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1. IMCHMIIAEBL, BKJIIOUEHHbIE B MPOrPaMMy BCTYIHTEILHBIX HCOBITAHUI B Marucrpa-
TYPY

W3 6az0Boii yacTH yueGHOTO IaHa OakaraBpuara 13.03.01 TemnosHepreTrka u TEIIOTEXHHKA

1.1. Texuuyeckas TePMOAUHAMHUKA
1.2 Tuapora3oauHaMHKa
1.3 TemnomaccoobMeH

3 BapuaTHBHOI 4acTH yueOHOro IIaHa 13.03.01 TemmosHepreTHka U TEIIOTEXHAKA
1.4 Tonauso U OCHOBBI TEOPHH I'OPEHHS
1.5 OcuoBel TpanchopManuu TemI0Thl
1.6 VICTOYHHMKH U CHCTEMBI TEIIIOCHA0KEHHS
1.7 KotensHble yCTAaHOBKH H IIapOr€HEPaTOPHI
1.8 TemromaccooOMeHHOE 060PYI0BaHHUE IIPEAIPHUITHH]
1.9 HarmeraTtenmu ¥ TEIJIOBBIC IBUTATEIH
1.10 TexXHOIOrHYECKHE IHEPrOHOCHTEIIH P NPHITHH
1.11 HerpauuuoHHbIe # BO30OHOBIAEMBIC HCTOTHHKH SHCPIHH

V3 IUCIMAILIHE 110 BEIOOPY y4eOHOro Iiana 13.03.01 TerutosHepreTHKA U TEIIIOTEXHHUKA
1.12 TemioBbIe HIEKTPHICCKUE CTaHIHH

2. Cogepskanne y4eOHBIX IHCIHILIHH

2.1. Texauueckas TEpPMOJHHAMHKA

1. Beenenue; [lepnbiii 3aK0H TEPMOAMHAMHKH, Bropoii 3aK0H TePMOIMHAMUKH; OcHOBBI TEP-
MOJIMHAMHKY HeOOpaTHMBIX Iporieccos; JupdepeHuaibHbe ypaBECHAA TEPMOIMHAMUKH;

7. PeanbHble ra3bl; BoasHoit nap; TepMOIMHAMAYECKAE CBOHCTBA PEAIbHBIX ra3os; Juarpam-
MBI TapaMeTPoB COCTOAHMA; TabMHIbI TEPMOAUHAMUICCKHIX CBOMCTB BEHIECTB;

3. VcTeuenue U3 comen; IpOCCeTUPOBAHUE,

4. TazoBble Ik, CxeMbl, THKIb 1 Tepmudeckuit KIT/ JABUTATENEH M XOJI0IM/IBHBIX YCTaHO-
BOK;

5. 1{uK/IsI TAPOTYPOMHHBIX YCTAHOBOK; TEIIOBOH U sHepreruueckuit Gamancs [ITY; komOu-
HEpOBaHHEIE UK 1 KBl ADC.

Jlutepatypa /Ui NOATOTOBKH

1.Kpyrnos [ A. Termorexsuka: [DmexTponHsIi pecype]: yaeOHOE nocoone/ I'.A. Kpyrnos,
P.U. Byrraxosa, E.C. Kyraosa. — CII6.: Jlaus, 2010-208 ¢. — Cucrem. Tpebosanus : Adobe Acrobat
Reader. — Pexum noctyma: http:/e.lanbook.com/books/ element.php?pll_cid=25&pl1_id=3900 —
3armasue c skpana. - ISBN 978-5-8114-1117-0

2. Temnorexsuka [texct]: yae6. nocoGue / B.H. Jlykanun, M.I. [Harpos, I'.M. Kamdep u ap.;
oz pen. B.H. Jlykanuna; - M.: Beicras mxona, 2010, — 671 c.: 1. — ISBN 5-06-003958-7.

3. Aunpuanosa T.H. COOpHEK 3a7a4 IO texuuyeckoit Tepmopunamuke / T.H. Anxpuanosa,
B.B. [[zammosa, B.H. 3y6apes, C.A. Pemu3os. - M.: Dueproaromm3szar, 1981. — 263 c.

4, Tabnuuosl TeIIOQHM3UUECKHX CBOMCTB BOABI M BOASHOIO  Iiapa (CIIpaBOYHUK)
/A.A.Anekcanapos, B.A.['puropbes. — 2-¢ w3/, cTepeot.- M.: Usnarensckuii gom MU, 2006. — 169
c. - ISBN 5-7046-0397-1.

2.2. T'mpporazoguHaMuKa

1. OcuoBHsle nonoxenns cratuku I'T/T

1.1. Beonusie cesierus. OcHOBHBIE (QU3HYECKHE CBOMCTRA JKHJIKOCTEHN U rasoB
1.2. O61pe 3aKOHBI U YPABHEHMS CTATHKY JKUIKOCTEH U ra3oBs

1.3. AGCONIOTHBIH ¥ OTHOCHTEIBHBIN MOKOH

2. OcroBHsle monoxkenust kuaematuku [T



2.1 OO6mue 3aKOHBI U YPaBHCHHS KHHEMATHKH HKUTKOCTEH H Ta30B
2.2 VpaBHEeHHE CIUIOMIHOCTH (Hepa3pHIBHOCTH).

3. OcroBHbIE Tonoxenus guHavukn I'TJ]

3.1 O6mme 3aKOHBI M ypaBHEHMS TMHAMUKA JKHUIKOCTEH U rasoB
3.2 VpaBHeHHE IBHKCHHS JULS BA3KOM JKHAKOCTH

3.3 TTogo0ue ruapoMeXaHnICCKUX IPOLECCOB

3.4. ConpoTHBICHHE NPU TEICHUH KUAKOCTH B TpyDax

3.5 MecTHbIC COIPOTHBICHUS

3.6 PacueThl IBUYKEHHUS KUIKOCTH U ra3a B Tpybax m KaHamax

4 VicTeueHHe JXUAKOCTER | ra30B U3 COMeEll ¥ HACcaIoK

4.1 VicTedeH e KaneIbHBIX KHIKOCTe! I3 OTBEPCTHI H HAaCalKOB
4.2 CBepX3ByKOBBIE TCUCHHS

4.3 CtpyiiHBIE TEUCHHSA

4.4 TnddepeHrmarbHOe ypaBHEHHE IIOTPAHUIHOIO CI0A

4.5 OcoGeHHOCTH ABYXKOMIIOHEHTHBIX I JBYX(hasHbIX TeUCHHH

JIuTepaTypa A1 IOArOTOBKH

a) OcHOBHa4 JTUTEpaTypa:

1. Kynusos, A.A. I'maporasofHHaMHiKa [DnekTpoHHEIH pecype]:yuebnoe nocodue / A.A.
Kymunos. - M.: THOPA-M, 2011.-336¢

DieKTpoHHO-OuGIoTeYHas cucTema. — Pesknm 1oCTyma: http://www.magtu.ru// . —
http://znanium.com/. — 3arJi. ¢ 3KpaHa.

2. Kynuuos , A. A. Texauyeckas ruapoMexannukal Texet]: yueGuoe nocodue [ A. A.
KyzmuuoB.- M.: MammuocTpoenne, 2008 .- 386 ¢

6) JlomomHUTENbHAS IHTEPATYPA:

1. TraporazonuHamMuKa [DeKTPOHHbIA pecype]: KOHCIEKT sexuuit/ T.I1. Cemenosa, 10.U.
Tapraxosckuii; ®I'5OY BIIO «MarHuToropcKuit rocyjapcTBEeHHbIH TeXHHYECKHH YHABEPCHTET UM.
[".1. HocoBay. — DIeKTpOH. TEKCTOBbIE JaH. — MarHATOropek : ®I'BOY BITO «MI'TV», 2011. -
Cucrem. TpeGosanus : Adobe Acrobat Reader. — Pesxum nocryma: http://Ims.magtu.ru. — 3ari. ¢
THTYIL. SKpaHa.

2. Jomsmekuit, JI.I. Mexanuka xuakocts u rasa [Texer] :yue6ruk / Jlodmsrckuit JLIT M.:
«JIpoa», 2003 . 846 c.([ICepus: Kimaccukn OTEYECTBEHHOM HAYKH

3. Bunankos, B.A., [mapomexannka [Teker]: VueGuuk s By3os/ BHHHUKOB B.A.,
Kapkammnze I.I°, M.: MI'TVY,2003. 302c¢.

2.3. TerumomaccoodMeH
1. Beesenue.
1.1 Croco6sI TemIoooMeHa.
2. Crai@oHapHbIe MPOLECCH TEMIOIPOBOIHOCTH
2.1 OcHOBHBIE IOJOKECHUS TEOPHH TEIIONPOBOAHOCTH
2.2 ludepenmanpaoe ypaBHEHHE TEIIONPOBOJIHOCTH
2.3 Pemenue quddepeHIHaIbHOr0 YPaBHEHUS TEIIONPOBOAHOCTH LA TJIOCKON CTEHKH.
2.4 Pemrenue auddepeHIHaTbHOr0 ypaBHeHHs TEIIONPOBOJIHOCTH UL [MTAHIPAYECKON
CTEHKH
2.5 Crioco0s! HHTEHCHUKALMY TETUIONEpeIaud
3. HecranuoHapHbIe IPOIECCH] TEMIONPOBOAHOCTH
3.1 Peenue nud(hepeHIAaIbHOrO YpaBHEHHS TEMIONPOBOAHOCTH UL ITACTHHBI
3.2 Pemenue muddepeHIHaTbHOr0 YpaBHEH)s TEIIOMPOBOAHOCTH UL CILIONIHOTO MUTHHPA
[P HECTAL[MOHAPHOM PeKUME



4 KoHBEKTHBHBINA TEIIT000MEH B OJTHOPOHOMU Cpe/ie
4.1 Cucrema muddepeHianbHbIX ypaBHEHHH KOHBEKTUBHOTO TernoodMeHa; IpUMEHCHUE Me-
TOIOB MOI00MS K M3YUEHHIO IIPOLECCOB KOHBEKTHBHOIO TEII000MEHA.
4.2 TenmooT/1a49a Py BEIHYKICHHOM T€UEHNM B KaHalax, oOTekaHun TPYOH! | IIydKa TpyO
4.3 CroboHas KOHBEKIIUSI
5. Termmoo6meH nipH (ha30BBIX MPEBPALICHAIX
5.1 TemtooOMeH IIpH KOHICHCAMH ITapa
52 TemmooOMeH MPH KUIEHHH KUAKOCTH (B HEOIDAHIUCHHOM 00beMe, B YCIOBHAX BBIHYK-
JIEHHOTO JBIKEHHUS B TpyOax)
6. TerrooOMeH HU3IydeHUEM
6.1. OCHOBHBIE 3aKOHBI TENJIOBOTO U3y ICHHA
6.2 JIyaucThIi TeII006MeH MEKTY TeIaMu, Pas/cICHHbMA IIPO3payHOil cpeo
6.3 TennooOMeH H3TydeHHEM B IIONIOMAOMIHEX 1 M3y TaloNINX Cpeiax
7. MaccooOMeH.
7.1 AHAJOTHs! POLECCOB MAcCo- H TEMIO0OMEHA. MareMaTHUECKOE OIMICAHNE U 3aKOHOMEP-
HOCTH TIPOLIECCOB MOJIEKYJIIPHOTO MACCO- U TeroodMena
7.2 TnddepeHipanbHoe YpaBHEHHE H 3aKOHOMEPHOCTH KOHBEKTHBHOTO MaccolepeHoca; Mac-
cooTaaya

JIureparypa IUIs HOArOTOBKM

a) OcHOBHas TMTEpaTypa:

1. Kynuuos, A.A. TermomaccooOMeH [DnexTpoHHSIH pecype]: yueo. nocobue / A.A. KyauHos
- M.: UH®PA-M, 2012. - 375 ¢. DIeKTpOHHO-OMOIHOTE HAs CUCTeMA. — Pexxum pocTyra:
http://www.magtu.ru// . — http://znanium.com/. — 3ari. ¢ 3KpaHa.

2. Bproxaros, O.H. Temnomaccoobmen [Texer]: yue6.mocobue / O.H. BproxaHos, C.H.
[lleBuenko - M.: ACB, 2005. — 450 c.

6) JlononHUTeIbHAS TUTEPaTypa:

1. Lisetkos, ®.®. Temmomaccoobmen [Texer]: yue6.mocobue / @.0.1{peTkoB, b.A. I puropses
- M.: MDY, 2005. — 549 c.

2. Kpyrnos, I'.A. Temnorexnuxa [Texer]: yue6.mocobue / I'.A. Kpyrios, P.1. bynrakosa, E.C.
Kpyrnosa - CII6.: Jlans, 2010. — 207 c.

