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Размещенное изображение


1. Ilean ocBOeHHSI TUCHMILIMHBI

K ocCHOBHBIM 1eJsIM OCBOECHHUS JUCIHUIUIMHLEI «YCTAHOBKU  JUIA
TpaHChOpMAIIH TEIUIa U TIPOIIECCOB OXJIAKICHIS CIICAYET OTHECTH:

— (hopMHUpOBaHKE 3HAHUN O COBPEMEHHBIX PHUHIIUIAX, METOAAX U CPEACTBAX
MIPOCKTUPOBAHMSI M KOHCTPYMPOBAHUS YCTAaHOBOK IS TpaHcopMmaiuy Teria u
MPOIIECCOB OXJIAKICHUS, WCIBITAHUHA W KOHTPOJSI WX TEIUIOTEXHOJOTUYECKHUX
napaMeTpos;

— UW3y4YeHHE CTmoco00B TMOBBIMEHUS A(O(PEKTUBHOCTH  AKCIUTyaTallHH,
MPOEKTUPOBAHUS M KOHCTPYHPOBAHMS YCTAHOBOK I TpaHCOpMAIUHM Teria U
MIPOIIECCOB OXJIAXKICHUS, BBIPAOOTKAa HABBIKOB y CTYJIEHTOB CaMOCTOSTEIHHO
dbopMynmupoBaTh W pemiaTh 3aJa4d POSKTUPOBAHUA M KOHCTPYHPOBAHHUS
TETUTOMCIIONB3YIONINX YCTAaHOBOK.

— TIOATOTOBKAa CTYACHTOB K  JIEATCILHOCTH B  COOTBETCTBHU C
KBATH(PUKAIMOHHON XapaKTEPUCTUKOW OakagaBpa Mo HaIpaBJICHHUIO, B TOM YHCIIC
(dbopMHpOBaHUE YMEHHUH IO BBISBICHHUIO HEOOXOIUMBIX YCOBEPIICHCTBOBAHUN U
pa3paboTKe HOBBIX, Oosice 3(P(PEKTUBHBIX METOJOB NPOCKTUPOBAHUS U
KOHCTPYMPOBAHUS YCTAaHOBOK JUIA TpaHchopMmanuyd Telia H TPOIECCOB
OXJTXKICHHUSL.

K ocHOBHBIM 3aadyaM OCBOCHHUS JUCIUIUITMHBI «YCTAaHOBKU  JIA
TpaHchOpMaIMH TEIIa U TIPOLIECCOB OXJIAKICHUS CIIEIYET OTHECTH:

— BBIPabOTaTh HABBIKH Y CTYJCHTOB CAMOCTOATENHLHO (hOPMYTUPOBATH 33JaUH
MPOCKTUPOBAHUSI U KOHCTPYMPOBAHUSA YCTAHOBOK i TpaHcopMmaluu Tersia u
MIPOLIECCOB OXJIAXKICHHUS;

— Hay4HWTh MBICIUTh CHUCTEMHO Ha MPUMEpax MOBBIIICHUS YHEPTETHUYECKOM
3¢ (HEKTUBHOCTH YCTAHOBOK JUIsl TPAaHC(OPMAIIUU TEIIA U TPOIECCOB OXJIAXKICHUS
C YY4ETOM TEXHOJIOTHYECKUX, SKOJOTHUECKUX U IKOHOMHUECKHUX (DAKTOPOB;

— HAYYWTh aHAJU3UPOBATh CYIIECTBYIOIINE METOABI TMPOCKTUPOBAHUS M
KOHCTPYHPOBAaHUS YCTAHOBOK JUIsl TpaHcPopMaluu TeIula ¥ TMPOIECCOB
OXJIAXKJICHUS, pa3pabdaThiBaTh W BHEAPATh HEOOXOIWMBIE HW3MEHEHHUS B UX
CTPYKTYpE C MO3ULMI MOBBIIEHUS 3P(HEKTUBHOCTH U SHEPTOCOEPEKECHHUS;

— 1aTh HHPOPMAIIUIO O HOBBIX METOAAaX MPOCKTUPOBAHMS 1 KOHCTPYHPOBAHHUS
YCTaHOBOK JJIsl TpaHC(OPMAITUH TeTJIa U MPOIIECCOB OXJIAXKACHHUS B OTE€UECTBEHHON
n 3apyOe)KHOM TIPaKTHUKE, pa3BUBATh CIIOCOOHOCTH OOBEKTHUBHO OIEHHUBATh
MpPEUMYIeCTBA M HEJOCTAaTKH TaKUX METOJI0OB, KaK OTEYECTBEHHBIX, TaK U
3apyOEKHBIX;

— Hay4YHUTh aHATU3UPOBATH PE3YJIBTATHI MPOCKTUPOBAHUS U KOHCTPYHPOBAHUS
YCTaHOBOK JIJIsi TpaHC(OpMaIUU TEIjla U MPOIIECCOB OXJIAXKIACHUS, TPOU3BOINUTH
MOMCK OMTUMHU3AIMOHHOTO PEIICHUS C TIOMOIIbIO BCEBO3MOXKHBIX METO/IOB.



2. Mecto mucuumianHbl B cTpykrype OOII 6akanaBpuara

JucuuniavHa

«YCTaHOBKM Il TpaHc(opManuu Temia M IPOILECCOB

OXJIQKJICHUS» OTHOCUTCS K YHCTY MPOGECCHOHANBHBIX YUCOHBIX NUCIHIUIAH TI0
BBIOOPY OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OakaiaBpHuaTa.

«YCTaHOBKM g TpaHChOpMAIMM TeIla W TPOIECCOB  OXJIAKICHUS)
B3aMMOCBSI3aHa JIOTHYECKH U COJAEPKATEIbHO-METOAUYECKH CO CIEAYIOIIUMU
nuciuiinHaMu 1 npaktukamu OOIT:

B yacTu nukia AUCIUIUIMH 110 BEIOOPY:

— TemnosHepreTnyeckre CUCTEMbI TPOMBIIICHHBIX MPEIIPUSITHIA;

— DHEPreTUYeCKUii KOMIUIEKC MPOMBIIUICHHBIX TPEANPUSATUN;

— X0JIOAWJIbHBIE U TEIUIOHACOCHBIE YCTAaHOBKH;

— DKCIUTyaTalus TEIIOAHEPTETUYECKUX YCTAHOBOK U CUCTEM;

— MeTo/pl UCTIBITAaHUHM U HAJAJKU TEXHOJIOTUYECKOTO 000PYyA0BaHUS.

3. IlepevyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS N0 AUCHUILIUHE
(MoyJI10), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJIbTaTAMM OCBOCHHUS
00pa3oBaTeJIbHOM NPOrPaMMBbI

B pesynbraTe

OCBOCHMSI JHUCLUMIUIMHBI (MOAYJIA) Yy OOyYarolmuxcs

(bopMI/Ip}IIOTCH CJICAYIOIIHUC KOMIICTCHOUKU W OOJIDKHBI OBITH AOCTUT'HYThI
CICAyromuc pC3yjabTaThbl O6y‘{eHI/IH KaK JTall d)OpMI/IpOBaHI/IH COOTBCTCTBYIOIIIHUX

KOMITCTCHITU:
B pesyabrare ocBOCHUA
o0pa3oBaTesbHOI
Kon DOIDAMMEI IlepeyeHb MuIAHUPYEMBIX Pe3yJbTATOB
KOMIIETEeHI[H U porp: 00y4eHHUs MO AUCHUILINHE
00yyarouuiicst 10/1KeH
o01axaTh
OIIK-3 crocoOeH 3HATD:
ACMOHCTPUPOBATh ® METOJUKH cOOpa M aHaIn3a UCXOIHBIX

NPUMEHEHHE OCHOBHBIX
Croco00B MOJTyueHus,
npeoOpa3oBaHus,
TpaHCIopTa U
UCTIOJIb30BAHUS TEILIOTHI
B TCINIOTEXHUYCCKUX
YCTaHOBKaX M CUCTEMax

JAHHBIX JUJISl IPOEKTUPOBAHUS
9HEProoObEKTOB U UX IIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTalHUen

yMeThb:

e coOupaTh U aHAJIU3UPOBATH UCXOJHbBIE
JaHHBIE JJI IPOEKTUPOBAHHUS
SHEPTOOOBEKTOB U MX FJIEMEHTOB B
COOTBETCTBUM C HOPMAaTUBHOMN
JNOKyMEHTAIMEN;

BJIAJETh:

e MeToAaMu cOopa M aHaJu3a HCXOHBIX
JAHHBIX JUISl IPOEKTUPOBAHUS
SHEPTOOOBEKTOB U MIX AJIEMEHTOB B
COOTBETCTBUH C HOPMAaTUBHOMN
JIOKYMEHTaluen




I1K-3

CrocoGHOCTS K
BBITIOJIHEHUIO Pacu€ToOB U
noctpoenuto cxem OITJ]
MIPU UCIIOJIb30BAHUU
TUIIOBBIX METOJIOB

3HATh:

e MeTOzabI MPOBEICHHS THITOBBIX,
TUIAHOBBIX UCIBITAHUI U PEMOHTOB
TEXHOJIOTUYECKOT0 000pyI0BaHUS,
MOHTa)KHBIX, HATAJI0YHBIX U ITyCKOBBIX
pabor

yMeThb:

e (OOecrieunBaTh NPOBEJCHUE TUIIOBBIX,
IUTAHOBBIX UCIIBITAHUHA M PEMOHTOB
TEXHOJIOTHYECKOT0 000pyIOBaHHUS,
MOHTa)XHBIX, HAJIQJIOYHBIX U ITyCKOBBIX
pabor

BJIA/IeTh:

e MeTogaMu NPOBEICHHS THIIOBBIX,
IUTAHOBBIX UCTIBITAHUHA M PEMOHTOB
TEXHOJIOTHIECKOT0 000pyIOBaHHUS,
MOHTa)KHBIX, HAJIQJIOUYHBIX U ITyCKOBBIX
pabort

[1K-4

CrniocoOHOCTb K
pazpaboTke
MEPOINPHUSATHIH 110 IHEPTO-
U pecypcocOepekeHUI0
Ha OI1/]

3HATh:

e MeToabl IPOBEACHUS PA0OT 1O OLIEHKE
TEXHUYECKOTO COCTOSIHUS U OCTATOYHOTO
pecypca 000pyI0BaHUS B OpraHU3AINN;

e MeToasl NpoBeACHUS
npoUIAKTUIECKIX OCMOTPOB U
TEKYILEro peMOHTa 000pyI0BaHUS

yMeThb:

e OO0ecneunBaTh NIpoBeAeHHE PabOT MO
OIICHKE TEXHUYECKOTO COCTOSTHUS U
OCTaTOYHOT'O pecypca 000pyI0BaHUS B
OpTaHM3aIIH;

e [IpoBoANTH MPOPIIAKTHICCKUE
OCMOTPBHI M TEKYIIHIl pEMOHT
o0opyIoBaHUs

BJIA/IETh:

e MeTonamu npoBeeHus paboT Mo OLIEHKe
TEXHHUYECKOTO COCTOSIHHSI U OCTATOYHOTO
pecypca 000pyI0BaHUs B OpraHU3AIINY;

e HaBbikamu npoBeaeHUs
npo(UTAKTUIECKIX OCMOTPOB U
TEKYIIEro PpEMOHTa 000pyA0BaHUS

4. CTpyKTYypAa U coaepKaHue TUCUUIIMHBI

OO0masi Tpy1I0€MKOCTh AUCITUIUITMHBI COCTABIISIET 3 3aU€THBIC €IUHUIIBI, T.C.
108 akagemMuueckux 4yacoB (U3 HUX 18 yacoB — nekuuu, 36 yaca — MPaKTUYECKUE
3aHTHS, 54 9acOB — caMOCTOsATEIbHAs paboTa CTYIEHTOB).




CrTpyKTypa M cOoAep)KaHUE AMCLUILIIMHBI «YCTaHOBKHM AJI TpaHCHOpMaIu
TeIJla W MPOLECCOB OXJAXKIACHUS» IO CPOKaM M BUAAM padOThl OTPAKEHbI B
[Tpunoxenun 1.

Coneprxanue pa3aeioB JTUCHUILIHHbBI

Ilecroii cemecTp

Tema 1. BBenenue

[Ipeamer, 3amaun W coJepKaHWE JAUCHMIUIMHBL. PoJIb yCTaHOBOK Jis
TpaHchopMali TeIla U MPOLECCOB OXJAXKIEHUS B pabOTe SHEPreTUYECKOro
koMiuiekca P®. OcHoBHbBIE TepMUHBI U onpeaenieHus. Kinaccudukaius ycTraHOBOK
JUTsl TpaHc(opMaIuu Teria U MPOLECCOB OXJIAXKICHUS.

Tema 2. TepmoaguHamMu4ecKre 0CHOBBI X010IMIbHBIX MALIIUH

®duznyeckre MNPUHUUIBI TOJYYEHUsT HU3KUX Temmeparyp. [lmaBineHue u
oxjaxnaeHue cmecu. Kumnenwe u cyOnmumanus. Pabora pacumimpeHust ras3os.
Pacmupenune ra3zoB mnyrteM japoccenupoBanus (3pdext Jxoyns—TomcoHa).
BuxpeBoit 3¢ ekt oxnaxaeHus. ArperaTHoe cocTosiHue BemecTBa. OOpaTHbBIN
nukn  Kapno.  Tepmommnammyeckue — auarpammbl.  TemioBoul — pacder
OJIHOCTYTIEHYaTON MapoBOM XOJIOAWIBHON MamuHbl. J(narpamma 1gp- 1. O6patHbIil
uuki Kapao Kiaccudukanus u TemioTeXHU4eCKUE OCHOBBI PaOOThI XOIO0IUIBHBIX
MamuH Pabouuii mporecc mapoBOd KOMIPECCOPHOM XOJOAUIBLHON MAaIIUHBI.
X0J1I010ITPOU3BOIUTENILHOCTh KOMIIpECCOpa M yCTaHOBKHM. Paboume mporueccsl
IIAPOBBIX  JIBYXCTYIIEHUaTbIX  KOMIIPECCMOHHBIX  XOJIOAWIBHBIX  MAIIWH.
X0101UIbHBIE ar€HThI U XJIAJOHOCUTEIN

Tema 3. KoHcTpyKIIMSA X0I0AMIBLHBIX MAIIIUH

Kommpeccopbl  xonmoauibHbIX  MamuH. Knaccudukanus  HOpUIHEBBIX
komrnpeccopoB.  KoHCTpykmuss  kommpeccopoB. BuHTOBbIE H  pOTOpHBIE
XOJIOOWJIBHBIE ~ KOMIIPECCOPBL.  YCTPOMCTBO  MOPHIHEBBIX  XJIAJOHOBBIX
KoMrpeccopoB. lloBpimieHne HaAEKHOCTH W SKOHOMHYHOCTH KOMIIPECCOPOB.
TennooOMeHHbIE M BCOMOTraTelibHbIe anmnapathl. Knaccudukanus u ycTpoicTBO
KoHJIeHcaTopoB. Kitaccudukanus ucnaputenei.

