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Размещенное изображение


1. Ilesiu ocBOEHUST AU CIIUTLIHHBI

K oCHOBHBIM meJsIM OCBOCHHS JUCHUIUIUHBI «TermioMaccooOMeHHOE
000pyI0BaHUE TIPEIMPUATHID CIETYyET OTHECTH:

— (hopMHUpOBaHKE 3HAHUN O COBPEMEHHBIX PHUHIIUIAX, METOAAX U CPEACTBAX
MPOCKTUPOBAHMUSI W  OIKCIUTyaTalldd  TEIIOMacCOOOMEHHOTOo  000pyI0oBaHUS
MPEANPUATHAN, UCTIBITAHUN ¥ KOHTPOJISI KX TEIJIOTEXHOJIOTHYECKHUX MTapaMeTPOB;

— UW3y4YeHHE CIOCO00B TMOBHIMICHUS A(P(HEKTUBHOCTH IPOCKTUPOBAHMS,
pacdeTa M SKCIUIyaTallid TEIIOMAacCOOOMEHHOTO O0OPYIOBaHUS MPEIIPHUATHH,
BBIPAa0OTKAa HABBIKOB Y CTYJICHTOB CaMOCTOSITCIIBHO (DOPMYJIHUPOBATh M PEIIaTh
3aJ1auu IIPOCKTUPOBAHHMSI u aHajn3a PEKUMOB SKCILTyaTaIuH
TEIJIOMCIIOIB3YIOIIEr0 000PYT0BaHHS.

— TIOATOTOBKAa CTYACHTOB K  JICATCILHOCTH B  COOTBETCTBUU C
KBaJIU(DMKAIIMOHHON XapaKTECPUCTUKOM OaKajaBpa 0 HaIlpaBJICHHIO, B TOM YHCJIC
dhopMUpOBaHHE YMECHHI 110 BBIABICHHIO HEOOXOAUMEBIX YCOBEPIICHCTBOBAHHM U
pa3paboTke HOBBIX, Oosee 3(PPEeKTUBHBIX METOAOB pacuera, MPOCKTUPOBAHUSI U
AKCILIyaTalliy TEMIOMacCOOOMEHHOTO 000y I0BAHMSI TIPEITPUATHH.

K ocHOBHBIM 3agayaM OCBOCHHS JUCHUILIMHBI «TermroMaccooOMeHHOE
000pyI0BaHUE TPEIMPUATHI» CIETYyET OTHECTH:

— BbIPa0OTaTh HABBIKH Y CTYAEHTOB CaMOCTOATENBHO (POPMYIUPOBATH 33JaUH
OPOEKTUPOBAaHUA M OLEHKH  3(P(EKTUBHOCTH  TEIIOMAaCCOOOMEHHOIO
000py10BaHUs NPEAIPUATUH;

— HAYYUTh MBICIUTh CUCTEMHO Ha IpHUMEpax IMOBBIIIEHUS SHEPreTHUECKON
3¢} (HEKTUBHOCTH TEIIOMACCOOOMEHHOIO O0OpYOBaHUS MPEANPUATUN C YyUETOM
TEXHOJIOTMUECKUX, SKOJIOTHYECKUX U SKOHOMUYECKHUX (PaKTOPOB;

— Hay4UTh aHAJM3UPOBATh CYIECTBYIOIINE TEINIOOOMEHHbIE YCTAHOBKU U MX
AJIIEMEHTHI, pa3paldaThiBaTh U BHEIPATh HEOOXOIMMBIE U3MEHEHUS B UX CTPYKTYpe
C MO3UIUHI NOBBIIEHUS 3()PEKTUBHOCTU U IHEPTrOCOEPEKEHUS;

— 7atb HH(OpPMALMI0O O HOBBIX HANpAaBIECHUAX B COBEPIICHCTBOBAHUU
TEMJIOMAaCCOOOMEHHOr0  OOOpYAOBaHUS MPEANPHUSATANR B OTEUYECTBEHHOW U
3apyO0eXHOW TMpaKTUKE, pa3BUBATh CIIOCOOHOCTH OOBEKTUBHO OIEHUBATH
NpPEeUMYIeCTBA M HEIOCTAaTKU HX DJIIEMEHTOB, KaK OTEYECTBEHHBIX, TaK U
3apyOeKHBIX;

— HAYy4YUTh aHaJIM3UPOBATh pe3yJbTaThl MOJIETTUPOBAHUS
TEIJIOMacCCOOOMEHHOTO  000pYZOBaHUS MPEANPUATUN, MIPOUZBOAUTH IOUCK
ONTHUMM3ALUOHHOTO PELIEHUS C TOMOIIBIO BCEBO3MOXHBIX METOJIOB.

2. Mecto aucuumiaudbl B cTpykrype OOII 6akanaBpuarta
Hucunmunaa — «TemomaccooOMeHHOe — 00OpyIOBaHUE — MPEANPHUSTHID

OTHOCHTCS K YHCTY MPo(hecCHOHANBHBIX yUeOHBIX AUCHIUIIINH BApUATUBHON YaCTH
0a30BOTr0 IIMKJIa OCHOBHOM 00pa3oBaTesibHOM MpOrpaMMbl OakanaBpuara.



«TemnomaccooOMeHHOE

obopyioBaHue

HpCHHpHHTHﬁ)) B3aHMMOCBsA3aHa

JIOTUYECKA U COAEPKATEIbHO-METOJUYECKHA CO CIEAYIOIMMU AUCLHUIUIMHAMHU U
npaktukamu OOIT:
B BapuaTuBHO# yacTu 6a30BOr0 IMKIIA:
— MlcTouHUKH U cucTeMbl TeriocHa0)eHus npeanpusitiil u XKKX;
— DHeprocOepekeHHe B TEINIO3HEPIeTUKE U TETJIOTEXHUKE;
— CucteMbl OTOIJIEHUS, BEHTUISIUU U KOHAUIIMOHUPOBAHUS BO3/1yXa,
— KoTenbHble yCTaHOBKU U IaPOrE€HEPATOPHI;
— TeruioBbIE M ATOMHBIE JJIEKTPOCTAaHIUH;
— TexHOI0rn4ecKre YHEPrOHOCUTENIN U SHEPTOCUCTEMBI IPEAITPUATHI.

3. Ilepedyens MUIAHMPYEMBbIX Pe3yJIbTATOB 00YUYEHHS M0 JUCHUIINHE
(Moay.110), COOTHECEHHBIE C IVIAHUPYEMBbIMH pPe3yJbTATAMU OCBOCHMSA
00pa3oBaTeIbHOM NPOrPaAMMBbI

B pesynbrare
bopMHpYIOTCS  CIEAYIOIIUME KOMIIETEHIIMH U JOJIKHBI

OCBOCHUA

JUCHUITIIMHBI

(Mmonmynst) 'y  oOydaromuxcs
OBITh  JTOCTUTHYTBI

CIIEIyIOLIME PEe3yJIbTaThl OOyYEeHHsI Kak 3Tan (POPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMIIETEHIIUN:

B pesyabTare ocBOCHUSA

o0pa3oBaTe/iLHOI
Kon HpPOrpaMMBI IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
KOMIIeTeHI[UH ., 00y4eHHUsI MO AUCUUILINHE
00yYarouuiics J0/1KeH
00J12a1aTH
OIIK-3 CTOCOOeH 3HATh:
JI€MOHCTPHPOBATh e (OCHOBHBIC METOJIbI OpPTraHU3AIUU
MIPUMEHEHHE OCHOBHBIX METPOJIOTHYECKOTO O0ecTieueHus
Croco00B MOTyueHus, TEXHOJIOTHYECKHX TPOIIECCOB
npeoOpazoBaHus, yMeThb:
TpaHCIOpTa U e OpraHu3oBBIBaTh METPOJIOTUYECKOE
HCIIOJIb30BAHUS TCTITIOTHI obecrievueHre TEXHOIOTHUECKUX
B TCIUIOTEXHUICCKUX MPOIIECCOB IIPH MCIOIB30BAHNH THIIOBBIX
YCTaHOBKax U CUCTCMax METOJI0B KOHTPOJISL PEKUMOB pabOThI
TEXHOJIOTHYECKOro 000pyA0BaHuUs
BJIA/1€Th:
e Meronamu opranusanyuu
METPOJIOTrHYECKOro 00ecedeH s
TEXHOJOTHYECKHUX MPOIECCOB MPH
WCIIOJIb30BAHUHU THITIOBBIX METOJIOB
KOHTPOJISI pEKUMOB pabOThI
TEXHOJIOTHYECKOT0 000pYI0BaHUS
[1K-4 CrocoOHOCTh K 3HATh:

pa3paboTKke MeponpUsTU
10 PHEPro- u
pecypcocOepekeHHIo Ha
oI

e Meronbl mpoBeaeHUs paboT MO OLICHKE
TEXHUYECKOTO COCTOSIHHSI 1 OCTaTOYHOTO
pecypca o00pyI0BaHUS B OPTaHU3AIINH;

e Meroabl mpoBeAeHUS NMPOPUIAKTUIECKUX
OCMOTPOB M TEKYIIETO PeMOHTA




o0opyaoBaHus
yMeTh:

e (OOecnieunBaTh MpOBEICHNUE PAOOT 11O
OIICHKE TEXHUYECKOTO COCTOSTHUS U
OCTaTOYHOTO pecypca 000pyI0BaHUS B
OpraHH3aINH;

e [IpoBoauTh NPOPUITAKTHUECKHAE OCMOTPHI
¥ TEKYIIUH PEMOHT 000PYIOBaHUS

BJIA/1€Th:

e Meronamu poBeJCHHS padbOT MO OIICHKE
TEXHUYECKOTO COCTOSIHHSI U OCTATOYHOTO
pecypca 00opyI0BaHUS B OPTaHU3AIINH;

e Haspixamu npoBeaeHus
NPOPHIAKTUISCKUX OCMOTPOB H
TEKYIIET0 PEMOHTa 000pYyI0OBaHUS

4. CTpyKTYypa U coaepKaHue TUCUMUILIMHBI

OO0masi TpyI0€MKOCTh TUCIUIIINHBI cocTaBiisseT 10 3a4eTHBIX €AWHMIL, T.C.
288 akamemuueckux dacoB (n3 Hux 20 gacoB — yekiuu, 20 9acoB — MPaKTUICCKUE
3aHsITHS, 248 4acoB — caMOCTOsTEIbHAS pab0Ta CTYJICHTOR).

CtpykTypa W  coaepkaHue  JUCHUIUIMHBI  «TemromaccooOMeHHOE
o0opyZoBaHUE TIPSANPHUATHN» 10 CpPOKaM W BHAAM pPaOOTBI OTpPaXKCHBI B
[Tpunoxenun 1.

Coneprxkanue pas3ejioB TUCHUILTHHBI

Bocbmoii cemectp

Tema 1. Beenenue.

Termonepenatone M TEIUIOMCIIONB3YIONME yCTaHOBKU. Kiaccudukarus
TEIUIOOOMEHHBIX  amnmapaToB 1O MNPUHIMIY JAeHCTBUS  (peKylepaTUBHBIC,
pereHepaTUBHbBIC, CMECUTEIIBHBIE), 1o BUTY B3aUMHOTO JIBU>KCHUS
TeIJIoHOCUTENeH (TIPSMOTOYHBIC, TEPEKPECTHOTO TOKA, IMPOTUBOTOYHBIE), IIO
Ha3HAYEHUIO. AMNMapatbl MEPUOJUYECKOTO U  HEMPEPBIBHOTO  JICUCTBUS.
Knaccudukanuys TemIoucnoab3yoIMUX yCTaAaHOBOK M0 Ha3HAYCHUIO: BBITIAPHBIE U
KpUCTAITU3AIMOHHBIE, CyIIWIbHBIE,  TEPErOHHbIC,  PEKTU(UKALUOHHBIE,
aacopoumonnbie.  TemmoHocuTenu, WX  CBOWCTBA U XapaKTEPHUCTHUKH,
OPUEHTHUPOBOYHBIE  3HA4YeHHS  KOX(PPHUIIMEHTOB  TEIUIOOTHa4yu, pabouune
TEMIEpaTypbl U JaBleHUS. PeKOMEHAyemble CKOPOCTH JABUIKEHHSI OCHOBHBIX
TEIJIOHOCUTENIEH B TETUIOOOMEHHBIX amnmnaparax.

Tema 2. TennooOMeHHOE 000pPYI0BaAHNE MPOMBIILIEHHBIX NPeINPUATHIA

XapakTepucTuka OTpaciiell MPOMBIIUICHHOCTA KaK MOTPEOUTENCH TEeTIOTHI.
HarpeBanue BoasHeiM mnapomM. KonnpeHncaroorBomuuku. HarpeBanue TOmOYHBIMU
ra3aMy M 3JEKTPUYECKUM TOKOM. OXJlaxKJieHHe U KOHJEHcalus PekyrnepaTuBHbIe
TEIJIOOOMEHHbIE  ammaparbl —  Kjaccupukanusi, 00JacTH  MPUMEHEHUS.
KoxyxotpyOuarsie TernmooOMenHble anmnapaTtsl (TOA). ANropuT™M NpoBEACHUS
TEIUIOBOTO KOHCTPYKTOPCKOTO pacueTa KoxXyxoTrpyouareix TOA. Meroauka
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ruapaBiandeckoro pacuera TOA. OcCOOCHHOCTHM KOHCTPYKIIMM U pacyera
opocutenbabix TOA. TOA ¢ opeOpeHHBIMH TOBEPXHOCTSMU Harpema.
[Tnactuauareie TOA — BeIOOp 1 pacuet. OcoOeHHOCTH pacyeTa ciupadbHbIX TOA.
3meeBukoBble n 3ManupoBanHbie TOA. bnounsie rpaduroBeie TOA. TOA wu3
CTEKJIa U KepaMHuueckux MarepuanoB. OcobeHHOCTH pacuera cMecuTenbHbIX TOA.
PereneparuBabie TOA. OOmacTh IPUMEHEHHS, OCOOCHHOCTH pacyeTa, THIIBI
HACaJIOK M 3aChINIOK. PereHepaTuBHbBIC BpAIllAIONIUMECs MOI0TpeBaTEIU. AMMapaThl
C KHISIUM CJIOEM, C TaJIalolIuM CJIOEM TBEPJOTO TEIUIOHOCUTENS. TerioBbie
TpyOBl M TEpMOCU(OHBI: MPUHIMI JEUCTBUSA, NMPEUMYIIECTBA W HEIAOCTATKH,
KOHCTPYKTHUBHBIC WCIIOJTHEHUS, obsactu IPUMEHEHHMUSI. [Toka3zarenu
3 PEKTUBHOCTH  TEIUIOUCIIONB3YIOIIMX anmapaToB M yYCTaHOBOK. (CHOBBI
TEXHUKO-3KOHOMUYECKON ONTHMM3AIINSI TETUIOOOMEHHHUKOB.

