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AHHOTANUA

OcHoBHas mporpamma mnpodeccruoHampHOro o0ydeHuss mo mpodeccun padouero «Omneparop
00e3BOXKMBaKoIell 1 00eccoNIMBAOIIEe YCTaHOBKM» pa3padoTaHa y4yeOHO-METOAMYECKUM OTAEIOM
ABTOHOMHOI HEKOMMEPYECKOH OpraHu3anueil JOMOIHUTEIBLHOTrO MPo(ecCHOoHAIbHOTO0 00pa30BaHuUs
«LleHTp MOATOTOBKH KaJpoB» B COOTBETCTBUH ¢ DepepanbHbIM 3aKk0HOM 0T 29.12.2012 N 273-D3 «O6
obpa3oBanuu B Poccuiickoii @eneparuny, [Ipukazom Munnpocsemenus PO ot 26.08.2020 N 438 "O6
yrBepkaeHnH [lopsika opranu3aiy 1 OCyIIeCTBICHUS 00pa30BaTEIbHOM 1S TETFHOCTH 110 OCHOBHBIM
nporpammam mnpodeccuoHanbHoro ooyuenus" (3aperucrpupoBano B Munrocte Poccun 11 ceHTaOpst
2020 r. N 59784), B cooTBeTCTBUH ¢ PO(eCcCHOHATBHBIM cTaHapToM «OrepaTop 00e3BOKHBAIONICH 1
00ecconMBaroIIel yCTaHOBKWY, YTBEPKIECHHBIM NprukazoM MunTpyaa Poccuun ot 02 mapra 2022 rona
N 599n (3apeructpupoBano B Munucrepctse roctuninu Poccutickoit @enepannu 06 anpens 2022 roxa,
peructparronsbiii N 68088), ¢ yuerom TpeboBaHuii 3aka3uuka.

HopmatuBHBI CpoK OCBOCHHMS MporpamMmbl 256 yacoB mpu O4YHOH ¢opme oOyueHHs, C

MNPUMCHCHUCM OUCTAHIIHUOHHBIX TEXHOJIOTHH.

Pazpaborunk: Jlykmanos P.M.
®.11.0. npenonasaTens

PaccMoTpeHo 1 yTBEpk1€HO Ha 3acelaHui METOJUYECKONH KOMUCCHHU:

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



HHOACHUTEJBbHAA 3AIINCKA

Leab peajiM3auuu NpPorpamMMbI:

Lenpro peanu3anuul MPOrpaMMBbl SBISICTCS (POPMHUPOBAHUE Yy CIIylIaTesied MpodecCHOHATBHBIX
KOMIICTEHIIMI, HEOOXOMUMBIX JIISi TPOPECCHOHATIBHON JEATEIBHOCTH, W3yYCHHE YCTPOMCTBA
00OpyIOBaHUS M TEXHOJOTWU BBINOJHEHHsST paboT, NMpuoOpeTeHHe 3HAaHWM, YMEHHH W HaBBIKOB
0e30macHOTO  BBIMIOJIHEHHUS pabor B  oObemMe TpeboBanmii K kBamupukamuu "Onepatop
oOe3BoXkMBaronieid u obecconuBaromieil ycraHoBku'. IlpuoOpereHHe TEOpEeTHUECKUX 3HAHUU U
NPAaKTUYECKOTO HABBIKA BBHIIIOJHEHUS PA0OT MOBBIIICHHON ONACHOCTH IO CMEXHOU Mpodeccu.

OcHoBHasl 11e1b BUJIa MPO(HECCHOHATbHON ACATEINbHOCTH:

Ob6ecrieuenne Oecnepe0OHOT0 TEXHOJIOTHYECKOTO Mporiecca 00e3BOKUBAHMUSI, 00ECCOTMBAHUS U
crabmnmu3anuu HeTH

XapakrepucTuka npogecCHOHAIBHOM AeATeJIbHOCTH BbIITYCKHUKA
HaumeHoBanue Buaa mpodheCcCHOHAIBLHON IeITEIbHOCTH

OkciutyaTanusi 00€3BOKMBAIOIINX, B TOM YHCJIE YCTAHOBOK IPEABAPUTENILHOIO cOpoca BOJIBI,
00€CCONMBAIONINX, JIEKTPOOOECCOTUBAIOIINX U CTAOMIN3AIMOHHBIX YCTAHOBOK.

TpeGoBanus Kk 00pa30BaHMIO U 00yYEHHUIO.
Cpennee ofmiee obpa3oBaHue U NPOQPECCHOHAIBHOE O0Y4YeHHE - MPOorpamMmbl MPodhecCHOHATBHON

MOJrOTOBKHU 1O mpodeccusiM pabourx, MPOrpaMMbl MEPErnoAroTOBKA pabOUHX, CIYKAIIUX, TPOrPAMMBI
MOBBIIICHHS KBaTM(PHUKALUK paboumnX.

TpynoemkocTb 00yueHust
HopmaTuBHas TpyJ0eMKOCTh 00y4eHHs 10 JaHHOW MporpaMMme cocTaBisier 256 4acos.

®opma o0yueHust
®dopma 00yyeHHsI — OUHO, C IPUMEHEHUEM JTUCTAHIIMOHHBIX TEXHOJIOTHUI.

InanupyemMble pe3yjbTaThbl 0CBOEHHS TPOTrPAMMBI
K koHITy 00y4deHUs KaX bl paO0vHii TIOJDKEH YMETh BBITOJHSITH PaOOTHI, IPEyCMOTPEHHBIC
KBTH(DUKAIIMOHHOM XapaKTePUCTHKOM, B COOTBETCTBUH C TEXHUYCCKHUMH YCIIOBUSIMUY HOPMaMH,
YCTaHOBJICHHBIMHU Ha MPEANPHUATUH MO JaHHON TpodecCHH U KBATU(DUKAIIH.
JloJ1zKeH 3HATh:

o Du3NKO-XMMHYECKHE CBOMCTBA He(DTH, Ta30B, XUMHUECKHUX PEareHTOB, OCH3MHA.

e HasHaueHue, TEXHUYECKYIO XapaKTEPUCTHKY W IMPaBWJIA JKCILTyaTallid OO0E3BOXKHUBAIOMICH H
00ecCcoNMMBaIONIe YCTAaHOBKH, aImaparypbl, 00OPYJAOBaHHUS W TPUMEHSIEMBIX KOHTPOJILHO-
M3MEPUTENIbHBIX TPHUOOPOB.

e  Metoabl 1a00PaTOPHOTO KOHTPOJIS.

e OCHOBHBIEC METOJIbI PA3PYIICHHS SMYIIbCUU.

e [IpaBwmia sKCIUTyaTaIlMKM COCY/IOB, pAOOTAIOIINX MOJT JABICHUEM.

e [IpaBwia TMKBHUIAIIMM BO3MOXHBIX aBapyuid HA YCTAaHOBKE.

e (CrecapHoe J1e510 B 00bEMe BBIMOJTHEHHBIX paboT.

JLo15KeH yMeTh:

e Bectu TeXHOJIOTHYECKUI TIPOIECC 00€3BOKUBAHUS, 00ECCOTUBAHUS M CTAOMIN3AUN HEPTH C
0TOOPOM HIMPOKOH (HpaKIUU JETKUX YTIEBOJIOPOIOB COTIACHO TEXHOJIOTHUECKUM periiaMeHTaM
YCTaHOBOK.

o [Ipow3BoaUTh pEryTUpPOBaHWE M KOHTPOJAh 32 TEXHOJOTHYECKUMH  IapamMeTpaMu:
TEMIEPaTypoil, MJaBIEHUEM, pacxoAoM, MeX(Ga3HBIMH YpPOBHSMH B TEXHOJIOTHUECKUX
anmaparax.



[Tpon3BOaUTE MPUTOTOBIEHUE PACTBOPOB JEIMYJIBIaTOPOB M MIENIOYH, JO3UPOBKY IMPECHOM
BOJIBI.

[TpousBoauTh 00CTYKMBAaHUE HACOCOB U TEXHOJIOIMUYECKOTO 000pyA0BaHUs, IPOBEPKY PabOThHI
MPEeIOXPaHUTENBHBIX YCTPOUCTB, 00CITy)KUBaHHE Tedeii-oborpeBareneit HedTu.

[Tpon3BOAUTE NOATOTOBKY TEXHOJOTMYECKUX AIIAPATOB K PEMOHTY, y4aCTBOBaTb B PEMOHTE U
IPUEMKE alapaTroB U3 PEMOHTA.

Onucanue Tpya0BbIX PYHKIMI, BXOASAIINX B NPO(ecCHOHATBbHBINA CTAHAAPT
(pyHKIHOHAJBLHASA KapTa BUAA NPO¢ecCHOHAIBbHOI 1esiTeIbHOCTH)

O060011eHHbBIE TPYIOBBIE (PYHKIUU TpynoBbie pyHKITUN
YPOBEHb YpPOBEHb
Ko HaUMEHOBAaHHE KBaJIu HaVMEHOBAHHE Ko7 | (mogypoBeEHbD)
dbuxanuu KBTI (UKAITII
A Obecneuenue 3 [IpoBepka TEXHHUUECKOTO A/01.3 3
TEXHOJOTUIECKOTO COCTOSIHUSI 000PYIOBaHUSI
mporecca Ha 00€3BOKUBAIOIIUX U
00€3BOXHBAIOIINX U 00€eCcCOoIMBAIOIINX
00ecconnBaroIuX YCTaHOBOK
yCTaHOBKax MOJ O06ciyxuBaHue A/02.3 3
PYKOBOACTBOM o0opynoBaHus
orepaTopa 00€3BOKHBAIOIINX U
00e3BOXKHBAIOLICH 1 00€CCOMBAIOIINX
obeccomnmBaroIei YCTaHOBOK MO/
YCTaHOBKH PYKOBOJICTBOM OIIepaTopa
OoJiee BEICOKOTO 00€3BOXKHBAIOIICH U
YPOBHSA obecconuBaromei
KBaU(pUKAIIU YCTaHOBKH
00J1€€ BHICOKOT'O YPOBHS
KBaTM(UKAITUU
Brinonuenue A/03.3 3
BCIIOMOTaTeNIbHBIX
paboT 1Mo BEJEHUIO
TEXHOJIOTUYECKOT0 Mpolecca
Ha 00€3BOXKHUBAIOLINX U
00€CcCOIMBAIOIINX
YCTaHOBKax
[ToaroroBka K BbIBOY B A/04.3 3
PEMOHT U
BBOJIy B 3KCIUTyaTalHIO
noce
peMoHTa 000py10BaHUS
00€3BOKHUBAIONINX U
00€CcCOIMBAIOIINX
YCTaHOBOK TOT
PYKOBOJICTBOM OIlepaTopa
00€3BOXKHBAIOLIEN U
oOecconrBaromei
YCTaHOBKH
6oJiee BBICOKOTO YPOBHS
KBaJIM(DUKALMU
B Obecneuenue 4 KoHTponb TeXHUYECKOTO B/01.4 4
TEXHOJIOTUIECKOTO COCTOSTHUS U
npoiiecca paboTocnocoOHOCTH
Ha obopymoBaHUsA
00€3B0’KHMBAIOIIHX, 00€3B0OXKHBAIOLIHX,




00eCCOIMBAONINX, 00eCCONBAONINX,
AIIEKTPOOOECCOTHBAIO ANEKTPOOOECCOTUBAIOIINX U
IIUX U CTaOMIIM3AIMOHHBIX
CTAOMIM3AIMOHHBIX YCTaHOBOK

yCTaHOBKax OO6cmyxuBaHue B/02.4 4
obopymoBaHus
00e3BOKHBAIOIIHNX,
00€CCOJIMBAIOIINX,
3IEKTPOOOECCOTUBAIONIUX U
CTAOUIN3AI[MOHHBIX
YCTaHOBOK

Benenue texnonornueckoro | B/03.4 4
mporecca Ha
00€3BOKHBAIOIINX,
00€CCOJIMBAIOIINX,
3IEKTPOOOECCOTUBAIONIUX U
CTaOUIN3AI[HOHHBIX
YCTaHOBKAxX

Brmmonaenue pabot mo B/04.4 4
BBIBOJTY B

PEMOHT U BBOJY B
IKCILTyaTaIuIo

MOCJIe peMOHTA
o0opynoBaHus
00e3BOKHMBAIOIINX,
00€eCcCoNMBAaIOIINX,
ANEKTPOOOECCOTUBAIONIUX U
CTAaOMIIM3AIHOHHBIX
YCTaHOBOK

OOcyxuBanue D/02.5 5
HCCIIEI0BATEIHCKOIO
o0opyIoBaHus ¢
IPOrPaMMHBIM
obecneucHrEM
O0paboTka MaTepHaiOB D/03.5 5
HCCIEAOBAHUI CKBAKHH C
HCIIOJIE30BAHUEM
MPOrPaMMHOTO OOeCTieueHus

ITo oxkoHuyanum oOyuyeHMsI KBaIM(UKALMOHHAS KOMHUCCHsS  IPUHUMAeT 53K3aMeHbl B (hopme
UTOTOBOIO TECTUPOBaHMUsS. BceMm caaBIIMM 3K3aMeH  BBIAAIOTCA  CBUIETENBCTBO O HMPHUCBOCHUHU
kBasnukanuu (mpogeccuu) yCTaHOBIECHHOTI0 o0pasia.



YYEBHO-TEMATHUYECKHWH IUIAH
no npogeccuu «Oneparop o0e3B0:KMBaOIIEl U 00eccOTUBaIONIEH YCTAHOBKH »

B tom
qucye
Bcero IIpak
Ne n/mt HaummenoBanue tem, pa3zienoB dopma KOHTpOIIS
yacoB |Jlekm| .
WU | 3aHS
THS
1. TEOPETHYECKOE OBYUYEHUE
O011e00pazoBaTe/IbHBIN KYpC
1.1. |Benenue 1 1 - Tekymuit KOHTPOIb
1.2.  |OCHOBBI 5KOHOMUYECKHUX 3HAHHM 1 1 Tekymuit KOHTPOJIb
1.3. |OxpaHa TpyJia ¥ MPOMBIIUICHHAs O€30MAaCHOCTh 22 22 - Tekymuit KOHTPOJIb
1.4 |O6merexHn4ecKuii Kype 24 24 -
1.4.1. |Yepuenme 4 4 - Texymuii KOHTPOJIH
1.4.2. |DneKTpOTEeXHHUKA U 3JICKTPOHHKA 4 4 - Texymuii KOHTPOJIH
1.4.3. |Texauueckass MCXaHUKA 4 4 - Tekymuit KOHTPOJIb
1.4.4. |MarepuanoBencHue 4 4 - Tekymuit KOHTPOJIb
145 HNudopmamoHHble TEXHOJIOTHH B MPO(ECCHOHATBHOM 2 2 ) Texymii KOHTPOITH
JeSATeIILHOCTH
1.4.6 |be3omacHOCTh KU3HENEATEIFHOCTH 2 2 - Texkymuii KOHTPOJIH
1.4.7 |OcCHOBEHI ciecapHOro jeina 4 4 - Texymui KOHTPOJIb
1.5 |CoenmanbHasi TEXHOJIOTHSI 72 72
1.5.1. |OcHoBBI He(TEra30BOrO JIeNa 8 8 - Tekymuit KOHTPOJIb
1.5.2. |BayrpunpomsicnoBslii cOop HEDTH U Ta3a 8 8 - Texymuit KOHTPOJIH
153 DU3NKO-XUMHYECKHAE CBOMCTBA HE(PTH, Ta30B, 8 8 ) Texymii KOHTPOITH
XMMHUYECKUX peareHToB, OCH3MHA
154 TexHONMOTHYECKUH MpolLiecc 00e3BOKMBAHUS, 8 8 ) Texymuii KOHTPOT
obecconmBaHus U cTabnim3anyu HeTH
155 [IpuroroBnenue u JO3UPOBKA PEATEHTOB U NPECHOM 8 8 ) Texymii KOHTPOITH
BO/IBI
OO0cyXuBaHUE HACOCOB U TEXHOJIOTHUYECKOTO .
1.5.6. 8 8 - Tekymuit KOHTPOJIb
o0opynoBaHusl. PerynmpoBka U KOHTPOIIb MAPaMETPOB
1.5.7. |IlpaBuna 3KcITyaTamyy 3JEKTPOAETHPATOPOB 8 8 - Texymuii KOHTPOJIH
MeTtozp! 1a00paTOPHOTO KOHTPOJIS. YUET KOJTHMYECTBA
158 MOJrOTOBJICHHOW He()TH, HECTAOMILHOTO OCH3MHA U 8 8 ) Texymuit KOHTPOITH
pacxojia XMMHYECKUX PEeareHTOB, TIOMYTHOTO ra3a u
TUIACTOBOM BOJIBI
159 [ToaroroBka obopynoBanus K peMoHTY. [Iprémka 8 8 ) Texyluii KOHTPOT
000pyI0BaHMSI U3 PEMOHTA
Bcero Teopernyeckoro odyyenusi:| 120 | 120 | -
2. NNPOU3BOACTBEHHASA TTPAKTHUKA
21 BBonHoe 3ansTre. bezonacHocTh Tpy/a, mokapHas 8 ) 8
0€30I11aCHOCTB, EKTPOOE30MACHOCTh
2.2. |BeneHune TEXHOJOTHYECKOTO PEKUMA MOJArOTOBKH HehTth | 8 - 8
OO0ydeHne 00CTy)KMBaHHIO U KCILTyaTalluu
2.3. |o0opynoBaHUs, pEryIMPOBAHUIO ITAPAMETPOB PAOOTHI 16 - 16
YCTAHOBKH.
24, OO6yuenne npuéMam 00CITyKHBaHUS KOHTPOJIBHO- 16 ) 16
U3MEPUTEIHLHBIX TPUOOPOB U aBTOMATHKH
25 Kontpoin KauecTBa ChIPbS, PEAreHToB, TOTOBOM 16 ) 16
NPOAYKIMU U UX YUET
2.6. |CamocTosiTennbHOE BBITIOJIHEHHE PadOT 48 - 48
Kpanudukannonnas nmpobHas pabora 8 - 8 3a4er
Bcero npon3BoacrBenHoii npaktuku:| 120 - 1120
KouncyabTanus 8 8 -
KpanndukanuoHHsblii 3K3aMeH 8 - 8 | Texyummii KOHTpOJIb
HUTOI'O:] 256 | 128 | 128




1. NPOI'PAMMA TEOPETHYECKOI'O OBYYEHMUAA

Tema 1.1. BBenenue
Brenenue B cnenmanbHoCcTh. KBanmudukannonHas xapakTepUCTHKA.

Tema 1.2. OCHOBBI DKOHOMHYECKUX 3HAHMI
[Iponiecc Tpyna. IlpousBoguTeNnbHBIE CHIIBI M SKOHOMUYECKHE OTHOIICHHS. [loHsTHE Tpyna,

npeaMeT TPYAa, ChIpbs, CPEACTBA Tpyda, paboudas cuia. BzaumopeiictBue mexay pabodeit cuinoil u
CPEICTBAMU  IIPOM3BOJCTB. Oprann3aliluOHHO-?)KOHOMUYECKUE  OTHOLICHHUS. ConuanpHo-
KOHOMHYECKUE OTHOUIeHUsI. COOCTBEHHOCTh. DKOHOMUYECKHE 3aKOHBI U SKOHOMUYECKHE KaTEeTOpUH.
OCHOBBI TEOPUH PHIHOYHOW SKOHOMHKH. Buibl coOCTBeHHOCTH 1 (hOpMBI X03siicTBOBaHUA. ToBap, ero
CBOMCTBA M (pyHKIMOHANbHas (popma. PopMHpOBaHUE CTOMMOCTH TOBapa M yciyr. JleHbru — pa3Buras
(dopma ToBapHbIX OTHOUIEHUH. DyHKIUA NeHer. yHKIUKM pbIHKA. DJIE€MEHThl PhIHOYHON SKOHOMUKHU.
®opmupoBaHue peIHOYHOIO MexaHu3Ma. CTpyKTypa, BUIbI pblHKAa. Monenu peIHOYHON SKOHOMHKH.
PriHOYHAs KOHKYpeHIMs. MOHOIIOJIBHBIE LIEHBI.

