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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 TOBBIMECHUS JPPEKTUBHOCTH  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, SKOJIOTHIECKUX U SKOHOMHUYECKUX (DAKTOPOB;

— HAYYWUTh AaHAJIU3UPOBATh  CYIIECTBYIOIIME METOJbl  ONTUMHU3AIUU
XOJIOAWIBHBIX W TEIJIOHACOCHBIX YCTAaHOBOK, pa3pabaThiBaTh M BHEIPATH
HEO0OXOIMMBIC U3MEHEHHUSI B X CTPYKTYPE C MO3UITUI MOBBIICHUS d(PHEKTUBHOCTH
Y DHEProcOepeKeHUs;

— JaThb MH(OpPMAILMIO O HOBBIX METOJAX MPOCKTUPOBAHUS XOJOAWIHHBIX U
TEIJIOHACOCHBIX YCTAaHOBOK B OTEUECTBEHHOM 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, MTPOU3BOJUTH 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 NIPEATPUSITH;

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

— DKCIuTyaTauus TEeII03HEPreTHUYECKUX YCTAHOBOK U CUCTEM.

3. IlepedeHb INIAHMPYEMBIX Pe3YyJIbTATOB O0yUEeHUS MO AUCIHUIINHE
(MoyJ110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3y/IbTaTaAMM OCBOCHHS
0o0pa3oBaTe/IbHOI MPOTrPAMMBI

B pesynprare OCBOCHHSA JUCHMIUIMHBI (MOAYJs) Yy  OOYyYaroIIMXcs
q)OpMI/IpyIOTCH CJICAYIOIUC KOMIICTCHOUKX W OOJIKHBI OBITH AOCTUTHYTBI
CICAYIOIHC PE3YJIbTAThI 06yquH51 KaK 3JTall (I)OpMI/IPOBaHI/IH COOTBCTCTBYHOIIIHUX
KOMITCTCHITUM:

Kon B pe3yabTaTte ocBOCHUs Ilepeyenb mIaHMpyeMbIX Pe3y/bTATOB
KOMIIeTeHIINH oOpa3oBaTeIbHOM 00y4yeHusi 10 TUCHHILJINHE
NPorpamMmbl
00y4YaKOLIHIiCSl 10JIKEH
o0Ja1aTh
OIIK-3 crocoOeH 3HATh:

JIEMOHCTPUPOBATH e (OCHOBHBIE METO/bl OpraHU3ALNHI

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
MCIIOJIb30BAaHUH TUIIOBBIX METOJOB
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 TOBOJIKY
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 MCIIBITAHUN U PEMOHTOB
Ha OI1/] TEXHOJIOTHYECKOT0 000py0BaHUS,
MOHTAQKHBIX, HAJIAIOYHBIX 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

OO6mmast Tpy1I0€MKOCTh JAUCIUIUIMHBI COCTABIISIET 3 3aU€THBIC €JIUHUIIBI, T.C.
108 akanemuueckux yacoB (M3 HUX 18 yacoB — jekunuu, 36 yaca — MPaKTUUECKHUE
3aHATHS, 54 4acoB — caMoCTOsATEIbHAs paboTa CTYIEHTOB).

CrpykTypa U coaepkaHue JUCHMUIUIMHBI «XOJOAWIBHBIE U TEIJIOHACOCHBIC
YCTAaHOBKU» IO CPOKaM U BUJaM paboThl oTpakeHsl B [Ipunoxenun 1.

Conepskanue pa3jiejoB TUCHUUILTHHBI

Ilecroii cemecTp

Tema 1. BBenenue

[IpenMer, 3amaun W cojepKaHWE AUCHUIUIMHBL. PoOJIb XOJIOMUIBHBIX U
TEIUIOHACOCHBIX YCTAaHOBOK B palOTe TEIUIOPHEPreTHYECKOro Komiuiekca PO.
OcHoBHbIE TepMHHBI U ompeAeneHus. Kiaccudukanus XOJOAWIBHBIX U
TEIUIOHACOCHBIX YCTAHOBOK.

Tema 2. IlpuHuunbI padoThl X0JI0AMJILHOH MAIINHBI

OCHOBHBIE TOHSTHSA, CBSI3aHHBIE C PA0OTON XOJOAMUIBHONW MamuHbL. Cxema
KOMIIPECCHOHHOTO LMKJIA OXJAXACHUS. TEOpEeTUYECKUH LUK OXJIAXKICHUS.
Peanpubiil ukn oxnaxkaenus. Onenka 3QQGeKTUBHOCTH UKIIA OXJIAXKICHHUS.

Tema 3. OCHOBHBIE 3JIEMEHTBI X0JIOAMJIbHON MAIINHbI

Kommpeccop. Kommpeccopel mnopiiHeBble. PoTalmoHHBIE KOMIIPECCOPHI
Bpamenus. CrimpanbHbiii komnpeccop SCROLL. BUHTOBBIE KOMITPECCOPBL.

Konpgencarop. KonaeHncatopsl ¢ BO3AyIIHBIM OXJIaxaeHrueM. KOHIEeHCAaTOPHI C
BOJISIHBIM OXJIaxJaeHueM. Mcnapurens. Bentuiarop. Perymstop noroka.

Tema 4. Padora X0101MJILHON MAITMHBI
Pabora xomogwnapbHOM MaIIMHBI B pPEXHME TEIUIOBOro Hacoca. Pabora
4



XOJIOIUIILHOM MalllMHbI TPY HU3KOM TEMIIEpAType OKPYKAIOIIEro BO31yXa.

Tema 5. IlpuHUMNMAJIBLHbIE CXeMbl XOJOAWJIBHBIX IEHTPOB C
XO0JIOAWJIbHBIMUA MAIINHAMM € BO3AYIIHBIM OXJIA2K/I€HHEM KOH/IEHCATOPOB

OnDHOKOHTYpHAasT MOPUHIUIIMAIIBHAS CXeMa XOJIOJUJIBHOIO IIEHTpa C
MOHOOJIOYHBIMH ~ XOJIONWJIBHBIMH  MalldHAMH  HApy>KHOH  yCTaHOBKW.
OHOKOHTYpHAs! IPUHLIMINATIBHAS CXEMa XOJIOIUIIBHOIO IIEHTPA C XOJIOANIbHBIMU
MalliHAMU BHYTPEHHEW yCTAHOBKU U BBIHOCHBIMU KOHJEHCATOPHBIMU OJIOKAMHU.
OOHOKOHTYpHAs MPUHIUIHAIIbHASA CXeMa XOJIOAMIBHOTO IIEHTPa ¢ MOHOOJIOYHBIMU
XOJIOMUJIBHBIMU ~ MallMHAMU  BHYTpPEHHEH  ycTaHOBKU.  J[BYXKOHTypHas
MPUHIIMITHATBHAS CXeMa XOJOIUIBLHOTO LIEHTPa C MOHOOJIOYHBIMH XOJI0IUILHBIMU
MalIuHaAMU Hapy»KHOW YCTaHOBKH.

Tema 6. TepmoauHaMHYeCKHe OCHOBBI TEIJIOBBIX HACOCOB

Hcropust  co3maHusi  TEIUIOBBIX ~ HacocoB.  OOnacTM  MPUMEHEHHUS.
TepMoauHaMuyeckuii LMK TEIUIOBOro Hacoca. Kiaccudukanus TemaoBbIX
HAacoCcoB. KOMIIpECCHOHHBIE TEIUIOBBIE HACOCHI. TEIIOUCIIONB3YIOIUE TEIIOBBIE
HAacoChl. MICTOUHUKH TETUIOTHI.

Tema 7. OTonuTeIbHBIE TENJIOHACOCHbIC YCTAHOBKH

OTonuTeNbHBIE TEIUIOHACOCHBIE YCTAHOBKH. YCIOBHS 3KOHOMHYHOCTH
IPUMEHEHHUs TEIUIOBBIX HAacocoB. Pacuer u moa0op 000pya0BaHUs TEIIIOHACOCHBIX
YCTaHOBOK.

Tema 8. IlpuMeHeHHE TENJIOHACOCHBIX YCTAHOBOK B TEXHOJOTHYECKHX
npoueccax

[lepcriekTrBHBIE 007aCTU MPUMEHEHHUS TEIUIOHACOCHBIX YCTAaHOBOK B
MPOMBINLIEHHOCTH. OCOOEHHOCTH TEXHOJOTHUUECKUX PEKUMOB TiporieccoB B THY.
TennoHacoCHbIe CYyIIMIIbHBIE YCTAHOBKHU.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

MeToauka mpenogaBaHus JUCIHUIUIMHBL «XOJOIWIBHBIE M TEMJIOHACOCHBIE
YCTAaHOBKM» W pealn3alus KOMIIETEHTHOCTHOTO TOIX0Ja B W3JIOKEHUU U
BOCIIPUATUU MaTepuaia mpeaycMaTpruBaeT UCTIOIb30BAHUE CICIYIONTUX aKTUBHBIX
Y UHTEPAKTUBHBIX (HOPM MPOBEJECHUS IPYIIIOBBIX, UHIUBUIYATbHBIX, Ay IUTOPHBIX
3aHATHI B COYETAaHUM C BHEAYAUTOPHOU paboTOl C 1enbio (GpopMUpOBaHUS H
pa3BUTHS MPOo(dHeCcCUOHATBHBIX HABBIKOB 00YYaIOIIUXCS:

— TMOJITOTOBKA K BBITIOJIHEHHUIO TIPAKTUYECKUX Pa00T B ayIUTOPHSIX By3a U HA
MOTITHOCTSIX TPEANPUATUN-TTAPTHEPOB;

— MOATOTOBKA, MPEJCTaBIEHNE U O0CYKICHUE MPE3CHTAINN Ha CEMUHAPCKUX
3aHIATHSAX;

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



— IPOBEJICHUE WHTEPAKTUBHBIX 3aHATUH IO MpOLENype IOATOTOBKH K
UHTEPHET-TECTUPOBAHUIO HA CAlTax: i-exam.ru, fepo.ru,

— HCIIOJIb30BAHUE HMHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJIS B Qopme
ayJIUTOPHOTO U BHEAYJUTOPHOIO HHTEPHET-TECTUPOBAHUS;

— TPOBEJICHWE MAacCTep-KJIAacCOB 3KCIEPTOB M CIEUUAIUCTOB MO METOAaM
pacyera U NPOEKTUPOBAHUSA XOJOAUIBHBIX U TEIIOHACOCHBIX YCTAHOBOK, a TAKXKe
3¢ (HEeKTUBHBIX METO/IOB IKCILTyaTaIlH TEIIOIHEPTETHUYECKOT0 000pyA0BaHHUS.

