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1. TACHOPT IPOI'PAMMBI YYEBHOM JUCIUILIUHBI

Henpro ocBoennsa mucummuinabl OIL. 01 «IIpoueccel u anmapaTsl» SBISETCS
(opMupoBaHUE 3HAHUN, YMEHUN U HaBBIKOB, HEOOXOIUMBIX B MPO(ECCUOHATBHOU
JESTEIbBHOCTY B 0O0JIACTM  MUIIEBBIX  MPOU3BOJCTB, OCYLIECTBIIIEMBIX C
UCIIOJIb30BAaHUEM PA3JIMYHBIX MPOLECCOB M allaparoB, KOTOPBIE BXOAAT B COCTAB
COOTBETCTBYIOIIUX TEXHOJOTUYECKUX JIMHUM.

3ajaun AUCLUIUIMHBIL

- U3yYEHUE OCHOBHBIX NOHITHUHA, METOJIOB M CPEICTB IEpepabOTKU CBHIPbs U
IPOLYKTOB B PACCMATPUBAEMON TEXHOJIOITMYECKOW JIMHUMY;

- IpUOOpPETEHUE HABBIKOB B MPOBEJIECHUU TEXHOJOTHYECKHUX, SHEPTeTUUECKUX
(TerIOBBIX) M KOHCTPYKTHBHBIX pacueToB, CBS3aHHBIX C MPOEKTHPOBAHUEM
arraparos;

- IPUOOpPETEHHE HABBIKOB ONPEJEIEHUS ONTUMAIbHBIX MAapaMETPOB IMpoliecca
1 CIIOCOOOB UX JOCTIIKCHHS;

- TOJIyYE€HUE HABBIKOB PalOTHI C PA3NUYHBIMU HCTOYHMKAMU HH(OpMaluu,
aHaiM3a M 0000IIEHUS HEOOXOJMMBIX CBEJECHUN, CBS3aHHBIX C BBIOOPOM
paloOHaJIbHOIO THWIIA ammapara M C OCHOBHBIMM TpPEOOBaHUSMH IO  €r0
DKCIUTyaTalUH.

1.1 MecTo JMCHUNJIMHBI B CTPYKTYpe NPOrpaMMbl MOJArOTOBKH
cnenuaaucToB cpeanero 3seHa (IIIICC3)

Huciurnnaa «IIpoueccsl n annapartbl» BXOIWAT B COCTAB BAPUATUBHOM YacCTH
npo¢eccuoHaIbHOro yuyeOHoro nukia. [Ipu n3ydeHuHn AUCHUIUIMHBI WCHOJIB3YIOTCS
3HAHUSA W HABBIKH, MOJIYYEHHBIE B PaHEE OCBOCHHBIX MOAYJSAX MU AUCUUILIMHAX:
(du3nKa, XuMHs.

3HaHUs, YMEHUS U HABBIKY, [TOJIYYEHHBIE IPU OCBOCHUHN TaHHOM JUCLUILINHBL,
UCIOJIB3YIOTCS MpPU JajbHEHIIEeM HW3YYeHHH NpOo(EeCCHOHATBHBIX JUCUUIUIMH, a
TaK)K€ MPHU BBIMOJHEHUU BBITYCKHON KBATM(DUKAIMOHHOW paboThl, U B AaJIbHEHIIEH
npodeCCUOHANILHON JeATEIBHOCTH.

1.2. MecTo AUCUMIUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHoHAILHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI: JUCIUIUIMHA BXOJUT B COCTaB MPOheCCHOHAIBHOTO
UKJIa

1.3. Komnerenuun o0yuyawumuxcsi, popmupyemMbie B pe3ybTaTe 0CBOCHUS

AUCIUITIJINHBI «Hpoueccm n anmaparbsn»

B pe3ynbraTe OoCBOEHUS Yy4eOHOW AMCHUILIMHBI CTYACHT JOJDKEH 00jaaaTh
KOMITETEHIIUSMH, COOTBETCTBYIOIIMMHM OCHOBHBIM BHJaM MNpodeccuoHaabHOM
NESITSIIBHOCTH



Oo6mue xomnerennuu: OK 01.; OK 04.; OK 05.; OK 09.

OK 01. Beibupats criocoObl perieHus 3aiaad mpo(eccuoHanbHON eITeTbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

OK 04. DddhexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/IE

OK 05. OcymecTBiasiTh YCTHYIO M MHCbMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM si3bike Poccuiickoil ®enepauuu ¢ yd4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOTO KOHTEKCTA;

OK  09. [TIlonb3oBatbcsi  mpodecCHOHATBHOM  JOKyYMEHTAallued  Ha
TOCyIapCTBEHHOM U HHOCTPAHHOM SI3bIKaX.

B pe3yjIibTaTe OCBOCHUA IHUCHUIIIMHBI «HpOHGCCLI H allllapaTbD» CTYACHT
JOJIDKECH

3Hamo:

- OCHOBHBIC MPOIIECCHI M aIllapaThl MAIIEBOM MPOMBIIIUICHHOCTH, IIPUHITATT
paboThl 00OPYAOBAHMS;

- METOJIMKY pacyeTa aImapaToB IPH 33 JaHHBIX TEXHOJOTHICCKUX MapaMeTpax
mporiecca;

- OCHOBHBIC ITOHATHUS O MOJOONH (PU3NUCCKUX SABJICHUI, O TCOPHH TEILIO U
MacCcOOOMEHa;

- METOJIbl TPOEKTUPOBAHUS TEXHOJIOTHYECKHUX MPOIECCOB U aIlapaToB.
ymemby:

- ITOJIB30BATbHCA MCTOOJUYCCKHNMMU 141 HOPMAaTUBHBIMHU MaTrcpuaaiaMu,

TEXHUYECKUMHU YCJIOBHSIMU W CTaHJapTaMH NpH pacyeTe W MPOEKTUPOBAHUU
anmnaparos;

- TIPEACTABJISATH TyTH UHTEHCU(UKAIIUU TIPOIIECCOB U COBEPILICHCTBOBAHMUS
armnaparos.

