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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-
TEJIBLHOM MpOrpaMMbl MOATOTOBKY CHEIUAIMCTOB CPEIHETO 3B€HA B COOTBETCTBUHM 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 «O01menpodeccuoHaabHbIe JUCIUTITUHBDY.

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 anmnapaToB MHUILEBBIX MPOU3BOACTB A (POPMUPOBAHUS OyAyLIErO
CHeUaliCcTa MUILEBOM OTPACIM B 00JIACTU MHTEHCU(DHUKAIIMU TPOU3BOICTBEHHBIX
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:

—  ONpEAeNsiTh 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, THIPOMEXAHUUECKUX, 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, BBHIOMPATH THUIIOBHIE
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. OcymiecTBidTh 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 KOJIJIEKTUBE U KOMaHJe, YOPEKTUBHO 0OIIATHCS C KOJIIEe-
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 Pa3BUTHUS, 3aHUMATHCS CaMOOOPa30BaHMEM, 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
AUCHMIIMHBI:
MaKCUMaJbHOW yueOHOM Harpy3ku oOyuyatomerocst 119 vacos, B Tom uuncie:
00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku ooydaromierocs 93 yaca;
CaMOCTOSITENIbHOM paboThl oOyyaromierocs 26 4acos.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM TUCHOUATIIMHBI
2.1. O0beM yueOHOH TMCIUNJIMHBI 1 BUAbI Y4eOHOH padoThI

Bun yueOHoii padoThl Qovem uacos

MakcumajbHas yyeOHass Harpy3ka (Bcero) 119
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 93
B TOM YHCJIE:

nabopaTtopHbie PabOTHI 14

MPAKTUYECKHUE 3aHATUS 36
CamocrosiTeIbHasi padoTa ody4yarmerocsi (Bcero) 26

3 cem. — KoHmp. pabo-
Hmoeosas ammecmayus 6 ¢hopme (ykazams) ma,
4 cem. - sK3aMeEH




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

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopabie padoThl M MPAKTUHYECKHE 3aAHATHS, CAMO- O0bem ya- | YpoBeHb
pa3/iesi0B U TeM cTOsITeJIbHAsl paboTa 00y4aroluxcs, KypcoBasi padota (IpoeKT) (eciu npedycmompeHnul) COB OCBOCHMS
1 2 3 4
Pazneu 1. OcHOBHBIE 110JI0KeHHS] M1 HAYYHbI€ OCHOBBI U CHHMILINHBI.
Tema 1.1. Copepxanne yaeOHOro MaTepuana
OcHOBHBIE 3aKOHBI 1 | 3akoH coxpaHeHHs MaTepuu. YpaBHEHHE MaTEPHAIBHOro OajlaHca. 3aKOH COXPAHEHHUS DHEPIHH. 1 1
u nousTusi. CpoiictBa VYpaBHeH#He dHEpreTudeckoro daanca. J[Brwkyimas cuia mpoiecca. BeipaxxeHne qBHKYIIEH CUITBL.
ChIPbS MPOAYKTOB U PaBHoBecue B cucreme. 3akOoHbBI IepeHoca Macchl U 3Hepruu. OCHOBHOE KMHETHYECKOE
noJsrygadpukaros. Me- ypaBHeHue. Kiaccudukamus mporeccos 1mo ABmwKyIier cuie. [Iporiecchl nepruoudeckre U Herpe-
TOAbI pacyera u NMpo- PBIBHBIE, YCTAHOBUBIIHMECS U HEYCTaHOBUBIIHNECH.
eKTHPOBaHUs NMpouec-
COB
U annaparoB. OCHOBBI
TEeOPUM MOT00HUS.

Pasnean 2. MexaHn4yecKHe Npouecchl.

Tema 2.1. Conepxanue yueOHOro MaTepuasa 2
H3menbuenue. 1 Teoperuueckue OCHOBBI H3MenbueHUsa. Knaccudukanus mpoueccoB usMmenpueHus. 13- 2
CopTuposanue. MellbYaronue MamuHbl. Pacyér nponus3BOaUTENBHOCTH U NOTpedasieMolt MomHocTH. Iyt nn-

Oo0pa6oTka maTepua- TeHCU(UKALUU U3MEIbUYECHUS U CHIDKEHUS DHepro3arpar.
JIOB 1aBJICHUECM CoprupoBanue coinydux wmatepuanoB. IlpoceuBanue. Cuta. IIpou3BOAUTENBHOCTH
(mpeccoBanmue). npoceuBanusa. CutoBoi aHanu3. DG PEeKTUBHOCTh MpoceuBaHMs. MalluHbI A MPOCEHBAHUS.
[Imockoe kavaromeecst cuTo, OCHOBHI pacuéra. PacceBsl. bypatel. Tpuepsl. [IHeBMaTHueckoe H
TUAPABINYECKOE COPTUPOBaHME. MarHuTHBIE U 3JIEKTPOMAarHuTHeIe cenaparopsl. llytu un-
TEHCU(PUKALUK COPTUPOBAHUS U CHU)KEHUSI SHEPro3aTpar.
IIpeccoBanue. IIpeccel BUHTOBBIE KOP3MHOYHBIE, HIIHEKOBbIE, *IHEBMarnueckue. op-
MOBaHHE IUIACTUHYATHIX MaTepuanoB. MakapoHHBIH Mpecc. YIUIOTHEHUE CHITYYUX MaTepUajoB.
KapycenpHblil nuckoBblil pecc. PacueT mpou3BOAUTENBHOCTH NMPECCOB U MOTpediseMoi
MOIIHOCTHU. [1yTH MHTEHCHU(HUKAIIMU IPECCOBAHMSI U CHU)KEHHUS YHEPro3aTpar.
JIaGoparopHas paborta 1 2 2
OmnpeneneHye CTENeHN W3MeIbYeHHs MaTepHara.
IIpakTnueckoe 3ansarue 1 2
W3ydyeHne ycTpoMCTB JUIsl U3MEJIbUEHUS, COPTUPOBAHMSI U TPECCOBAHUS.
Pasnea 3. I'mapomexaHuyecKue Mpoueccol.
Tema 3.1. Copep:xanne yueOHOT0 MaTepuana 2




