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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
MPEANPUATAN, UCTIBITAHUN ¥ KOHTPOJISI KX TEIJIOTEXHOJIOTHUECKHUX MTapaMeTPOB;

— UW3y4YeHHEe Croco00B TMOBBIICHUS 3(P(OEKTUBHOCTH IPOCKTUPOBAHMS,
pacdeTa M SKCIUTyaTallid TEIIOMAacCOOOMEHHOTO O0OPYIOBaHUS MPEIIPHITHIA,
BBIPAa0OTKAa HABBIKOB Y CTYJICHTOB CaMOCTOSITCIIBHO (DOPMYJIHUPOBATh M PEIIaTh
3aJ1auu IIPOCKTUPOBAHHMSI u aHajn3a PEKUMOB SKCILTyaTaIuH
TEIJIOMCIIOIB3YIOMIETO 000Dy TI0BaHHUS.

— TIOATOTOBKAa CTYACHTOB K  JICATCILHOCTH B  COOTBETCTBUU C
KBaJIU(DMKAIIMOHHON XapaKTECPUCTUKOM OaKajaBpa 0 HaIlpaBJICHHIO, B TOM YHCJIC
dhopMUpOBaHHE YMCHHH IO BBISBJICHHIO HEOOXOJHMMBIX yYCOBEPIICHCTBOBAHUN M
pa3paboTke HOBBIX, Oosee 3(PPEeKTUBHBIX METOAOB pacueTa, MPOCKTUPOBAHUSA U
AKCILTyaTaluy TEMIOMacCOOOMEHHOTO 000PYAOBaHMS TPETTPUATHH.

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 NPEINPUATUN;

— 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
TEIJIOMAacCCOOOMEHHOTO  000pYZOBaHUS MPEANPUATUN, TPOUZBOAUTH IOUCK
ONTHUMM3ALUOHHOTO PELIEHUS C TOMOIIBIO BCEBO3MOXHBIX METOJIOB.

2. Mecto aucuuiuinabl B crpykrype OOII 6akanaBpuara
Hucuunnuna  «TermmomaccooOMeHHOE — O0OpyAOBaHHE — MPEIIPUSTHI

OTHOCHTCS K YHCTY MPo(hecCHOHANBHBIX yUeOHBIX AUCHIUIIINH BApUATUBHON YaCTH
0a30BOT0 IIMKJIa OCHOBHOM 00pa3oBaTesibHOM MpOorpaMMbl OakanaBpuara.



«TemnomaccooOMeHHOE

obopyioBaHue

HpCﬂHpHHTHﬁ)) B3aHMMOCBsA3aHa

JIOTUYECKA U COAEPIKATEIBbHO-METOJUYECKHA CO CIEAYIOIMMU AUCHUIUIMHAMHA U
npaktukamu OOIT:
B BapuaTuBHO# yacTu 6a30BOr0 IMKIIA:
— MlcTO4YHUKH U cucTeMbI TeriocHa0)eHus npeanpusatuii u XKKX;
— DHeprocOepeKeHHe B TEINIOIHEPTeTUKE U TETJIOTEXHUKE;
— CucteMbl OTOIJIEHUS, BEHTWISIUU U KOHAUIIMOHUPOBAHUS BO3/1yXa;
— KoTenbHble yCTaHOBKH U IaPOTE€HEPATOPHI;
— TeruioBbIe M aTOMHBIE JIEKTPOCTAHINY;
— TexXHOIOrn4YeCKne YJHEPTOHOCUTENN U SHEPTOCUCTEMBI IPEAITPUATHI.

3.

IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 TUCHHUILJINHE

(Moay.110), COOTHECEHHBIE C IVIAHUPYEMBbIMH pPe3yJbTATAMU OCBOCHMSA
00pa3oBaTeIbHOM NPOrPaAMMBbI

B pesynbrare
bopMHpYIOTCS  CIEAYIOIIUME KOMIIETEHIIMH U JOJIKHBI

OCBOCHUA

JUCHUITIIMHBI

(Mmonynst) 'y oOyyarommxcs
OBITh  JTOCTUTHYTBI

CIIEIyIOLIME PEe3yJIbTaThl OOyYEeHHsI Kak 3Tan (POPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMIIETEHIIUN:

B pesyabrare ocBOCHUA

o0pa3oBaTe/iLHOI
Kon pOrpaMmbi IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
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, TEXHOJIOTHYECKHUX MPOIECCOB
npeoOpazoBaHus, yMeThb:
TpaHCIOpTa U e OpraHu3oBBIBaTh METPOJIOTUYECKOE
HCIIOJIb30BAHUS TCTITIOTHI obecrievueHre TEXHOIOTHUECKUX
B TCIUIOTEXHUIECKUX 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 MeToBpl OCBOEHHS M JOBOJIKH
TEXHOJIOTHYECKUX MPOIECCOB
yMeTh:
e [IpoBOANTH OCBOCHHE U JOBOJAKY
TEXHOJIOTHYECKHUX MPOIIECCOB




BJIAETh:
e Metonamu npoBeAcHHs paboT 10
OCBOEHHIO U JIOBOJKE TEXHOJOIMYECKHUX
MIPOIIECCOB

4. CTpyKTYypa " coepKaHue TUCHUILTHHbI

OO6m1ast TPy 10€MKOCTh JUCIUIUIUHBI COCTABIIACT 4 3a4eTHBIX eAUHUIL, T.c. 144
aKaJleMUYECKHX 4acoB (M3 HUX 36 4acoB — JIEKIMH, 36 4acOB — MPAKTHUYECKUE
3aHITHS, 72 9aca — cCaMOCTOsTeIbHAs paboTa CTYICHTOB).

Crpyktypa u  coxepxkaHue  aucuuiuidHbl  «TemnomaccooOMeHHOE
o0opyZ0BaHUE TIPSANPUATHI» IO CpPOKaM H BHUAAM pPAOOTBI OTpPaXKeHBI B
[Tpunoxenun 1.

Coaep:xanue pa3iesoB TUCHUIIMHBI

CeabMoii cemecTp

Tema 1. Beenenue.

Tennonepenatone M TEIUIOUCHOJB3YIONIME YycTaHOBKU. Kitaccuduxarms
TEIUIOOOMEHHBIX  alnapaToB MO MPUHLUIY JEHCTBUS  (peKylepaTHUBHBIE,
pereHepaTuBHbIEC, CMECUTEIIBHBIE), 1o BULY B3aMMHOTO JBUKEHUS
TEIUIOHOCUTENEH (IPSMOTOYHBIE, MEPEKPECTHOIO TOKA, IPOTUBOTOYHBIE), IO
Ha3HAUYCHUIO. Amnmaparbl MEPUOJUYECKOTO M HENPEpPhIBHOTO  ACHCTBUSL.
Knaccudukanusa Termoncnonb3yonmX yCTAaHOBOK M0 Ha3HAYEHUIO: BbINApHbBIE U
KPUCTAJUIM3AMOHHbIE,  CYIIWJIbHBIE,  [EPETrOHHbIE,  PEKTU(UKATUOHHBIE,
aacopouuonnele.  TemmoHocutenu, WX  CBOWCTBA U XapaKTEPHUCTHKH,
OPUEHTHUPOBOYHBbIE  3HA4YEHHS  KO3(PPUUMEHTOB  TEIUIOOTHAa4Yu,  padbouune
TEMIIepaTypbl M JaBieHHs. PexoMeHJyemble CKOPOCTH JIBHJKEHHSI OCHOBHBIX
TEIUIOHOCUTENIEH B TEMJIOOOMEHHBIX anmnaparax.

Tema 2. TennooOMeHHOE 000pPYI0BAHNE MPOMBIILIEHHBIX NPeINPUATHI

XapakTepucTuka OTpaciield MPOMBIIUICHHOCTH KaK MOTPEOUTENeH TEeTIOTHI.
HarpeBanne BousiHpiM mapom. KonpeHncaroorBoguuku. HarpeBaHue TONMOYHBIMU
ra3amu M 3JEKTPUUECKUM TOKOM. OxJaxkIeHue U KoHAeHcauus PekynepaTuBHbIE
TEIJIOOOMEHHBIE  ammaparbl —  Kjaccudukamusi, 00JacTH  MPUMEHEHUS.
KoxyxoTtpyOuarsie TermmooOMeHHble anmapaTtsl (TOA). ANTopuT™M NpOBEACHUS
TEIUIOBOTO KOHCTPYKTOPCKOIO pacueTra KoxXyxoTpyouareix TOA. Meroauka
ruapaBiandeckoro pacuera TOA. OcCOOCHHOCTHM KOHCTPYKIIMM U pacyera
opocutenbibix TOA. TOA ¢ opeOpeHHbIMH TOBEPXHOCTSMH Harpesa.
[Tnactunuarsie TOA — BeIOOp U pacuet. OcobeHHOCTH pacyeTa cniupaibHbiX TOA.
3meeBukoBble U AManupoBaHHble TOA. brnounsie rpadgutoBsie TOA. TOA wu3
CTEKJIa ¥ KepaMHUCCKUX MaTepuaaoB. OcoOeHHOCTH pacuera cMecuTeabHbIX TOA.
PerenepatuBusie TOA. OOnacte mnpuMeHEHHs, OCOOCHHOCTH pacydeTa, THUIIbI
HACaJIOK M 3aChINIOK. PereHepaTuBHbIC BpalllalOIIMEcs MOI0rpeBaTeNn. Anmnaparsl
C KHUIIIMM CJOEM, C MaJalllUM CIOEM TBEPAOIO TEIUIOHOCUTENS. TemioBbie
TpyObl MW TEpMOCU(DOHBI: TPUHIUI JEUCTBUSI, TPEUMYIIECTBA M HEIOCTATKH,
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KOHCTPYKTHBHBIE WCTIOJTHCHU S, obsactu IIPUMEHEHUS. [Toxkazarenu
3 PEKTHBHOCTH  TEILIOMCIIOIL3YIOMIMX —amnmapaToB M yCTaHOBOK. (OCHOBBI
TEXHHUKO-3KOHOMHUYCCKON ONTUMH3AIIHS TEIUIOOOMESHHHUKOB.

Tema 3. CyminiibHbIE YCTAHOBKH

Hasnauenne u Buapl oOe3BokuBaHus. Kiaccudukaiys ¥ OCHOBHBIC THIIBI
cymiibHbIX ycTaHoBOK (CVY). CBolicTBa BI@XKHBIX MaTEpPHAIOB KaK OOBEKTOB
cymku. OO0mue cBeaenuss o mpouecce cymku. KonBekruBHbie CY — TUIBI U
oOnacTu npuMeHeHus: bapabaHHble CyIIMIKH — MPUHIUIT pabOThI, HACAJIKH, Y3JIbI
KpEIUICHHS, BCIIOMOTATENIbHbIE YCTPOWCTBA M amnmaparhl. PacnbUidTENbHbBIE
cymuiaku. Beibop cymminbHOro arenra. Metroanka BbIOOpa UCXOAHBIX JaHHBIX IS
pacyeTa KOHBEKTUBHBIX CY. CTaTHuecKuil pacueT CyIUIKU rpadoaHaTuTHYECKUM
meronoM. OcobenHoctu pacdyeta CY aHanuTH4ecKuM MeTojioM. CTaTH4ecKui
pacuer CY Ha TomouHbIX razax. OmnpejaelieHHME TradapuTOB CYHIMIBHBIX Kamep
0apabanupix CVY. PacueT u BHIOOp CYIIMIIOK ¢ KUISIIUM clioeM. [IpoekTupoBanue
U BBIOOp BCIOMOTaTEIbHBIX YCTpOMCTB M oOopynoBanus CY. IlepcrieKTuBb
Pa3BUTHUS CYLIUILHON TEXHUKH.

Tema 4. OnpecHurTe/lbHbIe, BbIIAPHbIE M KPHUCTALIU3ALMOHHbIE
YCTAHOBKH

duznueckre OCHOBBI IIpolecca BolmapuBaHus. (CBOMCTBa pacTBOPOB.
OOnacTh NpHUMEHEHHUs BbIIApHBIX YycTaHOBOK (BY), wux knaccudukanus,
TEIUIOTEXHOJIOTMYECKUE CXEMbl M KOHCTPYKIIMOHHBIE OCOOCHHOCTH. McxoaHble
JaHHbIe I TpoekThpoBanus BY. Marepuanbsubiii 6ananc u koMmroHoBka BY.
Pacrionaraemasi ¥ moje3Has pa3HOCTU TEMIIEpPATyp, PACIPENEIICHHE IO0JE3HON
pPa3HOCTH TeMIepaTryp no cryneHsM. PU3NKO-XMMHUYECKas, TUAPOCTaTUYECKas U
rupaBiandeckas (TUIpoJUMHAMUYECKas) TeMIlepaTypHbIe Jenpeccuu. TerioBon
pacuer BY u ocCHOBHbIX ee 35ieMeHTOB. PacueT u BBIOOp BCIIOMOTraTeIbHBIX
yctpoiicte BY. Anuabatusie BY. BY ¢ morpyxHbIMU ropeiakamu. AJITOPUTM
pacueta MBY na OBM. OCHOBBI ONTHMH3ALMM DHEPrOMCIIONB30BAaHUSA B
BBINIAPHBIX YCTaHOBKAX.

