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1. MACIHHOPT MPOI'PAMMBbI YYEBHOM JUCHUITJIMNHBI
OI1.12 IIpouecchbl H ANNAPATHI

1.1. O61acTh NpUMeHEHUsI MIPOrPAMMbI

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

[Iporpamma y4eOHOW JOUCHUIUIMHBI MOXET OBITh MCIOJIb30BaHA B
JIOTIOJTHUTEIIHHOM npo¢eCCUOHATIBHOM o0pa3oBaHUU TUTST MOBBIIICHUS
KBATU(UKAIUA U TIEPETOATrOTOBKA PAOOTHUKOB MHINEBON MPOMBIIUICHHOCTH 10
cnenuanbHocT 19.02.05 TexHomorust OpoAMIBHBIX IPOU3BOACTB U BUHOIETIHE.

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

1.3. lean u 3aga4u y4eOHOH NUCHHUILVIMHBI — TpeOOBaHHMS K pe3yiabTaTam
OCBOECHMSI Y4eOHOM JUCIHUIIMHBI:

Hean ocBoeHus AucIUILIMHEL «IIpoliecchl u anmapatsh»:

— chopMUpOBaTh y CTYACHTOB IIEJIOCTHOE MPEICTaBICHNE 00 OCHOBHBIX
TEOPETUYECKUX TIOJOXKEHUSIX TEXHOJOTUUYECKUX IMPOIIECCOB; YCTPONUCTBAX U
MPUHIMIIAX JEUCTBUS alllapaToB MUIIEBBIX MPOU3BOJCTB; pacueTax OCHOBHBIX
rapaMeTpOB ammapaToB IHUIIEBBIX MPOU3BOACTB JJisg (GOPMUPOBAHUS OYIYIIErO
CIeIMaINCTa MUIIEBOM OTpaciu B 00JIaCTH MHTCHCU(PUKAIIMU MPOU3BOICTBEHHBIX
MPOIIECCOB, OOECIEUEHUsI BBHIMYCKA  KAYECTBEHHOW TMPOAYKIMH W OXpaHe
OKPYXKarOUIEN CPEJIbL.

OcHOBHBIE 32124 JUCLHUIUIMHBI — HAYYUTh CTYJAECHTOB:

— OCHOBaM TE€OPUH TEXHOJIOTUYECKUX IPOLIECCOB;

~ YCTPOMCTBY W IIPUHLIMIIAM JIEMCTBUS allllapaToB MUIIEBBIX IPOU3BOJICTB;

~ IPAKTUYECKOMY IPUMEHEHUIO TEOPETUYECKUX 3HAHUU B U3yUECHUU
TEXHOJIOTMYECKOTro 000py0BaHuUs OTPACIIH;

~ TIOJIb30BaThCs YUEOHOM U CIIPAaBOYHOU JTUTEPATYPOH.

B pesynapraTe OCBOEHHMS Yy4e€OHON AUCIUIUIMHBI OOYyYarolUMHCSA TOJKEH
yMeThb!

~  OMpEAeNsTh OCHOBHBIE XapaKTEPUCTUKH MAPAMETPOB MEXAHUUECKUX,
I'MJIPOMEXaHUYECKUX, TEIUIOBBIX U MaCCOOOMEHHBIX ITPOLIECCOB;

~ TPOU3BOJUTH PACYET TEXHOJOTUUYECKUX U TEXHUUYECKUX NTapaMeTPOB
IIPOLIECCOB U annaparos;



~ 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
AUCHUNITHHBI:
MaKCHMaJbHOU yueOHON Harpy3ku oOydaromierocsi 133 yaca, B TOM uucie:
00s13aTENPHON ayIUTOPHOU y4eOHOH Harpy3ku oOydaromierocs 93 vaca;
CaMOCTOATEILHOM paboThl oOy4Jaromierocs 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
1 cem. — konmp.
Umoecosas ammecmayus 6 ghopme (ykazamvw) paboma;
2 ceM. - IK3aMeH




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.

