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1. MIACIIOPT IPOI'PAMMBI YYEBHOM JUCHUITINHBI
OI1.12 IIponecchbl 1 anNNapaThl

1.1. O6a1acTh NpUMeHEHUs] POTrPaMMbI

[Iporpamma y4yeOHOW TUCHUIUIMHBI SIBJISETCS YacThbIO OCHOBHOM 00pa3oBa-
TEJIBLHOUM MpOrpaMMbl MOATOTOBKY CHEIUAIMCTOB CPEIHETO 3B€HA B COOTBETCTBUM C
®I'OC 1o cnermansaoctd CITO 19.02.03 TexHomorus xjiaeba, KOHAUTEPCKUX U Ma-
KapOHHBIX M3JIENN, YKpyNHEHHAS Tpynna cnennanbHocte 19.00.00 IIpomsbinuien-
Hasl OKOJIOTHUS U OMOTEXHOJIOTHH.

[Iporpamma yuyeOHON AMCIUILIMHBI MOXXET OBITh HCIIOJB30BaHA B JIOTIOJTHH-
TEJILHOM TNpoQeccHoHaIbHOM O00pa30BaHUU JIJIs MOBBIIMICHUS KBATU(UKAIIUA U TIe-
pPEeNoAroTOBKM PaOOTHUKOB THIIEBOM IPOMBINIJIEHHOCTH IO  CHEIUATbHOCTH
19.02.03 TexHonorus xjeda, KOHAUTEPCKUX U MAKAPOHHBIX WU3ICIIHM.

1.2. MecTo y4eOHOIl IMCHUILIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/IbHOM
MPOrpaMMbl MOATOTOBKH CIENUAJINCTOB CPeHEro 3BeHa. JTUCLHUILUINHA BXOJIUT B
npodeCcCUOHANIbHBINA YUeOHBIN UK «O01enpodeccuoHanbHble JUCIUTLTAHBDY.

1.3. esu u 33724 y4eOHOH AMCUMILIMHBI — TPe0OBaHUSI K pe3yabTaTaM
O0CBOCHHS YUeOHOI TUCIUILINHBI:

Heab ocBoeHus nucuuiuimHbl «IIponeccsl n anmapaTs»:

~ c(opMupOBaTh y CTYIEHTOB LIEIOCTHOE MPEACTABIEHUE 00 OCHOBHBIX
TEOPETHUYECKUX ITOJIOKEHUAX TEXHOJOTMYECKUX IPOLECCOB; YCTPOMCTBAX H
NPUHIMIIAX JEHUCTBHS allapaToB MUIIEBBIX MPOU3BOACTB; pacdyeTax OCHOBHBIX
napaMeTpoB anmnapaTroB MHUILEBBIX MPOU3BOJACTB A (POPMUPOBAHUS OyAyLIErO
CHEeUaINCTa MUILIEBOM OTPACIM B 00JACTU MHTEHCU(DHUKAMU TTPOU3BOACTBEHHBIX
IPOLIECCOB, OOECIEUEHUs BbINyCKa KAaueCTBEHHOW MPOIYKLIHU U OXPAaHE OKpYKa-
IOIIEH CpEIbI.

OCHOBHBIE 3a/1a41 JUCHUTUIMHBI — HAYYUTh CTYJCHTOB:

-~ OCHOBaM TEOPHUH TEXHOJOTHUYECKUX MPOLIECCOB;

— YCTPOWCTBY Y NPUHIMIIAM JEHUCTBHUS allllapaTOB MHUILIEBbIX IPOU3BOJICTB;

— MPAKTHYECKOMY NPUMEHEHUIO TEOPETUUECKUX 3HAHUM B U3YUECHUU TEX-
HOJIOTHYECKOTO 000pYyI0BaHMS OTPACIIH;

~ TIOJIb30BAThCS yUE€OHOM M CIIPABOYHOM JTUTEPATYPOM.

B pesynbpraTe OCBOCHHMS Y4YEOHOM JUCHUIUIUHBI OOYYArOUTUHCS HOJIKEH
YMeTh:

—  ONpEeAesiTh OCHOBHBIE XapaKTEPUCTUKHU NTApaMETPOB MEXaHUUECKUX, TH]I-
POMEXaHUYECKHX, TETUIOBBIX K MACCOOOMEHHBIX TIPOIIECCOB;

— TMPOU3BOJHUTH PACUET TEXHOJOTUUECKUX U TEXHUYECKUX MTapaMETPOB MPO-
1[ECCOB U anmnapaTos;



~ TPUMEHSATH NOJy4YEHHbIE 3HaHUs B cepe MpodeccuoHANbHOM 1eATeIbHO-
CTH;

— OLIEHUBATh JOCTOBEPHOCTh U MPABHIBHOCTh HH(POPMALIHH.

B pesynpraTe OCBOEHHS Yyue€OHOW IUCHMIUIMHBL OOydYarolMics TOJIKEH
3HATh!

— KJacCU(PMKAIIO OCHOBHBIX MPOIIECCOB B COOTBETCTBUU C KOHKPETHOU OT-
PacibIO MULIEBOM IPOMBIIIIEHHOCTH;

— CYIIHOCTB IIPOLIECCOB: MEXaHUUYECKUX, THIPOMEXAHUIECKUX, TETUIOBBIX U
MacCOOOMCHHBIX;

— YCTPOWCTBO M IPUHLMII JECHCTBUS aIlllapaToB.

