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

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma y4yeOHOW JUCHUIUIMHBI SIBJISIETCA YacThblO OCHOBHOM 00pa3oBa-
TENbHOW NMPOrpPaMMbl OJITOTOBKH CIELIMAIKMCTOB CPEJIHETO 3B€HA B COOTBETCTBUU C
®I'OC no cneuuanbHoctu CIIO 19.02.03 TexHonorus xyeba, KOHIUTEPCKUX U Ma-
KapOHHBIX U3JENUN, YKpyNHEHHAs rpynna cnennanbHocTerd 19.00.00 [Tpomblinien-
Hasl SKOJIOTUsSl U OMOTEXHOJIOTHH.

[Iporpamma y4yeOHOW AUCIUIUIMHBI MOKET OBITh MCIIOJIB30BaHA B JOMOJIHU-
TENbHOM TpOo(decCHOHATBLHOM O00pa30BaHUM JJI MOBBIIICHUS KBaJU(pUKAIUU U Tie-
pPENoOAroTOBKM pPaOOTHUKOB TMHUIIEBOM MPOMBIIUIEHHOCTH TIO CHEUUATbHOCTH
19.02.03 TexHomnorus xyieda, KOHAUTEPCKUX U MaKapOHHBIX U3JIETUH.

1.2. Mecto y4eOHO AMCHUILIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl MOATOTOBKH CIENMATUCTOB CPeHEro 3BeHa: JUCLUUILUIMHA BXOAUT B
npodeccruoHanbHbIN yueOHbIH UK «O01enpoeccuoHanbHble TUCIUILTAHBD.

1.3. Hean u 33124 y4eOHOM TMCHUIUIMHBI — TPEOOBAHUS K pPe3yJibTaTaM OC-
BOEHHSI YUeOHOI TUCIUIINHBI:

Ieab ocBoeHus qucuuIuinHbl «IIporeccsl u anmapaTs»:

— chopMupoBaTh y CTyJICHTOB II€JIOCTHOE MPEICTABICHUE 00 OCHOBHBIX
TEOPETUUECKUX TMOJIOKEHUAX TEXHOJOTMUYECKUX IPOILIECCOB; YCTPOMCTBAX H
NPUHIMIIAX JEWCTBUS amnlapaToB MUIIEBBIX MPOU3BOACTB; pacueTax OCHOBHBIX
napaMeTpoOB anmapaToB IHUILIEBBIX MPOU3BOACTB I (GOpMHUpPOBAHUS OYIyIIETO
CIIEIIUAJIMCTA THIIEBOM OTpaciau B 00JJaCTH MHTCHCU(UKAIIUU TTPOU3BOCTBEHHBIX
IIPOIIECCOB, OOECIEUCHHUs BBINTYCKa KAa4eCTBEHHOW MPOIYKIHH W OXpaHE OKPY-
YKAIOILEH CPEeJIbI.

OcHOBHbIE 3aJa4¥ JUCLHUIUINHBI — HAYYUTh CTYIECHTOB:

—~ OCHOBaM TE€OPHUH TEXHOJOTMYECKUX MPOLECCOB;

~ YCTPOMCTBY W IIPUHIIMIIAM JEHCTBUS alapaToB IMUIIEBBIX IPOU3BOJCTB;

— IPAKTAYECKOMY NMPUMEHECHUIO TEOPETUUECKUX 3HAHUN B U3YUYEHUU TEX-
HOJIOTUYECKOT0 000PYI0BAHUS OTPACIIH;

— T0JIb30BAThCSl YUEOHOU U CIPABOYHON JTUTEPATYPOH.

B pesynpraTte ocCBOCHHS y4eOHOW AUCITUIUITMHBI OOYYAIOUUHCS TOJDKEH
YMETh!

—  OIpPEIEeNATh OCHOBHBIE XaPAKTEPUCTUKHU NTAPAMETPOB MEXAaHUYECKUX, TH /-
POMEXaHUYECKUX, TETUIOBBIX U MaCCOOOMEHHBIX MPOIECCOB;

— TPOU3BOJAUTH PACYET TEXHOIOTUUECKUX U TEXHUUECKUX [TApaMETPOB MPO-
LIECCOB U amnmnaparos;



~ TPUMEHSTH NOJYyYEHHbIE 3HaHUA B cpepe MpoPhecCuOHAIbHON AeATENbHO-
CTH;

~ OLICHMBATh IOCTOBEPHOCTh U MPABUIBHOCTh HHPOPMALIUU.

B pesynbraTe OCBOEHMS Y4eOHOM AUCHUIUIMHBI OOYyYarOUIUHCA JOJKEH
3HATH!

~ KJaccu(UKaIMI0 OCHOBHBIX MPOLECCOB B COOTBETCTBUU C KOHKPETHOM OT-
PaciIbIO MUILIEBOM IPOMBILITIEHHOCTH;

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

— YCTPOMCTBO W IIPUHLIUII ACHUCTBUS alllapaTos.

TeXHUK-TEXHOJIOT JOJDKEH 00J1aAaTh 00WuUMU KOMNEeMeHYusMU.