1 OcHOBBI ruipaBIuku. ['mapocraTuka.

I'mapocraruka. ['uapocTatryeckoe NaBIeHUE U €ro cBOWMCTBA. [IprOOphl M eTUHUIIBI TS U3MEPEHUS TaBJICHUSI.
OcHoBBI JaBnenue abcomoTHOE, N30bITOYHOE U BakyyM. OCHOBHOE ypaBHEHUE rupocTtaTuku. Hekoropoie
THAPOAUHAMMKH. CJIEACTBUSI OCHOBHOTO ypaBHEHUS ruapoctatuku. 3akoH [lackans. ['mapaBauueckuii mpecc.
I'maponuHamuyeckoe gnaBineHue. Pacxox xkuakoctu. CpenHsisi CKOpPOCTh M YpaBHEHHE
HEpa3pbIBHOCTU. ['MIpaBIMYecKUil paguyc U SKBUBAJCHTHbIM nuametp. [[Ba pexuma JIBHXKEHUS
KUAKOCTH. YpaBHeHue bepHymu. IIpakTuueckoe npUMEHEHHE YpaBHEHUA bepHyIuId.
Huarpamma HamopoB. MepHbIe CyKalolue YyCTpoMCTBA. [ MApaBIMYECKUE CONPOTUBIICHUS B
TpybonpoBogax. [lotepu Hamopa. YpaBHEHHUE PaBHOMEPHOTO ABHKEHUS XUAKOCTH. Pacuér
MPOCTHIX TpyOonpoBoaoB. Pacuér cudonnoro tpybonpoBona. [IceBao0KKeHHBIN (KUTISIINI)
CJION.
JlaGopatopHas paboTa 2
OrnpesesieHne peKUMOB ABUKEHUS KUAKOCTH M0 KpUTepuaibHoMy uuciy PeitHombca.
[IpakTryeckoe 3aHsTHE 2
O3zHakoMJIeHHEe ¢ TpUOOpaMu JJis U3MEPEHUS 1aBJICHUSI.
Pa3znea 4. Hacocbl. Bentuasitopsl. Komnpeccopsbl.
Tema 4.1. Copepxanue yueOHOro Marepualia
Kanaccnduxanus 1 Knaccudukanus nacocoB no npuHuuity aevictsus. Hacocsl 00bEMHbBIE U TuHaMudeckue. Harmop,

Hacocos. [lopuHeBble,
HEHTPOOEeKHbIE U
Apyrue HacocChbl.
BenTniasaTops! u

pa3BUBaeMbIil HACOCOM. JlomycTrMast BbICOTa BCAChIBAHUS.

[TopmHeBpIE HAcOCHl, WX MNPUHLOUI JEUCTBHUSA, YCTPOMCTBO, IPOU3BOAUTEIIBHOCTD,
MOITHOCTb. L[eHTpoOekHbIe HACOCHI, UX MPUHLUI ACUCTBUS M YCTPOWCTBO. XapaKTepHUCTUKA
LEHTpOoOEeKHOro Hacoca. Buxpessle, 1ecTepeHHbIE U BUHTOBBIE HACOCHI, X NMPUHLMII 1€HCTBUS

KOMIIPECCOPBDI. u yU[‘pOﬁCTBO.
BenTunatopsl paguanbHble, AUaMETPAJIBHBIE U OCEBBIE, X NIPUHLMN JACUCTBUS U YCTPOUCTBO.
Komnpeccopsl. MHaukaTtopHass auarpamMma HAEadbHOIO IOPIIHEBOrO KoMipeccopa. Pacuer
NPOU3BOAUTENBHOCTH M MOIIHOCTH TOPIIHEBOr0 KoMmrmpeccopa. LleHTpoOexHble U OceBble
KOMIIPECCOPBI, UX IPUHLIUI ICHCTBUS U YCTPOHCTBO.
[IpakTuueckoe 3ansatue 3
N3ydenne yCTpoiCTB pa3aIu4HbIX HACOCOB.
[IpakTnueckoe 3ansTue 4
W3yueHne ycTporcTB KOMIPECCOPOB M BEHTUIISITOPOB.
CamocrosTenbHas pabota o0yJaromuxcs
Hanucanue pedepara o reme: «Vcrnosiap3oBaHue TUIIOBBIX HACOCOB M KOMITBIOTEPOB B OTPACIIN.
Paznea S. Pa3znesieHue HEOTHOPOAHBIX CHCTEM.
Tema 5.1. Coneprkanue yueOHOro MaTepuasa




XapakTepucTuKa

HEOAHOPOAHBIX CUCTEM

U TIPOIECCOB MX

1 OCHOBHBIE 3aKOHOMEPHOCTH OCAXKJICHHUS. Y CJIOBUS PABHOBECHUS I OCAXKAAIOIIEHCS YaCTHUIIBI.
(bWIBTPHI, UX MIPUHIIUN ICHCTBUS U YCTPOUCTBO.

