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1. MACIHOPT MPOI'PAMMBI YYEBHOU JUCHUITJIMHBI
OI1.12 IIpouecchbl H ANNAPATHI

1.1. O61acTh NpUMeHEHUsI MIPOrPAMMbI

[Iporpamma  y4yeOHON  AMCHMIUIMHBI  SIBJIIETCS.  4YacTbl0  OCHOBHOM
o0pa3oBaTeIbHON MpPOrpaMMbl TMOATOTOBKU CIIECIMAIIMCTOB CPEAHET0 3BeHA B
cootBeTcTBUH ¢ DI'OC mo cnennanbrocTH CITO 19.02.05 TexHomorust 6pouIbHBIX
MPOM3BOJCTB W BHUHOJEIME, YKpPYNHEHHas rpymnmna cheruainbHocted 19.00.00
[TpompbltuieHHAs 9KOJIOTHSI U OMOTEXHOJIOTHH.

[Iporpamma y4yeOHOW JHUCHMIUIMHBI MOXET OBITh HCIOJb30BaHA B
JOTOJHUTENBHOM  MPO(PECCHOHAIBHOM  00pa3oBaHUM s MOBBIIICHUA
KBAUIM(PUKALUA U TEPEnOAroTOBKM PAOOTHUKOB MHILEBOM MPOMBIILIEHHOCTH O
cneruanbHocTd 19.02.05 TexHonorus OpoAUSIbHBIX IPOU3BOJICTB U BUHOACIIHE.

1.2. MecTo y4eOHO AMCUMILIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/IbHOM
NMPOrpaMMbl MOATOTOBKH CIELHAJMCTOB CPEHEro 3BeHAa . JUCLHUIIIMHA BXOAUT B
npogeccuoHanbHbIA yueOHbIN UK «O01enpodeccnoHanbHble JUCIUILIUHBD.

1.3. Heau m 3apaum y4eOHOIl JMCUMILUIMHBI — TPeOOBaHUS K pe3yJbTaTam
OCBOEHMSI Y4eOHOH TUCIUIINHBI:

Hesab ocBoenus qucuuiuinHbl «IIpomecce u anmapaTte:

~ chopMUpoBaTh y CTyAEHTOB LIETOCTHOE MpeICcTaBICHUE 00 OCHOBHBIX
TEOPETUYECKUX TOJOXKEHUSIX TEXHOJOTHUYECKUX TMPOILECCOB; YCTPOMUCTBAX U
MPUHIMIIAX JEUCTBUS aNIapaToB MUIIEBBIX MPOU3BOACTB; PacuE€TaX OCHOBHBIX
napaMeTpoB amnmnapaToB MHUILIEBBIX MPOU3BOACTB MJii (GOPMUPOBAHUS OYyIyLIErO
CHEIUAJIMCTA MUIIEBON OTpaciau B 00JIacTH MHTECHCU(DUKAIIMY MPOU3BOICTBEHHBIX
MpoIecCCOB, OOeCHedYeHus: BBIMYCKAa  KAYeCTBEHHOM MPOJIYKIIMU M OXpaHe
OKPY’KarOLIEN CPEBI.

OcHOBHbIE 3a1a4¥ JUCUUILUINHBI — HAYYUTh CTYJACHTOB:

—~ OCHOBaM TE€OPUH TEXHOJIOTUYECKUX IPOLIECCOB;

~ YCTPOMCTBY W IIPUHLIMIIAM JICMCTBUS alapaToB MULIEBBIX POU3BOJICTB;

~ MPAKTHYECKOMY MPUMEHEHUIO TEOPETUUECKUX 3HAHUU B U3yUEHUN
TEXHOJIOTUYECKOT0 000PYI0BaHUS OTPACIIH;

~ TI0JIb30BAThCSl yUEOHOU U CIIPABOYHOU JTUTEPATYPOH.

B pesynpraTte OCBOCHHS y4eOHON AMCIMUIUIMHBI OOYYarOUTUHCS JOJDKEH
YMeETb:

—  OIIPEIEIATh OCHOBHBIE XAPAKTEPUCTUKH ITAPAMETPOB MEXAHUYECKUX,
TUJPOMEXAHUYECKUX, TEMIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;

— MPOU3BOJUTH PACYET TEXHOJOTUYECKUX U TEXHUUECKUX MMAPAMETPOB
IIPOLIECCOB U aIlapaToB;



~ TPUMEHSTH MOJTYYCHHBIE 3HAHUS B cepe mpodeccnoHanTbHOMI
NEeSATENbHOCTH;

~ OLIEHMBATh JJOCTOBEPHOCTH U MPABUIBHOCTh HHPOPMALIMH.

B pesynpraTe OCBOEHHMS Yy4e€OHON AMCIUIUIMHBI OOYyYarolUHCSA TOJKEH
3HATh!

~ KJIaccu(UKALMIO OCHOBHBIX MPOLIECCOB B COOTBETCTBUM C KOHKPETHOU
OTpacIIbIO MMUIIEBON IPOMBIIUICHHOCTH;

~ CYIIHOCTH IPOLECCOB: MEXaHUYECKUX, TUAPOMEXaHUUECKUX, TEIJIOBBIX U
MacCOOOMEHHBIX;

— YCTPOMCTBO W IIPUHLIUII JECUCTBUS allllapaTosB.

TeXHHUK-TEXHOJIOT TOJKEH 001aJaTh 00WUMU KOMNEMEHYUsMU'

OK 1. IloHumaTh CyIIHOCTh M COLMANBHYIO 3HAYMMOCTH CBOEU Oymayiiei
npodeccuu, MposIBIATh K HEW yCTOMUMBBIA HHTEPEC.

