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1. ,[ucuunJrlr]rrbr, BKJIX)qeIIHbIe B llporpaMMy BCTyIIuTeJIbHbIx IrcnbITaHIIfi n vrarncrpa-

Typy

Irls 6a3oso[ tracTr.{ yue6UOrO nJIaHa 6aralanpuara 13.03.01 TenIogHepIeTI{Ka }I TeIIJIOTeXHI',IKa

1.1. Texnu'recKafl TepMoAlIHaMI'IKa

1.2 fulPorasoAl{HaMllKa
1.3 Tenlorvlaccoo6ueH

VlzyapuarnsHoft rracrrr yue6noro rrJraHa 13.03.01 Tennoeneprerl{Ka u rerIJIorexHI'IKa

1.4 Tonlrzrlo u ocHoBbI TeopfiH ropeHuf,

1.5 OcHoebt rpanc(foprrlaurall rennorbl

1.6 I'Icro'rurllu rr crrcreMbr tennocna6)IceHl'It

1.7 Korelrurre ycraHoBKll I{ flaporeueparopbl

1.8 Tennouaccoo6ueunoe o6opy4onanue npegnpu'rrufi

1.9 Harner:areJlu lI TerIJIoBbIe ABI'IrareJII'I

1 . 1 0 TexsoJlorfitlecKlle gueproHo curelftr npe4npuxuaft

1.11Herpa'ru,Iu}IoHHbleragogo6HosJl'eMbleII0ToIIHIIKI,IgHepIHI,I
IrIs Iucq[uJILIH 11o nrr6opy yre6noro IIJIaHa 13.03'01 TenloenepreTl'IKa I4 TeIIJIoTexHI4Ka

l.l2 Tenrosrre gneKTplrqecrure craHII]I]I

2. Cogepxanue yue6Hbrx ArrcqunJrrrH

2.1. TexnurtecxaJl TepMoAuIraMvKa

1. BseAeH[e; llepnrrfr 3aKoH repMoAl4HaMr''Irra; Bropofi saKoH repMoAl'{HaMuru; OcsoBLI rep-

MoAI,IHaMlIru neobparl,IMblx lpoqeccoB; [uS$epeHIII'ItenbHbIe ypaBHeHl{fl TepMoAI4HaMI4Kr4;-

2. peaJl:,jHrte ra3br; Bo,qsHOfi uap; teprraoAr4HaMHrrecKlae ceoftcrBa peilnbHblx ra3oB; ,{uarpau-

Mbr [apaMeTpoB cocTo A1trfl; Ta6rutqrr TepMoAUHaMUrIecKI{x csoftcre BeIIIecTB;

3. Irlcreqenve ils colen; ApoccenupoBaHl'Ie;

4. fagoerre qr,rKJrbr; Cxeusr, tlurn"t u repMurlecrufi KIII As[raterefi Lt xoJIoALInbHbx ycraHo-

BOK;

5. I_{urnu naporyp6zHHbrx ycraHoBoK; renronoft }I sHeprerl{'{ecruft 6alancrr IITY; rovr6u-

HHpoBaHHbIe qI'IKIIsI lI qI'{KJIrI A3C'

Jlurepatyp a Ant rloAf oroBKI'I

l.Kpyrroe.f.A. TennorexHl,IKa: [3nerrpounrrfi pecypc]: yue6noe roco6re/ f'A' Kpyrlon'

p.I . Bynrarosa,lE.C. Kyuona. - CII6.: IIasi,2010-208 c. - Cr'Icrer'1. rpe6onauils : Adobe Acrobat

Reader. - pexuu 4o"tynu' http:l/e.lanbook.com/books/element.php?pl1-cid:25&p11-id=3900 -
3arnanr,re c eKpar{a. - ISBN 978-5-8114-lll7-0

2.Tenlorexuuxa [rercr]: yue6. noco6ue / B.H. Jlyrauuu, M'f' Illarpon, f'M' Karrl$ep v Ip;
rroA peA. B.H. Jlyranriu; - M.: Bucruas IIrKorIa, 2010. - 671c.: LIrI. - ISBN 5-06-003958-7'

3. An4puauona T.H. C6opnur sa;iaq ro rexHr4qecrofi TepMoAI'IHtlMuxe I T.H. AHapI{aHoBa,

8.B.,{sarrrnona,I}.H. 3y6apen, C.A. P"*"3oB. - M.: 3treproaroMll3Aar, 1981. -263 c'

4. Ta6nrEIIrr renno$1,1sraqecKllx Ceoftcts BoAbI vr BoAflHOTO nApa (CnparOunrar;

/A.A.AlercaHApoB, B.A.fpuropbeB. - 2-euzg.,crepeor'- M': I'Iglarenrcr<ui 'Uor'r 
M3I'1' 2006' - t69

c. - ISBN 5-7046-0397-1.

2.2. f ugPo ra3 oAilHaMlIKa

1. Ocnoensre rloJlonteHrax cranaru ff.{
l.l. Bsoagrbre cBeAeHut. Oqronnrre (pr.rsuuecrue ceoficrBa xrlAKocreft, u ra3oB

. 1.2. o6rqlle 3aKoHbr rr ypaBHeHr4flcTawl](ivl NuAxocrefi pI fa3oB

1.3. A6conroruufi lt oruocrrelrurrfi uot<off

2. OcHosutble IIoJIoxeHIarI KLIHeMarrarz ff.{



2.| o6uue:taKoHbl I4 ypaBHeHI,I' KIIHeMaTHKI,I xtI4AKoQ-|eL| vI ra3oB

2.2 Y pavnerme crlnomHocrll (nepa:pslnnocrn)'

3. Ocnosuuo floJlonteHl{tt AITHaM[xu ff[
3.1 o6ruue 3aKoHbI I{ ypaBHeHI,I' AI{HaMLIKII XI{AKocTefi r,r rasos

3.2 Ypanueufie ABl4xenrrfl nnfl sgsKoft xI{AKocrI4

3.3 lloao6ue rllApoMexanrqecKllx rpoqeccoB

3.4. Conport.IBJIeHIle [plrt reqeHr{I'I xI'IAKocrn n rpy6ax

3.5 Mecrubne corrporlrBJreuufl.

3.6 Pac.rerbl ABrxeHI'Iq:xI4AKocrLrtrra3a e rpyoax I'I KaHaJIax

4Llcr:e'reqrue xl4AKocrefi: ra ragoe I43 corIeJI 14 HacaAoK

4.1vlc']e'rcHr,re KarreJrbH[,rx xr4AKoCrefi ze ornepcruft I,I HacaAKoB

4.2 CneprcIlyKoBble reqeHl4s

4.3 Crpyfittlro roeoHu.t{

a.a [u$ S epeHuI4 anbuo e ypaBHeHfl e norpaHl'IqHoro cnofl

4. 5 oco6enHocTr,r AByXK OMIOHeHTHIIx LI AByxoa3nHx te'IeHl4fi

Jluteparyp a p.nfl. rloAror oBKLI

a) Ocnonna;{ nlrrepi}rypi}:

1. Ky.UzHoe, A.A. fz4pora:oAIIHaMIlKa [3nemponnufi pecypc]:y're6noe noco6ue / A'A'

KyAunon. - M.: ZH@PA-M, 2011. -336 c:

3rerrponno-6u6nrlorerlluat clzcreMa' - Pexurrr Aocryna: http://www.magtu.rull . -
bttp: I I znanium.co.m/. - 3arl. c sKpaHa.