Tema 1.3 Oxpanbl Tpy/a U NPOMbIIIVIEHHAsI 0€30MACHOCTH
[Ipouecc Tpyma. [IpousBoauTenbHBIE CHIIBI U IKOHOMUYECKHE OTHoIueHus. [loHsTue Ttpyna,

npeaMeT TPyAa, ChIpbsi, CPEACTBA Tpyda, pabodas cuia. BzaumozeiictBue mexay paboudeit cuiioil u
cpeacTBaMu Npou3BOJCTB. OCHOBHBIE MOHATHUSA W 3a7ayd OXpaHbl Tpyna. [IpuHumnel obecneueHus
OXpaHbI TPyJa Kak CUCTEMbI MeponpusaTuid. [IpaBoBble OCHOBBI OXpaHbl Tpyaa. l'ocymapcTBeHHOE
perynmupoBanue B cdepe oxpaHbl Tpyda. OOS3aHHOCTH W OTBETCTBEHHOCTh PAa0OTHUKOB IIO
coOJI0ICHUIO TPEOOBAHMI OXpaHbl TPya U TPYAOBOro pacropsiaka. O0sa3aHHOCTH paboToaaTess Mo
oOecnieueHHI0 Oe30macHbIX YCJIOBUM M oxpaHbl Tpyna. ComuanpHoe mnapTHepcTBo. OpraHuzanus
00y4eHHsI IO OXpaHe TPy/a ¥ MPOBEPKH 3HAHHI TPeOOBAaHUI OXPaHbI TPyla pAOOTHUKOB OpTraHU3AIHHA.
OcHoBbl  npodunakTuku npodeccuoHanbHo  3a0osneBaeMocTH. OCHOBHbIE TpeOOBaHMS 110
paccieI0BaHUIO U Y4eTy HECUACTHBIX CIIy4yaeB Ha IMPOM3BOJICTBE M MPO(PECcCHOHANBHBIX 3a00J1€BaHUM.
Bozmenienue Bpena, IPUUMHEHHOTO IOBPEXKICHUIO 310pOBbs. Bo3MenieHue Bpena, NPUUYMHEHHOIO
HOBPEXJCHUIO 370poBbsi. ObecrieyeHue CpeAcTBaMHU 3alIUThl OT JEHCTBUS OMACHBIX W BPEIHBIX
IPOU3BOJCTBEHHBIX (akTopoB. Kiaccuduxaiyss onacHeIX U BPEIHBIX MPOU3BOACTBEHHBIX (DaKTOPOB,
neiictBue Ha opranusm uenoseka, [TY, [T/TH, ITJAK, knaccs! ycnoBuii Tpyna. CpeacTBa KOJIIEKTUBHOM
U UHIUMBUIyanbHOW 3aumuThl. Knaccudukanus, HazHaueHue. Ilopsgok oOecniedyeHus, NpUMEHEHUS,
COJIepaHusl B UCIIPABHOM COCTOSIHUHU. Poccuiickoe 3aKOHOIATENbCTBO B 00JIACTH MPOMBIIIJICHHON |
HKOJIOTHUECKOM O€30MacHOCTM M B CMEXHBIX OTpacisx mpasa. IIpaBoBble, SKOHOMUYECKHE U
colLlMaJIbHbIE OCHOBBI 0OecIieueHus 6e30MacHON HKCIUTyaTal[iH OMTACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB.
Konctutynus Poccuiickoit ®enepanun, denepanbhble 3akoHbl «O MPOMBIIUIEHHONW 0€301MacHOCTH
OTaCHBIX MPOM3BOJICTBEHHBIX 00BEKTOBY, «O0 OXpaHe OKpYKarollel cpeasl». Peructpaiiust onacHbIX
IPOU3BOJCTBEHHBIX ~ 00BbEKTOB. HopmaTuBHBIE  JOKYMEHTHl IO  PErMCTpaliil  OIMAaCHBIX
IIPOU3BOJICTBEHHBIX 0OBEKTOB B rOCYAapCTBEHHOM peectpe. Kputepun oTHeceHUs: 00bEKTOB K 001acTu
OIACHBIX MPOU3BOJCTBEHHBIX 00BEKTOB. TpeOoBaHMs K OpraHU3alUsIM, SKCIUTYaTUPYIOIIUM ONacHbIe
MIPOU3BOJICTBEHHbIE OOBEKTHI, B YAaCTH pPETUCTpalUU OOBEKTOB B TOCYJApCTBEHHOM pEECTpe.
WnenTudukanus onacHbIX MPOU3BOJCTBEHHBIX 00BEKTOB JUIS UX PETYIUPOBAHUS B TOCYJapCTBEHHOM
peectpe. TpebGoBanusi k perucrpauuu o0bekToB. OOsf3aHHOCTH OpraHu3aluid B oOeCIeyeHUU
IPOMBIIIICHHON Oe30macHOCTH. OTBETCTBEHHOCTh 3a HApYIIEHHWE 3aKOHOJATENIbCTBA B 001acTH
NPOMBIIIICHHON Oe3onmacHOCTU. [IpoM3BOACTBEHHBIN KOHTPOJb 3a COONIOJCHHEM TpeOOBaHUM
POMBINIIEHHON Oe3omacHocTu. [lopsaok paccinenoBanus NpUYUH aBapuu M HECYACTHBIX CIIy4aeB Ha
OMACHBIX TPOU3BOJCTBEHHBIX oOObekTax. [lopsimok mpeacraBieHus, perucTpaluy ¢ aHajau3a
uH(popMaluu 00 aBapusiX, HECYACTHBIX CIIydasX, MHIMJEHTaX U yTpaTax B3PbIBHBIX MaTepUalOB.
O0600611eH1e NPUYNH aBapHUil U HECYACTHBIX ciiydaeB. [IpaBoBbie OCHOBBI TEXHUUYECKOTO paccie0BaHUs
OPUYMH aBapuM Ha OMNACHBIX TMPOM3BOACTBEHHBIX OObeKkTax. HopmaTuBHBIE JOKYMEHTHI,



perjlaMeHTUPYIOUIUE TOPSJOK paccieioBaHUsl TMPUYUH aBapuil W HECUACTHBIX CJIy4yaeB Ha
IIPOM3BOJICTBEHHBIX 00bEKTax. [1opsa0K MPOBEACHUS TEXHUUECKOTO pacciaeloBaHus IPUYHH aBapHH U
oQOopMIICHHS aKTa TEXHUYECKOTO paccieloBaHUs NMpuuuH aBapuu. OdopmieHne AOKYMEHTOB IO
pPacxo/10BaHUIO CPEJICTB, CBA3AHHBIX C YU€TOM OopraHoB PocTexHaa30opa B TEXHUUECKOM pacciieZIOBaHUU
OPUYMH aBapuM Ha OIMACHBIX IPOMU3BOJACTBEHHBIX 0ObekTax. [lopsmok paccrienoBaHus H ydyeTa
HECYACTHBIX CIy4YaeB HA OMACHBIX MPOU3BOJCTBEHHBIX 00beKTaX. [Iopsiiok MOArOTOBKH U aTTeCTaluu
pabOTHUKOB OPraHU3aIUii, OCYIIECTBISIIOINX AEATEIbHOCTD B 00JIACTH MPOMBIIUICHHON 0€30MacHOCTH
OIIACHBIX ITPOM3BOJCTBEHHBIX 00BEKTOB, OJKOHTPOJIbHBIX PocTexHan3opy. HopMaTuBHbIE TpaBOBbIE
aKThl, PETYJIHPYIOIIUE BOMPOCHI IMOATOTOBKM M aTTECTAlMM IO TPOMBINUICHHOW O€301MacHOCTH.
[TpoBeneHre MOArOTOBKH IO POMBIIIIJICHHOM 0€301MacHOCTH PAOOTHUKOB ONACHBIX MPOU3BOJCTBEHHBIX
00bekToB. Opranuzaiys MNPOBEACHUSA aTTeCTalluM, aTTecTalus U MpoBepKa 3HAHUH pPaOOTHHUKOB
OTIACHBIX MPOM3BOACTBEHHBIX OOBEKTOB. ATTECTallUs U IPOBEPKA 3HAHUI B OpraHu3anusax. ATrecranus
U TpoBepKa 3HAHWW B aTTECTAllMOHHBIX Komuccusx Pocrtexnanzopa. OdopmiieHue pe3yabTaToB
aTTecTallly B KOHKPETHON 00JacTu HaA30pa.

1.4, O6merexHUYeCKHH Kypc

Tema 1.4.1. Yepuenne
[TonsTue o yeprexxe u pucynke. [IpemmyiecTBa uepTexkeld. 3HaueHUE YEPTEXKEH B TEXHUKE.

[ToHsTHE O MOCTPOCHUU U YTEHUHU YepTexen. Pacnionoxkenne npoekuun Ha yeprexe. JInHum yeprexa.
Macma6. Hanecenue pa3mepoB, Haamucel, yCIoBHBIX 0003HaueHMI Ha uepTexax. CedeHus, pa3pessl,
JMHAW OOphIBa M MX oOo3HaueHue. Paboumii weprex. IlocienoBaTenbHOCTh B YTCHHH YEPTEXKEH.
[Tonsitue 06 sckuze. Ilopspok BeimonHeHHsT 3cku3a. CXeMbl, UX Ha3HauY€HUE. DJEKTPUYECKUE,
TUIPABIMYECKHUE, THEBMAaTUUECKUE ITPUHLIMIIMAIBHBIE CXEMbI. TE€XHOJOTMYECKUE CXEMBL. Y CIIOBHBIE
o0o3HaueHust Ha cxeMmax. IlocienoBaTenbHOCTE UTEHUS cXeM. UTeHue MPOCTEHIINX CXeM YCTPONCTB
ABTOMATUYECKOT0 PETYIMPOBAHUSA TEXHOJIOTUYECKOTO IIPOLIECCa.

Tema 1.4.2. D1eKTPOTEXHUKA U 3JI€KTPOHUKA
CxeMbl DJIEKTPHYCCKUX IIeMel TMOCTOSHHOIO TOKa C IOCIEIOBATEIbHBIM, MapalieIbHBIM U

CMEIIaHHBIM COEJUHEHHWEM TOTpeOuTeNIe M MCTOYHUKOB AJIEKTpodHepruu. 3akoH Oma. Pabora u
MOIIHOCTb JIEKTPUYECKOr0 TOKa. TemnoBoe AeicTBUE TOKa. cronp30BaHne TEMIOBOTO AEHCTBUS TOKA
B TexHUKE. [lepeMeHHBIN ANEKTPUYECKUH TOK M MU MEePEeMEHHOro Toka. Tpexdasnas cucrema
nepemMeHHoro Toka. CuMmMmerpuyHas TpexdaszHas cucrema. BriroueHne Harpy3ku B TpeX(pas3HYIO CETb.
Buner tpanchopmaropoB. Momnocts u KIIJ[ Tpancopmartopa. CUHXpOHHBIE U aCHHXPOHHBIE
neurarenu. [IpeoOpa3oBaHue MepeMEHHOTO TOKa B TIOCTOSIHHBIN. AMapaTypa yIpaBleHUs U 3aIUThI.

Tema 1.4.3. Texuuuyeckass MEeXaHUKA
B3aumozamensieMoCTh JieTaneil U y3JI0B Mpu peMoHTe oOopynoBaHus. [locneacTBusi HapyIIeHHs

B3anMo3aMeHseMocTi. HenomnHas B3aumo3zaMeHsieMocTsb. Yem obecrieunBaeTcs B3auMO3aMEHAEMOCTb.
['eomeTpuueckue mnapamMeTpbl B3aMMO3aMEHAEMOCTH. (OXBaThIBaOIas IOBEPXHOCTh  JIETAJIH.
OxBatbiBaeMasi moBepxHocTh Aetanu. [locanka. 3a3op. Hatar. Homunansusiit pasmep. Haubonbmmii u
HaVMEHBIINNA TpeAeNbHbIN pasmep. HomuHaneHbI pasmep coennHeHus. OTkiIOHeHHMe. Bepxnee u
HIDKHEE MpenenbHoe oTkiIoHenue, [omyck. I[lone momycka. HyneBas nunuda. Ilocagku ¢ 3a3opom.
Cronp3smue mocanaku. [locamku ¢ Harsrom. Ilepexonmnpie mocaaku. HaubGombimmii 1 HaMmMEHBITHI
3a30p. Homyck mocanku. Kiaccsl tounoctu. Cucrema otBepctusi. Cucrema Bama. I'papuueckoe
u300pakeHue JoMmycKoB. [ 'pynmbl mocaiok. Jlomycku u mocaaku riagkux coequHeHnil. Tpu ocHOBHBIE
4acTU COEAUHEHUN C HOMUHAIBHBIMU pasMepamu. [[OmyCcKH Il HEOTBETCTBEHHBIX HECOIPIraeMbIX
noBepxHoctel. Tabnuua nomyckoB u nocanok. [locagku ¢ HaTAroMm, NepexoAHble MOCaIKH, TOCAAKH C
3a3opoM. Pabora c¢ Tabnumamu nomyckoB. HopmasibHble YIJIbI U JONMYCKH Ha YIJIOBBIE pa3Mephl.
Enununer uzmepenust yrinos. Paguana. I'panyc, munyra, cexkyHna. Bennunna xkonycHocTu. Buibop
pa3MepoB yriaoB HO Tabnuie. JIONMycKH Ha YrioBblE pa3Mephbl B YIJIOBBIX U JMHEWHBIX BEIMYMHAX.
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Cxema pacroiiokeHHs JOIyCKaeMbIX OTKJIOHeHu. [lonst nomyckoB Ha pasmeps! yrioB. OTKIOHEHHUs
pa3sMepoB yIJIOB.

Tema 1.4.4. MaTepuajioBeieHUE
OOmmue CBeJIcHHS O MaTepualiax M MX CBoicTBax. OpraHMYecKUe U HEOPraHUYSCKUE MaTepUaIIbL.

®u3nuecKue CBOKWCTBA MaTEPHUANIOB: IUNIOTHOCTh, MOPUCTOCTh, TUTPOCKOMUYHOCTh, BOJIONOIJIOIIECHUE,
BOJONPOHUIIAEMOCTh, TEINIONPOBOJHOCTb, OTHECTOMKOCTb, MOPO30CTOMKOCTh M Ap. MexaHudeckue
CBOMCTBAa MaTEpHAJIOB: IPOYHOCTh U MPEIET MPOYHOCTH, TEKYUECTh, MPEAEI TEKYYECTH, YIPYTOCTb,
BBIHOCJIMBOCTb, XPYIKOCTb, IUIACTUYHOCTb, U3HOCOCTOMKOCTh U Jip. UepHble M LIBETHBIE METAJUIBI.
[Tonsitue o crutaBax. Mertamibl U ux npumeHeHue. OCHOBHBIE CBOMCTBa MeTauioB. dusnueckue
CBOICTBa METAJJIOB: INIOTHOCTh, TEIJIONPOBOAHOCTD, 3IEKTPOIPOBOAHOCTD, TEIJIOBOE PACIIUPEHUE U
ap. XuUMHUYECKue CBoicTBa MeTauioB. CHnocoOHOCTh METAIOB  IMOJABEPraThCsl XHMHUYECKUM
BO3JICUCTBUAM. Pa3beaeMoCTp  METalIOB  KUCIOTaMHM W LiesiodamMu.  AHTUKOPpPO3UiiHAas
XapaKTepUCTHKA Ppa3UYHbIX METAJIOB. MeXaHWYecKue CBOWCTBA METAJUIOB U CIOCOOBI  UX
ONpENENeHUsl: IMpeAesibl IMPOYHOCTH M TEKYy4YeCTH, YIPYTOCTh, BBIHOCIUBOCTh, XPYIKOCTb,
IJJaCTUYHOCTh, OTHOCHUTENIBHOE YJIMHEHHWE, YJapHas BS3KOCTb. YCTaloCTh MeTramioB. Cranb,
Kiaccudukanus cTanei. XapakTepucTUKa CTalel, NPUMEHSEMbIX MJii W3TOTOBJICHMS JeTanen
HEPTENPOMBICIOBOTO 00opynoBanus. HasHaueHWe W CYIIHOCTH TEPMHUYECKOH 00pabOTKH cTaiu.
UyryH, uznenust u3 yyryna. Bunapel uyryHoB. OCHOBHbIE CBEJIEHHS O LIBETHBIX METAJUIAX, CIUIaBAaX U UX
cBoiicTBax. IIpuMeHeHHME LBETHBIX METALUIOB B OTpacid. Hemertamimdeckue MarepUalIbl.
PesnnoTexHnueckrne Matepualibl, UX CBOMCTBA U 00JacTh puMeHeHus. [Ipoknanounbie, HaOUBOYHbBIE
U YIUIOTHUTEJBbHBIE MaTepPHAIIbl, UX CBOWCTBA U 00JIACTh IPUMEHEHHUs. MaTepuaiibl, IpUMeHsIeMble 15
HAOMBKU CaTbHUKOB. BBIOOpD MX B 3aBUCHMOCTH OT CpeAbl, JaBICHHUS U TEMIEpaTypbl. XpaHCHHE
PE3MHOTEXHUYECKUX, YIUIOTHUTEIBHBIX U MPOKIAJOYHBIX MarepuanoB. OpUKIMOHHBIE MaTepUabl.
TemnounzonauronHsle MaTepuansl. OOTUpOUYHbIe W abpa3uBHBIE MaTepuaibl. 3allUTHBIE MaTEpUAIIbI
(;1akm, kpacku, OuTyM). KHCIoOTHI U €109, UX CBOMCTBA, 00JIACTh MPUMEHEHUS U TIPaBHiIa 0OpaIieHus
¢ HUMH. Bunpl TorumBa, cMa3ok U oxnaxkaeHus. ['oproue cMa304Hble U aHTUKOPPO3UMHBIE MaTEpHAIIbI.
[TpaBuna xpaneHus )KUAKOTO TorumBa. CMazouHble Maciia. Buabl Macen, mpuMeHsieMble 171s1 paboThl U
CMa3Ku 000py/I0BaHUS U MEXaHU3MOB.

Tema 1.4.5. UH(popManHOHHBbIE TEXHOJIOTHH B NPO(ecCHOHATBHOM 1esITeIbHOCTH

WudopmanoHHbIE CHUCTEMBI M NPUMEHEHHE KOMIIBIOTEPHON TEXHHKH B NPO(ecCHOHATBHOM
NesITeIbHOCTH. TeXHUYecKue cpecTBa MH(OpMAIMOHHBIX TexHoJorui. IIporpammuoe obecrieueHne
MH(pOPMalMOHHBIX TexHoJoruid. OOpaboTka TekcToBOM HHGpopmanuu. [Iporeccopsl 3a€KTPOHHBIX
Tabnul. TeXHONOrMM HUCHOJIb30BAaHUS CUCTEM YIpaBieHHs Oa3aMu JaHHbIX. KOMMbIOTEpHbIE CETH.
OcHOBBI HTHGOPMAITMOHHON U KOMITHIOTEPHOM 0€30T1aCHOCTH.

Tema 1.4.6. Be30macHOCTDb KU3HEACATEIHLHOCTH
[IpaBoBbIE, HOPMATUBHO-TEXHHYECKHE U OPraHM3AIMOHHBIE MEPOIPHUATHS OOecreyeHus

0€30IaCHOCTH KHU3HEASATeTbHOCTH. OpraHn3allMOHHO-TIPABOBBIE OCHOBBI TPYIOBBIX OTHOIICHHH B
Poccuiickoit ®eneparnuu. [IpombinieHHass 0€30MaCHOCTh OMACHBIX TPOU3BOJCTBEHHBIX OOBEKTOB.
Okosoruyeckas 0€30MacHOCTh MPOU3BOICTBEHHBIX 00BEKTOB. TpeboBaHMs K 3JIEKTPOOE30MacHOCTH
Uis  paOOTHUKOB B TIPOM3BOJCTBEHHOW JESATEIHFHOCTH. 3aKOHOAATENBHBIE OCHOBBI MOYKApHOM
6e301macHOCTH. 3alMTa B Upe3BbIYalHBIX cUTyalusX. [Ipon3BoicTBEHHAs caHUTApUs M TUTHEHA TPYAA.
Menrko-0nonoruuecKue OCHOBBI 0€301TaCHOCTH JKU3HEACATEIbHOCTH.

Tema 1.4.7. OcHOBBI cJIECAPHOTO /iejia
Pa3merka muiockocTHass U ee HazHaueHue. VMHcTpyMeHThl U mpucnocobneHus. OmnpeneneHue