OCHOBBI THAPABIUKH.
I'mapocraTuka. OcHo-
BbI THAPOAUHAMMKH.

1 OcHOBBI TUIpaBIuKu. ['MapocraTuka.

I'mapocraTuueckoe JaBiieHUE U ero cBOMCTBA. [IpuOOpB! M eIUHULIBI ISl N3MEPEHUs TaBIICHMUS.
JlaBnenue abComMOTHOE, N30BITOUHOE U BakyyM. OCHOBHOE YpaBHEHHE TUAPOCTaTUKH. HekoTopsie
CJIEICTBHSI OCHOBHOI'O YPaBHEHUS IMAPOCTaTUKU. 3aKoH [lackans. ['uapasnuyeckuii mpecc.

I'mpponnnammuueckoe nasienue. Pacxon sxuaxoctu. CpenHsis CKOPOCTh U ypaBHEHUE HEPA3phIB-
HocTH. ['MapaBarueckuil paanyc U SKBUBAJIEHTHBIM JuaMeTp. JIBa pexxuma ABUKEHUSA KUIKOCTH.
VYpasuenue bepnymnu. IIpaktuyeckoe npumeHeHue ypaBHeHus bepHyiu. Jlnarpamma Hamnopos.
MepHble cyxarouiue ycTpoiicTBa. I'mapaBmuueckue compoTuBieHUs B TpyOompoBogax. [lorepu
Haropa. Y paBHeHUE paBHOMEPHOI'0 JBUXEHUS )XUAKOCTU. PacuéT npocThiX TpyOOIpOBOIOB.
Pacuér cudonnoro tpydbonposoza. [IceBmooxmkeHHBIN (KUIISINI) CIIOH.

JlaboparopHas pabora 2
Omnpe/ienieHre PEKUMOB JIBHKEHUS JKHIKOCTH 110 KPUTEPUATLHOMY Yucay PeitHoubca.

[IpakTuyeckoe 3aHsTHe 2
O3HakoMiIeHHE C MPUOOPAMHU JIJISl U3MEPEHHUSI 1aBJICHMUS.

Pasznea 4. Hacocbl. Bentuasitopsl. Komnpeccopsbl.
Tema 4.1. Coneprxanne yueOHOro Marepuasia
Kaaccnduxanus 1 Knaccuduxanus HacocoB no npuHuiy neiictsus. Hacocel 00béMHBIC 1 tuHaMuueckue. Hamop,

HacocoB. [lopmHeBbIe,
LHEHTPOOeKHbIE U IPY-
rue Hacocol. Benrunis-
TOPbI H KOMIIPECCOPBDI.

pa3BuBaeMblIii HacocoM. [lomycTiMas BbICOTa BCACHIBAHMUSI.

[TopmiHeBBIE HACOCHI, MX NPUHLIUN AECUCTBUSA, YCTPOHUCTBO, INPOU3BOAUTEIBHOCTb, MOII-
HOCcTh. LleHTpoOexHble HACOCHI, UX MPUHIUI JEHCTBUA U YCTPOCTBO. XapaKTepHUCTHUKA I[€H-
TpO6€)KHOFO Hacoca. BI/IXpeBI)IC, MECTCPCHHBIC U BUHTOBLIC HACOCHI, UX IMPUHIUIL I[GﬁCTBI/ISI n
YCTPOMCTBO.

BGHTI/IJ'ISITOpBI paaduaJIbHBIC, TUAMCTPAJIIBHBIC U OCCBBIC, UX ITPUHIIMIT I[GflCTBI/I?I )51 yCTpOﬁCTBO.
Kommpeccopsl. MHauKkaropHas nuarpaMMa MaeaaibHOro MOPIIHEBOrO KoMmIiipeccopa. PacueT npo-
M3BOJUTEIIFHOCTH M MOIIHOCTH TOPIIHEBOTO Kommpeccopa. LleHTpoOexHbie U 0ceBble KOMIIpEC-
COpBI, UX IPUHLMUI AEUCTBUS U YCTPOUCTBO.

[IpakTryeckoe 3ansTre 3
M3y4yeHue ycTpoicTB pa3IMYHbIX HACOCOB.

