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BCTYIIUTEJIBHOTO UCIIBITAHUSA IS ocTynarmux B 2024 rogy B MarucTparypy
Ha HaIpaBJICHUE MOJATOTOBKH
21.04.01 Hedrerazonoe 1esio
10 IpOrpaMMe MarucTpaTypsbl
21.04.01.01 AnmapaTypHo-TeXHOJIOrH4YecKoe o(popmiIeHHE
He()TeXHMHYECKHX NIPOU3BOJACTB

1. Knaccudukanus mponeccoB U anmaparoB (MO LIEIEBOMY Ha3Ha4YeHHIO, (HU3NYeCKOn
CYLIHOCTH, arperaTHOMY COCTOSIHHMIO, YUCTy ()a3 U KOMIIOHEHTOB, YUCTOTE MPOJTYKTOB, CIIOCO-
Oy opraHu3zaluu mnpoiiecca).

2. Ilepuoanueckre U HEMpepbIBHBIE TEXHOJIOTHYECKUe mpouecchl. OcoOEeHHOCTH, T0CTO-
MHCTBA, HEJOCTATKH, MpuMeHenue. [Ipumepsi.

3. Pa3HOBHIHOCTH METOJOB NPOECKTUPOBAHUSI, UCCIICIOBAHMS, ONMCAHUS M pacyeTa Mpo-
[ECCOB M  ammaparoB: JKCIEPUMEHTAJbHbIE M TEOPETUYECKHE TMOIXOJIbI;,  (PU3HUKO-
MaTeMaTu4yeckue, HHKEHEPHO- KUHETUUECKUE, NHKEHEPHO-aITPOKCUMAIlMOHHbIE U (hopMalib-
HO-CTaTUCTUYECKHE METObI). [Tpumepsl.

4. Enunsle kuHetndeckue 3akoHoMepHocTH (EK3). CxopocTh, NBUXKYIasi CUjiia U COMPO-
TuBNeHUE (KUHeTHdeckuil koadduimeHnt ckopoctu). EK3 ruapoMexaHuyeckux MpoOIECCOB.
EK3 mporneccoB temnonepenaun. EK3 mpoueccoB macconepenaun (audPy3uoHHBIX Tpoliec-
COB).

5. 'pagueHTHBIE 3aKOHBI BSI3KOTO TpeHUs B ABMXKYyuIeHcs xkunkoctu (HpioroHa), Temmo-
npoBogHocTH (Dyphe) u nuddy3un (Ouka). AHanorus u paziauuus ypaBHeHuidl. Kunetnueckue
ko3 pUIHEeHTHI U uX pazMepHOCTH. [Iponiecchl HerpagueHTHONW MPUPOIBL.

6. Teopust mogodbus. 1-s Teopema moxodus. [lonmydenue kputepues nogoodus uz audde-
pPEHIMANBHBIX YpaBHEHUM: onepauus npuBeaeHus: auddepenuuanbabix ypaBaenud (OITIAY).
Kpurepun rugpoMexaHnyeckoro noaoous. 2-s1 reopema nogoous.

7. Ananuz pasmepHocteil (AP) ¢usnueckux BenuuuH. [lomydenue kputepueB momoous
METOJOM aHalm3a pa3MmepHocTeil. [lepBuuHble U BTOpUYHBIE pa3MepHOCTH. Kputepuu rumapo-
MEXaHU4eCcKoro noaodus. Yucno xkpurepuen. m- Teopema bakunrema. /locTonHCcTBa M HEAOC-
TaTKU nojryueHus kpurepues metonamu AP u OITLY.
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8. Kpurepnanbable ypaBHeHHs. OnpenensemMple U ONPEAEIAIONIME KPUTEPUHU (YHCIIa TO-
nobus). Omnpeznenstoniyue pa3Mepbl, CKOPOCTH, TEMIlepaTypbl, KoHUeHTpanuu. [lapamerpuue-
ckue Kputepuu (cumruiekcsl). [IponsBoaHble U rpynnoBbie Kputepuu. Kputepun-aHaaoru.

9. [lonyyeHue SBHOTO BHJA KPUTEPUATIBHBIX YpaBHEHUN 0OpabOTKON SKCIEPUMEHTAIb-
HBIX WA pacueTHbIX JaHHbIX. ['paduueckas o6padorka. Craructuueckas oopadotka. Meton
HaWMEHBIINX KBA/IPaTOB.