2. Ky4unon , A.A. TexrrruecKarr u.rApoMexanuxa[Tercr]: yle6noe noco6ue / A' A'

Ky.ur,rnon.- M.: MaruraHocrpoeHl4e, 2008'- 386 c

6),.{onolnlrreJlbHas nl4reparypa:

l. fugpora3oAlrHaMlrKa. [3rerrponnrrfi pecypc]: KoHcrIeKr nexuuft/ T.fI. Cerraenosa,IO'LI'

Taprarconcrcufi; crfEoy BIIO| (MarHuroropcxr.ni focyAapcrBennrrfi rexHl4r{ecKnil yuunepcl4rer I'IM'

f.IzI. Hocoea>. - lJ;rerrpoH. rr3KcroBbre A'r". - Maruuroropcx : @fBoy BlIo (MfTy>' 20Il' -
Cnc.reu. rpe6oeanul idob" Acrobat Reader. - PeNIan Aocryrla: http://lms.magtu.ru' - 3ar:r' c

Tr.rTyn" sKpaHa.

2. JloftqsHonufi, JI.f. Mexanura xr{AKocrn r4ra3a [Terccr] :yre6urlr / JlofiqqHcrufi JI'f M':

<Apo$a>, 2003 ,846 c.(!Ceptlx: K:raccHKI{ oTetlecrnerruofi HayK}I

3. Bunszron, B.A., fu.4ponrexairilra [Tercr]: Y'Ie6HIax 4m nyson/ BraHnlaros B'A''

Kapraruu4se f .f, M.: M|TY',2003. 302ct'

2.3. Tennolnlaccoo6ues
1. BseAeHlte.
1.1 Cnoco6nr rennoo6r{eHa.
2. Craquouapuble rrpor1eccbl TennorpoBo.{Hocrlr

2.1 OcnoniHble iroroxeHpls reopu[ TerlnolpoBoAHocrll

2.2 [n$ Se)peHrlplanbHoe ypaBHeHI4:e rerlnorpoBoAHocrl4

2.3 pemenue az$$epeHrlrraJrbHoro ypaBHeHrrt rennonpoBoAHocrl,I.4JIt rlnocKoft crennu.

2.4 Pemen"" a"soepeHrlr.ranbHofo ypaBHeHrrfl TerInolpoBoAHocTI'I Ant qrlnl,IHApU'recxofi

CTEHKI4

2. 5 Cnoco6irr tlnrencn(frurauun rertnorepeAaql'I

3 . HecrauuoHapHble rlprolleccbl Tett JIorIpoBoAHo crI'I

3.1 Peruerure Ar.rooepeHUr{anbHoro ypaBHeHI{t rennolpoBoAHocTll AJI-[ rIJIacrI'IHbI

3.2 Peruenlle 4liS$epeHrlrrirnbHoro ypaBHeHLIs re[nonpoBoAHocr]I AJI' crnolllHoro I{unI{H.4pa

rrpr4 HecTaIIrIoHapHoM pexl{Me



4 Konnercrflsnrrfi renloo6ueu B oAHopognoft cpe4e

4.1 cucrerua an$$epeHrII4aJIbHbIX ypannenrafi KOHBeKTI',IBHOTo TeIIJIOO6TT'rena; [pI',IMeHeHI'Ie Me-

ToAoB noAo6us K pr3freHIllo nP'oqeccoe KoHBeKTI4BHofo rerlnoo6lrena'

4.2 TennooTAaqa npr,r BbrHyXAeHHoM TerIeH[I4 B KaHaJIax' o6reranun rpy6H u nyura rpy6

4.3 Cso6oaHa{ KoHBeKIII'Ifl

5. Tenloo6MeH rIpI4 Sa:onrx npeBpalileHlrtx

5. 1 Tennoo6 H'len upu KoiltAeHcaqvr4 napa

5.2 Tenloo6irraes npu Krz[reHr4r'r Xr4AKOCTr.r (n ueorpanl4qeHHoM O6reue, B yctIoBI4qX BbIHyX-

reHuoro ABtlxceHrrt n rPY6ax)

6. Tennoo6l\deH PI3tIfreHI'IeM

6. 1. OcnoeHble 3aKoHbI TerIJIoBoro I43nf{eHI'Ir

6.2lIy:ilvtctr,rft reuloO6lres neXAy TeJIaMI4, pa3AeneHHbiM[ npo3paqnofi cpe4oft

6. 3 Tenloo6rvren r,rslyreHlleM B nOfnoIIarcUI4X I4 l{3nr{arcqux cpeAax

7. Maccoo6ueH.
7.1 AHanorlu flpoueccoB MaCcO- u renloo6MeHa. MareltarnqecKoe onr4caH]Ie I'I 3aKOHOMep-

Hocrpl [poueccoB ]vtoneKyntpHoro Macco- u reuloo6uesa

i.Z g"6q"peHrlr.ranbHoe ypaBHeHI4e Ir 3aKoHoMepHocrI'I KoHBeKTI4BHoro MaccorepeHoca; Mac-

coor.4aqa

JIureParYP a llrfl rIoAro1]oBKI'{

a) Ocuonuas nl4reparypa:

1. Kyaunon, A.A. Teurouaccoo6uen [3ner:rponnuft pecypc]: yue6- noco6ue / A'A' Ky4nHoe

- M.: I4H6pA-M, 2012. - 375 c.3lexrponuo-6n6luo'rerr*a' cl4creMa. - Pexran Aocryna:

http ://www .magfit.rul I . - lrttp. I I znanium' com I' - 3ar t' c eKpaHa'

2. Bproxauoe, O.H. Teinoruraccoo6tvren [Tercr]: yue6.uoco6ue / O'H' Eproxarion, C'H'

LllesqeHro - M.: ACB,2005. - 450 c.

6),{onomlrreJlbHar nlrreparypa:

1. Userxon, @.o. Tennorr,laccoo6MeH [Texcr]: yle6.noco6ue / O.O'[BerKoB, E'A' fpuropren

- M.: M3I,I,200:;. - 549 c.

2. Kpyruon, f.A. Tenlorexnilxa [Tercr] : yre6.noco6ue lf .A. Kpyrlon, P.I4. Eynraxona, E'C'

Kpyr:rona - CfI6 : Jlaur, 2010. -207 c'

3. Kpyrnon, f.A. lfenlorexsraxa f3ner<rponnblfi pecypc]: yue6Hoe noco6ne / f'A' Kpyrnoe-

cfl6.: lturri, 2010. - 208 c.http://e.lanbook.com/books/element.php?p11-cid:25&pll-id:3900
4. Mapron, E.JI.y.{e6Ho-cnpaBoqHoe noco6ze rro renJlorepeAarle [Tercr]: cnpan.uoco6ne /

E.II. Mapron,I'LB. Trauyr< - M.: TeunorexHl4K' 2008'

5. KpacuouleKoB, E.A. l3alaqHI'IK IIo Tellno[epe4aue fTercr]: / E'A' Kpa$roUeron' A'C'

Cyrorrael - M.: 3rneprrax, 1980. 286 c'

6. Ae.rvxorl, B.B. 3aAaqnun [o flpoqeccaM rerrJloMacco6uena [Terccr] :/ E.B. Anuyxoe, B.-fl .

flarocrc - M.: 3rreproaroMll3Aar' 1986.142 c.

