTHBIX CTAaHKOB.

CdhopmupoBaTth 3HAHUSA 0
CHEIMAIBHBIX CIIOCO0aX OYMCTKH.

Jlath ~ TOHATHE O  MpaBUiax
0e30MacHOCTH TpyJa Mpu paboTe Ha
OUYMCTHOM 000pPY/0BaHUHU.

Jlate moHsAITUE O mepepaboTke U
pereHepanuu 0TpabOTaHHOMU
(GhOpPMOBOYHOM U CTEPKHEBOM CMecH

CdopmupoBaTh mpeacTaBieHue o0
000pyIOBaHUU ISl MEepepadOTKH U

BOCCTAHOBJICHUS O0TpabOTaHHOMN
CMECH.

CdopmupoaTh 3HAHUS 0
(GOpPMOBOYHBIX  JIMHMSAX W HX
KJIaCCU(UKAIIUH. .

CdopmupoBaTh mTpencTaBlICHUE O
KOHCTPYKIIMM  [TOJyaBTOMAaTUYECKUX
U aBTOMATUYECKHX (POPMOBOYHBIX
JMHUSAX, NMPUMEHSEMBIX arperarax u
y3J1ax, MaHUIYyJIATOpax U poOoTax, a
TaKXXe UX B3aUMOCBSI3U.

apooemerneie. ['OCT  10955-80.  KoHcTpykuus
raJITOBOYHBIX O0apabaHOB. Koncrpykuus
MHEBMATUYECKUX 3youi, 00IMPOYHO-3aYUCTHBIX
CTAaHKOB  JIJI1  OYHUCTKHM  IOBEPXHOCTH  OTJIMBOK.

CrnennanbHbIe CIOCOOBI OUUCTKHU.
[IpaBuna Oe3omacHocTH Tpyna Tmpu pabore Ha
OUYMCTHOM O00OpPYJOBaHUHU.

Tema 1.6. O0opynoBanue 1Jis nepepadoTKH,

pereHepauuu oTpadoTAHHOM (POPMOBOYHOM CMECH

[lonsTue 0  mepepaboTKe W pereHepanuu
oTpaboTaHHOU (DOPMOBOYHOM U CTEPAKHEBOU CMECH.

O6opynoBanue s nepepabOTKU U BOCCTAHOBJICHUS
OTpa0OTAaHHOW CMECH: MAarHUTHBIE JKEJIE300TACIUTENH,
YCTAaHOBKHA JUIsl TOMOTEHH3AallMM M OXJIAXKICHUS,
pereHepanuy; CUTa M WX KOHCTPYKIIMH; APOOHIIKH U
MEJTbHUIIBI.

Tema 1.7. TunoBble JuTEeliHbIe KOHBEHEPHI U
aBTOMAaTHYeCKHe JUHUHU

OcHOBHBIC TOHATUA O (POPMOBOYHBIX JUHUAX, HX
kiaccudukanus. 'OCT 22096-84.

OOmiasi  KOHCTPYKLHMSI  TOJyaBTOMAaTUYECKOM U
aBTOMATUYECKOM  MamMH.  Arperatbl HW  y3Jbl
ABTOMATUYECKUX JINHUH, UX B3aUMOCBS3b.

Manunynaropel ¥ poOOTH, TPUMEHSEMBbIE B
ABTOMATUYECKUX W  TOJYyaBTOMATHYECKUX  JIMHUAX
(GhOPMOBKH, X KOHCTPYKITUS U Ha3HAUYCHHUE.

[IpaBuia 0Oe30MacHOCTH TpyJa U MPOMBIILICHHOM
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MTHEBMATHYECKUX 3yOns1, 00 IupOYHO-
3aUHCTHBIX CTAHKOB.
Bricka3biBaeT oOlee CyXaeHue o
CHETMAIBHBIX CII0C00aX OYMCTKH.
Wznaraer mpaBuia 0€30MacHOCTH
Tpyda mpu paboTe Ha OYHUCTHOM
000py/10BaHUMU.

Ha3zpiBaeT Ha3HAUYEHUE U CIIOCOOBI

nepepadoTKu U pere’epanuu
OoTpaboTaHHOM  (POPMOBOUHOM U
CTEpP>KHEBOU CMECH.

OnuceiBaeT  KOHCTPYKIHIO U

MPUHITUT PabOThI 000PYIOBAHUS IS
nmepepadoOTKM M BOCCTAHOBJICHHS
OTpabOTaHHOW CMECH.

BrickaszpiBaeT ol1ee CykJIeHHE O
(OPMOBOYHBIX JTHHHSIX.

OnuceiBaeT KOHCTPYKIIUIO
MTOJTyaBTOMATUYECKUX 151
aBTOMATHYECKUX (hOpMOBOYHBIX
JUHAA C YYETOM THPUMEHSAEMBIX

arperatoB M y3JIOB, MaHHITYJIATOPOB
1 POOOTOB.
N3naraer mpaBuiia 0€30MaCHOCTH




Ileab U3y4YeHUs1 TeMbI

Conep:xkanue TeMbl

PesyabTar

Jlatb  moHATME O  HpaBWIIAX
0e30MacHOCTH Tpyaa U
OPOMBIIUICHHOM  CaHWUTapUu  IpH

IKCIUTyaTalui (POPMOBOYHBIX JIMHHM.

CdopmupoBaTh 3HAHUS 0
KJ1accuuKaIuu, Ha3HAYCHUU,
KOHCTPYKIIH u OCHOBHBIX
napaMeTpax KOKWIbHBIX  MAIIIMH,

MalllUH JJIA1 HCHTpO6e)KHOFO JINTBA,
MalllMH JIA JIATbhbA II0J HdAaBJICHUEM,
YCTAHOBOK IJIs1 JIMTbA BaKYYMHBIM
BCAaCbIBAHUECM, JINTbA BBIZKUMAHUHECM,

HETMPEPBIBHOTO  JJIEKTPOILIAKOBOTO
JIUTHS, o0opynoBaHuUs TUTSE
MOJTyYeHUS BBITIABIISIEMBIX U
0007109HBIX (HOPM.

Hate  oOmme CBEJICHUA O
MPUMEHEHUU poboTOB U

POOOTOTEXHUYECKUX KOMILJIEKCOB B
YCTaHOBKAX JJIi TOYHOT'O JIUThSI.

Jate  moHATHE O  mpaBUiIax
0e30macHOCTH Tpyaa npu
DKCIUTyaTallik  000pYJIOBaHUSA IS
CHEIMATBHBIX BUIOB JTUTHS.

CaHUTAPUH MPH IKCIUTyaTalu (POPMOBOUHBIX JTUHUIA.

Tema 1.8. O0opyaoBanue 1Jisl ClleNUAJTbHBIX BUI0OB
JUTHA

Knaccudpukanuss KokwibHbIX MamuH. KoHcTpykuwus
KOKWIBHBIX MAIllMH C BEPTUKAJIBHBIM U TOPU30HTAIbHBIM
pa3bémMoM IUIAT. KapycenpHble KOKWIBHBIE MAILIAHBI.
MexaHu3Mbl U y371bl KOKWJIBHBIX MaIIMH. MexaHu3Mbl U
y37bl KOKWJBHBIX MamuH. OCHOBHBIE MapaMeTpbl M
pa3mepsl kokuibHbIX MaimuH. ['OCT 9451-84 (CT COB
3110-81).

ABTOMaTHU3UPOBAHHBIE u
MEXaHU3UPOBAHHBIE KOKUJIbHBIEC JIMHUU.

Mammsbl 1718 UEHTPOOEXKHOTO JIUThSl, HMX BHIBL
I'OCT 17198-71 (CT CDBB 3110-81). VY3asl
MEXaHHU3MbI EHTPOOEKHBIX MAIIIHH.

KoHcTpykuuss MamuH JUisi JUThS TOJ JIABJICHHEM.
I'OCT 17588-81. MexaHnusmbl, COOpPOYHBIC E€IUHUIIBI,
CUCTEMBI MallyH. OcHOBHBIE napameTpsl,
XapaKTEPUCTUKU MAIIMH JIJISl JIUThS O] AABICHUEM.

VYCcTaHOBKM /JI1 JIUThS BaKyyMHBIM BCAaChIBAHHMEM,
JIUTHSl BBDKUMaHUEM, HEPEPHIBHOTO AJIEKTPOIIIAKOBOTO
JIUTBAL.

OOopynoBanue i TOJYYEHHUS BBIIUIABISEMbBIX U
0005104HBIX (popM. THMbI MaIMH, OCHOBHbIE MTAPAMETPHI
U pa3Mepsl. [Ipumenenne poOoTOB 17}
pPOOOTOTEXHUYECKUX KOMIUIEKCOB B YCTaHOBKax st

KOMIIJIICKCHO

11

TpyZa W MPOMBIIIJIEHHOW CaHUTapuu
MpU  SKCIUTyaTanud  (OPMOBOYHBIX
JINHUM.

OrnuceiBacT KJIacCU(UKAIIHIO,
Ha3HAUYCHUE, KOHCTPYKITHIO U
OCHOBHBIC TIapaMeTPhl KOKMJIBHBIX
MaIlTyuH, MallIAH IS [MEHTPOOSIKHOTO
JUThS, MAIIMH IS JUTHS  TOJ
TaBJICHUEM, YCTAaHOBOK JJIS JIUThS
BaKyyMHBIM BCAChbIBAaHUEM, JIUThS
BBDKHMAaHUEM, HETMPEPHIBHOTO
AIEKTPOILIAKOBOTO JUTBA,
obopymoBaHus IS TIOJTYYCHHS
BBITIJIABIISIEMBIX U 000JIOYHBIX (POPM.

N3maraer oOmuye cBeaeHUS O
MIPUMEHEHUU po0OOTOB u
POOOTOTEXHUYECKUX KOMIUICKCOB B
YCTAHOBKaX JJISI TOYHOTO JIUTHS.

Nznaraer mpaBuia 0e30MMacHOCTH
Tpyaa npu IKCILTyaTaI|u
obopynoBaHusi Uil CHEIUATBHBIX
BHJIOB JIUTHS.




Ileab U3y4YeHUs1 TeMbI Conep:xkanue TeMbl PesyabTar
touydoro JmwmTha. ['OCT 18223-79. Mammuasl u
000py0BaHUE /IS JTUTHS TIO BBITIABIISIEMBIM MOJICIISIM.
[IpaBmia Oe30macHOCTU TpyJa MPU IKCILTyaTallUuU
000py0BaHUs JJIs CTICIIMATIBHBIX BUIOB JIUTHA.
Ilpakmuueckaa paboma Ne 2
CdopmupoBathb 3HAHUSA 0 O3HakOMJIEHHE C KOHCTPYKIHUEN U pacuyeT OCHOBHBIX OnucelBa€T  KOHCTPYKLHMIO U
KOHCTPYKIIMU ¥ paboTe MalluH JIs | MapaMeTPOB MAIINHBI JUIsl TOYHOTO JIUThS OpUHIMO ~ pabOThl  MalIuH  JUIA
TOYHOTO  JIUThSl,  HAYYUTh  UX TOYHOrO JIUThA. [Ipon3BoauT pacyer.
pacCUUTHIBATD.
Tema 1.9. O0opyaoBaHue 1Jisi OYUCTKHA BO3AYXa B
JUTEHHBIX Hexax
CdopmupoBath TOHSTHUE 0 TpeboBaHUs K OUUCTKE BO3/yXa B JINTCUHBIX II€XaX. BrickasbiBaeT oOlee CyXaeHue o

TpeOOBaHUSIX K OYUCTKE BO3JlyXa B
JINTEHUHBIX II€XaX.
CdopmupoBaTh TpEACTABICHUE O

CyXHX MbUICYJIOBUTENAX, MOKPBIX
NbUICOYNCTUTEIISIX.

Jlatb  moHATHME O  IpaBMiaAx
0e30macHOCTH Tpyaa pH
OoOCITYy’>)KUBaHUM U DKCIUTyaTallu
nbLe- u ra3004MCTUTEIbHBIX
YCTaHOBOK

CdopmupoBaTh npeacTaBICHUE O

Cyxwe mpIIeYTOBUTENH, MBIICOCATOYHBIE KAMEPHI,
IIUKJIOHBI, MaTepyaThie (GUILTPHI, PYKaBHBIC (PYIIBTPHI,
ANEKTPOPUIBTPHI.

Moxpbi€ MBUICOYUCTUTENH: CKPYOOEpHI,
HCKPOTACUTEIN, TICHHBIE (PHIIBTPHI, IPOMBIBATENIN
Benrtypu. BeHTrisITOpSL.

[IpaBuna 6e30macHOCTH TPpyJa IPHU 0OCITYKUBAHUU U
AKCIUTyaTal|y MblJIe- U TaA300YUCTUTEIBHBIX YCTAaHOBOK.

Pazgen 2. Ky3HeuHo-npeccoBoe 000pyaoBaHue

Tema 2.1. OcHOBHBbIE CBe/IeHUS], HA3HAYEHHUE U
KiIaccupuKanus MOJIOTOB.
3HaYeHue Ky3HEUHO-TIPECCOBOTO MPOU3BOJICTBA B
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TpeOOBaHUSIX K OYHUCTKE BO3JyXa B
JIUTEUHBIX IIEXaX.

OnucblBa€T  KOHCTPYKLHIO U
MPUHLINI paboThI CYyXHX
MBUICYIOBUTEIICH, MOKPBIX
MBIJICOYUCTUTENIEH.

N3naraer mpaBuiia 0€30MaCHOCTH
Tpyda Tpu  OOCITY>KMBaHUM U
AKCILTyaTallH nbLIe- u
ra3004MCTUTEIBHBIX YCTAHOBOK

Bricka3biBaeT o01iee Cy)aeHue o




Ileab U3y4YeHUs1 TeMbI

Conep:xkanue TeMbl

PesyabTar

3HAYCHUU KY3HEUHO-TIPECCOBOTO
IIPOU3BOJICTBA B Pa3BUTUHU
COBPEMEHHOTO MAIIMHOCTPOCHUS.
CdopmupoBats nouarue 06
OCHOBHBIX CBEJCHHSIX U3 00JacTH
TUTACTUYIECKON ehopMaIiuu
METAJIJIOB, OTIEPAIUAX KOBKH,
HA3HAYCHUH, KJlaccuuKamus u
OCHOBHBIX y3JIaX MOJIOTOB.

Jlatb  moOHATME O  NpaBWIIAX
Oe3zonmacHocTH  npu  paboTe  Ha
MOJIOTaX.

CdopmupoBaTh TpenCTaBICHUE O

KJ1accuuKaIiu, Ha3HAa4YCHUU
NpUHIAIIE  paboTHI, y3Iax |
MeEXaHu3Max yIpaBJICHUS

IMapOBO3AYIITHBIX KOBOYHBLIX MOJIOTOB.

CdopmupoBaTh mTpencTaBlICHUE O

KJ1accuduKaIuu, Ha3HAYEHUU
OpUHIMIE  paboThl, y3/Iax W
MeXaHU3Max YIIPaBJICHUS

Pa3BUTHUU COBPEMEHHOTO MAIIMHOCTPOCHUS.

OcHOBHBIC CBeICHHS M3 00JIACTH TUTACTUYECKON
nedopmanuu metamioB. Onepaiuu KOBKH.

Ha3nauenue u kiaccudukanus MOJIOTOB CBOOOAHOM
KOBKM MeTaiioB. (OCHOBHBIE y3JIbl MOJIOTOB.

[IpaBuna 6e30macHOCTH IPU pabOTE Ha MOJIOTAX.

Tema 2.2. [IapoBo3aylIHbIe KOBOYHbIE MOJIOTHI

[TapoBo31ylIHBIE MOJIOTBI TMPOCTOTO W JIBOMHOIO
nerctBus. KOHCTpyKIHMST OJHOCTOEYHOIO, apOYyHOrO |
MOCTOBOTO MapOBO3IYIITHOTO MOJIOTOB, KX OCOOEHHOCTH
B paboTe, IpUMEeHEHHE.

Cranunbl, mab0Thl, (QPYHIAMEHTHI TMAPOBO3AYITHBIX
MOJIOTOB, UX YCTAHOBKA U MOHTAX.

MexaHu3mbl ypaBJIeHUSI MOJIOTOM.

Tema 2.3. IIHeBMaTHUECKHE KOBOYHbIE MOJIOTHI
ITneBMaTHyeCcKre KOBOYHBIC MOJIOTHI, UX
KJ1accuduKkalys, Ha3HaueHUe, YCIOBUS dKCILTyaTaluu.
OtnuuntenbHble 0COOEHHOCTH ITHEBMATHYECKUX
KOBOYHBIX MOJIOTOB OT HapOBO3AYIIHBIX MOJIOTOB.
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3HaYEHUH KY3HEUHO-TIPECCOBOTO
MIPOU3BOJICTBA B PA3BUTHUU
COBPEMEHHOT0 MaITMHOCTPOCHUS,
MOHATHE 00 OCHOBHBIX CBEJICHUSAX M3
00JIacTH MIacTUYEeCKOM edopMmaru
METAaJUIOB, ONepaIsIX KOBKH,
Ha3HA4YeHUH, Kiaccuukanus u
OCHOBHBIX Yy3JIaX MOJIOTOB.

Wznaraer npaBuia 0€30MacCHOCTH
pu paboTe HA MOJIOTaX.

OmnuceIBaeT KJ1accuuKaIuto,
Ha3HAUYCHHWE, MPUHIHI  PabOTHI
MapOBO3AYIITHBIX KOBOYHBIX
MOJIOTOB. [3maraetr cBeneHust 00
y3JaX W MEXaHHW3Max YIpaBIICHUS
MapOBO3AYITHBIX KOBOYHBIX
MOJIOTOB.

OnuceIBaeT KJ1IaccuUKaIuIo,
HA3HAYCHHWE,  MPHUHIMI  pabOTHI
IMHEBMATHYECKUX KOBOYHBIX
MOJIOTOB. H3maraetr cBemeHust 00




Ileab U3y4YeHUs1 TeMbI

Conep:xkanue TeMbl

ITHEBMAaTHYCCKHUX KOBOYHBIX
MOJIOTOB.

CdopmupoBaTh TpenCTaBICHUE O

KJ1accuuKaiuu, Ha3HAYEHUU
OpUHIMNE  pabdoThl, y3lax W
MeXaHU3Max yIpaBICHHUS
MEXaHUYECKUX KOBOYHBIX MOJIOTOB;
BBICOKOCKOPOCTHBIX ra30BBIX

MOJIOTOB; BUHTOBBIX ITPCCCOB.

CdopmupoBaTh mTpencTaBlICHUE O

KJ1accuduKaiuu, Ha3HAYEHUU
OpUHIMIE  paboThl,  y3lIax W
MEXaHHU3Max MapOBO3TYIITHBIX
Ia00THBIX IITAMIIOBOYHBIX MOJIOTOB.

Jate  moHATHE 00  OTIHMYHE
IITAMIIOBOYHBIX MOJIOTOB oT
KOBOYHBIX.

KoHcTpyKiust cTaHHH MOJIOTa, THEBMOIMIINHIPA,
0a0bl, MEXaHU3Ma MMPUBOJIA.

Br160op mMonoTa nmst Ky3HeuHbIX padoT. [IpaBuna
IKCILTyaTaIuHu.

Tema 2.4. Mexannueckue KOBOYHbIE€ MOJIOThI;
BbICOKOCKOPOCTHBbIE Fa30Bbie MOJIOThI; BUHTOBBIE
npecchl

Haznauenue u 0COOCHHOCTH B
BBICOKOCKOPOCTHBIX Ta30BbIX MOJIOTOB.

OCHOBHBIE MEXaHU3MBbI U y3JIbI MOJIOTOB.

BBICOKOCKOPOCTHBIE MOJIOTHI C aMOPTHU3AIIUECH.

BBICOKOCKOPOCTHBIE MOJIOTBI CO BCTPEUHBIM YAaPOM.

KOHCTpyKItMST W OCHOBHBIC Y3JIBI MEXaHHYECKHX
KOBOUHBIX MOJIOTOB. OO0JacTh NPUMEHEHHS, CUJIOBbIC
XapaKTePUCTUKN MEXaHUYSCKUX MOJIOTOB. YTIpaBJICHHUE
Mosotamu. OcoOEHHOCTH B paboTe.

BuHTOBBIE IIPECCHI.

pabote

Tema 2.5. IlapoBo3ayumiHbie Ma00THbIE
IITAMIIOBOYHbIE MOJIOTHI
Knaccudukanus  mTaMImoBOYHBIX — MOJIOTOB,  HMX
HaszHaueHue llltaMmoBOYHBIN NApOBO3AYIIHBIA MOJIOT,
ero KOHCTpyKuIus. OCHOBHBIE IMAPAMETPHI U pPa3MEpbI
IITAMIIOBOYHBIX MMAPOBO3AYIIHBIX MOJIOTOB.
OTnanymne mTaMIoOBOYHBIX MOJIOTOB OT KOBOYHBIX.
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PesyabTar
y37aX W MEXaHW3MaxX yIPaBICHUS
MTHEBMATHYECKUX KOBOYHBIX
MOJIOTOB.

OnuceiBaeT KJ1IacCU(UKAIHIO,
Ha3HAUYCHHWE, TMPUHINAN  PabOTHI
MEXaHUYCCKUX KOBOYHBIX MOJIOTOB;
BBICOKOCKOPOCTHBIX ra30BbIX
MOJIOTOB; BUHTOBBIX  TIPECCOB.

W3naraer cBegeHust o0 uX y3iax u
MeXaHU3Max.

OnuceIBaeT KJIacCUUKaIHIO,
Ha3HAYCHHWE, TNPUHINAN  PabOTHI
MapOBO3AYIITHBIX 11a00THBIX

[ITAMIIOBOYHBIX MOJIOTOB.

Uzmaraer cBemenus o0 oTianyue
IITAMIIOBOYHBIX MOJIOTOB OT
KOBOYHBIX.




Ilesb M3y4eHus: TEMbI Coaep:xaHue TeMbl PesyabTar
Tema 2.6. Y3Jbl IITAMIIOBOYHOI'0 MOJIOTA,
ylpasiieHHe, 0ecIIa00THbIE IITAMIIOBOYHbIEC MOJIOTHI

CdopmupoBaTh NpeACTaBICHUE O Knaccuukanus, npumMeHeHue, NPUHUUN AEHCTBUSA OnuceiBaer KJ1acCU(UKAIIHUIO,
KJ1acCU(pUKaLuy, Ha3HAYEHHUHU | OeCIIa0OTHBIX HITAMIIOBOYHBIX MOJIOTOB. OCOOCHHOCTH | Ha3HAU€HUE,  NPUHLUUI  pabOThI
OpUHLKIIE  paboThl,  y3JaX U | KOHCTPYKIMH OecIIa00THBIX MOJIOTOB. 0ec11ab0THBIX LITAMIIOBOYHBIX
MEXaHU3Max YIPABJICHHUS KoncTpykuus mabora, croek, 6adbl MITaMIOBOYHOIO | MOJIOTOB.
Oec1aboTHBIX HITAMIIOBOYHBIX | MoJIoTa. Kpemnenue crtoek Ha maboTe U X Wznaraer cBeneHuss o0 y3nax U
MOJIOTOB. peryJIupoBaHHUE. MEXaHU3Max YIPABJICHHUS

Cucrema ympaBiIeHUs IITaMIIOBOYHBIM MOJIOTOM. | O€CIIaOOTHBIX LITaMIIOBOYHBIX
Cwmaska Tpymuxcs OBEPXHOCTEW MOJIOTA. MOJIOTOB.
Tema 2.7. KoHCTPYKIIUM CHIIOBBIX,
NPeAOXPAHUTEIbHBIX U pacipeleTuTebHbIX
YCTPOHCTB IITAMIIOBOYHBIX MOJIOTOB

JlaTp TmOHATHE O KOHCTPYKUUHU Pabota MNOBOPOTHOrO  30JIOTHHKA,  YIPAaBICHUE N3naraer CBEJICHUS 0
CUJIOBBIX, IPEAOXPAHUTEIBHBIX W | 30JIOTHUKOM. KOHCTPYKIIUHU CUJIOBBIX,
pacIpeaeauTeabHbIX YCTPOUCTB ABTOMaTHUYECKOE U II0JIyaBTOMATUYECKOE | PEIOXPAHUTEIBHBIX 1%}
LITAMIIOBOYHBIX MOJIOTOB. [IapoOpaCIPEICIICHUE. [IpuHIMNIMaTbHAS CXeMa | paclpeeauTeIbHbIX YCTPOWCTB

CdopmupoBaTh NpeACTaBIECHUE O | APOPACHPEACIUTENBHOIO YCTPONCTBA IITAMIIOBOYHOTO | IITAMIIOBOYHBIX MOJIOTOB.
paboTe MOBOPOTHOTO  30JIOTHHKA, | MOJIOTA. OnuceiBaeT  KOHCTPYKLHMIO U
yIIPaBICHUH 30JI0THUKOM, [TpenoxpaHuTenbHbIE YCTPONCTBA, UX THUIbI, IPUHILIMII | IPUHIMI ~ pabOThl  MOBOPOTHOTO
aBTOMAaTHYECKOM U | JEUCTBUS. 30JI0THUKA, aBTOMAaTUYECKOTO u
MIOJTyaBTOMaTUYECKOM TOJIyaBTOMaTUYECKOTO
NapopacHpeiesICHNH, IapopacnpeacIcHus,

IIPENOXPAHUTENBHBIX YCTPONUCTBAX.

3HAHUA 0
pabote
Hayuuts

CdopmupoBathb
KOHCTPYKIIUHU u
[ITAMIIOBOYHOTO MOJIOTA.

Ilpakmuueckasa paooma Ne 3
O3HakoMJIeHME C  KOHCTpyKIMed u  pabortoi
MITAMIOBOYHOTO  MOJIOTA. Pacuér  mapameTpoB
ITAMIIOBOYHOI'O MOJIOTA.
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MIPENOXPAHUTEIBHBIX YCTPOKCTB.

OnuceiBaeT  KOHCTPYKLMIO |
OPUHLIUI PAOOTHl IITaMIIOBOYHOTO
MOJIOTA. [IponsBoaut pacyer




Ilesb M3y4eHus: TEMbI Coaep:xaHue TeMbl PesyabTar
pacCUMTHIBATH napameTpbl napameTpoB HITAMIOBOYHOTO
HITAMIOBOYHOTO MOJIOTA. MOJIOTA.

Tema 2.8. O0mue cBegeHUs 0 THAPABJINYECKHX
npeccax U rHIAPOINPeCcCOBbIX YCTAHOBKAX
CdopmupoBats mnpezacrasieHue o | KoHCTpyKuuu ruipaBIvMuecKux NpeccoB, UX OnuceiBaer KJIaCCU(UKALHUIO,
KJIacCU(pUKaLuy, Ha3HAYEHUHU | HA3HaYEHHE, 0COOEHHOCTH B paboTe, TOCTOMHCTBA U Ha3HaYeHWe, NPUHLUI  paboThI,
OpUHLKIIE PAOOTHI, NPUMEHSEMBIX | HEIOCTATKH; AKKyMYJISITOPHBIE U O€3aKKyMYJIITOPHbIE TMIPABINYECKHUX IIPECCOB U
paboumnx XKUIKOCTSX | IPECCHI. TMIPONPECCOBBIX YCTAaHOBOK. Jlaer
TUAPABINYECKHUX IIPECCOB 51 Knaccudukanusa ruaponpeccoBbix yctaHoBoK (I'TIY). | oOmme cBenenust 00 NMpUMEHSEMBIX

TUAPONPECCOBBIX YCTaHOBOK.

CdopmupoBaTts npeacraBieHue o0

y3J1ax u MEXaHU3Max
TUPOTIPECCOBBIX YCTAHOBOK,
KOHCTPYKIIMHU u MaTepuaax

OCHOBHBIX JIETAJIEN.

