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1. Heun, 321241 U IVIAHUPYEMbIe Pe3yJIbTAaThl 00y4YeHHs M0 U CHUILITHH

OcHoBHast 1enb  JUCHUILIMHBL  «KOHCTPYKTOPCKO-TEXHOJOTHMYECKOE  OOecreueHue
IPOEKTUPOBAHUS allIapaToB OTpacin» — Iiy0okast npodeccuoHaibHas MOArOTOBKA CIELUAINCTa,
oOecrneynBaroIlasl yCIEIIHOE PEIIEHUE HUCCIIEI0BATENbCKUX, IPOEKTHBIX, KOHCTPYKTOPCKUX 3a]1a4,
BO3HHMKAIOIIMX IPU CO3JaHUM HOBOIO OOOpPYNOBaHMSA Uil XUMHUYECKUX U HEPTEXUMHUECKUX
IIPOU3BO/CTB.

OcHOBHBIE 3a7jauaMH TUCLMIUIMHBI ONPEAEIAI0TCS KBATU(UKALMOHHON XapaKTepUCTUKOM, B
COOTBETCTBUU C KOTOPOH B PE3YJIbTATE U3YUYEHUS NaHHOU JUCLMIUIMHBI CIIELUAINCT JOJKEH 3HATh
OCHOBHBIC HAIIPABJICHMs U IEPCHEKTHBBl Pa3BUTUS XHUMHUYECKOM M HEPTEeXUMHUYECKOU
IIPOMBILUIEHHOCTH, BOIIPOCHI IIPOCKTUPOBAHMS, IKCILTyaTallUi U UCCIIEIOBAHUS TEXHOJIOTHYECKOTrO
000py/I0BAHUS XUMUYECKUX U HEPTEXUMHUUYECKUX IIPOU3BOJICTB.

OOyuenue o NUCLUILUINHE «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE o0ecrieueHue
MIPOCKTUPOBAHMS AIIIAPATOB OTPACIIMY HAMPABIICHO Ha (POPMHUPOBAHKE Yy O0YJAIOIITUXCSI CISTYIOIIHNX
KOMIIETEHIINH:

Koa n HanMeHOBaHMe KOMIIeTeHIN I NHankaTopbl 10CTHAKEHHUS
KOMIIEeTeHIHH

OIIK — 3 CnocoOeH BHEIIPSATH U OCBAUBATh NOIIK-3.1. 3naer cmocoObl BHEIpPEHUS H

HOBOE TEXHOJIOTUYECKOe 000pyT0BaHNE OCBOCHHUS HOBOT'O TEXHOJIOTUYECKOTO
00opyIoBaHuUs
HNOIIK-3.2. [Ipumensier 3HAHUS o
BHEIPEHUIO " OCBOECHHIO HOBOT'O
TEXHOJOTMYECKOro 000pYI0BaHUS
NOIIK-3.3. [IpuMeHseT 3HaHUs 110 OCBOECHUIO
HOBOT'O TEXHOJIOTHYECKOTO 000PYI0BaHUS

2. MecT0 AMCHUILUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHON MPOrpaMMbl

Huctunnunaa «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE O0ecredeHrne MNpPOEKTHPOBAHUS —amnnapaToB
OTpacim» OTHOCHTCS K y4eOHBIM JUCIHILIMHAM 00s3aTelbHON yacTu O5oka bl «Jlucuumimmuer u
Moaynn» oOpa3oBaTenbHOM mporpammbl «CpencTBa aBTOMATH3allMd W 0a3bl JTaHHBIX JUIS
MPOEKTUPOBAHUSA TEXHOJOTMYECKUX Mpou3BoACTB» HampaieHus 15.03.05 KoHcTpykTopcko-
TEXHOJIOTMYecKoe 00ecredeHre MallnHOCTPOUTENbHBIX MPOU3BOJACTB, KBaTHU(PHUKaAILUsS (CTENEHb) —
Oaxaasp.

OcBoenue uCHMIUIMHBL  «KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE OOecreueHre MpOeKTUPOBAHUS
anmaparoB oTpaciu» B 7-M, 8-M U 9-M ceMecTpe HeOoOXOIUMO ISl MOCIEIYIOIIET0 OCBOCHHUS
muctuminH  «lIpombiliuieHHass skoiorust orpacin», «OCHOBBI OOecHeueHUs: TEXHOJIOTMYHOCTH
KOHCTPYKLIUW.

3. CTpykTypa u coaep:kaHue TUCUMIIHHBI
OO01mast Tpy10eMKOCTh JUCITUTUIMHBI COCTABIISET 8 3a4ETHBIX eAMHHUIIBI (288 yacoB).

3.1 Buabl yueOHO# padoThI M TPY10€MKOCTH



3.1.1. OuHo-3a04Has popma 00ydeHUs

Ne } Koanuecr Cemectpor
n/ Bujx yueoHoii padoThI BO
n 4acoB 7 8 9
1 | AyauropHble 3aHATHS 162 54 54 54
B ToMm uncrie:
1.1 | Jlekuuu 72 24 24 24
1.2 | CemuHapCKUE/ TIPAKTHUECKUE 36 12 12 12
3aHSTHS
1.3 | JlaBopaTopHbI€ 3aHATUS 54 18 18 18
2 | CamocTosiTesibHAsA padoTa 126 42 42 42
B ToMm uncrie:
2.1 | Hoxmnan, coobrienne
3 | IlpomexyTounas
aTrecTanus
3auet/aud.3auer/IK3aMeH IK3aMeH 9K3aMeH JK3aMEH 9K3aMeH
Hroro 288 96 96 96

3.2 TeMaTH4YecKHMH IJIaH N3YYCHUSA TUCHUIIINHBI

3.2.1. Ounas-3aouHas hopma 0OyUCHHS

TpynoemkocTs, yac
AyauTopHasi pabota
q
Camo
Ne Pa3aennl/TeMbl emuHap | . < I
cT
n/m JUCHMILIAHBI ckue/ abop paxt
Bceero | Jlekir ar u osiTeJl
MPaKTHY
17874 OpHBIC | YyecKas | bHasi
€CKHue
3aHSTH | TOAroT| pador
3aHSITUS
s OBKa a
1.1 OcHoBHEIC MIPUHITUTIBI 36 9 4 6 15
KOHCTPYUPOBaHUS anmnapaToB
XUMUYECKHX MTPOU3BOJICTB.
1.2 KoHctpynpoBanue u pacuer 36 9 4 6 15
TETJIO00MEHHBIX anmnapaToB, B TOM
YHCJI€ B KOPPO3UOHHOCTOMKOM
WCTIOJTHEHUH.
1.3 | KoncrpyupoBanue u pacuer 36 9 4 7 16
BBITIAPHBIX U KPUCTAIA3AIUOHHBIX
armapaToB, B TOM YHUCJIE B
KOPPO3HUOHHOCTOMKOM HCIOJHEHUHU.
14 Konctpyuposanue u pacuer 36 9 4 7 16
anmapaToB THIPOMEXaHUIECKOTO




pasaciicHusa JUCIICPCHBIX CUCTEM, B
TOM YHUCJIE B KOPPO3HOHHOCTOHNKOM
HUCIIOJTHCHUH.

1.5 KoHcTpynpoBanue u pacuer | 36 9 5 7 16
CYIIWIBHBIX allllapaToB, B TOM YHUCIIC B
KOPPO3MOHHOCTOHKOM UCTIOJTHCHUH.

1.6 36 9 5 7 16

KounctpyupoBanue u pacuer
peakTopoB, B TOM  4YHCIE B
KOPPO3UOHHOCTOMKOM UCIIOJTHEHHH.

1.7 36 9 5 7 16

KoHctpynpoBanue u pacuer
alrapaToB €O  CIOEM  3€PHUCTOrO
Marepuaisa, B TOM  YHCIE B
KOPPO3HUOHHOCTOMKOM UCIIOJTHEHHH.

1.8 36 9 5 7 16

KoHncTpynpoBanue u pacuer
KOJIOHHOT'O o0opynoBaHuss  JJs
MacCOOOMEHHBIX IPOLECCOB, B TOM
qucie B KOPPO3MOHHOCTOMKOM
HUCIIOJTHCHUH.

Hroro | 288 72 36 54 126

3.3 ConepxaHue TUCHUNIMHBI

Tema 1.0OCHOBHBbIC NPUHIMIIBI KOHCTPYMPOBAHHUS ANNAPATOB XMMHUYECKHX
MPOU3BO/ACTB.

HayuHbie OCHOBBI HCCIIEIOBAHUSI 1 KOHCTPYHUPOBAHUS AIapaToB XMMUYECKHUX
MIPOU3BOJICTB.

CBs13p TEXHOJIOTMYECKOTO MpoLecca ¢ KOHCTpYKUuen annapara. Gusndeckoe u
MaTEMaTUYECKOE MOJIETUPOBAHUE. DKCIIEPUMEHTaIbHbIE HccaeaoBaHusl. OCHOBHBIE
OPUHLMIIBI U METOJbl KOHCTPYHUPOBAHHUS allllapaToB XHWMUYECKUX MPOU3BOICTB.
[Tokazarenn  kadectBa. HopMaTuBHBIE  JOKYMEHTBI,  HCIOJb3yEMBIE  IPH
KOHCTPYUPOBAHUU XUMHYECKOT0 000pYJOBaHUS.

Tema 2. KOHCTpyHpOBaHUE U pacyeT TEIVIO0OMEHHBIX allllapaToB, B TOM
4yKcie B KOPPO3MOHHOCTOMKOM MCIIOJTHEHHH.

Knaccudukanys u HOMEHKJIATypa COBPEMEHHBIX TEIJIOOOMEHHBIX ammapaToB.
OcHoBHbIE TpeOOBaHUs, MPEABSBISEMbIe K TEIIOOOMEHHBIM ammapaTtaM B XOJe
MIPOEKTUPOBAHUS, U3TOTOBJICHUS U dKCIUTyaTauu. OCHOBHBIE BUJIbI TETIOHOCUTENEH
U BIUSHUE WX XApaKTEPUCTUK Ha KOHCTPYKIMIO amnmapaTta. Beibop HampaBieHwus
JBH)KCHUS TEINIOHOCUTENIEN, NX KOHEYHBIX TEMIIEPATYP U CKOPOCTH ABUKEHHUS. DTalbI
pacyeTa TEryI000MEHHUKOB, LIeNb M 3aJau KaXaoro tumna pacuera. OOmas cxema
pacdeTta TErI00OMEeHHUKOB. [locimenoBaTebHOCTh TETUIOBOTO pacueTa ammapaTos.




Onpenenenue  K0d(QOUIMEHTOB  TEIUIONEpENayd U BEJIMYHUHBI  CPEIHETO
TeMIiepaTypHoro Hanopa. OCHOBHBIE C1IOCOObI MHTEHCU(UKAIIUU TETI00OMEHA.

CmecurenbHble  TermmooOMeHHUKH. OO0macTb  NPUMEHEHUsS, OCHOBHBIC
KOHCTPYKIIMH,  TOCIEAOBATeIbHOCTh  pacdyera Ha MpUMEpe  HAcaJ04HOTO
TEMJI000MEHHUKA.

PekynepaTuBHBIE  TEIUIOOOMCHHUKH. 3MECBUKOBBIE  TEIJIOOOMEHHUKH
MOTPY)KHOTO W OpocuTenbHOro tuma. OO0macth mnpuMeHeHus. KoHCTpyKmu
3MECBUKOB, Kajadel, OPOCHTEIbHBIX yCTpoicTB. IlociemnoBarenbHOCTh TEIJIOBOTO,
KOHCTPYKTHBHOTO M THAPABIMYECKOTO PacueToB. TermtooOMEHHHKH THIMa «TpyOa B
TpyOe», OCHOBHBIE KOHCTPYKIIMH pPa300pHBIX, MOJYypa30OpPHBIX W Hepa3OOpHBIX
anmnaparoB, YCTPOMCTBO W MpUHLUN UX paboTel. MeTonbl HHTEHCUDUKALIUU
TEII000MeHa B MEXTPYOHOM TmpocTpaHcTBe. [locienoBaTenbHOCTh TEIJIOBOTO,
KOHCTPYKTHUBHOTO U TUJIPABINYECKOTO PACUETOB.

KoxyxoTpyOuarbie TEIIOOOMEHHHUKH, 00JIacTb TPUMEHEHUS, OCHOBHBIC
KOHCTPYKIIUU, TPUHIUI paboThl. MeTonbl WHTEHCHU(PUKAUA TEIUIoOOMEHa B
MEXTPYOHOM TIPOCTPAHCTBE H KOMIICHCAIIMM TEMIICPATyPHBIX HAIMPSHKCHUH B
KOHCTPYKIIUH. [TocnemoBaTeIbHOCTH TEIJIOBOTO, KOHCTPYKTHUBHOTO "
THUAPABINYECKOTO PACUETOB.