OK 2. Opranus3oBbiBaTh COOCTBEHHYIO JAESTEIBHOCTh, BBIOMPATH THUIIOBHIE
METOJIbl M CIOCOObl BBIMNOJHEHUS NPO(PECCHOHANBHBIX 3a/ay, OLEHUBATh HX
3 PEKTUBHOCTH U KAa4ECTBO.

OK 3. [IpuHuMarh peuieHus! B CTAaHAAPTHBIX U HECTAHJIAPTHBIX CUTYALUSAX U
HECTHU 32 HUX OTBETCTBEHHOCT.

OK 4. OcymiecTBIATh MOKUCK M UCIHOJb30BaHUE UH(MOPMAIIUU, HEOOXOIUMOMN
1t 3(h(PEKTUBHOTO BBHITIOJIHEHUS TPO(PECCHOHATBHBIX 3a71a4, TPO(PECCHOHATBEHOTO
Y JINYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonp3oBaTh WHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B
poecCHOHaNEHOM AESITEIBHOCTH.

OK 6. PaGoratp B KOJUIEKTMBE W KoMaHne, 3(h(EeKTuBHO oOmMAThCA C
KOJUIETaMU, PYKOBOJCTBOM, IOTPEOUTEIAMH.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTh 3a pPa0OTy UJIEHOB KOMAaHJbI
(MOJYMHEHHBIX ), PE3YJIbTAT BHINOJHEHUS 33/ IaHUM.

OK 8. CamocTosTenbHO ONpEnearTh 3agadyud  MpoPeCcCUOHATBHOTO H
JMYHOCTHOTO Pa3BUTHSI, 3aHUMATHCA CaMOOOpa30BaHKEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIIEHUE KBATU(DUKAIIIH.

OK 9. OpueHtupoBartbCsi B YCIOBUSIX YacTOM CMEHBI TEXHOJIOTMH B
npo(hecCUOHATBHOM e TEIbHOCTH.

1.4. PekoMeHayeMoOe KOJHYECTBO YaCOB HA OCBOCHHE NMPOrpPaMMbl y4eOHOM
AUCUHUITUHBI
MaKCHMaJbHOU yueOHOU Harpy3ku oOydatomierocs 133 yaca, B TOM uucie:
00s13aTeIbHON ay TMTOPHON yueOHOM Harpy3ku odydaromerocs 93 yaca,
CaMOCTOATEILHOM paboThl 0Oy4Jaromierocs 40 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM TUCIUTIIVHBI
2.1. O0bem y4eOHO# AUCHUNIUHBI U BBl Y4e0HOH padoThI

Buj yye6Hoil padoThI Qobvem uacoe
MaxkcumaibHasi ydeOHasi HATpy3Ka (Bcero) 133
Oobs13aTesIbHAA ayAUTOPHAA y4eOHAas HaArpy3Ka (Bcero) 93
B TOM YHCJIE:
Jab0paTopHbIE PaOOTHI 14
IPAKTUYECKUE 3aHITHUS 36
CamocrosiTesibHast paboTa o0y4yarouierocs (Bcero) 40
3 cem. — KoHmp.
Umoecosas ammecmayus 6 ghopme (ykazamvw) paboma;
4 cem. - aK3aMeH




2.2. TemaTuyecknii mjiad u cogep:kanue yueoHoi nucuuniaunnsl [IPOIECCHI U AIIITIAPATDBI

HaumenoBanue Conep:kanue y4e0HOTro MaTepuasia, JJabopaTopHble padoThl U MPAKTUYECKUE 3AHATHS, Oo0bem YpoBeHnb
pa3iesioB M TeEM CaMOCTOsITe/IbHAsI padoTa 00yUyaluuxcsi, KypcoBasi padbora (PoeKT) (eciu npedycmompennvl) 4acoB 0CBOEHMS
1 2 3 4
Pazpea 1. OcHOBHBIE MOJIOKEHHUS] U HAYYHbI€ OCHOBBI TMCUUIJIMHBI.
Tema 1.1. Copepxanue yueOHOro Marepualia
OcCHOBHBIE 32aKOHBI 1 | 3akoH coxpaHeHHs MaTepuH. YpaBHEHHE MaTepHAIbHOrO OayaHca. 3aKOH COXPAHEHUS SHEPIrHU. 1 1
u noustusi. CeoiictBa YpaBHeHue sHepreTrdeckoro d6amanca. J[Buxkyias cuia npoiecca. BoipaxeHnue IBIKYIIEH CHUITBIL.
ChIPbS POAYKTOB U PaBHOBecue B cucreme. 3akoHbl IepeHoca Macchl U 3Hepruu. OCHOBHOE KMHETHUYECKOE
noJjy¢adpukartos. ypaBHeHue. Kiaccudukanusa mnpoueccoB mo ABwkylued cuie. [lpomecchl nepuoguueckue u
Metoabl pacuera u HEIpepbIBHbIC, YCTAHOBUBIINECS U HEYCTAHOBUBIINECS.
NMPOEKTUPOBAHUSA
NpoLEeCcCOB
U annaparoB. OCHOBBI
TEOPHUH MOI00HUA.

Pazpnea 2. MexaHH4YecKHe MPOLecchl.

Tema 2.1. Copneprxanue yueOHOro MaTepuaa 2
HN3menbuenne. 1 TeopeTtnueckue OCHOBBI u3MenbueHUs. Kiaccudukanmus mOpOIECCOB HU3MENbYCHUS. 2
CoprupoBanue. N3menpuaromue MamuHbl. Pacd€T mpou3BOAMTENBHOCTH W moTpediasiemMoi momHocTu. [lytn

Oo0padoTka WHTEeHCU(HUKAIIMN U3MENbUCHUS U CHIXKEHUS SHEprosarpar.