Tema 5. IleperonHbie U peKTH(PUKALMOHHBIC YCTAHOBKH

OOmue cBeneHUs O TMeperoHke M pektudukanuu. DUIUKO-XMMHUYECKHE
cBoicTBa OMHapHBIX cMeceil. OCOOEHHOCTH MPOLECCOB KUIIEHUSI U KOHJIEHCAI[UU
OouHapHbIX cMecel. O0acTh TpUMEHEHUST peKTU(PUKAIIMOHHBIX yCTaHOBOK (PY) u
OCOOCHHOCTH HCIIONb30BaHMs. CXeMbl OpraHM3alld KOHTakTa (a3, KpersieHue
KOHTaKTHBIX YCTPONCTB. XapaKTepUCTUKA U OCOOCHHOCTH TapEJIOYHBIX YCTPOMCTB
PY. Teopernueckue monoxeHuss pacdeta PY. Marepuanbabie OanaHCHI
VYpaBHeHus padouux nuHui. drerMoBoe YUCIO U €ro ONTHUMaIbHOE 3HAYCHUE.
Pexktudukamnus a3zeoTponoB, OCOOCHHOCTH M  METOAUKUA  OCYLIECTBIICHHUS.
[IpyHuunuaneHas TtermoBas cxema PY. OCHOBHOE M BCHOMOTrarTelbHOE
obopynoBanue PY. Ileperonka c BoasiHbIM mapom. [Ipolieccbl B MEperoHHbIX U
PEKTU(PUKALMOHHBIX YCTaHOBKaX M MX HM300paxkeHue Ha (pa3oBoil Auarpamme u
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quarpaMMe paBHOBECHsl il OWHapHBIX cMeceld. IleperoHHble yCTaHOBKW:
MPUHITUTI paObOTHI U OCHOBHI pacyeTa. Hacagku — THIIBI, XapaKTEepUCTHKA, 00J1aCTH
npuMeHeHuss. OpocuTenu, KarieyJIoBUTeTU (OTOOWHWKN), BHYTPCHHHUE OIOPHBIE
KOHCTpYKIuu. OcoOeHHOCTH palboThl jAeduierMatopa M pereHepaTropa TEIIOTHI
KyOOBOM >KHJKOCTA. MeEToapl pacdera dYuciaa Teoperhdeckux tapeiaok. KITJ]
TapeJoK W OMNpeleNICHHE JeUCTBUTENBLHOrO uucia Tapenok PY. Onpenenenue
OCHOBHBIX Pa3MEpPOB PEKTU(PUKANMOHHON KOJOHHBI. TersoBbie OalaHCHI
TEIJIOOOMEHHBIX —amMaparoB pPEeKTUPUKANIUOHHON ycTaHoBKkU. OrnpejaeneHue
pacxoJIoB TPEIOIIET0 Tapa M OXJAKIAIOWEH BOJbl. AJITOPUTM pacuera u
ONTUMM3AIMU PEKTUPUKALMOHHON ycTaHOBKM Ha OBM. DHeprocOepexeHue B
PEKTU(PUKAIMOHHBIX YCTAaHOBKAX.

Tema 6. BcenomorarenbHoe 000pyd0BaHMe TeMJIOUCHOJb3YIOIINX
ycTaHoBOK. [10100p 0CHOBHOIO U BCIIOMOTraTeJIbHOT0 000PYy/10BAHMS

OcHOBHBIE BHABl W Ha3HAYEHHWE BCIOMOTATEILHOTO O0OpPYIOBaHMUS.
OunbTpel. CenapaTopsl. HazHaueHHME W OCHOBHBIEC BH/IBI KOHJACHCATOOTBOIYMKOB,
npuHUun aenctBus. O0opyaoBaHKe JJIsi IEPEMEICHUS] Ta30B M KUJKOCTEH, €ro
BUJIBl U XapaKTEPUCTUKU. BbIOOp BcmomorarenbHOro o0opynoBaHus. OCHOBBI
nogdbopa W pacuera CTaHAAPTHOrO OOOpyJOoBaHUs. [JIaBHBIE TPOU3BOIUTENN
TersioMaccooomMeHHoro obopynoBanus B Poccun u 3a pyoesxxom. ITopsimok BeiOopa
o0opynoBaHusi W3 KarajgoroB. [loBepouHbIl pacueT TErIoOMacCcOOOMEHHOTO
00opyT0BaHUS.

5. O6pa3oBaresibHbIE TEXHOJIOTHU

MeTtoauka TIPETIOIaBAHHSI JUCTIATLTAHBI «TemnoMaccooOMeHHOE
00OpyIOBaHUE TPCINPUIATAN» W peau3alis KOMIIETESHTHOCTHOTO TIOIXOJa B
U3JIOKEHUW W BOCHPHSTHHA MaTepuaja MpeaycMaTpUBAaeT HCIOJIb30BaHUC
CIICIYIOIIUX AaKTHBHBIX W WHTCPAKTUBHBIX (HOPM TIPOBEICHUS TPYIIIOBBIX,
WHIMBUIyaJIbHBIX, ayIUTOPHBIX 3aHATHI B COUYCTAHUH C BHEAYAMTOPHOH pabOTOM
C meaplo  (GOPMHUPOBAHHMS W  Pa3BUTHSI  NMPOPECCHOHAIBHBIX  HABBIKOB
oOyyJaromuxcsi:

— MOATOTOBKA K BBITIOJTHCHHIO MPAKTUYCCKUX PabOT B ayTUTOPHUSIX By3a M Ha
MOIIHOCTSX HPEANPUITHNH-TIAPTHEPOB;

— MOATOTOBKA, MPEJCTABICHNE B 00CYKICHHE NPE3CHTANNA Ha CEMUHAPCKUX
3aHATHSX;

— OpraHu3aiys W IMPOBEACHUE TEKYIIEro KOHTPOJIS 3HAHUH CTYICHTOB B
dbopme G1aHKOBOTO TecTUpOBaHMs online.mospolytech.ru;

— TIPOBEJICHUE MACTEP-KJIACCOB AKCIEPTOB M CIICIUAIMCTOB IO METOJaM
COBPEMEHHOTO  TIPOCKTHUPOBAaHUS  TEIJIOMAaCCOOOMEHHOTO  O0OpYIOBaHUS
NPEINPHUITHHA, a Takke 3PPEKTUBHBIX METOJIOB 3KCIUTyaTalluyd MPOMBIIIJICHHOTO
TETUTOUCIIONB3YIOMIET0000PY TOBAHUSI.



VY nenbHbIN BeC 3aHIATUH, TPOBOJIMMBIX B MHTEPAKTUBHBIX (hopMax, orpeiesieH
TJIABHOW TIEJIhI0  00pa30BaTEIBLHOW MPOTrpaMMbl, OCOOECHHOCTHIO KOHTHHTEHTA
oOyJarommxcst ©W  COAepKaHWeM  AUCIUIUIMHBI  «TermomaccooOMeHHOe
o0opyoBaHHE MPEANPUIATHH» H B IIEJIOM IO JUCHUINIMHE cocTaBisgeTr 50%
ayAUTOPHBIX 3aHATHN.  3aHATHS MOpaKTHYECKoro Tuma coctaBisitoT 50% ot
o0bemMa ayAUTOPHBIX 3aHITHH.

6. OnleHoOYHBIE CpPeACTBA JJIS1 TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH,
MPOMEKYTOUYHOI aTTeCTAMHU 10 HTOTaM OCBOEHHUSI TUCIIUIIJIMHBI H YU4eOHO-
MeTOAMYECKOoe 00ecneueHne CaMOCTOsITeIbHOI padoThI CTYI€eHTOB

B mnpouecce 00yueHHs HUCHOIB3YIOTCS CIEAYIOIIME OLEHOYHBbIE (POPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLEHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIS
YCIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTALIUI:

- TIOITOTOBKA M BBICTYIUIEHUE HA CEMUHAPCKOM 3aHATUM C MPE3CHTALHUEH U
oOcyxnennem Ha TeMy «TemiomaccooOMeHHOE O0OpyJOBaHUE MPEITPUATHI
(MHAUBUTYaTIBHO JJISI KAXKJI0TO 00YUaroIIerocs);

- TECTUPOBAHUE.

OueHoYHbIE CpEACTBAa TEKYLIEro KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOIPOCHI U 3a7aHus B popMe OJIaHKOBOTO M (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, AJI1 KOHTPOJISI OCBOEHUS OOYYAIOIIMMUCS Pa3JesioB TUCIUILINHBL,
3aIATa OTYETOB IO MPAKTUYECKUM 3aJaHUSM.

OOpa3supl TECTOBBIX 3aJaHMM, 3aJaHUN PACUYETHBIX PabOT, KOHTPOJIbHBIX
BOIIPOCOB M 3aJlaHUi Ui IPOBEJAEHUS TEKYIIEro KOHTPOJIsS, IPUBEIACHBI B
MPUIIOKEHUH 2.

6.1. ®oH/ OLICHOYHBIX CPEACTB IJIS NPOBEACHUS MPOMEKYTOYHOH ATTECTALNH
00y4aIuxXcs no JUCUHUIINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS B
npouecce 0CBOeHHs 00pa3oBaTe/JbLHOM NPOrPaMMBblI.
B pe3yJabTate 0CBOCHHMS IUCHUIIMHBI (MOAYJIs1) opMUPYIOTCH CJIeaYyIOLIHe

KOMIIETEeHIIMH
Kon B pesyabTare ocBoeHus1 00pa3oBaTEJbLHOM IPOrPaMMbl 00y4aroHiics
KOMIIeTeHIIUH J0JIZKEeH 00J1a1aTh
OIIK-3 CIOCOOEH JIEMOHCTPUPOBATH MPUMEHEHNE OCHOBHBIX CIIOCOOOB MOJTy4YEHHUS,
npeoOpa3oBaHusi,  TpaHCIOpPTa W HCIOJB30BaHMS  TEMJIOTHl B

TCINIOTCXHUYCCKUX YCTAHOBKAaX U CUCTEMAX

I1K-4 CnocobHOCTP K pa3paboTKe  MEpONpHUSATHH MO  DHEPro- W
pecypcocoepexenuto Ha O]




B npouecce ocBoeHust 00pazoBaTeNbHON MPOTrPaMMBbl JaHHBIE KOMIIETEHIINH,
B TOM YHCJIE€ HX OTIEIbHbIE KOMIOHEHTHI, (HOPMUPYIOTCS TMOATAIHO B XOJE
OCBOEHUSI O0YyYaIOMMMUCS AUCHMUIUINH (MOAYJei), MPaKTHK B COOTBETCTBUU C
y4eOHBIM TJIAHOM U KaJICHJIApHBIM TpaduKkoM y4eOHOTO mpoliecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMHpyeMBIX 10 HTOTaM OCBOCHMS IMCHHUILIHHBI (MO1YJIs1), ONMUCAHUE KA
OLICHMBAHUS

[TokazarenemM OIlEHMBAaHUS KOMIICTCHIIMA Ha pa3jMYHBIX »JTamax uX
dbopMUpOBaHUS  SBISETCS  JOCTIDKEHHE  OOYYAIONIMMHCS  IJIAHUPYEMBIX
pe3yJIbTaTOB OOYYEHUS 110 JUCHUTIINHE (MOYIIIO).

