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AHHOTANUA

OcHoBHas nporpaMmma npogeccCuoHaIbHOT0 00ydeHust o npodeccuu padbouero «PereHeparopimk
0TpabOoTaHHOTO Macjia» pazpadborana yueoHo-metoaudeckum otaeaom AHO JAT10 «llenTp moaroTroBku
KagpoB» B coorBercTBUM ¢ DenepanbHbiM 3akoHOM OT 29.12.2012 N 273-®3 «O6 o0pa3oBaHuu B
Poccuiickoit @enepanunny, [Ipukaza MunucrepctBa obpazoBanus 1 Hayku PD ot 01.07.2013 r. Ne 499
«O0 yTBEp)KICHHUU MOPSAIKA OPraHU3AIMH M OCYIIECTBICHHUS OOpa30BaTEIbHOM ACATEIBHOCTH I10
JIOTIOJTHUTEIBHBIM PO eCCHOHATBHBIM Nporpammam», B cootBercTBrr ¢ ETKC, ¢ yuetom TpeboBanmii
3aka3uuKa.

HopmatuBHblii cpok ocBoenumss mporpammbl 160 wacoB mpu ouHOM ¢opme oOydeHus, ¢

IMPUMCHCHHUECM JUCTAHIUOHHBIX TEXHOJIOTHH.

Pazpaboruuk: Jlykmanos P.M.

®.1.0. npenogaBatens

PaCCMOTpCHO " YTBCPIKICHO HA 3aCCAaHNN METOAUYECKON KOMUCCHU:

ITpotokonm Ne I1-15-23 ot «27» Hos6ps 2023r.



INOACHUTEJIbBHAS 3AIINCKA

Lesan peaau3anuu NporpaMmbl:

Lenpto  peanu3alii  MPOrpaMMBbl  SIBJISIETCS  COBEPILIECHCTBOBAHME Yy  CIyIIaTelel
po(hecCHOHATEHBIX KOMITETEHITHI, HEOOXOIUMBIX JIIsl IPO(ECCUOHATBLHON JIEATEIBHOCTH, H3yUeHUE
yCTPOMCTBa 00OPYAOBAHUS W TEXHOJIOTUU BBHIMOTHEHHS PabOT, aKTyanu3alus 3HAHUN, YMEHHHA U
HAaBBIKOB 0€30TaCHOTO BBIMIOJIHEHHUSI padoT B 00beMe TpeOOBaHMM K Mpodeccuu U KBaTU(pUKaIuu
"Pereneparopimuk orpaboTaHHOTO Macia'.

OcHoOBHas 1eJb BHAA HDOd)CCCI/IOHﬂJ'IBHOfI JACATCIIBHOCTH.

Ob6ecnevenue 6ecriepe0oHOr0 U A (PEKTUBHOTO BHITIOJIHEHHS padOT 10 OYMCTKE U PereHepaluu
oTpaboTaHHOTO Macia Ha 00beKkTax HeTerazoBoi OTPACIIH.
HaumenoBanwue Buia npoheCcCUOHATBLHOM e TEILHOCTH
DKCIuTyaTtanuss TEXHOJIOTHYECKUX YCTAHOBOK OYMCTKH W pEreHepaluyd OTpabOTaHHBIX Macesl Ha
o0BekTax HepTerazoBoi OTpaciH.

TpeboBanus k 00pa3oBaHNI0 U 00yUYEHHIO.
Cpennee oOmiee oOpazoBaHue M TPOPECCHOHATEHOE OOyYeHHE - MPOrpaMMbl MPo(ecCHOHATLHON

MOJITOTOBKK TI0 TIpodecchsiM PadOvMX, JTODKHOCTSAM CIYXKAIUX, MPOrPaMMBI IEPEOrOTOBKU
paboumXx, CIIyKaux, MPOrpaMMbl MIOBBIIICHUS KBUTH(UKAITIHA PA00UHX, CITYKAIHX

Tpynoemkocts 00y4eHust
HopwmatuBHas TpyoeMKoCTh 00y4eHHsI IO TaHHOM mporpamMme coctapisier 160 gacos.

®opma 00yueHHs
CDopMa 06yqu1/191 — O4YHO, C IPUMCHCHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH.

ILirannpyemMsble pe3y/ibTaTbl OCBOCHHSA MPOrPaMMbI
K koHIly 00y4eHus Kax/1blii pabo4Hii T0JIKEH YMETh BBIINOJIHATH pabOThl, IPEyCMOTPEHHBIE
KBaJIM()UKALIMOHHOM XapaKTePUCTUKOM, B COOTBETCTBUU C TEXHUUYECKUMHU YCIOBUSMUN HOPMaMH,
YCTaHOBJIEHHBIMU Ha MPEANPUATUH O JaHHON NpodecCHH U KBATU(PUKAIIH.

Pereneparopuiuk OTDa6OTaHHOFO Macia 3-1o pas3piaaa

JAOJI7KEH 3HATh:

— YCTPOMCTBO MAaCJIIOOYMCTHTEIILHOTO OOOpYIOBaHMS M allapaToB pereHeparmoOHHOU
YCTaHOBKU;

— OCHOBHBIE (PU3UKO-XUMHUYECKHUE CBOMCTBA Macell U 00JIaCTh UX PUMEHEHUS

— TIPOILIECCHl U PA3IMYHBIE METO/Ibl PEr€Hepalui U OYUCTKU Macell;

— crocoObI CTaOUIM3AIUU U CMEIICHHS Macell,

— YCTPOMCTBO CHENUATbHBIX M YHUBEPCAIBHBIX TMPUCIIOCOOJICHUA W CpeaHEH CIO0KHOCTH
KOHTPOJIbHO-U3MEPUTETBHBIX TPHOOPOB;

— CXEeMy MacloTpyOOMpPOBOJAOB M B3aUMOICHCTBUSI BAXKHEHIIINX YacTeil 000pyI0BaHUS;

— OCHOBHBIE MIPU3HAKU YXYAIICHUS CBOMCTB Macel MPHU SKCILUTyaTalluy U XpaHEHUH;

— CcmocoOBI pereHepanus U Ha3HAYeHHUE MOJIbCTEPHBIX MIETOK U CMa3KH JUIsl OYKC MOABUKHOTO
COCTaBa;

— TIpaBWJIa XPaHEHHUs, y9e€Ta CMa30YHbIX MaTePUAJIOB;

— TPUHUUI JIEUCTBUS, YCTPOHUCTBO U ITpaBUiia IPUMEHEHUS UHANBUIYAbHBIX CPEICTB 3aILUTHI;

— OCHOBHBIC CBCACHUS O TCIVIOTCXHUKE, THAPABIIMKE U SJICKTPOTCXHUKE,



TpeOOBaHUs, PEIbABIIEMbIC K KAUECTBY BBITIOIHIEMBIX padoT;

BUbI Opaka U CocoOBI €ro MpeaynpekKACHNs U YCTPAaHCHHUS;

IpaBUia 5KOHOMHOTO PACXOIOBAHUS MAaTEPHAIOB U HHCTPYMEHTA;

MEpOIPUATHS IO OXpaHe OKPY)KAIOIIEH cpe/Ibl, TPOBOMMBIEC Ha JAHHOM NPEIIPHUSITHY;
IPOU3BOACTBEHHYIO, JIOJDKHOCTHYIO ~HHCTPYKIHIO, IIpaBmia O€30MacHOCTH  Tpyla,
NPOM3BOJICTBEHHON CAaHUTapuH, IMPOTHUBOIIOKAPHBIC IpaBWja M TpaBWIa BHYTPEHHETO
pacnopsizka;

TpeOoBaHuUs 110 PallMOHAIIBHON OpraHu3aluy TpyAa Ha paboueM MecCTe;

OCHOBBI ’KOHOMUKH TPYy/la ¥ IPOU3BOICTBA.

JI0JI7KEeH YMETh:

IPOM3BOIUTH PEreHepaIiio U TOHKYI0 OYMCTKY OTpaOOTaHHBIX Maced;

IPOM3BOIUTH PEreHEePALHIO MOJIbCTEPHBIX IETOK M CMa3KU Ui OYKC IOABUIKHOIO COCTaBa;
BBIOMpPATh CXEMBbI, 00OpYAOBaHHE, HEOOXOAMMBIE MaTepHajbl M YCTAHABIUBATH PEKUM
OUMCTKH U PEreHepaluy Maces B 3aBUCUMOCTH OT CTEIIEHU 3arps3HEHMS] U CTApEHUs Maclia;
YCTAQHABJIMBATh PEXUM CYIIKH CHJIMKAresis, OTOCNMBAIONICH 3€MIIM, aKTHBHOH OKHCHU
AIIOMHUHUS BEPE]] 3arpy3Koi UX B anmaparypy;

oIpesieNIATh KauecTBO Maciia 0e3 aHallu3a Macia;

IPOBOJIUTH (PU3UKO-XUMHUYECKUH aHAIM3 Macila SKCIPECcCc-MeTOJaMu;

OIpEEIIATh COOTBETCTBHE KauecTBa Macia TexHuueckuM ycnosusaM win I'OCTy Ha npoaykr;
IIPOU3BOIUTH OUYUCTKY Macell B anmnapaTax, HaXO/SIIHUXCS [0/1 3JIEKTPUYECKUM HANIPSKEHUEM;
LHEHTPUPYTUPOBATh Macja BaKyyM-LIEHTPU(PYTO¥;

[IPOU3BOIUTH IPOMBIBKY Maciia BOAOM;

IIPOM3BOJUTH IAPOBON HArPEB Macila U CYLIKY €ro M0J BAKYYMOM C PaclbUICHUEM;
UCTIBITBIBATh TPaHC(HOPMATOPHOE MACIIO Ha IPOOOi ;

IPOM3BOJUTH MYCK U HaJaJKy MAaCIOOYMCTUTENbHBIX MAIIMH, alllapaToB M ydacTue B HUX
PEMOHTE;

MOJrOTaBIMBaTh K paboTe M yOuparh pabouee MecTo, NMPUHUMAThb M CJIaBaTh CMEHY,
000pyI0BaHUE, UHCTPYMEHT, IPUCIIOCOOIEHHUS;

BECTH YCTAHOBJIEHHYIO TEXHUYECKYIO JOKYMEHTALUIO;

coOuro1aTh TpeOOBaHMsI MPABUII U HOPM I10 OXpaHe TPy/ia, MIPOU3BOJCTBEHHON CaHUTapuu U
MPOTUBOMNOXKAPHOI 0€30M1aCHOCTH U BHYTPEHHETO PacopsAKa;

PKOHOMHO U PAalMOHAJIBHO HCIOJb30BaTh CHIPHEBBIE, YHEPIrEeTUUYECKHE W MaTepHaJIbHBIE
pecypesl;

coOuro1aTh TpeOOBAHNUS IO OXPaHe OKPYKAIOLIEH Cpeibl;

OKa3bIBaTh MOMOIIb [TOCTPAAABIINM IIPU HECYACTHBIX CIydasiX.

