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

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[TporpamMma y4eOHOM TUCHUTUINHBI SBIISETCS YaCThIO OCHOBHOM 00pa30BaTeIIb-
HOM TIpOrpaMMbl MOATOTOBKH CHEIUAINCTOB CPEOHEr0 3BE€HA B COOTBETCTBHH C
®I'OC no cnenuansHoctr CITO 19.02.03 TexHosorus xiebda, KOHIUTEPCKUX U Ma-
KapOHHBIX M3JIeNIUM, YKpYMHEHHAs rpynna cnennanbHocte 19.00.00 IIpomsinuien-
Hasl 9KOJIOTUSI U OMOTEXHOJIOTHH.

[TporpamMmMa y4eOHON MUCIUIUIMHBI MOXKET OBITh MCHIOJIb30BaHA B JOTIOJHHU-
TEJIHHOM PO eCCHOHATHFHOM 00pa30BaHUH sl MOBBIIICHUS KBaTU(UKAILIUU U TIepe-
MOJIFOTOBKK PAaOOTHHUKOB MUIIEBOM MPOMBIIUIEHHOCTH 0 crieruanbHocTH 19.02.03
TexHonorus xyneda, KOHAUTEPCKUX U MAKAPOHHBIX U3/EIIUN.

1.2. MecTo y4yeOHOH AMCHMILUIMHBI B CTPYKType OCHOBHOHM 00pa3oBaTe/bLHOM
NPOrpaMMbl MOATOTOBKH CIIEHHAJIUCTOB CPeJAHEro 3BeHa: JTHUCLIUILIMHA BXOJIUT B
npodeccuoHanbHbIA yueOHbIH UK «O01enpodeccuoHalbHbIE TUCIUIUIUHBD.

1.3. Hesn u 3agaum y4eOHOM JUCUMILUIMHBI — TPEOOBAHMSA K pe3yJibTaTaM 0CBO-
eHUs Y4eOHO! IMCIUIIIUHBI:

Heab ocBoeHus nuctuIuivHabl «IIpoueccel u anmapaTte:

— ¢(hopMHUPOBATH y CTYJEHTOB LEIOCTHOE MPECTABIEHUE 00 OCHOBHBIX TE€O-
PETUYECKUX IOJ0KEHUAX TEXHOJIOTUYECKUX ITPOLIECCOB; YCTPOMUCTBAX U MPUHIIU-
nax JCHCTBUS anmnapaToB MUIIEBBIX MPOU3BOACTB; pacyeTax OCHOBHBIX IMapaMeT-
POB amnmapaToB MUIIEBHIX MTPOU3BOJCTB sl (GOPMUPOBAHMS OYIYIIETO CIEIUATH-
CTa MHUIIEBON OTpaciu B 00JaCTH WHTEHCU(UKAIIUU MMPOU3BOACTBEHHBIX MPOIEC-
COB, OOECTIEUEeHHsI BBIMMYCKA KAue€CTBEHHOW MPOJYKIIMU U OXPAaHE OKPYKAIOIICH
CpEBbl.

OcCHOBHBIE 3a/1a4H1 JVUCLHHUIUIMHBI — HAYYUTh CTYAECHTOB:

— OCHOBAaM TEOPUH TEXHOJIOTUYECKUX MPOLIECCOB;

— YCTPOWCTBY Y IPUHUMIIAM JICUCTBUS allapaToB MUIIEBBIX NPOU3BOACTB;

— TMPAaKTHYECKOMY IPUMEHEHUIO TEOPETUYECKUX 3HAHUM B U3YYEHUH TEXHO-
JIOTUYECKOro 000pyA0BaHUS OTPACIIH;

— TI0JIb30BaThCS yUeOHOM U CIPaBOYHOM TUTEPATYPOH.

B pe3ynbrare ocBoeHUs1 y4eOHON TUCHUTUTMHBI 00 Y4arOIIUIICS JOJIKEH YMETh:

— ONpeaensTh OCHOBHBIE XapAKTEPUCTUKH MapaMeTPOB MEXaHUYECKUX, TU/-
POMEXaHUUYECKHUX, TEMIOBBIX 1 MAaCCOOOMEHHBIX MTPOLIECCOB;

~ TPOU3BOJMUTH PACUET TEXHOJIOTMUYECKUX U TEXHUYECKUX MTapaMeTPOB MPO-
LIECCOB U allaparos;

~ TPUMEHSATH NOJIyYeHHbIE 3HaHUS B chepe npodhecCuOHaTbHOM NeaTeNbHO-
CTH;



~ OILICHUBATh JOCTOBEPHOCTH U MPABUILHOCTh MH(OPMALIHH.

B pesynbpTare ocBoeHUS y9eOHOM JUCIUIUIMHBI 00 yJaIOIIHIACS T0KCH 3HATD.

~  KJacCU(UKAITNIO OCHOBHBIX MTPOIIECCOB B COOTBETCTBUU C KOHKPETHOM OT-
PacIIbIO MUIIEBOX MPOMBIILICHHOCTH;

~ CYIIHOCTh IPOILIECCOB: MEXaHUUECKUX, THIPOMEXAaHUUECKUX, TETNIOBBIX U
MacCOOOMCHHBIX;

— YCTPOWCTBO M IPUHLMII JECHCTBUS aIlllapaToB.

