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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

LenssmMu ocBOEHUS AUCHUILTUHBI «ONTUMU3AIMS, HAJAEKHOCTh U O€30MaCHOCTh CUCTEM TEIJIoCHa0XKe-
HUS ¥ TEIUIOTEHEPUPYIOIIUX YCTPOUCTBY (nanee — «OnTuMuzanus, HaJle)KHOCTh U Oe3omacHocTh cucteM TC
u TI'Y») sBisercss GopMHpPOBaHUE Y MAaruCTPAaHTOB CUCTEMHBIX MPO(ECCHOHATIBHBIX 3HAHUH 0 METOAAX OII-
TUMU3AIHH, 00ECTIEYCHUs HA/ICKHOCTH U 0€301aCHOCTH CHCTEM TEIUIOCHA0KEHUSI.
3azayaMy U3y4EHMs! UCLUIUIMHBI SBJISIOTCS:
® pPacCMOTPEHHE CHCTEMBI IICHTPATM30BAHHOTO TEIIOCHAOKEHUS B YAaCTH UX B3aMMOJICHCTBHS B €AMHOM
TEXHOJIOTUYECKOM IPOLIECCE MTPOU3BOJICTBA, PaclpeeNICH s, TPAHCIOPTUPOBAHUS U IOTPEOICHUS BOBI;
® pacueT HaJeKHOCTU U ONpezeseHre (PaKTOPOB U IMapaMeTPOB, MOBBIIIAIONINE HA/IC)KHOCTh CHCTEM Tell-
JIOCHAOKEHUS,
e ompeneneHue crnocoOOB Pe3epBUPOBAHMS, KUBYUECTH 3JIEMEHTOB CHCTEM TEIIOCHAOXKEHUS, HaxXos-
LIMXCS B 30HAaX BO3MOXHBIX BO3AECHCTBUI OTPULIATEIbHBIX TEMIIEPATYD;
® pEIICHHUE 33724 aBTOMATU3ALMH, ONITUMHU3AIUH U SHEProd3(H(HEeKTUBHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucriumuna b1.B.JIB.03 «OntuMuzaius, HajiexkHOCTh 1 0e3omacHoCcTh cucteM TC u TI'Y» oTHOCHTCS
K BapuaTUBHOM 4yacT, (POpMUpPYEMOil ydaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH, JUCLIUILUIMH HaIpaBiie-
Hus 08.04.01 «CrpoutenscTBo» (mporpamma «TemmorazocHa0keHre HaCeIEHHBIX MECT U MPEATIPUATUI).
JIMCLUIUIMHA OCHOBBIBACTCS HAa 3HAHUAX OOIIETEOPETUUECKUX AUCUUIUINH: (PU3UKHU, MaTEMAaTUKH, XU-
MHUH, TEOPETUYECKON MEXaHUKH, COITPOTUBIEHUHN MaTEpUaOB, MaTEpUAIIOBEICHUH, OCHOB aBTOMAaTH3aLl1uH, —
a TakXke CIeUaIbHbIX JucuuIUMH: «TemnocHabxkenuey, «l a3ocnabxkenue», «Temnorenepupyromme ycra-
HOBKMY», «TepMoIMHAMUKA U TEIIIOMAcCOOOMeH», « DHEProcOepexeHne» u ap.
JlucuumuinHa HeoOXouMa Kak MpeaniecTByromas apyruM npoduisasiM gucuumuimaam OITOIT u
Hay4YHO-HCCIIeI0BATEIbCKON paboTe.
Tpebosanus Kk 6XOOHBIM 3HAHUAM, YMEHUAM U KOMNemeHyuam. MarucTpanT JOJKEH:
3HaTh:
e (yHIaMEeHTabHBIE OCHOBBI BHICIIEH MaTeMaTHKH, BKIIIOUas TUHEHHYIO anredpy 1 MaTeMaTu4ecKuii aHa-
m3;
® OCHOBHBIC IIOJIOKEHUS, MOJYyYEHHBIE B KypcaX €CTECTBEHHOHAYYHBIX U OOLIETEXHUYECKUX TUCLUTUIMH:
MeXaHHUKa )KUJKOCTU U Ta3a, HH)KEHEpHbIE CETH, TEPMOJMHAMUKA, — a TAKKe MPOQHIBHBIX: ra30CHa0Xe-
HUE, TEIIOCHA0KEHHE, TeINIOTEHEPUPYIOLUE YCTAaHOBKHU U JIP.;
® OCHOBBI (PU3UKO-XMMHUYECKHUX TUCIHILIIMH, OCHOBBI TEPMOIMHAMUKH;

Ymers:
® TPUMEHSTH HA MPAKTUKE 3HAHUS, TIOJYYCHHBIE B KypcaX €CTEeCTBEHHOHAYYHBIX U OOIIETEXHUIECKHX JIUC-
LUTLJINH;
® [0JIb30BaThCA CIPABOYHON TEXHUUYECKOW JINTEPATYPOM.
Baapers:

¢ [ICPBUYHBIMU HABBIKAMHU pacyC€Ta CUCTEM TEILIOCHA0XKEHHS.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Tnanupyemble pe3yibTaThl 00yUeHHs IO TUCIUITIIMHE, COOTHECEHHBIE C TUTAHUPYEMBIMU pe3yabTaTaMu
ocsoeundg OIIOII:

