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AKT COI'VIACOBAHUA

Ha METOJMYECKHE PEKOMEHJAIMKA TI0 BBIMOJHEHUIO MPAKTUYECKUX pPadOT IO
yueOHoi mucuuiuimHe «TexHonornueckoe 0oOOpYAOBaHHE» MJIs CIEHHAIbHOCTH
15.02.12 MoHTax, TeXHHYECKOe OOCITy)KMBAaHHE M PEMOHT IPOMBIIIJIECHHOTO
obopynmoBanusi (mo otpacisim) (mepedenpr TOIT — 50), paspadorTaHHBIC
npenoaaBaresneM  HOXHO-YpallbCKOro  roCcyAapCTBEHHOTO  TEXHUYECKOTO
koJuiemka Opuctosoit T.B.

ABTOpPOM  MPEACTABICHBI  METOAWYECKHE  PEKOMEHIAIMU  TI0

BBINIOJIHEHUIO 9 TMpakTHYecKuX padoT, KOTOpbIe BKIIOYEHBI B COCTaB
TUCUMIUIMHBL  « TexHomormueckoe o0OpylOBaHUE», paccuuTaHHble Ha 32
ayIUTOPHBIX Yaca. B kaxxaod mpakTU4YecKod paboTe OmpeAesieHbl 3HAHHUS U
YMEHUSl CTyJIeHTa, KOTopble OyayT chOpMHUpPOBaHbI B IMpOIECCE €ro
CaMOCTOSITEJIBHOM JIESITEIbHOCTH.

3aganus pa3paboTaHbl C Y4E€TOM pa3BUBAIOLIErOCs IPOM3BOJCTBA U
OTBEYAIOT TPEOOBAaHUSAM K 3HAHUSIM U YMEHMSIM, KOTOPHIMU JIOJKEH BIAJETh
oOyyaromuiicsi 1o BBIOpaHHOMU CIEeMaTbHOCTH.

BeimonHeHne mnpakTHYecKuX padoT CIIOCOOCTBYET Pa3HOCTOPOHHEH
IOATOTOBKE CTYAEHTOB K IPOU3BOJCTBEHHOUN IEITEIBHOCTH B COBPEMEHHBIX
YCIIOBHUSIX, a TaK»Ke 00Jiee OJHOMY YCBOEHHUIO TEOPETHUECKOTO MaTepurara.

Conepxxanue M CTPYKTypa  METOJAMYECKMX  PEKOMEHIALMI
YAOBJIETBOPSIET TPEOOBAHUAM, NMPEIBABISIEMbIM K TAKOTO POAA METOJIUYECKUM

pazpaboTKaMm. —
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|. IOACHUTEJIBHASA 3AIIMCKA
Meroanueckiue peKOMEHIAlMU IO BBIMOJHEHUIO MPAKTHUYECKUX padoT o
yueOHOM quctuuiuinHe « TexHonorunyeckoe o00pynoBaHUE» MpeIHa3HAYEHBI JJIs
oOyyaromuxcst 1o  cnenuanbHocTH  15.02.12  MoHTax, TEXHHUYECKOE
OoOCTy)KMBaHHUE W PEMOHT MPOMBIIIICHHOTO 000pymOBaHMs (IO OTPACIISIM)
(mepeuens TOIT — 50).

[IpakTuueckre pabOTHl SABISIIOTCS BAXKHBIM  AJIEMEHTOM  Y4eOHOM
JTUCUMIUIMHBL. B mpoliecce BBIMOJHEHUS MPAKTUYECKUX padoT oOydaromuecs
CUCTEMATU3UPYIOT U 3aKPEIUISIIOT TOJYYEHHBIE TEOPETUYECKUE 3HAHUS,
Pa3BUBAIOT MHTEIUICKTyaJIbHbIE W MPO(ECCHOHANBHBIE YMEHHUsS, (OPMHUPYIOT
AJIEMEHTHI KOMIIETECHIIUN OyAyIIUX CIEIHAIUCTOB.

[Iporpammoit yueOHOM JUACUUATUTUHBI «Texnonornueckoe
o0OpyZOoBaHUE» TPETyCMOTPEHO BBHIMIOJHEHWE 9 TpakTUYeCKUX pador,
HANpaBJICHHBIX HA (POPMUPOBAHUE C1E0YIOUUX KOMIIETEHIIMM:

IIK 1.1. Ocy11ecTBIAThH paboTHI 10 MMOJATOTOBKE e IVHUI]
000py1I0BaHUSI K MOHTaXY.

IIK 1.2. [IpoBOIUTE MOHTaX MPOMBIIUIEHHOTO OOOpYJOBaHUS B
COOTBETCTBHM C TEXHUUYECKOW JIOKYMEHTAIUEH.

IIK 1.3. [Ipon3BoauTs BBOA B OKCIUIyaTallUKO W HMCIBITAHHS
MPOMBIIIUICHHOTO ~ 00OpY/IOBaHMS B COOTBETCTBUM C  TEXHUYECKOM
JIOKYMEHTAIIUEN .

IIK 2.1. [IpoBomuTh periamMeHTHbIE pabOThl IO TEXHUYECKOMY
OOCITY>KMBAaHUIO  TPOMBINIIEHHOTO  OOOpYJOBaHUS B  COOTBETCTBUU  C
JTIOKyMEHTaIuen 3aBoja-N3rOTOBUTEIIS.

[IK 2.2. Ocy1iecTBIATh JIMarHOCTUPOBAHUE COCTOSIHUSA
MPOMBIIIJIEHHOT0 000pY/1I0BaHMS U AChEKTAIUIO €r0 Y3JI0B U AJIEMEHTOB .

IIK 2.3. [IpoBOAMT, pEMOHTHBIE pPabOThl MO BOCCTAHOBJICHUIO

paboTOCIIOCOOHOCTH TPOMBIIIEHHOTO 000y 10BaHHUS.



IIK 2.4. BbINONHATE HaNafoyHble W PEryJIMpPOBOYHBIE pPabOTHI B
COOTBETCTBHH C MPOU3BOIACTBEHHBIM 3aJJaHUEM.

IIK 3.1. OnpenensiTb  ONTUMAJbHBIE  METOABl  BOCCTAHOBIICHHS
paboTOCIIOCOOHOCTH MPOMBIIIIIEHHOTO 000pY10BaHUSI.

IIK 3.2. Pa3pabareiBaTh TEXHOJIOTHMUYECKYIO JOKYMEHTAIMIO  JIJIS
IPOBENECHHUS pabdOT MO MOHTa)Xy, PEMOHTY M TEXHHUYECKOW OHKCILTyaTalHH
MPOMBIIIUIEHHOTO O0OPYJOBaHUSI B COOTBETCTBUU TPEOOBAHUSM TEXHHUYECKHUX
PErJIaMEHTOB.

IIK 3.3. Onpenensatb MOTPEOHOCTH B MaTEPHATBHO-TEXHUYECKOM
00eCIeYeHUN PEMOHTHBIX, MOHTXKHBIX U HAJAJ0YHBIX paOOT MPOMBIIIIIECHHOTO
o0opy10BaHUS.

IIK 3.4. OpraHu3oBbIBaTh BBINOJHEHHE MPOU3BOJICTBEHHBIX 3aJIaHUI
NOJYMHEHHBIM [EPCOHAIOM C COOJIIOIGHHMEM HOPM OXpaHbl Tpylna H
OepekITMBOTO MPOU3BOJICTBA.

OK 1. BeoiOupars cnocoObl pemieHus 3amad  mpodeccHoHaTbHON
NEeATEIbHOCTH, TPUMEHUTEIBHO K PAa3IMYHBIM KOHTEKCTaM.

OK 2. OcymiecTBasTh MOUCK, aHAJIW3 W WHTEPHpETalnio WH(OpMaIuu,
HE0OXOAMMOM JUIsl BBIMOJIHEHUS 3a]1a4 Npo(heCCUOHANBHOU NeATETbHOCTH.

OK 3. [InanupoBaTh U peann30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE
Y JUYHOCTHOE pa3BUTHE.

OK 4. PaGorarb B KOJUJIEKTUBE M  KomaHjae, 3(PPeKTUBHO
B3aMMO/ICHCTBOBATH C KOJIJIETaMU, PYKOBOACTBOM, KIINEHTAMHU.

OK 5. OcyumiecTBisiTh yCTHYHO M NHCBMEHHYIHO KOMMYHHUKAlMIO Ha
rOCyAapCTBEHHOM $I3bIKE C YYETOM OCOOEHHOCTEHN COIMAaIbHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 6. [IposABiATE  IPaXITAHCKO-NIATPUOTUYECKYIO  MO3HULIUIO,
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJICHHME HA OCHOBE TPAJULIUOHHBIX

00IIIeYEeIOBEYECKUX IIEHHOCTEN.



OK 8. Ucnonb3oBath cpeactBa PU3NUECKON KyJIbTyphl AJII COXpAHEHUS U
YKpEIUIeHUsI 3J0pOBbsi B TMpolecce MNpodhecCuOHANBHOU JACSTENIbHOCTH U
no/Iep KaHusl HEOOXOIMMOTO YPOBHS (PU3NYECKON TTOATOTOBIICHHOCTH.

OK 9. Hcnonb3oBaTh nH(pOpMaIIMOHHBIE TEXHOJIOTUHU B
poecCUOHANTEHOM eI TEIEHOCTH.

OK 10. TIlomp3oBatbcsi Tpo(ecCHOHANBHON  JOKyMEHTAIlMel Ha
rocyapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

OK 11. [IDlmaHupoBare NPEONPUHUMATENBCKYIO JEATEIBHOCTh B
npodeccruoHanbHoM cdepe.

VYMEHUU.
- YATATh KUHEMATUYECKUE CXEMBI;
-ONpeACNATh TMapaMeTpbl paboThl O0OpPYAOBaHHS U €ro TEXHUYECKUE
BO3MOXXHOCTH,

0000111eHHe, CHCTEMATH3AMIO, YIJIYy0JIeHHe U 3aKpeIieHue 3HAHUIL:
- Ha3HayeHue, o0JacTh NPUMEHEHUS, YCTPONCTBO, NPUHIMIBI PaOOTHI
o0opy10BaHMS;
- TEXHUYECKHE XapaKTePUCTHUKM U  TEXHOJOIMYECKHE  BO3MOYKHOCTH
MIPOMBIILJIEHHOTO 000PY/I0BAHMUS;
- HOPMBI JJOMYCTUMBIX Harpy30K 00OpyJ0BaHUS B IIPOLIECCE IKCILTyaTalllH;

Onucanve KaXI0¥ MpakTUYecKoW pabOThl COACPKUT HOMEp, Ha3BaHHE U

1enb padboThl, HOpMUpPYEMBIE B MPOIECCE BHIMOJHECHUS 3aaHuUs 3HAHUS, YMECHUS
(mpu HEOOXOIUMOCTH TIPUMEPHI BHITIOJIHCHUS 3aJaHUi), BapHaHThl 3aJaHUM,
OMKMCAHKE aJTOPUTMa BBIMOJHEHUS PaOOTHI (C IENBI0 BBIIBUTH U yCTPAHUTH
HEJI0YEThl B OCBOCHUM MaTepuana).

JIist monmydeHus: JAOMONHUTENbHOM, Oosiee moaApoOHON WHGOpMAIMK T10
OCHOBHBIM  BOIpOCaM y4€OHOM JUCHUIIMHBI B KOHIIE METOJUYECKHUX
pEeKOMEeH 1Al MpUBEEH NepeueHb HH(HOPMAIMOHHBIX UCTOYHUKOB.

OTueTsl CTYACHTOB MO MPAKTUYECKHUM padoTaM JOJDKHBI COJEp>KaTh HOMED,



Ha3BaHUE U LIeTb paOOThl, BBITIOJHEHHBIE 3aJaHUsI U BBIBOBI MO MPOJICIAHHOM
pabore. TuTynbHBIA JUCT JOJDKEH OBbITh OGOPMIIEH B COOTBETCTBUHM C

IIPUIIOKEHUEM A.



I1. HEPEYEHD ITPAKTUYECKUX PABOT

Ne HazBanue npaktuueckoil paboThl Komuuectso

n/n 4acoB

1. |Ilpaktuueckas pabota Nel «CocraBieHue MalIMHHO- 4
anmnapaTypHOM CXEMBbI TEXHOJIOTUYECKOU JTUHUU
IIPOU3BOJICTBAY U ONpeECTICHUE TEXHUUECKUX BO3MOXKHOCTEHN ee
00opy0BaHus

2. |llpakTtmueckass pabora Ne 2 «CocraBieHHE CXEMBI 4
YCTPOMCTBA U MPUBOAA TPAHCIIOPTUPYIOIIETO YCTPOMCTBAY

3. |[Ipaktuueckas pabota Ne 3 «UTeHHuE KUHEMATHUECKUX CXEM) 4

4. |[lpaktuueckass pabora No 4 «Pacuer mapameTpoB palbOTHI 2
000py10BaHUS ISl MEXaHUYECKOW 00pabOTKM»

5. |IIpaktuueckas padora Ne 5 «CocraBiaeHHE CXEMBbI 4
YCTPOMCTBA U KMHEMATUYECKOM CXEMbl CTAaHKA, OINPEICIICHUE
€r0 TEXHUYECKUX BO3MOKHOCTEH

6. |[IpakTtmueckas pab6orta Ne 6 «CocTaBiaeHHE CXEMBbI 2
000pyI0BaHUS TIIABHOM JTMHUH MTPOKATHOTO CTaHA C TIPHBOJIOM
U OTIpe/IeIICHUE TTapaMeTPOB €ro PabOThI»

7. |llpaktuyeckass pabora Ne 7 «CocTaBieHHE CXEMbI 4
yCTpOKCTBa 000pyAOBaHMs paboyeil KJIeTH MPOKATHOTO CTaHa
U OTIPEJICJICHHE €T0 TEXHUYECKUX BO3MOKHOCTEM»

8. |IIpaxktmyeckass pabora Ne 8 «Pacuer mapameTpoB pabOTHI 4
000pyI0BaHUs KY3HEUHO-IIITAMIIOBOYHOTO TIPOU3BOICTBAY

9 |[Ipaktuueckas pabora Ne 9 «CocTaBieHue cxem yCTpoicTBa 4
M KHHEMAaTHYeCKOW CXEeMBl O0OpyJOBaHHS  Ky3HEYHO-
IITAMIIOBOYHOTO TIPOU3BOJICTBAY

Hroro: 32




ITPAKTHYECKAS PABOTA Nel

Haspanme pabGorbl:  CocTaBieHHE MAaIIMHHO-ANIAPATypPHOH CXEMBI
TEXHOJIOTUYECKOW JIMHUM TPOU3BOJACTBA U  ONpEAeNiCHHEe TEXHUYECKHX
BO3MOKHOCTEH ee 000py/10BaHUsI.

Hean paéorbi: GOpMHPOBAHWE YMEHHH IO COCTABICHHIO MAITUHHO-
anmnapaTypHbIX CXeM TEXHOJOTMYECKON JMHUM MPOU3BOACTBA OCHOBHOI'O BHUA
MPOIYKIUU OTPACTIH.

YMEHHS:
- ONpeAeNsATh MapaMeTpbl padoThl O0OpYHOBaHUS M €ro TEXHUYECKHE
BO3MO>XHOCTH;

3HAHMA (AKTyaTu3aIus):
- Ha3HayeHue, oOJacTh MPUMEHEHHs, YCTPONCTBO, NPHUHIMUIBI PadbOTHI
000opy1I0BaHUS;
- TEXHWYECKHE  XapaKTePUCTUKH W  TEXHOJIOTMYECKHME  BO3MOXKHOCTH
IIPOMBIIIUIEHHOT'O 000PY10BaHUS;

Teoperuueckuii MmaTepuaJl

MamuHHo-anmapaTypHas cXeéMa TEXHOJIOTMYECKON JIMHUKM TPOU3BOJACTBA
MOKAa3bIBAET TEXHOJOTHIO MPOU3BOJACTBA M3JEIHMI OT 3aroTOBOK /10 TOTOBOTO
OPOAYKTa, @ TaKKe KOMIUIEKC TEXHOJIOTUYECKOTr0 O0OpYyI0BaHUS, CBSI3aHHOTO
MEXIy COO0M TEXHOJOTHUYECKOM LEMOYKOM, Ha BCEX ATanax Mnpou3BOICTBA.

CoBpeMEHHOE METATypTHYeCKOe TMPOU3BOACTBO IMPEACTaBISET COOOMU
CIIO)KHBI ~ KOMILJIEKC  pPa3MYHBIX  IPOU3BOJACTB, Oazupymoomuics  Ha
MECTOPOXKACHUSIX PY/I, KOKCYIOIIMXCS YIJIeH, SJHEPTeTUYECKUX MOIIHOCTAX. OHO
BKJIIOUYAET CIEAYIOIMe KOMOUHATHI, 3aBOIbI, IleXa M 000pYyJ0BaHHE!
- IIAXTHI U Kapbephl 110 J00bIYE Py M KAMEHHBIX YIJICH;
- TOpHO-O0OTaTUTENbHbIE  KOMOMHATBl, T/€  MOATOTOBIISIIOT  PYIbI

K IJIaBKE, T. €. 000TaIamT ux;



- KOKCOXMMHYECKHE 3aBOJbI UM 1I€Xa, TJI€ OCYIIECTBIISIIOT MTOATOTOBKY YIJIEH,
UX KOKCOBAHUE U U3BJICYEHUE U3 HUX TOJIE3HBIX XUMHYECKUX MTPOTYKTOB:

- DQHEPreTUUECKUE 1IeXa JIJIsl MOTYUYEHHS CKATOTO BO3AyXa (ISl AyThsl JOMEHHBIX
neyeil), KUCIopo/a, a Tak)Ke OYUCTKU ra30B METaJUTypPruueCKUX MPOU3BOICTB;

- IOMEHHBIE 11€Xa JIJIs1 BBITIJIABKU YyTyHa U (DeppOCILIaBOB;

- 3aBOJIBI JJIS TPOU3BOACTBA (ePPOCIIABOB;

- CTaJenIaBUIIbHbIC nexa (KOHBEpTEpHBIE, MapTEHOBCKHUE,
AIEKTPOCTAJIEIIaBUIIbHBIC) JJIsl IPOU3BOJICTBA CTAJIH;

- MPOKATHBIE II€Xa, B KOTOPBIX CIUTKU CTalIM IepepadaThiBalOT B COPTOBOM
MPOKAT - OaJKH, PEbChl, MPYTKHU, TPOBOJIOKY, a TAKXKE JUCT U T. 1.