14. PexoMeHnyemoe KOJIMYECTBO YaCOB HA OCBOEHNE MPOTrPAMMBbI
AUCHUILINHBI:
MaKCHUMaJIbHOU y4eOHOM Harpy3ku oOydaromierocs — 98 gacos,
B TOM YHCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs — 92 yaca;

IIpomexxyTouHas arrectauus — 6 4acos.



1. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCLUILIMHBI

1.1. O0bem y4yeOHOM JUCHUIIMHBI U BU/IbI y4eOHOH padoThI

Buna yueOHoii padoThl O0bem yacon
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 98
Oos3aTeqibHAs ayIMTOPHAsA yueOHasA Harpy3Ka (Bcero) 92
B TOM YHCJIE:
TEOPETHYECKOE O0yUeHHE 48
MPAKTUYECKUE 3AHATUSA 44
Kontpouns 6

Hrorosas arrecranus B (bopMe IK3ameHna




1.2. TemaTu4eckuii IVIaH U co/lepxaHue Y4eOHOM TUCHUIIMHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHbie U O0bem | Ypo- Koabt
pa3aesoB u NMPAKTH4YeCKUe padoThl, CAMOCTOSATEIbHAS 4acoB BeHb | KOMIIETEHIIUIA,
TeM padora 00y4aImuXxcs ocBoe | (popMuUpoOBaAHM
-HUSA 10 KOTOPbIX
crnocoocTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
Paznen Ne 1. OK 01; OK 04;
Ocuosnbre OK 05; OK 09.
M0JIOKEH U "
Hay4YHble  OCHOBBI
AMCUMILIUHBI
«IIpoueccnl u
annaparbl MUIIEBbIX
NMPOU3BOJCTBY.
Tema Ne 1.1. Oo6mmue | Conep:xxkanue yueOHOro MaTepuaJia:
3aKOHBI MUIIEBOM 1| 3aKOH COXpaHEHHUs MACChI U 3aKOH COXPAHEHUS SHEPTUU B CUCTEME.
TEXHOJIOTUM U TOJIOKCHUS 2| 3aKOH paBHOBECHSI CUCTEMBI. 3aKOH MEPEHOCa MAcChl M SHEPTUHU U 3aKOH JIBHKYILEH 2
TEOPHH MO 100U, CHJIBL. 2
3| [IpuHIMIT ONTUMU3ALMK TPOBEAEHUS Mpoliecca. HempeprIBHOCTH mporiecca.
4| HanmpaBiieHHOCTh 0OMEHUBAIOIINXCS TOTOKOB. OOHOBJICHHE MMOBEPXHOCTH KOHTAKTA
bas.
5| [IpuHIMI MacITaOHOTO TIEpPEeX0aa U MOJCTUPOBaHUs. Teopus momoous.
Knaccudukanus 0CHOBHBIX
MPOIIECCOB MUILIEBON TEXHOJOTHH.
Tema Ne 1.2. Csoiictso | Coaep:xxanue yueOHOro MaTepuaJia: OK 01; OK 04;
CBIpbsl,  MPOAYKTOB U 1| CTpyKTypHO-MEXaHUUYECKHE CBOMCTBA MAaTEPUAJIOB: IJIOTHOCTD, YIENbHbIN BEC, 4 2 lOK 05: OK 09.
noryhadpukaroB. OCHOBBI BSI3KOCTb.
PalMOHAIBHOIO 2| Terumodusznyeckue CBoCcTBa MaTepraioB. OU3NKO-XUMHUECKHUE CBOMCTBA
MOCTPOEHUS anmnapaTos. MAaTepuajioB.
3| TpeboBaHus, IpeabIBIsSEMbIC K aniaparaM. IproHOMETPHUECKHUE TPeOOBaHUS.

