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1. MACIHOPT IPOI'PAMMBbI YYEBHOM JUCIHHUIIJIMHBI
OI1.12 IIponecchbl 1 aNNaAPATHI

1.1. O6sa1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma  y4yeOHOM  AMCHMIUIMHBI  SIBJIIETCS.  4YacTbl0  OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl TOJATOTOBKM CHEIMAIUCTOB CpPEJHET0 3BEHA B
cootBercTBUM ¢ PI'OC no cnenumansHocTH CITO 19.02.05 TexHosnorust OpoAHIbHBIX
MPOM3BOJACTB W BHUHOJCIME, YKpPYNHEHHas Trpymmna creruainbHocTed 19.00.00
[TpoMbliIeHHAs SKOIOTUS U OMOTEXHOJIOTUH.

[IporpaMMa y4eOHOM JOUCHUIUIMHBI MOXET OBITh HCHOJb30BaHA B
JIOTIONIHUTEIBHOM  MpOdECCHOHAIBbHOM  OOpa3oBaHMM  JJiE  TOBBIIICHHS
KBIM(UKAIIMM U TIEPENOJTOTOBKA PAaOOTHUKOB MHUIIEBOM MPOMBIIIJICHHOCTH IO
cneruanbHocTh 19.02.05 TexHonorus OpoAHIIBHBIX POU3BOJACTB U BUHOEIIHE.

1.2. MecTo y4yeOHOH AMCUHMILUIMHBI B CTPYKType OCHOBHOHM 00pa3oBaTe/bHOM
NPOrpaMMbl MOATOTOBKH CIIEHHAJIUCTOB CPeJAHEro 3BeHa: JTHUCLIUILIMHA BXOJIUT B
npodeccuoHanbHbIN yueOHbIN UK «O011enpodeccnoHalbHble JUCIULIMHBDY.

1.3. Heau u 3amaum y4eOHO# IMCHMILUIMHBI — TPeOOBaHHUA K pe3yJjbTaTam
OCBOEHHS Y4eOHOM JUCIUTIMHBI:

eab ocBoeHUS TUCIUIIINHBI «[Ipoliecchl u anmapaTh»:

~ c(opMHpOBaTh Y CTYJIEHTOB LIEJIOCTHOE MIPEACTaBIeHUE 00 OCHOBHBIX
TEOPETUYECKUX TIOJOXKEHUSIX TEXHOJIOTUUECKUX IIPOILIECCOB; YCTPOMCTBaX M
MPUHIMIIAX JICMCTBUS alllapaTOB MUIIEBBIX MPOU3BOJCTB; pacueTax OCHOBHBIX
MapaMeTpPOB ammapaTroB IHUIIEBBIX MPOU3BOJCTB Jis1 (OPMUPOBAHUS OYIYIIETO
CIIEIMAJIMCTA MHIIECBON OTpaciau B 00J1aCTH MHTCHCU(UKAIIUK TTPOU3BOCTBEHHBIX
MPOIIECCOB, O0OECTCUYCHUsT BBITYCKAa  KAuyeCTBEHHOW TIPOIYKIIMHM M OXpaHe
OKPY>KAIOIIEH CPEBI.

OcCHOBHBIE 3a/1a4H1 JVUCLHHUIUIMHBI — HAYYUTh CTYAECHTOB:

-~ OCHOBAaM TE€OPUHU TEXHOJIOTUYECKUX MPOLECCOB;

— YCTPOWCTBY Y IPUHUMIIAM JICUCTBUS allapaToB MUIIEBBIX NPOU3BOACTB;

— TMPaKTUYECKOMY IPUMEHEHHUIO TEOPETUYECKUX 3HAHUN B U3YUEHUN
TEXHOJIOIMYECKOro 000pyI0BaHUs OTPACIIH;

— T0JIb30BaThCS yUeOHOM U CIPABOYHOM JTUTEPATYPOH.

B pesynbTaTe OCBOCHHS Yy4EOHOM JUCHUIUIMHBI OOYYArOUIUNCS HOJIKEH
YMETh:

—  ONpeAessiTh OCHOBHBIE XapaKTEPUCTHUKHU NTapaMeTPOB MEXaHUUECKUX,
TUAPOMEXaHUYECKUX, TEMJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;

— TPOU3BOJIUTH PACUET TEXHOJOTUUECKUX M TEXHUYECKUX MTapaMeTpOB
MIPOIIECCOB U aIllapaToB;



~ TPHUMEHATH NOJY4YCHHbIE 3HaHUS B cpepe npodeccuoHanbHOM
JESITEIbHOCTH;

~ OLIEHUBATh JOCTOBEPHOCTH U MPABMIBHOCTh HH(POPMALIHH.

B pesynbraTte OCBOEHHUS y4eOHOW ITUCIUIUIMHBI OOYYaromIMiics TOJIKEH
3HAThD!

~  KJIaccU(HKAIMIO0 OCHOBHBIX MPOIIECCOB B COOTBETCTBUHU C KOHKPETHOM
OTpPAacIIbIO MUIIEBON MPOMBIILICHHOCTH;

~ CYIIHOCTb IPOIIECCOB: MEXaHUYECKUX, THAPOMEXAaHUYECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX;

~ YCTPOWMCTBO U MPUHIMII JCHCTBUS amlliapaTos.

TeXHUK-TEXHOJIOT T0JKEH 00J1a0aTh 00WuUMU KOMIEMEHYUAMU.