Tema 3. CyminjibHbIe YCTAHOBKH

Hasznauenue u Buabl oOe3BokuBanus. Kimaccudukanuss 1 OCHOBHBIE THIIBI
cymiibHbIX ycTaHoBOK (CVY). CBolcTBa BI@XHBIX MaTEpHAIOB KaK OOBEKTOB
cymku. OOmue cBeaeHus o mporecce cymku. KonBektuBHble CY — THIIBI H
obsactu nmpuMeHeHus bapabaHHbIe CyNIWIKKA — NPUHIMI paOOThI, HACAJKH, Y3JIbI
KpEIUIEHUSI, BCIOMOraTelIbHbIE YCTpPOWCTBAa U ammaparbl. PacnbuiMTeNbHbIE
cymmikd. Beibop cymmnbHOro arenra. Meroaunka BbI0Opa UCXOAHBIX JAHHBIX JJIS
pacyeta KOHBEKTUBHBIX CY. CTaTHuecKuil pacueT CyIIUIKA rpaoaHaTUTUYECKUM
metogoM. OcobenHoctu pacuera CY aHanuTuueckuM MmetoaoM. CTaTuyecKui
pacuer CY Ha TOmoYHBIX razax. OmpejaesieHHe ra0apuTOB CYIIMJIBHBIX Kamep
O6apabannbix CY. Pacder u BbIOOp CyHMIMIIOK ¢ KUTSAIUM ciioeM. [IpoextupoBanue
U BBIOOp BCIIOMOTATENBHBIX YCTpoMCTB u obGopynoBanus CVY. IlepcrniekTussbl
Pa3BUTHUS CYLIUIIbHON TEXHUKHU.

JleBATHIN ceMecTp

Tema 4. OnpecHuTe/lbHbIe, BbINAPHbIE MW KPHUCTAIN3ALMOHHbIEC
YCTAHOBKH

@du3nyecKkre OCHOBBI TIpolecca BbimapuBaHusa. (CBOHCTBA PpPacTBOPOB.
O6mactp mnpUMEHEHHs BbIMApHBIX ycTaHOBOK (BY), wux knaccudukanms,
TEMJIOTEXHOJIOTMYECKUE CXEMbl M KOHCTPYKUMOHHBIE OCOOEHHOCTH. McxonmHbie
JaHHbIe Ui TpoekThpoBanus BY. MarepuanbHbiii 6ananc u koMroHoBka BY.
Pacnosnaraemasi u mosie3Has pa3HOCTH TEMIEpPATyp, pacHpeiesieHUE IMOJIE3HON
Pa3HOCTH TeMIIEpaTyp Mo CTyneHsM. PU3NKO-XUMHUYECKas, TUAPOCTATHYECKAs U
ruApaBiIndeckas (TMApPOJIMHAMUYECKAs) TeMIIEpaTypHbIE Jernpeccuu. TeruioBon
pacuer BY u ocHOBHBIX ee 37ieMeHTOB. PacueT u BBIOOp BCIIOMOTATENbHBIX
yctporicte BY. AmuaGatasie BY. BY ¢ morpyxHbiMu ropenkamu. AJTOPUTM
pacueta MBY na DOBM. OCHOBbI ONTHUMHU3AIMU SHEPrOMCIIOIL30BAaHUS B
BBITIAPHBIX YCTAHOBKAX.

Tema 5. Ileperonnnie ¥ peKTUPUKAUMOHHBIE YCTAHOBKHU

OO6mue cBeneHHs] O TEpPEroHke M peKTuPukauuu. DU3NKO-XUMHYECKHUE
CBOMCTBa OMHApHBIX cMeceil. OCOOEHHOCTH MPOILIECCOB KUTICHUSI U KOHJEHCAIINU
OuHapHbIX cMeceld. O0s1acTh TPUMEHEHUS! pEKTU(PUKAIIMOHHBIX yCTaHOBOK (PY) u
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OCOOEHHOCTH HCMOJb30BaHUs. CXeMbl OpraHu3alud KOHTakTa (a3, KperieHue
KOHTaKTHBIX YCTPOUCTB. XapaKTepUCTUKA U OCOOCHHOCTH TapEJIOYHBIX YCTPOMCTB
PY. Teoperuueckue monoxkenusi pacuera PY. MarepuanbHble OallaHCHI.
VYpaBHenus padouux JuHUN. DIErMOBOE YHCIO U €ro ONTUMaIbHOE 3HAYCHUE.
Pextudukamms a3eoTponoB, OCOOCHHOCTH ¥ METOAUKHA  OCYIIECTBIICHHUS.
[lpunuunuansHas TerioBas cxema PY. OcCHOBHOE U BCIOMOTraTelbHOE
obopynoBanue PVY. Ileperonka ¢ BogsHbIM mapoM. [Iporieccsl B meperoHHbIX H
PEKTU(PUKALMOHHBIX YCTAaHOBKaxX M MX HM300paxkeHue Ha (pa3oBoil Auarpamme u
quarpaMMe paBHOBECHs il OWHapHBIX cMeceld. [leperoHHble yCTaHOBKWU:
IPUHIIMI pabOThI U OCHOBHI pacyeTa. Hacajgku — TUIbl, XapakTepucTUKa, 00J1acTi
npumeHeHusi. Opocurenu, KarjeyJloBUTENN (OTOOMHHUKM), BHYTPEHHUE OTMOPHBIE
KOHCTpYKIuu. OcobeHHocTH paldoThl jAeduierMaropa U pereHeparopa TEIIOTHI
KyOOBOM KHAKOCTH. MeTonbl pacuera uuciia TeopeTudeckux Tapenok. KIIJ]
TApEJIOK M ONpPEAECICHUE NEHUCTBUTEIBHOTO 4mucia Tapelok PY. Omnpenenenue
OCHOBHBIX Pa3MepoB PEKTHU(PUKAIMOHHON KOJIOHHBI. TeroBbie OalaHCHI
TEIUIOOOMEHHBIX  alMapaToB PEeKTU(PUKAIMOHHOW ycTaHOBKHU. OrnpeneneHue
pacxoJ0B TPEIOIIEro Mapa W OXJaXAarouleil BoAbl. AJTOPUTM pacuera u
ONTUMHU3AIMN PEeKTU(DUKAIMOHHONW ycTaHOBKM Ha OBM. DHeprocOepexeHue B
pPEKTU(UKAIMOHHBIX YCTAaHOBKAX.

Tema 6. BcenmomorarenbHoe 000pyA0BaHHME TeEIUIOUCHOJIb3YHOIIMX
ycTaHOBOK. [10100p 0CHOBHOI0O U BCIIOMOTaTeJIbHOT0 000PYyA0BAHMS

OcHOBHBIE BHJIBI M HA3HAUYEHHE BCIIOMOTATEILHOTO O0OpYJOBaHUS.
Ounbtpel. Cenapatopsl. HazHaueHne U OCHOBHBIE BHUJIBI KOHAEHCATOOTBOIYUKOB,
npuHLUn aerctBusa. O0opyoBaHUE AJIs MEPEMEIICHUs T'a30B U JKUIKOCTEH, €ro
BUJIbI U XapaKTEpUCTUKU. BpiOOp BcmomoraTenbHOro 000pynoBaHus. OCHOBBI
noadboOpa W pacuera CTaHAAPTHOrO OOOpyJOoBaHUs. [ JIaBHBIE TPOU3BOIUTENU
TerioMaccoooOMeHHoro obopyaoanus B Poccuu u 3a pyoexom. [Topsgok Beibopa
o0opynoBaHusi U3 KarajmoroB. I[loBepouHBI pacueT TEemIOMacCOOOMEHHOTO
o0opynoBaHUs.



5. O6pa3oBaresibHbIE TEXHOJIOT U

MeTtonuka MIPETIOIaBAHMUSI JUCITUTUTHBI «TennomaccooOMeHHOE
o0opyZ0BaHUE TPEANPUATHN» M peaau3anus KOMIIETEHTHOCTHOTO TIOIXO0/a B
U3JIOKCHUW W BOCTIPUATHHM MaTepuaja TNpeIycMaTpPUBAET HCIOJIb30BaHHE
CIICMYIONIUX AaKTUBHBIX W WHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYMIOBHIX,
WHUBUTYJIbHBIX, ayAUTOPHBIX 3aHITHH B COYCTAHUHM C BHEAYIUTOPHON pabOTOM
C menblo  GOPMUPOBAHHMS W  Pa3BUTHS  MPO(PECCHOHAIBHBIX  HABBIKOB
oOyJarommxcs:

— MOATOTOBKA K BBHITIOJTHEHHIO MPAKTUICCKUX PabOT B ayUTOPHUSIX By3a M Ha
MOIIHOCTSIX TPEINPUIATHNA-TTAPTHEPOB;

— MOATOTOBKA, TPEJICTABICHNE W OOCYKICHHUE TIPE3CHTANN Ha CEMUHAPCKUX
3aHATHUSAX;

— OpraHm3ais W TPOBEICHHE TEKYIIEro KOHTPOJS 3HAHWU CTYICHTOB B
dbopme 6JIaHKOBOTO TECTUPOBAHUS,

— WCTOJB30BAHWE HWHTEPAKTUBHBIX (OpPM TEKymero KOHTpoJss B ¢opme
ayJIMTOPHOTO U BHEAYUTOPHOTO MHTEPHET-TECTUPOBAHNS;

— TMPOBEIEHNUE MAaCTEP-KJIACCOB JKCIEPTOB U CIEHUAIMCTOB 1O METOAaM
COBPEMEHHOTO  TIPOCKTUPOBAaHUS  TEIJIOMACCOOOMEHHOTO  00OpyIOBaHUS
MPEANPUATANA, a Takke dP(HEKTUBHBIX METOJOB IKCILTyaTaIlMH MPOMBIIICHHOTO
TEIJIOUCTIONB3YIOIIET0000PY T0BAHHSI.

VY nenbpHbINA BeC 3aHATUNA, TPOBOJIMMBIX B HHTEPAKTUBHBIX (pOopMax, orpe/ieieH
IJIAaBHOW IIEJIbI0  00pa30BaTEIbHOM MPOrpaMMbl, OCOOCHHOCTHIO KOHTHHIEHTA
oOydarommxcst U cojAepkaHueM  AuciuiuimHbel  «TermomaccooOMeHHOe
o0opyJI0BaHUE TMPEANPUITHI» U B 1EJIOM MO JUCHUIUIMHE cocTaBisieT 50%
ayJIUTOPHBIX 3aHATUN.  3aHATUA  NPAKTUYECKOTO  THma cocTaBisiioT 50% ot
o0beMa ayITUTOPHBIX 3aHATHM.

6. OneHo4YHbIE CpeACTBA AJIA TEKYLIEr0 KOHTPOJISI YCIIeBAEMOCTH,
NMPOMEKYTOUYHOI aTTeCTAUMHU 10 UTOraM 0CBOEHUSI TUCIHUILJIMHBI U Y4eOHO-
MeTOoAuYeCKoe o0ecredyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB

B mporecce oOydyeHUs UCHONB3YIOTCS CJECAYIOIINE OLEHOYHbIE (POPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIEHOYHBIE CPEICTBA TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTH U IIPOMEKYTOYHBIX aTTECTALUI:

- TIOATOTOBKA M BBICTYIUIECHUE HA CEMUHApPCKOM 3aHATHM C MPE3CHTALUEH U
oO0cyxnennem Ha Temy «TemnomaccooOMeHHOEe 00OpYAOBAaHWE MPEATPUITHID
(MHAMBUIYATBHO JIJIST K&KJO0TO 00y4JaroIIerocs);

- TECTUPOBAHUE.

OueHouYHbIE CpPEACTBAa TEKYUIEro KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHusl B popMe OJIaHKOBOTO U (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, ISl KOHTPOJS OCBOCHUSI 00YYalOIIMMUCS Pa3/iesioB TUCUUILIMHBL,
3aIllMTa OTYETOB MO MPAKTUYECKUM 3aJaHUSIM.



OOpa3upl TECTOBBIX 3aJaHUM, 3aJaHUNA PACUYETHBIX PadOT, KOHTPOJIbHBIX
BOIIPOCOB M 3aJaHUM JUId NPOBEACHUS TEKYLIEro KOHTPOJIsS, IPUBEACHBI B
IIPUIIOKEHNH 2.

6.1. ®oH/I OLIEHOYHBIX CPEICTB IJISl MPOBeIeHUS MPOMEKYTOUYHOM ATTEeCTALNH
00y4arouuxcs mo JMCHUIJINHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM 3TanoB ux GopMupoBaHus B
npoiecce 0CBOEHNs 00pPa3oBaTeIbHONH MPOrPaMMBbl.
B pe3ysabTarte ocBOeHMS IMCHUILIUHBI (MO1YJIs1) GOPMHUPYIOTCS cJIeqyIoNIue

KOMIIETCHIINN
Kon B pe3yabTare ocBoeHus1 00pa30BaTeJbHONH IPOrpaMMbl 00yUYarOLIHTiCSE
KOMIIETeHIIH U J0JI2KeH 00/1a1aTh
OIIK-3 CIOCOOEH JIEMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOTy4YEHUS,
npeoOpa3oBaHusl, TpaHcIopTa u HCITOJIb30BAHUS TEIUIOTHI B

TCINIOTCXHUYCCKHUX YCTAHOBKAX U CUCTEMAX

[1K-4 CnocobHOCTh K pa3paboOTKe  MEpONpHSTHH  T[MO  DHEPro-
pecypcocoepexenuto Ha O]

B npouiecce ocBoeHus 00pa3oBaTENbHON MPOTPaMMBbI TaHHBIE KOMIIETEHIUH,
B TOM YHCJIE€ HX OTIEJIbHbIE KOMIIOHEHTHI, (hOPMUPYIOTCS IMOATAIHO B XOJE
OCBOEHHUSI OOYy4YaloIMMUCS AMCUMIUIMH (MOAYJeH), MPaKTUK B COOTBETCTBUU C
y4€OHBIM IJIAHOM U KaJIeHJIapHbIM TpauKkoM y4eOHOTo Ipolecca.

6.1.2. Onucanue noka3zareyel 1 KPpUTEpPUEB OLIEHNBAHUS KOMIIETCHIM,
(opMupyeMBIX 110 HTOTAaM OCBOEHMS TUCIHUILINHBI (MOAYJIs1), ONMMCAHME KA
OLlEHUBAHUS

[Toka3aTenem OIIGHWBaHWS KOMIICTCHIIMA Ha PAa3JMYHBIX JTalmax WX
dbopMHpOBaHUS  SIBISETCS  JOCTIDKEHHWE  OOYYalOMMMHUCS  TUIAHUPYEMBIX
pPEe3yJbTaTOB O0YUECHUS MO AUCIUTLINHE (MOAYJIIO).