MNPUTOJHOCTH 3aroTOBOK. PazmeTka 1o YCpTECI)KaM U mabJa0HaM (06pa3uaM). Pa3meTka ot KpOMOK
3aroTOBOK M HECHTPOBBIX JIMHUIA. BpaK Ipru pa3MCTKEC U CIIOCOOBI €ro npeaAynpeKACHUA. Pa3MeTka
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NPOCTPAHCTBEHHAs] U €e Ha3HadeHue. MIHCTpyMEHTHI W mpucnocoOieHus. 3anpaBka WHCTPYMEHTOB.
[TpaBka u rubka meramuia. MHCTpyMeHTHI U nipucniocobnenus. [IpaBuna u cnocoObl MpaBKU U THOKU
JUCTOBOrO, mpodunabHOro Merawwia u TpyO. IIpaBuiabHO-TMOOYHBIE IIpecChl, MX YCTPOMCTBO H
npuMeHeHue. ['nbka MeTasia B ropssiueM COCTOSHUU 110/ PA3JIMYHBIMU yIJIaMu U paguycamu. JlegexTsl
OpyU IpaBKe U THOKe MeTaula M crnocoObl uX ycrpaHeHus. PyOka Meraula M ee Ha3HAa4YeHHE.
WHcTpyMeHTH! M pucniocoOs1eHus. 3aToUKa MHCTPYMEHTOB B 3aBUCUMOCTH OT TBEPIOCTH 00padaThl-
BaeMOro Merajuia. 3yOuia, KpeiuMeiicenn M ciecapHble MOJOTKH, MX pa3Mepbl. llpueMsl pyOku.
BripyOanue B MeTasuie npsiMoro U paguyCcHOTO 1Ma30B ¢ MPUMEHEHUEM PYYHBIX U MEXaHU3UPOBAHHBIX
MHCTPYMEHTOB, BBIpYOaHHE 3aTOTOBOK M3 JIMCTOBOM CTaJIM M CPyOaHNE HEPOBHOCTEH Ha MOBEPXHOCTSIX
YEpPHOBBIX 3aroToBOK. JledexTsl mpu pyOke M Mephl HX MpenynpexacHus. Peska meramna, ee
Ha3Haue€HWe M InpuMeHeHue. MHCTpyMeHTBI U mpucrocoOieHus. PblyaxkHble, IHUCKOBBIE,
ITHEBMaTUYECKHUE, DJJICKTPUYECKHE HOXHHUIBI M HMX HCHOJb30BaHuE. IIpuMeHeHHMe IUCKOBBIX H
JIEHTOYHBIX NWI JUIsl pe3ku Meramuia. Peska Tpy0 m Meranna aOpasuBHbIMH Kpyramu. IlpaBuna
NOJIb30BaHUS MHCTPYMEHTAaMU M MEXaHM3MaMM Ipu pe3ke. Bo3MoxHbIM Opak M Mepsl ero
npenynpexaeHus. OnuianBaHWe MeTaula U ero NpUMeHeHue. MHCTPYMEHTHl W TPUCIIOCOONICHHS.
IIpuemMbl onuIMBaHMS IUPOKUX U Y3KUX INPSAMOJIMHEHHBIX M NapajuleIbHbIX IIockocTei. [lopsanox
paboT NMpu ONWIMBAHUU CONPSDKEHHBIX MOJ] pa3jIMuHbIMU yrilaMu noBepxHocteil. [IpoBepka kauecTBa
onuiIMBaHusA. MeXxaHMYecKoe OmmIMBaHWe. PacnunmBanue NpsSMOTMHEHHBIX OTBEPCTUH, (HaCOHHBIX
IpOHM M OTBEPCTUH C MOJAEHKON Mo IadioHaM M BKJIajblliaM. bpak Hpu ONMIMBAaHUU U MEpPbI
npenynpexaenus. Ceepiienue orsepctuil. MHCTpyMeHTHI U prcniocobsieHus. PydHoe n MexaHudyeckoe
cBepieHue. CBepila W MX KOHCTPYKUMH. YTJIbI 3aTOYKH B 3aBHCHUMOCTU OT 00pabaThIBaeMOro
MaTepuana. YCTPOMCTBO M HAacTpPOMKAa CBEPJIWIbHBIX CTAHKOB. YCTAaHOBKA M  KpEIUIEHHE
IIPOCBEPJINBAEMOro MeTaiia. CBEpaMIbHBIA NATPOH M €ro yCTpoicTBO. IlepexonHble BTYNKM M MX
Ha3HadeHue. BpiOop pexxnmoB cBepieHus mno Tabmume. CBepiieHHE OTBEPCTHH IO pa3MeTKe, IO
KOHAYKTOpPY, MOJ pa3BepTbiBaHue. OXJaxIeHUE HHCTPYMEHTOB. CBEpJjeHHE TIyXUX OTBEPCTUH.
PyuHble, anexkTpudeckue M ITHEBMAaTHYECKue Apenu. MX yCTpOHCTBO M IIpaBuia IOJb30BaHUS UMHU.
3eHKepOBaHUE OTBEPCTHH W ero HasHaueHwe. MHcTpymMeHTHl M mpucnocobienus. KoHcTpykuwms
36HKEPOB. 3€HKEPOBAaHUE OTBEPCTHM IOJ T'OJIOBKM BHUHTOB M 3aKJIECINOK C IOMOILBIO CBEPIMJIBHOTO
CTaHKa. 3€HKOBKHM, MX OTJIMYME OT 3E€HKEpOB. 3E€HKOBAHHWE OTBEPCTUH U €ro IpPUMEHEHHE.
Pa3BepThiBaHMe OTBepcTU M ero HazHaueHue. MIHCTpyMeHThl u mpucrnocoOnenus. KoHcTpykuuu u
noa6op pas3BepTok. BeiOop peszanus. [Ipunyck Mertania Ha pa3BepTbiBaHHe. Pa3BepThIBaHNE CKBO3UM U
MIYyXUX OWINHIPUYECKUX OTBEPCTUH BPYUHYIO M Ha cTaHke. IIpomecc pa3BepThIBAHMS KOHUYECKHX
OTBEpCTUH U ero ocoO0eHHOCTH. BO3MOXHBIN Opak Mpu CBEpJEHUH, 36€HKOBAaHUHU M Pa3BEPThIBAHUU U
Mepbl ero npeaynpexaeHus. Pe3p0a u ee Ha3HaueHue. IHCTpyMeHTHI U TpUCOCOOIeHHs. DIEMEHTHI,
npoduan U cUCTEMbI Pe3bObl. YCTPOHCTBO METYMKOB M IUIamiek. BbIOOp nuamerpa cTepikHsS IOJ
OTpeieNIeHHbIN pa3Mep HapyHOU pe3bObl. [lonbop AnameTpa cBepia Ui CBEpJIEHUS OTBEPCTHH MOJ
3aJaHHbIIl pa3Mep BHYTpeHHEH pe3bObl. OCOOEHHOCTH Hape3aHHUs pe3bObl B CKBO3HBIX M IIYXHX
otBepcTusix. [IpoBepka pe3r0Ob! kanuOpamu. Vicnoap3oBaHue CTAaHKOB /7Sl Hape3aHus pe3bObl. bpak npu
Hape3aHUuM pe3bObl, MEpHl MO €ro MpenynpekACHUI0 U crnocoObl ycTpaHeHus. Kienka meramna, ee
npUMeHeHHe M Ha3zHaueHue. MHcTpyMmMeHThl u mpucnocoOsieHus. OCOOEHHOCTH KIIETKU JINCTOBOTO
MeTajula BCTBIK M BHaxJyecTKy. Kiemka meraina B XOJOIHOM M TOPSYEM COCTOSHMM. PydHas u
MexaHM3UpoBaHHas Kienka [IpoBepka kauecTBa 3aKjI€NOYHBIX IBOB. BO3MOXKHBIN Opak Mpu KIenke u
MepBI 10 ero npeaynpexaeHuto. Ilaiika, ee Ha3HaueHWe U TpUMeHeHue. Marepuansl 1 HHCTPYMEHTHI
JUISL BBITIOJTHEHUS MAasIbHBIX paboT. Msrkue W TBepAbple NpUIIOM M UX NpumeHeHue. lloaroroska
nosepxHocTrerd. Dirocsl M NPOTPaBBl, UX COCTAaB M Ha3HadueHWe. bpak npu mnanke, Mepsl €ro
IPEIYIpPexICHUS U CIOCOOBI yCTpaHEHUs!.
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1.5. CnennajdbHas TEXHOJIOTHA

Tema 1.5.1. OcHoBbI Hed)TErazoBoro jaesna
Crpoenune 3eMHO Kopbl. OOmIME CBEeACHUS 0 TOPHBIX NopoAax. [IpupoaHbie Kou1eKTopsl HehTH U

ra3a. [lopucTtocTs ¥ MPOHUIIAEMOCTh TOPHBIX MOpoA. [ToHsATHE 0 MEXaHMYECKUX CBOMCTBAX TOPHBIX
nopoa. OCHOBHBIE CTPYKTYpHbIE (DOPMBI CKIIaZOK HeDTAHBIX MecTopoxkaeHuil. Kparkue cBeaenus o
busznyecKkux CBOWCTBaX HE(TH M raza B IUIACTOBBIX YCiIOBUsAX. [loHATHE O pexuMe 3KCIUTyaTaluu
HEe(TAHOM 3aJIeKM MM O COBPEMEHHBIX CHCTeMaX pa3padoTKu MecTtopoxaeHuil. Pacrpenenenue
IUIACTOBOTO JABJICHUS HA CTPYKTYpe HE(PTAHBIX MECTOPOXKACHMM, HE OXBAYEHHBIX pa3zpabOTKOM.
Pacnipenenenue mniacToBoro JaBi€HMs Ha CTPYKType OJKcILlyatupyemoro miacta. Ilonstue o
B3aUMOJICHCTBUN CKBaXMH. bypenue ckBakuH. OO11e CBEIeHUS 0 TEXHOJIOTUYECKHX IMpoLeccax 0y-
penusi. Bekpoitue HeTSHBIX TUTacTOB. McibITaHUE KOJOHHBI HA TEPMETHYHOCTh. MeToanka paboT 1o
UCTIBITAHUIO KOJIOHHBI Ha repMeTudHocTh. O0opynoBanue 3a00s1 ckBaxxuH. KoHCTpyKumu (HuibTpoB.
[lepdopanus cxkBaxud. IlyneBble u cHapsaHble nepdopartopsl. becmyneBble KyMyNISTHUBHbBIC
nepdoparopsl. ToprnenupoBanue ckBaxuH. llOpsSAOK MOATOTOBKM CKBaXUH K mepdopanuu u
ToprieaupoBanuto. [lonsatue o ruaponeckocTpyiHoit nepdopanuu. O6opynoBaHue yCThsi POHTAHHBIX
9KCILTyaTallMOHHBIX U Pa3BEOYHBIX CKkBaXHH. OOIIee TOHITHE O BBI30BE MPUTOKA KUIKOCTH U3 IJIaCTa
U OCHOBaHUE CKBaXKWH. BbI30B mputoka nopurHeBanueM. OCBOEHUE CKBaYKUH MPU MOMOIIU CKATOTO
Bo3ayxa U ra3a. OCBOEHHE CKBa)XMH METOJOM OJHOBPEMEHHOIO HarpeBaHMsi HEPTH M Tasa.
Bo30yxnenue ckBaxun TapranueM. [loHATHE O MTOBEPXHOCTHO-aKTUBHBIX BEIIECTBAX U UX IPUMEHEHUE
MIPU OCBOCHUH CKBAXKHUH.

Tema 1.5.2. BHyTpUnpoMbIc/I0BbIii cO0p He()TH U ra3a
Heo0xomiMocTh MPOMBICIIOBOI MTOATOTOBKH Ta3a, KoHAeHcaTta U Hedtr. TpeGoBaHMS K MPOMBICIIOBON

noaroropke. Cxempl cOopa ra3a, KOHJEHCaTa M He(pTH Ha MECTOPOXKAEHMAX. ['a30KoHIeHcaTo-
HedrecOopHble ceTd.  CriocoObl MOATOTOBKM Ta3a K TPAHCHOPTY W M3BJEYEHMs KOHJAEHcaTa M3 rasa.
MeTtozb! HU3KOTEMIIEPAaTYpHOI! cenaparyu. AGCOpOLMOHHbIE U aJICOPOLIMOHHBIE IPOLIECCHI B TPOMBICIIOBOM
HOATOTOBKE Tra3a. YCTaHOBKM MCKYCCTBEHHOro xosoja. CrocoObl OYMCTKM TNPHUPOIHOIO rasa oOT
CEpOBOJIOPO/Ia W YIJIEKUCTOro Ta3a. [IpoMbICIIOBbIE  JOXKHMMHBIE KOMIIPECCOPHBIE — CTAHIMU.
[Tpenynpexnenue rupatooOpa3zoBaHust IpU JOObIUE U MOArOTOBKE raza.  OOOopyaoBaHMUE,
NPUMEHSIEMOE JUIs IPOMBICIIOBOM MOATOTOBKM Ta3za M KoHjeHcaTa. TpyObl U MX COEAMHHUTENbHBIE YacTH.
TpyOonpoBosiHas 3amopHasi, peryiaupyromas W IpeloXpaHuTeNbHas apmarypa. ['azocemaparopsl,
abcopOeprl,  amcopOepbl,  pa3fenuTeNnd  JKUAKUX  cMmeceid.  TerumooOMeHHOe — 0OOpyIOBaHME.
Typbonerannepsl. [puHIMnuambHBIE cXeMbl cOOpa U MOATOTOBKU HE(PTH U ra3a Ha MECTOPOXKICHUSX.
OCHOBHBIE HJIEMEHTBI CUCTEMBI COOpa, OATOTOBKU M TpaHcropTa HeTH U raza. Komnekrops! s coopa
HedTH, 3armopHas apMarypa. IHAuBUlyabHbIE U TPYNIIOBBIE YCTAHOBKY JUI U3MEPEHHUs 1e0UTa CKBaXKUH.
Tpansl, UX Ha3HAYEHUE U YCTPOMCTBO. bIIOYHBIE CenapallMOHHBIE YCTAHOBKH IEPBOM M BTOPOM CTYIEHEN
cemapanui tina YC u Y C. bnounsie koHIeBble cenapannonnbie yctaHoBku tuna KCY, KCCVY.
HedrecOopabie myHkThl U uX oOopymoBanue. [loHsTHe O nesMynbcaud HePTH U TPUMEHIEMOE
o0opynioBaHue. ABTOMaTU3UpOBaHHbIe O10UHbIE yCTaHOBKU 1oirotoBku HedTu Tuna I, Y10, «Taitpyn»,
TTbh-10. HacocHble craHmmm st nepekadku Hedtu. [loHsTHE 00 aBTOMATH3MPOBAHHBIX OJIOYHBIX
HACOCHBIX CcTaHIMsX. [IpoMbicioBbie pe3epByapbl U eMKocTH. OTO0p mpob depe3 MpoOHbIe KPaHUKU
YCThsl CKBa)KHMH, CENapalllOHHBIX YCTAHOBOK, B PE3€pBYyapax.

Tema 1.5.3. ®u3nKo-XUMHYECKHE CBOICTBA He(pTH, ra30B, XUMUYECKUX PeareHTOB, 0eH3MHA
I'OCTs1, TY u cranaapTel Ha ChIpbE, peareHTbl U He(TEmpOayKThl. XapaKTepuCcTUKa (PU3HKO-

XUMHUYECKHX CBOUCTB He(pTH M HedTenpoayKTOB. [IMOTHOCTE: OTHOCUTENbHAS MJIOTHOCTD; YACIbHBIH
BEC; MOJIEKYJISIpHAsi Macca; BSI3KOCTb, KMHEMAaTH4ecKass M YCIOBHAs BS3KOCTh; MHJEKC BSI3KOCTH;
TemneparypHbiii  kodddunuent Bszkoctu (TKB); Temmeparypa kpucTamum3anu, TOMYTHEHUS,
3aCTHIBAHUS; TEMIIEPATypa BCIBIIIKY, BOCIUIAMEHEHHUSI M CAMOBOCIUIAMEHEHUST; TeMIIepaTypa KUMIeHUs
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u miaBnenus; PH-pactBopoB, pacTBOpuMOCTh W T.A. EAMHUIEI M3MepeHUS (PU3UKO-XUMUYECKUX
BennuMH B MexayHapoanoit cucreme CHU. OMynbcust U sMynbratopbl. THUITBI HEPTAHBIX IMYITbCHM:
ruapodunbHas («HedTh B BOme») W TuApodoOHas («Boga B HedTH») SMYIbCHUU. PeareHTHI:
JIeAMYJIBraTopbl HEPTSHBIX dMYIbCUN — OKCHATUIUpOBaHHBIC k)upHBIC KUCIOTH (OXK), HedTanbie
cynbdokucinorel (kommakT IlerpoBa). [esmymbraropsl tHna HKIT — BogsHOro pacropa
HEUTPAIM30BAHHOTO KHUCIIOro ryapoHa. Jesmynsraropsl Tuna HUK — HeWTpaln30BaHHOTO 4YEpHOTO
KoHTakTa. Jleamymnbratop Trna CYM — npoayKT CyIb(pHUPOBAHUS PACTUTENHFHOTO Maciia. BiusiHue Boab
U coneil Ha mepepaboTKy He(dTH. ['maponuzamust XJIOPUCTOrO KaiblMsi M MarHus, oOpa3oBaHue
CBOOOTHOM COJITHOW KHCIIOTHI MPU HU3KUX Temneparypax. Conu, cepoBOAOPOA U XJIOPUCTHII BOJOPOA
— OCHOBHBIC M CHJIbHBIE MCTOYHHUKH KOPpPO3UH (TpyObl meueil, ucrnapurend, peKTU(UKaIuOHHBIC
KOJIOHHBI) U B MECTaX C HU3KOW TeMIepaTypoil (KOHIEHCATOPhl U XOJOJWJIbHHUKH) B NMPUCYTCTBUU
KareJjeK BOJIbl. Mepbl M0 MPEeJOTBPAICHUIO CHI)KEHHS KAaueCTBa CHIPbsl OT OKHUCICHHS BO3IYXOM,
MOTIa/IaHuUs BOJIbI, MEXaHHUUECKUX MPUMECcEeH U IPYTuX HHOPOIHBIX BEIIECTB.

Tema 1.5.4. TexHoJ0ru4YecKHii mpoiecc 00e3B0KMBaAHUs, 00€CCOJIMBAHNUS U CTAOMIU3AIUN HeTH
[TonsiTue o cucrteme cbopa HepTH, raza U BOJbI HA HEPTAHBIX MECTOPOKACHUAX. OTHOTPYOHBIC U