JlaGopatopHas pabota 3

pa3jeseHusl. Omnpenenenne CKOPOCTH OCAXICHUS NIapO00Pa3HBIX YACTHII.
Oca:knenue. [IpakTrueckoe 3aHsTHE 5
dDgoranus. H3ydyeHue yCTpOMCTB OTCTOMHHUKOB.
@uabLTpOBaHME. [IpakTuueckoe 3ansarue 6
N3yueHnne ycTporcTB PHIBbTPOBAHHUSI.
Tema 5.2. Copepxanue yueOHOro Marepuaia
IlepememuBaHnue. 1 [Ipomiecchl mepeMerMBaHus B MHUIIEBBIX TEXHOJOTUsX. [omorenusamus. MexaHuueckoe
O4nCcTKA BO31yXa H nepeMemuBanue. Memanku. Pacxon SHepruM Opud  MEXaHMYECKOM IE€pEeMEIIMBAHUM.
NPOMBIILIEHHBIX HupkynsiuoHHOE, MOTOYHOE U NMHEBMATHYECKOE MepeMmelinBanue. llepeMenmmBanue colmyunx
razos. matepuainos. [Ipuniun paboThl U yCTPONRCTBO MEIIAIIOK i CMECHUTENEH.
Knaccudukanus mnpoueccoB OYHCTKM BO3IyXa W Tra3oB. MexaHWdecKas OYHCTKa Ta3oB.
Orcroiinuku ¥ GunbTpsl. L{UKIOHB U rUApOIUKIOHB. DUIBTPOBaHUE Ta30B. MOKpasi OYHCTKA
ra3oB. DJIEeKTpoourcTKa ra3os. [IpuHuun paboTsl U yCTPONUCTBO alapaToB AJsl OYUCTKU Ta30B.
[IpakTnueckoe 3ansarue 7
M3yueHue yCTpOKCTB JIJIsl OUMCTKHU BO3yXa U MPOMBILIUIEHHOTO rasa.
CamocTtodarenbHas pabota o0ydaromuxcs
[MonGop u wW3ydeHue IOMOTHUTEIBHOTO TEOPETHYECKOr0 MaTepHaiga O pOJIM TMpoLecca OYUCTKH
BO3/lyXa U MPOMBIIUICHHOTO ra3a B PEeUICHUH YKOJIOTMYECKUX MPOOJIeM, COCTAaBICHHE MTPE3CHTAINH B
nporpamme PowerPoint.
Pasnea 6. TemnoBble Npoueccol.
Tema 6.1. Copepxanue yueOHOro Marepualia
OcHoBBI 1 [IpumeHeHne TEIIOBBIX MPOILIECCOB B MUILEBHIX MPOU3BOICTBAX. OCHOBHBIE MOHATHS. CrIoCOObI
TeIionepeIaym. nepeHoca TemwloThl. TemnoBoe wu3nmyuyeHuwe. TerioBoil OGamanc. OCHOBHOE —ypaBHEHHE
OCHOBHBIE teronepeaaun. Koaddumuent termnmonepenaun. TemmonpoBoaHocTs. 3akoH Dypre. KonBekmus.
TeNnJIOHOCUTEH U 3akon Temnootnaun Heiotona. TermoBoe momo6ue. Kpurepun ternoBoro mojgodusi. Temnosoe
TemI000MeHHbIE nonobue B Mmpolieccax TEINIO0TAauu ¢ KoHaeHcanue. [lepenaya temnotsl yepes creHky. Pacuér
anmaparsi. CpeIHEN Pa3HOCTHU TEMIIEPATYD.
Harpesanue, OcHOBHBIE TETIOHOCHTEIH. KJ}aCCI/I(I)I/IKaLII/I}I TeHJ‘IOO6MeHHBIX" anmapaToB. TermnooOMeHHbIE
OXJIaKICHHE, anmapartbl ¢ TpyO4aTol U IIOCKOH MOBEPXHOCTHIO HATPeBa. Pacuér TernnooOMeHHBIX amnmaparos.
nacTepu3amus, DNEKTPUUECKHE HAarpeBaTeNM, UX YCTPOMCTBO M NPUHIUN JICHCTBUSL.
CTepHIM3AMHSL. JlaGopaTtopHas pabota 4

Omnpenenenne k03P hUIIMEHTA TEIJIONEpeIadH.