OIIK-3 - crmocoOeH JAEMOHCTPUPOBATh TPUMEHEHHE OCHOBHBIX CIIOCOOOB IOIYYEHUS,
npeoOpa3oBaHus, TPAHCIIOPTA W HCIIOIH30BAHMS TEIUIOTHI B TEINIOTEXHUYECKUX YCTAaHOBKAX U
cHucTemMax
Kpurepumn oneHuBaHus
Ouenka
Onenka
«XO0pOoLIOo» Ounenka
Ouenka «yOBJIETBOPHUT
(3auTeHo) «OTJIMIHO»
«HEYI0BJIETBOPHUTEJI eJIbHO»
IMoka3zarenn W (3a4uTeHo) WiIn
bHO» (He 32UTEeHO) (3a4TeHO0) Nan .
N MOBBIIIEHHBI BBICOKHMH
WJIH OTCYTCTBHUE HU3KOH .
il ypoBeHb YPOBEHb
chopmMupoBaHHOCTH YPOBEHb
OCBOEHMS OCBOEHMSI
KOMIIETEeHIIUH 0CBOEHMSI
KOMIIETEHIIH | KOMIIeTeHINH
KOMIIETEHIINH "
3HATH: OOyuaromuics Oo6yuaromuicst Oo6yuarommuiicst | OOyuaromuiics
OCHOBHBIE JIEMOHCTPHPYET TOJIHOE | TEMOHCTPHPYET JIEMOHCTPHPYE | JIEMOHCTPHPYET
METOIBI OTCYTCTBHE WU HETIOJTHOE T YaCTHYHOE MOJTHOE
OpraHu3aLuu HEI0OCTATOYHOE COOTBETCTBHE COOTBETCTBHE | COOTBETCTBHE
MeTposorHyecko | COOTBETCTBHE § CIIe Ly OLLIIX CII Ly OLLIIX CIIeyIOIIIX
o oGeceucHus | CCAYIOUIMX SHAHMIL: 3HAHUK: 3HAHUK: 3HAHUI:
OCHOBHBIE METOBI OcHOBHBIC OcHOBHBIC OcHOBHBIC
TEXHOJIOTUYECKHU
OpraHu3aIuu METO/IbI METO/IbI METO/IbI
X TIPOIIECCOB
METPOJIOTUYECKOTO OpraHu3aluu OpraHu3aly | OpraHu3aluu
obecrieueHus METPOJIOTHYECK | METPOJIOTHYE | METPOJIOTUUYECK
TEXHOJIOTUYECKUX oro CKOTO oro
MPOIECCOB obecrieueHus obecrieueHus | oOecrieyeHus
TEXHOJIOTUYECK | TEXHOJOTHYEC | TEXHOJIOTHYECK
HX MPOIECCOB. KHX KX TIPOIIECCOB,
Homyckarorcs HPOLIECCOB, HO | CBOOOIHO
3HAYUTEILHBIE JIOITYCKAIOTCS Oonepupyer
OIIMOKH, HE3HAuuTeNnbH | IpHOOpeE-
MPOSIBIISIETCSI Bl OIIMOKH, TCHHBIMH
HEAOCTATOYHOCTH HETOYHOCTH, 3HAHUSIMU.
3HaHWH, 110 PSAIY | 3aTpyaHEHUs
rnokasaTeJiei, npu
oOyuaromumiics AHAJIMTHYECKH
HUCIIBIThIBACT X OoIlepanusiax.
3HAYUTEIIbHBIE
3aTpyAHEHUS IIPU
OIIEPUPOBAHUU
3HAHUSAMH TIPH UX
nepeHoce Ha
HOBBIC CUTYyalluH.
yMeTh: OO0yyarommuiics He OO0yuaromuiics OOyuarommiicss | OOyuaronuiics
Op]"aHI/I?,OBI)IBaT YMECT WA B OEMOHCTPUPYET JAEMOHCTPUPYEC JEMOHCTPHUPYET
b HEI0CTATOYHOM HETIOJIHOE T YaCTUYIHOE MOJTHOE
MeTpOJIorHyecKo | CTCTCHH ymeeT COOTBETCTBHE COOTBETCTBHE | COOTBETCTBUE
e obecreycHue OpraHu30BbIBATH () (13 01117D.¢ CIeAYyIOIHX CICAYHOIMX
TeXHOJIOTHUYCCKH MeTpoﬂoqueCKoe YMCHUU: YMCHUU: YMCHHUU:
OpranuzoBbeiBat | Oprann3oBbiB | OpraHu30BBIBAT
X mpoueccos npu | O0ecnedenue p p p
HCHoms3oBanuy | TEXHOJOTHYCCKUX b aThb b




TUTIOBBIX IIPOLIECCOB MPHU METPOJIOTHYECK | METPOJOrHYe | METPOJIOTUYECK
METO/I0B UCTIOJIb30BaHUHU oe o0ecrieyeHue | ckoe oe obecrieyeHue
KOHTPOJIS TUIIOBBIX METOIOB TEXHOJOTMYECK | oOecreyeHne | TEXHOJIOTUYECK
PEKUMOB KOHTPOJISI pEXKUMOB UX MPOIECCOB TEXHOJIOTMYEC | UX IPOLECCOB
paboThI paboThI pu KHX npu
TEXHOJIOTUYECKO | TEXHOJIOTHYECKOTO WCIOJB30BAHUHU | TPOLIECCOB MCTIOJIb30BAHUU
ro 00opyaoBaHUS TUTIOBBIX npu TUIIOBBIX
000opyA0BaHUs METOIOB UCIOJB30BAH | METOZOB
KOHTPOJIS WU TUIOBBIX | KOHTPOJIS
PEKUMOB METOIOB PEKUMOB
paboThl KOHTPOJIS paboThI
TEXHOJIOTUYECKO | PEKHMOB TEXHOJIOTUYECKO
o paboThl o
000pYyJIOBaHUS. | TEXHOJIOTHYEC | 0OOPYAOBAHHS.
JHormyckatoTest KOTO CBoboaHO
3HAYUTEIbHBIE 00opyaoBaHu | OHepupyer
omKOKH, . YMenus nproOpeTeHHBIMH
IIPOABIIACTCA OCBOEHBI, HO YMEHUAMU,
HeI[OCTvaTO‘IHOCTB JIOTTYCKatOTCSI IIPUMCHSICT UX B
YMEHHHU, 10 PAAY | pespauurensy | CHATYALHIX
IIoKa3arTeiieu, pIE OHII/I6KI/I, IIOBBINICHHOU
oOyJaroruiics HETOYHOCTH, CJIOXHOCTH.
HUCIIBITBIBACT 3aTpyIHEHHS
3HA4YUTCIIbHBIC pr
3aTPYAHCHUA DU | qpa iurryecKu
ONCpHUpPOBaAHNU X OIeparysX,
YMEHUSAMH IIpU nepenoce
MX IIEPEHOCE HA | yyiepyii na
HOBBIC CUTYallUH. HOBBIE,
HECTaHAApPTHBI
€ CUTYaIluH.
BJIA/IETh: OO0yyarommuiicst He OO0yyaromuiics OOyuaromuiics | OOyuarommiics B
Mertoamu BIIAJICCT WIN B BIIaJICeT YACTHYHO HOJIHOM 00BbeMe
OpraHu3aIu HEJJOCTATOYHOH METOaMHU BIIaJICeT BIIJICET
MeTpoJiornuecko | CTCHCHH BIAICeT OpraHu3anuu METOJaMHU METOJIaMH1
ro obecrieuenust | METOAMH METPOJIOTHYECK | OPTaHU3alMU | OpPTaHU3AlNN
TexHojornyeckyu | OPraHu3alMu oro METPOJIOTHYE | METPOJIOTHYECK
X TpoIeccoB mpu | METPOJIOTHIECKOTO obecrieueHus CKOro oro
ucnonb3oBanuy | O0CTICUEHHs TeXHOJOoruyeck | odecneueHus | obecriedeHus
THIIOBBIX TEXHOJIOTUYCCKHUX HX MPOIECCOB TEXHOJIOTHYEC | TEXHOJIOTMYECK
METOI0B ponecCoB Ipr pu KHX HUX IPOLECCOB
KOHTPOJIS UCIOTE30BAHMH UCIIONIL30BAHUM | IIPOLIECCOB npu
PEXHMOB TUIIOBBIX MCTOZI0B TUTIOBBIX npu UCIOJIb30BaHUU
paboThI KOHTPOJISI peXXUMOB METOIOB WCTIOJBh30BAaH | THUIOBBIX
TexHOJOTHYecKo | PAOOTHI KOHTPOJIS UM TUIOBBIX | METOJOB
ro TEXHOJIOTUIECKOTO PEXRNMOB METOJIOB KOHTPOJIS
00opy10BaHuUs 000pyI0BaHHU paboTsI KOHTpPOJIA PEKHUMOB
TEXHOJIOTMYECKO | PEKHMOB paboThI
ro paboThI TEXHOJIOTUYECKO
00opy10BaHus B | TEXHOJIOTHYEC | TO
HETOJTHOM KOro o0opy0BaHus,
o0beme, obopy0oBaHu | CBOOOJHO
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JTOTTY CKArOTCSI
3HAYUTEIbHEIC
OINHNOKH,
TIPOSIBITSICTCS
HEIOCTATOYHOCTh
BIIAJICHUS
HaBBIKAMH I10
pAny
nokKa3aTeliei,
OOyuarommuiics
HCIBITEIBACT
3HAYUTEIbHEIC
3aTpyTHEHUS TIPU
TIpUMEHEHUN
HaBBIKOB B HOBBIX
CUTYaIUsIX.

s1, HABBIKH
OCBOCHBI, HO
JIOTTY CKaroTCs
HE3HAYHUTEITHH
bI€ OIIUOKH,
HETOYHOCTH,
3aTpyTHEHUS
pu
AHATUTUYCCKH
X OIlepaItusx,
TepeHoce
yMEHUH Ha
HOBBIC,
HECTaHIAPTHBI
€ CUTYyaIlVH.

MIPUMECHSET
TTOJTYYCHHBIC
HaBBIKH B
CUTYaInsIX
TOBBIIICHHOM
CJIO’KHOCTH.

IK-4 - CnocoOHOCTH K pa3paboTKe MEPOIPHUATHIL 110 3HEPro- u pecypcocoepexenuto Ha OI1/]

3HATh: OO0yuaroruiics OO6yyaromuiics Obyuaromuiic | OOy4aromuics
Mertonast JIEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET S JIEMOHCTPUPYET
OCBOEHUA U OTCYTCTBUC WUJIN HCIIOJTHOC ACMOHCTPUPYC | ITIOJHOC
JOBOJIKH HEIOCTaTOYHOE COOTBETCTBHE T YaCTUYHOE COOTBETCTBHE
TeXHOJNOrMYecKky | COOTBETCTBHE CIICAYIOIINX COOTBETCTBHE | CIEIYIOIINX
X IPOIIECCOB CICAYIOLNX 3HAHUM! 3HaHUI: METOJBI CICAYIOMIMX 3HAHUH:; METOIBI
METOAbI OCBOCHHUA U OCBOECHUS U 3HAHUU: OCBOCHUS U
MOBOJKH JIOBOJKHU METOBI JIOBOJKU
TEXHOJIOTUYECKUX TEXHOJOTHYeCcKH | OCBOCHHUA M | TeXHOJIOTMYECKHU
IIpOLECCCOB X IIPOLICCCOB. MOBOJIKH X IIPOLIECCOB,
JormyckatoTest TEXHOJIOTHYE | cBOOOIHO
3HAYUTENIbHBIC CKUX orepupyer
OIIIHMOKH, MIPOIIECCOB, MPUOOPETCHHBIMU
MIPOSIBIISICTCS HO 3HAHUSIMH.
HEJIOCTaTOYHOCTh | JIOITyCKAIOTCS
3HAHWH, 110 PSIIY | HE3HAYMTENBH
rnokasaTeJiei, b€ OLIMOKH,
o0yuaromuincs HETOYHOCTH,
WCTIBITHIBAET 3aTpyJHEHHS
3HAYHUTEIIbHBIC npu
3aTPYAHCHMA IIPA | aHAJIMTUYECKU
OINEpUpPOBAHNHU X onepanusx.
3HaHUSIMU TIPH UX
nepeHoce Ha
HOBBIE CUTYalHH.
yMeTb: OOyuaromuiicst He Oo6yuaromuiics Obyuaromuiic | OOy4arommiics
[TpoBoAUTH yMeeT U B JIEMOHCTPUPYET S JIEMOHCTPHUPYET
OCBOCHUE U HEJO0CTaTOYHOM HEIOJTHOE JIEMOHCTPHpPYE | TIOJTHOE
JIOBOJIKY CTETIeHH yMEEeT COOTBETCTBHE T YaCTUYHOE COOTBETCTBHE
TexXHOJOrMYecky | MPOBOIUTL OCBOEGHUE | CICIYIOIINX COOTBETCTBHE | CIEAYIOLIUX
X TIPOTECCOB U JOBOIKY YMEHUI: CITeyIonHX YMEHHUH:
TEXHOJIOTMYECKUX IIPOBOJNTDH YMCHHUH: IIPOBOIUTH
IPOLIECCOB OCBOEHHE U NIPOBOUTH OCBOEHHE U
JOBOJKY OCBOCHHE U JOBOJKY
TEXHOJIOTUYECKH | JOBOIKY TEXHOJIOTUYECKHU
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X MPOLECCOB. TEXHOJIOTUYE | X MPOLECCOB.
JomyckatoTcst CKHUX CBo0601HO
3HAYUTEILHEIC TIPOLIECCOB. oTepupyeT
OIITHOKH, VMeHHs MIPHOOPETCHHBIMHI
MIPOSIBISCTCS OCBOEHBI, HO YMCHHSIMH,
HEJIOCTATOYHOCTD | jomyckaroTcsi | IPUMCHSCT UX B
YMEHHH, 110 PANY | gezHayuTenbH | CUTyallHAX
MoKazarteJyeH, BIE OLIMOKH, MOBBIIIEHHOU
o0yJaronuics HETOYHOCTH, CJIOXHOCTH.
HCIIBITHIBAET 3aTpy HEHHS
3HAYUTENbHBIE npu
3aTPYAHCHUA TIPH | qHaTMTHIECKU
ONEePUPOBAHUH X OIepaLHsIX,
YMCHHSIMH IIPH UX | epeHoce
IepeHoce Ha yMeHHi Ha
HOBBIE CUTYallMH. | HOBBIE,
HECTAaHIApTHBI
€ CUTYyallVH.
BJIA/IETh: OO0yuatommiicst He Oo6yuaromuicst Ob6yuaromuiic | OOy4arommiics B
MeTtomamu BIIAJICET WK B BIIaJI€ET s1 YJACTUYIHO ITOJIHOM 00BEME
MPOBCICHUS HEIOCTaTOYHOM MeETOoaJaMu BiIaJceT BJIAJICET
pabort mo CTCIICHU BJIaZCCT MIPOBEICHUS METOdaMU METOJaMU
OCBOCHHMIO H MCTOAaMHU pabort 1o IPOBEJIECHUS | IPOBEACHUS
TIOBOJIKE MIPOBEICHUS Pa0dOT MO | oCROCHUIO U pabor 1o pabor 1o
TEXHOJIOTMYECKHU OCBOCHHIO 1 TOBOAKC JTOBOJIKE OCBOCHHUIO U OCBOCHHUIO U
X TIPOLIECCOB TEXHOJIOTHYCCKHAX TEXHOJIOTUYECKH | JOBOJKE JIOBOJKE
IponueccoB X MPOLIECCOB B TEXHOJIOTHYE | TEXHOJOIHYCCKU
HETIOJIHOM CKHX X MPOLECCOB,
o0Beme, MPOLIECCOB, CBOOOHO
AOITYyCKaroTCA HaBbIKU IIPUMEHSACT
3HAYUTECIbHBIC OCBOEHBI, HO I0JIy4YEHHbBIE
OIHI/I6KI/I, JOITY CKarTCs HAaBBIKH B
MPOABIIAICTCA He3HayUuTeJIbH CUTyaludax
HEJIOCTATOYHOCTh | ble OLIMOKH, MOBBIIIIEHHON
BJIAACHUS HETOYHOCTH, CJIOKHOCTH.
HaBBIKAMH 110 3aTpyAHEHHS
pAany npu
nokKasaTelei, AHAJIUTUYECKU
OOyuaromuiics X OIeparysX,
HCIIBITBIBACT nepeHoce
3HAYUTCIILHBIC YMeHI/Iﬁ Ha
3aTpyAHCHUSA IIpH HOBBIE,
MIPUMEHEHU T HECTaH/IapTHEI
HABBIKOB B HOBBIX | € CUTyalliH.
CI/ITyaI_[I/ISIX.