CdopmupoBaTh mTpencTaBlICHUE O
KOHCTPYKIIMU paboyero IWIMHIPA,

BO3BPATHBIX HWIHHAPOB,
MIPUMEHSEMBIX YIIOTHEHSIX,
BOJIOPACIIPEIECIIUTEIBHBIX

YCTPOMCTBAX, KJIallaHax,

[IpomblnieHHBIE paOOYHE KUIKOCTH.

Tema 2.9. Y3161 1 MeXaHU3MbI THAPOIPECCOBBIX
YCTAHOBOK
KoncTpykius TUAPOIIPECCOBOM YCTaHOBKH.
OCHOBHBIE Yy3JIbl: CTAHWHA, OJBUKHAS U HEMOJBHKHAS
NIONEPEUYEHa, KOJIOHHBI, CTOJIBI, aKKYMYJISITOPbI, HACOCHI.
KoHncTpyKkimy n maTepuaibl OCHOBHBIX JETAJIECH.

Tema 2.10. KoncTpykuus padoyero HWinHaApa u
OPraHoB ynpapJjieHusi. MyJbTUIUIHKATOPBI U UX

pabora
KoncTpykiuss pabouero mMwiMHApPA, BO3BPATHBIX
[AJTUHIPOB. [Ipumensiemble YIUIOTHEHUSI.
BonopacnpeaenurensHbie YCTPOMCTBA, KJIalaHkl,

peI0OXpaHUTEIbHbIC YyCTPOUCTBA.
KoHCTpyKIIMM MyJNbTUIIUKATOPOB W UX paboTa.
OcoGenHocty B paboTe MyJIbTUIUTMKATOPHBIX MPECCOB.
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paboyuX KUIKOCTSX.

BocnpouszBoauT o61iue cBeacHus

00 y371ax u MEXaHH3Max
THIPOIIPECCOBBIX YCTaHOBOK,
KOHCTPYKITUU u Marepuaiax

OCHOBHBIX JIETAJIEN.

BocnpouszBoauT o61miue cBeacHuUs
0 KOHCTPYKIIMU paboyero MUIUHIpA,

BO3BPATHBIX IWIMHAPOB,
MIPUMEHAEMBIX YIUIOTHEHSIX,
BOJIOPACIIPEACIUTENBHBIX

YCTPOMCTBAX, KJIallaHax,




Ilesb M3y4eHus: TEMbI Coaep:xaHue TeMbl PesyabTar
IIPEJOXPAHUTENBHBIX  YCTPOUCTBAX IIPEJOXPAHUTENBHBIX  YCTPOMCTBAX
TUAPABINYECKUX IIPECCOB 51 TUAPABINYECKAX IIPECCOB 151
TUAPOIIPECCOBBIX YCTAHOBOK. TUAPOIIPECCOBBIX YCTAHOBOK.

Jatb IIOHATHE 0 OnuceiBaeT  KOHCTPYKLHMIO U

MYyJIBTUIUTMKATOPaX M 3HAHHUS O WX
KOHCTPYKIIUU ¥ TIPUHITUTIE TEHCTBU,
0COOEHHOCTSIX paboThI
MYJIbTUIUIUKATOPHBIX TTPECCOB.

CdopmupoBath 3HAHUSA 0
KOHCTPYKIUHU U pabore
TUAPaBINYECKOro Impecca. Hayunts
paccuuThIBaTh MapaMeTpbl pabodero
VIHHIPA.

CdopmupoBaTh TpelnCcTaBICHUE O

KJ1accuuKaIu, Ha3HAa4YCHUU
NpUHIAIIE  paboTHI, y3Iax |
MeEXaHUu3Max yIpaBJIeHUS

KPpUBOIIUITHBIX MAlllHH.

Ilpakmuueckaa paboma Ne 4
O3HakoMIIEGHME C  KOHCTpyKUHEW U  paboToi
TUAPABIMYECKOTO Ipecca, pacu€T mapameTpoB paboyvero
HUAJTUHAPA.

Tema 2.11. Kinnaccudguxanusi, Ha3HaYeHUE U
NprUMeHeHHe KPUBOIIMUIHBIX MALIMH.
OO6mmue cBeieHNs 0 KPUBOIIUITHBIX MEXaHU3Max, UX
JIETAJSIX U Croco0ax mpeodpa3oBaHus ABMKCHHUS.
MexaHu3Mbl Tiepeiayu ABMKEHUS TIOJI3YHY OT Bajia
KopeHHoro. O01acTh NIPUMEHEHUSI MEXaHU3MOB B
mpeccax, BBITIOJHAIONINX ONpeIeTIEHHBIC ONepaliu.
['maBHBIC MEXaHU3MBI M Y3JIbl KPUBOIIHMITHBIX TIPECCOB.
KpuBommumnHasie mpecchl, KiracCupUKaIms,
Ha3Ha4YeHUe, TPUMEHEHHUE, 0COOEHHOCTU B padoTe,
JIOCTOWHCTBA M HEJIOCTATKH, PSKUMBI paboThI. Tunosas
KMHEMAaTHYeCKas cXeMa KPUBOIIUITHOTO Mpecca.
KoHCTpyKInu cTaHWH, KOJICHYATHIX BaJIOB, MOJI3YHOB,
maTyHoB. CriocoObl X U3TOTOBJICHUS U MaTepual.
KoHcTpykiuun MydT, TOpMO30B, IPEIOXPAHUTETHHBIX
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MPUHITUTIE JeNCTBUA
MYJIBTUILUIUKATOPOB,  OCOOEHHOCTHU
paboThI MYJIbTUILTUKATOPHBIX
IIPECCOB.

OnuceiBaeT  KOHCTPYKLHUIO U
NPUHIUI PabOThl TUAPABIUYECKOTO
npecca. [IpousBoaut pacuer
IIapaMeTpoB pabovyero HUINHAPA.

OmnuceiBaeT KJIacCH(HUKAITHIO,
Ha3HAUYC€HHUE,  MPUHIUN  PaOOTHI
KpUBOIIUIIHBIX MamuH. M3naraer
CBeJleHUsI 00 Yy3Jlax M MeXaHU3Max
YIPABJICHUS KPUBOIIMITHBIX MAIIIHH.




Ileab U3y4YeHUs1 TeMbI

Conep:xkanue TeMbl

PesyabTar

CdopmupoBathb 3HAHUSA 0
KJ1accuduKaIumu, Ha3HAYCHUH,
npuHIMNa paboTel W obnactu

npuMeHeHus: [ KM.

CdopmupoBaTh peacTaBICHHE 00
y3l1ax,  MEXaHu3MaxX, OCHOBHBIX
napaMerpax u pazmepax ['KM.

Jatp [IpEeICTaBICHUE 0
KJaccudukanuu 000pyIOBaHUS IS
pa3enuTeNbHBIX oTeparui,
KJIacCU(UKAIIUH
JUCTOIITAMITIOBOYHBIX MPECCOB.

CdopmupoBaTh 3HaAHUS O
Ha3HAYCHUH, OCHOBHBIX TTapaMeTpax,
YCTPOMCTBE, y37ax U paboTe
KPUBOIITUITHBIX HOXKHHII,
TMUIBOTUHHBIX, IBYXINCKOBBIX
HOJKHHII, TUCTOIITAMITOBOYHBIX
MIPECCOB.

YCTPOWCTB.
TexHrka 6€300aCHOCTH MPU padOTE HA KPUBOILIMITHBIX
npeccax.

Tema 2.12. I'opu3oHTAJIbHBbIE TOPSTYEKOBOYHbIE U
X0JIOJTHOBBICAI0YHbIE MPecChl

Knaccuduxkanus, HazHaueHue, 006J1acTh IPUMEHEHUS U
ocobenHoctu B pabore ['KM.

MexaHu3Mbl IPUBOJIA TJIABHOTO MMOJI3yHA U OOKOBOTO
noJi3yHa. MeXaHu3M BKJIIOYEHUS MY(Thl, 3axuma
3aroTOBKH, TOpMO3a. OCHOBHBIC MapaMeTpPhl U pa3Mepsbl
TOPU30HTAIIFHO-KOBOYHBIX MAIITHH.

Tema 2.13. O6opynoBanue AJ5 pa3aeJMTeJbHbIX
onepauuii. JIHCTOITAMIIOBOYHbIE KPUBOLIUITHbIE
npeccobl

Knaccuduxkanus o60pynoBanus Jisi pa3aeanuTeIbHbIX
onepaunii. KOHCTpYKIIMKM KPUBOIIMUITHBIX HOXKHHLL, UX
MPUMEHEHUE, OCHOBHBIE MEXaHU3MBI U y3Jbl. BBIOOD
HO>KHHI] B COOTBETCTBUHU C BBITIOJIHSIEMBIMH Pa0OTaMH.
OcHOBHBIE MMApaMETPbl THIILOTHHHBIX, ABYXAUCKOBBIX
HOKHHUII.

Knaccuduxkanys IucTomTaMIIOBOYHBIX MPECCOB.
OCHOBHBIE IMapaMeTPbl, KOHCTPYKIIUU CTAHUH,
KpEIUICHHE IITaMIOB, BhITATKUBaTeIu. OCOOCHHOCTH
PabOTHI TUCTOIITAMIIOBOYHBIX MPEeCcCOB. My(PThI 1
TOPMO3a JTUCTOIITAMIIOBOYHBIX MpeccoB. [Ipecchl
JIBOMHOTO U TPOMHOTO JEUCTBUA.
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Bricka3biBaeT 001IMe CyX)ICHUS O
KIaccu(pukanuy, Ha3HAUYCHUU U
obnactu npumereHus: ' KM.

[IpuBOIUT CBEAEHUS O MPUHIUIIC
paboTHI, y37ax, MEXaHHU3Max,
OCHOBHBIX TapaMeTpax U pa3zMepax
I'KM.

[IpuBoauT KJaccudukauio
000pyIOBaHUS IS pa3/IeIUTeIbHBIX
omeparuid, KJIaCCU()UKAITUFO

JIMCTOIITAMIIOBOYHBIX MPECCOB.

OnuceiBaeT Ha3HAUCHUE,
OCHOBHBIE TTapaMeTpPhl, YCTPOICTBO,
y3JIbI U IPUHITUIT PaOOThHI
KPUBOIIMITHBIX HOXKHHUIIL,
TUJIBOTUHHBIX, TBYXAUCKOBBIX
HO>KHHII, JINCTOIIITAMIIOBOYHBIX
MIPECCOB.




Ilesb M3y4eHus: TEMbI \ Coaep:xaHue TeMbl PesyabTar
Ilpakmuueckaa paboma Ne5

CdhopmupoBats 3HAHUSA 0 O3HaKOMIIEHHE C KOHCTPYKIMENH, OCHOBHBIMU y3J1aMH OnuceiBaer KOHCTPYKIUIO
KOHCTPYKLMM, OCHOBHBIX Y3JIaX M | M MPEJOXPAHUTENbHBIMHA YCTPOMCTBAMH KPUBOIIMITHOTO | KPUBOILIMITHOTO Mpecca, MHPHUHIIMIT
NPEAOXPAHUTENBHBIX  YCTpOMCTBax | mpecca. OCHOBHBIE HEMOJIAAKA U METOJIBI UX YCTPAHEHUS | ICCTBUSI  OCHOBHBIX  Y3JIOB H
KPUBOIIMIHOTO mpecca. M3yuuth MPENOXPAHUTEIbHBIX YCTPOMCTB.
METOAbl  YCTPAHEHHSI  OCHOBHBIX Onpenensier METOAbl YCTPAHEHUS
HEMOoJa0K. OCHOBHBIX HEMOJIA/IOK.

Tema 2.14. JIncTonpaBuibHbIC H YeKAHOYHbIE
MAalIMHbI

Jlatb  moHATHE O THOOYHEIX, OO0mme cBegeHUs O THOOYHBIX MaIIMHAX W UX HUzmaraer oOmme CcBeAeHUA O
POTALIMOHHBIX U PACKaTHBIX | KOHCTPYKLHSIX. TMOOYHBIX, POTALIMOHHBIX U
MalIuHax. ["'opu3oHTaNbHBIE THOOYHBIE MAIIUHBI - OYJIbI03€PHhI, | PACKATHBIX MAIIMHAX.

CdopmupoBaTh TpPENCTABICHUE O | UX KOHCTPYKLIUA, IIPUMECHEHHUE. Konctpykuus OnuceiBaeT YCTPOMCTBO,
YCTPOMCTBE, HAa3HAYECHUH, MPUHIMUIE | MEXaHU3Ma MpUBOAA NMoy3yHAa. OCHOBHBIEC MMApaMETPhl U | HA3HAUEHUE,  OPUHIUO  PadOThI

paboThl M OCHOBHBIX TapaMeTpax
TOPU30HTAIBHBIX THOOYHBIX MAIIUH -
Oyb103€pOB, YEKAHOYHBIX IPECCOB,
JIMCTONIPABUJIBHBIX MAallWH, CTaHOB
MIPOJOJIbHOM 51 IIOIIEPEYHOU
IPOKATKX,  KOBOYHBIX  BaJblIOB,
POTalIMOHHO-KOBOYHBIX MaIlIVH,
pacKaTHBIX MalluH.

I[aTB MMpcaACTaBJICHUC O 3Ha‘IeHI/II/I‘

XapaKTePUCTHUKH.
Oco0OeHHOCTH B paboTe M KOHCTPYKIIMM YEKAHOYHBIX

IIPECCOB.

Knaccudukainuys um KOHCTPYKIIUM JTHCTOMPABHIBHBIX
MamH. OcCOOEHHOCTH B padoTe.

Cranbl IPOAOJILHON U MONEPEYHON MTPOKATKHU.

KoBouHbI€ BaJIbIIbl, NX Ha3HAYCHHE, PEKUMBI PAOOTHI.

PoTaninoHHO-KOBOYHbBIE MAalIUHBI,
OCOOEHHOCTH KOHCTPYKIMU U PaOOTHI.

MalllNHHI.

UX Ha3HAYCHMHE,
Packarable

Paznen 3. O0opynoBaHne TepMUYECKHUX LIEX0B

Tema 3.1. Knnaccudukanus u Ha3HAYEHHUE
OCHOBHOT'0 000pPY/10BAHHSI TEPMHUYECKHX LIEXOB
3HaueHue TepMUIecKoi 00paboTKHU B
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TOPU30HTATBHBIX THOOYHBIX MAIIIKH -
OyJIb103€POB, YEKAHOYHBIX MPECCOB,
JUCTONPABWIIbHBIX MAaIllMH, CTAHOB

MPOAOJIBHOM 51 IIOIIEPEYHOU
MIPOKaTKX,  KOBOYHBIX  BaJIbLIOB,
POTALIMOHHO-KOBOYHBIX MalIllVH,

PaCKaTHBIX MAalllhnH

Bricka3biBaeT 00mImMe CyXIACHUS O




Ilesb M3y4eHus: TEMbI Coaep:xaHue TeMbl PesyabTar
TEPMHUYECKON 00paboTKH B | MmammHocTpoeHnu. Knaccudukanus o0opyaoBanus 3HaYEHUHN TEPMUYECKOI 00pabOTKH B
MAIlIMHOCTPOECHUMU. TEPMHUYECKHUX LIEXOB. MAaIIMHOCTPOEHUHU.

CdhopmupoBats 3HAHUSA 0 HarpeBarenbHble nieun U TpeOOBAHUS K HUM. Ocsemaer KJ1accu(UKaLuio
KJIacCU(PUKALUU obopynoBanus | Knaccuduxanus neueit 1 pekoMeHAaluu 0 BEIOOPY 00Opy/I0BaHUsl TEPMUUECKHUX IIEXOB,
TepMuueckux 1exoB. ChopMupoBats | THNA eyd. JJocTOMHCTBA U HEAOCTATKU NIeUYel KaKIOro | HarpeBaTeIbHBIX MeUeH.

IIOHATHE 0 KJIaCCU(PUKALMY | TUIA. DIEKTPOOOOPYTOBaHUE U KOHCTPYKTUBHBIE WN3naraer  pexkomMeHgauuUu 110
HarpeBaTelIbHbIX neyen U | DJIEMEHTBHI [IEYEH. BbIOOpY  THUNA  [€4YM, TEXHUKY

pEeKOMEHJAIlMi 10 BBIOOPY THIA
MICYH.

JlaThb MOHSITHE 0 TEXHHUKE
0€e30MacHOCTH MpU  OOCITYKUBAHUH
MeyeH. .

JlaTh IOHSITHE O KIaccu(DHUKAITIN U
HA3HAUYCHUU KaMEPHBIX MEUCH.
CdopmupoBath mnpeacTaBieHue oo

OCHOBHBIX  y3JlaXx, W [PUHLHMIIEC
JICUCTBUSI KaMEPHBIX TOIUIMBHBIX U
AJIEKTPUYECKUX II€U€H, KaMEpPHBIX
IUIAaBWJIBHBIX ~ TI€YeM, IIe4em ¢

MOANOIOBBIMA TONIKAMH, C BUHTOBBIM
II0ZI0M, POTOPHBIX IEYEH.

Jlatb [IpeICTaBICHUE 0
MEXaHH3Max TOJAbEMAa  3aCIIOHKH,
pEryJIMpOBaHUM  TEMIEpaTypbl B
pabouem MPOCTPAHCTBE neyw,
HarpeBaTeisiX  KaMEpHbIX  IE€4YeH,
OCHOBHBIX XapaKTEepPUCTUKAX

TexHuka 6e3011acCHOCTH IIpu 06CJIY)KHB3HI/II/I MeYeH.

Tema 3.2. KamepHble TOIIMBHBIC U
JJIEKTPUYECKHE MeYH

Knaccuduxanuys 1 Ha3HauY€HHE KaMEPHBIX TeYei.
OCHOBHBIE y3JIbl U IPUHITUIT IEUCTBUS KAMEPHBIX
TUIABWIBHBIX U JICKTPUYECKUX neyerd. KamepHsie meun ¢
MOJIMOAOBBIMM TONKaMu. KamepHbie 1€y ¢ BAHTOBBIM
M10JIOM, POTOPHBIE MEYH.

MexaHu3MBbl TObEMA 3aCIIOHKH, PETYJIIMPOBAHUE
TEeMIIepaTyphl B paboueM MPOCTPaHCTBE MCUH.
DJIEKTPUUYECKUE HATPEBATEIN KAMEPHBIX TIEUYEH.
OCHOBHBIEC XapaKTEPUCTUKU KAMEPHBIX TEYEH.
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0e301acHOCTH TpH  OOCITY)KUBAHUH
euei.

Ocgemaer  knaccuukanuoo U
HAa3HAYEHUU  KaMEpPHBIX  IEYEH.
OnucsiBaeT KOHCTPYKLIHIO 51
MPUHLINI paboThI KaMEPHBIX
TOIUIMBHBIX M 3JIEKTPUUYECKUX TEUEH,
KaMEpHBbIX  IUIaBUJIBHBIX  [EYEH,

Ieyer ¢ MOAIOJOBBIMU TOIIKAMHU, C
BUHTOBBIM TIOJIOM, POTOPHBIX MEYEH.

HN3naraer cBeaeHus 0 MexaHU3Max
MoJbEeMa 3aCJIOHKH, PETYJIMPOBAHUU
TeMnepaTypbl B pabouem
MPOCTPAHCTBE TME€YM, HarpeBaTelsax
KaMEepHBIX TeyeH, OCHOBHBIX
XapaKTEPUCTUKAX KAMEPHBIX I€UECil.




Ileab U3y4YeHUs1 TeMbI Conep:xkanue TeMbl PesyabTar
KAMEPHBIX IIECYEH.
Tema 3.3. lllaxTHBIC M BAKYYMHBbIC IIEYH
CdopmupoBaTh npeacTaBieHue 00 Ha3nauyenwne, TOCTOMHCTBA U HETOCTATKH IIaXTHBIX OnuceiBaer KOHCTPYKIIMIO,

YCTpOfICTBe, Ha3HAYCHHUH U IIPHUHIUIIC

paboThl IIAXTHBIX M BaKyyMHBIX
Ieue.
Jatp MIPE/ICTABICHUE 00

9KCILTyaTallu BAKYYMHBIX Ieyei.

CdopmupoBaTh mpeacTaBieHue o0
YCTPOMCTBE, Ha3HAYEHUHU U MPUHIIUIIE

padboThI CYILIECTBYIOLIUX
KOHCTPYKIIMM IIeYEH-BaHH.

Jatb  moHATME O  TpaBuUiIax
TEXHUKHU 0e30macHOCTH u
MPOMBIILJICHHOW  CaHUTapuu  MOpHU
DKCIUTyaTalluu ITeueii-BaHH.

JlaTb MOHATHE O Ha3HAYEHUU

MEXaHU3allMl TEPMHUYECKUX TIeUeH,
KOHCTPYKIIUSIX KaMEpHBIX
MEXAHU3UPOBAHHBIX MEYECH.
CdopmupoBaTth npeacraBieHue o0
YCTPOMCTBE, HA3HAYCHUU U PUHITUIIC
paboThl  KapyCelnbHBIX  KaMEPHBIX
[I€YHd, TEYEH C BBIKATHBIM MOJIOM,

neyeil. Knaccudukanus maxTHIX e4eil, OCHOBHBIE
y3JIbl, YCTPOMUCTBA U IPUHITUI PAOOTHI.

BakyyMmHbIe ieun, ux Ha3HaueHue, 0COOEHHOCTH B
pabote. KoHCTpyKIusi MEXaHU3MOB BaKyyMHBIX Teuei
DNEKTPUYECKHUE HATPEBATEININ U TEILIOBASI U30JISALUA.
OKcIutyaTals BaKyyMHBIX TTEUeH.

Tema 3.4. Ileun BaHHBI

KoHcTpyKkius TUTENbHBIX NI€YEH- BAHH TOIUIUBHBIX U
ANEKTPUUYECKUX, UX HA3HAYCHHE, IKCIUTyaTallHsl.

KoHcTpyKiust 35eKTpOAHBIX ME€YEH-BaHH,
OCOOCHHOCTH MX NMPUMEHEHUS U DKCIUTyaTaluu.

[Teun-BaHHBI 1JISI OTIYCKA M OXJIAXKICHUS MPH 3aKaJIKE

[IpaBuna TeXHUKU 6€30MACHOCTU U TTPOMBIITUICHHON
CaHWTAPUU IMPU SKCIUTYaTALMU [T€YEH-BaHH.

Tema 3.5. YHuBepcaJibHbIE MIeYH U NMEYH €
BBIKATHBIM I10JI0M

Ha3znauenne MexaHu3alMd TEPMUYECKHX  Ieuei
KoHcTpyKIIMu KaMepHbIX MEXaHU3UPOBAHHBIX MEUEH.

KapycenbHble KaMepHble Me€4M, HMX KOHCTPYKLHS,
pabora. MexanuzM 1oBopoTa cTojia. KoOHCTpyKIus
neyeilT ¢  BBIKATHBIM  MOJOM, MX IPUMEHEHHE.
MexaHu3Mbl BBIKAThIBaHUS MOA.

[leun ¢ mararOOMM W OYJbCHPYIOLIUM  IOAOM,
MEXaHUYECKHUE y3JIbl ITEYEH.

21

HAa3HAUYCHWE U MPUHIMUN PadOTHI

IIaXTHBIX ¥ BAKYYMHBIX TIEYEH.
Bricka3biBaeT 001IMe Cyx ACHUS

00 JKCIUTyaTali BaKyyMHBIX TI€Yeil.

OnuceiBaeT YCTPOMCTBO,
Ha3HAYCHHE M NPUHIHUN PpadOTHI
CYLIECTBYIOIAX KOHCTPYKIIMI
reyeii-BaHH.

N3naraer  mpaBuia  TEXHUKHU
0e30MacHOCTH W TPOMBIIIICHHON
CAaHUTApUU  TPU  BKCIUTyaTaluu

neueii-BaHH.

BrickasbiBaeT o01uMe CyKaeHUs O

Ha3HAYEHUU MEXaHHU3alHnH
TEPMHUUYECKUX MEYEH, KOHCTPYKLHUAX
KaMEpHBIX MEXaHU3UPOBAHHBIX
[IEeYEH.

OnuceiBaeT YCTPOMCTBO,

HAa3HAYCHWE W TPUHIUN PaOOTHI
KapyCelbHbIX  KaMEpHBIX  IEYH,




Ileab U3y4YeHUs1 TeMbI

Conep:xkanue TeMbl

PesyabTar

neueu C MararoImM u
MyJBCUPYIONIUM T0JI0M, OapabaHHBIX
IeYEn.

CdopmupoBath 3HAHUS 0
KOHCTPYKIMU U paboTe 3JIEKTPONEUH
COIIPOTUBIICHUS. Hayuuts

paccuntbiBath napameTpsl JI1C.

CdopmupoBaTh 3HaAHUS O
KOHCTPYKIIMU U PUMEHEHUHN
TOJIKATEIbHBIX U KOHBEHEPHBIX
TeueH.

CdopmupoBaTh MNpEACTABICHUE O

KOHCTPYKIUHU MeXaHu3Ma
NIEPEMEILICHHS MO/IJIOHOB,
KOHBENEPOB, IIpaBuiIax 170,
00CITyKUBAHUSL.

JlaTh MOHSATHE O TEPMUYECKOM
arperare, KJIacCU(pUKaIluu,
IPUMEHEHUH.

CdopmupoBaTh npeacTaBICHUE O
HA3HAYEHUU, KOHCTPYKITUU U
MPUHITUIIE pa0OTHI 3aKAJI0YHO-

bapabanubie neywn.

Ilpakmuueckasa paboma Neb
O3HAaKOMIIEHHE C KOHCTPYKIUEN AJIEKTPOIIECYU
COIIPOTUBIJICHUS U pACUET €€ I1apaMeTPOB

Tema 3.6. ToukaTe/ibHbIC U KOHBellepHbIE MeYH
TosnkaTenbHbIE U KOHBEHEPHBIE IT€UH, OCOOEHHOCTH
UX KOHCTPYKILIHEHN, IPUMEHEHHE
Mexanusmsbl nepemenieHust noaa0HoB KoHcTpykuus
KOHBEMEpOB, paBMiIa UX OOCTY>KUBAHUS.

Tema 3.7. Arperarsl 1JI TePMUYECKOiIl 00padoTKH

[ToHsiTHE O TEPMUYECKOM arperare, KiiacCu(PpUKAIUS |
MIPUMEHEHHUE.

KoHcTpyKIus 3aKkajioUHO-OTITYCKHOTO arperara,
arperarsl JJisl 3aKaTKU PECCOPHBIX JIUCTOB, arperara Jijis
ra3oBOM IEMEHTAUA U HUTPOLIEMEHTALIUH.

KoHCcTpyKIust BXOASIMX B arperar rneyueu,
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Meueil ¢ BhIKATHBIM IIOAOM, II€Yeil ¢
maralolmyUM ¥ IYJbCUPYIOIIUM
oj10M, OapabaHHBIX MEeYeH.

OnuceiBaeT  KOHCTPYKLIHMIO U
OpUHIUO ~ paOOThl  3JIEKTPOINEYn
conpoTtusieHus. [IpousBoaut pacuer
napametpoB IIIC.

OnucblBa€T  KOHCTPYKLHMIO U
OPUHIUI PaOOThl TOJKATEIbHBIX U
KOHBEUEPHBIX MEYEH.

Bricka3biBaeT o01Ime Cy)IeHUsI O
KOHCTPYKIIUHU MEXaHU3Ma
IEpEMEILICHNS TTOANO0HOB, IM3maraer
MpaBWIax UX 00CITyKUBAHUSI.