OK 1. IToHuMaTh CyIIHOCTh M COLHMAJbHYIO 3HaYUMOCTb CBOEH Oymymiein
npodeccuu, MPOosIBISITH K HEW yCTONYMBBIA HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESITEIBHOCTb, BBIOMPATH THUIIOBHIE
METO/Abl M CIOCOOBI BBIMNOJHEHUS NPO(PECCHOHATBHBIX 3a/lad, OLEHUBATH HX
3 PEeKTUBHOCT U KA4E€CTBO.

OK 3. IIpuHrMaTh peuieHus B CTAaHJAPTHBIX W HECTAHAAPTHBIX CUTYyalUsX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiiecTBiATh MOKUCK M UCHOJb30BaHUE MHPOPMALIMK, HEOOXOIUMOI
U1 3 (HEKTUBHOTO BBIIIOJIHEHUS POPECCUOHANBHBIX 33/a4, MPOPECCUOHATBHOTIO
Y JINYHOCTHOT'O Pa3BUTHSL.

OK 5. Hcnonb3oBaTh MHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH B
npo(hecCUOHATBHOM NesSTENbHOCTH.

OK 6. Paborarh B KOJUICKTMBE W KoMmaHzAe, 3(P(EKTHBHO OOMIATHCS C
KOJUJIEraMH, PYKOBOJICTBOM, OTPEOUTENSIMHU.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTh 3a pPa0OTy UJIEHOB KOMAaHJIbI
(MOJYMHEHHBIX ), PE3yIbTAT BHIMOJHEHUS 3a/IaHUN.

OK 8. CaMocTosdTeNnbHO ONpeAensITh 3aAadyd MPOPECCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCA CaMOOOPa30BAHNEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIICHUE KBATU(PUKALINH.

OK 9. OpueHTUpOBaThCS B YCIOBHUSIX YAaCTOM CMEHBI TEXHOJOTHM B
poeCCUOHATIBHON JIEATEIIbHOCTH.

1.4. PexomMeHayeMoOe KOJMYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl y4eOHOI
AUCUHUITUHBI
MaKCUMaJbHOW y4eOHOM Harpy3ku oOyuatomierocst 133 vaca, B ToM uucie:
00s13aTebHON ayTMTOpHOM yueOHO! Harpy3ku oOydaromerocs 93 yaca;
camocCTosITeNbHOM paboThl oOyuaromierocs 40 gacos.



2. CTPYKTYPA U COAEP) KAHUE YUYEBHOM JUCHUITJINHBbI
2.1. O0beM yueOHOH JUCHUNIMHBI U BUIbI YUeOHOH padoThl

Buja yueOHoii pa6oThI Qovem uacos
MakcuMasibHasi yueOHasi HArpy3ka (Bcero) 133
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl Harpy3Ka (Bcero) 93
B TOM YHCJIE:
J1a00paTopHBIe PaOOTHI 14
MPAKTUYECKHE 3aHSATHUS 36
CamocrosiTeibHas padoTa o0y4awierocs (Bcero) 40
1 cem. — konmp.
HUmoeosas ammecmayus 6 ¢hopme (ykazamu) paboma,
2 ceM. - OK3aMeH




2.2. TemaTudeckuii miaH u coaep:xanue ydeoHnou pucuuninnsl [IPOIIECCHI U ATIITIAPATDI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, Oo0bem YpoBeHb
pa3aesioB M TeM CaMOCTOSITe/IbHAsI padoTa o0yuaumxcs, KypcoBasi padora (IPOeKT) (eciu npedycmompensl) 4acoB OCBOEHUS
1 2 3 4
Pazpea 1. OcHOBHBbIE MOJI0KEHUS 1 HAYYHbIE OCHOBbI JUCHMIIJIMHBI.
Tema 1.1. Conepxanue yueOHOro MaTepuasa
OcHoOBHBIE 3aKOHBI 1 | 3akoH coxpaHeHHs1 MaTepuu. YpaBHEHHE MaTepHaIbHOro OanaHca. 3aKOH COXPAHEHUS DHEPTHH. 1 1
U nouarusi. Ceoiicrea VYpaBHeHHE dHEpreTHIecKoro daanca. J[Bmwkyimas cuia mpoiecca. BeipaxeHne JBHKYIIEH CUITBL.
ChIPbS POAYKTOB U PaBHOBecue B cucreme. 3akOHBI IepeHOca Macchl U 3Hepruu. OCHOBHOE KMHETHUUYECKOE
noJjy(padépukaTos. ypaBHenue. Knaccupukanms mnpomeccoB mo IBWKYIIeH cuie. lIporecchl meproanvecKue u
Metoabl pacuera u HENpepbIBHbIC, YCTAHOBUBILNECS U HEYCTAaHOBUBIIIHMECS.
NPOEeKTUPOBAHUS
NpoLeccoB
U annaparoB. OCHOBBI
TEOPHH MOA00MS.

Pa3znen 2. MexaHnuyecKHue MPOuecchl.