~




4/ TpeOoBaHUS TEXHUKE OE30MACHOCTH U MTOKapHOU Oe3omacHoCcTH. TpedoBaHus
MPOMBIIIICHHON
CaHMTapHH.
TpeGoBanusi, IpeIbsABIIEMbIE K MATEpHAaM, HAYIIMM Ha H3TOTOBJICHHE allllapaToB.
Pa3gen Ne 2. OK 01; OK 04;
MexaHHYecKHe OK 05; OK 09.
MPOLECChI.
Tema Ne 2.1. Usmenpuenue.| Coaep:xkanue yueOHOro MaTepuaJia:
1 | OcHoBHbIe OHSATHS. TeopeTHYECKHE OCHOBBI M3METbUYCHUS.
2 | Teopust usmenpuenus. Teopus Purtunrepa. Teopus B.JI. Kupninuesa.
3 | V3menpyaroriye anmaparbl: BaablloBas IpOOHIIKa, MOJOTKOBAs IPOOHIIKA,
pe3aTesbHbIE MAIHHBI,
[IEHTPOOEKHAS pe3aTeIbHas MallliHA, TEPOYHBIE MAIIMHBI, IAPOBasi MEJILHUIIA.
IIpakTuuyeckast padora Ne 1. Cocrasinenue cxem: «CrnocoObl M3MeNbYEHH», «AINAPaThl IS OK 01; OK 04;
U3MEJIBYCHUSY, OK 05; OK 09.
«BanbioBas apobuikay, «MomotkoBas ApobOuiikay, «Bumsl pe3ok», «llenTpobexHas
pe3aTciibHasd MalluHa»,
«Kaprodenerepkay, «IllapoBasi MeIbHULIAY.
Tema Ne 2.2. Coaep:kanme y4eOHOro MaTepuajia: OK 01; OK 04;
CoprupoBaHue. 1 | Uemu coptupoBanus OK 05; OK 09.
2 | Mexanundeckoe coptupoBanue. CHTOBOW aHAH3.
3 | Anmapatsl 1jist COPTUPOBAHUS: TUIOCKUE TPOXOTHI, KAYAIOIIUHACS TPOXOT (TPSACYH),
BUOPAIIMOHHBIH
rpoxoT, 6apabaHHbIM rpoXxoT, OypaT, TPUEPHI.
4 | Buasl COpTHPOBAHMS: THEBMATHYECKOE COPTHPOBAHUE, THPABINIECKOE
COPTHUPOBAaHWE, MATHUTHAS CeMapallis,  MarHWTHas  cemapanus, MarHUTHBINA
AIIEKTPOMATHUTHBIN CernapaTop.
IpakTuueckas padora Ne 2. OK 01; OK 04;
CocTaBUTh NPHHLIUIHAILHYIO CXEMY YCTPOMCTBA ISl COPTUPOBAHMS OK 05; OK 09.
Tema Ne 2.3. Conepsxanne y4eGHOro MaTepPHAJIA: OK 01; OK 04;
OGpaboTka 1 | OcHoBHbIE nOHATHS. OTHKATHE KUIKOCTH U3 TBEPIAOrO TEa. OK 05; OK 09.
MaTepralioB JIaBJICHUEM. 2 | DieMeHTHI TEOPHH TPOLIECCa OTHKATHS KHUIKOCTH U3 TBEPIOTO MaTrepraa JaBICHHEM.
3 | IIuexkoBsiii npecc. Banbpuossliii npecc. [TneBmaTnueckuit npecc. BuntoBoit
KOpP3MHOYHBIN Ipecc.
4 | dopMoBaHuE MJIACTUYECKOIO MaTepuana.




(DOpMOBOLIHBIe IIPECChI: HArHETAOUIUEC (bOpMOBO‘IHBIe IIPECCHI, IITHEKOBBIH pecC Ijia
HN3TOTOBJICHHUA
MaKapoH, MTaMITYIOIIKUC MPCCChI, MPOKATHIBAOIINC MAIIINHEI.

6| YIUIOTHEHHE CBIIy4ero MaTepuana: OpUKETHpOBaHHWE, KapyCelbHBIH Tpecc
MOCTYIATENbHBIM JABUKEHUEM ITyaHCOHA.
7| I'panynupoBaHue: MPECCOBOE TPAHYIMPOBAHHE, TPAHYIHPOBAHUE OKATHIBAEM,

JPaKUPOBOYHBIN
rpanyisTop. ['paHynupoBaHue MBUIEOOPA3HBIX BEIIECTB, PACTBOPOB U CYCIICH3HM B
JIMCIIEPCHBIX MOTOKAX.

Pa3zmen Ne 3.
I'mapomexanuveckue
npoIecchl.

OK 01; OK 04;
OK 05; OK 09.

Tema Ne 3.1. OcHOBBI
THJIPABIIMKH.

Conep:xanue yueOHOro Marepuasa:

1

I'unpocratuka. ['mapocratuyeckoe npaBneHue. (OCHOBHOE YypaBHEHHUE
THUAPOCTATHKH. CsoiicTBa

TUAPOCTATUYECKOTO JaBieHus. JlaBieHne Ha MIIOCKYIO CTeHKY. JlaBneHue Ha

KPUBOJIMHENHYIO CTEHKY.

FI/II[pOI[I/IHaMI/IKa. OCHOBHBIE TTOHSITHS TUAPOJUHAMHUKU, 3JICMCHTBI ITOTOKA XUJKOCTH.

Buasl nBrkeHne KUAKOCTH: YCTAHOBUBILIEECS U HEYCTaHOBUBILIEECS JIBUKCHHUE;
PaBHOMEPHOE U HE PaBHOMEPHOE JBUKEHHUE; IINIABHO U3MEHSIOLIEECS JBUKEHUE;
YpaBHEHUE HEPA3PBIBHOCTH ITOTOKA;

SHEepreTHUecKUi OajlaHC OTOKA; yeNbHAasl SHEPTUs KUAKOCTH; ypaBHeHUe bepHymn.

4

JlamuHapHBIN U TypOYIEHTHBIN pPEeXUMBI ABHKEHUS KUIKOCTH.

IIpakTHyeckast padora Ne 1.
CocrapneHue anmapaTypHOM CXeMbI ITpoliecca pa3ieNieHus ra30BbIX Cpell

OK 01; OK 04;
OK 05; OK 09.

IIpakTHyeckasi padoTa Ne 2.
Pacuer runpaBnnueckux COMpOTUBIICHUI

Tema Ne 3.2. Tlepemenienue
KUIOAKOCTHU U I'a30B.

