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BBEAEHITE

Hacr'oxlqax [porpaMMa 6azupyetcx Ha cneAyrorqux rucrlunJrr,rHax: MexaHr{qecroe o6opyAoBaJrr{e
afno,qoMeHHblx IIexoB; MexaHl,Iqecroe o6opy,uoBaHrre craJrerrJraBr,rJrbHbrx rlexoB; MexaHr4qecxoe o6opy4o-
BaHI4 e IIpOKa.THT'IX qeXOB.

r. MEXArrrrrrrECKoEoEOpyAoBAHlnEAfJronoMEHHhrxuEXoB

1.1. Mexaru4rrecKoe o6opyaonaHl4e oKnaAoB rrrr4xroBbx Marepr.ranoe. CKnaAbr co crarlrzoHapHbrur4
u rIepeABIrxHbIMI,I BaroHoolpoKllrblBareJr{Mrr. Vcrpoftcrno, pa6ora, rporr3BoAr.rreJrbHocrb r4 cpaBHr.r-

TeJlbllai{ xapaKTepl,Ictuxa (iameHHEIX r4 poropr:Ibrx BaroHoonpoKrrAErBarenefi. lleperpy3orrHbre rpefi(fepnue
KpaHbI, I4x Ha3Haqeuue pa6ora u ycrpoitslss,. Tllla6ereyxna4qr,rKu 14 sa6oprquxu ycpeAHvrelra. Ycrpofi-
crBo 14 TIpIZHIITIII geircrnut rpefi$epoe. Onpe/leneHr.re MorrlHocrlr ABlrrarelr. llepcneKTr4Bbr pa:nurrar o6o-
pyAo B aHras MexaHr43r4poBaHHbrx oKnaAoB rr[IxToBbrx MaTepuanoB.

1.2. O6opyAoB?HI4o AJrt rIoAforoBKI{ rurxroBbrx MarepnanoB K oKycKoBaHr{ro. Heo6xoAraruocrr
oKycrKoBaHI4JI IIrI{xroBbIX Marepr,ra;roB, TexHIrKo-gKoHoMlrf,IecKLIe noKa3areJll4. Kparraa xapaKTeprrcrl{Ka
ocHoBHbIX clloco6oB oKyoKoBaHI4t: arJloMeparJnv I,I oKarl,rBaHua. KparxaJr xapaKTepr4crr4Ka rrpoqeccoB

Apo6neHnf,, coprrlpoBxIa n o6oranlenkrs.. Vcrpoftcrno, pa6ora Marrrr4H 4nx gpo6neHns.Lr r{3MeJrbqeHnfl,vra-
TepvilrtoB (ut;exonax, MoJrorKoBarr r4 rrerhrpexrlaJrKoBar Apo6unru). Vcrpoficrno, pa6ora nu6paqraouHbrx t4

gJreKttpoBl46paqraonnrrx fp,oxoroB. Vcrpoficrno, pa6ota rapen6qar6lx, JreHTorIHbrx, rrJlacrgHqarbrx 7;'nra-
reneii. Pacqer MorqHocrl{, AB}IfareJIeft uerrrtrlexeanrosofi Apo6nnxu, nu6paquouHoro rpoxora r,r rapenb-
qaTofo [IaTaTeJIt.

1.3. MexaHl4qecKoe o6opyAonaHne arrroMepaqraoHHofi $a6puru. Cxeua rpy3orroroKoB r{ cocraB
ocHolBHoro MexaHI4qecKoro o6opyAoBaHrr.f, ar.noQa6puxu. YcrpoficrBo H pa6ora cMecr.rreJrefi (rurierontrfi,
poropurrfi, 6apa6annufi). OupeaeJreHr{e MonlHocrr.r rBrdrareJrf, [pr4BoAa BparrleHr4{ 6apa6ayyoro cMecr.r-

rens. ArnoMeparlproHHrre xoHnefiepHbre MarrrrrHbr. llnrarern arJroMarrrrrHu (6apa6anHbre c MarrHr.rKoBbrM

pyKanoM, 6apa6anHrrft c .rerHoxoBblM pacflpeAenr.rreJreM, g.rreKTpoBr.r6paqzonnrrfi), ycrpoficrBo H pa6ora.
Mera:rnorcoHcrp).Klluz arJIoMaIrrI4Hrr, ycrpoficrBo roJroBsortu xeocrosofi qacrefi. flpuno4 crreKareJrbHbrx
TeJIe)KeK LI rIpIrBoA pa3rpy'3ovHofi .Iacrz afJloMarrrl{Hu. VcrpoficrBo crreKareJrbHbrx reJre)KeK rr crzcreMbr
ynnolneHl4s BaKyyMKaMep. OupegeneHl4e MoqHocrr{ ABr{farenr nprrBoAa arnoMepaquonHofi Marrrr4Hbr.

.{po6nnrcu alnoMepara (o4uonanKoBa;r zy6uams,), ycrpoficrno u pa6ota flpsMorrHefiuoro, KoJrbrleBofo,
qarrreBoro ceKrlr{oHHofo rl qarleBoro KoJrbrleBoro oxJlaAvrelrs. arnoMepara. llepcuerrr{Bbr pa3BHTr4s afro-
Mepaur4rr.

1.4. MexaruqecKoe o6opy4onanue Sa6puK rlo [popr3BoAcrBy orarrnuefi. Cxeua rpy3orroroKoB r.r

cocral ocHoBHoro MexaHr4r{ecxoro o6opyAoBilHr.r.f, $a6pur<u rro [por{3BoAcrBy orcarrrrueft. Vcrpoficrno z
pa6ora qaureBoro oKoMKoBaren.a. OupeAeneHrre MorqHoc:ru rBvffarerfl, npuBoAa BparrleHr4r qarrreBoro

oKoMKoBaren:s. O6NI,IroBbre rcouneftepnbre Marlr.rHu. YcrpoficrBo AJrr 3arpy3Kr.r cbrpbrx orarrrlrefi Ha o6-
xLIfoBbIe MarrLIHbI (yxrag.rHx xa.Iarcquftcfl, IrlaTareJrb poJrr{KoBbrfi), ycrpoficrBo r,r pa6ora. Ycrpoficrno ra

pa6ora npr4BoAa renexeK o6xuronoft Marflr,rHbr. Ycrpoftcrno o6xnrosoft rerexKr,r r4 cr4creMbr ynJrorHe-
Hr4t crbIKoB ra3o-Bo3Aylxnbx KaMep u 6opron. KoudunupoBaHHbre ycranoBKr4 Ars o6xura oxarurrueft.
Ycrprrficmo ABl4xylqeftcr qenHofi penrerrv u ee [pr{Bo.D:a nepeMerrleHrax. BparrlalorJaflcs. rpy6varax
rleqb.

