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1. Henu, 3a1a4u ¥ IJIaHUPYyeMble Pe3yJbTAThl 00y4eHHs N0 AUCHUIIIHHE

K OCHOBHBIM 1e/IM OCBOEHMsI IUCHMILIMHBI «lIcronbp30BaHME HHU3KOMOTEHIUAIBHBIX
MCTOYHUKOB TEIJIOTHD CIEIYET OTHECTHU:

— (¢opmHpoBaHHE 3HAHMA O COBPEMEHHBIX MPHUHIUIAX, METOJaX U CpPeACTBax
UCIIOJIb30BaHUS HU3KOMOTEHIIMAIBHBIX HCTOYHUKOB TEIJIOTHI B CUCTEMAaX YHEPrOCHAOKEHUS;

— U3y4YeHHE CHOCOOOB  MOBBILIEHUS APPEKTUBHOCTH  METOJOB  HCIOJIb30BAHUSA
HU3KOIMOTEHIIMAJIbHBIX HICTOYHUKOB TEIJIOTHI B CUCTEMAaX dHEProcHa0X eHMsl, BHIpaOOTKa HABBIKOB Y
CTYZCHTOB CaMOCTOSITEJIbHO (hOPMYJIHMPOBATH M pEIIaTh 33JaYdl ONpPEACNCHHS HUX TEXHHYECKHX
[IapaMeTPOB B COCTABE SHEPIETUYECKUX CUCTEM U KOMILIEKCOB.

— IOATOTOBKAa CTYJEHTOB K JESITEIbHOCTM B COOTBETCTBMM C KBaJU(UKALMOHHON
XapaKTepUCTUKON MarucTpa 1o HarpaBJiIeHHIO, B TOM 4Kciie OPMUPOBAHNE YMEHUH 10 BBISIBICHUIO
HEOOXOJMMBIX YCOBEPIICHCTBOBAaHMNA M pa3padOTKe HOBBIX, Oojee APPEKTHBHBIX METOH0B
UCIIOJIb30BaHUS HU3KOMOTEHIIMAIbHBIX HCTOYHUKOB TEIUIOTHl B CUCTEMAaX SHEProCHA0XKEeHUs IPU UX
IPOEKTUPOBAHUH M IKCIUTyaTaLUU.

K ocHoBHBIM 3amgauaM OCBOEHMS IUCHUIUIMHBI «lcnonp30BaHME HHU3KOMOTEHIUAIbHBIX
MCTOYHHUKOB TEIJIOTHD CIENYET OTHECTHU:

— BbBIpa0OTaTh HAaBBIKM Y CTYACHTOB CaMOCTOSTEIbHO (OPMYJIMpPOBATh  3aJauu
UCIIOJIb30BaHUSI HU3KOMOTEHIMAIBHBIX HCTOYHUKOB TEIIOTHI;

— HAYYUTh MBICIUTH CUCTEMHO Ha MpHUMepax MOBbILIEHUS 3((HEKTUBHOCTH HCIIOIb30BAHUS
HU3KOIMOTEHIIMAJIbHBIX HCTOYHUKOB TEIJIOTHI IPHU peaau3aluyd TEXHOJIOIMYECKHX IPOLIECCOB
II0JIyYEHUs DHEPIUH;

— Hay4uTh aHAJIM3UPOBAThH CYILECTBYIOLIME METO/bl MCIIOJIb30BaHHUSI HU3KOIOTEHIIMAIbHbIX
HCTOYHUKOB TEIUIOTHI, pa3pabaThiBaTb M BHEAPATH HEOOXOAMMBIE U3MEHEHHUS B MX METOAMKE C
NO3HULNI TMOBBIICHUS 3P (HEKTUBHOCTH;

— JaTh MH(OPMALMIO O HOBBIX HANpaBJICHUSX B COBEPIICHCTBOBAHUM JAHHBIX METOJOB B
OTEYECTBEHHONM M 3apyOeXHOH IpaKkTHKe, pa3BUBaTh CHOCOOHOCTH OOBEKTUBHO OLEHUBATH
MPEUMYIIECTBA U HETOCTATKH METOOB HCIIOIb30BaHMS HU3KOIIOTEHIINAIbHBIX HCTOYHUKOB TETIOTHI
B CUCTEMaX YHEProCHA0KEHHUS, KaK OTEUECTBEHHBIX, TaK U 3apyOeKHBIX;

— Hay4MTbh aHAJIM3UPOBATh NAPAMETPhl TEXHUUYECKUX CUCTEM C TOUKH 3PEHHUS MEPOIPUATHI
[0 HCIOJIb30BAaHUIO  HU3KONOTEHIMAJIbHBIX HMCTOYHUKOB TEIUIOTHI, TMPOU3BOJUTH  TOUCK
ONTUMHU3ALMOHHOTO PEIICHHUS C TOMOIIbIO BCEBO3MOKHBIX METO/IOB.

B pesynbrare ocBoeHus 00pa30BaTeIbHON MPOrpaMMbl 00YUAIOITUICS TOJIKEH:

— 3HaTh OCHOBHBIE METO/bl MOJIEPHHU3AIMHM TEXHOJIOTHYECKOro 00OpYy/IOBaHHUS; METOJIbI
IPOBE/ICHUS] TEXHUYECKUX PAacUYeTOB 10 IPOEKTaM;

— yMeTh (OopMyIHUpoBaTh 3aJaHusl Ha pa3pabOTKy MPOEKTHBIX PEIIEHUH, CBA3aHHBIX C
MOJIEpHU3AIEH TEXHOIOTHIECKOTO 000pYI0BaHHS U CHCTEM; IIPOBOJAUTH TEXHUUECKUE PACUEThI IO
IOPOEKTaM; BBIIOJHATh TEXHUKO-3KOHOMHUYECKMH U  (DYHKIIMOHAJIbHO-CTOMMOCTHON —aHalu3
3¢ (EeKTUBHOCTH MPOEKTHBIX PEIICHUI; UCII0JIb30BaTh MPHUKIAJHOE IPOrpaMMHOe o0ecrieueHue 1is
pacueTa napaMeTpoB M BBIOOpPAa CEpPUHHOro, W Pa3pabOTKHM HOBOIO TEIUIOAHEPreTHUECKOro,
TEIIOTEXHUYECKOTIO U TEIUIOTEXHOIOIHYECKOr0 000PYJOBaHUS;

— BIAAETh METOAAMM YIIYYIIECHHUs OSKCIUTyaTallHOHHBIX XapaKTEPUCTUK 3HEPIeTUYECKOrO
00OpYyJIOBaHUSI M CHCTEM, MOBBIIIEHUIO S5KOJIOTHYECKON O0€30MacHOCTH, 3KOHOMHHU PpECYpCOB;
METOAAMHU pa3paboTku HOBOT'O TEIJI0PHEPTeTHYECKOT O, TEIIOTEXHUYECKOTO u
TETUIOTEXHOJIOTUIECKOTO 000PYIOBAHUS H CUCTEM.

OO6yuenue no naucuuminHe «Vcnoap30BaHne HU3KOMOTEHIIMAIBHBIX HCTOUHUKOB TETIJIOTHDY
HarpaBJIeHO Ha (OPMHUPOBAHUE Y O0YUAIOIUXCS CIEAYIOIUX KOMITETEHIIMHI:

Kon u HauMeHOBaHHMe KOMIIeTeH M NaaukaTopsl 10CTHKEHUA KOMIIETEHIMH
IIK-1 NIIK-1.1. Ucnons3yeT HOpMAaTUBHO-
CrnocoOHOCTB K pa3paboTKe KOHIENIUH 1 TEXHUYECKYIO IOKYMEHTALIHIO MTPH
IIPOBE/ICHUIO TEIUIOTEXHUYECKUX PACUETOB BBINTOJIHEHUH OTJENIbHBIX Pa3/eioB IPOEKTOB.

00BeKTOB IpodeccnonanbHoi nestensHocTH. | UIIK-1.2. [TpoBoauT BEIOOP HAMITYUYIIAX
CXEM TEIUIOTEXHUYECKUX CUCTEM U
KOHCTPYKLUH TEIUIOTEXHUUECKUX alnapaToB




IPY BBIIOJHEHUH OTJENIBHBIX Pa3feiioB
IPOEKTOB.

NIIK-1.3. YuacTByeT B IpOBEIEHUU
aBTOPCKOI'0 HaJ[30pa Npu MPOBEICHUU PabOT
IO BBINOJIHEHHIO NTPOEKTA.

NIIK-1.4. IIlpuMeHseT TUIOBBIX U HOBBIX
NPOEKTHBIX PEUICHUHN IS COOMIOACHUS
TpeOOBaHUH SHEPreTUYECKON
3(PEKTUBHOCTH 3TaHHUI, CTPOCHHI,
COOPYKEHHII.

2. MecTO JUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Jucuuminunza «Vcrnonb30BaHue HU3KONMOTEHIIMAIBHBIX UCTOYHUKOB TEIUIOTHI» OTHOCHUTCS K
YKCITY JIEKTUBHBIX TUCUUIUIMHBI «biok 1. Jlucuumiunsl (MOLyIn)».