Conep:kanue y4yeOHOro MaTrepuaJa:

1

Hacocsl: ocHOBHBIE ITapaMeTphl HACOCOB; KIIACCH(HUKAINS HACOCOB, 00bEMHBIC
HACOCHI; TIOPIIHEBBIE HACOCHI; ITyHKEPHBIE HACOCHI; POU3BOIUTEILHOCTh HACOCOB;
notpedIsieMasi MOIIIHOCTb; POTOPHBIE

HACOCHI; IIECTEPEHHBIE HACOCHI, BUHTOBBIE HACOCHI;, IEHTPOOEKHBIE HACOCHI;

Komnpeccopsl. LlenTpoOexHble KoMIpeccopsl U ra3oyBku. [lopiiHeBsie
KOMITPECCOPBI.

OK 01; OK 04;
OK 05; OK 09.




3| Bentunsaropsl. LleHTpoOexkHbIE BEHTUISATOPBI. OCEBbIC BEHTUISATOPBHI.
IIpakTHyeckas padora Ne 3. OK 01; OK 04;
CocraBieHHe CXeMbl HAaCOCOB, KOMITPECCOPOB, BEHTHIIATOPOB. OK 05; OK 09.
Tema Ne 3.3. Pasnencuue | Coaepsxanue y4eOHOro MaTepuaJsia: OK 01; OK 04;
KUJIKAX u ras3oBeix | 1| Knaccudukanys HeoZHOPOIHBIX CHCTEM M METOIOB MX paszaenchus. Knaccudukanus OK 05; OK 09.
HEOJHOPOJIHBIN CUCTEM. IIPOLIECCOB
pa3aelieHus HEOJJHOPOJHBIX CUCTEM.
2| Ocaxnenue. [lytu uaTeHCHUPUKAIIUN OTCTaNBaHUS. Y CTPONHCTBO OTCTOMHUKOB.
OcaxxaeHue moj aecTBueM neHTpodexHoi cuibl. ['uaponukionsl. Lentpudyra
HEIPEPBIBHOTO JIEUCTBHS OTCTOMHAs
ropusoHTanpHas mHekosas (HOI'I). Cenaparopsl. TapenbuaTsiii cenaparop.
3| @unbrpoBanue. Tumbl ¢unbTpoBaHus. Buasl QUIBTPYOIUX HEPEropooK.
Xapakrepuctuka ocagkoB. DUIbTpOBaHME IOJA JCUCTBUEM IEepenaja JdaBJICHHUS.
OuibTpbl NEPUOIUUECKOTO AeUCcTBUSA. DUIBTPBI HENPEPBIBHOTO AeHCTBUSA. OCHOBBI
pacuera ¢uiabTpoB. DuUIbTpOBaHWE TIOJ JCWCTBUEM IEHTPOOCIKHOW  CHIIBL
Llentpudyra c HOXEBBIM cheMOM ocanka. [logBecHass camopasrpyXKaromascs
neHTpudyra.
Ilentpudyra ¢ myabCUPYIOIIIM TOPITHEM.
4| MemOpanHbie Tipoliecchl. TeopeTudeckre OCHOBBI YIbTPaQIbTPOBAHUS U OOPATHOTO
ocmoca.
XapakTtepuctuka MeMOpaH. MemOpaHHbIe anmapaThl.
5| dnoTarusi.
6| OuncTka BO3yXa U MPOMBIIUICHHBIX Ta30B. OCa)k/IeHUE MbUIH MOJ] ICUCTBUEM CHUIIbI
TSAXKECTH.
OcaxieHue MbIJIeTa30BbIX HEOIHOPOIHBIX CUCTEM IO]] IEHCTBHUEM IIEHTPOOCKHOU
CHUJIBL.
7| Luxnonsl. batapeiiHble HIUKIOHBI.
8| ®unpTpoBaHue ra3oB. PUIBTPHI C MATKUMH HOPUCTHIMH NIeperopoaxkamMmu. OUnbTps ¢

MOJY’)KECTKUMU ~ (PUIBTPYIOUMMH ~ TieperopoakamMu. @DUIbTPel € KECTKUMHU
¢wibTpyromuMu  nieperopoakamMu. Mokpasi ounctka rasoB. Ckpy0bep Bentypu.
Ilennb1it npuTeyIOBUTENE. OYUCTKA BO3/1yXa U ra30B B MOJIE
JIEHCTBHSI DJIEKTpUUECKHUX CUl. TpyOuaThiil 31eKTpoUIBTP.

CamocTosiTeJIbHASI pa60Ta CTYAECHTOB:

10




IIpakTHyeckas padora Ne 4.
CocTaBiieHue Ta0JIMIBI HEOJTHOPOIHBIX CHCTEM B 3aBUCHMOCTH OT (PH3UYECKOT0 COCTOSIHUS (ha3.
CocTaBneHue cxeMm.

Tema Ne 3.4,
[TepememmBanue u
CMEIIMBaHHE.
IIceBmooxmxkeHue.

Conep:kanue y4yeOHOro MaTepuaJa:

1| OcHoBHble nousTH. [lepemennBanue B )xuakoil cpeae. Mexanuueckoe
HepeMeIlBaHue: JOMACTHbIE
MEIIAJIKH, Tpone/ulepHas Melllaika, TypOuHHas MellaJka.

