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[TPOTPAMMA

BCTYNUTEIBHOTO MCHBITAHUS JJIs TocTynarommx B 2021 roay B Maructparypy
Ha HaIpaBJIeHHE MOJrOTOBKH
21.04.01 Hedreraszosoe aejio
[0 MPOTPaMM€ MarucTpaTyphbl
21.04.01.01 AnnmapaTypHO-TeXHOJIOTHYeCKOe 0popmiieHne
HedTeXMMIUYECKUX MPOU3BOACTB

1. Krnaccudukamuss mponeccoB M ammaparoB (MO LEJIEBOMY Ha3HAYCHMIO, (PU3NUECKOU
CYLIHOCTH, arperaTHOMY COCTOSIHUIO, YHCITY (a3 U KOMIIOHEHTOB, YHUCTOTE MPOIYKTOB, CIIOCO-
Oy opraHu3amuu mporecca).

2. llepuoaunueckue M HENPEPHIBHBIE TEXHOJOTHUYECKHE mporecchl. OCOOEHHOCTH, JOCTOMH-
CTBa, HEJOCTATKH, puMeHeHue. [Ipumepsi.

3. Pa3HOBUAHOCTH METOJOB MPOCKTUPOBAHMS, UCCIEIOBAHMS, OMMCAHMUS U pacyeTa Mpo-
[[IECCOB W  anmaparoB: OSKCHEPUMEHTAJIbHbIE M TEOPETHYECKUE TOIXO0Ibl;  (U3HKO-
MaTEeMaTUYECKHUEe, NTHKEHEPHO- KUHETUUYECKUE, NHKEHEPHO-AMMPOKCUMAIIMOHHBIE U (hopMalib-
HO-CTaTUCTUYECKHE METOIbI). [Iprmepsl.

4. Enunsle kuHetnuyeckue 3akoHoMmepHocTH (EK3). CxkopocTh, ABMXKYIIas cuia U COMpo-
TUBJIeHUE (KUHEeTH4eckui kKodpduiueHnt ckopoct). EK3 rumpoMexaHnyeckux MpOIECCOB.
EK3 mpomeccoB temmonepenauun. EK3 mporeccoB Macconepenaun (auddy3noHHBIX MPOIIEC-
COB).

5. I'papuvieHTHBIE 3aKOHBI BSI3KOTO TPEHHUsI B JABUXKYyIeics kuakoctu (HeroTona), Tero-
npoBoaHocTd (Dypee) u quddys3un (Puka). AHanorus u pazinnuus ypaBHeHuid. Kunernueckue
k03¢ duLMeHTs U UX pazmepHocTH. [Ipoliecchl HerpaueHTHON MTPUPOIBI.

6. Teopus nmomobus. 1-1 Teopema momodbus. [lomydenue xkputepue mogodus u3 audde-
PEHIMANIbHBIX YpaBHEHH: omepanusi npuBeaeHus nuddepenuuanbupix ypasHenuit (OILLY).
Kpurepuu rujipomexaHnueckoro nogoous. 2-s reopema no100us.

7. Amnanmu3 pazmepHocteit (AP) dusnueckux BenuuuH. [lomydeHue kpuTepueB mo00us me-
TOAOM aHayiM3a pazMepHocTell. [lepBuuHbIe U BTOpUYHBIE pa3MepHOCTH. Kputepuu ruapome-
XaHU4eCcKoro noaooms. Yucno kpurepues. - Teopema bakunrema. J[ocTOMHCTBA ¥ HETOCTATKU
nosrydeHust kpurepue metonamu AP u OIT/LY.
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8. Kpurepuanbneie ypaBHeHHs. OnpeaensemMble U ONPEAEIIAIONINE KPUTEPUH (Ynciia MoJ0-
oust). Onpenensionme pasmMepbl, CKOPOCTH, TEMIIEpaTypbl, KOHIeHTpauuu. [lapamerpuueckue
Kputepuu (cumiiekcsl). IlpousBoaHbie u rpymnnoBsle kputepun. Kpurepuu-ananoru.

9. IlonmyuyeHue SBHOTO BHUJAa KPUTEPUAIbHBIX YPaBHEHUH OOpaOOTKON 3KCIEPHMEHTAIIb-
HBIX WJIM PAcUETHBIX JaHHBIX. ['paduueckas odpadotka. Craructudeckas oopadborka. Meton
HAaUMEHBIINX KBAJIPaTOB.

10. dusnueckoe MOAECIUPOBAHUE U AKCIEPUMEHT. TexHuKa (U3NUYEeCKOro 3KCIEpPUMEHTa U
monenupoBanus. [IpaBuna obecnieuenus: mogoOusi B MOJAENH U B oOpasie. 3-s Teopema mojo-
ousl.