OCHOBOM COBPEMEHHOW METAJLUTYPTUH CTajy SBISECTCS JIBYXCTyIEHYATas
CXeMa, KOTOpas COCTOMT W3 JOMEHHON BBIIUIABKM YYIryHa M pPa3IUYHBIX
CIIOCOOOB €ro nepeesna B CTalb.

[Ipu nomMeHHOW TIIaBKE, OCYIIECTBIISIEMOM B JOMEHHBIX NEYax, MPOUCXOIUT
n30MpaTeIbHOE BOCCTAHOBIIEHUE JKeJie3a U3 PY/bl, HO OJHOBPEMEHHO W3 PYIIbI
BOCCTAHABJIMBAIOTCA Takke Gochop U B HEOOJBIINX KOJIMYECTBAX MapraHell u
KPEMHHM; JKEJIE30 HAayIJIEPOKUBAECTCS M YAaCTUYHO HAChIIAeTcs cepou. B
pe3yJIbTaTe U3 Pybl MOIYYAOT YyT'yH - CIUIAB JKEJIE3a C YIIEPOAOM, KPEMHHUEM,
Maprasiem, cepoit u pochopom.

Ilepenen uyryHa B cTajb MOPOU3BOASAT B KOHBEPTEPAX, MAPTEHOBCKUX H
AIIEKTPOIUIABUIIbHBIX TedaX. B ATUX arperatax MNPOUCXOAUT H30UpATEIHHOE
OKHUCJICHHE TMpUMEced YyryHa TakuM OOpa3oM, 4TO B TPOIECCE TUIABKH OHU
nepexonsiT B LUIAK W Ta3bl. B pe3yinbTaTe MNOJy4arOT CTajdb 3aJaHHOTO
XAMHYECKOTO COCTaBA.

MaivHHO-annaparypHas cxemMa TEXHOJIOTHYECKOW JIMHUU COBPEMEHHOIO
METAJUIypru4e€CKOro MPOM3BOJICTBA  HAIVISITHO TOKA3bIBAET  TEXHOJOTHIO

NPOM3BOJICTBA U MCIIOJIb3YEMbIE 3aBOJIBI, IleXa u 00opymoBanue (pucyHok 1.1).
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Pucynox 1.1. - MamuHHo-anmapaTypHas cxeMa TEXHOJOTHUYECKON

JIJMHUH COBPECMCHHOI'O METAJLIYPIru4C€CKOIro Mporu3BOJACTBA.

[lepenen uyryHa B cTajib OPOU3BOJAST B KOHBEPTEPAX, MAPTEHOBCKHUX U
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ANIEKTPUUECKUX TMedax. B 3Tux arperatax NpOUCXOIUT U30HpaTETbHOE

OKHUCJICHHE MPUMECEH YyyryHa TakuM 00pa3oMm, YTO B IMPOIIECCE IJIABKU OHU

nepexoAsT B IUIAK W Tra3pl. B pe3ynprare NOJy4arOT CTallb 3aJaHHOIO

XUMHYECKOTO COCTaBA.

OCHOBHOI NPOAYKIIMEN YEPHON METAILTYPIUU SBIISIOTCS:

- YYT'yHBI - IEPEEIbHBIN, UCIIONB3YEMBIM JUISL  IIEpeAena Ha  CTallb,

U JIUTEUHBIN U1l  TPOU3BOJICTBA  (PACOHHBIX UYYTYHHBIX OTJIMBOK Ha

MaIlIMHOCTPOUTEIBHBIX 3aBOJIaX; OCHOBHOE KoJuuectBo (1o 60 %)

BBIIUIABJISIEMOTO YyT'YHA - IIEPEIEIIbHBIN;

- (eppocmiiaBbl (CILIAaBbI JKeJie3a C MOBBIIMICHHBIM COJIEP)KaHUEM MapraHlia,

KpEMHHUS, BaHaAMs, TUTaHa W Ap.) - Ui HPOU3BOJICTBA JIETUPOBAHHBIX

cTajei;

- CTaJbHbIE CIMTKU - JUIsl MPOU3BOJCTBA COPTOBOIO IpoKaTa (PeibCoB,

0aJIoK, MPYTKOB, MOJIOC, TPOBOJIOKH ), a TAKXKE JIUCTA, TPYO U T, 1.;

- CTaJbHBIE CIIMTKY - JIJI IPOU3BOJICTBA KPYIHBIX KOBAHBIX JI€TAJEH MAallWH

(BanKoB, pOTOpPOB, TypOHMH, JUCKOB W T.JA.), Ha3bIBA€MbIE KY3HEUHBIMH

CIIMTKaMU.

OCHOBHOW NPOAYKIUEN [IBETHOM METAILTYPTHUsl SIBISIOTCS:

- CJIMTKH LIBETHBIX METAJIIOB JIJIsl COPTOBOT'O MpoKarta (yrojakoB, TOJ0C, MPyT-

KOB M T. [I.);

- CIUTKH, (YYIIKA) IBETHBIX METAIOB Il (PACOHHBIX OTJIMBOK Ha

MalIMHOCTPOUTENBHBIX 3aBOJAX;

- JIMTaTyphl- CILIABBI [[BETHBIX METAJUIOB C JIETUPYIOIIUMHU 3JIEMEHTAMU JJIs

MIPOU3BOJICTBA CJIOKHBIX JIETUPOBAHHBIX CIUIABOB JJIs1 (DACOHHBIX OTJIMBOK;

- CJIUTKU YUCTBIX U 0CO00 YHMCTHIX METAUIOB JUIsl HYXkJ MPUOOPOCTPOEHUS,

AIIEKTPOHHON TEXHUKH U IPYTUX CHEIUATbHBIX OTPACIEH MAIIMHOCTPOCHUS.
3ananue

CocTaBUTh MalIMHHO-AIIIAPATYPHYID CXEMY TEXHOJIOTMYECKOW JIMHHUH
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COBPEMEHHOI'0 METAJTYPrU4E€CKOT0 IIPOU3BOJICTBA.
Xoa padoTbl
1. Vka3zarb Ha3Hauy€HUE MAIIMHHO-AINAPaTYpHON CXEMbl TEXHOJOTHMYECKOU
JIMHUY IIPOU3BOJICTBA.
2. CocTaBuUTh MEpEUYCHb KOMILJIEKCA PA3IWYHBIX MPOU3BOJCTB COBPEMEHHOTO
METAJUTYPTrUYeCKOro NpOU3BO/ICTBA.
3. VYkazareb mnpuHUMI pabOTBl JBYXCTYNEHYAaTOW CXEMbl COBPEMEHHOM
METAJUTYPrUHU CTAJIN.
4. BPINOJHUTP MAIIMHHO-ANNAPATYPHYID CXEMY TEXHOJOTHYECKOW JIMHUU
COBPEMEHHOI'0 METAJUTYPIU4E€CKOI0 IPOU3BOACTBA.
5. YKa3aTh OCHOBHYIO NPOAYKIMIO YEPHOU U IBETHOM METaJLIyPrUu.
6. Cnenatb BBIBOJI O MPOJIEIAHHON padoTe.
KonTposibHbIe BONIPOCHI
1. Yro takoe uyryH?
2. Yto Takoe cTayib?

3. KakoB copTamMeHT COPTOBOM MPOKATHOM CTAIN?

IMNPAKTUYECKAS PABOTA Ne 2

Ha3zpanme paborbi: CocTaBieHHE CXE€Mbl YCTpOWCTBA W MPUBOAA
TPAHCIIOPTUPYIOIIETO YCTPOIMCTBA.
Hean: ¢popMupoBanue yMEHUHN MO COCTABJICHHUIO CXEM yCTPOMCTBA W MPUBOAA
TPAHCIIOPTUPYIOIIETO YCTPOICTBA.

yMeHMUSs:
- ompenensaTh mapaMeTpbl paboThl O00OPYJAOBaHMS ¥ €r0 TEXHUYECKHE
BO3MO>KHOCTH;

3HAHUS (aKTyaJIM3aIus):

- Ha3HaueHue, OoO0IacTh NPUMEHEHHUS, YCTPOWCTBO, MPHUHIMIBI PAOOTHI
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000py10BaHUS;

- TEXHUYECKHE XAPAKTEPUCTUKH M  TEXHOJIOTMYECKHE  BO3MOXHOCTH

MPOMBIILIEHHOTO 000PY/I0BAHMUS;

- HOPMBI JIONTYCTUMBIX Harpy30K 000pyAOBaHHUS B IIPOIIECCE IKCILTyaTallUH.
Teopernueckuit MaTepua:

IIpu coBpeMeHHOW HMHTEHCUBHOCTH IMPOMU3BOJCTBA HEJb3s1 00ECIEUUTh
€ro yCTOMYMBBI pUTM O€3 COINIACOBAaHHOW M 0€30TKa3HOW pabOThl CPECTB
TPAHCIIOPTUPOBAHUSA CHIPbA, MOTYyPaOPUKATOB U TOTOBON MPOAYKIIMU Ha BCEX
cTagusx 0OpabOTKH U CKJIaAUPOBAHUS.

TpaHCOPTUPYIOMIMMH HA3bIBAIOT TEXHUYECKUE CPEICTBA HENPEPHIBHOIO
JNEUCTBUS JJIsl TIEPEMENICHUS] MACCOBBIX CBHIMYYMX M IITYYHBIX TPY30B IO
ONpEACICHHBIM  JIMHEHMHBIM  TpaccaM. MX  fgensaT  Ha KOHBEUEpHI U
YCTpOMCTBA TPYOONPOBOHOTO TPAHCIIOPTA.

Kongelieppl mnepeMemaloT Tpy3bl (CHIIyYHE W KYCKOBBIE MaTepHalbl,
ITY4YHBIC TPY3bl, a TaKXKE IJIACTUYHBIE CMECH OETOHOB M PACTBOPOB) ITyTEM

HETIOCPCACTBCHHOTO MCXAaHHWYCCKOI'O BOSHCﬁCTBHH Ha HHX TAroBOro HJIH

TPAHCTIOPTUPYIOLIETO oprana. Konseiiepsl OBIBAIOT JICHTOYHBIMH,
IUTIAaCTHHYATBIMU, CKpEeOKOBBIMH, KOBIIIOBBIMH, BUHTOBBIMH 51
BUOPAIMOHHBIMU.

s TPaHCIIOPTUPOBAHUS CTPOUTETbHO-MOHTAKHBIX MaTepHuaaoB

NPUMEHSIIOT TKAHEBbIC TMPOPE3MHEHHBIE JICHTHI M3 HECKOJBKHX CJIOEB
(mpoknamok) TKaHU (OENBITUHTA), U3TOTOBJICHHOW W3  XJIOMYAaTOOYMasKHBIX
WJIH, Yare, u3 00Jjiee MPOYHBIX CHHTETUYECKUX BOJIOKOH. B 0cOOBIX cryuasx B
KauecTBE MPOKJIATOK HCIOJB3YIOT TOHKHE CTaJbHbIE MPOBOJIOYHBIE KAHATHI
npu 6-8-xkpaTHoMm 3amace mpouyHocTH. [llupwHa JNEHTBI OOBIYHO COCTaBISET
0,4-2 m, ckopocTh ee aBwxkenus 0,8-4 m/c.

JleHTOUYHBIE KOHBEWEPHI MpeAHA3HAYEHBI JJIsl HEMPEPHIBHOTO MEPEMEILICHUS

HACBIINMHBIX U MCJIIKOIITYYHBIX I'PY30B B TOPHU30HTAJIbHOM, a4 TAKKC HAKJIOHHOM
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HampaBieHusX. OHM HalUIM I[IUPOKOE TPUMEHEHHE BO BCEX OTPaCaX
MIPOMBIIIEHHOCTH OJ1aro/iapsi CBOMM JOCTOMHCTBAM:

- HENpPEepHIBHOCTh TPAHCIIOPTUPOBKH, CIIOCOOCTBYIOMIAS TTOBBIIICHUIO
POU3BOJUTEIILHOCTH  MAallUuH, KOTOpble paboTaloT B  KOMIUIEKCE C
JICHTOYHBIMHU KOHBEHepaMu;

- TOpOCTOTAa KOHCTPYKIMH, HAAESKHOCT B pabore u  ynoOCTBO
00CITyKUBAHUS;

- BO3MOXHOCTh TIOJIHOH aBTOMAaTHM3allil C TPUMCHEHHUEM CPEJCTB
PEryJIMpOBaHUS U KOHTPOJIS,

- BO3MOYKHOCTh TPAHCHOPTUPOBAHHMS IPY30B NPH yriax HaklIoHa 10 24° a
CIICIMAJIbHBIMU  KOHBEWEpaMHu - 10 90°, 4WTO 3HAYMTENHHO COKpauaer
TPAHCHIOPTHBIE KOMMYHHUKAIIMM [0 CPAaBHEHHIO C JPYTMMH  BHJIAMH
TPaHCTIOPTA;

- BO3MOXKHOCTh Pa3Tpy3Ku MEpPEMEIIaeMoro rpys3a B JII0OOM MecTe Tpacchl
KOHBeMepa.

Henoctarku  JEHTOYHBIX ~ KOHBEHMEpOB:  OoJbliass  CTOMMOCTh |
HEJ0CTaTOYHAs JOJITOBEUYHOCTh JICHTHI, HEBO3MOXKHOCTh TPAHCIIOPTHUPOBAHUS
IPY30B BBICOKOH TEMIIEPATYPBI, TUIKHAX, OCTPOKPOMOYHBIX.

HecyuM 1 TATOBBIM OpraHoM JIEHTOYHOTO KOHBEMepa OOIIero Ha3HAYeHUs
aBygeTCsl OeckoHeuHass TWOKas JIeHTa, OINUpPAIoNascs CBOMMH pabodeil u
XOJIOCTOM BETBSIMH Ha POJMKOBBIC OIOPHI M Orubaromias Ha KOHIAX KOHBeHepa
MIPUBOIHOM U HATsHKHOU Gapabanbl (pucyHOK 2.1).

KomMmiiekc MexaHW3MOB C MCTOYHHUKOM JIBMKEHUS, CIYXKaluuid s
MPUBEACHUS B JICHCTBHE HCIIOJTHUTEIIHFHOTO OpraHa 000pYI0BaHMSI C 33IaHHBIMHU
XapaKTEPUCTHKAMU CKOPOCTH, HAa3bIBAIOT MIPUBOJIOM.

JIeHTOYHbIE KOHBEWEPHI UMEIOT UHANBUIYAJIbHBIN IIPUBO/I.
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1- rmbkas 3aMKHYTasl, MPEABAPUTEIIHPHO HATSIHYTAs JICHTA, SBIISIOIIASICS
OJTHOBPEMEHHO TPY30HECYIITUM U TATOBBIM OPTaHOM, 2- TIPUBOTHOM
Oapaban, 3 - peayKTop, 4 - ABUTATEh, D - POJUKOOIIOPHI, 6 - OrTopHas
METaJUIOKOHCTPYKITUS, /- HATSHKHOW OapabaH, 8 - HaTsHKHOE YCTPOUCTBO, 9-
3arpy304HO€ yCTpOUCTBO, 10 - OUMCTHOE YCTPOUCTBO
Pucynok 2.1. - Cxema ycTpoiicTBa M IpHUBO/IA JICHTOYHOT'O KOHBEWepa (a —
oO1uit BUI; 6 — cxema KOHBelepa ¢ MPUBOJIOM)

KoHBeiiepbl, yCTaHOBIIEHHBIE TOPU30HTAIEHO, HAKIIOHHO BBEPX M HAKJIOHHO
BHU3 110 5-8° paboTaroT B JBMIraTENbHOM pEKHMME, a KOHBEHEpHI C YIJIOM
HakJI0Ha BHU3 Goee 5-8° paboTaroT B reHepaTOPHOM pPekKUME.

JlenTOUHBIE KOHBEHEPHI OBIBAIOT CTAIMOHAPHBIE U TIEPEIBIKHEIE.

Jnst  3arpy3ku  JIEHTBl  NPUMEHSIOT  MNUTaTeNHd, OOecrednBaronue
ONPENCNICHHYI0 ToJadyy Trpy3a, COOTBETCTBYIOLIYIO MPOU3BOJUTEIBHOCTH

KOHBeMepa.
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Jist OYMCTKM JIeHTBI ¢ paboyell CTOPOHBI OT OCTaBIIMXCS YACTHII
YCTaHABJIMBAIOT BpallalolIuMecss IIEeTKH (KampoOHOBBIE, PE3WHOBBIC) WM
HETIOJIBH>KHBIN CKPEOOK.

Oco0eHHOCTH KOHCTPYKLIMM KOHBEWepa 3aBUCAT OT THUMA MPUMEHSEMBIX
neHT. JIeHTOYHbIE KOHBEMEPBHI CO CTAJIBHOM JIEHTOM, IIPU OJWHAKOBOM C
KOHBelepamMu OOIIEro Ha3HAUYEHHUs CXEeMe, OTIMYAIOTCS OT HUX OTAEIbHBIMU
AJIeMEHTaMU KOHCTPYKIIMU M3-3a MOBBIIICHHON JKECTKOCTH JIeHThl. bapaOaHbl
JUISL CTalbHOW JIGHTBI HMEIOT OOJIbIIME pa3Mepbl, a POJUKOBBIE OMOPHI
BBIIIOJTHEHBI B BHJIE JMCKOB Ha OJHOM OCH, NPYKUHHBIX POJIMKOB, HACTUJA C
6opTtamu wim 6e3 O0pTOB.

JIns1 KOHBENEPOB € MTPOBOJIOYHBIMU JIEHTAMH BO3MOYKHO IIPUMEHEHHUE OTIOP C
OJIHUM TOPU30HTAIBHBIM poJIMKOM. Ha 3THX KOHBeWepax u3-3a HEINIOTHOCTH
JIEHTHl TPAHCIIOPTUPYIOTCSA, B OCHOBHOM, IITY4YHBIE TIpy3bl. KOHBeHepsl ¢
MPOBOJIOYHBIMU JIEHTAMU MOTYT paboOTaTh MPU BBICOKUX TeMIEparypax a0
1100°C.

[Ipr wWCHIONB30BaHMM JIEHTOYHBIX KOHBEHMEPOB JUIsl MOJAYM TIpy3a Ha
0O0JIBIIIYIO BBICOTY, JUIMHA KOHBEHEpa 3aBUCUT OT yIJIa €ro HAaKJIOHA: YeM Kpyue
KOHBEWEp, TEM JUIMHA €T0 MEHBIIIE.

