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Размещенное изображение


1. Ilesiu ocBOEHUST AU CIIUTLIHHBI

K ocCHOBHBIM 1eJdsIM OCBOCHUS JUCHUIJIMHBI «XOJOAWJIBHBIE H
TEIUIOHACOCHBIE YCTAHOBKMY CJIETyET OTHECTH:

— (hopMHUpOBaHKE 3HAHUN O COBPEMEHHBIX PHUHIIUIAX, METOAAX U CPEACTBAX
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS XOJIOIUIIBHBIX U TEIIJIOHACOCHBIX YCTAHOBOK,
UCIIBITAHUM ¥ KOHTPOJISL UX TEIJIOTEXHOJIOTMYECKUX MTapaMeTpOB;

— U3y4YeHHE CIOCOOOB TOBBIMICHUS A(POEKTUBHOCTH IKCILTyaTallHH,
MPOEKTUPOBAHUS U KOHCTPYUPOBAHUSI XOJOAWIBHBIX U TETUIOHACOCHBIX YCTAaHOBOK,
BBIPA0OTKAa HABBIKOB y CTYJCHTOB CaMOCTOSITENIbHO (DOPMYyIMpOBaTh U peEIIaTh
3a7a4 MIPOEKTUPOBAHMS U KOHCTPYHUPOBAHUS TETJIOUCIIOIB3YIOIIUX YCTAHOBOK.

— TOJArOTOBKAa CTYJIEHTOB K JEATCIBHOCTU B  COOTBETCTBHUHU  C
KBaJIU(UKAIIMOHHON XapaKTepUCTUKOM OakajaBpa Mo HANpaBJICHUIO, B TOM YHUCTIE
dhopMHpOBaHHE YMEHHH MO BBISBICHHIO HEOOXOJMMBIX YCOBEPIICHCTBOBAHHN U
pa3paboTKe HOBBIX, Oosiee HAPGEKTUBHBIX METOJAOB MPOCKTUPOBAHUA U
KOHCTPYHUPOBAHUSI XOJIOIUIbHBIX U TEIJIOHACOCHBIX YCTaHOBOK.

K ocHOBHBIM 3aJadyaM OCBOCHHSA JUCHUILUIMHBI «XOJOIWIbHBIE |
TEIJIOHACOCHBIE YCTAaHOBKMY CJIETyET OTHECTH:

— BBIpA0OTaTh HABBIKU Y CTYJIEHTOB CAMOCTOSITEILHO (hOPMYJIMPOBATH 3a/1a4n
MPOCKTUPOBAHMS U pacueTa XOJOAWIbHBIX U TEIJIOHACOCHBIX YCTAaHOBOK;

— HAy4YUTh MBICIUTh CUCTEMHO Ha IpPUMEpPaxX IOBBIIMICHUS YHEPreTUUYECKON
3 PEKTUBHOCTH  XOJIOJWIBHBIX M  TEIJIOHACOCHBIX YCTAaHOBOK C Yy4YeTOM
TEXHOJIOTUYECKHUX, SKOJOTHIECKUX U SKOHOMHUIECKUX (DAKTOPOB;

— HAYYWUTh AaHAJIU3UPOBATh  CYIIECTBYIOIIME METOJbl  ONTUMHU3AIUU
XOJIOAWIBHBIX W TEIJIOHACOCHBIX YCTAHOBOK, pa3pabaTeiBaTh M BHEIPATH
HEO0OXOIMMBIC U3MEHEHHUSI B X CTPYKTYPE C MO3UIUI OBBIICHUS () PEKTHBHOCTH
Y DHEProcOepeKeHUs;

— JaThb MH(OpPMAILMIO O HOBBIX METOJAX MPOCKTUPOBAHUS XOJOAWIHHBIX U
TEIJIOHACOCHBIX YCTAaHOBOK B OTEUECTBEHHON M 3apyOeKHOM MpaKTUKE, Pa3BUBAThH
CIIOCOOHOCTH OOBEKTUBHO OIICHMBATh MPEUMYIIECTBA M HEIOCTATKU TaKUX
METOJIOB, KaK OT€YECTBEHHBIX, TaK U 3aPyOCIKHbIX;

— HAy4YWTh aHAIM3UPOBATh PpE3yJbTaThl pacueTra XOJOAWIbHBIX H
TEIJIOHACOCHBIX YCTAaHOBOK, MIPOU3BOJIUTh MOUCK ONTUMHU3AIMOHHOIO PEIICHUS C
ITOMOIIIBIO BCEBO3MOKHBIX METOOB.

2. Mecto nucunmiuabl B ctpykrype OOII 6akanaBpuara

JucrunnnHa «XOJOIUIbHBIE W TEIJIOHACOCHBIE YCTAaHOBKH» OTHOCHUTCS K
quciay TnpodeccHoHaTbHBIX Y4YEOHBIX JHUCIUIUIMH 10 BBIOOPY OCHOBHOMU
oOpazoBaTeIpHOM TporpaMMbl OakanaBpuara.

«XOJOIUIBHBIC M TEIUIOHACOCHBIC YCTAaHOBKMY B3aUMOCBSI3aHA JIOTHYECCKU U
COJIePKATCIIbHO-METOTMYECKH CO CIICIYIONMMH JHCIHUIUIMHAMHA W TPaKTHKaAMH
OOII:

— TexHOIOTHYECKHE YHEPTOHOCUTEIIN U YHEPTOCUCTEMBI TIPEATIPUSI THIA:



— TenmomaccooOMeHHOE 000PYAOBAHNUE IPEATPUSITHI;

— TernosHepreTnyecKkne CUCTEMbl IPOMBIIUIEHHBIX MPEAIPHIITHIA;
— YcTaHOBKH [T TpaHCHOPMAIIHH TEIIa U IPOILECCOB OXJIAXKICHUS;
— DHEpPreTUYeCcKUil KOMIUIEKC TPOMBIIUIEHHBIX MPEAIPHITHIA;

— DKCIuTyaTauus TEeII03HEPreTHUYECKUX YCTAHOBOK U CUCTEM.

3. IlepedeHb IUIAHMPYEMBIX Pe3YyJbTATOB O0yUEHUS MO AUCIHUILINHE
(MoyJ110), COOTHECEHHbIE C IIJIAHMPYEMbIMHU Pe3yJIbTaTaAMM OCBOCHHS
0o0pa3oBaTe/IbHOI MPOTrPAMMBI

B pesynprare OCBOCHHSA JUCHMIUIMHBI (MOAYJs) Yy  OOYyYaroIIMXcs
q)OpMI/IpyIOTCH CJICAYIOIUC KOMIICTCHOUKX W OOJIKHBI OBITH AOCTUTHYTBI
CICAYOIHC PE3YJIbTAaThI 06yquH51 KaK JTall (I)OpMI/IPOBaHI/IH COOTBCTCTBYHOIIIHUX
KOMITCTCHITUM:

Kon B pe3yabTare ocBOCHUS Ilepeyenb mIaHMpyeMbIX Pe3y/bTATOB
KOMIIeTeHIINH oOpa3oBaTeIbHOM 00y4yeHusi 10 TUCHHILJINHE
NPorpamMmbl
00y4YaKOLIHIiCSl 10JIKEH
o0Ja1aTh
OIIK-3 crocoOeH 3HATh:

JIEMOHCTPUPOBATH e OCHOBHBIE METO/bl OpraHU3ALNHU

MIPUMEHEHHUE OCHOBHBIX METPOJIOTMYECKOTO 00ecTieueHus

CIIoCcO00B TOJTyYeHUS, TEXHOJOTHYECKUX MTPOLIECCOB

npeoOpazoBaHus, yMeThb:

TpaHCIIOPTa U e OpraHu3oBbIBATh METPOJIOTUYECKOE

HUCIOJIb30BAHUA TEIIJIOTBI obecrieueHrne TeXHOJIOTHUECKUX

B TCINIOTEXHUYCCKUX MPOIECCOB IPHU MCIIOJIBE30BAHUM THIIOBBIX

YCTaHOBKax u CUCTEMAax METOJI0B KOHTPOJISl PEKUMOB pabOThI
TEXHOJIOTHYECKOro 000pyA0BaHuUs

BJIAJIeTh:
e Merogamu opranusanyuu

METPOJIOTMYECKOTO 00ecTieueHus
TEXHOJOTHYECKHUX MPOIECCOB MPHU
MCIIOJIb30BAaHUU TUIIOBBIX METOJIOB
KOHTPOJISI peKUMOB pabOThI
TEXHOJIOTHYECKOro 000pyA0BaHuUs

IK-3 Cnioco6HOCTH K 3HATh:

BBIIIOJIHEHUIO PACUETOB U e MeToabl OCBOCHUS U IOBOJKH
noctpoenuto cxem OILJ] TEXHOJIOTMYECKUX MPOLECCOB
MIPY UCHOJIb30BAHUU yMeTh:
THITOBBIX MCTOJ0B e [IpoBOANTH OCBOECHHE U TOBOJKY
TEXHOJOTHUYECKHUX ITPOLIECCOB
BJIAJIeTh:
e Mertogamu poBeeHHs padoT MO
OCBOCHHUIO U IOBOJKE TEXHOJIOTUYECKHUX
MPOIECCOB
[TK-4 Crioco6HOCTH K 3HATH:
pa3paboTke




MEPOIPHUATHI 110 IHEPTO- e Metoasl NpOBEAEHUS TUIIOBBIX,

U pecypcocOepekeHnI0 IUIAHOBBIX UCIBITAHUN U PEMOHTOB
Ha OI1/] TEXHOJIOTHYECKOT0 000py0BaHUS,
MOHTQKHBIX, HAJIAJJOYHBIX U ITyCKOBBIX
pabor
yMeTb:

e (OOecrieunBaTh NPOBEJCHUE TUIIOBBIX,
IUTAHOBBIX UCTIBITAHUHA M PEMOHTOB
TEXHOJIOTHYECKOT0 000pyI0BaHHUS,
MOHTa)XHBIX, HAJIQJIOYHBIX U ITyCKOBBIX
pabor

BJIA/IeTh:

e MeTogaMu NPOBEICHHS THIIOBBIX,
TUIAHOBBIX UCIIBITAHUI U PEMOHTOB
TEXHOJIOTUYECKOT0 000py10BaHUS,
MOHTaXKHBIX, HAJIQJIOUHBIX U ITyCKOBBIX
pabor

4. CTpyKTYypa U cCoAepKaHUe TUCUUILINHBI

OO6mast TpyJI0€MKOCTh JAUCIUILIMHBI COCTaBJsAeT 4 3a4eTHBIC CIUHMIIBI, T.C.
144 akanemuyeckux vacoB (M3 HUX 10 yacoB — JEKIMH, 8 Yaca — MPAKTUUYECKHE
3aHATHA, 126 YacoB — caMOCTOsTeNIbHAS paboTa CTyACHTOB).

CtpykTypa U coliep)KaHUE NUCIUIUIMHBI «XOJOJAWIbHBIC U TEIJIOHACOCHBIC
YCTaHOBKK» I10 CpOKaM U BUJIaM paOOoThl oTpaxkeHbl B [Ipunoxxenun 1.

Coneprkanue pa3ieioB JUCHUILIHHBI

Tema 1. BBenenue

[IpenMer, 3amaun W cojepKaHWE AUCHUIUIMHBL. PoOJIb XOJIOMUIBHBIX U
TEIUIOHACOCHBIX YCTAaHOBOK B palOTe TEIJIOAHEPreTHYeCKOro kKomiuiekca PO.
OcHoBHbIE TepMHHBI U omnpeAeneHus. Kiaccudukanus XOJOAWIBHBIX U
TEIJIOHACOCHBIX YCTAHOBOK.

Tema 2. IlpuHuunb1 padoThl X0JI0AMJILHOH MAIINHBI

OCHOBHBIE TIOHSTHSA, CBSI3aHHBIE C PA0OTON XOJOAMIBHONM MamuHbL. Cxema
KOMIIPECCHOHHOTO LMKJIA OXJAXACHUS. TEOpEeTUYECKUU LUK OXJIAXKICHUS.
Peanpubiil uk oxnaxkaenus. Onenka 3QQGeKTUBHOCTH UKIIA OXJIAXKICHHUS.

Tema 3. OCHOBHBIE 3JI€MEHThI X0J0ANJIbHOH MAIINHBI

Kommpeccop. Kommpeccopel mnopiiHeBble. PoTalmoHHBIE KOMIIPECCOPHI
BpameHus. CrimpanbHbiii komnpeccop SCROLL. BUHTOBbIE KOMITPECCOPBL.

Konpgencarop. KonaeHncatopsl ¢ BO3AyILIHBIM OXJIaxacHrueM. KOHIEeHCAaTOPHI C
BOJISIHBIM OXJiaxJaeHueM. Mcnapurens. Bentuiarop. Peryisitop noroka.

Tema 4. PadoTa X0J10AMJILHOH MAIINHBI
Pabora xomogwnapbHOM MaIIMHBI B pPEXHME TEIUIOBOro Hacoca. Pabora
XOJIOMJIBHON MAIIMHBI TPU HU3KOU TEMITepaType OKPY KaOIIero BO3ayXa.
4



Tema 5. IlpuHOMNHMAJBbHBIE CXeMbl XOJOAWIbLHBIX LEHTPOB C
XO0JIOAWJIbHBIMH MAIIMHAMH € BO3AYIIHBIM OXJIAKIEHHEM KOHAEHCATOPOB

OnHOKOHTYpHas TMPUHIMIHMAIBHAS CXeMa XOJIOJWJIBHOTO IIEHTpa C
MOHOOJIOYHBIMHU XOJIOTUIILHBIMHA MalinHaMU Hapy>KHOU YCTaHOBKH.
OIHOKOHTYpHAs MPUHIIUIHAIbHAS CXeMa XO0JIOJUIBHOTO LIEHTPa C XOJIOIHIbHBIMU
MalTuHaM{ BHYTPEHHEW yCTAaHOBKMA W BBIHOCHBIMU KOHJEHCATOPHBIMHU OJIOKaAMHU.
OHOKOHTYpHAs! MPUHITMITHAJIBHAS CXeMa XOJIOIUIIBHOTO IIEHTPa C MOHOOJIOYHBIMHU
XOJIOJWJIBHBIMHA ~ MAaIlllMHAMM  BHYTPEHHEH  YCTaHOBKU.  JIBYXKOHTypHas
MPUHIUIHATBHAS CXeMa XOJOAMIHHOTO IIEHTPa ¢ MOHOOJOYHBIMH XOJIOAMIBHBIMU
MalllMHAMH Hapy>KHON YCTaHOBKH.

