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1. Ilpozpamma Kanouoamckozo IK3amMeHa no CReyuanbHoCmu

1. OCHOBHBIE IHHOHATHUSA n 3AKOHBI, INPUHITAIIBI
OIITUMUM3AIIAA ITPOITECCOB

3Haue€HHE BHEJPEHUS HOBBIX [OCTIDKCHHM HAyKW, TEXHHKH K II€peIoBOi
TEXHOJIOTHH JUI YBEIMYEHUs IIPOU3BOACTBA IHINEBOM HPOMYKIMH, DPACIIUPEHUS ee
aCCOPTMMEHTAa M IIOBBINIEHUA KadyecTBa. Pomk B HapOJHOM XO3MMCTBE CO3MaHUS
3HEepropecypcocOeperaronmx 3KOJIOTUYECKHU YUCTBIX TEXHOJIOTHH u
BBICOKOIIPOM3BOANUTENIFHOIO 000pYJOBaHUS, CHOCOOHOTO O0eCHeunuTh IIIyOOKYI0, IIpH
BO3MOXHOCTH 0€30TXOHYIO IepepaboTKy ChIpbs. IIporpeccuBHble (DU3MYECKHE METOMIEI
00pabOTKHU MUIIEBBIX IPOIYKTOB U HETPATUIIMOHHEBIE TEXHOIOTHH UX IIPOM3BOJICTBA.

1.1. OcHOBHBIE NOHSITHS.

XapakTepuUCTUKa TIOHATHUS «TEXHOJOTHYECKHH TIPOILECcC», €ro OTIHYHE OT
€CTECTBEHHBIX IIPOLECCOB. TeXHOIOrus Kak Hayka. «MeXaHHuecKas» U «XUMHYEeCKas»
texHonoruA. IlomstHe o OuoTexHoNOrMy, TemToTexHONOTHH. OOIMHOCTH OIepalyii
(mpoLieccoB) pa3IMYHBIX IPOU3BOICTB — OCHOBA Cco3TaHus Kypca «IIporecchl u anmaparsl
IUIIEBBIX IIPOU3BOJACTBY». 3HauYeHUE OO0OOIIEHUs B CBETE 3a/ad Pa3BUTHSI TEXHUIECKOIO
nporpecca. CocrtaB, CIpyKTypa U CBOHCTBa IlepepabaThIBAEMBIX  IPOIYKTOB.
Knaccuguxaliiys nporeccoB MUIEBHIX MPOU3BOICTB.

1.2. OcHOBHBIC 3aKOHbI TEXHOJOTHYECKHX IPOLIEecCCOB H MeTOXbI pacyera
annapartos.

3ajady TEXHUYECKOro Iporpecca W pa3BUTHSA MAaIIHHOCTPOEHMS, CO3JaHHe
TEXHOJIOTHMYECKOI'0 IIOTOKA. TEeXHOJIOrHYeCKHe JUHUM MUIIEBHIX IIPOU3BOJICTB, CO3JIaHHE
aBTOMAaTHUYECKUX JTUHUN U MaIlIUH.

MamvHHO-anmapaTypHble CXEMBl DHUIIEBEIX IMPOU3BOJACTB. IIOTOKM OCHOBHOIO
CeIpbs. OnHONMHEHBIE, MHOTONUHEWHEBIE, CXOISIIHECS, PacXOIAIIHecs, CMeIlaHHbIe
MalllMHHO-aNNapaTypHsle cxeMbl. CTpyKTypHas cxeMa MallliH W arperatoB IHINEBBIX
npoussoicTB. Kimaccubukanus MalliH NUIIEBBIX Hpow3BoACTB. OCHOBHEBIE MPH3HAKH
KIacCU(UKaIlMK, XapaKTep BO3AEHCTBHS Ha 00pabaThIBaeMbIi INPOIYKT, CTPYKTYypa
pabodero IWKiIa, CTENEHb MEXaHW3alldd M  aBTOMATH3alliM, COYETAdHHE B
IIPOM3BOACTBEHHOM IIOTOKE 110 TEXHOJIOTHISCKOMY Ha3HAYEHHIO.

OCHOBHBEIE 33KOHBI TEXHONOIMYECKHX IIPOIECCOB. 3aKOHBI, OIpPEHeSIOIIe
KOJIMYECTBEHHEIE COOTHOIIEHU. DHEPreTHYeCKUe U MaTepHUalbHbIe OalaHChl alapaTos.
Oneprerrdeckui KIIJ] u mytu ero mossimeHus. [IoHATHE 00 3KCEpreTHYECKOM OanaHce
arrapaToB, IIOTEPU Ha HEOOPAaTHUMOCTH IPOIIECCOB. 3aKOHBI, YCTaHABIUBAIONUE (HU3UKO-
XUMHUYECKHE DaBHOBECHBIE cooTHomeHus: npuHiun Jle-lllarense, mpasmio I'u66ca.
Hewxymas cuiaa mnporecca. PaBHOBecHoe cooTHomneHue cucteM. CTalMoOHapHBIE H
HECTallMOHAPHBIE MPOIIECCHI.

1.3. IIppHUOMOBI ONTHMHU3ANMHA MPOIECCOB.



OnrtumaneHel pexxuM mpomecca. [lapaMeTpsl ONTUMH3AINM, MEPUOJUYECKHE U
HETPEPBIBHEIE NPOLIECCH, Pa3IIMYHbIE CIIOCOOH! IIepeMeIlleHrs Cpel] B almapaTax, IPUHIHII
OOHOBIIEHHSI IOBEPXHOCTH KOHTakTa (pa3. Mcmosp3oBaHMe TEIUIOTEI COPOCHBIX ITOTOKOB.
TemmoBele Hacochl, TEIIOBBIE TpPyOBI, MapOKOMIPECCOPHL. 3aKOHBI, OIPeIEIISIOIIHe
CKOPOCTh  THAPOMEXAHWYECKHX,  TEIUIOBBIX X  MacCOOOMEHHBIX  IIPOIIECCOB.
MaremaTrdeckoe — OonmMcaHMe ~ 3aKOHOB.  ENHHCTBO  KMHETHYECKHX  YPaBHEHHUH
THIPOMEXaHUYECKUX, TEIUIOBBIX U MacCOOOMEHHEBIX IMpOIecCcoB. [IpakTHUecKoe 3HAUYEHHUE
KMHETUYECKMX COOTHOIICHHMM JUI IIPOCKTHUPOBaHMS anmaparoB. CTaTwyeckuii u
KMHETUYECKHI METObI pacyeTa IpoIiecCoB.

2. OCHOBBI I'MAPABJIMKU. THAPABJINYECKHUE MAIIINHBI

2.1. OcHoBHBIE OnIpeaesIeHHs.

MneanbHble U peanbHble XKUIKOCTH. Dusmueckne CBOMCTBA KUIAKOCTEH: IIIIOTHOCTS,
YIOEIBHBIA BEC, CXKMMAaeMOCTb, TEMIIEpaTypHOE pacCIIMpeHHe, BSI3KOCTh, IIOBEPXHOCTHOE
HaTsDKeHHe. Cunbl, NEHCTBYIOIIME Ha JKUOKOCTh. XapaKTepHUCTHKA HEHBIOTOHOBCKHMX
XKHIKOCTeH: OWHIaHOBCKHMX, IICEBIOIUIACTUYECKHX, IHIATAHTHBIX, THKCOTPOIHEBIX H
PEOIEeKTaHTHBIX.

