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BCTYIIUTEJIBHOTO UCIIBITAHUA U1 nocTynarmux B 2019 rogy B maructparypy
Ha HaIpaBJICHUE TOJATOTOBKH
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10 IpOrpaMMe MarucTpaTyphbl
21.04.01.01 AnmapaTypHo-TeXHOJIOrH4YecKoe o(popmiIeHHE
He()TeXUMHYECKHX NIPOU3BOJACTB

1. Knaccuduxanus mpoiieccoB M anmapatoB (IO IEJIEBOMY Ha3HAUYE€HHIO, (U3HYECKOM
CYLIHOCTH, arperaTHOMY COCTOSIHMIO, YUCTy ()a3 U KOMIIOHEHTOB, YACTOTE MPOAYKTOB, CIIOCO-
Oy opraHu3zaluu mnpoiiecca).

2. llepuonuyeckue U HeMpepbIBHbIE TEXHOJIOTHYECKUE Mpouecchl. OcoOeHHOCTH, TOCTONH-
CTBa, HEAOCTATKU, TpuMeHeHue. [Ipumepsl.

3. Pa3HOBHUJIHOCTM METOAOB MPOEKTUPOBAHUS, MCCIEIOBAaHUSA, OMUCAHUSA M pacyera IMpo-
[ECCOB M  ammaparoB: OHKCIEPUMEHTAJbHbIE M TEOPETUYECKHE TMOAXOJIbl;,  (PU3HUKO-
MaTeMaTu4yecKue, HHKEHEPHO- KUHETUUECKUE, NHKEHEPHO-aTPOKCUMAIMOHHbIE U (hopMalib-
HO-CTaTUCTUYECKHE METObI). [Ipumepsl.

4. Enunbpie xunetnmdeckue 3axkoHoMepHocTu (EK3). CkopocTh, nBHKYyIas cujlia U COMpPO-
TuBJeHUE (KUHeTH4eckuil koadduimeHt ckopoctu). EK3 ruapoMexaHuyeckux MpoOIECCOB.
EK3 mporneccoB temonepenaun. EK3 mpoueccoB maccomnepenaun (audPy3uoHHBIX Tpoliec-
COB).

5. TI'paaneHTHBIE 3aKOHBI BSI3KOTO TpeHUs B ABMXKYylehcs kuakoctu (HeroTona), tero-
npoBogHocTH (Dyphe) u nuddy3un (Ouka). AHanorus u paznuuus ypaBHeHuid. Kunetnueckue
ko3 pUIHEeHTHI U uX pazMepHOCTH. [Iponiecchl HerpagueHTHONW MPUPOIBL.

6. Teopus nomobus. 1-s teopema nomgodbus. Ilonydenue kpurepueB nomodus uz audde-
pEHIMANBHBIX YpaBHEHUM: onepauus npuBeaeHus: auddepenuuanbibix ypaBuenuid (OITIAY).
Kpurepun rugpoMexaHnyeckoro noaoous. 2-s1 reopema nogoous.

7. Amnanu3 pasmepHocteil (AP) duzndeckux BennuuH. [lonydeHue kputepueB moaooust me-
TOJIOM aHanu3a pa3mepHoctell. [lepBuuHble U BTOpUYHbBIE pa3zMepHOCTH. Kputepuu rumpome-
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xaHuueckoro noaoous. Yucno kpurepues. - Teopema bakunrema. JlIocTOMHCTBA U HETOCTAaTKU
nonyyeHus kpurepues metonamu AP u OITLY.

8. Kpurepunanbsbsle ypaBHeHHs. ONpeneisieMble U ONPENEIAIOMINE KPUTEPUH (YKCIa TOH0-
oust). Onpenensitoniye pa3Mepbl, CKOPOCTH, TeMIEpPaTypbl, KoHUEeHTpaluu. [lapamerpuueckue
Kkputepuu (cumiuiekcsl). [lponsBoiHbie U rpynnoBbie Kputepuu. Kpurepuu-anaaoru.

9. TlonmydeHue SBHOTO BHJIa KPUTEPHAIBHBIX ypaBHEHUN 0O0paOOTKON 3KCIEpPUMEHTAb-
HBIX WJIK pacueTHbIX JaHHbIX. ['paduueckas o6padorTka. Craructuueckas oopadotka. Meton
HaWMEHBIINX KBAJIPaTOB.

