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1.  Heawn, 3an0aum 1 IUIaHUPYeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

K OCHOBHBIM IL€JIIM OCBOCHMS IUCHMILIMHBI «lICronbp30BaHnEe HU3KOMOTEHLUAIBHBIX
UCTOYHUKOB TEIUIOTh» CIEIyeT OTHECTH:

— (¢opmupoBaHHWE 3HAaHMA O COBPEMEHHBIX NpPUHIUIAX, METOJaX U CpEACTBaX
UCTIOJIb30BAaHUS HU3KOMIOTEHIIUALHBIX HCTOYHUKOB TETJIOTHI B CUCTEMaX YHEPTOCHA0KEHUS;

— M3y4YeHHE CHOCOOOB  MOBBIIIEHUS HPPEKTUBHOCTH  METOJOB  HCIOJIb30BAHUS
HU3KOIOTEHIMAIbHBIX HICTOUHUKOB TEIUIOTHl B CUCTEMAX YHEPrOCHAOKEHMs, BEIPAOOTKA HABBIKOB Y
CTYZACHTOB CaMOCTOSITEIbHO ()OPMYJHMPOBATH M PEIIaTh 3a7aydl ONpPEICNCHHS HUX TEXHHUYECKHX
apaMeTpPoOB B COCTABE SHEPTETHUECKUX CUCTEM M KOMIUIEKCOB.

— TOArOTOBKAa CTYJIEHTOB K JESITEIbHOCTHM B COOTBETCTBUM C KBAJTU(PHUKALMOHHON
XapaKTepUCTUKON MarkucTpa Mo HalpaBJIEHHUIO, B TOM 4uCiie POPMHUPOBAHUE YMEHUH 110 BBISIBICHUIO
HEOOXOJIMMBIX YCOBEPIICHCTBOBAaHMI M pa3padOTKe HOBBIX, Oojee APPEKTUBHBIX METOH0B
UCTIOJIb30BaHUS HU3KOMOTEHIIUAIBHBIX HCTOYHUKOB TETIJIOTHI B CUCTEMAX 3HEProCHAOKEHHS TPU UX
IPOEKTUPOBAHUU U IKCIUTyaTallly.

K oOCHOBHBIM 3ajauaM OCBOEHHUS IUCHMIUIMHBI «VIcrosb30BaHME HM3KONOTEHIUAIBHBIX
HCTOYHUKOB TEIUIOTHD) CIEIYeT OTHECTH:

— BbIpa0OTaTh HAaBBIKM y CTYACGHTOB CaMOCTOSTEIbHO (OPMYJIHPOBATH  3aJauu
UCIIOJIb30BaHUS HU3KOIIOTEHIIUAIbHBIX HCTOYHUKOB TETJIOTHI;

— HAay4YUTh MBICIUTh CUCTEMHO Ha MPUMEpPax MOBBIMICHUS YPPEKTUBHOCTH MCIIOIb30BAHUS
HU3KOTIOTCHIIMAIBHBIX WCTOYHHMKOB TEIUIOTHI NPU peaju3allii TEXHOJIOTUYECKUX IPOIECCOB
HOJIyYEeHHUs SHEPTUH;

— Hay4YuTh aHAJIM3UPOBATh CYIIECTBYIOLIME METO/AbI UCIOIb30BaHUS HU3KOMOTEHLIUAIbHBIX
HCTOYHHKOB TEIUIOTHI, pa3padarbiBaTh M BHEAPATH HEOOXOAWMBIC M3MEHEHHS B MX METOIUKE C
MO3UIMI MOBbIIIEHUS Y3PPEKTUBHOCTH;

— JaTh MH(OPMAIMIO O HOBBIX HANpaBJIEHUSX B COBEPILIEHCTBOBAHUM JAHHBIX METOJIOB B
OTEYECTBEHHOM M 3apyOeXHOH IpaKTHKe, pa3BUBaThb CHOCOOHOCTH OOBEKTHBHO OLIEHUBATh
PEUMYIIECTBA U HEJOCTATKH METO/I0B HCITOJIb30BAaHHSI HU3KOITOTEHIIHATBHBIX HCTOYHHKOB TETIIIOTHI
B CHCTEMax YHEProCHA0KEHUs, KaK OTEUECTBEHHBIX, TaK U 3apyO0eKHBIX;

— HAy4YHUTh aHAJIU3UPOBATh MapaMeTpbl TEXHUYECKUX CUCTEM C TOUKH 3PEHMS MEPOIPHUITUI
[0 HCIOJIb30BAaHUIO HU3KONOTEHIMAJIbHBIX HMCTOYHUKOB TEIUIOTHI, IPOU3BOJAUTH  IOUCK
ONITUMHU3AIIMOHHOTO PEIICHHUS C TOMOIIBIO BCEBO3MOXKHBIX METOIOB.

B pesynbpTare ocBoeHMs1 00pa30BaTEIbHOM TPOrpaMMbl 00yUAIOIIUICS JOJIKEH:

— 3HaTh OCHOBHBIE METO/bl MOJIEPHHU3AIMM TEXHOJIOTHYECKOro 00OpYIOBAHUS; METOJIBI
NPOBEIEHUS TEXHUUYECKHX PAacueTOB MO MPOEKTaM;

— y™MeTh (OpPMYJIHPOBATh 3aJaHUs Ha pa3pabOTKy MPOEKTHBIX PEIICHHH, CBS3aHHBIX C
MOJIEpHU3AIIUEH TEXHOJIOTHYECKOTO 000pyIOBaHUS U CHCTEM; IPOBOAUTH TEXHHUECKUE PACUETHI T10
IOPOEKTaM; BBINOJIHATh TEXHUKO-3KOHOMHUYECKMH H  (DYHKIIMOHAJIBHO-CTOMMOCTHON — aHallu3
3 PEKTUBHOCTH MPOEKTHBIX PEIIEHUH; UCII0IB30BaTh MPHUKIAIHOE POrpaMMHOE o0ecTieyeHne s
pacdera mapaMeTpoB M BBHIOOpa CEPUHHOTrO, M Pa3pabOTKH HOBOTO TEIUIOIHEPreTHYECKOTO,
TETIOTEXHUYECKOTO U TEIUIOTEXHOJIOTHYECKOT0 000PYAOBaHNUS;

— BJAJeTh METOJaMM YIIyYLIeHHs SKCIUTyaTallMOHHBIX XapaKTEPUCTUK 3SHEPreTUYEeCKOro
00OpYyJIOBaHUS M CHCTEM, MOBBIMIEHUIO HKOJIOTUYECKON O0e30MacHOCTH, 3KOHOMHHU PECYPCOB;
METOJaMU pa3paboTku HOBOTO TEIUIOIHEPTEeTHYECKOTO, TETUIOTEXHHYECKOTO "
TETIOTEXHOJIOTUYECKOTO 000PYIOBAHUS U CHCTEM.

OOyuenue no aucuuminee «Vcnonap3oBaHne HU3KONOTEHIIMAIbHBIX UCTOYHUKOB TETIJIOTHI»
HarpaBJIeHO Ha (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIOUINX KOMITETEHIIUMA:

Ko u HauMeHOBaHue KOMIIETeHI U NuaukaTopsl 10CTHKEHHSI KOMIIETeHIMHT
IIK-1 NIIK-1.1. Mcions3yeT HOpMaTUBHO-
CrniocoOHOCTB K pa3paboTKe KOHIENIUH 1 TEXHUUYECKYIO JOKYMEHTAILNIO IIpU
MIPOBEJICHUIO TETNIOTEXHUYECKUX PACUETOB BBITIOJTHEHUH OT/IETBHBIX Pa3JIeloB IPOEKTOB.

00BbeKkToB npodeccronanbHol aesrensbHocTu. | UIIK-1.2. IIpoBoauT BbIOOp HaMITyUIINX
CXEM TEIJIOTEXHUYECKUX CUCTEM U
KOHCTPYKIMH TEIJIOTEXHUYECKUX annapaToB




IIPU BBIMIOJIHEHUH OTAENBHBIX Pa3/ieioB
MIPOEKTOB.

NIIK-1.3. YyacTByeT B IpOBEACHUH
aBTOPCKOT'0 Haa30pa MPH MPOBEJCHUN PAOOT
IO BBITIOJIHEHUIO ITPOEKTA.

UTIK-1.4. IIpumeHsIeT TUTIOBBIX U HOBBIX
MIPOEKTHBIX PEIICHUN JJIs1 COOIOACHNUS
TpeOOBaHUI SHEPreTHUECKON

3¢ (PEKTUBHOCTH 31aHUIA, CTPOCHUIH,
COOPYKEHHH.

