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1. HACHOPT IPOT'PAMMBI YYEBHOU JUCHUITJINHBI
OI1.12 Ilpouecchbl M AaNNAPAThI

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma  y4eOHOM  AMCUMIUIMHBI  SIBJIIETCA  YacTblO  OCHOBHOM
o0pa3oBaTeIbHOM MpPOrpaMMbl TMOATOTOBKH CHELMAIUCTOB CpPEJHEr0 3BEHA B
cootBercTBUM ¢ PI'OC no cnenuansaoctu CIIO 19.02.05 TexHonorus OpoInuIbHBIX
MIPOU3BOJACTB M BHUHOJENINE, YKpyHmHEHHas rpynna cnenuainsHocTerd 19.00.00
[IpoMbllIIeHHAS SKOJIOTUS U OMOTEXHOJIOTUH.

[Iporpamma y4yeOHOW JUCUMIUIMHBI MOXET OBbITh HCIHOJIb30BaHA B
JOTIOTHUTENIBHOM — TpodeccMoHambHOM  00pa3oBaHMM  JJIsl  TOBBILICHUS
KBaJIM(UKALMU U TIEPENOATOTOBKA PAOOTHUKOB MHUINEBOM MPOMBIIUIEHHOCTH IO
cnenuanbHocTd 19.02.05 TexHonorus OpoAMSIbHBIX TPOU3BOACTB U BUHOIEIHE.

1.2. MecTo y4eOHOM AMCUMILIMHBI B CTPYKType OCHOBHOM 00pa30BaTelbHOM
NMPOrpamMMbl MOATOTOBKH CIENMATUCTOB CPeHEro 3BeHa: JUCLUUILUIMHA BXOAUT B
npodeccruoHanbHbIN yueOHbIH UK «O01enpodeccuoHanbHble TUCIUILITHHBDY.

1.3. Heau u 3aga4u y4eOHOH AUCUMILUIMHBI — TPeOGOBaHUsSI K pe3yJibTaTam
OCBOEHHUS Y4eOHO! TMCIUTIAHBI:

Heab ocBoeHus aucuuiuinibl «lIpoueccsl u annapaTsb):

~ chopMHpOBATh y CTYACHTOB LIEJIOCTHOE MIPEACTABICHHUE 00 OCHOBHBIX
TEOPETUYECKUX IMOJOKEHUAX TEXHOJOTMYECKUX IIPOLECCOB; YCTPOMCTBaX U
OpUHLKNAX JEHCTBUS annapaToB MHUIIEBBIX MPOM3BOJCTB; pacueTax OCHOBHBIX
napamMeTpoB alMapaToB MUIIEBBIX MPOU3BOACTB I (POPMUPOBAHMS OYIYIIETO
CHEIUANNCTA MUIIEBON OTpaciu B 00J1aCTU MHTEHCU(DUKAIIUU TTPOU3BOJACTBEHHBIX
IPOIECCOB, OOECNEYeHHs] BBIMYCKA  KAuYeCTBEHHOW TIPOAYKIIMM M OXpaHe
OKPY’KAIOIIEN CPEBI.

OcHOBHbIE 32124 ¥ JTUCLHHUILUIMHBI — HAYYUTh CTYACHTOB:

—~ OCHOBaM TE€OPHUU TEXHOJIOTMYECKHUX MPOLECCOB;

~ YCTPOMCTBY W IIPUHIIMIIAM JEHCTBUS alapaToB IMUIIEBBIX IPOU3BOJCTB;

— IPAKTUYECKOMY NMPUMEHECHUIO TEOPETUUECKUX 3HAHUN B U3yUYECHUU
TEXHOJIOTUYECKOTO 000PYI0OBAHUS OTPACIIH;

— T0JIb30BAThCSl YUEOHOU U CIPABOYHON JTUTEPATYPOH.

B pesynpraTe oOcCBOCHHS y4eOHOW AMCIUIUIMHBI OOYYAIONIUHCS TOJDKEH
YMETh!

~  OIpEIEeNATh OCHOBHBIE XaPAKTEPUCTUKHU NTAPAMETPOB MEXaHUYECKUX,
TUAPOMEXaHUYECKHX, TETUIOBBIX K MACCOOOMEHHBIX TIPOIIECCOB;

— TMPOU3BOJAUTH PACYET TEXHOJOTUYECKUX U TEXHUUECKUX MTAPAMETPOB
MIPOLIECCOB U aIapaTos;



~ TPUMEHSTH NOJYYEHHbIE 3HaHUS B cepe MpodhecCcuoHaIbHON
NEeATEIbHOCTH;

~ OLICHMBATh IOCTOBEPHOCTh U MPABUIBHOCTh HHPOPMALIUU.

B pesynbraTe OCBOEHMS Y4eOHOM AUCHUIUIMHBI OOYyYarOUIUHCA JOJKEH
3HATH!

~ KJaccu(UKaIMI0 OCHOBHBIX MPOLECCOB B COOTBETCTBUM C KOHKPETHOM
OTpaCIIbIO MUIIEBOM MPOMBIIICHHOCTH;

~ CYIIHOCTb NPOLIECCOB: MEXaHUYECKUX, THIPOMEXAHUYECKHX, TEIJIOBBIX U
MacCOOOMEHHBIX;

— YCTPOMCTBO W IIPUHLIUII ACHUCTBUS alllapaTos.

TeXHUK-TEeXHOJIOT TOKEH 00J1a0aTh 00WuUMU KOMREemMeHYUsMU:

OK 1. IloHumaTh CYIIHOCTh M COLMAJBHYIO 3HAYMMOCTH CBOEH Oymyiiei
npodeccuu, MPosIBISTh K HEH yCTONYHMBBIN HHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIHHOCTh, BBHIOMPATh THUIIOBHIC
METOABl U CIOCOOBI BBIMOJHEHUS NPO(ECCHOHATBHBIX 3a1a4, OIEHUBATh HUX
3¢ PEeKTUBHOCTH U Ka4eCTBO.