MaTepuajioB CoprtupoBanue coinyuux wmatepuanoB. IlpoceuBanue. Curta. IIpou3BOAUTENBHOCTH
AaBJICHUEM npoceuBanusa. CutoBoii ananu3. DHPEeKTUBHOCTH MPOCEHBAHUA. MalIUHBI 17151 TPOCEUBAHMUS.
(mpeccoBanme). [Iimockoe kagaromeecst cuTo, OCHOBBI pacuéta. PacceBsl. bypatel. Tpuepsl. [IHeBMaTnueckoe u
TUJIPABINYECKOE COpPTUpPOBaHME. MAaArHuTHbIE W BJIEKTPOMAarHuTHbIE cemapatopsl. [lyTu
WHTEHCU(HUKAIINY COPTUPOBAHUS U CHIKEHUS dHEpro3arpar.
[IpeccoBanue. Ilpecchl BUHTOBBIE KOP3UHOYHBIE, IIHEKOBBIE, *ITHEBMATHYECKHUE.
dopMoBaHHE IIIACTUHYATBIX MaTepHaloB. MakapoHHBIM 1mpecC. YIIOTHEHHE CBIIYYHX
MaTepuanoB. KapycenabHbli TUCKOBBIM mpecc. Pacuer mpoM3BOAMTENBHOCTH NPECCOB U
notpebasieMoit MmomHocTH. [1yTH MHTEeHCHUKAIMK IPECCOBAHUS U CHUKEHUSI YHEPro3aTpar.
JlabopaTtopHast pabora 1 2 2
Omnpenenenue CTENeHU U3MENIbYEHHs] MaTepHaa.
[IpakTuueckoe 3ansitue 1 2
W3yuenue yCcTpoilCcTB JUlsl U3MENbUEHUS, COPTUPOBAHMSI U TPECCOBAHUSI.
Paznea 3. I'mapoMexaHnyeckHe Mpoueccol.
Tema 3.1. Coneprxanue yueOHOTro MaTepuaa 2




OCHOBBI THAPABIUKH.

OcHOBBI ruipaBIuku. ['mapocraTuka.

I'mapocraruka. TpybonpoBosa. IlceBmooxuKeHHbIN (KUTISIIIUIT) CIIOM.
OcHoBBI JlaGopaTtopHast pabota 2
THAPOANHAMHUKH. OmnpezneneHue pexUMOB ABHKEHHS KHUJIKOCTH IO KpUTEpHalIbHOMY unciay PeifHonbaca.
[IpakTuyeckoe 3aHsTHE 2
O3HakoMJIeHHE ¢ TprOOpaMu JJisl U3MEPEHUS 1aBJICHUSI.
Paznea 4. Hacocsl. BenTnasitopsl. Komnpeccopsl.
Tema 4.1. Coneprxkanue yueOHOro MaTepuasa
Kaacenpuxanus 1 Knaccudukanus HacocoB no npuHuuiy aevictsus. Hacocsl 00bémHbIE U uHaMuueckue. Hamop,

Hacocos. [TopuiHeBbie,
HEHTPOOeKHbIE 1
ApPyrue HACOCHI.
BenTniasATOpsI U

pa3BUBaeMbIii HaCOCOM. JloIyCTHMAas BBICOTA BCACHIBAHMSL.

[lopmHeBpIE HACOCHl, HMX NPUHOUN JACUCTBUA, YCTPOWCTBO, IPOU3BOJUTEIBHOCTD,
MOITHOCTb. L[eHTpoOexkHble HACOChl, X MPUHLUI ACUCTBUS M YCTPOWCTBO. XapaKkTepUCTUKA
LEeHTPOOE)KHOTO Hacoca. Buxpessle, 1IeCTepeHHbIE M BUHTOBBIE HACOCHI, UX MPUHLMUI JEHCTBUA

KOMIIPECCOPBI. U YCTPOMCTBO.
BenTuisitopel paauaibHble, TMaMeTpaabHbIe U OCEBbIE, X MPUHIIMI ACUCTBUS U YCTPOICTBO.
Komnpeccopsl. MHaukaTtopHas aumarpamMma HAEadbHOIO IOPIIHEBOIO KoMmIipeccopa. Pacuer
MPOU3BOJUTEIILHOCTH M MOIIHOCTH TOPIIHEBOro Komrpeccopa. LleHTpoOexHble U oOceBble
KOMIIPECCOPBI, X MPUHLIUI IEHCTBHS U YCTPOMCTBO.
[IpakTryeckoe 3aHsTHE 3
N3ydyeHue yCTpoiCTB pa3Iu4HbIX HACOCOB.
[IpakTnueckoe 3ansarue 4
W3ydeHne yCcTpoKCTB KOMIIPECCOPOB M BEHTUIISITOPOB.
CamocrostenbHas pabora o0ydaromuxcs
Hanwmcanue pedepara no teme: «Mcmonp30BaHne THIOBBIX HACOCOB M KOMITBIOTEPOB B OTPACIIN.
Paznmea 5. Pa3nesienne HEOTHOPOIHBIX CHCTEM.
Tema 5.1. Coneprxanue yueOHOTro MaTepuaa
XapakrepucTuka 1 OcCHOBHBIE 3aKOHOMEPHOCTU OCAXIECHHUA. Y CIOBUS PAaBHOBECHS JUISI OCAXKIAIOIIEHCS YaCTUIIBI.

HEOHOPOJTHBIX CHCTEM
H MPOLECCOB X
pa3aesieHusl.
Ocaxnenue.
daoranus.
DuiIbTPOBaHME.

Cxopocth ocaxnenusi. Kputepuit Apxumena. KpurepuanbHoe ypaBHEHHE OcaKieHHs. Pacuér
CKOpOCTH oOcaxaeHus. Pacu€r nmpou3BOAUTENBHOCTH OTCTOMHUKA. OTCTOMHMKH, UX HPHUHIUII
paboTel u ycTpoiicTBo. OcaKAeHHe B TMOJI€ IEHTPOOSKHBIX CWiI. OTCTOWHBIE M OCAIUTEIBHBIE
ueHTpudyru. Tapenpyatelii cenapaTop, MIPUHIUI pabOTHl U yCTPOUCTRBO.