N3naraer CBEJICHUA 0
TEPMUYECKOM arperare,
KJaccu(ukanuu, TpuMeHEHUN

Bricka3biBaeT o01Ime Cy)IeHUS O
Ha3HAYCHUH, KOHCTPYKITUHU u
npuHIUIEe  paboThl  3aKaJO4YHO-




Ilesb M3y4eHus: TEMbI Coaep:xaHue TeMbl PesyabTar
OTIIyCKHOTO arperara, arperara Juisi | KOHBEHepoB, 3aKaJOYHbIX 0aKOB, MOCUHBIX MAIlIVH, OTIIyCKHOI'O arperara, arperara s
3aKaTKU PECCOPHBIX JIMCTOB, arperara | MEXaHU3MOB OTKPBITHS KPBILIEK, 3aCIIOHOK. 3aKaTKH PECCOPHBIX JIUCTOB,
JUISl TA30BOM LIEMEHTALU U arperara Juisi ra30BOM LIEMEHTALUN U
HUTPOLIEMEHTALINH. HUTPOLIEMEHTALINH.

JlaTh OHATHE O CYIIHOCTH, BUIAX
Y Ha3HAYCHHH CKOPOCTHBIX METOOB
HarpeBa JeTajeu.

CdopmupoBaTh NpEACTABIECHUE O

Ha3HAYEHUU u KOHCTPYKITUU
YCTAHOBOK JJIi HarpeBa TOKamu
BbicOkOM  yactoTel  (TBY) wu

HpOMBIHIJIeHHOﬁ YacCcTOThbI, YCTAaHOBOK
AJIs1 KOHTAaKTHOI'O Harp€Ba M HarpcBa

ra30KUCIOPOIHBIM MIJIAMEHEM,
yCTaHOBKa TUTSI HarpeBa B
AIEKTPOJIUTE.

CdopmupoaTh 3HAHUS 0
KOHCTPYKIUHU U pabore
o0opynoBaHusi JUIsl  CKOPOCTHOTO
HarpeBa. Hayuutb  1IpOU3BOAUTH
BBIOOD palMoHaIbHOU CXEMBbI
WHMBUAYAJILHOTO HarpeBa HU3JCIIHM
u o0opynoBaHus TUISt eé
OCYILIECTBJICHUS.

Tema 3.8. YcTaHOBKH 1JISI CKOPOCTHOT0 HATpeBa
MeTajia

CymHOCTb, BUBI U HA3HAYEHUE CKOPOCTHBIX METOJ/IOB
HarpeBa Jetaneid. KoHCTpyKIusl yCTaHOBOK JJIsl HarpeBa
TokamMu BbICOKOW dYacToThl (TBY) u mpombliiiieHHON
yacToTbl. KOHCTpyKIHMS Te€HepaTopoB, HWHAYKTOPOB,
MaTepua il U3rOTOBICHHS MHAYKTOPOB. KOHCTpyKIIUs
MEXaHU3MOB OITYCKaHHs Je€Tajeil B 3aKaJOYHYIO BAaHHY,
BpameHue neraned. CucremMa nojgayd BOABI B 30HY
HarpeBa JIeTaju.

KoHcTpyKiusi ycTaHOBOK AJi1 KOHTAaKTHOI'O HarpeBa u
HarpeBa Tra30KUCIOPOJHBIM IAMEHEM, UX MPUMEHEHUE.
VYcraHoBKa Ji71s1 HarpeBa B SJIEKTPOJIUTE.

Ilpakmuueckaa paooma Ne7
O3HakomIIeHHE ¢ 000PYI0BAHUEM JIJIs1 CKOPOCTHOTO
HarpeBa MeTajujia, IPUHIIUIIOM €T0 JICUCTBHUS, CXeMaMHu
WHJMBUAYAJILHOTO HarpeBa u3aesui
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N3naraer cBeIeHUS O CYIIHOCTH,
BUJAaX W HA3HAYCHUU CKOPOCTHBIX
METOJIOB HAarpeBa JeTajleu.

Bricka3biBaeT o0mIMe CyKACHUS O
O HaA3HAYCHUM U  KOHCTPYKIIUHU
YCTAHOBOK [IJI1 HarpeBa TOKaMu
BbicOKOM  yactotel (TBY) wu
MIPOMBIIICHHOU YacTOTEHI,
YCTaHOBOK JJIsl KOHTAKTHOTO HarpeBna
W Harpema ra30KHUCIOPOIHBIM
MJIaMEHEM, YCTaHOBKa JIJI1 HarpeBa B
AJIEKTPOJIUTE.

OnucblBa€T  KOHCTPYKLHIO U
NPUHIUI paboThl 000PYI0BaHUS JIs
ckopocTHOro Harpesa. [IpouszBomut
BBIOOp palHOHAIBHON CXEMBI
WHJUBUIyaJIbHOTO HarpeBa W3Jeus
u 000pynoBaHuUs VTS eé
OCYIIECTBJICHHUS.




Ilesb M3y4eHus: TEMbI Coaep:xaHue TeMbl PesyabTar
Tema 3.9. lonoiHuTe1bHOE 000PY/I0BAHME
TEePMHUYECKHX LIEX0B
Jlate mnonsTHE 00 00OpYAOBaHHU OOopynoBaHue Jisl OYUCTKH JieTaneil. MoeuHble Oaku WN3naraer CBEJICHUS 00
JUISL OYUCTKHU JETAJIEH. Y MOEYHBIC MAIIUHBI, UX KOHCTPYKIIHSI, IPUMEHEHHUE. 000py10BaHUU TUIS OUYUCTKH
CdopmupoBaTh npeAcCTaBIeHUE O | YCTAaHOBKA JJIS YIbTPa3BYKOBOW OUMCTKU 3arOTOBOK. JeTaJIEH.

Ha3HAYCHUM W TPHHIOHNE PabOTHI
MOCUHBIX OaKOB M MAllllH, YCTAHOBOK
TUTST yIIBTPa3BYKOBOM OUYHCTKH
3aroTOBOK, arperaTtoB s
JIpoOecTpyHHON OUMCTKU 3aTOTOBOK.

CdopmupoBaTh TpenCTaBICHUE O
YCTPONCTBE, HA3HAYCHUU W TIPUHITUTIC
GYHKIIMOHUPOBAHUST  00OPYIOBAHUS
TS MPaBKHU JIeTajieu hocJie
TepMOOOPaOOTKH,
MacCJ00XJIAIUTEIbHBIX  YCTAHOBOK |,
buIbTPOB  JUISI  OYMCTKM  Macla,
YCTaHOBOK TUTST MOJTyYSHUS
KOHTPOJUPYEMBIX aTMochep.

Jate  moHATHE O  mpaBUiIax
0e30MacHOCTH W MPOMBIIIJICHHOM
CaHUTapuu Tpu  padote Ha
BCIIOMOT'aTeNIbHOM 000PYOBaHUHU.

KoHcTpykius arperaToB asist ApoOECTpyHHON OYUCTKA
3aroTOBOK

Tema 3.10. BcnomoraresibHOe 000pyA0OBaHMe
TePMHUYECKHX LIEX0B

O6opynoBaHue JJis MPABKHU JieTajae mocie
TepMOOOPabOTKH (ITPECCHI).

KoHcTpyKIusi MaciooxJiaJuTelbHbIX YCTAHOBOK
OWIbTPHI 11 OYUCTKU Macja. Y CTAaHOBKH JJIA
MOJTyYEHHUsI KOHTPOJIMPYEMBIX aTMochep, UX
Ha3HA4YCHHUE.

[IpaBuna 6€30MacCHOCTH ¥ MPOMBIIIIICHHOM
CaHUTApHUU MpHU paboTe Ha BCIIOMOTaTEIbHOM
000py10BaHUM.

BrickaspiBaeT 0o0IIME CYKACHHS O
O HA3HAYCHWU W TPUHIUIE PabOTHI
MOCYHBIX  0akOB W  MalIlUH,
YCTAaHOBOK  JJII  YJbTPa3BYKOBOM
OYHCTKH 3aroTOBOK, arperaToB s
IpoOecTpyHON OUUCTKU 3aTOTOBOK.

OnuceiBaeT YCPOMCTBO,
Ha3HAUYCHUE U U TIPUHIHAI
GyHKIMOHUPOBaHUS  000PYIOBAHUS
TS [IPABKHU neraneu nocJjie
TepMOOOPadOTKH,
MacCJI00XJIaIMTEIbHBIX YCTAaHOBOK ,
GuUIBTPOB NI  OYMCTKH  Macia,
YCTaHOBOK TUTST TIOJTyYCHHUSI

KOHTPOJIMPYEMBIX aTMocdep.

Wznaraer mpaBuia 0€30MacHOCTH
¥ TPOMBIIINICHHOW CaHUTApUU TIPH
pabote Ha BCIIOMOTaTeILHOM
000py1I0BaHUMU.

24




=

HRO©o~NOo O~

12,
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,

28.
29.

0.
1.

3. BOITPOCHI JIsI CAMOKOHTPOJIA*

[TosicuuTe Ha3HAYEHNE U IPUHLIUII AEUCTBUS OapabaHHBIX CYIINJ;

[TosicHuTE Ha3HAYEHNE U NIPUHIUI IEUCTBUS YCTAHOBKY IS CYIIKU U OXJIAXKICHHUS
IIECKA B KHUIIAILIEM CJIOE;

[losicHUTE Ha3HAYE€HHWE W NPUHLMUIT JCUCTBHsS YCTAHOBKM Ui CYLIKM IIECKa B
ITHEBMOIIOTOKE;

[TosicHuTe Ha3HaYEHWE U TPUHIIUI ICHCTBHS BaJIKOBOM IPOOUIIKH;

[TosicHuTe Ha3HaYEHUE U TPHUHIIMUI IEHCTBHUS MOJOTKOBOU IPOOUIIKH;

[losicHUTE HA3HAYEHUE U IPUHLMUII JCHCTBUS IIAPOBOU MEIbHULIBL,

[TosicHuTe Ha3HaYEHWE U TPHUHIIUI I€WCTBHS BUOPALIMOHHON MEIIbHUIIBL;
[TosicHuTe Ha3HAYEHNE U IPUHLUI IEUCTBUS KATKOBBIX CMECUTEIIEH;

[TosicuuTe Ha3HAYEHNE U IPUHLIMII AEUCTBUSI LIEHTPOOESKHBIX CMECUTENEH;
IlosicHuTEe HA3HAYEHUE U IPUHLMII JEUCTBUSA YYyIIKOJIOMA;

[Tosicaute Ha3HaueHWE M NPUHUUN JAEHCTBUS BBIOMBHOM 3KCIIEHTPUKOBOIA
pELIETKY;

[Tosicuure, kakoe  00OpyAOBaHHWE MPUMEHSIOT ISl OYUCTKU OTPabOTaHHOM
(hOpMOBOUHOM cMECH OT METAINTNYECKUX BKIIFOUEHUH;

[losicauTe, kakoe  OOOpyAOBaHUE MPUMEHSIIOT MJI IPOCEHBAHUS CHITYYHX
MaTepHUAJIOB;

OnummTe CyIIHOCTh Ipoliecca M IpUMEHsieMoe O0OpyJoBaHUE ISl JIMUThS B
000JI0OYKOBBIE (POPMBI;

OnummTe CyIIHOCTh IMpoliecca M IpUMEHseMoe O0OpyJdOBaHUE JUIsl JIUThS B
MeTauinyeckre GopMbl (KOKUIIb);

OnumuTe CyHIHOCTh IMpoliecca M MpUMEHseMoe O0OpyIOBaHUE ISl JIUThS IOJ
JIaBJICHUEM;

[TosicuuTe Ha3HAUEHUE W MPUHIIMII AEUCTBUS 00OPYIOBaHMS AJI1 OUMCTKHU BO3AyXa
B JJUTCHHBIX IeXaX;

IlosicHuTe Ha3HayeHWE W MPUHLMI JEUCTBUA IApOBO3AYLIHBIX MOJIOTOB
OIHOCTOPOHHETO JCUCTBUS,

IlosicHuTe Ha3HauyeHWE W MPUHLMI JEUCTBUA IApOBO3AYLIHBIX MOJIOTOB
JIBYCTOPOHHETO JIEUCTBUS;

Onummrre yCTpOMCTBO IMApOBO3AYLIHBIX MOJOTOB. llosicHTe Ha3zHadeHwHe
OCHOBHBIX Y3JIOB;

[losicHuTE Ha3HAYE€HWE W MNPUHIUI JEUCTBUS IMHEBMAaTUYECKUX MOJIOTOB
OIHOCTOPOHHETO JCHUCTBUS,

[losicHuTe Ha3HAYe€HWE W MPUHIMUI JCUCTBHAS ITHEBMATUYECKUX MOJIOTOB
JIBYCTOPOHHETO JIEUCTBHUS;

[TosicuuTe Ha3HAYEHHE U IPUHIIUII AEHCTBUSI BAHTOBOTO (DPUKIIMOHHOTO IMpPECca;
[losicHuTE HA3HAYEHUE U IPUHLMII JEUCTBUSA HIEKTPOBUHTOBOIO Mpecca;
IlosicHuTE HA3HAYEHUE U IPUHLMII JEHCTBUSA THAPOBUHTOBOTO IIPECCa;

Onummre  yCTpPOMCTBO, TMOSCHUTE HA3HAYE€HWE M NPUHLUO  JEHCTBHS
Oec1raboTHOr0 MOJIOTA;

[TosicHuTe OCOOEHHOCTM KOHCTPYKLMH M TMPUHLMIA JEHCTBUS T'MIPOIIPECCOBOI
YCTaHOBKH;

[TpuBenute KIaccUPUKALUIO THIPABINYECKUX ITPECCOB;

[TpuBenure OCOOEHHOCTH KOHCTPYKLMH, a TaKKe JOCTOMHCTBA M HEIOCTATKH
HACOCHOT'0 0€3aKKyMYJIITOPHOTO NPUBOJIA;
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[IpuBenuTe OCOOEHHOCTH KOHCTPYKLHH, a TakXke JOCTOMHCTBA W HEAOCTATKU
HAaCOCHOT'0 aKKYMYJISITOPHOTO MPUBOJIA;

[TosicHuTe Ha3HauYeHHE U OCOOEHHOCTH KOHCTPYKIMHU MYJIbTHUIUIMKATOPHOIO THIA
MIPUBO/JIA;

[IpuBeauTe KnaccupuKauio, HA3HAYEHUE U TPUMEHEHUE KPUBOIIMITHBIX MAIIVH;
[IpuBeauTE TUIOBYIO CXEMY KPUMBOLIMIHOIO Ipecca. [loscHuTe npuHIUI padoThI.
OnummTe pexuMbl padoTBhI;

[TosicHuTEe HA3HAYEHHUE U TPUHLIMI AEHCTBUSA TOPU30HTATIBHO KOBOYHOM MAIIIVHBI;
[TpuBeauTe KIaccubukao 000pyI0BAHUS TSl TEPMUYECKON 00pabOTKH;
[losicHUTE HA3HAYEHUE U YCTPOUCTBO KAMEPHOM TOIUIMBHOM I1E€YH;

[losicHUTE HA3HAYEHUE U YCTPOMCTBO KAMEPHOM AJIEKTPOIIEYH CONPOTUBIICHHUS;
[losicHUTE HA3HAYEHUE U YCTPOMCTBO IIAXTHOM NEYH;

[losicHUTE HAa3HAYEHUE U YCTPOKMCTBO BAaKYyMHOM I€YH;

[TosicHuTe Ha3HAYEHHE U YCTPOMCTBO NeUel — BaHH C BHEITHUM 00OTPEBOM;
IlosicHuTE HA3HAYEHUE U YCTPOUCTBO DJIEKTPOIHOM I1€YU — BaHHBI;

IlosicHuTE HA3HAYEHUE U YCTPONMCTBO KAMEPHOU I1€YU C BBIKATHBIM IIO0M;
[losicHuTE HA3HAYEHUE U YCTPONUCTBO KAMEPHOM I1€YU ¢ KOHBEHEPHBIM II0JI0M;
[TosicHuTe Ha3HaYEHUE U YCTPOMCTBO OapabaHHOMU Meyu;

[losicHUTE HA3HAYEHUE U YCTPOMCTBO KOHBEUEPHBIX MEYEH;

Onummre CynHOCTh MHAYKIIMOHHOTO HAarpeBa U3JIeIIni;

Onumure CynHOCTh HarpeBa U3AEIUM B AIEKTPOJIUTE;

OnummTe npouecc 1 000pyA0BaHKE JIJIs1 OUMCTKH JIETajleil TpaBICHUEM;
OnummTe npouecc 1 000pyA0BaHHE JIJII MEXaHUYECKOW OYUCTKHU JETalIeH;
[TpuBenuTe KIaccupUKAIMIO U yCTPONUCTBO O00OPYAOBAHUS I MOMKH JIeTaleH;

* IlpuMevaHme: BOMIPOCHI sl CAMOKOHTPOJIS BBIHOCSITCS Ha 0043aTENbHYIO
KOHTPOJIbHYIO Pa0O0Ty IO JUCHUILINHE « TeXHOI0rnueckoe 00opy10BaHUE
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4. CHMCOK PEKOMEHAYEMbIX HCTOYHUKOB JIUTEPATYPbBI*

Pasznea 1. JIuteliHoe 000pyIoBaHUE

OcHnoBHas:
1. AxcenoB IIL.LH. OOopynoBanue JUTEHHBIX 1E€XOB. YUYeOHMK  JJIs
MalIMHOCTPOUTENbHBIX  BYy30B. M3a. 2-e, mepepad. wu jom.- M.

Mammunoctpoenue, 1977r. — 510 c., un.

2. Cocuenko M. H., Cearkmn b. K. OOmass TexXHOJOrus JHATECHHOIO
MpOU3BOACTBA. - M.: Mammnoctpoenue, 1975 r.- 375c., un.

3. Marseenko U.B., Tapckuii B.JI. O6opynoBaHue TUTEHHBIX LIEXOB: YUYEOHUK
JUTS yYaIIUXCsl CPETHUX CHEIHAIbHBIX YUYEOHBIX 3aBeACHUMN — 2-¢ 3. nepepao.
u jom. - M.: Mammnoctpoenue, 1985r. - 400c., ui.

JlonoJiHUTEILHAS

1. CrenanoB O0.A. u np. TexHonorusa auTeitHOro npou3BoAcTBa. CrienuanbHbIe
BUJIbl JIUThS. YUYEOHHMK JjIi BY30B IO CHEHUAIBHOCTIM «MamuHel u
TEXHOJIOTUS JTUTEUHOTO MPOU3BOACTBAY», «JIMTEMHOE MPOU3BOACTBO YEPHBIX U
nBeTHBIX MeTauioB» / FO.A. Cremanos, I'.®d. bamannun, B.A. Peiokun; Iloxg
pen. FO.A. Crenanosa, M.: Mammnoctpoenue, 1983r. — 287c¢., ui.

Pasnen 2. Ky3HeuHo-nnpeccoBoe 000pyaoBaHue
OcHoBHas:

1. A.H. bankeroB, FO.A. bouapos, H.C. Jlo6punckuii, E.H. Jlanckoii, B.®.
[Ipeiic, W.J. Tpodumor Ky3sHeuHo-mraMrnoBouHoe oOopyaoBanue. M.,
«MammuHocTtpoenue», 1970.

2. Kysneuno-nipeccossie mammHsbl. llerinos B.®., Makcumos JLIO., JIuan B.IT.,
«Mammunoctpoenuey, 1968, 344c., Tabn. 25, ui. 233.

JlomotHUTEILHASA:

1. Ky3HeuHO-IITaMIOBOYHOE o0opyoBaHue: y4eOHUK JUISL
MammHocTpouTenbHbiXx By30B / A.H. bankeros, HO.A. bouapos, H.C.
Ho6punckuii u ap.; [Toxg pen. A.H. bankeroBa u E.H. Jlanckoro. — 2-e¢ u3ga.
nepepad. u gon. - M.: MammHoctpoenue, 1982. — 576c¢.

2. XXusoB JI.U., OBunnnukoB A.I'., CknagunkoB E.H. Ky3HeuHo-mmTaMnoBo4Hoe
obopynoBanue: YueOnuk s By3oB / Iloxg pen. JL.U. XKusoma. - M.: U3n-Bo
MI'TY um. H.O. baymana, 2006.-560c.:ui.

3. bouapor [0.A. Ky3HeuHo-mramnoBouyHoe 000py/I0BaHUE: YUSOHUK TSI CTY/I.
Bbicl. yueO. 3aBemenmii / FO.A. bouapoB. — M.: Uznmarensckuii mEHTP
«Axagemus», 2008. — 480c.

4. lernoB B.®., Makcumon JL.YO., JIunn B.I1. Ky3HeuHo-TipeccoBbIe MaIlIUHBI:
y4eOHUK JIJI1 TEXHUKYMOB T10 CHEUAbHOCTU « Teopus, KOHCTPYKIUS U pacyeT
Ky3HEYHOMNPECCOBBIX ~MAIllMH».- 2-¢ u3A. Tnepepad. u jgom. — M.:
Mammunoctpoenue, 1979. — 304c., ui.

Pa3znes 3. O00opyaoBaHNe TEPMUYECKUX LIEXOB
OcHoBHas:
1. Hukomaes E. H. Tepmmueckas o0paboTka MeTauioB U 00OpyJAOBaHHE
TEPMHUYECKHUX 11IEX0B - M.: «Bbicmas mxkona», 1980 r. — 192 c., uin.
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2. lonorop TI'.Il., KoumakoB E.A. OO6opynoBaHue TEpPMHUYECKHX LIEXOB U
J1a00paTOpuid UCTIBITAHUS METALIOB. - M: Mamunoctpoenue, 1988 r. — 332 c.,
WII.

JlonmostHUTEILHAS

1. Pycrem C.JI. O6opynoBaHue TepMUYECKUX IeXOB. — M.: MamumHocTpoeHue,
1971 1.

2. O6opynoBanue Tepmuueckux 11exoB. Cokono K.H. — 2-e u3z., nepepad. u gor.
— Kues; Jloneuk: Buia mkona. I"'omoBHoe u3a-Bo, 1984. — 328c.

* IlpuMeyaHuWe: NpU BBINOJHEHUH KOHTPOJIBHOW paOOThl  yYalIMiCS MOXKET
UCIIOJI30BaTh KPOME PEKOMEHJOBAaHHOM JIMTEpaTyphbl JHO0YI0 €My JAOCTYIHYIO, B TOM
YHCJIE 3JICKTPOHHBIE HCTOYHHKH.

HopMaTHBHO — TeXHMYeCKAas JJUTepaTypa

1.
2.

NG

10.

11.

12,

13.

14,

15.

16.

17.
18.

['OCT 7600-85E. MamuHbl Ky3HeUHOIpeccoBbie. O0IMe TEXHUYECKUE YCIOBHS.
['OCT 7284-80E. IIpeccel runpaBmnueckue KoBouHble. ['OCT 9408-83E.
[Ipeccyl  OJTHOKPUBOIIMIHBIE MPOCTOTO JCUCTBUS  OTKPBIThIE. (OCHOBHBIE
napameTpbl U pa3MepBbl.
'OCT 7023-70(ct. COB 1831-79). MamuHbl TOPU30HTATBLHO-KOBOYHBIE C
BEPTUKAIBHBIM pa3béMOM MaTpull. OCHOBHBIE MTAPAMETPHI U Pa3MEPHI.
['OCT 5.1160-71. MamuHel TOPU30HTAIBHO-KOBOYHBIE C BEPTHUKAJIbHBIM
pazbpémom mMatpull ycunueM 1250 tc moaenu B 1141.
['OCT 713-81E. Ilpeccol BunTOBBIE. OCHOBHBIC TTAPAMETPHI U pa3MEPHI.
['OCT 8249-84E (ct. COB 1832-79). Ho>XHHIIBI TUCTOBBIC C HAKIIOHHBIM HOMKOM.
['OCT 16434-80E. Banbipl KOBOUHBIE KOHCONIBHBIE. [lapameTpsl u pa3mepsl.
I'OCT 10665-80. Curta miockue BuOpanuoHHble. OCHOBHBIE TapamMeTpbl H
pa3Mephl.
I'OCT 15955-80. Cwmecutenu JoIacTHBIC 4YalleuHble. THMBI, OCHOBHBIC
napameTpbl, pa3Mepbl, TEXHUYECKHE TPEOOBaHMUS.
I'OCT 7020-75(ct. COB 3110-81). Mamunsl JjuteliHble  (OPMOBOUYHBIE
BCTpAXHUBAIOIIKE. TUIIBI OCHOBHBIE TAPAMETPHI.
I'OCT 19498-74(ct. COB 3109-81). Ileckomérsl dopmoBouHbie. OOImIHE
TEXHUYECKHUE YCIOBUSI.
I'OCT 10355-83. MamuHbl JUTEHHBIE CTEPKHEBBIE MOBOPOTHO-BBITSIKHBIC.
OO0111e TeXHUYECKUE YCIOBUS.
I'OCT 22096-84. Jlunum aBTOMATHYECKHE (POPMOBOYHBIC. THIIBI, OCHOBHBIC
apaMeTphl.
I'OCT 24774-81. Barpanku nuTelHbIE KOKCOBBIE. THIBI, OCHOBHBIE TAPaMETPhI U
pa3Mepsl.
I'OCT 10955-80. bapabGanbl OYHMCTHBIE JpPOOEMETHBIE  HEMPEPHIBHOTO
nerctBug. OCHOBHBIE MAPAMETPHI U Pa3MEpHI.
I'OCT 9451-84(ct. COB 3110-81). Mamwunsl autedinbie kokuiabHble. ['OCT
17198-71 (ct. COB 3110-81). Marunbl 1711 IEHTPOOEKHOTO JUTh. OCHOBHBIC
rapameTpsbl.
I'OCT 17588-81 Martuuns! 1J1s1 JIUTHS O JABJIIEHUEM.
I'OCT 18233-79. Mammunsl 1 000pyJOBaHHME JiA JHUTHS MO BBHIIUIABISEMBIM
MozessiM. OCHOBHBIE TAPAMETPHI U pa3MEPBI.
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5. TPEBOBAHHUA K O©POPMJIEHUIO U METOANYECKHUE YKA3AHUA 110
BBIITOJIHEHHUIO JTOMAIIHEN KOHTPOJIbHOU PABOTbI

Jlomarnssist koHTposibHas pabota (manee JJKP) — ato gopma tekymieit arrecranum,
KOTOpasi MPOBOAMUTCS C LEIbI0 KOHTPOJS  PEe3ylbTaTOB CAMOCTOSTEIBHOW padOThI
yyammxcs — 3a04HOM (opmbl OOyuyeHHs, KOOpAMHAIMM HX padOThl HaJ Yy4eOHBIM
MaTEpPUAJIOM B MEKCECCUOHHBIN ITEPUO.

JIKP BbInOSHSETCS y4allUMHUCA 3a04HOW (popmbl OOydeHHsT B COOTBETCTBHM C
MeToauueckuMH yKa3aHUSMU BBIIIOJIHEHUS JTIOMAIIHUX KOHTposbHBIX padot ([JKP) u
odopmiieTcs B COOTBETCTBUU CO CTaHIApTOM yupexnaeHus obpazoanust (CTO BI'TIK
001-2011), mmerommemcst B 6udmoteke niu Ha caiite YO BITIK.

3amanuss no BeimosiHeHHIO JIKP  cocraBiieHbl B COOTBETCTBMM C HPOrpaMMOM
yueOHON nqucuuIuinHbl - «TexHosmorunueckoe o0opynoBanuey. [IporpamMmmoit IUCHUIITUHBL
MU y4eOHBIM IUIAHOM MpeaycMoTpeHo BbinodaHeHue onHou JIKP. KontponbHas paborta
COCTOMT U3 JBYX YaCTEW:

1. TeopeTHYecKOW, KOTOpas BKJIOYAeT 3 TEOPETUYECKUX Bompoca (OauH
BOIIPOC MO  KaxAoOMy pasfeny auciuuiuimebl — «TexHomormueckoe
000pyIOBaHUEY);

2. TPaKTUYECKOM, KOTopas BKIIOYAeT 2 3aJauyd IO pacyeTy WM HaJlajke
000pya0BaHUSI.

Homep Bapmanta ydamumcs, BeimonsswoomuM JIKP, BeiOupaercss nmo mocieaHum
ABYM LIM(PpaM HOMEpa UHIUBUAYATbHON 3aU€THOM KHMKKH 10 TabauIaM, MpUBEICHHBIM
B METOANYECKUX YKA3AHUSAX.