VY nenbHbIi BeC 3aHATHH, TPOBOAUMBIX B MHTEPAKTUBHBIX (pOpMax, OnpeaesieH
IJIABHOM 1enbio  00pa30oBaTENIbHOM MPOrpaMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTA
o0yJaroumxcs U COAEpKaHUEM AUCLUUILINHBI «XOJOJUIBHBIE U TEIJIOHACOCHBIE
YCTAaHOBKM» M B II€JIOM M0 JUCHUIUIMHE cocTaBisieT 50% ayIuTOpPHBIX 3aHITHM.
3aHATHS IPAKTUYECKOTO TUIA COCTABIAIOT 33% oT 00beMa ay JUTOPHBIX 3aHATHI.

6. OueHOYHBIE cpeacrBa AJd TEKYIIEro KOHTPOJIsA yCII€eBaeMOCTH,
HpOMe)KyTO‘{HOﬁ aTreCTallum 110 uToraMm OoCBOCHUA JUCIHUIIJINHBI U yqeﬁﬂo-
MeToAu4YecKoe o0ecredyeHue CaMoCTOATeIbHOM paﬁ()Tl)I CTYACHTOB

B mporecce oOydyeHUs UCHONB3YIOTCS CIEAYIOMIME OIEHOYHBIE (DOPMBI
CaMOCTOATENBbHON pabOThl CTYJIEHTOB, OLEHOYHBIE CPEJCTBA TEKYILErO0 KOHTPOJISA
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTALIUI:

- IOJTOTOBKA U BBICTYIUIEHWE HAa CEMHMHAPCKOM 3aHITHM C MpPE3CHTALUEH U
oOcykJeHrueM Ha TeMy «TeruioHacOCHblE YCTAaHOBKM B CHCTEMAax OTOIUICHHSD)
(MHAMBUAYAJIBHO JIJIST KaXKJI0TO 00y4Yaromierocs).

OueHOYHbIE CpEACTBA TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOIIPOCHI U 331aHUs B (popMe OJaHKOBOTO U (UJIM) KOMIBIOTEPHOIO
TECTUPOBAHUS, AJI1 KOHTPOJIS OCBOEHUSI OOYYAIOIIMMUCS Pa3JeIOB TUCIUILINHBL,
3aIllMTa OTYETOB MO MPAKTUYECKUM 3aJIaHUSM.

OOpa3ipl TECTOBBIX 3aJaHMM, 33aJaHUN paCUETHBIX pPadOT, KOHTPOIBHBIX
BOIIPOCOB M 3aJlaHUMi JJI1 MPOBEJAEHUS TEKYIIEro KOHTPOJsS, MPUBEICHBI B
MIPUIIOKEHUH 2.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIS NPOBEICHHUS MPOMEKYTOYHOM ATTECTALNH
00y4aIuxcs Mo JUCUHUILIMHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHNS B
npouecce 0CBOCHUA 00pa30BaTeJIbHON MPOTPaMMBbl.
B pesyabraTe 0cBOCHUS TUCHMILIMHBI (MOAYJis1) GOPMHUPYIOTCS CieAyIOLIUe

KOMIICTCHIINU
Kox B pe3yJsbTaTe 0ocBOeHHUs 00pa30BaTEJIbHOM POrPAMMBbI
KOMIIeTEHIIUH 00yYarIuiics 10/KeH 00,1a1aTh
OIIK-3 CHOCOOCH  JEMOHCTPUPOBATh  MPUMEHEHHE  OCHOBHBIX  CIOCOOOB
MOJTyYCHHUS, TTPeOOPa30BaHUs, TPAHCIIOPTA W WCIOJIB30BAHUS TEIUIOTHI B
TEIIOTEXHUYECKUX YCTAHOBKAX U CHCTEMax




I1K-3 CriocoOHOCTh K BBINOJIHEHHIO pacyeToB M moctpoeHuto cxem OINJ[ mpu
WCIOJIb30BaHUU TUIIOBBIX METOIOB

[1K-4 CrnocoOHOCT K pa3paboTKe  MEpOnpHsiTH MO  JHEPro- W
pecypcocoepexxennto Ha OIT]]

B nporiecce ocBoeHust 06pa3oBaTeabHON MPOrpaMMbl TJaHHBIE KOMIIETEHIINH, B
TOM YHUCJIE UX OTAETbHbIE KOMIOHEHTHI, (HOPMHUPYIOTCS MOATAIMHO B XO/I€ OCBOCHUS
OOy4aroIUMHUCS AUCHUIUIMH (MOAYJeH), MPakTUK B COOTBETCTBUMU C Y4YEOHBIM
IUTAHOM M KaJIEHJApHBIM rpaguKoM yueOHOTO mpoliecca.

6.1.2. Onucanue nokasaresed 1 KPpUTEPUEB OLCHNBAHUS KOMIICTCHIMH,
(hopMupyeMBIX 10 HTOTaM OCBOEHHS IUCHUILIUHBI (MO1YJIs1), ONMUCAHNE KA
OlleHNBAHMS

IToka3aTenem OLICHUBAaHUA KOMHeTeHHI/Iﬁ Ha pPa3jIM4HbIX OJTallax HuX

dbopmupoBaHUs SIBJIISICTCSA JTOCTHKEHUE o0yyarommumMucs IJIAHUPYEMBIX
PEe3yJbTaTOB O0YUECHUS MO AUCIUTLIUHE (MOAYJIIO).
OIIK-3 - crmoco0eH JIeMOHCTPUPOBATh IPUMEHEHUE OCHOBHBIX CIIOCOOOB ITONTYYCHHS,
npeoOpa3oBaHus, TPAHCTIOPTA U UCTIOJIB30BAHUS TEIUIOTHI B TEINIOTEXHUYECKUX YCTAaHOBKAaX H
CUCTEMaxX
IHoka3zareJib Kpurtepun oueHuBanus
Omnenka Onenka Onenka Onenka
«HEYAOBJICTBOPUTEJI | «yAOBJIETBOPHU | «XOPOILO» «OTJIMYHO»
bHO» (He 3a4YTEeHO0) TeJIbHOY (3a4TeHo) (3a4TeHo) nian
WJIM OTCYTCTBHE (3a4TeHo) NIHn HJIH BBICOKHI1
copmMHpOBaHHOCTH HU3KOM MOBBILICHHbI YPOBEHb
KOMIIETEHI[U U YPOBEHb i ypOBeHb 0CBOCHMS
0CBOCHMS 0CBOCHMS KOMIIETEHI[U U
KOMIIETEHIIMH | KOMIIeTeHIH
"
3HATH: OOyuaromuics OOyuaromuiics Oo6yuatorumiic | OOy4aromuics
OcCHOBHEIE JEMOHCTPHUPYET JEMOHCTPHUPYET | A JIEMOHCTPUPYET
METOIbI MOJIHOC OTCYTCTBHC HECITOJIHOC JACMOHCTpUDPYEC IIOJIHOC
OpraHI/ISaHI/II/I NI HEAOCTATOYHOC COOTBETCTBUC T 4aCTUYHOC COOTBECTCTBUEC
MeTpOJ'IOFI/I‘-IGCKO COOTBETCTBHUC . CHCHYI?MHX COOTBETCTBUEC CJIeI[YIf)HlI/IX
ro O6eCHequI/I5{ CJICAYIOIINX 3HAHWUU: 3HAHUMU: CJ'Ie,Z[YIf)H_II/IX 3HAHUMU:
TeXHOTOIMIECKH OCHOBHBIE METOJIbI OcHOBHBIE g{aHI/IH: OcHOBHBIE
X IIPOLIECCOB OpraHu3anuu METObI CHOBHBIC METOJIbI
METPOJIOTHYECKOTO OpraHu3aluu METOBI OpraHu3alNu
obecrnieueHus METPOJIOTUYECK | OPraHU3allU | METPOJIOTUYECK
TEXHOJOTUYECKHUX oro METPOJIOTHYE | OrO
IpOLIECCOB obecrnieueHus CKOro obecrnieueHus
TEXHOJIOTHYECK | OOECTIEYCHHS | TeXHOJIIOTHUYECK
HX MPOLECCOB. | TEXHOJOTUYE | UX IMPOLIECCOB,
Jomyckarotcst CKUX CBO0OTHO
3HAYUTEJIbHBIE MIPOILIECCOB, onepupyer
omuoKwy, HO npuoOpe-
MPOABIISICTCA JOIYCKarTCA