Komqesoft oxnaAurenb oKarbllrrefi. VcrpoficrBo pr pa6ora xonruesoft nrar$opur,r oxnaAnTenr B

pa6o.refi 3oHe r{ 3oHe pa3rt)y3KLr. Mexanu:rrr BparrleHvs rom,qenofi urar$oprr,rsr, 3arpy3orrHoe ycrpoficrno.
flepcnerruBE,r pa3Br.rrrrr np or{3BoAcrea oxarsnrefi .

1.5. MexairuqecKoer o6opyAonaHr4e Ao,MeHHbrx rlexoB. ConpeueuHbre AoMeHHhre llexu, TexHr.rKo-
gKoHc)MI{qecKLIe noKa3arelftr. fpyronoroKlr AoMeHHofo uexa 14 cocraB o6opy4onaHnn. Kparxax xapaKTe-
pLIcTLtKa llpouecca [poII3BoAcTBa qyfyHa.

Mexaur.rqecroe o6opy4oBaHr{e rrunvrv. noAaqu rrrr{xroBhrx Marepr4aJroB AoMeHHoMy noAbeMHr,rKy.

Ycrpoficrno 6yHrepnofi er:raragrr. 3arnoprr z rrprrarerna 6ymepon (6apa6auHrrfi, a4emponz6paqnoH-
nrrfi) ux KoucrpyKrluu u pa6ora. Oupe4eJleHrze AaBneHLrs. rJrlrxroBbD( MarepfianoB Ha creHKu 6yyrcepa u
3aTBO pbr, o[peAeneHr.re MoilIHoc]r'H [pr{BoAoB 3aTBopoB.



Cucrelra floAaqu MarepHaJIoB K cKrrrrzrM Marrr]rHaMr{ rrepuoAuqecKoro Aeitcreus,. Ycrpoficrno 14 pa-
6ora pyruroro [epelpy3orrHofo BaroHa, BafoH-BecoB

Kouneftepual{ rIoA€Iqa Marepl4anoB K cKr4rraM. Ycrpoficrno u pa6ora necosoft BopoHKr4 nepeKr{AHo-
ro nua6epa, MexaHll3Mon y6opr<ll [pocblnr.r (rpaHcuoprepoB, gJreBaropoB, cKprrroBofo rroAbeMHr.rKa Meno-

'iu). flpeurraylqecrBa rcouneftep1roft cprcreur,r rroAaqu lrr4xroBbx Marepr4aJroB, [epcrreKTr,rBbr pa3Br4Tr.rr.

Mexauzqecroe o6opy.uoBaHlre rv:Htrrr noAar{n KoKca K AoMeHHoMy rroAbeMHraKy. Korcosrrfi [epe-
rpysrruurtfi BafoH. Yctpoiicrnq u pa6ora Kor:coBoro 6yuxepa r4 ero 3arBopa. fpoxora.4nr pacceBa KoKca
(nalxonrrfi, en. eu6paqzo.uurtfi, nra6parlaoun:rre), cpaBHr4TeJrrnax e(p$eKTr4BHocrb. Ycrpoficrno u pa6ora
necoaofi BopoHKI4 Anfi KoKca. llepcnertuBbr pil3BuTr.rr cricreMbr rtoAaqu KoKca.

[olteHurte noAbeMHLIKtrl. Tunrt AoMe]rHbrx rroAbeMHr4KoB, rrper,rMyrrlecrBa r,r HeAocrarrz. Ycrpofi-
crBo cKl,IIIoBoro rIoAbeMHlzKa 4oueHHofi ue.na (uarrounHfi Mocr, pa3rpy3otrHas. KpvBa.s., cKt4rr, cKr4[oBas
ne6e,4rca). Ycroens ycrofi'rnnoc'rv 14 caMoBo3.Bpara c:r.:.;rrra.llpeuuyruecrBa KoHBeftepnofi cr4creMbr noAaru4
ruIx:foBblx Marepl,IanoB Hil Ko4oIITHLIK AoMeriHoft ne.rl't, npr4Mepbr Lrc[onb3oBaHkrfl,.llepcnerruBhr pa3Br4-
Tr4rr lloMeHHhIX IoAbeMHI,IICOB.

3arpysovnoe ycrpoficrBo AoMeHHofi rre.M. Hasna.{eHr.re r4 [peAbrBJrreMhre rpe6onanvx K pa3rpy-
3orIHbM ycrpoficrnalr. Oco6esuocrl4 ABuxeHus ruuxroBbrx MareprranoB B 3arpy3oqHoM ycrpoficrse. Tu-
rloBoe AByxKoHycHoe 3arp,y3orxHoe ycrpoficrno. flpraeuuarr BopoHKa, Ha3HaqeHr{e I{ ycrpoftcreo. Pacnpe-
AewlTenb ITITIXTbI, ycrpofr:crno u pa6ora. PeNuuu pa6oru pacnpeAeJrvrrerrs.. Oupe4eneru4e MoqHocrr..r
npI{BoAa BpaIIIeHIrfl BopoHKI{. flepcnerruBbl F}a3BLIrI4fl KoHcrpyKrlr{}r pacnpeAeirr{renr. 3acrrnnofi anrrapar,
ycrpoficrno u pa6ora. Pacqer rpaeKTopI,IrI ocbrrraHr4r rrrxrxrbr c 6olruroro Kouyca. Vcrosus pa6orrr
6olturoro KoHyca rl qalrru 6o4ruoro KoHyceL rryrr.r rroBbrlreHu.fl ux crofixocru. flepcneKTr.rBbr pasBarrLrs,

3arp)Boqublx yctpofictn 4over1Hofi ue.rN. Honrre 6ecronycubre runbr 3arpy3oqHbrx yc:rpoficrn.

O6opy4oeaHl4e AJItt )mpaBneHl4{ KoH}Qflr14r.r 3acbrrrHr,rx ycrpoficrn. Oco6eHuocrr{ MaHeBpvrpoBalvs.
KoHycaMIl. Pa6ora ypaBHtarenbHhlx KJIarIaHoB. Pa:nonrz4nocru 6anaucr{poB, rzx ycrpoficrBo r4 pa6ora.
CpanuurelrHa"n e(f$eKrl4BHoclb ycrpoftcrn. )y'crpoficrno n pa6ora le6eArrE yrrpaBneHr{r KouycaMu. llep-
crIeKTI4BbI pa3Burufl o6opy'4on4lrrrfl !.nfl yrlparBJreHr.rs KoHycaMrz (rr.r4pannuuecxuit,6ecxaHarHrrfi u 6es6a-
raHoupuufi rrpuBoAbr ynpenneHr.rr xoHycauu).