TeXHUK-TEXHOJIOT IOJKEH 00J1a4aTh 00UUMU KOMNEMEeHYUsMU.

OK 1. IloHuMaTh CymIHOCTh M COLMAIbHYIO 3HAYUMOCTh CBOEH Oymymieit
npodeccu, MPOSIBIISITh K HEM YCTOMYUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTb, BHIOMPATH THUIIOBHIC
METOJ/Ibl M CIOCOOBI BBITIOJHEHUS MPOQPECCHOHANIBHBIX 3a/a4, OIIEHUBATh UX (-
(EKTUBHOCTH M KAYECTBO.

OK 3. IIpuHuMaTh pelIeHHs] B CTAHAAPTHBIX U HECTAHJIAPTHBIX CUTYALUSIX U
HECTHU 32 HUX OTBETCTBEHHOCT.

OK 4. OcymiecTBiATh MOUCK U UCIOJIb30BaHUE MH(MOPMAIIUN, HEOOXOIUMOM
U1t 3 PEKTUBHOrO BBINOJHEHUS MPO(PECCHOHATBHBIX 33714, MPO(PECCHOHATBEHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 5. HMcnonb3oBath MH(MOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. Pabotarh B KOJJIEKTUBE U KOMaHJe, YOPEKTUBHO 0OIIATHCS C KOJLIe-
ramu, pyKOBOACTBOM, MOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 32 pabOTy UJICHOB KOMaH/bI (TIO1YH-
HEHHBIX ), pe3yJbTaT BHITIOJHEHUS 3aJaHHM.

OK 8. CamocToATensHO OMpeneNsaTh 3a/ladyu MPOQPECCHOHATBLHOTO U JINY-
HOCTHOTO PAa3BUTHUS, 3aHUMATHCS CaMOOOPa30BaHHMEM, OCO3HAHHO IUIAHUPOBATh
MOBBINICHUE KBATU(UKAIIIH.

OK 9. OpueHTHpOBaTLCSA B YCIOBHSIX YACTOM CMEHBI TEXHOJOTUN B mpodec-
CUOHAJILHOMN AESATEIbHOCTH.

1.4. PekomeHnayemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpPamMMbl y4eOHOM
AUCHMUIIMHBI
MaKCUMaJbHOW yueOHOM Harpy3ku oOyuyatomerocst 119 vacos, B Tom uuncie:
00s13aTeNbHON ayTMTOPHOM yueOHOM Harpy3ku oOydaromierocs 14 yacos;
camMoCTosITeNbHOM paboThl oOyuatomerocst 105 yacos.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM TUCHOUATIIMHBI
2.1. O0beM yueOHOH TMCIUNJINHBI M BUAbI Y4eOHOH padoThI

Bun yueO6Hoi1 padoThl Qobvem uacos

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 119
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 14
B TOM YHCJIE:

J1a00paTopHbIE PaOOTHI 4

NPAKTUYECKUE 3aHATUS 2
CamocrosiTesibHas paboTa o0yuyawierocs (Bcero) 105
Hmozosas ammecmayus 6 ghopme (ykazams) 2 cem. - 9K3aMeH




