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B cooTBercTBUM ¢ y4yeOHBIM IUIAHOM IO TUCHUIUIMHE (MOIYJIO) MPEAyCMOTpEHa KypcoBast
pabora. PabGora 3akpermisieT TEOpEeTUYECKYI0 TOATOTOBKY, Pa3BHUBACT pacueTHO-Tpaduueckue
HaBBbIKU U BblpaGaTBIBaeT Y CTYACHTOB YMCHHC CAMOCTOSATCIBHO pCHIATH 3aJa4d HAa MHKCHCPHOM
YPOBHE U TOJIb30BAThCS TEXHHUYECKOMU JINTEPATYPOH.

TexHonOrMM MPOU3BOJCTBA M UCIOIB3yeMOe 000pyIOBaHHE OYEHb PA3HOOOPA3HO U B Kyp-
COBOI1 pab0Te HEBO3MOXKHO BBITIOJHHUTH BCE MHKCHEPHBIC 00OCHOBAHHS U PACYEThI, TIOATOMY CTY-
JIEHTaM HYKHO BBIJCIUTH HAauOOJee OMACHBIE TEXHOJOTUYECKHE MPOILIECChl U 000pyI0OBaHUE U Pe-
IIUTh aKTYAJIbHBIC 3314 110 CHUKCHUIO TPaBMaTH3Ma.

1 IIEJIb U 3AJTAYM BBITIOJTHEHU ST KYPCOBOM PABOTHI

[enb KypcoBoit paboThl — yaydllIeHHE YCIOBHI Tpyaa U obecriedeHne 6e30macHoCTH pado-
ThI Ha 33JJaHHOM OOOPYIOBaHUU ITyTEM MPUMEHEHUS 3PPEKTHUBHBIX CPECTB 3aIIUTHI OT OMACHBIX U
BPEHBIX MTPOM3BOJCTBEHHBIX (JaKTOPOB, a TAKXKE Pa3pabOTKU CHEHUAIBHBIX YCTPOHCTB U MPHCIIO-
cOOJIeHHIA.

3amaun KypcoBoil paboThI:

- aHaJIM3 OIMACHBIX M BPEIHBIX (PAKTOPOB B IeXe (Ha MPOU3BOJICTBEHHOM YYacTKe, 000pyI0-
BaHUN),

- IATCHTHBIN TIOUCK CYIIECTBYIOIIUX CPEICTB 3alIUTHI (TPUCIIOCOOICHHUN),

- pacdeT OCHOBHBIX MTAPAMETPOB CPEJICTB 3aIIHTHI.

2 OCHOBHBIE TPEFOBAHM S K KYPCOBOU PABOTE

2.1 Tematuka KypcoBOi pabOThI

Tematukoll KypcoBoil pabOTHI sABJIsETCS pa3pabOTKa CPEACTB 3aLUThl OT OMACHBIX U BpEa-
HBIX (DAaKTOPOB HA OJHOM KOHKPETHOM IPOM3BOJCTBEHHOM Y4YacCTKEe MAIIMHOCTPOUTEIHHOIO Mpe/-
NpUATHS U HA KOHKPETHOM 000pyoBaHNH. Tema mpoekTa BEIOMPAeTcsi B COOTBETCTBUH C MaTepua-
JIOM, COOpaHHBIM CTYJIEHTOM Ha MPAKTHUKE, a TAK)KE BHIMOJIHEHHBIM KYPCOBBIM IPOEKTOM IO OCHO-
BaM IIPOU3BOJICTBA U MIPOU3BOJCTBEHHON OE€30IIaCHOCTH.

2.2 3ajaHue Ha KypcOBYIO pa0OTy M UCXO/IHbIE TaHHBIE

3amaHue Ha KypcoBYIO palOOoTy BBIAAETCS CTYJIEHTY HHIMBUAYAJIbHO MpENnojaBaTeieM B
Havasie ceMecTpa. B 3amanum marorcst: Tema paboThl, HCXOHbBIE JaHHBIE, COAEPKaHNE TTOSICHUTENb-
HOM 3aluCKH, epedyeHb rpauueckoro Marepyuasia U yKa3blBaeTCsl CPOK MPEIOCTaBIEHUS pabOThl K
3aIIuTe.