2| BiusiHEE JOTIOJIHUTENBHBIX YCTPOWCTB Ha (POpMy IMOTOK KMIKOCTH B amraparax c
pasHbIMM Melankamu. Pacxol MOIIHOCTH INPU MEXAaHUYECKOM IIE€PEMEIIMBAHUU.
[upkynsanuonnoe nepememnBanue. llorounoe nepememmBanue. ITHeBmarnueckoe
nepemerinBanue. [IHeBMaTHueckoe mepeMelnBarollee ycTpoicTBo ¢ GapOorepoMm.
[IHeBMaTHYECKOE MEPEMEIINBAIOLIEE YCTPOMCTBO C

spiudrom. [THEBMaTHUECKOE YCTPOMCTBO C BO3AYXOPACIIPEACIUTEIIEM.

HEMOJIBUKHON KaMepoil.

3| CmemmBanue chimyunx MarepuanoB. CMecuTenn C BpalaroUleiicss KaMepou.

4| IlepemeninBaHye MIACTUYECKUX MATEPHAIIOB.

5 IIceBmooxmxkeHueE. OcHOBHBIC TTOKa3aTeIN ICCBJOOXKHMKCHHOTO CJ104.

CamocrosiTesbHast pab0oTa CTYyACHTOB:

IIpakTuyeckas padora

OK 01; OK 04;
OK 05; OK 09.

Pa3zngen Ne 4. TensioBbie
npoiecchl ¥ aNnaparsbl.

Tema Ne 4.1. OcHOBBI
teronepenayn. Harpesanue
U OXJIAKICHHUE.

Coneprxanue y4eGHOro MaTepuaJia:

1| OcHoBbl Temnonepeaaun. TenaonpoBoAHOCTh. 3akoH Dyprep. Temnonepenaya npu
€CTECTBCHHOM

KOHBEKIIWHU (ITPH HM3MEHEHUH arperaTHOTO COCTOSIHUS ). TermoBoe u3aydeHue.
OCHOBHOE ypaBHEHHE TEIIONEPeIauu.

2| Harpeanne wu  oxjaxjaeHue. Bwuabl TemoHOcWTened:  BOASHOW — map,
Oxnaxnenue. [Tactepuzanus u crepunnzanus.

]

OK 01; OK 04;
OK 05; OK 09.
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3

TennooOMeHHbIe anmapaThl. PexynepatuBHbIC (MTOBEPXHOCTHBIC) TEIJIOOOMEHHUKH.
KoxyxoTpyOHbIE TemmooOMeHHUKH. Pacuer KOXyXOoTpyOHOro TeII000OMEHHHUKA.
TenmooOMeHHMKM  THma  «Tpyda B TpyOe». IlorpyxHsile  3MEEeBUKOBBIC
Ter1oo0MeHHUKHU. CriipanbHbIe TeINI000MEeHHHKH. [ macTuHYaThIe
TEII000MEHHUKY. PereneparuBHbie TEIJI000MEHHUKM. CMecuTeIbHEIC
TeNnI000MeHHUKN. KOHIEHCAaTOOTBOJUHMKH.

IIpakTHyeckas padora Ne 1. OK 01; OK 04;
PacyeT TeMIiepaTypHOro Haropa Ul pasjiMuHbIX ciydaeB Termiooomena. Onpenenenue OK 05; OK 09.
TEIJIOBOI
Harpy3Ky U OBEPXHOCTH TEIJIOOOMEHHOTO arnmnapara
Tema Ne 4.2. Conepsxanne y4eGHOI0 MaTEpPHAJIA: OK 01; OK 04;
BrlnapuBanue. 1 | OcHoBHbIe noHATHA. CIOCOOBI BBITAPUBAHUSL. OK 05; OK 09.
2 | BeimapHble amnmapaTbl: BBIIAPHOM amnmapaT ¢ HapoBbIM O0OTPEBOM, BBHINAPHOI
anmapaT co CBOOOJHOW ULUpPKYJsALMEH, BBIIApHOW ammapar ¢ eCTECTBEHHOM
LUUPKYJSAIUEH, BBIMAPHOW ammapar ¢ LEeHTPAIbHON IHUPKYISILHOHHOW TpPyOKOH,
BBIIIAPHOM ammapar ¢ BBIHECEHHOM TIPEIOIIMK KaMepoW, BBIIAPHOW  ammapar ¢
[IPUHYIATEIBHON LUPKYJISLUEH, IUICHOYHBIM BBIIIAPHOW allapar, BbIIAPHOU
anmapar co
cBOOOIHO Na/IaloeH TJIEHKOH.
3 | Beimmapusle yctaHoBku. OpHOKOpIycHas BbIIapHas YycTaHOBKa. Pacuer
BBIIIAPHOTO ammapara.
MarepuanbHsiii 0ananc. TemmoBoit 6ananc. OnpeneneHne MOBEpXHOCTH
TEII000MEHa.
4 | MHOrOKOpITYCHBIE BbIMapHbIE YCTAaHOBKU. MHOTOKOPITYCHAsl BbIIIapHasi YCTAHOBKA C
NPSIMOTOYHBIM ~ NUTaHHEM.  MHOrOKOpIycHasi  BblIIapHas  YCTaHOBKa  C
MPOTUBOTOYHBIM MHUTaHHWEM. BpimapHas ycTaHOBKAa C NapajyieIbHBIM IUTAHUEM.
Br160p uncna kopmycoB. BrinapHasi ycTaHOBKA € TEIIOBBIM
HacocoM. BrlmapHo# annapar ¢ napoCTpyMHBIM HHKEKTOPOM.
CamocTtosiTelbHasi padoTa CTYAEeHTOB
IMpaxTuyeckas paora Ne 2. OK 01; OK 04;
CocTaBrieHHE CXeM BBITIAPHBIX alllapaToB. OK 05; OK 09.
Tema Ne 4.3, Conep:xanue yueOHOro Marepuasa:
Konnencanus. 1 | IToBepxHOCTHas KOHJeHCalus. PacueT Kox)KyxoTpyOHOTO KOHAEeHcaTopa. TermnoBoi
OasaHc.
2 | Konpencanus cmerenus. Pacuer 6apoMeTpruuecKkoro KOHAEHCaTOPA.
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CamocTtosiTesibHast pa00Ta CTYAEHTOB:

IIpakTHyeckas padora

Tema Ne 4.4, Conep:kanme y4e0HOro MaTepuasa; OK 01; OK 04;
XO0NoANIbHEIE TPOLECCHI. 1 | TeopeTnueckue OCHOBEI IIOTYYEHHUS UCKYCCTBEHHOTO XOJI0/IA. OK 05; OK 09.
2 | XonoauibHbBIE areHThl ¥ UX CBOMCTBA. XJIaJOHOCUTEIH.
3 | Kimaccudukanust XonoamipbHbIX MauH. KoMnpeccnoHHbIE X0I0IUIbHBIE MAIIIUHBI.
Hukn unaeanbHOU
KOMIIPECCUOHHOW XOJIOJUIBHOM MalUHbL. LMK HeMCTBUTENBHON
KOMIIPECCUOHHOM XOJIOIUIIBbHOMN
MAaIlIUHbI.
4 | YcTpOoHCTBO MapOBBIX KOMIIPECCHOHHBIX XOJIOMIBHBIX YCTaHOBOK. AOCOPOLIMOHHbBIE
XOJIOJIUJIbHBIC
MauHbl. [1apo3KeKTOpHBIE X0I0IUJIbHBIC MAIIMHBI.
CamocrosiTeqibHAas padoTa CTYAEHTOB
[IpopaboTka KOHCIIEKTa.
IIpakTHyeckas padoTa
Pa3zmes Ne 5.
MaccooOMeHHBbI€e TIPOIECCHI
W annaparbl. OK 01; OK 04,
Tema Ne 5.1. Teopernyeckue | Comepaxanue y4eOHOro MarepuaJa: OK 05; OK 09.

OCHOBBI TIpoIIecca
Maccormnepenadu. AGcopOous

1 | Macconepenaua. Kunerrnka macconepenauu. MaTtepuaibHblii 6anaHc
MaccOOOMEHHBIX IpoleccoB. [IBuxkymias cuna maccooOMeHa. OCHOBHOE ypaBHEHHE
Macconepenadn. MexaHu3M mpoliecca
Macconepeaym.

2 | Monexkynspras aud¢dysus. 3axkon Duxa. KoupektuBHas auddysus.
3akon llykapesa. Tepmonuddysus. Kpurepun moao0us
JU(PPY3MOHHBIX TPOLECCOB. 3aBHCUMOCTBMEXY KOAPPHUIIMEHTOM
Maccomnepenayu u Maccootiadu. MaccooOmeH ¢ TBepAoi (a3oil.

3 | ®usuueckre OCHOBHI nporecca abcopbumu. PaBHOBecue Mexy hazamu. 3akoH

reHpu. Beibop abcopOenTa. MarepuanbHhblil Oananc abcopobuuu. Kuneruka nponecca
abcop6uuu. IlpuHnMIUaNBEHBIE
cXeMbl abcopOIuu.
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4 | Hacamounsie abcopOepsl. bapoorakubie abcopOeHThl. KosloHHA C cUTYaThIMU
tapenkamu. Pacuet abcopOepoB. Pacuer Hacagounbsix abcopbepon. Pacuer
Tapenp4aTeix abcopoepon. OnpeneneHue

TreOMETPUUECKUX Pa3MEepPOB TapeIbuaThiX a0COpOEPOB.

CamocTrosiTeqibHAsi paGoTa CTYAEHTOB

IpakTuyeckas padora Ne 1. OK 01; OK 04;
CocTaBlicHHE CXEM. OK 05; OK 09.
Tema Ne 5.2. AncopOuust. Conep:kanme y4e0HOro MaTepuaja; OK 01; OK 04;
ITeperonka u pextuduranus. | 1 | OcHOBHbIE HOHATUS. XapaKTEPUCTHKA HEKOTOPHIX Hambojee MIUPOKO OK 05; OK 09.
PacpoCTpaHEHHBIX
ancopOentoB. CBolicTBa ancopOEHTOB. AKTHBHOCTH aicopOeHTOB. JlecopOuus.
MarepuajibHbII
Oananc agcopOumu. JIBrKyIpecs cuiia aacopoumuu. Macconepeaada mpy aacopOonum.
2 | Pacuer ancop6epoB. loHOOOMEHHBIE TPOLIECCHI.
3 | TeopeTrueckre OCHOBBI MPOIIECCa NMEPETOHKH. M aeanbHbie cMecH. PeanbHble cMecn
(pactBopbl). Temneparypnas quarpamma. [Ipocras neperonka. CioxkHas NepPeroHKa
(pextudukarus). Ilpomecc pextudukanuu. TemmoBoit Oamanc. I[Iporeccs,
IPOTEKAIONIME Ha TApPENKaX B PEKTH(HKAMOHHON
KOJIOHHE.
4 | PexTH(HKaIMOHHBIE KOJOHHBL. KonoHHa ucTOmEeHUs. MUHUMYM (IerMbl.
5 | PexTu(uKanMoHHbIE anmaparsl. Tapenbuarsie anmnaparhl, KOINadKoBbIE allapaThl,
[IPOBAJIbHBIN
pelIeTYaThIi annapar.
6 | OnpenencHre OCHOBHBIX KOHCTPYKTHBHBIX Pa3sMEPOB  PEKTH(HKAIUOHHBIX
KOJIOHH. Cxembl
peKTU(PUKAIMOHHBIX annaparos. [IyTH MHTeHCH(DHKALUK IEPETOHKH 1
peKTU(UKALINY.
IIpakTHyeckas padoTa
Tema Ne 5.3. DKcTpakius. Conep:xkanue y4e0HOro MaTepuaa: OK 01; OK 04;
Cymika. 1 | DKCTparupoBaHUe B CUCTEME «TBEPJIOE TENO - KUAKOCTEY. CKOPOCTH mpoiiecca OK 05; OK 09.