ITo oxoHuannu O6y‘IeHI/I$I KBaJIH(bHKaHHOHHaSI KOMHCCHS TIPUHUMACT 5K3aMCHBI B Q)opMe HUTOIrOBOI'O
TECTUpOBaHUs. BceM caBIIMM HK3aMeH BBIAAIOTCS CBHUJAETENBLCTBO O MPHUCBOSHUM KBATH(DUKALIUU
(mpodeccun) yCcTaHOBIEHHOTO 00pasiia.



YYEBHO-TEMATHUYECKHWH IUIAH
OcHoBHas nporpaMmma rpohecCuoHaATHFHOTO 00ydeHHs 10 TTpodeccuu padbodero

«PerenepaTopiuk 0TpaGoOTAHHOTO MAaCJIa)

B tom
YHUCJIC
Ne n/mt HanmenoBanue tem, paszzuenos Beero Ipa ®opMa KOHTPOJIA
yacoB | JIek | K.
LMY | 3aHSA
THS
1. TEOPETHYECKOE OBYYEHUE
1.1. |BBexnenue 1 1 -
1.2.  |OCHOBBI PKOHOMUYECKHUX 3HAHHM 1 1 TexyIuii KOHTPOJIb
1.3. |Oxpana tpyna 22 22 - Texymuii KOHTPOIb
1.4 |OO0meTexHHYECKHIl Kypc 16 16 -
1.4.1. |Yepuenme 4 4 - Tekymuit KOHTPOIIL
1.4.2. |DnexTpoTexXHHKa U DIEKTPOHHKA 4 4 - Texymuii KOHTPOIIb
1.4.3. |Texauueckas MEXaHUKA 2 2 - TexyIuii KOHTPOJIb
1.4.4. |MarepuanoBencHue 2 2 - Texyuii KOHTPOJIb
1.4.5. |be30onacHOCTH KU3HEACATECILHOCTH 4 4 - Tekymuit KOHTPOIIL
1.5 |CoeumanbHasi TEXHOJIOTHUSI 32 32
151 OCHOBHBIE XapaKTEPUCTUKU MACEN U IPYyTUX 4 4 i Texymuii KoHTpOTS
He(TENPOIYKTOB
1.5.2. |COop u XxpaHeHre 0TpabOTaHHBIX Macel 4 4 - Teky1umii KOHTPOIIb
1.5.3. |Cnoco0sI pereHepamni oTpadOTaHHBIX Macell 4 4 - Texymuii KOHTPOIb
154 AmnmapaTtypa ¥ 000pyIOBaHKE JJIs pereHepalun 8 g ) Texymutii KoHTPOTS
Macell
155, KonTposnb kauecTBa oTpabOTaHHBIX U pereHe- 8 8 i Texymmuit KoHTpOTS
PUPOBAHHBIX MaCEI
156 TpeGoBanust 6€30MaCHOCTH NPU BHITOTHEHUH 4 4 i Texymmuit KoHTpOTS
OTJIENbHBIX BUJIOB paboOT
Bcero Teopernyeckoro odyuenusi:| 72 72 -
2. MNPOU3ZBOACTBEHHAS NMPAKTHUKA
HHCcTpyKTa)k 1O TpaBmwiIaM Oe30MacHOCTH TPYAa,
51 NPOU3BOJICTBEHHOW CaHUTAPHH, 8 i 8
noXxapHol 0e30MacHOCTH;
03HAKOMJICHHE C TIPOM3BOACTBOM H pPabOYMM MECTOM
2.2. |KoHTpoip KadecTBa Macia dKCIPECC-METO/ITaMU 8 - 8
2.3. |Ouuctka mMacna B BAKYYMHOH LIEeHTpU]yTe 8 - 8
24 OumcTka Macia B IUPKYJISIIMOHHON cUCTEMe 8 i 8
TpaHchopmaropa
2.5. |Perenepainus NoibCTEPHBIX MIETOK 8 - 8
2.6. |CamocTosiTenbHOE BBIIOIHEHHE PadOT 32 - 32
Kpanmudukannonnas npobHas padora 8 - 8 3ager
Bcero mpon3BoacrBenHoii mpakTuku:| 80 - 80
KoncyabTammus 2 2 -
KBajupukanuoHHbIii IK3aMeH 6 - 6 TectupoBanne
HUTOI'O:] 160 | 76 | 84




1. NPOI'PAMMA TEOPETHYECKOI'O OBYYEHUA

Tema 1.1. BBenenue.
Beenenue B cienuanbHocTh. KBanudukannonnas xapakTepucTUKa.

Tema 1.2. OCHOBBI DKOHOMHYECKUX 3HAHMIA.
[Iponiecc tpyma. [IpomsBomuTeabHBIE CHJIBI M 3KOHOMHYECKHE OTHOIICHHsS. [loHsTHE Tpyna,

npeaMeT TpyAa, ChIpbs, CPEACTBA Tpyaa, padovas cuia. BzaumoneiictBue Mexny paboueil cuioi u
cpeacTtBaMu  Ipou3BOACTB.  OpraHu3allMOHHO-DKOHOMMYECKHE  OTHoumleHHs.  CouuanbHo-
9KOHOMHYEcKHe OTHOWEHUA. COOCTBEHHOCTh. OKOHOMHYECKHE 3aKOHbI U HKOHOMHUYECKHUE
kateropud. OCHOBBI TEOpUM PHIHOYHOM HKOHOMHMKH. Buapl coOctBeHHOCTH U (DOpMBI
xo3siiicTBoBaHmsl. ToBap, ero cBoiicTBa u (yHKIHMOHAIBHAs ¢opma. DopMHUpPOBaHHE CTOMMOCTH
ToBapa M ycuyr. JleHpru — pasBuras (opmMa TOBAapHBIX OTHOIICHWHA. DyHKIUSA aeHer. OyHKIUU
pBIHKAa. DJEMEHTHl PBIHOYHON SKOHOMMKH. POpMHpOBaHME PBIHOYHOIO MexaHusMa. CTpykTypa,
BHJIbI pbIHKA. MoOzeJIM PRIHOYHOM SKOHOMHUKH. PpIHOYHAs KOHKYpeHIMs. MOHONOJIBHBIE LICHBI.

Tema 1.3 Oxpansl Tpyaa.
[Iponiecc Tpyna. [IpomsBoauTeNnbHBIE CHIIBI U SKOHOMHYECKHE OTHoulieHus. lloHsTHe Tpyna,

peIMeT TpyZa, ChIPhs, CPEJICTBA Tpyna, pabodas cuia. B3anMoaelictBre Mexxay paboueit cuion u
cpeacTBamMu mpou3BOACTB. OCHOBHBIE TIOHATHS M 3aa4l oxXpaHbl Tpyna. [IpuHiumnel odecrieueHus
OXpaHbl TPy/a Kak cucTeMbl Meporpusituidl. [IpaBoBble OCHOBBI OXpaHbl TpyJa. l'ocynapcTBeHHOE
perynupoBanue B cdepe oxpanbl Tpyaa. OOs3aHHOCTH M OTBETCTBEHHOCTbh PAOOTHHKOB I10
coOroeHuI0 TpeOOBaHUN OXpaHbl TPyAa U TPYAOBOTO pacnopsaaka. O0s3aHHOCTH pabOTOAATENS 110
oOecrieueHnI0 OE30MaCHBIX YCIOBUNM M oxpaHbl Tpyna. CormuanbHoe mapTtHepcTBo. OpraHuzanus
OoOydYeHHUs 10 OXpaHe Tpylda M TPOBEPKU 3HAHWUU TPEeOOBaHW OXpaHbl TpyJda pPaOOTHHKOB
opraam3anuii. OcHOBBI TpoduIakTUKH TmpodeccHoHaANbHONH  3aboneBaeMocTr. (OCHOBHBIE
TpeOOBaHUSI IO PACCICJOBAHUIO M YYETy HECUACTHBIX CIIy4aeB Ha IMPOU3BOJICTBE H
npodecCHOHANIbHBIX 3a0oJieBaHuil. Bo3Melenue Bpena, TPUUUMHEHHOTO TOBPEXKICHUIO 370POBBSI.
Bosmenienne Bpea, MpUYMHEHHOTO MTOBPEXKICHUIO 3710pOBhsi. O0ecneueHne cpeicTBaMU 3alUThl OT
JENCTBHS ONMACHBIX U BPEIHBIX MPOU3BOACTBEHHBIX (hakTopoB. Kimaccuduxariis onacHbIX U BpeIHBIX
MPOM3BOJICTBEHHBIX (PakTOpoB, AeiicTBue Ha opraHuzM uenoseka, [IAY, ITJIH, TIJK, kmaccer
ycrnoBuit Tpyna.  CpencTBa KOMIEKTHUBHOW M HMHIWMBUIYyaldbHOW 3amuThl. Kiaccudukarus,
HazHauyeHwue. [lopsagok obecnieueHus, MpuMEHEHUs, COAEPKAHUSI B UCTIPABHOM COCTOSTHUHU.

1.4, Ob6merexHu4YecKHil Kypc

Tema 1.4.1. Yepuenue.
UYeprexn u 3cku3bl feraneil. Poiap yeprexeil B Mpou3BoACTBE. UepTex AeTanu U €ro Ha3HauYeHue.