2.2. TemaTtudeckuii miaH u coaepxkanue yueonoii mucuumiuabl [IPONECCHI U AIIITAPATDBI

HanmeHnoBaHue Conepmaﬂne yqeﬁnoro MarepuaJa, .]IaﬁOpaTOprIe paﬁOTbI U MPAKTHYECCKUE 3AaHATUS, CAMOCTOATEC/IbHANA paﬁoTa O6LeM 4acoB Yponem,
pa3aesioB U TeM 00yJanImnxcs, KypcoBasi padora (IPoeKT) (eciu npedycmMompenni) OCBOEHUSI
1 2 3 4
Pasznea 1. OcCHOBHBIE N0J10KeHUS M HAYYHbIE OCHOBBI JUCHMILIMHBI.
Tema 1.1. Coneprxanne yqaeOHOTO MaTepHaia
OCHOBHBIE 32KOHBI 1 | 3akoH coxpaHeHHs MaTepuH. YpaBHEHHE MATEPUAIBLHOrO OaylaHca. 3aKOH COXPAaHCHHs SHEPruu. Y paBHEHHE 1 1
u nousaTusi. CBoiicTBa SHepreThyecKoro Oamanca. [[Bwkymas cuna nporecca. Belpakenue ABWXKyIel cuiibl. PaBHOBecue B cu-
CBIPbsI IIPOAYKTOB H 110- cTeMe. 3aKOHBI IepeHoca Macchl U dHeprun. OCHOBHOE KMHEeTHYeCKoe ypaBHeHue. Knaccudukanms
aypadpukaros. MeToanbl MIPOIIECCOB MO ABMXKYIIEH cuie. [Iporecchl nepuoJuuecKiue U HeNpepbIBHBIE, YCTAHOBUBIIHMECS U HEYCTaHO-
pacyera M MPOEKTHPO- BUBIINCCS.
BaHMs [IPOLIECCOB
U annapatoB. OCHOBBI
TEOPUH NOJ00MS.
Pasnean 2. Mexannyeckue mpouecchl.
Tema 2.1. CojeprxaHue yueOHOro MaTepuasa
H3menbuenue. 1 Teopernueckne OoCHOBHI m3MenbueHUA. Kiraccudukamms mpomeccoB m3menvueHus. M3menpyato- 1 2
CopTupoBanue. [ue MalmuHBL. Pacd€T mMpom3BOMUTENHHOCTH U MOTpeOIsieMoil MOIHOCTH. [lyTn nHTeHCHpUKATIUY 13-
Oo0padoTka MaTepuaioB MEJIBYCHHMS U CHUOKEHUS SHEpros3arpar.
JAaBJIeHUEeM CoprtupoBaHue ceinydux matepuanos. [IpoceuBanue. Cuta. [Ipou3BoaAUTEIBHOCTh IPOCEUBA-
(mpeccoBaHme). Hus. CutoBoi aHanu3. D PekTuBHOCTH NpocenBaHus. MamuHbl s npoceuBanus. Iliockoe kagaro-
meecsi cuTo, OCHOBBI pacuéra. PacceBrl. bypartsl. Tpuepsl. [IHeBMaTHUECKOE U THIPABINYECKOE COP-
THpoBaHHe. MarHUTHBIE U DJIEKTPOMAarHuTHBIE cenapaTopsl. [IlyTH MHTEHCU(PUKALUU COPTUPOBAHUS
U CHIDKEHHS DHEPro3aTpar.
[IpeccoBanue. [Ipeccbl BUHTOBBIE KOP3UHOYHBIE, IIHEKOBBIE, °*MHEBMaTHueckue. @opMoBaHUE
IJIaCTUHYATBIX MaTepuaioB. MakapoHHBIN mpecc. YIUIOTHEHHE CHITydYHWX MaTepuaioB. KapycembHbIi
JMCKOBBIN Tipecc. Pacuer mpou3BOAUTENBHOCTH MPECCOB U MOTpeduseMoid MomHoCTU. [lyTn WH-
TEHCU(UKAIIMY [TPECCOBAHMSI U CHI)KEHUS SHEPro3arpar.
JlaGoparopnast pabota 1 2 2
OrnpeneneHue CTENEHN U3MENbUCHHS MaTepUaa.
[IpaxTuueckoe 3anarue 1 1
N3ydeHne ycTpoHCTB JUlsl U3MENbYEHHs, COPTUPOBAHMS U IIPECCOBAHHS.
Pazpmea 3. I'mapomexaHuvecKkue Mpoueccol.
Tema 3.1. Cojeprkanne yaeOHOro MaTepuaia
OcHoBbl rugpaBaukn. | 1 OcHoBbl ruapaBiuky. [ uapocraTuka. 1 2

I'mapocratuxa. OcHOBBI
THAPOAMHAMHUKH.

I'magpocratnyeckoe naBieHue U ero cBocTBa. [IprOopsI 1 enMHMIIBI 111 n3MepeHust AaBieHus. [laBnenue
abcomoTHoe, M30BITOUHOE U BakyyM. OCHOBHOE YpaBHEHHE THAPOCTATHKU. HekoTopble ciencTBUS OCHOB-
HOTO ypaBHeHHUd ruzpoctatiki. 3akoH [lackans. [ mapaBnudecknii mpecc.




lMunponunamuueckoe masneHue. Pacxon skunkoctd. CpenHsisi CKOPOCTh U ypaBHEHHE HEPa3pbIBHOCTH.
l'unpaBmuyeckuil paauyc ¥ S5KBUBAJICHTHBIN AuaMeTp. JIBa pexrma IBUKEHUS JKUIKOCTH. Y paBHeHUE bep-
nymum. IlpakTuueckoe mpumenenue ypaBHenuss bepnymnu. J[uarpamma HamopoB. MepHbIE Cy»Karolue
ycrpoiicta. [ mapaBnmdeckrne conpoTuBieHus B TpyoonpoBoaax. [lorepu Hamopa. Y paBHeHHE paBHOMED-
HOTO JBWXCHUS XUAKOCTH. Pacu€r mpocThix TpyOompoBonoB. Pacu€r cudonHOro TpydOmpososa.
[TceBI00XKMKEHHBIN (KHITSAIINN) CIION.