2.2. I'mapocraTuka.

JaBieHue B rasax, XHUIKUX U IDIACTUYHO-BS3KUX TellaX, ero maMepenue. OCHOBHOE
YPaBHEHHE THUAPOCTATHKH, 3IIIOPHI TMAPOCTATHYECKOro naBieHus. I padudeckwii MeTon
ONpEeNEeNIeHAsT CyMMapHOM CHIIBI, JEHCTBYIOIIEW Ha CTEHKU amnmaparoB. lIpakTtudeckoe
IIPIMEHEHHE OCHOBHOI'O ypaBHEHHUs TI'UAPOCTATHKH B pacyeTax MHINEBOM ammapaTyphl.
O6o6menHoe muddepeHnUaTbPHOS YypaBHeHHWe Oilepa. YpaBHeHHe CBOOOMHOM
IIOBEPXHOCTH JKUIKOCTH IIPY BpaIleHUH U IPSMOJIUHENHOM paBHOYCKOPEHHOM JIBIKEHUH
eMKocTell. 3akoHbl Ilackanms m ApxuMena, WX HCIONB30BaHHE B THAPABIMYECKUX
pacdyerax. YCTpOHCTBO H  00NacTh TIPUMEHEHHS  T'HOPABIMYECKHX  MAIIHH:
THAPaBIMYECKOrO [pecca, TUAPaBINYECKOro aKKyMyJIATOpa U MyJIbTUILINKATOpA.

2.3. OcHOBBI THAPOAUHAMHKH.

OneMeHTapHas CTpyMKa M IOTOK >XHUIKOCTU. JKHBOe cedeHme, pacxoj U CpemHss
CKOPOCTh JKHIKOCTH. YpaBHEHHE HEpa3pbIBHOCTH. YpaBHeHHe bepHymwm s
YCTAHOBUBIIIETOCs IBMD)KEHUSA UICATBbHON KUIKOCTU. ['€OMETpUUECKUN U 3JICKTPUYICCKHI
CMBICT ypaBHeHus bepHyn.

VYpaBHeHnue bepHymm 18 HOTOKa peallbHOW  KUAKOCTH. IIpakTHdeckue
IIPUJIOKEHUS ypaBHEeHUs bepHym.

2.4. UcTevyeHne ;KHAKOCTH Yepe3 OTBEPCTHS H HACAAKH.

HcrtedeHrne >XUAKOCTU IpPU HOCTOSHHOM M TIEpEeMEHHOM YpOBHE B aIlapare.
Hcteuenne xunkoctu depe3 Hacaakd. OCHOBHBIE XapaKTEPUCTUKH CTPYHKHU JKUIKOCTH.
IIpakTrueckoe mpUMeHEHNE B MUIIEBOM MPOMBINIIEHHOCTH 3aKOHOMEPHOCTEH MCTEUEHUS
YXKUJIKOCTHU Yepe3 OTBEPCTHS U HACaIKHU.

2.5. IlepemenieHue :KUIKOCTEI.



OcHoBHEIE TTapaMeTphl HACOCOB: IIPOM3BOUTENBHOCTD, HAOp, MomHocTs, KITJ[ u
9acToTa BpalleHHs JJIEeKTpoABUraresd. lIpuHIMN nelcTBHUA IEHTPOOEKHBIX HACOCOB.
Pacuer mMakcHManbHOM BBICOTHI BcachIBaHWs Hacoca. SIBienue kasuTanuu. OCHOBHBIE
YPaBHEHHS LEHTPOOEKHOro Hacoca. 3aKOHBI IIPOIIOpIMOHANbHOCTH. Koadduiment
OBICTPOXOHOCTH JIONIACTHBIX MaIlHH. IlepecdeT XapaKTepHUCTHK IIEHTPOOEKXHEIX HACOCOB
IIpU U3MEHEHUH BA3KOCTH.

OKcIepuMeHTaIbHBIE XapaKTePUCTHKH [IEHTPOOEKHBIX HacocoB. PaGoTa HacocoB Ha
CETb.

O6ume moHATHA O paboTe W yCTPOMCTBE IMapoBLIX TypOHH. IIopIIHEBEIE HACOCHL
IIpyHIUn meHCTBHA M THIBl IOPIIHEBEIX HACOCOB: MPOCTOrO, JBOMHOIO M TPONHOTO
HNCUCTBHS; IUIyHXXKepHBlE Hacochl. CHenuanbHBIE THUNBI OOBEMHBIX H IEHTPOOEKHBIX
Hacocos. JlmabparmoBele (MeMOpaHHBIE) Hacockl. IllecTepeHYarsle M IUIACTHHYATEHIE
HaCOCHI, POTOPHEIE HACOCHI C SJUIMITHYECKUM IIOPINHEM, IEPUCTATBTHIECKHAE U CTPYHHEIE
Hacochl. BUHTOBBIE HACOCEL.

2.6. Ilepememenne ra3os.

IleHTpoOeXHBIE BEHTWITOPHI HH3KOTO, CPETHEr0 M BLICOKOIO JaBJICHUS.
VYcTpoiicTBO IIeHTPOOEKHBIX BEHTHIISTOPOB.

OceBble BEHTUIIATOPEL. Y CTPOHCTBO OJTHO - ¥ IBYXCTYIIEHYATHIX BEHTHISATOPOB.

Komnpeccopreie Mamuubl. M3oTepMmurdeckuil, amuabaTHBEIM U ITOJUTPOIMYECKHIA
IIPOIIECCHI CKATHS Ta30B.

YcrpolicTBo Typ6orazonyBok u TypookoMipeccopoB. CIocoObl OXJIaXIeHus ra3a B
TypOoKoMITpeccopax.

Y CTPONCTBO OCEBBIX, IOPIIHEBEIX MHOTOCTYIIEHYATHIX ¥ POTOPHEIX KOMIIPECCOPOB.

Bakyym-Hacocsl. CTeneHb c)KaTHs BaKyyM-HacOCOB:

IlopmHeBBle, POTAallMOHHBIE M CTPYHHBIE BaKyyM-HacOCHL. Hacochl mis co3maHus
riry6okoro BakyyMma. VIX yCTpOWCTBO M IIPUHIIUIT A€HCTBH.

3. OCHOBHBIE METOJAbI HCCIEIAOBAHUSI ITPOLECCOB,
AIIITAPATOB 1 MAIIIUH

OKCIepUMEHTAIBHBIN, aHATUTHYSCKHH U CHHTETHYECKHM METO/[BI KCCIIEOBAHMS.

OKCIIEpUMEHTAbHEIE ~ METO.I. OcHoBHBIE  3Tambl  BKCIEPUMEHTAIHLHOTO
UCCIIENOBaHMA M MX XapakTepuctuka. JlabopaTopHble, MONIYIPOU3BOACTBEHHEIE U
IIPOM3BOACTBEHHBIE yCTaHOBKH. IIoHATHE O MoOnenupoBaHWHM IPOIECCOB W alapaToB.
HeobxonuMocTs 0600IIeHUS Pe3ynbTaTOB JIOKAIBHBIX 3KCIEpUMeHTOB. COBpEeMEHHEIE
MaTeMaTHYECKHe METOABl IUIAHMPOBAHUS MHOTO(AKTOPHBIX 3KCIEPHUMEHTOB. I[IlOMHEBIH
(aKkTOpHBIM 3KcIepuMeHT. JIOCTOMHCTBA M HENOCTATKM OSKCIEPHMEHTAILHOIO METOA
UCCIIEOBaHUS.

AHanuTHYEeCKUII METOJ, ero 3HadeHHWe, OCHOBHBIE JTallbl: MAaTeMaTHYECKOe
onucaHue QU3NYECKOro Iporiecca, GOPMyIHPOBKa yCIOBHM OMHO3HAYHOCTH. | paHUYHEIE
yciaoBus. JIOCTOMHCTBA M HENOCTAaTKH aHaJIuTUdeckoro Merona. CHCTEMHEBIN aHalIn3
TE€XHOJIOTMYECKUX MPOIIECCOB.



CunTeTrdeckuit Meton uccienoBanus. Hayunas 6a3a mMeTola — TeOpHUS IOHOOMS.
Hosefimue mnpencraBneHus o NOAOOMH, KaK METOIE MBIIUIEHHS B OO0OOINEHHBIX
nepeMeHHEIX. 1IpenMymecTsa Teopur MonoOUs IO CPaBHEHUIO C SKCIIEPUMEHTAIBHEIM H
aHAIMTHYECKUM METONAMHU HCCIIEJOBaHMs IMPOLECCOB U aIIIapaToB.

