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1. TACIHOPT IPOI'PAMMBI YYEFHOM JUCIUILINHBI

Henpto ocBoennsa maucummuinabl OIl. 01 «IIpoueccel u anmapaTbl» SBISETCS
dbopMUpoBaHNE 3HAHWW, YMEHUNW U HABBIKOB, HEOOXOIMMBIX B MPO(ecCHOHATBHOM
NEeATENbHOCTH B OOJACTM  MMILEBBIX  MPOU3BOJCTB, OCYLIECTBISIEMBIX C
HCIIOJIBb30BAaHNUEM DPA3JIMYHBIX IPOLECCOB M anmaparoB, KOTOPBIE BXOIAT B COCTaB
COOTBETCTBYIOIINX TEXHOJOTUYECKUX JIMHUM.

3ajaun AUCLUIUIMHBIL

- M3y4YEHUE OCHOBHBIX MOHATHUN, METOJIOB M CPEICTB NEpepabOoTKU CHIPbS U
IIPOAYKTOB B PACCMATPUBAEMOM TEXHOJIOTUYECKON JINHUH;

- IpUOOpPETEHUE HABHIKOB B MPOBEICHUU TEXHOJOTHYECKHUX, SHEPTeTUUECKUX
(TEmJIOBBIX) M KOHCTPYKTHBHBIX pPAacye€TOB, CBS3aHHBIX C IPOECKTUPOBAHHEM
anmaparos;

- IpuoOpETEeHNE HABBIKOB ONPEEIIEHUSI ONTUMAJIBHBIX IapaMeTpOB Ipoliecca
U CIOCOO0B UX JOCTUKECHMUS,

- TMOJIyYEHUE HABBIKOB palbOThI C pa3IMYHBIMU HCTOYHMKAMH HH(MOpManuw,
aHanu3za M 0000HIEHMS HEOOXOJUMBIX CBEIEHUM, CBSI3aHHBIX C BBIOOPOM
palMOHAJIBHOIO THUMNA ammapata M C OCHOBHBIMM TpEOOBAHHSMHU IO €ro
JKCILTyaTalUH.

1.1 MecTO AUCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOJATOTOBKHU
cnenuaaucToB cpeanero 3seHa (IIIICC3)

Hucunmmna «lIpoueccel u anmaparb» BXOAWT B COCTAB BAPUATHBHOM 4YacTH
poQecCHOHANbHOTO y4eOHoro nukia. [lpu u3ydeHnn AUCHUIUIMHBI UCTIOIB3YIOTCS
3HAHUSA W HABBIKH, MOJIYYEHHBIE B PaHEE OCBOCHHBIX MOAYJSAX M AUCUUILIMHAX:
bu3uKa, XUMHUSL.

3HaHUs, YMEHUS U HABBIKH, MTOJYYEHHbIE IPU OCBOCHUHU TaHHOW JUCHUIUINHBL,
UCIIOJIB3YIOTCSA TPH JajJbHEUIIEM HU3Y4YeHUH MNpodecCUOHANbHBIX AMCLMIUIMH, a
TaK)Xe MPHU BBINOJHEHNUN BBITYCKHON KBaJM(PUKAIMOHHOW padOThl, U B AaJIbHEHILIEH
poeCCUOHATILHOM eI TEIbHOCTH.

1.2. MecTro UCHUIUVIMHBI B  CTPYKType OCHOBHOH NPOo(ecCHOHATbHOMI
o0pa3oBaTeJIbHOM NMPOrpaMMbl: JUCIUILIMHA BXOJUT B COCTaB MPOQPECCHOHATBLHOTO
LMKJIA

1.3. Komnerenuuu odyuyawuiuxcsi, popmupyembie B pe3yjibTaTe 0CBOEHUSA
aucuniuebl «Ilpouecchl U annmapaTsl »



B pesynbTaTe ocBoeHUs nuciuIuMHb «IIporieccer n anmapaTeDy CTYACHT

JTOJKEH

3HaAmMb:

- OCHOBHBIE MPOIIECCHI U aIMapaThl MUIIEBON MPOMBIIIICHHOCTH, TIPUHITUTI
paboThl 000PYIOBAHUS;

- METOAMKY pacueTa anmnaparoB P 3aJJaHHBIX TEXHOJOTHUYECKHUX MTapamMeTpax
nporecca;

- OCHOBHBIC TTOHATHUSA O MOA00UH (PU3NIECKUX SBICHUMN, O TEOPUH TEILJIO U
MaccoOOMEHa;

- METOJIbI IPOCKTUPOBAHUS TEXHOJIOTHICCKUX IMPOIICCCOB U aIapaToB.

ymemb.

- TOJBb30BAaThCSI  METOAUYCCKMMH W HOPMATHBHBIMH  MaTepUajlaMH,
TEXHUYECKUMH YCIOBHSMHU M CTaHAApTaMU TIPH pacdyeTe W MPOCKTUPOBAHUU
anmaparTos;

- MPEJCTaBIIATh MyTH HHTEHCU(PUKAIIUU ITPOIIECCOB U COBEPIIICHCTBOBAHUS
arraparos.

B pe3synbrare ocBoenus aucuuiuivisl [Iponeccel u anmapatel Ha ocHoBe PI'OC
CIIO no cnemuansHOocTH 19.02.12 TexHOJOTHS MPOAYKTOB MUTAHUS YKUBOTHOTO
IIPOUCXOKICHUS .

[IpodeccnonanbHpie KOMIETEHIUN:

[1K 2.1.KoHTponb KauecTBa ChIpbs U M0y (HhaOprUKaToOB

IIK 3.1.KonTponr kadecTBa CBHIpbSI UM  BCIIOMOTATEIbHBIX MAaTEpPHUAJIOB,
noinygadbprkaToB U TOTOBOM MPOIYKIMHU TPU MPOU3BOJCTBE KOJIOACHBIX U KOIMUEHBIX
HU3CIUI.