[IpakTuueckoe 3anarue 8
PacueT cpeaHeil pa3HOCTH TeMHIeparyp.




[IpakTnueckoe 3ansarue 9
PacueT K0)KyXOTpyOHOTO TEeTJI000MEHHHKA.

CamocrosiTenpHas paboTa 00yJaromuxcs
[MonGop u wu3yuyeHHE MOMOJHHUTEIHFHOTO TEOPETUYECKOr0 Marepuasia IPOIECcCOB HArpeBaHMUs,
OXJIQXKJICHUS], TACTePHU3aIHs M CTEPUIIN3ALHSI, TIOATOTOBKA JIOKJIAJIOB.

Tema 6.2. Copepxanue yueOHOro Marepuasa
BoinapuBanmue. 1 OcHOBHBIE CBEJIeHHsS IO BblIapuBaHUIO pacTBopoB. I[Ipoctas Beimapka. Pacuér mpocrtoit 2
BbIapku. MHOTOKopnycHas Bblllapka. J[Bukymias cuia mporeccoB BblllapuBaHus. OCHOBHBIE
THIIBI BBIIAPHBIX allapaToB. BellapHbIe armaparsl ¢ TEIUIOBBIM HACOCOM.
[Ipakruyeckoe 3anstue 10 2
M3ydyeHue OCHOBHBIX TUIIOB BBINAPHBIX AllIapaTOB.
Tema 6.3. CopepxaHue yueOHOro Marepuala
Konpaencanus. 1 OO6nacTp mpuMeHeHus1 mporeccoB KonaeHcauun. Konpencaropsl cmemenus. [lopsimok pacuéra 2
IPOTUBOTOYHOI'O KaCKaIHOIO KOHAEHCATOpa CMELLICHHUSI.
[IpakTuueckoe 3anarue 11 2
H3ydeHue ycTpoicTB KOHAEHCATOPOB.
Tema 6.4. CopepxaHue yueOHOro Marepualia
XoJs10AnabHbIE 1 [lpumenenre xoJoAa B MHILIEBBIX MPOU3BOJACTBAX. TeOpPETHUYECKHUE OCHOBBI MOIYyUCHHUS 2
MPOLECCHI. HCKYCCTBEHHOI'O X0JI071a. XOJOAWIbHBIE areHThl U UX cBoicTBa. Kiaccudukanus XoaoIuiabHBIX
MamuH. KommopeccroHHBIE  XOJIOAMJIbHBIE MamMHBL. ~ AOCOPOIMOHHBIC, KEKTOPHBIE U
TEPMOAIICKTPUIECKUE XOJIOTMIIbHBIC MAIITUHBL
[Ipaktuyeckoe 3anstue 12 2
W3ydenune cxeM XOJIOAUIbHBIX MAIIUH.
Pazpen 7. MaccooOMeHHbIe PouecChl.
Tema 7.1. CopepxaHue yueOHOro Matepuala
OcHoOBBI 1 MaccooOMeHHBIE TPOIIECCHl B MUIIEBBIX MPOU3BOCTBAX. JIBMXKYIIasi CHila MacCOOOMEHHBIX 2
macconepenaqyn. Tumnbl npomeccoB. OCHOBHOE ypaBHeHHE Maccomepenaun. KoaddumueHT Maccorepeaayu.
KOHTAKTHBIX Juddysus. 3akon Puka. Kosddumuent monekynsapHoit nuddysun. KoHBEeKTUBHBIN TEPEHOC
yCTpoiicTB BemiecTBa. Jmarpamma paBHoBecus. MarepuanbHblii OanaHc mMaccooOMeHa. YpaBHeHHE paboueit
MaCCO0SMEHHLIX nuHud. OcobeHHOCTH MaccooOMeHa Ha rpaHuue pasjena ¢as. 3akoH Maccooraadu Illykapesa.
anmaparos. Bripaskenne xoduimeHTOB Maccornepeaaun uepe3 KodPPHUIMEHTH MaccooTaaur. AHAIOTHS B