VcxonHbIMU JaHHBIMU K KYpCOBOM paboTe sIBIIsIOTCS: Oa30BbIi BapHaHT TEXHOJIOTHYECKOTO
Ipoliecca N3TOTOBJICHUS JeTalH, 0a30BbIi BAPHAHT PACIIONIOKEHUsT 000pYAOBaHMS HA y4dacTKe, Ia-
paMeTpbl IPOU3BOJICTBEHHOTO MOMEIIEHUS, CXEMBbI IPUMEHAEMOr0 000pyA0BaHUs U Ipucnocole-
HI/II\/’I, CXCMbI U OITMCAHUC CYIMICCTBYIOIHNX CPCACTB 3alIUThI.

2.3 O0BeM KypcoBOM pabOTHI

KypcoBas pabota coctout u3 rpaduueckoit yactu (cnailoB 1ist npeseHTauu: 6 — 10 pu-
CyHKOB (popmarta A4) 1 MOSICHUTENHHOM 3amCKu 00beMoM 20 — 30 cTpaHUIl MAIIMHOMTUCHOTO TEK-
CTa ¢ pUCYHKaMHU Ha iuctax gopmara A4.

B nenom xypcoBas paboTa 10JKHA MTPEIOCTABIATh COOON 3aKOHUEHHYIO TIPOEKTHYIO pa3pa-
00TKYy.

2.4 Pabora HaJ KypcoBoil paboToit

CTyneHT OHKEH BBHIMONHATH KYPCOBYIO pabOTy CaMOCTOSTENBHO, IMPH 3TOM €My HeoOXo-
MO PETYJISIPHO MOCeNaTh KOHCYJIbTAllMK MPEToAaBaTelis U, B COOTBETCTBUU C Ipa()UKOM BBINOJI-
HEHHS PaOOThI, OTYUTHIBATHCSI.
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Ecnu cTynmeHT He mocemnaer KOHCYAbTAIlMM W HE BBHIMONHSAET TpaduK, TO MPENoJaBaTeNb
MMeEET MPaBO CTaBUThH BOIPOC Mepes Kadenpoi u gekaHaToM 00 OTYMCIIEHUHU CTYIEHTa U3 YHUBEP-
CHUTETA.

2.5 3amuTa

l'oToBas kypcoBas paboTa, MOANKUCAHHAS CTYIEHTOM M PYKOBOAMTENEM, HAIpPAaBIsETCS Ha
peren3uto. [Ipu MoONOXKHUTETHHOW pPEIEH3UH PAa0OTa BBHIHOCHUTCS HA 3alIUTy Tepel] KOMHCCHEH,
HA3HAYCHHOW 3aBeyIOIIUM Kadeapoii. 3amuTa NpoBOJUTCS C MOKAa30M CIIaiI0B (MU BBIBEILIMBA-
HUEM JIUCTOB) U KPaTKUM JOKJIaJ0M CTyJeHTa. B fgokiane goka3bIBaeTCsl aKTyaabHOCTh TEMBbI, OT-
MEUYalOTCsl OnacHble (aKTOPbl U MPENIOKEHHbIE MEPhI 3AIIUTHI, BBIICISIOTCS HOBBIE, OPUTHHANIb-
HBIE PELICHUS, MPEIJIOKEHHBIE CAMUM CTYAEHTOM, MEPEUUCIISIOTCS MOJyYEHHbIE BbIBOABI. [locne
JIOKJIaJa CTYIEHTY 3aJar0TCsl BOIPOCHL. 3a Pe3yJbTaThl PAcUETOB U MPUHSATHIX PEIICHH OTBET-
CTBEHHOCTb HECET CTYJEHT. [10 pe3ynpraram 3aluThl, C y4ETOM KauyeCTBa BBINOJHEHHON KypCOBOU
paboThl, NPaBUIBHOCTU U MOJHOTHI OTBETOB Ha BOMPOCHI, BHICTABIISIETCS OLICHKA.

