MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
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W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

YTBEPXIAIO
Hupextop UMM

YTBEPX/IAIO /H.II. CioToB/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

B5.1.2.9 ICTOYHUKY U CUCTEMBI TEILIOCHAOKECHUS

13.02.2025 r.

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

13.03.01 TemosHepreTuka 1 TEIJIOTEXHUKA

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA
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(bakaaBp/MarucTp/CeHaIKCT)

HamnpasienHocTh [TpoMmblIIIICHHAS TEILIOIHEPTeTHKA
Kypc 3,4
Cemectp 6,7

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY 288/8
Jlexum 64
JlabopaTopHbIie pabOThI 16
[IpakTuueckue 3aHATHS 64
WNHnas xonTakTHas pabora -
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 144
KonrtakTHas paboTa 1o sK3aMeHy 6
KypcoBoii mpoekT (padota) 6
CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 108
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30
OK3aMeH 7
3auer 6
BPK, 13 -

(rom)

YaCOB/3aYETHBIX €IUHMNI]
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qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 13.03.01 TermosHepreTuka U TEIMJIOTEXHUKA

[TporpamMmmy cocTaBuIu:

JIOLEHT Kae/phl ¢ yaeHOk DIl COTJIACOBAHO I1.H. Anucumos
CTETICHBIO KaH/H/1aTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa "DHeproodbecneuenune npeanpusTui'”

(HammMeHoBaHUe Kadeaphl)
29.01.2025 poTOKOJ Ne 5

(mara)
3aBenyromuii kageapoit COI''TACOBAHO I1.H. AuncumMmos

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI''TACOBAHO I1.H. AuncumMos

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.B. Koctpomuu

(M1.0. ®amunus)

Okcnept(sl): PaneeB Anekcanap AnepbeBrud, TeXHUUECKUN TUPEKTOP-TIaBHBINA HHXKEHEP
Womkap-Onunckoit TOI-2 ®unnana Mapuii D1 n Uysaums ITAO "T ITroc"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 17.02.2025 r.

Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-1 IIK - 1.1 YyactByer B 3HAHUs: 3HAET yCTPONUCTBO CUCTEM
CriocobeH k pa3paboTke cxem TEIUIOCHA0KEH U, BKIIIOYAsi TEXHOJIOTUYECKUE
pa3paboTke pa3MeleHust OObEKTOB  |CXEMBI: HICTOYHMKOB TEIIOBOM SHEPTUH, TEIIIOBBIX
CXEM npodeccuoHaIbHON ceTell M TEIUIOBBIX ITYHKTOB OTPEOUTENeH Tema.
pa3MeIIeHUs JESITEIIBHOCTH B yMeHHsi: YMeEET ONpEAeIIATh TEIUIOBbIE HAIPY3KU
00BEKTOB COOTBETCTBHH C notpeOuTeneil TerIoBol 3Hepruu, BEIOUPaTh
npo(eCCHOHANb |TEXHOIOTUEH 000pyI0BaHUE CUCTEM TEIUIOCHA0KEHUS, BKIIIOYast
HOU IIPOU3BOJICTBA O60p}’IIOBaHI/I€ HCTOYHHUKOB TEILJIOBOU OHCPTHHU,
NeSITeBHOCTH TEIUIOBBIX CETEH U TEIUIOBBIX IYHKTOB MOTpeOUTENEH
(OI1N]) B TeIuIa.
COOTBETCTBUHU C HaBbIku: O0nasaeT HaBbIKAMU pacyeTa v
TEXHOJIOTHEH IPOEKTHUPOBAHUS CUCTEM TEIUIOCHA0KEHNUs, BKITIOUYast
IPOM3BOJICTBA HaBBIKHU BBIIIOJIHEHUS TMIPABIMYECKUX PACUETOB U

pa3pa60TKH TuAPABIMYCCKUX PCIKUMOB, BBIIIOJITHCHUS
TCIIJIOBBIX pacCyY€TOB.

IIK - 1.2 Cobatonaet
paBUIIa
TEXHOJOTHYECKOMN
JUCITUTUTAHBI TIPU
AKCIUTyaTallii 0ObEKTOB
npodecCuOHATIbHON
JIeITeIIbHOCTH

3HAHMs: 3HAET IPUHLUII ACHCTBUSA U YCTPOHUCTBO
OCHOBHOTO M BCIIOMOTaTeIbHOI0 000pyI0BaHuUs,
BXOJISIIIIETO B COCTAB CUCTEM TETUIOCHAOXKECHHS,
BKJIFOYasi 000PY0BaHNE UCTOYHUKOB TETIOBOM
SHEPTUH, TEIJIOBBIX CETEH U TEIUIOBBIX MMYHKTOB
notpedureneil Terna.

yMeHHs1: YMEET ONpeesaTh pakTUIeCcKHe,
pacyeTHbIE U HOPMATUBHBIE TAPAMETPHI
(YHKIIMOHUPOBAHUS CUCTEM TEIIJIOCHA0XKEHNS,
BKJTFOYAsT XapaKTEPUCTUKH 000PYAOBaHUS
HMCTOYHUKOB TEIUIOBOW SHEPTUH, TEIUIOBBIX CETEU U
TEIUIOBBIX ITYHKTOB MOTpeOUTENeH Tera.
HaBBIKU: lIMeeT HaBbIKK PabOTHI C HOPMATHBHO-
TEXHUUYECKOH JTOKyMEeHTanuel B 00mactu
AKCIUTyaTalliy CHCTEM TETUIOCHA0KEHUS, BKITIOYast
AKCIUTyaTaIuIo0 000PYI0BaHUSI HCTOYHUKOB TETTOBOM
SHEPTUH, TETJIOBBIX CETEH M TETUIOBBIX MMYHKTOB
norpedureneil Tera.




2. 1IK-4 [1K-4.1 Yuactue B cOope [3HaHUs: 3HACT LIEJIM U 3a/1a4U TUIIOBBIX PACYETOB

Crniocoben U aHaJIu3e BBIIIOJIHSIEMBIX IIPU IIPOEKTUPOBAHUU CUCTEM
IIPOBOJUTH MH(GOPMaLMOHHBIX TEIIOCHA0KEHUS

pacyeTsl 110 WCXOJIHBIX JJAHHBIX U1  |YMEHHsI: Y MEET UCIIOJIb30BaTh CIIPABOYHBIC IAHHbIE
THUIIOBBIM IPOEKTUPOBAHUS IIPY BBITIOJHEHUU TUIIOBBIX PACUETOB

METOAMKAM, MPOEKTUPOBAHUS CUCTEM TEILJIOCHA0KEHUS
IIPOEKTUPOBATH HaBBIKU: lIMeeT HaBBIKK BBINIOJIHEHMS PACYETOB 110
TEXHOJIOTHYECKO THIIOBBIM METOAMKAM IIPOCKTUPOBAHUS CUCTEM

¢ 000pyIoBaHHE TEIJIOCHA0KEHUS B TOM YHCJIE C IPUMEHEHUEM

c AKTyaJIbHOM HOPMAaTUBHO-TEXHUYECKOU
HCIIOJIb30BAHUE JIOKYMEHTAIMU B 00J1aCTH MPOEKTUPOBAHUS

M CTaHJApTHBIX

CpEeNCTB

aBTOMaTU3aLUHU

IIPOEKTUPOBAHUSA

B COOTBCTCTBHUU
C TCXHUYCCKHUM
3aJ1aHUEM

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JlucuumirHa OTHOCUTCS K 4acTH, (popMupyeMoi ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN
OIIOIL.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  mpojnomkenust  (GopMHpOBaHMS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHMUS
npemecTByomux qucuuiuivi: KorenbHble ycraHoBku U naporeHepatopsl (IIK-1), dusnueckas
xumusi. OcHoBbl BogonoArotoBku (I1K-1), Texnonornyeckue snepronocurenu npeanpusatuii (I1K-
4), Harneratenu u teruioBbie aeurarenu (I1K-4), Teopus ropenus torumsa (I1K-4), @usnyeckas
xumus.  OcHoBbl  BojmomnoarotoBku  (IIK-4); mpaktuk: IlpomsBoicTBeHHass  IpakTHKA.
Texnonornueckas npaktuka (IIK-1), YueOHas npaktuka. [Ipodunupyromas npaktuka (ITK-1),
VYuebHnas npaktuka. [Ipodpunupyrorias npaktuka (ITK-4)

N3yuaemas JOUCHMILIMHA SBJISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B CEeNyIOIMMX TUCHUIUIMHAX: TermmomaccooOMeHHOEe 000py0BaHUE MPEeaIpUSITHIA
(ITK-4), DOxcrmuyatanusi TeruiodHepreTrueckux yctaHoBok u cucrteM (IIK-4); mpakTtukax:
[Mpenmumiomuas npaktuka (I1IK-1), Ilpengumuiomnas npaxtuka (I1K-4); rocymapcTBeHHOM
UTOroBoi arrtecraruu B (opme: IloaroroBka k mpoueaype 3allUThl M 3allUTa BITYCKHOU
kBannpukanronHoit pabotsl (I1IK-1), [ToaroroBka k mporenype 3alUThl U 3alUTa BBITYCKHOM
KkBanu(puKaronHon padotsr (I1K-4)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jnst popmMupoBaHUS 3asBICHHBIX KOMITETCHIIMH HCIOIB3YIOTCS METOJOJIOTHYECKUE TEXHOJIOTHH,
peanu3yrone JIesTeIbHOCTHBIN, JTUYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTHKO-OPUEHTUPOBAHHBIN
TIOJTXO/TBI.