O6opy4onaHne rnfl o6onyNunanus ql/ryHHbIX r{ rrrJraKoBbrx JreroK AorueuHofi rreql,t. Vcrpoficrno
uyryuuoft JIeTKI{ 4oueHnclfi ngrll4, cnoco6rr BcKpbrrr{-s JrerKr,r (uonoporuar, rro.qBecnas. cragoHapnarr,
rroABrlcHarr nepeABrrxuar cBepn4nrnrre uaruu urr).

O6opyaonanve I^nsL za6usxw uyrynHoft JIerKr{, ycrpoftcrno ra pa6ora oneKTponymrrz. Lfllaronnre
crorlopbl. Oupe4enenl4e MrcIrIHOcrI,I ABl4rareleft npnnoAoB MexaHpr3MoB noBopora, rrp[xr4Ma ]I BbrraJrKtl-
Banvtt{ gneKTporlyturu. fIep,c[eI(THBbI pasBurtr.fl. o6opylonanvfl.!^ns. o6clyxunaurrr JreroK 4oueunofi rreqtE.

O6opylonanrre rilfl y6opru [poAyKToB rrJraBKr4. Oco6ensocrn pa3nrdBKr{ qyryna r.r rrrJraKa. Oruro-
HocKoBat pa3JIHBKa, KoHcrpyKuux u pa6ota rloBoporHoro kr Kaqarouerocs Nero6oB, cpaBHr{relrnax e@-

Qerrunnocru. 9yrynoBo3bl: Tpe6oBaHlrr, [peAtsBJr.rreMbre K tryryHoBo3aM; Tr4rrbr lr ycrpoficrno. ITlnarco-
Bo3bI: rpeooeanut, rlpeAbflBn.f,qMble K rrrJraKoBo3aM; Tr.rrrbr u ycrpoficrno. OnpeAeJreHue MotqHocrH npr.r-
BoAa MexaHIa3Ma KaHToBaHkrs. qaruu. llepcnerrNBbr pa3Br{Trzrx o6opy,uoBanus. no y6opre npoAyKToB [JraB-
KI{.

O6opy,uonaulle pa3.rrnBotrrmrx orAereHr.rfi Trauosa{ pa3nrrBoqnas. Mafifirna. ycrpoficrBo rr pa6ora.
Pac.re:r MoIrIHocrI,I npl4BoAa pa3ull4BouHoft uaruunrr. KaHrosarbubre ycrpoftcrsa y pa3rrrBorrnofi uaruuurr.
Oupe 4eneru4e MoMeHT a npt;I KaHToBaHr.rrr KoBrrra c )ru4AKr{M MeraJrJroM.

2. MEXAHT4HECKOE OBOPTTAOBAHIIE CTAJTEIIJIABI4JIbHbTXUEXOB

2.I Mamurtbl LI arporarbl gm nepepa6orKrl MeraJrrr,rqecKoro JroMa. BroprzvHue qepHbre MerurJrJrbr -
seo6r:oAr,rrrrocrb r{x nepepal5orrla. Cnoco6u lepepa6orKn MeraJrJroJroMa.

Ycrpoficrno upa6ora naKerl,Ip-flpeccoB, MexaHr{qecKnx r.r il4ApaBnLrtrecKr4x HoxHHrI, Marrrr,rH.4Jr.fl

orHeBoft pe3Klr MeraJIJIoJIor\{a, ycraHosoK YPtr{CK, xonpon, BpbrBHhrx ru. CnequaJrbHbre lrunnr Ans rle-
pepa6orrra ra coprl{poBKll Mera.[JIoJIoMa. llor:renauo-Tpauctroprrroe o6opyaoBaH[e, ]rcnonb3yeMoe B Ko-
IIpoBE,rx qexix.



2.2. Tunosa-{ crpyr(Typa, fpy3onoroKrr r{ o6opy4oeaur{e MapreHoBcKrax rlexoB. llpoHeno4crBo cra-
nI{ B MapreHoBcKI,Ix rreqa>i, coBpeMenHoe cocrorHr.re Ia [epcneKTr4Bbr pa3Bvrrprs. Vcrpoficrro, pa6ora cra-
IIHoHapHoro MLIKcepa, yctpoftorno AJI' oKaqlrBaHr.rr rrrJlaKa, Mr4KcepHofo KpaHa, uanolrnofi sanano.{Hoft
MarrraHhl, 3anpaBoqHofi uarnalrbl, craJlepiBJnaBoqHoro KoBIrIa, purnl{BorlHoro KpaHa, MexaHrd3Ma ,4nt rle-
pe.4BlrxeHut cocraBa c LIr3JIoxHIrIIaMrr, crpr4nnepHofo Kpaua. MeroAnrr4 pacqeroB MexaHr.r3MoB Mapre-
HoBcKoro qexa: MlrKcepa, 3aBa4o.rHofi lvlamnll:bl, 3arrpaBo.IHoft MaIrII,IHbI, nrarefinrx KpaHoB.

2.3. Crpyrrypakr o6opf4onaru{e KoHrBeprepHbx rlexoB. llpousno4crBo crirJrr{ B KoHBeprepax, co-
BpeMeHHoe cocTosHlae I{ IIepcnleKTI4BbI pa3Blutrux. Vcrpoftcrso u pa5ota Kgplyca KoHBepTepa, onopHofo
KOJI6IIa, coeAI'IHI4TeJIbHbrx ycrpoficrn, ofrop, crallI4oHapuoro, rroJlycrarllloHapHoro, HaBecHoro [pprBoAoB
HaKJroHa KoHBepTeps, HorloJrbHbfi H uonynop'ranrHofi 3aBarotlHbrx MarrrrrH, Kt4cJropo.UHofi Sypnarr r{ Mexa-
HrI3M:oB AJUI ee noAaqH. Vi:rpo{crno H pa6orar craJr€Bo3oB, rrrJraKoBo3oB r{ [epeABr.DKHhrx MrrKcepoB.

Cnoco6u eHeneqHoft o6pa6omu craJII4. Ycrpoftcrno vr pa6ora ropqroHHoft u quprynaqaonnofi
ycTaHoBoK AJrr BaKyyMUpC'BaHUS C.rAJrvt.

Cloco6u pa3nI{BKIr cr4fiLl. IlpeuuylqecrBa HefipepunHofi pa3nr4BKr{ crnJrrr. Tnnu Marrrr4H Herrpe-
pbrBnroro ru"rbfl 3aroroBoK (MHru).