[Ixansr
OIACAHHUE:

DopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[IpomexxyTouHas arrectanus oOydaromuxcsi B (popme sK3aMeHa TPOBOIUTCS
M0 pe3yJibTaTaM BBIIOJHEHHS BCEX BUIOB y4eOHOUM pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO0 JAaHHOW JUCIHIUIMHE (MOIYJII0), MPU 3TOM YUHUTHIBAKOTCS

OLICHMBAHUA PC3YyJIbTATOB HpOMC)ICYTOIIHOP'I arTrecrTaliuiy MU HX
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pe3yJIbTaThl TEKYIIEro KOHTPOJISI YCIEBAEMOCTH B TedueHue cemectpa. OlieHKa
CTETICHU JTOCTMXKCHHS O0yYarOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTATOB OOyYEHHUS 10
JUCHUIUIMHE (MOJYII0) TPOBOAMUTCS MpenojaBaresieM, BEAYIIUM 3aHATHS IO
JUCUUIUIMHE  (MOIYJII0)  METOAOM  d3KchepTHOM  omeHku. [lo  wuroram
MPOMEKYTOUHOM aTTECTAMU MO IUCHUIUIMHE (MOMIYJI0) BBICTABISIETCA OLICHKA
«OTIIMYHOY, «XOPOIIOY, «YJIOBJICTBOPUTEIIBHOY UJIU «HEYIOBICTBOPUTEIIHHO.

K  npomexyTouHO#l — aTTecTali  JOMYCKAIOTCS  TOJBKO  CTYJIEHTHI,
BBITIOJTHUBIIIMNE BCE BHUJBI Y4eOHOW paboThl, NPEAYCMOTpPEHHbIC paboueit
nporpaMmoi  mo  jguctuiuimHe — «TeromaccooOMeHHoe — 000pyaoBaHUE
NPEANPUATHI» (MPOIUTH MPOMEXKYTOUHBIA KOHTPOJIb, BBITIOJIHUIM BECh 00BEM
3aJIaHUN Ha CEMHMHAPCKUX 3aHATHSAX, BBICTYIUIM C JOKJIAI0M Ha CEMHHApPCKOM
3aHSATHHN)

HIxaJja oneHUBaAHUA Onucanne

BrimonHens Bce BuIbl  y4eOHOUM pabOThI, MPEAyCMOTPEHHBIC
yueOHbIM MmIaHoM. CTYyIeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHI, HaBBIKOB MPHUBEIECHHBIM B TalNHIaX [OKa3aTeleH,
0 OlepupyeT NPUOOPETCHHBIMH 3HAHUSIMHM, YMEHHUSMHU, HaBBIKAMH,
O MPUMEHAET UX B CUTyalUsX IOBBIIIEHHOW CIIOXHOCTH. [Ipu sTom
MOTYT OBITh JOMYIIEHBl HE3HAUUTEIbHBIE OIIMOKU, HETOYHOCTH,
3aTPYHEHUS MPU AHAUTUTHUYECKUX ONEpalusX, MEPEHOCe 3HAHUW U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyallU.

CTyleHT MOKa3bIBaeT JOCTAaTOYHBII YPOBEHb TEOPETUUYECKUX U
MPaKTUYECKUX 3HaHWM, CBOOOJHO OINEpPUPYET KaTeropUaJbHbIM
Xopomo anmapaToM. YMeEeT aHaJIM3UpOBaTh IPAKTUYECKHE CUTYallMH, HO
JIOTTYCKaeT HEKOTOpbIe MOTpemHOCTH. OTBET MOCTPOEH JIOTHYHO,
MaTepHall U3/1araeTcsi TpaMoOTHO.

CTYIIGHT IIOKa3bIBACT 3HaHHUEC OCHOBHOTI'O JIEKITMOHHOI'O n
MIPAaKTUYECKOro Mmarepuana. B oTBeTre He Bcerma MNpUCYTCTBYET
Y 10BIETBOPUTEIBHO

jgoruka wusnoxeHus. CTyIeHT WCHBITHIBAET 3aTpyJHEHUS IpHU

MPUBCACHUHU IMPAKTHUYCCKUX ITPUMCEPOB.

He BbimonHen oauH wunum  Oojee  BUAOB  y4eOHOHl  paloTHI,
MPEIYCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYIEHT IeMOHCTPUpPYET
HETIOJTHOE COOTBETCTBHE 3HAHUHN, YMEHUI, HABBIKOB ITPUBEICHHBIM B
TabJIMIaxX [OKa3aTeNei, [OMyCKAIOTCsl 3HAa4YMTENbHbIE OLIMOKH,
NPOSIBISIETCS.  OTCYTCTBME 3HAHMW, YMEHMH, HABBIKOB IO psIy
MoKa3aTesie, CTYAEHT HWCIBITHIBACT 3HAYUTEIbHBIE 3aTPyIHEHUS
IpU ONEPUPOBAHMM 3HAHUSMHU UM YMEHUSMH IpPU HUX TEepeHoce Ha
HOBBIE CUTYAIUH.

HeynosnerBopurensHo
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@oHABl OLICHOYHBIX CPEACTB MPEACTABIEHBl B IMPUWIOKEHUIX K padoueit
porpamme.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE O0ecneYeHne AU CIUIIUHbI

a) OCHOBHAS JIMTEpaTypa:

1. ['puropreB B.A.,  TemmomaccooOMeH:  y4yeOHHUK  JUII  BY30B
[DnexkTpoHHbI pecypc]: yueb. / I'puropbeB b.A., [BeTkoB @.D.. — DneKTpoH.
naH. — Mocksa: U3garensckuit njom MOU, 2011. — 562 c.

2. Kosznor B.I'. TemmomaccooOmeH [DaeKTpoHHBIH pecypc]: yueO.-
MeTOJI. mocodue — DnekTpoH. n1aH. — Mocksa: TYCYP, 2012. — 15 c.
3. [IBetkoB O.b. TepMmoauHaMuku U Teruionepeaada: MeToa. ykazaHus

K KOHTPOJIbHBIM paboTaM JUisl CTYJCHTOB. [DJNEKTPOHHBIN pecypc]: yued.-MeTo/l.
nocobue / O.b. liBetrkoB, FO.A. JlanteB. — Onekrpon. nan. — CII6.: HUY
NTMO, 2008. — 52 c.

4, [IpumMephl 1 3aaun MO TEIMIOMACCOOOMEHY [DJIeKTpOHHBIN pecypc]:
yue0. nocobue / B.C. JloruHoB [u ap.]. — DnektpoH. nan. — Cankr-IletepOypr:
Jlans, 2017. — 256 c.

5. TapanoBa JI.B. TemooOMeHHbI€ amnmaparbl U METOJIbI MX pacyeTa:
ydeOHOoe mocodue [DNeKTPOHHBIN pecypc]: yuel. mocodre — IIEKTPOH. JaH. —
Tromens: TromMI ' HI'Y, 2009. — 152 c.

0) JOMOJIHMTEJIbHAS JIUTEePATypa:

1. baknanoa B.I'. TemmooOMeHHbIE armapaThl HU3KOTEMIIEPATYPHBIX
YCTAaHOBOK M CHUCTEM TepMocTaTupoBanus. Yacte 1. «Anmaparel TpyO4aToro u
IJIACTUHYATO- peOPHUCTOro TUMOBY» [DIEKTPOHHBIN pecypc]: yuebd. mocodue / B.I.
baknanosa, [O.A. IlleBnu. — OnektpoH. maH. — MockBa: MI'TY um. H.D.
baymana, 2011. — 68 c.

2. [IBetkoB  O.b. Pacyer TOpPUBOHTAIBHOTO  KOXYXOTPYOHOTO
UCTIApUTENST XOJOAMIbHON YCTaHOBKM [DnekTpoHHbIM pecypc] / O.b. LlBeTkos,
FO.A. Jlantes, I'.JI. IlarakoB. — OnektpoH. nan. — Cankt-IletepOypr: HUY
NTMO, 2008. — 31 c.

3. ®enopo K.M. Ilponeccsl m anmaparbl MHUIIEBBIX IMPOU3BOJCTB.
KypcoBoe npoektupoBanue. Y. 2. BeinapHble yCTaHOBKH [ DIEKTPOHHBIN pecypc] :
yue0.-metoa. mocodue / K.M. ®denopos, FO.H. I'ynseBa. — DnexktpoH. naH. —
Cankr-IletepOypr: HUY UTMO, 2014. — 40 c.

4, Jlumua  A.I'.  DneprocOepexeHue B CYHIWIBHBIX  YCTAaHOBKAX
[DnexTpoHHBIHN pecypc]: yued. mocodue — DnekrpoH. naH. — MBanoBo: UT'XTY,
2012. — 48 c.

5. [Iutos C.B., Camapuna 1O.P., Kpacnoméxona T.A., [llapBamze P.JI.,
Kanmyctuaa H.A. OOocHOBaHWE KOHCTPYKTHBHO-PEKHUMHBIX  IapaMeTpOB
WH(ppaKpacCHONM  CYIIWJIBHOW  yCTaHOBKU.  JlambHEBOCTOUHBIM  arpapHbIi
BecTHHK, 2017. N4

6. Pacuer pekynepaTMBHOrO  MapOKUIKOCTHOTO  TEMIO0OOMEHHOTO
amnmapara [DJEKTpPOHHBIN pecypc]: METOA. yka3. — OJEeKTpoH. AaH. — (CaHKT-
[TerepoOypr: CIIGIJITY, 2017. — 48 c.
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B) IPOrpaMMHOe o0ecrnevyeHne 1 HHTePHET-PeCypChI:

[IporpammHuoe obecniedeHne He MPeyCMOTPEHO.

WuTepHeT-pecypchl  BKIIIOYAIOT  Y4eOHO-METOAMYECKHE MaTepuaibl B
DJIGKTPOHHOM BHJE, MpejacraBieHHbie Ha caiire (http://lib.mami.ru/ebooks/ B
paznene «bubmmoTexay.

[Tone3nbie  ydyeOHO-MeTOnMYECKME U UHGOPMAIMOHHBIE  MaTepHAaIIbI
IIPEACTABIICHbl Ha CaMTax:
http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p page=3
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-
promyshlennaya-teploenergetika

8. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecreueHue ANCHOUIIIMHBI

CneunanusupoBanHas yudeOHas jaboparopusi kadeapsl «lIpombluieHHas
tero3Hepretuka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTAHOBKAMMU:

- «Onpenenenne kodppulreHTa TEMIEPaTypoOIPOBOIHOCTUA CTAIH METOA0M
PETYJISIPHOTO PEXUMAY,

- «Omnpenenenue ko3(puuMeHTa TEIIoNepeaaud MpU  BBIHYXJIEHHOM
TEYEHUU KUJIKOCTU B TpyOe (TpyOa B TpyOEe)»;

- «Omnpeznenenue Ko3(pPuIMEHTa TEIUIONepeaaud METOJIOM PETYISIPHOTO
pexuMay;

- «Onpenenenne ko3ppuuueHTa TEI00TAAYH MPU My3bIPbKOBOM KHUIIEHUU
XKUJKOCTHU Ha LIWIHHJIPEY;

- «Omnpenenenne kKod3pGuIueHTa TEMIONPOBOIHOCTH TBEPABIX TEA METOIOM
HUJIUHAPUYECKOTO CIIOSD.

MynpTUMenniitHas ayuTopus Kaeapol «IIpombineHHas
TemnosHepretukay Aya. AB2415, ocHaileHHas OpPrTEXHUKOW W MYJIbTUMEOHUa
cpeactBamu (ripoektop, [IK u np.), skcnepuMeHTaibHast KoTenabHast Ha 6aze OAO
BTN (na ocHoBanuu JloroBopa o corpyanuuectBe) ¢ cucremoil KUII u
aBTOMATHUKHU.

9. MeToauyeckue peKOMeHIAIUM JJIs1 CAMOCTOSITEIbHOH PadoThI
CTYJIEHTOB

1. Maprommn JI.A., CennukoBa O.b., CaBenmbeB WN.JI. Meroauueckue
pPEeKOMEHJAllMd TI0  OpraHW3alMd  CaMOCTOSITETIbHOH  pabOThl  CTY/ACHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «TemnmosHepretnka W TEIJIOTEXHHUKAY,
npoduns «TernmosHepreTHueckre yCTaHOBKH, CHCTEMBI M KOMIUICKCHD». — M.:
M31-Bo MoCKOBCKOTo moauTexa, - 46 c.

10. Meroauyeckne peKOMeHIAUMHU JIs1 PenoaaBaTeas

[IpenogaBanne  auctuiuiMHbl  «TemmomaccooOMeHHOe — 000pyIOBaHUE
NPEANPUSATUID» UMEET CBOEH LEIbI0 O3HAKOMUThH CTYAEHTOB C JOCTHKEHUSMH B
00JaCTH TPUKIATHOW TETUIOPHEPTETUKH, JTOOUTHCS YSICHEHUS WMH OCHOBHBIX
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METOJI0B MPOEKTUPOBAHMUS, MOJIETUPOBAHUS u AKCILTyaTallu
TEIJIONCIIONB3YIONMIET0 000PY/IOBaHUS, TOPS/IKA WX NPUMEHEHHS, MPUBUTH UM
MPAaKTUYECKUE HABBIKM  KCIOJIB30BaHMS 3THUX 3HAHUM K  KOHKPETHBIM
MIPOU3BOJICTBEHHBIM CUTYaIUSIM.