2. MecTo JTUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

I[I/ICI_[I/IHJII/IHa «Hcnonp3oBanne HHU3KOIIOTCHIHUAJIBHBIX MCTOYHHUKOB TCIIJIOTBI» OTHOCHUTCA K
YHCITy IeKTUBHBIX AUCIUIUINHBI «biok 1. Jlucuuniuaer (MO )».

«Vcronp30BaHne HU3KOMOTEHIMAIBHBIX ICTOYHUKOB TEIUIOTHD) B3aUMOCBSI3aHA JIOTHYECKU
U COJEPKATENIbHO-METOAMUECKHU CO CIAEAYIOLUIMMU TUCHUIUIMHAMU U npakTukamu OOIl:

- HpOCKTI/IpOBaHI/Ie H OKCILTyaTaus CUCTEM OTOINICHUSA U BEHTUJIAIIUU,

— CoBpeMeHHbIe IPOOIeMbI TEIIOAHEPTeTUKH, TEINIOTEXHUKH U TETIJIOTEXHOJIOTHIA;

— [IpoekTrpoBaHKe U HKCILTyaTAUs TEINIOIHEPTETUIECKUX YCTAHOBOK;

- HpOeKTI/IpOBaHI/Ie H OKCILTyaTauus UCTOYHHUKOB U CUCTEM TCHJIOCH8.6)KCHI/I$I;

—IIpobnembl 3Hepro- u pecypcocOepexeHHs] B TEIIOIHEPreTHKE, TEIUIOTEXHUKE W
TETIOTEXHOJIOTUH.

3. CtpykTypa U coaepkaHue TUCUMUILIMHBI

OOmiast TPyAOEMKOCTh JUCIHILIMHBI COCTABISIET MO OYHOW (opme oOydeHUs 4 3aueTHBIC
enuauib (144 qacoB), mo 3aouHoit popme oOyueHwus 4 3aueTHbIe enuHUIBI (144 gacos).

3.1 Buabl y4eOHO# padoThbI U TPYA0EMKOCTH
(o dhopmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHust

Ne Bit vaebHoii paGoTLi KoauuecrBo | CemecTpbl
n/n ry P 4acoB 2
1 | AyauTtopHbie 3aHATHS 36 36
B ToM uucae:
1.1 | Jlexkuun 18 18
1.2 | CemuHapcKue/mpakTUUYECKUE 3aHITHS 18 18
1.3 | JJaboparopHble 3aHATUS - -
2 | CamocTosiTeqbHas1 padoTa 108 108
3 | IIpoMe:kyTOo4Hasi aTTECTALUSA
3auet/nud.3auer/7K3amMeH IK3aMeH HK3aMeH
Hroro 144 144




3.2 TemaTuyeckuii JIAH U3y4YeHHU S JUCHUIINHBI
(mo ¢popmam oOyyeHus)

3.2.1. Ounas popma oOydeHUs
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1 Tema 1. Beenenue. 24 3 3 - - 18
2 Tema 2. TexHOIOTHUECKUE CXEMEI 24 3 3 - - 18

HCITIOJIB30BaHUA HI/I3KOHOT€HIII/IEIJII)HOI>'I
TCIIJIOTHI TCIIJIOBBIMH HACOCAMMU, OIIBIT
HX SKCILTyaTallu.

3 Tema 3. Peanmusarus 24 3 3 - - 18
9HEprocOeperarnux TEXHOIOTHI Ha
OCHOBE TEIUIOBBIX HACOCOB.
[TepcrieKTHBHBIC HATIPABIICHUS X

HCIOJIb30BaHUSI.

4 Tewma 4. [Ipoextst THY 24 3 3 - - 18

5 Tema 5. DxOHOMUKA HUCIIOJIB30BAHUS 24 3 3 - - 18
HU3KONOTEHIIMAIbHOMN TEIJIOTHI.

6 Tema 6. [loTeHnuan pa3BUTHS pbIHKA 24 3 3 - - 18

TCIIJIOBBIX HACOCOB.

HUroro | 144 18 18 - - 108

3.3 Conpep:xkanue TUCUMILIMHBI

Tema 1. BBenenmne.

MamuHbl ¥ CUCTEMBl HHU3KOMOTEHIHAIbHON SHepreTukd. OCHOBHbIE MPUHLUIIBI
WCIIOJIb30BaHUsl HETPAJULMOHHBIX HCTOYHUKOB TEIUIOBBIX PECYpPCOB Uil IOJIyYEHHS XOJIOAA,
TEIUIOTBI M 3JeKTpodHepruu. IlapokommpeccopHble TemioBble Hacochl. Pe3opOnuoHHO-
KOMIIPECCOPHBIE TEMJIOBblE HAcOChl. AOCOPOIMOHHBIE TMOBBIIAOIINE TEPMOTPAHC(HOPMATOPHI.
AOCOpOLIMOHHBIE TMOHIKAIOLIME TeIIoBble TpaHcdopmaropsl. Poccuiickue abGcopOLMOHHBIE
OpOMUCTOIUTHEBbBIE XOJIOAWIbHBIE MALTMHBI U TETJIOBBIE HACOCHI HOBOT'O MOKOJICHMSL.

Tema 2. TexHosiorH4eckHe cxemMbl HCIOJb30BAHMS HHM3KONMOTEHIHMAJbHOH TEIJIOTHI
TeNJOBbIMU HACOCAMH, ONBIT UX IKCILIyaTaAllMHU.

PanonanbHple TEXHOJOTMUYECKHE CXEMbl TEIUIOCHAOKEHHUS C pPa3IMYHbIMM THUIAMHU
TEIJIOBBIX HAacOCOB. CXeMbl MOJOTrpeBa MOAMUTOYHOM ceTeBoM BoAbl HA TOL[. CxeMbl momorpena
CEeTeBOI BOJIBI JUIsI KOMMYHAJIBHOT'O TEIUIOCHA0XKEHUS C UCIIOJIb30BAaHUEM TeIlIa 0OpaTHOM ceTeBOi
BO/IbI. CXeMa HMCII0NIb30BaHMsl yTUIIM3ALMHY TETJIa 0XJIaK 1aoleil BObl TEXHOJIOTUUECKUX Mede s
NPOMBIIIJICHHOTO TeIUIo CHaOkeHUs. CXeMbl HCIOJIb30BAaHUS YTHIM3AIMM TeIla  BOJBI,
oxJyaxaaroniei kouaeHcatopsl Typoun Ha TOI[ u TOC. Cxema neHTpaIn30BaHHOTO UCIIOH30BAHUS
teruiocHabkenust ¢ TH na KOC u LITII. Cxema ncnonb30BaHUs SHEPreTUUYECKUX PECYPCOB 30HBI
koJbiieBoi aBTosioporu (MKAJI) nist oGorpeBa 10pOKHOTO MOJIOTHA U TEIIIOCHA0KEHHU S )KIJIATITHO—
KOMMYHAJIBHBIX 00bekToB. (CXema OpraHu3alud TEIUIOCHAOKEHUs TOPOJCKOT0 KBapTaja C




UCIIOJIb30BAHUEM  HU3KONOTEHIMAIBHOIO TeIla peuyHodl Boabl. (Cxema MCHOJIb30BaHUS
TEIUIOHACOCHBIX CHCTEM ISl YMEHBIIECHHs TEILUIOBOrO 3arpsA3HeHMs npyaos—oxinaaurenc ADC.
TennoHacocHas yCTaHOBKA I OTOILIEHUS >KWIOrO JoMa. TeruioHacocHast yCTaHOBKA yTUIIN3ALMU
TEIUIa KAaHAJIM3aLUOHHBIX CTOKOB.

Tema 3. Peanuszanusi 3Heprocéeperaommux TeXHOJIOTHH HA 0CHOBE TEIJIOBBIX HACOCOB.
ITepcnexkTHBHBIC HANIPABJICHUS UX HCIIOJIb30BAHUS.

Hosble Texnosoruu. TexHomornyeckas cxema yTHWIM3alUM HU3KOIIOTEHIMAJIbHOIO TeIlla
HIaXTHBIX BOXA. lcmonp3oBaHue Temula 3arpsA3HEHHBIX CTOKOB. TexXHOIOrus yTHIM3auuu
HU3KONOTCHIIMAJIIBHOIO TEIlIa 3arps3HEHHBIX IIAXTHBIX BOJ. YTWIM3alUs TEIUIA IIAXTHBIX BOJ C
UCMOJIb30BAHUEM  CIUPATIBHBIX TEIUIOOOMEHHUKOB. YTWIM3alMs TeIla INAXTHBIX BOJX C
UCIIOJIb30BAHUEM TOHKOCIOMHBIX OTCTOMHHUKOB. TE€XHOIOIMs YTUIM3alHUHA HHU3KOIOTEHIUAIBHOTO
TEIUIa 3arPsI3HEHHBIX X030BITOBBIX CTOKOB C UCIOJIb30BAHUEM TEIUIOBBIX HACOCOB

Tema 4. IIpoexTsl THY.