[IK 3.4.06ecneunBaTh pabOTy TEXHOJOTHMYECKOT0 000PYIOBaHUS ISl MPOU3BOJCTBA
KOJIOACHBIX M3/EIHI, KOMMYEHbIX U3/1eNIUi U 1101y (haOpHKaTOB.

[1K 4.4.KoHTpoab X0/1a U OIIEHKA PE3YIHTATOB BBHIMOJIHEHUS pa00OT UCTIOTHUTEISIMU
OO0mue KOMNETCHIHMMN!

OK 1. [ToHuMAaTh CYIIHOCTh U COIMAIIBHYIO 3HAUMMOCTb CBOEH Oy TyIIei
npodeccun, MposiBISATh K HeW YCTOMYMBBIA HHTEPEC.
OK2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBLHOCTD, OMPEAEIATh METOAbI U

CIOCOObI BBIMOJHEHUS MPO(PECCHOHATBHBIX 3a]1a4, OLICHUBATh UX
2 PEKTUBHOCTh U KA4€CTBO.

OK 3. | Pemarb npo0seMsbl, OLIEHUBATh PUCKHU U IPUHUMATH PEIICHUS B
HECTaHAAPTHBIX CUTYAIUsX.

OK 4. | OcymiecTBisATh MOUCK, aHATU3 U OIICHKY MH(GOpMAIIIH, HEOOXOIUMO
JUTSI TIOCTAHOBKH U PEIIeHUs MpodecCuOHATBHBIX 33/1ad,
MPOQeCCHOHATIEHOTO U JIMYHOCTHOTO Pa3BUTHAL.

OK 5. | Ucnons3oBaTh HHPOPMAITMOHHO — KOMMYHHUKAITMOHHBIE TEXHOJIOTUHU
JUTsI COBEPIIIEHCTBOBAHUS MPOPECCHOHAIBHOMN JESITETHHOCTH.
OK 6. PaboTath B KOJIJIEKTHBE M KOMaH i€, 00CCIICYMBaTh €€ CIUIOUCHUE,

3¢ pexTUBHO 00LIATHCS C KOJJIETaMHU, PYKOBOJCTBOM, MOTPEOUTEIISIMH.




OK 7.

CtaBuTh 11€J11, MOTUBUPOBATH JESITEIILHOCTh OAYMHEHHBIX,
OpraHU30BbIBATh U KOHTPOJIUPOBAThH UX PAOOTY C MPUHSATHUEM Ha ceOs
OTBETCTBEHHOCTH 32 PE3YyJIbTaT BbINOJHEHHUS 3aJaHHUM.

OK 8. | CaMoCTOSTENBHO ONPENEIATh 3aa4u MPOGECCUOHAIBHOTO U
JUYHOCTHOT'O Pa3BUTHSI, 3aHUMATHCS CaMOOOPa30BaAHUEM, OCO3HAHHO
IUTAHUPOBATH MOBBIIICHHE KBaTU(DUKAIIH.

OK 9. | BeITh TOTOBBIM K CMEHE TEXHOJIOTHI B PO(heCCHOHATBLHOM

ACATCIBHOCTH.




1.4. PexomenayemMoe KOJIMYECTBO YaCOB HA 0CBOEHHE NPOrPaMMBI
AUCUHUITUHBI
MaKCHUMaJIbHOM y4eOHOM Harpy3ku oOydaromierocs - 165 gacos,
B TOM YHCIIE:
00s13aTeNTbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs- 110 yacos;

caMOCTOSITeNIbHOM paboThl oOyuarorierocs — 55 yaca.



1. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUTLIIVMHBI

1.1. O0beM y4eOHOM NMCHUIJIMHBI M BUIbI Y4eOHOH padoThI

Bun yueOHo# padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM M CIUIIIHHbI 98

B T.4. B (popMe NPAKTHYECKOH MOAT0TOBKH 6
BT. 4.:

TEOPETHYECKOE 00yUeHre 48

MPAKTUYECKHUE 3aHATHUS 44

Hrorosas arrecranus B GopMe IK3ameHa 3




1.2. TemaTu4ecKuii IVIaH U coepKaHUe YUeOHOH TUCIIUNIMHBI

HaumeHnoBaHMe pa3ieiioB U Copepxxanue yqyeOHOIro MaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, O0bem | Ypos
TeM caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB eHb
oCcBOe
HHA
1 2 3 4

Pa3zgen Ne 1. OcHOBHEIE
MOJI0KEeHUS] U HAy4YHbIe
OCHOBBI I CUMILIMHBI
«IIpouecchl M anmaparbl
NHIIEBBIX NPOU3BOJCTBY.
Tema Ne 1.1. O6wmue 3akonsl | Coaep:xanue yueOHOro MaTepuasa:
IUIIEBOM  TexHojoruu  u | 1) 3aKOH cOXpaHEHHUs MacChl U 3aKOH COXPaHEHUS! JHEPTUU B CUCTEME.
HOJIOKEHUS TEOPUU OJ00Ms. | 2| 3aKOH PaBHOBECHS CUCTEMBI. 3aKOH IEPEHOCA MACChl M SHEPTHU U 3aKOH JBIIKYIICH CHIIBIL.

3| [MpuHIMI onTHMH3AIMH ITPOBEICHUS Tporecca. HempephIBHOCTE TIpoIiecca. 2 2

4/ HanpaBneHHOCTh 0OMEHHUBAIOIIUXCS MTOTOKOB. OOHOBIIEHHE TOBEPXHOCTH KOHTaKTa (as.