YpoBeHb [Tnanupyemsble pe3yabTaTsl 00y4eHHUS 110 JUCIUIUINHE
KO,H (bOpMI/IpyeMI)IX KOMHGTCHHI/Iﬁ OCBOCHHUA XapaKTCPU3YIOIHUEC STAllbl (bOpMI/IpOBaHI/IH KOMHGTGHHI/Iﬁ
KOMIICTCHIINHA (HOKa3aTeHI/I OCBOCHM KOMHGTGHHI/II/I)
IIK-2. BrinonHeHne KOMIIOHO- CTyaeHT JOMKeH:
BOUHBIX PELICHUI, Fa30BBIX CXEM, ® 3Hamb METOAWKH aBTOMAaTH3ALUH, ONTUMH3ALIH U SHEp-
CXEM TEIIOCHAOKEHHUS 1 pas- YACTHYHOE rod(p(HEKTUBHOCTU CHCTEM TETUIOCHAOKEHUS;
BOJIKH TPYOONPOBOI0B. Bhimon- e ymemp NPOBOIUTH aHaIN3 HagekHocTH cucTeM TC u
HEHHE OCHOBHBIX PacueToB CHU- TrV.
CTEM TEIUIOra30CHA0K CHHSI.




I1K-3. BrinoiaHeHue j1aHOB U
npo¢uiell Hapy»KHBIX T'a30BBIX U
TEIUIOBBIX ceTell. BriOop razope-
TYJISITOPHBIX ITYHKTOB, COCTaBIIC-
HUE BEIOMOCTeH paboT U Crenu-
(ukanuii.

YaCTUYHOC

CTYIICHT JOJIDKCH :

® 3ZHamo CHOC06BI PpE3CpBUPOBAHNS, TOBLIINICHUS JXUBYUC-
CTH DJIEMECHTOB CUCTEM TeHHOCHaG)KeHI/IH;

® ymemb NMPOBOJUTHL aHATIN3 HAZACKHOCTU U OIPCACICHUC
(baKTOpOB " mapaMeTpoOB, MOBLIIAOIUX HAACKHOCTb CHU-
cTeM TEINIOCHAOKEHU,

[ ] eJla()emb COBPCMCHHBIMU MECTOAaMHU ONITUMU3AIIUU CU-
cTeM TEIUIOCHA0KEHU.

4. OBBEM U CTPYKTYPA JUCHHUIIVINHbI

OO61ast TpPyA0eMKOCTh AUCHUTUIIMHBI COCTaBIsIET 3 3a4eTHRIX equHuIbl, 108 gacos.

Buner yue6Hoit pa-
0O0TBI, BKIIIOYAst CaMo-
CTOSITENIEHYIO paboTy

= N @DOpMBI TEKYLIETO
g CTYAEHTOB U TPYILOEM- O06beM yyebHol pa- KOHTpOJIA yCrieBa-
= g KOCTb (B "acax 60THI, eMOCTH
Ne | HammeHoBaHHE T€M W/WIN pa3AeioB/TeM | $ 5 o C IPUMEHEHUEM UH- ’
H/ II JUCIHUITIINHBI 5 R g 3 TCPAKTUBHBIX MCTO- (bOpMavaOMe)Ky-
O 5 = 8 w| B o~ TOYHOM aTTECTa-
) E 2 E ? é @) /o8 /o u
= k> E % § % ® (B wacax / %) (no cemecmpam)
1 |BBenenue. 3agaun ONTUMU3ALUU CHU- 3 122 2 2 ] 2 (50%)
CTEM TEIUIOCHAOXKEHUS.
2 |ITapamerpsl HaAEKHOCTH, ONTUMH3A-
UM, 6e30MacHOCTH U UX poib g cu- | 3 | 3-4 | 2 | 2 8 2 (50%)
creM TCuTTYV.
3 |HaméXHOCTh CHCTEM TEILIOCHAOKEHMS. 3 5.6 2 2 ] 2 (50%) 1 pelTUHT-
KOHTPOJIb
4 |Hanéxnocts TT'Y 3178 2] 2 8 2 (50%)
5 }(I)I/I;I;IFI/IMI/IBEILII/IH CHUCTEM TeIIOCHA0XKe- 31910 | 2 5 ] 2 (50%)
6 |Oorumuzanug TTY 3 111212 | 2 5 3 2 (50%) 2 peHTuHr-
KOHTPOJIb
7 Epe;onacriocn) CHUCTEM TEILIOCHA0XKe- 3 113.14| 2 5 3 2 (50%)
8 |BesomacuHocts TI'Y 3 115-161 2] 2 8 2 (50%)
9 |llepcrieKTUBHBIC TEXHOIOTUU ONTHUMHU- 3 eit
3aIlid, Haa&KHOCTH, Oe30macHoCTH cu-| 3 | 17-18 | 2 2 8 2 (50%) KOI;eTI/ITgI};F_
creM TCuTI'yY P
Hanuuue B gucnunaune KIT/KP 3
Bcero 3a 3 cemecTp 108 18 | 18 72 18/50% 3auer
HToro mo tucouijimHe 108 18 | 18 72 18/50% 3auer

Couepmaﬂne JEeKINOHHBIX 3aHATHH 10 JUCHUILIHHE

Tema 1. BBCZ{CHI/IC. 3az[aq1/1 OIITHUMHU3AallUU CUCTEM TEIIOCHAOKEHUS
Mertoap! ontumusaiuu. LleneBas ¢pynkuus (kpurepuii kauectsa). I 100ambHbBIN U TOKATBHBINA KPUTE-

puu. Banaqn OIITUMM3allUHU.

