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1. IACIIOPT PABOYEM IPOI'PAMMBbI YYEBHOM JAUCHHUITINHBI
OIII1.02 ITponecchbl ¥ aNNapaThl NUIIEBLIX NPON3BOACTB

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma yuyeOHOU JUCHUIUIMHBI SBIISETCS YAaCThIO 00pa30BaTEIbHOM MPO-
rpaMMbl IOJITOTOBKHU CHEIMAINCTOB CpeaHero 3BeHa B coorBercTBuu ¢ GPI'OC no
cnennanibHOCcTH CIIO 19.02.11 TexHonorus npoyKTOB NUTAHUS U3 PACTUTEIBHO-
ro ChIpbs, YKpynHEHHasA rpynmna cnenuaibHocTerd 19.00.00 ITpombinieHHas 3Ko-
JOTUsl U OMOTEXHOJIOTUH.

[IporpamMMa npodeccuoHanbHOrO MOAYJS MOKET OBITh MCIOJIb30BaHa B JI0-
MOJIHUTENFHOM MPOo(hecCHOHATHFHOM 00pa30BaHUM JIJIsl TMOBBIMIECHUS KBaJIU(UKa-
U ¥ TIEPENoIrOTOBKA paOOTHUKOB MUIIIEBON MPOMBIIIIIEHHOCTH 1O CIIEUAIbHO-
ctu 19.02.11 TexHosorust NpoayKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS.

1.2. MecTo y4eOHOM JUCUUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrPaMMBbl:
JTUCIUTUIMHA BXOIUT B 001IENTPOPECCHOHATIBHBIN ITUKII.

1.3. lean u 3aga4u y4eOHOH AUCHMILUIMHBI — TPeOOBaHHWSl K pe3yJbTaTam
OCBOEHMS Y4eOHOI IUCHUILINHBI:

ILeap ocBOeHUS AUCHMIUTUHBL: CPOPMUPOBATH y CTYJACHTOB IIEIOCTHOE
MPEACTABICHUE OO0 OCHOBHBIX TEOPETUYECKUX IOJIOKEHUAX TEXHOJIOTMYECKUX
IIPOLIECCOB; YCTPOMCTBAX M IPUHLMIAX JEHUCTBUS aIlApaTOB MUIIEBBIX MPOU3-
BOJICTB; PacyeTax OCHOBHBIX IIAPAMETPOB ANNapaTOB MUIIEBBIX MPOU3BOACTB IS
dbopmupoBaHusa OynylIero crerualucTa MUIIEBOM oTpaciu B 00JaCTU MHTEHCH-
(buKaly Mpou3BOJACTBEHHBIX MPOLIECCOB, 0OECIEYEHHs BBITYCKA KayeCTBEHHOM
MIPOAYKIMU U OXPAaHE OKPYKAIOIIEH CpEbl.

B pesynbraTe OCBOCHHMS y4eOHON AMCIMUILUIMHBI OOYYarOUTUHCS JOJKEH
YMeEThb:

MIPOBOJIUTH PACYETHI POLECCOB U AIIIAPATOB,

BBIOMpATh ONTUMAJIbHBIC YCIOBUS MMPOBEICHUS TEXHOJIOTHUECKUX MTPOLIECCOB,

BBIOMpATh pallMOHATIBHYIO KOHCTPYKIIMIO anmnapara,

aHAJIM3UPOBATh YCIOBUS U PEXKUMBI paOOThI 000PYI0BAHMUS.

3HATh:!
OCHOBHBIE 3aKOHBI IIPOLIECCOB MUILEBON TEXHOJIOTUH;
(bu3nYecKue CBOMCTBA ChIPhA U MOy (HaOpPUKaTOB MUIIEBLIX TPOU3BOICTB;
MEXaHUYECKUE U TUAPABINYECKUE IIPOLIECCHI,
TEIUIOBbIE U MaCCOOOMEHHBIE IPOIIECCHI.

TeXHUK-TEeXHOJIOT JOJIKEeH 00J1aaTh OOIMMU KOMIIETEHLIUAMU:

OK 01. BeiOupate cmocoObl pemieHus 3amad  mpodeccruoHambHON
JEATEIbHOCTH IPUMEHUTEIBHO K PA3JINYHBIM KOHTEKCTAM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IIOMCKA, AaHalIu3a |
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WHTEpHpeTanuu HHGopManuu, 1 HHHOPMAIIMOHHBIE TEXHOJIOTUH JJIS1 BHITIOJIHCHUS

3a/1a4 mpohecCUOHATBHOM IeATeTLHOCTH.

1.4. PexomeHnayeMoe KOJIMYECTBO YaCOB HAa OCBOEHHME NMPOrpamMMbl y4eOHOM

JTUCHHUILINHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaromerocs 134 yaca, B TOM yucie:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocst 106 yacos.