Butble TermiooOMeHHHKH, O00JIaCTh TPHUMEHCHHS, OCHOBHBIC KOHCTPYKIIHH,
CrocoObl  HaBMBKM  TPYyOHBIX  myukoB. [lociaenoBaTenbHOCTh — TEIJIOBOTO,
KOHCTPYKTHUBHOTO Y THIPABIMYECKOTO PACUCTOB.

TemnooOMeHHUKH ¢ OpeOpEeHHBIMU TPyOaMu, 00JacTh MPUMEHEHHUS, OCHOBHBIC
KOHCTPYKITUH, MPUHIUT paboThl. OCHOBHBIE CITIOCOOKI OpedpeHus TpyO, onpeaeieHue
3¢ (HEKTUBHBIX K03 puIeHTOB TEIUIO0TAAYH OpeOpPEHHBIX TpyO.
[TocnenoBaTenbHOCTD TEIIIOBOTO, KOHCTPYKTUBHOTO U THAPABINYECKOTO PACUETOB.

[InacTuHYaTBIE  TEMJIOOOMEHHWKH,  OOJacTh  NPUMEHEHUS,  OCHOBHBIC
KOHCTPYKIIMU U MpUHIHN paboThl. KOHCTpynpoBaHue TEIionepeaaroniuxX MIacTHH.
CxeMbl peanu3ariii ABWKEHUS TEINIOHOCHUTENIEH, MOCIeI0BATEILHOCTh TEIIOBOTO,
KOHCTPYKTHUBHOTO (KOMIIOHOBOYHOT'O) W THJIPABIUYCCKOTO PACUETOB.

[TnacTuHYaTO — peOpUCTBIC TEIIOOOMEHHUKH, O0JacTh WX TNPUMCHCHHS,
OCHOBHBIC KOHCTPYKIMM W TPUHIHI WX padboThl. OCHOBHBIC CITOCOOBI OpeOpeHus
noBepxHocTel.  Ompeneneare  3OPEKTUBHOCTH  TEIUIOOOMEHa  OpPeOpPEHHBIX
MOBEPXHOCTEM. [TocnenoBaTeabHOCTD TETJIOBOTO KOHCTPYKTHUBHOTO u
TUAPABINYECKOTO PACUETOB.

CrnupanbHbie TETIIO0OOMEHHHUKH, 00J1aCTh MPUMEHEHHUsI, OCHOBHBIE KOHCTPYKIIUU
u npuHIUN padotel. CrmocoObl YIJIOTHEHHS TOPIOB CIHPAIbHBIX KAHAJIOB.
[TocemoBaTeNbHOCTH TETIOBOTO, KOHCTPYKTUBHOTO W THAPABINYECKOTO PACUETOB.

PexynepaTuBHble TEINIOOOMEHHUKHU W3 yrierpadgura u (roporsacrta, 06JacTh
IPUMEHEHUS, OCHOBHBIC KOHCTPYKITUU M MIPUHIMI WX padoThl. [TocienoBaTeabHOCTh
TEIJIOBOTO U KOHCTPYKTUBHOT'O PACUYETOB.

Tema 3. KoHCTpyHpOBaHUeE U pacyeT BHIMAPHBIX U KPUCTAJIN3ANUOHHBIX
anmnapaTroB, B TOM YHCJIe B KOPPO3HOHHOCTONKOM MCIIOJTHEHHUH.



Knaccudukanus BbIIapHBIX M KPUCTAJUIM3ALMOHHBIX anmnapaTtoB. OCHOBHBIE
TpeOOBaHMsI, TPEABSIBISIEMbIE K PAIMOHAIBHBIM KOHCTPYKIUSM BBIIAPHBIX U
KPUCTAIU3AIMOHHBIX ammapatoB. Kimaccudukaimsi OCHOBHBIX BUOB YIIAPUBAEMbIX U
KPUCTAJIIM3YIOLIUXCS pacTBOpoB. KOHCTpyupoBaHHME M pacdyeT OCHOBHBIX Y3JI0B
(rperomias M cemapalMOHHAs Kamepa, LUPKYJSALHOHHbIE TpPyObl M KOHTYPBHI,
cenapaTropbl M OpbI3rOYJOBUTENH) BBIMAPHBIX M KPUCTAJUIM3ALMOHHBIX aIllapaToB.
KoHcTpynpoBanue M pacueT BCHOMOTATENbHBIX Y3JI0B (LITyLEpa, y3Jbl BBOJA H
BBIBOJIA PACTBOPOB, CYCIEH3MM, TpEIoIIero napa, KOHAeHcaTa W MHEPTHBIX Ta30B)
BBIIIAPHBIX M KPUCTAJUIM3aLMOHHBIX anmapatoB. KoHCTpyumpoBaHMEe H pacyer
BCIIOMOTATENbHBIX Y3JI0B (IITyLEpa, Y3JIbl BBOJIA U BBIBOJIA PACTBOPOB, CYCIIEH3HIA,
IPEIOLIETO Mapa, KOHAEHCATa U MHEPTHBIX ra30B) BBINAPHBIX M KPUCTAJUTU3ALMOHHBIX
anmnaparoB. PacueT TpyObl BCKUTIaHUS BBITIAPHBIX allllapaTos.

OOmpe NpUHLOHNBI TEXHOJOTHMYECKOIO0 pacyeTa BbIIAPHBIX u
KPUCTAJIIM3AIMOHHBIX alnapaTosB.

KoHcTpynpoBanue TpyOUaThIX BBIMAPHBIX U KPUCTAIIM3ALMOHHBIX aIlllapaToB C
€CTECTBEHHON W  NPUHYIUTENbHOW  IUPKYJALHMEH, CHOOcOObl  OpraHU3alMH
HUPKYJSILUM, O0JIaCTh TNPUMEHEHHs JIaHHBIX allapaToB, pacyeT KpPaTHOCTH
UUpKyJIsiuud. KOHCTpYKTHBHBIA M THIPABIMYECKUN PACyEThl JAHHBIX AallllapaToB.
[IneHo4YHBIE U POTOPHO—IIJIEHOYHBIE aNNapaThbl, OCHOBHBIE KOHCTPYKIIMU U TPUHLUII
uX paboThl, KOHCTPYHPOBAHKE POTOPOB aNNapaToB U OPOCHUTENIEH, KOHCTPYKTUBHBINA U
TUPABIMYECKUN PACUETHI.

AmnmapaTel  TOTPYXHOTO  TOpPEeHHs, 00JacTh NPUMEHEHHs, OCHOBHBIC
KOHCTPYKIIMU U mpuHinun pabotel. KoHCTpyupoBanue 06apOOTEpOB, OIpeaelieHHue
TIIyOMHBI UX TIOTPYXKEHUS B PACTBODP.

Anmapatsl Ui MacCOBOM  HM30TMAPUYECKON  KpUCTaUIM3alMHM, 00J1acTh
IPUMEHEHUS W OCHOBHBIE KOHCTPYKLUMHU KpPHCTAJUIN3aTOPOB IOBEPXHOCTHOTO M
BAKYYMHOTO THUIIOB.

Tema 4. KoncTpynpoBaHue U pacyeT anmnaparoB rHAPOMEeXaHHYEeCKOro
pa3aejieHusi JMCIePCHBIX CHCTEM, B TOM YHCJI€ B KOPPO3HOHHOCTOMKOM
HCIIOJIHEHHH.

OCHOBHBIE THUIIBI aNMapaToB THUIAPOMEXAHUYECKOTO PA3JCICHUS IAUCIEPCHBIX
CHCTEM.

OCHOBHBIC XapaKTEPUCTUKH ITUCIIEPCHBIX CHUCTEM. MeToasl U MpUOOpPHI s
aHAJIN3a IPaHyJIOMETPUYECKOTO COCTaBa JUCIEPCHBIX MaTepraioB. MeToabl aHanu3a
MOJIsI CKOPOCTEHN TypOyJIEHTHBIX MOTOKOB.

OcaxmeHue 4dYacTUI[ B IIOJ€ JACHUCTBUS CHWIBI THKeCTH. OTCTOMHUKH.
KoHctpykiuu, 061acTh IPUMEHEHHUsI, pACYET T€OMETPUUECKUX MapaMeTPOB.

OcaxaeHre 4yacTull B MoJie JSHCTBUS IIEHTPOOESIKHOM ciibl mHepIuu. HamopHeie
TUAPOLUKIIOHBL. Y CTPOMCTBO, NPUHIMIT JeHCTBUS, oOjacTh mnpumeHeHus. [lome
CKOPOCTE€M B THUIAPOUMKIOHE. PacueT pacXOomHBIX XapaKTEPUCTHK, IIOKa3aTeseu



paznenenusi. KoHCTpykuuu OaTapeilHbIX THIPOLMKIOHOB. YCTPOWCTBO, MPUHIIMIT
NENCTBUA, 00J1aCTh TPUMEHEHUS BaKYyM-THAPOIIUKIOHOB.

Crpyitaple  ammapatel.  OOnacTe  NPUMEHEHHWs, TPUHIMAN  JICUCTBUS,
kiaccudukaius. Pacder crpyiiHoro Hacoca.

[entpudyru u cenaparopsl. O01acTh TPUMEHEHHUS, KIacCUuPUKAIUs, TPUHIIUI
nercTBusl, 00J1acTh MpUMEHEHHUs. PacueTr pacxoJaHBIX XapaKTEPUCTUK U TOKazaTesei
pa3aeneHus.

®dnoratopel. Teopernueckue OCHOBBI Tporiecca Quiotand. (OCHOBHBIC
KOHCTpYKIIMU  (QuoratopoB.  Hamopueie  QuortaTopbl,  BakyyM{QuoOTaTOpHI,
uUMIIeuIepHble  (proTaTophl, ANEeKTpodIoTaTopsl, GI0TaTOpPHl C  (QHUIBTpOCAMHU.
[TpuHIIMT AEHCTBUS, JOCTOMHCTBA U HEJOCTATKH, 00JIaCTh TPUMEHEHUSI.

Annaparsl  NbUIEra3004UCTKH.  OcaAuTeNbHBIE  KaMEpPbl, HHEPLUHUOHHBIC
NBUICYJIOBUTENN, IMKJIOHBI, BUXpEBbIe MbUICyIOBUTEIN. OOIacTh NPUMEHEHHS,
MPUHLHUI IEUCTBUSA, IOPSJOK pacyeTa, JOCTOMHCTBA U HEJOCTATKH.

Moxkpsie nbuieynoButend. [lonbie ckpy00epbl, HacaiouHble, Ckpy0ooep Bentypu.
OO6nacTh IpUMEHEHUS, IOCTOMHCTBA U HEJIOCTATKH, MOPSIO0K pacyera.

Tema S. KoncTpynpoBaHue U pacyeTr CylIMJIbHBIX alllIapaTOB, B TOM YHCJ/Ie B
KOPPO3HOHHOCTOMKOM MCIIOJIHEHHUH.

OO6mime noaoXKeHusi KOHBEKTUBHOM CYIIKH IUCTIEPCHBIX MaTepuanoB. CocTosiHUE
paBHOBECHS MEXIY BIQXHBIM Tra3oM U wMartepuasioMm. Cxema KiaccupuUKaImu
BJIQKHOTO MaTepuaja MPUMEHHUTEIBHO K TMpoleccaM CYyIIKH. MaTepuanbHBId |
TEII0BOM OanaHchl. JlmarpaMma BIaXHOTr0 ras3a, U300paxeHUe CTaTHUKHU Ipolecca B 1-
X mmarpamme. Kunermka cymku. OmpeseneHne MPOAODKATEIBHOCTH TpoIiecca.
OO6m1as cxema pacyeTa CYIIKHU JJIsl TUCTIEPCHBIX MaTepualioB (0JI0K—cXeMa aJiropuTMa
pacdera). OmnpeneieHne IBUXKYIICH CHUIIBI TIPOIEcca CYIIKH B MEPHOJ] MOCTOSTHHON
CKOpOCTH.

Omnpenenenue JBIKYIIEH CHIIBI Tpollecca CYIWIKM B TEPHOJl yObIBaroulei
CKOPOCTU CyIIKA. MareMaThuueckoe ONMUCaHue Ipollecca CYIIKH C IENbI0 pacdera
JBWKYIIEH cuibl mporecca Ha DBM. KoadduimenTts Temmno- u maccoobmMeHa mnpu
CYIIIKE TUCTIEPCHBIX MAaTEPUAJIOB U UX OTIPE/ICIICHHE.

OnpeneneHue MaccOOOMEHHBIX  KOI(PGUIIMEHTOB MW HUX  OMNpeleTcHUuE.
D¢ dexTuBHBIE KOAPHUIIMEHTHI TEIIO- © MACCOOOMEHA U UX OIpPECIICHHE.

Omnpenenenre BpeMEHH CYIIKH 7Sl AUCTIEPCHBIX MaTEPHAIIOB:

a/ 3 OCHOBHOTI'O YPaBHEHHUS TEINIOOOMEHA;

0/ U3 OCHOBHOTO YpaBHEHHUsI MacCOOOMEHa.