[IpenonaBanue nUCUUILIMHBI ocyliecTBisieTcs: B cootBercTBur ¢ @I'OC BO.

L]envio METOTUYECKUX PEKOMEHIAITNH SBIISICTCS TTOBBIICHNE (P PEKTUBHOCTH
TEOPETUYECKUX UM MPAKTUYECKUX 3aHATUM BCIEACTBUE OoJiee YETKOM UX
OpraHu3alliyd MPernojaBaTesieM, CO3/IaHUsl LEJEBbIX YCTAHOBOK IO KaXJAOW TeMe,
CUCTEMAaTH3allMM MaTepuaja Mo Kypcy, B3aUMOCBS3M TEeM Kypca, IOJIHOTO
MaTepHaIbHOTO U METOAMYECKOT0 o0ecredeHus: 00pa3oBaTebHOTO Mpoliecca.

Cpedcmea obecneueHust 0C80eHUST OUCYUNTIUHDL

[Ipu wu3ydeHUM JUCHUIUIMHBI PEKOMEHAYETCS HCIOJIb30BaTh CIIEAYIOIINE
CpelicTBa:

— PEKOMEHIyEMYI0 OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY;

— METOJIMYECKHE YKa3aHUs U TOCOOuS;

— KOHTPOJIbHBIC 3aJaHusl JIsl 3aKPEIICHUSI TEOPETUUECKOT0 MaTepuaa;

— BJIEKTPOHHBIE Bepcuu (efiepaabHbIX 3aKOHOB, YUEOHUKOB U METOJIMUECKUX
yKa3aHUM JJisI BBIMIOJIHEHUSI MPAKTUYECKUX PabOT U CaMOCTOSTEIbHOW pPalOOThI
OakagaBpoOB.

Memoouueckue pekomernoayuu no Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIns MakCMMAaJIbHOTO YCBOEHUS JIUCLUIUIMHBI PEKOMEHIYETCS H3JI0KCHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH 00CYKJICHUS.

B kadecTBe METOAMKH TPOBEACHUSA NPAKTHUECKUX 3aHATHH MOMKHO
MPEIIOKUTD

1. Cemunap — oOCy>KJe€HUE CYIIECTBYIOIIUX TOYEK 3PEHUS] Ha MpoOJeMy U
MyTH €€ PEIICHUS.

2. Temarnueckwe JOKJIAIbl, TO3BOJIAIONINE BHIPAOATHIBATH  HABBIKH
MyOJIMYHBIX BBICTYIUJICHUH.

JIns MakCUMaJIbHOTO YCBOCHMS JUCHUIUIMHBI PEKOMEHIYETCS MPOBEICHUE
MHUCHbMEHHOTO OMpoca (TECTUPOBAHME) MAruCTpOB MO MarepuajaM JICKUUH u
npakTudeckux padot. [logdopka BOMpoCcoB [Jisi TECTUPOBAHUS OCYIIECTBIISAECTCS Ha
OCHOBE M3YYEHHOI'O TEOPETHYECKOro marepuana. Takod Moaxojd TMO3BOJISET
MOBBICUTh MOTHBAIUIO OaKaJaBpOB TNPU KOHCIEKTUPOBAHUMU JIEKIIMOHHOTO
Marepuara.

JInss OCBOEGHMSI HABBIKOB IOWCKOBOM M HCCIENOBATEIBCKOM JIE€SITEIBHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO pabOTy WK pedepar mo BEIOpaHHON (CBOOOIHON)
TEME.

Jlexyuu TpoOBOJATCSI B OCHOBHOM MOCPEACTBOM METOJIa YCTHOI'O M3JI0KEHUS C
AJIIEMEHTaMH TPOOJIEMHOTO MOAX0a U OeceIbl.

CemuHnapckue  3aHAmusi MOTYT HUMETh pa3Hble  QopMmbl  (paboTa cC
HCCJIEN0BATEIILCKON JUTEPATYPOM, aHAJIN3 JTAHHBIX HOPMATHUBHOM M CIIPABOYHOM
JUTEpaTyphbl, CIyIIaHWE JOKJIaJ0B W [Ip.), BbIOMpaeMble IMpernojaBaTeieM B
3aBUCUMOCTH OT UHTEPECOB 0aKaaaBpOB U KOHKPETHOMN TEMBI.

Camocmosimenvras paboma 0OaxkajaBpa BKIOYAaET B CeOS  DJIEMEHTHI
pedeprpoBaHuss U KOHCIIEKTUPOBAHUS HAYYHO-UCCIEAOBATEILCKON JUTEPATYPHI,
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MOJATOTOBKM M HAMMCAHUS HAYYHBIX TEKCTOB, OTpPabOTKY HABBIKOB YCTHBIX
yOJIMYHBIX BBICTYIUICHUM.

[IpoBepka kayecTBa yCBOEHUS 3HAHHUI B TEUEHHUE CEMECTPA OCYLIECTBISETCS
B YCTHOUW (opme, myTeM OOCYyXAeHHUsS MpoOJieM, BBIBOAUMBIX Ha CEMHHapax M
NUCHMEHHOM, ITyTEM BBITIOJHEHUS OaKaiaBpaMy pa3HbIX MO POpPME U COAEPKAHUIO
paboOT M 3aJaHUM, CBS3aHHBIX C MPAKTHUYECKHMM OCBOCHHEM COJEPKAHUS
JUCUUIUIMHBL.  bakamaBpbl JEMOHCTPUPYIOT B  XOJ€ TMPOBEPKM YMEHHE
aHAJIM3UPOBATh 3HAYUMOCTH U BBISIBIIATH CHEIU(UKY Pa3IMYHBIX MPOOJIEM U TEM B
paMKax HU3y4yaeMOoM AMCIUIUIMHBI U €€ KOMIIOHEHTOB, 3HaHWE Hay4YHOU U y4eOHO-
METOAMYECKON JuTepaTyphl. Tekyiias nmpoBepka 3HAHUW W yMeHUN OakanaBpoB
TaKXe OCYILECTBIISIETCS YEPE3 MPOBEICHUE PANla MPOMEKYTOUHBIX TECTUPOBAHMIA.
Hrorosas arrectanus 1Mo AUCUUILIMHE IPEANONIAracT YCTHBIM 3a4eT WA SK3aMEH,
Ha KOTOpBIX MPOBEPSIETCS YCBOGHHE Marepuaia, yCBOCHHUE Oa30BBIX MOHSITHM
JUCUUTUINHBI.

17



noaroroBkm 13.03.01 «TenoHepreTuka M TeMJI0TEXHUKA)

[Ipunoxenue 1
CrpykTypa u conepxkaHue IucUMILIMHBI « TensioMaccooOMenHoe 000pyA0BaHue MPEANPUATHID) 110 HATIPABJICHUIO

= = § Buae1 yuebuoit paborst, Brittouas Buapl camocTosTensHO# paboTh DopMBbI
Paznen § = 3 CamOCTOATEbHYIO paboTy CTYZCHTOB aTTecTalluu
§| 2 Z| CTYICHTOB, H TPyJOEMKOCTD B 4acax
© ol 1| C | Jlag | CPC | KCP KP. | KIL | PIP | Ped. | Kip ) 3
BoceMmoii cemectp
Tema | Jlekuusi. Beenenue 2 40
1 CeMuHapCKOe 3aHATHE 2
Teua Jleknus. TermooOMeHHOE o6c3py)103aH1/1e 4 +
2 MIPOMBINIJICHHBIX NPCAIIPUATUMN 44
CeMHHapCKOe 3aHsITHE 4
Tema | Jlekuusi. CymimiibHblE YCTAHOBKH 4 44
3 CeMHHApPCKOE 3aHATHE 4
Bcero yacoB 1o TUCIUIUIMHE B CEMECTP 10 10 128 3
JleBsThIiN cemecTp
Jlexknus. OnpecHUTEbHEIC, BEITAPHBIC U 3
Tema | KpUCTaJUTH3AIIMOHHBIC YCTAHOBKU
4 CeMUHApCKOE 3aHITHE 3 a4
Br160pouHbINi IPHEMOYHBIH U TEKYIIUHA KOHTPOJIb. +
Tema Jlexuus. [Teperonnsie u peKTH()UKAINOHHBIC 4 +
5 YCTaHOBKH 41
CeMHHApCKOE 3aHSITHE 4
Jlexuus. BeciomorarensHoe 000py10BaHIE
Tema | TEIUIOMCHOJB3YIOMUX ycTaHOBOK. [lon6op 3 43
6 OCHOBHOT'O M BCIIOMOTaTeIIbHOTO 000PYI0BaHHS
CeMUHapCKOe 3aHATHE 3
®dopma arrecTaiu €]
Bcero yacoB no AUCHUILIIMHE B CEMECTP 10 10 128
Bcero yacoB 1Mo AUCIAIUIHHE 20 20 248
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXX/IEHVE BBICIHIEI'O OBPA3OBAHNSA

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hanpasnenue noaroroBku: 13.03.01 TermmosHepreTuka u TEMIIOTEXHUKA
OIT (mpoduiib): «IHEproodecrnedeHne mpearnpusTHI
®opma 00yyeHus: 3a0UHast

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
o IMCHUITJIMHE

«TemomaccooOMeHHOE 000pyI0BaHNE MPEANPUSTHID)

Mocksa
2020



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

TennomaccooOMeHHOe 000py/iI0BaHHE NPeNPUSITHI

OI'OC BO 13.03.01 TenioTeXHMKA U TeNJI0IHEPreTHKA

KOMIIETEHIIUH Ilepeyenb komnoneHToB | TexHoJiorus dopma Crenenn ypoBHeil 0CBOEHHS
NMHIEKC OOPMYJINPOBKA (opmupoBanus OLICHOYHOI'0 KOMIIeTeHIM I
cpeacTBa
OIIK-3 | cmocobeH 1eMOHCTPHPOBATh 3HaTh: OCHOBHBIE Jlexuus, 3auer, ba3oBblil ypoBeHb: crioco0eH
IPUMEHEHHE OCHOBHBIX METO/bl OpraHU3aALUU CEeMUHapCKUe BBINOJIHEHUE (dbopMyaMpoBaTh 337aHUs HAa Pa3pabOTKy
CIO0COOO0B IOJIyYEHUS, METPOJIOTHIECKOTO 3aHATHS, pacyeTHO# paboThl| MPOEKTHBIX PEIICHUH, CBA3aHHBIX C
npeoOpa3oBaHusl, TPAHCHIOPTA U | 0OecreueHHsI nabopaTopHble | IO OpraHu3alueil MeTpoJIOrnYecKoro
HCIIOJIb30BaHUs TCIIJIOTHI B TEXHOJIOT'MYCCKUX 3aHATUA, HHIWBHUIYAJIbHOMY o0ecIieueH s TEXHOJIOTHYECKUX
TEIUIOTEXHUYECKUX YCTAaHOBKAX | IPOLIECCOB peleHue 3aJJaHUIO IPOLIECCOB MPH UCIOIb30BAHUHI
Hn cucreMax YMETh: OpFaHI/I3OBI)IBaTI) CUTyallMUOHHBIX THUIIOBBIX MCTOAOB KOHTPOJIAA pC)KNMOB
METPOJIOTHYECKOE 3ajady, palboThI TEXHOJIOTUYECKOTO
obecrieyeHne CPC 000pyTOBaHUS.
TEXHOJIOTUYECKUX [ToBbIIEHHBIN YPOBEHbB: CIIOCOOEH

MIPOIIECCOB MPH
UCIIOJIb30BaHUH THITOBBIX
METO0B KOHTPOJIS
PEKUMOB PabOTHI
TEXHOJIOTUYECKOTO
o0opyaoBaHus

BJaeTh: MeToamu
OpraHH3aluu
METPOJIOTHIECKOTO
obecrieyeHus
TEXHOJIOTUIECKHUX
MIPOILIECCOB MPHU
WCTIOJIh30BaHUH TUTIOBBIX
METOI0B KOHTPOJIS
PEXUMOB pabOTHI TEX.
o0opypoBaHUs

(dbopMyMpoBaTh 3a/1aHus Ha pa3paboTKy
HECTaHIApPTHBIX IPOEKTHBIX PEILICHUH,
CBSI3aHHBIX C OpraHu3anuen
METPOJIOTHYECKOT0 00ecneueHus
TEXHOJOTMYECKHUX IPOLECCOB MIPU
MCII0JIb30BaHNU TUIOBBIX METOJI0B
KOHTPOJISI PEKUMOB PaOOTHI
TEXHOJIOTHYECKOTO 000PYA0BaHUS C UX
MTOCJIETYIOIUM aHAJIU30M




[IK-4

CrocoOHOCTH K BBITTOJIHEHHUIO
pacueToB U MOCTPOCHUIO CXEM
OII/] mpu ucnosb30BaHUU U
TUIIOBBIX METOJIOB

3HATb:
[ ]

yMeThb:
[ ]

Mertobl
MIpOBeICHUS paboT
IO OICHKE
TEXHUYECKOTO
COCTOSIHUS H
OCTaTOYHOTO
pecypca
000opy1I0BaHUS B
OpTraHH3aIlNH;
Mertoibt
MIPOBEICHUS
MPOPUITAKTUIECKUX
OCMOTPOB U
TEKYIIETr0 PEMOHTA
o0opyaoBaHus

ObecneunBaTh
npoBesieHue pabot
O OLICHKE
TEXHHYECKOTO
COCTOsSHUA U
OCTaTOYHOTO

pecypca
000pyI0BaHUs B

Jlexius,
CEMHHapCKHe
3aHSTHSI,
nabopaTopHbBIC
3aHSTHS,
pelieHue
CUTYaIlMOHHBIX
3azad,

CPC

3auer,
BBITIOJTHEHUE
pacuyeTHO# paboThI
o
HHIUWBHUIYaJIbHOMY
3aaHUI0

ba3oBblit ypoBeHb: CIIOCOOEH K yUaCTHIO
B paboTax MO OCBOCHHUIO U JOBOJKE
TEXHOJIOTUYECKUX MPOIECCOB
CEpUIfHOTO U pa3pabOTKU HOBOTO
TEIUIO3HEPTreTHYECKOTO,
TEIUIOTEXHUYECKOTO 1
TEIUIOTEXHOJIOTMYECKOT0 000PYI0BaHUS
[ToBbIlIEHHBIA YPOBEHB: CIIOCOOHOCTH K
Y4YacTHIO B paboTax 1o OCBOCHUIO
JIOBOJIKE TEXHOJIOTHYECKHUX MPOIECCOB
10 TIPOEKTaM C YCIOKHEHHBIMHU
YCIIOBUSIMHU, TEXHUKO-2KOHOMHYECKOTO
¥ QYHKIMOHAIBHO-CTOMMOCTHOTO
aHanu3a 3 (PEeKTUBHOCTH
HECTAH/IAPTHBIX MMPOCKTHBIX PEIICHUH, C
MCIOJIb30BaHUEM IPUKIIATHOTO
MIPOrpaMMHOTO 00€CTICUeHUs TSt
pacuera mapaMeTpoB U BeIOOpa
CepUIHOro U pa3paboTKU HOBOTO
TETUIOIHEPTETHYECKOTO,
TEIUIOTEXHUYECKOTO U
TETUIOTEXHOJIOTUYECKOTO
000pyA0BaHUSAB HECTAHAAPTHBIX
MIPOM3BOJICTBEHHBIX CHTYAITUSIX C UX
MOCJEYIOIUM aHAIN30M




[Tpunoxxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0AUMbIE [IJIS
OlleHKHU 3HAHM, yMEeHUI1, HABBIKOB M (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/IbHOI MPOrPaMMbl B paMKAaX Y4eOHOMH THCHHUIINHBI

[lepeueHb nMpakTUYECKUX PA0OT MO TUCIUILINHE

1. TenoBOM KOHCTPYKTOPCKHH pacueT peKylnepaTUBHOTO TEIUIOOOMEHHOTO
anmnapara ¢ TeIJIOHOCUTEISIMU, HE MEHSIOIIUMHU (PAa30BOTO COCTOSHUA.

