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

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma y4yeOHOW IUCHUIUIMHBI SIBJISETCS YacThlO OCHOBHOM 00pa3oBa-
TENbHOW NMPOrpaMMbl OJITOTOBKH CIELIMAIUCTOB CPETHETO 3BE€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 AMCIUIUIMHBI MOKET OBITh MCIIOJIb30BaHA B JOMOJIHU-
TENbHOM TpOo(decCHOHATBLHOM O00pa30BaHUM JJI MOBBIIICHUS KBaJU(pUKAIUU U Tie-
pPENoOAroTOBKM pPaOOTHUKOB TMHUIIEBOM MPOMBIIUIEHHOCTH TIO CHEUUATbHOCTH
19.02.03 Texnonorus xyieda, KOHIUTEPCKUX U MAKAPOHHBIX U3/IEIUN.

1.2. Mecto y4eOHOH AMCHUILIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl MOATOTOBKH CIENMATUCTOB CPeHEro 3BeHa: JUCLUUILUIMHA BXOAUT B
npodeccruoHanbHbIN yueOHbIH UK «O01enpodeccuoHanbHble TUCIUILITHHBDY.

1.3. Hean u 3a1a4mn y4eOHOM NMCHUIUIMHBI — TPEOOBAHUS K pe3yJbTaTaM OC-
BOEHHSI YUeOHOI TUCIUIINHBI:

Ieab ocBoeHus qucuuIuinHbl «IIporeccsl u anmapaTs»:

— chopMupoBaTh y CTyJICHTOB II€JIOCTHOE MPEICTABICHUE 00 OCHOBHBIX
TEOPETUUECKUX TMOJIOKEHUAX TEXHOJOTMUYECKUX IPOLIECCOB; YCTPOMCTBAX M
NPUHIMIIAX JEWCTBUS amnlapaToB MUIIEBBIX MPOU3BOACTB; pacueTax OCHOBHBIX
napaMeTpoOB anmnapaToB MHUILIEBBIX MPOU3BOACTB I (GOpMHpPOBaHUS OYIyIIETO
CIIEIIMAJIMCTA MUILEBOW OTpaciau B 00JJaCTH MHTCHCU(UKAIIUHA TTPOU3BOJICTBEHHBIX
IIPOIIECCOB, OOECIEUCHHUs BBINTYCKA KAad4eCTBEHHOW MPOMYKIIMU U OXpaHE OKpY-
YKAIOILEH CPEeJIbI.

OcHOBHbIE 32124 ¥ JTUCLHHUILUIMHBI — HAYYUTh CTYACHTOB:

—~ 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 pesynpraTe oOCBOCHHS y4eOHOW AMCIUIUITMHBI OOYYAIONIUHCSA TOJDKEH
YMETh!

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

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



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

~ OLICHMBATh IOCTOBEPHOCTh U MPABUIBHOCTh HHPOPMALIUU.

B pesynbraTte OCBOEHMS Y4eOHOM AUCHUIUIMHBI OOYy4YarOUIUMUCS JOJIKEH
3HATH!

~ KJaccu(UKaIMI0 OCHOBHBIX MPOLECCOB B COOTBETCTBUU C KOHKPETHOM OT-
PaciIbIO MUIIEBOM TPOMBILITIEHHOCTH;

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

— YCTPOMCTBO W IIPUHLIUII ACHUCTBUS alllapaTos.

TeXHUK-TEXHOJIOT JOJDKEH 00J1aAaTh 00WuUMU KOMNEeMeHYusMU.

OK 1. IloHumaTh CYIIHOCTh M COLMAJBHYIO 3HAYMMOCTH CBOEH Oymyiiei
npodeccuu, MPosIBISTh K HEH yCTONYHMBBIN HHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIHHOCTh, BBHIOMPATh THUIIOBHIC
METOJbl U CIOCOOBI BBIMOJIHEHUS MPO(ECCHOHANBHBIX 3aj7]ay, OLICHUBATh UX (-
(EeKTUBHOCTh U KAYECTBO.

OK 3. [IpuauMath pemieHusi B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYAIUSIX H
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisATh MOUCK M UCHOJIB30BaHUE MHPOPMALIMK, HEOOXOAMMOM
7u1sl 3 (HEKTUBHOTO BBITIOTHEHUS MPOGECCUOHABHBIX 3aj1a4, TPOQPECCUOHATEHOTO
Y JINYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBaTh MHOOPMAIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH B
npodeccuoHaIbHOM 1eITeTbHOCTH.

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

OK 7. bpatb Ha cebsi OTBETCTBEHHOCTh 32 pa0OTy WJIEHOB KOMaH/bI (TTOI4YU-
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 YCIOBHIX YaCTOM CMEHBI TEXHOJOTUN B mpodec-
CHOHAJIBHOM JEATEIBbHOCTH.

1.4. PexkoMeHayemMoe KOJMYECTBO YACOB HA OCBOEHHE NMPOrpPamMMbl y4eOHOI
AUCHUNTHHBI:
MaKCHMAaJIbHOHM yueOHOU Harpy3ku obyuatomierocs 119 gacos, B Tom uucie:
00s13aTeNBHON ayTUTOPHON y4eOHOUM Harpy3ku oOydaromerocs 93 gaca,
CaMOCTOSATEIHLHOM paboThl 00y4Jaromerocs: 26 4acos.