IIpu opopmiIeHMH KOHTPOJILHOM Pa0dOTHI CJIeAyeT NPUAEPKUBATHCS CIIETYIOLIHUX
TpedoBaHMii:

1. KonrponbHas pabGota BbimosHsieTcss Ha juctax (opmara A4 (210x290 mm) c
MIPOHYMEPOBAHHBIMU ~ CTpaHMIIAMA W  paMKaMd  YCTaHOBJIGHHOTO oOpasiia  (cMOTpH
NPUJIOKEHMSI).

2. TexcroByto yactb JIKP criegyeT BBIMOIHATH JIFOOBIM U3 CIEAYIONIUX CIIOCOOO0B:

—MAIIIMHOIIMCHBIM; TEKCT TeyaTraeTcs Ha OJHOM CTpaHUIle JIMCTa uepe3 | umHTepBad,
pasmep mpudta 14 (npu umcne crpanur Oonee 50 momyckaercss B IEsIX yao0CTBa
MCTIOJIK30BaTh pasmep mpudra 12).

—MAaIlIMHHBIM, C TPUMEHEHHEM TMeYaTalomX | TpadUuecKuX YCTPONCTB BBIBOJA
OBM, TekcT nevaraercst uyepe3 1 uHTepBai, pasmep mpudta 14 (pu yucie ctpanull Oosee
50 momyckaercs B 1IeNsX y100CTBa UCIIONIb30BaTh pazmep mpudTta 12).

Paccrosinme Mexay 3arojloBKoM paszzaena (mojpasfena) W OpeablIyluM WU
MOCJEAYIONIMM TEKCTOM JIOJDKHO OBITh HE MEHee ABYX HMHTEpBaJoB. PaccrosHue Mexmy
CTPOKaMHU 3aroJj0BKOB MO/IPA3/IENIOB U MYHKTOB MPUMEHSIOTCS] TAKUMHU %K€, KaK U B TEKCTE.

B cootBerctBuu ¢ tpeboBanusimu ['OCT 2.105 u TKII 1.5-2004(04100) aG3arHbIit
OTCTYM JOJKEH OBITh OIMHAKOBBIM O BCEMY TEKCTY U PaBEH IISTH 3HAKaM.

3. [lepBslii TUCT pabOTHI — TUTYJIBHBIHN JIUCT — COJAEPKUT UH(POPMAIIMIO O HA3BAHUU
y4eOHOTO0 3aBEACHHUA W OTHCICHUS CIEHUANTbHOCTH, HAUMEHOBAHHME HW3Yy4aeMOM
TUCIUIUIMHBI, HOMEP KOHTPOJIBHOM paboThl, HOMEP BapHaHTa, a Takxke (HaMUIIUI0, UM,
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OTUECTBO Yy4alllerocsl W MpernojaBaTens, Wudp ydailerocs, HoMep Kypca W TpYMIIbl,
Ha3BaHHE CHECIMATBLHOCTH (CMOTPU MpHJao:kenue 1);

4. Bropoit muct pabotel — cojaepxkaHnue — onpenenser coctaB JKP wu
HOCJICIOBATEIBHOCTD €€ BBIMOJHCHUS (CMOTPY MPHJIOKEHHE 2);

5. [locnenoBaTenbHOCTH OTBETOB Ha MOCTABJICHHBIE BOIIPOCHI JJOJKHA BBIIEP’KUBATHCS B
COOTBETCTBUU C 3amaHueM. OTBET JOHKEH OBITh TOJHBIM MO CYIIECTBY UM KPATKUM II0
¢dopme. TeKCTOBYI0 4YacTh KOHTPOJBHON pabOThI HEOOXOAMMO CHA0XaTh PUCYHKAMH,
CXEMaMH | T.II. (CMOTPH MPHJIOKeHHe 3);

6. ITlpakTudeckass 4dacTh pabOTHI JOJDKHA COACpPKaTh (POPMYIHMPOBKY 3amdaHUs,
pacdetsl, cHaOxeHHble (opmynamu. CocraBustomue (HOpMyT JOKHBI HMETh
COOTBETCTBYIOIIUE MOSICHEHHUS M BBIBOJIBI (CMOTPY NMPHJIOKeHHE 4);

/. 3aKOHUMB KOHTPOJBHYIO palOTy, YYallWiics [IOJDKEH NPHUBECTH IepedYeHb
JUTEPATyphl, HCHOJIB30BAHHOW TIPU U3YYEHUM Marepuana. TekcroBas 4acThb
KOHTPOJIbHOM paboOThl JIOJDKHA COJEPKAaTh CCHUIKM Ha MCIOJb3yeMble HMCTOYHUKU
COTJIACHO CIIHUCKY UCIOJIb30BAHHBIX NUCTOYHUKOB;

8. PaboTy cieayeT BBINOTHATH YETKO, AKKYPATHO ¥ TPAMOTHO, B KOHIIE OCTaBIISThH
JIUCT JUIsl PELICH3UH,

9. Ilpu 3aTpyIHEHNH B BHITOJIHEHNH KAKOTO-TMO0 3a/TaHKUS YIAITIHACS MOYKET OOPATHTHCS K
MPENoIaBaTeNto 3a KOHCYJIbTAIUEH;

10. IIpu wm3ydyeHun 0OOpYAOBaHHS HEOOXOIMMO HCIOJIB30BATh OMBIT MEPEIOBBIX
NPEANPUATAN MO IKCIUTyaTalud OOOpYJIOBaHMS, €r0 aBTOMAaTH3allMd UM MEXaHU3alluH,
OCHAIIEHUIO POOOTOTEXHUYECKUMHU KOMIUIEKCAMH, MAHUITYJISTOPaMH, JOCTHUKEHUSIMHU
3apy0eKHOM HAyKH M TEXHUKHU. 3HAUUTEIIBHOE MECTO JIOJHKHO OBITh OTBEJCHO BOIpPOCaM
MOBBIIEHNS  KAuecTBa, [MPOU3ZBOAMTEIBHOCTH, HAJEKHOCTH H  JOJTOBEYHOCTH
TEXHOJIOTHYECKOT0 000pYyI0BaHMUS.

OnenuBarotcst JIKP oTMeTKO: «3a4TeHO», «HE 3aU4T€HO» (CMOTPH TaOIHILy 1).

Taoauna 1 -Ilokazarenu ouenku JAKP nmo yyeonoii qucuunimnte «TexHogoruueckoe
o0opyroBaHue»

OTMeTKa IToxa3zaTenu onieHKH

HecoorBerctBue Bapuanty J[JIKP, BocnpousBeneHne wyactu
porpaMMHOro yuyeOHoro martepuana ((¢pparMeHTapHbId Nepeckas u
He nepeyucienne OOBEKTOB HU3YyYEHHUs, OTCYTCTBHE IOSCHSIOLIUX
3a4T€HO  [pUCYHKOB U (GOpMyJ), Hamuyue TrpyObIX CYIIECTBEHHBIX OIIUOOK,
HapylieHue MeTOAMYEeCKuX ykazanuii B odopmienun JIKP,
OTCYTCTBHE CIIMCKA MCNOJb30BAHHON JTUTEPATYPHI.

PackpeITHe CYIIHOCTH BOIIPOCOB, OINMCAHUE PACCMATPUBAEMOIO
00OpyJI0BaHMs, MOSCHEHHE €ro Ha3HauyeHUs, MPUHIUIOB PabOThl U
SKCIUTyaTaliui. BpisBiieHHe U 000CHOBaHHE 3aKOHOMEPHBIX CBS3EH,
MIPUBEACHUE MPUMEPOB U3 NpakTUKU. DopMynrpoBaHUE BBIBOJOB.
OTCcyTCTBHE CYHIECTBEHHBIX OLIMOOK M HApyUIEHUH METOJMYECKHX
ykazanuii B opopmiienuu JIKP.

3a4uTeHo

BBINOTHEHHYI0 KOHTPOJIBHYIO pad0Ty HEOOXOJMMO CBOEBPEMEHHO, B COOTBETCTBUU
C y4eOHBIM rpa)KOM TPYTIIIbI, MPEICTABUTH METOAUCTY 3a04UHOTO OTJIEICHHUS KOJUIEKA.
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ITpoBepka U peLieH3UpOBaHUE AOMAIIHEN KOHTPOJIbHON pabOThl OCYIIECTBISETCS
MIPENoAaBaTeieM COOTBETCTBYIOIIEH IUCUUIUIMHBI B TEYEHHE / JHEW CO JOHA €€
NOCTYIUJIEHUS HA 3a09YHOE OT/IEIICHHUE.

JIKP, BbImonHeHHas ¢ IpyObIMH CYIIECTBEHHBIMH OLIMOKAaMH U HApYyLIEHUEM
CTaHIapTa yd4eOHOro 3aBefCHHUs MpU O(GOPMIICHHH, BO3BPAILACTCS YydYalIeMyCs C
YKa3aHHEM IIPUYMH BO3BpATA.

Pe3ynbTarhl IpOBEPKM JOMAIIHUX KOHTPOJIBHBIX PabOT yUyaIIuxcsl 3amUChIBAIOTCS
IIpernoaaBaTess MU Kojuteaka B )kypHane ydera JIKP Ha 3a0uHOM oTneneHun.

[Tocne mosyueHus: 3a4TEHHON paOOThl yYalUKCs AOJKEH BHUMATEIbHO M3YYHUTh
pelieH3uto, OOpaTUTh BHUMAaHWE Ha JIOMYIICHHbIE OMIMOKM, AO0paboTaTh MaTephal K
UTOrOBOMY KOHTPOJIXO 3HAHUM.

He3aureHnHas paboTa WU BBINOJHSAETCS 3aHOBO, WM NEPEEIBIBAETCS YaCTUYHO
10 YKa3aHWIO IPETogaBaTels.

s nomycka K o0si3aTeNbHON KOHTPOJBbHOUM paboTe ydamemycss He0OX0auMO

BBITIOJTHUTD HKP, CcAcCJIaThb BCC H€O6XO,Z[I/IMI>IC HUCIIPpAaBJICHU, YKAa3aHHBIC
IpermoaaBaTciICM B PCUCH3UM.
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6. TABJINIA BAPUAHTOB 3AﬂAHI/IfIf[JIH BbIIIOJTHEHUS
TEOPETHYECKOH U TIPAKTHYECKOHU YACTH JOMAIITHEN
KOHTPOJIBHOU PABOTbI

Tabauna 2 — BapuanTsl 3a1aHuii (110 1BYM NOCJIeTHUM MU(pPaM 3a4eTKH)

3ananue 3ananue

Ne Teopernueckas Hp::::;me Ne Teopernueckas | [IpakTuuec

Bapuanra 4acThb qACTE Bapuanra 4acThb Kasl 4acTh

Bompoc Ne 3amaua Ne Bompoc Ne 3amaua Ne
00 1 42 | 71 1 6 50 10 63 95 1 8
01 2 43 | 72 1 6 51 11 64 96 1 8
02 3 44 | 73 1 6 52 12 65 71 1 8
03 4 45 | 74 1 6 53 13 66 72 1 8
04 3) 46 | 75 1 6 54 14 67 73 1 8
05 6 47 | 76 1 6 55 15 68 74 1 8
06 7 48 | 77 1 6 56 16 69 75 1 8
07 8 49 | 78 1 6 57 17 70 76 1 8
08 9 50 | 79 1 6 58 18 42 77 1 8
09 10 | 51 | 80 1 6 59 19 43 78 1 8
10 11 | 52 | 81 2 10 60 20 44 79 2 9
11 12 | 53 | 82 2 10 61 21 45 80 2 9
12 13 | 54 | 83 2 10 62 22 46 81 2 9
13 14 | 55 | 84 2 10 63 23 47 82 2 9
14 15 | 56 | 85 2 10 64 24 48 83 2 9
15 16 | 57 | 86 2 10 65 25 49 84 2 9
16 17 | 58 | 87 2 10 66 26 50 85 2 9
17 18 | 59 | 88 2 10 67 27 51 86 2 9
18 19 | 60 | 89 2 10 68 28 52 87 2 9
19 20 | 61 | 90 2 10 69 29 53 88 2 9
20 21 | 62 | 91 3 7 70 30 54 89 3 10
21 22 | 63 | 92 3 7 71 31 55 90 3 10
22 23 | 64 | 93 3 7 12 32 56 91 3 10
23 24 | 65 | 94 3 7 73 33 S7 92 3 10
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7. BOITPOCBI AJI51 BBIIIOJTHEHUSI TEOP}ETH‘IECKOFI YACTH
JOMAIIHEN KOHTPOJIBHOU PABOTbI

Pa3znen 1 O0opynoBanue JUTEHBIX LEXOB

[TpuBeaute ob1IMe cBeACHUS 00 YINIOTHEHUU (HPOPMOBOYHBIX CMECEH.

OnummTe cnocoobl MATUHHON POPMOBKHM M METO/IbI YIUIOTHEHHUS.

[TosicauTe criocoObl U3BJICUCHUS MoJIeel 13 hopM.

[IpuBequTe KOHCTPYKUMM UM TMOACHUTE NPUHIMUI pabdOThl MalluH s

IPUTOTOBJICHUSI CTEPKHEH.

[TosicuuTe Ha3HAYEHHE W MPUHLMUIT pabOTHI MPECCOBBIX (POPMOBOYHBIX MAIIIKH.

[Tosichute Ha3HaueHWE ¥ OPUHLUI PaOOTHl BCTPSIXUBAIOIMIUX (OPMOBOYHBIX

MaIIIHH.

7. TlosicHuTe Ha3HaueHUE U TPUHLOUN PabOTHI MECKOAYBHBIX  MAIIIHH.
OxapakrepusyiTe nporecc.

8. YkaxuTe Ha3HaUYCHHE MMeCKOMETOB. ONMUIINTE KOHCTPYKITUU U pabOUnid IIPOIIECC.

9. OmumuTe Ha3HaYeHWE W (PYHKIMOHUPOBAHWE TMOTOYHOW JUTCHHOW JIMHHH,
TUIOBOT'O JINTEMHOI'O KOHBENEpA.

10.OnumuTe TUMOBYIO ~ MEXaHM3alMIO CcKiaga  (OPMOBOYHBIX MAaTEpUasOB.
[Tosicuute mpuHLIMI PabOTHI IPUMEHSIEMOI0 000PY10BaHUSI.

11.0OnumunTe KOHCTPYKIMHU OYHKEPOB 111 (POPMOBOUHBIX MAaTEPUaAIOB U CMECEH.

12.TlosicHuTe HA3HaYEHWE W MPUHIIMI PAOOTHI 3aTBOPOB, MUTATENICH U JO3aTOPOB.

13.0Onumute 060pynoBaHHEe, MPUMEHSIEMOE I TPAHCIOPTHPOBKU (POPMOBOUHBIX
MarepuasioB u cMmecell. [losicuute npuHImn padboThI.

14 TlpuBenuTe OCHOBHBIC KOHCTPYKIIMH U MOSICHUTE Ha3HauY€HWE M MPUHIUI paOOThHI
CYIIWJI JUIS TIeCKa U TIIUHBI.

15.TTpuBennuTe OCHOBHBIE KOHCTPYKIIMH U MOSICHUTE Ha3Hau€HUE M MPUHIUI paOOThHI
JTPOOUJIOK.

16.ITpuBennTe OCHOBHBIC KOHCTPYKIIMH U MOSICHUTE HAa3HAYCHWE W IMPUHLUI PabOTHI
MEJIbHHIL.

17.TlosicauTe  Ha3HAuYCHUE U TOpUHOUO  paboThI ANEKTPOMArHUTHBIX
KEJIC300THACIIUTEIEN.

18.Ilosicaute mpouecc npocenBanus. [IpuBenuTe OCHOBHBIE THUIIBI CUT U TOSCHUTE
MPUHITUT UX (PYHKITMOHUPOBAHUS.

19.TlosicHuTe Ha3HAuU€HHWE W OMNUIIMTE NPUHIUN JCHCTBUS 00OpYAOBaHUSA IS
TOMOTEHHU3ALUY U OXJIAXKICHHS OTPaOOTaHHOM cMecH.

20.ITosicauTe Ha3HaYEHUE pEereHepaIy OTpabOTaHHBIX (POPMOBOUYHBIX U CTEPIKHEBBIX
cMmeceil. OnuImITe METO bl M IPUMEHsIEeMOoe 000pyI0BaHUE.

21.0nuimTe Ha3HAY€HUWE W MNPUHLUI PadbOThl O00OpPYAOBaHMS Il HMPUTOTOBIICHUS
(OPMOBOYHBIX M CTEPIKHEBBIX CMECEH - CMEITUBAIOIINE OCTyHBI.

22.0nuiMTe Ha3HAY€HUWE W MPUHLMI PadOoThl 00OpYyAOBaHUS MJisi MPUTOTOBJICHHUS
(OpPMOBOYHBIX U CTEPIKHEBBIX CMECEH - MasITHUKOBBIE CMECHUTEIIH.

23.0numure Ha3HAYCHHWE W MPUHIMUN paboThl 00OpYAOBaHUS Ml MPUTOTOBICHUS
(OPMOBOYHBIX U CTEPIKHEBBIX CMECEH — JIOMACTHRIE U OapabaHHBIE CMECHUTEIIH.

24.0numure Ha3HAUYCHHWE W MPUHIMUN paboThl 00OpYAOBaHUS NJsl MPUTOTOBICHUS

(OPMOBOYHBIX U CTEP>KHEBBIX CMECEH - pa3phIXJIUTEIH

Pwnh e

e
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25.1lpuBenuTe TUMOBYI0 MEXAHU3ALMIO CKJIAOB IIMXThl YYT'YHOJIMTEHHBIX LIEXOB C
IUTABUJIBHBIMU OTACJICHUSIMU, 000PYI0BAHHBIMU BarpaHKaMHU.

26.0OnummuTte 000pyA0BaHUE CKJIAJ0B IIMXThl ()AaCOHHO-CTAJICTUTEHHBIX I[EXOB.

27.0nuimTe TEXHOJOTMYECKOe O0OpyJOBaHHME IUIABUIBHBIX M 3aJIMBOYHBIX
OTJICJICHU: BEHTUJISITOPBI JJIs1 BarPaHOK; JTUTEHHbIE KOBIIIH.

28.IlpuBenure Ha3HAuUE€HUE, OCOOCHHOCTH KOHCTPYKUMH ¥ TPHUHLHUIIOB pPabOThI
BBIOMBHBIX PEIICTOK.

29.Ilosicnute Ha3HAY€HHWE W MPUHIUN pabOThl  O0OpYIOBAaHUS ISl BBHIOMBKHU
CTEp>KHEMN U3 OTIIMBOK.

30.0Omnummre o6opyaoBanue A 00pyOKH, OUUCTKH, 3aUUCTKH U OKPACKH OTIMBOK.

31.IlosicauTe Ha3HAaueHWE U TPUHIMI PabOTHI 0O0OPYAOBAHHUSA MJIsA JPOOEMETHOMN
OUYMCTKH OTJIUBOK.

32.IlosicHuTe Ha3HAYCHUE W MPHUHIUIT PabOTHI MPOCTHIX (TAJITOBOYHBLIX) OapabaHOB
JUISL OYUCTKH OTJIMBOK.

33.0numure NPUHIUN NUIM(QOBAIBHBIX W OOJUPOYHBIX CTAHKOB IS 3a4YUCTKH
OTJIUBOK.

34.IlosicHuTe crienuanbHble METObl OUUCTKH OTJIMBOK: 3JICKTPOXUMHUUECKAsl OUHMCTKA,
AIIEKTPOTEpPMOMEXAaHUYECKasT OUYMCTKA; BHOpAIIMOHHAS OYMCTKA; Ta30IJIaMEHHAs
OYHUCTKA; DJIEKTPOTUAPABIUIECKAs OYMCTKA.

35.0mnumuTe KOHCTPYKIMN YCTPOUCTB IS OT/IETICHHS TTBLTH.

36.[losicaute  mpuHIMO — HEHTPoOOe)HOTro  NUThA.  ONUIIHTE  MPUMEHSEMOE
o0opynoBaHue U MPUHIUI €T0 PabOTHI.

37.1losicHUTEe TIPUHIMIT JUThsI B KOKWIb. ONUIINTE MPUMEHAEMOe 00OpyI0BaHHE U
IPUHIIUI €T0 pabOTHI.

38.[losicauTe mpUHLMI JIUThA NOJ  JaBieHueM. Onuiuure MpUMEHsieMoe
00opyi0BaHUE U MPUHIUI €T0 PabOTHI.

39.IlosicHuTe MPUHIUI JUTHI B 000JI0YKOBBIE (hOopMbl. ONUIIUTE TPUMEHSIEMOE
00opyi0BaHUE U MPUHIUI €T0 PabOTHI.

40.TTosicHUTe TPUHIMUIT JIUThSI 1O BBHIIUIABISIEMBIM U BbDKUTaeMbIM. OmnuImTe
npuMeHsieMoe 000pyI0OBaHUE U MPUHIIMI €T0 padOTHI.

41.TlosicHUTE MPUHITATT HETIPEPBHIBHOTO JIUThS, JIUThSI BAKYYMHBIM BCACHIBAHUEM JTUThS
BbDKHMaHueM. ONHIIUTE MpUMEHsieMoe 000pyA0BaHNE U TPUHITUT €T0 PaOOTHI.

Pazgea 2 O0opynoBaHue Ky3HEYHO-IIPECCOBOIO 1exa

42.1lpuBeante NPUHLMUIIBI IEUCTBUS U KIacCU(PUKALIMIO MOJIOTOB.

43.0numuTe KOHCTPYKIIMU U TIPUHITAT ICUCTBUS MapOBO3IYIITHBIX MOJIOTOB.

44 TlpuBenute omnvcaHWE KOHCTPYKUUW OCHOBHBIX Y3JIOB W JE€Tajeil KOBOYHBIX U
ITAMIIOBOYHBIX MAPOBO3AYIIHBIX MOJIOTOB.

45.0nuimTe KOHCTPYKIUIO MapopaclpeeIuTeNbHbIX YCTPOUCTB U YNPABJICHUE
MapoOBO3IYITHBIMU MOJIOTAMHU

46.1lpuBenute oOITME CBEICHUS O MTHEBMATHYECKUX MOJIOTaX. ONUIINTE TIPUHITUI UX
JICHCTBUS.

47.0nummre KOHCTPYKIIUIO BO3/1yXOpaCIpPEIEIUTEIbHBIX YCTPOWCTB
THEBMATUYECKUX MOJIOTOB. [losicHUTE pexuMbl pabOTHI.

48.1lpuBeaute o6IIME CBEACHHS O MEXaHMYECKUX MoJioTaxX. ONUIIUTE TPUHIIMIM
NENUCTBUSA MEXaHUYECKUX MOJIOTOB: (PPUKLUOHHBIE MOJIOTHI C IOCKOW; C PEMHEM
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MOJIOTHI C LEMbIO

49.TlosicHuTe 0COOEHHOCTH KOHCTPYKIIMU M PabOThI 0eCIIab0THBIX MapOBO3YIITHBIX
MOJIOTOB.

50.0OnumuTe NpUHIUI ASUCTBUS BUHTOBBIX MOJIOTOB (IIPECCOB).

5l. [losicHuTe  Ha3HAY€HHE W MOSICHUTE  NPUHUMN  (PYHKIIMOHUPOBAHHUS
THJIPaBIMYECKUX U Ta30BBIX MOJIOTOB.

52.IlosicHuTe Ha3HAUYEHHWE M TOSCHUTE MPHUHIMII JEUCTBUS BBICOKOCKOPOCTHBIX
ra30BBIX U B3PBIBHBIX MOJIOTOB.

53.1IpuBenuTe OCHOBHBIC CBENICHUS O (yHIAMEHTaX MOJIOTOB.

54 .TlosicHUTE NPUHLIMI IEUCTBUS THAPABINYECKOIO Mpecca. YKaKUTE NPUMEHSIEMBbIE
KUJIKOCTH U JIaBJICHUS.

55.0numuTe OCHOBHBIE Y3JIbl U J€TAIH TUAPABINYECKHUX MTPECCOB.

56.ITosicHuTE Ha3HAYEHHUE U OMUIIUTE OHOBHBIE KOHCTPYKIIMHU MYJIbTUILIIUKATOPOB.

57.0mummuTe KOHCTPYKIIMU THUIAPABIUYECKHUX TIPECCOB: KOBOUYHBIC TIPECCHI,
IITAMITOBOYHBIC ITPECCHI ; JUCTOIITAMIIOBOYHBIC  TIPECCHI, JINCTOTUOOUHBIC
IPECCHI.

58.0mumure KOHCTPYKUMHU TUAPABIMYECKUX IMPECCOB: MPYTKOBO-NMPO(UIbHBIE U
TPpYOHBIE MPECCHI; XJIaTHOIOMBI, IIPOIINBHBIE U MTPOTSKHBIC TIPECCHI.

59.0mummuTe KOHCTPYKIHUIO CHCIHATU3UPOBAHHBIX — THIPABIMYECKUAX IPECCOB
(mpoume mpecch ).

60.Onummre  CymHOCTH clocoba W NpUMEHseMoe 00OpyIoBaHHWE  TpuU
BBICOKORHEPTreTUYECKO 00pabOTKE JaBIEHUEM: IITAMIIOBKA B3PHIBOM.

61.0nummre CymHOCTH Cclocoba W NpUMEHseMoe 00OpyIoBaHHWE  TpuU
BBICOKOPHEPIETHYECKON 00pabOTKE NaBlIEHUEM: AJIEKTPOMAarHuTHas  (OPMOBKa;
T'HJIPOCTaTHYECKOE IPECCOBAHUE.

62.YkaxuTe OCHOBHBIE BU/bl KPUBOIIMITHOTO KY3HEUHO-TIPECCOBOIO 0OOPYIOBaHMSL.
[IpuBenuTe KIacCUPUKAIUIO KPUBOLIUIIHBIX MAalIHH.

63..IlosicHuTe KOHCTPYKIIMIO, MPUHIMI PabOThl KPHUBOIIUITHOTO Tpecca, PEXHMbI
paboTHI.

64.IlosicauTe Ha3HAUYECHUE W MPUHIMI PAOOTHI JIUCTOMITAMIOBOYHBIX KPHUBOIIUITHBIX
MPECCOB, YeKAHOYHBIX KPUBOIIUITHBIX ITPECCOB.

65.[TosicanTe Ha3HAYeHWE W MPHUHLUI PAOOTHl TOPU3OHTATHHO-KOBOYHBIX MAIINH U
Ky3[EeYHO-IIITAMIIOBOYHBIX aBTOMATOB.

66.0nummTe OCHOBHBIE y3J1bl KPUBOIIUITHBIX MAIIIUH

67.0nuimTe TpUHIMI pabOThl TUCTOTUOOYHBIX U TPYOOTHOOUHBIX MAIIIKH.

68.Ykaxxute o0opyaoBaHue sl pe3ky MeTaiia. [losicHuTe mpuHIMI ero JeiCTBUS.

69.[losicHuTe Ha3HAYEHWE W MPUHIUI PaOOThl KOBOYHBIX BajbI[OB, a TAKXKE CTaHOB
MPOAOJIbHOM, TTONIEPEYHON U TONIEPEYHO-BUHTOBOW MPOKATKHU.

70.ITosicHuTe Ha3HA4YeHWE W TPUHIMN PaOOTHl POTANUOHHBIX THOOYHBIX U
MPaBUJILHBIX MAITUH.