7. 3rccneplrMeuTaJrbHoe vccneAoBaHr4e rrpoqeccoB rennoo6uena fSnexrponnufi pecypc]:

y.re6noe rrorodt" / f.H. Malneeea, IO.I'I Tapraroncxnfi, E.K. CesuqKLIH' - OfEOy BIIO

iMu.n"ro.opcrafi rocyAapcrBeniruft TexHLIqecKIafi ynunepcl4rer Ianl. f.11. Hocoea). - 3lexrpoH'

reKcroBbre AaH. - Marr"to.rpcK : ofBoy BIIO (MfTy), 2011. - Czcrel,r. rpe6onarus : Adobe

Acrobat Reader. - Pexnrr'r Aocryrla: lst';t'':ii1ttt"t:''i:t*p''1t"t'tt't' - 3aru' c rI'ITyn' sKpaHa'

2.4Tontmeo I,I ocuoBbl reopl4lz ropeHut
1 . Tonras,o. Knaccz (ptKarlrrfl 14 ocHoBHbre xapaKTepncTltKl4

2 . Xap arc ep[ crl{ Ka rtp oMbIluIeH Ho ro ro rItIIrB a

3. fopenu,: TorIJIIlBa, ero oco6eHHocrlll'I ocHoBbI pacqera '

4. (DIISU.IeCKIIe 14 XIIM?IIIeCKI,Ie OCHOBII TeOpIM IOpeHrEs TOniII'IBa



5. OcnoeHbre 3aKoHoMepHocrr,r rr oco6ensocrl,I ropeHt4t rasoo6pa:noro, xcl,IAr(oro I4 TBepAoro

TOIIJII{BA

6. Ocuonu MeroAuKI4 pacrlera ropeHl'rt rorrJirlBa

7 . Bulst cnoco6os rerrJlof eHep:a,l4lau'

8. 3ronoruqecK[e acrIeKTbI c]KI'IraI{r4t rorIJII'IBa'

g.Tonraeocxl{rarcrryIe ycrpofi cr r;a) Prx rnaccu$uraqux

1 0. TennorerlepaUllJl npg cXI{IaH1Iu pa3nuqgblx BI'IAoB T6IIJII'IBa'

3ronorraqecKue acIIeKTbI cx14raHplt pa3nfirlHbg B]IAOB TO1JII4Ba'

JlnreparYP a Ltrfl noAroroBKll

?ffifff,J::ffiJio.A., Kpuueuros ro.B. r.r ap. reopux 
" M1'Tnu rerrrroreHeparruu

/nOA p.Aa*Uzeft upoQ. B.H. Jlo6anona, C.H. fyUuna Erarepun6ypr, 2005,378 c'

2. BuHrosrrln A.A. Conperr,rennbre ropenoqHbre ycrpoftcrna(xoncrpyKrll4q pI TexHI4tIecKve

xapaKreprcruru) [Tercr]: ]r;6.uoco6ue/ A.A.BrlnroBKrIH, M.f.JlalsIfuqeB. -M.:- TeunorexHuK,

2008. -552c.: un. IISBN: 5-94275-016-5
3. Kapralrenu.r, A.H., Toununo, cMa3orrHbre Marepuanbr I4 TexHI'IqecKI{e xI'IAKoorn: Yqe6noe

uoco6ue / A.H.KaprarreBr{q, B.C.ToecrbIKa LI AP. - M.: HI'I[ I4HOPA-M; Mrr.: Hos. gHaHHe,2jI5'

- 420 c.:ur.; 60x90 1116. -(Bucmee o6pa.:onauze: Barcanaspuar). (u) ISBN 978-5-16-010298-6, 300

ers. PexIaN,I Aocryfla: http : //www. znanium' com/

6) 4ononul,IreJlbHat nI4TeParYPa:

l.fopenounrre ycrpoftcrBa [poMbrrrrJreHHbrx ne.reft I{ TOnOK KOHCTpyKIILTS u TexHVrIecKI'Ie

*upun ap"aruru) [Tercr]: crpaBor{H}rc /A.A.BnnroBKtIH, M.f.JlaarrfrltleB. -M.:- TennorexHl{K,

2008. -552c.: un.- ISBN: 5-94275-4rc-5
2. IOprr.rncrraft B.II. Tenlorexnura. C6opttI4K 3aAarl 11o ToIInI{By.

V.re6'oe noco6ue/ B. II lOprzucxufi, E.l oupcoza,l4. E.CnaAroe, B. A. 3afirten CII6.: I'Isa-

no llolnrexH. yH-ra, 2007 r.
3. Jlucneuro B. f. Tonruleo. PaquonanrHoe cxllraHl4e, y[paBneHue I{ TexHoJlorl4qecKoe

lrcrrorrb3oBanue [Tercr] : cupanorrullK : s 3 rH. Kn. 1 / B. f. JlracuelrKo, t. M. Il-{eloroe, M' f'
JlaAsrra.Iee ; II9A peA. B. f. JIncrEeHKo. - M. : Tennorexnux,2004. - 604 c': utt'

4.llpourrurn"""- eKorofru: Yqe6roe noco6ue / B.C. Kceuo(poHron, f.fi. llaenrxuH, E.H.

Cranrar<osa. - M.: ZIA @OPYM: HI,III I,In$pa-M, 2013. - 208 c.: nn.; 60x90 1116. - (Bucuree

o6pasonanne). (uepenner) ISBN g78-5-8199-052l-0,Pexnrr,r Aooryna: http://www.znanium.com/- 
5. CrylruurE.A. Klaccu(fraKarlr4s rorrJrraBa. Ouronrr rellJloreue?e\uu. TonMsocxl4raroqlle

ycrpoficrna. - MarnutoropcK: MfTy,2002.

2.5 Ouronrr rpaHc(popMalluu rerJlorbl
1 .BseAeHue. Knaccz$raKallrltr rpanc$ oprr'raropoB TerIJIorbI

2.fIapoxugKocTHble u a6cop6quoHgble ycTaHoBKI{ Ia [poqeccbl B HI'IX

3 .,{poccenupoBaHlle, oxv xenlle peanbHbrx ra3oB.

4. f asoN[lKocruble rerlJlorpaHc$ opruaroprt

5.KpuoreuHble ycrarloBKl4 11 rlpoqeccbl B HHX

6.flonyreulre [poAyKToB pa3AeneHl{t Bo3Ayxa

Jlureparyp a 4ils. noAroroBKI'I

a) OcHonnax nI,IreParYPa:
1. OcHonu te*Hurecuoft tepuogLr*aMkrKLrkrreopkrkrrenJlo- n uaecoo6MeHa: Y'Ie6uoe uoco=

6ue / B.A. Bapunonu.r, IO.A. CuupHon. - M.: HI,I[ I,IHOPA-M, 2014. - 432 c.: 60x90 1116. -

(Bsrcuree o6pa:onaul4e : BaKanaBpuar). ISBN 97 8 -5 - 1 6-0 0 57 7 | -2, 200 ers.



http : I I znanium. com/catalo g. php?item:booksearch&code:
2. Baryy1ruafl rexHr{Ka: Vqe6noe noco6ue / A.H. flonos. - M.: HI4I-{ I'InSpa-M; Mn.: Hos.