OK 3. [IpuauMarhk pemieHusi B CTAaHAAPTHBIX U HECTAHJAPTHBIX CUTYyaIUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisATh MOUCK M UCHOJIB30BaHUE MHPOPMALIMK, HEOOXOAMMOM
7U1s1 9 (HEKTUBHOTO BBITIOTHEHUS MTPOPECCHOHANIBHBIX 3aj1a4, MPOGEeCCHOHATIBHOTO
Y JINYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBaTh MHGDOPMAIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOTUH B
npodeccuoHaIbHOM 1eITeTbHOCTH.

OK 6. PaGorarh B KOJUICKTMBE W KoMmaHie, A((eKTHUBHO o0OIaThCS C
KOJUIEraMu, pyKOBOJICTBOM, MOTPEOUTEISIMU.

OK 7. bpatb Ha cebsi OTBETCTBEHHOCTh 3a palOOTy YJICHOB KOMAaH/IbI
(TOTYMHEHHBIX), PE3YIbTAT BHIMOTHEHUS 3a/IaHUN.

OK 8. CamocrosTenbHO ONpENeNIaTh 3aaadyd  MPOoPEeCCHOHAIBHOTO H
JUYHOCTHOTO PAa3BUTHUSA, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO3HAHHO IJIAHUPOBATH
MOBBIIIIEHUE KBAUTU(DUKAIIUH.

OK 9. OpueHtupoBaTbcsi B YCIOBHUSX YacTOM CMEHBI TEXHOJOTHIl B
poecCHOHaNBHOM IS TEIIbHOCTH.

1.4. PexkoMeHayeMoe KOJIMYECTBO YACOB HA OCBOECHHE NMPOrpaMMbl y4eOHOI
AUCHUNTHHBI:
MaKCHMAaJIbHOHM yueOHOU Harpy3ku odyuyatomerocs 133 gaca, B Tom uucie:
00s3aTENbHON ayIUTOPHON y4eOHOM Harpy3ku oOydatomierocst 93 gaca,
CaMOCTOATETHHOM paboThl oOy4daromierocs: 40 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOHN JUCIUIJIAHBI
2.1. O0bem yueOHOI IUCHUILUIMHBI M BUbI Y4eOHO# padoThI

Bup yueOHoM padoThI Oovem uacos
MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 133
Oo6s13aTes1bHAA AYAUTOPHAA yueOHAsi HATPY3Ka (BCero) 93
B TOM YHCIIE:
nabopaTtopHbie pabOThI 14
NPAKTUYECKUE 3aHATUS 36
CamocrosiTesqibHas paboTa o0yyarierocs (Bcero) 40
1 cem. — koump.
HUmoecosas ammecmayus 6 popme (yxazamo) paboma;
2 cem. - dDK3aMeH




2.2. TemaTuueckuii njian u coaep:xxkanue yueonoi nucunmiunasl IPOIECCHI U AIIITAPATBI

HaunmenoBanme Conepxxanue y4eOHOro MaTepuaJa, JJadoparopubie padoThl U NPAKTHYECKHE 3AHATHS, O0bem YpoBenb
pa3aesioB M TeEM CaMOCTOsITe/IbHAsA padoTa o0yuaoumxcs, KypcoBasi padbora (IPoeKT) (eciu npedycmompennvl) 4acoB OCBOEHUS
1 2 3 4
Pazneu 1. OcCHOBHBIE M0JI02KEHUS M HAYYHbIE OCHOBBI JUCIUNJIMHBI.
Tema 1.1. CopepxaHue yaeOHOTO MaTepralia
OcHOBHBIE 32AKOHBI 1 | 3akoH coxpaHeHUs MaTepUH. YpaBHEHHE MaTepHAJIBHOTO OanaHca. 3aKOH COXpPAHEHUs SHEPrHH. 1 1
u nousitusi. CeoiicTea VYpaBuenue sHeprerudeckoro dananca. J[pwkyias cuia npoiecca. BeipakeHue IBUXKYIIEH CHUITBI.
ChIPbSI MPOAYKTOB U PaBHOBecue B cucrteme. 3aKoHBI IepeHoca Macchl M 3Hepruu. OCHOBHOE KHHETHUYECKOE
noJygadpuxkaros. ypaBHeHue. Kraccudukaius mporieccoB mo aBwkymied cuie. [lporecchl mepuoguueckue u
MeTtoabl pacuera u HETPEPHIBHBIC, YCTAHOBUBIITMECS U HEYCTAaHOBUBIITUECS.
NMPOEKTHPOBAHUS
NpoLeccoB
U annaparoB. OCHOBBI
TEOPHUH MOX00HS.

Pasznen 2. MexaHn4yecKHe Mpouecchl.

Tema 2.1. CopepxaHnue yueOHOro Marepuaia 2
H3menbuenne. 1 Teopernueckue ocHOBBI u3MenbueHus. Kiaccudukanus mnpoueccoB H3MeENbUYeHUS. 2
CoprupoBaHue. N3menpuaronue mMamuHbl. PacuéT mMpow3BOAUTENHLHOCTH M MOTpedaseMoir MomHocTh. [lytn

O0paboTka MHTeHCU(DUKAIIUU U3MENIbUCHUS U CHUKEHUS SHeprosarpar.