Tema 2.1. Coneprxanue yueOHOro MaTepuasia 2
H3menbuenue. 1 Teopernueckue OCHOBBI u3MenbueHusd. Kraccudukanus mnpoueccoB HU3MeENbUYEHUS. 2
CopTtuposanue. N3menpuatomue mMamuHbl. Pacd€r mpou3BOaUTENbHOCTH U MOTpebiaseMoil momHocTH. [lyTn

Oo0paboTka MHTEHCU(PUKAIIMN U3MEJIbUEHUS U CHUKEHHSI SHEpPro3aTpar.
MaTepHaIoB CoprupoBanue coinyuux wmatepuanoB. IlpoceuBanue. Cuta. IIpou3BOAUTENBHOCTH
AaBJICHHEM npocenBaHusa. CuToBoi aHanu3. ¢ PeKTUBHOCTh MpocerBaHus. MalluHbI AJs IPOCEUBAHUS.
(mpeccoBanme). [Imockoe kavaromeecst cuTo, OCHOBHI pacuéra. PacceBsl. bypartel. Tpuepsl. [IHeBMaTHueckoe U
TUAPABINYECKOE COPTUPOBAaHME. MarHUTHbIE M DJIEKTPOMarHuTHbIE cemnapaTtopbl. IlyTn
MHTEHCU(DUKAIIUN COPTUPOBAHUS U CHUYKEHUS dHEPro3arpar.
IIpeccoBanue. Ilpeccsl BUHTOBBIE KOP3MHOYHBIE, IIHEKOBBIE, °IIHEBMAaTHYECKHE.
@opMoOBaHME IIJJACTUHYATBIX MaTepuanoB. MakapoHHBI mnpecc. YIJIOTHEHHE CBHITYYUX
MatepuayioB. KapycenbHbli THUCKOBBIM mpecc. Pacuer mpoM3BOAUTENBHOCTH NPECCOB U
notrpebusiemMmoilt MmoutHocTH. IlyTH MHTEHCU(UKALMK TPECCOBAHUS M CHUKEHMsSI SHEprosarpar.
JlabGopaTopHas pabora 1 2 2
Onpenenenye CTENEHU W3MEIbYeHHsI MaTepHaa.
IIpakTnueckoe 3ansarue 1 2
W3ydyeHue ycTpoicTB JUisl U3MEJIbUEHUS, COPTUPOBAHMSI U TPECCOBAHUSI.
Paznea 3. I'mapoMexaHnyecKHe MPOoLecchl.
Tema 3.1. Coneprxanue yueOHOro MaTepuasa 2




OCcHOBBI THApPaBJINKH.

1 OcHoBbl TUApaBIuKy. ['napocraTuka.

I'mapocraTuka. I'unpocratuueckoe AaBieHue U ero cBoiictBa. [IpuOOpbI M eTUHUIIBI TSI U3MEPEHHUS 1aBICHUS.
OcHOBBI JaBnenue abcomoTHOE, N30bITOUHOE U BakyyM. OCHOBHOE ypaBHEHUE ruapocTaTuku. Hekoropeie
TUAPOIMHAMMKH. CJIEJICTBHSI OCHOBHOI'O YpaBHEHUs rupocTatuku. 3akoH [lackans. I'uapasnuueckuii mpecc.
lMunponunamuyeckoe namienue. Pacxon skuakoctu. CpenHsis CKOPOCTh W ypaBHEHUE
HEpa3pbIBHOCTH. [ 'MapaBIuvecKkuil paguyc M SKBUBAJICHTHBIM AuaMeTp. JIBa pexxuma JABUKECHHS
KUAKOCTH. YpaBHenue bepuymiu. I[lpaktuueckoe mnpumeHeHHe ypaBHeHUs bepuyim.
JuarpamMmma HaropoB. MepHbIE CyKarolIMe YCTpoWcCTBa. ['HMIapaBIMYECKUE COMPOTUBIICHUS B
TpybonpoBoaax. [lorepu Hamopa. YpaBHeHHE PaBHOMEPHOTO JBMIXKEHHS KUIKOCTU. Pacuér
npocThIX TpybornpoBoaoB. Pacuér cudonnoro tpydbonpoBoaa. IlceBnooxukeHHbINA (KAL)
CJION.
JlaboparopHas pabora 2
Omnpenenenue pe>KMMOB JIBHXKEHHUS KUJIKOCTHU 10 KpUTepruaabHOMy unciy PeliHomnbca.
[IpakTuyeckoe 3aHsTHe 2
O3HakoMJICHHE ¢ TPHOOpaMU JIJIsi U3MEPCHMS IaBJICHHUS.
Pasznea 4. Hacocbl. Bentuasitopsl. Komnpeccopsbl.
Tema 4.1. Copepxanue yueOHOro Marepuasa
Kaacenpukanus 1 Knaccudukammst HacocoB 1o npuHIumy aeictBus. Hacocsl 00béMHbBIE U tuHaMudeckue. Harop,

HacocoB. [lopuiHeBsbie,
HEHTPOOeKHbIE U
Apyrue HacoChbl.
BenTniasropsl u

pa3BHUBAaEeMBbIl HACOCOM. JlommycTrMast BBICOTA BCACBIBAHUS.

[lopmiHeBBIE HACOCHI, WX MNPUHIOUN JEHUCTBUS, YCTPOMCTBO, NPOU3BOAUTEILHOCT,
MOIIHOCTh. LleHTpoOexxHble HAacoChl, UX MPUHLUI ACHUCTBUS M YCTPOWCTBO. XapaKTepUCTUKA
LEHTPOOEKHOr0 Hacoca. Buxpessle, IecTepeHHbIE U BUHTOBBIE HACOCHI, UX MPUHLIUI JAEHCTBUS

KOMIIPECCOPHI. U YCTPOMCTBO.
BeHTuisTopel paauanbHble, IHAMETPAIBHBIE U OCEBBIE, UX NIPUHIMUIT JEMCTBUS U YCTPOMCTBO.
Kommpeccopsl. MHaukatopHass auarpaMmMa HACAIBHOIO IOPIIHEBOTO Kommpeccopa. Pacuer
NPOU3BOJIUTEIBHOCTY M MOIIHOCTH IOPIIHEBOro0 Komrpeccopa. LleHTpoOexHble M OceBble
KOMITPECCOPBI, X MPUHLNI AEWCTBHSI U YCTPOUCTBO.
[MpakTryeckoe 3ansTre 3
N3yueHue yCTpONCTB pa3IMYHbIX HACOCOB.
[IpakTnueckoe 3ansatue 4
N3yueHne yCTpoHCTB KOMIIPECCOPOB M BEHTUJISITOPOB.
CamocrodrenbHas paboTa 00y4aronmxcs
Hanucanue pedepata o teme: «lcrosib30BaHe TUIOBBIX HACOCOB M KOMIIBIOTEPOB B OTPACIIN.
Paspea S. Pa3jesieHue HEOJHOPOAHBIX CHCTEM.
Tema 5.1. Coneprxanue yueOHOro MaTepuasa