Tema 6. TepmoguHaMHUUYeCKHE OCHOBBI TEIJIOBBIX HACOCOB

Hctopust  co3maHusi  TEIUIOBBIX  HacocoB.  OOnacTM  MPUMEHEHHUS.
TepMoauHaMuyecKuii LMK TEIUIOBOro Hacoca. Kiaccudukanus TemaoBbIX
HacocoB. KoMIIpECCHOHHBIE TEIIOBBIE HACOCHI. TenIonCnob3yIOMNe TETUIOBBIE
HAacoChl. MICTOYHUKH TETUIOTHI.

Tema 7. OTonuTeIbHBIC TENJIOHACOCHbIC YCTAHOBKH

OTonuTenbHbIE TEIUIOHACOCHBIE YCTAHOBKU. YCJIOBUS SKOHOMUYHOCTH
MPUMEHEHUS TEIJIOBBIX HACOCOB. PacueT u mogoop 000py10BaHuUs TEMIIOHACOCHBIX
YCTaHOBOK.

Tema 8. llpuMeHeHHMe TENJIOHACOCHBIX YCTAHOBOK B TEXHOJOTMYECKHX
npoueccax

[lepcnexkTuBHBICE 00JIaCTU TNPUMEHEHUS TEIUIOHACOCHBIX YCTAaHOBOK B
MPOMBIIIIICHHOCTH. OCOOEHHOCTH TEXHOJOTHUECCKUX PEKUMOB TporieccoB B THY.
TernmoHacoCHbIE CYIIUIbHBIC YCTAHOBKHU.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

MeToauka mpenofaBaHus TUCIUIUIMHBL «XOJOIUIBHBIE M TEMJIOHACOCHBIE
YCTAaHOBKM» W pealn3alus KOMIIETEHTHOCTHOTO TOIX0Ja B H3JIOKEHUU U
BOCTIPUSATHN MaTepuaja MperycMaTpuBaeT UCIOIb30BaHNE CIASAYIONNX aKTUBHBIX
Y UHTEPAKTUBHBIX (HOPM MPOBEEHUS IPYIIIOBBIX, UHIUBUIYATbHBIX, Ay IUTOPHBIX
3aHATHI B COYETAaHUM C BHEAYAUTOPHOU paboTOl C 1enbio (GopMUpoBaHUS U
pa3BUTHS MPOo(HEeCcCUOHATBHBIX HABBIKOB 00YYaIOIIUXCS:

— TMOJITOTOBKA K BBITIOJIHEHHUIO MPAKTUYECKUX PAa00T B ay/IUTOPUIX By3a U HA
MOTIIHOCTSIX TPEANPUATUN-TTAPTHEPOB;

— MOJTOTOBKA, TIPEJICTABICHUE U 0OCYKICHUE MPE3CHTAIINI Ha CEMUHAPCKUX
3aHIATHSAX;

— OpraHu3aIys 1 MPOBEICHUE TEKYIIET0 KOHTPOJIS 3HAHUN CTYICHTOB B hopMe
0JIaHKOBOT'O TECTUPOBAHUS;

— TMPOBEJCHUE WHTECPAKTHBHBIX 3aHATHH TI0 TPOILEIype TOJATOTOBKH K
WHTEPHET-TECTUPOBAHUIO HA CalTax: i-exam.ru, fepo.ru,



— HCMOJb30BAHME HWHTEPAKTUBHBIX (POpPM TEKylIero KOHTpolsii B (dopme
ayAUTOPHOTO U BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHUS;

— IIPOBEJCHHUE MAacCTEP-KIACCOB JKCIEPTOB M CHEHHAINCTOB IO METOIAM
pacuera v MPOCKTUPOBAHUS XOJOJAWIBHBIX U TEIJIOHACOCHBIX YCTAHOBOK, & TAKXKE
3¢ (HEKTUBHBIX METOJIOB IKCILIYaTAIUH TETFIOHEPTETHIECKOTO 000pYI0BAHMUSL.

Y nenpHBIN BeC 3aHATUH, TPOBOJUMBIX B HHTEPAKTHBHBIX (hopMax, OmpeaesicH
TJIaBHOM 1eJIbI0 00pa3oBaTENbHOM MPOTrpPaMMbl, OCOOCHHOCTHIO KOHTHHICHTA
oOy4Jaronmxcst U COACp>KaHUEeM JUCUUILTUHBI «XOJOJUIbHbBIE U TEIJIOHACOCHBIE
YCTaHOBKM» M B LIEJIOM IO AUCHUIUIMHE cocTaBisieT 50% ayauTOpPHBIX 3aHATHIA.
3aHATHUS TPAKTUYECKOTO TUTIA COCTABISIOT 33% OT 00beMa ay IUTOPHBIX 3aHATUH.

6. OueHovHbIe cpeacTBa /sl TEKYLIEro KOHTPOJIsSl YCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAlMHU 10 UTOraM 0CBOEHHUS TUCIHHUILJIMHBI U Y4eOHO-
MeToaAnYecKoe obecneyeHue caMOCTOSITe/IbHOI paboThI CTYACHTOB

B mpormecce oOydyeHUs UCHONB3YIOTCS CIEAYIOMIME OIEHOYHBIE (DOPMBI
CaMOCTOATENBbHON pabOThl CTYJIEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIA
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUMN:

- TOATOTOBKA M BBICTYILJICHUE HA CEMHUHAPCKOM 3aHSITHHU C MpEe3CHTaIuend u
oOcyX/eHneM Ha TeMy «TenjoHacoCHble YCTAHOBKM B CHUCTEMAax OTOILICHUS
(MHAMBUAYAJIBHO JIJIST KaXKJI0TO 00y4Yaromierocs).

OuLeHOYHbIE CpEeACTBAa TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTU BKIKOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHus B opMe OJIaHKOBOTO U (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, JUIsI KOHTPOJIS OCBOCHUSI 00YYaIOIIMMUCS Pa3/IeNiOB TUCIUTLINHBL,
3aIllMTa OTYETOB MO MPAKTUUYECKUM 3a]IaHUSM.

OOpa31ipl  TECTOBBIX 3a/JlaHHM, 3aJaHUN PACUETHBIX PadOT, KOHTPOIBHBIX
BOIPOCOB M 3aJaHUM 11 TPOBEACHUS TEKYIIEro KOHTPOJIsl, TMPUBEACHBI B
IIPUIIOKEHUH 2.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIS NPOBEICHHUS MPOMEKYTOYHOM ATTECTALNH
00y4aIuxcs no JUCUUIINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS B
npouecce 0CBOCHUs 00pa3oBaTe/JIbHOM NPOTrPaMMBbl.
B pe3yabTaTe 0ocBOeHMS IUCHUILINHBI (MOAYJIs1) GOPMHUPYIOTCS CJIeXyIOLIUe

KOMIIETeHIIUHU
Kona B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOI NMPOrPpaMMBbI
KOMIIeTeHIIUH o0y4arouuiics 10J15KeH 00J1a1aTh
OIIK-3 Croco0eH  JEMOHCTPUpPOBAaTH  NPUMEHEHHE  OCHOBHBIX  CIIOCOOOB

MOJTy4eHHs, peoOpa3oBaHusi, TPAHCIOPTa U UCIOJIb30BAHUS TEIJIOTHl B
TEIJIOTEXHUUYECKUX YCTAaHOBKAX U CUCTEMax

[1K-3 CriocoOHOCTh K BBINOJHEHUIO pacyeToB U moctpoeHuto cxem OILJ] mpu
VICII0JIb30BAaHUU TUIOBBIX METOJIOB




I1K-4

CnocoOHOCTE K

pa3paboTke

pecypcocoepexxkennto Ha OIT]]

MEpONPUATHN

o

dHEpPro- H

B nporiecce ocBoeHust 06pa3oBaTeabHON MPOrpaMMbl TJaHHBIE KOMIIETCHIINH, B
TOM YHUCJIE€ UX OTAETbHbIE KOMIOHEHTHI, ((OPMUPYIOTCS MOATAIHO B X0J1€ OCBOCHHUSA
OOy4aroIUMHUCS AUCHUIUIMH (MOAYJeH), MPakTUK B COOTBETCTBUMU C Y4YEOHBIM
IUTAHOM U KaJICHJAPHBIM rpaguKoM yueOHOTO mpoIriecca.

6.1.2. Onucanue noka3aresed 1 KPUTEPUEB OLCHNBAHUS KOMIICTCHIM,
(hopMHpPYyeMBIX 110 HTOTaM OCBOEHHS IUCHUILIUHBI (MO1YJIs1), ONUCAHNE IKAJ
OlleHNBAHMS

IToka3zarenem OLICHUBAHU A KOMHCT@HHI/Iﬁ Ha Ppa3JIMYHBIX O9TallaX HX

dbopMHUpoOBaHUS

ABJIACTCS

JOCTHXKCHUC

PEe3yJIbTATOB O0YUECHUS MO AUCIUTLINHE (MOAYJIIO).

o0yyaromumMucs

IIJIAHUPYEMBIX

OIIK-3 - cioco0eH 1eMOHCTPUPOBAThH MPUMEHEHNE OCHOBHBIX CITOCOOOB MOTYy4EHHsI, TPeoOpa3oBaHus,
TPAHCIIOPTA W MCTI0JIL30BAHU A TCIJIOTHI B TCIIJIOTCXHUYCCKUX YCTAHOBKAX U CUCTEMAX

IHoka3zareJib Kpurtepun oueHuBanus
Onenka Ouenka Ouenka Onenka
«HEY/I0BJIETBOPUTEJIL | «Y/I0BJIETBOPUTE «XOpOoIIo» «OTJIHYHO»
HO» (He 32aUTEHO) WJIH | JIbHO» (3a4TeHO0) | (3aYTEeHO) WM | (32aUTEHO) WU
OTCYTCTBHE MJIM HU3KOH TMOBBIILIEHHBI BbICOKMI
copmMupoBaHHOCTH YPOBE€Hb il ypoBeHb YPOBEHb
KOMIeTeHIIUI OCBOEHHUS OCBOEHHS 0CBOEHHSI
KOMIIETEHIIUN | KOMIETEeHIHH | KOMIEeTeHIHH!
3HATD: OO0yuarommuiics OO0yuaromuiics Oo6yuarommiic | OOy4Jaromuiics
OCHOBHBIE JEMOHCTPUPYET JNEMOHCTpUPYET | 5 JIEMOHCTPHUPYET
METOJIBI TIOJTHOE OTCYTCTBHE HETIOJIHOE JIEMOHCTPHUPYE | TOJTHOE
OpraHH3alnN WA HEJTOCTATOYHOE COOTBETCTBHE T YaCTHYHOE COOTBETCTBHE
METPOJIOTHYECKOT | COOTBETCTBHE CIIeTYFOIIX COOTBETCTBHE | CIEAYIOUIUX
0 obecrnieueHus CIEYIOLINX 3HAHUM: 3HAHUM: CIEYIOLINX 3HAHUU:
TEXHOJOTHYECKHX | OCHOBHBIC METOIBI OCHOBHBIC 3HAHWI: OcCHOBHBIC
MIPOIIECCOB OpraHM3alnN METOIBI OCHOBHEBIE METOIBI
METPOJIOTHYECKOTO OpraHu3aIuu METO/IbI OpraHu3aIH
obecreueHus METPOJIOTHUECKO | OpraHu3aIluu METPOJIOTUUECKO
TEXHOJIOTHUECKHIX ro obecriedeHus | METpOJIOTHYEC | ro 0OecreveHus
MIPOIIECCOB TEXHOJOTUYECKH | KOTO TEXHOJIOTHYECKU
X TIPOIIECCOB. obecreueHus X TIPOIIECCOB,
JormyckatoTest TEXHOJIOTHYEC | CBOOOIHO
3HAYUTEIbHbIE KUX onepupyer
OILINOKH, MPOLIECCOB, HO | MpUOOpe-
MPOSIBIISIETCS JIOIyCKAIOTCA | TeHHBIMU
HEJIOCTaTOYHOCTh | HE3HAYMUTENIbH | 3HAHUSIMHU.
3HAHWMH, 110 PSITy | bIe OIIMOKH,
TOKa3aTelie, HETOYHOCTH,
oOyJatroruiics 3aTpyAHECHUS
HCTIBITBIBACT npu
3HAYUTEIIbHBIE aHAJIMTHYECKU
3aTPYAHEHMS] IPU | X ONEpaLUsIX.