JleHTOUHBIE KOHBEMEPBI I MOJA3EMHOTO TPAHCIIOPTUPOBAHUS T'PY30B
paccuMTaHbl Ha BO3MOYKHOCTb HCIIOJIb30BAaHUS B CTECHEHHBIX TI'a0apUTHBIX
YCIIOBHSIX, @ TAK¥KE JIS1 IEPEMEILICHHUS JIFOAEN U TSKEIBIX IITYYHBIX TPY30B.

Kongeliepnusie YCTaHOBKU UMEIOT HIAPOKUMN auarna3oH
MIPOU3BOJUTEIILHOCTH: OT HECKOJIBKUX TOHH 10 20ThIC. T/4, IIMPUHA JIEHTHI OT
300 mo 3000 MM u ckopoctb g0 8Mm/c. Ilpu mpUMEHEHHH COBpPEMEHHBIX
BBICOKOIIPOYHBIX JIEHT W MHOro0apabaHHBIX MPUBOJIOB CTaJO0 BO3MOKHBIM
CO3/1aBaTh KOHBeHepbl AMMHONM 8 - 10 KM B OAHOM CTaBe, a KOHBEHWEPHBIC
MarucTpaiu SKCIUTyaTUPYIOTCS JUIMHOM 10 HECKOJbKMX KHUJIOMETPOB (M Jaxe

10 6omnee 200 KM Ha OTKPBITHIX TOPHBIX Pa3padbOTKaXx).
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3aganue
CocTaBUTh CXE€MY YCTpPOWCTBAa M NMPUBOAA TPAHCHOPTHUPYIOIIETO YCTPONCTBA —
JIEHTOYHOT'O KOHBENEpa.
Xoxa padoTbI:
1. Yka3aTh Ha3HAUCHUE TPAHCIOPTUPYIOIINX YCTPOUCTB.
2. YKa3aTb Ha3HAYCHHE JCHTOYHBIX KOHBEWEPOB.
3.CocTaBUTh MEpPEUYECHb IMOJIOKUTENBHBIX KAueCTB pabOThl  JIEHTOYHBIX
KOHBENEPOB.
4. BBINOJIHUTH CXEMY YCTPOMCTBA M MPUBOJA TPAHCIIOPTUPYIOIIETO YCTPONUCTBA
- ICHTOYHOT'O KOHBelepa. JlaTh ONpeaesIeHne MOHATHIO «ITPUBOIY.
5. VYkaszaTp NpHUHLMI YCTPOMCTBA M pabOThl JEHTOYHOIO KOHBEHEpa, €ro
IPUBOJ, a TAaKXKE€ €ro TEXHOJOTHYECKHE BO3MOXHOCTH U TEXHHYECKUE
XapaKTEPUCTUKU, HOPMbI JOMYCTUMBIX Harpy30K B IPOIIECCE SKCILUIyaTaluu U
PEXKUMBI IKCILTyaTal1u.
6. Cnenatb BBIBOJ O TIPOJICIaHHOM paboTe
KonTposibHbIE BONIPOCHI

1. KakoBa 001aCTh IPUMEHEHHS ICHTOYHBIX KOHBEHEPOB?

2. KakoBbI HETOCTATKHU JICHTOYHBIX KOHBEHEPOB?

3. Kak yron Haki10Ha JIEGHTOYHOTO KOHBEHepa BIMSET Ha €T0 UTUHY?

4. MoOXHO 1M JICHTOYHbIE KOHBEWEphl  MCIONb30BaTh Ui MOJ3EMHOIO

TPaHCHIOPTUPOBAHUS TPY30B?

MNPAKTUYECKAS PABOTA Ne 3
Ha3zBanue padorpl: UTeHHME KHHEMATUUYECKUX CXEM.
Hean: popmupoBanne yMEHHIN YTEHUS KHHEMATHYECKUX CXEM.
YMEHUSA:

- YUTaThb KHHEMATHYCCKUEC CXEMBI,
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3HaHMs (aKTyaau3aluys):
- Ha3HayeHue, o00JacTb NPUMEHEHHS, YCTPOMCTBO, TMPUHIMI PabOTHI
000pyI0BaHUS;
- TEXHUYECKHE  XapaKTePUCTUKH U  TEXHOJOTMYECKUE  BO3MOXKHOCTU
MPOMBIILIEHHOTO 000PY/I0BAHMS;

Teopernueckuit MaTepua:

CxemMoif Ha3bIBaIOT KOHCTPYKTOPCKUH JOKYMEHT, Ha KOTOPOM YCJIOBHBIMU
M300paXEHUSIMU U O003HAUYCHHUSIMU TTOKA3bIBAIOT COCTABHBIC YACTH WU3ICIUS U
CBSI3M MEX]ly HUMH.

Cxema otiMyaercss OT COOpPOYHOro 4depreka TeM, YTO Ha HeH He
OoTOOpaxaeTcss KOHCTPYKTUBHOE YCTPONCTBO JeTajied, BXOASAIIUX B H3JCIIHE.
Kpome Toro, Ha HeW IMOKa3bIBaIOT HE BCE JICTAJIM, COCTABIISIOIINE COOPOUHYIO
eauHuily. Hampumep, He MOKa3bIBAIOT KOPIYC, KPBIIIKY, KPEMEKHbIC IETald U
Ap.

CxeMbl BBITMOJHSIOT B COOTBETCTBHHM C TPEOOBAaHUSIMH, YCTAaHOBJICHHBIMU
HOPMAaTUBHBIMH IOKYMEHTAMHU.

B 3aBUCHMOCTH OT 3JIEMEHTOB, BXOJSIIUX B COCTaB M3JCIUS, U CBA3CH
MEXK]Ty HUMH CXEMBI JEJSAT Ha BUbI, KaXKJIbIA U3 KOTOPHIX 0003HAYAIOT OYKBOMA:
kuHematuueckue — K, oanexkrpudeckue — 3, ruapaBiaudeckue — [,
nHeBMaruyeckue — 1.

B 3aBuCHMMOCTH OT OCHOBHOTO Ha3HAU€HHS CXEMbI JICJIIT Ha THIIbI,
o0o3HauaeMble HHUPpaMu: CTPYKTypHble —1, GyHKIOUOHAIbHBIE — 2,
MPUHIUITHATBHBIE — 3, CXeMBbI COeIMHEHUN — 4 (MOHTaKHBIC) U T.11.

Haunbonee mnonHoe mnpeacraBieHre 00 U3ACIUM U €ro padboTe JaroT
MPUHITUTTHATBHBIE CXEMBI.

[IpuHnMnuanbHas cxema OmpeAessieT TOJHBIM COCTaB  AJIEMEHTOB,
BXOJSIIUX B U3JIENINE, U BCE CBSA3U MEXAy HUMU. Ee UCTIONb3yIOT 111 U3y4YeHUsI

npuHIMna padotel wm3genus. [lo 3TOM cXeme NPOU3BOMAT  HANAAKY,
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PEryJIUPOBKY, KOHTPOJIb U PEMOHT U3/EIIHS.

Cxembl BCEX BHUAOB BBINOJHAKT 0€3 coOmoaeHus Macmrada u
JEUCTBUTEIBHOTO PACIIONOKEHUSI COCTABHBIX 4dacTen msnenusa. Mx craparorcs
BbIUEPUMBATH KOMIIAKTHO 0€3 y1epoa /it SCHOCTH U y100CTBa YTEHMSL.

Ha cxemax npumeHstoT rpaduueckue ycioBHble oOo3HaueHus. JluHuu
CBSI3M MEXIy DJIEMEHTAMH CXEMbl TMPOBOAAT TaK, YTOOBI MOIYYHIIOCH
HauMEHbIIIEE YUCIIO UX MEPECCUEHUN U U3JIOMOB.

Ha cxemax moMemiaroT pa3inuHble TEXHUYECKUE TaHHBIC. Y Ka3bIBAIOT UX
OK0JI0 rpaduyeckux 0003HAYEHUH (ClpaBa WIM CBEpXYy) WJIM Ha CBOOOIHOM
10JIe YepTerka HaJl OCHOBHOM HAIIUCHIO.

[TpuaIMnUansHas KMHEMaTHu4ecKas cxema MIOKAa3bIBAET
NOCJIEZI0BATEIbHOCTD ME€pelaull JABMKEHUSI OT JBUTATENs 4yepe3 MepeaaToyHbli
MEXaHM3M K pabouyuM opraHaMm wusfenus (IIMAHJENIO CTaHKa, PEeXYIIeMY
WHCTPYMEHTY | JIp.) ¥ KX B3aUMOCBSI3b.

B kuHemaTHueckux cxemax M300pakaroT TOJIBKO T€ 3JIEMEHTHI COOPOUHOI
eIMHUIIBI, KOTOPblE MPUHUMAIOT y4acTHE B Tiepenade ABMKEHUA (3yOdarbie
KOJIeca, XOA0BbIE BUHTHI, BaJIbl, INKUBbI, My(ThI U Jp.)

Konctpykust cOOpoyHO eAuHUIBI (MAallMHbBl WM CTAaHKA), UMEIoLen
JIBUKYIINE YacTH, HE TIIOKa3bIBAIOT BOBCE WM HAHOCAT €€ OYepTaHue
CIUIOIIHBIMU TOHKUMU JIMHUSIMHU.

[IpocTpaHCTBEHHBIE KHHEMATHUYECKHE MEXaHU3MbI H300pakatoT OOBIYHO B
BUJIC PAa3BEPHYTHIX CXEM B OPTOrOHAJBHBIX MNPOEKIusAX. OHU MOIydaroTCs
OyTeM COBMEIIEHUS BCEX OCEed B OJHOM IUIOCKOCTH C MOCIEAYIOLUM
NPOCIUPOBAHUEM Ha OTy IUIOCKOCTh. Takue CXeMbl TMO3BOJSIOT YSCHUTH
NOCNEOBATENbHOCT  MEpeAayd  JIBIXKEHUS, HO  HE  TOKa3bIBalOT
JEHCTBUTEILHOTO PACTIONOKEHUS IeTalel MexaHu3Ma.

Kunemarnyeckue cxembl AOIMYCKAETCs BBINOJIHATH B aKCOHOMETPUUYECKUX

npoekuuax. Takue n300pakeHUsl MPUMEHSIOT, TJIaBHBIM 00pa3oM, B y4eOHOM
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MPOIIECCE, IMOCKOJIBKY MO3BOJIAIOT IMOKa3aTh HE TOJBKO MOCIEI0BATEIBHOCTD
nepefayd  ABWKEHHS, HO U IPOCTPAHCTBEHHOE PpACIOJOKEHUE  BCEX
KMHEMATUYECKUX JJIEMEHTOB B MEXAHU3ME.

Bce nmeranm Ha KMHEMaTHYECKHMX CXEMax H300pa)kaloT yCIOBHO B BHUJE
rpaUIECKUX CHMBOJIOB, JIMIIb OTAAJICHHO HATTIOMHHAIOIINX UX YCTPOMCTRBO.

VYcaoBHble Tpaduueckne OOO3HAYEHUS [JJIi KHHEMATHYECKUX CXEM
YCTaHOBJICHBl HOPMATUBHBIMH JIOKYMEHTAMH.

JlonyckaeTcss NOpPUMEHATh HECTaHJApPTHBIE YCIOBHbIE TpaduyuecKue
0003HauYEHUs1, HO C COOTBETCTBYIOIINM MOSICHEHUSIMU Ha CXEME.

Ha xwunHemaTtnueckoil cxeme paspemaercsa Hu300paxkarh OTACIIbHbBIE
AJIEMEHTHl CXEM JIPyroro BHUJA, HEMOCPEJCTBEHHO BIIUSIONIME Ha €€ paldoTy
(HampuMmep, JIEKTPUUYECKUE UITU THIPABIUYECKHUE).

IToMrmo yCHOBHBIX TpaduyecKux O0003HAYCHUM, HAa KHUHEMATUYECKUX
CXeMax JalT YyKa3aHus B BHUJAC HAJINUCEH, MOSCHAIOUUMNA H300paKeHHBIM
anemeHT. HanpuMmep, yka3bIBalOT TUIl U XapaKTEPUCTUKY ABUTATENS, JUAMETPHI
IIKMBOB PEMEHHOW Nepenayd, MOAYJb M YHUCIO 3yObeB 3yOyaThIX KOJIEC U
JIpYroe.

B3anmHoe pacrnosio’keHHne 3JI€MEHTOB Ha KMHEMAaTUUEeCKON CXeMe JTOJIKHO
COOTBETCTBOBAaTh HMCXOJIHOMY, CpE€AHEMY WU pabodyeMy  MOJOXKECHUIO
WCIIOJIHUTEIILHBIX OPTraHOB M3enus (MEXaHU3Ma).

JlonyckaeTcs MOsSICHITh HAJIMKUCHIO TIOJIOKEHNE UCTIOJIHUTEIHHBIX OPraHoB,
JUTsl KOTOPBIX JaHa cxema. Ecnu snemeHT mpu paboTe W3Aenvs MEHSET CBOE
MOJIOKEHHE, TO Ha CXEME JOMYCKAeTCs YKa3blBaTh €r0 KpallHUE MOJIOKEHUS
TOHKUMU IITPUXITYHKTUPHBIMU JTUHUSIMHU.

Ha kunemarnueckoil cxeme 3JieMEHTaM MPUCBAMBAIOT HOMEpPA B MOPSIKE
nepeayu, JBW)KCHUS, HauMHAs OT WCTOYHUKA JIBIXKCHUS. Basibl HyMepyroT
PUMCKUMU 1IUGpaMu, OCTaJIbHbIE 3JIEMEHTHI — apabCcKuMu UdpaMu.

HOp?II[KOBBIﬁ HOMCDP 3JICMCHTA HPOCTABJIAIOT HaA IIOJIKE JIMHWH-BBIHOCKHU,
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poBOAMMOI OT Hero. Iloa Mmojkol yKka3bIBalOT OCHOBHBIE XapaKTEPUCTUKHU H
napaMeTpbl KHHEMaTHYeCKOTO DJIEMEHTA.

Ha xuHemaTmdeckmx cxemax Ballbl, OCH, CTEPKHH, IIATyHbBI, KPUBOIIUIIHI
M300paXkal0T CIUIONMIHBIMA OCHOBHBIMHU JIMHMSMHU TOJIIMHOW §; 3yOYaThie
KOJieca, YePBSIKU, 3BE3J0YKH, IIKHUBBI, KyJAUYKH — CIUIOMIHBIMH JUHUSMU S/2;
KOHTYp M3JIEHs, B KOTOPHIN BIHCaHa CXeMa, - CIUIONTHBIMA TOHKAMH JIMHUSIMHU
TOJILIAHOM OT S/2 110 s/3.

KunemaTudeckass CBsI3b HCIIOTHHUTEIBHBIX MEXaHM3MOB MEXIYy COOOMH,
KOTOpasi ornpeesseT TOJIbKO XapaKTep UCIOIHUTEILHOTO JBUKCHUS, SBIISCTCS
BHYTPEHHEW KNHEMATUYECKOU CBS3bIO.

CBs3p MEXIYy HMCTOYHUKOM JABMKCHUS W TIOJBIDKHBIM HCIOJHUTEIHLHBIM
3BEHOM, OIPEJETSAIONIas CKOPOCTHBIE XapaKTEPUCTHKU IOCIICIHETO, SIBIISCTCS
BHEIIIHEH KHHEMATHUUYECKOM CBSI3BIO.

YuTaTh KHHEMATUYECKYIO CXEMY HAUYMHAIOT OT JBUTATEINS, SBIISFOIICTOCS
HMCTOYHUKOM JBMIKCHHS BCEX JIeTalel MexaHu3Ma. BBISBISAS mOCiIen0BaTeIbHO
M0 YCJIOBHBIM OOO3HAYEHUSM KaXKIbIM JJIEMEHT KHHEMAaTUYeCKOW IIeMH,
M300paKeHHBII Ha CXEME, YCTaHABIMBAIOT €ro Ha3HAYeHHE M XapakTep
nepeaaun IBKEHUS.

UreHre KUHEMAaTHYECKUX CXEM HAUYMHAIOT C W3YyYEeHUS OCHOBHBIX
YCIIOBHBIX rpaduuecKux 0003HAUYCHHUH, MPHUHATHIX 11 0003HAYCHUS OCHOBHBIX
AJIEMEHTOB KHHEMATHYECKUX CXCM.

YcnoBHble — Tpaduyeckre — OOO3HAYECHHS  OCHOBHBIX  DJJICMEHTOB

KMHEMAaTHYECKUX CXEM IpUBeICHbBI B Tabuie 3.1,
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Tabnuua 3.1- YcnoBHble rpaduueckre 0003HaYEHUSI OCHOBHBIX 3JIEMEHTOB

KHHCMAaTHYCCKHUX CXEM

HaumeHoBaHHe Ob6o3HaueHue

Baa

Coedunerue 08yx 8an08:

rIyxoe

ryxoe ¢ NnpenoxXpaHeHUeEM OT TEPETrpy30K

21aCTHHHOE

ILIAPHHUPHOE

i

TEJNECKONHUYECKOE

naasatowast Mydra

L

3ybuaras Mydra

il
T

Coeduneriue demaneii ¢ 6a10M:

cBoDOIHOE 15t BpaLUEHHS

noABMXHOE Oe3 BpalleHUs

IIpH NMOMOLIH BBITSKHOH LUIMOHKH

rayxoe

HoGuunnuku CKOALICEHURA:

| et

paauanbHbli

panuaibHO-YNOPHbIH OAHOCTOPOHHHIA

[JJr[]

=

paananbHO-YMOPHbI ABYCTOPOHHUA |

Hodwunnuxu Kauenus:

panMajbHbIiA

paanaibHO-YMOPHBIK OMHOCTOPOHHUA

pld
P
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HaumeHosaHue O6o3HaveHne
PaananbHO-YNOPHLIK ABYCTOPOHHUIA —g‘—-

Pemennan nepedava:

NAOCKUM PECMHEM

NAOCKHM PEMHEM NepeKpecTHast

KIWHOBHAHBLIM PEMHEM

[Tepedaua uenvio

[Tepedayu 3ybuamusie;

UMIHHIAPUYECKMMH KONecaMH

KOHHYECKUMH KONecaMH

BUHTOBLIE

lTepedava wepanunan
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HanmeHopanue OGo3HaUCHUE

Hepedaua 3yGuaman peeyran

Hepedaua x0dosbism GUHMOM € 2alKOU:

HEPA3LEMHOMN AN

Pa3LEMHON '\/\\%,/\/‘
Mydpmut; _

KVJIAYKORask OHOCTOPOHHSS . _E 3_

KYJIQUKOBas ABYCTOPOHHAS —E

AHCKOBAS OAHOCTOPOHHAA —_—

//
KOHYCHas e, F
|_

JAMCKOBasL ABYCTOPOHHSAS —Ll]—

OBTOHHAS OAHOCTOPOHHSS @-{% @

‘)
OOrOHHAS ABYCTOPOHHSIS @_{E@ @@
Topmoza:

A
KOHVCHBLIN "{}"

W
KOAOMOUHBIH E]'L
JIEHTOUHBIN _E}_
ANCKOBBIIT _;r_l:'__
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Hanmenosanme l OGoanauenme

Kownuet tunundenei cmankog:

LUEHTPOBLIX

NaTpPOHHBIX

MPYTKOBBIX

CBEPAHIIBHBIX

PACTOMHBIX C 1J1aH-wwaikboH

hpesepHbIX

urudoBanbHbIX

Snexmpodsuzamenu:

Ha JlankKax

hnanuesse 5 W

BCTPOEHHbIE B

3aganue

BoinonHuTh ycioBHble rpaduyeckue 0003HAUYEHUsI OCHOBHBIX 3JIEMEHTOB
KMHEMaTUYECKUX CXEM.