IIpakTnueckoe 3anstue 4
N3yyeHne yCcTpoiCTB KOMIIPECCOPOB M BEHTHJISITOPOB.

CamocrodrenbHas paboTa 00yJaronmxcs
Hanwucanue pedepata o teme: «lcrnosib30BaHie TUIOBBIX HACOCOB M KOMIIBIOTEPOB B OTPACIIN.

Pasnea S. PasjnesieHue HEOAHOPOAHBIX CHCTEM.
Tema 5.1. Copep:xanne yueOHOT0 MaTepuana
XapakTepucTuka 1| OcHOBHBIE 3aKOHOMEPHOCTH OCAXICHHS. YCIIOBHS PABHOBECHS JUIS OCAX/IAIOMIEHCS YaCTHIIbL.




HEOJHOPOJHBIX CHCTEM
U MPOLECCOB UX pa3je-
Jenus. Ocakaenue.

Cxopoctb ocaxnenus. Kpurepuit Apxumena. KpurepuanbHoe ypaBHEeHHE OcaxkaeHus. Pacyér
CKOpOCTH OcaxKaeHusi. Pacu€r mpou3BOAUTENbHOCTH OTCTOMHHMKA. OTCTOMHUKH, MX MPHUHIUI
paboThl U ycTpoicTBO. OcakeHre B MoJie HEHTPOOESKHBIX CHl. OTCTOIHbBIE U OCaIUTENIbHbIC 1IE€H-

dDaoranms. tpudyru. Tapenbyarsiii cenapaTop, IPUHIUI PadOTHl U YCTPOUCTBO.
DuiIbTPOBaHME. [Ipunmun ¢uoramuu. Pons "cobupareneil" n meHooOpas3oBarenei. YCTPOMCTBO M MPUHIIUIT
JEeUCTBHUS anmapata st (praoTanuu.
JBuxymas cuna ¢uibTpoBanus. OcoOeHHOCTH (PUIBTPOBAHUS MO M30BITOUHBIM JaBICHUEM
U 1oj BakyyMoM. YpaBHenue [lapcu. YpaBHeHue GpuibTpoBaHus ¢ o0Opa3oBaHueM ciiosi. GuibTpy-
IOIIMEe Teperopoku. Mukpo- u yasTpadmisTpanus. [Ipomeccsr odpatHoro ocmoca. MemOpansl u
MeMOpaHHble MOAyMH. PuabTpbl. PamMHBI (GUIBTp-TIpecC, TMCTOBOW, MATPOHHBIM, BaKyyMHBIMH,
MeMOpaHHbIN (PUIBTPBI, X TPUHITHI ASUCTBUS U YCTPOICTBO.
JlaboparopHas pabora 3
Omnpenenenue koddduiMeHTa Teraonepeaayn.
[IpaxTueckoe 3aHsaTue 5
H3ydeHue yCTpoiCTB OTCTOMHHUKOB.
[IpakTuueckoe 3ansTue 6
N3yuenue ycTpoiicTB GuiIbTpoBaHUS.
Tema 5.2. Copepxanue yueOHOro Marepuasa
IMepemernnBanue. 1 [Ipoueccel nepememMBaHus B MUILEBBIX TEXHOJOrUsAX. ['oMoreHmsanus. MexaHuueckoe mnepe-

Ouunctka BO31yxa 1
NMPOMBIIVICHHBIX I'a-
30B.

MemrBanue. Memanku. Pacxon sHepruu npu MexaHW4eckoM mepememnBaHuu. Llupkynsanuon-
HOE, MOTOYHOE M INHEBMATHYECKOE INepeMelnBaHue. llepememmBanue ChIy4nx MaTepHasoB.
[TpuHMn paboThl U YCTPOHCTBO MEIIAIIOK U CMECHUTENEH.

Knaccudukanus nporeccoB O4MCTKH BO3/1yXa M ra3oB. MexaHudeckas ouucTka razos. Ot-
CTOMHUKU U GuabTphl. LIuKIOHB U ruAponuKIoHE. OuibTpoBaHue ra3oB. Mokpas o4MCTKa ra-
30B. DJIEKTPOOUYHUCTKA ra3oB. [ IpuHImn paboThl U yCTPOICTBO anmaparoB JUIsl OUUCTKH ra3oB.

[IpakTnueckoe 3anstue 7
W3ydyeHne ycTpoMCTB UIsl OYMCTKH BO3/1yXa U IPOMBILIEHHOIO Ta3a.

CamocrodrenbHas paboTa 00y4aronmxcs

ITonGop ¥ M3ydeHue IOMOIHUTEIBHOIO TEOPETHYECKOr0 MaTepHrala O POJIM MPOLECcca OUYUCTKU BO3-
IyXa W MPOMBIIUICHHOTO Ta3a B PEIIEHHH 3KOJIOTMYECKUX MpOOJIeM, COCTaBJIEHHE NMPE3EHTALUU B
nporpamme PowerPoint.

Pazngea 6.

TemoBbie npoueccel.