10. ®uznyeckoe MOJEIUPOBAHUE U SKCIEPUMEHT. TexHHKa (PU3NYECKOro IKCIEPUMEHTA U
moaenupoBanus. [IpaBuna obecneueHus moaoOUs B MOJIEIU U B 0oOpasiie. 3-s Teopema Mnojo-
ousl.

11. O6mmii mopsiI0K pacyeTa MpoLeccoB U anmnapaToB. [IpoekTHbIE M TOBEPOYHBIE PACUETHI.
Crartuka, MaTepuaibHble U TEIJIOBBIE OajaHChl. Y CpeHEHHUE ABIKYIICH CHUIIBI.

12. Buasl rugpoMexaHMuecKux npoueccoB. [Ipumepsl.

13. 3agaun ruapoMexXaHUKU M METOABI X pemeHus. [lorpaHuYHBbIi CIOM.

14. AHanmuTH4YECKUE PEMIEHUS 3a/1a4 TUAPOMEXaHUKU. [Ipumep HHTErpUpoOBaHKs ypaBHEHUN
Hagbe - Ctokca st TeueHust B TpyOax.

15. Teuenue B TpyOax. Pexxumbl quxkeHus xugakocteil. ConpoTUBICHUE TPEHUIO.

16. T'unpaBianyeckoe COMPOTUBIECHUE TPYyOONpPOBOAOB M amnmaparoB. CKOPOCTHOW Harop.
[11Th cocTaBASIOUIMX OOIIETO COMPOTUBIECHUS CETH. [IpuMephl MECTHBIX COMTPOTUBIICHUIA.

17. KOHCTpYKIIMM HAcOCOB, BEHTWIATOPOB U KommpeccopoB. [loTpebiisiemass MOIIHOCTb.
XapakTepuCTUKU HACOCOB M BEHTHJIATOPOB. XapaKTEPUCTUKHU CETH U paboyasi TOUKa.

18. OnTumu3zanus TpyoorpoOBOIHBIX CUCTEM.

19. Bungbl aucnepcHbIX cucteM. MeToabl UX NodydeHus U pasnaeieHus. Bausnue [TAB.
IIpumepsl.

20. I'mapoxkuHeTuka ocaxaeHus. OcaxIeHre 4acTull CJIOKHOU Gopmbl. OcaxaeHue B Cuc-
TEMaX KUIKOCTb-)KUIKOCTb U KUIAKOCTb-ra3. CTECHEHHOE OCAK/ICHHE.

21. PacyeT OTCTOMHUKOB M OcCaauTeNbHBIX KaMmep. Pazmepsl. IIpomsBoaurensHoCTh. IlyTH
MOBBIIEHUSI MPOU3BOAUTENBHOCTH. KOHCTPpYKIMM OTCTOMHHMKOB JUIsl TBUIEH, CYCIIEH3UW W
AMYJIbCHUN.

22. OunbTpOBaHUE U €ro NPUMEHEHHE B NPOMBINUIEHHOCTH. [Ipumepbl. Buuabl ocagkos.
QubTpyrOILIUE IEPETOPOIKH.

23. 'uppokuHeTuka (QUIBTPOBAHUS MPHU MOCTOSTHHOM JAaBICHUHM U MPU MOCTOSTHHOM PacXo-
ne. YpaBHeHue PyTca. DKcniepuMeHTalIbHOE U pacue€THOE ONpeieNieHne KOHCTAHT (GUIbTPOBa-
HUS.

24. KoHcTpyKiuu GUiIbTPOBaIbHON anmnapatypsbl JUIs )KUIKOCTEH U ra3o0B.

25. IlepememmBanue xuakocre. KoHcTpykuum mexanmuyeckux memanok. Kpurepuais-
HbIE YpaBHEHUS I pacuera MoIHOCTH. [{upkynsauronHoe nepememnBanue. [ ITneBMaTuueckoe
IepeMeEIINBaHuE.

26. B3BemieHHbI CIOM M €ro NpUMEHEeHHe B NMpoMbIieHHOCTH. [Ipumepsl. OcobeHHOCTH
TUAPOKUHETUKH. Pacuer.

27. Tenmosele mpouecchl. PazHoBUAHOCTH. OHO- 1 MHOTIOOIEPAlMOHHBIE TEIUIOBBIE U XO-
JOWIBbHBIE Mpouecchl. [I[puMeHeHre B TPOMBILLIEHHOCTH.