MIEPEHOCE TEIJIOTHI U MACCHI.
Omnpenenenne ko3¢p¢unuenta maccoorgauu. CTpyKTypa U paclpesieleHue BpeMEHHU
npeObIBaHus B anmapare. Mozenu ABMKEeHUs TIOTOKOB.
YCTpolcTBO MacCOOOMEHHBIX ammnaparoB. AmNmapaThl KOJIOHHOTO TuMA. ['OpU30HTalbHBIE U
HaKJIOHHBbIE ammaparbl ¢ MEePeMEUIMBAIOIMIUMU U  TPAHCHOPTUPYIOIIUMH  yCTPOMCTBaMH.
HacaﬂquHe KOJIOHHBEI. THITBI HaCcaJoK. TapeﬂbanHe KOJIOHHHI. CI/ITLIaTBIG, KOJITIAYKOBBIC U
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| KIIAITAaHHBIC TAPCIIKH.

CamocrosTenbHas pabota o0ydaromuxcs 3
[Ipaktuyeckass paborta. CocTaBieHHE aHAJIOTUU TEIUIOBBIX M MAacCOOOMEHHBIX IPOLIECCOB U
IPEACTaBICHHUE B JIEKTPOHHOM BH/JIE.
CamocrosiTenbpHas pabota 00yJaromuxcs
[Ton®op m wm3ydyeHHE AOMONHHUTEIHHOTO TEOPETUYECKOrO MaTepHaja IO OCHOBHBIM KOHTAaKTHBIM
yCTpoHCTBaM MAacCOOOMEHHBIX MPOILIECCOB, TOJITOTOBKA JJOKJIA/I0B.
Tema 7.2. CopepxaHue yueOHOro Marepualia
AOcopOums. 1 AbGcopOuus B muieBbIx mnpousBozacTBax. IlpaBuno ¢a3. PaBHoBecue mpu abcopOuuu, 3akoH 2
Azncopouusi. I'enpu. OOmee u napruanbHoe AaBieHue. 3akoH JlanpToHa. AGcopOeppl € MeXaHMYECKUM
NepeMelBaHieM, IUICHOUHBIH TpyOuaThli M pacHbUIMTENbHBIA abcopbep, abcopOuuoHHas
KOJIOHHA C NCEBOO0KIKEHHBIM CJIOEM, UX YCTPOHCTBO U MPUHLMI paboThl. Pacuér abcopOepos.
AncopOuusi B IMIIEBHIX MPOU3BOJCTBaX. AnicopOeHTrl. PaBHoBecue npu afacopounu. M3orepmbl
copOumu. YCTpOWCTBO M NPHHIMIT PabOTHl KOJOHHOTO a/acopOepa, HEMpepbIBHOIACHCTBYIOIIETO
YTOJIBHOTO a7copOepa IIsi OYMCTKH T'a30B, ajicopOepa ¢ KUmsinmm ciioeM. Pacuér agcopbepos.
[IpakTrueckoe 3ansTue 13 3
M3ydeHue ycTporicTB abcopOepoB U aicopOepoB.
CamocrosTenpHas pabota 00yJaromuxcs
[Ton6op u M3ydyeHHEe AOMOJIHUTEIBHOTO TEOPETHUECKOro MaTepuaia MO CPaBHEHHUIO COPOIIMOHHBIX
IPOLIECCOB, MTOJITOTOBKA JJOKJIAJIOB.
Tema 7.3. Coneprkanue yueOHOT0O MaTepuaa
JKCTpaKIus. 1 DKCTpakIys B MUMIEBBIX MPOHM3BOACTBaX. OCOOCHHOCTH 3KCTParupoOBaHHS U3 TBEPIBIX TeEL 2
PaBHOBecue B npoleccax 3KCTpakuuu. TpeyrospHas quarpaMma. DKCTPAaKTOpPbl IEPUOJUYECKOrO U
HENpepbhIBHOIO  JEHCTBHUS. OpHocTyleHYaToe  JKCTparupoBaHUE. MsHorocrtyneHuaroe
OKCTPAarupoBaHHE C TIEPEKPECTHBIM TOKOM 3KCTpareHta. MHOrOCTyneHYaToe MHpPOTHBOTOYHOE
9KCTparupoBanue. Pacyér sKkCcTpakTopoB.
[IpakTrueckoe 3anstue 14 3
M3ydueHue ycTponuCTB SKCTPAKTOPOB.
CamocrostenbHas pabota o0ydaromuxcs
[Mon®op u wm3yuyeHHE MOMOJHHUTEIHFHOTO TEOPETHYECKOTO0 Marepuana IO CpPaBHEHHUIO IPOIECCOB
9KCTPAarupOBaHUs B CHCTEME TBEPJI0€ TEJIO-KHUIKOCTh U JKUAKOCTh-JKUAKOCTH, ITOJITOTOBKA JTOKJIAIOB.
Tema 7.4. CopepxaHue yueOHOro Marepuala
Kpucraniuzanus. 1 Kpucrammzamust B mumeBbIX  npousBojacTBax. Craamm  kpuctammmzanuu. KuHeTtnka 2
kpucrayumzaiu. Kpucrammmszaropsl. Pacuér kpuctaumsaTopos.
Tema 7.5. Copnepxxanue yueOHOro MaTepuana
Ileperonka 1 Teopernueckue 0OCHOBHI eperonku, Knaccupukanus OMHapHBIX cMecei. 2