Mogenp 1 aIrOpUT™ ONTHMU3ALNHN SKOJIOT0—3HEPreTHYECKUX [IapaMeTPOB TEIIOCHA0KEHUS
YTOJIBHOM IIAXTHI ¢ yTWIA3AUUEN HU3KOIOTEHIUAIBHOTO TEIUIA TEIJIOBBIMU HACOCAMHU. TeXHOIO0rus
YTUIM3ALMKA HU3KONOTEHIMAJIBHOIO Tella 00OPOTHON BOJBI KOMIIPECCOPHOW CTaHIMU Ha IIAXTe.
ABTOMaTH3UPOBAHHAs CUCTEMA YNPABJICHUS TEIUIOBBIM PEXUMOM IIPOLEcCa OUUCTKH XO30bITOBBIX
cTokoB B ycraHoBKax TABC-15 ¢ nmpumeHeHHeM TEIUIOBBIX HACOCOB. TEXHOIOIMUECKNN KOMILUIEKC
YTWIN3ALUKA HU3KOMOTEHIIMAIBHOTO TEIJIa MIAXTHOW BOAbI. ONBITHO-TIPOMBIIIJIEHHAS TEXHOJIOTHS
YTWIN3ALUKA HU3KOMOTEHIIMAIIBHOTO TeIIa. TeXHOIOTNs yTHIN3alui HU3KOIIOTEHIMAJIBHOTO TEIlIa
3arps3HEHHBIX XO3SHCTBEHHO—OBITOBBIX CTOKOB JJISi OTOIUIGHHSI W TOPSYEro BOJOCHAOKEHUS
PHC-3.

Tema 5. JxoHOMHMKA MCIIOIb30BAHUSI HU3KONOTEHMAJIBbHOM TENJIOTHI.

OmnpeneneHne SKOHOMHM DHEPrMM IIPU HCIOJIb30BAaHUM TEIUIOBBIX HacocoB. OrleHka
3pPEKTUBHOCTH  HCIOIB30BAaHHUA  TEIUIOBBIX  HACOCOB. OJHepreruueckas 3(P(EeKTUBHOCTh
IIaPOKOMIIPDECCUOHHBIX ~ TEIJIOBBIX HACOCOB. Meronuka pacdera TEXHUKO—IKOHOMUYECKOU
apdexTuBHOCTH ncnoib3oBanuss THT B chepe KKX.

Tema 6. IloTeHuMAaa pa3BUTHS PbIHKA TEIJIOBBIX HACOCOB.

Knaccudukanus TemnIoBeIX HAcoCOB Al 00OrpeBa KWIbIX M HEXHWIbIX MOMEHICHHUH.
MupoBO# pHIHOK TEIUIOBBIX HACOCOB Il 000TpeBa KMUIIBIX U HEXKUIIBIX ToMeIeH!H. O0beM U TEMITbI
IPUPOCTa pBhIHKA TEIUIOBBIX HACOCOB AJI 000TrpeBa KWIBIX M HEXWIBIX MoMenieHui B Poccun.
AHanu3 TpOMU3BOJACTBA TEIJIOBBIX HAacocoB B Poccun. MMIOPTHO-3KCHOPTHBIE ONEPALMU C
TEIUIOBBIMHU HACOCaMHU JJIsl 000TpeBa JKUJIbIX U HEXKMIIBIX omelneHuii B Poccun. OcHOBHBIE COOBITHS,
TEH/IEHIIMH U TIEPCIIEKTUBbI Pa3BUTHUS PHIHKA TEIIOBBIX HACOCOB Il 000TPEeBa KUJIBIX M HEKHIIBIX
nomenieHuil B Poccun. ®MHaHCOBO-X034AMCTBEHHAS JIEATEIBHOCTD U IUIAHBI Pa3BUTHS KPYyITHEHIINX
UrpokoB peiHKka THY.

3.4 TemaTukKa CEeMMHAPCKHUX/NPAKTHYECKHX U JTa00PATOPHBIX 3aHATHH

CCMI/IHapCKI/IC/HpaKTI/I‘IeCKI/Ie 3aHATHA

Tema 1. BBenenue

Tema 2. TeXHOIOTUYECKUE CXE€Mbl  HMCIOJIb30BAaHUA  HU3KOMOTEHIHAIBHON  TEIUIOTHI
TEIJIOBBIMU HACOCAMHU, OTIBIT UX HKCILTyaTal|Hy.

Tewma 3. Peanmuzarust sHEeprocOeperaronux TEXHOJOTHM Ha OCHOBE TEIUIOBBIX HACOCOB.
IlepcrieKTUBHBIE HAIIPABIICHUS UX UCIIOJIb30BaHUS.

Tewma 4. IIpoexter THY.

Tema 5. DKOHOMMKA UCIIOIB30BAHUSI HU3KOMOTEHIIUATBHOM TETIOTHI.

Tewma 6. [loTeHuman pa3BuTHs phIHKA TEIUIOBBIX HACOCOB.



4.  YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE O0eceuyeHue
4.1 HopmatuBHble 1okyMeHTHI 1 'OCTbI

I. TOCT P 54531-2011. HerpagunuoHHsle TeXHOJOTHH. Bo0300HOBIsSeMBbIE U
aJIbTEPHATUBHBIE HICTOYHUKH SHEPTHH.

2.TOCT 19431-2023. DHepreTuka u 3IeKTpUPUKAIIHS.

3.TTOCT P 58092.1-2018. CucreMbl HaKOILJIEHUSI SIEKTPUUECKOMN SHEPTUU.

4. TOCT 30645-99. Dueprocoepexxenne. HerpaauimoHHbie 1 BO30OHOBIISIEMbIC HCTOYHUKH
SHEPTUH.

4.2  OcHoBHas JuTEpaTypa

1. TemnoBble M KOHCTPYKTHBHBIE PACUEThl XOJOAMUJIBHBIX MAIMH, TEIUIOBBIX HACOCOB U
tepmoTpanchopmaTopos. Y. 2. Pacyer poTOPHBIX KOMITPECCOPOB XOJOIMIBHBIX MalluH: y4yeOHoe
nocobue [DnekTpoHHBINH pecypc]: yueO. mocodue / A.H. HockoB [u ap.]. — DnexkTpoH. naH. —
Canxkr-IlerepOypr: HUY UTMO, 2016. — 95 c.

2. IlpotaceBnu A.M. DHeprocOepexeHne B cUCTeMax TEeIIOra30CHA0KEHUs, BEeHTUIISIIUU U
KOHJIMIIMOHUPOBAHUS BO3JAyXa [DIEKTPOHHBIM pecypc]: y4ued. mocobue — DJIEKTPOH. JaH. —
Munck: HoBoe 3nanue, 2012. — 286 c.

3. KyaunoB A.A. DHeprocOepexeHue B TEIUIODHEPTCTUKE U  TEIUIOTEXHOJIOTHAX
[Onextponnsiii pecype] / A.A. Kyaunos, C.K. 3uranmmna. — DneKkTpoH. naH. — MockBa:
Mammunoctpoenue, 2011. — 374 c.

4. Kupcanos lO.A. [luknuyeckue TEIUIOBBIE MPOLIECCH U TEOPHS TEIJIONPOBOJHOCTU B
pereHepaTuBHBIX BO3AYXOIOAOrpeBaTeNsIX [DIEKTPOHHBIN pecypc]: yueb. mocobre — DIEeKTPOH.
nan. — Mocksa: @usmatiaut, 2007. — 240 c.

5. Jlunun A.T'. DHeprocOepexeHne B CyIUIbHBIX YCTAaHOBKAX [ DNIEKTPOHHBIHN pecypc]: yueo.
nocobue — DnekTpoH. gaH. — MBanoso: UT'XTY, 2012. — 48 c.

4.3 JlomosHuUTebHAS JIUTEPATypa

1. Cepukos C.B., Unpuna T.H. YTunuszanus ternsa yXoasiux ra3oB KOTEJIbHOW yCTaHOBKU B
CHUCTEME BO3IYLIHOIO OTOIIEHUs. BecTHUK benropoackoro rocy1apcTBEHHOIO TEXHOIOTMYECKOTO
yauBepcurera uM. B.I'. lllyxosa - 2013r. Ne4.