Knaccudukarnus npuMeHEeHUs CYMIWIBHBIX anmaparoB B 3aBUCUMOCTH OT
OCHOBHBIX CBOMCTB BBICYIIIMBAEMbBIX MaTEPHUAJIOB.

Texnomornyeckue M TEXHUKO-DKOHOMUYECKHE acCHEKThl BbIOOpa crocoba
CylIKkd. AmnmapaThl A CYUIKM B HEMOABI)KHOM CJIO€ /KaMepHbIe, TyHHEIbHBIE,
CYIIWJIKH C OMPOKUIBIBAIOIINMUCS MOJKaMU, TYPOMHHBIE U TapelbyaThle CYIIHIKH,
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[IAXTHBIE CYIIUJIKH, BaJbIIOBbIE U JIGHTOUHbIE CyIIUIKK/. KOHCTpyKIIMM CYHIMIIOK U
WX pacyeT, OnpeiesieHne TeOMETPUYECKUX Pa3MEPOB.

KoncrpykTuBHble 0cOO€HHOCTH OapabaHHBIX CymUIOK. CXeMbl HEKOTOPBIX
TUTIOB BHYTPEHHUX HAcaJoK OapabaHHBIX CymuiIoK. Pacuer GapaOaHHBIX CYIIUIIOK,
orpezieNieHue TeOMETPUIECKUX Pa3MEPOB.

PacnpimuTenbHbIe CyIIWIKA M WX KOHCTPYKTHBHBIE ocoOeHHOcTU. DopcyHkH
JUIS  pacHbUTUTENBHBIX CYIIMJIOK, CXEMBl pPACIbUIMTEIBHBIX JHCKOB, CXEMBI
CYIIWJIBHBIX ~ KaMep. Pacder  pacmbUIMTENBHBIX  CYIIWJIOK,  ONpPEICICHHE
T€OMETPHUECKUX Pa3MEPOB.

[lneBMaTHUeCKME CYHIWJIKH M WX  KOHCTPYKTHUBHBIE  OCOOCHHOCTH.
[TneBmatnueckue TpyObI-cymmiakd. CrnupanbHble THEBMATUYECKHE  CYIIMIIKH
(civpanbHash TMHEBMOCYIIMJIKA C IIMKJIOHHBIM CEMapaTopoM, MHEBMOCYIIUIIKA C
TIocKoi OuduapHOil crupasiblo, BUXpeBas Cymmika). Pacder MHEBMOCYIIWIIOK,
oTpesieNIeHUE UX T€OMETPUUYECKUX Pa3MEpPOB.

CrimpanbHO-BUXPEBBIE CYIIMWIKU U UX KOHCTPYKTHUBHBIE 0cOOeHHOCTH. Pacuer
CIIMPaJIbHO-BUXPEBOM CymMIKU. OnpeneneHne reoMeTpuIecKnx pa3MepoB.

AdpodhoHTaHHBIE CYIINUIKN U CYIITUIKHU C KUTISIIIM CJI0EM, UX KOHCTPYKTHUBHBIC
oco0eHHOCTH. Pacuer a3’poOHTaHHBIX CYIIMJIOK W CYHIWJIOK KHUILLIEro CJos,
oTpeseNieHue TeOMETPUIECKIX Pa3MEpPOB.

ObocHOBaHWE MPUMEHEHHS ISl CYIIKH JUCIEPCHBIX MaTEpPHaOB CYIIHIOK
KHUTIAIIETO CIIOS ¥ CIMPAJIBHBIX CYIIMIBHBIX YCTAaHOBOK.

Tema 6. KoHcTpynpoBaHHMe M pacyeT PpeaKTOPOB, B TOM 4YHCJIe B
KOPPO3MOHHOCTOMKOM MCIIOJTHEHUH.

OcHOBHbIE TOHATHS W onpeaencHUs. KuHeTMKa XMMUYECKHX MPOLECCOB.
MarepuanbHblii W TEIUIOBOM OalaHC XMMHYECKUX TpoIreccoB. OCHOBHBIE THIIBI
pPEaKkToOpOB.

PeakTopbl nepruoanyecKkoro A1ecTBus (FOMOT€HHbIE HECTALlMOHAPHBIE PEAKTOPBHI).

OnuHOYHBIE PEAaKTOPHI MOJYHENPEPBIBHOTO JeUCTBUSA. OIWHOYHBIE PEAKTOPHI
HENPEPBIBHOTO AEHCTBUS (TOMOT€HHBIE CTAllMOHAPHBIE PEAKTOPHI).

TpyOuatbie peakToppl. MeToabl pacueTa pPEeaKTOPOB: PEAKTOPHI HIE€ATBLHOTO
CMEIICHHS TEPUOAUYECKOTO W HEMPEPBIBHOTO JEHUCTBUS, PEAKTOPBI HJCAIBHOIO
BBITECHEHMS], PEAKTOPBI IPOMEKYTOUYHOTO THUIIA.

KoHcTpykiun xumudeckux peakropoB. OCHOBHbBIE TpeOOBaHUs, MPEAbIBISIEMbIC
K pEeakIMOHHBbIM amnmaparam. KOHCTpyKUMM KOJOHHBIX peakTopoB: KoHCTpykuwus
dbyTepoBaHHOM amnmapaTypbl i CHUHTE3a KapOamuia, KOHCTPYKIHS PEaKTOPOB C
IIEPEMEILINBAIOIIMMU YCTPONCTBAMM.

Memanku. Konctpykuuu tpyOuaThix peakTopoB. KoHCTpykimu 06apOOTa)KHBIX
peakTopoB. KOHCTpYyKIIMM pPEAaKTOPOB Il KOHTAKTHO-KATAIUTHYECKUX IPOLIECCOB.
@akTOpHl, BIUAKOLIIME HA X0 KOHTAKTHO-KaTaIUTUYECKOro npouecca. KoHcTpykuuun
PEAKTOPOB € HEMOJABWKHBIM CJIOEM KaTalau3aTropa.
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AmnmapaThl IIaXTHOTO (€EMKOCTHOTO) Tumna. TpyOdaTblii KOHTAKTHBIN anmnapar s
JNETUAPUPOBAHUS  LIMKJIOTE€KCaHoda. Ammaparbl IOJOYHOrO TUMA. Amnmnaparsl
KOMOMHUPOBAHHOTO THUMA. AMMapaThl C HEMOJABIKHBIM CIIOEM KaTalu3aTopa.
Annaparsl ¢ JBHKYIIUMCS CIOEM I'PaHyJIMPOBAHHOTO KaTalu3aTropa.

Tema 7. KoHCcTpyHpoBaHue U pacyeT annapaToB €O CJ10eM 3ePHUCTOr0
MaTepuasa, B TOM YUcJe B KOPPO3HOHHOCTONKOM MCIIOJTHEHHUH.

OcoOeHHOCTH B3aUMOJICHCTBUSL Ha TIOBEPXHOCTH paszzesia razoo0pa3Hoii
(xkumkoi) u TBepaoi ¢a3z. Knaccudukamus ammapaToB ¢ TBepaoH (a3oit mo crnocody
B3anMoielicTBHS (a3. XapaKTepuCcTUKa TBEPAOTO 3epHUCTOr0 MaTepuana. OCHOBHBIC
y3JIbl alllIapaTOB C HEMOJBUKHBIM U TICEBI00KIKEHHBIM CIIOEM.

[Ipenensl cymiecTBOBaHUS TICEBIOOKUKEHHOTO CJIOsl. MUHUMAaNbHAsT CKOPOCTh
MICEBJIOOKMKEHUSI MOHOJIUCIIEPCHOTO M MOJUAMCIEPCHOro cioeB. OmnpeseneHue
cKopocTu BUTaHUSA. OJJHOPOIHOE U HEOJHOPOIHOE TICEBIO0KUKEHNUE.

OcHOBBI HCTEUYEHHS CBOOOJHOM 3aTOIUIEHHON cTpyu. OCHOBBI HCTEUEHUS
TypOyJICHTHBIX CTPYyH B TICEBIOOXKIKCHHBIA cloil. Pacder pasmepoB dakena B
TypOyJIEeHTHOM cioe. Pacuer u KOHCTpyHpOBaHUE ra30pacipeIeIUTENbHbIX PEIIETOK.
Oco0EHHOCTH KOHCTPYMPOBAHHSI PEIIETOK ISl TEePMOJAOWIbHBIX MaTEpUAJIOB.
[TpoBasibHBIE U OECIPOBAJIbHBIE PELIETKU.

['uapaBnuyeckoe  CONPOTHUBJICHWE  allllapaTOB € HEMOJBIXKHBIM |
TMICEB/I00KUKEHHBIM CIIOSIMHU.

Pacuer MMHMUMaIbHO HEOOXOJUMOW BBICOTHI C TOYKH 3PEHHUSI DPEJIaKCalUH
TEMIIEPATYPhl OKUKAIOIIETO areHTa W TBEpAOro marepuana. Pacuer MUHUMAaIbHO
HEOOXOMMON BBICOTHI CIIOSI U3 YCJOBHUS PaBHOMEPHOCTH OOpabOTKM Marepuana.
Pacuer pazmepoB paboueli 30HbI aNMapaToB ¢ TMICEBIO0KUKEHHBIM CIIOEM.

OcHOBBI pacueTa M KOHCTPYHMPOBAaHHS CEMAPALMOHHOTO MPOCTPAHCTBA
anmnapaToB C HEMOJABUXHBIM U TICEBJIOOXKI)KEHHBIM clioeM. MeToauka pacuera
CernapalroHHOr0 NPOCTPAHCTBA MO TUHAMUYECKOMY YHOCY.

OcHOBBI pacyeTa U KOHCTPYMPOBAaHMSI Ta30BbIX KaMmep ammaparoB C
HETIOJIBUKHBIM U MCEBO0KIKEHHBIM CIIOEM.

dopma anmapaToB C TMCEBAOOKWKEHHBbIM clioeM. [IpuuuHBl TNpUMEHEHUs
MHOT'OKaMepHbIX anmnapatoB. KoHCTpykiun MHOTrOkaMepHbIX ammapartoB. [lepeTroku
JUIsl TBEPJIOTO MaTepHalia u3 Kamepsl B kamepy. KoHCTpyKIus U pacueT NepeToKoB.

YerpoiicTBO uisi MOJladyd M BBITPY3KH TBEPJOrO 3EPHUCTOrO MaTepuaia.
OcHOBHBIE KOHCTPYKIIMH U pacyeT. PerynupoBaHue TeMnepaTypsl cliosl B anmaparax C
IICEBJIOOKUKEHHBIM CIIOEM.

CrocoObl MoABOAAa M OTBOJA TEIUIa B almapaTtax C 3€PHUCTBIM CJIOEM.
Oco0eHHOCTH TEI000MEHA TOBEPXHOCTH C MICEBIO0KMKEHHBIM CIIOEM.

HNuTeHcudukamuss MpOLECCOB B3aUMOACHCTBHUS OXMKAIOIIETO areHTa C
YacTUI[AMU B IICEBIOOKMKEHHOM ciioe. CTpyHHOE TICEBIOOKUKEHHE.

['panynupoBaHue MPOAYKTOB B amnmaparax € I[CEBAOOKIKEHHBIM CIIOEM,
MEeXaHU3M O00pa3oBaHUs TpaHysl B ICEBAOOXKIKEHHOM clioe. MeToauka pacyera
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I'PaHyJISITOPOB C MCEBA0OXKIKEHHBIM ciioeM. CriocoObl 1o1aun pacTBOpA B allapaThl
C TCEBIOOXKIKEHHBIM clioeM. PacyeT u KoHCTpyupoBaHue (OpPCYHOK ISl MOAAYU
pacTtBopa.

Tema 8. KoncTpyupoBaHue u pacuer KOJOHHOT0 000pPYA10BAHMSA ISl
Macco00MEeHHBIX MPOLECCOB, B TOM YHCJIe B KOPPO3HOHHOCTOMKOM
HCIOJTHEHHNH.

XapakTepucTUKU MacCOOOMEHHBIX IMPOIECCOB peKTU(UKAIMKU U aOCcopOIUu.
KoncTpyknmm KoOJIOHHBIX anmaparoB. KOHCTpYKUHMHM KOHTAKTHBIX YCTPOMCTB.
[TocnenoBaTeabHOCTh pacyeTa KOHTAKTHOTO almapara. DKCTPAKIMOHHBIE allapaThl.
XapakTEepUCTUKU MPOLECCOB AKCTpPaKUMHU. Amnmaparbl Uil JKHUAKOCTHOM H
TBepo(da3HON SKCTpakiuMU. AnmapaTbhl [Jis MPOIECCOB aICOPOIMU U HOHHOIO
oOMeHa. XapaKTepUCTUKHU MPOIECCOB aJICOPOIMU U HOHHOTO OOMEHa.