U peKTH(PUKAIUA.

Temneparypnass auarpamma. PaBHoBecue OuHapHbIXx cmeceid. Ilpocras  meperonka.
Hednermarop. Pektuduranms. CxeMbl MPOCTOM TNMEPETOHKH M CXeMa PEeKTU(DUKAIMOHHOU
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yCTAaHOBKH. PacueT peKTUPUKALMOHHBIX KOJOHH IS pa3feieHus OWHApHBIX CMeceil.
PexTrdukaiiys MHOTOKOMIIOHEHTHBIX CMECEH.

[IpakTuueckoe 3anarue 15
M3yueHue yCTponCTB MPOCTOM MEPETOHKH.

[IpakTnueckoe 3anarue 16
W3yuyeHne yCcTpoiCTB peKTU(PHUKAIMOHHBIX KOJOHH.

CamocTtosaTenbHas paboTa o0ydaronuxcs
[lonGop u wu3ydYeHHE [OMOJHUTEIBLHOTO TEOPETUYECKOTO0 MaTepuallia pa3iMyHbIX YCTPOMCTB
PEKTH(HUKALMOHHBIX YCTAHOBOK, MTOJIFOTOBKA JIOKJIA/IOB.

Tema 7.6.
Cyuka.

Copepxanue yueOHOTo MaTepuaa

1 [Ipouecchl cymiku B MUIIEBBIX NMPOU3BOACTBaX. Buabl cBsi3u Biaru ¢ marepuainoM. CBolicTBa
BIQXHOTO  Bo3ayxa, I-d-  gmarpamma. Kunermka cymku. BrarompoBomHocTs U
TEPMOBJIArONPOBOAHOCTb. KpUBBIE CYIIKM M KPUBBIE CKOPOCTH CYHIKH. Y paBHEHUE CKOPOCTH
cywiku. IIpogoyKUTENbHOCTh CYIIWIBHOIO Ipouecca. Pacyér KOHBEKTHMBHOM CYILIWJIKH.
KoHBeKkTHBHbBIE, KOHIYKTUBHBIE U CYyOJIUMalMOHHBIE CYyIIMIKU. CyIllka TOKOM BBICOKOM 4acTOTHI U
C IPUMEHEHHEM MH(PPAKPACHBIX JIyUeH.

JlaGopaTtopHnas pabora 5
N3yuenne nHppakpacHOU CYIIKH.

[IpakTuueckoe 3anarue 17
W3yuyenune nuarpammet I-d.

[IpakTrueckoe 3anstue 18
M3ydyeHue yCTpOMCTB CYIIHIIOK.

CamocTtosaTrenbHas pabota o0yydaromuxcs
[Ton6op 1 u3yueHune JOMOJHUTEIHLHOIO TEOPETUUECKOT0 MaTepraa Mo MeKTpohu3nIecKuM METoaM
CYIIKH, TIOATOTOBKA JIOKJIA/IOB.

