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1. Heaun, 3a7a4u ¥ NJIAHKMPYeMble pPe3yJbTAaThl 00y4eHHs 10 TUCIHILJINH

OcHoBHast 1nenp  JUCHUILIMHBL  «KOHCTPYKTOPCKO-TEXHOJIOTHUECKOEe — OoOecredeHne
IPOCKTHPOBAHUS allapaTOB OTPACIIN» — TIyOoKast mpodeccuoHaIbHas MOATOTOBKA CHEIUAINCTA,
o0ecreunBaroIlas yCIEIIHOE PELIEHUE HCCIel0BaTEIbCKUX, IPOEKTHBIX, KOHCTPYKTOPCKUX 3a/ad,
BO3HHUKAIOIIMX TPU CO3JAaHHH HOBOTO OOOpPYNOBaHMSA JUII XUMHUYECKUX M HE()TEXUMHUYECKUX
IIPOU3BOJCTB.

OcHOBHBIE 337]ayaMH JUCHUIUIMHBI ONPEACIISIOTCS KBATU(UKAIIMOHHONH XapaKTePUCTUKOM, B
COOTBETCTBUH € KOTOPOH B PE3y/lbTaTe U3y4EHUS JaHHOW JUCLUIUIMHBI CIEIUAINCT JOJDKECH 3HATh
OCHOBHBIC HAINPAaBICHUS W MEPCHEKTHBBl PA3BUTUS XHMHYECKOM M  HEPTEXUMHUECKOU
IIPOMBIIIJICHHOCTH, BOIIPOCHI IPOEKTUPOBAHUS, IKCIUTyaTalluM U UCCIIEIOBAHUS TEXHOIOIMYECKOI0
000pyI0BaHUSI XUMHUYECKUX U HEPTEXMMUIECKHUX MPOU3BOICTB.

O6yuyenne 1o  aucuumianHe  «KOHCTPYKTOPCKO-TEXHOJOTMYECKOE  OoOecreueHue
IIPOEKTUPOBAHUS alllIapaToOB OTPACIIN» HAIIPABIEHO HA (POPMHUPOBAHKE y 00YUAIOIIMXCS CIAEAYIOLINX
KOMIIETCHIINN:

Koa u HanmeHoBaHne KOMIETeH Ui NuaukaTopbl 10CTHKEHUS
KOMIeTEeHIUH

OIIK — 3 CriocobeH BHEIPSITh U OCBAaUBATh NOIIK-3.1. 3naer cnocoObl BHEIAPEHUS U

HOBOE TEXHOJIOTHYECKOE 000pyI0BaHNE OCBOCHHUS HOBOTO TEXHOJIOTUYECKOTO
00opyI0BaHuUs
NOIIK-3.2. [Ipumensier  3HaHuA 1O
BHE/IPCHHIO U OCBOCHUIO HOBOTO
TEXHOJIOTUYECKOT0 000PyJOBaHHS
NOIIK-3.3. [TpumeHsieT 3HaHusI 10 OCBOCHUIO
HOBOT'O TEXHOJIOTHYECKOTO 000PY10BaHUS

2. MecTO0 JUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POIrPaMMbl

Juctmuimaa  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIeueHre TPOSKTUPOBAHUS —aIapaToB
OTpacin» OTHOCUTCS K y4eOHBIM TUCIUIUIMHAM 00s3aTenbHON yactu 6moka bl «/lucuumniussl u
MOJyNInu» 00pa3oBaTeabHOM mporpaMmbl «KOMIBIOTEpHOE MPOSKTUPOBAHUE OOOpPYIOBAaHUS U
npousBojcTB»  HampaBieHus ~ 15.03.05  KoHCTpYKTOPCKO-TEXHOJOTHYECKOE  OOecrieueHue
MAaIIMHOCTPOUTENbHBIX IPOU3BOJICTB, KBATH(UKAIUS (CTENEHb) — OaKaiaBp.

OcBoenne aUCHUIUIMHBI  «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE OOeCredYeHrne MPOSeKTUPOBAHUS
anmaparoB orpaciu» B 6-m, 7-M u 8-M cemecTpe HE0OXOIUMO ISl MOCIEAYIOIIEr0 OCBOCHHUS
mucruruinH «[lyckoHamaaka, peMOHT B MOHTa)K TEXHOJIOTHYECKOTO 000Dy TOBAaHUS

3. CTpyKTypa U coiep:KaHue TUCUUILITHHBI
OO011ast TPYI0EMKOCTh TUCIUILTHHBI COCTABIISCT 8 3a4eTHBIX eauHHIbI (288 yacos).

3.1  Buabl yueOHO# padoThl U TPYA0EMKOCTH

O CcoBepIICHCTBOBAHUI HOPMaTHBHOT'O M Y4eOHO-METOANYECKOTo obecnedeHust 00pa3oBaTebHOTO MpolLecca
Hcn.: T.C. Jleyxuna
1J12098248



3.1.1. Ounas ¢popma 0OydeHUs

Ne ) Kouunyect Cemectphi
n/ Buna yueOHoii padboThl BO
n 4acoB 6 7 8
1 | AyauTopHble 3aHSITHSA 198 72 72 54
B ToM uucne:
1.1 | Jlekuun 108 39 39 30
1.2 | Cemunapckue/pakTudecKue 54 20 20 14
3aHSTHUS
1.3 | JITaGoparopHbie 3aHATHS 36 13 13 10
2 | CamocrosiTejibHasi padoTa 90 30 30 30
B ToM uucne:
2.1 | KypcoBoii mpoexT,
TECTHUPOBAHUE
3 | [Ipome:xxkyTouHast
aTTecTanus
3auet/aud.3auer/IK3aMeH 3auer 3a4eT 9K3aMEH
Hroro 288 104 104 80
3.2  TemaTnyeckuil MJIaH U3y4YeHHUs TUCHUTLTHHBI
3.2.1. Ounas dpopma oOyueHHs
TpyroeMkocTsb, yac
AyautopHasi padora
C
Ne Paszneanl/TeMbl eMUHap amocr
/i e — cxcr/ abopar| pakTH | OATE]
cero | exuu OpHBIE | UecKasi | bHasi
u e noaror| pador
€CKHue
3aHSITHS & OpKa a
1.1 OcHOBHBIE TIPUHITATIBI 36 13 7 5 11
KOHCTPYUPOBAHHSI arrmaparoB
XUMHUYECKHUX TTPOU3BOJICTB.
12 |k 36 13 7 5 11
OHCTPYUPOBAHUE U pacyeT
TETUIOOOMEHHBIX aIapaToB, B TOM
qucie B KOPPO3HOHHOCTOHKOM
WCTIOJTHEHUH.
1.3 | KoncrpyupoBanue u pacuer 36 13 7 5 11
BBIMTAPHBIX U KPUCTAIUTM3AIMOHHBIX
anmaparoB, B TOM YHCJIE B
KOPPO3HMOHHOCTONKOM HCIIOJIHEHHH.
1.4 KoncrpyupoBanue u pacuer 36 13 / 5 11
anrmapaTroB THJIPOMEXaHUYECKOTO
pa3/ieNeHnsT TUCTIEPCHBIX CHUCTEM, B
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TOM 4YHCJIE B KOPPO3MOHHOCTOMKOM
UCIIOJIHEHUH.

1.5 KoHncTpynpoBanue u pacuer | 36 14 7 4 11
CYIIMJIBHBIX alapaToB, B TOM YHCJIE B
KOPPO3HMOHHOCTOMKOM UCITOJTHEHUH.

1.6 36 14 7 4 11

KoHnctpynpoBanue u pacuer
peakTopoB, B TOM  4HCIE€ B
KOPPO3MOHHOCTOMKOM UCIOJIHEHUH.

1.7 36 14 6 4 12

KoHnctpynpoBanue u pacuer
anmapaToB €O CIOEM  3E€pHUCTOrO
Marepuaia, B TOM  4HCIE B
KOPPO3HUOHHOCTOMKOM UCITOJTHEHUH.

1.8 36 14 6 4 12

KoHnctpynpoBanue u pacuer
KOJIOHHOTO o0opynoBaHusi  Juid
MacCOOOMEHHBIX MPOIECCOB, B TOM
YHCIIE B KOPPO3HUOHHOCTOUKOM
WCIIOJIHEHUH.

Hroro | 288 108 54 36 90

3.3 ConepxaHue TUCHUTLTAHBI

Tema 1.0OCHOBHBbIC NPUHUIMIIBI KOHCTPYMPOBAHUS ANNAPATOB XMMHU4Y€CKHX
NPOM3BO/ICTB.

HayuHble OCHOBBI MCCIIEIOBaHUsI U KOHCTPYUPOBAHUS allapaToOB XUMHUYECKHUX
ITPOU3BOJCTB.

CBsA3b TEXHOJIOTUYECKOIO MPOIECcca ¢ KOHCTpYKUMEN annapara. duszndeckoe u
MaTeMaTUYECKOE MOJEIUPOBAHUE. DKCIEPUMEHTANIbHbIE UccaenoBaHus. OCHOBHbIE
NPUHLUNBI U METOAbl KOHCTPYUPOBAHHUS anmnaparoB XUMHYECKUX IPOU3BOJICTB.
[lokazarenun  kadectBa. HopMmaTuBHBIE  JOKYMEHTBI, HCIOJIb3YEMBIE  IpHU
KOHCTPYUPOBAHUU XUMHUYECKOT'O 000PYAOBAHUS.

Tema 2. KoHCcTpyrpoBaHue U pacyeT TeIVIO0OMEHHBIX aNllapaToB, B TOM
4YKcJie B KOPPO3MOHHOCTOMKOM HMCIIOJTHEHHH.

Knaccudukanus 1 HOMEHKIATypa COBPEMEHHBIX TEIJIOOOMEHHBIX aImapaToB.
OcHOBHBIE TpeOOBaHUS, TPEIBABIACMbIE K TEMJIOOOMEHHBIM ammaparaM B XOJe
MIPOEKTUPOBAHMS, U3TOTOBJICHUS U AKCILTyaTali. OCHOBHbBIE BUJIbI TEIJIOHOCUTEIIEH
U BIMSIHUE UX XapaKTePUCTHK HAa KOHCTPYKIMIO ammapara. Beibop HampaBieHus
JIBUOKEHUSI TETUIOHOCUTEJIEH, UX KOHEUHBIX TEMIIEPATYP U CKOPOCTU JBUXKEHUSI. DTaIlbl
pacyeTa TEIJIO0OOMEHHUKOB, LI€JIb U 3aJa4d KaXJA0ro Tuma pacuera. O0mas cxema
pacyeTa Terao000MeHHUKOB. [locnenoBaTeabHOCTh TEIJIOBOTO pacyeTa armapaToB.
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Omnpenenenne  Ko3(p(PUIMEHTOB  TEIUIONEpEJaud M BEJIWYUHBI  CPEIHETrO
TeMIepaTypHoro Harnopa. OCHOBHbIE CIOCOOBI UHTEHCU(UKALIUU TETNIO0OMEHa.

CMmecuTenbHble  TeriooOMeHHUKH.  OO0macTh  MPUMEHEHHs,  OCHOBHBIC
KOHCTPYKLIMH,  TIOCJIEIOBATEIbHOCTh  pacueTa Ha  IpUMEpPe  HacaJ04YHOro
TEII000MEHHUKA.

PexkynepatuBHble  TEMJIOOOMEHHUKH. 3MEEBUKOBBIE  TEINIOOOMEHHUKHU
HOTPYKHOTO U opocurenabHoro Ttuna. OOmacte npumeHeHus. KoHCTpykiuu
3MEEBUKOB, Kajadei, OPOCUTENIbHBIX yCTPOMCTB. IlocieaoBaTenbHOCTh TEILIOBOIO,
KOHCTPYKTUBHOTO U THUJPABINYECKOTO pacueToB. TemIooOMEHHUKH THIIA «TpyOa B
TpyOe», OCHOBHBIE KOHCTPYKIIMHM pa30OpHBIX, MOJYpa30OpHBIX U Hepa3OOpPHBIX
anmapaTtoB, YCTPOWCTBO W MPUHIMN UX padoThl. MeToasl HHTEHCU(DUKAIIH
TEIUIOOOMEHa B MEXTpyOHOM mnpocTpaHcTBe. IlocnenoBaTelbHOCTh TEIIOBOIO,
KOHCTPYKTHUBHOTO U THJIPABJIMYECKOTO PACUETOB.

KoxyxorpyOuarble TemIOOOMEHHUKH, OOJAacTh MPUMEHEHHS, OCHOBHbBIE
KOHCTPYKLMHU, MNPUHIMI padOThl. MeToapl HHTEHCHU(PUKAIMK TEIiooOMeHa B
MEXTpPYOHOM TIPOCTPAHCTBE W KOMIIEHCALMM TEMIEPATYPHbIX HANpsHKEHUH B
KOHCTPYKIUH. [TocnenoBaTenbHOCTH TEIJIOBOIO, KOHCTPYKTHUBHOTO "
T'MJIPABINYECKOTO PACUETOB.