3. Kpyrnos, I'.A. Tennotexnuka [eKTpOHHbIH pecypc): yuebroe mocobue / I'.A. Kpyrios—
CII6.: Jlaus, 2010. - 208 c. http://e.lanbook.comfbooks!element.php?pl1_cid=25&pll_id=3900

4. Mapkos, B.JI. Yue6HO-cIIpaBo4HOE [OCOOHE 110 TETIONepeate [Texer]: cupas.mocobue /
B.J1. Mapkos, 1.B. Tkauyk - M.: TennoTexHuuk, 2008. _

5. Kpacnommekos, E.A. 3aja4nuK 110 Terionepesiase [Texct]: / E.A. Kpacrnomekos, A.C.
Cykomen - M.: Dreprus, 1980. 286 c.

6. Apuyxos, b.B. 3ajauHuK 1o mpoueccam teromaccobmera [Texer]:/ B.B. ABuyxos, B.JL.
Ilasocte - M.: Dueproarommszat, 1986. 142 c.

7. DKCIiepHMEHTAIBHOE HCCIIEI0BAaHHE [IPOLECCOB TernoobMena [ DIeKTpoHHBIH pecypc]:
yuebuoe nocodue / I'.H. Matseesa, 10.11 Tapraxosckuit, 5.K. Cennuxun. - PI'BOY BIIO
«MarHHTOropcKuii rocy1apCTBEHHbIH TEXHIYECKUH YHUBEPCUTET UM. I".1. HocoBay. — DIEKTPOH.
TeKCTOBBIE MaH. — MarauToropek : ®TBOY BITO «MI'TV», 2011. — Cucrem. TpedoBanus : Adobe
Acrobat Reader. — Pesxum mocrymna: hitp://Ims magiu.ru. — 3arii. ¢ THTYJ1. 9KpaHa.

2.4 TornMBO U OCHOBEI TEOPHH FOPCHHS

1. Tonmuso. Knaccuukanus 1 OCHOBHBIE XapaKTEPUCTHKHI

2. XapakTepucTHKa IPOMBILLICHHOTO TOILIHBA

3. T'opeHue TOIIIHBA, Er0 0COOEHHOCTH M OCHOBBI pacieTa .

4, du3uveckue ¥ XUMUYECKHE OCHOBBI TEOPHH IOPEHHS TOIIMBA



5. OCHOBHBIE 3aKOHOMEPHOCTH ¥ OCOOCHHOCTH FOPEHH ra3z000pasHoro, JKHMIKOro ¥ TBEPAOro
TOTLITMBA
6.OCHOBBI METO/IMKHU pacyeTa ropeHus TOIIMBa
7. Bujisl criocoO0B TEILIOrCHEPALUH.
8. DKOJIOTHUYECKHE ACTIEKThI CKUTaHUsl TOILIHBA.
9. TOIIHBOCKUIAIOIIME YCTPOHCTBA, HX KIACCHQHKALIS
- 10.Temumorenepariys Mpy CKUIAHUH Pa3THYHEIX BATOB TOIIHBA.
DKOJIOrHYEeCKUe aCTIEKTHI COKUTAHUS Pa3IHIHbIX BUIOB TOIIHBA.

JIuteparypa AJs TOArOTOBKH

a) OCHOBHAs JIMTEpaTypa:

1.T'ymun C.H., Kaznes M.JL., KperaeEKoB FO.B. u ap. Teopus 1 mpakTHKa TEILIOTCHEPALIH
/miox penaxmmeii mpod. B.H. Jlo6anosa, C.H. I'ymuna Exarepuntypr, 2005, 378 c.

2. Bunroskus A.A. COBpeMEHHbIE TOPEIOUHbIE YCTPOACTBA(KOHCTPYKIMS H TEXHUUECKAE
xapaxrepuctukn) [Texcr]: yue6. mocobue/ A.A.BHHTOBKHH, M.I'Jlagemrudes. -M.:- TennoTexHuk,
2008. -552¢.: un. [SBN: 5-94275-016-5

3. Kapramesny, A.H., Tomimso, cMa30IHbIE MaTePHAIILI 1 TeXHHYECKHE KUAKOCTH: YuebHoe
nocoome / A.H.Kaprameswy, B.C. ToscTika 1 1p. - M.: HUL] UH®PA-M; M=.: Hos. 3manmue, 2015.
_ 420 ¢.: wi.; 60x90 1/16. - (Beicinee obpasoBarue: bakanaspuar). () ISBN 978-5-16-010298-6, 300
ak3. Peskum gocTyma: http://www.znanium.com/

0) JIOIOIHUTENIEHAS TUTepaTypa:

1.I'openo4nble yCTPOMCTBA IPOMBIIITIEHHBIX rneyed U TOMOK KOHCTPYKIHA U TeXHUYECKHE
xapaxrepucTuku) [Tekcr]: cpaBodHuK /A A . BHHTOBKHAH, M.I.JIageirnges. -M.:- TemIoTexHuUK,
2008. -552¢.: mi.- ISBN: 5-94275-016-5

2. IOpxunckuii B.I1. Temorexuuka. COOpHHAK 3a/d 10 TOIUIHBY.

Vue6roe mocobme/ B. I1 FOpxunckuit, E. I ®upcosa, U. b.Craaxos, B. A. aiines CII6.: U3n-
Bo [lonmrexH. yH-Ta, 2007 T.

3. Jlucuenko B. I'. Toruso. ParoHaibHOe CKUIaHHE, YIPABICHHE M TEXHOTOTHECCKOC
ucnonszosanme [Texer] : cnpaBoyHuk : B 3 kH. Ku. 1 / B. I". JTucuenxo, 5. M. [Ilenoxos, M. I'.
Jameiraues ; nox pex. B. . Jlucuenko. - M. : Tennorexuuk, 2004. - 604 c. : n

4 TIpoMbilieHHas sKoorus: YuebHoe nocodue / B.C. Kcenodontos, I'.I1. [TaBmuxun, E.H.
Cumvaxopa. - M.: UJI ®OPYM: HULI Undpa-M, 2013. - 208 c.: mi.; 60x90 1/16. - (Beicmee
obpazosanue). (nepemet) ISBN 978-5-8199-0521-0, Pesxum poctyna: http://www.znanium.com/

5. Crymemun E.A. Knaccuukanys Tonmsa. OcHOBEI TeIIOreHepauuu. TOIIMBOCKATAFOIINE
yerpoiicTsa. - Marauroropex: MI'TY,2002.

2.5 OcHoBEI TpaHChHOPMAIUH TEIUIOTHI

1.Beenenue. Knaccudukarus TpanchopmMaTopoB TEIIOTHL
2.IlaposxuKOCTHEIE H a0COPOLMOHHBIE YCTAHOBKH H IIPOIECCHL B HUX
3.JIpoccenupoBaHue, OXKUKEHUE PeaTbHBIX Ia30B.

4 Ta30KUIKOCTHEIE TETUIOTPAHC(HOPMATOPEI

5.KpuoreHHsle yCTaHOBKH W MPOLIECCHL B HUX

6.IlonyueHne MPOIYKTOB pas/IeNieH s BO3IyXa

Jlutepatypa Ul OATOTOBKH

a) OcHOBHAs TUTEpATYpa:

1. OCHOBBI TEXHUYECKOH TEPMOJIMHAMHUKH U TEOPHH TEILIO- H MaccoobMeHa: ¥Y4yebHoe moco-
6ue / B.A. bapunosuy, }0.A. CmupHos. - M.: HALl HTHOPA-M, 2014. - 432 c.: 60x90 1/16. -
(Bsicmee o6pasosanue: bakanaspuar). ISBN 978-5-16-005771-2, 200 k3.



http://znanium.com/catalog.php?item=booksearch&code=

2. Bakyymuas texuuka: YuebHoe nocodue / A.H. [Toros. - M.: HUL] Wudppa-M; Mx.: Hos.
suanme, 2012. - 167 c.: un.; 60x88 1/16. - (Beiciee oGpasoanue: bakanaspuar). (06moxka) [ISBN
978-5-16-006031-6, 400 2K3.

http://znanium.com/catalog.php?item=booksearch&code

©) JlomonHHUTEIbHAS TUTEPATYpA:

1. Aramuros, E.b. Cucremsl pacnpeneneHus HUCKYCCTBEHHBIX ra30B Ha IMPOMBIMITIEHHBIX
npenprEATHAX [DIeKTpoHHbIH pecype] : yuebHoe mocobue / E.B. Aramaros, ¥0.M Taprakosckui,
B.K. Cennuxun, M.A. Jlemenixo, JI.B.Bomaksa; DiekTpoH. TeKcTOBBIe qaH: MarnuToropek: M3n-so
Marsuroropek. roc. Tex. yu-ta um. [.M.Hocoa 2012. — Cucrem. TpeGopanms : Adobe Acrobat
Reader. — Pesxxum mocrymna: http://Ims.magtu.ru. — 3ari. ¢ THTYII. 9KpaHa.

2. XosoauisHast Texuuka u Texnonorus. /[lon pexaxuueit mpodeccopa Pynkoro A.B./ Vueb-
ruk. Wsnarenserso: UTHOPA-M, 2000. - 286 c.( «Bsicimee obpasopanue).- ISBN: 5-16-000351-7.

3. Ockonkos, C.B. TemiomaccooOMeHHOe 000pyIOBaHUE MPEAIPUATHI [DIEKTPOHHBIHA pe-
cype] : KOHCIIEKT JeKuuii o aucuumumge: ydebnoe nocodue/ C.B. Ockonkos, ®I'BOY BIIO «Mar-
HHUTOTOPCKMI rocy1apcTBEHHBIN TexHuYeckul yauBepceuteT uM. .M. HocoBay. — DIEKTpOH. TeK-
croBsie maH. — MarauToropek : ®I'BOY BIIO «MI'TY», 2010. — Cucrem. tpeGosanus : Adobe
Acrobat Reader. — Pexxum gocryma: http://Ims.magtu.ru. — 3arii. ¢ TUTYJIL. SKpaHa.

4. Bopobrena H.H. XonoaunbHas TexHuKa ¥ TeXHONOrHA. B 2-x wactsx. U.1,42 [SrnexTpon-
Hblit pecype]: Yuebroe nocobue/ Bopoosesa H.H. — KemTHUIIIL: Jlans, 2006 — 268 c. (Jlns crynes-
ToB By3a).- ISBN: -89289-447-9. http://e.lanbook.com/books/element.php?pll_id=4603

5. E.b. Arammros, C.B. Kasaxos. Bo3ayxopasaenureibHble YCTAHOBKM B MeTanypruu. Mar-
auroropek, FOY BITO «MI'TY» 2006r, -86¢.

2.6 VICTOYHMKM U CHCTEMBI TETLIOCHAOKEHHS

1.CucreMsl TEITOCHAOKEHUS TIPENIPUATANR

2 Beeznenue. Haznauenue, CTpyKTypa, KiacCHQUKaLus.

3.TemnoBsle Harpy3Ku. MeTo bl peryIupoBaHus OTIycKa Temna

4. Be160p TEIIOHOCHTENEH M CUCTEM TeILIOCHA0KEHH

5.TenoBele ceTH

6.HaznaueHwe TEmJIOBBIX CETeM, MX KOHCTPYKIIMH, BUABI IPOKIANO0K M CHOCOOBI IPUCOETHHE-
HUS [IOTPeOUTENeH K TETITIOBOH CETH.

7.I'uapaBaudecKuii pexuM TEIIOBBIX ceTel

8.TemnoBoii pacuer Teronposoa. I[poyHocTHOM pacyeT

9.I'mmpaBiuyeckas ycToH4uBOCTb. OCOOCHHOCTH NMOTOKOPACTIPEACICHUST B KOJIBLECBBIX CETAX.
["HapaBInvecKuii yaap B TEIIOBOM CETH.

10.0cobedBOCTH SKCILTYaTAIlMK TEIUIOBBIX ceTeil. IIoBbIleHne HANEKHOCTH CHCTEM TEIIO-
cHabkeHus

11.McTouanku TeriocHaOKeHus IpeaIpusaTui

12.TIpoMBIlIIeHHBIE KOTETbHBIE — KaK HCTOUYHUKH T€HEpalluy TEIlla, HCIOIb3yeMble B CUCTe-
Max TeIrI0CHaOKeHUst

13.T21] npoMBIIIIEHHBIX MPEANPUATHH — KaK HCTOYHHKM FEHEpaIlii TEIIa, UCIOIB3YeMble B
CHCTEMaX TEIUIOCHAOKEHUSA

14. Y Tunus3anuoHHble KOTENbHBIE, TEIUIOHACOCHBIe ycTaHoBkM M TOLl, mcmomibsyromue BTO-
pUYHBIE SHEPTETUYECKHUE PECYPCHI IIPETIPUATHI

15.CoBmectras padota TOL 1 NHKOBBIX KOTEIBHBIX.