MaTepuajioB CoprupoBanue ceinyuux wmarepuanoB. [IpoceuBanme. Cura. IIpou3BoaUTENbHOCTH
AaBJIeHHEM npoceuBanus. CutoBoil ananus. pPeKTUBHOCTH MpocerBaHus. MalluHbI 171 TPOCEUBAHMUS.
(npeccoBanme). [Inockoe kauaronieecss cuTo, oCHOBBI pacuéra. PacceBbl. bypatsl. Tpuepsl. [IHeBMaTH4eckoe u
TUJPABINYECKOE COPTUpPOBaHME. MarHuTHBIE M D3JIEKTPOMarHuTHBIE cemapaTtopel. [lytu
MHTEHCU(UKAIIUU COPTUPOBAHUS U CHUKEHUS SHEPro3arpar.
[IpeccoBanue. IIpeccsl BHUHTOBBIE KOP3MHOYHBIE, IIHEKOBBIE, °IMHEBMATUYECKHE.
dopMoBaHHE IUIACTUHYATBIX MaTepuanoB. MakapoHHBIM Tmpecc. YIUIOTHEHHUE CBHIMYYUX
MarepuanoB. KapycenpHbIil JUCKOBBIA mpecc. PacdeT mpou3BOJUTENBHOCTH MPECCOB H
notpednsieMoit MomHoCTHU. [IyTu MHTEeHCHUKAINK IPECCOBAHUS U CHUKEHUS SHEProsarpar.
JIaGopatopHas pabota 1 2 2
OrnpezeneHre CTENEeHN U3MEIbUYSHHS MaTepHaa.
[IpakTuueckoe 3ansitue 1 2
N3yuenue ycTpolcTB Isl M3MENbUYEHUsl, COPTUPOBAHUS U IPECCOBAHMSL.
Paznea 3. I'mapomexaHuyecKkHe Mpoueceol.
Tema 3.1. Cogepxanue yueOHOTO MaTepHuala 2




OcHOBBI r'uaApaBJINKHA.

OcHoBbl ruipaBiuky. ['uapocraruka.

I'mapocraruka. I'uapocraTrueckoe naBiieHUE U ero CBOWCTBa. [IprOOpBI M eTMHUILIBI TS U3MEPEHHS 1aBICHUSL.
OcHoBBI JlaBnenue abcomOTHOE, N30BITOUHOE U BakyyM. OCHOBHOE ypaBHEHHE TMpocTaTuK. HekoTopsie
THAPOJIMHAMMKH. CJIEJICTBUSI OCHOBHOI'O YpaBHEHHS ruapocTatuku. 3akoH [lackans. 'mapaBnuueckuii mpecc.
I'unpoounamuueckoe nasieHue. Pacxox xuupkoctu. CpenHsisi CKOPOCTb U ypaBHEHHE
HEPa3phIBHOCTH. ['MIpaBIu4eckuil paguyc W SKBUBAJICHTHBIM auamerp. [[Ba pexuma IBHKEHMS
KUIAKOCTH. YpaBHeHue bepHymm. IIpakrnueckoe mnpuMeHeHMe ypaBHEHus bepHyium.
JuarpamMmMa HamopoB. MepHble cyxaroniue ycTpoucrsa. ['miapaBinuueckne CONpPOTHBIICHHS B
TpybonpoBojax. [lorepu Hamopa. YpaBHeHUE PaBHOMEPHOTO JBMXKEHHS XKUJIKOCTU. Pacuér
NpPOCTHIX TpyOonpoBo0B. Pacuér cudonnoro tpydonpoBoaa. I[1ceBno0KMKEHHBIN (KAL)
CIIOM.
JlabopaTtopHas pabota 2
Onpenenenre peKMMOB ABMXKEHHUS JKUIKOCTH IO KpUTepUuaibHOMY unciy PeliHosbaca.
[IpakTrdeckoe 3aHsATHE 2
O3HakoMJIeHHEe ¢ TPUOOPaMU I U3MEPEHUS TaBJICHHUSI.
Pasnean 4. Hacocsbl. BenTnasitopsl. Komnpeccopsl.
Tema 4.1. CopepxaHnue yueOHOro Marepuaia
Knaccupuxauus 1 Knaccudukanust HacocoB mo npuHIuMy aerdcteus. Hacocel 00béMHBIC U auHaAMUYeckue. Harop,

HacocoB. [lopuHeBbie,
LHEHTPOOeKHbIE U
ApYyrue HACOCHI.
BeHTHJAATOPBI M

pa3BHUBaeMbIii HacocoM. JlomycTiMas BbICOTA BCACHIBAHMSI.

[TopuiHeBble HAcoOChl, HUX THNPUHUUN JEHUCTBHUA, YCTPOUCTBO, MPOU3BOIUTEIHHOCTD,
MOIIHOCTh. LleHTpoOekHbIe HACOCHI, UX MPUHIUN JEHCTBUS M YCTPOUCTBO. XapaKTepUCTHKA
LEeHTPOOEKHOTO Hacoca. BuxpeBble, HmIeCTepeHHbIe U BUHTOBbIE HACOCHI, UX MPUHLUI JEHCTBUS

KOMIIPECCOPBI. U YCTPOUCTBO.
Bentunsatopsl paauanbHbie, AMaMeTpalibHbIe U OCEBbIC, UX MPUHIUIT JEHCTBUS U YCTPOHCTBO.
Komnpeccopsl. MHaukaTopHas auarpamMma HUICalbHOTO TMOPIIHEBOro KoMipeccopa. Pacuer
MPOU3BOJIUTEIIBHOCTA M MOIIHOCTH TOPIIHEBOTO Kommpeccopa. LleHTpoOekHble U OceBbIe
KOMIIPECCOPBI, MX MPUHIIUT JEHCTBHS U YCTPOICTBO.
[IpakTnueckoe 3anarue 3
W3ydeHue ycTpoilcTB pa3TU4HbBIX HACOCOB.
[IpakTuueckoe 3anstue 4
M3ydyeHne ycTpoilCTB KOMIIPECCOPOB U BEHTUJISITOPOB.
CamocrosTenbHas paboTa 00yJaronuXcs
Hanucanue pedepara no reme: «/crnonp3oBaHue TUITOBBIX HACOCOB U KOMITBIOTEPOB B OTPACIINY.
Pasznea S. Pa3znesieHne HEOTHOPOAHBIX CHCTEM.
Tema 5.1. Copepxanue yueOHOT0O MaTepuala