2. CTPYKTYPA U COAEP)KAHUE YUYEBHOU JUCHUITJIMHBI
2.1. O0beM y4yeOHOM TUCHMILJIMHBI U BUAbI Y4e0HOH padoThI

Bun yueOHoii padoThl

O0beM yacoB

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 134
Oobs3aTe/ibHAsE AYIUTOPHAsSA Y4eOHAasi HATPy3Ka (Bcero) 106
B TOM YHCJIE!

nabopaTopHbIE pabOTHI

MPAKTUYECKHUE 3aHSITHS 36

KOHTPOJIbHBIE pabOTHI

KypcoBas pabota (poekt) (eciu npedycmompeno)
KoHcynpranuu 10
CamocrosiTeibHas padora o0yuyaomerocs (Bcero) 0
B TOM YHCIIE!

camocTosITeNbHas paboTa HaJ KypcoBoi paboToi (poeKTOM) (eciu
npeoyCMOmpeHo)
[IpomeKyTOUHas! aTTecTauus 18

Hmoeosas ammecmayus 6 hopme (yrazams)

3 ceM. — KOHTp. pad.,
4 ceM. - dK3aMeH




2.2. TemaTuuyecKkuu
BOJCTB

IIaH u coaep:xxkanue y4deOHoi nucuunannabl OIII.02 TIpomeccsl W anmapatrbl NUIEBBIX MPOM3-

HaumenoBaHue pa3jue- Conep:xxanue y4eOHOro MaTepuasa, JadopaTopHbie padoThl M NPAKTHYECKHE 3aHS- Oo0bem YpoBeHb
JIOB M TeM THS, CAMOCTOSITEJIbHAsA padoTa 00y4arouuxcs, Kypcopasi padora (Ipoekr) (eciu 4acoB OCBOCHUA
npeoycmMompeHwl)
1 2 3 4
Pasnen 1. OcHOBHBIE MOJI0KEHUS U HAYYHbIE€ OCHOBBI IMCUHMILINHBI.
Tema 1.1. Coaep:xaHue y4eOHOro MaTepuaJia
OcCHOBHBIE 3aKOHBI 3aKOH COXpaHEHUs MaTepuu. YpaBHEHHE MaTepHalbHOTO OajlaHca. 3aKOH COXpPaHEHUs 2 1
u mnousatTusa. CpoiicTBa | sHepruu. YpaBHEHUE SHEPreTUUECKOTo Oasanca. J[BrKyiias cua mporecca. Beipaxkenue
ChIPbSl MPOAYKTOB M MO- | IBMKYILIEH cwibl. PaBHOBecue B cucTeMe. 3aKOHBI IE€pEHOCAa MacChl U DHEPIUH.
JaydadpukaroB. Meroabl | OCHOBHOE KHHETHYECKOE ypaBHeHHe. Kitaccudukarys mporeccos 1o ABMKYIICH CUJIe.
pacyera 4 NPOeKTHPOBA- | [Ipoueccel nepuoIN4YEeCcKUe U HENPEPBIBHBIE, YCTAHOBUBIIHMECS M HEYCTaHOBHUBIINECH.
HMA IIPOLECCOB
U annaparoB. OCHOBBI
TeOpHH MoA00us.
Pa3zpnen 2. MexaHuveckue npouecchl.
Tema 2.1. Coaeprxanue yueOHOro MaTepuasa
HU3menbuenne. TeopeTnueckue ocHOBBI M3Meb4YeHUs. Kinaccudukanus npoueccoB u3MelbueHHUs. 2 1
CopTupoBanue. N3menpuaromue MamuHbl. Pac4ér mpou3BOAUTENBHOCTH U MOTPEOISIEMON MOIITHOCTH.
O0paborka MmaTepuaaoB | [IyTu HHTEHCHU(DHUKAIIMN U3MEIIBYCHHS M CHUKCHHSI SHEPro3aTpar.
AaBJICHHEM CoprupoBanue coinyuyux marepuanoB. [IpocenBanue. Cura. [IpousBogurens- 2 1
(mpeccoBanme). HOCTh mpoceuBanusi. CutoBoil aHanu3. DPPEKTUBHOCTH NpPOCEHBAHUSA. MaIIUHBI
s npocerBaHus. [lmockoe kavaromieecs CUTO, OCHOBBI pacuéra. PacceBbl. bypatsl.
Tpuepsl. IIHeBMaTHUECKOE U THAPABIMYECKOE COPTUPOBAHHUE. MAarHUTHBIE U DJIEK-
TpOMarHuTHble cemnapatopbl. [lyTu HMHTeHCHpUKALUU COPTUPOBAHUS M CHUKEHUS
JHEprozarpar.
Oo0paborka martepuasioB naBigeHueMm. (IIpeccoBanme) IIpecchl BHHTOBBIE 2 1
KOpP3MHOYHbIE, IHEKOBBIE, MHEBMaTH4Yeckue. PopMOBaHUE MJIACTUHYATBIX MaTepHa-
J0B. MakapoHHBIN mpecc. YIUIOTHEHHE CBhIy4yuX MatepuainioB. KapycenbHbld JHC-
KOBBII Tpecc. PacueT mpoM3BOAMTENBHOCTH MPECCOB M MOTPEOIIEMON MOIIHO-
ctu. [lyTu uaTEeHCU(UKAIIMN IPECCOBAHMSI M CHIKEHHUSI SHEPro3aTpar.
IIpakTHyeckue 3aHATHSA
[IpakTueckoe 3anstue 1 2 2




M3yueHne yCTpOUCTB Ul U3MEIIbYEHUs, COPTUPOBAHUS U IIPECCOBAHUS.

JlaGoparopHble padoThI

JlaboparopHas pabdota 1
OmnpeenieHre CTENCHN U3MEIbYCHHUS] MaTepHaa.

Pa3nen 3. FHI{pOMexaHH‘IeCKI/Ie IPOIECCHI.

Tema 3.1.

OcHOBBI  T'HAPABJIMKH.
I'mapocratuka. OcHOBBI
THAPOAUHAMMKM.