OINCpUPOBAHUHU
SHaHUAMMU IIPU
HX INEPCHOCC Ha
HOBBIC CUTYyalluH.

yMeTb: OObyyaromuiicst He OObyyarommuiics Obyuarormmiic | OOy4Jaromuiics
OpraHu3oBbIBaTh | yMEET WIH B NEeMOHCTPUPYET | 5 JIEMOHCTPHUPYET
METPOJIOTHYECKOE | HEAOCTATOYHOM HETIONHOE JEMOHCTPHpYE | MOTHOE
obecrieueHue CTETIeHH yMeeT COOTBETCTBHE T YaCTHYHOE COOTBETCTBHE
TEXHOJIOTHYECKUX | OPraHU30BBIBATh CIIEAYIOIINX COOTBETCTBHE | CJIEIYIOIINX
IIPOLIECCOB MPHU METPOJIOTHYECKOE YMEHUH: CIIEIYIOIINX YMEHUH:
WCTIONB30BaHUN oOecrieueHue OpraHu3oBBIBaTh | YMEHHIA: Opranu3oBbIBaTh
TUIOBBIX METOJIOB | TEXHOJIOTHYECKUX MeTposoruyecko | OpraHu3oBbIBa | METPOJIOTHYECKO
KOHTPOJIA MIPOTIECCOB MPH e obecrreueHne Th ¢ obecrieucHIe
PEKUMOB PabOTHl | MCTIOJIB30BAHUH TEXHOJIOTHYECKH | METPOJIOTHYEC | TEXHOJOTHYECKH
TEXHOJIOTHYECKOT | TUTIOBBIX METOJIOB X MPOLIECCOB MPU | KOE X MPOLIECCOB MPH
0 000pYyIOBaHUsS | KOHTPOJISI PEKUMOB HCIONb30BaHUM | OOECIIEYeHUEe | UCIOJIb30BaHUU
paboTh TUIOBBIX TEXHOJIOTHYEC | THUIOBBIX
TEXHOJIOTHYECKOTO METOOB KHX MIPOIIECCOB | METOIOB
000pyIOBaHUS KOHTPOJIS npu KOHTPOJIS
PEXUMOB PaOOTHI | UCMIONB30BAaHU | PEKUMOB PabOTHI
TEXHOJIOTHYECKOT | U THITOBBIX TEXHOJIOTHYECKO
0 000pyOBaHUs. | METOIOB N0
HonyckaroTcs KOHTPOJIS 000pyIOBaHMUS.
3HAYUTEJILHBIE PEKUMOB CB0o0OIHO
OlKOKH, paboThI omepupyeT
MIPOSIBIICTCS TEXHOJIOTHYEC | MPUOOPETEHHBIM
HEJIOCTaTOYHOCTh | KOTO W YMECHHSIMH,
YMEHUH, 10 pagy | 000OpyIOBaHMs | MPUMEHSET UX B
MOKAa3aTeNen, . YMeHus CUTYyalUsIX
oOyJaroruiics OCBOEHBI, HO MOBBILICHHOU
HCTIBITHIBACT JIOITyCKAIOTCSl | CJI0KHOCTH.
3HAYUTEJIbHBIC HE3HAYUTEIIbH
3aTPyAHEHUS NIPY | ble OLIMOKH,
OTIEPUPOBAHHH HETOYHOCTH,
YMEHUSIMH TIPU 3aTpy/HEHUS
UX NepeHoce Ha | Ipu
HOBBIE CUTYallMU. | aHATUTUYECKU
X oIepanusx,
nepeHoce
YMEHUH Ha
HOBEIE,
HECTaH/IapTHBI
€ CUTYyaluH.
BJIAETD: OOyyaromuiicst He OO0yyaromuiics Oo6yuarommiic | OOydatomnuiics B
Metonamu BJIaJICeT WIN B BIIaJieeT S YaCTUYHO MOJTHOM 00BEMeE
OpraHu3alun HEI0CTaTOYHOM METOAaMHU BJaJeeT BJaJeeT
METPOJIOTHYECKOT | CTETIEHH BIaseeT OpraHu3aluu METOAaMHU METOAaMHU
o0 obecrieyeHus METOIaMHU METPOJIOTHYECKO | OPTaHW3alld | OpraHU3aIiH
TEXHOJIOTHYECKUX | OpraHU3aIiu ro o0ecrieyeHusl | METPOJIOTHYEC | METPOJIOTHYECKO
MPOILIECCOB MPHU METPOJIOTHYECKOT0 TEXHOJIOTHYECKH | KOTO ro obecreueHus
WCTIOJIb30BaHUN obecrieyeHust X MPOIECCOB MU | 00ECTICYeHUsT | TEXHOJIOTHUYECKH
THUTIOBBIX METOJIOB | TEXHOJIIOTHYECKUX WCTONB30BAaHUH | TEXHOJOTHYEC | X IPOIECCOB MPH
KOHTPOJIS MPOILIECCOB MpPHU TUIOBBIX KHX IIPOLIECCOB | UCTIOJIBb30BaHUN
PEKUMOB PabOTHl | MCMOIB30BAHUH METOIOB npu THUIIOBBIX
TEXHOJIOTHYECKOT | TUTIOBBIX METOJIOB KOHTPOJISI UCTIOJIb30BaHH | METOJIOB
0 000pyJIOBaHMsI | KOHTPOJISI PEKUMOB PEKUMOB PabOTHL | M THIIOBBIX KOHTPOJIS




paboThI TEXHOJIOTHYECKOT | METOJIOB PEKUMOB pabOTHI
TEXHOJIOTHYECKOTO 0 000pyIOBaHMS | KOHTPOJIS TEXHOJIOTHYECKO
000pyIOBaHHSA B HETIOJIHOM PEKUMOB ro
o0beme, paboThI o0opyaoBaHus,
TIOTTY CKAIOTCSI TEXHOJIOTHYeC | CBOOOTHO
3HAYUTEIIbHBIC KOTO IpUMEHSET
omnoKH, 00opynoBaHMs | MOJTy4YeHHBIE
MIPOSIBIISICTCS , HABBIKH HaBBIKH B
HEJIOCTATOYHOCTH | OCBOCHBI, HO CHUTYaIHIX
BIIaJICHUS JIOITyCKAIOTCSl | TOBBIIEHHON
HaBBIKAMH 10 HE3HAYUTEIbH | CIIOKHOCTH.
pany b€ OIINOKH,
nokasaTelei, HETOYHOCTH,
O6yuaromuicst 3aTpyAHEHUS
UCTIBITBIBACT npu
3HAYUTEIbHBIC AQHAJTUTHYECKN
3aTpyAHEHHS NIPU | X OIepauusx,
MIPUMEHECHUT nepeHoce
HaBBIKOB B YMEHUU Ha
HOBBIX HOBEIE,
CUTYyalusX. HECTaHAapTHBI
€ CUTyaluH.

IK-3 - Crmoco0HOCTh K BBIIIOJIHEHUIO pacdeToB M moctpoeHuto cxem OIIJl mpw ucmoims3oBaHUH

THUITOBBIX MCTOJ0B

3HATH: OOyuaromuiics OOyuaromuiics Oo6yuarorumiic | OOy4Jaromuics
MeTtosl JEMOHCTPUPYET JEeMOHCTPHPYET | o JIEMOHCTPHUPYET
OCBOCHUS U MOJTHOE OTCYTCTBHUE HETIOJTHOE JEMOHCTPHPYE | MOITHOE
JOBOAKH NI HEAOCTATOYHOC COOTBETCTBUC T 4aCTUYHOC COOTBCTCTBUEC
TEXHOJIOTHYECKUX | COOTBETCTBHUEC CIICAYIOIINX COOTBETCTBHE | CIEIYIOIINX
MIPOLIECCOB CJEYIOLIUX 3HAHUM: 3HaHUI: METOIBl | CIEIYIOLIUX 3HAHUI: METOBI
METOAbI OCBOCHUA U OCBOCHUA U 3HAHHUM: OCBOCHUA U
JIOBOJIKH JOBOJKHU METOJIbI JOBOJKHU
TEXHOJIOTHUECKHX TEXHOJIOTHYECKH | OCBOCHHUS U TEXHOJIOTHUECKH
MPOIIECCOB X MPOIIECCOB. JIOBOJIKH X MPOIIECCOB,
Honyckatorcst TEXHOJIOTHYEC | CBOOOIHO
3HAYHUTENIbHBIC KHX orepupyer
ook, MPOIIECCOB, HO | MPUOOPETECHHBIM
MPOABJIACTCA JO0IMyCKaroTCA U 3HAHUAMU.
HEJIOCTATOYHOCTh | HE3HAYUTEIbH
3HAHW, 10 PAAY | ble OIHOKH,
MoKaz3arelei, HETOYHOCTH,
o0yyJaromuiics 3aTpy HEHUS
HCTIBITHIBACT npu
3HAYHUTENIbHBIC AHATUTHICCKU
3aTPYJHEHUA IIPU | X OIlEpaLUsX.
OTIEPUPOBAHUH
3HAHUSIMU TIPU
UX TiepeHoce Ha
HOBBIC CUTYyalluH.
YMeTh: OOyyaromuiicst He OOyuaromuiics Oo6yuarommiic | OOy4aromuics
[TpoBomuTh yMeeT W B JEMOHCTPHPYET | o JEMOHCTPHUPYET
OCBOCHHE U HEJI0CTaTOYHOM HETIOJHOE JEMOHCTPHpPYE | MOITHOE
JOBOJIKY CTEIIEHH yMEeeT COOTBETCTBHE T YaCTHYHOE COOTBETCTBHE
TEXHOJIOTUYECKHUX | TIPOBOJMTH OCBOCHUE U | CIICAYFOLIHX COOTBETCTBHE | CIEIYIOMINX
MPOIIECCOB JIOBOJIKY YMEHUI: CIIEYIOIINX YMEHHIA:
TEXHOJIOTMYCCKUX IIPOBOAUTH yMeHHﬁ: ITPOBOJIUTH




MIPOLIECCOB OCBOEGHHE U MIPOBOJIUTH OCBOEHHE U
TIOBOJKY OCBOCHUE H JTIOBOJKY
TEXHOJIOTHYECKH | JOBOJIKY TEXHOJIOTHYECKH
X TPOLIECCOB. TEXHOJIOTMYEC | X MPOLECCOB.
JHormyckatoTcst KHX CBoboaHO
3HAYUTEIbHBIC MPOIIECCOB. oTepupyeT
omnoKH, Ymenus nproOpeTeHHBIM
MIPOSIBIISETCS OCBOEHBI, HO U YMECHHSIMH,
HEJOCTAaTOYHOCTH | JAOMYCKAIOTCS | MPUMEHSET UX B
YMEHUH, IO PALY | HE3HAUUTEIbH | CUTYalHAX
noKas3areJiei, bI€ OLIHOKH, MOBBIIIICHHON
oOyJaroruiics HETOYHOCTH, CJI0HOCTH.
WCITBITHIBAET 3aTpyJHEHHS
3HAYUTENIbHBIC npu
3aTpyIHEHUS IPH | aHATUTUIECKH
OTIEpUPOBAHUH X OTepanusx,
YMCHHSIMH TTPH nepeHoce
HX IIEPEHOCE Ha YMEHUH Ha
HOBBIC CUTYaIlH. | HOBEIE,
HECTaHAapTHBI
€ CUTYaIiH.
BJIAJI€Th: OOyyaromuiicst He OObyyaromuiics OO6yuarommmiic | OOydatomuiics B
MeTtomamu BIIAJICCT WIA B BIIaJIeeT Sl YACTUIHO MOJTHOM 00BeMe
MIPOBECHHUS HEJ0CTaTOYHOMN METOJIaMHU BJIa/ieeT BJIa/ieeT
paboT no CTETIeHHU BiaJleeT MIPOBECHUS MeTOoJIaMHU METOaMHU
OCBOGHUIO U METOJIaMH TIpOBeNeHusT | paboT 1mo MIPOBEICHHUS MIPOBEICHUS
JTOBOJIKE paboT 1O OCBOEHHIO U | OCBOCHHUIO U pabot o pabort o
TEXHOJOTHYECKUX | TOBOJKE JTIOBOJIKE OCBOEHUIO U OCBOEHUIO U
MIPOIIECCOB TEXHOJOTHUECKUX TEXHOJIOTHYECKH | JOBOJKE JTIOBOJTKE
MIPOIIECCOB X TPOIIECCOB B TEXHOJIOTHYEC | TEXHOJIOTHIECCKH
HETIOJTHOM KHX X TIPOLIECCOB,
00BeME, MIPOIIECCOB, CBOOOIHO
JIOITYCKAIOTCS HaBBIKU MPUMEHSET
3HaYUTEIbHBIC OCBOEHBI, HO MOJTy4YeHHbBIE
omuoKH, JIOITyCKAIOTCSl | HABBIKH B
MIPOSIBIISIETCS HE3HAYHTEIbH | CHTYyaIHsIX
HEJI0CTaTOYHOCTH | bIe OIIUOKH, MTOBBIIIICHHOH
BJIA/ICHUS HETOYHOCTH, CJIOXHOCTH.
HaBBIKaMH 110 3aTpyIHEHHS
pAany 1pu
nokKasaTeliei, aHAJIMNTUYCCKHU
OOyuaromuiics X OIEpaLHUsX,
WCIIBITEIBAET nepeHoce
3HAYHUTENILHBIC YMEHUH Ha
3aTpyJHEHHS NIPU | HOBEIE,
MIPUMEHEHU T HECTaHJIaPTHBI
HAaBBIKOB B € CUTYyaIliH.
HOBBIX
CUTYyalusx.
IIK-4 - CiocoGHOCTH K pa3paboTKe MEPONPUSATHI 10 HEPro- U pecypcocoepexenuto Ha OI1J]
3HATh: OO6yuatomuics Oo6yuaromuics Obyuatommiic | OOyvaromuiics
MeTtos! JEMOHCTPHUPYET JEMOHCTPHPYET o JIEMOHCTPUPYET
MIPOBEACHUS MIOJIHOE OTCYTCTBHE HEIOJIHOE JIEMOHCTPUPY | MOJHOE
TUIIOBBIX, W HEJIOCTAaTOYHOE COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHE
TJTAaHOBBIX COOTBETCTBHE CIIETYFOIINX COOTBETCTBHE | CIEIYIOIINX
HCHOBITAaHUN U CIEYIOLIMX 3HAHUM: 3HAHUU: METOJbI CIIEIYFOIIUX 3HAHWUU: METOJIbI
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PEMOHTOB METOABI IPOBEACHUS MPOBEICHUS 3HAHMA: MIPOBEICHUS
TEXHOJOTHYECKOT | THUIOBBIX, TUTAHOBBIX THUTIOBBIX, METOIBI THUTIOBBIX,
0 000pyIOBaHMsl, | UCTIBITAHUH U IJTAHOBBIX MIPOBEICHHUSI TUTAHOBBIX
MOHTa)KHBIX, PEMOHTOB WCTIBITAHUH U TUTIOBBIX, UCTIBITAHUH U
HaJIaJIOYHBIX U TEXHOJOTHYECKOTO PEMOHTOB TTAaHOBBIX PEMOHTOB
ITyCKOBBIX paboT | oOopymoBaHwUs, TEXHOJIOTHYECKOT | UCTIBITAHUA U | TEXHOJIOTHIECKOT
MOHTQ)KHBIX, 0 000pyIOBaHMsl, | PEMOHTOB 0 00opynoBaHus,
HaJTaJIOYHBIX MOHTa)KHBIX, TEXHOJIOTHYEC | MOHTQKHBIX,
ITyCKOBBIX paboT HaJIaJIOYHBIX U KOTO HaJaJI0YHBIX
MyCKOBBIX paboT. | 000pyJOBaHM | IyCKOBBIX padoT,
JHomyckatoTtcst A, CBOOOJHO
3HAYUTEIHHBIC MOHTXHBIX, | OTIEpUPYET
OIITHOKH, HaJad04YHBIX | TIPHOOPETCHHBIMH
MIPOSIBISCTCS Y TIYCKOBBIX 3HAHUSMHU.
HEJIOCTAaTOYHOCTh | paboT, HO
3HAHUH, 110 PALY | AOMYCKArOTCs
noKas3arTeJiei, HE3HAYUTEIbH
o0yJaromuics bIC OIIMOKH,
WCIIBITHIBAET HETOYHOCTH,
3HAYUTENIbHBIC 3aTpyIHCHHS
3aTPyHEHUS IPU | TIpU
OTIepUPOBAHUH aHANTHIECKH
3HAHUSAMU TPU UX | X OTIepaIusX.
IepeHoce Ha
HOBBIE CUTYaITHH.
yMeTb: OOyyvaromuiicst He OO6yyaromuiics OO6yuarormmiic | OOyuarommiics
Ob6ecneunBath yMeeT WK B JEMOHCTPUPYET o JEMOHCTPHPYET
MIpOBEICHNE HEJ0CTaTOYHOMN HEIOJIHOE JIEMOHCTPUPY | TOJHOE
THTIOBBIX, CTETIeHH yMeeT COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHE
TJTAHOBBIX obecrnieunBaTh CIIeTYFOIINX COOTBETCTBHE | CIEIYIOIINX
WUCOBITAHUHN U MPOBEJICHUE TUIIOBbIX, | YMEHHI: CIIEIYIOLIUX YMEHUI:
PEMOHTOB IJTAHOBBIX UCTIBITAHUNA | 00eCIIeYnBaTh YMEHHIA: obecrneunBaTh
TEXHOJIOTHYECKOT | U PEMOHTOB MIpOBEJICHIE obecrieunBaTh | MPOBEJEHHE
0 000py/IOBaHUs, | TEXHOJOTUYECKOTIO THUIOBBIX, MIPOBEJICHHE THIIOBBIX,
MOHTQ)KHBIX, 000pyJOBaHHS, IJIAHOBBIX THIIOBBIX, TUTAHOBBIX
HaJIaJIOYHBIX U MOHTa)KHBIX, WCTIBITAaHUH H TTAaHOBBIX WCTIBITAHUH 1
ITyCKOBBIX pabOT | HANAIOYHBIX H PEMOHTOB WCTIBITAHUI U | PEMOHTOB
MyCKOBBIX paboT TEXHOJIOTHYECKOT | PEMOHTOB TEXHOJIOTHYECKOT
0 000pysOBaHUs, | TEXHOJOTHYEC | O 00OpYIOBaHWS,
MOHTa)KHBIX, KOTO MOHTaXHBIX,
HAJIaJ0YHBIX U 000pyIOBaHN | HaJaJOYHBIX U
MyCKOBBIX paboT. | 1, MYCKOBBIX PadoT.
JHormyckatoTest MOHTaXHBIX, | CBOOOIHO
3HAYHUTEIILHBIC HaJIAJIOYHBIX | OMIEpUpYyeT
omuoKH, Y TIYCKOBBIX PUOOPETECHHBIMHU
MIPOSIBIISIETCS pabor. YMEHHSIMH,
HEJ0CTaTOYHOCTh | YMEHHS MIPUMEHSET UX B
YMEHUH, TI0 Py | OCBOCHBI, HO CUTYAIIUAX
moKasareJet, JIOITyCKAIOTCSl | TIOBBIIICHHOM
o0yyaromuiics HE3HAYUTEIbH | CIIOKHOCTH.
HCIIBITBIBACT b€ OIIHOKH,
3HAYHUTENbHBIC HETOYHOCTH,
3aTpyHEHUS IIPU | 3aTPYAHCHUS
OTIEPUPOBAHUH npu
YMCHHSIMH TTPH aHAIUTHYCCKH