OCHOBHBIMHU CTPATETNYECKUMHU TEXHOJIOTUSIMH SBISIOTCS: TUCKYCCUOHHBIE, JTEKIIMOHHbBIE 3aHATHS,
IpOIIEeTypBl CAMOOOYUYCHHSI, IPAaKTUIECKHE 1 Ta00paTOPHBIE 3aHATHUS

Ha pocTtixkeHne KOHKpPETHBIX IeJed OOy4YeHus HampaBieHbl NPUMEHSEMble TaKTUYECKHE
TEXHOJOTUH: 3aJaHMs, KJIacCHYecKas JEKIUs, JeKIHUS C DIEeMEHTaMH MO3TOBOTO IMITYypMa,
UH(POpPMAaLOHHbIE

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI




6 cemecTp

N Konuuectso | Dopmupyemsie
Buasl u TeMbl 3aHATHI
4acoB KOMITETCHIIUH
CucTeMbl TENJI0CHAQKEHHS, TEIJIOBbIE CETH 82 IIK-1, TIIK-4
Jlexuus. Beenenue. O0mume cBeieHUS] 00 HCTOYHHKAX U CHCTEMax 2
TEIJIOCHAOKEHHUSI.
[TpakTueckoe 3ansaTue. OnpeneneHnue pacueTHHIX TEIIOBbIX 2
Harpy3oK Ha OToIuIeHHe, BeHTHIAIMI0 U ' BC o ykpynHeHHbIM
nokazarensiM. Pacuer konudecTBa (hakKTHUECKU OTITYIICHHOHN U
nOTPEOJIECHHON TEIIOTHIL.
Jlexnus. Knaccugukaius TeIIoBbIX Harpy30K, TETUIOBBIE TOTEPH. 2
[Torepu Ha MHQUIBTPALIMIO ¥ BEHTUIISILIMIO.
IIpakTHueckoe 3aHsaTHE. PacyeT TEIIOBBIX IOTEPH Yepe3 2
orpakJaronire KOHCTPYKIMK U ¢ HHPMIbTpamnueid. Pacuer pacxona
TEIJIOTHl HA BEHTWJISLIUIO U TEXHOJIOTHYECKUE HYXKIBI.
Jlexuus. CymmapHasi ce30HHas TeIsIoBas Harpys3ka. ['onoBoi 2
pacxoJ1 TeIIoThL, Tpaduk Poccanmepa.
[TpakTuueckoe 3austue. [loctpoenue u npumeHenue rpaduxkos 2
TEIJIOBBIX HAIPY30K U rpadMKOB MOTPEOICHUS TEILIA.
Jlexmms. Knaccudukamus cucTeM TEIIOCHA0KEHUS, 2
IIEHTPAIM30BAHHOE TEIIOCHAOKCHHE.
[TpakTrueckoe 3austue. [loctpoeHune rpagikoB Ka4eCTBEHHO- 2
KOJIMYECTBEHHOTO PETYJIMPOBAHUSI OTITYCKA TEIJIOTHI IO
OTONMTEILHON Harpy3ke.
Jlexumsi. PexxumMbl 1 criocoObI peryIupoOBaHus OTITyCKa U 2
NOTPEOJIECHUS TeIIOThI
[TpakTrueckoe 3ansTue. [locTpoeHne NOBbIIEHHBIX TpadUKOB 2
PErYIMPOBAHMS OTITYCKA TEILIOTHI [10 COBMEIICHHOM HArPY3Ke.
Jlexuwms. [IpoekTupoBaHre CUCTEM TEMIIOCHA0KEHHUS U TETIJIOBBIX 2
CETEH.
IIpakTHueckoe 3aHsaTue. [ 'HapaBIM4YeCKuil pacueT MarucTpajn 2
TEILUIOBOW CETH.
Jlekuusa. MeTtonnka ruipaBIuyecKoro pacyera TEIIOBbIX CETEH. 2
KOHCTPYKTOPCKUI ¥ TOBEPOYHBIM pACUET TEILLIOBOM CETH.
IIpakTrueckoe 3aHsaTHE. [ 'HapaBIMYECKU pacdeT pa3BEeTBICHHON 2
TEILUIOBOW CETH.
Jlexuus. YcrpoiicTBo Temnonposoia. Beibop maTepuanos u 2
croco6a MPOKIIAJKU TETIOBOW CeTH, KOMITEHCAIUS TETIOBBIX
VUIMHEHHH, TETIJIOBAsT U30JISIUs, TETIOBBIC KaMePHI,
JUCIIeTYEpHU3allis U aBTOMATU3AIUs TPAHCTIOPTA TETIOTHL.
[IpakTuueckoe 3ansTue. Pacuer u mogdoop TEMIOBOI U30ISINH, 2
0nop, KOMIIEHCATOPOB.
Jlexmms. ['mapaBnrdeckue peKMMbI pa3BETBICHHBIX TETIOBBIX 2
ceteil. OCHOBHBIE TPEOOBAHMSI K TUPABINIECKOMY PEKHIMY.
[TocTpoeHue npe3o0MeTpruyYecKoro rpaduka 1ByXTpyOHOM
Pa3BETBIIEHHOMN BOASHOM TEIUIOBOU ceTH. [locTpoenue nuHui
HAaIlOPOB B OTBETBJICHUSIX U ONPEICICHUE PACTIONAraeMbIX HAIIOPOB.
[TpakTrdeckoe 3ausTue. PazpaboTka rujpaBIndeckoro pexkuma 2
TEIJIOBOM CETH, NOCTPOEHHUE MHE30METPUUECKOr0 rpaduKa.
Jlexuus. I'mapaBnrueckue peKuMbl 3aKOJbLIOBAHHBIX TETIOBBIX 2

CeTeH ¢ HECKOJIBKMMH UCTOYHHKaMH. II0BEICHTEIFHBIE HACOCHBIE




CTaHIMH U JPOCCEIUPYIONINE YCTPONHCTBA.

IIpakTrueckoe 3aHsaTHE. YBSA3KA TMAPABINYECKUX IIOTEPD B
Pa3BETBICHHOM TEILIOBOM CETH.

Jlexius. O6opynoBaHrEe UCTOYHUKOB M TEILJIOBBIX ITYHKTOB.
OcHoBHbIE TpeOOBaHUS K TUAPABIUYECKOMY PEKUMY UCTOUHHKA,
TEIJIOBOM CETH U IOTPEOUTEIICH.

[TpakTrueckoe 3ansaTue. [1og00p MOAMMTOUYHBIX U CETEBBIX HACOCOB
HCTOYHHUKA, KOTJIIOB, 000PYI0BAHNS TEIUIOBLIX IYHKTOB.

Jlexmms. CriocoObI M CXeMBI IPUCOSTUHEHUS TOTpeOuTenei
TEIJIOBOM HEPTUU K BOJSHOM TEIIOBOM CeTH. AHAIIN3
THIPABIMIECKOTO PEKUMA.

[TpakTrdeckoe 3ansTue. Beibop crocoda mprcoeAnHeHUS
Pa3HOPOIHBIX OTPEOUTEICH TEIUIOThI K TCIJIOBOW CETH.

Jlexnmst. CriocoObl ¥ CXeMBI IPUCOCTMHEHNUS TIOTpeOuTEeNeH
TEIUIOBOM K NApOBOH TEIUIOBOII CETH.

[Ipaktuueckoe 3anstue. [lonbop 060pyI0BaHUS TEIJIOBOTO MyHKTA
JUISI IPUCOCTMHEHHS] TOTpeOUTENIeH K apOIPOBOAY.

Jlexuus. Texnuueckoe oOCIy)KMBaHUE U PEMOHT 000pY10BaHUS
TeIIOBbIX ceTel. I1ycko-HanaouHble paboThl B TEIVIOBBIX CETAX.

IIpakTHueckoe 3ansaTue. Pacyer pexuma ruipOHEBMATHYECKON
IPOMBIBKH y4acTKa TPYOOIPOBO/Ia BOJASHOMN TEIIIOBOM CETH.

.HGKIII/IFI. Texauueckoe JAUArHOCTUPOBAHUC, UCIIBITAHHA TCIIJIOBBIX
CeTeH. rI/I,I[paBJ'II/I‘leCKI/IC HCIILITAaHUS TEIIOBOM CETH Ha IMPOYHOCTb
U IIJIOTHOCTD. PG)KI/IMHO-HaJIaIIO‘-IHI)IC Da60TBI B TCIIJIOBBIX CCTAX.

HpaKTI/I‘{GCKOC 3aHsaTHe. CocTaBICHUE TEXHOJIOTHYECKON KapThbl
HCIIBITAHMS TSILUIOBOM ceTH. Pacuer pexKUMa TUAPABINYCCKUX U
IMHEBMATUYECKUX UCIBITAHUMN Yy4aCTKOB pr60Hp0BO}10B TEIIOBOH
CCTHU HA MPOYHOCTH U IJIOTHOCTD.

BrimmosrHenne TEMIOMEXaHMISCKUX CXEM TEIIOBBIX IIYHKTOB.

Jlexnus. UTeHne TEMIOMEXaHUYECKUX CXEM IIEHTPAIbHBIX
TEIUIOBBIX MTYHKTOB U WHAWBUIYAIBHBIX TEIUIOBBIX TYHKTOB
HOTPEOUTEIIE.

JlaGopaTtopHast padora. "VMccnenoBanue MeTO 0B Ka4e€CTBEHHOTO,
KOJIMYECTBEHHOTO U KOMOMHUPOBAHHOTO PETYIUPOBAHUS CUCTEMBI
TETJIOCHA0KEeHUSI, B TOM YHCJIE C UCTIOJIb30BAaHUEM JTA00OPATOPHBIX
CTeHJ0B "ABTOMATU3UPOBaHHAS! CUCTEMA OTOIJICHUA" U

" ABTOMaTH3UPOBAHHBIN TEMIOBON MyHKT".

UccnenoBanme pesxuMoOB pabOTH HICTOYHUKA TETUIOCHAOKECHHUS, B
TOM YHUCJIE C IPUMEHEHUEM JIa0OpaTOPHOTO CTEHAA
"ABTOMAaTU3WpPOBaHHAs KOTEIbHAS HA Ta3000pa3HOM U KHIKOM
Tonuse".
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3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KYPCOBOTO MPOEKTa/padoThI

CamocTosTenbHas TONOJHUTENbHAS IPOpadoTKa TeM JIEKIUH C
HCIIOJIb30BAaHUEM PEKOMEHI0BAaHHOM JINTEpaTyphl. JlonosHenue
KOHCIIEKTOB JIeKLIM. BeinosaHeHue (3aBepiieHre BbIOTHEHHS)
IIPAKTUYECKUX 3aJjaHUM, BBIIAHHBIX IIPENoAaBaTesieM BO BpeMs
3aHATHUIH.

JlononHUTENbHBIE TEMBI AJI1 CAMOCTOSITEIBHOTO U3YUEHUS U
BBIIIOJIHEHHS] KOHCIIEKTA:

[Tpeumy1iecTBa 1 HEAOCTATKH PA3JIMYHBIX CIIOCOOOB
PEryJIMpOBaHMS TEIVIOBOM HAarpy3KH, B TOM YUCJE PEryJIupOBaHUs
poryckamu u rnodacajaHoro peryaupoBanus. OcoOeHHOCTH
PEryJIupOBaHMS KPYIHBIX HEHTPAIU30BAHHBIX CUCTEM
TEIIOCHA0KEHUSI U MECTHBIX JCLIEHTPAIN30BAHHBIX. apajuleIbHas
paboTa IByX HAcOCOB Ha OOIIyIO cucTemy. [ mapaBnudeckuit
PEXHUM 3aKpBITBIX CUCTEM. M3MeHeHne nbe30MeTPUIECKOro
rpaduka 1ByXTpyOHOI BOJSHOM TeruioBoil cetu. [IpuHnunuanbHas
CXeMa MOANUTOYHO-JIPEHAKHOT0 YCTpoiicTBa. ['uapaBinueckas
XapaKTePUCTHKA PETYIUPYIOMINX PabOunX OPraHoB.
I'mppaBnnyeckass yCTOMYMBOCTb.

