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1. Henu, 3a1aun ¥ NIaHUPYeMble pe3yJbTaThl 00yUeHHs] 0 TUCHUILINH

OcHoBHast 1enp  JUCHMIUIMHBI  «KOHCTPYKTOPCKO-TEXHOJOTHUYECKOE — obOecreueHue
IPOEKTHPOBAHUS alapaToB OTPaciiny» — IiIy0okas npodeccuoHanbHas MOJroTOBKA CIEHUANINCTA,
oOecrnieunBaroIias yCHelHOe PEIEHNE UCCIIE0BATEIbCKUX, IPOEKTHBIX, KOHCTPYKTOPCKUX 3ajad,
BO3HHUKAIOIIMX IPU CO3JaHMM HOBOIO OOOpYIOBAaHUS I XMMHUYECKMX U HE(PTEXMMHUYECKHX
IIPOU3BO/ICTB.

OcHOBHBIE 337jauaMM JUCLUIUIMHBI ONPEAEISIOTCS KBATU(UKAMOHHON XapaKTepUCTUKOI, B
COOTBETCTBUU C KOTOPOH B pe3y/ibTaTe U3yUeHUs! JaHHOW JUCUUIUIMHBI CIELUAIUCT JOJDKEH 3HATh
OCHOBHBIC HAIIPABICHMS U IEPCHEKTHBbl PA3BUTUS XUMHUYECKOM U  HepTeXxuMHUYecKOH
IIPOMBIIIJIEHHOCTH, BOIPOCHI IPOEKTUPOBAHUS, IKCIUTYaTal[UM U UCCIIEIOBAaHUS TEXHOIOIMUECKOTIO
000pyI0BaHUSI XUMHUYECKUX U HEPTEXUMHUUYECKUX IPOU3BOJICTB.

OO0yuenue o UCLIUIIINHE «KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE obecrieueHue
MIPOCKTUPOBAHUS AIIIapaTOB OTPACTN» HAMIPaBJICHO HA (GOPMHUPOBAHKE Y O0YUAIOIIMXCS CIICTYOIITUX
KOMIIETEHIINN:

Koa n HanmeHoBaHMe KOMIeTeH Mt NHauKaTopbl 10CTHKEHUS
KOMIIeTeHIUH

OIIK — 3 CnocobeH BHEAPATH U OCBAaHBATh NOIIK-3.1. 3Haer cmocoObl BHEApPEHUS W

HOBOE TEXHOJIOTHYECKOE 000pyAOBaHHE OCBOCHMS HOBOT'O TEXHOJIOTUYECKOTO
000pyI0BaHUS
NOIIK-3.2. [Ipumensier 3HAHUS o
BHE/IPCHHIO u OCBOCHUIO HOBOT'O
TEXHOJIOTUYECKOT0 000py10BaHUS
NOIIK-3.3. [IpumensieT 3HaHUS IO OCBOSHHIO
HOBOT'O TEXHOJIOTMYECKOT'0 000PY0BaHUS

2. MecTo TMCUMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

JuctumimbHa  «KOHCTPYyKTOPCKO-TEXHOJIOTHYECKOE OOECIeueHne IPOEKTUPOBAHUS —alllapaToB
oTpaciam» OTHOCHTCSA K Y4eOHBIM TUCHMIUIMHAM o0s3arenbHOi yactu Onoka bl «luctunimusasl u
MOJyaH» oOpa3oBaTelbHOW mporpamMmbl «CpencTBa aBTOMaTW3alldd M 0a3bl JaHHBIX IS
MIPOCKTUPOBAHUS TEXHOJOTMUECKUX Mpou3BojacTB» Hampasienus 15.03.05 Kouncrpykropcko-
TEXHOJIOTMYecKoe 00ecredeHre MalIMHOCTPOUTENbHBIX MPOU3BOACTB, KBAIU(UKAIUS (CTEIEHb) —
Oaxamnasp.

OcBoenne ucHMIUIMHBL  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOecreueHre MpOeKTUPOBaHUS
amnmapaToB OTpacim» B 7-M, 8-M W 9-M cemecTpe HEOOXOAWMO IS TMOCJIEAYIONMEr0 OCBOSHUS
muctumuine  «lIpomblliuieHHass sKojorust orpaciun», «OCHOBBI OO€CleueHUs TEXHOJIOTMYHOCTH
KOHCTPYKLIUN.

3. CtpykTypa u coaepkaHue TUCHUIINHBI
OO61mas TpyA0eMKOCTh JUCHIUTUTHHBI COCTABISAET 8 3a4eTHHIX eUHUIIBI (288 4acoB).

3.1 Buabl yueOHoii padoThI U TPYAOEMKOCTH
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3.1.1. Ouno-3a04Has popma 00yUeHUs

Koaunuect

. CemecTpnl
n/ Buna yueOHoii padoThl BO
| 4acoB / 8 9
1 | AyauTopHble 3aHATHA 162 54 54 54
B ToM uucne:
1.1 | Jexuun 72 24 24 24
1.2 | CemuHapcKue/IpakKTHUCCKUE 36 12 12 12
3aHSITHS
1.3 | JlabopaTopHbIe 3aHATHS 54 18 18 18
2 | CamocTosiTe/IbHAs1 padoTa 126 42 42 42
B Tom uuce:
2.1 | Jloknan, cooOmieHue
3 | Ipome:xkyTouHas
aTrecTamus
3auet/aud.3a4uer/IK3aMeH IK3aMeH JK3aMeH IK3aMEH JK3aMEH
Hroro 288 96 96 96
3.2  TemaTnuyeckuii MJIaH U3yYeHHUs THUCIHIITHBI
3.2.1. Ounas-3a04Has hopma 00ydeHUs
TpyroeMkocTsb, yac
AyautopHasi pabora
C
Ne Pazjesnibi/Tembl eMUHap 1 | amoct
n/n JAMCHANITMHBI | cxue/ abopar| pakTu | OATEJ
cero | exknu OpHBIC | YECKasi | bHasl
u MPAKTHR o ru | mozroT pabor
€CcKHe
a OBKa a
3aHITHS
1.1 OcHOBHBIE TIPUHITUTIBI 36 9 4 6 15
KOHCTPYUPOBaHUS anmnaparoB
XUMHYECKHUX MTPOU3BOJICTB.
12 |k 36 9 4 6 15
OHCTPYHUPOBAHHE U pacyeT
TEII000MEHHBIX anmapaToB, B TOM
qucie B KOPPO3HOHHOCTOHKOM
WCTIOTHCHUH.
1.3 | KoncrpyupoBanue u pacuer 36 9 4 7 16
BBITIAPHBIX U KPUCTATUTN3AIIMOHHBIX
anmnaparoB, B TOM YHCIIE B
KOPPO3HMOHHOCTOMKOM HCIIOJTHEHHH.
14 K 36 9 4 7 16
OHCTPYHUPOBAHHE u pacuer
anmaparoB THJIPOMEXaHUIECKOTO
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pasacicHusa OJUCIICPCHBIX CHCTEM, B
TOM 4YHUCJIIC B KOppOSHOHHOCTOfIKOM
HCIIOJTHCHUH.

1.5 | KoncrpyupoBanue u pacuer | 36 9 5 7 16
CYIIMJIBHBIX aIlllapaToB, B TOM YHCIIE B
KOPPO3HMOHHOCTOMKOM HCIIOJTHEHHH.

1.6 36 9 5 7 16

KounctpyupoBanue U pacuer
peakTopoB, B TOM  4YHCIE B
KOPPO3MOHHOCTOMKOM HCIIOJTHEHHH.

1.7 36 9 5 7 16

KoHctpynpoBanue u pacuer
armapaToB €O CJIOEM 3E€pHUCTOTO
Marepuaia, B TOM  4HCIE B
KOPPO3HMOHHOCTOMKOM HCIIOJHEHHH.

1.8 36 9 5 7 16

KoHnctpynpoBanue u pacuer
KOJIOHHOTO  0o0opyJaoBaHMsl  JUIS
MacCOOOMEHHBIX MPOIECCOB, B TOM
YHCIIE B KOPPO3HOHHOCTOMKOM
WCIIOJIHEHHH.

Hroro | 288 72 36 54 126

3.3 CoaepxaHue TUCHUNIHHBI

Tema 1.0OCHOBHBbIE NPUHIHUIIBI KOHCTPYUPOBAHUS ANNAPATOB XUMHYECKUX
NPOM3BO/ICTB.

HayuHble OCHOBBI UCCIIEIOBaHUs U KOHCTPYMPOBAHUS allapaTOB XUMHUYECKHUX
ITPOU3BOJICTB.

CBs13b TEXHOJIOTMYECKOTO MPOLECCa C KOHCTPYKIMEN annapara. PU3nyecKkoe u
MaTeMaTH4YeCKOe MOJEIMPOBaHUE. DKCIIEPUMEHTaIbHbIE HccaenoBaHus. OCHOBHbBIE
NPUHIUOBI U METOAbl KOHCTPYHPOBAHUS aNlapaToB XHWMHUYECKUX IPOU3BOJICTB.
[lokazatenn  kadectBa. HopMaTuBHBIE  JOKYMEHTBI,  HCIOJb3yEMbIE  MPH
KOHCTPYUPOBAHUU XUMHUYECKOT0 000pYAOBaHUS.

Tema 2. KoHCcTpynpoBaHue U pacyeT TeIVI000OMEHHBIX aNlllapaToB, B TOM
4YKcie B KOPPO3MOHHOCTOMKOM MCIIOJTHEHMH.

Krnaccudukainys 1 HOMEHKIaTypa COBPEMEHHBIX TEIJIOOOMEHHBIX alllapaToB.
OcHoBHBIE TpeOOBaHUS, MPEIBSIBISIEMbIE K TEIUIOOOMEHHBIM ammapaTtaM B XOJIe
MPOEKTUPOBAHMS, U3TOTOBIEHUS U AKCIUTyaTanr. OCHOBHbBIEC BUbI TEIJIOHOCUTEIIEH
U BIUSHUE WX XapaKTEPUCTUK HA KOHCTPYKIMIO amnmapaTta. Beibop HampaBieHus
JIBH>KEHUS TEIVIOHOCUTENEN, NX KOHEYHBIX TEMIIEPATYP U CKOPOCTHU IBUKEHUS. DTaIlbl
pacdeTa TEIJI000OMEHHUKOB, IeIb M 3aJa4d KaKI0To Thma pacdyerta. OOmas cxema
pacdera TerooOMeHHUKOB. [locienoBaTenbHOCTh TEIUIOBOTO pacydeTa armapaTos.
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Onpenenenue  k03(PGUIMEHTOB  TEIUIONEpENayd U BEJIMYHUHBI  CPEAHETO
TeMIiepaTypHoro Hanopa. OCHOBHBIE CIOCOOBI MHTEHCU(UKAIIUU TEIUI00OMEHa.

CmecurtenbHble  TerIo0OMeHHUKH. OOnacTb  NpUMEHEHHs, OCHOBHbBIC
KOHCTPYKIIMU,  TOCIEAOBATeIbHOCTh  pacuera Ha  MOpUMEPE  HACAI0YHOIO
TEIJI000OMEHHUKA.

PexynepaTuBHble  TEIJIOOOMEHHHKH. 3MEEeBUKOBBIE  TEMIOOOMEHHUKHU
NOTPY’)KHOIO W opocuTenbHoro tuma. O6macte mnpumeHnenus. KoHcTpykuuu
3MEEBUKOB, Kajadei, OPOCHUTENbHBIX YCTpOMCTB. [locnenoBareabHOCTh TEMIOBOIO,
KOHCTPYKTUBHOTO M THMAPABINYECKOIO pacyeToB. TermnooOMEHHHKH THNAa «TpyOa B
TpyOe», OCHOBHBIE KOHCTPYKLHH pPa300pHBIX, MOIypa300pHBIX U HEpa3OOpHBIX
anmapaTroB, YCTPOWCTBO W MpUHUUN UX padoTel. MeTonbl HHTEeHCU]UKAIUU
TEIJI000MEHa B MEXTPYOHOM TmpocTpaHcTBe. [locienoBaTenbHOCTh TEIJIOBOTO,
KOHCTPYKTHUBHOT'O ¥ THJIPABINYECKOTO PACUETOB.

KoxyxoTpyOuarble TEmIOOOMEHHUKH, OOJIacTb MPUMEHEHUs, OCHOBHBIE
KOHCTPYKLMHU, MNPUHLUI padoThl. Meroabpl HMHTEHCU(UKALMU TEIMJIOOOMEHa B
MEXTpYOHOM TPOCTPAHCTBE W KOMIIGHCAIlMM TEMIEpPAaTypHBIX HANpPsDKEHUH B
KOHCTPYKLUH. [TocnenoBaTeabHOCTD TEIJIOBOIO, KOHCTPYKTHUBHOTO 17§
TUAPABIAYECKOTO PACYETOB.

Butble TemnooOMEHHHUKH, 00JIaCTh NPUMEHEHHs, OCHOBHBIE KOHCTPYKLIHH,
cocoObl ~ HAaBUBKM  TPYOHBIX  My4koB. IlociemoBaTenbHOCTH  TEMJIOBOTO,
KOHCTPYKTHUBHOTO U THJIPABJIUYECKOTO PACYETOB.