Tema 6.1.
OcHoBBI TenJionepe-
maun. OCHOBHBIE Tell-

Conepkanue yaeOHOro MaTepuania

1 [IpumeHeHMEe TEeTIOBBIX MPOLECCOB B MUIIEBBIX MPOoN3BoAcTBaX. OcHOBHBIE MOHATHS. CriocoObI
nepeHoca TemoTsl. TeroBoe n3nydenue. TemnnoBoii Oananc. OCHOBHOE ypaBHEHHE TeIIonepeia-
. Koapounument remnonepenaun. TermonpoBoaHocTs. 3akoH Dypbe. KonBekius. 3akoH Termio-




JIOHOCHTEJIH M TelJio-
00MeHHbIe annaparsbl.
HarpeBanue, oxJia-
JKAeHHe, macrepusa-
M, CTepUIn3anms.

ornaun Herorona. TemmoBoe momo6ue. Kpurepuu temnoBoro momo6us. TemnoBoe momobue B
mporeccax TEeIooTnayu ¢ KoHaeHcanued. Ilepenaya tennorsl yepe3 cTeHKy. Pacuér cpennei
Pa3HOCTH TEMIEPATYP.

OcHoBHble TeruoHocutenu. Kinaccudukarus TerooOMeHHbBIX anmapaTtoB. TemmooOMeHHbIe an-
napaTthl ¢ TpyO4aTod M IUIOCKOM MOBEPXHOCThIO HarpeBa. Pacyér TerooOMEHHBIX amnmnaparos.
DNEKTPUYECKHE HAIPEeBATENH, UX YCTPOMCTBO M IPUHLMN JICHCTBUSL.

JlaboparopHas pabdora 4
OmnpeesieHre CKOPOCTH OCAXKICHHSI [IAPOOOPA3HBIX YACTHIL.

[IpakTrueckoe 3ausTue 8
Pacuer cpenHei pa3HOCTH TeMIIepaTyp.

IIpakTruyeckoe 3anstue 9
PacueT K0o)KyXOTpyOHOr0 TEII000MEHHHUKA.

CamocrosTenbHast pabota o0yyaroumxcs
[TonOop m u3ydyeHUe AOMOIHUTEIBHOTO TEOPETHYECKOTO0 MaTepuasia MpOIEecCOB HAarpeBaHMs, OXJa-
KJICHHUS, TACTEPHU3ALIMSL U CTEPUIIN3AIHS, TIOATOTOBKA JIOKJIA/IOB.

Tema 6.2.
Beinmapusanue.

Coneprxkanue yueOHOro Matepuasia

1 OcHOBHBIE CBEJIEHHU 10 BBIAPUBAHUIO pacTBOPOB. IIpocras Beimapka. Pacuér npoctoil BbI-
napku. MHorokopnycHas Belnapka. /[Buxyiias cuiia npoueccoB BbiapuBaHus. OCHOBHbIE TUIIBI
BBINAPHBIX annapaToB. BeinapHble annaparsl ¢ TEIUIOBBIM HACOCOM.

[Ipaktrueckoe 3anstue 10
M3ydeHrne OCHOBHBIX THUTIOB BBITIAPHBIX AIAPATOB.

Tema 6.3.
Konagencanus.

Copep:xanue yueOHOTO MaTepuana

1 O6nactb NMPUMCHCHHA IMPOLCCCOB KOHACHCAIINU. KOH)IGHC&TOPBI CMCIICHHUA. HOprI[OK pacqéTa
IMPOTHUBOTOYHOI'0 KACKaAHOI0 KOHACHCATOPAa CMCIICHU .

ITpakTnyeckoe 3anstue 11
M3ydeHune yCcTpoiiCTB KOHIEHCATOPOB.

Tema 6.4.
XoJ10aAuJIbHBIE
NMPOLECCHI.

Copep:xanne yueOHOTO MaTepuana

1 HpI/IMeHCHI/Ie X0JIOZla B TIMHICBLIX ITPOHU3BOACTBAX. TeOpeTI/I‘-IeCKI/Ie OCHOBBI TIOJTYUCHHUSA HCKYC-
CTBEHHOT'O X0J104a. XOJOAUIBHLIC areHThl X MX CBOMCTBA. Knaccmbm(aunﬂ XOJIOAUJIPHBIX MallIWH.
KOMHpeCCI/IOHHBIC XOJIOAUJIBHBIC MalllMHBI. A6COp6I_II/IOHHBIe, 9KCKTOPHBIC U TCPMOIJICKTpHUYC-
CKHE XOJIOJUJIBHBIC MallIMHbI.

IIpakTryeckoe 3anstue 12
M3yueHne cxeM XOJIOAUITHbHBIX MAIIHH.

Pa3znen 7.

MaccooOMeHHBbIe POoLEeCcCHI.

Tema 7.1.
OcHoBBI Macconepeaa-

Copepxanue yueOHOT0 MaTepuana

1 MaccooOMeHHBIE TIPOIIECChl B MUIEBBIX MPOU3BOCTBAX. JIBKyIIas cuia MacCOOOMEHHBIX
nponeccoB. OcHoBHOe ypaBHeHue maccomnepenaun. Koapouuuent macconepenauu. duddy-
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4. TUNIBI KOHTAKT-
HBIX YCTPOMCTB Macco-
00MEHHBIX aNnaparos.