«Hcnonp3oBaHne HU3KOIIOTCHIIMAJIBHBIX HCTOYHUKOB TCIIJIOTHI» B3aMMOCBA3aHa JIOTUYCCKHU
U COJEPKATEIbHO-METOANUECKH CO CIEAYIOUMMH TUCHUIUIMHAMU U npakTukamu OOIL:

— IIpoexTupoBaHue U 3KCIUlyaTalllsl CHCTEM OTOIUICHUS U BEHTWISALIUU;

— CoBpeMeHHbIe IPOOIeMbI TEIIOHEPTETUKH, TEIUNIOTEXHUKH U TEIJIOTEXHOJIOTHiA;

— IIpoekTupoBaHue U dKCIUTyaTalus TEINIOOHEPreTUYECKUX YCTAaHOBOK;

— IIpoekTupoBaHue U SKCILTyaTaIisi HICTOYHUKOB U CUCTEM TEIUIOCHA0KEHUS;

—IIpoGneMbl 3HEPro- U pecypcocOEpekeHUs] B TEIUIOIHEPreTUKE, TEIUIOTEXHUKE U
TEIIOTEXHOJIOTHH.

3. CTpykTypa u coiep:KaHue TUCUUIIIHHBI

OO6mas TpyA0EMKOCTh JUCHUUIUIMHBI COCTAaBIISIET 1O OYHOU (opMe oOyueHus 4 3aueTHbIe
enunuisl (144 gacos), mo 3a04HO# popme oOyueHus 3 3auetHbie eauHuUIb! (108 vacos).

3.1 Buabl yueOHoii padoThI H TPYA0EMKOCTH
(o popmam 0OyUeHMs)

3.1.1. Ounas ¢popma oOydeHUs

Ne B 610l DG KoanuectBo | CemecTpsl
w/n U1 yueoHoi padoThl 4ACOR >
1 | AyautopHble 3aHATHSA 36 36
B ToMm unce:
1.1 | Jlekuuu 18 18
1.2 | CemuHapCcKue/IPaAKTUIECCKHUE 3aHITHS 18 18
1.3 | JlabopaTopHbIe 3aHATHS - -
2 | CamocTosiTeJIbHAsI padoTa 108 108
3 | IlpomexkyTouHasi aTTecTaANMs
3auet/mud.3aueT/FK3aMeH IK3aMeH JK3aMEH
HTtoro 144 144




3.1.2. 3aounas ¢popma oOydeHus

Ne . KoanuyecrBo |  CemecTpbl
Bup y4eOHoii padoThI
n/n 4acoB 2
1 | AyaruropHble 3aHATHSI 22 22
B ToMm unce:
1.1 | Jlexuuu 12 12
1.2 | CemuHapCKue/IPAaKTUUECKHIE 3aHATUS 10 10
1.3 | JIabopaTopHble 3aHITHS - -
2 | CamocTosiTe/ibHasI padoTa 122 122
3 | [IpomeskyTouHasi aTTeCTAMS
3auet/mud.3a4eT/s3K3aMeH IK3aMeH IK3aMEH
Hroro 144 144
3.2 TemaTnuyeckuii NJaH U3yYeHHUs TUCIUIIMHBI
(mo popmam oOyueHus)
3.2.1. Ounas ¢popma 0OydeHus
TpynoeMKOCTb, Yac
AynutopHas padora =
> O Q = E
= 5 A g < B o=
Ne Pasnesbl/TemMbl = < = = = 5 | 2 = | & £
n/m JAUCHHILTAHBI 8 = = é’ = % = 2 g 3 e
= | B |EE3 £E|E25|§8*"
X Q = =)
S 1887 g7| &8 2
O E = = S
1 Tema 1. Beenenue. 24 3 3 - - 18
2 Tema 2. TeXHOTOTUYECKUE CXEMBI 24 3 3 - - 18
WCTIOJIb30BaHUST HU3KOIIOTCHITUATLHON
TEIUIOTHI TETUIOBBIMU HACOCAMH, OITBIT
UX DKCILTyaTaliu.
3 Tema 3. Peanmu3arus 24 3 3 - - 18
sHEeprocOeperaroIux TEXHOJIOTHI Ha
OCHOBE TETUIOBBIX HACOCOB.
[lepcrieKTUBHBIC HATIPABICHUS UX
WCIOJIb30BAHUSI.
4 Tewma 4. [Ipoextet THY 24 3 3 - - 18
5 Tema 5. DKOHOMHKA HUCTIOTH30BAHUS 24 3 3 - - 18
HU3KONOTEHIIMATBHOM TEIUIOTHI.
6 Tema 6. TloTeHmman pa3BuTHs pbIHKA 24 3 3 - - 18
TEIUIOBBIX HACOCOB.
Hroro | 144 18 18 - - 108




3.2.2. 3aounas ¢popma oOydeHus

TpynoemMKoCTh, Yac

=
AyauTopHasi paéora s
~. ()
S 0 ) w 8
s 2 = S| 3=
Ne Pa3zaennl/TeMsl o - 255 &s 5 = o £
o e
n/n JUCHUIIINHBI 3 § = g & e = 2 2 2 e
2 Z T EZ| 8| BEE| 5 &
f:: =S s O O 0 S o s
SETET B
= o
1 Tema 1. Benenue. 24 2 1 21
2 Tema 2. TexXHOJIOTHYECKHUE CXEMBI 24 2 2 20

HCIIOJIb30BaHUA HI/IBKOHOTCHI_II/IEU'ILHOI\/'I
TCIJIOTHI TCIJIOBBIMH HAaCOCaMH, OIIBIT
HX SKCILIyaTalluu.

3 Tema 3. Peanuzanus 24 2 2 20
9HEprocOeperarIux TEXHOJIOTHI Ha
OCHOBE TEIUIOBEIX HACOCOB.
[lepcnieKTUBHBIC HAITPABICHUS UX

MCIIOJIb30BaHUSI.

4 Tewma 4. IIpoextsl THY 24 2 2 20

5 Tema 5. DKOHOMHMKA HUCIIOTH30BAHUS 24 2 2 20
HU3KOMOTCHIIMATLHOU TETUIOTHI.

6 Tema 6. [ToTeHnnan pa3BUTHS PhIHKA 24 2 1 21
TEIIOBBIX HACOCOB.

Htoro 144 12 10 - - 122

3.3  ConaepxaHue THCHUILTHHBI

Tema 1. BBenenue.

MamuHel UM CHCTEMbl HHU3KONOTEHUUATbHOM dSHepreTuku. (OCHOBHBIE MPUHIIMIIBI
WCIIOJI30BAHUS HETPAJAUIIMOHHBIX HCTOYHHKOB TEIUIOBBIX PECYpPCOB MJisi TIONYYEHHs XOJIOAa,
TEIUIOTBI W JJEeKTpodHepruu. [lapokommpeccopHbie TEMIOBBIE HACOCHL. — Pe30pOImoHHO-
KOMITPECCOPHBIE TEIUIOBBIE HACOCHL. AOCOPOIMOHHBIC IOBBIIIAIONINE TEPMOTPAHCHOPMATOPHI.
AOGCOpOIMOHHBIE TOHIIKAIOIINE TETUIOBble TpaHcopmaTopsl. Poccuiickue aOCcOpOIMOHHBIC
OPOMHUCTOIMTHEBBIC XOJIOUIHHBIE MAIIUHBI ¥ TETUIOBBIE HACOCHI HOBOTO TTOKOJICHHS.

Tema 2. TexHosoruvyeckne cxeMbl HMCIOJIb30BAHUSI HHU3KONMOTEHUHMAJIbHOWH TEMJIOTHI
TEIJIOBBIMH HACOCAMM, ONBIT X IKCIJIyaTALIMH.

PanmoHanbHble TEXHOJOTHYECKHE CXEMbl TEIUIOCHAOKEHUS C PpasIuYHBIMU THIIAMH
TEIJIOBBIX HAacOCOB. CXeMbI MOJOTrpeBa MOANMUTOYHOM ceTeBor BoAbl HAa TOL[. Cxemsl mogorpesa
CETEeBOM BOJIbI JJI1 KOMMYHAJIBHOTO TEIJIOCHAOKEHHUS ¢ UCTIOIh30BaHUEM Teria 0OpaTHOM CeTeBOM
BObI. CxeMa MCTIOJIb30BaHUs YTUITU3AINH TETIIa OXJIAK/IA0MIEeH BOABI TEXHOJIOTUYECKUX TIEUEH IS
MPOMBINUICHHOTO TeIuio cHaOkeHus. CXembl UCMONB30BaHUS YTHIM3AlWMA TEIUIa  BOJBI,
oxJyaxaarorieit kouaeHcaTopsl Typoun Ha TOIl u TOC. Cxema neHTpaaTn30BaHHOTO UCIIOIB30BaAHUS
teriocHabkenust ¢ TH wa KOC u L[TII. Cxema uCIONb30BaHUS SHEPIETUUECKUX PECYPCOB 30HBI
koJbieBoi aBTosioporu (MKAJI) nist o6orpeBa 1OpoKHOTO MOJOTHA U TETNIOCHAOKESHUSI KUTHIITHO—
KOMMYHAIIbHBIX 00BEKTOB. (CXema oOpraHu3alud TEIUIOCHAOKEHUS TOPOJCKOTO KBapTala C
WCIIOJIb30BAHUEM  HU3KONOTEHLIHMAIBHOIO TeIula pedyHoM Boxapl. (CXema  HUCIOJIb30BaHUSA
TEIJIOHACOCHBIX CHUCTEM JJIsi YMEHBIIEHUSl TEIUIOBOIO 3arpsi3HeHus mpynoB—oxiaguteneit ADC.
TennoHacocHas yCTaHOBKA I OTOIUIEHUS >KWJIOTO JI0Ma. TerioHacocHasi yCTaHOBKa yTHUIIM3aluN
TEIJIa KaHAJIM3aI[MOHHBIX CTOKOB.




