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BBE/JIEHHE

B coorBeTcTBUM ¢ y4eOHBIM IIaHOM ToAroTOBKM  cTyneHToB 20.03.01
TexHocdepHasi 0€30ACHOCTB) B CEAbBMOM CEMECTPE IPEIYCMOTPEHAa KypcoBas
paboTa TIO OCHOBAM IIPOCKTHUPOBAHMS CPEACTB 3aIlWThl. PaboTa 3akperuiser
TEOPETHYECKYI0 IOJATOTOBKY, pPa3BHBAcT pacYCTHO-rpapUUYCCKUC HABBIKA H
BBIpa0aThIBACT Y CTYJACHTOB YMCHHEC CaMOCTOSITCIIBHO pellaTh 3aJadyd  Ha
WHXEHEPHOM YPOBHE U TOJIH30BATHCA TEXHUIECKOU JINTEPATyPOH.

BrimotHeHHas KypcoBasi paboTa SIBISETCS MOATOTOBKOW CTY/IEHTa K 3aIluTe
JTUTUIOMHOTO TPOEKTAa Ha 3BaHWE WHXKEHEpa MO CHeruanbHOCTH «be3omacHOCTh
TpyIa».

TexHOMOTHM  MAIMHOCTPOUTEIHLHOTO  TMPOU3BOJACTBA W HCIIOIB3YEMOE
000pynoBaHuE OYEHb Pa3HOOOPA3HO U B KypCOBOW pabOTE€ HEBO3MOXKHO BBITIOJIHUTH
BCE MH)KCHEPHBIE OOOCHOBAHUS M PACUEThl, MOITOMY CTYJCHTaM HYXKHO BBIJCIHUTH
HanOoJiee OMacHbIE TEXHOJOTMYECKUE TMPOIEeCChl U O0OpYJAOBAaHHE M PCIINUTH
aKTyaJIbHBIC 32/1a4M 110 CHIDKCHHUIO TpaBMaTU3Ma.

1 LIEJIb U1 3AJTAYM BBITIOJIHEHUS KYPCOBOI PABOTHI

[lens KypcoBO#l pabOThl — YIy4IIEHUE YCIOBUU TpyJda U oOecrneueHue
O0e3omacHOCTH pabOThl Ha 3aJlaHHOM  OOOpPYIOBAaHUM IIyTEM MNPUMEHEHUS
3 (PEKTUBHBIX CPEACTB 3allUThl OT OINACHBIX U BPEAHBIX MPOU3BOJICTBEHHBIX
(dakTOpoB, a TakKe pa3pabOTKH CHEIHAIBHBIX YCTPOUCTB U MPUCIIOCOOTICHUH.

3aga4n KypcOBOM pabOTHI:

- aHaJIM3 OMACHBIX M BPEAHBIX (DAKTOPOB B IieXxe (Ha MPOU3BOJCTBEHHOM
y4dacTke, 000py/I0BaHUH ),

- MATEHTHBIN TIOUCK CYIIECTBYIOUINX CPENICTB 3alIUTHI (IIPUCIIOCOOIEHUI),

- pacdeT OCHOBHBIX MTApaMETPOB CPEJICTB 3aITUTHI.

2 OCHOBHBIE TPEFOBAHIS K KYPCOBOU PABOTE
2.1 TemaTuka KypcoBO# pabOTHI

TemaTukoli KypcoBOMl paOOThl sBIsETCA pa3pabOTKa CPEACTB 3alIUThl OT
OIACHBIX U BPEIHBIX (AaKTOPOB HA OJHOM KOHKPETHOM IPOM3BOJCTBEHHOM y4YacCTKe
MaIIMHOCTPOUTENBHOTO MPEINPUITHS M HAa KOHKPETHOM oOopynoBaHuu. Tema
MpOEKTa BbIOMpaeTCcss B COOTBETCTBUU C MaTEpHUaJOM, COOpPAHHBIM CTYAEHTOM Ha
IIPAKTHKE, a TAKXKE BBIMOJIHEHHBIM KYPCOBBIM ITPOEKTOM IO OCHOBaM IPOW3BOJICTBA
Y TIPOU3BOJICTBEHHOM 0€301MacCHOCTH.

