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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1. HopMaTuBHBIEe IPaBOBbIe OCHOBAHUS Pa3pPadOTKH MPOrPaMMbI

HopmatuBHYO MpaBoBYIO OCHOBY pa3pabOTKH MPOTPaMMBbI COCTABIISIFOT:

®enepanbHblii 3ak0H 0T 29 nexadpst 2012 r. Ne 273-03 «O6 obpazosanuu B Poccuiickoit @enepa-
N,

[Tpuka3 MunuctepctBo npocsemenuss PO ot 26 asrycra 2020 r. Ne 438 «O0 yrBepxknaenun Ilo-
ps/iKa OpraHM3alUu M OCYIIECTBICHUS O0pa30BaTENbHOW JESATEIBLHOCTH IO OCHOBHBIM IPOTrpaMMaM
poecCHOHATEHOTO O0yUYCHUSY;

[Tpuka3z MunucrepctBo npocsenieHuss PO ot 14 uromst 2023 1. Ne 534 «O06 yrBepxaeauu [lepeuns
npodeccuii paboUmx, MTOMKHOCTEH CIYX aIIUX, IO KOTOPBIM OCYIIECTBISETCS MpodeccCuoHanbHoe 00y-
YCHUE.

[Tporpamma pazpaboTana Ha OCHOBE PO(ECCHOHANBHBIX CTAHIAPTOB!
[Tpodeccuonanbublii cTangaptT «PaOOTHUK TEXHOJIOTMYECKUX YCTAaHOBOK (ammaparoB) He(TSHOU

OTpaciiny, YTBEPKIAEH NpuKkazoM MHUHUCTEpCTBa TpyAa U COLMaIbHOM 3amuThl Poccuiickoit denepanuu
ot «19» okTs0pst 2021 r. Ne 731H).

1.2. OcHoBHasi HeJIb NePeNnOAroOTOBKH 10 porpaMmme

npodeccCuoHaIbHOE 00YUYCHHE JIUII, YK€ UMEIIKX Ipodeccuto paboyero, npodeccun pabouux, B
HEJISAX TMOTYYEeHUsI HOBOU npodeccuu pabodyero ¢ y4eToM noTpeOHOCTEH MpOU3BOJICTBA, BHIA PO eccH-
OHAJIBHOM JESTETLHOCTH.

1.3. TpeGoBanusi K ONbITY NPAKTHYECKOH PadoThI ciaymiaTes

HE MCHEE IIECTH MECsIEeB 1o mpodeccuu ¢ Oojiee HU3KUM (TIPEIBIIYITIM) Pa3psiioM 3a HCKITFOUe-
HUEM MHHUMAJIBHOTO pa3psijia, YCTAHOBJICHHOTO B OpPraHU3alluK TPU HAIUYUAU CpeaHero mpodeccro-
HaJIbHOI'O 00pa3oBaHUs

He menee oqHoro roza mno npodeccuu ¢ 6oee HU3KUM (MIPEIBIIYIIAM) Pa3psioM 3a HCKIIFOUCHHEM
MUHHMAaJIBHOTO pa3psijia, YCTAHOBICHHOTO B OpTaHHU3alNH, U IPOIIEAINX IpodeccnoHaIbHoe 00yde-
HUE

1.4. ®opma o0yveHuUst — ouHas

1.5. Kpanudukanusi BbINyCKHUKA
Anmaparauk okucienus 4-6 paspsina (4-i kBaTupUKAIMOHHBIA YPOBEHB)



2. XAPAKTEPUCTHUKA TIPO®ECCHOHAJBHOM JEATEJIBHOCTHA
BBIITYCKHUKOB U TPEFOBAHUM K PE3YJIbTATAM OCBOEHMSI
ITPOI'PAMMBbI

2.1. Obs1actu 00beKTa NpodhecCHOHAIBHOM 1eSITeTbHOCTH
Oo0vexmul npogheccuonanbHoll 0eameabHOCmU 8bINYCKHUKOG:
Brimonnenue padot no npogeccun padodero 10431 AnmapaTunk OKUCICHHS

B pesynbrare ocBoeHus [IporpaMMebl cirymiatenb JOJKEH O0IanaTh CICAYIONUMHU KOMIETEHITHS-
MH:
IIK 1.1. Obecneuenre TEXHOIOTMUECKOTO MIPOLIECCa HA TEXHOJIOTMYECKUX YCTAaHOBKAX

2.2. KpaanpukanmoHHble XapaKTePUCTHKHU NPO(ecCHOHAIBLHOM esiTeIbHOCTH

Anmapartuuk okuciacHus 4-6 paspsaa (4-ii kBanu(pUKAIMOHHBIN YPOBEHB) 00/IMCEH:

yMeThb:

— COMOCTaBJATh (DaKTHUECKHE IOKa3aHUs TUCTaHIMOHHOro myibTa ympasienus KWUIInA u
ACVYTII ¢ mapamerpamu paboThl 000PYIOBaHUS, YKa3aHHBIMU B TEXHOJIOTHYECKOM PETJIaMEHTE TEXHO-
JIOTUYECKHUX YCTAaHOBOK;

— BBIABIISITH OTKJIOHEHHSI OT PETJIaMEHTHBIX IOKa3aTeliel MmapaMeTpoB paboThl 000pyIOBaHUS
TEXHOJIOTUYECKUX YCTaHOBOK;

— npumenaTs HTJ[ mist perynupoBaHusi napaMeTpoB TEXHOJIOIMYECKOr0 MpoLecca TEXHOJIOrnye-
CKMX ycTaHOBOK 1o nokazanusim KUIIuA, ACYTII,

— IPOU3BOJUTH 00pabOTKY pe3ysbTaTOB M3MEPEHUI 0OBEMOB MOCTYNUBLIMX ChIPbS, PEAr€HTOB,
KaTaJu3aTopoB, NMPUCAIOK, TOIUIUBHO-3HEPIETUUECKUX PECYPCOB U 00BEMOB BBIX0Jla TOTOBOM MPOIYyK-
LIUU TEXHOJIOTHYECKUX YCTaHOBOK;

— MPUMEHSTH PEryJSITOPBI U1l IEPEKIIOUEHUI C pyYHOTO Ha aBTOMAaTUYECKUi (C aBTOMATHYECKO-
IO Ha Py4YHOI) PEXUM YIPABICHUS TEXHOJOTHYECKUM MPOLIECCOM HAa TEXHOJIOTMUYECKUX YCTaHOBKAX;

— npumenatb HTJ[ nns ananusa nokazanniit KUIInA u ACYTII TexHOJIOrMYECKMX YCTaHOBOK;

— COCTaBIISITh MaTEpHUAIbHBINA OanaHC MO MOTOKaM TEXHOJOTHYECKHX YCTaHOBOK JUISl HEIIOMYIIe-
HUS OTKJIOHEHMS TEXHOJIOTUYECKOTO PEKHUMA;

— npumensaTs HTJ] st ananu3a pe3yabTaToB Ja0OPATOPHOTO KOHTPOJSL MPOO CHIPHSA, MOTYIPO-
IYKTOB, TOTOBOM NPOAYKIIMHM TEXHOJOTUYECKUX YCTaHOBOK;

— MPOU3BOJUTH OTOOp HPOO CHIPbS, MOITYHPOAYKTOB, TOTOBOM MPOAYKIHUH TEXHOJOTHYECKUX
YCTaHOBOK CEpTU(PUIIMPOBAHHBIMU MPOOOOTOOPHUKAMHU C YUETOM CHEIU(PUKU [TEpEKaunBAEMOM CPEIbl;

— BBIABJIATH MECTA YTEUEK ChIPbs, KaTAIIU3aTOPOB, PEAreHTOB, NPUCAIOK, ITOIYIPOAYKTOB, TOTO-
BOM NMpOJyKLMHU Yepe3 (praHLeBble U pe3b00BbIE COEANHEHHS BEHTUIIEH IIPU OCTAHOBKE, ITYCKE U BBIBOJIE
Ha PEeKUM €JUHUYHOTO 000pyA0BaHuUs, OJIOKOB (OT/EIEHNI) TEXHOIOTMUECKUX YCTAHOBOK U YCTAHOBOK
B LIEJIOM.

3HATh:

— TEXHOJOTHYECKHI PErIaMEHT TEXHOJIOTHYECKUX YCTaHOBOK;

— TEXHOJIOTUYECKHE MTPOLIECCH], TPOBOAUMBIE HA TEXHOJIOTMYECKUX YCTAHOBKAX;

— (PUBHMKO-XMMHUECKUE CBOICTBA aOCOPOUPYIONINX KHUIKOCTEH M TOTOBOTO MPOIYKTA;

— ycrpoiictBo KUIInA, ACYTII, 3anopHO-peryinpyomei apMaTypbl TEXHOJIOIMUECKUX yCTaHO-
BOK;

— METOABl YCTPAHEHUsS OTKIOHEHUS MapaMeTpoB paboThl 000pYJOBaHUS TEXHOJIOTHYECKUX YCTa-
HOBOK OT PEIVIAMEHTHBIX 3HAUECHUH;

— CIIOCOOBI PEryIMPOBaHUS TAPAaMETPOB pabOTHI 000PYIOBaHHS TEXHOJIOTHYECKUX YCTaHOBOK;

— TEXHOJIOTHYECKHE MPOIIECChl, TPOBOAUMBIE HA TEXHOJIOTHYECKUX YCTaHOBKAX;

— MpHUEMbI OKa3aHUs NEPBON MOMOIIM MTOCTPAJAABIINM Ha MPOU3BOCTBE;

— TpeOoBaHUs OXpaHbl TPYy/a, MPOMBILIUIEHHOM, MOKapHON U IKOJIOTUYECKOM 0€30IacHOCTH.



3. VUEBHBIN IIJIAH

HNupexc HaunmeHoBaHMe TUCHUTLIUH ®opma YueOHasi HATPY3Ka o0y4awmmuxcsa (dac.)
(Mopny.Jieil), NPaKTHK npomexky- | Becero | CamocrosnTenbHas | O0s3aTejbHasi ayAUTOP-
TOYHOH pabora Has
aTTecTaluu BCEro B T.4. J1a0.1
3aHATHI | IPAKTHYECKUX
3aHATHI
OI1.00 O61menpogeccHOHANIBHBIN UK 10 0 10 4
OI1.01 | OxpaHna Tpyna 3 10 0 10 4
IIM.00 | ITpodeccuoHaIbHbIE MOTYJIN 126 0 126 114
IIM.01 | BeinosiHeHne padoT mo pagouei 126 0 126 114
npodeccun 10431 AnnmapaTymnk
OKHCJICHHS
MJK. | Opranuzauus padoTbl 3 30 0 30 18
01.01 | ammapatumka
III1.01 | IIpousBoacTBeHHAS 3 96 0 96 96
MIPaKTHKa (CTRXKUPOBKA)
HA | UroroBas arrecranust 8 0 8 0
4. KAJIEHJIAPHBIU YYEBHBIU 'PA®UK
Hrzexc HaineHoBaHIe JINCIHTLTIH Yacos mo 1 Hegens 2 Hegenn 3 Hegenn 4 Hegensn
(Moayeii), MpAKTHE ¥ 1|2 [(3|4|5]|6[01|2|3)4|5|6[1])2]3|4|5]|]6|1|2[3[4)5
OIL0D | OfmenpodeccHoHATEHBIT KT 10 2|0[(2(0D]0 2|0[(2|0]0 2(0(0)j0jJ0OjOjO0O]J]O)O]|0O]0O
OILOL |Oxpana pyna 10 2 2 2 2 2
IIM.00 ([podeccuoHaTbHbIE MOV 126 8|4(8|4| 8|08 |4/ 8|4 | 8|08 |4|8|6|8|0)8|4[8[8|0]0
Bremoasemie pador mo padogeii
IIM.01 (mpodrecenm 10431 AnmapaTans 126 8 8(4(8| 0|8 | 4(8|4|8 |08 (4| 8|6 |8(0(8|4]|8]|8 0|0
ORHCJIEHIIA
MIOEK. |Oprammama paboTs: 30 1 1 1 4 P 4
01.01 |armapaTma
mrop |[POVSBOACTEHHAA MpaKTinia % 8 8 8 8 8 8 8 g g 8 8|8
(cTaxmIpoEKa)
HA  |Hrorosam aTrrecrammsa g B
HTOT'O, uacos 144 3 g 6 8 0




5. PABOYASI TIPOTPAMMA YYEBHOM JUCIIUILINHBI
OI1.01 OXPAHA TPYJIA

1. OBIIASI XAPAKTEPUCTHUKA ITIPOT' PAMMBbI YYEBHOM JUCIHUIIINHBI

1.1. O6saacTh NpUMeHeHHsI TPOTPAMMBI

VYyebOnass mucnumuinHa «OxpaHa TpyJaa» BXOAHWT B OCHOBHYIO MPOrpamMmy HpodhecCHOHATBLHOTO
oOydeHHs: — mporpamMma Npo(ecCHOHaTBLHON MepernoAroToBku 1o mpodeccusim padounx «10431
ArnmnapaTyuk OKUCIEHUSD).

1.2. Heap u njiaHUpyeMble pe3yJibTATHI 0CBOEHUsI U CHHUILIMHBI.

B pesynbpTaTe 0CBOCHHS TUCIMIUIMHBI O0YYAIOIIHICS JOHKEH YMETh.
— JIEMCTBOBATh B ABaPUHHBIX CUTYallHsl COTJIACHO IJIaHAM JIMKBUAALMU aBapyil;
— cobmogaTh mpaBuia 0€30MaCHOCTH TPY/Ia, IEKTPO-, TOKAPHON U ra300€30IMaCHOCTH.

B pe3ynbrare ocBOEHUS TUCIUTLINHBI 00yJaIOIIUICS TOJDKEH 3HATD!
— TMpaBWJIa MOXApHON 0OE30MaCHOCTH U TYLICHHS I0KapoB, MpaBUjia MOJIb30BAHUS MPOTUBOIMOKAPHBIM
WHBEHTapEM;
— mpaBuia 0€30MaCHOCTH TPYZAa, MPOMBINIJICHHONW CAaHUTApPHH, MTPaBHia OKa3aHUs MEePBOM MOMOIIU MpU
HECYACTHBIX CIy4asiX, MHCTPYKLHUH IO MpaBuiiaM 0€30MacHOCTH U ra300€30MacHOCTH, JCHCTBUS MpU aBa-
puu,
— BO3MOXXHBIC TIOCIJICJICTBUSI HECOOJIFOACHUS TEXHOJIOTHYECKUX IPOIECCOB M MPOU3BOJICTBCHHBIX HH-
CTPYKUMH TOTYMHEHHBIMH pPaOOTHHUKAMH (IIEpCOHANIOM), (aKkTHUYECKHEe WM MOTEHUIHUAIbHBIE MOCIE/-
CTBUSI COOCTBEHHOM JeATENLHOCTH (WUIM OC37CHCTBHSI) M MX BIUSHUE HA YPOBEHBL 0€30MIaCHOCTH TPY/Q,;

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCLHUILIMHBI
2.1. O6beM yueOHOI JMCHMIJIMHBI M BUAbI Y4e0HOI padoThl

Bup y4yeOHoii padoThI O0BbeM yacoB
CymmapHasi yueOHasi HArpy3Ka BO B3aHMO/IeiiCTBHHM ¢ NIpenojaBarteieM 10
Camocmoamenvnas paboma 0
O0bem 00pa3oBaTeIbHOI IPOrPaMMBbI 10

B TOM YHCIIE!

TEOpeTHYeCcKoe 00yUeHue 5
MIPAKTUYECKHE 3aHATHS (€CJIM IPEyCMOTPEHO) 4

IIpoMe:xxyTOYHAast aTTecTanus (3a4er) 1




2.2. TemaTnuyeckuii IVIaH U co/iep:KaHNe y4eOHOH TUCHMILINHBI «OXpaHa Tpyaa»

HaumeHoBaHue Conep:kanue y4eOHOIro MaTepHaJia, JadopaTopHble U MPaKTHYecKne padoThbl, CAMOCTONATEIbHAS padoTa O0bem
pa3iesioB M TeM 00y4armmxcst 4acoB
Tema 1.1. IIpaBoBbie 1 | Conep:xxaHue 2
OpraHu3anMoOHHbIE 1 [TpaBuiia 1 HOpPMBI IO TEXHUKE O€30IIaCHOCTH, MPOU3BOACTBEHHON CaHUTAPUH, IPOTUBOIOXKAPHON 3aIUTE U UX 1
ocHoBbl OT B P® HazHayeHue. OcHoBHbIe TpebGoBanus denepaabHBIX HOPM M MPaBUI B 00JIACTH IMPOMBIIUIEHHON 0e30MacHOCTH
«[IpaBuna MPOMBIIIIICHHOW 0€30MacHOCTH MpPU MCIOIB30BAHUU 00OPYAOBaHUS, pabOTAIOMIETO MO H30BITOYHBIM
JIABJICHUEM).
2 [IpaBuia BHYTPEHHETO TPYAOBOTO pacropsika. Pexxum tpyna u otneixa. OrpaHHueHHUs] CBEPXYpPOUHBIX paloT. 1
Oxpana Tpy/ia )KeHIMH ¥ noApocTKoB. OTBETCTBEHHOCTH 3a HapyIIeHHsI 3aKOHoJaTeNbeTBa B o0nactu OT
IIpakTHYecKue 3aHATHS 1
3 TpeGoBanus obecriedeHust 6€30MACHOCTH IPU IKCILTyaTalluK, PEMOHTE, TEXHUYECKOM OOCITY>KUBaHUH TEXHOJIOTH- 1
YECKOro 00OpYy/IOBaHUS U TEXHOJOTMYECKMX TPYOONpOBOJOB, 000pYyIO0BaHUS, pabOTAIOIIEr0 MO U30bITOUYHBIM
JTABJICHHEM XMMHYECKH OMACHBIX MPOU3BOJICTBEHHBIX O0OBHEKTOB.
Tema 1.2. Opranusauus | Cogep:xkanue 2
pa6or mo OT u Texnuke 4 Cnyx06a OT Ha mpeanpusTHH: HHCTPYKIIUN, HHCTPYKTAXH, 00ydeHue paboTHUKOB, KabuneTsl u yronku OT, mpo- 1
0€e30IacHOCTH Ha Tpej- Bepka 3HaHui TpeboBanmii OT
NPUSATUA Cucrema ympasnenuss OT (CYOT) Ha npennpusiTUH: MOHATHE, 3aqau, (QyHKIHH, TpeOOBaHMS MO pa3paboTKe,
MIPUMEHEHHUIO, OLIEHKE U COBEPIICHCTBOBAHUIO
5 [Tpon3BOICTBEHHBII TpaBMATHU3M: IPUYUHBI, METOABI MPOPUIAKTUKHU, KIAaCCU(PUKAIUS TIPOU3BOJICTBEHHBIX TPABM. 1
ITpodeccnonanbHble 3a00J1€BaHUS
CpenctBa MHAMBUAYAIBHON M KOJUIEKTUBHOM 3aIIUThl paboTatomux. TpeOoBaHUS MO XpAaHEHUIO U IKCILTyaTal[uu
Cn3
Tema 1.3. YcaoBus Conep:xanue 2
TpyAa. besonacHoe 6 OmnacHble U BpeAHbIE TPOU3BOACTBEHHBIE (PAKTOPHI Ha pabovyeM MecTe, MX BO3/IEHCTBHE HAa OpraHU3M YeJIOBEKa. 1
NPOU3BOJACTBO padoT TexHOreHHbIe aBapuu U KaTacTpodbl
be3zonacHOCTh TEXHOJOTMUECKUX MPOILIECCOB, 000pYIOBaHUS U UHCTpyMeHTa. [IpaBuia mpoBeieHUs! OTHEBBIX U
ra3oornacHbIx pabot, paboT Ha BBICOTE.
7 [TpaBuiia mokapHOi 6€30MaCHOCTH U TYIIEHMS 110KapOB, MPaBUIIa MOJIb30BAHUS TPOTUBONOKAPHBIM HHBEHTAPEM.
IIpaBuia okazaHus EPBOU IOMOIIU
IIpakTHYecKkue 3aHATHS 2
8 WN3ydenune neicTBUi B aBapUIHBIX CUTYyalMsl COIVIACHO IJIaHaM JIMKBUAALMU aBapHil. 1
9 N3yuenune mpasui 0€30MacHOCTH TPY/IA, JIEKTPO-, TOKAPHOM M ra300€3011aCHOCTH 1
10 3auver 1
Bceero: 10




6. PABOYAS IPOI'PAMMA IMTPO®ECCUOHAJIBHOT'O MOAYJIA

BBIIIOJTHEHUE PABOT 110 PABOYEN NPO®ECCHUH 10069 ATIIMTAPATYUK OKUCJEHUAA

1. IACIIOPT PABOYEN MIPOT'PAMMBI ITPOPECCHUOHAJBHOI'O MOAYJIA

1.1. Ob6sacTh NPpUMeEHEeHHUS TPOrPAMMBI

PaGowass mporpamma sBJISETCS YacThlO OCHOBHOH 00pa3oBaTeNbHON  IMPOrpaMMBbI
npodecCHOHALHOTO O0y4eHHUs — TporpamMmMa MpoPEeCcCHOHATBHONH TMEPENOArOTOBKH IO
npodeccusm pabounx «10431 AnmapaTyuk OKHCICHUS.