16.Mcnonp30BaHye MaTeMaTHYECKOrO MOIEIMPOBAHUS, TIaKeTOB IIPUKIAAHBIX Iporpamm, O6aH-
KOB JaHHBIX IS pacdyeTa CUCTEM TeIIOCHA0KEeHUS

17.Tunpasnudeckuii pacuer. OnpeseneHne ONTHMAILHOIO AUaMeTpa TpyO M HaleHHs AaBiie-
HYd (Hamopa) Ha COOTBETCTBYIOLIMX YdacTKax TEIUIOBBIX ceTeil. HomorpaMMHBIA METOZ rUApaBiIu-
YECKOro pacyera



18.ITocTpoeHue Mbe30METPUYECKOro rpaduka HarlopoB JBYXTPYOHOI BOASHOH TEIIOBOH CETH
19.TenoBoii pacyeT TEIIONPOBOIA
20.ITocTpoenue rpadMKOB HEHTPATHHOIO PETYIHPOBAHMSA OTITYCKa TeIlIa

Jluteparypa Jist MOArOTOBKH

a) OCHOBHAs JIUTEpaTypa:

1. Cokonos E.SI. Tertodukanus u ternossie cetu| Texer]: yue6. nocodue/ E.SI.  Coxornos.-
8-¢ w31, ucrp. — M.- Manaressekuit jom MOU, 2006.- 472 c. : w1, — (Yueb. wis By3os. Cren. jiu-
tepatypa). — ISBN 5-7046-0703-9.

2. OckomxoB C.B. Pacuer cmcTeMbl TEINIOCHAOKEHHS NPOMBIOUICHHO-KUIONO PETHOHA
[DnexTponEkI pecype]: yueb. mocobue/ MI'TY Maruuroropek,2010. — 83c¢. — Pesxum poctyna:
http:// old.magtu.ru/ marc web2/Default.asp

3. Otomenre 1 Temossie cetr: Yue6uuk / FO.M. Bapdoomees, O.5. Koxopus. - M.: HALL
MHOPA-M, 2013. - 480 c.: 60x90 1/16. - (Cpennee npodeccronanbHOe 00pasopanue). (epemeT)
ISBN 978-5-16-005405-6, 500 2x3.

Pesxum nocryna: http://www.znanium.com/

0) JomonHUTENBHAA TUTEpaTypa:

1 Koponer A.T. Oprauusanus [MpOeKTHPOBAHUs OOBEKTOB TEIIOCHAGKEHMS : Kype JeKIHii
KysI'TYU3narenscTBo,2010.-160¢. ~ISBN 978-5-89070-658-Pexum JIOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_id=6634

2.Caporos A.Il. C60pHUK 33124 10 TErTOGUKAINH | TEIIOBEIM CeTaM. M.: DHeproaroMus-
nat, 1985r..

3. Byxapxun E.H., Opcsuaukos B.M., Opnos K.C. Umxenepusie ceTd, 000pyn0BaHHE 31aHUH
u coopyxenuii. M.: Beicmas mxoia, 2001r.

4. CHull. Hopmsl npoektrpoBanus. OTONICHHE, BEHTHIALMS U KOHIUIIMOHUPOBAHUE BO3MY-
xa. M.: Tocerpoit Poccru, T'VIT LITIIT, 1999r.

5. CIT 41-101-95. TIpoekTHpoBaHKe TEIUIOBBIX MyHKTOB. M.: Muncrpo#t Poccun, I'YIT LIIIL
1997r

6. Cuull 2.04.07-86 Temnossie cetu. M.: Munctpoit Poccnu, I'TI LTI, 1994r.

2.7 KoTenbHEIE YCTAHOBKY U IIAPOT€HEPATOPEI
1. O61pe XapakTepUCTHKH KOTEIbHBIX YCTAaHOBOK
2. TennoBoii 6ajlaHC KOTEJIbHBIX YCTAHOBOK
© 3. HajexHocTh paboThl KOTEIBHBIX YCTAHOBOK
4. KOHCTPYKIMH KOT/IOB M BCIIOMOIaTEILHOI0 000Dy 10BaHHUS
5. DkcrutyaTamus 1 UCIBITaHUS KOTEIBHBIX YCTaHOBOK

JluTeparypa s DOATOTOBKH

a) OCHOBHasl JIUTeparypa:

1. Cupemskopckuit JLH. KoTenbHble yCTaHOBKM HPOMBIIUICHHBIX mpeanpustuii[ Texcr]:
yue6nuk / JLH. CunensroBckuit, B.H. FOpenes. -M.: /I BACTET, 2009. 527 c.

2. Jlensarun I'.H. Temorenepupytomme ycranoBku| Texcer]: yueonux/ ["'H. Jlemsarun, B.M.
JleGenes, B.A. JIe6enes. -M.: UJ1 BACTET, 2010. 623 c.

3. Cokonos,B.A. IlapoBbie U BOAOrpeiHbIe KOTIBI Maloi U cpenneil MourHocTH [Teker] :
yae6roe mocobue / b. A. Cokounos. - 3-e u3a., crep. - M. : U1 Axagemus, 2011. - 127¢. : ui., cxe-
MEL - (Bricinee npod. oOpaszoBanue: Juepretuka). - ISBN 978-5-7695-8032-1.

4 I'neiizep, U. III. KoTIIBI 5HEProTeXHOTOTHYECKUAX U TEIUIOBBIX dnekTpocTanuuii [Texer] /
W. I11. T'neitzep. - M. : Dueprocepeuc, 2010. - 245c¢. : ui., rpad., cxemsl, Tabm1.4.



6) JOTIOIHUTENBHAS JIATEPATypa:

1. Mopo3os A.IL., TpyOuusiaa I'.H. Tennorenepupyiolue yCTaHOBKH. KorenbHble yCTaHOB-
KM ¥ [IaporeHepaTopsl: yueOH. mocodue. MarHuToropek: MI'TY, 2010. - 275 c.

2. 3nokazopa H.I'. TermoBoif pacyer KOTENBHBIX YCTAHOBOK. JacTh 1:Yuebuoe nocodue 1o
Kype. npoexTuposanuo. Marsuroropek: OY BIIO MI'TY, 2006. 90 c.

3. 3nokazosa H.I'., Moposos A.Il. TemnnoBoit pacyeT KOTEIBHBIX yCTaHOBOK. Yacts 2: Yued-
Hoe TocobHe o Kype. poeKTapoBanuio. Marautoropek: 'OV BIIO MI'TY, 2006. 83 c.

4. TTapoBsle 1 BOJOTPEHHBIE KOT/IbL. DKCIUTyaTallus 1 PEMOHT. M.: UzpatensctBo HIIO OBT,
2009. 301 c.

2.8 TemnomaccooOMeHHOe 060y I0BaHHE IPENPUATHE

1. Knaccudukarus Ten1000MeHHoro 000pyA0BaHHs

2. PexynepaTiBHBIE TEIIOOOMEHHHKH HENPEPBIBHOTO JEHCTBHUS.

3. PexynepariBHbIC TEIIIOOOMEHHUKU EPHOAICCKOTO nercTBUS

4. PereneparuBHbIE TEIIO00MEHHUKH

5. KoHTaKTHBIE TETUIOMACCOOOMEHHBIE YCTAHOBKH MIPEAIPUITHI

6. “H-d” auarpamMma BiaxHOTO rasa. [locrpoenue Ipoueccos TerioMaccooOMeHa Ha Jua-
rpamme

7. JleaspaTopsl

8. (230 KIIKOCTHBIE | JKHAKOCTHO-KIIKOCTHBIC CMECHTEIBHbIE (KOHTAKTHEIE) TEIIo0o0OMeH-
HUKH

9. TepMHUECKHE IPOH3BOICTBEHHEIE TEIIOMACCOOMEHHBIE IPOLECCHL H yCTAHOBKH

10. Bemapssie, ONPECHHTEIbHBIE U KPUCTAIUIM3AlHOHHBIC YCTAHOBKH.

11. Tleperonnsie u peKTUYHUKALHMOHHBIC YCTAHOBKH

12. CymuiabHbIE yCTaHOBKA

13 AGcopbrmoHHbIe 1 aCOPOLMOHHbIE annapaThl

14. Tenno000MEeHHHUKH-Y THIA3ATOPbI

15. Beibop cTaHmapTHOro 000pya0BaHUL

JlurepaTypa 1Is IOArOTOBKH

a) OCHOBHas JIMTEpATypa:

1 Ockonkos C.B. TemnomaccooOMeHHOE 060pyIOBaHHE TIPEIIPHATHH: KOHCIEKT JIeKIMH 110
mmermmmise;  «TemiomMaccoobMenHoe 000pyIOBaHUE TPEIIPHSITHI [DnexTpoHHBIH pecype] —
JnextpoH. AaH. — Marauroropek: ®I'BOY BIIO «MI'TY um. 1. Hocosay, 2010. — 1 anekTpoH.
ont. muck (CD-R) Howmep roc. perucrpamuu 0321000329 ot 2.03.2010. — M.: @I'VII HTL] «H=&-
dopmpeructpy — Cuctem. Tpebosanus: IBM PC, ¢ mo0biM nporeccopoM 6onee IGHz; 512 M6 O3V;
MS Windows XP, Vista; CD-ROM 16x, Mblib. — 3aril. ¢ 3THKETKHA AUCKA

2 Temmomaccoodmen: Yuebuoe nocobue / A.A. Kyaunos. - M.: UHOPA-M, 2012. - 375 c.:
60x90 1/16. - (Bricmee obpazosanue). (nepemier) [ISBN 078-5-16-004729-4, 500 sk3.

Pesxum mocTyna: http://www.znanium.com/

) mOTOMHUTEIbHAS TUTEPATYPa:

1. Hasmees IO.I". Termoobmennsie ammaparsl TIC: Yuebnoe nocobue s BY3os. M.: Mzna-
renscTBo MDU, 2002.

2. O6mmit Kypc MpOLECccoB U annaparoB XuMudeckoi rexmonoruu / [ox pex. B.I'. AlHIITEH-
Ha. M; Xumus, 2000.

3. ITpoMmbnIIeHHas TEIUIOSHEpreTHKa U TemnoTexauka: CrpaBOYHHK. / Tlox obu1. pex B.M.
3opuna, A.B.Knumenko. — M.: U3parensctso MOU, 2004.

4. Cxo6mo AWM., Monokanos I0.K., Bramumupos AL, lllenxynos B.A. IIporecce u annapa-
THI HeTerasonepepaboTku u Heprexmmun. —M.: Henpa, 2000.



5 C.B. Ockomko, H.I. 3rokasosa. PerenepaTHBHBIH JIOMEHHBII BO3JyXOHArpeBa-
tenb|Teker]: yaeOHOE nocobue. -MarHuToropek: OV BIIO «MI'TY»,2009. -91 c.

2.9 HargeraTeny U TEIUIOBBIE IBUIATENH

1. Knaccuukanus Harnerarerneil i TeIIOBEIX JBATATE/CH
2. Haruerarenu

3. ITapoBsie TypOUHBEI

4. 'a3oBBIe TYPOUHBI

5. JIpuraTe/id BHYTPEHHEI'O CrOpaHus

JlutepaTypa JJi TOAr OTOBKH

a) OcHoBHa4 THUTEpATypa:

1. Boicrpunkuii I.®. DHeprocuiooe 000pyj0BaHNE MPOMBIIUICHHBIX npenmpusTHii[ Texcr]:
yue6. nocobue / I'.®. bricrpunkmii. -M.: ML Axanemus, 2009. 210 c. (c rpudom YMO). - ISBN 5-
7695-1169-9.

2. Moposos A.I1. Temnossle neuratesny u narnerareny. Ilapossie Typ6uHsi[ Texct]: yueo. mo-
cobue/ A.ITl. Moposos. -Maruuroropek: MI'TV, 2011. 180 c.

3. ITapamonoB A.M. CHCTeMB! BO3AyXOCHAOXKCHHS IpeanpusTHil [DIeKTPOHHBIH pecypel:
yuebnoe nocobue / A.M. IlapamoHOB, AL Crapukos. — CII6.: M3narenscTBo «JlaHby, 2011. — Cuc-
TeM. TpeGoBaHHsA Adobe Acrobat Reader. — 160c.: wum -~ PexuMm gocrymna:
http://e.lanbook.com/view/book/1801/. — 3arnasue ¢ sKpaHa. - ISBN 978-5-8114-1149-8.

6) JloronHuTEIbHAS TATEPATypa:

1. Typ6uanoe o6opyaoBaHue I Mol sHepreTHkn. OTpacneBol Kartanior [ THUUTI1stk-
mant. Coet. A.A. Bragumupekuii. M.: Dueprus, 2010. 52 c. :

2. Tpyxum A.Jl. CraudoHapHble Maposble TypOUHBL. M.: DHEProaToOMM3aT, 2010. 640 c. -
ISBN 5-283-00069-9.

3. Moposos A.IL, Tamaymun [O.I'., Bymiax A.A. TemnoBsle aurarend. JByxdasznbie mapo-
cTpyitHble annapaTsl: ydeGHoe nocodne. MarauToropek: MI'TY, 2002. 268 c.