3rraure, Z}It:.167 c.: ran.; 60x88 1116. - (Bucuree o6pa^:onarue: Baranaepuar). (o6noNra) ISBN

978-5-16-00603 1.6, 400 srg.
http : I I znanium. com/catalog. php? item:booksearch&code

6) .{onomlareJlbHall nl'ITeparypa:

1. Aranuroe, E.B. Cracteurr pacrpeAeneHr.rs ucKyccrBeHHblx ril3oB Ha rIpoMbIIUIeHHhrx

npeAnpr{srrarx fSnexrposnrnl pecypc] : yre6noe noco6ze / E.E. Aranuron, IO.I4 Tapraroncxrafi,

E.K. Ceser-rrurn, M.A. Jleneumo, [.B.Bo4axra; 3nerrpoH. TeKcroBble AaH: Marnuroropcx: I4:4-no

MarnuroropcK. roc. rex. yH-ra uu. f.I4.HocoBa 2012. - Cucrena. rpe6onanus : Adobe Acrobat

Reader. - Pexuu rocrylra: http://lms.magtu.ru. * 3au. c rl{ryn. sKpaHa.

2. Xono,quJrbHaJr rexHr.rKa ri rexHonorus.. lllot pe4arquefi npo(feccopa Pyuroro A.B./ Y-Ie6-

nuK. I,Is.uarerrbcrBo: I4HOPA-M,2000. - 286 c.( <Bucruee o6pa:onauue).- ISBN: 5-16-000351-7.

3. Ocronxos, C.B. Tennouaccoo6nensoe o6opy4onanfie rlpeArlpnsrufi. [SnerrpouttsuZ pe-

cypc] : KoHcrreKr.nerqufi rro Ar,rcqlrrJrlrHe: yre6Hoe noco6ue/ C.B. Ocxonnos, OfBOy BIIO <Mar-

Hr.rroropcKlrft rocy.uapcmeuHrrfi TexHlaqecKufi ynunepcl{Ter zu. f.LI. Hocona>. - 3nerrpoH. TeK-

croBbre AaH. - M.anrraroropcx : (DfEOy BnO (MfTy), 2010. - Cucreu. rpe6onanux : Adobe

Acrobat Reader. - Pexuu Aocryrla: http://lms.nragtu.ru. - 3arl. c rl,Iryn. sKpaHa.

4. Bopo6rena H.H. XoroAunrHair rexHuKa lr rexHoJlorus. B 2-x \racrsx. q..I,q2 [3nerrpon-
nnft pecypc]: Yue,6uoe noco6ue/ Bopo6rena H.H. - KeuTl,Iilil: Jlaur, 2006 -268 c. ([m cryaeH-

roe Bysa).- ISBN: -89289-447-9. http:lle.lirnbook.cortr/books/element.php?pll_id:4603

5. E.B. Aranuron, C.B. Kagaron. Bos4yxopa3AeJrLITeJIbHbIe ycrarloBrur B MeraJlnypruu. Mar-

Hr,rroropct, foy.BIIO (M|TY> 2006r, -86c.

2. 6 l4cl. o,anu:.R!r v cI4 creMbl renno cna6 xerrl{t
1 .Cracreurr renlocna6xeHlls upe4uplaxtufi
2.BseAeHue. Ha:naqeHl,Ie, crpyKTypa, Knaccu$uraqu.r.

3.Teunosrre Harpy3Kll. MeroAu perynl4poBaHllt ornycKa renJla

4.Bu6op refiJloHocl{rc1eft Il cl{creM rennocra6xeuut
5.Teuroerrer cerl4
6.HasHa.reHpre renJroBrrx cerefi, r4x KoHcrpyKrlur,r, Br4AbI rlpoKtraAoK N cuoco6u npkIcoeAI,IHe-

uux norpe6urenetft r tennosoft cerx.
7 .f ugpantmqecrrfi pexrM TenJIoBbIx cerefi
8.Tennosoft pacqer renJlorpoBo4a. llpovuocrnoft pacqer
g.fz4pannuqecKair ycroft-runocrr. Oco6euHocrll rloroKopaclpeAeneHl.It B KoJIbIIeBbx certx.

fu4pauuuecxuft yAap B reuroeoft ceil4.

10.Oco6enn:ocrr,r gKcnJryararlr{H Te[JroBrx cereft. flosrrrueHue HaAexHocrla cl{creM TerIJIo-

cna6xenla-f,
1 1 .I4croqHLiiKI,I TerrJrocna6xenprq npe4npuxnEfi
l2.llporvtrnuJleHHble KoreJlbHhre - KaK I,IcrotrHI4KIlI relrepaqul{ TgrIJIa, ucnonb3yeMble B c[cre-

Max rerrJrocna6xenras
l3.T3Il [poMbrrrrJreHHbrx npeArrp]rrrufi - xar racrotIHHKI4 reHepallu]I TerIJIa, ucnoJlrcyeMbre B

cr4creMax rennocua6xeHl4t
l4.Ytunwaqr4oHHbre KoreJrbHbre, Te[JroHacocHble ycraHoBKI4 u T3I], ncnonb3]'Iou[e BTo-

pr4rrHbre guepreruqecKl{e pecypcbl rlpe4np usruir
15.CoeN{ecrHar pa6ora T3ll v rLIKoBbrx KoreJTbHbrx.

l6.Irlcnol*oBaulre MareMarr.rqecKoro MoAenupoBanvfl, rraKeroB [pLIKna,qHbIx [porpaMIu, 6au-
KoB AaHHbrx An.l pacqera cl{creM rennocna6xeHl,I.x

IT.lugpavrnaqecxzfi pacqer. Oupe4enenre onrrdMaJrbHoro Ar4aMerpa ryt6 u ilaAenvs. AaBJIe-

nux (nanopa) na coorBercrByroqpx )rqacrKax rerrJroBblx cereft. Hol,rorpaltvnsrft MeroA rI{,4paBnI{-

rrecKofo pacqera



l8.llocrpoeHl,{e Ilbe3oMerpllqecKoro rpa$ura HaIIopoB 4nlxrpy6uoi soA'sHoft renJloeofr cern

I 9.Tennosoii pac'rer rerl,ilo[poBoAa

20.llocrpoeuue rpa$uKoB IleurpanbHolo peryJIIIpoBaHI4{ oTilycKa reIIJIa

Jlureparyp a \rs. rIoAroroBKI'I

a) ocuonuaa JII4TeParYPali

1. Cororoe E..fl. Teunocpuraqur r4 rerrJroBble ceru[Tercr]: yre6. noco6ue/ E.-fl. Corcolon'-

8-e us4., r,rcnp. - M.- IrlgAarelscrufi Aou M3I4, 2006.- 472 c. : lrrr. - (Yue6. Ans By3oB. Cneu. nz-

reparypa). - ISB}',I 5 -7 046-07 03 -9.