1.2. Heau u 3axa4u MOAY sl — TPeOOBAHMS K Pe3yJibTATaM OCBOEHHMSI MOXYJISI

C uenbio OBIIQACHUS YKA3aHHBIM BHJOM NMPO(ECCHOHAIBHONW NEATEIIEHOCTH U COOTBETCTBY-
IOLIIMMHU NPO(ECcCHOHATBHBIMA KOMIIETEHIIMSMU 00Y4Yaroluiics B X0/1e OCBOEHUS NMpodheccuoHab-
HOT'O MOAYJISI IOJIKEH:

HMeTh NPAKTUYeCKHIl ONbIT:

— peryiMpoBaHHE MapaMeTPOB TEXHOJOTHYECKOIO IMPOIEcCa TEXHOJIOTMYECKUX YCTaHOBOK
10 TIOKa3aHUSM KOHTPOJIbHO-U3MEPUTEIbHBIX TpUOOpoB 1 aBTomMaTuku (nanee - KUIInA), aBToma-
TU3UPOBAHHBIX CUCTEM YIIPABJICHHS TEXHOJIOTHYEeCKUM npoueccoM (nanee - ACYTID).

— oOciyxuBaHue 000pyIOBaHHS TEXHOJIOTUIECKHAX YCTAHOBOK.

— KOHTpPOJIb KayecTBa U pacxo/ia ChIpbsi, PEareHTOB, KaTalu3aTOpOB, MPHUCAIOK, MOIYIPO-
JYKTOB, TOIUIMBHO-?)HEPI€TUYECKUX PECYPCOB, TOTOBOW MPOAYKLIMU HA TEXHOJIOTUYECKUX YCTAHOB-
Kax.

— BBIIIOJIHEHUE PAa0OT MO BBIBOAY B PEMOHT M BBOJY B 3KCIUIyaTallUIO IOCJIE€ PEMOHTA €/1U-
HUYHOI'0 000py0BaHus, OJOKOB (OTIEIEHH) TEXHOJIOTMYECKUX YCTAHOBOK U YCTAHOBOK B IIEJIOM.

yMeTh:

— COMOCTaBJAThH (PaKTHUECKHUE MOKa3aHHUs JUCTAHIMOHHOTrO mMynbTa ynpaienus KUIIMA u
ACVYTII ¢ nmapamerpamu paboThl 000PYIOBAaHUS, YKa3aHHBIMH B TE€XHOJIOIMYECKOM pErjaMeHTe
TEXHOJIOTHYECKUX YCTaHOBOK;

— BBISIBJISITH OTKJIOHEHHS OT PETrJIAMEHTHBIX TTOKa3aTeliel mapaMeTpoB padoThl 000PYA0BAHUS
TEXHOJIOTHYECKUX YCTAaHOBOK;

— npumensaTs HTJ[ nnist perynupoBanust mapamMeTpoB TEXHOJIOTHMUECKOTO MpoIecca TEXHOJO-
TUYECKUX yCTaHOBOK 1o nokazanusm KUITuA, ACYTII;

— MPOU3BOJUTH 00pPabOTKY pe3yJbTaTOB U3MEPEHUN 00bEMOB MOCTYIUBIIUX CHIPhS, pearcH-
TOB, KaTaJu3aTOPOB, MPUCATO0K, TOIUTMBHO-YHEPTETUYECKUX PECYPCOB U 0OBEMOB BBIX0JIa TOTOBOM
MPOYKLIHUH TEXHOJIOTMYECKUX YCTAaHOBOK;

— MPUMEHSTH PETYJIATOPHI I MEPEKIIOUCHUI ¢ PYYHOTO Ha aBTOMAaTUUYECKHI (C aBTOMaTH-
YECKOT0 Ha PYYHOM) PEXUM YIPaABICHHUS TEXHOJOTUYECKUM IIPOIIECCOM Ha TEXHOJIOTHYECKHUX
YCTaHOBKAX;

— npumensats HTJ] mis anamuza nmokazanuit KUITuA u ACYTII TexHOIOTHYECKUX yCTaHO-
BOK;

— COCTaBIISITh MaTEpUANBHBIN OamaHC MO MOTOKaM TEXHOJOTHYECKUX YCTAHOBOK JUIsI HEIO-
MYIIEHHUS OTKJIOHEHUS TEXHOJIOTMUECKOTO PEXKUMA;

— npumensaTs HTJl mis ananmza pe3ynbTaToB 1a00paTOPHOTO KOHTPOJIS MPOO CHIPHS, MOTY-
MPOJIYKTOB, TOTOBOM MPOIYKIIMU TEXHOJIOTUUYECKUX YCTAHOBOK;

— MPOU3BOJUTH OTOOP MPOO CHIPHSA, MOTYIPOAYKTOB, TOTOBOM MPOIYKIIUH TEXHOJIOTHIECKUX
YCTAaHOBOK CEPTHU(HHUIIMPOBAHHBIMU TPOOOOTOOPHUKAMU C YYE€TOM CHEIM(PUKHA TepeKaunBacMOM
Cpelibl;

— BBISIBJISITh MECTa YTEYEK CHIPhs, KAaTau3aTOPOB, PEareHTOB, MPHUCAIOK, MOJYIPOIYKTOB,
TOTOBOM MPOAYKITNHU yepe3 (raHmeBbie U pe3b00BhIE COSAMHEHUSI BEHTHIICH TTPH OCTAHOBKE, ITYCKE
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U BBIBOJIC HA PEXHUM €IMHUYHOTO 000pynOBaHMS, OJIOKOB (OT/AEICHUIH) TEXHOJOTHUYECKUX yCTaHO-
BOK U YCTaHOBOK B LIE€JIOM.

3HATh:

— TEXHOJOTUYECKUM PErIaMEeHT TEXHOJIIOTMUYECKUX YCTaHOBOK;

— TEXHOJIOTUYECKHE MPOIIECCHI, TPOBOIMUMbIEC HA TEXHOJOTUYECKUX YCTAHOBKAX;

— (QuU3UKO-XMMHUYECKUE CBOWCTBA a0COPOUPYIOLIUX KUIKOCTEH U TOTOBOTO IPOAYKTA;

— ycrpoiicteo KUIIuA, ACVYTII, 3anopHo-peryiaupyromnieil apMarypbl TEXHOJIOTHYECKHUX
YCTaHOBOK;

— METOJbl YCTPAaHEHHUS OTKIOHCHHS MapaMeTpoB pabOThl 00OPYIOBaHUS TEXHOJIOTUYSCKUX
YCTaHOBOK OT PErJIaMEHTHBIX 3HAYCHUH;

— CIOCOOBI PeryaupoBaHuUs MMapaMeTpoB paboThl 000PYAOBAHUS TEXHOJOTUYECKUX YCTaHO-
BOK;

— TEXHOJOTUYECKUE MPOIIECCHI, TPOBOUMBIE HA TEXHOJIOTUYECKUX YCTAHOBKAX.

1.3. Kosin4ecTBO 4acOB HA OCBOEHHE MPOrpaMMbl MPo¢ecCHOHAIBLHOIO MOIYJIS:

Bcero — 126 yaca, B TOM 4HCIIE:

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyuaromerocs — 126 gac, BKIIrovast:
00s13aTeNbHON ayIMTOPHON yueOHOI Harpy3ku odydaromierocs — 30 4acos;
IIPOM3BOJICTBEHHAs IPAKTHUKA (CTaXXUPOBKa) — 96 vacos.



2. CTPYKTYPA U COAEP KAHUE NPOPECCHUOHAJIBHOT'O MOJAYJIA

2.1. Coneprxanue o0ydeHus no npodeccuonaabHoMy Moyt (ITM)

HaumenoBaHue pa3aesioB
npodeccuoHaTbLHOI0
moxayias (ITM),
MEKIMCUMILIHHAPHBIX
KypcoB (MJAK) u Tem

Coaepsxanue y4eO0HOro MaTepuaJia, JJadopaTopHbie paéoThl M NPAKTHYECKHE 3aHATHS,
CaMOCTOSITeJIbHASA padoTa 00y4yarouuxcs

Oo0Lem
4acoB

MJK 01. 01. Opranusa-
uus padoThl annapar-
YHKA

Tema 1.1. Benenue
TEXHOJIOTHYECKOTO pe-
JKMMa C TOCTHIKEHUEM
Ka4yecTBa COIJIacHO
TEXHOJIOTHYECKOMY
peryiaMeHTy

Copaep:kanue

1

Krnaccudukanus, Ha3HaYeHHE, YyCTPOUCTBO U MMPUHITUIIBI PA0OTHI IPUOOPOB H3MEPEHUS: TEMIIEPATYPHI; TaBICHUS
rasza, BOJbl, XMMHUECKHUX PEareHTOB; YPOBHEH B arnaparax. Y CTpOWCTBO U MIPUHIIUITBI pa0OTHI CUCTEM CHTHAIH3a-
MU ¥ 0J10KHPOBOK. CIIOCOOBI PEryIMpPOBKH MTapaMeTpoB pabOThI 000PYIOBAHUS

CxeMbI CHaOKeHU S BO3AYXOM, HaPOCHa6)KeHI/IH, BO,I[OCHa6)KCHI/I${, TOIUTMBOCHAOKEHH S BHCKTpOCHa6)K€HI/IH, OTBOJa
KOHACHCATA I1apa

Cxembl JApCHAXAa, aBapHﬁHOFO c6poca JKUAKHUX U T'a30BbIX IIPOAYKTOB. Cxembl BO3Bpara HGKOHﬂHHHOHHOﬁ IIpoayK-
ouun. KaHaJII/BaIII/I?I — CXCMBbI 1 ITpaBHJia SKCILIyaTallun

OU3NKO-XMMUUYECKHE CBOMCTBA HEOPraHUYECKUX BellecTB. Llenb u opranuzanus npoBeaeHus J1a00OpaTOPHBIX aHa-
JIN30B.

[lepeueHb KOHTPOIMPYEMBIX HA TEXHOJIOTUYECKUX yCTaHOBKAxX NpoaykToB. CTII, TexHuueckue ycioBus Ha ChIpbe U
TOTOBYIO NIPOAYKIIUIO

OcHOBHBIE KaUeCTBEHHBIEC IOKA3aTEIN AJId OIIPCACIICHUA KAYCCTBA ChIPhA U MMOJTYHYaCMbIX ITPOAYKTOB. q)aKTopI)I,
BJIMAIOINHNEC HA MOJIYIYCHHUC TPOAYKIUHN C OTKIIOHCHUCM OT CTII

Ha3znauyeHne XuMHYIECKUX pPEarcHTOB. TexHomorus u O60py2[0BaHI/Ie JJI TIPUTOTOBJICHUSA U JO3UPOBAHUA paCTBOPOB
XUMHYCCKUX PCAIrCHTOB

CriocoObl 3aMepoB YPOBHSI JUIsl y4eTa KOJIMUYECTBa U pacxoa XMMUYECKoro peareHTa. HopMaTtuBHbIe 3HaUeHus pac-
X0Jla XUMHUYECKUX peareHToB. [lepecueT pacxoja B MacCOBbIE TOKA3ATENH

15

Knaccudukanus o60pyaoBaHus TEXHOJIOTMUECKHUX YCTAaHOBOK (TETNIOOOMEHHBIE annapaTsl; TpyodaTele neuu, Gpop-
CYHKH, TOPEJIKH; KOJIOHHBIE allllapaTsl, TUIIbI TAPEJIOK; PEAKTOPBI; pE3€PBYaphl, EMKOCTH; IPEAOXPAHUTENBHBIE U
perynupymomue kinanansl). Hasnauenue, ycTpoiicTBO U IPUHIMIIBI paOOThI TEXHOJIOTHYECKOTr0 000py/10BaHUSI.

TexHOJOrn4ecKrue CXeMbl TEXHOJIOTHUECKUX YCTAaHOBOK, BCEX €€ OJIOKOB ¢ 0OBSI3KOM BCEX aIrraparoB. TexHomoru-
YECKHUE MPOUCCChl OCHOBHBIX TCXHOJIOTMYCCKNX YCTAHOBOK

16

[IpaBuiia mprema Bojbl, apa, 3J€KTPOIHEPTUH, BO3/lyXa, HHEPTHOTO ra3a, peareHToB, KaTaJIu3aToOpOB U BCIIOMOTra-
TEJIbHBIX MAaTEPUAJIOB, TOIIUBA, CHIPbSl U TPOYUX MPOJIYKTOB

[TocnenoBarenbHOCTh MEPETIOATOTOBKH K MMYCKY, ITyCKa U BbIBOJA Ha pexkuM obopyaoBanus TY. CrocoOsl peryiu-
POBKH IapaMeTpoB pabOTh 000PYAOBAHMSL.
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17

Texnonornueckue kaptol. HazHaueHnue u ucnonb3zoBanue. [Ipou3BoAcTBEHHAS HHCTPYKIUS (TEXHOIOTUUECKHM pe-
TJIAaMEHT MO AKCIUTyaTallii 00bEKTOB MMPOU3BOJICTBEHHOTO Ha3HAYEHUS)

[TocnenoBaTenbHOCTD ONEpanuii Ipyu HOPMAJIbHOM OCTaHOBKE 000pyaoBanus. [IpaBuia u mopsok 0cBOOOKICHUS
anmnapaTroB ¥ KOMMYHHUKAIMI OT IPOAYKTOB, KaTaJIM3aTOPOB, aICOPOCHTOB U IPOYUX MaTEpHAJIOB.

[Topsimox mepenoAroToBKu 000pyJ0BaHUs K peMOHTY. [I[pudnHbI, BBI3BIBAIOIINE aBAPUHHYIO OCTAHOBKY 000pY/I10-
BAHMSL.

IIpakTHYecKue 3aHATHS 15
3-4 | CocraBneHue cxeMbl KOMMYHHKAI[Mi, CBSI3bIBAIOIINE TEXHOJIOTHUECKYI0 YCTAaHOBKY C IPYTMMH 00bEKTaMH 3aBOJIa
8-9 | Or6op npob
10 | IIpuroroBieHue pacTBOpa XMMHUYECKOTO pearcHTa
11- | Pacuer pacxojma peareHta Ha 00beM padouero MpoaAyKTa. 3amoJIHEHHE pabouero KypHaia
12
13- | Cusarue moka3aHuil KOJMMYECTBAa PEarecHTOB HAa HAYaJllo M KOHEI[ CMEHHI. 3amojHeHue pabodero xypHana. Pacuer
14 | pacxona peareHTa Ha 00BEM pabOUYETro MPOAYKTA
18- | I[lyck B paboty Hacoca. [locrnenoBarenbHOCTh ACHCTBHI
19
20- | [lyck B paboTy BOASIHOTO TEINIOOOMEHHHKA TOCJe TeKyIIero pemonta. [locnenoBarenbHOCTh AEHCTBUMA.
21
22 | OtkaroueHue 000pyI0BaHUS C MOMOIIBIO 3aIIOPHON apMaTyphl OT TEXHOJIOTHYECKUX TPYOOIPOBOIOB.
23 | OcraHoBKa IIEHTPOOEKHOTO HACOCA.
Tema 1.2. O6cnyxuBa- Coaep:xanue 3
HUE U TOoJIep’KaHue pa- 24 | Bo3moxHbIe JeeKThl TEXHOJIOIMYECKOr0 000pYyI0BaHUS
OorocnocobnocTH TexHO- | 25 | [IpoBepka paboTOCIIOCOOHOCTH MPEJIOXPAHUTEIBHBIX YCTPOHCTB U mpubopoB KUTTuA
JIOTUYECKOT0 000pyI0Ba- | 26 O6mue cBeeHns 06 U3HOCe 00OPYIOBAaHUS M Mepax M0 ero MPeA0TBPAIICHUIO
HHUS HopmatusHble cpoku obcnyxuBanust TY U npoBeieHNs IIaHOBBIX PEMOHTOB.
IIpakTHYecKHe 3aHATHS 3
27 | Orpa0OoTKa BeJIeHHs TEXHOJOTMUECKOTro Mpolecca Ha TPeHaxepe
28- | OrpaboTKa BeJACHHS TEXHOJIOTHIECKOTO MPOIlecca Ha TPEHAKEPE
29
30 | 3auer 1
IIpon3BoacTBeHHAsl NPAKTHKA (CTAKHPOBKA): 96

Buasl pador:

— MonuTopusr nokazanuii u pa6otsl KUITuA, ACYTIIL, cpeactB curaanusanuu, OJOKUPOBOYHBIX YCTPOHCTB TEXHOJIOTHYECKUX YCTaHOBOK;

— ObecneueHne TeXHOJIOTHYECKOT0 pekuMa paboThl TEXHOJIOTMYECKMX YCTAHOBOK B COOTBETCTBUHU CO 3HAUEHUSMHU MTOKa3aTeNel kKauecTBa TOTOBOM
IIPONYKLIUH, YKa3aHHBIMU B TEXHOJIOTUYECKOM PETIAMEHTE TEXHOJIOTHUECKUX YCTaHOBOK;

— [lepexirroueHre MOTOKOB JBUKEHHUS ChIPbsl, PEar€HTOB, KaTaJu3aTOPOB, IPUCATOK, IOJYIPOAYKTOB, TOINIMBHO-IHEPIETUYECKUX PECYPCOB, TOTOBOU
IPOAYKIIMH TEXHOJIOTMYECKUX YCTAHOBOK IPU IOMOINHY 3aIIOPHO-PETYIUPYIOLIEH annapaTypsl WIK ¢ AMCTaHLIMOHHOTO NyiabTa ynpasieHus KMIInA

11




u ACYTII,

— PerynupoBanue mporecca ropeHust B TOTKE TEXHOJIOTUYESCKHX TeYei Ha TEXHOJIOTHYECKUX YCTAaHOBKAX;

— Ot6op nmpob u3 anmapatoB, TPYOOIIPOBOIOB, EMKOCTEH, pe3epBYyapOB B COOTBETCTBUU C TpaprikoM oTOOpa Mpod JjIsi KOHTPOJIS TapaMeTpOB KayecTBa
TOTOBOH MPOYKIIMY HAa TEXHOJIIOTUYECKUX YCTaHOBKAX;

—IIpoBepka 3an0pHOH, pEeryaupyroniel apMaTypbl TEXHOJIOTMYECKUX YCTAHOBOK Ha FEPMETHYHOCTD, KOMIIJIEKTHOCTD, IIPABUJIBHOCTD BBIITOJIHEHUS Kpe-
nes)ka, OTCYTCTBHE MPOITYCKOB B 3alIOPHOM apMaType, BO (JIaHIIEBBIX H PE3b0OBBIX COSAMHEHUSX BEHTHIICH TIOCTIE MMPOBEICHUS PEMOHTA €IMHUIHOTO
00opynoBaHusl, OJIOKOB (OTIEIICHUH ) TEXHOJOTHUECKUX YCTAHOBOK M YCTaHOBOK B IIEJIOM;

- O(l)OpMJ'IeHI/Ie HepBH‘-IHDfI TEXHUYECKOU JOKYMCHTAIMU 110 BEACHUIO TCXHOJIOTMYCCKOT'O IMPONECCa Ha TCXHOJIOTMYCCKUX YCTAHOBKAX,

- HepeHOI[FOTOBKa K BBIBOAY B pPCMOHT W BBOAY B SKCIINTyaTallUIO ITOCJIC pCMOHTA 060py11013aH1/1;1 TCXHOJIOTUYCCKUX YCTAHOBOK;

- O(l)OpMJ'IeHI/Ie HepBH‘-IHDfI TEXHUYECKOU JOKYMCHTAIMHU 11O BEACHUIO TCXHOJIOITMYCCKOTI'O IMPONIECCCa Ha TCXHOJIOTMICCKHUX YCTAHOBKAX.

Bcero

126
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7. YCJIOBUS PEAJIM3AIIMU ITPOT'PAMMBI

7.1. MaTepuaJbHO-TeXHHYECKOE 00ecneyeHue

[Tporpamma peanuzyercs B yueOHoMm Kabunete «OxpaHa Tpyaa», «XUMUYECKUX TUCLUIUIHH»Y, J1abopa-
TOpUU «ABTOMATH3AIMU TEXHOJIOTMYECKUX TMponeccoBy, «lIpoueccoB u anmapatoB» u OO0 «AHrapckui
A30THO-TYKOBBIH 3aBOJI».

Ob6opynoBanue yueOHOro kabunera u pabounx Mect kabuHeTta «OxpaHa Tpya»: OCaJOUYHbIE MECTa IO
KOJIMYECTBY OOydJarommxcsi, pabodyee MecTO MpernoiaBareis, HarjsiHble MOCOOWs, KOMIUIEKT Y4eOHO-
METOJIMYECKON JTIOKYMEHTAllUU, TEXHUYECKHUE CPEeICTBa O0YUYEHHs: KOMIBIOTEP C JIMIIEH3UOHHBIM MPOTrpamMmMm-
HBIM 00€CTICYCHUEM.