[IpakTrgeckoe 3auaTHE 2 1
O3HAKOMIICHHE C TIPHOOPAMH IS N3MEPEHUS TABJICHHUS.
Pa3znea 4. Hacocel. Beatnasropsl. Komnpeccopsl.
Tema 4.1. Coneprxanne yqaeOHOTO MaTepHaia
Kaaccnpukanust 1 Knaccudukanms Hacoco mo npuHuumy aeiicteust. Hacockl 00béMHbBIE 1 AuHaMudeckue. Hamop, pazBuBa- 1
Hacocos. [lopuHeBble, eMblIil HacocoM. JlomycTrMast BBICOTAa BCACHIBAHUSI.
LeHTPoOeKHbIE U Apyrue [TopmHEeBEIE HACOCHI, X MPUHIUI AEHCTBUA, YCTPOUCTBO, MPOU3BOAUTEIBHOCTD, MOIIHOCTE. LleH-
HAcoCbl. BeHTHIATOPBI U TPOOEIKHBIC HACOCHI, X MPHHIMI JCHCTBUS M YCTPOMCTBO. XapaKTEPUCTUKA IIEHTPOOEKHOTO Hacoca.
KOMITPeCCOpBI. Buxpesslie, mecrepeHHble 1 BAHTOBBIE HACOCHI, UX MIPUHIUI JSHCTBUS U YCTPOUCTBO.
BenTunsaropsl paguaibHble, AUAMETPaIbHBIC U OCEBbIC, UX MPUHLHUI ACUCTBUA U ycTpoucTBO. Kom-
npeccopsl. HAMKAaTOpHAs AuarpaMMa WAEANbHOrO MOPIIHEBOr0 KoMIpeccopa. PacueT mpousBoauTenb-
HOCTH M MOIIHOCTH IOPIIHEBOTO KoMmpeccopa. LleHTpoOeKHbIe U 0ceBble KOMITPECCOPBI, HX MPUHIUT JIeii-
CTBUSI U YCTPOUCTBO.
CamocrosTenbHas paboTa 00ydJaromxcs 10
Hanucanue pedepara no teme: «Vcnonp3oBaHNe TUIIOBBIX HACOCOB M KOMIIBIOTEPOB B OTPACTIH.
Pa3nea S. Pa3nesnenne HeOHOPOAHBIX CUCTEM.
Tema 5.1. Coneprxanne yaeOHOTO MaTepHaa
XapakTepucTHKA 1 OCHOBHBIE 3aKOHOMEPHOCTH OCAXJCHHUs. YCIIOBUS PAaBHOBECHs JUIi Ocaxkaaromielics gactunbl. Cko- 1
HEOJAHOPOJHBIX CHCTEM pocth ocaxaenus. Kpurepuit Apxumena. KpurepuansHoe ypaBHeHHE ocaxaeHus. Pacu€r ckopoctu oca-
U MPOIECCOB UX pa3jie- xaeHusa. Pacuér mpou3BoAMTENBEHOCTH OTCTONMHMKA. OTCTOMHMKH, MX NPUHLIUI PabOTHl M yCTPOUCTBO.
Jenus. Oca:xkaenue. Ocaxenue B ToJie IEHTPOOSKHBIX cril. OTCTOHHBIE M OCAIUTENbHBIE IEHTPpU(YTU. TapenpyuaThlii cenapaTop,
dioTanm. MPUHIUI PabOThI U YCTPOMCTRBO.
DOujIbTPOBAHHUE. [Mpunnun ¢aoranuun. Pons "cobupareneit” n neHooOpaszoBaTeneld. YCTpOHCTBO W IPHHLMIT AEHCTBUS
anmapara Juis GpJIoTaluH.
Hewxymas cuna GuinsTpoBanus. OcoOeHHOCTH (QUIBTPOBAHUS 1O M30BITOYHBIM JaBJICHUEM W TIOA
BakyyMoM. YpaBHeHue [lapcu. YpaBHeHue (uibTpoBaHusi ¢ 00pazoBaHHeM ciiof. OUIBTPYIOLIME MEPero-
poaku. Mukpo- u ynerpaduistparus. [Iporeccsl oopaTrHoro ocMoca. MeMOpaHbl 1 MEMOPaHHbBIE MOJIYJIH.
OunbTpel. PaMHbI QUITBTp-TIpece, TUCTOBOW, MATPOHHBIH, BAKYYMHBIH, MEMOPaHHbBIH (QUIILTPBI, HX MPUHIIAI
JICHCTBUS U YCTPOHCTBO.
Tema 5.2. Conepxanne y4eOHOTO MaTepuaia
IepememuBanue. 1 [Iponeccel nepeMemrBanys B MHUILIEBBIX TEXHOJIOTHAX. [ oMoreHn3anus. MexaHu4eckoe nepeMelnBaHme. 1

Ouucrka BO31yXa u

Memanku. Pacxonx sHepruu Ipu MEXaHMYECKOM MepeMemMBaHUMU. LIMpKyJIsSIMMOHHOE, NOTOYHOE U
MHEBMaTu4yeckoe nepemenmBanue. IlepememmBanme coimyunx marepuanoB. [IpuHimn paboTel U yCTpoii-




NMPOMBINUICHHBIX I'a30B.

CTBO MEUIAJIOK U CMECHUTENEN.

Knaccugukanus npoueccoB 04MCTKY BO3AyXa U ra3oB. MexaHuuyeckas ouncTka razoB. OTCTORHUKH U
¢unbTpel. LUKIOHB M THAPOUMKIOHB. DUIbTpoBaHHE ra30B. MOKpas OYMCTKA ra30B. DIEKTPOOUYHCTKA
ra3oB. [IpuHimn paboTel ¥ yCTPOHCTBO annapaToB JIsl OYUCTKU ra3oB.