XapakTepucTHKA

HEOAHOPOAHBLIX CUCTEM

M MPOLECCOB HX

1

OCHOBHBIE 32aKOHOMEPHOCTU OCAKICHMSI. Y CIIOBUS PaBHOBECHS JUIsl OCAXKAAIOIEICS YaCTULIBI.
(GUIbTPBI, UX MPUHLIUII ASHCTBHSI U YCTPOMCTBO.

JlaGopaTopHas padora 3

pa3aeieHusl. Onpenenenne CKOPOCTH OCAX/ICHUS IApO0OPa3HBIX YACTHIL.
Oca:xnenue. [IpakTuueckoe 3aHsTue 5
®@goramnus. H3y4yeHne ycTpoHuCTB OTCTOMHHUKOB.
duabTpoBaHue. [IpakTrueckoe 3aHsTHE 6
N3yuyeHue ycTpoicTB GHIBTPOBAHHUS.
Tema 5.2. Copepxanue yueOHOro MaTepuaa
IlepememmnBaHmue. 1 [Iponiecchl mepeMeruBaHUs B TMHIIEBBIX TEXHOJIOTUsAX. l'omoreHuzainus. MexaHudeckoe
OuncTKa BO3yXa H nepememmBanue. Memanku. Pacxonm 3HEprum  mpu MEXaHWYECKOM  IEpEeMEIIMBaHUM.
NPOMBIILIEHHBIX HupkyasnuoHHOE, TOTOYHOE U MHEBMATHYECKOE IepeMemunBanue. [lepeMernmBaHue ChITyYnx
razos. MatepuaioB. [IpuHIMI pabOThI U YyCTPOWCTBO MEIIAJIOK U CMECUTEIICH.
Kiaccuukamnuss mpomeccoB OYHMCTKM BO3JyXa M Ta30B. MexaHWYecKas OYHMCTKAa Ta30B.
OtcTroitHuKkH U GUIABTPHL. [[UKIOHBI M TUAPOIMKIOHBI. DUIBTPOBaHKME ra3oB. MOKpas O4HCTKA
ra3oB. DJIEKTPOOYHCTKA ra3oB. [IpuHIKI paboThl M YCTPOMCTBO annapaToB JiJisi OUMCTKHU T'a30B.
[IpakTnueckoe 3austue 7
N3yueHue yCTpoHCTB JUIsl OUMCTKH BO3yXa U MPOMBIIIEHHOIO ra3a.
CamocrosiTenbHas paboTa o0ydyaroumxcs
[TonGop W wW3ydYeHHE AOMOIHUTENBHOTO TEOPETUYECKOTO MaTepuaja O PpONM TMpollecca OYUCTKU
BO3/lyXa U MPOMBIIIICHHOTO Ta3a B PEHICHUHN SKOJIOTHUYECKUX MPOoOIeM, COCTaBICHUE MTPE3CHTAINH B
nporpamme PowerPoint.
Pa3nea 6. TenJioBble nMponecceol.
Tema 6.1. Cojnepxanne yaeOHOT0 MaTepuaia
OcHOBBI 1 [TpuMeHeHre TETIOBBIX MPOIIECCOB B MUIIEBBIX MPON3BOACTBaX. OcHOBHbBIE MOHATHA. CIIOCOOBI
Tenjonepeaayn. nepeHoca TemiIoTel. TemnoBoe wu3nmydeHwe. TermnoBoil Oamanc. OCHOBHOE —ypaBHEHHE
OCHOBHBIE terutonepenaun. Koagdunuent termmonepenaun. TermmonpoBoaHocTs. 3akoH dypre. KonBekius.
TeILIOHOCUTEIH U 3akon Temootnaun Hetorona. TermoBoe mono6ue. Kputepun temnoBoro momodus. Temmosoe
TeILI00OMEeHHBIE mojobue B mporeccax TEIIOOTAa4Yr ¢ KoHaeHcanuen. [lepenada TemioTsl yepe3 cTeHKy. Pacuér
annaparsl. CpeIHEN Pa3HOCTH TEMIIEPATYP.
Harpesanue, OcHoBHbIE TETIOHOCHTENTH. KJEaCCI/I(I)I/IKaLII/ISI Tel'IJ'I006MeHHBIX" anmaparoB. TemnooOMeHHBIE
oXJIaKICHHE, ammapaThl ¢ TpyO4aTol M TIIIOCKOM MOBEPXHOCTHIO Harpesa. Pacuér TermnooOMeHHBIX amnmapaTos.
nacrepu3amus, DNEKTPUUECKHE HArPEeBATENH, UX YCTPOMCTBO U MPUHLUN JICHCTBUSL.
CTepHIM3AMHSL. JIaGoparopHas pabota 4

Onpenenenne Ko PHUITHCHTA TEIIOTIECPEIAYH.

[IpakTnueckoe 3anarue 8
Pacuer cpenHeit pa3HOCTH TeMIepaTyp.