Tema 2. [TapameTpsl HAAEKHOCTH, ONTUMU3ALUH, O€30MIaCHOCTH U UX PoJtb st cucteM TC u TT'Y.
OnTumanbHbIe IPOEKTHBIE apaMeTpbl. OrpaHUyYeHMs IPOEKTHBIX NapaMeTpoB. OHOMEpHAs ONTH-

Mu3anus. Y CIOBUS OJHOMEPHOH onTuMu3anuu. Meto ciydaitHoro nepedopa (ckanupoBanue). MHoromep-

Hasd 3a7a4a ONTUMHU3ALUU. MeTo bl IOKOOPAUHATHOIO CITYCKa U IPAJUEHTHOIO CITyCKa.

Tema 3. Hané&XHOCTh BHEIIHUX U BHYTPEHHUX CHCTEM TEILIOCHAOKCHHS

['uapaBiaruecKue pacyeThbl chcTeM TeiocHabKeHus. TerIoBble Harpy3KH, TeMIepaTypHble TpaguKH,
pacxo/pl TeIIOHOCUTENSL. BapuaHTsl TeMIiepaTypHbIX IpauKOB, ONTUMHU3AIUS TAPAMETPOB.




Tema 4. Hanéxnocts cuctem TI'Y
I'mapaBnnueckue pacuetsl TI'Y. TenoBbie Harpy3Kku, TeMIepaTypHble TpaduKH, pacxo/ bl TEIIOHO-
curtens. BapuanTel TemnepaTypHbIX rpa)ukoB, ONTUMU3ALIUS TTApaMETPOB.

Tema 5. OnTuMu3anys BHEIIHUX U BHYTPEHHUX CHCTEM TEIIOCHAOKEHHUS

PesxxuMbl paboTHI cucTeM TertocHatKeHusI, pacdeT ¥ ONTUMU3auus. JJonyeHus npyu peleHny 3aauu
ONITUMU3AIIMH CHCTEM TEIUIOCHA0XeHHs. TpacCUpoBKa TEIUIOBOW ceTH. BriOop ontumansHoro Bapuanta. Ilo-
CTPOCHHE ONTHUMAJIBHOTO PeXHMa TEeIJIONOTPEOICHUS.

Tema 6. Ontumusanus cucrem TI'Y
Pexxumbr pabotel TI'Y, pacder u ontumuszanus. JlonymeHuss Ipyu pemieHrud 3aJadyd ONTHMHU3ALUN
TI'Y. Be16op onTUMansHOrO BapuaHTa.

Tema 7. be30nacCHOCTh BHEITHUX U BHYTPECHHUX CHCTEM TEIUIOCHAOKEHHS
I'uapaBnrueckuil yaap, npoduiaktuka rugpoynapa. HebnaronpustHeie pakTopbl SKCILTyaTalluy TeM-
JocHabkaromero ooopyaoBanus. OnTUMaIbHBIN THaMETp TEIUIONPoBoa. VIcTbITaHNE TETUIOBBIX CETEH.

Tema 8. bezonacuocts TT'Y
He6naronpusitabie Gpaxropsl skcruryaranuu TI'Y. Mcnbiranus o6opynoBanus TI'Y.

Tema 9. IlepcrieKTUBHBIE TEXHOJIOTUH ONTUMU3AINH, HAIEKHOCTH, Oe3onacHocTH cuctem TC u TT'Y

MeTomnka 5KOHOMHUYIECKOTO 00OCHOBAHUS CHCTEM TEIIOCHA0KEHHUs. XapaKTePUCTHKA [IEHTPATN30BaH-
HOTO TEIJIOCHA0XKEHUS KaK OCHOBHOTO HANpPaBIICHUS PA3BUTHUS SHEPTETHKH, ITyTH PA3BUTHS, ONTUMAIILHEIE
BapHUaHTHI.

ConepxaHue NPaAaKTHYECKUX 3aAHATHIA 10 IUCHUILTHHE

Ne Ne Kon-Bo
HanmenoBanue pasnena, TeMbl
n/o | pasaena 4acoB
1 1 3amauu ONTUMH3AIUN CUCTEM TEILIOCHAOKEHU. 2
2 2 ITouck onTUManIbHBIX PEIEHUH ITPU IPOEKTUPOBAHUM U IKCILITyaTal[Ul CH- )
CTEM TrOpsiuero BOJIOCHAOKEHHUSI.
3 3 Onpenenenrne ONTUMAIbHOM MOIIHOCTH LIEHTPAJIBHOTO TEIJIOBOTO MYHKTA. 2
4 4 Br160op ontumanbHON yAeIbHON NOTEPU AaBICHHS B TPyOOIPOBOAAX TEILIO- 2
BOM CETH.
5 5 [TocTpoeHne onTUMAILHOTO TEMIIEPATYPHOTO TpaduKa. 2
6 6 OnTuMu3anus HACOCHOTO 000PYIOBAHUS 2
7 7 OnpeneneHre ONTUMAILHON TOIUHBI U30JISIMK TPYOOTIPOBOIOB TEIIOCe- 2
TEH.
8 8 Ontumuzanus cereil mapocHaOKeHus 2
9 9 HanexHocTh TemocHadxkeHus. Pagiyc onTUMaIbHOTO TeIIoCHA0KEeHHUS. 2

5. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B nmpenonaBaHuM TUCHMITIMHBI UCTHOJB3YIOTCS pa3sHOOOpa3Hble 00pa30BaTEIbHBIE TEXHOJOTUH KaK