I'eomerpuueckoe mnonobwe. KoHcTaHTel W wWHBapwaHTH mmomobus. IlomoGwme
duspueckux BenuuuH. OIHOMMEHHBIE BENWYHMHBI, CXOICTBEHHBEIE TOYKM M MOMEHTEI
BpeMeHU. DopMynrpoBKa MOAOOHS GUINIECKIX SBICHHIA.

IlepBast Teopema moOMOOHMS, BBIBOA, (DOPMYJIHpPOBKA H IpHMEHEHHe. AHAaIu3
CHHTETHYECKOI'0 XapaKTepa TPEThero METoAa CCIIeIOBaHNS.

Bropas Teopema mnomobus, ee QopmynupoBka u mnpumenenue. OnpeneneHue
HEOOXOMMOr0 U JOCTaTOYHOI'O YHCiIa KPUTEPHEB MOJ00US B KPUTEPHAILHOM YPaBHEHMNH,
OINKCHIBAIOIIEM KOHKPETHBIM Ipouecc. IIm-teopema. OOpa3oBaHuEe KPUTEPHEB U UHCEI
nonobus: Opyna, Oitnepa, Peftnonsnca, [Namumnes, Apxumena u I'pacroda u3 xpurepus
Herotona u ypaBaenus Hasoe — Ctokca. Kputepuii romoxpornoctu IIpararias. Meroauka
IOJyYeHUs] KpHUTEepHeB Monobus u3 auddepeHIUanbHbIX ypaBHeHuM. UYwciao bwo.
OusuyecKUi CMBICH U 001acTU IPUMEHEHUS Ha3BaHHBIX KPUTEPUEB U YHCEIL.

OOpasoBaHue  KpUTEpHEB  METOAOM  aHalW3a  pasMepHocTedl.  MeTosl
MaTeMaTU4YecKol 00paboTku pe3ynbTaToB m3MepeHuil. OmnpeneneHue Kod(hD(OHIHEHTOB,
BXOJSIIMX B KpUTEpPUAIbHBIE YPaBHEHHUS, U MIOKa3aTellel CTeTeHel B HuX.

TpeTrs Teopema nogodus - ee GOpMyIUPOBKA U IPUMEHEHHE.

OTamnsl UCCIeIOBaHUs IPOLIECCOB, alllapaToB U MAIIMH METOJIOM TSOPHH 1000,

4. MEXAHMNYECKUE MPOIECCHI

4.1. PaznesieHue chbiy4YuX NUIIEBBIX NPOAYKTOB.

Curossle cenapaTopsl. CemapaTopsl ¢ BO3BPAaTHO-TIOCTYIATENBHBIM M KPYTOBEIM
IIOCTYIATEIbHBIM IBH)KEHHUEM IUIOCKUX CUT. TeopHs MOCIOWHOrO JBHKEHMS MPOIYKTa Ha
CHUTax C KPyTrOBBIM IIOCTyNAaTEeNbHBIM ABMKeHHEM. [IpuBOgHBIE MEXaHU3MEI CenapaTOpOB.
ONeMEeHTBl TEOpUU MOBMKEHHUS IPONyKTa IO CHTY. ASpOIWHAMHYECKHE CBOMCTBA
IIPONYKTOB. Bo3xyliHEIE M BO3MYIIHO-CUTOBEIE cemapaTopbl. Tpuepbl. OCHOBBI TEOPUU
TpHepoB. IIpenenpHBI yron moabeMa 3epeH, HaXOISMIIMXCS Ha TTAIKOH IOBEpXHOCTH
[UJIMHIpPA U B STYeiKax IWINHIpa TpUepa.

4.2. PazfesieHue *KHAKHX NHIIEBbIX NPOAYKTOB.

Knaccubukarus XugkocTHBIX cemaparopoB. CHmocoOBl Togadud  HCXOIHOIO
IIPOLYKTa W BBIBOJIA IOINYYCHHBIX XUAKUX Opakumif. Cemaparopsl — pa3aeauTeld
TapensyaTele. CemapaTopel —  ocBeTiuTenu Tapensdarsie. OCHOBBI  TEOPHH
cenmapupoBaHus. IIpenenbHble pa3Mepbl OTCENapHUpPOBAH-HBIX YACTHIl, ONTUMAILHOE
paccTosiHue MexXnay Tapenkamu. OnpeneneHue o6beMa MIaMOBOI0 MMPOCTPAHCTBRA.

OCHOBBI THAPOOVWHAMHUYECKON TEOpHM CelmapupOBaHUs. DHEPreTUYSCKUN pacyer
CeInapaTopoB.

4.3. Paznesenne rpyd0oaucnepcHbIX NHIIEBBIX CyCIIEH3HH.



[IpyHIMI pasfeneHus CyCHeH3Wi B LEHTpOOeXHOM 1oje. PakTop pasmeieHus.
®DusnyecKkue OCHOBBI IpolleccoB LeHTpudyrupoBanus. Kiaccudukamus IeHTpUYT.
Ilonsecusle nenTpudyru. LleHTpudyru ¢ BEITPY3KOi ocalika CKpeOKaMM HIIM HOXAMH, CO
ITHEKOBOM, LEHTPOOEKHOW M IIyJIbCHpPYIOUIeHd BBITPY3KOH ocaaka. MeToanl pacyera
LEHTPUQYT IEPUOTUIECKOTO M HEMPEPHIBHOTO JEHACTBH.

4.4. MemOpaHHasi TEXHOJIOTHSI B MHIEBOH MPOMBIILIEHHOCTH.

O6paTHEIi ocMoc U yiusTpadmibTparws. CBONCTBA M CTPYKTYpa IOIYIPOHUIIAEMBIX
MeMOpan. Juadunerpanus. Ammaparsl Uil 0OpaTHOTO ocMoca W yIbTpabHILTPAIKH.
Konuentpanuonnas  momsgpusanus.  VcmapeHume — depes  MeMOpany.  Juanus.
ONeKTpoAMaNu3HbIe alnapaThl U YCTaHOBKU. MeMOpaHbl [Uis 3JIEKTPOAUaIi3a, 0OpaTHOro
0CMOCa, MHKpO- M ynbTpadunbTpanmy. MeMOpanHas o0paboTka MOJIOKa M MOJIOYHBIX
OpoxykroB. OdHCTKa MONYNPOAYKTOB CaXapHOTo Ipou3BoicTBa. QumcTka WU
KOHIIEHTPMPOBAaHUE COKOB, IIHBa, 0E3aJIKOTONLHBIX HAITUTKOB M BHH. OUYMCTKA CTOYHBIX
BOJI IPOU3BOJICTB ITUINEBOM MPOMBIIUIEHHOCTH.

4.5. IIpuroroBjaeHHe H TOMOreHU3ANUsl MAIIEBBIX IMYJIbCHIA.

Knaccudpukamus 3MyInpcaTOpoB IHIIEBHIX MPOU3BOACTB. ODMYJILCATOPHL  C
MEIIaKaMy, YyJapHOIo ¥ QPHUKIMOHHOIO JeHCTBHS, IEHTPOOEKHO-PACIBUIMTEIBHEIE
aMyJbcaTopbl. KitananHble roMOreHU3aTOPEI.

BubpanuoHnnsle 3MynbcaTopsl W romoreHusatopsl. Ompenenenue 3()GeKTHBHOCTH
paboTsl. PacyeT Npon3BOMUTEIEHOCTH U IIOTPEOHOM MOIIHOCTH.

4.6. IlomTy4yHOoe pa3ae/ieHHe NJIACTHYECKUX MUMIEBbIX MPOXYKTOB.

Mamussl  CO  IIHEKOBBIMH, IIOPITHEBEIMH, BaJKOBEIMH H  JIOIACTHBIMHU
HarHeTaTeNbHBIMH YCTpOMCTBaMu. PacueTHble cuUCTeMBI ypaBHEHUH IS Pa3IHYHBIX
IIPOIYKTOB.

4.7. llleqrymienne H MUIM(OBAHNE CHINYYHX MHIIEBHIX MPOIYKTOB.