Tema 4. Tunsl X010AMJIBHBIX MAIIIMH, CHCTEMbI OXJIAK/ICHUS

XonoauibHbIe arperaTbl. AMMUAUHbBIE XOJIOAUJIbHBIE arperatbl U MalllUHBbI.
@®peoHOBBIE  XOJIOAWIbHBIE  arperatbl W MamMHbl.  AOCOPOIMOHHBIC
BOJIOAMMUAYHBIE XOJIOAWJIbHBIE MAaIlUIUHBL. [lapo’KEeKTOpHBIE  XOJIOAUIIbHBIE
MAILIUHBI.

Tema 5. PerysiupoBanue u apToMaTu3anus padorbl X0J0ANJIbHbBIX MAIIIMH
H YCTAHOBOK KOHIAMIIMOHMPOBAHMS BO3IyXa

[IpyuHUIMIIBI ABTOMATU3AIMHN XOJIOIUJIbHBIX YCTAaHOBOK. OCHOBHBIE TTOHSTHS 00
ABTOMATUYECKOM  peryjqupoBaHuud. (CXembl aBTOMATH3aLMHU  XOJIOJWJIBHBIX
yCTaHOBOK. CX€MBbI XOJIOAWIbHBIX YCTaHOBOK.



5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

MeTtonuka mpenofaBaHUs AUCHUUIUIMHBI «YCTAHOBKU I TpaHCPOpMAIUH
TEIJIa U MPOLIECCOB OXJAKICHUS» U peaan3alnns KOMIETEHTHOCTHOIO MOJAX0Ja B
U3JIO)KEHUM W BOCHPUATHHM Marepuaia MpelyCMaTpUBAET HCIOJIb30BaHHUE
CIICIYIOIIUX AaKTHUBHBIX W WHTEPAKTUBHBIX (OPM TPOBEICHUS TPYIIIOBBIX,
WHIUBUYJIbHBIX, ayIUTOPHBIX 3aHATHI B COYETAHUM C BHEAYIUTOPHOU pabOTON
C 11eJ1bt0 OPMUPOBAHUS U PA3BUTHSI MPOGECCUOHATBHBIX HABBIKOB O0YYAIOIIUXCSI:

— MOJrOTOBKA K BBIIOJIHEHUIO MPAKTUYECKUX padO0T B ay/IMTOPUIX By3a U Ha
MOIIHOCTSX MPEANPUATUN-TTAPTHEPOB;

— 3alllUTa U UTHAUBUAYAIbHOE 00CYK/IEHHE BBITIOJIHIEMBIX 3TAlOB PACYETHOTO
3aJlaHus;

— o0cy:kIeHne U 3amuTa pedepaToB MO JUCIUIUINHE,

— MOATrOTOBKA, IPEICTABICEHUE U 00CYKIEHUE MPE3CHTALMI HA CEMUHAPCKUX
3aHATHUSAX;

— OpraHu3alys U NpoBEJEHUE TEKYLEro KOHTPOJISI 3HAHUM CTYJIEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— HCHOJB30BAHME WHTEPAKTUBHBIX (POPM TEKyIIEro KOHTpoJsi B (opme
ayJIMTOPHOTO U BHEAYJUTOPHOTO HHTEPHET-TECTUPOBAHUS;

— TPOBEJICHUE MAaCTep-KJIAcCOB 3KCIEPTOB U CIEUUAIUCTOB MO METOAaM
KOHTPOJISI U TEXHUYECKON JAMArHOCTUKH TEIJIO3HEPTeTUYECKOro 000pyI0BaHMsl, a
Takke  SPQPEKTUBHBIX  METOJOB  JKCIUIyaTalud  TEIJIO3HEPTeTUYECKOTO
o0opy10BaHUSI.

VY nenbHbI Bec 3aHATHH, TPOBOAUMBIX B HHTEPAKTUBHBIX (pOpMax, orpeesieH
IJIaBHOM 1ebio  00pa3oBaTeNIbHOM MpPOrpaMMbl, OCOOEHHOCTbIO KOHTHUHIE€HTA
oOyyaromuxcss M COJAEp)KaHWEeM JUCHUIUIMHBI «KOHTpOllb M TeXHHUYecKas
JIMAarHOCTHKA TEMJIOAHEPTreTUYECKOro 000PYI0BaHUSA» U B LIEJIOM IO JAMCLMILIAHE
coctaBisieT 50% ayaAUTOPHBIX 3aHATHUN. 3aHATHUS MPAKTUYECKOTO TUIIA COCTABJISIIOT
33% oT o0beMa ayTUTOPHBIX 3aHATUM.

6. OneHoYHbIE CPeACTBA AJIA TEKYILIEr0 KOHTPOJIA YCIIeBAEMOCTH,
NMPOMEKYTOUYHOI aTTeCTAlMH 110 UTOraM 0CBOEHUSI AUCHUILJIMHBI U Y4eOHO-
MeTOoAuYeCKoe o0ecredyeHue CaMOCTOsATEeIbHOM padoThl CTYACHTOB

B mnpouecce 0o0yueHHMs HUCHOIB3YIOTCSA CJEAYIOUIME OLIEHOYHbIE (OPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJIS
YCIIEBAEMOCTH U IIPOMEKYTOYHBIX aTTECTALUI:

- TIOJATOTOBKA M BBICTYIUIEHWE HA CEMHUHAPCKOM 3aHATHH C MPE3CHTALHUEH U
oOCyXJeHHeM Ha TeMy «MeTOAMKHM M CpeACTBAa KOHTPOJII U TEXHUYECKOH
JUArHOCTUKHU  TEIUIODHEPreTUYECKOTO 000OpyAOBaHUS» (MHAUBUIYAIbHO IS
Ka)XJ10ro 00y4Jaromerocs).

OueHouYHbIE CpEACTBAa TEKYUIEro KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHus B popMe OJIaHKOBOTO U (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, ISl KOHTPOJS OCBOEHUSI 00YYaIOIMMUCS Pa3/iesiOB TUCUUILINHBL,
3aIllMTa OTYETOB MO MPAKTUYECKUM 3aJIaHUSM.



OOpa3upl TECTOBBIX 3aJaHMM, 3aJaHUNM PACUYETHBIX PadOT, KOHTPOJIbHBIX
BOIIPOCOB M 3aJaHUM [ NPOBEACHUSA TEKYyLIEro KOHTPOJIsSI, IPUBENCHBI B
IIPUIIOKEHUH 2.

6.1. ®oH/I OLIEHOYHBIX CPEICTB JISl POBeIeHUS MPOMEKYTOUYHOM ATTEeCTANNH
00y4aromuxcs no JMCUUIINHE (MOXYJII0)

6.1.1. IlepevyeHb KOMIeTEeHINi ¢ YKa3aHUEM 3TanoB UX ()OPMUPOBAHUS B
npoiecce 0CBOCHNs 00pPa30BaTEeIbHONH MIPOrPaMMBbI.
B pe3yiabTarte ocBOeHHMS IMCHUILIUHBI (MOaYJIs1) GOPMHUPYIOTCS cCJIeayIoNIue

KOMIIeTeHIIUH
Kon B pe3yabTarte ocBoeHHMsI 00pPa30BaTeIbHOI MPOrpaMMBblI
KOMIIeTeH UM o0yJarIuiics 10/2KeH 00,1a1aTh
OIIK-3 Ccroco0eH  JEeMOHCTPUpPOBAThH  INPUMEHEHHE  OCHOBHBIX  CIIOCOOOB

MOJTy4YeHus1, MpeoOpa3oBaHusl, TPAHCIIOPTA U HCIIOJIB30BAHUS TEIUIOTHI B
TEIUIOTEXHUUYECKUX YCTAaHOBKAX U CUCTEMax

[1K-3 CriocoOHOCTh K BBIIIOJHEHUIO pacyeToB U noctpoeHuto cxem OIIJ] mpu
WCIOJIb30BAHUH TUIIOBBIX METOIOB
[1K-4 CnocobHocTh K pa3paboTKe  MEpONpUSTHM  TO0  JHEpro- u

pecypcocoepexenuto Ha O]

B mporiecce ocBoeHmst 00pa30BaTeIbHON MPOTPAMMBI JAaHHBIEC KOMITETCHITHH, B
TOM YHCJIC UX OTACIIbHBIC KOMITIOHEHTHI, (DOPMHUPYIOTCSI IIOATAITHO B XOJI€ OCBOCHUS
OOyYarOIMMUCS TUCHUIUIMH (MOJyJei), MPaKTUK B COOTBETCTBUHM C Yy4e€OHBIM
IJTAHOM U KaJICHJApHBIM rpadukoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3sareyed 1 KPpUTEPUEB OLIEHNBAHUS KOMIIETCHIM,
(opMupyeMBbIX 110 HTOTaM OCBOEHMS TUCIHUILINHBI (MOAYJIs1), ONMCAHME HIKAJI
OLICHUBAHUS

[ToxazaTenemM OIICHMBAHUS KOMICTCHIIMH Ha pa3IWYHBIX JTamax uX
dbopMHpOBaHUS  SIBISICTCS  JOCTIDKEHHWE  OOyYarOmUMUCS  TIAHUPYEMBIX
pPEe3yJbTaTOB O0YUECHUS MO AUCIUTLINHE (MOAYJIIO).

OIIK-3 - crocoOeH JEeMOHCTPHpPOBAaTh IPUMEHEHHE OCHOBHBIX CIIOCOOOB TMOJIYyYEHHS,
peoOpa3oBaHus, TPAHCIIOPTA U UCTIOIb30BAaHUS TEIUIOTHI B TEMNIOTEXHUYECKUX YCTAaHOBKAaX U
cUcTeMax

IToka3zaTeJb Kpurtepuu oueHuBanus
Onenka Ouenka Ouenka Ouenka
«HEY/10BJIETBOPHUTEN | «YAOBJETBOPH «XOpOoLIo» KOTJIMYHO»




bHO» (He 324YTEeHO) TeJIbHO» (3a4uTeHO) (3a4TeHO0) nan
WIH OTCYTCTBHE (3auTeHo) WiIu W BBICOKHIA
c¢popMHPOBAHHOCTH HU3KOM MOBBIILICHHBI YPOBEHb
KOMIIETeHIHU YPOBEHb il YpOBEHb 0CBOCHMS
O0CBOCHMS O0CBOCHMS KOMIIETeHI[U U
KOMIIETEHIMH | KOMIIETEeHIH
U
3HATh: OO6yuarommuiics OO0yuarommiics Obyuarommiic | OOygaromuiics
METOJUKH cOopa | ACMOHCTpHpYeT JEMOHCTPHPYET | s JIEMOHCTPHPYET
1 aHAI34 HIOJTHOE OTCYTCTBHE HETIOJIHOE JICMOHCTPHpPYE | TOJTHOE
MICXOIHEIX WIIH HETIOCTATOYHOE COOTBETCTBHE T YaCTHYHOE COOTBETCTBHE
COOTBETCTBHE CIIE/TYIOLIHX COOTBETCTBHE | CIEIYIOIIUX
JAHHBIX IS . AYIOIL AYIOHL
CIICTYIOLIMX 3HAHUIL: 3HAHUIL: CIIETYIOLINX 3HAHUH:
MPOEKTUPOBAHU .
METOJIUKU cOopa U METOUKHU 3HAHUU: METOJUKHU
Py
aHaM3a UCXOJHBIX cbopa u METOAUKH cbopa u
YHEProoOHEKTOB 6
JTAHHBIX JUIs aHainsa coopa u aHanusa
U UX 3JIEMEHTOB
MPOEKTUPOBAHUSA HCXOIHBIX aHanusa HCXOIHBIX
B COOTBETCTBHUH
. | DOHEProoOBEKTOB U UX | IaHHBIX AJIS MCXOAHBIX JAHHBIX IS
C HOPMATUBHOM
. | DJICMCHTOB B OPOCKTUPOBAaHU | HAaHHBIX IJIA POCKTUPOBAHU
OKYMEHTalHUE1
Oy I COOTBETCTBUU C A MPOEKTUPOBA | 5
HOPMAaTUBHOMN HHEProoObEKTO | HUA 3HEProoObEKTO
JIOKYMEHTalKuen B U UX SHEPrOOOBEK | B U UX
S3JIEMCHTOB B TOB U UX 3JICMCHTOB B
COOTBETCTBUU C | DJIEMECHTOB B | COOTBETCTBUH C
HOPMAaTUBHOMN COOTBETCTBH | HOPMATUBHOMN
JIOKYMEHTALUEn | U C JIOKyMEHTaluen
. HomyckaroTcst HOPMAaTHUBHOM | , CBOOOIHO
3HAYUTEIbHBIE JOKYMEHTALH | OIEPUPYET
OINOKH, e puoope-
IMPOABIIACTCA , HO TCEHHbBIMU
3HAHM, 110 PANY | He3HAUMTENBH
roKa3areliei, bIe OIIHOKH,
00yuaromuiics HETOYHOCTH,
UCIIBITHIBACT 3aTpyIHCHHS
3HAYUTEIbHBIE pu
3aTpyAHCHUA NIPU | aHaIUTUYECKU
OIICpUPOBAHNHA X Oollepanusx.
3HAHHUSAMH TIPU
UX TEepeHoce Ha
HOBBIC CUTYallUuH.
yMeTh: OOyuaromuiics He OOyuatommiics Obyuaromuiic | OOyuaromuics
cobupars u yMeeT WIH B JEMOHCTPHPYET | o JI€MOHCTPHPYET
aHAIM3UpOBaTh | HEZIOCTATOUHOM HETIOJIHOE JICMOHCTPHpPYE | TOJTHOE
HUCXOHBIE CTCIICHU YMECT COOTBETCTBUEC T 4aCTHUYHOC COOTBETCTBUC
NAHHbIE [T coOupars u CIIEIYIOLIUX COOTBETCTBHE | CIEIYIOIINX
IPOCKTHPOBAHM AHaJIM3UPOBATH YMEHUN: cneny}gumx YMEHUU:
q HCXOJHBIE TAHHBIE cobupars 1 YMCHUH. cobuparts u
SHEproobbekTop | VU1 TPOCKTHPOBAHHS aHAJIM3UPOBaTh | COOMpPATh U AHAJIM3UPOBATH
W X snementop | QHEPTOOOBEKTOB 1 ux | HCXOMHBIC aHAJIN3UPOBA | HCXOJHBIC
AHHbIC JJIS Thb MCXOJIHBIC aHHbIC JIS
B COOTBETCTBMM | 2JIEMEHTOB B pat A\ it pit
c HOpMaTPIBHOﬁ COOTBETCTBUMU C MMPOCKTUPOBAHU HAaHHBIC IS IIPOCKTUPOBAHU
. i a1 MPOEKTUPOBA | 5
oKyMeHTareii | HOPMAaTHBHOM P p
JIOKyMeHTaIHeil, SHEPTrooOBEeKTO | HUSA SHEPTOOOBEKTO