3 METOJUYECKUE YKA3AHMSA 110 BBIIIOJIHEHHIO KYPCOBOM PABOTEHI

3.1 [1nan mocTpoeHus U CoAep>KaHUE Pa3esioB MOSCHUTENBHOM 3aMUCKH K KypcoBOor pabo-
TC.

PacuetHO-IOAICHUTENbHAS 3aMIMCKA KYpPCOBOM pabOTHI JOMKHA BKIIFOUATh: TUTYIBHBIN JIUCT;
3a/IaHle Ha KYpPCOBOM IMPOEKT; BBEACHHE; aHAIM3 MPOU3BOACTBEHHOTO MOMEIICHHS, TEXHOJIOTHYE-
CKOTO Ipoliecca U 000pyI0BaHUS ¢ TOUYKHU 3peHUs 0€30MaCHOCTH; aHAU3 CYIIECTBYIOLIUX CPEICTB
3alIUTHI; BHIOOP U pacueT OCHOBHBIX MapaMeTPOB CPEACTB 3aLIUTHI; 3aKJIIOUCHHUS; CIIUCOK JINTEepa-
TYpBbI; IPUITOKEHHE.

B cooTBeTCTBHU C KOHKPETHBIM 33JlaHUEM Ha KYpPCOBYIO Pa0OTy COJEpIKAaHUE MOSICHUTEIb-
HOM 3aImMCKN MOXET ObITh U3MEHEHO. [lepedeHpb pacueToB U X 00bEM yKa3bIBaeT IPENOAaBaTeb.

TuryneHBIN TUCT U 3a1aHIE 0POPMIISIOTCS B COOTBETCTBUU ¢ TpeboBanusamu Tynl'Y. Obpa-
3ell TUTYJIBHOTO JIUCTA U 3a/IaHUs BbIIAeT MPEroiaBaTeb.

BBenenue — nokaspiBaeT akTyajabHOCTH TEMBI, (DOPMYIUPYET 1IeJIb U 33/1a4 MPOEKTa, 000C-
HOBBIBAET MYTH JOCTHKCHHUS LIEJH.

B ocHOBHBIX pa3nenax MOSCHUTEIbHON 3alMCKU JA€TCs MOCIEA0BATeIbHOCTh PEIICHUS 3a-
Jad C aHaIM30M TEXIIpollecca, OMUCcCaHreM 000pyAOBaHHUs, aHAIM30M OIMACHBIX ()aKTOPOB U pelie-
HUEM MH)KEHEPHBIX 33714 10 MPOEKTUPOBAHUIO TPUCTIOCOOJICHHUI U 3alIUTHBIX CPEJCTB, 00eCTIeUH-
BaloIUX 0€30MacHOCTh Tpya. B KOHIE KaXI0T0 pasjiena NpUBOASTCS BHIBOBI.

B 3axroueHnM IPUBOIATCS HTOTH BBITIOJTHEHHOW PaOOTEHI.

Crnucok nmuTepatypsl JOMKEH COJEpKaTh BCe MCTOUYHUKHU MHPOpMAIUU (BKIFOUYas CIIpaBOY-
Huku, 'OCTe1, CHull, CH u IIb), ucnons3yemsie B paboTe HaJ MPOSKTOM, IPUYEM B TEKCTE MOSIC-
HUTEJBHOM 3aMUCKH JODKHBI ObITh HAa HUX CChUTKUA. Crucok aoimkeH ObiTh odopmien mo 'OCT
7.32.

B mpunoxkeHun MpUBOAATCS JTOMOJHUTEIbHBIE MaTepHallbl K KypCOBOMY MPOEKTY (Mpo-
TpaMMBbI pacyeToB, 0a30BBIN BapUAHT TEXHOJIOTHYECKOTO MpoIecca 1 T.1.).