11. Obuuit mopsAI0K pacuera MpoLEeccoB U annapatoB. [IpoekTHbIE U MOBEPOYHbBIE PACUETHI.
Craruka, MaTepUalibHbIE U TEIUIOBbIE OaJaHChl. Y CPEAHEHUE IBHXKYLIEH CHIIBI.

12. Buapl rugpoMexaHnyeckux npoueccon. [Ipumepsr.

13. 3agaun rupOMEXaHUKN U METOJIbI X pelieHus. [lorpaHryHbIi CIION.

14. AHanuTudeckue peleHns 3a1ad ruapoMexaHuku. [Ipumep HHTErpupoBaHUs ypaBHEHUI
Hagbe - CTokca i1 TeueHus B TpyOax.

15. Teuenue B TpyOax. Pexumsl ABM>keHUs xKuaKocTed. CONPOTUBIECHUE TPEHUIO.

16. T'mppaBauyeckoe CONPOTUBIEHUE TPYyOOINpPOBOJAOB U amnmapaToB. CKOpPOCTHOH Harop.
[1ATh cocTaBAOLMX OOILIETO CONPOTUBIIEHUS CETH. [IprMepbl MECTHBIX CONTPOTHUBIIECHUI.

17. KoHCTpyKIIMM HAcOCOB, BEHTHJIATOPOB M KomrpeccopoB. IloTpebiiseMas MOIIHOCTS.
XapaKkTEepUCTUKU HACOCOB U BEHTHJIATOPOB. XapaKTEPUCTUKH CETU U paboyasi TOUKa.

18. OnTumu3aims TpyOOIpPOBOIHBIX CUCTEM.

19. Bunpel nucnepcHeIX cucteM. MeToapl WX HOJydeHHs W paszneneHus. Bnusuaue [TAB.
IIpumepsr.

20. M'mapoxuneTnka ocaxkaenus. OcaxaeHne 4acThIl CI0KHON (hopmbl. OcakieHne B CHC-
TE€Max KUIKOCTb-)KUJKOCTb U KUAKOCTh-ra3. CTECHEHHOE OCaXICHHE.

21. Pacuer OTCTOMHMKOB M OcaauTelabHbIX Kamep. Pasmepsl. IIpousBoaurenbHOCTh. [lyTH
NOBBIIICHHAS MPOU3BOAUTENBHOCTA. KOHCTPYKIIMM OTCTOMHUKOB JUIsl NBUIEH, CYCIEH3UM U
AMYJIbCUM.

22. OunbpTpOBaHWE U €Tr0 IPUMEHEHWE B INPOMBINUIEHHOCTH. [IpuMepsl. Buasl ocaakos.
OuIbTPYyIOLME NEPETOPOIKH.

23. I'napokuHeTHKa (UIBTPOBAHMSI IIPU MOCTOSHHOM JAaBJIEHUU M MPU IIOCTOSHHOM PACXO0-
ne. YpaBHeHue Pyrca. DKCneprMEHTalIbHOE U PACUETHOE ONPEAEICHUE KOHCTAHT (pUIbTPOBa-
HUSL.

24. KoHCTpYyKIIMHU (PHIBTPOBAILHOM amnmaparypsl AJs 5KUIKOCTEN U ra3oB.

25. llepememmBanue >xkujakocteid. KOHCTpyKIMHM MexaHMYeCKMX Memanok. Kpurepuaib-
HbI€ YpaBHEHHUs JUJIs pacuera MOIHOCTU. L{upkysiiimonHoe nepemenBanue. [TneBMarnueckoe
nepeMenIMBaHue.

26. B3BemieHHBIH ClIOM U €ro nmpuMeHeHue B mpombiinuieHHOCTH. [Ipumepsl. OcobeHHocTH
ruapoKnuHETUKU. Pacyer.

27. Tennossle npoueccsl. PasHoBuaHOCcTH. OQHO- 1 MHOTOONIEPALIMOHHBIE TEIUIOBBIE U XO-
JOAMIIBHBIE TpoLecchl. [I[puMeHeHre B MPOMBIIIIIEHHOCTH.

28. TennmonpoBoaHocTh. 3akoH @ypre. Koadppunment rennonposogHoctu. Hectannonapuas
TEIUIONPOBOAHOCTh. [IpuMep mHTErpupoBanus AUQPEpeHINnanbHOIO YpaBHEHUS TEIUIONpPO-
BOJHOCTH.