2. Ocron1os C.B. Pacqer crrcreMbr rerrJrocua6NeHraq [poMbIIlneHHo-xPIJIoro perlroHa

[3nerrponuuft pecypc]: yue6. noco6ue/ MfTy Marnr.Iroropcr,2Ol0. - 83c. - PeNuu Aocrylla:

http: I I old.magtu.r ul marc web2lDefault. asp

3. Oronneuue rr rerrJroBr,re cerr.r Yqe6nur / I,O.M. BapSo:roueen, O.-f. Koropuu' - M.: HIzII{

I4HOPA-M,2013. - 480 c.: 6Crx90 Il16. - (Cpeguee npo$eccuoHarlbHoe o6pasonaurae). (uepenner)

ISBN 978-5- 1 6-0 05405 -6, 500 er<s.

Pexrau Aocryna: http ://vwwv .znanium.com/

6) 4onornzrerbHa-s nlrreparypa:
1 Koponen A..T. OpraHtritarJtrfl. npoeKTlrpoBaHvs. o6remoe renlocsa6xeHl,Is : Kypc ler<Uufi

KysfTYlrlsAarenbc'rBo,2010.-160c. -ISBN 978-5-8907 0-658-PeNuu Aocryrla:

lLt1.::li*:"i;ii:bi.]q.?:i..i::{}t:}.,+il*i.;rllo.l1:tt;':r*."y:it';'iisl1 t.t1"""'4:7i1ii4

2.Ca(fonon A.II. C6opHr4K 3aAaq no renno$r{Kaulru u rerIJIoBbIM certM. M.: 3neproaroMl'I3-

lar, 1985r..
3. Eyxaprr.rH 8.H., Osc.f,H.uuxon B.M., Opnon K.C. I,lnxeHepHble cenI, o6opyAoBaHue z!:a:nuh

ri coopyxenzft. M.: Brrcrua.s rII(oJIa, 2001r.
4. CHr.rlI. [6,putr flpoeKTr.rpoBanvrfl.. Oronleupre, BeHTLIJIIIIHff I4 KoHAtrIIrIoHIzpoBaHIre Bo3Ay-

xa. M.: foccrpofi Poccura, fyll q|In,1999r.
5. C[ 41-10] -95. llpoerrllpoBaHne rerrrroBbrx rryHKroB. M.: MruIcrpoft Poccuu, fYII qil|I,

1997r
6. Cnnll 2.04.07-86 Tenrrostte cerra. M.: Muucrpofi PoccrEIa, fll U|In, 1994r.

2. 7 Korenrrmle ycraHoBtKlr I4 rlaporeHeparopbl
1 . O6rqlie xiapaKTeplrcrl4iKpl KoreJlbHbrx ycraHoBoK

2. Tenrono il 6anauc KoleJIbHbIX ycraHoBoK

3. HalexHocrb pa6oru KoreJlbHbrx ycraHoBoK

4. KoncrpyKrII,II4 KorJIoB I{ BcrloMof areJlbHof o o6opyAoB aH[t
5. 3xcnnyatarJr4fl I{ I,IcrLITaHI{t KoreJlbHbx ycraHoBoK

Jlureparyp iL [ns, rIoAroloBKLI

a) ocnonna;t nllTeparyput:
1. CnAerulloecrrafi JI.ll. Koremnbre ycraHoBKr{ rrpoMbIIIrJIeHHbrx npeAnpl{trnftfTerccr]:

yve6uux / n.H. CLrAemxoecKl{fi, B.H. IOpeuee. -M.: I'IA 8ACTET,2009.527 c.

2. flerrxruu f.H. TennoreHepr4pyroqre ycraHoBKr4[Tercr]: yre6nurd f.H. .{enaruu, B.Ir1.

JIe6eAes, E.A. Jle6eaee. -M.: ZA BACTET,2010. 623 c.

3. Coxolon,B.A. Ilapclnrre n eo,4orpefiHbre KorJrbr rualofi a cpe4uefi MoIrIHocrI,I [Terccr] :

yue6uoe noco6ue / E. A. CoKoroe. - 3-e us4., crep. - M. : LIII AxaAeruag,20II. - I27c.: lIrI., cxe-
nu. - (Bncrnee npo(f. o6pa:oeaune: 3ueprernra). - ISBN 978-5-7695-8032-1.

4.fnefisep, 14. IlI. Kourr gHeprorexHonoruqecKr,rx rr rerrloBbrx sneKrpocranqufi fTercr] /
LL il. fnefisep. - M. : 3neprocepnuc,2}l}. - 245c.: nn., rpa(b., cxeMbl, m6n4.



6) AonolnulerbHa-s m4reparypa:

1. Moposon A.lI., Tpy6raquna f.H. Tenlorenepr4plroulue ycraHoBKI'I. KOrelrnrte ycraHoB-

Kr r.r napofeHeparopbr: yue6n. noco6ne. Maruuroropcrc: M|TY,2010. -275 C.

2. 3nor<a:osa H.f. Teur,osofi pacqer KoreJrbHbx ycraHoBoK. gacrr 1:Vqe6Hoe noco6ue uo

Kypc. npoeKrlrpoBaHrlro. MaruurofopcK:foy BtIo MfTy,2006. 90 c.

3. 3norcagona H.f., Moposon A.II. Tennonoft pacuer KoreJlbHbrx ycraHoBoK. gacrr 2:Y'ae6-

noe nocoOrae rro Kypc. rpoeKrr{poBaHr{ro. Maruuroropcr: foY BIIO M|TY,2006. 83 c.

4. llaponrre r.r BoAofpefisrre KorJrbr. 3rcnnyaraqut I{ peMoHr. M.: I'IsAaremcreo HIIO OBT,

2009.301 c.

2.8 Tennouaccoo6neHHoe o6opyAonanne npe4nplrruaft

1 . Klaccra$uKallus ren:roo6n'reHHoro o6opyAonaHux

2. PerynepaTr{BHbre ren;roo6lreHHr4Kr{ HeIIpepbIBHOrO Aefi CrSHs.

3 . PerynepaTr.rBHbre ren:roo6ueHHr{K1r 11epUOAnqeCKof o 4eftcrnus

4. Pereueparl'IBHble reuloo6rraeHHl4Kll

5. KonrarrFrbre TenJrouaccoo6ueHHbre ycTaHoBKpI npegupuxrnfi

6.u+-d,' Ar{arpaMMa BJri}xHofo ra:a. flocrpoeHlle npoqeccoB TenJloMaccoo6uena HaEIda-

rpaMMe

7. flea:ParoPu
8. fa:oNrnatKocrHbre r..r xr4AKocrHo-xr{AKocrHble cMeclzreJlbHble (roHraxrHne) renloo6ueu-

HI4KI'I

9. Teprr,l.rueoKr4e [por{3BoAcrBeHHble rerlJloMacco6rrleunble rlpoqeccbl I4 ycraHoBKI'{

1 0. Brmapn bre, o[pecHrrTeJrbHbre r4 Kpr4CTaJInI{3 aUI4O HHLIe ycTaHoBKI4.