BBITIOJIHATH

B U UX

9HEPro0OBEK

B 1 UX

MPOEKTHBIE PACYETHI | JIEMEHTOB B TOB U UX 3JIEMCHTOB B
COOTBETCTBUU C | DJIEMEHTOB B | COOTBETCTBHUH C
HOpPMaTUBHOM COOTBETCTBU | HOPMATUBHOMU
JIOKYMEHTaluen | U ¢ JOKyMEHTaluen
. Homyckatorcst HOpMaTUBHOM | . CBOGOIHO
3HAYNTEILHBIE JIOKyMEeHTaIU | ONePHpYeT
OIINOKH, eil. YMenus MPHOOPETEHHBIM
MIPOSBJISCTCS OCBOGHBI, HO 1 YMEHHSMH,
HEJOCTATOUHOCTD | nopyckajorcs | IPHMEHSCT HX B
YMEHHH, 0 PANY | yespaunrensn | CHTYALMAX
IoKa3aTeleH, bie OITHOKH, MTOBLIIIEHHOM
oOyJaronuiics HETOYHOCTH, CIIO3KHOCTH.
HCILITHIBAET 3aTpy/HEHUs
3HAYMTEIBHEIE npu
SaTPYAHCHUA IIPH | apanyTHyecku
OTIEpUPOBAHUU X OTepaLmsX,
}/MeHI/IHMI/I HpI/I HepeHoce
UX TIepeHoce Ha yMeHuit Ha
HOBBIC CI/ITyaHI/II/I. HOBEIE,
HECTAaHIApTHBI
€ CUTYaIlVH.
BJIAJeTh: OO0yuaromuiicst He OO6yuarommiics OO6yuarommiic | OOydaromuiics B
METOIaMt BIIAZIEET UK B BIIafieeT sI YaCTUYIHO ITOJTHOM 00BEME
c6opa ¥ aHau3za | HEAOCTATOMHOMH METOJaMH BIIAZCeT BIIaJICET
MICXO/THBIX CTEIEHU BIAJCET cobopa u MeTOoIaMU MeToIaMU
JNAHHBIX IS MeTogamMu cbopa u aHaIu3a coopa u coopa u
IPOCKTHPOBAHH aHaJIn3a NCXOAHBbIX HCXOIHBIX aHaJIn3a aHaJInuz3a
s JaHHBIX I TAHHBIX I HCXOJHBIX HCXOJHBIX
SHEProoOBHEKTOB IPOCKTUPOBAHHUA MPOEKTUPOBAHU | AAHHBIX I JAHHBIX IJIs1
H HX SIIEMEHTOR 9HEProOOBEKTOB U UX | g MPOEKTUPOBA | MMPOECKTUPOBAHU
B COOTBETCTBHH | O \CMCHTOB B DHEProoOBEKTO | HHA A
C HOPMATHBHOM COOTBGTCTBHI:I c B U X JHEProOOBEK | IHEProOOBEKTO
nokyMeHTarueii | L OPMATHBHOM DJIEMEHTOB B TOB U MX B M HX
AOKYMCHTAllMCH COOTBETCTBHUM C | DJIEMEHTOB B | DJIEMEHTOB B
HOPMAaTUBHOMU COOTBETCTBH | COOTBETCTBUHU C
JIOKYMEHTalUe | U C HOPMaTHUBHOM
B HEMIOJIHOM HOPMaTUBHOM | TOKyMEHTaluen
00beME, JOKYMEHTAI| | , CcBOOOIHO
JIOITYCKAOTCS e, HABBIKH PUMEHSIET
3HAYMTEIBHEIE OCBOEHBI, HO MOJTYYCHHBIC
OIIMOKH, JOIyCKaloTCsi | HABBIKU B
IPOSBIIAETCA He3HauuTelIpH | CATyaluusax
HEJI0OCTATOYHOCTD | pie OIIHOKH, IIOBBILICHHON
BIIAJICHUS HETOYHOCTH, CIIOKHOCTH.
HaBBIKaMH 110 3aTpyAHEHHUS
pany npu
IoKas3areJiei, AHAJTUTHYCCKT
OO0yyarorumiics X ONEpALHsIX,
HUCIIBITBIBACT HepeHoce
3HAYMTEILHEIE yMeHHii Ha
3aTPY/IHEHUS TIPH | HOBEIE,
MPUMCHCHHUH HECTaHAApTHbI
HAaBBIKOB B e CI/ITya]_II/II/I.

HOBBIX




CUTyalusx.

IIK-3 - CriocoOHOCTH K BHIIMOJIHEHHUIO PacyeToB U noctpoeHuto cxem OIT/] mpu ncnonap3oBannu

THUITIOBBIX MCTOJ0B

3HATH: OO0yyarommuiics OO0yyarormiics OOyuaromuiic | OOy4aromiics
MeToabl JIEMOHCTPHPYET JEMOHCTPHPYET ST JIEMOHCTPHUPYET
IpOBEIECHHUS MIOJTHOE OTCYTCTBHUE HETIOJTHOE JEMOHCTPHPY | TIOJIHOE
TUIOBBIX, WM HEJOCTATOYHOE COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHC
TIAHOBEIX COOTBETCTBUE W (S13%{011150:¢ COOTBETCTBHEC | CJICIYIOIIUX
WCIIBITAHM 1 CIICAYIOINX 3HAHUM: 3HaHUN: METOIbI CHC,I[y}f)HII/IX 3HAHUI: METOIbI
PEMOHTOB MECTO/IbI IIPOBEACHUS | POBEIACHHUS 3HAHUIA: TIPOBEICHHS
TexHOTOrMecKko | TAMOBBIX, IIAHOBBIX | THIIOBBIX, METO/IbI TUIOBBIX,
ro UCIILITAHUN U IJIAHOBBIX HIPOBEICHUA | [IaHOBBIX
06opy10BaHuUs, PEMOHTOB HUCIIBITAHUN U THUIIOBBIX, HUCIIBITAHUN U
MOHTa)KHBIX, TEXHOJIOTHYECKOTO PEMOHTOB l'IJ'IaHOBbIXU PEMOHTOB
HANATOYHBIX U obopynoBaHus, TexHojornyeck | ACIbITAHUN TEXHOJIOTUYECKO
IyCKOBBIX paGor | MOHTAAHEIX, oro 1 PEMOHTOB 1 ro
HaJIaJOYHBIX U oOopynoBanusi, | TEXHOIOIMYE | oGopynoBaHMs,
IIyCKOBBIX paboT MOHTAXXHBIX, CKOTO MOHTAXHBIX,

HaJIaJO4YHBIX U 00opynoBaH HaJIaJOYHBIX U

IIYCKOBBIX ui, IIYCKOBBIX

pador. MOHTQXHBIX, | paGoT, cBOGOIHO

Homyckatrorcs HaJlaJO4YHBIX | onepupyer

3HAYUTEIbHBIC Y IIYCKOBBIX | MPHOOPETEHHBIMH

OLITHOKH, paboT, Ho 3HAHUSIMH.

IIPOABIIACTCA JA0IyCKaroTCA

HEAOCTAaTOYHOCTH He3HayuTeJIbH

3HAHWH, 110 ALY | ble OIIKOKH,

NOKa3aTenen, HETOYHOCTH,

o0yyaromuiics 3aTpyJHEHHS

UCTIBITHIBACT npu

3HAYUTEIBHBIC AHAIUTUYECKU

3aTpyaAHCHUA ITIPpU X OoIeparysx.

OMepUPOBaAHUH

3HAHUSIMH TIPU UX

MepeHoce Ha

HOBBIC CUTYallUuH.
yMeTb: OOyuaromuiicst He OOyuatommiics Obyuaromuiic | O0y4aromuiics
ObecneunBaTh yMEeT UM B JIEMOHCTPHUPYET s JIEMOHCTPUPYET
NpoBe/ieHNE HEJI0CTAaTOYHOMN HEIOJHOE JIEMOHCTPHUPY | MOJIHOE
TUIOBBIX, CTETICHH yMEEeT COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHE
[IAHOBEIX obOecrieunBaTh CIIeTYFOIINX COOTBETCTBHE | CIIEIYIOIINX
MCIILITAHMI 1 IpOBEICHHE YMEHUI: cnenyfcjumx YMEHUI:
PEMOHTOB THITOBBIX, IJIAHOBBIX o0ecreunBarh YMCHHUU: oOecrieunBaTh
TeXHOIOMecKo | ACTIBITAHHIT H IpPOBEIEHHE 00€ceunBaT | mpoBeJCHHE
ro PEMOHTOB TUIIOBBIX, b TUIIOBBIX,
O60py2[OBaHI/IH, TEXHOJIOTHUYECKOTO HJ‘IaHOBLIXu IIPOBCACHNC HJ‘IaHOBBIXu
MOHTQXKHBIX, 00opy10BaHus, HUCIIBITAHUN U TUIIOBBIX, HCILITAHME 1
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HalaJoYHBIX U MOHTAaKHBIX, PEMOHTOB ILUIAHOBBIX PEMOHTOB
MTyCKOBBIX pa0dOT | HAJIAJIOYHBIX U TEXHOJIOTHYECK | UCIBITAHHH | TEXHOJOTHYECKO
MyCKOBBIX paboT oro U PEMOHTOB | I'O
0o0opyioBaHUs, | TEXHOJIOTHYE | 0OOPYIOBaHMS,
MOHTAXHBIX, CKOTO MOHTA>HBIX,
HalaJ0YHBIX U 000pyIOBaH | HAJIAJIOYHBIX U
MTyCKOBBIX Hsl, MTyCKOBBIX
pabor. MOHTQXHBIX, | paboT. CBOGOIHO
Horyckatorest HAJTaJ04YHBIX | ONEPUPYET
3HAYUTCIBHBIC U IIYCKOBBIX HpI/IO6peTeHHLIMI/I
OIINOKH, pator. YMEHHSMH,
MPOSIBIISIETCSI YV MeHnS NPUMEHSIET HX B
HENOCTATOUHOCTD | ocpoeHEI, HO CHTyaunsx
YMEHHH, 110 PANY | nomyckaroress | MOBBILICHHOM
[OKa3aTelei, HesHaYHTensH | CIO’KHOCTH.
o0yHaroHiics bl OLIUOKH,
HCIBITHIBAET HETOUHOCTH,
3HAYUTCIJIbHBIC 3any,Z[HeHI/I${
3aTPYHEHUS IPA. | 1y
OTEpUpOBAHHH AHATUTUYIECKH
YMEHUSIMH [IpU X OIepaLusIX,
HX TIepeHoce Ha TepeHoce
HOBBIC CHTYAIMH. | ynepwii Ha
HOBBIE,
HEeCTaHIapTH
bIC CI/ITyaHI/H/I.
BJIA/IETh: OO0yuatomuiics He OOyuatomuics Oo6yuaromuiic | OOyvaromuiics B
Mertonamu BJIAJEET WIN B BJIAIEET sl YaCTHYHO [TOJIHOM 00BEME
IPOBEICHNUS HEJ0CTAaTOYHOMI METOJaMHU BlIAJIEET BJIaJEET
TUMOBBIX, CTEIEHH BIAJEET MIPOBEIICHUS METOJaMHU METOJaMHU
ILUIAHOBBIX MeToaMu THUIIOBBIX, MPOBEJICHUS | IPOBEJICHUS
UCIBITAHUI U IPOBCACHUA IIAHOBEIX TUIIOBBIX, TUIIOBBIX,
PEMOHTOB TUTIOBBIX, TUNITAHOBBIX | yCIBITAHUH 1 MIaHOBBIX [UIAHOBBIX
Texuojornyecko | ACTPITAHAN H PEMOHTOB UCIBITAHUH | UCIBITAaHUH U
ro PEMOHTOB TEXHOJIOTUYECK 1 pEMOHTOB PEMOHTOB
obopynopanus, | [CXHOIOIMHECKOrO oro TEXHOJIOTUYE | TEXHOJIOTUYECKO
MOHTaKHBIX, obopynosanus, 000py0BaHus, | CKOTO o
HaJaJ0uYHbIX U MOHTaXHBIX, MOHTAKHBIX, obopyaoBaH | 00Opy0BaHUS,
ycKoBbIX paGor | HATAMOHHBIX 1 HaJIaJOYHbIX U | M, MOHTAaKHBIX,
MyCKOBBIX paboT Iy CKOBBIX MOHTAQXHBIX, | HaJaJOYHBLIX U
pabor B HaJaJ04YHbIX | IYCKOBBIX
HEIOJHOM Y MTyCKOBBIX | pa0boOT, cBOGOIHO
00BeME, pabor, pUMEHSIET
JIOIYCKArOTCS HaBBIKA MOJTyYCHHBIE
3HAYUTEIILHBIE OCBOEHBI, HO HaBLIKH B
OIHI/IGKI/I, JOIYCKarTCs CUTyaluiax
MMPOABIIACTCA HE3HAUYUUTCJIbH IIOBBIIICHHOU
HEOAOCTAaTOYHOCTH IS(S) 01]11/161(1/1, CJIOJKHOCTH.
BJIAJICHUS HETOYHOCTH,
HaBbIKaMU I10 3aTpyAHCHUS
pany npu
IIOKa3aTeCJICH, AHAJIUTUYECKU
06}"121}0]]_[1/1171051 X onepanusx,
UCIIBITHIBAET mepeHoce
3HAYHTEIILHBIE YMEHUH Ha
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3aTpyIHEHHS IpU
IIPUMEHEHUHI
HaBBIKOB B HOBBIX
CUTYaLUsX.

HOBEIE,
HECTaHIAPTH
bIC CUTYaIIUH.