OIIK-3 — crnocobeH JACMOHCTPUPOBATL IHPHUMCHCHHC OCHOBHBIX crmoco0oB MMOJIy4YCHMU,
Hp€06pa3OBaHI/IH, TPAHCIIOPTAa W HUCHOJIB30BaHUA TCIIOTHI B TCINIOTCXHHUYCCKUX YCTAHOBKAX M
CHUCTCMax

Kpurepumn oneHuBaHus
Onenka
Onenka
«X0poLIo» Ounenka
Ouenka «yHAOBJIETBOPUT
(3auTeHo) «OTJIHYHOY
«Hey/10BJIETBOPHUTEJI eJILHO0»
IMoka3arens 18071 (3a4TeHo) Wi
bHO» (He 32UYTEHO0) (3a4TeHo) uian .
. NOBBIIIEHHDI BBICOKHI
WIH OTCYTCTBHE HU3KOH o
il ypoBeHb YPOBEHb
chopmMupoBaHHOCTH YPOBEHb
OCBOEHHSI OCBOEHHS
KOMIIETEHII MU OCBOEHHUS
KOMIIETEHIIM | KOMIETEHIHH
KOMIIETEeHIIUH u
3HATh: OO0yyaromuiics OO0yyaromuiics OO6yuvarommiicss | OOyuaronuiics
OcCHOBHBIE JIEMOHCTPHPYET TOJIHOE | IEMOHCTPHPYET JIEMOHCTPHPYE | JIEMOHCTPHPYET
METOIBI OTCYTCTBHE HITH HETIOJIHOE T YaCTUYHOE [IOJIHOE
OpraHM3aLuHu HEJIOCTATOYHOE COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
MeTponormgecko | COOTBETCTBHE } CIIe Ty IOmIHX CIIe Ty IOmIHX cateyionx
CIENYIOINX 3HAHUM: 3HAHUMN: 3HAHUMN: 3HAHUMN:
ro obecreueHus Ayiom
OCHOBHBIE METOJIBI OCHOBHEBIE OCHOBHEBIE OcHOBHEIE
TEXHOJIOTUUECKU
TaHU3aIiU METObI METOIBI METOIBI
X IIPOLIECCOB op 3an CTOA CTOA CToA
METPOJIOTUYECKOTO OpraHu3aIu OpraHu3aly | OpraHu3aluu
o0ecrieyeHus METPOJIOTUYECK | METPOJIOTMYE | METPOJIOTUUYECK
TEXHOJIOTMYECKUX oro CKOT'O oro
MIPOLECCOB oOecrieueHns oOecrieueHnst | obecrieueHus
TEXHOJIOTHYECK | TEXHOJIOTHYEC | TEXHOJIOTHUECK
HX IPOLECCOB. KHX HX IIPOLECCOB,
Homyckatorest HPOLIECCOB, HO | CBOOOIHO
3HAYUTCIBbHBIC JOIMyCKarTCs onepupyeT
OIIMOKH, HEe3HA4YUTEIbH | NIpHoOpe-
MIPOABIIACTCA IS OHJI/I6KI/I, TCHHBIMU
HEAOCTATOYHOCTDH HETOYHOCTHU, 3HAHUAMMU.




3HAHUM, 110 PSAAY
nokasaTelei,
oOyJaronuics
WCIBITHIBAET
3HAYUTEIbHBIC
3aTpyAHEHUS TIpU
OTIepUPOBAHUHU
3HAHUSAMU TPU UX
MepeHoce Ha
HOBBIE CUTYaIIUH.

3aTpyTHEHHS
pH
AHATUTHYECKU
X OTEepaIusix.

yMeTh:
Opranu3oBbIBaT
b
METPOJIOTHYECKO
e obecrieueHue
TEXHOJOTHYCCKH
X MPOIIECCOB TPH
UCIIOJIb30BaHUH
TUTIOBBIX
METOJIOB
KOHTPOJIS
PEXKHMOB
paboThI
TEXHOJIOTUIECKO
ro
00opyIoBaHUs

OO0yyarommuiicst He
yMEET WJIH B
HEJIOCTaTOYHOMN
CTENCHU yMEeT
OpraHU30BbIBaTh
METPOJIOTUYECKOE
obecrieueHue
TEXHOJOTHYECKUX
MPOLECCOB MPHU
HCIIOJIb30BAaHUM
TUIIOBBIX METOJ0B
KOHTPOJISI PEKUMOB
paboTsl
TEXHOJOTUYECKOTO
00opyI0BaHUs

OOyuarommuiics
JEeMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CIICAYIOIINX
YMEHHUM:
Opranu3oBbIBaT
b
METPOJIOTUYECK
oe obecrieueHue
TEXHOJIOTUYECK
HX IPOLIECCOB
npu
HCTIOJIb30BaHUU
TUIIOBBIX
METOHOB
KOHTPOJIA
PEXKUMOB
paboThl
TEXHOJIOTHYECKO
ro
o0opyt0BaHUs.
HomyckaroTcs
3HAYHUTEIIbHBIC
OIHOKH,
MIPOSIBIISICTCS
HEI0CTaTOYHOCTh
YMEHUH, 10 pAAy
nokasaTeJiei,
oOyJarouiics
WCTIBITHIBAET
3HAYUTEJIbHBIC
3aTpyAHEHHS IpU
OTIEPUPOBAHHH
YMEHUSIMH TIPU
UX MepeHoce Ha
HOBBIE CUTYAIHH.

OO0yuarommuiics
JIEMOHCTPHPYE
T YaCTUYHOE
COOTBETCTBHE
CIEIYIOIIHNX
YMEHUI:
Opranu3oBbIB
aTh
METPOJIOTHYE
CKOE
obecrieueHue
TEXHOJIOTHYEC
KHX
MIPOILIECCOB
npu
WCIIOJIb30BaH
WU TUITOBBIX
METO/IOB
KOHTPOJIA
PEKUMOB
paboThI
TEXHOJIOTHYEC
KOT0
o0opyioBaHU
1. YMeHus
OCBOCHBI, HO
JIOTTY CKAFOTCSI
HE3HAYUTCIbH
b€ OIIHOKH,
HETOYHOCTH,
3aTpyAHECHHS
TIpH
AHAJIUTHYCCKU
X OHepaIHsX,
nepeHoce
YMEHUH Ha
HOBBIC,
HECTaH/IapTHBI
€ CHTYAIIHH.

OO0yyarormiics
JIEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHE
CIEYIOMINX
YMEHHUN:
OpranuzoBbIBatT
b
METPOJIOTHYECK
o€ obecrieueHne
TEXHOJIOTHYECK
HX IIPOLIECCOB
npu
HUCTIOJIb30BAHUHU
TUITOBBIX
METOH0B
KOHTPOJA
pPEXKUMOB
paboThl
TEXHOJIOTHYECKO
ro
0o0opyTI0BaHUS.
CBo0ogHO
orepupyeT
nproOpeTEHHBIMH
YMCHUSAMH,
MIPUMEHSIET UX B
CUTYyaIHIX
TOBBIIIEHHOM
CJIO)KHOCTH.




BJIA/IETh:
MetogamMu
OpTraHu3aIuu
METPOJIOTHYECKO
ro ooecrneyeHus
TEXHOJOTHYECKH
X TMPOIIECCOB TIPH
UCIOJIb30BaHUU
TUIIOBBIX
METOJIOB
KOHTPOJIS
PEKUMOB
paboThI
TEXHOJIOTUIECKO
ro
00opyI0oBaHUs

OO0yuaromuiics He
BJIaJIceT WK B
HEJIOCTaTOYHOMN
CTETICHH BIaJieeT
METOAaMH
OpraHu3auu
METPOJIOTHYECKOTO
obecrieueHus
TEXHOJIOTHYECKUX
MIPOLECCOB MPHU
HCTIOJIb30BaHUU
TUIIOBBIX METO0B
KOHTPOJISL PEKUMOB
paboThI
TEXHOJIOTHYECKOTO
00opy1I0BaHUs

OO0yJarommiics
BIIaJIeeT
METOJIaMH
OpraHu3aluu
METPOJIOTHYECK
oro
obecrniedeHus
TEXHOJIOTHUYECK
HX TIPOLIECCOB
npu
WCIIO0JIb30BaHUU
TUMOBBIX
METO/IOB
KOHTPOJIA
PEXKUMOB
paboThl
TEXHOJIOTHYECKO
ro
000pyI0BaHUS B
HETIOJTHOM
o0BeMe,

JIOTTY CKAFOTCSI
3HAYUTEIIbHBIC
OIHOKH,
MMPOABIIACTCA
HEIOCTATOYHOCTh
BIIaJICHUSI
HaBbIKaMH I10
pany
moKasaTeJeH,
OO0yuaromuiics
HUCIIBIThIBACT
3HAYUTEIIbHBIE
3aTpyIHEHHS IPH
MIPUMCHCHNHU
HaBBIKOB B HOBBIX
CHUTYaIHsIX.

OO0yJarommiics
HaCTUYHO
BJIaJIeeT
METO/IaMH
OpraHu3aIuu
METPOJIOTHYE
CKOT'O
obecrieueHus
TEXHOJIOTHYEC
KHX
MIPOIIECCOB
npu
HCTIOJIb30BaH
WU TUTIOBBIX
METOJIOB
KOHTPOJIS
PEXKUMOB
paboThI
TEXHOJIOTHYIEC
KOT'O
o0opyi0BaHU
s, HaBBIKA
OCBOEHBI, HO
JIOITYCKatOTCsI
HCE3HAYUTCIIbH
b€ OIIHOKH,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHAJIUTUYCCKHU
X OoIrepanusix,
epeHOoCce
YMEHUH Ha
HOBBIC,
HCECTAHAAapTHBI
€ CUTyaluu.

OO0yuaroruiics B
ITOJTHOM 00BbeMe
BIagEeeT
METOJIaMH
OpraHu3aluu
METPOJIOTHYECK
oro
obecrnieueHUs
TEXHOJIOTHYECK
HX MIPOIIECCOB
npu
HCITOJIb30BaHUH
THIIOBBIX
METOJIOB
KOHTPOJIA
PEKUMOB
paboThI
TEXHOJIOTHYECKO
ro
o0opynoBaHus,
CBOOOIHO
NIPUMEHAET
MOJTyYCHHBIE
HAaBBIKH B
CI/ITyaHI/IHX
MTOBBIIICHHOM
CII0XHOCTH.

IK-4 - CiocoOHOCTH K pa3paboTKe MEPOIPHUATHIA 110 SHEPTo- U pecypcocoepexenuto Ha OI1/]

3HATh:
MeTtoabl
OCBOECHHS U
JOBOJKHU
TEXHOJOTHYECKH
X IIPOLIECCOB

OO0yuarommuiics

ACMOHCTPUPYET ITOJHOC

OTCYTCTBI/IC NN
HEI0CTATOYHOE
COOTBETCTBUE
CIEAYIOIIUX 3HAHUN:

METOJABI OCBOCHHUA U

JOBOJKH
TCXHOJIOTHYCCKHUX
mponeccoB

OO0yuaromuiics
JEMOHCTPUPYET
HETIOJHOE
COOTBETCTBHE
CIICAYIOIINX
3HaHWH: METOJbI
OCBOCHUS U
JIOBOJIKH
TEXHOJIOTHYECKH
X TIPOLIECCOB.
Homyckarotcst
3HAYUTEILHEIC
OIINOKH,
MIPOSIBIISETCS

OO0yuarommuiic
i
JIEMOHCTPHPYE
T 4aCTUYHOE
COOTBETCTBUE
CIIeTYFOIIUX
3HAHUU:
METOBI
OCBOEHHUSA U
JTOBOJKH
TEXHOJIOTHYE
CKHX
MIPOIIECCOB,
HO

OO0yuarommiics
JIEMOHCTPUPYET
MTOJTHOE
COOTBETCTBUE
CIIEYIOIINX
3HaHWUH: METObI
OCBOCHHUS U
JIOBOJIKH
TEXHOJIOTMYECKU
X TIPOLIECCOB,
¢cBOOOHO
oTepupyeT
npuoOpeTEHHBIMH
3HAHUSAMH.
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HEJ0CTAaTOYHOCTh
3HAHUM, 110 PAAY
nokasaTeliei,
oOyJaroruiics
WCITBITHIBAET
3HAUYUTETHHBIE
3aTpyAHEHUS TIpU
OTIEPUPOBAHUH
3HAHUSMU TPU UX
MepeHoce Ha
HOBBIE CUTYaIHH.