TpaaUIMOHHBIE, TAK U C TPUMEHEHHEM aKTHBHBIX M MHTEPAKTUBHBIX METOJIOB OOYyUCHHUS:

® npogedeHue aKMUEHLIX U UHMEPAKMUBHBIX IEKYUOHHBIX 3AHAMULL C pa300POM KOHKPEMHbIX CUmMyayuil, Ha
KOTOPBIX HM3JIaraeTcsi TEOPETHMUECKUH MaTepuan ¢ HMCIOJb30BAaHUEM KOMIBIOTEPHBIX M TEXHHUYECKHX
CpeAcTB (YTCHHE JEKIU NpU HAIMYUHM M HUCIOJIb30BAaHUHM MPOEKTOPA, MOKa3 KUHOMUIBMOB U Jp.),
HaNpaBJICHHBIX HA IPUOOPETEHUE CTYACHTOM TEOPETUYECKUX 3HAHUM (TeMbl 1-9);

® npakmuyecKue 3aHAmus — NpeJHa3HAYECHHbIE Ul IPAKTUYECKOI0 3aKPEIJIEHUS TEOPETUYECKOTO Kypca U
OCBOEHUS CTYICHTaMHU OCHOBHBIX METOJIMK pacueTa B Kypce TUCLUIUIMHBI (TeMbl 1-9 mpakTuueckux 3a-
HSATHUR);

®  2pynnogas OUcKyccus — A CTAMYIUPOBAHUS CTYACHTOB K CAMOCTOSTEIBHOMY MTPHOOPETEHUIO 3HAaHHH B
KOHLIE JIEKIIUM CTYAECHTaM 3aJIal0TCsl BOIIPOCHI 10 TEME JIEKIUH, a Ha CIEAYIOLIEH JIEKIIMH POU3BOANUTCS
YCTHBIN ONPOC ¥ 00CYKAEHNE OTBETOB (TEMBbI 1-9 MpakTHUECKUX 3aHATHIA);




camocmosmenvras paboma CTYIEHTOB IpeIHa3HaYeHa JUIsl BHEAYIUTOPHON pabOTHI CTYAEHTOB IO 3a-
KPEIUICHUIO TEOPETHUYECKOT0 MaTepuaja M MO M3YYCHUIO JOIMOJHUTEIbHBIX Pa3/eNioB AUCLUUILUIMHBI U
BKJIIOYAET: MOATOTOBKA K JIEKIMAM, MPAKTHUECKUM 3aHATHAM, 0(hOpMIIEHHE KOHCIIEKTOB JICKIUH, HAIuU-
caHue peeparoB, paboTa B 3EKTPOHHOIN 00pa3zoBaTenbHOM cpere.

VY nenbHbII BeC 3aHATHIA, IPOBOIUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeIeNsIeTcs TIaBHON LENbIO IPo-

rpaMMBElI, 0COOEHHOCTBIO KOHTHHI€HTA 06yanOH_II/IXC$I " COACPIKAHUCM KOHKPCTHBIX JUCIUIIIINH, 1 B LICJIOM B
y4eOHOM Iporiecce OHU cocTaBisA0T 50% ayAUTOPHBIX 3aHATHH.
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6. OLEHOYHBIE CPEJICTBA JIJIS1 TEKYIIIET'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOI ATTECTAIIAM IIO0 UTOTAM OCBOEHUSI TMCIUTIJIMHBI
U YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOMN PABOTHI
CTYJIEHTOB

6.1. Bonpochl K pedTHHT-KOHTPOJII0 3HAHU I

OneHuBarOUIMMHI CPEACTBAMH ISl TEKYLLETO KOHTPOJISI yCIIEBAEMOCTH SIBJISIFOTCS] pEUTHUHI-KOHTPOJIH.

Peiimune-xonmpons Ne 1

Metoapl onTuMu3anuy. ONTUManbHbIE IPOEKTHBIE TAPAMETPBI.

LeneBas ¢pyHkuus (KpuTepuit kauecTsa). [ 100ambHBIN U JTOKAIBHBIN KPUTEPHUH.
3anaun ontumuzanuu. OrpaHUYEHUs IPOEKTHBIX TapaMETPOB.

OpHoMepHas onTUMHU3aLus. Y CIOBUS OJHOMEPHON ONTUMU3ALMH.

Mertoa cimydaitHoro nepebopa (CKaHUpPOBaHUE).

MHoromMmepHas 3aza4a ONTUMU3ALUY.

MeToas! TOKOOPAMHATHOTO CIIYCKa U I'PAJUEHTHOIO CITyCKa.

XapakTepuCcTUKA LEHTPATU30BAHHOTO SHEPTOCHAOKEHHSI KAK OCHOBHOTO HAIpaBJICHUS pa3BUTH SHEpre-
TUKH, ITyTU Pa3BUTHUS, ONITUMAJIbHbIEC BAPUAHTHI.

Cxema TermocHabxenus. [lonsatue ontumuzanuu. BeiOop onTUManbHBIX TapaMeTpoOB.
TennoBbie Harpy3KkH, TeMIepaTypHble TpadUKH, pacX0Ibl TETNIOHOCHTEIS.

BapuanTs! TemneparypHbIX rpa)uKkoB, ONTUMU3ALUS TTApaMETPOB.

TpaccupoBka TernoBoii cetu. BIGOp onTHManbHOTO BapuaHTa.

OCHOBBI THJIPaBIMYECKOTO pacyeTa, BAPUAHThl METOAUK, PA3HOBUIHOCTH.
Pe3ynbrarhl rMApaBINYECKOTO pacueTa, MUHUMU3alUs IPUBEICHHBIX 3aTPar.