Xox padorbi:
1. /Tatb noHATHE ONPENENCHNIO «KUHEMATHIECKAst CXEMa.
2. VYKa3aThb KaK TIOKa3bIBAaeT IIOCIEAOBATENBbHOCTh Mepelayd JBUXKECHUS
KMHEMaTH4eCKas CXema.
3. VYkazarb Kakue OJIEMEHTbl COOpOYHBIX EAMHHUIl H300pakaloT Ha
KHMHEMAaTHYECKUX CXEMax.

4. Yka3aTb Kak I/1306pa)KaIOT05I JACTAaJIM Ha KMHCMAaTHYCCKHUX CXEMaAX M KaKOBa
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HyMepalus BaJOB U OCTAJIBHBIX AJIEMEHTOB.
5. YKka3zaTh ¢ 4ero HauMHAIOT YTEHHE KUHEMATHUYECKUX CXEM.
6. BeImosHUTH yclOBHBIE Tpaduieckue 0003HAUCHHUS OCHOBHBIX JJICMEHTOB
KMHEMAaTHYECKUX CXEM.
7. Caenath BBIBOJ| O MPOJEIaHHOM pabdoTe.
KoHTposibHBIC BONIPOCHI
1. Kaxkoif KOHCTPYKTOPCKHI1 IOKYMEHT Ha3bIBAIOT CXEMOM ?
2. Ha xakwe BuABl pas3feisIiOT CXEMbl B 3aBHCHMOCTH OT DIJIEMEHTOB,
BXOJISALIUX B COCTAB MU3JIEIHS?

3. B kakux IMPOCKIUAX MOT'YT 1/1306pa>1<aTLc51 KUHEMAaTHYECKUE CXEMbI?

HPAKTUYECKASA PABOTA Ne 4

Ha3Banue pabGorbl: Pacuer mapamerpoB palOoThl 00OpYHOBaHUS — JUIS
MEXaHU4eCKOil 00pabOTKH.
Hean: popMupoBanne yMeHUM MO pacyeTy napaMeTpoB paboThl 000PY10BAHUS
JUTSL MEXaHUYECKOU 00pabOoTKHU.
YMEHHUSsI:
- ONpeAeNsTh MapaMmeTpbl pabdoThl O00OPYAOBAaHUS M €ro TEXHUYECKHE
BO3MOKHOCTH,
3HAHMA (aKTyanu3anus):
- Ha3HayeHWe, o00JacTh NPUMEHEHHS, YCTPOMCTBO, TMPUHIMUIBI PaOOTHI
000opy10BaHUS;
- TEeXHUYECKHE XapaKTePUCTUKHM U  TEXHOJOTMYECKHE BO3MOXKHOCTH
IPOMBIIIIJICHHOTO 000PYyI0BaHUS;
Teopernuecknii MmaTepuaJ:
OOopynoBanreM JiI MEXaHWYECKOW o00paboTKM MeTaia  SBISIFOTCS

MCTAJIOPECIKYINIUE CTAHKH.
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MeTtannopexyiumM CTaHKOM Ha3blBalOT TEXHOJIOTMYECKYIO MAIIMHY, Ha
KOTOPOH IMyTEM CHSATUS CTPYXKKU C 3arOTOBKH MOJIY4aroT JA€Tajlb C 33JaHHBIMU
pazmepamu, (OpMOIl, B3aUMHBIM PpACIOJIOKEHHEM U  IIEPOXOBATOCTHIO
TIOBEPXHOCTEM.

OCHOBHBIMH ~ TEXHHYECKMMHU  XapaKTePUCTUKAMM,  BIUSIOUIMMH  Ha
TEXHOJIOTUYECKUE BO3MOXKHOCTHU U TTapaMeTpbl pabOThl 000PYIOBAHUS SBISIOTCS
TOYHOCTb CTAHKOB, UX IIPOU3BOJUTEIBLHOCTD U HaJIE)KHOCTD.

KauecTtBo 00paboTKM AeTaliell HA CTaHKE HEMOCPEACTBEHHO CBS3aHO C €ro
TOYHOCTBIO.

ToyHocTh  cTaHKa  XapakTepu3yeT  CTENEHb  BIUSHUS — PA3JIMYHbBIX
NOTPEIIHOCTEN  CTaHKa  (TEOMETPUYECKUX, KHHEMATUYECKUX, YIPYTHX,
TEeMIEepPaTypHbIX U JUHAMUYECKUX) HA TOYHOCTh U3TOTOBJISIEMbIX JETAJCH.

['eoMeTpruecKre NOrPEIIHOCTH 3aBUCAT OT TOYHOCTH M3TOTOBJIEHUS AeTallel
1 cOOpKHM CTaHKa, a TAKXKE €ro M3HOca B IMpolecce IKCIuTyaraund. OHU BIUSIOT
Ha TOYHOCTh B3aUMHOTO PACIOJIOKEHUS PEXYIIEr0 MHCTPYMEHTA U 3arOTOBKU B
npoiiecce GopMooOpa3zoBaHMUs.

KunemaTnueckue nmorpenHoCcTy ONnpeaesstoTes OMUOKaMu B NepeaTOYHbIX
gyuclaXx pa3MYHBIX Tepeaad KHHEMaTHYeCKOW IeNH, BO3HHUKAIOIIUMU
BCJIC/ICTBUE TMOTPEIIHOCTEN OTHENbHBIX 3JIEMEHTOB CTaHKa (3yOdaThIX KOJIEC,
4YepBSKOB, BUHTOBBIX Nap U JIp.).

Yopyrue TOrpenrHocTd CBsi3aHbl ¢ AeopMamusMi  CTaHKa, KOTOPHIC
BBI3BIBAIOT M3MEHEHHE B3aWMHOTO PACIOJOXKEHHS MHCTPYMEHTa U 3arOTOBKHU
NOJT IEHCTBUEM CHJI PE3aHMs, U XapaKTePU3YIOTCS KECTKOCThIO CTaHKa, T.€. €ro
CIOCOOHOCTBIO COMPOTUBIIATHCA 00pa30BaHUIO IehopMaIIi.

TemmneparypHble MOTPEIIHOCTH BO3HUKAIOT, TIaBHBIM 00pa3oM, BCIIEICTBHUE
HEPAaBHOMEPHOTO HAarpeBa pa3IUYHbIX D3JIEMEHTOB CTaHKa B IMPOIECCE €ro
paboThl (YTO MPUBOIUT K U3MEHEHUIO HaYaJIbHOM T€OMETPUUYECKON TOUHOCTH) U

OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HA KA4eCTBO OOPaOOTKH JieTanel, 0COOCHHO
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BBICOKOTOYHBIX.

JIMHaMUYeCKUE MOTPEIIHOCTH CBSI3aHbl C OTHOCUTEJIBHBIMU KOJIEOAHUSIMU
UHCTPYMEHTAa W 3aroToBKA. OHHM yXy[IIAlOT Ka4ecTBO OOpaOOTKH, MOTYT
CHMKATh CTOMKOCTB PEXKYILEro MHCTPYMEHTA U I0JITOBEYHOCTh CTAHKA.

Kpome yka3aHHBIX MOTpEmIHOCTEH CTaHKa, Ha KayecTBO OOpabOTKH
3HAYNUTEJIBHOE BJIMSHUE OKa3bIBAIOT IMOTPEIIHOCTH PEXKYILEr0 HHCTPYMEHTA,
BO3HUKAIOUIUE IIPU €r0 M3rOTOBJICHUM M YCTAHOBKE HAa CTAHKE, & TAK)KE M3HOC
PEXKYLIEH YaCTU B IIPOLIECCE IKCILUTyaTallUu.

IIpon3BOAUTENBHOCTE  CTAaHKA  XapakTepU3yeTcs  YHUCIOM  JICTAJIEH,
U3TOTOBJICHHBIX HA HEM B €IMHUI]Y BPEMEHHU.

Jnst  yHUBEpCAJIbHOTO  OOOpYJOBaHMA C  PYYHBIM  YIPaBJICHHEM

MIPOU3BOUTEIBLHOCTE Q, IIT./4, ONpeIesatoT Mo opMmyiie:

Q= 3600/, (1)
7€ tx — KaJIbKYJISIIIMOHHOE BpeMsi 00paboTKH, C;
tk = tI_HT+ tn.3/n; (2)

rae ty-ITy4HOoe BpeMs, C;
{5 - HOATOTOBUTEIILHO-3aKIIOUUTEIILHOE BPEMS, C;

N - 9UCJIO 3arOTOBOK B NAPTHU, IIT.

tur = ot G + 1o o oHon (3)
rae t, - OCHOBHOE TEXHOJIOTMYECKOE BpPEMS, C;
ts - BCIIOMOTaTenbHOE BpeEMs, C;
tro ¥ too - COOTBETCTBEHHO BpPEMS TEXHUYECKOTO Y OPTraHU3ALMOHHOTO
oOcIy>KMUBaHuUsl, C;

tors - BpeMsI OTIbIXa pabouyero, OTHECEHHOE K M3TOTOBJICHUIO OJHOM JeTallH,

Ha,Z[C}KHOCTI) CTaHKa — 3TO CITOCOOHOCTH BBIITYCKATbh I'OAHYIO IIPOAYKIHIO C

3aJJaHHOW TIPOU3BOAUTEIHHOCTHIO B TEUEHUE OMPEACICHHOIO CPOKA CIYXKObI IpU
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COOTBETCTBYIOIIMX YCIOBHSX pabOTbl M TEXHHUYECKOTO OOCITY>KUBAHMS.
HanexHOCTh CTaHOYHOTO O00OpYIOBaHUS XapakTepusyeTrcs Oe30TKa3HOCThIO,
PEMOHTOIIPUTOAHOCTHIO, TOJITOBEYHOCTBIO.

be3oTka3HOCTH CTaHKa - 3TO CBOMCTBO HEMPEPHIBHO COXPAHATH
paboTOCOCOOHOCT B TEUYEHHME  HEKOTOporo  BpeMeHH.  Hapymienue
paboTocnocoOHOCTH (OTKa3) CTaHKa MPHUBOAUT K TMPEKPAIICHUIO BBIMYyCKa
OPONYKIMM, a €CclIH CTAaHOK MpoAOJDKaeT padoTaTh, TO W3TOTOBIICHHAS
POIYKIUS SBISETCS OpaKOBAHHOM.

BoccranoBienue paborocnocoOHOCTH OOOpYyIOBaHMS HAYMHAETCS IIOCHE
OTKa3a OJIHOTO HMJIM HECKOJBKUX 3JIEMEHTOB, HAlPUMep, OJIOMKH WHCTPYMEHTA.
JIMUTENbHOCTh BOCCTAHOBJIEHHS pa00TOCIOCOOHOCTH 000PYOBAHMS BKIIIOYAET B
cebs ero mpoctou. Ilpu 3TOM HEOOXOOUMO  YUWUTHIBaTh  3aHITOCTb
OOCITy’KMBAIOILIEro  IepcoHana. Yem MEHbIIe CpeaHssl  JIUTEIbHOCTD
BOCCTAaHOBJICHHS CTaHKa, TEM BBIIIE €ro PEeMOHTONPUTOJHOCTH, T.€.
IOPUCIIOCOOJIEHHOCTh K MPENyNpeXICHUI0, OOHAapYXEHHIO KaK MpPUYUH
BO3HUKHOBEHHSI OTKa30B, TaK W WX TMOCIEACTBHI IyTeM MPOBEICHUS
TEXHUYECKOT0 00CTYKUBAHUS U PEMOHTA.

JIONrOBEYHOCTh CTaHKA - 3TO CBOMCTBO COXPaHATh pabOTOCHOCOOHOCTH 10
BBIXO/Ia TIApaMETPOB CTAaHKA 3a TPAHUIIBl JOMYCTUMBIX HOPM (HACTYIUICHHE
OPEIENbHOTO  COCTOSIHMS) TMPU  YCJIOBUM HIPOBEACHHUS  YCTAaHOBJIEHHOI'O
TEXHUYECKOTO OOCTY)KUBAaHUS M PEMOHTA. J[OJTOBEYHOCTh 3aBUCUT TJaBHBIM
00pa3oM OT HM3HANIMBAHUS TIOABIKHBIX COCTUHEHWH, YCTAIOCTH W CTapeHUs
Marepuaia IeMEHTOB CTaHKa.

3aganue
BeImomHuTS pacyeT napamMeTpoB pabOThl METAJUIOPEKYILETO CTAHKA.
Xox pa0doThI:

1. I[aTB OIIpCACICHNEC ITOHATHIO ((MCTaJIJ'IOpC)KYH_II/Iﬁ CTaHOK».
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2. YKa3aTb OCHOBHBIE TEXHMUYECKHUE XapaKTEPUCTHKH, BIIMAIOLIUME Ha
TEXHOJIOTUYECKHE BO3MOYKHOCTU U IMapaMmerpbl paboThl 000pyAOBaHUS
JUTSI MEXaHUYECKON 00pabOTKH.

3. OxapakTepu3oBaTb INOTPEIIHOCTH, BIHAIOIINE HAa  TEXHUUYECKYIO
XapaKTEPUCTHKY CTAHKA — TOYHOCTh CTaHKa.

4. Yxa3atb popmyity A onpeesieHus] IPOU3BOAUTEIFHOCTH CTAHKA.

5. Onpenennutp napameTpbl CTaHKA: KaJdbKyJILIMOHHOE BpeMsi 00pabOTKu
craHka rmaptum  geraned  N=10mTyk W  NOPOU3BOAMUTEIBHOCTH
YHUBEPCAIBHOIO TOKAPHOI'O CTAaHKAa C PYYHBIM YIPABICHHEM IIPH
3agaHHpIX 3HaueHusax: {,=30c, t,=10c, t,,=5¢c, t,,=5C, 1o =5 ¢,
t,,=1800c.

. Cnenatp BBIBOJI O MPOJICIAaHHOM padoTe.

. KoHTpoOJIbHBIE BONIPOCHI

. Uto Takoe HaJEeKHOCTH CTaHKa?

. Uem xapakTepusyercs HaIe)KHOCTh CTaHKA?

W NN PN O

. Kakue morpemHocTy CHIKaOT KadeCTBO PEKYIIET0 HHCTPyMEHTa?

IMPAKTUYECKAS PABOTA Ne 5

HazBanme padorbi: CocTaBl€HUE CXEMbl YCTPOMCTBA U KUHEMATHUYECKOM
CXEMBbI CTaHKA, OTIPEJICTICHUE €TI0 TEXHUUYECKMUX BO3MOKHOCTEM.
Hean: chopMupoBarh yMEHHS 1O COCTABICHHIO CXEMBI YCTPOWCTBA U
KMHEMAaTUYEeCKOM  CXEMbl  CTaHKa, ONPEACJIICHUI0  €ro  TEXHHYECKUX
BO3MO>KHOCTEM.

yMeHHUS:
- OompenensaTh TapamMeTpbl pabdoThl O00O0pPYIOBaHMS W €ro TEXHUYECKHE

BO3MOJKHOCTH,
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- YUTAaTh KHHEMAaTHIECKUE CXEMBI,
3HAHMS (aKTyaJIn3aIus):

- Ha3HayeHWe, o00JacTh NPUMEHEHUS, YCTPONCTBO, TNPUHIHUIBI PaOOTHI

000py10BaHUS;

- TEXHWYECKHE XapaKTePUCTUKH H  TEXHOJOTHYECKHE  BO3MOXHOCTH

MIPOMBITIUICHHOTO 000PY/I0OBaHUS;

- HOPMBI JOITYCTUMBIX HAI'PY30K O60py,Z[0BaHI/IH B IIPOICCCC SKCIIIYyaTalluH.

Teopernueckuit MaTepuas:

Teoperrnyeckue OCHOBBI aHaIM3a, HACTPOMKHU U pacyeTa KHHEMaTHYECKUX
Lenel cTaHKa pa3padoTaHbl OTE€YECTBEHHBIMH YUEHBIMHU.

CTpykTypa KHHEMAaTHM4eCKOHM ILeNH, T. €. IOCIEA0BATEIbHOCTD
pacroJioKEeHUs B HE KMHEMAaTHYECKHX Nap U 3BEHBEB, 3aBUCUT OT Ha3HAYCHMS
CTaHKa (CBepiieHHe, ToueHue, (pe3epoBaHue, NUTM(OBAHUE U T.I.), TpeOyeMoit
TOYHOCTU TIepeaayuu IBHKEHUSI U KOHCTPYKTUBHBIX (PAKTOPOB.

OcHoOBY 11000i1 MaILIMHBI, B TOM YHCJIE U CTAHKA, COCTaBJISIOT MEXaHU3MBI.
[Ton MexaHM3MOM TOHUMAIOT CHUCTEMY CBS3aHHBIX MEXIy COOOH myTem
CONPUKOCHOBEHUS TBEPJIBIX TEJ, COBEPIIAIOIINX MO JESHCTBUEM MPHUIIOKEHHBIX
CHJI OTIpEIETICHHbIE LIE1€CO00pa3HbIE ABHXKCHHUS.