OK 1. IloHumaTh CyHIHOCTh M COLMAIBHYIO 3HAYMMOCTH CBOEH Oymyiieit
npodeccuu, MPosIBISTh K HEH yCTONYHMBBIN HHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIHHOCTh, BBHIOMPATh THUIIOBHIC
METOJBl U CIOCOOBI BBIMOJIHEHUS MPO(ECCHOHANBHBIX 3a1a4, OIEHUBATh UX d(-
(EeKTUBHOCTh U KAYECTBO.

OK 3. [IpuauMars pemieHust B CTaHAAPTHBIX U HECTAHJIAPTHBIX CUTYAIUSIX 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 WHGDOPMAIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJOTUH B
npodeccuoHaIbHOM 1eITeTbHOCTH.

OK 6. Paborath B KOJUIEKTHBE U KoMaH/e, YHPEeKTUBHO OOMIATHCS C KOJIIe-
ramu, pyKOBOJICTBOM, MTOTPEOUTEISIMHU.

OK 7. bpatb Ha cebs1 OTBETCTBEHHOCTh 32 padOTy UJICHOB KOMaHAbI (TIOIYHU-
HEHHBIX), pE3YyJIbTaT BHIMOJIHEHUS 3a/IaHUN.

OK 8. CamocTosiTeTbHO ONMpEeNeNaTh 3a1a4d MPodheCCHOHAIBHOTO M JIMYHO-
CTHOTO Pa3BHUTHsI, 3aHUMATHCS CaMOOOpa30BaHUWEM, OCO3HAHHO TUIAHUPOBATH MO-
BBIIIICHUE KBATH(UKAITHH.

OK 9. OpueHTupoBaThCS B YCIOBHUSIX YaCTOW CMEHBI TEXHOJOTUN B mpodec-
CHOHAJIBHOM JEATEIBbHOCTH.

1.4. PexkoMeHayemMoe KOJMYECTBO YACOB HA OCBOEHHE NMPOrpPpamMMbl y4eOHOM
AUCHUNTHHBI:
MaKCHUMAaJIbHOHM yueOHOU Harpy3ku obyuatomerocs 119 gacos, B Tom uucie:
00s13aTENBPHON ayTUTOPHON yaeOHOM Harpy3ku oOyudatomerocs 14 gacos;
CaMOCTOATEIHHOM paboThl oOyvaromierocs: 105 gacos.



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

Bup yueOHoM padoThI Oovem uacos

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 119
Oobs13aTesibHAs ayIMTOPHAas y4eOHasi HAarpy3Ka (Bcero) 14
B TOM YHCJIE:

nabopaTopHbie PaOOTHI 4

MPAKTUYECKUE 3aHATHS 2
CamocrosiTesqibHas paboTa o0yyarierocs (Bcero) 105
Umoeosas ammecmayus 6 popme (yrkazams) 2 cem. - 9K3aMeH




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

HaumenoBanue Conep:xanue y4eOHOro MaTepnaJia, JJabopaTopHeie padoThbl U NPAKTHYECKHE 3AHATHSA, CAMOCTOSITeJIbHASA padoTa OBLeM 4aCOB Yposenns
pa3/iesioB M TeM o0yJarmmxcsi, KypcoBasi padora (IpoeKT) (eciu npedycmompervl) OCBOEHUSI
1 2 3 4
Paznea 1. OcHOBHBIE N0JI0KEHUS U HAYYHbIE OCHOBBI THCIUIIUHBI.
Tema 1.1. ConepxaHue y4eOHOTO MaTepHaa
OcHOBHBIE 3aKOHBI 1 | BakoH coxpaHeHHs MaTepuu. YpaBHEHHE MaTEPUATLHOrO OanaHca. 3aKOH COXPaHEHHUS PHEPTHH. Y paBHEHHE 1 1
u nousitusi. CBolicTBa OHEPICTUYCCKOI'O Gancha. I[BI/I)KyHIaSI ChJIa mmpounecca. BI)Ipa)KeHI/Ie I[BI/I)KyIIleﬁ cuiibl. PaBHOBECHE B cUC-
ChIPbSI IPOYKTOB H MO~ TeMe. 3aKOHBI MepeHoca Macchl U dHepruu. OCHOBHOE KMHeTHYecKoe ypaBHeHHe. Kiaccubukanus
J'Iy(l)aﬁpl/lKaTOB. MeTOZII)I IpouecCoB 110 )Z[BI/I)KYHIGfI CHUJIC. Hpoueccm MEPUOANICCKUEC U HCIIPEPLIBHLIC, YCTAHOBHUBIINECA U HECYCTAHO-
pacyeTra 1 MPOEKTHPO- BUBIINCCS.
BaHUs NMPOLECCOB
u annapatoB. OCHOBbI
TEOpUHU MOa00uS.
Pa3nen 2. Mexannyeckue mpoiecchl.
Tema 2.1. ConeprxaHue y4eOHOrO MaTepraia
N3mebueHue. 1 Teopernueckne OCHOBBI U3MeNbueHHs. Kimaccudukanus mporeccoB uaMenbuyeHus. M3Menbuaro- 1 2
CoprupoBanue. mye MamMHbL. Pacuér mpou3BOAUTENbHOCTH U moTpebisgeMoii MomHocTU. [lyTn HHTeHCHpUKanUN U3-
O0padoTka MaTepuaioB MEJBbYEHUS U CHIDKEHUS SHEPro3aTpar.
JAaBJIeHHEM CoprupoBaHue coeimyunx matepuanoB. [IpoceuBanne. Curta. [Ipon3BoguTensHOCTD POCEUBA-
(mpeccoBaHue). HusA. CutoBoil aHanmu3. DG PeKTUBHOCTH HpocenBaHus. MammHb! 11 npocenBanud. [Imockoe kadaio-
meecs CUTO, OCHOBBI pacuéra. PacceBrl. Bypatel. Tpuepsl. [IHeBMaTHUECKOE U THIPABINYECKOE COP-
THpOBaHUWE. MarHUTHBIE U AIEKTPOMArHUTHBIE cenmapaTophl. [lyTu mHTEHCHUKANKU COPTUPOBAHUS
U CHWKEHHUS YHEPro3arpar.
IIpeccoBanue. IIpeccrl BUHTOBBIE KOP3UMHOYHBIE, IHEKOBBIE, *mHeBMartnueckue. dopmoBaHue
IJTACTUHYATHIX MaTepuagoB. MakapoHHBIM Ipecc. YIUIOTHEHHE CHIMYYUX MaTepualioB. KapycenbHbIN
JIMCKOBBIN TIpecc. Pacduer mpou3BOAUTENbHOCTH MIPECCOB U MOTpebisieMoit MomHocTH. [lyTn wH-
TeHCU(UKAINH MPECCOBAHNSI M CHIDKEHUS DHEPro3arpar.
JlabopaTopHas pabota | 2 2
OnpeneneHue CTENeHN U3MENbUEHUS MaTepuaa.
[pakTrdeckoe 3ansaTue 1 1
N3yuyenune ycTpolcTB sl M3MENbUYEHHUSI, COPTUPOBAHUS U IPECCOBAHUS.
Pa3znea 3. I'mapomexannyeckue mpoueceol.
Tema 3.1. Conepxanne yaeOHOTO MaTepHaa
1 OcHoBbI ruapaBnuku. ['uapocraruka. 1 2