Conep:kaHue y4eOHOIr0 MaTepuaJia

OcHoBbl ruapaBIuku. ['mapocraTuka.

I'uapocraTnueckoe gaBieHHe U ero cBoiicTBa. IIpubopsl 1 eMHUILIBI 17151 U3MEPEHUs 1aB-
nenus. JlapneHue abconoTHOE, N30BITOYHOE M BakyyM. OCHOBHOE YpaBHEHHE THIpPOCTa-
TUKUA. HekoTopble clieZICTBUSI OCHOBHOI'O ypaBHEHHUs TUAPOCTaTUKU. 3akoH Ilackams.
['uppaBarueckuii mpecc.

I'mapoamnamuka. ['maponunamuyeckoe aasnenue. Pacxon sxunkoctu. CpeaHsisi CKOPOCTh
U YPaBHEHHE HEPA3PbIBHOCTH. [ UIIpaBIMYEeCKUil pailyC U SKBUBAJICHTHBIN AuameTp. JBa
peXuUMa IBMKEHMS >KUIAKOCTH. YpaBHeHue bepnyiu. IIpaktuueckoe npuMeHEHHE
ypaBHeHusi bepuyu. Jlnarpamma HanopoB. MepHbie cykaromue yctporcTsa. ['uapasiu-
YeCcKHe COMPOTHUBIICHUS B TpyOompoBoax. [lotepu Hamopa. YpaBHeHHE PaBHOMEPHOTO
NBYOKEHUS KUAKOCTU. Pacu€t mpocTeiXx TpyObompoBoaoB. Pacuér cudonnoro tpydo-
1poBoJia. [IceBa00KMKEHHBIN (KUIISIIINN) CIIOM.

IlpakTHyeckune 3aHATHS

[IpakTuueckoe 3anarue 2
O3HakoMJIeHHE ¢ TpHOOpaMu Ul U3MEPEHUs IaBJICHUS.

JlabGopaTopHble padoThI

JIaboparopHas paboTa 2
OmnpeneneHne pexXMMOB JIBHKCHHUS )KHIKOCTH 110 KpUTEpHUATbHOMY unciy PeiiHonbaca.

Paznen 4. Hacocbl. Bentuasitopsl. Komnpeccopsbl.

Tema 4.1.
Kaaccnduxanns
HacocoB. IlopuiHeBbie,

LEeHTPOOeKHbIE U Ipyrue
Hacochbl. BeHTHIISITOPBI M
KOMIIPECCOpPBI.

Copep:kanue y4e0HOro MaTepuaJia

Hacocspl. Kinaccudukarust HacocoB no npuHnumny aewctsus. Hacockl 00bEMHBIC U AUHA-
muueckue. Harop, pazsuBaemblii HacocoM. JlomycTumast BbICOTa BCACHIBAHHSI.

[TopmHeBBIE HACOCHI, UX NPUHLUI AEUCTBHUSA, YCTPOUCTBO, IPOU3BOAUTEIILHOCTD,
MOIIIHOCTh. L[eHTpoOeKHbIE HACOCHI, UX TPUHITUI JCHCTBUS M yCTPONCTBO. XapaKTepH-
CTHKa LEHTPOOEKHOro Hacoca. BuxpeBwle, IIecTEpeHHbIE M BHHTOBBIE HACOCHI, MX
MIPUHIIUI JICHCTBHS M YCTPOMCTBO.

KoMmmnpeccops!l M BeHTHIATOPLI. MHaMKaTOpHAs AMarpaMma HIEalbHOIO MOPIIHEBOTO
Kommpeccopa. Pacuer mpou3BOAUTEIBHOCTH U MOIIHOCTU IMOPIIHEBOIO KOMIIPECCOPA.
L{eHTpOoOESKHBIE U OCEBBIE KOMITPECCOPHI, X MPUHIIMIT ICHCTBUS U yCTpOicTBO. BeHTis-




TOPBI paJuaJIbHBIC, TUAMCTPAJILHBIC 1 OCCBLIC, UX IMPUHIUII HeﬁCTBHH u YCTpOﬁCTBO.

IlpakTyeckune 3aHATHS

[IpakTnueckoe 3ansitue 3
H3yueHne ycTpoiCTB pa3IMYHBIX HACOCOB.

[IpakTuueckoe 3anstue 4
W3ydeHue ycTpolCTB KOMIIPECCOPOB U BEHTUIISITOPOB.

Paznea S. Pa3nesieHue HeOAHOPOIHBIX CHCTEM.

Tema 5.1.
XapakTepucTuka
HEOJHOPOJHBIX CHCTEM

U MPOLIECCOB UX pa3jeie-
ausg. Ocaxaenne. Do-
Tanus.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Ocaxaenue. OCHOBHBIE 3aKOHOMEPHOCTHU OCAXKICHUSA. Y CJIOBHUS PaBHOBECHS [UJIsI OCa-
xpaaronieiics yactunpl. Ckopocts ocaxiaeHus. Kpurepuit Apxumena. KpurepuanbHoe
ypaBHeHUE ocaxaeHus. Pacuér ckopoctu ocaxaeHus. Pacuér npou3BOAUTEIBHOCTH OT-
cToiiHuKa. OTCTOMHUKHU, UX MPUHIUI pabOThl U ycTpoicTBO. OcaXkieHne B MOJIE IeH-
TpoOSKHBIX cwil. OTCTOWHBIE M OcaauTeNbHble IeHTpudyru. TapenpuyaTslii cemaparop,