HEOOCTATOYHOCTh | HE3HAUYUTCIIbH TCHHBIMHU
3HAHWH, 110 PSITy | BIe OIIMOKH, 3HAHUSMHU.
noKa3arTeJiei, HETOYHOCTH,
o0yyarommiics 3aTpyAHEHUS
HUCIIBITBIBACT Ipu
3HAYUTCIBHBIC AHAJIMTHYCCKHN
3aTPYAHCHUA IPpU | X OIICpaluAax.
OINCpUpPOBAHNHU
SHaHUAMMU IIPU
UX [IepeHoce Ha
HOBBIC CUTYyalluH.
yMeTh: OO6yuarommiicst He O6yuarommiicss | Obyuaronuii | OOyuaromuncs
Opranu3oBbIBaT | yMEET WIH B JEMOHCTPHPYET | Cs JEMOHCTPHPYET
b HEJ0CTaTOYHOM HEMOJIHOE JEMOHCTPHUPY | TIOJHOE
METPOJIOTHYECKO | CTENICHU YMEET COOTBETCTBUE €T YaCTHYHOE | COOTBETCTBHE
e obecrieueHue | OpraHU30BBIBATH CJIETYIOIINX COOTBETCTBUE | CIIEIYIOIINUX
TEXHOJIOTHYECKH | METPOJIOTHIECKOE YMCHHIA: CIEeIYIOIINX | YMEHUH:
X MPOLIECCOB obecrnieueHue Opranu3oBbIBaT | YMEHUIA: Opranu3oBbIBaT
pu TEXHOJIOTHIECKHIX b Opranu3oBsl | b
UCIOJIb30BaHUU | MIPOLIECCOB MPHU METpPOJIOTHYECK | BaTh METPOJIOTHYECK
TUTIOBBIX HCII0JIb30BAHUU oe obOecrieyeHre | MeTposioruye | oe o0ecrneyeHme
METOJIOB TUIIOBBIX METOJIOB TEXHOJIOTHYECK | CKOE TEXHOJIOTHYECK
KOHTPOJIS KOHTPOJISI PeKMUMOB | HX TIPOIIECCOB o0ecrieyeHne | MX MPOLIECCOB
PEXKUMOB paboThI npu TEXHOJIOTHYE | MIPH
paboThI TEXHOJIOTHIECKOTO WCIIOJIb30BAHUU | CKHX MCIOJIb30BaHUN
TEXHOJIOTHYECKO | 000pyI0BaHUS TUTIOBBIX MIPOLIECCOB TUTIOBBIX
TO METOJIOB npu METOJIOB
o0opyaoBaHus KOHTPOJIS UCIOJIb30BaH | KOHTPOJIS
PEKHMOB WU THIOBBIX | PEKUMOB
paboThl METOJIOB paboThI
TEXHOJIOTHYECK | KOHTPOJIS TEXHOJIOTUIECK
oro PEXKHUMOB oro
obopynoBaHus. | pabOThHI 00opyTI0BaHUS.
Homyckatorcs | TexHosiorude | CBoOOIHO
3HAYUTENBHBIE | CKOTO OTIepUPYET
OLINOKH, 000pyJIOBaHU | MPHUOOPETEHHBI
TIPOSIBIISICTCS . YMEHHUS MU YMEHUSIMH,
HEJOCTAaTOYHOC | OCBOEHBI, HO | IPUMEHSET UX B
Th YMEHHM, TIO | JOMYCKAIOTCS | CUTYaIUIX
pany HE3HAYUTENb | MOBBIIICHHOMN
MmoKasaTeliei, HBIE OIIMOKH, | CIIOKHOCTH.
oOydaromuicss | HETOYHOCTH,
WCTIBITHIBACT 3aTpyIHEHUS
3HAYUTENbHbIE | TIPH
3aTpyTHEHUS aHATUTHIECK
npu 170'¢
OIIEPUPOBAHUN | OTIEpAITUSX,
YMEHHSIMH TIPU | TIEPEHOCE
HX IIEPEHOCE HAa | YMEHMH Ha
HOBBIC HOBBIE,
CUTYaIIUH. HECTaHJIapPTH

bIC CUTYyaIluH.




BJIAJeTh: OOyuarommuiicst He OOyuatotmiics | OOyyaromuit | OOyyaronmiics
MeToaamu BJIAJCET WIIM B BJaAceT ¢S YaCTUYHO | B IOJHOM
OpraHu3aIu HEJI0CTATOYHOM METOIaMH BIIaJIcET o0BeMe BIIaJeeT
METPOJIOTHYECKO | CTEIIEHHU BIAJCET OpraHu3aIu METOAaMU METOAaMHU
ro o0ecreuyeHus: | METoaaMu METpPOJIOTHYECK | OpraHW3alluu | OpraHHU3aINH
TEXHOJIOTHYECKH | OpraHu3aIuu oro METPOJIOTHYE | METPOJIOTHYECK
X MPOIIECCOB METPOJIOTHYECKOTO obecneueHuUs CKOT'O oro
npu obOecreyeHus TEXHOJIOTHYECK | oOecreueHust | oOecreyeHUs
KCIIOJB30BAHUH | TEXHOJOIMYECKHX WX MPOIIECCOB TEXHOJOTHYE | TEXHOJIOTUYECK
THITOBBIX MPOIIECCOB MPHU pu CKHX HX TIPOIIECCOB
METOJIOB HCIIOJIb30BAHHH WCIIOJIb30BAaHUU | MPOIIECCOB npu
KOHTPOJIA THUIIOBBIX METOJ0B THIIOBBIX npu HCIIOJIL30BaHUU
PEKHUMOB KOHTPOJISI PEKHUMOB METOJIOB HCIIOJB30BaH | THUIIOBBIX
paboThl paboThl KOHTPOJIS WM TUIIOBBIX | METOHOB
TEXHOJOTHYECKO | TEXHOJOTHYECKOrO PEXKUMOB METO/IOB KOHTPOJIS
ro o0opy10BaHUS paboThl KOHTPOJIS PEKUMOB
obopymoBaHus TEXHOJIOTHYECK | PEKUMOB paboThI
oro paboThI TEXHOJIOTHYECK
00Opy/ZIOBaHUsl | TEXHOJIOTHYE | OTO
B HEIIOJIHOM CKOT'O obopyioBaHus,
o0BeME, o0opyaoBaHu | cBOOOIHO
JIOITYCKAIOTCS sI, HAaBBIKH MIPUMCHSICT
3HAYUTENIbHBIE | OCBOCHBI, HO | MOJTy4YeHHBIE
OIIIMOKH, JIOTTYCKAIOTCS | HABBIKU B
MIPOSIBIISACTCS HE3HAYUTENlb | CUTYaIUsiX
HEIOCTATOYHOC | HbI€ OIMIMOKH, | ITOBBIIICHHOM
Th BJIaJICHUS HETOYHOCTH, | CJIOXKHOCTH.
HaBBIKAMH 110 3aTpyIHEHUS
pany npu
oKa3arTeJieH, aHAJIMTHYECK
OOyyaromuiics | ux
HCITIBITHIBAET oTieparusx,
3HAUUTENbHBIE | MIEPeHOCe
3aTpyIHEHUS YMEHHUN Ha
npu HOBEIC,
MIPUMCHCHHUH HECTaHJIapPTH
HaBBIKOB B bI€ CUTYAIIUH.
HOBBIX
CUTYalUsX.

ITK-3 - CiocoOHOCTH K BBIIOJIHEHHIO pacueToB U noctpoenuto cxem OIN]] npu ucnonb3oBaHuu

THUITIOBBIX MCTOJ0B

3HATh:

MeTtoap!
OCBOCHMUS U
JIOBOJIKH
TEXHOJIOTHYECKU
X TIPOIIECCOB

OO6yyarommiics
JIEMOHCTPHPYET
MOJTHOE OTCYTCTBHE
W HEJOCTATOYHOE
COOTBETCTBHE

CHEAYIOUIMX 3HAHUM:

METOIbl OCBOCHUS U
JIOBOJIKH
TEXHOJIOTUYECKUX
MPOIIECCOB

OO6yyaromumiics
JIEMOHCTPHUPYET
HEMOJIHOE
COOTBETCTBHUE
CIIETYFOIINX
3HAHUM:
METOJIbI
OCBOCHUS U
JTIOBOJIKU
TEXHOJIOTHYECK
WX MPOIIECCOB.

OO6yyarommii
cs
JIEMOHCTPUPY
€T YaCTU4IHOE
COOTBETCTBUEC
CIICTYIOIINX
3HAHUU:
METOJIbI
OCBOCHHUS U
JIOBOJIKH
TEXHOJIOTHYE

OObyyarommmiics
JEMOHCTPHPYET
MOJIHOE
COOTBETCTBHUE
CIICTYFOIIHNX
3HAHUM:
METO/IbI
OCBOCHUS U
JTIOBOJIKU
TEXHOJIOTHIECK
WX MPOIIECCOB,




Jlomyckaroress | CKHX cBOOOTHO
3HAUUTENbHBIE | IIPOIIECCOB, OIepupyer
OLINOKH, HO pUOOPETEHHBI
HPOSIBIISICTCS JIOMYCKAIOTCA | MU 3HAHUSIMH.
HEJIOCTaTOYHOC | HE3HAYUTEIh
Th 3HaHWi, 10 | HbIE OIINOKH,
psy HETOYHOCTH,
MOKa3aTene, 3aTpyTHEHUS
oOyyvaromuiicss | mpu
UCTIBITHIBAET aHAIUTHUYECK
3HAYUTEIbHBIC | UX
3aTpyTHEHUS OTeparysX.
npu
OIIEPUPOBAHUH
3HAHHUSMHU TIPH
UX IepeHoce Ha
HOBBIC
CHUTYAIIHH.
yMeThb: OOyyaromumiicst He OOyuarommiics | OOyvarommii | OOy4Jaromuics
[TpoBoanTH yMeeT W B JIEMOHCTPHUPYET | Cs JIEMOHCTPHPYET
OCBOCHHE U HEI0CTaTOYHOU HETIOTHOE JNEMOHCTPHPY | TIOJHOE
TOBOJIKY CTENECHU YMEEeT COOTBETCTBUE €T YaCTUYHOE | COOTBETCTBUE
TEXHOJIOTUYECKH | TIPOBOJUTH OCBOCHHE | CIIEAYIOLIHX COOTBETCTBHUE | CIEIYIOIIUX
X TIPOIIECCOB U JIOBOJIKY YMEHHIA: CIICAYIONMX | YMEHH:
TEXHOJOTMYECKUX MIPOBOIUTH YMEHWUIA: MPOBOHTH
IPOLIECCOB OCBOGHHE U POBOANTH OCBOCHHE U
TOBOJIKY OCBOCHHE U TOBOJIKY
TEXHOJIOTUYECK | JOBOJKY TEXHOJIOTUYECK
WX MPOIECCOB. | TEXHOJOTHYE | UX MPOIECCOB.
JlonmyckaroTess | CKUX CBobosiHO
3HAYUTEIbHBIE | TIPOIIECCOB. oTepupyeT
OLINOKH, Ymenus pUOOPETEHHBI
MIPOSIBIISIETCS OCBOCHBI, HO | MM YMEHHSIMH,
HEJIOCTaTOYHOC | JOMYCKAlOTCs | MPUMEHSET UX B
Th YMEHUI1, IO | HE3HAYHUTENb | CUTYalHUsX
psy HbIE OINUOKH, | MOBBINICHHON
MOKa3aTene, HETOYHOCTH, | CIOXHOCTH.
oOydaromuicss | 3aTpyIHEHUS
UCTIBITHIBACT npu
3HAYUTEIbHBIC | AHATUTUYECK
3aTpyTHEHUS ux
npu oreparmsx,
ONEPUPOBAHUU | TIEPEHOCE
YMEHUSIMU TIPH | YMEHUIT Ha
UX MEpEeHOCe Ha | HOBBIE,
HOBBIC HECTaHAAPTH

CUTyalluH.

bIC CUTYyaIlHuH.
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BJIA/IETh:
Metonamu
MIPOBEICHUS
pabor 1o
OCBOCHUIO U
JIOBOJIKE
TEXHOJIOTHYECKH
X MPOIECCOB

OOyyarommuiicst He
BJAJICET WJIN B
HEJIOCTAaTOYHOMH
CTEIICHU BJIaJIeeT
MeToAaMu
poBeACHUs paboT
110 OCBOCHHIO U
JIOBOJKE
TCXHOJOT'NMYCCKUX
MPOIECCOB

OO0yyarormmiicst
BIIQJICET
METOJIaMuU
MIPOBEICHUS
paboT 1o
OCBOCHHIO U
JTIOBOJIKE
TEXHOJIOTHYECK
WX MPOIIECCOB B
HETIOJTHOM
00BeEME,

JIOITy CKarOTCS
3HAYUTEIIbHBIE
OIINOKH,
MIPOSIBIISICTCS
HEI0CTaTOYHOC
Th BJIQJICHUS
HaBBIKAMH 110
pany
oKa3areJieH,
OOyuarouuiics
HCIIBITHIBACT
3HAYUTEIIbHBIC
3aTpyTHEHUS
npu
IPUMEHCHHUU
HaBBIKOB B
HOBBIX
CUTYAIIMSIX.