Buteie TemiooOMeHHUKH, O00JacTh HPUMEHEHHS, OCHOBHBIE KOHCTPYKIIMH,
crocoObl ~ HaBUBKM  TpyOHBIX  myuykoB. IlocienoBareinbHOCTh — TEIUIOBOTO,
KOHCTPYKTHUBHOTO U THJIPABJIMYECKOTO PACUETOB.

TennooOMEHHUKH ¢ OpeOpEeHHBIMU TPpyOaMH, 00JacTh MPUMEHEHHUs, OCHOBHBIE
KOHCTPYKIIMH, IPUHIUIT padoThl. OCHOBHBIE CIOCOOKLI OpeOpeHus TpyO, onpeeacHue
3¢ (PEeKTUBHBIX K03 pULIEHTOB TEIUIOOTAAYH OpeOpEHHBIX TpyO.
[TocnenoBaTenbHOCTH TEMJIOBOr0, KOHCTPYKTUBHOTO U THAPABIMYECKOIO PACUETOB.

[InacTuHYaThle  TEMJIOOOMEHHUKH,  OOJAcTh  MPUMEHEHHUS,  OCHOBHBIE
KOHCTPYKUMHU U NpUHIMN paboThl. KoHCTpyHpoBaHUe TemonepeaaromuX MmIacTHH.
CxeMbl peain3aluu JBUKEHUS TEIUIOHOCHUTEJIEH, IMOCIIEI0BATEIbHOCTh TEIIOBOIO,
KOHCTPYKTUBHOTO (KOMIIOHOBOYHOI'O) U I'MJIPaBIMYECKOTO PacyeTOB.

[InacTuH4ato — peOpUCThIE TEIUIOOOMEHHUKH, OOJACTh WX MPUMEHEHHUS,
OCHOBHbBIE KOHCTPYKLIHMHM W MNPUHLUIN UX padboThl. OCHOBHBIE CIOCOOBI OpeOpeHUs
noBepxHocTed.  Ompenenenue  APPEKTUBHOCTH  TEIIOOOMEHAa  OPEOPEHHBIX
ITOBEPXHOCTEMN. [locnenoBaTenpHOCTD TEIUIOBOTO KOHCTPYKTHUBHOTI'O 17}
TUIPABINYECKOTO PACUETOB.

CnupanbHble TEIIOOOMEHHUKH, 00J1aCTh MPUMEHEHHSI, OCHOBHbIE KOHCTPYKIIUU
U npuHUUn pabotel. CnocoObl YIJIOTHEHHS TOPLIOB CHUPAJIBHBIX KaHAJOB.
[TocnenoBaTenbHOCTH TEMIIOBOr0, KOHCTPYKTUBHOIO U THIPABIMYECKOTO PACUETOB.

PexymnepatuBHbie TEIIOOOMEHHUKH W3 yrierpadura U (roporiacta, 001acTh
NPUMEHEHHs, OCHOBHbIE KOHCTPYKLIUU U MPUHLUI UX paboTsl. [locienoBaTenbHOCTD
TEIJIOBOTO U KOHCTPYKTUBHOI'O PACUYETOB.

Tema 3. KoHcTpyupoBaHue U pacyeT BbIMAPHBIX U KPUCTAJIM3ANUOHHBIX
anmaparoB, B TOM YHCJI€ B KOPPO3MOHHOCTOMKOM HUCIIOJHECHUM.
(@) COBCPUICHCTBOBAHNH HOPMATUBHOTO 1 y‘{e6H0'MeTOHI/I‘IeCKOFO obecreueHus 06pa30BaTeHLHOFO nponecca
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Knaccudukarys BpIMapHBIX M KPUCTALIM3AMMOHHBIX armapaToB. OCHOBHBIE
TpeOOBaHMsI, TPEABSIBISIEMbIE K pPAIMOHAIBHBIM KOHCTPYKIIUSIM BBITIAPHBIX U
KpUCTAJUTM3AIMOHHBIX anmnapatoB. Kitaccudukaiys OCHOBHBIX BUJIOB YIIAPUBAEMBIX U
KPUCTALTU3YIONIUXCSL pacTBOpoB. KOHCTpyMpOBaHME M pacyeT OCHOBHBIX Y3IIOB
(rperoliasi M cemapalMoOHHAsh KaMmepa, LUPKYJISUUOHHBIE TPYyObl M KOHTYDBI,
cenaparopbl U OpbI3rOYJIOBUTENH) BBIMAPHBIX M KPUCTAJUIM3AIMOHHBIX aIapaTosB.
KoHcTpynpoBanue M pacdeTr BCIIOMOTaTeIbHBIX Y3JIOB (IITYyIEpa, Y3/bl BBOAA U
BBIBOJIa PAcTBOPOB, CYCIIEH3Mi, T'pEIOIIEro mapa, KOHJeHCaTa U MHEPTHBIX Ta30B)
BBIIIAPHBIX M KPUCTAJUIM3ALMOHHBIX ammaparoB. KoHCTpynpoBaHwe u pacuer
BCIIOMOTATENbHBIX y3J0B (IITyllepa, y37bl BBOJIAa M BBIBOJA PACTBOPOB, CYCIICH3UH,
TPEIOIETo Napa, KOHJAEHCATa U MHEPTHBIX Ta30B) BBIMAPHBIX U KPUCTATIU3ALMOHHBIX
anmnapatoB. Pacuer TpyObl BCKUITaHUS BBITIAPHBIX allllapaToB.

OOmme  OpUHIUIIBI  TEXHOJOTUYECKOTO  pacueTra  BBIMAPHBIX u
KPUCTAJUTA3AIMOHHBIX annapaTosB.

KoHcTpynpoBanue TpyOUYaThIX BBIMAPHBIX U KPUCTAIUIM3AIMOHHBIX allapaToB C
€CTECTBEHHOM U MPUHYAUTEIbHON IUPKYJIISIIUEH, CTIOCOOBI OPTaHU3AIMULIIUPKYIISIUH,
o0NacTh TNPUMEHEHWsS JaHHBIX amnmapaToB, pacyeT KpaTHOCTU UUPKYIISIUU.
KOHCTpYKTUBHBI U TUAPABIMYECKHI pacueTbl JAHHBIX anmnapaToB.llneHounsie u
POTOPHO—TIJICHOYHBIE alMaparhl, OCHOBHbIE KOHCTPYKIIMM U TPHUHIUI UX PabOTHI,
KOHCTPYMPOBAaHHE POTOPOB allaparoB H OPOCHUTENEH, KOHCTPYKTUBHBIA U
TUJPABINYECKUI pacUeThl.

AnmapaTel  TOTPY>KHOTO  TOpEHHs, 00JIaCTh  MPUMEHEHUS, OCHOBHBIC
KOHCTPYKIIMM W TpuHIMN paboThl. KoHcTpyupoBanue 06apOOTEpOB, olpeseeHue
[NIyOUHBI UX TIOTPY>KEHUS B pacTBOP.

AnmapaTel JUIi MacCOBOM  M3OTHUAPUYECKONM  KpUCTAIIM3aIuu, OO0JacThb
MPUMEHEHUSI U OCHOBHBIE KOHCTPYKIHUHU KPHUCTAJUIM3aTOPOB IOBEPXHOCTHOTO U
BAKYYMHOTO THIIOB.

Tema 4. KoHCTPyHpOBaHNe M pacyeT annapaToB ruApoOMeXaHu4eCcKoro
pa3aejieHus JUCIEPCHBIX CHCTEM, B TOM YHCJIe B KOPPO3MOHHOCTONKOM
UCIIOJITHCHM U.

OCHOBHBIEC THUIIBI aNMmapaToOB THUAPOMEXAHUYECKOTO Pa3ACICHUs IUCHEPCHBIX
CUCTEM.

OCHOBHBIC XapAaKTEPUCTUKHU JUCIIEPCHBIX CHUCTEM. MeETOonbl U TPUOOPHI s
aHaJIM3a rPaHyJIOMETPUYECKOTO COCTaBa JIUCIIEPCHBIX MaTepUaioB. MeTopl aHanu3a
TIOJISI CKOPOCTEH TypOyICHTHBIX TTOTOKOB.

OcaxaeHue dYacThll B TMOJ€ JACUCTBHUS CWIbl TsKeCTH. (OTCTOWHHKHU.
Konctpykiuu, 061acTh MpUMEHEHHUS, pacdeT TeOMETPUIECKUX TTapaMeTPOB.

OcaxeHre 4acTull B TIOJIe ACUCTBUS IIEHTPOOSKHOM CUiTbl nHEpIMU. HanmopHeie
TUAPOUUKIOHBL. Y CTPONCTBO, MPUHIMI JEUCTBUSA, 00JlacTh mnpumeHeHus. Ilose
CKOpPOCTEW B TMIAPOLMKIOHE. Pacuer pacXoIHBIX XapaKTEPUCTHUK, IOKa3aTeleu
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pasaenenus. KoHcTpykiuu OaTapeiHBIX THAPOIMKIOHOB. YCTPONCTBO, MPHUHILIUI
JeMCTBUS, 00JIaCTh IPUMEHEHHS BaKYyM-THIPOIIMKIOHOB.

Crpyitaple  ammapatel.  OOnacTe  NPUMEHEHUWS, [PHHIOUN  JIEHCTBHS,
kiaccupukanus. Pacyer ctpyitHoro Hacoca.

Llentpudyru u cemaparopbl. O61aCTh MPUMEHEHHS, KIacCu()UKALUs, TPUHIINTL
neicTBus, 006IacTh MpUMEHEeHHs. PacueT pacXxoaHBIX XapaKTEpUCTHK U MOKa3aTesei
pa3aencHus.

®noratopsl. Teoperwueckue OCHOBBI mporecca (uoraruu. OCHOBHBIC
KOHCTpYKmu  (iotatopoB.  Hamopueie — ¢moratopsl,  BakyyMQIOTaTOpHI,
UMIEIJIEpHbIE  (DIOTATOPBI, 3IEKTPOQIOTATOPHI, (IOTATOPEl C (HUIBTPOCAMHU.
[MpuHIMT NeCTBUS, TOCTOMHCTBA M HEAOCTATKH, 001aCTh PUMECHEHUSI.

Anmapatel  meuterazoouuctku.  OcaJuTenbHBIE  KaMepbl, HHEPIMOHHEIC
IBUICYJIOBUTENN, IUKJIOHBI, BHXpEBbIC TNbUICYJIOBUTENH. OOIacTb NPUMEHEHUS,
HPUHIUI JEHCTBUS, TOPSIOK pacueTa, JOCTOUHCTBA U HEIOCTATKH.

Mokpeie neuieynoButenu. [lonbie ckpyOOephl, HacanouHble, Ckpy00ep Bentypu.
OO0nacTh MPUMEHEHNUS, TOCTOMHCTBA M HEAOCTATKH, TIOPSIIOK pacyerTa.

Tema S. KoncTpynpoBanue U pacyeT CyIIWJIbHBIX aNlllapaToB, B TOM YHUCJIe B
KOPPO3MOHHOCTOHKOM MCHOJTHEHUH.

OO011re NoJ0KeHN KOHBEKTUBHOM CYIIKU AUCHEPCHBIX MaTepuanoB. CocTosiHue
PaBHOBECHS MEX/1y BJIaXKHBIM Ia30M U MaTepuaioM. CxeMa Kiiaccu(pUKaluUBIaXXHOTO
MaTepuaiga MPUMEHHUTEIbHO K MpoleccaM CYHIKA. MarepuanbHbli U TEIJIOBOM
Oamancel. JlparpamMma BIQXXHOTO Ta3a, M300pakKeHWE CTAaTUKU Tporecca B I- X
nuarpamme. Kuneruka cymku. Onpenenenue npoaobKUTEIbHOCTH Tporecca. Oo61mas
CXeMa pacyeTa CYIIKH JUIsl JUCHEPCHBIX MaTepuajoB (OJOK—cXeMa allropuTMa
pacuera). OnpeneneHue ABMXKYIIEH CUJIbI Mpolecca CYIIKH B MEPHUO MOCTOSHHOM
CKOPOCTH.

Onpenenenue IBHXKYIIEH CHIIBI Tpoliecca CYIIKM B MEpUOJ  YObIBarolIeH
CKOPOCTH CyHIKHM. MaTeMaThyecKoe ONMUCaHUE Mpoliecca CYLIKH C LN pacdera
JBIOKYIIEH cuibl mporiecca Ha DOBM. Koadduimentsr Temno- 1 maccooOMeHa mnpu
CYILIKE JIUCIIEPCHBIX MAaTEPUAJIOB U UX OIPEACIICHHUE.

OnpeneneHue MacCOOOMEHHBIX KOAX(D(PUIMEHTOB M HUX  ONpEeJICHUE.
D¢ dexTruBHBIE KOAPDUITUEHTHI TEMIO0- U MACCOOOMEHA U UX OIpe/IeIecHuUE.

OmnpeneneHre BpEMEHU CYIIKH IS JUCIIEPCHBIX MATEPHAIIOB:

a/ 13 OCHOBHOT'O YpaBHEHHUS TEIUIOOOMEHA;

0/ 13 OCHOBHOTO ypaBHEHUsI MacCOOOMEHa.