OCHOBBI THAPABIUKH.
I'mapocratnka. OCHOBBI
THAPOAUHAMHUKH.

I'unpocratudeckoe naBieHue u ero cBoicTBa. [IprOopbl M eqMHUIBI 1 n3MepeHus faBieHus. laBienne
abcomrotHoe, n30BITOUHOE U BakyyM. OCHOBHOE YpaBHEHUE THAPOCTATHKH. HekoTopble ciaencTBUsl OCHOB-
HOro ypaBHeHus ruzpoctatuki. 3akoH [lackans. ['mapasanueckuii mpecc.




Iuapomunamuueckoe nasneHue. Pacxon skunkoctu. CpenHsis CKOPOCTh U YpaBHEHHE HEPa3pHLIBHOCTH.
I'mapaBanueckuii paguyc U SKBUBAJIEHTHBIA AUaMeTp. [[Ba pexuma ABUKEHUSA )KUIKOCTU. Y paBHeHUE bep-
HyJuid. [IpakTnueckoe npumenenue ypaBHenust bepuymiu. Jluarpamma HarnopoB. MepHBIE CyKarolue ycT-
potictea. ['mapaBnuieckue COnpoTURIICHNs B TpyOonpoBoaax. [loTepu Hanopa. Y paBHEHHE PAaBHOMEPHOT O
JOBYKEHUS )KUAKOCTH. Pacu€r mpocTeix TpyOomnpoBoaoB. Pacuér cudonnoro tpydonposoza. [lceBno-
OKM)KEHHBIN (KUIAIIMIN) CIIOH.