Ycrpoficreo z pa6clra cranepa3nl{Bogrrbrx creHAoB MocroBoro r4 noBoporHoro rr{rroB, croJroB r,r re-
JIexeK Ant rlpoMexyrotlHllx ronrueft, Kpl4crulnnu3aropoB 6noqHoro u c6opuoro rr4rroB, MexaHrBMoB Ka-
.J.aHpls, KplacranJlI43aropa, HerIpI{BoAHbx 14 rrprlBoAHbrx ponr4KoBbrx npoBoAoK. Vcrpoficrno u palora
BcnoltfofareJlbHofo o6opyftona4[s MHJI3: 3arpaBoK r.r Marrrrru Anr r,rx rroAaq[, HoxHHrI.

MeroAI'txu pacqeroB MexaHI{3MoB KoHrBeprepHofo qexa: MexaHrr3Ma HaKnoHa KoHBeprepa, poJrrrKo-
noft rrpoeo4xn MHJI3.

2.4. Ctpyxrypa kr <l6opyTonaHr.Ie oneKTpocraJrenJraBr{JrbHbrx rlexoB. flporEsno4crBo craJrr.r B oJreK-
TpocranelnaBl{JlbHbx, coBpeMeFrHoe cocrorHlre r4 nepcneKTr,rBbl pa3BuTkts..

Ycrpoftcrno u pa6iora Kopnyca gneKTpoileqfi, orropHoro y3Jra, MexaHrr3Ma rroBopora Kopflyca,
JITOJIbKIT MeXaHLI3Ma HaKJIOHa, [OnyflopTana c MexaHrr3MaMr.r rroBopoTa, yrrpaBneHr{t gneKrpoAaMln, ga)Kvr-

Ma ereKrpoaon [C[-100. Oco6esHocrll ycrpoftcrna MexaHI,I3Mon [ClI-200. O6nacrr npraMeHeHr,rs ne.refi
cepraii ICII u ACB. Vcrp,oftsriso n pa6ora tcpanoeofi 3aBanoqHofi rraaruznrr u nanonrnofi gaeanoqHofi
MAIIIIiIHbI 9NEKTPOCTANEIIJIABHJIbHOIO qEXA,

MeroAIzxu pacrrero.B MexaHLI3MoB gnel{:TpocraJrerrJraBllJlbHoro qexa: MexaHr43MoB rroBopora Koprry-
ca, rlcrAbeM a cBo A4 rroBopc]Ta nonyflopTaJra sn eKTpoleqr4.

2.5. Mexauvgar\ufl lpeMo[rroB craJlerlJlztBt4JrbHbrx arperaroB. Marnussr Anr pa3pyrrreurrr r,r KJrarKr.r

Syreponrz craJrerrJraBr.rJrbubrx apperaron. Mauunlr rJrr ropKperr,rpoBaHr.rr.

3. MEXAHI{IIECKOEO]EOPYAOBAHPIEIIPOKATHbIXUEXOB

3.1. Tznosble crpyrirypbl rlpoKarHbrx uexoB 14 rrepcneKTr.rBbr pa3BLrrrEx o6opy4oBaHr.r.rr EpoKarHbrx
rlexoni. OcnosHoe n BsnoMorare[IrHoe o6opyAonaHr,re craHa r.r qexa. OcHosurre rpe6onanu.{ K [poKarHoMy
o6opygonauuto. flporaurufi craH. KnaccuSun:aqux npoKarHbx crauoB. Knaccusuraqur rro Ha3HaqeHrirro,
pacrlonoxeHl4lo KJlereft. KlaccufrvKaLlus. IIo Korr4qecrBy BanKoB nporarnoft KJrerr{.

3.2. Pa6o'rafl lrkrntrfl. npoKarKl4. Ouronnrre cxeMhr. OcHonsrre napaMerpbr rrpoqecca lpoKarKrr.
Pacqer ycvlrr4fl I,I MoIrIHocrI{ npoKarKz. Pac.re'r MoMeHTa r{ MorqHocrr4 rJraBHoro [pr{BoAa craHa. flporar-
HzuI KJrerb. Ycrpoficrno. llporatHble BaJrKt4. HasHa.reHue, KoHcrpyKr\kru, pac"rer. llo4rurannnKvr v noAyrrr-
KpI BaJrKoB, KoHcrpyKllkrvt, 1.-vIrrbr,, pacqer. Ycrpoftcrno Anr ycraHoBKr4 BturKoB B KJrerI{. Haxurranrre Mexa-
HId3Mrr. HasuaqeHue, TItrIrI:, KoHprpyKIII{rI, pacqer. YpanHonemr.rBarorlue MexaHLI3Mrr. HasuaqeHr4e, Tr.rrrbr,
KoHcrpyKIIu[, pacqer. CranraHtt rnereft, KoHorpyKrlvwr, pac.rre't llpe4napureJrbHo Harrp{xeHHhre KJrerr.r.
lflnHniAerul, Ha3HaqeHI{e, fl{rlbl, KoHcrpyKqr{ra mrrr4H,qelefi, cuasKa, ypaBuoBerlrr.rBaHkre. Pac.rer 11rrrrlHAe-

JIefi c ,6poH:osHNII{ BKJlarbllxarr,rn. MySru. IllecrepeHHbre KJrerH. Koucrpyrcqr4r{ peAyKropoB.

3.3. TpancnoprHoe o6opylonaHre rIpoKarHbIX craHoB. O6opyaoBaHr{e cnr4TKorroAarr[, Ha3Haqe-
HI,Ie, ycJIoBIae pa6otrt. Konr:rpytIII4LI cnIiITKoBor3oB, crarlr{oHapHbre onpoKr.rAbrBareJrr{ cJrr.rrKoB. Portranru,
Ha3HaqeHI{e, TI{nbI, ocHoBubre rnapaMerprl. Ko,ncrpyrqul4 poJrbrauroB, poJrLIKu, pacqer MoMeHTa Bparqe-
HEs pontrKa LI MolrlHocrr4 [prIBoEa. OcHoerr pacqera Ha rtpoqHocrr. Manvlynrropbr r{ KaHToBarelra. Ha-
3HarIeHI,Ie, cxeMhl MexaHl43Mtoe. I[oHcrpyxrlrrrd rvraHr,rilynrropoB r.r KaHToBareleft. flonoporHhre ycrpoftcrna,



cxeM:br neTyqux HoxHr.rq. lK

3.6. llpanHJrbHbre

rrpaBrrJrbHbx uaurun. fI
3.7. Arperaur 4nr o6

poBKra, rnefinesas v yraKoBKn

rIoAbeMHbIe H rroAr"eMHo-.Kaqaloulrae croJIbI,'roJrKareJrr,r (roncrpyxqzv). Xo.no4[JrbHtrKr.r, runeuuepbr, ylo-
pbr, [eqHhre roJlKareJru, cltra-r{rraButeril, BbrranKr4BareIwr - KoHcrpyKrluu. CneguaJrbHhre KpaHEI rrpoKar-
Hbrx IIexoB: KonoAIIeBrre rparlrr, nocaAoalHbne Marrrr,rnbr, KpaHbr c JranaMI{. Koncrpyrqplra u oco6eHHocrll
pacrleToB.