TennooOMeHHUKH ¢ OpeOpEeHHBIMU TPyOaMH, 00JacTh MPUMEHEHUsSI, OCHOBHBIE
KOHCTPYKIIMU, IPUHIUIT pad0Thl. OCHOBHBIE CIIOCOOBI OpeOpeHus TpyO, onpeiesieHne
3¢ HEeKTUBHBIX Kod(hpuIreHToB TEIUIOOTAAYH OpeOPEHHBIX TpyoO.
[TocnenoBaTenbHOCTh TEIIOBOTO, KOHCTPYKTHUBHOIO M TMAPABIMYECKOTO pacyeTOB.

[InacTuHyaTtble  TEIJIOOOMEHHHKH,  O0JIaCTh  NPUMEHEHHS, OCHOBHBIE
KOHCTPYKUMHU U NpUHIMN paboThl. KoHCTpyHpoBaHUe TemIonepeaaronx MIacTHH.
CxeMbl peain3aluy JBUKEHUS TEIUIOHOCHUTEJIEH, IMOCIIEI0BATEIbHOCTh TEIIOBOIO,
KOHCTPYKTUBHOTO (KOMIIOHOBOYHOI'O) U I'MJIPaBIMYECKOIO PacyeToB.

[InactuHYato — peOpUCThIE TEIIOOOMEHHHUKH, OOJAcCTh WX TMPUMEHECHHUS,
OCHOBHbBIE KOHCTPYKLIMHM W MPUHLUIN UX paboThl. OCHOBHBIE CIOCOOBI OpeOpeHus
noBepxHocTed.  Ompenenenue  AHPEKTUBHOCTH  TEMJIOOOMEHA  OpeOPEHHBIX
ITOBEPXHOCTEMN. [TocnenoBaTenbHOCTH TEIUIOBOTO KOHCTPYKTHUBHOTO 51
TUIPABINYECKOTO PACUETOB.

CnupanbHblie TEIIOOOMEHHUKHU, 00J1aCTh MPUMEHEHHS, OCHOBHbIE KOHCTPYKLIUU
U npuHUUn padotel. CnocoObl YIUIOTHEHHS TOPUOB CIHMPAIbHBIX KaHAJOB.
[TocnenoBaTenbHOCTh TEIIOBOTO, KOHCTPYKTHUBHOTO M THAPABINYECKOIO PACYETOB.

PexynepatuBHbie TermiooOMeHHUKH U3 yrierpadura u (roporiacta, 001acTh
IPUMEHEHHs, OCHOBHbIE KOHCTPYKLMU U NPUHIMI UX padoThl. [locnenoBarenbHOCTD
TEIJIOBOTO U KOHCTPYKTUBHOI'O PACUYETOB.

Tema 3. KoHcTpynpoBaHme U pacueT BbIIAPHBIX U KPUCTAJIN3AIHOHHBIX
anmaparoB, B TOM 4YMcJie B KOPPO3HOHHOCTOHKOM MCIIOJTHEHHUH.
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Knaccudukanuys BbIIapHBIX M KPUCTAUIM3ALUMOHHBIX anmnapatoB. OCHOBHBIE
TpeOOBaHUS, TPEIBSIBISIEMbIE K palOHATBHBIM KOHCTPYKIMSM BBIIAPHBIX U
KPUCTAIUTM3AIIMOHHBIX ammapaToB. Kimaccudukarys OCHOBHBIX BUIOB YITAPUBAEMBIX U
KPUCTAJUTM3YIOMINXCS pacTBOPOB. KoOHCTpyHpoBaHWE W pacyeT OCHOBHBIX Y3JIOB
(rperomasi W cemapariioHHas Kamepa, MHUPKYJISIUOHHBIE  TPyObl W KOHTYPBHI,
cenapaTtopsl W OpBI3TOYJIOBUTENN) BBIIAPHBIX U KPUCTALIU3AIMOHHBIX ammapaToB.
KoHcTpynpoBanue m pacueT BCIOMOTATENbHBIX Y3JIOB (IITyIlepa, y3JIbl BBOJA U
BBEIBOJIa PACTBOPOB, CYCIIEH3W, TPEIONIEr0 Mapa, KOHJCHCaTa W MWHEPTHBIX Ta30B)
BBITIAPHBIX W KPUCTAJUTM3AIMOHHBIX anmapartoB. KoOHCTpyuWpoBaHWE # pacyer
BCIIOMOTATENbHBIX y3JI0B (IITYyIepa, Y3JIbl BBOJIa U BBIBOJIA PACTBOPOB, CYCIICH3HH,
IpEIOIIETo Napa, KOHJICHCAaTa M MHEPTHBIX Ta30B) BBIMAPHBIX U KPUCTAIUIH3AIMOHHBIX
anmapatoB. Pacuer TpyObl BCKUTIaHUS BBITIAPHBIX allllapaToB.

OO0mue  TPUHIMIBI  TEXHOJOTMYECKOTO  pacueTa  BBIMAPHBIX U
KPUCTAJUTM3AIMOHHBIX allapaToB.

KoHncTpynpoBanue TpyOUaThIX BBIMAPHBIX U KPUCTALTU3AIMOHHBIX aliapaToB ¢
€CTECTBEHHONM W  TNPUHYIUTEIBHOW  IUPKYJAIMUEH, CHOCOObl  OpraHu3aluu
IUPKYJSIIIAA, 00JIaCTh TNPUMEHEHHS JaHHBIX allllapaToB, pacdeT KpaTHOCTH
MUPKYJSITIA. KOHCTPYKTHBHBIA W THUAPABIMYCCKUN pacdeThl JaHHBIX aIlllapaToB.
[IneHouYHbIE W POTOPHO—IIJICHOYHBIC aIMapaThl, OCHOBHBIC KOHCTPYKITUU M TPUHITUIT
uX paboThI, KOHCTPYHPOBAHHE POTOPOB AIMIAPATOB M OPOCUTENCH, KOHCTPYKTUBHBIN 1
TUAPABIMYECKAN PACUCTHI.

ATmmapaTel  MOTPYXHOTO  TOPEHHs, 00JacTh TNPUMCHCHHS, OCHOBHBIC
KOHCTPYKIIMU U mpuHimn padotel. KoHCTpyupoBanue 06apOOTEpOB, OIpeaeiieHue
TIIyOWHBI UX TIOTPYKEHUSI B PACTBOP.

AmnmapaTtel  JJIE  MAacCOBOM  M3OTHAPUYECKOM KpHUCTAIM3allUud, 00J1acTh
MPUMEHEHUSI U OCHOBHBIE KOHCTPYKIIMH KPHUCTAJLUTU3aTOPOB TMOBEPXHOCTHOTO U
BaKyyMHOT'O THIIOB.

Tema 4. KoHCTpyupoBaHue U pacyeT annaparoB ruApOMeXaHu4ecKoro
pa3aejieHus JUCIIEPCHBIX CUCTEM, B TOM YHCJIe B KOPPO3HOHHOCTOMKOM
UCIIOJITHCHM U.

OCHOBHBIC THIIBI aNMapaToB THUAPOMEXAHUYECKOTO PA3JCICHUS AUCIIEPCHBIX
CUCTEM.

OCHOBHBIC XapaKTEPUCTUKHU ITUCIIEPCHBIX CHUCTEM. MeToasl M MpUOOpHI s
aHaJau3a rPaHyJIOMETPUYECKOrO0 COCTaBA AUCIEPCHBIX MaTepuanoB. MeToapl aHaIn3a
MOJIS1 CKOPOCTEHN TypOyJIE€HTHBIX MTOTOKOB.

OcaxaeHue 4YacTull B TMOJe JACHCTBUS CWIbl TsKeCTH. (OTCTOMHUKH.
KoHcTpykiuu, 001acTh MPUMEHEHHS, pACYET T€OMETPUUECKUX MTapaMETPOB.

OcaxieHre 4acTuIl B TI0JIe ICUCTBUS IICHTPOOSKHON CUIIbl mHEpIKU. HamopHbie
THAPOIMKIIOHBL. Y CTPONCTBO, TMPHUHIIUIT JCUCTBUS, 00nacTh mnpuMeHeHus. [lome
CKOPOCTEM B THIPOUMKIOHE. PacdeT pacXOOHBIX XapaKTEpUCTHK, IIOKa3aTesen
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paznenenusa. KoHcTpykiun OaTapelHbIX THIPOLUMKIOHOB. YCTPOMCTBO, NMPUHIMI
NEeNCTBUS, 00J1IaCTh NPUMEHEHUS BaKyyM-THIPOLIUKIOHOB.

Crpyiinple  ammaparbl.  OOjacTb  NPUMEHEHMs, NPUHLMI  JEHCTBUS,
kinaccudukanus. Pacuer cTpyitHOro Hacoca.

[enTpudyru u cenapatopsl. O6IaCTh TPUMEHEHUS, KIAaCCUDUKAIUS, TIPHHIIHIT
NENUCTBUS, 00J1aCTh TPUMEHEHUS. PacyeT pacXoJHBIX XapaKTEPUCTHUK M MOKa3aTelen
paszfeseHusl.

®noraropel. Teopermyeckue OcHOBBI Tmpouecca ¢iotanui. OCHOBHBIC
KOHCTpyKuuu  (moraropoB.  Hamopubeie  ¢uoTaTopsl,  BakyyM(IOTaTOpPHI,
uMneiiepasie  (GaoTaTopel, 3IeKTpodraoTratopsl, ¢GaoTaTOPHl C  (UIBTPOCAMH.
[TpuHLIMI AEMCTBYSL, JOCTOMHCTBA U HEAOCTATKU, 00JI1aCTh IPUMEHEHUS.

Anmapatel  mbpUIera3ooducTkd.  OcaaurenbHblEe  KamMepbl, HHEPLUOHHbIE
IBUICYJIOBUTENN, LUKIOHBI, BHUXpPEBbIC MbUICyJIOBUTEAN. OOIAaCTh NPUMEHEHMS,
IPUHIUI IEUCTBUSA, OPAIOK pacuera, JOCTOMHCTBA U HEAOCTATKH.

Mokxkpsie nbuieynoButenu. [lonbie ckpy060epsl, HacaouHble, ckpy0oep BenTtypu.
OO6sacTh NpUMEHEHUS, TOCTOMHCTBA U HEJJOCTATKU, OPSAIOK pacyera.

Tema S. KoncrpyupoBaHue u pacueT CylIMJIbHBIX aNliapaToB, B TOM YHUCJIE B
KOPPO3MOHHOCTOWKOM HCIOJTHEHUH.

OO11ue 1o10KeHNUs KOHBEKTUBHOM CYIIIKU TUCIIEPCHBIX MaTepuanoB. CocTosIHUE
paBHOBECHS MEXAY BIAXKHBIM Tra3oM H MarepuasioM. (Cxema KiaccUPUKAIUIU
BJIQXKHOTO Marepuaja NPUMEHUTENbHO K IpoleccaM CyUIKd. MaTtepuanbHbli U
TEIJIOBOM OanaHchl. JmarpaMmma BIaXHOTO rasa, M300pakeHHe CTaTUKH Tpolecca B i-
X nmarpamme. Kunermka cymku. OnpeneneHue NMPOAODKUTEIBHOCTH IIPOLECCa.
OO01as cxema pacuera CyIIKH JIJIsl AUCTIEPCHBIX MaTepraioB (0JI0OK—CXeMa alropuTma
pacuera). OnpeneneHne ABMKYIICH CHIIBI MpoIecca CYIIKA B TMEPUOJ MOCTOSHHOU
CKOPOCTH.

Onpenenenue JBWXKYIIEW CHIIBI Tpollecca CyHUIKM B mepuoj yObIBaroien
CKOPOCTH CYIIKH. MaTeMaTH4ecKoe OMHCAHHE TMPOoIlecca CYIIKH C IIENBI0 pacuera
JIBIOKYIEH cuibl miporiecca Ha OBM. Koadduiments! Temio- 1 maccooOMeHa mnpu
CYLIKE AMCIIEPCHBIX MATEPHAJIOB U UX OIpEIeICHHE.

Onpenenenne MacCOOOMEHHBIX  KOA(DPHUIIMEHTOB © WX  OMNpeAesICHHUE.
DddexTuBHBIC KOAPGUITMEHTHI TETUIO- K MaCCOOOMEHA M X ONPE/ICIICHHE.

Omnpenenenre BpeMEeHH CYIIKH JUIsl TUCIIEPCHBIX MaTEPHUAaJIOB:

a/ 13 OCHOBHOTO YpaBHEHHUS TEIUIOOOMEHA;

0/ M3 OCHOBHOT'O ypaBHEHHUSI MaCCOOOMEHA.

Knaccudukanus npuMeHEHUs CYIIMJIBHBIX ammapaToB B 3aBUCUMOCTH OT
OCHOBHBIX CBOMCTB BBICYIITUBAEMBIX MaTEpHAJIOB.