Knaccudukanuss npuMeHeHUs CYIIMJIBHBIX ammapaToB B 3aBUCHMOCTH OT
OCHOBHBIX CBOMCTB BBICYLIMBAEMbIX MaTEPUAJIOB.

TexHoJIOrHYecKre M TEXHMKO-DKOHOMHUYECKHE acleKThl BbIOOpa crocoba
CYIUKHM. AmNMapaThl s CYUIKA B HEMOABUXHOM CJIO€ /KaMepHbIe, TYHHEIbHBIE,
CYUIMJIKH C ONPOKU/IBIBAIOIIUMHUCS TMOJIKAMH, TypOUHHBIE U TapeabyaThle CYIIMIIKHU,
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IIAXTHBIE€ CYIIWJIKHU, BAJIbLIOBBIE U JICHTOUHbIE CYIIMIKH/. KOHCTpyKINU CYIIMIOK U
UX pacyeT, ONpeieJIEHUE TEOMETPUUECKUX Pa3MEPOB.

KoHcTpykTuBHBIE 0COOEHHOCTH OapabaHHbIX CYIIHJIOK. CXeMbl HEKOTOPBIX
TUIIOB BHYTPEHHUX HAcaJoK OapabaHHbIX CyHIMWIOK. Pacyer OapabaHHBIX CYIIWJIOK,
OIpe/IeNIEHNE T€OMETPUUECKHUX PA3MEPOB.

PacnplmuTenbHble CYIIMIKA U UX KOHCTPYKTHUBHBIE ocoOeHHocTU. DopcyHku
JUI  pacHbUIMTENIbHBIX CYIIMJIOK, CXEMbl paclbUIMTEIbHBIX JUCKOB, CXEMBI
CyIUMJIBHBIX  KaMmep. PacyeT  pacHbUIMTENBHBIX  CYIIMJIOK,  ONPEIEICHHUE
T€OMETPUUYECKHUX PA3MEPOB.

[THeBMaTHUecKHe  CYNIWJIKM W HUX  KOHCTPYKTUBHBIE  OCOOCHHOCTH.
[TueBMaTuueckue TpyObl-cynmikd. CHupalibHble THEBMAaTHUYECKHE CYIIHIKH
(cnupanpHas MHEBMOCYUIWJIKA C LUKIOHHBIM CENapaTopoM, MHEBMOCYIIWIKA C
MJIOCKOM OUQIIsIpHON CcrHupaiblo, BUXpEBasl CyIIWIKa). Pacder MHEBMOCYIIUIIOK,
OIIPEJEIICHUE UX TEOMETPUUECKUX PA3MEPOB.

CriupalibHO-BUXPEBBIE CYIIWIKH M UX KOHCTPYKTHUBHBIE 0cOO€HHOCTH. Pacuer
CHUPAIBHO-BUXPEBOU CyIIMIIKU. OIpeaeneHre reoMeTpUIEeCKUX pa3MepoB.

Aspo(doHTaHHBIE CYIIMIIKU U CYIIMIKHU C KUTISALIUM CJIOE€M, UX KOHCTPYKTUBHbIE
ocobeHHOCTH. PacueT a’poOHTaHHBIX CYHIWIOK W CYIIWIOK KHUISIIEro ClIos,
OIPEEIICHNE T€OMETPUUECKUX PAa3MEPOB.

OOocHOBaHME TMPUMEHEHMS JUIsl CYIIKH JHUCIEPCHBIX MATEPHAJIOB CYLIMIJIOK
KHITSIIIETO CJIOS M CHUPATIbHBIX CYIIMJIBHBIX YCTaHOBOK.

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

OcHOBHbIE MNOHATHS W omnpenencHus. KuHeTHka XUMHYECKHMX IIPOLIECCOB.
MatepuaibHbIi U TEIJIOBOM OalaHC XMMHYECKMX HpoueccoB. OCHOBHBIE THIIbI
PEaKToOpOB.

PeakTopsl nepuoanyeckoro AeicTBrs (rOMOr€HHbIE HECTAIMOHAPHBIE PEAKTOPBI).

OnuHOYHBIE PEAKTOPHI IMOITYHENPEPBIBHOTO NEUCTBUA. OIMHOYHBIE PEAKTOPBI
HEIPEPBIBHOTO JAEHCTBUSA (TOMOT€HHbIE CTAllMOHAPHBIE PEAKTOPHI).

TpyOuaTbie peaktopbl. Meroapl pacuera peakTOpOB: PEAKTOPbI HAEaIbHOTO
CMEILIEHUs IEePUOAUYECKOIO0 U HENPEPBIBHOIO JEHCTBUS, PEAKTOPHI HIEAIBHOIO
BBITECHEHUS, PEAKTOPBI IPOMEXKYTOUYHOI'O TUIIA.

KoncTpykunn xumuyeckux peaktopoB. OCHOBHBIE TpeOOBaHUs, IPEABSBISEMbIC
K PEaKIMOHHBIM anmnaparaM. KOHCTpYyKIHMHM KOJIOHHBIX peakTopoB: KoHCTpykius
(dbyTepoBaHHOM amnmapaTypbl JJid CHHTE3a KapOaMuaa, KOHCTPYKIMSI PEaKTOpOB C
MEPEMENINBAIOIINMH YCTPONCTBAMU.

Memanku. KoHcTpykuuu TpyoOuathix peaktopoB. KoHcTpykiuu 6apOoTakHBIX
peakTopoB. KOHCTpyKIIMM peakTopoB [l KOHTAKTHO-KATAIMTUYECKUX IPOLIECCOB.
@akTOpHI, BIMSIOIINAE HA XOJ KOHTAKTHO-KAaTAIMTHUYECKOro npouecca. KoncTpykuun
PEaKTOPOB C HEMOABUKHBIM CIIOEM KaTalau3aTopa.
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AnmnapaThl IIAXTHOTO (€EMKOCTHOTO) Thma. TpyO4aTblii KOHTAKTHBIN anmapar IJist
JNETUAPUPOBAHUSL [MKJIOTEKCAaHOJa. AmNmaparbl IOJOYHOTO THUMA. AmnmapaTsl
KOMOMHUPOBAHHOTO THUMA. AMMapaTtbl C HEMOJABIKHBIM CIIOEM KaTaJn3aTopa.
AnmapaTsl ¢ JBUXKYIIUMCS CIIOEM TPaHYJIUPOBAHHOTO KaTaau3aTropa.

Tema 7. KoncTpynpoBaHue u pacyeT anmnaparos €O CJI0eM 3¢PHUCTOIO
MaTepuasa, B TOM 4Hc/ie B KOPPO3MOHHOCTOHKOM HCIOJTHEHHH.

Oco0OeHHOCTH B3aUMOJICUCTBUS Ha TMOBEPXHOCTU pasleia Ta3000pa3Hoi
(xuakoi) u TBepaou (a3. Knaccudukamus anmapaToB ¢ TBep0il pazoi 1o criocoody
B3auMoiecTBUs (a3. XapakTepuCcTUKa TBEPAOro 3epHUCTOro Marepuasa. OCHOBHBIE
y3JIbI aIapaToB C HEMOABUKHBIM U MCEBAO0KIKECHHBIM CIIOEM.

[Ipeneinbl cyiiecTBOBaHUS IICEBAOOKMKEHHOTO €lI0sl. MHUHMMabHasi CKOPOCTh
MICEBJIOOKMKEHUSI MOHOJIUCIIEPCHOTO M MOJUAMCHEPCHOro cioeB. OmnpeneneHue
cKopocTy BUTaHusl. OJHOPOAHOE U HEOTHOPOIHOE MCEBAO0KIKEHHE.

OcHOBBI HcCTEYEeHUS CBOOOAHOW 3aTOIIEHHOW CcTpyu. OCHOBBI HCTEUYEHHS
TypOyJICHTHBIX CTpPYH B TCEBIOOXKMXKEHHBIM cioi. Pacuer pasmepoB @dakena B
TypOYJEHTHOM cioe. Pacuer u KOHCTpyHpOBaHUE ra30paclpeaeIUuTeNIbHbIX PEIIETOK.
Oco0eHHOCTH KOHCTPYUpPOBaHHUS PEIIETOK JUIsl TEPMOJIAOWIIBHBIX MaTepHalloB.
[TpoBanbHbIE U OECIIPOBATIBHBIE PEILIETKH.

['mapaBnuyeckoe  CONPOTHUBIICHWE  aIllapaTOB € HENOJABWXXHBIM U
IICEBJIOOKMKEHHBIM CIIOSIMHU.

Pacyer MuUHUMaIbHO HEOOXOIMMOM BBICOTBI C TOYKM 3PEHMS pellakcaluu
TEMIIepaTyphbl OXKIKAIOIIEr0 areHTa M TBEpAOro Mmarepuaia. Pacuer MUHUMAaIbHO
HEOOXOJAMMOW BBICOTBHI CJIOSI M3 YCJIOBHUSI PAaBHOMEPHOCTH OOpaOOTKHM Marepuana.
Pacuer pa3zmepoB paboyeii 30HbI anmapaToB € MCEBA00KUKEHHBIM CIIOEM.

OcHOBBI pacueTa W KOHCTPYMPOBAHHUS CENApallMOHHOTO MPOCTPAaHCTBA
anmnapaTtoB C HEMOJBM)KHBIM M ICEBIOOXKIKEHHBIM CJIOeM. MeToauka pacuera
cenapaloOHHOTO MPOCTPAHCTBA MO TUHAMUYECKOMY YHOCY.

OcHOBBI pacyeTa M KOHCTPYMPOBAaHHS Ta30BbIX KaMmep ammapaTtoB C
HEIOIBM)KHBIM U IICEBIOOKUKEHHBIM CIIOEM.

@dopMma anmapaToB C ICEBIOOKWKEHHBIM cioeM. [IpuunHBI TpUMEHEHUS
MHOTOKaMEPHBIX ammapaToB. KOHCTpyKIIMM MHOrokaMmepHbIX anmnaparos. IlepeToku
JUISl TBEPJIOTO MaTepuralia u3 Kamepsl B kamepy. KoHCTpyKIHs 1 pacyeT nepeToKoB.

YeTpolicTBO Uil MOAAYM W BBITPY3KH TBEPAOrO0 3E€PHHUCTOrO MaTepHala.
OcHOBHBIE KOHCTPYKIIMU U pacyeT. PerynupoBanue TeMneparypsl Ci0s B anmnaparax ¢
MICEBJIO0KUKEHHBIM CIIOEM.

CnocoObl moJBOJa M OTBOJA TEIJa B ammaparax C 3€pHHUCTBIM CIIOEM.
Oco6eHHOCTH TEMI000MEHa MOBEPXHOCTHU C TICEBI00KUKEHHBIM CIIOEM.

NuTencudukanus mOpoueccoB B3aUMOJCHCTBUS — OXKIIKAIOIIETO areHTra ¢
YaCTULAMU B IICEBIOOKMKEHHOM ciioe. CTpyHHOE NICEBIOO0KUKEHUE.

['panynupoBaHue MPOAYKTOB B ammaparax C I[CEBIOOXKWKEHHBIM CIIOEM,
MEXaHHU3M 00pa30BaHUs IPaHy’l B ICEBIOOKIKEHHOM cioe. Meroauka pacuera
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I'PaHyJISITOPOB C MCEBAO0KUKEHHBIM clloeM. CiocoObl I0JJauM pacTBOpA B armaparhl
C TICEBAOOXKIKEHHBIM cioeM. PacueT um KoHCTpyupoBaHue (HOPCYHOK AJis MOAAYU
pacTBopa.

Tema 8. KoncTpynpoBaHue u pacyeT KOJOHHOT0 000PYy10BaAHUS 51
Macco00OMeHHBIX MPOLECCOB, B TOM YHCJI€e B KOPPO3HOHHOCTOHKOM
HCTIOJTHEHNH.

XapaKTepuCTUKH MAaCCOOOMEHHBIX IMPOLECCOB PEKTHPUKALIUU U aOCOpPOLHH.
KoHcTpykiun  konoHHbBIX —amnmapaToB. KOHCTpYKIIMHM KOHTaKTHBIX YCTPOWCTB.
[TocnenoBatrenbHOCTH pacyeTa KOHTAKTHOTO anmnapara. DKCTpaKIMOHHBIE arapaThl.
XapakTepuCTUKU TIPOLIECCOB JIKCTpaKkUMU. Ammaparbl s SKUJKOCTHOM U
TBepA0(a3zHON HKCTpaKUUU. ATapaThl ISl MPOILECCOB aJCOPOIMU M HOHHOTO
oOMeHa. XapaKTepUCTUKH ITPOLIECCOB aJICOPOIIMH U MOHHOTO OOMEHa.

3.4  TemaTuka ceMHHAPCKUX/MPAKTHYECKHX U J1a0OPATOPHBIX 3aHATHH

3.4.1. Cemunapckue/mpakTuyeckue 3aHATHSA

IIpakTnueckoe 3ansaTue 1. Koxxyxorpybuarslie TEII000MEHHUKY JUIs TEINIOHOCUTENEH O3
MU3MEHEHUS

arperaTHoro COCTOSIHUA.