[IpakTnueckoe 3ansaTHE 2 1
O3HakoMIIeHHE C TPUOOpaMH ISl U3MEPEHHUsI TABJICHHS.
Pazpean 4. Hacocbl. Bentunstopsl. Komnpeccopsbl.
Tema 4.1. ConepxaHue y4eOHOTO MaTepHraa
Knaccupuxanus 1 Kinaccugukarpss HacocoB 1Mo npuHIUNY aekictBus. Hacockl 00bEMHBIC U MHaMuueckue. Harop, pa3su- 1
HacocoB. [lopuiHeBbIe, BaeMblil HacocoMm. JlormycTrmas BbICOTa BCAChIBAHUSI.
LHEHTPoOeKHbIE U IpyTrHue [TopmHeBbIe HACOCH], UX MPUHIUN JEHCTBUS, YCTPOWCTBO, MPOU3BOAUTENFHOCT, MOIIHOCTE. LleH-
Hacochbl. BeHTuasTopsl u TPOOEKHBIC HACOCHI, UX IIPUHIIMIT JSHCTBUS M YCTPOMCTBO. XapaKTePUCTHKA I[EHTPOOESKHOIr0 Hacoca.
KOMITpeccopblI. Buxpessie, mecTtepeHHbIE 1 BAHTOBBIE HACOCHI, HX TPUHIHI JEHCTBHS U YCTPOHCTBO.
BeHTHIATOpEl pasraibHble, TMaMETPAJIbHBIE U OCEBBIC, UX NPUHLMI JEUCTBHS U ycTpoicTBO. Kom-
npeccopsl. IHAWKAaTOpHAS IriarpaMMa HAeadbHOro MOPIIHEBOro KoMImpeccopa. Pacyer mpousBoanTENb-
HOCTH M MOIIHOCTH TMOPIIHEBOTO Komipeccopa. LIeHTpoOekHbIe 1 0ceBbIe KOMIIPECCOPhI, MX TPHHITHIT JeH-
CTBHUSI U YCTPOMCTBO.
CamocrosTenbHas pabota 00yJaronmxcs 10
Hamucanne pedepara no teme: «lcnonp3oBaHie THIIOBBIX HACOCOB U KOMIIBIOTEPOB B OTPACIIID.
Pazpgen 5. Pa3zjenenne HEOAHOPOIHBIX CHCTEM.
Tema 5.1. Conepxanue yq4eOHOTO MaTepHasa
XapakrTepucruka 1 OcCHOBHBIE 3aKOHOMEPHOCTH OC@KIEHHUS. Y CIOBHS PAaBHOBECHs Ul ocaxkjaromercs dactuisl. Cko- 1
HEOJJHOPOJHBIX CHCTEM pocth ocaxaenus. Kpurepuih Apxumena. KpurepuanbHoe ypaBHeHHE ocaxaeHus. Pacuér ckopoctu ocax-
U MPoIeccOoB UX pa3je- neHnd. Pacdér mpom3BOAWUTENBHOCTH OTCTOMHWKA. OTCTOWHHWKHM, WX MPUHIHUN PabOThl M YCTPOMCTBO.
Jenust. OcaxneHue. OcaxxaeHue B 1oje HeHTPOOSKHbIX cuil. OTCTOWHBIE U ocaauTebHbIe HeHTpUyru. Tapenpuarslii cenaparop,
dyoranus. MPUHLIUI PadOTHI U YCTPOMCTBO.
DuJbTpOBaHUE. [punuun dnoranuu. Pons "cobupateneit” u nenooOpa3zoBaTeneld. Y CTpOMCTBO U NPUHLMI ACHCTBUS
anmapara st (hpJIOTalnH.
HBmxymas cuna ¢uiabtpoBaHus. OcoOeHHOCTH (QUIBTPOBAHMS TOJ W30BITOYHBIM JIAaBICHHEM H TIOJ
BakyyMoM. YpasHeHue [lapcu. YpaBHeHue GuibTpoBaHus ¢ o0pa3oBaHHEM ciios. OUIBTpYOLME Hepero-
ponku. Mukpo- u yiaprpaduasTparus. [Iporneccer odbpatHoro ocMoca. MeMOpaHbl 1 MeMOpaHHBIE MOJTYJIH.
OunbTphl. PamMHBIN GUITBTP-TIpECC, JIMCTOBOW, TATPOHHBIH, BAKYYMHBIH, MeMOpPaHHBIH (HITBTPBI, HX TPHHIIHIT
JIEUCTBUSI U YyCTPOMCTBO.
Tema 5.2. Conepxanne yaeOHOT0 MaTepHaa
IepeMemuBanue. 1 [Ipornecchl nepeMemmBanysl B MUIIEBBIX TEXHONOTHSX. ['oMoreHn3amus. MexaHnueckoe repeMeInBaHue. 1

Oumncrka Bo3ayxa u

Mermanku. Pacxozn OHECPIruu IMpu MEXAHUYCCKOM IICPCMCIIMBAHUU. I_[I/IpKyJ'IHLII/IOHHOC, IIOTOYHOC H
IMHCBMATUYCCKOC NMCPCMCIINBAHUC. HepeMeH.[I/IBaHI/IC ChIITY4YUX MATCpPUAJIOB. HpI/IHL[I/IH pa6OTBI n yc’I‘pOfICT-




NMPOMBIIIJICHHBIX I'a30B.

BO MEIIAJIOK U CMECUTEIIEH.

Knaccugukanus npoueccoB OYUCTKH BO3AyXa M Ta30B. MexaHnndeckass OYUCTKa ra3oB. OTCTOMHUKU U
¢uneTpsl. LIMKIOHBI ¥ TUAPOIUKIOHBI. DUIBTPOBaHHE T'a30B. MOKpasi OYMCTKA ra30B. DIEKTPOOYHCTKA
ra3oB. [IpuHIIn paboThl ¥ YCTPOWCTBO aNNapaToB JUIsl OYUCTKU ra3oB.