28. TermmonpoBoaHOCTh. 3akoH Dypbe. Koaddurment rermmonporoanoct. HectanmonapHast
TEIIONPOBOAHOCTh. [lpuMep uHTEerpupoBanus aud@PepeHInanTbHOT0 ypaBHEHHs TEIJIONPO-
BOJHOCTH.
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29. KonBekTtuBHbIN TemonepeHoc. 3akoH HerotoHa. KoadpuimeHTs! TermooTaauu.

30. TerioBoe uznyuenue. lloriomenue, orpaxenue, nponyckanue. M3ouparenbHocTs. 3a-
koH Credana-bonbumana. CteneHb 4epHOTHI. YTIIOBbIE KO3(PPUIIUEHTHI.

31. CnocoObl HarpeBa W oOxJaxaeHUs. TpeOoBaHMS K TEIIOHOCUTENAIM U XJaJoareH-
taM.CpaBHEHHE TOCTOMHCTB M HEIOCTATKOB Pa3IMYHBIX CIOCOOOB HArpeBa/OXJIaKICHUS.

32. OcunoBHoe ypaBHenue termonepeaaun (OYT). BwriBom OVT. KoadduiimeHts! TemiooT-
Ja4d U Tervionepenaun. TepMuyeckue COnpoTUBICHUS.

33. Cpennss newxkymas cuia (CIC) remnonepenaun. TemnepaTypHble rpaduKky A1 TEIIIO0-
oOMeHHMKOB. BriBozl ypaBHeHus cpennennrerpaibnoit CJC. Yucno egunull nepeHoca.

34. Cpennsist [BuKyIas cuia temonepenayu. Temneparypueie rpaduku. Cpeanenorapud-
muueckas CIC. Cpenneapudmernueckas CIC.

35. KputepuanbHble ypaBHEHHUs TEIUIOOTAAUU JJIA IPOLEcCcOB 0€3 M3MEHEHUs! arperaTHoro
COCTOSIHUSA TeIIoHOcuTeNs. YpaBHeHue Kpayccomnbaa.

36. KputepuanbHble ypaBHEHHs TEIUIOOTIA4yW JUIsl MPOIECCOB C M3MEHEHHEM arperaTHoro
COCTOSIHUSA TeIIoHocuTens. YpaBHenue Hyccenbra.

37. KoHCTpyKIIMM Ter1000MeHHUKOB. OCHOBHBIE Pa3HOBUAHOCTU. [I0BEpXHOCTHBIE TEILIO-
oOMeHHMKH (pekymnepaTopsl). KoxyxoTpyOuarbie TemiooOMEHHUKHA. MHOTOXOAO0BBIE TEIUIO-
OOMEHHHMKHU. 3MEEBHKOBBIE TeII000OMeHHUKH. [lmacTuHyaTble TeriooOMeHHUKU. PebGpuctbie
TEMI000MEHHUKH. AMIapaThl ¢ pyOalIkou.

38. TermooOMennuku cmenienus. Harpes octpeiM napom. bapomeTpuueckuii KOHIEHCATOP.
Anmnapatsl norpy>Horo ropenus. Jlocrouncrsa u Hegoctarku. [lpumenenue. [lpumepsr.

39. Nuddy3uonnsie nporecchl. PasHoBUaHOCTH U Kiaccudukamus. ArperaTHOe COCTOSTHUE
U YKCIIO B3aMMOJEHCTBYIOMUX (a3; YUCIO KOMIIOHEHTOB; KOHIIEHTPALIUS ChIPhs; YUCTOTA 1I€-
JIEBBIX MPOAYKTOB. [IprMepbl cUCTEM U MPOIECCOB.

40. uddyszuonnoe paBHoBecue. CriocoObl M BEIOOp BbIpakeHUsI KOHIEHTpanuii. CriocoOs
onucanus TudPy3noHHOro paBHOBecHs (TaOIMUYHBIN, rpaduyeckuid, aHanuTHUYecKui). da3o-
BbIe IMarpamMMbl paBHoBecus. [Ipumepsl U3 Bcero Kypca.

41. Kuneruka u nuHamuka audgy3suoHHbIX mnpoieccoB. JuddepeHuuanbable ypaBHEHHUS
muddy3un B IBUKYIIECHCS 1 B HEMOJBUKHOM cpefe.