XapakTepuCcTHKA

HECOAHOPOAHBIX CUCTEM

U TIPOIIECCOB UX

OCHOBHBIE 3aKOHOMEPHOCTHU OCAKICHUA. Y CIIOBUS PABHOBECHS JJIs1 OCAKAAIOLIEHCS YaCTULBL.
(GWIBTPBL, UX MPUHIIMII ICHCTBUS U YCTPOHCTBO.

Jlaboparopnas pabota 3

pasaesieHus. OnpeneneHrne CKOPOCTH OCAXACHUsI HIapo0OPa3HbIX YACTHIL.
Oca:knenue. [IpakTuueckoe 3ansTue 5
djoTauus. M3ydeHune yCTpoicTB OTCTOMHUKOB.
duabTpoBaHue. [IpakTuyeckoe 3ausaTHE 6
W3ydeHne ycTpoilcTB pUIBTPOBAHMUSL.
Tema 5.2. CopepxaHue yueOHOro Marepuasa
IlepememmBanue. 1 [Ipouecchl mnepememMBaHvs B TNUIIEBBIX TEXHOJOTHAX. ['oMoreHmzanmus. MexaHuyeckoe
Ouucrka BO3ayXxa u NEpEMCIINBAHUEC. Mernanku. Pacxon SHEPruun npu MCXAaHUYCCKOM NEpeMCIIMBaHH.
NPOMBIILIEHHBIX HupkynsauuoHHOE, TOTOYHOE W MHEBMATHYECKOE IMepeMemnBanue. [lepeMernuBanue Chlmydnx
razoB. MarepuaiioB. [IpuHIUI pabOTHI U YCTPOMCTBO MEMIATIOK M CMECHUTECH.
Knaccudukanus nponeccoB OYMCTKM BO3AyXa W ra3oB. MexaHHuYecKkass OYHMCTKa TIa3oB.
Ortcroiitnuku U GuiabTpsl. LIUKIOHB U ruaponukiIoHbl. DOUIBTpOBaHHE T'a30B. MoOKpas o4MCcTKa
ra3oB. DneKTpoourcTKa razoB. [IpuHIMD paboThl M YCTPONCTBO anmaparoB JJisi OYUCTKU Ta30B.
[IpakTuueckoe 3anstue 7
W3yueHune yCTpOoKCTB JUIsl OYMCTKHU BO3yXa U IPOMBIIIUIEHHOIO ra3a.
CamocrosTenbHas padoTa 00yqaronuxcs
[TogGop M wM3ydyeHHE AOMOJHUTEIBHOTO TEOPETUYECKOTO MaTepHalia O pPOJIM Ipolecca OYHUCTKU
BO3JlyXa U MPOMBIIIJICHHOTO Ta3a B PEIIEHUHU SKOJIOTHYECKUX MPOoOJeM, COCTaBIEHUE MPE3EHTAIH B
nporpamme PowerPoint.
Pa3znea 6. TemioBbie Npoueccol.
Tema 6.1. Coneprkanne yaeOHOro MaTepuasa
OcHoBBI 1 [IpyMeHeHHe TEmIOBBIX MPOIECCOB B MUIIEBBIX MPOoH3BoAcTBaX. OcHOBHbIE MOHATHA. CrOCOOBI
Temionepeaayum. nepeHoca TemnoTel. TemnoBoe wu3nmydenwe. TemnoBoit  Oamanc. OcCHOBHOE — ypaBHEHUE
OCHOBHBIE teronepenayn. Koagounuent ternonepenayn. TemnonpoBoaHocTs. 3akoH Dypne. Konpekius.
TeNJIOHOCHTEIHN U 3akoH temnooTaaun Hetorona. TemnoBoe nmomo6ue. Kputepun temnoBoro moaodus. TemiaoBoe
TenJI000MeHHbIe nojo0ue B mpolieccax TEIIooTaauu ¢ KoHaeHcanuei. [lepenayua ternnoTsl yepes creHky. Pacuér
anmaparsl. CpeaHel pa3HOCTU TEMIIEPATYD.
Harpesanue, OcHOBHBIE TEMIOHOCATENH. KJ;IaCCI/ICI)I/IKaI_II/I}I TCHHOO6M6HHLIX“ anmapaToB. TermiooOMeHHbIE
oXJIasKICHHE, anmapatsl ¢ TpyOuaToil M MIOCKOM TOBEPXHOCTBIO Harpesa. Pacuér TenmnooOMeHHBIX ammaparos.
nacrepuzamms, DJIIEKTPUUECKHE HarpeBaTENM, UX YCTPOMCTBO M NPUHIUN JEHCTBHSL.
CTepHIM3AIHSL. JIaGopatopHas pabota 4

Omnpenenenre kodhGUIMEHTa TeIJIoNepeIadH.

[IpakTnueckoe 3anatue 8
Pacuer cpenHeli pa3HOCTH TeMIEpPaTyp.




[IpakTnueckoe 3anarue 9
Pacyer KO)KyXOoTpyOHOTO TEMJIOOOMEHHHKA.