Knaccuukaus merymmibHEIX W OUTAGOBAIBHEIX MallnH. PU3nYecKre OCHOBBI
Pa3IMYHBIX CIIOCOOO0B IIenyIeHus U nummdosanus. [llerymuisHble MaIluHEL ¢ paboYMMHU
opraHamu, BO3[EHCTBYIOIIUMY Ha IPOIYKT CkaTheM u TpeHueM. [llenyImrisHere MalIiHel
C pabo4YMMM OpraHaMH, BO3JEHCTBYIONIMMH Ha MPOLYKT CIBHUIOM. ASDOIIETYIIHILHEIE
mammuHel. [llenmymmuinpHele MamuHBL ¢ pabOYWMH OpraHaMHd, BO3IEHCTBYIOIIAMH Ha
IIpOLyKT TpeHueM. OneHka 3¢pHeKTHBHOCTH MAIIIHH.

4.8. U3mMenb4yeHHe NUIIEBBIX MPOIYKTOB.

CrocoObl pobneHust W m3MenbueHus. KiaccuduKamus MeTON0B M3MeIbYeHMS.
Pabora npoOWIOK B OTKPHITOM H 3aMKHYTOM ITHKJIaX. OH3MKO-MEXaHWYECKHE OCHOBEI
u3MeNnbYeHns — pabotsl Pebunnepa, Pertunrepa, bornna u np. XapakrepucTrka paboThl
IOPOOHMIIOK: TIPOM3BOIAUTENBHOCTh, CTENEHb W3MENbYEHUs, pacxon osHepruwm, KIIII.
[IpuHIMO NEHCTBHA M KJIAcCU(UKAII M3MENbYaIONIiNX MAalliHH. MaIWHEl [jIS pe3aHus
IUTACTHYHBIX M XpynKux MarepuanoB. Ilumel. Hoxu. Bomuku. Kyrrepa. Kommoumnsie
U3MENLYUTENH. JIUCKOBBIE MenbHHIBI. BanprioBele MammHBL. MaIlMHEL YIApHOTO H
yAapHO-GPUKIHOHHOTO IeHCTBUSL. MonoTkoBEIe IPOOWIIKH. Omnpenenenue



IpaHyJIOMETPUYECKOI0 COCTaBa, CTEIEHH HM3MENbYEHHUS IPOAYKTa, YIENBHOTO pacxoja
SHEpPruy, pexymen cnocodHocTr. OCHOBBI TEOPHH U pacyeTa MaIllyH.

4.9. [loznpoBanne KOMIIOHEHTOB NMHIEBBIX MPOXYKTOB.

O6neMHBIE [03aTOpPBl I IHUINEBBIX IPONYKTOB: OapabaHHBIE, TapelbuaThIe,
IIIHEKOBEIE, JIEHTOYHBIE, BHOpallMOHHBIE. BecoBble 103aTOPBl, MHOTOKOMITOHEHTHEIE
BECOBBIE€ [103aTOPEI IOPIMOHHOIO NEHCTBHs, HEIpPEpPHIBHBIE BeCOBHIE N03aTophl. OlieHKa
MOTPEINHOCTA  J03MpoBaHMsA. J03aTOphl I JKUIOKUX IMacTOOOPa3sHBIX IIHIIEBBIX
npoaykToB. OnpeneneHne pacxoa IpoayKTa ¥ MOTpeOHOM MOIIIHOCTH IIPUBO/IA.

4.10. MamuHBI JJ15l CMEIIMBAHHS CHINYYHX MUIEBLIX IPOAYKTOB.

Knaccudpukamus cmecuteneil s MUINEBBIX MPOAYKTOB. CMEIIMBAaHHWE CHIIYYHX
IIPOTYKTOB B CMECHUTEIIX IEPUOAUYECKOIO U HENPEPBIBHOTO NeWCTBUA. CMeCHTENH IS
BBOJIa JKHIKHMX KOMIIOHEHTOB B CBIIIydyWe MNPOAYKTEl. OCHOBEI TEOPHH CMEIIMBAHHI
IMHINEBEIX IPOXYKTOB. OIpeneneHre NIPOU3BOAUTEIEHOCTH U MMOTPEOHOM MOIITHOCTH.

4.11. MamuHBI ¢ BpalIalOMHMHCS 000JI0YKaAMH Uil MEXaHHYECKOH, TenI0Boi
H XHMH4eCKOH 00paboTKH NHIEBbIX MPOIYKTOB.

Knaccupuxanys MamuH ¢ BpamaroIuMucs obonoukamu. KpuTudeckas CKOpOCThH
BpamieHusd. OCHOBBI TEOpPUM W KOHCTPYKIIMM MAaIllMH C BPAIIAIOIIMMUCSI O0OJOYKAMH.
Tunel 6apabaHOB U IPHUBOIOB.

4.12. IlepemMemIMBaHHe NIACTHYHBIX (T€CTOOOPA3HBIX) MHIEBBIX MPOIYKTOB.

OcobenHocTy 1mporecca IEpeMEIMBAaHUS IUTACTHYHBIX MHINEBBIX IIPOAYKTOB.
Meronsl nepeMeIrBaHys IACTHYHBIX MHINEBHIX MPOAYKTOB M MalIMHHOE 0QOpMIICHHE.
Memanky ¢ BepTHUKAIBHBIMU COCYJaMH, JIONACTHBIC, IMHEKOBEIE W BHUHTOBEIE. (OCHOBBI
TEOpMH IIepeMENIMBaHUs IUIACTHYHBIX (T€CTOOOpa3HBIX) MHIIEBBIX  ITPOIYKTOB.
Omnpenenesue HeEOOXOOWMOM MOIMHOCTH JIs NpPUBOJA pPabOYMX OPraHOB PpPa3IUYHBIX
THUIIOB.

4.13. IlepeMemInBaHHeE »KHIKHX NHIIEBbIX MPOAYKTOB.

OcHOBHBIE METOABI IEPEMEIINBAHUS XUIKUX MUMIEBBIX IIPOIYKTOB, HX MAaIIUHHOE
opopmienne. MexaHudecKkue MeEIIANKH, JIONACTHBIE, paMHbIE, SKOPHEBIE, TYypOHHHBIE,
nponemiepHable. OCHOBBI TEOPHUH II€pEMEIMBAHUS JKUIKUX TIHINEBBIX IPOIYKTOB.
[IpuHIMIIEl pacyeTa IIyCKOBOM M paboueld MolmHocTH. PacmpeneneHue cKopocrtei
IIPOAYKTOB IIPHU E€pEMEITNBAHI.

4.14. IIpeccoBaHnue H rpaHy/JIHpPOBaHHe MHIIEBBHIX MPOIYKTOB.

Knaccudukanus Mamme s mpeccoBaHus. OTHelleHHE OJKHIOKOCTH — IMIPH
npeccoBaHuU. bpukerupoBaHre. OCHOBHBIE 3aBHCHUMOCTH IIPOIIECCOB OpPHKETHPOBAHHSA
IOUCIIEPCHBIX IHILEBBIX IPOXYKTOB. BHHTOBBIE, IITHEKOBBIC, BAJIBI[OBEIC, IIITAHTOBELIE
IIPECCHI, KapyCENbHBIE MIPECCHI, ICIAaHAEPhl U 3KCTpyAepbl. OCHOBBI TEOPUHU MPECCOBAHUSL
IIPH OTXXMME JXUIKOCTEN U B BBIIIPECCOBBIBAHMU IIIACTUYHBIX IMHUIIEBBIX IIPOIYKTOB Yepe3
MaTpulbl. ['paHynWpoBaHWEe CBITyYHMX MNPOAYKTOB. (OCHOBBI TEOpPHH MaIlWH A
IIPOU3BOJACTBA I'PaHyINPOBAHHBIX KOMOHKOPMOB.

4.15. PacdacoBka KHIKHX NHINEBBIX NPOIYKTOB.



Knaccudukarus pa3nuBoYHBIX MaluH. Pa3nuBodHbIe YCTPOHCTBA pachacoBOYHEIX
MaIlliH: KpaHOBbIe, KPaHOBBIE JUI M300apUUECKOr0 pa3iiuBa I'a3MPOBAaHHBIX XKHMIKOCTEH,
KJIallaHHbIe, C 30JIOTHUKOBLIMHU IIEPEKPHIBAIOIIUMIUCS JIEMEHTaMH, C MEPHBIME COCYIaMH
Y 30JIOTHUKOBBIMU 3aTBOpaMu. OCHOBHI pacyeTa.