CamocrosrenbHas paboTa 00ydJaromuxcs 10
[TonGop m u3ydeHne JONOTHUTEIHFHOTO TEOPETHUECKOTO MaTepralia O pOJIi MpoIlecca OYNCTKY BO3AyXa U MPo-
MBIIIJIEHHOTO ra3a B PEIISHUH IKOJOTHIECKHUX Mpo0JeM, cocTaBIeHHe ITpe3eHTanuu B nporpamme PowerPoint.
Paznen 6. TensioBbIe nMpoueccsl.
Tema 6.1. Coneprxanne yaeOHOTO MaTepHaia
OcHOBBI Temionepeaayn. | 1 [TpuMeHeHre TETIIOBBIX MPOLIECCOB B MUILEBBIX MPon3BoAcTBaX. OCHOBHEIC MOHATHS. CIIOCOOBI IepeHOoca 1
OCHOBHBIE TeIJIOHOCH- TewoTkl. TeroBoe u3nmydyenue. Termooii Oamanc. OcHOBHOe ypaBHEeHHE Teruionepenayn. Koaddumuent
TeJIM M TeILI00GMeHHbIE Terionepenayn. TemmonpooaHocts. 3akoH dypre. Konekius. 3akoH Teruootaaun Heiortona. Temnosoe
annaparbl. HarpeBanue, H9IL06H€. Kputepuu termnoBoro momoowus. “TeHJIOBoei nojo0ue B TMpoleccax TEIUIOOTAaYH ¢ KOHICHCAIlU-
OXJI2KIeHHe, IACTepH3a- ell. Ilepenaua TeroTel yepes CTeHKY. Pacuér cpenHell pasHOCTH TeMIepaTyp.
LS, CTEpHIIH3AIMSI. OCHOBIV{I)IC TETIOHOCHTEIH. Krnaccudukanms TCHH?O6MCHHI)IX anmapatoB. TermiooOMeHHbIE anmaparsl ¢
TpyOUaTOH M TIOCKOH MOBEPXHOCTBIO Harpesa. Pacu€T TemIo0OMEHHBIX anmaparoB. DJIEKTPUUECKHE Harpe-
BAaTENH, UX YCTPOMCTBO U NPUHIMN JCHCTBUSL.
CamocrosTenbHas paboTa 00y4aroIuXCs 10
[MonGop u u3yvueHue AOMOITHUTEIBLHOTO TEOPETHUECKOTO MaTeprala MpolecCOB HATPEBAHMUs, OXJIAKIICHHS, T1a-
cTepu3alus U CTepUiIn3alius, NOArOTOBKa JOKJIA/IOB.
Tema 6.2. CamocTosgTelbHas pa60Ta 06yqa}0m1/1xc51
Boinapusanmue. 1 OCHOBHBIC CBEJCHUS IO BHIMIAPHUBAHUIO PacTBOpOB. IIpoctas Beimapka. Pacdu€T mpocToil BEITApKU. 10
MuorokopmycHas Bblmapka. JIBHKyIas Cujia MPOIECCOB BhIMapuBaHusi. OCHOBHBIC THIIHI BBHIAPHBIX all-
napaToB. BrinapHsble amnrmapaTsl C TEIJIOBbIM HACOCOM.
Tema 6.3. CamocrosTelbHas pa60Ta 06y'{alou_u/1xc51
Konnencanusi. 1 Obnacts mpuMeHeHHs TpolieccoB KoHaeHcanuu. Konnencatopsl cMemenns. [lopsok pacué€ra mpoTuBo- 10
TOYHOT'O KACKaIHOTO KOHJEHCATOpa CMELLIECHUSL.
Tema 6.4. CamocTosTenpHast paboTa 00ydaronmxcs
XoJI0MUIbHBIE 1 [IpumeHeHne xo0J0/1a B MUILEBBIX MPOU3BOJCTBAX. [ €OPETUUECKUE OCHOBBI MOJYYEHHUS! UCKYCCTBEHHOIO 10
npouecchl. x0J10/1a. XOJIOIMIIbHBIC areHThl U UX cBoWcTRa. Kiaccudukanus xoaoauibHbIX MaliuH. KoMmnpeccuoHHbie
XOJIOIMJIbHBIC MallTUHbI. AOCOPOIIMOHHBIC, 3KEKTOPHBIC M TEPMOAIIEKTPUICCKUE XOJIOMIIbHBIC MAIIUHBI,
Pa3znen 7. Maccoo0MeHHBIEe POLECChI.
Tema 7.1. CamocTosTenpHast paboTa 00ydaronuxcs
1 MaccooOMeHHbIE TTPOIECChI B MUIIEBBIX MPOU3BOACTBAX. JBIKyIIas cuja MacCOOOMEHHBIX IPOIEC- 10

OcHoBBI Macconeperavu.
Tunbl KOHTAKTHBIX
YCTPOiicTB MaccooOMeH-
HBIX anmnaparos.

coB. OcHoBHOE ypaBHeHHE Maccomepenaun. Koaddumuent macconepenaun. uddysus. 3akon duka.
Koadpdunuent monexyssipHod auddy3nn. KoHBeKTHBHBIN mepeHoc BemniecTBa. [lnarpamMma paBHOBECHS.
MarepuanbHbIii 0aiaHnc MaccooOMeHa. YpaBHeHHe padodeit mann. OcoOeHHOCTH MaccooOMeHa Ha TpaHU-
e pazaena ¢as. 3akoH maccootnadu lllykapera. BeipakeHrne kod(hGHUITMEHTOB Maccolepeiaqn yepes Ko-
3¢ GUIMEHTH MACCOOTAauU. AHAJIOTHS B TIEPEHOCE TEIIOTHI M MACCHI.

Onpenenenvie ko3pdunmenta maccoornauu. CTpyKTypa U pacrpesielieHue BpeMeHH MpeObIBaHusI B ara-
pate. Moienu ABM>KEHUS IOTOKOB.