3.4. Mora-rrKll, cBeprbllaroqrle MaIrIt4r:IbI, pa3MarhlBarerpr. MorzurKl{ AJrr foprrrlrx rI xonoAHbx no-
loc. CneprblBalo[ryIe Man[I{Hbl. Hasna.reHple, Tr4rrbr. Koucrpyrqur.r MoraJror. Ocuosrr pacqera MoraJroK.
KoHr:rpylcuu[ pa3Marbrnarenefi , orrz6arenefi uonocrr.

3.5. Hoxnr'IIIbI LI r;IlcK{nue urEnu. Tunu HoxHr{rI. flpoqecc pe3aHLUr HoxaMr,r. Onpe4erenue ycn-
mafi pesanus. TrapaurelrHrnrauf HaKJIoHHsIMTT r.r ArrcKoBbrMr.r HolKnMr4. Koucrpyrqr4.f, MeraJrnypruqecKgx

rr Ar,rcKoBbx HoxHHrI unur. Pacqer,uucronofi m,rJrbr.

Hbr pr [peccsr. HasuaqgHr.re, Trrrrbr. Ocnosrr reopu]r [paBKr4. KoHcrpyrquu
hIE IIPECCbI. PACqEt OCHOBHbIX IAPAMETPOB IIPABI,IJIbHbIX MAIIIIIH.

lpoKa ra. Tpanr,rnlnrr e Jrunyrv, atperarbl pe3rl,r, fioKpbrrr,Ig, coprr{-
npoKara. Coqrae arperaroB, KoHcrpyKIInr4 ocHoBHbrx y3noB.

3'8. O6opy.{oBaHlze 4nf upora:BoAcrr}a [poBonoKr4. Bono.rr,urbHhre craHbr r{ ux rr.rrrbr. OcHonu
pacqr3Ta KI4HeMarI{KLI Boro,tII,IJI{urrx craHoB. I'acqer Ha [porrHocrb ocHoBHrx geralefi cTaHa.
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1.

Ocnosnas rureparylla

JIyramrHH H.[. KoHcrpyKIII4s 14 pacver Marrrrrn r4 arperaroB Merzrnnypn4qecKux 3aBoAoB. M.: Axa-
.nleM-KHr.rra,2003.
Ii.[. Koponen, JI.E. I(au4pypon. Bono-{ltnrHble craHbr co cKoJrbxeHr.reM Anr npoz3BoAcrBa cra-nrnofi
nrpoBonorrd. Y.re6. uoco64e. - MaruuroropcK: MfTy, 2004.
O6opygonaHl4e npoKilrHrilr qexoe (sxcn:nyaraqLrfl v HareoKHocru) / fynr.l4oe I4.H. Y.{.noco6ue. M.:
Aderanryprux,2004.
lSarr M.I4., [xaHenz4se f.IO., KenrsoEr A.C. Teoperr{qecKar MexaHr.rKa B rrpr{Mepax u sa4auax. Iou

2. fiuuarnmra: Yqe6noe uqco6r.re . 9-e u211., crep. - Cn6.: Vlzgaretrccreo (JIaH; >>,2010. - 640 c.
Jlpo6nelrn rprlKnaAnofi traexanrarvrz Alz,EraNrrrKr4 r4 [poqHocrr{ Ma[rr.ru. C6opHm crarefi / llo4 pea.
El.A. CneuI4IIKoro, O,.C. HapafiKr.rHa - IV[.: I4:4areJrbcrBo MfTy ulr. H.3. Baylrana, 2005 - 320 crp.
)KlrpxIEu IO.B. Haae:xnoQm, oKcnnyaraqr{r r,r peMoHT MeTaJrnypruqecKgx Marlr,rH. y.re6Hr.rx.- Mo-
,crcna: <<TeuJrorexnr{o), 2009. 336 c.

flouonnnreJrbHafl nurleparypa

1. Koponen A.A. Korrcrp)4Krlla{ I4 pacqqr Marrrr.rH r4 MexaHLr3MoB rrpoKarHbx craHoB. M.: Meranlyp-
rra.fl, 1985.

2. I{eluxon A.I4.,Ilonyxrzn fl.VI., fpe6eHnur B.M. Maurvubrtr arperarbr MerannyprrqecKr4x 3aBo-
4on. M.: Mera-irnyprrar, 1988, r.3.

3. Mexanuqecxoe o6<tpy4pBaHl4e Sa6prax oKycKoBaHr4fi r{ AoMeHHb1;i rlexoB: yue6. r,ln lfpe6eHHr4K
B.M. u Ap. Knes: n.rurc.; 1985.
Xuprnn IO'B. HaqexHocrb, 3Kcrlnyrlrallr{r, TexHr4qecKoe o6cryxunanrze u peMoHT Merannyp-
fnlrecKr4x MarrrurH. Marnzroropcx: VIfTY, 1998.- 336 c.
fpe6enux B.H., fop4I'IqHKo A.B., I{anrro B.K. llosrrmeHue HaAe)KHocrr.r MeranJrypmqecroro o6o-
pyAoBaHHr: Cnpano.rHzp<.- M. : Mera-n:rypras, 1 98 8.

Ilporpatrtruoe o 6ecneteHrre lr llnrepner-p ecypcbr

1. lrttp://www.metallurgmash.pu - MeN4yuaLpo4Hrrfi colo3 rrporr3Bolr,rrenefi uerarnyprrzqecKofo o6opy-
IK)BAHI4A.

2. b,ttp: / /www.uralmash.rul - MIamuHocrpor4 TeJrbHrur Kopnoparlr4t
3. hLttp://www.log-in.rulbooksi I 25 85/ - SnelcrpoHHar 6z6ruorcra.
4. hrttp:llwww.knigkam.netlteoh/mash/83-ks-kolesnikov-da-aleksandrov-mashinostroenie.html - 3rex-

TpoHHar 6u6ttuotexa.
5. t'crcct'rfi cxax f ocy,aapc'rBeHHar 6u6 nuoret:a URL :http ://www.rsl.nrl.
6. P'o cclrfi cKtur HarlrroH anl*as, 6u6lHorerca LIRL : http : //www. nlr. n:/.
7. f'ctcypapcrBeHHat uy6.nuuugx Hayquo-rexHr,rqecKar 6u6ruorera Poccuz URL: http://www.gpntb.*r/.
8. Ptrblic.Ru - ny6nuunarr r{HrgpHer-6z6nuo'rera URL:http://www.public.m/.
9. l,ib.students.ru - Cry4enueqxax 6u6tuoreKa lib.students.ru URL: http://www.lib.students.ru.
10. Hayvuaa 6u6llrore(a Casrr-llerep6yprcKoro focy4apcrBegHoro yuznepcurera

IJRL : http : I I www. lib.pu.ru/.
1 1. Hayuuax eneKrpoHEras. 6tr6rmorexa http://www.ellBRARy .rul.
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Kpurepuu oqeHKrr suariufi [ocry[arctrIero B acflupaHTypy rro HarrpaBJreHr.rrc rroAroroBKrr
15.06.0 I - Malrr.urocrpoenue

(1D5.02.13 - Mauruuu, arperarbr n upoqeccrr.)