5 IIpunmmn macmTabHOTO TIepexoaa U MoaeaupoBanus. Teopus momobus. Kiaccudukanmst OCHOBHBIX

MIPOIIECCOB MUIIEBON TEXHOIOTHH.
Tema Ne 1.2. Csoiicteo | Conepskanue y4e0HOIo marepuaJa:
CBIpbS, MIPOJYKTOB u | 1] CTpyKTypHO-MEXaHHUYECKHE CBONCTBA MAaTEPHAJIOB: TUIOTHOCTb, YACIbHBIN BEC, BI3KOCTD. 2 2
nonypadbpukatoB.  OcHoBbl | 2 Terodusnueckue cBoiicTBa MaTepranoB. OU3NKO-XMMHUYECKHE CBOWCTBA MaTEPUAIOB.
palnMoHanbHOro MOoCTpoeHus | 3 TpeboBaHus, MpeABABIsIEMbIE K anmapaTaM. JproHOMETPHUECKUE TPeOOBAHMUS.
anmnaparos. 4 TpeGoBaHMs TeXHUKE O€30IACHOCTHU U MOXKapHOI Oe30macHocTH. TpeGoBaHUS MPOMBIIUIEHHON
CaHUTapUH.

5| TpeGoBanusi, IpeAbABIsIEMbIE K MaTepHaliaM, HIYIIUM Ha U3TOTOBJICHUE allapaToB.
Paznes Ne 2.
MexaHu4YecKHe Npouecchl.
Tema Ne 2.1. 3menbueHue. Conep:xanue yueOHOro MaTepuasa: 2 2

1| OcHOBHBIE TOHATHA. TeOpeTI/I‘—IeCKI/IC OCHOBBI U3MCIIBYCHNA.

2| Teopus uzmenvuenus. Teopust Purtunrepa. Teopust B.JI. Kupninuesa.

3| M3menpuaromiye anmapaTsl: BaJIblIOBas APOOHIIKA, MOJIOTKOBAs IPOOMIIKA, pe3aTelbHbIe MAIIHBI,
LEHTpOoOeKHas pe3aTesibHasi MallliHa, TEPOYHbIE MAIIUHBI, IIIAPOBasi MEJLHUIIA.
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[pakTuyeckass padora Ne 1. CocraBienue cxeMm: «CriocoObl U3MENBUYCHUS», «AMMAPATHI I U3MEIBUYCHHUS, 3
«BanbuoBas npobuika», «MonoTkoBas ApoOuika», «Bumbsl pe3ok», «lleHTpoOexkHas pe3aTenbHas MallHHa,
«Kaprogenerepkay, «I1lapoBas MeabHHUIIAY.
Tema Ne 2.2. CoprupoBanue. | Coneps:xkaHnue yueOHOIro MmaTepuaJa: 2
1| Henu coptupoBanus
2 | Mexanndeckoe coptupoBanue. CHTOBOW aHAJU3.
3| AnmapaTsl AJi1 COPTUPOBAHUSA: MJIOCKUE IPOXOTHI, KAYAIOIIUNUCS TPOXOT (TPSICYH), BUOPAILIMOHHBIIH
rpoxot, 6apabaHHbBIN TPOXOT, OypaT, TPUEPHI.
4| Bujbl COPTUPOBAHHUS: ITHEBMATHYECKOE COPTHPOBAHKE, THAPABINUYECKOE COPTUPOBAHKE, MATHUTHAS
cermapanusi, MarHuTHas Cenapanusi, MarHUTHBIA CenapaTtop ¢  MOCTOSIHHBIM — MAarHuTOM,
9JIEKTPOMArHUTHBIN cenaparop.
IpakTuyeckast pagora Ne 2. 3
CocTaBUTh NPUHLIUIIHAIBHYIO CXEMY YCTPOUCTBA J1JIs1 COPTUPOBAHUS
Tema Ne 2.3. O6padorka | Conepxanue yueOHOro Marepuaja: 2

MaTCpHraJIOB JaBJICHUCM.

1| OcHoBHbIe oHdgTHS. OTXKATHE KHUIAKOCTH U3 TBCPAOI'o TCa.

DeMEHTEI TCOPHHU IIpOoLCCCa OTKATHUA KUAKOCTH U3 TBEPAOI0O MaTCpualia NaBJICHUCM.

2
3 | LlIrexoBsIit mpecc. Banbmoselii ipecc. [THeBMaTHyeckuii npecc. BUHTOBON KOP3WHOYHBIN ITpecC.
4 | ®opMoBaHHeE MJIACTUUECKOI0 MaTepuaia.
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5 (DOpMOBOLIHBIe IIPECChI: HArHECTAOUIUEe (bOpMOBOLIHBIe IIpECCHI, IITHEKOBBIH IMpECC AJid U3roTOBJICHUA
MaKapoH, MTaMITYIOIIUC MPCCChI, TPOKATHIBAOIIIUC MAIIINHEI.

6| YIuloTHEeHHe  CBIIy4ero Marepuajna: OpHKETUPOBAHHE, KapyCelbHBIM IIpecc C  BO3BPATHO-
[OCTYNATEIbHbIM JBUKEHUEM ITyaHCOHA.

\l

['panynupoBaHue: TPECCOBOE TpaHYJIUPOBAHUE, TPAHYJIUPOBAHUE OKaThIBACM, APAKUPOBOUHBIN
rpanynarop. ['paHynupoBaHue MbUIEOOPA3HBIX BEUIECTB, PACTBOPOB U CYCIIEH3MI B IMCIIEPCHBIX
MOTOKAaX.

Paznmen Ne 3.
I'mapomexanuyeckue
NMpoIecchl.

Tema Ne 3.1. OcHOBEI
TUPABIIUKU.

Conep:xaHue y4eOHOro MaTepuaJia:

1| M'mapocratuka. ['mapocratmdeckoe naBineHue. OCHOBHOE ypaBHEHHE THapocTaTuku. CBoCTBa
TUAPOCTATUYECKOTO AaBjieHus. JlaBieHne Ha INIOCKYIO CTeHKY. JlaBjeHue Ha KpUBOJIUHEHHYIO CTEHKY.

2 FI/IIlpOZII/IHaMI/IKa. OCHOBHBIE TTOHSITHS THAPOJAMHAMUKHU, BJICMCHTHI ITOTOKA JKUIAKOCTH.

3| Bubl ABHKEHUE KHUIKOCTH: YCTAHOBHUBIIICECS M HEYCTAHOBHUBIIICECS JIBIKCHHE; PABHOMEPHOC U HE
PaBHOMEPHOE ABMKECHUE; IIJIABHO U3MEHSIOIIEECS JBUKCHUE; YPABHEHUE HEPA3PBIBHOCTH MTOTOKA;
SHEPreTUUYECKH OamaHc MOTOKA; yaeabHask YHEPT Ul )KUJIKOCTH; ypaBHEeHUE bepHyIu.