[Mpunnun daoranuu. Pons "cobuparenei" m meHooOpa3oBarteneil. YCTpOWCTBO M MPUHITUT
JecTBUS anmapara ajs QroTaium.

Hemwxymas cuina ¢uiabTpoBanus. Oco0eHHOCTH (UIBTPOBAHUS TO U3OBITOYHBIM JaBICHHUEM
U moa BakyymMoM. VYpaBHenue [lapcu. VYpaBHeHue ¢uibTpoBaHusi ¢ 00pa3oBaHUEM  CJOS.




OwibTpyromme meperopoakn. Mukpo- u yiaeTpadunbTpanus. [Iporeccst obpaTHOro ocmoca.
Membpanbl u MeMOpaHHble MOAyIH. OunbTpbl. PaMmHBI QUIBTp-TIpecc, TUCTOBOM, MaTPOHHBIMH,
BaKyyMHBI, MEMOpPaHHBIA (PHIIBTPBI, UX TPUHIUI JSHCTBHSI U YCTPOHCTBO.

JlaGopatopHas pabota 3
Omnpenenenue ko3 duuueHTa Tenaonepesayu.

[IpakTueckoe 3ansaTue 5
H3ydyeHue ycTpoMCTB OTCTOMHHUKOB.

[IpakTuueckoe 3ansatue 6
N3yueHnne ycTporucTB PHIHbTPOBAHMUSL.

Tema 5.2. Copepxanue yueOHOro Marepuaia
IlepememuBaHnue. 1 [Tpouecchl mepemMelmIMBaHUs B TMMUIEBBIX TEXHOJOTMAX. [ oMoreHmsamus. MexaHHuYeckoe
O4nCcTKA BO31yXa H nepeMemuBanue. Memanku. Pacxon sHepruM Opu  MEXaHMYECKOM IE€pEeMEIIMBAHUM.
NPOMBIILIEHHBIX HupkyisuuMoHHOE, IOTOYHOE M NMHEBMAaTUYECKOE NepeMelnnBanue. [lepemeninBanye ChlTyunx
ra3os. matepuainoB. [Ipuniun paboThl U yCTPOHCTBO MEIIAIIOK H CMECUTENEH.
Knaccugukanuss mpoueccoB OYMCTKM BO3AyXa M ra3oB. MexaHuYecKas OUYMCTKa TIa3oB.
OtcroitHuku U GUIbTPHI. L{UKIOHBI ¥ THAPOIUKIOHBL. PUILTpOBaHHE Ta30B. MOKpas OYMCTKa
ra3oB. DIeKTpoourcTKa ra3oB. [IpuHuun paboTsl M YCTPOHWCTBO alapaToB AJisl OYUCTKHU Ta30B.
[IpakTnueckoe 3ansarue 7
W3yueHue yCTpoHCTB JUIsl OYUCTKU BO3/LyXa M MPOMBIIIICHHOTO rasa.
CamocTtodaTenbHas paboTa o0ydarouuxcs
[MonGop u wW3ydeHHe IOMOTHUTEIHHOTO TEOPETHYECKOI0 MaTepHuaiga O pOJIM TPoLecca OYUCTKH
BO3/1yXa M NPOMBIIIJICHHOTO I'a3a B PEIICHUH SKOJIOTHYECKUX MPOOIeM, COCTaBIIEHUE PE3EHTAllUU B
nporpamme PowerPoint.
Paznea 6. TenJioBble npoueccsl.
Tema 6.1. Copepxanue yueOHOro Marepuasia
OcHoBBI 1 [IpumeHeHne TEIIOBBIX MPOILIECCOB B MUILEBHIX MPOU3BOICTBAX. OcHOBHBIE MOHATHS. CIOCOObI
TeIionepe avm. nepeHoca TemiIoThl. TemnoBoe wu3nmyuyeHwe. TerioBoil OGamanc. OCHOBHOE —ypaBHEHHE
OCHOBHBIE teronepeaaun. Koaddumuent termmonepenaun. TemmonpoBoaHocTs. 3akoH Dypre. KonBekmus.
TeNnJIOHOCUTEH U 3akoH Temootnaun Heiotona. TermoBoe momo6ue. Kpurepun ternoBoro mogobusi. Temnosoe
TeII00GMEHHbIE nonobue B Mmpolieccax TEINIO0TAauu ¢ KoHAeHcanuei. [lepenaya temnotsl yepes creHky. Pacuér
anmaparsl. CpeHeN Pa3HOCTH TEMIIEPATYD.
Harpesanue, OcHOBHBIE TETIOHOCHTEITH. Kgaccnquaum TeHJIOO6MeHHBIX" anmnapartoB. TemnooOMeHHBIE
OXJIaKICHHE, anmapartbl ¢ TpyO4aTol U MIOCKOH TOBEPXHOCTHIO HATPeBa. Pacuér TernnooOMeHHBIX amnmaparos.
nacTepu3amus, DJeKTpUUeCKUe HarpeBaTely, UX YCTPOMCTBO U IPUHIIMII ICHCTBHS.
CTepHIm3AMHSL. JlaGopatopHas pabota 4

OmnpeneneHne CKOPOCTH OCaXICHUS NIapO00Pa3HBIX YACTHII.

[IpakTuueckoe 3anarue 8




Pacuet cpeaHell pa3HOCTH TEMIEPATYP.

[IpakTrueckoe 3ansiTue 9
Pacuer KO)KyXOTpyOHOTO TEIUIO0OOMEHHHKA.