O6opynoBanue yueOHOro KabuHeTa U pabouynx MecT KaOuHeTa «XUMHUYECKUX TUCIUILINHY»: KOMILIEKT
TEXHOJIOTUYECKAX CXEM, KOMIUIEKT OJIAaHKOB TEXHOJIOTHYECKOW JOKYMEHTAllMM, KOMIUIEKT Y4eOHO-
METOJIMYECKON JJOKYMEHTAIUH, HArJISIHbIe TOCOOMS (TJIaHIIETHI 10 BUAaM 000pyA0BaHus).

ObopynoBanue naboparopuil U paboymx MecT JabopaTopHii: HAOOp M3MEPUTEIBHBIX MHCTPYMEHTOB;
yueOHbIe TpEeHAXEPHI, pa3IMYHbIE YCTAHOBKH JJIs MPOBEACHUS MPAKTUYECKUX U JTAOOPAaTOpHBIX paboOT, KOH-
TPOJIBHO-U3MEPHUTEIbHBIE TPUOOPHI; pabouee MECTO MpenoaaBarels, paboune MecTa o KOJMYECTBY 00ydaro-
HIUXCSA, KOMIUIEKT y4eOHO-HArJISAHBIX MOCOOUN: TEXHOJIOTUYECKHE CXEMBI, IIaKaThl, TEXHUYECKHE CPEICTBa
o0ydYeHUs: KOMITBIOTEP B KOMILIEKTE, IIPOTpaMMHOE o0ecrieueHrne o0ero u mpopecCHOHATBHOTO Ha3HAYCHHSI,
MOJIKIIIOYEHHUE K ceTH MHTepHeT.

O6opynoBannbie paboune MecTa Ha 6aze cereBoit opranuzanuun OOO «AHrapckuii A30THO-TYKOBBIN 3a-
Bo» (JloroBop Ne AAT3/148-24 ot 20.05.2024 rona)

7.2. UudopmanmonHoe obecnevyeHue 00ydeHust
Ilepeuenn ucnoJib3yeMbIX y4eOHbIX U31aHuii, UHTepHET-pecypcoB, 10NOTHUTEIBLHOI JIUTEPATYPbI
OcCHOBHbIE HCTOYHUKH
1. PomumonoBa O.M. Meauko-6nonorudeckre ocHOBBI 6e3omacHoct. Oxpana Tpynaa: yueoHuk ans CIIO /
O.M. Poauonosa, [I.A. CemenoB. — M: U3natensctBo IOpaiit, 2019. — 441 c.
2. 0. A. Komuccapos, M. b. I'ne6os, JI. C. I'opaees, . [1. BenT. XuMHKO-TEXHOJIOTMYECKHUE MTPOLIECCHI :
Y4eOHHK U PAaKTUKYM IS CpeaHero npodeccnonansHoro oopasosanus / HO. A. Komuccapos,
M. b. I'ne6os, JI. C. T'opaees, /1. II. Bent. — 2-e u3z., ucnp. u non. — Mocksa : M3narensctBo FOpaiit,
2024. — 340 c.

JlonotHUTeIbHBIE HCTOYHUKH

1. 3axaposa M.M. Oxpana Tpyaa ais HedTerazoBblx KoJule[pkell: yuebHoe nocodue. — Pocros H//l: denukc,

2018. — 382 c. 3. bemsxor .. Oxpana Tpyaa u TexHuka o6e3omacHocTr: yaeOHuk miss CIT1O. — 3-e u3j.,

nepepabd. u gon. — M.: M3narensctBo KOpaiir, 2021. — 404 c.

Kapnayx H.W. Oxpana tpyna: yue6nuk mia CIIO. — M.: U3natensctBo FOpaiit, 2021. — 380 c.

3. T'opukoB b. U. «ABromaruueckoe ynpasinenue» M.: Akagemus, 2015 6. ManoBsH A. K. Texnonorus ne-
pepaboTKH NPUPOAHBIX 3HEproHocutene — M.: Xumus, konoc, 2015

4. PackynoBa T.B., ®epedepo M.IO. u np. TexHonorus nepepabOTKU KUAKUX M ra3000pa3HbIX yrieBOAO-

POJIOB MPUPOJIHBIX SHEPrOHOCUTENEH M3Jl. AHTapCKOro roCy/1apCTBEHHOIO MOJUTEXHUYECKOTO YHUBEPCH-

teta, 2015

Pynun M. I'. Kapmansslii cipaBounuk Hedrenepepadbotunka.- M.: YHUUTO nedrexum, 2015

6. Boponxkosa JI.b., 3axapoBa A.A. BeaeHue TexHoiornyeckoro mnpoiecca Ha ycraHoBkax [ u Il kareropwuii:
B 2 4., Akagemus (351eKTpOHHAs OMOIMOTEKA)

7. YnpsHoB b. A., bagenukoB A.B., lllenkynos b. 1., JIukyués B. I'. Ilponeccel n anmaparbl XUMHYECKOM
TexHosioruu. YuebHoe nocodbue. — 2003 r.

no

o

JIEKTPOHHBIE U31aHHA (3JIEKTPOHHbIE pecypchl):

1. Tpynosoit Konekc Poccuiickoit @enepauun (http://www.consultant.ru). 6. TOCT 12.0.004-2015. CCBT.
Opranuzanus o0ydenus 6e3onacuoctu Tpyaa. O6mue monoxenus (http://www.docs.cntd.ru)

2. TOCT P 12.0.007-2009. CCBT. CYOT B opranuzanuu. OO01miue TpeGoBaHus 1o pa3paboTKe, MpUMEHe-
HUIO, OIICHKE U coBepmieHcTBoBanmto (http://www.docs.cntd.ru)
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3. T'OCT 12.0.230-2007. CCBT. CYOT. O6mue tpeboBanus (http://www.docs.cntd.ru)

4. TOCT 12.0.230.1-2015. CCBT. CVYOT. PykoBoactBo mno mnpumenennro ['OCT 12.0.230-2007
(http://www.docs.cntd.ru)

5. T'OCT 12.0.230.2-2015. CCBT. CYOT B opranuzamusax. OueHka cooTBeTCTBUS. TpebGoBaHMs
(http://www.docs.cntd.ru)

6. PyxoBoactBo MexayHapoaHoit opranmzauuun Tpyaa no CYOT (MOTCYOT) / ILO-OSH 2001
(http://www.docs.cntd.ru).

7. @3 «O cnenuaibHOM olleHKe ycnmoBuil Tpynay» (http://www.consultant.ru).

8. T'OCT P 2.2.2006-05. I'nruena tpyna. PykoBoACTBO 110 THTHEHUYECKOM OIIeHKEe (DAKTOPOB paboueit cpebl
U TpynoBoro mnporecca. Kpurepun u kinaccudukanus ycnosuid Tpyaa (http://www.docs.cntd.ru).

9. TOCT 12.0.003-2015. CCBT. OmacHble U BpemHble TPOU3BOACTBEHHBIE (hakTophl. Kiaccudbukarus
(http://www.docs.cntd.ru).

10. TOCT 12.1.007-76. CCBT. Bpennsie BemectBa. Kinaccudukamus u odmue TpeOOBaHUS OE30IaCHOCTH
(http://www.docs.cntd.ru).

11. TOCT 12.4.011-89. CCBT. CpenctBa 3amuthl padotaromux. OOmme TpeOOBaHUS W KiIacCHU(PUKALIHI
(http://www.docs.cntd.ru).

12. @3 «O MIPOMBIIIITICHHON 0e30MacHOCTH OTIaCHBIX MIPOU3BOJICTBEHHBIX O00BEKTOBY
(http://www.consultant.ru).

13. TumoBbie HOPMBI OECIIIIATHON BBHIAAYM CIIEHUAIBHON O/ICXK/IbI, CIICIIHATILHON 00YBH U JPYTUX CPEICTB UH-
IUBUAYAIbHON 3alIUThl paOOTHHUKAM HE(TSHON MPOMBIIIIEHHOCTH, 3aHATHIM Ha paboTax ¢ BPEIHBIMU U (HJIH)
OTaCHBIMH YCIIOBHSIMH TPYJIa, a TAK)Ke Ha paboTax, BHIMOIHAEMBIX B OCOOBIX TEMIIEPATYPHBIX YCIOBHSIX HIIU
cBsi3aHHbIX c 3arpssHeHueM ([Ipunoxenue k [Ipukazy MuHucTepcTBa 3paBOOXpaHEHHS U COLUATBHOTO pa3-
ButHus P® or 09.12.2009 r. Ne 970mn) (http://www.consultant.ru).

14. TOCT 12.1.004-91. CCBT. IloxkapHas 6e3omacHocTh. O61ue Tpedosanus (http://www.docs.cntd.ru).

15. TOCT 12.1.033-81. CCBT. [TocxxapHass ~ 0e30macHOCTb. TepMuHbl U omnpeaencHUs
(http://www.docs.cntd.ru).

16. TOCT 12.1.044-89. CCBT. IloxapoB3pbIBOOIIACHOCT BEUIECTB U MaTepuaioB. HoMeHkIaTypa mokasare-
nei u Metoanl ux onpeaenenus (http://www.docs.cntd.ru).

17. TOCT P 12.3.047-2012. CCBT. Iloxapnas 6€301acHOCTh TEXHOJOTHUECKHX mporeccoB. O0mme Tpedo-
BaHus. Metoabl kortposs (http://www.docs.cntd.ru).

18. TOCT P 51043-2002. YcraHOBKH BOJSIHOTO W IEHHOTO TMOKapOTYIIECHUsT aBTOoMaTH4eckue. OpocHuTemy.
OO61ue TexHuueckue TpedoBanuss. Meroasl ucnbrranuii (http://www.docs.cntd.ru).

19. TOCT P 51057-2001. Texnuka nmoxkaprasi. OrHeTymuTenu nepeHocHsle. O0mme TexHu4Ieckne Tpedosa-
Hus. Mertoas! ucsiranuii (http://www.docs.cntd.ru).

20. TOCT P 53325-2012. Texnuka noxapHas. TeXHHUECKHE CpelCTBa MOKapHOH aBTomMatuku. OOmme Tex-
HUYEeCKHe TpeboBaHus U MeTo bl cnbiTanuit (http://www.docs.cntd.ru).

21. HIIb 105-03. Onpenenenne KaTreropuii MOMENICHHA, 3JaHUN W HAPYXHBIX YCTAaHOBOK IT0 B3PBIBOIOXKApP-
HO¥ 1 moxkapHoii onacHoctH (http://www.docs.cntd.ru).

22. @3 «TexHUYECKHil perlaMeHT 0 TpeOOBaHMSX MoXxapHoit 6e3omacHocti» (http://www.consultant.ru).

23. TOCT 12.1.019-2017. CCBT. Dnexrpobe3onacHocTs. Ob1Me TpeOOBaHMS 1 HOMEHKJIaTypa BUOB 3alllu-
oI (http://www.docs.cntd.ru).

24. TOCT 12.1.030-81. CCBT. DaekrtpobOe3onacHOCTb.  3alIUTHOE  3a3eMJIeHHE.  3aHyJieHHUe
(http://www.docs.cntd.ru).

25. TlpaBuna ycrpoiicTBa anekrpoyctanoBok. M3manue 7 (http://www.docs.cntd.ru).

26. TOCT 12.1.005-88. CCBT. OOmue caHWUTapHO-TUTHEHUYECKHE TpeOOBaHUS K BO3AYXYy paboueil 30HBI
(http://www.docs.cntd.ru).

27. CanlluH 1.2.3685-21. 'nrueHn4eckne HOPMATHBHI U TPeOOBaHUS K 00eCIIeYeHNI0 0€30acHOCTH U (TN
0e3BpemHOCTH /IS YenoBeka (akropos cpensl oouranus (http://www.docs.cntd.ru).

28. CII 60.13330.2016. OToruieHre, BEHTWIAIMS ¥ KOHJIUIMOHUPOBAHUE BO3AyXa. AKTYaJIM3UPOBAaHHAS pe-
nakist CHull 41-01-2003 (http://www.docs.cntd.ru).

29. CII 52.13330.2016. EcTecTBeHHOE M MCKYCCTBEHHOE OCBelleHHe. AkTyanu3upoBanHas penakius CHull
23-05-95* (http://www.docs.cntd.ru).

30. @3 «O6 oxpane okpyxaromei cpeasn» (http://www.consultant.ru). 41. TpeGoBaHHS K KOMITICKTAI[MH H3-
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NeNUAMA  MEOUIIMHCKOTO  Ha3HAUeHHs  alTedyeK s OKa3aHWd [epBOM  momomu  pabOTHHKAM
(http://www.docs.cntd.ru).

31. TOCT P 12.3.050-2017. Cucrema crangaptoB 6e3onacHocTd Tpyna (CCBT). CtpoutenscTBo. PaboTs! Ha
BbicoTe. [IpaBuna 6e3omacuoctu (http://www.docs.cntd.ru).

32. TOCT 26342-84 «CpencrTBa OXpaHHOMU, MOXKAPHOW M OXPAHHO-TIOKAPHOW CUTHAIM3AIUU. THIIBI, OCHOB-
HBIE apameTpsl u pazmeps» (http://www.docs.cntd.ru).

33.

7.3. Opranu3anusi 00pa3oBaTebLHOI0 NMpoiecca

OO0pa3zoBaTeNbHBIN MPOIECC OPraHU3YyEeTCS B COOTBETCTBUU C KaJICHAAPHBIM IrpadkoM 00pazoBaTeIbHON
MPOTrPaMMOil.

OcBoenne 00pa30BaTENbHON MPOTPaAMMbI MTPOUCXOIUT MOCPEICTBOM OPTaHU3ALMUHU CIETYIOUINX BUIOB
3aHSATUN: JEKIUS, IPAKTUYECKUE 3aHATHUS, PAKTHUKA (CTAXKUPOBKA).

[IpakTryeckue 3aHATUS IPOBOAATCS C MPUMEHEHUEM COOTBETCTBYIOLIETO Y4eOHO-METOIMUECKOTo 0bec-
nevyeHus B kabuHeTax U abopaTopus npodhecCHoHaIbHOM 00pa30BaTEIbHON OpraHu3altu.

[TpakTuka (CTaKUPOBKA) SBJISAETCSA 00S3aTENBLHBIM pa3eioM 00pa3oBaTeIbHON MPOrpaMMBbI U pealln3y-
eTcst Ha Oa3e ceteBoii opranuzauu OOO «AHrapckuii A30THO-TYKOBBIN 3aBo1» (oroBop Ne AAT3/148-24
ot 20.05.2024 rona), Upkyrckas obnacts, r. AHrapck, ksaptain 53 (IlepBblii pOMBIILITIEHHBI MacCUB Tep.),
ctp. 1 (06. 1034).

KoHTponb u oleHka mo npakTuke (CTaKUpOBKE) MPOBOAUTCSA Ha OCHOBE JHEBHHKA ciymiarens. B nHes-
HUKE OTPaKAIOTCS BUBI paOOT, BHIIOJHEHHBIE CIyIIaTeJIeM BO BpeMsl IIPAKTUKH, X 00BEM, KaueCTBO BBINOJ-
HEHUS B COOTBETCTBUU C TEXHOJIOTHEH.

Hrorosas arrecramusi npoBoauTcs GopMe KBaTM(pUKAIMOHHOTO 9k3aMeHa. [1o pesynbraTamMm UTOTOBOTO
KOHTPOJIsT (OPMUPYETCS OLICHOYHOE CYKIEHHUE MO MATHOAUIbHOM IIKalle O CTENEeHH JOCTHXKEHUS KOHEYHBIX
00pa3oBaTENbHBIX PE3YIBTATOB MPOTPAMMBI.

7.4. KanpoBoe o0ecrnieueHue 00pa3oBaTejibHOIO Mpouecca

TpebOoBaHus K KBATH(UKAIIMK TIEIarorHuecKuX KaapoB: BhICIIee oOpa3oBaHue (OakajgaBpHuaT), HalpaB-
JICHHOCTH (TIPOQHITB) KOTOPOTO, COOTBETCTBYET KYpCYy.

TpeboBanus k kBanu(pUKAIIMK HACTABHUKOB — CIIELUAIMCTOB OpraHu3aluu, Ha 0a3e KOTOPOH MPOBOAMT-
cs mpakTuka (craxupoBka): IIpodeccuonansHoe o0yueHue - mporpammsl IpoecCUOHaIbHOW NEPENnoAroTOB-
KH 10 mpodeccusiM pabounx, IporpaMMbl IEPENepenoAroTOBKU pabourx, MPOrpaMMbl TOBBIIICHHS KBaTU(U-
Kalluu pabovMX WK CpeaHee mpodecCHOHaIbHOE 00pa3oBaHue - MPOrPaMMBI IEPENOrOTOBKH KBATU(HUITHPO-
BaHHBIX pabounx, He MeHee 4 YPOBHSI KBATH(PUKAIUH.
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8. OIEHOYHBIE CPEJCTBA JIJII IPOMEXYTOYHOMN ATTECTAIIUA

OXPAHA TPYJA

Bomnpoce! 111 oueHKU 3HAHU
Henu u 3amaun OT.

. OxpaHa Tpyza: OCHOBHBIE TEPMUHBI, IOHATHS U ONIPEACICHUS.
. Knaccu¢ukanus 1 HoMeHKIIaTypa ONacHBIX U BPEAHBIX TPOU3BOICTBEHHBIX (PaKTOPOB.
. ICTOYHUKHM ONacHBIX U BPEJHBIX IPOU3BOICTBEHHBIX (DAKTOPOB U UX BO3ACHCTBUE HA YEIOBEKA.

TpaBmaTusm.

. ICTOYHUKH CTaTMYECKOIO JIEKTPUYECTBA U U3IYYCHUM U UX BO3/ICHCTBHE HA YEJIOBEKA.
. ICTOYHNKM XUMUYECKHUX MPOU3BOACTBEHHBIX (DAKTOPOB M MX BO3ACHUCTBUE HA YEIOBEKA.
. IcTouHNKH GMOJIOTMYECKUX NTPOU3BOACTBEHHBIX (DAKTOPOB U UX BO3ECHCTBUE HA YEIOBEKA.

[Tcuxodusnonornyeckre NpoON3BOICTBEHHBIX (PaKTOPHI M UX BO3JCHCTBUE HA YEIOBEKA.
Oxkazanue nepBoi JoBpadeOHOI MOMOIIM Ha MPOU3BOJICTBE.

KonnektuBHble cpeAcTBa 3allUThI HA TPEITPUITHSIX.

. CpencrBa MHIUBUAYAIbHOM 3aLIUTHI.

3amuTa yenoBeka oT (U3NIECKUX MMPOU3BOACTBEHHBIX (DAKTOPOB.

3amuTa yenoBeKka OT XUMUYECKUX U OMOJOTHYEeCKUX POU3BOACTBEHHBIX (DAKTOPOB.
3aiuTa yenoBeKka OT MEXaHUYECKOTO TPaBMUPOBAHUSL.

3aiuTa yenoBeka OT OMaCHBIX MPOU3BOACTBEHHBIX (DAKTOPOB KOMILIEKCHOTO XapaKTepa.
[ToxxapHas 3amuTa Ha MPOU3BOJCTBEHHBIX 00BEKTaX.

Pacder 3amutHOro 3a3eMieHus IS [enel nepeMeHHoro Toka Hanpsbkenuem g0 1000 B.
MuKpOKJIMMAT IPOU3BOJCTBEHHBIX [IOMEILICHUN.

OcBellieHHEe TPOU3BOJICTBEHHBIX TOMEILICHUMN.

Pacuer ocBenieHHOCTH Ha paboueM MecTe.

DProHOMHYECKHE OCHOBBI 0€30IaCHOCTH TPY/Ia.

[Ncuxodusmueckre 0OCHOBEI 0€30MaCHOCTH TPY/Ia.

[TpaBoBBIE, HOPMAaTHBHBIE U OPTaHNU3ALMOHHBIE OCHOBHI 0€30M1aCHOCTH TpY/a.
PaccnenoBanue, opopmieHre U yueT HECUACTHBIX CIIy4aeB Ha IPOU3BOJCTBEHHBIX OObEKTAX.
[ToreHnManbpHast ONACHOCTb TPYAOBOH 1€ATEIBHOCTH.

JaTh onpeneneHue omacHOro U BpeHOTO MTPOU3BOJACTBEHHBIX (DAKTOPOB.

Jatp onpenenenue 6€30MacCHOCTH U OXPAHBI TPYy/a.

3aauy MPOU3BOICTBEHHON CAaHUTApUU U TUTUEHBI TPYAA.

3aauu oXpaHsbl TpyAa.

. JlaTb omnpeneneHue BUOpaluy U IIyma.

[lepeuncnuTh OCHOBHbIE HCTOUHUKH BHOpAIMK U IIIyMa Ha MPOU3BOJICTBE.
Knaccugukanus suOpanuu.

Kakumu napamerpamu xapakrepusyercs mrym?

Kak knaccuduuupyroTcst mpou3BOACTBEHHbIE ITYMBbI?

OcHOBHBIE UICTOYHHKHU IlIyMa Ha ITPOU3BO/JICTBE.

OcHOBHBIE BU/Ibl HOHU3UPYIOIIUX U3TYYE€HUH, UX BO3/IeicTBUE Ha PaOOTHUKOB

M cTOYHNKY NOHU3HPYIONIUX U3TYyYEHUN Ha IPOU3BOJCTBE.

VICTOYHUKH 2JIEKTPUYECKON OMTACHOCTH Ha ITPOU3BO/ICTBE.