2.2 3ajaHue Ha KypCOBYIO pabOTy U UCXOJHBIEC TaHHbIE

3agaHue Ha KypcoBYO palbOTy BBIAAETCA CTYAEHTY HWHIUBHUIYaJIbHO
npernojaBareyieM B Hayajle ceMecTpa. B 3amanum parorcs: Tema pabOThbI, UCXOIHBIE
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TaHHBIC, COJIEPKAHUE MOSCHUTEIHLHON 3aMUCKHU, epeueHb TpaduuecKoro MaTepraia
U YKa3bIBAa€TCs CPOK MPEIOCTaBICHUS pabOThI K 3alUTE.

HcxonHbIMU JTaHHBIMU K KYpCOBOUMl paboTe sBISIOTCA: 0a30BbI BapuaHT
TEXHOJIOTUYECKOTO  MpOoIlecca  M3TOTOBJIICHHMS  JeTaid, 0a30BbId  BapuUaHT
pacmoyioKeHus: 00Opy/IOBaHMS Ha Yy4acTKe, MapaMeTphl MPOU3BOJACTBEHHOTO
MOMEIIICHHSI, CXEMbI MPUMEHSAEMOro O00OpYJIOBaHUS U TMPHUCIOCOOJIEHUM, CXEMbI U
OMKCaHUE CYHIECTBYIOUIUX CPEJCTB 3aAIIUTHI.

2.3 O6BeM KypcoBOH PabOTHI

KypcoBas paboTta cocTouT u3 rpadpudeckoil 4acTH (CIaioB s MPe3eHTALNN:
6 — 10 pucynkoB ¢opmara A4) wu mosicHUTENbHOUW 3amucku oobemom 20 — 30
CTPaHMI] MAIIMHOIIMCHOTO TEKCTA C PUCYHKaMu Ha Jiuctax ¢popmara A4.

B wuemom kypcoBas paboTa JODKHA NPEAOCTaBIATh COOOM 3aKOHYEHHYIO
IPOEKTHYIO pa3paboTKy.

2.4 Pabota HaJ KypcoBoii paboToit

CTyleHT NTOJDKEH BBITIOJIHATH KYPCOBYIO pa0OTy CaMOCTOSATENBHO, MPU TOM
€My HEOOXOIMMO PEryJSIpHO TOCeIaTh KOHCYJIbTAllUM TpernojaBareis U, B
COOTBETCTBUH C TPa(pUKOM BBIOJHEHUS pa0OThI, OTYUTHIBATHCS.

Ecau cTyneHT He mocemaer KOHCYJbTAIlMd W HE BBINOJHSIET Tpaduk, TO
Mperno/jiaBaresib UMEET NpaBO CTABUTh BONMPOC nepen Kadenpoil u aekaHatoM o0
OTYHCJICHUU CTYJICHTAa U3 YHUBEPCUTETA.

2.5 3ammra

['otoBas kypcoBas paboTa, MOAMHCAHHAS CTYIECHTOM W PYKOBOJHUTEIIEM,
HampasJsieTcs Ha peneHs3uto. [Ipu monoxxutensHO# perieH3uu paboTa BEIHOCUTCS Ha
3alUTy TIepell KOMHCCHEHW, Ha3Ha4eHHOW 3aBeAyromuM Kkadempoid. 3ammra
IIPOBOJIUTCS C TMIOKA30M CJIAiI0B (MU BBHIBEITMBAHUEM JINCTOB) U KPATKUM JTOKJIAJIOM
CTyAeHTa. B nmokmnaze mOKas3pIlBaeTCs aKTYyaJbHOCTH TEMbl, OTMEUYAKOTCS OINACHBIC
(dakTopsl M TMPEUIOKEHHBIE MEphl 3aIIUTHI, BBIACISIOTCS HOBBIC, OPUTHHAIHHBIC
pelIeHus, NPEAJIOKEHHBIE CAMUM CTYAEHTOM, EPEUUCIAIOTCS TTOTYYEHHBIEC BBIBO/IBI.
ITocne nokiama CTyIeHTY 3a1al0TCA BOIIPOCHL. 32 PE3yNbTaThl PACYETOB U MIPUHATHIX
pEllIeHUN OTBETCTBEHHOCTh HECET CTYyAeHT. I[lo pe3ynbTaram 3alluThl, C YYETOM
KauecTBa BBITIOJTHEHHON KypCcOBOM pabOThI, MPaBUIBHOCTU W TOJHOTHI OTBETOB Ha
BOIIPOCHI, BBICTABJIACTCS OLICHKA.
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3 METOANYECKUE YKA3AHUA
BBITIOJTHEHUS KYPCOBOM PABOTBI