TexHoJIOTHYECKHE U TEXHUKO-DKOHOMHUYECKHE acCMleKThl BbIOOpa crocobda
CYIIKW. AmmapaTsl IJsl CYIIKH B HEMOJBIKHOM CJIO€ /KaMEpHBIE, TyHHEJbHBIC,
CYIIWJIKH C OMPOKHIBIBAIOIINMICS TOJIKaMHU, TYPOUHHBIE W TapenbuaThie CYIIUIIKH,
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IIaXTHbIE CYIIWJIKH, BAJbLIOBBIE M JICHTOUHbIE CYIIMIKKA/. KOHCTPYKINU CYHIUIIOK U
UX pacyer, OIlpeIeIeHue T€OMETPUIECKIX Pa3MepOB.

KoHCcTpyKkTHBHBIE OCOOEHHOCTH OapabaHHBIX CYyHIMJIOK. CXeMbl HEKOTOPBIX
TUIIOB BHYTPEHHHX Hacagok OapabaHHBIX cymmiIok. Pacuer GapabGaHHBIX CYUIHIIOK,
OIlpe/IeIeHue FreOMETPUIECKUX Pa3MEPOB.

PacnipuiuTenbHbIE CYMIMIKA M UX KOHCTPYKTHUBHBIE ocoOeHHOCcTU. DopcyHKH
JUIS  pacHbUTUTENBHBIX CYIIMJIOK, CXEMbl pPACIbUIMTEIbHBIX JHCKOB, CXEMbI
CYIIWJIBHBIX ~ Kamep. Pacder  pacHbUIMTENbHBIX  CYIIMJIOK,  OMPEICIICHUE
reOMETPUYECKUX pa3MepPOB.

[lneBMaTH4yeCcKue CYMIMWIKA W  HUX  KOHCTPYKTUBHBIE  OCOOCHHOCTH.
[THeBMaTuueckue TpyObI-cymwiikd. CrHupainpHble MHEBMATHUYECKUE CYIIMIIKU
(criupanbHass MHEBMOCYIIWIKA C LUKJIOHHBIM CEMapaTopoM, MHEBMOCYIIWJIKA C
IUIOCKON OuIsspHON cHupaiblo, BUXpEBas CyLIMJKa). Pacyer NHEBMOCYIIMIOK,
OIpe/IeNICHNE UX TE€OMETPUUECKUX Pa3MEPOB.

CrinpalibHO-BUXPEBBIE CYIIMIIKUA U UX KOHCTPYKTUBHBbIE 0coOeHHOCTU. Pacuer
CHHUPaIbHO-BUXPEBOM cylIMIKU. OnpeereHne reOMeTpUIeCKuX pa3MepoB.

Aspo(hOHTAHHBIE CYIINIKU U CYIIWIKH C KUISIIUM CJIOEM, UX KOHCTPYKTUBHBIE
ocobeHHocTH. Pacuer a’poOHTAHHBIX CYHIIMJIOK M CYIIMJIOK KHIISIIEro Cios,
OIpeJIeIeHue TeOMETPUIECKUX Pa3MEPOB.

O6ocHOBaHHME MPUMEHEHHS ISl CYIIKH IHUCIEPCHBIX MaTepHalioB CYIIHIOK
KUTIAIIETO CJIOS ¥ CIIMPAIbHBIX CYIIHIBHBIX YCTAaHOBOK.

Tema 6. KoHcTpyMpoBaHMe W pacyeT PpeaKkTOpoB, B TOM 4YHCJIEe B
KOPPO3UOHHOCTOMKOM MCIIOJTHEHUH.

OcHOBHbIE TOHATUS W omnpeAeneHUs. KuHETHKa XHUMHUYECKHX MPOLECCOB.
MarepualibHbIi U TEIUIOBOM OalaHC XMMHUYECKHX MporieccoB. OCHOBHBIE THIIBI
PEaKTOPOB.

PeakTopsl meproandeckoro 1eMcTBus (TOMOTEHHbBIE HECTAITMOHAPHBIE PEAKTOPHI).

OIuMHOYHBIE PEAKTOPHI MOJYHENPEPHIBHOIO NEeUCTBUA. OIMHOYHBIE PEAKTOPHI
HEMPEPBIBHOTO JIEUCTBUS (TOMOTEHHbBIE CTAlIMOHAPHBIC PEAKTOPHI).

TpyOuatbie peakTopbl. MeTOJBI pacueTra pPeaKTOPOB: PEAKTOPbl HUIACATHLHOTO
CMEIIEHUS TEePUOJIUYECKOTO W HEMPEPHIBHOTO JACHCTBUSA, PEAKTOPHI HACATBHOTO
BBITECHEHUSI, PEAKTOPhI MPOMEKYTOUYHOTO THIIA.

KoncTpykiun xumuueckux peaktopoB. OCHOBHBIE TpeOOBaHUS, TPEAbIBISEMbIC
K peakiMOHHBIM ammaparam. KOHCTPYKIIMHM KOJOHHBIX peakTopoB: KoHCTpyKIius
dbyTepoBaHHOW amnmapaTypbl IJis CHHTE3a KapOamuaa, KOHCTPYKIIHMS PEaKTOPOB C
MEePEMEIINBAIOIINME YCTPOUCTBAMU.

Memanku. Konctpykuuu TpyOuaThix peakTopoB. KoHCTpykmuu 0apOOTaKHBIX
peakTopoB. KOHCTpYyKIIMM pPEaKTOPOB ISl KOHTAKTHO-KATAJTUTUYECKUX IMPOIECCOB.
@DakTOophbI, BIUSIONIME HA X0 KOHTAKTHO-KaTaTUTHYECKOro mpoiecca. Konctpykuuu
PEAKTOPOB C HEMOIBM>KHBIM CJIOEM KaTajlu3aTopa.
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AnrmnapaThl IIAXTHOTO (€EMKOCTHOTO) Tuma. TpyOuaTblii KOHTAKTHBIN anmapar asis
JNETHIPUPOBAHUS  IIUKJIOTeKcaHoja. AmnmapaTbl MOJIOYHOTO THMA. ATMMapaThl
KOMOMHUPOBAaHHOTO THUMA. AIMMapaThl C HEMNOABMXKHBIM CJIOEM KaTajau3aropa.
Anmapatsl ¢ JBHXKYIIUMCS CJIOEM TPaHyJIMPOBAHHOTO KaTaau3aTropa.

Tema 7. KoncTpynpoBaHue H pacyeT annapaToB €O cJI0eM 3ePHUCTOIO
MaTepHajia, B TOM YHcje B KOPPO3HOHHOCTOHKOM MCIOJTHEHHH.

OcoOeHHOCTH B3aMMOJICHCTBUS HA TOBEPXHOCTH pazfeia ra3zoo0pa3Hou
(xkumkoii) u TBepaAoH ¢az. Knaccubukarus ammapaToB ¢ TBEpAOH (a3oit 1Mo crmocody
B3auMoiecTBUA (pa3. XapaKTepruCTUKa TBEPIOIO 3epHUCTOro Marepuana. OCHOBHbIE
y3JIbI AMIMAPATOB C HEMOABHKHBIM U MICEBAOOKMKEHHBIM CIIOEM.

[Ipenenbl cymiecTBOBaHUS MCEBAOOKUKEHHOTO cI0sl. MUHUMalIbHAsE CKOPOCTh
MICEBJIOOKMKEHUS MOHOJIMCIIEPCHOTO M TMOJUAMCIEPCHOro cioeB. OrnpeaeneHue
cKopocTy BUTaHUsI. OJTHOPOJHOE U HEOAHOPOJIHOE TICEBOOKUKEHUE.

OcHOBBI HCTEUYEHHsS CBOOOJHON 3aTOIUIEHHON CTpyd. OCHOBBI HCTEUEHHMS
TypOYJEHTHBIX CTPYH B IICEBIOOKM)KEHHBIN ciol. Pacuer pasmepoB (akena B
TypOyJIEHTHOM ciioe. Pacuer u KOHCTpyHpOBaHHE ra30pacipeieIUTENbHbIX PELIETOK.
Oco0eHHOCTH KOHCTPYUPOBAaHUS PEIIETOK JJIi TEepPMOJaOUIIbHBIX MaTepHUaJIOB.
[TpoBanbHbIE U OECIIPOBATILHBIE PEILIETKH.

['mppaBnuyeckoe  CONPOTHUBIICHHE  anlapaToB € HEMOJABWKHBIM U
IICEBJIOOKMKEHHBIM CIIOSIMU.

Pacuer MHUHUMaNbHO HEOOXOAMMOW BBICOTHI C TOYKM 3PEHUS pEIaKCalUH
TEMIIepaTyphbl OKIXKAIOIIEro areHTa U TBEPAOro marepuaia. Pacuer MUHUMAaIbHO
HEOOXOJMMOW BBICOTBHI CIIOSI U3 YCJOBHUS PaBHOMEPHOCTH OOpabOTKM Marepuaina.
Pacuet paszmepoB paboueii 30HbI anmapaToB ¢ MCEBAO0KUKEHHBIM CIIOEM.

OcHOBBI pacyeTa W KOHCTPYMPOBAaHUSA CENApallMOHHOTO MPOCTPAHCTBA
anmnapaTtoB C HEMNOJABHXKHBIM M TICEBIOOKWKEHHBIM clioeM. Meroauka pacuera
CenapaloOHHOIO IPOCTPAHCTBA [0 TMHAMUYECKOMY YHOCY.

OcHOBBI pacueTa W KOHCTPYMpPOBAaHMS Ta30BbIX KaMmep anmaparoB ¢
HEIOJABUKHBIM U IICEBI00KHKEHHBIM CIIOEM.

dopMa anmapaToB € IICEBAOOXKWKEHHBIM CJ0eM. I[IprumHBI NpHUMEHEHHs
MHOTOKAMEPHBIX ammnapaToB. KOHCTpyKIMM MHOroKaMepHbIX anmaparoB. [leperokn
JUISl TBEPIOTO MaTepuaia 3 KaMepsl B kKamepy. KOHCTpyKIus 1 pacuer nepeToKoB.

YCTpOUCTBO I MOJAYW U BBITPY3KM TBEPAOIO 3E€PHUCTOTO Marepuala.
OcHOBHBIE KOHCTPYKIIMU U pacyeT. PerynupoBaHue TeMiepaTyphbl ¢iosl B arapaTax ¢
MICEBJIO0KUKEHHBIM CIIOEM.

CnocoObl mMojaBOAa W OTBOAA TEIJa B ammapatax ¢ 3€pPHUCTBIM CIIOEM.
Oco6eHHOCTH TEMI000MEHa TOBEPXHOCTH C MCEBI00KIKEHHBIM CJIOEM.

NuTeHcudukanus nOpoueccoB B3aMMOACHCTBUS — OXKMKAIOLIETO areHra c
YacTUI[aMU B TICEBIO0KUKEHHOM ciioe. CTpylHHOE TICEBO0KUKEHUE.

['panynupoBaHue MPOAYKTOB B amnmaparax ¢ ICEBJO0KWKEHHBIM CIIOEM,
MEXaHU3M 00pa30BaHUsl T'paHy]l B IICEBIOOKMKEHHOM ciioe. MeToauka pacuera
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I'PaHyJISTOPOB C MCEBAOOKIKEHHBIM clioeM. CriocoObl o1aun pacTBOpA B ammapaThl
C TICEBJIOOKMKEHHBIM cjoeM. PacdeT u KoHCTpyupoBaHue (OPCYHOK ISl MOAAYU
pacTtBopa.

Tema 8. KoncTpynpoBaHue H pacyeT KOJIOHHOTO 000PYI0BAHMS s
Macco00OMEeHHBIX MPOLECCOB, B TOM YHCJIE€ B KOPPO3NOHHOCTOIHKOM
HCTIOJTHEHNH.

XapakTepuCcTUKH MacCOOOMEHHBIX MPOIECCOB peKTU(hUKAIMUA U abcopOIuu.
KoHcTpykinyn KOJNOHHBIX —anmapaTtoB. KOHCTPYKIIMM KOHTAKTHBIX YCTPOWCTB.
[TocnenoBaTenbHOCTD pacyeTa KOHTAKTHOTO ammapara. JKCTPaKIMOHHBIE aniapaThl.
XapaKTepuCTUKH TIPOIECCOB JKCTPAKIMU. Ammaparbl JUisl KUIKOCTHOH U
TBepAOo(a3HON IKCTpaKIUU. AmmapaTsl IS MPOIECCOB aacopOIMH W HOHHOTO
oOMeHa. XapaKTepUCTUKH MPOIECCOB a/ICOPOIMU U MIOHHOTO OOMEHA.

3.4  TemaTunka ceMHHAPCKHX/MPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHH

3.4.1. CemuHapckue/mpakTHYecKHe 3aHATHS

IpakTuyeckoe 3ansiTue 1. Koxyxorpyduarbie TEII00OMEHHUKY /ISl TEIUIOHOCUTENCH 0e3
U3MEHEHUs

arperaTHOro COCTOSTHUS.

IIpakTnuyeckoe 3ansiTne 2.KoxxyxoTpyOuaTsle TEIUIOOOMEHHUKHU JJIs TEIJIOHOCUTENEH ¢
U3MEHEHUEM

arperaTHOro COCTOSTHUSA.