Kak MOXHO yMEHBIIUTH OMAaCHOCTh MOPAKEHUS IEKTPUIECKIM TOKOM?

Kak knaccupuupyrorcs BpeAHble XUMUYECKHE BELIECTBA B 3aBUCUMOCTH OT MX NPAKTHYECKOTO

HUCIIOJIL30BaHULA?

42
43

. Hatb onpenenenue [IAY u ITJIK.
. Kak xmaccudumupyroTcst BpeHble XUMUYECKHE BEIIECTBA B 3aBUCUMOCTH OT BO3JIEHCTBHS Ha Op-

raHu3M 4dejioBexa?

44
45

. UcTounnku BPCAHBIX XUMHYCCKUX BEIICCTB HA IIPOU3BOJICTBE.
. OCHOBHEIC MNPUYUHBI 1 UCTOYHUKHU ITOKAPOB HA IPOU3BOACTBC.
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46. UeM OIacHO CTATUYECKOE JIEKTPUYECTBO U KAKOBBI CPEJCTBA 3aLIUTHI OT HEr0?
47. Kakue CU3 npuMeHSIIOT 715 3aIlMThI OT I1yma?

48. [lepeunciuTh CpeaCcTBa 3aIUTH OT BHOpAITU.

49. OcHOBHBIE CITOCOOBI 1 MEXaHU3MBI TYIICHHUS TIOXKapa.

50. Kakuie TUIbl OTHETYIIUTENICH MPUMEHSIOT Ha TPOU3BOACTBE?

MJIK 01.01 OPTAHU3AIIUA PABOTBI AIIITAPATYUKA

Bomnpoc 1.

Kaxoe naBnenue 0osplie?
a) pabouce

0) pacueTHOE

B) MpoOHOE

Bonpoc 2.

["azoonacHbie pabOTHI IO HAPSITY- IOMYCKY, KaK MPABUIIO, TIPOBOISTCS:
a) B BEUEPHEE BpEeMsi

0) B THEBHOE BpeMs

B) B HOYHOE BpeMs

Bomnpoc 3.

HcnomauTem ra300macHbIX padoT 00s3aHbBI BBIIOIHITH PadOTY:

a) yKa3aHHYIO B Hapsjie-10IyCcKe

0) B COOTBETCTBHH C YKa3aHUEM OTBETCTBEHHOTO 32 IIOJrOTOBKY ra300MacHbIX padoT
B) ;110010 paboTy.

Bomnpoc 4.

Kewm BbIaeTcst HapsiI-I0MYCK Ha MPOBEACHHUE Ta300MaCHBIX padoT?

a) HAYATbHUKOM IIeXa, Ha TEPPUTOPHH KOTOPOTO MPOBOATCS PabOTHI, OCIE YTBEPKACHUS TTaBHBIM HHKEHE-
poMm

0) TTIaBHBIM HHXKEHEPOM

B) Ha4YaJIbHUKOM TEXHOJOTHYECKON YCTaHOBKHU.

Bompoc 5.

Cpok neiicTBus Hapsiia- IOMycKa Ha IpOBe/IeHHe ra300MacHbIX padoT:

a) He OoJiee Tpex pabounux cMeH

0) He Oosiee 0JTHON JHEBHOM CMEHBI, C IPABOM MOCIIEIYIOIIET0 MPOJUICHUS ellle HA OJHY CMEHY
B) 1 paGouas cMeHa.

Bonpoc 6.

[TokazaHus MaHOMETpa JOJKHBI OBITH?
a) B OIHOM TPETH IIKAJIbI

0) BO BTOPOU TPETHU IIKAIBI

B) B MTOCJICTHEH TPETH IITKAJIBI

T) B IIpe/ieyax MIKaibl.

Bompoc 7.

Kakoii mprbop ucnonbs3yercst 11l U3MepeHUs N30bITOYHOTO AaBJIEHUs?
a) apeoMeTp

0) BakyyMeTp

B) TUTPOMETP

r) TudMaHOMETP
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1) MAaHOMETP.

Bomnpoc 8.

I'e xpausTcst orobpaHHbIE POOHI 10 TpUe3/ia COTPYTHUKOB JIabopaTopuu?
a) B ONEepaTOpHOU

0) B crieualibHO OTBEJCHHOM M 000pYJOBAaHHOM MECTE

B) B KAOMHETE PYKOBOAUTEINS O0HEKTA

I') HE pErJIaMEHTUPYETCS

Bonpoc 9.

Kakoil 1okyMeHT perinaMeHTHpyeT HOopsioK oTOopa U 0e30macHocTh 0TO0pa mpood?
a) TEXHOJIOTUYECKUM peraaMeHT

6) 'OCT

B) MHCTPYKLUS

I') pacHOpsDKEHUE CTaplIero orneparopa

Bomnpoc 10.

B kakyro eMKOCTb TPOU3BOIUTCS 0TOOP Mpoo?
a) B BEIPO

0) B 604Ky

B) B Ta3

I') B CIELUAIBHYIO EMKOCTb.

Bomnpoc 11.

I'me ocymectisiercss 0T00p MPOO rOTOBBIX HEPTEIPOTYKTOB?
a) Ha BBIXO/I€ IPOAYKTA C YCTAaHOBKH

0) Ha BXOJIE B YCTAHOBKY

B) B JabopaTopuu

I') Ha CKJIajzie

Bonpoc 12.

KonnuectBo oTOMpaeMoii mpoOsI B ClIEIMANBHON €MKOCTH C ATUKETKOHN JTOJDKHO COCTaBIATh?  a) BeCh 00BEM
eMKOCTH

0) He MeHee 2/3 oT 00beMa eMKOCTH

B) He MeHee 3/4 0T 00beMa EeMKOCTH.

Bonpoc 13.

Ha ocHOBaHMM Kakoro JOKyMEHTa OCYIIECTBIISIETCsl 0€30IacHbI Myck 000py1oBaHusA?
a) HUHCTPYKLUHU

0) [OCTa

B) BaXTOBOT'0 JKypHaJa.

Bonpoc 14.

BbIBO/1 yCTaHOBKM Ha TEXHOJIOTMUECKUN PEKUM JOJKEH BECTUCH B COOTBETCTBUH C?
a) BAaXTOBBIM KYpPHAJIOM CTapIIETO omneparopa

0) TEXHOJIOTMYECKUM PErIaMEeHTOM

B) TUIAHOM JIMKBHU/IALMU aBapUUHON CUTYyalllH

') MHCTPYKLUEHN IO OXpaHe TpyJa ISl CTapIIEro Oneparopa.

Bonpoc 15.

I'me mpomsBoaMTCS OMpeesieHre KadyecTBa MoTy9aeMbIX HehTenpoayKToB?
a) HEMOCPEJACTBEHHO Ha YCTaHOBKE

0) B maboparopuu
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B) B KaOMHETE HavaJbHUKA IIeXa.

Bomnpoc 16.

B Teuenue kakoro BPEMCHHU IIOCJIC OKOHYAHUSA OI'HCBBIX pa60T HGO6XOI[I/IMO IMPOBCPUTHL MCCTO UX IIPOBCIC-

HUs?

a) B TeueHue 3-5 yacoB
0) B Teuenue | yaca

B) B T€UEHUE 2 YaCOB

Bonpoc 17.

B kakoMm 10KyMeHTe OTpa)keHbl HOPMbI TEXHOJIOIMYECKOI0 pexumMa’? a)
YCTaHOBKH

0) UHCTPYKITUHU

B) BaXTOBBIM KypHaJ

Bonpoc 18.

TEXHOJIOTHYSCKHI PETIIAMCHT

BriBona YCTAaHOBKH Ha TEXHOJIOTHYSCKHI PEKUM OOJIKCH BECTHUCH B COOTBCTCTBUU C:

a) BaXTOBBIM >KYPHAJIOM CTapIlIero ornepaTopa

0) TEXHOJIOTHYECKUM PETIIAMEHTOM

B) IJIAHOM JIMKBUJALIMY aBapUIHON CUTyaluu

') THCTPYKLUEH 110 OXpaHe TpyAa AJsl CTaplLIero oneparopa.

Bonpoc 19.

JInst Kakux 1eseil Mpou3BOANUTCSI PEMOHT 000pyI0BaHHSA?
a) o0ecrieyeHne ero HOpMaabHOM paboTHI

0) U3y4eHHe ero BHyTPEHHETO YCTPONCTBA

B) HarJISHOE ITOCOOHE JUIS CTYAEHTOB U CTaXKEPOB.

Bonpoc 20.

B kakoMm JOKyMEHTe OolHcaHa MpoLeaypa HOpMaIbHOW OCTAHOBKH YCTaHOBKH?
MCHT

0) IVIA

B) MHCTPYKIIUS 110 OXpaHe TpyAa

r) CTIL

Bonpoc 21.

V3MeHeHHs TEXHOJIOTHYECKOTO PEKUMa JTOJKHBI (PUKCUPOBATHCS B:
a) *KypHaje aHATMTHYECKOT0 KOHTPOJIS

0) TEXHOJIOTHYECKOM PErIaMeHTe

B) BaXTOBOM JKypHasie

I') HUTZI€ HE PUKCUPYIOTCS.

Bonpoc 22.

a) TEXHOJIOTUYECKUI peria-

Kakoii BeTnunHbI JOJIKEH OBITH AUaMCTp KOPITyCa MAHOMETPOB, YCTAHOBJICHHBIX Ha BBICOTEC 1O 2 MCTpOB?

a) ue meree 100 Mmm
0) 1o 100 Mmm

B) He MeHee 160 MM
Bonpoc 23.

Ha xakoif MakCHMaJIbHOM BEICOTE OT YPOBHS IIJIOIIAAKA Ha6J'IIOJIeHI/I$I pasp€macTCsa yCTaHAaBJIMBATH MAHOMCT-

pB1?

a) 104 m
0) 103 M
B) 710 5 M.
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Bonpoc 24.

Kaxkue paboTbl OTHOCSTCSI K OTHEBBIM paboTam?

a) CBSI3aHHBIE C MPUMEHEHHEM OTKPBITOTO OTHS, HCKPOOOpa3oBaHUEM

0) CBsI3aHHBIC C IPUMEHEHHUEM OTKPBITOT'O OTHSI

B) CBA3AaHHLIC C NPUMCHCHUEM OTKPBITOI'O OI'HA, I/ICKp006pa30BaHI/IeM M Harp€BaHUCM 0 TEMIICPATYphbI, CII0-
COOHOH BBI3BAaTh BOCIUIAMEHECHHE.

Bomnpoc 25.

Kakue paboTsl oTHOCATCS K paboTaM Ha BbICOTE?

a) Oosiee 3 METPOB OT MOBEPXHOCTH 3EMJIH

0) 6osee 1,8 meTpa mo BrIcOTE U HEe OoJiee 2 METPOB OT HE OTPAKACHHBIX IEPETIaioB
B) Oosiee 2 METPOB OT MOBEPXHOCTHU 3EMJIH.

Bomnpoc 26.

B kakux cinydasx paboThl Ha BBICOTE BBITIOJIHSIOTCS ¢ OOPMIICHUEM Hapsiia-JIomycKa?

a) Jr00bIe paboThI, BHITIOJIHICMbIC Ha BbICOTE Oojiee 1,8 M HaJl HOBEPXHOCTBIO KHIIKOCTEH, CHIITYYHMH MaTePH-
aJlaMU, BBICTYTIAIOIIIMMH HaJ| TOBEPXHOCTHIO;

0) pabOTHI Ha BBICOTE C MPUMEHEHHUEM JJICKTPUICCKHUX, THEBMATHICCKIX HHCTPYMEHTOB, 3JIEKTPOTa30CBapOy-
HBIE pabOTHI;

B) paboThI O6€3 MPUMEHEHHS CPEACTB IMOAMAIMBAHNS, BBIIOTHICMbBIE Ha BRICOTE 5 M U OoJIee;

r) pabOTBhI, BBITIOJIHIEMbIC HA PACCTOSHUU MEHEE 2 M OT HE OIPaKJCHHBIX IIEpPENaioB 10 BhICOTE Oojiee 5 M Ha
TUIOMIA/IKaX P OTCYTCTBUU 3alIUTHBIX OTPaKICHUH;

Bonpoc 27.

Ha kaxoii cpok pasperaercs BblIaBaTh Hapsi-I0IYCK Ha IPOBEACHUE paObOT Ha BhICOTE?

a) He 0oJiee yeM Ha OJIHY pabouyt0 CMEHY ¢ BO3MOKHOCTBIO MPOJJICHHUS €IIe Ha OJTHY CMEHY;

0) Ha cpok He Oojiee 15 pabovyrx CMEH C BO3MOXKHOCTBIO TIPOJIJICHUS €Ille Ha 15 KaJeHaapHbIX THEH;

B) Ha CpOK He Ootiee 15 pabounx cMEH C BO3MOXKHOCTBIO MPOJIJICHHS e1e Ha 15 pabounx cMeH;

T) Ha 1000 CPOK MPU HEM3MEHHOCTH COCTaBa OpUTabl, MECTa IPOBEACHHS U YCIOBUI BBIMOJIHEHUS PabOT.

Bonpoc 28.

[Ipu BBINIOJIHEHUH Ta300MACHBIX Pa0OT HEOOXOAUMO MPUMEHSTH CBETHIIBHUKHU:
a) HanpsbkeHueM 127 BoabT

0) HanpsbDKEHUE He BhITIE 12 BOJIBT BO B3PHIBO3AIIUIIEHHOM UCITOJIHEHUH

B) HaIlpsDKEHHE He BblIIe 36 BOJBT

Bonpoc 29.

OTt60p P00, coraacHoO MpPaBUil, TPOU3BOAUTCS:
a) CaMOCTOSITEILHO

0) ¢ ny6nepom

B) C pyKOBOJUTENIEM 00BEKTA

T) ¢ 1a00paHTOM.

Bonpoc 30.

Uro HeoOX0ANMO cAenaTh mepea 0TOOpoM mpood?
a) CHATh MPOOOOTOOPHUK

0) cipeHnpoBaTh MPOOOOTOOPHUK

B) IPOMBITH ITPOOOOTOOPHUK

T') HUYETO He JIeNaTh.

Bonpoc 31.
Kax nHeobxoammo pacrosnaratecs pu 0T00pe Mpod Ha OTKPHITHIX yIaCTKax ?
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a) 1O HaIpaBJICHUIO BETpa
0) IpOTHB HaMpaBJICHUS BETpa
B) HE PETJIaMEHTHUPYETCS.

Bomnpoc 32.

Kak momken pacrionararbest 1yomiep npu otoéope mpo6?
a) Jiexa, ¢ TOJABETPCHHOMN CTOPOHBI

0) cuis, ¢ OJBETPEHHON CTOPOHBI

B) HaroTOBE, C MOJIBETPEHHOW CTOPOHBI

') HE PErJIaMEHTUPYETCS.

Bonpoc 33.

KTt0 Ha3Havaet ucnonHUTENEH 0TOOpA IPOO?
a) OIPEACIISIIOT CAMOCTOSTEIIEHO

0) crapmuii orepaTop

B) PYKOBOJUTENb 00BEKTA

') HAaYaJIbHUK LIeXa

Bonpoc 34.

Kakoii Benn4MHBI TOJDKEH OBITh THAMETP KOpITyca MaHOMETPOB, YCTAHOBJICHHBIX Ha BBICOTE OT 2 70 3 MeT-
poB?

a) He meree 100 MM

0) 1o 100 Mmm

B) He MeHee 160 mm.

Bomnpoc 35.

Kakoii peareHT npuMeHseTCsl Ha yCTaHOBKaX NEPBUYHOM 1epepaboTKH HEPTU JUIsl CHUKEHUSI KOppO3Uu?
a) IedIMYJIbIaTop

0) UHrUoUTOP

B) IIE€JIOYb

T') JUCTIEPreHT

1) BoAa

€) HeWTpamuzarop.

Bonpoc 36.

KakoBo coneprkanue 1menodyu B pabouem pactBope?
a) He 6omee 0,5%

0) e 6onee 1%

B) He Oouree 1,5%

r) He 6onee 2%

Bonpoc 37.

Yro HeoOX0AMMO cAeNaTh C PAaCTBOPOM LIEJIOUH [TOCIIE €T0 MPUTOTOBICHUS?
a) HarpeTh

0) oXJIaIuTh

B) OT/IaTh HA aHAJIU3

T) JaTh OTCTOSATHCA.

Bonpoc 38.

KTo siBAsieTcst OTBETCTBEHHBIM 32 MOJATOTOBKY PACTBOPOB PEareHTOB K Mojaaye?
a) CTapIIuii omeparop

0) mpeCcTaBUTENb MTOCTABIIMKA peareHTa

B) HAYAJIBHUK 1I€Xa
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T') IUCTIeTYEp 3aBOA.

Bomnpoc 39.

Jlnst ydera pacxo/a peareHTa Ha yCTaHOBKaxX MCIIOJIb3yeTcs?
a) peKUMHBIH JIUCT

0) BaXTOBBIH JKypHAaJ

B) TapUpOBOYHAs TabJIMIIA

I) )KypHaJl yueTa pacxojia peareHToB

1) OJIOKHOT.

Bomnpoc 40.

Yemy J0KEH COOTBETCTBOBATH MAaTEPHUATBHBIN OalaHC YCTAHOBKHU?
a) TUIaHy 10 YKOHOMHH SHEPrOpecypcoB

0) TuTaHy MPOM3BOACTBA

B) IJIaHYy BBIPAOOTKH

) TpeOOBaHUSAM MOTPEOUTEISI.

Bonpoc 41.

KakoBa mocinienoBareabHOCTh ONepalfil Mpu NPUrOTOBIEHUU PACTBOPA LIEJIOUYM B €EMKOCTH U3 KUAKOTO KOH-
LeHTpara?

a) CHayaJla 3aKkayaTh BOJLy, IOTOM I1I€JI0Yb

0) cHaydasa 3aKayarhb LIEJI0Yb, IOTOM BOAY

B) BOJIa U 111€JI0Yb 3aKAYMBAIOTCS OJTHOBPEMEHHO

Bonpoc 42.

B kakoMm 10KkyMeHTe JOKEH (PUKCUPOBAThCs IIyCK 000pYy0BaHuUs?
a) nmacnopT o0opy10BaHUS

0) BaxTOBBIH JKypHaJI

B) PEIVIaMEHT YCTaHOBKHU

I') )KypHaJl 03HAKOMJICHHUSI C IPUKA3aMH U PACTIOPSHKEHUSIMU

1) HUTJIE.

Bonpoc 43.

I'ne nemaetcs 3anuck 06 OCTAHOBIEHHOM 00OPYOBaHUU?
a) BaXTOBBIN KypHaJ

0) peXXMMHBIN JTUCT

B) JKypHaJI COCTOSIHUS YCIIOBUH TpyIa

r) OJIOKHOT.

Bonpoc 44.

XKenTeiii IBET TpyOOIPOBOAA O3HAYAET, UTO IO HEMY TPAHCIIOPTUPYETCS/TIEPEKAUNBACTCS:
a) HeTEeNPOAYKT

0) map

B) BOJa

I) rassbl.

Bonpoc 45.

Jlnist 3amepa U ONepaTUBHOTO ONpeAeTIeHNs YPOBHs HAITOJHEHNUS HErTTyOOKHX €MKOCTEH, collepKalluxX pa3iny-
HBbIe HEPTETPOAYKTHI WIIN APYTHE KHUIKOCTH, UCIIONB3YETCs CIICNAT3HPOBAHHBIA U3MEPUTEILHBIA IPUOOP:
a) pyJeTKa c JOTOM

0) criennanbHas Mmajka

B) METPOILTOK

I') JUIMHHAs JTUHEeWKa
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1) HePTEACHCUMETP.

Bomnpoc 46.

JUIMTETbHOCTh TEKYIIETO PEMOHTA COCTABIISCT:
a) 3-4 cyTok

0) 1 Hepens

B) 4-5 cyTOK.

Bomnpoc 47.

CpoOK KanmuTaJIbHOTO PEMOHTA COCTABIISCT:
a) 15-20 cyrok

0) 25-30 cyTok

r) 10-15 cyrok

n) 35 nuei

Bonpoc 48.

I'unpaBnrueckuil ynap B Tpyoe MOXKET IPOU30MTH B pe3yJIbTare:
a) yaapa 1o tpyoe;

0) pe3KOro 3aKpHITH 3aIIOPHON apMaTYpBHI;

T') IOBBIIICHUS TEMIICPATYPHI;

Z[) IIOHM)XCHUS NaBJICHUA.

Bonpoc 49.

3a cyeT Yero NpOMCXOUT BCAChIBAHUE KHUIKOCTH B IEHTPOOEKHBINA Hacoc?

a) 3a CUET Pa3HOCTH JIaBJICHUI B HATHETATEJIbHOM U BCACHIBAIOILEM TPYOOIIPOBOIAX;
0) 3a cueT pa3sHOCTH JaBJIEHUI B HarHETaTEIbLHOM TPYOOIIPOBOJIE;

B) 3a CUET PA3HOCTHU JABJICHUN B IPUEMHOI €MKOCTH U HAcOCE;

I') 3a CUET Pa3HOCTH JIaBJIEHUI B HAIOPHOM €MKOCTH U HAcOCe.