OO0yyarormii
CSl YaCTUYHO
BJIaJICeT
MeTOoIaMHU
MIPOBEICHUS
pabort o
OCBOCHUIO U
JIOBOJIKE
TEXHOJIOTHYe
CKUX
MIPOIIECCOB,
HaBbIKU
OCBOCHBI, HO
JIOITYCKaIOTCS
HE3HAYUTEIh
HBIE OLIMOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHATUTUYIECK
ux
orepanusx,
nepeHoce
YMEHHUN Ha
HOBBIE,
HECTaH/IapPTH

bIC CUTyalluH.

OOyyarormmiics
B IIOJTHOM
o0BeMe BIIaJeeT
METOAaMH
MIPOBEICHUS
pabor 1o
OCBOCHHUIO U
JIOBOJIKE
TEXHOJOTHYECK
HX TIPOIIECCOB,
cBOOOJIHO
MPUMEHSET
MOJTy9YCHHBIC
HaBBIKH B
CUTYaIUAX
MMOBBIIICHHOM
CII0KHOCTH.

ITK-4 - CiocoGHOCTB K pa3paboTKe MEPOIIPUATHI 110 IHEPTO

- u pecypcocbepexenuto Ha OITJ]

3HATD:
MeTtoasl
MPOBEACHUS
THUIIOBBIX,
IUIAHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECKO
ro
o0opymoBaHus,
MOHTAaKHBIX,
HaIagOYHBIX U
ITyCKOBBIX paboT

OO6yuarommiics
JIEMOHCTPHUPYET
MOJTHOE OTCYTCTBHE

NI HEAOCTATOYHOC

COOTBETCTBHC

CJIEYIOIINX 3HAHUM:
MCTOABI MPOBCACHUA
TUIIOBBIX, INIAHOBBIX

WUCTIBITAHUHN U
PEMOHTOB
TEXHOJIOTHIECKOTO
o0opymoBaHus,
MOHTa)KHBIX,
HaTaIOYHBIX U
ITyCKOBBIX paboT

OO6yuarommmiics
JE€MOHCTPUPYET
HETIOTHOE
COOTBETCTBHUE
CJIeIYIOIIIUX
3HAHUI: METOIbI
MIPOBEACHUS
TUIIOBBIX,
TIJIAHOBBIX
HUCTIBITAHUH U
PEMOHTOB
TEXHOJIOTMYECK
oro
obopypoBaHus,
MOHTAXHBIX,
HaJaJ04YHbIX U
MTYCKOBBIX
pabor.
Honyckatorcs
3HAUYUTENbHbIE
OIUOKH,
MIPOSIBISIETCS

OO6yuatromuii
cs
JIEMOHCTPHP
yer
YaCTUYHOE
COOTBETCTBU
e
CJEYIOIINX
3HAHUI:
METOJbI
MIPOBEACHUS
THIIOBBIX,
IUTAHOBBIX
HUCIBITAaHUN
1 PEMOHTOB
TEXHOJIOTHYEC
CKOT'O
obopynoBaH
Hsl,
MOHTAaKHBIX,
HaJIagOYHBIX
Y ITyCKOBBIX

OO6yuaromuiicst
JEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHUE
CJIEYIOIINUX
3HAHUIA: METOJIbI
IPOBEIICHUS
TUTIOBBIX,
TUTAHOBBIX
WCTIBITAHUN U
PEMOHTOB
TEXHOJOTHYECKO
ro
o0opyoBaHus,
MOHTaKHBIX,
HAJIAJIOYHBIX U
ITyCKOBBIX
pabor,
CBOOOJTHO
onepupyeT
MIPUOOPETEHHBI
MU 3HAHUSIMHU.
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HEI0CTaTOYHOCT | paboT, HO

b 3HAHUH, 1O JIOITYCKAIOTC

pany A

MOKa3aTese, HE3HAYUTEelb

oOyJaromuicss | HbIe

WCIIBITHIBACT OIINOKH,

3HAYUTEIbHbIE | HETOYHOCTH,

3aTpyIHEHUs 3aTpyIHEHUS

npu npu

ONEPUPOBAHUU | AHATUTUYECK

3HAHUSIMH IIPH | UX

WX MepeHoce Ha | omeparusx.

HOBBIE

CUTYallUH.
yMeThb: OOyyaromumiicst He OOyuarommiics | O0yvaromuii | OOyvaronuiics
ObecrieunBaTh | yMeEeT WIU B JNEMOHCTPHUPYET | csl JEMOHCTPHUPYET
MIpOBE/ICHUE HEI0CTaTOYHOU HETIOJTHOE JEMOHCTPHD | MOJTHOE
TUIIOBBIX, CTETIEHH yMeeT COOTBETCTBUE yeT COOTBETCTBUE
TUTAHOBBIX obecrieunBaTh CIICAYIOLTIX YaCTHYHOE CJICYIOLTIX
UCIBITAHUN U MIpOBEICHUE YMEHHIA: COOTBETCTBU | YMEHUI:
PEMOHTOB TUTIOBBIX, TNIAHOBBIX | 0OECTIEYNBATh e o0ecrieunBaTh
TEXHOJIOTUYECKO | UCTIBITAaHUN U MIPOBEICHUE CIEIyIOIINX | MPOBEACHUE
ro PEMOHTOB THUIIOBBIX, YMEHHUH: THUTIOBBIX,
00Opy/0BaHUsA, | TEXHOJIOTHMYECKOTO TIJIAHOBBIX obecrieunBar | MIAHOBBIX
MOHTa)KHBIX, 00opyI0BaHUs, WCTIBITAHUN U b UCTIBITAHUHN U
HAJaJIOYHbIX U | MOHTQXXHBIX, PEMOHTOB MPOBEJICHUE | PEMOHTOB
MTyCKOBBIX paboT | HaJalOYHBIX U TEXHOJIOTUYECK | TUTIOBBIX, TEXHOJIOTUIECKO

MIyCKOBBIX paboT oro TJTAHOBBIX ro

00OpyIOBaHUs, | UCHBITAHUK | 000OpyIOBaHHMA,

MOHTQ)XHBIX, Y PEMOHTOB | MOHTQXXHBIX,

HAJIQJOYHBIX U | TEXHOJIOTUYE | HAJAIOYHBIX U

ITyCKOBBIX CKOTO YyCKOBBIX

pabor. obopynoBaH | paboT.

Jomyckatorcst us, CBo0OoHO

3HAYUTENbHbIE | MOHTAXHBIX, | OIEpUpPYET

OLINOKH, HAJIaJIOYHBbIX | MPUOOPETEHHBI

MIPOSIBIISIETCS U IIYCKOBBIX | MU YMEHHSIMH,

HEIOCTaTOYHOCT | padorT. NpUMEHSET UX B

b YMEHUH, 110 YMeHus CUTyalHsIX

pamy OCBOCHBI, HO | MTOBBIIICHHON

rokasartesei, JIOMyCKAIOTC | CJIOXKHOCTH.

oOyyvaroruiicst | 1

UCTIBITHIBAET HE3HAYNTEIb

3HAYUTEIbHBIC | HBIC

3aTpyAHEHUS OLINOKH,

pu HETOYHOCTH,

ONEPUPOBAHUU | 3aTPYAHEHUS

YMEHUSMU TIPU | TIPH

UX MEpPeHoce Ha | aHAIUTUYECK

HOBBIE 1704

CUTYaIHH. orepanusx,

nepeHoce
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YMEHHUH Ha
HOBEBIC,
HECTaH/IAPTH
bIC
CUTYAIIUH.
BJIA/IETh: OO6yuarommiics: He O6yuarommiicst | OOy4varoruii | OO0ydaromuiicst
Meronamu BJIQJICET WJIK B BJIAJICET Cs YaCTUYHO | B IIOJIHOM
MPOBEACHUS HEJIOCTaTOYHOMI METOIaMH BIIaJIceT o0beMe BIIaJieeT
TUIIOBBIX, CTCIICHU BJIAJCCT MIPOBEICHUS METOaMH METO/IaMH
IJIAHOBBIX METOJIaMH THUIIOBBIX, MPOBEICHUS | TIPOBEICHUS
HCIIBITAHUN 1 MIPOBEICHUS IJIAHOBBIX THUIIOBBIX, THIIOBBIX,
PEMOHTOB THIIOBBIX, INTAHOBBIX | UCIIBITAHHH U IJIAHOBBIX IIJIAHOBBIX
TEXHOJIOTUYECKO | UCIIBITAHUHN U PEMOHTOB HUCIIBITAaHHUI HUCIBITAaHUHN U
o PEMOHTOB TEXHOJIOTHYECK | M PEMOHTOB | PEMOHTOB
00Opy/IOBaHUsI, | TEXHOJIOTHYECKOTO oro TEXHOJIOTHYEC | TEXHOJOTHYECKO
MOHTa)KHBIX, o0opyI0BaHUA, o0opyI0BaHUs, | CKOTO ro
HaJaJ04YHbIX U MOHTaXHBIX, MOHTaXHBIX, o0opysoBaH | 00OpyIOBaHMS,
ITyCKOBBIX pabOT | HAIAJOUYHBIX U HAJIaJIOYHBIX U | U, MOHTa)KHBIX,
ITyCKOBBIX paboT Ty CKOBBIX MOHTAXHBIX, | HAJIaJO0YHBIX U
pabor B HAIAJOYHBIX | MyCKOBBIX
HEIIOJTHOM U IIyCKOBBIX | pabor,
o0BeME, pabor, CcBOOOIHO
JIOITYCKAIOTCS HaBBIKH PUMCHSICT
3HAYUTENBHBIE | OCBOEHBI, HO | MOJYYEHHBIE
OIHOKH, JIOITYCKAIOTC | HABBIKH B
MIPOSIBIISACTCS Ly CUTYaLUAX
HEJIOCTAaTOYHOCT | HE3HAYUTE/b | ITOBBIIICHHOM
b BIIQJICHUS HBIC CJI0’KHOCTH.
HaBBIKaAMH 110 OIINOKH,
pany HETOYHOCTH,
IOKa3aTeen, 3aTpyAHEHUS
OOyuaromuiics | nmpu
HCITBITBIBACT aHAJIMTHYECK
3HAYMTENbHBIE | MX
3aTpyIHEHUS orepanusx,
pu nepeHoce
MIPUMEHEHUH yMEHHI Ha
HaBBIKOB B HOBEIC,
HOBBIX HECTaH/IapTH
CUTYaIUsX. bIe
CUTYallUH.
[ITkanbl OLEHUBAHUSA pE3yJbTATOB MPOMEKYTOYHOM aTTECTALUUU M UX
OIMHMCaHHUucC:

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3IAMEH.

[IpomexxyTouHas arrectanus oOydaromuxcs B (popme sK3aMeHa TPOBOIUTCS
M0 pe3yJibTaTaM BBITIOJHEHHS BCEX BUIOB y4eOHOUM paldOThI, MPETYyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JaHHOM TUCHMIUIMHE (MOAIYJIIO), TIPU ATOM YUYHUTHIBAOTCS
pe3yJIbTaThl TEKYLIErO0 KOHTPOJISI YCIEBAEMOCTH B TedeHue cemectpa. OreHka
CTEMeHU JOCTHKEHUS OO0YYarONIMMUCS TUIAHUPYEMbBIX PE3yJIbTaTOB OOy4EHUs IO
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JUCLMIUIMHE (MOJYJIO) IPOBOAMTCS IpEroAaBaTesieM, BEIYIIUM 3aHATUS IO
JUCLUIUIMHE (MOIYIII0) METOAOM IKCIIEPTHOM olleHKH. [1o uToram npomMexyTouHON
aTTeCTallMM MO JUCUMIUIMHE (MOIYJI0) BBICTABIISIETCS OLEHKA «OTIUYHOY,
«XOpPOUIOY», «YAOBIETBOPUTEIBHOY» WIH «HEYIOBIETBOPUTEIILHOY.

K  mnpomexyToyHOW — arTrecTalMyd  JOIMYCKAKOTCS  TOJBKO  CTYACHTHI,
BHITIOJIHUBIINE BCE BHABI y4eOHON paboOThI, TPEIYCMOTPEHHBIE paboueit
IpOrpaMMoOil 1O AMCHUIUIMHE «XOJOAWJIBHBIE W TEIUIOHACOCHBIE YCTaHOBKH
(mpolUIM TNPOMEXKYTOUHBIA KOHTPOJIb, BBINOJHWIA BECh 0O0BEM 3aJaHUN Ha
CEMHHAPCKUX 3aHATHUAX, BBICTYIIWIM C JOKJIAJ0OM HA CEMHUHAPCKOM 3aHSTUH)

MIxaJya oneHuBaAHUA Onucanue

BremonHensl Bce BHIBI y4eOHOW paOOThI, MpeayCMOTPEHHBIE
y4eOHbIM MIaHOM. CTYJEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHMM, HaBBIKOB IPUBEIEHHBIM B TaliuIax IOKa3aTeleH,
0 onepupyeT NpPHOOPETEHHBIMU 3HAHMUSAMH, YMEHUSMH, HaBBIKAMH,
THHO IPUMEHSIET MX B CUTYalMsX MOBBIIEHHON cl0XHOCTH. [Ipu 3ToM
MOTYT OBITh JIONMYIIEHbl HE3HAUYUTEJIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS NPH AHATUTHUYECKUX OIEpalusaX, MEepeHoce 3HAHUM U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallNU.

CTyeHT TMOKa3bIBae€T [IOCTATOYHBI ypOBEHb TEOPETUUYECKHX H
MPAKTUYECKUX 3HAHHM, CBOOOJHO OIEPHUPYET KaTeropuaaibHbIM
Xoporio anmapatoM. YMeeT aHaJIM3UpOBaTh NPAKTHUECKHUE CUTYallUud, HO
JOTTYCKaeT HEKOTOphIe MOrpemHOoCTH. OTBET MOCTPOCH JIOTUYHO,
MaTepuai U3j1araeTcsi [paMoTHO.

CTryneHT TOKa3blBa€T 3HAHUE OCHOBHOIO  JIEKIIMOHHOTO U
MPaKTUYECKOro Mmarepuana. B oTBeTe He Bcerma MNPUCYTCTBYET
Y 10BIIETBOPUTEIIHHO

jgoruka wusnoxeHus. CTyIeHT WCHBIThIBACT 3aTpyJHEHUS IpHU

MPUBCACHUHU IMPAKTHUYCCKUX ITPUMCEPOB.

He BbimomHen oauH wiaM  Oojee BHJIOB y4eOHOH pPabOTHI,
MPEIYyCMOTPEHHBIX y4eOHbIM IIaHoM. CTYIEHT JIeMOHCTPHPYET
HETIOJTHOE COOTBETCTBHE 3HAHWUHN, YMEHUI, HABBIKOB ITPHBEICHHBIM B
TabnuIax TMOKa3aTeNe, IOMyCKAloTCS 3HAYUTENbHbIE OIINOKH,
HeynosnersopurensHo . .

MPOSIBIISIETCS.  OTCYTCTBHE 3HAHWA, YMEHHH, HABBIKOB TIO PsIY
MoKa3aTesiei, CTyIeHT UCIIBIThIBAET 3HAUNTENIbHBIC 3aTPYTHEHUS IPU
ONEpPUPOBAHUY 3HAHUSAMHU M YMEHUSMHU TPU HX TEPEHOCE Ha HOBbIE

CUTyalluH.

@DOHIbI OLIEHOYHBIX CPEACTB TMPEJCTABICHB B TPHIOKCHUSIX K padoueit
IporpaMMe.
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7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevyeHne U CIUIIHHbI

a) OCHOBHAS JINTEpPaTypa:

1. Komapoa H.A. XonoawibHble ycTaHOBKH. OCHOBBI INPOEKTHPOBAHUS
[OnexkTpoHHBI pecypc]: yueO. mocobue — OnekTpoH. naH. — Kemeposo:
KemTHUIIII, 2012. — 368 c.

2. IIBetkoB O.b. PacueT ropu3OHTaIBLHOTO KOXYXOTPYOHOTO HCIIapUTENsS
XOJIOIUIILHOM ycTaHOBKH [DnekTponnbslid pecypc] / O.b. LBetkos, FO.A. JlanTes,
[".JI. ITsatakoB. — DnektpoH. gaH. — Cankr-Ilerepoypr: HUY UTMO, 2008. — 31
C.

3. TennoBble 1 KOHCTPYKTUBHBIE PACUEThl XOJOAWIBHBIX MAIIWH, TEIIOBBIX
HacocoB U TepMmoTpaHchopmaropoB. Y. 2. PacyeT pOTOpPHBIX KOMIIPECCOPOB
XOJIOIUIIBHBIX MAIIMH: y4eOHoe ocobue [IIeKTpoHHbIN pecypc]: yued. mocodue /
A.H. Hockog [u n1p.]. — Dnektpon. nan. — Cankrt-Ilerepoypr: HUY UTMO, 2017.
—9%c.

4. IIupse IO.H. Pacuer BO3IYyHIHOrO KOHAEHCATOpPA XOJOJAWIBLHOU
YCTaHOBKU: MeETO/I. yKa3aHusi K CaMOCTOSITEIbHOW padoTe JJii CTYJEHTOB BCEX
crell. (GakyJIbTETOB  XOJOJIWJIbHOM TEXHUKH, KPUOTEHHOW TEXHUKH U
KOHJIUIIMOHUPOBAHUSI BO3yXa OYHOU (DopMbl 0OyueHUs [DIEKTPpOHHBINA pecypc]:
yueb6. nmocooue / FO.H. Ilupsie, K.B. I'yceB. — DOnekrpon. naH. — CaHKT-
[Terepoypr: HUY UTMO, 2010. — 22 c.

5. ®omuueB A.B. Tpancdhopmaiiusi TEIIOTH B KOMIIPECCOPHBIX YCTAaHOBKAX
XOJIOAWIBHON M KpHOTeHHOW TeXHUKH. YacTh 1 [DiekTpoHHBIH pecypc]: yueo.
nocodue — DnekTpoH. 1aH. — MockBa: MI'TY um. H.D. baymana, 2010. — 34 c.

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. JI3uno A.A. TerioBele HAcochl M TEPMOTpaHCHOPMATOPHI: YUeOHO-
METOJUYECKOE TMocoOue [DIeKTpoHHBIN pecypc]: yueb.-meTon. mocodue / A.A.
J3uno, O.C. Manununa. — DnektpoH. gaH. — Cankr-Ilerepoypr: HUY UTMO,
2015.— 68 c.

2. upser FO.H. Pacuetr ropu3oHTaIbHOIO KOXKYXOTPYOHOrO KOHJIEHCATOpa
XOJIOJUIILHON yCTaHOBKU: MeETO/. yKa3aHUsT K CaMOCTOSITENbHOM pabote s
CTYJICHTOB BCeX crell. (paKyIbTeTOB XOJIOAUIbHOU TEXHUKU, KPUOTCHHOU TEXHUKU
U KOHAUIMOHUPOBA-HUS OUYHON (popMbl OOydeHUs [DIEKTPOHHBIN pecypc]: yueo.
nocobue / FO.H. upsieB, K.B. I'yceB, 1.A. ApceHbeB. — DNEKTpPOH. JaH. —
Cankr-IletepOypr: HUY UTMO, 2009. — 30 c.