2. Twurko JI.I. IloBbimenue 3HEprodpGEKTUBHOCTH TEIUIOBBIX HACOCOB IPH  HX
UCIIOJIb30BaHUHU B CHCTEME YTHJIM3AlUU TEIJIOThI yJalseMoro Bo3ayxa. CTpOUTENbCTBO: HayKa U
obpazoBanme. 2012. Ne 4. - C. 4.

3. 3uno A.A. TemnoBble Hacochl U TEpPMOTpaHCHOPMATOPBI: YUEOHO-METOJUUECKOE
nocobue [DNeKTpoHHBIH pecypc]: yuebd.-meton. mocobue / A.A. 3zuno, O.C. ManunuHa. —
OnektpoH. gaH. — Cankr-Ilerepoypr: HUY UTMO, 2015. — 68 c.

4. YepnoycoB I1.M. Peuuknunr. TexHonoruu nepepabOTKU U YTHIU3ALUHM TEXHOT€HHBIX
o0pa3oBaHMil U OTXOJOB B HYEpPHOW METAJUTypruu [DIeKTpOHHBIM pecypc]: yuel. mocodue —
OnekTtpoH. naH. — Mocksa: MUCHUC, 2011. — 428 c.

5. KamxkapoB A.Il. CoBpemeHHble OHO-, OE€H30-, AU3ENIb-T€HEPATOPhl U JIPYTHE IOJIE3HbIE
KOHCTPYKLHUU [DNEeKTpOoHHBIN pecypc] — DnekTpoH. naH. — Mocksa: JIMK Ilpecc, 2011. — 136 c.

6. beictpurkuii I'.®. CripaBoyHast KHUTa 110 YSHEPreTUYECKOMY 000pYI0BAaHUIO MPEIIPUITUN
U OOILECTBEHHBIX 37aHuil [DneKkTpoHHbIN pecypc]: cnpas. / [.®. Beictpunkuit, 3.A. Kupeea. —
DneKkTpoH. AaH. — MockBa: MammnocTtpoenue, 2011. — 592 c.



4.4 DuekTpoHHBbIe 00pa3oBaTe/bHbIE PeCypchl

[IpoBeneHue 3aHATUIN U aTTECTAIMI BO3MOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOTO o0yueHusi ynmepcuteta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadenpoii AIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) nmo BceM paszzaenam NporpamMmbl:

Hassanue 0P Ccplika

Hcnonn3oBanne
HU3KOIIOTEHIINAIBHBIX https://online.mospolytech.ru/local/crw/course.php?id=4228
HMCTOYHHUKOB TEILIOTHI

Pazpaborannbiiit DOP Bkimrouaer B ceOsl: JIGKIMOHHBIA M MPAKTHUYECKUH Marepua;
CaMOCTOSITEIILHYIO Pa0OTY; BUICOMATEPHUAIIBL; TPOMEKYTOYHBIN i UTOTOBBIA TECTHI.

[Topsanox mpoBeneHus: paboT B AMCTaHIMOHHOM (hopMare yCTaHaBIMBAETCS OTAEIbHBIMU
pacmopsHKeHUSIMH ITPOPEKTOpa Mo yd4eOHOU paboTe U/Uiu EHTPOM y4eOHO-METOINIECKOM PaboTHI.

Kaxnpiii  cTymeHT ofOecriedeH HMHIMBUIYalNbHBIM HEOTPAHHMUYEHHBIM JOCTYIOM K
JIEKTPOHHBIM OHOIHOTeKaM yHHBepcuTeTa (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccblika Ha AJIEKTPOHHYIO OMOINOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

4.5 JluneH3nOHHOE " CB0O0OIHO pacnpocTpaHsiemoe NMpPOorpamMMHoOe
o0ecreuenue

1.  MoitO¢uc — poccuiickas KOMIaHUA-pa3pabOTUNK 0€30MaACHBIX OPUCHBIX PELICHUN JUIs
oOmieHusT M COBMeCTHOW paboTel ¢ pgokymeHtamu (AnbrepHatmBa MS  Office)
https://myoffice.ru/

2. IInmardpopma nanoCAD — »3t10 poccuiickas miargopMa JUIsi NPOSKTUPOBAHHUA U
MOJIEJIMPOBaHMs 00BEKTOB pazauuHoi ciaoxHocTU. [Tonaepxka popmaros *.dwg u IFC
nenaer ee OomIMYHBIM pemenneMm s coBMmenieHus CAIIP- u BIM-texnonorwii.
@yHKIMOHAT TIATPOPMBI MOKET OBITh PACHIMPEH C MOMOILBIO CIIEUATBHBIX MOJYJIei
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJEIINPOBAHUS «KOMIITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. IIporpamma 1Jisl TENJIOTEXHUYECKHUX U TMIPABIMUECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Omnnaiin pacuetsl ABOK-COOT https://soft.abok.ru/help desk/

4.6 CoBpemeHHble Npo(eccHOHAIbHBbIE 0a3bl JAHHBIX M MH(POPMALMOHHbIE
CIIPaBOYHbIE CUCTEMbI

Poccuiickas HanmonanbHast OubnnoTexa http://www.nlr.ru

OBC «YHuBepcurerckas Oubauorexa onnain» https:/biblioclub.ru/index.php

Hayunas snexktponnas 6ubnuoreka http://www.elibrary.ru

Poccuiickas rocyaapcTBennas oubnmoreka http://www.rsl.ru

O6pasosatenbHas miatdopma FOPAWT http://www.urait.ru

«TexakenepT» — crpaBoYHasl CHCTEMa, MPEJOCTaBIAIONAs HOPMAaTHBHO-TEXHUUECKYIO,
HOPMaTUBHO-TIPaBOBYIO0 HH(OpMaluio https://Texskcnepr.cailt/

7. HII  «ABOK» — mNOMOUIHMK HWH)XEHEpa MO0  OTOIUICHHIO, BEHTWJISLUU,
KOHIWIIMOHUPOBAHHUIO BO3/yXa, TEIJIOCHAOKEHUIO ¥ CTPOWTENBHOW TeIIo(U3NKe
https://www.abok.ru/

SIS



https://online.mospolytech.ru/local/crw/course.php?id=4228
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
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8. E-IOCBE — DOmnektpoHHbIi 5kojor. HezaBucumas uHpOpManus O POCCUHCKUX
opraHu3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB M 3aKOHOJIATEJIbHBIX  AaKTOB
https://e-ecolog.ru/

9. MWmnxenepnas canrexuuka VALTEC (katajnor mnpoayKIMd ©  HOPMAaTHBHAs
JOKyMeHTanus) https://valtec.ru/

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

Jis  mpoBeneHUs JICKUMOHHBIX 3aHATUH HCHOJB3YIOTCA AayAUTOPUM, OCHAIllEHHBIE
KOMITbIOTEPaMH, HHTEPAKTUBHBIMU JOCKaMH, MYJbTUMEIUMHBIMU MPOCKTOPAMH U SKpPaHAMU:
AB2404, AB2415 u aynutopun ob6miero ¢onma. s nmpoBeneHus CEeMUHAPCKUX M JIA0OPATOPHBIX
pabot ucnonsiytores ayauropun: AB2406, AB1101 u aynqutopun xoprnyca YPBAH. TEXHOI'PA /]
HHHoBaIoHHO-00pa3oBaTeIbHOM KoMILIeKce « TexHorpaay, KOTOPBI pacloiokeH Ha TEPPUTOPUU
BIHX.

6. MeToanuyeckue peKoMeHAaluu

6.1 MeToanueckue peKOMEHJAIUM [JIs1 TNpPeNnoAaBaTesid MO OPraHU3aIUN
00y4eHust

6.1.1 IlpemomaBarens OpraHu3yeT MPENOJAaBaHUE IUCIMUIUIMHBI B COOTBETCTBUM C
TpeboBanusimMu «IlomoxxeHust 00 opraHuzanMu 00pa30BaTENBHOrO Mpolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (QHiIHanax»», yTBepKIECHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2 Ha mepBoM 3aHATHM NpenojaBarelb AOBOJUT 10 CBEIEHUS CTYJIEHTOB COJEp)KaHUE
paboueit mporpammsl qucuuruiiabl (PTII).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHUIBI U (POPMBI MIPOBECHHS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATHMM C NOPUMEHEHHEM TEXHOJOTMH JTUCTAaHIIMOHHOTO OOyYeHUsS M CHCTEMBbI
JnuctaHioHHoro ooyyenus yausepcuretra (C1O Mockosckoro [lonuTexa);

— BUJBI, COAECPKAHUE M NOPANOK IPOBENEHUS TEKYILIEro KOHTPOJIA YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJOM OIIEHOYHBIX CPE/ICTB;

— (¢opMy, coaepKaHHE U TMOPAJOK IPOBEIEHUS MPOMEXKYTOUHOM aTTecTallud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4 [IpenogaBaTenb TOBOJUT JIO CBEJIEHUS CTYIEHTOB I'pad UK BIIIOJIHEHUS yUeOHBIX padoT,

npenycMorpenHsix PIT/I.