[IpakTnueckoe 3anstue 9
Pacuer KO)KyXOTpyOHOTO TEIJI00OMEHHHUKA.

CamocrosrenbHas paboTa 00y4arommxcs
[Togbop ¥ wu3yyeHHE JOMOJHUTEIHFHOTO TEOPETUYECKOr0 MaTepHaia IPOIECCOB HarpeBaHUs,
OXJIQXKJICHUS, TACTePU3AIHs M CTCPUIIN3ALIHUSL, TIOITOTOBKA JIOKJIA/IOB.

Tema 6.2. ConeprxkaHue yueOHOro MaTepuaia
BoinapuBanmue. 1 OcCHOBHBIC CBEJICHUS TIO0 BhIMapHBaHUIO pacTBOpoB. I[Ipocras Beimapka. Pacuér mpocroit 2
BbINTapKu. MHOrOKOpIycHasi Bbllapka. JIBHKylIas cuiia NPOLECCOB BbimapuBaHui. OCHOBHBIE
TUIIBI BBINIAPHBIX aNIapaToB. BeImapHbIe anmapaThl C TEMIOBHIM HACOCOM.
[Ipaktrueckoe 3anstue 10 2
W3ydyeHrne OCHOBHBIX THUIIOB BBITIAPHBIX AIAPATOB.
Tema 6.3. Copep:xanue yueOHOro MaTepuana
Konpaencamnusi. 1 Obnacte mpuMeHeHus mpolieccoB KoHaeHcanuu. Konaencaropsl cmemenus. [lopsmok pacuéra 2
MTPOTHUBOTOYHOTO KACKAIHOTO KOHJICHCATOPA CMEIICHHUSI.
[IpakTrueckoe 3anstue 11 2
H3ydeHue yCTpoiCTB KOHIEHCATOPOB.
Tema 6.4. Conepxanue yueOHOro MaTepuasa
Xoa0auabHbIE 1 [IpumeneHre xonoAa B MHIIEBBIX MPOU3BOJACTBAX. TeOpETHUECKUE OCHOBBI MOTYYCHUS 2
MPOLeCChI. MCKYCCTBEHHOTO X0J107a. XOJIOAWIBHBIC areHThl M WX cBoWcTBa. Kitaccmdukamus XoJIOoAMIBHBIX
MamuH. KoMmmpeccuoHHBIE XONOAMJIbHBIE MAalIMHBL. ~ AOCOPOIIMOHHBIE, JKEKTOPHBIE W
TEPMODJICKTPUICCKHIE XOJIOIHIIHHBIC MAIIAHBL
ITpakTryeckoe 3anstue 12 2
W3ydeHne cXeM XOJIOIMIBLHBIX MAIUH.
Pa3pgen 7. MaccooOMeHHBbIe POoLecChI.
Tema 7.1. Copepxanue yueOHOT0 MaTepuana
OcHOBBI 1 MaccooOMeHHBIE TIPOIIECCHl B MHIIEBBIX MPOU3BOCTBAX. [IBMXKyIas cuiia MacCOOOMEHHBIX 2
macconepeaaun. Tunbl nporeccoB. OcHOBHOe ypaBHeHHWe Maccomepenaun. Koaddumuent waccomnepemsaun.
KOHTAKTHBIX Juddysus. 3akon Puka. Kosddumument monekynsapHoir nuddy3uu. KoHBEKTUBHBIN TEpEeHOC
ycTpoiicTB BemiecTBa. Jluarpamma paBHOBecHs. MatepuanbHbI OajlaHC MaccooOMeHa. YpaBHeHHE pabodeit
MACCOOGMEHHBIX muand. OcoOeHHOCTH MaccooOMeHa Ha rpaHwmile pasaena (a3. 3akon maccootnauu lllykapesa.
anmaparos. Breipaxenne koadduimeHToB Macconepenadn depe3 Kod(PQPHUIMEHTH MacCcOoOTIadu. AHAIIOTHS B

MEPEHOCE TETIOTHI U MACCHI.

Omnpenenenune kodpdumnuenta Maccootnaun. CTpykTypa U pacnpeeseHHe BpeMeHH
npeObIBaHus B anmaparte. Mojenu IBIKEHUS TOTOKOB.

YCTpolCTBO MacCOOOMEHHBIX ammapaToB. AMNMapaThl KOJIOHHOTO THMA. [ OpH30HTalbHBIE H
HAKJIOHHBIE amnmaparsl C M[EPEMEIIMBAIIUMUA W  TPAHCIOPTUPYIOIIMMH  YCTPONCTBAMH.
Hacagounbie kosioHHbl. Tumbl Hacanok. Tapenpuarble KOJOHHBL. (CuTyaTble, KOJIMIAYKOBBIE M

10




I KJIaIIaHHBIC TapCJIKH.