29. KonBekTuHbIH Temuionepenoc. 3akoH Hetorona. KoaddunmenTs! Temmootaaqu.
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30. TenmoBoe m3nmyuenne. [lormomenne, oTpakeHue, mpomyckanne. M306uparensHOCTh. 3a-
koH Credana-bonpiiMana. CTeneHb YEPHOTHI. YTIIOBbIE KOA(PDUIIMEHTHI.

31. CnocoObl HarpeBa W OXJaxJeHUsA. TpeOoBaHUS K TEIJIOHOCUTEISIM U XJIaJ0areH-
TaM.CpaBHEHHUE JOCTOMHCTB U HEJOCTATKOB PA3IMYHBIX CIOCOOOB HArpeBa/OXJIaKICHUS.

32. OcHoBHoe ypaHeHue temionepenayu (OYT). Beog OYT. KoaddunmeHTsl TemiooT-
Ja4M U Tervionepenadyn. TepMudecKkue COnpOTUBRICHUS.

33. Cpennsisa aeuxyias cuna (CAC) tenonepenaun. TemmnepaTypHbie Tpa@uKu ISl TEILIO-
oOMeHHUKOB. BriBo ypaBHeHUs cpeanennrterpansHoit CJIC. Yuncno equnuil nepeHoca.

34. Cpennsas nBuxymias cujia Temonepeaaun. Temmneparypubsle rpaduku. Cpennenorapud-
muueckast CIC. Cpenneapudmerndeckas CJIC.

35. KpurepuanbHble ypaBHEHUS TEIUIOOTAAYU IS MPOLIECCOB 0€3 M3MEHEHUS! arperaTHOro
COCTOSIHUSA TeIUIOHOCUTENA. Y paBHeHue Kpaycconpaa.

36. KpurepuanbHble ypaBHEHHUS TEIUIOOTAAYU JJIS MPOLECCOB C M3MEHEHHEM arperaTHOro
COCTOSIHUSA TeIUIOHOCUTENA. Y paBHeHue Hyccenpra.

37. KoHcTpykiuu TermnooOMeHHUKOB. OCHOBHBIE Pa3HOBUIHOCTU. [IOBEpXHOCTHBIE TEILIO-
oOMeHHMKHU (pekyrepaTopbl). KoxyxoTpyOuarbie TermnooOMeHHUKA. MHOTOXOJOBBIE TEII0-
OOMEHHHMKHU. 3MEEBUKOBbIE TEINIOOOMEHHHMKHU. [lnacTuHuaTeie TermnooOMeHHUKH. PeOpuctsie
TEIUIOOOMEHHUKHU. ATIIapaThl ¢ pyOaIkoi.

38. TemmooomenHuku cMemenusa. Harpes octpeim napom. bapoMerpudeckuii KOHAEHCATOP.
AnmnapaTsl norpyxHoro ropenus. Jloctouncta u Henoctatku. [Ipumenenue. [pumepsr.

39. Inddy3nonnsie mporecchl. PasHoBUAHOCTH U KiaccuduKammsi. ATperaTHOe COCTOSTHUE
Y YHCJIO B3aUMOJICHCTBYIOIIUX (a3; YUCIO KOMIIOHEHTOB; KOHIICHTPAIIHS ChIPbs; YUCTOTA Lie-
JIeBBIX IPOAYKTOB. [Ipumepsl cucTeM U IMpOIECCOB.

40. Iudbdysnonnoe paBaoBecue. CrocoObI 1 BEIOOP BhIpakeHUsT KoHIeHTparuid. CriocoObl
onucanus AUQPQPY3MOHHOTO paBHOBECHUs (TaOMUUHBINA, Tpaduueckuil, ananutuyeckuit). dazo-
BbIe uarpaMMbl paBHoBecHs. [Ipumeps! U3 Bcero Kypca.

41. Kuneruka u auHamuka auddy3noHHbIX npoueccoB. uddepenunansubie ypaBHEHUS
muddy3un B IBUKYIIIEHCS U B HEMOJBIKHOU cpeJie.

42. O6mwmii ko3pGUIMEHT Maccornepesayd M 4YacTHbie KO3 UIIMEHTHl MacCOOTIauHu.
CpaBHeHue ¢ 00mmM K03(OUITMEHTOM TEIUIoNepeaul M YacTHBIMU KO3 UIIMeHTaMU Ter-
nootnaun. X aHanorust U paznuyusi.

43. KpurepuanbHble ypaBHeHUs] MaccooTnaun. CpaBHEHHE C KPUTEPUAIbHBIMU YPaBHEHUS-
MU TeIU100TAaun. X aHalorus u pa3inyusi.

