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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOM JUCHUITINHBI
OI111.02 IIpouecchbl 1 ANNAPATHLI MHIIEBLIX MPOU3BOJACTB

1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI

[TporpamMmMa y4yeOHON NUCHUIUIMHEI SBISIETCA YacThi0 00pa3oBaTeIbHON Mpo-
rpaMMbl MTOATOTOBKH CHELNUAIUCTOB CpeaHero 3BeHa B cooTBercTBUU ¢ PI'OC mo
cneruanbHocTd CITIO 19.02.11 TexHonorus NpoaykToB MUTAHUS U3 PACTUTEIBHO-
ro ChIpbs, YKpynHEHHas rpynmna crneruainbHocTerd 19.00.00 [IpoMeblneHHas 3K0-
JIOTUS U OMOTEXHOJIOTHUH.

[Iporpamma npogeccuoHaIbHOIO MOAYJISI MOKET OBITh MCIOJIb30BaHA B J0-
MOJIHUTENLHOM MpPo¢deCcCHOHATBHOM 00pa30BaHUM [JIsl MOBBIIICHUSI KBaJU(UKa-
[[MU U MEPENOATOTOBKM PAOOTHHUKOB MUIIEBON MPOMBIIIJIEHHOCTH MO CIEIHATIBHO-
cty 19.02.11 TexHOIOTHUS IPOAYKTOB MUTAHUS U3 PACTUTEIIHLHOTO ChIPHS.

1.2. MecTo y4eOHOH IMCUUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOH MPOrpaMMBbl:
JTUCIUTIIMHA BXOJUT B 001IETTPOPECCHOHATIBHBIN ITUKII.

1.3. leau u 3a7a4u y4eOHOM AMCUMILIMHBI — TPe0OBaHUSA K pe3yabTaraM
OCBOECHHS Y4eOHOM JUCIUTIMHBI:

Ieab ocBOEHUS AUCHUIUIUHBL C(HOPMUPOBATH y CTYACHTOB IIEJIOCTHOE
MPEACTaBICHUE OO0 OCHOBHBIX TEOPETUYECKUX IOJOKEHUSIX TEXHOJIOTHYECKHUX
MPOIIECCOB; YCTPOMCTBAX W MPUHLMIAX JEWCTBUA anmnapaToB MUIIEBBIX MPOU3-
BOJICTB; pacyeTax OCHOBHBIX MapaMETPOB aIapaToB MUIIEBbIX TPOU3BOACTB IJIS
dbopmupoBaHus OyaylIero CrHeluaiiucTa MUIIEBONM OTPaciau B O0JACTH WHTEHCH-
dbuKay Mpou3BOJACTBEHHBIX MPOILIECCOB, OOSCIEYCHHS BBIMYCKA KadeCTBEHHOM
MPOAYKIIMU U OXPAaHE OKPYKAOUIEH CPEb.

B pesynbTaTe OCBOEHMS y4e€OHOM JUCIUIUIMHBI OOYYarolIMWCA JTOJKEH
yMeTh:

MPOBOJUTH PACUEThI MPOLECCOB U alnapaToB,

BBIOMPATH ONTUMAJIBHBIE YCIOBHS MPOBEIECHUS TEXHOJOTUUECKHUX MTPOLIECCOB,

BBIOMPATh PAllMOHAIbHYIO KOHCTPYKLIHIO anmnapara,

aHAJIM3UPOBATh YCIOBUS U PEKUMBI padOTHI 000PYI0BAHUS.

3HATh!
OCHOBHBIE 3aKOHBI TTPOIIECCOB MHUIIEBON TEXHOJIOTHUH;
bu3rYecKue CBOMCTBA ChIPhS U MOTy(HaOpUKaTOB MUIIEBBIX TPOU3BOJICTB;
MEXaHUYECKUE U THIPABINYECCKUE TIPOIIECCHI,
TEIJIOBBIC U MAaCCOOOMEHHBIE TIPOIIECCHI.

TeXHUK-TEeXHOJIOT JOJDKEH 00J1a1aTh OOIMMHU KOMITETCHITUSMU:

OK 01. BeiGupath crioco0sl penieHus 3ajad npodeccuoHaabHON AesTeIbHO-
CTU TIPUMEHUTENIHHO K Pa3TUYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, AHAJIN3a U UHTEPIIPE-
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Taru MHOOpMaIK, ¥ MHOOPMAIMOHHBIC TEXHOJIOTUU IS BBITIOJIHCHUS 3a]a4
poecCHOHANTEHOM eI TEIEHOCTH.

1.4. PexomeHnayemMoe KOJIHYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl y4eOHOM
AUCUMIIMHBI:
MaKCHUMaJbHOU yueOHOU Harpy3ku oOydatomierocs 134 gaca, B TOM 4ucie:
00s13aTeNPHON ayAUTOPHOM yueOHOH Harpy3ku oOydaromierocs: 106 qacos.