JlononHuTEbHBIE MPAKTUYECKUE 3aJaHUs ISl CAMOCTOSATEIBbHOTO
BbINOJHEHUs: [locTpoeHune ruipaBInueckoil XapaKTepUCTUKH
CHUCTEMBbI C HACOCHBIMHU YCTAHOBKAaMH, BKJIIFOYEHHBIMU B Pa3HBIX
y3nax. [loctpoeHrne cyMMapHOil XapaKTEpUCTUKNA HACOCOB MPH
MIOCJIEIOBATEILHOM U MapauieIbHOM COEAMHEHUU HACOCOB.

[Tox0op perymupyronmx pabounx OpraHos. 2
BBINOJIHEHNE KYPCOBOIO MPOEKTa/paboThl 26
WHast koHTaKTHas paboTa: KOHCYJIbTAIUHU, 3aIUTa KypCOBOTO 0
IPOEKTA/PA0OTHI
7 cemecTp
. KomnnuectBo | Dopmupyemsie
Bust 1 TeMbI 3aHATHIA
4acoB KOMITETEHIIHH
HcTounnku TenjiocHA0KeHNsl, yCTPOICTBO M 000py/I0BaHue 144 [IK-1, TIK-4
HCTOYHHMKOB TeIIOCHA0KeHUe U TeIVIOBbIX FJHEProyCcTaHOBOK
norpeouTeei
Jlexuust. CoBpeMeHHOE TEII000OMEHHOE 000py10BaHHE TETIJIOBBIX 2
OYHKTOB. BIIOYHO-MOAYIIbHEIE TEIIOBBIE ITYHKTHI.
[TpakTuyeckoe 3ansTue. Pacuer u BIOOp TEII00OMEHHUKA 2
HE3aBHCHMOU CHCTEMbI OTOILJICHUSI.
Jlexuust. YCTPOHCTBO CUCTEM TOPSYETo BOJOCHA0KEHUS. 2
[Tpaktuyeckoe 3anstue. Pacuer u BBIOOp mojiorpeBatesis ropsyei 2
BOJIbI 3aKPBITON CHCTEMBI TEMJI0CHA0KEHUS.
Jlexuust. [TpuHIMNUanbHbIE CXEMbl HCTOYHUKOB TETIJIOCHA0KEHHUS. 2
Kotenbunle Bogorperunle. IIpon3BOICTBO CETEBOM BOJLI.
[Tpaktuyeckoe 3anstue. [logbop HaCOCHOTO 060PYIOBaHUS: 2
CETEBBIX HACOCOB, MOAIMMUTOYHBIX, TOBBICUTEIHHBIX,
0JIKaYMBAIOLINX HACOCOB.
Jlexuust. [TpuHIMnuanbHbIE CXEMbl HCTOYHUKOB TEMJIOCHAOKEHHUS. 2
KotenbHble mapoBbie. CeTeBble Mapo-BOASHbIC TEII000MEHHHUKH.
ITponsBoacTBO cereBoi BOALL. OTIYCK Hapa IIOTPEOUTEISIM.
[Tpaktuyeckoe 3anstue. [1og00p KOTIOB U TEINIOOOMEHHUKOB. 2




Jlexnust. [IprHIMTIHAIBEHBIE CXEMbI HCTOYHUKOB TETIOCHA0KCHMYS.
TernnoBble AMEKTPOLEHTPAIN C TEIUIOPUKAIIMOHHBIME MTaPOBBIMU
TypOrHaMu. TeruoBbIe 31eKTPOCTAHIIMU KOHICHCAMOHHOTO TUIIA.
OcHOBHOE TeHepUpYIOLIee U TeII0(UKAMOHHOE 000pYA0BaHHIE
TEIUIOBBIX YJICKTPOCTAHIIM.

[Ipaktuueckoe 3anstue. OnpeneacHue YHEPreTUYECKUX
MoKa3aresel MPor3BOJICTBA TEINIOBOU U AJIEKTPUUECKON IHEPTHH.
Orpezenienne yAelbHBIX PAaCX0J0B TOIJIMBA HA TPOU3BOICTBO
SHEPrUHU.

Jlexnus. [IpuHIMTTHATBHBIE CXEMBI HCTOYHUKOB TETUIOCHAOKEHUSI.
TennoBbIe AMEKTPOLICHTPATH C MAPOTra30BbIMU YCTAHOBKAMU U
KOTJIAMH-YTHIN3aTOPAMHU.

[TpakTuueckoe 3ausatue. OnpeaeneHue NOTepb TEIJIOBOM SHEPTUU U
SHEPTOHOCHUTEIS TIPU TTPOU3BOACTBE U PACIIPECIICHUH TEILIOBOM
SHEPrUHU.

Jlexums. Texnonorus otmycka mapa u Termiorsl ot TOL.
BcnomoratensHoe o6opynosanue TOLI. PerynupoBanue otmycka
TEIIOTEI OT MapOTYPOMHHEIX U Iapora3oBbeix TOC.

HpaKTI/IquKOG 3ansaTue. Pacuer u BBI60p CCTCBOI'O ITOAOTPEBATCIIA.

Jlexuust. I[TpuHIMnuanbHble CXeMbl HCTOYHUKOB TETJIOCHAOXKEHHUS.
["azoryp6unnsie TOC u TOLl. PerynupoBanue oTmycka TEIUIOTHI OT
razorypouHasix TOC.

[TpakTrdeckoe 3aHsTHe. PacueT penupKysSiuy ra30-BOJISTHOTO
TEmI000MeHHNKA Ta30TypounuHon TOC

Jlexuus. KomMnoHoBKa INIaBHOTO KOpITyCa ¥ F'€HEpabHBIN IUIaH
TOC. TomnmuBHO-TpaHcnopTHOE X03s1cTBO TOC. PesepBHOe
TOILIMBO.

HpaKTI/I‘{eCKOG 3aHATHUC. OnpeneneHI/Ie HOPMAaTUBHOT'O 3aIr1aca
PE3CPBHOTO TOIJIMBA.

Jlexnus. Texuuueckoe BogocHabxkenue TOC, cucreMa 000pOTHOTO
BOJIOCHA0KEHUSI.

IIpakTueckoe 3ansaTue. Pacuer TemioBoi cXxemsl

Jlexuus. ITyckonanagounbie paboThl U UCIIBITAHUS 00OPYIOBaHUS
VCTOYHUKOB

[TpakTrueckoe 3ansTue. OnpeaeneHnue pacxo0B TOIINBA,
AIIEKTPOIHEPTHU U BOJBI HA BEIPAOOTKY TEIUIOTHI OTOMUTEILHBIMU
KOTEJIbHBIMH KOMMYHAQJIBHBIX TETUIOYHEPTCTUUECKHUX MTPEAMPUITHIA.

Jlexnus. PexxuMHO-HaNag0uHbIe PaOOTHI TETLIOBBIX
9HEproycTaHoBOK. CITOCOOBI MTOBBIIICHHUS SHEPTETUICCKOM
sddextnBHOCTH DyHKIIMOHUpOoBaHUS TOC, TOIl 1 KOTENLHBIX.

[Ipaktuueckoe 3anstue. OnpenenecHne YHEPreTUIECKUX
XapaKTEPUCTHK TEIIOMHUKAIIMOHHOro 06opymosanus TOL.

.HeKI_[I/ISI. FHHpaBHquCKHe HCIIBITAaHUA TCIIJIOBBIX OHEPIOYCTAHOBOK.

[TpakTrueckoe 3ansTue. OnpeneneHne eMKOCTH aKKyMYJIsiTopa JJis
CYTOYHOT'O BBIPABHUBAHHUS HATPY3KH TOPSYETO BOJOCHAOKECHHUSL.

.HeKI_[I/ISI. HOpMaTI/IBHO-TeXHI/I'-IeCKaH )IOKYMeHTaHI/IH B O6J'IaCTI/I
MPOEKTUPOBAHUS U IKCIUTYaTAIlMH HICTOYHUKOB U CUCTEM
TEIUIOCHAOKEHNUS.

HpaKTI/I‘ICCKOe 3aHsATHE. UTeHHE U BBHIIIOJHEHHE TEIIJIOBBIX CXEM
HCTOYHHKOB TEIIOTHI M TCIJIOBBIX CETEH.

Jlexuwmst. UHuBUayaibHBIE HICTOYHUKH TeTJIOCHa0kKeHUs. CXeMBbI
TEIIOCHA0KEHUS] HACEJIEHHBIX ITYHKTOB.




[TpakTrueckoe 3ansaTHe. BoIOOp HCTOYHNKA TETTOCHAOKEHHUS TIO 2
COBOKYITHOCTH T€XHHKO-I)KOHOMHUYECKUX MOKa3aTeleH.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
CamocrosTenpHas IpopadoTKa TeM JIEKIIUH C UCIIOJIb30BAHUEM
PEKOMEHIOBaHHOM JIUTEepaTypshl. J(OMoIHEHNE KOHCIIEKTOB JIEKIIUM.
Boinonnenue (3aBepiieHue BHIITIOJHEHUS ) IPAKTUYECKUX 3a/laHuM,
BBIJJAHHBIX IIPEIO0/1aBATENIEM BO BpEMs 3aHATUH.

JlononHUTENbHBIE TEMBI AJI1 CAMOCTOSITEIBHOTO U3YUEHUS U
BBIIIOJIHEHHS] KOHCIIEKTA:

[IpenmymiecTBa Temao(GUKaLUK MEpe]] pa3aeibHbIM
IPOU3BOACTBOM Teruia. COBpeMEHHbIE KOHCTPYKIIUU CETEBBIX
nojorpeBaTesnieil ¢ MHTEHCU(HUIIMPOBAHHBIM TETFIOOOMEHOM,
MIPEUMYILECTBA U HEIOCTATKU 110 CPABHEHUIO C TPAJAULIMOHHBIMU
nojorpeBaTesiiMU. TeXHOJIOTHs OTIYCKa [apa U TEIUIOThI
KOTEJbHBIMU. BecioMorarenbHoe 000py10BaHUE MTAPOBBIX U
BOJIOIPEHHBIX KOTEJIbHBIX.

