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1. Lenu, 3a7a4u 1 NJIaHUPYeMble Pe3yJbTAThI 00y4eHUsl N0 AUCHHUIIIUH

OcHoBHast 1enb AUCHUIUIMHBL  «KOHCTPYKTOPCKO-TEXHOJIOIMUECKOE  OOecreueHue
MIPOEKTUPOBAHMSI alllIapaTOB OTPACIN» — TITyOoKas nmpodeccruoHanbHasi MOArOTOBKA CIICHUAINCTA,
o0ecreynBaoIas YCIEIHOe PEIICHHE UCCIeI0BAaTEeIbCKIX, MPOCKTHBIX, KOHCTPYKTOPCKHUX 3aiad,
BO3ZHUKAIOIIMX MPH CO3JAaHUM HOBOTO OOOPYAOBAHUSA MJS XUMHUYECKMX U HE(PTEXUMHUUECKHUX
IIPOU3BOJICTB.

OcHOBHBIE 33JJa4aMU TUCIUIUIMHBI OMpPENesoTCs KBATM(DUKAIIMOHHOW XapaKTepUCTHKOM, B
COOTBETCTBUH C KOTOPOH B pe3yjbTaTe U3yUEHUs JaHHOM AMCLMILIMHBI CIIELUAINCT JO0JKEH 3HATh
OCHOBHBIE HANpaBJCHHs] M TEPCHEKTUBBl PA3BUTUS XHUMHUYECKOH U  HEPTEXUMUYECKOM
IIPOMBIIIJIEHHOCTH, BOIIPOCHI POEKTUPOBAHUS, SKCILTyaTalluy U UCCIIEAOBAHNUS TEXHOJIOTHYECKOTO
000pynOBaHUSI XUMUUYECKUX U He(YTEXUMHUECKUX MPOU3BOJICTB.

OO0yueHue 1o IUCHUILIINHE «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE oOecrieyeHue
MIPOEKTUPOBAHMSI AalIIIAPATOB OTPACIIMY HAIIPABICHO HA (POPMHUPOBAHUE Y O0YUAIOIIUXCS CIETYIOIINX
KOMIIETEHIINH:

Ko n HamMeHoBaHMe KOMIIETCHIU I NuaukaTopbl 10CTHKEHUSA
KOMIIeTeHIHH
I1K-1 - Cnoco6eH pa3pabaTbiBaTh 3alaHUS U MIIK-1.1 Buageer pa3paboTko  HCXOAHBIX
MCXOIHBIC Tpe6OBaHI/IH Ha U3IrOTOBJICHUEC Tpe60BaHHI>i Ha MU3roTOBJICHUEC HECTAHAAPTHOTO
HECTaHIaPTHOTO 000PYIOBAHUS 000pynOBaHUS

MIIK-1.2 VYwmeer pa3pabareiBaTh 3aJaHus U
MCXONHBIE  TpeOOBaHMS  HAa  W3TOTOBJICHHUE
HECTaHIaPTHOTO 000PYOBAHUS

NIIK-1.2 3naet npaBuia ohopMIICHUS HCXOAHBIX
TpeOOBaHUIl HA M3rOTOBJIEHHE HECTAHAAPTHOTO
000pyI0BaHUS

2. MecTo TUCHUIUINHBI B CTPYKTYpPe 00pa30BaTe/JIbHOM MPOTrPaMMbl

Huctummmaa  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE O00ECIIeUeHHEe MPOCKTHPOBAHUS — aIllapaToB
OTpaciin» OTHOCUTCS K y4eOHBIM IUCIUIUIMHAM 00s3aTenbHON yacTu Onoka bl «Jlucuumnnuuel u
Moaynu» oOpa3oBaTenbHON mporpammbl «KOMIbIOTEpHOE MPOEKTUPOBAHHE OOOPYAOBAaHUSA U
npou3BoACcTB»  HampaBieHuss  15.03.05  KoHCTpyKTOpCKO-TEXHOJOTHYECKOE  OOecreueHne
MaIIMHOCTPOUTENIBHBIX TPOU3BOJCTB, KBATH(PHUKAIUS (CTENEeHb) — OaKanasp.

OcBoenne uCHUIUIMHBL  «KOHCTPYKTOPCKO-TEXHOJOTHYECKOE O00ecleYeHne MpPOeKTUPOBAHUS
anmapaTtoB oTpaciu» B 6-M, 7-M H 8-M ceMecTpe HEeOOXOAMMO il MOCIEAYIOIIEr0 OCBOCHUS
AUCIHUITIINH «HYCKOHaJ'Ia)IKa, PEMOHT 1 MOHTAX TEXHOJIOTHYECKOTO O60py,[[0BaHI/I$I»

3. CTpyKTYypa U cofep:KaHue TUCIHUINIHHbI
OO0111ast TPyI0€MKOCTh TUCIUILUIMHBI COCTABISET 8 3aUeTHBIX eAuHUIIBI (288 yacoB).

3.1  Bwuabl yueGHoii padoThI U TPYI0EMKOCTH



3.1.1. Oynas ¢popma oOyyeHus

Ne ) Konuyecr CemecTpbi
n/ Bup y4eoHoii padoTsl BO
n 4acoB 6 7 8
1 | AyauTopHble 3aHATHS 198 54 72 72
B tom uncre:
1.1 | Jlekuuu 108 36 36 36
1.2 | CeMuHapckue/IpakKTHYCCKUE 54 18 18 18
3aHATHS
1.3 | JITaGoparopHbIe 3aHATHS 36 18 18
2 | CamocrosiTejibHas1 padoTa 126 42 42 42
B tom uncne:
2.1 | KypcoBoii mpoexT, 42
TECTUPOBAHUE
3 | pomexyTounas
aTrTecTaius
3auer/mud.3a4eT/IK3aMeH 3ager 3a4er JK3aMeH
Hroro 324 96 114 114
3.2  TemaTu4yecKkuii IJIaH U3yYeHHUS TUCHUTLIMHBI
3.2.1. Ognas ¢popma o0ydeHus
TpyaoemkocTs, yac
AynuTopHas padora
q Camo
Ne Paznenbl/Tembl eMUHap
n/n AUCHHUIIHHBI ckue/ TMatop | Tlpaxr| et
Bceero| Jleki ar u osiTeN
MPAKTHY
1917 OpHBIC | YecKasi | bHas
ecKkue
sapsys | SAHTH | TOAroT pador
s OBKa a
11 OCHOBHEIE TIPUHIIUIIBI 36 12 6 5 15
KOHCTPYUPOBAHHSI arrmaparoB
XUMHYECKHX TPOU3BOJICTB.
12 KounctpynpoBanue u pacuer 36 12 6 5 15
TEMI000MEHHBIX alapaToB, B TOM
YHUCIe B KOPPO3UOHHOCTOMKOM
UCTIOJTHEHUU.
1.3 | Konctpynposanue u pacuer 36 12 6 5 16
BBIMTAPHBIX U KPUCTAIUTM3AIMOHHBIX
anmaparoB, B TOM YHCIIC B
KOPPO3MOHHOCTOWKOM HCITOJIHEHUH.
14 KounctpyupoBanue u pacuer 36 18 9 5 16
ammapaTroB THIPOMEXAHUYECKOTO

pasaciicHud AUCIIEPCHBIX CUCTEM, B




TOM YHCIIE B KOPPO3HOHHOCTOWKOM
HUCIIOJIHCHUMU.

15 KoncrpyupoBanue u pacuer | 36 18 9 4 16
CYIIMJIBHBIX aIlIapaToB, B TOM YHCIIC B
KOPPO3HMOHHOCTOMKOM HCIIOJHEHUH.

1.6 36 12 6 4 16

KoHnctpynpoBanue u pacuer
peakTopoB, B TOM  4HCIE€ B
KOPPO3HUOHHOCTOMKOM HCIIOJTHEHHH.

1.7 36 12 6 4 16

KouncrpyupoBanue u pacuer
anmapaTtoB CO CIIOEM 3€pHHUCTOrO
Marepuaia, B TOM  4HCIE B
KOPPO3MOHHOCTOMKOM UCTIOJTHEHHH.

18 36 12 6 4 16

KoHcTpynpoBanue U pacuer
KOJIOHHOTO 000pya0BaHUs Ui
MacCOOOMEHHBIX MPOLIECCOB, B TOM
qucie B KOPPO3UOHHOCTOMKOM
HUCIIOJITHCHHUU.

Hroro | 324 108 54 36 126

3.3  Conep:xanue TUCHUILIMHBI

Tema 1.0OCHOBHbIE€ PUHUMIIBI KOHCTPYMPOBAHUSA ANNAPATOB XUMHUYECKHX
NPOU3BO/ICTB.

HayuHble OCHOBBI MCCIIEIOBAaHUSI U KOHCTPYMPOBAHMS alIlapaToB XMMHUYECKUX
IIPOU3BO/ICTB.

CBsI3b TEXHOJIOTHYECKOTO TMpoIecca ¢ KOHCTpYKUMend anmnaparta. Puzndeckoe u
MAaTEMATUYECKOE MOJIECIUPOBAHUE. JKCIIEPUMEHTANIbHBIE HcclienoBaHusl. OCHOBHBIE
NPUHIMIIBL M1 METOJbl KOHCTPYHUPOBAHMS almnapaToB XWMHYECKUX MPOU3BOJICTB.
IToka3arenmu  kayectBa. HopmartwBHBIE  JOKYMEHTBHI, MCIOJb3yEMBIE  IIpU
KOHCTPYUPOBAHUU XUMHUYECKOTO 000pYAOBaHUSI.

Tema 2. KoHCTpyHpoBaHue U pacueT TenJI000MEHHbIX aNlIapaToB, B TOM
4Yucjie B KOPPO3MOHHOCTOMKOM MCIIOJTHEHHH.

Knaccuduxaiyss 1 HOMEHKJIATypa COBPEMEHHBIX TEIIOOOMEHHBIX aIllapaToB.
OcHoBHBIE TpeOOBaHUS, MPEIBABIIEMbIE K TEIUIOOOMEHHBIM armmapaTaM B XOJe
MPOEKTUPOBAHMS, U3TOTOBIICHUS U 3KCIUTyaTaluu. OCHOBHbBIE BUbI TEIJIOHOCUTENEH
U BIMSHUE WX XapAKTEPUCTHK HA KOHCTPYKIMIO ammapara. Beibop HampaBieHus
JIBUKEHUS TETUIOHOCUTENIEH, UX KOHEUHBIX TEMIIEPATYP U CKOPOCTH IBUKECHUS. DTaIlbI
pacuera TeryI000OMEHHUKOB, IEJIb M 3aJladyd Kakaoro tuma pacdera. OoOmias cxema
pacuera TermiI000MeHHUKOB. [lociaeqoBaTeIbHOCTh TEIJIOBOTO pacyueTa armapaTosB.




Onpenenenne  KO3(p(GUIMEHTOB  TEIUIONEpPEAaud M BEJIWYUHBI  CPEIHEro
TeMIeparypHoro Harnopa. OCHOBHBIE CITOCOOBI HMHTEHCU(DHUKAITH TEIJI0O0OMEHA.

CmecurtenbHble  TermmooOMeHHUKH.  OO0nacTb  MPUMEHEHHUs, OCHOBHBIE
KOHCTPYKIIMH,  TOCIEAOBATeIbHOCTh  pacdyeTa Ha  IpUMepe  HacaJo4yHOro
TEII000MEHHHUKA.

PekynepaTtuBHble  TEMJI0OOMEHHUKH. 3MEEBUKOBBIE  TEIUIOOOMEHHUKHU
NOTpyXHOTO © opocutensHoro tuma. OOnacte mnpumeHeHus. KoHcTpykimu
3MEEBUKOB, Kajlayeil, OpOCUTENbHBIX yCTpoucTB. IlocnenoBareabHOCTh TEIIOBOIO,
KOHCTPYKTUBHOTO M THJIPaBIMYECKOTO pacdeToB. TermiooOMEHHUKH THUMa «Tpyda B
TpyO€», OCHOBHBIE KOHCTPYKIIMH pa30OpHBIX, MOIYpa30OpHBIX U Hepa3OOpHBIX
anmapaTroB, YCTPOMCTBO M TPUHIMI HX paboTel. Metoasl HHTEHCHU(UKAUU
TeruiooOMeHa B MEXTpyOHOM mpocTpaHcTBe. [locienoBaTenbHOCTh TEIUIOBOTO,
KOHCTPYKTHUBHOTO U TMIPaBIMYECKOI0 PacyETOB.

KoxyxoTrpyOuarble TEIUIOOOMEHHUKH, O0JIaCTh TNPUMEHEHUsS, OCHOBHBIE
KOHCTPYKUUHU, HpUHUMI PaboThl. MeToapl UHTEHCHU(PHUKAIMK TENjJooOMEHa B
MEXTPYOHOM TPOCTPAHCTBE U KOMIIEHCALMM TEMIEPATypHbIX HaINpPsHKEHUH B
KOHCTPYKLUHU. [TocnenoBarenbHOCTh TEIUIOBOTO, KOHCTPYKTHUBHOTO U
THJIPaBIMYECKOTO PacyETOB.