10. ®usnueckoe MOJEIUPOBAHUE U HKCIIEPUMEHT. TeXHUKa (U3MUECKOT0 HKCIIEPUMEHTA
u MojenupoBanus. [IpaBuna obecrnieuenus mogoouss B MoJeNnu U B oOpasie. 3-s TeopemMa 1o-
no0us.

11. O6mwmii nopsAIoK pacyeTa MpoleccoB U anmnapatoB. [IpoekTHbIE U MOBEPOUYHbIE pacye-
Thl. CTaTHKa, MaTEpHAJIbHBIE U TETUIOBbIE OAJIaHCHI. Y CpeHEHNE JBUKYIIEH CUIIbI.

12. Buasl rugpomMexaHndeckux mnpoueccon. [Ipumepsr.

13. 3agaum ruApOMEXaHUKN W METOABI X penieHus. [lorpaHuYHbIi CIOM.

14. AHanuTr4ecKkue pelieHus 3aaad ruipomexaHuku. [IpuMep MHTErpUpOBaHUs ypaBHE-
Huii Hawe - Ctokca a1 TeueHus B TpyOax.

15. Teuenne B TpyOax. Pexxumbl qrkeHus xuakocteil. ConpoTUBICHUE TPEHUIO.

16. T'uppaBnuveckoe COMpOTUBIIEHUE TPYOOTIPOBOJOB U ammapaTtoB. CKOPOCTHOW HAIop.
[1Th cocTaBASIONIMX OOIIETO COMPOTUBICHUS CETH. [I[prMephl MECTHBIX COMTPOTUBIICHUIA.

17. KoHCTpyKIIMM HACOCOB, BEHTWISATOPOB U KommpeccopoB. [lorpebisiemass MOIIHOCTb.
XapakTepuCTUKU HACOCOB M BEHTHJIATOPOB. XapaKTEPUCTUKHU CETH U paboyasi TOUKa.

18. Ontumu3zarust TpyOOpOBOAHBIX CUCTEM.

19. Buapl nucnepcHbIX cucteM. MeToabl MX MONMy4YeHHMs U pasaeneHud. Bausaue [TAB.
IIpumepsl.

20. I'uppoxkuneTnka ocaxaeHus. OcaxxaeHue 4YacTul] cioxkHo ¢opmbl. OcaxiaeHue B
CUCTEMAX KUIKOCTh-)KUJIKOCTh U KUIAKOCTh-ra3. CTECHEHHOE OCaXK]ICHHE.

21. PacyeT OTCTOMHHUKOB M OCAAUTENBHBIX Kamep. Pazmepsl. [IponsBogurensHocTs. [lyTn
MOBBIIEHUSI MPOU3BOAUTEIBHOCTH. KOHCTPYKIMHM OTCTOMHHUKOB ISl TBUICH, CYCIIEH3UH U
AMYJIbCHUN.

22. OWIbTPOBAHUE U €r0 NPUMEHEHHUE B MPOMBIIUIEHHOCTH. [IpuMepbl. Buabl ocaakos.
QubTpyrOILIUE IEPETOPOIKH.

23. 'mapokuHeTKa (QUIBTPOBAHUS MPHU MOCTOSHHOM JaBJICHUU U MPU MOCTOSTHHOM pac-
xoze. YpaBHeHue Pyrca. DKcriepUMEHTaIbHOE U PACYETHOE OIpeAesIeHHe KOHCTAaHT (PUIbTPO-
BaHMUS.

24. KoHctpykiuu GUIbTpOBaIbHON anmnapatypsl IS )KUIKOCTEH U ra3o0B.

25. TIlepememmBanue xuakocteil. KoHCTpyknum mexaHnuyeckux memanok. Kpurepu-
albHBIE YpaBHEHUA JJIA pacueTa MOIHOCTH. L{upkynsunoHHoe nepememmBanue. [IneBmMaTnye-
CKOE MepeMEIINBaHNUE.

26. B3sBemieHHslil 0l ¥ €ero npuMeHeHue B MpoMblluieHHOCTH. [Tpumepsl. OcobeHHOoCTH
TUAPOKUHETUKH. Pacuer.

27. Temnosbelie npouecchl. PazHoBuaHOcTH. OAHO- U MHOTOONEPALMOHHBIE TEIJIOBBIE U
XOJIOAWIbHBIE TIpoLecchl. [[puMeHeHre B MPOMBIIILIEHHOCTH.