CamocrosTenbHast paboTa 00ydJaronmxcs 10
[Mon6op u u3yyeHne NOMOTHUTENBHOTO TEOPETUIECKOr0 MaTeprala O POIM Mpollecca OYUCTKY BO3AyXa U Ipo-
MBIIJICHHOTO T'a3a B PEIICHUH YKOJIOTHYECKUX MPpobiieM, CoCTaBIeHHE Mpe3eHTaluu B nporpamMme PowerPoint.
Pazpgen 6. TenJioBble mpoueccol.
Tema 6.1. Coneprxanue yueOHOro MatepHaa
OCHOBBI TemJionepenayu. 1 HpI/IMeHeHI/Ie TCIIJIOBBIX ITPOLECCOB B IMUIIEBLIX ITPOU3BOCTBAX. OcnoBHbIe ToHATHSA. CI0COObI rnepeHoca 1
OCHOBHBI€ TeILIOHOCH- tertoThl. TemnoBoe nanyuenue. TernoBoi Oamanc. OcHOBHOE ypaBHeHHe Teruionepenadn. KoadduiueHt
TeJH M TeILI00GMeHHbIE teronepenadd. TermonpoBonHocTs. 3akoH Dypre. Konpekuus. 3akon Tersiooraaun Heiorona. Temmnosoe
annapatbl. Harpesanue, HE)ILO6I/I€. Kputepuu temniaoBoro mogoowusi. "Tennmsog nojobue B Mpolleccax TeIIO0TAA4YH C KOH IeHCaIU-
OXJIaKIEH e, TIACTepH3a- eif. [lepemaua TernoTel uepe3 cTeHKy. Pacuér cpeqHel pa3HOCTH TEMIEepaTyp.
1ML, CTepHIIH3AINSI. OCHOBEJBIC TeTTOHOCHTEIH. Krnaccndukarmms TCHH?OGMCHHHX anmaparoB. TemmooOMeHHbIe anmapaTsl ¢
TpyOUaTOH ¥ TIOCKOM MTOBEPXHOCTHIO HAarpeBa. Pacyér TernmooOMEeHHBIX ammaparoB. DJIeKTPHUECKHe Harpe-
BATENH, UX YCTPONUCTBO U NPUHIMI JEHCTBUSL.
CamocTosTenbHas pabora 00yJaromuxcs 10
[TonGop u u3ydeHne JOMOTHUTETHFHOTO TEOPETHIECKOr0 MaTepraa MpoleccOoB HarpeBaHusl, OXJIAXKICHHSI, Tac-
TEpU3aLUs U CTEPUIIM3ALINSL, TOATOTOBKA TOKIAI0B.
Tema 6.2. CamocrosTenpHas padoTa 00ydJaroumxcs
Boimapusanue. 1 OcCHOBHBIC CBEJICHHS 110 BHEIIApUBAHHUIO pacTBOpoB. IIpocras Beimapka. Pacd€r mpocToi BBEITaApKH. 10
MHorokopmycHasi BeImapka. /[Bmxyrmasi cuiia mporeccoB BeimapuBaHusa. OCHOBHBIE THITBI BEITTAPHBIX all-
naparoB. BelllapHble annaparsl ¢ TEIIOBBIM HACOCOM.
TeMma 6.3. CamocrosTenbHas paboTa 00yJaroumxcs
Konaencanus. 1 ObmacTs mprMeHeHUs TporeccoB KoHaeHcarn. Korgercatopsl cMmemienus. [lopsimok pacdéra mpoTuBo- 10
TOYHOI'0 KACKaJHOT'O KOHJEHCATOpa CMELLEHMUSI.
TeMma 6.4. CamocrosTenbHas paboTa 00yJaroumxcs
X 010HIbHbIE 1 [IpumeneHnre xonona B MUIIEBBIX NPOU3BOACTBAX. T€OPETUUECKHE OCHOBBI MOITYYEHUS! UCKYCCTBEHHOIO 10
Tnpoiecchl. xonona. XOoIoMTHHBIE areHTh U UX cBoicTBa. Kitaccudukanus xomoauinbHbIX MamiuH. KoMrmpeccrnoHHbIe
XOJIOIFJIbHBIE MAIIMHBL. AOCOPOIIMOHHEIE, )KEKTOPHBIC F TEPMOIJIEKTPHUYECKUE XOJIOFITbHBIE MAIIMHBL
Pasnen 7. MaccooOMeHHbIe TpoLecChl.
Tema 7.1. CaMocrosiTenbHas paboTa 00yJarommxcs
1 MaccooOMeHHbIE TPOIECCH B MTUIIEBBIX MPOM3BOACTBaX. J[BMXKyIast ciiia MaccOOOMEHHBIX TpoIlec- 10

OcHoBBI Macconeperavyu.

TunbI KOHTAKTHBIX YCT-

POJicTB MaccoO00OMEHHBIX
anmnaparos.

coB. OcHOBHOe ypaBHeHHe Macconepenaun. Kosdpduunent macconepenaun. Juddysus. 3akon Duka.
Koapduunent monekynspaoit nud¢ysnn. KoHBeKTHBHBIN mepeHoc BemiecTBa. JlnarpaMma paBHOBECHSL.
MarepuanbHblii Oananc MaccooOMeHa. YpaBHeHHe paboueil muHud. OcoOEHHOCTH MaccooOMEeHa Ha IpaHu-
ue paszena (as. 3akoH maccoornaun lllykapeBa. Boipaxkxenne ko3QuIIEHTOB Macconepenayn depes3 Ko-
3¢ PULIIEHTH MacCOOTAaYl. AHAJIOTHS B IEPEHOCE TEMIIOTHI U MACCHL.

Onpenenenre kodppuurenta maccoornayn. CTpyKTypa U pacipeaeneHie BpeMeHH TpeObIBaHus B arra-
pate. Monienu ABMKEHUS IOTOKOB.