Butbie TemiooOMeHHUKH, O0JAcTh NPUMEHEHHS, OCHOBHBbIE KOHCTPYKIIHH,
crocoObl  HAaBUBKM  TpyOHBIX  mydkoB. llocienoBaTenbHOCTh  TEIJIOBOTO,
KOHCTPYKTUBHOT'O U THJIPABIIMYECKOTO PACUETOB.

TennooOMeHHUKH ¢ OpeOpeHHBIMU TpyOamu, 00JaCTh MPUMEHEHHS, OCHOBHbBIE
KOHCTPYKITUH, TPUHIUI paboThl. OCHOBHBIE CITIOCOOBI OpeOpeHus TPyO, ONpeIeIICHHE
3¢ PeKTUBHBIX k03¢ puLeHTOB TEIJI00TAAYH OpeOpPEHHBIX TpyoO.
[TocnenoBaTenbHOCTh TEIIOBOTO, KOHCTPYKTHBHOTO U TUAPABIMYECKOTO PACYETOB.

[InactuHyaTtele  TEINIOOOMEHHUKH,  O0JacTb  NPUMEHEHUs, OCHOBHBIE
KOHCTPYKUMU U NpUHIMN padoTsl. KoHCTpynpoBaHue Temionepenarmmx MmiIacTHH.
Cxembl peanusaliy JABMXKEHUS TEIJIOHOCUTENEH, MOCIEN0BaTEeIbHOCTh TEIJIOBOIO,
KOHCTPYKTHUBHOT'O (KOMIIOHOBOYHOI'O) U I'MJIPaBIMYECKOTO PacyeTOB.

[InacTuH4ato — peOpucThie TEIUIOOOMEHHUKH, O0O0JIaCTh WX MPUMEHEHUS,
OCHOBHBIE KOHCTPYKLUMHU U HPUHUUIN HUX paboThl. OCHOBHBIE CHOCOOBI OpeOpeHHs
noBepxHocTell.  OmpenencHue  Ad(PEGEKTUBHOCTH  TEIUIOOOMEHA  OpeOpEeHHBIX
ITOBEPXHOCTEN. [locnenoBaTenbHOCTh TEIUIOBOTO KOHCTPYKTHUBHOI'O 51
TUAPABINYECKOTO PACUETOB.

CnupanbHble TEIUIOOOMEHHUKH, 00J1aCTh TPUMEHEHUS, OCHOBHBIE KOHCTPYKIIUU
U mpuHOUll padoTel. CrHocoObl YIUIOTHEHHS TOPIIOB CIHPAIBHBIX KaHAJIOB.
[TocnenoBaTenbHOCTH TEIUIOBOTO, KOHCTPYKTUBHOTO M TUAPABIMYECKOTO PACYETOB.

PexynepaTuBHble TEIIOOOMEHHUKH U3 yrierpadura u (roporiacta, 00JacTb
MPUMEHEHHUs, OCHOBHbIE KOHCTPYKIIMU M MPUHLHUI UX padboTsl. [lociaenoBaTebHOCTD
TEIUIOBOTO Y KOHCTPYKTHBHOI'O PacyYETOB.

Tema 3. KoHCTpynpoBaHue M pacyeT BHIMAPHBIX U KPUCTAJIM3ANMNOHHBIX
anmaparoB, B TOM 4YHcJie B KOPPO3MOHHOCTOHKOM MCIIOJTHEHUH.



Knaccudukanus BbIMAPHBIX M KPUCTAIM3ALMOHHBIX amnmnaparoB. OCHOBHBIE
TpeOOBaHUs, MPEAbIBISEMbIE K palWOHAIbHBIM KOHCTPYKUHUSM BBIIAPHBIX U
KpUCTaJUIM3aUMOHHBIX annaparoB. Knaccugukanus OCHOBHBIX BUJIOB yIIAPUBAEMBIX U
KpUCTAJUIM3YIOIIMXCST pacTBOpoB. KOHCTpyHpoBaHHME M pacyeT OCHOBHBIX Y3JIOB
(rperomiasi W cemapallioOHHAash KaMmepa, MUPKYJISIHOHHBIE TPYyObl MU KOHTYDHI,
cenaparopbsl U OpbI3rOYJOBUTENN) BBIIAPHBIX W KPUCTALUIM3ALMOHHBIX annaparos.
KoHcTpynpoBaHrne M pacdeTr BCIIOMOTATENbHBIX Y3J0B (IUITyLepa, y3ibl BBOJA U
BBIBOJIa PAacCTBOPOB, CYCIIEH3MH, IPEIOLIEr0 Iapa, KOHJEHCATa U WHEPTHBIX Ia30B)
BBIMIAPHBIX M KPUCTAJUIM3ALMOHHBIX annapatoB. KoHcTpyupoBaHue u pacuer
BCIIOMOTaTEJbHBIX Y3JI0B (IITYyIEpa, y3Jbl BBOAA U BBIBOJA PACTBOPOB, CYCIEH3UH,
IpEIOLLEro napa, KOHJAEHCaTa U UHEPTHBIX Ta30B) BBIMAPHBIX U KPUCTAIIIM3ALMOHHBIX
anmnapatoB. PacueT TpyObl BCKUIIaHUS BBIIAPHBIX aNapaToB.

OOume NPUHLUIBI TEXHOJOTMYECKOrO0 pacuera BbIIapHBIX "
KpUCTaJUIM3AMOHHBIX anlapaToB.

KoHcTpynpoBanue TpyOUYaThIX BBIMAPHBIX U KPUCTAJUIM3ALMOHHBIX aIlapaToB C
€CTECTBEHHOM U MPUHYIUTENbHON HIUPKYJIALMUEN, CTIOCOOBI OpraHU3alMULUPKYIISIIIH,
o0jacTb NPUMEHEHHsS JaHHBIX allapaToB, pacyeT KPAaTHOCTH LUPKYJIALHUM.
KOHCTpYKTUBHBI M THIPABIMYECKUN pacyeThl AaHHBIX anmaparoB. [IneHouHble H
POTOPHO-TIJICHOYHBIE ammapaThl, OCHOBHbIE KOHCTPYKLIMHU M HPHUHLHUI HX pabOTHI,
KOHCTPYMpPOBAaHHWE pPOTOPOB amnmapaTtoB W OpPOCUTENEW, KOHCTPYKTHUBHBIM U
TUAPABINYECKHUIA PACUETHI.

Anmapatsl HOTPY>KHOTO TOPEHHUsI, 001aCTh IPUMEHEHUS, OCHOBHBIE KOHCTPYKIIMU
u npuHIUN pabotsl. KoHcTpynpoBanue 0apOOTEpOB, ONpEAeeHHe TIIyOMHBI HX
MOTPYKEHUSI B paCTBOP.

AnmapaTel JUIi  MacCOBOM  HW3OTHIPUYECKONM KpUCTALM3AIMU, 00JacTh
OPUMEHEHUS W OCHOBHBIE KOHCTPYKLMHU KPUCTAUIM3aTOPOB ITOBEPXHOCTHOTO U
BaKyyMHOT'O TUIIOB.

Tema 4. KoHcTpynpoBaHHe H pacyeT annapaToB riIPOMeXaHn4ecKoro
pa3jesieHus TUCTIEPCHBIX CHCTEM, B TOM YK CJie B KOPPO3HOHHOCTOIKOM
WCTOTHEHUH.

OCHOBHBIEC THUIIBI ANMNAPaTOB THUJIPOMEXAHUYECKOTO Pa3ACICHUS IUCIEPCHBIX
CHCTEM.

OCHOBHBIC XapPAaKTEPUCTUKHU JUCIEPCHBIX CHUCTEM. MeTolbl M NPUOOpPHI IS
aHaJIM3a rPaHyJIOMETPUYECKOTO COCTaBa AUCIEPCHBIX MAaTEPUAIOB. MeTobl aHanu3a
TIOJISI CKOPOCTEH TYpOYJICHTHBIX TOTOKOB.

OcaxaeHue 4yacTull B ToJIe JCHCTBUS CWIbl TskeCTH. OTCTOWHHKHU.
KoHnctpykiuu, 0651acTh MpUMEHEHHMSI, PacdueT reOMETPHUECKUX TapaMeTPOB.

OcaxaeHue 4yacTull B MoJie JeHCTBUS IEHTPOOSKHOM cuiibl nHepunu. HanmopHelie
TUAPOLMKIIOHBL. Y CTPONUCTBO, MPUHLMUN JEUCTBUA, 00JacTh mnpuMeHeHus. I[lose
CKOpPOCTEN B TMAPOLMKIIOHE. PacyeT pacXoIHbIX XapaKTEPUCTHUK, MOKA3aTeJen



pasnenenus. KoHcTpykiuu OaTapelHbIX T'MAPOLMKIOHOB. YCTPOMCTBO, NPHUHLIUI
NENCTBUA, 00JIaCTh MPUMEHEHUS BAKYyyM-THAPOLUKIOHOB.

Crpyiinple  ammaparbl.  OOnacTb  NpPUMEHEHUs, NPUHUUO  JACUCTBHUA,
knaccudukanus. Pacuer cTpyiiHOTO Hacoca.

Hentpudyru u cenaparopsl. O61acTh MPUMEHEHUS, KIACCU(PUKAIUS, TPUHITUT
NencTBUA, 00JaCTh NPUMEHEHUS. PacyeT pacXoJHBIX XapaKTEPUCTHUK U MOKa3aTelen
pas3aencHus.

®nortaTopel. Teoperuueckue OcHOBbI mpouecca ¢uorauuu. (OCHOBHBIE
KOHCTpyKuuMu  QuotatopoB.  Hamopuble — ¢moTtatopsl,  BakyyM(I0TaTOpPHI,
UMIIEJUIEpHBIE  (PIIOTATOPBI, ANEKTPOPIOTATOPBI, (QIOTATOPHl €  (UIBTPOCAMH.
[IpuHumMn AeCTBUSA, JOCTOMHCTBA U HEAOCTATKH, 00JIACTh IPUMEHEHHS.

Amnmapatel  nbUIETa3004UMCTKUA.  OcaguTenbHbIE  KaMepbl, HWHEPLHOHHBIC
ObUICYJIOBUTENH, LUKIOHBI, BHUXpEBbIE INbLICyJIoBUTENU. OO0NacTh NPUMEHEHU,
IPUHLIMUI IEUCTBUS, OPSAIAOK pacuera, JOCTOMHCTBA U HETOCTATKH.

Mokxkpslie nbineynosurenu. Iloasie ckpy00epsl, HacanouHble, ckpyooep Bentypu.
O06mactTb NpUMEHEHUS, TOCTOMHCTBA U HEJIOCTATKH, TOPSAIOK pacyeTa.

Tema 5. KoHcTpynpoBaHue U pacueT CylIMJIbHBIX alliapaToB, B TOM YHCJIe B
KOPPO3UOHHOCTOIKOM HCIOJTHEHHNH.

OO61m1e moJI0KeHHs] KOHBEKTUBHOM CYIIIKHU TUCIIEPCHBIX MaTeprasioB. COCTOSIHHE
PaBHOBECHUS MEX/TY BIKHBIM ra3oM U MaTtepuaioM. Cxema KiacCu(pUKauuBIaXXHOTO
MaTepuaiia MPUMEHUTENIBHO K IIpolleccaM CYIIKKM. MaTepuanbHblii U TEMIOBOU
Oayancel. J[uarpamma BJIaXHOTO rasza, M300pakeHHE CTAaTHKU Tpoiecca B i- X
nuarpamme. Kunetnka cymiku. Onpesenenne npoaoHKUTEIbHOCTH Tipotiecca. Oo1mas
cxema pacueTa CYIIKH JJs JUCHEPCHBIX MaTepuanoB (OJI0K—CXema airopurMa
pacuera). OmnpeneneHue ABMXKYIICH CHUIIBI MpoOIlecca CYIIKH B MEPUOJ MOCTOSHHON
CKOpOCTH.

OnpeneneHue JBUXKYIIEW CHIIBI Tpoliecca CYIIKM B MEpUOJ  YObIBaroleh
CKOPOCTH CyHIKM. MaTemaTruueckoe OINMCaHue Ipolecca CYUIKH € LEJIbl0 pacuera
IBWOKyIIeH cuibl mporecca Ha DBM. KoaddummenTs! Temio- u MmaccooOMeHa mpu
CYIIIKE TUCTIEPCHBIX MAaTEPUAJIOB U UX OTIPEJICIICHHE.

Onpenenenne MacCOOOMEHHBIX KOI(PQGUIMEHTOB U HMX  OIpeaecHHe.
OddhexTruBHBIC KOAPPUIMEHTHI TEIIO- U MACCOOOMEHA U UX ONpeIeTICHUE.

Omnpenenenre BpEMEHH CYIIKH TSl TUCTIEPCHBIX MaTePUAJIOB:

a/ 3 OCHOBHOTO ypaBHEHUS TETUIOOOMEHA;

0/ 13 OCHOBHOTO YpaBHEHUSI MacCOOOMEHA.