3ust. 3akoH Puka. Koagpunuent monexynsapuoit muddy3un. KoHBEKTHBHBIN MTEPEHOC BEIIECTBA.
Jlmarpamma paBHOBecHs. MaTepuanbHblii 0amaHc MaccooOMeHa. YpaBHeHHE padoueit muHuu. Oco-
OeHHOCTH MaccooOMeHa Ha TrpaHuie pasznena ¢a3. 3akoH Maccootnauu lllykapeBa. Beipakenue
KOA(PHUIMEHTOB Maccorepeaaun yepe3 KodhGUuuueHTsl MaccooTAaul. AHAJIOTUSL B IIEpeHOCe Tell-
JIOTBI U MACCHI.

Omnpenenenue koddduimenta maccoornaun. CTpykTypa U paclipelielieHie BpeMeHH IpeObiBa-
Hus B anmnapate. Moenu ABUKEHHsI TIOTOKOB.

VYCTpolicTBO MacCOOOMEHHBIX ammaparToB. AmNnapaTbl KOJIOHHOIO THUMA. ['OpU30HTalIbHBIE U
HaKJOHHBIE anmnapaThl ¢ IEPEMEIINBAIOIIUMHI U TPAHCIIOPTUPYIOIIUMHU ycTporicTBamu. Hacanou-
Hble KOJIOHHBL. Tunel Hacagok. TapenbuaTble KOJOHHBL. CUTUAThIE, KOJIIIAYKOBbIE M KJIAIlaHHbIE Ta-
PEJIKH.

CamocrosTenbHast pabota o0yyaroumxcs
IIpakTryeckas pabora. CocraBieHHe aHAJIOTUH TEIUIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB U MPECTaB-
JICHHUE B DJICKTPOHHOM BHJIE.

CamocrosTenpHas pa60Ta 06yqafomnxc;1
HOIL60p U HU3YUCHUC OOIIOJHUTCIBHOI'0 TCOPETHUYCCKOro Marcpuaja MO0 OCHOBHBIM KOHTAaKTHBIM
yCTpOfICTBaM MAacCOOOMEHHBIX IMponecCcoB, NOATOTOBKA JOKJIAI0B.

Tema 7.2.
AocopOoums.
Ancopouus.

Copep:xanue yueOHOro MaTepuana

1 Abcop6rust B muieBbIx mpousBoacTBax. [Ipasuno ¢as. PaBnoBecue npu abcopOiuu, 3akoH I'eH-
pu. Ob1ee u napuuagbHOe AaBiaeHue. 3akoH JlanbToHa. A6copOephl ¢ MEXaHUUYECKUM MEpeMEIInBa-
HUEM, IJICHOYHBIH TpyOuaThIil U pacnbUINTENbHBIN abcopOep, abcopOLMOHHAs KOJIOHHA C TICEB/10-
OKMDKEHHBIM CJI0EM, UX YCTPOMCTBO M MPUHITUN paboThl. Pacuét abcopbepos.

AncopOuusi B MUIIEBBIX MPOU3BOJCTBAX. AfcopOeHTrl. PaBHOBecue npu afcopouuu. M3orepmbl
copOuuu. YCTpoHCTBO M HPUHUMI PabOThl KOJIOHHOTO ajcopOepa, HENpephIBHOJEHCTBYIOIIETO
YTOJIBHOTO aJicopOepa Jijisi OYMCTKH ra30B, afcopobepa ¢ KurmsimuM cinoeM. Pacuér ancopOepos.

ITpakTruyeckoe 3anstue 13
N3yuenune yctpoiicTB abcopOepoB u ajicopOepoB.

CamocrosiTenbHas paboTa 00yJyaroumxcs
ITonOop u M3ydeHHE AOTONHUTEIHHOTO TEOPETHYECKOr0 MaTepuaja 10 CPaBHEHUIO COPOLMOHHBIX
MIPOIIECCOB, MOJIFOTOBKA JJOKJIA/I0B.

Tema 7.3.
IKCTpaKUMS.

Copepxanne yueOHOTO MaTepuana

1 DKCTpakiusg B THIIEBBIX MPOU3BOACTBaX. OCOOCHHOCTH JKCTParupoOBaHMsI M3 TBEPIBIX TEIL
PaBHOBecue B mporieccax 3kcTpakuuu. TpeyroibHas AuarpamMma. DKCTPAKTOPbI MEPUOJUYECKOTO U
HENPEPBIBHOTO JeHCTBUSL. OHOCTYIIEHYATOE AKCTparupoBaHrue. MHOroCTyneH4aToe 3KCTparupoBa-
HHE C MEPEKPECTHBIM TOKOM 3KCTpareHTa. MHOrOCTYIEHYAaTOE MPOTUBOTOYHOE IKCTPArupOBaHUE.
Pacuér skcTpakTopos.

[IpakTruyeckoe 3austue 14
M3ydenue yCcTpoiCTB SKCTPAKTOPOB.
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CamocrosrenbHas paboTa 00y4arommxcs
[TonOop u u3ydeHHe NOMOIHUTEIBHOTO TEOPETUYECKOTO MaTepHaia Mo CPaBHEHMIO MPOIECCOB IKC-
TParupOBaHHUs B CHCTEME TBEPJIO€ TEIO-KHUIKOCTh U )KUIKOCTh-)KUKOCTh, IOJATOTOBKA JIOKJIAJIOB.