JIOITYCKAIOTCS
HE3HAYUTEIbH
bI€ OILIUOKH,
HETOYHOCTH,
3aTpyAHCHUSI
npu
aHAJTUTHYECCKU
X OIEPALIUX.

yMeThb: OO0yyaromuiicst He OOyuaromuiics OOyuaromuiic | OOy4aromuics
[TpoBOAMTH yMeeT WU B JEMOHCTPUPYET s JIEMOHCTPHUPYET
OCBOCHHE U HEJ0CTATOYHOM HETIOITHOE JEMOHCTPHPYE | IMOJIHOE
JOBOIKY CTCTICHH yMEET COOTBETCTBHE T YaCTHYHOE COOTBETCTBHE
TexHoMornuecky | TPOBOIUTE OCBOGHHE | CIIEIYHOLINX COOTBETCTBHE | CIEIYIOIINX
X IPOIECCOB ¥ JIOBOJIKY YMEHHUM: CIIE/LYIOIINX YMEHHUU:
TEXHOJOTHYECKHUX NPOBOJUTH YMCHHU. [POBOJUTH
IIPOLIECCOB OCBOCHHUE U MIpOBOAXTD OCBOCHHUE U
JOBOJKY OCBOCHHC U JOBOJKY
TEXHOJIOTUYECKH | TOBOJIKY TEXHOJIOTHYECKHU
X MPOLIECCOB. TEXHOJIOTHYE | X MPOLIECCOB.
JormyckatoTest CKHUX CBob6oaHO
3HAUYUTEIIbHbIE IIPOLIECCOB. Onepupyer
OIIIHOKH, VMEeHUs MPHOOPETCHHBIMU
MPOSIBIISCTCS OCBOEHBI, HO YMCHUSMH,
HEJIOCTATOYHOCTh | JIONMyCKAKTCA | MPHMEHSET UX B
YMCHHﬁ, 110 pAny HE3HAUYUTECIbH CUTyaluiax
IIOKa3aTeleH, bl OIIHOKH, MOBBILICHHON
o0y4aromuiics HETOYHOCTH, | CJIOKHOCTH.
HCIBITBIBAET 3aTpyAHCHUS
3HA4YUTECIbHBIC pu
3aTpyAHCHUA IIPU | aHAJIMTUYECKU
OTIEPUPOBAHUH X OTeparmsx,
YMCHHAMHU IIPU UX IIepeHoce
IIEPEHOCE Ha YMEHHMH Ha
HOBBIC CUTYallUH. | HOBBIE,
HECTAaHIapTHBI
€ CUTYaIUH.
BJIA/IeTh: OO0yuatomuiicst He O6yuaromuiicst O6yuaromuiic | OOy4arommiics B
Metogamu BIIAJZIEET WIIH B BJIaJIEET S YaCTUYIHO ITOJIHOM 00BEME
MPOBEICHUS HEZI0CTATOYHON METOJaMH BIIaJIeeT BIIaJIEET
paboT o CTCTICHH BJIa/IeeT MIPOBEICHUS METOaMH METOIaMH
OCBOCHHUIO U METOAaMU pa60T o MNpOBEACHUS NpOBEACHUA
JIOBOJIKE NPOBECHUSL pabOT IO | oCcBOECHHIO U pabot 1o paborT 1o
TexHojornyecky | OCBOCHUIO U NIOBOAKE | noojke OCBOEHHUIO I | OCBOEHHUIO U
X MPOIIECCOB TEXHOJIOTMYECKUX TEXHOJOTMYECKHU | JOBOJKE TOBOJIKE
IpoueccoB X TIPOLIECCOB B TEXHOJIOTUYE | TEXHOJOIHYECKU
HEITOJIHOM CKHMX X TIPOLIECCOB,
00BeEME, IPOLIECCOB, CBOOOIHO
J0IyCKarTCA HaBbIKU MIPUMCHACT
3HAYNTCIIbHBIC OCBO€HBI, HO IMOJTY4YCHHBIC
OLINOKH, HaBBIKH B
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MIPOSIBIISICTCSI JIOITYyCKAIOTCSl | CHUTYAIHSIX
HEJIOCTATOYHOCTh | HE3HAYHTENIbH | TIOBBIIICHHOM
BIIAJICHUSI bI€ OIINOKH, CIIOYKHOCTH.
HaBBIKAMH 110 HETOYHOCTH,

pany 3aTpyAHCHUSI

[IOKA3aTEIEH, pu

OOyuarommuiics AHATUTUICCKH

WCTIBITHIBACT X OTeparusXx,

3HAYUTEIIbHBIC nepeHoce

3aTpyJHEHHS NIPH | YMCHUIT Ha

MPUMEHEHUU HOBEIE,

HABBIKOB B HOBBIX | HECTaHIAPTHEI

CHUTYaIHsX. € CUTYyaluH.

[[Ixanbl OLIEHWBAaHUSI PE3YJHTATOB MPOMEXKYTOUHOM aTTeCTalldd U UX
ONHCaHUE:

dopmMa NIPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTouHas arrectanus oO0ydaromuxcsi B popme sK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBIIIOJIHEHHUS BCEX BUJOB yueOHOU paldOThI, MPEAyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JAaHHOM JMCHMIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3yJIbTaThl TEKYLIErO0 KOHTPOJISI YCIEBAEMOCTH B TedueHue cemectpa. OleHka
CTEMCHU JOCTUXKEHUS OOYUYaAIOUIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHUSI IO
JUCHUIUIMHE (MOJIYII0) MPOBOAMUTCS TMpenojaBaTesieM, BEAYLIUM 3aHATHUS IO
JUCUMIUIMHE  (MOIYJII0)  METOAOM  JKChepTHOM  omeHku. [lo  wuroram
MPOMEXKYTOUYHON aTTECTAlMU MO JUCHUIUIMHE (MOIYJI0) BBICTABISETCA OLICHKA
«OTIIUYHOY, «XOPOIIIOY, «YJIOBJIETBOPUTEIBHOY WJTU «HEYIOBJICTBOPUTEIIHHO.

K  npomexyTouHoll  arrecTaliid  JOMYCKAIOTCS  TOJIBKO  CTYJEHTHI,
BBITIOJTHUBIIIME BCE BHUJBI Y4eOHOU paboThl, NPEAYCMOTpPEHHbIC paboueit
nporpammoit  mo  aucuuiuinHe  «TemmomaccooOMeHHOe — 000pylIOBaHUE
MPEeANnpUATH» (MPOLUTH MPOMEKYTOUHBIH KOHTPOJIb, BBIMOJIHIIM BECh 00BEM
3aIaHUI Ha CEMHMHApPCKUX 3aHATHSX, BBICTYNWIN C JOKJIAJOM HAa CEMHHApCKOM
3aHSITHH )

HIxaJja oneHUBaAHUA Onucanne

BoinonHensl Bce BHIBI  yueOHOW paboOThl, NPEIyCMOTPEHHBIE
yueOHbIM MIaHoOM. CTYJEeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MpPUBEJCHHBIM B TalOJHMIIax TIOKa3aTesei,
ONepupyeT MNPHOOPETEHHBIMU 3HAHUAMH, YMEHUSMH, HaBBIKAMH,
IIPUMEHSAECT UX B CHUTyalUsX IOBBIIICHHOW CIIOXKHOCTH. IIpu sTOM
MOTYT OBITh JIONMYIIEHBl HE3HAUYUTENbHbIE OIIMOKH, HETOYHOCTH,

OTJIINYHO

3aTPYAHCHUA TIPU aHAJTTUTUYCCKHUX OIICpalHriaX, MEPEHOCC 3HAHHUH U
YMCHI/II\/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallH.

12




CTylneHT mNOoKa3bIBaeT JOCTAaTOYHBI YPOBEHb TEOPETUYECKUX U
IPAKTUYECKUX 3HAHWM, CBOOOJHO ONEpUPYET KaTeropHaabHbIM
Xopowo anmapaToM. YMeEeT aHaJIM3UPOBaTh IIPAKTUYECKHE CUTYallMH, HO
JIOTYCKAaeT HEKOTOpbIE MOTpemHOCTH. OTBET MOCTPOEH JIOTHYHO,
MaTepuall U3/1araeTcsi TpaMoTHO.

CTYI[GHT IIOKa3bIBACT 3HaHHUC OCHOBHOI'O JICKITMOHHOI'O u
IIpaKTUYECKOro MaTepuana. B oTBere He Bcerja NPUCYTCTBYET
Y 10BJIIETBOPUTEIILHO

jgoruka usniokeHus. CTyAEeHT HCHBITHIBAET 3aTPYJHEHUS IIpU

IIPUBEJICHUN [TPAKTUYECKUX ITPUMEPOB.

He BemonHen oauH wiu Oojee BHIOB Y4eOHOH pPabOTHI,
MPEIYCMOTPEHHBIX Yy4eOHbIM IUIaHOM. CTYIEHT JeMOHCTPUPYET
HEIOJIHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB IPUBECHHBIM B
TabnuIax IOKa3aTese, IOMyCKAloTCd 3HAYUTENbHBIE OIINOKH,
HeynosnersopurensHo . .

NPOSIBIISIETCS.  OTCYTCTBME 3HAHMH, YMEHMH, HABBIKOB IO POy
IOKa3aTese, CTYAEHT MWCIHBITHIBAET 3HAYUTEIbHBIE 3aTPyIHEHUS
IIpU ONEPUPOBAHMM 3HAHUSAMHU U YMEHHUSMHU IpPU HUX IEepeHoce Ha

HOBBIC CUTYyallUN.

@®oHABl OLICHOYHBIX CPEACTB MPEACTABIEHBl B MPUIOKEHUSIX K padoueil
porpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevyeHne AU CIUIIUHbI

a) OCHOBHAas JiUTeparypa:

1. I'puropeeB b.A.,  TemnomaccooOMeH:  y4eOHMK  JUisl  BY30B
[OnexTpoHHBI pecypc]: yued. / I'puropbeB b.A., IBetkoB ®.®D.. — DnekTpoH.
naH. — Mocksa: U3narensckuii njom MOU, 2011. — 562 c.

2. Kosznoep B.I'. TemmomaccooOmeH [DnekTpoHHBIH pecypc]: yueO.-
MeToj. mocodue — DnekTpoH. aaH. — Mocksa: TYCVYP, 2012. — 15 c.
3. [BetkoB O.b. TepmoanHaMuku U Terionepenayda: Meroa. ykazaHust

K KOHTPOJBHBIM paboTaM ISl CTYJICHTOB. [DJIEKTPOHHBIA pecypc]: ydeb.-MeToI.
nocodbue / O.b. IiBerkoB, FO.A. JlanteB. — Onekrpon. nan. — CII6.: HNUY
NTMO, 2008. — 52 c.

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

5. TapanoBa JI.B. TennmooOMeHHbIe ammapaThl MU METOJbl UX pacyeTa:
y4eOHOe mocolue [DNeKTPOHHBIN pecypc]: yuel. mocodre — DIEKTPOH. JaH. —
Tromenn: TroM'HI'Y, 2009. — 152 c.

0) 1onoTHUTEIbHAS JTUTEepaTypa:

1. baknmanoa B.I'. TemmooOMeHHBIE ammapaThl HU3KOTEMIIEPATYPHBIX
YCTAaHOBOK M CHCTEM TepMocTaTupoBanus. Yacte 1. «Ammaparel TpyO4aToro u
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IJIACTUHYATO- peOpPUCTOro TUIOB» [DNEKTPOHHBIN pecypc]: yued. nmocodue / B.I.
baknanosa, FO.A. IlleBuu. — OnektpoH. gaH. — MockBa: MI'TY um. H.D.
baymana, 2011. — 68 c.

2. I[IBetkoB  O.b. Pacdyer TrOpU3OHTAIBLHOIO  KOXYXOTPYyOHOTO
UCTIAPUTENS XOJOAWILHON yCTaHOBKH [DnekTpoHHBIM pecypc] / O.b. llBeTkos,
FO.A. Jlanres, I'.JI. IlstakoB. — OnektpoH. naH. — Cankr-Iletepoypr: HUY
NTMO, 2008. — 31 c.

3. ®enopo K.M. Ilpoueccsl u anmaparbl MHUILEBBIX MPOU3BOJCTB.
KypcoBoe npoektupoBanue. Y. 2. BeimapHbie yCTaHOBKH [ DIEKTPOHHBIN pecypc] :
yue0.-meton. nocodue / K.M. ®@enopos, FO.H. I'ynsgeBa. — DnekTpoH. naH. —
Cankr-IletepOypr: HUY UTMO, 2014. — 40 c.

4. Jlumuan A.I'. DHeprocOepexeHue B CYHIWIbHBIX YCTaHOBKAX
[DnexTpoHHBIN pecypc]: yued. mocodue — DnekTpoH. naH. — MBanoso: UT'XTY,
2012. —48c.

5. [IMutoB C.B., Camapuna 1O.P., Kpacnomékosa T.A., [llapagze P.JI.,
Kanyctuna H.A. OOocHOBaHHME€ KOHCTPYKTHBHO-PEKHUMHBIX  IapaMeTpPOB
uHppakpacHOM  CyHIMJIBHOM  yCTaHOBKU.  JlaJbHEBOCTOUHBIM  arpapHbIi
BecTHHUK, 2017. No4

6. Pacyer pekynepaTMBHOrO MapOKUIKOCTHOTO  TEIIOOOMEHHOTO
arnmapara [JJIEKTPOHHBIN pecypc]: METOA. yka3. — OJNEeKTpoH. AaH. — (CaHKT-
[TerepOypr: CIIGIJITY, 2017. — 48 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-PeCcypcehl:

[IporpammHuoe obecriedeHne He MPEyCMOTPEHO.

HHTepHET-pecypchl  BKIIOYAIOT  YYCOHO-METOAMYECKHE MaTepuajabl B
AJIEKTPOHHOM BHJIE, TIPEJICTABIICHHBIC Ha caiiTe (B pasaene «bubianotekay).

[lone3npie  y4eOHO-METONMYECKHME U  HMH()OpPMALMOHHBIE  MaTepuasbl
MPEICTaBJICHbl Ha CalTax:

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pag
e=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika

8. MarepuajibHO-TeXHHYECKOE o0ecredyeHue TUCHUIIINHBI

CneunanusupoBanHas yudeOHas jaboparopusi kadeapbl «lIpombliuieHHas
terosHepretuka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTAHOBKAMMU:

- «Onpenenenune korhduieHTa TEMIIEPATYPOIIPOBOJIHOCTH CTATH METOIOM
PETYISIPHOIO PEXUMAY;

- «Ompenenenne KodpduIMEHTa TeIonepeaadyd MpU  BBIHYXIEHHOM
TEUEHUU KUJIKOCTU B TpyOe (TpyOa B TpyOEe)»;

- «Omnpenenenve KOdPPUIMEHTA TEIUIONEPEIayd METOJIOM PETYISIPHOTO
pexuMa;

- «Onpenenenne ko3¢ ULMEHTa TEMJIOOTAAYU MPU My3bIPHKOBOM KHUIIEHUU
AKUIKOCTHU Ha IIUIHHJIPEY;
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http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
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
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika

- «Onpenenenne ko puIMeHTa TEIUIONPOBOIHOCTH TBEPBIX TEA METOIOM
HUJIMHAPUYECKOTO CIIOSD.