IBYXTpYOHBIE cUCTeMbl cOopa. PasmenbHblii cOop HepTH MO copTam M CTEleHH OOBOAHEHHOCTH.
OcHoBHBIE cxeMbl cOopa He(TH U Taza. Y HU(PHUIMPOBAHHBIE TEXHOIOTUYECKHE CXEMbI KOMIUIEKCOB U
MOJTOTOBKA HE(TH, Ta3a u BoAbL. [IpuHIUNMATBEHAS cXeMa KOMIUIEKCHON aBTOMAaTH3aIluu He(PTSHOTO
MecTopoxkaeHus. WHauBuayanbHble TpyNNoBbIE 3aMepHble ycTaHOBKM. (COop, MOArOTOBKa U
MCIIOJIb30BAaHUE IUIACTOBBIX U CTOUYHBIX BOJ. IIpuMeHsiemoe oOopynoBaHUE Ui MPEABAPUTEIBHOIO
00e3BOKMBaHUsI HE()TH U JOOUMCTKA IJIACTOBBIX BOJ. MeToabl pa3pylleHUs HEPTSIHBIX SMYIbCUM:
MEXaHUYECKUH, XUMHUYECKHH, OJIIEKTpUYecKHil. MexaHudyeckue CrocoObl: IeHTpU(GyrupoBaHUe,
bunbpTpanusa. XUMHUYECKUE METOJNbI Pa3pyILICHHs] SMYJIbCUIl C MOMOIIBID XUMHUYECKHX MpernapaTroB
(1ePMynBraTopoB). NEKTPUYECKHUE CHOCOObI pa3pymieHuss He(PTAHBIX HMyibcuid. BrusHue
MEPEMEHHOTO JJIEKTPUYECKOI0 TOKA BBICOKOTO HAIPSIKEHUS HAa YacTULbI BOABI — 3apsSKEHHE HX
Pa3HOMMEHHBIM AJIEKTPUYECTBOM, IPOOOH 000JIOUKU TUAIEKTPUKA, COETUHEHUE MEJIKUX YaCTHUL] BOJIbI
U OCaXJCHHA WX Ha JHO eMKOCTH (pe3epByapa). TexXHOIOrnmdyeckue Mmporecchl MOArOTOBKH He(TH:
00€3BOKMBaHUE — OTJEJIEHUE IJIACTOBOM BOJIBI M3 IMOJOTPETON B TEMJIOOOMEHHMKAX U IMpOIIeAlIei
DIIEKTPUYECKOE TIOJIE€ BBICOKOW YACTOTHI HE(TAHOH SMYyNbCUU; OOECCOTMBAHUE — BBIMBIBAHHE
OCTAaTOYHBIX coJiell W3 HeTH Tropsyeil MpecHON BOJOW; crabmnm3anus — crabunuzanus HepTu B
peKTU(UKAIIMOHHON KOJIOHHE ¢ 0TOOPOM BEPXHETO MPOIYKTa B BUJIE HECTaObUIbHOTO OeH3uHa. MeTon
OCYIIECTBIIEHUS] cTaOunu3anuu HedTH B pexuMme AeOyTaHU3alMM; Ta30BbIE MPOIECCHl — OYHMCTKA
BBIJIETISIIOLIETOCS] TIPU HarpeBe SMYJbCUU B OJIOKE HarpeBa M OTCTOs ras3a, Mojada €ro B TOIKHU
HarpeBaTelIed Wiu B Ta30BYIO CeThb. B3anMOCBA3b MapaMeTpOB TEXHOJIOITMYECKOTO pekuMa. BimsHue
MapaMeTpOB HAa XHMMHUYECKHE PEAKIMU M BBIXOJ LEJIEBBIX NPOAYKTOB. Jlomyckaemble mNpenesbl
W3MEHEHHUs NapaMeTpoOB TEXHOJOTMYECKOIro Impolecca. 3Hau€HHUE ONTHMAIbHOIO TEXHOJIOTMYECKOTO
pexxuma. Haznauenue, ycmpoiicmeo u npunyun Oeiicmeusn o06opyooeanus. OOopynoBaHuE U
anmaparypa yCTaHOBOK NOAroTOBKHM HedTH. OTHeNnbHbIE ammapaTbl U MEXaHWU3MbI, BXOMSIINE B
TEXHOJIOTHYECKYIO CXeMY TEPMOXHUMHUYECKUX YCTAHOBOK IO 00€3BOKMBAHHIO M 00€CCOIMBAHUIO HEPTH.
[TocnenoBaTenbHOCTh TpoOIlEcCa MOATOTOBKM HEPTH, MPHUHIUI M CHOCOOBI O0E3BOKHBAHUS U
obecconuBanus HeQTH. Buasl ycTaHOBOK OAroTOBKY HeTH. THUIOBas TepMOXUMHUYECKasl yCTaHOBKA
o ob6e3BoxkuBanuio HehTH (TXY). Texnomornueckas cxema TXY. HazHauenne u mpuHIUT JEHCTBUS
OoTACNBbHBIX anmapatoB TXYVY. TenmoxuMuyeckue YCTaHOBKHM, paOOTAIOIIME TOJ JAaBICHHUEM.
TexHonornueckas cxema MoAroTOBKM HE(TH C UCIIOIB30BAaHUEM pPa3/iebHBIX alapaToB JUisl HarpeBa
u orcrod. Temnmoxumuueckoe o00e€3BOKHMBaHME HeYTH C THAPOBBIMH  TEIUIOOOMEHHUKAMHU.
Temnoxumuyeckuit crnocod o00e3BOKMBaHHUS HepTH C TPUMEHEHHEM TpyOuaTol IMeuu U Teuu
OecriameHHOTO ropeHusi. TexHoornueckoe 00e3BOKHBAHHE M OOeccONMBaHHE HEPTH MPOMBIBKON
yepe3 CJIOW BOABI WM pacTBOp JAesaMmyibratopa. (Cxema W NpPUHUOUII JEHUCTBHUS amnmapara
HU3KOTEMIIEPATYPHOU JAeTUApAIuN HEQTH JIJIsl MPOMBIBKH SMYIIbCUN Yepes3 MIacToByio Boay. [lonsTue
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00 ycranoBkax koMriekcHo moaroroBku HedT (YKIIH). [IpuHiunmansHas TeXHOIOTHYECKas cXeMa
VKIIH. OcHoBHble TexHonormueckue y3ibl: YKIIH ¢ TXY wu VYKIIH c¢ 3JIOY
(3mekTOpoOOEeCCONMBaKOIIEH YCTAHOBKOW). Y CTaHOBKA TOpsvel cTymneHu cemapanuu. O6opyaoBaHue
VIIH. brounoe o6opynoBanue YITH. biounbie cenmapannonnbie yctaHoBKH. [leus TpyOuaras 6104uHas.
bnok no3upoBanus xumpearenta bP-10. biounbie aBTOMaTU3UPOBAHHbBIE CENAPAllMOHHBIE YCTAHOBKH.
brnounsie ycTaHoBkM ansi omepaTuBHOro ydera Hedtu. CenapallMOHHBIE OJIOYHBIE YCTAHOBKHU.
CenaparnonHbie 0JIOUHBIE YCTAaHOBKH C HACOCHOM OTKaukoil. biiouHasi cemapannoHHasi yCTaHOBKaA C
npeBapuTeIbHBIM COPOCOM IJIACTOBOW BOJBI. Bilok HarpeBa HEe(TSHBIX AMYIBCUN C COAEpKAHUEM
Bo/bI Ooinee 2 %. brnok HarpeBa HEQTSHBIX SMYJIBCHU COIEpKAHUEM BOABI MeHee 2 %. YCTaHOBKa
JIEIMYJIbCAIIMOHHAST OTHEBas JUIsl pa3pylIeHUs HEPTSIHBIX OMYIbCUNW CpeIHEH CTOMKOCTH
TEPMOXMMHYECKHM METOJIOM, a TaKKe Ul HarpeBa BBICOKOBSI3KMX HedTell Ipu TPaHCIOPTHUPOBKE.
ABTOMaTHYECKHE J€IMYIbraTopbl Ul cemapaldd U OO0e3BOXKHUBAHUS BOJAOHE(DTSHON HMYIbCHH.
brnounple aBTOMATU3UPOBAHHBIE YCTAHOBKMU Ui COBMEIICHHOTO HarpeBa, O0OE3BOXKHMBAHUA U
obOecconmuBanus HepTH. OCHOBHBIE TEXHOJOTMYECKHE Y3JIbI yCTaHOBKHM: OJIOK Harpesa,
anekTpoaeruapaTop. OCHOBHbIE TEXHOJIOIMYECKHUE Y3JIbl YCTAHOBKHM ropsiueil BaKyyMHOH cenapauuu
HeQTH JJIs1 OKOHYATEIILHOW cenapaiyi 00e3BOKEHHBIX MM 00€3BOKEHHBIX U 00€CCOJICHHBIX He(Te:
0J10K cemapaTopa, 0Jiok Hacoca. CemapaTop aBTOMaTH3WPOBAHHBIN OJIOYHBIN JIJISl TOPSYCH cenapanuu
HEPTH OT MONMYTHOTO ra3a. OTCTOWHUKY TOPU3OHTAIBHBIE TS pa3/IeIeHUs IOJOTPETON HeTera3oBoi
OMYJIbCUU HAa OCHOBHBIE KOMIOHEHTHI (HE(Th, ra3, INIACTOBYIO BOAY). OTCTOWHUKH OJOYHBIC LIS
MOJATOTOBKA HEPTH: Ui pa3ieleHHs BOAOHE(MTSHON AMYJbCHHU, cOpoca BbIICTUBIICHCS BOABI U
noJlyueHus: KoHaeHcatHo HedpTtu. OTCTOWHUKU Ui OYMCTKH HE(TENPOMBICIOBBIX CTOYHBIX BO/I.
HanopHble OTCTOMHHMKHU ISl OYUCTKH CTOYHBIX BOJ. Peazenmmnoe xo3aiicmeo. OO6opynoBaHue AJis
JIO3UPOBAHUsl PEAreHTOB, TEXHOJOTHYecKass cxeMma. Bilok peareHTHOro Xo3siiicTBa Ijsl MOJOTpEeBa
peareHTa W AO3MPOBAHHOW MOJAuM B HEPTENpOBOA. BepTukaabHbIE TOJOTpEeBATEIN-1EIMYIIBIaTOPEI.
[Topsimox oOcmy>KUBaHUS YCTaHOBOK 00e3BOKMBaHUSI M oOecconmBanus Hedtu. TexHomormdeckoe
00opyioBaHuE pe3epByapHBIX MapkoB. CucTemMa NoKapoTyILIeHUs pe3epByapoB. THIIBI pe3epByapoB, UX
00Bsi3Ka. YueT HeTH B pezepByapax. MeToabl 60pbObI C TOTEPSIMH B pe3epBYyapHBIX mapkax. [IpuHmmmn
paboThl 010Ka OOOPOTHOTO BOAOCHAOKEHHUS, OCHOBHOE obOopymoBanue. BoporpoBozsl. [lonstue o
MOJArOTOBKE CTOYHBIX M IUIACTOBBIX BOJ. TpeOoBaHMs, NpeabsBIseMble K KayecTBY CTOYHBIX M
IUIacTOBBIX BOJ. OOOpymoBaHHME A TMOATOTOBKH IJIACTOBOM BOZBI. YTHIM3AIMs CTOYHBIX BOJ.
[TapocHabsxenue. [TapoBble KOTIbI, UX Ha3Hau€HHE M YCTPOMCTBO. THIIBI KOTJIOB, MPUMEHSAEMBIX Ha
MpoMbICIax, MX Xapakrepuctuku. llapompoBonabl. HacocHoe m kommpeccopHoe xo3siictBo YIIH,
TEXHOJIOTHYECKHE cXeMbl noakiaroueHusd. [loxxapHoe u nmutheBoe BopocHaOxkeHue. Cxema JapeHaxa
anmapaTtoB. TexHudeckass xapaktepuctuka oOopymoBanus YIIH. OcobGeHHOCTH SKCIUTyaTariuu
obopynoBanus YIIH. Beoenue mexunonozuueckozo npoyecca. OCMOTp anmapaToB, THEBMAaTHYECKOE U
rUpaBiIndecKoe ucnsltanue. [loaroroska ycTaHoBKH K Imycky. [IpoBepka cucteM nogaun Ha yCTaHOBKY
BOJIbI, Tapa, 3JIEKTPOIHEPIHM, CXKATOrO BO3/AyXa, TOIUIMBA. [IpoBepka cocTOsHHUSA 00OpPYIOBaHMS,
(iiaHIEBBIX COEAMHEHHH M apMaryphl, MPOAYBKA M OIPECCOBKA OTAEIbHBIX TPYOOIPOBOJIOB U
anmapatoB. COopka TexHolorudeckod cxembl. Ilpuem Ha yCTaHOBKY ChIpbs U  rasa.
[TocnenoBarenbHOCTh BKIIOUEHUST 000pyn0oBaHUs B padoTy. HanaxkuBanue HUpPKYISIIUK MPOIYKTA 110
3aMKHyTOMYy uLuKiy. Ilogaua Boapl, Mapa, peareHTOB B amnmapaTrhl, PEryJMpoBKa MapaMeTpoB
BCIIOMOTATENIbHBIX CPEACTB. BhIBOA medel mojporpeBa Ha pexxuM. PerymmpoBka mporecca TOpeHHs
TOIUIMBA B (OpPCYHKax. BBIBOJ yCTaHOBKM Ha HOPMalbHBIM pexuM. TeXHOJOTHYEeCKHM periiaMeHT,
TexHoslorndyeckue Kaprtel. MHcTpykiuu no skcrmyaranuu TXY VIIH. Ilepedyens meponpusatuil mo
00eCTeyeHNI0 HOPMAJIbHOTO TEXHOJIOTUYECKOT0 peXXMMa Ha yCTaHOBKax. OCOOEHHOCTH 3KCILUTyaTalluu
oOopynoBanusi B 3uMHHUI mnepuon. Ilopsaok ydera chlppsi M TOJNy4aeMbIX NPOAYKTOB. Benenue
BaxTOBOI0 >XypHana. KOHTpoiap M peryimpoBaHHME TEXHOJIOTMUECKOTO Ipoliecca IO IMOKa3aHUAM
KOHTPOJIbHO-U3MEPUTENbHBIX NPUOOPOB, aBTOMAaTHUKM W pe3yiabTaTaM aHalu3oB. PerymmupoBaHue
MoJlayM ChIpbsi, TOIUIMBA, Mapa, Boabl. IlocienoBarenbHOCTh Omepanuidi MO OCTAaHOBKE YCTaHOBOK.
[Topsimox octaHoBKM oOopynoBaHus. OuepelHOCTh ONEpalui MO OTKIYEHHUIO OTIENbHBIX Y3JI0B
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ycraHoBKH. [Ipekparienne nogaun KOMIOHeHTOB. OCBOOOKIEHUE aNapaToB OT MPOAYKTOB. BeIrpy3ka
KaTaJn3aTOpPOB U COPOCHTOB U3 peakTopoB. YncTka anmaparoB OT TUPO(GOPHBIX OTiIokKeHu. [IpoMbIBKa
u mporapka. [IpaBuna mpuema u cmauu BaxThl. OpraHu3anus peMOHTHBIX padOT Ha ACHCTBYIOIICH
yctaHoBke. [lopsmok opopmieHus paspemenus (Hapsa-I0MycK) Ha TPOU3BOACTBO OTHEBBIX padOT Ha
YCTaHOBKAX MOJTOTOBKU HE(DTH.

Tema 1.5.5. [IpuroroB/ieHue U J03MPOBKA PEAreHTOB U MPECHOH BOAbI
[IpumeHeHne TpPECHON BOJBI B yCTAaHOBKax MOATOTOBKM Hedtu. Bo3aeiictBue Ha HEPTH

AIEKTPUYECKOTO TOJI BBICOKOM 4acTOTHI HA YCTAHOBKAX C 3JEKTPOACTUAPATOPAMHU PA3IMUHbBIX THIIOB
U T0Jlauya MOATOTOBJICHHON BOABI. TeMiiepaTypHble XapaKTEpUCTUKU MPECHON BOJBI HA Pa3IMYHBIX
TEXHOJOTMYeCcKuX dTanax. [IpuroroBieHue W JO03UPOBKA MPECHOM BOIBI i TEXHOJOTHYECKHX
onepanuii. Cemapanusi 0OBOJTHEHHONH HE(PTH U MPEIBAPUTEIBbHBIN cOpOC IacToBor Bojabl. DuU3MKO-
XMMHUYECKHE CBOWCTBA PEAreHTOB U KaTaJM3aTOPOB, IPUMEHSAEMBIX MIPU MOATOTOBKE He(TH. PacueTsl
no ompeneneHuio 3(PpQPEeKTUBHOCTH peareHToB Npu nHoArotoBke Hedtu. IIpuroromnenue
neamynbratopoB. IlpaBunma Oe3omacHocTu mpu padore ¢ aedMynbratopamu. CrnocoObl JO3HPOBKU
J1edOMyJIbraTopoB. IIpuHnun nedcTBus  AO3UMPOBOYHBIX YCTPOWCTB. TexXHosjormyeckas cxema
INEKTPOXUMHUUYECKOTO 00e3BoxkuBaHus HedTH. OOopynoBaHue AJi MOJAYM PEareHTOB. Y CTPOICTBO
OJIOKOB [TO3UPOBaHUS. YCTPOHCTBO M MPHUHLMUI JIEHCTBUS JIO3UPOBOYHOIO Hacoca. TexHuka
0€30MacHOCTH NP 00CITY>KUBAaHUU OJIOKA PEareHTOB.

Tema 1.5.6. OOcay:kMBaHHMe HACOCOB M TEeXHOJIOTHYecKOro odopyaoBaHusi. PeryimpoBka u
KOHTPOJIb IApaMeTPOB
Okcruryatanuss 00OpyJOBAaHUS yCTAaHOBOK HOJATOTOBKM HE(TH: HACOCOB, KOMIIPECCOPOB,

3JIEKTPOJETUAPATOPOB, OTCTOMHUKOB, PEKTH(PHUKAIMOHHBIX KOJIOHH, TEINIOOOMEHHBIX aIlnapaTos,
XOJIOJUJIBHUKOB, €MKOCTEH C pacTBOpPOM pEareHToB, TPYOHbIX meuyeid u T.4. llpemoxpaHurtenbHble
KJIallaHbl, 3all0pHasi apMmaTypa, IPUMEHsEMble Ha JaHHOM npennpuaruu. HasHauenue u npuHOUI
JeHCTBUS MOPIIHEBBIX HacocoB. HasHauenue, ycTpolCcTBO U IPUHIUI JEHCTBHSI IUTYH)KEPHBIX HACOCOB.
PerynupoBanue npon3BOIUTEILHOCTH BAKYYMHBIX HacocOB. KOHCTpYKTHBHbBIE OCOOEHHOCTH HACOCOB
st coopa u nepexkauku LIDJIY. Haznauenue, kinaccupukanys 1 DpUHLUI TEHCTBUS LIEHTPOOESKHBIX
HacocoB. TeXHUYECKUE XapaKTePUCTUKH LIEHTPOOEKHBIX HacOCOB. BiusiHue BsI3KOCTH HEPTH Ha padoTy
LEHTPOOEKHOr0 Hacoca. SIBieHre KaBuTaluu B Hacoce. LleHTpoOexHbIe HacoChl JUIs IepPEeKauKu HEPTH.
[lenTpobOexxHble Hacochl ISl Mepekauku OeH3uHa. [IpaBmia mycka M OCTAHOBKM LEHTPOOEKHBIX U
MOPIIHEBBIX HACOCOB. YXOJ 3a paboTarolMM HacocoM. PerymupoBaHue mapameTpoB paOoThl Hacoca.
Hacocel mig 1utacTtoBod BOXBL. YCTpaHEHUE HEHUCIPABHOCTEW, BO3ZHUKAIOIIMX IIPU DKCILIyaTalluu
HacOCOB M CIOCOOBI MX mpenaynpexaeHus. Hasnauenue, kinaccUpUKanys W HPUHIMI JeHCTBUS
00BeMHBIX KoMIpeccopoB. IIpousBoautenbHOCTh, oTpedisemas MoutHocTs U KITJ. Konctpykius u
TEXHUUYECKas XapaKTEepUCTHKa BHUHTOBBIX KommpeccopoB. OcHOBHbIE Y3ibl W jeranu. llopsaok
o0CIyXUBaHUS U YCTpaHeHue HeucnpaBHocTed. CucTremMa aBTOMAaTUKH BHUHTOBBIX KOMIIPECCOPOB.
PerynupoBanue napamerpoB paboThl. THUIIBI U KOHCTPYKIMH MOPIIHEBBIX KOMIIpeccopoB. OCHOBHbBIE
y31bl 1 Aetanu. OOCIyKMBaHWE U PEMOHT MOPIIHEBBIX KOMIIpeccOopoB. KOHCTPYKIIMU U TEXHUYECKHE
XapaKTEePUCTHKHU IEHTPOOEKHBIX KomrpeccopoB. OCHOBHBIE Y35l M jAeTand. OCHOBHBIE pa3ivyus
NOPIIHEBBIX M LEHTPOOESKHBIX KomIipeccopoB. IlpaBuna OGe3omacHOCTH TMpH  00CITY)KMBaHUHU
HEHTPOOEIKHBIX KoMITpeccopoB. CriocoObl peryTupoBaHus MPOU3BOIUTENFHOCTH U TapaMeTPOB pabOThI
MOPILIHEBBIX U LIEHTPOOEXKHBIX KoMIlpeccopoB. [IpuBon kommpeccopoB. Ha3HaueHne u nmpuMeHeHne
OTJIENbHBIX aNnaparoB, BXoaaumx B coctaB TXY. Orcrolinuku HedTH. KOHCTpYKIUS U TeXHUYeCcKas
XapaKTepucThuKa oTcTOMHMKOB. [lopsmok oOcmyxuBaHus oTcToMHMKOB. HarpeB HedTH B meuax.
OcHoBHbIE THIIBI U XapaKTepucTUKU nedeid. KoHcTpykius TpyOUaThIx neyeil 0ecriaMeHHOTo rOpeHusl.
[Tyck, ocTaHOBKA M DKCIUTyaTanusl e4e, mopsaaok ux odcmyxkuBanusi. KoHCTpyKins O0J0KOB HarpeBa.
OOcnyxrBaHue OJIOYHBIX HarpeBareniell. YCTpOMCTBO, TEXHUYECKHE XapaKTEPUCTUKH TpyOyaTon
6mouHoi meun. Cuctema pozxura nedeid. [loxkaporymenue neun. Ilyck, octaHOBKa, 00CIyXKHBaHUE
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neun. PerymupoBanume pabGotel mneueili u OnokoB HarpeBa. I[lokasarenn paboThl Teueil:
teruonpousBoauTenbHocTh, KIIZ, xoaddumment u30bITKa BO3MyXa, TEIUIOHANPSDKEHHE U .
TennooOMeHHbIE ammapaThl, UX KOHCTPYKIMH M ycioBUs paboThl. [lorpyxkHble TEmI000MEHHUKH,
TEIIO0OMEHHUKHU THUIMA «TpyOa B TpyOe». Anmaparsl BO3AYIIHOTO OXJIAXKIEHUS, KOHCTPYKLIUS U TUIIBI
KOHJICHCATOPOB-XOJIOAWIbHUKOB. [loHsatne o moBepxHocTH HarpeBa u KII. OOGcnyxuBanue
TEII000MEHHUKOB. [10psA0K BKIIOUEHHS U OTKIIIOUEHMSI TeII00OMEHHUKOB. [IpaBuiia o0ciyKxuBaHus
Ter1000MeHHUKOB. KoHTpons mnapamerpoB paboTel TemiooOMeHHMKOB 1o mnpubopam KUIIHA.
Konctpykuusi HedTerasoBbIX CemaparopoB. XapaKTEpPUCTHKA pEareHTHOro Xxo3siictBa. bioku
JI03UpOBaHusl peareHToB. Jlo3MpoBOUHBIE HAcochl. B3auMMoOCBsA3p MapaMeTpoB Ha YCTAaHOBKax
noarotoBku HedTH. [lapamerpsl, momnexamue 6iokupoBke. KoHTposb 3a paboToii 000pynoBaHus U
pEeryarMpoBaHUe TEXHOJIOTHYECKUX MapaMeTpOB; MPU3HAKK OTKJIOHEHUH, c1ocoO0bl X OOHApYKEHUs U
ycrpaHenus. Henonaaku B pabore 000pyJOBaHUS U MeEpHI 110 MX MPEIYHNPEKACHUIO U YCTPAHEHUIO.
BnusiHue arpeccuBHBIX JXKuAKOCTel Ha paboTy oOopynoBaHus. IIpuumHBI KOpPpO3MM anmapaToB U
000pyI0BaHUs, CIIOCOOBI 3aIUTHI OT KOPPO3UH.

Tema 1.5.7. [IpaBuiia 3KCILIyaTaIIUM 3J1€KTPOAETHAPATOPOB
DNeKTpUUecKue CrocoObl  paspyuieHus HEPTSHBIX HOMYJIbCHH. BrnusHue mepeMeHHOro

AIIEKTPUYECKOTO TOKA BBICOKOTO HANPSDHKEHHS HA YAaCTHIBI BOJABI — 3apsHKCHHE MX pPa3HOWMEHHBIM
AIIEKTPUUYECTBOM, MTPOOOIT 000IOUKH JUIIEKTPUKA, COSTUHEHNE MEITKUX YaCTUI] BOJBI M OCAKIACHUS MX
Ha JHO eMKOCTH (pe3epByapa). OOOpymoOBaHHME SJIEKTPOOOECCONMBAIOIIMX M 00€3BOKHBAIOIINX
ycraHoBoK (DJIOY) ¢ mpumeHeHHEM 3JeKTpoJeruaparopoB. KOHCTpyKLMsS M NpUHIMUN JAEHCTBUSA
ANEKTPOJCTUAPATOPOB: TEXHOJOIMUYECKAsl CXEMa YCTAaHOBOK C HMX IPUMEHEHHEM. XapaKTepHCTHKa
JETUAPATOPOB PA3IMYHBIX KOHCTPYKIHiA. [IpaBuiia 00CITy>KUBaHUS AIEKTPOJCTUAPATOPOB.