Tema 3. Peanusanusi 3Heprocoeperalmux TeXHOJOIHil HA OCHOBE TEeIJIOBBIX HACOCOB.
ITepcnexkTHBHBIC HATIPABJICHUS UX HCIIOJIb30BAHUS.

HoBeie TexHomoruu. TexHonoruueckas cxeMa yTHINM3AllMM HU3KONOTEHIMAIBHOIO TeIlia
HIaXTHBIX BoOXA. lcnonp3oBaHue Temia 3arpA3HEHHBIX CTOKOB. TexHosorus yTHIW3aluu
HU3KOIMOTEHIIMAJIbHOTO TEIUIA 3arpsi3HEHHBIX MIAXTHBIX BOA. YTWJIM3alMs TEIUla MIaXTHBIX BOJ C
UCMOJIb30BAaHUEM  CIUPAJBHBIX TEIUIOOOMEHHUKOB. YTWIM3allMsi TeIUla MIaXTHBIX BOA C
HCIIOJIb30BAaHUEM TOHKOCJIOWHBIX OTCTOMHHMKOB. TEXHOJOTHS YTHUIM3ALUUU HU3KONOTEHLIUAIbHOIO
TEIIa 3arpsI3HEHHBIX X030BITOBBIX CTOKOB C UCIOJIb30BAHNEM TEILUIOBBIX HACOCOB

Tema 4. IIpoexTsl THY.

Mojenp 1 anropuT™ ONTUMH3ALHUN 3KOJI0r0—3HEPreTUYECKUX MapaMeTpOB TEIUIOCHA0KEHUS
YTOJIbHOM IIAXThl C YTHJIN3AalMEeH HU3KOMOTEHIIMAIbHOTO TeIUIa TEIUIOBBIMU HacocaMu. TexHoorus
YTUIM3AlMA HU3KOMOTEHIMAJIBHOIO Terla 0OOPOTHON BOJBI KOMIIPECCOPHOW CTaHIMU Ha IIaxTe.
ABTOMaTH3UPOBAaHHAs CUCTEMa YNPABICHUS TEIIOBBIM PEXUMOM IPOLECCa OYMCTKH XO030bITOBBIX
cTokoB B ycraHOoBKax TABC-15 ¢ npumeHeHNEM TEIUIOBBIX HACOCOB. TEXHOIOTHMUYECKNUN KOMILUIEKC
YTWIN3ALUKA HU3KOMOTEHIIMAIBHOTO TeIJIa MIaXTHOW BOJAbL. ONBITHO-TIPOMBIIIIEHHAS TEXHOJIOTHS
YTWIN3ALHUN HU3KOMOTEHIIMAIBHOTO TeIIa. TeXHOJIOrHs yTHIN3alMi HU3KOIIOTEHIIMAIBHOTO TEIlIa
3arpsA3HEHHBIX X03AHCTBEHHO—OBITOBBIX CTOKOB JJIsi OTOIUICHUS U ropsiuero BogocHadxenuss PHC-
3.

Tema 5. JkOHOMHMKA MCIIOIb30BAHUSI HU3KOMOTEHIMAJIBbHON TEIJIOTHI.

OnpeneneHue SKOHOMHUM DHEPrUM IIPU HMCIHOJIB30BAaHUM TEIUIOBBIX HacocoB. OneHka
3 PEKTUBHOCTH  HCIOJIB30BAHMUSA  TEIUIOBBIX  HACOCOB. OJHeprernueckas 3((HEeKTUBHOCTH
[IaPOKOMIIPDECCUOHHBIX ~ TEIUIOBBIX HAcCOCOB. MeTonuka pacuera TEXHUKO—3KOHOMHYECKOU
apdextuBHOCTH ncnionb3oBanus THT B chepe KKX.

Tema 6. [loTeHnuad pa3BUTUA PHIHKA TEIUIOBBIX HACOCOB.

Knaccudukanusi TErioBsIX HAcOCOB Jjsi 00OTpeBa JKWIBIX M HEKWIBIX TOMEIICHHM.
MupoBO# PHIHOK TEIUIOBBIX HACOCOB JUIsl 000IpeBa XKUJIbIX M HEXKMIIBIX ToMeleHni. O0beM 1 TEMITbI
IPUpPOCTa phIHKA TEIJIOBBIX HACOCOB JJII 000rpeBa KWIIBIX M HEKWIbIX MoMenieHuid B Poccun.
AHanu3 IpPOM3BOJACTBA TEIIOBBIX HAacocoB B Poccuu. MMIOPTHO-3KCHOPTHBIE ONEPALMU C
TETUTOBBIMHU HACOCAMH TSI 000TpEBa )KUJIBIX M HEXIITBIX TToMelneHuit B Poccuu. OCHOBHBIE COOBITHS,
TEH/IEHIIUM U MEePCIEKTUBbI Pa3BUTUS PBIHKA TEIUIOBBIX HACOCOB Ul 000IpeBa KUJIbIX M HEKUIIBIX
nomenieHuil B Poccun. @UHaAHCOBO-XO03AMCTBEHHAS JIEATEIBHOCTD U IUIAHBI Pa3BUTHS KPYITHEHIINX
urpokoB peiHka THY.

34 TemaTrnka ceMHHAPCKHUX/MPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHH

CeMHHapCKUE/TTPAKTUYCCKHUE 3aHITHS

Tema 1. BBenenue

Tema 2. TexHONMOrMYeCKHE CXE€MBbl  HCIOJIb30BAaHUS ~ HU3KONOTEHIMAIbHOM  TEIUIOTHI
TEIJIOBBIMU HACOCAMM, OIIBIT UX IKCILITyaTaluH.

Tema 3. Peanu3zanust sHeprocOeperaromux TEXHOJIOTUH Ha OCHOBE TEIJIOBBIX HACOCOB.
[IepcrieKTMBHBIE HAIPABIICHUS UX UCIIOJIB30BAHUS.

Tewma 4. [Ipoextsr THY.

Tema 5. DxoHOMHKA UCIIOJIB30BAHUS HU3KOMOTEHIIMAIBHOM TEIIOTHI.

Tewma 6. [ToTeHnIMan pa3BUTHs PhIHKA TEIJIOBBIX HACOCOB.



4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0eceyeHue
4.1 HopmatusHbie 1okyMeHTbI 4 'OCThI

1. TOCT P 54531-2011. HerpaauuuoHHble TexXHONOTHU. Bo3oOHOBIsEMBIE U
IbTEPHATHUBHBIC HCTOYHUKH YHEPTHH.

2. TOCT 19431-2023. DHepretuka 1 31eKTpUPHUKALIHSL.

3. TTOCT P 58092.1-2018. CucteMbl HaKOIUICHUS SIEKTPUIECKON SHEPTHH.

4. TOCT 30645-99. Dueprocbepexenue. HerpaguunoHHble 1 BO30OHOBISIEMbIE HCTOYHUKH
DHEPTUH.

4.2  OcHoBHasi 1uTepaTypa

1. TemnnoBble U KOHCTPYKTHUBHBIE PAacueThl XOJOAMJIBHBIX MAIKMH, TEIJIOBBIX HACOCOB M
tepMoTpancdopmaropos. Y. 2. Pacyer poTOpHBIX KOMIIPECCOPOB XOJOIMIBHBIX MAllUH: y4yeOHOe
nocobue [DaexkTpoHHBIA pecypc]: yueb. mocooue / A.H. HockoB [u ap.]. — DaekTpoH. maH. —
Canxkr-IlerepOypr: HUY UTMO, 2016. — 95 c.

2. IIporaceBuu A.M. DHeprocOepexeHre B CUCTeMax TEeIIOra30CHA0XKeH!s, BEHTUISUU U
KOHAWIIMOHUPOBAHUSL BO3MAyXa [DIEKTPOHHBIA pecypc]: ydeOd. mocodme — DIEKTpOH. JaH. —
Munck: HoBoe 3nanme, 2012. — 286 c.