CamocrosiTenpHas pabota 00yJaromuxcs
[MonOop w w3ydYeHHWE [OMOJHHUTEIHFHOTO TEOPETUYECKOr0 MaTepuaya IPOIECcCOB HarpeBaHMUs,
OXJIQXKICHUSI, TACTEPHU3AIHS U CTEPIIIU3AIIHSI, TOJrOTOBKA JOKJIAJIOB.

Tema 6.2. Copepxanue yueOHOro Marepuaiia
BeinapuBanmue. 1 OcHOBHbBIE CBEJCHHsS IO BbIMapuBaHUIO pacTBopoB. llpoctas Bbeimapka. Pacuér mpocToii 2
BbINIapKU. MHOTOKOpIyCHasi BbIMIapka. J[Bmkymias cuia mporeccoB BeimapuBaHus. OCHOBHBIC
THIIbI BBINAPHBIX allapaToB. BelapHble anmaparsl ¢ TEIIOBBIM HACOCOM.
[Ipaktuyeckoe 3anstue 10 2
M3ydeHre OCHOBHBIX THIIOB BBIIIAPHBIX AIIAPATOB.
Tema 6.3. Coneprxanue yueOHOTro MaTepuaa
Konaencamusi. 1 OO6nacTp mpuMeHeHus1 mporeccoB KoHaeHcauuu. Konpencaropsl cmemenus. [lopsiok pacuéra 2
MIPOTUBOTOYHOT'O KACKaHOTO KOHJICHCATOPA CMEIIICHHSI.
[IpakTuyeckoe 3anstue 11 2
M3ydeHue ycTpoiCcTB KOHAEHCATOPOB.
Tema 6.4. Copepxanue yueOHOT0O MaTepuaa
Xos10A1IbHbIE 1 [lpumenenne xojoAa B MUILEBBIX MPOU3BOJACTBAX. TeOpPETHYECKHUE OCHOBBI MOIYyUEHHUs 2
MPOLECCHI. MCKYCCTBEHHOTO XOJIOZa. XOJOJMIbHBIE areHThl M MX CBOicTBa. Kiaccudukanus XoJoIUIbHBIX
mamuH. KommnpeccuoHHble  XOJNOAMJIbHBIE MAalIUHBL. ~ AOGCOpPOLIMOHHBIE, JKEKTOPHBIE U
TEPMOAJICKTPUUECKUE XOJIOIMIbHBIC MAIIUHBL
[IpakTrueckoe 3anstue 12 2
W3ydenue cxeM XOJIOAUIbHBIX MAIIUH.
Paszpnea 7. MaccooOMeHHBbIe TpoLecchl.
Tema 7.1. Copepxanue yueOHOTO MaTepHrala
OcHOBBI 1 MaccooOMeHHBIE TIPOIIECCHl B MUIIEBBIX MPOU3BOACTBAX. [IBIKyIIas cuiia MacCOOOMEHHBIX 2
macconepeaaun. THIbI nporieccoB. OcHOBHOe ypaBHeHHe Maccomnepenauu. Koadduinuent maccomnepenayu.
KOHTAKTHBIX Hubdysus. 3akon duka. Kosdpdumuent monexymsipuoit nuddyszun. KOHBEKTUBHBIN MEpeHOC
yeTpoiicTn BemecTBa. Jlmarpamma paBHOBecusi. MaTepuanbHbI OaslaHc MaccooOMeHa. YpaBHEHHE pabodeit
MACCOOOMERNLIX muaur. OcoOeHHOCTH MaccooOMeHa Ha rpaHuile paszaena (a3. 3akoH maccoornaun lllykapesa.
ATINApaToB. BripakeHrne K03 UIMEHTOB Maccolepeaaun uepe3 Kod(PPHUIMEHTH MaccoOTaaur. AHAJIOTHS B

HIEPEHOCE TETUIOTHI U MaCChI.
Onpenenenne kodddummenta maccootnaun. CTpykTypa U paclpesielicHHe BpeMEHH
npeOpIBaHus B anmnapate. Moenu ABUKEHHsI TOTOKOB.
YCTpolCTBO MacCOOOMEHHBIX ammaparoB. AMMapaThl KOJOHHOTO TUMA. [ OpU3OHTAbHBIE H
HAKJIOHHBIE anmaparsl ¢ MEPEMENIMBAIOIIMMU W TPAHCIOPTHUPYIOIIMMH  YCTPONCTBAMH.
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Hacanqume KOJOHHBL. THIIBI HacCaJloOK. TapeanaTLIe KOJIOHHBI. CI/ITLIaTBIG, KOJIITa4YKOBBIE H
KJIaITIaHHBIC TApPCJIKH.