HX IIEPCHOCC HA

X oncpaunusix,
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HOBBIE CUTYallUH. | epeHoce
YMEHUH Ha
HOBEIE,
HECTaHAapTH
bl€ CUTYallHu.
BJIA/IETh: OObyyaromuiicst He OO6yyarommuiics OO6yuarommiic | O0yJaromuiics B
Metonamu BJIaJI€eT WIN B BJIazeeT S YaCTUYHO MOJTHOM 00BeMe
MPOBEICHUS HEI0CTaTOYHOM METOAaMHU BJaJeeT BJIajecT
TUIOBBIX, CTEIIeHH BIaJeeT IIPOBEICHUS METOAaMHU METOAAMU
IUTAaHOBBIX METOAAaMU MPOBEACHUS | THIIOBBIX, MIPOBEIEHUS IIPOBEICHUS
UCTIBITAHUH U TUTIOBBIX, IUTAHOBBIX TUTAHOBBIX TUTIOBBIX, THUIIOBBIX,
PEMOHTOB UCTIBITAHU 1 UCTBITAHUH U IUTAHOBBIX ITAHOBBIX
TEXHOJIOTHYECKOT | PEMOHTOB PEMOHTOB UCTIBITAHUI U | MCIIBITAHUH U
0 000pyIOBaHMsl, | TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOT | PEMOHTOB PEMOHTOB
MOHTQ)KHBIX, 000pyIOBaHHUS, 0 000pYyIOBaHMsI, | TEXHOJOTUYEC | TEXHOJIOTHYECKOT
HaJIaA0YHBIX U MOHTa)KHBIX, MOHT)KHBIX, KOTO 0 000pyIOBaHUs,
MYCKOBBIX padOT | HAJIAJAOYHBIX U HaJIaJOYHBIX U 000pyIOBaHN | MOHTaXHBIX,
MyCKOBBIX paboT MyCKOBBIX paboT | 1, HaJIQJI0YHBIX U
B HETIOJIHOM MOHT@XHBIX, | IIyCKOBBIX paboT,
00BeEME, HaJIaJOYHBIX CBOOOIHO
JIOITy CKalOTCSl 1 IyCKOBBIX NpUMEHSET
3HAYUTEJIbHBIC paoor, [IOJTyYCHHBIE
omKoKHy, HaBBIKU HaBBIKH B
MIPOSIBIISIETCSI OCBOCHBI, HO | CHTYyalusIX
HEJIOCTaTOYHOCTh | JOMYCKAIOTCS | TMOBBIICHHON
BIIaJICHUS HE3HAYUTEbH | CIOKHOCTH.
HaBBIKAMH TIO bI€ OILIHOKH,
pany HETOYHOCTH,
MOKa3aTeNen, 3aTpyAHCHUS
OO0yyaromuiics npu
HCTIBITHIBACT AHATUTHYECKU
3HAYUTEJIbHBIC X OIepanusix,
3aTpyAHEHHS IpU | IepeHoce
IIPUMEHEHUN YMEHUH Ha
HABBIKOB B HOBBIX | HOBEIE,
CUTYyauusx. HECTaH/AaPTH
bl€ CUTYallHH.

[Ixane!
OIMUCAHUE:

dopMa NIPOMEKYTOUYHOM aTTECTALMM: IK3IAMEH.

OLICHMBAHWA PC3YyJIbTATOB HpOMC)KYTOqHOﬁ arTrecrailum MW HX

[IpomexxyTouHas arrectanus oO0ydaromuxcs B popme sK3ameHa POBOIUTCS
M0 pe3yJibTaTaM BBIIOJIHEHHS BCEX BUJOB yueOHOUW pabOThI, MPEIyCMOTPEHHBIX
y4eOHBIM IIJIAHOM TIO0 JAAaHHOW JUCHMIUIMHE (MOJYJII0), MPU STOM YUUTHIBAIOTCSA
pe3yNbTaThl TEKYIIErOo KOHTPOJIA YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTETICHU JTOCTHXKCHHS O0YYarOIIMMHUCS TUIAHUPYEMBIX Pe3yJbTAaTOB OOyYEHHUS IO
JUCLHUIUIMHE (MOJIYJII0) MPOBOAMUTCS MpenojaBaTesieM, BEAYLIUM 3aHATHS IO
JUCHUIUIMHE (MOIYJII0) METOJI0OM SKCIIEPTHOM OlleHKHU. [1o nToram npoMexyTouHou
aTTeCTalluM 1O JUCUUIUIMHE (MOJYJI0) BBICTABIISCTCS OIICHKA «OTJIMYHOY,
«XOpOLLIO», «YAOBIECTBOPUTEIBHO)» UIIA «HEYIOBJIETBOPUTEIILHOY.

K  mnpoMexyTouHoi — arrecTalluv  JOMYCKAlOTCA  TOJBKO  CTYAEHTHI,
BBITIOJTHUBIIIME BCE BHUJBI Y4e€OHOM paboThl, NPEAYCMOTPEHHBbIE padouei
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IIPOTPaMMOU II0 JUCLMIUIMHE «XOJIOJWIBHBIE U TEIUIOHACOCHBIE YCTaHOBKW)
(mpouuIM MPOMEXYTOYHBIH KOHTPOJIb, BBINOJHWIA BEChb O0BEM 3aJaHUN Ha
CEMUHAPCKUX 3aHATUAX, BBICTYIIHIIM C JOKJIAIOM HA CEMUHAPCKOM 3aHSATHH)

HIxaJjia oneHUBAHUA Onucanue

Boimonnensl Bce BHIBI  yueOHOW paboOThl, MPETyCMOTPEHHBIE
yueOHbIM MaHoM. CTyJeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHH, HaBBIKOB MpPHUBEIECHHBIM B TalNHIaX [OKa3aTeleH,
0 OTepUpPyeT MPUOOPETCHHBIMHM 3HAHHUSIMH, YMCHUSMHU, HABBIKAMH,
RO MPUMEHSAET UX B CUTYalUsX IOBBIIICHHOW CIIOXHOCTH. [Ipu sTOM
MOTYT OBITh JOMYIIEHB HE3HAYUTEIbHBIC OIIMOKU, HETOYHOCTH,
3aTpyAHEHUSI TIPU AHAJTIMTUYECKUX OINEpalusiX, IEPEeHOCe 3HAHUMN U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyaAllNU.

CryneHT MOKa3bIBa€T JIOCTATOYHBIN YypOBEHb TEOPETUYECKUX H
MPaKTUYECKUX 3HAHWM, CBOOOJHO OINEPUPYET KaTeropHaJbHBIM
Xopouio arrmaparoM. YMeEET aHaJIu3UpOBaTh MPAKTUYECKUE CHUTYAIUU, HO
JOMYCKaeT HEKOTOpble MOrpemHOCTH. OTBET MOCTPOEH JIOTUYHO,
MaTepuai U31araeTcsi IPaMoTHO.

CTy,IleHT IIOKa3bIBACT 3HaHHC OCHOBHOTI'O JICKIITMOHHOI'O n
IPAaKTUYICCKOro Marcpuala. B otrBere He Bcerma IMPpUCYTCTBYCT
y,I[OBJ'ICTBOpI/ITeJ'IBHO
JJOIT'MKa H3JI0XKCHUA. CTy,Z[CHT HCIIBITBIBACT 3aTpYAHCHUA IIPpU

INPUBCACHUUN ITPAKTUYCCKHX ITPUMCPOB.

He BbimonHeH oauH wunu  Oonee  BUAOB y4eOHOH  paloTHhI,
NPEIYCMOTPEHHBIX Yy4eOHbIM MIaHoM. CTYAEHT IeMOHCTPHPYET
HEMOJIHOEe COOTBETCTBHE 3HAHUMN, YMEHUM, HAaBBIKOB ITPUBEICHHBIM B
TabJIMIaxX [oOKa3aTelei, [OMyCKAlTCsl 3HAa4YMTENbHbIE OLIMOKH,
HeynoBneTBopuTenbsHO . .

NPOSIBJISIETCS  OTCYTCTBME 3HAHMW, YMEHMH, HABBIKOB IO psdy
MOKa3aTeJIei, CTyICHT UCIBITHIBACT 3HAUNTENILHBIC 3aTPy THEHHUS TIPU
OTIEPUPOBAHUY 3HAHUSMHU M YMEHHUSMH TIPU MX TEPEHOCE Ha HOBHIC

CUTYyallHH.

@DOHbI OLIEHOYHBIX CPEACTB MPEJCTABICHbI B MNPHIOKEHUSIX K padouen
porpamme.

7. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE O0ecnevyeHne TUCIUIIUHbI

a) OCHOBHAas JiUTeparypa:
1. Komapoa H.A. XonoaunbHble ycCTaHOBKH. (OCHOBBI TPOECKTUPOBAHUS
[DnexkTpoHHBIN pecypc]: yuel. mocobue — DnekTpoH. naH. — Kemeposo:
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KemTHIIIL, 2012. — 368 c.

2. IlsetkoB O.b. Pacuer ropu3oHTaJIBHOTO KOXYXOTPYOHOTO HCHApUTEN
XOJIOUIbHON ycTaHOBKHU [DnexTponHbiid pecypc] / O.b. I[Betkos, FO.A. JlamnTes,
[".JI. ITarakoB. — DnekTpoH. ngaH. — Cankr-IletepOypr: HUY UTMO, 2008. — 31
C.

3. TenyioBble M KOHCTPYKTUBHBIE PACUETHI XOJOAWIBHBIX MAIIWH, TEIJIOBBIX
HAacocoB W TepMmoTpaHchopmaropoB. Y. 2. PacueT pOTOPHBIX KOMITPECCOPOB
XOJIOIUIILHBIX MAIIMH: yueOHoe nocobue [IIeKTpoHHbIN pecypc]: yued. mocodue /
A.H. Hockog [u 1p.]. — Dnextpon. nan. — Cankr-Iletepoypr: HUY UTMO, 2017.
—95c.