2. CTPYKTYPA U COAEPKXAHHUE YUYEBHOM JAUCIHUAIIJINHBI
2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHOH padoThI

Buj yueOHoi padoThI O0bem yacoB
MakcumanbHas yyeOHass Harpys3ka (Bcero) 134
Oobs3aTesbHAsI AYIUTOPHAA y4eOHAasi HATPY3Ka (Bcero) 106

B TOM YHCJIC:

nab0paTopHbIe PaOOTHI

MPAKTUYECKUE 3aHSATHUS 36

KOHTPOJIbHBIE pa0OThI

KypcoBas pabota (npoekr) (eciu npedycmompeno)

Koncynbranuu 10

CamocrosiTejibHasi paboTa o0yuyariierocs (Bcero) 0

B TOM YHCJIC:

camocCTosITelTbHasl pPaboTa HaJl KypCOBOM paboToil (TPOEKTOM) (eciu
npeoycCmMompeHo)

IIpoMexyTouHas arTectanus 18

3 ceMm. — KOHTp. pao.,

Hmoeosas ammecmayus 6 popme (ykazams) 4 CoM. - SK3AMEH




2.2. TemaTuyeckuu
BOJACTB

IVIAaH U cojaep:kanue ydeOHoi mucuunianubl OIII.02 Ilpouecchl M anmaparbl NMUILEBBIX NPOM3-

HaumenoBanme pa3ue- Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKHUE 3aHSA- Oo0bem YpoBeHb
JIOB U TeM THSl, CAMOCTOSITe/IbHAsA padoTa o0yuyarommxcsi, Kypcopasi padora (Ipoekr) (eciu 4acos OCBOCHHS
npeoycmompeHul)
1 2 3 4
Pasznen 1. OcHOBHBIE IOJI0KEHNS] U HAYYHbIE€ OCHOBBI JHCHMILINHBI.
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia
OcHOBHBIE 3aKOHBI 3aKOH COXpaHEHHWs] MaTepuu. YpaBHEHHE MaTepUallbHOro OajaHca. 3aKOH COXpPaHEHUs 2 1
1 noHsaTusa. CpoiicTBa | sHepruu. YpaBHEHHE SHEPreTHYECKOro Oananca. J{BrkyIas cuia npoiecca. Beipaxenue
ChIPbA NMPOAYKTOB M IO- | NIBUXKYIIEH cHiIbl. PaBHOBECHEe B cucTeMe. 3aKOHBI llepeHoca Macchl U sHepruu. Oc-
JaydadbpukaroB. Meroabl | HOBHOC KMHETHYeCcKOoe ypaBHeHue. Kiaccupukanus mpoleccoB Mo ABHXKYILCH CHIIE.
pacyera M NPoeKTHPO- | [Ipoiecch nepuoauuecKre U HenpepbIBHbIC, YCTAHOBUBIIIUECS U HEYCTAaHOBUBIITHECS.
BaHUs NPOLIECCOB
u annaparoB. (OCHOBBI
TeopHuu Nnoaodus.
Pa3znen 2. MexaHn4eckue npouecchl.
Tema 2.1. Cojaeprxanue yueOHOro MaTepuaJa
HN3menbuenne. Teopernueckue ocHOBBI M3MeabuYeHus. Kinaccudukanus nporueccoB u3MelbueHUs. 2 1
CopTuposanue. N3menpuaronue MamuHbl. Pacuétr mpou3BOAUTENBHOCTH U MOTPEOIIEMOI MOIIHOCTH.
O0pab6orka maTepuasioB | [Iytu MHTEHCH(HUKAINU U3MEIIbYCHNS U CHUIKCHHUS DHEPro3aTpart.
AaBJICHUEM CoptupoBanne ceinyunx marepuanosn. IIpoceuBanmne. Cura. [IpousBogurens- 2 1
(mpeccoBanme). HOCTh mpoceuBaHus. CutoBoi aHanu3. D(PPEeKTUBHOCTH IpocernBaHUs. MamuHbl
s mpoceuBanud. [limockoe kadaronieecs cUTO, OCHOBBI pacuéra. PacceBsl. bypaTsl.
Tpuepsl. IIneBMaTHUECKOE M TMAPABINYECKOE COPTUpPOBaHME. MarHUTHBIE U DJIEK-
TPOMarHuTHbIE cenapatopbl. [lyTu HHTEHCUPUKALMK COPTUPOBAHUS M CHIDKEHHS
JHEPro3arpar.
Oo0paborka martepuanoB aaBjeHuem. (IIpeccoBanme) Ilpeccsl BHUHTOBBIE 2 1
KOpP3MHOYHBIE, IIHEKOBbIE, MHeBMaTH4Yeckue. PopMoBaHUE MIACTUHYATHIX MaTepHa-
70B. MakapoHHBIN mpecc. YIIJIOTHEHUE CBITYYUMX MarepuanoB. KapycenpHbI nHCKO-
BbIM npecc. Pacuer mpou3BOAUTEIBHOCTH MPECCOB U MOTPEOIIEeMO MOIIHOCTH.
I1IyTu mHTeHCU]UKAIMK IPECCOBAHUS U CHH)KEHUS DHEPro3aTpar.
IIpakTuyeckue 3aHATHS
[IpakTuueckoe 3ansartue 1 2 2




N3yuyeHue yCTpONCTB JUIsl M3MEIIbYEHUs], COPTUPOBAHUS U IIPECCOBAHUSL.

JlaboparopHblie padoThI

JlaboparopHas pabdota 1
Omnpe/ienieHre CTENICHN M3MENIbYCHHUS MaTepHaIa.

Pa3nes 3. 'mapomMexannyeckue Mpouecchl.

Tema 3.1.