3.2 Meroauveckne yka3aHUs IO BBINOJHEHUIO pa3fena «AHaIN3 MPOU3BOACTBEHHOTO I10-
MEILEHHsI, TEXHOJIOTHUECKOTO MpoIecca U 000py10BaHHs C TOUKH 3peHHs 0€3011acCHOCTH

B aTOM pazzene KpaTko OMUCHIBACTCS TIOMEIIEHUE 11€Xa, YKA3bIBAIOTCS ero pa3mepsl. Onu-
CBIBAETCSI CXEMa PaCIOIOKEHUsI 000PYAOBaHM B IIeXe M Ha yyacTKe. YTPOIIEHHAs cXeMa BbIuep-
YUBaeTCA B 3amucke Ha qucte popmata A4.

BrusBiisitoTest BpeHbIE U ONacHble (PakTOPbI, BOZMOKHBIE TPUYUHBI TpaBMaTH3Ma. OMUCHI-
BAIOTCS MIPUMEHsIEMbIC Ha yJacTKe (B Ie€Xe) KOJUICKTUBHBIC CPENICTBA 3alIUTHI (OTpa)XIeHUs, IKpa-
HBbI, KOXKYXH, OJIOKHPOBKH, MECTHBIE OTCOCHI, 3a3eMJISIIOIIEe YCTPOUCTBO U T.J.), a TAKKe CPEICTBA
MEeXaHHU3aIMH MPOU3BOJICTBEHHOTO MpoIiecca (MpucrocoOieHnst, KpaHbl, POOOTHI U T.1.).
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3.3 Meroauueckne yKa3zaHus 10 BBIIIOJIHEHUIO pa3zenia «AHaIu3 CYLIECTBYIOIUX CPEACTB
3aIUThD)

B sTOM paszene npoBOAUTCS aHAIN3 CPEACTB 3ALUTHI VI OJHOr0 Hauboee 0macHoro 06o-
pyZAOBaHUs (HampuMep: Ipecca, CBApOYHOr0 aBTOMaTa, TOKAPHOI'0 CTAaHKa, NUIM(OBAIBHOIO CTaH-
ka). IIpoBoauTCS MAaTEHTHBI MOMCK HanOOJIEee COBEPIICHHBIX W HAJCKHBIX CPEICTB 3aIIUTHI (IO
JUTEPATypHbIM MCTOYHUKAM, pe(epaTHBHBIM >KypHalaM M IATeHTaM). YIPOUICHHbIE CXEMbl
YCTPOKMCTB BBIUEPUUBAIOTCS Ha jJucTax ¢opmara A4 B 3alUCKE, TaM K€ JAETCs OMHCAHHE CXEM.
[Tpu anaynu3e yka3pIBatOTCS MOJOKUTEIbHBIE U OTPULIATENbHBIE CTOPOHBI YCTPOMCTB U, HA 3TOM OC-
HOBE, BbIOMpaeTcsi Haubosee paluoHaiabHas cxema. JlatoTcsi cOOCTBEHHBIE MPEAJIOKEHUS M0 CO-
BEPILIECHCTBOBAHMIO KOHCTPYKIIMHU 3aIIUTHOTO YCTPONCTBA (MJIM MPUCIIOCOOICHUS).

Cxema 00opynoBaHUsl ¢ BEIOPAHHBIM 3aIIUTHBIM YCTPOMCTBOM BBIYEPUMBACTCS B 3AIHCKE.
JloKHBI OBITH YKa3aHbl OCHOBHBIE pa3Mepbl 000py10BaHMs U 3aIUTHOTO YCTPOICTBA.