6.1.5 IlpenogaBarens peKOMEHYET CTYI€HTaM OCHOBHYIO U JIOTIOJIHUTENbHYIO JTUTEPATYPY.

6.1.6 IlpenogaBarensb NpeoCcTaBiIseT Mepes] MPOMEXYTOUHON aTTecTanuel (3K3aMeHOM W
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJITOTOBKHU.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOIAT JIEKLMOHHBIE M MPaKTHUECKUE (CEMHUHApPCKUE)
3aHSTHSI, COIVIACYIOT TEMATUYECKUM IUIaH MPAKTUYECKUX 3aHSITUH, YTOOBI MCHOJIb30BaTh €IUHYIO
cucreMy 0003Hau€HHM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCHUIUINHBL.

6.1.8 Ilpm mnoaroroBke K CEMHUHAPCKOMY 3aHSATHIO 110 MEPEYHIO OOBABIEHHBIX TEM
IPEenoJiaBaTeNl0 HeoOXOIMMO YTOYHMTh IUIAH HMX HpoBeaeHusi, cormacHo PIIJI, mpomymats
(bOopMyIIMPOBKHU U CoOJiepKaHue Y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYKIEHHE, O3HAKOMHUTHCS C
IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHAPA.

B xone cemuHapa BO BCTYNHTEIHHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIeHHs, BpeMs Ha OOCYXKJAEHUE KaXKIOoro
yuebHOoro Bormpoca. Vcrnonb3oBaTh (POHTANBHBIM OMpPOC J1aBas BO3MOXHOCTh BBICTYHIHUTH BCEM
CTyJ€HTaM, IPUCYTCTBYIOIIUM Ha 3aHATUU.


https://e-ecolog.ru/
https://valtec.ru/
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B 3aximouuTenbHON 4acTH CEMUHAPCKOTO 3aHATHUA CIEIyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIIJICHUH KaXKJIOTO CTYZEHTA U y4eOHOM IpyMIIbl B LIEIOM. PacKpbITh MON0XKUTENbHbBIE CTOPOHBI
U HEIOCTAaTKU MPOBEIEHHOIO CEMHHAPCKOro 3aHsATHs. OTBETUTHh HAa BOMIPOCHI CTYJIEHTOB. BbinaTh
3aJlaHUA JJI CAMOCTOSITENIbHON pabOThI IO IOJATOTOBKE K CIIEAYIOLIEMY 3aHSTHUIO.

6.1.9 LlenecooOpa3Ho B X0z 3amUThl pedepaTos, 1aOOPaTOPHBIX pabOT, KYPCOBBIX pabOT U
IPOEKTOB 3a/1aBaTh BBICTYNAIOLIUM U ayJUTOPUHU JONOJHHUTEIbHBIE M YTOUYHSIOIIME BOIPOCHI C
EJIBI0 BBISICHEHUS UX MO3UIHIHA MO CYIIECTBY 00CYXIaeMbIX IPOOIeM.

Bo3MoxHO ITpoBeieHNE 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBI AMCTaHIIMOHHOTO 00y4enus yuusepcutera (CO Mockosckoro [Tonurexa).

6.1.10 Tlopsimox mipoBeneHHS pabOT B JUCTAHIIMOHHOM (opmaTe yCTaHaBIMBACTCS
OTJCIBHBIMU PACIOPSHKCHUSAMHU TPOPEKTOpa MO yueOHOH paboTe W/HWiIM LEHTpOM Yy4eOHO-
METOAMYECKON PabOTHI.

6.2 Meroauueckue yKazaHus AJs 00y4alOIIMXCS M0 OCBOEHHIO TUCHUILIMHBI

6.2.1 Ctynenty He0OXOAMMO COCTAaBUTH JJIsi ceOsi TpaduK BBIMOJHEHHS y4eOHBIX padoT,
npenycmorpeHHbix PIIJ] ¢ yu€rom TpeOoBaHMU NpPYruX IUCHMIUIMH, M3Y4YaeMbIX B TEKYILIEM
cemecTpe.

6.2.2 Tlpu mpoBeNeHUU 3aHATHH U TPOIEIYpP TEKyIIeH M MPOMEKYTOYHOH aTTECTAlUU C
UCTIOJIB30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpaszoBanus ynusepcurera (CIO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTaKTHON paboThI €
npernojiaBaTesieM, Tak M BO BpPEeMs CaMOCTOSTENbHOW pabOTBl CTYIEHT JOJDKEH O0eCHednTh
TEXHUYECKYI) BO3MOXHOCTh JTUCTAHIIMOHHOTO TOJKJIFOYEHUS K CHCTEMaM JIMCTAHIIHOHHOIO
oOyuenust. [Ipym OTCYTCTBHM TakoH BO3MOXKHOCTH OOCYIUTh CHTYallMI0 C TIpenojaBaTeieM
JUCIIATUTAHBI.

6.2.3 K npomexxyTouHOM arrecTaluy JAONYCKAaKTCs TOJIbKO 00ydaroliuecs, BbIIOIHUBIINE
BCE BUBI yueOHOU pabOoThI, MpeaycMOTpeHHbIe paboueii mporpammoit nucturuiuab (PTLT).

7. DOoH/| OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHUS

KoHTponp ycneBaeMOCTM W KadecTBa IOATOTOBKM IIPOBOAMTCA B COOTBETCTBUHU C
TpeOoBanusiMu "llonokeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipolecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE" .

JIJ1 KOHTpOJISI yCIIEeBaeMOCTH M KauecTBa OCBOCHMSI TUCIUIUIMHBI HACTOAIIEH MporpaMMoint
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:

— KOHTPOJIb TEKYIlIeH yCIIeBaeMOCTH (TEKYIIUA KOHTPOJIb);

— IPOMEXKYTOYHAs aTTeCTalusl.

B npomnecce 00ydeHuUs: MCIONIB3YIOTCS CIEAYIOIUE OLIEHOUHBbIE (POPMBI CAMOCTOSITEIBHON
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalu:

— MOATOTOBKA U BBICTYIJICHHE HA CEMUHAPCKOM 3aHSATHH C JOKJIAJIOM U 00CYKJICHHEM;

— DK3aMeEH.

OneHouHble CpeACTBAa TEKYILIETO KOHTPOJS YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIbHBIE
BOIPOCHI, JJIs1 KOHTPOJISI OCBOCHUS 00Yy4aIOIKUMUCS Pa3AesioB IUCHUIUIMHBI — pellieHue 3aay.

OO0pa3s1ibl TECTOBBIX 3a/1aHUI, KOHTPOJIBHBIX BOIIPOCOB M 33AaHUH I POBEICHHS TEKYIETO
KOHTPOJISI, 5K3aMEHAIIMOHHBIX OUJIETOB, IPUBE/IEHBI B IPHIIOKEHHUU.
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7.2 llkana u KpUTEPHH OLIEHMBAHUSA Pe3yJIbTATOB 00yUEeHUS

[Toka3zaTenem oLleHUBAHHS KOMIIETSHIIMI Ha PA3IMYHBIX dTanax ux (OpMUPOBAHUS SBIISIETCS
JOCTHO)KEHUE 00y4YarOLIMMUCS IIIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHS M0 JUCLHUILUINHE (MOIYJIIO).

®opMa IPOMEKYTOUHON aTTECTALMU: SK3aMEH.

ITpomesxyTouHas aTTecranus oOyyaromuxcs B opMe sK3aMeHa IPOBOJUTCS 110 pe3yiibTaTaM
BBITIOJIHEHHUSI BCEX BUIOB Y4eOHOH pPabOThI, MPEJYyCMOTPEHHBIX y4YeOHBIM IUIAHOM MO JAHHON
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. OIEHKa CTENEHH IOCTIKEHHS OOYyYaloUIMMHCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0yuyeHMs] MO JAUCUUIUIMHE (MOJYJI0) IPOBOAUTCS MpenojaBaTeieM, BEAYIIUM 3aHATHS 110
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCIEPTHOM oLeHKU. [1o uToram npomMexyTouyHO! aTTecTaluy 1o
JUCLHUIUIMHE (MOJYJII0) BBICTABIISETCSA OLIEHKA OTIMYHOY», «XOPOLIO», «yI0BIETBOPUTEIHLHO» WU
«HEYJIOBJIETBOPUTEIBLHO.

