AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI
51.B.01.01 Texnonoeus npomulcioBoti no02omoeKu Hegpmu u 2aza

Henap aucuumiauHbl — sABIseTcs (GOPMUPOBAHHE KOMIUIEKCAa 3HAHMA B o01acTu
TEXHOJIOTUYECKHUX IPOILIECCOB TOATOTOBKM He(TH W Tra3a, pa3BUTHEC HABBIKOB YIPABICHUS
TEXHOJIOTMYECKUMHU IPOIIeCCaMU MOJArOTOBKM He(TH U ras3a, OLIEHKH KayecTBa MOATOTOBICHHON
MPOTYKITHH.

3agayu AUCHMILINHBI:

1) u3yueHne OCHOBHBIX MPOIIECCOB MOATOTOBKY HE()TH U ra3a Ha MPOMBICIIC C JOBEACHUEM
JI0 TpeOOBaHUH K TOBAPHOM MPOAYKIIHH;

2) 3HAKOMCTBO C OCHOBHBIMH CXEeMaMH cOOpa W TMOATOTOBKM He(TH, ra3a, BOJBI Ha
MECTOPOXKACHUSIX HE(TH U ras3a;

3) u3ydyeHUEe METOIOB KOHTPOJISI Ka4eCcTBa MOJArOTOBKY HETH U rasa.

Koambt Coaepixanue Kon u HauMeHOBaHHMe MHANKATOPA
KOMIIeTeHIIUH KOMIIeTeH Ui AOCTHKEHUs] KOMIIeTeHIIHH

IIKC-1 Cnocoben [IKC-1.1 3HaeT 3aKOHOMEPHOCTH HPOTEKAHMS
OCYIIECTBIISATh TEXHOJOTMUYECKOIo Mpolecca U METOAbl KOHTPOJIS
TEXHOJIOTUYECKUI HKCIUTyaTallui TEXHOJIOTHYECKUX OOBEKTOB
poLecc B [IKC-1.2  OcymecTBasieT  TEXHOJIOTHYECKHM
COOTBETCTBUHU C Ipolecc B COOTBETCTBUM C pEMNIAMEHTOM U
peraaMeHToM U KOHTPOJIMPYET 3KCIUTyaTal[MI0 TEXHOJOTMYECKUX
KOHTPOJIMPOBATh 00BEKTOB
AKCILTyaTaIII0 [IKC-1.3  Bmageer ocHOBaMHM  NPOBEACHUS
TEXHOJIOTUYECKUX TEXHOJIOTMYECKOI0 Ipoliecca B COOTBETCTBUU C
00BEKTOB peraamMeHToM U MeTOJaMH1 KOHTPOJIS

HKCIUTyaTallMM TeXHOJIOTHYECKUX 0OBEKTOB

MKC-2 CnocoOeH BBISIBIISITH [IKC-2.1 3HaeT OCHOBHBIE HEHCIPABHOCTH WU
HEHCIIPaBHOCTH WIIH OTKJIOHEHHUsSI OT HOpPMBI B paboTe 000pyaoBaHus,
OTKJIOHEHUS OT HOPMBI | IPUYHMHBI 3TUX HEHCIIPABHOCTEN
B pabote IIKC-2.2 KonTponupyer COCTOSIHUE
00opynoBaHu, J1a00paTOPHOTO MIPOU3BOJICTBEHHOTO
HOPUYHHBI 3TUX o0opynoBaHus, o00ecreynBaeT JAOCTOBEPHOCTb,
HEUCIPaBHOCTEI; OOBEKTUBHOCTH U TOYHOCTb  PE3YyJIbTATOB
IIPEIyNpexIacT U UCTIBITAHUN
ycrpanser Hapymenus | [IKC-2.3 OddexTuBHO U 0e3o0macHo
xoJa IKCIUTyaTUpyeT  00OpylOBaHME;  MOJb3YeTCs
IIPOU3BOACTBEHHOI'O TEXHOJIOTHYECKOU u HOPMaTUBHOMN
MpoLIECCa; JIOKYMEHTaLUEen
obOecrieunBaeT
MOJTOTOBKY
TEXHOJIOTHYECKOTO
00opymoBaHus K
MIPOBEPKE U PEMOHTY