Tema 1.5.8. MeToabl JIaOpaTOPHOr0 KOHTPOJS. YUET KOJMYECTBA MOATOTOBJIEHHOH He(TH,
HECTAOMJILHOTO 0€H3HHA U PACcX0/1a XMMHYECKHX PeareHToB, MOIMYTHOT0 ra3a U MJIaCcTOBOMH BO/bI
Lenb u opranu3zanus nNpoBeeHus: 1a00pPaTOPHOro KOHTPOIs. 3HaUeHUE J1a00paTOPHOTO KOHTPOJIS

B IPOU3BOJCTBE. ['ocynapcTBeHHast U MEXIyHAPOAHAS CUCTEMAa CTaHAAPTU3ALMU KaueCcTBa MPOIYKTOB.
I'OCTp1 1 TeXHUUYECKHE YCIIOBUS HA CHIPhE, MATEPUANIBI M TOTOBYIO MPOAYKIIHIO. JIOMTyCTUMBIE TTPEICITbI
kaudectBa. KoHTposibHBIE TOUKH 0TOOpa Mpo0 Ha ycTaHoBKe. [IpaBuia 6e30macHOCTH Ipu 0TOOpE TPOoO.
I'padux oT60pa npob6. PactmdpoBka sadbopaTopHbix aHann30B. OCHOBHBIC aHATU3BI ISl ONIPEACIICHUS
KauecTBa CBHIPb M TOJy4YaeMbIX MPOaykTOB. HopMaTHBHO-TEXHHUYECKAsT JTOKYMEHTAIUs 10 KayeCTBY
CBIPBS ¥ POIYKIUY (MAacmopT, cepTudukat). OTBETCTBEHHOCTh 3a TApAaHTHIHOE Ka4€CTBO MPOAYKIIUH.
Crounbie BoJbl. TpeOoBaHus, TpeabSABISEMble K KadecTBY OYUCTKM CTOYHBIX Boj. [IpemenwpHo-
JOTYCTHMbIE KOHIIEHTPAIIMHU MPOAYKTOB B CTOYHBIX Bojax. HasHaueHnue ananuza nedtu. Buasl mpob u
ux HazHaueHue. [Topsnok oTd6opa mpod Hedtu 11 aHANMM3a. MeToauKa onpeaeNeHus CoIep>KaHus BOJbI
B HepTu wMeromoM meperoHku. OmpeneneHue TUIOTHOCTH HepTH. MeToanka OnpeaeaeHus
00BoIHeHHOCTH HePpTH 1IeHTpudyrupoBanueM. OnpenesaeHue cojaepx anus cojeil B Hegptu. Meroanka
onpeneneHus ynpyroctu mnapoB Hedtu. Omnpenenenune PH mmacroBeix Boa. [lopsimox mpoBepku
u3Mmepurened pacxoma HedTH. YCTpoWCTBa aBTOMAaTHYECKOTO AaHAIM3a CBHIPbS W TMOJYy4aeMbIX
MPOJYKTOB, aBTOMAaTHYECKUE aHATIN3aTOPbl 00padbaThiBaeMOi He()TH U MJIACTOBOM BOJBI: BIaroMep Jis
CBIpOi HETH, BIaromep AJsl TOBapHOW He(pTH, MPUOOP i ONpeAeTeHHs ColepKaHus HePTH B BOJIE
nociie OTCTOHHUKA, MPUOOP AJIS ONpeNeleHHs COepKaHus MEXaHUYECKUX MPUMECEi B BOJIE IMOCIe
otcroitHuKa. [lopsaok ohopMiaeHus KypHaIa KOHTPOJIS 32 TEXHOJIOTUYECKUM MPOIIECCOM MOATOTOBKU
HepTu. OdopMmieHne pe3yabpTaToB 1a00OPaTOPHOTO aHAIK3a U CIa4l TOBapHO He(TH, HECTAOMITHLHOTO
OeH3uHa. Y4eT ToBapHON HEPTH. YUeT MOMmyTHOro raza. ABTOMaTHYECKHE Y3JIbl yueTa MOIMyTHOI O ra3a

Tema 1.5.9. IloaroroBka odopynoBanus Kk pemonty. [lpuémka o6opynoBanust u3 peMOHTA
Cuctema TO u [1P — cucrema TeXxHUYECKOTO 0OCITYy>KUBAHUS U IIJIAHOBOTO PEMOHTa 000pyI0BaHHUS

B HC(I)TﬂHOﬁ IPOMBIINIJICHHOCTH, OpraHu3anus peMOHTa O60py,[[0BaHI/IH YCTAaHOBOK IMOATOTOBKU He(pTI/I.
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Cucrema MIaHOBO-TIPEIYNIPEIUTEILHOTO pPEMOHTa 00OpyIOBaHUSA. BHIBl TJIAHOBBIX PEMOHTOB.
MexpeMoHTHOE oOciyxuBaHue. IIoHsATHE O palMOHAIBHON CHCTEME TEXHUYECKOT0 OOCITYy>KUBAaHUS U
peMoHTa o0opyznoBaHus. Buabl pemonrta. CTpykTypa W NEPUOAMYHOCTh PadOT MO IUIAHOBOMY
TEXHUYECKOMY OOCIIy’)KUBAaHHIO U peMOHTY. CpOKH NMpoBeJeHHUs PeMOHTOB. [lnaHupoBaHue mpocToeB
obOopynoBanusi. [lonsrue o MmoaepHu3auuMu OOOpPYIOBAHHUSA, CYIIHOCTh M IJIaBHbIE HalpaBJICHUS.
[1naHOBBINM, BHEIUIAHOBBIM, TEKYIIMI M KalUTaJIbHbIA peMOHTHI. lloAroroBka y31oB M neranedl s
IIPOBEJCHUS IJIAHOBOIO BHJA peMoHTa. llepeueHp paboT NpoOBOAMMBIX IO BCEM BHJAM PEMOHTA.
TexHomnorust peMoHTa 000pynoBaHus. OCHOBHBIC BHJIBI PEMOHTOB aNlapaToB YCTAHOBKU MOATOTOBKU
HepTH. PeMOHT cocynoB o0ecconuBarommx M 00E3BOXKHBAIOIIUX YCTaHOBOK. IIOpsIOK MOATOTOBKH
anmapaTtoB K peMoHTy. CrmocoObl peMOHTa JeTaiieil y3710B U MexaHu3MoB. [lopsnok ompeneneHus
crioco0a M3rOTOBJIECHUS JAeTanell B3aMeH HM3HOUICHHBIX. PEMOHT 3amopHOM M IpenoXpaHUTEIbHON
anmnaparypbl BBICOKOTO JAaBJICHMsS. PeMOHT BOIO- M HApoONpOBOAOB M YCTAHOBJIEHHOW Ha HHX
anmnapatrypbl. PeMOHT caibHUKOBBIX YycTpodcTB. lloaTsruBanue HaxkuMHOM BTynku. HaOuska
canbHUKOB. [loaroroBka HaOMBKM Imepes ynoTpeOJeHMEM, OYMCTKAa CaJIbHUKOBOW KOPOOKH Iepen
HaOuBKko#. IlpaBuna HaOMBKHM CaJbHUKOB M MEPUOAMYHOCTh MX 3aMeHbl. [10AroToBKa yIIOTHEHUS
cbopka ycrpoiictBa. PemoHT (hnanueBbix coennnenuid. [Topsinok pemonTa: cbopka u pazdoopka iaan-
[EBBIX COCIMHEHHN, OYMCTKA 3epKayia (uiaHa OT CTapblX MPOKIAIOK, TpaduTa, CIeJ0B KOPPO3UH.
W3roroBieHre U yCTaHOBKA MPOKIATOK MKy (rmannamu. CriocoObl HCTpaBieHUs 3epKaia (haaHIa.
WHCTpyMEHT M HpUCIIOCOOJIEHUs, MPUMEHSIEMbIH JUIsl peMOHTa (IAaHLEBbIX COEAMHEHUH. PeMOHT
LWIMHAPOB, MOPIIHEH, IITOKOB, PEryIUpYIOLIeH U ympapistomel anmapaTypbl. PEMOHT HacocoB u
KOMIIpeccopoB. PEMOHT M IpaBKa COTHYTBIX BajOB, MOJIIMITHUKOB CKOJIBKEHHS W IOALIMITHUKOB
kadeHus. PeMoHT Mmy¢T. banancuposka nertaneil. PeMoHT kopmycHbIX aeraneil. OcOO€HHOCTH MOHTaxa
anmnaparypbl YCTaHOBOK IOATOTOBKM He(QTH. YCTaHOBKa OOOpYZOBaHUS Ha (yHIaMEHTE pambl U
KpoHIITeHHBI. (OCOOCHHOCTH TIPOBEACHHS PEMOHTHBIX padOT Ha JEHCTBYIOIIEH YCTaHOBKE.
OdopmiieHne IOKyMEHTAIlMH, paspemaronield padoTy BHyTpu ammapatoB. [lopspok odopmienus
paspellieHns Ha IPOU3BOACTBO OIHEBBIX pabOT Ha ycTaHOBKe. [IpoBepka anmaparoB 1ocjie peMOHTa U
BKJIIOYEHHE UX B pabory. TexHuyeckne TpeOOBaHUS K Ka4yecTBY PeMOHTHBIX paboT. [lopsmnok coaum
o0opynoBaHusi B Hkcrutyaranuio. [IpuemMka u3 pemonTta mno aedexktHoi Benomoctu. IlpaBuia
0€30I1aCHOCTH MPHU BEJCHUH PEMOHTAa MEXaHU3MOB, 000pYy/IOBaHUS U Y3JIOB annaparoB. BeisBieHus u
YCTpaHEHUs HENoJaZiok B paboTe ycTaHOBKH. [leiicTBHs omepaTropa MO OpraHu3alMy aBapuiHON
OCTaHOBKH. PyKkoBOJICTBO OpHrasoil B aBapuitHOM CUTyalluu. ABTOMaTHYECKOE OTKIIOYEHUE OTHEBBIX
HarpeBaTesned M OJIOKMpPOBKAa YCTAHOBKM IpU aBapUMHBIX CHUTyalUsX. ABapHilHass OCTaHOBKa
ycTaHOBKM. [IpuuuHBI, €€ BbI3bIBAIONIME: NPEKpalleHHe [oJauyud Chipbs. Bonbl, Bo3ayxa,
AIIEKTPOPHEPIUH, HapyUIeHHE TEePMETHMYHOCTH OO0OpYyIOBaHMS, IOBBIIIEHHE 3ara30BaHHOCTH,
no>kapoonacHocTb. COpoc cpenbl Ha Paken U B aBapUITHYI0 €eMKOCTh, pereHepalus KaTajlu3aTopoB U
HBaKyalusi IPOJYKTOB U3 30HbI KaTanu3aropa. [IpaBuna mukBuaanuy aBapuiHbIX cUTyauuid. BiausHue
aBapUIHOM OCTAHOBKM Ha KAa4eCTBO pPeareHTOB. /[ocTMeHNME MUHMMAJIBHBIX NIOTEPh IIPHU aBapUITHON
ocraHoBke. [IpeoTBpalieHne BpeJHbIX BELIECTB B aTMOC(EPY U BOJOEMBI IPU aBapUitHOI OCTaHOBKE.
Oco6eHHOCTH aBapuitHON OCTAaHOBKU B 3UMHHM MEPUO/I.

2. TIPOTPAMMA TIPOM3BOJACTBEHHOM NPAKTHUKH

Tema 2.1. Bspoanoe 3ansitue. be3somacHocts  Tpyaa, mokapHass  0e30IaCHOCTD,
3JIEKTPO0€e30MACHOCTh
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HHcTpyKTax o 6€301MacHOCTH TPY/ia, IPOTHBOIIOKAPHOMY PEKUMY, IIPOU3BOICTBEHHON CAaHUTAPUH
NPOBOJUTCS B 00bEME MHCTPYKLUM, YTBEP)KACHHBIX ITIABHBIM MHXXEHEPOM JUIsl JaHHOTO paboydero Mecra.
O3HakOMJICHHE C TIPOM3BOJICTBOM, pabOYMM MECTOM, YCIOBHSIMH TPyHa, TPeOOBaHHSMH OE30IaCHOCTH
TpyAa, TPOMCAHUTAPUU W TPABHJIAMH ITOXKapHOW 0€30MacHOCTH. Y4eOHO-BOCIHUTATENIFHbBIC 3a/1aul
MPOW3BOJICTBEHHOTO OOYYECHHS TIPH TOBBINICHHN KBaM(uKammu padounx kaapoB. ConepikaHue Tpyzia
OIIEpaTOpPOB IO WCCIICNOBAaHUIO CKBAXMH B COOTBETCTBUM C TPeOOBaHMSAMH KBATU(PHKAIIMOHHOM
XapaKTEePUCTUKOM. JTarbl MPopecCHOHANTLHOrO pocTa. O3HAKOMJICHHE C TIEPEJIOBBIMH METOJAMH TpY/a
OIepaTopoB 0oJiee BBICOKOTO YpOBHS. V3yueHue KBaTM(PUKALMOHHOH XapaKTEPUCTHKUA W IPOrPAMMbI
MIPOU3BOICTBEHHOT0 00ydeHust. OO MHCTPYKTaX 10 OE30MacHOCTH TPy/a, MOKApHOH 0€30MacHOCTH 1
AIIEKTOPOOE30IaCHOCTh MPU PabOTEe HAa TEXHOJOTUUECKUX 00beKTax J00baM HepTH. TunoBas HHCTPYKIHS
110 0€301IaCHOCTH TPYy/Ia. BUJIbI ¥ IPUUMHBI TPaBMaTHU3Ma, WHIMBUTyIbHBIC CPEICTBA 3AIIUTHI HA pab0vnX
mectax. [lokapHast Oe3omacHOCTh. [IpUYMHBI TIOXKApOB W Mepbl HX mpenynpexaeHus. [loxapHas
curHam3anysi. HazHayeHre TEeHHBIX W YIJIGKUCIOTHBIX OTHETYIIHUTENICH W IMpaBHiia MOJIb30BaHUS FMH.
[lpaBuna moBeAeHWs TP BO3HUKHOBEHWM TMokapa. [lmaH »9Bakyanmuu pabouMx W CITy)KalluX.
OnekTtpobe3onacHOCTh. [lpaBuna MONB30BaHUS AIEKTPOMHCTPYMEHTOM, OTKIIFOUCHHE DJIIEKTPOCETH.
3anmTHOE 3a3eMIiieHrue 000pyIoBaHuMs. [IepBast OMOILb IPH MOPAKEHUH JIEKTPUUECKIM TOKOM.

Tema 2.2. Bejle}me TEXHOJOTHYIECCKOI'0 PEKUMaA IOATOTOBKH He(l)T]/l
KOHTpOJIB TCXHOJIOTHYCCKUX IMapaMCTPOB YCTAHOBKHU. OCMOTp arnmnaparoB, IMHCBMAaTUYCCKOC U

ruApaBiIndeckoe uensitanue. [loaroroBka ycTaHoBKY K ITycKy. IIpoBepka cucteM 1ojgaduu Ha yCTaHOBKY
BOJIbI, I1apa, JIEKTPOIHEPIHH, CXKATONO BO3AyXa, TouMBa. IIpoBepka cocTosHUS 00OpYyNOBaHHA,
(uiaHIEBBIX COEAMHEHMH M apMarypbl, INPOAYBKA M OIPECCOBKA OTHAENbHBIX TPYOONPOBOJOB HU
anmaparoB. COopka TexHolOrndeckod cxembl. IlpuemM Ha yCTaHOBKY ChIpbs U  rasa.
[TocnenoBarenbHOCTh BKIIOUEHUS 000pyoBaHus B paboTy. HanaxkuBanue HUpPKYISIIUK IPOIYKTA 110
3aMKHyTOMYy LuKiy. llomasa Boxbl, mapa, peareHTOB B ammnaparbl, PEryjIuMpoBKa I1apaMETPOB
BCIIOMOT'AaTENIbHBIX CPEACTB. BBIBOA medel momorpeBa Ha pexuM. PeryinmpoBka mporecca ropeHus
TOIIMBAa B (pOpPCYHKaX. BBIBOA YCTaHOBKM Ha HOPMAIBHBIM peXUM. TEeXHOIOTHYECKHH pErIaMeHT,
TexHoslornueckue Kaprtel. MHcTpykuuu no skcrryaranuu TXY VIIH. Ilepeuens meponpustuil mo
00€CIeYeHHI0 HOPMAJIBHOTO TEXHOJIOTHYECKOT0 peXXHMMa Ha yCTaHOBKax. OCOOEHHOCTH JKCILTyaTalluu
oOopynoBanusi B 3uMHHUI nepuojn. Ilopsaok ydera chlppsi M MOJNTy4aeMbIX NPOAYKTOB. Benenue
BaxTOBOTO >KypHana. KOHTpoiap M perylmpoBaHHME TEXHOJIOTMYECKOTO IIpoliecca MO IOKa3aHUAM
KOHTPOJIbHO-U3MEPUTENbHBIX NPUOOPOB, aBTOMAaTHUKM U pe3yiabTaTaM aHalu3oB. PerymmupoBaHue
IIOJIA4H CBIPbs, TOILJIMBA, I1apa, BOJBI.

Tema 2.3. OOydeHue OOCITY:KMBAHUIO H JIKCILUIyaTallud OOOPYI0BaHHS, PeryJHPOBAHUIO
napaMeTpoB padoTbl yCTAHOBKH
[IpaBuia o6cmyKMBaHUs HACOCOB U KOMITpeccopoB. [lyck W ocTaHOBKa HACOCOB M KOMIIPECCOPOB.

PerynupoBanue nogaun HeTH B 3aBUCUMOCTH OT 33JaHHOTO peXuMa aesmyibcanuu. O0cimyKuBaHue
HacocoB. Ilyck u ocTaHOBKa, peryjaMpoBaHHE IPOU3BOJUTENIBHOCTH Hacoca. Bu3yalbHBINM,
aBTOMATHUYECKUI KOHTPOJIb MapaMeTPOB pabOThI Hacoca. BhIsiBiIeHNE BOZHUKIINX HEUCTIPAaBHOCTEH TN
OTKJIOHEHUI1 OT HOpMBI B paboTe Hacoca U crocoObl UX ycTpaneHus. Tekyliee 00cayKUBaHHE U PEMOHT
HAacoca C BBIIIOJHEHUEM CIIeAYIOMINX padoT: Jo0aBIeHHE WM 3aMEeHa CMa3K{ MOIIIUITHUKOB; TPOBEPKa
IUIOTHOCTU KPETUJIEHUS! CTHIKOB M CEKLMH; MOATSDKKA WM HaOMBKa CalbHUKOB; MPOBEPKA OCEBOTO
pa3bera ¥ cBOOOJIHOTO BpallleHHUs Bajla; pEMOHTA MOAIIUITHUKOB; MPOBEPKa MaJIbLIEB COSAMHUTEIBHOMN
My(TbI; pEMOHT TOPLIEBOTO YIUIOTHEHUS; LIEHTPOBKA Hacoca W MPUBOAA; OOCIYKHMBAaHUE U PEBU3UA
CUCTEMBI NPUHYIUTENBHOIO OXJIAXKACHUsS Hacoca. Ha3zHaueHMe, yCTpONCTBO M NPUHLUI JIEHCTBUS
JIO3UPOBOYHOT0 Hacoca. OOCHyXHUBaHHE JO3MPOBOYHOIO HAacoca M JIO3UPOBOYHBIX YCTPOWCTB.
OOydenue mpueMaMm I0/Ia4M JEIMYJIbIaTOPOB B 3MYJIbCHOHHYIO He(Th. THIBI KOMIPECCOPOB,
OpUMEHSeMbIX Ha OO0BeKTax cOopa M MOAroToBKM HedTu raza. OOCIy)XKMBaHHE KOMIIPECCOPOB.
BrimonHenue cienyromux padoT: HaOMBKa CaIbHUKOB; 3aMEHa CMa3K1; CMEHa MPOKIIa0K Ha (JIaHIax;
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pPEeMOHT 3aABIKEK, BeHTHieil. IlpaBmwia oOciyxuBanuss kommpeccopoB. Ilyck M ocTaHOBKa,
peryarpoBaHUEe MPOU3BOAUTEIBHOCTH KOMIIpeccopoB. OCOOEHHOCTH IyCKa KOMIIPECCOPOB IOCIE
KpPaTKOBPEMEHHOW OCTAHOBKH; IIOCJIE MOHTaXka; PEMOHTAa WM JUIMTENILHOIO IepepbiBa B padore.
KonTtpoms 3a mapamerpamu paboTsl KOMIIpeccopa, TEKylee 00CayKUBaHHE KOMIIpECcOpa BO BpeMsI €ro
paboTbl. OCHOBHBIE HEUCIPABHOCTH KOMIIPECCOpa, NMpU OOHAPYKEHUH KOTOPBIX OH JIOJKEH ObITh
ocraHoBleH. O3HakoMJIeHME M O0OydeHHe MpaBWiIaM BEACHUS TEXHUYECKOH JIOKyMEHTaluHu,
HaxoJsIIelcs Ha KOMIIPECCOPHON ycTaHOBKe. TexHHka 0e30MacHOCTH IpU 00CITyKHMBAHUH HACOCOB U
KomrpeccopoB. OOcCiTyXMBaHHE TEXHOJOTHYECKUX TPYOONPOBOJOB Ha O0O0E3BOXKHUBAIOIIEH U
obecconuBaromieil ycraHoBke. OOCITyKUBaHUE 3alOPHONM apMaTyphl, IPUMEHSIEMONH Ha yCTaHOBKAX.
[TpaBuia moap30BaHMUS TEXHOJIOTHYECKON CXeMO# TpyOOIpoBoia C 3alOPHOI U MPEeIOXPaHUTEIHHON
apMaTypoil. HabmtoneHue 3a gaBieHHEM M YpOBHSMHU B ammnapaTax. YdacTue B paOoTe MO IyCKy U
OCTaHOBKE OTCTOMHUKOB, 1€IMYJIbraTOPOB, [I010rPEBATENIEH U B LIEJIOM YCTaHOBKH 110 00€3B0KHBAHUIO
U obeccoarBaHUI0 HeQTH. BrinonHenue onepauuii o npueMy, XpaHeHUIO U OTIYCKY He(TH, 3amepy
YPOBHSI JKHJAKOCTH, OTOOpYy npo® u3 pesepByapoB. HaOmromeHue 3a HanuuueMm B pe3epByape
JIOITYCTUMOTI'O JIaBJIEHUS BaKyyMa; 3a UCIIPaBHOCTBIO IIPEIOXPAHUTEIbHON apMaTyphl. O0Ciy)kKuBaHue
(aKeNbHBIX CHUCTEM, POIKUT (akena, OTKa4yKa >KMIKOCTH M3 KOHAEHCATOCOOPHUKOB. YdacTHE B
MOJrOTOBUTENILHBIX paboTax 1Mo MPOBEICHUIO PEMOHTHBIX M OYHCTHBIX paboT B pe3epByapax. Benenune
NEpPBUYHON JOKyMEHTauMu Ha paboueM Mecre omepatopa. KoHTpoib 3a pexumMoM paboThl
TEIIOOOMEHHUKOB, I10/10IpeBaTeNel, XOJOAUIbHUKOB, OTCTOMHHUKOB, 3JIEKTPOJETHJIPaTOpPOB MU
pekTH(UKaMOHHBIX KOJOHH. KoHTpons 3a TemnepaTypodl HedTu (Ha BXOAE M BBIXOJAE M3
TEIUIOOOMEHHBIX allapaToB), 3a YpPOBHEM BOJSHOW MOAYIIKH, JABICHUEM M TeMIlepaTypoll B
OTCTOMHUKAX. OKCIUIyaTalusl 3JIEKTPOJCTUAPATOPOB: KOHTPOJIb 3a TEMIEpaTypodl Ha BBIXOAE M3
HoJorpeBatTelis M JeruaparTopa, peryjiupoBaHUE Iepernaja JaBiIeHHs B CMECHUTEIBHOM KIIAlaHe,
HaOJII0JICHUE 3a JaBJICHUEM B AJIEKTPOAETUAPATOPE U 32 YPOBHEM HE(PTH U BOJSHOM MOJIYLIKH B
nerugaparope. CHATHE MOKa3aHUN C 3JIEKTPOU3MEPUTENBbHBIX HNPUOOPOB: BOJIBTMETPA, aMIEPMETpa,
pacxonomepa. ITopsiiok 3aHeceHusI CHATHIX TIOKa3aHUH B XKypHal. PerynmupoBanue napameTpoB paboThI
TEXHOJIOTUYECKON YCTaHOBKM IO TIOKa3aHUSM KOHTPOJIbHO-W3MEPHUTEIBHBIX NPUOOPOB, AHAIHM30B
nabopaTtopuu 1 nokazanusM DBM. OcyliecTBieHne MOCTOSHHOTO KOHTPOJIS 3a Pa0OTOM KaXkJ10Tro BUAA
o0opynoBaHusi. BplsBIieHHE BO3HHMKIIMX HEHMCIPABHOCTEH WM OTKJIOHEHMH OT HOpPMBI B paboTe
000pyIOBaHUs, CIOCOOBI TMPENyNpeKICHUs 3TUX HEUCIPABHOCTEH, NMPUYMHBI HEHCIpaBHOCTEH u
OTKJIOHEeHUI. BHelHue npu3Haky Hanbosee XxapakTepHbIX HEUCIpaBHOCTEH 000py10BaHuUs B Ipoliecce
€ro dKCIulyaTaluy. BiausHue pa3innuHbiX GakTOpoB Ha MPoLecc, 00pa30BaHuE KPUTUYECKUX CUTYaLUH.
[TonroroBka anmnapaTroB K pEMOHTY M y4acTHE B IPOBEACHUM PEMOHTHBIX pa0doT. [IpoBepka anmnapaTtos
10CJIe PEMOHTA U BKJIIOUEHHE UX B pabdoty. [Ipuemka anmnaparos u3 peMoHTa.