4. Illupses IO.H. Pacuer BO3IYyHIIHOrO KOHJAEHCATOpPA XOJOJAWIHLHOU
yCTaHOBKU: MeTOJI. yKa3aHusi K CaMOCTOSITEJIbHOW padoTe Jisi CTYJEHTOB BCEX
cunenl.  (aKyJbTETOB  XOJIOAWJIBHOW  TEXHUKH, KPUOTEHHOW TEXHUKH U
KOHJIUIIMOHUPOBAHUSI BO3yXa OYHOU (hopMbl 0OydeHUs [DIEKTPOHHBINA pecypc:
yue6. nmocobue / FO.H. Hlupsie, K.B. I'yceB. — DOnekrpon. naH. — CaHKT-
[Terepoypr: HUY UTMO, 2010. — 22 c.

5. ®omuueB A.B. Tpancpopmaiys TEIIOTH B KOMIPECCOPHBIX YCTAaHOBKAX
XOJIOJUIBLHON M KpUOTeHHOM TexHUKu. Yacth 1 [DnekTpoHHBIM pecypc]: yueo.
nocodue — DneKTpoH. 1aH. — MockBa: MI'TY um. H.D. baymana, 2010. — 34 c.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. J3uno A.A. TemsoBble HAacochl M TepMOTpaHCHOPMATOPHL: Y4eOHO-
METOJMYECKOe Iocooue [DIeKTpoHHBIN pecypc]: ydebd.-meTtoa. mocodue / A.A.
H3uno, O.C. Manuauna. — DnekTpoH. gaH. — Cankrt-IletepOypr: HUY UTMO,
2015. — 68 c.

2. Ilupsie FO.H. Pacuer ropu3oHTaIBbHOTO KOKYXOTPYOHOTO KOHJEHCATOpa
XOJIOIUIILHOM YCTaHOBKM: MeTo/l. yKa3aHus K CaMOCTOSITENIbHOW pabore Jyis
CTYJICHTOB BCeX chell. (paKyIbTeTOB XOJIOAUIbHOW TEXHUKU, KPUOTCHHOW TEXHUKU
U KOHAUIMOHUPOBA-HUS OUYHOU (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. upsie FO.H. Pacuet ropu3oHTAIIBHOTO KOKYXO-TPYOHOTO KOHJIEHCATOpa
XOJIOJUILHON YCTAHOBKHU: Y YeOHO-METOIMUECKOE MOCcOOue [ DNEKTPOHHBIN pecypc]
: yue0.-meton. nocobue / FO.H. lupses, B.B. MutponoB. — DIeKTpoOH. 1aH. —
Cankr-IletepOypr: HUY UTMO, 2017. — 58 c.

4. KpynenenkoB H.®. DHEKTpOHHBIE  PETyISATOPbl  TEMIIEPATYpPbI
(xonTposepsi) ¢upm Danfoss, Eliwell, AKO. Hacrtpoiika mapameTpoB u
anropuTMa padOThI XOJOAMIBHON YCTAaHOBKH [ DJIEKTPOHHBIN pecypc]: yued.-MeToI.
nocobue — DnekTpoH. nan. — Cankr-Ilerepoypr: HUY UTMO, 2014. — 44 c.

5. ITurapes B.E. XonoaunpHble MallMHbI U YCTAHOBKU KOHJIWIMOHUPOBAHHUS
BO3Nlyxa [DnekTpoHHbll pecypc|: yue6. / B.E. Ilurapes, IL.LE. ApxumnoB. —
DnekTpoH. nadH. — MockBa: YMI XK/IT, 2003. — 424 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHET-PeCypChI:

[IporpammHOe o0OecrieueHre He TPEAYCMOTPEHO.
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WuTepHeT-pecypchl  BKIIOYAIOT  Y4EOHO-METOAMYECKHEe MaTepuaibl B
AIIGKTPOHHOM BHUJE, MpeacTaBieHHble Ha caifte (http:/lib.mami.ru/ebooks/ B
paznene «bubmuorekay.

[Tone3nbie  ydyeOHO-MeTOnMYECKME U UHGOPMAIMOHHBIE  MaTepHAaIbI
IIPEACTABICHbl Ha CaMTax:

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 TUCIUIIIMHBI

Crenmanu3upoBanHas ydeOHasi sabopatopusi kKadenpsl «lIpomblieHHas
Tero3nepretuka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTAHOBKAMMU:

- «Onpenenenue ko3h@PuIMEeHTa TEMIIEPaTypONPOBOIHOCTH CTAIA METOJIOM
PETYIIPHOTO PEKUMAY;

- «Onpenenenue koxppuLeHTa TEIIIONepeauy PU BEIHYKICHHOM T€YEHUU
XKUIKOCTHU B TpyOe (TpyOa B TpyOE)»;

- «Omnpenenenue kod(p¢uUUEHTa TEIUIONEpeadyl METOJO0M PETYJSIPHOrO
pexuMay;

- «Onpenenenre Ko3(pGUIUEHTa TEIUIOOTIAYH MPHU ITy3bIPbKOBOM KHUIIEHUU
XKUIKOCTHU Ha LIWIHHJIPEY;

- «Omnpenenenne Ko3pPuUIUEHTa TEMIONPOBOJHOCTA TBEPABIX TEJI METOAOM
HUJIUHAPUYECKOTO CIIOSD).

Mynbrumenuiinas ayautopus kadenpsl «lIpoMblnuieHHAs TEMIOIHEPTETUK A
Ayn. AB2415, ocHailieHHasi OPTTEXHUKON U MyJIbTUMEIUA Cpe/IcTBaMu (ITPOEKTOD,
IIK u np.), skcnepumeHTanbHast kotenbHass Ha 0aze OAO BTU (Ha ocHoBaHuUM
HoroBopa o corpyanudectse) ¢ cuctemoit KMIT u aBromatuku.

9. MeToanyecKkue peKOMEeHIAUM AJI51 CAMOCTOATEIbHON padoThl
CTY/ICHTOB

1. Maprommn JILA., CennukoBa O.b., CasenseB HM.JI. Metoauueckue
pPEKOMEHJAIMKM 10 OpraHU3alMh  CaMOCTOSITENIbHOW  PabOThI  CTYJECHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «TemmosHepreTrika W TEMIOTEXHUKAY,
npoduiib «TernosHepreTnyeckre yCTaHOBKH, CUCTEMbI M KOMIUIEKChI». — M.: U31-
BO MOCKOBCKOI0o mojurexa, - 46 c.

10. Meroauyeckue peKOMeHIANNH JIsl IPeNnoaBaTesi

[IpenonaBanve TUCHUIIAHBI «XOJIOJWIBHBIE U TETJIOHACOCHBIE YCTAHOBKU)
MMEET CBOCHM IeNIbI0 O3HAKOMHUTH CTYJEHTOB C JOCTHXKCHUSMH B 00JacTU
MPUKIIAIHON TETUIOPHEPIeTUKHU, JOOUTHCS YSCHEHUS HMMH OCHOBHBIX METOJIOB
MIPOEKTUPOBAHUS U pacueTa XOJOJAWIbHBIX U TEIUIOHACOCHBIX YCTAaHOBOK, MTOPSIKA
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UX IPUMEHEHUS], IPUBUTH UM MPAKTHYECKUE HABBIKU MCIOIb30BAHMS ITUX 3HAHUN
K KOHKPETHBIM MTPOU3BOJACTBEHHBIM CUTYAITHSIM.

[IpenonaBanue nUCUMILIMHBI ocyniecTBisieTcs: B cootBeTcTBru ¢ I'OC BO.

L]envio METOOUYECKUX PEKOMEHAAIMI SBIIAETCS NOBBILIEHUE 3(PPEKTUBHOCTH
TEOPETUUECKNX W TPAKTUYCCKUX 3aHATHH BCIENCTBHE OOJiee YETKOH WX
OpraHu3alliyd NPEenoJaBaTesieM, CO3/IaHUs LEJIEBbIX YCTAHOBOK IO KaXKIOW TEME,
CUCTEMATU3AlMM MaTepuaja IO Kypcy, B3aUMOCBS3M TEM Kypca, I[OJIHOrOo
MaTepHaIbHOTO U METOAMYECKOT0 o0ecredeHus: 00pa3oBaTeIbHOTO Mpoliecca.

Cpedcmea obecneueHust 0C80eHUsT OUCYUNTIUHDBL

[Ipu wu3ydeHUM JUCHUIUIMHBI PEKOMEHAYETCS HCIO0JIb30BaTh CIIEIYIOIINE
CpelicTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTIOJTHUTENBbHYIO JIUTEPaTypy;

— METOJMYECKUE YKA3aHUs U MOCOOUS;

— KOHTPOJIbHBIE 33JIaHUA JUIsl 3aKPEIJIEHUS] TEOPETUYECKOTO MaTepuana;

— DJIGKTPOHHBIE Bepcuu (eepaTbHBIX 3aKOHOB, YU€OHUKOB U METOJUICCKUAX
yKa3aHUN IS BBIMOJTHEHUS TMPAKTHYECKHX padOT M CaMOCTOSATEIHLHOW pabOTHI
OakanaaBpoOB.

Memoouueckue pekomenoayuu no Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIJIsT MakCHMalbHOTO YCBOCHHS JUCIHMIUIMHBI PEKOMEHAYETCS H3JI0KCHUE
JIEKIIMOHHOTO MaTepHalia ¢ JIIEMEHTaMH O00CYKJICHUS.

B kauecTBe METOOWKM TPOBENCHUS TMPAKTUYECKUX 3aHITHH MOXKHO
PEIIOKUTD

1. Cemunap — oOCyXJIeHHE CYIIECTBYIOIIMX TOYEK 3PEHHS Ha MpoOIeMy U
MyTH €€ PeIeHUs.

2. Temaruueckue JOKIaAbl, TMO3BOJISIONIME BbIPAOATHIBATH  HABBIKU
MyOJUYHBIX BBICTYIIJICHUH.

JIJIsi MaKCHMAaJIbHOTO YCBOGHHWS JUCIUILIMHBI PEKOMEHIYETCS IMPOBEIACHHUC
MHUCHbMEHHOTO OMpoca (TECTUPOBAHME) MAruCTpOB MO MarepuajaM JICKUUH u
npakTuyeckux padot. [Tonbopka BOmpocoB Jisi TECTUPOBAHUS OCYLIECTBIISETCS Ha
OCHOBE HM3YYEHHOT0 TEOPETHYECKOro marepuana. Takod NOoAXOJ MO3BOJSET
MOBBICHTh MOTHBAIMIO OaKajJaBpOB TPU KOHCIICKTUPOBAHWM JICKIIMOHHOTO
Marepuania.

JInsi OCBOECHMSI HABBIKOB TOHWCKOBOW M HCCIEAOBATEIILCKOW AEATEIBLHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO pabOTy WM pedepar mo BEIOpaHHON (CBOOOIHON)
TEME.

Jlexyuu IpoOBOJATCS B OCHOBHOM MTOCPEACTBOM METOJIa YCTHOTO U3JI0KEHUS C
AJIEeMEHTaMH MPOOJIEMHOTO MOAX0a U Oecebl.

Cemunapckue  3aHAmus MOTYT UMETh pasHbeie  Qopmbl  (pabota ¢
HCCIIEIOBATENIbCKON JINTEPATYPOU, aHAIU3 JAAHHBIX HOPMATHUBHOW U CIPABOYHOU
JUTEPATYpPhl, CIYyIIaHUE JOKJIAJO0B W Jp.), BbIOMpaeMble MpenojaBaTeieM B
3aBUCUMOCTH OT UHTEPECOB 0aKalaBpOB U KOHKPETHOH TEMBI.

Camocmosimenvras paboma 0OakanaBpa BKIIOYaET B CeOS  DJIEMEHTHI
pedepupoBaHus W KOHCIICKTUPOBAHHS HAYyYHO-HCCIICAOBATEILCKOW JINTEPATYPHI,
MOATOTOBKM ¥ HAMKMCAHWS HAYYHBIX TEKCTOB, OTPAOOTKY HAaBBIKOB YCTHBIX
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MyOJUYHBIX BBICTYILJICHUH.

[IpoBepka kauecTBa yCBOCHUS 3HAHUM B TEUEHHUE CEMECTPA OCYILECTBIISIETCA B
yCTHOM (opMe, TyTeM OOCYKICHHsI TPOOJIeM, BBIBOJUMBIX Ha CEMHHapax H
MMMCEMEHHOM, ITyTEM BBITIOJTHEHUS O0aKamaBpaMu pa3HBIX MO (OPME U COIEPKAHUIO
paboT W 3aJaHMil, CBSI3aHHBIX C MPAKTUYECKUM OCBOCHHUEM COJEp KaHUs
JUCUMIUIMHBL.  bakanaBpbl JIEMOHCTPUPYIOT B  XOJIe IPOBEPKU yMEHUE
aHAM3UPOBATh 3HAYUMOCTH U BBISBIATH CHICIU(BUKY Pa3TUIHBIX MPOOJIEM U TEM B
paMKax HU3ydyaeMOM AMCIUIUIMHBI U €€ KOMIIOHEHTOB, 3HaHWE HAay4YHOU U y4eOHO-
METOAMYECKON JuTepaTyphl. Tekyias nmpoBepka 3HAHUW W yMEHUN OakanaBpoB
TaKXe OCYILECTBIISIETCS YEPE3 MPOBEACHUE PsAZla MPOMEKYTOUHBIX TECTUPOBAHUM.
Hrorosas arrectanus 1o AUCUUILIMHE IPEANONAracT YCTHBIM 3a4€T WA SK3aMEH,
Ha KOTOpBIX MPOBEPSIETCS YCBOGHHE Marepuaia, yCBOCHHUE Oa30BBIX MOHSITHM
JVCHUTINHBIL.

[Iporpamma coctaBieHa B COOTBETCTBUM ¢ DellepanbHBIM TOCYJapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAAPTOM BBICHIETO 00pa3oBaHMs IO  HAMPAaBICHUIO
noarotoBku  13.03.01 «TemnosHepretnka W TEIUIOTEXHUKA» U MOPOGUITIO
«OHeprooOecreyeHnue TpeanpusITun.