CamocTosiTenpHast paboTa 00ydJaronuxcs 3
[Ipaktnyeckas pabora. CocTaBicHHE aHAJOTHH TEIUIOBBIX M MAacCOOOMEHHBIX IPOILECCOB U
MIPEJICTABICHHUE B DJICKTPOHHOM BHJIE.
CamocrosTenbHas paboTa 00y4aromuXxcs
[TonGop M W3yuyeHHE MOMOJHUTEILHOTO TEOPETHUECKOTO0 Marepuana 1O OCHOBHBIM KOHTaKTHBIM
YCTPOHCTBAM MacCOOOMEHHBIX MTPOIIECCOB, MOJITOTOBKA JTOKJIAIOB.
Tema 7.2. Coneprxanne yueOHOro MaTepuasa
A0copOuus. 1 AOcopOrus B NMHUIIEBBIX Ipou3BoACTBaX. IIpaBmiio ¢a3. PaBHOBecue mpu abcopOuuu, 3aKoH 2
Ancopouus. I'enpu. OOmee u mnapruaibHOE JaBicHUe. 3akoH JlampToHa. AOCOpOepbl ¢ MEXaHUYECKHM
MepeMeIIMBaHNeM, IUICHOYHBIA TPyOUaThli M PACIBUIMTENBHBIA abcopOep, abcopOImoHHas
KOJIOHHA C IICEBI0O0XKIKEHHBIM CJIOEM, UX YCTPOHCTBO U MPUHIUI padoThl. Pacuér abcopOepos.
AjicopO1usi B UIIEBBIX MPOU3BOJICTBaX. ANcopOeHThI. PaBHOBecHe mpu agcopouuu. M3orepmbl
copOuuu. YCTpoHCTBO M HPUHUUI pPabOThl KOJIOHHOTO ajcopOepa, HENpephIBHOJAEHCTBYIOIIETO
YIOJIBHOTO aJicopOepa Jijisi OYMCTKH I'a30B, ajicopOepa ¢ KUISIuM citoeM. Pacuér agcopOepos.
[TpakTryeckoe 3anstue 13 3
M3ydeHue ycTpocTB aOcopOEpOB U afcopOepoB.
CamocrosTenbHas paboTa 00y4aromuxcs
[TonGop U M3ydyeHue NOMOIHUTEIBHOTO TEOPETHYECKOro MaTrepuaia MO CPaBHEHHIO COPOIIMOHHBIX
MIPOIIECCOB, MOJITOTOBKA JIOKJIAIOB.
Tema 7.3. Coneprxanne yueOHOT0 MaTepuasa
IKCTpaKIus. 1 DKCTpaknus B MUIMIEBBIX MPOU3BOACTBaX. OCOOCHHOCTH SKCTPAarMpOBaHUs W3 TBEPABIX TeIL 2
PaBHOBecue B mpolieccax 3KCTpakiuu. TpeyroyipHas AuarpaMMa. JKCTPaKTOPbl NEPUOAUYECKOTO U
HEMpPEepBIBHOIO  JICHCTBUS. OnHocTyneHyatoe  HKCTparupoBaHUE. MHorocrymneHuaroe
OKCTParkpoOBaHUE C TEPEKPECTHHIM TOKOM JKCTpareHTa. MHOTOCTYNeHYaToe IMPOTHBOTOYHOE
9KCTparupoBanue. Pacuér skcTpakTopoB.
[IpakTuueckoe 3anarue 14 3
M3yueHne ycTpoiCTB 9KCTPAKTOPOB.
CamocrodrenbHas pabota 00yJaromuxcs
[MomGop ¥ wW3ydeHHWE OMOIHUTEIHFHOTO TEOPETHYECKOTO MarTepHaia I0 CPaBHEHHIO IPOIECCOB
HKCTPArupPOBaHUs B CHCTEME TBEPOE TEIO-KHIKOCTh U KUIAKOCTh-KUAKOCTh, ITOJITOTOBKA JTOKJIAJIOB.
Tema 7.4. Conepxanue yueOHOro MaTepuasa
Kpucranauzamus. 1 Kpucraqumzamust B mumeBbIX  npomsBojacTBax. Craamm  Kpuctawmm3anud. KuHeTnka 2
kpuctasunzanuu. Kpucrammmusaropsl. Pacuér kpucTaums3aTopos.
Tema 7.5. Coneprxanue yueOHOro MaTepuasa
IMeperonka 1 Teopernyeckne OcHOBHI eperonku, Knaccupukanus 6MHapHBIX CMECeH. 2

U peKkTHUKAIUA.

Temneparypnass guarpamma. PaBHoBecme OuwHapHbIX cMeced. Ilpoctas  meperoska.
Jednaermarop. Pextudukanmsa. Cxembl NPOCTOH NHEPETOHKH M CXeMa PEeKTH(GHUKAITUOHHOMN
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yCTaHOBKHM. PacueT pekTU(QUKAIMOHHBIX KOJOHH I pa3AeieHus OHHApHBIX CMecei.
Pektudukalins MHOTOKOMIIOHEHTHBIX CMECEH.

[IpakTnueckoe 3ansarue 15
H3ydyeHne ycTpoHCTB MPOCTOM IEPETrOHKH.

[IpakTrueckoe 3anstue 16
N3ydyeHne ycTpocTB peKTU(DUKAIIMOHHBIX KOJIOHH.

CamocrosrenbHas paboTa 00y4arommxcs
[TogGop ® wu3y4eHUE JONOJIHUTEIBHOTO TEOPETHYECKOTO MaTepuania pa3jiHyHbIX YCTPOWCTB
PEKTU(UKAIIMOHHBIX YCTAHOBOK, [TOJIrOTOBKA JIOKJIA/IOB.

Tema 7.6.
Cyuika.

Copep:xanue yueOHOro MaTepuana

1 IIpouecchl cyliku B MUIIEBBIX MPOU3BOACTBAX. Buubl cBA3M Biaaru ¢ MarepuaiaoM. CBolicTBa
BJIQXHOTO  Bo3ayxa, |-d-  ngmarpamma. Kunermka  cymku.  BriarompoBogHOCTE — H
TEPMOBJIArONPOBOHOCTh. KpHUBBIE CYIIKM M KPUBBIE CKOPOCTH CYLIKH. Y paBHEHHE CKOPOCTHU
cymku. [IpoJomKUTENbHOCTh CYIIMIBHOIO Ipouecca. Pac4éT KOHBEKTMBHOW CYIIWJIKH.
KoHBeKTHBHbIE, KOHIYKTUBHBIC U CYOJUMAaLMOHHBIE CyIIHIKU. CylKka TOKOM BBICOKOH 4acCTOThI U
C MpUMEHEHHEM MH(PaKPACHBIX JIYUEeH.