2. TennoBoil KOHCTPYKTOPCKUN pacyeT peKyNnepaTUBHOIO TEIJI00OMEHHOTO
amnmnapara ¢ TeIJIOHOCUTEISIMU, MEHSIOIUMH (Pa30BOTO COCTOSIHHUSI.

3. OnTumuzanus peKkyrnepaTUBHOTO TEIUIOOOMEHHHMKA C TEIJIOHOCUTENSIMHU,
MEHSIOIIMMU/HE MEHSIOIUMHU (Pa30BOE COCTOSTHUE.

4. Pabora ¢ H, x—nmumarpammoil njisi BIAXHOTO BO3[yXa: OIpe/elieHue
napameTpoB, MOCTPOEHUE MPOLECCOB TEMIOMACCOOOMEHA.

5. Pacuer neiicTButenbHOM cymmiku no H, x—auarpamme.

6. Pacuer wmaTepmasbHOTO W TEIUIOBOTO OallaHCOB MHOTOCTYTEHUYATOU
BBIITAPHOM YCTAaHOBKHU: cXeMma, (UBUKO-XUMUUYECKas, THApPOCTaTUYecKas U
TUAPOJIMHAMUYECKAsT TeMIepaTypHble JCNpPECCHH, pacrojaraeMas W ToJie3Has
Pa3HOCTH TEMIIEpaTyp.

7. OmnpeneneHue pacnpeiesieHus] TMOJe3HONM pa3HOCTH TeMIeparyp o
KOpIIycaM BBIMIAPHBIX amMaparoB, OMNPEACICHUE IUIOMAA TEII000MEHHON
MOBEPXHOCTH TPEIOIIUX KaMep.

8. Pacuér TapeapyaTon PEKTU(PUKAIIMOHHON YCTaHOBKHU:
TEIJIOTEXHOJIOTMYECKasi CXeMa, MaTepHalibHble OallaHChl, ypaBHEHUS pPadOdMX
JIMHUM KOJIOHHBI, pacuéT (PIerMOBOTO YHCIIa, ONIPEIeTICHUE YUCIIa TaAPEIOK, pacuéT
pa3MepoB PEKTUPUKAITMOHHON KOJIOHHBI.

Q. Pacuér  TemoBbIX ~ OallaHCOB  TEIJIOOOMEHHBIX  alaparoB
pekTudUKAMOHHON ycTaHOBKH. OrnpeneneHrue pacxoJ0oB Tperoliero mnapa u
OXJIQXKJAOIIEN BOBL.



[Tpunoxenue 4
Ipumepsl 3a7a4 Aj1 CEMUHAPCKUX 3aHATHI

3agauya 1: O60cHOBATh MapaMeTPhl TPEIOIIETO Mapa, OMPEACIIUTh €0 PacXo
¥ TIOBEPXHOCTH TEIUIOTIEpEIadl MOJOTPEeBaTENsl, B KOTOPOM 5 KI/C JKHUIKOCTH C
termoeMkocTeio 2,4 kJIx/(kr-°C) HarpeBaercs oT Temmepatypbl 20 °C 1o
temmnepatypsl 130 °C. Kospduunuent tennonepenaun pasen 500 Br/(m?-°C).

3apaua 2: MoXHO JIM OXJIQUTh B MPOTUBOTOYHOM TEIUIOOOMEHHHUKE 2 KI/C
MPOJYKTa, MMEIOLIEr0 CPEIHIO ylenbHyto TermioeMkocTh 2,0 k/[x/(kr-°C) ¢
temnepatypsl 120 °C no temnepatypsl 40 °C, ecnu BoJa BXOJIUT C HAYaJIbHOM
temriepatypoit 20 °C, pacxon ee coctaBisier 0,3 kr/c? Jlo kakoil mpenenbHOU
TeMIEpaTypbl MOXKHO OXJIQJUTh MPOJIYKT MPH 3aJlaHHBIX pPacXojax M IUIOIIaJu
MOBEPXHOCTH TEIMJI000OMEHA CTPEeMSIIUNCS K OECKOHEUHOCTU?

3agaua 3: Ilo mDaHHBIM TEIJIOTEXHUYECKUX HCHBITAHUN JKUAKOCTHL B
KoJimuecTBe 3,5 Kr/c momorpeBaercss B TeroooMenHuke ot 60 °C mo 130 °C.
Temnoemkocts xuakoct 3,2 kJ[x/(kr-°C). JlaBaeHne CyXoro HaChIIIIEHHOTO Mmapa
0,6 MIla, pacxoxg 0,5 kr/c. OnpenenuTs KO3(pQGUUHUEHT COXpaHEHUs TeIa WU
JNEUCTBUTENBHBIN KOA(GOUIIMEHT TeIIonepeaul, €ClId IUIONIab MOBEPXHOCTH
Temonepeaaun ammapara 20 M2,

3amaya 4: /laBiieHHe B KOpITycaxX TPEXKOPITYCHOM BBIITAPHON YCTAHOBKH —
0,33; 0,2; 0,02 MIla. HawansHas temneparypa pactBopa 80 °C, pacxox 10 1/gac,
teroeMkocTh 2,4 kJDx/(kr-°C). Ompenenutb pacxoisl dKcTpamapa s
MoJOTpeBaTeNIe UCXOHOTO PacTBOpa.

3amaya S: OnpenenuTh KOJWMYECTBO BBIIAPUBAEMOM BOABI IO KOpPIycam
TPEXKOPITYCHOM BBITTAPHON YCTAHOBKH, €CIIM PACcXO0Jl MCXOJHOTO pacTBopa 4 Kr/c,
koHneHtparuss 10 macc. %. Koneunass konuentpamust 25 macc. %. Ot6op
AKCTpamapa u3 nepporo kopmyca 0,4 kr/c, u3z proporo - 0,6 kr/c.

3agaua 6: OmpenenuTs pacxoj IMapa B KUMSATHIBHUKE PEKTHU(PUKAIIMOHHON
KOJIOHHBI aTMOC(HEPHOTO THUTIA VIS pa3feneHus 3 Kr/c cMecu OEH30JI-TOTYyO0J, €Cln
KOHIIeHTparusl OeHszona B mutanuu 30 macc. %, B pextudukare 96 macc. %, B
KyoOoBoii xkuakocth 1 wmacc. %. Temnoemkocts Ttomyona 2,0 kJDx/(kr-°C),
temneparypa kunenust 110 °C. [JaBnenne rperomiero napa 0,4 Mlla. Opaunara
MOJTFOCA MICUEPITBIBAIONIEH YaCTH KOJIOHHBI HAa TEIJIOBOM JMarpamMMe COCTaBIISIET -
40 xJx/kr.

3agaya 7: Onpenenuth pacxo] OXJIAKIAWOMIEH BOAbI M IOBEPXHOCTh
Terionepeaadyn aeduermaropa peKTU(GUKAIMOHHON KOJOHHBI JJIs pasjesieHus 4
KI/C CMECH JTWJIOBBIA CIUPT-BOJA, €CIM KOHIEHTpallUs CIHUpPTa B MUTAHUU 15
Macc. %, B pektuduxare 96 macc. %, B kyOoBoi xxuakoctu 0,5 macc. %, yaenbHas



tertota ucnaperus 800 k/[x/kr, remnepatypa kunenus 78 °C. OpauHaTa mnojroca
YKpEIUISIoNe YacTH KOJOHHBI Ha TemaoBod aumarpamme 3360 kJDK/KT.
Kosdpuuent rermnonepenaun B geduermarope 600 Br/(m?-°C).

3agaua 8: Onpenenuts pa3Mepbl MPOTUBOTOYHONW OapabGaHHON CYIIMIIKHU, B
KOTOpOW 2 Kr/c Marepuaia MOJACYIIMBAETCA OT HadaidbHOW BiaxHoctu 10% 1o
KOHEUHOU BiaxkHocTH 1%. [TapameTpsl okpy»xKaromiero Bo3ayxa: temmneparypa 10
°C, ortHocurenbHass BiaxHOCTb 60%. Ilocine cymmnku: temmeparypa 50 °C,
OTHOCHUTENbHAs BIAXHOCTh 25%. Hanpsiokenue cymriiku no Biare npuHats 0,001
kr/(m3-c).

3apaua 9: OnpenenuTs BpeMs CYUIKU B CYIINJIKE KUISIIETO CII0sI, B KOTOPOH
CymuTes 2,5 Kr/c mMatepualia OT HadaJlbHOM BiIaKHOCTH 5% 10 xoHeuHnoi 0,5%.
Temneparypa cymminbHOTO are’ra Ha Bxoze 120 °C, Ha Beixone 50 °C; marepuaia
Ha Bxozme 20 °C, Ha Beixome 45 °C. [mamerp wactuil 3 MM, TEILUIOEMKOCTb
nojacymennoro martepuana 1,4 xJlx/(xr-°C), uctuHHas mioTHocTh 1500 kr/m3
KO>()(UIMEHT TEIIOOTAa4H OT CYIIMILHOTO arenTa K Marepuaiy 30 Br/(m?-°C).



[Tpunoxenue 5
Bonpocsl 1J11 3K3aMeHa

1. XapakrepucTHka OTpaciedl MPOMBIIUIEHHOCTH KaK NOTpeOuTenen
TEIUIOThl. THUIBI TEMIOOOMEHHBIX ammapaToB, TEMIOHOCUTENU (IOCTOMHCTBA U
HEJOCTaTKH, XapaKTepHbIe O0JIACTH paIlMOHAJIBHOIO MPUMEHEHUs), Ha3HAUYCHHUE,
KJIaccU(puKaIus, 001acTu IpUMEHEHUSI.

2. HarpeBanue BoJsHbIM MapoM. KoHI€HCATOOTBOIUMKH.

3. HarpeBanue TONOYHBIMH ra3aMu U 3JIEKTPUUECKUM TOKOM.

4. OxJaxaecHUE U KOHJICHCAIIHS.

5. PexynepaTuBHbIE TEIUIOOOMEHHBIE anmmaparbl — Kiaccudukaius, o0JacTu
MIPUMEHEHUSL.

6. KoxyxoTrpyOuarsie TeruiooomMeHHbie armapatsl (TOA).

7. ANTOpUTM  TPOBEIAEHHsS  TEIUIOBOIO  KOHCTPYKTOPCKOTO — pacyera
KOXyXoTpyOuatbix TOA.

8. Meroauka ruapaBianyeckoro pacuera TOA.

9. OcobeHHOCTH KOHCTPYKIMU U pacuera opocuTenbHbIXx TOA.

10. TOA c opeOpeHHbIMU TOBEPXHOCTSIMU HarpeBa.

11. [Inactunuateie TOA — BBIOOD U pacuer.

12. OcoOenHoctu pacuera cnupayibHbix TOA.

13. 3meeBukoBbie 1 3ManupoBanHbie TOA.

14. bnounsie rpadutoBsic TOA.

15. TOA u3 cTeksia U KepaMUYECKUX MaTEPUAOB.

16. Ocobennoctu pacdyeTa cMecuTelbHBIX TOA.

17. PereneparuBusie TOA. OOnacTh mpUMEHEHHUS, OCOOEHHOCTH pacuera,
TUIIBI HAcaJOK M 3achIlOK. PereHepaTtWBHbIE BpalalOIIUECs IOJOIPEBATEINH.
Anmapatsl ¢ KUISIIMM CJIOEM, C TaJa0IIUM CJIOEM TBEPAOIO TEIJIOHOCUTETIS.

18. TenoBble TpyObl M TEPMOCU(POHBI: TPUHIUI JEHCTBUSA, IPEUMYIIIECTBA U
HEJIOCTATKH, KOHCTPYKTUBHBIEC UCIIOJHEHHMSI, 00JIACTH MPUMEHEHHUS .

19. Tlokazatenu >(P(HEKTUBHOCTH TEIUIOUCIIONB3YIOIUX —AanmapaTtoB U
YCTaHOBOK.

20. OCHOBBI TEXHUKO-IKOHOMUYECKOM ONTUMU3AIUS TeINIO0OMEHHUKOB.

21. Ha3nauenue u Bubl 00e3BokuBaHus. Kinaccudukaiyss 1 OCHOBHBIE THIIbI
cymiabHBIX ycTaHOBOK (CVY). CBolicTBa BIQXHBIX MAaT€pUATIOB KaK OOBEKTOB
cywmku. O01ue cBeIeH s O MPOLECcCe CYLIKH.

22. KouBextuBHble CY — THIBI U 00JaCTH MPUMEHECHHUS

23. bapabaHHble CYIIMIKH — MPUHIMI PaOOThI, HACAJKH, Y3JIbl KPEIUICHUS,
BCIIOMOTaTEbHbIE YCTPOMCTBA U AlIapaThl.

24. PacnpUIMTENbHBIE CYIIUIIKH.

25. BbIOOp CyHIUIIBHOTO areHTa.

26. Metoauka BbIOOpA UCXOAHBIX JAHHBIX JJIs pacueTa KOHBEKTUBHBIX CVY.

27. Cratuueckuil pacyeT CylIIKU IrpadoaHaTUTHIECKUM METOIOM.

28. Ocobennoctu pacuera CY aHATUTUYECKUM METOOM.

29. Cratnueckuii pacuetr CY Ha TONOYHBIX ra3ax.

30. Onpenenenre rabapuToB CYIIMIBHBIX kKamep 0apadanHbix CY.



31. Pacuet 1 BBIOOp CYIIMJIOK C KUIISIIIIUM CIIOEM.

32. IlpoextupoBaHne W BBHIOOpP BCHOMOTaTEIbHBIX YCTPOWCTB U
obopynoBanusi CY. [lepcrieKTUBBI pa3BUTHS CYyIIUIBHONW TEXHUKH.