44. ®a3oBbie AUarpaMMmbl paBHOBECHs U paboune JTUHUH. YpaBHEHHUS pabOyuX JTUHHUM Mac-
cooOMeHHbIX TmpoueccoB. CooTHomIeHHe MOTOKOB. [Ipumepsl ansi ciydaeB MPOTHBOTOKA U
npsimoToka. [IpeaenbHple MonoxKeHus: paboYnX JTUHUM.

45. Cpenusst newkytmias cwia quddysmonnasix  mporeccoB. CpaBaenue ¢ C/IC TemmoBbix
nporeccoB. Yucno equuuil nepeHoca. Metoel pacueta CC u YUEIL

46. Pacuet au¢¢y3noHHBIX MPOLIECCOB U anmapaTroB Ha 0a3e OCHOBHOTO YPaBHEHHs MaccCo-
nepenaun. Mcxonueie nanusle. Matepuanbhbiii 6ananc. Cpensss apuxyuas cuia. Koagduim-
€HTBI Maccolepeaud 1 MacCoOTIauu.

47. Pacuet ¢ ucrnonb3zoBanueM uncia eaunul nepeHoca (YEII) u BBICOTHI € IMHUITBI TIEPEHO-
ca (BEII).

48. Pacuer nudgdy3roHHBIX ammapatoB Ha 0asze uuciia Teoperndeckux tapesok (UTT).
[TpuHIUIIBI HHXKEHEPHON onTUMU3aluu TU(PY3MOHHBIX TIPOLIECCOB U armnapaToB. [Ipumeps! u3
BCEro Kypca.
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49. A6copbuus. XemocopOruus. Jecop6rus. CyuHocTs u npuMenenue. [Ipumepsr.

50. Iuddy3uonHoe paBHOBecue mpu abcopOumu. 3akoH ['eHpu. BiausiHue naBieHUs U TeM-
nepatypbl. TernoBoit 3¢ dext. PactBopurenu s abcopOunn. TpeGoBaHUS K PaCTBOPUTEIISIM.
[Tpumepsl.

51. Texnonoruueckue cxembl abcopOiuu. [IpotuBorok. IIpsimoTok. Penmpkyssiius. Cxemsl
u ¢dazoBble AuarpaMmbl. KoHCTpyKinu a0cOpOLMOHHBIX alapaTosB.

52. Hacagounble kojoHHbL. Hacanku (peryispHble, HEperyisipHble, MaaBaolue). Pa3zopbiz-
THBAIOIINE YCTPOMCTBa (CTpyiuaThie, pa3opbI3ruBatomiue). Pexumsl paboThl koJoHH. Pacyer.

53. TapenpuaTtble KOJOHHBI. KOHCTpYKIMH Tapenok (KOJIIAYKOBBIE, CUTYATHIE C MEPEJIHUB-
HBIMHM yCTPOMCTBaMH, POBaJIbHbIE, MEPEKPECTHOTOUHBIE, KianaHHbIe). Pexxumbl paboThl KO-
70HH. Pacuer.

54. Pextudpukanusa. CymHocts u npumenenue. llpumepsl. ®azoBas auarpamma. Cxema
PEKTU(UKALIMOHHONW YCTaHOBKU. Pa3HOBUAHOCTH PEKTU(PHUKAIIMOHHBIX IPOIECCOB.

55. luddysnonnoe paBHoBecue mpu pektudukanuu. meansHbie pacTBophl. 3akoH Payrs.
YpaBHeHHE paBHOBECHOUW KpuBoi. Da3oBas auarpamma. CmecH ¢ azeoTpornom. Bo3aMokHOCTH
PEKTUPHUKALUOHHOTO Pa3ACICHHUS.

56. PexktudukaionHas ycTaHOBKa HempepbiBHOro aeictBus. Cxema. [loToku napa u xuj-
KOCTU. YpaBHEHUs pabounx auHuid. da3oBas quarpamma.

57. Pacder pekTU(PUKAIIMOHHBIX KOJOHH. MarepuaibHbId U TEIIoBOM OanaHc. diermMoBoe
yucio. Pacxon xiagoarenta B nedaermarope. Pacxon TeronocuTens B Kyoe (KUMSATUIBHUKE).

58. daermoBoe unciao MpH pekTudukanu. MuHUMaNbHOE, MAKCUMAIBbHOE M ONTUMAIbHOE
¢dbnermoBoe uucio. BausHue ¢uierMoBoro 4mucia Ha pa3Mepbl KOJIOHHBI U HA PacX0/Ibl TEIJIOHO-
CUTEJISI U XJIa/I0areHTa.