3. KymunoB A.A. DHeprocOepexeHHEe B TEIUIOOHEPIeTUKE U  TEIUIOTEXHOJOTHSIX
[OnexTponnsrii pecype] / A.A. KyaunoB, C.K. 3uranmmnHa. — ODneKkTpoH. gaH. — MocKBa:
Mammunoctpoenue, 2011. — 374 c.

4. Kupcano O.A. I{ukinuyeckue TeIIOBBIE MPOIECCHl M TEOPHUsl TEIUIONPOBOJHOCTH B
pereHepaTUBHBIX BO3yXOMOI0TPeBaTeNIaX [DIEKTPOHHBIN pecypc|: yued. mocodue — DIIEKTPOH.
nmaH. — Mocksa: @uzmataut, 2007. — 240 c.

5. Jlunun A.I'. DHeprocOepexeHue B CyIIMIbHBIX YCTaHOBKaX [ DJIEKTPOHHBIN pecypc]: yueo.
nocobue — DiekTpoH. aaH. — MBanoso: UT'XTY, 2012. — 48 c.

4.3  JlonmoJHHUTeJbHAS JUTEPaTypa

1. Cepuxos C.B., Unbuna T.H. YTunuzanuus Temia yxoIsupx ra3oB KOTEIbHON YCTaHOBKHU B
CHUCTEME BO3IYIIHOrO OTOIJIEHUs. BecTHUK benropoackoro rocyaapcTBEHHOIO TEXHOIOIMUECKOTO
yHuBepcutera uM. B.I'. IllyxoBa - 2013r. Ne4.

2. TurxkoB JI.I'. TloBeimieHne »HEProdP@PEeKTUBHOCTH TEIJIOBBIX HACOCOB IMPH UX
WCIIOJIb30BaHUU B CHCTEME YTWJIM3AlMM TEIJIOTHI ynaiasieMoro Bo3ayxa. CTpOUTENbCTBO: HayKa U
obpazoBanue. 2012. Ne 4. - C. 4.

3. M3uno A.A. TemnoBble HAcCOCHl M TEpPMOTpaHCHOPMATOPHI: yUEeOHO-METOIUICCKOE
nocobue [DNeKTpoHHBINH pecypc]: yuebd.-meton. mocodume / A.A. I3uno, O.C. ManunuHa. —
OnektpoH. nan. — Cankr-Ilerepoypr: HUY UTMO, 2015. — 68 c.

4. YepnoycoB I1.U1. Peuuknunr. TexHonoruu nepepaOOTKM M YTHIU3ALUH TEXHOT'€HHBIX
00pa3oBaHWil W OTXOJOB B UEPHOW METAUTYpruH [DIEKTPOHHBIA pecypc|: yded. mocodbme —
OnektpoH. naH. — Mocksa: MUCHUC, 2011. — 428 c.

5. Kamkapos A.Il. CoBpemeHHBIE OMO-, OCH30-, TU3EIIb-TEHEPATOPHI U JAPYTHE TIOJE3HBIC
KOHCTPYKLUU [DNeKTpoHHBIN pecypc| — DnekTpoH. naH. — Mocksa: /IMK Ilpecc, 2011. — 136 c.

6. beictpunkuii I'.®. CripaBovHast KHUTA 110 SHEPTETUIECKOMY 000PYI0BAaHUIO MPEATPHUATHI
U OOILECTBEHHBIX 37aHui [DneKTpoHHBIN pecypc]: cnpas. / I.®. beictpuukwmii, 3.A. Kupeea. —
DNeKTpoH. AaH. — MockBa: Mammunoctpoenue, 2011. — 592 c.
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4.4  JjaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBeneHue 3aHATUI U aTTECTAllUil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
CHUCTEeMBbI JucTaHIMOHHOTO 00yueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM paszzenaM mporpaMMsl:

Hassanne D0P Cchlika

Hcnonp3oBanue
HU3KOIIOTEHIIHAIbHBIX https://online.mospolytech.ru/local/crw/course.php?id=4228
NCTOYHUKOB TCIIJIOTHI

Pazpaboranneiii DOP BkmoyaeT B ceOs: JEKIMOHHBIA M TPAKTUYECKUH MaTepual,
CaMOCTOSITENIbHYIO padOoTy; BHI€OMAaTEPUAIBI; TPOMEXYTOYHBIA U UTOTOBBIN TECTHI.

[Mopsmokx mpoBeneHus: pabOT B AMCTAHLIMOHHOM (popMmare yCTaHABIMBACTCS OTACIbHBIMH
pacropspKeHUSIMU TTPOPEKTOpa Mo y4eOHOW paboTe u/Wiu IIEHTPOM y4eOHO-METOAMIECKOM PaOOTHI.

Kaxnapiii  cTymeHT oOecrneueH HMHAWBHUIYalbHBIM HEOTPAHMYEHHBIM  JTOCTYIIOM K
3JIeKTPOHHBIM Onbmnorekam yauepcutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

CchuiKa Ha DIIEKTPOHHYIO OMOTUOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JluneH3uoHHOe W  CBOOOAHO  pacnpocTpaHseMoe INPOrpaMMHOe
o0ecmeuenue

1. MoitOduc — poccuiickasi KOMIaHUA-pa3pabOTUNK Oe30MaCHBIX O(DUCHBIX PELICHUH IS
oOuieHus: M coBMecTHOM paboTel ¢ nokymeHTamu (AnbrepHatBa MS Office)
https://myoffice.ru/

2. Ilmarpopma nanoCAD — 310 poccwiickas TuaTdopma Ui TPOCKTHPOBAHUS H
MOJICIMPOBAaHMs 00BEKTOB pazauuHoON cioxHocTU. [lognepxka popmaros *.dwg u IFC
JleaeT ee OTIW4YHbIM pemenneM st coBmemieHus CAIIP- u BIM-texnonoruid.
@OyHKIMOHANT MIATGOPMBI MOXKET OBITh PACIIMPEH C IOMOIIBIO CHEIHATBHBIX MOIYJIEH
https://www.nanocad.ru/support/education/

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

4. VALTEC.PRG.3.1.3. IlporpaMma ajs TEIJIOTEXHUYECKUX U THAPABINYECKHX PACUETOB
https://valtec.ru/document/calculate/

5. Ownmnaiin pacuerst ABOK-CO®T https://soft.abok.ru/help_desk/

4.6 CoBpemennble npodgeccuoHaJbHbIE 0a3bl JAHHBIX U HUH(OPMALHOHHbIE
CIPaBOYHbIE CHCTEMbI

Poccuiickas HanmoHanbsHas 6ubnuoreka http://www.nlr.ru

ObC «YHuBepcuTerckas oubnmuoreka onnaita» https://biblioclub.ru/index.php

Hayunas snexkrponnas oubiauoreka http://www.elibrary.ru

Poccwuiickas rocynapctBenHast oubimoreka http://www.rsl.ru

O6pasosarenbHas miathopma FOPAIT http://www.urait.ru

«TexaKkenepT» — CIpaBovHas CHCTEMa, MPEI0CTABISIONIAs HOPMAaTUBHO-TEXHUUECKYIO,
HOPMAaTHBHO-TIPABOBYI0 HH(POPMAIHIO https://TexdKcnepT.caT/

7. HII «ABOK» — T[OMONIHMK HWHXEHEpa MO  OTOIUICHUIO, BEHTUJISIUHU,
KOHIWIIUOHUPOBAHHUIO BO3/yXa, TEIUIOCHAOKEHHIO W CTPOMTENBHON TerIo(hu3nKe
https://www.abok.ru/

ok wbhE



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-JIOCBE - Omnexrponnsni 3konor. HezaBucumas wHpoOpMamus O POCCHICKHX
opraHuzanusx, ©0a3a HOPMAaTHBHBIX JOKYMEHTOB M 3aKOHOJATENIbHBIX AaKTOB
https://e-ecolog.ru/

9. MUmnxenepHas cantexuuka VALTEC (karazor mnpoayKuMd U HOpPMAaTHUBHas
nokymenTanusi) https://valtec.ru/

S. MarepuajbHO-TEXHHYECKOE O0ecreyeHue

JUia  npoBeneHHs JIEKLIMOHHBIX 3aHATUN HCIOJB3YIOTCA AayIAUTOPHM, OCHAIlEHHBIE
KOMIIBIOTEpaMH, WHTEPAKTUBHBIMU JIOCKaMHU, MYJIbTUMEIUWHBIMU IPOEKTOPAMHU U SKpaHaMHU:
AB2404, AB2415 u ayauropuu obiero ¢gonaa. Jlins npoBeaeHUs CEMHUHAPCKUX U 1aOOpaTOPHBIX
pabot ucnonws3zyrotcs aynuropun: AB2406, AB1101 u aynutopun koprmyca YPBAH. TEXHOTI'PA /]
MHHOBaMOHHO-00pa30BaTeIbHOM KoMILekce « TexHorpamy», KOTOpbIi pacioioskeH Ha TEPPUTOPUU
B/IHX.