IIpakTuyeckoe 3ansaTHe 2.K0KyX0TpyOUaThie TEMIIOOOMEHHUKH Il TEIUIOHOCUTENEH C
WU3MEHEHHUEM

arperaTHoro COCTOSIHUA.

IIpakTnuyeckoe 3ansTue 3. [InacTuHYaTHIE TEIIOOOMEHHUKU.

IIpakTnueckoe 3ansaTue 4. CrrpaibHble TEINIOOOMEHHHUKH.

IIpakTnuyeckoe 3ansiTue 5. OnpeeneHre CKOPOCTU OCAKICHHSL.

IpakTunyeckoe 3ansTue 6. Pacuer oTCTONHUKOB.

IIpakTnuyeckoe 3ansiTue 7. Pacuér ocaauTenbHOM KaMepsl.

IIpakTuyeckoe 3ansaTue 8. OnpeeneHne TUIPABINYECKOT0 COPOTUBICHUS U
3¢ (HeKTUBHOCTH

IIBUIEOYNCTKHU IBIJIETa30BbIX IUKIJIOHOB.

IIpakTyeckoe 3ansaTHe 9. OnpeneneHue rupaBIndecKoro CONPOTUBIEHNS U
s dexTuBHOCTH

MIBUIEOYNCTKHA BUXPEBBIX MBUICYJIOBUTEIEH.

Ipakruyeckoe 3ansitue 10. Pacuer GpuibTpoB 17151 yIaBIMBaHUS TTBITH.

3.4.2. JlaGopaTopHble 3aHATUS

JlaGopaTopHoe 3ansTHEe 1.AHaMU3 PabOTHI OJTHOKOPITYCHOM BBITAPHON YCTAHOBKH.
JlabopaTopHoe 3ansiTue 2. AHaNU3 paboOThl MHOTOKOPITYCHOM BBITAPHON YCTAHOBKHU.
JlaGopaTopHoe 3ansitue 3. bapomerprudeckuii KOHIEHCATOP.
JlabopaTopHoe 3ansiTue 4. PeakTopbl HEMIPEPHIBHOTO JEHCTBUS.
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JlabopaTopHoe 3aHsiTHe 5. PeakTOpbl IEPUOIUIECKOTO JEHCTBUS.

JlaGopaTopHoe 3ansiTue 6. ccnenoBanue paboTel U pacuéT 0apabaHHON CYIIUIIKH.

JlaGopaTopHoe 3ansitue 7. Pacuér TpyOBI-CyIIHIKH.

JlaGopaTopHoe 3aHsiTHe 8. AHAIU3 CBOWCTB ICEBA00KMKECHHOTO CIIOSI.

JlabopaTopHoe 3ansiTue 9. Pacuér rpanyisiTopa aMMUa4HOM CEJTUTPBI C
MICEBAO0KIKEHHBIM CIIOEM.

JladoparopHnoe 3ansaTue 10. Onpeaenenue rupaBInuecKOro CONPOTUBIICHUS TapeabyaThIX
KOJIOHH.

JladoparopHnoe 3ansTue 11. Onpezaenenne ruipaBIMuecKoro COMPOTUBICHUS HACATOUYHbIX
KOJIOHH.

3.5 TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

1. KoHcTpyKTHBHas pa3pabOTKa U pacyeT BBIIAPHOIO armapara

2. KoHcTpykTHBHAs pa3paboTKa U pacyeT ruAPOIUKIOHA

3. KonctpykTuBHas pa3paboTka u pacyeT 0apabaHHON CYIIUITKH

4. KoHctpykTuBHas pa3pab0oTKa U pacyeT arrapara ¢ NepeMennBaroum
YCTPOMCTBOM

5. KoncrpykruBHas pa3paboTka U pacdeT OTCTOMHUKA

6. KoHcTpykTrBHAs pa3paboTka U pacyeT abcopOIMOHHOM KOJIOHHBI

4, Y4eOHO-MeTOAM4YEeCKOEe U MH(POPMALIMOHHOE 00ecIeYeHue

4.1  OcHoBHaf JIUTEpPaTypa

1. Mamusbl U annaparbl XMMUYECKUX MPOU3BOJICTB: YueOHOe nocolOue st By30B/
A.C.Tumonun, b.I".bannun, B.S.bopmes, FO.U.I'yces u np./ Ilox oOuielt pegakuueit
A.C.Tumonuna.- Kanyra: U3marensctBo H.®.boukapesoii. 2008. - 872 c.

2. N.W. [Nonukapos, M.I'. aitnymumna MamvHbI 1 anmapaTbl XUMAYECKUX
IIPOU3BOJICTB U HeTerazonepepadoTku. YueoHuk. — M3a. 2-e. M.: Anbda-M, 2006.-
608 c.

4.2  JlomoJHUTe/LHAA JIUTEPATypa

1.  Mymraes B.U., Tumonun A.C., JIebenes B.S1. KonctpyupoBanwue u pacuer
anmnaparoB cO B3BelIeHHbIM cioeM. — M.: Xumus, 1991. — 343 c.

2. Tumonun A.C. OCHOBBI KOHCTPYUPOBAHUS U pacdyeTa TEXHOJIOTHUECKOTO U
npoyHocTHOro obopynoBanusi. CrpaBounuk. T. 1, 2, 3. — Kamnyra: M3narenscTBO
H.Boukapesoii, 2001 r. — 990, 980, 990 c.

3. MamuHocTpoeHue. DHIUKIONEeANs. MalllHbl U anmnaparbl XUMUYECKUX U
Hedrexumuyeckux npousBoacts. T 1V — 12 (M.b. I'enepanos u ap. 2004 — 832 c.

4.3  DJekTpoHHBbIe 00pa3oBaTebHbIE Pecypchl
He npenycmorpenst
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44  JluueH3WOHHOe M  CBODOJHO  pacnpocTpaHseMoe NPOrPaMMHOe
odecreyeHue

1. MathCad-BsrurciaurenabHas mpporpamma

45 CoBpemeHnHble npodeccHoOHATbHBIE 0a3bl JAHHBIX U UHGOPMAIMOHHbIE
CIIPaBOYHbIE€ CHCTEMbI
1 . IHTepHET-pecypChl BKIIOYAIOT yU4eOHO-METOIHUCCKIE MaTepHalibl B SJIEKTPOHHOM BHJIE,
npecTaBeHHbIE Ha caiiTe http://mospolytech.ru B pasmene «bubmnorekay.

5. MaTepuajnbHO-TeXHHYECKOE o0ecneuyeHne

VueOnble mabopatopun Kadenpbl «AnmaparypHoe o(OpMICHHE U aBTOMAaTH3aIHA
TEXHOJOTUYECKUX TPOU3BOJACTB MMeHH mpodeccopa M.b. I'eHepanoBa» HOIHOCTBIO OCHAIICHBI
00opysoBaHUEM U IpUOOpamMu JUIsl MPOBEACHUS Ja00OPAaTOPHBIX padoT.

HNmerotcs MCTOAHUYCCKUC YKA3aHUA IO NPOBCACHUIO KOHKPCTHBIX BUI0B SaHHTI/II‘/'I, a TaKXKeC
HCIIOJIb3YCMbBIX B y‘~IG6HOM IIpOUECCEC TEXHUIYCCKUX CPCIACTB 06yqu1/m.

Ka(bez[pa paciojgara€tT KOMIIBIOTCPHBIM KJIACCOM I IIPOBCACHUA, KAaK CCMHUHAPCKUX H
MPAKTUYCCKUX 3aH$[TI/II\/JI, TaK ¥ JIs BBIITOJHCHHA BUPTYAJIbHBIX Ha60paTOpHBIX pa60T.

6. MeToauveckue peKOMeHIaluu

6.1 MeToanueckue peKOMeEHIAIUH JIJIsl IPEeNnoIaBaTeJisi 10 OPraHu3anuu
00y4eHust
OCHOBHI)IM Tpe60BaHI/I€M K IIpEenogaBaHruI0 AUCHUITIIMHBI ABJISACTCSA TBOp‘IGCKHfI,
HpO6H€MHO',HI/IaHOFOBLII>’I noaxon, HO3BOJ'I§II-OIJ.IPII>1 MMOBBICUTH UHTCPEC CTYACHTOB K
COJIEPKAHMIO YUEOHOTO MaTepuara.
OcHoBHas (bopMa N3YUCHUSA U 3aKPCIIJICHUSA 3HAHUH 110 3TOH AUCLHUIINIMHE — JICKIITMOHHAaA 1
IMpaKTUYICCKasd. HpCHOHaBaTCJ'IB AOJDKCH MOCJICA0BATCIIbHO BBIYUTATh CTYACHTAM PAL
JICKI.IHfI, B X0€ KOTOPBIX CJIICAYET COCPCAOTOYNTh BHUMAHNEC HA KIIFOYCBBIX MOMCHTAX
KOHKPETHOI'O TCOPETUUYCCKOI0o MaTe€puaja, a TakK:XKEC OPraHn30BaThb NPOBCACHUC
MPaKTUYCCKUX 3aHITHN TaKUM 06pa30M, 4TOOBI AKTUBHU3UPOBATH MBINIJICHUEC CTYJICHTOB,
CTUMYJIHPOBATH CaMOCTOATCIbHOC N3BJICUCHUC UMU H€O6XOHHMOﬁ I/IH(l)OpMaIII/II/I n3
Pa3JIMIHBIX UCTOYHUKOB, CpaBHI/ITCHLHHﬁ aHaJIn3 METOJ0B pemeHI/Iﬁ, COIIOCTAaBJICHUC
MOJIYYEHHBIX Pe3yIbTaToB, ((OPMYIUPOBKY U apryMEHTAIIMIO COOCTBEHHBIX B3IJIS0B Ha
MHOT'HUE CIIOPHBIC HpO6JI€MBI.
OcHOBY y4eOHBIX 3aHSITHI 110 JUCIIUIUIMHE COCTABJISIOT JIEKIMH. B mporecce o0yueHus
CTYACHTOB UCIIOJIb3YIOTCS Pa3JIMYHBIC BHU/IbI y‘-IC6HBIX 3aHATUN (ay;lI/ITOPHBIX u
BHanHI/ITOpHI)IX)I JICKOWHU, CEMUHAPCKUEC 3aHATHUA, KOHCYJIbTallUN U T.[. Ha IEpBOM
3aHATHUU I10 ﬂaHHOﬁ y‘-ICGHOfI JUCIHUIIIINHE HCO6X0,Z[I/IMO O3HAKOMUTL CTYJACHTOB C
MOPAAKOM €€ U3YUCHU A, PACKPBITH MECTO U POJIb ANCHUILIIMHBI B CUCTEME HAYK, €€
MPAaKTUYICCKOC 3HAYCHUC, TOBECTU OO CTYJACHTOB TpC6OBaHI/I$I Ka(bezlpm, OTBCTUTH HaA
BOITPOCBI.

O CcoBepIICHCTBOBAHUI HOPMaTHBHOT'O M Y4eOHO-METOANYECKOTo obecnedeHust 00pa3oBaTebHOTO MpolLecca
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[Ipu noAroToBKe K TEKUMOHHBIM 3aHATUAM M0 Kypcy «HaexKHOCTh TEXHUUECKUX CUCTEM
He0o0X0IMMO MPOTyMaTh IIJIaH €ro MPOBEAEHUS, COACPKAHUE BCTYIMUTEIbHOM, OCHOBHOH U
3aKJTFOYUTEITHLHON YaCTH JICKITH, 03HAKOMUTHCSI C HOBUHKAMU y4eOHOU U METOAMYECKOMN
JTUTEePaTyphl, MyOIUKAUIMU IEPUOANYECKOM MeYaTH 10 TeMe JIEKIIMOHHOTO 3aHATHUS,
OTIPEJICNIUTh CPEICTBA MATEPUATBHO-TEXHUYECKOTO 00ECTICUEeHNS JIEKIIMOHHOTO 3aHATHUS U
MOPSIA0K MX MCIIOJIb30BAaHUS B XO/€ YTECHUS JIEKIIUHU. Y TOYHUTD IIaH [TPOBEICHUS
MPAKTUYECKOTO 3aHATHUS MO TEME JICKIIUH.

B xoJe neK1noHHOro 3aHATHS IPENoAaBaTelb J0JKEH Ha3BaTh TeMY, YdeOHbIe BOIIPOCHI,
03HAKOMUTbH CTYACHTOB C MIEPEYHEM OCHOBHOU U JOTIOJHUTEIBHOM JIUTEPATYPHI [10 TEME
3aHATUS.

Bo BcTynuTensHOM YacTu JeKIMM 000CHOBATh MECTO U POJIb U3Y4aeMOM TeMbl B yueOHOM
JTUCUUILIMHE, PACKPBITh €€ IPAKTUYECKOe 3HaueHue. Eciy untaercs He nepBas JIeKUHUsl, TO
HE0OXO0IMMO YBSI3aTh €€ TeMY C MPEeAbIAYyIIeH, He HapyIIast JOTUKH U3JI0KEHUsT y4eOHOTO
Matepuaia. JIekiuto cienyer HaYMHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMy U
KpYT T€X BOIPOCOB, KOTOPBIE B €€ X0/€ OyIyT pacCCMOTPEHBI.