TeXHUK-TEXHOJIOT T0JIKEH 00J1a0aTh 00WuUMU KOMNEMEHYUAMU.

OK 1. [ToHnmars CyImHOCTb U COLMAJIBHYIO 3HAYMMOCTb CBOEH OyTy1ieit mpo-
dbeccuu, MpOsBIATH K HEM YCTOWYHBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIbHOCTD, BHIOMPATh THUIIOBBIE ME-
TOJIbI U CIIOCOOBI BBIIOJIHEHUS! IPO(ECCUOHANIBHBIX 3aja4, OLICHUBATh UX dPQek-
TUBHOCTb U Ka4€CTBO.

OK 3. IIpuHrMaTh peuieHus B CTAHAAPTHBIX M HECTAHIAPTHBIX CUTYalUSAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiiecTBIATh MOKUCK M UCIHOJb30BaHUE MHPOPMALIMH, HEOOXOIUMOI
U1t 3 PEKTUBHOrO BBINOJHEHUS MPO(PECCHOHATBHBIX 33714, MPO(PECCHOHATBEHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTth MHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
npo(hecCuOHANBHOM JesATENbHOCTH.

OK 6. Pabotath B KOJUIEKTHBE U KOMaHE, 3PGEKTUBHO OOIIATHCS C KOJLIe-
ramMH, pyKOBOACTBOM, IOTPEOUTEISIMHU.

OK 7. bpatb Ha cebsi OTBETCTBEHHOCTh 32 pabOTy WJIEHOB KOMaH/bI (101U~
HEHHBIX ), PE3yJIbTaT BBIIIOJIHEHUS 3aJaHU.

OK 8. CaMocCTOSTENBHO ONPEAEIIATh 3a/1a4 NPOPECCUOHATBHOIO U IUYHOCT-
HOTO Pa3BHUTHSI, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO TUIAHHPOBATH IMOBHI-
IIeHHEe KBaU(PUKaIIu.

OK 9. OpueHTupoBatbCs B YCIOBHUSIX YACTOM CMEHBI TEXHOJIOTHI B Mpodeccu-
OHAJILHOM JIESITENBHOCTH.

1.4. PexomMeHayeMoOe KOJMYECTBO YACOB HA OCBOEHHE NPOrpaMMbl y4eOHOI
TUCHUNIHHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocst 119 yacos, B Tom uuncie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 14 yacos;
camMoCTosITeNbHOM paboThl oOyuatomerocst 105 yacos.

2. CTPYKTYPA M COJEP)KAHUE YUEBHOM JUCHUATIIMHBI
2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl



Buja yueOHoii padoThI

Oovem uacos

MakcumasbHasi yueOHasi HATpy3Ka (Bcero) 119
Oo0s13aTeIbHAS ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 14
B TOM YHCJIE:
J1a00paToOpHbIE PaOOTHI 4
MPAKTUYECKUE 3aHITHUS 2
CamocrosiTesibHas paboTa o0yuauerocs (Bcero) 105

HUmoeosas ammecmayus 6 chopme (ykazamv)