OcHOBBI  THAPABJMKH.
I'mapocraruka. OCHOBBI
THAPOAUHAMUKH.

Copep:kaHue y4eOHOTr0o MaTepuaa

OcHoBbl ruagpaBauku. I'mapocraruxka.

I'mapocraTuueckoe gaBieHUe U ero cBoiictBa. IIpubopbl M eAMHULIBI A1 U3MEpeHUs J1aB-
nenus. Jlapnenue abcomoTHOe, H30bITOUHOE U BakyyM. OCHOBHOE ypaBHEHHE TMIpPOCTa-
TUKU. Hekoropele ciencTBus OCHOBHOIO YpPaBHEHHMsI TMApPOCTAaTHKHU. 3akoH Ilackais.
['unpasnuueckuii npecc.

I'mapoaunamuka. ['maponunamuyeckoe nasienue. Pacxon xuakoctu. CpeqHsisi CKOPOCTh
Y YpPaBHEHHE HEPa3pbIBHOCTU. | MIpaBIMYECKUN paguyC U SKBUBAJIECHTHBIA auamerp. JlBa
pexuMa JBUKEHHUS JKUIKOCTH. YpaBHeHue bepHymu. Ilpaktnueckoe npumeHeHHE
ypaBHeHus1 bepHyiu. [{uarpamma HaropoB. MepHbie cyxatomue ycrpoincra. ['mapas-
JUYECKUE CONMPOTHUBIIEHUS B TpyOomnpoBoaax. [lotepu Hamopa. YpaBHeHHE PaBHOMEPHO-
r0o IBHXKCHUS XKHUAKOCTH. Pacuér nmpocThix TpybonpoBoaoB. Pacuér cudonnoro tpy-
6onpoBoja. [IceBao0KMKEHHBIN (KUTISIIUN) CIOM.

IIpakTHYecKHe 3aHATHA

[IpakTnueckoe 3ansTue 2
O3HakoMJIeHHE ¢ TPUOOpaMH [Tl U3MEPEHUS IaBICHHUS.

JlaGopaTopHble paGoThI

JIaGoparopHas paboTa 2
OmnpeneneHne pexXUMOB JIBIKSHHS KHUJIKOCTH 110 KPUTEPHATIbHOMY uncity PeifHonbca.

Pa3nes 4. Hacocbl. BenTnasitopsl. Komnpeccopsl.

Tema 4.1.
Kaacenpurxanus
HacocoB. IlopmHessle,

LeHTPOOeKHbIE U Ipyrue
Hacocbl. BeHTHIATOpSBI H
KOMIIPECCopbl.

Conep:kanue y4eOHOTr0o MaTepuaJa

Hacocsbl. Kitaccudukanust HacocoB mo mpuHIuimy jeictBus. Hacocsl 00bEMHbBIE U TUHA-
muueckne. Hamop, pasBuBaembiii HacocoM. JlomycTumasi BEICOTa BCACHIBAHUS.

[TopuiHeBBIE HACOCBHI, UX NPUHLMII AEUCTBUSA, YCTPOUCTBO, IPOU3BOAUTEIILHOCTD,
MOIIHOCTh. LleHTpoGekHbIE HACOCHI, UX MPUHIIHUI ASHCTBHUS U YCTPOMCTBO. XapaKTepu-
CTHUKa HEHTPOOEKHOro Hacoca. BuxpeBwle, IIecTepeHHbIE M BHHTOBBIE HACOCHI, UX
MIPUHIUI JEUCTBUS U YCTPOMCTBO.

KOMHpCCCOpr U BEHTUWIATOPLI. I/IH}II/IKaTOpHaSI JuarpamMMa uacajJbHOI'0 MOPIIHEBOTO
KoMmIipeccopa. Pacuer nmpou3BOAUTENHHOCTH M MOIIHOCTH MOPIIHEBOIO KOMIIpPECcopa.
[{eHTpOoOEKHBIE M OCEBBIE KOMIIPECCOPHI, UX MPHUHIINI ACUCTBUS M YCTPOMCTBO. BeHTHIIs-




TOPLI paUAJIBbHBIC, JUAMCTPAJIbHBIC U OCCBLIC, UX MMPUHIIUIL I[GI\/JICTBI/ISI n yCTpOfICTBO.

IIpakTuyeckue 3aHATHS

[IpakTnueckoe 3ansarue 3
M3y4yeHue ycTpoicTB pa3IMYHbIX HACOCOB.

[IpakTnueckoe 3anstue 4
N3yueHne ycTpoiCTB KOMIPECCOPOB U BEHTUIISITOPOB.

Paszgea S. PaznenneHue HEOJHOPOAHBIX CHCTEM.