Pacnonoxxenne npoekuuit Ha ueprexe. Macmtadsl. Jlunum ueprexa. Hanecenue pasmepoB u
npelenbHbIX OTKIOHEeHuH. OOo3HaueHuMs W Haanucu Ha deprexax. OdQopmieHue 4vepTexew.
[TocnenoBarenbHOCTh B UTeHUH uepTeked. CeueHus, pa3pesbl, JIUHUU OOpbIBa U UX 00O3HAYEHUE.
VYcioBHblE 0003HAUEHUS HA YEPTEIKE OCHOBHBIX THUIOB Pe3bOBbI, 3yOUaThIX KOJIEC, IPYKUH, OOJITOB,
raek, BajioB U T.71. Ilonstie o6 sckuze. COOpoUHBIN uepTeX M ero HazHaueHue. Crenuduxanus.
Pa3zpe3pl Ha cOOpOYHBIX YepTe)kax. YCIOBHbIE 0003HAUEHUS CBAPOYHBIX IIBOB, 3aKJIETIOYHBIX
coeauHeHu u np. [ToHsATHE B KHNHEMAaTHUECKUX CXeMax. Y CJIOBHbIE 0003HAaUEHUS THIIOBBIX Y3JIOB U
neTanel Ha KHHEMaTHYeCKHUX CXeMax.

Tema 1.4.2. DJIeKTPOTEXHUKA U YJIEKTPOHUKA.
CXxeMBl 3JEKTPUYECKHX IENed IOCTOSHHOTO TOKa € IOCJIENOBATENIbHBIM, NApaJICIbHBIM U

CMEIIaHHBIM COEAMHEHUEM MOTPEOUTENIe U UCTOYHUKOB 3JIeKTpodHeprun. 3akoH Oma. Pabora u



MOIIIHOCTh 3JIEKTPUYECKOIO TOKA. TernoBoe nercTBre TOKa. Mcnosib3oBaHue TEMIOBOrO JAEUCTBUS
TOKa B TexHUKE. [IepeMeHHBIN AIeKTPUUECKUI TOK | IIETH IIEPEMEHHOT0 Toka. Tpexda3zHas cucrema
nepeMeHHoro Toka. CummeTpruyHas TpexdasHas cucreMa. BkiitoueHue Harpy3Ku B TpeXpa3HyIo CETh.
Bunsr tpancpopmaropo. MomHocts u KIIJ] Tpancdopmaropa. CHHXpOHHBIE M ACHHXPOHHBIC
neurarenu. llpeoOpazoBaHue TMEPEeMEHHOTO TOKa B IOCTOSHHBIN. Ammaparypa yhpaBiCHHS U
3aIIUTHI.

Tema 1.4.3. Texuuuyeckasa MeXaHHKA,
B3aumo3ameHseMOCTh JeTaliei U y3JI0B IIPH PEeMOHTE o0opymoBaHus. [lociaencTBrus HapymIeHUS

B3aMMO3aMEHAEMOCTH. Henonnas B3aMMO3aMEHAEMOCTb. Yem obecrnieunBaercs
B3aMMO3aMEHAEMOCTb. ['eomMeTpuyeckue mnapaMmeTpel B3auMoO3aMeHseMOCTH. (OXBaTbIBaroliast
MOBEPXHOCTH JieTanu. OxBaTeiBacMasi MoBepxXHOCTh aeranu. [locaaka. 3azop. Harsar. HoMunaneHbi
pasmep. Hanbonpmmii 1 HaMMEeHbIIMKA TpeAeTbHBIN pasMep. HoMuHANbHBIM pa3Mep COEIHMHEHUS.
OtknoHeHue. BepxHee u HuxHee npeenbHOe 0TKIOHeHue, Jlonyck. [Tone nonycka. Hynesas nunus.
[Tocanku c 3azopoMm. Ckonb3smue mnocanku. Ilocanku ¢ Hatarom. IlepexonHble moOCanKH.
HaunbGonpmmii 1 Haumenbmuii 3a3op. onyck nocanku. Kmaccel TouHoctu. Cucrema OTBEpCTUS.
Cucrema Bana. I'paduueckoe mzoOpaxenue nomyckoB. ['pynmbl mocanok. [lomycku M mocaaku
INIAJKAX COeOUHEHMM. Tpu OCHOBHBIE YaCTHU COEIMHEHUIN C HOMHUHAIBHBIMU pazmepaMu. Jlomycku
JUI. HEOTBETCTBEHHBIX HECOINpsSTraeMbIX MoBepxHocTel. Tabnuua nonmyckoB u nocajgok. Ilocagku c
HATSTOM, IIEpEXO/IHbIE MOCAIKH, TOCAIKU C 3a30poM. PaboTa ¢ Tabimnamu nonyckoB. HopmanbHble
yIJbl ¥ JIOIMYCKM Ha YIVIOBblE pa3Mepbl. Enunuiel nusmepenus yrios. Panuana. I'pagyc, munyra,
cexkyHna. Bemumumaa koHycHocTH. BBIOOp pasmepoB yrioB HO TaOiumie. JlONMyCKH Ha YTIIOBBIE
pa3Mepsl B YIJIOBBIX U JIMHEHHBIX BeaudyMHaX. CxeMa pacrojoKEHUsl JIOMYCKAaeMbIX OTKJIOHEHMH.
[Tons nomyckoB Ha pazMepsl yrioB. OTKIOHEHUS pa3MEPOB YIJIOB.

Tema 1.4.4. MaTepuasioBeeHue.
duznueckue CBOMCTBA MaTCpHraIOB: IINIOTHOCTbD, IMOPHUCTOCTD, TUIPpOCKOIMMYHOCTD,

BOJIONOIJIOLIEHUE, BOJIONPOHUIIAEMOCTb, TEIIONPOBOJAHOCTh, OTHECTOMKOCTh, MOPO30CTOUKOCTh U
Ip. MexaHnueckue CBOMCTBA MAaTEPUANIOB: MPOYHOCTh U MPEAEN MPOYHOCTU, TEKYYECTh, MPEaes
TEKYYECTH, YIIPYTOCTh, BBIHOCIUBOCTb, XPYIKOCTh, IIJIACTUYHOCTh, U3HOCOCTOMKOCTD U Ap. YepHble
u uBeTHble MeTauibl. lloHsTHe o cruiaBax. Mertamibl U ux npumeHeHHe. OCHOBHBIE CBOMCTBA
MeTauioB. Pru3ndecKkrue CBOMCTBA METAJIJIOB: INIOTHOCTD, TEIJIONPOBOJAHOCTD, AJIEKTPOIPOBOJHOCTD,
TEIUIOBOE pacIlupeHue U JAp. XUMHUecKue cBoicTBa MeTamioB. CHOCOOHOCTh METaIOB
MOJBEPraThCsl XMMUYECKUM BO3JEHCTBUSAM. Pa3zbegaeMOCTh METANIOB KHCIOTAMH W IIEIOYaAMHM.
AHTHKOPpO3UHHAS XapaKTEPUCTUKA PA3TUYHBIX METAUIOB. MexaHW4YecKrne CBOMCTBA METaUIOB U
CrocoObl HMX OMNpeAeNeHus: MpeAeNbl MPOYHOCTH M TEKY4eCTH, YIPYrocTh, BBIHOCIHUBOCTH,
XPYIKOCTb, IIACTUYHOCTb, OTHOCUTENIBHOE YUIMHEHHE, yAapHas BSI3KOCTb. Y CTaJOCTh METAJJIOB.
Cranb, knaccudukanus craneil. XapakTepucTHKa cTajeil, TpUMEeHSIEeMbIX JJIs H3TOTOBJICHUS AeTaje
He(TENPOMBICTIOBOTO 00OpynoBaHusi. Ha3HaueHue W CYIIHOCTh TEPMHUYECKOH OOpabOTKH CTallu.
Uyryn, uzaenus u3 yyryHa. Buasl uyrynHoB. OCHOBHBIE CBEICHHS O IIBETHBIX METaJIax, CIIJIaBax U
ux cBoiicTBax. [IpuMeHeHHe IBETHBIX METAJJIOB B OTpacid. HeMeraisnueckue Martepuabl.
PesunoTexHMUECKHe MaTepHAIIbl, UX CBOMCTBA U 001acTh puMeHeHus . [Ipokagounbie, HAOMBOYHbBIS
U YIUIOTHUTENbHBIC MaTepUaibl, UX CBOMCTBA M 00JIACTh MPUMEHEHHS. MaTepuaisl, IPUMEHIEMbIS
JUTSI HAOMBKH CATBHUKOB. BBIOOP MX B 3aBUCUMOCTHU OT CPEJIbl, JABICHUS U TEMIIepaTyphl. XpaHEeHUE
PE3MHOTEXHUYECKUX, YILIOTHUTEIBHBIX U MPOKJIAJOUYHBIX MaTepuanoB. OpUKIMOHHBIE MATEPUAIIBL.
TennonzonaunoHHbie Matepranbl. OOTUPOUYHBIE U a0pa3UBHBIC MaTepHallbl. 3alIUTHBIE MATEPUAIIBI
(;maku, kpacku, Outym). KuciaoTel U menoyu, ux cBOWCTBA, 00JIaCTh MPUMEHEHUS U MpaBuia odpa-
LIEHUSI ¢ HUMHU. Buapl TOIMBa, CMa3oK M oXJlaxJaeHus. ['oproye cMa30uHble 1 aHTUKOPPO3UKHbIE



marepuaisl. [IpaBuiia XxpaHeHus xuKoro Torumea. CMa3zouHble Macia. Buisl Macen, npuMeHsieMble
ISl pabOTHI ¥ CMa3Ku 000PYIOBaHUS U MEXAHHU3MOB.

Tema 1.4.5. Be3onacHOCTb KU3HEACATEJILHOCTH.
[IpaBoBBIC, HOPMATHBHO-TEXHHYCCKHE W OPraHHU3AIlMOHHBIC MEPONPHATHS OO0CCICYCHHS

0e30MacHOCTH Ku3HeeaTeIbHOCTH. OpraHu3aluoOHHO-IIPABOBBIC OCHOBBI TPYAOBBIX OTHOLICHUH B
Poccuiickoit ®enepanun. [IpombliuieHHass 0€30MaCHOCTh ONMACHBIX MPOM3BOJCTBEHHBIX OOBEKTOB.
Okonornyeckas 0€30IMacHOCTb NMPOU3BOACTBEHHBIX 00BEKTOB. TpeboBaHMs K 3JIEKTPOOE30MaCHOCTH
JJIsA pa6OTHI/IKOB B HpOI/ISBOIICTBeHHOﬁ JACATCIIbHOCTH. 3aKOHOIIaTeHBHBIC OCHOBBI HO)KapHOﬁ
0e30macHOCTH. 3aluTa B Ype3BbIYAHBIX cUTyauusx. [Ipon3BoacTBEHHas caHUTapus M I'MTHEHA
Tpyaa. MenuKko-01oIOrHIecKie OCHOBBI 0€30ITaCHOCTH KU3HEASSTEIIbHOCTH.