ITK-4 - CiocoOHOCTB K pa3paboTKe MEPONPHUSATHH 110 SJHEPTO

- ¥ pecypcoche

exxernto Ha OITJ]

3HATD: OO6yuarommuiics OObyuarommiics Ob6yuaromuiic | O0y4aromuiics
MeTobI JIEMOHCTPHPYET JIEMOHCTPHPYET s JIEMOHCTPHPYET
IIPOBEICHHUS MOJIHOE OTCYTCTBHE HETIOJTHOE JIEMOHCTPHUPY | TIOJIHOE
paGoT 10 WM HEJOCTATOYHOE COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHC
OLICHKE COOTBETCTBHE § cnez[yrvomnx COOTBETCTBUE | CIIEAYIOMIIX
TeXHUYECKOTO CIIeYFOIINX 3HAHUM: 3HAHMIi: MCTOJBI | CICIIYIONNIX 3HAHUM:
METO/IbI POBEJACHUS | MPOBEACHHUS 3HAHUU: MPOBENCHUS
COCTOMHI 1 paboT 1o OLIEHKE padoT 1o METObI paboT 1o
OCTATORHOTO TEXHUYCCKOT'O OIICHKE OPOBCIACHHUA | OLICHKE
EGGZ}};I;;i)BaHHH g | COCTOTHMS 1 TEXHAYECKOTO pabot 1o TEXHAYECKOTO
. OCTAaTOYHOI'0 COCTOSIHUS U OLCHKC COCTOSIHMS U
1(\)/1; PaHtsati; pecypca OCTaTOYHOI'O TEXHUYECKOT | OCTATOYHOTO
- leﬂleHH 06Op}I[[OBaHI/I$[ B pecypca O COCTOAHHUA pecypca
HEO (beHaKTquC OpraHu3aluu; obopynoBanus B | 4 o0opy10BaHus B
MCTO/bI ITPOBCACHUA OpraHu3alyu, OCTAaTOYHOI'O OpraHu3salnuu,
KHX OCMOTPOB H NPOPUIAKTUICCKUX | METOIBI pecypca METOMbI
;ZI;[};H;:ZO OCMOTpPOB U MPOBEICHUS 060p}’IIOBaH MIPOBCICHUSA
T — TEKYLLETO PEMOHTA npoduiakruyec | U1 B PO UITAKTHYEC
00opynoBaHus KHX OCMOTpPOB 1 | OPTaHHU3ALMHU | KMX OCMOTPOB U
TEKYILIErO > TEKYyIIEro
pemoHTa MCTOZbI pemonTa
obopymoBanus. | IPOBEIACHHUA | 00OpyIOBaHMS,
JlonyckaroTcs npo(UIaKTH | cBOGOIAHO
3HAYUTEIbHBIC YECKUX OIEepUpPYyET
OIITHOKH, OCMOTPOB U MPHOOPETEHHBIMU
MPOSIBIISIETCS TEKYILETO SHAHMAMH.
HEZ0CTATOMHOCTE | pemoHTa
3HaHUU, I10 ?Hﬂy O60pyI[OBaH
nokasaresnet, s, HO
oOyJarouiics
JIOITYCKAIOTCS
HCITBITEIBACT He3HAYHTOIEH
3HAYUTCIIBHBIC LIE OHII/I6KI/I,
SATPYAHCHIATIDN | ot gunoctn,
OTIEpUPOBAHUH O
SHAaHUAMHU IIPU UX pu
fieperoce Ha aHATUTHICCKU
HOBBIE CHTYAIMH. | J—
YMeTh: OOyuatommiicst He OOyuatomuiics Ob6yuaromuiic | OOy4aromuiics
O6CCHC‘IHB&TB YMEET WA B JACMOHCTPHUPYET A JAEMOHCTPHUPYET
TIpOBEICHUE HEJ0CTAaTOYHOMN HETIOJTHOE JIEMOHCTPHUPY | TIOJIHOE
paboT 1o CTETICHH yMEEeT COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHE
OIIEHKE obecreunBaTh CIIEAYHOIIHX COOTBETCTBHE | CIEAYIOLINX
TeXHHIECKOTO poBEACHUE pa60T YMCHHU: CJ'IC]J;ijHII/IX YMCHHUU:
COCTOSHNS 10 OIICHKE oOecreunBaTh YMEHMIA: oGecIeynBaTh
OCTATOYHOTO TEXHUYECKOI'O IMPOBEACHUC IMPOBCIACHNE IMPOBCACHUEC
pecypea COCTOSHMS 1 pador 1o pabot 1o pador 1o
oGopynoBamus p | CCTATOUHOrO OLICHKE OLICHKC OIICHKE
OpTaHH3AIHE: pecypca TEXHUYECKOTO TEXHUYCECKOI' | TEXHUYECKOTO

COCTOSAHHA U

O COCTOAHUA

COCTOSHHUA U
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MPOBOJUTH 000pyIOBaHUS B OCTaTOYHOT' O u OCTaTOYHOT'O
npodunakTuyec | OpraHu3alvy; pecypca OCTaTOYHOI'0 | pecypca
KUE OCMOTPBL U | IPOBOJUTH o0opyioBaHuUs B | pecypca o0opyIoBaHUs B
TEeKYyINN npoUIaKTUYECKUe | OpraHu3alluy; o0opy/s0oBaH | OpraHu3aluu;
PEMOHT OCMOTPBI U TEKYLIUKA | IPOBOJUTH us B MPOBOJUTH
o0opypoBaHus PEMOHT npodusakTuyec | opraHuzaluu | npoduiakTuyec
00opyI0BaHUs KHE OCMOTPBL U | KHE OCMOTPBI U
TEKyIIUH MPOBOJIUTH TeKyIIUH
PEMOHT npopUIaKTH | PEMOHT
000pyZOBaHUA. | YECKHE 000pyI0BaHUS.
Homyckarotest ocmotpel 1 | CBOGOIHO
3HAYUTEIbHBIC TeKyIui ornepupyer
omnoKH, PEMOHT nproOpeTeHHBIMU
NPOSIBIISICTCS obopymoBan | YMCHHUSAMIL,
HEJIOCTaTOYHOCTh INPUMEHSET UX B
N ud. YMmeHus
MEHU, IO ps CHUTYaIHAX
Y ’ vp Ay OCBOEHBI, HO yan .
IIOKa3aTcCJICH, IIOBBINICHHOU
. JIOTTYCKatOTCSI
oOyJaroruiics CJIOXHOCTH.
HE3HAYHUTEIbH
UCIIBITHIBACT
pI€ OLIHMOKH,
3HAYUTCIIbHbIC
3aTpyIHEHHS IpH | o0 HOCTH,
pya p 3aTPyIHECHUA
OIIEPUPOBAHUN pm
YMEHUSAMH IIPH
AHAJIUTHYCCKU
UX MepeHoce Ha
X Oleparusx,
HOBBIC CUTYalUH.
nepeHoce
yMEHUH Ha
HOBBIE,
HEeCTaHJIapTH
bl CUTYAIIHH.
BJIANCTD: OO0yyarouiics He OO0yyaroruiics OOyuaromuiic | OOy4aroImuics B
Meronamu BJIaJICCT WK B BIIajiceT sl YACTUYHO MOJIHOM 00BbeMe
IIPOBEICHHS HEJOCTaTOYHOU METolaMU BIIaJIeeT BIIaIeeT
paBoT Mo CTEIICHU BIIaJeeT MIPOBEICHUS METOJIaMH METOIaMU
MET MU
OLICHKE eToza THITOBBIX, MPOBEICHUSL | MPOBEICHUS
IIPOBECHUS
TeXHHYECKOTO poBeae IIJIAaHOBBIX THUIIOBBIX, TUIIOBBIX,
THUMOBBIX, IIAHOBBIX i
COCTOSIHUS U 0) 5 vﬂa V) HUCIIBITAHUHN U IIJIAHOBBIX IIJIAHOBBIX
WCIIBITAHUMN U i i
0CTATOUHOIO PEMOHTOB WCIIBITAHUN | UCIIBITAHUH U
€MOHTOB
pecypca p TEXHOJIOTHYECK | M PEMOHTOB | PEMOHTOB
TEXHOJIOTUYECKOTO
06OpY/IOBAHHS B ; oro TEXHOJIOTUYE | TEXHOJOTHYECKO
000pyAOBaHUS
MOHTaKHBIX
HaBBIKaMHI ) MOHTAHBIX, o0opysoBaH | 000pyIOBaHMUS,
HaJIaJJOYHBIX U
TPOBE/ICHNS s : HaJlaJIOYHBIX U | U4, MOHTAKHBIX,
IIyCKOBBIX padOT
1po (I)H TAKTHYEC y p IIYCKOBBIX MOHTA>XHBIX, | HAJIAJAOYHBIX U
KIX OCMOTPOB 1 pabort B HaJaJ04YHbIX | MyCKOBBIX
TeKyIIero HgHOJ‘IHOM Y IIyCKOBBIX | paboT, cBOGOIHO
'BEM IIPUMCHSACT
peMoOHTa oobeme, pabor, puMeHsie
JIOIYCKarOTCS HABBIKU MOJTyYeHHBIE
000pyI0BaHuU Yy y
3HAYUTEIbHBIC OCBOCHBI, HO | HAaBBIKH B
OLINOKH, JOMYCKAIOTCSL | CHTYAIHsIX
IIPOABIIACTCA HE3HAUYUUTCJIbH MOBBIIIIEHHON
HEJIOCTAaTOYHOCTb | ple OIIHOKH, CIIOYKHOCTH.
BJIaJICHUS HETOYHOCTH,
HaBBIKAMHU 110 3aTPyAHCHUS
pany npu
MoKa3aTelseH,
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OO0yyarorumiics aHAIUTHYECKU
HCIIBITBIBAET X OIEPALIUsX,
3HAYUTENbHEIE TepeHoce
3aTPyJHCHUSI P | YMEHUH Ha
MIPUMEHEHUH HOBEIE,
HABBIKOB B HOBBIX | HECTaHIApTH
CUTYaIIUsIX. bIC CUTYAIIUH.

[[Ixanel OLIEHWBaHUS PE3yJbTATOB MPOMEXKYTOUHOM aTTeCTallud U UX
ONMCAaHUE:

dopMa NPOMeKYTOUHOM aTTeCTAIUN: IK3AMEH.

[IpomexxyTouHas arrectanus oO0ydaromuxcs B (popMme dK3aMeHa TIPOBOIUTCS
M0 pe3yJibTaTaM BBITIOJTHEHHS BCEX BUIOB y4eOHOUW pabOTHI, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAaHHOW JMCHMIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3yJIbTaThl TEKYLIErO0 KOHTPOJISI YCIEBAEMOCTH B TedueHue cemectpa. OleHka
CTENICHU JIOCTHXKCHHSI O0y4YaroIIMMUCS TUIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHUS IO
JTUCHUIUIMHE (MOJYJII0) TPOBOJIUTCS TMpernojaBareieM, BEAYIIUM 3aHSITHS IO
JTUCHUTUIMHE (MOJIYJII0) METOZOM IKCIIEpTHOM o1ieHKH. [1o uroram npomMexxyTo4HoOM
aTTeCTallMy 10 JAUCHUIUIMHE (MOJYJI0) BBICTABISETCS OIEHKA «OTIUYHOY,
«XOPOIIIO», KYJOBICTBOPUTEIHLHO» WIIH «HEYJOBICTBOPUTEIHLHOY.

K  npomexyTouHOll — arrecTaliid  JOMYCKAIOTCS  TOJIBKO  CTYJEHTHI,
BBITIOJTHUBIIIME BCE BHJBl Y4eOHOU pabOThl, NPEAYCMOTPEHHbIE pabouei
MPOTrpaMMOi IO JUCHUIUIMHE « Y CTAHOBKH JIJIs1 TpaHC(OpMaIMH TETIa U MPOIECCOB
OXJIQXJEHUs» (MPOIUIM TPOMEXYTOUHBI KOHTPOJb, BBINIOIHUIN BECh 00BEM
3aIaHUN Ha CEMMHApPCKUX 3aHATHUSX, BBICTYNUIM C JOKJIAJOM HAa CEMHHApCKOM
3aHSITUHN)

[IIxana oueHNBaHUA Onucanue

BoinonHensl Bce BHIBI  yueOHOW paboOThl, NPEIyCMOTPEHHBIE
yueOHbIM MaHoM. CTYyJEeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHMM, HaBBIKOB NPHUBEIEHHBIM B TalnMIax [OKa3aTeleH,
0 onepupyeT NPUOOPETEHHBIMH 3HAHUSIMHM, YMEHHSMHU, HaBBIKaMH,
THHO MPUMEHSIET UX B CUTyalUsX MOBBIIMIEHHOHN cioxHocTu. [Ipu 3Tom
MOTYT OBITh JIONMYIIEHbl HE3HAUYUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS NPU AHAIUTHYECKHUX OIEpalysX, EpeHOce 3HAHUN U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallNU.

CTYILCHT IMOKa3bIBAET JOCTATOYHBIN YPOBCHb TCOPCTUYCCKUX U
MPaKTUYICCKUX 3HaHI/II71, CBO60I[HO ONeCpupyCT KATCrOpUAIbHBIM
XOpOIJ_IO arrapaTom. YmMmeer AHAJIU3UPOBATEL HNPAKTUYCCKHUEC CUTYyaAllUH, HO
AOMMYCKACT HCKOTOPBIC IMOIrPCIIHOCTH. OtBer MMOCTPOCH JIOTUYHO,
Marepural u3jaarac€rcsa rpaMOTHO.
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CryneHT TOKa3bIBa€T 3HaHME OCHOBHOIO  JIEKLIMOHHOTO U
IIPaKTUYECKOro Marepuana. B oTBere He Bcerga HpPUCYTCTBYET
Y 10BJIIETBOPUTEIILHO

jgoruka usnokeHus. CTyAeHT HCHBITHIBAET 3aTPYJHEHUS IIpU

IIPUBEJICHUN [TPAKTUYECKUX [TPUMEPOB.

He Bemonmnen oauH wid Oojee BHJIOB Yy4yeOHOW paboOTHI,
MPEIyCMOTPCHHBIX y4eOHBIM IIaHOM. CTYACHT JIEeMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB MPUBEICHHBIM B
TaONIMIax [OKa3aTejei, MOMyCKAIOTCS 3HAYMTEIbHBIC OIIUOKH,
HeynosnerBopurenbHo . .

MPOSIBIIICTCS. OTCYTCTBHE 3HAHWW, YMEHUH, HABBIKOB IO PSIy
MOKa3aTeJei, CTYICHT UCIIBITHIBACT 3HAUUTEIIHHBIC 3aTPYTHEHUS IIPU
OTICPUPOBAHUU 3HAHUSMU U YMEHHUSIMH TPHU UX MEPEHOCE HA HOBBIC

CUTyalluHu.