Kapycensnbie aBTOMaTHI 171 pachacoBKH XUAKHUX MMUIIEBEIX IPOILYKTOB. ABTOMATEI
IUIs pac(acoBKH BSI3KHMX IHUIIEBBIX MIPOLYKTOB. Pa3inBouHbIE M306apHYECKHAEe aBTOMATEL
Pa3nuBo4YHO-yKyIIOpOYHEIC aBTOMATEL.

4.16. PacdacoBka H ynakoBKa ChINYYHX H IUIACTHYECKHX IHIIEBBIX
HPOAYKTOB.

PacacoBogHO-yIakOoBOYHbIE aBTOMATHl [UIS  CHIMYYHMX I[MINEBEIX MHPOIYKTOB.
KapycenpHbie aBToMatsl 17 pachacoBKM M YIAaKOBKH CHIYYHX IHIIEBLIX IPOLYKTOB B
MSATKHe ImaKkeTsl. KapycenbHO-THHEeHHbIE aBTOMATHI 11 pac(acoBKH U YIIAKOBKHU CHIIYYMX
IUIIEBBIX MPOMYKTOB B JKECTKHE IaKeThl. MeTonsl yBEeIWYCHHS IPOU3BOIUTEIHLHOCTH
pacdacoBOYHO-yNIaKOBOYHBIX  aBTOMAaTOB IS  CHINYyYMX IIHINEBHIX  IIPOLYKTOB.
PacdacoBoyHO-yIIakoBOUHBIE aBTOMATHl ISl IUIACTHYECKHX IIHINEBEIX IIPOLYKTOB.
3aBEpPTOYHBIE aBTOMATHI [UIS IUIACTHYECKUX MPOAYKTOB M INTYYHEIX M3ENINN. ABTOMATEHI
IUISl UHIVMBUIYaJIbHOTO 3aBEPTHIBAHUS ITYIHBIX U3IEIIHHA.

S. TEIIJIOBBIE ITPOIECCHI ! AITITAPATBI

5.1. TensioBblIe npouecchl.

Ienn HarpeBanus U oxnaxaeHus. Knaccudukarms TemioBbx npoieccoB. CIiocoOs:
mepefayd TEIUIOTHEI: TEIUIONPOBOJHOCTEIO, KOHBEKIMEN W H3IydeHHEeM. YpaBHEHUS,
omuchiBaroIue mepeHoc TemIoTel: Dypre, Hrrorona, ®@ypre-Kupxroda, Credana-
boneumana, Ilnanka, OinmTelina. Termnomepenada depe3 CTeHKY. BEBIBOA OCHOBHOIO
YPaBHEHH TeIUIonepeaadr. DIeKTpohU3NIecKre U HeTPaIuIIMOHHBIE METOIbI 00pabOoTKH
IUIIEBBIX MAaTepUalOB: HH(QPaKpacHBIM HarpeB, BO3INCHCTBHE JJIEKTPOMArHHUTHBIX U
yIbTpa(HOIETOBEIX ITOJIeH, ynbTpa3BykKa. VIMITylbCHBIE U IIyJIBCAI[HOHHBEIE METOJBI
00paboTKU NUIIEBBIX MIPOTYKTOB, 00paboTKa MarHUTHBIMH IIOJIIMH, 3JI€KTPOKOHTAKTHBIM
METOJ, TepMoILIacTu4YecKas oopaboTka.

5.2. Tensi0060MeHHBbIE anaAPaThI.

OcHoBHBIE IIPUHIIAIIBI KJIacCU(pUKAITUU TEII000MEHHBIX aIapaTosB.
PexynepaTvBHEIE, pereHepaTUBHBIE U KOHTAaKTHEIE TEIUIOOOMEHHHKH. XapaKTEPUCTHKA
OCHOBHBIX THIIOB TEIUIOOOMEHHBIX ammaparoB. Temnodusndeckue XapaKTEPUCTHKH
TEIJIOHOCUTENIEH: HAarpeTslX Ia30B, I1apa, BOJbI, BBICOKOKHUILAIINX TEIUIOHOCHUTENEH,
snekTpudecTBa. KoapdumueHnT TemwrooTnadyd npd  B3aUMOAEMCTBHH  IIOTOKOB C
ITIOBEPXHOCTSIMU.

BoznsHo# map, xak TEIUIOHOCHUTENb, €ro SHTANbIMA. VICIonbp30BaHue Iapa BEICOKOTO
IaBJIEHUs B allliapaTax ¥ le4yax MUIIEBOU ITPOMBIIUICHHOCTH.

Boma. CpaBHeHue BoABl M Iapa KakK TEIUTOHOCHUTENEeH. BBICOKOKHUIIAIINE
TEIUIOHOCHUTENN:  MHUHepanbHble ¥ opranmdeckue (BOT). Temnoduzmdeckue



xapakrepuctkn BOT, cpaBHeHMe ©X C BOOSHBIM IAPOM. DJEKTPUYECKHUE
Ter1ooOMeHHNKH. Inan 1 MeTouKa pacdeTa TEIIOOOMEHHEBIX aIllapaTos.

Pacyer  mosesHoro TemnoBoro moToka. Ompenenenue  KodpUIMEHTOB
TEIJIONIEpeNaYl M TEIUIOOTAAYM IIPH Pa3iIMYHBIX peXHMaX JBI)KEHHMS IIOTOKOB.
Ornpenenenne cpenHell pa3sHOCTH TeMIIEpaTyp MpH MPSIMOTOKE, IPOTHBOTOKE, CMEMIAHHOM
TOKE.

OCHOBBI KOHCTPYKTHUBHOIO pacyeTa TEIIO0OMEHHHUKOB.

OcCHOBBI pacueTa THIPaBINYECKHX IIOTEPh B TEIUIOOOMEHHMKE. MeXaHUJeCKHi
pacdeT TEIIOOOMEHHOro ammapara. OHEpPreTWYecKuid U oSKcepreTmueckuii  KITJT
TEIUIOOOMEeHHOro ammapara. MeTonbl HMHTeHCHM()HKALUH TeITIOOOMEHa W IOBBIIIIECHHE
TEXHUKO-2KOHOMHYECKUX MTOKa3aTelIeH.

5.3. IlosryyeHne U npuMeHEeHHE X0JI0A.

TepMmonuBaMuveckrie OCHOBBEI OXJIRXXICHUS. PealbHble rassl U KOHAECHCHUPOBAHHOE
cocrosgHue. Oddekr JIxoyms-Tomcona. T-S pguarpamMma COCTOSHHS — BEILECTB.
XonomuneHele  OHKIBL. ~ KoMIpeccHOHHBIE,  KacKaiHBIE, IIaPOKEKTOPDHBIE M
aZICOpOLIIOHHBIE XOJIOAWIBHBIE MAIIIMHEL.

OxnaxneHne H 3aMOpPaXMBaHWE MHIIEBBIX IPOLYKTOB. TpaHCIOPTUPOBKA
3aMOpPOXKEHHBIX NpoaykToB. IloaroroBurenbHble omnepamuu. TexHONOTHS 00paboOTKU
XOJOJOM  MHMINEBBIX INPOAYKTOB U  CHIpbi.  I[IpOMBIIUIEHHOE  IIPOM3BOJICTBO
OBICTPO3aMOPOXKEHHBIX IIPOXYKTOB. TexHonorus OBICTPOro 3aMopakuBaHus. lloTepu
MacChl IPH 3aMOPaXUBAaHHMH, CIOCOOBI 3aMOpPaKMBaHUS, MOPO3WIBHOE O0OpYIOBaHHE.
Hcnonp3oBaHne 3aMOpaKUBaHUA IIPU CyOIMMAlMOHHOM CYIIKE IHIIEBEIX IIPOLYKTOB.
XpaHeHHEe 3aMOPOKEHHBIX MMUIIEBEIX MPOIYKTOB.