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

Bua yueoHo# paboThl Oovem uacos

MaxkcuMaJibHasi ydeOHasi HATPy3Ka (Bcero) 119
O0si3aTeIbHAS AyIUTOPHAs YueOHas HArpy3Ka (Bcero) 93
B TOM YHCJIE:

naboparopHbie PabOTHI 14

MPAKTUYECKHUE 3aHSATH 36
CamocrosiTesibHas paboTa o0yuaromuierocs (Bcero) 26

3 cem. — konmp. pabo-
Umoeosas ammecmayus 6 hopme (ykazams) ma;
4 cem. - sK3aMeH




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

HaunmenoBanme Conepxxanue yueOHOro MarepuaJa, Jadoparopubie padoThl U NPAKTHYECKUE 3aAHATHSL, CAMO- O0beM ya- | YpoBeHb
pa3aesioB M TeEM CTOsITe/IbHAA padoTa o0yuaoumxcs, KypcoBasi padora (IPOeKT) (eciu npedycmompernvi) COB OCBOEHUS
1 2 3 4
Pazneu 1. OcCHOBHBIE M0JI02KEHUS] M HAYYHbIE OCHOBBI JUCHUILIHHBI.
Tema 1.1. CopepxaHue yaeOHOTO MaTepralia
OcHOBHBIE 32AKOHBI 1 | 3akoH coxpaHeHUs MaTepuH. YpaBHEHHE MaTEepHaJbHOrO OajlaHCca. 3aKOH COXpaHEHUS! DHEPIUu. 1 1
u nousitusi. CeoiicTea VYpaBuenue sHeprerudeckoro dananca. J[pwkyias cuia npoiecca. BeipakeHue IBUXKYIIEH CHUITBI.
ChIPbSI MPOAYKTOB U PaBHoBecue B cucreme. 3akoHBI TMepeHOoca MacChl M dHepTuu. OCHOBHOE KHUHETHUUYECKOE
noJaygadpuxaron. Me- ypaBHeHue. Knaccugukanus nporeccos o ABwxyien cuie. [Iporeccsl nepuoauueckue u Herpe-
TOJAbI pacyera u Npo- PBIBHBIC, YCTAHOBHUBIIIMECS U HEYCTAHOBUBIIIHECS.
eKTHPOBAaHUA MpoLec-
COB
U annaparoB. OCHOBBI
TEOPHUH MOX00HS.

Pasznen 2. MexaHn4yecKHe Mpouecchl.

Tema 2.1. CopepxaHnue yueOHOro Marepuaia 2
HN3menbuenne. 1 Teopernyeckne OCHOBBI HM3MedbueHUs. Kiaccudukamus mporeccoB u3MelnbyeHus. W3- 2
CoprupoBaHue. MeJbYarIIie MamuHbl. PacuéT mponu3BOAUTENBHOCTH U MOTpedisieMoit MontHOCTH. [IyTn mH-

OoOpadoTka maTepua- TeHCU(UKAITMY U3METbUCHHS U CHIKCHHS DHEpro3arpar.
JIOB T1aBJICHUEM CoprupoBanue ceinyunx MarepuanoB. [IpoceumBanume. Curta. IIpou3BoauTENBHOCTH
(mpeccoBanme). npoceuBanug. CutoBoit ananus. QPeKTUBHOCTHh MpocerBaHUs. MalluHbI 1715 IPOCEUBAHMUS.
[Inockoe kauaronieecss cuTo, oCHOBBI pacuéra. PacceBbl. bypatsl. Tpuepsl. [IHeBMaTH4eckoe u
TUJIPAaBIMYECKOE COPTUPOBaHME. MarHUTHBIE U 3JIEKTPOMAarHuTHBIE cenapartopsl. [lytu un-
TeHCU(UKAIIMU COPTUPOBAHUS U CHUKEHHS SHEPro3arpar.
[IpeccoBanue. [Ipecchl BUHTOBBIE KOP3MHOYHBIE, IHEKOBBIE, °*mHEBMarudyeckue. Dop-
MOBaHHE IUIACTUHYATBIX MaTepuaaoB. MakapoHHbIN Npecc. YIIOTHEHHUE ChITYYUX MaTEpUaJIOB.
KapycenpHblit auckoBbiii mpecc. PacueT mpou3BOAUTENBHOCTH NMPECCOB M MOTpebiseMoi
MomHoCTHU. [lyTH nHTEHCH(UKAIMY MPECCOBAHMS U CHIDKEHUS dHEPro3arpar.
JIaGopatopHas pabota 1 2 2
OrnpezeneHre CTENEeHN U3MEIbUYSHHS MaTepHaa.
[IpakTuueckoe 3ansitue 1 2
N3yuenue ycTpolcTB Isl M3MENbUYEHUsl, COPTUPOBAHUS U IPECCOBAHMSL.
Paznea 3. I'mapomexaHuyecKHe MpoLeccol.
Tema 3.1. Cogepxanue yueOHOTO MaTepHuala 2




OCHOBBI THIPABJIHKH.
I'mapocraTuka. OcHo-
BbI THJIPOAUHAMUKH.

OcHoBbl ruipaBiuky. ['uapocraruka.

I'uapocraTrueckoe naBiieHUE U ero CBOWCTBa. [IprOOpBI M eTMHUILIBI TS U3MEPEHHS 1aBICHUSL.
JlaBnenue abcomoTHOE, M30BITOUHOE U BakyyM. OCHOBHOE ypaBHEHHE TMpocTaTUKH. HekoTopsie
CJIEICTBUSI OCHOBHOTO YpaBHEHHMs TuapocTatuku. 3akoH [lackans. ['mapaBaudeckwii mpecc.