B ocHOBHOI YacTy JIEKIIMU CIEAYET PaCKpbIBATh COJIEPKaHNE YUEOHBIX BOIIPOCOB,
aKIICHTHPOBATh BHUMAHUE CTY/ICHTOB Ha OCHOBHBIX KaTETOPHUSIX, SIBIICHUAX U MPOIIECcCax,
O0COOCHHOCTSIX UX MPOTEeKaHHsl. PacKpbIBaTh CYIIHOCTh M COACPKAHHUE PA3TMUHBIX TOUEK
3pEHUS U HAYYHBIX TIOJIXO0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHHUI U MPOIIECCOB.
CrnenyeT apryMeHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO TO3HUIIUIO IO CIIOPHBIM
TeopeTrnueckuM Bompocam. [IpuBoauTh mpuMepbl. 3a1aBaTh 1O X0y U3T0KEHUS
JIEKIIMOHHOI'0 MaTepuasia pUTOPUYECKUE BOIIPOCHI M CAMOMY JaBaTh HA HUX OTBET. DTO
CIOCOOCTBYET aKTUBU3ALUU MBICTUTEILHOU JIEATEIIBHOCTH CTYICHTOB, MTOBBIMICHUIO UX
BHUMAaHUS U UHTEpECa K MaTepually JIEKIUH, ee coJepkannto. [Ipenonasarens qoikeH
PYKOBOJHUTH pabOTOM CTYJICHTOB IO KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepHaa,
MOIYEPKUBATh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN
M3y4aeMoil TeMbI, 0CO00 BbIICIISAS KATETOPUIHBIN arnmapar.

B 3axmrounTenbHON 4acTu JIEKIIMM He00X01uMo ¢(hOopMyJINpOBaTh 00IKE BHIBOABI 110 TEME,
PacCKpBIBAIOIINE COACPKaHUE BCEX BOIIPOCOB, MOCTABIEHHBIX B JIEKIIMU. OOBIBUTH TUIAH
OUYEPEeTHOTO CEMUHAPCKOTO WK JIa0OPATOPHOTO 3aHATHS, JaTh KPaTKUE PEKOMEH AU 110
MOATOTOBKE CTYICHTOB K CEMUHAPY WJIHU J1abopaTopHoit padote. Onpenenurs MecTo U
BpeMs KOHCYJIbTAllUU CTYJIEHTaM, [TOKEJIABIINM BBICTYIIUTh HA CEMUHAPE C JOKIaJaMH U
pedepaTaMu 1o aKTyaJIbHBIM BOIIPOCaM 00CYK/1ae€MOU TEMBI.

[enb mpakTUYECKUX 3aHATUN 00€CTIeYUTh KOHTPOJIb YCBOCHHS y4eOHOTO MaTepuana
CTyJIEHTaMHU, PacIIMPEeHNE U YIIyOJIeHne 3HAaHUH, MOTyUYEHHBIX UMH Ha JIEKIUSIX U B XOJI€
camocTosITenbHOM paboThl. [ToBbieHne 3¢ (HeKTUBHOCTH MPAKTUYECKUX 3aHITHIMA
JIOCTUTAETCs MOCPEACTBOM CO3aHMsI TBOPUECKON 0OCTaHOBKH, pacrojararoleil CTy1eHTOB
K BBICKa3bIBaHUIO COOCTBEHHBIX B3TJISI0B U CYXJICHUHN MO 00CyKIaeMbIM BOIIpOCaM,
MKEJIAHUIO y CTYIEHTOB MOPadoTaTh y JTOCKU IpU PELICHUH 3a/1a4.

[Tocne kaxa0ro JEKIMOHHOIO U MPAKTUYECKOTO 3aHATHUS CAENATh COOTBETCTBYIOLIYIO
3aMuCh B KypHAIaX ydeTa MoCenaeMOCTH 3aHATHIA CTYJICHTaMH, BBISICHUTh y CTapOCT
y4eOHBIX TPYII IPUYUHBI OTCYTCTBHS CTYACHTOB Ha 3aHATHUSAX. [I[pOBOIUTH TPyNMOBEIE U
WHIMBHIyAJIbHBIE KOHCYJIBTAIIUN CTYJICHTOB 10 BOMIPOCaM, BOZHHKAIOIIUM Y CTYJICHTOB B
XO0/JI€ MX TIOJITOTOBKU K TEKYIIEH U MPOMEXKYTOUHOM aTTECTAIIMH IO YIeOHOU TUCIUILINHE,
PEKOMEHIOBATh B MIOMOIIH YIEOHBIC U APYTHE MaTEPHUAIIbI,  TAK)KE CIIPABOYHYIO
IUTEpaTypy.

N3yuenune AUCHUIUIMHBI 3aBEPIIAETCS IK3aMEHOM.

[IpenonaBatenb, NPUHUMAIOIINI 3K3aMEH, TUYHO HECET OTBETCTBEHHOCTH 3a MPABUIIBHOCTh
BBICTaBJICHUS OLIEHKH.

O COBEpIICHCTBOBAaHHH HOPMAaTHUBHOTO M Y4eOHO-METOJUIECKOTO 00ecIedeHHsI 00pa30BaTeN-HOTO IpoIecca
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6.2 MeTonnqecmle YRazaHusd 1Jisd 06yqa1011mxc51 10 OCBOCHHIO JUCHHUIIIMHBI

CamocrosrenbHass paboTa SBISIETCS OAHMM M3 BUIOB TOJXYy4eHUS 0Opa3oBaHUS
00yyaroIMMuUCs U HalpaBjIeHa Ha:

U3Y4YEHHUE TEOPETUUECKOTO MaTepHalla, MOArOTOBKY K JIEKIIMOHHBIM U CEMUHAPCKUM
(MpaKTUYECKUM) 3aHATHSIM

BBITNIOJIHEHUE KOHTPOJIbHBIX 3a/laHui

HOJArOTOBKA K TECTUPOBAHUIO C UCIIOIb30BAHUEM 0011€00pa30BaTEIbHOIO MOPTAIA

HaNMCaHUe U 3aIIuTa pedepaTa Mo MpeIoKeHHON TeMe.

CamocrosTrenbHas paboTa CTYIEHTOB IpeJCTaBisieT coOOi BaxkHeiIlee 3BEHO Yy4eOHOro
nporecca, 0Oe3 TMpaBWJIBHOW OpPraHM3AlMM  KOTOPOTO OOY4YaloUIMiics HE MOXET ObITh
BBICOKOKBAJIU(PUIIUPOBAHHBIM BBIITYCKHUKOM.

CryneHT JOJDKEH NIOMHUTB, YTO NPOBOJUTH CAMOCTOSATEIbHBIEC 3aHSITHS CIEAYET PETrYIISIPHO.
OueHp Ba)KHO NMPUIOKUTh MAaKCUMYM YCWINH, BOJIM, YTOOBI 3acTaBUTh ceOs paboTaTh C MOJHOMN
Harpy3Kou ¢ epBoro AHsl.

He crnenyer orkianeiBath paboTy Takke H3-3a HepabO4ero HACTPOCHMsI WIM OTCYTCTBUS
BIOXHOBeHMs. HacTpoeHne HykHO co3zaBaTth camomy. [loHMMaHMe HEOOXOAUMOCTH BBIIIOJIHEHUS
paboThl, 3HAHUE LIEJIH, OCMBICIIEHUE NTEPCIIEKTUBBI OJIArONPUATHO BIMAIOT HA HACTPOEHHUE.

Kaxnplii cTyeHT NOJDKeH caM IUIAHHPOBATh CBOIO CaMOCTOSTENBbHYIO PaldoTy, MCXOIS M3
CBOMX BO3MOYKHOCTEH M NPHUOPHUTETOB. DTO CTUMYJIUPYET BBINOJHEHHE paldoThl, co3gaeT Ooiee
CTIIOKOHHYIO OOCTaHOBKY, UTO B UTOT€ MOJIOKUTEIHHO CKA3bIBACTCS HA YCBOCHUN MaTepHala.

BaxxHo nosiHee yuecTb 00CTOSITENbCTBA CBOCH PabOThI, YSICHUTh, UYTO SIBJISICTCS IJIABHBIM Ha
JTAHHOM 7JTare, KaKylo IO0CJEeI0BaTeIbHOCTh padOThl BHIOpATh, YTOOBI BBIIOJHUThH €€ JIy4Ylle U C
HAauMEHBIIMMH 3aTpaTaMHd BPEMEHU U SHEPTUU.

Jnst tiogoTBOpHOM paboOThl HEMAJIOBAXKHOE 3HAYCHHME HMMEET OOCTaHOBKA, OpPTraHU3alus
pabouero Mecta. HyxHO 100UTBCS, 4TOOBI MECTO pabOTHI MO BO3MOXKHOCTH OBLIO MOCTOSHHBIM.
Pabota Ha mpuBBIYHOM MecTe JienaeT ee 0osiee mIo10TBOpHOM. [IpoayKTHBHOCTE pabOThI 3aBUCUT OT
IIPAaBWJIBHOTO 4Y€pEeNoBaHus TpyAa M oTxabixa. Iloaromy kakaple 4yac MM JBa CIENYET Jenarh
nepepbiB Ha 10-15 mMuHyT. BBIXOQHBIE JHU JydIlle TOCBATHTH AKTHBHOMY OTIBIXY, 3aHSTHIM
CIIOPTOM, IIPOTYJIKAMH Ha CBEKEM BO3JlyXe U T.J. Jlake NEPEKIIIOUEHUE C OJHOTO BH1a YMCTBEHHON
paboThl HA APYTOM MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CTyneHT [OJDKEeH IOMHUTb, 4YTO B Ipolecce OOydeHMs] BaXKHEHMIIyI0 poJjib Hrpaer
camocrosTenbHas paboTa ¢ kHurol. Hayuntecs pabotath ¢ KHUTON — BakKHEWIIas 3a7a4da CTyJeHTa.
be3 sToro HaBbika OyAeT Upe3BBIYAWHO TPYAHO U3yYaTh IPOrPAMMHBIN MaTepuall,  MHOI'O BpEMEHU
OyIer moTpayeHo HepauuoHalbHO. PaboTa ¢ KHHroil ckiagblBaeTcs M3 YMEHHUs Moa00paTh
HEOOXO/MMble KHUIH, pa30o0paThCsi B HUX, 3aKOHCHEKTHPOBATH, BHIOPATh IJIABHOE, YCBOUTH U
INPUMEHUTD Ha MPAKTHUKE.

7. DOoH/1 OLIECHOYHBIX CPEACTB
7.1  Mertoabl KOHTPOJISA ¥ OLlEHNBAHUSA Pe3yJIbTATOB 00y4YeHUs

[IpomexyTounast arTecTanust 00yJaronuxcs B (hopMe dIK3aMeHa MPOBOUTCS MO pe3yIbTaTaM
BBHITIOJTHEHHSI BCEX BHUIOB Yy4eOHOU pabOTHI, MPENyCMOTPEHHBIX yUEOHBIM IJIAHOM IO JAaHHOMN

JUCHUITIIINHE (MO)Iy.]'IIO), IIPU 3TOM YUYUTBIBAOTCA PE3YJIbTAThl TCKYIIECTO KOHTPOJIA YCIICBAECMOCTHU B

O COBEpIICHCTBOBAaHHH HOPMAaTHUBHOTO M Y4eOHO-METOJUIECKOTO 00ecIedeHHsI 00pa30BaTeN-HOTO IpoIecca
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TeyeHue cemectpa. OLEHKa CTENEHH JOCTHKECHUS OOYYaroIMMHCS IJIAHUPYEMBIX pe3yJIbTaToB
o0yuyeHMs] MO JAUCUUILUIMHE (MOJIYJI0) IMPOBOAMTCA IPErojaBaTeseM, BEIYLIUM 3aHITHUA 10
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCIEPTHOM oLleHKH. [Io nToraM nmpoMexyTo4yHoi aTTecTaluu 1o
JUCLUIUIMHE (MOJYJII0) BBICTABISAETCS OLIEHKA «OTIIMYHO», «XOPOILIO», «yIOBIETBOPUTEIBHOY,
«HEYJIOBIICTBOPUTEIBHO» WIIH «3aYTCHO/ HE 3aYTEHOY.

K nmpomexyTO4HON aTTeCTalMK IOIYCKAIOTCS TOJNBKO CTYACHTHI, BBIIIOJIHHUBIINE BCE BHJIBI
yueOHO#l paboThl, MpeayCMOTpeHHbIE pabodeil mporpamMmoi mo aucuuiuiiHe «KoHCTpyKTOpcKo-
TEXHOJIOTUYECKOe 0OecrieueHre POSKTUPOBAHUS allllapaToB OTPACIIN»

Bun pabotst @®opMa OTYETHOCTHU U TEKYIIETO KOHTPOJISA
[IpakTruueckue OdopmieHHbIC OTYETHI (>kypHau) MIPaAKTHYECKUX pabor,
paboThI MPelyCMOTPEHHBIX padouell MmporpaMMoN IHUCHUIUIMHBI C OTMETKOMN

MPEToAaBaTelis «yIOBICTBOPUTEIHLHO/XOPOIIO/OTIUIHOY WIIH
«324TEHOY, €CITU BBIIIOJHEHBI i 0()OPMIICHBI BCE PA0OTHI.