Knaccudukainus mnpuMeHEeHUs CYIMIMIBHBIX allllapaToB B 3aBHCHUMOCTH OT
OCHOBHBIX CBOMCTB BBICYIITUBACMBIX MaTCPHUAJIOB.

TexHonornueckue M TEXHUKO-3KOHOMUYECKHE acMeKThl BbhIOOpa crocoba
CYIIKH. ATMNIMapathl JJIsi CYINIKH B HEMOJBMIKHOM CJIO€ /KaMepHBbIC, TyHHEIbHBIEC,
CYIIWJIKA C OTIPOKHIBIBAIOIIIMMHUCS TIOJTKAMH, TYPOUHHBIE U TapeIb4aThle CYIIUIKH,
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IIAXTHBIE CYIIUJIKU, BaJbI[OBbIE U JIGHTOUHbIE CYIIUIKKH/. KOHCTpYKIMU CYIIMIIOK U
UX pacyeT, ONpeAeICHHE TEOMETPUYECKUX Pa3MEPOB.

KoHcTpykTuBHBIE 0COOCHHOCTH OapabaHHBIX CYHIMIIOK. CXeMbl HEKOTOPBIX
TUIIOB BHYTPEHHUX HAcaJoK OapabaHHBIX CyWIOK. Pacuer GapaOaHHBIX CYIIUJIOK,
ONPENICIICHUE TEOMETPUUECKUX PA3MEPOB.

PacnbuinTenbHble CYIIMIKA U UX KOHCTPYKTUBHBIE 0COOEHHOCTH. DOpcyHKH
JUISL  PacHbUIMTENBHBIX CYHIMJIOK, CXEMbl pPACHBUIMTENbHBIX JTUCKOB, CXEMBbI
CyIIMJIBHBIX  Kamep. PacueT  pacnbUIMTENBbHBIX ~ CYHIIWJIOK,  ONpEIeSICHUE
r€OMETPUYECKHUX PA3MEPOB.

[IlHeBMaTHUEeCKME CYIIWJIKM M  HMX  KOHCTPYKTHUBHBIE  OCOOEHHOCTH.
[TneBMaTnueckue TpyObI-CylIMJKH. CHOUpanbHbIE [HEBMAaTUYECKUE CYIIUIKH
(cnupanbHas MHEBMOCYIIMJIKA C LHUKJIOHHBIM CENaparopoM, IHEBMOCYLIMJIKA C
IUIOCKOW OuuisipHO crupanbio, BUXpeBas CyIIWwiIKa). PacyeT MHEBMOCYIIMIOK,
ONPEJEICHUE UX TEOMETPUUYECKHUX PA3MEPOB.

CnupanabHO-BUXPEBbIE CYIIUIKA U UX KOHCTPYKTHUBHBIE ocoOeHHOocTH. Pacuer
CIUPAIBHO-BUXPEBOM CyIIMIIKH. OnpeereHue reoOMEeTPUIECKUX Pa3MeEpPOB.

AdpoQOHTaHHBIE CYIIUIKHA U CYIITWIKU C KUTISIUM CJIIOEM, UX KOHCTPYKTUBHbBIC
ocobeHHOCTH. PacueT a’poOHTAHHBIX CYIIWIOK M CYIIMJIOK KHIIALIEro Clos,
ONpPEJEICHUE T€OMETPUUECKUX Pa3MEPOB.

OO0oCHOBaHME NPUMEHEHHs JIs CYIIKM JUCHEPCHBIX MATEPHAIOB CYIIHIIOK
KHIISIIIETO CJIOSl U CIIMPAJIbHBIX CYIIUIIBHBIX YCTAHOBOK.

Tema 6. KoHcTpynpoBaHue M pacyeT PpeakTopoB, B TOM 4YHCJIEe B
KOPPO3UOHHOCTOMKOM UCIIOJTHEHUH.

OcHoBHBIE TOHATUS U onpeneieHus. KuHeTHka XUMHUUYECKUX ITPOIIECCOB.
MarepuanbHbpli M TEIUIOBOM OajaHC XUMHUYECKUX IMporeccoB. OCHOBHBIE THIIbI
PEaKTOpOB.

PeaxTopsl neproaudeckoro 1eicTBrs (rOMOT€HHbIE HECTAIIMOHAPHBIE PEAKTOPHI).

OnuHOYHBIE PEAKTOPHI MOJYHENPEPHIBHOTO ACUCTBUS. OAMHOYHBIE PEAKTOPHI
HEMPEPBIBHOTO JACHCTBUS (TOMOT€HHBIE CTAIIMOHAPHBIEC PEAKTOPHI).

TpyOuaTbie peakTopbl. MeTONBI pacdeTa PEaKTOPOB: PEAKTOPHI HACATHHOTO
CMEILICHUS TIEPUOJUYECKOr0 W HEMPEPHIBHOTO JEUCTBUS, PEAKTOPHI HJEaTHLHOIO
BBITECHEHMUSI, PEAKTOPHI MPOMEXKYTOUHOTO THUTIA.

KoHcTpyKkIinn xumudeckux peaktopoB. OCHOBHBIEC TPEOOBaHUS, MPEIBIABISIEMbIE K
peaKkIMOHHBIM amnmapataMm. KOHCTpYKIIMHM KOJIOHHBIX peakTopoB: KoHcTpykuus
¢dbyTepoBaHHON amnmapaTyphl I CHHTE3a KapOamuja, KOHCTPYKIMS PEAKTOPOB C
MepEMEIINBAIOIINMHI YCTPOUCTBAMU.

Memanku. KoHcTpykiuu TpyOdaThix peaktopoB. KoHCTpykimu 0apOOTaXKHBIX
peakTopoB. KOHCTpyKIIMM peakTOpoB i KOHTAKTHO-KATaJTUTUYECKUX IMPOIECCOB.
@DaKTOpHI, BIMSIIONINE HA X0/l KOHTAKTHO-KATAIMTHYECKOro Tpoiecca. KoHcTpykuuu
PEaKTOPOB C HETOJABUKHBIM CJIOEM KaTaJu3aTopa.
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Anmapathl AXTHOTO (EMKOCTHOTO) TUMa. TpyOuaThlii KOHTAKTHBIN anmapar AJis
NETUIPUPOBAHMUS  LUKIOTEKCaHOJA. AmmapaTel IOJOYHOTO THUIA. ATIaparsl
KOMOMHHMPOBAHHOTO THIAa. AIMMNaparbl € HEMNOABMXKHBIM CJIOEM KaTaJlu3aTopa.
ArnrapaTsl ¢ JBHKYIIAMCS CJIIOEM T'PAaHyJIMPOBAHHOTO KaTaau3aTropa.

Tema 7. KoHcTpynpoBaHue H pacyeT annapaToB €O CJ10€M 3ePHUCTOTr0
MaTepHaja, B TOM 4Hcje B KOPPO3HOHHOCTOHKOM MCIIOJTHEHHH.

Oco0eHHOCTH B3aUMOJICHCTBUS Ha TMOBEPXHOCTU paslena Tra3000pa3Hoi
(xmmkoif) u TBepaon da3. Kimaccudukarus anmapaTtoB ¢ TBepmoit (pa3oit mo crmocody
B3auMoOIecTBUSA (pa3. XapaKTepUCTHUKa TBEPAOT0 3€pHUCTOr0 Marepuana. OCHOBHbIE
Y3JIbI AMMAPATOB C HEMOBUKHBIM U TICEBJOOKUKEHHBIM CIIOEM.

[Ipenenbl cyniecTBOBaHUSA IMCEBIOOKUKEHHOTO CiosA. MUHUMAaIbHas CKOPOCTb
IICEBJIOOKMKEHUSI MOHOJHUCIIEPCHOTO M MOJUAUCHEPCHOro cioeB. OmnpeneneHue
ckopocTd BUTaHMsI. OJTHOPOJHOE U HEOAHOPOIHOE IICEBIOOKUKEHUE.

OcHOBBI HCTE€UYEHMsI CBOOOAHON 3aTOIUIEHHOM cTpyu. OCHOBBI HCTEUEHHUS
TypOyJICHTHBIX CTPYH B IICEBJOOKMXKEHHBIM cioi. Pacuer pa3mepoB ¢akena B
TypOyJIEeHTHOM cjioe. PacueT u KOHCTpyupOBaHHUE Ta30paclpeAesIuTENbHbIX PEIIETOK.
OCOoOEHHOCTH KOHCTPYMPOBAHUSI PEIIETOK [JIi TEPMOJIAOUIIBHBIX MaTepHasioB.
[IpoBanbHbIE U OECIPOBAILHBIE PEILIETKH.

['mppaBnuyeckoe  CONMPOTHUBIICHHE  alllapaTOB  C  HEMNOABWXKHBIM U
IICEBJIOOKNKEHHBIM CIIOSIMHU.

Pacyer MuHUManbHO HEOOXOAMMON BBICOTBI C TOYKH 3pPEHUS pEIaKCaluu
TEMIIEpaTyphbl OXKIDKAIOIIETO areHTa M TBEPJOro Marepuaina. PacueT MUHMMAaIbHO
HEOOXOIUMON BBICOTHI CIIOS W3 YCIOBUS PAaBHOMEPHOCTH OOpabOTKM MaTepuaa.
Pacuet pa3zmepoB paboueii 30HbI alMnapaToB C MCEBIO0KMKEHHBIM CIIOEM.

OcHOBBI pacueTa W KOHCTPYMPOBAHMS CENApallMOHHOIO IMPOCTPAHCTBA
anmnapaToB C HENOJBI)KHBIM M TCEBIAOOXKIKEHHBIM cJoeM. MeTonuka pacyera
cenapaloOHHOI0 MPOCTPAHCTBA M0 TMHAMUYECKOMY YHOCY.

OcHOBBI pacyeTa M KOHCTPYMPOBAaHHS Ta30BbIX Kamep anmaparoB ¢
HETOABUXHBIM U MCEBJI00KUKEHHBIM CIIOEM.

@opma anmapaTtoB € MCEBIOOXKMXKEHHbIM cioeM. [IpuyuHbl TNpUMEHEHUs
MHOTOKaMepHbIX armapaToB. KoHCTpyKIuM MHOTOKaMepHbIX arrmapaTtoB. [lepeToku
JUISL TBEPJIOTO MaTepHralia u3 KaMepsl B Kamepy. KoHCTpyKIUs U pacuer nepeToKoB.

YeTpolicTBO UIsl MOAAYM W BBITPY3KH TBEPAOrO 3€PHHUCTOrO MaTepuaa.
OcHOBHbBIE KOHCTPYKIIUU U pacueT. PerynrpoBanue TeMiiepaTypsl CJI0sl B alnapaTax C
MICEBJIO0KUKEHHBIM CIIOEM.

CnocoObl mojBoAa M OTBOJA TeIJIa B amnmaparax C 3€pHUCTBIM CIIOEM.
Oco6eHHOCTH TeTI00OMEHa TOBEPXHOCTH C MCEBI00KUKEHHBIM CIIOEM.

NuTeHcudukamuss MpoueccoB B3aUMOJCHCTBUS  OXKIDKAIOLIETO areHTra C
YacTUI[AMU B TICEBJIOOKMKEHHOM ciioe. CTpylHHOE TICEB00KUKEHUE.

['panynupoBanne MNPOAYKTOB B ammaparax C TICEBIOOKUKEHHBIM CJIOEM,
MEXaHU3M 00pa30BaHMs TpaHyJl B IICEBI00XKIKEHHOM ciloe. MeTouka pacuera
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TPaHyJIATOPOB C MCEBIO0XKIKEHHBIM clioeM. CriocoObl 1M0JJauu pacTBOpa B alapaThl
C TCEBIOOXKIKEHHBIM clioeM. PacueT W KoHCTpyupoBaHue (OPCYHOK IJisi MOJauu
pacTBopa.

Tema 8. KoncTpynpoBaHue U pacyeT KOJIOHHOTO 000PY10BaHUS sl
MacCcO00OMEHHBIX MPOIECCOB, B TOM YHCJIe B KOPPO3HOHHOCTOHKOM
UCTIOTHEHHH.

XapakTepuCTUKH MacCOOOMEHHBIX IPOIECCOB PEKTHUPUKAIMK U aOCOpOIUH.
KoHcTpykiun KOJIOHHBIX anmnapatoB. KOHCTPYKIIMM KOHTAaKTHBIX YCTPOWCTB.
[TocnenoBaTrenbHOCTh pacyeTa KOHTAKTHOI'O allapaTa. JKCTPAKIMOHHbIE anapaThl.
XapakTEepUCTUKNA TMPOLECCOB AKCTpaKUMU. Amnmaparbl I JKAJKOCTHOU H
TBepIo(a3HON AKCTpakiuu. AmmapaThl I OPOLECCOB aACOPOIUM W HOHHOTO
oOMeHa. XapaKTepUCTUKH MPOIIECCOB aJICOPOLIMKU U MOHHOTO OOMEHa.