I'unpoounamuueckoe nasieHue. Pacxon sxuakoctu. CpefHss CKOPOCTh U YPaBHEHUE HEpa3pbIB-
HOCTHU. ['mIapaBnudeckuii paanyc ¥ SKBUBAICHTHBIM auamerp. JIBa pexuMa JIBHKEHUS KUIKOCTH.
VYpasuenue bepnynnu. [Ipakrudueckoe npuMmeHenne ypaBHeHus bepryum. /[narpamma Haropos.
MepHsble cyxaroliie ycTpoicTBa. ['unpaBinieckue conpoTrusieHus B Tpydonposoaax. [lorepu Ha-
nopa. YpaBHEHHE PAaBHOMEPHOTO JABMXKEHMS XKUAKOCTH. Pacuér mpocTeiX TpyOONpOBOIOB.
Pacuér cuponnoro tpydonpoBoja. [IceBao0KMKEHHbIN (KUTISIINN) CIIOM.

JlabopaTtopHas pabota 2
OrnpeneneHre peXUMOB JBUKEHUS KUIKOCTH N0 KpUTEPHAIBbHOMY 4MCIly PeliHonbAcA.

[IpakTrdeckoe 3aHsATHE 2
O3HakoMIIEHHE ¢ TPUOOPAMU TSl U3MEPEHUS IaBJICHUSI.

Pasnean 4. Hacocsbl. BenTnasitopsl. Komnpeccopsl.
Tema 4.1. Conepxanue yaeOHOTO MaTepuasa
Knaccupuxauus 1 Knaccudukanust HacocoB mo npuHOummy aeictBus. Hacocsl 00béMHbBIE U TuHaAMuYeckue. Harop,

HacocoB. [lopmneBbie,
HEHTPOOeKHbIE U IPY-
rue Hacocol. BenTnisi-
TOPbI U KOMIIPECCOPbI.

pa3BUBaeMbIii HacocoM. JlomycTuMas BbICOTa BCACHIBAHMSI.

[TopmiHeBble HACOCHI, UX MPUHLIUI IEHCTBHUSA, YCTPOWUCTBO, MPOU3BOIUTEIBHOCTb, MOIII-
HOCTh. L[eHTpOoOEKHBIE HACOCHI, WX MPHUHIIUI JEHCTBUS U YCTPOMCTBO. XapaKTEPUCTHUKA I[CH-
TpoOEKHOTO Hacoca. Buxpesble, IiecTepeHHbIE U BUHTOBBIE HACOCHI, UX MPUHLMUI IEHCTBUS U
YCTPOWCTBO.

Bentunsatopsl paguanbHble, AMaMeTpalibHbIe U OCEBbIC, UX MPUHIUIT JEHCTBUS U YCTPOHCTBO.
Komnpeccopsl. UnaukaropHas quarpaMma uaeaabHOro HOPIIHEBOTO KoMmIipeccopa. Pacuer mpo-
W3BOJIUTEIILHOCTH ¥ MOIIHOCTH MOPIIHEBOrO Komiipeccopa. LleHTpoOexkHbIle U OceBble KOMIIpEC-
CODBI, UX MPUHIINII ACHCTBUS U YCTPOUCTBO.

[IpakTnueckoe 3anarue 3
W3ydeHue ycTpoilcTB pa3IU4HbBIX HACOCOB.

IIpakTnueckoe 3anarue 4
W3ydeHne ycTpoilCTB KOMIIPECCOPOB U BEHTUIISITOPOB.

CamocrosTenbHas paboTa 00yJaronuXcs
Hanwucanue pedepata o teme: «/crnosnp30BaHie TUIIOBBIX HACOCOB M KOMITBIOTEPOB B OTPACIINY.

Paspea S. Pa3jesieHne HEOAHOPOAHBIX CHCTEM.
Tema 5.1. Copepxanue yueOHOTo MaTepuala
Xapakrepucruka 1 \ OCHOBHBIE 3aKOHOMEPHOCTH OCAXJIECHUs. Y CIOBHsI PAaBHOBECHS Ul OCAXIAIOIENCS] YaCTUIBL.




HECOAHOPOAHBIX CUCTEM
U NMpoueccoB UX pasae-
Jenus. OcaxaeHne.

Cxkopoctb ocaxnenusi. Kpurepuit Apxumena. KpurepuanbHoe ypaBHeHue ocaxjaeHus. Pacuér
CKOpOCTU ocaxJeHus. Pacuér mpou3BOAUTENbHOCTH OTCTOMHHMKA. OTCTOMHHKH, WX MPUHIUI
paboTel U yCTpoHCTBO. OCaKICHNE B TIOJIE TIEHTPOOKHBIX CHI. OTCTOMHBIC M OCAUTEIbHBIC TICH-

djoranus. tpudyru. Tapenpuatelii cenapaTop, MPHHLIUI PaOOTH H YCTPOUCTBO.
®OuiabTpoBaHHe. [puanun ¢uortannu. Pons "cobupatenei" u menooOpazoBaTeneid. YCTpPOMCTBO M MPUHIIUIL
JeWCTBHSA anmapata 1uisi (prIoTamnum.
Jewxymas cuina ¢GuiabTpoBanus. OCOOEHHOCTH (QMIBTPOBAHUS MO U30BITOYHBIM JIABJICHUEM
U ToJ BakyyMoM. YpaBHeHue Jlapcu. YpaBHenue ¢uibTpoBaHus ¢ oOpa3oBaHHeM cios. DOuibt-
pyromue neperopoaku. Mukpo- u yastpadunstpanus. [Ipoieccs oOpatHoro ocmoca. MemMOpaHs! u
MeMOpaHHble Moaynu. DunbTpel. PaMHbI (QuUiIbTp-Tipecc, JUCTOBOW, MATPOHHBIM, BAaKyyMHBIH,
MeMOpaHHbIN (QUIBTPBI, UX TPUHIUI JEUCTBUS U YCTPONUCTBO.
JlabopaTtopHnast pabora 3
Omnpenenenne ko3P PuIMenHTa Teraonepeavmn.
[IpakTrnueckoe 3ansaTHe 5
M3ydeHne yCTpoicTB OTCTOMHUKOB.
[IpakTryeckoe 3ausTHE 6
N3yuenune ycTpoicTB priibTpOBaHHUS.
Tema 5.2. Conepxkanue y4eOHOro MaTepuasa
IlepememmBanue. 1 [Iponeccsl mepeMelnBaHus B MUILEBBIX TEXHOJOTUsAX. I'oMoreHmsamus. MexaHuueckoe nepe-