CamocTosTenpHas padoTa 00yJarouXcst 3
[Ipaktnyeckast paGorta. CocTaBieHHE aHAJIOTUU TEIUIOBHIX M MAacCOOOMEHHBIX TIPOIIECCOB H
MPECTABICHHUE B JIEKTPOHHOM BHJIE.
CamocrosiTenpHas paboTa 00yJaroImuXxcs
[TonGop M wm3yueHHe AONOIHUTENBHOTO TEOPETUYECKOI0 MaTepualia 10 OCHOBHBIM KOHTAKTHBIM
yCTPOHCTBAM MacCOOOMEHHBIX MPOIIECCOB, MOJITOTOBKA JTOKJIAIOB.
Tema 7.2. Coneprxanue yueOHOro MaTepuaa
AOcopOuus. 1 AbGcopOius B muIeBbIX mpousBoacTBax. IIpaBuno ¢a3. PaBHoBecue mpu abcopOiuu, 3akoH 2
Ancopouusi. I'eapu. O6mee u mapuumanpHOe naBieHue. 3akoH JlambroHa. AOCOpOEphI C MEXaHUYECKHM
NepeMeIIMBaHueM, IUJICHOYHBIM TpyOuaThlii M paclbUIMTENbHBIN abcopbep, abcopOIMOHHAs
KOJIOHHA C TICEBJI00KIKCHHBIM CII0EM, X YCTPOHUCTBO M MPHUHIUI paboThl. Pacuér abcopOepos.
AzcopOuusi B IMIIEBBIX MPOU3BOICTBaX. AncopOeHThl. PaBHOBecue npu afcopoOumu. M3otepmbl
copOrmu. YCTpOHCTBO M NPUHLIMI PabOTHl KOJOHHOTO ajacopOepa, HeNpephIBHOACHCTBYIOIIETO
YTOJIBHOTO ajicopOepa Julsi OYMCTKU Ta30B, ajicopOepa ¢ kumsmuM ciioeM. Pacuér amcopOepos.
[Ipaktuyeckoe 3anstue 13 3
N3yuenue ycTporcTB adbcopOepoB U a1copOepoB.
CamocTosaTrenbHas pabota o0yydaromuxcs
[MonGop u M3ydyeHHE AOMOJIHUTEIBHOTO TEOPETHYECKOTO0 MaTepuaa M0 CPaBHEHHUIO COPOIIMOHHBIX
MIPOILIECCOB, MOJITOTOBKA JJOKJIA/I0B.
Tema 7.3. Copnepxxanue yueOHOro MaTepuana
DKCTPaKIKS. 1 OKCTpaklMs B MHUIIEBBIX MPOU3BOACTBaX. OCOOEHHOCTH 3KCTparupoBaHHUs U3 TBEPIBIX Tel. 2
PaBHOBecHe B mporieccax SKCTpakIMU. TpeyronbHas quarpaMma. DKCTPAKTOPhI MEPUOTUUECKOTO U
HETIPepBIBHOTO  JICHCTBHSI. OpHOCTyTIeHUaTOe  AKCTparupoBaHUE. MHorocTyreHuaroe
OKCTParupoBaHUE C TEPEKPECTHHIM TOKOM SKCTpareHTra. MHOTOCTYNEeHYaToe IMPOTHBOTOYHOE
9KCTparupoBanue. Pacyér skcTpakTopos.
[IpakTrueckoe 3anstue 14 3
M3ydeHue ycTpoUCTB SKCTPAKTOPOB.
CamocTodaTenbHas pabota o0ydaromuxcs
[TonGop M wW3ydeHHe [OMOJHUTENBFHOIO TEOPETUYECKOro MaTepHuaja IO CpPaBHEHHIO IPOLECCOB
9KCTPAarMpOBaHUs B CHCTEME TBEPJI0€ TEIO-KHJIKOCTh U KUIKOCTh-JKUIKOCTh, ITOJITOTOBKA JTOKJIAIOB.
Tema 7.4. Coneprxanue yueOHOTro MaTepuana
Kpucranauzanus. 1 Kpucrayjumszamus B mumieBbIX  npousBoiacTBax. Cramuu  Kpuctawm3anud. KuHeTwka 2
kpuctamnusanuu. Kpuctammmsatopsl. Pacuér KpucTasin3aTopoB.
Tema 7.5. CopepxaHue yueOHOro Marepuala
IHeperonka 1 Teopernueckue ocHOBHI neperonku, Knaccudukanus OWHaAPHBIX CMECEH. 2

Temneparypnass  nuarpamma. PaBHoBecue  OuHapHbIX  cMeced. Ilpoctasi  meperoska.
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U peKTHPUKAIUA.

Hednermatop. Pexktudukanus. Cxembl NpPOCTOH NEPErOHKM M CXeMa peKTU(PUKAIMOHHOMN
yCTaHOBKH. PacueT peKkTUQUKALMOHHBIX KOJOHH JMJid pa3feieHus OHHAapHBIX CMeceil.
PexTrdukaiysi MHOTOKOMIIOHEHTHBIX CMECEH.

[IpakTnueckoe 3anarue 15
M3ydeHue yCTpOWCTB MPOCTON MEPETOHKH.

[Ipaktuueckoe 3ansitue 16
N3ydenue ycTpoicTB peKTU(UKAMOHHBIX KOJIOHH.

CamocTodaTrenbHas pabota o0yydaromuxcs
[MonGop ® w3yueHHE JOMOJHHUTEIBHOTO TEOPETHUECKOr0 MaTepualia pPa3IUYHBIX YCTPOMCTB
PEKTU(UKALMOHHBIX YCTAHOBOK, ITOJIFOTOBKA JIOKJIA/I0B.

Tema 7.6.
Cyuika.

Copepxanue yueOHOro MaTepuala

1 [Ipouecchl cylmku B NUIIEBBIX NMPOU3BOACTBaX. Buabl cBs3u Biaru ¢ marepuanoM. CBolicTBa
BIQXHOrO  Bo3dyxa, I-d-  gmarpamma. Kunetwka  cymkd.  BrmarompoBomHOCTE U
TEPMOBJIAroNpoBOAHOCTb. KpUBbIE CYIIKH M KpUBBIE CKOPOCTHU CYULIKH. YpaBHeHHe CKOpOCTH
cymku. [IpoIOMKHUTENBHOCTh CYIIMIBHOIO Ipouecca. Pacuér KOHBEKTMBHOW CYILIWJIKH.
KonBekTuBHbBIC, KOHAYKTUBHBIE U CYOJIMMAIIMOHHBIE CyMIMIKU. CyIika TOKOM BBICOKON 4acTOTHI U
C IpUMEHEHHEM HH(PaKpaCHbIX JIyUeH.

JlaGopaTtopHnas pabota 5
N3yuenne nadpakpacHO! CYIIKH.

[IpakTuueckoe 3anarue 17
W3yyenue nuarpammsi 1-d.

[IpakTnueckoe 3ansTue 18
H3ydyeHue yCTpOMCTB CYIIMIIOK.