28. TennonpoBoaHocTh. 3akoH Dypre. Koadduuuent temnonporogHoct. Hecrammo-
HapHas TEIUIONPOBOAHOCTh. [IprMep unTerpupoBanus nudpepeHnalIbHOI0 ypaBHEHHUS TeTl-
JIOIIPOBOJHOCTH.

29. KonekTuHbIN Temionepenoc. 3akoH Hetorona. Ko dunmeHTs! Temiootaaum.
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30. TeroBoe uznyuenue. Ilornomenue, oTpaxkeHue, npomnyckanue. M30uparenbHOCTS.
3akoH Credana-bonpimana. CreneHb 4epHOTHI. YTI0BbIe KO PUIIUEHTHI.

31. Cnocobbl HarpeBa U oxJyaxzaeHus. TpeOoBaHUS K TEIJIOHOCUTENSIM U XJIaJ0areH-
taM.CpaBHEHHE TOCTOMHCTB M HEIOCTATKOB Pa3IMYHBIX CIOCOOOB HArpeBa/OXJIaKICHUS.

32. OcnoBHoe ypaBHeHue tertonepeaaun (OYT). BeiBox OYT. Koaddunments temio-
OTJlayu ¥ Temionepenayu. TepMuueckre conpoTUBIICHUS.

33. Cpennsia asmwxkymias cuna (CC) remonepenaun. TemneparypHbie rpa@uku asis Tem-
1000MeHHUKOB. BeiBOj ypaBHeHus cpennennterpaibnoit CJIC. Yucno enqunuil mepeHoca.

34. Cpenusia nBWxXyIlas cuwia temonepenayu. Temneparyphsie rpaguku. Cpennenora-
pubmuueckas CIC. Cpenneapudmernyeckas CIC.

35. KpurepuaiibHble ypaBHEHHS TEIUIOOTIAYM JJIA MPOLIECCOB O€3 M3MEHEHUs arperaTHo-
ro COCTOSIHMS TeruioHocuTens. Y paBHenue Kpaycconba.

36. KpurepuaibHble ypaBHEHHUS TETUIOOTIayu JJIsl MPOIIECCOB C U3MEHEHUEM arperaTHoro
COCTOSIHUSA TeIsIoHocuTens. YpaBHenue Hyccenbra.

37. Konctpykuuu TemiooOMeHHUKOB. OCHOBHBIE pa3HOBUAHOCTH. [loBEpXHOCTHBIE Tell-
noooMeHHUKH (pekyneparopsl). KoxyxoTpyOuaTsie TemiooOMeHHUKH. MHOTroX0/10BbI€ TETLIO0-
OOMEHHHMKHU. 3MEEBHKOBBIE TeII00OMeHHUKH. [lmacTuHyaTbie TeriooOMeHHUKU. PebGpuctbie
TEMI000MEHHUKH. AMIapaThl ¢ pyOalIkou.

38. TermmooomenHuku cmenieHusi. Harpes octpsiM napom. bapomerpuueckuii KoHIeHca-
TOp. AnmnapaTsl NOTpy>kHOro ropenus. Jlocrounctsa u Hegocrarku. [lpumenenue. [lpumepsr.

39. Iuddy3uonneie npoueccol. PazHoBUIHOCTH M KiaccuduUKalus. ArperaTHOe COCTOS-
HUE U YUCJIO B3aUMOJICUCTBYIOMUX (a3; YUCIO KOMIIOHEHTOB; KOHIIEHTPALIMSI ChIPbs; YUCTOTA
1eJeBBIX MPOAYKTOB. [IpuMephl cuCTeM U MPOIECCOB.

40. Iuddysnonnoe paBHoBecrue. CrocoObl U BBIOOpP BbIpaKeHUs KoHIEeHTpamuil. Cro-
coObl omucanus AUGPY3HMOHHOTO paBHOBeCHs (TaOIUYHBIA, Tpa@UUYECKUil, aHATUTHYCCKUN).
da3oBble nUarpamMmbl paBHoBecusd. [IpuMepsl U3 Bcero Kypca.

41. Kuneruka u auHamuka auddy3uoHHbIX npoueccoB. uddepennmanbubie ypaBHEHUS
mubdy3un B IBUXKYIIECHCS 1 B HEMOJBUKHOM cpefe.

42. O6mwuit ko3hPUIIMEHT Maccormepenadyd W YacTHble KOA(DQPUIMEHTHl MacCOOTIauH.
CpaBHeHue ¢ o0muM K03(PPUIIMEHTOM TeIIonepeayd U YacTHbIMH KO3 UIIMeHTaMu Terl-
nootaauu. Ux anamorust W pazmuyaus.