2 cem. - IK3aMeH




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

HaumenoBanue

Coaep:xanue y4eOHOro MaTepuaa, JjaGopaTopHbie padoThl H MPAKTHUECKHE 3aHATHS, CAMOCTOsITe/IbHAsI padoTa OBBeM 4aC0B Yposenn
pa3iesioB U TeEM o0yyalmuxcsi, KypcoBasi padora (IpoeKT) (eciu npedycmompensl) OCBOEHHS
1 2 3 4
Paznea 1. OCHOBHBIE I10JIOKEHUS U HAYYHbIe OCHOBBI IMCHMIIJIMHBI.
Tema 1.1. ConeprkaHue yueOHOro Marepuaia
OcHOBHBIE 3aKOHBI 1 | 3akoH coxpaHeHHs MaTepud. YpaBHEHHE MaTEPHAILHOTrO OajaHca. 3aKOH COXPAaHEHHUsS SHEPTHH. YpaBHEHHE 1 1
u nouarTus. Cpoiicrea 3HepreTuueckoro Oamanca. J[Bwkymas cuna nporecca. BolpakeHue ABUXKYyINeH cuiibl. PaBHOBecue B cu-
ChIPbS POAYKTOB U MO~ cTeMe. 3aKOHBI IepeHoca Macchl U 3Hepruu. OCHOBHOE KMHETHYeckoe ypaBHeHue. Kmaccupukanms
aydadpukaros. MeToabt MIPOLIECCOB MO ABMKYILEH cuiie. [Ipoueccsl nepruoanyeckue U HenpepbIBHbIEC, YCTAHOBUBLIMECS U HEYCTAHO-
pacyeTa M NIPOEKTHPOBA- BUBIIACCH.
HUS IPOLECCOB
u annaparoB. OCHOBbI
TeOpHHU MOJ00us.
Paznea 2. MexanuyecKkue mpoueccsl.
Tema 2.1. Coneprxanne yaeOHOro MaTepraa
HN3menbyenue. 1 Teopernueckre 0CHOBBI U3MeNibueHUs. Kitaccudukamus npoieccop u3MenbueHus. M3menpuaronme 1 2
CoprupoBanue. MamuHbl. PacuéT mpon3BOIUTENHHOCTH U MOTpeOIsieMoit MOIHOCTH. [lyTH nHTeHCHUKaH H3MeNbYe-
OopadoTka MaTepuaioB HUS U CHIDKEHHMSI SHEprosarpar.
JaBJICHHEM CoprtupoBanue ceimydux matepuanoB. [IpoceuBanue. Cuta. [Ipou3BOIUTENIHHOCTh MPOCEHBA-
(mpeccoBanmue). Hust. CutoBoil aHanu3. D PeKTUBHOCTD NMpoceuBaHus. MamunHel ans npocenBanus. Ilnockoe kauaro-
uieecst CUTo, OCHOBBI pacuéra. PacceBbl. bypatel. Tpuepsl. [lHeBMaTHUECKOE U THAPABINYECKOE COPTH-
poBaHHe. MarHUTHbBIC U DJEKTPOMArHUTHBIE cenapatopbl. [lyTu MHTEHCH(UKAIIMM COPTUPOBAHUS U
CHW)KEHHUS DHEpro3arpar.
[IpeccoBanue. IIpeccbl BUHTOBbIE KOP3WHOYHBIE, IIHEKOBHIE, *MHEBMarnueckue. @opMoBaHue
MJIACTUHYATHIX MaTepuaioB. MakapoHHbIN npecc. YIIIOTHEHUE ChITyuYnX MaTepuanoB. KapycenbHbli nuc-
KOBBIH Tipecc. PacueT mpou3BOAUTENLHOCTH MMPECCOB U MOTpebnsieMoit momHOoCcTH. [lyTH MHTEHCH-
(dbUKaIMK PECCOBAHMS M CHIKEHHUS DHEPro3aTpar.
JlabopaTophast paboTa 1 2 2
OrnpezeneHye CTENCHU U3METIbUYCHHS MaTepuaia.
IpakTuyeckoe 3ansTre 1 1
M3yuenue ycTpoUCTB AJisl U3MEJIbUEHHUSs, CODTUPOBAHMS M IPECCOBAHUSI.
Pazpgea 3. I'mapoMexanuveckue mMpouecchl.
Tema 3.1. Copeprxanne yueOHOro MaTepraia
OcHOBBI THIPABJIUKH. 1 OcHOBBI TUApaBIUKHU. ['uapocTaTukKa. 1 2

I'mapocratuka. OcHOBBI
TUAPOIMHAMMKH.

I'uapocraTudeckoe qaBiieHUE U ero cBoicTBa. [IpuOopsl v e IMHULIBI 1711 K3MEPEHUs IaBiieHus. JlaBieHue
a0CcoIoTHOE, U30bITOUHOE U BakyyM. OCHOBHOE YpaBHEHHE THIPOCTaTUKH. HeKoTophie ClIeICTBUS OCHOB-
HOT'0 ypaBHeHHUsI ruapocTatuku. 3akoH [lackans. I'uapaBnuueckuii mpecc.




Tl'uaponnaammdeckoe gaBnerne. Pacxon xxunkoctr. CpenHsis CKOPOCTh U ypaBHEHHE Hepa3pbIBHOCTH. | -
PaBIMYECKUM palyC U SKBUBAIICHTHBIN quaMeTp. [IBa peskuma IBHKEHUS JKUIKOCTH. Y paBHeHue bepuymim.
IIpakTnyeckoe npuMeHeHue ypaBHeHus bepHysuin. uarpamma HanmopoB. MepHBIE CysKarolllue YCTPOMCTBA.
I'uapasnuyeckue conpotuBicHus B Tpydonposonax. [lorepu Hamopa. YpaBHeHHE paBHOMEPHOTO JBHIKE-
HHS KUIKOCTH. Pacd€T mpocThix TpyOompoBoioB. Pacuér cudonrnoro tpydomnposona. [lceBnooxmken-
HBIY (KHTISAIIWN) CIIOH.