6. MeTounquKne PEKOMEHIAUNA

6.1 Meroanueckue peKOMEHJANMU JJIsi TpenoJgaBaTesisi M0 OPraHU3aANMU
00y4eHuUs

6.1.1 IlpenonaBarenb OpraHu3yeT MpenojlaBaHue AUCIHUIUIMHBI B COOTBETCTBUU C
TpeboBanusimu «llomoxkenuss 00 opraHuzanuu 0Opa3oBaTeIbHOrO Mmporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCHUTETE U €T0 (Priinanax», yTBEpKAECHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2 Ha mepBOoM 3aHATHM IpenoiaBaTellb JOBOAMUT J0O CBEACHUS CTYJIEHTOB COJEp)KaHUE
paboueii nporpammel aucuuruinas (PTII).

6.1.3 TlpenogaBarens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BuUABl U POPMBI MIPOBEJICHUS 3aHATUHN MO AUCHIUILIIMHE, BKIIIOYAs MOPSAIOK MPOBEACHUS
3aHATUH C TPUMEHEHUEM TEXHOJOTUW JUCTAHIIMOHHOTO OOYyYeHUsSI M CHUCTEMBbI
nuctannronHoro ooydenus: yauepcuteta (CJIO Mockosckoro ITonurexa);

— BUJBI, COAEpKAHHE W TOPSAOK MPOBEIEHUS TEKYLIEro KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBHUH C (DOHJOM OLIEHOUHBIX CPEJICTB;

— (dopmy, comepkaHHE W TIOPSAJOK TMPOBEACHUS TPOMEKYTOUYHOM aTTeCTallud B
COOTBETCTBHUH € (DOHJOM OILIEHOYHBIX CPENICTB, MpeaycMoTpeHHbM PI1/I.

6.1.4 TIpenogaBatenb TOBOJMT IO CBEJICHUS CTYICHTOB I'pa( K BHITOIHEHHS YIeOHBIX padoT,

npenycMorpenssix PITI.

6.1.5 [IpernomaBaTenb peKOMEHIyET CTYACHTAaM OCHOBHYIO U JIOTIOJHUTENBHYIO TUTEPATYPY.

6.1.6 [IpemogaBaTens MpeIOCTABISET MEPel MPOMEKYTOUHOM aTTecTalrel (3K3aMEeHOM WIIH
3a4€TOM) CIIMCOK BOIIPOCOB VISl TOATOTOBKH.

6.1.7 IlpenomaBaTenu, KOTOpHIE MPOBOJAT JEKIIMOHHBIE U MPAKTUYECKUE (CEMUHAPCKHE)
3aHATHS, COTVIACYIOT TEMAaTHYECKHH IUIaH MPAKTUYECKUX 3aHSTHH, 4TOOBI MCTOIB30BaTh €IUHYIO
cucteMy 0003HAYECHHI, TEPMUHOB, OCHOBHBIX MOHSATUI TUCIUTUTHHEIL.

6.1.8 Ilpm TOATOTOBKE K CEMHHAPCKOMY 3aHATHIO 110 TEPEYHIO OOBSBICHHBIX TEM
MpernoAaBaTeNlio  HeOOXOAUMO YTOYHHWTH IUIaH WX MpoBeaeHus, cormacHo PIIJI, mpomgymats
(GOPMYITUPOBKHU U COJEPKaHNE YIEOHBIX BOIPOCOB, BEIHOCUMBIX Ha OOCYK/I€HHE, 03HAKOMHUTHCS C
IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHAPA.

B xone cemuHapa BO BCTYNUTEIHHOM CJIOBE PACKPBITh MPAKTUUYECKYIO 3HAUUMOCTb TEMBI
CEMUHAPCKOT0 3aHATHS, OMPEIEIUTh MOPSIOK €ro MPOBEICHUS, BpeMsi Ha OOCYXKICHHE Ka)IO0TO
yueOHOro Bormpoca. Vcrnonb3oBaTh (QPOHTANBHBIM OMPOC J1aBas BO3MOXXHOCTh BBICTYIHTH BCEM
CTyJI€HTaM, MIPUCYTCTBYIOIIUM Ha 3aHATHUH.


https://e-ecolog.ru/
https://valtec.ru/
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B 3aximouuTenbHON 9acTH CEMHUHAPCKOTO 3aHATHS CJIEIyeT MOJBECTH MTOTH: JaTh OLECHKY
BBICTYIUICHHI Ka)KIOTO CTYACHTA M y4eOHOU IPYIITBI B LIEJIOM. PacKphITh OI0KUTEIbHBIE CTOPOHBI
M HEJIOCTAaTKU MPOBEIEHHOTO CEMHHAPCKOTro 3aHATHS. OTBETUTh HAa BONPOCH! CTYACHTOB. BrimaTh
3aJ]aHus U CAMOCTOATENFHOM paboThI IO MOATOTOBKE K CICAYIOIIEMY 3aHSTHIO.

6.1.9 ILlenecooOpa3Ho B Xo/€ 3amUTHl pedepaTo, 1a00paTOPHBIX padoT, KypCOBBIX paboT H
IPOEKTOB 3a/1aBaTh BBICTYNAIOUIUM M ayJUTOPUHU JONOJHHUTEIbHbIE M YTOUYHSIOIIME BONPOCHI C
LEJIbIO BBIICHEHUS UX MO3ULUH M0 CYIIECTBY 00CYkK/1aeMbIX IPOOIIEM.

Bo3MosxHO mpoBeieHue 3aHATUI U aTTeCTalUil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMBI AUCcTaHIMOHHOrO o0yuenus yuusepcuteta (CJO Mockosckoro [lonurexa).

6.1.10 Ilopsnoxk mnpoBeaeHHs pabOT B JUCTAHIMOHHOM (opMare ycTaHABIMBACTCS
OTJICIbHBIMU  PACHOPSKEHUSIMU [IPOPEKTOpa MO Yy4yeOHOM paboTe W/WiM IEeHTPOM YydeOHO-
METOAMYECKON pabOTHI.

6.2 Meroauueckue yKa3aHusi AJ1s1 00y4alOUIUXCs M0 OCBOCHUIO U CIIUNJIMHBI

6.2.1 CtyneHTy HEOOXOAMMO COCTaBHUTh i ceOs rpaduK BBIMOJHEHUS YYEOHBIX PadoT,
npenycmorpeHnsix PIIJ] ¢ yu€rom TpeGoBaHMi ApPYrHX IUCIHMIUIMH, H3y4YaeMbIX B TEKYIIEM
ceMecTpe.

6.2.2 Ilpu mpoBeleHUU 3aHATHI W TPOLELYP TEKyIleHd M NMPOMEXYTOYHOH aTTecTaluu C
UCIOJIb30BAHUEM MHCTPYMEHTOB HH(GOPMALMOHHON 00pa3oBaTenbHON cpelbl JUCTAaHIIMOHHOIO
obpazoBanus yauBepcurera (CJIO Mockosckoro Ilonurexa), kak BO BpeMsi KOHTAaKTHOW pabOThI €
npenojaBaTeseM, TaK U BO BpPEMsl CaMOCTOSATENBHOW pabOThl CTYIEHT JOJDKEH 00ecrnedyuThb
TEXHUYECKYI0 BO3MOXHOCTh TUCTAHIIMOHHOTO TMOJKIIOUYEHUS K CHCTEMaM JUCTAHIIMOHHOTO
oOyuenust. IIpy OTCYTCTBHMM TakoH BO3MOYKHOCTHM OOCYIUTh CHUTYallMI0 C IpernojaBaTeieM
JVCHIUATUTAHBL.

6.2.3 K mpoMexyTOuHOH aTTeCTallMy JOITyCKAITCS TOJIBKO OOYYarOIIUecs, BHITIOIHUBIIHE
BCE BHJIBI yueOHOI paboThl, MpeycMOTpeHHbIe padoueil mporpammoit nuctumianas (PI1IT).

1. DOoH/1 OLIECHOYHBIX CPeICTB

7.1  MeToabl KOHTPOJISI M OIIEHNBAHMSI Pe3yJIbTATOB 00yUYeHUSA

KoHTpons ycmeBaeMOCTM W KadecTBa IOATOTOBKM IIPOBOAMTCS B COOTBETCTBUU C
TpeboBanusimu "llonmokeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipoluecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE" .

JIJ1 KOHTpOJISI yCIeBaeMOCTH M KauecTBa OCBOEHUS TMCUUIUIMHBI HACTOSIIENH IporpaMMoi
IIPEyCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIA:

— KOHTPOJIb TEKYIIEeH yCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

— IIPOMEXKYTOUYHAs aTTeCTalusl.

B mpouecce o0yueHust UCONB3YIOTCS CIAEAYIOLIUE OLEHOUYHBbIE (POPMBI CAMOCTOSITEILHOM
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH U MPOMEXYTOUHBIX
aTTecTaluu:

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

— DK3aMEH.

OneHouHble cpeAcTBa TEKYLIErO0 KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI, AJIs1 KOHTPOJISL OCBOEHHSI 00yYaIOLIMMHUCS Pa3/esIOB JUCIUIIIIMHBI — PEIICHUE 3a/1a4.