3.4 Meronuveckue yKa3zaHHs I10 BBIIOJHEHHIO pas3ziena «PacdeT OCHOBHBIX MapaMeTpoB
CPEZCTB 3aLIUTHI»

[TpoBoasATCS pacyeTsl OMACHBIX 30H U OCHOBHBIX ITAPaMETPOB 3aIUTHOTO YCTPOICTBA C y4e-
TOM JCHCTBYIOIIUX YCHUJIHMHA, MPOYHOCTHBIX XapaKTEPUCTUK, OBICTPOACHUCTBUS M T.A. 3alIUTHOE
YCTPOMCTBO (MJIH MPUCIIOCOOJICHNE) C YTOYHEHHBIMU Pa3MepaMH BEIYEPUMBACTCS B 3alKCcKe (Ha JIU-
cre ¢opmara A4). Ha cxeme IOMKHBI OBITH yKa3aHbI JIBE MPOCKIMU: BUJ CIEPEAN U BHU] B IUIAHE
(pu1 HEOOXOUMOCTH — TPH MPOESKIIHH ).

B sToMm pa3zzgene MoryT pemiatbest 00mIre BOpOock o0ecriedeHrst 0€30IacHOCTH B LIE€Xe: TPU
HepeMeIIeHIH U CKJIaJUPOBaHUH I'PY30B MOCTOBBIM KPaHOM; IIPH OYUCTKE CTEKOJI OT IPs3H; 3aMEHE
JaMIT U CBETHJIBHHKOB; MPH 3KCIUTyaTallMW JJIEKTPOOOOPYIOBAHUS; MPH IKCIUTyaTalldd PYyYHOTO
MHCTPYMEHTA U T.]I.

PacdeTsl pekoMeH/1yeTCsl BBIOIHATE B CIEAYIOUIEM MOPs/IKEe: HAMMEHOBAHUE pacyeTa, Leib
pacdera, UCXOTHBIC JaHHBIC; TIOCIIEIOBATEIILHOCTD BHINOJIHEHUS pacyera ¢ (popmynamu, Tabnuma-
MU, WUTIOCTPAIUSIME; PE3YJIbTaThl PACYETOB; BHIBOJIBI.

3.5 OdopmieHre NosICHUTEIbHON 3aMUCKH (TEKCTOBOW YacTH) KypCcOBOW pabOThI

PacueTHo-TIOsSICHUTENbHAS 3amUCKa JOJDKHA ObITh odopmileHa ¢ mpuMeHeHueM OBM.
CnoxHble PUCYHKH JIOIYCKAeTCs BBITIOJMHATh HA KaJlbKe W BKJICUBATh MX, JTHOO PHUCOBATH TYIIBIO
WIN YePHBIMH YEpHUJIAMH HEMIOCPEICTBEHHO Ha JINCTaX 3alUCKH.

3anucka JoKHA OBITH U3JI0KEHA JIOTHYHO, KPATKO, TEXHHUECKUM SI3BIKOM H YIIOBIIETBOPSTH
BCeM TpeOoBaHUsM MpaBonucaHus. KypcoBoil mpoekT, B KOTOPOM 3aluCcKa BBIOJHEHA ¢ TpaMMa-
TUYECKUMHU ¥ CHHTAKCHYECKHMHU OITMOKAMH, K 3aIIUTe HE JIOITYCKAeTCs.

Odopmnenne 3anucku g0xHO ObITh o ['OCT 2.105-95.

Bce pacuersl 10KHBI ObITH BBIOMHEHBI B MexxayHapoaHoi cucreme equnui (CH). Ilpu
UCIIOJIb30BaHUU HOMOTpaMM, I'pauKoOB ¥ 3MIUPUUYECKUX (OPMYII, KOTOPbIe OCHOBAaHbl HA BHECH-
CTEMHBIX €IMHHIIAX, OKOHYATEIbHbIE Pe3YyIbTATHI JOJKHBI OBITH IepeBeeHsl B cuctemy CU.

Heo6xoanMo faBaTh CCHUIKM Ha MCIOJB3YEMYIO JIMTEPATypy HpU ONMHUCAHUHM CXEM U HcC-
MIOJIb30BAaHUN pacueTHBIX (Gopmyi. CChUIKH MAIOTCS B KBAJPATHBIX CKOOKAax, T/ MPOCTABIISIOTCS
HOPSIKOBBIM HOMEp JaHHOTO UCTOYHHKA U CTPaHMIIbI, Hanpumep: [6, c¢. 138].