Tema 5.1.
XapakrepucTuka
HEOTHOPOIHBIX CHCTEM

H NPOLECcCOB HX pa3je-

Copep:kaHue y4eOHOT0 MaTepuaa

Ocaxnenue. OCHOBHbIE 3aKOHOMEPHOCTH OCAXKICHMs. Y CIOBHUS PaBHOBECUS JUIsl oca-
xparomieiicss yactuubl. Cxopocts ocaxaeHus. Kpurepuit Apxumena. KpurtepuanbHoe
ypaBHEHUE ocaxeHus. Pacuér ckopoctu ocaxaeHus. Pacuér npou3BoAUTENLHOCTH OT-

JIEHM 1. Ocaxaenue. | croitHrka. OTCTOWHUKH, UX TPHHIUI pabOThl U ycTpoiicTBo. OcaxeHne B TOJIE ICH-
dDaoranus. TpoOexkHbIX cuil. OTCTOMHBIE W OcaiauTeNnbHble LeHTpudyru. TapenabuaTslii cemaparop,
DuiIbTPpOBaHUE. MPUHITUI paOboThl U ycTporcTBo. [Ipunaiun daortanuu. Pons "coduparenei" u neHoobpa-
30Baresei. Y CTpOWCTBO M NPUHIMI JICHCTBHSI ammapara ist pruoramuu.
®uabTpoBanue. [[Bwkymas cuia ¢uibTpoBaHus. OcoOeHHOCTH (HUIBTPOBAHHS MO
M30BITOYHBIM JIaBJICHUEM U O] BakyyMoM. YpaBHeHue [lapcu. YpaBHeHHe (MIbTpOBa-
HUs ¢ 00pa3zoBaHuEM Ciiosl. OWIBTPYIOMIKE MEPETOPOAKH. MUKPO- U yIbTpaduIbTpaLIUs.
ITponieccel obpaTHOro ocMoca. MemOpansl 1 MeMOpaHHble MOy IH. PuIbTphl. PamHbIHM
(bunbTp-npecc, JUCTOBOW, MATPOHHBIN, BAKYYMHBIN, MEMOpPaHHbIN (PUIBTPBI, UX MPUHLUI
JCUCTBHS U YCTPOUCTBO.
IIpakTnyeckue 3aHATHSA
IIpaxTrueckoe 3aHsaTHE 5
H3ydeHue ycTpoiCTB OTCTOMHHUKOB.
IIpakTnueckoe 3ansTue 6
N3yuenune ycTpoicTB GUIBTPOBAHUS.
JlabopaTopHbie padoThl
JlabopaTtopHas pabora 3
OmnpepeneHne CKOPOCTH OCAKIACHHUS IIAPOOOPA3HBIX YACTHII.
Tema 5.2. Conep:kanue y4eOHOIro MaTepuaJa
IlepememmmBanue. IIpoueccsl mepeMemIMBaHUs B MUIIEBBIX TeXHoOJOrusax. ['omorenmsanus. Mexannye-
Oumcrka  BO3QyXa M | cKOe repemerBanue. Memanku. Pacxos sHepruu npu MexaHHYecKOM TIepeMenTnBaHUH.

NMPOMBIIIVIEHHBIX T'a30B.

HupkyaannoHHOE, TOTOYHOE M ITHEBMAaTH4YeCcKoe nepeMemmBanue. [lepememmBanne
chimyuux MarepuanoB. [lpuHimmn paboThl U YCTPOHCTBO MEMIAIIOK U CMECHTEIEH.

Knaccudukanusi npoueccoB 04YMCTKH BO31yXa M ra3oB. MexaHnyeckasi O4YMCTKa ra-




30B. OTCcTOWHMKKA W GUIBTPHL. L[MKIOHBI M THAPOIUKIOHB. (PHUIHTPOBAHHE TaA30B.
Mokpas ouncTKa ra3oB. DJIEKTPOOUUCTKA ra3oB. [IpuHIMI paboThl U yCTPOMCTBO anmnapa-
TOB JUUIsl OYUCTKH I'a30B.

IIpakTuyeckue 3aHATHS

IIpaxkTueckoe 3ansatue 7
W3yueHue ycTpoHCTB JUIsl OYUCTKU BO3/1yXa U IPOMBIIIJICHHOTO rasa.

Pa3nen 6. TenioBbie MpoLecchl.

Tema 6.1.

OcHoBBI  TemuIONEpena-
gyu. OCHOBHbBIE TEINJIOHO-
CHTEJIH M TeII000MeH-
Hble anmaparbl. Harpe-
BaHHeE, OXJIAKIeHHe, Ia-
cTepu3anusi, CTepuJmn3a-
nus.

Copep:kaHue y4eOHOTr0 MaTepuaia

OcHoBbI Tenjionepeaadyu. [IpruMeHeHHe TEIUIOBBIX IMPOILIECCOB B MHINEBBIX MPOU3BOJ-
crBax. OcHoBHbIE MOHATUA. CriocoOBI TiepeHoca TermoThl. TemnoBoe nznyueHue. TermnoBoit
6aanc. OcHoBHOe ypaBHeHHe Temutonepenayn. Koaddunuent remnonepenaun. Teruto-
npoBoHOCTh. 3akoH Dypre. KonBekuus. 3akon temioornaun Hetotona. TemioBoe mo-
noobue. Kpurepuu tennoBoro noaodus. TemnoBoe mogodue B mpolieccax TEIIOOTAAun
¢ koHJeHcanuen. [lepenada TennoTel yepe3 CTeHKY. Pacu€r cpemHel pa3HOCTH TemIepa-

TYP.