3. upsieB KO.H. Pacuet ropu3oHTaIBHOTO KOXKYXO-TPYOHOTO KOHEHCATOpa
XOJIOAUIHLHOM YCTAaHOBKH: YUEOHO-METOIMUECKOE ITOCOOHe [ DNEKTPOHHBIN pecypc]
: yae0.-meton. mocobue / FO.H. lupsies, B.B. MurponoB. — D5eKkTpoH. naH. —
Cankr-IletepOypr: HUY UTMO, 2017. — 58 c.

4. KpynenenkoB H.®. DOneKTpoHHBIE  pETyISATOPBl  TEMIIEPATYPbI
(xouTposiepni) ¢upm Danfoss, Eliwell, AKO. Hacrtpoiika mnapameTpoB u
aNropuT™Ma pabOThI XOJOAWIBHOM YCTAaHOBKH [ DJIEKTPOHHBIN pecypc|: yueo.-MeTo/I.
nocobue — DnekTpoH. naH. — Cankr-Ilerepoypr: HUY UTMO, 2014. — 44 c.

5. ITurapes B.E. XonoaunpHble MallvHbl U YCTAHOBKU KOHJAMIMOHUPOBAHMUS

15



BO3ayxa [DnekTpoHHbIM pecypc]: yueb. / B.E. Ilurapes, IL.LE. ApxumoB. —
OnekTpoH. 1aH. — Mocka: YMI] XK/T, 2003. — 424 c.

B) MPOrpaMMHoOe obecneyeHrue U HHTePHeT-pPecypcChl:

[TporpamMmmMHoOe obecrieueHre He PEyCMOTPEHO.

HHTepHET-pecypchl  BKIIOYAIOT  YYCOHO-METOAMYECKHE MaTepuaabl B
AJIEKTPOHHOM BHIe, TpeactaBieHHble Ha caite (http://lib.mami.ru/ebooks/ B
paznene «bubmmoTexay.

[Tone3nsie  ydyeOHO-MeTONMYECKHME U  WH(DOpMAIMOHHBIE  MaTepHabl
MPE/ICTABJICHBI HA caliTax:

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

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

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue TUCHUIIIMHBI

Cneunanu3upoBaHHas ydeOHas nabopatopusi Kadeapsl «IIpomblnieHHas
teriosHepretrka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTaHOBKAMU:

- «Onpenenenne K03PPUIMEHTa TEMIIEPATYPOIIPOBOJHOCTH CTAIH METOJOM
PETYJISIPHOTO PEKUMaY;

- «Onpenenenue ko3pPuirieHTa Termionepeaadn Npu BeIHYKIEHHOM TEYEHUN
XKUIKOCTHU B TpyOe (TpyOa B TpyOE)»;

- «Omnpenenenue kod(p¢uUUEHTa TEIUIONEpeIadyl METOJO0M PETYJISPHOro
pexuma;

- «Onpenenenne Kod3(pPuuueHTa TEMIOOTAAYU NPH IMy3bIPbKOBOM KUIIEHUU
XKUIKOCTHU Ha IIIIHH]IPEY;

- «Onpenenenne kodppuuueHTa TEMIONPOBOAHOCTA TBEPIBIX TEJI METOJIOM
UUJIMHAPUYECKOTO CIIOSD.

Mynbrumenuiinas ayautopus kadenpsl «lIpoMblieHHAs TETTOHEPTETUKA»
Ayn. AB2415, ocHallieHHas OPTTEXHUKON U MYJIbTUMEINA CPeICTBaMU (ITPOEKTOP,
[IK u np.), skcnepumenTanbHast kotenbHass Ha 6aze OAO BTU (Ha ocHoBanuu
JloroBopa o corpyaaudectse) ¢ cuctemoit KUIT u aBromatuku.

0. MeToanyecKue peKOMEeHIAIUN J1JI51 CAMOCTOSITEIbHOU padoThl
CTYJACHTOB

1. Maprommn JILA., CennukoBa O.b., CasenveB HM.JI. Meroanueckue
PEKOMEHJIallMi 110  OpraHu3alli  CaMOCTOSITENIbHOW  pabOThl  CTY/JECHTOB.
Hanpasnenne mnoaroroBku: 13.03.01 «TemmosHepreTnka W TEIIOTEXHUKAY,
npoduiib «TennosHepreTnyeckre yCTaHOBKHU, CUCTEMBI M KOMIUIEKChI». — M.: U3a-
BO MOCKOBCKOI0o mojurexa, - 46 c.

10. MeTtoanueckue PEKOMEHIAIUA IJIA IIPpernoaaBaTeIs
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[IpenonaBanyie AUCUMILIUHBI «XOJOAUIBHBIE U TEIIOHACOCHBIE YCTAHOBKU
UMEET CBOCH IIeNbI0 O3HAKOMHUTH CTYACHTOB C JOCTIDKEHUSMH B 00JIacTd
MPUKIIAIHOW TEIIOPHEPTETUKH, JOOUTHCS YSCHEHUS MMH OCHOBHBIX METOJIOB
MPOEKTUPOBAHUS U pacueTa XOJIOAUIbHBIX U TEIJIOHACOCHBIX YCTAaHOBOK, MOPSAKA
WX TIPUMEHEHUS, IPUBUTH UM MPAKTUUECKUE HABBIKYA MCIOJIb30BAHUS STUX 3HAHUN
K KOHKPETHBIM MPOU3BOJCTBEHHBIM CUTYAIIUSIM.

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

[]envro METOIUYECKUX PEKOMEHAAINH SBIIAECTCS MOBBIIEHUE d(PPEKTUBHOCTH
TEOPETUYECKUX M TMPAKTUYECKUX 3aHATUU BCJEACTBHE OoJiee YETKOM HX
OpraHu3alliyd MPernojaBaTesieM, CO3/IaHUsl LEJEBbIX YCTAHOBOK IO KaXJIOW TeMeE,
CUCTEMATHU3allMM MaTepuaja Mo Kypcy, B3aUMOCBS3M TEeM Kypca, IOJIHOTO
MaTepHaIbHOTO U METOAMYECKOT0 o0ecredeHus: 00pa3oBaTeIbHOTO Mpolecca.

Cpedcmea obecneueHust 0C80eHUsT OUCYUNTIUHDBL

[Ipy w3ydyeHMH IUCHMUIUIMHBI PEKOMEHAYETCS HCIOJIb30BaTh CIICAYIOIIHE
Cpe/aCTBa:

— PEKOMEHIyEMYI0 OCHOBHYIO U JIOTIOJHUTEILHYIO JIUTEPATYPY;

— METOJIMYECKHE YKa3aHUs U TTOCOOuS;

— KOHTPOJIbHBIC 3aJaHus JUIsl 3aKPEIUICHUSI TEOPETUUECKOT0 MaTepuaa;

— BJIEKTPOHHBIE Bepcuu (eJiepaibHbIX 3aKOHOB, YUEOHUKOB U METOJUYECKUX
yKa3aHUM JJisI BBIMIOJIHEHUSI MPAKTUYECKUX PabOT U CaMOCTOSTEIbHOW pPalOOThI
OakaaaBpoOB.

Memoouueckue pekomernoayuu no Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIns MakCMMAaJIbHOTO YCBOEHUS JIUCHUIUIMHBI PEKOMEHIYETCS H3JI0KCHUE
JICKIIMOHHOTO MaTepHalia ¢ DJIEMEHTaMH 00CYKJICHUS.

B kadecTBe METOAMKH TPOBEACHUSA NPAKTHUECKUX 3aHATHH MOXKHO
MPEIJIOKUTD

1. Cemunap — 0OCYXKJIEHHE CYILECTBYIOIIUX TOUEK 3pPEHUS Ha MPOOJIeMy U
MyTH €€ PEIICHUS.

2. Temaruueckue AOKIaAbl, TO3BOJSIONIME BbIpA0ATHIBATh  HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

JIns MakCUMaJIbHOTO YCBOCHHMS JUCHUIUIMHBI PEKOMEHIYETCSl MPOBEICHUE
MHUCHbMEHHOTO OMpoca (TECTUPOBAHME) MAruCTPOB MO MarepuajaM JCKUUM u
npakTudeckux padot. [logdopka BONpocoB [Jisi TECTUPOBAHUS OCYIIECTBIISECTCS Ha
OCHOBE M3YYEHHOI'O TEOPETUYECKOro marepuana. Takod moaxoid MO3BOJISET
MOBBICUTh MOTHBAIMIO 0OaKajJaBpOB TMPU KOHCIEKTUPOBAHUU JIEKIIMOHHOTO
Marepuarna.

JInsi OCBOEGHMSI HABBIKOB IOUCKOBOM M HCCIENOBATEIILCKOU AEATEIBHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO pabOTy WiH pedepar mo BEIOpaHHON (CBOOOIHOM)
TEME.

Jlexyuu IpOBOJATCS B OCHOBHOM ITOCPEACTBOM METO/Ia YCTHOT'O U3JI0KEHUS C
AJIEMEHTaMH MPOOJIEMHOI0 MOX0/1a U OeceIbl.

CemuHnapckue  3aHAmMus MOTYT HMETh pasHble  Qopmbl  (pabora ¢
HCCJIE0BATEIILCKON JTUTEPATYPOM, aHAJIN3 JTAHHBIX HOPMATHUBHOM M CIIPABOYHOM
JUTEpaTyphbl, CIyIIaHWE JOKJIaJ0B W [Ip.), BBIOMpaeMble IMpernojaBaTeieM B
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3aBUCUMOCTH OT UHTEPECOB 0aKaIaBpOB U KOHKPETHON TEMBI.

Camocmosmenvruas paboma 0OakanaBpa BKIIOYaeT B ce0s DIEMEHTHI
pedepupoBaHusl U KOHCIIEKTUPOBAHUS HAYYHO-MCCIIEI0BATEIbCKONW JIUTEPATYPHI,
NOATOTOBKM M HANHMCAHUS HAYYHBIX TEKCTOB, OTPAaOOTKY HABBIKOB YCTHBIX
yOJIMYHBIX BBICTYIUICHUM.