Hrtoro

133

J1s XapakTepUCTUKN YPOBHS OCBOEHHS yueOHOr0 MaTepualia UCIOIb3yI0TCS CIeLyole 0003HaYeHuUs!:
1. — o3HaKOMUTENBHBIH (Y3HaBaHHE paHEee N3yUCHHBIX O0BEKTOB, CBOHCTB);
2. — penpoIyKTUBHBIN (BBIMOJIHEHHUE AEATEIBHOCTH 10 00pasily, HHCTPYKIMU HIIH 0] PyKOBOJICTBOM)
3. — IPONYKTUBHBIH (IUIAHUPOBAHUE U CAMOCTOATEJIEHOE BBIIIOJHEHHUE JCATEIbHOCTH, PELICHUE TPOOIEMHBIX 3a1a4)
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3. YCJIOBUS PEAJIN3AIIMY YUEBHOM JUCITATLIMHBI

3.1. TpeGoBanuss K MHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHnIo

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.,
IUIAKAThl U MAKETHI [0 COOTBETCTBYIOUIMM TUCIUIUIMHAM, TPa(ONpOoeKTOp, CyIMIbHBINA mKad-1
mT.; PacceB maGoparopusiii PJI 4, Buckosumerp poranumonnsiii bpykdpunpma 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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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 M OLIEHKA PE3YJLTATOB OCBOEHMSI
YYEBHOW JUCHUATIIMHBI

KonTposb M oOleHKa pe3ylnbTaTOB OCBOCHHS YYCOHOM TUCIUILIMHBI
OCYIIECTBIISIETCSL MPENOJABATEIEM B IMPOILECCE IPOBEACHUA MNPAKTUYECKUX
3aHATUA U J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBIOJIHEHUS
0Oy4YaroIMUMUCS UHIUBUAYIbHBIX 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, TCIIJIOBBIX )44 3. KOHTpOJIB 3HAHWUU 110 pe3yibTratam

MacCOOOMEHHBIX ITPOICCCOB; TECTOB

- OPOU3BOJUTL PACUCT TCXHOJOTMYCCKUX M TCXHHUYCCKUX 4

Odopmnenne naboOpaTOpHBIX |
napamMeTpoB MPOLIECCOB M AlNapaTos;

NPaKTUYECKUX 3aHITHH.
- IpUMEHATh  [OJydYeHHble  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, TCIJIOBBIX U MaCCOO6MeHHBIX;

- YCTPOKCTBO M NPUHLUII JEHCTBUS alnapaTos.

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

OOydeHne OO0ydJarONIMXCs C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI IIPHU
HEOOXOJMMOCTH  OCYIICCTBIISIETCS HA OCHOBE aJalTHUPOBAHHOW  paboueit
IporpaMMbl  C  HCIIOJIB30BAHMEM  CIICIMATBHBIX ~ METOJOB  OOydYeHUS U
JTUIAKTHYECKAX  MaTepUaJiOoB, COCTaBJICHHBIX C  y4eTOM  OcCOOEHHOCTEH
NCUXO(U3UYECKOTO PA3BUTHSA, WHIAUBUAYAIBHBIX BO3MOXKHOCTCH M COCTOSHUS
3I0POBbs TAKUX 00ydaromuxcs (00yJaronierocs).

B mensx ocBoeHUs: y4eOHOM MpOrpamMMbl JTUCIUIUIMHBI UHBAIHIAMU U JIUI[AMH C
OrpaHUYCHHBIMU BO3MOKHOCTSIMH 310poBbst Kb uT obecneunBaet:

JUTIS. MHBAJIUIOB W JIMI[ C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 370POBbSI 110 3PCHHMIO:
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pa3MenieHne B JOCTYNMHBIX i OOydYaloImIUXCsl, SBISIOMIUXCS CICHBIMUA WIN
CIIa0OBHUIALIMMH, MECTaX U B aJaNTUPOBAHHON (opMe CIpaBOYHON HMHPOpMAIHH
O pacnucaHuy Y4eOHbIX 3aHSATUN; MPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO
oOyuaroniemycss HEOOXOJMMYIO TOMOLIb; BBIYCK albTEPHATUBHBIX (HOpPMATOB
METOIMYECKUX MaTepUaoB (KpyIHBIM WPUPT WK ayauodaiinibl);

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 OOy4YaloIIUMHCS, TaK U B
OTJENbHBIX TPYMaxX WIN B OTJEIbHBIX OpPraHU3aUAX.
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