Harpesanmue, oxsasxkaenue, nacrepusanus, crepuianzanus. OCHOBHbIE TEIIJIOHOCUTEIN.
Knaccuduxanus TeriooOMeHHbIX anmaparoB. TermiooOMeHHbIe anmnapaTsl ¢ Tpyo4aroil u
IUIOCKOM MOBEPXHOCThIO HarpeBa. Pacué€r TemnooOMEHHBIX anmapaToB. DIEKTPUUECKHUE
HarpeBareiy, UX YCTPOMCTBO M MPUHLMI AeicTBus. Oxnaxaenue, xaagoHocureny. [lacre-
pU3aLMs U CTEPUIIA3ALIUSL.

IIpakTHYecKHe 3aHATHA

[IpakTuueckoe 3anarue 8
Pacuer cpenHell pa3HOCTH TeMIepaTyp.

[IpakTnueckoe 3anstue 9
PacueT Ko)KyXOTpyOHOr0 TEII000OMEHHHUKA.

JlaGopaTopHble paGoThI

JIaGoparopHas pabota 4
Omnpenenenue ko3 duienTa TerionepeIadn.

Tema 6.2.
Beinapusanue.

Coaep:xxanue yueOHOro MaTepuaJia

BoinapuBanue. OCHOBHBIE CBEJICHUS T10 BBIITAPUBAHUIO pacTBOPOB. [IpocTasa Beimapka.
Pacyér npocroii Beimapku. MHOrokopnycHas Bblllapka. [IBuxKylias cuia IpPOLECCOB
BbIaprBaHusl. OCHOBHBIE THUIIBI BBINAPHBIX alllapaToB. BeimapHble anmaparsl ¢ TEIUIOBBIM
HAacoCOM.

IIpakTHYecKHe 3aHATHSA

[IpakTnueckoe 3ansitue 10




I/ISY‘IGHI/IG OCHOBHBLIX THIIOB BBIIIAPHBIX allllapaToOB.

Tema 6.3. Copep:kaHue y4eOHOT0 MaTepuaJia
Konaencamusi. Konnencanusi. O61acth MpUMEHEHHs MPOLIECCOB KOHIeHcauu. [ToBepXHOCTHAS KOHJICH-
canusa. Konpencaropsl cMerienus. [lopsnok pacuéra mpoTUBOTOUYHOTO KacKaAHOTO KOH-
JIEHCaTOpa CMEIIEHUSI.
IIpakTnyeckue 3aHATHS
[Ipaktuueckoe 3ansitue 11
N3ydeHue yCcTpoilCTB KOHIEHCATOPOB.
Tema 6.4. Coaep:xaHue yueOHOro MaTepuaJia
Xoa0auabHbIE XoJs10AMIbHbIE MPOIECCH B MHUILEBBIX NMPOU3BOACTBAX. TeopeTuyecKrue OCHOBHI MOMY-
NpoLecchl. YEeHUSI MCKYCCTBEHHOTO XOJ07a. XOJIOMWIbHBIC areHThl U WX cBolcTBa. Kiaccudukanus

XOJIOANJIBHBIX MAllHH. KOMHpCCCI/IOHHbIC XOJIOANUTIBbHBIC MalllMHBI. A6COp6I_[I/IOHHLIe,
OKCKTOPHBIC U TCPMOIJICKTPUICCKHUEC XOJOANIIbHBIC MAIIIMHBI.

HpaRanecmle 3AHATHUSA

[IpakTuueckoe 3austue 12
N3yuenune cxem XOJI0IUIbHBIX MAIIWH.

Pazgen 7. MaccooOMeHHBI

€ MpoIecchl.

Tema 7.1.

OcHoBBI Maccomepena-
yd. TUNbl KOHTAKTHBIX
YCTPOICTB Maccoo0OMeH-
HBIX annapaToB.

ConepxaHue y4eGHOro MaTepuaJjia

Maccoo0MeHHBbIe polecchl B MUIIEBBLIX MPOM3BOACTBAX. J[BIKyIIas cuiia Maccoo0-
MEHHBIX IpoueccoB. OcHOBHOE ypaBHeHUe Macconepenaun. Kospduumuent maccomne-
penaun. Judoysusa. 3akon Puxa. Kospdunuent monexynsapHoit auddysun. Konsek-
TUBHBIN TIEPEHOC BemiecTBa. Jlmarpamma paBHOBecHs. MaTepuaibHbIA OanaHc Maccoo0-
MeHa. YpaBHeHUe pabouei muHur. OcoOeHHOCTH MaccooOMeHa Ha IpaHule pasjena ¢as.
3akon maccootnauu IllykapeBa. Bripakenue ko3¢ GUIIMeHTOB Macconepeauu 4yepe3 Ko-
3 PULHEHTH MacCOOTauu. AHAJIOTHS B IEPEHOCE TETIOTHI M MAcChl.

Omnpenenenune kodxpdunuenTra Maccootnaun. CTpyKTypa U pacrpeesieHne BpeMEeHH TIpe-
ObIBaHUs B anmnapare. Mojenu ABUKEHUS TOTOKOB.

YerpoiicTBO Macco00OMEHHBIX anmnmaparoB. Annaparbl KOJIOHHOTO Tuma. ['opu3oHTab-
Hble ¥ HAKJIOHHBIE almapaThl ¢ NEPEMEUINBAIOIIMMHI U TPAHCIIOPTUPYIOMIUMH YCTPOi-
ctBamu. Hacamounsie kosioHHbl. Tunbl Hacagok. TapenbuaTeie KOJIOHHBI. CHTUYAThIE, KOJI-
MIAYKOBBIE U KJIAIaHHbBIE TAPEJIKH.