3.4 TemarTnka CeMUHAPCKUX/MIPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/npakTHYecKHe 3aHATHSA

IIpakTuyeckoe 3ansTue 1. Koxxyxorpy6uarbie TermiooOMEHHUKH AJIs TEINIOHOCUTENEH O6e3
WU3MEHEHUS

arperaTHoro COCTOSTHUSL.

IIpakTnyeckoe 3anaTHE 2.K0XyX0TpyOUaThie TEIUIOOOMEHHUKH /ISl TEINIOHOCUTENEH C
U3MEHEHHEM

arperaTHoOro COCTOSTHUSL.

IIpakTuyeckoe 3ansaTue 3. [lnactuH4aThIe TEMI00OMEHHUKH.

IIpakTyeckoe 3ansaTHe 4. CnupanbHble TEIUIOOOMEHHUKH.

IMpakTnyeckoe 3ansTue 5. OnpeaeneHue CKOPOCTH OCAKIACHUS.

IIpakTHyeckoe 3ansaTHe 6. Pacuer OTCTOMHUKOB.

IMpakTnyeckoe 3ausitue 7. Pacu€T ocagutenbHON KaMephl.

IIpakTuyeckoe 3ansitue 8. Onpenenenre rupaBIudeckoro CONpOTUBIEHUS U
s exTruBHOCTH

MIBUIEOYNCTKHU TBIJIETa30BbIX [IUKIOHOB.

IIpakTH4yeckoe 3ansTue 9. Onpenenenye ruipaBIndeCcKOro CONPOTUBICHUS U
3P HEKTUBHOCTH

MBUIEOYNCTKY BUXPEBBIX MbLICYIOBUTENEH.

IIpakTnyeckoe 3ansaTue 10. Pacuer GuiabTpoB 11 yIaBIuBaHU MBLIH.

3.4.2. JIaGopaTopHbIe 3aHATHS

JlaGopaTopHoe 3ansitue 1.AHanu3 paboThl OTHOKOPITYCHOH BBIIAPHON YCTAHOBKH.
JlabopaTopHoe 3aHsTHE 2. AHAIU3 paOOTHl MHOTOKOPITYCHOM BBINTAPHON YCTAaHOBKHU.
JlabopaTopHoe 3ansitue 3. bapomerpuueckuii KOHAEHCATOP.

JlabopaTopHoe 3aHsTHe 4. PeakTOpb!l HENPEPBHIBHOTO IEHCTBHSL.
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JlaGopaTtopHoe 3aHsiTue 5. PeakTopsl NeprOIUYECKOTO JEHCTBUS.

JlaGopaTopHoe 3ansiTue 6. VccnenoBanue paboTel 1 pacuéT 6apabaHHON CYIINIIKH.

JladopaTopHoe 3ansTue 7. Pacuét TpyObI-CyIITHIKH.

JlabopaTopHoe 3aHsATHE 8. AHAIN3 CBONCTB IICEBI00KUKEHHOIO CIIOSL.

JlaGopaTtopHoe 3ansiTue 9. Pacuér rpanysisiTopa aMMUaqyHOM CEITUTPBI €
IICEBI00KMKEHHBIM CIIOEM.

JlaGopatopnoe 3ansitue 10. Onpenenenre ruipaBInyecKoro CONpOTUBICHUS TapeabyaThIX
KOJIOHH.

JlaGopaTtopnoe 3ansitue 11. Onpenenenre ruipaBInyecKoro CONpOTUBIICHUS HACAT0YHbBIX
KOJIOHH.

3.5 Temaruka KypCcOBBIX IPOEKTOB (KyPCOBBIX PadoT)

1. KoHcTpykTuBHas pazpaboTKa U pacyeT BBIIAPHOTO anmapara

2. KonctpykTuBHas pa3paboTKa U pacueT THIPOIUKIOHA

3. KoncTpykTuBHas pa3paboTka v pacyeT 6apabaHHOU CYIIHIIKI

4. KoHCcTpyKTHBHAs pa3padOTKa U pacyeT anmnapara ¢ IepeMelnBaroIum
YCTPOMCTBOM

5. KoHcTpykTuBHAs pa3paboTka U pacyeT OTCTOMHUKA

6. KonctpykruBHas pa3paboTka U pacdeT adCOpOIIMOHHON KOJOHHBI

4. YueOHO-MeTOAMYECKOE U MHPOPMALITHOHHOE 00ecTeueHue

4.1 OcHoBHas TUTEpaTypa

1. MammuHsl 1 anmapaThl XUMUYECKUX TPOU3BOJICTB: YueOHOe mocodue /s By30B/
A.C.Tumonun, b.I'".banaun, B.S.bopmes, FO.1.I'yces u ap./ Ilox ob1iet penakimeit
A.C.Tumonuna.- Kanyra: U3garensctBo H.®@.boukapesoii. 2008. - 872 c.

2. 1.N. llonukapos, M.I'. I'aiinyuinH MamyHel ¥ anmapaTsl XUMAYECKUX
pOU3BOACTB U He(TerazonepepadboTku. YueOuuk. — Uzn. 2-e. M.: Anbda-M, 2006.-
608 c.

4.2  JlomosHUTebHAA JUTEPATypa

1. Mymraes B.W., Tumonun A.C., Jlebener B.S. KonctpyupoBanue u pacuet
anmnapaToB CO B3BELIEHHBIM ciioeM. — M.: Xumus, 1991. — 343 c.

2. Tumonun A.C. OCHOBBI KOHCTPYUPOBAHUS U pacueTa TEXHOJIOTUUECKOTO U
poYHOCTHOTO oOopynoBanus. CrpaBounuk. T. 1, 2, 3. — Kanyra: M3naTenscTBo
H.Bouxkapesoii, 2001 r. — 990, 980, 990 c.

3. MammuHocTpoeHue. DHUUKIONEeANs. MallluHbl U anmnapatbl XUMUYECKUX U
Hedrexumudeckux npousBoacts. T 1V — 12 (M.b. I'enepanos u np. 2004 — 832 c.

4.3  DJueKTpoHHbIe 00pa3oBaTe/IbHbIE pecypchl
[IporpamMmHOe oGecriedeH e He MPELYCMOTPEHO.
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NHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIMYECKHE MaTepHajbl B 3JEKTPOHHOM BHUJE,
npejcTaBiIeHHbIe Ha caiite http://mospolytech.ru B paznene «bubnuorekay.

4.4 JlvueH3MoHHOe W  CBOOOJHO  pACHIpPOCTPaHsieMoe  MPOrPaMMHOE
ob0ecnieuenmne

1. He nmpenycmotpeHo

4.5 CoBpemeHHble nMpodeccuoHANIbHbIE 0a3bl JAHHBIX U MH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI
1 . He npexycmotpeHo

5. MarepuajJbHO-TEXHHYECKOEe o0ecnevyeHmne

VYuebnusie mabopatopun Kadenpsl «AmnmapaTypHoe oQopMIeHHE U aBTOMATH3aIUs
TEXHOJIOTMYECKHX MPOU3BOACTB MMeHU mpodeccopa M.b. I'eHepanoBa» MOTHOCTHIO OCHAIIEHBI
000pyI0BaHUEM U MPUOOPAMU ISl TIPOBEICHUS Ta00PATOPHBIX padoT.

HNmeroTcs MCTOANYCCKUC YKAa3aHUS IO MPOBCACHUIO KOHKPETHBIX BUJI0B 38.H}ITI/II71, a TaKXKeC
HCIIOJIb3YCMbBIX B y‘I€6HOM IpoHEeCCC TCXHUICCKUX CPEACTB 06y‘-ICHI/15[.

Ka(penpa pacnojrara€t KOMIIBIOTCPHBIM KJIACCOM JIsI MPOBCACHUS, KAK CCMHUHAPCKUX U
MPAKTUYICCKUX SaHHTHﬁ, TaK W JJIS BBIITOJHEHHSA BUPTYAJIbHBIX J'Ia60paTOpHBIX pa60T.

6. MeToauyeckue peKoOMeH aluu

6.1 MerToauyeckne peKOMEHIANUM IJIA MPENoAaBaTeIsl 10 OPraHNu3aluU
o0yueHmust
OCHOBHBIM TpeOOBaHHEM K MPEIOIaBAHHUIO TUCIUIUIMHBI ABISETCS TBOPUECKUH,
MIPOOJIEMHO-THAIOTOBBIH ITOIXO/I, TIO3BOJISTFOIINI TOBBICHTH MHTEPEC CTYIEHTOB K
COJIepKaHUIO yUeOHOro MaTepuania.
OcHoBHas popma 3ydeHHs M 3aKpETUICHUS 3HAHUH 110 ATON TUCIIMITINHE — JICKIIMOHHAS 1
npakTryeckas. [IpernonaBarens J0KEH MOCIEI0BATEIFHO BBIYUTATH CTYICHTAM Pt
JIEKIHA, B X0J1€ KOTOPBIX CIIEIyeT COCPEIOTOUNTh BHUIMAHHE Ha KIIFOUEBBIX MOMEHTAaX
KOHKPETHOT'O TEOPETUYECKOT0 MaTeprala, a TakKe OpraHH30BaTh MPOBEICHNE
NPaKTUYECKUX 3aHATUN TaKUM 00pa3oM, YTOOBI aKTHBH3UPOBATH MBIIICHHE CTY/ICHTOB,
CTUMYJIMPOBATh CAaMOCTOSITEIEHOE M3BJICUEHHE MMU HEO0X0IMMOH HH(pOPMAIHH U3
Pa3IMYHBIX UCTOYHUKOB, CPAaBHUTEIBHBIN aHAJIN3 METOJIOB PEUICHUH, COTIOCTABIICHUE
HOJTyYEHHBIX pe3yJIbTaTOB, (POPMYIMPOBKY U apryMEHTALUIO COOCTBEHHBIX B3IJISI0B Ha
MHOTHE CIIOPHBIE TPOOJIEMBI.
OCHOBY y4eOHBIX 3aHSATHHU 110 AUCIUILIHHE COCTABISIOT JIEKIUH. B mpomecce o0y4eHust
CTYACHTOB HUCIOJB3YIOTCS PA3IMYHbIC BUBI YICOHBIX 3aHATUH (2y TUTOPHBIX U
BHEAyIUTOPHBIX): JICKI[H, CEMUHAPCKUE 3aHATH, KOHCYJIbTAlMK U T.1. Ha mepBom
3aHATHUH 110 JAaHHOH y4eOHOH TUCIUILIMHE HEOOX0IMMO 03HAKOMUTH CTYJICHTOB C
TIOPSIKOM €€ U3yUYEHUs], PACKPBITh MECTO U POJIb JUCIUILIHHEI B CHCTEME HayK, €¢
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IIPaKTUYECKOE 3HAUCHHE, IOBECTH JI0 CTYJECHTOB TpeOOBaHUs Ka(eapbl, OTBETUTH Ha
BOIIPOCHI.

IIpu noAroTOBKE K JIEKIIMOHHBIM 3aHIATUAM 110 Kypcy «HaexKHOCTh TEXHUYECKUX CUCTEM
HE00X0AMMO MPOAYMATh IUIaH €r0 MPOBEICHUS, COJIEPKAHUE BCTYIUTEIHHON, OCHOBHON H
3aKJIIOYMTEIbHOMN YaCTH JIEKIIMU, 03HAKOMUTBHCS C HOBUHKAMU y4eOHOM U METOANYECKON
JAUTEpaTyphl, NyOIMKAIUAMU EPUOINYECKON NTeYaTH 110 TEME JEKIIMOHHOIO 3aHATHS,
OIIPEJICJIUTh CPEICTBA MATEPUATBHO-TEXHUYECKOT'O 00ECTIEYEeHN s JIEKLIMOHHOTO 3aHATUS U
MOPAJIOK UX UCIIOJIb30BAaHUS B XOJI€ UTEHUS JIEKLIMU. Y TOUHUTD I1JIaH POBEACHUS
NPAaKTUYECKOI'0 3aHATUSA 10 TEME JIEKLIUU.

B xo0z1€ IeKIIMOHHOTO 3aHATHS IIPETI01aBaTellb I0JKEH Ha3BaTh TEMY, YUeOHbBIE BOIPOCHI,
O3HAKOMUTb CTYJICHTOB C IIE€PEYHEM OCHOBHOM U JIONIOJHUTEIBHOM JIUTEPATYPhI 110 TEME
3aHATUSL.

Bo BctynuTenbHOM yacTu JIeKIIMUM 0O0OCHOBATH MECTO U POJIb U3y4yaeMOi TeMbI B yueOHOM
JUCIUIUIMHE, PACKPBITh €€ IPaKTUUeCcKoe 3HaueHue. Eciu untaeTcs He nepBast JeKLus, TO
HE00XO0/IMMO yBSI3aTh €€ TEMY C IPEbIAYIIeH, He HapyIas JIOTUKU U3JI0KEHUs y4eOHOro
Martepuana. Jlekuuto ciaenyeT HauuHaTh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TEMY U
KpYT T€X BOIIPOCOB, KOTOpBIE B €€ X0/1e Oy IyT pPaCCMOTPEHBI.