MynpTuMenniiHas ayuTopus Kadenpsl «IIpombineHHas
Tersio3HepreTnka» Aya. AB2415, ocHamieHHass OPITEXHUKOW W MYJIbTUMEIHA
cpeactBamu (ripoextop, [TK u np.), skcnepuMeHTalibHasi koTenpHast Ha 6aze OAO
BTN (Ha ocHoBanuu JloroBopa o cortpyanuuectBe) ¢ cucremoil KUII u
aBTOMATHUKH.

9. MeToauvecKkue peKOMEHIALMH VISl CAMOCTOSITEIbHOI padoThI
CTYJAE€HTOB

1. Mapromun JI.LA., CennukoBa O.b., CasenseB M.JI. Meroguueckue
pEeKOMEHJAIMU [0 OpraHu3allid  CaMOCTOSTEIBHOM  pabOThl  CTYJICHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «Tennosnepretnka W TEMIOTEXHUKAY,
npopuns «TemiosHepreTH4ecKue yCTaHOBKH, CUCTEMbI W KOMILIEKCHI». — M.:
N31-Bo MOCKOBCKOI0o moauTexa, - 46 c.

10. Meroauyeckue peKOMEHAAUMH JJIS NPEnogaBaTeIs

[IpenogaBanne  aucHuIUiMHbl  «TemmoMaccooOMeHHOe — 000pyAOBaHUE
IPEANPUATAI» UMEET CBOEH LENBI0 O3HAKOMUTH CTYACHTOB C JOCTH)KCHHUSIMHU B
o0nacTi TNPUKIAJAHON TEIUIOPHEPTeTUKH, JOOUTHCS YSICHEHHUS MMM OCHOBHBIX
METOJI0B IIPOEKTUPOBAHMSI, MOJIEJIMPOBAHUSA U HKCIUTyaTalluu
TEIUIOMCIOJB3YIOLIET0 000pPYJOBaHMs, MOPSAAKA MX MPUMEHEHHs, MPUBUTh UM
IIPaKTUYECKHE HABBIKM  HCIIOJIB30BAaHMWS OTUX 3HAHUW K  KOHKPETHBIM
IIPOU3BOJICTBEHHBIM CUTYaLIUsIM.

[IpenogaBanue nucHUILIMHEL ocyecTBisieTcs B coorsercTBun ¢ @I'OC BO.

L]envro METOOUYECKUX PEKOMEHAAIUH SBIIAETCS MOBBILIEHNE 3(PPEKTUBHOCTH
TEOPETUYECKUX M TMPAKTUYECKUX 3aHATUH BCIEACTBHE OoJiee YETKOM HX
OpraHu3alliyd MPernoJaBaTesieM, CO3/IaHMs LEJIEBbIX YCTAHOBOK IO KaXJAOW TeMe,
CUCTEMATU3allMM MaTepuaja MO Kypcy, B3aUMOCBS3M TE€M Kypca, I[OJHOrO
MaTepHaIbHOTO U METOAMYECKOr0 o0ecnedeHus: 00pa3oBaTeIbHOTO MpoLecca.

Cpeocmea obecneuenusi 0C80eHUs OUCYUNTUHDBL

IIpn u3ydYeHHH IUCLUIUIMHBI PEKOMEHAYETCS HCIOJIb30BaTh CIIEAYHOLIUE
CpelcTBa:

— PEKOMEHyEMYIO OCHOBHYIO U JOTIOJHUTENIBHYIO JINTEPATYPY;

— METOJINYECKUE YKa3aHUs U ITOCOOuS;

— KOHTPOJIbHBIE 33JIaHUs JUISl 3aKPEIJIEHUS] TEOPETUYECKOTO MaTepuaa;

— 3JIEKTPOHHbIE BepcuH (heJiepabHbIX 3aKOHOB, Y4€OHUKOB U METOUYECKIX
yKa3aHUW Ui BBIMOJIHEHUS MPAKTUYECKUX pabOT U CaMOCTOATEIbHON padOThI
OakaaaBpoOB.

Memoouueckue pexomenoayuu no opeanu3ayul U3y4eHuss OUCYUNIUHb

JUJisi MakCMManbHOTO YCBOEHMS JMCLUMIUIMHBI PEKOMEHAYETCA H3JI0KEHUE
JIEKIIMOHHOTO MaTepHalia ¢ JJIeMEHTaMH 00CYKJIEHHUS.
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B kauecTBe METOOUKM TNPOBENCHUS MPAKTUUECKUX 3aHATUA MOXKHO
NPEIOKUTD

1. Cemunap — 0OCYKJIEHHE CYIIECTBYIOIIUX TOUEK 3PEHHUS HA MPOOIeMy U
MyTH €€ PEIICHUSI.

2. Temaruueckue AOKIaAbl, TO3BOJSIONIME BbIPA0ATHIBATH HABBIKU
MyOJUYHBIX BHICTYIIJICHUH.

JInsi MakCUMaJIbHOTO YCBOCHHMS JUCHUIUIMHBI PEKOMEHIYETCS MPOBEICHUE
MUCBMEHHOTO oOmpoca (TECTUPOBAHME) MArucCTpoOB MO MaTepuanaM JIeKIUH u
npakTuyeckux padot. [Tonbopka BOpocoB Jisi TECTUPOBAHUS OCYIIECTBIISETCS Ha
OCHOBE H3YYEHHOTO TEOPETHYECKOro Marepuaina. Takod TNOAXO0J TO3BOJISIET
MOBBICUTh MOTHBAIMIO 0OakajaBpOB MpPU KOHCIEKTUPOBAHUU JIEKIIMOHHOTO
Marepuana.

JIJisi OCBOGHHMSI HaBBIKOB TMOMCKOBOM M MCCIEIOBATEIbCKON NEATEIbHOCTH
OakaJjiaBp MUIIET KOHTPOJBbHYIO paboTy uiu pedepar 1o BriOpaHHOU (CBOOOIHOM)
TEME.

Jlexyuu TpOBOJATCA B OCHOBHOM MOCPEICTBOM METOJAa YCTHOTO M3JI0KEHUS C
AJIEMEHTaMH MPOOJIEMHOI0 MOJIX0/1a U OeceIbl.

Cemunapckue  3aHAmMus MOTYT HUMETh pa3Hble  Qopmbl  (pabota ¢
MCCIIEIOBATENIbCKOW JIUTEPATYypOW, aHAIU3 JAAHHBIX HOPMATHUBHOW W CIPABOYHOU
JUTEPATYpPhl, CIyIIAHWE JOKJIAJOB W [p.), BbIOMpaeMble MpernoaaBaTeIeM B
3aBUCUMOCTH OT UHTEPECOB 0aKaIaBpOB U KOHKPETHON TEMBI.

CamocmoamenvHas paboma 0OakalaBpa BKIOYAaeT B ce0s DIEMEHTHI
pedepupoBaHus U KOHCIIEKTUPOBAHHS HAYyYHO-HCCIIEAOBATEIHLCKOW JIUTEPATYPHI,
MOJATOTOBKM M HAMKMCAHUS HAYYHBIX TEKCTOB, OTpPabOTKY HABBIKOB YCTHBIX
MyOJUYHBIX BBICTYILJICHUH.

ITpoBepka KauecTBa yCBOEHUSI 3HAHUW B TEUEHUE CEMECTPA OCYLIECTBIISECTCS
B ycTHOU dopme, myTem oOcCyxkAeHUs MpoOJsieM, BHIBOJUMBIX Ha CEMUHApaX U
MUCHbMEHHOM, ITyTEM BBITMIOJHEHHS 0akajiaBpaMu pa3HbIX MO GOopMe U COACPKAHUIO
paboT M 3aJaHUM, CBSI3aHHBIX C [MPAKTUYECKHMM OCBOCHHEM COJEpKaHUS
JUCUMIUIMHBL.  bakanaBpbl JIEMOHCTPUPYIOT B  XOJIe TPOBEPKU yMEHUE
aHaJTM3UPOBATh 3HAUMMOCTh U BBISIBIISATH CEHU(PUKY pa3IMUHbIX TPOOJIeM U TEM B
paMKax M3y4aeMoOW TUCIMIUIMHBI U €€ KOMIIOHEHTOB, 3HaHHE HAy4YHOU M yueOHO-
METOAMYECKON JuTepaTyphl. Tekyiias npoBepka 3HAHUM M yMEHUN OakanaBpoOB
TaKKe OCYILIECTBIISIETCS YEPE3 MPOBEICHUE PAJla MPOMEKYTOUHBIX TECTUPOBAHUM.
Hrtorosas arrectauus 1Mo AUCHUILIMHE MPEANOJIaraeT yCTHBIM 3a4eT WM SK3aMEH,
Ha KOTOPBIX MPOBEPSIETCS YCBOCHHUE Marepuaia, yCBOCHHE Oa30BBIX MOHSITHIMA
JUCITUTUTUHBI.
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[Iporpamma coctaBieHa B COOTBETCTBUM ¢ DeepalibHbIM FOCY/1apCTBEHHBIM
oOpa3oBaTenbHBIM CTaHAAPTOM BBICHIETO 00pa3oBaHMWsI TIO HAMPABICHUIO
noarotoBkn  13.03.01 «TemmosHepreTnka W TEIJIOTEXHUKA» ©  TPOGUITIO
«TemmosHepreTuyecKue yCTaHOBKU, CHCTEMBI U KOMILIEKCHD.

ABTOpBI

[Ipodeccop kadenprl «[IpombliiieHHAs TEMIOIHEPTETUKAY
1.T.H., Ipodeccop C.[. KopHees

Homnent kadenpsl «[IpoMbIuIeHHAS TETIIOYHEPTETHUKAY»
K.T.H., JIOLICHT JILA. MaprommH

[Iporpamma  oOcyxneHa Ha  3acenmaHud  kKadeapbl  «lIpomblnuieHHas
TertosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

CorJiacoBaHo:

3aBenyrommii kadeapoit «I IpoMbllieHHAs TETII0IHEPTETHKAY
K.T.H., IOLICHT JLLA. MapromuH

PykoBoautens OOIT E.A. Yyraes
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noaroroBku 13.03.01 «Tenmno3HepreTuka M TeNJI0TEXHUKA»

[Ipunoxenue 1
CTpykTypa u conepxkaHue IucUMILIMHBI « TensoMmaccooOMenHoe 000pyA0BaHue MPeANPUATHID 110 HATIPABJICHUIO

| Bunel yueOHOI pabOThI, BKIHOYAS .
= E B JbLY P ’ Buapl camocTosTensHO# paboTh DopMBbI
3| 8 o CaMOCTOATENBHYO PadoTy
Paznen S| =20 CTYJICHTOB aTTecTalyu
§| 2 Z| CTYICHTOB, H TPyJOEMKOCTD B 4acax
© ol 1| C | Jlag | CPC | KCP KP. | KIL | PIP | Ped. | Kip ) 3
CenpMoH ceMecTp
Tema | Jleknus. Beenenue 7 1 2 )
1 CeMHHapCKOe 3aHsITHE 7 1 2
Jleknusi. TemnooOMeHHOEe 000pyAOBaHUE
Tema ! PYA 71238 +
) IIPOMBIITICHHBIX IPEANPUSITHI 10
CeMHUHapCKOE 3aHITHE 7 2 8
Tema | Jlekuusi. CymimiibHblE YCTAHOBKH 7 4 6 10
3 CeMHUHapCKOE 3aHITHE 7 4 6
Jlexknus. OnpecHUTEbHEIC, BEITAPHBIC U 71 56 | 8
Tema | KpUCTAUTM3AIMOHHBIC YCTAHOBKH 20
4 CeMHHApCKOe 3aHsITHE 7 5 8
Br160pouHbINi IPHEMOYHBIH U TEKYIIUHA KOHTPOJIb. 7 6 +
Jlexnus. [TeperoHnsie u peKTH()HUKAINOHHBIC
Tema . P peiTHiKaL 717 |6 +
YCTaHOBKH 10
5
CeMHHapCKOE 3aHITHE 7 7 6
Jlexknus. BeomorarensHoe 000pyI0BaHHE
Tema | TEIUIOMCIONB3YIONINX YCTaHOBOK. [Toa00p 71| 89| 6 20
6 OCHOBHOT'O M BCIIOMOTaTeJILHOTO 000PYI0BaHHS
CeMMHapCKOe 3aHsTHE 7 8 6
dopMa aTTecTauu 20 ]
Bcero yacoB 1o AUCIUIUIMHE B CEBMOM CEMECTPE 36 36 72
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHME BBICIIEI'O OBPA3OBAHNS