IIKC-3 IIpumensieT Mepsl 110 [IKC-3.1 3Haer Mepbl IO YCTpaHEHHIO MPHYUH,
YCTPaHEHUIO TIPUIHH, BBI3BIBAIOIITIX OTKJIOHEHHE oT HOpM
BBI3BIBAIOIINX TEXHOJIOTUYECKOT0 periaMeHTa
OTKJIOHEHHE OT HOPM [TKC-3.2 YMmeeT npuMEeHSITh MEPHI 110 YCTPaHEHHUTO
TEXHOJIOTUYECKOTO NPUYMH, BBI3BIBAIOLINX OTKIOHEHHE OT HOPM
pEeryIaMeHTa; TEXHOJIOTUYECKOT0 periaMeHTa
HOJTOTABIUBACT




MIPEIOKEHUS TI0 [IKC-3.3 TIloxaroraBimuBaeT MPEMIOKECHUS 10
pa3paboTke pa3paboTke MEPOTPHUITHIA o
MEPOIPHSIITHI T10 COBEPIIICHCTBOBAHUIO TEXHOJOTMYECKHUX
COBEPIIICHCTBOBAHUIO MIPOILIECCOB, MOBBIMIAIONTUX KAYECTBO
TEXHOJOTHYECKUX

MIPOIIECCOB,

ITOBBIIIAFOIIHX

Ka4eCcTBO

Conep:xaHue pa3/iesioB U CHUTITHHBI

Paznen 1. ®u3dnko-xuMuUYecKHe CBOHCTBAa ChIPpbsi M TpPeOGOBaHHS K KayeCTBY
NOATrOTOBKH HeTH M raza

Hedrsaubie u ra3oBble 3anexu 1 MecTopoxkaeHus. CTpoeHue ocaodHbix nopo. [Tomomsa,
KpOBJIA IJIaCTa. AHTUKJIMHANIb, CUHKIMHAIG. [[poHUIIaeMble 1 HEPOHULIAEMBbIE MTOPOAbI. THIIbI
KOJUIEKTOPOB. Buibl 1OBYIIEK.

Cxema aHTHKIMHAIBLHOW HeTsHONW 3anmexku. [a3oBas 1mamka. IlmacTtoBele BOJBI
[TopomBeHHbBIE U KpaeBbI€ IJIaCTOBbIE BO/Ibl. CBsI3aHHAs BOJA. BHyTpeHHNE U BHEIIHUE KOHTYPbI
ra30HOCHOCTH M He(hTeHOCHOCTH. lJTMHA, IIMPHHA M MOIITHOCTH 3aJICXKH.

[Topucrocts moponbl. KpymnHble, KanuuisipHble ¥ CYOKamWUISPHBIE KaHAIbl IIOP.
[Tponunaemocte mopoasl. Koaddunment mnponunaemoctu. AOcomoTHas, dQGeKTHUBHAS U
OTHOCHUTEIIbHAs TPOHUIIAEMOCTh NOpoibl. HedTeHachIeHHOCTh T1acTa.

VYupyrocts mnacrta. [lnactoBoe gaBienue. Japienne HachleHUs. Y CJI0BHE 00pa30BaHMS
ra3oBoi manku. Temneparypa miacra. ['eorepMmuueckast CTyIeHsb.

I"a3oBerii gaxrop. [lomyTHbI HedTsAHOI ra3, ero cocTaB. PacTBopuMoCTh ra3oB B HEPTH.
Koadduuuent pacrBopumoctu raza. OObEMHBIN Koddduiment HepTH. Ycaaka HePTH.
Koaddumuent cxumaemoctt HeQTH.

Munepanuzanus miactoBslx Bod. [IpecHsle, COITOHOBATHIE, COJIEHBIE TIACTOBBIE BOJBI U
paccosbl. OCHOBHBIE THUIIBI IJIACTOBBIX BOJ: )KECTKHUE U IIEJIOYHBIE.

Cuubl, feficTByroe B HeTsHOM 3anexu. Hamop kpaeBbIX BOJI, HAlOp Ta30BOM MIANKH,
SHEPrusl paCTBOPEHHOTO rasa, JHEPIrusl C:KaTol He(TH, CUIIA TSHKECTH.

Koadpduunent nHepreornaun miacta. I'eosornueckue u NpoMbIUIEHHBIE 3aackl HEPTH.
Pexxumbl pabotel 3anexeil. JKECTKOBOIOHAMOPHBIN, YINPYrOBOJOHANOPHBIN, Ta30HANOPHBIN
PEXKUM, PEKUM PACTBOPEHHOTIO T'a3a, IPaBUTALMOHHBIN PEXKUM.