OuncTka BO3ayXa u
NPOMBIILIEHHBIX I'a-
30B.

MemBaHue. Memanku. Pacxon sHepruu nmpu MexaHM4ecKoM nepeMemnBanuu. Llupkynsuuon-
HOe, MOTOYHOE U MHEBMAaTHUyeckoe mepemeninBanue. [lepeMenivBanue Chlmydnx MaTepHaOB.
[TpuHITMI paGOTHI U YCTPOWCTBO MEMIAJIOK M CMECHUTEIICH.

Knaccudukanus nponeccoB OYUCTKH BO3AyXa U ra3oB. MexaHudeckass o4ucTka ra3on. OTt-
CTOMHUKU U PuibTphl. L{UKI0HBI U rUIponUKIOHb. DUIbTpOBaHUE ra30B. MOKpasi OUUCTKA Ta-
30B. DJIeKTpoouncTKa ra3oB. [Ipunimn paboThl U yCTPONCTBO anmaparToB JUIsl OYUUCTKH ra3oB.

[IpakTuueckoe 3anarue 7
W3ydeHue ycTpoiCcTB JUlsl OYMCTKH BO3/1yXa U MIPOMBIIUICHHOTO rasa.

CamocTtosarenbHas paboTa 00yJarommxcs

[Toxbop u u3ydyeHHEe NOMOJHUTEIHLHOTO TEOPETHUECKOTO MaTepuasia O POJIM MpoIecca OYUCTKU BO3-
JyXa ¥ TPOMBIIIJIEHHOTO Ta3a B PEIICHUH SKOJIOTMUYECKUX MPOOJIeM, COCTaBIEHUE MpPE3eHTAllud B
nporpamme PowerPoint.

Pazpea 6.

TenJjioBble npoueccol.

Tema 6.1.
OcHoBBI TenJionepe-
aauynd. OCHOBHBIE Tell-

CopepxaHue yueOHOTo MaTepuala

1 [IpuMeHeHHe TEMIOBBIX MPOIECCOB B MUMIEBBIX MPoN3BoACTBaX. OCHOBHBIE MOHATHA. CrOCOOBI
nepeHoca TerioTel. TemnoBoe uznydenue. TennoBoit 6ananc. OCHOBHOE ypaBHEHHE TeIUIONepe1a-
. Koaddunment ternonepenauun. TemnonpoBogHocTs. 3akoH @ypbe. Konsekims. 3akoH Termo-




JOHOCHUTECJIN U TEILJIO-
00MeHHbIe almnaparthbl.
HarpeBaHne, OXJTAMK-~
ACHUE, macrepulanus,

ornaun Hetorona. TemnoBoe momo6ue. Kpurepuu temnoBoro mogobusi. TemnoBoe mogodue B
Ipoueccax TEIIoO0TIa4u ¢ KoHaeHcanued. Ilepenadya Temnorsl yepe3 CTeHKy. Pacd€r cpemnei
pa3HOCTH TeMIepaTyp.

OcHoBHbIe TemoHocuTenu. Kiaccugukanys TenaooOMeHHbIX anmnaparoB. TemnooOMeHHbIe all-
napaTtel ¢ TpyOuUaTol M IUIOCKOW TMOBEPXHOCTHIO HarpeBa. Pacdér TermooOMEHHBIX amnmaparos.