TexHONMOrMYeCKOE KOHOWIMOHUPOBaHHE BO3MyXa. 1eIUIOGUIUYECKHE OCHOBEI
3aMOPaXUBAHUA, KPHUBBIE  3aMOPaXXMBAaHWSA, IPOJOJDKUTENFHOCT M CKOPOCTH
3amMopaxkuBaHusA. (OCOOEHHOCTH TeIUIO- W MaccooOMeHa IpH  OCYIIECTBICHUHU
XOJIOMIIBEHOM TexHonoruu. Ilpomeccel rirybokoro oxmkeHus. OXIKEHHE Ta30B METOIOM
UX IPOCCETUPOBAHHUS.

5.4. BeinapuBaHue H BbINapHbI€ YCTAHOBKH.

Henu BeimmapuBanua. [IpuMeHeHMe BBITApUBaHUS B IHIIEBOH MPOMBINLIEHHOCTH,
CIIOCOOBI BBINTAPUBAHUA: IIO]] BAKyyMOM, IIOJ] JaBICHUEM W IIPH aTMOC(EPHOM IaBICHHUH.
OnHoxoprycHas BaKyyMHasl BbIIapHast yctaHoBka. OcHOBHI pacueTa. OOInas u mone3Has
Pa3HOCTH TeMIIEpaTyp NpH BeIIapuBaHuU. lloTepu pasHocTH TeMmiepaTyp Ha (H3HKO-
XUMHAYECKYI0, THAPOCTATMYECKYIO M THAPAaBIMYECKYIO IelpecCHd. Temonepenaya B
BBIMIAPHBEIX ~ allaparax, BBIOOD ONTUMAIBHOIO YpPOBHS pacTBopa B TpyOKax.
Marepransaeli 1 TemoBod OGamaHchl. OCHOBBI pacuyeTa OIHOKOPIIYCHOM BEIAPHOM
YCTaHOBKH: KOJIMYECTBA BBIIIAPEHHONU BOJBI, PacXo/ia IPEIOIIero mnapa, TeIionepeaaromei
[IOBEPXHOCTH, KO3()(QHUIMEHTOB UCIIApEHHUS ¥ CAaMOUCIIapEHH.



MsuoroxopiycHoe BblnapuBaHue. CXeMBI MHOTOKOPITYCHBIX BBITIAPHEIX YCTAHOBOK:
IPSIMOTOYHAs, IPOTUBOTOYHAA U Ip. CpaBHUTENHHBIN aHaTH3 paboTEl yCTaHOBOK. OCHOBEI
pacyera MHOIOKOPILyCHOH BBIIApHON YCTAHOBKH: OOIIEro KOJHNYECTBA BBIMAPEHHON BOJBI
U pacrpefeNieHAe BEBIIAPEHHONW BOABI II0 KOpIycaM, KOHIIEHTpAaIlMM pacTBOpa II0
KopITycaM, TeMIIEpaTyphl KHIIEHHsS B KaxXnoM Kopiryce. [IpaBuna babo m lropunra mjs
OIIpENICJICHUs] TEMIIEPAaTyPhl KHUIIEHHS DAacTBOPOB. PacueThl pacxonma rperomiero mapa
IIEpBOr0 KopIryca M Ko3(Q(QUIMEHTOB TeIUIoIepenadyd B KOpIycax. PacIpejeneHue
CYMMapHO¥ IIOJIE3HOM pa3sHOCTH TeMIlepaTyp II0 KOpIlycaM H3 YCIOBHH paBEeHCTBA
IIOBEPXHOCTEN HarpeBa KOPIyCOB U IIPH MUHUMAJIBHOM CyMMapHO#H IOBEPXHOCTH Harpesa
BCEX KOpPITyCOB. BEIOOp oONTHManbHOrO dYHCIa KOPIYCOB YCTAHOBKH. KOHCTpYKIUH
BBINTAPHBIX alllapaToB: ¢ HEHTPAIbHON IUPKYIAIUOHHONW TPyOOH, IIIEHOYHOTO, POTOPHO-
IUIEHOYHOI'0, C TEIUIOBBIM HACOCOM M C IPUHYAUTEIHHOM IUPKYIIALHEH.

Cryienue pacTBOPOB METOJOM KPHOKOHIIEHTpUpOBaHus. CpaBHUTEILHBIA aHANN3
CTYIIEHM METOIOM BBIITAPUBAHUS U KPUOKOHIICHTPUPOBAHHS.

5.5. KoneHcanusi H KOHAEHCATOPBI.

Ob6macTi MNpPaKkTHYECKOTro IPHUMEHEHHS KOHJICHCAlWH. TWIBI KOHIEHCATOPOB -
IIOBEPXHOCTHEIE M CMEIIEHHs], OCHOBHBIE CXEMBbI U UX aHalu3. TeMIepaTypHble KpUBEIE
TEIUIOHOCUTENEN B KOHIEHCATOpax.

PacyeT 1NOBEpXHOCTHOrO  KOHIEHCaTopa W  ero  ycTpoiictBo. Pacuer
OapoMeTpudecKkoro KoHIeHcaTopa cMemreHus. OrmpezeieHne yAEIBHONO pacxoja
OXJIaXKIAIOIIEH BOMBI, MOIIHOCTH BaKyyM-Hacoca, BBICOTHI 0OapoMeTpUdecKo TpyOHI,
IyaMeTpa naTpyOKOB, paCCTOSHUN MEXITy ITOJIKaMH, YUCIIa TOJIOK M IUIOIIaIH CEKTOpa It
mpoxona mnapa. Ompenenenne rabapuTHBIX pa3sMepoB KoHaeHcaropa. OcobeHHOCTH
KOHIEHCAllMK IIapa B BaKyyMe HIDKE€ TPOWHON Todkd. I[IpoMEIINUIEHHOE NpUMEHEHHE
KOHJIEHCAIIMH Iapa B TBEPJIOE arperaTHOe COCTOSHUE.

6. MACCOOBMEHHBIE ITPOIIECCHI

6.1. OcHoBBI Teopuu Mex¢paszHOro mnepenoca maccobl. OOIHe NOHATHS H
onpeaesenusi. Buanl nponeccoB Macconepeaaym.

Ananorus Temno - u MaccomepeHoca. ®a3oBoe paBHOBecHe. MarepHalbHBIE
OamaHCBl MacCOOOMEHHBIX mpoueccoB. JIMHUS paBHOBecHs U pabodas JTHHES
MacCcOOOMEHHBIX IporieccoB. [(uddepeHnanpHple ypaBHEHHS W KPHTEPUH, MOTOOHS
MaccollepeHoca.

JIBrKyIas cuina MacCOOOMEHHBIX IIPOLIECCOB.

MexaHnu3M Macconepenadu. Maccomnepenadya MeXIy >KHAKOCTBIO W Ta30M, MEXIY
IBYMSI KUJIKOCTSIMH.

MonnekynspHas u TypOyneHTHas Tubdy3us.

Ilepsslii 1 BTOpoO¥ 3akoHBI Duka.



Maccomnepenaga B cucreMax ¢ TBepmod (a3oil. MaccompoBomHOCTE. YpaBHEHMS
Maccomepenayd M MacCoOTHa4yd. THWIBl KOHTAKTHBIX YCTPOMCTB MacCOOOMEHHBIX
anmapaToB. I IppHnumner 06pazoBaHus TOBEPXHOCTH (Ha30BOro KOHTaKTa. PacibuinTesHbIe
anrnaparsl, HacaJO4YHble U TapeabuaThle KOJIOHHEL.

6.2. AGcopOums.

O6mue moHATUS K oOIpeneneHUs. lIpuMeHEHWe B IMINEBEIX IPOM3BOICTBAX.
3aBUCHMOCTb CKOPOCTH aOCOpOLUM OT NaBJICHHS U TEMIIEPATYPHI B alapare. Y CTpOHCTBO
Y IPHUHIIKI AEACTBHA a0cOpOepoB: MOBEPXHOCTHBIX, OapabaHHBIX U PaCIBLIMTEIHHBIX.