JlononHuTENbHBIE MPAKTUYECKUE 3aJaHU ISl CAMOCTOSATEIBbHOTO
BeimosiHeHus: [lonGop ameBaTopa, moa0o0p MoIMEINBAIOIIETO
HAcoca Ha JIMHUU PeUUPKYISALIUN CMECUTEIBHOTO y371a, 000D

KOPPEKTHPYIOIIEr0 HACOCA. 80
Muast KOHTaKTHas paboTa: KOHCYJIbTAMK 0
IToAroToBKa K 3K3aMEHY 30
ITpoBeeHNE SK3aMeHA 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3yueHune AMCLUUIUIMHBI PEKOMEHJIyeTCs HadaTh C O3HAKOMJIEHHMsI ¢ pabodell mporpammoi, ee
CTPYKTYpOl UM colep)kaHMeM pa3ZenoB. Y4eOHBbI Marepuan CTPYKTYpUPOBaH, H3y4eHHE
JUCLUTIIINHBI OCYULIECTBIISAETCS B TEMaTU4YECKOU IIOCIIEI0BATENBHOCTH.
3aHATUS JIEKIIMOHHOI0 THINA JAIOT CHCTEMATHU3UPOBAaHHBIE 3HAHUSA 10 JUCLUILIMHE,
KOHIICHTPUPYIOT BHUMaHUE Ha HauOoJee CIIOKHBIX U Ba)XXHBIX BoIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTUPOBaHUE y4eOHOro MaTepuaia; oopamarh BHUIMaHUE Ha
(GOpMYIMPOBKM M KAaTEropuu, pacKpbIBalOIlMe CYTh HpOOJeMbl, SBIEHHUS MM IPOLECCca;
3aUKCHPOBATH BBIBO/IbI u MIPaKTUYECKHE PEKOMEHIalliH.
[lonroroBka K 3aHATHSIM CEMHHAPCKOIO THIIA BKIIOYAECT O3HAKOMIICHHE C ILIAHOM
IPAaKTUYECKOro U J1a0opaTOpHOrO 3aHATUSA; pPabOTy C KOHCHEKTOM JIeKLUi, BBINOJHEHHUE
JIOMAIIIHEro 3ajaHusi, pabory ¢ y4yeOHOW M y4eOHO-METOAMYECKOM IUTepaTypoil, HaydHBIMH
U3JIAaHUSIMU U DJIEKTPOHHBIMH 00pa30BaTEeNIbHBIMH pecypcaMM, PEKOMEHIOBAHHBIMHU paboueit
IPOrpaMMOM THUCHHUIUIMHBI; MOJITOTOBKY K J1a0OpaTOPHBIM paboTaM U BBIMOJIHEHHE OTYETOB IO
BBIIIOJIHEHHBIM 1a00paTOpPHBIM paboTtam.
ConepxaHne caMOCTOATEIbHOH PadoThl onpenaessercs padouell MporpaMMol TUCHMILIMHBI,
OLICHOYHBIMU M METOAUYECKUMH MaTepUajlaMi, 3aJaHUsIMU U YKa3aHUSMU IIpernojaBaTelis.
CamocTtosTenbHasi paboTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOH Qopmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBIEHUS CaMOCTOSITENIbHOM pabOThl SIBISIETCS AJIEKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTeNibHasl Cpela yHUBEPCUTETa, KoTopas oOecleuyrnBaeT JOCTyN K
oOpa3oBaTenpHOW  mporpamMme, paloueil  mporpamMme  AMCHUUIUIMHBL, K  3JEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAaM, MTpodeccnoHanbHbIM 0a3aM JaHHBIX U MHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHUCTEMAaM.

W3yyenune NMCUMIUIMHBI BKIKOYACT BBINOJIHEHUE KypCOBOIO IIPOEKTA, PACYETHBIX 3aJaHUM,
1a00paTOPHBIX pabor.
[Tepuonu4HOCTh MpOBEACHUS, (HOPMBI TEKYILEr0 KOHTPOJS YCIIEBAEMOCTH, CHCTEMa OLECHUBAHUS
X0Jla OCBOEHMs JUCLUIUIMH IpEACTaBIe€Hbl B pabodeld mporpaMme. YCIIOBHUS aTTECTalUH
IPUBE/ICHBI B TEXHOJIOTMYECKOM KapTe, BXOAAIIEH B cocTaB pabodel mporpaMMbl JUCLUILIMHBI.



dopMoil MPOMEXKYTOUHOH aTTecTalluy M0 JTUCLMILIMHE SBISIETCS, 3a4€T, SK3aMEH; 110 KypCOBOMY
IPOEKTY siBisieTcs JU((HepeHIIMPOBAHHBIN 3aUET.

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeYeHNE

YYEBHO-METOANYECKOE

KomnnuectBo
SK3EMILISIPOB MEYATHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B

n/n OuonMoTeKe, Uin

AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MuTepuer
YUEBHBIE, YYHEBHO-METOJAMYECKUWE U HAYYHBIE U3JIAHUA

1. |CokonoB, Edum SxopneBuu. Termodpukamus W TEIJIOBBIC 17
cetn [Tekcr] : yue6. misa By3oB / E. 5. CokonoB. 7-¢ u3f.,
crep. M.: U3a-so MOU, 2001. - 471 c. ISBN 5-7046-0703-9.

OK3eMILIsIphLL: Bcero 17.

2. |(llo3neeB, Anaronuii ['enHagueBud. VICTOUHUKH W CHCTEMBI 53/
TerutocHaokenus npeanpustuii [Tekcr] : koncnekt nekiwmii /| https://portal.volgatech.net/b
A. T. To3nmees, 10. A. Kysuemnosa; M-Bo ob6pasoBanusi u|00ks/Pozdeev_A.G_Konspek
nayku P®, ®I'BOY BIIO "Map. roc. Texu. yu-1". Homkap- t_lekcij_.pdf
Oma: MapI'TVY, 2011. - 200 c. ISBN 978-5-8158-0953-6.

DK3eMILISIPLL: Bcero 53.

3. |Anucumon, IlaBen HwukomaeBuu. VCTOYHHKH M CHCTEMBI 33/
TeIuIoCHa0OKeHus [ DIeKTpOHHBIH pecype] : yuebHoe mocooue| https://portal.volgatech.net/b
MO0 KypPCOBOMY TMPOEKTUPOBAHHUIO [mo HnampasieHuro| 00ks/Anisimov_istochniki_si
noarotoBku 13.03.01 "Temmosneprerrka u teriotexuuka'] /|stemi_teplosnabzhenia_2018.
I1. H. AaucumoB; M-Bo Hayku M BbIcll. oOpa3zoBaHus Poc. pdf
Oenepaunn, ®I'BOY BO "l[loBomxk. roc. TexHOD. YyH-T".

Womkap-Omna: IITTY, 2018. - 87 c. ISBN 978-5-8158-1993-1.
OK3eMILIApHL: Bcero 33.

4, |Tlo3nees, Anaronuii I'eHHamueBud. MICTOYHMKM H CHCTEMBI 52 /
TerutocHaokenus npeanpusatuii [Texer] : ¢6. 3amau / A. T.| https://portal.volgatech.net/b
[Tozznees, 0. A. Ky3nenosa; M-Bo o6pa3zoBanust u Hayku P®,| 00ks/Pozdeev_istochniki_i_s
'OV BIIO "Map. texn. yu-1". Momxkap-Ona: MapI'TV, 2011. istemy.pdf
- 56 ¢. OK3eMIISApHI: Bcero S52.

5. |TemnmnoBeie snekTpuueckue cranuuu [Tekct] : [yuel. mist 18
CTYJICHTOB BY30B MO cHenuaabHOCTH "TemaoBbie 3IEKTp.
cranuuu" Hampasienus "Termnnosnepreruka'] / [B. 1. bypos
[u np.] ; mox pea. B. M. JlaBeiruna, A. C. Cennosa, C. B.

[HaneBa. 3-e u3x., crep. M.: MDU, 2009. - 464, [1] c. ISBN

978-5-383-00404-3. Dx3emruisapsl: Bcero 18.

DJIEKTPOHHBIE OBPA30BATEJIbHBIE PECYPCBHI
1. |Hayunas snextponHnas 6ubnmmorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snextponHas 6ubimoreka «KubepieHnHKa» http://cyberleninka.ru
[MPOD®ECCHUOHAJIbHBIE BA3bI JAHHBIX 1 THOOPMAILIMOHHBIE CITPABOYHBIE
CUCTEMBI

1. |CnpaBouno-npaBoBas cucrema KoHcynpTant+ http://www.consultant.ru
2. |(IIpodeccronanbHble CripaBOYHbIE CHCTEMBI TexaKcnepT http://www.cntd.ru

6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu
1. 125 (1) ABTOMAaTH3UP.CUCTEMA yueta|Microsoft Windows
ACYPTB (1), AmnepBonst™merp LI-|Enterprise, CnpaBouHas
387 (1), JucKkpeTHbIN BBO/I|IIpaBOBas cucrema
(cueT4nkm) 8kaHasoB (1),|"Koncynprant  Ilmroc",
Juckpernbiii  Beixox ¢ LIHMM|Microsoft Office

8kananoB (1), Kmaman Y 50 (1),
KOMIUIEKC J/M3M JABJI (3),
JlabopaTopHas yCTaHOBKa
"ABTOMAaTU3UpPOBAaHHAsA KOTEJIbHAs Ha
KHUJIKOM U Ta3000pa3HOM ToruIHBe"
AK-01-2 (1), JlaGopaTopHas
ycTaHOBKa  "ABTOMAaTH3MpPOBAaHHBIN
teruioBoil myHKT" (1), JlaGopaTopHbIii
creHa-TpeHaxep '"TemioBoil Hacoc
(1), JIaGopaTtopHBIii CTEHA-TPEHAKED
"XonoauneHuk-1" (1), JOMUKOHT
(1), Maket MOOMIIBHOM
ra3oTypOMHHOW JJIEKTPOCTAHIIUK B
Mmacmmtabe 1:87 (1), Maker tennoBoi

AJIEKTPOCTAHIINT c
typborenepatopamu (1), Moayns
aHAJIOTOBOTO  BBOJA  16pa3psaHbIi

16xananoB (2), Moaynb aHaJIOrOBOTO
BBoJa 16paspsanbiii 8xananmoB (1),
Haxmagaele patunku KYPCB-010M
(2), HuzkoremnepaTypHblii IpUIaBoK
I1XH-0,28 (1), [IEUb MY®EJIbHAA
(1), [IK(cuct.0mn,k1aB,MbIIIb
ont,koBp,MoHUT22" View Sonic TFT
VA2216W-4 (1), ITnorrep HP Design
Jet 430 (1), ITPUBOP UTB-3M (1),
I[MPUBOP ®IIJT 501-13 (1), [TpuaTep
Canon LBP 1120 (1), IIpoekrtop
mynsTEMenuitabIi Hitachi CP- RX93
(1), Pacxomomep OPCB410 [dy=32
(2), Peneitnblit Beixon 8xananos (1),
CeHCOpHBII  yIpaBJISIOIIMA  3KpaH
TPC-2006 (D), Cucrema
aBTOMAaTH3allUd pPEAJTbHOTO BPEMEHHU
(1), Ckanep Epson 2400 (1),
Coenunurensubiii  y3en ¢ FP-CB-

11/778618-11 (N, Cremrax
1420*950*500 (1),
Temnoseruuciurens TPCB-030 (1),
Tepmoperymnsatop

C5M1"DOnexrponnka” (1), TumoBoi

Standard, Arent Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JJIA peHIeHI/ISI OCHOBHBIX
IIOJIBb30BAaTCIbCKHUX 3aJa4