@DOHJIbI OLICHOYHBIX CPEJACTB MPEJCTABICHB B NPHIOKEHUSIX K padouei
IpOTrpaMMe.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevYeHne QU CIUIIHHBbI

a) OCHOBHAsI JIMTepaTypa:

1. Komapoa H.A. XomogunbHble yCTaHOBKH. OCHOBBI IPOECKTHUPOBAHUS
[DnexkTpoHHBIN pecypc]: yueO. mocobume — OnekTpoH. naH. — Kemeposo:
KemTHIIII, 2012. — 368 c.

2. TemoBble U KOHCTPYKTUBHBIE PACUEThl XOJOJMUIBHBIX MAIIWH, TEIJIOBBIX
HacocoB U TepMmoTrpaHchopmaTtopoB. Y. 2. PacueT pOTOPHBIX KOMIIPECCOPOB
XOJIOAMIBHBIX MAIIMH: yaeOHOe mocooue [ DIeKTpOHHBIN pecypc]: yued. mocodue /
A.H. Hockog [u 1p.]. — Dnekrpon. nan. — Cankr-Ilerepoypr: HUY UTMO, 2017.
—95c.

3. lBetkoB O.b. PacyeT Tropu30OHTaIBLHOTO KOXYyXOTPYOHOTO HCIIapUTENs
XOJIOAWJIBHOM ycTaHOBKHM [DnekTponHbslid pecypc] / O.b. LBetkos, FO.A. JlanTes,
I'.JI. ITarakoB. — DnekTpoH. nan. — Caunkrt-Iletepoypr: HUY UTMO, 2008. — 31
C.

4. IlIupses IO.H. Pacuer BO3IYyHIHOTO KOHAEHCATOpPA XOJOAWIBLHOU
YCTaHOBKHM: MeToj. yKa3aHus K CaMOCTOSITeIbHOM paldoTe MJisi CTYJIEHTOB BCEX
crenl. (GakyJIbTETOB  XOJOJIWJIBHOW TEXHUKH, KPUOTEHHOW TEXHUKH U
KOHJUITMOHUPOBAHUS BO3/IyXa OUYHOU (POpMBbI 00yueHus [DIEKTpOHHBIN pecypc]:
yue0. mocobue / KO.H. IlupsieB, K.B. I'yceB. — Dnexrpon. man. — CaHKT-
[Terepbypr: HUY UTMO, 2010. — 22 c.

5. ®omuueB A.B. Tpancopmaiusi TETUIOTH B KOMIIPECCOPHBIX yCTAaHOBKAX
XOJIOMWJIBHONW M KPUOTeHHOW TexHuUku. Yacth 1 [DnekTpoHHBIM pecypc]: yueo.
nocodue — DnekTpoH. naHn. — Mocksa: MI'TY um. H.D. baymana, 2010. — 34 c.

0) 1onoIHUTEIbHAS JJUTEepaTypa:

1. J[3uno A.A. TemoBble Hacochl M TepMOTpaHCHOPMATOPHI: YUeOHO-
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METOJMYECKOe Tocooue [DIeKTpoHHBIN pecypc]: yueb.-meton. mocodue / A.A.
H3uno, O.C. Mammauna. — OnektpoH. gaH. — Cankrt-IlerepOypr: HUY UTMO,
2015.—68c.

2. upses KO.H. Pacuer ropu3oHTaIbHOIO KOXKYXOTPYOHOrO KOHJEHCATOpa
XOJIOMWJIBHON YCTaHOBKH: MeTO/A. yKa3aHUS K CaMOCTOSTEIBHOW paboTe s
CTYJIEHTOB BCEX chell. (PaKkyIbTEeTOB XOIOAUIbHOW TEXHUKU, KPUOTCHHON TEXHUKH
U KOHAUIMOHUPOBA-HUS OYHOM (popMbl OOydeHUs [DIEKTPOHHBIN pecypc]: yueo.
nocobue / FO.H. upsie, K.B. I'yceB, M1.A. ApcenbeB. — DNEKTpPOH. JaH. —
Cankr-IletepOypr: HUY UTMO, 2009. — 30 c.

3. upsieB KO.H. Pacuet ropu3oHTaIbHOTO KOXKYXO-TPyOHOI0 KOHEHCATOpa
XOJIOIUIILHOM YCTAaHOBKU: Y4eOHO-METOIMYECKOE MocoOue [ DIEKTPOHHBIN pecypc|
: yueO.-meton. nocodue / FO.H. lupses, B.B. MutpomnoB. — D5eKTpoH. 1aH. —
Cankr-IletepOypr: HUY UTMO, 2017. — 58 c.

4. KpynenenkoB H.®. DOneKTpoOHHBIE  PETyIATOPBI  TEMIIEPATYPBI
(xontposepni) ¢upm Danfoss, Eliwell, AKO. Hacrtpoiika napamMeTpoB u
aNropuT™Ma pabOoThl XOJOAWIBHOU YCTAaHOBKH [ DNIEKTPOHHBIN pecypc|: yue0.-MeTO/I.
nocobue — DnekTpoH. nan. — Cankr-Ilerepoypr: HUY UTMO, 2014. — 44 c.

5. ITurapes B.E. XomoaunbHble MalllMHBI U YCTAHOBKU KOHAUIMOHUPOBAHUS
BO3llyXa [DnekTpoHHbIl pecypc|: yue6. / B.E. Ilurapes, IL.LE. ApxumnoB. —
OnekTpoH. nan. — Mocksa: YMII X/T, 2003. — 424 c.

B) IPOrpaMMHOe o0ecrnevyeHne U MHTePHeT-Pecypcehl:

[TporpamMMHOe obecrieueHre He MPeyCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOAMYECKHE MaTepuaibl B
AJIEKTPOHHOM BHJIe, TpejacTaBieHHble Ha cairte (http://lib.mami.ru/ebooks/ B
pasznene «bubnuorekay.

BapuaHTbl KOHTPOJIBHBIX 3aJaHUH 110 TUCIUIUIMHE MTPEICTABJICHBI HA CalTaXx:

http://i-exam.ru, http:// fepo.ru.

[lone3npie  y4yeOHO-METONMYECKHME M  HMH(DOpPMALMOHHBIE  MaTepuaibl
IIPEACTABIICHbl Ha CaWTax:

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. MaTepuajibHO-TeXHHMYECKOE o0ecredeHue TUCIMIIIMHBI

Cneunanu3upoBaHHas ydeOHas nabopatopusi kKadeapsl «IIpomblnieHHas
teriosnepretrka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTAHOBKAMU:

- «Onpenenenue kodhPuimeHTa TeMIepaTyponpoBOIHOCTH CTAIA METOJIOM
PEryJSIPHOTO PEKUMAY;

- «Onpenenenue kordduirieHTa Teraonepeayu Npu BEIHYKICHHOM TEYEHUU
KUJKOCTH B TpyOe (TpyOa B TpyOe)»;

- «Omnpegenenne ko3PduuueHTa TemIonepeaayl METOAOM PEryJspHOro
peXUMay;
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- «Onpenenenre Kod3(pGUUIUEHTa TEIUIOOTIAYM MPHU Iy3bIPbKOBOM KHUIIEHUU
XKUIKOCTHU Ha LIWIHHJIPEY;

- «Onpenenenne Ko3pPuuueHTa TEIIONPOBOAHOCTA TBEPIBIX TEJI METOJIOM
LHUJIMHIPUYECKOTO CIIOSD).

MyneTumenuiinas ayauropus kapeapsl «[IpoMblnieHHas TEII0IHEPTeTHKA
Ayn. AB2415, ocHanieHHasi OprTEXHUKON U MyJIbTUMEINA CPEACTBAMU (IIPOEKTOP,
IIK u np.), skcnepuMmeHTaiibHass kotenbHass Ha 0aze OAO BTU (Ha ocHOoBaHuM
JoroBopa o corpyauudecte) ¢ cuctemoit KMIT u aBTomatuku.

9. MeToauvecKkue peKOMEHAALMH ISl CAMOCTOSITEIbHON padoThI
CTYJIEHTOB
1. Maprommn JILA., CennukoBa O.b., CasenbeB M.JI. Metoauueckue
pEeKOMEHJAIMU [0 OpraHu3allid  CaMOCTOSTEIBHOM  pabOThl  CTYJICHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «Tennosnepretnka W TEMIOTEXHUKAY,
npoduiib «TennosHepreTnyeckne yCTaHOBKH, CUCTEMBI M KOMIUIEKChI». — M.: U31-
BO MOCKOBCKOIo nojurexa, - 46 c.

10. Meroauyeckue peKOMEHAAUMH JJIS NPEnogaBaTeIs

[IpenonaBanve AUCIUIUIMHBI «YCTAaHOBKH JUIA TpaHchopMaIuu Teria u
MPOLIECCOB  OXJIAKICHUS» HWMEET CBOEH 1elbl0 O03HAKOMHUTH CTYJIEHTOB C
JOCTHKEHUSIMU B 00J1aCTH MPUKIIATHON TETJIOOHEPTETUKH, TOOUTHCS YSICHEHUS] UMU
OCHOBHBIX METOJIOB KOHTPOJISI U TEXHUYECKOM TMarHOCTUKHU TETUIOIHEPTETUYECKOTO
o0opyJI0BaHUsl, TOpSAJIKA MX MPUMEHEHHUS, NMPUBUTh UM TPAKTUYECKUE HABBIKU
UCITIOJIb30BAHUS ATUX 3HAHUHN K KOHKPETHBIM MTPOU3BOICTBEHHBIM CUTYAIIHSM.

[IpenonaBanue AUCHUIIIMHEI ocyliecTBisieTcss B cootBercTBUU ¢ T'OC BO.

L]envro METOOUYECKUX PEKOMEHAAIMH SBIIETCS NOBBIIEHUE d(PPEKTUBHOCTU
TEOPETHUECKNX W TPAKTUYCCKUX 3aHATUN BCIEACTBHE OOJiee YETKOW WX
OpraHW3alliy TPEToaBaTesieM, CO3aHMs IEJEBhIX YCTAHOBOK IO Ka)XJIOW TEMeE,
CHUCTeMAaTH3allud MaTepuaja TO0 Kypcy, B3aUMOCBS3M TE€M Kypca, IMOJHOTO
MaTepUaIbHOTO U METOUIECKOro obecredeHnsi 00pa3oBaTeIbHOTO MpoIecca.

Cpeocmea obecneuenusi 0C80eHUs OUCYUNTUHDBL

[Ipn w3ydeHHH ITUCIUTUTMHBI PEKOMEHAYETCS HCIOJIb30BaTh CIICTYIOIIHE
CpeacTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTIOJTHUTENBHYIO JIUTEPaTypy;

— METOJMYECKUE YKA3aHUS U TTOCOOUS;

— KOHTPOJIbHBIE 33JIaHUS JUIs 3aKPEIJICHUSI TCOPETUYECKOTO MaTepuaa;

— DJICKTPOHHBIE Bepcuu (eiepalibHbIX 3aKOHOB, YU€OHUKOB U METOJUYECKUX
yKa3aHU#W I BBIMOJHEHUS MPAKTUYECKHX PabOT U CaMOCTOSATEIHLHOW pabOThI
OakaaaBpoOB.

Memoouueckue pekomenoayuu no opeanuzayuu U3y4eHus OUCYUNIUHbL

JIJIsT MakCHMaJlbHOTO YCBOCHHMS JHCIMIUIMHBI PEKOMCHAYETCS H3JI0OKEHUE
JIEKIIMOHHOTO MaTepuaia ¢ SJIeMEHTaMU OOCYKICHHUS.

B kadecTBe METOOWKH TIPOBEICHUS MPAKTHYCCKUX 3aHATHA MOYKHO
MIPEIOKHTh
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1. Cemunap — oOCyX/IeHHE CYIIECTBYIOIIMX TOYEK 3PEHHUS Ha MpodeMy U
MyTH €€ PEIICHUSI.

2. Temaruueckue AOKIaAbl, TO3BOJSIONIME BbIPA0ATHIBATH HABBIKU
MyOJWYHBIX BHICTYIIJICHUH.

JUIsi MakCUMaJIbHOT'O YCBOEHHUS JHUCLUUIUIMHBI PEKOMEHAYETCS MPOBEACHUE
IMCBMEHHOIO OIpoca (TECTUPOBAHHWE) MAruCTpOB MO MaTephajaM JIEKIUH U
npakTHueckux padot. [TogOopka BOMPOCOB AJi TECTUPOBAHUS OCYLIECTBIACTCS Ha
OCHOBE H3YYEHHOTO TEOPETHYECKOro Marepuaia. Takod NOAXO0J TO3BOJISIET
MOBBICUTh MOTHBAIMIO 0OakajaBpOB MpPU KOHCIEKTUPOBAHUU JIEKIIMOHHOTO
Marepuana.

JIJisi OCBOEHMSI HaBBIKOB TMOMCKOBOM M MCCIEIOBATEIbCKON NEATEIbHOCTH
OakaJiaBp IUIIET KOHTPOJBbHYIO paboTy miau pedepar 1o BeIOpaHHOU (CBOOOIHOM)
TEeMe.

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

Cemunapckue  3aHAmMus MOTYT HUMETh pasHble  Qopmbl  (pabota ¢
HCCIIEIOBATENIbCKOM JINTEPATYpOW, aHAIU3 JAAHHBIX HOPMATHUBHOW W CIPABOYHOU
JUTEPATYpPhl, CIYyIIAHWE JOKJIAJOB W [p.), BbBIOMpaeMble MpErnoaaBaTeIeM B
3aBUCUMOCTH OT UHTEPECOB 0aKaIaBpPOB U KOHKPETHON TEMBI.

Camocmosmenvnas paboma 0OakanaBpa BKIIOYaET B CE€OS  DJIEMEHTHI
pedepupoBaHusl U KOHCIIEKTUPOBAHHS HAYYHO-HCCIIEAOBATEIHLCKONW JIUTEPATYPHI,
MOJATOTOBKM M HAMKMCAHUS HAYYHBIX TEKCTOB, OTpPabOTKY HABBIKOB YCTHBIX
MyOJUYHBIX BBICTYILJICHUH.