1.5. CneunajbpHas TEXHOJOTUA

Tema 1.5.1. OcHOBHbBIE XapaKTEePUCTHUKHN MaceJ U APYrux HepTenpoayKToB
[IpuHnMnNUanpHAs cXeMa MOJIyuYeHUs MUHEPAIbHBIX Maces U3 HeTH: MOJTyYeHHEe OCEBOro Macia

(Ma3zyTa) mpu nmepBUYHON 00paboTKe HE(PTH; MOITYUEHHE MACISHBIX TUCTHILUISTOB MpPU BaKyyMHOM
MIEPErOHKE Ma3zyTa C MOCIEAYIOUIEH MX OYUCTKOM OT CMOJIbI, CEPHUCTBIX COEIMHEHHI. MeToabl
OYMCTKM Macejl. YJydlleHHWEe KadecTBa Macell, JOCTHraeMoe 3TUMHU MeTojnaMu. (Cma3ouHble
MaTepHalbl He HEPTSIHOTO NporcxXoxaeHus. CHHTETHYECKUE YTrIIeBOIOPOIHbIE Macia. PacTurenbHbIe
Maclia; uX NpUMEHEHHE AJIs TIOJIYYEHHs] KOMITayH/IUPOBAaHHbBIX Macell, a TAK)KE B KAU€CTBE CMa304HO-
OXJIAKJAIOUIMX U 3aTHUPOYHBIX kuakocTedl. HeyrineBonopoanble Macna; WX IPUMEHEHUE H
npeumyniecTsa. Vcrnoap30BaHHE MOPOMIKOOOPa3HBIX BEHIECTB (KOJUIOMIHBIA MAacisSHBIN rpadur,
JIBYCEPHUCTBIH MOJIMOJEH, MEAHO-CBMHLOBBIA IOPOLUIOK W JIp.) B MAacCIsIHOW CYCHEH3UU IS
VIYUIIEHUS COCTOSIHUSA TpPYyLIMXCsl IOBepxHocTe. Bsskocts. TemmnepaTypa 3acThIBaHUsA
HedTenpoaykToB. [Ipucaaku, npumMeHsemMble A YIY4IIeHUs IKCIUTYyaTaIllHOHHBIX XapaKTEPUCTUK
Macen. KoandecTBEeHHBI M KaueCTBEHHBIM METO/bl ONpPEAENICHUs COJEpKaHUsA B Macie BOJbI U
MEXaHW4YeCcKUx mpumeceid. OCHOBHbIE CBOWCTBA M XapaKTEPUCTUKU CMa30YHO-OXJIAXIAFOIINX
KUAKOCTEN. BiusiHUE 3JIEKTPUUYECKOTO MO U BIIAXKHOCTU Ha Ka4e€CTBO TPaHC()OPMATOPHOTO Maca.
OcMmonieHHe KOMIIPECCOPHOIO ¥ MOTOPHOrO Macia. bpakoBo4HBIE TOKa3aTelu  Maced.
CoBMeCTUMOCTb Macell pa3JInYHbIX MapoK, FPYMI U BUIOB IIpHU cMemMBaHuU. CpoKH Ci1y Obl Maces.

Tema 1.5.2. Coop u xpaHeHue 0TPAOOTAHHBIX MaceJl.
COop oTpaboTaHHBIX Macen B MyHKTax nmorpebienus. Knaccuduxaius oTpaboTaHHBIX Macel 1Mo

BHJIaM, MapKaM M CTENeHH 3arpsisHeHHocTH. O0opyaoBaHue /it cOOpa U XpaHEHUsI OTPaOOTaHHBIX
Macell, CHelIMHBEHTapb, EMKOCTH, TPYOOIIPOBOBI M TPEOOBAHNUS K HUM.

Tema 1.5.3. Cioco0bI pereHepanum 0oTPad0TAHHBIX MacCeJl.
®usznyeckue crnocodbl pereHeparnuu. Cylika pacnbuleHHEM B Bakyyme. D¢ (GEKTUBHOCTh U

HSKOHOMHUYHOCTh BaKyyMHOM CYIIKM 10 CpaBHEHHIO ¢ cenapauued. Cymika ¢ IOMOIIBIO
MOJIEKYJISIPHBIX CUT (CHHTETUYECKUX II€OJIUTOB). MoJeKynspHble CUTa Kak BUJ COpPOEHTOB.
Texuudueckasa XapaKTEPHUCTHUKA MOJICKYJIAPHBIX CUT, IPUMEHACMBIX AJId pETCHEpA MacCell. OTtronka
toruBa. CriocoObl OJTHOKPATHOTO M MOCTENEHHOTO ucnapeHus. CpaBHHUTENbHAS XapaKTEPUCTHKA
bu3MYECKUX CIMOCOOOB, MPUMEHSEMBIX Ha PEreHEPAIlMOHHBIX CTAHIMUSAX IS OYUCTKH Macell.
XUMUYEeCKHue  CIMOCOOBl  pereHepamnuu. PereHepamusi  KUCIOTHO-KOHTAKTHBIM  CITIOCOOOM.
B3aumopeiicTBue cepHOM KHCIOTHI C OPOAYKTaMU cTapeHus macia. OnTumanbHble 3HAYEHUs
TEeMIEepaTypbl 00pabOTKH Macia W KOHIIEHTPAIMU CEpHOU KUCIOTHI. Pacxoj cepHOW KHCIOTHI Ha
pereHepanuio macia. KauecTBeHHbIE MOKa3aTeNu Macia, pereHepupOBAHHOTIO CEPHOM KHUCIOTOM U
orOenuBaromiel riuHON. Perenepanusi ¢ NpUMEHEHUEM BOJHBIX PAaCTBOPOB IIEJIOYHBIX PEareHTOB.
[[lemounast ourCTKA MOCTE CEPHO-KUCIOTHOM 00paboTku. [l]emodnast ouncTka Kak CaMOCTOATEIbHBIN



MPOLIECC pereHepalnuyu oTpabOTaHHBIX Macel. B3zanMopelcTBHe IIENOUN C MPOJYKTAMHU CTapEHUS
Mmacell. TexHonorusi pereHepainuy KUCJIOro Maciia BOJAHBIM pacTBOpOM Inenouu. [IpuHnunuanbHbie
CXEMBbI HIEJIOYHOM OYMCTKU Macia. KauecTBeHHbIE MOKa3aTeld Macia IMOCie MIEJIOYHOM OYHMCTKHU.
KoHTakTHast O4MCTKA HA MaclIOpereHepallMOHHBIX YCTAaHOBKAX. TeMiiepaTypa U NpoA0KUTEIbHOCTD
KOHTaKTHOM ouncTKU. KauecTBeHHBIE MTOKA3aTENHN Macell, OUUILEHHBIX CIIOCOOOM MEPKOJISILIMOHHOTO
¢dbunbpTpoBaHus. BoccraHoBIeHHE 0TPaOOTaHHBIX cCOpOEHTOB. [I[prMeHeHe MOHOOOMEHHBIX CMOJT JJTSt
perenepanuu Macen. KomOuHHpoBaHHBIE ClIOCOOBI pereHepanuu. Beibop komOuHaum cnocob6oB B
3aBHCUMOCTH OT XapakTepa MpPOAYKTOB CTapeHUss M TpeOOBaHUII K OTpaOOTaHHBIM Macjam.
[lepcriekTHBHBIE CIOCOOBI pereHepauy Maced.

Tema 1.5.4. Annapatypa u 0o60py/aoBaHue /Jisi pereHepauuu Mace.l.
YCTaHOBKM ISl PEreHepaluy WHIYyCTPUAIBHBIX, TPAaHC(POPMATOPHBIX M MOTOPHBIX Maced.

KoHCTpyKIIMK, TEXHUYECKHE XapaKTEPUCTHKH, TEXHUYECKOE OOCIy)KMBaHUE, TEXHOJIOTHYCCKHE
cxembl. [lokazarenu Mmacel, pEreHEpUpPOBAHHBIX HAa OSTUX YCTaHOBKax. YCTPOWCTBO U
TEXHOJIOTHYECKUE CXEMBI MEePEBMKHBIX YCTaHOBOK. OCHOBHBIC BUIbI YCTAHOBOK ISl PEreHEpAIN
Macen ¢ npucagkamMu. OCOOCHHOCTH TEXHOJIOTUYECKUX CXEM M WX TEXHUYECKHX XapaKTEePHCTHUK.
Buasl perenepupyembix Macesl. YHHUBEPCAIbHBIE YCTAHOBKU: KOHCTPYKIIMH, TEXHUUYECKHE Xapak-
TEPUCTUKH, TEXHOJIOTHYCCKHE CXEMbl U PEKUMBI PETCHEpAIMH OTPAOOTAHHBIX Macesl Pa3IMYHbIX
rpynn. [lokazaTenu macen mociie pereHepanud. Y CTaHOBKH, pa0OTalolfe 1Mo METONy '"KHCIOoTa-
rHa". TlepeABM>kHAs yCTaHOBKAa JJIi OYMCTKH OTpPaOOTaHHBIX Maces, He TPeOYIoIUX OTroHa
roproyero. TexHonoruyeckas cxeMa pereHepalmOHHONW CTaHIIMKU. Y CTAHOBKH C OTTOHOM T'OPHOYETO.
YcranoBku, paboTaromuye 1Mo cxeme "KHCIOoTa-IIeNodYb-TauHa" U "mienoyb-TiinHa". Y CTaHOBKH C
MOJIEKYJISIPHBIMH CUTaMH. Ammaparypa Uil pereHepanuu OyKCOBOTO MOJAOMBOYHOTO MaTepHana.
KoHncTpykius u npuHIun padoThl MOEYHON M BUOPAIIMOHHON MAIlIUHBL.