KOMIUIEKT y4eOHOTO 0O0OpYyIOBaHHS
"ABTOMAaTHKa CUCTEM
TEIUIOCHAOXEHUI W  BeHTW I
ATI'CB-16-11JIP-01 (1), TwunoBoi
KOMIUIEKT y4eOHOTO 00OpYyJI0BaHHS
"ABTOHOMHAasi aBTOMaTU3UPOBAHHAs
cucrema oromieaus" ACO-05 (1),
VabpTpasBykoBoi pacxonomep YPCB-
010 (1), HupkyaSIIUOHHBIN TEPMOCTAT
JIAB-TXK-TC 01/26-100 (1), Ilxad
[IX-0.40MC (1), Dxpan Ha TpeHOTe
150*%150 (2), Dxpan Ha ImTaTHBE
180x180 MW (1), Dneatop 3I'0 01
(1), KommekT yue6HOH Mebenu (1)

255 (1) [Tpoexkrop mynbTuMenuitabiii Hitachi|Microsoft Windows
CP- RX93 (1), Kommuekr yueOHnoii|Enterprise, CnpaBounas
mebenu (1) MpaBoBast cucreMa

"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arear Dr.Web,
Kommekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JUIL PEIICHUs] OCHOBHBIX
10JIb30BAaTEIbCKHUX 33124

121 (1) AwmnepBonbermerp ®-30 (1), Anmapat|Microsoft Windows
st peskn Mynbrumnaz- 3500 (1),|Enterprise, CnpaBounas
I'azoanammzatop AHKAT 7664 (1),[npaBoBas cucrema
3anpaBouHoe yctpoiictBo KOIIT 1-10|"Koncynprant  [lmroc",
(1), Kommuekt komotpancmop.mo|Microsoft Office

Kypcy T (1), Komriekr
MUPOMETPHCTA lanc-01 (1),
Kommnekt pacxonomerpucra Jlebenp
KP-01 (1), Kommrekr
pacxomometpucta Jlebens KP-02 (1),
Kommi-T ko1oTaHCTIOP.TTO TeX TepMOJ]
(1), Kommbiorep RAMEC GALE
Custom i3-3200/4I'b/  monutop LCD
21.5", xnaBuar.,meimb (15), MOY
Canon MF -4410 (1), Hoyr0Oyxk
Easynote TE 11 HC (1),
[TK(cucTt.0m,K1aB,MbIIIb
ont,koBp,MoHUT22" View Sonic TFT
VA2216W-4 (3), Ilnara anamoro-
mugppoBoro mpeodpazoBanus USB-
6008 12 -bit (3), [Ipubop pacxomomep
yapTpa3zBykoBoi  "Bzner IIP" ¢
tommuaoMepom "' Baner YT" (1),

Standard, Areat Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJid pCHICHUS OCHOBHBIX
II0JIb30BATCJIBCKUX 3a1a4




[Tpuntep HP LaserJet Pro 400 M401a
(1), Mpunatep Samsung ML-1615 (1),
[Tpuntep nBerHoit Canon I-Sensys
LBP7100Cn (1), IIpoextop Acer
P1220 DLP 3 D 2700 LUMENS XGA
3000 (1), [IpoexTtop
mynbTaMenniitHbeiid Hitachi CP- RX93
(1), CBapounsrii anmapat Brima Mars
205 (1), Capounsrii anmapar Telwin
Digital Modular 230 (1), Capounsrit
anmapatr TOPYC 255 (1), Crenn
peKIaMHO-UHGOPMAITMOHHBII
100x100 (3), Tepmomerp
AIIEKTPOHHBIN TOH-5 (2),
YCTAHOBKA WM3 TEIUIOIIP (1),
YCTAHOBKA M3YUY.TEIUL (1),
YCTAHOBKA TI1-003 (1),
YCTAHOBKA TII-005 (1),
YCTAHOBKA TI1-011 (1),
Vceranoska OIIT 1-3 (1), YcranoBka
®HT 1-1 (1), YcranoBka ®IIT 1-10
(1), VYcranoBka ®IT 1-8 (1),
YcranoBka ®IIT-12 (1),
[upkymsauuonnslii  tepmoctar JIAb-
TX-TC 01/26-100 (1), Komrmiekt
yaeOHo mebenn (1)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA JUCLHUIUIMHBI) ®OHJ OLEHOYHbBIX

CPEJICTB

Kpurepun onieHNBaHNs HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMN HAIPaBJIEHBI HA!
- YCBOGHME TEOPETUYECKOTr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE u3jaraTb MaTepuai (Y4eTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOro MaTepuana);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PH PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kpurepun onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBier-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO
JOMYCKaTh ~ HETOYHOCTH B U3JIOKEHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBUIbHBIE (HOPMYIUPOBKH, HCIBITHIBAET
3aTPy/AHEHUS B BBIIIOJIHEHUH PAKTUYECKUX 3aJaHUM.
[IpoxBunythiii  [OOyuaromuiicss TBEpAO 3HAaeT MPOTrPaMMHBIA MaTepHuai,| XOpoILIo
YPOBEHBb U3JIaraeT €ro IpaMOTHO M IO CYINECTBY, HE JOIyCKaeT

CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC, MPABUILHO
MPUMEHSIET TEOPETUYECKHE TMOJOXKEHUS TP  PEUICHUHN
MPAKTUYECKUX BOIMPOCOB M 3ajad, BIAACET HEOOXOIMMBIMHU
HaBBIKAMH ¥ IPUEMAMH UX BBITOJHEHUS




Bricoknii ypoBenb |OOydaromuiicss Ty0OKO W MPOYHO YCBOWJ MPOTPAMMHBIN| OTIUYHO
Marepuaia, TpPaMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUSl C MPAKTHKOM, MpPU 3TOM
oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUH  3aJIaHusl, CBOOOIHO  CIpaBISICTCI C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JUTEPaTypoi, MEPUOJUUYECKUMH HU3JaHUSIMH, [PABUIHHO
O00OCHOBBIBAET TMPUHATHIC PEIICHHs, CBOOOAHO BIAlEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MPHEMAaMU  BBIOJIHEHUS
MPAKTUYECKUX paboOT

7.1. Texylmiui KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTH OOecrevyrBaeT OICHHMBAaHHE XOJa OCBOCHHUS JUCIUILIAHBI
(MOAyJs1) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTou AucCHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHM, HAaBBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIMUTENIbHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'bBOY
BO «II'TY»

7.2. IlpoMexxyTouHast aTTecTalus 00yJaromuxcs
[TpomexyTouHas arTecTanys 00y4yaroUIMXcs HallpaBjieHa Ha OICHHUBAHHE PE3yIbTaTOB O0y4eHHUS
[0 TUCIUIUINHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpyMeppl THUHOBBIX KOHTPOJBHBIX 3aJaHuUi K3 0a3bl (OHJAa OLIEHOYHBIX CPEICTB IO
00pa3oBaTeNbHON IPOrpaMMe.
1. K ce30HHbIM TennoBbIM Harpyskam OTHOCATCS

a) MNoTpebneHune Tenna Ha OTONMEHWE U BEHTUNSILMIO
6) NMoTpebneHre Napa Ha HyXabl TEXHONOIMYECKOro npoLecca
B) MoTpebneHne ropsiven Boabl Ha HyXAbl TEXHONOMMYECKOro npoLecca

F) I'IOTpe6neHme Tenna Ha TexXHoJNorn4eckne Hyxxabl

2. Boibepute owmnbo4vHoe yTBEPXAEHNE

a)B HesaBucumon cucteme  TennocHabxeHus  TennoHocuTenb U3  TENnoBOW  MOCTynaeT
HenocpeacTBEHHO B CUCTEMY OTOMNNeHus notpeburens

0) B 3akpbITOM CUCTEME TennocHabXeHnss BOAa Ha HyXAObl ropsYero BOAOCHAOXEHUS MOXeT
nogorpeBaTbCs HENOCPEACTBEHHO B UHANBMAYANIbHOM TEMITOBOM MYyHKTE NoTpebutens

B) B 3akpbiToii cucteme TennocHabxeHWs Boda Ha HyxAbl ropsidero BOLOCHAGXEHUs MOXeT
noJorpeBaTbCcs OT CETEBOW BoAbl B TEMNOOOMEHHWKE, YCTAHOBIIEHHOM B LIEHTPanbHOM TEMNSIOBOM
NyHKTE >WJT0ro KBapTarna

r) B He3aBucuMmol cucteMe TennocHabxeHus Boda Ha HyXObl OTOMMEHUs MOXET MOAOrpeBaTbCsi OT
CceTeBOW BOAbl B TEMNOOOMEHHWKE, YCTaHOBMEHHOM B LIEHTPanbHOM TEMMOBOM MYHKTE >KWUIOro
KBapTana




3. Uem oTnnyatoTca OTKpbITblE BOAAHbIE CUCTEMDI TennocHabxeHns ot 3aKprTbIX?

a) B HUX ceTeBad Boda YaCTU4YHO pa36|/|paeTc;| Yy aboHeHTOB Ans ropa4ero BOAOCHaGXeHus

6) B HMX ceTeBasi BOAA NOCTYMNaeT U3 OTKPbITbIX BOAOEMOB

B) OHU MOTYT UMETb fonbLiee ymcno napannerbHbIX pr60|'|p0B0ﬂ,OB

F) npu OTKprTOI?I cucteme TennocHabXxeHust OTCYTCTBYET NPUTOYHadA BeHTUNAUMA 30aHnaA

IIepeuens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTaAlUU

10.

11.
12.
13.
14.
15.
16.

17.

18.

19.

Bonpocskl Ha 3ayeT.
CucreMbl TeIJI0CHAGKEHHS
OcHOBHBIE CBeJEHHS 0 CHCTEeMAaX TeIJIOCHAOKEeHH S

Knaccudukarus cuctem termocHabx)erns: a) [1o ncrounnky terurocHadxeHust; 0) [1o TermoHocuTeNro; B)
ITo cocoOy TpaHcHOpTa TEIIOHOCUTEIS HITH 10 KOJIMYECTBY TPYOOIIPOBOIOB TeILIOBOH cety; r) ITo criocoly
npucoenunenus cucteM I'BC; 1) Ilo cnocoby nprucoennHeHUs NOTPeOUTENsI TEMIOBOM SHEPTHH K TETJIOBBIM
ceTsM; e) [o pesxumy ormycka TermnoTsl: el) ITo mecty perynuposanus; €2) [lo criocoOy peryanpoBaHus.

YCTpoi/’ICTBO LHCHTPAJIN30BAHHBIX CUCTCM TEIUIOCHAOKCHUSI.

M300pa3uth npumMep CTPYKTYPHYIO CXeMY TeI1oBoi cetu oT TIL] ¢ MHANBUAYaIbHBIMU U LICHTPAIbHBIMU
TEIJIOBBIMU TyHKTAMH.