Marepuanessle 6anancel abcopbepoB U pacxon abcopbeHToB. YpaBHeHHe paboueit
nuHud. Temnosble 6anancel abcopOepoB, pacueT HacaIOIHbIX abcopOepoB: IMpeaeIbHOl 1
(QUKTUBHOM CKOPOCTH TIa3a, BBICOTHI CIIOS HACaOK{, AMAaMeTpa KOJOHHBI, ILUIOTHOCTH
OpOIIIEHHs, BEICOTEI M YHCIIa eIUHUL IlepeHoca. ['padudeckoe ompeeneHue Yncia eMHNII
nepeHoca.

6.3. Ancopouus.

OcHOBHBIE TIOHATHSA U OIpeseNeHns. [ [pOMBIIIEHHEIE aICOPOEHTE M X OCHOBHBIE
XapaKTepUCTHKH. PasneneHne ra3oBeIXx cMecedl U pacTBOpoB. JecopOiust. YCTpoicTBO U
NPUHIKI JEWCTBMSA aACOPOIMOHHBIX alllapaToB IEPUOJHYECKOTO M HEIPEPHIBHOIO
nercTBrs. MaTepranbHbIi OalaHC U ABWXKYIAs cria mporiecca. IIpomecchl HOHOOOMEHA.

6.4. Cymxka.

Ilenu u cnocoGBl CyIIKH B IHINEBOW MPOMEIILIEHHOCTH. DHU3MUYECKHE CBOMCTBA
BJI&XHOro Bozayxa. J-X mmarpamma Pamsuna. B3ammopeilicTBHe BIa)KHOIO MaTepHana C
BO3ayxoM. M3soTepMel copbuum u necopbumu. DopMbl W SHEPTUS CBA3M BJIATM C
MaTepuanoM. XUMHWYECKH CBsi3aHHas Biara. AJCOPOIMOHHO-CBS3aHHAs  BIara.
MoHoMoneKysspHas ¥ MONUMOJNEKyJIsIpHas ancopbuwms. Kamuisipuas Biaara B Makpo- H
MHUKpoKanuispax. OcMoTHdecKu-cBs3aHHass Biara [loHsTHe 00 aAKTHBHOCTH BOJIEL
M3MeHeHre COCTOAHHS BI@KHOIO MaTepwala TIpH CyIIKe. PaBHOBECHas W
TMIPOCKOIINYECKAas BIaKHOCTh. Y eNlbHas, CBOOOIHAS U CBI3aHHAs BIIara.

O6nactu cymxu u gecopbunu. Kpusble cymku. OCHOBBI KHHETUKH KOHBEKTHBHOM
CYIIIKH.

PacueT mIOTHOCTH IOTOKOB BIard 3a CYET BJIAaro- M TEPMOBJIATOIPOBOIHOCTH.
OcobeHHOCTH BHEIIHEro M BHYTPEHHEro IlepeHoca Temia W Macchl. KoddduimeHTsI
IIepeHoca Tellia U BJary.

VY CTpOMCTBO M NPHHIUN OEHCTBUS CYIIMJIOK C Pa3lHYHBIMH CIIOCO0AMM ITOJBOJA
TEIUIa: KOHBEKTHUBHBIM, KOHIYKTHBHBIM, TepMopaauanuoHHbeIM. CyIlKa B IIOJIE TOKOB
BBICOKOM 49acTOTBI, CyOINMMalMOHHBIE CYHOIWIKH. KOHCTpYKTHBHBIE OCOOEHHOCTH
CYIIHWJIOK: TYHHEJILHBIX, KAMEPHBIX, J€HTOYHBIX, IIAXTHBIX, OapabaHHBIX, BUOPALMOHHEIX,
PaclbUIMTENBHBIX, CIUPATBHBIX, C KHILIIUAM H a’pOoQOHTaHHEIM ciioeM. OcobeHHOCTH
TEIIO- ¥ MaccooOMeHa IIpH pPa3UYHBIX METOJax CYIIKH: MH(PPaKPacHOM, B IIOJI€ TOKOB
B4 u CBU.

OcHOBEI pacyeTa CyNIMIOK: KOIMYECTBA UCIIAPEHHOM BIIArd, IOJHOIO U YAEIBHOTO
pacxozna Bo3myXa, IOJIHOTO U YAEIHHOTO PacXoia TeIUIOTH. YpaBHEHUs MaTEpPUAIBHOIO U



TEIUIOBOr0 OalaHCOB CYIIMIBHBIX YCTAaHOBOK. I padoaHaIHTHYECKU# pacdeT CYIIHIOK C
ucrnonb3oBanueM J-X nuarpammel. llepexoxm oT aguabaTHOM CyIIMIKM K peabHOM.
N306paxenune Ha muarpamme J-X pa3iu9HBIX BapUaHTOB IPOIECCA CYIIKH: OCHOBHOTO, C
YaCTUYHEIM IIOJOTPEBOM BO31yXa B CYIIMJIBHOW KaMepe, C YaCTUIHON PELUPKYISAIUeH U ¢
IPOMEXYTOYHEIM  IIOJOIPEBOM  BO3JyXa II0 30HaM. |EeXHUKO-3KOHOMHYECKHE
XapaKTEpPUCTUKH DA3IMYHBIX CYLIUIBHBIX yCTaHOBOK. [loHsTHE 00 sHEpreTHdeckoM Hu
skceprerudeckoM KIIJ[ cymmnpHBIX ycTaHOBOK. IIpvHIMIBI pacdeTa CKOPOCTH CYIIKH B
IIEPBOM U BO BTOPOM IepHofax. OCHMIUIHPYIOITHE PEXUMBI 3HepromoaBoa. OnTudeckue
Y TEpMOpPAIUAIIOHHbIE XapaKTePUCTUKH TUIIEBEIX IPOIYKTOB.

6.5.Paznenenue »AAKHAX OJHOPOIHBIX cucTeM. [{THCTHILISINASA U PeKTHOHKALHSA.

IIpomeccsl pas3feneHus OTHOPOOHBIX CMeceld B IHUIIEBOH MPOMBIILIEHHOCTH.
Krnaccudukanus 6unapHex cmeceit. 3akonsl Payns u Jlanerona. TeopeTndecKrne OCHOBEI
IUCTHIIANMY. JluarpaMMbl paBHOBecHs U pabodas JUHHUS Iporiecca. TeMreparypHas
muarpamMma. OpHOKpaTHass mOpocTas JOUCTWUIANUA. IIpocTas  OUCTHIUIAIHNSA  C
nednermarmeil. MonexymspHas IUCTHIUIANNS. DIerMoBoe YHCIIO.

CymHocTs ¥ IpuHOWNB pekTHQukanuu. Ilepumonmudeckass ¥ HeNpephIBHAS
pextudukanuu. HazHadeHne W KOHCTPYKIIMM TapeiioK. MaTepuaibHBIi U TEIIOBOH
OanaHchl peKTU(UKAIMOHHON KOJNOHHEL. Pacder peKTH(UKAIMOHHBIX KOJIOHH Ha OCHOBE
Yucia TEOPEeTUUECKIX TapelloK M Ha OCHOBE €IMHMUI] IlepeHoca. PacdyeT pacxoza IperoIero
napa. Pacuer pacxoma Bombel B Jediermarope u xonommibHuKe. OCHOBHBIE pa3Mephl U
THAPABINYECKOE COINPOTUBICHHE pPEKTU(QUKAIMOHHEIX ammapaTtoB. (OCHOBHBIE THIIBI
anmapaToB IS MEPEroHKH M PEeKTU(UKAIIMA B MUILEBOM MPOMBIIUIEHHOCTA. MeTosl
SKOHOMUH SHEPTUH B PeKTUPHUKAIIMOHHBIX YCTAaHOBKAX.

6.6. JxcTparupoBaHue.

OKCTparupoBaHWe B CHCTEME TBEPAOE TEIO—KHUAKOCTh. PDusndeckas CyIIHOCTh
nporecca. @akTopsl, onpeaessronwe 1uGPy3noHHOE COIPOTHBICHHUE IIEPEHOCY BellecTBa
BHYTPU YacCTHUIIbl, BIMSHHE Ha BEIWUYMHY BHEIIHEro Iu(M(y3MOHHOTO COIPOTUBIECHUS.
BrnusiHue Ha MpoIlecc OTHOCUTENBHOTO IBIDKEHUS (a3 M COOTHOIIEHUS UX PacXod0B.