CamocrosTenpHas paboTa 00yJaroIXCst
ITonOop ¥ wn3y4yeHUE [OMOJHHUTEIBHOIO TEOPETHYECKOr0 MaTepuaja IpOIEcCOB HAarpeBaHM,
OXJIAXKACHUSA, TACTCpU3alus U CTCPUIIM3alus, MMOArOTOBKAa JOKJIAJ0B.

Tema 6.2. Copepxanme yueOHOTO MaTepuaa
BoinapuBanmue. 1 OcHOBHBIE CBE€JIeHUs MO BblMapuBaHUIO pacTBOpoB. IIpocrast Bbimapka. Pacuér mpocroii 2
BBIMMAPKH. MHOTOKOpITyCHAasl BbITIapka. JIBHKyIas cuia TpOIECcCOB BhIapuBaHus. OCHOBHBIC
THUTIBI BBITTAPHBIX aliapaTtoB. BeIapHbIe anmapatsl C TEIIOBBIM HACOCOM.
[Ipaktuyeckoe 3ansTre 10 2
W3yveHrne OCHOBHBIX THUTIOB BBITIAPHBIX AIAPATOB.
Tema 6.3. Copepxanue yueOHOro Marepuasa
Konaencanus. 1 Ob6nactp mpuMeHeHHs TporeccoB KoHneHcarmu. Kouaencatopel cmernenus. [lopsaok pacuéra 2
MTPOTHBOTOYHOTO KACKaJHOTO KOHJICHCATOpa CMEIICHUSI.
[IpakTnueckoe 3ansrue 11 2
N3yueHnue yCTpoKCTB KOHIEHCATOPOB.
Tema 6.4. Coneprkanue yaeOHOT0 MaTepuasa
XoJioauJibHbIE 1 [IpumeHeHne XoJioma B THIIEBBIX IPOM3BOJACTBAX. [EOPETUYECKHUE OCHOBBI ITOJTYUCHHS 2
npouecchl. HCKYCCTBEHHOTO XOJI0/Ia. XOJIOMWIbHBIE areHThl M MX CBoMcTBA. Kimaccmdukamuss Xo0J0auIbHBIX
MamuH. KoMmpeccHoHHbIE  XOJIOMUIBbHBIC MAIIUHBL. ~ AOCOpPOIIMOHHBIC, MKEKTOPHBIC |
TEPMOIICKTPUUECKUE XOJIOIMIIbHBIC MAITUHBI.
[IpakTnueckoe 3anstue 12 2
M3yuenune cxem X0J10MJIbHBIX MAIlliH.
Paznen 7. MaccooOMeHHbIe POLecChl.
Tema 7.1. Coneprkanue yaeOHOTo MaTepuasa
OcHoOBBI 1 MaccooOMeHHbIE€ TTPOLIECCHl B MUIIEBBIX MPOU3BOJACTBaX. JIBHXKyIIas ciuia MaccoOOMEHHBIX 2
macconepeaaun. Tunel npomeccoB. OcHOBHOE ypaBHEeHHME Maccomepenaud. Koaddumment maccomnepenayu.
KOHTAKTHBIX Huddysua. 3akon duka. Kosdpduument monexynspHoit muddy3un. KoHBEKTUBHBIN MEpeHOC
ycTpoiicTB BemecTBa. Jlmarpamma paBHOBecusi. MatepuanbHblii OanaHc MaccooOMeHa. YpaBHEHHE pabodeid
MACCO0GMEHHBIX muani. OcoOeHHOCTH MaccooOMeHa Ha rpanuie pasnena (as3. 3akon maccootnaum lllykapesa.
ATMAapaToE. Bripaxxenune xoadduimeHToB Maccomepenaun uepe3 KOdIPQPUIMEHTHl MaccoOTna4yu. AHaloTus B

MIEPEHOCE TETUIOTHI U MaCCHI.

Omnpenenenue kod¢p¢ummenta maccoorgauu. CTpykTypa U paclpesielieHHe BpEMEHH
npeObIBaHus B anmapare. MoJienu JBHKEHHUS TIOTOKOB.

VYcerpoiicTBO MaccOOOMEHHBIX ammapaToB. Ammaparbl KOJOHHOTO Tuma. ['opu3oHTanbHBIE U
HaKJIOHHbIE amnmapaTbl ¢ I[EepPEeMEUIMBAIOIIMMHE M  TPAaHCIOPTUPYIOIIMMH  YCTPOHCTBAMH.
Hacanounbsle kosoHHBL. Tunsl Hacanok. TapenbuaTble KOJOHHBI. CHTYaThle, KOJMAYKOBHIE U
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| KyanaHHbIe TApEJIKY.