KypcoBoii nmpoekr Pabota cTyneHTa, BKIIIOYArOIIask aHATUTUYECKYIO, TpaQUIecKyro U
pPAcYETHYIO YacTH, M IPEJCTaBIAIOIIAs COOON 3aKOHUEHHOE PEILEHHE
IIOCTaBJICHHOW 3aJ]auyl B paMKax M3y4aeMOM TUCLUILIMHEI

Tect Ouenka npenojaBaTelis «yI0BICTBOPUTEIHHO/XOPOIIO/OTINYHOY» HIIH
«3a4TEHOY», €CJIM PE3yJIbTAT TECTUPOBAHHUS IO HIKae (MyHKT 7.2.3)
cocrapnsieT Oonee 41 %.

1.1 IIIkaJja 4 KPpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00y4eHHS

7.2.1 Ikaja oneHUBAHUSA NPAKTUYECKUX PadoT

[IIxana oueHnBaHUA Onucanue

He 3auteno He BbimonHeHbl TpeOoBaHMSI K HANMCAHUIO U 3allUTE MPaKTHYECKON
paloThI: HEMpaBUILHO OoopMieHa paboTa, HENPABUIBHO MOJACUYUTAHBI
3HauYeHUsl, He CHOPMYJIHUPOBAH BBIBOJ.

3auTeHo BrinonHensl Bce TpeOOBaHMS K HANMCAHUIO U 3aIIUTE MPaKTHUECKOU
paboOThl: BEpPHO TOJCYMTAHBI 3HAUEHUs, COOPMYIMPOBAH BBIBOJ,
co0JIt0IeHBI TpeOOBaHMS K OOPMIICHHIO.

[Ikana oleHuBaHUS Onucanue

HeynosnersopurensHo | He BbIIOIHEHBI TpeOOBaHMS K HAMMCAHUIO M 3AIIUTE MPAKTUYECKOH
paboTHI: HEeMpaBUWILHO oopMiieHa paboTa, HEMPABUIBLHO TOICYUTAHBI
3Ha4YeHHus1, He C(HOPMYIMPOBAH BHIBOJ.

Y 10BIETBOPUTETBLHO BonbimnHcTBO TpeOOBaHU HE BBHIIIOTHEHO

Xoporo He3nauuTenbHble HETOYETHI

OTimyHO BrinonHens!l Bce TpeOOBaHMS K HANHMCAHUIO U 3AIIUTE MPAKTHUYECKOU
paboTHI: BEpPHO TMOJCYHTAHBI 3HAYEHUS, COHOPMYIUPOBAH BBIBO/,
co0JIr0IeHbI TpeOOBaHMs K OPOPMIICHHIO.

O COBEpIICHCTBOBAaHHH HOPMAaTHUBHOTO M Y4eOHO-METOJUIECKOTO 00ecIedeHHsI 00pa30BaTeN-HOTO IpoIecca
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7.2.2 lllkasa KypcoBOro npoeKTa

[Ixama ortennBanus

Omnucanue

HeynosnerBopurensHo

He BBIMOTHUI IPOEKT B MOJTHOM 00BEME, HE 3HACT 3HAUYUTEIILHON YacTH
MPOrpaMMHOTO  MaTepuaia, JAONYCKaeT CcepbE3Hble OMMOKH, C
OOJIBIIMMH 3aTPYAHCHUSMHA TPUHUMALT NMPAKTUICCKUEKOHCTPYKTUBHBIC
pEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BbIMONMHUI MPOEKT B MONHOM 00bEeMe, HO OCBOWJI TOJBKO OCHOBHOM
MaTepuag OpOrpaMMbl, JIOMYCKAaeT HETOYHOCTH, HEJOCTATOYHO
NpaBUJIbHBIE (POPMYIUPOBKH, UCIBITHIBACT 3aTPYIHEHUS B HMPUHATHH
MPAKTUYECKUX KOHCTPYKTUBHBIX PELICHHI.

Xopoio

BbIMONMHUI TIPOEKT B MOJHOM 00BbeMe, TBEPAO 3HAET MPOrpaMMHBIH
MaTepHaj, I'PaMOTHO M IO CYLIECTBY €ro M3Jaraer, He IOIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIAJAEET
HEOO0XOAMMBIMU YMEHHUSMHU U HaBBIKAMU IIPU NPUHATUU
KOHCTPYKTUBHBIX PELICHUM.

OT1ian4yHo

BBITIOTHUT TIPOEKT B IMOJIHOM 00beMe, TITyOOKO M MPOYHO OCBOMI BECh
MaTepuall MPOrpaMMbl OOYYCHHS, HCUEPITBIBAIOIIE, TOCIEIO0BATEIBHO,
IPaMOTHO M JIOTUYECKH CTPOMHO €ro M3jaraer, He 3aTPYAHSETCS C
OTBETOM IIPH U3MEHCHUU 33JJaHHsI, IPABHIILHO OOOCHOBBIBACT MIPHHSITHIC
KOHCTPYKTUBHBIC PELICHMUS.

7.2.3 IlIkaJ1a oneHMBAHUSA TeCTa
PeByJ'IBTaT TCCTUPOBAHUA OCHUBACTCA 110 HpOHeHTHOﬁ IIKaJI€ OOCHKH.

O1enka KonuuecTBO npaBMIIbHBIX OTBETOB
OTiIn4HO ot 81% mo 100%
Xoporio ot 61% 1o 80%
VY 10BNIE€TBOPUTEIBHO ot 41% mo 60%
HeynosnerBopurensHo 40% u MeHee TPaBIIIBHBIX OTBETOB

7.2  OueHOYHBbIE CPEACTBA

7.3.1. Tekymuii KOHTPOJIb

7.3.1.1 IlpumepbI TECTOBBIX BONPOCOB 1o JucuuminHe «Koncrpykropeko-
TeXHOJIOTHYeCcKoe ofecneyeHne MPOeKTHPOBAHUS aNlapaToOB O0TPACIN
Pa3zoen oucyuniunvr «Annapamet euopomexanuyecko2o pazoenenusi OUCHEPCHbIX CUCEeM»

1. Vkaxwure Hanbolee MMpaBUJIBHYHO COBOKYITHOCTBH CII0CO00B 3alaHus T'PaHYJIOMETPHUICCKOT'O

coCTaBa 4aCTHII.

1) Tabnmunblii cnoco0, rucrorpamma, auddepeHIranbHas KpuBas pacnpeneiIcHus

(TUTOTHOCTH ~ pacrpeieNieHnus]) YacTHI[ 10 KPYIHOCTH,

HHTCrpajibHasl KpHBas

pacnpeeseHus YacTULl 0 KPyIHOCTH;
2) Tabmuunblil cIoco0, TUCTOrpaMMa, apadosuecKas KpUBas pacipeeICHUs YaCTUI]
10 KPYIIHOCTH, UHTErpajibHasi KpUBasi pacIpeeJIeHNs YaCTHIL IO KPYITHOCTH;

(@) COBCPUICHCTBOBAHNH HOPMATUBHOTO 1 y‘{e6H0'MeTOIII/I‘IeCKOFO obecreueHus 06pa30BaTeHLHOFO nponecca
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3) TI'mcrorpamma,  auddepeHnmanbHas  KpuBas — pacmpeneneHuss  (IUIOTHOCTb
pacripesielieHus1) YacTHIl 110 KPYIHOCTH, WHTETpajbHas KpHUBas paclpe/ieicHuUs
YaCTHII 110 KPYITHOCTH, KPUBasi BEPOSITHOCTH;

4) Tabmauunelii crocob, rucrorpamma, auddepeHnnanbHas KpUBas paclpeaeieHus
(MJIOTHOCTH pacrlpeieIeHNs) YaCTUIl IO KPYITHOCTH, KPHBAasi BEPOSTHOCTH;

2. Ykaxurte HanOoJee NpaBUWIbHYIO 00J1acTh mpuMeHeHus TpyOku [Tuto-IIpanaris.
1) H3mepenue oCcpeTHEHHOTO 3HAYCHUSI CKOPOCTH MOTOKA U CTEIICHU TypOYJICHTHOCTH;
2) U3mepeHue oOCpeJHEHHOTO 3HAYCHUS] CKOPOCTH MOTOKA;
3) U3mepeHue OCpEJIHCHHOTO 3HAUCHUS CKOPOCTH IMOTOKAa U MYJIbCAMOHHOW
COCTAaBIISIONICH;
4) H3mepeHue IyJIbCAIMOHHOW COCTABJSIFOLICH CKOPOCTH IOTOKA W CTEICHHU
TypOYJIEHTHOCTH.

3. VYkaxwure, Ha 4YeM OCHOBaH NpUHIMNA JeicTBus mpubopa Koynrepa mns m3mepeHus
I'PaHyJIOMETPUYECKOTO COCTaBA YACTHII.

1) M3mepsieTcsi CKOPOCTh OCXKICHHUS YACTHI] IOJ] ICHCTBUEM CHJIBI TSHKECTH;

2) W3mepsiercst CKOPOCTh OCaXKICHUS YaCTUI[ MOJ JCHCTBHEM LIEHTPOOSIKHOM CHIIBI
WHEpLUH;

3) Usmepsiercss IPOBOJUMOCTh KATMOPOBAaHHOTO OTBEPCTHS MPHU HPOXOKACHHU Yepes3
HEro YaCTUILbI.

4) VI3MepstoTcst pa3Mepbl YaCTHIL C HOMOIIBIO MUKPOCKOIIA.

4. Vxkaxwure, Kak oT TaOJIMYHBIX JaHHBIX 33JaHUS TPAHYJIOMETPHUUECKOIO COCTaBa YACTHI] IIPU
HEpaBHOMEPHOM  Ilare pa3OMBKM  Juamna3oHa KPYMHOCTM  4YacTHULl HEepedTH K
Qg QepeHIranbHON KPUBOM pacipeesiCHHs.

1) TaGmuuHble AaHHBIC MPEICTABHTh B BUJIC THCTOIPAMMBI U allPOKCUMUPOBATH €&
IIJIJABHOM KPUBOM;

2) TloctpouTh rpaduk NpH MoCIe0BATeIPHOM CYMMHUPOBAHUN TAOJUYHBIX TaHHBIX;

3) TabnuuHbIe TaHHBIC PA3JCIUTh HA JJTUHY COOTBETCTBYIOIETO HHTEPBAIa KPYITHOCTH
YaCTHI] U TMOJYYEHHOE 3HAau€HHE OTJIOXKUTh Ha rpaduke U3 cepelluHbl MHTEpBaja,
MIOJIy4EHHBIE TOUYKH alllIPOKCUMHUPOBATh IUIABHOW KPUBOI;

4) TaOnu4HBbIC TAHHBIC OTIOXKUTH U3 CEPEIMHBI COOTBETCTBYIOLIMX MHTEPBAIOB HA OCH
abcuuce ¥ NOJyYeHHbIE TOYKH COETUHUTH IJIABHOM KPUBOH.

5. VYkaxure Hanbojiee NMPaBUIBHOE OIpEAeJeHHE NMPUHIUIA JAEUCTBUS U BO3MOXHOCTU
nu3Mepenus Tpyoku Iuro-IIpantis.
1) Ha ocHOBaHMHU M3MEpEHHS TUHAMUYECKOTO HANOPa OMPEIeNIeTCS OCPEAHEHHOE
3HAYECHHUE CKOPOCTH ITOTOKA;
2) Ha ocHOBaHMM W3MEpEHHs CTaTHYECKOTO HAIOpa OIPEAENSeTCS OCPEeIHEHHOE
3HA4YECHHUE CKOPOCTH MTOTOKA;
3) Ha ocHOBaHMM HM3MepeHHs Pa3HOCTH JAWHAMUYECKOTO M CTaTHYECKOTO Haropa
OIIPECIIAETCS OCPENHEHHOE 3HAYECHUE U ITYJIbCAlMOHHAs] CKOPOCTH IIOTOKA;
4) Ha OCHOBaHMM HM3MEPEHHs Pa3HOCTH JWHAMUYECKOTO M CTaTHYECKOTO Haropa
ONPEAEIIAETCS OCPEIHEHHOE 3HAYEHNUE CKOPOCTH ITOTOKA.

6. VYkaxure HanOoJee NpaBUIbHOE ONpeieTeHne CTeNeHH TypOyIeHTHOCTH MOTOKA.
1) Crenenb TypOyJICHTHOCTH MOTOKA — 3TO OTHOIICHHUE MYJIbCAIIMOHHOW COCTABJISIOIICH
CKOPOCTH IOTOKA K CPEHEN CKOPOCTH;
2) CreneHb TypOyJIEHTHOCTH TOTOKA — 3TO OTHOIICHUE CPETHEKBAIPATHIHOTO 3HAUCHHS
CKOPOCTH IOTOKA K CPEJHEN CKOPOCTH;
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3) CremneHb TypOYJICHTHOCTH MMOTOKA — 3TO OTKJIOHEHHE CKOPOCTH B JJAHHON TOYKE OT
CpeIHEero 3Ha4eHHsI CKOPOCTH;

4) CremneHb TYpOYJICHTHOCTH MOTOKA — 3TO OTHOIICHHE MIHOBEHHOI'O 3HAYCHUS
CKOPOCTH K CpeZIHEe CKOPOCTH MOTOKA.