VYcTpoicTBO MacCOOOMEHHBIX ammnapaTroB. ANMapaTsl KOJIOHHOTO THMa. | Opu30HTalbHBIE U HAKIOHHBIC
armapathl C MEPEMEIINBAIONMMHA U TPAaHCIOPTHPYIOUMMH ycTpoiicTBamu. Hacamounbie KOMOHHBL THITBI
HacaJiok. TapenbuaThie KOMOHHBL CHUTYATHIE, KOJMAYKOBBIC M KIAlTaHHBIC TAPEIIKH.
Tema 7.2. CamocrosresnpHas pabota 00yJaromuxcs
A6copGums. 1 AOcopOrus B NHILIEBBIX Mpou3BoacTBax. [IpaBmino ¢as. PaHoBecue npu adcopOiwum, 3akon ['enpu. O0- 10 3
AncopGuusi. miee U nmapiuanbHoe nasiienne. 3akoH JlanbToHa. AGCOpOEphl ¢ MEXaHWYEeCKHM TepeMElIMBaHneM, TIEHOY-
HBIN TPpyOUaThlil M pacbUIMTENbHBIN abcopOep, aOcopOIOHHAs KOJIOHHA € TICEBJIOOKIKEHHBIM CII0EM, HX
YCTPOWUCTBO U MpHHIHI paboThl. Pacuér abcopbepos.
AzcopOrus B MUIIEBBIX MPOU3BOACTBaX. AjncopOeHThl. PaBHOBecue npu ajacopOimu. M3orepMbl copOLnm.
VYCTpoicTBO M MPUHIMT paboThl KOJIOHHOTO aj1copOepa, HEMpephIBHONEHCTBYIOMIETO YIOIBLHOTO ajcopbepa
JUIsL OYMCTKH Ta30B, ajcopOepa ¢ KHIsmuM ciioeM. Pacuér agcopbepos.
Tema 7.3. Coneprxanre yueOHOro MaTeprana
DKeTpaKUus. 1 DKCTpakius B MUIIEBLIX Mpon3BojcTBaX. OCOOEHHOCTH SKCTparupoBaHus U3 TBEPIBIX Tel. PaBHoBecHe 1 2
B MpoIIeccax IKCTpakuuu. TpeyroipHas uarpaMMa. DKCTPaKTOPhI IEPHOJANIECKOTO W HEMTPEPBIBHOTO JICHUCT-
Busi. OITHOCTYNEHYAaTOe IKCTparupoBaHue. MHOrOCTYIIEHYATOe SKCTPArMpPOBAHUE C TIEPEKPECTHBIM TOKOM
JKcTpareHTa. MHOroCTyleH4aToe NPOTUBOTOYHOE IKCTparupoBaHue. Pacyér 3kCTpakTopoB.
CamocrosTenbHas paboTa 00y4Jaroumxcs 10 3
[Ton6op u u3ydeHwne AOMOTHUTEIHHOTO TEOPETUIECKOT0 MaTeprala 1Mo CPaBHEHHIO MPOIECCOB dKCTparupoBa-
HUS B CUCTEME TBEPIOE TEIO-KHIKOCTh U KUAKOCTh-)KUKOCTh, IIOATOTOBKA JOKJIAIOB.
Tema 7.4. CamocrosTenbHas paboTa 00ydJarommxcs
Kpucramimsanus. 1 Kpucrannmzanya B mumeBsix mponsBoacTBax. Crtamum KpucTawm3anud. KWHeTWKa KpHCTallIM3alim. 5 3
Kpucramnuzatopsl. Pacuér kpuctasmmszaTopos.
Tema 7.5. CamocrosTenbHas padoTa 00ydJaroumxcs
Ieperonka [TonGop m W3y4eHue NOMOTHUTENHFHOIO TEOPETUIECKOTO MaTepraia Pa3iudIHbIX YCTPOUCTB PEKTH(PHUKAIINOH- 5 3
¥ peKTHQUKALHSL HBIX YCTaHOBOK, TIOATOTOBKA JJOKJIA/IOB.
Tema 7.6. CamocrosTenbHas paboTa 00yJaroumxcs
Cymka. 1 [Iporteccs! cymKky B MUIIEBBIX MPOU3BOACTBAaX. Bupl cBs3M Bimaru ¢ mMaTepuanioMm. CBOHCTBA BIIaKHOTO 5 3
Bo3ayxa, |-d- muarpamma. Kuneruka cymiku. BiaronpoBOJHOCTh M TEPMOBJIArONpOBOIHOCTh. KpuBbie
CYIIKN W KPUBBIE CKOPOCTH CYIIKH. Y paBHEHHE CKOPOCTH CYIIKU. [IpOMomKUTENbHOCTS CYIIMIIBHOTO
mporiecca. Pacu€r koHBeKTHBHOHN Cymviku. KOHBEKTHBHBIE, KOHIYKTUBHBIE U CyOIMMAIIMOHHBIC CYIIHIIKH.
Cy1mka TOKOM BBICOKOH 9acTOTHI M C TPUMEHEHHEM HH(paKpacHBIX JTyUCSH.
JlaboparopHast pabora 2 2 3
M3yuenne nHbpaKkpacHOH CYIIIKH.
Hroro 119