Tema 1.5.5. KonTpoJib kauecTBa 0TPA0OTAHHBIX M PereHepHPOBAHHBIX MaceJl.
[Toka3zarenn oTpabOTaHHBIX Maces, KOHTPOJIHPYEMbIE MPH IpUEMe Ha PEreHepalnio, BEIHINHA,

METOABl  ONpEnAEeNeHUs.  OKCIpecc-aHalu3  IOKa3aresled  KadecTBa  OTpPa0OTaHHBIX U
pEreHepUpOBaHHBIX Macel: OIpEAeeHUE BA3KOCTU IIAPUKOBBIM BHCKO3MMETPOM M IO METOAY
JINBT, yckopeHHbIE METO/BI OIIPENEIECHUS TEMIIEPATYPBI BCIBIILIKH, KUCIIOTHOT'O YHCIIA, COACPKAHUS
BOJIbI U1 MEXaHUYECKHX NpUMecel. Y cTpoiicTBO U paboTa skcmpecc-nadoparopuii Tuna CJIDK, DJIAH
U JIp., IPeAHa3HaYeHHBIX JUIsl yCKOPEHHOTO aHaJIM3a KayecTBa He(PTenpoayKTOB.

Tema 1.5.6. TpeGoBanuns 6e30aCHOCTH NPH BBHINOJHEHHUH OTACJbHBIX BHAOB PadoT.
[TpuuuHbl ¥ BUABI TpaBMaTu3Ma. MHAMBHyadbHbIE CpeaCcTBa 3aMThl. [IpaBuia Ge3omacHOCTH

JUIs paboTaIOUIMX Ha TEPPUTOPUU MPOMBILIUIEHHOTO NpeaAnpusaTus. MHCTpykuuu no 6e30macHOCTH
TpyZJa JUlsl pereHepaTopuivka orpaboTaHHoro macina. IlpaBuia 6e30macHOCTH MPH dKCILTyaTalluu
BpAILAIOLIUXCS: U ABIKYIIHUXCS MexaHU3MOB. [IpaBuia 6€30macHOCTH MPU BBIMOJIHEHUH PEMOHTHBIX
pabor. Iloxxapuas 6e3omacHOCTh. [IpudnHBI TOXKapoB. XapaKTepuCTHKa HauboJiee OTHEOMACHBIX
TOPIOYMX JKUAKOCTENW. Mepbl MpeoCTOPOXKHOCTH IIPU YTEUKE FOPIOYMX MapoB U T'a30B MPU BEACHUHU
cMa304HbIX paboT. [IpaBuia MONb30BaHUS OTHEOMACHBIMH AMYIBCUSMHU, MAClIaMU U MOIOLTUMH
CpeACcTBaMu, MPUMEHSEeMBIMH IIpU 00paboTke MeTaioB. [I[pHunHbBl caMOBO3TOpaHHs METAITUHIECKOM
CTPY’KKH, TIPOMAcCJIEHHbIX MAaTEpHajOB, BETOIIM M Jp.; MEPbl IO MNPEAYNPEKICHUIO HX
caMOBO3TopaHusi. Mephbl MoKapHOM 6e301MacHOCTH MPH MPOBEAECHUHU paboT ¢ orHeM. MHCTpyKIUH 1Mo
MPOTUBOMNOXKAPHOMY pexXUMy. JleficTBUS 0OCITYyXMBAIOLIEr0 MEepcoHaja MpU HapYIIEHUH peXUMa
paboThl MIPOU3BOJICTBEHHBIX YCTAHOBOK, MAlIMH U alIapaToB U MpH OOHAPYKEHUHU oyara rnoxkapa.
[IpaBuna npuMeHEHHs OTHETYIIMTENICH IPY PA3IMYHbIX BUIax 3aropaHuil. [loxkapHas curaanu3anus.
[IpaBuna Ge30macHOM IKCILTyaTalK JIEKTPOOOOpyIoBaHUs. J[eHCTBHE DJIEKTPUUECKOr0 TOKa Ha
opranu3Mm 4enoBeka. Kimaccudukarmus 371eKTpoycTaHOBOK M moMmetneHnii. OCHOBHBIE TPeOOBaHUS K



AIEKTPOYCTaHOBKaM JIJisi oOecrieueHus: 0€30MacHOCTH MpHU UX dKcrutyarauuu. [IpaBuna GezonacHoi
paboThI € ANEKTPOMHCTPYMEHTOM, 3JIEKTPONPHUOOpaMy, MEPEHOCHBIMU CBETUIIbHUKAMU. 3a3eMJICHUE
ANIEKTpOyCcTaHOBOK. IlepeHocHble 3a3emiieHus. CpencTBa MHAMBUAYAIBHON 3alIUTHl OT MOPAXKEHUS
ANIEKTPUYECKUM TOKOM. OCBOOOXIEHHME NOCTPAJABIIErO OT JIEUCTBHUS 3SJIEKTPUYECKOTO TOKa.
OxkasaHue MoMOIIY NPU NOPAKEHUU FIEKTPUUECKUM TOKOM.

2. MIPOTPAMMA TIPOM3BOIACTBEHHOH NPAKTUKH

Tema 2.1. Hucrpykrax no npaBujiamM 0e3omacHOCTH
TpyAa, NPOU3BOJACTBEHHOM CAHWTAPUM, MOKAPHOH 0€30MACHOCTH; O3HAKOMJIEHHE C
NMPOM3BOJACTBOM W PadoyuM MeCTOM.

WNucTpykTaxk 1Mo Oe30macHOCTH TpyHda, MPOTUBOMOKAPHOMY PEKHUMY, MPOU3BOJCTBEHHON

CaHUTAPUU MTPOBOAUTCS B 00bEME MHCTPYKIUH, YTBEPKICHHBIX TJIABHBIM MH)KEHEPOM ISl JAHHOTO
pabouero mecta. O3HAaKOMIIGHME C TIPOU3BOJACTBOM, pabOUYUM MECTOM, YCIOBUSMH TpyAa,
TpeOoBaHUSIMU 0€30MacCHOCTH TPy/Ja, MPOMCAHUTAPHHM W TMPaBUIAMH TOXXKapHOW O0e30MacHOCTH.
O3HaKOMJICHHE C OCHOBHBIMH TPEOOBAHUSIMH K NPABUIIBHOM OpraHU3alyy ¥ COACPIKaHUI0 pabovero
Mmecta. V3yueHue OMacHbBIX M BPEIHBIX IPOU3BOACTBEHHBIX (AKTOPOB Ha ydYacTKe U Mep
npodunaktukd. O3HaKOMIIEHHE C TpeOOBaHHSAMH K WHAMBHAYAJIbHBIM CpEICTBAM 3allUTHl U
MpaBUJIaMU MOJIb30BaHUS UMU. O3HAKOMIIEHHE C PACIIONIOKEHHEM OCHOBHOTO M BCIIOMOTaTENLHOTO
000py/IoBaHUs, C TOTCHIHMAIBHO OMACHBIMH 30HaMHU. (O3HAKOMIIEHUE C HMHCTPYMECHTOM H
MPUCTIOCOOICHUSIMU JIs1 paO0Thl. O3HAKOMIIEHHWE C PACIOJIOKEHHEM CPEJICTB MOXKAPOTYIICHUS U
IMpaBUJIaMH I10JIb30BaHUA MU, ITOPAJO0OK BbI3OBA HO)KapHOﬁ KOMAaH/BbI. O3HaKOMJIEHHE C OCHOBHELIMU
BUJIaMU ¥ BO3MOXXHBIMA TPHYMHAMH TpaBMaTu3Mma PereHeparopiivka OTpabOOTaHHOTO Macia,
MepaMH TPENYNPEKICHUS TpaBMaTh3Ma, NpuéMaMH OKa3aHHsl IepBOi momomm. M3yueHue
KBAJTM(PUKAIIMOHHON XapaKTEPUCTHKH U MPOTPaMMBI ITPOU3BOICTBEHHOTO 00y4eHus 10 npodeccuu
Pereneparopiiuk oTpabOTaHHOTO Maclia.

Tema 2.2. KoHTpoJIb KauecTBa MACJIa IKCNPecC-MeTOAaAMM.
NucTpykTax mo opranuzanuu pabodero Mecta u 6e3omnacHoctu Tpyaa. M3ydenue npasui otoopa

npo6 macen B cootBeTcTBUU ¢ ['OCT. Onpenenenue BI3KOCTU Macia MAapUKOBBIM BUCKO3UMETPOM.
OmnpezneneHue BA3KOCTU Macija IO PACTEKAHUIO KAIUIM. YCKOPEHHOE OIpEAEICHUE TeMIIepaTyphl
BCIIBIIIKKW Macjia B OTKPBITOM THUIJIC CO CTAJIbHBIMH HIapUKaAMMH. OHpeI[eJ'IeHI/Ie KHCJIOTHOI'O 4HucCJia
J00aBJIEHUEM B CIIUPTO-OCH30JBHBIA PACTBOP Macia MHAMKATOpa U eakoro kamusa. OmnpeneneHue
cojepxkanuss Boabl B Macie Biaromepom JIMBT. Omnpenenenue conepkaHus MeXaHUYECKHUX
npuMeceil B 0TpaboTaHHBIX Macyax ¢ npuMeHeHueM [TAB (koarynsTopos).

Tema 2.3. OuncTka Mac/jia B BAKYYMHO# HeHTpugyre.
WHcTpykTax mo opraHuzanuu pabodero Mecta u 6e3omnacHocT Tpyaa. [IpoBepka ucrnpaBHOCTH

BaKyyMHOU IEHTpU(YTru MyTeM BU3yaJlbHOro ocMoTpa. [IpoBepka ypoBHS Macia B €MKOCTH JUIS
3arpsAA3HEHHOro macia. IIyck yCTaHOBKM B COOTBETCTBUM C HMHCTPYKLUEH IO €€ TEXHUYECKOU
sKkcruryaTaiui. KoHTpons pexuma paboThl IO KOHTPOJIBHO-U3MEPUTENbHBIM npudopam. KoHTpoab
WCIIPAaBHOCTH OCHOBHBIX Y3JIOB YCTAaHOBKH: CE€Iaparopa, 3JEKTPONOJOIrpeBaresis ¢ BaKyyMHBIM
O6aukoM, (uIbTp-Tipecca, IMIeCTepeHYaThIX HAcOCOB M BakyyM-Hacoca. OcTaHOBKa BaKyyMHOM

HeHTpudyru.