I 1 . lleperolrHble u perruQ zKaIIrIoHHbIe ycraHoBKI'I

12. CyruunnHble jcrsHoBKX

i3 A6cop6qlloHHble u 44cop6quoHHble annaparbl

1 4. Tenloo{5naennurll-yrunlz3aropbl
1 5. Bu6op oraHAaprHolo o6opy.uoBaHl'I.t{

Jlureparyp 2L 4.Irfl rloAf oloBKI'I

a) ouronna{ nI4TeParYPil:

1 Ocxolr<os C.B. Tenlouaccoo6uennoe o6opy4onaune flpeAnpusruit: KoHcrIeKT nexquft no

Ar{cqrrnr{He: <T'enrouaccoo,6MeHHoe o6opyaoBaHl4e npe4npuaruft> [3nerrponrmrft pecypc]

Orerrpon. AaH. -. MarHzroropcr: @fEOy BIIO (MfTy uu. f.I'I. Hocoea>, 2010. - I onexrpon.

orrr. l"r* (CD-t) Horr,rep roc. perl4crpalluLt 0321000329 or 2.03.2010. - M.: @fYlI HTII <LIu-

(fopuperucrp> - Cucreu. rpe,6onauus: IBM PC, c ruo6ul,t npoqeccopou 6olee lGHz; 512 M6 O3V;

MS Windows XP', Vista; CD-ROM 16x, urlur. - 3arn. c srI4KerKI,I 1.IIcy.a

2. Tenlouiaccoo6nreH: 
'V.re6noe noco6ne I A.A. Ky.ur,lnon. - M.: LIHOPA-M, 2012.'375 c.:

60x90 Il16. - (Br,rcnree o6pa:onanue). (nepeuner) ISBN 978-5-16-004729-4,500 ers.

PeNuIrt Aocryrla: http ://'www. znanium.com/

6) lononHrtreJlbHa;I nl4reparypa:

1. HasN,reeg IO.f. Tenloo6ueHHbre anraparbl T3C: Yqe6soe noco6ue lns BY3oe' M.: I'I:aa-

reJrbcrBo M3I,I, 2002.
2. O6uluitKypc rpoqeocoB r,r anraparoB xl4Ml4rlecrofi rexsoloruu lIIog pe4. B'f. Afisulrefi-

ua. M; Xuuul,2000.
3. llpourrurJreHHa{ TerrnoeHepferr.rKa I,I reIIJIorexHIdKa: CupanounHx. / lloa o6u. pea B.M.

3opuna, A.B.Knr,IueHKo. - M.: I,lsAareJlbcrBo M311, 2004.

4. Cro6no A.I4., Mo:rorauon IO.K., Bna4unrupon A.I4., ll{elxyuoe B.A. llpoueccbl Ir annapa-

ru ueQrera3orlepepa6orKlr u neQrexurvtuu' -M.: He4pa' 2000.



5. C.B. Ocronxoe, tI.f. 3roxagoea. PereHeparrasHrrfi AoI\reunrrft Bo3AyxoHarpeBa-

renr[Tercr]: yre6uoe noco6rae. -MarnurofopcK: foy BIIO (MfTyD,2009' -91 c'

2 .9 Harrterare JIIa I{ TerlroBble AB v rare JII'I

1 . Knaccn(f rrKarlr4r HafHeTaTeJrefi u ren.nonHx 4Ulrarenefi
2. Harneralenu
3. llaponrre rYP6uun
4. fagoeue:ryp6rzuu
5. Aeurarenl4 BHyrpeHHero cropaHIat

Jlrareparyp a Enfl roAroroBKl4

a) Ouronnal{ JIIrreParYPa:

1. Eucrpuqxuft f.<D. 5,*.p.o."nonoe o6opyAoBaHL.Ie npoMblruneHHbx rlpeAnpl{srraftfTercr]:

yue6. nocoOr.re I t-.O. Bucrpuqrrafi. -M.: I,IU Arcaaewug,2009.210 c. (c rpra(fona yMO). - ISBN 5-

769s-r169-9.
2. Moposoe A.n. Teurosrre ABl{farenll I4 HarHerareJlv' llaponue ryp6unsl[Terct]: yre6. no-

co6uelA.lL Mopogoe. -Marunroropcx: MfTy, 2011.180 c'

3. llapavrouon A.M. C)rzcreurr Bo3AyxocHa6xeuus. rpeArlpr.trrufi [S.rrerrponnufi pecypc]:

yue6uoe noco6ze / A.M. flapauouon, A.lI. Crapuroe. - ClI6.: IrlsAarenbcrno <JIai$>>,2011. - Cuc-

t.*. rpe6onaHlu : Adobe Acrobat Reader. 160c.: nil. Pexuu Aocryrla:

http7le.linbook.c,rm/viedbooU1801/. - 3arnaeue c sKpaua. - ISBN 978-5-8114-1149-8.

6) flonomrtrerbHaq JII4reParYPa :

1. Typ6unrroe o6opy4c,sa""" Anq raanofi oHeprerpIKI,I. Orpaclenofi xaralor / IIHI'II4T3Txx-

uanr. Cocr. A.A. Bna4Nrtupcxuil M.: 3nepras',20I0.52 c'

2. Tpyxlrufir A.[. C:raquoHapubre rapoBsre ryp6ranu. M.: 3neproaroMl43Aar, 2010.640 c.

rsBN 5-283-0006;9-9.
3. Moposon A.lI., faluyluu IO.f., Eyruax A.A. TennoBble ABI,IrareJII4. .{nyxQa:uue napo-

crpyfinue arnaparbl: yue6uoe noco6ue. Maruuroropcr: MfTY ,2002.268 c.

4. Mopo:on A. lI., Ee:pyron A.A., Cel,renosa T.lI. TennoBble ABLIrureIrr4. fu4pogranaurave-

cKrre KaBr.rrarlr4oHHbre HarpeBurrenra: y.re6noe uoco6ne. Marnraroropcx: MfTV,2003.253 c.

2. 1 0 Texno,Jlon{qecKue gHeproHocI'ITeJII'I npe4upuxrufi

1. Cucrelru nporr3BoAc'rBa r.r pacnpeAeJreHl{t 3HeproHocrrreJlefi ua lporrlbIIIrJIeHHbIX rlpeAnpl{-

2. CuqetvrcI Bo3Ayxo cHiI6xeHI4 fl
3. Cacreuu rexrluqecKoro BoAocna6xenus
4. Cucreurr ragocna6xeHu-fl
5. Cncreuu o6ecne.reHtzr npeAnpuxrufi.IrcKyccrBeHHbrMI,I roprcquMl4 ra3aMlr

6. Cucreuu xonoAocH a6xerllzn
7. Cycreurr o6 ecneqeHlaq rpeAr puxtuit npoAyKTaMI{ pa3AeneHl{t Bo3A}xa

Jlureparyp a [IrA rloAf o'roBKr{

a) ocHoBHa[ nl,ITeparypia:

1. Xyp6a M.f. BoaocHa6Nenue' ACB,2010,480c.
2..Kyguua,B, A.A. 3neproc6epexeHr.re B TerrnosueprerllKe LI TerIJIorexHoJIorI4{x [3nex-

rponnnfi pecypcl:yre6. noco6ue/ A.A. Kyluuon.- MaruunocrpoeHl4e, 201I.-374c.- ISBN 978-5-

94275-558-4. ltiii:'"t,t:,I*ril-u*r.rl;.ii:*1,'hi:f;l"lir:li;n;*'r:t.piti:1'11] ;:ir;i"""13s!i."',:i1*iti"""]{}14