CamocTrosrenpHas paboTa 00yJarommxcs 3
[Ipaktuyeckas pabota. CocTaBieHHE aHAJOTUM TEIUIOBBIX M MAacCOOOMEHHBIX IPOLIECCOB U
MPEJCTABICHHUE B DJIEKTPOHHOM BHJIE.
CamocrosrenbHas pabota oOydaroumxcs
[Monbop W wW3ydeHHE MOTOJIHUTEIHLHOTO TEOPETHUYECKOTO0 MaTepHaja MO OCHOBHBIM KOHTaKTHBIM
yCTpOHCTBaM MacCOOOMEHHBIX IPOIECCOB, MOArOTOBKA JOKIIAJIOB.
Tema 7.2. Copepxanue yueOHOro Marepuasa
AOlcopouus. 1 AbGcopOrmst B mumieBsiX npousBojicTBax. [Ipasuio ¢a3. PaBHoBecue mpu abcopOimu, 3akoH 2
AncopOuusi. I'enpu. OOmee u mapuumanbHOe naBieHue. 3akoH JlameToHa. AOCOpOEpHl C MEXaHUYECKUM
NepeMelMBaHueM, IUIEHOYHBIM TpyOuaTblii M paclbUIMTENbHBIN abcopbep, abcopOIuoHHAsS
KOJIOHHA C TICEBJIO0KIKEHHBIM CJIOE€M, UX YCTPOMCTBO M MPUHITUI paboThl. PacuéTt abcopOepos.
AncopOrms B MUIIEBBIX MPOU3BOACTBaX. AncopOeHTsl. PaBHoBecue mpu agcopommu. M3oTepmbl
copOuuu. YCTpoWCTBO M MPHUHIUI padOThl KOJOHHOTO ajcopOepa, HeNpepbIBHOACHCTBYIOIIETO
YTOJIBHOTO ajicopOepa Jiyisi OYMCTKH Ta30B, afcopoepa ¢ KumsimuM cioeM. Pacuér agcopbepos.
[MpakTtudeckoe 3ansTre 13 3
N3yuenune yctpoiicTB abcopOepoB U aicopOepoB.
CamocrosTenbHas paboTa 00yqaronuxcs
[TogOop u u3ydyeHHE NOMOJHUTEIHLHOTO TEOPETHUECKOr0 MaTepHualia Mo CPaBHEHHIO COPOLIMOHHBIX
MIPOLIECCOB, MOATOTOBKA JIOKJIAIOB.
Tema 7.3. Coz[epmaHI/Ie yqe6H0ro marepuaia
IKCTpaKIHUS. 1 DKCTpakius B MHILEBBIX Mpou3BoACTBaX. OCOOEHHOCTH AKCTPArdpOBaHUs U3 TBEPABIX TEIl. 2
PaBHOBecue B mporeccax SKCTpakuU. TpeyroyibHas quarpaMMa. DKCTPaKTOPbl EPUOIMUECKOTO U
HENpPEepbIBHOTO NEeUCTBHSL. OpHoctynenyatoe JKCTparupoBaHUeE. MHorocrtyneHuaroe
JKCTPAarMpoBaHUE C TMEPEKPECTHBIM TOKOM SKCTpareHta. MHOIOCTYNEHYaToe MPOTUBOTOUYHOE
JKCTparupoBanue. Pacuér sKkcTpakTopos.
[IpakTnueckoe 3anstue 14 3
W3ydeHne ycTpoilcTB SKCTPAKTOPOB.
CamocrosarenbHas paboTa 00yJaronmxcs
[Togbop ¥ wu3ydYeHHE MOMOJHUTENHLHOTO TEOPETUYECKOTO MaTepuaja IO CPaBHEHHIO MPOIECCOB
9KCTPArupOBaHUSI B CUCTEME TBEPJ0€ TENO-KHUJIKOCTh M KUIKOCTb-)KUAKOCTb, OJITOTOBKA JOKIIAOB.
Tema 7.4. Copepxanue yueOHOTO MaTepHuaa
Kpucrajaamsanus. 1 Kpucramnmmzanms B numeBsix npous3BojacTBax. Craauu  kpucrammusaimun. KuneTtnka 2
kpuctayumzanuu. Kpucramnusatopsl. Pacy€r kprctanim3aTopos.
Tema 7.5. Cogepxanue yueOHOTO MaTepHuaa
Ileperonka 1 TeopeTnueckue ocHOBHI Neperonku, Kinaccudukamnus OMHApPHBIX CMECEH. 2

U pekTHGUKANNS.

Temneparypnast nuarpamMa. PaBHOBecue OuHapHbIX cmeceld. [Ipocras  meperoska.
Hednermarop. Pexktudukanus. Cxembl NPOCTOW NEPErOHKHM M cXeMa PEKTH(PHUKALMOHHON
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yCTaHOBKH. Pacuer peKkTu(UKAIMOHHBIX KOJOHH JUIsl pa3lefieHuss OWHApHBIX CMECeH.
PexTudukariyisi MHOTOKOMIIOHEHTHBIX CMECEH.

[IpakTuueckoe 3anarue 15
H3ydeHune yCTpoMCTB MPOCTON NEPETOHKH.

[IpakTuueckoe 3ansarue 16
N3ydeHue ycTpoilcTB peKTH(UKAIIMOHHBIX KOJIOHH.

CamocrosrenbHas paboTa 00yJaromuxcs
[Mombop ® w3ydeHHE MAOMOJHUTEIBHOTO TEOPETHUECKOTO MaTepualia pas3JInYHbIX YCTPOMCTB
PEKTU(UKAIMOHHBIX YCTAHOBOK, MOATOTOBKA JIOKJIAJIOB.

Tema 7.6.
Cyuika.

Conepxkanne yueOHOTo MaTepuaa

1 [Ipouecchl cymku B MUIIEBBIX MPOU3BOJACTBaX. Bunbl cBs3u Biaru ¢ MarepuaigoM. CBolicTBa
BJI&XHOTO  Bo3ayxa, |-d-  nguarpamma. Kunermka  cymku.  BiaronmpoBOAHOCTh |
TEPMOBJIATONPOBOTHOCTh. KpHBBIE CYIIKM M KPHUBBIE CKOPOCTH CYIIKH. YpaBHEHUE CKOPOCTH
cymku. IIpomOJDKUTENBHOCTE CYIIMJIBHOTO Tponecca. Pacdyér KOHBEKTMBHOM —CYNIMJIKH.
KoHnBekTHBHbBIE, KOHAYKTUBHBIE U CYOIMMAIMOHHBIE CYIIUIKU. Cylllka TOKOM BbICOKOM 4acTOTHI U
C MPUMEHEHNEM HH(paKpacHbIX Jyueil.