4. Moposos A. II., Bespykos A.A., Cemenosa T.II. Termosrbie gBrrateny. ['unpoauHamMuye-
CKIe KaBUTATIMOHHbIE HarpeBaTeu: yaeOnoe rnocobue. Marautoropek: MI'TY, 2003. 293¢,

2.10 TexHOIOrHYECKAE YHEPTOHOCUTEIH IPEAIPUITHH

1. CHCTEMEI TIPOM3BOCTBA U PACIIPE/IETICHUS SHEPIOHOCUTENEH Ha IIPOMBIIUICHHBIX IIPCATIPH-
ATHAX

2. CucTeMBbl BO3yXOCHA0KEHHS

3. CucTeMbl TEXHUYECKOTO BOJIOCHAOKEHHUS

4. CucTeMbl ra3ocHabKeHUS

5. CucTeMbl oOecriedeHus MPeIIpPHsITHI HCKYCCTBEHHBIMH TOPIOYUMH Ta3aMu

6. CucTeMbl X0JIOH0CHA0KEHUS

7. CucreMsl o0ecriedeHus MPEATPUATUH IPOJAYKTaAMH pa3esieHus BO3ayXa

Jlutepatypa [is IOATOTOBKH

a) OCHOBHad JIUTEpaTypa:

1. XKyp6a M.I". BonocraGxenue. ACB,2010, 480c.

2.. Kymuuos, A.A. DHeprocGepeskeHHe B TEIUIOIHEPIeTHKE M TEILIOTEXHONOTHSX [Dr1eK-
TpoHHSI pecypc]:yueb. mocobue/ A.A. Kynunos.- Mammnoctpoenue, 2011.-374¢.- ISBN 978-5-
94275-558-4. hitp://e lanbook.com/books/element.php?pll_cid=25&pll_id=2014



3. OCHOBBI THAPABIMKHA M TEIUTOTEXHHKH 3aMaliceB 3.X., Ilocoxun B.H., Uedanos B.M.,
[Dnexrporubit pecype|”/lans" VsparenscTso: 2014r, -352 c¢., ISBN 978-5-8114-1531-1:

http://e.lanbook.com/books/element.php?pl_id =30]145
6) nomonHUTeNbHAS IMTEpaTypa:

1. TlpoexTapoBanue cucteM BenTwsuy i otorienus [lymunos P.H., Toncrosa 10. 1.,
Bosipmmrosa A.H. [Dnextponnsii pecype] "Jlans"3narenscerso: 2014Tox: -336 c., [SBN 978-5-

2. Kynunos, A.A. DHeprocOepeiKeHHe B TEII09HEPIETHKE U TEIIOTEXHOIOTHAX [Onexrpon-
HBIi pecype]:y4et. mocobue/ A.A. KynuHos.- MammBoCTpoeHHE, 2011.-374c.- ISBN 978-5-
94275-558-4, hitp://e.lanbook.com/books/element. php?pll_cid=25&pl1_id=2014

3. XKyp6a M.I'.Bonocuabxenue. [IpoekTHpoBaHHe CHCTEM H COOPYKCHUH M.ACB,2004, -
494c.

4. Mysaneeckas 1. ViHKeHepHbIE CETH IOPOJIOB M HACEJICHHBIX MyHKTOB Vuebroe moco-
6ue, M.ACB,2006,-148c. _

5.JL1.Apxunos, B.A.I'op6erxo, A.JLEdpumos. IIporeccs! i armapatsl CHCTEM TEXHUYECKO-
IO BOZOCHAGKEHMS TTPOMBIIIIEHHBIX TIPEIPHATHIL. - YyeOHOe Tocobue 10 Kypey IHeprouCHob-
30BaHMe B SHEPreTHKE U TexHOIoruH. - M.: M3n-8o MOU. 1999

6.CazanoB b.B., Curac B.UM. TemnosHepreTHueckue CHCTEMBI MPOMBIIIICHHBIX IIPEANPU-
sTuit: YuebHoe nocobue s By30B. — M.Dueproaromuszar.1990.-304c.

7. TerosHepreTHKa METALTyprudeckux 3aBojoB \ mox penaxuuedt 0.M.Posenrapra, M.:
Merammyprus, 1985.-303c.

8. A.A.Monun. azocHabxenue, M.: Crpoituzaar, 1989, 440c.

9. A.H. Anabosckuii, B.B. Anues, C.A. PomanoBckuil. ['asocHabkeHne u O9HUCTKA IPO-
MBIIUIEHHBIX Ta30B. Kues, Bricinas mkona, 1985

10. I'.1.Huxonaase. Bogocua6xenue, M.:Crpoiinsiar,1989

11. Menentses JL.A. CicTeMHEIE HCCIeI0BaHus B dHepreTuke./ 2-¢ u3z.- M.: Hayka, 1983.-
263¢

12. TIporacesuu A.M. DHeprocOepexeHne B CHCTEMaX TEIIOTa30CHAOKSHIIS, BEHTHIIALNH U
KOHUIMOHUpoBaHus Bo3nyxa. "Hosoe 3nanme" M3narenscTeo:

078-985-475-491-8ISBN:2012I"ox:1-e u3n. U3nanne:286 c1p.

http://e.lanbook.com/books/element.php?pll_id=2938

13. Oprauu3auys MPOM3BOCTBA HA IPOMBIILICHHBIX Mpeanpustusx: YueGuuk / M.H. Mpa-
HOB. - M.: HULL Undpa-M, 2013. - 352 c.: 60x90 1/16. - (Bricmee oOpasosanue: bakanaspnar).

ISBN 978-5-16-003118-7, 500 2x3. http://www.znanium.com/

2.11 HerpaaumuoHHbIe H BO300HOB/IIEMbIE HCTOUHUKH SHEPIHH

1. HerpamaumoHHBIE ¥ BO30OHOBIsSEMbIE HCTOYHMKM SHEpruu. VICIrosnb3oBaHHE SHEPrHH
Comnnia.

2. THIBI KOJIEKTOPOB; IPUHIIAITEI KX AHCTBHS M METOMIB! pac4eToB. CeleKTUBHBIE TOKPBITHSL.

3. AKKyMy:THpOBaHHe Teruia. THIbI aKKyMyISITOPOB ¥ METObI UX pacueTa. CoMHEUHbIE HIIeK-
TPOCTAHIHH.

4. Comueursie snekTpocTanimu. CoHednble HOTONEKTPHISCKHE IPeoOPasOBaTelH.

5. BetposHepreTuuecKre yCTaHOBKY. PacyeT MaeaqbHOro ¥ pealbHOro BeTpsika. THIIBI BETPO-
SHEPreTHYECKHX YCTaHOBOK. BeTposneKTpocTaHmuy.

6. l'eotepmanbhas sHeprus. Mcnoab3oBaHHE SHEPTUH OKeaHa.

HHTepa'rypa JUTA TIOOTOTOBKH



a) OcHOBHAsI THTEpATypa:

1. Po3a A., na. Bo30o6HOBISEMBIE HCTOUHUKM SHEPTUU: QU3HKO-TEXHUYECKUE OCHOBBIL. - Jomn-
ronpynHsiit, Usnarensckuii nom MDY, 2010. — 523 c.

2. Kaprasues C.B., Hemmopenko E.I'. HerpanuuuoHHBIC H BO300HOBISEMBbIE HCTOYHHUKHU
sHepruu: Yuebnoe nocobue. — Marauroropek, MI'TY, 2008. - 124 c.

3. Cemenos B. A. VmKeHepHBIA SKCIEPUMEHT B IIPOMBIILICHHON TEMIOTEXHUKE, TEIIIO3HEpre-
ke W Temiorexmomorus. 2-¢ wu3n. CII6.: W3patensctBo «JIaHb». 2013 r 384 ¢
http://e.lanbook.com/books/element.php?pl1_id=5107

4. Backakop A.IT. Temorexuuka [Texcr]: Yue6uuk / Al Backakos. M.: U] bacrer, 2010.
325

5. 3kogies C.B. KoMILIEKCHOE HCIIOIBE30BAHME BOJHBIX pecypcoB. Bricnras mxoia., 2008.

6. Jloctok IO.A., Ky3pmua B.B. Boso6rosnsemsre uerounuku sxeprun. M. Texaonpust, 2005.
234 c.

7. Benskus B.M. HeTpauilioHHBIE U BO300OHOB/ISEMbIE HCTOYHUKH SHEPIUH. - ExarepunOypr:
YI'TY, 2000. 18 c.

8. Illexiens C.E. Munu- u Mukpo ruaposiekrpocranmun. Exatepun0ypr: YI'TY, 2000. 90 c.

9. Bemskun B.VI. MHKpO- # MHHHE aTOMHbIE PeakTopsl B MEpe U B Poccuu: VueOHoe nocodue.
Exatepun6ypr: YI'TY, 2001. 108 c.

* 10. Texuomnorunst 3ueprocoepexenns: Yueonuk / F0.J]. Cubuxun, M.IO. CubukuH. - 2-e u3f.,

o

nepepab. u mom. - M.: @opym, 2010. - 352 c. http://znaniunt.comy/bookread2. php?book=214732.

©0) omonHKTEIbHAS TUTEPATypa

1. Mojie/poBaHHe CHCTeM H mpoleccos: Yuebnoe nocobue / H.I'. Hukypos. - M.: M1 PU-
OP: HUL[ Uudpa-M, 2013. - 398 c. hitp://znanium.com/bookread.php?book=392652.

2. DHepreriKa B coBpemenHom mupe: Hayuroe uszanme / B.E. ®opros, O.C. Ilonens - Jlon-
ronpyausii: M3marensckuit Jom «MuTemext, 2011. — 168 c.

3. Conueunas sHepreruka: yueb. nocodue st By3os / B.M. Buccapuonos, I'.B. Jeproruna,
B.A. Kysnenopa. H.K. Mamurun; nox pea. B.M. Buccapuonosa. — M.: Usnarensekuit 1o M3,
2008. - 276 c.

4. HerpaguuuonHas sHepreTuxa // TenioBble ¥ aTOMHbIC 3IEKTPUYECKHE CTAHIUH / Tlox
o611 pex. B.A. I'puropsesa, B.M. 3opuna. - 2-¢ u311., nepepad. — M.: Dueproaromuspar, 1989. —
608 c.: mn. - (Termosnepreruka u Temorexnuka; Ku, 3).

5. Traitnemnt JIx., Vaiip A. Bo3o6roBsiemMble ueTounuKE dHeprumn: [lep. ¢ auri. — M.: Dnep-
roaromusaat, 1990. — 392 c.: ni.

6. Ilexnenn C.E. Yenosek. Dueprus. Ipupona. - Exatepundypr: YI'TY, 1998. 58 c.

7. Koty M.M. Conneunsie snementsl. — M.: Hayka,1987. - 248 c.

8. Xapuenxo H.B. VnmBuyansibie CoJHEYHbIe YCTaHOBKH. - M.: DHeproaromuszar, 1991.
=297 c.

9. Ponpmenn JI.E. DHeprus okpykaromieil cpeibl U CTPOUTENbHOE NMpoeKTHpoBaHue. — M.
Crpoituzaar, 1983. — 350 c.

10. Osaexus FO.J1., ITapuiickuit 1O.M. Hssneyenue u HCIIONB30BaHME Teruna 3emin: Yueh-
Hoe nocobue. —JL.: JITH, 1977.— 114 c.

11. Teorepmansuoe teruocHabxkenue / A.I'. I'amwxues, FO.M. Cynranos, ILH. Purep u ap.
M.: Dueproarommsar,1984. 120 c.

12. ®ponos H.M. Temneparypa 3emmu. M.: Henpa, 1971. 120 c.

13. Maspunkuii 5.®. TepmanbHbie BOIbI CKIaadaThiX B niuaTgopmennbix obnacreir CCCP.
M.: Hayxka, 1971. 242 c.

14. Tanpkun 10.B., lllysanos. 0.B. Ocuossl ¢pusuku wenp. J1.: JITH, 1976. 86 c.

15. Bo6pos, A. B. BerpoausenbHbie KOMIUIEKCH B AEIEHTPAIN30BaHHOM 3JI€KTPOCHAOKEHHH
[Dnexrpornbii pecype] : mororpadus / A. B. bobpos, B. A. Tpemscos. - Kpacaospek: Cub. de-
nep. yu-1, 2012. - 216 c. http://znanium.com/bookread2.php?book=492898.



2.12 TemnoBele MeKTPUYECKHE CTAaHIIUH

1. KoMGHHMpPOBaHHOE TPOU3BOACTBO TEILIOTHI H SJIEKTPOIHEPTHH.
2. PerenepaTuBHBI 10J0TPEB MUTATEILHON BOIBI

3. Otmyck Temnots: Ha TOC

4. Tennonsie cxembl TOC.

5. TpeGosarus k mpoextupyemoit TOC.

6. Bomocuatxenue u tommmsocuabkerne TIC

7. Oxpana oKpyxaromei cpeas! npu sxcrutyaranan TOC.

8. Ucnons3osanue I'TY u mapora3oBsix ycraHoBoK Ha TOC

JIuTepaTypa I HOArOTOBKU

a) OcHOBHAas mUTEpaTypa:

1. Crepman, JI. C. Tensiossle i aTOMHBIE 3NEKTPHUECKUE CTAHIMM: YICOHUK. - 4-¢ m3z., 1Ie-
pepab. u mor. - M. : UJT MOU, 2008. - 463c. : ., 1uarp., CXeMsl, rpad., Tadmn.