IIpaxTuyeckoe 3ansTHE 2 1
O3zHakoMJICHHE ¢ TPpUOOpaMHu JJIsl K3MEPEHHUSI 1aBICHUSL.
Paznean 4. Hacocbl. Bentuasitopsl. Komnpeccopbl.
Tema 4.1. ConepxkaHue yueOHOro Marepuaa
Kaaccupukanus 1 Knaccuduxkarys HacocoB 1o npuHIMITY JeiicTBus. Hacockl 00béMHBIC U tuHaMuueckue. Hamop, pa3suBae- 1
HacocoB. [lopimHeBsle, MBI HacocoM. JlomycTuMasi BbICOTa BCAChIBAaHMSL.
LIeHTPOOeKHbIE U Ipyrue [TopmiHeBBIE HACOCHI, UX MPUHLUN AECHCTBUS, YCTPOUCTBO, NPOU3BOAUTENBHOCTD, MOIIHOCTD. LleH-
Hacocbl. BeHTniasitopsl u TpOOEKHBIE HACOCHI, UX MPHHIMIT ACHCTBHUSI U YCTPOMCTBO. XapaKTepHCTUKa MEHTPOOEKHOr0 Hacoca.
KOMIIPECCOPBI. Buxpessle, 1ecTepeHHbIE 1 BUHTOBbBIE HACOCHI, UX MIPUHIUI AEUCTBHS U YCTPOHCTBO.
BeHTunatopsl paguanbHble, AMAMETPaIbHbBIE U OCEBBIC, UX MPUHIUI ACHCTBUS U ycTporicTBO. Kommnpec-
copsl. IHauKaTopHas AuarpaMMa UIeanbHOIrO MOPIIHEBOTO KoMmIipeccopa. Pacuer npou3BOAUTENBHOCTH
¥ MOIIHOCTH TMOPLIHEBOTr0 KoMmrpeccopa. LIeHTpoOexkHbIe U 0CeBBIE KOMIIPECCOPHI, MX TPHHIMIT JCUCTBUS U
YCTPOMCTBO.
CamocrosTenbHas paboTa 00yJarommxcs 10
Hanmcanwue pedepara o teme: «Hcrnosb30BaHHe THIIOBBIX HACOCOB H KOMITBIOTEPOB B OTPACIIH.
Pa3pgea 5. Pa3jnenenne HeOHOPOAHBIX CHCTEM.
Tema 5.1. Cojepxanne yueGHOTO MaTeprana
XapakTepucTHKa 1 OcHOBHBIE 3aKOHOMEPHOCTH OCAKACHUA. Y CIIOBUS paBHOBECHS /TS OCaXk1aroleiics yacTuisl. CKopocTh 1
HEOJJHOPOJAHBIX CHCTEM ocaxaenus. Kpurepuit Apxumena. KpurepuaibHoe ypaBHEHHE OCaXIEHUSA. PacdéT CKOpPOCTH OCaKIIEHUS.
U MPOLIECCOB UX pa3jieJie- Pacuér mpon3BoauTEILHOCTH OTCTOWHIKA. OTCTOWHHUKH, WX TMIPUHIUIT pa0OTHI U yCcTpoitcTBO. OcaxkIeHne
Hus. Ocaxnaenue. djora- B I10JI€ IIEHTPOOEKHBIX cHil. OTCTONHBIE U OcauTeNbHBIe IIeHTprdyrH. Tapenbuarhlii cenapatop, MpUHIIKAI pa-
nus. 0OTHI U YCTPOHCTRBO.
DuJIbTPOBAHUE. [punuun ¢aoranuu. Pone "cobupateneil" u nenooOpazoBaresneil. YCTpoCTBO ¥ NPUHLUI ACHCTBUS
anmapara Juist (IOTaIuH.
JBwxymas cuna puiasrpoBanus. OcoOeHHOCTH (UIBTPOBAHUS MO W30BITOUHBIM JIaBJICHUEM H IO Ba-
KyymoM. YpaBHeHue Jlapcu. YpaBHeHHEe QUIbTPOBAaHUS ¢ 00pa30BaHUEM CJi0s. DUITBTPYIOIIUE MIEPErOPOIKH.
Muxkpo- u ynerpadunsrpanus. [Ipoueccsl oopaTHoro ocmoca. MeMOpaHbl 1 MeMOpaHHbIE MOy IH. DUIBTPHL.
Pamublii puibTp-mipecc, TMCTOBOM, MATPOHHBIN, BaKyyMHBIH, MEMOpaHHBINA (UIBTPHI, UX MPUHLMI ASHCTBUS
U YCTPOMICTBO.
Tema 5.2. ConeprxaHue yueOHOro MaTepuala
IepememnBanmue. 1 IIpouecchl nepeMerrBanmsl B MUILIEBBIX TEXHOJOTHSIX. | 'oMoreHn3anus. MexaHn4eckoe rnepeMerirBaHue. 1

Memanku. Pacxom sHepruu mpH MEXaHHYEeCKOM TepeMemmuBaHuU. L[UpKyIAIHOHHOE, TMOTOYHOE H




OuucTka BO31yXa U NIPo-
MBIIVIEHHBIX Fa30B.

MHEeBMaTHYeCKoe nepeMennBanue. [lepeMenmBanue ChIMydnx MaTepuanoB. [IpuHIKIT paObOTHI K YCTPOMCTBO
MEIIAJIOK U CMECUTEIICH.

Krnaccudukanus npoeccoB OYMCTKU BO3yXa U ra3oB. MexaHu4eckas 04MCcTKa razoB. OTCTOWHUKU U
¢bunbTphl. [lukIOHBI U TUAPOUUKIOHBI. OUIBTpOBaHKE Ta30B. MOKpast OUMCTKA T'a30B. DJICKTPOOUUCTKA T'a-
30B. [IpuHIMn paGoThI M YCTPOMCTBO ammapaToB AJIs OYHCTKH ra3oB.