IIpakTnueckoe 3ansaTue 3. [nacTuHYaThie TEMIIO0OMEHHUKH.

IIpakTnuyeckoe 3ansitue 4. CivpajibHble TEMI00OMEHHHUKH.

IIpakTnueckoe 3ansaTHe 5. OnpeeneHne CKOPOCTH OCAKICHUS.

IIpakTnyeckoe 3anaTHe 6. Pacuer OTCTOMHUKOB.

IIpakTHyeckoe 3aHsATHE 7. Pacuér ocanuTebHON KaMephbl.

IIpakTnyeckoe 3anaTue 8. Onpenenenne rupaBINnYecKOro CONPOTUBICHUS U
s exTuBHOCTH

MBUIEOYUCTKH IBUIETa30BbIX [IUKIOHOB.

IIpakTnyeckoe 3ansaTHe 9. Onpenenenne rupaBInIeECKOro CONPOTUBICHUS U
s dexTuBHOCTH

MBUIEOYUCTKHA BUXPEBBIX BIICYJIOBUTEICH.

IIpakTnueckoe 3ansaTue 10. Pacuer puiabTpoB /Ui yIaBIuBaHUS BLIH.

3.4.2. JIaGopaTopHbIe 3aHATHA

JlabopaTopHoe 3ansitue 1.AHann3 pabOTHl OJHOKOPIYCHOI BBITapHON YCTaHOBKHU.
JlaGopaTopHoe 3aHsATHE 2. AHaIN3 paOOTHl MHOTOKOPITYCHOM BBIMApHON YCTaHOBKHU.
JlabGoparopHoe 3ansiTue 3. bapoMeTpriecKkuii KOHAEHCATOP.
JlabopaTopHoe 3ansiTue 4. PeakTopbl HENPEPBIBHOTO IEHCTBUS.
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JlaGoparopHoe 3aHsTHE 5. PEakTophl NEPHOIUYECKOTO JECHCTBUA.

JlaGopaTopHoe 3ansiTHe 6. VccienoBanue paboTsl M pacu€T 6apabaHHON CYIIHIIKH.

JlabopaTopHoe 3ansiTue 7. Pacuér TpyObI-CyIIUIKH.

JlabopaTopHoe 3ansitue 8. AHaNNU3 CBONWCTB IICEBIO0KUKEHHOTO CIIOS.

JlabGoparopHoe 3ansiTue 9. Pacuér rpanynstopa aMMUA4HOM CEIUTPHI C
IICEBJ00KUKEHHBIM CII0EM.

JlaGoparopnoe 3ansitue 10. OnpeneneHre ruIpaBIndyeckoro COMPOTUBIICHUS TapelbyaThIX
KOJIOHH.

JlaGoparopHoe 3ansaTue 11. OnpeneneHue ruipaBIndecKoOro COMPOTUBICHUS HACAIOYHBIX
KOJIOHH.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBbIX PatoT)

1. KoHcTpyKkTHBHAs pa3pabOTKa U pacyeT BBIIAPHOIO armapara

2. KoHcTpykTrBHas pa3paboTKa U pacueT TIpOLUKIOHA

3. KoHcTpykTuBHas pa3paboTka U pacueT 6apabaHHOMN CyIIMIKU

4. KoHcTpyKkTHBHas pa3paboTKa U pacyeT amnmnapara ¢ epeMeInBaomuM
YCTPOMCTBOM

5. KoHcTpykTHBHAs pa3paboTKa U pacueT OTCTOMHUKA

6. KoHncTpykTuBHas pa3paboTka U pacueT abCOpOIIMOHHON KOJIOHHBI

4, YueOHO-MeTOAM4YeCKOEe U HHPOPMALIMOHHOE o0ecriedyeHne

4.1  OcHoBHas IuTEpaTypa

1. MamuHsl ¥ anmapaThl XMMUYECKUX IPOU3BOJICTB: YueOHOe nmocodue /sl By30B/
A.C.Tumonun, b.I".bannun, B.S.bopues, FO.U.I'yce u ap./ Ilox oGuielt pegakuueit
A.C. TumonnHa.- Kanyra: U3garensctBo H.®@.boukapesoit. 2008. - 872 c.

2. N.A. ITonukapos, M.I'. I'alinynimmH MamuyHb! ¥ anmapaTbl XUMAYECKUX
IPOU3BOJCTB U HeTerazonepepadoTku. YueoHuk. — M3a. 2-e. M.: Anbda-M, 2006.-
608 c.

4.2  JlonoJaHuUTeNbHAS JUTEpPaTypa

1.  Mymraes B.U., Tumonun A.C., JIebenes B.S. KonctpyupoBanue u pacuer
anrapaToB CO B3BELIECHHBIM ciioeM. — M.: Xumus, 1991. — 343 c.

2.  Tumonun A.C. OCHOBBI KOHCTPYUPOBAHUS U pacuyeTa TEXHOJOTHUECKOro U
npoyHocTHOro obopynoBanus. Cnpasounuk. T. 1, 2, 3. — Kanyra: M3naTenscTBO
H.bouxkapesoii, 2001 r. — 990, 980, 990 c.

3. MamuHocTtpoenue. DHuuKIoneAns. MaluHel U annapaTbl XMMUYECKUX U
HeTexumuyeckux npousBoAcTB. T 1V — 12 (M.b. I'enepanos u np. 2004 — 832 c.

4.3  DieKkTpoHHbIe 00pa3oBaTe/ibHbIE PeCypPChl
IIporpamMmHOe o0ecriedyeHre He MPeyCMOTPEHO.
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WHTepHEeT-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKUE MaTepualibl B AJICKTPOHHOM BHIIC,
npelcTaBiIeHHbIE Ha caiiTe http://mospolytech.ru B paznene «bubmmorekay.

4.4  JluueH3uOHHOe H  CBODOJHO  pacnpocTpaHsieMoe TPOrpaMMHOe
o0ecreuenue

1. He nmpegycmoTpeHo

45 CoBpemennbie npodeccuoHalbHble 0a3bl JAHHBIX U UHGPOPMAIMOHHBIE
CIIPaBOYHbIE CHCTEMbI
1 . He mpexycmoTpeHo

S. MarepuajbHO-TeXHHYECKOE 00ecreyeHue

Y4eOubie sabopatopuu Kadeapsl «AmmapaTrypHoe oOdopmIIeHHE H  aBTOMATH3AIUS
TEXHOJOTMYECKHX NPOU3BOACTB MMeHU mpodeccopa M.b. I'eHepanoBa» MOTHOCTHIO OCHAIIECHBI
0o0opy0BaHUEM U TIPUOOpaMHU ISl TIPOBEACHHS Ta0OPATOPHBIX PaboT.

HNwmerotcs MCTOANYCCKUC YKAa3aHUS 10 IMPOBCACHUIO KOHKPETHBIX BUJI0B 3aHHTHﬁ, a TaKXKC
HCIIOJIb3YCMBIX B y‘~I€6HOM mponecce TCXHUICCKUX CPCACTB O6y‘~IeHI/I$[.

Ka(bez[pa pacnojiara€t KOMIIBIOTCPHBIM KJIIACCOM IJII IPOBCACHHA, KaK CCMHUHAPCKUX H
MPAKTUYCCKUX 3aHﬂTHfI, TaK ¥ JIS1 BBIITOJHCHHA BUPTYAJIbHBIX ﬂa60paT0prlx pa60T.

6. MeTtoauyeckue pekoMeHIAUU

6.1 Meroanyeckue peKOMeHIAIUM /Il MPENoAaBaTesl N0 OPraHu3auuu
00y4eHust
OCHOBHBIM Tpe6OBaHI/ICM K IpCnogJaBaHuIO JUCHUIIIIMHBI ABJIACTCA TBOp‘IeCKI/If/'I,
POOIEMHO-THATIOTOBBIN 1TOIX0/T, TO3BOJISIOIINIT MOBBICUTH HHTEPEC CTYICHTOB K
COJIEpPIKaHUIO YIeOHOTo MaTepuara.
OcHoBHast popMa U3ydeHHs U 3aKPEILICHUS 3HAHUH 10 3TON TUCIUIUINHE — JICKI[MOHHAS U
MMPAKTUYCCKasA. HpeHOI[aBaTeHI) JOJDKCH MTOCIICA0BATCIIBHO BbIYUTATE CTYACHTAM PO
JIGKIHA, B XO/I¢ KOTOPBIX CIIEAYET COCPEAOTOUNTh BHUMAHHE Ha KITFOUYEBBIX MOMEHTAX
KOHKPETHOTO TEOPETHYECKOTO MaTepHalia, a TAKKe OPraHU30BaTh MTPOBEICHHE
HPAKTUYECKHUX 3aHITHI TAKUM 00pa3oM, 4TOOBI aKTHBU3UPOBATh MBIILICHUE CTYICHTOB,
CTUMYJIUPOBATh CaMOCTOATCIIbPHOC N3BJICYCHUC NMU HeO6XO)IHMOI>i I/IH(i)OpMaHI/II/I u3
Pa3IMYHBIX HCTOYHUKOB, CPABHUTEIBHBIN aHAM3 METOJIOB PELICHHH, COMTOCTABICHHE
MOJIYYEHHBIX PE3YIbTATOB, (DOPMYIUPOBKY U apTyMEHTAIIUIO COOCTBEHHBIX B3TJISI0B HA
MHOTHE CIIOPHBIE MPOOIEMBI.
OcCHOBY yueOHBIX 3aHATHI MO TUCIUTIINHE COCTABIISIIOT JIEKIUU. B mporecce oOydenus
CTYJICHTOB HMCIOJIb3YIOTCS PA3JINYHbIC BU/IbI YICOHBIX 3aHSTHI (ay JUTOPHBIX U
BHanJII/ITOpHBIX)Z JICKOWH, CCMUHAPCKUEC 3aHATUSA, KOHCYJIbTAallUU U T.1. Ha IIEpBOM
3aHSTUH N0 TAHHOW yueOHOM AUCHUILTHHE HEOOXO0ANMO 03HAKOMUTD CTYICHTOB C
MOPAAKOM €€ U3YUCHU A, PACKPBITE MECTO U POJIb AUCHUIIIIMHBI B CUCTEME HAYK, €€
HPaKTUYECKOE 3HAUCHHUE, IOBECTH JI0 CTYJICHTOB TpeOOBaHMs Kadeaphl, OTBETUTH Ha

BOIIPOCHI.
O cOoBepIICHCTBOBAHMH HOPMAaTHBHOI'O U Yu4eOHO-METOJMYecKoro obecnedeHns 00pa3oBaTeIbHOro mpolecca
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[Tpy nOATrOTOBKE K JIEKIIMOHHBIM 3aHATHUAM 110 Kypcy «HanexKHOCTh TEXHUYECKUX CUCTEM»
HE00X0UMO MTPOYyMaTh IUIaH €ro IPOBEAEHUS, COAECPKAHUE BCTYIUTEIbHON, OCHOBHOH U
3aKJIIOYMTEIbHOM YacTH JIEKLIMU, 03HAKOMUTBCS] C HOBUHKAMHU Y4eOHON U METOUYECKOM
JUTEPaTyphl, MyOINKAIUIMH IEPHOANYECKON MeYaTH MO TEME JEKIIMOHHOTO 3aHITHS,
OIPENIeNIUTh CPEACTBA MATEPUATIBHO-TEXHUUECKOI'0 00ECIIEYeHUs JIEKIIMOHHOTO 3aHATUS U
HOPSAJOK MX UCIOJIb30BAHUS B XO/€ YTCHUSI JIEKUMHU. Y TOUYHUTD IUIaH IPOBEICHUS
NPAaKTUYECKOI'0 3aHATUSA 10 TEME JIEKLIUU.

B xo71€ JeKIIMOHHOTO 3aHATHS MIPETo1aBaTelNb I0JKEH Ha3BaTh TeMY, yueOHbIe BOTIPOCHI,
03HAKOMUTb CTYJICHTOB C [IEPEYHEM OCHOBHOM M JIONIOJHUTEIBHOM JIUTEPATyPHI 110 TEME
3aHSTHSL.

Bo BcTynurenbHOM yacTu JIeKLMU 000CHOBATh MECTO U POJIb U3y4aeMOi TeMbl B ydeOHOH
JTUCLUILIMHE, PACKPBITh €€ MPAaKTUYECKOe 3HaueHue. Eciau untaercs He nepBast JEKLHUs, TO
HE00X0IMMO yBsI3aTh €€ TEMY € IpeAbIAyIIe, He Hapyllas JIOTUKU U3JI0KEHHs y4eOHOro
Mmarepuana. JISKIuio ciaenyer HauuHaTh, TOIBKO YETKO 0003HAUMB €€ XapakTep, TeMy H
KpYT T€X BOIPOCOB, KOTOpBIE B €€ X0/1€ OyAyT pacCCMOTPEHBI.