Pasznen 3 O0opyaoBaHue TepMUYECKOro 1exa

71.IlpuBenure KiaacCU(PUKALMIO U TOSICHUTE OCHOBHBIE 3JIEMEHTBHI KOHCTPYKIIMMA
II€YEH U HArpeBaTEJIbHbIX YCTPOUCTB.

72.0nuimTe OCHOBHbIE KOHCTPYKTUBHBIE 3JIEMEHTHI TIEUEH.

73.IlosicHuTe Ha3HAYeHHE KaMepHBIX neueid. Onuirte 0COOCHHOCTH KOHCTPYKIIUU U
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HOSICHUTE IPUHLIUIT PAOOTBHI.

74.ITosicHuTe Ha3HAUYEHUE IIAXTHBIX Mede. OnuimTe 0COOEHHOCTH KOHCTPYKIUHU U
HOSICHUTE IPUHLIUIT PAOOTBHI.

75.ITosicHuTE HA3HAYEHHE U OSICHUTE IPUHLIUIT pabOTHI 3JIEBATOPHBIX IEUEH.

76.ITosicuute HazHaueHWe nedyeil — BaHH. ONHUIIMTE 0OCOOCHHOCTH KOHCTPYKIMH U
MOSICHUTE TPUHLIMI PaOOTBHI.

7’7 .IlosicHuTe Ha3HAYEHHE U TTOSICHUTE IPUHIIUI PA0OTHI KOJIMAKOBBIX MEYEil.

78.IlosicHuTe Ha3HAYEHHUE TEUYEH C IIararoliuM U MyJbCUPYIOMUM mofgoM. Onuimre
0COOEHHOCTH KOHCTPYKLIHH U MOSICHUTE MPUHIUI paOOTHI.

79.1losicHuTe Ha3HAYCHWE TOJIKATCIBHBIX  TEYCH. Onuimte 0COOCHHOCTH
KOHCTPYKIIUU U MOSCHUTE MPUHIUI PAOOTHI.
80.ITosicHuTe Ha3HaueHHE KOHBEHEPHBIX TMEYEH. Onummre 0COOEHHOCTH

KOHCTPYKIIMU U MOSCHUTE MPUHIIUIT PAOOTHI.

81.IlosicHuTe Ha3HAYECHHE U MIPUHIUIT PAOOTHI MIPOTSKHBIX U PYUbEBBIX TIEUEH.

82.IlosicHuTe Ha3HAYECHHE U MPUHIUIT PAOOTHI €YU C BBIABUKHBIM ITOJIOM.

83.IlosicHuTe Ha3HAUYECHKE U IPUHITUIT PAOOTHI KapyCeIbHBIX U OapaOaHHBIX MeYeH.

84.TlosicHuTe Ha3HAYCHHE U MPUHIUIT PAOOTHI BAKYYMHBIX TICUEH.

85.[losicHuTe OCyIIECTBICHHE TMpollecca W MPHUMEHSIeMOoe OOOpyAoBaHUE s
CKOPOCTHOTO ¥ TIOBEPXHOCTHOTO HArpeBa: IIAMEHHBI HAarpeB; HarpeB B
AIEKTPOIUTE; MHAYKITHOHHBIN HATPEB.

86.[losicHuTe OCyIIeCTBICHHE TMpoliecca W MpHMEHseMoe OoOOpyAoBaHUE IS
CKOPOCTHOTO Y TOBEPXHOCTHOTO HarpeBa: Ja3epHbI HarpeB; HarpeB B
TICEBIOOKIKEHUOM CJIO€; MOHHBIA HAarpeB.

87.TlosicHuTe Ha3HAUYCHHE 3aKAJIOYHBIX 0AKOB M MAIIIHH.

88.1losicHuTe Ha3HAUYECHHE U IPUHITUIT PAOOTHI 3aKaJTOUYHBIX MAIIIMH U TIPECCOB.

89.VkaxuTe Ha3Haue€HHWE U TPUMEHEHHE OO0pabOTKH XOJIOIOM. Onumure
puMeHsieMoe 000pyTI0BaHHE.

90.[TosicHuTe Ha3HAYEHHUE U TIPUHITUT JEHCTBUS 000PYAOBaHUS JJIsl OUUCTKH JeTalleh

: TPABUJIbHBIE YCTAHOBKH; MOCUHBIE MAIIIUHbI

91.TTosicauTe OCyIIECTBIEHUE MPOIIEcCca U IPUMEHsIEMOe 000PYI0BaHHE IS IPABKHU.

92.0nummTe BCIOMOTaTeIbHOE 000PYIOBAHUE TEPMHUCCKHUX IIE€XOB: YCTAHOBKH IS
MIPUTOTOBJICHUS KOHTPOJIUPYEMBIX aTMocep.

93.0nummMTe HazHayeHWE U NOpUHIMN  (QYHKIMOHUPOBAHUS —arperaroB s
TEPMHUYECKON 1 XUMUKO-TEPMHYECKON 00pabOTKH.

94.0Onumute o0OpyI0BaHHE MeTaIOrpaduiecKor Jsabopatopuu: OpUOOPHI IS
MaKpOCKOITMYECKUX  HMCCIICOBAHWMA,  MPUOOPHI  JUIT  MHKPOCKOITMYECKHX
HCCIIEIOBAHUM.

95.0mumre obopymoBaHue JnabopaTopuil (PU3MUECKHX METOJOB HCHBITAHUM:
pUOOPHI ISl OOHAPYKEHUS MOBEPXHOCTHBIX U BHYTPEHHUX JE(EKTOB B U3CIUSIX

96.0mumurte obopyaoBaHue mabopaTopuii (U3HUECKUX METOJOB HWCIBITAHUIA:
MPUOOPHI JJIs1 KOHTPOJISI CTPYKTYPBI U TBEPAOCTH JCTAIICH.
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8. SAJAHUSA U PEKOMEHJALIUU JIJI1 BRINOJITHEHUS TIPAKTUYECKOM

3agaua Ne 1

YACTHU JOMAIIHENW KOHTPOJIbHOM PABOTHI

3agaHme: corjacHO BapuaHTa 3alaHug (CMOTpU Tabmuily 3) paccUuTaTh YCHIIUE
3anupanus npecc-hopMbl YCTAHOBKU TSI TUThS MO/ TABJICHUEM.

Ta6auna 3 — PacueTHble mapaMeTpsl 1Jis1 pemienus 3aaa4yu Nel

Ao T'uopocmamuuec- )
T Mamepuan omauexku Koe OasnieHue d,.m F,m
g, Mlla
00 AJTFOMAHUEBBIN CIJIaB 25 0,08 0,09
01 Bbponza 90 0,1 0,04
02 JlatyHb 50 0,15 0,1
03 I{MHKOBEI CILIaB 20 0,07 0,09
04 AJITOMUHHEBBIH CILIAB 35 0,1 0,07
05 Bponza 60 0,09 0,06
06 JlaTyHb 55 0,08 0,045
07 I{MHKOBBI CILJIaB 30 0,09 0,07
08 AJITOMUHHEBBIH CILIAB 55 0,1 0,05
09 bponsa 85 0,06 0,06
50 JlaTyHb 80 0,07 0,05
51 IluHKOBBII CILIaB 60 0,09 0,08
52 AJITOMUHHEBBIH CILIAB 40 0,08 0,08
53 bponza 70 0,15 0,065
54 JlatyHn 35 0,06 0,075
55 [{HKOBBIH CILIaB 40 0,07 0,07
56 AJITOMUHUEBBIH CILIAB 80 0,09 0,05
57 Bbponza 100 0,1 0,08
58 JlaTyHb 65 0,15 0,095
59 I{HKOBBI CILIaB 10 0,09 0,09
OO0mue cBeeHns:
Jlutbe TOA JIABJICHHEM SIBJISICTCS BBICOKOTIPOM3BOIUTEIHHEIM  CIIOCOOOM

IMOJIYy4CHUA OTJIMBOK C BBICOKON TOYHOCTBIO M YMCTOTOM ITOBCPXHOCTHU.

38



CymHocTh croco0a 3akiIodaeTes B TOM, YTO B METAJUTMYECKYI0 Pa3beMHYIO Mpecc-
dbopmy (dbopMmy IS JIUTHS TIOJ JAABJICHUEM), YCTAaHOBJICHHYIO Ha MAIIMHE, C BBICOKOU
CKOPOCTBIO TI0JT JaBJICHWEM ITOAAacTCs pacIUIaBIeHHbINH MeTaul. B mpecc-popme meramn
KPUCTAUIU3YETCS, U 3aTBEP/ICBIIIAs OTIIMBKA BHITAJIKUBACTCS M3 HEe.

JluTheM TIOA JABIIEHWEM HW3TOTOBJISIIOT TJIABHBIM OOpPa30M OTJIMBKH W3 IIBETHBIX
CIUTABOB: AJTIOMHUHHEBBIX, MAarHUEBBIX, ITMHKOBBIX, MEIAHBIX M Np. B Hacrosmee Bpems
HaYyaJId MMOTydaTh MO/ JaBJICHUEM OTIMBKHU U3 CTaJIH.

dopMUpOBaHUE OTIWBKHU MPH JUTHE MO IABJICHUEM MTPOUCXOAUT IIEJTMKOM B TIpecc-
dbopme. BBumy TOTO, 9TO JTUTHEM TOJ JABJICHUEM IOJIYYalOT TAKUE CIIOKHBIC OTIMBKH,
Kak V-o0pa3Hpleé BOCBMHUIIMJIMHIPOBBIC OJIOKM aBTOMOOWIBHBIX JBUTATENICH, KOpIyca
KapOIOpaTOpOB JIBHraTejcii BHYTPEHHErO CrOpaHHs, KOpIyca JJICKTPOJIBUTATEIICH,
BCEBO3MOJKHBIX TPHOOPOB, (hOTOAMMApaTOB, MHINYIIMX M IEYaTHBIX MAIIUH U T. H,
npecc-QopMBI IS JTUTHS IO TaBJICHUEM, KaK MPaBUJI0, HIMCIOT CIIOXKHYIO KOHCTPYKITHIO.
C 11110 MOBBIMICHUS CTOMKOCTH (YBEIMYCHHS YMCa ChbEMOB) M TOBBIIIICHUS KayecTBa
OTJIMBOK TIpecc-(pOpMBbI ISl JINThSI TIOJ JIABJICHUEM H3TOTOBJISIOT W3 JISTMPOBAHHOM
CTaJIk; OHU 00JIaJJaI0T BHICOKOM TOYHOCTHIO M YHUCTOTOM paboueii MOBEPXHOCTH.

B momenT 3amonHeHus (GOpMBI METaUIOM OH JAaBUT Ha CTCHKH, CTapasCh HUX
packpbITh. OCOOCHHO BEITMKO YCHIIME, HAPABJICHHOE HAa PACKPHITHE (HOPMBI B KOHESYHBIN
MOMEHT €€ 3aIOoJTHEHHUS, KOTJa MTPOUCXOIUT TUApaBIndeckuii yaap. [Ipu HegoctarouHOM
YCWIIMH 3amvpaHus (OpPMBI, TOJ MaBJICHHEM MeETajllla BO3MOXHO €€ pacKphITHE, H
paCIUTaBICHHBIA METAI 4epe3 oOpa30BaBINYIOCS IIETb MOXET BBITIJICCKUBATHCS U3
dbopmpl. [l MCKITIOUYECHHS pa3OpBhI3TUBAHUS METalIa, YTO HEIOMYCTHMO IO YCIOBHUSIM
MO’KapHON 0€30MacHOCTH, TEXHUKU O€30MacHOCTH W TEXHOJOTHH, YCHWIINE 3alUpaHUs
(GhopMBI JOJDKHO OBITh HECKOJBKO OOJBINE, YeM YCHIIHE, CO3/1aBaeéMO€ METalIOM Ha
PacKpbITHE (POPMBI.
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Pucynok 1 - 3anuparomue MexaHu3Mbl MAIIINH:
a — THPABIWYECKUN;, O — THAPOPBIYKHBINA; B — THAPOKINHOPBIYKHBIA, T — THIPOKIMHOBOU

B MammnHax i JIMThA MOJX JABJICHUEM NPUMEHSIOT Pa3JIMYHbIE MEXAHU3MBbI
3anupaHus (CMOTPU PUCYHOK 1): YHMCTO THUAPABIMYECKOrO, IIAPHUPHO-PHIYAKHOTO,
KJIMHOPBIYAXKHOTO U KJIMHOBOT'O THUMA. B ruIpaBInyeckoM MEXaHU3ME 3alUPaAHUs YCUIIAE
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3anmupaHus TepefaeTcsl Ha TMOJABIXKHYIO IUIMTY THUIPOLMIMHAPOM B  PBhIUYAXKHO-
IIAPHUPHOM — CHCTEMOW pbhIYaroB, a B KJIMHOBOM IPEABAPUTENHLHO OCYIIECTBISETCS
3aKpbITHE TIpecc-(POPMbI THAPOLMIMHAPOM, MOCIE YEro MIAPHUPHBIE YaCTH MEXaHU3Ma
3aMUPAIOTCS KJIMHOM.

B euodpasnuueckom mexanusme (pucyHoK 1, a) 3amuparoliee yCHIIHE, CO3JaeTcs
TOJIBKO THPABIMYECKUM IUIUHApPOM 1 Oosbmioro nuamerpa. K mpeumyriiectBam ero
OTHOCUTCS MPOCTOTA HAJIAJKH MO BbICOTE (OPMBI OTCYTCTBHE NEPEKOCOB IMOJBHKHON
IMTEL 4, a clenoBaTenabHO, IMOJydeHue Ooee TOYHOW OTJIMBKM, MpPU 3TOM
TeMIepaTypHble aeopMmali HE BIMAIOT Ha TOYHOCTh OTJIMBOK. HemocraTok 3TOrO
MEXaHU3Ma 3aKJIIYaeTcsl B OOJBIIOM pacxoae padodei >KUAKOCTH, 4YTO BbI3BIBAET
HE0OXOIMMOCTh yBEJIMUEHUs Oaka rujapoarperara. BemenctBue OObIION CKOPOCTH B
KOHIIE CMBIKaHMsI TpeOYIOTCS JOMOJHHUTEIbHBIE CMSTYarollue ycTpoicTBa. bwicTpoe
W3HAIIIMBAaHHUE YIUIOTHSIONIMX MAHXKET MIPUBOAUT K yTeUKe pabouel sKUIKOCTH.

B euopopviuasncnom mexanuzme (pucyHok 1, 0) 3ammparoriee yCHIIME CO37aeTCs
TUAPABINYECKUM IWJIMHIPOM 3 U CHUCTEMOM pPhIYaroB 2, YBEIWYUBAIOIIUX KECTKOCTh.
[IpenmymiecTBa MexaHHW3Ma: MEHBIIMA 00BEM HEOOXOAUMOW pabouel KUIAKOCTH IO
CPaBHEHMIO C THJPABINYECKUM 3a0pPOM, a CIEAOBATEIBbHO, U MEHbIIIAsl Macca MalluHBI;
OBICTPOXOJIHOCTh, HO C HEOOXOJUMBIM 3aMEJICHHEM MOJBWXHOW (TIuThl 4 1ipu
3aKpbIBaHUM (POPMBI; KECTKOCTh M HAJEKHOCTh 3alMpaHus (POpMbI; MEHBIINE TpeOo-
BaHMS K THJIPOAMNIIApaType, a OTCIOAA MPOCTOTA dKCILTyaTal[1uu.

K Hegocrarkam 3TOro MexaHu3Mma OTHOCHUTCA MEHbIIAs, YEM Y MalluH €
TUIPABIMYECKUM MEXAaHU3MOM, TOYHOCTb U3JIEIUsl BCIEICTBHE TEMIIEpaTypPHBIX
MEPEKOCOB ILJIUT, CIOKHOCTh HACTPOMKHU IO BBICOTE (POPMBI, MaNOE YCUIME OOPAaTHOTO
X0/1a.

B xombunuposannvix mexanusmax (pucyHok 1, B, T) 3amuparoliue yCHUIHS
CO3/IaI0TCS BCIEACTBUE 3aNTUPAHUS MOABWKHOM MmuThl 4 kiauHoM 7. K mpeumytiecTBam
ATUX CHCTEM OTHOCHUTCS MPOCTOTA HANAJIKH HAa Pa3IMYHbIA pazmep (opM, OTCYTCTBHE
nepeKoca TOJBIKHOW TUIUTHL 4, a CleloBaTelbHO, MOJyYeHHWE TOYHOW OTJIMBKU U
WCKIIIOUCHHUE BIMSHUS TEMIIEpAaTypHbIX JAedopMaivii Ha TOYHOCTh OTJIMBOK. K
HEJI0OCTaTKaM MEXAHU3MOB OTHOCUTCA MX CII0KHOCTh M3-3a OOJBIION MAacchl MAIlIMHBI, a
TaKXXe CJI0KHOCTh U3TOTOBJIEHUS KIIMHOBOI'O 3a1i0pa U OBICTPOro €ro M3HAUIUBAHUS.

KnvHoBbIE 3amMparoniie MEXaHU3Mbl HCIONB3YIOT Ha MallWHax OOJbLION
MOIIIHOCTH

HopmanbhHast paboTra MaliuHbl [JJIs JIATbSI MOXET OBITh OCYIIECTBJIEHA MpU
BBITIOJIHEHUH YCJIOBH, ONIPeNeNsieMbIX PSIOM 3aBUCUMOCTEN.

IHopsinok pacuera:
Ycunue npeccosanus (H), xoTOopoe OCYIIECTBISIETCS MPECCOBBIM MOPIIHEM IO
nercTBreM pabouelt )KUIKOCTH Ha METaJJI, MOXKET OBITh OMPEEICHO TT0 (opMyIIe:

nx D2
P: f =p—,
PxT,=p 4

rje p - pabouee AaBJiICHHE HA MPECCOBBIN nopieHb. [1a;
2.
fo- muTOIIAB IPECCOBOTO MOPIIHS, CM*;
D - nuameTp NOpIIHS HUIUHPA IPECCOBAHUS, CM
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Tak xak ycuine, pa3BUBaeMOE TMPECCOBBIM IMOPIIHEM, HEMOCPEACTBEHHO
nepesaeTcs TPECCOBBIM IUTYH)KEPOM Ha  pacIUIaBICHHBIA METall, YCHUJIHME
npeccoBanus (H) paBHO:

nxd?
P: f: _,
gx g 4

r7ie ( - THAPOCTATHYCCKOE JIaBJICHHE HAa METaJUT B Kamepe npeccoBanus, [1a;
f - oAb IPECCOBOTO ILTYHIKEPA, M ;
d - nmaMeTp MPeccoBOro IUTYHKEPa, M.
T'uopocmamuueckoe oasnenue OOBIYHO M3MCHSCTCS ISl ITMHKOBBIX OTJIMBOK B
npenenax 10-60 Mlla, nna amomuHueBbix 25-80MIla m 0COOEHHO BEIMKO OHO IS

MeTHBIX OTJIMBOK 35-100MIla (cmoTpu Tabmuiry 3).

Yeunue packpoimus gopmer (H), npoucxondiiee B  pe3yibrare
TUAPOCTATUYECKOTO JIABJICHHS HA HEe, PaBHO:

Qp = g X F 1
rae F - miomaas OTIMBKY MO pazbemMy npecc-GhopMbl, M.

Jlist obecrieueHrs HAAESKHOCTU pabOThl MAIIMHBI YCUIIUIO PAcKpbITUA (HopMbl Q
JOJIKHO MPOTUBOCTOATH YCUJIME 3alIUpaHus Ipecc-POpMbI C HEKOTOPBIM 3al1aCOM.

Ycunue 3anupanus (H) mpecc-hopmbl, KOTOPOE OCYIIECTBISIETCS MEXaHU3MOM
3alMPaHKsT MAIIMHEBI, JIOJDKHO COOTBETCTBOBATH:

Q=0Q, k,

7€ K - Kod(durmeHT 3amaca, KOTopblil Kosebsercs B penenax 1,1-1,25
MeHnbInasi BeTUYMHA K - 17151 KPYITHBIX OTJIMBOK, OOJIbINAS - 1T MEJTKUX.
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3axanue:

BBIIIOJIHHUTD

BBITNOJIHUTH MMPOBEPKY PACUETOB.

pacuer

3agaua Ne 2

OCHOBHBIX

napameTpoB
TUPABIMYECKOTO Mpecca: OMpeneNuTh auaMerp IumHapa D,

pabouero

Tabauua 4 — PacueTHble mapaMeTpsl AJisl pelieHus 3aaa4u Ne2

MUJINHAOPA
CUJIy Ha IITOKC PC;

Homunajb
Bapuaunr HaumeHnoBanmue
e IpuBox Tun unauHapa O T HOe yCcuiiue
B P, xH
Hacocupiii OJIHOCTOPOHHETO .
10 . R I'uGouHbIi 2950
0€3aKKYMYIISITOPHBII JEHCTBUS
11 Hacocupiii JIByXCTOpPOHHETO JlucTomTaMnoBOYHBIN 490
0€3aKKYMYJIITOPHBIH NEHCTBUS JUISI TOHKOTO JIUCTA
Hacocusrit BYXCTOPOHHETO
12 . HByx op KoBounsie 1960
0€3aKKYMYJIITOPHBIH NCHCTBUS
Hacocusrit BYXCTOPOHHETO
13 . Heyx >op ['n6ounble 1500
0€3aKKYMYJIITOPHBIH NCHCTBUS
HacocHsrit BYXCTOPOHHETO
14 . HByx op [IITammnoBouHbIE 9810
0€3aKKYMYJISITOPHBIH NEHCTBUS
Hacocupbrii OnHOCTOPOHHETO .
15 . FAHOCTOP JluctomTaMnoBOYHBIN 720
0€3aKKYMYIITOPHBIH JeNCTBUS
Hacocupbrii OnHOCTOPOHHETO .
16 . FAHOCTOP JlucrornGounbIN 540
0€3aKKyMYIIITOPHBIH JeCTBUS
Hacocno- OnHOCTOPOHHETO .
17 . AHOCTOD ITpommBHOM 1470
AKKYMYJISTOPHBIN JeCTBUS
Hacocho- BYXCTOPOHHETO .
18 . Jleyx rop [TpoTsixHOM 735
AKKYMYJISITOPHBIN JeNCTBUS
[IpyTkoBO-
Hacocho- BYXCTOPOHHETO .
19 . JlByx rop npOoQUIBLHBIN U 1980
AKKyMYJISTOPHBIN NENCTBUA .
TpYOHBIN
60 HacocHo- JIByXCTOpOHHETO JIucromraMnoBOYHBIN 2950
AKKYMYJIITOPHBIN JEUCTBHUSA KOTEJIbHBIN
HacocHo- BYXCTOPOHHETO .
61 ) Jleyxetop TnGoumsiit 10000
AKKYMYJISTOPHBII JCHUCTBUS
Hacocho- OIHOCTOPOHHETO .
62 . pHocTOp TpyOGoru6HsIit 8000
AKKYMYJIATOPHBII JeNCTBUS
Hacocho- OIHOCTOPOHHETO .
63 . pHoCTOp [IpommBouHBIii 25000
AKKYMYJIATOPHBII JeNCTBUS
. BYXCTOPOHHETO .
64 MynbTUIIMKATOPHBIN JlByx rop KoBounbiit 5000
JeNCTBUS
. BYXCTOPOHHETO .
65 MynbTUITUKATOPHBIN JlByx rop KoBounsbrit 2000
JeNCTBUS
. OIHOCTOPOHHETO .
66 MybTHTUTHKATOPHBINA pHoCTOp HITamMmoBoYHBIH 12000
JeNCTBUS
. BYXCTOPOHHETO .
67 MybTHTUTHKATOPHBINA HlByx rop HITamMmoBoYHBIH 735000
JeHCTBUS
. BYXCTOPOHHETO .
68 MyJbTUIIMKATOPHBIN JlByx rop KoBounsrit 147000
NeCTBUS
. OnHoCTOpOHHETO .
69 MyIbTUIUIMKATOPHBIN AAHOCTOP [IpaBunbHBIN 120
JeCTBUS
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OO01mue cBeeHuo:

PaGoTy ruapornpeccoBoil  yCTaHOBKM MOKHO  MPOCIEIUTh HAa  IpUMEpPE
YETBIPEXKOJIOHHOTO KOBOYHOIO Mpecca (PUCYHOK 2).

['unponpeccoBasi ycTaHOBKa COCTOUT U3 Mpecca /, MpUBoja //, CUCTEMBbI yIIpaBJIeHUs
/Il m TpybompoBoza V.

[Ipecc / coemquuen TpyOompoBogoM IV depes cucremy /// ympaBieHUs TPECCOM C
MIPUBOIOM //, TIOTAFOIIIMM TIOTOK paboveii )KUIKOCTH IO/ ONIPEACIICHHBIM TaBICHUEM.

PaccmoTpuM B3anmMopeiicTBre yacTeii mpecca /.

Ycunue OT JAaBieHUS JKUAKOCTH B pabodeM wwiamHiape 1 uepe3 MyHxkep 2
nepenaercs Ha TOJBIXKHYIO mnornepeunHy 10, cBS3aHHYIO MpU MOMOIIM KOJIOHH 9,
BEpXHEW monepeunHbl 4 raek 3 U HIDKHMX raek / ¢ HwkHed mnomnepeunHod 8. Ot
NOJBI)KHOW — TMONEPEUMHbl A3TO YCHJIME TMepelaeTcs MHCTPYMEHTY 6 wu
nedhopMupyemMoil 3aroToBKe.

Jisi mombema BepxXHEH TIOINEpEeYUHBI
nocJe 1e(popMUPOBAHUS 3aTOTOBKH UMEIOTCS
noJbeMHbIe (0OpaTHBIE WM BO3BpPATHBIC)
MUIHHAPHL 9.

OcHOBHBIE ~ TepuoAbl B paboTe
THAPOIIPECCa, COCTABIIAIONINE €r0 padounid
ITAKJI, CIIETYIOIIHNE:

— u It a) NPUOIHKEHHE MOABUKHOMN

— MOTIEPEUYNHBI K 3arOTOBKE TIEepe]] HadaJIoM
paboyero xoj1a — X010Ccmotl Xo0;

0) NIBIKEHHE TMOJBIIKHOW TMOIEPEUYUHbI

BO BpeMms jaedopmainuu 3arOTOBKH —

pabouuii x00,

6) BO3BpAIIICHUE I10IBHKHOMN
MOTIEPEUNHBI B HICXOJTHOE MOJ0KEHUE —
0Opammuwli X00.

B paGouwnit nuki npecca, Kpome TOro, BXOJSIT
BCIIOMOTATENIbHBIC ~ OTEpalHy,  BKIFOYAIOIIHNC
mojavyy M yJaaJieHue 3aTOTOBKH | T. TI.

XOJIOCTOM  XOJI OCYIIECTBIIAETCS KUAKOCTBIO, HAXOMALICHCS TOJ HU3KAM
naBiaenueM 392—785 klla .

Huskoe paBieHune co3gaeTcs Tak Ha3bIBAaEMOM CHUCTEMOM HaIlOJIHEeHUs. Yarie Bcero
ATO OJWH WJIA HECKOJILKO HAIMTOJIHUTEIBHBIX 0AaKOB, T. €. 3aKPHITHIX 0aJIJIOHOB.

PaGounii u oOpaTHBIE XOIbI OCYIICCTBISIIOTCA TOJ JCHUCTBHEM KHUIAKOCTH,
HaXxOoJIsIIeHcs 1o BEICOKUM aaBiieHueM 20; 32; 45 Mlla

W cToYHUKH BRICOKOTO M HU3KOTO JIABJICHHS COCTABJISIOT MPUBO]I TIpecca.