TpeboBaHne HOpMATUBHBIX JOKYMEHTOB K Ka4eCTBY MOATOTOBKH HE(TH, ra3a U BOJbI HA
IIPOMBICIIE.

Pa3nea 2. IloaroroBka ToBapHOi He)TH Ha mpombicie. CucremMa NMPOMBICI0BOIO
c0opa U NOATrOTOBKHU

YcTpolicTBO HEPTSIHOM CKBaXXHUHBI 111 10OBIYM HEPTH. Y CThe, 3200, CTBOJ CKBaYKUHBI.
O6cannsie n HacocHo-kommpeccopHbie (HKT) TpyOwl. Bekpritre mimacta. ['onoBka kosjoHHAs,
rojioBKa TpyOHas, poHTaHHas €nka. MaHU(OIbI.

CrnocoOs1 100b1un HeGTH. DOHTAHHBIN U MEXaHU3UPOBAHHBIN CITOCOOBI.

JloOblua MeXaHU3UPOBAaHHBIM CIIOCOOOM C TOMOUIBIO 3HEPrHM  CXAaToro rasa.
Kommpeccopupliii 1 6eckoMIipeccopHbIit crioco0. ['azmudT, spmudr.

MexaHU3UpOBaHHbIM HACOCHBIA croco0 A00brun HedTH. [IpuHIMI paboThl MWITAaHTOBOTO
Hacoca.

Metoapl moajep)kaHus IUTACTOBOTO  JABJIEHMS. 3aKOHTYPHOE, IPUKOHTYPHOE U
BHYTPUKOHTYPHOE 3aBOJJHEHHE. 3aKayKa ra3a B ra30BYIO LIAMKY.

MeTobl, MOBBIAIONINE MPOHUIIAEMOCTh IJIacTa M MpHU3a0OWHON 30HBIL. (DHU3NUECKUE
METO/BI: TeryioBas o0paboTka, BHOPOBO3ICHCTBUA. MeXaHMYECKHE METOJbI: THUIPOPA3PHIB
IU1acTa, THAPONECKOCTpyHHas mepdopanus, TOPIEeIUpOBaHUE IUIACTa. XHUMUYECKHE METOMbI:



00paboTKa KHUCIOTaMH, MOBEPXHOCTHO-aKTUBHBIMH BEI[ECTBAMH, PACTBOPUTEIISIMU U JAPYTUMU
peareHTamH.

Metoapl TOBBIICHUS He(TEOTAAYM IUIACTOB. 3akayka B IUlacT pactBopoB I[IAB,
VIJIEKUCIIOThI, TEMJIOHOCUTENs, PAacTBOpPUTENIEH, pacTBOPOB MOJMMEPOB. BHyTpumiactoBoe
rOpeHue.

TpeboBanus k ToBapHOI He(TH, MOCTABISAEMOM ¢ IpoMBbICcTIOB. Kitacchl, TUIIBI, TPYIIIBI U
BubI He(pTH. YCcnoBHOE 0003HAYeHHE HEPTH.

HeoO6xomumMocTs 00e3BOKMBaHUS, OOECCOJMBAHUS, CTAOWIM3AIUM HEPTH, YIAICHHS
MEXaHHUYECKUX mpumeceil. [[puarHbI KUCIIOTHOW KOPPO3UHU 000pyI0BaHUS.

[Tonstue o cucreme mpomeiciioBoro coopa (CIIC). IlpuHnmMnuanpHas cxemMa CHCTEMBI
MIPOMBICIIOBOTO cOOpa M MOATOTOBKU HE(PTH.

Pa3nen 3. TexHosioruyeckue OCHOBBI MPOMBICJIOBOM MOATOTOBKYU HeTH

TexHonOrnYeCKne OCHOBHI IPOMBICTIOBOM MOATOTOBKH HEPTH. Y HUPHUIIMPOBAHHBIE CXEMBbI
MIPOMBICIIOBOM TTOATOTOBKH HE(TH.

[TpuHIIMNIaTBHAST CXeMa M OCOOCHHOCTH pa0OThl YCTAHOBKH MPEIBAPUTEIILHOTO cOpoca
Bozbl (YIICB) na IHC.

[TpuHnMnUanpHas cxeMa U 0COOEHHOCTH paboThl ycTaHOBKH moarotoBku HedTu (YIIH)
Ha [{I1ITH.