3.1 Ilnan mocTpoeHus U COAEp>KaHUEe Pa3/eIoB
MOSICHUTEIHHOM 3alMCKU K KypCOBO# paboTe

PacuyeTHO-OsICHUTENbHAA 3alMCKa KypcOBOM pPaOOThl JOJDKHA BKJIHOYATh:
TATYJIBHBIA  JIMCT; 3aJaHHE€ Ha KypCOBOM IPOEKT, BBEICHHUE;, aHAIN3
MIPOU3BOJACTBEHHOI0 MOMEIIECHHSI, TEXHOJIOIMYECKOro mpouecca u 000pyI0BaHus ¢
TOYKH 3peHHs] O€30MaCHOCTH; aHaIU3 CYIIECTBYIOIIMX CPEACTB 3aIIMUTHI; BHIOOD H
pacyeT OCHOBHBIX MAapaMETPOB CPEACTB 3AIUMTHI; 3AKIFOUYEHHS; CIUCOK JINTEPATYpHI;
MIPUIIOKEHUE.

B cooTBeTcTBUM ¢ KOHKPETHBIM 33JaHUEM Ha KYpPCOBYIO padOTy colepk aHue
HNOSICHUTEIbHON 3aIIMCKU MOXET ObITh M3MEHEHO. llepedeHp pacueToB U UX 00beM
YKa3bIBAET MPEIOAABATENb.

TutynbHBIN JUCT U 3aaHUE OQOPMIISIOTCS B COOTBETCTBUM C TPEOOBAHUAMHU
Tyal'V. OOpasen TUTYIBHOTO JMCTA U 3aJjaHKsI BBIJACT NPENOJaBaTENb.

BBenenue — mokasbIBaeT akTyaJbHOCTb TEMbl, (GOPMYJIHMPYET 1I€JIb U 3aJauu
POEKTa, 0OOCHOBBIBAET MTyTH JOCTUKEHUS LIEIH.

B OCHOBHBIX pa3zzienax MOSICHUTEIbHOM 3allUCKU JAETCs IOCIEN0BATEIBHOCTD
pemieHus 3a1ad C aHaJIM30M TEXIpOoIlecca, OMUCAHHEM OOOpYAOBAaHUS, aHAIM30M
OMacHbIX (PAKTOPOB U PEIICHHWEM HHKEHEPHBIX 3aJad 10 MPOEKTUPOBAHUIO
MPUCIIOCOOJIEHUI M 3aIlMTHBIX CPEACTB, 00ECIEUMBAOIINX O€30MacHOCTh Tpyaa. B
KOHIIE KaXKJIOTO pa3zesia NPUBOASTCS BHIBOBI.

B 3akiroueHny npuBOASTCS UTOTH BBIIOJHEHHOMN paboTHI.

Cnucok nuTepaTypbl JOJDKEH COJAEpX aTh BCE HMCTOYHUKH HHGOPMALUH
(Bximrouast cipaBounnku, 'OCTei, CHull, CH u I1b), ucnonb3yembie B pabore Hax
IPOEKTOM, PUYEM B TEKCTE MOSCHUTEIBHOMN 3alIUCKU JOJHKHBI OBITh HA HUX CCBUIKH.
Crucok nosmker 6piTh odopmitier o 'OCT 7.32.