SKCTpaKLH.
OKCTpaklUs B CUCTEME OKUIKOCTh-KHAKOCTbY.

2 | Hepxomstop (nuddyszop). JlenTouHsbli 3KcTpakTOp. KOMOHHBINH SKCTpaKTOP.
HakioHHBIN IIHEKOBBIH




AKCTPAKTOp. MarepHualibHbINi OanaHc IKCTpakTopa. TermoBoi 6ananc KCTpaKTopa.

Kuakre 53KCTpakTOpbl: KOJOHHBIE KUJIKOCTHBIE 3KCTPAKTOPBI,
paclbUINTENbHBIN 3KCTPAKTOP,
HACAJOYHBIA 3KCTPAKTOp, IIOJOYHBIM HKCTPAKTOP, TapeENbYaThlii HSKCTPAKTOP,

Cymka. Cratuka cymkd. Bunbl cBsizu Biaru ¢ marepuaioM. CBOWCTBa BJIAXKHOTO
Bo3ayxa. M300paxkeHre OCHOBHBIX MPOIIECCOB M3MEHEHHUS COCTOSIHUS Bo3ayxa Ha I —
X JuarpaMMme BIaXHOro Bo3ayxa. Kwunermka cymku. CBOMCTBO CYIIKH.
MarepuanbHbiii 0anaHc cymuiaok. TeruioBod Oamanc cymwiok. BapuanT cymiku c
MIPOMEXKYTOUHBIM TOA0rPeBOM Bo3ayxa. Cymimiiku. KoHBEKTUBHBIE
cyuriiki. Konraktaele cymunku. CrienuanbHble CIOCO0bI CYIIKH.

CamocrosiTeqibHAs padoTa CTYAEHTOB

I[IpakTHyeckas padora

Tema Ne 5.4. Coaeprxanue y4eOHOro MmaTepuaJa: 4
Kpucramnmszamnus. 1 |(OcHoBHble noHsTHS. CTaTuka KpucTayu3anuu. KuHetnka kpucTamin3aium.
2 | MarepuanbHblii  Oananc  kpuctaimzanuu. TemoBoit  OamaHc
Kkpuctaymzanui. CrocoObl
KpUCTAJIIIU3ALMH.
3 | Kpucramnuzaropsl: BakyyM-ammapaT C T[OJBECHOM Tperoleid KaMmepow,
KPHUCTAJIIIN3aTOP C MCKYCCTBEHHBIM OXJIAXKACHUEM, KPUCTAIIIU3ATOP C
TICEBJI00KMKEHHBIM CIIOEM.
CamocTrosiTeibHasi paboTa CTYAEeHTOB -
IIpakTHyeckas padoTa -
JK3aMeH
Hror 92

OK 01; OK 04;
OK 05; OK 09.

Jist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepHalla HCIOIb3YIOTCS CIeaytole 0003HaueHus:

1.— o3HaKOMUTENbHBIN (Y3HABaHHE paHee U3YyUeHHbIX 0ObEKTOB, CBOMCTB);

2 —penpoyKTUBHBIH (BBINOJIHEHHE JAESITEIBHOCTH MO 00pa3ily, HHCTPYKIIMH WM TIOJ] PyKOBOJICTBOM)
3.-IPOIyKTUBHBIN (INIAHUPOBAHHUE U CAMOCTOSATEIBHOE BBIIIOJIHEHUE JIETEIbHOCTH, PeLICHHE IPOOIEMHBIX 3a1a4)
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2. YCJIOBUSA PEAJIN3AIIUM YYEBHOM JUCIHUILIUHBI

3.1. TpeboBaHKsI K MUHUMAJLHOMY MaTePUAJIbLHO-TEXHUYECKOMY
o0ecreyeHNIO0

Peanuzauus yueOHOW AUCHUIUIMHBL TpeOyeT HalIW4yus Y4eOHOro
kabuHeta «IIporeccsl u anmapaThl MUIIEBBIX TPOU3BOJICTBY

O6opynoBanne yueOHOTO KaOMHETA:
- IOCAI0YHBIE MECTA MO KOJUYECTBY 00YUaIOITNXCS;
- paboyee MeCTO MPENOIaBaATENS;

Texnuueckue cpeacTsa 00ydeHUs:
- KOMITBIOTEP C JIMIIEH3UOHHBIM MPOrPaMMHBIM 00ECIIEUYEHUEM U
MYJbTUMEINA TPOEKTOP

3.2. UnpopmannonHoe odecnieueHue 00yueHuUs
Ilepedyenb pekomMeHayeMbIX yueOHbIX u3aannil, UnTepHer-

pecypcoB, 10MOJTHUTENbHO JIUTEPATYPbI

OcHoBHas JuTeparypa:
1. JIykmanoBa, A. JI. IIponeccel u annaparsl XUMUYECKOW T€XHOJOTHUU. [IpuMeps! u
3amauu : yuebHoe nocodue s cno / A. JI. JIlykmanoBa. — 3-e usg., crep. — CaHKT-
[lerepbypr : Jlamp, 2023. — 64 c. — ISBN 978-5-507-46343-5. — TekcT :
ANEKTPOHHBIN // JlaHb : »SJeKTpoHHO-OMOnMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/306803.