CTepUJIM3aIus.
DneKTpudecKue HarpeBaTeNy, X YCTPOWCTBO M IPUHLIMI JISHCTBUSI.
Jlaboparopuas padota 4 3
OmnpeneneHne CKOPOCTH OCAKICHHS MIAPO0OPa3HBIX YACTHII.
[IpakTnueckoe 3ansarue 8
Pacuer cpenHel pa3HOCTH TeMIIepaTyp.
[IpakTnueckoe 3anarue 9
Pacyer KoXyXOoTpyOHOTO TEMJI00OMEHHHKA.
CamocTrogrenbHas pabota oOyJaronmuxcs
[MonGop u M3ydeHne AOMOIHUTEIHHOTO TEOPETHUECKOTO MaTepHalia MPOIECCOB HAarpeBaHMUs, OXJIax-
JICHUsI, TACTEPU3AINs ¥ CTEPUITM3AIINS, TIOATOTOBKA JTOKJIAIOB.
Tema 6.2. CopepxaHnue yueOHOro Marepuasa
BbinapuBanue. 1 OCHOBHBIE CBEJICHUS MO BhINIApUMBaHUIO pacTBOPOB. IIpocras Beimapka. Pacyér mpocTtoil BbI- 2
napku. MHoOrokopimycHas Bellapka. J[BHxKymias cuijia IpoueccoB BelnapuBaHus. OCHOBHBIE THUIIBI
BBINAPHBIX annaparoB. BelapHble anmaparsl ¢ TEMIOBBIM HACOCOM.
[IpakTnueckoe 3anstue 10 2
M3yueHre OCHOBHBIX TUIIOB BBIMAPHBIX alIapaTOB.
Tema 6.3. Copepxanue yueOHOro Marepuala
Konnencanus. 1 OOnacte npuMeHeHus InpoleccoB KonaeHcauu. KonaeHcatopel cmemenus. [lopsaok pacuéra 2
IIPOTUBOTOYHOI'0 KACKaHOTO KOHJICHCATOPa CMELICHMSI.
[IpakTnueckoe 3anstue 11 2
N3yueHne ycTpoiicTB KOHIEHCATOPOB.
Tema 6.4. Copneprxanue yueOHOTO MaTepuaa
XoJs101M1bHBIE 1 [Ipumenenue xoyioa B MUILEBBIX IPOU3BOACTBaX. TeopeTnyeckue OCHOBBI MOJTYYEHUsI UCKYCCT- 2
npomueccsl. BEHHOI'0 X0J10/1a. XOJOAWIbHbIE areHThl U X cBoicTBa. Kiaccudukanus XoJoAWIBHBIX MAallUH.
KoMmpeccroHHbIE XOJIOAUIIBbHBIE MalIUHbL. AOGCOPOIMOHHBIE, »KEKTOPHBIE M TEPMORJIEKTpHYeE-
CKHE XOJIOINJIbHBIE MAIIMHBI.
[IpakTuyeckoe 3ansTe 12 2
M3yueHne cxeM XOJIOAUIbHBIX MAIlIKH.
Pa3zpen 7. MaccooOMeHHbIe POoLecChl.
Tema 7.1. Coneprxanue yueOHOTO MaTepuana
OcHoBbI Macconepena- | 1 MaccooOMeHHbIe MPOLEecChl B MHUILEBBIX MPOU3BOACTBAX. JIBIKYIAs CHJIa MacCOOOMEHHBIX 2

npoieccoB. OcHoBHOe ypaBHeHHe Macconepenauu. Koadoumment macconepenaun. Auddy-
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4. THIIBI KOHTAKT-
HBIX YCTPOMCTB MAaCCO-
00OMEHHBIX aNNapaToB.

3us. 3akoH Puka. Koapduunent monexynspuoit auddysun. KoHBeKTUBHBIN MEPEHOC BEIIECTBA.
Juarpamma paBHOBecusi. MarepuainbHblii 6ananc MmaccooOMeHa. YpaBHeHue padodeid muauu. Oco-
OeHHOCTH MaccooOMeHa Ha rpaHule paszaena ¢as. 3akoH maccoorgauu lllykapesa. Beipakenue
K03(ULIHEHTOB Macconepeaaun uepe3 Kod(puuuenTsl MaccooTnaul. AHAIOTHS B IIEPEHOCE TeTl-
JOTHI ¥ MACCHI.

Omnpenenenue xo3hduunuenta Maccootnaun. CTpykTypa U pacupesesieHue BpeMeH! IpeObIBa-
HUs B anmapare. Mojenu ABUKEHUS TOTOKOB.

VYCTpoiicTBO MacCOOOMEHHBIX amnmaparoB. ANmaparsl KOJOHHOTO THIa. ['Opu30HTanbHbIE U Ha-
KJIOHHBIC anmnaparhbl ¢ IePeMEIUBAIOIIMMH M TPAHCTIOPTUPYIOLIMME ycTpoiicTBamu. Hacagounbie
koJIoHHBI. Turnbl Hacanok. Tapenpuareie KoJOHHBL. CHUTYATHIE, KOJITAYKOBBIEC U KIIAITAHHBIE TAPEIIKH.

CamocTrosrenbHas paboTa 00yJarommxcs
ITpakTrueckas padorta. CocTaBieHHe aHAJIOTUN TEIUIOBBIX U MacCOOOMEHHBIX IPOLIECCOB U MPECTaB-
JICHHE B DJIEKTPOHHOM BHJIE.

CamocTrodrenbHas paboTa 00yJarommxcs
[TonGop m M3ydeHue MOMOTHUTEIFHOTO TEOPETHUECKOTO MaTeprasa Mo OCHOBHBIM KOHTaKTHBIM YCT-
pOHCTBaM MacCOOOMEHHBIX POIIECCOB, MOJATOTOBKA JOKIAJIOB.

Tema 7.2.
AOcopOuus.
AncopOnus.

Conepxanue yaeOHOTO MaTepuaia

1 AGcopOrus B UIIeBbIX Mpou3BoacTBax. [IpaBuio ¢a3. PaBHoBecue mpu adbcopOmum, 3akoH [ 'eH-
pu. O6mee u napuuagbHOE HaBiaeHue. 3akoH JlanproHa. AGcopOephl ¢ MEXaHMYECKUM TIEpPEeMEITBA-
HUEM, TJICHOYHBIN TPYOUaThId U PacCTbUTUTENBHBIN abcopOep, abcopOIMoHHasi KOJIOHHA C TICEBJI0-
0KIDKEHHBIM CJIOEM, MX YCTPOMCTBO M MPHUHIMT paboThl. Pacuér abcopbepos.

AJicopOuusi B IMIIEBBIX MPOU3BOJICTBAX. ANCOpOeHTHI. PaBHOBecHe mpu agcopOiwn. M30TepMer
copOriu. YCTpOHCTBO M TPUHIMI PabOThl KOJIOHHOTO aJcopOepa, HENpepbIBHOICHCTBYIOIIETO
YrOJIGHOTO ajicopOepa Juisi OYMCTKH T'a30B, aJicopOepa ¢ KUTISIUM cioeM. Pacuér ancopOepos.