Tema 2.4. OOyuyenue npuémam o00CJIYKHBAHHS KOHTPOJIbHO-U3MEPHUTEIbHBIX NPHOOPOB M

aBTOMATHKH
O3HakoMJIeHHME C KOHTPOJIbHO-MU3MEPUTEIbHBIMU TMPUOOpaMH, CpEJICTBAMH ABTOMATUKU U
TeJIEMEXaHUKH Ha YCTAHOBKAaX IOATOTOBKM HePTH. V3ydeHuWe Ha3HAueHUs U TNPUHLUIIHAIBHOE
YCTPOMCTBO KOHTPOJIBHO-U3MEPUTENBHBIX MPHUOOPOB, MPUMEHSIEMbIX HA YCTAHOBKE JJISI U3MEpPEHUs U
PETrYJIMPOBAHMS TEMIIEpaTyphl, JaBIEHUS, pacxoja IMPOAYKTOB, YPOBHS JKMJIKOCTH B €MKOCTSIX H
annaparax. [Ipubopsl A u3MepeHUs AaBleHUS U pa3pexeHus. MaHOMETphl TEXHUYECKHE U
KOHTPOJIbHBIE, UX YCTPOMCTBO, Ha3HAYEHHUE W IPAaBWIIA KCILUTyaTanuu. Kiracc TOUHOCTM MaHOMETPOB.
Cxema peryivpoBaHUs JABJICHHS. YCTAaHOBKA W IOJKIFOUEHHE >KMJIKOCTHBIX MaHOMETpoB. OTcyer
nokazaHuid. McnpasneHue Hemonaaok B pabore npudopos. Hanagka MaHOMETPOB € 3JIEKTPUUECKON U
ITHEBMATUYECKOW Iepenayed NnokasaHuid. Bakyymmerpsl. THUIIBI U YCTPOMCTBO DJIEKTPOKOHTAKTHBIX
MaHoMeTpoB. [IpuGopsl A M3MEpeHUs: TeMIepaTypbl, UX THIbI, YCTPONCTBO U MPUHIMIT PaOOTHI.
OOcnyxuBaHHE MaHOMETPHUUECKUX TEPMOMETPOB. TepMOlIeKTpHUECKHE TMHUPOMETPbl U HX
oOciyxuBaHue. YcTaHOBKa Tepmormapbl. [lofkiaroyeHre KOMIEHCAIlMOHHBIX MpoOBOJOB. BHeceHue
MONPAaBOK Ha TeMIepaTypy CBOOOJHBIX KOHLOB. IIpoBepka Tepmomapbl. YCTaHOBKa M IpaBuia
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oOpamieHus ¢ PTYTHBIMH U JKUIKOCTHBIMH T€pMOMeTpamH. BkiodeHne nmpubopoB U MpOBEpKa «HA
Hy1b». OOHapy)XeHHE M YCTpaHEHHWE HEHCIPaBHOCTEH B NpuOOpax H3MEpEeHHUs TeMIEpaTyphl.
YcrpoiicTBO mpUOOPOB, MPUMEHAEMBIX Ul ydeTa pacxo/a 1napa, »KMJIKOCTH, ra3a U TBEpPAbIX METAJIOB.
Cxema peryMpoBaHus pacxoja )KUIKOCTU. MecTa pacnooKeHus: IpHOOpPOB Il U3MEPEHUS pacxoa.
Pacxonomepsl, yCTpOWCTBO, NPUHIMII JAEHCTBUS W MpaBwia 3KcilyaTauud. OCHOBHBIE THIIbI
pacxogoMepoB. OOcimykuBaHHE NPUOOPOB M3MEPEHUs pacxoja M KOJMYECTBA >KUJIKOCTH M Tasa
YcTaHOBKa M TMOAKIIOYEHHUE PACXOJOMEPOB M CUYETYMKOB KOJIMYECTBA JKUAKOCTH U Tasza. CHsTHE
nokazaHuid co cuerynka. OOBEMHBIE M CKOPOCTHBIE CUETYMKH, OCOOEHHOCTH HX OOCITY:KHBaHUS.
[Tpubopsl 1 u3MepeHHust ypoBHSA. MeToAbl M3MEpEHUsl YPOBHS, BHJBI IPUOOPOB JUISI U3MEPEHUS
ypoBHs. YpoBHeMepsl. Cxema peryianpoBanus ypoBHs. O0cayXuBaHHE TPUOOPOB U3MEPEHUS YPOBHSL.
Hanaznxa npu6opoB, ycTaHOBKa ypOBHEMEPOB, IPUTOTOBJICHUE U 3aPAaBKa KUIKOCTH JUI BU3yaIbHOTO
KOHTpOJIs ypoBHS. [IpoBepka moka3pIBaloOLINX, PETUCTPUPYIOLIUX YCTPOUCTB ypoBHEMepoB. HacTpoiika
YPOBHEMEPOB C IEKTPUUECKONW M NMHEBMATHUYECKOW Mepenadyeil nokasaHuid. PerynupoBka curHaiusu-
PYIOLUIMX YPOBHEMEpOB. AHaIU3aTOpbl KauecTBa Ha YCTAaHOBKAaX, HMX YCTPOWCTBO, Ha3Hau€HHE,
ocobennoctu. OOpaboTka nuarpaMMm M mokazanuii mpubopos. [Tpubopsl 1is U3MEpeHHs MIOTHOCTH
TOBapHOH He(TH; mpUOOPHI Ul ONpeIeNeHHs] COAEep)KaHUs BOIBI U COJIEM B HE(TU: YCTPOWCTBO,
OpUHLMII pabdoThl M Xxapakrtepuctuka. OOciyxuBaHue IUIOTHOMepoB. IlpoBepka mnoxazaHui
U3MEPUTENIBHOTO KoMITiekca. OOCITy)KUBaHHE COIIEMEPOB, BA3KO3UMETPOB. OOCTyKMBaHHE TYPOHMHHBIX
cueTurkoB. OOHApYXKEHHE MPOCTEHIINX HEUCIPABHOCTEH TYpOMHHBIX CYETYHKOB M MX YCTpaHCHHE.
3ameHa TypOuHHOro npeoOpasoBarens npuOopa. PaboTsl 1o mpoBepke TYpOMHHBIX CUETUYHMKOB Ha
ycTaHOBKax. l'a3oaHanu3aTopbl, HMX THUIIBl, Ha3HaueHWe W HOpuHIMN JeiictBua. OOciyxuBaHue
razoaHannzaropoB. [lonp30BaHME MEPEHOCHBIMM Tra30aHaIM3aTOpPaMU [UIl ONpEAETICHHUs B3pbI-
BOOIACHBIX COJIEH M SJOBUTHIX BEILIECTB B BO3JyXe IMPOU3BOJCTBEHHbIX nomernieHnid. O0ciyxuBanue
NEPEHOCHBIX Ta30aHATU3AaTOPOB. ABTOMATH3aIMs TPOLECCOB TOJTOTOBKH HEPTH. ABTOMAaTHYECKHE
CpeACTBa M3MEPEHHsI TUIOTHOCTH COZCP)KaHUS B HEPTH BOJBI U COJNIE. ABTOMAaTHYECKOE OTKIIOYCHHE
OTHEBBIX HarpeBaTelieii W OJIOKMPOBKA YCTAHOBKH TIPH aBapUHHBIX cHUTyanusx. OCHAIIEHHOCTh
O0OBEKTOB MOJArOTOBKM He(pTH mnpudbopamMu KOHTPOJs M aBTOMAaTUKU. (OCHOBHBIE 3IIEMEHTHI
aBTOMATMUYECKOIO PEeryjJIMpoBaHusl Ipouecca mnoaroropka HepTH. OOCiIyXHBaHHE YCTPOWUCTB
aBTOMATHUYECKOW CUTHAJIN3aLUH, (3alIUThl) U 6J10kMpoBKU. OOHapyxeHue Henosaaok B padote KUIT u
CpEeCTB aBTOMAaTHUKU M TeJIeMeXaHUKH. PerynupoBanue paboThl TEXHOJIOTMYECKOIO 000pyI0BaHUS 110
KOHTPOJIbHO-U3MEPUTENBHBIM PUOOPaM M CPEeJICTBAM aBTOMAaTHUKHU M TEIEMEXaHUKU.

Tema 2.5. KoHTPoJIb Ka4yecTBa ChIPbS, peareHTOB, FOTOBOI MPOAYKIUM H UX YYET
3HayeHne KOHTpoyisi TmpousBozacTBa. I[lonarme o xadectBe HedTtn. KoHTpoms KkauecTBa
00€e3BOKMBaHUs1, 00€CCOIMBaHUS U cTabmin3auny HeTH. V3yueHne OCHOBHBIX MOKa3aTeseil KauecTBa
npoaykToB Ha yctaHoBke. 'OCTel, TY u crangapTsl Ha ChIpbe, MPOAYKIMIO, MOIy(haOpHKaThI,
peareHThl U Kataiau3aTtopbl. O3HaKOMIICHHE B 1a00paTOPUU C IPOBEIEHUEM J1a00PATOPHBIX aHAIN30B, C
pacmMppOBKOM  Pe3yslbTaTOB aHAJIM30B, BBINOJHEHHBIX JIAOOpPAaTOpUEH W  TMOJNYYEHHBIX OT
aBTOMAaTHUYECKUX aHAJIM3aTOPOB KadecTBa. JlomycTumble mpeesnsl kadectBa. O3HaAKOMIIEHHUE YUaLTUXCS
C ycTpoiicTBOM U 000pylOBaHMEM HEQTSIHBIX pe3epBYapoOB, 3aMEPHBIMH NPOOOOTOOPHBIMHU
ycrpoiictBamu. CHsITHE U 00pabOoTKa MMOKa3aHUN C KOHTPOJIbHO-YIPABIISIOUIEH anmnapaTypbl yCTaHOBOK
NoAroTOBKH HedTh. 3amep He(TH B pe3epByapax W Mojcyer ee konmdectBa. [IpueMsr orbopa HedTH,
npoBeieHue JabopaTopHbIX aHaM30B HePTH. OTOOp MPobd U3 pesepByapoB. Hopmuposanue otdopa
npo06 mo ['OCT. Tlogpaznenenue nmpo0: MHAUBUAYATBHBIEC, CPETHNE U KOHTPOIbHBIE. O3HAKOMIICHHE C
npaBuiamMu otoopa npo0. Ilonp3oBanne aBToMaTHUECKUMH TTpoOooTOOpHUKamMu. O0ydeHne mpueMmam
orbopa mpo0 HedTH M mpaBwiaM ux xpaHeHus. OTGop HepTH U3 pe3epByapoB, €MKOCTEH u
TpybonpoBooB. JlabopaTopHble aHamM3bl HEYTEHNPOAYKTOB, UX Ha3HAUCHHME M IOApa3JelieHHe Ha:
npueMHo-ciaTouHble, KoHTpodbHbIE ( B 00beMe 'OCT unu TY) u apburpakusie. [lpaBuna TeXHUKn
6e3omacHOCTH Ipu 0TOOpE Mpo0 U MpoBeeHus aHanu30B HePTH. OOydeHre mpakTHYeckor paboTe 1o
OTIpeNIeNICHUIO TUIOTHOCTH He(PTH, COAEPIKaHUIO BOJIBI, MEXaHIMUECKUX MTPUMECEH U XIJIOPHCTHIX COJICH B
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HedTu. OnpenencHne HACHIIICHHBIX TapoB HePTH. JJOKyMEeHTalus 10 Y4eTy KOHTPOJIBHBIX ONepalni
M0 OTpPEACTICHUI0 KauecTBa He(TENPOAYKTOB B JTa00OpaTOPHUSIX: KypHAI PETHCTPAIlUU MPo0; KypHAI
aHaJgM3a CBETJbIX HEPTEHPOAyKTOB (OCH3WHBI, TOIIMBO, PACTBOPHUTENM); JKYpPHAJ aHajlu3a Macell,
CMa30K U TEMHBIX He(TEenpoAYKTOB; >KypHal BBIJAUM IAcIOPTOB KauyecTBa; IpaduK IMOBEPKU
1ab0paTOPHBIX MPUOOPOB U MPOBEPKU 00OPYI0BAHUS; KoMK IpaduKa 3a4UCTKH pe3epByapoB; paboune
Terpaau j1abopanToB. [IpsiMble U KOCBEHHBbIE METOABI U3MEPEHUN Macchl HEPTH U HEPTEIPOIYKTOB.
[Tpsimoii MeTO: onpeAeeHue MacChl MPOLYKTOB C IIOMOILBIO BECOB, BECOBBIX J103aTOPOB U YCTPOICTB,
MaCCOBBIX CYETUUKOB MJIM MAaCCOBBIX PAcX0JI0MEPOB U HHTErparopamu. KocBeHHbIE METOABI: 00BEMHO-
MacCOBBIi H THApocTaTudeckuii. [lonpa3aenenne 0ObEeMHO-MACCOBOTO METOAA HA JTUHAMUYECKHH U
cratrueckuid. Onepanuy KOJIMYECTBEHHOTO yueTa TEXHOJIOTHIECKUX MPOIIECCOB 0OBEKTOB TPAHCIIOPTA
U XxpaHeHHs] HeTU U He(TENpOayKTOB, UX IOApA3JCICHUE Ha TOBAPHO-YUYETHBIE U KOHTPOJBLHO-
orepaTuBHbIE. Paznuune mo MeToay oTpabOTKH U UCHOJIB30BaHUs MHPOpMAINH, a TaKxke TpeOyemoin
TOYHOCTH, CKOPOCTBIO OJTyYEHUS M 00pabOTKH UH(POPMALIIH.

Tema 2.6. CaMocTOsITeIbHOE BHINOJHEHHE PadoT

CamocrosTenbHOE BBIOTHEHHE paboT, MPETyCMOTPEHHBIX KBATH(DUKAMOHHONW XapaKTePUCTHKON
orepaTopa 00€3BOXKMBAIOIIEH M 00€CCOMMBAIOLIEH YCTAHOBKH COOTBETCTBYIOILErO paspsana ¢
COOJIIOIEHNEM MHCTPYKLUI W NpaBUJ MPOMBINUICHHOW Oe3omacHocTH. OCBOGHHE METONOB PabOTHI,
IIPOM3BOJICTBEHHBIX HaBBIKOB 10 OOCITY)XKMBaHHIO OOOpPYIOBaHUS U BEJCHHIO PEMOHTHBIX padOT Ha
OCHOBE TEXHHYECKOM JOKyMEHTallMM IO YCTaHOBJIEHHbIM HOpPMaM BbIPAaOOTKH paboumx
COOTBETCTBYIOLLETO pa3psja. Benenue NHEBHHMKA BBIIOJIHEHHBIX paboT M ux aHanu3. OBiageHue
HaBBIKAMU 110 PYKOBOJICTBY OIlEpaTOpPaMu B CMEHE.

KBanudukanuonnsie (mpodHbIe) padoThl.

B kauecTBe OCHOBHBIX KPUTEPUEB OLIEHKH BBIITOJIHEHUS TPAKTUYECKOIO 3aJaHUS BBICTYIAIOT:
— JIOCTHIKEHHE LIeJIU, BBIIIOJHEHHE 3a1a4 IPAKTHUECKOr0 33 JaHHs

— ClIeZIOBaHUE METOJMUYECKUM YKa3aHUSM I10 BBIIIOJHEHHUIO 3aJaHUs
— TIOJIHOTA BBIIIOJIHEHUS 3aJJaHUs

— CaMOCTOSITENIbHOCTh BBIITOJHEHMS 33 JaHUS

— CHCTEMHOCTb U JJOTMYHOCTH BBITIOJIHEHUS 3a1aHUS

— CIIOCOOHOCTH MCIOJIB30BAaTh N3YUEHHBIM TEOPETUUECKUI MaTepHal
— TIpUMEHEHHE NPpodeccroHATbHON TEPMUHOIOTUU

— coOmroieHre TpeOboBaHM 0€30MacHOCTH

[IIxaJbl OLICHOK:

O1eHKa «OTIIMYHO» — 3aJaHHE BBIIOJIHEHO CaMOCTOSATENILHO, B COOTBETCTBHU C IOCTABJICHHOM
1EeIbI0, 3aJa4aMH W METOJMYECKUMM YyKa3aHWsIMH, B TIOJIHOM OO0BEMe; BBINOJTHEHHas paboTa
XapaKTEepPU3yeTCs YETKOCThI0, CHUCTEMHOCTBHIO W JIOTUYHOCTBIO BBITIOJIHEHHS 3aJlaHus; CBOOOIHOE
MIPUMEHEHNE U3YYCHHOTO TEOPETHUECKOT0 MaTepraa, CBOOOHOE UCTI0JIb30BaHUE MPO(HECCUOHATEHOM
TEPMHUHOJIOTHH.

OrneHka «XOpoIIo» — 3aJaHhe BBHIMOJIHEHO CAMOCTOSATEIBHO, B COOTBETCTBUU C IOCTABICHHOM
[EeNbl0, 3aayaMd U METOJUYECKHMMH YKa3aHUSIMH, B TIONTHOM o0beMe; B paboTe UMEITCs
HE3HAYUTENbHbIE OINMOKM, HECYIIECTBEHHBIE OTKJIOHEHHE OT TEXHOJOTHH, IOCIIe0BATeIbHOCTH
BBITIOJTHEHUS 3a/IaHUs YaCTHYHAS OMOpa HA M3yYEHHBI TCOPETHUCCKHIA MaTepHajl, HEIOCPEICTBCHHO
CBSI3aHHBIN C TEMOM 3a/1aHUS, UCTIOJIB30BaHUE MPO(eCCHOHATBFHON TEPMUHOIOTHH OTPAHUYECHO.

OreHKa «HEYNOBIETBOPUTEIHHO» — 3aJaHWE BBIMIOJHEHO YaCTUYHO/B MUHHUMAIBLHOM OO0BEME,
JIOTTYIIIEHbI Cepbe3HbIE OMKMOKHU MPH BHIMOIHEHUH 33/1aHUS; HE COOII0IeHNE TpeOoBaH1 6€30MacCHOCTH;
HE3HaHHWE TEOPETUYECKOT0 MaTepuasna, MPUMEHEHHE NpPOo(eCCHOHATBHBIX TEPMHUHOB OTCYTCTBYET,
OTIEpUPOBAHNUE )KUTEUCKON TEPMUHOIIOTHEH; 3aJaHIe HE BBITIOJTHEHO/OTKA3 OT BBHITIOTHEHUS 3aJaHMsL.
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Oprasu3zanoHHO-NeAarornyecKkne ycJaoBus
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KomnerotepHslii kiacc

CaMoIoAroToBKa,
MIPOMEXYTOUHBIN
UTOTOBBIN KOHTPOIb

OO0yuarorie - KOHTpOJUpYyIollasg  cUcTeMa
«OJIUMITIOKC», maeT BO3MOKHOCTh IPOBEICHUS
OOy4YeHMS W TPOBEPKH 3HAHUH, IPOBEICHUS
TECTHPOBAHUS ¥ aHAIIN3 PE3YJIHTATOB U JIP.

UTOTOBBII KOHTPOJIb

Kabuner s mpoBeneHus BricokockopocTHOM KaHaJl CBSI3U c
BUACOKOH(DEPEHIICBSI3H Jlexuuu (BKC) pe3epBUPOBaHHEM, HOYTOYK, BUJICOKaMepa,
(BKC) MHKPOHOH
IIporpammHOe obecrieueHne «Cpena
 — aucTaHoHHoro o0ydenus Pycckuit Moodle 3KL
Hopm  3.5.3a», BO3MOXXHOCTH  TIPOBEACHHS
. (camomoaroToBKa), .
KomrmbroTepHslii Ki1acce . oOy4eHHs1 W TPOBEPKH 3HAHWH, TPOBEICHHUS
MPOMEKYTOUHBI

TECTUPOBAaHUA W aHaIU3 pe3yNbTaToB W Jp.
WnTterpanust ganHbIX 00 00y4E€HHOCTH IIEpCOHANIA B
CYIIECTBYIOITYIO 0a3y MaHHBIX 3aKa3zdhKa

KomnbroTepHsIit KJ1acc,
MOOHUITBHBIN y4e0HO-
aTTECTAllMOHHBIN KJIacC

Bxonnoit,
MPOMEKYTOUHBII
WUTOTOBBIN KOHTPOJIb

IIporpammuoe obecnederne «AMK Cucremay,
BO3MOXKHOCTh IIPOBEICHUsI O0YYEHUS M MPOBEPKU
3HAHWI, MPOBEACHHUS TECTUPOBAaHUS ¥ aHAIH3
pe3yIabTATOB U JIp.

HOpﬂI[OK MpoOBE€ACHHUS OLCHKH 3HAHUH

KBanudukanonnslii sk3aMeHa CHOymaTeNsM Mpeasiaraercs MOpolTH B (GopMe HTOroBOro
TecTupoBaHus. KonnuecTBo mpejuiaraeMpIX CIyIIATEII0 BOMNPOCOB cocTaBiseT 20 BOMPOCOB, BpeMs

TCCTUPOBAHUA COCTABJIACT 20 MHHYT, KOJIMYCCTBO IIOIIBITOK — HE bonee 5 pas.