YCTpofICTBO 1 HAa3HAYCHHNC INCHTPAJIbHBIX TCIIJIOBBIX ITYHKTOB.
YCTpofICTBO 1 Ha3HAYCHNC MHANBUAYAJIbHBIX TCIJIOBBIX ITYHKTOB.
yCTpOﬁCTBO 1 HA3HAYCHHUEC ITOBBICUTCIIbHBIX HACOCHBIX IMOACTAHIIMH.

YTo Ha3BIBAIOT MaruCTpajbHBIMU U paCIp€ACINTCIIbHBIMU TCIIJIOBBIMU ceramu? [Tousrue KBapTaJbHBIC
TCIIJIOBBIC CCTHU.

JleueHrpanu3oBaHHble MECTHBIE U HHAUBUAYaIbHbIE CT.
[TapameTpsl TEIUIOHOCUTES B BOJSHBIX IIeHTpanu30BaHHbIX CT.

CrpykTypHble cxeMbl mapoBbix CT: a) omHOTpyOHast 6e3 Bo3BpaTa KOHJeHcaTa; 0) MIByXTpyOHast C BO3BPATOM
KOHJICHCATa; B) TPEXTPYOHAas C BO3BPATOM KOHJCHCATA.

Haznauenue 1 ycTpoiicTBO KOHIEHCATOOTBOUHKOB.

I'padmuk cymmapHO Ce30HHOM TEIUIOBOI HArpy3KH.

IIprmep rogoBoro rpaduka OTOMUTETHHON W BEHTHIIAIIMOHHON HarPy3KH 110 MECSIaM.
IIpmmep rogosoro rpaguka TemmoBoro notpednenus (oromienne + 'BC) mo mecsmam.
Cyrounble rpaduKu pacxoia ropsiuei BoJIbl Ha ropsiuee BOJOCHA0KEHNE B KHIIOM JIOME.
Cyrounble rpaduku pacxosia ropsiuei BoJbl Ha TEXHOJIOTHUECKHE HY Kbl TPOM3BOICTBA.

I'padux mpoIOKUTETEHOCTH CE30HHOM TETUIOBOM Harpy3ku (rpaduk Poccannepa), MeToanka ero
MOCTPOESHHSI.

[Tpumenenue rpaduka NpoJOKUTEILHOCTH CE30HHON TEIIoBOM Harpy3ku (rpaduka Poccannepa) npu
MPOEKTUPOBAHUHN M DKCIUTyaTalluy CUCTEM TEINIOCHA0KEHNSI.

WHuTerpanbHblil rpaduKa OTOMUTEILHON HATPY3KH M €r0 MPUMEHEHHE IIPY MPOCKTUPOBAHUH U SKCIUTyaTallnu
CHCTEM TEIUIOCHAOKEHHUS.



PacuéT Tenj10BbIX HAIPY30K

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

YcnoBue TETIIOBOTO paBHOBECHS 34aHUS (TETUIOBOH OaTaHC OTAITMBAEMOTO 3/IAHII).

[epeuncaute BO3MOXKHBIE METO/IBI OTIPEICIICHNS TEINIOBBIX HATPY30K Ha OTOIUIeHHE, BeHTHsnumio, [ BC,
TEXHOJIOTHUECKUE HYKIbI.

Temnonorepu Termionepeaueii yepes HapyKHbIE OrpaskACHHS.
®opmyna pod. Epmonaesa H.C. msg pacdera TermionoTeps 3MaHUS.

MuHuManbHOE TEPMUYECKOE COIPOTUBIIEHNE MHOTOCIOMHON CTEHKH OIpa)KIaroLeld KOHCTPYKIUU ISt
UCKIIIOUEHHs 00pa30BaHMs KOHAEHCATa Ha €€ BHyTPEHHEN ITOBEPXHOCTH.

OT 4ero 3aBUCST TEIUIONOTEPU MHPUIBTPALUEH KUIIBIX U IIPOU3BOJICTBEHHBIX 3/aHuii? Pacuér Teronorepb
uHQUIbTpaKei.

Pacuérnas TemnepaTypa Hapy>KHOTO BO3/lyXa AJISl TPOSKTUPOBAHMS CHCTEM OTOIUIeHHs. PacuérHas
TeMIIepaTypa Hapy>KHOTO BO3/lyXa IJIsl IPOCKTUPOBAHUSI CUCTEM MPUTOYHOMN BEHTHIIALIUH.

®Dopmyia nepepacuéra TEIUIONOTEPh 31aHUS HAa TEMIIEpaTyphl HAPY>KHOTO BO3/1yXa OTJINYHBICOT PacUETHOM.

MertouKa onpeaeIeHus pacuETHOM TETUIOBOM Harpy3KH MPH MPOSKTHPOBAHUU CHCTEM TETTIOCHAOKEHNUS B
cootBetcTBHH ¢ CII «TerutoBble ceTn» (B KAaKUX CIydasx TEIUIOBast HATPY3Ka ONPEEISIeTCs: a) MO0 TaHHBIM
KOHKPETHBIX IIPOEKTOB; 0) 10 (haKTHIECKUM HArpy3Kam; B) M0 YKPYIHEHHBIM HOPMaM U IOKa3aTellsiM.

OnpeeneHue TEIIOBOM Harpy3ku Ha otoruieHue mo HopMam CII «TemoBasi 3au1uTa 3MaHUID»: Q)
MeTtoauka pacdera IOTpeOICHHUS Ha OTOIUICHUE MO MPUBEIEHHOMY COMPOTHBJIEHNIO TelJionepeaaye
OT/IeJIBHBIX OTrpaKkIaoIuX KoHcTpykuui (o Tadmure 3 CIT 50.13330.2012 «TenmoBas 3ammra
3/1aHni»);0) MeToanka pacuera moTpedIeHusT Ha OTOMJICHUE MO YAeAbHOM Tena03amuTHOoi
xapakTepucTuke 31aHus (mo Tabmume 7CIT 50.13330.2012 «TemnnoBas 3amura 37aHANY);

Omnpesenenne TEIIOBON HArpy3KH HAa OTOIUICHHE MO YKPYMHEHHBIM MOKAa3aTe/sIM: a) ¢
HCIIOJIb30BAaHUEM YAeIbHOI 0TOMUTEIHLHON XapaKTePUCTHKY 3MaHusl (Ta0nuIs! 3-7, IpritoskeHus «1»
«Meroueckre yKazaHus 110 ONPEeJICHUIO PACX0/I0B TOIUINBA, JIEKTPOIHEPI MU U BOJIbI HA BEIPAOOTKY
TETIOTHI OTONUTEIBHBIMU KOTEIBHBIMU KOMMYHAJIBHBIX TEIJIODHEPTETHUECKHX MPEATIPUITHIN); 0) C
UCIIOJIb30BAaHHUEM Y/ICJIFHOTO 1TOKA3aTellsl MAaKCUMAJIbHOH TETJIOBON HAarpy3KH HAOTOIIJICHUE Y BEHTHIISIIUIO
JKIITBIX ToMOB (mipuiioxkenne «By» CII «TemnoBsie ceTn).

Pacuer HOTp€6J'I€HI/IH Ha BEHTUWJIALUIO IO YKPYITHCHHBIM IOKA3aTEIIAM I O6H.[CCTBCHHLIX n
MNPpOU3BOACTBEHHBIX SﬂaHHﬁ C UCIIOJIb30BAHUEM ylle.]'IbHOﬁ BEHTHJISINHOHHOM XAPAKTEePUCTUKHU 3JaHUA 13
(Ta6JII/ILI 6-7, TPUITIOKCHUS «1» «MeTO,HI/I‘ICCKI/Ie YKa3aHud 110 OIIPEACICHUIO PaCX040B TOIUIMBA,
QJICKTPOSHEPTUHN U BOJbI HA BI)Ipa6OTKy TCIIOTBI OTONUTEIIBHBIMU KOTCJIbHBIMHA KOMMY HaJIbHBIX
TCIIOOHCPTECTHUICCKUX HpeﬂHpHHTHﬁ))).

Pacxox TemmoTel Ha BEHTIWIIALUIO 110 PACXOy BO3AyXa (MCIIOIB3Ysi HOPMUPYEMYI0 KPATHOCTH
Bo3ayxoo0omena [[Ipunoxenus «M», «K» CIT 60.13330.2012 «OtoruieHne, BEHTHIISIINS U
KOHJAUIIMOHUPOBAHUEY ).

®Dopmyiia A71s1 ONpeieTeHNs CPEAHEYaCOBBIX TEIIOBbIX Harpy30k Ha 'BC ¢ ucnons3oBaHueM pac4eTHOro
CpeIHero 4acoBoro pacxoaa BoIbl CAHTEXHHYeCKHM 00opynoBanueM [Tabumna A.l npunoxenust «A» CII
30.13330.2012 «BHyTpeHHUH BOIOTIPOBO/I U KaHATU3AIMS 3TaHUN» |.

Kakosa TeMIeparypa FOpH‘ICﬁ BOJIBI B MECTaXx Bouopa360pa, periraMeHTUupyeMast CII «TemnoBeie ceTu» B
OTKPBITBIX CUCTEMAX, B CUCTEMAX MECTHOT'O BOILOCHa6>KCHI/ISI 1 B 3aKPBITBIX CUCTEMAX I'BC?

Dopmyra 1Jis ONpeieNIieHUs] pacdeTHON TerioBol Harpy3ku Ha I'BC skumbIX 31aHmi TPU U3BECTHON
TUIOMIA/IN 3[IaHUH MO y/AeJIbHOI 4acOBOii BeJIHUMHE TENJIOTHI HA HArpeB ropsiueii Boabl [npunoxenue «I'»
CII «TermoBbie ceTu»].

PacueTHbIil (MaKcHMallbHO-4acOBOI1) pacxo TerIoThl Ha ObiToBoe I'BC.



18.

OOUIEePUHSTHIC SAUHUIB I3MEPEHIS MOIITHOCTH TETIOBOH SHEPTHH, KOJMYECTBA TETIOBON SHEPTHH,
JIaBJICHUS U TEMIIEpaTyphl TeIJIoOHOCUTeNs. [lepecyeT oqHUX €AMHULL U3MEPEHUSI B IpYyTHeE.

Pe:xuMbl peryJimpoBaHusl CHCTEM LEHTPAJIN30BAHHOTO TEIIOCHAOKeHHU

1.

9.

10.

KosmuecTBo TEII0Thl, 0T/IaBaeMOE BHYTPEHHEMY BO3/1yXy IIOMELICHUH OT HarpeBaTeIbHBIX IPUOOPOB C
BOJISIHBIM TeIUIOHOCHTENeM ((hopMyIia 1 CriocoObl peryIupoBaHus).

Konmn4ecTBo TEIIIOTHI, OTIaBaeMOe BHYTPEHHEMY BO3AYXY ITOMEIICHHUH OT HarpeBaTeJIbHBIX IPHOOPOB C
HACHIIIEHHBIM ITapOM B Ka4eCTBE TEIIOHOCUTENS ((POpMYyIIa B CIOCOOBI PETYITHPOBAHUS).