Tema 7.4.

Kpucramniuzanus.

Conepxkanue y4eOHOro MaTepHuaia

1 KpI/ICTaJIJII/I?;aI_[I/I}I B INMIICBBIX MPOU3BOACTBAX. CTaILI/II/I KpucCTaJuIM3alru. Kunernka KpUCTaJJIN-
3aumu. Kpucraiumsatopsl. Pac4ér KpucTaJmmm3aTopos.

Tema 7.5.
Ileperonka

U peKkTHUKAIUA.

Copep:xanue yueOHOro MaTepuana

1 Teopernyeckne 0cHOBHI eperoHku, Knaccupukamnus 6mHapHBIX cMeceH.

TemneparypHas nuarpamma. PaBHoBecue OuHapHBIX cMmecei. [Ipocras nmeperonka. Jederma-
top. Pexruduxanus. CxeMbl NPOCTON MEPErOHKM U cXeMa PEKTUPUKALNHMOHHOW YCTaHOBKH.
Pacyer pekTu(UKAIIMOHHBIX KOJIOHH JJIsl pa3jeneHusi OMHApHBIX cMeced. Pektudukanys MHOTO-
KOMIIOHEHTHBIX CMECEM.

[IpakTrueckoe 3ansatue 15
M3yyeHne yCTpOHUCTB MPOCTON MEPETOHKH.

[IpakTnueckoe 3ausarue 16
N3ydyeHue ycTpocTB peKTU(PUKALIMOHHBIX KOJIOHH.

CamocrosTenbHas pabota o0yyaroumxcs
[Tonbop u U3ydeHue AOMOIHUTEIBHOTO TEOPETHUECKOT0 MaTepralla pa3InyHbIX YCTPOHCTB peKTudu-
KaI[MOHHBIX YCTaHOBOK, IOJrOTOBKA JJOKJIAJIOB.

Tema 7.6.
Cymika.

Coneprxkanue yueOHOro MaTtepuasia

1 [Ipouecchl cymku B MUIIEBBIX MMPOU3BOACTBAaX. Bunbl cBa3u Biaaru ¢ MarepuaioM. CBoiicTBa
BJIQXHOTO Bo3ayxa, |-d- muarpamma. Kuneruka cymiku. BiarompoBOIHOCTH M TEPMOBIAroNpo-
BOAHOCTb. KpHBBIE CYIIKM M KPUBBIE CKOPOCTH CYIIKH. YpaBHEHHE CKOPOCTH CyIKH. [Ipo-
JOJKUTEIBHOCTD CYIIMJIBHOTO Iporecca. PacuéT KOHBEKTUBHON CyIIMIKH. KOHBEKTHUBHBIE, KOH-
JTYKTUBHBIE U CyOIMMalMOHHbIE CYIIHIKUA. CyIiKa TOKOM BBICOKOW YacTOTHI U C IPUMEHEHUEM HH-
(pakpacHbIX JIy4eil.

JIaGoparopHas pabota 5
N3yuenne nHppakpacHON CYIIKH.

[MpakTrueckoe 3ansTue 17
W3yyenune nuarpammsi I-d.

[IpakTnueckoe 3ausitue 18
N3yuyeHue yCTpONCTB CYIIMIOK.

CamocrodrenbHas paboTa 00yJaronmxcs
[Ton6op n n3yueHue JOMOJHUTEIBLHOIO TEOPETUUECKOr0 MaTepuaa o NeKTPoYU3NIECKM METOaM
CYUIKH, IOJrOTOBKA JOKJIAI0B.

Hroro

119

I[J'Iﬂ XapaKTCPpUCTHUKHU YPOBHI OCBOCHUS y‘{€6HOFO MaTtepualia UCIOJIb3YHOTCA CICAYIOIUC 0003HAYCHNS:
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1. — 03HaKOMUTENBHEIHN (Y3HABAaHHUE paHEe N3yUYEeHHBIX 00bEKTOB, CBOWCTB);
2. — penpONyKTUBHBIN (BBIMOJHEHHE CATSILHOCTH MO 00pa3Ily, HHCTPYKIIMU HITH ITOJT PYKOBOJICTBOM)
3. — IPOYKTHBHBIH (TITAHUPOBAHUE M CAMOCTOSTEIILHOE BHIMIOJIHCHUE ICATEIBHOCTH, PEIICHUE TPOOJICMHBIX 33]1a4)
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MAaTEPHAJIBLHO-TEXHUYECKOMY o0ecmeve-