CamocrosTenbHas padoTa 00ydJaromuxcs 10
[Tonbop n M3ydeHne AOMOTHUTETHFHOTO TEOPETHUECKOTO MaTepHralia O pOJiv MpoIiecca OYUCTKHA BO3ayXa U MPO-
MBIIJICHHOTO Ta3a B PEIICHUU 3KOJIOTHYECKHUX MPpo0JIeM, COCTaBICHHE Ipe3eHTaluu B mporpamMme PowerPoint.
Pasnea 6. TennoBble npoueccol.
TeMma 6.1. Cosiepkanue yueOHOro MaTepuaa
OcHoBBI Temionepeaayn. | 1 [TpuMeHeHHE TETUIOBBIX MPOLIECCOB B MUILIEBBIX MPOU3BoAcTBaX. OCHOBHBIC MOHATHA. CIIOCOOBI TIepeHoca 1
OCHOBHBIC TCILIOHOCH- TermoTel. TemnoBoe uznydeHue. TemoBoi Oananc. OcHOBHOE ypaBHEHHeE Terionepeaayn. KosddummueHTt
TeJIH M TeILI000OMeHHbBIe teronepenayu. TemnonpoBoauocts. 3akoH Dypre. KonBeknus. 3akon Temmootaaun Heiotona. TemmoBoe
annaparel. Harpesanne, nonobue. Kpurepuu TemnoBoro HOI{O6ITI'$1. Tennoiaoe nonobue B mpoleccax TeIUIO0TAaYH C KOHISH CaleH.
OXJIasKIeHHe, IaCTepH3a- Ilepenada TennoTsl yepes3 CTEHKY. Pacuér cpeqHel pa3sHOCTH TEMIIEPATYP.
LHsl, CTePHIN3ALMSL. OcHoBHble TermoHocuteny. Kinaccnukarms TCHH?OGMCHHHX anmaparoB. TermmooOMeHHbIe anmapaTsl ¢
TpyO4aTO#l M IUIOCKOI MOBEPXHOCTHIO HarpeBa. Pacuér TemnooOMeHHBIX anmapaToB. DIeKTPUIeCKrue Harpe-
BaTelU, X YCTPOMCTBO U MIPUHITUI JICHCTBHSL.
CamocrosiTenbHas paboTa 00y4aromuxcs 10
[Mon6op u u3yveHue AOTOIHUTEIHLHOTO TEOPETHUECKOTO MaTepralia MpolecCOB HarpeBaHMs, OXJIaXICHHsI, Ia-
CcTepU3als U CTEPWIN3ALMS, IOATOTOBKA JOKJIAJIO0B.
Tema 6.2. CamocTosTenpHas paboTa 00ydaromuxcs
BouinapuBanmue. 1 OCHOBHBIC CBEJCHUS IO BHITIAPUBAHUIO PacTBOpOB. lIpoctas Beimapka. PacdéT mpocToil BRITApKH. 10
MHorokopmycHas BeITlapka. [[Brkyiiast cuiia mporeccoB BelmapuBaHus. OCHOBHBIE THUITHI BBIMTAPHBIX alllla-
paroB. BeinapHble anmnapatsl ¢ TEMJIOBBIM HACOCOM.
Tema 6.3. CamocrosiTenbHas paboTa 00yJaromuxcs
KonaeHcanus. 1 Ob6nacTs NpUMeHeHHS ITpoIieccoB KoHeHcarmu. KonaeHncaropsl cmemnienus. [lopsaok pacuéra mpoTHBOTOU- 10
HOI'0 KaCKaIHOTO KOHJIEHCATOpa CMELIEHMSL.
Tema 6.4. CamocrosiTenbHas padoTa 00yJaromuxcs
XoJ0anJIbHbIE 1 IIpuMeHeHue X010/1a B TUIIEBBIX IPOU3BOJICTBAX. TEOPETUYECKHNE OCHOBBI MTOJIYYEHUSI UCKYCCTBEHHOTO XO- 10
npoueccol. Jo71a. XOJIOUIbHBIC areHThI U MX cBoicTBa. Kiaccudukalius XonoquibHbIX Malind. KoMrnpeccnoHHbIe X0-
JOAMIbHBIC MAIIAHBL. AOCOPOITMOHHEIC, RKEKTOPHBIE H TEPMODJICKTPHUICCKUE XOJIOIUIHHBIC MAITHHEL.
Pasznen 7. MaccooGMeHHBIE MPOIECChI.
Tema 7.1. CamocrositesnibHas paboTa 00yJaromuxcst
1 MaccooOMeHHBIC MTPOIIECCHI B MUIIEBBIX MTPOM3BOACTBAX. JIBMKyIas cujia MacCOOOMEHHBIX MPOIec- 10

OcHoBBI Macconepeaayu.
Tunesl KOHTAKTHBIX
YCTPOIiCTB MacCOOOMeH-
HBIX anrmnapaToB.

coB. OcHOBHOE ypaBHeHHe Maccorepenaun. Koaddumnuent macconepenauun. Juddysus. 3akon duka.
Koadpdumment monexynsapaoit auddy3nn. KOHBEKTUBHEIN ITepeHoc BemecTsa. Jlnarpamma paBHoBecus. Ma-
TepualbHBIA OajaHc MaccooOMeHa. YpaBHeHHe pabouei MMHUA. OCOOCHHOCTH MacCOOOMEHa Ha T'paHHIIe
pasnena ¢a3. 3akoH Maccootnaun lllykapesa. Beipakenue ko3 duimenToB Macconepenadn yepe3 koddhhu-
IUCHTHI MACCOOTIauX. AHAJIOTHS B IEPEHOCE TEIUIOTHI U MACChL