PunabTpoBaHHeE. npuHIMI paboTsl U yerpoiictBo. Ilpunnun ¢aoranuu. Pons "coOupareneit" u nenoo0-
paszoBarelieil. YCTpOMCTBO M MPUHIIMIT ACUCTBHS armapara i (aoTaiuu.
®uabTpoBanue. J[Bwkymas cuia GuiabTpoBaHus. OcoOEHHOCTH (UIBTPOBAHUS IO
M30BITOYHBIM JABJICHUEM U TOJ] BakyyMoM. YpaBHeHue Jlapcu. YpaBHeHue (GuibTpoBa-
HUs ¢ 00pazoBaHueM ciosi. PUIBTPYIOIINE MEPETOPOAKA. MUKPO- U yIbTpadUIIbTPAIIHSL.
[Ipomeccrl o6patHOro ocMoca. MeMOpaHsl 1 MeMOpaHHBIE MOAYIH. PUIbTPHL. PamHBIN
(bubTp-TIpecc, JTUCTOBOW, MATPOHHBIN, BaKyyMHbIH, MEMOpPaHHBIA (UIBTPHI, UX TPUHIIUI
JICUCTBHS M YCTPOMCTBO.

IIpakTHYeckne 3aHATHS
IIpakTueckoe 3aHgaTue 5
H3ydeHue yCTpoMCTB OTCTOMHUKOB.
[IpakTHueckoe 3aHsTHE 6
N3yueHue ycTponcTB PrIbTpOBaHUS.
JlabopaTopHbie padoThI
JlabopaTtopHas pabora 3
OmnpeneneHne CKOPOCTH OCAKICHUS IIapO0OPa3HBIX YACTHIIL.
Tema 5.2. Copep:kanue y4eOHOIro MaTepuaJia
IMepememnBanue. ITpoueccsl nmepeMelIMBAHUA B NMUIIEBBLIX TEXHOJOTUsIX. ['omoreHusanus. Mexanuue-

OuncTka BO3ayXxa M npo-
MBIIILJIEHHBIX Ta30B.

cKoe nepeMenBanue. Memanku. Pacxos sHeprum npu MeXaHMYECKOM MepeMeInBaHUU.
HupkynsuuoHHOE, MOTOYHOE M MHEBMaTHYeCcKoe mepeMeninBanue. [lepemennBanue
chiyuux MatepuanoB. [Ipuniun paboThl U yCTPONHCTBO MEIIAJIOK i CMECHTENEH.

Kunaccudukauus npoueccoB 0OUYMCTKH BO3AyXa U ra3oB. MexaHudeckas OUYHCTKa ra-




30B. OTcToitHukH U GuiIbTpbl. LIUKIOHBI U THAPOUMKIOHB. PHUILTPOBAHHE I'a30B. Mo-
Kpasi OYMCTKA Ta30B. DJIEKTPOOUYUCTKA Ta30B. [IpuHIMI paboThl U yCTPOMCTBO ammapaToB
JUIS. OUMCTKH I'a30B.

IlpakTryeckune 3aHATHS

IIpakTnueckoe 3anstue 7
W3ydenune ycTpoHCTB JUIsl OYMCTKU BO3/lyXa U NPOMBIIIJICHHOTO rasa.

Pasnea 6. TenuioBble mpouecchl.

Tema 6.1.

OcHoBBI  TemJionepena-
yu. OCHOBHDbIE TEIJIOHO-
CHTEJIM M TeII000MeH-
Hble annapartel. Harpe-
BaHUe, OXJIa)KIeHHue, Ia-
cTepu3alnus, CTepHIn3a-
nus.

Conep:kaHue y4eOHOI0 MaTepuaJia

OcHoBbI Teruionepenauu. l[IpuMeHeHHe TEIUIOBBIX MPOIECCOB B MHIIEBBIX IPOU3-
BojcTBax. OcHoBHBIE MOHATHA. CriocoOBI MepeHoca TerIoThl. TernoBoe u3nydenue. Ter-
noBoi Oananc. OcHOBHOe ypaBHeHHe Temuonepenaun. Koadduiment remnonepenauu.
TennonpoBogHocTh. 3akoH Dypbe. Konpeknus. 3akon temnoornaun Hetorona. TenmoBoe
noxooue. Kpurepun termoBoro nogoous. TenmoBoe momodue B mporeccax TeIiooTaa-
4yu ¢ KoHJeHcauuen. [lepenaya tennoTsl uepe3 cTeHKy. Pacuér cpeaneit pa3HOCTH TemIe-

paryp.

Harpesanmue, oxsasxkaenue, nacrepuzanus, crepuinsanusa. OCHOBHbIE TEIJIOHOCUTEIN.
Knaccudukamnms TemmooOMeHHBIX anmaparoB. TermtooOMeHHbIE anmapaThl ¢ TpyOo4aTon 1
IUTOCKOM TOBEPXHOCThIO HarpeBa. Pacué€r TemnooOMEHHBIX anmapaToB. DIEKTPHUECKHE
HarpeBaTely, UX YCTPOMUCTBO M MPUHIMN AeicTBUA. OXnaxaeHue, xiaaonocurenu. [lacre-
pU3aLMs U CTEPUIIA3ALIUSL.