43. Kpurepuanbibie ypaBHEeHUS MaccooTnaur. CpaBHEHHE C KpUTEpUAIbHBIMU ypaBHe-
HUSIMU TeIIo0TAauu. VX aHaoOrus u pa3inyus.

44. ®a3oBble AMarpaMMbl paBHOBecHs U pabouue JUHUU. YpaBHEHHsS pabOuuX JIMHUN
MaccooOMEHHbIX mponeccoB. CoOTHOIIEHHE MOTOKOB. [IpuMepsl Uit ciaydyaeB MPOTUBOTOKA U
npsmoToka. [IpenenbHble mooxKeHUsT pabounX JTUHUI.

45. Cpenuss newkyiias cuia nuddysunonasix mnpoieccoB. CpaBHenue ¢ C/IC TemnoBsix
npoueccoB. Yucno enunun nepeHoca. Metoasl pacuera CJIC u YEIL

46. Pacuer nuddy3uOHHBIX IPOLECCOB U anmnaparoB Ha 0a3e OCHOBHOI'O ypaBHEHHs Mac-
conepenaun. Mcxognsie nannsie. Matepuanbnbiii 6ananc. Cpeansis neuxymas cuia. Koadou-
LMEHTHI Maccolepeayl U MacCOOTAauu.

47. Pacuer ¢ ucnonb3oBanuem yucia eauHul] nepenoca (YEI) u BeIcOTH equHUIIBI TIEpE-
Hoca (BEII).

48. Pacuer nuddy3uoHHBIX anmapaToB Ha 0asze yucia teoperudeckux Tapenok (UTT).
[TpuHIMTIBEI MHKEHEPHOU onTUMH3alUK TU(DPY3MOHHBIX POLECCOB U anmnapaTos. [Ipumeps! u3
BCEro Kypca.
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49. Abcopbrusa. Xemocop6Ouus. Jlecopoius. CynHocTs 1 ipuMeHeHue. [Ipumepsl.

50. Muddy3nonnoe paBHoBecue npu adbcopOumu. 3akoH ['enpu. BnusHue naBneHust u
temmneparypsl. TemnoBoi addekt. PactBoputenu ans abcopobimu. TpeboBaHusi K pacTBOpUTE-
M. IIpumepsl.

51. Texnonoruueckue cxembl abcop6uuu. [lporuBotok. Ipsimorok. Penmpkymnsuus. Cxe-
MbI 1 (azoBble Auarpammbl. KoHCTpyKInu abcopOIIMOHHBIX anmnapaTos.

52. Hacamounsie kosioHHBl. Hacaaku (perynsipHble, HEperysspHbIe, IutaBaromiue). Pas-
OpbI3ruBalolie ycTpolcTBa (cTpyhuaTsle, pa30Opbl3ruBaromue). Pexumbl  pabOThl KOJIOHH.
Pacyer.

53. TapenbuaTblie KOJIOHHBL. KOHCTpYKIIMU Tapesok (KOJMayKOBbIE, CUTYATHIE C MEePETUB-
HBIMH YCTPOWCTBaMH, MPOBaJbHbIEC, MEPEKPECTHOTOUHBIC, KianaHHble). PexxuMbl paboOThl KO-
noHH. Pacyer.

54. Pextudukanus. CymnHocts U npumeHenue. [lpumepsl. ®aszoBas nuarpamma. Cxema
peKTU(DUKATMOHHON YCTAaHOBKU. Pa3sHOBUIHOCTU PEKTU(DUKAITMOHHBIX MPOLECCOB.

55. Nuddy3nonHoe paBHOBecue mnpu pekTudukauu. MneanbHsie pacTBOphl. 3akoH Pay-
ns. YpaBHeHue paBHOBecHOU KpuBon. da3zoBas nuarpamma. Cmecu ¢ azeorponoM. Bo3moxkHoO-
CTH PEKTU(PUKALIMOHHOTO Pa3eICHHUS.

56. PektudukannonHas ycTtaHOBKa HempepbiBHOTO neidctBus. Cxema. I[loToku mapa u
KUJKOCTU. YpaBHEHUs padounx auHui. Da3oBas quarpaMmma.

57. Pacder pexTU(PUKAIIMOHHBIX KOJOHH. MatepualibHbIM U TerIoBoi Oananc. diaermo-
Boe umcio. Pacxon xmagoarenta B Aedaermarope. Pacxon Temionocurens B KyOe (KUMSTHIb-
HHUKE).