3.4  TemaTuKa cCeMHHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/mpaKkTHYecKne 3aHATHA

IIpakTnyeckoe 3auaTHe 1. KoxxyxorpyOuarbie TEIIIOOOMEHHUKH JIJIsl TETUIOHOCHTENEH 03
VU3MEHEHMS

arperaTHOroO COCTOSIHUSL.

IpakTnyeckoe 3ausaTHe 2.K0oxyxoTpyOUuaThie TEIUIOOOMEHHUKH ISl TETUIOHOCUTENIEH ¢
U3MEHEHHEM

arperaTHOroO COCTOSIHUSL.

IIpakTnyeckoe 3ansaTue 3. [InacTuHUaTHIE TEMIIOOOMEHHUKH.

IIpakTuyeckoe 3ansaTHe 4. CiupanbHble TEIUIOOOMEHHUKH.

IIpakTHyeckoe 3auAaTHE 5. OnpeieieHHe CKOPOCTH OCAKICHHUS.

IIpakTHyeckoe 3ansAaTHE 6. PacueT OTCTOWHUKOB.

IIpakTHyeckoe 3auAaTHE 7. Pacyér ocaauTenbHOM KaMephl.

IpakTnyeckoe 3auaTue 8. OnpeneneHne ruIPaBInIeCKOTO COMPOTUBICHUS H
3¢ heKTUBHOCTH

IBUIEOYMCTKH NBUIETAa30BbIX IUKJIOHOB.

IIpakTnyeckoe 3ansaTHe 9. OnpeneneHue ruIpaBIndecKoro CONPOTUBICHUS U
s dexTuBHOCTH

NBUICOYNCTKN BUXPEBBIX MbUICYJIOBUTENEH.

IpakTnyeckoe 3ansaTue 10. Pacuetr GUIbTPOB /171 yIaBIMBAHUS TTBLUTH.

3.4.2. JlaGopaTopHble 3aHATUS

JlaGopaTopHoe 3ansitue 1.AHanu3 paboThl OJTHOKOPITYCHOM BBITAPHOW YCTAaHOBKH.
JlaGopaTopHoe 3ansiTue 2. AHanu3 pabOTHl MHOTOKOPITYCHOHM BBITIAPHOW YCTAaHOBKH.
JlabopaTopHoe 3ansiTne 3. bapoMeTpruecknuii KOHAEHCATOP.

JlabopaTopHoe 3ansiTHe 4. PeakTopbl HENIPEPHIBHOTO JICHCTBHUS.
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JlabopaTopHoe 3aHsiTHE 5. PeakTopbl IEpHOINYECKOTO JEUCTBUS.

JladoparopHnoe 3ansTue 6. MccienoBanue paboTsl U pacuét 6apabaHHOMN CYIIHIIKH.

JladopaTropHoe 3ansTue 7. Pacuér TpyObI-CyIIMIKH.

JlaGopaTopHoe 3ansiThe 8. AHAIN3 CBOMCTB IICEBI00KMKEHHOTO CIIOSL.

JladopaTropHnoe 3ansiTie 9. Pacuér rpanysaTopa aMMHAYHON CEIUTPHI C
IICEBJI00KMIKEHHBIM CIIOEM.

Jla6opaTopHnoe 3ansaTue 10. Onpenenenue ruipaBIuvuecKoro COMPOTUBICHUS TapEIbUaThIX
KOJIOHH.

JlabopaTopHnoe 3ansiTHe 11. Onpenenenue rujpaBIundecKoro CONPOTUBIICHUS HACAIOUHBIX
KOJIOHH.

3.5 TemaTruka KypcOBBIX NPOEKTOB (KYPCOBbIX padoT)

1. KoHcTpyKTHBHAs pa3padOTKa U pacyeT BhIIApHOIO anmnapara

2. KonctpykTuBHas pa3paboTka U pacyeT THAPOLUKIOHA

3. KonctpykTuBHas pazpaboTka u pacyeT 6apabaHHOMN CYIIHIKH

4. KoHcTpyKTHBHAS pa3paboTKa U pacueT amnmapara ¢ IepeMeInBaOIIIM
YCTPONCTBOM

5. KonctpykTuBHas pa3paboTka U pacueT OTCTOMHUKA

6. KonctpykTuBHas pazpaboTka u pacuet abCOpOILIMOHHON KOJIOHHBI

4, Y4eOHO-MeTOAM4YEeCKOEe M MH(POPMALIMOHHOE 00ecIieYeHue

41  OcHoBHas JUTepaTypa

1. Cemaxuna, O.K. MaIuyHbl 1 annapaTsl XAMHYIECKUX, HeTenepepadaThIBAIOIINX 1
He(TEXUMHUECKUX MPOU3BOJCTB : yued. mocobue / O.K. CemakuHa ; ToMCKMI TOIUTEXHUYECKHUHA
yHUBepcuTeT. - Tomck : M3a-Bo ToMcKOro noimTeXHUYECKOro ynusepcurera, 2016. - 154 c.

4.2  JlonoJIHUTEIbHAs JIUTEpaTypa

1.  Mymraes B.U., Tumonun A.C., Jlebenes B.A. KoncrpyupoBanue u pacuer
arraparoB CO B3BELICHHBIM ciioeM. — M.: Xumus, 1991. — 343 c.

2.  Tumonun A.C. OCHOBBI KOHCTPYHUPOBAHHUS U pacdeTa TEXHOJIOTHUECKOTO U
npoyHocTHOro obopynoBanuda. CrnpaBounuk. T. 1, 2, 3. — Kanyra: M3naTenscTBO
H.bouxkapesoii, 2001 r. — 990, 980, 990 c.

3. MamuHocTpoeHre. DHUMKIONEAUsl. MallliHbl U anmnapaTbl XUMAYECKUX U
Hedrexumuyeckux npousBoacts. T 1V — 12 (M.b. I'enepanos u np. 2004 — 832 c.

4.3  DaekTpoHHBbIE 00pa3oBaTebHbIE pecypchl
He npenycmoTpensl
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44  JIMueH3uOHHOE A CBOOOJHO  PACHPOCTPaHsEMOe NMpOrpaMMHoOe
odecneueHue

1. MathCad-BbruncnurenbHas npporpamma

4.5 CoBpemenHble npodeccHOHATIbHBIE 0a3bl JAHHBIX U UH(OPMaIlHOHHBbIE
CIPaBOYHbIE CHCTEMBI
1 . IHTepHET-pecypCchl BKIIOYAIOT yu4eOHO-METOHUCCKIE MaTEepHAIIbl B OJIEKTPOHHOM BHUJIE,
npecTaBiIeHHbIE Ha caiite http://mospolytech.ru B pasaene «bubanorekay.

5. MarepuajibHO-TEXHHYECKOE ObecrnedeHme

YuebHble sabopatopun Kadeapsl «AmmaparypHoe o(GOpMICHHE W aBTOMATHU3aLUs
TEXHOJOTMYECKUX MPOU3BOACTB MMeHU mpodeccopa M.B. I'eHepaioBa» MOTHOCTBIO OCHAIICHBI
o0opyIoBaHUEM H MPUOOPAMH IS IPOBEICHUS J1a00paTOPHBIX PaboT.

NmeroTcss MeToqu4ecKue YKa3aHUusg 1O MPOBCACHUIO KOHKPETHBIX BUIOB SaHﬂTHﬁ, a TaKXKEC
HCIIOJIb3YCMbIX B y‘Ie6HOM Mpouecce TCXHNUYCCKUX CPCIACTB O6y‘I€HI/I${.

Kadenpa pacrnonaraer KOMOBIOTEpHBIM KJIACCOM JUIsl TPOBEACHMS, KaK CEMUHAPCKUX U
MPAKTUYECKHUX 3aHATUH, TaK U JUIS BHIIOJHEHUS! BUPTYaJIbHBIX J1a00paTOPHBIX padoT.

6. MeToaudecKkue peKOMeHIaIuu

6.1 MeToanuyeckue peKOMeHIANMHU ISl IPenoiaBaTe/isi 0 OPraHu3anum
o0yueHust
OCHOBHBIM TpeOOBaHHEM K MPEIOIaBAHHIO TUCIUIUIMHEI SBISETCS TBOPUECKUH,
POOJIEMHO-THAIOTOBBIH MTOIX 01, TO3BOJISIFOIINI MOBBICUTH HHTEPEC CTY/ICHTOB K
COJIEpKaHUI0 y4eOHOro MaTepuaa.
OcHoBHas popma U3ydeHHs U 3aKpEIUICHUS 3HAHUH 110 STON TUCIHUIUIMHE — JCKIIHOHHAS U
npaktuyeckas. [IpenonaBarens T0MKEH NOCIEIOBATENBHO BEIUUTATh CTYJCHTAM P
JIEKIMA, B X0JI€ KOTOPBIX CIIEAYET COCPEIOTOUNTh BHUIMAaHUE Ha KIIFOYEBBIX MOMEHTaX
KOHKPETHOT'O TEOPETUYECKOTI0 MaTepraa, a Tak’ke OpraHu30BaTh POBEJCHHE
MPAKTUYECKHUX 3aHITUH TaKUM 00pa3oM, 4TOOBI aKTUBU3UPOBATH MBIIUICHUE CTYIACHTOB,
CTUMYJIUPOBATh CAMOCTOATEIBHOE U3BJICUEHUE MU HEOOXOJUMOM HH(popMaIK 13
Pa3IMYHBIX UCTOYHUKOB, CDABHUTEIIBHBIN aHAIN3 METO/IOB PEIICHUH, COTIOCTABIICHHE
MOJTyYEHHBIX Pe3yJIbTaToOB, ((OPMYIHUPOBKY U apryMEHTAIMIO COOCTBEHHBIX B3IJISAIOB Ha
MHOTHE CIIOPHBIE TPOOIIEMBI.
OcHOBY y4eOHBIX 3aHATHH 110 JUCHUIUIMHE COCTABIISIOT JIeKIIMU. B nmpouecce o0yueHus
CTY/ICHTOB HUCTIOJIB3YIOTCSI PA3ITUYHBIC BUABI YICOHBIX 3aHATHH (ayTUTOPHBIX U
BHEAYJUTOPHBIX): JEKIMH, CEMUHAPCKUE 3aHATH, KOHCYJIbTalluU U T.1. Ha nepsom
3aHSTHUH 10 TAHHON Y9eOHOH NTUCIHITIMHE HEOOX0IUMO 03HAKOMHUTH CTYJICHTOB C
MOPSAKOM €€ U3YUEHUs], PACKPBITh MECTO U POJIb JUCLUHUIUIMHEI B CUCTEME HayK, ee
MpaKTUYeCKOe 3HAUCHHE, TOBECTH JI0 CTYACHTOB TpeOOBaHUs KadeIpbl, OTBETUTH Ha
BOIIPOCHI.


http://mospolytech.ru/
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IIpu MoAroToOBKE K JIEKIMOHHBIM 3aHATUAM 10 Kypcy «HaexHOCTh TEXHUYECKUX CUCTEM
HE00XO0AMMO POAYMATh IUIaH €r0 MPOBEACHHS, COJePKAHNE BCTYIIUTEIBHOM, OCHOBHOH 1
3aKJIIOYMTEIbHON YaCTH JIEKIIMU, 03HAKOMUTBHCS C HOBUHKaMU y4eOHOM U METOINYECKOMN
JTUTEPaTyphl, MyOIUKAUIMHI IEPHOANYECKON TIeYaTH MO TEME JEKIIMOHHOTO 3aHITHS,
OTIPEJICNIUTh CPEJICTBA MATEPUAIbHO-TEXHUIECKOT0 00eCTIeUeHHS JIEKIIMOHHOTO 3aHATUS U
MOPAJIOK X UCIIOJIb30BaHUS B XO€ YTCHUS JIEKIIMU. Y TOUHUTH I1JIaH NPOBEIECHUS
IIPAKTUYECKOI'0 3aHATHSA 110 TEME JIEKIIHU.

B x0/1€ TeKIIMOHHOT0 3aHATHUS MIPETI0AaBATEINb JI0JDKSH Ha3BaTh TEMY, Y4€OHbBIE BOTIPOCHI,
O3HAKOMUTb CTYJEHTOB C IEPEYHEM OCHOBHOM U JOIOIHUTENBHOM JIUTEPATyphl IO TEME
3aHATUSL.

Bo BcrynurenbHOM yacTu ek 000CHOBATh MECTO U POJIb U3y4aeMOi TeMbl B yueOHOM
JUCLUIUIMHE, PACKPBITh €€ IPAKTUUECKOe 3HaueHue. Eciu untaeTcs He nepBast JEKLUs, TO
HE00XO0AMMO YBsI3aTh €€ TEMY C IPEIbIAYIIEH, He Hapyllasl JOTMKU U3JI0KEHUs y4eOHOTo
Mmarepuaia. JIeKuuro cieyeT HauuHaTh, TOJIbKO YETKO 0003HAUYUB €€ XapaKkTep, TeMy U
KpYT' T€X BOIPOCOB, KOTOpHIE B €€ X07ie OYAyT pacCCMOTPEHBI.