7. VYKaxuTte, OT Yero B MEPBYIO OYEPEIb 3aBHCUT MTPOM3BOJUTEILHOCTh OTCTOWHHKA IO
pa3aensieMo CyCIeH31H.

1) TIpou3BOIUTENFHOCTh OTCTOMHMKA IO Pa3/eNiieMOW CYCIICH3HU 3aBHCHUT B IEPBYIO
ouepenb OT ero oobema;

2) Ilpou3BoaUTENIHLHOCTh OTCTOMHUKA 110 PA3JeisieMOil CYCIIEH3HH 3aBHCHUT B IIEPBYIO
o4epelb OT IUIOIIAIN TTOBEPXHOCTH OCAXKICHHS;

3) IIpou3BOAMTEIHLHOCTh OTCTOMHMKA IO Pa3/eNIeMON CYCIICH3UH 3aBHCUT B IEPBYIO
o4epelb OT IUIOIIA/IN IIOBEPXHOCTH OCAXK/ICHUS M CKOPOCTH OCAXKIACHUS YaCTHII,

4) TIpou3BOAUTEIBHOCTh OTCTOMHUKA IO Pa3ZeisieMOil CyCICH3UH 3aBUCHT B MEPBYIO
o4epelb OT ero 00beMa 1 CKOPOCTH OCAXKICHHUS YACTHUII.

8. VYkaxwure, OT 4ero B IMEPBYIO OuYepellb 3aBUCUT MPOU3BOJUTEIHLHOCTh THIPOLMKIOHA IO
pa3aensieMon CyCIeH31H.
1) JInameTpa HHUIMHAPUYIECKON YaCTH KOPITyCa M JaBJICHUS B TUTAIOIIEM MaTPyOKe;
2) JlnameTpoB BEPXHEIrO M HIKHETO CIMBHBIX ATPYOKOB;
3) JlmameTrpa HMIMHAPHYCCKON YaCTH KOPITyca U yrila KOHYCHOCTH KOHHYECKOM 4acTu
KOpILyca;
4) JluameTpa BEpXHETO CIIMBHOTO MaTpyOKa U JTaBJICHUS B IIUTAIOIIEM aTpyoOKe.

9. Vkaxwure 3a CUET Y€ro B IEPBYIO OUEPE/b YBEIUUYUTCS KOHLUEHTpALMs AUCHEPCHON (a3bl B
CTYIIEHHOM TMpPOJIYKTE THAPOLMKIOHA (HMW)KHMM CIIHMB) MpU IOCTOSHHOM JMaMETpe
LMIMHIPUYECKON 4acTH KopIryca.

1) 3acyer yMeHbILICHHs yria KOHYCHOCTH KOHUYECKOI YacTh KOpITyca;

2) 3acuer yBenMUYCHUs AaBJICHHS B MUTAIONIEM (BXOIHOM) MATPYOKe THIPOLUKIIOHA,;
3) 3acuer yBeNuWYEHUs JHaMETpa BEPXHETO CIMBHOTO MATpyOKa;

4) 3a cueT yMEHBIICHHUS THaMeTpa HIKHETo (IIECKOBOT0) Pa3rpy304HOTO MaTpyoKa.

10. Ykaxxute Hanboiee MpaBUIbHBINA TEpeUeHb MOKa3aTenaeil paboThl THAPOLMKIOHA, KOTOPBIN
MOXET OBITh pacCHYUTaH C UCIIOJIb30BAHHUEM IMOHATHUA I'PAHUYHOTO 3€PHA PA3ACICHU.
1) KoureHTpalys ¥ rpaHyJIOMETPHYECKHI COCTaB YACTHUI[ AUCTIEPCHON (a3bl B
OCBETJICHHOM U CTYIIIEHHOM MPOIYKTE;
2) TIpou3BOAUTENBHOCTH 11O OCBETICHHOMY U CT'YIIIEHHOMY MTPOJYKTaM;
3) I'panysioMeTpuvecKuii COCTaB YaCTHI[ AUCIEPCHOW (a3bl B OCBETICHHOM U
CTYLIEHHOM MPOIYKTE;
4) KoHueHTpanus AUCTIepCHON (a3bl B MPOIYKTAX pa3ieiICHHUS.

11. Kak cooTHOCSTCS JaBJIeHUsI TIOTOKOB B CTPYHHOM anmnapate?
1) [laBnenue pabovero moroka OOJbIIE JAABICHUS MHKEKTUPYEMOTO MIOTOKA M MEHBIIIE
JTaBJICHUSI CMEIIaHHOTO TIOTOKA;
2) JlaBieHHE CMEIIaHHOTO MMOTOKA MEHbIIIE TAaBJICHHs pabodyero moToka u OoJbIIe
JTABJICHUSI UHKEKTUPYEMOTO MOTOKa;
3) JlaBieHue MHKEKTUPYEMOTO IMOTOKA MEHbIIIE IaBJICHUS pabdoyuero moToka 1 OOoJIbIe
JIaBJIEHUs CMELIAHHOT O TIOTOKA;
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4) JlaBieHWe CMEIIAHHOTO IMOTOKA MEHBIIIE JTABJICHHS Pad0Yero moToka U MEHBIIE
JaBJICHUS UH)XEKTUPYEMOT'O IIOTOKA.

12. B xakoM ciy4ae 1enecoo0pa3Ho MPUMEHSTh HEHTPU(GYTHd UM THAPOLMKIIOHBI, a HE
cenaparopsi?

1) Ecnu pa3mep 4acTuil AUCIEPCHON (a3bl OOJIbIIE MAKCUMATBHOTO KPUTUIECKOTO
pa3Mepa 4acTHll;

2) Ecnu B CYCHEH3UMH COICPKUTCS 3HAYUTEIBHOE KOJIMYECTBO MEJIKOIMCICPCHBIX
YacTHII;

3) Ecau HE0OX0AMMO pa3aesiTh IMYJIbCHU;

4) Ecnu OCHOBHasi Macca YacCTHI[ MEHbIIE TPEISILHOIO pa3Mepa, OMpelelieMoro U3
YCIIOBUSI BO3MOXKHOCTH BO3HUKHOBEHHS U Py3un.

13. YkaxuTe Ha 4eM OCHOBAH IMPUHIUIT UMIIEIUIEPHOHN (IoTaIuy.

1) MmnemnepHas (oTanus OCHOBaHA Ha TOM, YTO BO3YILHbIE MY3bIPbKU 00pa3yroTCs B
BOJIC 32 CUET BBIZICJICHUS U3 HEE PACTBOPEHHOTO BO3/1yXa MO ICHCTBIEM BaKyyMa;

2) Wmmemnepnas ¢Qiortanms OCHOBaHA Ha TOM, 4YTO pasaeiseMas myJjblia
NpEe/IBApUTEIIFHO HACBIIIACTCS BO3MYyXOM I10J M30BITOYHBIM JABJICHHEM, a 3aTeM
BBIITyCKAaeTCs BO (DIOTAIIMOHHBIN pe3epByap, HAXOISMIIUICS TOA aTMoc(epHBIM
JIaBIICHUEM;

3) Hmmnennepnas ¢GuoTanus OCHOBaHA Ha TOM, YTO BO3/yX ITOJAETCS BO BCACHIBAIOIIYIO
TpyOy Hacoca;

4) WmmnennepHas ¢uoTtaiys OCHOBaHa Ha MEXaHHYSCKOM JHUCIICPTUPOBAHUH BO3/yXa B
IyJbIIE.

14. Vxaxwre, Kak yCTpoeH (pUIBTp-TIpecc aBTOMAaTU3UpOBaHHbIM kamepHbIi Tua GITAKM.

1) @unsTp-mipecc aBTOMATU3MPOBaHHBIA KaMepHblii THma OIIAKM cocrouTr wus3
KOMIUIEKTa FTOPU30HTANIBHBIX (QUIBTPYIOIIUX IIJIUT, PACIIOIOXKEHHBIX MEKIY BEpXHEH
YIIOPHOH IUIUTOW U HUYKHEN HAXKUMHOIM;

2) dunbrp-pecc aBTOMAaTU3WPOBaHHBIA KamepHblii Tunma OIIAKM cocroutr wu3
KOMILJIEKTa BEPTUKAJILHO PACIIONI0KEHHBIX MPSMOYTOJIbHBIX (PUIBTPOBATIBHBIX IUIUT;

3) @unbTp-mipecc aBTOMATH3HPOBaHHBIM KamepHbi THnma @PIIAKM cocrout w3
BEPTUKAJIBHOIO TIOCKOTO (PHIIBTPOBAIIBHOTO JIEMEHTA — JIUCTA, MPEACTABISIOIIEr0
co00il XKeCcTKHH Kapkac U3 TpyObl WJIM IpOKaTa, BHYTPU KOTOPOTO PacHOJIOKEH
JKECTKUW IPEHAKHBIA BKJIAIBIILI;

4) OunbTp-mipecc aBTOMATU3WPOBaHHBIA KamepHbidi THIA DIIAKM mnpencrasiser
co0Ol BepTUKAIbHBIN LMIMHAPUYECKUH KOPHYC C KPBIIIKOW W JHUIIEM, MEXIY
KOTOPBIMU MTOMEIIIEHA pelleTKa, B KOTOPOoil Kpenarcs GUiabTpOBalIbHbIE TATPOHBI.

15. BriGepute Hanbosee NOJHYIO0 XapaKTEPUCTUKY OCAAUTEIHLHOTO HEHTPUPYTHPOBAHUS.

1) OcamutenbHOe UeHTpU(YrHpOBaHHE —  BBIACICHUE  TBepAOH  (azel U3
MaJIOKOHIEHTPUPOBAHHBIX CYyCNEeH3Ul (KoHUeHTpauus 10 5% o0). s storo
npoliecca MCMOJB3YIOTCS  OCBETJISAIOLIME IITHEKOBbIE MLEeHTpUudyru, TpyOuaTsie
HEHTPUPYTH U KUAKOCTHBIE CETapaTopbl C Tapedb4aThIMU WA IWIAHIPUICCKAMHI
BCTaBKaMH;

2) OcanutenpHOe LEHTPU(YTUPOBAHUE MPOBOAAT B CEMApPaTOPax-CryCTUTENSX, U3
POTOPOB KOTOPBIX OCAJIOK B BUJI€ KOHIIEHTpATa HEMPEPHIBHO OTBOAUTCS Yepe3 COILIA.
Konnentpanus tBepaoit pazer — ot 2 10 30% 00.;
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OcamurensHOE IEHTpU(YTUPOBAHKE — pa3fielieHHue CYCIIEH3UUIICHTPUPYTHPOBAHUEM
B MNepHOpUPOBAHHBIX pPOTOpaxX IMEHTPU(PYr MEPUOJAUYECKOTO U HEMPEPHIBHOTO
JIeHCTBHS,

OcagurtenpHOe LHEeHTpU(yrupoBaHue - pasnueneHue cpenHe- u
BBICOKOKOHIIEHTPUPOBAHHBIX CycCIieH3ui. J{Jis mpoBeneHus 3Toro mporecca 00bIvHO
HCIIONIB3YIOT 00E3BOXKUBAIOIIME M YHHBEPCAIBbHBIC OCAJAWTEIIbHBIC ITHEKOBBIC
neHTpudyru, pexe — MNEHTPUPYTH MEPUOIUICCKOTO IEHCTBUS C PYYHOH WK

MEXaHUYECKOM BBITPY3KOM OcaKa.

16. Yxaxure HanOosee MPaBUIbHBINA NTEPEUCHb CHJI, OKA3bIBAIOIINX OCHOBHOE BIIMSHUE HA
IIPOLIECC pa3/ielICHUs B TaApEIb4YaTOM CelapaTope.

1)
2)
3)

4)

Ha npouiecc paszeneHust B TapeabuaToM CerapaTope OCHOBHOE BIIMSIHUE OKa3bIBAcT
HEHTPOOEIKHAS CHJIA U CHJIA TSKECTH;

Ha mporuecc pasneneHus B Tapeinb4aToM Cenaparope OCHOBHOE BIUSTHHE OKa3bIBACT
IEHTPOOEIKHAS CHJIA U CHJIA TPCHHUS;

Ha mporiecc pasneneHusi B TapelibyaToOM CEmapaTope OCHOBHOE BIIMSIHHE OKa3bIBACT
cuia Tperus u cuiia Kopuonuca;

Ha nporiecc paszeneHust B TapeabuaToM CerapaTope OCHOBHOE BIIMSIHUE OKa3bIBAcT
HeHTpoOexkHas cuia u cuia Kopuonuca.