3. Ocuonrr rr{ApaBn}rKri r,r rerrJrorexHl{Kl4 3alrraleen 3.X., Ilocoxun B.H., 9e$anon B.M',

f3negpoHnufi pecypc]"Jlalu" Irls4aremcrno: 20I4r, -352 c., ISBN 978-5-8114-1531-1:

htli: :",'*. I**h**L "*q:*l/h**ks,' *1 *n l':nr"php'lptr t -;{t i 1} 1'1'5

6),uonornurerbHas rlllreparypa:

1. llpoerrzpoBaHr{e cuoreM BeHTr,usIInu rI oroIIJIeHLIt Illyrvrranon P.H., Tolcrot?Y:^W:,
Boxpruunona A.Ei. [3ner<rponnufi pecypc] "Jlast"I,I3AarerlbcrBo: 2014f ol: -336 e.,ISBN 978-5-

81 14- 1700- 1 : iittgr;i'i';:, ianhs:*h,*1.:n:i i:**l<si*l*n:*r: l.;:li:p'r'1:l i ir'i.*S1{: I -i

2. Kyannon, A.A. 3neproc6epexeHrre B TerJrooHeprerlrKe lr renJlorexHoJlofl4tx [3nerrpou-
n51Z pecyic]:yve6. rrocolue,l,A,.A. KyluHoe.- MailuHocrpoeHue,20II.-374c.- ISBN 978-5-

94275-558-4,,|l{tyt::ii.:'\*siLlu:!;.'t:':lyli,*l,:,.,,,v;,:,'lc1',:n:*rrt.tl?r1.r,ip

3. Xyp6a lyl.f.Boaocua6xenze. llpoercrupoBaHl4e cI'IcreM il coopyxenerft M.AC8,2004, -

494c.
4. MysaneBicKair f.IrI. ZtnNeHepHbre cern ropoAoB I4 HaceJIeHHbrx nyHKToB Y'Ie6Hoe noco-

6rae, M.ACB,200 6,- 1 48c.
5.JI.I4.ApxrrroB, B.A.fop6enro, A.JI.E$uuon. llpoqeccrr u anrrapurbr cl4creM rexHl'IqecKo-

ro eo4ocHa6xeHrrfl rrpoMbrrrr.rteHubrx rrpeArrpl4{Tl,Ifi. - Yqe6iroe uoco6ue no Kypcy 3neproacnoll-

3oBaHr{e B oHepr€THKo I4 TeXH,oJIofI4I{. - M.: I4gl-no M3I'1. 1999

6.CasaHos 8.B., Curac; B.IrI. Teuloeueprerr,rqecKr{e crlcreMbl TIpoMIIITIJIeHHbIX rlpeAnpl{-

sruir.: vqe6uoe n o co 6ue Anr By3 oB. - M. 3neproaroMr{3Aar . | 9 9 0 . -3 0 4c.

7. TenrosH:eprerzKa MorannyprrrqecKrrx 3aBoAoB \ nol peAaKIII{eft lO.}'I.PoseHrapra, M.:

Merannyprus, 1 985.-3 03c.
8. A.A.I,Ion:un. fagocua6xeuue, M. : Crpofi v3rut, 1989, 440c.

9. A.H. AJra6oscrafi, .8.8. Anqee, C.A. PorrnaHoecrufi. fasocrra6xeHlle rI oqzcrKa npo-

MblrrrJreHHbx fa3oB. KIaen, Bucrua-s mrona, 1 985

1 0. f .IrI.HlrKonaA3e. BoAocHa6NeHLIe, M. : Crpoft us.4ar, I 9 8 9

1 1 . Menenrres JI.A. Cprcreunsre uccJIeAoB alr4fl. B 3HeprerlrKe .l 2-e uzl.- M.: Hayra, 1 983 .-

263c

12. IlporaceeI4q A.M. Sueproc6epexeHr.,re B cllcreMax rerlJlora3ocHa6xeul,It, BOHTI'IJIflUITTI I4

KoHAr{rIrroHI4poBi}HI4fl Bo3Ayxil. " HoBoe 3HaH[e " I'IgAaremcreo :

97 8-985 -41'5 -49 1 - 8 ISBI\ :20 1 2f ol : I -e usA. LIsAaI1^][,e:28 6 ctp.
http : I I e.larb ook. com/books/element.php?pl 1 i d:29 3 8

13. Opranlrca\r4s. rrpor'r3BoAcrBa Ha rpoMblmneHHbrx npeArpnsrlarx: Y'Ie6evrr I I4.H.I4sa-

HoB. - M.: H?II{ I,Intppa-M, '2013. - 352 c.:60x90 1116. - (Buclree o6pasonaure: BaKaraspuar)'

ISBN 97 8 -5 -l 6 -C)03 1 1 8 -7, 5 00 eKs. http ://www .znaniumcoml

2. 1 | HerpaALIqrIoHHbIe r.r eo g o 6HoBJIreMbre rrcroqHl'IKI'I 3HeprI{I'I

1. Herpa4uqzoHHbre )r. nogo6nosrf,eMbre r{croqHI4KI,I gHepI'IdIl. ZcnomsoeaHlle SHepfl4rr

Conuqa.
2.TunrtKoJrneKTopoB; lrrpzHrlr{rrbr r4x Leftctsufl,I,r MeroAbI pacr{eroB. Cenerrznnble rIoKpbITI{fl.

3. Ar<xylryil.rpoBaHr4e rerrra. Tunrr aKKyMynrropoB LI MeroAbI nx pacrrera. Comreqnrte gJIeK-

TpocraHIII4I4.

4. Colneqnibre oneKTpooranrlnn.CoJrHeqHbre $orosnexrplrqecKI4e npeo6pa-:oBareJlll.

5. BerposHepferr4qecKr4e ycranoBrra. Pacqer r,rAezlnbHoro Ir peanbuoro BerptKa. Tulu Berpo-
gHeprerr4uecKl,Ix ycraHoBoK. 13erpo:nerrpocraHql4l4.

6. f eoreprvr urbnal gHep f I4t. I,lcnorssosaHlle gHeprulr oKeaHa.

Jlureparyp a [ns, rroAro'roBKl{



a) Ocronuar nl{reparypa:
1. Posa A., Aa. Bogo6nc,erseMbre ucrorrHl4Klr sHeprul4: tfnauro-rexHl'IqecKple ocHoBbI. - Aon-

ronpyrunft,VlsgarenacrHft Aotvt M3I4, 2010. - 523 c.

2. Kapt&Brqrgs C.B., HerunopeHKo E.f. HerpaAI4IILIoHHbIe u eoso6HoBJlseMble I'Icro{HI4KI4

eHepruu: Vqe6nor: uoco6ue. - Marnr'rroropcK, MfTy, 2008' - 124 c'

TPIKE

llr:.p:

3. Ceruenos B. A. Lluxeuepnrrfi gKcleplrMeHT B npoMbnlnesHofi TenJIorexHI4Ke, TenJIoSHepre-

u rerrJrorexHonorr4s. 2-e r43A. ClI6.: IrlsAaremcrno <Jlanr>. 2013 r. 384 c.

li*. ] i: *h+erii "*r u*i L,;*L s,.'* l d!r:1*i lt .F'h1 s' ! r:1 i *i * """:i l {l?