58. ®dnermoBoe 4KClIO MpH pekTUdUKaAMU. MUHUMAIbHOE, MAaKCUMAIbHOE M ONTUMAJIb-
Hoe (iermoBoe yucio. Brnusinue ¢ierMmoBoro yuciia Ha pa3Mepbl KOJOHHBI U HA PacXobl TeTl-
JIOHOCHUTEIIS U XJIaJ0areHTa.

59. OnTumu3zanus peKTU(PUKAIMOHHBIX MPOIIECCOB U alnapaTos.

60. Ou3NKO-XUMUYECKHEe OCOOCHHOCTH PEKTU(PUKALUU U KOHCTPYKIUU PEKTU(PUKAILIMOH-
HOM anmapaTypbl. CX0ACTBO U OTJIHUUsI 0T abcopOImoHHbIX kKojioHH. Ky0. [lednermarop.

61. XKunkoctHas skcTpakuus. CymHocTs U npuMeHenue. llpumepsi.

62. Inddy3nonHoe paBHOBECHE MPH KUJIKOCTHOM SKCTpakuuu. PacTBoputenu st sKc-
Tpakuuu. TpeboBanus. [Ipumepsi.

63. TexHONIOrNYEeCKUE CXEMBbl KUIKOCTHOW SKCTpakUuU. TpeyronpHas auarpamma. Oco-
OCHHOCTH MKHUIKOCTHOM S3KCTPAKIUHU M HKCTPAKIIMOHHBIX amnmapaToB. CXOACTBO U OTIUYUS OT
a0COPOIIMOHHBIX U PEKTU(DUKAIMOHHBIX KOJIOHH.

64. Ancopbumonnsie mpouecchl. PazHoBugHocTH. CylmHOCTh M npuMeHeHue. [Ipumepsr.
[IpombltuieHHbIE aACOPOEHTHI. Pa3HOBUIHOCTH, XapaKTEPUCTUKH U OCOOCHHOCTH.

65. uddysuonnoe paBHoBecue mnpu aacopOuun. Mzorepmsl agcopOiuu. BrnusHue tem-
neparypsl u nasieHus. TemnoBoit agdekr. Tpeboanus k ancopdbentam. IIpombinieHHbIe aj-
copOeHThl. Pa3HOBHIIHOCTH, XapaKTEPUCTUKU U OCOOEHHOCTH.

66. [lepuonuueckas agcopOuus. Pabouuit nuki. JecopOuus akTUBHBIX YIJIeW U CHUIIMKA-
reneil. Metonpl pacdeta agcopOepoB. Ypasuenue [llunona.

67. AncopOIIMOHHBIE YCTAaHOBKHM HempepbiBHOrO JneictBus. Cxema yctaHOBKU. Tpebo-
BaHUA K ajicopbeHTaMm. MeTozbl pacuera afcopOIMOHHO- AECOPOIIMOHHBIX KOJIOHH.

68. CymmibHbie nporecchl. CymHocTh U npuMeHeHne. CrocoObl CYIIKU U 00€3BOKHUBA-
Husl. [Ipumepst.



OrBOY BO «TI'TY» Mpuem 2024 Boiciuee obpasoaHue porpammbl MarucTpatypbl

69. CBoiicTBa BIaXXHOTO BO3/lyxa U quarpamma Pamsuna. M3o0paxenue Ha nuarpamme [-x
OCHOBHBIX MPOLECCOB U3MEHEHUS COCTOSIHUA BO3AyXa. [I[puMepbl IpUMEHEHUS JuarpaMMBl.

70. uddy3zuonnoe paBHOBecue mpu cyiike. M3orepmsl cymiku. Buasl matepuanos. Bus
CBSA3U BJIaru ¢ MarepuaiioM. [Ipumepsl.

71. CxeMbl BO31YIIHOM KOHBEKTUBHOM CylIkd. MaTepuanbHbIil U TerioBoi Oananc. Teo-
peTuYecKas u peanbHas cylika. banaHCHbIE pacyeThl.

72. Kuneruka cymku. llepBbiil u BTOpoil nepuon cymku. Bpems cymku. Pacuer cymmu-
JIOK.

73. KOHCTpYKIIMU CYHIWIOK JUISl dKUAKOTEKYUHX, MAacTOOOPa3HbIX W 3€PHUCTHIX MaTepua-
JI0B.
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