Petimune-konmpons Ne 2

Hentpanbubiil TemoBoi nyHkT (LITII): HazHauenue, cocTaB, COBpEMEHHOE COCTOSIHHE BOTIPOCa.
Pacuer temoBsix nmotokos LI TIL

I'uapaBinueckue pacueTsl, 00Bsi3ka arperatos LI TTL

Pesxxumpbl pabotsr LITII, pacuet u onTuMHu3amus.

Jonyienus npu pemennu 3aaaun ontumuszanuu L[TTL.

NunuBunyansuseiif TemnoBoit nyHkT (MTII): Haznauenue, coctaB, COBpEMEHHOE COCTOSIHHE BOTIPOCaA.
Pacuer Tennoseix norokos UTII.

I'mapaBnrueckue pacueTsl, 00Bsi3ka arperato UTIIL

Pesxxumpbl pabotsr UTII, pacuet u onTuMHU3aIHsL.

. Texauko-skoHOMHYECKOE 000CHOBAHHE NIPH CpaBHEHUH BapuaHTOB BbiOopa npumeHenus LITII wim UTII.
. IlocTaHoBKa 3a71a4K BEIOOPA ONITUMAIILHON YAETHLHOM MOTEPU AaBICHHS B TEIIOBOM CETH.

. CocraB MCXOTHBIX JJAHHBIX JJIs1 BBIOOpA yENbHOM MOTEPH JaBJIEHUS B TPYOOIPOBOIaX TEIJIOBOM CETH.

. KaniurasnbHble BI0KEHNS B TEIJIOBYIO CETh.

. MarepuanbHast XapakTepUCTUKA TEILUIOBOM CETH.

. @aKTOPBI, OIPEIEIAIONE CTOUMOCTD 3JIEKTPOIHEPTUH, 3aTPAYMBAEMON HA NIEPEKAYKY TEIUIOHOCUTEIA.

. MeTtoimka 5KOHOMHYECKOTO 000CHOBAHHUS TPAH3UTHOM TETUIIOBOM CETH.

. IIpuMEHMMOCTb METOAUKH SKOHOMUYECKOTO 0OOCHOBaHMS TPAH3UTHOM TEIJIOBOM CETH AJIs pacdera Ty-

HUKOBBIX CETEN.

. IlocTpoeHne ONTUMAIBLHOTO TEMIIEPATYpPHOTO Tpaduka.
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Petimune-konmpons Ne 3

Hanpagnenus ontumMuzanuu paboThl HACOCHOTO 000PYAOBaHUS.

CrniocoObl peryarupoBaHHsi MOITHOCTH HACOCOB.

[TpruMeHUMOCTh TEOPUH 10100 TSI PEryIUPOBAHMS HACOCHBIX YCTAaHOBOK.

CrniocoOblI Imycka HaCOCOB, UX peaTH3alHsl.

HebnaronpusitHbie pakTOphbl SKCIUTyaTaIl[IH HACOCOB.

CymiecTBylomue crocoObl CHIYKEHUS ITYCKOBBIX TOKOB AJIEKTPOABUraTENIeH HACOCOB.
CocraBnsiomue 3JIeMEeHThI TEMIOU30JIIIKY, cCOOTBEeTCTBHE TpeboBaHusM CII.

CocTaB UCXOIHBIX TAaHHBIX JJIS pacueTa TEIUIOU30JISIUH B TPYOOIIPOBOJIaxX TEIIOBOM CETH.
MunanManbHO 3(peKTUBHAS TONIIMHA U30JIALUH TPYOOTIpOBOIA.

. OnTuManbHBIN JUaMEeTp MaponpoBoIa.

. McnpITaHre TEMIOBBIX CETE.

. PeMOHT 1 qucnieTuepckas ciyxoa.

. OnTuMM3aLus MPoLeCCOB IKCILTyaTaIU K.

6.2. Bonpocsl k 3auerty

Metoapl onTuMu3anui. ONTUManbHbIE IPOEKTHBIE TAPAMETPBI.

LeneBas ¢pyHkuus (KpuTepuit KauecTsa). [ 100ambHBIN U JTOKAIbHBIN KPUTEPHUH.
3anaun ontumuzanuu. OrpaHUYEHUs] IPOEKTHBIX IapaMETPOB.

OpHoMepHas onTUMHU3aLus. Y CIOBUS OJHOMEPHON ONTHUMU3ALUH.

Mertoa cirydaitHoro nepebopa (CKaHUPOBaHUE).

MHoromepHas 3ajja4a ONTUMH3ALIH.

MeTo 1l TOKOOPAMHATHOTO CIIyCKa ¥ TPAAUEHTHOI'O CITYCKa.

XapaKkTepuCTUKA LIEHTPATU30BAHHOTO SHEPTOCHAOKEHHSI KAK OCHOBHOTO HAIpPaBJICHUS pa3BUTH SHEpre-
TUKH, ITyTU PA3BUTHUS, ONITUMAJIbHbIEC BAPUAHTHI.

Cxema TemocHabxenus. [lonsatue ontumuzanuu. BeiOop onTUManbHBIX TAapaMeTPoOB.
TennoBbie Harpy3KH, TeMIepaTypHble TpadUKH, pacX0oIbl TETNIOHOCHTEISL.

. BapuaHTbl TeMIiepaTypHbIX TpaHKOB, ONITUMHU3ALMS TAPAMETPOB.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

TpaccupoBka TernoBoii cetu. BIGOp onTHManbHOTO BapuaHTa.