B ocHOBHOM YacTH JIEKIIMU CIEAYET PaCKpbIBATh COJIEPKaHNE YUEOHBIX BOIIPOCOB,
aKLIEHTUPOBATh BHUMAHUE CTY/IEHTOB Ha OCHOBHBIX KaTETOPHUSIX, SIBJICHUAX U IIpOLeccax,
0COOEHHOCTSIX UX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTb U COZEPIKaHUE PA3IMYHBIX TOUEK
3peHUs U HAYYHBIX [10X0JI0B K OOBSCHEHUIO TEX WM UHBIX SIBJIEHUN U IIPOLIECCOB.
Crenyer apryMeHTUPOBAHO OOOCHOBATH COOCTBEHHYIO MO3HIIMIO IO CIIOPHBIM
TEOpEeTUYEeCKUM BompocaM. [IpuBoauTs mpuMepsl. 3aaBaTh MO XOAY U3JI0KEHUS
JIEKLMOHHOI'0 MaTepuaja pUTOPUYECKUE BOIPOCH U CaMOMY J1aBaTh HA HUX OTBET. JTO
CIOCOOCTBYET aKTUBU3ALIUU MBICIUTEIILHON AEATENbHOCTH CTYAECHTOB, MOBBIIIEHUIO UX
BHHUMaHUs U UHTEpEca K MaTepuaily JIEKIUH, ee coaepxkanuto. [Ipernonasarens A0mKeH
PYKOBOJIUTH pabOTOM CTY/IEHTOB 110 KOHCIIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaa,
[IOIYEPKUBATh HEOOXOIUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUM
M3y4aeMoi TeMbl, 0c000 BBIAEIAS KaTEeTOPUIHbIN annapart.

B 3akirounTensHON 4acTH JEKIMU HEOOX0JMMO c(hOpMyIUpOBaTh OOIINE BHIBOBI 110 TEME,
PacKphIBAOIIUE CO/IEpKaHUE BCEX BOIPOCOB, TOCTABICHHBIX B JIeKUNU. OOBSIBUTH IUIaH
OYEepeTHOTO CEMHUHAPCKOTO WM JIAOOPATOPHOTO 3aHATHUS, 1aTh KpaTKHE PEKOMEHIAIH 110
MOJITOTOBKE CTYAEHTOB K CEMUHApy WK JabopaTopHoiil pabote. Onpenenurs MecTo u
BpeMs KOHCYJIbTALIUU CTYACHTaM, IIOKEIABIINM BbICTYIIUTh HA CEMUHAPE C JOKJIAalaMU U
pedepaTaMu MO aKTyalbHBIM BOIPOCAM 00CYX/1aeMON TEMBI.

[lenb npakTUyecKuX 3aHATUNH 00€CTIeYnTh KOHTPOJIb YCBOCHUS yueOHOro MaTepuana
CTY/IEHTaMM, paclIipeHre U yriIyOJeHne 3HaHHUH, MOTyYeHHBIX MU Ha JIEKIUSAX U B XOI€
camocTosITeNIbHON paboThl. [ToBbienne 3¢ (HEeKTUBHOCTH MPAKTUUECKUX 3aHATHH
JOCTUraeTcs MOCPEACTBOM CO3/1aHUS TBOPUYECKON 00CTaHOBKH, pacrojararoiiei Ty IeHTOB
K BBICKa3bIBaHNIO COOCTBEHHBIX B3TJISA0B U CYXACHHUM IO 00CYX/1aeMbIM BOIIPOCaM,
KEJIaHUIO Y CTYACHTOB OpaboTaTh y TOCKH MPH PELISHNUH 3a/1ay.

[Tocne kaxa0ro JEKIMOHHOTO U MPAKTUYECKOTO 3aHITHSI CIENAaTh COOTBETCTBYIOIIYIO
3alHCh B KypHAJIaX y4eTa IOCEIaEMOCTH 3aHATUN CTYJEHTAMHU, BBISICHUTD Y CTApOCT
y4eOHBIX TPYIII IPUYKUHBI OTCYTCTBUS CTYJEHTOB Ha 3aHATUAX. [I[pOBOAUTE TPYIIIOBBIE U
MHJVBUAYAJIbHBIE KOHCYJIBTALIMK CTYJEHTOB 10 BOIIPOCAaM, BO3HUKAIOIINM y CTYJIEHTOB B
X0/JIe UX MOATOTOBKH K TEKYIIEH U MPOMEKYTOUHON aTTeCTalluu M0 y4eOHON NUCHUIUINHE,
PEKOMEHI0BaTh B ITOMOIIIb y4eOHBIE U IpyrHe MaTepHalibl, a TAKXKe CIIPAaBOYHYIO
JIUTEpaTypy.

N3ydyeHne nUCHUIIIMHBI 3aBEPLIAETCS IK3aMEHOM.

[IpenogaBaTenb, NPUHUMAIOLINI SK3aMEH, JTMYHO HECET OTBETCTBEHHOCTh 3a IIPaBUIIBHOCTh
BBICTABJICHUS OLICHKHU.
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6.2 MeTonnqecmle YKRazaHus 1JId oﬁyqamumxcn M0 OCBOCHHIO JUCIUITIMHBI

CamocrosiTenbHass  paboTra  sBIAETCS OAHMM W3 BHIOB TOJNyYeHHS OOpa3oBaHUS
00y4aroImMMUCs U HarpaBieHa Ha:

M3Y4YECHUE TEOPETUUECKOT0 MaTepUaa, NOArOTOBKY K JIEKIIMOHHBIM U CEMUHAPCKUM
(IpakTUYECKUM) 3aHATUSAM

BBITNIOJIHEHUE KOHTPOJIBHBIX 331aHUI

MOJTrOTOBKA K TECTUPOBAHHUIO C UCIIOIB30BAHNEM 001I€00pa30BaTEIBHOTO MOpTalia

HalMCcaHue U 3aIiuTa pedepara 1o npeyioKeHHOH TeMe.

CamocrosTenpHas pabdoTa CTYICHTOB IPEACTaBIIET COOOH BaKHEHIIee 3BEHO Y4eOHOTo
mporecca, ©0e3 MpaBWIBHOM OpraHM3allid  KOTOpPOro oOydJaroIlMiCs HEe MOXET ObITh
BBICOKOKBAM(DUIIUPOBAHHBIM BBIITYCKHUKOM.

CryneHT JOJDKEH IMOMHUTB, YTO NPOBOJUTH CAMOCTOSITENBHBIE 3aHATHS CIEAYET PEryJIsipHO.
OueHb BaKHO NMPUIOKUTh MAaKCUMYM YCWJIMH, BOJIM, YTOOBI 3acTaBUTh ceOs paboTaTh C MOJHOU
Harpy3Ko# C IepBoro JHs.

He cnenyer orknaapiBaTh paboTy Takke H3-3a HEpPaOOYEro HACTPOEHUS MM OTCYTCTBHS
BIOXHOBeHUs. HacTpoenne HyxHO co3naBaTh camomy. [loHnMaHue HEOOXOAMMOCTH BBHITIOTHEHUS
paloThl, 3HaHUE LI, OCMBICICHUE MEPCIIEKTUBbI OJIaroNpUATHO BIUSAIOT HA HACTPOCHHUE.

Kaxxaplii cTylEeHT JOJKEH caM IUIAaHUpPOBaTh CBOKO CaMOCTOSITENIBHYIO paboTy, MCXOnsd W3
CBOUX BO3MOXHOCTEH M NPUOPHUTETOB. DTO CTUMYJHUPYET BBIIIOJHEHHE paboThl, co3laer Ooiee
CIIOKOWHYIO OOCTaHOBKY, YTO B UTOI'€ IOJIOKHUTEIBHO CKa3bIBACTCA HA YCBOEHUU MaTepHuaa.

BaxxHo nosiHee yuecTb 00CTOSITEIbCTBA CBOEH PabOThI, YSICHUTb, YTO SIBJISETCS TJIaBHBIM Ha
JAHHOM 3Tare, Kakylo IO0CJeA0BaTelbHOCTh padOThl BHIOPATh, YTOOBI BBIIOJHUTH €€ JIy4YIle U C
HAaUMEHBIIMMH 3aTpaTaMU BPEMEHU U SHEPIUU.

Jns miaomoTBOpHOM paboOThl HEMAJOBaXKHOE 3HAYCHHE WMEET OOCTaHOBKA, OpraHu3aIus
pabouero mecta. HyxHO 100UTBCS, YTOOBI MECTO pabOThl MO BO3MOXXHOCTU OBLIO MOCTOSHHBIM.
Pabota Ha mpUBBIYHOM MecTe JieaeT ee 0oJiee I0A0TBOPHO. [IpoyKTUBHOCTE pabOTHI 3aBUCUT OT
IIPaBWJIBHOT'O YEPEOBAHUS Tpy1a U OTAbIXa. [103TOMY Kaxk/ible Yac UM ABa CIEYET JENaTh IIEPEPHIB
Ha 10-15 munyT. BbIXOAHBIE AHM Jy4lle IMOCBATUTH AKTUBHOMY OTJBIXY, 3aHSTHSIM CIOPTOM,
IPOryJIKaMU Ha CBEKEM BO3Jyxe U T.JA. Jlaxke mepeKxiroueHue ¢ OHOTO BUa YMCTBEHHOM pabOThI Ha
JPYTOi MOXET CITY>KUTh aKTUBHBIM OTABIXOM.

CTyneHT [OJDKeH TIOMHUTb, 4YTO B IIpolecce OOy4YeHHs Ba)KHEHIIYI0 poJib UIpaeT
camocTosTenbHas padota ¢ kHUroil. Hayuntecs paboTaTth ¢ KHUroil — BaXkHeiIIas 3a/1a4a CTy/IeHTA.
be3 sToro HaBbika Oy/ieT Upe3BbIUAiHO TPYAHO HU3Y4aTh NPOTrPAMMHBIN MaTepHai, 1 MHOTO BpEMEHU
OyZeT moTpaueHO HepaluoHanbHO. PaboTa ¢ KHMroil CckiajgplBaeTCs M3 YMEHHs 10A00paTh
HE0O0XO/AMMBbIE KHMTH, pa3o0paTbcsi B HHX, 3aKOHCIIEKTUPOBAaTb, BBIOpATh TIJIaBHOE, YCBOUTH U
MIPUMEHUTDH Ha IPAKTHKE.

1. DoH/1 OLICHOYHBIX CPEICTB
7.1  Meroabl KOHTPOJISI 1 OLICHUBAHMS Pe3yJIbTATOB 00y4eHHA

[TpomexyTouHas aTTecTanus oOydaroumxcs B popMe SK3aMeHa IPOBOAUTCS MO Pe3ysIbTaTaM
BBITTOJIHEHUSI BCEX BHJIOB Y4eOHOW paboThl, MPEeAyCMOTPEHHBIX y4eOHBIM IIJIJAHOM MO JIAHHOH
JTUCHUIUTMHE (MOAYIIO), IPH 3TOM YUYUTBHIBAIOTCS PE3YIbTAThl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH B
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TeueHue cemectpa. OLEHKa CTENEHU JOCTHKEHUS OOy4aroIMMUCS IJIAHUPYEMBIX Ppe3yJbTaToB
Oo0y4eHHs 1O AUCHUIUTMHE (MOJIYJI0) TPOBOAMTCS IPENOAaBaTeNieM, BEAYIIUM 3aHSATHS I10
TUCHUILTMHE (MOIYJII0) METOJIOM IKCHEPTHOM olleHKH. [1o uToramM npomMeKyTo4Hol aTTecTaluu 1o
JUCLUILIMHE (MOAYIIIO) BBICTABIISIETCS OLIEHKA «OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY,
«HEYJOBIETBOPUTEIHHO» HITH «3a4TEHO/ HE 3aYTEHOY.

K npomexyTouHOH arrecTaly AONYCKArTCS TOJbKO CTYIEHTHI, BBIIIOJHUBIIUE BCE BH/IbI
yueOHOM paboThl, MpeayCMOTpEeHHbIe paboyeil mporpammoil nmo aucuuminHe «KoHCTpyKTOpCcKo-
TEXHOJIOTHYECKOE 00ecTrieueHre MPOSKTUPOBAHHUS AlIIapaToB OTPACIIH

Bun pabotst @opMa OTUETHOCTH U TEKYILETO KOHTPOJIA
[TpakTraeckue OdopmieHHbIC OTYETHI (xypHaI) MPAKTUYECKHUX pabor,
paboThI MPEeyCMOTPEHHBIX pabouell mporpaMmol JHCHUIUIMHBI C OTMETKOU

MIPETOAABATENs «YAOBIECTBOPUTEITHHO/XOPOIIO/OTIIHYHOY WIIN
«3aUYTEHOY, €CIIM BBITIOJIHEHBI U 0()OPMIICHBI BCE PAOOTBHI.