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hanpasnenue noaroroBku: 13.03.01 TermmosHepreTuka u TEMIIOTEXHUKA
OIT (mpodmiib): «TenmnosHepreTHIeCKHe yCTAHOBKH, CUCTEMBI U KOMILIICKCHI)
dopma 00yyeHus: ouHas

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
o IMCHUITJIMHE

«TemomaccooOMeHHOE 000pyI0BaAHNE NIPEANPUATHIN)

Mocksa
2022



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

TennomaccooOMeHHOe 000py/iI0BaHHE NPeNPUSITHI

OI'OC BO 13.03.01 TenioTexHUKa U TelJIOOHEPreTHKA

KOMIIETEHIIUH Ilepeyenb komnoneHToB | TexHoJiorus dopma Crenenn ypoBHeil 0CBOEHHS
NMHIEKC OOPMYJINPOBKA (opmupoBanus OLICHOYHOI'0 KOMIIeTeHIM I
cpeacTBa
OIIK-3 | cioco0OeH 1eMOHCTPUPOBATH 3HaTh: OCHOBHBIE Jlexuus, 3auer, ba3oBblil ypoBeHb: crioco0eH
IPUMEHEHHE OCHOBHBIX METO/bl OpraHU3aALUU CEeMUHapCKUe BBINOJIHEHUE (dbopMyaMpoBaTh 337aHUs HAa Pa3pabOTKy
CIO0COOO0B IOJIyYEHUS, METPOJIOTHIECKOTO 3aHATHS, pacyeTHOI paboThl| MPOEKTHBIX PEUICHUH, CBI3aHHBIX 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




TIK-4

CriocobHOCTD K pa3paboTke
MEpOIPUATHIA TI0 SHEPro- U
pecypcocoepexenuro Ha O/

3HATH: MeTOoabl OCBOEHUA

H JOBOJKH
TEXHOJIOTHYECKUX
MPOIECCOB

yMmeth: [IpoBoauts
OCBOEHHUE U JIOBOJIKY
TEXHOJIOTHYECKUX
MPOIECCOB

BJIaAeTh: MeTomamu
MPOBEACHUS PabOT 1O
OCBOCHHIO U JOBOJKE
TEXHOJIOTHYSCKHX
MPOLECCOB

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-DKOHOMHYECKOTO
1 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




[Tpunoxenue 3

TunoBble KOHTPOJIbHBIE 3aJaHUS WJIN UHbIE MATePUAJIbI, HEOOXOAUMbIE JIJIfl
OlleHKHU 3HAHM, yMEeHUI1, HABBIKOB M (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb nMpakTUYECKUX PA0OT MO TUCIUILINHE

1. TennoBoil KOHCTPYKTOPCKUN pacdeT peKylnepaTUBHOIO TEIJIOOOMEHHOTO
anmnapara ¢ TeIJIOHOCUTEISIMU, HE MEHSIOIIUMHU (PAa30BOTO COCTOSHUA.

2. TennoBoil KOHCTPYKTOPCKUN pacyeT peKyNepaTUBHOIO TEIJIOOOMEHHOTO
amnmnapara ¢ TeIJIOHOCUTEISIMU, MEHSIOIUMH (Pa30BOTO COCTOSIHHUSI.

3. OnTuMmu3anus peKkyrnepaTUBHOTO TEIIOOOMEHHHMKA C TEIMJIOHOCUTEISIMH,
MEHSIOLMMI/HE MEHAIOIKUMU (ha30BOE COCTOSIHUE.

4. PaGota ¢ H, x—amarpammoil uis BIQXHOIO BO3JyXa: OIpeAeieHUE
napameTpoB, MOCTPOEHUE MPOLECCOB TEMIOMACCOOOMEHA.

5. Pacuer pevictButenpsHOM cymmiky 1o H, x—auarpamme.

6. Pacuer maTepHanbHOrO M TEIUIOBOTO OajaHCOB MHOTOCTYNEHYATON
BBIIIAPHOW YCTAHOBKHU: CXeMa, (PHU3UMKO-XMMHUYECKasi, TUIPOCTaTUYECKasT U
TUAPOAMHAMUYECKAs TEMIIEpATypHbIE NENPECCUH, pacroyiaraeMas M IoJie3Has
Pa3HOCTHU TEMIIEPATYD.

7. OmnpeneneHue paclpeiesieHus] IOJIE3HOM pa3HOCTU TEMIEPATyp IO
KOpIlycaM BBIIIApPHBIX alNapaToB, OINpEAENEHUE IUIOU[aJd TEIJI000MEHHON
IIOBEPXHOCTH T'PEIOIINX KaMep.

8. Pacuér TapeIb4aTon PEKTUPUKAITMOHHOMN YCTaHOBKU:
TEIUIOTEXHOJIOTMYECKasi CXeMa, MaTepHalibHble OallaHChl, YpaBHEHHUS padbo4YnX
JVMHUHA KOJIOHHBI, pacy€T (pJIETMOBOIO YUCIIA, ONPECIICHNE YK CIIa TapEIOK, pacyET
pa3MepoB PEKTU(DUKATMOHHOW KOJIOHHBI.

9. Pacuér  TemoBbIX ~ OamaHCOB ~ TEIJIOOOMEHHBIX  allapaToB
pekTudUKAMOHHON ycTaHOBKH. OrnpeneneHrue pacxoJ0oB Tperoliero mnapa u
OXJIQXKJAOIIEN BOBL.



[Tpunoxenue 4
IIpuMmepsl 32124 1JI1 CEMUHAPCKUX 3aHATHI

3agauya 1: O60cHOBATh MapaMeTPhl TPEIOIIETO Mapa, OMPEACIIUTh €0 PacXo
U TOBEPXHOCTH TEIIOTEPEIad TOIOTPEBATENSA, B KOTOPOM S5 KI/C KHUIAKOCTH C
termoeMkocTeio 2,4 kJIx/(kr-°C) HarpeBaercs oT Temmepatypbl 20 °C 1o
temmeparypsl 130 °C. Kosdduuuent remnonepenauu pasen 500 Br/(m?-°C).

3agaua 2: MoXHO JIM OXJIQJUTh 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 MOKHO OXJAAUTh MPOIYKT IMPH 3aJaHHBIX pacxojax W IUIOIIAId
MOBEPXHOCTH TEIJI000OMEHA CTPEeMSIIUNCA 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. OnpenenuTh KO3(PQOUUIHEHT COXpAaHEHUs TeIula U
JNEUCTBUTENBHBIN KOA(GOUIIMEHT TeIIonepeaul, €ClId IUIONIab MOBEPXHOCTH
Temonepeaaun ammapara 20 M2,

3agaua 4: /laBieHue B KOpHycax TPEXKOPITYCHOM BbIMapHON YCTAHOBKH —
0,33; 0,2; 0,02 MIla. HawansHas temneparypa pactBopa 80 °C, pacxox 10 1/4ac,
teroeMkocTh 2,4 kJDx/(xr-°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 konuentpauust 25 macc. %. OtbOop
AKCTpanapa 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 JJIs pa3feneHus 3 Kr/c cMecu OEH30JI-TOTyO0J, €CIn
KOHIIeHTparusl OeHzoja B nutanuu 30 macc. %, B pektudukare 96 macc. %, B
KyOoBoii xkuakocth 1 wmacc. %. Temnmoemkocts Ttomyona 2,0 kJDx/(kr-°C),
temneparypa kunenust 110 °C. [JaBnenne rperomiero napa 0,4 Mlla. Opaunara
MOJIFOCA MICUEPITBIBAIONIEH YaCTH KOJIOHHBI HAa TETUIOBOM JMarpaMMe COCTaBIISIET -
40 xJx/kr.

3agaya 7: Onpenenuth pacxo] OXJIAKIAWOMIEH BOAbI M IOBEPXHOCTh
Terionepeaadyn aeduermaropa peKTU(GUKAIMOHHON KOJOHHBI JJIs pasjesieHus 4
KI/C CMECH JTWJIOBBIA CIHUPT-BOJA, €CIM KOHIEHTpalUs CIHUpTa B MUTAHUU 15
Macc. %, B pektudukare 96 macc. %, B kyooBoii 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.
Kosddunuent remnonepenaun B nedaermarope 600 Br/(m?-°C).

3agaua 8: Onpenenuts pa3Mepsl MPOTUBOTOYHON OapaOaHHON CYNIWIIKH, B
KOTOpOW 2 Kr/c Marepuaia MOJACYIIMBAETCA OT HadaidbHOW BiaxHoctu 10% 1o
KOHEUHOU BiaxkHocTH 1%. [TapameTpsl okpy»xKaromiero Bo3ayxa: temmneparypa 10
°C, ortHocurenbHas BiaxHOCTb 60%. Ilocie cymmnku: temmeparypa 50 °C,
OTHOCHUTENbHAs BIAXHOCTb 25%. Hanpspkenue cymmiiku no Biare npuHath 0,001
kr/(v-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 cymuminbHOrO areHrta Ha Bxozae 120 °C, Ha Beixone 50 °C; marepuaia
Ha Bxozme 20 °C, Ha Beixome 45 °C. [mamerp wactuil 3 MM, TEILUIOEMKOCTb
noxacymenHoro marepuana 1,4 xJ[x/(kr-°C), ncrunnas mwioTHOCTE 1500 kr/m3,
K03 HUIMEHT TEIIOOTAAYM OT CYIIMIBHOIO arenTa K Marepuaiy 30 Br/(m?-°C).



[Tpunoxenue 5
Bonpocsl 1J11 3K3aMeHa

1. XapakrepucTuka OTpaciiedl NPOMBIIUIEHHOCTH KakK M[OoTpeduTenen
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. OxJa)XaeHNE 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 cnupayibHbiXx 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. OO6nacTh mpuUMEHEHHUs, OCOOCHHOCTH pacuera,
TUIIBI HAcaJOK M 3achIlOK. PereHepaTtWBHbIE BpalalOIIMECS IOJOIPEBATEINH.
Anmapatsl ¢ KUISIIMM CJIOEM, C TaJa0IIUM CJIOEM TBEPAOIO TEIJIOHOCUTETIS.

18. TenoBble TpyObl M TEPMOCU(POHBI: TPUHIUI JEHCTBUSA, IPEUMYIIIECTBA U
HEJI0OCTATKH, KOHCTPYKTUBHBIEC UCIIOJIHEHHUSI, 00JIACTH IPUMEHEHUS.

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

20. OCHOBBI TEXHUKO-DKOHOMUYECKOUN ONTUMU3AIUS TeTNIO0OMEHHUKOB.

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

22. KouBextuBHble CY — THIBI U 00JaCTH MPUMEHECHHUS

23. bapabaHHble CYIIMJIKH — TMPHUHIMI paOOThI, HACAJIKH, Y3JIbl KPETUICHUS,
BCIIOMOTaTeNbHbIE YCTPOMCTBA U allapaThl.

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 pacuer 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. ®u3nyeckre OCHOBHI Mpoliecca BelnapruBaHusi. CBONCTBA PaCTBOPOB.

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

35. Wcxonnble naHHble ajs npoektupoBanus BY. MarepuansHbiii Oananc u
KOMIIOHOBKa BY.

36. Pacnonaraemas W 1oJIe3Hass Pa3HOCTH TEMIIEpaTyp, pPAcCHpeleIcHUE
IIOJIE3HOM  pa3sHOCTH  Temmeparyp 1o  cryneHAM. Dusuko-xumudeckas,
THJIpOCTaTHYECKasi W TuApaBiudeckass (TUIpOJMHAMHMYECKas) TeMIlepaTypHbIE
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. O6umme cBeieHHs O MEpPEroHKe U pekTudukanuu. OU3NKO-XUMUYECKHE
CBOMCTBa OMHApHBIX cMeceil. OCOOEHHOCTH MPOILIECCOB KUIIEHUS U KOHJICHCAIIMU
OuHapHBIX cMeceil. O0nacTh MPUMEHEHUS! PeKTUPUKAITMOHHBIX yCTaHOBOK (PY) u
0COOEHHOCTH UCIIOJIb30BAHUS.

42. Cxembl OpraHu3alyy KOHTakTa (a3, KperieHue KOHTAKTHBIX YCTPOMCTB.
XapakTepucTuka 1 0OCOOCHHOCTH TapeJIOYHbIX YCTPOUCTB PY.

43. Teoperuueckue mnojoxkeHus pacuera PY. Marepuanbabie OanaHCHI.
VYpaBHenust pabouux JuHUN. DerMoBO€ YHUCIO U €ro ONTHUMAJIbHOE 3HAYECHHUE.
Pextuduxarms azeorpornon, 0COOEHHOCTH U METOJUKHU OCYIIECTBICHUS.