Oqeura orBeroB nocryrjaroruefo B aclupaHTypy rro yKa3aHHoMy HarrpaBJreHlrro npor,r3BoAr{Tcfl no
nsrBtdalnrnofi [rrale ra nrrcrairnxerc{ orIeHKa corJracHo Kpr,rrepnrM, upr.rBgAeHHbrM B ra6luqe.

Ta6nuua
Kpurepzu orIeHKr4 sHaHrafi rpereHAeHToB

Oqenxa Kpurepzu

Orrlzqno

1. orserH Ha nocraBJreHHble Bo[pocbr s 6r,urere Ll3nararorc.s Jro-
rr{qHo, rrocJleAoBareJrbHo u ne rpe6yror AolonHHTeJrbHbrx noscHeHufi .

2. ler'roucrpr,rpyrorc.fl rly6orze 3HaHtrA nporpaMMhr Bcry[]r-
TenbHbrx eK3at\4eHoB B acfir{paHTypy no cnerlr4an6Hocru 05.02.13 -
Maluuurr, arpefarbr r{ npoqeccu (n uerarnypfnt{ecKoM rrporz3BoAcr-
Be).

3..4elarorcr BbrBo.4br c HayqHo o6ocnosaHnofi ro.rru 3peHr,rs.

Xoporuo

1. orner:sr Ha rrocraBJreHHbre Borrpocbr s 6r.rrere rrBJlararorct
olrcTeMaTr{3r.rpoBaHo r{ [ocneAoBaTeJIbHO.

2. flerrrorrcrpr{pyercr yMeHr4e anaJrr43r.rpoBarb MareprrrrJr, oAHaKo
r{e Bce BbrBoAbr Hocrr apfyMeHTHpoeaHuuE r.r AoKa3arelruufi xapaK-
Tep.

3. MarepzaJr H3Jraraercs yBepenuo, B ocHoBHoM npaBr.rnbno ,4a-

4bI OCHOBHbTe CrllpeAeneHufl. vr nollflTvrs.
4. [onyqe'rr He6omilrr{e HerotrHocrr,r [pr.r BbrBoAax r{ }rcrroJrb-

qoBaHr{r{ TepMr.lHoB.

!honnersopr4TenbHo

I . flouycmarorcr HapyueHrzr B flocneAoBareJrbuocrr4 r,r3roxeHn.s
rrpr4 oTBeTe.

2. [elron crpupyrorcr rroBepxuocruhre 3naHr{r.
3. I4uerolc-s 3arpy,qHeHlr.fl c BbrBoAaM[.

4. Onpe4onenufl.vr rroHrrnr AaHhr ne.rerro.

He,)'AoererBopvreJrbHo

1. Marepual ngnaraercs. HerrocJleAoBareJlbHo, c6un.runo, He
rlpeAcraBnser onpeAenensofr cr{creMbr sHaHufi uo cleurrrurbHocrr.r
05.02.13 - Marn:uHbr, arperarhr 14 npoqeccbr.

2.He AaHbI orBerbr Ha AorroJrHrrreJrbHbre Borrpocbr KoMr4ccr.rr4.

3. AonFrlglq rpy6ue orura6xu B orpeAene :rrvrrr'. vr noHrrr{trx.



B o np o cu K B rcrJr111,11eJrbHoMy rrcrrbrraHr{ro

1. Cxerrla rpy3onoroKoB, oocraB ocHoBHrlro MexaHr4rrecKoro o6opy4onaru4r arno6a1puru. Ycrpoficr-
no u pa6ora 6apa6avuoro cMecurenx. Onpe4eneHrze MorrlHocrr4 ABr.rrareJrfl rrprrBora npat\enun 6a-
pa6anHoro cMecr4TeJrs.

2:,. Xaparrepucrl4Ka npoqoccoB .4po6renar, coprr{poBrra u o6orarrlegr4-f,. Ycrpoficrno, pa6ora Marnr4H
4m 4po6leHus' vr I'I3MenbrIeHrI{ Ma!rcpplanon (qexoBanlle, MoJrorKoBaHI4e 14 qerbrpexBaJlKoBat
,4Po6ramu).

3. Ycrpoficrno, pa6o'ra nu6paqlaoHHbrx r{ oneKTpoBr46paqrnoHHrrx rpoxoroB. pacqer MoqHocrrr ABr4-
rarerfl eu6paquoH rroro rpoxora.

4. MexaHu'recxoe o6,opyAoBanlre (fa6pux rro npou3BoAcrBy orcamrureft. Cxenaa rpy3orroroKoB r.r co-
cTaB ocHoBHoro MoxaHurrecKoro o6opy.Uonauux $a6purIl no [poI{3BoAcTBy orarrrureft. Vcrpoficr-
no u pa6ora qallleBofo oKoMKoBarers.. Onpe4enenr{e Morrlnocrr,r ABr,rrareJ5r npr.rBoAa BparrleHr.{t
qallleBoro oKoMKOIlaTeJIr.

5' O6Nurosrre xoHeeftepl{rle MalrrrzHrr. 'Vcrpoficreo Anr 3arpy3Kr.r cbrpbrx oxarulrefi na o6xzroerre
MaITII4HbI (yrnaAuI'rrc xavaroulrafics, rrurrarerrb ponr4KoBbrfi). VcrpoficrBo r{ pa6otanpprBoAa reJre)KeK
o6xuronoft Marrrall:hr.

6. AmorvtepaqlaoHHble roHneftepnble MaIrr.IHrr. Oupe4eJreHze MorrlHocrr4 ABr{fareJ5r [pr.rBoAa arnoMe-
paquonuoft Marrrr{Hbr.