B npunoxxeHnn NpUBOIATCA JONOJHUTEIBHBIE MAaTEPHAIBI K KypCOBOMY
npoeKkTy (IporpaMMbl pacueToB, 0a30BbIM BapHaHT TEXHOJIOTMYECKOIO Mpolecca U
T.IL.).

3.2 MeTonuueckne yKa3aHUs MO BBIMTOJTHEHUIO pa3jena
«AHaJIA3 TPOU3BOICTBEHHOTO MIOMEIIEHUS, TEXHOJIOTHICCKOTO
npoiiecca u 000pyA0BaHUs ¢ TOYKU 3PEHUST 0€30MMACHOCTH

B »TOM pa3znene KpaTKO ONMCHIBAETCS MOMEIICHHE 11€Xa, YKa3bIBAIOTCS €ro
pa3Mepbl. ONKCHIBAETCS CXE€Ma PACOJIOKEHHSI 000pYAOBaHUS B 1I€X€ U HA y4acTKe.
VYmpoieHHas cxeMa BEIYepUYMBACTCS B 3aITUCKE HA JTUCTE hopmara A4.

BreisBisroTcss BpenaHble W omacHble  (DaKTOpPhI, BO3MOMKHBIE TPHUYUHBI
TpaBMaTu3Ma. OMNUCHIBAIOTCS MPUMEHSEMbIE Ha y4acTKe (B 1I€X€) KOJUICKTUBHBIC
CpelcTBa 3alMThl (OTPaKICHUS, YKPAHBI, KOXKYXU, OJIOKUPOBKH, MECTHBIE OTCOCHI,
3a3eMIIIolee  YCTPOMCTBO ©  T.JO.), a Takke CpeACTBa  MeXaHU3aluu
MIPOU3BOICTBEHHOTO Tpoliecca (IPUCTIOCOOICHUS, KPaHbl, pOOOTHI  T.1.).



3.3 MGTOI[I/I‘ICCKI/IC YKa3aHH: 110 BBIIIOJIHCHHUIO Pa3Ciia
«AnHanms CYICCTBYIOIHUX CPCACTB 3alIUThD)

B aTOM pa3jiene mpoBOAMTCS aHAIM3 CPEACTB 3alllMTHI JII OJHOTO HambOoJjee
OMacHOro 00OpyaOBaHMS (HAIIpUMEp: Tpecca, CBAPOYHOIO aBTOMAaTra, TOKApPHOTO
cTaHka, numM(oBaIBHOTO cTaHKa). [IpoBOAWTCS TATEHTHBIM TIMOWUCK Hauboee
COBEPIICHHBIX M HAACKHBIX CPEICTB 3alIUTHhI (10 JUTEPATYPHBIM HCTOYHUKAM,
pedepaTUBHBIM JKypHaJlaM ® TaTeHTaM). YTPOIIEHHBIE CXEMbl YCTPOWCTB
BBIYCPUUBAIOTCS HA JUCTaxX opmaTta A4 B 3aIUCKE, TaM K€ JACTCS OMMCAHUE CXEM.
[Ipu ananm3e yka3bIBAIOTCS MOJOXKUTEIBHBIC U OTPUIIATEIHHBIC CTOPOHBI YCTPONCTB
M, Ha DOTOM OCHOBE, BBIOMpacTCsS Hambosee panuoHadbHas cxema. Jlarorcs
COOCTBEHHBIC TMPEJUIOKEHUSI [0 COBEPIICHCTBOBAHUIO KOHCTPYKIIMU 3aIIMTHOTO
YCTPOMCTBA (MJIH TIPUCTIOCOOICHHUS ).

Cxema o0opy1oBaHUS ¢ BEIOPAHHBIM 3aIIUTHBIM YCTPOWCTBOM BBHIYEPUUBACTCS
B 3anucke. J{omKHbI OBITh YKa3aHbl OCHOBHBIE pa3Mephl 000PYI0BAHMS U 3alIUTHOTO
YCTPOMCTBA.