44. IlpunnunuansHas TemioBas cxemMa PY. OCHOBHOE M BCIIOMOTraTelbHOE
obopynoBanue PY. [leperonka ¢ BOASIHBIM MapoM.

45. Tlpouecchl B TMEPErOHHBIX M PEKTU(PHUKAIMOHHBIX YCTAHOBKAX U HX
n300pakeHne Ha (a30BOM JMarpamMme M JuarpaMMme paBHOBECUS ISl OMHAPHBIX
cmecel. [leperonHbie yCTaHOBKU: MPUHLMUIT PaOOTHI K OCHOBBI pacyeTa.

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

47. OcobenHoctu paboThl nediiermaTopa U pereHepaTopa TerIoThl KyOOBOH
AKUIKOCTH.

48. Mertoapl pacuera uymucia Tteopernueckux Ttapenok. KIIJ Ttapenok u
omnpenesieHne AEHCTBUTENBHOTO uuciia Tapenok PY. OnpeneneHue OCHOBHBIX
pa3MepoB PeKTU(PUKALUOHHON KOJIOHHHBI.

49. TemnmnoBeie OanmaHChl TETUIOOOMEHHBIX AamNmMapaToB PEeKTU(PUKAIIMOHHON
ycTaHoBKU. OnpesiesieHrne pacxo0B IPEIOLIEro napa v OXJIaXIatomend BOIbI.

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



[Tpunoxenue 6

BOHpOCbI AJIA CAMOCTOATEC/IbHOIO H3YYCHUA

1. Bxiag OTEYeCTBEHHBIX YUYEHBIX B pa3BUTHE HAYKH U TEXHUKHU
TEIJIOMAaCCOOOMEHHBIX ~ YCTAHOBOK.  OJTambl  pa3BUTUSL W HaNpaBlICHUSA
COBEpPIIICHCTBOBAHUS TIPOMBIIIUICHHBIX TEINIOMAaCCOOOMEHHBIX YCTAaHOBOK.

2. OcHoBHBIE BUABI ®W  KiIacCH(UKAIUSI  TEIIOMAaCCOOOMEHHOTO
o0OpyZOBaHUS, allapaToB W YCTAaHOBOK MPOMBINIJICHHBIX MPEATPHUSITHIA:

OCHOBHBIE THUIIBI BBIITY CKa€MBbIX IPOMBIIIIICHHOCTHIO CTaHIapPTHBIX
TEIIOMAaCCOOOMEHHBIX YCTaHOBOK (BBITIAPHBIX, KPUCTAJUTH3AI[MOHHBIX,
ONPECHUTENBHBIX,  MEPETOHHBIX,  PEKTHU(PHUKAIMOHHBIX,  aOCOPOIIMOHHBIX,

a7ICOPOIIMOHHBIX, CYIIMJIBHBIX, TPAUPEH, PEaKIUOHHBIX U Np.). X Ha3HaueHwue,
KJIacCU(pUKaIKUs U 00I11as XapaKTepUCTHKA.

3. PekynepartuBHble = TEIUIOOOMEHHBIE  ammapaTbl  HENPEPBIBHOIO U
NEPUOANYECKOTO  JICHCTBUS: KOHCTPYKIIMM CTaHAAPTHBIX  PEKYNEepaTUBHBIX
TEIUIOOOMEHHUKOB (KOXYXOTpyOUaThIX, TUMAa «TpyOa B TpyOe», OpOCUTENbHBIX,
3MEEBUKOBBIX, E€MKOCTHBIX, IIJJACTUHYATBIX, CIHPAIbHBIX, IUJIACTHHYATO-
peOpuCThIX, yrierpaduroBsix). VX cpaBHUTENbHBIE XapaKTEPUCTUKU. Y paBHEHUS
Ui pacu€ra  TeriooOMeHa M TUAPOJAMHAMUKM B PEKyNEepaTUBHBIX
TEIJI000MEHHHUKAX.

4. PereHepaTuBHbIE TEIUIOOOMEHHBIE ammapaTbl C HEMNOABWXKHOU U
MOJBIDKHOW  HacagKkaMu:  KOHCTPYKIMHM  CTaHAAPTHBIX  CMECHTEIbHBIX
TEIUIOOOMEHHBIX almnapaToB. Y paBHEHUs IS KX pacuéTa.

5. OmnpecHuTenbHbIC, BBIMAPHbIE W KPHUCTAUIM3AIMOHHBIE YCTAaHOBKU:
TEIUIOTEXHOJIOTMYECKAE  CXEMbl  BBIAPHBIX  yCTAHOBOK C  amaparaMmu
MOBEPXHOCTHOTO THMA (MPSMOTOYHBIE, MPOTHBOTOYHBIC, C TMapaJlJICNIbHBIM |
CMEIIaHHBIM [HUTaHUEM, C OTOOpOM JKcTpamapa; C KOHJIEHCATOPOM, C
IPOTUBOJIABJICHUEM, C YXYIIICHHBIM BaKyyMOM; C TEIUIOBBIMH HacOCaMU; OJHO- U
JBYXCTaJUMHbIE; C TOTPYKHBIMH ropeikamu). ONpecHUTEIbHbIE YCTAHOBKH -
Ha3Ha4YeHHEe, 0COOEHHOCTU METOJIMKH pacyeTa, TUIIOBbIE TEXHOJIOTMUECKUE CXEMBI.
KpucrannuzanuoHHble yCTaHOBKM: Ha3HAu€HHWE, NPUHIUN JCHCTBUS, (U3HUKO-
XUMHYECKHE M TEPMOAMHAMHUYECKHE OCHOBBI IPOILIECCOB KPUCTAIM3ALINY,
OCHOBHBIC  TETUIOTEXHOJOTUYECKHUE  CXEMbl,  KOHCTPYKIIMH  anmaparos.
KoncTpykinu u pabota BCIOMOTaTEIHbHOTO 000PYI0BaHMsI BBIMAPHBIX YCTAHOBOK,
CemapaTopoB U OpPBITOOTAETUTENEH, OIoTpeBaTeNiell pacTBOpa, KOHACHCATOPOB.
KoHCTpykTHBHOE  HWCHOJMHEHWE ©W  HOpUHIOUI  paboThl  CTaHAAPTHBIX
KOH/ICHCaTOOTBOJYMKOB, BBIITYCKa€MbIX TPOMBIIIIICHHOCTBIO.

6. [leperonHpie U PeKTU(PUKAIMOHHBIE YCTAHOBKU: COPOIMOHHBIE TIPOIECCHI
¥ YCTaHOBKH. YpaBHEHUS aOCOpPOLIMHU U MPOIIECCHl Ha AMAarpaMMe paBHOBECHUS y-X.
CxeMbl aOCOpPOIMOHHBIX YCTAaHOBOK W KOHCTPYKIIMU aOcopOepoB. AmcopOums u
ancopOeHThl. CxeMbl aJIcCOPOIMOHHBIX YCTAHOBOK M KOHCTPYKIIMH aJICOPOSPOB.



[Tpunoxenue 7
BapuaHThbI TeCTOBBIX 3aJaHUM

1) Mo uukauyHOCTH pPabOTHl TEIUIOMCIOIB3YIOIMIUE YCTAaHOBKH MOKHO
NO/Ipa3/IeIUTh Ha:

1. MalMHBI HEMPEPHIBHOTO U OTPAHUYEHHOTO JEHCTBUS;

2. MalIMHBI NEPUOIUYECKOTO U MOCTOSIHHOTO LIUKJIA;

3. MalIMHBI IEPUOJNYECKOTO U HEMPEPBHIBHOTO AEHUCTBUS; +

4. MalIMHBI 3aMKHYTOTO U OTKPBITOTO KOHTYpa.

2) Vcnonp3y1oT JBa OCHOBHBIX CIIOCO0A HarpeBaHUs pacTBopa:

1. oborpeBaHne «OCTPHIM APOM» U «TIYXUM MapoM»; +

2. HET NPABUJIBHBIX OTBETOB;

3. 0060rpeBaHuE «OCTPHIM APOM» U «BIIAKHBIM ITAPOM»;

4. oborpeBaHue «IEPErPETHIM MApOM» U KTITYXUM HapOM».

3) B KOHBEKTHBHBIX M KOHTAaKTHBIX CYIIMJIbHBIX MAallMHaX B KadyeCcTBE
TPEIOLIEro TEIIOHOCUTENSI UCIONB3YIOT BOJSHOM Nap J1aBIICHUEM:

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

4.0,3—0,8 MIIa. +

4) TerioHOCUTENIEM HA3bIBAIOT BEIIECTBO, CIyKAallEe:

1. st TOCTaBKM TEIUIOTHI K MOTpeduTento 0e3 moTeps;

2. i TOCTaBKH TEIJIOTHI OT UCTOYHUKA K TOTPEOUTEIO; +

3. HET NMPaBUJIbHBIX OTBETOB;

4. st 1OCTaBKYU SHEPTHH OT UCTOYHHUKA K MOTPEOUTEIIO.

5) Enununei o0beMa TErIOHOCUTENISI T0JIKHO TEPEHOCUTHCS:

1. HEKOTOPOE KOJIMYECTBO TEIIIOTHI;

2. pallMOHaIbHOE KOJUYECTBO TETIOTHI;

3. MaKCUMAaJIbHBIN 00BEM TEIIOTHI;

4. MaKCUMaJIbHOE KOJIMYECTBO TEILJIOTHI. +

6) I110THOCTD TEIJIOHOCHUTEIIS TOJKHA OBITh:

1. HamnOompmIeit; +

2. ONTHUMaJIbHOM;

3. HaUMEHbIIICH;

4. pasaa 1000 xr/m>.

7) YnenbHas (Ha €AUHUILY MAcCChl) SHTAIbIUSA TEIJIOHOCUTENS Y UCTOYHUKA
¥ IOTpeOuTENs JOHKHA!

1. HET MpaBUIIBHBIX OTBETOB;

2. UBMEHSTHCSI MAKCUMAaJIbHO; +

3. U3MEHSTHCSA KaUYeCTBEHHO;

4. UIBMEHSATHCS COOTBETCTBEHHO TEIIO(DU3UUECKUM 3aKOHAM;

8) B mporiecce moBo1a ¥ OTBOJA TETUIOTHI IOJKHBI ObITh 00ECIICUYEHBI:

1. MakcumaIbHbIE 3HaYeHUs K03 DUIMeHTa TerooTaauu; +

2. MakCUMaJlbHbIE 3HaYEHUs KO3(PPULIMEeHTA TeIUIONEpeIayn;



3. MakcuMaJsbHble 3HaYeHUs KOA(PPUIIMEHTA TEIIIONPOBOJHOCTH;

4. MakcUMaJlbHbIE 3HaYeHHs K03 uienTa repmoaudPysum.

9) TennoHOCUTEND TOJXKEH NO3BOJISITh MIPOU3BOJIUTH JOCTABKY TEIIOTHI:

1. HET IpaBUIIbHBIX OTBETOB;

2. Ha BBICOKOM TEMIIEpAaTypPHOM YPOBHE;

3. Ha ONTHUMAJIBHOM TEMIIEPATYPHOM YPOBHE;

4. Ha HEOOXOJMMOM TEMIIEpaTypHOM YPOBHE. +

10) TerioHOCUTENb TOMKEH MMO3BOJISTH:

1. perynnpoBaTh ypOBEHb TaBJICHUS;

2. perynupoBaTh ypOBEHb TEMIIEPATYPBI; +

3. peryimpoBaTh pacxom;

4. peryaupoBaTh MapameTPhI.

11) PaGouee naBieHne TEMIOHOCUTENS IO BOBMOKHOCTH JIOJPKHO OBITh:

1. 61M3KO K U30BITOYHOMY;

2. 61IM3KO K aInabaTHOMY;

3. 6im3ko Kk atMochepHOMY; +

4. OIU3KO K TEXHUYECKOMY JIABJICHUIO B CUCTEME.

12) TennmoHOCUTENb AOJKEH OBITH TEPMOCTOUKUM, T.€.:

1. He pasnaratbes npu paboUYnX TeMmeparypax; +

2. HET NMPaBUJIbHBIX OTBETOB;

3. He pasyiaraTbCs IpU MAaKCUMAaJIbHBIX TEMIIEPATYPaX;

4. He pa3naratbCs IPU BBICOKHUX TEMIIEpaTypax.

13) TemnoHOCUTEND TOJIKEH UMETh:

1. HU3KYIO arpeCCUBHOCTB;

2. BBICOKYIO0 XUMHUYECKYIO aKTUBHOCTB;

3. HU3KYI0 XMMHUYECKYI aKTUBHOCTb; +

4. HU3KYIO CIOCOOHOCTh K AUCIIEPCHH.

14) TermoHOCUTENb JOKEH OBITh:

1. HET mpaBUJIbHBIX OTBETOB;

2. HEIJIAaCTUYEH;

3. HETOKCHYEH; +

4. HErUTPOCKOTINYEH.

15) HepoctaTkoM BOJbI SBIS€TCS OrPaHUYEHHBIM BEpXHEW YpPOBEHb
TEeMIEPaTYPBHI:

1. mpu 0OBIYHO KCTIONB3YEMBIX HA MPOU3BOJICTBE AaBieHUsX 10 120°C;

2. mpu 0OBIYHO UCTIOJIB3YEMBIX Ha TPOU3BOJICTBE AaBieHuUsx 6omnee 90°C;

3. ipu 0OBIYHO UCIIONIB3YEMBIX Ha MPOU3BOJICTBE AaBieHUsX 10 150°C; +

4. mpu 0OBIYHO MCTIOJIB3YEMBIX Ha TPOU3BOICTBE AaBieHusx 10 140°C.