B uém 3akmrodaercs HadajabHas peryjanpoBKa a0OHEHTCKOM YCTaHOBKU IJIA o0ecreueHus: BLICOKOTO KauecTBa
M DKOHOMUYHOCTH TEILIOCHAOKEHUS?

MeTo/b! peryarpoBaHus TEIUIOBOM HArpy3KH B BOSHBIX CHCTEMAaX HEHTPAIN30BAHHOTO TETIIOCHAOKEHUS

(CLIT).

LleHTpasIbHOE KaYEeCTBEHHOE PETYJIMPOBAHUE OJTHOPOIHOM TerIoBol Harpy3ku. ['paduku Temneparyp BoJbl B
TEIJIOCETH U TpaUK pacxoja BOJbI B TEIJIOBOM CETH IPH LIEHTPAILHOM KauyeCTBEHHOM PEryJIMpOBaHUN
OJIHOPOJHOM TEMJIOBOW Harpy3KH.

LleHTpasibHOE pEryJIMPOBaHUE PA3HOPOIHON TEIUIOBOM HAarpy3Ku. ['paduku TeMneparyp BOJbI B TEIUIOCETH U
rpaduK1 pacxojia BOJbI B TEIJIOBOH CETH IIPH KOMOMHUPOBAHHOM PETYJIMPOBAHUU Pa3HOPOIHOI
OTOIUTEJILHOM HAarpy3KHu.

Oco0eHHOCTH LCHTPAIBHOTO PETYINPOBAHUS PA3HOPOTHOM TEIIIOBOH HArpy3Ku.

CxeMmbl YCTaHOBKH L[eHTpO6e)KHbIX HAacoOCOB Ha A0OHEHTCKUX BBOJlaX WX I'PpyHNIIOBBIX TEIIJIOBBIX
MNOJACTAHIHAX B JOIMMOJHCHUEC K CprﬁHLIM CMECUTEJIAM C ILCIIbIO YCTPAHCHUSA pa3peryJIMPOBKU OTONMUTCIIbHBIX
YCTAaHOBOK IIPH LCHTPAJIBbHOM KOJIMYCCTBCHHOM PCTYJIMPOBAHNH.

ITocTpoenue rpaduka TemMrepaTyp ¥ pacxo/ia CeTeBOH BO/IbI HA BEHTHIISIIIUIO.

[leHTpanbHOE PETyINPOBAHNE 3aKPHITHIX CUCTEM TETNIOCHA0KEHHSI TI0 COBMEIIIEHHON Harpys3Ke.

O0opynoBaHHe TEIIOBBIX ceTei

1.

5.

OcHoOBHBIE TPeOOBAHMSI MPU COOPYKEHUHU TETUIOBBIX CeTeil (YKJIOH TETJIOBBIX CeTel; MaKCUMalbHbIe
JIUaMEeTpPbI TPYOOIPOBOIOB, MPOKJIAABIBAEMbIX B KBapTaIaX WM MUKPOPaOHAX MO YCIOBUSM 0€30MaCHOCTH;
HaJIMYKEe PE3EPBHBIX MIEPEMBIYKEK MEK/Yy MATUCTPAIISIMUA M KBAPTAIbHBIMU CETSIMH; TPEOOBAHUS K MaTEpUAITy
apMaTypbl B 3aBUCHMOCTH OT HAIPY3KH M PACUETHOM TeMIIepaTypbl HAPYKHOTO BO3/1yXa; MECTa YCTAHOBKHU
3aMOPHON apMaTyphl, ...).

Crroco6s1 ipoknanku TC u yeTpoicTBO MTHHEHHBIX y4acTKOB TC IpH pa3IdHBIX CIT0c00aX MPOKIAIKH.
Tumnsl 3anopHON apMaTypbl U UX YCTPOHCTBO U MECTa YCTAHOBKU.

Cr1oco0b1 1 yCTpOMCTBO KOMIICHCAITNH TEMIIEPATyPHBIX yATHHEHUH TpyoonposoaoB TC. [IpenmymiecTa
HEIOCTATK! KaKJ0T0 U3 CIIOCOO0B (YCTPOHCTB) KOMIICHCAIIHH.

Omnops! B TC, Buabl, ycTpoiicTBo.

I'mapasinyeckuii pacyer TelJIOBbIX ceTei

1.
2.

3a/a4i KOHCTPYKTOPCKOTO U MOBEPOYHOI0 THIPABINYECKOT0 pacueTa TeIIOBbIX CETEH.
Kax M0kHO HCITI0JIb30BaTh pe3yIbTaThl THIpaBiIndeckoro pacyera TC, TO €CTh UTO OHU MO3BOJISIIOT CENaTh?
Uro sBsieTCss UCXOTHBIME JAHHBIMU JJTsI THIIpaBIMdecKoro pacyera TC?

OCHOBHBIE pacUeTHBIC 3aBHCUMOCTH /IS THApaBandeckoro pacdera TC: Ilanenne naBneHns Ha
TOPU30HTATFHOM y4acTke TpyOomnpoBosa; @opmymna I onpeneneHus THHSHHOTO MaieHUs JaBICHUS B
TpyOomposoze; Popmyiia Juist OnpeiesIeHHs MECTHOTO TIaJICHUS! JaBICHUSI.

Crioco0b1 ompeieTIeHns YASTbHOTO INHEHHOTO MaICHUS TaBICHNUS.



10.
11.

12.
13.

VYpasuenue Jlapcu juist onpeieneHus yaeqbHOTro JUHEHHOTO MaJeHUs TaBICHHUS.

Onpenencure K03 UIMCHTa THAPABINIECKOTO TPCHHUS B 3aBUCHMOCTH OT uuciia PeifHombca.
Topsinok ruApaBIMYSCKOrO paciyeTa KOPOTKUX y4aCTKOB TPYOOIpoBOIa.

Iopsinok mpeaBapuUTETHFHOTO THAPABINIECKOTO pacueTa MPOCTHIX TPAH3UTHBIX TPYOOIIPOBOIOB.
ITopsinok mpoBepOYHOT0 THAPABIMYECKOTO pacdeTa MPOCTHIX TPAH3UTHBIX TPYOOIIPOBOIOB.

HOpS[JJOK TUAPABINYCCKOTO pacyeTa Pa3BETBJICHHBIX TC. HpI/IGJ'II/I)KeHHaH METOAHMKaA C UCIIOJIb30BAHUEM
PCKOMEHAYCMBIX 3HAUYCHUI YACIBbHBIX OTCPH AaBJICHU HAa TPCHUEC.

I'mppaBanueckuii pacueT naponpoBoa.

I'uppaBianueckuii pacueT KOHIEHCATOIIPOBOAA.

Bomnpoce! Ha 3k3aMeH.

lepaBqueche PE/KUMBI TEIJIOBbLIX ceTel

1.

10.

11.

12.
13.

14.

ITeezomerprueckuii rpaduk TC. [IpuBectn mpumep mbezoMeTprudeckoro rpaduka TC, 00BSICHUTH, UTO Ha
HEM n300pakeHo.

Mertoanka OCTPOCHUS Mbe3oMmeTpuueckoro rpaduka TC.

Yro Takoe CTaTHYECKUI HATIOp B TEILUIOBOM ceTH, Ha3HaueHHe. UeM 00yciIoBIIeHbI TPeOOBaHUS K €ro
MUHUMAaJIbBHOMY U MaKCUMaJbHOMY 3HA4C€HUIO. JIMHMS CTaTUYECKOrO HAllopa Ha NbE30METPUUECKOM
rpaduxke.

TpeOyemblil Harop y BcachIBAIONIMX MATPYOKOB CETEBBIX HACOCOB M €ro M300pakeHHe Ha ITbe30METPHUYECKOM
rpaduke. MakcumaabHOE U MUHUMAaJIbHOE BO3MOKHBIC 3HAUSHHMS JIAaBJICHHs] BOJIbI HA BXOJIE B CETEBOM HAcoC.

Yro Takoe pacnonaraeMHﬁ Hamop Ha a0OHEHTCKHX BBOZ[aX? Hasnauenwne u Tpe60BaHI/IiI K €0 BEJIMYHUHE.
UeMm O6y0J’IOBJ’I€Ha MOTEPA HAIlOPA HA UCTOYHUKE U KaK OHa 0T06pa>1<aeTC${ Ha MMbE30MECTPUICCKOM rpa(bmce?

Dopmysta 11s orpeieIeH s pabovero Haropa ceTeBOro IeHTPOOSIKHOro HACOCA HA HCTOUHUKE 3aMKHYTOM
BOJIIHOM ceTn. YeM orpaHuyeH JaHHbIN HAamop (€ro MakCHMalbHOE 1 MUHUMAJIbHOE 3HAUYEHHE) U KaK
0TOOpaXkaeTcst Ha MbE30METPUUIECKOM rpadure?

UeMm OI'paHUYCH MaKCUMaJIbHBII HAIlop Ha y4acCTKax noz[a}omeﬁ u O6paTHOI\/’I JIMHUU TEIIOBOM CETH npu
3aBUCHUMOM M HE3aBUCHUMOM IIOJKIHOYCHHUHN OTOIIUTCIbHBIX HpI/I60pOB a0OHEHTOB K TEIJIOBOH ceTr?

Kaxk HO}16I/Ipa}OTCH CECTEBBIC U IMOAITUTOYHBIC HACOCHI HA HCTOYHHUKEC TEIOTHI?

UeMm O6YCJ'IOBJ'I€HO Tp€60BaHI/Ie K MUHUMAJIbHOMY aGCOJ’IIOTHOMy JAaBJICHHUIO BOJbI B 10001 TOUKe BOZISIHOﬁ
CHCTEMBI TEIIOCHAOKEHNUS?

Hcnonb30BaHne Mbe30METPUIECKOTO TpaduKa TETUIOBOM CETH TPH ONPEACIICHUN BO3MOXKHON CXEMBI
MPUCOEANHECHNS A00HEHTCKUX YCTAHOBOK K TEIIJIOBOW CETH.

Cxema MOANUTOYHOTI'O y3Jj1a TEIUIOBOM CETH.
HapannenLHaﬂ pa60Ta CCTCBbLIX HACOCOB HAa O/IHY CCTh.

T'unpaBanueckuii pesxuM 3aK0JIbLIOBAHHOM TEIJIOBOM CETH.