CamocrositenpHas pabota 00yJaromuxcs
[Tox6op ¥ U3ydeHue AOMOIHUTEIBHOTO TEOPETHIECKOr0 MaTepralia 1o IEKTPOPHU3NICCKHM METOIaM
CYIIKH, NOATIOTOBKA TOKJIaJOB.

Hroro
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Jiist XapaKTepUCTUKN YPOBHS OCBOEHHS yueOHOTO MaTepralia HCIOIb3yIOTCS cIeyolie 0003HaYeHUS:
1. — o3HaKOMUTENBHBIH (Y3HaBaHHE PaHEe N3yUCHHBIX O0BEKTOB, CBOICTB);
2. — penpoIyKTUBHBIN (BBIIOJIHEHHUE AEATEIBHOCTH 10 00pasily, HHCTPYKIMU HIIH 10l PyKOBOJICTBOM)
3. — IPOJYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSATEIILHOE BBHITIOJHEHHUE JICITEIEHOCTH, PENICHUE TPOOJIEMHBIX 3a]1a4)




3. YCJIOBUS PEAJIN3AIIMY YUEBHOM JUCITATLIMHBI

3.1. TpeGoBanuss K MHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecre4eHnIo

Ayn. 2401 KabuHeT nporieccsl U arnmapaThbl

VYyeOHas mebenb Ha 28 mOcaJOYHBIX MECT, pabouee MECTO MpenojaBaTes, 10CKa MEJIoBas-
2mr., TpuOyHa 1mT., TUTaKaTHUNA 2IT., MKad KHWKHBIA 21T., CTOJ TOA HpUOOpHI 3IIT.,
IUTAKaThl U MAKETHI [0 COOTBETCTBYIOUIMM TUCIUIUTMHAM, TPa(ONpOeKTOp, CyIMIbHBINA mKag-1
mT.; PacceB maGoparopusiii PJI 4, Buckosumerp poranmonssii bpykdunpma DV2T,
Anamuzarop Brnaxsnoctd; MX-50Llentpudyra maboparopuasllJIH-16, Anamutnueckue
snektponHsie Bechl Pioneer ;Kommerorep mpenogaBarenss Lenovo Intel Core i3-2100 CPU
3.1GHz c¢ wmonutopom Acer V193; Ilpoektop SANYO c »skpanom Media; Ilepedenn
JUIIEH3UOHHOTO TIporpamMmMHoro obecrieuenus: Microsoft Windows Professional (KOHTPAKT
Ne 244/20 «26» uronst 2020 1, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26»
utons 2020 r), 7-Zip (freeware).

3.2. UndopmanuoHHoe odecrieueHre 00ydeHust
IlepeyeHbr pekoMeHAYeMbIX Y4eOHbIX wu3aaHuii, MHTepHeT-pecypcoB,
JTONOJIHUTEJIbHOM JIUTEPATYPbI

Ta6muma 1 — ObecrieueHre JUCIUTUIMHBI YY€OHBIMU U3TaHUSIMHU

KHuroooecneyeHHOCTH

Bubanorpaguyeckoe onuCaAHUE U3JAHHS OcHoBHasi1/ Kopo
(aBTOp, 3ar/1aBHe, BH]I, MECTO U IO H3AAHHUS, | JONOIHUTEILHAS 3. B Gaiy | D TCKTPOHHEI
KOJIL. CTp.) JuTeparypa -5 NN e pecypebt
patyPa | coeray
[Menesuna, JI. . OCH 99

Iporecch! u anmnapatsl : yueOnuk / JI.®.IleneBuna,
H.1.ITummnenkoN3a. 2-e, ucnp. - Cankr-IlerepOypr
[v np.] : JTans, 2020. - 330 c. : wr.(Y4eOHUKH TS
By30B. CrienimanbsHas auteparypa) (Cpemnee
npodecCHOHAIBHOE 00pa30BaHUe).

['me3mumnoBa, A. U. OCH ObC Opaiit
[Iporecchl U ammapaThl MAMIEBEIX TPOU3BOJICTB :
'YueOnuk u npakrukym st CI1O / T'He3annosa A. 1.
— 2-e u3., Iep. u 01 .— DJIEKTPOH. JIaH. —
Mockaa : UznatensctBo IOpaiit, 2019 .— 270 c.

Kypoukus, A. A. OCH OBC IO0paiit
O06opyI0BaHKE TIepepadaThIBAIOIINX IPOU3BOJICTB.
PacturensHoe coipbe : Yueonuk s CIIO /
Kypoukur A. A., lllaGyposa I'. B., Baiikun C. B.,
Kyxaper O. H. ; mox o6, pen. Kypouknna A.A. —
2-e W31, UCTIP. U 1011 .— DJIEeKTPOH. JaH. — MockBa
: UsmatensctBo IOpaiit, 2019 .— 446 c.

Bunapos, A. 1O. oIt ObC IOpaiit
[poriecchl u anmaparbl OHOTEXHOJIOTUH:
(hepMEHTAIIMOHHBIC annapaThl . Y4eOHOe Mocooue
st By30B / mox pen. beikoBa B.A. — 2-e uzn., ep. u
mor .— DIeKTpoH. naH. — MockBsa : M3maTeinsCcTBO
FOpaiit, 2019 .— 274 c.

Komesoi, E. I1. Mo DbC IOpaiit
TexHonornueckoe 000pyA0BaHUE MUIIEBBIX
Npou3BOACTB. PacueTHblil mpakTUkyM : YueOHOe
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https://www.biblio-online.ru/bcode/431495
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2716&TERM=%D0%9A%D0%BE%D1%88%D0%B5%D0%B2%D0%BE%D0%B9,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%9F%D0%B0%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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rmocooue Jlng CIIO / Komesoii E. I1. — 2-¢ u3n.,
MCIIP. ¥ 0T .— DJIEeKTPOH. JaH. — MOCKBa :
M3natenscTBo FOpaiit, 2019 .— 203 c.