7. Ycrpoftcmo, Ha3HaqeHlze u pa6ora rapetlbqarbrx, JreHToqnbrx, nJracrugqarbrx nurareneft.
8' MexaHu'recroe o6opyAoBaHr{e cKJIaAoB rrrnxToBbrx Marepr{anon. Ycrpoftcrno, pa6ora, [por.r3BoAr4-

TeJlbHocrb Ia cpaBHx{TeJlbHa-f, xapaKTep.ncrr4Ka 6arrrsHu5D( r,r poropnbrx BaroHoorrporur4rmareleft.
9, Ileperpy:o'*rlre rpefi(fopnrre KpaHbr, Hx Ha3HaqeHkre, pa6ora u ycrpoficruo. ilp"rqr.rn reficreug

rpefi(fepon.
1tJ. Cucrelra [oAaqu Marepl{anoB K cKLI[aM MaIrrI4HaMra [epproAr.rqecKofo geitcr:yux. Vcrpoficrno r4 pa-

6ora py4noro neperpy3oqHoro BaroHa, BaronBecoB.
11. MexanuqecKoe o6opy4onaHvre Irvnvtv [oAaqr4 rrrlrxroBbrx Marepr4anoB K AoMeHHoMy rroAbeMHHKy.

Ycrpoficrno 6yHxepHofi ecraxa4rt. 3arnoprr r rrr{rareJrr4 6yuxepon (6apa6auwrfi, snercponu6pa-
quonnrrfi), r4x KoHcrpyrolr4rr H pa6ora.

1jl. KoHnefiepHail roAaqa MarepI{aJIoB K clotrlaM. Vcrpoftcrno u pa6ora secosofi BopoHKrr [epeKr.uHo-
ro rua6epa, MexaHlt3Mon y6opru rpoc;brrr[ (rpaucnoprepoB, 3JreBaropoB, cKr,rrroBoro rroAbeMHr4Ka
MenoqI4 ).

1i|.[orraeunrre rroAbe]vrHrrKLr. Taurr Ao,MeHHbrx
Ycrpoficrno cKr4rroBofo rroAbeMHzxa 4oveHHofi
cKr{rr, cKrrrroBa-r :re6ielxa).

14.3arpyrorlHoe ycrpojicrso Aolrenuofi reqn. Tunonoe AByxKoHycHoe 3arpy3orrHoe ycrpoficrno. pac-
ilpeAenl4Terb rrl4xrl5l: yctpoftcrno n pa6ora. Oupe4eneHue Morrluocrr4 rrpr{Bona BparqeHufi BopoH-
KII.

lii.3arpysoqHoe ycrpoiicreo Aouennoft reqrr r{ ero pa6ora. Ycnoers pa6orrr 6omruoro Kogyca r qa-
ruu 6olruroro KoHYca, [ryrr rIoBbIIIreHr{x ux ctoitKocrr,r. flepcnexruBbr pa3Br,ITr{r 3arpy3oqgbrx
ycrpoficre AoM€HHCrfi rleqI4. Hosrre 6ec,rouycHbre rrrrrbr 3arpy3orrHbrx yc:rpoficrn.

16,. O6opyAoBaHI4e An.u ylpaBJIeHI{t KoHycaMr4 3acbrnHbrx ycrpoficrn. Oco6eHnocra MaHeBpLrpoBaHufl
KoHycaMLI. Pa6ora \/paBrrLITeJIbHbx KnanaHoB. Pa:uonu4uoctu 6ananc[poB, Hx ycrpoftcrBo r{ pa-
6ora. CpanHrrreJrbuiur o(p$errunHocruycrpoficrn.

l"|.O6opygoBanue An;s o6cnyxuvanut qyryHHbrx h LrrJraKoBbrx neror ,{oruennofi rrequ.
Ycrpoficrno qyryHEofi lerxn 4ouennofi [errr4, cnoco6rr BcKpyrus nerKr4 (noeopornair, noABecHat
cTaIIrIoHapHat, IIoABecHat rIepeABI4 XHat cBepnzJlbHrre uarrut urr).

18. O6opyaoBaHne rnx za6usr<u uyryrnoft JrerKlr. Vcrpoficrro ra pa6ota gneKTporryrrrKt4.
fllnaroerre crorlopbl. Onpe4ereHr4e MorlHocrr.r ABlrrarenefi npHnoAoB MexaHr.r3MoB noBopora,
npux{r4Ma rz BhrrulJrKrrBaHt!fi. 3neKTponyrrrKpr.

19. O6opyaoBaHue pa3nr.IBorIHbIX orAeJreHuft, rHnonafl pa3rr4Borr*as. vraLrivHa, ycrpoffcrBo r{ pa6ora.
Pacqer MolrlHocrlr npI{BoAa pa3rl4BorrHoft uanryr Ht t.

20' O6opyaoBaHl{e Arr y6opKl{ rlpoAyKroBi IIJIaBKTI. {yryuono3br r{ rrrJraKoBo3br: rpe6oBaHr4r, npe.qb-
rBJlteMbre K Hr{M, Tr4rrbr r,r ycrpoficrna.

2l.Mamurrbl LI arperarbl AJra nepepa6orKrr MeraJr.rrr4rrecxofo JroMa. Cnoco6rr nepepa6orKr4 Meriurno-
JIOMA.

IIOAbeMHZKOB, npeUMyIIIeCTBa v HeAOCTaTKLI.

neuz (Harulonnrrfi Mocr, pa3rpy3oqHas. KpvrBas.)



it2.YctpoitcrBo I{ pa6ora MexaHl{qecKr4x r4 rr4ApaBnr.rqecKr{x HoxHrarl, MuurrrlH Anr orHeBofi pe:ru ue-
TIIITJIOIOMa, KOnpOB, B3pbrBHbrx .rIM.

)t3.cne\uatbHhre rlrHlrn Nmnepepa6orx:H r4 coprrrpoBKr{ MeraJrJroJroMa.
2!.4.Tunosas, crpyKTypa, rpDtonoroKr.r u o6opygonaHr4e MaprenoBcKr.rx qexoB.
2i5. YcrpoftcrBo Haflo:rruofr 3aBanoqHofi uarrruuu. Pacqer ocgoBHbrx MexaHrz3MoB HarroJrbHoit sasa-

roquofi MarIrrIHbI.

2),6. Y ctpoitcrBo 3 arrpaBoqHbrx MarrrrrH MalcreHoBcrux neqeft .

2),T.fIpousnorcrBo craJrv B KoHBeprepax, coBpeMeHHoe cocrorHr.re n [epcneKTr.rBhl pagBkr-tarfl.
Crpyxrypa ra o6op y4o BpHr{e KoHBeprepHbrx rlexoB.

2:8. YcrpoficrBo 14 pa6ora r(opuyca KoHBellrepa, orropHoro KoJrbrra, coeAuHHTenbHbD( ycrpoficre, orop,
cral{rloHapHoro, [onycTalluoHapHoro, HaBecHoro npr,rBoAoB HaKJroHa KOHBepTepa.