B BOIIpOCax ¢ MHOXCCTBCHHBIM BbI60p0M (TCCTOBLIe BOIIPOCBI ¢ MHOKCCTBCHHBIM BLI60pOM OTBCTa

NPEIOIaraloT BEIOOP HECKOJIBKHX IPAaBWIIBHBIX OTBETOB W3 DSl MPEJIOKEHHBIX) BEPHBIM OyneT

CUHUTATBCA OTBET, €CJIM YKa3aHbl BCC IMPABUJILHBIC OTBCTEI.

IIo 3aBCPUICHUIO TCCTHUPOBAHUSA CIIYHIATCIIO MPCACTABIACTCA PE3YyJIbTAaT TCCTUPOBAHUA B BHUIC

0aJIoB 1 OLICHKH, KOJIMYCCTBA IMPABUJIBHO U HCIIPABUJIIBHO OTBCYCHHBIX BOIIPOCOB.

J111 00BEKTUBHOM MPOBEPKU 3HAHUN OBUTM YCTAaHOBJICHBI €JUHBIC KPUTEPUU JIJIS1 BCEX MPOXOASIINX
Texymuii KOHTpodb. MTOroBas arTecTanusi CUMTAETCsl YCHENIHO MPOWICHHOW, €ClIM ClyllaTelb
nonyunn 18 u 6onee OannoB, MpaBUILHO OTBETUI Ha 18 1 Gosiee BOMPOCOB.

Ipunoxenne Nel KOHTPoIbHO-U3MeEpPUTEIbHbIE MATEPHAJIBI

Bonpocs! uig TectupoBanus no npodeccun «Oneparop 00€3BOKUBAIOIIEH U 00ECCOTUBAIOLIEH

YCTAaHOBKH »

1. Kak ocymecTBiasieTcss aBToMaTu4eckuii oroop npod negpru?
a. Yepe3 paBHbIE NPOMEKYTKHA BPEMEHH.

23



6. B 3aBuCHMOCTH OT CKOPOCTH NEpEKAYNBAHUS.
B. Her npaBMIBHBIX OTBETOB.

2. C noMOIIbI0 KAKMX YCTPOIiCcTB 0TOMPAaIOT Npo0y HedTH U3 TPyOONpoBoOaa
CranroHapHbIi pyqHOH TPOOOOTOOPHHUK.

[TepeHnocHOM pydHOI TPOOOOTOOPHHK.
CranoHapHbIi aBTOMaTHYECKUN TPOOOOTOOPHHUK.

Jr o

ITepenocHol aBTOMaTHYECKUN IPOOOOTOOPHUK.

3. YUrto BiIMSIET HA 10CTOBEPHOCTH P00 HedTH?
a. OIHOPOIHOCTH pacrpeieieHus] KOMIIOHEHTOB B TPyOOIIPOBO/IE.
Merton or6opa mpoo.
YacroTa otd60pa mpo0.
XpaneHnue u 00paboTka mpod
Het npaBuibHBIX OTBETOB.

E o ow o

4. Kakne npo600TOOPHUKH /151 HE()TH NIPU MEHSAIOT IPH MEHAKT HA 00beKTAX MOATOTOBKH U
nepexkayku Hepru?

a) ABTOMaTHYECKHUE U PyUHBIE.

a. llopuiHeBble U MITyHKEPHBIE.

6. 3yOuaTbie U YepBSYHBIE.

5. Kak Ha3bIBaeTcs 4acTh 00beIMHEHHOI MPo0bI HeQTH, KOTOPAas UCIOJIL3YeTCs JIs1
BBINMOJHEHUA aHaJau3a?
a. Toueynas.

6. KouTponbHas.
B. JloHHas.

6. 3akonuuTe npenoxenue: «/Iast oréopa 0os1ee JOCTOBEPHOI NMPOOBI JTydlle HCIO0JIb30BATh...»,
a. Toabko GaifacHy JMHUIO.
6. OcHOBHOI TpyOONIPOBOJ U 1I€EBBIE TIPOO03a0OPHBIE MATPYOKH.
B. baiimacHyro JTUHUIO U 1IeTeBbie Mpo003a00pHbIE TATPYOKH.
r. ToJIbKO OCHOBHOM TPyOOTIPOBO/I.

7. YkaskuTe THIIbI IPUBO/OB, C IOMOIIHI0 KOTOPBIX MOKeT IIPH BOAMTHLCS B [IeliCTBHE 3all0pHOe
YCTPONCTBO NPO000TOOPHUKA NPH ABTOMATHYECKOM 0TOOpe NpoodbI?

a. OJEeKTpUYECKUH.

6. DneKTpoOMarHUTHBIH.

B. IIHeBMaTH4ecKui.

r. Her npaBuibHBIX OTBETOB.

8. B TeyeHne KaKOro BpeMeHH OTCTAauBaKOT HedTh mepea oT60poM NpodHI U3 pe3epByapa THIIA
PBC?

a. He Gonee ogHoro yaca.

6. He menee B 1ByX 4acos.

B. He meHee yeTbIpex 4acos.

r. He Gonee cyTok.

9. 3akonuuTe npenoxenue: «IIpodooTéopHOE YCTPOICTBO JOTAKHO».
a. bBeITh JOCTATOYHO MPOYHOIA.
6. CoznaBaTb MUHUMAaJIbHOE BO3MYILEHHE ITOTOKA B TPYOOIIPOBOIE.

24



B. Co3maBaTh MakCUMAalIbHOE BO3MYIIICHHE ITOTOKA B TPYOOIPOBO/IE.
r. IIpotuBocTosTh BUOpAIUU.

10. 3akonunte npensoxenue: «[Ipody HepTu U3 TPyOONPOBOAA OTOUPAIOT ...»,
a. B mpouecce nepekaunBanus Heptu
6. Ilpu ocraHOBKe mepekayku HepTH
B. [lpu nmepekaunBaHuu, U MPU OCTAHOBKE MEepeKauyku HePTU

11. Kak npaBWJILHO OCYIIECTBJISIETCS epeKaYUBaHUe peareHTa ae3myabraropa?
a.  OTKpBITBIM CIIOCOOOM B MOMEIIECHUHU.
0. 3akpbIThIM CIIOCOOOM B ITOMEIIEHUH.
B. OTKpBITBIM CIIOCOOOM NP HATHMYUH MPUTOYHO-BBITSHKHONW BEHTUIISILIMY B TIOMEIICHUH.
r.  3aKpbITBIM CIIOCOOOM MpH paboTe NPUTOYHON-BBITSKHON BEHTUIIALINY.

12. I'ne mpoucXoauT NPUTOTOBJIEHUE PACTBOPOB XMMpPeareHToB?
a. B TexHonoruueckoit eMKOCTH.
6. Ha npueme mectepeHHOro Hacoca.
B. Ha BbIKH]IE TUTYH)KEPHOTO Hacoca.
r. B aedrenporose.

13. B kakoM COCTOSIHMH /I0JZKEH HAXOAUThCS 103MPOBOYHBII HACOC MPH PEryJHPOBKeE TJIMHbBI
X0/1a IJIyH:Kepa?

a. Bxmrouen.

0. BrIKIIOUCH.

B. BriBeneH u3 sKcIuTyaTalum.

14. 3a cueT yero NpoOMCXOANT U3MEHEHHE KOJIUYECTBA MOJABAEMOI0 PeareHTa J03aTOPHbIM
Hacocom?

a. 3a cueT U3BMEHEHUs JJIMHBI X0/ IUTYHXKeEpa.

0. 3acder u3MEHEHHUs AUaMeTpa ILTyHXKepa.

B. 3a cueT U3MEHEHHUs KOJIMYECTBA XO/I0B IUTYH)KEepa B €IMHUILY BPEMEHHU.

15. Kak yMeHBIINTH MOAA4y XMMPEAreHTAa B MOTOK *KUAKOCTH?
a. [lpu momomIw 3amOpPHOTO YCTPOWCTBA HA BRIKHUJIC TTYHXKEPHOTO HACOCa, YBEITUYHUBAsI HAIIOP.
6. Ilepmomnuecku 3akaunBasi peareHT.
B. VI3MeHsis monokeHre IKCIEHTPUKA TP MOMOIIU PETYIUPOBOYHOTO KOJIBIIA.

16. Kakoii neamyabrarop Hautosee 3¢p(peKTuBHO pacTBOPsieTc B IMYJIbCHH « BOJA B He(pTH»?
a. HedrepacTBopuMmbIii.
6. BogmopacTBopHUMBIii.
B. I'maparopacTBOpUMBIi.
r. ComepacTBOPUMBIN.

17. B uém 3aki04aercst mpouece NOAroTOBKM NPeCcHOH BOABI nepea odeccomuBaHueM HepTU?
a. B nmocTossHHOM KOHTpOJIE 32 MUHEPAJIU3ALUEH TPECHON BOIBI.
6. B nocTrossHHOM KOHTpOJIE 3a CO/Iep)KaHNEM MEXaHUUYECKUX MPUMeECeil B IpecHO! BOE.
B. B monorpese nmpecHoi BoJbI Niepe mojavyeld B HePThb.
r. B aucneprupoBaHuM Kameib IPECHON BOJBI 1O pa3MEpOB Kalleib IIaCTOBOW BOABI.

18. OT 4ero 3aBuCHT BBIOOP CXeMbI OJAYH NPECHOM BOAbI?
a. Ot 00beMOB MOATOTOBKU HEPTH.
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0.

B.

OT conepxaHus COJEH.
Ot kauecTBa npoiiecca 00e3BOKUBAHUS HE(PTH.

19. Kakue yc/ioBUsI BJIMSIOT HA Ka4eCTBO Mpouecca odeccosuBanus HepTu?

a.
0.

Mecto BBOAA B 00eccomBaeMyto He(Th MpecHOH (IPOMBIBOYHOM ) BOJIBI.
JucneprupoBanue npecHou (MpOMBIBOYHOMN ) BOJIBI JO ONTHUMAJIbHOM CTENEHU ee
JUCTIEPCHOCTH.

PactBopeHue comneil KarsiMu pecHor (IpOMBIBOYHOMN ) BOJIBL.
KoHTakTHpOBaHME Kameb IPECHON U IJIaCTOBOU BOJL.

20. Kakoe o0opyaoBaHme CJIYKHMT /IS JMCIIEPTHPOBAHMSA Kale/b IPecHO! Boabl?

a.
0.
B.

CMecurenbHas 3aBIKKa.
I'maponHaMUYECKUI CMECUTEND.
DIIEeKTPONyJIbBEPU3UPYIOIIHH armapar.

21. B yem 3akiiouaercs npouecc odoeccouBaHus Hegpru?

a.

B pa3spyumieHuu 5MYyJIbCHUHU ITOCJIC FJIY6OKOFO 00€3BOKHBAHUA C MMOMOIIBKO AEOMYJIbI'aTOPA,

paCcTBOPCHHUU coneﬁ, HaxoOAIuXCs B He(i)TI/I, B HpOMLIBHOfI HpeCHOﬁ BOJABI U YIAJICHUU BMECTC

C BOJIOH MPpU 00E3BOKMBAHHH.

B pazpymenun sMyiibcuu mociie riIy0oKoro 00e3B0KHBAHHMSI ¢ TIOMOIIBIO JIEIMYJIILraTopa,
PacTBOPEHUH COJIEH, HAXOIAIINUXCS B HEPTH, C IOMOIIBIO 1IEJI0YHOI0 pacTBOpa Mpu
00€3BOKUBAHUH.

B paspyiiernn aMyibcuu mociie Tiy00Koro 00e3BOXKHBAHUS C TIOMOIIBIO JIE3IMYJILIaTopa,
CMCIICHUH HEPTH C TIPOMBIBOYHOMN MPECHOMN BOJIbI, CIMSIHUN KaIleJlb TUIACTOBOM U IPECHON
BOJIbI U OTACIICHUH OT HE(TU IPOMBIBHOW BOJIBI C MEPEIICANIMMHU B HEE COISIMH U
MEXaHUYECKUMU MPUMECSIMHU.

22. Illpu 3xkcninyaranun Hedrerazocenaparopa tuna HI'C oneparop OOY o06s13an
peryJiupoBaTh.

a.
0.

B.

COpoc rasa u3 anmnapara.
YpoBeHb KUAKOCTH B anmapare.
COpoc peHaxHOM BOJIBI.

23. Ilpu yBeJn4YeHHH YPOBHA JKHAKOCTH B Heprerasocenaparope tuna HI'C nepBuynbie
JAeHCTBHSA oneparTopa.

a.
0
B.
r

24. B kakoM ciy4yae npu nycke B padoTy OTCTOMHUKA, padoTaouiero B AByxX(ga3zHoM pe:kuMme,

YMeHbIHUTh cOpOC raza u3 amnmapara.
YBennuuth cOpoC raza u3 amnmapara.
YMeHbmHTh cOpOC HEPTH U3 ammapara.
VYBenuuuth cOpoc HeTH U3 anmapara.

annapar C4YuTaeTcs 3anylieHHbIM B padory?

a.
0.

[Tocne 3anonHeHMsI anmapara KUAKOCTHIO U aHAJTU30B HEPTH HA BBIXOJIE.

HOCJ’I@ Hadalia I_[I/IpKYJ'ISH_II/II/I KUOIKOCTH B annapaTe 1 aHAJIN30B He(l)TI/I Ha BBIXOJC,
YIOBJIETBOPSIONINX TPEOOBAHUSM TEXHOIOTUUECKON KapTHhI.

[Tocne Hauana cOpoca MIaCTOBON BOJBI M aHATH30B HEPTH Ha BBIXOJIE, YIOBIECTBOPSIIOIINX
TpeOOBaHUSM TEXHOJIOTUYECKON KapTHI.

25. I'opn30HTAJNBHBIN OTCTOHUK HedgTH OyaeT MMeTh 00/1bIIYI0 IPOU3BOAUTEIbHOCTD, €CJIH
YPOBeHb pa3jesia (a3 Oyaer HaXOAUTHCA ...

a.

B umxHel yactu ceyeHus.
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0.
B.
T.

B cpenneit yactu ceueHusl.
B BepxHel yacTu cedeHusl.
B npoun3BoauTeNsHOCT BO BCEX Cllydasix OyAeT OJIMHAKOBA.

26. 3akoHuuTe nmpeaio:kenne: «Bo Bpems skcmiryaraunu Hedgrerazocenaparopa tuna HI'C
HEe00X0IHUMO PeryJupoBaTh ...».

a.

HOR O

27

a.
0.

B.

Yposens pazzaena a3 «raz-HePThb».
Yposens pazzaena pa3 «<HeGTh-BOAA.
KadecTBo He(TH Ha BBIXOJE U3 anmapaTa.
KauecTBO BOJBI Ha BBIXOJIE U3 allmapara.
[laBiienue B anmapare.

C kakoii HeJIBI0 BXOA ra3a B rajocemnaparop Mmapku I'C BbInoJIHEH NEPHNECHAUKYJISAPHO ocu?

I[J'ISI YIYUUICHUSA YIaBJIMBaHUA KaneJabHOH KHUOKOCTHU 3a CUHET CUJI I'paBUTALIUU.
I[J'ISI YIYUUICHUSA yIaBJIMBaHUA KamneJabHOH KHUOKOCTHU 3a CHET MHEPUMUMOHHBIX CHII.
I[J'ISI YIYUIICHUSA yIaBJIMBaHUA KaneJabHOH KHUOKOCTHU 3a CUET BJICKTPOMArHuTHOI'O UMITYJIbCaA.

28. Jlist KakuX penei BO3MOKHO HCI0JIb30BATh pesepByap tuna PBC?

o R oW o

X

J1s mepBoii cTyleHu cenapanuu HedTH U rasa.

Jlyist BTOpO¥ cTyneHu cernaparuu HeTtu u rasa.

JIJist KOHIIEBOH CTYTICHH cenapamnuu He)TH U rasa.

st mpenBapuTensHOTO 00€3BOKUBAHUS HEPTH.

st Tiy60KOTO 00€3BOKUBAHMS HE(PTH.

JIJ1s O4MCTKH MIACTOBBIX BOJ OT HE(PTU M MEXaHUYECKUX MPUMece mepe]l 3aKaukoi B
cucremy IIII/I.

Jlist XpaHeHus U y4eTa ChIpoil 1 TOBapHON HE(TH, MIACTOBOM BOJIBI.

29. Kakoii u3 HHKeNnepevYnCJIeHHBIX THIIOB pPe3epBYapoB NpeIHA3HAYEH VISl PeIBapUTEeIbHOI0
cOpoca niacToBoi BoAbI?

a.
0.

B.

ToBapHbIi.
TexHOMOrHUECKUH.
OuuCTHOM.

30. 3akonuuTe npeasoxkenue: «Bo BpeMs IkcnIyaTalu OTCTOMHUKA VISl OYMCTKHU IJIACTOBOM
BO/JbI OT He(PTH HEOOXOAMMO PEryJIMPOBATh ...

a.

B OEF QO

VYpoBens pazzaena (a3 «raz-HeQTb».

VYposens pazzaena a3 «HeTb-Bo1aN.
KagecTBo He(TH Ha BBIXOJIE U3 OTCTOMHUKOB.
KadecTBO BO/IbI HEBBIX0/1€ U3 OTCTOHHHKOB.
[laBienue B anmapare.

31. Ot kakux nokasaresei 3aBUCUT 3P PeKTUBHOCTH Pad0Thl TPeX(a3HbIX cenapaTopos 1o
CTeneHu OYUCTKH?

a.

HOR QO

KonuyecTBa kaneabHON )KUAKOCTH, YHOCUMOW ITOTOKOM T'a3a U3 KaIuleyJI0BUTENS.
Yucna my3bIpbKOB raza, yHOCUMBIX IIOTOKOM He(TH U3 cekuuu coopa HedTu.
YpOBHS KUAKOCTH B ammapare.

KonnyecTBa BoJbl, YHOCUMOW IOTOKOM He(TH U3 ceKIMU cOopa HePTH.
KonnyectBa HeTH, yHOCUMOI TOTOKOM BOJIBI U3 CEKIIMU COOpa BOJIBI.

32. 3akoHuuTe npeanokenune: «as npexynpexneHusi 00pazoBaHusi B (pakeJbHOI cucremMe
B3PBIBOONIACHON CMeCH cJlefyeT HCI0JIb30BaTh B Ka4eCTBe MPOyBOYHOIO ra3a ...»,
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B Ow o

Bo3zayx.
TomIuBHBIN Ta3.
[IpuponansIii ras.
A3orT.
CepoBoaopoa.

33. Kaky1o He()Th U3MEPSIOT C MOMOIIbLI0 KOMMEPYECKOro y3Ja yuyera HepTu?

a.

0.
B.
T.

Hedtp nocne npenBaputenbHOro 00€3BOKUBAHHUA.

Hedtp mocne cemaparnum.

Hedts nocne rirybokoro 06e3BokHBaHUs U 00€CCOTMBAHMUS.
ToBapuyto HEPTS.

34. Kakoe (kakue) 3 NpeacTaBJIeHHbIX ONMCAHUN XapaKTepu3yeT cnocod (cmocodbl) u3MepeHust
KOJINYecTBa chIpoil HedTH npu caavye HedTH Mo pesepByapam?

a.

B Mepax BMecTuMOCTH 00BeM HEPTH ONPEIEIISIIOT 110 TPAAYHPOBOYHOM TaOIHIIe, UCIIONB3YS
pe3ynbTaT U3MEPEeHUs YpOBHS HEPTH B Mepe BMECTUMOCTH. [ITOTHOCTh HEPTH ONpPEeNIIOT
MEPEHOCHBIM TUIOTHOMEPOM UJIH B JIaOOpaTOpHH 10 00beInHeHHel npode HedTH, 0ToOpaHHOH
U3 Mepbl BMECTUMOCTU. Maccy HepTH ONpenesiaioT, Kak MIPOU3BECHUE IIJIOTHOCTU HE(PTU U
o0bema.

Maccy cbipoif He(TH B eMKOCTH U3MEPSIOT IPSMBIM METOIOM CTaTHUECKUX N3MEPEHUH HITH
IPSIMBIM METOJIOM JUHAMHYECKUX U3MEpeHUH Ipu ciauBe. C MOMOIIBIO BlIaroMepa npu CJIHUBe
WIN B JIaDOPAaTOPUH 110 OTOOPAaHHOH MPoOe U3MEPSIOT CoIepKaHe BOJBI B Chipoi HeTu. Ha
OCHOBE ITHX JAHHBIX BHIYUCIISIOT MacChl BOJIbI U HE(PTH.

O6beM coipoil HeTH N3MEPSIOT C MOMOIIBIO cueTYnKa 00beMa npu ciauBe. C MOMOIIBIO
BJIaromMepa Mpu CIUBE WK B 1a00paTOpUu O 0TOOpaHHOI pobde U3MEPSIOT CoAepKaHUE
BOJIbI B CHIPON HEPTH. MIOTHOCTh HE(PTU U BOJIBI ONPENEISIIOT B TAOOPATOPHH 110 0OTOOpaHHON
npobe. Ha ocHOBe 3THX JaHHBIX BBIYHCIISIOT MAaCCHI BOIBI 1 HE(TH.

Maccy cbipoif HeTH U3MEPSIFOT KOCBEHHBIM METOJIOM, OCHOBAHHBIM Ha THAPOCTATHYECKOM
npuHIUne. s 3Toro u3MepstoT ruIpoCTaTUIECcKOoe JaBJIeHUE ChIpoil HeTH U 00BEM ChIPOH
He(THU C TOMOIIBI0 Mep BMeCTUMOCTH. C MOMOIIBIO BIarOMepa MU CIUBE WIH B Jaboparopun
10 0TOOpaHHOM MPoOe N3MEPSIOT coJepkKaHKe BOJIbI B ChIpoit HehTu. Ha ocHOBE 3THX TaHHBIX
BBIYHUCIISIOT MAacChl BOJIbI U HEPTH.