17. Ykaxure Haubosee npaBUIbHBIN NIepedeHb U3MEHEHHI MoKa3aTeneil paboThl MBLIEra30BOro
[UKJIOHA U BUXPEBOTO IMBUICYJIOBUTENS, KOTOPBHIE MPOU30NAYT MIPU YMEHBIICHUU JUaMETpa
Kopmyca.

1)
2)
3)

4)

[Tpu ymeHblLIEHUU TuaMeTpa KopIyca YBEIMUUTCS KOHIEHTpalus TBEpAoH (a3bl B
OUYMIICHHOM I'a3€ U YMEHBIINUTCS IPOU3BOAUTEIBLHOCTD alapara;

[Tpu yMeHbIIEHNH AUaMeTpa KOpIyca yMEHBIINUTCS KOHIEHTpAIHs TBEpIoi (pa3bl B
OUYMIICHHOM T'a3€ U yBEJIIMYUTCS IPOU3BOAUTEIBHOCTD alapara;

[Tpu yMeHbLIEHUU TUaMeTpa KOopIyca YBEIUUYUTCS KOHIIEHTpaIs TBepaAoH (a3bl B
OUYHILEHHOM I'a3e U YBEIIMYUTCS IPOU3BOAUTEIBHOCTD aIllapara;

[Tpu yMeHbIIeHUHU AUamMeTpa KOpIyca yMEHbIINTCS KOHLEHTpaLusl TBep1oi (a3bl B
OUYHILEHHOM I'a3¢ U YMEHBIIUTCS IPOU3BOIUTEIBLHOCTD allapara.

18. IIpu pacuere nuamerpa paboudeil 30HbI BUXPEBOT'O MBUICYJIOBUTEINS B KAKOM JIMANa30He
BBIOMpAETCsI CKOPOCTh B paboueii 30He?

1) Ckopoctb BeiOUpaercs B auanasone ot 20 10 25 m/c;

2) Ckopoctb BeIOHMpaeTcs B auanas3oHe ot 12 1o 18 m/c;

3) Cxkopocth BbIOHpaeTcs B quamna3one ot 5 1o 12 m/c;

4) CxopocTh BeIOMpacTcs B auana3one ot 15 mo 20 m/c.

19. Vxaxxure HamOoyee TPaBWIBHOE ONpEICNCHHE TPUHININA JEHCTBUS TYpOYICHTHBIX
ra3oInpoMbIBaTeIEH.

1) TlpuHIUI AEHCTBHS STHX allapaToB OCHOBAaH Ha B3aWMOJCHCTBHU YacTHI[ C
KHUJIKOCTBIO Ha TIOBEPXHOCTH HACAJIKH;

2) TIpuHIUT IEHCTBUSI STHX alapaToB OCHOBAH HA MHTCHCUBHOM JPOOJICHHH T'a30BbIM
MOTOKOM, JBMXKYILIUMCSI C BBICOKOH cKopocThio (mopsaka 60-150 m/c), oporaroriei
ero >KuAKocTH. OCaXISHHWIO YacTHI[ TBUIM Ha KaIUIIX OpOINAOMIeH YKHIKOCTH
CHOCOOCTBYeT TYypOYJIEHTHOCTh Ta30BOIO IIOTOKA W BBICOKHE OTHOCHUTEIIbHBIE
CKOPOCTH MEXIY YIaBIUBACMBIMH YaCTUIIAMH U KaIUISIMU;

3) IlpuHuMO JelcTBHS JTUX ammapaToB OCHOBaH Ha B3aMMOJCHCTBHHM YacTUI[ C

KUJKOCTBIO, PacTIbUIEHHON (POPCYHKAMH;
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4) TlpuHIHUI AEHCTBHS STHX allapaToB OCHOBAaH Ha B3aMMOJCHCTBHH YaCTHI[ C
JKUJIKOCTBIO MPU MPOXO0KICHUH T'a3a yepe3 CJION KUJIKOCTU Ha Tapeike.

20. [Ipu pacyere nuameTpa MoJIoro cKkpyodepa B KakoM TUara3oHe BHIOMPAeTCsi CKOPOCTh ra3a B
paboueii 30He?
1) CkopocTb rasa B paboucii 30H¢ BeIOMpaeTcs B quanazone ot 5 1o 10 m/c;
2) CkopocTtb ra3a B paboueii 30He BIOMpaeTcs B quana3zone ot 8 no 12 m/c;
3) Ckopocts rasa B paboueii 30He BeIOMpacTces B auamnasone ot 0,6 10 1,2 m/c;
4) CxopocTh raza B paboueii 30He BRIOMpAETCs B AUana3oHe ot 2 710 5 m/c.

Karoun NMPpaBUJIbHBIX OTBE€TOB HAa 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 AucuuiinHe «KKoHcTpykTropcko-
TEXHOJIOTHYECKOe o0ecreyeHre MPOeKTHPOBAHUSI ANIMAPATOB OTPACIN

TemaTyka npakTHUECKUX padOT H3II0KEHa B yHKTE 3.4.

7.3.2. IlpoMe:kyTOUYHASI aTTECTAIUS

7.3.2.1. Bompochl K 3K3aMeHy M 3a4eTy no aucuuminHe «KKoHcTpykTopcko-
TeXHOJIOTHYecKoe ofecneyeHne MPOeKTHPOBAHHUS ANNAPATOB OTPACTIN

1. OOGnacTh Ha3HAYCHHS U KJ'IaCCI/I(I)I/IKaHI/IH TEIIO0OMEHHBIX armaparTos. OcHOBHBIC
Tpe6OBaHI/I$I, MPpEABABISAEMBIC K KOHCTPYKIUAM TETII0O0OMEHHHUKOB. COBpeMeHHaH
HOMCHKJIaTypa TEIIOOOMEHHHKOB.

2. 3MeeBHKOBBIC TEINIOOOMEHHHUKH. KOHCTPYKHI/IH, MMPUHIIUIT HeﬁCTBHH, MOpA0K pacyeTa.
3. Buap! TemionocuTeneii. I[OCTOI/IHCTBa N HCJOCTAaTKHU.

4. TennooOMeHHUKH TUIA «TpyOa B TpyOe». KoHCTpyKuMs, MpUHLINI JeHCTBUSL, MOPSIOK
pacuera.

5. Cxema pacyera TeriooOMeHHBIX anmnapaToB. Onpenenenne KodpHUIueHTOB
6. TemIooTaaYN U KOAPPUITUSHTA TETUIONEPEIauH.

7. KoxyxorpyOHble TerunooOMeHHUKH. KoHeTpykinn xectkoro tumna. Kpermienue tpyo B
TpyOHBIX nockax. [lopsinok pacuera.
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Br16op Hanpasnenus nBuxeHus padounx cpea. OnpeneneHrne CpeiHero TeMIepaTypHoro
Harfopa.

KoxyxoTpyOHbIe TeriooOMeHHUKU. KOHCTPYKINHY ¢ T1aBaroIieid roaoskoit, U-oOpa3HbIMU
Tpybkamu. Kperienue tTpy0 B TpyOHbIX ockax [lopsiiok pacuera.

CMmecuTenbHbIE TEINIOOOMEHHUKHU. Y CTPOICTBO, MPUHLUN JEHCTBUSA, 00JIACTh IPUMEHEHHS
0apoMeTpUYecKUX KOHJICHCATOPOB.

AnmnapaThl BO3IYIITHOTO OXJIAKACHUS. Y CTPONCTBO, MPUHLMN AcicTBUS. KOHCTpyKIIMU
TpyO, MOPSIOK pacueTa.

OcHoBHOe ypaBHeHHe Terutonepenaun. Onpenenenue Ko3purueHToB
TEIUI00TAaYH U KO3 PUIIMEHTa TeIUIoNepeaun, CpeIHEN pa3HOCTH TEMIIEPATYpP.
[TnactuHuaTO-peOpHCTHIC TEII00OMEeHHUKH. KOHCTPYKITNU, 0COOEHHOCTH pacyera.

Br16op HamnpaBnenus qeukeHus padouux cpen. OnpeneneHue CpeHero TeMnepaTypHoro
Hamopa.

TemnooOMEHHUKH U3 HEMETAINYCCKHUX MaTCpuraioB. O6nacTb IMPUMCHCHUA JOCTOUHCTBA
1 HCJOCTATKHU.

PereneparuBHbie TeruiooOMeHHbIe anmaparsl. KoHCTpykunu, 0671acTh IpUMEHEHUSI.

Bunel Terionocurerneil, BbIOOp HanpaBlIeHUs IBHKEHUS TETUIOHOCUTENEH, ONpeielIeHe
CpeAaHeN Pa3HOCTH TEMIIEPATYD.

CmMecuTenbHbIE TEIIO0OMEHHbBIE arraparsl. KOHCTPYKLII/II/I, 00J1acTh IMPUMCHCHUA.

TennoBoii 1 MaTepuanbHBIN OaaHC Tena000MeHHOro annapara. Komuuectso
NepeaaBaeMoro Teria Npu N3MEHEHUH ()a30BOr0 COCTOSIHUS U 0€3 U3MEHEHHUS.

I'pagupuu. O0nacTb NpUMEHEHUS, KOHCTPYKIUH, TPUHIINI AEHCTBHUS.
[Topsanok pacuera pekynepaTuBHbIX TEIIIOOOMEHHBIX allapaToB.

TennoBble TpyObl, TepMOCH(DOHBI. Y CTPOICTBO, MPUHLUI JEHCTBHUS.
.CriupasnpHble TeIUIOOOMEHHUKHU. Y CTPOICTBO, YIIJIOTHEHHSI, TOPSIIOK pacyeTa.

[InactuHyaThle TEMI00OMEHHBIE annapaThl. KOHCTpYKIUH, c1OCOOBI H3TOTOBICHHUS.
Koncrpykuuu mnactun. [lopsinok pacueTa niacTUHYATHIX TETNIOOOMEHHHUKOB.

TemnoBoii 1 MaTepuaIbHBIN OalaHC TEMI00OMEHHOTO anmnaparta. KonudyectBo
repe1aBaeMoro Teria npu U3MeHeHUH ()a30BOTr0 COCTOSIHUS U 6€3 U3MEHEHHS.

[Topsitok pacyeTa peKyrnepaTUBHBIX TEIUIOOOMEHHBIX ammapaToB. OnpeneicHue
K02 (HUIIMEHTOB TEMJI00TAaYH U Kod(ddUllMeHTa Teronepeaayn.
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28.28.

29. Pa3z[en JAUCHUITIIMHBI ((KOHCprI/IpOBaHI/Ie 1 pacCyeT anmapaToB C IICEBAOOXKNKCHHBIM
CJIIOCM»

30.30.

31. OcHOBHBIEC XapaKTEPUCTUKHU CIIOS1 M YaCTHIL[ TBEPJOTO 3ePHUCTOr0 MaTepHaJa.

32. IlceBAOOXKMKEHUE U IPYTHE CIIOCOOBI KOHTAKTHPOBAHMS TBEP.IBIX YACTHUIL C Ta30BbIM
33. (KUAKOCTHBIM) MMOTOKOM.

34. O6aacTh CYIICCTBOBAHUS IICEBAOOKHKECHHOI'O CJI04. MuHuManbHast CKOpPOCTb
TMCEBAOOXKUKCHHUA U CKOPOCTh YHOCA.

35. OgHOpPOAHOE U HEOAHOPOIHOE TICEBI00KIKeHHe. [1no1maas monepeyHoro ceueHus
amnrmapara.

36. KOHCTPYKI_II/II/I KOopIryca anrapaToB € IICEBAOOKNKCHHBIM CIIOCM.

37. KoHCcTpyHpOBaHHE CeNapaiOHHOTO MPOCTPAHCTBA allIapaToOB ¢ HEIIOABYKHBIM H
TICEBIOOKIKEHHBIM ciioeM. [1yTu ymMeHbIIeHus yHOCa.

38. KOHCTpYI/II)OBaHI/Ie T'a30BbIX KaMCp B allllapaTax ¢ HCIIOJABHXKHBIM U IICCBJOO0KHUKXCHHBIM
CJIOEM.

39. KoHcTpynpoBaHHe Ta30pacipe/IeIUTeILHBIX PEIICTOK.
40. TuapaBindyeckoe COMPOTUBIICHUE aIapaTOB C MCEBA00KUKEHHBIM CJIOEM.

41. Ob6nactb CYIICCTBOBAHUS IICEBAOOKHUIKCHHOT'O CJIO4. MuHuManabHast CKOpPOCTb
MCEBAOOKUKCHHUA U CKOPOCTh YHOCA.

42. Obnactb CYIICCTBOBAHUS IICEBAOOKHUIKCHHOTO CJIO4. MuHuManabHast CKOpPOCTb
MCEBAOOKUKCHHUA U CKOPOCTh YHOCA.

43. OnHOPOHOE U HEOJHOPOTHOE TICEBI00KIKEeHNE. [1nomaas monepeyHoro ceueHus
amnrmapara.

44. Vicreuenue cBOOOIHOM ra30Boil CTPYH U CTPYH, UCTEKAIOIIEH B IICEBIO0KUKEHHBIN CIOH.
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