42. O6muii ko3pPUIIMEHT Maccomepeaay ¢ 4YacTHble KOd(PPUIMEHTh MacCOOTAaYH.
CpaBHeHue ¢ o0muM K03(PPUIIMEHTOM TeIIoNepelayd U YacTHbIMH KO3 (UIIeHTaMu Ter-
nootaauu. Ux anamorust W pazmuyaus.

43. KputepuaibHble ypaBHeHUs MaccooTAaud. CpaBHEHUE C KPUTEPUATBHBIMU yYpaBHEHUS -
MU TeriooTaaun. X aHaiorus u pa3inyusi.

44. ®azoBble AMarpaMMbl paBHOBECHS W paboyue JMHUM. YpaBHEHUS pabouuXx JMHUI Mac-
cooOMeHHBbIX TmporeccoB. CooTHOUIEHUE MOTOKOB. [IpuMepsl s ciaydaeB HMPOTUBOTOKA U
npsmoToka. [IpenenbHble mooxKeHUs: pabounX JTUHUI.

45. Cpennsia npwkymas cuina nquddysuonnasix mpoueccoB. CpaBHenue ¢ CJIC TemaoBbIX
npoueccoB. Yucno enunun nepeHoca. Metoasl pacuera CJIC u YEIL

46. Pacuet nudpy3noHHBIX IPOLECCOB U anmnapaToB Ha 0a3e OCHOBHOI'O YpPaBHEHHUS MacCO-
nepenaun. Mcxonueie nannbie. Matepuanbubiii 6ananc. Cpenuss npwkymias cuia. Koagounn-
€HTBI MaccoIepe1aun U MacCOOTIauH.

47. Pacuet ¢ ucnoas3oBanueM yucia eaunuil nepeHoca (UEII) u BbICOTHI e IMHUIIBI IEPEHO-
ca (BEII).
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48. Pacuer nuddy3uoHHBIX amnmapaToB Ha 0asze uucia teopermyeckux Ttapenok (UTT).
[TpuHIMIIBI MHXKEHEPHOU onTUMM3aUK U PY3HOHHBIX MPOIECCOB U anmnaparos. [Ipumeps! u3
BCETro Kypca.

49. Abcopbrusi. Xemocopoius. ecopoius. CymHocTs 1 mpuMeHenue. [Ipumepsi.

50. Iuddy3uonnoe paBHoBecue npu abcopOiuu. 3akoH ['eHpu. BiusiHue naBieHus U TeM-
nepatypsl. TernoBoit a¢dexrt. PactBopurenu s abcopOumu. TpeGoBaHMsI K paCTBOPUTEIISM.
IIpumepsl.

51. Texnonoruueckue cxemsl abcopoiuu. [IporuBortok. [psimotok. Perupkynsiuus. Cxembl
u (azoBble quarpaMmbl. KoHCTpyKIMH a0COpOLIMOHHBIX anapaToB.

52. Hacanounsie konoHHbl. Hacaaku (peryssipHbie, HeperyisipHble, miaBatouue). Pa3opbiz-
rUBaloLIUe yCTPOIcTBa (CTpyiuarbie, pa3dopbi3ruBaomue). Pexumel paboThl KOJIOHH. Pacyer.

53. Tapenbuarbie KONOHHBI. KOHCTpPYKIIMU Tapenok (KOJMayKOBbI€, CUTYAThIE C MEpPEInB-
HBIMH YCTPOWCTBaMH, MPOBaJbHbIC, MEPEKPECTHOTOUHBIC, KianaHHble). PexxuMbl paboOThl KO-
noHH. Pacyer.

54. Pextudukanusa. CymHocts u npumeHenue. [Ipumepsl. ®azoBas amarpamma. Cxema
peKTU(DUKATMOHHON YCTaHOBKU. Pa3sHOBUIHOCTH PEKTU(DUKAITMOHHBIX MPOLECCOB.

55. Iudbdy3nonnoe paBHoBecue mnpu pektudukanuu. MneanbHsie pacTBOPHL. 3akoH Pays.
VYpaBHeHue paBHOBECHOW KpuBoil. PazoBas auarpamma. Cmecu ¢ azeoTpornoM. Bo3zmoxHocTH
PEKTU(DUKALIMOHHOTO pa3/iesICHuUS.

56. PextudukannonHas ycTaHOBKa HernpepbiBHOro naerctBus. Cxema. [lotoku mapa u xua-
KOCTU. YpaBHeHUs pabounx auHuil. dazoBas quarpamma.