B ocHOBHO yacTu JEKIMM cleayeT pacKpbIBaTh COEPKAHNE YUEOHBIX BOIIPOCOB,
aKLEHTUPOBATh BHUMAHUE CTYJICHTOB HA OCHOBHBIX KaTErOPUsX, ABJICHUAX U IIpoleccax,
O0COOEHHOCTSIX UX MpOTEeKaHUs. PackpbIBaTh CYIIHOCTh U COAEpPKAHUE PA3IMUHBIX TOUEK
3pEHMS U HAyYHBIX IMOAXO0J0B K OOBSCHEHUIO TEX WJIM UHBIX SIBICHUI U IPOLIECCOB.
CrnenyeT apryMeHTHPOBaHO 000CHOBATh COOCTBEHHYIO MO3UIIUIO 110 CITIOPHBIM
TeopeTHYecKUM BonpocaM. [IpuBoaguTh npuMepsl. 3a1aBaTh 110 X0y U3JI0XKEHUSA
JIEKIIMOHHOI'0 MaTeprajia pUTOPUUECKHE BOIIPOCHl U CAMOMY /1aBaTh Ha HUX OTBET. DTO
CHOCOOCTBYET aKTUBM3ALMU MBICIIUTEIILHON JAEATEIbHOCTU CTYACHTOB, OBBIILICHUIO UX
BHHUMAaHUs U MHTEpECa K MaTepHally JIEKLIUH, ee coaepxkanuio. [IpenogaBarens 1oKeH
PYKOBOJIUTH pabOTO CTY/IEHTOB IO KOHCIIEKTUPOBAHUIO JEKIIMOHHOI'O MaTepuana,
[OIYEPKUBATh HEOOXOAUMOCTh OTPaKEHUSI B KOHCIIEKTaX OCHOBHBIX IIOJIOKEHUI
U3y4aeMoi TeMbl, 0c000 BBIAEIASA KaTerOPUMHBIN anmnapar.

B 3akmrounTensHON YacTy JEKIUU HEOOX0AUMO CPOPMYIUPOBATH OOLINE BHIBOIBI 10 TEME,
PaCKpBIBAIOLIE COJIEPKaHNE BCEX BOIPOCOB, TOCTABICHHBIX B JIeKUUU. OOBIBUTH IJIaH
OUYEepeIHOT0 CEMUHAPCKOTO WJIN J1a0OpaTOPHOTO 3aHIATHS, 1aTh KPAaTKHE PEKOMEHIAalluH 110
MOJTrOTOBKE CTYZEHTOB K CEMUHapy WM JabopaTopHoiil pabote. Onpenenurs MecTo u
BpEMsI KOHCYJIbTALIUU CTYJIEHTaM, [T0KEJIaBIINM BBICTYIIMTh Ha CEMHHApE C JIOKJIalaMu U
pedeparaMu Mo akTyalbHBIM BOIPOCAM 00CYXK/1a€MOI TEMBI.

[{enb npakTUYeCKUX 3aHATUN 00eCNeYUTh KOHTPOJIb YCBOCHUS y4eOHOro MaTepuana
CTYZCHTaMH, paclIMpeHHe U yriyOieHue 3HaH!H, OJTy4YeHHBIX UMH Ha JIEKLUAX U B X0J1e
camocTosTeNbHOM padboThl. [ToBbieHNE 3D (PEKTUBHOCTH MPAKTUUECKUX 3aHATUI
JIOCTUTAeTCs MOCPEJICTBOM CO3/IaHUs TBOPUYECKON 0OCTaHOBKH, paclolararoiei CTyJeHTOB
K BBICKa3bIBaHUIO COOCTBEHHBIX B3IJISI0B U CYXKACHUN IO 00CYK/1aeMbIM BOIIpOCaM,
KEJaHHUIO Y CTY/IEHTOB OopadoTaTh Y JOCKH MPH PEIICHUH 3a]1au.

[Tocne kKax/10ro JIEKIIMOHHOTO U MPaKTUYECKOI0 3aHATHS CENIaTh COOTBETCTBYIOIIYIO
3alKCh B )KypHAJIAX yUYeTa IOCEIAEMOCTH 3aHIATHN CTYIEHTaMH, BBIICHUTB Y CTapOCT
y4eOHBIX TPYII MPUUUHBI OTCYTCTBUS CTYJEHTOB Ha 3aHATUAX. [IpOBOIUTH rpyNoOBhIE U
WHAVBHUYaJIbHBIE KOHCYJIBTALUN CTYIEHTOB 110 BOIIPOCAaM, BO3HUKAIOIIUM Yy CTYJIEHTOB B
X0/ MX MOJITOTOBKU K TEKYIIEH U MPOMEXKYTOUHOM aTTeCTalluU M0 Y4eOHOU TUCIUILINHE,
PEKOMEH/1I0BaTh B ITOMOILb yUeOHBIE U IpyrHe MaTepHabl, a TAK)Ke CIPAaBOUYHYIO
JIUTEpaTypy.

M3ydyeHne qUCHMILIMHBI 3aBEPIIAECTCS IK3aMEHOM.

[IpenogaBarens, NPUHUMAIOLINI 3K3aMEH, IMYHO HECET OTBETCTBEHHOCTH 3a MPAaBUIHLHOCTh
BBICTABJICHUS OLICHKH.

O COBEpIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO 0OecreueHnst 00pa30BaTeNbHOTO Mpolecca
HUcn.: T.C. Jleyxuna
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6.2 MeTozmqecmle YKazaHus 1Jisd Oﬁy‘lalOIl.(I/lXCH 10 OCBOCHHUIO U CIHHUIIJINHBI

CamocTtosTenbHas pabota sBISE€TCS OIHUM M3 BHUAOB IMOJyd4eHUs 0Opa3oBaHUs
00yJaromyMUCs U HalpaBiIeHa Ha:

U3y4YCHHE TEOPETUYECKOro MaTepuana, IOATOTOBKY K JICKIMOHHBIM U CEMHUHApCKUM
(MpaKTUYECKUM) 3aHATUSIM

BBINOJTHEHHE KOHTPOJIBHBIX 3a/1aHui

MOJATrOTOBKA K TECTUPOBAHUIO C UCIIOIB30BAHUEM 0011e00pa30BaTEIBHOTO MOPTAIA

HaIMCcaHue U 3aimTa pedepara o npeanoKeHHON TeMe.

CamocTtosTenpHas paboTa CTYACHTOB TPEICTABISACT COOOW BaKHEHIIee 3BEHO Y4eOHOTO
mpouecca, 0e3 NPaBWIBHOM OpraHM3allud KOTOPOro OOydYaroIiuiics HE MOXET ObITh
BBICOKOKBTU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT JOMKEeH MOMHUTh, YTO MPOBOJUTH CAMOCTOATEIbHBIC 3aHITUS CIEAYET PEryJsipHO.
OdYeHb BaXHO TPHIOKUTH MAKCUMYM YCHJIMH, BOJIM, YTOOBI 3aCTaBUTh ceOs pabOTaTh C IMMOJHON
Harpy3Ko# C epBoro JHs.

He cnenyer orkmaapiBath paboTy Takke H3-3a HepaboOdero HACTPOCHHS WM OTCYTCTBUS
BJIOXHOBeHHs. HacTpoeHue HykHO co3iaBath camoMmy. [loHMMaHue HEOOXOIMMOCTH BBITTOJIHEHUS
paboThI, 3HAHUE TIEJIA, OCMBICIICHUE TICPCIIEKTUBBI OJIAarONIPHUSITHO BIIMSIFOT HA HACTPOCHHE.

Kaxxaplii cTyeHT MOMKEeH caM IUIAHUPOBAaTh CBOKD CaMOCTOSITENbHYIO paboTy, UCXOIs U3
CBOMX BO3MOXHOCTEH M TPHUOPHUTETOB. DTO CTHMYJHPYET BBIOJIHEHHE paboTHI, co3maer Ooiee
CIOKOMHYIO 00CTaHOBKY, YTO B UTOT'€ IMOJOXKHUTEIBLHO CKa3bIBACTCA HA YCBOGHUU MaTepHUaa.

BaxxHo monHEee y4ecTh 00CTOSATENBCTBA CBOCH PabOThI, YSCHUTH, UTO SIBJISICTCS TJIABHBIM Ha
JAHHOM JTare, KaKyl MOCIEeI0BaTEIbHOCTh pabOThl BHIOPATh, YTOOBI BHIOJHUTH €€ JIydIle U C
HAUMEHBIIIMMH 3aTpaTaMH BPEMEHH U SHEPTHUH.

Jlns miaomoTBOpHOW pabOThl HEMalOBaXKHOE 3HAYEHHE WMeEET OOCTaHOBKA, OpraHH3aIus
pabouero mecta. HyxHo m00UTBCS, 4TOOBI MECTO PabOTHI MO BO3MOXHOCTH OBUIO TOCTOSIHHBIM.
Pabota Ha IpUBBIYHOM MecTe JieaeT ee Ooee MmiIo0J0TBOPHOU. [IpoTyKTHBHOCTE paOOTHI 3aBUCHUT OT
MPABWJILHOTO YepeIOBaHUs TpyAa W OTHbIXa. [lo3TOMYy Kaxaple Yac WJIH JBa CIEAYyeT JelaTh
nepepeiB Ha 10-15 mMuHYT. BBIXOAHBIE JHH JIydllle TOCBSITUTH AKTUBHOMY OTIBIXY, 3aHSATHSIM
CIIOPTOM, TIPOTYJIKAMHU Ha CBEKEM BO3JyXe U T.1. Jlake IepeKItoueHue ¢ OJJHOTO BHJIa YMCTBEHHOMN
paboThl HA IPYTOM MOKET CITYKUTh AKTUBHBIM OT/IBIXOM.

CTyfieHT JOJDKEH IIOMHHTh, 4YTO B TMporecce OOydYeHUs BaKHEHIIYIO pOJIb UTpacT
camocTosTenbHas padota ¢ KHUro. HayunThcst paboTaTh ¢ KHUTON — BasKHEHIIIasl 3a/1a4a CTYACHTA.
be3 aToro HaBbIka Oy 1eT Ype3BBIYAHO TPYIHO U3yYaTh MPOTPAMMHBIN MaTepral, U MHOTO BPEeMEHHU
OyIeT MOTpadeHoO HepaluoHanbHO. PaboTa ¢ KHUTOW CKJIaIbIBaeTCs W3 yMEHHs MOJ00paTh
HEOOXOUMbIC KHUTH, pa3o0paThCsi B HUX, 3aKOHCIICKTUPOBATh, BHIOpATh TJIABHOE, YCBOUTH U
MPUMEHUTH Ha TPAKTUKE.

1. @DoH/] OLIEHOYHBIX CPEJCTB
7.1  MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3y/JbTATOB 00y4eHuUs!

[IpomexyTouHas arTectanus o0yyaronuxcs B (GopMe 3K3aMeHa MPOBOAUTCS IO pe3ysIbTaTaM
BBITIOJIHEHHUS] BCEX BUIOB Y4eOHOH pPabOThl, MPEJyCMOTPEHHBIX Y4Y€OHBIM IJIAHOM MO JAHHOH
JTUCIUIIIMHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B
O COBCPUICHCTBOBAHMH HOPMATUBHOI'O U y‘leGHO-MeTO}lI/IquKOFO obecrieueHus 06paaoBaTean0ro npouecca
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TedeHue cemecTtpa. OIeHKa CTeNeHH TOCTHKEHHS OOYydYaloUMMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB
0o0y4yeHUs1 MO JUCUUIUIMHE (MOAYJI0) MPOBOAMUTCS IMpENojaaBaTesieM, BEAYIIMM 3aHATHUS TI0
JTUCIUILIMHE (MOIYJII0) METOJIOM 3KCIepTHOM olleHKU. [1o uToram npomexyTouyHO! aTTecTallu 1o
JUCLHUILIMHE (MOJIYJII0) BBICTABIISIETCS OLEHKA «OTIUYHO», «XOPOLIOY, «yAOBIETBOPUTEIHHOY WIH
«HEYIOBJIETBOPUTEIHHO.

K npomexxyTouHOl aTTecTanuu JOMYyCKAIOTCS TOJIbKO CTYACHTHI, BHITOJIHUBIINE BCE BHUJIbI
yueOHOM paboThl, MpeayCMOTpeHHbIE padouell mporpaMMoil mo auciuiuiiHe «KOoHCTPYKTOPCKO-
TEXHOJOTHYECKOe 00eCTieueHre IPOSKTUPOBAHNUS alllIapaTOB OTPACIIN

Bun paboTs @opMa OTYETHOCTHU U TEKYLIETO KOHTPOJIA
[IpakTrueckue Odopmennsie OTYETHI (xypHau) MPAKTUYECKHUX paoor,
paboThI MPEeTyCMOTPEHHBIX padouell MmporpaMMoN IUCHUIUIMHBI C OTMETKOMN

npenojaBaTens «YIOBIIETBOPUTEIHHO/XOPOIIO/OTIUIHON, eclu

BBITIOJTHEHBI U 0O(hOpPMIIEHBI Bce PabOTHI.