ABTOpBI

[Tpodeccop kadeapst «IIpomblluieHHas TEMI0IHEPTETUKA
K.T.H., JOLICHT O.10. YcanoBa

Houent kadenps! «I[poMbIlieHHAs TETII0IHEPTETHKA
K.T.H., JIOLICHT JLLA. MaprouuH

[Iporpamma  oOcyxneHa Ha  3acemanud  kKadeapbl  «IIpombinuieHHas

terosHepreTrka». IIpotokoin ot 30 aBrycra 2021 r. Ne 1

3aenyrommii kadeapoit «IIpoMbllieHHAs TEMI03HEPTETHKA

K.T.H., IOLIEHT JLLA. MaprouuH

PykoBomutens OOII E.A. Yyraes
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[Tpunoxenue 1

CTpyKTypa U coepkaHue JMCHMILIMHBI «X0J0ANJIbHbIE U TEIJIOHACOCHbIE YCTAHOBKH
no HanpasjeHno noaAroroBku 13.03.01 «TemiodHepreTuka U TEIJIOTEXHUKA)

<
o,
I o
3 Buner yaeOHOI pabOTHI, BKITIOYAs .
= 2] ALY p ’ Bunbl camocrosTensHOM paboTh DopMbL
g = CaMOCTOATENbHYIO Pa00OTy CTYICHTOB, U
P o} 59 CTYJCHTOB arTecTanuu
asacn s = TPYAOEMKOCTh B Yacax
]
° | 2
E J /c JIab CPC | KCP | K.P. KII. | PIP Peg. K/p 2 3
Bocemoii cemectp
Tema Jlekuusi. BBenenne 1 >
1 CeMHHapCKOE 3aHITHE 1
Jlexnus. [IppHuune! padoTsl 1
Tema | xomoamibHOI MaIIMHDBI 16
2
CeMHHapCKOE 3aHATHE 1
Jlekuusi. OcHOBHBIE 3JIEMEHTHI 1 n
Tema X0JI0AUJIbHOM MAIIHHBI 16
3
CeMuHApCKOE 3aHITHE 1
Jleknus. PadoTa X0101MJIbHO MAIIMHBI 1
Te4Ma CeMHHApCKOE 3aHATHE 16
Br160pouHBbIif TPUEMOYHBIH U TEKYIINi 1 +
KOHTPOJIb.
Jlexnusa. [IpyHIUNIHAJbHBIE CXEMBbI
X0JIOAWJIBHBIX IEHTPOB ¢
T X0JIOAWJIBHBIMHM MAIIMHAMH C 1
ema
s BO3IYIIHBIM OXJIAKICHHEM 16

KOHJICHCATOpPOB

CeMHHApCKOE 3aHITHE
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Jleknusi. TepMoanHaanecmle OCHOBBI

Tema | rennoBbIx Hacocon 15
6
CeMuHapCKOE 3aHATHE
Jlekuus. OTonuresibHbIE 2
Tema | TensiomacocHble ycraHoBKH 16
7
CeMHHapCKOe 3aHITHE
Jlekuus. [IpumMeHeHne TENIOHACOCHBIX
Tema | YCTAHOBOK B TEXHOJIOTHYECKHX 2
3 nponeccax 15
CeMuHapCKoOe 3aHATHE
®dopma aTTecTanuu
Bcero wacoB mo qUCHUIUINHE B CEABMOM 10 126

ceMecTpe
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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 noaroroku: 13.03.01 TermosHepreTuka u TEIIOTEXHUKA
OIT (mpoduiib): «IHEproodecrnedeHne mpearnpusTHI
®opma 00yyeHus: 3a0UHast

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
o IMCHUITJIMHE

«X0JI0OAWIbHBIE M TENJIOHACOCHDbIE YCTAHOBKHN»

Mocksa
2021



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

X0JI0AWIbHbIE M TENJIOHACOCHBIE YCTAHOBKH

DI'OC BO 13.03.01 TenioTexHUKa U TelJIOOHEPreTHKA

KOMIIETEHIIUH Ilepeuenb komnoneHToB | TexHoJsorus ®opma Crenenu ypoBHeil 0CBOEHHUS
NMHIEKC OOPMYJINPOBKA dopmupoBanus OLIEHOYHOTI'0 KOMIIeTeHI M
cpeacTBa
OIIK-3 | cnocoOeH 1eMOHCTPUPOBATh 3HaTh: OCHOBHBIE Jlexus, 3auer, bazoBblii ypoBeHb: criocoOeH

NPUMCHCHHE OCHOBHBIX CIIOCOOOB | MeTObI Opra"Hu3anuu CEMUHapCKue BBINIOJIHCHHE (dhopMynupoBaTth 3a/1aHus Ha pa3paboTKy
MOJTy4eHHsL, IPeodpasoBaHus, METPOJIOTHIECKOTO 3aHATHS, pacueTHOI paboThI| MPOEKTHBIX PEUICHNUH, CBI3aHHBIX C
TpaHcmopTa 1 HCMOJIb3OBAHNA obecreuenus 1a00paTopHEIE | 110 OpraHM3aluell METPOJIOTHYECKOTO
TCIJIOTHI B TCIINIOTEXHUYCCKUX

TEXHOJIOTHYECKUX 3aHATHSA, WHIUBUTyIbBHOMY| 00eCIeUeHuUsI TEXHOJIOTUUECKUX
YCTaHOBKax U CUCTEMax

MIPOLIECCOB penieHue 3a/1aHHIO0 IIPOLIECCOB MPHU UCIIOJIb30BAHUU

yMeThb: Opranu3oBbIBaTh | CUTyallMOHHBIX TUIIOBBIX METOJIOB KOHTPOJISI PEKUMOB

METPOJIOTHYECKOE 3azady, paboThl TEXHOJIOTHUECKOTO

obecrieyeHne CPC 000pyI0BaHUSI.

TEXHOJIOTHYECKUX [ToBbIlIEHHBIN YPOBEHB: 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

(hopMynupoBaTh 3a/1aHUA Ha pa3padOTKy
HECTAHJIaPTHBIX MPOEKTHBIX PELLICHUN,
CBSA3aHHBIX C OpraHU3aIuein
METPOJIOTHUECKOT0 00eCTIeueHHs
TE€XHOJIOTMYECKUX MPOIIECCOB IPU
MCIIOJIb30BaHUU TUIIOBBIX METOJIOB
KOHTPOJISI pEKUMOB PaOOTHI
TEXHOJIOTUYECKOT0 000pyI0BaHUS € UX
MOCJIEIYOIMM aHAIIN30M




[K-3

CrocoOHOCTh K BBIMOJIHCHUIO
PacyeTOB U MOCTPOEHUIO CXEM
OI1/[] mpu ucnonb30BaHUU
TUINOBBIX METOJIOB

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,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHSTHS,
pelieHue
CUTYallMOHHBIX
3ajad,

CPC

3auer,
BBIIIOJIHEHHE
pacueTHoi paboThl
o
UHAUBUAYAJIbHOMY
3aJJaHHIO

bazoBblii ypoBeHB: cIOCOOEH K y4aCTHIO
B pabOTax Mo OCBOEHUIO U JOBOJKE
TEXHOJIOIMYECKUX IIPOLIECCOB
CEepUIHOTO U pa3paboTKH HOBOTO
TEIIOAHEPrETUUECKOTO,
TEIUIOTEXHUYECKOTO U
TEIIOTEXHOJIOIMYECKOTr0 000py10BaHUs
[ToBbIlIEHHBIN YPOBEHB: CIOCOOHOCTH K
Y4YacTHIO B paboTax Mo OCBOCHHIO U
JTIOBOJIKE TEXHOJIOTMUECKUX MPOIIECCOB
10 [IPOEKTAM C yCIJI0KHEHHBIMU
YCIIOBUSIMHU, TEXHUKO-DKOHOMHYECKOTO
U QYHKIIMOHAJIbHO-CTOUMOCTHOI'O
aHanu3a 3((PEeKTUBHOCTH
HECTaHJAPTHBIX MPOEKTHBIX PEIICHUH, C
UCIOJIb30BaHUEM MPUKIIATHOTO
IPOrpaMMHOr0 oOecreueHus s
pacyeTa mapaMeTpoB U BbIOOpa
CepuitHOTO M pa3pabOTKU HOBOTO
TEIIOPHEPreTHUECKOTO,
TEIUIOTEXHUYECKOTO U
TEIIOTEXHOJIOTMYECKOT 0
000pyI0BaHUSB HECTAaHAAPTHBIX
MIPOU3BOJICTBEHHBIX CUTYAIUSX C UX
NOCIIEAYIOIUM aHATIN30M




[IK-4

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

3HaTh: MeToIbl
MIPOBEJICHUS TUIOBBIX,
TJTAHOBBIX UCIIBITAHUN U
PEMOHTOB
TEXHOJIOTHIECKOTO
o0opyI0BaHUA,
MOHTa)KHBIX, HAJIATOYHBIX
U IIyCKOBBIX paboT
yMeTh: ObecrieunBaTh
MIPOBEJICHUE TUIIOBBIX,
TUTAHOBBIX UCIIBITAHUN U
PEMOHTOB
TEXHOJIOTHIECKOTO
o0opymoBaHus,
MOHT)KHBIX, HAJTATOYHBIX
U IIyCKOBBIX paboT
BJIaJleTh: Merogamu
MIPOBEJICHUS THUIIOBBIX,
TJTAHOBBIX UCIIBITAHUN U
PEMOHTOB
TEXHOJOTHYECKOT0
o0opyI0BaHuA,
MOHTa)KHBIX, HATQAOYHBIX
U IIyCKOBBIX paboT

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

CPC

3auer,
BBITIOJTHEHUE
pacuyeTHO# paboThI
o
HHIUWBHUIYAaJIbHOMY
3a7aHUI0

Bba3oBeIii ypoBeHb: cIOCOOCH
y4acTBOBaTh B TUIIOBBIX, IJIAHOBBIX
UCTIBITAHUAX U PEMOHTAX
TEXHOJIOTUYECKOro 000py10BaHHUs,
MOHTA)KHBIX, HaJIIOYHBIX U ITyCKOBBIX
paboTax B CTaHIAPTHBIX
MIPOU3BOICTBEHHBIX CUTYAIHIX
[ToBBITIICHHBIN YPOBEHB: CITOCOOEH
y4acTBOBAaTh B TUIIOBBIX, MJIAHOBBIX
UCIIBITAHUSAX U PEMOHTaX
TEXHOJIOTHYECKOTO 000pyIOBaHHUS,
MOHTa)KHBIX, HAJIaJJOYHbIX U ITyCKOBBIX
paboTax B HECTaHIAPTHBIX
IPOM3BOJICTBEHHBIX CUTYalUAX C UX
MOCJIEIYIOIUM aHATH30M




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0AUMbIE [IJIS
OlleHKHU 3HAHM, yMEeHUI1, HABBIKOB M (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKkTepu3yIuX 3Tanbl (OPMUPOBAHNSA KOMIIETEHIHII B Npolecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb nMpakTUYECKUX PA0OT MO TUCIUILINHE

1. Iloctpoenue paboyero HUKiIa OAHOCTYNIEHYATOrO XJIaJIOHOBOTO TEIJIOBOIO
HAcoca C pereHepaTuBHBIM TEIJIOOOMEHHUKOM U €ro pacuer.

2. Pacuer 3arpar Teria Ha XOJIOJUJIbHYIO KaMepy.

3. Pacder u mombop oOOpydOBaHUS CHUCTEMbI BO31yXONOJATOTOBKHU
TEIJIOHACOCHOM cymmibHOM ycTtaHoBKU (THCY).

4. Pacuer u nonbop oOOpyAOBaHUS CUCTEMBI MOAOTPEBa MOAMUTHIBAIOLICH
BOJIBI JIJIsl YCTAHOBKU 3aMKHYTOT'O BOJOOOECTIEUEHUS PEAIPUATHH.

5. Pacuer BO3IylIHOTO KOHJIEHCATOPA XOJIOUIBHON YCTaHOBKH.

6. Pacder ropru3OHTaIbHOTO KOXYXOTPYOHOrO KOHAEHCATOpa XOJOIUIBHOU
YCTaHOBKHU.

7. Pacder ropH30HTAJIBHOIO KOXKYXOTPYOHOIO HCHApUTENS XOJOAWIBHON
YCTaHOBKHU.

8. Pacuer THY nns cucteMsl oTONIEHUS.

9. Pacuer BO3MyIIHOTO XOJOAUIIBHUKA.

[Tpunoxenue 4

Bomnpocsl k 3xk3aMeny

1. Pombp XONOAUIBHBIX M TEIUIOHACOCHBIX YCTaHOBOK B  pabote
TEIIO3HEPTETUYECKOT0 KomIuiekca PO.

2. Knaccudukaiust XoJI0AUIbHBIX U TETNIOHACOCHBIX YCTAHOBOK.
. [IpuHIMIIBEI paOOTHI XOJIOAUILHON MAIIIUHBI.
. OCHOBHBIE TIOHSTHSI, CBSI3aHHBIE C PA0OTON XOJIOAMIIBHON MAIIUHBI.
. Cxema KOMIPECCUOHHOTO IIUKJIA OXJIaXKICHUSI.
. TeopeTu4eCcKuil IIUKI OXJIAXKICHUS.
. PealibHBINA UK OXJIaXKICHUS.
. Onenka 3(p(heKTUBHOCTH MUKJIA OXJIAXKICHHUS.
. OCHOBHBI€ 3JIEMEHTHI XOJIOIUJIBHOW MAIIUHBI
10. Kommpeccop, ero KOHCTPYKIIMS U MECTO B XOJIOAWILHON YCTaHOBKE.
11. Komnpeccopbl OpIIIHEBEIE.
12. PoTaninoHHbIE KOMIIPECCOPHI BpPAIICHHUS.
13. Coupanshsiil kommpeccop SCROLL.
14. BUHTOBBIE KOMIIPECCOPHI.
15. Konnencartop, ero KOHCTPYKIUSA U MECTO B XOJOJWJIBHOW YCTaHOBKE.
16. KongeHcaTopsl ¢ BO3IYIIHBIM OXJIAXKICHUEM.
17. KongeHcaTopsl ¢ BOASHBIM OXJIaXICHUEM.