JlabopaTtopHnas paborta 5
N3yuenne nHppakpacHON CYIIKH.

[IpakTuueckoe 3anstue 17
Wzyuenne quarpammsr I-d.

[IpakTuueckoe 3anstue 18
M3ydeHue yCTpoiCcTB CyHIUIIOK.

CamocTtosarenbHas paboTa 00yJaromuxcs
[Toxbop 1 u3yueHue AOMOIHUTEIBHOTO TEOPETHUECKOI0 MaTepHaa Mo IEKTPOPU3NIECKUM METO1aM
CYIIKHU, OJITOTOBKA JIOKJIAJIOB.

Hroro

133

JU71st XapaKTepUCTHKH YPOBHS OCBOSHUS y4eOHOT0 MaTepualia HCIOb3YIOTCS CIeTYIOIe 0003HaUYCHNUS:
1. — o3HaKOMHUTENBHEIN (y3HABAaHHUE PaHEe N3yUeHHBIX OOBEKTOB, CBOMCTB);
2. — penpoayKTHBHBIN (BBITTOTHEHNE AEATEIBHOCTH 10 00pa3ily, WHCTPYKIIUH WIH IO PYKOBOJCTBOM)
3. — IPOIYKTUBHBIN (TUTAHKPOBAHUE U CAMOCTOSITEIBHOE BHIIOIHEHUE AEATEIBHOCTH, PEIIeHUuE TPOOIEMHBIX 3a71a4)
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3. YCJOBMUS PEAJIN3AIIMYA YYEBHOM JUCIUILINHBI

3.1. TpeOoBanuss K MHHMUMAJIBHOMY  MATEPHAIBHO-TEXHHYECKOMY
o0ecre4eHHnIo

Ayn. 2401 KabGuHet npo1iecchl 1 anmaparbl

VYuebHnass Mebenp Ha 28 MOCaJ0OYHBIX MECT, padoyee MECTO IMperojaaBaTelis, JOCKa MelloBas-
2mt., TpuOyHa lmiT., TorakaTHWma 2mrT., MKad KHKHBIA 2MIT., CTOJI MOJ NPUOOpPHI 3MmiT.,
TUTAKAThI M MAKETHI II0 COOTBETCTBYIOIIMM JTUCIUIDTHHAM, TPaOIPOEKTOP, CYIIMIBbHBINA mKag-1
mT.; PacceB maGoparopusiii PJI 4, Buckosumerp portaunonHsii bpykpuapnga DV2T,
Anammsarop  BiaxkHoctr; MX-50Lentpudyra maboparopuasllJIH-16, Ananutndeckue
anekTpoHHbie Bechl Pioneer ;Kommbrorep mpenonaBarenss Lenovo Intel Core i3-2100 CPU
3.1GHz ¢ wmonutopom Acer V193; Ilpoektop SANYO c¢ oskpanom Media; Ilepeuens
JUIEH3UOHHOTO TporpamMMHoro obecrieuenus: Microsoft Windows Professional (KOHTPAKT
Ne 244/20 «26» urons 2020 r, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26»
utons 2020 r), 7-Zip (freeware).

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JAOINOJHUTEIbHON JIUTEPATYPHI

KuurooodecneueHHOCTEL

Bubimnorpaguyeckoe onucanue U3IaHus OcnoBHas/ Koa-Bo
(aBTOp, 3arj1aBue, BU/J, MECTO U IO/l M31aHMSA, | JONOJHUTEILHAS 6 6 DJIEKTPOHHBI
IK3. B 001

KOJI. CTP.) JAHTepaTypa CHEIDY e pecypcbl

IleneBuna, JI. @. OCH 99
[Tporeccer " anmaparsl: ya4eOHUK /
JI.®.IleneBuna, H.U.ITumunenkoM3n. 2-e, ucnp.
- Cankr-IletepOypr [u mp.] : Jlans, 2020. - 330 c.

nn.(YueOuukn s By3oB.  CrenmaiibHasy
IuTeparypa). (Cpennee mnpodeccroHaIbHOE
00pazoBaHue).

I'mesguiosa, A. U. OCH ObC IOpaiit
[Iporieccel U anmaparhl MHUIIEBBIX MPOU3BOICTR:
Yueonuk u npaktukyM s CIIO / ['me3aunora
A. . — 2-e u3n., iep. U A0I.— DJIEKTPOH. JIaH.
— Mocksa: M3garensctBo Opaiit, 2019 .— 270
C

Kypoukun A. A. OCH OBbCIOpaiit
O6opynoBaHue nepepadaTbIBarOIINX|
pOU3BOJACTB. PacTutenbHoe chippe: YueOHUK
Jlna CIIO / Kypoukun A. A., [llabyposa I'. B.,
baiikun C. B., Kyxapes O. H.; mog o0mi. pen.
Kypouknna A.A. — 2-e u3A., UCOpP. U JON.—]
OnexkTpoH. naH. — MockBa: M3natenbcTBo
IOpaiit, 2019 .— 446 c.

Bunapos A. IO. Jomn ObC IOpaiit
[Mporteccbl  w  ammapaThl  OMOTEXHOJIOTHU:
(dhepMeHTallMOHHbBIE annapaThl: Y4uebHoe nocoone
s By30B / moa pen. beikoBa B.A. — 2-e u3n.,
nep. W Jon.— OJEKTpoH. JaH. — MockBa:

13
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W3narensctBo FOpaiit, 2019 .— 274 c.