B ocHOBHOH YacTu JEKIMH CIeayeT pacKpbIBaTh COIEPKaHUE YUeOHBIX BOIIPOCOB,
AKLIEHTUPOBAaTh BHUMAHUE CTYIEHTOB Ha OCHOBHBIX KaTETOPHUSX, ABJICHUAX U IPOLIECCAX,
0COOEHHOCTSIX UX MpOTeKaHUsl. PackpbIBaTh CYIIHOCTh U COAEpkKAHUE PA3IUUYHbBIX TOUEK
3peHMs U HAYYHBIX MOAXO0JI0B K OOBSCHEHHIO TEX WJIM UHBIX SBJICHUHN U IIPOLECCOB.
CrnenyeT apryMeHTHPOBaHO 000CHOBATH COOCTBEHHYIO MTO3UIIUIO IO CIIOPHBIM
TEOpETUYECKUM BolpocaM. IIpuBoauts npumepsl. 3aaBarhb 110 XOAY U3JI0KEHUS
JIEKIIMOHHOT'0 MaTepuaia pUTOPHUECKHE BOIPOCHI U CAMOMY /1aBaTh HA HUX OTBET. JTO
CIOCOOCTBYET aKTUBU3AIIUN MBICIUTEIBHOM AESITEIbHOCTH CTYA€HTOB, MOBBILICHUIO UX
BHHUMaHHUS U UHTEpEca K MaTepuaiy JIEKIHH, ee cofepxaHuto. [IpenonaBarens 10KeH
PYKOBOJIUTH pabOTOM CTY/I€HTOB IO KOHCIIEKTHPOBAHHIO JIEKITHOHHOTO MaTepHara,
MOIYEPKUBATh HEOOXOAUMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUN
n3y4aeMoi TeMbI, 0c000 BBIZEISS KaTeTOPUIHBIN anmapart.

B 3axmounTenbHON 4acTH JIEKIMKA HEOOX0AUMO C(OpMYIINPOBATH OOIIHE BEIBOIBI IO TEME,
pacKpbIBaroIUe Coiep KaHUe BCEX BOIPOCOB, MTOCTABIEHHBIX B JIeKIUU. OOBSIBUTH TUIaH
OUYEepeIHOTO CEMMHAPCKOT0 WM JIabOpaTOPHOTO 3aHATHSI, JaTh KpaTKHE PEKOMEHIalluu 110
MOJITOTOBKE CTYJICHTOB K CEMUHApy WM JabopaTopHoii pabore. Onpenenuts MeCTO U
BpeMs KOHCYJIbTAIlMH CTYy/IEHTaM, IOKeJIaBIINM BBICTYIIMTh Ha CEMUHApE C T0KIaJAaMU U
pedepaTamu o aKTyaJbHBIM BOIIpocaM 00CyKIaeMOM TEMBI.

Lenp npakTuyeckux 3aHATHI 00€CcIIeYuTh KOHTPOJIb YCBOEHUS YUeOHOro MaTepuania
CTYACHTaMH, paclUIMpeHHE U yIriyOleHue 3HaHUH, TOTyYeHHBIX UMH Ha JIEKLUAX U B X0JI€
camocTosTeNbHOM paboThl. [ToBhiIeHNE 3D PEKTUBHOCTH MTPAKTUUECKUX 3aHATUI
JOCTUraeTcs MOCPECTBOM CO3aHUsl TBOPUYECKONH 0OCTaHOBKH, paciojararomieil cTy 1IeHTOB
K BBICKa3bIBaHHIO COOCTBEHHBIX B3IJISI0B U CYXKIACHHI MO 00CYXIaeMbIM BOIIPOCAM,
KENaHHUIO Yy CTYIEHTOB OopaboTaTh Y JOCKH MPH PEIIEHUH 3a]1ad.

[Tocne ka’kA0ro JIEKIIMOHHOTO U MPAKTUYECKOT0 3aHATHUS ClIeJIaTh COOTBETCTBYIOLIYIO
3aMKch B KYpHAJIaX ydyeTa IMOCEIaeMOCTH 3aHITUH CTYIEHTaMH, BBIICHUTD Y CTApOCT
y4eOHBIX TPYIII NPUYMUHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATUAX. [IpoBOUTH IpynIioBbIe U
MHIUBUAYATbHbIE KOHCYJIbTAIMU CTYIEHTOB 110 BOIIPOCAM, BOZHUKAIOIINUM y CTYI€HTOB B
XO7Ie UX TOATOTOBKHU K TEKYILEH U IPOMEXYTOUYHON aTTEeCTalluy 110 y4eOHOM JUCHUIUINHE,
PEKOMEH10BaTh B IOMOIIb YY€OHBIE U IPyTUe MaTepUalbl, a TAKXKE CIPABOUYHYIO

JUTEPaTypy.
N3yuenne qucuMIINHBI 3aBEPIIAETCS IK3aMEHOM.
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Hpenoz[aBaTenb, HpI/IHI/IMaIOHII/Iﬁ OK3aMCH, JJMYHO HECCT OTBETCTBCHHOCTD 3a IPAaBUJIIBHOCTDH
BBICTaBJICHHUSA OLICHKU.

6.2 Meroauueckue yKa3aHus 1JIs1 00yYAKOIUXCSH 110 0CBOCHUIO TUCHUIIIMHBI

CamocTosiTenpbHas  paboTra  sBISETCS OJHMM M3 BUAOB TOJNYy4YeHHS  0OOpa3oBaHUs
00yyaromyUMHUCs U HalpaBjIeHa Ha:

U3y4YEHHE TEOpPETHYECKOro MaTepuaja, MOATOTOBKY K JIEKIMOHHBIM W CEMHUHApCKUM
(MpaKTUYECKUM) 3aHATHSIM

BBITNIOJIHEHHE KOHTPOJIbHBIX 3aJaHUM

HOJrOTOBKA K TECTUPOBAHHUIO C UCIIOJIb30BaHUEM 00111€00pa30BaTeIbHOTO OpTaja

HaIMCaHME U 3aluTa pedepara 1o MnpeagoKeHHOU TeMe.

CamocrosTenbHas paboTa CTYJIEHTOB IpeACTaBiseT co00il BaxkHelllee 3BEHO y4eOHOTro
mpoiiecca, ©0€3 TPaBWIBHOW OpraHU3alMM  KOTOPOro  OOydJaromuics HE MOXET OBITh
BBICOKOKBAJIN()UITUPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT NOJKEeH MOMHUTh, YTO MPOBOJUTH CAMOCTOSITENIbHBIE 3aHATHUS CIEIYET PETyJISIpHO.
OueHp Ba)KHO MPHJIOKUTh MAaKCUMYM YCWJIMH, BOJIM, YTOOBI 3aCTaBUTh ceOs paboTaTh C MOJHOU
Harpy3KoM C IepBoro JHs.

He cnenyer otknanpiBaTh paboTy Takke H3-3a HepaboOdyero HACTPOCHHMS WM OTCYTCTBHS
BIOoXHOBeHMsI. HacTpoeHue HykHO co3iaBath camoMmy. [loHuMaHne HEOOXOAMMOCTHU BBIMOTHEHUS
paboThl, 3HAaHUE LIEJIU, OCMBICICHUE MEPCIIEKTUBBI OJIarONpPUATHO BIMSIOT HA HACTPOCHHUE.

Kaxxaplii cTyIeHT MOJKEeH caM IUIAaHMpPOBAaTh CBOKO CaMOCTOSITENIbHYIO paboTy, HCXOnsd W3
CBOMX BO3MOXHOCTEH M NPHUOPHUTETOB. DTO CTHUMYJHPYET BBINOJHEHHE pabOTHI, co3laeT Ooiee
CIOKOWMHYI0 00OCTaHOBKY, YTO B UTOT'€ MOJIOKHUTEIBHO CKa3bIBa€TCA HA YCBOEHUHU MaTepHaa.

BaxxHo monHee ydecTh 0OCTOSTENbCTBA CBOEH pabOTHI, YACHUTD, YTO SBJISETCS TJIaBHBIM Ha
JTAHHOM JTare, KaKyl IOCJIeI0BaTeIbHOCTh pa0OThl BBHIOPATh, YTOOBI BBINOJTHUTE €€ JIy4Ile U C
HaUMEHBIINMH 3aTpaTaMHU BPEMEHU U SHEPTUU.

Jnst TiogoTBOpHOM PabOThl HEMAJIOBAXKHOE 3HAYCHHE HMMEET OOCTAaHOBKA, OpTaHHM3aIlUs
pabouero mecta. HyxHO 100UTBCS, 4TOOBI MECTO PabOThI MO BO3MOMXHOCTH OBLIO MOCTOSHHBIM.
PaGota Ha mpUBBIYHOM MecTe JenaeT ee Ooee mIoA0TBOPHOU. [IpoTyKTUBHOCTD pabOTHI 3aBUCUT OT
IIPAaBWJIBHOTO YEpENOBaHUsA TpyAa M oTnabiXxa. IlosTomMy Kaxaple yac WM JBa CIELyeT JeNaTh
nepepblB Ha 10-15 mMuHyT. BBIXOAHBIE AHM JIy4lle NOCBATUTH AKTUBHOMY OTABIXY, 3aHATHIM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEXEM BO3AyXe U T.A. [laxke nepexiatoueHne ¢ OJHOTO BUJa YMCTBEHHOM
paboThI HA APYTOM MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CTy#eHT [OJKEeH TIIOMHUTb, 4YTO B IIpolecce OOy4YeHMs] Ba)XXHEHIyI poJib Hrpaer
camocrosTenbHas paboTa ¢ kuuroil. Hayuntecs paboTath ¢ KHUTON — BakKHEHIIas 3a7aua CTyIeHTA.
bes 3roro HaBbIka OyAeT Upe3BbIYANHO TPYIHO U3YyUaTh IPOTPAMMHBIN MaTepHall,  MHOTO BpEMEHHU
OyneT moTpayeHo HepaluoHanbHO. PaboTa ¢ KHHroil ckiagplBaeTCs M3 YMEHHUs Moa00parth
HEOOXO/IMMBbIE KHUTH, Pa3o0paThCsi B HUX, 3aKOHCIEKTHPOBATh, BHIOpATh TJABHOE, YCBOHTH WU
MPUMEHUTH Ha TPAKTUKE.

7. DOoH/I OLICHOYHBIX CPEIACTB

7.1  MeToabl KOHTPOJIS M OLICHNBAHUA Pe3yJIbTATOB 00y4eHuUs!
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ITpomesxyTouHas arTectanus o0ydaromuxcs B popMe sK3aMeHa IPOBOJAUTCS MO pe3ysIbTaTaM
BBITIOJIHEHHUSI BCEX BHUJOB Y4e€OHOH pPabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM I10 JaHHOU
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIETO KOHTPOJISI YCIIEBAEMOCTH B
TedeHue cemectpa. OLEHKA CTENEHH JOCTIKEHUS OOYyYaloUMMHCS IUIAHUPYEMBIX PE3yJIbTaTOB
o0yuyeHHsl MO JAUCUMIUIMHE (MOJIYJII0) INPOBOAMUTCS NpenojaBaTeleM, BEIYUIMM 3aHATUS IO
JUCHUILINHE (MOJYJII0) METO/IOM IKCIEPTHOM oLleHKH. [Io nToram mpoMexyTo4Hol aTTecTaluu 110
JUCLHUIUIMHE (MOJYJII0) BBICTABIISAETCS OLIEHKA «OTIIMYHOY, «XOPOIIO», «yI0BIETBOPUTEIHHOY» WIH
«HEYOBIIETBOPUTEIILHO.

K nmpomexyTOYHON aTTecTaly IOIyCKATCS TOJIBKO CTYICHTHI, BBIIIOJIHHUBILNAE BCE BB
yueOHO#l paboThl, MPeayCMOTpEHHBIE paboyeil mporpamMmoin mo aucuuiuinHe «KoHCTpyKTOpCKO-
TEXHOJIOTHYECKOe 0OecrieueHre MPOSKTUPOBAHUS alllIapaTOB OTPACIIIDY

Bun pabotsr dopma OTYETHOCTH U TEKYIIEro KOHTPOIIS
[TpakTyeckue Odopmennsie OTYETHI (>kypHau) MPAKTUYECKUX paoor,
paboThI NPEAYCMOTPEHHBIX paboueil mporpaMMoil JAMCIUIUIMHBI C OTMETKOU

npenoaaBaTens «YIOBIETBOPUTEIHHO/XOPOIIO/OTIIMYHO, eciu

BBIITOJIHCHBI 1 O(I)OpMJ'IeHBI BCC pa60TI>I.