M CcTOYHHKH TeNJI0CHAOKEHHUA

Korteabnble



1. TeryoBbie cXeMbI BOJAOTPEHHBIX KOTEIbHBIX. [IpOM3BOACTBO ceTEBOM BOBI B BOJIOTPEHHBIX KOTECIIbHBIX.

2. TeroBble CXEMBI MAPOBBIX KOTEIbHBIX. OTIYCK Mapa NoTpeOUTEIIro.
3. IIpon3BoacTBO ceTeBOM BOABI B MAPOBBIX U MAPOBOAOIPEHHBIX KOTEIBHBIX.
4. Kak ocymecTBisercst BRIOOP KOTIIOB JUIS OTONMUTENFHON KoTenbHOH. TpebdoBanus CII TemmoBrie ceT K

KOJIMYECTBY Y MOIITHOCTU KOTJIOB OTOMMTEIILHOU KOTEJIbHOM?
5. TomnuBHOE X035MCTBO KOTCJIbHBIX, OCHOBHOC U PE3CPBHOC TOILIIMBO. Tpe60BaHI/Iﬂ K 3alacy TOIlJIMBa.

6. AKKyMyIIMpYIOIINE eMKOCTH U OaKH 3araca ceTeBoi BoJbl. PacueT eMkocTn 0aKkoB 3araca ceTeBOH BOIbI.

O0o3HaueHNsA YCI0BHBIE TPaUYecKre B CXeMaxX TelI0IHepreTHYecKoro 000pyA0BaHusi

1. YcenosHo-Tpapuueckoe nzodpaxenue ['OCT 21.205-93 YcnoBHble 0003HAUEHHS 2JIEMEHTOB CAaHUTAPHO-
TexHu4Yeckux cucteM. Odopynosanue : Gunbtp; ['psizeBuk; [lomorpesarens; OxiaanTenb;
KonnencarooTBoa4umK (KOHAEHCAIIMOHHBIN ropiok); OTOOpHOE yCTPOUCTBO Ul YCTAHOBKU KOHTPOJIBHO-
M3MEPHUTENLHOTO Mpnbopa; Boporka crycknast; TpyOa oTonuTenbHast riajikasi, perucTp U3 IIagkux Tpyo;
Tpy0Oa oTonuTenbHas pedpUcTasi, peTUCTpP U3 PEOPUCTHIX TPYO, KOHBEKTOP OTOMUTENBHBIN; PaanaTop
OTOINUTENBHBIN; ATperaT BO3AyIIHO-OTONMUTENbHBIIN; Hanpasnenue notoka xunkocty; Hamnpasienue nmotoka
Bo3ayxa; Kommencarop a) obmee o6o3nauenue 0) [1-o0pa3Hblif; MecTo cOmpoTHBIICHUS B TPYOOTIPOBO/IC
(cyxaroree yCTpOHCTBO).

2. VYcnoBHo-Tpaduyeckoe modpaxenue ['OCT 21.205-93 YcnoBHBIE 0003HAUYECHUS PIIEMEHTOB CAHUTAPHO-
TEeXHHYECKUX cucteM. TpyOompoBoaHas apmatypa: Kiamas (BeHTHIIb) 3aIIOPHBIIA: a)IIPOXOIHOM, 0) YTIIOBOM;
Krnanan (BeHTHITB) Tpexxom0Boif; KiamaH (BEeHTHIIB) peryIHPYONINA: a) MPOXOIHOH, 0) yrioBoit; Kiaman
00paTHBIi: a) MPOXOIHOM, 0) yrioBoii; Kinamnan npegoxpaHuTeNbHbIN: a) IpoxoqHoi; Kitanan qpoccenbHbIi;
Krnanan penyknnoHHBIN; 3aqBIKKa; 3aTBOp TOBOPOTHBIN; KpaH: a) mpoxomHOH, 0) yriosoii, Kpaxn
TPEXXOJOBOM.

3. YcenoHo-rpaduyeckoe m3odpaxenune [OCT 21.205-93 YcnoBHbIe 0003HAYEHUS 3JIEMEHTOB CAaHUTAPHO-
TEXHHUYECKUX cHCTeM. bykBeHHO-1M]poBbIe 0003Ha4YeHus: BomonpoBo o01iee 0003HaueHKE; XO3IHCTBEHHO-
MUTHEBOI; MPOTHBOMOXKAPHBIN; [Ipon3BoACTBEHHBI - 00mIee 0003HaYeHne; Kananm3anus: oo1iee
o0o3HaueHme; ObITOBas; mokaeBast; [IponsBoncTBeHHAs - obOmIee obo3HaueHne; Termronposoa:— Obmiee
obo3HaueHue; TpyOompoBo I ropssdeii BOIbI A1 OTOIUICHUS M BEHTHJIAINHY, a TAaKXKe OOIIMH AT OTOTUICHUS,
BeHTHIAIHH, [ BC 1 TEXHONIOTHYECKHX MPOIECCOB- ITOIA0IIHIA;— 00paTHBIA; TpyOornpoBox ropsaeii BOIBI
st 'BC:- momaromuit; — o0paTHbIi; TpyOoonpoBo ] ropssaeii BOABI sl TCXHOJIOTHYECKUX MPOIIECCOB: -
MoJIaroIuil; — 00paTHbIit; TpydompoBo:- mapa (mapomnpoBo); — KoHAeHcaTa (KOHICHCATOIPOBO/);

4. TI'OCT 21.206-2012Y crioBHble 0603HaueHHs TpydompoBonoB: Tpydomposon, mepexon, TpydompoBoa ¢
BEPTHKAJIBHBIM cTOIKOM, TpyOonpoBos rubkuii, CoenHeHne 2JIeMEHTOB TpyOOIpoBo/a — (hiraHmeBoe, -
My(dToBOE pe3pboBoE.

5. T'OCT 2.782 — 96 O603HaueHNs yCIOBHBIE TpadUuecKue B cXxeMax. MaIiHbI THAPABINYECKUe U
nHeBMarnyeckue. Hacoc Heperynipyemblii — ¢ HEpeBEPCUBHBIM MTOTOKOM, — C PEBEPCHBHBIM [TOTOKOM;
Hacoc perymnupyemslii — ¢ HepeBepcHBHBIM 1TOTOKOM; Hacoc cTpyiinblii — o01ee 0003HaueHuME;
Bentunsatop— neHTpoOexkHbIN, — oceBoii; Kommpeccop.

6. I'OCT 21.403-8000603HaueHus yciioBHbIE rpaduueckue B cxemax. OdopynoBanue sHeprernueckoe. Koren,
Kamepa CropaHusi ra3oTypOMHHOHN ycTaHOBKH (001ee obo3Hauenue); Koren naposoii; Koren BosiHOM
(0otinep); [laponeperpesarens; TypOuns! 1 TypOHMHHOE0OOpYI0BaHKE - TypOuHa (001ee 0003HaUCHHE);
TypOuna maposas: Humuaap TypOuHBI ogHOTIOTOYHEIH, TypOnHa mapoBas AByxnoTouyHas, TypOuHa maposas
C HeperyJIupyeMbIM 0TOOpoM mapa; TypOnHa mapoBasi ¢ OTHUM peryaupyeMbeM oToopoM mapa; Konnencarop
NOBepXHOCTHBIH; TerurooOMeHHuK cmemmBatomnii; [Togorpesarens moBepXHOCTHBIH (001Iee 0003HAUCHNE);
TToTpeOuTens Terua.

M cTOYHHKH TeNJI0CHAOKEHHUA

TemoBbie IJEKTPOCTAHIMH U TEIJIOBbLIEC 3JICKTPOUCHTP AN



10.

11.
12.

13.

14.

TeruoBeie cxembl TOL] ¢ mapoBBIMU TypOMHAMH.

TemoBbie cxembr TOL] ¢ ra3oBbIME TYpOUHAMH.

Temobie cxembr TOL] ¢ ra3oBbIME TYpOUHAMH.

TemmoBsie cxembl TOL] ¢ mapo-ra30BEIMH yCTaHOBKAMH.

KoTmer yTrims3aTopsl ra30TypOUHHBIX U TTAPO-Ta30BEIX YCTAHOBOK.

IIpousBoacTBO Mapa u ceTeBoi Boibl moTpeduTento Ha [II'Y TOL] ¢ koTnamu yTUiIn3aTtopamH.
[IpousBozcTBO Mapa u cereBoid Boabl notpedutento Ha ['TY TOL.

OTImyck mapa 1 CeTeBOH BOJBI MOTPEOUTEIIO OT KOHACHCAIIMOHHBIX dHeprodiokos TOC.

OTtnmane TypOMH KOHICHCAIIMOHHOTO THIIA OT TeTUIO(UKAIMOHHBIX TYpOWH U TYpOHH C MIPOTHBOJIABIICHIEM.

YcTpoiicTBO TPOMEKYTOYHBIX OTOOPOB MAPOBBIX TYPONH: PETreHEPAIMOHHBIX, IIPOU3BOJICTBEHHBIX 1
Tero(pUKaMOHHbIX. Peryipyemblie U HeperyaupyemMble 0TO0pbI TypOHH.

PexxuMHBIC KapThl MApOBBIX TYpPOUH.

[TpuHIMD NeHCTBHS M yCTPOWCTBO PeLyKINOHHO-0XIaUTENIbHBIX YCTAHOBOK U OBICTPOACHCTBYIOIINX
PEIYKIIMOHHO-0XJIQINTEIBHBIX YCTaHOBOK.

Cucrtemsl o6opotHoro BojgocHaokenns: TOL u TOC.

TomnmuBHOE X03s11icTBO TOC, OCHOBHOE M pe3epBHOE TOILUIHNBO. TpeboBaHus K 3amacy TOILUIMBA.

9P PeKTUBHOCTH CUCTEM TEIJIOCHADKEHU S

1.
2.

[Tokazarenu 3 PEeKTUBHOCTH CUCTEM TETIOCHAOKEHUSI.

Iloxazarenn Bq)(i)eKTI/IBHOCTI/I IIpOU3BOACTBA TEIIOBOM OHEPIruu. YILCJ'ILHHe pacxoJbl TOIJINBA HA
MMpOU3BOACTBO TEIUIOBOH 1 3J'ICKTpI/I‘I€CKOI71 OHCPIrUu.

[Ipeumyiectsa TerioGuKaIIK epel Pa3AeiIbHBIM IPOU3BOICTBOM TEIIOBOW U 3JICKTPUICCKON SHEPTHH.
CTpyKTypa npou3BOJICTBA TEIUIOBOM sHEpruu B Poccun.

HpCI/IMyH.[CCTBa 1 HEJOCTATKU LICHTPAJIN30BAHHOTO TEIUIOCHA0XKEHUS 10 CpPaBHCHUIO C MECTHBIM U
HHAWBUAYAJIbHBIM TEIIOCHAOKEHUEM.

dK3ameHaUUOoHHbIVN buner

BapuaHT N2 0

1. Uro Takoe pacroiaraeMblii Harmop Ha abOHeHTCKUX BBoAax? HazHadueHue u TpeOOBaHMSI K €r0 BETNIHHE.
2. ITpon3BOACTBO CETEBOM BOJIBI B MAPOBBIX M MAPO-BOJAOTPEHHBIX KOTEIHHBIX.

3. Tennosble cxembl TIL, ¢ Napo-rasoBbIMK YCTaHOBKaMM.