4| JlamuHapHBII U TypOYJICHTHBIN PEKUMBI JBUKCHUS KUIKOCTH.

IIpakTuyeckas padora Ne 1.
CocraBiieHne annapaTypHOU cxeMbl IIpolecca pa3IeIeHNs ra30BbIX Cpe

IIpakTHyeckast paGora Ne 2.
Pacuer runpaBnnyecKkux COMpOTUBICHUIN

Tema Ne 3.2. Tlepemenienue
KUJKOCTHU U Ta30B.

Conep:xaHue y4eGHOro MaTepuaJia:

1| Hacocel: 0OCHOBHBIE napaMeTpbl HACOCOB; KJ'IaCCI/I(I)I/IKaL[I/ISI HaCcoCOB, 00BEMHEIC HACOCBI; ITIOPIIHECBBIC
HACOCHI; IINTYHKCPHBIC HACOCHI; ITPOU3BOAUTCIIBHOCTE HACOCOB, HOTpe6J'I$I€Ma${ MOITHOCTb, POTOPHBLIC
HACOChI; MICCTCPCHHBIC HACOCHI; BUHTOBBLIC HACOCHI, IIGHTpO6€)KHBI€ HaCOCHBI,

2 KOMHpGCCOpH. HeHTp06C)KHBIC KOMITPECCOPHBI U I'a301yBKH. HOpH_IHeBBIe KOMITPECCOPHI.

3| Bertumsaropsr. LleHTpoOekHbIe BEHTUIATOPEI. OCeBBIE BEHTUIISITOPEI.

IIpakTHyeckast padora Ne 3.
CocTtaBieHune cxeMbl HACOCOB, KOMIIPECCOPOB, BEHTHIISITOPOB.

Tema Ne 3.3. PaspencHue
KUJKUX u ra3oBbIX
HEOJHOPOJIHBIN CUCTEM.

Conep:xaHue y4eOHOT0 MaTepHAaJa:

1 KJ'IE[CCI/I(bI/IKaI_[I/I}I HCOAHOPOJHBIX CUCTCM U METOAO0B UX PA3CIICHUA. KHaCCH(bHKaHHH nponeccoB
pa3acICHUA HEOAHOPOAHBIX CUCTCM.
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Ocaxpaenue. [lytu nHTEeHCHpUKAIIMKM OTCTAaUBAaHMS. Y CTPOMCTBO OTCTOMHUKOB. Oca)KeHHe 0T
neiictBueM neHTpobexHoi cuibl. ['unponukinonsl. LlenTpudyra HenpepsIBHOTO JeHCTBUS OTCTONHAS
ropusonTtanbHas mHekoBas (HOI'LL). Cenaparopsi. TapenbuaTsiii cenaparop.

QunpTpoBanue. Tumbl GuIbTpoBaHUSA. BUabl GUIBTPYIOMMX MEPEropoaoK. XapaKTePUCTUKA OCAIKOB.
QOwIbTpOBaHKE NOA NEHCTBUEM Nepenana nasiacHus. OUiabTpbl NepuOINYECKOro NeHCcTBUSA. PUIBTPHI
HENpepbIBHOTO JeiicTBUsA. OCHOBBI pacueta GuiIbTpoB. OHIBTPOBAHHE MO ICHCTBUEM LIEHTPOOESKHOM
cuibl. LlenTpudyra ¢ HoXxeBbIM cheMOM ocazika. [logBecHas camopasrpy:xaromascs LeHTpudyra.
LlenTpudyra ¢ myIbCUPYIOIIMM HOPIIHEM.

Mewmb6panHsbIe nporecchl. TeopeTnyeckue OCHOBBI YIIbTpadIbTPOBAHUS U 0OPaTHOIO OCMOCa.
XapaktepucTuka MeMOpaH. MeMOpaHHbIE anmapaThl.

dnoranus.

Oumncrka BO31yXa U MIPOMBIIIJICHHBIX I'da30B. OC&)KI[GHI/IG MBIIN IO ASUCTBUEM CHUJIBI TSXKECTH.
OC&)KI[GHI/IG NbIICTA30BbIX HCOAHOPOAHBIX CUCTEM 11O/ JeUCTBUEM HeHTpO6e)KHOﬁ CHJIBI.

[Muknonsl. barapeiiHbie [TUKIOHBI.

@wibTpoBanue ra3oB. GUIBTPBI ¢ MATKMMH TOPUCTBIMU NIEPEropoakaMyu. OUIBTPBI C MOIYKECTKUMU
¢unbTpyromuMy neperopoakaMu. OUIbTphI ¢ KECTKUMH (QUIBTPYIOIIMMU Neperopoakamu. Mokpas
ouncTtka ra3o. Ckpy06ep Benrypu. [lennslit nsuieynoBurens. O4ncTKa BO3/1yXa U ra3oB B IOJIE
JeMCTBUS SNIEKTPUUYECKUX CUil. TpyOuartslil anekTpoduisTp.

CamocTosiTe/IbHasI paGoTa CTYEHTOB:

[ToaroToBUTH COOOIIEHUE HA OIHY U3 IEPEUUCIEHHBIX TEM:
- Ckpy00ep Benrypu

- IIeHHBI NBLICYIOBUTEND.