YCTpoHCTBO MaCCOOOMEHHBIX ammapaToB. ANmaparhl KOJIOHHOTO TUMA. ['OpU30HTAIBHBIC M HAKJIOHHBIC
anmapaThl ¢ MePEeMEIINBAIOIIUMHI U TPAHCHOPTUPYIOMIMMHU ycTporicTBaMu. HacamouHbsie KOMOHHBI. THITBI
Hacajiok. TapenpuaTsie KOJTOHHBI. CHTUaTHIE, KOJIMAYKOBBIE M KIIAITaHHbBIE TAPENKH.
Tema 7.2. CamocrosrenbHas paboTa 00yJaromuxcs
AbcopOuus. 1 AOGcopbuus B TUIIEBHIX Mponu3BoACTBax. [IpaBmino ¢a3. PaBHoBecwe mpu abcopbumm, 3akon ['enpu. O06- 10 3
Ancop6uusi. mee W mapiuaibHoe naBieHue. 3akoH Jlamprona. AGcopOepsl ¢ MEXaHHYECKIM TepeMEeInBaHNeM, TICHOY-
HBIA TPYOUaTHIA U pacIBUINTEIBHBIA abcopOep, abcopOIIMOHHAs KOJIOHHA C TICEBIO0KIKEHHBIM CIIOEM, UX
YCTPOHCTBO M IpUHIHAIT paboThI. PacuéT abcopOepos.
AncopOnus B MAIIEBBIX PON3BOACTBAX. AncopOeHTHI. PaBHOBecue nipy afacopOimu. M3oTepMel copOIwm.
YCTpOHCTBO ¥ MPHUHIUMI PabOTHI KOJOHHOTO ajcopOepa, HeMPEephIBHOACHCTBYIOIIETO YrONILHOTO ajacopoepa
JUTSL OYHMCTKY T'a30B, aJicopOepa ¢ KHIsimM ciioeM. Pacuér ancopOepos.
Tema 7.3. Copneprxanue yueOHOro Marepuaia
JKCTPAKIHSI. 1 DKCTpakIus B MUIIEBBIX MPOU3BOACTBaX. OCOOEHHOCTH SKCTParupoBaHus U3 TBEPABIX Tell. PaBHOBecue 1 2
B Mpolleccax 3KCTpakiuu. TpeyroipHas AuarpaMMa. JKCTPAKTOPHI MEPHOIUIESCKOTO U HEMPEPHIBHOTO JICH-
ctBus. OHOCTYIIEHUaTOE SKCTparupoBaHue. MHOrOCTYIeHUaTOe SKCTPArupOBaHKE C MEPEKPECTHBIM TOKOM
3KCTpareHTa. MHOrOCTYIIEHYAaTOE MPOTUBOTOYHOE SKCTparupoBaHue. Pacyér skCTpakTopos.
CamocrosTenbHas padoTa 00ydYaroIuXCs 10 3
[lonGop u M3ydeHne NOMOIHUTENFHOTO TEOPETHUECKOTO MaTepraia 10 CPaBHEHHIO MPOIIECCOB IKCTParupoBa-
HUS B CUCTEME TBEPAOE TENO-KUIKOCTh U XKUAKOCTb-KUIKOCTh, IOArOTOBKA JOKJIAIOB.
Tema 7.4. CamocrosTenbHas paboTa 00y4aroIuXCs
Kpucrauiusanus. 1 Kpucramnmzanus B nuieBbIX Npou3BoacTBax. Craguu KpucTawtu3anui. KuHeTnka KpuUCTaJLTH3aIld. 5 3
Kpucrannuszaropsl. Pacuér kpuctaumzaTopos.
Tema 7.5. CamocrosTenbHas paboTa 00y4JaroIuXCs
Ieperonka [Ton6op W M3y4eHue IOIOIHUTEIBHOTO TEOPETHYECKOTO MaTeprala Pa3InYHbIX YCTPONCTB peKTU(HUKAIMOH- 5 3
H peKTHpUKALHSL. HBIX YCTaHOBOK, MOATOTOBKA JAOKJIAJO0B.
Tema 7.6. CamocrosrenbHas paboTa 00yJaromuxcs
Cymka. 1 [Iponecce! cymky B MUIIEBHIX MPOU3BOACTBAaX. Buapl cBsi3u Biaru ¢ MarepuaigoM. CBOMCTBA BIIaXKHOTO 5 3
Bo3ayxa, |-0- mmarpamma. KuHetnka cyiikd. BiarompoBogHOCTh W TEPMOBIArompoOBOAHOCTh. KpuBbie
CYIIKU U KPUBBIE CKOPOCTHU CYIIKH. Y paBHEHHE CKOPOCTH CYIIKHU. [IpOoMOKUTENIHFHOCTh CYMIUIBLHOTO
mporecca. Pacu€r koHBeKTHBHOHN Cymmiky. KOHBEKTHBHEIE, KOHIYKTUBHBIE H CyOIMMAaIlMOHHBIC CYIITUIIKH.
CyIllka TOKOM BBICOKOW YaCTOTHI M ¢ IPUMEHEHHEM HH(PPAKPACHBIX JIyUCH.
JlabopaTopHnas pabota 2 2 3
W3ydeHnne nHppakpacHON CYIIKH.
HTroro 119