2. PazakoB, M. A. Ilporiecchl u anmaparbl MUIIEBLIX MPOU3BOACTB. JIabopaTopHbIi
NpakTUKyM : ydyeOHoe mocobue mnsa crno / M. A. PazakoB. — Cankr-IlerepOypr :
Jlanb, 2024. — 68 c. — ISBN 978-5-507-49069-1. — TekcT : 3neKkTpoHHbIH // JlaHb :

ANEeKTpOHHO-O0nbOmMoTeuHas cuctema. — URL: https://e.lanbook.com/book/405425

JlonosiHUTEILHASA JMTEpaTypAa:
1. AnrunoBa, JI. B. TexHomoruss u o0opyaoBaHHE NPOU3BOACTBA Koibac u
nonydadbpukatoB [DNeKTpOHHBIN pecypc] : yueObHoe nmocooue / JI. B. Antunona, .

H. Tonmeruaa, A. A. Kanaues. — Cankt-IlerepOypr : TMUOPJI, 2012. — 596 c. —
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https://e.lanbook.com/book/405425

Pexxum nocryna: https://e.lanbook.com/book/4880#book name.

3.4. [lepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 OCBOEHUSA TUCHHUILINHBI

Kpome TOro, mpu u3y4yeHUH AUCHUIUIMHBI CTYIEHTHI MOTYT TMOJIb30BaThCs
cienyrouumMu HTEepHET-pecypcamu:
1. MuHHUCTEPCTBO CEJIbCKOTO XO35IUCTBA PO.-
mcx.ru
2. Elibrary. ru (PUHILI)- nayunas smektpoHHas OuOiamorexka. — Mockga, 2000.
http://elibrary.ru
3. Muposas mudposas 6udbauoreka - https://www.wdl.org/ru/country/RU/
4. Hayunas oubnamoreka MI'Y umenu M.B. JlomoHocoBa - http://nbmgu.ru/
5. Poccuiickas rocynapcTBeHHas OnbanoTeka - rsl.ru
6. becrimatHass  snmexkTpoHHas OmOnamoTeka - EaMHOE  OKHO — JIocTyma K
o0OpazoBaTenabHbIM pecypceam - http://window.edu.ru/

bubanoreynnie cucTemMsl,
HCIoJib3yeMblie B yueOHOM npouecce Jarectanckoro F'AY
(moctyn 0e3 OorpaHWYEHUs YKCJIA MOJIH30BATENCH )

Haumenosanue [Ipunann | Apnpec caiita HaumenoBanue opranuzanuu-
AIEKTPOHHO- €XKHOCTb BIIAJIEIIbIIA, PEKBU3UTHI
OuOIMOTEYHOM JIOTOBOPA HA UCIIOJIb30BAaHUE
cuctemsl (ObC)
2 3 4 S
Hoctyn ctopoHH | http://e.Janbook. | OOO «13gaTenncTBO JlaHb)
KOJUIEKIUSIM At com Cankr-IletepOypr
«Ennnas JInnen3nonHeii 10roBop Ne
npodeccoHaIbHAS 385 ot 06.03.2023r.
0a3a 3HaHUM IS c 15.04.2023r. o 14.04.2024r.

arpapHbIX By30B -
U3 narenscTBo Jlanp
« OBC» DOBC Jlaun

Polpred.com ctopoHH | http://polpred.co | OOO «Ilonmnpen cripaBOYHUKNY
st m Coraamenue ot 05.12.2017T.
0e3 orpaHu4YeHHs] BpEMEHHU.
DIEeKTPOHHO- ctopoHH | http://e.lanbook. | OOO «M3narensctBoO JIaHb»
OubmoTeuHast S5t com Cankr-IletepOypr lorosop oT
cucrema 09.07.2013r.
«M3gaTenbeTBO 0e3 orpaHUYCHUS] BPEMEHU
Jlaub» (Kypnaisr)
DJIEKTPOHHO- ctopoHH | http://e.lanbook. | OOO «M3marensctBO JIaHb»
OubMoTeuHast SISt com Canxkr-IletepOypr Joroop Ne
cucTemMa p 91 or 09.07.2018r.
«31aTenbeTBO 0e3 orpaHU4YeHHs] BpeMEHU
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Jlanp» (KOHCOpPLUYM
CETEBBIX

AIEKTPOHHBIX

OMOJIMOTEK)

9BbC «¥Opaii» ctopoHH | http://www.bibli | OOO «tOpaiit» JJlorosop Ne 35

St o-online.ru/ ot 12.12.2017r. k pazneny

«JlerennapHpie KHUTH» 0e3
OTPAaHUYCHHS BPEMCHHU

ObC ®I'BOY BO ctopoHH | http://lib.klgtu.r | ®I'BOY BO

KanuuuHrpaackoro s u/jirbis2 Kanununrpaackoro I'TY

I'TY JIuuen3nonueiii Jorosop Ne 01-

«PBI00X035IMCTBEHHO 308-2021/06 ot 09.04.2021

¢ o0pa3oBaHuE»

C 01.06.2021 6e3 orpaHu4eHUs
BpPEMEHH.
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