Bonpoc 50.

B kakom fokyMmeHTe (PUKCUPYIOTCSI TapaMeTphbl pabOThl TEXHOJIOTMYECKHX alnapaToB U 000pyA0BaHUs?
a) JIMCT aHAJIMTUYECKOTO KOHTPOJIS

0) peKUMHBIH JIUCT

B) BaXTOBBII JKypHAJ CTaplIero oneparopa

I) ’KypHaJl (PUKCallUy apaMeTpoB paboThl alnaparTos.

Kuou k Tecry:

1. 0)
2. 0)
3. a)
4, a)
5. 0)
6. 0)
7. 1)
8. 0)
Q. B)
10. r)
11. a)
12. 0)
13. a)
14, 0)
15. 0)
16. a)




17. a)
18. 0)
19. a)
20. a)
21. B)
22. a)
23. 0)
24. B)
25. 0)
26. 0), B), I)
27. 0)
28. 0)
29. 0)
30. 0)
31. a)
32. B)
33. 0)
34. B)
35. 0), B), €)
36. r)
37. B), I)
38. a)
39. r)
40. 0)
41. 0)
42. 0)
43. a)
44, r)
45, a), B)
46. B)
47. a)
48. 0)
49. B)
50. 0)
Kpurtepuu pe3y/ibTaToB OLlCHHBAHMSA:
IIpoueHT pe3yJbTATHBHOCTH (MPaBUJIb- OueHKa ypoBHsI ePenoaroToBKu
HBIX OTBETOB) 0aJ11 (0TMeETKA) BepOaJbHBII AaHAJIOT
43-50 5 OTJIMYHO
35-43 4 XOpOIIIO
25-34 3 YIIOBJIETBOPUTEIBHO
MeHee 25 2 HEYJIOBJICTBOPHTEIHLHO
BBITNIOJTHEHUE PABOT IO PABOYEW IMPO®ECCHUH
10069 AIINTAPATYUK OKUCJIEHUSA
3anaHud K 9K3aMeHy KBaJIH(PHUKAIlMOHHOMY BKJIIOYAET B CeOs:
1. Teopernueckuii sTar.
2. IlpakTuyeckuit sTam.
3amaHus A1 TEOPETHUECKOTO ATara, KOTOPBIE MPEAIoaraloT 3 BapuaHTa (BapHaHT CTYACHTY BBITACT
IIPEToJIaBaTeNb):

BAPUAHT 1.
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Bompoc 1.

Kakoe naBnenwue Gomnpiie?
a) pabouee

0) pacueTHOE

B) MpoOHOE

Bomnpoc 2.

HcnomauTenu ra300nacHbIX paboT 00s13aHbI BEITIOTHATE padoTYy:

a) yKa3aHHYIO B Hapsizie-10yCcKe

0) B COOTBETCTBUU C YKa3aHUEM OTBETCTBEHHOTO 3a IMOJTOTOBKY T'a300MacHBIX padoT
B) J1I00YI0 padoTy.

Bomnpoc 3.

Cpok meiicTBus Hapsiia- IOIyCKa Ha MPOBEJCHHUE Ta300IaCHBIX PadoT:

a) He OoJiee Tpex pabovYnX CMEH

0) He Oosiee OAHOM THEBHON CMEHBI, C IPABOM IMOCJICAYIOIIETO MPOJJICHHS €l Ha OIHY CMEHY
B) |1 pabGouas cMeHa.

Bonpoc 4.

Kakoii mpubop ucronb3yercs it U3MEpeHUs: H30BITOYHOTO JJABICHUA?  a) apeoMeTp
0) BakyymeTp

B) TUTPOMETP

r) numMaHoMeTp

1) MAaHOMETP.

Bompoc 5.

Kakoii ToKyMeHT periiaMeHTUpYeT NOPSA0K 0TOOpa u 6€30MacHOCTh 0TOOpa MPO6?
a) TEXHOJIOTUYECKUH perJaMeHT

6) 'OCT

B) MHCTPYKIIHS

T') pactiopspKEHHE CTapIIero orneparopa

Bormpoc 6.

I'ne ocymectBnsiercst oT00p MpoO rOTOBBIX HEPTENIPOAYKTOB?
a) Ha BBIXOJIC MTPOIYKTA C YCTAaHOBKH

0) Ha BXOJle B YCTaHOBKY

B) B 1abopartopuu

T') Ha CKJIaJie

Bompoc 7.

B Teuenune kakoro BpeMeHHU MOCiie OKOHYaHUS OTHEBBIX PabOT HEOOXOAMMO MTPOBEPUTH MECTO UX TIPOBEIE-
HUS?

a) B TeueHue 3-5 yacon

0) B TeueHue | Jaca

B) B T€UEHHUE 2 YacoB

Bomnpoc 8.

W3MeHeHUs TEXHOIOTUYECKOTO PeKUMa TOJKHBI (PUKCHPOBATHCS B:
a) )KypHaJie aHaJTUTHYECKOT0 KOHTPOJIS

0) TEXHOJIIOTUYECKOM PETIIaMEHTe

B) BaXTOBOM JKypHaJje

T') HUTJE HEe (PUKCUPYIOTCA.



Bomnpoc 9.

Kakoit Benmn4auHbI JOJDKEH ObITh TUaAMETP KOpITyca MAHOMETPOB, YCTAaHOBIICHHBIX HA BBICOTE /10 2 METPOB?
a) He meree 100 Mmm

0) 1o 100 Mmm

B) He MeHee 160 mm

Bomnpoc 10.

B kakux ciydasix paboThI Ha BRICOTE BBIMIOITHSIIOTCS ¢ 0OPMIICHHEM Hapsiia-AoImycKa?

a) 1r00ble paboThI, BHIIIOJIHSAEMbIE HA BbIcoTe Oosee 1,8 M Hajl MOBEPXHOCTBIO KUAKOCTEH, CHITYYMMHU MaTepu-
aJlaM¥, BBICTYIAIOLIMMH HaJ MOBEPXHOCTHIO;

0) paboTHI Ha BBICOTE C IPUMEHEHUEM NIEKTPUUECKUX, THEBMATUYECKUX HHCTPYMEHTOB, AJIEKTPOra30cBapoy-
HBIE pabOTHI;

B) paboThl 0€3 NPUMEHEHHUs CPEACTB IIOAMAIIMBAaHUS, BBIIIOIHAEMBIE Ha BBICOTE 5 M U OoJee;

r) paboTHI, BHIIIOJIHSIEMbIE HA PACCTOSIHUU MEHEE 2 M OT HE OIpakJICHHBIX MEPenaioB 10 BeIcoTe Ooyee 5 M Ha
IUIOIIAKaX IPU OTCYTCTBUHM 3aLIUTHBIX OIPaXkICHUIH;

Bomnpoc 11.

[Ipu BBIIOJIHEHUH ra300M1aCHBIX PA0OT HEOOXOUMO IPUMEHSTH CBETUIIbHUKU:
a) HanpspkeHueM 127 BosbT

0) HanpspKEHUE He BhIIie 12 BOIBT BO B3PHIBO3AIIUIIICHHOM HCIIOJIHEHUN

B) HalpsKeHHe He Bbllie 36 BOJIbT

Bomnpoc 12.

Kak Heo6xonnMo pacrnonararbcesi mpu oToope mpod Ha OTKPBITHIX y4acTKax?
a) [0 HAINpaBJICHUIO BETpa

0) MPOTHB HaNpPAaBIICHUS BETpa

B) HE pEIIAMEHTUPYETCS.

Bomnpoc 13.

Kakoii peareHT mpuMeHseTcss Ha YCTAaHOBKaX MEPBUYHOMN MepepaboTKu HEPTH JJIsl CHIKEHUST KOppo3uu?
a) IeIMYIBraTop

0) MHrUoUTOP

B) IIEJIOYb

T') TUCTIEPTEeHT

1) Boja

€) HeHTpanu3arop.

Bomnpoc 14.

KTo siBrsieTcs1 OTBETCTBEHHBIM 32 IMTOTOTOBKY PacTBOPOB PEAreHTOB K rmojadue?
a) cTapiIuii orneparop

0) mpeAcTaBUTEh TOCTABIIUKA pEareHTa

B) HAYaJIbHUK IIeXa

T') IUCIIeTYEep 3aBOJIA.

Bormpoc 15.

JITMTEeThbHOCTh TEKYIIET0 PEMOHTA COCTABIISIET:
a) 3-4 cyTok

0) 1 Henens

B) 4-5 cyTOK.

Bormpoc 16.
B kakom JokyMeHTe (PUKCUPYIOTCS TapaMeTpbl Pa0OThI TEXHOJIOIMUYECKUX aMapaTroB U 000pyI0BaHUs?
a) JIMUCT aHAJTMTUYECKOTO KOHTPOJIS
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0) peKUMHBIH JIUCT
B) BaXTOBBIN )KYpHAJ CTapIIETO oneparopa
T') )KypHaJ (PUKCAIUU TTapaMeTpOB pabOTHI armapaTos.

Bomnpoc 17.

I'mapaBnuyeckuil ynap B Tpyoe MOKET IPOU30UTH B PE3YNbTaTE:
a) yzmapa 1o Tpyoe;

0) pe3KOro 3aKphITUS 3AIIOPHOM apMaTyphl;

I') HOBBIILIEHHS TEMIIEPaTyphl;

1) IOHM>KEHUS JaBJICHUS.

Bomnpoc 18.

B xakoM 10KyMeHTe JOIKeH (PMKCHPOBATHCS ITyCK 000pynoBaHuUs?
a) macropTt 00OpyI0BaHUS

0) BaxTOBBIN KypHaJ

B) pEIVIaMEHT YCTaHOBKH

T') )KypHaJ 03HAKOMJICHUS C TIPHKAa3aMHU U PACTIOPSHKEHUSIMU

1) HUTJIC.

Bomnpoc 19.

XKenTeiii 1BET TPYyOOIPOBOA 03HAYALT, UTO 110 HEMY TPAHCIIOPTUPYETCS/TIEPEKAYHBACTCS
a) He(bTenmpoayKT

0) map

B) BOJIA

I) rassbl.

Bomnpoc 20.

YeMy OKEH COOTBETCTBOBATh MAaTepUANIbHBIN OajlaHC yCTaHOBKH?
a) IJIaHy 110 YKOHOMHHU 3HEPropecypcoB

0) mIaHy NpOU3BOACTBA

B) IUIaHYy BBIPaOOTKHU

I') TpeOOBaHUAM MTOTPEOUTEIS.

BAPUAHT 2.

Bomnpoc 1.

I"azoomacupie paboTHI 110 HAPSITY- AOMYCKY, KaK IPAaBUJIO, IIPOBOJISTCS:
a) B BEUepHee BpeMs

0) B JHEBHOE BpeMsl

B) B HOYHOE BpeMs

Bomnpoc 2.

Kewm BbIaeTcst Hapsii-10MyCcK Ha MPOBEACHUE Ta300MaCHBIX PadoT?

a) HAYaJIbHUKOM 11€Xa, Ha TEPPUTOPUH KOTOPOTO MPOBOAATCS pabOTHI, IOCIIE YTBEPKACHUS INIaBHBIM HH)KEHE-
pom

0) TJIaBHBIM MH)KEHEPOM

B) Ha49aJJbHUKOM TEXHOJIOTHIECKOH YCTaHOBKH.

Bomnpoc 3.

[Tokazanust MaHOMETPA JOTKHBI OBITH?
a) B OJHOM TPETH IITKAJIBI

0) BO BTOPOI TPETH IIKAIBI

B) B IIOCJIEIHEW TPETH LIKAJIbI
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T') B IpeeIax MIKajbl.

Bomnpoc 4.

Kakoii mpubop ucnonb3yercs s u3MepeHHs U30BITOYHOTO JaBICHHS?
a) apeoMeTp

0) BakyymeTp

B) TUTPOMETP

r) nudmanomeTp

1) MAaHOMETD.

Bomnpoc 5.

Kakoii JOKyMeHT periaMeHTHPYeT HOPsI0K 0TOOpa 1 0€30macHOCTh 0TOOpa mpoo?
a) TEXHOJIOTHYECKUI PErJIaMEeHT

6) TOCT

B) HHCTPYKITUS

T') pacropspkeHHe CTapiiero oneparopa

Bormpoc 6.

KonuuectBo oTOMpaeMoil npoObl B crielinaaibHOW EMKOCTHU C 3TUKETKOM JTOJDKHO COCTaBISATh?
a) BeCh 00beM EMKOCTH

0) He MeHee 2/3 oT 00beMa EMKOCTH

B) He MeHee 3/4 0T 00beMa EMKOCTH.

Bompoc 7.

I'me mpousBoaKTCS OMpee/ICHUE KaueCTBa MOTyIaeMbIX He(PTepoyKTOB?
a) HEMOCPEJICTBEHHO HA YCTAHOBKE

0) B maboparopun

B) B KaOWHETE HaYaJIbHHUKA I1eXa.

Bomnpoc 8.

JIiig KakuX 1esnel mpou3BOAUTCS PEMOHT 000pyn0BaHuUs?
a) o0ecrieyeHne ero HopMajaIbHON PabOTHI

0) u3yueHue ero BHYTPEHHETO yCTPOMCTBa

B) HaIVISIIHOE MTOCOOME ISl CTYAEHTOB U CTaXKEPOB.

Bomnpoc 9.

B xakoM oKyMeHTe orrcaHa Mnporeaypa HOpMaabHON OCTAaHOBKH YCTAHOBKU?
a) TEXHOJIOTMYECKUI periaMeHT

0) IUIA

B) MHCTPYKIIHS 110 OXpaHe Tpyaa

r) CTII.

Bormpoc 10.

Kakune paboTsl OTHOCATCS K paboTaM Ha BBICOTE?

a) Oosiee 3 METPOB OT MOBEPXHOCTH 3EMIIH

6) 6onee 1,8 MmeTpa 1o BbICOTE U HE OoJiee 2 METPOB OT HE OTPaXIEHHBIX MEPETaI0B
B) OoJiee 2 METPOB OT MOBEPXHOCTH 3€MJTH.

Bompoc 11.

B kakux ciaydasx paboThl Ha BEICOTE BBIIOIHSIOTCS ¢ 0(hopMIIEHHEM Hapsiia-10MmycKa?

a) mo0Oble paboThI, BHINIOHAEMBIE HA BbIcOTE OoJiee 1,8 M HaJ MOBEPXHOCTHIO KHUAKOCTEH, ChIMTYyYUMH MaTepu-
aJlaM¥, BBICTYINAIOLIMMH HaJ TOBEPXHOCTHIO;
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0) paOOTHI Ha BHICOTE C MPUMEHEHUEM IIEKTPUUYECKUX, THEBMAaTHUECKUX HHCTPYMEHTOB, 3JIEKTPOrazocBapoy-
HBIE pabOTHI;

B) paboThI O€3 MPUMEHEHHS CPEICTB MOIMAIIIMBAHUsI, BHITTOHIEMbIC Ha BBICOTE 5 M U OoJIee;

T') paboTHI, BHIIOJHIEMbIE HA PACCTOSHUU MEHEE 2 M OT HE OIpakJICHHBIX NEperaioB 1o BHICOTE Oojiee 5 M Ha
IUIOLIA/IKaX PU OTCYTCTBHH 3AIIUTHBIX OTPAXKICHHUI;

Bomnpoc 12.

OTt60p mpo0, coracHo MpaBHIl, MPOUIBOIUTCS:
a) CaMOCTOSITEIIHO

0) ¢ nmybiepom

B) C PYKOBOJUTEIEM O0OBEKTA

T) C JIJaOOpaHTOM.

Bomnpoc 13.

Kaxk gomxen pacrionararbcst Ayonep npu oToope mpoo?
a) JIeKa, C MOABETPEHHOU CTOPOHBI

0) cujis, C IOJBETPEHHON CTOPOHBI

B) HaroToBe, C TIOIBETPEHHOM CTOPOHBI

I') HE perlaMeHTUPYEeTCSl.

Bomnpoc 14.

Kakoii BeJIMYMHBI TOJDKEH OBITH JIMAMETP KOPITyca MAaHOMETPOB, YCTaHOBIICHHBIX Ha BBICOTE OT 2 110 3 METPOB?
a) ue meree 100 MM

0) 1o 100 Mmm

B) HE MeHee 160 MM.

Bomnpoc 15.

Jlnig yueTa pacxojia peareHTa Ha yCTaHOBKaxX MCIIOJIb3YeTCs ?
a) peKUMHBIH JIUCT

0) BaXTOBBIN XKypHaI

B) TapUpOBOYHAs TabIuIa

I') )KypHaJ yueTa pacxojia peareHToB

1) OJIOKHOT.

Bomnpoc 16.

KakoBa mocienoBareabHOCTb ONepalliii Ipy MPUTOTOBICHUH PACTBOPA IIETOYH B eMKOCTH U3 JKUKOTO KOH-
1eHTpara?

a) cHauaja 3aKkayaThb BOAY, IOTOM IIEN0Yb

0) cHavaJia 3aKavath IIeJI0Yb, IOTOM BOIY

B) BOJIa U IIEJIOYb 3aKaYMBAIOTCSI OTHOBPEMEHHO

Bomnpoc 17.

I'ne nenaercs 3anuck 00 OCTaHOBIEHHOM 000PY/I0OBaHUH?
a) BaXTOBBIH KypHaJ

0) peKUMHBIN JIUCT

B) JKypHaJI COCTOSIHUS YCIIOBUH Tpyaa

r) OJIOKHOT.

Bompoc 18.

Jl11g 3aMepa v ONepaTUBHOTO OMPEeNICHUs] YPOBHSI HAITOIHEHUST HETITYOOKHUX €MKOCTEH, CoMep KaIliX pa3iny-
Hble He(DTEMPOAYKTHI UJTU IPYTHE KUAKOCTHU, UCTIONB3YETCs CIIeIUMaTU3UPOBAHHBIN U3MEpUTEIbHbIN MpUoop:
a) pyJieTKa C JIOTOM

0) crienMagbHasH majiKa
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B) METPOIITOK
) IJIMHHAS JTUHEeHKa
1) HePTEACHCUMETD.

Bomnpoc 19.

KTo siBAsieTcst OTBETCTBEHHBIM 32 MOATOTOBKY PaCTBOPOB PEAreHTOB K mojaye?
a) cTapiIuii orneparop

0) mpeacTaBUTENb MOCTABIIMKA peareHTa

B) HAYaJIbHUK IIeXa

I') IUCIIeTYep 3aBOJIA.

Bonpoc 20.

JUIMTeIbHOCTh TEKYIIET0 PEMOHTA COCTABIISET:
a) 3-4 cyTok

0) 1 nenens

B) 4-5 cyTOK.

BAPUAHT 3.

Bomnpoc 1.

[TokazaHust MaHOMETpA TOJKHBI OBITH?
a) B OJTHOM TPETH LIKaJIbI

0) BO BTOpO# TPETH IIKAJIbI

B) B IIOCJIEIHEN TPETH LIKAJIbI

T) B Ipeesax IKaJbl.

Bomnpoc 2.

I'me xpansaTcs oToOpaHHbIE TPOOHI 10 MPUE3/Ia COTPYAHUKOB Jaboparopuu?
a) B ONEPaTOPHOMH

0) B crieliMaJIbHO OTBEICHHOM U 000PYOBaHHOM MECTE

B) B KaOMHETE PyKOBOAUTENS 00BEKTa

I') HE perIaMeHTHpYyeTCs

Bonpoc 3.

B kakyro eMKOCTh IPOM3BOAUTCS OTOOP MPo6?
a) B BEIPO

0) B O0uKy

B) B Ta3

T) B CIICIIHATBHYIO €EMKOCTb.

Bomnpoc 4.

I'ne ocymectBisercs oT00p Mpod roTOBBIX HEPTENPOTYKTOB?
a) Ha BBIXOJI€ MTPOJIYKTA C YCTAHOBKH

0) Ha BXOJIE€ B YCTAaHOBKY

B) B 1aboparopuu

T') Ha CKJIaJie

Bomnpoc 5.

BbIBOJ yCTaHOBKM Ha TEXHOJOTUYECKUIN PEKUM JI0JIKEH BECTUCH B COOTBETCTBUU C?
a) BaxXTOBBIM >KypHAJIOM CTapuIero oneparopa

0) TEXHOJIOTUYECKUM PETJIaMeHTOM

B) TUIAHOM JIMKBHJIALIUU aBapUHHON CUTYyalluu



') THCTPYKIIMEH 110 OXpaHe Tpyna sl CTapIIero orneparopa.

Bomnpoc 6.

B TedeHune kakoro BpeMEeHH MMOCIe OKOHYaHUS OTHEBBIX paOOT HEOOXOAUMO IMPOBEPUTH MECTO UX MPOBEICHUS?
a) B TeueHue 3-5 yacoB

0) B Teuenue 1 waca

B) B TEYCHHE 2 YaCOB

Bomnpoc 7.

B xakoM JIOKyMEHTE OTpasKeHbI HOPMbI TEXHOJIOTHUECKOTO PexkuMa?
a) TEXHOJIOTHYECKHUIl PEerIaMeHT YCTaHOBKU

0) MTHCTPYKLIUU

B) BaXTOBBIi KypHaI

Bomnpoc 8.