K npomexyTOYHON aTTECTallMK IOIYCKAOTCS TOJIBKO CTYACHTHI, BBIIIOJIHUBIINE BCE BUIBI
yueOHO#l paboThl, MpeayCMOTpEeHHbIe paboueil mporpammoil mo aucuuruiHe «Vcronb3oBaHue
HU3KOIIOTCHIIMAILHBIX NICTOYHUKOB TEIIJIOTHI.

HIxaJja oneHUBaAHUA Onucanne

BrimnonHeHs! Bece BUbI yueOHOM paboThl, IPeyCMOTPEHHbIE YUE€OHBIM
maHoM. CTyIneHT OeMOHCTPHPYET COOTBETCTBHE 3HAHUW, YMEHHH,
HaBBIKOB IPUBEAECHHBIM B TaOiMIax IOKas3aTelei, omnepupyer
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTyallUsX TIOBBIIIEHHOW CloXHOCTU. Ilpm 3TOM MOryt OBITH
JIOTYIIEHbl HE3HAYUTENbHbIE OIIMOKY, HETOUHOCTH, 3aTPyAHEHUS IPU
AHAJINTUYECKUX OINEepalusaX, IEPEHOCE 3HAHUW U YMEHUI Ha HOBBIE,
HECTaHIapTHbIE CUTYaIUH.

BrinonHeHs! Bece BUbI yueOHOH paboThl, IPeyCMOTPEHHbIE YUEeOHbBIM
mi1aHoM.  CTyZeHT  JIeMOHCTPUPYET  HEINOJHOE,  IpPaBUIIbHOE
Xopoio COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB NPHUBEIECHHBIM B Ta0ynIax
nokasarejae, aub0 ecau mnpu 3ATOM ObUIM  JOMYyIIEHbl 2-3
HECYIIECTBEHHBIE OLITUOKHU.

BoinonHeHs! Bce BUbI yueOHOU padoThl, IPEAYyCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBellleHa OCHOBHasl, Hau0oJiee BaskHasl 4aCTh MaTepHasa, HO IpU 3TOM
JIONYIIIEHA 0JIHA 3HAYUTEIbHAsl OIMOKA WM HETOYHOCTb.

He BbmonHen oauH wnau  Oonee BHJIOB yuyeOHOW  paboTHI,
PEeIyCMOTPEHHBIX Y4eOHbIM TUIAaHOM. CTYAEHT JE€MOHCTpUpPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HAaBbIKOB MPUBEJACHHBIM B
TabaMIax TOKa3aTened, JAOMYCKalOTCS 3HAUYMUTENIbHBIE —OIIMOKH,
MPOSABIIAETCS OTCYTCTBHE 3HAHWM, YMEHHH, HABBIKOB 10 pSIy
MIOKAa3aTeJeH, CTyIeHT UCHBITHIBACT 3HAUYNUTENbHbBIE 3aTPYJHEHUS NIPU
ONEPUPOBAHUHU 3HAHUSMHU M YMEHHSIMH IPU MX IEPEHOCE Ha HOBbBIE
CUTYaLlUH.

O1inyHo

Y 10BIETBOPUTEIBLHO

HeynosnersopurensHo




13

7.3 OueHouyHbIE CpeACTBA

7.3.1. Texymuii KOHTPOJIb
J1Jis TpoBeIeHUST TEKYIIEro KOHTPOJIS IPUMEHSIFOTCSI CIIeAyIoe GOPMBI: pa3HOYPOBHEBBIC
3aJauM U 3aJjaHus; J0KJaj, COOOIeHne; YCTHBIN onpoc, cobeceJoBaHue.

7.3.2. IIpomexyTOUHAas aTTECTALMS

[IpomexxyTouHasi arrecTanus MPOBOJUTCS HA COOTBETCTBYIOUMX (opmMaM o0OydeHus
cemecTpax B (hopme 3K3aMeHa.

DK3aMeH MPOBOAMTCS IO OMUIIETaM, OTBETHI MPEAOCTABISIOTCS MUCHMEHHO C TOCIETYIOIUM
YCTHBIM cobeceoBanueM. buiersl hopMupyroTcs 3 BOIPOCOB MPEICTaBIEHHOIO HUXKE nepeyHs. B
OMJIeT BKJIIOUAETCS JiBa BOIPOCA U3 PA3HBIX Pa3/Ie€ioB AUCLHUIUIMHBI U OJTHO MPAKTUUYECKOE 3aJaHHeE.
[TepedyeHb BOIPOCOB COOTBETCTBYET T€MaM, U3YUEHHBIM Ha JICKIIMOHHBIX U CEMUHAPCKHUX 3aHATHIX
(mpunaraercst). Bpemst Ha MOArOTOBKY NMChbMEHHBIX OTBETOB — 10 40 MUH, yCTHOE coOecel0BaHUE —
10 10 MuHyT.

7.3.3. Bornpock! aJist 5K3aMeHa

1. MamuHbl ¥ cUCTEMbl HU3KOMOTEHIIMAIbHON SHEPTreTHKH.

2. OCHOBHbBIE IPUHIUIIBI UCIIOJIB30BAHUS HETPAIULIUOHHBIX ICTOUHUKOB TEIIOBBIX PECYPCOB
JUISL TIOJTYYEHUSI X0J10/1a, TETIJIOTHI U 3JIEKTPOIHEPTHH.

3. [TapoxoMIIpeccOpHBbIE TEIIOBBIE HACOCHI.

4. Pe30pOIMOHHO-KOMITPECCOPHBIE TEIIOBBIC HACOCHI.

5. A6copOIIMOHHbIE MOBBIIIAIOIINE TEPMOTPAHCHOPMATOPHI.

6. AGCOpOLIMOHHBIE TOHMKAIOIINE TEIUIOBBIE TPAHC(POPMATOPHI.

7. Poccuiickue aOcopOIMOHHBIE OPOMUCTOIUTHEBBIE XOJOAMIBHBIE MAIIUHBI U TEIIOBBIC
HAcOChl HOBOT'O MOKOJIEHMUS.

8. PanuoHaibHBIE TEXHOJIOTMYECKHME CXEMbl TEIJIOCHAOXKEHUSA C Pa3IUYHBIMU TUIIAMU
TEIJIOBBIX HACOCOB.

9. Cxembl MOOTpeBa NOAMUTOYHON ceTeBOM BOAbI Ha TOLI.

10. Cxembl TOAOTpEBa CETEBOM BOJABI JUISI KOMMYHAQJIBHOTO TEIJIOCHAOXKEHHUS C
UCIIOJIb30BaHUEM TeIlI1a OOpaTHON CETEeBOM BOJBI.

11. CxeMa HcIos1b30BaHMsl YTUIN3ALUH TEIUIa OXJIaXAAI0IIEN BOIbl TEXHOJIOTUYECKUX NIeuen
JUISI IPOMBIIIJIEHHOTO TEIUIO CHAOXKEHHUSI.

12. CxeMbl HCTIONBH30BaHMS YTHIIM3AIMH TETUIa BOJIbI, OXJIaKA0NIeH KOHIEHCATOPHI TypOUH
Ha TOIl u TOC.

13. Cxema LleHTpaTu30BaHHOTO HCToNb30oBaHus TeriocHadxkenus ¢ TH na KOC u LTIIL.

14. Cxema UCIOJIB30BaHUS SHEPTETUUECKHUX PECYPCOB 30HBI KoublieBoi aBTogoporu (MKA/JI)
JUIs 000TpeBa JOPOXKHOTO MOJIOTHA M TEIIOCHA0KEHH S KUINIITHO—KOMMYHAJIbHBIX O0OBEKTOB.