Cucrema Ten, cocrosilias M3 OJHOIO WJIM HECKOJBKHX TBEPIBIX TeEJ,
COCJIMHEHHBIX MEXAYy COOOH HEMOJBU)KHO, HA3bIBACTCSI 3BEHOM MEXaHHM3MA.
CoenviHeHMEe  JBYX  COINPUKACAIOIIMXCS  3BEHBEB,  JOIYCKAIOIIEE  UX
OTHOCHUTEJIbHOE JABIKEHHE, Ha3bIBACTCS KHHEMATHUYECKON Mapol WM TpOCTO
napoi. [ToBepxHOCTH, JTMHUM, TOUKH, KOTOPHIMU 3BEHO MOKET CONPUKACATHCS
WIM CONIPUKACAETCS C IPYTUM 3BEHOM, Ha3bIBAIOTCS AJIEMEHTAMHU 3BEHA.

CucreMa 3BEHbEB, COCIMHEHHBIX MEXIy CO00W B OIpeAeseHHOM
IIOCJIEI0BATENIBHOCTH, 00pa3yeT KHHEMaTUYECKYIO 1ienb. KnHemaThueckue 1eny,

B KOTOPBIC BXOAAT KUHECMATHUYCCKHUC IMApbl, UX 3JICMCHTLI U CBA3H, 1/1306pa>1<aI0T

31



HAa 4YepTeKe B BUJE KHHEMAaTHYECKOM CXEMbl C TOMOIIbIO YCJIOBHBIX
rpaduuecKux 3HAKOB.

[IpaBuna BBINOJHEHUS KHHEMATHUECKUX CXeM M O00O3HAueHUs HUX
AJIEMEHTOB YCTAHOBJIEHbl HOPMATHUBHBIMU JOKYMEHTaMu. JlJii CTaHKOB,
UMCIONIMX  Hapsay C MEXaHHYeCKMMU TepefadyamMu  TUApPaBIMYECKHUe,
AIIEKTPUYUECKUE M MTHEBMATHUYECKHUE YCTPONCTBA, COCTABIISIIOT COOTBETCTBYIOIINE
CXEMBI.

Meramiopexyime CTaHkd s 00paOOTKH 3aroTOBOK aOpa3MBHBIM
UHCTPYMEHTOM  00pa3yloT TpYIIy, COCTOSIIYI0 U3  HUIM(POBAIBHBIX,
MOJINPOBAJIbHBIX, JOBOJIOYHBIX U 3aTOYHBIX CTAHKOB.

[[InudoBanbHbIE CTAaHKK 00€CTIEUUBAIOT HIEPOXOBATOCTH 00pabaThIBaEMOM
noBepxHoctH Ra 1,25...0,02 MKM.

Ha mumdoBanbHble CTaHKH TMOCTYMAOT TJIABHBIM 00pa3oM 3aroTOBKH
1ocjie  MPEABAPUTEIbHON MEXaHWMYEeCKOW M TEepMUYECKOM 00paboTKH C
MUHUMAJIBHBIMU MIPUITYCKAaMU Ha 00pa0OTKYy.

B 3aBucumocTt ot (popMbl TOBEPXHOCTH NIIH(PYEMOI 3aTOTOBKH M BUAA
nu@oBaHUusS  pa3NIMYalOT: KpyrJaonuudoBadbHbIE CTAaHKH JJIs  KPYTJIOro
HapyKHOTO nudoBaHus (LeHTpOoBBIE U OECLIEHTPOBBIE);
BHYTPUILTN(OBATGHBIE CTaHKH I KPYIJIOTO BHYTpEHHEro mnumdoBaHus
(eHTpoBBIE U OECLIEHTPOBBIC); TIOCKONUIN(OBATBHBIE CTAHKU i 00pabOTKH
nepudepuei 1 TopuoM HUTMGOBATBHOTO KPyTa.

[To xmaccupuxkatopy OHMMCa, ™Momenu cTaHkKoB, pabOTArONMX C
abpa3uBHBIM HMHCTPYMEHTOM OO0OO03Ha4YeHbl IudpamMu U (Mpu HEOOXOIUMOCTH)
OykBoi. ['pynmna numdoBaibHbIX cTaHKOB 0003HaueHa mudpoit 3 (nepas uudpa
B o00o3HaueHuu wojenu). Bropas uudpa ykaszpBaeT TMm craHka: 1 —
KpyraouungpoBalbHblE CTAaHKU; 2 — BHYTPULUIM(POBAIBbHbBIE; 3 — O00AUPOYHO-
nuiMdoBanbHbie; 4 — creuraaIu3upoBaHHble NUTM(OBATbHBIE CTAHKU; 5 — HE

peayCMOTpeH; 6 — 3aTOYHbIC; 7 — IUIOCKOUUTH(OBATIBHBIE C MPSIMOYTOIbHBIM
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WIK KPYIJIBIM CTOJIOM; 8 — TPUTUPOYHBIE U TMOJUPOBAIbHBIE; 9 —
CHelMallbHble CTaHKHU, paboTtalomue adpa3uBHBIM HMHCTpyMeHTOM. Korma
HEoOXOIMMO  yKaszaTh, 4YTO paccMaTpuBaeMas KOHCTPYKIHUS  CTaHKa
YCOBEPILIECHCTBOBAHA, T.€. MPUHAMJICKHUT K HOBOMY IOKOJEHHIO CTAaHKOB, TO B
yCIIOBHOE oOOo03Ha4ueHWe BBOAAT OykBy (Hampumep, 3A64). Tperss mudpa
YKa3bIBAE€T OCHOBHYIO TEXHUYECKYIO XapaKTEPUCTUKY CTAHKA.

Kpome cTaHKOB, M3rOTOBISIEMBIX CEPUIHO, CTAHKOCTPOUTEIBHBIE 3aBO/IbI
BBIITYCKAIOT CIEIUANIbHBIE CTAHKHU M, KaK MPaBWJIO, IPUCBAUBAIOT UM YCJIOBHBIC
3aBOJICKHE HOMEpa — MU(p cTaHKa, KOTOPBIA HE JA€T KOHKPETHBIX CBEJCHUH O
HEM, MO3TOMY, HEOOXOJIuMa JOTMOJHUTENIbHAs WHGOpMAaIMs, HW3JIO0KEHHas B
NacropTe CTaHKa.

['maBHOE ABM)XKEHHME pe3aHUsd B NUIM(POBAIBHBIX CTAaHKaX — BpAIEHUE
U OBAILHOTO KpyTa.

OxkpykKHasi CKOPOCTb V (CKOPOCTb TJIaBHOTO JBUKEHUS pe3aHusi), M/C , V =
35...60 m/c, ipu BeIcOKOCKOpOCTHOM Tt oBanuu v = 80...120 m/c.

[[InudpoBanue TMIOCKMX TMOBEPXHOCTEM  3aroTOBOK  ITPOU3BOIUTCS
nepudepueid kpyra wid ero TopuoM. CyliecTBYIOT IUIOCKONUIM(OBAIbHBIC
CTaHKH C MPSAMOYTOJBHBIM U KPYTJILIM CTOJIAMH.

Pacronoxkenne mmuHAens OUIMGOBAIBHOIO Kpyra MOXET OBbITh
TOPU30HTAIIBHBIM UJTM BEPTUKAIBHBIM.

B eauHUYHOM, MEIKOCEpUMHOM U CPEAHECEPUHMHOM MPOU3BOICTBE
HamOoJIee YacTO UCTIONB3YIOT TIOCKONUIH(OBAIBHBIE CTAHKH C TIPSIMOYTOJIBHBIM
CTOJIOM H TOPU30HTAJIBHBIM IINUHAEIEM. B  MaccoBOM MPOU3BOJICTBE
HauOOJbIIIee PacPOCTPAHEHUE TOJYUYUITM CTAHKUA C KPYIJIBIM CTOJIOM, & TaKke
JIBYCTOPOHHHE  TOpUENUIM(OBATLHBIE CTaHKM C  TOPU3OHTAJIBHBIM U
BEPTUKAIBHBIM PACIIOI0KEHUEM IIIITUHACICH.

PaccMoTpumM mtockonmuoBaibHbIA CTAHOK C MPSIMOYTOJIbHBIM CTOJIOM

o01ero Ha3HavYeHus (pUCyHOK 5.1).
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1 — crtanuHa; 2 — naHeNb YIpaBieHUS; 3 — MaXOBHK PYYHOIO
MEPEMENICHU CTOJIA; 4 — MyJIbT YIIPABJIEHUS; S — CTOJN; 6, 7 — KOXKYXH; 8 —
MaxoBUK; 9 — crotika; 10 — mumudoBanbHas 6adka; 11 — mmudoBanbHBIN
KpyT; 12 — marnuTtHas mmra; 13 — rugpocranuus; 14 — nacoc nogaun COX

Pucynok 5.1 — IlnockonummdoBaibHbIN CTAaHOK C IPSIMOYTOJIBHBIM
CTOJIOM U TOPU3OHTAJILHBIM IIMTUHEIEM

Ha mnanpasmsromumx craHuHbel 1 craHka YCTaHOBJIEH CTOJN 5,
COBEPIIAKOIIMN BO3BPATHO-NIOCTYNATEIBHOE MEPEMEIICHUE OT TMAPOLUIUHIPA,
PaCIIOIOKEHHOTO B CTAaHMHE. 3aKPEIUICHHE 3arOTOBOK OOBIYHO MPOU3BOJIUTCS C
MOMOIIIbI0 MAarHuTHOW TuMTHl 12, 3akpernsieHHOW Ha croje. Ha craHuHe
CMOHTHpOBaHa cToiika 9, Hecymas uumdoBamsHyr0 0abky 10 ¢
TOPU3OHTAJIBHBIM IIMUHJIEIEM NITU(OBAIBHOTO Kpyra 11, 3aKpbITOro KOXKyXoM
6. OT MeXaHW3MOB MOJa4, HAXONAIIUXCS B CTaHWHE, NUM(OBaIBEHON 0alke
COOOIIAIOTCS TOTEPEYHOE ABMIKEHUE MOJauyM (TMOocie KaKJI0ro JBOWHOIO Xoja
CTOJIa) U BEPTUKAIBHOE JIBM)KEHUE MOJa4M (TI0CiIe KaKI0Tro pabouero xoja mo
CHSITHIO MPUITYCKa CO Bcel 00pabOTaHHOW MOBEPXHOCTH 3aroToBku). IInuuaens
BpallaeTcss OT OJJIEKTPOJBUTATEls, BCTPOCHHOTO B NIIM(OBaJIbHYIO 0aOKy.
PaboTta mMexaHW3MOB MOJa4 OCYIIECTBIISICTCS OT THAPOIMIMHIPOB, B KOTOPHIE

NOCTYIIA€T Macjlo OT TUApPOCTaHIMM 13, ympaBiaseMoll OT mnaHenu 2.
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VYcraHoBOUHBIE PY4YHBIE TEpeMellleHusi cToja (B MPOAOIBLHOM HAaIpPaBJICHUU)
OCYIIECTBIIAIOTCS MaxoBUKOM 3, a numdoBanbHOM 0a0Oku (B BEPTUKAIBHOM
HaMpaBJICHUH) — MaXOBUKOM §. BiroueHne 1 BHIKITIOYCHHE CTAaHKA MPOU3BOJISAT
c mynpTa ympaBieHus 4. Bo Bpemss pa0OThl MarHWTHYH IUIATY C
o0OpabaThIBa€MOi1 3aroTOBKOM 3aKpbIBatOT KOxKyxoM 6. COX moctynaer u3 0aka
C MOMOIIIbIO Hacoca 14.

KunemaTtndeckass cxema YHHBEPCAJIBHOTO IUIOCKONLIN(OBAILHOTO CTaHKa

NpUBE/ICHA HAa PUCYHKE 5.2.
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1, 2 — 3ybOuarble kojeca; 3 — 4epBsIYHOE KoJieco; 4 — depBsk; 5, 10 —
raiiku; 6, 9 — BuHThI; 7, 8 — mikuBkl; 11, 13, 14, 15, 16, 17, 20, 21, 22,26 u 27
— 3yOuaTtsie koneca; 12 — peiika; 18, 19 — konnyeckue koneca; 23 —
XpamnoBuk; 24 — cobauka; 25 — mydta; Ml, M2, M3 — snektpoasuratenu; Dr
— HamnpaBJICHUE ABMKCHUS pe3aHus

Pucynok 5.2- Kunematuueckasi cxema IioCKONUIM(OBATBHOTO CTaHKA C

TrOpHU30HTAJIbHBIM IIIMTUHACICM
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['maBHOe JABWKEHHME — BpalleHWe NUIMGOBAIBHOIO Kpyra OT
anekTpoasurarenss M 1 uepe3 mikuBbl 7 U 8 1 peMEHHYIO MIepeIavy.

YacToTa BpallleHUs IIMUHIEI — MOCTOSIHHASL.

Onyckanue WIM TOIBEM HUIM(POBAIBHON TOJOBKA TMPOUCXOAUT C
MOMOIIbI0O BUHTOBOI'O MEXaHHW3Ma C BUHTOM 6 M rallkou 5, ¢ KOTOPOH >KECTKO
COCIMHEHO 4YepBAYHOE Kojeco 3. BpaieHue uepBsika 4 OCyHIECTBIACTCS: MPU
YCKOPEHHOM  IEpEeMEIIEHN —  OT  JJeKTpoaBurarenss M2  dyepe3
HUJTUHAPUYECKYI0 3yOuaTyro Imepenady Ha 3yoOuarble kojieca 1 um 2; mpu
aBTOMAaTUYECKOW BEPTUKAJIBHOM Mmojaye — OT JIOMACTHOTO  Hacoca,
paboTarolero B MOMEHT MOMEPEYHOro WM MPOAOJIBLHOTO peBepca CTojia, Yepes
cob0auky 24, xpanoBuk 23, CKpEIUICHHBIN ¢ KoJiecoM 22, U faiee uepes koseca 20
u 21 na yepBsk 4. IIpengen BeptukanbHOM momaun Snae.x = 0,002...0,05 mMm Ha
nBoviHOM xoxa crona. Hwmwxkaui npepen 0,002 MM COOTBETCTBYET MHOBOPOTY
XparnoBoro kosieca 23 Ha oauH 3y0. PydHoe mpoponpHOE mepeMenieHre cToja
OCYIIECTBIISIETCS OT MaxOBHKa 4epe3 3youarbie koseca 14, 15, 13 u 11 u peiiky
12. 3a oquH 000pOT MaxoOBUKa CTOJI IiepeMeniaercs Ha 18,1 M.

B  HOpMallbHOM  COCTOSIHUM  MEXAaHM3M  PYYHOTO  MPOAOJBHOIO
nepeMeneHrs CTojia Pa3oMKHYT IMyTeM BbIBoAa kojieca 11 w3 3areruieHus: u
BKJIFOUEHUSI MUKPOIIEPEKITIOYATENIsl, JOMYCKAIOIIET0 BKIIOUEHUE MEXaHUYECKOTO
nepemMenieHus crona. BuHT 9 ¢ raiikoil 10, 3akperuieHHbIE B KPECTOBOM
CyNmopTe, OCYIIECTBIAIOT TMOMEPEUHYI0 IMoJady CTOJia: B aBTOMAaTUYECKOM
peXuMe — OT AMeKTpoaBurarenss M3 uepe3 3yOuarbie koneca 26, 27, 16 u 17; B
PYYHOM pEXHME — OT MaxoBHKa uepe3 kojeca 17, 16. ToHKy0 monepeyHyro
MoJa4y OCYIIECTBIISIIOT HAXKATHEM KHOIIKHM, Yepe3 KOHWYecKue kozeca 18 u 19,
mMydty 25 u 3ybuatsie koseca 17 u 16.

Hns mnockonuindoBadbHBIX  CTAHKOB € MPSIMOYTOJBHBIM — CTOJIOM,
pabortaromux nepudepueil  Kpyra, JBHKEHUE TOJa4d — BO3BpATHO-

MNOCTYNATCIIbBHOC ABWIKCHHUC 3arOTOBKH (HpOI[OJIBHO@ JBHOXKCHHC noz[aqn);
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NEPUOINYECKOe IMOTEepPEeUHoe MNepeMelleHne NUM(OBAILHOTO Kpyra (IomepevyHoe
JNBIKEHUE TMOJa4yMd) 3a OJMH XOJ CTOJla C 3aroTOBKOW; MEPHOIUYECKOe
BEPTUKAJIbHOE TMepeMelleHne MITU(GOBATBHOIO Kpyra (BEpTUKAIBHOE JIBHXKEHUE
nojayu) Ha TiyOuHy nutudosanus. B Tom ciydae, korja BeICOTa HUTH(POBAILHOTO
Kpyra 00JbIlIe ITUPUHBI 3aTOTOBKH, MIONIEPEYHOE JBIKEHUE M0/1a4l OTCYTCTBYET.

3ananue

BBINOJIHUTE COCTaBIICHUE CXEMBbI YCTPOMCTBA U KMHEMATUYECKON CXEMBI
MJIOCKOIUTH(OBAIILHOTO CTaHKa, OMPEACIIUTh €ro TEXHUYECKHE BO3MOXKHOCTH.

Xoa pa0doThI:
1. Vkazath OT Kakux (haKTOpPOB 3aBUCUT CTPYKTypa KHHEMATHUYECKOW IIENHU
MeTaui000padaThIBAIOIIETO CTAHKA.
2. JlaTb IOHATHE ONPEICICHUSIM «KMHEMATUYECKasl mapa» U «KUHEMaTH4ECKast
LETbY.
3. VYka3zarb Ha3HauYe€HHWE U TEXHUYECKUE XaPAKTEPUCTUKH NUIN()OBATBHBIX
CTaHKOB.
3. BbIIOMHUTE CXeMy YCTpPOMCTBA IIJIOCKONLIM(OBAILHOTO CTaHKa C
MPSAMOYTOJbHBIM CTOJIOM M TOPU3OHTAJIbHBIM IIMUHAECIEM, YKa3aThb IMPUHIIUIL
€ro padoTHl.
4, BbInoaHuTh KMHEMAaTUYECKYIO CXEMY YHUBEPCAIBHOTO
MI0CKONUTM(OBAILHOTO CTaHKA, YKa3aTh €ro TJIaBHOE JIBXKECHUE U JBUIXKECHUE
nojavyv, a TakKe TEXHUYECKHE XapPaKTEePUCTUKHU KM HOPMbBI JTOMYCTUMBIX
Harpy3ok.
5. Cpenatb BBIBOJA O COCTaBJICHHHU CXE€M YCTPOHMCTBA W KHHEMATHYECKOM
MI0CKONITN(OBATHLHOTO CTAHKA U €70 TEXHUYECKUX BO3MOXKHOCTSIX.

KonTposibHbIE BONIPOCHI
1. KakoBbl OCHOBHBIE THIIBI NUTHM(HOBATLHBIX CTAHKOB?
2. Kak o6o03Hauarot nuindoBagbHbIe CTAHKU?