Tema 7.2.
AO0copOuus.
Ancopoums.

Conep:kanue y4eOHOIro MaTepuaJa

AbGcopOums B nuiueBbIX npoussBoactBax. [Ipasuno ¢da3. PaBHoBecue mpu abcopOuumy,
3akoH 'enpu. OO1miee u napuuanbHoe AaBieHue. 3akoH JlanbToHa. AGcopOephl ¢ MexaHu-
YECKUM TIEpPEeMEITMBAaHNEM, TUICHOUHBIA TPYOYaThlii W paclbUIMTEIbHBIN abcopOep, ad-
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copOIMOHHAs KOJIOHHA C TICEBIO0XKMKCHHBIM CIIOEM, UX YCTPOHCTBO U NPUHITUT PabOTHI.
Pacuér abcopbepos.

AjcopOuusi B MUIEBBIX MPOU3BOACTBaX. AncopOeHThl. PaBHOBecue mpu aacopOiuu.
W3otepMmbl copOuu. YCTpOHCTBO M MPHUHIUIT Pa0OThI KOJIOHHOTO ajicopOepa, HempephiB-
HOJICHCTBYIOILIETO YTOJILHOTO acopOepa st OYMCTKH ra30B, aacopOepa ¢ KUISIIUM CIIOEM.
Pacuér ancopbepos.

HpaRTn'{ecmle 3AHATHSA

[IpakTuueckoe 3austue 13
N3yuenue ycTpoiicTB abcopOepoB u ajicopOepoB.

Tema 7.3.
IKCTpaKuMs.

Coaep:xxanue yueOHOro MaTepHuaJia

JKCTPAKIMS B MUIIEBBIX NPOoUu3BoAcTBAX. OCOOEHHOCTH 3KCTPAarupoBaHUs U3 TBEPABIX
Ten. PaBHOBecHe B mpoleccax 3KCTpakuuu. TpeyronapHas nuarpamma. DKCTPaKTOPBI EPH-
OJIMYECKOT0 ¥ HENpepbIBHOTO eicTBUsL. OJIHOCTYNEHYAaTOE 3KCTparupoBaHue. MHorocry-
[IEHYaTOE JKCTPAarMpOBAHHUE C IEPEKPECTHBIM TOKOM JKCTpareHTa. MHOroctryrneHyaroe
IIPOTUBOTOYHOE IKCTPArupoBaHue. Pacuér 3KCTpaKkTopoB.

IlpakTHyecKue 3aHATHSA

[IpakTuueckoe 3anstue 14
N3yueHne yCTpOHCTB 3KCTPAKTOPOB.

Tema 7.4.
Kpucrannusanus.

Coaep:xanue yueOHOro MaTepuaJia

Kpucrannuzanusa B numieBbix npou3BoAcTBax. Ctaauu Kpuctaumzanui. Kuneruka xpu-
craun3anuu. Kpucramnumsaropsl. Pacuér kpucramms3aTopos.

Tema 7.5.
Ileperonka
U pekTHPUKALMSA.

ConepxaHue y4eGHOro MaTepuaJjia

Teoperuyeckune ocHOBBI Neperonku, Kinaccudukanus 6MHapHBIX cMeceil.
TemneparypHas nuarpamma. PaBHoBecrie OMHApHBIX CMECEH.

IIpocrasi neperonka. Cxembl IpocToil meperoHku. Jledaermarop.

PexTndukanusa. Cxema pekTuuKalnoHHON ycTaHOBKH. Pacuer pekTuduKanmoHHbIX
KOJIOHH JJIs pa3lielieHus OMHapHbIX cMmeceil. PekTugukaiys MHOTOKOMIIOHEHTHBIX CMe-
CEH.

IIpakTnyeckue 3aHATHS

[IpakTuueckoe 3anstue 15
N3ydenune yCTpoiCTB MPOCTON NEPETOHKH.

IIpakTnueckoe 3ansarue 16
N3ydyeHue ycTpoicTB peKTU(PUKAIIMOHHBIX KOJIOHH.

Tema 7.6.
Cymika.

Conep:xaHue yueOHOro MaTepuaJia

Teoperndyeckue 0CHOBbI CylIKH. [Iporiecchl CylIku B MUIIEBBIX MPOU3BOACTBaX. Buisl
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CBsI3M BJIaru ¢ Marepuasiom. CBOMCTBA BIXKHOTO BO3AyXa, I-d- muarpamma.

Kunernka cymku. BiaronpoBogHOCTh U TEpMOBIAronpoBOAHOCTh. KpuBbie cymku u 2
KpUBBIE CKOPOCTU CYIIKH. YpaBHEHHE CKOPOCTU CyWKHU. [IpoaosKUTENbHOCTh Cy-
LIMJIBHOTO IpOoLEecca.
Cymmaku. KoHBeKTHBHBIE, KOHAYKTHBHBIE U CyOJIMMAIIMOHHBIE CyIHIKU. CyIIKa TOKOM 2
BBICOKOM YacTOTHI U C MpPUMEHEHHEM HH(pPaKpacHbIX Jydei. PacuéT KOHBEKTHUBHOI cy-
LITWJIKH.
IIpakTuyeckue 3aHATHS
[MpakTrueckoe 3austue 17 2
N3yuenue nquarpammsl I-d.
[Mpaktrueckoe 3anstue 18 2
M3yyeHne yCTpONCTB CYIIHIIOK.
JlabGopaTopHble paGoThl
JIaboparopHast paborta 5 4
N3yuenne nHppakpacHON CYIIKH.
KoncyabTanuu 10
IIpome:kyTOUHAs aTTecTALUS 18
Bcero 134