OCHOBBI THJIPaBIMYECKOTO pacyeTa, BAPUAHTbI METOAUK, PA3HOBUIHOCTH.

Pe3ynbrarhl rUApaBINYECKOrO pacueTa, MUHUMU3alUs IPUBEICHHBIX 3aTPar.

Hentpanbusiil TemioBoi nyHkT (LITII): HazHauenue, cocTaB, COBpPEMEHHOE COCTOSIHHE BOIIPOCaA.
Pacuer temoBsix nmotokos LI TIL

I'mapaBirueckue pacueTsl, 00Bsi3ka arperatos LITTL

Pexxumsbl pabotsr LTI, pacuet u onTumMHu3amus.

Jonyienus npu pemennu 3aaaun ontumuszanuu L[TTL.

NunuBunyanbueiii TemoBoit nyHkT (MTII): Haznayenue, coctaB, COBpEMEHHOE COCTOSIHHE BOTIPOCa.
Pacuer TennoBsix notokos MUTII.

I'mapaBirueckue pacueTsl, 00Bsi3ka arperato UTIIL

Pexumebl pabotsr UTII, pacueT u onTuMHU3aIHsL.

TexHMKO0-3KOHOMHUYECKOE 000CHOBAaHUE NP CpaBHEHUH BapuaHTOB BeiOopa npumeHenus LITTI wim UTII.
[ToctaHoBKa 3aaun BEIOOpa ONTUMAIBHOM yIIEIbHOM MMOTEPH JABJICHUS B TEIUIOBOM CETH.

CocTtaB UCXOIHBIX TAaHHBIX JJIS1 BBIOOpA y/IEIbHOM MOTEpH JIaBJICHUS B TPYOOIIPOBOIAX TEINIOBOM CETH.
KanuranbHble BIOXKEHUS B TEIUIOBYIO CETh.

MarepuaibHas XapaKTepUCTUKA TEIUIOBOU CETH.

@aKTOpBI, OIPEIEIAIOINE CTOUMOCTD 3JIEKTPOIHEPTUH, 3aTPAYMBAEMON Ha NIEPEKAYKY TEIUIOHOCUTEIA.
MeTtomnka SKOHOMHYECKOTO 00OCHOBAHUS TPAH3UTHOM TETIOBOW CETH.

[TpruMeHUMOCTh METOJMKH SKOHOMHYECKOTO 0OOCHOBAHUS TPAH3UTHON TEIUIOBOW CETH JUIS pacueTa Ty-
IIUKOBBIX CETEH.

[TocTpoeHue oNTUMAILHOTO TEMIIEPATYPHOTO TpaduKa.

Hanpagienus ontumMuzanuu paboThl HACOCHOTO 000PYAOBaHUSI.

CrniocoObl peryanpoBaHHsi MOIITHOCTH HACOCOB.

[TprMeHUMOCTh TEOPUH 10100 TS PEryIUPOBAHMSI HACOCHBIX YCTaHOBOK.

CrniocoOblI Imycka HaCOCOB, UX peaTH3allHsl.



37. HeGnaronpusiTHble (pakTOpPhI SKCILUTyaTallid HACOCOB.

38. CymrecTBytolue cnocoObl CHUKEHUS ITYCKOBBIX TOKOB AJIEKTPOABUraTeNIe HaCOCOB.

39. CocTaBansioIIne 3IEMEHTHI TEIION30JISIHUN, COOTBEeTCTBHE TpeboBanusm CII.

40. CocTaB UCXOAHBIX JaHHBIX JUI pacyeTa TeIJIOU30JIALUU B TPYOOIIPOBOIaX TETJIOBOM CETH.
41. MunumanbsHO 3 (HeKTUBHAS TONIMHA H30JISLUU TPYyOOIIPOBOIA.

42. OnTUManpHeI TMaMeTp NaponpoBOaa.

43. VcnibITaHUE TEMJIOBBIX CETEM.

44. PeMOHT U ucrieTdepckas ciuyxoa.

45. OnTuMH3aIMs IpOLECCOB IKCIUTYaTalUH.

6.3. Bonpocsl k CPC

CXeMbl CHCTEM TEIUIOCHA0KEHUS POMBIIUICHHBIX MTPEIIPUATHH.

TennoBbie Harpy3KkH, TeMIepaTypHble TpadUKH, pacXoIbl TETNIOHOCHTEIS.

3. TpaccupoBka TemaoBbIX ceTei. OCHOBBI THAPABINYECKOI0 pacyeTa, BApUaHThl METOUK, PA3HOBUIHOCTH,
COIIOCTABJICHUE PE3YJIbTATOB.

4. MounraxHas cxema. TpyOsl u apmarypa. [logzemuslie TemonpoBoasl. Hagzemuslie TemonpoBoasl. Tpacca
U TIPO(HITN TEIUIOTPOBOJIOB.

5. T'mppaBnndeckuit pexum. Pacder runpasnuueckoro pexxuma. I'mapasinueckas yCTOM4MBOCTh. Perynu-
pOBaHUE JABIICHUS B CETAX.

6. HerpaaunmoHHsIe BUIBI TEIUIOBOTO 000PYIOBaHUSA: KOH/ICHCALIMOHHBIE KOTJIBI, HHPPAKPACHBIE TOPEIKH,
KOI'€HEpaTOPBbI, TEILUIOBBIE XOJIOAUIbHUKH.