29 . Cnoco1br pa3nrrBKrr cra.+rrrz.

30. Cnoco6hl pa3nLIBKa crflrm. llperavyulecrBa Herpeprrnuoft pirnr4BKr{ craJrrr. Trauu n ycrpoftcrna
Marrrr{H HenpepbrBrroro .lirrarrr 3 af oToBr)K (MHru).

31. YcrpoficrBo I4 pa6ora BicnoMorareJlbHoro o6opylonanz.s MHJI3 Anr BBoAa 3arpaBoK r,r Marrrr4H AJr{
ux [oAaqr4.

32.YwpoftcrBo Ir pa6ora cJTanepa3nl{Borlubrx creHAoB MocroBoro u rroBoporHoro rr,rrroB, croJroB 14 Te-
JrexeK Inr rpoMexiyroqHbrx xoeuefi I\4HJI3.

33. VcrpoficrBo pr pa6<>ra Kpl4crannu3aropoB 6ro.{Horo u c6opuoro rr{noB, MexaHr{3MoB KaqeHr.rs Kpu-
cTanJrr43aTopa.

34. Vcrpoficrno v pa6ora HenprzBollHbrx 14 rrpzBoAHhrx ponuKoBbrx rrpoBoAoK MHJI3.
Pac.{er polrarconofi npo4oAKtr.

35. YcrpoftcrBo H pa6ctra npNriuq na MHII3.
36. Mannubl Anf, pa3pymelll4s.v:rnarKu dlyreponr<z craJrerrJraBr.rJrbHbrx arperaroB.
3T.YcrpoitcrBo I4 pa6cna cfaqvouapHoro Mr4Kcepa, ycrpoficrBo Anr cKaqr{BaHr{flrrrraKa.
38. YcrpoficrBo LI pa6ctracraJleBo3oB, rrrJraKoBo3oB r4 neperBr{x(Hbx MrlKcepoB.
39. Cnoco6bl BHeneqHofi o6pa6orrrr cra.rlr4. Ycrpoficrno v pa6ora ropqrroHHoft ra quprynsq[oHuoft

ycTaHoBoK Anrr BaKyyM4poBallus cTaril.r.

40. flpousno,4crBo craJrur n $rexrpocraJrerrJraBr4JrbHhrx rlexax. llepcnerruBbr pa3Brdrrr{.
41. OcuosHoe LI BcloMiofargJlbuoe o6opy,qonaHne crala. OcnoeHrre rpe6onaur{s K npoKarnouy o6o-

pyAoBaHI,IIO.

4lZ. OcHoeHbIe cxeMbl rpoKpTKLI. OcnoeHbre napaMerpbr rrpoqecca npoKarKr,r. Pac.rer ycflnvs rr Morrl-
HOCTI4 rrpOKaTKI,r.

4.3.llporarrrrrfi craH. Iftracqu$vKalllu lpoKarHhrx craHoB rro Ha3uaqeuprro, pacuonox(euuro rrerefi z
Konr.rqecTBy BanKoB,.

4'1. flporarHall KJIerb. )/crppftcrno. llpoxarubre BaJrKrr. Hasua.{eHrae, KoncrpyKrrnn, pacrrer.
4 :j . Cr anunhr rpoKarHrx rr4ereft . KoHcrpl,rrlu r{, pactrer.
4t5. YcrpoftcrBa AJIfl ycraHqBKI,I BaJIKoB B KJrerr.r. Vpanuoneuu.rBarollr{e MexaHrr3Mbr. Hasua-reur4e, T!r-

rrbr, KoHcTpyKrII{}r, pacqET.

4'.l.YcrpoitcrBo Ant ycraHdnxz BiuIKoB B KJrerr4. HaNHrranrre MexaHr{3Mbr. HasHaqeu[e. Trzrrhr. KoHcr-
pyKrlr4r{, pacqeT.

4 li. IllecrepeHHbre KJrerr.r, KqncrpyKrlr.rlr peAyKropa.
49.Illnun4elwtrr rr,ry$rr;r [pl4BoAoB BaJrKorr pa6ouefi KJrerr.r, Ha3HarreHrre, Tr.rfrbr, KoHcrpyKrlr{rr.
50. Arperarbl Ant o6pa6orrlu [poKara. TpanrEnruue rrvrHlrar, arperarbr pe3Kr.r, noKphrrrrr, coprnpoBKr{,

r<refinaeHIas I4 gI?KorBKtI pporara. Cocran arperaroB, KoncrpyKrlr{[ ocHoBHhrx y3JroB.

51. Ponrraufl{, Ha3HarIoH}IO1 Tplnbr, ocuoBrFrbre [apaMerpbr. KoHcrpyrrlr4r.r poJrbraHfoB, ponuKoB, pac-
qeT MoMeHTa BpalqeHr4r ponkrKa rr MoruHocTlrnpvBoI.a.

52l..Manurynsropbl u xaHrQnarenIl. HasHa.{eHr4e, cxeMrr Mexaur{3Mon. KoucrpyKur.rr.r MaHr.rnynrropoB
u raHronareneft.

53i. llosoporHEle ycrpoitcrnf,, rloAbeMHbre a rroAbeMHo-Katrarcrq[e croJrbr, ToJrKareJrv.
54'. XonoluJIbHI{KI{, nrneunepnr, yropbl, [errHble roJrKareJlr{ - KoHcrpyKrlr4r4.
55i. Tr,rnu Ho)KHI,Iq. llpoqecg pe3aHl{-fl HoxaMr{. Onpe4ereuue ycurtit pe3alr4s. [apurnJreJrbHhrMr{ Lr Ha-

KJIOHHbIMI{ HOXAMI4,

56,.llpanrants5lg valrrlll$I 14 rrpeccrr. HagHil.reHr4e, Trzrrbr, KoucrpyKrlarE. Ocgoehr reopm.r llpanrcu
5?'. Moralxn Anfr rop.stlnx u xonoAHbrx fioJroc. HasHaqeHrae, Tr.rrrbr. Ocnoesr pacqera MoraJroK.
58. KoncrpyKrlr{r4 ArdcKoBbD( nun. Pac.{er 4ucronofi nr4Jrbr.



5i9. CnequanbHble KpaHbI rIpoKarHbIX r[ex.oB: KoJroruer]bre KpaHbr, [ocaAorrHbre MarrrrlHbr, KpaHbr c Jra-
rlaMr4. KoHcrpyxqlru u oco6eHHocr a pacrreroB.

(i0. BonoquJrbHble crar{br rr r4x rr,rrrbr.