IIpakTHyeckast padora Ne 4. 3
Cocrasiienne Ta6J'II/II_II>I HCOAHOPOAHBIX CUCTEM B 3aBUCUMOCTHU OT (1)I/I3I/I‘ICCKOFO COCTOsIHHUA (1)33. CocraBiienne
CXEM.
Tema Ne 3.4. Conep:xanue yueOHOro Matepuasa: 2
[TepememuBanue u 1| OcHoBuble nousaTus. [lepememnBanue B )XKuUAKOHN cpeae. MexaHuueckoe rnepemMeninBanme: JOnacTHbIe
CMEUIUBaHUE. MEMIANIKH, TIPOTIeIUIEpHAst MelIallka, TypOMHHAs MEeIIaKa.
[IceBnooxuxeHue. 2| BausiHue JOMOJHHUTENBHBIX YCTPOMCTB Ha (OpMYy IMOTOK >KHIKOCTH B alapatax ¢ pPa3HBIMH

MemankamMu. Pacxoa  MOIIHOCTM TpHM  MEXaHWYeCKOM ImepememuBaHuM. L{upkynsuuoHHOe
nepememmBanue. [lotouHoe mepememmBanue. [THeBMaTndeckoe nepememmBanue. [IHeBMaTHUeckoe
nepeMelInBalolee ycTpoiicTBo ¢ OapooTepoM. [THeBMaTHUECKOE TEPEMENINBAIOLIEE YCTPOUCTBO C
spaudrom. [THeBMaTHyeCcKoe YCTPOMCTBO ¢ BO3AYXOPACHPEICTUTENEM.
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3| CmemmBanue cpimyynx MarepuaioB. CmecuTenu ¢ Bpamawomeiics kamepoil. Cmecurenu ¢
HEMOJIBUKHOM KaMepoil.

4| IlepemeninBaHye IIACTUYECKUX MAaTEPUAIIOB.

5 HCGBI[OO}KI/I)KGHI/IC. OcCHOBHBIE ITOKa3aTeIn IICEBJOOXKHMKXCHHOT'O CJ104.

CamocTtosiTeqibHasi pa0oTa CTYAEHTOB:
[IpopaboTKa KOHCIIEKTA.

IIpakTHyeckas padora

Pa3zgen Ne 4. TenioBbie
NMPoecchl ¥ annaparhl.

Tema Ne 4.1. OcHOBBI
remonepenayn. Harpesanue
U OXJIQXKJICHHE.

Conep:xanue yueOHOIro MaTepuasa:

1| OcuoBsl Temnonepenayu. TemnonpoBogHocTh. 3akoH Dypwep. Temnonepeaaya npu eCTECTBEHHON
KOHBEKIUHU (ITPH U3MEHEHUH arperaTHoro cocTosiHus). TernoBoe u3nydeHue. OCHOBHOE YpaBHEHUE
TEIUIONEpeIauH.

2| HarpeBanue u©  oxJakaeHWe. Buabl TeIIOHOCHTENCH: BOASHOW map, ropsiyas — BOJA.
BoicokoreMnieparypuble opranundeckue terioHocutrenu (BOT). HarpeBanue BOASHBIM IapoM.
Oxnaxnenue. [Tactepusanus u crepunnsanus.

3| TemmooOMeHHbIe ammapathl. PekynepaTuBHbie (IIOBEPXHOCTHBIC) TEIIOOOMEHHUKH. K0oXyXoTpyOHBIE
TEII00OMEHHUKU. Pacuer KoxyXoTpyOHOro TeriooOMeHHHKA. TernaooOMeHHMKH Tuma «Tpyda B
TpyOe». [lorpyxHbie 3MeeBUKOBBIE TeIII000MeHHUKH. CriupaibHbIe TeIUI00OMEHHUKH. [ImacTnH4aTeie
TEINIOOOMEHHUKU.  PereHepaTuBHBbIE  TEINIOOOMEHHUKH.  CMeCUTENbHBIE  TEMIOOOMEHHUKH.
KOH/1IeHCaTOOTBOTUMKH.
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CamocrosiTesibHast pab0oTa CTYACHTOB:

[IpopaboTaTh KOHCIIEKT.

[ToAroToBUTH COOOIIEHUE HA OJIHY U3 TIEPEUHCICHHBIX TEM:
- OCHOBBI TEILJIONIEpENAYY,

- KOHBEKTUBHBIN TEr1000MeH B 0fHO(a3HOM cpejie;

- IPOLECCHl KOH/ICHCAIIMU U KUTICHNUS,

- TUIIBI TETUIOOOMEHHBIX aIlapaToB, MPUMEHIEMBIX B MUIIEBON MPOMBIIIICHHOCTH U 00IIECTBEHHOM
MUTAaHUU

IIpakTHyeckast padora Ne 1.
Pacuer TemneparypHoro Hamopa /sl pa3IMyHbIX cly4aeB TerooomMena. OnpenenaeHue TerioBoi
Harpy3Kd ¥ TOBEPXHOCTH TEIUIOOOMEHHOTO amnmapara

Tema Ne 4.2.
Beinapusanue.

ConeprxaHue y4eGHOro MaTepuaJia:

1 ‘ OcHoBubIe TOHATHS. CITOCOOBI BbITTapUBaHUs.
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Beinaphble anmapaTsl: BBIIAPHOH anmapaT ¢ HapoBBIM 000TPEBOM, BBIIAPHOW ammapar co cBOOOJHOM
LUPKYJISIUEH, BBIIAPHOM ammapar ¢ €CTECTBEHHOM LMPKYJISALMEH, BBIIAPHOW anmnapar ¢ UeHTPaJIbHOU
HUPKYJISIIMOHHOW TpPYyOKOM, BBIMAPHON ammapar ¢ BBIHECEHHOM TpErONIUi KaMmepol, BbIMapHON
anmnapar ¢ IPUHYIUTEIbHON LUPKYJSALHUEH, IIJICHOYHBIM BBIIAPHOM amnmapar, BBIIAPHOW armapar co
cBOOOIHO Na/Ial0IEH TUIEHKOM.

Boeimnapubeie ycraHoBkHM. OJHOKOpIyCHasi BbIIIapHas YCTaHOBKA. Pacuer BbIMapHOro ammapara.
MarepuanpHbiii 6ananc. TernoBoi 6ananc. OnpenencHe MOBEPXHOCTH TEIIO0OMEHa.