Tema 2.4. OuncTka Macjia B LTMPKYJISAIMOHHOI cucTeMe TpaHcdopmaTopa.
WuctpykTax no 6e3onacHoctu Tpyaa. Opranuzanust pabodero Mecta. KoHTposb UCpaBHOCTH

YIJIOTHUTEIbHBIX COEAMHEHUI TepMmocudoHHOro ¢uisTpa. OT60p Mpod Macna Ui ONpeaesIeHust
KACIOTHOCTH. OTKII0UeHNe TepMOocuPpoHHOrO pusbTpa 1 cMeHa copOeHTa. [lonkmouenue punabTpa

K Tpanchopmaropy.



Tema 2.5. Perenepanusi noJibCTepPHbIX IETOK.
Wuctpykrax mo Oe3omacHocTd Tpyaa. Opranuzanusi pabodero mecra. YaleHHE OOJIOMKOB

6ab6ura. 3arpy3ka IEeTOK B IIEpBOE OTAEICHHE MOeYHOTo Oaka. Harpes macia B 6ake. Moiika meTok
B Macie. Cymka merok B uHeHTpudyre. OdmcTka IMIETOK OT MEXaHMYECKHUX MpuMeced Ha
BUOpannoHHoW MamrHe. KoHTposib kauecTBa OUYUCTKU. PEMOHT MOBPEXACHHBIX HIETOK.

Tema 2.6. CamocTosiTe/IbHOE BBINOJITHEHHE PadoT.
CamocTosiTenbHOe BBITNIOJTHEHHE pabor, MPEeyCMOTPEHHBIX KBaJTU(DUKALIMOHHON

XapaKTepUCTHKOI 1o poeccuu PerenepaTopyk oTpabOTaHHOTO Maciia, ¢ coO0IeHneM pabodeit
UHCTPYKLUU U MpaBui Oe3omacHOCTH. OCBOSHHE MEPEIOBBIX METOIOB PAOOTHI, IPON3BOACTBEHHBIX
HaBBIKOB M0 00CTYKMBAHUIO 000PYIOBaHUS U BEJICHUIO PEMOHTHBIX pab0T Ha OCHOBE TEXHHYECKOI
JOKYMEHTAIlUM TI0 YCTAaHOBJICHHBIM HOPMaM BBIPAOOTKH pabO4YMX COOTBETCTBYIOLIETO pa3psja.
CamocrosTenbHas pa3padOTKa W OCYIIECTBICHHWE NpUEeMOB 1o Haubonee >PPeKTHBHOMY
UCTIOJIb30BAaHUIO Pa0OYero BPEeMEHH, COBPEMEHHBIX METOJOB OpPTaHH3alUHU TPyJda U COJCPIKaHHIO
pabodero Mecra, MpeaynpeXIeHUI0 Opaka, o 3KOHOMHOMY PacXOJ0BaHUIO0 MaTepHajoB, TOILUIMBA,
JJIEKTPOIHEpruu U HHCTpyMeHTa. COBEpIIEHCTBOBAHME HABBIKOB Pa0OThl pereHepaToplIvKa
0TpabOTaHHOIO Maciia Ha 00BEKTaX C UCIOJIb30BAHUEM PALIMOHAIBHBIX METO10B. CaMOCTOATENbHOE
BBINIOJIHEHUE PA3UYHBIX paboT. Benenwe ydera BBHINOJHEHHBIX paboT M ux aHanu3. OBianeHue
HaBbIKAMH PYKOBOJCTBAa OpHUrajJ ol pereHepaTopIiiMKOB OTPa0OTAaHHOrO Maciia Oojee HHU3KON
kBanu¢pukanuu. CaMOCTOATENFHOE OIpeNesIieHHe KadecTBa OTpabOTaHHOTO Maciia, BBIOOD
TEXHOJIOTUM M PEKUMa €ro pereHepalud Ha HMeEomeMcs 00OpyIOBaHHMH B COOTBETCTBUHU C
TEXHOJIOTHYECKAM periiaMeHTOM. CaMOCTOATENbHBIM IyCK W OCTAHOBKAa pPEreHepaliOHHOTO
000py/IOBaHUs, YIPaBICHUE MEPEXOAHBIM PEKUMOM. BH3yalbHBIII KOHTPOJb KadecTBa COpOEHTa
nepen 3arpy3kod B jgo3arop. KOHTpOIb  BBINONHEHHS TEXHOJIOTHYECKOTO periiaMeHTa
pereHepaTopuMkaMu 2-ro paspsjaa. KoHTponbp pexuMOB pereHepaluy Ha 3a/1eiiCTBOBAHHOM
000pY/IOBaHUY IO KOHTPOJILHO-U3MEPHUTEILHBIM MPUOOpaM. YTpaBlieHHE MEPEXOAHBIM PEKUMOM
NpY aBapuitHON OocTaHOBKE 00opynoBaHus. KoHcepBarys 000pynoBaHus.

KBanudukanuonnsie (mpodHbIe) padoThl.

OpraﬂI/I3aIII/IOHHO-lIeI[aFOFI/I‘-IECKHe ycioBus
Peanmaum[ HpOFpaMMBI obecrieunBacTCcs HAay4YHO-MICAArorutycCKMMM KaJapaMu OpraHu3aiuu,

OCYILECTBIISIOLIEH 00pa3oBaTeIbHyIO AeATeNbHOCTh. [Ipu peanuzanuu gaHHOW 00pa3oBaTENbHOM
[TporpaMMbl MOTYT TpUBJIEKaTbCs JACHCTBYIOLIME pPAOOTHUKM BBICIIMX Y4YEOHBIX 3aBe/IeHHUM
TEXHUYECKOH HaIpaBIE€HHOCTH, CIELUANUCTB SKCIEPTHBIX M HAyYHBIX OpraHu3alui, paOOTHUKH
aTTECTOBAHHBIX IIEHTPOB IO TMPOMBIIUIEHHOW O0€30MacHOCTH, CHELHANINUCThl, 3aHUMAOLIUeCs
IpenoaaBaTeNbCKOM JAeATeIbHOCTHIO 10 poduito [Iporpammsl.
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MaTepI/IaJIbHO-TeXHI/I‘leCKI/Ie YdiioBus peain3aliiu NMMporpaMmmabl

HaumenoBanue
CIennaIu3upPOBaAHHbBIX
y4eOHBbIX MOMeIeHuit

Buj zansaruii

HanmenoBanue o00opy1oBaHus,
NMPOrpaMMHOIo odecriedeHust

Y4eOHbIil Ki1ace

Jlexun
[IpakTudeckne 3aHATHSL

MynbsTumenuitHoe 060py10BaHUE, KOMITBIOTEPHI.

KommbrorepHslii kitacc

CaMomnoAroToBka,
MIPOMEKYTOUHBII u
HUTOTOBBII KOHTPOJIb

OOyuaroiie -  KOHTPONMPYIONIas  CHUCTeMa
«OJIMMITIOKCy», naeT BO3BMOXHOCTh TIPOBEICHUS
oOydeHusT W TIPOBEPKH 3HAHUH, TMPOBEICHUSI
TECTUPOBAHUS W aHAIIN3 PE3YJIHTATOB U JIP.

HUTOTOBBII KOHTPOJIb

Kabuuner s npoBeaeHus BricokockopocTHOM KaHal CBSI3U C
BUICOKOH(DEPEHIICBSI3H Jlexuuu (BKC) pe3epBUpOBaHMEM,  HOYTOYK,  BHICOKaMepa,
(BKO) MHUKpOGOH
[IporpammHuoe obecrieueHue «Cpena
Texu JMCTaHIMOHHOTO 00y4eHus Pycckuit Moodle 3KL
Hopm 3.5.3a», BO3MOXHOCTb MpOBEIEHUS
. (camomoaTrOTOBKA), .
KommnbrorepHslii ki1acc N o0y4yeHHSI M TPOBEPKU 3HAHUH, MPOBEICHUS
MIPOMEKYTOYHBIN u

TECTUPOBAHHWSI W aHAJINW3 pEe3yJbTaTOB M p.
WnTterpanust naHHbIX 00 00y4E€HHOCTH MEpCcoHaa
B CYIIECTBYIOUIYIO 0a3y JaHHBIX 3aKa3zuuKa

Komnerorepusiit KJIacc,
MOOUITBHBIN y4eOHO-
aTTEeCTAIIMOHHBIN KJ1acc

Bxopgnoi,
MPOMEKYTOUHBIHI u
HUTOTOBBII KOHTPOJIb

[Iporpammuoe obGecneuerne «AMK Cucremay,
BO3MO>KHOCTH TIPOBEACHUS O0YUEHUS U MIPOBEPKHU
3HAaHUH, NPOBEIEHHUA TECTUPOBAHMS W AaHAIN3
pe3yAbTATOB U JIP.




IHopsinok npoBexeHNsi OLEHKH 3HAHU A

KBanudukamoHHbIil 5K3aMeHa CIyIIaTensM Mpeularaertcsi npoitu B (opMe HUTOrOBOTO
TecTrpoBaHus. KonnuecTBo npeyiaraeMpIx CIyHIaTeNno BOIPOCOB cocTanisgeT 20 BOIPOCOB, BpeMs
TECTUPOBaHUS cocTaBisieT 20 MUHYT, KOJIMYECTBO IMOIBITOK — HE Ooiee 5 pas.

B Bompocax ¢ MHOXXECTBEHHBIM BBIOOPOM (TE€CTOBBIE BOIPOCHI C MHOXECTBEHHBIM BHIOOPOM
OTBETA IPEIOJIaraloT BHIOOP HECKOIBKUX MPAaBUIIBHBIX OTBETOB U3 PsiJia NMPEI0KEHHBIX) BEPHBIM
Oyzaer cuuTaTbcs OTBET, €CIIM yKa3aHbl BCE IPABUJIbHbIE OTBETHI.