57. Pacuer pekTU(HUKAIMOHHBIX KOJIOHH. MaTepuaiabHbIi U TerioBor OanaHc. diermoBoe
yucio. Pacxon xnagoarenta B gediermarope. Pacxon termnonocurens B Kyoe (KUISTUIIBHUKE).

58. dnermoBoe uucio npu pekTuuranmu. MUHUMalbHOE, MAKCUMAIbHOE U ONTHUMAIbHOE
¢baermoBoe uncio. BrnusiHue yiermoBoro yucia Ha pa3Mepbl KOJIOHHBI U HA PacXObl TEIJIOHO-
CUTENS U XJIaJI0areHTa.

59. OnTumu3anus peKTU(PUKAIMOHHBIX MPOIIECCOB U anmnapaTos.

60. ®U3UKO-XUMUYECKHE OCOOCHHOCTH PEKTU(DUKAIIMU U KOHCTPYKIUU PEKTUDUKAITMOHHOM
anmapatypbl. CXOJCTBO U OTJIMUUsI OT a0copOIMoHHbIX KosioHH. Ky0. [dednermatop.

61. XKunkoctHas skctpakuus. CymHOCTh M IpUMeHeHue. [lpumepsl.

62. luddy3znonHoe paBHOBECUE MPU KUIAKOCTHOM IKCTpakuuu. PacTBoputenu 1uist SKCTpak-
nuu. TpeboBanus. [Ipumepsi.

63. TexHonorn4ecKkue cxembl )KUAKOCTHOU 3KCTpakuuu. TpeyronpHas auarpamma. Ocoben-
HOCTH JKHUJKOCTHOM 53KCTPAKIUU M SKCTPAKIMOHHBIX annaparoB. CXOJICTBO U OTJIMYHUA OT a0-
COpPOIMOHHBIX U PEKTU(PUKALMOHHBIX KOJIOHH.

64. Ancopoumonnsie npouecchl. PasHoBuaHoctu. CymiHocTh W npumeHeHue. [Ipumepsl.
[IpombltuieHHbIE aACOPOEHTHI. Pa3HOBUIHOCTH, XapaKTEPUCTUKH U OCOOCHHOCTH.

65. uddy3nonHoe paBHOBecue mpu aacopouuu. Mzorepmsl agcopobimu. Bnusaue temmnepa-
Typbl U AaBieHus. TemnoBoit a¢dext. TpeboBanus k ancopdenTam. IIpoMblluieHHbIE a1COP-
OeHTbl. Pa3HOBUIHOCTH, XapaKTEPUCTUKUA U OCOOEHHOCTH.

66. [lepuoanyeckas agcopOuus. Pabouunii nuki. [lecopOuusi akTUBHBIX yriiedl U CUIIMKare-
neit. Metozsl pacuera ajncopoepoB. YpasHenue lllwmiosa.

67. AICOpOIIMOHHbIE YCTaHOBKHM HeEMpepbIBHOTO JeicTBusA. Cxema ycTaHoBKU. TpebOoBa-
HUS K aficopOenTaM. MeToibl pacuera afcopOILMOHHO- 1€COPOLIMOHHBIX KOJIOHH.

68. CymunbHbie Tiporiecchl. CylHOCTh U npuMeHeHne. CrocoObl CYIIKH U 00€3BOKMBAHUS.
IIpumepsl.
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69. CBoiicTBa BIaXHOTO BO31ayXa M Auarpamma Pamsuna. M3oOpaxkenune Ha nuarpamme I-x
OCHOBHBIX ITPOLECCOB U3MEHEHUS COCTOSIHUA BO3AyXa. [I[pruMepbl IpUMEHEHUS JuarpaMMBl.

70. uddy3nonHoe paBHOBecue mpu cymike. M3otepmbl cymku. Bunbr matepuanoB. Buas
CBSA3U BJIaru ¢ MarepuaiioM. [Ipumepsl.

71. Cxembl BO3YIIHOW KOHBEKTUBHOM CylIkH. MatepuanbHblii U TemioBoi OanaHc. Teope-
TUYECKas U peajbHas Cylika. bagaHCHbBIE pacyeThl.

72. Kuneruka cymku. IlepBbiil u BTopoii nepuon cymku. Bpems cymku. Pacuer cymmumnoxk.

73. KOHCTPYKIIMM CYIIUIOK ISl KUAKOTEKYUHX, MacTOOOpa3HbIX U 3€PHUCTHIX MAaTEPUAIIOB.
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