JlaboparopHast paborta 5
M3ydeHune nHGppakpacHOM CYIIKH.

IIpakTnueckoe 3ansarue 17
W3yuenue quarpammsl |-d.

[IpakTnueckoe 3ansitue 18
H3ydeHue yCTpOMCTB CYIIUIIOK.

CamocTosTenpHas paboTa o0ydaronmxcs
[TonGop u u3yueHue AOMOIHUTETHHOTO TEOPETHUECKOTO MaTepuraa 1o MEeKTPOPU3NIECKUM METOAaM
CYIIKH, TTOJITOTOBKA JIOKJIaJ0B.

Hroro

133

JUist XapaKTEpUCTHKH YPOBHSI OCBOEHHsI yUeOHOTO MaTepHaia UCIONIb3YIOTCS Clienyronue 0003HaYeHus:
1. — o3HaKOMHUTENBHEIH (Y3HABAaHHUE paHEe N3yUYEeHHBIX 0OBEKTOB, CBOMCTB);
2. — penpoIyKTUBHBIN (BBIMOJIIHEHHE ICATSILHOCTH IO 00pa3ily, HHCTPYKIIMU WITH O] PyKOBOJICTBOM )
3. — IPOIYKTHUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BHIIIOJHEHKE JIESTEIBHOCTH, PEILICHHE MPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpedoBanus K MHUHHUMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecreyeHNI0

Ayn. 2401 KabuneT nporiecchl U anmnaparbl

YueOHast Mebenb Ha 28 MOCaOYHBIX MECT, paboyee MecTO MpenojaBaTelis, JOoCcKa MelloBasi-
2mT., TpuOyHa lmT., TutakatHWmA 2mT., mKad KHWKHBIA 2M0T., CTOJ MOJ TpHOOpHI 3mIT.,
IUTaKaThl U MAaKeThI IO COOTBETCTBYIOUINM JAUCLUUILTUHAM, TPaorpOeKTOp, CYIIMIbHBIN mKad-1
mt.; PacceB maboparopueiii PJI 4, Buckosumerp portanuoHHslii bpykdmisnga DV2T,
Anamuzatop  BinaxHoctH; MX-50Llentpudyra maboparopnasllJIH-16, Amnamutuueckue
anekTpoHHble Bechl Pioneer ;Kommerorep mpenonaBatenst Lenovo Intel Core i3-2100 CPU
3.1GHz ¢ wmonutopom Acer V193; Ilpoektop SANYO c »skpanom Media; Ilepeuens
JMIIEH3UOHHOTO TporpaMMmHoro obecrneuenus: Microsoft Windows Professional (KOHTPAKT
No 244/20 «26» wurons 2020 r, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26»
utons 2020 r), 7-Zip (freeware).

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTypbl

KuuroooecneueHHocTh

Bbubanorpadguyeckoe onucanue u3IaAHUA OcHoBHasi/ Kou-Bo
(aBTOp, 3arj1aBMe, BU/1, MECTO U IO/l M31aHMSA, | AONOJTHHUTEIbHASA K3 B 6146..11 DJIEeKTPOHHBI
KOJ1. CTP. JuTepaTrypa ’ ‘| e pecypcsl
P.) patyp CIisIDy | ©PeCyP
[TeneBuna, JI. ®. OCH 99

[Iporecchl u anmaparsl: y4eOHUK /
JI.®.Ilenesuna, H.W.IInanmenko

-M3x. 2-e, ucnp. - Canxr-IlerepOypr [u ap.] :
Jlanb, 2020. - 330 c. -(Cpennee
npodeccuoHanpHOe 00pa30BaHUE).

I'ne3guioBa, A. U. OCH 9BC Opaiit
[Tporeccs! u anmapaTsl NUIIEBBIX IPOU3BOJICTB:
YueOnuk u npaktukym st CI1O / I'neznunosa
A. . — 2-e uzn., nep. u jorn.— MockBa:
FOpaiit, 2021 .— 270 c.

Kypoukun A. A. OCH ObC IOpaiit
O6opynoBaHue nepepadaThIBarOIINX
Mpou3BOJCTB. PacTurenbHoe chipbe: YUeOHUK
[l CITO / Kypoukun A. A., IlIaGyposaI'. B.,
baiikun C. B., Kyxapes O. H.; mox o6m1. pen.
Kypouknna A.A. — 2-e u3[1., uclp. U A0H.—
Mocksa: IOpaiit, 2021 .— 446 c.

Bunapos A. IO. momn DBC O0paiit
[Iporecch! u anmapaThl OMOTEXHOJIOTHH:
(dbepMeHTallMOHHbBIE anmapaThl: Y4eOHoe mocooue
TSt By30B / o1 penl. beikoBa B.A. — 2-e u3.,
nep. u jon.— Mocksa: FOpaiit, 2021 .— 274 c.

Komesoi, E. I1. oIt DbC FOpaitt
TexHoIOrnuecKkoe 000py/J0BaHUE MULIEBBIX
npou3BoAcTB. PacueTHbiil mpakTuKyM: YdeOHOe
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https://urait.ru/bcode/473960
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://urait.ru/bcode/471913
https://urait.ru/bcode/477265
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://urait.ru/bcode/472887

nocobue st CITO / Komesoii E. 1. — 2-e u3n.,
ucnp. u gon.— Mocksa:FOpaiit, 2021 .— 203 c.