IlpakTryeckune 3aHATHS

[IpakTuueckoe 3anarue 8
Pacuer cpenHeil pa3HOCTH TeMIIepaTyp.

[IpakTuueckoe 3anarue 9
Pacuet kK0)KyXoTpyOHOT0 Ter1000MEeHHHKA.

JlabGopaTopHbie padoThl

JIaGoparopHas paboTa 4
Omnpenenenne kodphuimenTa Terionepeaavm.

Tema 6.2.
Boinapusanue.

Conep:xxanue y4eOHOro MaTepuaJia

BrinapuBanmne. OCHOBHbBIE CBEJICHUS IO BhIApMBaHUIO pacTBOpoB. [IpocTas BeImapka.
Pacuér npocroil BeIapku. MHOrokopIycHas Bblnapka. JIBuKyiias cuiia IpPOLECCOB
BbInapuBaHysl. OCHOBHBIE TUIIBI BBIMIAPHBIX aIIapaTroB. BelnapHble anmapaTsl ¢ TEIJIOBBIM
HAacOCOM.

IIpakTnyeckune 3aHATHS

[IpakTuueckoe 3ansarue 10




I/I3yquI/Ie OCHOBHBIX THIIOB BBITIAPHBIX allllapaTOB.

Tema 6.3. Copep:kanue y4e0OHOIro MaTepuaJia
Konaencamus. Konnencanus. O61acth MpUMEHEHUsI MPOIECCOB KOHeHCAIH. [I0BepXHOCTHAS KOH/ICH-
caist. Konpencatopsl cMmemenus. [lopsnok pacuéra NpoTUBOTOYHOIO KaCKaJIHOTO KOH-
JIEHCATOPA CMELLICHHUS.
IlpakTH4yecKkue 3aHATHSA
[Ipaktuueckoe 3anstue 11
H3ydyeHue yCTpOMCTB KOHAEHCATOPOB.
Tema 6.4. Coaep:xaHue y4eOHOro MaTepuaJia
XoJ10AWIbHBbIE XoJ1011/IbHBIE MPOLECChl B MHUIIEBbIX MPOM3BOACTBAX. T€OpETUUECKUE OCHOBBI MOITY-
NMpouecchl. YEeHHUsl UCKYCCTBEHHOI'O X0joza. XOJIOAWIbHbIE areHThl U UX cBoicTBa. Knaccudukanms

XOJIOOHUJIBHBIX MallluH. KOMHpGCCI/IOHHBIe XOJIOAUJIbHBIC MalllMHBI. A6COp6I_II/IOHHBIC,
OKCKTOPHBIC M TCPMOIJICKTPUICCKHUE XOJIOJUJIBHBIC MAIlIMHEI.

IIpakTHYecKHe 3aHATHSA

[IpakTuueckoe 3austue 12
N3yueHue cxem XOJI0IUIbHBIX MAIIWH.

Pazgen 7. MaccooOMeHHBI

€ IMPoIecChl.

Tema 7.1.

OcHoBBI  Maccomepena-
yid. TUnbl KOHTaKTHBIX
YCTPOICTB Maccoo0OMeH-
HBIX anmnapaTos.

Coaep:xaHue y4eOHOro MaTepuaJia

Maccoo0MeHHBbIe Npolecchl B MUIIEBBIX NPOM3BOACTBAX. J[BIKYILAs CUIa Maccoo0-
MEHHBIX MpoueccoB. OcHOBHOE ypaBHeHHe Maccomnepenaun. Koapduuuent macco-
nepenaun. Jud¢ysus. 3akon duka. Kospduunent monekynsapuoit auddysuu. Konsek-
TUBHBIN TIEpEHOC BemecTBa. J(narpamma paBHOBecus. MarepuanbHbIi OaaHc MaccooOMme-
Ha. YpaBHeHue paboueil muHuN. OcoOEHHOCTH MaccooOMeHa Ha TpaHuIe pasfena das.
3akon maccootnauu lllykapeBa. Bripaxkenne koa¢uiimeHToB Macconepeaaun yepes Ko-
3 PULHUEHTH MAaCCOOTIaul. AHAJIOTHSA B IEPEHOCE TEIUIOTHI M MACChI.

Omnpenenenune ko3¢ unmenta maccootnaun. CTpyKTypa U pacrpeesicHue BpeMEHHU TIpe-
ObIBaHuUs B anmapare. Mozenu ABUKEHUS TOTOKOB.

YcTpoiicTBO MacCcOOOMEHHBIX anmnaparoB. Anmnaparbl KOJIOHHOTO TUMHa. ['OpU30HTalb-
HbI€ M HAKJIOHHBIC aIllapaThl ¢ IEPEMEUINBAIOIIUMUA U TPAHCIOPTUPYIOIIUMHU yCTPOU-
ctBamu. Hacamounsie kosioHHbI. Tumnbl Hacanok. TapenbuaThie KOJOHHBI. CUTYaThIC, KO-
ITAYKOBBIC 1 KJIAIIAHHBIC TapeJIKI/I.

Tema 7.2.
AOcopOums.
AncopOuus.

Copep:kanue y4eOHOIro MaTepuaJia

Ab6copOuus B nuieBbIX Npou3BoacTBax. [IpaBuino ¢a3. PaBHoBecue npu abcopOmmu, 3a-
koH ['enpu. OOmee n napuuaabHOe aaBieHue. 3akoH JlambroHa. AGcopOepsl ¢ MexaHude-
CKHM TepeMEIINBaHUEM, TUICHOUYHBIA TpyOUaThlii M pacHbUIMTEIbHBIA abcopOep, abcopO-
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IOHMOHHAas KOJOHHA C IICCBJOOXMXKXCHHBIM CJIOEM, UX YCTpOﬁCTBO W IPpUHIAIL pa6OTLI. Pac-
4&T abcopOepoB.