Kypcosoii npoekr Pabora cTyaeHTa, BKIIIOYAroIas aHaIUTHYECKYI0, IpaduIecKyIo 1
pacyeTHYI0 4acTu, U IMpPeJCTaBIAOLIasi COOON 3aKOHYEHHOE pPEeLIeHUe
IIOCTABJIEHHOM 3a/1a4yl B paMKax U3y4yaeMOU JTUCIUILINHBI

Tect Onenka npenoiaBaTesst «yJI0BJI€TBOPUTEIHHO/XOPOILIO/OTIANYHOY, €CITU
pe3ynbTaT TECTUPOBAHMS 110 mmIKane (MMyHKT 7.2.3) cocTtaBiseT 6onee 41
%.

1.1 xagau KpUTEPUN OLICHUBAHMS Pe3yJIbTATOB 00yUeHHA

7.2.1 IIkajsaoneHUBaHNUS NPAKTHYECKUX PadoT

IIIxana oreHUBaHUS Onucanue

HeynosnerBoputensno | He BwImogHEeHBI TpeOOBAaHMS K HAIMMCAHWIO M 3AIUTE MPAKTUYECKON
paboThI: HEMPaBUIBHO OQopMIIeHa paboTa, HEMIPABWIBHO TOJICYUTAHBI
3HAYCHMsI, He C(POPMYIMPOBAH BHIBOJI.

Y 10BNIETBOPUTEITHHO Brinonnens! He Bce TpeOOBaHMS K HATUCAHUIO U 3aIIUTE MPAKTUUYECKON
paloThI: HEMPaBUIBHO opopmiena  padora, HEMPaBUIBHO
c(hopMyJIMpOBaH BBIBOJI, HO MPABWJIHHO MOACUYUTAHBI 3HAUCHHUS.

Xopoio BrimonHensl Bce TpeOOBaHWS, HO C HEIOYETAMHU: HE3HAYUTEIHHBIC

omnOKu B O(OpMIECHHUH pabOThl, HETOYHOCTH B (HOPMYIHPOBKE
BBIBOIOB. [IpaBMIIBHO MMOICYMTAHBI 3HAYCHUSI.

OtnnyHO BrimonHensl Bce TpeOoBaHMS K HAMMCAHUIO M 3aIMTE MPAKTHYECKOM
paboTHI: BEPHO TOACYMTAHBI 3HAYCHHS, COPMYIHPOBAH BBIBOL,
co0uII0IeHBI TPEOOBaHMS K O(POPMIICHHIO.

7.2.2 Illkajia KypcoBOro npoexKra
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[IIxamna orieHMBaHUS Ormmcanne

HGYIIOBHGTBOPI/ITGHBHO He Brimomamn IMPOCKT B ITOJITHOM O6’I)€MC, HE 3HACT 3HAUYMTEIHFHOM YaCTH

OpOrpaMMHOI0  MaTepuana, JOIMYyCKAaeT CepbE3HbIe OIIMOKH, C
00JBIIUMU 3aTpyAHEHUSIMHA IIPUHUMAET IIPaKTUYECKHE
KOHCTPYKTUBHBIE PELLICHHUS.

YV 10BIIETBOPUTEITHHO BbInonHWI NpoekT B MOJIHOM 00beME, HO OCBOMJI TOJIbKO OCHOBHOM

Marepuajl IMporpamMmbl, OOIYCKACT HCETOYHOCTH, HEOOCTATOYHO
IMPaBUJIBHBIC q)OpMy.]'II/IPOBKI/I, HCIBITBIBACT 3aTPYAHCHUA B IIPHUHATHU
MPAKTUYCCKUX KOHCTPYKTUBHBIX pemeHHﬁ.

Xopouo

BbIMONMHUI TIPOEKT B MOJHOM 00beMe, TBEPIO 3HACT MPOTrPaMMHBIH
MaTepuaj, I'paMOTHO M IO CYILIECTBY €ro M3J1araer, He IOIyCKaeT
CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, BIAJIEET
HEOOXOJMMBIMU ~ yYMEHHMSMH M  HaBblKAMM  IpPU  IPUHATUH
KOHCTPYKTUBHBIX PEILICHUH.

OTIuyHO

BbINOIHUI IPOEKT B MOJTHOM 00BbeMe, IITyOOKO U IMMPOYHO OCBOMJI BEChH
MaTepuaj mporpamMmbl OOyuUeHUs, UCUEPIIBIBAIOLIE, [TOCIEI0BATENbHO,
IPaMOTHO M JIOTUYECKH CTPOMHO €ro W3J1aracT, He 3aTpyAHseTCs C
OTBETOM I1PH U3MEHEHUU 3a/1aHNUs, IPAaBUILHO 0OOCHOBBIBAET MIPUHSTHIE
KOHCTPYKTUBHBIE PELICHUS.

7.2.3 llIkay1a onleHNBAHUSA TECTA
Pe?)y.]'II)TaT TeCTHPOBaHI/IH OILICHUBACTCS 110 HpOHeHTHOﬁ IKaJIC OIICHKU.

Onenka KonmuecTBo mpaBUIIBHBIX OTBETOB
OTmuHO ot 81% no 100%
Xopouio ot 61% 1o 80%
Y 10BIETBOPUTETHEHO oT 41% no 60%
HeynosnerBoputenbHo 40% u MeHee NMPaBUIIbHBIX OTBETOB

7.2

OueHo4yHbIe CpeICTBA

7.3.1. Texkymuii KOHTPOJIb

7.3.1.1 IlpumepbI TECTOBBIX BONPOCOB 1O Aucuuminie «KoHcrpykropcko-
TeXHOJIOTHYecKoe ofecreyeHue MPOEKTHUPOBAHUS ANINAPATOB OTPACIN
Pazoen oucyunnunvr «Annapamer 2udpomexanuuecko2o paszoeneHus OUCNEPCHbIX CUCTIEM )

1. Vkaxure Hauboee MMpaBUJIbBHYIO COBOKYITHOCTb CII0CO00B 3alaHus TPaHyJIOMETPUUICCKOT'O
cocCTaBa 4aCTHII.

1)

2)

3)

TaGmuunblit crocod, rucrorpamMma, audepeHuanpHas KpuBas pacrpeaesieHus
(TIOTHOCTH ~ pacIlpenesieHus]) YacTHIl 10 KPYMHOCTH, HHTETpalibHAsl KpHUBas
pacrpeneneHus YacTHIL [0 KPYIHOCTH;

TabmuuHbIi cioc00, rUCTOTpaMMa, TapaboTuvecKas KpuBasi paclpeeICHUs] JacTHI]
0 KPYIMHOCTH, MHTETPANIbHASL KPUBAs pacIipeie]ICHIs YaCTHI] 110 KPYITHOCTH;
l'ucrorpamma,  auddepennuansHas  KpuBas  pacupeneiaceHusi  (IUIOTHOCTh
pacrpeniesieHus1) 4acTUIl O KpPYMHOCTH, WHTErpajbHas KpHUBas paclpeaeieHus
YaCTHI] 110 KPYITHOCTH, KPUBAasi BEPOSITHOCTH;
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4) Tabnuunblii cioco0, rucrorpamMma, nuddepeHnnanbaas KpuBasi pacrupeaeacHus
(TIIOTHOCTB pacIpeieeHts]) YaCTULL IO KPYITHOCTH, KpUBasi BEPOSITHOCTH;

2. Ykaxute HanOoJee MPaBUWIbHYIO 00J1acTh mpuMeHeHus TpyOku [Turo-IIpanaris.
1) H3mepeHue ocpeTHEHHOTO 3HAUYEHHUsI CKOPOCTH MTOTOKA U CTETIEHU TYpOYJIEHTHOCTH;
2) H3mepeHue OCPEIHEHHOTO 3HAUE€HUSI CKOPOCTH ITOTOKA;
3) MsmepeHue OCpeIHEHHOTO 3HAYEHHS CKOPOCTH TIOTOKA U  MYJIbCALIMOHHOM
COCTAaBJISIOIICH;
4) HM3mepeHue IyJIbCAllMOHHOW COCTaBIISAIOIICH CKOPOCTH TIOTOKA UM CTENCHHU
TypOyJICHTHOCTH.

3. Vkaxure, Ha 4e€M OCHOBaH MNpuHIUNA JAeWcTBua mnpudbopa Koynrepa misg usmepeHus
IPaHYJIOMETPUYECKOI0 COCTAaBa YaCTULL.

1) W3mepsieTcs CKOPOCTh OCaXIECHUS YaCTHULL TIOJ] IEUCTBUEM CHJIBI TSKECTH;

2) U3mepsieTcs CKOPOCTh OCAXJEHHs YacTULl MOJ JCHCTBHEM LEHTPOOEKHOM CHIIbI
WHEPLINN;

3) Uzmepsiercs MpoBOAUMOCTh KAIMOPOBAHHOTO OTBEPCTHUS NMPHU MPOXOXKIECHUH Yepe3
HEro YacCTHUIBI.

4) W3mepstoTcs pa3Mephl 4YaCcTHIL C IIOMOLIbIO MUKPOCKOIIA.

4. VYxaxuTte, Kak oT TaOJMYHBIX JaHHBIX 33JaHUS TPAHYJIOMETPUUYECKOTO0 COCTaBa YaCTUll IIPU
HEpaBHOMEPHOM  Iare pa3OMBKM  [JuMamna3oHa KPYMHOCTH  4YacTUI] Mepertu K
b depeHIMaTBbHON KPUBOH pacipeieeHH s,

1) TabnauuHble AaHHBIE MPEICTaBUTh B BHUJE TMCTOrpaMMbl M amllpoOKCHUMHUpPOBaTh €€
IJIaBHOM KPUBOI;

2) Iloctpouts rpaduk npu nociea0BaTeIbHOM CYMMHPOBAHUN TaOJIMYHBIX TaHHBIX;

3) TaOGnuuHble JaHHBIE Pa3AETUTh HA JUIMHY COOTBETCTBYIOIIETO HHTEPBaa KPYITHOCTH
YacTUI] U MOJIYYEHHOE 3HAUYEHUE OTJIOKUTHh Ha rpaduke U3 cepeiuHbl MHTEpBaa,
MIOJIyYEHHBIE TOYKH alllPOKCHUMHUPOBATH IIJIABHON KPUBOM;

4) TabnuuHble TaHHBIE OTIOXKUTH U3 CEPETUHBI COOTBETCTBYIOIIUX UHTEPBAIOB HA OCU
a0CITCC ¥ TIOYYECHHBIC TOUYKH COCIMHUTD MJIABHOW KPHUBOM.

5. Vkaxure HauOoliee NpaBUIbHOE OINpeAeJeHHE MPHUHIMIA JEUCTBUS U BO3MOXHOCTHU
uzMepenus Tpyoku I[uro-IIpantis.

1) Ha ocHOBaHMH M3MEpeHMs] TUHAMHYECKOIO Haropa ONpeNeNseTcs OCPeAHEHHOE
3HAYEHHUE CKOPOCTHU ITOTOKA;

2) Ha ocHOBaHMM H3MEpEHUs] CTAaTHYECKOIO HaIopa ONpPEAEeNsieTCs OCPEAHEHHOE
3HA4YEHHUE CKOPOCTHU ITOTOKA;

3) Ha ocHoBaHuu u3MepeHUs Pa3HOCTH OUHAMHYECKOIO M CTAaTHYECKOro Haropa
OIIPENIEIAETCS OCPEIHEHHOE 3HAUYECHUE U ITyJIbCALIUOHHAS. CKOPOCTHU IIOTOKA;

4) Ha ocHOBaHMM W3MEpEHMsI Pa3HOCTHU JWHAMUYECKOTO W CTAaTUYECKOro Hamopa
OINPEEIIAETCS OCPEAHEHHOE 3HAYEHNE CKOPOCTH ITOTOKA.

6. VYxaxwure HanOoIee MPaBUIIbHOE OINIPEEIIEHUE CTETIEHN TYpPOYJICHTHOCTH ITOTOKA.
1) Crenenb TypOyJICHTHOCTH TOTOKA — 3TO OTHOIICHUE Iy IbCAIIMOHHON COCTABIISIOICH
CKOpPOCTH NOTOKA K CpeHEN CKOPOCTH;
2) Crenenb TypOyJIEHTHOCTH MIOTOKA — 3TO OTHOIIICHUE CPETHEKBAIPATHUHOTO 3HAYCHHUS
CKOpPOCTH NOTOKA K CpeHEN CKOPOCTH;
3) Crenenb TypOYJIEHTHOCTH MOTOKA — 3TO OTKJIOHEHUE CKOPOCTH B JAHHOM TOYKE OT
CPEIHEr0 3HaYEHHSI CKOPOCTH;
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CrenieHb TypOYJIEHTHOCTH IOTOKAa — 3TO OTHOIICHWE MTHOBCHHOTO 3HAYCHUS
CKOPOCTH K CpEJIHEH CKOPOCTH TIOTOKA.