3.6 Odopmienue rpadhuyecKoit 4acTu paboThI

I'paduaeckas yacTh mpoekTa J0mKHA coaepxkaTh 6 — 10 cnaiijoB 11t Ipe3eHTanun (pacrie-
YyaTaHHBIX Ha JUcTax ¢opmara A4). Ha cnaiijax qODKHBI OBITH MPEICTaBIEHBL: CXeMa PacloIoxke-
HUs O60py210BaHI/I$I Ha MPOMU3BOJACTBCHHOM YYAaCTKE, pPAaCCMOTPCHHEBIC IMPHU aHAJIN3EC CXEMBbI 3alllUT-
HBIX YCTPOMCTB, cxema O0OpYAOBaHHS COBMECTHO C PEKOMEHIYEMBIM 3alllUTHBIM YCTPONCTBOM
(unmu mpucnocoOJIeHHeM), CXeMa pa3padOTaHHOTO 3alIUTHOIO YCTPOICTBa C MPOCTAaHOBKOW HEOO0-
XOJMMBIX pa3MepoB, pa3pe3oB M cedeHuil. Taxke HE0OXOAMMO IMOKa3aTh OCHOBHBIE pacueTHBIE
CXeMbI U OPMYJIbl, IOJTyUYEHHBIE PE3YIbTATHI.
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[Ipu BIMOMHEHMHU TpaUUECKOl YacTH MPOEKTa CIEAYeT PYKOBOACTBOBaThcs EnuHON cu-
cTteMoit KoHCTpyKTOpckor nokymeHTaruu (ECKJI).

Pacnonoxenne BUJOB M MPOEKIHMHA Ha yepTexax AokHO coorBercTBoBaTh 'OCT 2.119-79
(mox rIaBHBIM BHJIOM — BUJ CBEpPXY, CIIpaBa OT IJIaBHOTO BHMJA — BHUJ cieBa U T.1.). Ha 3amuTHOE
YCTPOMCTBO (MJIM MPHCIIOCOOJICHNE) COCTaBIsIeTCs creun(uKanys, B Hee BKIIOYAIOT BCE JAETANIN
YCTPOMCTBA C XapaKTEepUCTUKON U ¢ Hymepanuen apadbckumu nudpamu. lltamn u cneundukanuto
Ha 3alIUTHOE YCTPOMCTBO pacroiaraioT ClpaBa BHU3Y 10 OTHOIIEHHUIO K pabodyeMy IMOJIOKEHHUIO
ycTpoicTBa. B mramne yka3pIBaroT Ha3BaHUE 3alUTHOIO YCTPOCTBA (IPUCIIOCOOICHMS).

IMTPUJIOXXEHUE

[MPUMEPHBIN IEPEYEHD 3AJJAHUN

CTyneHThl pemarT HECKOJbKO 3aJaHui MO 00ecrnedyeHuro 0e3011acCHOCTH 00O0pYAOBaHUS.
OHM BBHINOJIHSAIOT aHAIN3 CYIIECTBYIOIUX CPEICTB 3aIIUTHI (WM MPUCIIOCOOJICHMIA), BBISBIISIOT HX
HEJI0OCTaTKU, BIOMPAIOT HauboJiee palllOHAJIbHbBIE PEIICHUS, BBINOJIHAIOT pacyeTbl OCHOBHBIX Ia-
paMeTpoOB U MPOCKTUPYIOT 3aLIUTHOE YCTPOMCTBO. IIpMepHBIi IepedeHb 3alUTHBIX YCTPOUCTB U
OpUCIIOCOOTIEHUH 1aH HUXKE.