BrIBOII yCTaHOBKH HAa TEXHOJOTHYECKHI PEKUM JOJIKEH BECTUCH B COOTBETCTBUU C:
a) BaXTOBBIM >KypHAJIOM CTapIIero oneparopa

0) TEXHOJIOTHYECKUM PETIIAMEHTOM

B) IJIAHOM JIMKBUJAIIUU aBAPUITHOM CUTYaIlUU

') MHCTPYKLKEH 10 OXpaHe Tpy/Ja IS CTapIIero oneparopa.

Bomnpoc 9.

Ha xakoii MakCUMaJIbHON BBICOTE OT YPOBHS IIONIAIKH HAOIIOJCHNS pa3peIiaeTcs YCTaHABINBATh MAHOMET-
pB1?

a) 104 m

0) 103 M

B) 710 5 M.

Bonpoc 10.

Kakune paboTsl OTHOCATCS K OTHEBBIM paboTam?

a) CBSI3aHHBIE C MPUMEHEHHEM OTKPBITOTO OTHS, HICKPOOOpa30BaHNEM

0) cBsI3aHHbIE C IPUMEHEHNUEM OTKPBITOTO OTHS

B) CBA3aHHLIC C IPUMEHCHUEM OTKPBLITOT'O Or'HA, I/ICKpOO6p2130BaHI/ICM " Harp€BaHUEM O TEMIIEpPATYpPhI, CII0-
COOHOMH BBI3BaTh BOCIUIAMEHEHHE.

Bonpoc 11.

B kakux ciydasix paboThl Ha BBICOTE BBITIOJIHSIOTCS ¢ OPOpMIICHHUEM Hapsiaa-10mycKa’?

a) 1ro0ble paboThI, BHINIOJIHSEMbIE Ha BbIcOoTe Oosee 1,8 M HajJl MOBEPXHOCTHIO JKUAKOCTEH, CHITYYHMH MaTepu-
aJlaMy, BBICTYMAIOIIUMHU HaJl TOBEPXHOCTHIO;

0) paboTHI Ha BBICOTE C MPUMEHEHUEM IEKTPUUECKUX, THEBMAaTUYECKUX HHCTPYMEHTOB, JJIEKTPOra3ocBapoy-
HbIe paboThI;

B) paboThl 0€3 MpUMEHEHHUs CPEACTB MOAMAIIMBAaHUS, BBITIOIHIEMBIE Ha BBICOTE 5 M U OoJee;

r) paOoTBbI, BHINOJIHAEMbIE Ha PACCTOSIHUM MEHEe 2 M OT HE OrpaXkJIeHHbIX MEPENajoB M0 BeICOTE OoJiee 5 M Ha
IUTOIIAKaX MPU OTCYTCTBHM 3aLIUTHBIX OIPaKICHHIA;

Bonpoc 12.

Ha xakoii cpok pa3pemiaercst Bbl1aBaTh HapsA-I10IMYyCK Ha MpOBeAeHHe paboT Ha BbICOTE?

a) He OoJiee YeM Ha O/IHy pabo4yl0 CMEHY C BO3MOXHOCTBIO MPOJICHHS €IIle Ha O/IHY CMEHY;

0) Ha cpok He Oosee 15 pabounx CMEH C BO3MOKHOCTBIO TIPOJICHUS €111e Ha 15 KaneH apHbIX JTHEH;

B) Ha CpOK He Oosiee 15 pabouux cMeH ¢ BO3MOKHOCTBIO MTPOJIeHUs ellie Ha 15 pabounx cMmeH;

r) Ha J1I000# CPOK IPU HEM3MEHHOCTH COCTaBa OpUraJibl, MecTa IPOBEACHUS U YCIOBUI BBIITOJIHEHUS padoT.

Bonpoc 13.
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ITpu BBINOIHEHUH T'a300MaCHBIX PA00T HEOOXOIUMO MPUMEHSTh CBETUIIbHUKH:
a) HanpspkeHueM 127 BosbT

0) HanpspKeHUe He Bbllle 12 BOJIBT BO B3PBIBO3ALIUILEHHOM HCIIOJHEHUN

B) HaIlpsKEHHUE HE BbIIE 36 BOJIBT

Bonpoc 14.

Uto HeoOxoauMo caenarh rnepea oToopom npoo?
a) CHATh TPOOOOTOOPHUK

0) capeHupoBaTh MPOOOOTOOPHHUK

B) MPOMBITH IPOOOOTOOPHUK

I') HUYETo He JeJaTh.

Bomnpoc 15.

Kak nmomxken pacnonararbcest xyonep mpu oroope mpoo?
a) JiexKa, C MOABETPEHHOM CTOPOHBI

0) cuns, ¢ MOABETPEHHON CTOPOHBI

B) HAaroTOBE, C MOJBETPEHHON CTOPOHBI

I') HE perlaMeHTUPYETCSl.

Bomnpoc 16.

Kakoii peareHT mpUMeHseTCsl Ha YCTAaHOBKAaX IMEPBUYHOMN MepepabOTKN HEPTH JIsl CHUKCHHSI KOPPO3UU?
a) IedMYIIbraTop

0) uHrUoUTOP

B) IICJIOYb

I') JUCHEPreHT

1) BoAa

€) HeUTpanmu3arop.

Bonpoc 17.

KakoBo coneprkanue 1ieio4u B pabouem pacTBope?
a) He 6omee 0,5%

0) ue 6onee 1%

B) He Ooiee 1,5%

r) He 6onee 2%

Bonpoc 18.

YeMy 10J5KEH COOTBETCTBOBATh MaTepUajIbHbIA OajlaHC YyCTaHOBKU?
a) IUIaHy MO0 YKOHOMHUH SHEPropecypcoB

0) raHy MpOU3BOJCTBA

B) IJIaHY BBIPAOOTKH

) TpeOOBaHUAM MOTPEOUTENS.

Bonpoc 19.

CpoK KanMTagIbHOTO PEMOHTA COCTABIISIET:
a) 15-20 cyrok

0) 25-30 cyTok

r) 10-15 cytok

n) 35 nuei

Bonpoc 20.

3a cyeT 4ero MpoUCXOIUT BCaChlBaHUE )KUJIKOCTH B LIEHTPOOEKHBII Hacoc?

a) 3a CYeT Pa3HOCTH JIaBJICHUI B HArHETATEJIbHOM U BCACHIBAIOIIEM TPYOOIIPOBOJAX;
0) 3a cueT pa3HOCTH JABJIICHUI B HAaTHETATEJILHOM TPYOOTIPOBOJIC;
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B) 3a CYET pa3HOCTH JIABJICHUI B IPUEMHOU EMKOCTH U HACOCE;
T) 32 CYET Pa3HOCTH JABJICHUI B HAlIOPHON €MKOCTH M HACOCE.
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3. r
4. a
5. 6
6. a
7. a
8. 6
9. 6
10. B
11. 6,8, T
12. 6
13. 6
14. 6
15. B
16. 6,8, e
17. r
18. 6
19. a
20. B

Kputepun onenkmn:

[IpoueHT pe3yabTaTUBHOCTH (MPaBMJib- (OLIEHKA YPOBHS NepenoAroTOBKU

HBIX OTBETOB) 0aJ11 (0TMETKA) BepO0aIbHbBII aHAJIOT
18-20 5 OTIIUIHO

15-17 4 XOPOIIIO

12-14 3 YIOBJIETBOPUTEIHHO
MmeHee 12 2 HEY10BJIETBOPUTEIHHO

3anaHud Ui NPaKTHYEeCKOro JTara.

VYcnous BeinonHeHus 3a1anud: [lomyuenue fgomycka mo pesyiabTaTaM TEOPETHUECKOro 3Tamna mpodec-
CHOHAJILHOTO HK3aMeHa, MPOXO0KICHHE BBOJTHOTO HHCTPYKTaXA.

MakcumanbHOe BpeMsl BBITIOTHEHU 3aaanus: 210 MmuH

MecTo BBINOIHEHUS 33/1aHUS: CTIEHUATIN3UPOBAaHHbBIN yueOHbIH Kilace

Hcnonp3yemoe 000pyI0BaHNEe, HOPMATHBHBIE W CIPABOYHBIC MAaTEePHAJIbI, IPYrHe UCTOYHUKH WHQOP-
Maluu;

— poOOOTOOPHOE YCTPOUCTBO (IO MECTY ITPOBEACHHS PO(DECCHOHATEHOTO IK3aMEHA);

— aBromarusnpoBanHoe padouee mecto (I1K, Tpenaxep, CAIIP);

— KaHIeJsIpcKue MpuHaanexkHocTu (Oymara ¢popmata A4, pydka/kapaHjaan);

— HOPMAaTHBHO-TEXHUYECKas TOKYMEHTAIUsI Ha 00BEKThI KOHTPOJIA (TI0 MECTY MPOBENEHHs KBAIU(DU-
KaIMOHHOT'O 9K3aMEHA).

3amanue:
a) CocraButh ¥ opopMuth B rpaduueckom penaktope NanoCad, Kommnac-3D wim aHanoru4HoM HMpUHIIUTIH-
ATBHYI0 TEXHOJIOTHYECKYIO CXEMY IPOIecca C PAacCTAaHOBKOHM 3aIllOpPHO-PETrYIMPOBOYHON armaparypsl, peIo-
XPaHUTEIBHBIX YCTPOHUCTB U KOHTPOJIbHO-U3MEPUTEIbHBIX MPHUOOPOB U aBTOMATU3MPOBATh OCHOBHOM armapaT
cornacHo 'OCT 2.303-68.
ITpumMep onucaHMs TEXHOJIOTUYECKON CXEMBbI JUIsl BBITTOTHEHUS YepTeka TEXHOJOTHUECKOW CXEMBI:
['mapupoBaHue MponaH-IpoONIEHOBON Ppakiuu ocyuiecTsiseTcs B peaktope P-3/1,2 uzorepmuuecko-
ro tuna. [Iponan-nponuieHoas ¢paxius u3 eMkoctu E-33 y3ma BblieneHus U MOTydeHUs] TOBAPHOT'O MPOIH-
JIeHa MOCTIEA0BATEIbHO MIPOXOANT: TEeIII000MeHHUK T-601, T71e HarpeBaeTcst TemIoM 00paTHOTO MOTOKA, TETI000-
mennuk T-62, Tae momorpeBaeTcs mapoM 4 Krc/cM%, cMeIMBaeTCs ¢ BOAOPOIOM M MOCTYNaeT B TPyOHOE Mpo-
cTpaHcTBO peakropoB P-3/1,2. Bo3mokHa skcrutyararusi ogHoro u3 peakropon P-3/1 wnu P-3/2 mpu ycnoBumn
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HYXXHON CTETIEHU OYMCTKHU OT aleTHJICHOBBbIX coefuHeHuit (He 6onee 0,5 % 00.), BTOpoil peakTop B 3TO BpeMs
HaXOAUTCS B PE3EPBE.

[IporuapupoBaHHas 1o MPOXOIUT TETTI000MEHHUK T-61, XOJIONWJIBHUK
T-61a, Tne oxnaxgaeTcss 000pOTHOI BomoH, U uepe3 cemaparopsl C-50 u C-50a Hanpasnsiercs B ocymutenu O-
4/1,2. B cenaparope C-50 u C-50a ot III1® oTmensercs «3eJI€HOE MAclio», KOTOPOE IMPH HAKOIUICHUH Tepe-
MyCKaeTcsl B TMHUIO MuTaHus kosoHHbl K-19 y3ma Beigenenus ¢ppakuun Cs, Cs 1 mupoKoHaeHcara. Brinense-
MoO€ NPHU TUIPUPOBAHUH TEIUIO CHUMAETCS MCIIAPEHUEM METaHOJIa B MEKTPYOHOM MPOCTPAHCTBE PEAKTOPOB.

[Taper MeTaHONa IOCTYNAIOT B cenaparopbl C-53/1,2, cHabkeHHbIC MAPIHATbHBIME BOASHBIMUA KOHJICH-
caropamu T-62a/1,2. B xonnencaropax T-62a/1,2 mapsl MeTaHOJIa KOHJIGHCUPYIOTCS M CTEKAlOT CAMOTEKOM B
P-3/1,2. Kaxapiii u3 peaktopoB P-3/1 u P-3/2 00Bsi3aH caMOCTOSTENTbHBIM KOHTYPOM TI0 METaHOIY, YTO MO3BO-
JSeT MOJACPKUBATh HEOOXOAUMYIO TEMIIEpaTypy TUIPUPOBAHMS B KaKIOM PEAaKTOpE B 3aBHUCUMOCTH OT aK-
TUBHOCTH KaTaju3aropa.

[Tocne ruapuposanus 11D noasepraercs ocymke meoautoM Mapku NaA-3M wnu apyrumMu Mapkamu
B ocymmrenix C-4/1,2 no touku pocel «munyc» 45 °C. IIpegycmorpeno nBa ocymmutens. OnuH paboTaer B
peXKUME OCYIIIKH, IPYroi pereHepupyeTcs MeTaHoBol ¢pakuueit mpu temmeparype 200-250 °C uiau HaxoauT-
Csl B pe3epBe.

Ocymennas I1II® nocne O-4/1,2 noctynaer B Tem1000MeHHUK T-63 y3iia BbIIENECHUS U MOIyYSHHS
TOBapHOTO MPOIUJICHA.

Ne Kpurepun [HericTee JlencrtBue
BBIIIOJIHEHO | HE BBIIOJHEHO
1 | N300paxkeHbI BXOSIINE U UCXOISIINE TOTOKU 0,25 0
2 | Yka3zaHbl HalpaBJICHUS IBH)KCHUSI OCHOBHBIX ITOTOKOB. 0,25 0
3 | Yka3aHbl BemecTBa B TpPyOOIPOBOJaX OCHOBHBIX TOTOKOB. 0,5 0
4 N300paxeHo TeXHOIOTHYecKoe 00OpYyI0OBAaHUE COTJIACHO OMUCAHHIO 0,5 0
CXEMBI.
[Tpu BBIYEpUMBAHUH TEXHOJIOTUYECKOH CXEMBI Ha TPyOOIpPOBOAAX H 0,25 0
5 | o0opynoBaHMHM paccTaBji€Ha 3aloOpHas U 3alOpPHO-peryIupyroIas
apMarypa.
6 | Hammuue npegoxpaHUTENbHBIX KJIAlIaHOB HA COCYAAX M anmnaparax. 0,25 0
7 KoHTyphI perynmpoBaHus CBsI3aHbI C ITAPAMETPAMHU TEXHOJIOTHIECKO- 0,25 0
ro npouecca u npudopamu KUITHA.
8 N3006paskeHs CBA3H npubopoB KUITMA u 3amopHO-perynmupyroniei 0,5 0
Ha TEXHOJIOTHYECKOH cxeme mpoliecca.
9 Ha TexHONIOTHMYeCKOl cXeMe yKa3aHO CHMBOJIBHOE U OYKBEHHOE 000- 0,5 0
3Ha4yeHue npudopo KUIIHA u o6opynoBaHusl.
10 Ha TexHonornueckoi cxeme ecTh TaOIUIBI ¢ 0003HAYEHUSIMUA U pac- 1 0
1 @ppoBKoi 0003HaAYEHUH OCHOBHBIX TOTOKOB.
11 Ha texHOMOrM4eckoi cxeMe eCTh TaOJHIIBI ¢ 0003HAYCHUSMHU H Pac- 0,75 0
1 (poBKoi 0003HAYECHUH OCHOBHBIX allapaToB
Hroro 5 0

0) BBITIOJTHUTH MPAKTUIECKOE 3aJ]aHKe C UCTIOIb30BaHNEM YUeOHBIX TpeHaxxepoB PTCUM

Onucanue BHIOIHEHUS 331aHus Ha yueOHoM TpeHaxepe PTCHUM.Kapeepa.

OcyuiecTBUTh MYCK YCTAHOBKU pa3JielieHnst OyTaHOB Ha KOMITbIOTEPHOM TpeHa)Kepe COIIacHO UH-
cTpykuuu «HopManbHbIN TyCcK»:

1). Ilpunsate Boxy Ha cexuuio. CobpaTth cxemy (OTKPBITh PYUYHYIO apMaTypy).

2). HanipaBUTH ChIpbe B OTTOHHYIO KOJIOHHY C-1.

3). Beictpouts kouTyp C-1—T-4—pe3epByap Jerkux HEKOHAULIMOHHBIX TPOAYKTOB.

35



4). Korga ypoBeHb KyOa TIOCTUTHET HOPMAJIBLHOTO paboyero 3Ha4eHUs, OAKIIOYUTE pedoitnep T-3.
Hauars nporpes ky0a.

5). IlocreneHHo yBEIWYUTH IaBJICHUE B KOJIOHHE /0 HOPMaJIbHOIO paboyero 3Ha4eHUsl.

6). [locTeneHHO yBEIIMYUTH TaBIICHUE B PE(ITFOKCHOW EMKOCTH JIO HOPMAIBHOTO pa00vero 3HAYCHHMS.

7). Ilo mepe yBenuueHus B peduirokcHOM emkocTH E-1, BkirounTs Hacoc peduirokca H-1a mogas opo-
nieHue B kojoHHy C-1.

8). ITo mepe yBenuyenus ypoBHs B peduitokcHOM emKocTu E-1, HanpaBuTh HEKOHAUIIMOHHBIE TPOAYKTHI
B CIIEI[MAJIbHbIE XPaHWINIIIA.

9). Kak TonpKko KyOOBBIN MPOAYKT HAYMHAET COOTBETCTBOBATh TPeOyeMOMY KauecTBY, HAlIPaBUTh MPO-
JYKT Ha TPaHUIly YCTaHOBKH.

10). Kak TONbKO IUCTUILIAT HAYMHAET COOTBETCTBOBATH TPEOYEMOMY KaueCTBY, HAPABUTh MPOAYKT Ha
IPaHMILy YCTAaHOBKH.

OHCHI/IBaHI/Ie BBIIIOJIHEHHOM DaGOTBIZ

No Kpurepuu JlelicTBe BbI- HetlictBue
MIOJTHEHO HE BBIIIOJTHEHO

1 | Ilyck ycTaHOBKH BBIIOJHEH COTJIACHO OMHMCAHUIO. 0,5 0

2 | OTperynupoBaH TeMIEpaTypHBIH PEKUM B KOJIOHHE. 0,5 0

3 KoppekTupoBka mapameTpoB AaBICHUS, TEMIIEPATyPHl, YPOBHS CO- 1 0
IJIJACHO HOPMaM TE€XHOJIOTHYECKOTO MPoIlecca.

4 OtcyTcTBYeT cpabOTKa CUCTEMBI ITPOTUBOABAPUMHON 3allUThI YPOB- 0,25 0
HSl B KOJIOHHE.

5 OtcyTcTBYeT cpabOTKa CUCTEMBI ITPOTUBOABAPUMHON 3allUThI YPOB- 0,25 0
HSl B €MKOCTH.

6 OtcyTcTBYeT cpaboTKa CHCTEMBbl MPOTUBOABAPUITHON 3alllUThl J1aB- 0,25 0
JICHUS] B EMKOCTH.

7 OtcyTcTBYeT cpaboTKa CHUCTEMBbl MPOTHUBOABAPUNHOMN 3aLUTHI NPU 0,25 0
OCTaHOBE Hacoca.

8 | Konnenrpamnus H-0yrana o npudopy AIRA-001 ve meree 85%. 1 0

9 | Konnenrpanus nzo0yrana o npudopy AIRA-002 e menee 85%. 1 0

Hroro 5 0

Hrorosas OLICHKAa BBIBOAWUTCA Ha OCHOBAHUHW CYMMHUPOBAHUSA 0amioB 3a TCOPCTUYCCKYIO U MPAKTUUCCKYIO
Y9aCTb 5K3aMCHaA.

Tect caan Ha OLIEHKY «OTIHYHOY - 2 Oaia

TecT cnad Ha OLEHKY «XOpOIIO» - 2 Oa.

Tect caan Ha OLIEHKY «yJOBJIETBOPUTEIHHOY - 1 Ga.
TecT cnaH Ha OLEHKY «HEYTOBJIETBOPUTEIBLHOY - 0 Oas.

HpaKTI/I‘IGCKOC 3a1aHUC BBITTOJIHCHO Ha OIICHKY «OTJIUYHO) - 3 Ganna.
HpaKTI/I‘leCKOC 3aIaHUC BBITTOJIHCHO Ha OLICHKY «XOPpOIIO» - 2 Gama.
HpaKTquCKoe 3a1aHUEC BBITTOJHCHO Ha OLICHKY «YIOBJIICTBOPUTCIIBHO) - 1 Gamn.
HpaKanecxoe 3a1aHUC BBITTIOJIHCHO Ha OIICHKY «HCYIOBJICTBOPUTCIIHHO) - 0 Oam.