JUst XapaKTepUCTUKH yPOBHSI OCBOCHHS y4eOHOT0 MaTepHaja UCIOIb3YIOTCS CIEAYIONe 0003HAYCHUS:
1. — 03HaKOMUTENBHBIN (Y3HABAHUE paHee H3yUeHHBIX 00BEKTOB, CBOWCTR);
2. — penpoayKTUBHBIN (BBIIOIHEHHE AEATEILHOCTH 10 00pa3ily, HHCTPYKLMH WIH TIOA PYKOBOACTBOM)
3. — IPOIYKTHUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIHHOE BIIIOITHEHUE JISSTEIHHOCTH, PEIlICHHE POOJIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpeGoBaHHMsA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecreve-
HHIO

Ayn. 2401 Kabuner mpoiiecchl U anmapatsl

VYyebnast mebenb Ha 28 TOCaIOYHBIX MECT, pabodyee MECTO MPENo1aBaTelis,
JIOCKa MEJIOBas-21T., TpUOyHa 1mIT., TulakaTHUIA 210T., KA} KHWKHBIA 21T.,
CTOJI MOJ MPUOOPBI 3MIT., TUIAKATBl U MAKETHI [0 COOTBETCTBYIOUIUM JHUCLIHILIH-
HaMm, rpadorpoekTop, cymmibHbN mKadp-1 mr.; PacceB maGoparopusiii PJI 4,
Bucko3umerp poraumonssiii bpykdunsaa DV2T, Ananuzatop BnaxHoctu; MX-
S50llenTpudyra nadoparopHasllJIH-16, AnanuThyeckue >JIEKTPOHHBIC BECHI
Pioneer ;Kommnbrotep npenogaBarenst Lenovo Intel Core 13-2100 CPU 3.1GHz ¢
mouuTopoMm Acer V193; Ilpoekrop SANYO c sxkpanom Media.

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

KHuroo0ecneueHHOCTD

OcHoBHAasl/ 10110.1-
Bbubaunorpaguyeckoe onucanue U3 aHUA Kon-go.

(aBTOp, 3ar/1aBHE, BU/I, MECTO U 'O/l U3IaHUS, | HUTEJILHAN JIUTE- K3, B 6UG D/1eKTPOH-
KOJI. CTP.) patypa ) ‘HbIe pecypchbl
CleIoy
Ileneuna, JI. O. OCH 99

[Tponeccer u anmapartsr : yayeonuk / JI. . Ilemne-
BuHa, H. W. [lununenko. - U3a. 2-e, ucnp. -
Cankt-IlerepOypr : Jlans, 2020. - 330 c. -
(Cpennee npodeccroHanbHOE 00pa30BaHHeE).

I'ne3guioBa, A. U. OCH DBC IOpaiit
[Tporiecchl 1 anmapaTthl MUIIEBHIX TPOU3BO/ICTB :
yueOHuK u npaktukyM ansa CIIO / 'me3aunosa
A. U. — 2-e uzn., mep. u 1on — Mockasa :
[Opaiit, 2021. - 270 c.

KypoukuH, A. A. OCH ObC IOpaiit
O6opynoBaHue nepepadaThIBaOIUX TPOU3-

BOJCTB. PacTutensHoe coiphe: yueOnuk aist CI10

Kypoukun A. A., Ilabyposa I'. B., baiikun C.
B., Kyxapes O. H. ; nox o6m1. pen. Kypoukuna
A. A. — 2-e u3a., uctp. u gorn. — Mocksa : 13-
natenscTBO FOpaiiT, 2021. — 446 c.

Bunapos A. IO. Mot DBC O0paiit
[Tporieccsl U anmapaThl OUOTEXHOJIOTHU: (ep-
MEHTAIIMOHHBIE amnmaparsl: yaeOHoe mocobue ass
By30B / Bunapos A. IO. ; mox pen. beikosa B. A.
— 2-e u31., nep. u gomn. — Mocksa : FOpaiir,
2021. — 274 c.

Komresoit, E. I1. imon DBbC 0paiit
TexHoMOrnuecKoe 000PyI0BaHNE MUIIEBBIX
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https://urait.ru/bcode/473960
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[1,1004,4,101]&LANG=rus
https://urait.ru/bcode/471913
https://urait.ru/bcode/477265
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[1,1004,4,101]&LANG=rus
https://urait.ru/bcode/472887

MpPON3BOJCTB. PacueTHbIN MpakTUKyM: yueOHOe

nmocobue mis CITIO / Komesoit E. IT. — 2-e u3 .,
ucnp. u gon. — Mocksa : FOpaiit, 2021. — 203
C.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI
YYEBHOU JUCIIUITJIMHbI

KoHTpoJIb U OlleHKa PEe3yIbTaTOB OCBOCHHS yUCOHOW AMCIUILIMHBI OCY-
IIECTBIISICTCS MPEMNO/IaBaTeIeM B MPOIECCEe MPOBEICHUS MPAKTUUECKUX 3aHITHIA U
7abopaTopHBIX PabOT TECTHPOBAHUSA, a TAK)KE BBITOJHEHHS OOYYaIOMIUMHUCS HWH-

JAUBUAYAJIBbHBIX SaﬂaHHﬁ.