KypcoBoii mpoekT Pabota crynenTa, BKIHOYaroIas aHATUTHYECKYIO, TPAPHUECKYIO U
pPacyeTHYIO 4YacTH, W MPEJCTABISIONIAas COOOH 3aKOHYEHHOE peIIeHUE
MOCTABJICHHOMW 3aJ]aul B paMKax U3y4aeMOM TUCIIUILIIHBI

Tect OrneHka mpernoiaBaTensi «yIOBIETBOPUTEIHLHO/XOPOIIO/OTIMYHOY» W
«3aUTEHOY, €CIIU PE3ybTAaT TECTUPOBAHUS MO MIKaie (IyHKT 7.2.3)
cocrasisieT Ooiee 41 %.

1.1 HlxaJjau KpUTEepPUH OLleHUBAHUS Pe3YJIbTATOB 00yYeHHUS

7.2.1 Illkana oneHUBAHUS MPAKTUYECKHUX PadoOT

[IIxana oneHUBaHUA Onwucanue

He 3aureno He BbinmosiHeHbl TpeOOBaHMS K HANMCAHUIO U 3alllUTE MPAKTUYECKOU
paloThl: HENMpaBUIBHO OoopMiIeHa paboTa, HEMPABUIBHO MOACUYUTAHBI
3Ha4YeHUsl, He C(HOPMYIUPOBAH BHIBO/I.

3a4TeHo BrimonHeHs! Bce TpeOOBaHUS K HAMMCAHUIO M 3alllUTE MPaKTUYECKOU
paboThl: BEpHO IMOJCYMTAHBbl 3HAYEHUs, CHOPMYIMPOBAaH BBIBOJ,
co0utro/1eHb! TpeOoBaHMs K 0(hOPMIICHHUIO.

[IIxana oneHUBaHUSA Ornncanue

HeynosnersopurensHo | He BbImoigHEeHBbI TpeOOBaHUS K HANKMCAHUIO M 3alIUTE MPAKTHUECKON
paboThI: HENMpPaBUIBHO OoopMiIeHa paboTa, HEMPABUIBHO MOJCUYUTAHBI
3Ha4YeHUs1, He C(HOPMYIUPOBAH BBIBO/I.

Y 10BIETBOPUTENTEHO BonwsmmHCcTBO TpeOoBaHUH HE BBHITIOTHEHO
Xoporio Hes3HaunTensHbIE HEQOYETHI
OTIn4HO BreimonHeHsl Bce TpeOOBaHMs K HAMMCAHUIO W 3alIUTE MPaKTUYECKOU

paboOThl: BEpPHO TOJCUYUTAHBI 3HAYEHUS, CHOPMYIHPOBAH BBIBOJ,
co0utr0J1eHbl TpeboBaHMsI K 0(OPMIICHHIO.




18

7.2.2 llkana KypcoBOro npoexkrTa

[IIxasa onleHuBaHusA

Ommcanme

HeynosnerBopureinsHo

He BBITIOHUI IPOCKT B MOJTHOM 00BEME, HE 3HACT 3HAYUTEIILHON YacTh
IpPOrpaMMHOTO MaTepuaia, JAOMYCKaeT CcepbE3Hble OUIMOKH, C
OOJBIIUMU 3aTPYAHCHUSIMU IPUHUMAET NPAKTUYECKUEKOHCTPYKTUBHBIE
peLLeHHS.

VY 10BIIETBOPUTEIIBHO

BbINOMHUI MPOEKT B MOJIHOM 00BEME, HO OCBOWJI TOJIBKO OCHOBHOM
MaTepualg  MIpOrpaMMbl, JONYCKAeT HETOYHOCTH, HEJOCTaTOYHO
npaBUIbHBIE (POPMYTUPOBKU, UCTIBITHIBACT 3aTPYAHEHUS B NPUHITHU
IPAKTUYECKUX KOHCTPYKTUBHBIX PELICHUI.

Xopoiio

BoimonHun npoekT B mojgHOM oObeMme, TBEPAO 3HACT MPOTPAMMHBIN
MaTepuai, paMOTHO M IO CYIIECTBY €ro H3JlaraeT, HE JOIMYCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BOINPOC, BIAJEET
HEOOXOUMBIMUA YMEHUSIMHA U HABBIKAMU MPU IPUHATUN
KOHCTPYKTUBHBIX PEIICHUH.

OT1In4uHO

BbinonHm npoekT B MoJIHOM 00beMe, INTyOOKO M IPOYHO OCBOMII BECh
MaTepHall MporpaMMbl 00yYeHHs, HCUEPIBIBAIONIE, TOCIE0BATEIBHO,
IpaMOTHO U JIOTUYECKU CTPOMHO €ro M3J1araeT, He 3aTpyIHsIeTcs ¢
OTBETOM IIPU U3MEHEHUH 3aJaHMsl, IPAaBUIbHO 00OCHOBBIBAET IPUHSITHIE
KOHCTPYKTUBHBIE PELICHHUSI.

7.2.3 LHlkaJ/ia oneHUBAHUA TECTA
PGSYHBTEIT TCCTI/IpOBaHI/IH OLICHHUBACTCA 110 HpOHeHTHOﬁ HIKaJIC OLICHKU.

Ouenka KonmuecTBo mpaBHIIbHBIX OTBETOB
OTan4HO ot 81% 1o 100%
Xopoiiio ot 61% 1o 80%
Y 10BJIETBOPUTEITEHO ot 41% mo 60%
HeynosnerBopurenbHO 40% u MeHee PaBUIIbHBIX OTBETOB

7.2  OueHOYHBbIE CPeCTBA

7.3.1. Tekymuii KOHTPOJIb

7.3.1.1 IIpumepbI TECTOBBIX BONPOCOB Mo quciumniuHe «KKoHcTpykTopcko-
TeXHOJIOTHYeCcKoe o0ecrevyeHne MPOeKTHPOBAHUS ANINAPATOB OTPACII)
Pa3zoen oucyunaunvl « Annapamol 2u0pomexaHuiecko2o pasoeneHus OUCNEPCHbIX CUCTEM»

1. Vkaxwure Hanbolee MMpaBUJIbBHYIO COBOKYITHOCTbH CII0CO00B 3alaHus T'PAHYJIOMETPUUICCKOT'O

coCTaBa 4aCTHII.

1) TabGauunblii cnocoO, rucrorpamma, auddepeHIraIbHas KpuBas pacrpeeIeHus

(HJ'IOTHOCTL pacnpeneneHI/m) qaCTull IO KpPYIIHOCTH,

HHTCTrpaJibHAsA KpHUBasi

pacnpeziesieHus: YacTUll 10 KPYIMHOCTH;
2) TabnuuHbIil crioco0, TUCTOrpaMMa, mapadoauuecKasi KpuBasi pacrpeesICHNs] YaCTHIL
M0 KPYMHOCTH, MHTErpajibHasi KpUBasi paclpeIesIeHNs YacTULl IO KPYITHOCTH;
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3) TI'mcrorpamma,  auddepeHumanbHas  KpuBas — pacmpeneneHus — (IUIOTHOCTb
pacripesielieHus1) 4YacTHIl IO KpPYIHOCTH, HHTETpajbHas KpHBas pPacHpeaeieHHs
YacTHI] 110 KPYITHOCTH, KPUBAsi BEPOSITHOCTH;

4) Tabauunelii crocob, rucTorpamma, audQepeHiranbHas KpuBas pacipeaeIcHHs
(MJIOTHOCTH pacHpeieTICHUs) YACTHIL TI0 KPYITHOCTH, KPUBasi BEPOSTHOCTH;

2. VYxaxwure HanboJiee npaBuiIbHYIO 001acTh npuMeHnenus Tpyoku [Turo-IIpanatis.

1) H3mepeHue ocpeTHEHHOTO 3HAYCHHSI CKOPOCTH ITOTOKA U CTETICHH TYPOYJICHTHOCTH;

2) H3mepenue ocpeIHEHHOIO 3HAUCHHSI CKOPOCTH ITOTOKa,

3) U3mepeHuwe OCpEIHEHHOTO 3HAYCHUS CKOPOCTH IIOTOKA M IYJIbCAI[HOHHOM
COCTaBJIAIONICH;

4) W3mepeHwe MyJbCAI[MOHHOM COCTaBJISIONICH CKOPOCTH IIOTOKA MW CTEICHH
TypOyJIE€HTHOCTH.

VYkaxure, Ha 4YeM OCHOBaH NpuHIMNA JeiictBus npubopa Koynrepa ans usmepeHus
IPAaHYJIOMETPUYECKOIO COCTaBa YaCTHL.

1) H3mepsieTcsi CKOPOCTb OCaXKICHHUS YaCTHUI] [0 ACHCTBHEM CHIIbI TSDKECTH;

2) U3mepsieTcsi CKOPOCTh OCAXKACHHS YaCTHIl MOJ| JICHCTBHEM IICHTPOOSIKHOW CHIIBI
WHEpLUY;

3) H3mepsiercsi mpOBOAMMOCTh KaJHMOPOBAHHOTO OTBEPCTHSI HPHU MPOXOXKIACHUH Yepe3
HEro YaCTHULbI.

4) H3mepsroTcs pa3Mephbl YacTHIL C TOMOIIBEO MUKPOCKOTIA.

VYkaxure, Kak 0T TaOJIWYHBIX JaHHBIX 33JJaHUs TPAHYJIOMETPUUYECKOIO COCTaBa YacCTHIl IPU
HEpPaBHOMEPHOM  IIare pa3OMBKM  JUana3oHa KPYNHOCTH  YacTUL] MEpeWTH K
muddepeHnanbHON KpUBOH pacipeesieHus!.

1) TaOnuuHble NaHHBIC MPEICTABUTh B BHJC TMCTOIPAMMbI U allPOKCUMHPOBATH €&
TUTABHOW KPUBOM;

2) TloctpouThb rpaduk Mpu MocaeI0BaTeIbHOM CYMMHPOBAHUN TAOIHMYHBIX TAHHBIX;

3) TaOnuuHble JaHHBIC PA3/ICIUTh HA [UTHHY COOTBETCTBYIOLIEIO MHTEPBAIa KPYITHOCTH
YacTUIl U MOJy4YEHHOE 3HAYEHHE OTJIOKHUTHh Ha IpaduKe U3 CepelrHbl MHTEpBaa,
MIOJIyYEHHBIE TOUYKHU AllIIPOKCUMHUPOBATH IIJIABHOM KPUBOH;

4) TabmuuHble JaHHBIC OTIOKHUTH U3 CEPEIUHBI COOTBETCTBYIONIMX MHTEPBAIIOB HA OCH
abcuuce U NoJIy4eHHbIe TOYKU COSIMHUTD MIABHOM KPUBOM.

5. Vkaxure Hambolee MMpaBUJIIBHOC OHNPCACICHUC NPHUHIUIIA JIEUCTBUS U BO3MOXKHOCTHU

n3mepenus Tpyoku Iluro-Ilpaaris.

1) Ha ocHOBaHMM U3MEPEHHS AUHAMHUYECKOTO HATIOpa OMPEICIIETCs OCPETHEHHOES
3HAYEHUE CKOPOCTHU MOTOKA;

2) Ha ocHOBaHMHM U3MEPEHHs CTATHYECKOTO HAMOpa OMPEACISETCS OCPEIHEHHOE
3HAYEHUE CKOPOCTHU MOTOKA;

3) Ha ocHOBaHWMM M3MEpEHMsI Pa3HOCTH AMHAMHYECKOTO M CTATHYECKOTO HAropa
OIIPENENAETC OCPEIHEHHOE 3HAYECHUE U ITYJIbCALIMOHHAS CKOPOCTH IIOTOKA,

4) Ha OCHOBaHMHU W3MEPEHHs Pa3HOCTH IMHAMHYECKOTO M CTATHYECKOTO HAropa
OIPEECIAETCS OCPEIHEHHOE 3HAUEHNE CKOPOCTH ITOTOKA.

6. VYkaxute HanOoJee MPABIIILHOE ONPECIICHHE CTENCHH TYPOYJISHTHOCTH TIOTOKA.

1) Crenenb TypOyJeHTHOCTH IMIOTOKA — 9TO OTHOLICHUE MyIbCAIUOHHOMN COCTABIISFOIICH
CKOPOCTH MOTOKA K CpeTHEH CKOPOCTH;

2) CreneHp TypOyIEHTHOCTH IIOTOKA — 3TO OTHOLICHUE CPETHEKBAIPATHYHOTO 3HAYCHUSI
CKOPOCTH MOTOKA K CpeTHEH CKOPOCTH;
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Crenenb TypOyJIEHTHOCTH MTOTOKA — 3TO OTKJIIOHEHHE CKOPOCTH B IAHHOM TOYKE OT
CPEIHEro 3HAYEeHUsI CKOPOCTH;

Crenenb TypOyJIEHTHOCTH MOTOKAa — 3TO OTHOIICHWE MTHOBEHHOTO 3HAUYCHUS
CKOpPOCTH K CpE/IHEH CKOPOCTH MOTOKA.