2. Tennosble ieKTpuUeckue cranmun. CxeMbl 0 000pynoBanue: YdeGHoe mocodue / AlA.
Kyzausos. - M.: HAL] UHOPA-M, 2014. - 325 c.: un; 60x90 1/16. - (Beiciree obpazoBanmue: baka-
naspuar). (nepemer) ISBN 978-5-16-004731-7

http://znanivm.com/catalog. php?item=emptypage

3. IIpaBmma ycTpoiicTBa ¥ 0€30MacHOM DKCIUTyaTalii NMAapoBBIX W BOJOIPEHHBIX KOJIOB. -
- CII6.: UzmaremsctBo «Jeamn», 2000. — 224 c.

6) JlononHuTEIbHAS TMTEPATypa:

1. TemnoBkie U aTOMHbIE dnekTpudeckue cranmuu: Cnpasounuk / ITox obm. Pex. B.A. I'pu-
ropsesa, B.M. 3opuna. — 2 — e u3/1., nepepal. — M.: DHeproaroMusziar, 1989. — 608 c.

2. Pepkkua B.SI. TemioBble 3nmeKTpuueckue craHumm: YueOnmk ama Bysos/ [lox pen.
B.S.Tupumdensaa.-3-e u3f., nepepabd. u nom.-M.: Dreproarommuszar,- 1987. 328 c.

3. TIpOMBIIUTIEHHBIE TEIJIOBBIE IEKTPOCTAHITHA: Vuebuux s Bysos/ bBaxenos M., bo-
ropoxckuii A.C., Cazanos B.B., FOpemes B.H.; Ilox pex. E.f.Coxonoga.- 2-e W31I., nepepad.-
M.:Dueprus, 1979.-296 c.

4. Emazapos JI.I1. TeruiosnepreTuyeckue yCTaHOBKH 3MEKTPOCTAHIMI: YUeOHUK IS BY-
30B. - 2-€ U31., nepepad. u goi. - M.: Dueprousaar,1982.- 264 c.

5. Puxtep JLA., Enusapos JI.I1., JlaBsirua B.M. Benomorarensroe ofopynoBanue Temjio-
BBIX 37EKTpOCTaHImit: YuebHoe nocobue Ui By30s.- M.: Dueproarommszar, 1987. - 21 6c.

6. Conosbes 10.IT. Bemomorarensaoe 060pyaoBanie MapoTypOMHHBIX JJIEKTPOCTAHLHMA. -
M.: Dueproaromuszar, 1981.3. - 200 c.

7. lllenerusankos M., Xnomymun B.A. C6opuuk 3anau no kypcy TOC: Vueb. mocobue
1715 By30B. - M.: DHeproaromuszar, 1981.3. - 176 c.

8. Kenmsich [1L.H. TemosHepreTHyeckye yCTAHOBKH SIEKTPOCTaHIMM: Y4ebH. mocodue. --
J1.: U3n-Bo Jlenunrpan. yu-ta,1975.-280 c.

9. Typumn H.S WmkeHepHoe 060OpYyIOBaHHE TEMIOBBIX HJIEKTPOCTAHINNA H MOHTaXKHBIC
paboThL: YueOHHUK 1ist By30B. — M.: Beicmas mxomna, 1979. — 416 c.

10.Komsutos A.C. Bogonoaroroska B suepretuke, 2003, 320 c.

11. IpaBuia TEXHHYECKOH OSKCIUTyaTallM¥ JIEKTPUYECKMX CTaHIMA u cereil Poccuiickoi
denepamu /M-o Tormsa u suepretuku PO, PAO «EC Poccuny»: PJ134.20.501 — 95. -- 15-e
u3jl., nepepad. u mom. - M.: CITIO OPI'POC, 1996. -- 288 c.

12. Ieproauueckue u3jianus: KypHan «IIpoMbIIeHHas SHEPTETUKAY.

13. Auronor B.H. Tenmossle 3eKTpudecKie cTaHid. YacTh 1: KOHCHEKT JIEKIHMH [DJeK-
TpoHHBIH pecype]: yueGHOe mocobue / Bsuecnas Huxonaeua Antonos : BIBOY BIIO «Marnu-
Toropckuit I'ocynapcTBeHHbI TexHUueckui ynupepcureT uMm. ['.M.HocoBay - Marnutoropek :
®I'BOY BIIO «MI'TY», 2012.



http://Ims.magtu.ru/mod/resource/view.php?id=89500
14. Autonos B.H. TemoBsie dIeKTpUUYECKHe CTAHIHH. JacTh 2: KOHCIEKT JCKIHH [Dnex-

TpoHHBI pecype]: yueGHoe mocoGue / Bsuecnas Huxonmaesus AHTOHOB : BI'BOY BIIO «Marun-
toropekuii T'ocyraperBennbiii Texumyeckuit ynusepeurer uM. I'M.Hocosay - MarauToropex :
®I'BOY BIIO «MI'TY», 2014.

http://Ims.magtu.ru/mod/resource/view.php?id=89500
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MHUHHACTEPCTBO HAYKH H BBICIIEr0 00pasoBaHus Poccuiickoit Penepanui
DeiepaIbHOE TOCYIAPCTBEHHOE OIOIKETHOE o0pazoBaTteIbHOe YUpexKICHHE
BBICIIET0 00Pa3OBaHH .
«MarauToropcKuil rocy1apCTBEHHBIN texamnueckuii yausepcurer um. I'.A. Hocosa»

VTBEPXKXJIAIO
Pyxosoautens OOII
/Kaprasues C.B./

«_» 2 LT

SK3AMEHAITMOHHBIA BUJIET Nel.
Bee Bompocsl o 1 daty

1. Ba3oBble TEPMOJMHAMUYECKHE TTApaMETPhI COCTOTHMUAL

ATOMHBII BEec, TUIOTHOCTh, aDCOIIOTHAS TeMIIepaTypa

AGCOMIOTHOE IaBIeHIe, AaTOMHBIN BEC, TEMIIEpaTypa

ABCoMOTHAS TEMITEpaTypa, a0COIOTHOE TaBIEHHE, yIenbHbIN 00BEM
Temmneparypa, abCOMIOTHOE JABJICHHE, TETLIOEMKOCTR

2. Mepa HeoOpaTUMOCTH TEPMOIMHAMUYECKOTO IIpoLIecea:
OHTAIBINA

DHTPOIHS

Dueprus

DKkceprust

3. Mepa paboTococOOHOCTH TEMIOThL:
1) Duranenus

2) OHTpoIHs
3) Dueprus
4) Dxceprus

4. O6BeM 0HOTO KHJIOMOJIS HEaIbHOI0 Ta3a COCTaBIACT, M
1) 3.14
2) 2,24
3) 224
4) 224
5. YauBepcaibHas ra3oBas IIOCTOSHHAS paBHA, JIx/(xmous-K):
1) 8314
2) 224
3) 8,314
4) 3,14




6. TepMOAMHAMUYECKHH IIPOIIECC 3TO:
1) Pasubie COCTOSIHUS TEPMOJAUHAMUYECKON CHCTEMBI
2) COBOKYIMHOCTH H3MEHSFOLIUXCS COCTOSHUH pacCMaTpuBaeMOH CHCTEMBI
3) Pa3HOCTB MOTEHIHAJIOB TEPMOJANHAMUYECKOH CHCTEMBI
4) Bo3sBpaiesue TePMOIHMHAMHYECKOM CHCTEMBI B HCXOHOE COCTOSHHE

7. PaBHOBECHBIME HA3bIBAIOT TPOIIECCHI, IPE/CTABIIIIOMHNE COOOH :
1) M3Mmenenns B paBHBIX BECax 4acTeil CHCTEMEI
2) OauHaKkoBBIE IIPOIECCHI B YACTAX CHCTEMBI PABHON MacChl
3) HenpepsIBHYIO TIOC/IEI0BATENBHOCTE PABHOBECHBIX COCTOSHUI CHCTEMBI
4) Tlocie10BaTENBHOCTL PABHOBECHBIX COCTOSHUNA CHCTEMBI

8. Uro Takoe rugporazo aHaMuka’

1) Hayka O ABM)KCHHH JKHIKOCTEH M rasos;
2) Hayka 0 paBHOBECHH KHIKOCTEH;
3) Hayka 0 B3aUMOJCHCTBHM TI'a30BBIX IIOTOKOB;

1)
2)
3)
4)

1)

3)
4)

1)
2)
3)
4)

B HHX.

9. Ha xaxux moctynarax 6asupyercs ruipora3oinHaMuKa?
CIIOIHOCTH;

OIHOPOJHOCTH U CIJIOIIHOCTH;

HEepa3pBhIBHOCTH;

CITOIIHOCTH U HEPA3PBIBHOCTH.

10. C:xEMaeMOCTD - 9TO CBOMCTBO YKH/IKOCTH:

M3MEHATE CBOIO (hOpMY TOJ IeHCTBUEM J1aBICHHS,

U3MEHSTH CBOM 00LEeM 110/ JeHCTBHEM TaBICHHUS;

COTIPOTUBISATHCS BO3JEHCTBHIO JABICHNS, HE H3MEHSS CBOIO hopmy;
U3MEHATH CBOM 00beM Oe3 BO3IeCTBHS JaBJICHHUS.

11. C:KHEMaeMOCTh KUJIKOCTH XapaKTepH3yeTCs:

ko3 punmentom ["enpu;
K09 GHUIHEHTOM TEMIIEPATYPHOTO CHKATHS;

K03( UIEeHTOM MTOAKATHS;
K09 GHIHEHTOM 00BEMHOTO CKATHA.
12. Koaddpunuent 00beMHOT0 CKaThs Onpeaensercs mo Gopmyie:
1V
Bo=——r—
1) dV dP
1 av
e e
I
1 dv
Bt
3) dav dp
1 dP
/Bc il
4) av dv

13. Bs3k0CTh KHUIKOCTH - 3TO:
1) cnocoOHOCTE CONPOTHBIATEHCS CKOIBKEHHIO UIIH CIIBUTY CJIOEB YKHUIKOCTH;

2) cnocoOHOCTB TPE0I0IeBaTh BHYTPEHHEE TPEHHE KUIKOCTH;
3) cnocoOHOCTB MPE00IEeBaTh CUITY TPEHUS KUIKOCTH MEK/LY TBEPIBIMU CTEHKAMMU;

Hayka O paBHOBECHH H JBHIXCHHH JKUIIKOCTEH M B3aUMOJEHCTBHE ¢ TEIIaMH, HAXOIAIUMUCS




4) cmocoOHOCTB MepeTeKaTh N0 NOBEPXHOCTH 38 MUHHMAIBEHOE BPEMSL.

14. N neanbHOM )KUAKOCTHIO HA3BIBACTC:
1) oaHOpOAHAS IO COCTABY, B KOTOPOH OTCYTCTBYET BHYTPEHHEE TPEHHE,
2) KamenbHas KUKOCTh UlieanbHas [0 XUMUYECKOMY COCTABY;
3) KHAKOCTH, CTIOCOOHAS CHKUMATHCS U PACIIUPATHCS;
4) KHOKOCTH, HAXOIAIIASACH B COCTOSIHUM MTOKOSL.