Onpepnenenue kodhduimenta maccootaaur. CTpyKTypa H paclpeacicHue BpeMeH! MPeObIBaHMS B alllla-
pare. MoJienu TBUKECHUS TIOTOKOB.
YCTpoHCTBO MaCCOOOMEHHBIX ammapaToB. AMMaparhl KOJIOHHOTO TUTA. | OpU30HTaNIbHBIC U HAKJIOHHBIC
armaparsl C MEPEeMEIIMBAIOIMMH U TPAHCIOPTUPYIOIIMMU ycTpoiicTBamu. Hacamounbie KoIOHHBI. THIIBI
HacagoK. Tapenbyarbie KoJOHHBL. CHTYATHIC, KOJMAYKOBBIC M KIIANTAaHHBIC TAPCSIIKH.
Tema 7.2. CamocrosiTenbHas padoTa 00yJaromuxcs
AGcopOuus. 1 AbGcopOuus B MuIIEBIX Mpou3BoacTBax. [Ipasuio da3. PaBHoBecue npu adcopoOiuu, 3akon I'enpu. Ob1ee 10
Ancopouus. U THapluuaibHoe JaBieHre. 3akoH JlaapToHa. AGCOpOEphl ¢ MEXaHMYEeCKHM IepeMEIMBaHUEM, TUICHOYHBIN
TpyOUaThli M PaCHBUIMTEILHBIN abcopOep, aOCOPOIMOHHAS KOJOHHA C IICEBIOOKMKCHHBIM CJIOEM, HX
YCTpOMCTBO 1 IpuHIHAIT paboThl. Pacuér abcopbepos.
AncopOIms B MUIIEBHIX POU3BOACTBaX. AncopbenTrl. PaBHOBecne npu ancopOiin. zoTepMbl copOmmm.
YCTpOoHCTBO 1 IPUHIHIT pabOTHI KOJIOHHOTO a1copOepa, HelpephIBHOASHCTBYOIIETO YTOIBHOTO acopoepa s
OUYHCTKH ra3oB, aJicopdepa ¢ KMISIIKM ciioeM. Pacuér agcopOepos.
Tema 7.3. Coneprxanre yaeOHOTO MaTepraa
JKCTPAKIHSI. 1 DKCTpakIus B MUAMIEBBIX MTPON3BOACTBax. OCOOEHHOCTH SKCTparnpoBaHus 13 TBEPIBIX Tell. PaBHOBecHe B 1
MpoIieccax AKCTPaKIK. TpeyroibpHas quarpaMmma. DKCTPAKTOPBI IEPHOIUICSCKOT0 H HEIPEPHIBHOT'O ACHCTBHSL.
OpHOCTyTIeHYaTOe SKCTparupoBaHre. MHOTOCTYTIEHIATOE SKCTPArupoOBaHUE C MEPEKPECTHBIM TOKOM DKCTpa-
reHra. MHOTOCTYIIeHYaTOe MPOTUBOTOYHOE IKCTparupoBanue. Pacuér sxkcTpakTopos.
CamocrosiTenbHas paboTa 00yJarOIIMXCsI 10
[TonOop m n3yUueHue TOTOTHATEIHHOTO TEOPETHIECKOTO MaTepHalia o CPAaBHEHHIO MPOIIECCOB IKCTPATHPOBAHUS
B CHCTEME TBEPAOE TEIO-KMIKOCTh M )KHUAKOCTh-)KUIKOCTh, IIOArOTOBKA JOKJIA/IOB.
Tema 7.4. CamocTosTenpHas pabota 00yJaromuxcs
Kpucraniusanus. 1 Kpucrammmzamust B mumieBsIx mpon3BoacTBax. Crtaanu Kpuctamtusanui. Kunaetnka kpuctammsanmm. Kpu- 5
CTAJTN3aTOPBL. Pacu€T KpHcTaIIM3aTOpOB.
Tema 7.5. CamocrosiTenbHas paboTa 00yJaromuxcs
Ieperonka [Ton6op ¥ u3ydeHUE TOTIOIHUTEIBHOIO TEOPETHUECKOr0 MaTepraia pa3IudHbIX YCTPOMCTB PEKTU(HUKAIMOHHBIX 5
u pekTH(UKALHSL YCTaHOBOK, ITOATOTOBKA JOKJIAJIOB.
Tema 7.6. CamocrosiTenbHas padoTa 00yJaromuxcs
Cymika. 1 [Iporeccs! cymKky B NUIIEBBIX MPOU3BOACTBAX. Bubl cBsa3u Biaru ¢ marepuaioM. CBOICTBa BIaXKHOTO 5
Bo3ayxa, |-d- nmarpamma. KuHerwka cyiiku. BimaromnpoBogHOCTh W TEPMOBIArOMpPOBOAHOCTh. KpuBbie
CYIIKH U KPUBBIE CKOPOCTH CYIIKH. Y paBHEHUE CKOPOCTU CYIIKH. [IpOMOIDKATENBHOCTh CYNIMIBHOTO
rmpouecca. Pacuét KOHBEKTHUBHO CYHINJIKH. KOHBCKTI/IBHBIC, KOHAYKTHUBHBIC U CY6HI/IMaHI/IOHHBIe CYIIHNJIKH.
CyI1ika TOKOM BBICOKOH YaCcTOTHI M ¢ MPUMEHEHHEM HH(BPAKPaCHBIX JTYUCH.
JlabopaTopHast paboTa 2 2
W3yuenne nHbpaKpacHOMN CYIIKH.
Htoro 119