HHUIO

Ayn. 2401 KaGuHeT nporiecchl U arapathbl

VYyebHnas mebenb Ha 28 MOCaI0YHBIX MECT, paboyee MECTO IMpernoiaBaTeis,
JIOCKa MeJioBas-2IIT., TpUOyHa 1INT., TUTaKaTHUIA 2I0T., MKa( KHUKHBIMA 21IT.,
CTOJI MOJ MPUOOPHI 3MIT., TUIAKAThl M1 MAKETHI MO COOTBETCTBYIOIIUM JIACIUILIHU-
HaM, rpadornpoekTop, CymmibHbIM mkad-1 1mT.; PacceB mabGoparopusiii PJI 4,
Bucko3umerp potanmonnsii bpykdunsaa DV2T, Ananuzatop Brnaxuoctu; MX-
S0lentpudyra madoparopHasllJIH-16, AnamuTHYeckue SIICKTPOHHBIE BECHI
Pioneer ;Kommerotep mpenonasatens Lenovo Intel Core 13-2100 CPU 3.1GHz ¢
mouutopoMm Acer V193; IIpoekrop SANYO c skpanom Media; [lepedens nuiieH-

3MOHHOTO mporpaMMHoro o0Oecrneuenusi: Microsoft Windows

Professional

(KOHTPAKT No 244/20 «26» wutons 2020 r, Microsoft Office Professional
(KOHTPAKT Ne 244/20 «26» ntons 2020 1), 7-Zip (freeware).

3.2. UudopmanuonHoe odecnevyenne o0yueHust
IlepedyeHb pexoMeHayeMbIX y4eOHbIX u3annii, UHTEepHET-pecypcoB, 101M0J1-

HUTEJbHOM JIUTEepPaTypbl

Tabmuna 1 — OGecnieuenne AUCUUTUIMHBI y4eOHBIMU U3JaHUSIMU

Bubauorpaguyeckoe onucanue u3IaHus
(aBTOp, 3ar71aBUE, BUJ, MECTO M IO/l U31aAHUS, KOJI.

cTp.)

OcHoBuas/
JOMOJTHHUTEIb-
Hasl JuTepa-

TYpa

KHuroo0ecneueHHOCTH

KoJa-Bo.
IK3. B 0M0JI1.
CIIoI'y

JJIeKTPOH-
Hble pecypchl

Ilenesuna JI. @.

[Tporecchl U ammapartsl : yueouuk / J1.MD Ilenesuna,
H.W.ITunmunenxko. - U3xa. 2-e, ucnp. -

Cankt-TletepOypr [u ap.] : Jlans, 2020.- 330 ¢. : wi.
(YueOnuku 11 By30B. CrienuanbHas JIUTepaTypa)
(Cpennee npodeccroHanbHOe 00pa3oBaHKe).

OCH

99

I'ne3nunona, A. U.

[Tporeccsl U anmaparsl MUAMIEBBIX TPOU3BOACTB : Y UeOHHUK
u npaktukyM s CIIO / 'aesnunosa A. . — 2-e w3,
mep. u 101 .— DIJIEKTPOH. aH. — MockBa : M3naTenscTBo
IOpaiit, 2019 .— 270 c.

OCH

9BC HOpaiir

KypoukuH, A. A.
OG6opynoBaHue iepepadaThIBAIONNX TPOU3BOACTB. PacTh-

renbHoe chipbe : Yueonuk st CI1O / Kypoukun A. A.,
[1a6yposa I'. B., Baiikun C. B., Kyxaper O. H. ; mox o0ri1.
pen. Kypoukunna A.A. — 2-e u3j., Ucnp. u A0 .— DIeK-
TpoH. 1aH. — MockBa : M3narensctBo tO0paiit, 2019 —
446 c.

OCH

ObC HOpaiir

Bunapos, A. 0.

[Mpowecchl u anmapaThl OMOTEXHOJIOTUH: (PepPMEHTALMOH-
HBIC anmapaThl . Y4eOHoe ocoOue s By30B / IO pel.
boikoBa B. A. — 2-e u3n., mep. u Jon .— DJIEKTPOoH. JaH.
— Mockga : UznatensctBo HOpaiit, 2019 .— 274 c.

J011

OBC Opaiir
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https://www.biblio-online.ru/bcode/437870
https://www.biblio-online.ru/bcode/431495

Komesoi, E. I1.

TexHOoMornyeckoe 000pyI0BaHHE MUIIEBBIX MTPOU3BOICTB.
IPacueTHbIi npakTUKyM : YueOHoe mocooue s CITO /
Kormegoit E. I1. — 2-e uzg., ucmp. 1 101 .— DJIEKTPOH.
iman. — Mockea : UzmatensctBo FOpaiit, 2019 .— 203 c.

Aot 3BC [Opaitt

Kacwsnos, I'. 1.

TexHOIOTHY MUIIEBBIX TPOU3BOACTB. CyIliKa CHIPHA :
'Yaebnoe rmocooue Jlis CITO / Kacesuos I'. ., CemeHOB
I". B., I'punkux B. A., TposHosa T. JI. — 3-e u3a., uchp. u
Imon .— DnekTpoH. naH. — Mocksa : U3natenscTBo
Opaiit, 2019 .— 113 c.

TTOTI 9bC IOpaiit

4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCHHUIIJIMHbI

KOHTpOJIL H OHECHKaA pPE3YyJIbTaTOB OCBOCHUA y‘I€6H0ﬁ AUCHOUILINHBI OCY-
IMCCTBILACTCA IMPCIIOAABATCIICM B IIPOICCCC ITPOBCACHUS ITPAKTHIYCCKUX 3aHATUN U
J]a60paTOpHI)IX pa60T, TCCTUPOBAHUA, @ TAKIKC BLIIIOJIHCHUA O6yllaIOIHI/IMI/IC}I HH-
JAUBUAYAJIbHBIX 3aHaHHﬁ.