15. JlaBnenue - 310:
1) cuna, melcTBYrOMAS HA JKHIKOCTh;
2) cuia, IeHCTBYIOMIAs Ha €AUHUILY TOBEPXHOCTH KHAKOCTH;
3) cuia, NeHCTBYIOIIAs Ha €IUHUILY TTOBEPXHOCTH KHIKOCTH 110 HOPMAaJIH K Hel;
4) cuia, IEHCTBYIOIIAS BO BCE CTOPOHBI KUAKOCTU OMHHAKOBO;

16.I'uapocraruueckoe nasienue B (I1a) neficTByromee Ha JHO pe3epByapa paBHO:
1) Peh

2) pgh+ P,
3)Pgh_P0
4) h

17. B xakux eIMHHAIIAX U3MEPICTCS KOJTHUYECTBO TEILIOThI?

1) G
2) Kr/m;
3) x;
4) H/m
18. ITonHbBIM TEIUIOBBIM IIOTOKOM Ha3bIBAETCS KOJIHYECTBO TEIIIOTHI, Hp’OXO,I[SIU_[eﬁ qepes:

1) EpunuyHyIO 1010216 NOBEPXHOCTH B €AMHUILY BPEMEHH;

2) Ilonnayio MOBEPXHOCTH B €AUHHUILY BPEMEHH,

3) TIpow3BOJIBHYIO TIOBEPXHOCTB 38 HEKOTOPBIM IPOMEKYTOK BPEMEHH;

4) EauaudHyO II0MAAb TOBEPXHOCTH 38 HEKOTOPBIH IIPOMEKYTOK BPEMEHH.
19. TenmonpoBOAHOCTE — 3TO:

1) IlepeHoC TEMIOTH B pe3yibTaTe MepeMelleH s MM ITepeMellHBaHus HEPABHOMEPHO HATPETHIX |
JKUIKOCTEN WITH Ta30B; '

2) Ilponecc npeoOpa3oBaHUsd BHYTPEHHEH SHEPIUM TeNla B S9HEPIHIO HIEKTPOMATrHUTHBIX BOJIH;

3) IlornomeHre SHEPTHHE HUITYUCHHS IPYTUM TEIOM;

4) MonexkynspHslif ciocod nepeHoca TeroThL

20. Yro obo3HauaeT 3HaK « - » B hopmyJie 3akona Oypse 7 = ~Agradt 9

[Tepenada TerIOTHI OT MEHBINEH TeMIepaTyphl K OOJIbIIEH;
1) HecopnazneHue HaIpaBIEHHS TEIJIOBOIO IIOTOKA C HAIIPABICHHEM BEKTOPA TEMITEPATyPHO-

ro rpaJueHTa;
2) Ilepenaua TenyioThl OT MEHBIIEH TeMIEpaTypsl K OONBIIEH;
3) Ilepenaua oT oHOU M30TEPMBI K JPYTOi;
4) Hampap:1eHue TEIIOBOTO IOTOKA.

21. TerutonpoBoIHOCTL KAKUX MaTepPHATIOB HaHOOIbIIas?

1) Merauios;
2) Tazos;
3) Teepasix Te - QUITEKTPUKOB;




4) Xunxoctei.
22. Ot Kakux mapaMeTpoB 3aBUCUT KO3()(PUIIMEHT TEIUIOPOBOTHOCTH?

1) Ot BH1a IBHIKEHHS KUIKOCTH;
2) Ot Temneparypsl H GHU3UYECKUX CBOHCTB BEIIECTB;
3) Ot Macchl ¥ IUIOIA/IH TOBEPXHOCTH TeJa;
4) Ot KoI4ecTBa MOABEACHHOM TEIIOTHL.
23. Kakoe 13 IpuBEAECHHBIX BbIPAKEHUN XapaKTEPH3YeT CTAIHOHAPHYIO TEILIONPOBOHOCTS?

1. %:&0;
3l %>0;
ot
3 ‘é‘;<0;
ot
i =

24. Kakoe 13 ypaBHEeHUH IJIOTHOCTH TEIUIOBOTO IIOTOKA COOTBETCTBYET IEPEHOCY TEIIOTHI

TEIIOIIPOBOHOCTEIO UYEPE3 OHHOCHOﬁH}m INIOCKYHO CTCHKY !

21 :
> AL A 0:(3‘2 __'tl);
o
4 q=_(t2_31]
25. Ilo xakoMy M3 ypaBHEHHI pacCUMTHIBACTCS TEILIONEpeaaya Yepes CTEHKY?
l.q i /l(tc] Iz ICZ)
o
g = Ir“;l -: r;‘(n-ﬁ])
2 2“ ok
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e bant =¥ s
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)

26. Oprannyeckoe TOIIUBO, IPUPOIHOTO IPOUCXOKICHHS:

1) mpHpOAHEIA ra3 , TOprOYUe CIaHIBL, He(Th, TOpd
2) KOKC, ICMEHHBIH ra3
3) OeH3MH, KEpOCHH, Ma3yT

27. NcKyCcCTBEHHOE KUAKOE OPraHUIeCKOe TOITHBO:

4) KOKCOBBIH O TOMEHHBI# ra3




)
2)
3)

4)
3)
6)

)
2)
3)

D)
2)
3)

D
2)
3)

3]
2)

3)

1Y)
2)
3)

5) xepocuH, OEH3UH, IU3€TbHOE TOIINBO, Ma3yThl, CXKHKEHHBIM IPHPOJHBIN ra3

6) HedTh.

28. CoctaB OpraHuyecKoro TOIInBa;

paznuyHbie MeTanisl (Me)
oxcumnble coenunenus yriaepoaa(COx) u sogopoaa(HxO)
rOPIOYHE 31eMEHThl, BHYTPEHHUH Oa/iacT ¥ BHEIIHUH Oamiact

29. 'oprourie KOMIIOHEHTE! , BXOISAIINE B COCTAB OPraHHYeCKOro TOIIuBa:

yriepon (C), Bogopox (H), roprouas cepa (S)
azot (N) u kucropoa(O)
MHHEPAIBHEIE TIPHMECH.

30. Ananus HPYEMBIC MaCChl TBEPA0I'O H KHUJIAKOI'O TOIJIMBA:

IIOJTHAS ¥ HETOJTHAS,
pabouas, cyxas, TOprOYasi, OpraHudecKast
HU3IIas1 H BBICIIAS.

31 TommuBo 310

9TO TCILIOBaAA SHEPIHA B HHCTOM BH/IEC,
9TO CBIPBEE IJIs ITPOHU3BOJCTBA BOJLL H I1apa,

BEHICCTBO, KOTOPOE IMPH OIIPEACIICHHBIX YCIIOBHAX BBIIACIIACT OOJIBIIOE KONMYECTBO TEIJIOBOM

OHEPIruH, HCII'IOJII:GYCMOH B TEIJIO3HEPTE€THKE U TEILIOTEXHOIOTHHA.

32 OcHOBHBIE CTAIUU MPOUCXOKIECHHS TIPUPOTHOTO OPraHHUECKOT0 TOIUIHBA:

topbsHas, OypoyrojibHas H KAMEHHOYTONbHAS;
opraHuueckasi, He()TSHas U ra3oBasi;
COJIHEYHas, M1J1acTOBas, KyCKOBas.

33 OCHOBHBIE TEIJIOTEXHHUECKHIE XapaKTEPHUCTHKH TOPIOYEro TOIIHBA:

JKECTKOCTh, YJIOBUMOCTh U TCKYYECTh,

COIEPIKaHUE F'OPIOYNX BEIIECTB, BJIATH, MHHEPAIIBHBIX anMeceﬁ, YAeadbHas TEIIOTa CropaHus

1 QU3UKO-MEXaHUYECKUE XapaKTePUCTHKH (IIOTHOCTE, BI3KOCTH U JIp.);
coziepxkanue MeTa/uios (Me), OKCHIHBIX COSIUHEHHH, KPUCTAIIOTHAPATOB.

34. TemnoTBopHas crocoOHOCTh FOPIOYEro TOMIMBA:

KOJIMUECTBO 00Pa3yIOMUXCs IPOAYKTOB CropaHust
TeMreparypa odpasyromuxcs IpoyKTOB Cropanus
yAenbHas TeIUI0Ta CrOPaHus TOIUTHBA

35. Uro nokassiBaeT auddepeHInaNbHBIN poccers — 3 deKt?



1)
2)
3)

D

2)
3)

us
1)
2)
3)

1))
2)

3)

1)
2)
3)

)
2)
3)

1Y)
2)
3)

)

2)
3)

BeNHYHHY ¢ dexTa ApocceTnpoBaHus B Irpaaycax;
KaK MEHSCTCS AaBJICHHE TIPH JIPOCCEeTHPOBAHNH;
BENTHYHHY 3((eKTa APOCCENUPOBaAHHS B KOIHUECTBE TEILIA.

36. JlaiiTe onpesienenue npouecca peKTuhUKaIii OHHAPHON cMecH

IIPOIIECC pasjielieHHs ONHAPHON CMECH, OCHOBAHHBIH Ha TEINIOMACCOOOMEHE MEK/TY HKHIKO-
CTBIO U ITApOM;

TPOIIECC, B KOTOPOM JIETKOMETYYHH KOMIIOHEHT BBIIEIAETCS B TAPOBYIO (asy;

MPOLECC TEII0 — M MaccooOMeHa My [TOTOKaMH HEPABHOBECHBIX, COCTOSIINX H3 OIHHAKO-
BBIX KOMITOHEHTOB, JKUAKOCTH H IIapa, B aAnabaTHOM ariapare ¢ IOCTOSHHBIM JIaBICHIEM.

37. VI3 kako# gacTu OJ10Ka BO3/yXOpa3IeIHTEIbHON YCTAHOBKHA BBIIE/SETCS apronnas ppak- |

W3 CPEIHEN YacTH BEPXHEH KOTOHHBI JABYKPATHOM PeKTH(HKALIHH,
U3 CpeHEeH YacTH HUKHEH KOJIOHHBI ABYKPATHOW PeKTH(GHKALIAN;
M3 OTAEIBHOIO aproHHOIo OJI0Ka YCTaHOBKH.

38. B kakom TemmepatypHOM AHana3oHe pabOTar0T KPHOTEHHbIE YCTAHOBKU?
B auanasone 0 — 10 K;

bomee 147K;

B quanasone 147 —293 K.

39. U3 kaxoi#l yacTu BO3/yXOpa3IelHTeNbHON YCTAHOBKY OTBOAUTCS HEOHO — reneBas CMech
HaKaIlIABaCTCA B JKU/IKOM KHCIOPOJIE B HI)KHEH 9acTH BepXHEH KOIOHHBI

OTBOJSITCS M3 BEPXHEH JaCTH BEPXHEH KOJIOHHBI ABYKPATHOM peKTH(UKALK
HAaKaIlIMBAKOTCA B IIAPOBOM CMECH B BEPXHEM CEYEHHH KOHIECHCATOPA HIKHEH KONOHHEI BY-
KpaTHOH pekTuduKranin

40. Kakue 13 JaHHBIX COOTBETCTBYIOT TTapaMeTpaM TEXHOIOIHYECKOTO KUCIOpOIa
02992 —99,7%;

02=97,4 - 99,1%);

02=92- 98%.

4]1. Yro Takoe Tennosoi Hacoc?

TEIIOTpanchopMaTop, KOTOPHIH CIYKUT /IS BEIPAOOTKH TEIlTa 1 XOI0/Ia;
YCTPOUCTBO Ul IEpeKauMBaHHA TEIUIa OT OZHOTO O0BEKTA — APYrOMY;
TeIUIOTPAHC(HOPMATOP, KOTOPBIH CITYKUT MPEUMYLIECTBEHHO 15 BHIPAaOOTKH Tera.

42. Yro Takoe TpanchopMarop TemioTsr?

YCTPOHCTBO /Ul [EPEHOCA TEILIOTHL OT 0OBEKTA C OTHOCHTEIIBHO HU3KOH TEMIIEPATYPOi — Te-
II0OTAATIHKA K OOBEKTY C OTHOCHTENBHO BBICOKOH TEMIIEPATYPOI - TEMIONPHEMHHKY
YCTPOMCTBO JUIs TIOIYIEHUS X001

CHCIHAIBHBIN TEIIIO0OMEHHHK B KOTOPOM MPeo0pasyroT TEMIO B X001

43. Kak Ha3sriBaeTcst H300pakeHHBIN HA PACYHKE LUK OKIKEHHS?




1) ki Kanuiibsl;
2) muki Kinona;
3) mukn ['ednanara.

44, Uto Takoe cucTeMa TEIIOCHA0KEHHUS

1) KOMILTEKC yCTPOHCTB, IPOM3BOAIIMX TETIOBYIO SHEPIHIO U Mepelaloniyx ee B BI/IE TEIIOHO-
curens (BOJBL, BOJSHOIO Mapa Ui ropsaiero BO3/yXa) MOTPEOUTENIO;

2) cHcTeMa TENJIONPOBOJOB € TEILIOHOCUTEIIEM;

3) TDII, mapoBble ¥ BOAOTPEHHbIE KOTEIbHBIC.

45. VI3 4ero moJHOCTHEO COCTOUT CHCTEMA [IEHTPATTH30BAHHOTO TEIIOCHA0KEH S
1) TemnoBbie MyHKTHI X aDOHEHTCKHE yCTAHOBKH;
2) TOTpeOUTENH, HCTOUHKK TeIlIa i TETIOBBIC COTH;
3)  y4acTKH TEILIOMPOBOIOB.

46. Ha xakix JBYX OCHOBOIIOJATAIOIINX IPUHIUIIAX MTOCTPOCHA TerouKanuoHHas CucTe-
Ma [EHTPATH30BaHHOTO TEIIOCHAOKEHHUS:
1) HeleHTpanu3aI|s U MPON3BOACTBO TEILIOTHL;

2) UEHTpalbHOE NPOU3BOJACTBO U norpebaeHne ropsueil BOIBI U 11apa,
3) meHTpalu3alys ¥ KOMOWHHPOBAHHOE IIPOM3BONCTBO TEIJIOBOM U JIEKTPHUCCKON SHEPIUH.