3.4 Meroanueckue yka3zaHus IO BBIIOJHEHUIO pa3jiesa
«PacdeT OCHOBHBIX TapaMETPOB CPEACTB 3aLIUTHD)

[IpoBonsATCA pacyeTbl OMacHbBIX 30H M OCHOBHBIX IAPAMETPOB 3aLIUTHOTO
YCTPOMCTBA C YYETOM JEWCTBYIOIIUX YCHJIAM, IPOYHOCTHBIX XapPaKTEPUCTHK,
ObICTpOAEHCTBUST ¥ T.A. 3allUTHOE YCTPOUCTBO (MM MPUCHOCOOJICHHE) C
YTOYHEHHBIMU pa3MepaMH BblUEpuMBaeTCs B 3amucke (Ha siucre dopmarta A4). Ha
CXeM€ JOJKHBI OBbITh yKa3aHbl JIB€ MPOEKIUHU: BUJ CIEpeAr U BHUI B IUIaHE (TIpU
HEOOXOJIUMOCTH — TPHU TIPOCKIIUH).

B sTom paznene MoryT pemarsesi 001I1e BOIPOCkl ooecreueHus: 0€30MacHOCTH
B L€XE: MNpPU NEPEMEIICHUH M CKIAJUPOBAaHUU TIPY30B MOCTOBBIM KpPaHOM; IpHU
OUYMCTKE CTEKOJ OT Tps3M; 3aMEHE JIaMII M CBETUJIIBHUKOB; NPHU 3KCIUTyaTalUU
AJIEKTPOOOOPYI0OBAHUS; IPU IKCILUTyaTallMM PyYHOTO UHCTPYMEHTA U T.J.

PacueTsl peKOMEHAYETCS BBIOIHATH B CIEIYIOLIEM IOPSIKE: HAUMEHOBAHUE
pacyeTa, LeJb pacyeTra, HCXOJHbIE JaHHBIEC, IOCIEAOBATEILHOCTh BBINOJIHEHUS
pacyera c ¢dopmynamMu, TaOIMIAMHU, WUIIOCTPALUIMH; PE3YJIbTaThl PACUYETOB;
BBIBOJIBI.

3.5 OdopmiieHre MOSICHUTETLHON 3aITUCKU
(TEeKCTOBOM YacTH) KypcOBOM pabOThI

PacueTHO-OsSICHUTENIbHAS 3aMMCKA JOJKHA OBITH O(popMIleHa ¢ TPUMEHEHHUEM
OBM. CnoxHble PUCYHKH JIOMYCKAETCs BBIMOJIHATH Ha KalbKe U BKJIEUBAThH UX, TUOO
pPHCOBATH TYLIBIO WM YEPHBIMHU YEPHUIIAMH HETIOCPEICTBEHHO HA JIMCTAX 3aIIUCKU.

3anucka JOHKHA OBITh M3JI0KEHA JIOTUYHO, KPATKO, TEXHUYECKUM SI3BIKOM U
YIOBJIETBOPATh BCeM TpeOOBaHUsM MpaBonucanusa. KypcoBoil MpoekT, B KOTOPOM
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3aMyCcKa BBIOJTHEHA C TPAMMATHYECKUMU U CHHTAKCUYECKUMH OITMOKAMHU, K 3aIIUTE
HE JIOTYCKaeTCsl.

Odopmiienue 3anucku 1oixHO ObITh 1o ['OCT 2.105-95.

Bce pacyeTsl TOMKHBI OBITH BBITIONHEHBI B MEXTyHApPOIHONW CHCTEME €IMHHUIL
(CN). Ilpu wucnonb30BaHUU HOMOTpamM, rpadUMKOB U SMIIUPUYECKUX (POPMYII,
KOTOpPBbIC OCHOBaHbI Ha BHECHUCTEMHBIX EIMHHIIAX, OKOHYATEIhHBIC PE3yJIbTaThl
JOJDKHBI OBITH TIepeBeicHbI B cuctemy CH.