OO0pa31bl TECTOBBIX 33/1aHUI, KOHTPOJIBHBIX BOIIPOCOB M 3aJaHUM JIJIsl TPOBEICHUS TEKYILEro
KOHTPOJIs, 9K3aMEHAIIMOHHbBIX OMJIETOB, IPUBEICHBI B IPUIIOKEHUH.
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7.2 llIkana u KpUTEPUHU OLEHNBAHUSA Pe3yIbTATOB 00yUeHH S

[Tokazaresnem orieHHUBaHU KOMIIETEHIMI Ha pa3IUYHbBIX ATanax UX GOPMUPOBAHUS SIBIISIETCS
JOCTIKEHUE 00yJaloUIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB O0yUYEHHS M0 JUCHUIUIMHE (MOJIYJIIO).

dopma MPOMEKYTOUHOM aTTECTALIUN: IK3AMEH.

[TpomexyTouHas aTTecTaius 00yJaronmxcs B (GopMe 3K3aMeHa MPOBOUTCS IO pe3yIbTaTaM
BBIMIOJIHEHHSI BCEX BHUIOB Y4eOHON palOOThI, MPEelyCMOTPEHHBIX YYEOHBIM IUIAHOM [0 JaHHON
JUCHUITIINHE (MOI[y.]IIO), IIPpU 5TOM YUHUTBIBAIOTCA PE3YJIbTAThI TCKYIIECTO KOHTPOJIA YCIICBACMOCTU B
TeyeHue cemectpa. ONEeHKa CTeNeHH TOCTHKEHHUS OOYy4YaroUIMMUCS IUIAHUPYEMBIX pPe3yJIbTaToOB
0o0y4yeHusi MO JUCUUIUIMHE (MOJYJI0) MPOBOAMUTCS IMPENoaaBaTesieM, BEAYIIUM 3aHATHUS TIO
JTUCIUILIMHE (MOIYJII0) METOJIOM 3KCHEepTHOM olleHKU. [1o uToram npomexyTouyHOM aTTecTaluu 1o
JUCHUIIIINHEC (MOI[yJHO) BBICTABJIACTCA OLCHKA «OTIUYHO», «XOPOLIO», «YIAOBJICTBOPUTCIILHO» HIIN
«HEYIOBIETBOPUTEIILHOY.

K HpOMG)KyTO‘IHOfI aTTeCTalu OOMYCKAIOTCA TOJBKO CTYACHTBI, BBIIIOJIHUBIOINEC BCC BUbI
yueOHOM paboThl, MpeayCMOTpEeHHbIe pabouell mporpaMMmoi o aucuuiuinHe «Vcmonbp3zoBaHue
HU3KOIMOTCHIINAJIbHBIX UCTOYHHUKOB TCIIJIOTHI».

IIkaJjia oueHUBAHUSA Onucanue

BeIinonHeHs! Bece BUbI yueOHOH paboThl, IPelyCMOTPEHHbIE YUeOHBIM
maHoM. CTyIeHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHHH,
HaBBIKOB IPUBEJEHHBIM B TaOnMLAx IOKa3aTelel, omepupyer
MpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTyallUsX TMOBBILIEHHOM CiloXHOCTU. Ilpm s3ToM Moryr OBITh
JIOTYIIIEHBI HE3HAUNTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHHUS MIPH
aHAJIUTMYECKUX OllepalusaX, MepeHoce 3HaHUM U yMEHHMH Ha HOBBIE,
HECTAaHJIAPTHHIE CUTYAIUH.

BeimonHeHs! Bece BUIbI yueOHOH paboThl, TPelyCMOTPEHHbIE YU€OHBIM
wiaHoM.  CTyleHT  JIeMOHCTpUpPYET  HENOJHOE, IpaBUIbHOE
Xopo1o COOTBETCTBUE 3HAHWM, YMEHMH, HaBBIKOB NPHUBEIECHHBIM B TaOJHLaX
nokaszareiei, nuOO0 ecnu TpU  OTOM ObUTM  JOMyIIeHbsl 2-3
HECYIIECTBEHHbIE OIINOKH.

Boinonnens! Bce BUbI yueOHOM pabOThl, IPEayCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyZIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBellleHa OCHOBHasl, Han0oJiee Ba)kHasl 4aCTh MaTepHaa, HO IPU 3TOM
JIONYIIIEHA 0J1HA 3HAYUTEIbHAsl OINOKA UM HETOYHOCTb.

He BommonneH onuH wian  Oonee BUAOB  y4yeOHOM  paboThI,
MPEeIyCMOTPEHHBIX Y4eOHbIM TUTaHOM. CTYAEHT JE€MOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HAaBBIKOB MPHUBEJACHHBIM B
TabauIax ToKa3arenel, JOMYCKalOTCS 3HAUMUTENbHBIE OIIMOKH,
MPOSBIIIETCS OTCYTCTBHE 3HAHWM, YMEHHUW, HaBBIKOB 110 pALY
MIOKAa3aTeJeH, CTyIeHT UCIBITHIBAET 3HAUUTEIbHbBIE 3aTPYJHEHUS pU
ONEPUPOBAHUHU 3HAHUSIMU M YMEHHUSIMHU NPU MX NEPEHOCE Ha HOBBIE
CUTYallUU.

OTINYHO

yI[OBJ'IeTBOpI/ITeHBHO

HeynosnerBoputensHo
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7.3  OueHo4YHbIe cpeCTBA

7.3.1. Tekyuuii KOHTPOIb
Jli1st mpoBeIeHHsI TEKYIIETO KOHTPOJISI IPUMEHSIOTCS CIIeayomue (GOpMbL: pa3HOypOBHEBEIE
3aJa4 ¥ 3aJlaHusl; JOKJIAd, COOOLIeHNE; YCTHBIN OIpoc, codece10BaHue.

7.3.2. [IpomexxyTO4Has aTTECTAIHS

[IpomexxyTouHasi aTrecTanus MPOBOJUTCS HA COOTBETCTBYIOIMX (opmMaM OOydeHHUs
ceMecTpax B (popMe IK3aMeHa.

DK3aMeH MPOBOAUTCS MO OMUIIETaM, OTBETHI IPEAOCTABIISAIOTCS MUCHMEHHO C MOCIETYIOIUM
YCTHBIM coOeceioBaHueM. busetsl GopMupyroTcs U3 BOIPOCOB MPEACTaBIEHHOIO HIKE nepeyHs. B
OMJIeT BKIIIOYAETCS JBa BOIPOCA U3 PA3HBIX Pa3/eiIoB AUCLUIUIMHBI U OJTHO IPAKTHUUYECKOE 3aJJaHHeE.
[TepeyeHb BOPOCOB COOTBETCTBYET T€MaM, U3yUEHHBIM Ha JIEKIIUOHHBIX M CEMUHAPCKHUX 3aHATHIX
(mpunaraercst). BpeMst Ha MOArOTOBKY MMCbMEHHBIX OTBETOB — 210 40 MUH, yCTHOE coOece]0BaHuE —
10 10 MunyT.

7.3.3. Borpock! AJist 5K3aMeHa

1. MamvHbl ¥ CUCTEMbI HU3KOMIOTEHIIMATBHON SHEPTETHKHU.

2. OCHOBHbIE IPUHLHUITBI UCTIOJIB30BAaHUS HETPATUIIMOHHBIX HCTOYHUKOB TETNIOBBIX PECYPCOB
JUTSL TIOJTYYEHMSI X0JI0/1a, TETUIOTHI U 3JIEKTPOIHEPTUU.

3. [TapokoMIipeccopHbI€ TETJIOBbIE HACOCHI.

4. Pe30opOIMOHHO-KOMITPECCOPHBIE TETIJIOBBIE HACOCHI.

5. A6copOLrOHHbBIE TOBBIIIAIOIINE TEPMOTPAHC(HOPMATOPHI.

6. AOGCOpOIIMOHHBIE TOHMKAIOIINE TETUIOBBIE TPAHC(POPMATOPHI.

7. Poccuiickrie aOCOpOIMOHHBIE OPOMUCTOIUTHEBBIE XOJOAMIbHBIE MAIIUHBI U TEIIOBbIE
HAcOChl HOBOTO TIOKOJIEHMSI.

8. PanmoHanbHbIE TEXHOJOTMYECKHE CXEMBbl TEIJIOCHA0KEHUS C Pa3lWYHBIMUA THUIIAMU
TEIUIOBBIX HACOCOB.

9. CxeMbl TOJ0TpEBa MOAMUTOYHON ceTeBOM Boibl Ha TOL.

10. Cxemsl mojorpeBa ceTeBOM BOJbl JUIsl KOMMYHQJIBHOTO TEIUIOCHAOKEHUS C
UCIIOJIb30BaHUEM TeIl1a OOpPaTHOI ceTeBOI BOJIBI.

11. Cxema UCTIONB30BAHMS YTHIIM3AIIMH TETJIa OXJIaXKIat0IIeH BOABI TEXHOJIOTHYECKUX Meuei
JUTS IPOMBIIIJIEHHOTO TEII0 CHAOKEeHUsI.