7. Yxkaxwure, OT 4Yero B IEPBYIO OYEPENb 3aBHCUT MPOU3BOAMTEIBLHOCTH OTCTOMHMKA IIO
pa3zensieMol CyCIeH3HH.

y
2)
3)

4)

[Ipon3BOAUTENBHOCTh OTCTOMHHUKA I10 Pa3AeiIIeMON CYCIIEH3UU 3aBUCUT B IIEPBYIO
ouepelib OT ero 00beMa;

[Ipon3BOAUTENBHOCTh OTCTOMHUKA 10 PA3ACIIIEMOU CYCIIEH3UH 3aBUCUT B IIEPBYIO
ouepesb OT IJIOLIAA TOBEPXHOCTU OCAXKACHHUS;

[Ipon3BOAUTENBHOCTh OTCTOMHHUKA II0 Pa3AeiIIeMON CYCIIEH3UU 3aBUCUT B IIEPBYIO
ouepesb OT IUIOUIAH TOBEPXHOCTU OCAXKACHUS U CKOPOCTH OCaXKICHUS YACTHULL;
[Ipon3BOaUTENBHOCTh OTCTOMHHUKA IO Pa3leiIIeMON CYCIIEH3UU 3aBUCUT B IIEPBYIO
ouepelb OT €ro 00beMa 1 CKOPOCTH OCAXKIEHUS YaCTHULL.

8. Ykaxure, OT 4ero B NEPBYK OYEPEAb 3aBUCHUT IPOU3BOAUTENBHOCTh TMAPOLMKIIOHA IO
paszensieMoy CyCIIEH3UU.

1)
2)
3)

4)

JunameTpa UMIMHAPUYECKON YacTH KOPITyca U AaBJICHUS B MUTAOILEM NaTpyOKe;
JlnaMeTpoB BEpXHEro U HIXKHETO CIMBHBIX ATPyOKOB,;

JnameTrpa HWIMHAPUYECKON 4aCTH KOPITyCa U yriia KOHyCHOCTH KOHHYECKOW YacTH
KOpIryca;

JlnameTpa BEpXHETo CIMBHOIO NMaTpyOKa U 1aBJICHUS B MUTAIOLIEM MaTpyOKe.

9. VYkaxure 3a CYET Yero B MEPBYIO OUEPEab YBEIUIUTCS KOHIICHTPAIHMS JTUCIIEPCHON (a3bl B
CTYIICHHOM TMPOJYKTE THAPOIMKIOHA (HWKHUNM CIIMB) TPH TOCTOSHHOM JTUaMETpe
HWIMHAPUYECKON YaCTH KOpITyca.

1)
2)
3)
4)

3a cueT yMEHbIIEHUS YIJIa KOHYCHOCTH KOHUYECKON 4acTU KOpITyca;

3a cyeTr yBeJIMYEHUS J1aBJICHUS B MUTAIOLIEM (BXOJHOM) NMaTpyOKe THAPOLMKIIOHA;
3a cueT yBeJIMYEHHUs IUaMEeTpa BEPXHETr0 CIMBHOTO MaTpyOKa;

3a cueT yMeHbIIEHUS 1uaMeTpa HUKHETO (IIECKOBOT0) pa3rpy304HOTo narpyoka.

10. Ykaxurte Haubosee npaBuIbHBIN NepedeHb MoKa3aresneil padoThl THAPOIMKIOHA, KOTOPBII
MOJKET OBITh PACCUUTAH C MUCIOJIb30BAaHUEM MOHATHUS TPAHUYHOTO 3epHA pa3/iesieHHs.

1)

2)
3)

4)

KonuenTpanus M rpaHylOMETpUYECKUH COCTaB YacTHIl AMCIEPCHOW ¢a3bl B
OCBETJIICHHOM U CTYILIEHHOM IIPOAYKTE;

[Ipon3BOAUTENBHOCTB 10 OCBETIEHHOMY M CTYIIEHHOMY IPOJIYKTaM;
I'panynomeTpuueckuii cocTaB 4YacTHIl JAUCHEPCHOW a3kl B OCBETIIEHHOM U
CTYILLIEHHOM IPOJYKTE;

Konnenrpanus nucnepcHoit Gassl B MPOAYKTaX pazaeeHuUs.

11. Kak cooTHOCSITCS JaBJIE€HUSI TOTOKOB B CTPYHHOM armapare?

1))
2)
3)

4)

I[aBJ'IeHI/IC pa6oqero IOTOKA OOJIbIIIE JaBJICHUA HWHXXCKTUPYCMOTI'O IIOTOKA U MCHBIIIC
JaBJICHHUA CMCIIAHHOTI'O ITOTOKA,

I[aBJ'IeHI/IC CMCHIAHHOI'O IIOTOKa MCHBIIC JaBJICHUA pa60qer0 IIOTOKa M OOJIbIIIE
AAaBJICHUS MHXKXCKTHPYCMOTI'O ITOTOKA,

I[aBJ'IeHI/IC HHKCKTUPYCEMOT'O IIOTOKAa MCHBIIIC TABJICHUSA pa60qer0 IMOTOKA U OOJIbIIIE
JaBJICHHUA CMCIIAHHOTI'O ITOTOKA,

I[aBJ'IeHI/Ie CMCHIIaHHOT'O ITOTOKa MCHBIIC OaBJICHUA pa60qer0 IIOTOKa W MCHBIIIC
AaBJICHUSA MHXXCKTHPYCMOT'O ITOTOKA.
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12. B kakoMm ciydae Ieaecoo0pa3HO MPUMEHITh HEHTPU(PYTH WIM THAPOIMKIOHBI, a HE
cernapaTopsbl?

)
2)

3)
4)

Ecnu pasmep uvactun nucriepcHoi ¢a3bl 00JbIlle MaKCUMaJbHOTO KPUTHYECKOTO
pa3mepa YacTHIL;

Eciu B cycneH3uu coAepKHUTCS 3HAYUTENbHOE KOJIMYECTBO MEJIKOAUCIIEPCHBIX
YaCTHII;

Ecnu Heo6xoauMo pa3iensiTh SMYIbCHH;

Ecnu ocHOBHas Macca YacTHIl MEHbLIE MPEAETbHOI0 pa3Mepa, ONpeneIsieMoro u3
yCIIOBUSI BO3MOKHOCTH BOSHUKHOBEHUS U dy3un.

13. YkaxxuTe Ha YeM OCHOBAH MPHUHIIUI UMIICIIEPHON (DIoTamuu.

1)

2)

3)

4)

Nmvmnennepnas ¢uiotanus oCHOBaHa Ha TOM, YTO BO3IYIIIHbBIE MMy3BIPEKH 00pa3yrOTCs B
BOJIE 32 CUET BbIJICJICHUS U3 HEe PACTBOPEHHOTO BO3/yXa O]l IEHCTBHEM BaKyyMa;
WNmnennepnas ¢uotanms OCHOBaHa Ha TOM, 4YTO pasjenseMas IIyJbIla
MIPEIBAPUTEIILHO HACBIIIAETCS BO3AYXOM I0J W30BITOYHBIM JABICHHEM, a 3aTeM
BBIIYCKAaeTCs BO (UIOTALIMOHHBIA pe3epByap, HaXOIAIIMICS MOJ aTMOC(PEPHBIM
JIaBJICHUEM;

NmnennepHas ¢iaoTanus OCHOBaHA Ha TOM, YTO BO3YX MOJAETCSI BO BCACHIBAIOIYIO
TpyOy Hacoca;

NmnennepHast ¢poTanus 0CHOBaHAa Ha MEXaHHMUECKOM JHMCIIEPTHPOBAHUN BO3IyXa B
yJbIIe.

14. VYkaxure, Kak yCTpOoeH QUIbTP-Ipecc aBTOMAaTU3UPOBaHHbIN kKamepHbIit THa GITAKM.

1)

2)

3)

4)

@uIbTp-Iipecc aBTOMATU3UpPOBaHHBIM KamepHblil Tuna @PIIAKM coctout wu3
KOMIUIEKTa TOPU30HTANIBHBIX (GUIBTPYIOMIUX IITUT, PACTIONOKEHHBIX MEXIY BEpXHEH
YIOPHOH IUIMTON U HUYKHEN HAXUMHOM;

@unbTp-nipecc aBToMaTu3npoBaHHbIM kamepHbld THHa POIIAKM cocrout wu3
KOMIIIEKTa BEPTHUKAIBHO PACIIONIOKEHHBIX MPSIMOYTOJIbHBIX (PMIIBTPOBAIBHBIX TLTUT;
OunbTp-nipecc  aBToMaTu3upoBaHHbBIM KamepHbld THna PIIAKM cocrout wn3
BEPTUKAIBHOTO IJIOCKOTO (PHIIBTPOBAIIBHOTO 3JIEMEHTA — JIUCTA, MPEACTABIISIOIIEr0
co0oil XKecTKHUi Kapkac M3 TpyObl WJIM IMpOKaTa, BHYTPU KOTOPOIO PaCHOIOKEH
JKECTKHUM IPEHaKHBIM BKJIABbIII;

@uibTp-npecc aBTOMATU3UpOBaHHbIM KamepHbld THna @PITAKM mnpencrasiser
cOo0ON BEPTUKAIBHBIM IWIMHAPUYECKUH KOPIYC C KPBIIIKOW M JTHHUILEM, MEXIY
KOTOPBIMH ITOMEIIIEHA PeleTKa, B KOTOPOU KpensTcsl PUIbTPOBAIbHBIE TATPOHBL.

15. BeiOepurte Hanbo1ee NOJHYIO XapaKTEPUCTHUKY OCaJAUTEIBHOIO IEHTPUPYTUPOBAHUSI.

1)

2)

3)

4)

OcanutensHOe  IEHTpU(YrUpoBaHWE —  BBIACIEHHE  TBepao  (a3pl U3
MaJIOKOHLEHTPUPOBAHHBIX CyCHeH3ull (koHueHTpauus 10 5% o00). [ns storo
mporecca HUCMONb3YIOTCS OCBETIISIONIME IIHEKOBbIE IHEHTpUdyru, TpyOUaTsie
HEHTPUPYTH U KUAKOCTHBIE CETapaTophbl C Tapelb4aThIMUA WA IWIHHIAPUICCKIAMUA
BCTaBKaMU;

OcanutensHoe LEHTPU(YTHpPOBaHUE MPOBOAAT B CEMApaTopax-CryCTUTENAX, W3
POTOPOB KOTOPBIX OCAJIOK B BUE KOHIIEHTPATa HEMIPEPHIBHO OTBOAMTCS Y€pe3 COILIA.
Konnentpanus tBepoit ¢passl — ot 2 10 30% 00.;

OcanutenpHOE HEHTPUPYTHPOBAHKE — pa3/IelIeHHE CYCIIeH3UI LEHTPU(DYTUPOBAHUEM
B Nep(opupOBaHHBIX POTOpax LEHTPUDYT MNEPUOAUYECKOIO U HENPEPHIBHOIO
JIefCTBUS,

OcanutensHoe LHEHTPUPYrUpOBaHUE - paszzaeneHue cpeaHe- u
BBICOKOKOHIICHTPUPOBAHHBIX CYCIEH3HMA. J{J1sl MPOBEeHUs ATOTO MpoLecca 0ObIYHO
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HCIONIb3YIOT 00€3BOKMBAIOIIME M YHUBEPCAJIbHbIE OCAJAUTEIbHBIE IIHEKOBBIE
neHTpudyru, pexxe — MNeHTPUPYTrd MEPUOIUIYSCKOTO IEHCTBHS C PYYHOH WU

MEXaHUYECKOW BBITPY3KOM OcaaKa.

16. Ykaxxute Hanbosiee MpaBUIbHBIM MEpPEUeHb CHJI, OKa3bIBAIOIIUX OCHOBHOE BIIMSIHHE Ha
IIPOLIECC pa3lelICHUs B TapeIbuyaToOM CerapaTope.

1)
2)
3)

4)

Ha niporiecc pa3neneHus B TapeabuaToM CerapaTope OCHOBHOE BIIMSHHE OKa3bIBACT
HEHTPOOEIKHAS CHJIA U CHJIA TSKECTH;

Ha mporuecc pa3neneHus B TapeibyaToM CEmapaTope OCHOBHOE BIUSHHE OKa3bIBACT
HEHTPOOEIKHAS CHJIA U CHJIA TPCHHUS,

Ha mporiecc pa3zenenust B TapeibuaToM cerapaTope OCHOBHOE BIIMSHHE OKa3bIBACT
cuna TpeHus u cuiia Kopuonuca;

Ha mporiecc pa3zenenust B TapeibuaToM cerapaTope OCHOBHOE BIIMSHHE OKa3bIBACT
HeHTpoOexkHas cuia u cuia Kopuonuca.

17. Yxaxure HanOoJiee NpaBUIIbHBINA NIepeueHb N3MEHEHUH MoKa3aresei paboThl MbUIEra30BoOro
LUKJIOHAa U BUXPEBOTO IbUICYJIOBUTEINS, KOTOPbIE IPOU30MAYT PU YMEHBIIEHUH JHaMeTpa
KopIIyca.