1. ToxapHble CTaHKH

- pacueT OMaCHOU 30HBI;

- 3KpaH OT OTJIETAOILIEH CTPYKKH, OCKOJIKOB JIETAl€H WIN PE3LIOB;

- YCTPOUCTBO IS yJIAJICHUS TTbUTH U MEJIKOW CTPYKKH OT PEXKYIIET0 HHCTPYMEHTA;

- IpeI0XpaHuTeNbHasg My(pTa sl UCKIIIOUEHUS TIEPErpy3KH MpU Pe3aHUH METaILIa;

- YCTPOMCTBO U1l YAJIEHUS CIIMBHOM CTPYKKHU IIPU PE3aHUU JIETUPOBAHHOM CTAJIH;

- IPUCTIOCOOIICHUE JIJIS 3aKPETICHUs PE3IIOB;

- YCTPOMCTBO i 3aKperieHUs] 00padaThIBA€MBbIX JeTallel;

- yCTpoiicTBO A1 obecriedeHus: 6e30macHOCTH 00pabOTKHU ATUHHBIX MPYTKOB.

2. CBepnmibHbIE CTAHKH

- 3alUTHOE YCTPOUCTBO MAaTPOHA, KPEIJIEHUsSI HHCTPYMEHTA;

- YHUBEPCAJIBHOE YCTPOMCTBO JUJIS 3aKPETUICHHS 3arOTOBOK;

- YCTPOMCTBO ISl yJIaJI€HUS CTPYKKH;

- pacyeT IEepeBSIHHOIO HACTHIIA.

3. ®pe3epHble CTAaHKU

- 3aIMTHBIN 3KpaH OT OTJIETAIOIINX OCKOJIKOB (pe3bl U JIeTaNEeH;

- YCTPOMCTBO ISl HENPEPHIBHOTO yAAJIEHUS CTPYKKHU U MbLIM, OUUCTKA BO3AYyXa OT MbUIH.

4. llInudoBanbHbIe U 3aTOYHBIE CTAHKU

- pacyeT OMacHOMU 30HBbI;

- 3alATHBIN 3KpaH U MECTHBIN OTCOC MbLIH;

- pacyeT TYMaHOYJIOBUTEIIS;

- 3aIUTHBIC SKPAHBI OT OCKOJIKOB MIPH Pa3phIBE KPyTa;

- TPUCTIOCOOJIeHUE Ui yAep KaHWs MHCTPYMEHTa W MEJNKUX JeTanei mpu oOpaboTke Ha
UM OBATHFHOM MJTM 3aTOYHOM CTaHKE;

- ynanenue u ounctka COX.

5. Ilpeccel, mTaMmnoBka

- 3aIIUTHOE YCTPOMCTBO AJIs IIpecca;

- pacyeT BUOPOU3OJISIINM;

- MEXaHM3alKs [0Jauu 3ar0TOBOK U CheMa M3JIENIHI C mpecca;

- pacuer TerION30JIALUY TIeUH;

- pacyeT ’KpaHa Ha MPOYHOCTb;

-MECTHasi BEHTWJIALINS;

- 3alIUTa OT LIyMa.

6. ' map0THHHBIE HOXKHHUIIEI

- 3aIIMUTHOE YCTPOMCTBO OMACHOM 30HBI (JTUCTOMPIKUMA U HOXKA)



- MEXaHU3MBI MMOa4H JIUCTOB M 3aTOTOBOK;

- pacuer ycuimil pe3aHus, MEpONPUSITHS [0 YMEHBIICHUIO YAApOB. 9

7. Kpansl 1 kpaH-6anku

- CTPOIIOBOYHAsI OCHACTKA IS MIepeMEeIeHUS IPUCTIOCOOJIEHUH, U3AeNUi 1 MaTepHalOB;

- MPUCTIOCOOJICHUS /1Tl yCTAHOBKY 3arOTOBOK M JIETaJIel HA CTAHOK U TIEPEMEIICHUS HX;

- OrpaHUYUTENH IPY30I0IBEMHOCTH, OJOKHUPOBKH, Oy(hepHbIe yCTPONUCTBA;

- YCTPOMCTBO MOIaY¥ YUCTOTO BO3/IyXa B KAOMHY KPaHOBIIHKA,

- YCTPOMCTBO aBapUMHOM dBaKyallMy KPaHOBIIIUKA.