[IpakTnueckoe 3anstue 13
N3yuenune yctpoiicTB abcopOepoB U aicopOepoB.

CamMocrosTenbHas pa60Ta 06yl1a}oumxc;1
HOI[60p U U3YUCHUC NOIOJIHHUTCIBHOI'O TCEOPCTHYCCKOI'0 MaTepuajla 10 CpaBHCHHIO COp6I_II/IOHHBIX
IIponIeCCOB, NOArOTOBKA JOKJIAA0B.

Tema 7.3.
IKCTPAKIUSL.

Copepxanue yueOHOro Marepuaa

1 DKCTpakiiis B MHILEBBIX MPou3BOACTBaX. OCOOCHHOCTH DKCTPAardpOBaHUs U3 TBEPABIX TeIl.
PaBHOBecue B mporieccax 3kcTpakiuuu. TpeyronbHas quarpamma. JKCTPaKTOPbl EPUOAUUECKOTO U
HEeMNpepbIBHOTO AeicTBUs. OAHOCTYNIEHYATOe SKCTparupoBaHre. MHOTOCTYIIEHYaToe SKCTparupoBa-
HHE C MEPEKPECTHBIM TOKOM JKCTpareHTra. MHOrocTyrneH4aroe npoTUBOTOYHOE DKCTPArMpOBAHME.
Pacuér akcTpakTopos.

[IpakTuueckoe 3anarue 14
W3ydeHne ycTpoilcTB SKCTPAKTOPOB.

CamocrosTenbHas paboTa 00yJaronIuXCs

11




[Mox0Oop ¥ u3yueHHE OMOJHUTEIBHOTO TEOPETUUYECKOrO MaTepHaia 10 CPAaBHEHHIO IPOLIECCOB IKCT-
parupoBaHus B CUCTCME TBEPAOC TCIIO-KUIKOCTD U JKUJAKOCTb-)KUIAKOCTDH, IOATOTOBKA JOKJIAOB.

Tema 7.4.

Kpucramnusanus.

Conepikanue ydaeOHOro MaTepuaia

1 Kpucramm3zanus B nuieBsix npoussojactsax. Craauu kpucraiausauuyd. KuHetnka kpucramiu-
3aumu. Kpucraimmsaropsl. Pacyér kpucTajmm3aTropos.

Tema 7.5.
Ileperonka

U peKTHQUKANNS.

Conepxkanue ydeOHOTro MaTepuasa

1 Teopernueckre 0OCHOBHI eperoHkH, Knaccupukanms OMHaApHBIX CMECEH.

Temneparypuas auarpamma. PaBHoBecue OmHapHBIX cMmecel. [Ipocras meperonka. Jledmerma-
top. Pexrudukanus. CxemMpl NpoOCTONH MEPErOHKM M cXeMa PEKTHU(PUKAIMOHHONW YCTAaHOBKHU.
Pacuer pexTu(dukanmoOHHBIX KOJOHH JUIsl pa3feieHus OMHapHBIX cMecell. PexTudukamus MHOTO-
KOMIIOHEHTHBIX CMECEH.

[IpakTnueckoe 3anarue 15
M3ydenune yCcTpoiCTB MPOCTON MEPETOHKH.

[IpakTrnueckoe 3anstue 16
N3ydeHue ycTpoilcTB peKTH(PUKAIIMOHHBIX KOJIOHH.

CamocTrosarenbHas pabota oOydaronmxcs
[TonGop u M3ydeHne NOMOITHUTENTFHOTO TEOPETHYECKOTO MaTepraia pa3InYHbIX YCTPOUCTB peKTH(U-
KaI[MOHHBIX YCTAaHOBOK, ITOJrOTOBKA JOKJIAI0B.

Tema 7.6.
Cyuka.

Coneprxanue yaeOHOTO MaTepuraa

1 [Ipouecchl Cylmikd B MUIIEBBIX MPOU3BOACTBAX. Buabl cBsA3M Biaru ¢ marepuaiom. CBoiicTBa
BJI@KHOTO Bo3ayxa, |-d- muarpamma. Kunetwka cymku. BaarompoBogHOCTE W TEPMOBJIATOIPO-
BOJHOCTh. KpuBBIE€ CYIIKM U KPHBBIE CKOPOCTH CYIIKH. YpaBHEHHE CKOpPOCTH cymiku. [Ipo-
JTOJKUTEIBHOCTh CYIIUILHOTO Tpoliecca. Pacuér KoHBeKTUBHOM cymmiki. KOHBEKTHBHBIC, KOH-
JTYKTUBHBIE U CyOIUManMOHHbIe CYIIMIIKH. Cylllka TOKOM BBICOKOW YacTOTBI M C IPUMEHEHUEM WH-
(hpakpacHBIX JIydeH.

JlaGopaTtopHnas pabora 5
W3ydenue nndpakpacHol CyIIKH.

[IpakTuueckoe 3anstue 17
W3yyenune nquarpammel |-d.

[IpakTuueckoe 3anstue 18
H3ydeHue yCTponCTB CYIIUIIOK.

CamocrosTenbHas paboTa 00yJarouXcs
[Ton6op 1 u3yyeHune JONOJHUTEIBHOTO TEOPETHUECKOTO MaTepHaia Mo MeKTPoGU3NIECKUM METoJaM
CYUIKH, IOJArOTOBKA JOKJIAJIOB.