47. Yro Takoe H B KAKUX €HHUALAX ONPEJENATCs TeIIoBas Harpyska
1) moTpeOHOCTH IFOOOro TEIIOBOIO noTpeOuTeIs B TEIUIOBOM SHEPI UM B €IMHHIY BDEMCHH B

Barrax (B, kBT, MBT);
2) mPOM3BOACTBO TEIIOBOM sHEprud B JLKOYIAX (J1x);
3) mepejaya TEIIOBOM SHEPTHU OT HCTOUHMKA K norpeduTeo B Jioymax (JIx).

48. Bujs! TEMIOBBIX HATPY30K IO 00MIEH KJ1accU(UKAIU U H3MECHEHHH BO BDEMEHI
1) menTpasu3oBaHHAS U ICICHTPATH30BAHHAST,
2) ce30HHAS U KPYIJIOroAnyvHast,
3) KOMMyHaJIbHas U TEXHOJOTHIeCKas.

49, Yto OTHOCHTCS K CE30HHOH TEIIOBOM HAIPy3Ke
1) ropsuee BOZOCHAOKEHHE;
2) Harpy3Ka Ha IPOMBILIICHHBIC HYKIIbL,
3) Harpy3ka OTOIUICHMS M BEHTHIIALMH.

50. Bus! TEIJIOBBIX CeTel 110 CTEINEHH OTKPBITOCTH
1) 3aKpsITHIE (3aMKHYTBIE) U OTKPBITHIC (pa3oMKHYTEIE);
2) mapoBbi€ U BOJSHBIC,




3)

1)
2)
3)

1)
2)
3)

D)
2)
3)
4)

B

i A

RO

0JHO, ABYX ¥ TPEXJIMHEHHBIE.

51. MUHHMAIBHOE YKCIIO JIMHIMA TS 3aKPBITOH TEILIOBOM CETH
0JlHa — Maposas UM BOJISHAS;

JBe - MojlaromIas 1 o0parHas,

TpH — BOJSHAS, [TapoBas 1 oOpaTHasl.

52. Buipl IPOKJIAJIKA TEMJIOBBIX CETEH

BO3AyIIHAS U 0€3BO3/yIIHA;

IIoA3eMHAas H ITOJBOIHAA,

nmoj3eMHast (kaHanbHas U OeckaHaIbHAsA) U Ha[3EMHAS.

53. ITapoBoii KOTEI — 3TO:

YCTPOMCTBO UL IIPOU3BOJCTBA Hapa;

YCTPOMCTBO ISl IPOM3BOJCTBA MPOTYKTOB CrOPaHHU,
YCTPOKCTBO U1 MOArOTOBKH TOILIUBA,

YCTPOMCTBO [UIsi IPOU3BOJCTBA TOPSAICTO Ay Ths.

54. K TOmmBHBIM KOTJIaM OTHOCSTCH:

KOT/IBI Ha OTXO/ISIIAX TEXHOIOTHYECKHX rasax;

KOTIIbI, pabOTAIOIIHE 32 CYET TEILIOTH Pa3InYHbIX TOIIHUB;
KOTJIBI, HCTIOJIB3YIONINE TEIIOTY TEXHOIOTHYECKOr0 MpOyKTa;
3JIEKTPOKOTIIBL.

55. Kakast 3 npeCTaBIEHHBIX KOMIIOHOBOK KOTJIOB CYIIECTBYET.
O-obpasHasi;
X-0bpasHas;
[1-o6pasHas;
W-o0pasHast.

56. Kakie ycTpoifcTBa B KOTJIAX IIPUMEHSIOTCS ISl CKUTaHHs TBEPAOTO TOIUIHBA?

. TOPEJIKH;

. bOpCyHKH;

. TOIIKH;

. HHIKEKTOPEL.

57. ITponyBka xotia - 3T0:

yaJeHUe TOIINBA U3 TOIIKH,

yAaJeHue BOJIbI 3arPA3HEHHON IPUMECIMH,

ydalleHre 30161 ¢ IOBEPXHOCTEN Harpesa;

y1ajieH|e MPOJYKTOB CrOpaHus M3 KOTJIa.

58. KIIJI koTia mo oOpaTHOMY OanaHcy, MOKHO OIPEAEIHTE YEPes:

OTHOIIEHHE IMOJIE3HO Sana‘-ICHHOI:i TCILIOTEL K pacnonaraemoifl;
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TEIJAOBLIE TIOTEPH;
BKCEPreTHUECKHUI KITIT;
OTHOIIEHHE PACIIONAraéMOM TEIUIOTHI K IIOJIE3HO 3aTpaueHHOMN.

59 KIIJI xotia OpyTTO Ha3BIBAKOT:

KT1JI xoT1a He yuMTHIBAIOLMIT COOCTBEHHBIE HYKIBL;
KITJI koTia yauTHIBAIOIIHE COOCTBEHHBIE HYKIBL;
KI1JI koT/1a y4uThIBAIONIHI TOTEPH;
Dkcepretrueckuii KITJI kotma.

60. IToTeps TEIIOTHL ¢ OTXOMAMAMY Ta3aMi 0003HAYAIOT:

Qs
qs>

61. IToTepy TEMIOTHI OT XHMUYECKON HEMOIHOTH! CTOPaHUS CBA3AHBI!

C HEIOMHOTOM CropaHus TOIIMBA;

¢ HEMONHOTOH OXIAXEHMS POIYKTOB CrOpaHHus,

¢ HEIMOJHOTOM 110/1a4M TOIIHBA B TOIIKY,

¢ HEMONHOTOMU IIo/Ia4un Imapa s paclbUInBaHuA TOTLINBA.

62. Tunsl TEmI0MacCOOOMEHHBIX alllapaToB:

MOBEPXHOCTHBIE M KOHTAKTHBIE (CMECHTEIBHEIE);
TEIIOBBIE K MacCOOOMEHHEIE anmapaThl;
BO3YIIHbIE, TAPOBBIE U BOJASHBIC.

63. BHbl TOBEPXHOCTHBIX TENIOMACCOOOMEHHBIX amiapaTon

KOHTAKTHEIE U CMECHUTECIIHBIE,
peKyIepaTUBHBIC U PereHEPATUBHEIC,
BBIIAPHbIC, PEKTHOUKAMOHHBIC U CYLIUILHEIE.

64. K KkakoMy THITY U BHJly OTHOCHTCS KOJKYXOTPYO9aThIil TeNI000MEHHEIH anmapat:

KOHTAKTHBIA TermaoMaccoOOMEHHBIN anmapar,
pereHepaTHBHBIA [OXOTPeBATEIBHBIH TEMIOOOMEHHHUK;
MOBEPXHOCTHEINA PEKYIIEPaTUBHBIM TEIIO0OMEHHBIN arlapar.

65. Buzibl TEIUIOBBIX pacYeTOB TEIIOMACCOOOMEHHBIX ammapaToB:

HPOEKTHEIH (IIPOEKTHPOBOYHEIN) M TIOBEPOYHBIH;
HOBEPXHOCTHBIA U KOHTaKTHBIM,
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MOJIHBINA U YaCTHUHBIHN.

66. Uto Takoe TeMIepaTypHas Jernpeccus?

HeXBaTKa TeMIleparyphl IPEIOLIET0 TEIUIOHOCUTEIIS;

Pa3HOCTH TeMIIEpaTyphl KMIAIIETO BBIIAPUBAEMOr0 pacTBopa M TeMnepaTypm HACBILIEHHOT'O
napa pacTBOPUTEIS]

HU3Kas Temileparypa KMICHHsS pacTBoOpa.

67. KakoMy TepMHYECKOMY MIpOLeccy MPUCYIIa TeMIIepaTypHas ACHPeCCust?

HATr'PEB U OXJIaXKICHHE,
TEPMHUECKas IICPEr'OHKa,
BEITIAPABAHHAC.

68. Bu/ibl IOBEPXHOCTHBIX BBHIIAPHBIX allllapaToB

C €CTECTBEHHON M MPHHYIUTETBHON LUPKYIAUEH BHIIAPHBAEMOT0 PacTBOpa U IIICHOYHBIE,
C MOTPY>KHBIM I'OPEeHHEM U 0€3;
¢ TEMITepaTypHO# aenpeccHel u oes.

69. UTto HY:KHO 3HaTh, 4T0OBI HaiiTh sHTansimuio (H) i Bmarocosepxanue Bosjyxa (d) na

JuarpaMme BIaKHOTO BO3IyXa

1)
2)
3)

1)
2)
3)

HU?

1)

2)
3)

1)

JABJIEHHE BIKHOI'O BO3IYXa;
TEMIIEPATYPY ¥ OTHOCHUTEIBHYIO BIAKHOCTE BO3/1yXa;
BIIAr0CoAepIKaHue U MaplUaIbHOE JaBJIeHHE BOASHBIX 1apOB.

70. Yto Takoe MpOIECC TEPMUYECKOM MEPEroHKH (TMCIHIIISAINN)

KOHIEHTPHPOBaHUE PAacTBOPA 3a CUET yJa/ICHUs 1apOB PaCTBOPHUTEIIS,
poliece mapoobdpazoBaHmsl KHUKOTO pacTBOPa; |

MPOIlece pas/ieNeHHsi MHOIOKOMIIOHEHTHBIX JKHUIKHX CMECEH Ha COCTABHBIC YacTH B 3aBUCUMO-
CTH OT TeMIISPATyphl KUIIEHHUS HA JIETKOKUIIIIUE U TPYAHOKHIIAIIHE KOMIIOHCHTHL,

71.CoctaB Kakoro u3 ra3oB OTHOCHTCS K TIPUPOAHOMY ra3y M3 4MCTO Ia30BBIX MECTOPOKJIE-

CH# | & 40%, C2H6 = 19.5%, C3H8 =18%, [(C4HI0 ||+ [7.5%s, @C5HI12| =
4.9%,C02=0.1%,N2=10%;

CH4 = 93%, C2H6 = 3.1%, C3H8 =0.7%, C4H10 = 0.6%,C02=0. 1%,N2 =2.50;
H2+=59%,CH4=24%, C nHm=2%, CO =8%,C02=2.4%, 02=0.6%, N2=4%.

72. U3 xakux snemeHToB coctout [ PI1?

GuALTP, peryasTop JaBlieHHS, NPeJOXpaHUTEIRHO — COPOCHOM KhamaH, MpeAoXpaHUTEeIbHO —

3aIIOPHBIHA Kianad, OainacHas THHHS,




2) peryiasTop naBieHus, OaiacHas JIMHHS, 0J0PH3aTOP;

3) peryJsisiTop JaBIeHUs, TIPeOXPaHUTEILHO — COPOCHOM KiamaH, 010pu3arop, QUisTp.

73. Kax ompeiensieTcst Harpy3Ka Ha KOMIIPECCOPHYIO CTAHIMIO 10 YKPYTHEHHOMY METO1y?

1) paceMaTpHBAIOTCS BCe BO3IYXONPUMHUKH U CyMMUpPYETCs HOTPeOIeHIE BO3AYXa;
2) juis pacHuera cpeHel MHEBMOHATPY3KH BCe MTHEBMOIPHEMHHUKH KaKIOT0 THIIA pasOuBarOTCs Ha
N\ XapaKTepHBIX I'PYNI ¢ Oojlee MM MeHee OJHHAKOBBIM PEKHMOM PaOOThHL, yYHTBIBACTCH

Cljeﬂﬂﬂﬂ 3arpy3kKa OTACIbHBIX I'DYIIIL]

3) METOX OCHOBaH HA NPUMEHEHUH CPEJHMX HOPM YIE/IBLHBIX PACXOIOB CKATOTO BO3MyXa Ha e1d-

HUILY NPOLYKIIAN TIPEAIPUSTHS.

74. KaKoB cMBIC] HPOTEKTOPHOI 3aIUTH Ta30MpOBOA0B?

1) 5TO OJMH M3 BHJIOB aKTHBHOM 3amuTHl TPyOOTIPOBOJIOB, KOIAa Y4acTOK TpyOOIpoBOda Ipe-

Bp‘amae'rcs[ B KaToJ 0e3 NOCTOPOHHET0 HCTOYHHKA TOKA;]

2)| ATO OIUH W3 BUIOB MACCHBHOMN 3alUTHI TPYOOIPOBOIOB, 3aKIFOUAIOMIMICS B H30ISMLHH TPYOO-

IPOBOIa;
3) o710 BUI aKTHBHOM 3aIUTHI, 3aK/II0YAIOMIUHCSA B OTBOAE TOKOR
PATHO K HCTOYHHKY. ‘

75. Kakue 251eMeHThI BKIIFOUYaeT abCcopOMOHHEIN reHepaTop Xooaa?

1) KOMIIpecccop s CXKATUs XJ1agoareHTa, HCapuTeib, KOHJIEHC
2) TEpPMOXHMHYECKHH KOMIIPECCOP, UCIIAPUTEIIb, KOHICHCATOP;
3)| TepMOINEKTPUUECKHH IIEMEHT, TEINIOOOMEHHUKH.