3. Uro sBAsAETCA 3arOTOBKAMH JJIA IHJ'II/I(I)OBaJIBHI)IX CTaHKOB?
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IMPAKTUYECKAS PABOTA Ne 6
HasBanme pabGorbi: CocraBieHue cxembl OOOpYIOBAHUS TJIaBHOW JIMHHUU
IPOKATHOI'O CTaHa C IPUBOJAOM M OINpPEJEIEHUE TapaMeTPOB €ro padOTHI.
Hean: QopMupoBaHre yMEHHIl IO COCTABJICHHUIO CXEMbl O0OpPYIOBaHUS
[JIABHOM JIMHUM MPOKATHOTO CTaHa C MPUBOJOM M OIpPEAEIICHUE MapameTpoB
ero padoThI.
YMEHHUA:
- OmpeaeNsaTh MapameTpbl paboThl O00OPYIOBaHUS M €ro TEXHUYECKHUE
BO3MOKHOCTH;

3HAHM (aKTyaau3amus):

- Ha3HaueHue, o0JlacTb NPUMEHEHHs, YCTPOWCTBO, NPHUHIUIBI PabOTHI
000py0BaHHUS;

- TEXHUYECKHE XapAaKTEPUCTUKH M  TEXHOJIOTMYECKHE BO3MOXKHOCTHU
POMBILIJIEHHOTO 000pyAOBaHNUS;

- HOPMBI JJOITYCTUMBIX Harpy30K 00Opy/I0BaHUSI B POLECCE IKCILITyaTallHH.

Teopernyeckuii MmaTepuas:

[IpokaTHBIM  CTaHOM  Ha3bIBAIOT  COBOKYMHOCTH  00OpY/IOBaHMS,
NpEeAHA3HAYCHHOTO MJI TJIACTUYECKOW nedopMalnuu MeTajuia B MPUBOJHBIX
MPOKATHBIX BaJIKAX.

[IpokaTHbIi  CTaH MpEACTaBIAET COOOM  KOMIUIEKC  00OpyaOBaHUS,
peAHA3HAYEHHOT0 JJISI OCYUIECTBIICHUS TUIACTUYECKON AedopMaluu MeTaia
B Baimkax (COOCTBEHHO TPOKAaTKH), a TakKe TPAHCHOPTHBIX U
BCIIOMOTaTEIbHBIX ONEpalHil.

B cocTaB mpokaTHbIX LEXOB WJIM OTHAEJICEHW B OOIIEM cilydae BXOIUT
o0Opy/lIOBaHWE TJABHOW JMHUU TPOKATHOTO CTaHAa B COCTaBE YEPHOBBIX,
MIPOMEKYTOYHBIX U YUCTOBBIX PabOUMX KJIETEH U MepeJaTOYHbIX MEXaHU3MOB,
a TaKXKe HarpeBaTelibHble M€Y, CHCTEMbl JJIsI THUIPOCOMBA OKAJIMHBI,

o0OpyIOBaHWE IS TPAHCIOPTUPOBKH, PE3KU, TEPMOOOPAOOTKH, OTIEIKH,

38



MpaBKU, CMOTKU, MAPKUPOBKHU, YIIAKOBKU MPOKATA U T.]I.

OCHOBHBIMU 3aJjJadyaMU TMPOKATHOTO MPOU3BOJICTBA SIBJISIOTCS MOJIY4YEHHUE
TOTOBOTO IPOKaTa 3aIaHHBIX pa3MepoB U POpPMBI B TpeOyeMOM KOJIUYECTBE, C
MUHHUMaJIbHO BO3MOXKHBIMU 3aTpaTaMH, C BBICOKUM YpPOBHEM (PU3HKO-
MEXaHUYECKUX CBOMCTB 1 Ka4eCTBA MMOBEPXHOCTH.

B 3aBucuMocTH OT BHAAa NpOKaTa, MOIYyYaeMOro Ha IMPOKATHOM CTaHe,
pa3IMyaloT CIEeAYIOIIHe MPOKaTHbIE CTaHbl: 00KUMHbBIE, TUCTOBBIE, COPTOBBIE,
CTaHbI CIEI[MAIbHOTO Ha3HAYCHUS.

[To TepMoMexaHHUECKOMY PEKUMY 0O0paOOTKH MeTajlla pa3iuyarloT CTaHbI
ropsiuyeu U XOJIOJAHOM MPOKATKH.

[Io pacmoyioxKeHWI0 BaJKOB KJIETH MPOKATHBIE CTAaHbl MOAPA3IAECIAIOT Ha
TOPU3OHTAIbHBIC, BEPTUKAIbHBIE M yHUBEpPCAJIbHbIC, HO HAMPABJICHUIO
MIPOKATKH - HA HEMIPEPHIBHBIC U PEBEPCUBHBIC.

[To pacnosioxkeHnto paboUYux KieTel MPOKaTHBIE CTaHbl MOAPA3JCIAIOT HA
OJIHOKJICThEBbIC, JIMHEWHBIC, C  MOCJEAOBATEIbHBIM  PACIIOJOKECHHUEM,
MIOJTYHETIPEPHIBHBIE U HEMTPEPBIBHBIC.

Takke TpoKaTHbIE CTaHbl  KJIACCUDUIIMPYIOT TIO  KOJUYECTBY H
PACITOJIOKCHHUIO TMPOKATHBIX KJICTEH M KOJWYECTBY BAJIKOB B JTHUX KIETSX,
BO3MOXKHOCTH PEBEPCUBHOW pabOThl, [JMHE OOYKM BaJKOB (Haroen
HAaMMEHOBAHUE CTAaHY), & TAKXKE M0 BHUY BBIMOJHIEMON UMHU TEXHOJIOTUYECKON
oreparuu.

[IpoxaTHbIe CTaHbI AJIsI MPOKATKU JTUCTOBOM CTaU MOAPA3ACISIIOTCS HA
CTaHbl, OCYIIECTBISAIONINE PYJIOHHYIO MPOKATKY M CTaHbI IS IOJHUCTOBOTO
croco6a Mpou3BOCTBA.

HemnpepsiBHBIE CTaHBI XapaKTEPU3YIOTCS BBICOKOW MPOU3BOIUTEIBHOCTHIO,
ya00CTBOM OOCITY>KMBaHHS 000PYIOBaHUS U 3aHUMAIOT HEOOJIBIIYIO TIOMIA b,
Ha 5Tux cTaHax mpoKaThIBAIOTCS MEJIKUN COPT, MPOBOJIOKA, MOJIOCA, PYJIOHHBIN

XOHOI[HOKEIT&HBIIZ JUCT U XKCCTh.
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CopToBble  MPOKATHBIE CTaHbl MOJAPA3ACISAIOTCA HA OJAHO — H
MHOTOHUTOYHBIE.

B 3aBUCMMOCTM OT mapaMeTpoOB BBITYCKAa€MOM MPOAYKIMU COPTOBBIE
NPOKATHBIC CTAHBI MOJIPA3CIIAIOTCS CICAyIOMM 00pa3oM (Tabiuma 6.1):

Tabmuua 6.1 - CopTaMeHT NPOIYKIIUHA COPTOBBIX MPOKATHBIX CTAHOB

CpenHecopTHbIE Kpyr 1o @75 mm;

dacoHHble TPOPUIN CO CTOPOHOM 10 90 MM

MenkocopTHbIe Kpyr mo @30 mwm;

dacoHHble PpoPuIN co cTopoHo 10 40 MM

[IpoBosoYHBIE Karanka @6-10 mm

B coBpeMeHHOM MPOKATHOM TMPOU3BOJICTBE IIOBBIIICHHBIE TPEOOBAHUS
OPEABSABISIOTCS K TOJYYEHUIO MPOAYKIMU C TpeOyeMbIMH CBOMCTBaMH,
00eCreueHHI0 KOMITAKTHOCTH, YHHUBEPCAITBHOCTH, AKOHOMHUYHOCTH,
PEMOHTONPUTOJHOCTH U IHEPTOEMKOCTH 000PY/I0BAHHS.

Hapsiny ¢ moBbilieHueM TpeOOBaHUN K pa3MEpHONM TOYHOCTHU TpOKaTa U
Ka4eCTBY €ro OTAEIKH OOJIbIIIOE BHUMAHUE YJENSIETCS MPOU3BOJICTBEHHOU
rMOKOCTH 000pYyJAOBaHUS, BO3MOXXHOCTH OIEPATUBHOM TNEPEHACTPOUKH Ha
JIPYyroll COPTAMEHT, COKPAIIEHUIO MPOCTOEB, CBI3aHHBIX C PEMOHTOM H
00CITy’)KUBAaHUEM.

K oCHOBHBIM MmapamMeTpaM MPOKATHOT'O CTaHA OTHOCAT CKOPOCTh MPOKATKH.
CKOpOCTh MPOKATKU — 3TO CKOPOCTh MPOXOKAEHUS MPOKATHIBAEMOTO METaJlia
B BAJIKAX IOCIECIHENW «UYUCTOBOM» KieTH. Ha pa3nuyHbIX CTaHaxX CKOPOCTh
npokaTKu Kojeonercs ot 1 g0 40 m/c.

OcHOBHOE 000pYJ0BaHHE OJHOKJIETHEBOI'O MPOKATHOTO CTaHa COCTOUT U3
o0OpyAOBaHHUs OAHOW TJIABHOM JIWMHUU. B cocTaB OCHOBHOTO 00OpYyIOBaHUS
HEMPEPBIBHOTO MHOTOKJIETBEBOTO MPOKATHOTO CTaHa BXOJMUT HECKOJBKO

I[JIABHBIX JIMHUAU.
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OnHOKJICTheBOM cTaH (pUCYHOK 6.1) mMeeT onHy KJIETh W TNPUBOJ OT
AIIEKTPOABUTATEINS Yepe3 PEAYKTOP U MIECTEPEHHYIO KJIETh C TOMOIIbI0 My YT U
mnuHAeAeH Ha Bajdku (B camoMm oOmiem ciydae). K 3TuM cTaHaMm OTHOCST
OJIIOMUHTH, CISIOMHTH W JHUCTOBBIE. BOJIBIIMHCTBO CTaHOB ¢ 0o0Jiee CIOKHBIM
pPaCIlOIO)KEHHEM  KIJIETE MPEeJCTaBIAIOT COOOM  pas3M4YHbIE BapUAHTHI

B3aMMHON KOMITOHOBKH OJHOKJICTHEECBBIX CTAHOB.
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1 — mpoxatHble Balku; 2 — muTa; 3 — TpedOBBIM MMNUHIAETH, 4 —

YHUBEpPCAJIbHBINA IIMUHJENb; 5 — paboyas KieTh; 6 — IIecTepeHHas KIeTh;, 7 —
MydTa; 8 — penykTop; 9 — nBUTaTENb
Pucynox 6.1 - Cxema o00o0pynoBaHUS TJIABHOM JIMHUM OJHOKJIETHEBOIO
MPOKATHOTO CTaHa C MPUBOAOM

['maBHass nuHUS, BKIIOYAromias padOdYyr KIETh, INMUHIACIHA, MY(]THI,
AIEKTPOJIBUTATEb, BXOJAUT B COCTaB OCHOBHOr0O oOopyaoBaHusi. Paboudas
KJI€Th U DJICKTPOJBUTATEIN  SIBIAIOTCS  00S3aTEIbHBIMH  AJIEMEHTAMH,
NPUCYIIMMH BCEM TMPOKATHBIM CTaHaM. [JlaBHbIE JIMHUM HEKOTOPBIX
MPOKATHBIX CTAHOB HE COJIEpKAT OTACIBHBIX DJEMEHTOB. [JaBHas JHMHUSA
pabouero OmOMHHTA BKJIIOYAEeT pabodyr0 KJEeTh, IIMUHACIA W JBa
AICKTpOJABHUTATEIsA. [ J1aBHAsS JMHUS COBPEMEHHOTO BBICOKOCKOPOCTHOIO
MIPOBOJIOYHOTO CTaHa COCTOUT U3 PaboUeil KJIETH U JICKTPOBUTATENS.

3HauuTeNbHAs YacTh SKCILUTYaTUPYEMBIX C€Uac CTAaHOB — MHOTOKJIEThEBBIE,

C JIMHCHHBIM H, TJIAaBHBIM 06p8.30M, MMOoCJICAOBATCIbHBIM  PACIIOJIOKCHHUEM
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kietel. JIunelinble cranbl HauboJee MPOCTHI U JEHIEBHI.

TeHaeHIUH COBPEMEHHOTO pBhIHKA METAJUIONPOAYKIIMU MPOSIBISAIOTCA B
YMEHBIICHUH CIEKTpa pa3MEpoB TOTOBOTO TpoKara HU B  OOJbIIEM
pazHooOpa3zuu Mapok ctaiu. B mo0oM ciywae, [uisl mojgydeHus HauOoJbIen
IIPOU3BOJUTEIBHOCTH TIPOKATKH HEOOXOJUMO OO0ECHEeYUTh MHUHUMAIBHYIO
IPOJIOJDKUTENBHOCTh IpOLEcca NEpeHadaKd NpH IEepexoJe Ha NPOKaTKY
JIPYroro TUIOpa3Mepa, NpoQuis WIM MapKu CTajld, a TakXKe COKPaTUThb

MPpOAOJLKUTCIIBHOCTD ITPOCTOCB, CBA3AHHBIX C O6CJ'IY)KI/IBaHI/IeM O60py,[[OBaHI/IH.

3aganue
CoctaButh cxeMy OOOpyJOBaHHMS TJIABHOW JIMHUM  OJIHOKJIETHEBOTO

IIPOKATHOTI'O CTaHa C IIPUBOAOM H OIIPCACICHUC I1IapaMCTPOB €TI0 pa6OTBI.

Xoa padoThbI:
1. JaTe onpenesieHHE «IIPOKATHBINA CTaH» U yKa3aTh €r0 Ha3HAYCHUE.
2. Vkazarp KjnaccUPUKaLMK TOPOKATHBIX CTAHOB M OCHOBHBIE
TEXHOJIOTMYECKHE BO3SMOKHOCTU COPTOBBIX CTAHOB.
3.  BbInoaHuTh cxemy 000pyJI0BaHUS OJHOKIETHEBOrO MPOKATHOTO CTaHa C
IIPUBOJIOM, YKa3aTh €r0 yCTPOMCTBO, COCTAB MPUBOJA U HOPMBI IPUMEHSAEMBIX
CKOPOCTEU MPOKATKH.
4. OnpenenuTb OCHOBHOW NapaMeTp MPOKATHOTO CTaHA — CKOPOCTh MPOKATKH,
€CJIM B BaJIKaX YEPHOBOM KJIETHU MPOKAThIBA€MbI MeTaill npoxoauT 40M 3a Sc,
a B BaJIKaX YHCTOBOU KIIETH 3a 4cC.

5. Cnenath BBIBOJI O TIpOJieIaHHON padoTe
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KoHTpo/ibHBbIE BOPOCHI
1. Yro sABisieTCs OCHOBHBIMU 3a/1a4aMH MPOKATHOTO MPOU3BOICTBA?
2. KaxkoBbl BUABI KJIETEH I MPOKATKH MeTasa?

3. Yro obecrieunBacT MOBBIIIICHUE IMPON3BOAUTCIIBHOCTHU HpOKaTKI/I?

IMMPAKTUYECKASI PABOTA Ne 7
HaszBanme padorbi: CocTaBieHre CXeMbl YCTpOMCTBa 000pyI0BaHus pabouei
KJIETU MPOKATHOTO CTaHA U ONPEAEIICHUE €r0 TEXHUYECKUX BO3MOKHOCTEH.
Heab: ¢opMupoBaHHEe YMEHUH IO COCTaBICHHUIO CXEMbl YCTpOWCTBa
o0opyaoBaHusl pabouell KIJIETH NPOKATHOIO CTaHA U OIPEICICHUIO €ro
TEXHUYECKUX BO3MOXKHOCTEH.
yMeHHuS:
- OompeaeNsaTh MapameTpbl paboOThl O00OPYNOBaHUSI M €ro TEXHUYECKHUE
BO3MOKHOCTH,;

3HAHMS (aKTyanu3aius):

- Ha3HaueHue, o0JlacTb NPUMEHEHHMs, YCTPOWCTBO, NPHUHIUIBI PaOOTHI
000pyI0BaHHUS;

- TEXHUYECKHE XApPAKTEPUCTUKH M  TEXHOJIOTMYECKHE BO3MOXKHOCTHU
MPOMBILIJIEHHOTO 000pyA0OBaHNUS;

- HOPMBI JJOITYCTUMBIX Harpy30K 00Opy/I0BaHUSI B POLECCE IKCIIITyaTallUH.

Teopernveckuii MmaTepuas:

[IpokaTHOE MPOM3BOACTBO SIBJISICTCS 3aBEPIIAIOIIMM STAMlOM BBIMTOJTHEHUS
[MKJIa METAJUTyPrUYeCKUX OIepanuii, B I[eXaX KOTOPOTO HWCIOJIb3yeTCs
MOIITHBIA O00XKUMHOM MPOKATHBIN CTaH — JTUOO OJFOMUHT, JIMOO CIISIOMHT.

bmoMUHT — 3TO TEXHOJOTHS MpOKaTa, KOTOpas TO3BOJSET TIOTYyYHUTh
KBaJpaTHbIE CTaJbHbIE 3aroTOBKM — Ostombl. [lepex mpoxkaTkoil 3aroToBOK
BBITIOJTHSIOT X Harpes.

bitom — 310 KBagpaTHas 1O CEYEHUIO 3ar0TOBKA, MPOIIeAIias o00paboTKy Ha
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00XKMMHOM cTaHe. Macca OaroMa oT 5 1o 25 ToHH, miuHaA 1-5 M, ceueHue
400x400 MmM.

Ceuenue BankoB OmoMunra 1 — 1,5 m. [Ipon3BoANTENLHOCTH TAKOTO CTaHA,
KaK MPABUJIO, OTIMCHIBAETCSA CEYEHUEM BAJIKOB, UCIIOJIb3YEMBIX ISl TPOKATKH.
[Tpouiecc mpokaTku HAET Ha CKOpPOCTH HE Oozee 7,2 M/C U TeMIepaTypHOM
pexume 10 1250 °C. 3a ogun npoxon B mporecce IpoKaTku ooxumaercs ot 40
1m0 120 MM ciutka. st nmpuaaHus 3arOTOBKE HYXKHBIX [MapaMeTpoB TpeOyeTcs
ot 11 no 19 npoxonos.