[TpuMeHeHHe KOMITJICKCHBIX TEXHOJIOTHI, COBMEIICHHOTO U OJIOYHOTO 000pYyI0BaHUS TIPU
MIPOMBICIIOBOM MOJATOTOBKE HE(TH.

Pa3nea 4. YerpoiicTBo U IPpUHIUN PadoThl He)Tera3oBbIX CeNapaTopoB

Cxema 1 pyHLKI pabOThl BEPTUKAIBHOIO He(TEra3oBoro cernaparopa.

I'opusonTanbHBIE cenmapaTopbl. CxeMa v MPUHLIUI PadOThl OJHOEMKOCTHOTO IBYX(Da3HOTO
TOPU30HTAIIBHOIO CENapaTopa.

[TokazaTenu paboThl cemapatopoB. CtemneHb pasrazupoBanus HedTu. CTeneHb yHoca
HEPTH.

Crenenb yHoca ra3a. [IpeaenbHble 3Hau€HUS CTENIEHN YHOCA He(DTU U CTENIEHU yHOCA rasa
B cenaparopax. [lokaszarenu, onpenenstoniue 3¢p(HeKTUBHOCTh paboTHI ceraparopa.

Pacuér onTrmanbHOM CKOPOCTH ras3a B cenaparope.

Pacuér MakcuMansHOM MPOMYCKHOM CTIOCOOHOCTH cenmaparopa 1o rasy.

Pacuér makcuManbHOW MPOMYCKHOM CIIOCOOHOCTH cemapaTopa 1o HedTu (GKUIKOCTH)
4yepes AOIYCTUMYH CKOPOCTh rasa.

Pacuér MuHMManpHON IJIOIIAIM MONEPEYHOT0 CEYEHHUs cemaparopa Uil IpoxoJa rasa.
o ceueHus cenaparopa Ui Ipoxo/a rasa.

Pacuér ckopocTu noabpéma my3bIpbKOB ra3a u3 HeTH.

Pacuér MakcumanbHOW MPOIMYCKHOM CIOCOOHOCTH cemapaTopa Mo HedTu (KHMIKOCTH)
yepe3 CKOPOCTh NMOAbEMA My3bIPHKOB rasa.

CxeMa ¥ NPUHLIHUI pabOTHl OJHOEMKOCTHOTO I'MJIPOIIMKIOHHOTO Ceraparopa.

Cxewma ¥ npuHIMI paboThl ABYXEMKOCTHOT'O THIPOLIMKIOHHOTO Cernaparopa.

Cxema u pUHIHMI pabOTHI cernaparopa ¢ MpeaBapUTEIbHBIM 0TOOPOM Ta3a.

Cxema u nipuHIUT paboThl TPEXHA3HOTO cemaparopa.

Pa3nea 5. TexHoJsiorus o6e3po:kuBaHusi HeTH

Hedtsauble smynscun. JlucnepcHas ¢asa, aucnepcuoHHas cpena. JlnoduiibHbIe,
anodoOHbIe, IpsiIMbIe U 00paTHBIE IMYILCUU. DMYJIbCUHU [TEPBOTO U BTOPOTro poaa. PazdasieHHbIe,
KOHLEHTPUPOBAHHBIE M BBICOKOKOHIICHTPHUPOBAaHHBIE HMYJIbCUU. YJIelbHas TOBEPXHOCTh
qucrepcHoi (aspl. 3aBUCUMOCTD YAEIbHOM MOBEPXHOCTH TUCIIEPCHOM (a3bl OT pajnyca Karmelb.
HOBCpXHOCTHOG HaTAXKCHHUC. MOHOIII/ICHepCHbIe n MOJIMAUCIICPCHBIC OMYJIbCUH.
MenkoaucnepcHsle, CpeHEAUCTIEPCHBIE U IPYy0O0IMCIIEPCHBIE IMYIIbCHH.



[Ipuponusie smynbratopbl. JAuPUIABHOCTH MOJEKYNT AMYIbraropoB. MexaHu3M
o0Opa3oBaHusl aJCOPOIMOHHOIO CJIOSl MOJIEKYJ SMYJbraTOpOoB Ha MOBEPXHOCTHU Karelb
JTUCTIEPCHOM (Pa3bl B MPSAMBIX M OOPATHBIX IMYJIbCHSIX.