35. 3akonuure npeanoxkenne: «IIposepuTs TOUHOCTH YyueTa HepTH KOHTPOJIBLHOM JIMHHEH
onepaTuBHOro y3iaa yyera Hepru (OYYH) moxkHO ...»,

a.
0.

B.

C noMo1ipio nepeBUKHON MOBEPOUYHOM TpYOONOPIIHEBON YCTAaHOBKH.
C nomoreto pesepHoi uHun OYYH.
C nomoreto padoueit nuaun OYYH.

36. Kak npoBepuTH TOYHOCTH YueTa He)TH KOHTPOJILHOI JUHHEH KOMMEPUYECKOoro y3Jjia yyera
Heptu (KYYH)?

a.

0
B.
r

C nomol1pI0 NepeIBUKHON MOBEPOUYHOI TYpOOIOPIIHEBON YCTAaHOBKH.
C nomoeto pesepBHoi nHnu KYVH.

C nomorsio padoueit muann KYYH.

C noMoIik CTallMOHAPHOM MOBEPOYHON TPYOOIIOPITHEBOI YCTaHOBKH.

37. Kakyio He(pTh H3MEpPSIOT ¢ IOMOIIBIO ONIEPATHBHOIO y3J1a y4yeTa HepTu?

a.

0.

B.

Hedtp nocne npeasaputenbHOro 00€3B0KUBaHNUS.
Hedtp nocne cenapauuu.
Hedtp nocne rimy6okoro 006e3B0KMBaHus U 00ECCOTMBAHUS.
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r. ToBapnas He(Tb.

38. C noMo1b10 4ero onpeneasiioT ypopeHb HepTH IpU pe3epByapHoii caave HepTH?
a. C nmomomuipl0 ypoBHEMEDA.
6. C moMomp0 MEPHOU JICHTHI.
B. C DOMONIBIO JIMHEHKH.

39. Kakoii JOKyMEHT UCIO0JIb3YeTCs MPH pe3epByapHoi cnave HegprTu?
a. Tabmuma ko3 hUIMeHTOoB.
6. Tabnuma pa3mepoB pe3epByapa.
B. ['panynpoBouHas Tabauua.

40. Ha xakom (pu3nyeckoM siBJIECHUH OCHOBAH MPUHIMII IeiiCTBUS PacXo0Mepa mepeMeHHOro
JaBJeHUusA?
a. Ilpu nmpoTekaHWH MOTOKA ra3a W KUIKOCTH Yepe3 PacIIUPSIONIee YCTPOHCTBO U3MEHSICTCS
Triepera;y TaBJIcHusI.
0. Ilpu mpoTekaHMM MOTOKA ra3a WK XXUJAKOCTH Yepe3 CYXKAIoIee YCTPOUCTBO U3MEHSETCS
neperna; 1aBJIcHusI.
[Tpu oOTekaHuM Teia MOTOKOM ra3a MU JKUJAKOCTH 32 HUM BO3HUKAIOT ITYJIbCAIIUH JTABJICHUSI.
[Tpu oOTekaHwM Tena MOTOKOM Ta3a WU )KHJIKOCTH 32 HUIM BO3HHUKAIOT IIOCTOSTHHBIN TTepena
JIaBJICHUS.

41. YkaxkuTe NPUHIUIN 1eiicTBUSI TYPOMHHOTO pacxoaoMepa.
a. Pacxopx nporopuyoHalieH 4acToTe 00pa3oBaHusl BUXpEH MOCIIE pacXxoAaoMepa.
6. Pacxox mpomnopuuoHalieH nepemnaay JaBJIeHUIO 0 U MOCIe pacXoqoMepa.
B. Pacxop mpomnopuuoHaieH 4acToTe BpalleHus TYpOUHKU.

42. Kakue napameTpsbl OKa3bIBAIOT BJAMSIHUE HA TOYHOCTH M3MepeHnsi pacxoaa HegpTu?
a. Bs3KOCTBH KUAKOCTH.

OOBOIHEHHOCTb.

PexxuMm oTKauku )KUAKOCTH Yepe3 pacxoioMep.

KonnuectBo cBOOOHOTO ra3za B HEPTH.

Jnana3oH pacxoa0B pacxoaomepa.

O3 3

CTpyKTypa MOTOKA KUIAKOCTH.

43. C noMomBbI0 KAaKOro Npudopa KOHTPOJIUPYIOT Pacxoj Aeamyabraropa?
a. BwusyasnbHoro ypoBHemepa.
6. T'mapocrtatuyeckoro ypoBHemepa.
B. TypOunHOrO pacxomomepa.

44. 3akonuure npeayio:kenune: «Tpyosbl, pacoHHble coeTUHUTENbHBIE 1€TAJU, QJIaHUbI,
MPOKJIAIKH M KpelesKHbIe U3/1eJIisl, IPUMeHsieMble /151 TPYOONPOBOA0B, 110 KA4€eCTBY,
TEXHHYECKOH XaPAKTEPUCTHKE U MATEPHAJIAM J10/ZKHbI OTBEYATD ...»

a. CBoiicTBaM TpaHCIOPTUPYEMOM CPEJIBI.

6. HopmaTuBHO-TEXHUYECKON TOKYMEHTALMHU IO UX U3TOTOBJIEHUIO.

B. MakcumanbHOMY JaBJIEHUIO TPAHCIIOPTUPYEMOU CPEbI.

45. YkaxuTe, 4TO NIPOBEpPsieTcs NIPH HAPYKHOM OCMOTPe TeXHOJIOrH4eCKHUX TPyOOnpoBo10B.
a. BuOpanus Tpy6orpoBo10B.
6. CocTosiHuE BHEUIHEW U3OJSAIUH U TTOKPBITHH.
B. CocTosiHuEe BHYTpEHHEN U30JIALMH.
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r. CocTosiHHE CBapHBIX LIBOB.

n. CocrosiHue (IaHIEBBIX U MyPTOBBIX COSIUHEHUH, KPETekKa U YCTPOICTB 71l YCTAHOBKHU
puOOPOB.

e. CocrosiHUE O1OD.

K. CocTosiHHE KOMIEHCUPYIOIIUX YCTPOHCTB.

3. CoCTOsIHHE IPEHAKHBIX YCTPOUCTB.

u. CocrosiHue apMaTypsl U €€ YIIIOTHEHUH.

46. B xakoM ciiyuae OTCTOMHHUK HepTH, padoTarommii OJHBIM ce4eHHeM, 10JI5KeH ObITh
HEME/1JICHHO OCTAHOBJICH?
a. Ilpu noBBIIEHNH JABIEHUS BBILIE PA3PEIIEHHOIO TEXHUYECKON XapaKTePUCTUKOMN.
0. Ilpu noBBIIEHUM TEMIIEPATYPHI BBILIE PAa3pPEIIEHHON TEXHUYECKON XapaKTEPUCTUKOM.
B. [lpu BbIXOZE U3 CTPOs yKa3aTesisl ypOBHs «Ta3-HEDThY.
r. Ilpu BbIXOzE U3 CTPOS yKa3aTels ypOBHS «HEPTb-BOAAN.

47 3akoHuuTe nmpeaioKeHne: «YucTka 000py10BaAaHUA U CMA3Ka TPYLUMXCS MOBEPXHOCTEN B
nepuoj ero padoTbl OTHOCUTCS ...»

a. K exxecMeHHOMY TEXHHUYECKOMY O0CITYKUBAHUIO.

6. K nepuoanueckomMy TEXHUYECKOMY OOCITYKUBAHUIO.

B. K Tekymemy peMoOHTY.

48. 3akonuure npenioxkenne: «OnNopokHeHNe eMKOCTel, annapaToB oT HeQTH J0JIKHO
BBINOJTHATHCA ... »
a. TexHomornyeckuMu HacOCaMH B 3aKPBITYIO CUCTEMY.

0. TexHOIOrMYEeCKHMH HaCOCAaMH B OTKPBITYIO CUCTEMY.

49. Ilpu kaKoM JaBJIEHHH J0JI’KHA BBINOJHATHCS YCTAHOBKA METALIMYECKHUX 3arjIylleK B
CUTYAllUM OTKJIKYeHHs 000py/10BaHNS OT MUTAKOIIMX TPYOONIPOBOAOB?

a. AtmochepHOM.

6. 2 krc/cm?

B. Pabouem.

50. 3akonuuTe npeno:xkenue: «IIponapka emkocTeii, anmapaToB A0J’KHA MPOBOTUTHCS ...»
a. bes MOAHATHUA B HUX NAaBJIICHHUA C OTKPBITBIMU JIFOKAMMU.

6. C nojaHsATHEM B HUX JaBJIEHUS A0 paboyero.
B. C nojgHsATHEM B HUX AABJICHUS A0 PA3pELICHHOTO.

51. Kakoif JOKyMEHT COCTaBJISIETCH MOCJIe NOATOTOBKH YCTAHOBKH (ANNIapaTa) K peMOHTY?
a. [lepeueHb MpoBOIUMBIX PadOT.
6. AKT 0 TOTOBHOCTH OOBEKTA K PEMOHTY.
B. CIHCOK MCNIONBb30BaHHBIX MATEPUAIIOB.
r. JledexTHas Be1oMOCTb.

52. Kakoii npoueHT BOAbI 10JI7KEH COIePKaAThCsl B TOBAPHOH He)TH NepBoil rpyninbl KayecTBa:
a. He 6omee 0,1%.
0. He 6omee 0,5%.
B. He 0omxee 1,0%.

53. Kakoe KOJIM4eCTBO MEXaHMYECKHUX NPHUMecel J0IKHO CO/iePKAaThCA B TOBAPHOH HeTH
TpeThel rpynnbl Kavyecra?
a. He 0omee 0,05%.
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0. He 06omee 0,1%.
B. He 0omee 0,5%.

54. Kakoe K0JH4€eCTBO COJIel 10JI2KHO cofepxkaThcs B ToBapHoii HedTH nepBoii rpynnbl
KauyecTBa?

a. He Gomnee 40 mr/m.

6. He Gonee 100 mr/m.

B. He 6omxee 300 mr/m.

55. Kak CHU3UTB NOBBILIEHHOE COJAePKaHHe BO/bI B IOATOTOBJIeHHOI HedTH (BbIme 0,5%), ecoin
OHO NPOM30LLJIO B pe3y/ibTaTe yBeJNYEeHHs YCTOMYUBOCTH IMYJIbCHH (YBEJIMYMUIOCH COAePKAHUE
MeXaHN4YeCKUX Mpumeceii)?

a. YBEIWYHUTH PACcXOJ IE€IMYJIbraTopa.

6. IloBbicuTh Mex(]a3HBIN YPOBEHb B OTCTOMHUKE.

B. IloHu3uth Mexda3HbIll ypOBEHb B OTCTOMHHUKE

I. YBEIMYUTh TEMIepaTypy NoAorpesa He(TH.

56. Kak cHU3MTH NOBBILIEHHOE co/iepkaHue HedTH B Bojie MOCJIe OTCTOMHUKA HeTH, KOTOpPOoe
NMPOM301LTIO0 B Pe3y/ibTaTe CHUKEHHUSI IOBEPXHOCTHOI0 HATSKEHUS «He(PTh-BOaa»?

a. YBEIWYUTh PacxXoj Ie3MyJIbraropa.

6. IloBbicuTh MeX(]a3HBIN YPOBEHb B OTCTOMHHUKE.

B. YMEHBUIUTh PACXOJ AEAIMYJIBIaTOpPa.

r. YBEIMUYUTH TEMIEpaTypy MoaorpeBa He(TH.

57. YBeanumnjioch KOJIM4eCTBO achaibTEeHOB B BOAOHE(PTAHOM IMY/IbCHH HA BX0/J€ YCTAHOBKHU
noaroroBku HedTu. OGopyr0BaHUeE O3BOJISIET HCIOJIB30BATH JII000IH BapuaHT. Uto
NpeAnoYTUTe/IbHee IPUMEHUTD?

a. YBeIMYUTbH TEMIIepaTypy Harpesa.

6. YBenMuHUTh pacxo[ 1e3MyJIbraTopa.

B. 3aMEHUTh J1eAIMYJIbratop Ha Oosee 3(h(HeKTHBHBIMN.

I. YBEIMYUTH BPEMSI OTCTOS.

58. Uto HYy:KHO clies1aTh B NEPBYIO oYepeab NMPU 0CTAHOBKE dJjleKTpoaeruaparopa?

a. [locne oxnaxkaeHus BOJOOTAEICHUSI CHU3UTh YPOBEHB BOJIBI B LIEJISX MPEIOTBPAILICHHS
00pa3zoBaHus B3PHIBOOIMIACHOCTH Ta30BO3IYIIIHON CMECH, TPOCTPAHCTBO MO/ CHIPON HE(PTHIO
JIOJKHO OBITH 3aITOJTHEHO Ta30M.

CHM3UTH TeMIlepaTypy JIeKTPOJAeruIpaTopa Mpy nomoly oairaca.
[Tpu ocTaHOBKE IEKTPOACTUAPATOPA CHUMAETCS HAIPsHKEHHE ¢ TpaHchopMaTopa HaKaTueM
kHonku «CTOID».

I. 3aKpbITh BXOAHYIO 33JIBUKKY Ha JTMHHUH [TOJaYU B dJIEKTPOJETHIPATOPE MPH MOMOIIHU Oaifraca.

59. Kakue napameTpsbl peryJupyroTcs nNpu padore 3J1eKTPOAeruapaTopos ?
a. Pacxox HedTu B anekTponeruaparope.

JlaBiieHue B AJIEKTPOAETUAPATOPE.

Pacxom BOZIBI B AJIEKTPOAETHAPATOPE B 3aBUCHMOCTH OT Pacxoja HeTH.

VYposens paznena a3 «raz-HedThY.

VYposens pazzaena (a3 «HeTb-Bora».

HOE QO

60. 3axkonunre npennoxenne: «Ilpn yBeqnuennu gasieHus: B Hedrerazocenaparopax
BblJIeJICHHE NONMYTHOI'O ra3a u3 Hepru...»
a. YBemuuurcs.
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0.

B.

YMeHbIIUTCA.
He usmenunrcs.

61. Uto nesiaTh, ecJiv MPOUCXOAUT MOBbINIEHHE COIEeP:KaHUS BOAbI B HE()TH HA BbIXO/1€
3JIeKTpoAeruaparopa?

a.

[ToBbIicUTH COpOC MOATOBAPHOM BOJBI (YMEHBIIUTH 3aJaHUE PETYISITOpa YPOBHSA pa3zera
«Bos1a-HE(DTHY.

VYBenuuuTh nojavy A1e3MyJIbraropa.

[Torm3uth cOpoc moaroBapuoit BOJIbI (yBenmuunth 3a1anue peryiasTopa YpoBHsS pa3jela
«BOJA-HEPTHY).

YMEHBUINUTH NOAAYY AEAIMYIIBIaTopa.

IIpouecc uuer HOpMaJIbHO.

62. HazoBuTe NPpUYMHBI KOPOTKOT'0 3aMbIKAHUS MY IJIEKTPOAAMM IJIEKTPOAeruaparopa.

a.

o X 3w QD

a YBeJIMueHHE COMPOTUBIICHUST MY H30JSITOPAMHU.
[ToBbIIeHUE YPOBHS BOIBI B 3JICKTPOIETUIPATOPE.
ITpoGoii nzonsTopa (IM0ABECHOTO WM MTPOXOIHOTO).
YMeHbIICHHE TIOTHOCTH HEPTH.

[Toraganue MOCTOPOHHETO MPEAMETA MEXKAY SICKTPOIAMHU.
3ambIKaHUE JIEKTPOJIa Ha KOPITYC.

63. Kak BeqeT cedsi BA3KOCTH IMYJILCHH B 3aBHCHMOCTH OT POCTAa 00BOIHEHHOCTH?

a.

0.
B.
I.

Bsi3kocTh 3MynbcuM cHavalia pacTeT, 3aTeM YMEHbIIAETCS.
Bs3k0oCTh 3MynibcuU CHavajia yMEHBIIAeTCs, 3aTeM PacTeT.
Bs3K0CTh 9MylibcUU HE U3MEHSIETCS.

BSI3KOCTb TOJNBKO YBEJIUYUBACTCS.

64. B ciryyae oOHapy:keHHsI HEMCIIPABHOCTH PeryJTHPYONIEro KJIanaHa Ha JIMHUM cOpoca BOAbI y
OTCTOMHHKA HePTH:

a.
0.

B.

[lepelitu Ha pydHOe cOpachbIBaHUE BOJIbI 10 YCTPAHEHUSI HEMCIIPAaBHOCTEN Ha KJlaraHe.
OCTaHOBUTH OTCTOMHUK JJI PEMOHTA PErYIHPYIOIIETO KJlalaHa.
[TpousBecT peMOHT PETYIUPYIOLIETo KilanaHa 6e3 0CTaHOBKHU JIMHUU.

65. O0Hapy:xeHa HEMCIIPABHOCTH NMPEI0XPAHUTEIbHOI0 KJanaHa Heprerazocenaparopa. Bamu
neiicreus’?

a.

Ecnu BbIX0O/a ra3a yepes KianaH HeT, TO MPOJODKUTH paboTy /10 MIaHOBOW OCTaHOBKH
(BHYTpEHHEr0 OCMOTpa arnapara).

[TepeBecTu paboTy Ha pe3epBHBIH anmapar.

[Tpou3BecTn peMOHT U TAPUPOBKY HEMCIIPABHOTO KJIallaHa anmnapaTa Mocje 3aKphIThs
3aJIBMKEK Ha BXO/IE ¥ BBIXO/I€ ¥ cOpoca JaBIICHHS.

66. OCHOBHBIMM JOKYMEHTAMM IPH IVIAHUPOBAHNH PEMOHTOB SIBJISIIOTCH :

¥ 0k 0w o

YcTaHOBIIEHHBIE PEMOHTHBIE HOPMATHUBBI.

HopMbI neprnoin4HOCTH OCBUIETENHCTBOBAHUS M UCTIBITAHUS COCY/IOB U aIlllapaToB.
TUTYNBHBINA CIIMCOK KalIMTATBHOTO PEMOHTA OCHOBHBIX (POHI0B MPEANIPHUSITHS.
CMeTHO-TeXHUYECKAsl TOKYMEHTaI.

["ooBoii rpad K MIaHOBO-TIEPUOANYECKHX PEMOHTOB 000PYIOBAHHUS.

Mecstunblii TIIaH-TPaQUK-0TYET PEMOHTA 00OPYIOBAHUS.

AKT Ha ycTaHOBJIEHHE (M3MEHEHNE) KaJICHITaAPHOT0 CPOKa PEMOHTA MPEIbIAYILET0 ro/a.

67. Kakoii 10KyMeHT cocTaBJsieTcs MocJie MPOBeIeHUs PEMOHTA YCTaAaHOBKM (anmapata)?
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R op

[Tepeuenpb MPOBOJUMBIX PabOT.

CIucoK NCIOIB30BAHHBIX MATEPUATIOB.
AKT Ha IprieM 000pyI0BaHUS U3 PEMOHTA.
HedexTHast BEIOMOCTb.

68. Kakue MaHOMeTPBI NMOJYYHJIH HAUOOJIbIIIEE PacpocTPaHeHue B HepTen00bIve?

a.

0.
B.
T.

KunkocTtHrle.

IIpyxuHHBIE.

[TpuOopsb! ¢ TUCTAaHLIMOHHOW Iepelauell TOKa3aHUM.
I'py3onopuinessle.

69. 3akonunre npennoxkenne: «lIpuHIUN padoThl OUMETATIMYECKOT0 TePMOMeTpa
OCHOBAH Ha TOM, YTO ...»,

a.
0.

Pa3nuynble MeTaIUIBI IPU HATPEBAHUU PACLIMPAIOTCA [TO-PAa3HOMY.

Harpesanue win oxjaaxI€HHME KOHTAKTOB MEXly IPOBOJHUKAMH, OTIIMYAIOIIUMUCS
XUMHUYECKHMH CBOMCTBAMH, COIIPOBOKIAETCSI BOSHUKHOBEHUEM TEPMOIEKTPOABIIKYILEH
CUJIBL.

[TporcxouT U3MEHEHHE JTMHEHHBIX Pa3MepOB WK 00beMa Tell B 3aBUCHIMOCTH OT
TEMIIEpaTypHhl.

70. Ilo kakoMy npuHUIMIY padoTal0T BU3yaJbHble YPOBHEMepbI?

a.

Ha norpyxeHHo€ B )KHIKOCTb TEJIO IEMCTBYET BHITAJIIKUBAIOIIASA CHIIA, PABHASL BECY KUIKOCTH
B 00BEME Tela.

ITo mpuHLMIY pa3HOCTH JABJICHUM.

[To npuHIMITY COOOIIAIOLIUXCS COCYOB.
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Mpuaoxenne Ne2 KasennapHunlii yueOHbIN rpadpuk
Kanenmapusriii yueOHbIi rpaduk 00ydeHus 256 akaJeMHIeCKUX 9acoB.

Ne HanMenoBaHue TUCITUTUTMHBI Kox-so YueOmbie mm 00yHeHus
o/t (MO,Z[y.]'I}I) qacCcoB
10{11/12|13|14/15|16|17|18|19|20|21|22|23|24|25|26|27|28|29|30|31|32
1. |Beenenue 1
2. |OCHOBBI 5KOHOMHYECKHMX 3HAHHI 1
3 OCHOBBI OXpaHbl TPyia U 99
" |mpOMBIIUICHHOM 6€301TaCHOCTH
4. |Yepuenue 4
5. |[DyeKkTpoTeXHUKA M AIEKTPOHUKA 4
6. [TexHHYecKas MEXaHHKa 4
7. |MatepuanoBeacHue 4
8 M HpOopMalMOHHBIC TEXHOJIOTHH B 2
" |mpodeccnoHanbHON NeSTETHHOCTH
9. [be30macHOCTh KU3HEACATETBHOCTH 2
10. |OcHOBBI crIECApHOTO JIEna 4
11. (CIELIUAJIBHAS TEXHOJIOTUSA| 72
12 [TPON3BOJACTBEHHASA 120
" MMPAKTHUKA
13. [Koncynpramus 8
14. KBamudukanmoHHbIN 3K3aMEH 8
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