Hrtoro

119

Jnst XapakTeprUCTUKU YPOBHSI OCBOCHHUS Y4€OHOT0 MaTepHrasia UCTIONb3yIOTCS CIenyonme 0003HaYeHHs:
1. — o3HaKOMUTENBHBIH (Y3HABaHHE paHee U3yYEHHBIX 00BEKTOB, CBOWCTB);




2. — penpOayKTUBHBIN (BBIIOIHEHNE IESITENBHOCTH 110 00pa3ily, HHCTPYKLIUHU UM IO PYKOBOACTBOM)
3. — IPONYKTUBHBIN (TTAHUPOBAHUE U CAMOCTOSITENILHOE BHITIOJHEHHE JIESITENbHOCTH, pElIeHH e MPOOJIEMHBIX 3a1a4)
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3. YCJOBMUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHUs K MUHMMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY olecreye-
HHIO

Ayn. 2401 KaGuHeT nponeccsl U anmnapaTsl

VYuebHas mebenb Ha 28 MOCaOYHbIX MECT, paboyee MeCTO MpernoiaBaTes,
JI0OCKa MejoBasi-2mIT., TpuOyHa l1IT., MIakaTHUNA 2MIT., MmKad KHWKHBIA 2IIT.,
CTOJ MOA MPUOOPHI 3WIT., MJIAKATHl 1 MAaKEThl MO COOTBETCTBYIOIIUM AUCIUILIHU-
HaM, rpadornpoekTop, cymniabHbli mkad-1 wmT.; PacceB mabopatopubiii PJI 4,
Bucko3umerp poraunonssiii bpykpunsna DV2T, Ananuzatop Brnaxknocta; MX-
S50lentpudyra maboparopuasllJIH-16, Ananutudeckue -dIEKTPOHHBIE BECHI
Pioneer ;KomneroTep npenogasatenst Lenovo Intel Core 13-2100 CPU 3.1GHz ¢
moHuTopoM Acer V193; Ilpoektop SANYO c skpanom Media; [lepedens nuiieH-
3MOHHOTO mporpamMmmHoro obecneuenus: Microsoft Windows Professional
(KOHTPAKT No 244/20 «26» wutons 2020 r, Microsoft Office Professional
(KOHTPAKT Ne 244/20 «26» utonst 2020 1), 7-Zip (freeware).

3.2. UudopmanuoHHoe odecrieyeHne 00ydeHust
Ilepeyennb pexoMeHayeMbIX y4eOHBIX U3gaHuii, UHTEepHET-pecypcoB, 1010~
HHUTEJIbHON JIUTEPATYyPhI

OcHoBHasi/ | KHuroodecneyeHHOCTH
bubauorpajduyeckoe onucaHue u3IaHus

nonoanureab-| KoJ-Bo.
(aBTOP, 3arj1aBue, BU1, MECTO U I'0/] U3TaHUSA, KOJI.
cTp.) Hasl JIUTepa- IK3. B OMOJIL.

Typa CII6IDY

JIeKTPOH-
Hble pecypchbl

[lenesuna JI. @. OCH 99
[Tporteccel u  ammapatsl : yueOuuk / JI.M.Ilenesuna,
H..ITununenxo. - U3a. 2-e, ucnp. -
Cankr-IletepObypr [ np.] Jlams, 2020.- 330
c. : un.(YueOuuku s By3oB. CrenuanbHasi JIUTepa-
Typa). (Cpennee npodeccuoHaibHOE 00pa30BaHME).

T'me3amioBa A. U. OCH OBC Opaiit
[Ipomeccel W ammapaThl MHIIEBBIX ITPOU3BOJICTB :
YueOuuk u npaktukym s CIIO / 'nesgunosa A. U.
— 2-¢ U3, mep. ¥ J01 — DJIEeKTPOH. J1aH. — MOoCK-
Ba: U3narenscTBo FOpaiit, 2019 . 270 c.

Kypoukun A. A. OCH ObC IOpailt
O6opynoBanue TmepepadaThIBAIOMIMX POU3BOJICTB.
PactutensHoe ceipbe YueOHuk s CIIO / Kypou-
kuH A. A., lllabyposa I'. B., baiikun C. B., Kyxapes
O. H. ; mox obur. pea. Kypoukuna A.A. — 2-e u3g.,

WCIp. U JoNn .— ONEKTpoH. AaH. — Mocksa: 1U3na-
renbcTBO FOpaiiT, 2019 .— 446 c.
Bunapos A. 0. J01 OBbC IOpaiit

[Tporeccsl U anmaparsl OMOTEXHOJOTHH: (epMeHTa-
[MOHHBIE ammapaThl: YueOHoe MmocoOue sl By30B /|
nox pea. beikoBa B. A. — 2-e u3a., mep. U J10mM.—
OnexTpoH. naH. — Mocksa: M3natensctBo FOpaiir,
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2019 .— 274 c.

Komesoii, E. Il. TexHojorndeckoe 00OpYIOBaHUE JI0TT ObC [Opaiit
MUIIEBbIX MPOU3BOJACTB. PacUeTHBI MPAKTUKyM:
Yuebnoe nocodue s CITO / Komesoii E. I1. — 2-¢
W3], UCHP. U JOI.— DJEKTPOH. AaH. — Mocksa: 13-
natenbeTBO FOpaiit, 2019 .— 203 c.