Heobxoaumo naBaTh CCHIIKM Ha HCIONB3YEMYIO JIMTEPATypy MPH OIMHMCAHHUH
CXeM ¥ WHCIOJb30BaHUM pacueTHbIX (opmyn. CChUIKM NalOTCs B KBaJAPATHBIX
CKOOKax, IJie MPOCTABIISIIOTCS MOPSIKOBBIA HOMEP JAHHOTO MCTOYHHMKA W CTPAHUIIBI,
Hanpumep: [6, c. 138].

3.6 Odopmiienne rpadudeckoit 4acTu padOThHI

['paduyeckas yacTh mpoekTa oDKHA coaepkatb 6 — 10 cmaiimoB s
npe3eHTaluu (pacrneyaTaHHbIX Ha juctax ¢popmarta A4). Ha cnaiinax gomkHBI OBITH
IPE/CTABIICHbI: CXEMa paCIOJIOKEHUST OOOpYJOBaHUS HAa TMPOU3BOJICTBEHHOM
y4acTKe, pPAacCMOTPEHHbIE IMPU aHAIM3€ CXEMbl 3alIUTHBIX YCTPOMCTB, CcXeMma
000pyZIOBaHUSI COBMECTHO C PEKOMEHIYEMbIM 3alIUTHBIM YCTPONCTBOM (WM
IIPUCTIOCOOJICHUEM ), CXeMa pa3pabOTaHHOTO 3alIUTHOTO YCTPOIMCTBA € MPOCTAHOBKOM
HEOOXOUMBIX pPa3MEpOB, pa3pe30B U cedeHWid. Takke HE0OXOIUMO TOKa3aTh
OCHOBHBIC PACUETHBIE CXEMBI U (hOPMYJIbI, TTOTYICHHBIC PE3YIbTATHI.

[Tpu BBITOTHEHUH TPAPUIECKON YACTH MPOEKTA CIETYyeT PYKOBOJICTBOBATHCS
Enunoii cucremoit koHcTpykTOpcKoi AokymeHTanuu (ECK]I).

PacnonoskeHne BUAOB W TPOCKIMH Ha YepTexax JOKHO COOTBETCTBOBATH
I'OCT 2.119-79 (nox rnmaBHBIM BUJIOM — BUJ CBEPXY, CIpaBa OT INIABHOTO BUA — BUJ
cieBa U T.4.). Ha 3ammTHOE yCTpOMCTBO (MM MPHUCIOCOOJICHHE) COCTaBISETCS
cnenuuKanus, B Hee BKIIOYAIOT BCE JIETAJM YCTPOMCTBA C XapaKTEPUCTUKON H C
HyMmepanuen apabckumu mudpamu. llltamn w cnenuduxanuio Ha  3alIUTHOE
YCTPONCTBO pacrojaraiT ClpaBa BHU3Y MO OTHOIIEHHIO K pabodyeMy MOJIOKEHHUIO
ycTporcTBa. B mramme  yka3plBalOT ~ Ha3BaHUE  3aAlMTHOIO  YCTPOWCTBA
(mpucnocobeHus).



[TPUJIOXKEHUE
[IPMIMEPHbBII [TEPEUEHD 3A TAHUN

CTylneHThl pemalT HECKONbKO 3aJaHui 1o oOecredeHHio O0e30MacHOCTH
o0opynoBaHusi. OHM BBINOJHAIOT AaHAJIU3 CYLIECTBYIOIIUX CPEIACTB 3aUIUTHI (MU
MIPUCTIOCOOJICHMI), BBISBIISIIOT MX HEJOCTATKH, BHIOMPAIOT HauboJjee paluoHaIbHbIC
pPELIEHNs], BBINOJHAIOT PACUYeThl OCHOBHBIX IMAPAMETPOB U MPOEKTUPYIOT 3ALIUTHOE
ycTpoicTBO. [IprMepHBIil nepedeHp 3alMTHBIX YCTPOWCTB M MPUCIIOCOOIEHUN JaH
HIKE.