Peszynomamut 00yuenus
(oceoennvle ymenus, yceoennvle 3HaHU)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00y4eHMsI

YMmerh:

IIPpOBOAUTH PACUCTLI ITPOICCCOB U aIlllapaToB,

DKcnepTHasi OLICHKA BBIIOJIHEHUS MpPaKTHUYe-
CKHX U J1a00paTOPHBIX 3alaHUM
TectupoBanue

BI)I6I/IpaTI) OINITUMAJILHBIC YCJIIOBHA MNPOBCACHHA
TCXHOJIOTHYCCKUX IIPOLECCCOB,

DKcrepTHasi OIICHKA BBIMTOJIHCHUS TPaKTHYe-
CKHUX 3aJIaHUN
TecTtupoBanue

BbIOMpaTh PALMOHAIBHYI0 KOHCTPYKLHUIO ara-
para,

DKcrepTHasi OIICHKA BBIMOJIHCHUS TMPaKTHYe-
CKHUX 3aJIaHUN
TecTtupoBanue

AQHAJTM3UPOBATh YCIOBUS W PEXHMBI pabOTHI
000pyI0BaHUs.

OKCIepTHas OIEHKAa BBIMIOJIHEHUS MpaKTH4e-
CKHUX 3aJIaHUN

3HaTh:
OCHOBHBIE€ 3aKOHBI MPOILIECCOB MUIIEBOM TEXHO- | TecTupoBaHue
JIOTUH;
¢uznueckue cBOMCTBa Chipbsid M mnonydalOpuka- | [Ipesenranus

TOB IMUIICBBIX ITPOU3BOACTB,

MCXaHUYCCKHUE MW THUAPABINYCCKUC TPOLECCCHI,
TEILIOBBIE K MAaCCOOOMEHHEIS ITPONUECChI,

OKcnepTHasi OLIEHKa BBIOJHEHUS MpaKTHye-
CKUX U JJaDOpaTOPHBIX 3aJaHUN
TecTtupoBanue

5. OCOBEHHOCTHW OCBOEHUS TUCIUTLINHBI TS
WHBAJIUIOB U JINI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
3JIOPOBbSI

OOGy4eHue Ul C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbsSI TIPU HEOOXO-
JIMMOCTHU OCYIIECTBIISICTCS HA OCHOBE aJIallTUPOBAHHOM pabouei mporpamMMsl ¢ UC-
MOJIb30BAHUEM CIICIIHAIBHBIX METOJOB OOYYCHHS U MUJAKTHUECKUX MaTEPUaJIOB,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEH MCUXO(PU3NIECKOTO Pa3BUTHS, UHIUBUIY-
QIBHBIX BO3MOXKHOCTEH M COCTOSIHHSI 3/I0POBBSI TAKUX OOydaronuxcs (oOydarorie-

rocs).
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B nensx ocBoeHust yueOHON MPOTrpaMMbl TUCIUIUIMHBI WHBATUAAMUA U JIH-
[[aMH C OTPaHUYECHHBIMH BO3MOXHOCTSMU 3710poBhsi Komnemk obecneunBaer:

JUTSI UHBJIUJIOB M JIMI[ C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 3J0POBBS IO
3pEHUIO: pa3MeIleHNe B JOCTYIHBIX AJIsi OOy4YaroIIUXCsl, SBISIOMUXCS CICTBIMU
WM CIabOBHIAIIMMU, MECTaX M B aJalTUPOBAHHOW (OopMe CIPaBOYHOU MHEPOP-
MaIi O PaclHUCaHUuU YUeOHBIX 3aHSATHI; MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIIC-
ro o0yyaroniemMycss He0OXOAUMYIO TTOMOIIlb; BBITYCK ajJbTEPHATUBHBIX (POpPMATOB
METOJMYECKUX MaTePHaIOB (KPYIMHBIM MIPpUPT vin ayauodaitiin);

JUIS MHBAJIHMJIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbS TIO
CITyXy: HaJITIS)KAITUMHU 3BYKOBBIMH CPEJICTBAMHU BOCTIPOM3BEICHIE HH(pOpMaIHH;

JUTS. UHBAJIUIOB U JIWI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBbSI, NMe-
IOIUX HApYIICHUS OMOPHO-ABUTATEIBHOTO almapara: BO3MOXKHOCTh OeCIpersT-
CTBEHHOT'O JIOCTYyIa 00YJarOIIUXCs B y4eOHbBIE TIOMEIICHMS, TyaJleTHbIe KOMHATHI U
JpyTue MOMEIEHUs, a TAaK)Ke MpeObIBaHNE B yKa3aHHBIX TOMEICHUSIX.

O6pazoBanue oOy4aromuXxcsi C OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3710POBbsI
MOJKET OBITh OPTaHW30BAaHO KaK COBMECTHO C JAPYTUMHU OOYyYarOMIMMHUCA, TaK U B
OTJICTBHBIX TPYMIaX WX B OTACIBHBIX OPTaHU3aIUIX.
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