12. CxeMbl HCTIONh30BaHUS YTIIIM3AIMH TETUTA BOJIBI, OXJIQXKTAOIIEH KOHIEHCATOPBI TYPOHH
Ha TOIl u TOC.

13. Cxema 1leHTpaIM30BaHHOTO UCIONb30Banus TertocHadxenust ¢ TH na KOC u LI TIL.

14. Cxema UCTOJIb30BaHUS SHEPTETHUECKUX PECYPCOB 30HBI KOJIbIIeBOM aBTo10poru (MKAJI)
JUIsE 000TpeBa JOPOKHOTO MOJIOTHA M TETUIOCHA0KEHUS KUIIUIITHO—KOMMYHAIBHBIX 00BEKTOB.

15. Cxema opraHuzanuy TEIUIOCHAOKEHUS TOPOJCKOTO KBapTajla C HCIOJIb30BaHUEM
HU3KOMOTEHIIMAIBHOTO TEIJIa PEUHON BOJIBI.

16. Cxema WuCHONB30BaHUS TEIJIOHACOCHBIX CHCTEM [JIsi yMEHBILIEHUS TEeIJIOBOTrO
3arpsi3HeHus npyaos—oxmnaaureneid ADC.

17. TennoHacocHasi yCTaHOBKA JIJIsl OTOTUICHUS YKUIIOTO JIOMa.

18. TeroHacocHas yCTaHOBKA YTHUJIM3ALUK TETJIa KaHAJM3AI[MOHHBIX CTOKOB.

19. HoBble TEXHOIOTUYU YTUIH3AINH TEIIA.

20. TexHomornueckasi cxema yTUIU3AINH HU3KOMIOTEHIIMATBHOTO TETUIA MMAXTHBIX BOJI.

20. Vcnionp30oBaHue TeIjia 3arpsi3HEHHBIX CTOKOB.

21. TexHOJIOTHS YTUIU3AIMH HU3KOTIOTEHIIMATBHOTO TETIA 3arPS3HEHHBIX IIAXTHHIX BO/I.

22. Yrunu3zaius Teria MIaxTHBIX BOJI C UCTIONIb30BAHUEM CITUPATBHBIX TETIO0OMEHHUKOB.

23. YTunuzanus Temia MaxTHBIX BOJI C UCIIOIb30BAHUEM TOHKOCIOMHBIX OTCTOWHUKOB.
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24. TexHONOTUS YTWIM3AIMHA HU3KOMOTCHIMAIBHTOTO TEIlIa 3arpsi3HEHHBIX X030BITOBBIX
CTOKOB C UCIIOJIb30BAaHUEM TEIJIOBBIX HACOCOB.

25. Mopnenp ¥ anTOPUTM  ONTHMM3AIMU  DKOJIOTO—IHEPTreTUYECKHX TMapaMeTpoB
TEIUIOCHAOKEHUSI YTOJNBHOM MIAXTHl C YTHJIM3AIMEeH HU3KOMOTEHIIMAIbHOTO TEIUIa TETIOBBIMU
HAcCOCaMH.

26. TexHonoruss yYTUIM3alUU  HU3KOMOTCHIMAIBLHOTO  Temia OOOPOTHOW  BOJIBI
KOMITPECCOPHOM CTAHIIMU Ha IIaXTe.

27. ABTOMaTHU3UpPOBAaHHAsA CHCTEMa YIPABJICHHS TEIUIOBBIM PEKHMMOM IPOLECCAa OUUCTKHU
X030bITOBBIX CTOKOB B ycTaHOBKaXx TABC-15 ¢ npumeHeHreM TeIrIoBbIX HACOCOB.

28. TexHOJIOrMYecKui KOMIUIEKC YTWIM3alUU HU3KOMOTEHIUAIbHIOIO TEeIJia IIaXTHOM
BOJIBI.

29. OnbITHO — NPOMBIIUICHHAS! TEXHOJIOTUS yTHIN3aUU HU3KOMOTEHIIMAJIBHOTO TeIla.

30. TexHoyorus yTHIM3AIIMA HU3KOMOTEHIIMAIBHOTO TEIlJIa 3arps3HEHHBIX XO035SHCTBEHHO—
OBITOBBIX CTOKOB JJIsl OTOIUICHUS U Topsiuero BogocHabxenuss PHC-3.

31. Onpenenenne 3KOHOMUU SHEPTUU IIPU UCIIOJIB30BAHUN TEIUIOBBIX HACOCOB.

32. Ouenka 3pPeKTUBHOCTH UCTIOIB30BAHMUS TEIUIOBBIX HACOCOB.

33. Duepreruueckas 3(pPpeKTUBHOCT TAPOKOMITPECCHOHHBIX TEIIOBBIX HACOCOB.

34. MeToauka pacdera TEXHHKO—3KOHOMHYECKOH 3¢ deKkTuBHOCTH ucnoiab3oBanus THT B
chepe KKX.

35. Knaccuduxamus TermioBbIX HACOCOB JIsl 000TPeBa KUJIBIX U HEXKUITBIX TTOMELICHHIA.

36. MupoBOIi PHIHOK TETUIOBBIX HACOCOB ISl 00OTPEBA KUIIBIX U HEXKHITBIX TIOMEIICHHH.

37. O6beM U TeMITIbl IPUPOCTA PHIHKA TEIIOBBIX HACOCOB I 00OTPEBa JKUJIBIX M HEXKHITBIX
nomMetienuit B Poccun.

38. AHanu3 npou3BOJCTBA TEIUIOBBIX HACOCOB B Poccuu.

39. IMNOpTHO-3KCIIOPTHBIE ONEpallUd C TEIJIOBBIMH HAcOCaMH JIsi 00OTpeBa >KHIIBIX U
HEXWIBIX TOMeIleHnii B Poccun.

40. OcHOBHBIE COOBITHS, TEHJCHIIUN U TIEPCTIEKTUBBI PA3BUTHS PhIHKA TETIOBBIX HACOCOB JIJIsI
o0orpeBa >KMIIBIX U HEXKWIIBIX ToMelleHuii B Poccun.

41. ®UHAHCOBO-XO3MCTBEHHAs JIEATEILHOCTh M TUIAHBI PAa3BUTUS KPYMHEHIINX UTPOKOB
peiaka THY.

42. Meroauka pacuera THY.

43. OnTuMH3anus KOHCTPYKIIUNA TETUIOYTUIIU3AIMOHHBIX YCTAaHOBOK.

44. Kombunuposanusle THY 11 cuctem oTomieHusl.
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IIpuaoxenune 1

IlepeyeHnb mpakTHYECKUX PadOT:

1. PacueT KOHCTPYKIMH TEIUIOBOI'O HACOCA;

2. Pacuer TeroyTUIM3allMOHHOM YCTaHOBKH JUIs IlepepadaThIBAIOIIETO MPEAIPUSTHS;

3. PacyeT TemioyTUIN3allMOHHON YCTaHOBKHU JI TPAHCIIOPTHOTO MPEANPUSATHUS;

4. PacueT TemIOyTUIM3aMOHHON YCTAaHOBKH Ul YTHIIM3AlMK TEIJIOThl YXOJAIIMX I'a30B Ha
TOLL;

5. Pacuer TemoyTUIn3alMOHHON YCTAaHOBKU AJI aAMUHUCTPATUBHOIO 3/1aHUS;

6. Pacuer THY ¢ nminacTUHYATHIM TEIUIOYTUIN3aTOPOM.

IIpuioxenue 2

Bomnpocel 11st caMOCTOATEIBHOT0 U3YYEeHUs

1. IIpoGnembl TeriocHAOXKEHUS B KOMMYHAQJIBHOM XO3SIICTBE, MyTH HX pEIICHUS C
HCII0JIb30BAHUEM TCIJIOBBIX HACOCOB.

2. DuHeprocOepekeHHE M  JKOJOTUYECKHUE MPOOJIEMbl  TOIUIMBHO—3HEPTETUYECKOTO
KOMILJIEKCA.

3. IlpuMeHeHHE TEIUIOBBIX HACOCOB — OCHOBHOM IyTh CHHXEHHUS HHEPrOEMKOCTHU
MIPOU3BOICTBA.

4. Pecypcol U 3(h(PEeKTUBHOCTh HCIONIB30BaHUS BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU B
Poccumn.

5. DKCepreHnuecKuil MeTo1 TEPMOIMHAMUYECKOT0 aHAIM3a.

6. TGHJ'IOBI)IG OTXObI HpC}IHpI/ISITI/Iﬁ HpOMBIIHJ'IeHHOCTI/I, nux KJ'IaCCI/I(i)I/IKaIII/ISI 1 BO3MOXHOCTH
YTUIM3ALUH.

Ipuiaoxenne 3

IIpuMepsl 32124 119 CEMUHAPCKUX 3aHATHH

3agayva 1. [Ipumep pacuera TEmIOBOro Hacoca.