33. ®usnyeckre OCHOBHI poliecca BolapuBanusi. CBONCTBA PaCTBOPOB.

34. O6nacTe MpUMEHEHHsI BBIMAPHBIX yCTaHOBOK (BY), ux kmaccudukamms,
TEIUIOTEXHOJIOTMYECKHE CXEMBI M KOHCTPYKIIMOHHBIE OCOOCHHOCTH.

35. UcxonHble gaHHbIe 71 TpoekTupoBanus BY. Marepuanbhbiii OanaHc u
KOMIIOHOBKa BY.

36. Pacnonaraemas W 1oJIe3Hass Pa3HOCTH TEMIIEpaTyp, pPAcCHpeleIcHUE
IIOJIE3HOM  pa3sHOCTH  Temmeparyp 1o  cryneHAM. Dusuko-xumudeckas,
THJIpOCTaTHYECKasi W TuApaBiudeckas (TUIpOJUHAMMYECKAs) TeMIlepaTypHBbIE
JEIPECCUM.

37. TennoBoi pacuetr BY 1 OCHOBHBIX €€ 3JIEMEHTOB.

38. PacueT 1 BBIOOp BCIIOMOTaTENbHBIX YCTpOKCTB BY.

39. Aguabatubie BY. BY ¢ norpy»xHbIMU ropeiIKaMu.

40. Aumroputm pacueta MBY na OBM. OcHOBBI oOOTUMH3ALUU
HHEProMCIOJIb30BaHUS B BBIIAPHBIX YCTAaHOBKAX.

41. O6mme cBeieHUs O MEpPEroHKe U pekTudukanuu. OU3NKO-XUMUYECKHE
CBOMCTBa OMHApHBIX cMeceil. OCOOEHHOCTH MPOILIECCOB KUIIEHUS U KOHJICHCAIIMU
OuHapHBIX cMeceil. O0nacTh NPUMEHEHUsT PEKTU(PUKAITMOHHBIX YCcTaHOBOK (PY) u
0COOEHHOCTH UCIIOJIb30BAHUS.

42. Cxembl OpraHu3alyy KOHTakTa (a3, KperieHue KOHTAKTHBIX YCTPOMCTB.
XapakTepucTuka 1 0COOCHHOCTH TapesIOUHbIX YCTPOUCTB PVY.

43. Teoperuueckue mojokeHus pacuera PY. MarepuanbHbie OajaHCHI.
VYpaBHenust pabouux JuHUN. DerMoBO€ YHUCIO U €ro ONTHUMAJIbHOE 3HAYECHHUE.
Pextuduxarms azeorpornon, 0COOEHHOCTH U METOJUKHU OCYIIECTBICHUS.

44. IlpunuunuanbsHas TemioBas cxema PY. OCHOBHOE M BCIIOMOTraTeIbHOE
obopynoBanue PY. [leperonka ¢ BOASIHBIM MapoM.

45. Tlpouecchl B MEPErOHHBIX M PEKTU(PUKALMOHHBIX YCTAHOBKAX M HX
n300pakeHne Ha (a30BOM JMarpamMme M JuarpaMMme paBHOBECUS ISl OMHAPHBIX
cmecel. [leperonHbie yCTaHOBKU: MPUHIUIT PaOOTHI U OCHOBBI pacyeTa.

46. Hacanku — Tumbl, XapakTepucTUKa, obnactu npuMeHenus. OpocuTtend,
KarieyJaoBUTENU (OTOOMHUKN), BHYTPEHHUE OMOPHBIE KOHCTPYKIIHMH.

47. OcobenHoctu paboThl nediiermaTopa U pereHepaTopa TerIoThl KyOOBOH
AKUIKOCTH.

48. Mertoapl pacuera yucia Teopernueckux Ttapenok. KIIJ tapenok u
omnpenesieHne AEHCTBUTENBHOTO uucia Tapenok PY. OmnpeneneHue OCHOBHBIX
pa3MepoB PeKTU(PUKALUOHHON KOJIOHHHBI.

49. TemnmnoBeie OanmaHChl TETUIOOOMEHHBIX AamNmMapaToB PEeKTU(PUKAIIMOHHON
ycTaHoBKU. OnipesiesieHre pacXo 0B IPEIOLIETo Mapa U OXJIAKIAI0IENH BObI.

50. AnroputMm pacyera U ONTUMHU3AIMHN PEKTU(PUKALMOHHON YCTAaHOBKHM Ha
OBM. DHeprocbepekeHne B peKTU(PUKAIMOHHBIX YCTAHOBKAX.



[Tpunoxenue 6

BOHpOCbI AJIA CAMOCTOATEC/IbHOIO H3YYCHUA

1. Bxkiag OTCYECTBEHHBIX YUYEHBIX B pa3BUTHEC HAYKH © TEXHHUKHU
TEIJIOMAaCCOOOMEHHBIX ~ YCTAHOBOK.  OJTambl  Pa3BUTUS W HaNpaBJICHUs
COBEPIIICHCTBOBAHUS IIPOMBIIIICHHBIX TEIUIOMACCOOOMEHHBIX YCTAaHOBOK.

2. OcHoBHBIE BUABI ©  KiIacCU(pUKAIUSI  TEIJIOMAaCCOOOMEHHOTO
o0OpyZOBaHUS, allapaToB W YCTAaHOBOK MPOMBINIJICHHBIX MPEATPHUSITHIA:

OCHOBHBIE THIIBI BBIITY CKA€MBIX IIPOMBIIIEHHOCTHIO CTaHJAPTHBIX
TEIIOMaCcCOOOMEHHBIX YCTaHOBOK (BBIMApPHBIX, KPUCTAJUIN3ALMOHHBIX,
ONPECHUTENBHBIX,  MEPErOHHBIX,  PEKTH(PHUKAIMOHHBIX,  aOCOPOIIMOHHBIX,

a7ICOPOIIMOHHBIX, CYIIMJIBHBIX, TPAUPEH, PEaKIUOHHBIX U Np.). X Ha3HaueHwue,
KJIacCU(pUKaIUsA U 00I1as XapaKTepUCTHUKA.

3. PexynepartuBHble = TEIUIOOOMEHHBIE  ammapaTbl  HENPEPBIBHOIO U
NEPUOANYECKOTO  JIEHCTBUSA: KOHCTPYKIMM CTAaHAAPTHBIX PEKyNEepaTUBHBIX
TEIUIOOOMEHHUKOB (KOXYXOTpyOUaThIX, TUMAa «TpyOa B TpyOe», OpOCUTENbHBIX,
3MEEBUKOBBIX, E€MKOCTHBIX, IIJJACTUHYATBIX, CHIHPAIbHBIX, IUJIACTHHYATO-
peOpucThIX, yrierpaduroBsix). MIX cpaBHUTENbHBIE XapaKTEPUCTUKU. Y paBHEHUS
Ui pacu€ra  TemiooOMeHa M TUAPOAMHAMUKM B PEKyNEpaTHBHBIX
TEIJI000MEHHHUKAX.

4. PereHepaTUBHBICE TEIUIOOOMEHHBIE ammaparthl C HEMOABMKHOW W
NOJBIDKHOW ~ HAacagKkaMu:  KOHCTPYKIIMA  CTaHAAPTHBIX  CMECHTENbHBIX
TEIUIOOOMEHHBIX almnapaToB. Y paBHEHUs IS KX pacuéTa.

5. OmpecHuTenbHble, BBIMAPHBIE W KPHUCTAJUIM3AIMOHHBIE YCTaHOBKU:
TEIUIOTEXHOJIOTMYECKAE  CXEMbl  BBIAPHBIX  yCTAHOBOK C  amaparaMmu
MOBEPXHOCTHOTO THMA (MPSMOTOYHBIE, MPOTHBOTOYHBIC, C TMapaJlJICNIbHBIM |
CMEIIaHHBIM [HUTaHUEM, ¢ OTOOpOM JKcTpamapa; C KOHJEHCAaTOpOM, C
IPOTUBOJIABJICHUEM, C YXYIIICHHBIM BaKyyMOM; C TEIUIOBBIMH HACOCaMU; OAHO- U
JBYXCTaJUMHbIE; C TOTPYKHBIMH ropeikamu). ONpecHUTEIbHbIE YCTAHOBKH -
Ha3Ha4YeHHEe, 0COOEHHOCTU METOJIMKH pacyeTa, TUIIOBbIE TEXHOJIOTMUECKUE CXEMBI.
KpucrannuzanuoHHble yCTaHOBKM: Ha3HAU€HHWE, NPUHIUN JCHCTBUS, (U3HUKO-
XUMHYECKHE M TEPMOAMHAMMYECKHE OCHOBBI TPOIECCOB KPHUCTAJUIU3ALIMH,
OCHOBHBIC  TETUIOTEXHOJOTUYECKHUE  CXEMbl,  KOHCTPYKIIMH  anmaparos.
KoncTpykinu u paboTa BCIOMOTaTENIBHOTO 000PY0BaHUS BBIMTAPHBIX YCTAHOBOK,
CemapaTopoB U OpPBITOOTAETUTENEH, OIoTpeBaTeNiell pacTBOpa, KOHACHCATOPOB.
KoHCTpykTHBHOE  WCHOMHEHHWE W TPUHOUN  paboOThl  CTaHOAPTHBIX
KOH/ICHCaTOOTBOJYMKOB, BBIITYCKa€MbIX TPOMBIIIIICHHOCTBIO.

6. IleperonHble U pPeKTU(PUKALMOHHBIE YCTAHOBKU: COPOLIMOHHBIE TPOLIECCHI
Y YCTaHOBKH. YpaBHEHUsS aOCOpOIIMHU 1 MPOIIECChl Ha AMarpaMMe paBHOBECHS y-X.
CxeMbl abCOpPOIMOHHBIX YCTAaHOBOK M KOHCTPYKIIMU aOcopOepoB. AmcopOums u
ancopOeHThl. CxeMbl aJIcCOPOIMOHHBIX YCTAHOBOK M KOHCTPYKIIMH aJICOPOSPOB.



[Tpunoxenue 7
BapuaHThbI TeCTOBBIX 3aJaHUM

1) Tlo UWKIMYHOCTH PaOOTHI TEILIOUCIIONB3YIOMUE YCTAHOBKHA MOYKHO
NOJIPA3ACIUTh Ha:

1. MamMHBI HEPEPHIBHOT'O U OTPAHUYEHHOTO JIEHCTBHS;

2. MaIIMHBI IEPUOIUYECKOTO U MMOCTOSTHHOTO IIUKJIA;

3. MaIIMHbI IEPUOIUYECKOTO U HETIPEPBIBHOTO NEUCTBUS; +

4. MalIMHbBI 3aMKHYTOTO U OTKPBITOTO KOHTYpa.

2) Vcrionp3yI0T 1Ba OCHOBHBIX crloco0a HarpeBaHHs PacTBOpPA:

1. oborpeBaHNe «OCTPHIM MAPOM» U «TJIIYXUM IapoM»; +

2. HeT NPaBUJIbHBIX OTBETOB;

3. o0orpeBaHne «OCTPHIM MAPOM» U «BIKHBIM APOM»;

4. 000rpeBaHUE «IEPETPETHIM NAPOM» U «TITYXHUM MapOM».

3) B KOHBEKTMBHBIX W KOHTAKTHBIX CYIIWJIBHBIX MAaIIMHAX B KadeCTBE
I'PEIOILETO TEINIOHOCUTEIIS NCIIOJIB3YIOT BOJASHOM Map 1aBJICHUEM:

1.0,3—0,9 MIla;
2.0,3—0,7 MIla;
3.0,4—0,8 MIla;

4.0,3—0,8 MIla. +

4) TenaoHOCHTEIEM HA3bIBAIOT BEIICCTBO, CIyKallee:

1. 1715 TOCTaBKU TEIIOTHI K TOTPEOUTEIO 0€3 OTEPh;

2. TSl TOCTAaBKH TEIIOTHI OT UCTOYHMKA K TTOTPEOHUTEINIO; +

3. HET MPaBUJIBLHBIX OTBETOB;

4, ni1st JOCTaBKHU SHEPTUU OT UCTOYHHKA K MOTPEOUTEITIO.

5) Enununeir o0beMa TeIIOHOCHTEIS JTOKHO TIEPEHOCUTHCS:

1. HEKOTOpOE KOJUYECTBO TETIOTHI;

2. palmOHAIBHOE KOJIMYECTBO TETIOTHI;

3. MaKCUMAaJIbHBIN 00BEM TEMIOTHI;

4, MaKcCMMaJIbHOE KOJIMYECTBO TEIUIOTHI. +

6) [1IOTHOCTH TEIIOHOCHUTEIS TOJKHA OBITh:

1. HanOoapmeH; +

2. ONITUMAaJIbHOM;

3. HAaMMEHBIIIEH;

4. paua 1000 xr/m3,

7) YnenbHas (Ha €OUHHUILY MacChl) DHTAIBIHS TEIUIOHOCHUTEIS Y HUCTOYHUKA
¥ IOTpeOuTENs JOHKHA!

1. HeT MpaBUJIBHBIX OTBETOB;

2. I3BMEHSTHCS MAaKCUMAJIBHO; +

3. UBMECHATHCS KAYECTBEHHO;

4. UBMEHSATHCSI COOTBETCTBEHHO TEIJIO(GU3NYECKUM 3aKOHAM;

8) B mpoiiecce mo1Boia ¥ OTBOJIA TEIJIOTHI JOJKHBI ObITh 00CCIICUCHBI:

1. MakcuMaJIbHBIC 3HaUYCHUS KOA(PhUIIMEHTa TeIUIO0TAaYH; +

2. MakCUMaJbHble 3HaYeHUs KO3(PPUILIMEeHTa TEeIIONEpeIayn;



3. MakcUMaJbHble 3HaYEHUs KOA(PPUIIMEHTA TETIIONPOBOJHOCTH;

4. MakcuMalbHbIE 3HaueHUs Kodddunrenta repmoaudpys3un.

9) TerIoHOCUTEIb JOJDKEH TIO3BOJISAITH IPOU3BOANTH JOCTABKY TEILUIOTHI:

1. HEeT MpaBUIILHBIX OTBETOB;

2. Ha BBICOKOM TeMIIEpaTypHOM YPOBHE;

3. Ha ONITHUMAJIBHOM TEMIIEPATyYPHOM YPOBHE;

4. Ha HEOOXOAMMOM TEMIIEPaTYPHOM ypOBHE. +

10) TenoHOCHTENb TOJKECH MO3BOJISATH:

1. perynupoBath ypoBEeHb JaBJICHUS;

2. peryjaupoBaTh YpOBEHb TEMIMEPATYpPhI; +

3. peryampoBarh pacxo;

4. perynupoBaTh apamMeTphl.