Js XapaKTepUCTUKN YPOBHSI OCBOCHUS Y4€OHOT0 MaTepHraia HCIOIb3YIOTCS CIeayIomue 0003HaYeHusI:
1. — o3HaKOMUTENBHBIH (Y3HABAaHHE paHee U3yYEHHBIX 00BEKTOB, CBOWCTB);
2. — penpOayKTUBHBIN (BBIIOJIHEHNE IESITENBHOCTH 110 00pasily, HHCTPYKLUHU UM O PYKOBOACTBOM)
3. — IPOIYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITENILHOE BBITIONHEHHE ACATENLHOCTH, PElIeHHe TPOOIEMHBIX 3a1a4)
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3. YCJOBMUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY
MaTepUAJbHO-TeXHUYECKOMY oOecreyeHuIo

Ayn. 2401 KaGuHeT npolneccsl U anmnapaTsl

VYuebHas mebenp Ha 28 MocaoyHbIX MECT, pabouee MeCTO MpernojaBaTes, 10cKa
MeJoBas-2T., TpuOyHa 11IT., MIakaTHUIA 21IT., IIKA( KHIOKHBIA 21IT., CTOJ MOA
npuOOpsl 31IT., TUIAKATHl U MAKETHl O COOTBETCTBYIOMIMM JUCLMILIMHAM, Tpado-
MPOEKTOP, CymWIbHbINA MmKad-1 mrt.; PacceB maboparopusiii PJI 4, Buckoszumetp
poraunoHHblil bpykdunsaa DV2T, Ananuzatop Braxunoctu; MX-50Lentpudyra
nabopatopHasallJIH-16, Ananutnueckue snekTponHsie Bechl Pioneer ;Kommnbrorep
npenoaasareist Lenovo Intel Core i3-2100 CPU 3.1GHz ¢ mouuTopom Acer V193;
[Ipoextop SANYO c skpanom Media; I[lepedyeHb TUIEH3MOHHOTO MPOTPAMMHOTO
obecrieuenuss: Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26»
utonst 2020 r, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» utoHs
2020 1), 7-Zip (freeware).

3.2. UudopmanuoHHoe odecrieyeHne 00ydeHust
IlepedyeHnnb pexoMeHAYyeMbIX Y4eOHBIX U3AaHMI,
HNHTepHeT-pecypcoB, JONOTHUTEIbHOH JTUTEPATYPbI

KuuroooecneyeHHOCTh

Bubmorpaguyeckoe onucanmne n3ganus |OcHoBHas1/ 1ono.- Kou-Bo

(aBTOp, 3arnaBne,K1:)1:1n,ch4ec)T0 U 'O/l U31aHUS, | HUTeJbHAasl JIuTe- K3, B GHGL DJIeKTPOH-
- CTP. parypa Cligray [Hbe Pecypedr
[lenesuna JI. @. OCH 99
[Ipoueccel u arnrmapa-
ol . yueOuuk / JI.®.Ilenesuna, H.U.IlunumneHko.
- U3x. 2-e, ucrp. -
Canxkt-IletepOoypr [m ap.] Jlams, 2020.- 330
c. : wi.(YueOuuku ms By30B. CrienpanbHas Jiv-
repatypa). (Cpennee mnpodeccuoHanbHOE 00pa-
30BaHUE).
I'wesaminoBa A. U. OCH OBbC IOpaiit

[Iporiecchl U ammapaThl MUIIEBBIX TPOU3BOICTB :
YueOnuk u npaktukym Jns CIIO / 'ne3numnoBa)
A. . — 2-e u3x., iep. U 1on — DJIEKTPOH. JIaH.
— Mocksa: U3natensctBo FOpaiit, 2019 . 270 c.

Kypoukun A. A. OCH ObC IOpaiit
OOopynoBaHue  mepepadaThIBAIOIIUX  MPOU3-
BoAcTB. PacturenbHoe cbipbe  YueOHuk s
CIIO / Kypoukun A. A., lllaGyposa I'. B., baii-
kun C. B., Kyxapes O. H. ; mog o0mi1. pen. Ky-
poukrHa A.A. — 2-€ U31., UCIIP. U JIOT .— DJIEK-

TpoH. naH. — MockBa: MznarensctBo IOpaiir,
2019 .— 446 c.
Bunapos A. O. aomn ObC IOpaiit
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https://www.biblio-online.ru/bcode/441780
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.biblio-online.ru/bcode/437870
https://www.biblio-online.ru/bcode/431495

[Tporeccsl u ammaparbl OMOTEXHOJOTHH: (ep-
MEHTALIMOHHBIE amnmaparel: Y4eOHOe Tmocolue
st By30B / mof pea. beikoBa B. A. — 2-e u3n.,
nep. U 1on.— DJeKTpoH. JaH. — Mocksa: U3na-
renbcTBO FOpaiit, 2019 .— 274 c.

Komegoii, E. II. Texnomorndeckoe obopymoBa- JIOTI OBbC 0paiit
HUE IUIIEBBIX POU3BOJACTB. PacueTHbIN IpaKTH-
kyMm: Yuebnoe nocooue s CITO / Komeoii E.
[1. — 2-e u3a., ucnp. U IOM.— DIJIEKTPOH. JaH.
— Mocksa: U3natenberBo FOpaiit, 2019 .— 203
C.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOM JJUCIUIIJIAHBI

KoHTpoJib U olleHKa pe3yJIbTaTOB OCBOCHUS YUCOHOW NUCITUILIIUHBI OCYIIIEe-
CTBJIIETCS MPEINOJABATEIEM B MPOLIECCE MPOBEACHUS MPAKTUUECCKUX 3aHITUN U Ja-
OopaTopHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHECHHS 00YYAIOIIMMUCS WH/IU-
BUJTYJIbHBIX 3aJJaHU.