7. IlpounoctHelie pacueTsl. TpyOsl. 3amopHas apmarypa. Onopsl. Komnencaropsl. KonerpynpoBanue ten-

JIOIIPOBOJA.

Hanexuocts TeruocHadxenus. Pacuerst HagexHocTH. CroCOObBI MOBBIICHUS HA/ICKHOCTH.

9. KoHTpoab KauecTBa MOHTA)XHBIX paboT Ha TeruonpoBogax. [IpoayBka, Myck U HajaKa TEMJIOBBIX CETEH.

VcnipTanue TEmIONpoBOI0B. ABapUHO-TUCTIETYEPCKAs CIIyX0a.

N —

*®

@oH/ OLEHOYHBIX CPEJCTB ISl MPOBEACHUS aTTECTAIlMH YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHLIUH
oOyyJaromuxcs o JUCUUIUTMHE 0(OPMIIIETCS OTAEIBHBIM JOKYMEHTOM.
7. YHEBHO-METOINYECKOE U TH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCIHUIIJINHbI

7.1. Kuuroooecne4eHHOCTh
KHUT'OOBECITEYUEHHOCTH

KomuuectBo
IK3EMILISI-
POB U3JaHUI
B OnOIIHO-
Teke Bal'y B
COOTBET-
CTBHH C
dI'oC BO
1 | 2 ] 3 | 4
OcHoBHas uTeparypa

HaumenoBanne JINTCPATYpPhbI: aBTOP, HAa3BAHUC, FOH nus3-

BUJ U3JaHUS, U31aTCIILCTBO TTaHus Hanuawe B anmextponHo# 6nbnmmoreke Bnl'Y

1. ArretkoB A.B., 3apyoun B.C., Kanatau-
koB A.H. Merozp! onTuMu3anuu: y4eo. moco-

Bute. — M.: Uppa-M. — 270 c. 978-5-369-01037- 2019 - https://znanium.com/catalog/product/1002733
2.

2. ApmronuH E.I'. MogenupoBaHue 1 oNTuMu3a-

LW TIPOMBILILICHHBIX TCILTOMHCPT CTHHCECKHX 2019 - https://znanium.com/catalog/product/1053402

ycTaHOBOK: y4eOHMK. — M.—Bomnorna: Mudpa-Nn-
xeHepus. — 184 c¢. — 978-5-9729-0297-2.

3. Camapun O.[1. 'mapaBinyeckue pacueTsl UH-
YKEHEPHBIX CHCTEM: CIIpaB. mocodue. — M.: 2016 -
ACB. — 136 c. 978-5-4323-0014-0.

http://www.studentlibrary.ru/book/ISBN9785
432300140.html



https://znanium.com/catalog/product/1002733
https://znanium.com/catalog/product/1053402
http://www.studentlibrary.ru/book/ISBN9785432300140.html
http://www.studentlibrary.ru/book/ISBN9785432300140.html

1

4. IlognopunoB b.®. PacueTsl TemoruapouHa-
MHYECKHUX MIPOLIECCOB B CUCTEMAX TEILIO- U Ta30-

caaberms: yaeb. mocobue. — Bemropon: Ber- 2017 http://www.iprbookshop.ru/80472

I'TY um. B.I'. llyxoBa. — 131 c. 2227-8397.

5. CosmxkoB O.A. TIpakTHkyM IO METOZAM OII-

TuMu3aun: yaed. mocodue. — M.: Uugpa-M. — 2020 https://znanium.com/catalog/product/1036460

231 c. 978-5-9558-0372-2.

JlononHuTenpHas IUuTepaTypa

1. CrpyuyenkoB B.H. Meronbl ontumMuzanuu
tpacc B CAIIP nuHEHHBIX coOpyKeHHH: yueo.
mocobue. — M.: COJIOH-TIp. — 272 c.: 978-5-
91359-139-5.

2015

https://znanium.com/catalog/product/884449

2. ABTOMaTH3MPOBAaHHOE POSKTUPOBAHNE CH-
creM TI'B ¢ ucnons3zoBanueM nporpaMmel Auto-
CAD: meron. ykazanus / Coct.: M.M. Cokonos,
A.1O. Yapnos. — H.-Hosropoa: HTACY. —43 c.
2227-8397.

2014

http://www.iprbookshop.ru/30794

3. AsmtonuH E.I'. ICTOYHUKH U CHCTEMBI TEILIO-
cHaOxcHuUs. TeIIoBble CETH U TEIUIOBEIC ITyHKTHI:
yueOHuk. — Bonorna: Mndpa-Nmxenepns. —

300 c. 978-5-9729-0296-5

2019

https://znanium.com/catalog/product/1053396

4. I'ycbkoB A.B., Munesckuit K.E. Hagexxnoctb
TEXHUYECKHUX CUCTEM U TEXHOT€HHBIA PUCK:
yueOnuk. — HoBocubupck: HI'TY. — 427 c.

2012

https://znanium.com/catalog/product/558704

5. KynunoB A.A. TemmomaccoodMeH: yue0. moco-
oue. — M.: Uudpa-M. — 375 c. 978-5-16-011093-
6

2015

https://znanium.com/catalog/product/512522

6. KynuaoB A.A., 3uranmmnaa C.K. Dueprocoe-
peXeHHe B KOTeIbHbIX ycTaHOBKax TOC u cu-
CTeM TerutocHaokeHus: MoHorpagust. — M.: Mu-
¢pa-M. —320 c. 978-5-16-103236-7

2019

https://znanium.com/catalog/product/1000214

7. 3onmotapeB A.A. MeToasl onTUMHU3ALUH pac-
TIPE/ICNINTEIBHBIX IIPOIIECCOB: yuel. mocobue. —
M.: Undpa-Umxenepus. — 160 c. 978-5-9729-

0074-9.