JU71st XapaKTepUCTHKH yPOBHSI OCBOCHHS Y4€OHOTO MaTepHaa HCHOIb3YIOTCS CIIEAYIONIe 0003HAYECHUS:
1. — o3HaKOMUTENBHBIN (Y3HABaHHE paHEee U3yYEHHBIX 0OBEKTOB, CBOICTB);
2. — penpOoyKTUBHBIN (BBIMOJIIHEHHE ICATSILHOCTH IO 00pasily, HHCTPYKIIHU HITH TTOJT PYKOBOJICTBOM)
3. — IPOyKTUBHBIN (ITAHUPOBAHUE U CAMOCTOSITEIIHHOE BBIITOIHEHUE JIESTEIBHOCTH, PEIICHHE MPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

3.1. TpebGoBannsi K MUHUMAJIbHOMY
MATEPHAIBLHO-TeXHUYECKOMY O0eciedyeHuIo

Ayn. 2401 KaGuneT mporiecchl 1 amnmapaThbl

YyeOnast meOenb Ha 28 TTOCaIOYHBIX MECT, pabodee MEeCTO MpernoaaBaTes, JOCKa
MenoBas-21IT., TpuOyHa 11T., muakaTHUIA 21IT., MKag KHIKHBIA 210T., CTOJ MO
npuOOpbl 3IIT., MJIAKaThl U MAKEThl MO COOTBETCTBYIONIUM AUCHUILIMHAM, Tpa-
domnpoexTop, cymmnpHbi mkad-1 mT.; PacceB mabopatopusiii PJI 4, Buckosu-
MeTp portauuoHHbli bpykbunpaga DV2T, Ananuzatop Biaxkuoctu; MX-
S50llentpudyra nadoparopHasllJIH-16, AnanuThyeckue >JIEKTPOHHBIC BECHI
Pioneer ;Kommerorep npenoaasaresnst Lenovo Intel Core i3-2100 CPU 3.1GHz ¢
mouuTopoM Acer V193; IIpoektop SANYO c skpanom Media; Ilepeuens nuiieH-
3MOHHOTO mporpamMmmHoro obecnedenus: Microsoft Windows Professional
(KOHTPAKT Ne 244/20 «26» wutons 2020 r, Microsoft Office Professional
(KOHTPAKT Ne 244/20 «26x» uronst 2020 ), 7-Zip (freeware).

3.2. UudopmannoHHoe odecnieyeHne o0yueHust
Ilepedyenb pexoMeHayeMbIX YUeOHBIX U3AHUI,
NuTepHeT-pecypcoB, 10NOJHUTEIbHOI JUTEPATYPHI

Tabmuna 1 — ObecnieueHne TUCIMIIMHBI YI€OHBIMH W3TaHUSIMUA

Knuroo6ecneueHHocTb
Bubaunorpapuueckoe onucanue u3ganus | OCHOBHas/ Kono.- Kon-5o
(aBTOp, 3ar/1aBUe, B/, MECTO U IO/l U3AHUS, | HUTEJIbHAS JUTE- K3, B 61t (;,11 DJeKTpoH-
KOJI. CTP. . .
0J1. CTp.) parypa CII6I3Y HbIE pecypChbl
Kypoukun, A. A. OGopynoBanue mnepepadbaTbi-0CH DBC IOpaiit
BaIOIUX TPOU3BOJCTB. PacTUTENbHOE CHIPHE :
Yueonuk s CITIO / Kypoukun A. A., [IIaGypo-
Ba ['. B., baiikun C. B., Kyxapes O. H. ; nox
o6m1. pen. Kypoukuna A.A. — 2-e u3., UCHp. U
morn .— DJEeKTpoH. 1aH. — MockBa : M3narennb-
ctBo IOpaiit, 2017 .— 439 c.
Kormesoii, E. II. Texnomoruueckoe o06opynoBa-oCH DBC IO0paiiT
HYE MUIIEBBIX POU3BOJCTB. PacueTHbIl MpakTu-
KyM : YueOnoe nocodue st CITO / Komesoii E.
[1. — 2-e u3n., Wcnp. U 10T .— DJICKTPOH. JIaH.
— Mocksa : U3narensctBo FOpaiit, 2017 .— 203
C.
KacbsiHoB, I'. WM. TexHOIOTMHM MUILIEBBIX MPOU3-I0I DObC FOpaiiT.
BojacTB. Cyiika ceipbs : YueOHoe mocobue [lns
CIIO / KacesinoB I'. U., Cemenos I'. B., ['punkux
B. A., TpostroBa T. JI. — 3-e u3n., uchp. u JI0M
— OnexTtpoH. 1aH. — Mocksa : M3naTenbcTBo)
Opaiit, 2017 .— 113 c.
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http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3612&TERM=%D0%9A%D1%83%D1%80%D0%BE%D1%87%D0%BA%D0%B8%D0%BD,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.urait.ru/bcode/409774
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
https://www.urait.ru/bcode/407041
https://www.urait.ru/bcode/406717

4. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHUA
YYEBHOU JUCIHIUITJIMHbI

KonTpoab U oumeHka pe3ylbTaTOB OCBOCHHUS YYEOHOM TUCHUIUIMHBI OCY-
HISCTBIISIETCS MpenoAaBaTeIeM B MPOIECCe MPOBEACHUS IPAKTUYECKUX 3aHATUN U
71a00paTOpPHBIX paboT, TECTUPOBAHUSA, a TAKKE BBIMIOJHEHUS] OOYYAIOIIMMUCS HH-
JMBUTyJIbHBIX 3aJJaHUM.