Pacuer  oskcTparumpoBanus. Metonsl  MHTEHCHGUKAIMA  3KCTPardupoOBaHUS.
Anmapatypa Uil TIpOBENEHHsS OKCTPardpoBaHUsS U3 TBEPHObIX Tel: arMocdepHad,
BaKyyMHass u palotaromas moj naBieHHeM. KoIIOHHBIC, pOTAIMOHHBIC, JEHTOYHEIE,
KOBIIIOBBIE, IBYXIITHEKOBBIE HAKIIOHHBIE ¥ CEKLIIMOHHBIE IKCTPAKTOPHI. DKCTPAKLMI B CpEeAe
COKVDKEHHBIX I'a30B.

OKCTpaKIHs B CHUCTEME XUIKOCTh-)KUIOKOCTh. (Du3ndecKas CYIIHOCTH MpoIlecca.
TpeyronpHass nuarpamma, paBHOBecue (a3 Ha TpeyroibHOW auarpamme. MeTonbl
SKCTPaKLMK: ONHOCTyIIeH4YaTas, MHOIOCTyIleH4YaTas U3 JBYXKOMIIOHEHTHBIX pPacTBOPOB.
Beibop u pereHepanus OKCTpareHTOB. AmmapaTsl [UIs IPOBENEHUS JKUIKOCTHOU
OKCTPaKIMHU: pPACIBUIUTENBHBIA U CMECHTENbHO-OTCTOMHEBIN. MarepuanpHeii OanaHc.
Pacuer xonudyecTBa 3KCTpareHTa.

6.7. Kpucranausanus 1 pacTBOpPeHHe.



CyIIHOCTh KpUCTAJUIM3ALIMM M PACTBOPEHHUSA. YCIOBHMS KPHUCTALUIH3AIAU |
pactBopeHus. CrnocoOBl KpUCTAUIM3AllMU. 30HBI COCTOSIHHMS PaCTBOPOB. 3apOXKIeHHE U
poct kpuctamoB. OCHOBHBIE TOHATHS TeOpUH Kpuctautuzanud. COOTHOIIEHHE
CKOpOCTEH 00pazoBaHMsA M pocTa KpUCTaUIOB. (OCHOBBI pacdeTa ammaparypsl Uit
KpuCTaUIM3aly. MaccoBble TIpadUKu M MaTepHAIBHBIA OalaHC KPUCTAUTH3AIWH.
TemnoBoil GanaHC KpUCTAUIM3AUWH. AMIAPATHl IS KPUCTAUIM3AIMH M OXJIAXKICHHUS
PacTBOPOB.

7. ITPOIECCHI n MAIIINHBI JJIS MEXAHM3AIIMN
IEPETPY30YHBIX OIIEPAIINI

7.1. MamuHbI HePepLIBHOTO TPAHCHOPTA.

OcCHOBEBI TeOpHM MaIllH HENIPEPHIBHOIO TPAHCIIOPTA: ONpeelIeHHe COIPOTHBICHHMIA,
MOIIIHOCTE JBUTATEI, PACIIOIOKEHHE IPUBO/IA, HATSDKHOE YCTPOUCTBO.

7.2. KonBeiiepbl HeNpepbIBHOIO TPAHCHOPTAa € TATOBBIM 3JIEMEHTOM:
JIEHTOYHBIE, LeNHble (IIacTUHYAThle, CKPEOKOBBIC, KOBIIEBBIE) 3JI€BATOPEL. THIIBL
YCTPOMCTBO, 00JIaCTh IPIMEHEHUS, METOTUKA pacyeTa.

7.3. KonBeiliepbl HenpepbIBHOIO TpaHCHOpTa 6e3 THArOBOro 3JIEMEHTA:
BUHTOBBIE, KauyaroOIIMeCs, pPOIUKOBBIE. TUIBI, YCTpPOKWCTBO, OOJacTh IPUMEHEHWS,
METOJIMKA pacuera.

TparcnopTHpyromee 060pyA0BaHUE IIOTOYHBIX JIHHUH.

7.4.YcTaHOBKHM TNHeBMaTH4YeCKOro W THAPABJIAYECKOT0 TPAHCIOPTA:
IIHEBMOTPAaHCIIOPT B  «Pa3peXeHHOI» (a3e, a’po30JBTPAHCIIOPT, a’3pOoXKeNIoda,
KOHTEWHEPHBIM ITHEBMOTPAHCIIOPT, THUAPaBIMYECKUil TpaHcmopT. [IpuwHImN melcTBHS,
CXeM5l, pabodre 31eMeHTHl, 061acTh npuMeHeHus . OCHOBBEI TEOPUHU M PacdeTa yCTAHOBOK
ITHEBMaTUYECKOI'0 U TUAPABIMYECKOrO TPaHCIIOpTa.

7.5. YcTpoiicTBO caMOTE4HOI0 TPAHCHIOPTA JIS CHIMYYHX H IITYYHBIX IPY30B.

OOmue MOHATHA O CHCTEMax KOMIUIEKCHOW MeXaHW3aIlik M aBToMaTh3anud (110
orpacin). [ToTogHO-TpaHCIOPTHEIE CUCTEMEI. BEIOOD THITA TPAHCIIOPTHOIO 0GOPYIOBaHHS.
OCHOBBI TEXHUKO-3KOHOMHYECKIX PacyeTOB MPUMEHEHHUS TPAHCIIOPTHOTO 00OPYIOBaHUS.
OxoHOMHYecKas 3QPEKTUBHOCTh CHCTEMBI MEXAHU3AIIHH.

7.6. I'py3onoabeMHble MAIIHHBI.

Kiraccupukanus. OcCHOBHBIE MeXaHU3MEBI U 3JeMeHThl. OCHOBHI pacuera.

8. TEXHOJIOI'MYECKHUE JIMHUMA ITUIIEBBIX ITPOU3BOJACTB

8.1. Opranu3anus TeXHOJIOTHYeCKOH JIHHHH.

JIuaus Kak OOBEKT TEXHHYECKOro O0OeCIeYeHHss COBPEMEHHBIX TEXHOJIOTHH.
Knaccubukanus muauit. MHTerpupyromue cBoiictBa obopymoBanus. IIpocTpaHCTBEHHO-
BpeMeHHas CTpyKTypa JuHui. Obecnieuenre GyHKITMOHATBHON 3D ()EKTHBHOCTH IHHHH.

8.2. CTpoeHne TeXHOJIOTHYECKHX JIHHHIA.

QyHKIWOHANIBHAA CTPyKTypa JuHUU. KoMIuiekcsl 000pymIOBaHMS, COCTaBIISIOIIHE
auHuo. TpaHcopTUpyIOIKe yCTPOHCTBA U TEXHOJIOTHIECKIE KOMIUIEKCHI B JIMHUAX.



8.3. Co3panne TEXHOJIOTHYECKOM JHHHH.

Opranusanus  co3maHus  JUHUW.  [lpeqnpoekTHbIE — H3BICKAHMS  JIHHHH.
IIpoextupoBanue nuHUU. KoHCTpyupoBaHume o0OopymoBaHus IuHHH. M3rorosieHue,
MOHTaX U MOJEPHU3AINS JTHHUH.

8.4. ®DyHKkHOHHPOBaHHE TEXHOJOTHYECKOMH JIHHUH.

OKCIITyaTallMOHHBIE CBOMCTBa JHHMHU. [IpoBepka KadecTBa (GYHKIIMOHHPOBAHHUS
muaun.  JloBoaka nuHUH. OcBoeHwe mnuHuH. OOCITy)XMBaHHE W BOCCTAaHOBIICHHE
paboTOCIIOCOOHOCTH JTUHHH.

8.5. Pa3BuTHE TEXHOJIOTHYECKOH JIHHUH.

[Muxnel pasButus nuHUU. [lokasarenm TexHWdeckoro ypoBHs JwHME. OCHOBHEIE
HaIlpaBIICHUs Pa3BUTHS JTHHUI.
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