[IpoBepka KauecTBa yCBOCHHS 3HAHUI B TEUEHHE CEMECTPA OCYLIECTBIISIETCS B
yCTHOM ¢opMe, myTeM oOOCYXKIeHHUs MpoOsieM, BBIBOJUMBIX Ha CEMHUHapax H
MMCbMEHHOM, TyTEM BBINIOJHEHHUs OaKaiaBpaMu pa3HbIX M0 (GOpME U COJIEPKAHUIO
paboT ¥ 3aJaHul, CBS3aHHBIX C MPAKTHUYECKHUM OCBOCHHEM COJEpIKaHUS
JUCLUMIUIMHBL.  bakanaBpbl JIEMOHCTPUPYIOT B  XOJI€ IIPOBEPKH yMEHUE
aHAJIM3UPOBATh 3HAYUMOCTH U BBISBIIATH CHEIU(UKY Pa3IMYHBIX MPOOJIEM U TEM B
paMKax HU3ydyaeMOoM AMCIUIUIMHBI U €€ KOMIIOHEHTOB, 3HaHWE Hay4YHOU U y4eOHO-
METOAMYECKON JuTepaTyphl. Tekyias nmpoBepka 3HAHUW W yMeHUN OakanaBpoB
TaK)K€ OCYILECTBIIICTCA Yepe3 MPOBEICHUE PsAAa MPOMEKYTOUHBIX TECTUPOBAHUM.
Hrorosas aTrectanus no AUCLMILUIMHE NPEANOiaraeT YCTHBIN 3a4€T WU 9K3aMEH,
Ha KOTOpBIX IPOBEPSIETCS YCBOCHHE Marepuaia, YCBOEHUE O0a30BbIX MOHSATHI
JUCUUTUINHBI.
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[Iporpamma coctaBieHa B cOOTBEeTCTBUU ¢ DenepanbHbIM rOCY1apCTBEHHBIM
oOpa3oBaTenbHBIM CTaHAAPTOM BBICHIETO 00pa3oBaHMWsI TIO HAMPABICHUIO
noarotoBkn  13.03.01 «TemmosHepreTnka W TEIJIOTEXHUKA» ©  TPOGUITIO
«TemmosHepreTuyecKue yCTaHOBKU, CHCTEMBI U KOMILIEKCHD.

ABTOpBI

[Tpodeccop kadeaps! «IIpombllieHHas TEII0IHEPTETUKAY)
K.T.H., JIOLIEHT O.10. YcanoBa

Homnent kadenpsl «[IpoMbIIuIeHHAS TETIIIOIHEPTETHKA»
K.T.H., JIOLICHT JILA. MaprommH

HporpaMMa O6CY)KI[GH3 Ha 3aCcCAaHnn Ka(bellpbl ((HpOMI)IIHJIeHHaH

temnosHepreTukay. [Iporokon ot 30 aBrycra 2021 r. Ne 1

3aBenyromuii kadenpoit «IIpombliieHHAs TETIOIHEPTETUKA

K.T.H., JIOLICHT JLLA. MaprommH

PykoBoautens OOII E.A. Yyraes

19



13.03.01 «Teni03HEePreTuKa M TEIIOTEXHUKA)

[Tpunoxenue 1
CTpykTypa U cofep:KaHHue QUCHUIINHBI «X0JI0ANJIbHbIE H TENJIOHACOCHbIE YCTAHOBKH 110 HANPABJIEHUIO OJATOTOBKHU

o Bunpr yueOHO#M pabOTHI, BKIIOYast .
= B F Y p ’ Bunsr camocTosTensHOM paboThI Dopmsl
3 o 8 CaMOCTOSITENIFHYIO pabOTy CTYACHTOB, U
Pasnen S Sgs CTYZCHTOB aTTeCTallun
S £ = TPYJIOEMKOCTh B Jacax
o 9 J I1/C JIab CPC KCP K.P. | KII. | PTP | Ped. | K/p €] 3
[IlecToii cemecTp
Tema | Jleknus. BBenenue 6 | 2 4
1 CeMHHapCKOe 3aHITHE 4
Jlekuus. [IpuHUMNBI padoTHI X0JI0AUILHOM
Tema 2
) MAaIINHbI 6 | 2-3 6
CeMHMHapCKOe 3aHsITHE 5
Jexknusi. OCHOBHBIE 3JIEMEHTBI X0JI0ANJIbLHOK
Tema 2 +
3 MAaIIMHBbI 6 4-5 6
CeMHMHapCKOe 3aHsITHE 5
Tema Jeknusi. PadoTa X010 1MJIbHOH MallIMHBI 2
M
4 CeMHHapCKOE 3aHITHE 6 | 6-8 5 10 .
BpI00pOUHBIH IPHEMOYHBINA U TEKYIIUH KOHTPOJIb.
Jlexnus. [IpyHIUNIMAJbHBIE CXEMBI
Tema XO0JIOAWIBHBIX HEHTPOB € X0JI0IUJIbHBIMHI 9 4
M -
5 MAIIHHAMH ¢ BO3IYUIHBIM OXJIAKIEHHEM 6 10 6
KOH/IEHCATOPOB
CeMHHApCKOE 3aHSITHE 5
Jlekuus. TepmoanHaMmuyeckue OCHOBBI
Tema 11- 2
6 TEIUIOBBIX HACOCOB 6 D 6
CeMHHApCKOE 3aHSITHE 5
Jexknus. OTonureabHbIe TENJIOHACOCHBIE
Tema 13- 2 +
7 YCTaHOBKH 6 14 6
CeMHHapCKOe 3aHsTHE 5
Tema Jlekuus. [IpumMeHeHne TEMIOHACOCHBIX 15 >
3 YCTAHOBOK B TEXHOJIOTHYECKUX MpoIeccax 6 13 10
CeMHHAPCKOE 3aHITHE 5
dopma aTTecTanuu 19 €]
Bcero yacoB mo AMCHUIUIMHE B CEIbMOM CEMECTPE 18 36 54
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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 (mpodmiib): «TenmnosHepreTHIeCKHe yCTAHOBKH, CUCTEMBI U KOMILIICKCHI)
dopma 00yyeHus: ouHas

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
o IMCHUITJIMHE

«X0JI0OAWIbHBIE M TENJIOHACOCHDbIE YCTAHOBKHN»

Mocksa
2021



IHacnopt ¢oHIA OLIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

X0JI0AWIbHbIE M TENJIOHACOCHBIE YCTAHOBKH

DI'OC BO 13.03.01 TenjioTexHHKA M TelJIOOHEPreTHKA

KOMIIETEHIIUH Ilepeuenb komnoneHToB | TexHoJsorus ®opma Crenenu ypoBHeil 0CBOEHHUS
NMHIEKC OOPMYJINPOBKA dopmupoBanus OLIEHOYHOTI'0 KOMIIeTeHI M
cpe/icTBA
OIIK-3 | cnocoOeH 1eMOHCTPUPOBATh 3HaTh: OcHOBHBIE MeTOIBI JIeKIHs, 3auer, bazoBblii ypoBeHb: criocoOeH

NPUMCHCHHE OCHOBHBIX CIIOCOOOB OopraHu3aluu CEMUHapCKue BBINIOJIHCHHE (dhopMynupoBaTth 3a/1aHus Ha pa3paboTKy
MOJTy4eHHsL, IPeodpasoBatHus, METPOJIOTHIECKOTO 3aHATHS, pacueTHOI paboThI| MPOEKTHBIX PEUICHNUH, CBI3aHHBIX C
TpaHcmopTa 1 HCMOJIb3OBAHNA obecreuenus 1a00paTopHEIE | 110 OpraHM3aluell METPOJIOTHYECKOTO
TCIJIOTHI B TCIINIOTEXHUYCCKUX

TEXHOJOTHYECKHIX 3aHSTHS, WHIUBUIYAITBHOMY| 00€CIeUeHHS TEXHOJIOTHISCKUX
YCTaHOBKax U CUCTEMax

MIPOLIECCOB pelieHue 3aJIaHUIO0 MPOILIECCOB MPH UCIIOIb30BAHUH

yMeTh: OPTaHU30BBIBATh | CHTYAI[MOHHBIX THUTIOBBIX METOJOB KOHTPOJISI PEKIMOB

METPOJIOTHYECKOe 3ajad, paboThl TEXHOJIOTHUECKOTO

obecrieyeHne CPC 000pyI0BaHUSI.

TEXHOJOTHYECKHUX [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 000py10BaHMS € UX
MOCJIEIYOIMM aHAIIM30M




[K-3

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

3HATH: MeTOoabl OCBOEHUA

H JOBOJKH
TEXHOJIOTHYSCKUX
MPOIECCOB

YMeTb: IIPOBOJUTH
OCBOEHHUE U JIOBOJIKY
TEXHOJIOTHYSCKUX
MPOIECCOB

BJajaeTh: Metonamu
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 JOBOJIKE
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
IPOTPaMMHOTO 00ECTICUeHHS IS
pacyeTa mapaMeTpoB U BbIOOpa
CepHUitHOTO M pa3pabOTKHU 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, HaJIQ[IOYHBIX 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 CUTYaLUsAX C UX
MOCJIEIYIOIUM aHATH30M




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0AUMbIE [IJIS
OlleHKHU 3HAHM, yMEeHUI1, HABBIKOB M (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKkTepu3yIuX 3Tanbl (JOPMUPOBAHNSA KOMIIETEHIUIl B Ipolecce
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 moabop oOOpyJAOBaHUSI CUCTEMBI MOJOTPEBa IMOAMUTHIBAIOIICH
BOJIbI JUIsl YCTAHOBKH 3aMKHYTOTO BOJI000€CTICUCHUS TPEATIPUSITHIA.

5. Pacuer BO3IylIHOTO KOHJIEHCATOPA XOJIOUIBHON YCTaHOBKH.

6. PacueT ropu3oHTaIBLHOTO KOXKYXOTPYOHOTrO KOHAEHCATOpa XOJOAMIHHOM
YCTaHOBKH.

7. Pacder ropH30HTAJIBHOIO KOXKYXOTpYOHOIrO HCHIAPUTENS XOJOJWIBHON
YCTaHOBKH.

8. Pacuer THY nns cucteMsl oTONIEHUS.

9. PacueT BO3IyITHOTO XOJOAWIBHUKA.



[Tpunoxenue 4

Bomnpocsl k 3xk3aMeny

1. Poip XONOOWIBHBIX M  TEIUIOHACOCHBIX YCTaHOBOK B  padore
TEIUIO3HEPTETUYECKOTO KoMmILIekca PO.

2. Kimaccudukanust X0JIOAMIBHBIX U TETUIOHACOCHBIX YCTAaHOBOK.

3. [IpunIunEl pabOTHl XOJIOIUILHOW MAIIIUHEI.