Ne Kpurepun Hencrse [Henicteue
BBITIOJTHEHO, OAJUIBI | HE BBINOJIHEHO

Tect CIIaH Ha OICHKY «OTJIMYHO»

TecT cnaH Ha OLCHKY «XOpOoII0»

Tect CIIaH Ha OLUCHKY «YJOBJICTBOPUTCIILHO

AWIN|F-
O ININ
oO|oo|o

TecT cnaH Ha OLICHKY «HCYHOBJICTBOPUTCIILHO»

36




5 | IIpakTryeckoe 3aganre BBITIOJIHEHO Ha OIICHKY «OTIMYHOY 3 0
6 | IIpakTuyeckoe 3a/1aHue BBITIOJIHEHO HA OIEHKY «XOPOIIO» 2 0
7 [IpakTrueckoe 3amaHne BBHIMOJHEHO HA OLEHKY «YIOBJIETBO- 1 0
PUTEIILHOY
8 [IpakTHueckoe 3amaHue BBIMOJHEHO HA OILICHKY «HEYOBJIEC- 0 0
TBOPUTEITHHOY»
Hroro: Cymma HaOpaH- 0
HBIX 0AJLJIOB

7. UtoroBasi ouenka ocsoenusi [IM
[TpodheccnoHaNbHBII MOy CYUTACTCS OCBOCHHBIM, €CIIM OOYYaroIMiics Ha dK3aMeHe (KBaIuQuKa-
IIMOHHOM) BBITIOJTHIJI BCE MTPEyCMOTPECHHBIC 3aJ[aHUs, CyMMa 0aJUIOB HE MeHee 3.
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9. METOAUYECKHUE MATEPHAJIbI

«AOcopOuusi. Pu3nyecKkne OCHOBBI Npolecca OKNcIeHus. Bausinue TeMnepaTrypsl M aBJIeHUS HA
npouecc okucjaeHus. MarepuaabHblil 0aj1aHc OKHCTeHUsI. AOCOPOLMOHHBIE ANINAPATHI»

Hean: OxapakTtepusyiite abcopOIuo U (u3ndeckne OCHOBHI mpouecca okucieHus. Chopmynupyite
BIIUSTHUE TEMIIEpAaTypbl U JaBlIEHUS Ha Mpolecc okuciaeHus. OnuIIUTe MaTepHalbHbIM OalaHC OKHUCICHUS.
Oxapaxkrepu3yiite abcOpOLIMOHHBIC anmapaThl.

Kparknii koHcnekT Jiekuuu: AOcopOmusi. AOcopOumeil Ha3bpIBalOT IIpolecc H30MpaTeIbHOTO
U3BJICUCHUS] OJHOTO WM HECKOJBKMX KOMIIOHEHTOB W3 Ta30BOW CMECH JKHUIKUM MOTJIOTHTEIEM
(abcopbentom). OOpaTHBI TIpoliecc — BbIAEICHHE W3 aOcopOeHTa pacTBOPEHHBIX B HEM Ta30B HOCHT
Ha3BaHHE JIECOPOIIHH.

B abGcopOunoHHBIX Mpolieccax y4acTBYIOT JBe (da3bl — )KuAKas U razoBas. [Ipyu ux KOHTaKTHPOBAHUU
OJIMH KOMIIOHEHT (JT100 HECKOJILKO) TIEPEXOIUT U3 OAHOM (a3l B aApyryro. [Ipu Hamuumu B ra3oBoii (ase
KOMITOHEHTa (KOMIIOHEHTOB), IPAKTHUYECKU HE PACTBOPAIOIIETOCs B KUAKON (ha3e, Ha3bIBAIOT HHEPTOM, UITU
ra3oM-HOCHTEJIeM. PacTBOPSIIOIIMIICS KOMIIOHEHT — 3TO a0COPOMPYEMbIii KOMIIOHEHT, WX TTOTJIONAeMBbIi
KOMIIOHEHT.

[Tpu OTCYTCTBUM XMMHUYECKOTO B3aUMOJICHCTBUS MEX/Ty TOTJIOIAEMBIM KOMITOHEHTOM U a0COpOeHTOM
MpoLIeCC Ha3bIBAIOT Pu3nueckoi abcopOuuren, a Mpu HATUYUK TAaKOTO B3aUMOICHCTBUS — XEMOCOPOIIHEH.

AGcopO1rst BechbMa IUPOKO MPUMEHSETCS B XUMUYECKOH U CMEKHBIX OTPACIISAX MPOMBIIUIEHHOCTH.
AGCOopOLMIO MPUMEHSIOT AJIs1 U3BJICUCHHUSI LIEHHBIX (1IeJIeBbIX) KOMIIOHEHTOB U3 ra30BOil cMecH, U JUIs
OYMCTKH T'a30BBIX CMECEH OT MpUMecei mepe s X UCTIONB30BaHUEM B TEXHOJIOTHYECKUX MPOLIECCax HITH
nepes uX BHIOpocoM B aTMochepy.

B coBpeMeHHOI TPOMBIIIIICHHOH MPAKTHKE [T CO3/IaHUs 0€30TXOTHBIX TEXHOJIOTHI 3HAYCHHE
IpolLecca OKUCIEHUS OYEHb BEIIHKO.

OcHoBHBIE TIPOOJIEMBI ITPH OCYIECTBICHUHN OKHUCIICHUS CBSI3aHBI C TOI00pOM abcopOeHTa U CO3TaHHEM
paIoOHaIbHBIX YCIOBUN KOHTAKTUPOBAHUS Ta3a U AKUJAKOCTH.

[Tpu BeIOOpE abcopOeHTa K HEMY NMPEIBSIBISIETCS P TpeOOBaHMIA:

1. CceneKTUBHOCTD, T.€. CIOCOOHOCTh M30MPATETHLHOTO MOTJIOIEHHUS H3BJIEKAEMOT0 KOMIIOHEHTA MPH
BO3MO>KHO MaJIOll paCTBOPUMOCTH B HEM T'a3a-HOCUTEIIS;

2. Oombluas MOrJOTUTENbHAS CIOCOOHOCTh, MHAYe BBHICOKAsl PACTBOPHUMOCTD MOTJIOIAEMOT0 KOMIIO-
HEHTa B XXUJKOH (haze B paboumx yclIOBUsIX (YMEHBIIAET pacxoa abcopOeHTa);

3. BO3MOKHO 0oJjiee HU3Kasl JIETYy4ecTh, T.€. Majas yIpyrocTh MapoB abcopOeHTa npu padboueit Temrie-
paType Bo uz0exaHue ero NoTepb C yXOSIIUM ra3oMm;

4. ycTol4MBOCTb B paboTe, T.e. a0COPOEHT He TOJHKEH MOBEPraThcsi HK3MEHEHUSIM — PA3JI0KEHHIO,
OKHCJIEHUI0, OCMOJIEHHIO U T.I1.;

5. ynoOcTBO B paboTe — HETOKCHYHOCTb, HETOPIOYECTh, MAJI0€ KOPPO3UOHHOE BO3/ICHCTBHE Ha arapa-
TYPY;

6. JOCTYIHOCTH U JICIIEBU3HA;

7. nérkas pereHepupyeMoCTb IIPH JecOopOLny.

[TpomsblnieHHbIE a0COPOEHTHI HE YIOBIETBOPSIIOT B MOJHONW Mepe OJHOBPEMEHHO BCEM
MepEeYUCIeHHbIM TpeboBaHuaM. [1oaTomMy Ha npakTHke aOCOPOEHTHI MOJOUPAIOT OT YCIOBHM MPOBENECHUS
npoiiecca (CBOICTBa M COCTaBa Ia30BOM CMECH, TEMIIEpaTyphl U 1aBIEHUs ra3a, TpeOyeMol CTeTeH! OUUCTKU
U T.J.).

OU3NYECKHUE OCHOBBI ITIPOLECCA OKUCJIEHUA
B mpouieccax pusuueckoit aacopOLuu yqacTByrOT Kak MUHUMYM TpY KOMIIOHEHTA: J[Ba BEIIECTBA —
HocuTels (Ta3 ¥ )KUAKOCTh) U KOMIIOHEHT, epeXosAIuii U3 oaHoi (a3l B 1pyryro. Cucrema u3 1Byx ¢as (¢

= 2) npu 001IIeM YHUCIIe KOMITOHEHTOB K = 3 coryacHo mpaBuity (a3 uMeeT MPUMEHUTEIHHO K PABHOBECHOMY
COCTOSIHUIO TPU CTENIEHH CBOOOIBI:
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p=k—p+2=3+2-2=3 1)
Puc. 1. Jlnarpammel pazoBOTO paBHOBECHS T'a3 — KUIAKOCTD:

a —1pu p = const, 6 — mpu t = const

[Ipu monHOW HepacTBOPUMOCTH HMHEpTa B aOCOpOEHTEe M Malloil JIETy4yecTH MOCIeAHEro cocTtaB (a3
OyIeT MOTHOCTBIO XapaKTePU30BATHCS KOHIICHTPAIIUSIMU TOTJIONIAeMOTr0 KOMIIOHEHTA B KXKI0M U3 a3: X — B
XKUIKOH, ¥ — B ra3oBoil. [lapamMeTpaMu paBHOBECHOI'O COCTOSIHMSI CUCTEMBI TAKXKE SIBISIOTCS TEMIIEpaTypa U
JaBJICHUE, IPU KOTOPBIX HAXOJIUTCS 3Ta CUCTEMA.

Takum o6pazom, ob1iee YnCIIO MEPEMEHHBIX PABHOBECHOM cucTeMbl paBHO 4. IIpu @ =

3 Tpu mepeMeHHbIE MOTYT OBITh BBIOPAHBI MPOU3BOJILHO — COOTBETCTBEHHO YCIOBHUSM TEXHOJIOTMYECKOTO
npoiiecca, a 4eTBépras OyneT 3aBUCHUMOI.

Hanpumep, MOXXHO MpPOU3BOJILHO BBIOpAaTh TEMIIEpAaTypy M JaBlIEHHE, a TaKXKe KOHICHTPAILUIO
nornomaemoro komrnoHenta (I1K) B skuakoctu (x). Torma mis Takoil CUCTEMbI paBHOBECHAsE KOHIICHTPAIIUS
3TOro KOMIIOHEHTa B ra3oBoil (haze (yP) OymeTr BmoiHE ompeneiéHHOW. Takas 3aBUCUMOCTH ¥ OT X TIpH
OTIPENIENIEHHBIX TEMIIEPAaType W JABJICHUM HA3bIBACTCS PABHOBECHON — JIMHUEH PAaBHOBECHS, WM KPHUBON
paBHOBecus (puc. 1).

ye=f )
Y ! O6nacs P=const * t=const
abcopOLu 5 3
4\/ t 4
¥ A 7 Pl
™\
p ! 3 P
WP
y'P 2p /
¥ Ofinacts ¢!
» 2 zecopOLmu
Y D ]
x x x{’l x  x X3 X; X, x
a 6 |

[TycTth Hekast Touka A, xapakTepusyomias padouee (HEpaBHOBECHOE) COCTOSIHUE KOHTAaKTUPYIOUIHNX (a3,
JIOKUT BBINIC JIMHUNA paBHOBecHs. Torma TMpu MPUOIMKEHUM CHCTEMbl K paBHOBecHio (10 cTpenke 1)
KOHIIGHTPALIMIO MOIJIOIAEMOr0 KOMIIOHEHTa B Ta30BOM (ase OyneT yMeHbIIaThCs, a B JKUIKOM —
yBenuuuBathes. Takoil xapakrep uaMeHeHus: koHueHtpanuu [IK B ¢azax oTBedaer mpoieccy OKHCIEHUS.
OTO 03HAUaeT, 4TO BCE TOUKH, JeKalllKe BBIIIE U JIEBee JMHUH PABHOBECHS, COCTABISAIOT 00JIaCTh OKUCIICHUS.

IlycTh Temeph pabouee COCTOSIHHME CHUCTEMbl XapakTepusyercsh Toukoit D (koHneHTpamuu x u y),
pacrojoKEHHOW HIDKE JIMHUM paBHOBECHS. 3/eCh, HA00OpOT, MpU CTpeMiIeHuu (M0 CTpenke 2) K
PaBHOBECHOMY COCTOSTHUIO MTPOUCXOUT YMEHBIIIEHHE KOHIIEHTPAIMH TTOTJION[AeMOT0 KOMITOHEHTA B JKUAKOU
(haze u yBeNMUYECHHE €TO — B Ta30BOH, T.€. HAET mporecc aecopOiun. Pabovas 061acTe, pacroyioxKeHHasT HIKE
U IIpaBee paBHOBECHOM JINHUH, Ha3bIBaeTCA 00JaCThIO AECOPOILIUU.

DTU KpUBbIE TaK)Ke€ HA3bIBAIOT M30TepMaMu okucieHus. Eciau temmnepaTtypy cucrteMsl t u3aMeHUTH 10 t1,
10 mpexkHeil koHnenTpanuu I1K B KHAKOCTH X GYIeT COOTBETCTBOBATH HOBOE 3HAYEHHE y1¥, BEIMUMHE X —
3HaueHue yP. [Ipu 3TOM ¢ yBenHdeHneM TeMrepatypsl (t

> t) PaCTBOPUMOCTD IMOTJIOMACMOTI0 KOMITOHCHTA (F 3.38.) B X)KMAKOCTHU ITOHUKACTCHI.
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Ecnu Touka, xapakrepusyrolas pabodee COCTOSTHIE CUCTEMBI, JISKUT MEXKIY ABYMS U30TepMaMu 3 U 4,
Hanpumep Touka E (puc. 3.3), To B Takoi cucreMe OyneT MpOMCXOAUTh abcopOIus — mpu Temreparype t
(o06nacTh OKHMCIIEHUS TIpH W30TepMe 3) WM JecopOrus — mpu Temrepatype ti1 (ob6nacTe mecopOumm mpu
nzorepme 4). [Toaromy, BO3IEHCTBYSI HA TEMIIEPATypy CHUCTEMBI, MOXXHO M3MEHSThH HAIIpPaBJICHUE Ipoliecca
«abcopOumst — necopOonus».

PaccmoTpuM Temnepb BIUSHUE IOJHOIO JaBIEHUS P B CUCTEME TIa3-)KUJIKOCTb HAa PaBHOBECHOE
pacnpezielieHne KOMIIOHEHTOB Mexay (azamu. i ManbIx KOHIEHTpalUui pacTBopa (KOrja ra3 B KUIKOCTH
IJIOXO PAcTBOPSIETCSI), TO MOKHO IPUMEHUTh 3aKOH [ €HpH, COrIacHO KOTOPOMY PaBHOBECHOE MapLUaIbHOE
JlaBJICHHE KOMIIOHEHTa B Ta30BOHM (ha3e HaJl KUAKOCTHIO MPOMOPIHOHAIBHO COAEPKAHUIO PACTBOPEHHOTO
ra3a B )KUJKOCTH:

p* = Px, 3)

*
rie P — paBHOBECHOE MaplMaIbHOE JaBJIEHUE KOMIIOHEHTa B Trasze, mMm.pm.cm.; ) — KoHCTaHTa [eHpu
(uMeroIas pa3MEpHOCTh JIaBIICHUS); X — COAEepKaHUE PACTBOPEHHOTO ra3a B pacTBOpe (KI/KT MOTJIOTUTENs).

Koncranra I'eHpu, XxapakTtepusyromas pacTBOPUMOCTb TIa30B B IKUIKOCTH, 3aBUCHT OT CBOWCTB
PacTBOPEHHOIO ra3a U MOIVIOTUTENA, a TAKKE OT TEMIIEPATYPhl. 3aBUCUMOCTb OT TEMIIEPATYPhl C HEKOTOPBIM
NPUOIMKEHUEM BBIPAXKACTCA ypaBHECHUEM:

np=c— 7, @)

RT
( — TenJioTa paCTBOPCHUA rasa, KKAJ/KeC*MOJIb PaCTBOPCHHOI'O I'a3a, R —rasoBas OCTOsIHHAs; C — ONbITHAA
IIOCTOsSAHHAasA.

Ecnu ra3el Xopo1io pacTBOPUMBI U 00pa3yrOT pacTBOPHI BHICOKOM KOHIIEHTPAIIUH, a TAKXKE Ta3bl
HAXOJATCS O] IaBICHUSIMHE, U3MEPSICMBIMH JIeCATKaMu aTMochep, paBHOBECHS HE CICIYIOT 3akoHy [ eHpH.

HJ’IH TCXHHUYCCKUX paC‘léTOB MOJIB3YIOTCS INOJTYUYCHHBIMHA U3 OIIbITA 3HAUYCHUAMU PABHOBCCHOI'O
nmapuuaJIbHOTO JaBJICHUA ra3a P* u BeIUHCIAIOT PaBHOBECHOC COACPKAHNEC KOMITIOHCHTA B ra3oBOM CMECH I10

bopmyne

: ®)

rae My — MONEKYJSIpHBIN Bec KOMITIOHEHTa; My — MOJIEKYISIpHBINA Bec HocuTeNs; P — o0Iiee JaBleHUE raza Haj
KUJIKOCTBIO, MM.pM.CM.
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BJIUAHUE TEMIIEPATYPbBI U JTABJIEHUSA HA ITPOHECC OKUCJIEHHUSA

C noBbIIIEHUEM TEMIIEpaTyphl KOHIIEHTpalus norioiaeMmoro komnonenta (I1K) yBennunBaercs B
ra3oBoii (haze nMpu OJHON U TOM K€ ero KOHIICHTPAIH B KUIKOM (asze, 4To BEJeT K CIBUTY JIUHHUU
paBHOBecHs BBepX. [[BrKyIIasi cuiia pu 3TOM YMEHBIIAETCS U YCJIOBUS OKUCIICHHS yxyamaercs. [loatomy
abcopO1MI0 BHITOAHO MPOBOAUTD MIPH MOHUKEHHOHN TeMIiepaType.

[Tpu nocrostanom 3HaueHnn konueHtpanuu (I1K) B xunkoit ¢aze (Hampumep, mpu x =
x3 Ha puc. 1, 6) paBHoBecHas koHueHTpamus [1K B ra3zoBoii ¢ase ymenbiaercs (yP < yP <

1 2
YP) TIpU yBeJIMUYEHHUU JaBiieHUs (p > P >p).

3 1 2 3
ITpu HeusmenHoit koHuenTpauuu [1K B razosoii haze ero pacTBOPUMOCTB B )KUIKOCTH C MOBBIIIEHUEM
JaBJICHUS YBEITMUUBAETCS (X1 > X2 > X3 1IpH p1 > p2 > p3). [loaromy abcopOLIUIO BHITOTHO IIPOBOIUTH TIPU
MMOBBIICHHOM JTaBJICHHH.

MATEPHAJIBHBIN BAJTAHC U KHHETUYECKHUE 3AKOHOMEPHOCTH OKACJIEHUS

MarepuanbHblii OanaHnc u pabouasi TUHHSI TPOIECCa OKUCICHHS XapaKTEPU3YIOTCS YPAaBHECHUSIMU
MaTepualbHOro Oananca MaccooOMeHa U pabouel TMHUEH mpoliecca MaccooOMeHa.

Kunetnueckue 3aKkOHOMEPHOCTH COOTBETCTBYIOT O0IIEMY YPaBHEHHIO MacCONEpeaadn s
IBYX(a3HBIX CUCTEM

M = B,(p — p*)F, (6)
M = B,(C* — O)F, (7)
e By, Bx — K03 PHUIMERTH MacCOOTIAYH MO Ta30BOM U KUIKON (asam; P — NapuUaIbHOE JaBIeHHE
TIOTJIONIAEMOr0 KOMIIOHEHTA B Ta30B0ii cMecH; - — paBHOBECHOE MapLHUATLHOE JABJIEHHE OTIOMEHHOTO
. *
rasa Ha rpaHule pasziena ¢as; C — KOHIIEHTpaIHs pacTBOPEHHOTO Ta3a B )XuakocTr; C — paBHOBECHAs

KOHIIEHTpAIlKs OTJI0N[aeMOro KOMIIOHEHTa B KHJIKOCTH Ha rpaHulie pazzaena ¢a3; F — moBepxHOCTh pa3aena
¢a3; M — KOJIM4ecTBO MOTJIOIIAaeMOro rasa.

Z[J'ISI CUCTEM, ITOAYNHAIOIMIUXCA 3aKOHY rerI/I, PAaBHOBCCHBLIC 3HAYCHU A p* u C* I10 3aKOHY rerI/I
CBsA3aHbl COOTHOIICHHUEM

p* = YC*, torna p* = YC (8)

Pemas coBmecTHO ypaBHeHus (6) u (7), Hoay4uM ypaBHEHHE Maccolepeiadl IpH BhIpaXKEHUU
JBUKYIIEH CUJIBI Yepe3 pa3HOCTb JaBICHUIA:

M = KyF(p —p°), ©)

e K, — o6muii kod(ppUIMEHT Macconepeiady, CBI3aH bl ¢ Kodpduimentom maccooraaun By u Bx
CIIETYIOLIMM COOTHOIICHHEM

(10)

i
By PBx
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AnmapaTbl, B KOTOPBIX OCYIIECTBISIOTCA a0COPOIMOHHBIE IPOLIECCH], HAa3bIBAIOT
abcopOepamu. [Ipu OKHCICHHS TPOIECC MACCOMEpPeNavyn OCYIIECTBIACTCS Ha TMOBEPXHOCTH
pasnena ¢as. [losTromy abcopOepsl TOKHBI UMETh Pa3BUTYIO MTOBEPXHOCTh CONMPUKOCHOBEHUS
MEX1y KHIKOCThIO U Ta3oM. [1o crocoOy oOpa3oBaHMs 3TOW MOBEPXHOCTH aOCOPOIMOHHBIC
armapaThl YCIOBHO MOJPA3ICISIFOTCS Ha:

1. MOBEpXHOCTHBIEC W IUICHOYHBIE (ammapaThl, B KOTOPBIX MOBEPXHOCTHIO CONPUKOCHOBE-
HUS (a3 SABISETCS 3epKAI0 HEMOIBUKHON MM MEAJICHHO TEKYIIEH JKUIKOCTH ),

2. HacaJo4HbIe (KOJOHHBI, 3alIOJHEHHBIC TBEPABIMU TeJaMU Pa3IMYHON (GOpMBI C LENnbI0
YBEJIMUYCHUS TIOBEPXHOCTH CONPUKOCHOBEHUS (a3);

3. OapOoTakHble (TapenbyaTble KOJOHHBI IEpPENMBHBIE M IPOBAIbHBIC, HANPaBICHHOE
JBI)KEHUE M MHOTOKPAaTHOE B3aUMOEHCTBUE (ha3 MPOUCXOIUT B HUX C ITOMOIIBIO TOPU30HTAIb-
HBIX IIEPETOPOAOK — TAPETIOK);

4. pacnbputuBaromue (abcopOepbl, B KOTOPbIX MeXK(a3HbIi KOHTAKT OCYIIECTBISIETCS 3a
CUET PAaCHBUINBAHMSA KUIKOCTH B Ta30BOM ITOTOKE).