15. Cxema opraHu3aluy TeEIUIOCHA0KEHHS TOPOJICKOrO KBapTala € HCIOJIb30BAHUEM
HU3KOIIOTEHIIMAJILHOTO TEIIA PEYHOM BOJBI.

16. Cxema wuCHONB30BaHHS TEMJOHACOCHBIX CHCTEM [UJIS YMEHbBILIEHHUS TEIIOBOTO
3arpsi3HeHus npyaos—oxianurened ADC.

17. TemioHacocHasi yCTaHOBKA ISl OTOIUICHUS AKHUJIOTO JOMa.

18. TenoHacocHasl yCTaHOBKA YTHUJIM3ALMU TEIJIa KAHAIU3AIIMOHHBIX CTOKOB.

19. HoBble TEXHOIOTUY YTHIIN3AIUHU TEIUIA.

20. TexHosmornueckasi cxema yTUIN3ali HU3KOMOTEHIIMAIBHOTO TEIIA MAXTHBIX BOJI.

20. Ucrions30BaHMeE TEIIA 3arPSI3HEHHBIX CTOKOB.

21. TexHONMOTUS YTUIU3ALUHA HU3KOMOTEHI[UAIBHOTO TEILJIA 3arPSI3HEHHBIX IIAXTHBIX BOJI.

22. YTtunuzauus Terla NIaxXTHBIX BOJ C UCIIOJIb30BAHUEM CITUPATBHBIX TEINIO0OMEHHUKOB.

23. YTunuzanus Terla NaxTHBIX BOJI C UCIIOIb30BAaHUEM TOHKOCIOMHBIX OTCTOMHUKOB.
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24. TexHONOTUS YTWIM3AIMHA HU3KOMOTCHIMATBHTOTO TEIUIa 3arpsS3HEHHBIX X030BITOBBIX
CTOKOB C UCIIOJIb30BAHUEM TEIJIOBBIX HACOCOB.

25. Mogens ¥ anropuTM  ONTUMH3ALMU  DKOJIOTO—3HEPreTUYECKUX  MapamMeTpoB
TEIUIOCHA0KEHHUsI YrOJBbHOM MIAXThl C YTHJIM3AIMEH HU3KOIMOTEHLHUAJIBHOIO Tela TEIJIOBBIMU
HacocamH.

26. TexHonoruss yTUIM3alUUMU  HU3KOMOTEHIMAJIBHOTO  Terja OOOpPOTHOW  BOJbI
KOMIIPECCOPHOM CTaHLIUY HA LIAXTeE.

27. ABTOMaTHU3MpPOBAaHHAs CHCTEMa YNPABJICHHS TEIUIOBBIM PEKUMOM IPOLECCA OUYMCTKHU
X030bITOBBIX CTOKOB B ycTaHOBKax TABC-15 ¢ mpuMeHeHneM TEIIOBbIX HACOCOB.

28. TexHOJOrMYeCcKHil KOMIUIEKC YTHJIM3ALHUK HU3KOMOTEHIMAIBHIOTO TEIIa MIAXTHOU
BOJIBI.

29. OnbITHO — MPOMBILNUICHHAS! TEXHOJIOTUS yTWIA3aUU HU3KOMOTEHIIUAJIBHOTO TeIla.

30. TexHoyiorus: yTHIM3aMKU HU3KOMOTEHIIMAIBHOTO TEIUIA 3arps3HEHHBIX XO3SMCTBEHHO—
OBITOBBIX CTOKOB JIJIsl OTOIJIEHUS U Topsiuero BogocHabxenus PHC-3.

31. OnpeneneHre SKOHOMUU SHEPTUU NPU UCIIOJI30BAHUU TEIJIOBBIX HACOCOB.

32. Ouenka 3(pPpeKTUBHOCTH UCIIOIB30BaHUS TETNIOBBIX HACOCOB.

33. DHepretudeckas 3G (HEKTHBHOCTh TAPOKOMIIPECCHOHHBIX TEIIJIOBBIX HACOCOB.

34. Meroauka pacuera TEXHHKO—3KOHOMHYECKOW 3((HEeKTUBHOCTH Hcnoiab3oBanus THT B
chepe KKX.

35. Knaccuduxaims TermaoBbIX HACOCOB I 000rpeBa KHUIIbIX U HEKUIIBIX TTOMEIICHHH.

36. MupoBoOii pIHOK TETIOBBIX HACOCOB JJII 000TPEBA KUJIBIX U HEKHUIIBIX IOMEIICHUH.

37. O6beM U TeMITbl MPUPOCTA PHIHKA TEIJIOBBIX HACOCOB JJIsi 000TPeBa KUJIBIX M HEXKUITBIX
nomMenienuit B Poccum.

38. AHanu3 npou3BOJCTBA TEIUIOBBIX HACOCOB B Poccuu.

39. UIMNoOpTHO-3KCIIOPTHBIE OINEpallid C TEIUIOBBIMH HAcOCaMM JUIsi 000rpeBa >KUIIBIX U
HEXUJIBIX TOMeleHnl B Poccun.

40. OcHOBHBIE COOBITHS, TEHJCHIIMU U TIEPCTICKTUBBI PA3BUTHS PhIHKA TETJIOBBIX HACOCOB TSI
o0orpeBa >KUITBIX U HEXKUIIBIX ToMelleHui B Poccun.

41. ®uHaHCOBO-XO3SIMCTBEHHAsl NEATEIbHOCTh U IUIAHBI Pa3BUTHSI KPYNMHEUIINX HUTPOKOB
peiaka THY.

42. Meronuka pacuera THY.

43. Ontumu3anusa KOHCTPYKUUNA TEIJIOYTUIN3alMOHHBIX YCTaHOBOK.

44. KomOunupoBanubie THY nmst cucteM oTorieHus.
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IIpunoxenue 1

Ilepedyenb npakTHYECKUX padoT:

1. Pacdyer KOHCTPYKLIUH TEIJIOBOIO HACOCA;

2. Pacuer TeroyTUIN3alluOHHON YCTaHOBKY [UIS IlepepaldaThIBAIONIETO NPEAPUATHS;

3. PacueT TemnoyTHIM3aMOHHON YyCTaHOBKY JUIS TPAHCIIOPTHOTO IPEIPUSITHS;

4. PacueT TemI0yTUIM3AI[MOHHON YCTAaHOBKH ISl yTUJIN3ALUH TEIJIOTHl yXOAAIINX Ia30B Ha
o1,

5. PacyeT TemIoyTHIM3aMOHHON YCTaHOBKH AJIsl aIMUHUCTPATUBHOTO 3[JaHUS;

6. Pacuer THY ¢ muiacTUHYATHIM TEIUIOYTHIN3ATOPOM.

IIpunoxenue 2

Bonpochl 11si CaMOCTOATEIHLHOT0 U3Y4YeHUS

1. IIpoGnembl TeruiocHaOXEHUSI B KOMMYHAJIBHOM XO3SHCTBE, MyTH HX pELICHUS C
HCIIOJIL30BAHUEM TCIJIOBBIX HACOCOB.

2. DHeprocOepekeHHE UM SKOJOTMYECKHE TPOOJIEMbl  TOILNIMBHO—IHEPTrEeTHYECKOTO
KOMILJIEKCA.

3. llpuMeHeHue TEIUIOBBIX HACOCOB — OCHOBHOW MYTh CHIDKEHHS SHEPrOeMKOCTH
MIPOU3BO/ICTBA.

4. Pecypcbl U 3(G()EKTHBHOCTh HCIOJIB30BAHUS BO30OHOBIISIEMBIX HMCTOYHUKOB SHEPTUU B
Poccnm.

5. DKCepreHnYecKuii MeTo1 TePMOIMHAMHUYECKOTO aHAJIN3a.

6. TCHJIOBBIG OTXObI HpeI[HpI/ISITI/If/'I HpOMI)IIHHeHHOCTI/I, nux Knaccmbmcaum[ 1 BO3MOXXHOCTBb
YTHIIN3ALIHH.

Hpunoxenue 3

IIpumepsl 3a1a4 11 CEMUHAPCKUX 3AHATHH

3amaua 1. [Ipumep pacuera TEMIOBOrO Hacoca.

HcxoHble YCIOBHS: TEMIONOTPeOHOCTh KOTTeIKa Tiomabio 120-240 mM? (B 3aBUCHMOCTH
oT teronsonsauu) — 12 kBt; Temneparypa Boabsl B cucteme OTOIUIEHUs AOKHA ObITh 35 °C;
MUHHMMaJbHas Temrneparypa Termaonocutens — 0 °C. J{ns o6orpesa 31aHus BBIOpaH TEMIOBOM HAacoc
MomHOCThIO 14,5 kBT (Onmmxkaiiimii Ooyiblnii THIIOpa3Mep), 3aTpauynBarONINil Ha HarpeB (ppeoHa
3,22 xBt. TemnocheM ¢ MOBEPXHOCTHOIO ClOS TpyHTa (cyxas riauHa) q pasHsercs 20 Bt/m. B
COOTBETCTBUU C ITOKAa3aHHBIMU BBILIE POPMYJIAMHU PACCUUTHIBAEM:

1) TpebyeMyto TEeMI0BYIO MOLIHOCTh KOJIEKTOpa:

Qo=14,5-3,22=11,28 xBr;

2) cyMMapHyo JUIMHY TpyO:

L =Qo/q=11,28/0,020 = 564 m.