O 03N DN =W



18. Ucniapurenb, €ro KOHCTPYKLIHS U MECTO B XOJIOAWIBHON YCTAHOBKE.

19. BeHTHAsTOp, €r0 KOHCTPYKIUS M MECTO B XOJOAMIBHON YCTAaHOBKE.

20. PerynsaTop noToka, €ro KOHCTPYKIHS U MECTO B XOJOJAWIBHON YCTAHOBKE.

21. PaboTa X0JIOqUIBLHON MaIlIMHBI.

22. PaboTa X0101MJIbHON MAIIMHBI B PeKUME TEIIOBOTO Hacoca.

23. PaboTa XOJOAUILHONM MAIIMHBI IPU HU3KOW TeMIIepaType OKPYKaKOIIEro
BO3/yXa.

24. IlpyHUMOMATBHBIE CXEMBbI XOJIOAWIBHBIX LEHTPOB C XOJOAWIbHBIMHU
MAaIllMHAMU C BO3IYLIIHBIM OXJIAXIECHUEM KOHIAEHCATOPOB.

25. OJOHOKOHTYypHas TPUHIMIWAJIBHAS CXE€Ma XOJOAWJIBHOTO IIEHTpa C
MOHOOJIOUHBIMU XOJIOIUIBHBIMU MAallIMHAMH HAPY>KHOU YCTaHOBKHU.

26. OIHOKOHTYypHasl TPUHIMIUAJIBHAS CXE€Ma XOJOAWJIBHOTO IIEHTpa C
XOJIOAWIBHBIMU ~ MallMHAMH  BHYTPEHHEH  YCTAHOBKM U BBIHOCHBIMU
KOHJIEHCATOPHBIMU OJIOKAMH.

27. OpnHOKOHTypHasi MNPUHUWIHMAIBHAS CXE€Ma XOJOAWJIBHOTO WEHTpA C
MOHOOJIOUYHBIMU XOJIOAUIBHBIMU MaIlIUHAMU BHYTPEHHEH YCTaHOBKHU.

28. JIByXKOHTypHasi TNPUHLUNHUAIBHAS CXE€Ma XOJIOJWJIBHOTO IIEHTpPa C
MOHOOJIOYHBIMU XOJIOAUIBHBIMU MaIlIMHAMU HAPY>KHOU YCTAHOBKH.

29. TepMOaMHAMHUYECKHE OCHOBBI TEIJIOBBIX HACOCOB.

30. UcTopust co3aaHus TEMIOBBIX HACOCOB.

32. O6nactu npumenenust THY.

33. TepmoarHAMUYECKUI LUK TEIJIOBOTO HAcoOca.

34. Knaccudukaius TEIUIOBBIX HACOCOB.

35. KoMnpeccuoHHBIE TETUIOBBIE HACOCHI.

36. Teroncnoyb3yrome TEIIOBbIE HACOCHI.

37. Uctounuku temnotsl THY.

38. OronuTenbHbIE TEMNIOHACOCHBIE YCTAHOBKH.

39. OronurenbHbIE TEMNIOHACOCHBIE YCTAHOBKH.

40. YcnoBusi 5KOHOMUYHOCTHA NPUMEHEHUS TEIMJIOBBIX HACOCOB.

41. Pacuer u no6op 000py10BaHUs TEMIOHACOCHBIX YCTAHOBOK.

42. IlpumeHeHne TEIIOHACOCHBIX YCTAHOBOK B TEXHOJIOTUYECKUX MPOLIECcCax.

43. IlepcnekTuBHBIE 00JIACTU MPUMEHEHUS TEIJIOHACOCHBIX YCTAaHOBOK B
MIPOMBIILJIEHHOCTH.

44. OcoOeHHOCTH TEXHOJIOTUYECKHUX PEKUMOB mporieccoB B THY.

45. TenioHacoCHbBIE CYUIMIIBHBIE YCTAHOBKH.

46. KoHAMIIMOHMPOBAHUE BO3yXa U TEIJIOBBIE HACOCHI.

47. OCHOBHBIE MPOIIECCHI ¥ IPUHIIUI PaOOTHl 000PYAOBAHUS TEMIOHACOCHBIX
YCTaHOBOK.

48. MeTtoauku pacueTa MallvuH U alnapaToB TEIJIOHACOCHBIX YCTAHOBOK MPHU
3aIaHHBIX [TAPAMETPAxX U TEIJIOBBIX HArpy3Kax.

49. OcCHOBHBIE TIOHSATHS O TEOPETHYECKUX U  JCHCTBUTEIBHBIX
TEPMOJIMHAMHYECKUX LUKJIAX PabOThl TEIJIOHACOCHBIX YCTAaHOBOK.

50. Meroapl MPOEKTHUPOBAHUS CUCTEM C HMCIIOJIb30BAHMEM TEIUIOHACOCHBIX
YCTaHOBOK.



[Tpunoxenue 5
Ipumepsl 3a1a4 11l IPAKTHYECKUX 3aHATHI

3agmaya 1. PaccuurtaTh TOpPU3OHTaIbHBIA TPYHTOBBIA TEMIOOOMEHHHK U
nono0paTh TEMJIOBOM HAacoc JUisl OTOIUIEHMS 31aHusi. PacueTHas Harpyska Ha
cucteMy oTorieHus: cocrasisier 80 kBT, TemionpoBogHOCTH I'pyHTa paBHa 3
Bt/(m-°C).

[Ipu pabore cuctembl OTOIUICHHS TIPU HapyXHOUM Temmneparype Huke +8°C,
3HaUEHHUE YKCJIa YacoB Makcumyma paBHO 2320 (paccuuTaHO B Iporpamme
MO/I2H), npu »stom kosbdumment 3arpy3ku pased 0,264. Omnpenensiem
TpeOyeMyI0 MOIITHOCTh TEIJIOBBIX HACOCOB 10 (hopmyJie:

Qm =120-0,264-2=63,3xBT.

st Toro, 4roObl MpUHATH HambOosiee 3((PEKTUBHBIA BAPUAHT YCTAHOBKH,
MPOBEIEM PsJT PACUETOB Ha pa3IMuHbIC 3HAUEHUS unciia Tpyo B Tpauiiee (1, 2 u 4)
u temnepatypsl antudpusa (-10, -6 u -2°C). [lokaxkeM Kak NPOBOAUTCA OJUH U3
pacyeToB: ofHa TpyOa B TpaHiliee u TemnepaTrypa antudpusa -10°C

[IpunumaeM k ycraHoBke TerioBod Hacoc Gupmbl CIAT mapku LGN. [lns
TaKuX TEIUIOBBIX HacocoB BeiOUpaem COP, koTopelit Oynet paBeH 2.35. MoOIHOCTh
TPYHTOBOTO TEINIOOOMEHHUKA COCTABUT:

Qrr=63,3:(2,35-1)/2,35=36,36 xBT.

Her gaHHBIX MO TeIUoOTHa4ye B TpaHIlee C OJAMHOYHON TpyOoi. Ilostomy
OepeM aHaJIOTMYHYIO TpaHuiero, HO ¢ 2-msi TpyOamu. CpenHee 3HaueHue
oToOpanHo TeroThl co 100 M TpaHIIeu, 3a OTONUTENBHBINA Mepuo paBHO 2391
Bt. Ha 100 M TpyOBbI TEMI0ChEeM COCTaBUT:

2391/2=1196 B1/100 m
Ecnu B TpaHiee nexuT He 2, a TOJBKO OAHA TpyOa, TO TEMJIOCHEM C YUYETOM
K+p cocTaBur:
1196-1,45=1730 B1/100 m
OO6mias jyrHa TPYO M TpaHIIEH COCTABUT:
L:p= Lipas = 36360-100/1730=2098 M.
Pe3ynbTaThl pacueTa 3aHOCUM B TaduLLy 6.
Pacxon anexkTprudecKkoil sHepruu ornpeaessaeM 1no Gopmyse
Nrox = Ny:2320-2

AHanu3 pe3ynbTaToOB pacyeTa MoKa3bIBaeT, YTO Hanbosiee IKOHOMUYHBIM, 110
CTaThe KamUTAJIbHBIX 3aTpaT, SBISIOTCS BapHAHTBl C TEMIIEpaTypoil aHTudpusa
paBHo#t -10°C. DTO BapuaHThl ¢ MUHUMAJIBHBIM KOJMYECTBOM TPyO W OOJIBIIUM
TUIIOPA3MEPOM TEIUIOBOTO Hacoca. Takue mnpoekThl Haubosiee MOMYJSIpHBI B
[lentpansHori EBpomne, 4To cBs3aHO C HegocTtatkom momane. HecmoTpss Ha
OOJBIIME KalMTaJIbHbIE 3aTPAThI, BAPHUAHT C TeMIlepaTypoi aHTupuza panoit -2°C
UMEET MEHbBIIME OHKCITYyaTallMOHHBIE 3aTpaTrhl, 4YTO CBSI3aHO C MEHBUIUM
TUIIOpPa3MEpPOM  TEIJIOBOTO Hacoca. bosbiiee koinyecTtBO Tpydo Tpedyer
3HAUYUTENBHBIX IUIOMIQACH i WX pa3MelleHusl. Takue MPOeKThl Hauboliee
nonyisipasl B CIIIA u Kanage. Cka3aTb 0 TOM, Kakol BapuaHT HMEET
0€30roBOpPOYHbIE MPEUMYIIECTBA, HE MPEJACTABISAETCS BO3MOXKHBIM. OTKIOHEHHUS



MCXKAY 3aTpaTaMH  BIIOJIHC YKJIAABbIBAIOTCA B paMKM TOYHOCTHM  IIPOBCACHHUA
BBIYUCIIUTCIIBHOTO SKCIICPUMCHTA.

Taomuna 1
CBOI[HaH Ta6JIHIIa PE3YJIbTATOB pacydCTa
MapameTpbl Pasmep 1 Tpy6a B TpaHwee 2 Tpy6bl B TpaHwee 4 Tpy6bl B TpaHwee
HOCTb [ TemnepaTtypa aHTudpmsa | Temnepatypa aHTudpusa | TemnepaTypa aHTugpusa
-10 -6 -2 -10 -6 -2 -10 -6 -2
Obuwas MoWHoCTe | gy | 420 120 120 120 120 | 120 | 120 | 120 120
KOTENBbHON
Tpebyemas Tenno-
nponssoau- kBT | 63.30 | 63.30 | 63.30 | 63.30 | 63.30 | 63.30 | 63.30 | 63.30 | 63.30
TenbHOCTb

TennoBoro Hacoca
MOLLIHOCTb NUKOBBIX

kBT 56.7 56.7 56.7 56.7 56.7 56.7 56.7 56.7 56.7

9NEKTPOKOTIOB

coP 235 | 265 | 290 | 235 | 265 | 290 | 235 | 265 | 290
MowHoCTb

rPYHTOBOTO kBT | 36.36 | 39.41 | 4147 | 36.36 | 39.41 | 36.36 | 39.41 | 41.47 | 41.47
TennoobmMeH-H1Ka

OToGpaHHas

TennoTa Ha 100m | kBT | 1.73 120 | 065 | 2.39 166 | 0.90 | 352 | 244 | 1.32
TpaHLLEen

Nrnra Tparien M | 2097.74 | 3274.88 | 6355.93 | 1520.86 | 2374.29 |4608.05|1033.14| 1612.88| 3130.29
[nvna Tpy6 M | 2097.74 | 3274.88 | 6355.93 | 3041.73 | 4748.58 |9216.09|4132.55|6451.52|12521.17
Mapia 350z | 300z | 250z | 350z | 300z | 250z | 350z | 300z | 250z
ITennoHacoca

MacnoptHas 125.00 | 107.00 | 90.00 | 125.00 | 107.00 | 90.00 [125.00|107 .00| 90.00
MoLHocTb TH

N KBT | 26.94 | 23.89 | 21.83 | 26.94 | 23.89 | 21.83 | 26.94 | 23.89 | 21.83
CroumocTs TH $  |18750.00]18190.00]17100.00[18750.00]18190.00{17100.0]18750.0 18190.0|17100.00
CroumocTs Tpy6 $ | 1048.87 | 1637.44 | 3177.96 | 1520.86 | 2374.29 |4608.05|2066.28|3225.76| 6260.59
CrommocTe $ 5504 | 873.3 [1637.44 | 608.35 | 949.72 [1843.22| 619.88 | 967.73 | 1878.18
TpaHLWwewn

Croumocts $ 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500
MMKOBOIO KOTJ1a

[lpoune kan. $ | sooo | 8000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000
saTparthl

?;fggTKa””Ta""”b'x $ | 20858 | 30200 | 3147.3 | 30379 | 31014 | 33051 | 31879 | 31014 | 33051
OkoHOMUSA

9NIEKTPUYECKON kBT1-yac 0 14149 | 23703 0 14149 | 23703 0 14149 | 23703
aHepruu

3anaua 2. [lonw3ysace 4, s - nuarpamMmoil BojsiHOTO mapa, nocuntars KITJ]
1MKiIa PeHkruHa Ha HACHIIIIEHHOM Iape INpHU JaBlIeHHH nepea TypouHoit 9,8 Mlla.
CpaBauth ¢ KIIJI nukina KapHo, nMeromiero te ke mnapamerpbl, a TakKe LHKIa
Penkuna npu nieperpese mapa g0 540 °C. JlaBnenue 3a Typounoii 4 xl1a.

Pewenue:

Temneparypa Hacbienus npu p = 0,8 MIla pasua 309 °C, a npu p = 4-107
MlTIa — 29 °C. KIIJ] nukia Kapao B aTom quamnazone temmeparyp pasen 0,48. KIT/]
uukiaoB Penkuna — 0,4 u 0,43.

3agaua 3. Pacuer TepMOAMHAMUYECKOIO IHMKJIA IapOKOMIIPECCHOHHOIO
terioBoro Hacoca Waterkotte DS 5010.5 A1 NC.

Hcxoonwvie oannwie:

Ximanorent: R410A.

MomHocTs noTpebisemas/otnaBaemas: 1,5/7,3 kBrT.



TeMIIepaTypa paccoJjia Ha BXOJ€ B TEIUIOBOM Hacoc: #;=12, 1°C;
TEeMIIepaTypa paccoJia ociie TEMIOBOro Hacoca: £,»=8,7 °C;
TeMIIepaTypa ropsiaeil BoAbl Ha BXOJIE B TEIUIOBOM Hacoc: #;1=31,9 °C;
TeMIlepaTypa ropsiueil BoJIbl OCiIe TEIIOBOIO Hacoca: ;=36,8 °C;
TeMIeparypa okpy:xaroien cpenst: fp=19 °C;

nepernajbpl TeMIIepaTyphl Ha BBIXO/IE U BBIXOJIE U3: ucnapurens: At,=3,4

AR e e

OC,

7. nepenaasl TEMIEPATypbl Ha BBIXOJE M BBIXOJE M3 KOHJEHcATOpa:
At=4,9 °C.