8. 'anbBaHUKa

- o0opynoBaHue JUIsl 3aJIMBKU KUCIOT (M3 [IUCTEPHBI B CTEKJISTHHBbIE OAJUIOHBI M U3 CTEKJISH-
HBIX OAJIJIOHOB B BaHHBI); MEXaHMU3ALUs padoOT;

- YCTPOMCTBO /JIsi IEpEeMENIeHHs] 3ar0TOBOK, 3arpy3KU B BaHHBI, pacyeT Ha MPOYHOCTH, Me-
XaHU3aIs TIePEMEIICHHUS,

- IPUCTIOCOOICHUS AJISl KPETLIICHUS IeTalei;

- OOPTOBOI OTCOC, BBITSKHOU 30HT.

9. Capka

- CTeJUIaX, MPUCTIOCOOICHHUE [T 3aKPETUICHUS 3aTOTOBOK, JIJISl KAHTOBAHUS W3]ICIHIA,

- MECTHBII 0TCOC;

- MEXaHU3aIUs IEPEMEIICHHSI 3ar0TOBOK 1 TOTOBBIX M3JICTTHI Ha CBAPOYHOM yUYaCTKe.

10. JIutbe

- pacdeT CTPONOBOYHON OCHACTKH TSI IEPEMEIIICHUS OTIOK, JeTaJIeH, 3ar0TOBOK H T.I1.;

- MeXaHHu3alus padoT MO OYUCTKE OMOK M U3/ICTHUIl OT MeCUYaHO MacChl, OT OKaJIHHBL;

- pacdeT BO3AYIIHOTO JYIIa;

- pacuer MECTHOI'0 0TCOCa;

- pacdeT TpyOOIPOBOIOB IIPH JIUThE TO]] IABJICHUEM;

- pacyer PKpaHOB HA IPOYHOCTb.

11. TepmoobOpaboTKa

- BBITSDKHOM 30HT;

- IepeMeIIMBaHNe Macia B BAHHE;

- aBTOMaTHYeCKOe MOKapOTYIIECHUE;

- MEXaHM3aIMs MOoJa4u 3aroTOBOK (TpU HAarpeBe, MpU TEPMUIECKON 00paboTKe).

12. JlepeBooOpaboTka

- 001Ie00MeHHAasT BEHTHIISLINA,

- HETIPEPBIBHOE y1aJIeHHE MBUIA U CTPYKKH OT CTAaHKOB;

- OYHCTKA BO3JIyXa OT MBUIN U CTPYKKH;

- 3aIIUTHBIE KOXKYXH U MOAAIOIINE YCTPOUCTBA.

13. Okpacka

- 00111€00MEHHAs BEHTUIIALINA,

- KOHCTPYKIIHSI OKPaCOYHOU KaMephl;

- OYMCTKA BO3/IyXa OT KPACKU, pACTBOPUTEIECH U BOJIBI.

14. DnekTpo6e30nacHOCTh

- 3aHYJICHHE, PacueT TOKa KOPOTKOTO 3aMbIKAHUS;

- 3a3eMJISIFOIIIEE YCTPOUCTBO;

- 3ammuTa oT oOphIBa Kadens;

- MOJIHHE3AIIUTA.

15. O6opynoBanue paboUnX MECT U TTOMEIICHHIA

- obopymoBanue pabodero Mecta (CToJ, Kpecyo);

- MECTO JUIs CKJIATUPOBAHUS 3aTOTOBOK U M3AEIUH (CTOJI, CTEIIaxXK);

- OrpakJIeHue, HACTHUIT,

- CTPEMSIHKH, TIOJ]MOCTH, JIECTHUIIBL;

- TeMI(UPYIONTUE YCTPOHCTBA HA IBEPSAX ISl YMEHBIIICHHUS CKOPOCTH JIBFDKEHUST CTBOPOK.