Bce MHoOrooOpaswe HCTOYHUKOB BBICOKOTO JaBICHUS MOXHO pa3ieluTh Ha
CJIEYIOIIE€ OCHOBHBIE TPYIIIIBI 110 TUITY TIPUBOJIA:

1.HacocHpblii

1.1 UunuBuayanbHbii (0OCTYKUBAET OJUH IIPECC)

1.2 HacocHO—aKKyMyJIsITOpHBIN (00CTY>KMBAET HECKOJIBKO MPECCOB)

2. MyJbTUIUIMKATOPHBIN

!
2.
3

Pucynok 2 - Cxema
THAPONPECCOBOM YCTAHOBKH
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Tun npuBoaa OMNpeACIACTCA HWCTOYHUMKOM JKHMIKOCTH BBICOKOI'O JaBJICHHA,
IMUTArOMKUM IIPECC BO BPEMA pa60qer0 Xo4aa. OH OKa3pIBaeT 3HAUYMTEIILHOE BJIMSHHE Ia

CXEMY U JEHCTBUE THIPONPECCOBON YCTAHOBKHU.

I/ICXOI[HBIe AaHHBIC IJIA pacucTa.

Taoauua 5 —PacuerHbie ¢GopmyJibl AJI4 ONpee/IeHIs] AMAMETPA HWIHHAPA U CHJIbI

HA IITOKe™
Tun uMaHHapa JHaMETP LWIHHAPA, MM Cuna Ha wtoxe, H
(J1HOCTOPOHHETO AEHCTBHA D= 1713\((& + C-’f]f'(Pﬂm} P, = U,Tﬂiﬂjpn“x -cx

JBYCTOPOHHEr0 | MOPIUHEBYIO
JACHCTBHA € TO- D=113 _HP f( j
Javedl Macna B 3 e AP uex

MNoM1ocTh

P, =0,785D% pn,e,

IITOKOBYIO D= 1,]3\/1,27& ! PMyex + d’

P, =0785D* - d 27??1».,“

[Tpumevanune. p— nasneHne macna, Mlla; d — IHaMeTp WITOKA, MM; Nyey < 0,93 — mexannuecknii KI1/;

¢ — KECTKOCTh NPYKHHBI, H/M; X — XOA NPYAKHHEL, MM,

OO6mue TexHuuyeckue TpeOOBaHUA Ha THAPOIMIMHIPHI periaMmentupoBanbl ['OCT
16514 - 87* (He pacmpocTpaHsSIeTCs Ha THAPOIMIMHIPHI BPAIIAIONIAECs U JJIT CHCTEM

aBTOMATUYECKOTO PETYJINPOBAHUA).

JaBJienune padoueii ;xuakoctu (p, Mlla):

st 6€e3aKKyMyJsITOPHOTO TIPUBOJIA JaBJieHWE paboyed KUIKOCTH OOBIYHO
npuHuMaercss paBHbiM  20MIla, aya HACOCHO-aKKyMYJSITOPHOTO TpuBOja 0e3
npuMeHeHus myasTurmkaropa — 20-32Mlla, a ¢ npuMeHeHneM MyJIbTUILTUKATOpa —

1o 45MlI1a.

OcHoBHbIe mapaMeTpsbl ruapouuauHapoB no 'OCT 16514 - 87*:

D(d), MM,
rae D — muameTp HUIMHIPA, MM,
d — nuameTp mToKa, MM;

25(12); 32(12); 40(14); 50(18); 63(18); 80(25); 100(25); 125(32); 160(40); 200(40);

250(63); 320(80); 400(140); 500(180); 630(180); ... i T.1.

Kecrkoctb npy:kunsbl (¢, H/m): npunumarcs 10% or Pc;

Xoa mMpyKUHBI (X, MM): IPUHUMACTCS U3 CTAHIAAPTHOTO PsJia, B 3aBUCUMOCTH OT
AKCIUTYyaTAIMOHHOTO HazHadeHus1 obopymoBanus: 12; 16; 32; 50; 80; 120; 160; 320; 500;

800; 1200; 1600; ... u 1.1,

*IIpumeyaHue: mpuMep pacyeta U OPOPMIICHUS CMOTPH B PUIIOKEHUH 4.
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3agauya Ne 3

3amaHue: MPOU3BEIUTE pacyeT OCHOBHBIX MOKA3aTeNIed 3JEKTPOIEeYH COPOTUBIICHUS
1o JTa”HHBIM Tabymib! 6. Onpeaenute MomHocTh neun, KI1/1, pacxos anexkTposHepruu,
MPOJOIIKUTEILHOCTD IUKJIA, TPOU3BOAUTEIHLHOCTb.

Tab6uauna 6 — PacueTHble mapamMeTpsl /sl pemieHust 3aaa4m Ne3

Ne un P
TP aedcTBUA I;OT]Z M,kr | 7,,9 | 7,,,9| L,m | 7,,,9| M,Kr
nmeyn
20 nepuogndeckuii | 32 105 1,2 2 * 0,1 *
21 nepuoauuecknii | 87 150 1,45 1,8 * 0,09 *
22 nepuoauyeckuii | 78 200 1,3 1,6 * 0,08 *
23 HENPEePHIBHBIN 152 * 0,5 0,15 11 0,1 100
24 HETPEPHIBHBIN 110 * 0,55 0,2 13 0,09 205
25 HETPEPbIBHBIN 166 * 0,6 0,18 12 0,08 85
26 nepuoandeckmii | 48 3000 1,7 1,9 * 0,1 *
27 nepuoauueckuii | 39 1800 1,55 1,85 * 0,09 *
28 nepuoauyeckuii | 82 14000 2,2 2,1 * 0,08 *
29 HenpepeiBHBIA | 123 * 0,7 0,16 115 0,1 42
70 HETpPEPbIBHBIN 156 * 0,65 0,22 17 0,09 30
71 HETpPEPbIBHBIN 109 * 0,75 0,25 19 0,08 160
72 nepuoandeckuii | 38 400 1,25 1,95 * 0,1 *
73 nepuoandeckuii | 35 18000 1,6 2,15 * 0,09 *
74 nepUoOANYecKuil | 72 1350 1,4 1,88 * 0,08 *
75 HENPEePHIBHBIN 94 * 0,35 0,15 12 0,1 25
76 HETpPEePbIBHBIN 164 * 0,40 0,25 23 0,09 70
77 HETpPEePbIBHBIN 138 * 0,45 0,3 27 0,08 94
78 nepuoandeckuii | 55 240 0,45 1,4 * 0,1 s
79 nepuoandeckuii | 99 1850 1,35 1,7 * 0,09 *
OO01ue cBeIeHUA .
HaunbGonee pacnpocTpaHEHHBIM  BHUIOM  DJICKTPUUYECKUX  TE€UEH  SIBISIOTCS

anektporneun conpotuieHus (OIIC), T.e. meuyn, B KOTOPBIX AJIEKTpUUECKash IHEPrus
IpeBpallaeTcsd B TEIUIOTY B TBEPIBIX WIIM KUAKUX TelaxX MpPU MPOTEKAaHUU 4Yepe3 HUX

TOKa.

Haubonbiiee pacnpoctpanenue JI1C noayuuiau B MallMHOCTPOEHUU: VISl OTXKUTA,
HOpMaJIM3allii, HarpeBa IOJ 3aKajkKy,

OTIyCKa, CTapeHus, HarpeBa MOJ TOPSIYyIO




nedopmainio (KOBKY, IITAMIIOBKY, TPOKATKY), AJisi Ta30BOM [IEMEHTAIIMH, a30TUPOBAHMS,
HUTPOLIEMEHTALIUU U T.J.

Jst xapaktepuctuk II1C onpeseneHbl OCHOBHbIE U BCIOMOTaTeNIbHbIE MTapaMETPBhI.

3a OCHOBHBIC MapaMeTphl MPUHATHI pa3Mepbl pabouero MpOCTPaHCTBA U HOMHHAIbHAsS
TeMIepaTypa.

Kpome ocHoBHBIX mapameTpoB kaxnaas JIIC xapakTepu3yeTcsi BCHOMOraTelIbHbIMU
napamMeTpamMy, TaKMMH KaK YCTAHOBJEHHAs MOIIHOCTb, IPOU3BOJUTEIBHOCTD,
KOJIMYECTBO TEIIOBBIX U AJIEKTPUYECKHUX 30H, MOIIIHOCTh MOTEPh XOJIOCTOrO X0Aa U T.J.

B 3aBucumocTH OT croco6a 3arpy3Kd M BBITPY3KH H3JEJIUH, a Takke crocoda ux
nepemenieHus B pabouem npoctpanctse JIIC nmoapazaensiroTcs Ha pa3IMyHbIe TUTIBL:

® DJIEKTPONEYU TEPUOJUYECKOTO JIEHCTBUS - HAa KaMEpHbIE, IIaXTHbIE,
KOJITTAKOBbIE, KAMEPHBIE C BBIIBIKHBIM I10/I0M, 3JIEBATOPHBIE U JIP.

® DJJIEKTPOIIEYN HENPEPBIBHOIO JEHCTBHS - HA KOHBEHEPHBIE, TOJIKATEIIbHBIC,
POJIBTaHTOBBIE, KAPYCENbHBIE C IIATAIOIKUM MOJI0OM, MYJIbCUPYIOIUM MOJIOM,
OapabaHHbIe, IPOTSHKHBIE, TYHHEIJIBHBIE U JIP.

IHopsinok pacuera:
1. Onpenenenre yCTaHOBIIEHHON MOIIHOCTH TICYH

P =K xP

nomp !

rie P,y — MOmHOCTE, moTpebngemas O1IC npu 3a1aHHOM pEKUME
TepMooOpadoTku, BT;

K,— ko3¢ dunment n30bTka MOITHOCTH (KO3 PUIIMEHT 3amaca), yYUThIBAIOIINN

MOCTETIEHHOE YBEJIMUEHUE COMTPOTUBIICHUS HATPEBATEIBHBIX DJIEMEHTOB B
pesynbrate okucienus. OobruHo npunuMarot K, =1,1-1,2 nns OIIC

HernpepbiBHOTO AeictBud u K, =1,2 —1,4 nns O11C nepuoandeckoro
JICUCTBHSL.

2. [Torpebnsiemas meupo0 MOITHOCTb.

IDnomp = PnOJz + ID@cn + Pnom’
rae P, — mouiHocTs, He0OXoauMas Juist HarpeBa 00pabaThIBaeMbIX U3ACTUI
(none3nas), Br;
P..,— MOILITHOCTb, HEOOXOAUMAs JIJIsl HarpeBa BCIIOMOTaTeNbHBIX

npucnocobsieHni (KOp3uH, KOHBEHEPHBIX JICHT, TTOIJIOHOB U J1p.), BT ;
P . — MOIIHOCTb, HEOOXOAUMAs JIJIs1 KOMIIEHCAIH TEeTJIOBBIX MOTEPh, BT.

3. Y aenbHbINA pacxo] JIEKTPOIHEPTUH:

5= A
E

Ke
rae E— npousBoaurensHocTs DIIC, Kr/c
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4. Tennosou KIIJI meun:

— nou
77 — __nhor

nomp

Omnpenenenue IPOJOJIKUTEIBHOCTH LUKJIa TepMo0oOpaboTKU
npouszBoauTtenbHocTy JIIC.

5. B o6miem cinyuae Bpemst IUKIIa:
Tu - z-H + T@bld + z-oyc/z + 7'-3’/6‘ ;

rze 7,— BpeMs Harpesa, 4,
T,,.,— BPEMs TEXHOJIOIMYECKOHN BBIIEPKKH, Y;
7,.,— BPEMs OXJIaXKJICHUS, U;

7,,, — BpeMs Ipolecca 3arpy3Ku-BoIrPy3KH, Y.

3

6. Onpenenenue npousBoauTeabHOCTH DIIC:
1t DI1C mepuoan4eckoro JIENCTBUS:

M
E:T—,K%

H

rne M — macca eqmHOBpEeMEHHOM 3arpy3KH MeYH, KT

1t DI1C HEnPEPLIBHOTO JIENUCTBUS:

rJie M— Macca 3arpy3Kd Ha yJ9acTKe HJICKTPOIICUH JUTMHOM 1 M, KI/M
L — niuHa 35IeKTporeyu, M

HpI/IMellaHI/Ie: HpI/I pvaeTaX IT1OJIB30BaATHCS CJI@)IYIOH.H/IMI/I COOTHOUICHHUSIMHN
P.,=02xP_;P =025xP .t =038xt,

8cn non?!’ nom non’
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3agauya Ne 4

3agaHue: IPOU3BEIUTE pacyeT MapaMeTPOB MOBEPXHOCTHON 3aKaJIKH TOKAMHU BBICOKOM
4acTOThI (MHIYKIIMOHHBIN HArpeB).

Tabauua 7 — PacueTHble mapaMeTpsbl AJsl pelieHus 3aaa4u Ned

Ne 0 Ne 0
I;?IIT)I: Bupa Harpesa f, ' eme Bill[Tn:a Bua Harpesa f, ' em¥e
30 OnHOBpEMEHHBIN 2000 10 80 | INocnemoBarenwusbiii | 200000 | 50
31 | IlocnenoBarenbubiii | 5000 16 81 OmHOBpEMEHHBIN 80000 | 40
32 OnHOBpEMEHHBIN 1000 20 82 | TlocnenoBatenbupiii | 3000 10
33 [Mocnenosarensubiii | 8000 8 83 OmHOBpEMEHHBIN 1000 15
34 OpnnoBpemennsiii | 100000 | 30 84 | IlocnemoBarenwHbrii | 8000 20
35 [Mocnenosarensuniii | 60000 25 85 OmHOBpEMEHHBIN 6000 25
36 OnuoBpemennsiii | 500000 | 38 86 ITocnenosarensuniii | 100000 | 20
37 [Tocnenosarensusiii | 10000 12 87 OHOBpPEMEHHBIM 5000 10
38 OHOBPEMEHHBIM 40000 15 88 ITocnenosarensubi | 6000 35
39 [Tocnenosarensusiii | 20000 10 89 OHOBpPEMEHHBIM 30000 18

OO0mue cBegenus:

NHOyKIMOHHBIM HarpeB MeTajljla JIOCTUIAeTCs IMyTEM HHAYLUPOBAHUS BUXPEBBIX
TOKOB. OJIEKTPOMAarHWUTHOE II0JIE CO3AAECTCd HWHAYKTOPOM, TMOAKIIOUEHHBIM 4Yepe3
TpaHc(hOpMaTOp HANPSHKEHUS K UCTOYHHUKY MEPEMEHHOro TOoKa. MCTOUHMKaMU MUTaHUS
TOKOM MOTYT CIIY>KHUTh MalIMHHBIE T€HEPATOPbl U TUPUCTOPHBIE MpeoOpazoBaTenu (10
10 000 I'm). Yem Oouibllie yacTOTa TOKa, TEM MEHbIIE ITyOrMHA MPOHUKHOBEHUS €ro B
MPOBOJIHUK U, CJI€JOBATEIbHO, TEM MEHbIIIE INTyOMHA 3aKajaku. PacnpeneneHue Toka mno
CEYEHHUIO INTPOBOJHMKA 3aBHUCHUT OT €r0 NMPHUPOJBI U CBOMCTB. HarpeB ToxkamMu BBICOKOM
4acTOThl OCYILECTBISETCS CileayroumM oOpa3oM. HM3aenue, mnojuiexallee HarpeBy,
MOMENIAIOT BHYTPU CIIUPAIU U3 MEAHOW TpyOKH, T. €. B UHAYKTOp. Uepe3 MHAYKTOp
MPOMYCKAIOT TOK BBICOKOM YacCTOTHI OOJBIION CHUITBI, KOTOPBIN CO31a€T BOKPYT U3ETUS
MOIIHOE IIEPEMEHHOE MAarHUTHOE TI0JI€, B PE3YJIbTATE YETO U3CIIUE IEPEMArHUYUBACTCS
MHOIO pa3 B CEKyHIy, B HEM BO3HUKAIOT KOPOTKO3aMKHYTHIE BHUXPEBBIE TOKH.
BcenenctBue siBieHUs MOBEPXHOCTHOTO 3PQeKTa TOKH COCPEAOTOUYMBAIOTCS B IMOBEPX-
HOCTHOM CJIO€ W3JEIUsl M HArpeBaloT €ro Ha ONpPElEICHHYI0 TIIIyOHHY.
IIpoIOIDKUTENBHOCTE HArpeBa TOKAMHU BBICOKOW YacTOTBI BECbMA Majla — OHA UCUMCIISIETCS
cekyHaamu. Takum 00pa3oM, u3IeNUE HArpeBaeTcsl HaXOASUIMMHUCS B HEM
ANEKTPUUYECKUMHU TOKAMU, POJIb UHAYKTOpPA — BO30YAUTH 3TU TOKHU.

Cnoco6 MOBEpXHOCTHOW 3aKaJKW C HCIOJIb30BAHMEM TOKOB BBICOKOM YacTOTHI
BBIOMPAIOT B 3aBUCHMOCTHU OT pa3MepoOB U (HOPMBI U3JIENHUA, & TAKKE MPEIbABIIEMBIX K
uznenuto TpedoBanuil. I[lpm 3akanke HEOONBIIMX H3AEIUN MPOU3BOAAT HArpeB MU
oXJaXKJieHue Bcel ux nosepxHoct. M3nenue 1 (pucyHok 3, a) momemaroT B UHIYKTOp 2
U CHayvajia HarpeBaloT, a 3aTEM OXJIAKIAIOT BCIO MMOBEPXHOCTD, OJJIEKAIIYI0 00padoTKe.
OxnakneHue MOXET OBITh AYHIeBBIM. [l 3TOM Ilenu NPUMEHSIOT WHIYKTOPHI, Ha
BHYTPEHHEH MOBEPXHOCTU KOTOPBIX MMEIOTCS MHOIOYHCIEHHBIE OTBEpCTUA (cmpeep).
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Ilocne okoH4aHUs HarpeBa 4€pe3 3TU OTBEPCTHUA HA IMOBCPXHOCTb M3ACIINA IIOCTYIIACT
BOJa U OXJIaXOAc€T €I0.

Pucynok 3 - IloBepxHocTHasl 3aKajika JeTajieil TOKAMHU BbICOKOM 4aCTOTHI:
a — OJHOBPEMEHHBIN HArpeB U OXJIAKICHHUE;
0 — HeINpepbIBHO-IOCIEA0BATEIbHBIA HAIPEB BIOJb OCU Baa;
B — II0CJIEA0BATEIIbHBINA HAIPEB U OXJIAXKACHUE KaXXI0M IIEHKU KOJIEHYaToro Baja

3aKanKy U3AeNIUid 3HAUUTENIbHOM JJIMHBI IPOBOAST HENPEPBIBHO-IOCIIEI0BATEIbHBIM
HarpeBoM. WMznemue 1 (pucyHoxk 3 ©0) ycTaHaBIMBaIlOT B LEHTpax © i
PaBHOMEPHOCTU HarpeBa HENPEPHIBHO BpallalOT C OMNPEACICHHOW CKOPOCTHIO.
3akanka MPOUCXOAUT MPU BEPTUKAIBHOM IEpEMENICHUN H3Jenusl cBepXy BHuU3. llpu
TaKOM MEPEMELICHUH B MAarHUTHOE IMOJ€ HMHIYKTOpa 2 MOCIEI0BATEIbHO MOCTYIAET
OJIMH Y4acTOK M3JEJUs 3a JAPYTUM M HarpeBaercs 10 TeMieparypsl 3akaiku. [lox uH-
JTYKTOPOM PACHOJI0KEHO OXJIAXKAAOLIEe YCTPOHCTBO 3, MpeacTaBstomiee co00il COTHYTYIO
KOJBIIOM TPYyOKYy C MHOTOYMCIICHHBIMH OTBEPCTHUSMU Ha BHYTPEHHEH MOBEPXHOCTH.
Yepes oTBepcTUsl HA HarpeThble YYacTKU M3JIEIHs MMOCTYNAeT BOJa U OXJaXIaeT ux. Tak
HEIPEPBIBHO-TIOCIIEAOBATEIBHO HArpeBaeTcsi M OXJAXIAETCd BCS IOBEPXHOCThb
17631 (S 1508

[Ipy HEOOXOAMMOCTH 3aKaJKWM OTIEIbHBIX YacTeld W3JeNnus IeJeco00pa3Ho
MPUMEHATH MOCJIEI0OBATENbHYIO 3aKaJKy, MPU KOTOpOoM oOpabaThiBaeMasi MOBEPXHOCTh
HarpeBaeTcsl U OXJIAKJAeTCs MO YacTsAM. TakuMm oOpa3oM OCYIIECTBISETCS, HAIpUMeEp,
3aKajka IIelku kKoseH4yaTtoro Baia 1 (pucynHok 3 B), 3y0a KpymHOMOAYJIHHOTO
3y0uyaTtoro Kolieca, OTAEJbHBIX MOBEpXHOCTEH mmuHaens u ap. Ilocne 3akanku md
YMEHbILIEHNS BHYTPEHHUX HANPSOKEHUM U3JEeNUs MOJABEPTaloT HU3KOMY OTHYCKY (Ipu
160-200 °C). 'myOuna 3akanku — 3-5 MM.

JIns TOYHOW YCTAaHOBKM W3JETUN B HHAYKTOpPE, OOECICUYCHHS PaBHOMEPHOTO
HarpeBa M OXJAXJIEHUS MCIOJIb3YIOT CHEHUaIbHbIE TPUCIOCOOTICHHS], YCTaHOBKH,
CTaHKHU-TIOJYaBTOMAThl M aBTOMAThI Pa3IMYHbIX KOHCTPYKLIHM.

IMopsinok pacuera:

1. T'nmyOuHa ciiost 3aKajikyd 3aBUCUT OT YaCTOThI TOKA, a TAKXKE OT BEJIMUMHBI 3a30pa
MEXJy HMHIYKTOPOM U JIeTaJIbl0, CKOPOCTH TIEPEMEILCHMS JIeTalld. 3a30p MEXIy
HarpeBaeMou MOBEPXHOCTHIO U UHAYKTOPOM COCTABJISCT 2...5 MM IIPU JTUAMETpPE JIeTalu
1m0 50 mm u 5...10 MM npu guamerpe aetanu 6osiee 100 mm. PaBHOMepHasi CKOPOCTh
nepemMenieHust o0buHO coctaBiger 0,2 ... 30 mw/c. I'myOumnHy cmost 3akanku h
OMPENESIOT 0 GopMmyIie:

rae f— vacrora mpumensiemoro Toka, I
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2. CpaBHUBAIOT MOJyY€HHOE 3HAUEHWE C JAHHBIMU TMPHUBEICHHBIMH Ha Tpaduke
(pucyHok 4). [Ipy He0OXOAUMOCTH KOPPEKTUPYIOT.

MM ISR S BT f T 1Tl T !
I \ 1 ML H ‘
H t l |
. == =
" 1 c’,{-aﬁ:«ur = ft
i k‘e { . ]
3 R :’dye,!’ ; 1
. — . 0,9 \JL‘ I
! H == = Szzzi id"’c? Seozaait
f- o i ﬁ (‘@d\* + H
: 2 L :
o LTI ' |

Y R Y A

PucyHok 4 — 3aBUCHMOCTB 4aCTOThI TOKA OT IJIyOMHBI 3aKAJIKH.

3. OnpenenstoT MPOU3BEACHUE TIIYOMHBI 3aKajku (MM) Ha IPOU3BOIUTEIBHOCTD
2
(cM“/c):

2
M

k=h-Q, mm-—
c
rae Q — MPOM3BOAHTEIBHOCTD, CM2/C

4, OnpenensoT MUHUMAIbHYIO KOJeOaTeabHYI0 MOIIHOCTh T'€HEpPaTopa yCTaHOBKH
1o rpaduky (PUCYHOK 5).

K8m
= gty -
06 z
v
"
00 2L Lt
—7/L
ol LA
ZEE S et
4
1L |
7 10 100 cmium/c

PucyHok S — 3aBMCHMOCTh MUHUMAJILHOM KOJI€0aTEJIbHON MOLIIHOCTH F'eHepaTopa npu
NMOBEPXHOCTHOM 3aKaJIKe OT NPOU3BeieHUs IVIYOMHBI 3aKAJIKH (MM) HA IPOU3BOAUTEIBHOCTh
(CMZ/C):
1- OnHOBpEeMEHHas 3aKalika Bcel oBepxHOcTH; 2 — HenpepslBHO — nocie0BaTeNbHAsl 3aKalKa.

5. Wcnonb3ysi MCXOMHBIC M PAcUETHBIC MapaMeTpbl IO TaOJUIe 8 MPOU3BOIAMTCS
moa0op reHeparopa.
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3agauya Ne 5

3anaHMe: MpPOU3BENAMTE IPOCKTUPOBOYHBIM  pacyer raiaroBoyHoro Oapabana.
Onpenenure  CKOPOCTh BpallleHUs OapabaHa, MOMEHT IMpHU BpAIlEHUH, MOIIHOCTb
AIEKTPOBUTATEIIS.

Tab6auna 9 — PacueTHbie mapamMeTpsbl /sl peleHus 3aaaumn NeS

Ne Ne

Bapu | D,mm | G, kr K ] Bapu | D,mm | G, kr K n

aHTa aHTa
40 600 20 0,7 0,8 90 350 15 0,74 0,6
41 750 25 0,8 0,8 91 420 50 0,73 0,8
42 300 10 0,7 0,75 92 380 40 0,8 0,65
43 800 50 0,79 0,72 93 550 100 0,75 0,8
44 450 40 0,72 0,68 94 700 120 0,72 0,8
45 400 15 0,74 0,78 95 850 60 0,8 0,75
46 520 50 0,73 0,62 96 1100 180 0,7 0,74
47 900 100 0,8 0,6 97 650 85 0,7 0,68
48 1000 95 0,75 0,8 98 600 20 0,79 0,78
49 650 40 0,72 0,65 99 740 10 0,72 0,62

OO0wume cBegeHus:

Bei6Op TEXHOJOTMYECKOro TpoIlecca OYMCTKA OTIMBOK ©  000pyAOBaHUs
OTIpE/ICNSAETCS XapaKTepoM MPOW3BOJACTBA (€IMHWYHOE, CEpUHHOE, MaccoBOE), W
XapaKTEPUCTUKON OUYHUIIAEMBIX OTJIMBOK (pa3Bec, COCTOSIHUE MOBEpXHOCTH, Popma). Ha
BBIOOpP TEXHOJIOTMYECKOTO TMpOIlecca BIMSIET TaKKe pPOJi TMOKPBITUS, KOTOPOE B
nanbHeNeM OyIeT HAHOCUTHCA Ha OTJIMBKY (OKpacka, SMaJIMPOBAaHUE, TalbBAHUUECKOE
MOKPBITHE U T. T1.).

B Hacrosimee Bpemsi Haubosee pacpoCTpaHEHbl YHUBEPCATbHBIE METOJIBI OUYUCTKU
OTIMBOK — B TaJTOBOYHBIX OapabaHax, CTpyeW MeTaUIMYECKUX abOpa3uBOB
(npobeMeTHas u apoOecTpyiiHas) 1 BUOpallMOHHAsI. B OTIENbHBIX ClydasX MPUMEHSIOT
XUMHUYECKYIO U DJICKTPOXUMHUICCKYIO OUUCTKY OTIMBOK.

["anroBouHBIC OapabaHbl MPUMEHSIOT KaK IEPUOJIMYECKOT0, TaK W HEMPEPHIBHOTO
JEUCTBUS.