7. VYxaxure, OT Y€ro B IEPBYIO 0YEPE/Ib 3aBUCUT TPOU3BOAUTEIILHOCTh OTCTOMHHKA IO
pazzensieMoi CyCIeH3UN.

1)
2)
3)

4)

IIpon3BOAUTENBHOCTh OTCTOMHHUKA 10 PA3ACIIIEMON CYCIIEH3UU 3aBUCUT B IIEPBYIO
ouepesib OT ero 00beMa;

IIpou3BOAUTENBHOCTh OTCTOMHMKA 110 Pa3AeiIIeMON CYCIICH3UH 3aBUCUT B IIEPBYIO
ouepeb OT IJIOMAAN TOBEPXHOCTH OCAKICHUS;

IIpon3BOIUTENBHOCTS OTCTOMHHUKA IO Pa3JENsieMON CYCIIEH3UH 3aBUCUT B IIEPBYIO
oudepeb OT IJIOMAAH TOBEPXHOCTU OCAKIACHHS U CKOPOCTH OCaXKICHUS YACTHULL;
IIpon3BOIUTENBHOCTS OTCTOMHHUKA IO Pa3JENsieMON CYCIIEH3UH 3aBUCUT B IIEPBYIO
o4epesb OT ero 00beMa 1 CKOPOCTH OCAXKCHUS YaCTHII.

8. YKa)KI/ITe, OT 4Y€ro B HCPBYIO OYCPCAb 3aBUCUT HNPOU3BOAUTCIBHOCTE T'MAPOLUKIIOHA I10
paSHeHHeMOﬁ CYCIICH3H1U.

1)
2)
3)

4)

JuameTpa UIMIMHAPUYECKON YacTU KOPITyca U IaBJICHUS B MUTAIOLIEM [TATPyOKe;
JlnaMeTpoB BEPXHETo U HUKHETO CIIMBHBIX MaTPyOKOB;

JlnameTrpa NWIMHAPUYECKON YaCTH KOPITyCca U YIJIa KOHYCHOCTH KOHUYECKON 4aCTH
KOpIIyCa;

JlmameTpa BEpXHEro CIMBHOTO MAaTpyOKa M NAaBJICHUS B MUTAIOIIEM MaTpyOKe.

9. Vkaxwure 32 CYET YEro B MEPBYIO OYEPEb YBEIUIUTCS KOHLIEHTPAIHS AUCIIEPCHON (a3bl B
CTYIIEHHOM TMPOJIYKTe THAPOLMKIOHA (HUKHHM CIHMB) TPU TIOCTOSIHHOM JHaMeTpe
HWIAHAPUYECKON YacTH KOpITyca.

1)
2)
3)
4)

3a cyeT yMEHBIICHUs YIila KOHYCHOCTH KOHMYECKOH YacTu KopIyca;

3a cueT yBeIMYEHUS JIaBJICHUS B MUTAIOIIEM (BXOAHOM) NaTpyOKe MMIPOIMKIIOHA;
3a cyeT yBeJIMYEHUs 1uaMeTpa BEpXHEro CIMBHOTO NMaTpyoKa;

3a cueT yMEHbIIEHHUS TuaMeTpa HIXKHETO (MIECKOBOI0) pa3rpy304HOro narpyoka.

10. Vxaxure HanOosee MpaBUIBHBIN MTEPEYeHb MoKa3aTeaeld padoThl THIPOIMKIOHA, KOTOPHIHA
MOJKET OBITh PACCUUTAH C MCIIOJIb30BAaHUEM MOHATHS TPAHUYHOTO 3epHa pa3/ieeHus.

1)

2)
3)

4)

KoHuenTpanus u rpanylnoMeTpUuecKuil COCTaB 4acTUIl JUCTIEPCHOU (a3bl B
OCBETJICHHOM U CTYILIEHHOM IIPOAYKTE;

[Ipon3BOAUTENBHOCTH IO OCBETIIEHHOMY U CI'YIIEHHOMY ITPOJYKTaM;
I'panynomeTpruecKkuii coctaB 4YacTHMIl JAWUCHEPCHOW (a3l B OCBETICHHOM U
CT'YLIEHHOM IPOJYKTE;

Konnenrpanus gucnepcHoit (hasbl B MpoayKTax pasiesieHHs.

11. Kak cooTHOCSTCS TaBJIeHUsI IOTOKOB B CTPYHHOM armapare?

1)
2)

3)

JlaBnenue paboyero moToka OoJIblIe JaBIeHUs] HHKEKTUPYEMOTro OTOKA U MEHbIIIE
JTaBJICHUSI CMEIIAaHHOT O TIOTOKA;

JlaBneHure CMEIaHHOT O MOTOKA MEHbIIIE JIaBIeHUs pabovero nNoToka u Oosple
JTABJICHUSI UHKEKTHPYEMOTO MOTOKaA;

JlaBiieHre MHXEKTUPYEMOro MOTOKA MEHbIIIE JaBJIeHHs pabodero noToka v 0oJblie
JTaBJICHUS CMEIIAaHHOT O TIOTOKA;



4)

21

I[aBJIeHI/Ie CMCIIaHHOTI'O ITOTOKAa MCHBIIC JAaBJICHUA pa60qer0 IIOTOKa 1 MCHBIIIC
JaBJICHUS MHXCKTHUPYCMOTI'O IIOTOKA.

12. B xakom cirydae 1es1ecoo0pa3Ho MPUMEHSITh HEHTPU(PYTH WM THIPOLUKIIOHBI, a HE
cenapaTopbl?

1)
2)

3)
4)

Ecnu pazmep yactuil qucriepcHoil (passl 00IbIe MaKCUMaIbHOTO KPUTHYECKOTO
pa3Mepa JacTuly;

Ecnu B cycneH3un COAEPIKUTCS 3HAUUTEIBHOE KOJIMYECTBO MEJIKOJUCIIEPCHBIX
YaCTHIL;

Ecnu HeoOX0auMo pa3aessiTh SMYIIbCHH;

Ecnu ocHOBHast Macca 4acTHI] MEHBIIIE MPEAEIBHOTO pa3Mepa, ONpEeNesieMOoro U3
YCIIOBHS BO3MOYKHOCTH BOSHUKHOBEHUS AP Py3un.

13. Ykaxxure Ha 4eM OCHOBAH MPUHITUI UMITCJUICPHON (IIOTALINH.

1)

2)

3)

4)

Nmnienneprast hiotaiys OCHOBaHA HAa TOM, YTO BO3IYIITHBIC ITY3BIPHKH 00Pa3ylOTCS B
BOJIC 32 CUCT BBIJICIICHUS 3 HEE PACTBOPEHHOTO BO3/IyXa O] JICHCTBUEM BaKyyMa;
Wmnennepnas ¢riotanmus OCHOBaHa Ha TOM, 4YTO pasfensemMas IyJbla
NPEBAPUTEIILHO HACHIIIACTCS BO3IYXOM IOJI M30BITOYHBIM JABICHHEM, a 3aTeM
BBIITYCKAaeTCs BO (DJIOTAIIMOHHBINA pe3epByap, HAXOIAIIMKACSA MOJX aTMOC(HEpHBIM
JIaBJICHUEM;

NmmnennepHas ¢ioraius OCHOBaHA Ha TOM, YTO BO3yX IOJAETCsl BO BCACHIBAIOIILYIO
TpyOy Hacoca;

NmnennepHas ¢uioTanus OCHOBaHA Ha MEXaHUYECKOM JTUCTICPTUPOBAHUM BO31yXa B
ITyJIBIIE.

14. VYxaxwure, Kak ycTpoeH (GpuiabTp-mpecc aBTOMaTU3UPOBAaHHBINA KaMmepHblid Tuia GITAKM.

1)

2)

3)

4)

OuibTp-ipecc aBTOMaTU3upoBaHHbIM KkamepHbli Tuna OIIAKM cocrout wu3
KOMIIJIEKTa TOPU30HTAIBHBIX (PHIBTPYIOIIUX [UIUT, PACIIONI0KEHHBIX MEXKAY BEepXHEH
YIOOPHOM TJIMTON M HUKHEW HAXKUMHOM;

@uipTp-ipecc aBTOMaTU3UpoBaHHBIM KamepHbli Tuna @OIIAKM cocroutr wus
KOMIUIEKTa BEPTUKAJIBHO PACTIONOKEHHBIX MPAMOYTOJIbHBIX (PMIIBTPOBAIIBHBIX TUINT;
@uipTp-ipecc aBTOMaTU3upoBaHHBIM KamepHbli Tuna @OIIAKM cocrout wus
BEPTUKAJIBHOIO JIOCKOTO (PUIBTPOBAIBHOIO 3JIEMEHTA — JINCTA, IPEICTaBISIOIETO
co0oM KeCcTKUH Kapkac U3 TpyObl WJIM IpOKaTa, BHYTPH KOTOPOIO PacIoIOKEH
JKECTKUN IPEHAKHBIN BKJIAIBINI;

dunbTp-npecc aBToMaTu3upoBaHHbIN kamepHbIil Tha @ITAKM npexacrasnser coboii
BEPTUKAIBHBIN [WIMHAPUYECKUN KOPIYC C KPBIIIKOM M JHULIEM, MEXKIY KOTOPBIMH
MOMEIIIEHA pelIeTKa, B KOTOPOH Kpensarcs: PUIbTPOBAIbHbIE MTATPOHBI.

15. Bribepure HauboI€ee MOJHYI0 XapaKTEPUCTUKY OCATUTEILHOTO LIEHTPUPYTUPOBAHUS.

1)

2)

OcagutenbHOoe  LEHTpU(PYTHpOBaHWE —  BbIEJICHHE  TBepAod  ¢da3pl U3
MaJIOKOHIIEHTPUPOBAHHBIX CyCHeH3ul (KoHueHTpauus 10 5% 006). as storo
npolecca HCIONb3YIOTCS OCBETJIAIONINE IIHEKOBBIE IEHTpU]yru, TpyOUaTeie
HEHTPUPYTH U KUAKOCTHBIE CETapaTopbl C TapelbYaThIMHU WM IFITUHIPHYECKIMH
BCTAaBKaMU;

OcamutenbHOE TEHTPU(DYTHPOBAaHUE TMPOBOAAT B CEMapaTopax-CryCTHTEISX, W3
POTOPOB KOTOPBIX OCAJ0K B BUJIE KOHIIEHTPATa HETPEPHIBHO OTBOIUTCS Yepe3 COILIA.
Konnentpanus tBepoit ¢azel — ot 2 10 30% 00.;
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OcanurenpHOe 1IeHTpU(PYTUpOBaHKE — pa3AeTeHUE CYCIICH3UHIIEHTpU(yrupoBaHueM
B TiephopupoBaHHBIX POTOpax LEHTPUPYr MEPHOAMYECKOTO U HEMPEPHIBHOTO
JIEUCTBHA,

OcaguTenbpHoe HEeHTPUYTUPOBAHUE - pasnueneHue cpenHe- U
BBICOKOKOHIICHTPUPOBAHHBIX CyCIIeH3ui. [ mpoBeneHus 3Toro mpoiecca 00bIYHO
UCTIONB3YIOT 00€3BOXKMBAIONIME W YHUBEPCAIBHBIE OCAIUTCILHBIC ITHEKOBBIC
HEeHTpUYTHU, peke — IEHTPUPYTH TEePUOJAMYECKOr0 JEHUCTBHS C PYYHOU WIIH

MEXaHUYECKOM BBITPY3KOM OCaJIKa.

16. Ykaxxute HanboJee HpaBHHBHBIﬁ NEPCUCHb CHUJI, OKa3bIBAOIINX OCHOBHOC BJIIMAHNEC Ha
mponecc pa3acICHUA B TapCIb4aTOM CeIiapaTope.

1)
2)
3)

4)

Ha npouecc pa3zaenenus B TapesibyaToM cenapaTope OCHOBHOE BIMSHUE OKa3bIBAeT
LEHTPOOEXKHAs CUJIa U CHJIA TSHKECTH;

Ha npouecc pa3zneneHus B Tapelib4aToM CENapaToOpe OCHOBHOE BIIMSHUE OKa3bIBACT
LEHTPOOEKHasl CHJIa U CUJIA TPEHUS;

Ha npouecc pa3zaeneHus B TapesibyaToM CeNapaTope OCHOBHOE BIMSHUE OKa3bIBACT
cuia TpeHus u cuna Kopuonuca;

Ha npouecc pa3zaenenus B TapesibyaToM cenapaTope OCHOBHOE BIMSHUE OKa3bIBAeT
HeHTpoOexHas cuna u cuia Kopuonuca.

17. Vxaxure HanboJee MpaBMIIbHBIN NIEpEeYeHb N3MEHEHNH MTOKa3aTee paboThl IbLIETa30BOr0
LIUKJIOHA U BUXPEBOI'O MbUICYJIOBUTEINS, KOTOPbIE IPOM30UIYT MPH YMEHBLICHUN JUaMeTpa
KopIryca.