4. OCHOBHbIE MTOHSATHS, CBA3aHHBIE C PAOOTOM XOJIOUIHHON MAITUHBI.

5. Cxema KOMIPECCUOHHOTO IUKJIA OXJIaXKICHUS.

6. TeopeTnyecKuii LIUKJI OXJIaXKICHUS.

7. PeanbHBIN 1IUKII OXJIAKICHUS.

8. OueHka 3ppeKTUBHOCTH LIUKIIA OXJIAXKICHUSI.

9. OCHOBHBIE 3JIEMEHTHI XOJIOIWJIBHOW MAIIUHBI

10. Kommpeccop, ero KOHCTPYKIMS U MECTO B XOJIOJUILHON YCTAHOBKE.

11. KoMmpeccopsl MOPIIHEBEIE.

12. PoTaiimoHHBIE KOMIIPECCOPHI BpalllCHUS.

13. Crimpanshbiit kommpeccop SCROLL.

14. BUHTOBBIE KOMIIPECCOPHI.

15. KongeHncaTop, €ro KOHCTPYKIMS U MECTO B XOJIOJAWIBHON YCTaHOBKE.

16. KonznencaTopsl ¢ BO3IyIIHBIM OXJIAXKICHUEM.

17. KonneHcaTopbl ¢ BOASHBIM OXJIAKICHHEM.

18. Ucnapurenb, €ro KOHCTPYKIHS U MECTO B XOJOAWIBHON YCTAHOBKE.

19. BeHTHAATOp, €r0 KOHCTPYKLHS U MECTO B XOJOANIBHON YCTAHOBKE.

20. PerynsiTop noTOKa, €ro KOHCTPYKIIMS U MECTO B XOJIOJIUIILHOM YCTAHOBKE.

21. PaboTta x0JI0AMILHON MaITUHBI.

22. PaboTa x0JI0uIpHON MAaIlIMHBI B PEKHUME TETUIOBOTO Hacoca.

23. PaboTa X0n0AWJIbHOW MAIIUHBI TPU HU3KOW TeMmmepaType OKpY>Karolero
BO3/yXa.

24. IlpuHUMOMATBHBIE CXEMBbl XOJIOAUIBHBIX LEHTPOB C XOJOAWIHHBIMHU
MAIlIMHAMH C BO3AYIIHBIM OXJIAKICHUEM KOHJIEHCATOPOB.

25. OJOHOKOHTYypHas TPHUHIMIMWAJIBHAS CXE€Ma XOJOAWJIBHOTO IIEHTpa C
MOHOOJIOUYHBIMU XOJIOAUIBHBIMU MalllMHAMU HaPY>KHOU YCTAHOBKH.

26. OOHOKOHTYpHas TPHUHIMIMWAJIBHAS CXE€Ma XOJOAWJIBHOTO IIEHTpa C
XOJIOJWIBHBIMA ~ MAalllMHAMU  BHYTPEHHEH  yCTAHOBKM W BBIHOCHBIMH
KOHJICHCATOPHBIMU OJIOKaMH.

27. OOHOKOHTYpHasl TPUHIIMIHUAIBHAS CXE€Ma XOJOAWJIBHOTO IIEHTpa C
MOHOOJIOUYHBIMU XOJIOIUILHBIMU MAIIMHAMKA BHYTPEHHEH YCTAaHOBKH.

28. JIByXKOHTypHas NpPUHIUIIHAIBHAS CXEMa XOJIOJUIBHOTO IIEHTpa C
MOHOOJIOUYHBIMU XOJIOIUILHBIMU MAIlIMHAMH HAPYKHOU YCTaHOBKHU.

29. TepMOaMHAMHYECKHE OCHOBBI TEMJIOBBIX HACOCOB.

30. HcTopusi co3aaHus TEMIOBBIX HACOCOB.

32. O6nactu npumenenus: THY.

33. TepmoanHaMUYECKUI LIUKJI TEILUIOBOTO Hacoca.

34. Knaccudukariys TerIOBbIX HACOCOB.

35. KoMIpecCuOHHBIE TETIOBBIE HACOCHI.



36. Teroncnob3yronye TEIIOBbIE HACOCHI.

37. Uctounuku temwtotsl THY.

38. OTonuTeNbHbIE TEMIOHACOCHBIE YCTAHOBKHU.

39. OTonuTeNbHbBIE TEMIOHACOCHBIE YCTAHOBKHU.

40. YcnoBusi 3KOHOMHUYHOCTY IPUMEHEHUS TETUIOBBIX HACOCOB.

41. Pacuer u nooop 000py10BaHUs TEMIIOHACOCHBIX YCTAHOBOK.

42. IIpuMeHeHre TEIIOHACOCHBIX YCTAHOBOK B TEXHOJIOTMYECKUX MPOLECCaX.

43. llepcriekTUBHBIE O0JACTH NPHUMEHEHUS TEIUIOHACOCHBIX YCTAHOBOK B
IIPOMBIIUICHHOCTH.

44. Oco0eHHOCTH TEXHOJIOTUYECKUX PEXUMOB IporeccoB B THY.

45. TennoHacoCHbIE CYIINIbHBIE YCTaHOBKHU.

46. KoHIuIImoHMpOBaHKUE BO3/1yXa U TEILUIOBBIE HACOCHI.

477. OcHOBHBIE MIPOLIECCH] ¥ IPUHIUI PaOOTHI 000PYAOBAHUS TEIJIOHACOCHBIX
YCTaHOBOK.

48. MeTtoauku pacyera MalluH M alapaTroB TEINIOHACOCHBIX YCTAaHOBOK IpHU
3aJIaHHBIX [TapaMeTpax U TEIJIOBBIX Harpy3Kax.

49. OcHOBHBIE TIOHSATHSI O TEOPETHUYECKUX U  JEHCTBHUTEIbHBIX
TEPMOJIMHAMHYECKUX HUKIAX PabOThl TEINIOHACOCHBIX YCTAaHOBOK.

50. MeToabl MPOECKTUPOBAHUA CUCTEM C HMCIIOJIB30BAHMEM TEIUIOHACOCHBIX
YCTaHOBOK.



[Tpunoxenue 5
Ipumepsl 32124 11l NPAKTHYECKUX 3AHATUHI

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

[Ipu pabote cuctembl OTOIIICHUS NPU Hapy)HOU Temmneparype Huxke +8°C,
3HaUEHHUE YKCJIa YacoB Makcumyma paBHO 2320 (paccuuTaHO B Iporpamme
MO/I2H), npu »stom kodddumment 3arpy3ku paseH 0,264. Omnpenensem
TpeOyeMyI0 MOIITHOCTh TEIJIOBBIX HACOCOB 10 (hopmyJie:

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

st Toro, 4roObl MpUHATH HaubOosnee 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
pacueToB: 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 31eKTpruiecKkoil 3Hepruu onpeaesaem 1no Gopmye
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. KII[] nukia KapHo B aToM nuana3one temmneparyp pasen 0,48. KITJ]
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/otnaBaemast: 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 cpeast: f=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 KOHJIEHCAIMHU #, MO TaOJUIaM TEPMOJIUHAMUYECKHUX
CBOMCTB WJIM MO p,h-TuarpaMMe ONpPEAEIIIOTCS apaMeTpbl B TOUKE 3 — SHTAJIbIUsA
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 H300aphbl py, 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 3hPEeKTUBHOCTH TEIIOBOTO 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
[TapameTp Ex. 3HaueHHE
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 MOIHOCTh TEIJIOHACOCHON YCTaHOBKH, padoTaroien
o peabHOMY MHKIy 0e3 mepeoxiamutens Ha ¢peone RI12B1, 3amaBasich
MUHUMAJIBLHON pPa3HOCTHIO TeMIEepaTyp B KOHJIEHCAaTOpe, €CJIM TemIepaTypa
BEPXHEro UCTOYHUKA paBHA 60°C, 3eKTpOMEXaHUUECKUH K.IL.J. KOMIIpeccopa 7
»w=0,92, cTeneHp MOBBIMIEHUS AABJIEHUA 5, MOLIHOCTh HAa MPHUBOJ KOMIIpeccopa
12kBrT.

3agaya 6. MOIIHOCTh TEIJIOBOTO Hacoca, pabOTaroUIero Mo HAealbHOMY
nmukiry Ha ¢peorne R12B1 paBma 15xBT Ha TemmeparypHom ypoBHe +65 °C.
Heobxoammo ompenenuth MOIIHOCTH Ha TMPHUBOJ KOMIpPECCcOpa, €CIH CTEMeHb
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 uctoynuka 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 HCTOYHUKA 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 noBblilieHUs AaBiaeHus 3,5. OnpenenuTs MOITHOCTD
TEIJTIOBOT'O HAacoca, paboTaroIIero Mo uacaJbHOMY UKy Ha ¢ppeore R13B1.

3amauya 11. Temneparypa HUAKHEro UCTOYHUKA cocTaBiigeT 10°C, MOLIHOCTh
ucnaputens 10kBT, creneHb MOBBIMIEHUS AaBJICHUSA 5,5, 3JIEKTPOMEXaHUYECKHI
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 10xkBt, crenens nobiieHust aasiaeHus 4,0. OnpenennuTs MOUTHOCTh
TEIJIOBOT'0 Hacoca, paboTaroIIero no uaeaibHOMy UKy Ha ¢ppeoHe R12.



[Tpunoxenue 6
Bomnpocsl 1J151 CaMOCTOATEIHLHOTO U3YYEeHUS

1. TenynonacoCHbIE YCTaHOBKM HOBOTO IMOKOJIEHWS M HMX HCHOJIb30BAaHUE B
Ka4eCTBE BBICOKOA(P(HEKTUBHON HHEprocoOeperaromneii u SKOJOTMYECKH YHCTOU
AHEPrOTEXHOJIOTUHU JIJISl TOPSUETO BOAOCHAOKECHUSI.

2. HUcnonws3zoBanue TtermoHacocHbix yctaHoBoK (THY) nns sHepreTuku,
MPOMBILIEHHOCTH U nipeanpustuil KKX.

3. IlpunnunuansHas cxema paborsl 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 TEIUIOIHEPTETUYECKUX YCTAaHOBOK.
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