Pewenue:

1. Temnepatypa ucnapeHust ppeoHa:

ta =t — At, =53 °C.

2. ITo Temmiepatype ucnapenus ¢, = 5,3 °C mo TabauramMm TepMOIMHAMUYECKIX
cBoMcTB xJiagareHTa R410a B COCTOSIHUM HACBILIEHUSI WM MO p, h-guarpamme
(ITpunoxxenne 1) onpenensitoTcsl mapaMeTpbl B TOUKE [ — SHTAJIbIUS Ha MPaBOM
NOTPAaHUYHOU KpUBOM /" U TaBJIEHUE p:

hi =430 xJIx/kr;

pu= 0,92 Mlla, Touka / oTmMeuaeTcs Ha p, h-Iuarpamme.

3. TemnepaTypa KOHJIEHCAIIUN (PpeoHa:

te=tp At = 41,7 °C.

4. Tlo temmepaType KOHJEHCAIMHU #; MO TaOJUIaM TEPMOJIUHAMUYECKHUX
CBOMCTB WJIM 1O p,h-TuarpaMMe ONpEeAEIIIOTCS apaMeTphl B TOUKE 3 — SHTAJIbIUs
Ha JIEBOW NMOTPaHUYHOMN KPUBOM /' U JaBIEHUE p:

hs = 275 k]JIx/KT;

Px =2,5 Mlla, Touka 3 oTmeuaercs Ha p, h-auarpamme.

5. Ha p,h-nuarpamme Ha mnepeceYeHUH JMHUU TMOCTOSIHHOW SHTPONHMH S,
IPOXOJAIIeH uepe3 TOUKy [/, U JUHUM H300apbl pi, MPOXOALIIEH Yepe3 TOUKy 3,
ONpENENATCS TOYKa 2a, 3aTeM MO JHarpamMMme OINpPENENseTCs SHTANBINS B 3TOU
TOYKE:

haa= 450 k1x/kr. S = 2,22

6. Anuabatnsiii KIT1JI kommpeccopa ng:

B 273 + 1 B o
N.= 0,98 273+ 1. 91 %.
DHuTanbnus GppeoHa Hocje CHKATHS C y4ETOM IOTEPH:

oy —h
hy= hﬁ% — 451,98 kJIx/KT.

a

[To 3Hauenuto >HTATBIMU A= 451,98 kJK/Kr U naBienuto px = 2,5 Mlla Ha
quarpamMe oTMeuaercs Touka 2. Temmeparypa B 3TOM TOUKe

t, =60 °C.

7. Ilo 3Hadenuro >HTANBINN h3 = hy= 275 xJ[>x/kr u naBnennto p,= 0,92 Mlla
Ha JuarpaMmMe OTMe4aeTcs Touka 4.

8. Y ienpHbIe TEMIOBBIE HATPY3KHU B y3J1aX TEIUIOBOIO Hacoca:

qu=h1— ha= 155 xk]JIx/kT;

qx=hy— h3 = 176,95 kJIx/KT;



lexx= ho— hy = 21,95 KJIX/KT.

[IpaBUIBHOCTH pacyeTa ONpeAessieTcsl HPOBEPKOM TEMIOBOrO OanaHca

Gu + lex = qx KJK/KT.

155+21,92 =176,92 xJIx/kT.
TennoBas Harpy3ka TEIJIOBOTO HAcoca:
G = qx= 176,92 xJIx/Kr.

10. TTokazatens 3HEpreTUYecKoil 3 PEeKTUBHOCTH TEIIIOBOTO HACOCA:

— ko3 bunmreHT TpaHchopMaIuu TeIUIOTHI:

cop =& =g 06:

Lox

PGSYJILT&TBI pacucTOB TCPMOINHAMHUYCCKHUX TUKJIOB I10 JaHHBIM ITPOBCACHHBIX

HKCIIEPUMEHTOB 3aHECTH B Ta0I. 1:

(pacueTHsbli)

Tabmma 2
[Tapamerp En. 3HaueHue
U3MEpEHUs
TemMmneparypa OKpyKaromen cpesl to °C 19
TemnepaTypa HU3KOIIOTEHIUAIBHOTO °C 12,1
TEIVIOHOCUTENSI HA BXOJIE B TEIJIOBOM HACOC fy
TeMrneparypa HU3KONMOTEHIUAIBHOTO °C 8,7
TEIJIOHOCUTEJS TOCIIE TEIIOBOIO HACOCA £
Temmeparypa BEICOKOITOTEHIHAIBHOTO °C 31,9
TEIJIOHOCUTENSI HA BXO/JIE B TEMJIOBOU HACOC ty
Temmeparypa ropsiuei BOJbI OCJIE TEILIOBOTO °C 36,8
Hacoca ty
Koaddumument tpanchopmaruu TenioTs (1Mo - 8
JATYHKY)
Koaddumment tpanchopmarum TemioTsl - 8,06

Tabnuna TepMOAMHAMHYECKUX CBOMCTB xjaaareHTa R410a B cocTtostHuu

HACBIIIEHUS U p,h-TUarpaMmma
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Enthalpy [kI/kg]
Tabmma 3
Tepmonnnamuueckre cBoMcTBA XJagarenTa R410a B COCTOSSHUM HACHIIIICHUS
HacbllweHHas XnakocTb HacblLeHHbIN nap
YpenbHa YpenbHa
Tewmnepatypa,’ [asnexve n YnenbHas A [aBnenve YpaenbHas A YReneHas
c HacbILLEeHM "°T”°§T sHTanbmy | 2HTPOM HacblLLEeHM ””OT”°§T sHTanbny | 2HTPOM rennora
4. 10° Ma b, Kr/m 51, KIDKIKF A, | 5 10°Na b, Kr/M 2, KIDKIKF A, X napoobpasoBaHu
KK/ (KT KK/ (kr A, KIK/Kr
K) K)
-50 1,123 1339,761 131,4 0,726 1,122 4,526 401,5 1,936 270,1
-45 1,417 1325,036 | 137,8 0,754 1,415 5,616 404,6 1,924 266,8
-40 1,770 1309,941 144,2 0,782 1,767 6,909 407,5 1,913 263,4
-35 2,191 1294,45 150,7 0,809 2,187 8,435 410,5 1,902 259,8
-30 2,689 1278,534 | 157,3 0,837 2,683 10,224 413,3 1,891 256,0
-25 3,273 1262,162 | 164,0 0,864 3,265 12,312 416,1 1,882 252,0
-20 3,954 1245,297 | 170,9 0,891 3,944 14,738 418,8 1,872 247.8
-15 4,743 1227,897 | 177,9 0,918 4,730 17,546 4213 1,863 2434
-10 5,651 1209,914 | 185,1 0,945 5,635 20,785 423,8 1,854 238,7
-5 6,690 1191,292 | 192,5 0,973 6,670 24,511 426,1 1,846 233,6
0 7,872 1171,968 | 200,0 1,000 7,849 28,79 428,3 1,837 228,3
5 9,211 1151,863 | 207,7 1,028 9,184 33,696 430,2 1,829 2225
10 10,719 | 1130,887 | 2157 1,055 10,688 39,317 432,0 1,821 216,3
15 12,410 |1108,928 | 223,9 1,084 12,375 45,759 433,6 1,812 209,6
20 14,299 |1085,849 | 232,5 1,112 14,260 53,149 434,8 1,803 202,4
25 16,399 |1061,481| 2413 1,141 16,357 61,643 435,8 1,794 194,5
30 18,725 | 1035,603 | 250,5 1,171 18,681 71,44 436,4 1,785 185,9
35 21,293 | 1007,926 | 260,2 1,202 21,247 82,798 436,6 1,774 176,4
40 24,116 978,057 270,4 1,233 24,070 96,062 436,2 1,763 165,9
45 27,211 945,435 281,2 1,266 27,165 111,722 435,2 1,750 154,0
50 30,592 909,218 292,8 1,301 30,549 130,504 433,4 1,736 140,6




3amaya 4. HailiTu MOIIHOCTh TEIUIOHACOCHOW YCTaHOBKH, paboTaroIieit 1o
uaeanpHOMy MKy Ha ¢peoHe R12B1, ecnu TtemmepaTypa BEepXHEro MCTOYHHKA
paBHa 65°C, cTeneHb MOBBIIMICHUS JABJICHHS KOMIpeccopa 5, MOIIHOCTh
koMmrpeccopa 10kBrT.

3amauya 5. Onpenenutb MOIIHOCTh TEIJIOHACOCHOM YCTaHOBKHU, paboTaronieit
0 peaybHOMY IMKIy O0e3 mepeoxiamutens Ha ¢peone RI12B1, 3amaBasich
MUHUMAJIBLHON pPa3HOCTHIO TeMIEepaTyp B KOHJIEHCAaTOpe, €CJIM TemIepaTypa
BEPXHEro UCTOYHUKA paBHA 60°C, 3EeKTpOMEXaHUUECKUH K.IL.J. KOMIIpeccopa 7
»w=0,92, cTeneHpb MOBBIMICHHUS AABICHUS S5, MOIIHOCTh Ha MPHUBOJ KOMIpeccopa
12kBrT.

3agaya 6. MOIIHOCTh TEIJIOBOTO Hacoca, pabOTaroUIero Mo HAealbHOMY
nmukiry Ha ¢peorne R12B1 paBma 15xBT Ha TemmeparypHom ypoBHe +65 °C.
Heobxoaumo ompenenuth MOIIHOCTh Ha TMPHUBOJA KOMIIPECCOpPAa, €CIIA CTETCHBb
MOBBIIIIEHUS JIaBJICHUS paBHaA 5.

3agaya 7. MOIIHOCTh TEIJIOHACOCHOW YCTAaHOBKHM, paloTarome 1o
peanpHOMYy UKy 0e3 mepeoxiaautens Ha (peone ppeone R12B1, cocraBnser
20xBT. TemnepaTypHblii ypOBEHb BEPXHETO MCTOYHUKA cocTaBiseT 60°C. CreneHp
MOBBIIIECHUS JIaBJeHUs Kommpeccopa 5,3. HallTu MOIIHOCTP Ha MPHUBOJ
KOMIIpECCOpa, 3aJaBasCh €ro 3JJIEKTPOMEXAHUYECKHM K.II.J. U MHUHUMAJIBHOU
Pa3HOCTBIO TEMIIEPATYP B KOHAEHCATOPE.

3anaua 8. TemnoBoil Hacoc paboTaeT o uaeanbHOMY UKy Ha ppeone R502.
Temmneparypa BepxHero ucroynuka pasHa +60°C, cTeneHb MOBBIICHUS 1aBICHUS B
KoMmripeccope 4,2, HEOOXOAUMO OMNpeAeauTh KO3hGUIHUEHT TpaHchopmaruu
TETIOTHI.

3amaya 9. TemnoBoil Hacoc paboTaer Mo peaJlbHOMY IUKIY 0€3
nepeoxisiaaurtens Ha ppeone R502. Temneparypa BepXHEro UCTOYHUKA COCTABIISET
+60°C, creneHp TNOBBIMIEHUS JaBIeHUS B Kommpeccope 35,8. 3anaBasch
MUHUMAJIbHON Pa3HOCTBIO TEMIIEpaTyp B KOHJEHCATOpe, HEO0OXOAUMO HaWTH
ko3 puieHT TpanchopmManuu TEMIOTHI.

3agaua 10. Temneparypa HUKHETO UCTOYHUKA cocTaBisieT +5°C, MOIIHOCTh
ucnaputens 10KBT, cTeneHs nmoBbllieHUs AaBieHus 3,5. OnpenenuTbs MOITHOCTD
TEIJTIOBOT'O HAacoca, paboTaroIIero Mo uacaJbHOMY UKy Ha ¢ppeore R13B1.

3amauya 11. Temneparypa HUAKHEro UCTOYHUKA cocTaBiigeT 10°C, MOLIHOCTh
ucnaputens 10kBT, creneHb MOBBIMIEHUS AaBJICHUA 5,5, 2JIEKTPOMEXaHUUYECKHI
K.11. 7. Kommpeccopa 0,9. OnpeneanTs MOIHOCTh TEIIOBOTO HAcoca, padoTaroIIETro
o peanpHOMY IHMKIYy Ha ¢peone R12, 3amaBasich MUHUMAIBbHOW Pa3HOCTHIO
TeMIepaTyp B UCTapUTEIIE.

3agaua 12. Temneparypa BepxHero uctounuka cocrapisier 60°C, MOIIHOCTh
ucnaputensa 10kBt, crenens nosbiiienust AasieHus 4,0. Onpenennuts MOUTHOCTb
TEIJIOBOT'0 Hacoca, paboTaroIIero no uaeaibHOMy UKy Ha ¢ppeoHe R12.



[Tpunoxenue 6
Bomnpocsl 1J151 CaMOCTOATEIHLHOTO U3YYEeHUS

1. TennonacoCHbIE yCTAaHOBKM HOBOT'O IOKOJIEHWS M HMX HCHOJIb30BAaHUE B
Ka4eCTBE BBICOKOA(PGHEKTUBHON HHEprocoOeperaromneii u SKOJOTMYECKH YHCTOU
AHEPrOTEXHOJIOTUHU JIJISl TOPSUETO BOAOCHAOKECHUSI.

2. HUcnonws3zoBanue TtermoHacocHbix yctaHoBoK (THY) nns sHepreTuku,
MIPOMBILIEHHOCTH U nipeanpusatuii KKX.

3. IlpunnunuansHas cxema pabotsl THY Ha BoasHOM mape u ee
KOHCTPYKTHUBHBIE OCOOCHHOCTH.

4. THY B kauectBe anbTepHaTUBHOrO wucTouHuka ['BC mnorpedbuteneit
HEHTPAIU30BAHHOTO TETUIOCHAOKEHUSI B OTONUTEIbHBIN MEPUO/I.

5. OCHOBBI TEPMOJAMHAMUKH IIUKJIOB TEIIOIHEPTETUYECKUX YCTAHOBOK.
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