2014

https://znanium.com/catalog/product/520282

8. [loBpIlIEHHE JOCTYMTHOCTH HEPT €TUUECKOMN
HHPPACTPYKTYPHI: HHCTPYMEHTHI ONITUMU3AIHN
OM3HEC-TIPOIIECCOB TEXHOIOTUICCKHUX TPUCOC/IU-
HeHuit: yue0. nmocobue / [Tox pen. B.B. Konnpa-
TheBa. — M.: UHbpa-M. — 144 c. 978-5-16-
006718-6.

2013

https://znanium.com/catalog/product/405458

9. HIxaposckuii A.JI., Komuna I'.I1. 'azocHaOxe-
Hye. Vcnonb3oBanue ra3oBoro TOIUIMBa: y4ueo.
nocobue. — CII6.: Jlans. — 140 c. 978-5-8114-
4055-9.

2020

https://e.Janbook.com/book/130164

10. IMonmuBonma ®.A. HamexxHOCTh CHCTEM TEILIO-
CHA0XCHUS TOPOJIOB ¥ MIPEAIPUITAN JIETKOU TIPO-
MBIIUIEHHOCTH: yaeOHuK. — M.: UH(ppa-M. —

170 c. 978-5-16-011830-7.

2020

https://znanium.com/catalog/product/1048496

M

7.2. llepuoanyeckue U3IaHUs

ABOK.
I';1aBHBIN DHEPIETUK.
HoBoctu TermocHabxeHus.

DHeprocOepekeHue.

7.3. UHTEpHET-pecypChl

house.ru.

Tennosnepreruka. TemnocHadxenue. Temnocoepexenne

HOVY-XAVYC.py — HaumonansHast uHQOpMaIMOHHAsI CUCTEMa IO CTPOUTENbCTBY // http://www.know-



http://www.iprbookshop.ru/80472
https://znanium.com/catalog/product/1036460
https://znanium.com/catalog/product/884449
http://www.iprbookshop.ru/30794
https://znanium.com/catalog/product/1053396
https://znanium.com/catalog/product/558704
https://znanium.com/catalog/product/512522
https://znanium.com/catalog/product/1000214
https://znanium.com/catalog/product/520282
https://znanium.com/catalog/product/405458
https://e.lanbook.com/book/130164
https://znanium.com/catalog/product/1048496
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2. ABOK — Hekxommepueckoe IlapTHepcTBO MHKEHEPOB IO OTOIJIEHUIO, BEHTWIALUH, KOHAUIIMOHUPOBA-
HUIO BO3/1yXa, TEIUNIOCHA0KEHHUIO M CTPOUTENBHOM Terutodusuke // http://www.abok.ru.

Tennocgepa — OnTuManbHbIE MHKEHEpHBIE pereHus / http://tsfera.ru.

4. PocTemno.RU — MudopmarmonHas cuctema no termiocHadxkenuto // http:// www.rosteplo.ru/.

(98]

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEHEHUE JUCHHUIIJINHbI

Jlnst IpoBeIeHNS JIGKLIMOHHBIX 3aHATUH €CTh ayJUTOPHUs, OCHALICHHAs MYJIbTUMEIUHHBIM 000py10-
BaHUEM U KOMIBIOTEpOM. {715l MpoBeACHUS IPAKTHYECKUX paboT MMeeTcs 1abopaTopusi, OCHAIIICHHAS CIIeTy-
I01IUM 000pyTIOBAaHUEM:

e J1abopaTopHas yCTaHOBKA «ABTOMATU3MPOBAaHHAS KOTENbHAs Ha )KUIKOM U ra3000pa3HOM TOILIHBEY;
® KOMIUIEKT JabOpaTopHOro 000pyAoBaHus « ABTOMaTH3UpoBaHHas cucreMa otoruieHus ACO-03»;
e TtemnoBuzop TESTO-875.


http://www.abok.ru/
http://tsfera.ru/
http://www.rosteplo.ru/rss/rosteplonews.xml

[Iporpamma cocrasiena B coorBercTBur ¢ Tpeboannsmu PI'OC BO no HanpasieHHIO Marucrpartypa
08.04.01 «CtpouTtenbcTBoy» (nporpamma noarotoBku « TennorazocHadkeHHe HACENEHHBIX MECT W MPeanpH-
ATHID).

PaGouyto nporpammy coctaBui K.T.H., noueHt kap. TI'B u I Menpnukos B.M. Wg

PelnieH3eHT: K.T.H.,
HayanbHUk [ICO OO0 «Knumart-cepsucy Cymnuua A A. @&,
"

[Tporpamma paccmoTpena u onoOpena Ha 3acenannu kadenpel TIB u T
[Tpotokon Ne 9 ot 21 mas 2019 rona. W
3aB. kapenpoii TTB uI" Yroposa C.B. 7

Pabouass nporpamma paccMmoTpeHa M opoOpeHa Ha 3acefaHuM yueOHO-METOIHHECKO KOMMCCHH

Hanpasiaenus Oakanaspuar 08.04.01 «CtpontenbcTBoy.
[Tporokon Ne 9 or 27 mas 2019 rona.
IIpencenarens komuccun aupekrop MACD Asnees C.H. /C\ 7
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