AncopOuusi B NMMIIEBBLIX NMPOU3BOACTBaX. ANcopOeHThl. PaBHOBecue mpu aacopOuuu.
N3orepmbl copOruu. YCTpOCTBO M MPUHITUI pabOThI KOJIOHHOTO azcopOepa, HempephiB-
HOJICUCTBYIOILIETO YTOJIBHOTO a7icopOepa AyIsi OYMCTKH Ia30B, aacopoepa ¢ KHUISIIUM CIIOEM.
Pacuét ancop6epos.

HpaRaneCKne 3AHATUSA

[IpakTuueckoe 3anstue 13
N3ydenne ycTpoiicTB abcopOEpoB 1 a1copOESpPOB.

Tema 7.3.
DKCTpPaKUMS.

Copep:kaHue y4eOHOI0 MaTepuaJia

JKCTPaKIMs B MUIIEBBIX NPOoU3BoAcTBAX. OCOOEHHOCTH SKCTParupoBaHUs U3 TBEPIBIX
Tesl. PaBHOBecHe B Ipolieccax IKCTpakuuu. TpeyronbHas quarpaMMa. JKCTPaKTOphl epH-
OJIMYECKOT0 U HeNpepbIBHOTO JeicTBUsL. OHOCTYIIEHYaTOe dKCTparupoBaHue. MHOrocTy-
[IEHYaTO€ JKCTParupoOBAHHUE C IIEPEKPECTHBIM TOKOM JSKCTpareHra. MHOrocTyneH4aroe
IIPOTMBOTOYHOE DKCTparupoBanue. Pacuér skcTpakTopos.

IIpakTHYecKHe 3aHATHSA

[IpakTuueckoe 3anstue 14
W3ydeHne yCTpONCTB OKCTPAKTOPOB.

Tema 7.4.
Kpucranauzanus.

Copep:kaHue y4eOHOIr0 MaTepHuaJia

Kpucrannuzanusa B numieBsix npousBojacTtBax. Craguu kpucrawmizanud. Kunetnka kpu-
crayum3auuu. Kpucramimsaropsl. Pacuér kpucramums3aTopos.

Tema 7.5.
Ileperonka
U peKTH(UKALHA.

Coaep:xaHue y4eOHOro MaTepuaJia

Teopernyeckne ocHOBBI Neperonku, Kiaccudukanus OMHapHBIX cMecei.
TemneparypHas nuarpamma. PaBHoBecre OMHAPHBIX CMECEH.

IIpocrasi neperonka. Cxempl npocToil neperonku. /ledaermarop.

PexTudukanusa. Cxema pekTuUKAIIMOHHON yCTaHOBKH. PacdeT pekTuduKammoHHbIX
KOJIOHH JJIs pa3lelieHus OWHapHBIX cMeceid. PekTudukanms MHOTOKOMIIOHEHTHBIX CMe-
ceil.

HpaRaneCKne 3AHATUSA

[IpakTuueckoe 3austue 15
H3ydeHue yCTpoiCTB NPOCTON NEPETOHKH.

IIpakTnueckoe 3ansatue 16
N3yyenne ycTpoicTB peKTU(UKAIMOHHBIX KOJOHH.

Tema 7.6.
Cyuika.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Teoperuyeckue 0CHOBbI CymKH. [Ipoliecchl CylIku B MUIIEBBIX TPOU3BOACTBAX. BHbl
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CBsi3U Biaru ¢ marepuasioM. CBoiicTBa BIaXKHOTO BO3yXa, [-d- nuarpamma.

Kuneruka cymku. BnaronpoBogHOCTh U TEPMOBIIArONpoOBOAHOCTh. KpuBbIie CyIIKU U 2
KpUBBIE CKOPOCTH CYIIKH. YpaBHEHHE CKOPOCTH CymKH. IIpogosmkuTenbHOCTh cy-
IIWJIBHOTO MpOLEecca.
Cymmiaku. KoHBeKTHBHBIE, KOHIYKTHBHBIE U CyOIMMalMOHHBIE CyIIHIKH. CyIIKa TOKOM 2
BBICOKOM YacTOTHl U C MPUMEHEHHEM WH(pPAKpacHBIX JTy4dei. PacuéT KOHBEKTHUBHOI cy-
LIWJIKH.
IlpakTH4yecKkue 3aHATHA
[Mpaktuueckoe 3anstue 17 2
Wzyyenne quarpammsl I-d.
[MpakTryeckoe 3ansTue 18 2
H3ydyeHue yCTpOMCTB CYLIUIIOK.
JlaGopaTopHbie padoThI
JIabopatopHas pabora 5 4
N3yuenne nHppakpacHON CyIIKH.
KoHncyabTanuu 10
IIpomeskyTOUHAs aTTeCTALMS 18
Bcero 134