59. Ontumuzanus peKTu(HUKAIMOHHBIX MPOIIECCOB U alapaToB.

60. OU3NKO-XUMHYECKHE OCOOEHHOCTU PEKTU(PHUKALNUN U KOHCTPYKIUHU PEKTU(PUKAITMOHHON
anmnapatypbl. CX0CTBO U OTJIMYUS OT abcopOLMoHHBIX KoJoHH. Ky0. Jlednermarop.

61. JKunkoctHas skctpakuusi. CymHocTh U npumenenue. [Ipumepsl.

62. Jludpdy3znonHoe paBHOBECUE MPHU KUJIKOCTHOM SKCTPAKIMKU. PacTBOpUTENN ISl SKCTPaAK-
uu. TpeboBanus. [Ipumepsi.

63. TexHonOrn4YecKkrue CXeMbl KUAKOCTHOU AKCTpakuuu. TpeyroibHas quarpamma. OcoOeH-
HOCTH >KHUJKOCTHOM 3KCTPAKIMHU M SKCTPAKIMOHHBIX anmnaparoB. CX0ACTBO U OTJIMYUSA OT ab-
COPOIMOHHBIX U PEKTU(HUKAITMOHHBIX KOJIOHH.

64. Aacop6imonnslie mpouecchl. PaznoBugHoctH. CymiHOoCTh U npuMeHeHue. lIpumepsr.
[IpomblinieHHBIE aACOPOEHTHI. Pa3HOBUAHOCTH, XapaKTEPUCTUKU U OCOOCHHOCTH.

65. Jluddysnonnoe papHoBecue nipu agcopoumu. M3otepmer aacopommu. Bausiaue temmepa-
Typsl U naBneHus. TemnoBoil a¢dext. TpeboBanus k ancopdbentaMm. [IpomeblnieHHbIE a1CcOp-
O0entbl. Pa3HOBHIHOCTH, XapaKTEPUCTUKUA U OCOOCHHOCTH.

66. Ilepuonuueckas aacopOuus. Pabouwmii nuki. JlecopOuusi akTUBHBIX yIJIeH U CHIIMKare-
nei. Metonsl pacueta agcopoepoB. Ypasaenue [llumosa.

67. AacopOIIMOHHBIE YCTAaHOBKM HenpepbiBHOrO JeictBus. Cxema ycrtaHoBku. TpeboBa-
HUS K afcopOeHTamM. MeTobl pacyeTa acopOlMOHHO- JeCOPOIIMOHHBIX KOJOHH.

68. CymunbHble Tiporiecchl. CylHOCTh U TpuMeHeHne. CriocoObl CYIIKH U 00€3BOKMBAHMS.
[Tpumepsi.

69. CBolicTBa BJI@XXHOTO BO3/yXa W auarpamma Pamsuna. M3o0paxkenue Ha auarpamme [-x
OCHOBHBIX MPOLIECCOB U3MEHEHNUS COCTOSIHUS BO3yxa. [[pumepsl npuMeHEHNs TUarpaMMmal.
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70. Inddy3nonnoe paBHOBecue mpu cymke. M3orepmsl cymku. Buabl marepuanoB. Bumsr
CBSI3U BJIaru ¢ MarepuasioM. [Ipumepsr.

71. Cxembl BO3yIIHOM KOHBEKTUBHOM CyIIKH. MaTepuaibHbIA U TEIoBoM Oananc. Teope-
TUYECKas U peajbHas CylKa. bajaHCHbIE pacyeThl.

72. Kuneruka cymku. IlepBslii u BTOpo# nepuo cymku. Bpems cymiku. Pacuer cymuiox.

73. KOHCTpYKIIMU CYIIUIIOK ISl )KUJKOTEKYUMX, MAacTOOOPa3HbIX U 36PHUCTHIX MATEPUAJIOB.

OcHoBHas JMTEpaTypa
1. IIpomecchl u ammapaThl XUMUYECKOW TexHosoruu. OO0mmii Kypc : [DIEeKTpOHHBIA pe-
cypc] : B 2 xu. / B.I'. Aninmreiin, M.K. 3axapos, I'.A. HocoB [u ap.] ; Ilox pen. B.I'. Alin-
mreiiHa. — M.: BUHOM. Jlaboparopus 3nHanuii, 2014. — 1758 c. — Pexum poctyma:
https://e.lanbook.com/reader/book/42602.
2. Komuccapos, FO.A. Tlporeccs! u anmapaTsl XUMHYECKOM TEXHOJIOTUU: yuyeOHOe nocodue/
10.A. Komuccapos, A.C. I'opaees, JI.I1. Berr. — M.: Xumus, 2011. — 1229 c.
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