4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIHIUITJIMHbI

Kontpois M omeHKa pe3yabTaTOB OCBOCHUS Y4YEOHOW JUCHUIIIMHBI
OCYILIECTBIISIETCA MPENOAABATEIEM B TPOLECCE MPOBEACHUS IMPAKTHUYECKUX
3aHSATAA U J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKe BBIOJIHEHUS
OOYYarOIIIMIMUCS MHANBUIYJTBHBIX 33 TaHHMH.

Dopmol u Memoovl
KOHMPONA U OUeHKU
pe3yrbmamos 00yueHun

Pezynomamul 06yuenun
(océoenHble ymeHUs, yc6OeHHbIE 3HAHUA)

YMeTh:
- ONpEeNeNsTh OCHOBHBIE XapaKTEPMCTHKH mapaMeTpoB | 1. HMrorosas koHTpombHas paboTa.
MCXaHHUYCCKHUX, TUAPOMEXAHUYECKUX, TCIIJIOBBIX u 3. KOHTpOHB 3HAHWUU 110 pe3yabpTaram

MacCOOOMEHHEBIX MPOIIECCOB; TECTOR

- IPOU3BOAUTH PACYCT TEXHOJOTHYCCKHUX M TEXHHUYCCKUX 4

Odopmnenne m1a0OpaTOPHBIX U
apaMeTpPOB IPOLIECCOB U alllapaToB;

MIPAKTUYECKUX 3aHATHH.
- TpUMEHATh  TOJydYeHHble  3HaHWA B cdepe

pohecCHOHANTBHON NIeATENFHOCTH;

- OIEHHWBaTh  JIOCTOBEPHOCTb W  NPABHIBHOCTD
WHPOPMAIIUH.

3HATh:

- KJIacCH(HKAIMIO OCHOBHBIX MPOIECCOB B COOTBETCTBHH C
KOHKPETHOM OTPACIIbIO MUILEBOW MPOMBIILIEHHOCTH;

- CyIIHOCTb IPpONECCOB!: MCXaHUYCCKUX,
TUAPOMEXaHNYCCKUX, TCIIJIOBBIX U MaCCOO6MeHHHX;

- YCTPOMCTBO M NPUHLHKI JEHCTBUS allapaTosB.

5. OCOBEHHOCTH OCBOEHMA JUCLHUIIVIMHBI I UHBAJINIOB
N JInl C Or'PAHUYEHHBIMHA BO3MOXHOCTAMU 310POBbA

OOydeHne OO0y4aroNmIMXcs C OTPAaHHMYCHHBIMH BO3MOYKHOCTSMH 3JI0POBBS IIPH
HEOOXOJMMOCTH  OCYIICCTBIISIETCST HA OCHOBE QJaNTHPOBAHHON  paboueit
IpOrpaMMbl  C  WCIIOJB30BAaHWEM  CIICIIHATBHBIX  METOJOB  OOydYeHUsS |
TUTAKTAYECKAX  MaTepUaOB, COCTaBICHHBIX C  yY4E€TOM  OCOOCHHOCTEH
NICUXO(U3UUYECKOTO PA3BUTHS, WHIAUBUIAYAIBHBIX BO3MOXKHOCTCH W COCTOSHHS
3JI0POBbsI TAKKUX 00yUaromuxcs (00y4aromnierocs).

B mensx ocBoeHus y4eOHOW MporpamMmbl JTUCIUIUIMHBI WHBAIHIAMHU U JIUIIAMH C
OrpaHUYCHHBIMU BO3MOKHOCTSIMU 310poBbs Kb uT oOecrneunBaet:

JUISI MHBAJIUIOB U JIMI[ C OTPAaHMYECHHBIMUA BO3MOYKHOCTSIMHU 37I0POBbS 110 3PCHUIO:
pasMelieHre B JOCTYMHBIX JUIS OOYYArOIIMXCS, SBIISIOIIUXCS CICHBIMA WIIH
CJIA0OBUISAIIMMH, MECTaX U B aJallTHPOBAHHON (opMe CIPaBOUYHON HH(POpMAIMH
O pacnMCaHud Yy4eOHBIX 3aHSATHH; NPUCYTCTBHE ACCUCTCHTA, OKAa3bIBAIOIICTO
oOyJaromemMycss HEOOXOJMMYIO ITOMOIb; BBIMTYCK aJIbTEPHATHBHBIX (HOPMATOB
METOIUYCCKUX MaTEpUaIoB (KPYIMHBIN MPHQT WK ayarnodans);
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JUTST MHBAJUIOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3[IOPOBBS TIO CIIyXY:
Ha/JIeKAIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEICHUE HH(POPMAIIHH;

JUIST UHBAJIMJIOB U JIMI[ C OTPAaHUYCHHBIMU BO3MOXHOCTSMHU 370POBbsI, UMEIOIINX
HapYIICHUS OTMOPHO-/IBUTaTEIHHOTO amrmapara: BO3MO>XHOCTh
OecTpensaTCTBEHHOTO TOCTYIa 00yJaronuXxcsi B y4eOHbIE TIOMEIICHUS, TyaJeTHBIC
KOMHATBI U IPyTUE TIOMEIICHHUSI, a TAaKXKe MPeObIBaHNE B YKa3aHHBIX TTOMEIICHHSIX.
OOpa3zoBaHue 00y4arOMMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3J0POBbS MOXKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYTHMH OOYYarolIMMHCS, TaK H B
OTJENBHBIX TPYTMIaxX WIHA B OTICIHHBIX OpraHU3aIUAX.
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