Dopmol u Memoowvl
KOHMPOIA U OUEeHKU
pe3yiomamos 00yyenus

Peszynomamut 00yuenun
(0océoenHble yMEeHUs, YCE0CHHbIE 3HAHUA)

YMmerh:

- ONpeaACIATL OCHOBHBIC XapaKTCPHUCTHUKU MMAapaMCTpPOB 1. UtoroBas KOHTPOJIbHas pa60Ta.
MCXAaHUYCCKUX, THAPOMCXaHUYCCKHX, TCIIJIOBBIX U MacC- 3. KOHTpOHB 3HaAHUU 10 pe3ynbTa-

COOOMEHHBIX MPOIECCOB; TAM TECTOB

- IIPOU3BOAUTL PACUYCT TCXHOJOIMYCCKHX W TCXHHNYC-

4. Odopmienue 11a0OPaTOPHBIX |
CKHX ITapaMeTPOB MPOIIECCOB U aIapaTOB;

MPAKTUYECKHUX 3aHSATUH.
- IPUMEHATH MOJTYYeHHbIE 3HaHUS B cepe mpodeccu-

OHAJILHOM JIEATEIHLHOCTH;

- OLICHUBATh NOCTOBCPHOCTL U MPAaBHUIILHOCTH PIH(l)Op—
Maluu.

3HaTh:

- KJIacCU(HKAIMIO OCHOBHBIX IPOLECCOB B COOTBET-
CTBUM C KOHKPETHOW OTPACIBIO MUIIEBOW MPOMBIIIIECH-
HOCTH;

- CYIIHOCTB IPOHCCCOB: MEXAHUYCCKUX, THApPOMCXa-
HUYCCKUX, TCIIJIOBBIX U MaCCOO6MeHHHX;

- YCTpOﬁCTBO W IPpUHIUIT JIeHCTBUSA aIrrnaparos.

5. OCOBEHHOCTHU OCBOEHMA JUCLHUIIVIMHBI I UHBAJIMIOB
N JInl C O'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA

OOyueHne OOydJarOUIUXCSd C OrPaHUYEHHBIMU BO3MOXXHOCTSIMHU 3JI0POBBS TPHU
HEOOXOJMMOCTA  OCYIIECTBIICTCS HA OCHOBE aJanTUPOBAHHOW pabouei
IporpaMMbl  C  HWCIIOJIb30BAHMEM  CHCIHAIBHBIX ~ METOJOB  OOyYeHHs U
TUIAKTAYECKUX  MaTepHalioB, COCTaBIEHHBIX C Y4YeTOM  OCOOCHHOCTEU
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NCUXO(pU3NYECKOTO Pa3BUTHUS, WHAMBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHHS
3JI0POBBS TAKKUX OOyJaromuxcs (00yJaromnierocs).

B mensx ocBoeHus y4eOHOW MpOTrpamMMBbl TUCIUTUIMHBI WHBATHIAMHU U JTUIIAMH C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI TEXHHUKYM 00O€CIICUNBALT:

JUTST UHBAJIU/IOB U JIMI] C OTPAaHWMYEHHBIMUA BO3MOXKHOCTSIMH 370POBbSI 110 3PCHHUIO:
pasMelieHre B JOCTYNMHBIX JUISI OOYYArOIIUXCS, SIBJISIOIIAXCS CIENBIMA WIIH
CIIa0OBUIANIMMH, MECTaX U B JaNTHPOBAHHON (opMe CIPaBOYHON HHPOpMAIIH
O pacnucaHuu Yy4eOHBIX 3aHSATHI; NPUCYTCTBUE ACCHUCTEHTA, OKa3bIBAIOIIETO
oOyuJarolemMycss HEOOXOAMMYIO IOMOIIb; BBIMYCK albTePHATHBHBIX (HOPMATOB
METOAMYECKUX MATEPUAIIOB (KPYITHBIA MIPUQPT WK ayauodaib);

JUIST MHBAJUIOB U JIMI[ C OTPAaHUYECHHBIMH BO3MOXHOCTSMHU 3[OPOBBS MO CIyXY:
Ha/JIeKAIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEICHUE HH(POPMAIIHH;

JUIST UHBAJIMJIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOXHOCTSMHU 370POBbsI, UMEIOIINX
HapYIICHUS OIIOPHO-/IBUTaTEIIHHOTO armapara: BO3MOXXHOCTh
OecIpensITCTBEHHOIO JI0CTyIa 00y4aroluXxcs B yUeOHbIE IOMEIICHUS, TyaleTHbIE
KOMHATHI U IPYTHE MOMEIICHHUS, a TAK)Ke MPeObIBaHNE B YKa3aHHBIX TTOMEIICHUSX.
OOpazoBaHue 00yyaroUmMXxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI MOYKET
ObITh OpPraHM30BaHO KAaK COBMECTHO C JPYT'MMH OOYyYarolIUMHUCS, TaK U B
OTAENBHBIX TPYIIIAX UM B OTJEIbHBIX OPraHU3AIHSIX.
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