[To 3aBepHICHUIO TECTHPOBAHUS CIYIIATEIIO MPEICTABISECTCS PE3yabTaT TECTUPOBAHUS B BHUJIE
0aJUIOB U OLCHKH, KOJIMYCCTBA IPABUJIIbHO U HCTIPABHUJIbHO OTBCYCHHBLIX BOITPOCOB. ILJISI 00BEKTUBHOU
IMPOBECPKHU 3HaHHUI ObLIN YCTAHOBJICHBI €AWHBIC KPUTCPUH IJId BCCX MNPOXOAAINIUX TCCTHUPOBAHUC.
WtoroBas aTTecranys CUMTAETCS YCIEHIHO MPOWJIEHHOW, €CM ciylliarenb noiayuusn 18 u Gonee
0aJ10B, MPaBWJILHO OTBETUII Ha 18 u Oosiee BOMPOCOB.



IIpunioxenune Nel KoHTpoJbHO-U3MepHUTEIbHbIE MAaTePHAJIbI

BOl'[pOCLI AJId TECTUPOBAaHUSA 11O npocl)eccnn «PereHepaTopmnK OTpaﬁoTaHHOFO MacJjia»

1.Yto0 BKJIIOUYaeT B ce0si pereHepanusi 0Tpadb0TaHHBIX MaceJ?

a.

0
B.
r

TOJILKO OYHUCTKY OTPab0OTaHHOTO Maciia

TOJIEKO 00€3BOKMBaHUE OTPAOOTAHHOTO Maclia

TOJILKO (PHIIBTPALMIO OTPAOOTAHHOTO Maciia

OYHUCTKY, PHIBTPAIMIO 1 00€3BOKHBAHUE OTPAOOTAHHOTO Maciia

2. Kakue BuabI pereHepanuu He NPUMEHSIIOTCS J1JIs1 OTPA0OTAHHBIX MaceJsi?

a.
0.

busznveckue BUIbI (cenapanus, GuibTpoBaHue, OTCTOM)

(UBHKOXUMHUYECKHE BUIBI (2ICOPOITHS, KOATYJIISAINS, OYUCTKA C IIOMOIIBIO CEICKTUBHBIX
pacTBOpUTEIICH)

OMOJIOTMYECKUE BUIBI

XUMHUYECKHUE BH/IbI (CEPHOKUCIIOTHAS U IIEJI0YHAs OYMCTKA M THAPUPOBAHUE)

3. B pe3yabTaTe 4ero Mo:KHO NMPeI0TBPATUTH IKCIIYATALMOHHbIE M IKOJIOTHYECKHE
nmpoodJeMbl PH PereHepanuu 0TpadoTaAaHHbIX Mace?

a.

B PE3yJIbTaTe Yero MOKHO MPEJOTBPATUTh SKCILIYaTallHOHHbIE U SKOJIOIMUYECKHE TPOOIEMbI
IpU pere’epanun oTpaboTaHHbIX Macen?

TOJILKO B pe3yjIbTaTe YIy4IICHHUs KaYeCTBa ChIPbsI

U pe3ynbTaTe pa3zeieHuss oTpabOTaHHBIX CMa304YHBIX MATEPHAJIOB

B pe3yJIbTaTe UCKIIIOUEHUS TONaJaHusl XJI0PCOAEpKAIIUX COSIUHEHUH (Hanpumep,
pacTBOpUTENIEH WM MOJIMXJIOPUPOBAHHBIX TU(EHUIIOB)

4. Kakoi BU/L OTpﬂﬁOTaHHbIX MaceJ HE CYUTAECTCA NPUTOAHBIM K pereﬂepaunu?

a.

0.
B.
I.

MOTOpPHBIE Maciia 6e3 Xjopa

HEXJIOPUPOBAHHBIE MUHEPAJIbHBIE THATEPMUUECKUE MacIa

THJIPaBIMYECKUE Macia ¢ HEOrpaHMUEHHBIM COJIep’KaHHEeM MOJIUXJIOPUPOBAHHOTO AUdeHnna
MOTOpHBIE Macja ¢ OTPaHUYEHHBIM COJIEPKaHUEM XJI0pa

5. Kakas 3 nepe4ncjJeHHbIX TEXHOJOTUH SIBJISACTCH HANJIYYIIeH JOCTYITHOMH TeXHOJIOTHeH
pereHepanuu oTpadoTaHHbIX Macen?

a.

TOJILKO pereHeparysi OTpabOTaHHBIX Macel OTOSIMBAIOIIMMHA 3€MIISIMU, C TTIOMOIIBIO
JAUCTUIIIIAINNA U XUMUYCCKHUX METOA0B, C ITIOMOIIBIO 9KCTPAKIIMKU PACTBOPUTCIISAMU U
JUCTUILIAIINN

TOJILKO pereHeparysi OTpabOTaHHBIX Macel ¢ TIOMOIIBIO THNICHOYHOTO HCTIAPUTEIIS B
COYETaHUH C PA3TUYHBIMU APYTUMH CIOCOOAMH TOOYHUCTKH, C TOMOILBIO
TepMoieachanbTH3ANN

TOJILKO ITPOMBIBKA BOJIOH NMPH TOOUHCTKE OTPAOOTaHHBIX MaceJ, C TOMOLIbIO MPSMON
KOHTAKTHOM I'MJIpOTr€HU3aIIH

TOJIBKO pereHepalys oTpabOTaHHBIX Macell C MOMOIIbI0 00padOTKU LIEI0YbI0
(KayCTHYECKOM COJI0M) U OTOCIUBAIONITUX 3EMETTh

Tr00ast U3 TIEPEUNCIICHHBIX TEXHOJIIOTHH, BKITIOYAsi pereHepaIfio OTpaOOTaHHBIX Mace ¢
TIOMOIIBIO IKCTPAKITUH PACTBOPUTEIIEM



6. C kakoil IKAaJI0il J0JI5KeH BLIOUPATHCA MAHOMETP IJIsl MK3MePeHus1 pado4yero 1aBJeHUs:
a. YtoOsI penen u3MEpeHus: HaXOAUIICS B OJTHOM TPETH LIKaJbI.

YroOsI peaen n3MepeHusi HaXOAMUIICS BO BTOPOM TPETH IIKAJIBI.

Uto0bI npeiest n3MepeHus: HaXOJUIICS B KOHIIE IITKAJIbI.

UrtoObI npeest u3MepeHus He MPEeBbIIaN ABYKpaTHOE pabouee 1aBiIeHue.

UtoO0sbI npeies n3MepeHus: He MPEeBbIIIaN OTYyTOpaKpaTHOE paboyee JaBliCHHE.

HOR S

7. B kakuXx ciy4yasix mepcoHaJ J0JKeH ObITh o0ecrneyeH He00X0AUMbIMM CPeICTBAMHU
HHIAMBUYAJIbHOM 3aIUTHI?
a. Ilpu HanMuuu B MPOAYKIIMH, TEXHOJIOTHYECKUX arlaparax, pe3epByapax U IPYrux eMKOCTIX

CEpPOBOAOPOIa MM BO3MOXKHOCTH 00pa30BaHMs BPEIHBIX BEIECTB IIPH T10Kapax, B3pbIBax,
HAPYIICHUH Te€PMETUYHOCTH EMKOCTEH U IPYTHX aBapHUHBIX CHTYaLUsIX.

Beck nepcona, paboratomuii B Heprera3oBoM KOMILIEKCe, T0JbKeH ObITh obecnieuern CU3.
B cnyuasx oOHapy>keHUsl BPEIHBIX BELIECTB U IPUMECEN B MIPOIYKIUH.

Ecnu Bo3MOXXHO 00pa3oBaHue BPEIHBIX BEIIECTB MPU CMEIICHUH MPOTYKIIHH.

I[pu cpabaTbiBaHUM JATYUKOB 3ara30BaHHOCTH.

B OoRE QO

8. Kak no/iskHa paGoTaTh NPUTOYHO-BBITSKHAS BEHTU/ISIIUS NPH KPYIJI0CYTOYHOM
NMPOBEAeHUN AHAJIN30B B XUMHYECKOM jjaboparopuu?

a. JI0JDKHA paboTaTh KPYrJIOCYTOYHO;

0. IOJDKHA BKIIOYATHCS MEpe]] HayalloM aHain3a

B. JIOJDKHA BBIKJIFOYATHCS MO0 OKOHYAHUU aHalln3a

I. JOJDKHA paboTaTh ¢ epepbhiBaMu

9. Pa3peiaercs Jid NPOU3BOAUTH PadoThl B XUMHYECKOI J1a00paTOpuu NPH HEHCIPABHOMI
BEHTHJIAUHU?

a. 3ampemniaercs

0. - paspemiaeTcst IpH OTKPHITHIX OKHAX U JBEPSIX

B. - pa3pemiaercs Mo yKa3aHHIO 3aBeyrolel 1adopaTopueit

I. - pa3pelaercs B MPOTHUBOTa3e

10. Kakum 00pa3oM [J0/15KHBI IPOBOIAUTHCS PA0OTHI, CONMPOBOKIAIOIIMECH BbIACTCHHEM
BPEAHBIX NAPOB U ra3oB?
a. B BBITSDKHBIX IIKa(aX, OCHAIEHHBIX BBITSDKHOW BEHTUIISAIMEH
0. Ha pabo4MX CTOJaX B MPOTUBOIa3ax
B. Ha JabOpaTOpHBIX CTOJIAX
I. B CHEIHaJIbHOM OMEIICHUH
11. OT yero He0OXOAUMO 3AIUIIATH DOYKH ¢ XMMHUYECKUMHM BelllecTBaMu?
a. Ot nonasaHus BiIary.
OT neiicTBUS COTHEYHBIX Jy4Yel U OTOMUTENbHBIX MPHOOPOB.
OT neiicTBUS OTPHULIATENIBHBIX TEMIIEPATYD.
Ot xu1eHus.
Ot Bcero BIIIENEPEUUCIEHHOTO.

H 0RO

12. B xakuXx ciay4asix He J0IyCKaeTcsl COBMECTHOE XPaHEHHEe BelleCTB?
a. XHUMHYECKOC BSaHMO}IeﬁCTBHe KOTOPBIX MOKET BBI3BATH ITOXKApP WJIN B3PLBIB.