Dopmbl u memoowvt
KOHMPOA U OYeHKU
pe3ynbmamos 00yuenus

Pe3ynvmamut 00yuenus
(0oceoenHble yMeHU, yCEOEHHblE 3HAHUA)

YMeTh:

- ONPENENATh OCHOBHBIE XaPAKTEPUCTHKH IapaMeTpoB Me- | 1. MToroBas KOHTpoOJIbHAs padoTa.
XaHWICCKUX, THIPOMEXaHUYECKHUX, TEIUIOBBIX M MAaccoo0-
MEHHBIX MPOIIECCOB;

3. KonTposnb 3HaHMi 110 pe3yJibTa-

TaM TCCTOB.
- OPOU3BOJUTL PACUCT TCXHOJIOTUYCCKUX U TCXHUUYCCKUX

napaMeTpoB MPOIIECCOB U alaparos.; 4. Odopmienne 1abOPaTOPHEIX K

- NPUMEHATH TONyYeHHBbIE 3HaHHSA B cepe mpodeccro- | TPAKTUICCKUX 3aHATHU.
HaJILHOH JIeATECIIHFHOCTH,

- OIIGHUBATh JOCTOBEPHOCTh M IPAaBHIBHOCTH MH(OpMa-
LUU.

3HATh:

- KJIacCU(HKALNIO0 OCHOBHBIX MPOIECCOB B COOTBETCTBHH C
KOHKPETHOH OTpacibio MUIIEBOH NPOMBIIUIEHHOCTH;

- CYHIHOCTBb HNPOLECCOB: MEXAHUYECKUX, TUAPOMEXaHUYIEC-
CKHX, TCIIJIOBBIX U MaCCOO6MCHHLIX;

- YCTPOMCTBO U NPUHLHUI JEHCTBUS allapaTosB.

5. OCOBEHHOCTHU OCBOEHHMA JUCIUIIJIMHBI JJ5 MHBAJIUIAOB U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

OOyueHue 0O0yyarIMUXCid C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS MPH
HEOOXOJMMOCTH OCYIIECTBISIETCS HA OCHOBE a/IallTUPOBAHHON pabodeil mporpam-
MBI C UCIIOJIb30BAHMEM CIICIUATIBHBIX METOJIOB OOYUCHHS U TUAAKTHUECKUX MaTe-
pHAJIOB, COCTABJICHHBIX C Y4€TOM OCOOEHHOCTEW TNCHUXO(PU3UYECKOTO PA3BHUTHUSA,
WHINBUIYAIBHBIX BO3MOXXHOCTEH M COCTOSIHHUS 3[I0POBBSI TaKUX OOYYArOIIMXCS
(oOyuatorerocs).

B nensix ocBoeHust yueOHOM mporpamMmbl TUCHUIUIMHBI UHBAIUIAMU U JUIAMU C
OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI TEXHUKYM 00€CTI€YHBaET:

JUISL UHBAJIU/IOB U JIMIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbsI 110 3PEHUIO:
pa3MelieHue B JOCTYMHBIX AJI O0YYaroUInXcs, SBISIOMIMXCS CIENbIMU WJIM Clla-
OOBHIAIIMMH, MECTaX U B QJaNTHPOBAHHON (opMe CIpaBOUYHON HH(POPMAIUH O
pacnycaHuy Y4eOHBIX 3aHATUN; IPUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOILIETO 00yya-
IOLIEMYCS HEOOXOAMMYIO TOMOIIb; BBITYCK ajJbTEPHATUBHBIX (POPMATOB METOIU-
YECKUX MaTepuaioB (KpYyMHbIN MpUdT unu ayanodaisl);

JUTST MHBAJMIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3[0OPOBBS MO CIIyXY:
Ha/JISKAIMMHU 3BYKOBBIMH CPEICTBAMH BOCIIPOM3BeIeHHE NHPOPMAITUH;
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AJI1 UHBAJIMJOB U JIMI C OIPaHUYCHHBIMHW BO3MOKHOCTSAMHA 310POBbS, UMCIHOIIHUX
HapylmCcHUA OIIOPHO-ABUTATCIBLHOI'O allllapara: BO3MOXKHOCTb 6CCHpCH}ITCTBCHHO-
ro g0CTyIiia O6yanOHlHXCH B y‘{e6HBI€ IMOMCIUICHUS, TYAJICTHBIC KOMHAThI U APYI'UC
IIOMCIICHU, a TAKKC Hp€6BIBaHI/I€ B YKa3aHHBIX ITIOMCIICHHIX.

O6pa30BaHHe 06yqa}01111/1xc;1 C OrpaHNM4YCHHBIMHU BO3MOKHOCTSAMU 340POBbA MOXKCT
OBITH OpraHu30BaHO KaK COBMCCTHO C IPYIHMHU O6yIIaIOIHI/IMI/ICSI, TaKk 1 B OTACJ/Ib-
HBIX T'PYIIIIax WX B OTACIIBHBIX OPraHU3aluAX.
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