11) PabGouyce AaBieHHEe TCIUIOHOCUTEIS IO BO3MOYKHOCTHU JTOJKHO OBITh:

1. 61M3KO0 K U30BITOYHOMY;

2. 61M3KO K aguabaTHOMY;

3. 6m3Ko kK aTMochepHOMY; +

4. ONYM3KO K TEXHUYECKOMY JIaBJICHUIO B CUCTEME.

12) TerutoHOCHTENb TOJIKEH OBITh TEPMOCTONKHM, T.€.:

1. He pa3naraThcs pu paboOUYUX TeMIlepatypax; +

2. HET IPABUIIHHBIX OTBETOB;

3. He pasnaraTbCs MPU MaKCUMAaJIbHBIX TEMIIepaTypax;

4. He pazyaratbCsi IPU BHICOKUX TEMIIEpaTypax.

13) Tena0HOCHUTENb TOJKEH UMETh:

1. HU3KYIO arpecCUBHOCTD;

2. BBICOKYIO XUMHUUYECKYIO0 aKTUBHOCTH;

3. HU3KYI0 XUMUYECKYI0 aKTUBHOCTb; +

4. HU3KYIO CIIOCOOHOCTH K JTUCIIEPCUH.

14) TennmoHOCHUTEb JOJDKEH OBITh:

1. HeT MpaBUIILHBIX OTBETOB;

2. HCIIJIACTUYCH,;

3. HCTOKCHYEH; +

4. HETUTPOCKOIIHYEH.

15) HemoctaTkoM BOIBI SIBISIETCS OTPAaHUYCHHBIH BEPXHEH ypOBEHB
TeMIEpaTyphl:

1. mpu 0OBIYHO UCTIOJIB3YEMBIX Ha MPOU3BOACTBE JaBieHusx 10 120°C;

2. Tipy 0OBIYHO MCTIONB3YEMBIX Ha MPOU3BOJICTBE AaBieHuUsX 6omee 90°C;

3. Ipu 0OBIYHO UCIIOIB3YEMBIX Ha MPOU3BOJICTBE AaBieHUsX 10 150°C; +

4. mpu 0OBIYHO UCTIOB3YEMBIX Ha TPOU3BOICTBE AaBieHusx 10 140°C.

16) I'opsiuyto BOy TPAHCIOPTUPYIOT IO TPYOOIIPOBOIAM Ha PACCTOSHHUS:

1. mo 20 xm; +

2. 10 10 kMm;

3. HET MPaBUJILHBIX OTBETOB;

4. 1o 7 xm.

17) CumwxkeHue TeMIepaTypbl BOJbI B XOPOILIO TEIIOW30JUPOBAHHOM
TpyOOmnpoBoOIE:



1. ne mpesbimaet 1°C Ha 1 kM; +

2. ne npessbimaet 1K na 1 xm;

3. He npewimaet 1°C Ha 1 m;

4. e npespimaer 0,1°C Ha 1 k™.

18) BoasHoit map uMeer:

1. HeT mpaBUIIbHBIX OTBETOB;

2. CPaBHHUTEIIbHO HEBBICOKYIO BA3KOCTh M MPUEMIIEMYIO TIIIOTHOCTh; +

3. CPaBHUTEIIBHO HEBBICOKYIO BA3KOCTh M BBICOKYIO IJIOTHOCTH;

4. BBICOKYIO BSA3KOCTh M MPUEMIIEMYIO TIJIOTHOCTb.

19) AocomotHoMmy pnaBieHuio 0,2 MIla COOTBETCTBYeT TeMIeparypa
HACBIIIEHHOTO Mapa:

1. 120 °C; +

2.110 °C;

3. 109 °C;

4. 115 °C.

20) Ao6comotHomy pgaBieHuto 0,5 MIla cooTBeTCTBYyeT TeMIieparypa
HACBIIICHHOTO Tapa:

1. 154 °C;

2. 142 °C;

3.152 °C; +

4. HeT NpaBUJIbHBIX OTBETOB.

21) AoGcomotHomy pgaBieHuto 1 MIla cooTBeTcTByeT TemIieparypa
HACBIIIEHHOT 0 Napa:

1. 180 °C; +

2. 170 °C;

3. 182 °C;

4. 168 °C.

22) Jlns terutocHaOXeHHsI 000pYI0BaHUSI OOBIYHO WCIOJB3YIOT BOJSHOM
nap JaBiICHUEM:

1.0,3—0,8 MIla;

2.0,1—0,4 MIla;

3.0,3—0,4 MIla; +

4.0,2—0,6 MIla.

23) TpaHCTIOPTHPOBKY Mapa OCYIIECTBISIIOT, KaK PABHIIO, HA PACCTOSI HUS:

1. 1o 6 KMm;

2. HeT NMPaBUJIbHBIX OTBETOB;

3. 10 8 KM;

4. 10 5 xm. +

24) PekoMeHyeMble CKOPOCTH TPAHCIOPTHUPOBKH MEPErpeTOro BOJSHOTO
napa:

1.30—75 m/c; +

2. 30—65 wm/c;

3. HET MPaBUJIBHBIX OTBETOB;

4. 32—78 m/c.



25) PekoMeH1yeMble CKOPOCTH TPAHCIIOPTHUPOBKU HACHIIIIEHHOT'O BOJSHOTO

napa:
1. 30—60 Mm/c;
2.30—50 m/c; +
3. 40—50 m/c;

4. HeT TIPaBUJILHBIX OTBETOB.

26) TemiooOMEHHBIM anmapaToM (TEIUIOOOMEHHUKOM ) IIPUHSTO HAa3bIBaTh:

1. ycTpoiicTBO mjisi mepefayd TEeIUIOThl OT OJHOr0 TEIJIOHOCUTENS K
Apyromy; +

2. CUCTEMY JUIA TIepeJlauyd TeTIOThI OT OJTHOTO TEINIOHOCUTENS K IPYTromy;

3. peaxkTop A1 MPOU3BOJICTBA TETIIOBON SHEPTUH;

4. ycTpOWCTBO 1715 epeadyu TeIIOThl OT TEIJIOHOCUTENS K MOTPEOUTENIO.

27) 1y TeT1000MEHHUKOB HETPEPBIBHOTO JICHCTBHS IJIABHBIM SIBJISICTCS:

1. pexxuM NpeaBapuUTEILHOTO HAIPEBa;

2. CTaIlMOHAPHBINA PEKUM;

3. PEKUM OXJIaKICHHS;

4. yCTaHOBUBILHUWCS PEXKUM. +

28) Jlns TermoOOMEHHBIX anmnapaToB MEPUOIMYECKOTO JACUCTBUS OCHOBHBIM
SIBIISICTCSI:

1. HeT MpaBWIILHBIX OTBETOB;

2. HEyCTAaHOBUBIIIUNCA PEXUM; +

3. YCTaHOBUBIIUNCS PEXHM;

4. pexXuM 3arpy3KH ChIPbsI.

29) IMo npuHIMITy 1eHCTBHS TEIIIOOOMEHHBIC anmnapaThl ST Ha:

1. pa3znenuTenbHbIE U CMECUTENBHBIE.

2. TIOBEPXHOCTHBIEC U CeNapaluoOHHbIC.

3. IOBEpXHOCTHBIC Y BHYTPEHHETO TEIJI000MEHa;

4. TOBEpXHOCTHBIE U CMECUTENbHBIC. +

30) IToBepXHOCTHBIC TEILIOOOMEHHBIC aIapaThl MOAPA3ACIAIOT Ha:

1. pekynepaTuBHbIE U pEreHepaTUBHBIC; +

2. HET IPABUIIHHBIX OTBETOB;

3. peKyInepaTuBHbIE U pPETeHEpalMOHHBIC;

4. peupKyJIAIUOHHBIE U pPETCHEpPaTUBHEIE.

31) OOBIYHO pereHepaTUBHBIC TEIMJIOOOMEHHUKH  HCIOJIB3YIOT IS
KOMOUWHAIIUY TeTUIOHOCUTENECH:

1. ra3 — BoJa;

2.1a3 —ra3z; +

3. map — ras;

4. ra3 — HacCBIIIEHHBIN map.

32) Bonee ynoOHBIM BapUaHTOM JJISi CMECUTEIbHBIX TEINIOOOMEHHUKOB C
paszieneHrueM TeINIOHOCUTEIEH SIBISIETCS KOMOUHAIIUS:

1. ra3 — KoHEeHcAT;

2. IeperpeThiil nap — KUJIKOCTb;

3. HET IPABUIIBHBIX OTBETOB;

4, ra3 — XUOKOCTb. +



33) [IloBepXHOCTh TEMJIOOOMEHA OJHOM CEKIMU HCIOJb3YeMBIX B
MIPOMBITIUICHHOCTH CEKIIMOHHBIX TeTJIO00OMEHHUKOB COCTABIISCT:

1.0,75—10 m?;

2.0,75—30 m?; +

3.1,75—3,25 M

4. HeT TIPaBUJILHBIX OTBETOB.

34) K pa3psiay CeKIMOHHBIX OTHOCSATCS TEIUIOOOMEHHUKH THIIA:

1. «Tpy0Oa B KaHajey;

2. «TpyOKH B KOXKYXE»;

3. HET IPaBUWJIbHBIX OTBETOB;

4, «Tpyba B TpyOe». +

35) OOBYHO B TPOMBIIUICHHBIX KOXYXOTPYOHBIX TEIII0O0OOMEHHHKAX
UCIIOJIB3YIOT TPYOBI C BHYTPEHHUM JHAMETPOM:

1. He meHee 11 u He Gonee 38 MMm;

2. He menee 12 u He 6osee 38 Mm; +

3. He MeHee 12 u He Ootee 36 MM;

4. ue menee 10 u He 6omee 30 MM.

36) Bo3moxkHast JyiiHA TPYOHOTO MTydYKa B MPOMBIIIICHHBIX KOXYXOTPYOHBIX
TEII00OMEHHUKAX MOXKET COCTABJISITH:

1. HeT MpaBWIILHBIX OTBETOB;

2.0,9+8 Mm;

3.0,9+6 m; +

4.4-+6 m.

37) Bo3Mmo)kHast TOJIIIMHA CTCHOK TPYO B MPOMBIIIICHHBIX KOXYXOTPYOHBIX
TEIJI000OMEHHUKAX MOYKET COCTaBIISATh:

1. 0,5+2,5 mm; +

2.0,5+2,7 mm;

3. 0,3+2,5 Mm;

4.1,5+2,5 mm.

1. 38) TpyOHast focka npe/icTaBIseT COOOiA:

1. MeTanmMYecKkuii MPSIMOYTOIHHUK, B KOTOPOM UMEIOTCSI OTBEPCTHUS JIJIst TPYO
C DJIEMEHTaMH YTUIOTHEHUH;

2. HET IPABUWJIHHBIX OTBETOB;

3. METATMYECKUH JUCK, B KOTOPOM HMEIOTCS OTBEPCTHS IS MPOX0ja
TETUIOHOCUTETIS;

4. METAJNIMYECKUN AUCK, B KOTOPOM HMEIOTCS OTBEPCTHUS IS TPyO C
DJIEMEHTAMM YIUIOTHEHHM. +

39) IMoxorpeBarenu IIBMP BrlltyckaroTcs ¢ MJIOCKUMH JHHIAMHA Ha padouee
JIaBJICHUE!

1. 12 xrc/cm?;

2. 10 krc/cm?; +

3. 0,1 krc/em?;

4. 16 krc/cM?.

40) TTomorpeBatenu IIBMP BbIyCKarOTCS € SUTMITHYCCKUMH JTHHUIIAMH Ha
JaBJICHUE:



1. 18 krc/cm?;

2. HET IPABUJIHHBIX OTBETOB;

3. 16 krc/em?; +

4. 26 krc/cM?.

41) KoxyxoTpyOHbIe mapoBosHbIe mogorpeBatenu Tuma [IIIMP paborator ¢
JaBJICHUEM T1apa B KOPITyCe:

1. no 1,6 MIla; +

2. 10 2,6 Mlla;

3. 10 1,8 MIla;

4. HeT MpaBUJIbHBIX OTBETOB.

42) Ionorpesarenu [TTIMP pa3zpaboTaHbl B IBYX BapHaHTaX:

1. na pabouee naBnenue napa 1,4 u 0,9 Mlla;

2. HET IPaBUWJIbHBIX OTBETOB;

3. Ha pabodee maBnenue napa 1,5 u 3,7 Mlla;

4. Ha pabouee gaBnenue mapa 1,4 u 0,7 Mlla. +

43) bnoku u3 MOJ0rpeBaTeIIeH MOCTABISIOTCS C OTIOPHBIM KapKACOM:

1. ¢ qamametpamu kopirycoB Oosee 327 MM,

2. ¢ quamMeTpaMu KopirycoB 6omee 315 mwm;

3. ¢ InaMeTpamMu KopmycoB Oosiee 325 mm; +

4. ¢ nuameTpamu KopiycoB 0osiee 349 mm.

44) Anmapatbl coouparoTcs B 0J1I0KH 03 Kapkaca:

1. ¢ nuameTpamu KoprycoB MeHee 315 mwm;

2. HET IPABUWJIbHBIX OTBETOB;

3. ¢ AMameTpaMu KopiycoB MeHee 329 mwm;

4. ¢ TnaMeTpamu KopIrycoB MeHee 325 mm. +

45) Ilnomiamb MOBEPXHOCTH TEIUIOOOMEHA MOXKET OBITH OIpeaeiacHa U3
YpaBHEHUS TEIJIONCPEIaun:

1. Q=aFAt;
2. Q=kFAt; +
3. Q =kVAt;
4. Q=kFAzr.

46) OpHUEHTHPOBOYHOE 3HAUYCHUE KOA(D(UIIMEHTOB TEIJIOOTIA4M B YCIOBHSIX
BBIHYKICHHOTO JIBFDKEHUS BOJIBI B PEKYIIEPATOPE MOKET OBITh TOPSAKA:

1. HeT MpaBUIIbHBIX OTBETOB;

2. 4000—8000 B1/(M?K); +

3. 2000—8000 B1/(M?K);

4. 4000—6000 Bt/(m?K).

A7) JlaBneHue ¢ HUCHApUTENs BBIOMPACTCS TaKUM 00pa3oM, YTOOBI
o0ecreunBaTh:

1. HyKHYO TeMIlepaTypy NpoLecca;

2. HeT NMPaBUJIbHBIX OTBETOB;

3. HanboJiee HU3KYIO TEMIIEPATYPY KUIICHUS;

4. HY)KHYIO TeMIepaTypy KUMeHus. +