Du3NKO-XMMHUUYECKHE CBOMCTBA HE(MTAHBIX SMynbcuil. JlucmepcHocTh. BsizkocTh
IMYNbCUH. 3aBHCUMOCTh BSI3KOCTH HE(TSIHBIX 3MYJIBCHI OT cojepxaHus BOJbL. IIIOTHOCTS.
DIIEKTPUUECKHUE CBOMCTBA. Y CTOWYUBOCTD AMYJIbCHH (CTa0OMILHOCTD ).

Heoamynbratopel. YpaBHeHue azacopbumm [mbOca. DOMynbCcMu ¢ OTpUIIATENBHONH U
MOJIOKUTEIBHON acopOLMeli, C pABHOBECHBIM COCTOSTHUEM CUCTEMbI. 3aBUCMOCTH KOJIHYECTBA
aacopbupoBanHoro [TAB 1 BeTHUMHBI MOBEPXHOCTHOTO HATSDKEHUS OT KOHIeHTpanuu [1AB.

XUMUYECKOE CTPOCHHE AeIMYIbraTopoB. IOHOreHHbIE 1 HEMOHOT€HHBIE JIE3MYIIbIaTOPBI.
Heamynsratoper OXKK, OII-10, npokcanois, AunpokcamMuH, mnpokcamuH. llpenmyimecta u
HEJOCTAaTKHU HEOUHOTEHHBIX JEIMYJIbraTopoB. TpeOoBaHMs K A€IMYIIbraTopam.

Onenka 3¢ (hEeKTUBHOCTH IeIMYyIbraropoB. CenuMEHTAIIMOHHBIA aHanu3. YpaBHCHHE
Crokca. Onpenenenue paanyca Kameiab BoJbl. 3aBUCUMOCTh OOBOJHEHHOCTH HEPTHU OT BPEMEHH
OTCTOSl. 3aBUCHUMOCTh KOHEYHOT'O COJIEp’KaHUsl BOJbI OT pacxoja naesmyibraropa. CreneHb
00€3BOKMBaHUA.

Metoapl  paspymieHdss HE(QTSHBIX  OMYJbCHH:  BHYTPUTPYOHas  JedMyJbcanus,
TPaBUTALMOHHBIA  (XOJOAHBIA  OTCTOM), TEPMOXUMHUYECKHUI, TEPMOIIEKTPOXUMHUUECKUIA,
¢unbTpanus, HeHTpUPyrupoBaHue. Y paBHEHHUE AJIs pacu€ra CUJIbl IPUTSDKEHUS Kalelb BOJbI B
AIEKTPUUYECKOM TIOJIE.

VYcTpolicTBO M mpUHIMI paboThl anmaparoB AJisi 00e3BOokMBaHUS HePTH. PesepByapbl
orcroitnuku. Orcroitnuku. [logorpeBarenu-nesamyabcaTopbl. INEKTPOAECTUIPATOPHI.

TexHomornueckuii pacy€T OTCTOWHUKOB. YcioBue 3¢G(deKTHBHOrO pasneneHus (a3 B
IPaBUTALIMOHHOM OTCTOWHHMKE. MHUHHMMANBHBIM JAMAMETp OTCTOMHMKA. MuHUManbHas AJIMHA
orcroiiHiKka. CKOpoCTh CBOOOJHOIO M CTECHEHHOI'O OCAXKJEHUS Kalellb BOJbl B OTCTOMHMKAX.
[TpomyckHast ctocOOHOCTh OTCTOWHUKA.

Pazgen 6. TexHomornyeckue cxeMbl YCTAHOBOK KOMILIEKCHOM IOATOTOBKH ra3o0B

HuskoremmnepaTypHele mpoueccel IMOATOTOBKM TIa30B M Ta30BbIX KOHIEHCATOB.
TexHOJIIOTUYECKHUE CXEMBI YCTaHOBOK KOMIUIEKCHOM MOATOTOBKH I'a30B.

Kpurtepun xadectBa mpu mpoMBbICIOBOM MOATOTOBKe raza. Kimaccugukanus npoaykuuu
ra3oBoil mpoMbIIUIeHHOCTH. TpeGoBaHUs K KauecTBY TOBApHOTro rasa. TexHuueckue TpeOoBaHUs
Ha HECTAOWIIbHBII KOHJIEHCAT.

MogenupoBaHue MPOIECCOB JE3TAaHU3AIMH U CTAOMIIN3AIlUK ra30BOI0 KOHJIEHCaTa.