16) I'opsiayto Boly TPAaHCHIOPTUPYIOT TIO TPYOOTNPOBOAAM HA PACCTOSIHUS:

I. mo 20 xm; +

2. 10 10 km;

3. HET IPaBUJIbHBIX OTBETOB;

4. 1o 7 KM.

17) CHuxeHue Ttemmneparypbl BOABI B XOPOIIO TEMJIOU30JIUPOBAHHOM
TpyOOmnpoBoOIE:



1. e npesbimaet 1°C Ha 1 km; +

2. ne npespimaer 1K Ha 1 xm;

3. "e npessbimaet 1°C Ha 1 M;

4. ne npesbimaet 0,1°C Ha 1 kM.

18) BoastHoit map umeer:

1. HET MpPaBUIIBHBIX OTBETOB;

2. CPaBHHUTEIIBHO HEBBICOKYIO BSI3KOCTh U IPUEMIIEMYIO INIOTHOCTH; +

3. CpPaBHUTEIBHO HEBBICOKYIO BA3KOCTh M BBICOKYIO IJIOTHOCTH;

4. BBICOKYIO BSI3KOCTh M IPUEMIIEMYIO TIJIOTHOCTb.

19) Ao6comotHomy naienuto 0,2 MIla cooTBeTcTByeT Temmeparypa
HACBIIIEHHOTO Mapa:

1. 120 °C; +

2.110 °C;

3. 109 °C;

4.115 °C.

20) AocomotHomy naBiaenuto 0,5 Mlla cooTBeTCTBYeT Temmeparypa
HAaCBILIEHHOT0 Napa:

1. 154 °C;

2. 142 °C;

3.152 °C; +

4. HEeT MpaBUJIbHBIX OTBETOB.

21) AGcomorHomy paBinenuio 1 MIla cooTBeTcTByeT Temmeparypa
HACBIIIEHHOTO Tapa:

1. 180 °C; +

2.170 °C;

3. 182 °C;

4. 168 °C.

22) dns TennocHaOXeHUs 000pYyIOBaHUS OOBIYHO MCIIOJIB3YIOT BOJSHOM
nap JaBJICHUEM:

1. 0,3—0,8 MlIla;

2.0,1—0,4 MlIla;

3.0,3—0,4 MIla; +

4.0,2—0,6 MIla.

23) TpaHCOPTUPOBKY Tlapa OCYIIECTBIISIIOT, KaK MPABWIIO, HA PACCTOS HUSL:

1. 10 6 xKM;

2. HET NPABUJIbHBIX OTBETOB;

3. 10 8 kMm;

4. 1o 5 xm. +

24) PexkoMeHIyeMble CKOPOCTH TPAHCHOPTUPOBKU MEPErPETOro BOASHOTO
napa:

1.30—75 m/c; +

2. 30—65 m/c;

3. HET NMPaBUJIBLHBIX OTBETOB;

4.32—78 m/c.



25) PekxoMeH1yemMble CKOPOCTH TPAHCIOPTUPOBKH HACBIIIEHHOTO BOJSHOTO

napa:
1.30—60 m/c;
2.30—50 m/c; +
3. 40—50 m/c;

4. HEeT MpaBUJIbHBIX OTBETOB.

26) TermmooOMeHHBIM anmapaToM (TeTIO0OMEHHUKOM ) TIPUHSATO HAa3bIBATh:

1. ycTpoWCTBO IJig TMepeaadyd TEMIOThl OT OJHOTO TEIUIOHOCUTEN K
Apyromy; +

2. cucteMy ISl Iepeladyu TeII0Thl OT OJIHOTO TEIIOHOCHUTENS K IPYTromy;

3. peaxkTop A1 IPOU3BOJICTBA TETIIOBON SHEPTUH;

4. yCTpOMCTBO [JIg MIEpejauu TeII0OThI OT TEIJIOHOCUTEINS K TOTPEOUTEITIO.

27) Ans TemnooOMEHHUKOB HEMIPEPHIBHOTO JICUCTBUS IJIABHBIM SIBJISCTCS:

1. pexxnM npenBapuTEIBLHOIO HATPEBA;

2. CTalMOHAPHBIN PEXUM;

3. peXKUM OXJIAXKICHUSA;

4. yCTaHOBUBIIMICS PEKUAM. +

28) Jlns TemiooOMEHHBIX anmnapaTtoB MEPUOJUYECKOTO JIEUCTBUS OCHOBHBIM
SBJISICTCSL:

1. HET MpPaBUIIBLHBIX OTBETOB;

2. HEYCTaHOBUBILIUICS PEXUM; +

3. YCTaHOBUBILHIICS PEKUM;

4. pexxuM 3arpy3Ku ChIPbSL.

29) Ilo npuHIUIy NEHCTBUS TEIUIOOOMEHHBIE anmnapathl IETsIT Ha:

1. pa3enuTenbHbIE U CMECUTEIIBHBIE.

2. IOBEPXHOCTHBIE U CENapaliMOHHBIE.

3. MOBEPXHOCTHHIC U BHYTPEHHETO TEIJI00OMEHa;

4. NIOBEPXHOCTHBIE U CMECUTEIbHBIC. +

30) [ToBepXHOCTHBIC TENIOOOMEHHBIC anlapaThl MOAPa3ACSIOT Ha!

l. pexynepaTuBHbBIE U pereHepaTUBHbIC; +

2. HET MPABUJIBHBIX OTBETOB;

3. pexynepaTuBHbBIE U pPETCHEPAIMOHHBIE;

4. peuupKyJISIIIUOHHBIE U pPEreHepaTUBHBIC.

31) OOBIYHO pereHepaTUBHbIE TEMJIOOOMEHHUKH HCHOJB3YIOT IS
KOMOUWHAIIUY TeTUIOHOCUTENECH:

1. ra3 — Boxa;

2.ra3 —ras; +

3. map — ras;

4. raz — HAacCBIICHHBIN TTap.

32) bonee ynoOHBIM BapuaHTOM JJiI CMECUTEIbHBIX TEIJIOOOMEHHUKOB C
pazzesieHueM TeTUIOHOCHUTENCH SIBIISICTCS KOMOUHAIIMS:

1. ra3 — KOH/JEHCAT;

2. meperpeTsii Map — KUAKOCTb;

3. HET NMPaBUJIBLHBIX OTBETOB;

4. r1a3 — XUIKOCTD. +



33) TIloBepxHOCTh TEmIOOOMEHAa OJHOM CEKIMH HCIOJb3YyEeMbIX B
MIPOMBITIUICHHOCTH CEKIIMOHHBIX TeTJIO00OMEHHUKOB COCTABIISCT:

1.0,75—10 m?;
2.0,75—30 Mm% +
3.1,75—3,25 m%;

4. HEeT MpaBUJIbHBIX OTBETOB.

34) K pa3psiiy CEeKIIMOHHBIX OTHOCSITCS] TEMJI00OMEHHUKH THUIIA!

1. «Tpy0Oa B KaHame;

2. «TpyOKHU B KOKYXE»;

3. HET IPaBUWJIbHBIX OTBETOB;

4. «Tpy0a B TpyOe». +

35) OOBIYHO B TNPOMBIIUICHHBIX KOXYXOTPYOHBIX TEIIO0OMEHHUKAX
UCIIOJIB3YIOT TPYOBl C BHYTPEHHUM JHAMETPOM:

1. e menee 11 u He Ooiee 38 MwM;

2. He meHee 12 u He O6onee 38 Mm; +

3. me meHee 12 u He Ooitee 36 MM;

4. ue menee 10 u ne 6osiee 30 MMm.

36) Bo3MoskHas 1nuHa TPyOHOIO My4Ka B MPOMBIIUIEHHBIX KOXYXOTPYOHBIX
TEII00OMEHHUKAX MOKET COCTABJIATH:

1. HET MpPaBUIIBLHBIX OTBETOB;

2.0,9+8 M;

3.0,9+6 m; +

4. 4+6 m.

37) Bo3moskHas TOJNIIMHA CTEHOK TPYO B IMPOMBIIIUICHHBIX KOXKYXOTPYOHBIX
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.

l. 38) TpyOHas nocka npeacTasisieT coOoil:

1. MeTauIMYecKuil MPSIMOYTOJILHUK, B KOTOPOM UMEIOTCS OTBEPCTHS I TPYO
C DJIEMEHTaMH YILJIOTHEHUI;

2. HET NPABUJIbHBIX OTBETOB;

3. MeTaJuIM4eCKUil JUCK, B KOTOPOM HMEIOTCS OTBEPCTUS MJIA MpoXoja
TETUIOHOCUTETIS;

4. MeTaJUIMYeCKUW TUCK, B KOTOPOM HMEIOTCS OTBEpPCTUA i TpyO ¢
AJIEMEHTAMH YIUIOTHEHHMU. +

39) Ilogorpesarenu [IBMP BbiyckaroTcs ¢ IIIOCKUMHM JHUIIIAMU Ha padouee
JIaBJICHHE:

1. 12 krc/em?;

2. 10 krc/em?; +

3. 0,1 krc/cm?;

4. 16 xrc/cm?.

40) ITonorpeBarenu [IBMP BbIlyCKaroTCA € 3JTMNTUYECKUMH JHUIIAMHA Ha
JIaBJICHUE:!



1. 18 krc/em?;

2. HET NPaBUJIbHBIX OTBETOB;

3. 16 krc/em?; +

4. 26 xrc/em?,

41) KoxyxoTpyOHble nmapoBojsiHbie nogorpesarenu tuma [IIIMP pabGoTtaroT ¢
JTABJIEHUEM T1apa B KOPITyCe:

1. no 1,6 Mlla; +

2. 10 2,6 Mlla;

3. 1o 1,8 MIlIa;

4. HEeT NPaBUJIILHBIX OTBETOB.

42) Ilonorpearenu [TIIMP pa3zpabotanbl B IByX BapHaHTax:

1. Ha pabGouee maBienue napa 1,4 u 0,9 Mlla;

2. HET MPaBUJIbHBIX OTBETOB;

3. Ha pabouee masienue napa 1,5 u 3,7 Mlla;

4. na pabouee nasnenue mapa 1,4 u 0,7 Mlla. +

43) bnoku U3 nmojorpeBaTesiel MOCTaBISI0TCS C ONOPHBIM KapKacoM:

1. ¢ tuameTpamu KopmycoB 6osiee 327 mMm;

2. ¢ 1uamMeTpamu KopiycoB 6oiiee 315 mm;

3. ¢ InaMeTpamMu KopmycoB Oosiee 325 mm; +

4. ¢ nuameTpaMu KopiycoB O0osiee 349 mm.

44) Anmmapatsl cobuparotcs B 0J0Ku 6€3 Kapkaca:

1. ¢ nnameTpamu kopmycoB MeHee 315 mm;

2. HET NPABUJIbHBIX OTBETOB;

3. ¢ InaMeTpamMu KOpImycoB MeHee 329 mm;

4. c nnameTpaMu KopIycoB MeHee 325 mM. +

45) Ilnomramp MOBEPXHOCTH TEIJIOOOMEHAa MOXKET OBITh ONpEACICHa W3
ypaBHEHHUS TEIJIONEPEIayun:

l. O0=aFAt;

2. Q=kFAt;+

3. 0 =kVAt;

4. O =kFAr.

46) OpueHTUPOBOYHOE 3HAUECHHE KOA(P(ULHMEHTOB TEIJIOOTIAYH B YCIOBUAX
BBIHYJECHHOTO JIBUJKEHUS BOJIbI B PEKYIIEPATOPE MOKET ObITh MOPSAKA:

1. HET MPaBUIIBLHBIX OTBETOB,;

2. 4000—8000 Bt/(M*K); +

3.2000—8000 B1/(M*K);

4. 4000—6000 Bt/(M?K).

47) JaBmenue ¢ wucmaputTens BBHIOMpAETCS TakKMM 00pa3oM, dYTOOBI
o0ecreunBaTh:

1. Hy>)XHYIO Temneparypy Ipouecca;

2. HET NPABUJIBHBIX OTBETOB;

3. HanboJee HU3KYIO TeMIepaTypy KUIICHUS;

4. HY)KHYIO TEMIIepaTypy KUIeHUs. +
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