1)
2)
3)

4)

[Ipu ymeHbIIEHUH TMaMeTpa KOpIlyca yBeJIUUUTCS KOHLEHTpaIus TBep1oi a3kl B
OUMIIEHHOM I'a3€ U YMEHBIINUTCS IPOU3BOJUTEIBLHOCTD allapara;

IIpu yMeHbIIEHUH TMaMeTpa KOpIlyca YMEHBUIMTCS KOHLIEHTpalus TBep1oi (a3bl B
OUMIICHHOM T'a3€ U YBEJIIMYUTCS MPOU3BOJAUTEIBHOCT anapara;

[Tpu yMeHbIIEHUN TUaMeTpa KOpIlyca yBeTHUUTCS KOHLIEHTpALHsl TBep1oi a3kl B
OUHMIIEHHOM T'a3€ U YBEJIMYUTCS MPOU3BOJAUTEIBHOCTD anapara;

[Ipu ymeHbIIeHHN JUaMeTpa KOpIyca YMEHBIIUTCS KOHIEHTpalus TBEp1oi (pa3bl B
OUYMIICHHOM I'a3€ U YMEHBIINUTCS IPOU3BOJUTEIBHOCTD allllapara.

18. IIpu pacuere nuamerpa paboueil 30HbI BUXPEBOIO MBUICYJIOBUTENS B KAKOM JIHANa30He
BBIOMpAETCsl CKOPOCTh B paboueii 30He?

1)
2)
3)
4)

CkopocTb BbIOUpaercs B quanaszoHe ot 20 10 25 m/c;
CkopocTb BeIOMpaeTcs B AuanazoHe ot 12 mo 18 m/c;
CkopocTb BbIOMpaeTcs B quanasoHe ot 5 1o 12 m/c;

Ckopoctb BeIOMpaeTcs B auanazoHe ot 15 mo 20 m/c.

19. Vkaxure Hambosee MpaBUIBHOE OIpeJeNieHHe NPUHIMNA JEHCTBUS TYpOyJIEHTHBIX
ra3ornpoMbIBATEIEH.

1)

2)

3)

[lpuHuun pefcTBHS 3TUX allapaToB OCHOBAaH Ha B3aUMOJECUCTBUM YACTUI] C
JKUJIKOCTHIO Ha TIOBEPXHOCTH HACAJIKH;

[TpuHIMI 1eHCTBUS STUX alapaToB OCHOBAH HA MHTEHCUBHOM JPOOJIEHUH T'a30BBIM
MMOTOKOM, JBIDKYIIIMMCSI C BBICOKOM CKOpOCTHIO (Topsiaka 60-150 m/c), opommaromei
ero JKUJIKocTh. OCaKJIEHUIO YacTHUI[ NbUIM HA KaIUIAX OpOIIAIOUIEH KUIAKOCTH
CrocoOCTBYeT TypOYJIEHTHOCTh Ta30BOT0 TIOTOKA M BBICOKHE OTHOCUTEIBHBIE
CKOPOCTH MEK]y YJIaBIMBAEMbIMU YACTUIIAMU U KAIIIMH;

[IpuHIMnT EWCTBUS 3THX amnaparoB OCHOBAaH HAa B3aUMOJCHCTBUU 4YaCTHUI[ C
KUJKOCTHIO, PACTIBUICHHON (OPCYHKAMU;
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4) TlpuHUMO OEHCTBUS 3THUX amapaToB OCHOBAH HAa B3aWMOJICHCTBUU YACTHIL C
JKUJIKOCTBIO TIPU MIPOXOXKACHUHU ra3a 4epe3 CIOM KUIKOCTH Ha TapeliKe.

20. IIpu pacuere muameTpa mojoro CKpyooepa B KakoM JIuana3oHe BHIOMPAETCsi CKOPOCTh ra3a B
paboueii 30He?
1) Cxopoctb raza B pabouei 30He BbIOMpaeTcs B nuana3oHe ot 5 o 10 m/c;
2) CkopocTh rasa B pabouyeii 30He BEIOUpaeTCs B uana3one ot 8 10 12 m/c;
3) CkopocTth rasa B paboucii 30He BeiOMpaercs B quanaszone ot 0,6 no 1,2 m/c;
4) CkopocTh rasa B paboucii 30He BEIOMpAETCs B qUama3oHe oT 2 10 5 M/c.

Kuaroun IPAaBHJIBHBIX OTBETOB HA TE€CThI
1)-1;2)-2;3)-4;4)-3;5)-4,6)-2;7)-3;8)-1;9) - 4;10) - 4; 11) - 2; 12) - 1;

13) - 4; 14) - 1; 15) — 4; 16) — 2; 17) — 4; 18) — 3; 19) — 2; 20) — 3.

7.3.1.2 Tembl npakTHYeCKUX PadoT no qucuuiinue « KoHCTpyKTOpCKo-
TeXHOJIOTHYeCcKoe o0ecrevyeHue NPOEKTUPOBAHUS ANINAPATOB OTPACIN

TemaTuka MpakTHYECKUX pabOT U3NI0KEHA B IMMyHKTE 3.4.

7.3.2. IlpoMe:kyTOUYHASI ATTECTAIUS

7.3.2.1. Bompochl K 3K3aMeHY U 3a4eTy no qucuuniinie «KKoncrpykropcko-
TeXHOJIOTHYecKoe odecrevyeHne MPOeKTHPOBAHUSI AllNIAPATOB OTPACJIN

1. O6nacTp Ha3HAUEHUS U Kiaccu(UKaAIUSA TEIUIOOOMEHHBIX annaparoB. OCHOBHbIE
TpeOoBaHus, IPEAbABIsAEMbIE K KOHCTPYKIUSAM TEMJI000MeHHUKOB. COBpeMeHHas
HOMEHKJIATypa TeII000MEHHUKOB.

2. 3MeeBUKOBBIE TEINI00OMEHHUKU. KOHCTpYyKIIMS, MPUHLIKIT I CTBUS, MOPSAAOK pacyera.
3. Bwuasl Terutonocureneif. JlocronHcTBa U HEAOCTATKY.

4. TennooOMeHHUKH THIA «TpyOa B TpyOe». KoHCTpyKIus, MPUHIUT JEHCTBUS, TOPSIIOK
pacuera.

5. Cxema pacuera TeIJI000MEHHBIX ammnaparoB. OnpeaeneHue KodPHUIEHTOB
6. TemmooTnaun 1 ko3P PuIMEHTA TeTUIOIepeIayH.

7. KoxyxorpyOHble TermnooOMeHHUKH. KoHeTpykIun xkectkoro tuna. Kpemnenue tpy6 B
TpyOHBIX ockax. [Topsaok pacuera.



10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24,

25.

26.

27.
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Bri0op HampasneHus qBMKeHUs pabouunx cpen. OnpeneneHne CpeHero TeMIepaTypHoro

Harfopa.

Koxyxorpy6Hsie TeruooOMeHHukU. KoHCTpyKINM ¢ muiaBaroieid ronoBkoi, U-o6pa3HbiMu

Tpybokamu. Kpemnienue tTpy0 B TpyoHbix nockax [lopsanok pacyera.

CMecHuTeIbHEIE TEINIOOOMEHHUKH. yCTpOﬁCTBO, IMPUHIUIT I[GﬁCTBPIfI, 001acTh IMPUMCHCHUA

6ap0MeTpI/ILIeCKI/IX KOHJACHCATOPOB.

Anmnapatrsl BO3AYIIHOTO OXJIKIACHUS. Y CTpOICTBO, NpuHIMN AeicTBusA. KoHcTpykunn

TpyO, OPSAJIOK pacyeTa.
OcHoBHOE ypaBHeHHE Teronepenadn. OnpeaeneHue K03pPUINEHTOB
TEIUIOOTAAYH U KO3 PHULIMEHTA TeIJIoNepeauu, CpeAHed pa3HOCTH TEMIIEPATYp.

[TnacTunyaTo-pedpucThie Ter1000MeHHUKH. KOHCTpYyKIInK, 0COOEHHOCTH pacyera.

Br16op HampaBiienus ABMKeHUs pabouux cpea. Omnperenenne CpeiHEr0 TeMIIEPaTypHOTO

Haropa.

TemnooOMEHHUKY U3 HEMETAIMYCCKUX MaTCpHraJIOB. Oo0iacTh IMPUMCHCHUA JOCTOMHCTBA

1 HCJOCTATKHU.

PerenepatuBHbie TemiooOMeHHbIe anmnaparbl. KoHCTpykuny, 001acTh NPUMEHEHUS.

Bu bl TGHHOHOCI/ITGHeﬁ, BbI60p HalIpaBJICHUA ABUKCHUA TeHHOHOCHTeHCﬁ, OIpCaAcCIICHUC

CpeAaHeN pa3HOCTH TEMIIEpATyp.
CwMmecuTenbHble TeIII000OMEHHBIE annapaTsl. KoHcTpykumu, 001acTh NpUMEHEHHUS.

TenoBoii u MaTepuaIbHBINA OaaHC TEIO0OMEHHOTo anmnapara. KonmudyectBo
repe1aBaeMoro Teria Npyu U3MEeHEHUH (Pa30BOro COCTOSIHUS U 0€3 N3MEHEHUS.

I'panpupuau. O61acTh NPUMEHEHUS, KOHCTPYKLIUH, IPUHIIMIT 1€HCTBUSL.
[Topsimok pacueTa peKynepaTUBHBIX TEINIOOOMEHHBIX allapaToB.

TennoBble TpyObl, TEPMOCUGOHBL. Y CTPOHCTBO, MPUHIIUIIT 1€HCTBUSL.
.CriupasibHbI€ TETUIOOOMEHHUKHU. Y CTPONCTBO, YIUIOTHEHHUS, TOPSJIOK pacyeTa.

[InactuHyaTsle TermooOMeHHbIe anmnaparbl. KoHcTpykinu, crnocoObl H3roTOBICHHUS.
Koncrpykuunu mnactun. [lopsigok pacuera miacTUHYATHIX TETIO0OOMEHHUKOB.

TennoBoii 1 MaTepuanbHBIN OaaHC TermI000MeHHOro annapara. Konudyectso
nepeaBaeMoro TeIuIa pyu U3MEHEHNHN (Pa30BOT0O COCTOSTHUS B 0€3 H3MEHEeHNS.

[Topsiok pacuera pekynepaTuBHBIX TEIUIOOOMEHHBIX ammapaToB. Onpenenenue
K02 (HUIIMEHTOB TEIMI00TAaYH U Kod(h(UIIMeHTa TeTIonepeaayn.
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28.28.

29. Paaz[en JAUCHHUITIIMHBI «KOHCTPYI/IpOBaHI/Ie H pacyeT anmnaparTroB C IICEBA00XKNKCHHBIM
CII0EM»

30.30.

31. OcHOBHBIEC XapaKTEPUCTUKHU CIIOSI M YACTHUI] TBEPIOTO 3€PHUCTOTO MaTepraa.

32. TlceBHOOKMKEHUE U IPYTHE CITOCOOBI KOHTAKTHUPOBAHUS TBEPJIBIX YACTHUIL C TA30BBIM
33. (KUIAKOCTHBIM) TOTOKOM.

34, O6aacTh CymI€CTBOBAaHUA IICEBAOOXKNKCHHOT'O CJIOA. MuHuMaabHast CKOPOCTb
TMCEBAOOXKUKCHHUA U CKOPOCTh YHOCA.

35. OgHOPOAHOE M HEOTHOPOIHOE TICEBIOOKIDKEeHHE. [T101maap momnepeyHoro ceueHus
amnmapara.

36. KOHCTPYKI_II/II/I KOp11yCa anraparoB € IICEBAOO0KUKCHHBIM CIIOCM.

37. KOHCTpYI/II)OBaHI/IC CCIMapallTiOHHOT'O IMTPOCTPAHCTBA allllapaTOB C HCIIOABUKHBIM U
IICEBJOOXKHMKXCHHBIM CJIOCM. HyTI/I YMCHBIICHHUA YHOCA.

38. KoHcTpynpoBaHHE Ta30BBIX KaMep B armapaTax ¢ HeMOABIKHBIM U TICEBI00KUKCHHBIM
CJIOEM.

39. KoncrpyupoBaHue razopacnpeeTuTeNIbHbIX PEIIETOK.
40. T'uapaBIUYecKOe COMMPOTUBICHUE alIMIapaTOB C MCEBI00KMKEHHBIM CIIOEM.

41. Ob6nacTh CyIIEeCTBOBAHUS IICEBIO0KMKEHHOTO c10sl. MUHUMalIbHAsk CKOPOCTh
TMICEB/I00XKIKEHUS U CKOPOCTh YHOCA.

42. O6macTh CymeCTBOBAHHSI TICEBIO0KIDKEHHOTO ¢J10s1. MUHIMAaJIbHAS CKOPOCTh
TICEB/IO0XKIKEHUS U CKOPOCTh YHOCA.

43. OmHOPOIHOE U HEOTHOPOTHOE TICEBI00KMKeHue. [1101mans monepeyHoro ceyeHus
ammapara.

44. Vicreuenue cBOOOIHOM Ta30BOM CTPYHU U CTPYH, UCTEKAIOIIEH B ICEBIO0KIKEHHBIHN CIIOM.
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