0. KOTOpble XUMUYECKU B3aUMOACHCTBYIOT APYT C IPYroM;
B. KOTOpBIE IPU XPAHEHUU BBIICIIAIOT Maphl U Ta3bl;
I. KOTOpBIE IIPU XPAHEHUHU BBIJCISIOT TEIIO0



13. Kakue BemiecTBa He pa3pemiaercsi XpaHUTh B OJJTHOM MOMeEIIEHUH C
JIETKOBOCILJIAMEHS IOIIMMUCS BellleCTBAMM, ;KUPAMH M MACJIAMHU MJIU MEPEeHOCUTb UX
COBMECTHO?

a. JKungkwuit a30T;

0. XKunkwuii kuciopon;

B. CousiHyI0 KUCIOTY;

r. CepHylo KUCIOTY.

14. Kyna Heo0X0aMMO CJIMBATH BCe OTPA0OTAHHbIE XUMUYECKHE PeAKTUBBI U BpPeJIHbIe
Bemecrsa?

a. B CIELHATILHO MPEeIHAa3HAYCHHbIE AJIS1 ’TOT0 MAPKUPOBAHHBIE EMKOCTH.

0. 3ampelaeTcs CIUB yKa3aHHBIX IPOAYKTOB B PAKOBHUHBI.

B. B CIELMAJILHO MPEAHAa3HAUYCHHBIE I TOTO PaKaBUHBI.

I. 3alpellaercs CIUB YKa3aHHBIX MMPOJYKTOB B MAPKUPOBAHHBIE EMKOCTH.

15. Kakue BemecTBa oTHocaATcs k JIBJK?
a. Meran u rieHTaH
0. beH3uH u kepocuH
B. CepoBoAOpOa U YIIIEKUCIIBIN Ta3
r. Meran u a3ot

16. Kak Ha3piBaeTcs BUA MacJia, IPUMEHAEMOI0 ISl CMa3KH 3y04aThIX Nepeaad pa3jin4Horo
THIIA MAIIMH ¥ MeXaHNu3MOB?

a. TypOunnoe;

6. TpancMuCCHOHHOE;

B. MHaycrpuanbpHOE;

r. Iumuanposoe;

17. Kak Ha3bIBaeTCHA CWJIA CONPOTUBJICHUS CMEILEHUIO OHOI0 CJI0Sl KMIKOCTH OTHOCHUTEILHO
aApyroro?

a. IlmoTHOCTB;

0. Bs3kocTs;

B. TekydecTs;

r. IIpokaunBaemocTts;

18. YeM 10.1:kHBI OBITH 00ecnedeHbl PA0OTHMKH OMACHBIX MPOU3BOICTBEHHBIX 00bEKTOB?
a. CepTI/I(bI/IIII/IpOBaHHI)IMI/I cpeacTBaMu HHHHBHHY&HBHOﬁ 3alInuThl, CMbIBAOIIINMHU 1

00€e3BpEKUBAIOLIUMH CPEACTBAMH.

IInakatamMu, THCTPYKLUSAMHU U JIUTEPATYPOU 11O CIIEHUAIBLHOCTH.

CMBIBaIOIUMH 1 00€3BPEKMBAIOIIMMU CPECTBAMHU.

CepTuduupoBaHHBIMH CPEJCTBAMU MHIMBUAYATbHON 3aIIUTHI.

WMHayBHyaIbHOM anTeuKoi U N30JUPYIOIIUM IPOTUBOTA30M.

H 0RO

19. Conep:xanne KaKuX MOKa3aTeJed Ha pad0oYHX MeCTax ONMacHOr0 NPOM3BOJACTBEHHOI0
00beKTa He J0JIKHBI PeBbIIATH YCTAHOBJICHHBIX NPeAeI0B U HOPM:

a. BpenHbIX BelecTs B BO3AYyXE.

6. YpoBHH mIyma.

B. BuOparmuii.

r. Jlpyrux BpeaHbIX (aKkTOpOB.



20. YeM 10/12xkHBI OBITH 000PY10BAHBI POU3BOACTBEHHbIE 00BEKTHI M0 YCTAHOBJIEHHBIM

HOpMaM:
a. CaHuTapHBIMM I1IOCTaMH.
0. Amnmapartamu (ycTpoiicTBammu) i obecriedeHusi paOOTHUKOB MTUTHEBOU BOJIOM.
B. KomHaramu oTasbixa.
r. Mecramu U1 KypeHus..
1. Bcem nepedncieHHbIM.

21. C xaKoii KAJIOH J0JI:KeH BHIOMPATHLCS MAHOMETP /IJIsl H3MepPeHUus padoyero 1aBJIeHUs:

a.

B 0RO

YtoObl npeies1 n3MepeHusl HaXOAUJICS B OJJHOU TPETH IIKAJIbI.

YtoObl npees n3MepeHusl HaXOAUJICs BO BTOPOIl TPETH ILIKAJIBI.

YtoObl pe/es n3MepeHusl HaXOAUJICS B KOHIIE IITKAJbI.

UrtoObI npeiest u3MepeHus He IPEeBbIIIall ABYKpaTHOe pabouee JaBiIeHUE.
Uto0sbI npeen u3MepeHus: He MPEeBbIIIaN OJIYyTOpaKpaTHOE paboyee JaBliCHHUE.

22.KakuM crocooom H606X0)]I/IMO nepeJimBaTb XUMHYECCKHE BeHIeCTBa?

a.

OTKpBITBIM €cITOCOOOM TIpH paboTe NPUTOYHOBBITSHKHON BEHTUJISIIIAN, €CITH PaOOTHI
MPOBOJATCS B IOMELIEHHUSX.

OTKpPBITHIM CIIOCOOOM TPHU paboTe Ha OTKPHITOM Bo3ayxe ¢ ucnoiabzoBanuem CU30/I.
3aKpbBITBIM CLIOCOOOM TIpU paboTe MPUTOYHOBBITSKHON BEHTHIIALIUU, €CIIA PAOOTHI
MIPOBOJATCS B IOMEILICHHUSIX.

3aKpbITBIM CIOCOOOM TIpU pabOTe Ha OTKPHITOM BO3TyXE.

JIroObIM U3 BBIIICNIEPEUHCIICHHBIX.

23. UT0 He OTHOCUTCS K XHMHYECKHM ME€TOdaM perecuepanum.

a.

0.
B.
T.

KHCJIOTHasi 00paboTKa

IIEII0OYHOE BO3ACHCTBUE
BOCCTAHOBJIEHWE THPUIAMUA METAIIIOB
CEJIEKTUBHOE PaCTBOPEHUE

24. Cnioco0bl pereHepanuy MaceJl B 3aBUCMMOCTH OT IPUMEHseMOro 060py10BaHusl, BU1A
BO3/1efiCTBHS, XHMH4YECKOI'0 PeareHTa, KI1acCH(PUIUPYIOTCH KAK:

a.

0
B.
r

¢buznueckue
(U3NKOXUMHUYECKUE
XUMHYECKHE
(bu3NKOMEXaHNYECKHe

25.4T0 OTHOCAT K 0TPa0OTAHHBIM MacJjam:

a.

KHUAKOCTHU U3 HC(l)TI/I HJIN UCKYCCTBCHHOT'O IIPOUCXOXKIACHUA, OBIBILINC B IMPUMCHCHUH B
Ka4ueCTBC CMAa30YHOT'O UJIK CIICHHUAJIBHOTO MaTCpHralia, yTpaTUBIINEC KAa4Y€CTBA
KHUAKOCTHU OBIBIIIKC B IMPUMCHCHUH YTPATHUBIINC KAaUCCTBA

KHUAKOCTHU U3 He(bTI/I HJIN HCKYCCTBCHHOI'O MTPOUCXOKACHUSA, IPUMCHSACMBIC B Ka4YCCTBC
CMa3049HOI'0O UJIK CTICHHUAJIBHOI'O MaTCpHraia, HC YTPATUBIINC KAYCCTBA

26. CpeHuii BbIX0J] pereHepHPOBAHHOTO MACJIa U3 0TPAOOTAHHOTO COCTABJISIET:

a.

0.

B.

70...85%
30...45%
90...95%



27. llpumeneHue neHTpUPyYr odecrneynBaeT 0UYMCTKY Macesl 0T MeXaHHYeCKHX MpuMecei mo

macce /10:
a. 0,005%
6. 0,05%
B. 0,015%

28. UTo He OTHOCAT K (pU3MUeCKHM METO/1aM pereHepanuu:
a. OTCTauBaHUE
0. cemaparus
B. (uiabTparus
I. TEPMOBaKyyMHas CyIIKa

29. UTO0 OTHOCAT K (PM3MYECKOXUMHYECKHM MeT0/1aM pereHepamnum:
a. amcopOmus
0. Koarynsauus
B. TEPMOBAaKyyMHas CyIIKa
I. CEJIEKTHBHOE PaCTBOPEHHUE
Jl. OTCTaWBaHUE

30. ObopynoBanue 1Jisi pu3nyecKUX METOI0B pereHepanum:
a. OTcTOMHMKH

[M'uponukIIoHbI

Lentpudyru

DIIEKTPOOUUCTUTEIN

MaruuTHbIe OYHCTUTEIN

o X 3w

KuciorHeie peakTopsl

31. CTouMOCTb BOCCTAHOBJIEHHBIX MacCeJl 6y}1eT HHUKE CTOUMOCTH CBEKUX MacCeJl Ipu

NPAKTHYECKH OJJHHAKOBOM HX Ka4yecTBe Ha:
a. 40-70%

6. 10-20%
B. 20-30%



Mpuaoxenne Ne2 KasennapHunlii yueOHbIN rpadpuk
Kanenmapusiii yueOnblil rpaduk o0ydeHus 160 akageMruueckux 4acoB.

Ne
n/a

HaunMenoBaHve TUCITUTUIMHBL
(Moyist)

Kon-Bo
4acoB

YueOHbIC THU 00yUCHUS
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4

5

10

11
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14

15

16

17

18

19

20

Bsenenue

OCHOBBI S KOHOMHYECKNX 3HAHUH

Oxpana Tpyna

UepueHue

DNIEKTPOTEXHUKA U AJIEKTPOHHKA

Texuunueckas MexaHUKa

MarepuanoBeieHue

be3onacHoCTh JKU3HEAEATENHbHOCTH

O XN g~ W

CIIEHUAJIBHASI TEXHOJIOT' U

-
©

[TPON3BO/JCTBEHHAA
[TPAKTUKA

-
-

Koncynbranus

-
N

KBasindukaroHHbli S5K3aMeH