Jlnist opraHu3aliy Takoro KoJjiekTopa norpedyercst 6 KoHTypoB JuyinHOM 1o 100 m;

3) npu mare yxnaaku 0,75 M HeoOxoauMasi TUIOIMIAIb yYacTKa:

A =600%0,75 = 450 m*;

4) o0t pacxo/1 TIIMKOJIEBOTO PacTBOpA:

Vs =11,28-3600/ (1,05-3,7-3) = 3,484 m°/u,

pacxon Ha ofauH KOHTyp paBeH 0,58 m>/u. Jlns ycTpoiicTBa KOJJIEKTOpa BBIOMpaeM
METaJUIOIIaCTUKOBYIO TpyOy THumopasmepa 32 (nampumep, PE32x2). Tlotepu naBnenust B Hei
coctaBar 45 Ila/m; compoTuBieHHEe OAHOrO KOHTypa — mnpumepHo 7 klla; ckopocTh moToka
ternonocurenst — 0,3 m/c.
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3agauya 2. PacyeT ropu3oHTaIbHOI0 KOJUIEKTOPA TENJIOBOI0 HACOCA

CweM Tema ¢ KaKIoro MeTpa TpyObl 3aBUCUT OT MHOTUX MapaMeTpoB: IIyOUHBI YKIaIKHU,
HAJIMYMsS TPYHTOBBIX BOJ, KadecTBa IpyHTa U T.A. OpUEHTHPOBOUYHO MOXHO CUYHTATh, 4TO MJIS
TOPU3OHTAIIBHBIX KOJUICKTOpOB OH cocTamisieT 20 Bt/M. bosee Touno: cyxoit mecok — 10, cyxas
rimHa — 20, BlIaxHas rauHa — 25, TAMHA ¢ OOJBIIUM cojep)kaHueM Bojabl — 35 Br/m. Pazuuiy
TEMIEPaTypbl TEIUIOHOCUTENS B MPSIMOW M OOpaTHOW JIMHUU METIM MPH pacyeTax MPUHHUMAIOT
00bryHO paBHO# 3 °C. Ha yyacTke HaJl KOJUIEKTOPOM HE CJIEAYEeT BO3BOJAUTH CTPOSHH, YTOOBI TEILIO
3eMJIM TIOMOJHSUIOCH 3@ CYeT COJIHEYHOM paauvanuu. MHHMMAaabHOE pacCTOSHUE MEXIy
MPOJIOXKEHHBIMU TpyOamu J0KHO ObITh 0,7—0,8 M. JlMHA OHOM TpaHIIEH COCTaBISET OOBIYHO OT
30 o 120 M. B kauecTBe TEIIOHOCUTEISI IEPBUYHOTO KOHTYpPa PEKOMEHIYETCSl UCIIOJIb30BaTh 25-
IPOLEHTHBI pacTBOp IJMKOJA. B pacuerax ciemyer ydecTb, YTO €ro TEIUIOEMKOCTb IpU
temmneparype 0 °C cocrasmser 3,7 xJlx/(xr-K), maotHocts — 1,05 r/em’. Ilpu ucrons3oBaHUM
anTu(dpu3a norepu naBieHus B TpyOax B 1,5 paza Gonplie, ueM npu HUPKYJISAIUN BoAbL. [t pacuera
apaMeTpoB MEPBUYHOIO KOHTYpa TEIJIOHACOCHOW YCTAaHOBKH MOTPEOyeTCsl ONMpeneiuTb Pacxo]
anTudpusa:

Vs=Qo-3600/(1,05-3,7-At),

rjae:

At — pa3HOCTh TeMIepaTtyp MEXIy MOJArolleld W BO3BPATHON JHHUSIMH, KOTOPYIO 4acTo
IpUHUMAIOT paBHOM 3 K,

Qo — TemoBast MOIIHOCTb, MOTy4YaeMasi OT HU3KOMOTEHIIUAIBHOTO UICTOYHHKA (TPYHT).

[Tocnennsis BenMYMHA PacCUMTHIBACTCA KAaK pa3HUIA MOJIHONW MOIIHOCTH TEIJIOBOIO Hacoca
QWD U AJIEKTPUYECKOM MOIIHOCTH, 3aTpaunBaeMoil Ha HarpeB (peona P:

Qo=Qwp-P, xBT.

CymmapHas nnuHa Tpyo Koiektopa L u ofmas miomais ydacTka Mo Hero A
paccYMTHIBAOTCA 1O (hopMyIiam:

L=Qo/q,

A=L-da.

3neck q — yAenbHbIi (¢ 1 M TpyObl) TEMI0ChEM;

da — paccTosHue Mex 1y TpyOaMu (1Lar yKJIaaku).

3anaua 3. Pacuer 30H1a

ITpu ucronb30BaHNM BEPTUKAIBHBIX CKBaXKUH ITyOuHOM 0T 20 10 100 M B HUX OTPY>KalOTCS
U-o0pa3Hble METaJJIONJIACTUKOBBIE WIIM IIJIACTUKOBBIE (MIPU AnuaMeTpax Beie 32 MM) TpyOsl. Kak
IIPaBWJIO, B OJIHY CKBAKMHY BCTAaBISETCS [BE INETIH, IIOCIE YEro OHA 3aJIMBACTCA LIEMEHTHBIM
pactBopoM. B cpemneM yAeNnbHBIA TEMJIOCHEM TAaKOTO 30HAA MOXKHO MPUHSITH paBHBIM 50 BT/Mm.
MO’KHO TaKkKe OpUEHTHPOBATHCS HA CIEAYIOLINE JaHHBIE IO TEIIIOCHEMY:

- cyxue ocaouHble nopoas! — 20 B1/m;

- KAMEHHCTas I0YBa U HaChIILIEHHbIE BOJON 0casouHble moposl — 50 Bt/m;

- KaMEHHbIE TIOPO/IbI C BBICOKOM TEIIONPOBOIHOCTHIO — 70 BT/M;

- moa3eMHbIe BoAbl — 80 B1/m.

Temnepatypa rpyHTa Ha riyOuHe Oosee 15 M nmocrosiHHa U cocraBiseT npumepHo +10 °C.
PaccrosiHre Mexy CKBaXXMHAMH JIOJKHO ObITh Oosblie 5 M. [Ipy HanuMuum moa3eMHbIX TEYEHUH,
CKBaXXMHBI JIOJDKHBI pacriojiaraTbCs Ha JIMHUM, NEpHeHAUKYIIpHON notoky. [logbop anamerpos
TpyO IPOBOAMTCA UCXOJS U3 MOTEph JaBJieHMs A TpeOyeMoro pacxona TerioHocurens. Pacuer
pacxo/a )KMJIKOCTH MOoxkeT poBoauTtbes i t = 5 °C. IIpumep pacuera. MicxoiHble JaHHBIE — TE XKE,
YTO B MPUBEJCHHOM BBIIIE pacyeTe TOPU3OHTAIBHOIO Kosuiekropa. [Ipm ynenbHOM Terocheme
3oH1a 50 B1/M 1 TpeGyemoit momrocTH 11,28 kBT anuna 30u71a L momxHa coctaButh 225 m. s
YCTPONCTBA KOJUIEKTOPAa HEOOXOIUMO MPOOYPUTH TPU CKBAXUHBI TIIyOHMHOM 110 75 M. B xaxkmoit u3
HUX pa3MelaeM I0 JIBe MeTJIM U3 METAJUIOIIaCTUKOBOM TpyOs! THIIOpasmepa 25 (PE25%2.0); Bcero
— 6 xoHTYpOB 110 150 M.
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O6muit pacxos TermaoHocuTes npu At =5 °C coctasut 2,1 M>/4; pacXos yepes OuH KOHTYP
— 0,35 M*/u. KoHTypbl OyayT MMeTh CIEAYIOIIME TMIPABIMYECKHE XapaKTEPMCTUKU: MOTEPH
naBieHust B Tpyoe — 96 Ila/m (TemoHocuTens — 25-TIPOLEHTHBIM pacTBOpa TJIMKOJ);
conpotuBiieHue kourypa — 14,4 xlla; ckopocts moroka — 0,3 m/c.
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