1. ToxapHble CTaHKH

- pacueT OINacHOU 30HBI;

- 3KpaH OT OTJIETAOLIEH CTPYKKH, OCKOJIKOB JE€TAJIEH WU PE3LIOB;

- YCTPOMCTBO AJIs yIaJ€HUS NbUIM U MEJIKOW CTPY’KKH OT PEXKYILIEr0 MHCTPYMEHTA;
- IpeJoXpaHuTeIbHast My(Ta sl HCKITIOYECHUS TIEPETPY3KH MIPH PE3aHUN METaIa,
- YCTPOMCTBO AJIs yIaJI€HUs CIMBHOM CTPYXKKHU IIPU PE3aHUU JIETUPOBAHHOM CTalIH;
- IpUCIOCOOIEHHE [Tl 3aKPETIEHUS PE31IOB;

- YCTPOMCTBO /711 3aKpeIUIeHns: 00padaThIBaeMBbIX JI€TaleH;

- YCTPOKCTBO /17151 oOecrieueHus: 6€30macHOCTH 00paOOTKU AJTMHHBIX TPYTKOB.

2. CBepnuIIbHbIE CTAHKU

- 3aIlUTHOE YCTPOMCTBO NAaTPOHA, KPEIJIEHUSI MHCTPYMEHTA;

- YHUBEPCAJIbHOE YCTPOUCTBO JJIS 3aKPEIUICHUS 3arOTOBOK;

- YCTPOMCTBO JUIsl YAAIEHUS CTPYXKKH;

- pacueT IEepEBSIHHOIO HACTUIIA.

3. ®pe3epHbIe CTAHKU

- 3aLIUTHBIA SKPaH OT OTJIETAIOIINX OCKOJIKOB (ppe3bl U AeTanei;

- YCTPOMCTBO AJIs1 HEMPEPHIBHOTO yIAI€HUsI CTPYKKU U TIBUIM, OYMCTKA BO3/1yXa OT IbUIH.
4. llnudoBanbHble U 3aTOYHbIE CTAHKH

- pacueT OMacHOU 30HBI;

- 3AIIUTHBIA SKpaH U MECTHBIA OTCOC IbUIH;

- pacueT TYMaHOYJIOBUTEJS;

- 3alIUTHBIE SKPaHbl OT OCKOJIKOB ITPH Pa3phlBE KPyra;

- mpucnocoOyieHue i yAep)KaHUsT MHCTPYMEHTa M MENKUX JeTajedl npu obpaboTke Ha
UTM(OBAIHLHOM WM 3aTOYHOM CTaHKE;

- ynanenue u ourctka COX.

5. Ilpeccel, mramnoBka

- 3alIMTHOE YCTPOMCTBO /JIsl IIpecca,

- pacyeT BUOPOM3OJIIAINH;

- ME€XaHMU3aIMs M0Ja4uy 3ar0TOBOK M CheMa U3JIeNIUi ¢ mpecca;

- pacueT TEeIUION30JIALNY TIEUN;

- pacueT 3KpaHa Ha MPOYHOCTbD;

-MECTHasl BEHTUJISLINS,

- 3aI[UTa OT IIyMa.

6. ' "IbOTUHHBIE HOXKHMIIBI

- 3alIUTHOE YCTPOMCTBO OMACHOM 30HBI (JIUCTOMPHKMMA U HOXKA)

- MEXaHU3MBI [101a4¥ JINCTOB U 3arOTOBOK;

- pacueT yCWIHM pe3aHus, MEpONPUSTHS [0 YMEHBIICHUIO YAapOB.



7. Kpanbl u kpaH-0ayku

- CTPOIIOBOYHAS OCHACTKA JJIsI IEPEMEIISHUS MPUCTIOCOOICHUH, H3ACTTU 1 MaTEPHAJIOB;
- IPUCIOCOOICHUS 111 YCTAHOBKM 3arOTOBOK U JIETallell Ha CTAaHOK U IEepEMEILECHUs UX;
- OTPAaHUYUTENH IPY30I0ILEMHOCTH, OJOKHUPOBKH, Oy(hepHbIe yCTPOUCTBA;

- YCTPOMCTBO MOJIa4H YUCTOTO BO3/lyXa B KaOMHY KpaHOBIIIMKA,

- YCTPOKCTBO aBAPUWHOM HBAKYallUH KPAHOBILMKA.