4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHUSI
YUYEBHOM TUCHUTLIMHBI

KoHTpoJib U olleHKa pe3yJIbTaTOB OCBOCHUS YUECOHOUW JUCITUILIIUHBI OCYIIIe-
CTBJISIETCS MPEINOJABATEIEM B MPOLIECCE MPOBEACHUS MPAKTUUECCKUX 3aHITUN U Ja-
OopaTopHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHECHUS 00YYAIOIIUMUCS WH]IU-
BUIYAJIbHBIX 3aJJaHU.

Dopmol u Mmemoovl
KOHmMPOA U OUEeHKU
pe3yiomamos 00yyenus

Pes3ynomamut o0yuenusn
(oceoennvie ymeHus, yceoeHHbvle 3HAHUA)

YMmerh:

- ONpeeNsATh OCHOBHBIE XapaKTePUCTUKH MapaMmeTpoB | 1. MtoroBas koHTpoJsibHas padoTa.
MEXaHHYECKHX, THAPOMEXaHNICCKUX, TEIUIOBBIX M Mac- | 3. KOHTPOJIb 3HAHHIA 110 Pe3yITbTa-

COOOMEHHBIX MPOIECCOB; TAM TECTOB

- OIPpOU3BOAWUTH PaCUYCT TEXHOJIOTHUYCCKUX U TCXHHYC-

4. Odopmienue J1abOpaTOPHBIX H
CKHUX TIapaMeTPOB MPOIECCOB U aNmlapaTos;

MPAKTUYECKUX 3aHATHIA.
- TMIPUMEHATH MOJy4YeHHBbIC 3HaHHS B cdepe mpodec-

CHOHAJILHOM JICITEIIFHOCTH;

- OLIEHUBAThH JOCTOBEPHOCTh U MPABUIBHOCTH UHPOP-
Malllu.

3HATE:

- KJIacCU(DMKAITUIO OCHOBHBIX MPOIIECCOB B COOTBETCT-
BHM C KOHKPETHON OTpacIbl0 MHUIIEBOM MPOMBIILICHHO-
CTH,

- CYIIHOCTh ITPOHECCOB: MCXaHWYCCKUX, T'HAPOMEXa-
HHUYCCKUX, TCIINIOBBIX 1 MaCCOO6MeHHBIX;

- YCTPOICTBO U MPUHLHUII ACUCTBUS alllapaToB.

5. OCOBEHHOCTH OCBOEHMA JUCHMIIVIMHBI JIsA UHBAJIM1OB
N JInl C Or'PAHUYEHHBIMUA BO3MOKHOCTSAMUA 310POBbBA

OOyuenue oO0ydYarOmMUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS TIPH
HEOOXOMMOCTH  OCYIIECTBIISIETCS HAa OCHOBE aJalTUPOBAHHOW  paboueit
MpOrpaMMbl  C  HWCIIOJIb30BAaHUEM  CICTIIHAIBHBIX ~ METOJOB  OOy4YeHUS U
TUIAKTUYECKUX ~ MaTepHAJIOB, COCTABJICHHBIX C  yY4e€TOM  OCOOEHHOCTEH
MCUXO(PU3NIECKOTO Pa3BUTHS, HWHIWBHIYAJIHHBIX BO3MOXKHOCTEH M COCTOSHHS
3I0POBBS TAKUX OOydaromuxcs (00yJaromerocs).

B nensx ocBoeHus yueOHOW MpOrpaMMbl TUCIHUIUTMHB WHBATUIAMU U JIUIAMHA C
OTPaHUYCHHBIMHA BO3MOYKHOCTSIMU 3I0POBBSI TEXHUKYM OOCCIICUNBACT:
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JUTSL MHBAJIMJIOB U JIMI] C OIPAaHUYEHHBIMU BO3MOXXHOCTSAMHM 370POBbS 110 3PEHUIO:
pa3MelleHre B JOCTYNHBIX JUIsl OOY4YaroIIMXCs, SBJSIOIIUXCS CIENbIMUA WU
c1a00OBUIALIIMMH, MECTaX U B aJalTUPOBAHHON (hOpMeE CIpaBOYHON MHPOpPMALIUU
O pacrnucaHuu Y4eOHBbIX 3aHSATUN; MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIEIO
oOydaromemMycss HEOOXOJMMYIO TOMOIIb; BBITYCK aJbTE€PHATUBHBIX (OPMATOB
METOIMYECKUX MaTepHasioB (KpYIHBIA WPUQPT WK ayarnodaitie);

JUISI MHBJIUJIOB M JIMLl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI 1O CIYXY:
HaJJIeKalMMU 3BYKOBBIMH CpPEICTBAMHU BOCIIPOU3BEACHUE NH(POPMALINH;

JUI MHBAJIWIOB W JIUI] C OTPaHUYCHHBIMU BO3MOXXKHOCTSIMHU 3/I0POBbS, HMEIOIIHNX
HapylIeHus OMOPHO-JIBUTATEIBHOTO anmnapara: BO3MOKHOCTb
OecnpensaTCTBEHHOr0 JOCTyIa O0yJaromuXxcs B yueOHble OMEUIEHUs, TyajleTHbIe
KOMHATHI ¥ IPYTHE MOMEIICHHS, a TaKKe MPeObIBaHNE B YKa3aHHBIX TOMEIICHUSIX.
O6pa3zoBanue 00y4arOIMUXCs ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBBSI MOYKET
OBITh OpPraHM30BAaHO KAaK COBMECTHO C JPYTUMU OOYy4YaloIUMHCS, TaK U B
OTJENBHBIX TPYMIaX WINA B OTJEIBHBIX OpPTraHU3aIlNsiX.

16

Created by free version of DocuFreezer


https://www.docufreezer.com