MHOroKOpIyCHbIE BBIIapHbIE YCTAaHOBKM. MHOTOKOpIyCHasl BbIIIapHas YCTAHOBKA C MPSMOTOYHBIM
NUTaHUEM. MHOIOKOpIyCHasi BblAapHas YCTAaHOBKAa C IPOTHBOTOYHBIM NHUTAaHHWEM. BplnapHas
YCTaHOBKa € MapaulebHbIM MUTaHueM. BriOop uncna koprycoB. BeimapHas ycTaHOBKa € TEIIOBBIM
HacocoM. BrlmapHo# annapar ¢ napoCcTpyilHbIM HHXXEKTOPOM.

CamocrosiTeqibHAas padoTa CTYIEHTOB
[TpopaboTka KOHCTIEKTa

IIpakTuyeckas padora Ne 2.
CocTaBiieHHE CXeM BBITIAPHBIX allapaToB.

Tema Ne 4.3.
Konnencanus.

Conep:xanue y4eOHOro MaTepuaJia:

1

[ToBepxHOCTHas KOHAEHCAIUs. Pacyer KoxKyxoTpyOHOTO KOHAeHcaTopa. TemmoBoi OanaHc.

2

KOHI[CHCEII_II/ISI cMmenieHus. Pacuer 6apOMeTpI/I‘leCKOFO KOHACHCATOpPA.

CamocrosiTeibHAas padoTa CTYAEHTOB:

IIpakTHyeckas padora

Tema Ne 4.4.
XO0JI0IUIBHBIE POLECCHI.

Conep:xaHue y4eOHOTO MaTepHAaJa:

1| Teopernyeckue OCHOBBI MOJIYUYEHHUSI UCKYCCTBEHHOT'O XOJI0/a.

2 | XOoJoguIIbHEIE aT€HTHI U UX CBOMCTBA. XJIaJIOHOCUTEIH.

3 | Knaccudukanus xonoauibHbIX MauH. KoMmpeccrnoHHbIe X0MOAMIbHbIE MalTUHbL. LUK uaeanbHON
KOMIIPECCUOHHON XOJIOAUJIBHONM MalluHbl. LUK JEHCTBUTENBHON KOMIIPECCHOHHOW XOJIOIMIBHOU
MAaIITUHEI.

4 | YcTpoiCTBO MapOBBIX KOMIIPECCUOHHBIX XOJIOIMIBHBIX YCTAHOBOK. AOCOPOIIMOHHBIE XOJIOUIbHBIC

MallluHBbI. HapOB)KCKTOpHI)IG XOJIOAUJIBHBIC MAallTUHBI.

CamocTrosiTeqibHasi paboTa CTYAeHTOB
[IpopaboTKa KOHCIEKTA.

IIpakTHyeckast padora

Pa3znen Ne 5.
MaccooOMeHHBbIE IPOLECChI
H anmnaparbl.
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Tema Ne 5.1. Teoperuueckue
OCHOBHI IpoIriecca
Maccomnepenauu. AocopOorus

Conep:xanue yueOHOro MaTepuasa:

1 | Macconepenaua. Kuneruka macconepenaun. MarepualibHblil OajiaHC MacCOOOMEHHBIX MPOIIECCOB.
JBuxymias cuna maccooOMena. OCHOBHOE ypaBHEHHE Maccorepenadn. MexaHu3M mporecca
Maccorepeiayu.

2 | MonekynsipHas  aup¢ys3us.  3akoH Duxa. KouektuBHas auddysus. 3axon Illykapesa.
Tepmonuddys3usa. Kpurepun monobus aud@dy3uOHHBIX TPOIECCOB. 3aBHCHUMOCTh  MEXIY
K03 PHIMEHTOM Maccolepeiaud U MaccooTaun. MaccooOMeH ¢ TBepoi (hazoii.

3 | dusnueckue OCHOBBI Mpoliecca abcopOuun. PaBHoBecue Mexny da3amu. 3akoH reHpu. Beioop
abcopbOenrta. Matepuansubiii 6ananc abcopounu. Kunernka npouecca abcopOuun. [IpuniunuanbsHbie
cXeMbI abcopOIHH.

4 | Hacamounsie abcopOepsl. bapboraxkubie abcopOeHThI. KoIOHHA ¢ cuTYaThiMU TapesikaMu. Pacuer
abcopOepoB. Pacuer Hacagounbix abcopbepoB. Pacuet TapenbuaThix abcopOepoB. Onpenenenue
TCOMETPHUUCCKUX Pa3MEPOB TapebuaThiX aOCOPOEPOB.

CamocTrosiTeqibHasi paboTa CTYAeHTOB

[TpopaboTka KOHCTIEKTa

[ToAroTOBUTE PE3CHTALINIO HA OJTHY U3 TICPEUUCICHHBIX TEM:

- MEXaHU3M Maccollepeiayu;

- OCHOBHBIE 3aKOHBI MAaCCOTIEPEIAYH;

- anmapatrypHoe oopmileHHe IPOIECCOB aOCOPOLIMU U a1cOpOIUY;

- CYIIIHOCTh M Ha3Hau€HUE MpoIlecca IKCTParupoBaHUs

- u3uvecKre OCHOBBI, MATEPUANIBHBIN U TEIJIOBOM OajaHC MPOIIECCOB KPUCTATUIU3AIMH U PACTBOPEHUSI.

IIpakTHyeckast padora Ne 1.
CocTaBiieHHE CXEM.

Tema Ne 5.2. AncopOrust.
[leperonka u pekTuduxarus.

Conep:xaHue y4eGHOro MaTepuaJia:

1 | OcHoBHblE TOHATHS. XapaKTePUCTHKAa HEKOTOpPBIX Hambojee IMIHUPOKO PacHpOCTPaHEHHBIX
aacopOenToB. CBolicTBa aJaCcOpOEHTOB. AKTHBHOCTH aJicopOeHTOB. [lecopbuus. MarepuanbHblil

6anaHc agcopbumu. JBrxymuecs cuia ajgcopOoruu. Macconepenaya npu ajcopOouuu.