HcXoHbIE YCIOBHUS: TEMIONOTPEOHOCTh KOTTEMKA muomasio 120-240 mM? (B 3aBUCUMOCTH
oT Teruionsoisiuu) — 12 kBT1; Temneparypa Boabl B cucTeMe OTOIUIEHUS AOKHa ObITh 35 °C;
MUHHMMaJbHas Temreparypa Temnonocutens — 0 °C. J{ns o6orpesa 31aHus BBIOpaH TEIUIOBOM HAacOC
MomIHOCThIO 14,5 kBT (Onmmxaiimmii OoabIuii THIOpa3Mep), 3aTpadynBarOIINi Ha HarpeB (peoHa
3,22 xBt. TemnocheM ¢ MOBEPXHOCTHOTO C€JOsl TpyHTa (cyxas rinuHa) q passercs 20 Br/m. B
COOTBETCTBUU C [MOKAa3aHHBIMU BBILIE POPMYJIaMU PACCUUTHIBAEM:

1) Tpebyemyto TeIIOBYIO0 MOLTHOCTh KOJIEKTOpa:

Qo =145-3,22=11,28 xBr;

2) cyMMapHyo JUIMHY TpyO:

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

Jlnist opraHu3aiy Takoro KoJjieKTopa norpedyercst 6 KOHTypoB JUTMHOM 1o 100 Mm;

3) npu mrare yknaaaku 0,75 M HeoOXouMast TUIONIAIb YIacTKa:

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

4) o0mmuii pacxo/1 IIMKOJIEBOTO pacTBOpa:

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

pacxon Ha oauH KoHTyp paseH 0,58 M3u. Jlns ycTpoiicTBa KOJJIEKTOpa BBIOMpaeM
METAJUIOIIACTUKOBYIO TpyOy THmopasmepa 32 (mampumep, PE32x2). Tlotepu naBnenuss B He
coctaBat 45 Ila/m; compoTuBIeHHE OIHOTO KOHTypa — mpumepHo 7 klla; ckopocTh moToka
temnonocurens — 0,3 m/c.



17

3agaya 2. PacyeT ropu3oHTAIbHOI0 KOJJIEKTOPA TEMJIOBOI0 HACOCA

CpeMm Temuia ¢ Kaxa0ro MeTpa TpyObl 3aBUCHT OT MHOTHMX NapaMeTpOB: IIyOUHBI YKIJIAJKH,
HaJIM4Yusl TPYHTOBBIX BOJ, KayecTBa rpyHTa U T.J. OpHUEHTHPOBOYHO MOXHO CUMTATh, YTO MAJIS
TOPU30HTAJIBHBIX KOJIJIEKTOpPOB OH coctaBisier 20 Bt/m. bonee TouHo: cyxoil mecok — 10, cyxas
rHa — 20, BiakHas riuHA — 25, ruHa ¢ O00NbIIMM cojlep:kaHueM Bojbl — 35 Bt/m. Pasnuny
TEMIIepaTypbl TEIJIOHOCUTENS B NMPSIMOM M OOpaTHOM JMHUM METJIM MPH pacdyeTax MPUHUMAIOT
00b14HO paBHoi 3 °C. Ha yyacTke HaJl KOJIJIEKTOPOM HE CJIEAYET BO3BOJIUTh CTPOCHUM, YTOOBI TEILI0
36MJIM IIONOJHSUIOCH 3a CYET COJHEYHOW paauanud. MUHUMaIbHOE pacCTOSIHUE MEXKIY
MIPOJIOKCHHBIMH TpyOamu M0JKHO ObITh 0,7-0,8 M. [{nmrHa OTHOM TpaHIIEH COCTABISET OOBIYHO OT
30 mo 120 M. B xauecTBe TEIIOHOCUTEINS IEPBUYHOTO KOHTYpa PEKOMEHAYETCSl UCI0NIb30BaTh 25-
IPOLEHTHBI pacTBOp IiMKOJsA. B pacuerax ciemyer ydecTb, YTO €ro TEIUIOEMKOCTb MpHU
temnepatype 0 °C coctapuser 3,7 kJx/(xr-K), mnotHocts — 1,05 r/em®. Ilpu ucnons3oBaHuu
aHTU(pU3a IOTepH JaBieHus B TpyOax B 1,5 pa3a Gosblile, yeM Npu HUPKYISILUK BOAbL. [l pacyera
napaMeTpoB MEPBUYHOIO KOHTYpa TEIJIOHACOCHOW YCTAHOBKH MOTPeOyeTCs ONpEIeNUTh Pacxon
aHTU(pU3a:

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

rjae:

At — pa3HOCTh Temmeparyp MeX1y MOAAILIEH M BO3BPAaTHOH JIMHUSAMM, KOTOPYIO 4acTo
IPUHUMAIOT paBHOMU 3 K,

QO — TemoBast MOIHOCTB, MTOJTyyaeMast OT HU3KONOTEHIIMAIbHOTO UCTOYHHKA (TPYHT).

[Tocnennsas BenMuMHA paCCUUTHIBACTCS KaK pa3HUIIA IIOJHOW MOIIHOCTH TEIUIOBOTO Hacoca
QWp H 2JIeKTpUYECKOM MOIITHOCTH, 3aTpauynBaeMoi Ha HarpeB ¢gpeoHa P:

Qo=Qwp-P, xBr.

Cymmaphast mMHa TpyO kosulektopa L um obmas momaznps ydacTka MoJ Hero A
paccYUTHIBAIOTCA 1O (hopMyiam:

L=Qo/q,

A=L-da.

3nech q — yaenbHbIi (¢ 1 M TpyOBI) TETUIOCHEM;

da — paccrosiHue MexIy TpyOaMu (IIar yKIJIaJKH).

3agaua 3. Pacyer 30Ha2

[Ipu rconb30BaHUHM BEPTUKAIBHBIX CKBOKUH TITyOrHOM 0T 20 10 100 M B HUX TTOTPY’KAFOTCS
U-00pa3Hble METaJUIOIUIACTUKOBBIE WU IJIACTUKOBBIE (TpU AuaMeTpax Bbie 32 mMMm) TpyOnl. Kak
IIPABWJIO, B OJHY CKBAJKMHY BCTAaBISETCS [BE IETIH, MOCIE YEro OHA 3aJMBACTCA LEMEHTHBIM
pacTBopoM. B cpemHeM ynenpHBIA TETIOCHEM TaKOTO 30HJa MOXKHO NMPHUHATH paBHbIM 50 BT/Mm.
MO’KHO TaK:ke OpUEHTHUPOBATHCS HA CIEAYIOLIUE TaHHBIE [0 TEIIIOChEMY:

- cyxHe ocaouHble mopoasl — 20 B1/m;

- KAMEHHCTas TI0YBa U HAChIILIEHHBIE BOJON 0cagouHble mopo sl — 50 B1/m;

- KaMEHHBIE TTOPOJIbI C BEICOKOW TETIONPOBOAHOCTEIO — 70 BT/M;

- oa3eMHble Boabl — 80 B1/M.

Temmeparypa rpyHTa Ha TiyOuHe O6osee 15 M mocrosiHHa U coctaBisieT npumepHo +10 °C.
PaccrosiHre MexIy CKBaXXMHAMU JIOJKHO ObITh Oosbiie 5 M. Ilpu Hamuumu noa3eMHbIX TEYEHUH,
CKBaXHMHBI JIOJDKHBI pacrioiaraTbCs Ha JIMHUM, NMEPIEeHAUKYISIpHONH noToky. Ilogbop amamerpoB
TpyO NMPOBOAUTCS MCXOJA U3 MOTEPh JaBJIEHUs IJs TpeOyeMoro pacxojaa TerioHocurens. Pacuer
pacxoza KUAKOCTH MOXeT npoBoauThest 1uist t = 5 °C. IIpumep pacuera. Mcxoanble TaHHBIE — TE XK€,
4YTO B NPUBEACHHOM BBIIIE pacuyeTe IOPU3OHTAILHOrO KojuiekTopa. Ilpm ynenpHOM Temnockeme
3oH7a 50 BT/M 1 TpeGyemoit momaocTH 11,28 kBT mwHa 30H7a L momkHa coctaButh 225 M. s
YCTPOICTBA KOJIEKTOpa HEOOXOAUMO MPOOYPUTH TPU CKBAXKUHBI IITyOHMHOU 1Mo 75 M. B kaxmoit u3
HUX pa3MelaeM 1o JIBe MeTIH U3 METAJUIOIIACTHKOBON TpyOs! TuTIopasmepa 25 (PE25x2.0); Bcero
— 6 koHTYpOB 110 150 M.
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O6mwmit pacxos TermnoHocuTe s mpu At = 5 °C coctaBut 2,1 M%/4; pacxos uepes ofuH KOHTYP
— 0,35 M%u. KonTypsl OyayT MMeTh CiEIyIOIIME THIPABIMYECKUE XapAaKTEPHCTHKU: MOTEpH
naBieHuss B Tpyoe — 96 Ila/m (teruoHocuTens — 25-IPOLEHTHBIM pacTBOpa TIHKOJS);
conpotunenue KoHrypa — 14,4 klla; ckopocts noroka — 0,3 m/c.