OcCHOBHBIM 000PY/JIOBaHHEM MPOKATHOTO CTaHA SIBIIETCS paboyasi KJIeTh, B
KOTOPOM OCYIIECTBIACTCS COOCTBEHHO TMpokarka MeTawia. KoHcTpykiwus,
pasMephl U Macca paboyux KieTed 3aBUCAT OT Ha3HAYEHUS M CIeIUaIu3aluu
MIPOKATHBIX CTAHOB, YCJIOBHUH Mpoliecca MPOKATKH MeTajula, yucia pabodmx
BAJKOB B CaMOW KJIETH, YPOBHS TEXHUYECKOrO Iporpecca B MNPOKATHOM
MPOU3BOJICTBE.

OCHOBHBIMHM 3JIEMCHTaMH paboumx KieTed (pucyHok 7.1) sBustoTCs
CTaHWHA, BaJIKU, MOAIMIMIIHUKK, TOAYIIKA, MEXAHU3MBI MJISI YCTAaHOBKU U
YpPaBHOBEIIMBAHUS BaJKOB.

CranuHbl paboyeil KJIETH OTHOCSTCS K CaMbIM OTBETCTBEHHBIM JCTaJIsIM
paboueit kietu. J[Be CTaHWHBI, COCAMHEHHBIC CTSHKHBIMU OOJTaMHU WU
TpaBepcoi, 00pa3yroT OCHOBY pabouei kietu. Kakmas ctaHuHa COCTOUT W3
JIBYX CTOEK, a TaK)Ke BepXHEeH U HWkKHEH nornepeunH. Paboyas kiaeTh KpenuTcs
K TUIMTOBHMHE JMOO0 OontamMu, OO0 CHENUATBHBIMA THUIPABINYECKUMU
3)KMMaMU, KOTOPBIE TMMO3BOJISIIOT OBICTPO MPOU3BOIUTH 3aMEHY CTAaHHWHBI.

Banku sSBASIOTCS OCHOBHBIM pabO4YMM WHCTPYMEHTOM IMPOKATHOTO CTaHa, B
HUX HEMOCPEJICTBEHHO oOCyIecTBisieTcss nedopmamms meramna. [IpokaTtHbie
BAJIKW KJIACCU(DUIIUPYIOT MO Ha3HauYCeHUIO, (popMe OOUYKHM Bajika, KOHCTPYKIIUH,
marepuany. [lo Ha3HauyeHHIO BajJku OBIBAIOT COPTOBBIE U JIMCTOBBIE,

KaHTYIOIINE, pa3pe3Hble, MpaBuibHbIe U T.A. [lo dopme OOUKHM Bamku pa3HBIX
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CTaHOB OBIBAIOT TJaJKKE (IIUIMHAPUUECKUE) UITU C KAITMOpaMU.

v-a..'.‘,f‘%, q/ ML.

Lo M 77\ .. .
i —— LIS l'i i
--wml I h‘? ,,m\

N

1-onmopnas Oajyika, 2-yCTPOMCTBO JIJIsI YPaBHOBEIIUBAHUS BAJIKOB, 3-HAXKMMHOE
YCTPOUCTBO, 4-CTaHWHA, 5-BAJIKHU, 6-TIOIITUITHUKY PAOOUYNX BaJIKOB,
7-TUTMTOBUHA
Pucynox 7.1 — PaGoyas kjeTh OJrOMUHTa
Banku mpokaTHBIX CTAHOB YCTaHABJIMBAIOTCS B TMOJIIUITHUKAX, KOTOPHIE
pasmenialoTcsi Ha  IIEeWKaxX MPOKAaTHBIX BalKoB. Yepe3 MNOANIMITHUKH

nepeaaroTcda yCuins, BO3HHKAIONIHUC IIPpU IIPOKATKE, OT BAJIKOB HAa CTAaHHHY.

45



Taxke MNONIIMIHUKYU YIACPKUBAIOT BAJIKA B 3aJaHHOM IIOJIOKEHHH. B
HACTOSIILIEE BPEMS MCHOJIB3YIOT OTKPBITBIE IOAIIMITHUKA  CKOJIBXKEHHS,
NOAIIHUITHUKH KUJKOCTHOTO TPEHUS U MOAIINITHUKN Ka4yEHUS.

[JoglIMIIHUKK  NPOKATHBIX  CTAHOB  Pa3MEIIAlOTCd B IOJXYLIKAaXx,
NPEACTABIAIOMMNX COOOM cHenuanbHble CTallbHble OTAUMBKU. [lomymiku
IIPEHA3HAYCHB] JUISI COXPAHEHUsI TOYHOTO IIOJIOKEHHS BAJIKOB M IEepeladu
yCWINSI IPOKATKH OT BAJIKOB K CTaHUWHE paboueil kiaetu. OHU IepeMeraroTcs
[0 HANpaBJIOIIMM, NPUKPENJIEHHBIM K CTaHuHaM. {11 mpenoTBpaleHus
IIEpEMELICHNs IIOAYIIEK B HAIIPAaBJICHUU TOPU3OHTAIBHBIX OCEW BAJIKOB
IPUMEHSIIOTCS PErYJUPYIOLIUE IIIAHKU U 3aKUMBbI, KOTOPBIE CKOJB3AT B Ia3ax
NOAYIIKKM M CTaHUHBI. YTOOBI CKOMIIEHCHPOBATH TEPMUUYECKOE PACIIUPEHUE
BAJIKOB INOAYLIKMA 3aKPEIUIAIOT TOJIBKO CO CTOPOHBI, IIPOTHUBOIIOJIOKHOU
IIPUBOJY, YTO TIO3BOJISIET MM HECKOJBKO IIEPEMEIIATBCI B OCEBOM
HaIlpaBJICHUH.

B mponecce mpoKaTkyu BAJIKU JOJDKHBI 3aHUMATh ONPEAECICHHOE MOJIOKEHUE
B paboueii kieTu. C 3TOH LeJIbI0 UCTIONB3YIOTCSI MEXaHU3Mbl BEPTUKAIBHOU U
OCE€BOM YCTAHOBKH BaJIKOB.

Y CTaHOBOYHBIE  MEXaHU3Mbl  MPEACTABISAIOT  CO0O0M  COBOKYHNHOCTH
Ha)XMMHOTO M YPaBHOBEIIMBAIOIIETO MEXaHU3MOB.

HaxuMHOM MeXaHW3M BBINOJIHSET MEPEMEIICHUE, a YPABHOBEIIMBAIOIIUN
MEXaHW3M TpeJHa3HaueH [Js BbIOOpa 3a30pa B CHUCTEME «HAXKUMHOM
MEXaHU3M - IOAYIIKA BEPXHEro BaJKa» C LEIbI0 MCKIIYEHHUS YyAapoB.
VYcTaHOBOUHBIE MEXAaHHM3MBl ~ OOECIEUYMBAIOT BO3MOXHOCTh  pa3lielbHOMU
PETYJIMPOBKH MOJOKEHUS KAXKI0M MOAYIIKH BaJKa.

Ha TOICTOMMCTOBBIX, TOHKOJHMCTOBBIX M IIOJIOCOBBIX YETHIPEXBAIKOBBIX
CTaHAX TOpSYEN M XOJIOOHOM MPOKATKH, IAE CKOPOCTh MEPEMELICHUS BaJIKOB
HEBEJIMKA, IPUMEHSIOTCS TUXOXOIHbIE HA)KUMHBIE MEXAHU3MBI C IIPUBOAOM OT

QJIICKTPOABHUTATCIIA YCPE3 FJ'IO6OI/II[HI>IG YCPBAYHBIC IICpCOAAYN. B IMOCIICOHEC
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BpeMsl Ha JIMCTOBBIX W OOXKMMHBIX CTaHaX MPUMEHSIOTCS THAPABIMYECKUE U
KOMOMHHMPOBAHHbIE HAXKUMHBIE YCTPOMCTBA, KOTOPbIE 00JIaIal0T 3HAYUTEIIHHO
MEHBIIEH WHEPIHUOHHOCTBIO M HMMEIOT BBICOKYIO TOYHOCTh YCTAaHOBKU H
CIIOCOOHOCTHh BOCIIPUHUMATH OOJIbIIIME YCWIHS MPOKATKU. B ruapaBimdyeckux
HQXUMHBIX YCTPOMCTBAX yCHJIME MPOKATKHA BOCIPUHUMAIOT THUAPABINYECKUE
HUIMHIPHI, O] TOPUTHU KOTOPBIX MOJAeTcsl padboyas KUAKOCTH (Macio) moj
MOCTOSTHHBIM JIaBJICHUEM, TIO3TOMY Iepe]] MPOKATKOW BalKM MPHOKAThl IPYT K
JIPYTy C TOCTOSIHHBIM ycuiueM. B KOMOWHHPOBaHHBIX YCTPOWCTBax rpyboe
peryanupoBaHUe MPOU3BOJUTCS FIEKTPOMEXAaHUUECKUM YCTPOMCTBOM, a TOHKOE
- TUJIPABINYECKHUM.

Jlns  ypaBHOBEIIMBAaHWS  BEPXHETO Bajlka MPUMEHAIOT TPYy30BOE,
NPYXUHHOE U TUAPABINYECKOE YCTPOICTBA.

['py30BO€ ypaBHOBEUIMBAIOIIEE MPUMEHSIOT NP TMEPEMEIICHUU BEPXHETO
Bajka Ha OoJbIIy0 BbICOTY. [Ipy)XKMHHOE ypaBHOBEHIMBAIOIIEE YCTPOMCTBO
IPUMEHSETCS Ha 3aTOTOBOYHBIX, COPTOBBIX, IPOBOJIOYHBIX, JTUCTOBBIX JABYX- U
TPEXBAJIKOBBIX M  JIGHTOYHBIX UYETHIPEXBAJKOBBIX CTaHaX, TaM TJe
nepeMeIlIeHUEe BaJIKOB U MAacCca YpaBHOBEIIMBAEMBIX JeTallell HEBEIUKH.

3ananue

CoctaBuTh CcXxeMy ycCTpoHcTBa 00OpyaoBaHHsl pabodeil  KJeTu
OPOKaTHOTO CTaHa — OJIIOMMHTa W ONPEIEIeHHE €ro TEXHUYECKUX
BO3MOKHOCTEM.

Xoxa padoThI:

1. JlaTte ompeneneHue TOHATUAM «OJIOMUHT» U «OJIOM», YKa3aTh
TEXHUYECKUE BO3MOKHOCTH MTPOKATHOTO CTaHA — OJIFOMUHTA.

2. Yka3aTh Ha3Ha4YeHHE paboyeil KJIeTH MPOKATHOTO CTaHa.

2. BreimonHuth cxemy o0opyaoBaHUs paboyeil KieTu OJIIOMHMHIA, YKa3aTh ee
YCTPOMCTBO, NPUHIUII PabOThl M HOPMBI JIOMYCTUMBIX HArpy30K IIpH

9KCILTyaTalluu.
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3. Yka3aTh Ha3Hau€HHE YCTAaHOBOYHOI'O MEXaHU3Ma BaJIKOB Ha paboueil KJeTH,
€ro COCTaB M MPUHIIUI PaOOTHI.
3. CnenaTh BBIBOJ O COCTaBIICHUU O MPOJEIaHHON padoTe..
KoHTpo/ibHBbIE BOPOCHI
1. Ot 4ero 3aBUCSAT OCHOBHBIE MTapaMeTPhl pabOUYUX KIIeTei?
2. Kaxue ObIBafOT BUJIBI TPOKATHBIX BAIKOB 10 (hopmMe OOUKH Bajka?

3. Jlns dero ciy»Kat NOAIIMIHUKYA B pabouel kietu?

IMPAKTUYECKAS PABOTA Ne 8

Ha3anue pabGortbi: Pacuer nmapameTpoB paOoTel 000pyJOBaHUS Ky3HEUYHO-
HITAaMIIOBOYHOI'O MPOU3BOJCTBA.
Heab: ¢opmupoBaHHe yMEHUH MO pacyeTy MapaMeTpoB  pabOThI
000py10BaHUs Ky3HEUYHO-IITAMIIOBOYHOTO TPOU3BO/ICTBA.

YMEHHUS:
- ONpeAeNsTh MapaMeTpbl padoThl O00OpYHOBaHUS M €ro TEXHUYECKHE
BO3MO>KHOCTH;

3HAHMA (AKTyaau3aIus):
- Ha3zHauyeHue, 00JacTb MNPUMEHEHMs, YCTPOMCTBO, NPUHLHI PadOTHI
o0opy1I0BaHUS;
- TEXHWYECKHE XapaKTePUCTUKH W  TEXHOJIOTMYECKHME  BO3MOXKHOCTH
MPOMBIIINIEHHOTO 000PY10BaHUS;
- HOPMBI JIOITYCTUMBIX Harpy3o0k 00OpyJ0BaHUsI B IPOLIECCE IKCILUTyaTal|H.

Teopernueckuit MaTepuas:

K o0opynoBaHuio Ky3HEUHO-IITAMIIOBOYHOI'O MPOMU3BOJICTBA OTHOCST
TUAPABINYECKUE TPECCHI.

I'mppaBnuueckuit rpecce MPEACTABIISET coboit YCTPOMCTBO,

NpEaAHa3HAYCHHOC JJIsI CO3AaHNA BICOKOT'O JaBJICHUA IIPHU O6pa6OTK€
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METAJUIOB W Jpyrux MarepuanoB. OH COCTOMT U3 [JIByX COCYIOB
MUIMHAPUYECKON (POPMBI, OCHAIIICHHBIX MOPIITHAMH Pa3HOTO IHAMETpa.
[lpunnmn  paGoOTHl  THUAPABIMYECKOTO TIpecca OCHOBaH Ha 3aKOHE
ruapocTaTuku (3akone Ilackams), B COOTBETCTBUU C KOTOPBIM >KHUIKOCTD,
HaxoIdIascs B cOCydax, IMepelJacT OJWHAKOBOE JaBJIIEHHE BO BCeX
HampaByieHUsAX. JIg TMOmydeHWs yCWUIWs, 4Yalle BCEro, MPUMEHSIOT
CreIMaIbHOEe Macyio, KOTopoe obecreunBaeT mepenadyy U yBEIUYEHUE CHUIIBI
JaBIICHUS 70 HY)KHOW BeMMUWHBI. Kpome Maciia, MOTyT IPUMEHSTh BOAY HIIH
smyabcuu. JKuakocts non aaBienuem 20-30 MITa (200-300 atm) momaercs K
HUJMHIpaM TIpecca OT CIHelnuaibHoro Hacoca. CxemMa THAPABINYECKOTO

rpecca npeacTaBieHa Ha pucyHke 8. 1.
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pabounii cTos, 8-BO3BpATHBIA IMWIMHAP, 9-HUXKHSSA nonepednHa, 10-HuwxHUN
yHxep, 11-HwKHud nuausap, 12-raiika, 13-HuKHUN paboduil muauHIp, 15-
KOJIOHHA, 16-BepxHss nonepeurHa, 17-neBas BTyJIKa IUTyHXKepa

Pucynok 8.1 — I'mapaBianyueckuii ITaMIIOBOYHBIHN MPECC

I'mppaBinyeckue npeccel MUPOKO MPUMEHSAIOT B IPOMBIIIEHHOCTH:

- KOBKAa M IITAMIIOBKA AETalle W3 CTAJIM, aJOMUHMSA, IUIACTMACC U JIPYTUX
MaTepHUaJoB;

- 3aIPECCOBKA METAJJINYECKUX JIETANIEH;

- IPECCOBAHUE YIOJbHBIX OJIOKOB U APEBECHOU CTPYKKH;

- ropsiyasl ¥ XOJIOJIHAs ITaMIIOBKa, pe3Ka MeTalia, MpaBka JAe(eKTOB.

[Ipeccbl 0OBIYHO THUXOXOAHBI, CKOPOCTh MOJBMXHBIX dacte a0 0,3 m/c,
onu nenatorT 10-25 xomoB B MuHyTy. s mpuBOJOB mpecca TpeOyroTcs
TPOMO3JIKHE YCTPOWCTBA: HACOCHI BBICOKOTO JABJICHUS, AKKYMYJATOPHI IS
HaKaIUIMBaHUSl KUJKOCTH BBICOKOIO JaBJIEHHS, NOJAABAEMOW OT HACOCOB,
NapoBBIX MYJIBTUILIUKATOPOB - IpeoOpa3zoBaTeseil JaBICHUS.

OnHako mpecchl HE3aMEHMMBI 11 KOBKM KPYIHBIX ITOKOBOK BECOM OT
700kr 10350 1. Ha mpeccax rioy0ske, ueM Ha MOJIOTaX MTPOKOBBIBAETCSI METAILII,
OHM PEXKE BBIXOASAT M3 CTPOSl U MEHbUIE TpeOyIOT peMOHTa. B Ky3HEUHBIX
1exax npuMeHstor npeccesl ycunuem ot 500 mo 15000 .

I[To 3akony Ilackanst - pgaBiI€HUE, KOTOPOE HCIBITHIBAET KUIKOCTD,
3aKJIFOYEHHAsT B 3aMKHYTOM COCyJE, INEpelaeTcsi BO BCE CTOPOHBI C
oJlrHaKoBoM cuioil. Ecnu B cooluiatoniuecss cocypl BCTaBUTh JIBa MIIyH)Kepa
pPa3HbIX JUAMETPOB M HATPY3UTh OJIMH W3 HUX, HAPUMEP MaJbIM I'Py30M pi,
TO JUIsl YpaBHOBEIIMBAHUS OOJIBLIOTO IUIYHXKepa MOTpedyeTcs Tpy3 P2, BO
CTOJIBKO pa3 OO0JBIINI p1, BO CKOJIBKO pa3 IUIOLIAAb 3TOTO IUIyHXKepa OoJblie
10U IPYTOro.