J1iist XapaKTEpUCTHKH YPOBHS OCBOCHHSI yUeOHOTO MaTepHaia UCTIONIL3YIOTCS ClieIyronue 0003HaYeHNSI:
1. — o3HaKOMUTENBHBIN (Y3HABaHHE paHee U3yUEHHBIX 0OBEKTOB, CBOICTB);
2. — penpOyKTUBHBIN (BBIMOIHEHHE ICATSIHLHOCTH MO 00pa3sIly, HHCTPYKIIHU HITH ITOJT PyKOBOJICTBOM)
3. — IPOIyKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BITOIHEHUE JICATEIBHOCTH, PEIICHHE TPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY
MAaTepPHAJbHO-TeXHUYECKOMY 00ecrne4yeHuIo

Ayn. 2401 KaGuHeT mpoliecchl 1 armapaTthbl

VYyebnas mebenb Ha 28 MOCaJOYHBIX MECT, paboyee MEeCTO MpenoaBaTes, T0CKa
MeJoBasi-21T., TpUOyHa 11IT., IIakaTHUIA 210T., Kad KHWKHBIA 21IT., CTOJ MO/
npuoOopsl 3IUT., TUIAKATHI U MaKEThl MO COOTBETCTBYIONIMM TUCUHUILIMHAM, Ipa-
dbonpoekTop, cymmibHbIN mKkad-1 mrT.; PacceB naboparopusiii PJI 4, Bucko3umerp
portanmonnbiii bpykpunsaa DV2T, Ananuzarop Bnaxnoctu; MX-50Lentpudyra
naboparoprasal[JIH-16, Ananutuyeckue 3nexkTpoHHbIe Bechl Pioneer ;KommbroTep
npenonasatens Lenovo Intel Core i3-2100 CPU 3.1GHz ¢ morutopom Acer V193;
[Tpoextop SANYO c skpanom Media; [lepeueHp IUIIEH3MOHHOTO MPOTPAMMHOTO
obecneuenusi: Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26»
utoHs1 2020 1, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» utons
2020 1), 7-Zip (freeware).

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepedyenb pexoMeHayeMbIX y4eOHbIX u3iannii, UHTepHeT-pecypcoB, 10101~
HHUTEJIbHO JINTEPATYPHhI

KHuroo0ecneueHHOCTD

Bub6anorpaduueckoe onucanue u3ganns | OCHOBHAs1/ JoNoJI-

Koa-Bo.
(aBTOp, 3arJ1aBHe, BU/I, MECTO U IO/l M3AHUS, | HUTEJLHAS JIUTE- K3, B BUB DJIeKTPOH-
KOJI. CTP.) parypa . ‘HBIE pecypchl
CIIoIrdy
Ileneuna, JI. O. OCH 99

[Mpouecchl u anmnapatsl : yaeOuuk / JI. @. TTene-
BuHa, H. W. [Tununenxko. - U3x. 2-e, ucnp. -
Cankt-ITerepOypr : Jlans, 2020. - 330 c. -
(Cpennee npodeccroHanbHOE 00pa30BaHHeE).

I'nesguioBa, A. U. OCH OBC Opaiit
[Tporeccs! u anmapaThl MUIIEBBIX POU3BOJICTB :
yueOHuk u npaktukym s CI1O / 'ne3annosa
A. . — 2-e u3n., nep. u jon — Mocksa :
[Opaiit, 2021. - 270 c.

KypoukuHs, A. A. OCH ObC HOpaiit
O06opynoBaHue nepepadaTHIBAIONIUX MTPOU3-

BOJCTB. PacTurensHoe coiphe: yueOHuk mis CI10

Kypoukun A. A., Ilabyposa I'. B., baiikun C.
B., Kyxapes O. H. ; mox o6m. pea. Kypoukuna
A. A. — 2-e u3n., ucnp. u gon. — Mocksa : 13-
matenscTBO FOpaiit, 2021. — 446 c.

Bunapos A. IO. Mot DBC Opaiit
[Tpoueccsl u anmapaThl OMOTEXHOJIOTHH: (ep-
MEHTAIIOHHBIE anmnaparbl: yaeOHoe nocodue ass
By30B / Bunapos A. IO. ; mox pen. beikosa B. A.
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https://urait.ru/bcode/473960
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https://urait.ru/bcode/471913
https://urait.ru/bcode/477265

— 2-e u3M., nmep. u gon. — Mocksa : FOpaiir,
2021. — 274 c.

Komresoi, E. I1. mor DbC FOpaiit
TexXHOIOrHYecKoe 000PY/I0BaHUE MUIIEBBIX TPO-
M3BOJICTB. PacueTHBIN NPAKTHKYM: Y4eOHOE T10-
cooue misa CIIO / Komesoii E. I1. — 2-e u3n.,
ucrnp. u gon. — Mocksa : FOpaiit, 2021. — 203
C.

4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHU
YYEBHOU JUCHHUIIJIMHbI

KoHTpoib M OmeHka pe3yJbTaTOB OCBOCHHUS YYEOHOM IUCHUIUIMHBI OCY-
HIECTBJISIETCS PETIOAABATENEM B MPOLECCE MPOBEACHUS NPAKTUYECKUX 3aHATUN U
71a00paTOPHBIX pabOT, TECTUPOBAHNUS, a TAKKE BBIIOJIHEHUS 00yUYaIOUUMUCS UHIH-
BUyaJIbHBIX 33JaHHH.