IloBepxHOCTHBIE M MUIeHOYHBbIe adcopOepnl. B abcopOepax 3TOro THma moBEpXHOCTH
CONPUKOCHOBEHUSI (a3 SABISETCS 3€pKalo HEMOJBIDKHOM MM MEIJICHHO JIBIDKYLIECHCS
KHUJIKOCTH, WJIU 5K€ TIOBEPXHOCTh TEKYILEH KUAKON TUICHKH.

B nosepxnocmmuuix abcopbepax a3 MpOXOAUT HaJ MOBEPXHOCTHIO HEMOABUKHOW WU
MEJIEHHO JIBIXKYIIEHCS )KUIKOCTH (pHC. 2).

Taz Tas

T 1

Aunrocte

Puc. 2. [ToBepxHOCTHBII abcopbep

[ToBepxHOCTHBIE aOcOpOEpbl MCMONB3YIOTCS Ui TOTJIOUIEHUS XOPOLIO PacTBOPUMBIX
ra3oB (Hampumep, JUis TOIJIOLIEHUS XJIOPUCTOro BOJOpoja Bojoi). Tak Kak NMOBEPXHOCTbH
CONIPUKOCHOBEHUsT B Takux aalcopOepax Maja, TO YCTAHAaBJIMBAIOT  HECKOJIBKO
MOCJIEZIOBATENbHO COEIMHEHHBIX AannapaTroB, B KOTOPBIX a3 M JKUIAKOCTb JIBUXKYTCA
IPOTUBOTOKOM JPYT K Apyry. [ToBepxHOCTHBIE aOcopOepbl UMEIOT OTPaHUYEHHOE PUMEHEHHUE
BCJIE/ICTBHE UX Majiol 3((HEKTUBHOCTH U TPOMO3AKOCTH.

IInenounvie abcopbepvi OGonee >PGEKTUBHBI M KOMIAKTHBI, Y€M IOBEPXHOCTHBIE
abcopOeprl. B muieHOUHBIX abcopOepax MOBEPXHOCTHIO KOHTaKTa (a3 sBIsETCS MOBEPXHOCTH
TEKyIeH IUIEHKH XHUIKOCTU. Pa3nmuuaroT ciefyroniye pa3HOBHIHOCTH alapaToB JAHHOIO
tuna: 1) TpyOuareie abcopbOepnl; 2) abcopOepbl € IUIOCKONApaUIETbHOM WM JIMCTOBOM
HacaJKoif; 3) abcopOeprl ¢ BOCXOSIIUM JIBUKEHUEM IJICHKH JKUIAKOCTH.

Tpybuamoui  abcopbep (puc. 3) CXOAEH TIO YCTPOMCTBY C  BEPTHKAIbHBIM
KOXKYXOTPYOUaThIM TETJIO0OMEHHHKOM.
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Oxnamdeouwiuid azeHm

= =

Puc. 3. TpyOuaTslii II€HOYHBIH
abcopOep: 1 — kopnyc; 2 — TpyOKH;
3 — meperopoIKu

AOGCOpOEHT MOCTYNaeT Ha BEPXHIOI TPYOHYIO pElIeTKY, pacupeaesercs mo Tpyoam 2 u
CTEKaeT MO0 MX BHYTPEHHEW IOBEPXHOCTH B BUJE TOHKOM IUIeHKU. B ammapaTtax c¢ GonbLinm
yuciaoM TpyO s Oosiee PaBHOMEPHOW IOJAYM PACHPENENCHMs KUAKOCTH 10 Tpybam
UCIMOJIB3YIOT CIIEHUANIbHBIE pacHpeenuTeNbHble YCTpoiicTBa. ['a3 nBuxkercsa no TpydaM CHU3Y
BBEPX HAaBCTpPeUy CTEKAaoWIEed JKUAKOW IuieHke. Jlig oTBoJa TeIula OKHCIEHUA 110
MEXTPYOHOMY IPOCTPAHCTBY MIPOIMYCKAIOT BOJLY WM JPYroi OXJIaKIAaroIUil areHT.

Abcopbepwt ¢ naockonapannenvhou Hacaoxkou (puc. 4). DTOT ammapaT TpeACTaBIsSIeT
co00il KOIIOHHY C JHCTOBOM Hacaakoid 1 B BuIE BEPTUKAIBHBIX JHCTOB U3 Pa3TUYHBIX
MaTepuaioB (METall, TUTACTUYSCKUE MACCHI U JIP.) WM TYro HATSHYTHIX MOJOTHHIN W3 TKaHHU.
B BepxHeit wactu abcopOepa HaXOAUTCS paclpeaesUTeIbHbIE YCTPOUCTBA 2 IS PABHOMEPHOTO
CMaYMBaHUS TUCTOBOM HACAIKU C 00EUX CTOPOH.
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Puc. 4. A6copbep ¢ miiockonapauieaIbHON HacaKoM:

1 — nucToBas HacajKa; 2 — paclpeeTUTEIbHOE YCTPOHNCTBO
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Abcopbepvr ¢ ocxo0siuum  OgudxceHuem naewku (puc. 5) coctoutr u3 Tpyo 1,
3aKpEIUICHHBIX B TPYOHBIX permieTkax 2. ['a3 u3 kamepbl 3 MPOXOIUT dYepe3 marpyoku 4,
pacrosio’)keHHble coocHO ¢ Tpybamu 1. AOcopOeHT mocTymaer B TpyObl uepe3 mienu S.
JIBIOKyIIUICS € JOCTAaTOYHO OOJBIIOW CKOPOCTBIO Ta3 YBIEKAET JKUIKYI IUIGHKY B
HAaIpaBJICHUU CBOETO JBIDKCHHUS (CHU3Y BBEpPX), T.€. anmapar paboTaeT B PeHME BOCXO/SIICTO
npssMoToka. 1o Bbixonme u3 TpyObl 1 KUAKOCTh CIMBACTCS Ha BEPXHIO TPYOHYIO PEHICTKY M
BBIBOIUTCA M3 abcopOepa. [l oTBO/A TeIUla OKUCICHHS 1O MEXTPYOHOMY IMPOCTPAHCTBY
NPOMYCKAIOT OXJKIAIIMN areHT. B ammaparax ¢ BOCXOASANIMM JBMOKEHHEM IUICHKH
BCJIC/ICTBUE OOJBIIMX CKOpOCTei razoBoro moroka (mo 30- 40 m/c) mocTuraercsi BHICOKHE
3Ha4YeHUs KO3(pHIMEHTOB Maccomepemadyd, HO, BMECTe C TeM, THAPABINYCCKOE
CONPOTHUBJICHUE ITUX ANIAPaTOB OTHOCHTEIBHO BEIIUKO.
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Puc 5. AGcopOepsl ¢ BOCXOIAIINM JIBHYKCHUEM JKHUJIKOU TIJICHKH:

1 — TpyOsr1; 2 — TpyOHas pemierka; 3 — kamepa; 4 — maTpyOOK [T TOJauu Ta3a;
5 — mienb Uit mojaum abcopOeHTa

Hacangounsie abGcopOepnl. Hacagounsie abcopOepsl HalLIM HAMOOJbIIIEe PUMEHEHHUE B
MPOMBINIJICHHOCTH MPH OKUCIICHHUS Ta30B KUAKOCTSIMH. OHH TPEACTABISIOT CO00M KOJOHHBI,
3arpy€HHbIE HAcaJKOW, TBEPABIMU TeIaMHM Pa3IUYHON (OPMBI, MO KOTOPHIM KUAKOCTH
CTEKaeT CBepXy BHU3, HABCTPEUY MOJHUMAIOIIEMYCS Ta3y.

B kauecTBe HacaJku WIMPOKO MPUMEHSIOT TaKk Ha3blBaeMble Kojbla Pamura (ToHkHe
IWIMHAPUKH, BBICOTa KOTOPBIX paBHA UX AMaMeTpy) pasmepoM 15-150 mm. M3rotomustoTcs
KOJIBLIA U3 KepaMUKH, (papdopa u pexe u3 cranu. B anmapar xonpna Pammra 3aknanbiBaroT
HaBaJIOM WJIM MPaBUIBHBIMU pagamu (ripu auamerpe d > 50 MmM). OCHOBHOM XapaKTepUCTUKOMN
HACA/IOK SBIISAETCS yAeIbHas MOBEPXHOCTh G (M%/M%) 1 cBOGOIHBIH 00BEM (M%/M°).

s mpenoTBpaiieHuss pacTeKaHUs >KUIKOCTH K CTEHKAM HAcalJKy 3achilaloT B BHUJE
OTJIIENbHBIX CJIOEB (BBICOTA KaXJI0ro cjosg mo 1,5-3 M), MeXIy KOTOPHIMU yCTaHABIMBAIOTCS
HaIIPaBJIAIOIIHAE KOHYCHI.

Hacanounsie abcopOepbl B 3aBUCUMOCTH OT PEXHUMA JBUKEHHS JKUIKOCTU U Ta3a MOTYT
paboTaTh B pa3NUYHbIX THAPOJUHAMUYECKUX PEKUMAX. DTH PeKUMbI BUIHBI U3 Tpaduka (puc.
6), BBIpaXAIOIIEr0 3aBHUCUMOCTb T'MJIPaBIMYECKOTO CONPOTHUBIIEHUS OPOIIAEMON HAcaJKu OT
(PMKTHUBHOM CKOPOCTH ra3a B KOJOHHE.
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Puc. 6. 3aBUCHMOCTD THIPABIMYECKOTO CONIPOTUBIICHHSI HACAAKH OT CKOPOCTH Ta3a B
KOJIOHHE

(L = const): 1 — cyxas Hacazka; 2 — opoliaeMas Hacajika

[TepBblil pexxUM — naeHOuHbIl — HAOII0JAeTCsl TPU HEOOJIBIIUX IOTHOCTSX OPOLUEHUS U
MaJbIX CKOpOCTsAX ra3a. KonnuecTBo 3aiepKuBaeMOM B HACAIKE KUIAKOCTH IPHU 3TOM pEKUME
MPAKTUYECKN HE 3aBUCUT OT CKOPOCTH rasza. IIneHOuHBI peKUM 3aKaHYMBACTCS B IEPBOU
MepeXoIHOM Touke (Touka A, puc. 6), Ha3bIBAEMON TOUKOM IO IBUCAHUS.

Bropoii pexum — pexum noodsucanusi. [Ipu mpoTuBOTOKE (ha3 BCICACTBHE YBEITUYCHHUS
CHWJI TpPEHUsA Ta3a O OJKUJIKOCTh Ha TIOBEPXHOCTH CONPUKOCHOBEHHs (a3 MPOUCXOIUT
TOPMOKCHUC JKUIAKOCTHU Ia30BbIM ITIOTOKOM. B PE3YIbTATC 3TOr0 CKOPOCTb TCUCHUA KUAKOCTU
YMEHbILIAETCS, a TOJIIMHA €€ IUICHKHM M KOJHUYECTBO YAEPKMBAaeMOW B HACaJIKe >KUIAKOCTH
yBEIUYMBAETCsA. B pexuMe NOABHCAaHUS C BO3pACTaHUEM CKOPOCTHU Ta3a YBEIWYUBACTCA
CMOYCHHad IMOBCPXHOCTb HACaAAKM W COOTBETCTBECHHO — HWHTCHCHUBHOCTL IIpoIEcca
Maccornepenadi. ITOT PexUM 3aKaHUMBAETCs BO BTOPOU MepexoAHoN Touke (Todka B, puc. 6),
npuiyeM B PEKHUME IMOABHCAHUA CIIOKOMHOE TEUeHHE INICHKH HapymacTCda: MOABIIAIOTCA
3aBUXpEHUS, OpBI3TH, T.€. CO3JAI0TCS YCIOBUA Mepexonaa K 6apdoraxy. Bee 3To crmocoOCcTByeT
YBCIUMYCHUIO NHTCHCHBHOCTHU MaccooOMeHa.

Tpetuil pexxum — pesrcum smynveupoanus. B 3TUX yCIOBUAX KUJIKOCTh 3aHUMAET BECh
CBOOOJIHBIN 00BEM HACaJKH, HE 3aHATHIM ra3oM. KHAKOCTh SBISIETCS CIUIOMIHOW (a3oii, a ra3
— AucriepcuoHHOM. Poib Hacaaku CBOAMTCSA K pa3apoOJIeHHIO Ta30BBIX BUXped Ha Ooublnoe
YUCJIO MEJIKUX BUXPEH, MPOHU3BIBAIOIINX JKUJKOCTh, K PACIPEICICHUIO UX 110 BCEMY CEYCHHIO
KOJIOHHBI, M 3aBUXPEHHUIO CaMOM XKUAKOCTH. [TyTem TimaTenbHOro peryjampoBaHus MOJa4yu rasa
PEeXUM dMYITBTUPOBAHUS MOXKET OBITh YCTAHOBJIEH MO BCEW BBICOTE HAcCaAKU. [ MapaBaudeckoe
COTPOTHBIICHUE KOJIOHHBI IPU ITOM PE3KO BO3pacTaeT (Ha pHc. 6 TOT PEKUM XapaKTepU3yeTcs
MOYTH BEPTUKAIbHBIM 0Tpe3koM BC).

quBepTBIfI peXKXUM — PpCKUM YHOCa, WU O6paH_ICHHOF0 JABMKCHUSA JKHAKOCTHU,
BBIHOCUMBIN U3 armapara ra3oBbIM ITOTOKOM. 9TOoT PEXKUM Ha NPaKTUKE HE UCITOJIb3YECTCA.

BapoOoraxkubie (Tapeiabuarbie) adcopOepbl. B OGapOotaxkHeix abcopbepax ra3
pacrpesieNiseTcss B KHJIKOCTH B BHJIE ITY3BIPHKOB, Ha TMOBEPXHOCTH KOTOPBIX IPOUCXOIWT
abcopbuusa. Haumbonee pacmpoctpaHeHbl aOcopOepsl B BHIE KOJIOHH C KOJMAYKOBBIMU U
CUTYATBIMH Tapenkamu (puc. 7 u 8).
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Puc. 7. KojioHHA ¢ KOJIIaYKOBBIMU Puc. 8. Kononna ¢
CUTUYATBIMU TapenkaMmu: 1 — Tapenku; 2 — narpyOku;  Tapenkamu: 1 —
OTBEpCTHSl; 3 — KOJIMAYKK; 4 — IIepesTuBHBIC TPYOBI 2 — mepeIBHbBIC

TpyOBI

KonnaukoBbie Tapenku cHaOXeHbI NaTpyOKamMH, HAKPHITBIMU CBEpXy Kojmaukamu. ['a3
IIPOXOJUT YEepe3 CIIOM JKUIKOCTH, YPOBEHb KOTOPOM Ha Tapelke MOAIEPKUBACTCS
NEepeNUBHBIMA TpyOKamMu. HIKHHE KOHIBI TEpEeTMBHBIX TPYOOK OITyIIEHBI MOl YPOBEHb
AKHUJIKOCTH CJEYIOLIeH Tapeiku, Oiaaroaps 4eMy co3J1aeTcs MMIpo3aTBOp, MPEeA0TBPAIAIOLIHA
IIPOXOXKACHHUE Ta3a uyepe3 IepesiuBHble TPYyOKU. JKUAKOCTh € Tapesnku Ha BTOPYIO TapeNKy
nepeTeKaeT uepe3 nepenuBHble TpyObl. KoianuecTBO KOJIIMOYKOB Ha Tapesike HEOAMHAKOBOE B
Pa3JIMYHBIX KOJIOHHAX.

CuTuarele Tapeakd MMEIOT OTBEPCTHs (AUaMETpoM 2-5 mm), uyepe3 KOTOpble MPOXOAUT
ra3. JKuIKkocTh Ha Tapenkax BBICOTOM Okoio 25-30 mm ompenesnsieTcsi MOJIOKEHUEM BEPXHHUX
KOHIIOB TEpEIMBHBIX TPYOOK, MOJJEPKUBACTCS CHU3Y AaBIECHHEM TIa3a W IepeTeKaeT Ha
CJIEAYIOUIYIO TAPEIIKY TOJIBKO IO NEPEIMBHBIM TpyOam.

bapOoTtaxHbie abcopOephl CI0KHBI B KOHCTPYKIIMH U UMEIOT BBICOKOE T'MJIPABINYECKOE
CONPOTUBJIEHHE, BBI3BAHHOE OOJBIIMM KOJMYECTBOM IIporyckaemoro rasza. Ilostomy
6apOoTaxkHble abcopOepbl MPUMEHSIOT NMPEUMYIIECTBEHHO B TeX cilydasx, Koraa abcopOrus
BeAETCS TOJ TIOBHIICHHBIM JaBIICHHEM, TaK Kak IPH 3TOM BBICOKOE THIPABIMUYECKOE
COIIPOTHBIIEHUE HecyllecTBeHHO. B OGapOoTaxkHbIX abcopOepax OTBOJ TEIUIOTHI OKUCIEHUS
MOYET OBITh OCYIIECTBIICH C TOMOIIBIO 3MEEBUKOB, YCTAHOBJICHHBIX Ha TapENIKax KOJIOHHEI, IO
KOTOPBIM MPOITYCKAETCS XJIa/IareHT.

PacnbuimBaomme abGcopOepnsl. B pacnbummBarommx — abcopbepax MOBEPXHOCTH
COIIPUKOCHOBEHUs (a3 co3naércs MyTEM pacHbUICHUs KMIKOCTH Ha MEJKHE Kalljd B Macce
raza. Pacneienne KUOKOCTU MPOU3ZBOAHTCA CBEPXY, a TIa3 JABHIKCTCA CHHU3Y BBECPX.
[TpumenstoTcst pacnpuiuBaromye adcopoepsl A MOTJIOUIEHUS XOPOIIO PacTBOPUMBIX Ta3o0B.
PacnbuinBaHue KHUAKOCTH MPOU3BOJAT MEXAHMUECKUMH WM IMHEBMATUYECKMMU (OPCYHKaAMH
WIM LIEHTPOOEXKHBIMU pacnbuinTeIsiMu. [IHeBMaTnueckue GopcyHKr paboTaroT moJ1 JeHCTBUEM
C)KaToro BO3/yXa WM Tapa MoJ H30bITOYHBIM JaBieHHEM 10 5 amm. lLleHTpoOexHbIe
PACIIBUTUTENN M3TOTABIMBAIOT B BHJE JMCKOB, BPAIIAIONIMXCS ¢ OONBIION CKOPOCThIO. Yncio
o6opotoB muckoB 4000-20000 06/ muwn.

dopcyHouHbIe a0copOephbl pabOTAIOT MPU HEOOBIIUX cKOpocTsX ra3a (1-1,5 w/c) u

IIOTHOCTSX opomneHus He Hmke 0,003 43/(1? ) [2-3].
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CpeacrBa nHaAmnBuUAYyaIbHoOMU
3anTbl paboTHUKAE

3awura opraHos

3peHus
OT MENIKHX YaCTHU, AbIMA,

HUINYYeHHUR

3awumra ronossl
OT nagarwwnx npegMeTros
M BbICTynaLuwmnx aeraneﬁ

3awunra opraHos

AblIXaHns

3awumra
OT BpeAMHbIX rasos, Napos,

opraHoB cnyxa

OT rpPOMKHX 3ByKOB
neinun

CBeTooTpaxarenm
Aans paborsl B yCnoBUax
HHUSKOH OCBELEHHOCTH

Cneyogexaa
OT BOA4bl, BbICOKHX
H HHU3IKHUX TeMneparyp

MeguyumHckune
cpeacrsa @
ANR ONHCTKH
OT 3arpasHeHmnn

O6ysb
OT BLICOKHX M HUSKHX
TeMneparyp, rpasu u Ap

3awyura pyK

OT 3arpAsSHeNni, TpasM

3awuTa ot nageHus

C BbICOTH!
CTPaxoBOYHbLIE NPHBAIH
W yAepxusaowme nosca
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