Jl1st XapaKTepUCTUKU YPOBHS OCBOEHUsI yueOHOI0 MaTeprasa UCIOIb3y0TCs ClIelyonue 0003HaueHus:
1. — o3HaKOMHTENbHBIH (y3HaBaHUE paHee U3YUEeHHBIX 00BEKTOB, CBOWCTB);
2. — penpoaAyKTHBHBIN (BBIIOIHEHHE ACATEILHOCTH MO 00pasily, HHCTPYKIMH WU MOl PYKOBOJICTBOM)
3. — IpOXYKTHUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BBIIIOJHEHUE AESITEIBHOCTH, PELICHNE TPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIN3ALIMY YYEBHOM JUCITATLIMHBI

3.1. TpeOoBaHMs K MUHMMAJIbHOMY MaTepPHAIbLHO-TEXHUYECKOMY olecneye-
HHIO

Ayn. 1314 KaGuHeT npoIieccoB U anmnapaToB

VYyebnas mebenp Ha 28 MOCAIOYHBIX MECT, pabouee MECTO MpenoaaBaTeis,
JIOCKa MeJoBas-2IT., TpuOyHa lmIT., rakaTHUANA 2MIT., mKad KHWKHBIA 2IIT.,
CTOJI MMOJ MPUOOPHI 3IIT., MJIAKATHl ¥ MAKEThl IO COOTBETCTBYIOIIUM JIUCITUTLIH -
HaM, TpadorpoekTop, cymuiabHbIN mKkad-1 mT.; PacceB mabopatopusrii PJI 4,
Buckosumerp poranmonnsiii bpykdunsaa DV2T, Ananuzarop BnaxHoct; MX-
50Lentpudyra madoparoprasl[JIH-16, AHanuTH4ecKkue SIECKTPOHHBIC BECHI
Pioneer ;Kommnerotep npenogasatens Lenovo Intel Core 13-2100 CPU 3.1GHz ¢
monuTopoM Acer V193; Ilpoexkrop SANYO c skpanom Media.

3.2. UudopmannonHoe odecrieueHre 00ydeHust
Ilepedyennb pexkomMeHayeMbIX y4eOHbIX U3anuidi, UHTEepHeT-pecypcoB, 1010JI-
HHUTEJILHOM JIUTEPATYPHI

KnurootecneueHHocTn
bubauorpaguueckoe onucanue N3IaAHNs OcHoBHas/ 1omno- Kon-Bo

(aBTOp, 3arJ1aBne,K1:)1JJIL[,chaec)To W TO M3IAHMS, | HUTEIbHAS M- | 61/[6..]1. DJIeKTPOH-

. CTP. TepaTypa CIIGIDY HbI€ pecypchl
Ilenesuna, JI. O. OCH 99
[Tpouieccer u anmapatsl : yaeOHuk / JI. @. [ene-
BuHa, H. W. [Tununenko. - U3a. 2-e, ucnp. -
Cankr-IletepOypr : Jlanb, 2020. - 330 c. -
(Cpennee npodeccrnoHaIbHOE 00pa30BaHUE).

He3auiona, A. H. OCH https://
[Tpoueccel u anmapaThl MUIIEBBIX POU3BOJICTB : urait.ru/
yueOnuk u npaktukyM st CI1O / ['mezaunoBa bcode/558188
A. . — 2-e uzn., nep. u gon — Mockaa :
IOpaiit, 2025. - 270 c.
KypoukuH, A. A. OCH https:/
O6opymoBaHHe MepepadaTHIBAIOIINX MPOH3- urait.ru/
BO/CTB. PacTtutenbHoe coipbe: yueOHuk aia CI1IO bcode/538721
/ Kypoukun A. A., lllabypona I'. B., baiikun C.
B., Kyxapes O. H. ; nox o6m. pen. Kypoukuna
A. A. — 2-e u3a., uchp. u gon. — Mocksa : 13-
natenbcTBO FOpaiT, 2024. — 446 c.
ITponecchl n annaparel GMOTEXHOIOIMH: (PEPMEH-IOI https://
TAIMOHHBIE aIllapaThl: YYEOHUK I CPETHETO urait.ru/bcode/
npodeccuoHaabHoro oopazosanust/ A.FO.Buna- 567769
poB [u 1p.]; mox penakuuein B.A.bpikoBa.— 2-¢
u3J1., nepepad. u non.— Mocksa: M3naTenbcTBo
IOpaiir, 2025.— 274c.— (Ilpodheccuonansrnoe
oOpazoBaHmue).

omesoii, E. I1. ITOIT https://
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https://urait.ru/bcode/563476
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/567769
https://urait.ru/bcode/567769
https://urait.ru/bcode/567769
https://urait.ru/bcode/538721
https://urait.ru/bcode/538721
https://urait.ru/bcode/538721
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/558188
https://urait.ru/bcode/558188
https://urait.ru/bcode/558188

TexHOMIOrHYECKOE 000PYI0BAHUE MUIIEBBIX
IPOM3BOJICTB. PacueTHBIN MpakTHKYM: y4eOHHK
st CI1O / Komwesoit E. I1. — 2-e uzn., ucnp. u
non. — Mockaa : FOpaiir, 2025. — 203 c.

urait.ru/
bcode/563476

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUITJINHBI

KoHTposab U oneHka pe3ysbTaToB OCBOCHUS yU€OHOUW MUCHIHUILIIUHBI OCYIIIe-
CTBJISICTCS TIPETIOIaBaTENIEM B MPOIIECCe MPOBEACHUS MPAKTUYECKUX 3aHITHI U Jia-
OOpaTOpHBIX pabOT TECTUPOBAHMS, 4 TAKKE BBHIITOIHEHNUS 00YYaIOIIUMUCS WH/IVBH-

JyaJIbHBIX 33/IaHUM.