8. anpBaHuKa

- oOopynoBaHue IS 3aJUBKA KUCJIOT (M3 IHCTEPHBI B CTCKISIHHBIC OAJUIOHBI U W3
CTEKJISTHHBIX OaJIOHOB B BaHHBI); MEXaHU3alUs padoT;

- YCTPOMCTBO ISl MEPEMENICHUs 3arOTOBOK, 3arpy3Kd B BaHHBI, pacdyeT Ha MPOYHOCTb,
MeXaHU3alMsl epEMEILICHUS;

- IPUCTIOCOOTICHUS JIJIsl KPETUICHUS IeTaje;

- 0OpTOBOM OTCOC, BBITSKHOM 30HT.

9. CBapka

- CTeJUIaX, MPUCIOCcOOIeHHUE IS 3aKPETUICHHUs 3aTOTOBOK, JIJIs1 KAHTOBAHUS U3IEIHIH;

- MECTHBIN OTCOC;

- MEXaHHU3aIus IepeMelIeHHs] 3ar0TOBOK U TOTOBBIX M3/I€TIHI HA CBAPOYHOM yUYacTKe.
10. JIutpe

- pacueT CTPOMOBOYHON OCHACTKHU JUIS IIEPEMEIIeHUs OTOK, AeTajeil, 3aroTOBOK U T.I1.;
- MEXaHM3aIus padoT MO OYUCTKE OTIOK M U3JICIIHI OT MeCYaHOW MACChl, OT OKAJIMHEI;

- pacueT BO3AYIIHOIO AyIIa;

- pacueT MECTHOTO 0TCOCa;

- pacueT TpyOOIPOBOAOB MIPH JTUTHE MO JABICHUEM;

- pacueT 3KpaHOB Ha MPOYHOCTb.

11. TepmooOpaboTka

- BBITSDKHOM 30HT;

- IepeMeIlMBaHue Maclia B BaHHE;

- aBTOMAaTHYECKOE TOXKAPOTYIICHHE;

- MEXaHM3aIMs M0JJa41 3ar0TOBOK (TIpU HarpeBe, Mpu TePMUYECKO 00paboTKe).

12. JlepeBooOpaboTka

- 001Ie00MEHHAs BEHTHIALINA;

- HEMIPEPHIBHOE yIaJICHHUE MBUIA U CTPYKKH OT CTAaHKOB;

- OYMCTKA BO3/IyXa OT MBLIU U CTPYKKU;

- 3aIIUTHBIC KOXKYXH H MTOIAIOIINE YCTPOHCTRA.

13. Oxkpacka

- 001meoOMeHHas BEHTHIISALINA,

- KOHCTPYKIIUS OKPAaCOYHOU KaMephl;

- OYHCTKA BO3JTyXa OT KPACKH, PACTBOPUTEIICH U BOJIBI.

14. DnexTpoOe30macHOCTh

- 3aHYJICHHE, PACYET TOKAa KOPOTKOTO 3aMbIKAHUS;

- 3a3eMIISIFOIIIEE YCTPOMCTBO;

- 3aIIUTa OT 0OphIBA KabeJs;

- MOJIHME3AIIIUTA.

15. O6opynoBanue paboYnX MECT M TIOMEIIEHUN

- 00opyoBaHKE pabovero Mecta (CToJ, KPecio);

- MECTO JUTSI CKJIAJUPOBAHUS 3arOTOBOK M M3JICTH (CTOJI, CTEIUTaXK);

- OTpakJIeHHe, HACTHUIT;

- CTPEMSIHKH, TTOJIMOCTH, JICCTHHIIBI;

- neMIupPYyIOIe YCTPONUCTBA HA IBEPSIX I YMEHBIIIEHUSI CKOPOCTH IBUKEHHS CTBOPOK.