IIpoBepka KauecTBa yCBOCHUS 3HAHUI B TEUYEHUE CEMECTPA OCYIECTBIIETCS B
yCTHOM QopMe, myTeM OOCYKIECHHUs MNpoOJIeM, BBIBOJUMBIX Ha CEMHHapax U
MMCbMEHHOM, TTyTeM BBITIOJHEHHUsI OaKaiaBpaMu pa3HbIX MO (GOPME U COJIEPKAHUIO
paboT M 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKHMM OCBOCHHEM COJEpKaHUS
JUCLUUIUIMHBL.  bakajgaBpbl JIEMOHCTPUPYIOT B  XOJI€ IPOBEPKH  yYMEHHE
aHaJTM3UPOBATh 3HAUMMOCTh U BBISIBISTH CHEHU(PUKY pa3IMUHbIX TPOOJIEM U TEM B
paMKax M3y4aeMoOW TUCIMIUIMHBI U €€ KOMIIOHEHTOB, 3HaHHE HAy4YHOU M yueOHO-
METOAMYECKOW JuTepaTyphl. Tekyiias npoBepka 3HAHUM W yMEHUN OakanaBpoOB
TaK)Ke OCYILECTBIIICTCA Yepe3 MPOBEICHUE PsAa MPOMEKYTOUHBIX TECTUPOBAHUM.
Wrorosas arrectanus no AMCLMIUIMHE NPEANOiaraeT yCTHbIN 3a4€T WU 9K3aMEH,
Ha KOTOPBIX IPOBEPSIETCS YCBOCHHME Marepuaja, YCBOEHHE O0a30BbIX TMOHATUN
JUCITUTUTUHBI.
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HanpasjeHno noAroroBku 13.03.01 «TemiodHeprernka U TeNMJIOTEXHUKA)

[Ipunoxenue 1
CTpyKTypa U coiepkaHue JMCUMININHBI «Y CTAHOBKHM Il TPAHC(OPMALMH TelJIa U MPOLECCOB OXJIAXKACHUS» 10

Buner yaeOHOI paboOTHI, BKITIOYAs

8 = & Bunrl camocTosTenpHO# paboTh DopMbl
5| 5 &' | camocTosTeNnpHYIO pabOTy CTyI€HTOB, U
Paszen o 28 CTYIECHTOB aTTeCTaIuu
= 3 ¢ TPYAOEMKOCTh B 4acax
o] = 8
J /c Ja6 | CPC | KCP | KP. | KIL. | PIP Peo. K/p 2 3
[IlecToii cemectp
Jleknus. Beenenne 2
Tema 1 6 1 4
CeMHHapCKOe 3aHsATHE. 2
Jlexnus. TepMoanHaMUYecKHe OCHOBBI 4
Tema 2 | XOJIOAMIBHBIX MAIIMH 61 2-4 8
CeMHHapCKOE 3aHATHE 10
Jlexnus. KoHCcTpyKIus X010ANIbHBIX 4
Tema 3 | MalOIUH 6| 5-8 8
CeMuHApCKOE 3aHITHE 14 +
Jlekums. Tunsl X0J10ANIbHBIX MAILIUH, 4
CHCTeMBI OXJIAKIeHUS
Tema 4 | CemuHapcKoe 3aHsTHE 6 | 9-11 14 8
Br160podHBIN IPUEMOYHBIH U TEKYIIHH .
KOHTPOJIb.
Jlexuus. PeryJupoBanue u aBToMaTH3alus
Pa6oThI X0JOJWIBLHBIX MAIIIHH U YCTAHOBOK 4
Tema 5 | goupuuumonn 6 | 12-15 8
POBaHHs BO31yXa
CeMHHApCKOE 3aHITHE 14
dopma aTTecTannu 6 19 3
Bcero yacoB no AMCLUIUIMHE B CEAbMOM
et A 18 | 54 36
cemMecTpe
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[Tpunoxenue 2

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

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hanpasnenue noaroroku: 13.03.01 TermosHepreTuka u TEIIOTEXHUKA
OIT (mpodwiib): «TemnosHepreTHIeCKHe YCTAHOBKH, CUCTEMBI U KOMILICKCHI)
dopma 00yyeHus: ouHas

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
o IMCHUITJIMHE

«YCTaHOBKH J1JIs1 Tpchc])opMalmn TCILIA 1 MMPOLUECCOB OXJIAKICHU )

MockBa
2020



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

YcranoBKkH JJis TPaHCchOPMANMK TEIJIA M IIPOLECCOB OXJIAKIACHUSA

DI'OC BO 13.03.01 TenjioTexHHKA M TelJIOOHEPreTHKA

KOMIIETEHIIUH Ilepeuenb komnoneHToB | TexHoJsorus dopma Crenenn ypoBHeil 0CBOEHHS
NMHIEKC OOPMYJINPOBKA dopmupoBanus OLIEHOYHOTI'0 KOMIIeTeHI M
cpe/icTBa
OIIK-3 | cnocoOeH 1eMOHCTPUPOBATh 3HATh: METOUKH cOopa u | Jlekmws, DK3aMeH, ba3oBeIil ypoBeHB: crIOCOOCH
NPUMCHCHHE OCHOBHBIX CIIOCOOOB | apanmmM3a HCXOMHBIX CEMUHapCKue TECTUPOBaHHIE y4acTBOBaTh B cOOpe U aHANIM3e
TOJTYYCHHs, IPEOOPa3OBAHMS, MAHHBIX I 3aHATH, WCXOMHBIX JaHHBIX IS
TpaHcmopTa 1 HCMOJIb3OBAHNA HPOEKTUPOBAHUS peleHue IPOEKTUPOBAHHS PHEPTOOOBEKTOB U MX
TCIJIOTHI B TCIINIOTEXHUYCCKUX
HEProOOBEKTOB U UX CUTYaIlMOHHBIX 3JIEMEHTOB B COOTBETCTBHH C
YCTaHOBKax U CUCTEMax o o
JJIEMEHTOB B 3ajad, HOPMAaTUBHOI JIOKyMEHTaIEH.
COOTBETCTBUU C CPC [ToBbIlIEHHBIN YPOBEHB: CIIOCOOEH

HOPMAaTHUBHOU
JIOKYMEHTalHUen

yMeThb: coOUpaTh U
aHAJIM3UPOBATh UCXOIHBIE
JaHHBIE JIJIS1 IPOEKTH-
pOBaHMsI SHEPrOOOHEKTOB
U UX DJIEMEHTOB B
COOTBETCTBHH C
HOPMaTUBHOU
JIOKYMEHTAIUEH;
BJIaJIeTh: METOJaMHU
cOopa u aHaym3a
WCXOJIHBIX JIAaHHBIX JIJIs1
MIPOEKTUPOBAHUS
HEPTrOOOBEKTOB U UX
AJIEMEHTOB B COOTBET-
CTBUU C HOPMATHBHOMN
JTIOKYMEHTaluen

y4acTBOBaTh B cOOpe U aHaIu3e
WCXOJIHBIX JTAHHBIX JUIS
MPOEKTHUPOBAHUS SHEPTOOOBEKTOB U UX
AJIEMEHTOB B COOTBETCTBHH C
HOPMAaTUBHOM JOKYMEHTALUEN pU
HCIIOJIb30BAaHUH THUIIOBBIX METOJOB
KOHTPOJISl peXKUMOB paboThI
TEXHOJOTMYECKOro 000pyA0BaHuUs € UX
MOCJIEYIOLIUM aHATU30M




[IK-3

CrocoOHOCTh K BBIMOJIHCHUIO
PacyeTOB U MOCTPOEHUIO CXEM
OI1/[] mpu ucnons30BaHUU
TUINOBBIX METOJIOB

3HaTh: MeToIbI
MIPOBEJICHUS THUIOBBIX,
TJTAHOBBIX UCIIBITAHUN U
PEMOHTOB
TEXHOJIOTHYECKOTO
o0opyI0BaHUA,
MOHTa)KHBIX, HAJIATOYHBIX
U IIyCKOBBIX paboT
yMeTh: ObecrieunBaTh
MIPOBEJICHUE TUIIOBBIX,
TJTAHOBBIX UCIIBITAHUN U
PEMOHTOB
TEXHOJIOTHIECKOTO
o0opyaoBaHus,
MOHT)KHBIX, HAJTATOYHBIX
U IIyCKOBBIX paboT
BJIaJleTh: Merogamu
MIPOBEJICHUS THUIIOBBIX,
TJTAHOBBIX UCIIBITAHUN U
PEMOHTOB
TEXHOJOTHYECKOTO
o0opyI0oBaHU,
MOHTa)KHBIX, HAJIAAOYHBIX
U IIyCKOBBIX paboT

Jlexius,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHSTHS,
pelieHue
CUTYaIlMOHHBIX
3ajad,

CPC

3auer,
BBITIOJTHEHUE
pacuyeTHO# paboThI
o
HHIUWBHUIYAaJIbHOMY
3a7aHUI0

ba3oBbIil ypoBEHb: CIIOCOOEH
y4acTBOBAaTh B TUIIOBBIX, INIAHOBBIX
UCTIBITAHUSAX U PEMOHTAX
TEXHOJIOTUYECKOr0 000py10BaHMUs,
MOHT)KHBIX, HaJIaJOYHBIX U ITyCKOBBIX
paloTax B CTaHJAPTHBIX
IIPOM3BOJICTBEHHBIX CHUTYaIUAX
[ToBbIICHHBINH YPOBEHB: CIOCOOEH
Yy4acTBOBATh B TUIIOBBIX, TNIAHOBBIX
UCTIBITAHUAX U PEMOHTaX
TEXHOJOTMYECKOro 000pyA0BaHuUS,
MOHTQ)KHBIX, HaJIaJIOYHBIX U ITyCKOBBIX
paboTax B HECTaHIAPTHBIX
IIPOM3BO/ICTBEHHBIX CUTYalUsX C UX
MOCJIECYIOIIUM aHAIN30M




[IK-4

CriocoOHOCTE K pa3paboTKe
MEPOIPHUATHM 1O SHEPIO- U
pecypcocoepexenuto Ha OI1]]

3HaTh: MeTosl
MIpOBEICHUS paboT Mo
OLIEHKE TEXHHYECKOTO
COCTOSIHUSI 1 OCTaTOYHOTO
pecypca o0opyIoBaHUS B
opranuzaiuu; Meroabl
MIPOBEACHUS
npodUIaKTHYECKUX
OCMOTPOB U TEKYIIETO
peMoHTa 000pyA0BaHUs
yMeThb: ObecrnieunBaTh
MpOBeJIeHUE padoT 1o
OLIEHKE TEXHHUYECKOTO
COCTOSIHUSI M OCTaTOYHOTO
pecypca o0opyIoBaHUS B
opranuzanuu; [IpoBoauTh
npopUIaKTHIECKHEe
OCMOTpBI U TEKYIIIUH
PEMOHT 000py10BaHUS
BJaeTh: MeToamu
IpoBeIeHus paboT 1o
OLIEHKE TEXHHYECKOTO
COCTOSIHUSI M1 OCTaTOYHOT'O
pecypca 060py1oBaHUs B
opranuzanuu; HaBsikamu
MIPOBEICHUS
NpOPUIAKTHIECKUX
OCMOTPOB U TEKYIIETO
pemMoHTa 000py10BaHUS

Jlexius,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHSTHS,
pelieHue
CUTYaIlMOHHBIX
3ajad,

CPC

3auer,
BBITIOJTHEHUE
pacuyeTHO# paboThI
o
HHIUWBHUIYAaJIbHOMY
3a7aHUI0

ba3oBbIil ypoBEHb: CIIOCOOEH
y4acTBOBATh B pabOTax IO OICHKE
TEXHUYECKOTO COCTOSTHUS U
0CTaTOYHOTO pecypca 000opyI0BaHHUs, B
OpraHu3aluy MpoPUIAKTUIECKUX
OCMOTPOB U TEKYILETO PEMOHTa
000pyI0BaHUs B CTAaHAAPTHBIX
IPOM3BOACTBEHHBIX CUTYAIUAX
IToBBIlIEHHBIN YPOBEHB: CIOCOOEH
y4acTBOBATh B pabOTax 1O OICHKE
TEXHUYECKOTO COCTOSTHUS U
OCTaTOYHOTO pecypca 000pyIOBaHHUs, B
OpraHu3auy MPoUIAKTUIECKUX
OCMOTPOB U TEKYILETO PEMOHTA
000py10BaHUS B HECTAHIAPTHBIX
NPOU3BOACTBEHHBIX CUTYALUsIX C UX
MOCJIEYIOIIUM aHAIN30M




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0AUMbIE [IJIS
OlleHKHU 3HAHM, yMEeHUI1, HABBIKOB M (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKTepu3yIIuX 3Tanbl (POPMUPOBAHNS KOMIIETEHIIHII B Npolecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb nMpakTUYECKUX PA0OT MO TUCIUILINHE

1. Onpezenenre MOITHOCTH XOJIOAWILHON MaIIUHBI.

2. Onpenenenuie X0JIoAMIbHOTO KOd(PUIMeHTa yCTaHOBKH.

3. OnpezienieHne TEXHUYECKUX XapaKTepUCTUK TpaHchopmaTopa Teria.

4. OnpeneneHue napaMeTpoB IHEPrOHOCUTENS XOJIOIUILHON YCTaHOBKH.

5. Meroab! noBbieHNs 3QPEKTUBHOCTH YCTAHOBOK TpaHCchopMaIuu Teria.

le/IMepLI 3aiav AJd NPAKTHYECCKUX 3aHATHH

3agaua 1. Ilo /—d-guarpamme BiaxxHoro Bo3ayxa (puc.l) ompenenuThb
OTHOCHUTEIIbHYIO BIIAJKHOCTH BO3AYyXa IO TEMIIEpATypaM CyXoro repmomMerpa t —27
°C 1 MOKpOTo TepMOMETpa ncuxpomerpa Accmana f, = 18 °C.
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Biarocoaepxkanne d, r/Kr cyXoro Bosjyxa

Puc. 1. JInarpamma BiIaxHOro BO3ayxa



Pewenue: naxogum Ha 1€BOM1 KpoMKe quarpaMmmbl Temnepatypy 18 °C. [anee
HaxO0JUM TOYKY TepeceueHust uzorepmbl 18 °C ¢ kpuBoi HachillleHus (Touka 4’) u
13 3TOW TOUKM MapasuieIbHO HAKJIOHHBIM IITPUXOBBIM JIMHUSM MPOBOJIUM MPSIMYIO
1o niepeceuenust ¢ uzotepmoii 27 °C (Touka A). OTHOCUTEIbHAS BIAXXHOCTh BO3/TyXa
OMPENIEeNACTCS MOJOKEHUEM TOUYKU A, KOTOpas HaXOAUTCS HEMHOTO BBIIIE KPUBOM
¢ =40 %. [To macmTaby c y4eToM ero HeMMHEHHOCTH (paccTostHue Mexay ¢ = 30
% u ¢ = 31 % Oombiie, yueM mexay ¢ = 39 % u ¢ = 40 %) npuMepHO onpeaesieM
HMCKOMOE 3HaueHue @4 = 39 %.