Dopmul u Memoowl
KOHMPOA U OUEeHKU
pe3yiomamos 00yyeHus

Pezynomamul o6yuenusn
(oceoenHble yMeHUs, YCBOCHHbIE 3HAHU)

Ymern:
- OpCAC/IAATL OCHOBHBIC XaPAKTCPUCTHUKU TapaMETPOB ME- 1 I/ITO]"OBaS[ KOHTpOJII)HaSI pa6OTa,
XaHUYECKUX, THIPOMEXaHWYECKHUX, TEIUIOBBIX M Maccoo0-
MEHHBIX IPOLIECCOB,;
- IPOMU3BOJUTHL PACYCT TCXHOJOTHYCCKHUX U TCXHHUYCCKHUX
apaMeTpPOB MPOIECCOB M aIaparos; 4. OgopmieHne 1a0OpaTOPHBIX H
- NMPUMEHSTH MOTyYeHHBIe 3HAHHS B cdepe mpodeccro- | IPAKTUYECKUX 3aHSTHIA.
HaJbHOM JIeSTCILHOCTH,
- OLICHMBATh JOCTOBEPHOCTh M MPaBUIBLHOCTh MH(pOpMa-
LIUH.

3. KoHTposb 3HaHMi 110 pe3ynbTa-

TaM TCCTOB.

3HaTh:

- KJI1acCU(PUKAINIO OCHOBHBIX MPOIIECCOB B COOTBETCTBUU
C KOHKPETHOW OTpacibl0 MUILEBOH NPOMBIIUIEHHOCTH;

- CYIIHOCTB NPOLIECCOB: MEXaHNYECKUX, TUIPOMEXaHHYE-
CKHX, TEIUIOBBIX M MaCCOOOMEHHBIX;

- YCTPOMCTBO U PUHLUII ACUCTBUS annapaTos.

5. OCOBEHHOCTHU OCBOEHHUs JUCIUIIJIMHBI JJ51 UHBAJIUAOB U JIUL C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbAA

OOyueHune o0yJaronMXcs ¢ OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBbsI PU HEO0-
XOJIMMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJIallTUPOBAHHOM paboueld MporpaMMBbl ¢
WCITOJIb30BAaHUEM CTICIIHATBHBIX METOJI0B O0YUCHUS U TUJAKTUYECKUX MaTEPUAIIOB,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEH NMCUXO(PU3NIECKOTO Pa3BUTHS, UHIUBUIY-
TBHBIX BO3MOKHOCTEH M COCTOSIHHS 37J0POBBSI TAKUX OOydaromuxcs (o0yuaroie-
rocs).

B 1emsix ocBoeHHs ydeOHOW IpOorpaMMbl TUCIHUIUIMHBI HHBAUAAMU U JIUIIAMH C
OTpaHUYCHHBIMHA BO3MOKHOCTSIMHU 3/I0POBBSI TEXHHKYM O0ECIICUNBACT:

JUTSI MTHBAJIUIOB M JIUI] C OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMHU 3JI0POBBS TI0 3PCHHIO:
pasMeIIeHne B JOCTYIHBIX I OOYYarONIUXCSl, SIBJISIFOIIUXCS CIICTIBIMU  HUTH
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CJ1a0OBUIALIMMH, MECTAX U B aJaITUPOBAHHON (hopMe CIIPaBOYHON MHPOPMALIH O
pacnucaHnuy y4eOHBIX 3aHATUMN; MPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOIIEro o0yya-
IOLIEMYCSl HEOOXOAMMYIO TOMOIIb; BBIMTYCK aJbTePHATUBHBIX (POPMATOB METOAUYE-
CKUX MaTepHasIOB (KPyHMHBIA MPUQPT WK ayauoQailib);

JUISL MTHBAJIMJIOB U JIMI] C OPAaHUYEHHBIMH BO3MOXXHOCTSMHM 3J0POBBS IO CIYXY:
Ha/JIeKAIIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEICHUE HH(POPMAIIHH;

JUISl MTHBJIUJOB M JIMI] ¢ OTPAHMYEHHBIMU BO3MOKHOCTSMH 3/10POBbsI, UMEIOIIHNX
HapyILIEHUs OMIOPHO-ABUTAaTEIbHOIO alllapaTa: BO3MOXHOCTh OECIPENSITCTBEHHOTO
J0cTyna 00y4aroIuxcs B yueOHbIE IOMEIIEHUS, TyaleTHbIE KOMHATBI U IPYTHE I10-
MEIICHHUS, a TAKXKe PEObIBAHUE B YKa3aHHBIX IOMEIICHUSX.

OOpazoBaHue 00y4aroUMXcs ¢ OrPaHUYEHHBIMA BO3MOKHOCTSIMU 3/J0POBBSI MOXKET
OBITh OPraHU30BAHO KAK COBMECTHO C JPYTMMH 00YYaIOIIMMHUCS, TaK U B OTAEIbHBIX
rpynnax Wiv B OTAEIbHBIX OpPraHU3alusX.
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