2 | Pacuer ancopOepoB. loHOOOMEHHBIE TPOIIECCHI.

3 | Teopernueckre OCHOBBI Mpollecca TeperoHku. MaecampHble cmecH. PeanbHble cMecH (pacTBOPHI).
Temnepatypuast auarpamma. [Ipocras meperonka. CroxHas meperonka (pextudukanus). [Iporecc
pextudukanun. TermoBoit 6ananc. [Iporeccsl, mpoTeKarIMe Ha TapeaKax B peKTH(HUKAITMOHHON
KOJIOHHE.

4 | PextudukannoHHbie KoMoHHBL. KonoHnHa uctomenus. MUHUMYM (IerMbl.
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5 | Pextudukanuonnsie anmnapatsl. TapenbyaThie anmaparsl, KOJMAYKOBbIEC allllapaThl, IPOBATbHBIHI
pelieTyaThii anmnapar.

6 | OnpeneneHre OCHOBHBIX KOHCTPYKTHBHBIX Pa3MEpPOB PEKTH(PHUKAIMOHHBIX KOJIOHH. (CXeMbl
pekTH(PHUKAIMOHHBIX anmnaparoB. [TyTn HHTEHCUUKAIIMK IEPETrOHKU U PEKTH()HUKALINY.

CamocrosiTejbHasi paboTa CTY/IeHTOB. 1 3
[IpopaboTKa KOHCIIEKTA.
IIpakTHyeckas padora - -
Tema Ne 5.3. Dkcrpakius. Conep:kanue yuyeOHOro MaTepuaJa: 8 2
Cyuixa. 1 | DkcTparupoBaHue B CUCTEME «TBEPJIOE TEIIO - JKUAKOCThY. CKOPOCTH MPOIIecca SKCTPAKIUH.
DKCTPAKIHUS B CUCTEME «OKUIKOCTh-KUIKOCTH.
2 | lepkomsitop (muddy3op). JleaTounsiii sxcTpakTop. KoaoHHEI SkcTpakTop. HakIOHHBIH ITHEKOBBIN
AKCTpakTop. MaTepuanbHbIil 6aiaHc FKCTpakTopa. TermnoBoil 6anaHnc HKCTpakTopa.
3 | Kuakue -SKCTPaKTOphI: KOJIOHHBIE JKHIKOCTHBIE OKCTPAKTOPBI, PACHBUIMTENBHBIA AKCTPAKTOP,
HAcaJOuYHbI 3KCTPAKTOp, IOJIOYHBIA SKCTPAKTOp, TapesbyaThlii 3KCTPAKTOpP, SKCTPAKTOPBI C
MEePEMEIINBAIONIMMHU YCTPOHCTBAMH, IIEHTPOOCKHBII IKCTPAKTOP.
4 | Cymka. Cratuka cymkd. Bunmsl cBs3u Biarm ¢ MartepuaioMm. CBOKMCTBa BII@XHOTO BO3JyXa.
N300paxkeHre OCHOBHBIX MPOLIECCOB U3MEHEHHUs COCTOSHUS BO3AyXa Ha | — X nuarpamme BIaXKHOTO
Bo3ayxa. Kuneruka cymku. CBoiicTBO cymiku. MartepuanbHblii 0anaHc cymmiok. TensoBoi OanaHc
CYLIUJIOK. BapuaHT CylIKU ¢ IPOMEXYTOYHBIM OJ0TpeBOM Bo3ayxa. Cymuiku. KoHBEeKTUBHBIE
cyunuiki. Konraktaele cymunku. CrienuanbHble CIIOCOObI CYIIKH.
CamocTrosiTeibHasi paboTa CTYAEeHTOB 1 -
[TpopaboTka KOHCIIEKTa.
IIpakTHyeckas padora - -
Tema Ne 5.4. Conep:xanue y4eOHOro MaTepuasa: 8 2
Kpucrannuzanus. 1 OcHoBHble noHATHA. CTaThKa KpucTauM3anui. KuHetrnka kpucraniu3anuu.
2 | MatepuanbHblii  OamaHc KpucTamu3auuu. TeruoBoil OamaHc  kpuctammzanuu. CrnocoOsl
KpUCTaJUIM3aLUH.
3 | Kpucramnmsaropel: BakyyMm-ammapar ¢ TOJIBECHOW Tperomield KaMmepod, KpHCTaLTU3aTop C
HCKYCCTBEHHBIM OXJIAKJIEHUEM, KPUCTAJUIM3ATOP C NICEBIO0KUKEHHBIM CIIOEM.
CamocTtosiTelbHasi padoTa CTYAEeHTOB 1 -
Cocrasuts nokiajn Ha temy: CriocoObl KpUCTaUIU3AIHH.
IIpakTHyeckas padoTa - -
JK3aMeH
Hror 98
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Jl1sl XapaKTepUCTUKN YPOBHSL OCBOEHHS y4eOHOro MaTepualla UCIIOJIb3YIOTCS CIeytole 0003HaueHus:

1.— o3HaKOMUTENBHBIN (y3HABaHHE paHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);

2.—penpoyKTUBHBIH (BBIOJIHEHHE AESITEIbHOCTH 0 00pa3ily, UHCTPYKIMH HIIH TI0J] PyKOBOJICTBOM)
3.-IPOTyKTUBHBIN (TNIAHUPOBAHKUE M CAMOCTOATEIBHOE BHITIOJTHEHUE JIEITEILHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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2. YCJOBUS PEAJIM3AIIMY YUYEBHOM JJUCHUTLIAHBI

3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY 00ecredeHHI0

Peanmzamus  y4ueOHOM AuciMIUIMHBL TpedyeT Hauuyus ydeOHOro KaOuHeTa
«IIpoueccel 1 anmapaThl MUILEBBIX MPOU3BOJICTB)