Komesoi, E. I1. JIOTI OBbC O0paiit
TexHosornueckoe  000pPYAOBAHME  IMILEBBIX
MpOU3BOACTB. PacueTHbIil mpakTukym: YdeOHOe
noco6ue J{nst CITIO / Komeoii E. I1. — 2-e u3n.,
ucop. U J0I.— OJEKTpPOH. JaH. — Mocksa:
M3narensctBo FOpaiit, 2019 .— 203 c.

4. KOHTPOJIb M OLHEHKA PE3YJILTATOB OCBOEHMS
YUYEBHOM U CHUATLIAHBI

KonTposb ¥ omeHka pe3yJbTaTOB OCBOCHHS YYEOHOW JIUCHUIUIUHBI
OCYILIECTBIIAETCA TMPENOAAaBaTeIieM B MPOIECCE MNPOBEACHUS MPAKTUUECKUX
3aHATAA U Ja0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBITOJHEHUS
00y4JaroIUMUCSl UHIUBUAYAJIbHBIX 33 IaHUH.

Dopmul u Memoowvl
KOHMPOs U OUEeHKU
pe3ynbmamos 00yueHus

Pezynomamul o6yuenusn
(océoennvle ymenus, yceoeHHble 3HAHUA)

Ymern:
- OoOpeAcisaTb OCHOBHBIC XAapaKTCPUCTUKU ITapaMETPOB 1. Utorosast KOHTpPOJIbHAA pa60Ta.
MEXaHUYCCKHX, THAPOMEXAaHUYCCKUX, TCIIJIOBBIX u 3. KOHTpOHB 3HAHUU 110 pe3yibrartam

MacCOOOMEHHBIX IIPOIECCCOB, TECTOB

- OPOU3BOJAUTH PACUET TEXHOJIOIMYCCKUX M TEXHHYCCKUX 4
MapaMeTpoB MPOIECCOB U ANIapaTos; .

OdopmiieHue J1abOpaTOPHBIX |

MPAKTUYECKUX 3aHATUM.
- TOpHMEHATh  TIOJNydeHHble  3HaHWS B cdepe

npohecCHOHaIbHON AESTENbHOCTH;

- OIEHHMBAaTh  JIOCTOBEPHOCTh W  IPaBWIHHOCTH
nHpOpMAITUH.

3HaTh:

- KJIacCU(HUKAIIIO OCHOBHBIX MPOIIECCOB B COOTBETCTBHH C
KOHKPETHOM OTpaciiblO MUIIEBON MPOMBIITUIEHHOCTH;

- CYHIHOCTb IIpOLECCOB! MCXaHHUYCCKUX,
THAPOMEXAHNYCCKUX, TCIJIOBBIX U MaCCOO6MeHHBIX;

- YCTPOMCTBO M IPUHLIKI JCHCTBUS annapaToB.

5. OCOBEHHOCTH OCBOEHMSA JUCHMIIVIMHBI JIA NTHBAJIM1OB
N Nl C Or'PAHUYEHHBIMUA BO3MOKHOCTSAMUA 310POBbBA

OOyuenue oO0ydaromUXCs C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS TIPH
HEOOXOIMMOCTH  OCYIIECTBIISIETCS HAa OCHOBE aJalTUPOBAaHHOW  padoueit
MporpaMMbl €  KCIOJIb30BAHUEM  CIEIUAIbHBIX METOAOB  OOy4YeHUs WU
OUJAKTUYECKUX  MAaTepHUalioB, COCTABJIEHHBIX C  Y4E€TOM  OCOOEHHOCTEH
MCUXO(PU3NIECKOTO Pa3BUTHS, WHAWBUAYAITBHBIX BO3MOXHOCTEH M COCTOSTHUS
3I0POBBS TAKUX OOyyJaromuxcs (00yJarouerocs).

B nensix ocBoeHusi yueOHOM mporpaMMbl AUCHUIUIMHBI WHBAIMAAMU U JIMIIAMU C
OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3710poBbsi Kb uT obecneunBaer:

JUIS. UHBAJIUJIOB U JIMIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbsI 110 3PEHUIO:
pa3MenieHue B JOCTYIHBIX [JIi OOy4YaroUIuXcs, SIBJIAIONIUXCS CJCNbIMU WJIU
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c1a00OBUIALIIMMH, MECTaX U B aJalTUPOBAHHON (hOpMeE CHpaBOYHON MHPOpPMALIUU
O pacnucaHuu Y4YeOHBIX 3aHATUH; MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIEIO
oOydaromemycs HEOOXOJMMYIO TOMOIIb; BBINYCK albTEPHATUBHBIX (HOPMATOB
METOIMYECKUX MaTepHasioB (KpYIHBIA WIPUPT WK ayArodaiibl);

JUISI MHBJIUJIOB M JIMLl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI 1O CIYXY:
HaJJIeKalMMU 3BYKOBBIMH CPEACTBAMHU BOCIIPOU3BEACHUE HH(POPMALINH;

JUISl MHBAJIUAOB U JIULl C OFPAaHUYEHHBIMU BO3MOKHOCTSMHM 3/I0POBbSI, UMEIOLIUX
HapyuieHus OMOPHO-JBUTATEIBHOTO anmnapara: BO3MOHOCTb
OecrpensITCTBEHHOTO JA0CTYIa 00yJaronuXxcs B yueOHbIe TTOMEIIEHHUS, TyaJleTHbIC
KOMHAThI U JIpyTrue MOMEIIECHHUS], a TAKKe NMpeObIBaHUE B YKa3aHHBIX TOMEIICHUSX.
O6pa3zoBanue 00y4arOMMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTAMHU 370POBbS MOXKET
OBITh OpPraHM30BAHO KaK COBMECTHO C JPYTUMU OOYy4YaloIUMHCS, TaK U B
OTJEIBHBIX TPYNIAaX UM B OTJIEIbHBIX OpraHU3aIHIX.
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