Hanpumep, ecii y Hacoca Ipecca MMeeTcs ITyHKep miomansio 10 cm? u

cosmaercs nasienme 100 kr/cm?, a y paGodero HuiIMHApa Hpecca ILIYHXKEp
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wiomaaeio 1000 cm?, To ycuiiie, HeoOXOaUMOe JJIsi Ha)KaTHs Ha TUTYHXKEp
Hacoca, paBHO:
10 cm? x 100 kr/em? = 1000 kr =1 T,
a ycuiue, nepeaBaemMoe Ha pabouuii IIIyHXKep mpecca, paBHO:
1000 cm? x 100 kr/cm? = 100 000 xr = 100 T
Takum o0pa3oM, THAPABIMYECKHE IMPECCHl MOTYT IepenaBaTh OOJbIINE
YCUITHSL.
Haunbompimee ycunme, pa3BuBaeMoe IPECcoM, OpeaesieTcs Mo GopMye:
P=pox F (4)
rae P — ycunme npecca;
Po — JaBJCHWE HA TUTYHXKEP JKUJIKOCTH, MOCTYNAIOIIEH OT aKKyMyJIsSITopa,
Hacoca Win MYJIbTUILIUKATOPA;
F - momans mnymxkepa (P =n D? /4);
D - nuameTp miyHxepa.
OddextuBnas >"eprun E,, pazBuBaemas mpeccom, npu aehopMUPOBAHHUU
MMOKOBKH, PACCUUTHIBACTCS TT0 (hopMyIie:
E,=PxHxn (5)
rae P — ycunme nipecca;
H — BennuuHa pabouero xoja;
M — k03 HUIMEHT UCIob30BaHus dHepruu (00sruHO pasen 0,6-0,8).
3aganue
CocTaBuTh CXEMYyCTPOMCTBA THUAPABIMYECKOTO IMITAMIIOBOYHOTO Tpecca
W paccuMTaTh  TEXHUYECKHE  TapaMeTpbl  paboThl  000pYyIOBaHUS
THJIPaBJIMYECKOTO Mpecca.
Xoxa padoThI:
1. VYka3arp Ha3Ha4YCHHE THAPABIMYCCKOTO Tpecca U 001acTh €ro MPUMEHEHHS.
2. BbINOAHUTH CXeMy THAPABINYECKOTO IITAMIIOBOYHOIO MPECCa U YKa3aTh €ro

YCTPOMCTBO.
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3. VYka3zaTh OCHOBHbBIE TEXHHYECKHE XapAaKTEPUCTUKA U TEXHOJOTHUYECKUE
BO3MOYKHOCTH pabOThI THAPABIMYECKUX IPECCOB.
4. Paccuntate TeXxHHYECKHME TapaMeTpbl paboThl  00OPYIOBaHUS
T'UpaBIMYECcKOro Ipecca: Haubobliee ycuine, pasBuaemoe npeccoM (P) u ero
s dextuBnyro suepruto (E,), ecnmu muamerp ero miyHxkepa paBeH D = 58 cm, a
napnenue BoAbl po = 300 Kr/cM?, pabounii X0 MONEPEUUHBI IPUHATH PABHBIM
160 mm.
5. CaenaTh BBIBOJ O MPOEIaHHOMN paboTe.

KoHTpoJibHbIEe BOPOCHI

1. Ha xakoM 3akoHe OCHOBaHa paboTa THJIpaBIMYECcKOro npecca?

2. K xakomy 000pyI0BaHHIO OTHOCAT THAPABIUYECKUE TTPECCHI?

3. Kakwue yctpoiicTBa HEOOXOAUMBI JJIs1 TPUBOAOB Ipecca?

IMPAKTUYECKAS PABOTA Ne 9

HazBanme pabGorbi: CoCTaBIEHHE CXEM YCTPOMCTBA M KHHEMAaTHYECKOM
CXeMbl 000PY1I0BaHUS KYy3HEUHO-IUITAMIIOBOYHOT'O ITPOU3BO/ICTBA.
Heas: QopmupoBanne yMEHHH COCTaBISITh CXEMBl  YCTpPOWCTBA W
KMHEMaTHYEeCKOM  cXeMbl  00OpyJOBaHUA  Ky3HEYHO-IITAMIIOBOYHOIO
MPOU3BOJICTBA.

YMeHHSI:
- YUTaTh KUHEMATUYECKUE CXEMBI,
- ompenensaTh mapaMeTpbl paboThl O0OOPYIOBaHMS ¥ €r0 TEXHUYECKHE
BO3MO>XHOCTH;

3HAHMA (aKTyaau3aius):
- Ha3HaueHue, 00JlacThb TNPUMEHEHHs, YCTPOWCTBO, TPUHIMI PaOOTHI
000opy10BaHUS;
- TEXHUYECKHE XApAKTEPUCTUKM U  TEXHOJOTMYECKHE  BO3MOYKHOCTU

IPOMBIIIJIEHHOTO 000PYyI0BaHUS;
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- HOPMBI JIOMYCTUMBIX Harpy30k o0Opy0BaHUs B MPOIIECCE IKCILTyaTalUH.

Teoperuuyeckuii MaTepuas:

[TapoBo3aylIHBIE ~ MOJIOTBI  SIBJISIIOTCSL  OOOpPYJOBaHHMEM  KY3HEUYHO-
ITaMIIOBOYHOI'O TPOM3BOJICTBA M JJIA COBEpUICHUS paboThl — nedopmaiuu
3aroTOBOK MCIOJIB3YIOT SHEPTHUIO Mapa WK CKaTtoro Bosayxa. [lap moctymaer k
MOJIOTY OT MapOBOr0 KOTJA, CXKAThId BO3yX MOJAETCS MO TPyOONPOBOAY OT
KOMIIpeccopa.

[Tap 1 cxaThlii BO3MyX HA3BIBAIOTCS YHEPTOHOCUTEIISIMHU, MOCKOJBKY OHHU
MepearoT NOABUKHBIM YacTsIM MOJIOTa CBOKO YHEPTHUIO, 3aAIIaCEHHYIO MapoM MpH
HarpeBaHUM, a BO3JyXOM IpU C:KaTuu B Kommpeccope. OObIYHO aBJICHUE TTapa
paBHo 700— 900 kIla (7—9 atm). CxaThlil BO3AyX MOAAETCS K MOJIOTY, Kak
npaBuio, moa gasienueM g0 700 klla (7 atm).

[To Ha3Ha4YeHUIO MAPOBO3AYIIHBIE MOJIOTHI JIENATCS HAa KOBOYHBIE U
mTaMrnoBouHble. Ha KOBOYHBIX MOJIOTax H3rOTaBIMBAIOTCS KOBKOW WM B
MOAKJIATHBIX IITaMIIaX MOKOBKH MaJlod M cpeaHei maccel. Hambonee mmpoko
MPUMEHSAIOTCS MOJIOTBI € Maccol mnagarommx yacrer 0,5—5 1. Ecim s
M3TOTOBJICHUS TIOKOBKH TPEOYETCsI MOJIOT ¢ MAcCOM Majaloimux yactei 0obIie
5 T, enecooOpa3Heil UCI0JIb30BaTh KOBOUHBIE Mpecchl. Ha KOBOYHBIX MOJOTaxX
MOXHO 00pabaThIBaTh CIUTKU MaccoM 10 2 T.

[Io ¢opme cTaHWH KOBOYHBIE MOJIOTHI JCNSTCS Ha OJHOCTOCYHBIE H
JByXCTO€UYHBIE (PUCYHOK 9.1).

OmHOCTOCYHBIE MOJIOTHI MMPUMEHSIOTCS JJIsi KOBKH HEOOJBIINX 3aTOTOBOK U
UMEIOT Maccy mnagarommx yactet g0 1 1. Ctanusasl ux umeror C-o0pasHyro
dbopmy, MOITOMY K pabodyemMy MPOCTPAHCTBY OTKPBIT MOJIX0]T C TPEX CTOPOH, YTO
BeCchbMa yJI00HO NP KOBKE.

JIByXCTOEYHBIE MOJIOTHI MO KOHCTPYKIIMU CTAaHWH JIENATCS HAa apoOYHbIC U

MOCTOBbIe. CTaHUHBI dPOYHOT'0 THUIIA IMO3BOJIAIOT O6CJ'Iy}KI/IBaTI> MOJIOT TOJIBKO C

53



ABYX CTOPOH — CICpCaAU M C3a/H. Y CTaHMH MOCTOBOI'O THIIA CTOMKHU

PaCCTaBJAOTCA HIMPOKO, YTO oOecrnieynBaeT JOCTYII K ITIOKOBKEC CO BCCX CTOPOH.

a) apoYHOro TUMa; 6) MOCTOBOTO THIA!

1 — cranuna, 2 — mabot, 3 — GyHIaAMEHT
Pucynok 9.1 - [1apoBo3ayIHbIl KOBOYHBIN MOJIOT C JBYXCTOCYHOW CTAHUHOU

[IITaMITOBOYHBIE MOJIOTHI SIBJISIFOTCSI OCHOBHBIM 000PY/TIOBAaHUEM [IJIS1 TOPSYCH
IITAaMIIOBKK. Macca majaromux yacTedl mraMnoBOYHbIX MoJIoToB 0.5 - 30 T, HO
HanOoJiee MHUPOKO PACIPOCTPaHEHBI MOJIOTHI C MaccoM majarmux yacreu 0,5-
9 1. Ha mtaMnoBOYHBIX MapOBO3AYIIHBIX MOJIOTaX H3TOTABJIMBAIOT MOKOBKH
MaccOu OT HECKOJIBKMX COTEH TPaMMOB J0 25 T U BBIILE.

OOBIYHBIC IITAMIIOBOYHBIE MOJOTHI (PUCYHOK 9.2) MO yCTpPOMCTBY Majio
OTIIMYAIOTCS OT KOBOYHBIX. OmHAKo, 11 00ecreueHus BBICOKOH TOYHOCTH
HITAMIOBOK, MX KOHCTPYKIIMS BBINOJHSETCS Oojiee KECTKOM, paboure 4acTu

UMEIOT OoJiee TOYHBIE U HA/IEKHBIE HAMpaBISIOLINE, CTOMKH PACIIONararoTcs
o4



HENOCPEICTBEHHO Ha maboTe, a caM maloT AenaeTcst 60jIee MaCCUBHBIM, YEM Y
KOBOYHBIX MOJIOTOB.
[To cnocoOy MCHOIB30BaHUS Iapa MM CKATOTO BO3AyXa MapOBO3AYLIHBIE

MOJIOTBI ACJIATCA HA MOJIOTBI OTHOCTOPOHHCTO U ABYCTOPOHHECTO I[GﬁCTBHSI.
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1 — mabot, 2 — croiika, 3— 6aba, 4—1ToK, 5 — pabouuii HUIUH]P
Pucynok 9.2 - ITapoBOo31yIIHBIA IITAMIOBOYHBINA MOJIOT

B mosioTax 0AHOCTOPOHHETO IEUCTBUS Map (CKAThId BO3AYX) CIIYKUT TOJIBKO
JUIs TIoJIbeMa MaJIalolIuX 4YacTe B BepxHee mosiokenue. Pabouuit xom (xox
BHM3) COBEPIIAETCS B ATUX MOJIOTAX TOJBKO IMOJ ACHCTBHEM Beca MaJarolnxX
YacTewu.

B wMosoTax oaHOCTOpOHHEro naeucTBUsS (pucyHOK 9.3) pabouuii UK
HAaYMHAETCS C MOJAYM Napa WK CKaTOro BO3JyXa M3 MarucTpajid B HUKHIOKO
noJIoOCTh pabodvero ImwiMHApa. JlelicTBys Ha TMOpILIEHb, SHEPTrOHOCUTEND

3aCTaBIISIET €ro JABUIaThcs BBEPX. C MOPIIHEM CBSI3aH IUTOK, K HUOKHEMY KOHILY
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KoToporo kpernutcs 6aba. Ha 06abe ycranaBiuBaercs BepXHHMM Ooek. Takum
oOpa3oM, MpU BIyCKE Mapa WIA CXKATOTO BO3AyXa BCE MAJAIOIIAE YaCTH

MMOAHUMAIOTCA BBCPX.

1 — oTBepcTHe 11 TPOX0/1a BO3AyXa, 2 — padouuil HMJIMHIP, 3 — MOPIIEHb,
4— mtoK, 5 — 6aba, 6 — BepxHuUii 60ek (1ITamn). 7 — HIKHUAMA 00€K (IITami),
8 — mrramroBas noaymika, 9 — madot
Pucynox 9.3. - Cxema mapoBO3IyIIIHOTO MOJIOTa OJJHOCTOPOHHETO JIEHCTBUS

BOau3u BepxHel KpbILIIKY 0 OKPYXHOCTH MJIMHJPA PACIIOI0KEHBI
OTBEPCTHS, YEPE3 KOTOPHIE BO3AYX, HAXOSIIUNICS HAJ MOPIITHEM, BHIXOIUT B
atmocepy. Korna nopiienb, nogHuMasch BBEpX, JOXOJUT 10 OTBEPCTUN U
MEPEeKPHIBACT UX, HAJl OPIIHEM OKa3bIBAETCs 3aMKHYTOE IIpocTpaHcTBO. [Ipu
JaJIbHEHIIIEM X0/1e TIOPIIHS BBEPX BO3AYX, HAXOSAIIMICS B STOM MPOCTPAHCTBE,
Oyzaer cxumartbes. TakuM 00pa3oM, CO3aeTcsl BO3AYIIHAS MMOAYIIKa, KOTopas
o0ecrneunBaeT MIaBHOE TOPMOKEHHUE TIOPIIIHS B BEPXHEM TMOJIOKEHUH.

Korga 0aba MOJAHUMAETCS Ha JOCTaTOYHYIO BBICOTY,

MapOpaCIpPEICIUTENBHBIA MEXaHU3M MPEKPAILACT N0Aa4y SHEPTOHOCUTENS B
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WIMHAP U BO3AyX M3-TOJ HOPIIHS BBITyCcKaeTcss B atMocdepy. [laBieHue B
IWIMHAPE pe3ko ymeHbliaercs. Iloxg nelictBueM cOOCTBEHHOro —Beca
NOJIBM)KHBIE YacTH NAJaloT BHU3 M OOEK yAapseT IO 3aroTOBKE, KOTOpas
YKJIaJbIBAa€TCsI Ha HIKHUKA Ooek (mrami). OH yKpemsieTcss B IUTaMIIOBOM
MOJAYLIKE, JIe)Kalel Ha maldoTe.

MoOn0TBl OIHOCTOPOHHEIO JACHUCTBHS MMEKT IPOCTOE YCTPOWCTBO H
HaJie)KHbl B pabore. OJHAKO OHUM HMMEKOT HENOCTaTKU: BEJIUK PpPacxof
HYHEPrOHOCHUTEIISA, TPYAHO PErYJIUPOBaTh CKOPOCTh ABMXKEHUS 0a0bl, a 3HAYUT, U
CWIIy yJIapa, HaKOHEL, JUIsl HAaHECEHWs yAapa TakOW K€ CHIIbI, KaK y MOJOTa
JBYCTOPOHHETO JEHUCTBUS, Macca MOABUKHBIX 4aCTEH MOJIOTa OJHOCTOPOHHETO
NEUCTBUS  JOJDKHA  OBITh  3HAYMTENbHO  Oomypmie. [lo3TOMy  MOJOTBI
OJTHOCTOPOHHETO JEWCTBUA B IIOCJIEJHEE BpPEMsI BBITECHSIOTCA Ooiiee
COBEPLIEHHBIMU MOJIOTAMU JABYCTOPOHHETO JAECHCTBHS.

B mosorax ABYCTOPOHHETO AEHCTBUS IAp WM CXKATBIM BO3IYyX HE TOJIBKO
NIOJIHUMAET YacTU B BEPXHEE IOJIOKEHUE, HO U JIaBUT CBEPXY HA NOPILIEHb IIPH
pabouem xone. Tem cambIM OH YBEJIMYMBAET CUJTY yAapa, Pa3roHss Majarouue
JacTH 70 00JIee BEICOKOH CKOPOCTH.

3aganue
CocTaBUTh CXEMYy YCTPOWCTBA M KHHEMAaTUUYECKOM CXeMbl O00OpyAOBaHUS

MMapoOBO3AYHIHBIX MOJIOTOB, OIIMCATh IIPUHIHUII UX pa6OTI>I.

Xox padoThI:
1.  VYka3zarhb Ha3HayeHHWE NAPOBO3AYIIHBIX MOJIOTOB, HMX BHUJIbI, OCHOBHBIC
TEXHUYECKUE XapaKTEPUCTUKU U TEXHOJIOTHYECKUE BO3ZMOKHOCTH.
2. BbIMOTHUTE CcXE€Mbl MAPOBO3AYIIHBIX KOBOYHBIX M IITAMIOBOYHBIX
MOJIOTOB, YKa3aTh UX YCTPOWCTBO.
3. Onucare OpUHUUII PabOTHl MAPOBO3AYIIHOTO MOJOTAa OJHOCTOPOHHETO

I[CﬁCTBH?I M COCTAaBUTH AJISI HCTO KNHCMATUYICCKYIO CXCMY.
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4. CnenaThb BBIBOJI O IIPOJICTIaHHOM padoTe.

KoHTposibHBIEe BONIPOCHI
1. KakoBbI JOCTOMHCTBA MOJIOTOB OJTHOCTOPOHHETO JACHCTBUS?
2. EcTth mu HemocTaTKu B pabOTE MOJIOTOB OJJHOCTOPOHHETO JICUCTBHS?

3. KakoBbl TEXHOJOTWYECKHE BO3MOKHOCTH MOJOTOB JBYCTOPOHHETO

JIEUCTBUA?
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IV. KPUTEPUM OLIEHUBAHUSI IPAKTUYECKOMN PABOTHI

- OIIGHKa «OTJIMYHO» BBICTABIsAETCS oOOydamomemMycs 3a paborTy,
BBHITIOJIHEHHYIO 0€301mMO00YHO, B MOJTHOM OOBEME C YYETOM PAIMOHATHLHOCTH
BBIOPAHHBIX PEIICHUM;

- OIIEHKAa «XOpOLIO» BBICTaBJIsETCS oOOydamomemycs 3a padoTy,
BBITIOJTHEHHYIO B TTOJTHOM 00BbEME C HE0UETAMU;

- OIEHKA «YyJIOBJIETBOPUTEIILHO» BBICTABIACTCS OOydaromeMmycs 3a
paboTy, BBIMOJHEHHYIO HE B MOJHOM oObeMme (He meHee 50 % mpaBUIIBHO
BBITIOJIHEHHBIX 3aJaHui OT 00111ero oobema paboThl);

- OIICHKAa «HEYJOBJICTBOPUTEIHLHO» BBICTABISIETCA OOydJaromemMycs 3a
paboTy, BBIMOJHEHHYIO B HE TMOJHOM o0beMe (meHee 50% mpaBUIIBHO

BBITIOJTHEHHBIX 3aJJaHui OT 0011ero oobema padoThI).
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V. UndopmanmnonHoe odecnedyeHue 00ydeHuUs
Ilepeyenr  y4eOHBIX wu3AaHuil, VHTEpHET-pecypcoB, AONMOJHUTEIbHON
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MunucrepcTBo 00pa3oBanus U Hayku YernstOnHCKo 001acTi
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OTYET
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