Dopmol u memoowvl
KOHmMPOA U OUEeHKU
pe3yiomamos 00yyenus

Pe3ynomamut 00yuenusn
(oceoennvie ymeHnus, yceoeHHble 3HAHUA)

YMmern:

- ONpPENENATh OCHOBHBIE XapPaKTEPUCTUKK MapaMeTpoB Me- | 1. MiTtoroBast KOHTpoJIbHAs padoTa.
XaHUYICCKHUX, THUIPOMEXaHUYECKHX, TEIJIOBBIX W Maccoo0-
MEHHBIX ITPOIIECCOB;

3. KoHTpoJib 3HaHMI TIO pe3yJibTa-

TaM TECTOB.
- IPOU3BOAUTH PACUCT TEXHOJIOIMYCCKUX M TEXHHYCCKHUX

MapaMeTPoB IIPOIIECCOB M allllapaToB; 4. Odopmienne 1abOpaToOpHBIX |

- NPUMEHSATHh MOJIydeHHbIe 3HaHUA B chepe mpodeccuo- | MPAKTUICCKUX 3aHATHH.
HaJIbHOH NIeSITEITbHOCTH,

- OIIEHWBATh JOCTOBEPHOCTh W MPABHIBHOCTH WH(OpMa-
015078

3HaTh:

- KJIacCH(HMKAIIIO OCHOBHBIX MPOIIECCOB B COOTBETCTBHH C
KOHKPETHOM 0TpaciiblO MHUILEBON MPOMBIILIEHHOCTH;

- CYHIHOCTb ITPOLECCOB: MEXaHHUYCCKUX, T'MAPOMEXaHNYC-
CKHX, TCIIJIOBBIX U MaCCOO6M€HHBIX;

- YCTPOMCTBO ¥ NPHUHLHUI JEHCTBUS alnapaToB.

5. OCOBEHHOCTHU OCBOEHMA JUCHUILJIMHBI JJIA UHBAJIUIOB U JIAI C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbAA

OO0yueHne 00y4YaroIIMXCsi ¢ OTPaHUYEHHBIMH BO3MOKHOCTSMU 370pPOBbsI MIPU HE-
00XOJIMMOCTH OCYIIECTBIISIETCSI HA OCHOBE aIalTHPOBAHHOIN pabodell mporpaMMbl
C WCTIOJB30BAaHUEM CIICIIMATBHBIX METOJOB OOYUYEHHUS U NTUAKTHUYECKUX MaTepua-
JIOB, COCTABJICHHBIX C Y4ETOM OCOOEHHOCTEH NMCUXO(DU3NIECKOTO PA3BUTHS, NH/H-
BUIYAJIbHBIX BO3MOXXHOCTEH W COCTOSTHHUS 3JIOPOBbS TakuX oOydaromuxcs (00y-
YaloIIerocs).
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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.biblio-online.ru/bcode/438838

B nenax ocBoeHus yuyeOHOW MporpaMMbl JUCHMIUIMHBI MHBAJUIAMU U JIMLUAMHU C
OTrpaHUYECHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI TEXHUKYM O0€CIIEUMBAET:

JUTSl MHBAJIMJIOB U JIMI] C OIPAaHUYEHHBIMU BO3MOXXHOCTSMHM 370POBbS 10 3PEHUIO:
pa3MellleHrne B JOCTYIHBIX AJI1 00y4arouIuxcs, SIBJSIOIIUXCS CIIENBIMU WU clla-
OOBHUIAIIMMHU, MECTaX U B aJallTUPOBAHHON (QopMme crpaBOYHON HH(OpMaALUU O
pacnucaHuu Y4YeOHbIX 3aHATHH; MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO 00Y-
YaronieMycsi He0OXOAMMYIO TOMOIIIb; BBITYCK albTEPHATUBHBIX (POPMATOB METO-
JUYECKUX MAaTepUaioB (KpyIHbIN wWpudT uin ayauodaiiis);

JUISl MHBJIUJOB M JIMLl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MO CIYXY:
HaJJIeKalMMU 3BYKOBBIMU CPEACTBAMU BOCIIPOU3BEACHUE NH(POPMALINH;

JUISl MHBAJIMAOB U JIUI[ C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbs, UMEIOLIUX
HapyIIEHUS] ONOPHO-ABUIAaTENILHOTO aliapara: BO3MOKHOCTh OeCHpensiTCTBEHHO-
ro JIOCTyIa 00y4aromuxcsl B yueOHbIe TOMEIEHHUs, TyaJIeTHbIE KOMHAThI U IpyTUe
NOMEILIEHHUS, a TAK)KE MPeObIBAaHUE B YKa3aHHBIX TOMEIICHUSX.

O6pa3zoBanue 00y4arOMMUXCs ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI MOKET
OBITh OPraHM30BaHO KaK COBMECTHO C JPYTUMHU OOYYArOIMIMMHUCS, TaK U B OTIENb-
HBIX TPyNIax UiId B OTJEIbHBIX OpraHU3aIMIX.
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