1)
2)
3)

4)

[Ipu ymeHbIIeHUN JUaMeTpa KopIlyca yBEIMYUTCS KOHLIEHTpalus TBepAoi (a3l B
OUYHMILEHHOM I'a3e U YMEHBIIUTCS IPOU3BOJAUTEIBLHOCTD allapara;

[Ipu ymeHbIIeHUN JUaMeTpa KopIlyca YMEHBIIUTCS KOHIIEHTpaus TBEpIoi (pa3bl B
OUYHMILEHHOM I'a3e U YBEJIMYUTCS IPOU3BOJUTEIBHOCTD aANIapara;

[Ipu ymeHbIIeHUN qUaMeTpa KopIlyca yBEIMYUTCS KOHLIEHTpalus TBepAoi (a3l B
OUHMILEHHOM I'a3e U YBEJIMYUTCS IPOU3BOUTENBHOCTD alIapara;

[Ipu yMeHbIIeHUH JUaMeTpa KopIlyca YMEHBIIUTCS KOHIIEHTpaIus TBEep1oi (pas3sl B
OUHMIIEHHOM I'a3¢ U YMEHBIIUTCS IIPOU3BOJIUTEIBLHOCTD alapara.

18. IIpu pacuere nuamerpa paboueil 30HBI BUXPEBOIO MBUICYJIOBUTENS B KAKOM JHAIra3oHe
BBIOMpAETCsl CKOPOCTh B paboueii 30He?

1)
2)
3)
4)

Ckopoctb BbIOupaercs B quanaszoHe ot 20 1o 25 m/c;
CkopocTh BeIOMpaeTcs B quamna3one ot 12 mgo 18 m/c;
CkopocTb BbIOMpaeTcs B quanas3oHe ot 5 1o 12 m/c;

CkopocTh BbIOMpaeTcs B 1uarma3one ot 15 g0 20 m/c.

19. Ykaxure Hanbosiee MpaBWIBHOE ONpEJeNeHHe NpPUHIMNA JeHCTBUS TypOYyJEHTHBIX
ra3onpoMsbIBaTeieH.

1)

2)

3)

4)

[IpuHIMn JelcTBUS STUX anmapaToB OCHOBAH Ha B3aWMOJICMCTBUM YACTHI[ C
JKHUJIKOCTBIO Ha TOBEPXHOCTH HACAJIKU;

[TpuHIIMTT IEHCTBUS TUX aIlllapaToOB OCHOBAH HAa HMHTEHCHUBHOM JIPOOJIEHUHN Ta30BbIM
MOTOKOM, JBHKYIITUMCS C BBICOKOUM CKOPOCTHIO (mopsiika 60-150 m/c), opomaromieit
ero XuAkocTh. OCaXIEHMI0 YacTHUI[ TbUIM Ha KalJigX OpOIIaroled >KUIKOCTH
CIOCOOCTBYeT TYpOYJIEHTHOCTh Ta30BOTO IOTOKA M BBICOKHE OTHOCHUTEIIBHBIE
CKOPOCTH MEX]1y YJIABIMBAEMbIMH YACTULIAMHU U KAIUIAMH;

[IpyHIMO JElCTBUS 3TUX anmapaToB OCHOBAH HA B3aWMMOJCWCTBUM YAaCTHUL[ C
KHUIKOCTBIO, PaCIIbIIEHHON (hOPCYHKaMU;

[IpyHIMO JElCTBUS ATUX anmapaToB OCHOBAH Ha B3aWMOJCWCTBUM YAaCTHL[ C
AKUJKOCTBIO MPHU MPOXO0KICHUU T'a3a yepe3 CIOU KUIKOCTH Ha TapesKe.

20. IIpu pacuere quameTpa mojaoro cKkpyooepa B KaKoM JThara3oHe BRIOUPAETCSl CKOPOCTh raza B
paboueii 30He?
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1) CkopocTh raza B paboueii 30He BpIOMpaeTcs B Anamna3oHe ot 5 1o 10 m/c;
2) CxopocTh raza B paboueii 30He BbIOMpaeTcs B Auana3one ot 8 10 12 m/c;
3) CkopocTts ra3a B paboyeii 30He BeIOUpaeTcs B auamnaszone ot 0,6 mo 1,2 m/c;
4) CkopocTh Ta3a B pabodeiil 30He BRIOMpaeTcs B Auama3one ot 2 10 5 m/c.

Kiaroun NMPaBUJIBHBIX OTBETOB HA TECTHI
1)-1;2)-2;3)—4,4)—3,5) - 4,6) -2, 7)— 3;8)— 1, 9) — 4, 10) — 4; 11) — 2; 12) — I;

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

7.3.1.2 Tembl IpakTHYeCKHUX padoT no qucuumiuHe « Koncrpykropcko-
TeXHOJIOTH4YecKoe odecreyeHUue MPOEKTHPOBAHUS ANINAPATOB OTPACIN

TemaTuka npakTudeckux padoT U3JI0KeHa B MyHKTe 3.4.

7.3.2. IlpoMexyTOYHAS ATTECTALUA

7.3.2.1. Bonpochl K 3K3aMeHY IO AuCHHIVINHEe «KOHCTPYKTOpPCKO-TEXHOJIOrH4YecKoe
olecreyeHue NMNPOEKTHPOBAHUS ANNAPATOB OTPACIN»

1. OO6nacTh Ha3HaUEHUS U KIaccuUKAIMS TeMJI00OMEHHbIX anmnaparoB. OCHOBHbIE
TpeOOBaHUs, IPEIbIBIsAEMbIE K KOHCTPYKLHUAM TEII000MEHHUKOB. COBpeMeHHast
HOMEHKJIaTypa TeII000MEHHUKOB.

2. 3MeeBUKOBBIE TEINIO0OOMEHHUKU. KOHCTPYKIUS, MIPUHIIHUI ASHCTBHS, OPSAIOK pacueTa.
3. Bunsl remnonocurene. JJocTOMHCTBA U HEIOCTATKH.

4. TemmnooOMeHHUKH THIIA «TpyOa B TpyOe». KoHCTpyKuus, MPUHIUT JeHCTBUS, TOPSTIOK
pacuera.

5. Cxewma pacuera TeII000MEHHBIX anmnapaTtoB. Onpenenenne K03GUINEHTOB
6. TemnooTaaYM U KO3 GUIMEHTA TeIIoNepeIadH.

7. KoxyxoTtpyOHsle TermnooOMeHHuKH. KoHCTpyKIun xectkoro tuna. Kpeminenue tpy0 B
TpyOHBIX 1ockax. [lopsaok pacuera.

8. BriOop HampaBiieHUs JBMXEHUS pabouux cpel. OnpeaeneHne CpeHero TeMIepaTypHoro
Haropa.

9. KoxyxotpyOHble TermmooOMeHHHKH. KOHCTpYKINH ¢ miaBaroieii rojgoBkoi, U-o0pa3HeiMu
TpyOkamu. Kpemenue tpy0 B TpyOHBbIX qockax [lopsnok pacuera.
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11

12

13.

14

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

CMecuTeIbHbIE TEINIOOOMEHHUKH. YCTPOﬁCTBO, MIPUHIUII HeﬁCTBHH, 001acTh MMPUMCHCHU
6apOMeTpI/I‘leCKI/IX KOHACHCATOPOB.

Arnnapatsl BO31yIIHOTO OXJIAXIE€HUA. Y CTPOUCTBO, IPUHLMI AciicTBUsl. KoHCTpyKIMu
TpyO, HOPSIIOK pacyera.

OcHoBHOe ypaBHeHHe Teruionepenaun. Onpezaenenue ko3hHUIUeHToB
TEIUI00TAa4YH U K03 PUIHEeHTa TeTUTonepeaun, CpEeaHEH Pa3HOCTH TEMITEPATYpP.
[TnactuayaTo-peOpHCTHIC TEINI00OMEHHUKN. KOHCTpYKIMH, 0COOCHHOCTH pacyera.

Br10op HampaBnenus ABrkeHus pabouux cpea. OnpeneneHue cpeiHero TeMIepaTypHoro
Haropa.

Temmo00MeHHHKHY U3 HEMETAILINYCCKUX MaTCpuruaoB. O06nacThb IMPUMCHCHU JOCTOMHCTBA
1 HCAOCTATKHU.

PerenepatuBHbie TemiooOMeHHbIe anmnapaThl. KoHCTpYyKINH, 00671aCTh IPUMEHEHHUS.

Bunsl TerioHocuTeneil, BBIOOp HanpaBiIeHUs IBUKEHUS TEIJIOHOCUTENEH, OpeiesieHue
CpeIHEN pa3HOCTH TEMIIEPATyp.

CmMmecuTenbHbIe TEII000MeHHbIE anmnapaThl. KOHCTpyKImu, 0671acTh IPUMEHEHHSI.

TeruoBoi 1 MaTepuanbHBIN OanaHc TemTooOMeHHoro annapara. Konndyectso
nepeaBaeMoro Teria Npu U3MEeHEHUHU (pPa30BOTro COCTOSIHUA U 0€3 U3MEHEHHMSL.

I'pagupuu. O6GmacTh NpUMEHEHUs, KOHCTPYKIIHH, TIPUHITUT ICHCTBUS.
[Topsimox pacyera peKynepaTUBHBIX TEIIIOOOMEHHBIX alapaTos.

TennoBsie TpyOBI, TEPMOCH(OHBI. Y CTPOHCTBO, IPUHIIMI JICHCTBUSI.
.CriupasibHBIE TETUIOOOMEHHUKH. Y CTPONUCTBO, YIUIOTHEHUS, TIOPSIOK pacyeTa.

[TnactuHyaTble TerIoo0OMeHHbIe anmnaparbl. KOHCTpyKInU, c1ocoObl H3TOTOBIEHHUS.
Koncrpykuuu mnactun. [lopsaok pacuera miacTUHYATHIX TEMIOOOMEHHUKOB.

TenuoBoii 1 MaTepuaIbHBIN OaaHC TemI000MeHHOro annapara. Konnuectso
nepeaBaeMoro Teria Npu U3MEeHEHUHU (pPa30BOTro COCTOSIHUA U 0€3 U3MEHEHHMSL.

[Mopsimok pacdeTa peKynepaTHBHBIX TEMIIOOOMEHHBIX anmnapaToB. OnpeaeneHue
KOA(pGUIIMEHTOB TEIUIOOTAa4YH U Kod((dUIlMeHTa TeTIonepeaayn.

Pa3znen nucuuruinael «KoHCTpyHpoBaHHUE U pacyeT annaparoB C ICEBA00KUKEHHBIM
CJI0EM»
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
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. OCHOBHBIE XapaKTEPUCTUKH CJI0S U YACTHI] TBEPAOT0 3€pPHUCTOr0 MaTepHara.

[IceBnooxmxeHue U Ipyrue cnocoObl KOHTAKTUPOBAHUS TBEPABIX YACTHIL C Fa30BbIM
(’KHIKOCTHBIM) TIOTOKOM.

O06acTh CyIIecTBOBAHUS TICEBO0KMKEHHOTO CJI0s1. MUHMMaJIbHAs! CKOPOCTh
TICEBIOOXKIDKEHHS 1 CKOPOCTh YHOCA.

OIHOPOHOE M HEOTHOPOIHOE NICEBIOOKIKEHHE. [101a s monepeyHoro ce4eHus
armapara.

KOHCTp}/'KLII/II/I KopIyca anraparToB € ICCBAOOKNKCHHBIM CJIOCM.

KoHcTpyupoBanue cenapaiiiOHHOT0 IPOCTPAHCTBA alllIapaToOB ¢ HEMOBUAKHBIM U
IICEBJ00XKIKEHHBIM ciioeM. [Tyt ymensIlieHus yHoca.

KOHCpr'I/IpOBaHI/IC T'a30BbIX KaMCP B alllapaTrax ¢ HCIIOABUIKHBIM U IICCBAOOKUNKCHHBIM
CJIOCM.

KoHcTpyupoBaHue razopacipeneanTeabHbIX peIeTOK.
lMunpaBnrueckoe cONpOTUBIIEHUE ANINAPATOB C IICEBIO0KUKEHHBIM CIIOEM.

Oo0acTh CYIICCTBOBAHUS IICCBAOOKNKCHHOI'O CJI04. MunuMaabHast CKOpPOCTH
ICCBIOOKMKCHUA U CKOPOCTH YHOCA.

OO6nacTh cyliecTBOBaHUS MICEBI0OKUKEHHOTO ClI0si. MUHUMAaIIbHAS CKOPOCTh
TICEBIO0XKIKEHHS 1 CKOPOCTh YHOCA.

OnHOpOIHOE M HEOTHOPOAHOE MICEBI0OKIDKEHHE. [Iomans monepeyHoro ceueHus
armapara.

Hcrteuenne cBOOOIHOM ra30BOM CTPYH U CTPYH, HCTEKAIOIIEH B TICEBO0KMKEHHBIHN CITOM.