3anaua 2. [1o /—d-nuarpamme BiaxHoro Bo3ayxa (puc.l) onpeneanuTs TOUKY
pOCHI, T.€. TEMIIEPATYPY, MPU KOTOPOM M3 OXJIAKIAEMOTO BO3/lyXa C HAYaJIbHOU
temnepatypoit 30 °C u oTHOCUTENBHOU BIaXHOCTHIO 40 % HayHeT BbINagaTh Biara.

Pewenue: Haxonum Ha [auarpaMMe TOYKY, OTBEYAKONIYI YKa3aHHBIM
3HAYEHUSIM, COCIMHIEM 3TY TOUKY JIMHUEHN BIArOCOAEPKAHUS C KPUBOU HACHIIIEHUS
U 10 HU30TepMaM HaXOJMM HCKOMYIO TEMIIEpaTypy, KOTopas B JaHHOM Ciyuae
coctasisteT 15,3 °C.

3agaua 3. Ilo [—d-nuarpamme BiaxHoro Bo3ayxa (puc.l) HaiiTi
TEIUIOCOIEPKAHUE U BJIAroCOJIEpKaHUE BO3/IyXa, UMEIOIIETo Temmeparypy 25 °Cu
OTHOCHUTENBHYIO BIIAXKHOCTBH 70 %o.

Pewenue: Ha nepeceuennn nzorepmsl ¢ = 25 °C U KpUBOM OTHOCUTEIBHOM
BiaxHocTn @ = 70 % oTMmedaeM TOYKy b, KOTOpas JEKUT MEXAY JIHMHUAMHU
terocoaepxkanuii 60 u 65 (6mmxe k 60) x/lx/kr. [To macmraly ompenesnsem
tertocoaepxkanue i = 62,7 xkJx/kr. [IpoBens u3 Touku b TUHUIO, MapaJICIbHYIO
JIMHUSIM BJIArocoiep KaHui, 10 HIDKHEN KPOMKH IMarpaMMbl, TAKUM ke 00pa3oM 1o
MaciTaby HaijieM Biaarocojaepxanue d = 14,3 r/kr.

3agaua 4. HeoOxoauMo  ompenenuTh  TeMIEpaTypy,  Y/EJIbHBIC
BJIArOCOJIEPKAHNUE, TEIUIOCOAECP)KAHUE M OTHOCHUTEIIbHYIO BJIAXXHOCTh CMECH
BO3/yXa, COCTOSIILIEN U3 OJIHOM "yacTu ¢ Maccor G = 500 kr, remneparypou ¢ = 40
°C 1 OTHOCUTENBHOM BIIAXKHOCTBIO @ = 30 % m apyroit yactu ¢ maccou G, — 1100
K. TEMIIEPATypoit £, = 26 °C 1 OTHOCUTEIILHON BIAXKHOCTBIO (2 = 70 %.

I'paduueckoe pernieHne 3agayul BBINOJHSAETCA MPOCTO: HAa [—d-nuarpamme
BJIQKHOTO BO3ayXxa (puc.l) Haxoaum TO4Ykd B u [, OTBeuawlue MapaMeTpam
COOTBETCTBEHHO II€PBOM W BTOPOM COCTAaBJISIIOIIMX, COEAWHSIEM HX MPSMO,
OTKJIQJhIBAEM Ha ATOM MPSIMOUN OTpe3KH 0OpaTHO MPOMOPLUHUOHATIBHO MaccaM (WUn
JIOJISIM) COCTABJISIFONIUX U HAXOJUM TOYKY /{, IO KOTOPO OmpeensieM yKa3aHHbIMU
BBIIIE CIIOCO0AMH MCKOMBIE MapaMeTphl cMecH foy = 30,4 °C, doy = —14,85 T/KT, Loy
= 68,7 kIX/KT 1 Qo = 53%. Uckomas Touka /[ cMecH Bcerja pacioyiokeHa OJke
K TOYKE TOW U3 COCTABJISIOIINX, Macca KOTOPOM OOJIbIIIE.

PacuetHO€ pelieHre 3ToM xe 3a/1a4d 3HAYUTEIbHO CIIOYKHEE:

. _ 4Gy +t,6;  40-5+26-11 3037 °C
MG +G, 5+ 11 T '

Jlns pacuera dey ¥ I,y HEOOXOIMMO TIPEABAPUTEILHO 110 TAOIHUIIAM WIIH 10 [—
d-nuarpaMMe ONpeneNuTh 3HaueHHs [u d COCTaBIAIONIMX YacTed BO3ayxa
(koTopbIMHU TTpU TpadhUUECKOM PEIICHUH MBI 1K€ HE HHTEPECOBAJIUCH):




_d101+d202 _14‘,3'5+15,1'11
MG +G, 5+ 11

= 14,85 r/kr.

LG, +1,G, 77,3:-5+64,6-11
MG +6, 5+ 11

PaccuurtaTh 3Ha4Y€HHE @cy, MCXOJN M3 HCXOJHBIX 3HAYEHUU @ U ¢y IO
dbopmyIie, aHATIOTMYHOM TPEeM MPEBbITYIINM, HENIb3s BCIEACTBUE €€ HEIMHEWMHOCTH
TUM BenuuuHaMm. [103ToMy 3HaueHue GcM OMpeAeIaIoT MO JIOBIM JBYM U3 TPEX
YK€ U3BECTHBIX BEJIMYNH, HAPUMED, foy U doy WITH Loy U Loy, UCTIONB3YS TAOTUITHI HITH
[—d-nuarpammy.

3agaya S. PaccuurtaTh NOBEPXHOCTh XJIAJOHOBOI'O BO3AYXOOXJIAIUTEIS
XOJIOWJIBHON YCTaHOBKH pedprKEpaTOpHOTO BaroHa MpH MOJTHONW Harpy3ke Oy =
14 kBt nns pexkuMma MEepeBO3KH MOPOKEHBIX T'Py30B (TeMIepaTrypa BO3ayxa B
rpy3oBoM nometnieHnu —20 °C). Pacxon Bo3ayxa yepe3 BO3yXO0XJIaAUTeENb 3a/1aH
V=10000 m*/4. ITo cpaBOYHBIM JaHHBIM, IPH CPEIHEN TeMiepaType Bo3ayxa —20
°C mIoTHOCTH €ro p =1,39 Kr/M°, yaenbHas TemoeMKocTs ¢, = 1,005 kJx/(xr-K).

OxnaxaeHue Bo3/lyxa B BO31yXO0XJIaqUTENE:

036 14-36
Vpcp,  139-1.005
Pacuetnyro Ttemmeparypy BO3dyXa Ha BXOAE B BO3QYXOOXJIAIUTEIb
npuHnmMaeM ¢ = —19 °C. Torma remnepaTtypa Bo3ayxa Ha BeIXoAe £, = — 22,6 °C.
Pacuernas temmeparypa kumeHus xiagoHa R12 B Bo3ayxooxianurene
npuHsaTa t) = —26 °C.
Cpennenorapudmuueckas pa3HOCTb TEMIEPATyp BO3AyXa M KHIIAILIETO
XJIaJlareHTa:

= 68,6 K/ /Kr.

At =36 “C.

. At B 3.6 e
2390 —% 23 W=3367726

Jlist peOpucToro BO3IYyXOOXJATUTENS € auaMeTpoMm Tpyo 14—16 MM u
paccrossHreM mexay HUMU 30—40 MM npu cpeHen CKOPOCTH BO3/1yXa B KHUBOM
ceuennu 3,5—4,5 M/c K03PPUIMEHT Teronepeayl HaxoauTces B npeaenax 30—
45 Br/(m**K). IIpuaumaem k =35 Br/(m?-K).

B 3TuX ycnoBusAX QJOMYCTUMBIN yIE€TbHBINA TEIJIOBOM MOTOK:

qr=k0=35-5=175 Br/™m%.

VYuuTeiBasg HaJIWyuMe WHES Ha BO3AYXOOXJIAJWUTENE TMPU IEPEBO3KE
MOPOKEHBIX I'PY30B, CHU3HM PACUETHYIO BEJIMUMHY yAeabHOro notoka Ha 30 %, T.e.
no 122 Br/m?. Torma Tpebyemas  TeIUIONEpenaromias  MOBEPXHOCTh
BO3JIyX0OXJIQIUTEIS

o9 _ 14-10°

9]
=155m".

NHornga  MOMOJMHUTENBRHO  MPOBEPSIIOT  JOCTATOYHOCTh  PacUETHOMU
MOBEPXHOCTU HCMApUTENsl JUIsi pabOThl XOJIOJUIBLHOM YCTaHOBKH B PEXKUME
OXJIAKJICHUA MPU TEMIIEPATYpe MOCTynaromero sozayxa +5 °C.



[Tpunoxenue 4
Bomnpocs! k 3k3amMeny

1. Knaccudukanus ycTaHOBOK i TpaHChOpMAIMK TeIia M TIPOIECCOB
OXJIQXKICHHUS.

2. TepMOIMHAMUYECKHE OCHOBBI XOJIOIUIBHBIX MAaINH
. ®u3nyecKre NPUHIUITBI TOJTYYEHUS] HU3KUX TeMIIEpaTyp.
. [InaBneHue u OXJIaXKIEHUE CMECH.
. Kunenue u cyonumarusi.
. PaboTa pacumpenus ra3os.
. Pacmmpenue razoB mytem apoccenupoBanus (3pdekt [xoyns—Tomcona).
. BuxpeBoii ad ekt oxnaxaeHus.

9. ArperaTHoe COCTOSIHUE BEILIECTBA.

10. O6patusbril uka Kapho.

11. TepmoguHaMuuecKue quarpaMMel.

12. TennoBo# pacyeT OJHOCTYIIEHYATON MaPOBOU XOJOAUIBHON MAIIUHBI.

13. quarpamma Igp- 1.

14. O6patnsrii nuka KapHo.

15. Knaccudukanus v TEIIOTEXHUYECKUE OCHOBBI PAaOOTHI XOJIOAWUIBHBIX
MaIIIUH.

16. PabGounii mipoliecc nmapoBoil KOMIPECCOPHOU XOIOAMILHON MaIIHHBbI.

17. X0510101IpOU3BOAUTEIBHOCTh KOMIIPECCOPA U YCTAHOBKH.

18. Paboume mporecchl MapoBBIX JABYXCTYNEHYATHIX KOMIIPECCUOHHBIX
XOJIOAUIBHBIX MAIlIHH.

19. XononuiibHbIE areHTHI U XJIAJIOHOCUTENH.

20. KoHCTpyKIIUs XOJOAUIBHBIX MAIIIMH.

21. Komnpeccopsl X0JIOAUIBHBIX MAIIUH.

22. Knaccuduxanus NOpIIHEBbIX KOMIPECCOPOB.

23. KoHCTpyKIMsI KOMIIPECCOPOB.

24. BUHTOBBIE U POTOPHBIE XOJOAUIBHBIE KOMITPECCOPBL.

25. YCTpoHCTBO MOPIIHEBBIX XJIaJOHOBBIX KOMIIPECCOPOB.

26. [ToBbIlIEHNE HAZIEKHOCTH ¥ SKOHOMUYHOCTH KOMITPECCOPOB.

27. TennooOMeHHBIE U BCTIOMOTATEIIbHBIE alnapaThl.

28. Knaccudukarus u ycTpoiiCTBO KOHIEHCATOPOB.

29. Knaccudukanus ncrnapuTenei.

30. Tumnbl XOJOAWIBHBIX MAIIUH, CHCTEMbI OXJIAXKICHUS.

31.XonoauibHbIEe arperarTsl.

32. AMMHUayHbIe XOJOAWIIbHBIE arperaThl U MAIlIUHbI.

33. ®peoHOBBIE XOJOAUIIbHBIE arperaThl U MAIIMHBI.

34. AGcopOIMOHHBIE BOJI0AMMHUAYHBIE XOJIOAWIbHBIC MAIIIMHBI.

35. ITapo3:KEeKTOPHBIEC XOJIOAUIBHBIE MAIIIMHEI.

36. PerynupoBanue W aBTOMAaTHU3alyds padOThl XOJIOAWUIBHBIX MAIMH H
YCTaHOBOK KOHAMIIMOHUPOBAHUS BO3IyXa.

37. IIpyHIMIIBI aBTOMATU3AIMN XOJIOJUIBHBIX YCTAHOBOK.

38. OcHOBHBIE MOHATHSA 00 ABTOMAaTHYECKOM PErYJIUPOBAHUH.

0O ON Dn B~ W



39. CxeMbl aBTOMAaTU3aLUN XOJIOJWIbHBIX YCTAHOBOK.

40. CxeMbl XOJOIUIbHBIX YCTaHOBOK.

41. Ha3nauenwne tpanchopmartopoB Teria. Kimaccudukanms;

42. DKcepreTuyecKkui METOL TEPMOJUHAMHYECKOTO aHanusa
TpaHcPOPMATOPOB TEIIA;

43. T'azomunamuueckne (QYHKIMM HEOOXOAMMBIE I pacueTa CTPYHHBIX
armaparoB TT.

44. O6nacT NpUMEHEHHs TpaHC()OPMaATOPOB TeIIa.

45. XapakTepuCTUKH BUXPEBOU TPYOBHI.

46. VYnopsaoyeHHblE M HEyNoOpsAO4YeHHbIe BUAbl sHEpruu. OmnpereneHue
HKCAPTUU PA3IMYHBIX BUJIOB SHEPTUH.

477. XapakTepHble 30Hbl HCKYCCTBEHHOT'O X0JI0/1a.

48. Bp100p XJ1aJar€HTOB U XJI1aJOHOCUTENEN AJi TpaHC(hOpMaTOpOB TEIUIA.

49. OcHoBHBIE TpeOOBaHUS K CBOMCTBaM J3THUX pabOYMX AareHTOB:
TEPMOJIMHAMHYECKHUE, TEXHUYECKHUE U IKOJIOTUYECKHE.

50. XapakTepuCTUKU TPSIMOCTPYHHBIX TPAHCPOPMATOPOB TEILIIA.



[Tpunoxenue 5
IIpumepbl KOHTPOJILHBIX TECTOB

1) Oxnaxxnenue — 3T0:

1. mpomecc oTBoAa TeIUIa WIM OTAAYM PabOThI, COMPOBOXKIAFOIITHACS
MOBBIIIIEHUEM TeMIIEPaTyphI;

2. mpolecc NOoJABOJA TeIula M OTAa4d padOThl, COMPOBOXKIAIOIIUMACS
MTOHMKEHHUEM TEMITEPATYPhI

3. mpouecc, CONPOBOXKAAOIIUNCS TOHMKEHUEM TEMIIEPATYPBI

4. mpouecc OTBOAa TeIUla WIM OTIAa4yd paboThl, COMPOBOXKIAIOIIUMICS
MTOHMYKEHUEM TEMIIEPATypPhIL. +

2) Oxunaxparomue cMecu oOpa3yloTcs U3 BEHIECTB, KOTOPbIE B IpoIlecce
pPacTBOPEHUS:

1. HET MpaBUILHBIX OTBETOB,;

2. IOTJIOMIAIOT TEIJIO; +

3. HOTJIOMIAKOT SHEPTHUIO;

4. BRIACIISIOT TEIJIO;

3) Ans oxnaxaenus Ao temiepatypbl —21,2 °C ucnosb3yercs:

1. XJIOpUCTBIN KA CO JIBIOM;

2. XJIOPUCTBIN HATPHIA;

3. XJIOpPUCTBIA HATPUN CO JIBIAOM; +

4. XJIOPUCTBIN MarHui;

5) Hns oxnaxkaeHus Boimie — 55 °C UCIOJIb3yeTCS:

1. OpOMUCTBIN KaJIBIUI CO JIHJIOM;

2. HET NPaBUIIbHBIX OTBETOB;

3. XJIOPUCTBINA KaIMHUI CO JIbAOM;

4. XJIOPUCTBIN KAJIBIUN CO JbJIOM. +

6) C NOHM)XEHUEM TEMIepaTyphbl IUIABJICHUS KOMIIOHEHTa B pPacTBOpE
XOJIOIOTIPOU3BOIUTENBHOCTD | KI' OXJIAXKIAOIIEH CMECH:

1. ymensimaercs; +

2. yBEIMYHMBACTCS,

3. HE U3BMEHSICTCH,

4. octaeTcsi HOCTOSIHHOI.