KypcoBoii npoexr Pabora crynenTa, BKIrO4aonias aHaAIMTHYECKYT0, TpadUIecKyro 1
pacueTHYI0 4acTH, U NPEACTaBIAOAas cO00i 3aKOHYEHHOE PELICHHE
IIOCTaBJICHHOM 3aJ]a4M B paMKaxX U3y4aeMOM AUCLUIIINHBI

Tect Onenka mpenogaBaTens «yI0BI€TBOPUTEILHO/XOPOIIO/OTIUYHOY, ECIH
pe3ynbTaT TeCTUPOBaHUS M0 IiKaie (MyHKT 7.2.3) cocraBmusieT 6omee 41
%.

1.1 IIkaJja ¥ KpUTEePHHU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUsI

7.2.1 Ilkaja oneHUBaAHUS NMPAKTHYECKUX padoT

[IIkana oLeHUBaHUs Onucanue

HeynosnerBopurensHo | He BbImoIHEHbI TpeOOBaHMS K HAMUCAHUIO M 3alllUTe MPAKTHYECKOM
paboThl: HempaBWIbHO oopmileHa paboTa, HEMPABUIBHO MOJCUNUTAHBI
3Ha4YeHUs1, He CHOPMYIHPOBAH BBIBOJI.

VY 10BI€TBOPUTENBHO BeinonHeHs! He Bce TpeOOBaHUS K HAITMCAHUIO U 3aILUTE MPAKTHUECKON
paboTHI: HempaBuiabHO  odopmiieHa  paboTa,  HENPaBUIBLHO
c(hOpMYIMPOBAH BbIBOJ, HO MPABUJIBHO MOACYMTAHBI 3HAYECHUSI.
Xoportio BrimonHeHsl Bce TpeOoOBaHHS, HO C HEIOYETAMU: HE3HAUYHUTEIbHBIC
omnOk B o¢popMIIeHMH paboThl, HETOYHOCTH B (POPMYIHUPOBKE
BBIBOJIOB. [[paBMIIBHO MMOICYMTAHBI 3HAYCHUSI.

OTnu4HO BrinonHensl Bce TpeOOBaHUS K HANKMCAHHWIO W 3aIIUTE MPAKTHYECKOU
paboTHI: BEpPHO TOJCYMTAHBI 3HAYCHHS, C(HOPMYITUPOBAH BBIBOJ,
co0uTr0J1eHbI TpeboBaHMsI K 0(OPMIICHHIO.

7.2.2 llIkajia KypcoBOro npoeKkTa

‘ [IIkaya oLeHUBaHUs ‘ Onucanue

O COBEpIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO 0OecreueHnst 00pa30BaTeNbHOTO Mpolecca
HUcn.: T.C. Jleyxuna
NJ12098248



18

HeynosnersopurensHo | He BbIMOMHMII MPOEKT B MOJIHOM 00beMe, HE 3HAET 3HAYUTEIIbHOMN YacTH

IPOrpaMMHOI0  MaTepuana, JOIyCKaeT CepbE3Hble OIMOKH, C
OONBIINMH 3aTpyIHEHUSMH PUHUMAET NPaKTHYECKHE
KOHCTPYKTHUBHBIC PECIICHUSI.

y,I[OBJ'ICTBOpI/ITeJ'IBHO Brimomaunn IIPOCKT B IIOJHOM 06’BCMC, HO OCBOMJI TOJIbKO OCHOBHOH

MaTepuail MpOrpamMMbl, JOIYCKAaeT HETOYHOCTH, HEAOCTaTOYHO
MpaBWIbHbIE (YOPMYIMPOBKH, HCIBITHIBAET 3aTPyAHEHUS B MPHUHITUU
IIPAKTUYECKUX KOHCTPYKTUBHBIX PELICHUI.

Xoporio

BoInonmHun mpoekT B MOJHOM 00beMe, TBEPAO 3HAET MpPOTrpaMMHBIN
MaTepuai, 'paMOTHO M IO CYLIECTBY €ro M3Jaraer, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTE B OTBETE Ha BOMPOC, BiajaeeT
HEOOXOMUMBIMH ~ YMEHUSIMH W HaBBIKAMH  T[PU  NPHUHITUU
KOHCTPYKTHUBHBIX PEIICHUM.

OTJIINYHO

BbInonHm npoexT B MojiHOM 00beMe, IITyOOKO M IPOYHO OCBOMII BECh
MaTepHual MporpaMmbl 00y4YeHHUs, UCUEpIBIBAIOLIE, MOCIEI0BATENIBHO,
IrPaMOTHO M JIOTUYECKM CTPOMHO €ro H3JIaracr, He 3aTpyIHACTCA C
OTBETOM IIPU U3MEHEHUU 3a]JaHMs], IPABUIILHO 0OOCHOBBIBAET IPUHSTHIC
KOHCTPYKTHBHBIC PEILICHMUS.

7.2.3 lllkaj1a oLleHUBAHUSA TECTA
PG?;YJII)TaT TeCTI/IpOBaHI/IH OILICHUBACTCA 110 HpOHGHTHOfI IKaJIC OOCHKU.

Oruenka KonuuecTBO nmpaBMIIbHBIX OTBETOB
OTan4yHO ot 81% no 100%
Xopo1io ot 61% 1o 80%
Y 10BIETBOPUTETHHO ot 41% no 60%
HeynosnerBopurensHo 40% u MeHee PaBUIIbHBIX OTBETOB

7.2

OueHovHbIe cpeacTBa

7.3.1. Texkymuii KOHTPOJIb

7.3.1.1 Ilpumepsbl TecTOBBIX BONPOCOB 10 AucuumniuHe «KoHerpykropcko-
TeXHOJIOTHYecKoe obecneyeHne MPOeKTHPOBAHHUS aNlNIapaTOB OTPACIN»
Pa3zoen oucyunnunvr «Annapamol cudpomexanuieckoeo pasoeneHus OUCHEPCHBIX CUCTEM»

1. Vxkaxure Hanbonee NpaBUIBHYIO0 COBOKYITHOCTh CIIOCOOOB 3a/1aHUs TPAHYJIOMETPUUYECKOTO
COCTaBa YaCTHII.

1)

2)

3)

4)

Tabnuunblil cnoco®, rucrorpamma, auddepeHanbHas KpuBas pachpeesieHus
(MJIOTHOCTh  pacmpeneNeHus) 4YacTUI[ MO KPYHMHOCTH, WHTerpajbHas KpuBas
pacnpeziefieHus: 4acTUll 110 KPyITHOCTH;

TabGnuuHbIi crtocod, TMCTOrpamma, mapadoaudeckas KpuBast pacipeesieH!s] 4acTHI
10 KPYIHOCTH, MHTETpajbHasi KpUBasi paclpeIesIeHNs YacTUIl IO KPYIHOCTH;
['ucrorpamma,  nuddepeHnuanbHas — KpuBas — pacnpeaeneHus  (IUIOTHOCTb
pacripeiefieHus1) YacTUll MO KPYMHOCTHU, HMHTErpajbHas KpUBas paclpeleeHUs
YaCTHUL IO KPYITHOCTH, KPHUBAsl BEPOSITHOCTH;

Tabnuunblii cnoco®, rucrorpamma, nuddepeHanbHas KpuBas pachpeesieHus
(MJIOTHOCTH pacrpeiesieHns) YaCTULl IO KPYITHOCTH, KpUBasi BEPOSATHOCTH;

O COBEpIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO 0OecreueHnst 00pa30BaTeNbHOTO Mpolecca
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2. Yxaxurte HanboJiee MpaBUIbLHYIO 00J1acTh TpuMeHeHus Tpyoku [Tuto-IIpanarms.
1) H3mepenue ocpeIHEHHOTO 3HAYCHHUS CKOPOCTH IMOTOKA M CTEIICHU TYPOYJICHTHOCTH;
2) H3mepeHue oCpeTHEHHOIO 3HAUCHUSI CKOPOCTH MOTOKa,
3) HsmepeHue OCPEIHCHHOTO 3HAUCHHS CKOPOCTH IOTOKA M IyJIbCAI[MOHHOMN
COCTaBJISIONIECH;
4) H3mepeHue MyJbCAIIMOHHON COCTABISIONICH CKOPOCTH IIOTOKA W CTEICHHU
TypOyJIE€HTHOCTH.

3. VYkaxure, Ha uYeM OCHOBaH HIpuHIMNA JeiicTBus mnpubopa Koynrepa ans usmepeHus
IPaHYJOMETPUYECKOr0 COCTAaBA YACTHLL.

1) U3mepsieTcs CKOPOCTh OCAKACHHS YACTHIL IO ICHCTBHEM CHIIBI TSHKECTH;

2) U3mepsieTcsi CKOPOCTh OCAXJICHHS YacTHUI[ O] JCHCTBUEM EHTPOOCKHOW CHIIBI
WHEPLINY;

3) H3smepsiercss mpoBOAMMOCTh KaTHMOPOBAHHOTO OTBEPCTHS IPU MPOXOXKICHHU 4Yepe3
HEro YaCTHULbI.

4) H3mepstoTcs pa3Mepbl YaCTHIL C TOMOIIBEO MUKPOCKOTIA.

4. VYxaxurte, Kak OT TaOJIMYHBIX JAHHBIX 33JaHUS TPAHYJIOMETPUUYECKOIO COCTAaBA YaCTUL IIPH
HEPaBHOMEPHOM LIare pa30MBKM  JMana3oHa KPYMHOCTHM  4YacTULl MEpeuTH K
TuddepeHranbHON KpUBOH pacipeesieHus.

1) TabnuuHble NaHHBIC MPEICTABUTH B BHUJC T'MCTOIPAMMBI U allPOKCUMUPOBATH €&
TUTABHOW KPUBOM;

2) TloctpouTh rpaduk Mpu MOCISIOBATSILHOM CyMMHUPOBAHUY TaOJIMYHBIX JTAHHBIX;

3) TabnuuHbIC JaHHBIC PA3ACIUTh HA JJIMHY COOTBETCTBYIOIIETO HHTEPBAIa KPYITHOCTH
YacTUIl U TOJYYEHHOE 3HAYEHHE OTJIOKUTh Ha rpauke U3 cepeAuHbl MHTEpBaia,
II0JIy4YE€HHBIE TOUYKH alllIPOKCUMHUPOBATh INIABHOM KPUBOM;

4) TaOnu4HbIC JaHHBIC OTJIOKHUTH U3 CEPEIUHBI COOTBETCTBYIOLIMX HHTEPBAIIOB HA OCH
abcuuce 1 NOJTy4YEeHHbIE TOYKU COSIMHUTD IIABHOM KPUBOM.

5. Vkaxute HauOoyiee MNpaBUIBHOE OINpE/eTIeHNue MNPUHIMIA JAESHCTBUS U BO3MOXKHOCTH
u3Mmepenus Tpyoku Iluro-IIpaarmns.
1) Ha ocHOBaHMHM H3MEpEHUs] TUHAMHYECKOTO HAMoOpa OMpPEACNSeTCS OCPEAHCHHOE
3HAYEHUE CKOPOCTHU MOTOKA;
2) Ha ocHOBaHMM W3MEpPEHHSI CTATHYECKOTO HAIOpa ONPENeNsieTCs] OCPEIHEHHOE
3HAYEHUE CKOPOCTHU MOTOKA;
3) Ha ocHOBaHMHM H3MEpEHUs] PA3HOCTH THHAMHUYECKOrO M CTATHYECKOrO Haropa
OIIPEAECIIAETCS OCPEIHEHHOE 3HAYCHHE U ITyJIbCALIMOHHAs CKOPOCTH ITOTOKA;
4) Ha OCHOBaHMHM H3MEPECHUS] PA3HOCTH THHAMHUYECKOrO M CTATHYECKOrO HAaropa
OIPEAECIIAETCS OCPEIHEHHOE 3HAYEHNE CKOPOCTH ITOTOKA.

6. VYkaxwure HanOoJee MPaBUIHLHOE ONPEICTICHHE CTETIEH! TypOYJICHTHOCTH ITOTOKA.

1) Crenenp TypOYIEHTHOCTH MTOTOKA — 3TO OTHOIICHHE ITYJILCAIIMOHHON COCTABIISIOIICH
CKOPOCTH TIOTOKA K CPEIHEN CKOPOCTH;

2) CreneHb TypOYJIEHTHOCTH IIOTOKA — 3TO OTHOLICHUE CPETHEKBAIPATUYHOTO 3HAYCHUS
CKOPOCTH TIOTOKA K CPEIHEN CKOPOCTH;

3) Crenenb TypOyJIEHTHOCTH MOTOKA — 3TO OTKJIIOHEHHE CKOPOCTH B JJAHHOW TOYKE OT
CpeIHETr0 3HAaYEeHUsI CKOPOCTH;

4) Crenenb TypOyJSHTHOCTH MOTOKa — 3TO OTHOLICHWE MIHOBEHHOTO 3HAYCHUS
CKOPOCTH K CpETHEH CKOPOCTH MOTOKA.
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7. YKaxure, OT 4ero B IMEPBYIO OYepelb 3aBUCUT MPOU3BOAUTEIHLHOCTh OTCTOMHHKA IO
pa3aeisieMol CyCIIEH3UU.