' 76. Kakast KaTOpHHHOCTE COOTBETCTBYET KAJIOPUIHHOCTH JIOMEl

Q54

1) @2 =354 MJx/m3;

N %L 10.5 - 12 MIb/v3;
P

3)| | @k =35 37 MIx/M3.

71. Kax paccuutarh KOTMYECTBO cOPOCHOM BOJIBI TS CHCTEM
Hus?

155 Qcop=Qucm — OQnom;
2) Qcbp = Quem —( Onom.i+Quur );
3) Q¢bp=Qucm — Qoxa.

, TONABIIKX HA I'a30IPOBO, 00-

aTop;

HHOT'O r'a3a?

b IPIMOTOYHOTO BOJOCHAGKeE-

78.Ha xaxux mpon3BocTBax B Poccuu HCIONB3yeTCs KOHBEPTOPHBIH ra3?

1) B ¢TanemIaBuILHOM IIPOU3BOICTRE;
2) B MPOKaTHOM IIPOU3BOJICTBE;
3)| HUIJE HE UCIIONb3YETCH.

79. Kaxoii u3 npuBeJeHHBIX COCTABOB COOTBETCTBYET KOKCOBOMY rasy?
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eL{HHHuy BpPEMEHH €I1H
arMocdeps! Ha cpejiHeM
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YaeMoi B eJIMHHUIlY BPEM
3eMHO#1 aTMoc(epsI Ha ¢

1)
2)
3)
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3)
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H2=14%,CH4=1%)
H2=59%,CH4=24%

CH4 = 40%, C2H6 = 19.5%, C3H8 =18%, C4HI10 =

N2=10%.

7.5%, C5H12

80. B 6a3y coBpeMEHHOM TpaJMIIHOHHON SHEPreTHKU HS BXOJUT:
TEINIOBAs DIICKTPHUUCCKas CTAHIHA,
‘TepMogiepHAas SJICKTPOCTAHIINA;
THAPOINEKTPOCTAHIH,

‘aToMHas JJIEKTPOCT

[AHITHS.

H 28=0.2%, CO =28%, CO2=6%, 02=0.2%, $2=50.6%;
6, CnHmM=2%, CO =8%,C02=2.4%, 02=0.6%, N2=4%;
= 4.9%, C02=0.1%,

' 81. Kakoif THII 2IEKTPHIECKOH CTaHIIMKM OCHOBAH HA TEXHOJOTHH rpeodpa3oBaHusd KUHETH-

TEPMOsIZIEpHAS STeKTPOCTAHIIHSL.

YecKOM|9HEPIUH ABIKEHUS padodero Teja B MEXaHUUCCKYIO SHEPIHIO:
THIPOSIEKTPOCTAHIINS,
TeIIOBAs SNEKTPUYecKast CTaHIuS;

aTOMHAs 2JIeKTPOCTAHIINS]

82. Konuuectso sHepruy u3nyueHus ColHIa BO BCEM JHaNa30He IIHH BO.IH, OTy9aeMOoH B
WYHOM TUIONIAIKOM, TEPIEHANKYSIPHOM COMHEYHBIM TydaM, BHE 3eMHOH

MOIIHOCTBIC H3JTYYl

paccrosiaun Mex 1y 3emnéi u CosHIeM, Ha3pIBACTCS:

E€HHS;

COJHETHBIM U3JIYYEHUEM]
KOCMHUYECKAM M3IYYCHHEM;

COJIHEYHOM 110CTOs

HHOH.

83. KommuectBeHHoe 3HaueHue uanydenns ColHLa BO BCEM JMANA30HE [JIHH BOJH, TOJY-
(eHH eJUHUYHON IUTOLIAIKON, MEPHEHIUKYISIPHON COIHEYHBIM JIy4aM, BHE

1365 B/v>;
1253 Br/v’;
1353 Br/m>;
365 Br/m’.

| 84. [Tnockuit cony
JUTSL HarpeBa KUK
JJIA IPAMOTI'O IIPEO

s ipeoGpasoBanis SHepruy u3iydenus CosHl@a B XHMUHECKYIO SHEPTHIO MHHEPAILHOTO TO- i

IJIABA;
onTHMu3aUU pady

EYHBINA KOJUIEKTOP IpeHa3HAuYCH:

pejiHem paccTosHuE Mexay 3eMiél u CosHueM, paBHO!

OCTH WJ/IM Ta3a 3a cueT sHepruu u3nydenus CosHia;
Opasopanms sHepruu u3nyderus CoNHIa B 21eKTPHUECKYIO IHEPTHIO;

DTHI TOIUTUBHBIX 3JIEMEHTOB.

PIHOU panqualiuu, I[OCTHT‘LHCI/I IIOBEPXHOCTH OCTEKIIEHHUS KOIUIGKTOP&, OKEIBBI-:: I

85. OmrTruecknii K0IQGUIHEHT MOJIE3HOr0 NEHCTBHS IUIOCKOTO COMHEYHOI0 KOILIEKTOpa Mo~
Ka3bIBAET!
1) Kakas 9acTh COJIHE

BaeTCH TIOTJTOIICHHOM ero TOBEPXHOCTBIO H YUHTBHIBACT IIOTEPH DHEPIUH, CBsA3aHHEIE C 0Tpa- i

JKEHUEM YaCTH COJ

IHCIHOH paguanun;




asl YACTE CONMHENHOI pamuanyy, JOCTHIIIEH TOBEPXHOCTH OCTEKJIEHHS KOJUIEKTOPa, OKa3hl- .
BSI3AHHEIE C OT-

2) Kai i
.B_ T¢s TIOTJIONEHHO ero MOBEpXHOCTBIO H HE YYUTHIBACT MOTEPH SHEPIHH, Ci
(M | s
paxe

| iﬂ{oi‘{ pajManye, JOCTUITIEH MOBEPXHOCTH KOJUIEKTOpd, OKa3pIBACTCs Ipe-
I |

m DA3OBAHHOM B SHEPTHIO JABUIKEHHS MOJIEKYJI pad09ero reia; g i
! . L

HOM pafWaluy, JOCTHIIICH MOBEPXHOCTH KO/UIEKTOpa, HE MOXKET ObITh
| |

4) v Kasi 4acTb COJIHE

 peoOpa3oBaHa B SHEPTHIO JBHIKEHHS MOJIEKYI pabovero Tela.

il I
il |u Jlnst KaKo¥ ey [IOBEPXHOCTH COMHEYHOTO KOJUIEKTOPA BBINIOIHAIOT BAKY "ﬁiﬂmmn: |
OCTH M KOHBEK-

1) ISl YCHIICHUSI OTBO/A TEILIOTHI B OKPYXKAIOIYIO Cpey 3a CUeT TEILIONPOBO/I

1].3 M _ i
2) ] | 5 YBETTHICHHS O paKATENBHOM CIOCOOHOCTH ITOBEPXHOCTH KOJUIEKTOPA; , il
3) | A CHUPKEHHS MOTEPh TEIUIOTHI B OKPYKAKOIIYIO CPefy 3a CYeT TéTlJ'lOl'IdeOE[H:bCTH " KOHBGI{- |

];* i

olmaTebHOM CIIocOOHOCTH IOBEPXHOCTH KOJIJIEKTOPA.

4) | MJist CHUDKEHHS TIOT]
_ | |

IIo u3buparen HI:»IM: ONITHYECKHUM CBOMCTBAM pa3/IHYalOT YETHIPE TPYIII :fIi;ceJIelcmBHLmi

;ﬁ COJTHEUYHBIX

rIoKp X
1) -

reOTepmaanoi‘l SHEPruH M0 KilacCHPHKALMH Mje';xnyﬂapdz;,;ﬂom SHepre-|
, > ABJISHOTCSL:
1) i cmpomnenue CYXOTO BOJASIHOIO [1apa; . ' .
2) |1 :.| ECTOPOIKICHIE BIIXKHOTO 1apa;

3) | TéIUIOTa rOpsIero ATMOC(EPHOro BO3AYXa; _
4) | TemIOTA CyXHX TOPHBIX HOPOJL; | |
5) | ropsuas TepMalbHAS BOJA, | |

JeM COCTOMT IPUHLHUINAAIBHOE OTINYHE KOHICHCAHOHHBIX [ITVY ot rennoj(})m(aﬁﬂoaﬁmx. ;
1) n. [Ure KOHIEHCATOPOB 0TPabOTaHHOTO T1apa; ;
2) | _j jayTidie KOHIEHCATOPOB [EPErpeToro napa;
3) | HHTaH#e TOJIBKO KOHICHCATOM, BO3BPAIlaeMbIM C IIPOH3BOACTBA;
4) K OMOMHHMPOBAHHEIM POM3BOJICTBOM JIEKTPHYECKOU SHEPIHH 1 TEIJIOBOM; || |
S)I IPOM3BOJICTBOM T JIBKO HJIEKTPUYECKON SHEPIUH; 5 !
)| 'GHBBOI[CTBOM TOJIBKO TEIJIOBOH 3HEPTHUH. i |

(=)
""‘"'f'

90. MoryT au TSH pabotats B pexume KIC.
1) LJIO ' i
2) ue Mory'r, ?'

3) v ryT TOJIBKO r[pH.HaanmH KOHIEHCATOPA; I i

|
4) MOTYT TOJIBKO IIPH OTCYTCTBHH TEIIOBOrO HOTPEOUTEIS. '

91, MO i

tu [ITY KOC paborars B pexcame TOLL




I i’ |
L
il
il
I)NKHYT;
2) He MOTYT;

3) MOTYT TpH HamrtmE

4) MOTYT TIpH HaHH

92.Yem yﬁﬁﬁﬁemopae'mﬂ
1) Tem,i{o map.

TEIUIOBOIO MOTPEOUTEN;
CETEBOM MOAOIPEBATEBLHOM YCTAHOBKH.

[POM3BOICTBEHHAS TEIIOBAS M OTONMTE/IbHAS HAIPY3Ka.

'2) Témblco ropsiyast Boza.

3) II_ap U ropsyast

BOJa.

4) th, ropsgasi Bojia ¥ HarpeThii BO3/IyX.

93. Ilist ‘qem h»rcnoﬂ B3YIOTC
]DI[na ITOBBI

Ejﬂﬂﬂ TTOBBI
4) s orpan
0| 5),[[1151 OBK
|'=_@ TypOuHe.

94, Bnoq]me FTIBC - 3TO:

CsA CXEMBI ¢ IPOMEKYTOUYHBIM IIEPEIPEBOM I1apa.
C€HHS JaBIICHUS napa.

HUS TEMIIEpATyphl apa.

enus KIIJI snekrpocTaHiu.

yeHHsT KOHEUHOM BIAKHOCTH Mapa B TypOHHe.

ternst KIIJI snekTpocTanimy U OrpaHuYeHus KOHEUHOM

1) TSC cobpaHHble U3 OT/ENBHBIX GIOKOB - [aporeHepaTop, TypouHa, ,:Leaapa'rop, KOHJICH-

! | caTop;

|2) TQC COCTaBI
| oupenenéﬂuo

I‘(J:aTOBKI«I, TOILI

97.Yto nrpencTaBerT cob

i) OfTHOmeHkE 110
il | 831 ()THO]IECHHG HC
4) Q-IHO[[[&HHE ¢
|
98. Hro mﬁe'rcx roxasaj
1) YAENBHBIA pacx
29- YAETBHBIA Pac

ty apoOreHepaTopy);

MBHBIA CKJIa, TpchcbopmaTopHaﬂ MOJACTAHUMS U T.II.

ot KIT/I KoHneHcanmMoHHON TYpOOyCTaHOBKH.
1) O’rﬂome}me SHTAJIBINY [1apa 1nepes TYpOMHON K SHTAIBINN KOHIeH caTa.

JIC3HO MCIIOIB30BAaHHON TEIUIOTHI K IOABEICHHOM.
MOJTE30BAHHOM TEIUIOTHI K IIOBEICHHOM.
JIy4EHHOM TETUIOTHI K H3PAacX00BaHHOMY TOILIUBY.

L0 ITap4a,
(O TEILIOTHI,

SHHBIE U3 9HEProOJIOKOB (B KOTOPBIX KaMKIbIid Typ:ﬁoarfpera%é

resieM sHEpreTUdecKon 3G ek THBHOCTH TYpOOYCTaAHOBKH.

?i') TBC BIJTFOYAIOIINE B CBOH COCTaB pasjUyHbIE 110 HA3HAYCHUIO OJIOKH (uef:*xa) ~ BOAOION-

UIMBHBIA CKIIA,

BCEMHU TTapore-

b,

! |
BJ}]EERHOCTH napa B

1

|

[IPUCOEIMHEH K




[ KI{ TEIUIOCHIIOBOIO rmrtiﬁa C OIHOR
13 o ]

.TX TYPOWH ¢ apaveTpam po;
iy
5

oxos Ha napavetpht p0=13 MITa, 10=345°
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