O6opynoBanue yueOHOro KabUHeTa:
- TOCAI0YHBIE MECTa TI0 KOJMYECTBY 00YJarOIINXCS;
- pabodee MecTo MpernoIaBaTels;

TexHuueckue cpeacTsa 00yyeHus:
- KOMIIBIOTEP C JIMLEH3UOHHBIM TPOTPAMMHBIM 00ECIIEYEHUEM U MYJIbTUMEINA
IIPOEKTOP

3.2. UudopmanuonHoe odecnevyeHue 00ydeHus
Ilepeyenb pekoMeHayeMbIX yUueOHBIX u3aannil, UHTepHeT-pecypcos,

JTOMOJTHUTEIbHOU JIUTEPATYPbI

OCHOBHBIE HCTOUYHUKH:
1. Octpukos, A. H. IIporeccsl n annapaThl MUAIIEBBIX TPOU3BOACTB [ DIEKTPOHHBIN PECYPC|
. yaueobHoe nmocobue / A. H. OctpukoB. — Cankt-IlerepOypr : THOP/I, 2022. — 614 ¢c. —

Pesxxum noctyna: https://e.lanbook.com/book/4887#book_name.

JlomomHUTENbHBIE UCTOUHUKHU:

2. Anrtunosa, JI. B. Texnonorus u o00opyoBaHue MPOU3BOJICTBA KOJIOAC U
nonyadbpukatoB [ DneKTpOoHHBIN pecypc] : yueOHoe nocobue / JI. B. Antunosa, 1. H.
Tonmeiruna, A. A. Kanaues. — Cankt-Ilerepoypr : TMOP/I, 2019. — 596 c. — Pexum
nocryma: https://e.lanbook.com/book/4880#book _name.

HuTtepHeT-pecypcenl: 1. DieKTpoHHO-OMOIMOTe HAs CUCTeMa U31aTeNbeTBa «JIaHb
[DnexTponnsii pecype]. — Cankrt-IlerepOypr, 2020-2023. — Pexxum noctyma:
http://e.lanbook.com/.

2. DNeKTpOHHO-OUOIMOTEeYHasl cUCTEMa «Y HUBEPCUTETCKas OMOIMOTEKa OHIaiH
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[DnexTpoHHEIH pecypc]. — Mocksa, 2019-2023. — Pexxum noctyna: http://biblioclub.ru/.

3. DneKTpoHHO-0MOIoTeYHas cucteMa «buOIMOKOMILIEKTATOPY» [ DIEKTPOHHBIN pecypc]. —

Mocksa, 2019. — Pesxxum poctyma: http://www.bibliocomplectator.ru.

4. U3narenbckuil EHTp «AKaneMus» [ DIeKTpOHHBIN pecypc] : caiiT. — Mockaa, 2020. —

Pexxum moctyma: http://www.academia-moscow.ru.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOI
JTUCHUATIIMHBI

Kontpoas wu  omenka

pe3yibTaToB

OCBOCHUS  Y4eOHOH  JUCHMIUIMHBI

OCYHICCTBIACTCA IIPCIIOAABATCIICM B IIPOLICCCC IMPOBCACHUA IMPAKTUICCKUX BaHHTHfI,

TCCTUPOBAHUSA, a4 TAKIKC BBIITOJIHCHUS O6y‘—IaIOH_[I/IMI/IC$I HHIWBUAYaJIbHBIX 3aHaHHﬁ,

ITPOCKTOB, HCCHCHOBaHHﬁ.

PesyabTaThl 00yyeHus

(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC 3HAHMS)

(DOpMI)I H METOAbI KOHTPOJIA U OHCHKHA

pe3y/ibTaToB 00y4eHHs

YMmenus:

O aHaJU3UPOBATh U PACCUUTHIBATH MPOLIECC,
OIPEJIeNIATh €ro ONTUMAJIbHbIE TapaMETPHl,
pa3padaTbIBaTh U pacCCUUTHIBATH AIAPATyPy AJIS
€ro peanusalum;

O MPUMEHATh 3aKOHOMEPHOCTU MaCIITaA0HOTO
repexo/ia oT J1ab0paTOPHBIX MPOLECCOB U
armaparoB K MPOMBIIUICHHBIM, JUIS
MPOEKTUPOBAHUS U CO3/IaHUs, COBPEMEHHBIX MHOTO
TOHHAXHBIX TTHUIIEBBIX MPOU3BOICTB;

O MPOBOJIUTH aHAJIU3 U OLEHKY TEXHUKO-

9KOHOMHYCCKUX XaPAKTCPUCTUK 060py,ZLOBaHI/I$[

o aHaJM3 BBIITOJHEHHBIX AJIEKTPOHHBIX
MIPE3CHTALMKA U COOOIIEHUI;

o) TEKYIIN KOHTPOJIb MO (POPMHUPOBAHUIO
Y OCBOCHHIO TEOPETUUYECKOTO MaTepurana;

o 3alUTa NpakTUYecKuX padoT;

O 3a4CT.

3HaHnud:

©) OCHOBHBIC ITPOLECCHI ITUIIICBBIX TPOU3BOJACTB;

O  anmaparypHoe  O(QOpMJIEHHE  IPOLECCOB
MUIIEBBIX POU3BO/ICTB;

O  OKCIEpUMEHTAJIbHbIE U pacueTHbIE METOJbI U
TEOPETUYECKHE 3aKOHOMEPHOCTH IIPOLECCOB U
anmnaparos;

- YCTPOMCTBO, MPUHLIUIT pabOTHI U MpaBuiIa
AKCIUTyaTaluy MPUMEHSEMBIX B IHUILIEBHIX

IMPOU3BOJACTBAX MAIIIMH W allllapaToB

o aHaJIN3 BBIIIOJIHEHHBIX JIEKTPOHHBIX
Ipe3eHTalMi U pedepaTos;

o TEKYIIMA KOHTPOJIb 110 (POPMHUPOBAHUIO
U OCBOCHUIO TEOPETUYECKOT0 MaTepuaa;

o 3alMTa NPakTUYeCKUX padoT;

o 3a4CT.
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