Kacesanos, I'. 1. Mo ObC Opaiit
TexXHOIOTUY MHUIIEBBIX MPOU3BOACTB. CYIIKa CBIPHS :
'YuebHoe mocodwue s CITO / KacesHoB I'. 1.,
Cemenos I'. B., I'punikux B. A., Tpostnosa T. JI. — 3-
e W31, UCTIP. U J0M .— DIEKTPOH. 1aH. — Mocksa :
M3narenscTBo FOpaiit, 2019 .— 113 c.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUYEBHOI
JUCLUITINHBI

KonTposb M oOleHKa pe3ylnbTaTOB OCBOCHHS YYCOHOM TUCIUILIMHBI
OCYIIECTBIISIETCSL MPENOJABATEIEM B IMPOILECCE IPOBEACHUA MNPAKTUYECKUX
3aHATUW U J1Ta0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBIIOJIHEHUS
0Oy4YaroIKUMUCS UHIUBUAYJIbHBIX 3aIaHUH.

Dopmut u Memoowt
KOHMPOA U OUEeHKU
pe3yrbmamos 00yueHus

Pes3ynvmamut 00yuenusn
(oceoennvle ymenus, yceoeHHble 3HAHUA)

YMmern:
- OIpeaciiiATh OCHOBHBIC XapaKTCPHUCTUKHU IapaMETpOB 1. UtoroBas KOHTPOJbHAA pa60Ta.
MCXaHHUYCCKHX, THAPOMEXAHNYCCKUX, TCIIJIIOBBIX u 3. KOHTpOJIB 3HAHWUU 110 pe3yibTratam

MacCOOOMEHHBIX ITPOLCCCOB; TECTOB

- NPOM3BOJUTH PACUET TEXHONOTHYECCKHX M TEXHHYECKHX | 4
apaMeTpOB NPOIIECCOB U aNMapaToB; '

OdopmiteHne  J1abOpaTOPHBEIX U

MPAKTUYECKUX 3aHATUIH.
- IpUMEHATh  [OJIyYeHHble  3HaHMA B cdepe

npodeccHoHaIbHON NeSTENHHOCTH;

- OLEHMBAaTh  JOCTOBEPHOCTh W  MPaBHIBHOCTH
MHQOPMAIHH.

3HaTh:

- KHaCCI/I(I)I/IKa]_[I/IIO OCHOBHBIX IMPOLECCOB B COOTBECTCTBUU C
KOHKpCTHOfI OTpaciibro MHUILEBOM IMPOMBIIIIJICHHOCTH;

- CYHUIHOCTb MIpOLCCCOB: MEXaHUYCCKHX,
TUAPOMEXAHNYCCKUX, TCIIJIOBBIX U MaCCOO6MeHHBIX;

- YCTPOKCTBO M NPUHLUII JEHCTBUS alnapaTos.

5. OCOBEHHOCTH OCBOEHUA JUCLHUIIJIMHBI 1151 UHBAJIM10OB
N JINL C O'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 310POBbs

OOyuenue OO0ydYarIMXCAd C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI TIPHU
HEOOXOJMMOCTH  OCYIIECTBIAETCS HAa OCHOBE aJalTHPOBAHHOW paboueit
IporpaMMbl  C  HUCIOJIb30BAHUEM  CICIHAIBHBIX ~ METOJOB  OOydYeHUS U
TUAAKTUYECKAX  MaTepHalioB, COCTaBICHHBIX C YYETOM  OCOOCHHOCTEH
NICUXO(PU3NIECKOTO PA3BUTHSA, WHAUBUAYATHHBIX BO3MOXHOCTEH M COCTOSIHHS
3I0POBbS TAKUX 00ydaromuxcs (00yJaronierocs).

B mensix ocBoeHus yuyeOHOW MpOrpaMMbl TUCIUILTMHBI WHBATUAAMU U JIUIIAMH C
OTPaHUYCHHBIMU BO3MOXKHOCTSAMU 3710poBbsi Kb uT obecneunBaer:

JUTSI HHBAJIMIOB U JIUI] C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMH 3JI0POBbBS 10 3PCHHUIO:
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pa3MenieHne B JOCTYMHBIX i OOyYaroIIUXCsl, SBISIOMIUXCS CICTBIMUA HIIN
CIIa0OBHUIALIMMH, MECTaX U B aJaNTUPOBAHHON (opMe CIpaBOYHON HMHPOpMAIHH
O pacnucaHuy Y4eOHbIX 3aHSATUN; MPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO
oOyuaroniemycss HEOOXOJMMYIO TOMOLIb; BBIYCK albTEPHATUBHBIX (HOpPMATOB
METOIMYECKUX MaTepUaioB (KpyNHbIN WIPUPT WK ayauodaiibl);

JUI MHBAJIUIOB U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 37J0POBbS 1O CIIyXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIEHUE HHPOPMAIIHH;

JUI MHBAJIMUJOB U JIML[ C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU 37J0POBbS, UMEIOLINX
HapylIeHUs OIIOPHO-/IBUTaTEIBHOTO anmapara: BO3MOKHOCTb
OecCIpensITCTBEHHOT'O JIOCTyIa 00y4YaloUIMXcs B y4eOHbIE MOMEIIEHHUS, TyaleTHbIE
KOMHATBI U IpyTUe MOMEIICHUS, a TaKXKe MPeObIBaHUE B YKa3aHHBIX MIOMEIICHUSIX.
Oo6pazoBaHue 00y4arOUIMXCs ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBBSI MOYKET
ObITh OPraHMW30BaHO KaK COBMECTHO C JPYTMMH OOy4YaloIIMMHCS, TaKk U B
OTJENbHBIX TPYMaxX WIN B OTJEIbHBIX OpPraHU3aUAX.
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