['anToBOuHBI OapabaH MEPUOAUYECCKOTO ACHCTBUS (PUCYHOK 6) obOecrednBaeT
BBICOKOE KaueCTBO TOBEPXHOCTH OTIAMBOK. OUMCTKA OTJIIMBOK B TalTOBOYHOM OapabaHe
MIPOUCXOIUT BCIICJICTBUE B3AaUMHBIX COy/IapEHUI U TPEHHsI OTIMBOK O CTEHKU OapabaHa u
CHeIuaibHO, OTJIMBAaEMbIC 3BE3/IOYKH W3 OEJIOro 4yryHa, KOTOpBIE 3arpyXaroTcs B
OapabaH 1J1 MOBBITIICHUS] THTEHCU(UKAIIH MPOIIECcca.

OOHOBPEMEHHO C OYHCTKOM TMOBEPXHOCTH OTJIMBOK B TaJITOBOYHOM OapabaHe
MIPOUCXO/IUT BHIOMBKA CTEP)KHEH U OTOMBKA JINTHUKOB.

OcHOBHbBIE Y37l TaJTOBOYHOro OapabaHa: pama co cToWkamMu / U pabouas
oOeuaiika 2 6apabana. Obeuaiika 6apabana mojBenieHa Ha nangax 4, KoTopble BXOAST B
NOJIIMITHUKK 3, YCTAaHOBJIGHHBIE Ha CTOMKax pambl. B oOeuaiike OapabaHa nMMeeTCs
3arpy304HBIN JTFOK, 3aKpbIBaeMbIii KpbIKoi 1 ¢ 3amkamu. [IpuieoTcoc obecrneunBaeTcs
yepes marpyook 5, mojcoeauHseMmblid K marnde OapabaHa W K 11€XOBOW BEHTHIISIUU.
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[IpuBox OapabaHa OCyIIECTBISETCS OT AJEKTPOJABUTATENsl uepe3 peaykrop 6. s
3arpy3kd OTJIMBOK OapabaH MOXeET OBbITh OCHAIEH CKUIIOBBIM MOJBEMHUKOM 8.
VYnpasienue 6apabaHOM U CKUTIOBBIM MOABEMHUKOM BEJIETCS C €UHOTO MYJIbTa.

Pucynok 6 - OuncrHoii raaToBo4HbIi 6apadaH MePUOINIECKOrO AeiiCTBU

Hcxoanble JaHHbIE VIS pacyeTa:

Ckopocth BpamieHus OapabaHa OOyCIOBIMBAE€T WHTEHCUBHOCTb OTHOCHUTEIBHOIO
nepeMeleHns 3arpy3ku OapabaHa u, cienoBaTeslbHO, 3((eKTUBHOCTh ouncTKU. Ilo
MPAKTUYECKUM JTAaHHBIM, TIPU ONTHMAJIbHOM YacTOTE BpalleHUs IEHTpOOeKHas CHia,
JCHCTByIOMAs Ha OTJIIMBKY y TMOBEpXHOCTH Oapabana, coctaBisieT 50— 60 % wmaccol
OTJIMBOK. MEHbIIYI0 CKOPOCTh MPUMEHSIIOT 1Jsi OapabaHoB auametrpom Ooisiee 0,7 M,
Oouiblyro — i 0apabaHoB quameTpoM MeHee 0,7 M.

Pucynok 7 - Cxema u1s pacyeTa MOIIHOCTH NPUBOJA TAJITOBOYHOI0 6apadaHa
MepPHOINYECKOro AeiHCTBUA

-1
dopMyIbl TSl BRIYACICHUSI YacTOTHI BparieHus (c~) 6apabaHOB COOTBETCTBEHHO
MMEIOT BUL:

ITpu D>0,7m
o, — 3,14
* JD
ITpu D<0,7m
3,4
W, = ——=

a \/B )

riae D — BHyTpeHHuMi nuameTrp oOeuaiiku OapabaHa;
-1
w, — YTJI0Bas CKOPOCTh BpalleHus Oapadana, ¢ .
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MoIIHOCTB AIEKTPOABUTATENSI PUBOJIA BpallleHUsT OapabaHa MOKHO OMPEAEIISATh 10
MOMEHTY, CO3/1aBaéMOMYy 3arpy3koil OapabaHa (Maccoli OTIMBOK U 3BE3I0YCK,
3arpy>kKe€HHbIX B OapabaH) Mpu ero BpalieHuH.

O0603HaueHNs BEJIMYWH, IPUHUMAEMBIX TIPH pacdeTe, MPUBEICHBI HA PUCYHKE 7, T1Ie
(— YroJl OTKOCa CBOOOJHOI MOBEPXHOCTU 3arpy3KH OTHOCUTEIIBHO TOPU30HTAIBHOM
mockocty, ¢ = 40°; x, — CMeIlleHHe IIEHTpa TSHKECTH 3arpy3ku; G — Macca 3arpy3ku
OapabaHa, KT; ¢ — IIEHTpP TSHKECTH 3arpy3ku 6apabaHa.

PaccrosiHue e oT 1ieHTpa TSHKECTH ¢ 10 LIEHTpa Kpyra, BRIYUCIAETCA 10 popmyie:

o 2Dsin3a
3(2a —sin2a)’

rac o — IIO0JIOBHMHA yIJIa CCTMCHTA, pal.

Benuunna 3arpysku OapaGana ompenensiercs KO3(QQPHUIMEHTOM 3arpy3Kd paBHBIM
OTHOLIEHUIO 00BbEMa 3arpy3ku KO BceMy oObeMy obOeuaiiku Oapabana. [IpuHumas, 4ro
3arpys3ka 6apabaHa paBHOMEPHO paclpeeaeTcs Mo AJIMHE, MOYXKHO ONPEICIIUTh:

Sc 20 -sin2a
Sy 2r

K=

r7ie Sc — IUIOIIaab CErMeHTa, 00pa30BaHHOIO 3arPy3KO;
Sy — IUIOIIAM ceueHHs OapabaHa.

Ha ocHoBe ombiTa 3kcrutyatanuu OapabanHoB npuamMaroT K= 0,7-0,8 (cMotpwm
Ta0IHIYy UCXOIHBIX JTAHHBIX ).

PaccmatpuBast coBmectHO hopMyiibl 115t e U K, mosrydaem (MM)
e=(0-K)-D-0.424

MOoOMHOCTh 3JEKTPOIBUTaTENsl MPUBOAA BpallleHUs OapabaHa MOKHO OIpPEAEIHTh
110 MOMEHTY, CO3/1aBaeMOMY 3arpy3koi 6apabaHa Mpu ero BpalieHHH.

Taxk xak mMomeHT (HM), co3maBaeMblii 3arpy3koil OTHOCHTEIBHO OCH BpAICHHS
Oapabana I =x_-G,a x, =e-sing, TO

M=(1-K)-D-0.424-sinep-G.
MormrHocTs (kBT) anektpoapuraresns 6apadana, kBt

_Ma, (1-K)-D-0.424-sinp-G- o,
7 n '

N

rae n— KOd(PPUIMEHT TMOJe3HOro JAeWcTBHS mpuBoja Oapabana. Ha ocHoBe

MpaKTUYECKUX AaHHBIX puHUMaroT 1 = 0,6-0,8 (cMoTpu TabiuIly HCXOAHBIX JaHHBIX).
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3agauya Ne 6

3agaHue: onupasch Ha UCXOJHbIE HaHHbIe (Tabnuia 10) onpenenuTe TUI BEHTUWIATOPA
(M3 MpeITIoKEHHBIX ) JJIs CHaOKeHUsI 000pyI0BaHUs BO3AyxoM. Paccuuraiite Tpebyemytro
MOIITHOCTb JBUTATEISI ISl COBEPIICHUS paOOThI BEHTUIISTOPA.

Hcxonnblie 1aHHbIE JJIS pacyeTa:

B Tepmudueckux 1exax mius cHaOXKeHUs OOOpYAOBaHHUS BO3AYXOM IPUMEHSIOT
pa3JIMuHbIC BO3AYXOJYBHBIC MAIIUHBI: BEHTWJISTOPHI, BO3MYXOIYBKH M KOMIIPECCOPHI.
BeHTunsTopsl NpUMEHSIOT Kak JJIsi 00ECreyYeHUs] BO3JYyXOM OTIEJIbHBIX KPYITHBIX
NEYHBIX arperatoB WM TPYMI MEJIKOro IMEeYHOro O0OpyAOBaHMS, TaK W IS THepe-
MelMBaHus atMocdepsl B eur. Bo3ayxolyBKH UCTIOIB3YIOT B Kaue€CTBE OOMICIIEXOBbIX
UCTOYHUKOB BO3Ayxa. Kommpeccopbl MNPUMEHSIOT € LEIbI0 IOJYy4YEHUS BO31yXa
BBICOKOTO JABJICHHUSI JUIsi TIPUBENCHUS B JCHUCTBUE Pa3JIMYHBIX MEXaHHU3MOB.
HauGonpimii uHTEpEC MPEACTaBISIOT CO00M BEHTUIISITOPHI, KOTOPHIE Pa3BUBAIOT MOJTHOE
JaBJICHHE, HE MpeBbIlIaroniee, kak npaswio, 10 klla. CymecTByeT 1Ba KOHCTPYKTUBHO
Pa3IUYHBIX TUIA BEHTUJISITOPOB: YyeHmpoobedicHble, B KOTOPHIX BO3JIyX BXOJUT B OCEBOM
HaIlpaBJIECHUU, a BBIXOJUT B PaJUalIbHOM, U Ocegble C JBUKEHUEM BO3yXa BIOJIb OCH
BpaIllCHUS.

HenTpobe:xkubie (paauajibHble) BEeHTWISATOPbI. I[leHTPOOEKHBIH BEHTUIATOP
(pucyHOK 8) mpencTaBisieT coboii padouee Kojeco 1 TypOMHHOTO THIIA, PACIIOIOKEHHOES
B crniupaibHOM Kopiyce 2. [Ipu BpaieHH# Kojieca BO3AYyX MOCTYHAaeT B KOPIIyC 4epes
BXOJIHOE OTBepcTHE 4, TOMaaaeT B MPOCTPAHCTBO MEXKAY JIONATKaMH KoJieca W TOJ
JEeHCTBUEM BO3HHUKAIOIIECH ILEHTPOOESKHOM CHJIBI CKMMAETCS W BBIOpACHIBACTCS dYepe3
BBIXOJIHOE oOTBepcThe 3. CrnupalibHbIE KOpPIyca CBApUBAIOT MNPEUMYIIECTBEHHO U3
JYMCTOBOM CTalM U KPEMAT K CTAaHMHAM, Ha KOTOPBIX yCTaHABIMBAaKOT W aBuratenu. [1o
CO37IaBa€MOMY TIOJTHOMY JaBJICHUIO Pa3UYaroT IEHTPOOESKHBbIC BEHTHIATOPHI HU3KOTO
nasnienus (o 1000 Ila), cpennero nasnenus (10 3000 I1a) u Beicokoro maaienus (1o 10
000 Ila). BenTunsTopbl, NpelHA3HAYEHHbIE [JIi TMEPEMENICHUs AbIMOBBIX Ta30B,
Ha3bIBAIOT JBIMOCOCAMH, a BO3/1yXa, 3aCOPEHHOI0 MEXaHUYECKHUMH MIPUMECSIMHU, —
MBUIEBBIMU BEHTUIISITOPAMH.

[{enTpoOexKHbIE BEHTHISITOPHI, BHIITYCKAEMbI€ OT€UECTBEHHON MPOMBIIICHHOCTBIO,
xapaktepusyrorcss HomepoM. Homepa pexkomenayiorcas ['OCT 10616—73 (CT COB
4483—84) U OMNpEeNeNsaeTcss HapyXKHbBIM JUAaMETPOM KoJjieca, H3MEPEHHBIM B

JelUMETpax.
7 Zz 3 VA

yf— _

¢

7

PucyHnok 8 - Cxema HeHTPOOEKHOT0 BEHTHJISITOPA

OceBble BeHTWIATOPBI. OCeBO BEHTUIISATOP MPEACTABISIET CO00M paboyee Kojaeco
IPOIEJUIEPHOTO THMA, PACHOJIOKEHHOE B IMIMHApPUYECKOM Kopiyce. [loctynaromuii B
BEHTUJISITOP BO3/yX, MO BO3JIECUCTBUEM JIOMATOK KOJIECa, IEpEMENIAeTCs] MEKYy HUMU B
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OCEBOM HAaNpaBJICHUM, MPUYEM JABJIECHUE BO3JyXa YyBeauuuBaercs. DPPEeKTUBHOCTH
paboThl OCEBOTO BEHTHJISTOPA 3aBUCUT OT BEJIMYMHBI 3a30pa MEXAY KOHI[AMHU JIOMATOK
KoJeca W BHYTpPEHHEH IMOBEPXHOCThIO KOpIyca. 3a30p He JoJbKeH npesbimath 1,59 %
JUTMHBI onaTku. OCeBbIe BEHTUJISATOPBI UCIONB3YIOT npu AaBieHusx 30— 300 Ila. Mx
noJjiaya MOXKET JOCTUTaTh HECKOJbKUX MHJUTMOHOB KyOMYECKUX METPOB B yac. Pazmepnl
0CEBBIX BEHTWIATOPOB periiameHTupoBanbl ['OCT 11442—74. OceBble BEHTHIATOPHI
UCIIOJIB3YIOT I HUPKYISIHUOHHBIX TEPMUUECKUX MEYEH.

a) Bud A

D3

Pucynok 9 - OceBbie BenTHIsiTOpbI 06-300:
a)— BeHTUIATOPBI Ne 4; 5; 6,3; 6)— Bertumnsitopsl Ne 8; 10; 12,5

MOUIHOCTE 3JEKTPOABUTATENSI BEHTUIIATOPA 3aBUCHUT OT €ro MOAA4v, CyMMapHOMU
MOTEpU JIaBlieHUs B ceTH, Koadduunenrta 3anaca u KIIJl BenTunsTopa u onpenensercs
o opmyiie:

~ L-p-k
3,6:m-m; np°

rae N — MomHocTh, KBT;
L — mpou3BOIUTENBHOCT, M3/t1;
p — naBliieHue, lla;

k — ko3 durmeHT 3amaca MOITHOCTH (IS IEHTPOOEKHBIX BEHTHIIATOPOB C
JonaTKamH, 3arHyTeiMu Briepen, K = 1,1-1,15, ¢ nonarkamu, 3arHy THIMH
Ha3aJ, U U1 OCeBBIX BeHTHIATOpoB K = 1,05-1,1);

n— KIIZI BeHTHIISITOpA, ONpEAeIseMblil IO €ro XapakTepUCTUKe (HOMOTrpaMMe—

cMmoTpu pucyHok 10);
N — Kod()PUIMEeHT, yIUTHIBAIONNN TOTEPU HA TPEHHUE B MO IITHITHIKAX
(n = 0,96-0,97);
Np — KO3PGUIMCHT, yUIUTHIBAIOIIMIA TOTepH B peaykTope (np = 0,9-0,95).
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L

D 2000 4000 6000 Lux P

a) 0)

M f:#-?ir

Pucynok 10 - A’poauHamMu4ecKasi XapaKTePUCTHKA BEHTWIATOPOB:
a) oceBoro Mapku 06-300 Ne 5; 0) nenTpobexxHoro mapku I[14-46 NeS

Tab6auna 10 — PacueTHble napamMeTpsl AJis pellieHus 3agauu Ne6

Ne n ; Ne n ;

Bapu "4 | L, m/u K Bapu "4 | L, m/u K

anta | T anta |
00 960 1600 1,1 90 1200 6000 11
01 1450 1500 1,05 91 960 3000 1,05
02 1900 7000 1,1 92 960 15000 1,1
03 720 2000 1,15 93 720 14000 1,06
04 1200 18000 1,1 94 1450 5000 1,13
05 960 2000 1,05 95 1900 8000 1,15
06 960 1800 1,15 96 720 11000 1,08
07 720 4000 1,05 97 1450 12000 1,05
08 1450 3000 1,14 98 1900 2500 1,12
09 1900 4000 1,1 99 1200 22000 1,08
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3agauya Ne 7

3agaHue: MO TPUBEICHHBIM HIKE COOTHOIICHHSIM TPOU3BEIUTE pPacdeT OCHOBHBIX
napaMeTpoB  IMHEBMATUYECKOTO  JBYXIHWJIWHAPOBOTO  MOJOTa C  KPaHOBBIM
BO3IYXOPACIPEICIICHUECM.

OcHOBHBIC CBEICHUS:

[THeBMaTHUeCKME€ MOJIOTBI TPUBOJATCS B JICHCTBUE CKATBIM  BO3yXOM,
MOCTYNAIOIIMM HE U3 II€XOBOM MarucTpalid, a BbIpaOATHIBAEMBIM CaMHUM MOJIOTOM C
MTOMOIIBIO JICKTPOJIBUTATEIISI U KOMIIPECCOPHOTO LUIUHIPA.

[THeBMaTHUeCcKue MOJIOTHI MpEAHA3HAYAIOTCS TJIAaBHBIM 00pa3oM Juisi CBOOOIHOM
KOBKM, HO B HECKOJbKO HM3MEHEHHOW KOHCTPYKIMU MOTYT HCIOJb30BaThC W IS
mramMnoBkd. OHU cTpositcsi ¢ BecoM manaromux yactedt 10 30 kH (3 tc). Haubonbiee
pacrpoCTpaHEHUE MOJIYYUIN MOJIOTBI, Y KOTOPBIX BEC MAJAOIINX YaCTEH HE MPEBBIIIAET
10kH (1 TC).

OddextuBHblii  (T. €. OTHECEHHBIM K dHepruu dnekrpoasBuratens) KIIJI
IMHEBMATUYECKUX MOJIOTOB BBIIIIE, YEM Y MAPOBBIX, U COCTABIISIET B CPEAHEM OKOJIO 35%.
[Ipy1 OTAMYHOM COCTOSTHUM MOJIOTa OH MOXeT gocTturath 65 u gaxe 70%. OcoOeHHO
IIMPOKO TTHEBMATUYECKUE MOJIOTHI HUCIMOJB3YIOT JUIsi KOBKA pPE3IOB, a TakXkKe B
PEMOHTHBIX IIEJISIX.

B nHeBMaTM4eCcKMX MOJOTaX BO3AYX CIOYKHUT YHOPYrod cpenoil (BO3MYIIHOM
MOAYIIKO#), TepeAaroied IHEPTUI0 OT MOPIUIHS KOMIIPECCOPHOTO IUIMHApPA MOPIIHIO
pabouero IMWIMHIpA U CBA3aHHOW ¢ HUM 0abe (pucyHok 11). ATmocdepHsblil Bo3myx
CKUMAETCSI B KOMIIPECCOPHOM LUJIMHJPE MO ACHUCTBUEM MOPIIHS, KOTOPbIA MPUBOIUTCS
B JIBUKECHHUE KPHUBOIIUITHBIM MexaHu3MoM. (CKaThlii BO3IyX IO KaHajlaM IOCTYyNaeT B
BEPXHIOIO TOJIOCTh pabOyvero IWIMHIPA, JaBUT Ha MOPIIEHb CBEPXY M 3acTaBiiIeT 0aly
JBUTaThCsl BHU3 JJIS yaapa.

= L - i =1 -~
. ]
‘ i l._ = }-—j

N 4
J;_%e-

Pucynok 11 - Cxema padoThl NHEBMATHYECKOI'0 MOJIOTA:
a — TPOCTOTO JEHCTBUSI; O — TBOWHOTO JEHCTBUSA.

B mnactosmiee Bpemsi HauOoJiblliee pPAcpOCTPAaHEHHE CPEOu IMHEBMATHYECKUX
MOJIOTOB TMOJYYWIN ABYXLHJIMHIPOBBIE OJHOCTOEYHBIE MOJIOTHI IBOMHOIO JercTBHs. B
HUX CXKaTblil BO3AYyX M3 KOMIPECCOPHOIO LMJIMHIpA HAIMpPaBISAETCS NONEPEMEHHO TO B
BEPXHIOIO, TO B HIDKHIOIO TOJOCTh pabodero ImivHApa. B pesynbrare moabem 0aObl
OCYULIECTBJISIETCS. HE TOJIBKO 32 CUET Pa3peKeHUs HaJl €€ MOPIIHEM, HO U O] ACHCTBUEM
CKaToro BO3/yXa, [I0JaBaeMOro MO MOPIICHb.

58



VYrpaBieHue MOJOTOM MNPOU3BOAUTCA C MOMOUIBI0 IMWIMHAPUYECKOTO 30J0THHKA
WIK C MOMOUIBI0 BO3AyXOpaclpeaeauTeNbHbIX KpaHoB (pucyHok 12). KpanoB moxer
OBITH OJIVH, JIBA UJIU TPHU.

=y

1
2

4l

Pucynok 12 - Cxema ynpaBJ/ieHHsI THEBMATHYECKHUM MOJIOTOM  JIBOWHOIO /1eiiCTBUS C
KPaHOBBIM BO3yXopac-npejejennemM

Hcxonnble mapamMeTpsl AJIM pacuera:
1. MoHnTtaxHnslif xoa H 6a0bl B CM ¥ YHCJIO yAApOB Ng B MUHYTY:

HY% 150150
60

2. Paguyc KpuBOIIUIIA, CM:
r=(0.27-0.29)- H
3. JInuHa maryHa:
| = (5-10)r
4. Okpy>KHasi CKOPOCTb MaJiblla KPUBOIIUIIA!

v, = ”ggr ~2.0-26

5. quameTp pabodero ImToKa:

D,.. =11D,,
rae D; — pa3Mep anaronanu (mpsiMOYroJIbHUKA) MIIOCKOCTH BEPXHETo OOMKa.
6. HuokHsist KoJbIieBast miomas f; B cm” paBodero mopurss:

f, = (230-280)G

rne G — Bec magaronux yacreit, kH.
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7. BepxHsis mio1aabp padodero MuiIuHIpa:

8. lnameTp paboyero nuianMHapa:

f,=(1.7-2.1)f,

9. InameTp HMJIMHIpA KOMIIpeccopa:

10. /InameTp 1ITOKA MOPIIHS KOMIIpECCopa:

D,, =@02-108)D,

D,.. =(0,4-0,5D,,

Ta6auna 11 — PacueTHble mapamMeTpsl s pemienus 3aaaqau Ne7

™ = S ™ = S
3 S ) S . S S S, S -
¥ 2 ¥z | £ 3 2 ¥z | £
N | 5mo| oS s YF || ®| gxm | S s 2| Y%
Bapu | S =e §§ 'S Bapu | I % R S §§ s S
aHTa SO = S SN anta| SO S S Y
S ) > Q'S Q
’g -~ M S §.‘ = ’g -~ M S §. >
s s : s | :
S § § E g S § = E g

Q S < 2 S S
20 0,5 240 100 55 80 0,5 225 100 55
21 0,75 220 130 63 81 0,75 210 130 63
22 1,0 200 150 63 82 1,0 200 150 63
23 2,5 140 210 80 83 1,25 195 170 75
24 3,5 125 250 90 84 1,5 190 190 75
25 5,0 110 250 110 85 2,5 150 210 80
26 7,5 100 320 130 86 4,0 130 250 90
27 10 85 360 140 87 5,0 125 250 110
28 15 75 420 250 88 7,5 105 320 130
29 20 55 500 320 89 10 96 360 140
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3agauya Ne 8

3anmaHme: TMPOU3BEIUTE pacyeT ONTUMAJIBHBIX padoyMX MapaMeTpoB IIAPOBOU
MenbHUIBL. OnpenenuTe 4acToTy BpalleHHs MEJbHUIIBI N; TUIONIalb 3arpy3Kd IIapaMu
MOTIEPEYHOro ceueHus F1; Maccy momHoi 3arpy3ku mapamu G.

OO01ue cBeIeHud:
B nuTeiiHBIX mexax Il TOHKOTO HM3METbUYCHHUS CYXOW TJIMHBI, YIS U JIPYTUX

MAaTEpHUAJIOB IINPOKOE PACIIPOCTPAHEHUE TTOTYYUIIN IIAPOBBIE MEIBHULIBI.
[ITapoBbie MENBHUIBI MOTYT OBITh C NEPUOJNYECKON U HENPEPHIBHOW 3arpy3Koi U

pa3rpy3Kou.
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Pucynok 13 - YcTpoicTBO IIAPOBOi MeJIbHUIBI

MenpHulbl C MEePUOJUYECKOM 3arpy3kod M pa3rpy3koid HauOosiee MHPOCTHI IO
KOHCTPYKIMHU, HO MEHEE MPOU3BOJUTENBHBI U TPYAHEE MOJJIAI0TCSI aBTOMATU3allUU.

MenbpHuLbl ¢ HENPEPBIBHOM 3arpy3KoM MpeACTaBISIIOT coO0oi OapabaH S5 (pUCYHOK
13) ¢ naumamu 3, B KOTOpbIe BCTpoeHHI mosbie nandsl 1. B Gapaban 3arpyxatorcs
cTanpHbIe THapbl quameTpom 50—80 MMm. Uepes neByro mamndy mMarepuan HEPEPHIBHO
3arpykaercs, a dYepe3 IMpaByl0 pa3rpy304yHyro nandy HU3MEIbYCHHBI MaTrepHuan
yAQIAeTCsl CaMOTEKOM WJIM € TIOMOLIBIO BO3AYIIHOIO IIOTOKA, CO3/1aBacMOro
BEHTWJISITOPOM, B NpHUEMHOE ycTpodcTBO 4. IIpMBOA MEIBHUIBI OCYIIECTBIISIETCS OT
AIIEKTPOJIBUTATEINS Yepe3 PEAYKTOP U 3yOuaTyro nepenaqy 2.

[Ipu Bpamennn OapabaHa ImIaphl MOJHUMAIOTCS Ha OINPEACICHHYIO BBICOTY,
JOCTUTHYB KOTOPOM BMECTe ¢ MaTEepHaioM MaJaioT U U3MelbyaroT ero. [lagenue mapos
MPOUCXOJIUT TI0 HEKOTOpOM Mmapadonuueckoid Tpaektopun (pucyHok 14). Taxoe
JBYKEHUE 1IAPOB HA3bIBAIOT BOJAOINATHBIM. JTO HanboJiee ONTUMAJIBHBIN peKUM pabOThI
MEJIbHUIBI, TaK KakK MOJy4yaeTcss HauOoJibllias TMoJje3Has padoTa NpU HauMEHBIIEM
U3HOCE IIapOB.

[Ipu manoii yacrote BpamieHuss OapabaHa apbl MOAHUMAIOTCS Ha HEOOJBIIYIO
BBICOTY, a 3aT€M CKAaTBhIBAIOTCS BHU3 HJIM CKOJB3AT MO MOBEPXHOCTH (yTEPOBKU (CM.
pucyHok 14). Takoe nepemenieHre mapoB Ha3bIBAIOT KACKaHBIM.
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[Ipu sTOM moisie3Hasi paboTa HE3HAUUTENIbHAs, TaK KaK HM3MeEJNbUYCHHE Marepuaia
IPOUCXOJIUT TOJIBKO ITyTEM €r0 UCTUPAHUSI.

[Ipu OosblIoi yacToTe BpamieHus OapabaHa MENTBHUIBI LIAPbl MOJ JEHCTBUEM
IEHTPOOESKHOM CHJIBI HE MOTYT OTOpBaThCid OT (PyTepOBKH OapabaHa M BpallaroTCs
BMECTE C HUM. B 3TOM cilydae HEe TPOMCXOIUT HUKAKOTO U3MEIbUYCHUSI MaTepHaia.