1) IIpou3BOIUTENFHOCTh OTCTOMHMKA IO PA3AENIsAEMON CYCICH3UH 3aBUCHT B IIEPBYIO
ouepenb OT ero o0beMa;

2) Ilpou3BoaUTENLHOCTh OTCTOMHHKA MO pa3/elisieMON CyCIICH3UU 3aBUCHUT B IIEPBYIO
o4epenb OT IUTONIA 1 OBEPXHOCTH OCAXKICHHUS;

3) IIpou3BOAUTEIBHOCTh OTCTOMHUKA IO Pa3lesieMON CYCIICH3HU 3aBHCHUT B IEPBYIO
o4epelb OT IUIOIIAAN TIOBEPXHOCTH OCAXK/ICHUS K CKOPOCTH OCAXK/ICHUS YaCTHII,

4) TIpou3BOAUTEIBHOCTh OTCTOMHUKA IO Pa3lesieMON CYCIICH3HU 3aBHCHUT B IEPBYIO
o4epenb OT ero 00beMa M CKOPOCTH OCAXKICHUS YaCTHUII.

8. VYkaxure, OT 4ero B MEpPBYIO OYepelb 3aBUCUT MPOU3BOJUTEIHLHOCTh T'HIPOLMUKIOHA IO
pa3aeisieMol CyCIIEH3UU.

1) JInameTpa HMIMHAPUYECKON YaCTH KOPITyCa U JIAaBJICHHS B MIUTAIOIIEM MaTpyoOKe;

2) JluaMeTpOB BEPXHEIr0 M HUXKHETO CIIMBHBIX MaTPyOKOB;

3) Jlmamerpa HMIMHAPHYCCKON YaCTH KOPITyCca M yIia KOHYCHOCTH KOHUYECKOW YacTh
KOpILyCa;

4) JluameTrpa BEpXHETO CIIMBHOIO MAaTpyOKa M JaBJICHUS B MUTAOIIEM MaTpyOKe.

9. Vkaxwure 3a CYET YEero B MEPBYIO OUEPEb YBEIUUUTCS KOHIEHTpALUs TUCIEpCHOM (a3bl B
CTYIIEHHOM IMPOJAYKTE THAPOLMKIOHA (HM)KHUH CIMB) MpPU IOCTOSSHHOM JMaMETpe
LWJIMHPUYECKOHN YacTH KOpITyca.

1) 3acuer yMeHbIICHHs yIiia KOHYCHOCTH KOHUYECKON Y4acTH KOPITyca;

2) 3acyer yBeIWYEHUS JaBJICHUS B MUATAIOMIEM (BXOJHOM) MAaTPyOKe THAPOIMKIOHA;
3) 3a cyer yBenMUYEHUS JUaMETpa BEPXHETO CIMBHOIO MaTpyOKa;

4) 3acyeT yMEHbBIICHUS HAMETPa HUKHETO (IIECKOBOT0) Pa3rpy304HOro maTpyoka.

10. Vxaxxute Hanbosee NpaBUIIbHBIN NepedyeHb MoKa3aTeneld paboThl THAPOIMKIOHA, KOTOPBIH
MOJKET OBITh PaCCUUTAH C UCIOIb30BAHUEM MOHATHS TPAHUYHOTO 3€pHA Pa3/ieIeHUs.

1) KoHueHTpauusi ¥ TpaHyJIOMETPUYECKHH COCTAB YaCTHUIl THCHCPCHOM (a3bl B
OCBETJIEHHOM U CTYIIEHHOM MPOAYKTE;

2) TIpou3BOAUTENBEHOCTB 110 OCBETIICHHOMY U CT'YIICHHOMY IPOAYKTaM;

3) I'panynoMeTpuvecKkuii COCTaB YacTHI[ AWCIEPCHOW (a3bl B OCBETJICHHOM |
CTYIIIEHHOM NPOAYKTE;

4) KoHueHTpauus qucrepcHoit a3l B IpOayKTax pa3aeieHusl.

11. Kak cooTHOCSTCS TaBJICHHS TOTOKOB B CTPYHHOM ammapare?

1) I[aBJ'IeHI/IC pa60qer0 ITOTOKa OOJIBIIE HAABJICHUS UHKCKTUPYEMOT'O ITOTOKAa U MCHBIIIEC
JaBJICHHUA CMCUIAHHOI'O ITOTOKA,

2) I[aBJ'ICHI/IC CMCIIAHHOI'O ITIOTOKAa MCHBIIC OdaBJICHUSA paGoqero MOTOKa U OO0JbIIe
JaBJICHUS WHXXCKTUPYCMOT'O IMTOTOKA;

3) I[aBJ'ICHI/IC HWHKCKTUPYEMOTI'O ITOTOKAa MCHBIIIC TaBJICHUA pa60qero MMOTOKA U OOJIbIIIe
JaBJICHHUA CMCIIAHHOI'O ITOTOKA,

4) I[aBJ'ICHI/IC CMCIIAHHOT'O ITIOTOKAa MCHBIIC OAaBJICHHA pa6oqer0 IIOTOKa M MCHBIIC
JaBJICHUS WHXCKTHUPYCMOT'O ITOTOKaA.

12. B xakoM ciyd4ae IIeIecoOo0pa3HO MPUMEHATh IEHTPU(YTH WU THIPOIMKIOHBI, a He
cenapaTopsi?
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Ecnu pasmep wactun aucnepcHoit (as3pl 00jbllle MaKCUMaIbHOIO KPUTHYECKOTO
pa3Mepa 4acTHll;

Eciu B cycrneH3uum coaepKUTCS 3HAYUTEIbHOE KOJIMYECTBO MEJKOJIMCIEPCHBIX
YacTHII;

Ecnu HeoOxoaumo pa3aenaTb SMyJIbCUY;

Ecin ocHOBHas macca 4acTULl MEHbIIE IPEIEIbHOIO pa3Mepa, ONPEIeIsiIEMOro U3
YCIIOBUSI BO3MOKHOCTH BOSHUKHOBEHHMSI U y3un.

13. YkaxxuTe Ha YeM OCHOBAH MPUHIUI UMIIEJUIEPHON (IoTaluu.

1)

2)

3)

4)

Wmnennepras ¢uiotanus OCHOBaHa Ha TOM, YTO BO3/YIIHbBIE IY3bIPbKH 00pa3yOTCs
B BOJZIC 3@ CUET BBIACIICHUS U3 HEE PACTBOPEHHOT'O BO3/1yXa O] ICHCTBUEM BaKyyMa;
WNmnennepnas ¢Qruorauus OCHOBaHA Ha TOM, YTO pasjenseMas IMyibla
IpEeIBAPUTEIIFHO HACBIIMIACTCS BO3JIYXOM IO/ HM30BITOYHBIM [JaBICHHUEM, a 3aTeM
BBIITYCKAeTCs BO (DIOTAIIMOHHBIN pe3epByap, HAXOAALIMICA IMOA aTMOC(hEpHBIM
JIaBIICHUEM;

NmnennepHas (roTanus OCHOBaHa Ha TOM, YTO BO3AYX MOJAETCSI BO BCACHIBAIOIIYIO
TpyOy Hacoca;

Wmnennepnas ¢uioTanus OCHOBaHA HA MEXaHWYECKOM TUCIIEPTUPOBAHUH BO3/1yXa B
yJIbIIE.

14. Vkaxure, Kak yCTpoeH (pUIbTp-IIpecc aBTOMaTHU3UPOBAaHHbIN kamepHbIil Tuna GITAKM.

1)

2)

3)

4)

QunbTp-nipecc aBTOMaTuU3UpoBaHHbIM KaMmepHbli Tuna DOIIAKM coctout wu3
KOMIUIEKTa FOPU30HTAIIBHBIX (PMIIBTPYIOIIKX IIJIUT, PACIIOJIOKEHHBIX MEXy BEpXHEH
YIOPHOU IJIMTOW U HUYKHEN HAXKUMHOM;

@unbTp-nipecc aBTOMAaTU3MpOBaHHbIM KamepHbld THna PIIAKM cocrout wu3
KOMILJIEKTa BEPTUKAJIBHO PACHIOJIO0KEHHBIX IPSAMOYTOJIbHBIX (PHIBTPOBAIBHBIX IIJIHUT;
@unbTp-nipecc aBTOMAaTU3MpOBaHHbIM KamepHbld THna PIIAKM cocrout w3
BEPTUKAJIBHOIO IJIOCKOTO (PHIBTPOBAIBHOTO 3JIEMEHTA — JIMCTA, MPEACTaBIISAIONIETO
co00il KeCTKHUH Kapkac M3 TpyObl WJIM NpPOKaTa, BHYTPH KOTOPOTO PaCHOJSIOKEH
JKECTKUW IPEHAKHBIN BKJIAIBIII;

OuibTp-ipecc aBTOMaTU3MpoBaHHbIM KaMmepHbI Tuna @OIIAKM mnpencrasiser
co0Ol BEpTUKAIbHBIN HWIMHAPUYECKUN KOPIYC C KPBIIIKOW M THHUILEM, MEXITY
KOTOPBIMHU [TOMEILIEHA PEUIeTKa, B KOTOPOH KpensTcs (puiabTpoBaIbHble TATPOHBI.

15. Bribepute HanboJiee MOTHYIO XapaKTePUCTUKY OCAJAUTEIILHOTO IEHTPU(YTHPOBAHMSL.

1)

2)

3)

4)

OcanutensHOoe  IEHTpU(YrMpoBaHME —  BbIACNEHHE  TBepaod  ¢da3pl U3
MaJIOKOHIEHTPUPOBAHHBIX CycleH3ui (koHueHTpauus a0 5% 00). as storo
npolecca HCIOJIb3YIOTCSl OCBETJISAIOUIME IITHEKOBble LEHTPU(YTH, TpyOuarblie
HEHTPUPYTH U KUAKOCTHBIE CEMapaTopbl C TapelbUaThIMH U IMITHHAPHYECKUMHU
BCTaBKaMH;

OcamutenpHOE TEHTPU(YTUPOBAHHE MPOBOIAT B CEMAPaTOPax-CryCTHTEISX, W3
POTOPOB KOTOPHIX OCAJ0K B BUJI€ KOHLIEHTpATa HEMPEPHIBHO OTBOIUTCS Yepe3 COILIa.
Konnentpanus tBepoit ¢gazel — ot 2 10 30% 00.;

OcanutensHoe HEHTPUPYTHPOBAHUE — paszzeneHue cycrneH3ui
neHTpudyrupoBaHrueM B NepPOpUPOBaHHBIX POTOPAX HEHTPUDYT NEPUOAUYECKOTO U
HETPEPHIBHOTO JIEHCTBHS;

OcanurensHoe ueHTpudyrupoBaHue — paszzenenue cpenHe- u
BBICOKOKOHIIEHTPHUPOBAHHBIX CyclieH3ui. i mpoBeeHus 3Toro npouecca 00bIYHO
UCTIONB3YIOT O0E3BOKUBAIOIINE W YHHUBEPCAIbHBIE OCATUTEIbHBIE ITHEKOBEIC
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neHTpudyru, pexe — LEHTPUPYTH TMEPUOJUUYECKOr0 ACHCTBHUS C PyYHOU WM
MEXaHMYECKOM BBIFPY3KOM OCAJIKA.

16. Yxaxkute Hamnboiee HpaBI/IJ'IBHHﬁ NEPCUCHb CHJI, OKa3bIBAIOIIUX OCHOBHOC BJIMAHHE Ha
mponecc pa3aciiCHUA B TapCjIb4aTOM CCIiapaTope.

1)
2)
3)

4)

Ha mponecc paszenenus B TapeiabuaToOM CENapaTrope OCHOBHOE BIMSHUE OKa3bIBAeT
LEHTPOOEKHAs! CUJIa U CHJIA TSHKECTH;

Ha nporiecc pa3aenenus B TapenbyaToM cenapaTope OCHOBHOE BIIMSHUE OKa3bIBAET
HEHTPOOEIKHAS CHUJIA U CHJIA TPCHHUS;

Ha mponecc pasznenenus B TapeiabuaToM CENapaTrope OCHOBHOE BIMSHUE OKa3bIBAeT
cuia TpeHus u cuia Kopuonuca;

Ha mponecc paszenenus B TapeiabyaToM CENapaTrope OCHOBHOE BIMSHUE OKa3bIBAeT
neHTpoOexxHas cuwiia u cuina Kopuonuca.

17. Ykaxute HanOosiee MpaBUIbHBIN NlepedeHb U3MEHEHUH 1TOKa3aTesneil paboThl MbLIEra30BOro
IIUKJIOHA U BUXPEBOTO IbUICYJIOBUTENS, KOTOPbIE MPOU30HAYT IPU YMEHBIIEHUH JHaMeTpa
KopIryca.