7) IIporecc mapooOpa3oBaHUs YUCTHIX BEIIESCTB MPOTEKALST IPH:

l. MOCTOAHHBIX TEMIIEpATYpPE U JABICHUH; +

2. IOCTOSIHHBIX TEMIIEPATYPE U SHTAJIBIINY;

3. HET NPABUIBHBIX OTBETOB,;

4. MOCTOSTHHBIX OTHOCUTEILHOM O0BEME U JTABJICHHH.

8) BHyTpeHHsis TeruioTa mapooOpa3oBaHUsl, 3aTpaurBaeMasi Ha MpHUIaHUE
HEO0OXOIMMOM SHEPTUU MOJIEKYJIaM IPH MEePEX0/i€ U3 KUIKOCTH B Map:

1.P=H"-H

2.P=U"-U;+

3. HET NPaBWIHHBIX OTBETOB;

4. P=U"+U.



9) BuemHss TtemnoTa mnapooOpa3oBaHHUs, pacxoiyemas Ha MPeoJI0JeHHE
BHEIIIHETO JaBJICHUS:

L.o=A4d " —V');

2.0=CP (V" —V");

3.o=G V"=V

4. og=APW —-V). +

10) TemniepaTypa KUIIEHUS U TEILIOTa TApOOOPa30BaHUS KaKIOTO BEIIECTBA
3aBUCSAT OT:

1. yaenbHOro 00beMa;

2. HET NPaBUJIbHBIX OTBETOB;

3. DHTAJBIINMY,

4. naByeHus. +

11) ITpu yBenn4yeHUH AaBJICHUS TEMIEpATypa KUTICHUS:

1. moBeIIaeTCS; +

2. IOHWXAETCS;

3. HE IOBHIIIACTCS,

4. cHayaJia MOBBIIIAETCS, 3aTEM PE3KO MAIACT.

12) ITpu yBenMyeHUM AABJICHUS TEIUIOTa NapooOpa30BAHUS

1. HE ymMeHbIIaeTCs;

2. HET NPaBUJILHBIX OTBETOB,;

3. YBEJIMYUBAETCS;

4. ymenpiiaercd. +

13) Cocrosinue BelecTa, B KOTOPOM 00€ MpeesibHbIe TOUKH TEPEXOTHOM
00JIaCTH U3 )KUJIKOCTU B TIap COBMEIIAIOTCS B OJHY C TEIUIOTOM mapooOpa3oBaHus,
paBHoii 0, Ha3bIBaETCA:

1. npeaenbHbIM;

2. KpUTUYECKUM; +

3. MaKCHUMaJIbHbIM;

4. HyJIEBBIM.

14) Ilpu Ttemmeparypax BbIllI€ KPUTHUYECKMX HHU MPU KAKUX YCJIOBHSX
HEBO3MOKEH MEPEXO:

1. HET MpaBUILHBIX OTBETOB,;

2. ra30B B TBepayIo ¢azy;

3. ra30B B JXUJIKOCTE; +

4. TBEpAOTO COCTOSIHUS B KUJIKOCTb.

15) UuTtencuBHOE McIapeHKEe BOJIBI JIS TTOJTYYSHUS OXJIaxAaroniero dpdexra
HaOJII0/1aeTCs TIPH:

1. HU3KOM aOCOMIOTHOM BIAKHOCTH BO3/IyXa;

2. HU3KOM OTHOCHUTEJIbHOM BIQXXHOCTH BO31yXa; +

3. HU3KOM OTHOCHUTEJILHOM TeMIIepaType BO3AyXa;

4. HA3KOM JIaBJICHUM BO3AyXa.

16) McnaputenbHoe OXJIaXICHUE BOJON MPUMEHSIETCS TPU :

1. OTHOCUTENBHO BBICOKMX TeMIIepaTypax; +

2. OTHOCUTEJIBHO BBICOKHMX JIaBJICHUSX;

3. HET NPaBWIbHBIX OTBETOB;



4. OTHOCUTEJIBHO BBICOKUX CTEIEHSAX CYXOCTH.
17) ®peon R11 nmeer HOpMaNbHYIO TEMIEPATYPY KUIICHUS:

1.-24,05 °C;

2. HET NPaBUJIbHBIX OTBETOB;

3.-23,7°C; +

4.-28,7 °C;

18) Xnanon R12 nmeeT HOpMaIbHYyIO TEMIEPATYPY KUIIEHUS:
1.-29,8 °C; +

2.-30,8 °C;

3.-29,17 °C;

4.-49,8 °C.

19) AMMHak UMeeT HOpMaJIbHYIO TEMIIEPATypy KUIICHUS:
1.-23,04 °C;

2.-334°C; +

3.-224°C;

4.-33,12 °C.

20) ®peon R22 numeer HOpMaIbHYIO TEMIIEPATYPY KUIICHUS:
1.-42,8 °C;

2. HET NPaBUJIbHBIX OTBETOB;

3.-148 °C;

4.-40,8 °C. +

21) TpoitHast TOUYKa XapaKTEPU3YET COCTOSIHUE, B KOTOPOM COCYILECTBYIOT
Tpu (a3el (TBepaas, >kujakas M Ta3000pa3Has) B JIOOBIX KOJUYECTBEHHBIX
COOTHOILICHHMSIX:

1. mpu onpeneneHHOM a0COJIIOTHOM J1aBJICHUY;

2. IIpY ONPENEIEHHON TEMIIEPATYpPE;

3. HEeT NpaBUJIbHBIX OTBETOB;

4. npu onpeaeIeHHOM JIaBJIEHUU U TeMIeparype. +

22) B tpoiinoii Touke ains CO;:

1. remneparypa — 50,6 °C u naBnenue 528 Ila;

2. remniepatypa 56,6 °C u naBnenue 0,528 klla;

3. temneparypa — 56,6 °C u nasnenue 1,5-107 I1a;

4. remnepatypa — 56,6 °C u nasnenue 0,528 MlIa. +

23) Temmepatypa cyOnuMaIiuu TBEPAOW YTJIIEKUCIOTHI MIPU aTMOChHEpHOM

JIaBJICHUU:
1.-78 °C; +
2.—70 °C;
3.-68 °C;

4. HEeT NPaBUJIbHBIX OTBETOB;
24) B BakyyMe Temmeparypa CyOJHMMAalMH CyXOro JbJa MOXKET OBITh
HOHMIKEHA J10:

1.-150 °C;
2.-100 °C; +
3.-110 °C;

4.-108 °C.



25) Temnepatypa 1 JaBjieHHE TPOMHON TOYKH BO/IBI:
1. 0,098 °C u 0,0623 MIla COOTBETCTBEHHO;

2.98 °C n 623 MIIa cOOTBETCTBEHHO;

3.0,00098 °C u 0,000623 MIIa coOTBETCTBEHHO; +
4. 198 °C n 0,000623 IIa COOTBETCTBEHHO.

26) Bomusrii 1€ cyOnmuMupyeT Ipu TeMIiepaTypax:
1. HEeT MpaBUIBHBIX OTBETOB,;

2. auxe 20 °C;

3. mvmxke 0 K;

4. ke HyJIs. +

27) PacuiipeHue caToro HACajIbHOTO ra3a ¢ OT/Jauyei BHEIIHEH padOoThI

COIMIPOBOKIACTCA:

1. moHMXEHNEM BIAroCOACPKAHUS;

2. TOHWKEHUEM OTHOCUTEIIBHOM BIIAYKHOCTH;

3. IOHWKEHUEM TEMIIEPATYPHI; +

4. NOBBILIEHUEM TEMIIEPATYPHI.

28) OTHolLIEHNE TeMIEPATYpP B NOJUTPOIIMYECKOM IIPOLIECCE C MOKA3aTEIEM

ITOJIUTPOIIBI 71:

1. (Tz/Tl) = (Pz/Pl)(n_l/n); +

2. HET NPaBUJILHBIX OTBETOB,;

3. (Tz/Tl) = (Pz/Pl);

4. (T1/Ty) = (Py/Py)@ 1),

29) B ammabGarvyeckoM (M30IHTPOIUYECKOM) TIPOLIECCE PACIIUPEHUS

OTCYTCTBYET:

1. mpeoOpa3oBaHne BHYTPEHHEN dHEPrUy;

2. coBMecTHasi paboTa ¢ BHEIIHEH CPeIoH;

3. TEeNJIOBBIE IOTEPU OT TPEHUS;

4. TennooOMEH ¢ BHEUIHEHN cpesioil. +

30) IIpouecc pacmupeHus raza B pacIIMPUTENbHONM MalllMHE (JIeTaHAepe)

POTEKaeT:

1. HET MpaBUILHBIX OTBETOB,;

2. ¢ coBeplIeHUEM padOTHI;

3. ¢ OTBOJIOM TEIJIA;

4. c noBOJIOM Teruia. +

31) Pe3koe cHUKEHHE NABIICHUS >KUIKOCTU WIH raza Mpu MPOXOKICHUU UX

4yepes3 CyKEHHOE OTBEpPCTUE (BEHTUIIb, KPaH) HAa3bIBACTCS:

1. KoHIeHCaAlIMEH;

2. cyOonumanmei;

3. IpoccenupoBaHueM; +

4. cxatuem.

32) Ilpu npoccenupoBaHUM HI€ATBHOTO ra3a 00bEMHas SHEPTHUS:
1. pacrer;

2. HE u3MeHsercs; +

3. YMEHBIIIAEeTCH,

4. HE U3MEHSETCS M0 HANPABJICHUIO.



33) Touka, COOTBETCTBYIOIIAs COCTOSHUIO pEajJbHOr0 Ta3a, B KOTOPOM
s dext Jxoyns—ToMcoHa paBeH HYJITI0, Ha3bIBACTCS:

1. Toukou nHBEpCHUM; +

2. HET NMPaBUIILHBIX OTBETOB,;

3. TOYKOU KOHBEPCUU;

4. KpUTHYECKOU TOUKOM.

34) B unTepBanax TeMriepaTyp HUHBEPCUU APOCCEIUPOBAHUE JAET:

1. apdexT paccenBaHUS YHEPTHH;

2. 3¢ deKT 3aKpyurBaHUsI MOTOKA;

3. oxmaxkgaronui 3G hexT; +

4. HET NMPaBUJILHBIX OTBETOB;

35) Dddext dxoynsi—TomMcoHa MPUMEHSAETCS MPU MOITyYSHUH

1. oco00 HU3KKUX TeMIiepaTyp; +

2. BBICOKHMX TEMIIEPATYD;

3. 0c000 HU3KUX MEPENaa0B JABJICHUS;

4. 0c000 pe3KUX CKAYKOB SHEPIHH.

36) TepmonnekTpruuecKue siBJIeHUSI 00YCIOBIEHBI HAIMYUEM CBSI3U MEXKY:

1. mpouieccamu KpuCTaIM3aluy;

2. mpoueccamu CKaTus U paclIipEHNs;

3. BOJIHOBBIMH MPOLIECCAMU;

4. TETIOBBIMU U JJIEKTPUUECKUMU IIPOLIECCaMU. +

37) Dddekt IlenpThe 00yCIOBIECH OCOOCHHOCTSMH ITPOXOXKICHUS IOTOKA
AIIEKTPOHOB YEPE3 MOBEPXHOCTH CIas:

1. HEeT mpaBUJIBLHBIX OTBETOB;

2. pa3HOPOJIHBIX METAJUIOB; +

3. OJIHOPOJHBIX METAJLJIOB;

4. pa3HOPOHBIX TUDJICKTPUKOB.

38) ArperatHoe cOCTOSIHUE BelIecTBa (TBEPIOTO, KUIKOTO, Ta3000pa3HOTO)
3aBUCUT OT BHEIIIHUX YCJIOBUM:

1. TemnepaTyphbl TIaBICHUS,

2. TemIepaTypbl U BIaXKHOCTH,

3. TeMnepaTypbl U AaBIECHUS; +

4. HET MPaBUJIILHBIX OTBETOB,;

39) TermmoToi McnapeHUs HA3bIBAIOT KOJWYECTBO TEILJIa, HEOOXOIUMOE JIJIs
MpeBpaIleHust 1 KT )KUJIKOCTH B CyXOW HACBILEHHBIN Map:

1. Ipu TaHHOM JIaBJICHUU U TEMIIEPATYPE;

2. Ipy JaHHOM J1aBJICHUH;

3. Ipu TaHHOM JIaBJICHUU U HEM3MEHHOW TeMIiepaType; +

4. npu HEU3MEHHOU TemMIepaType.

40) TennoTa KOHACHCAIIMK — 3TO KOJUYECTBO TEIJIa, KOTOPOE HEOOXOIUMO
OTBECTH OT | KI mapa Jjisl mepexojia ero:

1. B ra3000pa3Hoe COCTOSIHUE;

2. B HECTAOMJILHOE COCTOSIHUE;

3. B ’KMJIKO€ COCTOSIHHE; +

4. B TBEpIIOE COCTOSIHUE.
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