Pes3yromamut 00yuenusn
(0oceoeHHbIe yMeHU, YC8OEHHblE 3HAHU)

@®opMbI U METOIbI KOHTPOJISI M OLIEHKH pe-
3yJIbTATOB 00Y4YeHUsI

YMeTh:

IMPOBOAMTL PaCYECThI IPOUCCCOB U aIllapaToB,

DKcrepTHasi OLEHKA BBINOJHEHUs MpaKTHye-
CKHUX U JJaOOpaTOpHBIX 3aJaHUN
TectupoBanue

BBI6I/IpaTL OINITUMAJIbHBIC YCJOBHA IIPOBCACHHUA
TEXHOJIOTHYCCKUX ITPOLCCCOB,

DKcnepTHasi OLIEHKAa BBINOJHEHUS MpPaKTHYe-
CKHMX 3aJJaHHI
TectupoBanue

BbIOMpaTh PaLMOHAIBHYI0 KOHCTPYKIHIO arla-
para,

DKCIepTHAs OIEHKAa BBITIOJIHEHUSI TIpaKTH4e-
CKHUX 3aJIaHUN
TectupoBanue

aHAJIM3UPOBATh YCIOBUS M PEXKUMBI pabOTHI
000pyToOBaHuUs.

3KCHepTHaH OIICHKA BBIIIOJITHCHUSA HpaKTqu-
CKUX 3aJaHui

3HaThb:
OCHOBHBIC 3aKOHBI MPOIECCOB MUIINEBOW TeXHO- | TecTupoBaHue
JIOTHH,
¢buznyeckue CBONCTBa Chipbsi u monydabpuka- | [Ipesenranus

TOB IMUIICBBLIX MPOU3BOACTB,

MCXAaHUYCCKUEC U THUAPABINYCCKUC TIPOLECCHI,
TEIJIOBBIE 1 MAaCCOOOMCHHBIE IMPOLECCChI,

DKcnepTHasi OLIEHKA BBINOJHEHUS MpPaKTHYe-
CKHX U JIJA0OPATOPHBIX 3aJIaHUM
TectupoBanue

5. OCOBEHHOCTH OCBOEHUSA JTUCHUIIVIMHBI 1J11 UHBAJIA-
A0B U JINIl C Or'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbS

OOyueHue JuI] C OTPAaHUYCHHBIMUA BO3MOKHOCTSIMU 3JI0POBbSI TIPH HEOOXO-
JIUMOCTH OCYIIECTBIISIETCSI HA OCHOBE aJJaTUPOBAHHON pabouelt mporpaMMsbl C UC-
MOJIb30BAaHUEM CIICIIMAIBHBIX METOJOB OOYYEHMS U TUJAKTUYECKUX MaTepUajoB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH MCUXO(DU3UIECKOTO PA3BUTHS, WHIUBUTY -
TBHBIX BO3MOXKHOCTEH M COCTOSIHHSI 3JI0POBBSI TAKUX oOydaronuxcs (oOydarorie-

rocs).
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https://urait.ru/bcode/563476
https://urait.ru/bcode/563476

B nensix ocBoeHus1 yueOHOM MporpaMMbl IUCHUIUIMHBI MHBAIMIAMU U JIMIIA-
MU C OTPaHUYEHHBIMH BO3MOXHOCTSMU 3710poBhs Komemk oOecneunBaer:

JUTSl THBAJIMIOB U JIUL C OTPaHUYEHHBIMHA BO3MOKHOCTSIMU 3/I0POBbS 1O 3pe-
HUIO: pPa3MEIEHHE B JIOCTYMHBIX JJIs1 00yYaromuXcsl, SIBISIIOLIUXCS CIETBIMU WU
C1a00BUIAIMMH, MECTaX U B aJJaTUPOBAHHON (hOopMe CpaBOYHON MHpOpMaLUU
O pacnucaHuu y4eOHBIX 3aHSITHI; IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIETO 00Y-
YaroueMycsi He0OXOAMMYIO TOMOIIb; BBIIYCK albTEPHATUBHBIX (POPMATOB METO-
JUYECKUX MaTepuanoB (KpYMHbINA MpUdT unu aynuodansl);

JUIS MHBAJIMJIOB M JIMIl C OIPAHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbsI IO
CIIyXy: HaJiJIeKaIUMU 3ByKOBBIMU CPEICTBAMU BOCIIPOM3BEICHIE HH(pOpMaLIY;

JUISI ’HBAJIMIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbBSI, UMEIO-
IIMX HapyIIEHHs ONOPHO-ABUIaTEIbHOIO ammapara: BO3MOKHOCTb OeCHpernsr-
CTBEHHOTI'O JIOCTYyTNa 00y4aromuXcsl B y4eOHbIE IOMEIICHUS, TyaJeTHbIe KOMHATHI U
Jpyrue MOMEIIEHUs, a TaK)Ke MpeObIBaHNE B YKA3aHHBIX TOMEIICHUSIX.

OOpa3oBanue 00y4YarOMUXCS ¢ OTPAHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBbBS
MO>KET OBITh OPraHW30BaHO KaK COBMECTHO C APYIMMH OOyYarOUIUMUCS, TaK U B
OTJIEJbHBIX IPyNIax WK B OTAEIbHBIX OPraHU3aUsX.
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