1)
2)
3)

4)

HpI/I YMCHBIICHUU JUAMETpPA KOPITyCa YBCIUYUTCA KOHOCHTpALIUA TBCpHOﬁ (1)8.351 B
OYMIICHHOM I'a3€ U YMCHBIIUTCSA NPOU3BOJUTCIILHOCTD aIlrapara,

HpI/I YMCHBIICHUHU ANaMCTpa KOpIIyCa YMCHBIIUTCA KOHLCHTPpalud TBepﬂOﬁ (1)8.351 B
OYMIICHHOM I'a3€ U YBCIIMYUTCA ITPOU3BOAUTCIILHOCTD allllapara,

HpI/I YMCHBIICHUU JUAMETpPA KOPITyCa YBCIUYUTCA KOHOCHTpALIUA TBCpHOﬁ (1)8.351 B
OYMIICHHOM I'a3€¢ U YBCIIMYUTCA ITPOU3BOANTCIILHOCTD allllapara,

HpI/I YMCHBIICHUHU ANaMCTpa KOPIIyCa YMCHBIIUTCA KOHLCHTPpalud TBepﬂOﬁ (1)8.351 B
OYMIICHHOM I'a3€ U YMCHBIIHUTCA NPOU3BOJUTCIIbHOCTD aIlrapara.

18. Ilpu pacuere amameTpa pabodell 30HBI BUXPEBOTO IBUICYJIOBHTENS B KaKOM JHANa30HE
BBIOMpAETCst CKOPOCTh B paboueii 30He?

1)
2)
3)
4)

CkopocTb BeIOMpaeTcs B nuamna3zone ot 20 1o 25 m/c;
CkopocTb BblOupaercs B quanaszoHe ot 12 1o 18 m/c;
CxopocTb BbIOMpaeTcs B 1uana3zoHe ot 5 1o 12 m/c;

CkopocTb BbIOHMpaeTcs B nuamnasone ot 15 1o 20 m/c.

19. Vkaxxute HamOosiee NpPaBUIbHOE OINpENEIeHNEe MpPUHIUNA JAEHCTBUS TypOyJEeHTHBIX
ra3oIpOMbIBATEIICH.

1)

2)

3)

4)

[IpuHumn AeicTBUS S3TUX amnmaparoB OCHOBAaH Ha B3aUMOJCMCTBUM YACTHUI[ C
JKUJIKOCTBIO HAa TOBEPXHOCTH HACAJIKU;

[TpuHIMI OEHCTBUS 3TUX aNmapaTOB OCHOBAH Ha MHTEHCUBHOM JPOOJIEHUH Ta30BbIM
MOTOKOM, JBHXKYIIIMMCS C BBICOKOM CKOpOCTHIO (mopsiaka 60-150 m/c), opormraroreit
ero KuUAKOCTU. OCaXKIEHUI0 YacTUIl MbUIM Ha KaIlIsiX OpOIIAIONIEH >KUIKOCTH
CrocoOCTBYeT TypOYyJIEHTHOCTh Ta30BOTO TOTOKAa M BBICOKHE OTHOCHUTEIhHBIE
CKOPOCTH MEK]y YJIaBIMBA€MbIMU YaCTHUIIAMU U KaILJISIMU;

[IpuHIMnT OEWCTBUSA STHUX amnmapaToB OCHOBAH Ha B3aMMOJICWCTBMU 4YaCTHUI[ C
KUJKOCTHIO, PACTIBUICHHON ()OPCYHKAMH;

[IpuHIMNT OEWCTBUSA STHUX amnmapaToB OCHOBAH Ha B3aMMOJICWCTBMU 4YaCTHUI[ C
JKUJIKOCTBIO TIPU MIPOXOXKACHUH ra3a 4epe3 CIOU KUIKOCTH HA TApPEJIKE.

20. TIpu pacyere quameTpa MoJoro ckpyoodepa B KakoM Juana3oHe BBIOMPAETCsl CKOPOCTh rasa B
paboueii 30He?

1)

CkopocTb raza B paboueii 30He BbIOMpaeTcs B Auana3one ot 5 10 10 m/c;
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2) CkopocTh rasa B paboueii 30He BRIOMpAETCs B AMana3zoHe ot 8 10 12 m/c;
3) Ckopocth rasa B paboueii 30He BeiOUpaeTcs B auanaszone ot 0,6 mo 1,2 m/c;
4) CxkopocTh rasza B paboueii 30He BEIOMpAETCs B JUana3oHe oT 2 10 5 M/c.

Karoun NMpaBUWIbHBIX OTBE€TOB 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) - 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 AucuuinHe «KoHCTpyKTOpCKO-
TeXHOJIOTHYecKoe ofecnevyeHne MPOeKTHPOBAHHUS ANNIAPATOB OTPACIN

TemaTuka MMPAKTUICCKUX pa60T H3JIOKCHA B ITYHKTC 34,

7.3.2. IlIpoMe:xyTOYHASI ATTECTAUA

7.3.2.1. Bonpochbl K 3K3aMeHY Mo AucHUILINHE «KOHCTPYKTOPCKO-TEXHOJI0THYECKOe
olecrnieyeHue NPOEKTHPOBAHMSA ANNAPATOB OTPACIN»

1. OOnacTb Ha3HAYEHHS U KJ'IaCCI/I(bI/IKaI_II/IH TEMI000MEHHBIX aIrrapaTos. OCHOBHBIE
TpC6OBaHI/I$I, MMPEABABIACMBIC K KOHCTPYKIUAM TEIIOOOMEHHHKOB. COBpeMCHHaﬂ
HOMCHKIJIAaTypa TEIIOOOMEHHHMKOB.

2. 3MeeBUKOBBIEC TEIUIOOOMEHHUKH. KOHCTPYKIIMS, TPUHIIUIT AEWCTBUS, TOPSATIOK pacyera.
3.  Buasl TemonocuTeneid. JJoCTOMHCTBA M HEJTOCTATKH.

4. TennooOMeHHUKH TUIA «TpyOa B TpyOe». KoHCTpyKuMsl, MPUHLINIT JEHCTBUSL, OPAIOK
pacuera.

5. Cxema pacuera TeI1000MEHHBIX anmnaparoB. OnpezaeneHue K03PpPUIHNEHTOB
6. TeruooTnayn u KodhuUIMEHTa TeIIoNepe1adH.

7. KoxyxorpyOHble TeruioooMeHHuKU. KoHcTpykimn xkectkoro tumna. Kpermenue tpyo B
TpyOHBIX nockax. [lopsaok pacuera.

8. BriOop HampaBieHus IBMKEHUS padounx cpell. OnpeneneHue cpeHero TeMnepaTypHoro
Hamopa.

9. KoxyxoTpyOHbIe TeuI000MeHHUKH. KOHCTPYKITNY ¢ TU1aBaromiel rooBkoit, U-o0pa3HbiMu
Tpyokamu. Kpennenue tpy6 B TpyOHbIX gockax [Topsaok pacyera.
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11

12

13.

14

15

16.

17.

18.

19.

20.

21.
22.
23.
24,

25.

26.

27.

. CMecuTeNnbHbIC TEMIIO0OMEHHUKH. Y CTPOMCTBO, MPUHIIUI JEHCTBHSI, 00JIaCTh MPUMEHECHHS
0apoMeTpUYEeCKIX KOHICHCATOPOB.

. Anmaparsl BO3yIIIHOTO OXJIAXKICHHS. Y CTPOMCTBO, MPUHLUI AecTBUsI. KOoHCTpyKIMK
TpyO, MOPSIIOK pacueTa.

. OcHoBHOe ypaBHeHHe Teruionepenadyn. OnpeneneHue kodGPuireHTon
TETUIOOT/Aa4YH U K03 (UIIMeHTa Terionepeaayu, CpeJHe pa3sHOCTH TEMIIeparTyp.
. IlnactuH4aTo-pedpucThie TEII00OMEeHHUKNA. KOHCTPYKITNN, 0COOEHHOCTH pacyeTa.

. BeiOop HampaBnieHus ABMkeHus pabouux cper. OrnpeneneHe CpeiHero TeMIepaTypHOro
Hamopa.

Temno0OMEeHHHKH U3 HEMETAIINYECKHUX MaTCpHaIoB. OO0iacTh MPUMCHCHHUA N1OCTONHCTBA
Hn HEOOCTATKU.

PeFeHepaTI/IBHbIe TEMI000MEHHEIE aliraparhl. KOHCTp}IKHI/II/I, 001acTh MMPpUMCHCHHA.

Bune! Teronocureneii, BHIOOP HaNpaBiIeHUs JBUKECHHS TEIJIOHOCUTENEH, ONpeieieHre
CpenHel pa3HOCTH TeMIIeparyp.

CwMmecuTenbHble TEMII000MEHHbIE anmnapaTsl. KoHCTpyKIuH, 00J1aCTh IPUMEHEHUS.

TenoBoii 1 MaTepuanbHbIN OaaHC TEMJI000MEHHOTr0 annapara. Konuuectso
Hepe1aBaeMoro TeIuIa MpH N3MEHEHUH (ha30BOTO COCTOSHUS U 0€3 N3MEHEHHSI.

I'panupuu. O6nacTh NMpUMEHEHUs, KOHCTPYKIIUU, TPUHITUT ICHCTBUSI.
[Topsamok pacyera peKynepaTUBHBIX TETNIOOOMEHHBIX alapaToB.

TennoBsie TPyOBl, TEPMOCU(POHBI. Y CTPONHCTBO, IPUHIIHIT JCHCTBUS.
.CniupaybpHbie TEIII000MEHHUKH. Y CTPOMCTBO, YIUIOTHEHHS, TOPSIOK pacuera.

[InactuHuaThle TEMI00OMEHHBIE annapaThl. KOHCTpyKIMH, c10cOObI U3TOTOBIEHHUS.
Konctpykuunu mnactus. [lopsiiok pacueTra nmiacTUHYATHIX TEMIOOOMEHHUKOB.

TemuoBoii 1 MaTepuaIbHBIN OanaHc TernaooOMeHHoro annapara. Komuuectso
IepeAaBaeMoro Teria Npu U3MEHEHUH (Pa30BOro COCTOSIHUA U 0€3 N3MEHEHHUS.

[Topsimok pacyera peKynepaTUBHBIX TEINIOOOMEHHBIX anmnapatoB. Onpenaenenne
K03 (UIIMEHTOB TEII00TIa4H U KO3 duIineHTa Terionepeiadm.

28.

29.

Pazngen nucumimHe ((KOHCTI)YI/IpOBaHI/Ie " pacyeT almapaToB C MMCCBAOOKNKCHHBIM
CJIIOEM»

30.

O coBep

IICHCTBOBaHWH HOPMAaTHUBHOTO U y4eOHO-METOMIECKOT0 00ecnedeH st 00pa3oBaTeIbHOTo mporecca

HUcn.: T.C. Jleyxuna
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31. OcHOBHBIEC XapaKTEPUCTHKH CIIOS M YACTHUI[ TBEPAOTO 3€PHUCTOTO MaTepHaa.
32. TlceBAOOKMKEHUE U APYTUE CITOCOOBI KOHTAKTHPOBAHUS TBEPBIX YaCTHI] C Ta30BbIM
33. (KUAKOCTHBIM) MTOTOKOM.

34. O6sacTh CymIECTBOBAHUS IICEBIO0KMKEHHOTO CJ1051. MUHIMalIbHAst CKOPOCTh
TICEBJIO0XKIDKEHHS U CKOPOCTh YHOCA.

35. OgHOpOAHOE U HEOAHOPOAHOE MCEBA0OKIbKeHUE. [Tnomans monepeynoro ceueHus
anmnapara.

36. KoHCTpyKIIMM KOpITyca anmnaparoB C MCEBI00KUKEHHBIM CIIOEM.

37. KOHCTp}II/IpOBaHI/Ie CCIIApallMOHHOI'O ITPOCTPAHCTBA aIlllapaTOB C HCIIOABUKHBIM H
IICCBAOOXKMNKCHHBIM CJIOCM. HYTI/I YMCHBIIICHHUS YHOCA.

38. KOHCTp}II/IpOBaHI/Ie ra3oBbIX KaM€pP B allliaparax ¢ HCIOABUKHBIM H IICCBAOOKNKCHHBIM
CJIOCEM.

39. KoHctpynpoBaHue razopacipe/ieIuTeIbHbIX PEIIETOK.
40. T'upaBIUYeCcKOe COMPOTUBIICHUE aIMAPATOB C TICEBIO0KIKECHHBIM CIIOEM.

41. ObnacTb CyIlIeCTBOBAaHUS NICEBAO0KUKEHHOTO ¢101. MUHMMalIbHAs CKOPOCTh
TICEBJIO0XKIDKEHHS U CKOPOCTh YHOCA.

42. ObnacTh CyIIeCTBOBAHUS TICEBAO0KIKEHHOTO 0. MUHMUMAaIIbHAs CKOPOCTh
TMICEBJIOOKIKEHUSI U CKOPOCTH YHOCA.

43. OHOPOAHOE U HEOJHOPOAHOE NCeBA0OXKIKeHue. [lnomanp monepeyHoro ceueHus
anmnapara.

44. Vcteuenne cBOOOIHON Ia30BOM CTPYH U CTPYH, UCTEKAIOLIEH B TICEBIO0KMKEHHBIH CIIOH.

O COBEpIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO 0OecreueHnst 00pa30BaTeNbHOTO Mpolecca
HUcn.: T.C. Jleyxuna
NJ12098248