PucyHnok 14 - Cxema qBH:KeHHS HIAPOB B IAPOBOI MeJIbHUIIE:
a — JIBIDKEHHUE KpaifHero BHEIIHEro psja MIapoB; 0 — CKOJIbKEHHE IIapoB M0 BHYTPEHHEH
MOBEpXHOCTU OapabaHa

Hcxoanble 1aHHbBIE 11 pacyeTa:

HanmMenbiryto yacToTy BpalieHus, Ipu KOTOPOM HET CBOOOJHOIO IMaJICHUs I1apOB,
Ha3bIBAIOT KpUTHYECKOM. OYeBUIHO, ONITUMAIBHOM YacToTa BpaleHus 0apadaHa OyaeT B
TOM Ciy4ae, KOT/ia maphl JBIKYTCS BIIOJIb CTEHKHU .0apabaHa U, OTPHIBAsICh OT CTEHKH,
MajarT Mo100HO CBOOOIHO MajaroniemMy Teny (cM. pucyHok 14). OntumalnbHasi 4acToTa
BpameHust (¢) mapoBOii MEIBHALBI OIPEACISIETCS 3aBICHMOCTBIO;

. _(45.52)

NI
rae D — BHyTpeHHUI TUaMeTp METbHUIIBI, M.

B menpHUMITYy cremyer 3arpyxkaTh TaKoe KOJWYECTBO IIApOB, YTOOBI BO BpeMs e
paboThl MmIAphl KAXKIOTO psAda COBEpIIAIM JBWIKEHHE II0 CBOCH TpPAaeKTOpUHU, HE
CTAJIKWUBAsACh C IIIapaMd JPYTrux psAaoB. BenuunHa 3arpy3kd MENBHMIIBI IIapaMu
xapakTtepuzyercs KodduiueHToMm 3amonHeHus ;. KoadduimeHtoM 3amoiHEHUS
Ha3bIBAIOT OTHOIICHWE IUIomanu F; 3arpy3kd 1mapaMd TONEPEYHOTO CCUCHHS
HETOABM)KHOM MEJILHMITBI KO BCel mtomanu F ee ceuenus:

— Fl
7R?’

Y, =

T
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r7ie Y - KOO(QQPUIIMCHT 3aM0JHCHHS - 3aBUCUT OT YCIOBUI paOOThI METTHLHUIIB;
R - BHyTpeHHU paguyc ¢pyTepoBaHHOIO 0apabaHa MEJIbHUIIBI, M
[Tonnyto 3arpy3ky menbHUIBI G (KT) mapamMu MOACUYUTHIBAIOT 1O (popMyIie:

rae L — nnuna 6apabana, M;

3.
p — IUIOTHOCTb IIAPOB, T/M’;

G = 7R’LY,p¥,

Y — KOA(DPUIIMEHT pa3pbIXJICHUS 3arpy>KaeMoro MaTepuarna;

C yBenmMueHHEM MAacChl 3arpy»KaeMoro marepuaia NpOU3BOJUTEILHOCTh IIAPOBOM
MEJIPHUIIBI TIOBBIIIACTCA, HO yJAeNbHas MNPOM3BOAUTEIRHOCT, Ha 1 KBT MmomHOCTH
yMeHbIaetrcs. lleperpy3ka MeNbHHUIIBI IIapaMH HEIOMYCTHMMA, TaK KaK BbI3BIBACT
repepacxo/i AJIEKTPOIHEPTUU U YCKOPEHHOE M3HAIIMBaHKE IIapoB U. pyrepoBku. IIpu
MaJIol 3arpy3ke MEJIbHUIIbI IapaMu MPOU3BOIUTEIILHOCTh €€ YMEHBIIACTCS.

Tabumnna 12 — Pacyernble napamMerpsl AJs pemieHus 3agaum Ne§

BapJI:‘;HTa Lm | Rm |y V1 Tfl\jls Baprj‘;HTa Lw | Rm |y V1 Tfl\jlg
30 2 0505|0240 50 2 1025058035 | 3,65
31 25108 | 05|02 ] 35 o1 25 | 10 | 06 | 035 3,7
32 32108 (05| 03 |3,75 52 32 |12 | 06 | 0,2 | 40
33 4 1,0 | 0,6 | 0,35 3,96 53 4 1,2 | 05 | 0,2 | 40
34 5 |125]| 05|02 | 35 o4 5 14 |1 05 | 03 | 3,95
35 6,3 | 15| 06 | 035 | 3,6 55 6,3 | 1,8 | 0,56 | 0,35 | 3,6
36 7,5 | 20 1058|025 | 3,7 56 75 |18 |05 ] 03 | 40
37 8 2,0 1059|035 3,65 S7 8 1225 06 | 02 | 35
38 9 1225]057] 02 | 35 58 9 25 | 05 | 03 | 355
39 10 | 25 | 0,5 {0,25| 4,0 59 10 {225] 05 | 0,25 | 3,8
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3agaya Ne 9

3anaHne: Ha OCHOBAaHWM WCXOJHBIX MaHHBIX (Tabmuma 13) mpoumsBecTH pacuer
npeccoBoi  OPMOBOUOM MAIIMHBI € MHEBMONPUBOAOM. OmnpenenuTs ycHiIHe,
pa3BUBaEMO€E THEBMOIMIMHAPOM U IUAMETP MOPIIHS.

OO01mue cBeeHuo:

[THeBMaTHUECKU TTPUBOJ MPECCOBOM (DOPMOBOYHOM MAIIIMHBI MIPEJCTABIIAET COOOM
OOBIYHBIN MHEBMOLIMJIMHIP OOMIBIIOTO TUaMeTpa, UMEIoIen Malblil X0 (pucyHok 15, a).
Pexxe mpumeHsieTcs NMHEBMOLMWIMHApP CO CABOCHHBIM MOpuIHEM (pHCyHOK 15, 0), B
KOTOPOM IIpM OJHOM M TOM K€ JUaMeTpe MOpIIHA WM JAaBJICHUH BO3JyXa YCHIHE
YBEJIMUUTCS BIBOE.

l\\\"\_‘ Y \,.|
e
N
N N
a 4}

Pucynok 15 - Cxembl nopiiHeBbIX IPUBO/IOB:
a — MHEBMOLWIMHAP OOJIBIIOro [uamMeTpa; 1 — CUIIOBOM MOPIIEHb C HMIUHAPOM; 2 —
MOABUKHAS MOJIENIbHAS TUTNTA; 3 — MOJIeNb; 4 — CMeCh; 5 — oroKa; 6 — onopHasi rimTa; 6 —
CIBOEHHBIN THEBMOLIMIIMHIP.

Hcxoanble 1aHHBbIE JAJIA pacyeTa:

OCHOBHBIM MapaMETPOM MPECCOBOTO MEXaHU3Ma fABJISETCS Iuomans F mopiiHs.
[Tnomans MOpHIHA 3aBUCUT OT 3aJaHHOIO JAaBJIECHHUS IIPECCOBAHMS p,,, KOTOPOE
BOCHPUHUMAET CMECH CO CTOPOHBI MPECCOBOM KOJOAKHU, OT JIABJICHUS CKATOrO BO3IyXa B
CeTU po, OT CWJIBI TPEHHUS B TOPIIHEBOW Mmape R W OT Macchl MOJHUMAEMBIX YacTei
MamuHbl Q:

F = (ponon +Q+ R)
Po
rie F,, — MI0manb OmoKH, M°;
F —bxl,

on

rjae b — mmpuHa onoku, M;
| - mumMHA OIOKH, M.

B npenBapuTenpHbIX pacueTrax MPUHUMAKOT MACCY MOJHUMAEMbIX YaCTE MalIUHBI
C MOJIE3HON HArPY3KOM M CUJION TPEHUSA:
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3aJaHHOM JaBJICHUU IIPCCCOBAHU:I, ABJIACTCA JABJICHUC BO3AYyXaA.

(Q + R) = (0,10,15) Pnp !

rae P, - ycuime npeccoBanus, kH:

Cuity TpeHus: IPUHUMALOT:

F

np = pnp on

Q=0.25R

Takum o0OpazoM, riaaBHbBIM (AKTOPOM, BIMSIONIMM Ha pa3Mep MOpILIHSA NpU

B urtore ¢popmyna 115 onpeneneHus AMaMeTpa MopIiHs UMeeT BU/L:

D= fﬁ
T

Ta6auna 13 — PacueTHble mapamMeTpsl s pemienus 3aaaqyu Ne9

Ne Ne

sapu | b | Loon | i |y | (BeER | B | Lo | g |
40 100 100 0,6 0,5 60 100 100 0,35 0,6
41 100 200 0,7 0,35 61 120 180 0,2 0,65
42 100 150 0,2 0,6 62 100 160 0,4 0,62
43 400 500 0,4 0,55 63 320 400 0,9 0,4
44 200 320 0,8 0,4 64 250 250 0,1 0,45
45 320 400 0,25 0,45 65 120 300 0,95 0,95
46 100 320 0,5 0,5 66 300 450 0,75 0,65
47 150 150 0,45 0,6 67 150 250 0,8 0,5
48 200 200 0,55 0,4 68 250 320 0,65 0,58
49 200 250 0,3 0,53 69 250 630 0,7 0,5
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3agaua Ne 10

3agaHue: IPOU3BECTU OIPENEICHUE OCHOBHBIX padOunX MapamMeTpoB MOJIOTA C JOCKOM.
OnpenennTs 3Ha4CHHsI DHEPrUM yJaapa, BPEMEHHM LHKIA, 4YuCiIa YJIapoOB MOJIOTA B
MHHYTY.

OO0mue cBegeHus:

@OpPUKIMOHHBIE MOJIOTBI C JOCKOW MPUMEHSIOTCS JUIA TOpsdYed W, pexe, I
XOJIOJTHOW IIITAMITOBKM HEOOJIBIINX W3ACTUNA W3 MSITKOW CTAIM W IBETHBIX METAJUIOB.
JIOCTOMHCTBO TaKMX MOJIOTOB MO CPAaBHEHUIO C MapOBO3AYIIHBIMA U MTHEBMATUYECKUMU
MOJIOTAMHU - OTCYTCTBHME HEOOXOJMMOCTH B Tape WM Cx,aToM Bozayxe. OgHako OHU
TUXOXOJHBI, TO3TOMY MPAKTHUYECKH MOBCEMECTHO BBITECHEHBI 00Jie€ CIOKHBIMHU TIO
KOHCTPYKIIMM, HO OoJee  COBEpUICHHBIMHM, HAJCKHBIMU U  JOJTOBEUYHBIMHU
MTHEBMATHYECKUMU KOBOYHBIMU MOJIOTAMHU JIBOMHOTO IE€UCTBUS.

MoJ10THI ¢ TOCKOM 0OBIYHO UMEIOT Bec mazaromux yacreii ot 5 go 25 xH (0,5—2,5
Tc). Ho BcTpewarorcs u Goisiee KpyINHBIE MOJOTHI, BEC MAJAIONIUX YacTe KOTOPBIX
noxomut 1o 45 kH (4,5 tc). [lagaromue 4acTu TakuxX MOJIOTOB COCTOSIT U3 0albl U
3aKpEIUIEHHOM B HEW NOCPEICTBOM KJIWHA JOCKU. BepxHWil KOHEN MOCKA MOMEIIECH
MEXy IByMsl poiukamu. Bpaiiasicb B pa3Hble CTOPOHBI, POJMKUA MOJHUMAIOT JIOCKY C
0aboii BBepx. llepen KOHIIOM TOABEMA POJMKH PA3JIBUTAIOTCA, a JOCKA 3aKUMAETCS
TOPMO3HBIMHU KOJIOAKAMH. DTO TMOJOKEHUE COOTBETCTBYET ACp:KaHUIO 0aObl Ha BecCy.
VYrpaBiieHre poauKaMu IPOU3BOIUTCS Yepe3 pacHpeIeIUTEIbHBIA MEXaHU3M.

PacnipenenutensHblii MexaHu3M (pUCYHOK 16) mpencraBisieT coOOW CUCTEMY TAT H
peruaroB. PerymmpoBka BO3MOXHa TOJBKO TMPH OCTAHOBIEHHOM MoJioTe. Bo Bpems
paboOThI U3MEHSTH PHEPTHUIO yJapa Ha MOJIOTaX C JOCKOM Hemb3s. B 3ToM mx HegocTaTtok
M0 CPaBHEHUIO C THEBMATUYECKUMU U TTAPOBO3TYIIIHBIMUA MOJIOTAMHU.

Pucynoxk 16 - PacnipeaenuTesibHbIA MeXaHU3M MOJIOTA C IOCKOI:

1 — Tara; 2 — Banuk; 3 — nonepeyHslid pryar; 4 — poiuK; 5 — TOPMO3HbIE KOJOJKH; 6 —
MOAIITUITHUKY; 7 — BTYJIKA; 8 — IIUIBI pOIMKOB; 9 — mocka; 10 — 6aba; 11 — preruar; 12 —mpikum;
13— BcraBka; 14—o0o0nT nomymky; 15 — non3ymka; 16 — nepeBsHHbBII

HITHIPb

YroOw1 6aba MoOTJIa TPOU3BECTH yAap TOCHE JEpKaHWs €€ Ha BeCy, HEOOXOIUMO
Ha)KaTh Ha MeJalb 3KMMHOT0 MexaHusma. [Ipyu 3ToM TOpMO3HBIE KOJIOJIKH, CBSI3AHHBIE C
MEJANbI0 CUCTEMOW pPBIYAroB, pa3ABUraroTca. EcCiIM OTIYCTUTh NHeAallb cpa3y IOCIie
Ha)KaTHsl, MOJIOT COBEPIIMT €AUHNYHBIN ynap. Ecnu ke aepxars negans HaXXaTou, MOJIOT
OyZeT aBTOMAaTHMYECKH COBEpIIATh IOCIEAOBaTeNbHBIE ynapbl. BpaleHue poiaukos
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OCYLIECTBJISIETCA OT JJIEKTPOJABHUTATENsl, IPUYEM B HEKOTOPBIX CIy4asX OJHH
AJIEKTPOJIBUraTeNb 00CIYKUBAET TPYIIIY MOJIOTOB YE€PE3 TPAHCMHUCCHIO.

Ponuku otinuBaroT u3 uyryHa. Tak kak npu paboTe OHU MOTYT OBICTPO HarpeBaThes,
TO JUJI YBEIUYEHHMSI [IOBEPXHOCTH TEIJIOOTAA4YM B HUX YCTPAUBAKOT KAHAJIBI OXJIAKICHUS.

B TsxenpIX MOJIOTaX BMECTO JBYX NPHUMEHSIOT YETHIPE POJIMKA. DTUM YMEHBIIAIOT
JABJICHHUE HA IOCKY U YBEJIIMYHUBAIOT €€ 10JITOBEYHOCTD.

Jlocka yaie Ipyrux JOeTajeld BBIXOAUT U3 CTPOsA. Y IOBJIETBOPUTEIIBHBIM CPOKOM
ciyx0bI ee cuntaercst 40—50 u.

Hcxoanbie 1aHHBbIE AJIA pacyeTa:

Bpems xoma 6a0bI MOJIOTa ¢ TOCKOM MOKHO pa3Je/IuTh Ha TpU Mepuoja: 1) mepros
pasrona t;; 2) mepHoa YCTaHOBMBILIEIOCS IBHXKCHHS t, CO CKOPOCTBIO, OJH3KOH K
OKPY>KHOH CKOPOCTH POJIMKa; 3) MEPHO] 3aMEJICHNU t3.

Bennmunnay xona 6a0b1 3a Kaxaeiii nepro o6o3nauuM Hi, H, 1 Hz cootBeTcTBeHHO.

[logbeM mamaromMX YacTeW OCYIIECTBISICTCA 3a cyeT cuil TpeHus. [lpm aByx
BEIYIIUX POJIMKaX O0Ias cujla TPEHUS paBHA:

P=2P s,

rjae P, — cuiia Ha)kaTusl Ha POJIUK;
M— ko3 pumenT Tpenus; o0bruHo npuHUMaeTcs u=0,45 (4yryH mo aepeBy).

2,5G>P>15G
rane G — Bec magarommx gacrtei, H.

Cuita Ha)KaTUS KaKJI0TO POJIMKA:

P=J1zajmz&6
2u

H

OkpyxHas CKOPOCTb POJIMKOB paBHA!

r7ie T — pajnyc poJiuKa, M
Ng - 9MCII0 00OPOTOB POJUKA B MUHYTY.

Takum 006pa3om, YUCIIO poJIMKa 0OOPOTOB B MUHYTY:

. 30v,

°  ar

Bpemst t; (C) MOXHO OmNpenenuTh U3 YCJIOBHS PaBHOYCKOPEHHOTO JIBUXKEHUS Ha
y4acTKe pa3roHa:
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mv,
t=—2-,
P-11G

rae m — macca nagaromux dacreid B H, a koogdumment 1,1 yuntsiBaet norepu Ha
TpeHue 6a0bl B HAIIPABJISIOLIUX.

[Ipunumas Bo BHMMaHue, 9yto M=G/g:
V,
tl = P L 1
—=-11
(G jg
rJe g — YCKOPEHME CUIILI TSHKECTH (g=9,8M/CZ).

Bricota moabeMa 0alkbI 3a epuo;] pa3roHa paBHa:

Jlns mepuoia 3aMeIJIEHHOTO JIBM)KEHHUS 0a0bI:

fo M Vo
° 115G 1.15g

Xox 6a0wI 32 Mepro] YCTAHOBUBILIETOCS IBUYKEHUS PABEH:
H,=H, _(H1+ H3) )
rae H, — nonHsIi X0y 6a0bI, M.

Bpewms storo nepuona, c:

[TonHoe BpeMs xoaa 6a0bI BBEpX, C:
tg =t +1, +t;.

Bpewms xo1a BHU3 € y4€TOM CUJI TPEHHUSL:

- 22H,
g
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HpI/I 9TOM HU3MCHACTCA BCIIMYHMHA X0/J[d Ha YIaCTKC YCTAHOBUBIICTOCA ABUKCHU A Hg.

[TomHOE BpeMs LIMKJIIA paBHO, C:
T,=T,+T,.

CrnenoBaTenbHO, YUCIIO YAPOB B MUHYTY:

CkopocThb yJiapa ¢ y4eToM CHJI TPEHUS:

v=18gH,

(xoaddunuent 1,8 yautbiBaeT MoTepu Ha TPEHUE).
DHeprus yaapa.

L my? _Gv2
72 2g

~0.9GH,

PerynupoBaHue sHEpruu yaapa npou3BOJUTCS U3MEHEHUEM BBICOTHI TaJieHUS OA0BbI.

Tabumnua 14 — Pacuernbie mapamMerpsl AJs pemneHus 3agaum Nel

I;zNé;l G, kH r, m J:%z H,, m ];gélz/‘l G, kH r,m J:%z H,, m
10 5 0,1 2,5 0,8 70 10 0,25 2,4 1,5
11 6,3 0,15 2,5 0,8 71 12,5 0,25 2,2 1,8
12 8 0,15 2,5 1,0 72 14 0,5 2,2 2,0
13 10 0,2 2,5 1,0 73 16 0,7 2,1 2,5
14 12 0,4 2,4 1,3 74 20 0,9 2,1 2,4
15 16 0,6 2,4 2,0 75 25 1,0 2,0 2,75
16 20 0,8 2,3 2,5 76 30 11 2,0 3,0
17 35 1,2 2,3 3,0 77 5 0,15 2,4 0,5
18 40 1,3 2,0 3,5 78 6,3 0,2 2,4 0,75
19 45 1,5 2,0 4,0 79 8 0,25 2,4 11
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Ipunoxenue 1 @opMa TUTYJILHOIO JUCTA JJI51 IOMAIIHEH KOHTPOJIbLHOM PadoThI

MunuctepcTBo oOpazoanus Pecnyonuku benapycs  (uupudr 16)
YO «bpectckuii rocy1apCTBEHHBIN NOJIUTEXHUYECKUN KOJIEK»  (16)

ManmmHOCTPOUTEILHOE OTICIICHUE (16)

JOMAIIHASA KOHTPOJDBHASA (uwpugr 24 %)
PABOTA

TexHonornueckoe 000pya0BaHUE (18)
Bapuant Ne 13 (14)

[IpenonaBarens (14)
B.B. Jlanmu (14)
(MHULIMAITBI, (haMUITHS)
BermosHwm ygarmiics (14)
A.W. Jletinera (14)
(MHALIHAITBI, (haMUITHS )
4 xypca Tpynmbsl M3 13 (14)
CrnenuanbHOCTH (14)

2-36 01 31 «Metamopexyiiue
CTaHKHU U UHCTPYMEHTBD)

Mudp ygamerocs 4013 (14)

2014 (14)
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Ipuiaoxenue 2 OdopmiieHne cogepKaHUA JOMANTHEH KOHTPOJbHON padoThI

COJEPKAHHE

Bompoc Ne 14 [IpHEee 1HTe OCHOEHEIR KOHCTPVELIHHE H IOACHHTE HAZHAYEHHE H
MPHHITHN PA0OTEl CVITHT ATA MECKI HITTHHEL ..ottt e ae e e namnen 3

Bonpoc Ne 55 OmHIMETE 0CHOBHEIE V3IEL H IeTATH THIPABTHYEE CEKHX IPeccoe.......15

Bompoc Ne 84 TloacHHTe HalHaYeHHe H NPHHIHI pa0OTE BAKYVMHELL MedeH ... 27
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Ipunoxenne 3 OdopmiieHne TeopeTHIECKON YaACTH I0MALIHEl KOHTPOJIbHOM
padoThI

Bonpoc Me 55 [DnnmnTe 0CHOBHBIE V3.IbI H J6TAIH IHIPABINYeCKAX

npeccoB

Cmarunsl OONBIOHHECTEA THIPABITHIeCKHX NOPECCOE MpelCTABISHdT coDOH
PAMHVE KOHCTPVEIHED.

BepxHAA, HICKHAA H NOJBILKHAS NONEpPedNHEBI (0a20ERIE JTeTAalH Hpecca)
H3TOTOBJIAKTCA H3 CTANH MHIEIMH HIH CBaDHEIMH.

BepxHaz nonepedrHa (pECYHOE 1) OpeIcTaBnZeT coO0H THTVEIY KOPOOTATVED
EOHCTPVEITHID, COCTOAIIVED KAK OBl H3 IBVE ITHT J H 2, COeIHHEHHRIN MeE Iy Co00H
cHcTemoli pefep 5, o0pasvIOIDHX, B YACTHOCTH, THe3da (CTakamml) § H 4
COOTBETCTEEHHO A4 pasMelleHHA pado9Hy UHTHHIPOR H MPoX0Ja KoIoHH. Pedpa
TNPHIAT BEePXHEH NoNepedHHE HeO0OX0IHM VIO HeCTKOCTE B COIETaHHH C IeTKOCTEI
H NPOTHOCTEED.

il
Y

]
Pucynor 1 - BepxHaa RoOREPeYUHA HPECCar

] —sepxmnn mouma; ? — wuzchan wiuma; 5 —pefpa; 4 — zwesdo (cmaxan)  nod
KOTOHHY, J — zZnezdo (cmargw) nod YuTuUROD

Ilogo0HVIC KOHCTDVEIHEC HMEHOT TAEKE HECKHAA H N0JEH#HAA NONEPEIHHEL

Y 3THX OeTaneH HAHOOIee I'VCTA® CeTh pedep COCpeIOoTOYHEASTCH B IIEHIPE B
MECTe HaHOOIBINEH HAarpvikH. HE#HAT ODOBEPXHOCTE NOJEHEHOH NONEpedTHHE] H
BEPXHAR MOBEPXHOCT: HHEEHeH NOMePedHHE! HMEKT Maskl AT8 EpPeIUleHHA
HHCTpVMeHTa. [IpH HATHYHH BEIBHEHOTD CTONA HEHHAA I[ONEepedHHA HMeeT
HANPAETRKOMHEe. KpoMe TOro, E MOMEpedHHAX MOTVT OBITH COETaHEl OTEEPCTHA
I74 pa3MelleHH: BEITATKHEATeNeH.

Jnz He0OoNBHX H CPeJHHX NPEeCcCOE MONEPedHHEl H3TOTOBIAKT HETbHEIMH.
Jnf EPVOHEIX NpeccOB OHH OKA3BIBAKOTCA HACTONBEO OONBIIHMH, HUTO0 HX
NPHXOJHTCA BEIIOIHATE COCTABHRIMH H3 JBEVX, TPeX JacTeH H Oomee.

Jn7 coeIHHEHHT COCTABHEIN JeTaneH MPHMEHRKTCE OOITOERIE COeTHHEHHR
HIH 3TeKTPONLTaKOBaA CEAPKA.

Ko10HHBI CEA3HEAKT HEEHKK H BEDXHKOK NONEPEeYHHEl MPECcca, a Takxe
ABIAKTCA HANPABIAKINHMHE NOIBIEHOH HonepedHHEL. [JoBepXHOCTE KOIOHH, IO
EOTOpOH CKOIBIHT MOJBMEHAS NONEPEYHEA, TINATEIEHO MIHQVETCE.

Kpennesse KOTOHH E EBepXHeH H HHAHeH MOMepedHHAN XXXXXXXXXXXXX
EXXXAAAXXXN XAAAAAXXAAAAAAAN  AAAAAAAAAAAAAAAAXN XXAAAAXAXXXXXXX
AXXAAAAXXAN XAAAAXAXXAX XAAXXXXXX

ed 2| s | NE SORM. daon. o
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Ipuiaoxenue 4 OdopmiieHne NPAKTHIECKOH YACTH IOMAIHEH KOHTPOJIbHOM

padoThI

Jagaua Ne 2

JajaHHe: BREIMOTHHTIEL PACYeT OCHOEHEIX MAapaMeTPOE padodero IHTHHIPA
THOPABIHYECKOrD Mpecca: OmpeJelHTh JHAMeTp UHTHEIpa D, cHIv Ha mToke Pc;
ERIIONHHTE NPOEEPEY PACHeTOR.

HovmnaHa-

BapmaHT HanMmeHOBaHHE JdLHOE

Ilpueoa Ton onIaHEIpa

Ne rEJIpompecca verane P,

rH

1 24 3 4 5
IxY - Hacocreid - 'IE}'ETPPDE{EW Imdoment 2500
OEFAREY MY AT 0P HEIH JEeHCTEHA
Xog paboTeI:

ITpon3eeneM mpeIEapHTETLHEIH pacdeT JHAMETpa padodero DHTHEIPA.
Tak Kax THOD UHTHHIPA — JEVCTOPOHHETO IeHCTEHA — pacdeT BedeM OMIA
MOPIIHEEOH MOIOCTH:

——
12500 x 10°

'I Pc
I— S ——————————————
3 | \,! 20%0,92

D=1, =1,13 = 416.5 MM

\J Pn'.-:n:

roe Pc — cuna Ha mToke, H. 103 DpedsapHISIRHOTO PACTeTa IPHERNMAEM
Pc=P=2500000H, raoe P — soMHHATEHOE VCHIHE, H
p — gaeneHsEe vMacaa, Mla. [0z HacOCHOTO aEEVMVIATOPHOTD OPHEDOTA
mpEEEMaeM p=20MITa.
My — MeXaEEIecKoe K11 MpHEEMAETCH My = 0,93
TMonyaeHHoe 3HATEHEHe THAMETPA OEPVITIZETCE J0 CTAEIAPTHOTO B ONEEaHITviD
SonemvVEY cTopoHEY: D=500 nn.
Mo ToMy e CTAaHIApPTHOMY pPEOV (3Ha4eHHe B CEOOKAX) ONpelelseTcd H
MpPHEEMAeTCA JHaMeTp mToka d= 180,
CnegoeaTenepHo, CHI3A HA MITOKE E INTOKCEOH MOTOCTH THIPOIHIHHEIPA
DIpenenfeTCq CAeIVIOIIENM 00pa3on:
Pc=0.785(D% — d*)pn,... = 0.785x (500° - 180°) x 20 x 0.92 = 3143014 H

ITIpoHzEEIEM NpPOBEpPEY Pe3VIETATOR PACIETOE.

Tax pax P=2500000=3143014=P¢, credoeamelvto VOUTUA HA Wore Gyvdem
docmamosro 1A eLNOINEHUA Onepayul Had 3qazomoerotl, mo ecme nAPaAMempel
padowezo YUIUHIPpa Nodotpansl sepHO.

"ZERTY B

S Mo g AN

74