4. Eacxaron A.II. Tenlorexnura [Texcr]: Yue6nux / A.n. Bacxaxos. M.: I'I[ Bacrer, 2010.

325 c.

5. 3xoeres C.B. KonrnJreKcHoe r.rcrroJrb3oBaHlIe BoAHbIX pecypcoB. Bucuras IIrKoJra.,2008.

6. Jloqor K).A., Kysrrranu B.B. Boso6noBr-seMble I,IcrorIHI,IKI,I3HeprLtI4. M. TexnonpaHT, 2005-

234 c.

7. Belrxus B.IrI. HerpaArrrlr4oHHbre 14 eoso6HoBn.[eMble ucrotIHI4KI,I 3Heprul4. - Exarepuubypr:

YfTY,2000. 18 o.

8.Illerneuu C.E. Mr,rnrzr- r4 MHKpo rlrApo3neKrpocraHllnu. Erarepnn6ypr: yfTy,2000. 90 c.

9. Benmun B.IzI. Mxrcpo- rr Mr{Hrz aroMHble peaKropbl B MI4pe rl s Poccul,r: Y're6Hoe uoco6ne.

Erarepran6ypr: V|TV,200l. 108 c.

10. TexnoJrofgr eHeproc6epexeHr,rr: Yqe6sux / IO.A. Cu6uxuu, M.IO. Cu6vxus. - 2-e uzp,.,

nepepa6.IIAon.-M.:@opyu,2010.-352c.|;i'"tp::|l:'ii::s.li'1':,j,L:{}t:];i}}i:

6),{onolnztreJlbHat nureparypa
1. MogenNpoBanr4e crcreM r{ rrpoqeccos: Yqe6Hoe noco6rze / H.f. Hurcypon. - M.: I4Il Ptr4-

oP:HI4I{I,Iu$pa,-M,20I3.-.]98c.*l.ip:ii;lr,iiurit*;t"*i:*;i'1r:':|.,r't:'il.i,1"1l1'ril
2. 3ueprerrrKa B coBpeMeHHoM Mr.rpe: Hayunoe tr31aHrre / B.E. @opron, O.C. llonelr - [on-

ronpy4nrrft : I'Ig.{arenrcr<nfi ,Il,olr <<Znrennerr>>, 20|1 . - 1 68 c.

3. Coffre.rHar oHeprerarca: yue6. noco6ne Ant By3oB I B.W. Bvccapilonon, f.B. [eprorzna,
B.A. KysnerloBa. H.K. Ma-uulJr{H; noA pea. B.I4. BzccapuonoBa. - M.: I,lgAarelrcrzfi lou M3I'I,

2008. -276 c.

4. Herpa4rarlr4oHnas gHepferlrKa ll TennoBble Ir aroMHble gneKTpuqecKlre craHlluu I flol
o6u. pel. B.A. lfpuropbeBa, B.M. 3opusa. - 2-e r{3A., nepepa6. - M.: 3ueproaroMl43Aar, 1989. -
608 c.: r4lrIr. - (TennosHeprerlrKa z rerIJIorexHI4Ka; Ku. 3)'

5. Teafi.{er:r ,{x., Vsfip A. Boso6HoBnreMbre rrcror{HLTKLI 3Heprr4t4: llep. c aHfJI. - M.: 3nep-

roaroMl43Aar, 1990. -392 c.: LIJI.

6. Illerneun C.E. genoBer. 3neprur. llpupo4a. - ErarepIaH6ypr: V|TV, 1998. 58 c.

7. Konryn ld.M. Comte*IHrte sJIeMeHrbI. - M.: Hayra,1987. -248 c.

8. Xap.renro H.B. LlygunugyaJrbHbre coJrHeqHble ycraHoBKI4. - M.: 3ueproaroruprsAar, 1991.

-297 c.

9. PsHAerr [.E. 3nep]r]r.f, oKpyxarorqeft cpeAbl I4 crpollrenbnoe rIpoeKTI,IpoBaHI{e. - M.:
Crpoftusgat, 1983. - 350 c.

10. AsrcruH IO.A., llapuficrnfi IO.M. I4gereqenze u r4crloJlb3oBaHze renJla 3eulu: Y-re6-

noe noco6ue. - J[.: JIfl'I, 1977. - ll4 c.

11. feorepl\diurbHoe renrnoura6)KeHr.re / A.f. fa4xzee, FO.I4. CynraHon, lI.H. Pilrep u 4p.

M. : 3neproaroMra3Aar,1984. 120 c.

12. Oponon H.M. Tevneparypa 3elvrnr.r. M.: He4pa,197I.120 c.

13. Manprartxufi E.@. T'epna-nrHue BoAbr cKnaAqarbrx ra nnar(fopMeHHbD( o6lacrefi CCCP.

M.: Hayra, I971.,242 c.

14. flxasxuu ]O.B., Illynanon. IO.B. Ocuoeu Susnxn neAP. JI.: JI|I'I, 1976.86 c.

15. Eo6poe, A. B. Berpo4u:eJrbHbre KoMnJreKcbr B AeIIeHTpanrI3oBaHHoM elexrpocna6x{eHl4u

f3nexrpouuufi precypc] : lrouorpa$ut lA. B. Bo6pon, B. A. Tpeltacon. - Kpamroapcr: Cu6. Qe-

Aep. yH-r, 20 12. - 21 6 c. http : I I znanium. com/bo okread2.php?book:4 9289 8 .



2.12 T entrcIlble gneKTpI4 tIecKI,Ie craHIII4I''I

1 . Kov6unupoBaHHoe npOI43BOAcTBo Te[JIoTbI I4 gneKTposHepII4I4.

2. PereneparlrBHblfi noAorpeB rlplTareJlbHofi BoAbI

3. Ornycr< r,srrorbl sa T3C
4. Ten:roerre cxeMbl T3C.
5. Tpe6onarr4s K rpoeKrl4pyeMofi T3C.
6. BoAoclra6xenae I'I ToltlJrl'IBoura6xexue T3C
7. OxpavaoKpyxarcqefri cpe4u rIpI'I sKcrlnyaraIJutr T3C.
8. Irlcnolb3oBaHl,Ie fTY ra [apora3oBbrx ycraHoBor< Ha TOC

Jlureparyp a rns. noAf ol'oBKI4

a) OcHonHafl nl{reParypa:

1. Creprraan, JI. C. Tennorrre r{ aroMHbre gneKTp[qecKl,Ie craHIII4ra: yre6nur. - 4-e u34., IIe-

pepa6. Ir Aor. - Vt. : I4LM3I4i,2008. - 463c. : nn., rvarp., cxeMbl, rpa(f ', ra6'n'

2. Tenroerre grreKTpltqecKue craHIII4rr. Cxelrsr uI o6opy4oBaHlle: Yqe6noe uoco6rle / A.A.

KyAranon. - M.: FII4I-{ I4H@Pr\-M,2014. - 325 c.: n:r.; 60x90 ll16. - (BHcrnee o6pasonauue: Eara-

nanpuar). (uepeuner) ISBN 97 8-5 -|6-0047 3| -7

h1ls:il't,*inti*tt::t"'E:tit'tr"stlt:'dt",t..1ttg.plltrt'!zL*t31"""(:ri:l{!;:rT'?Lt'it:

3. Ilpanuna ycrpoficrna Ia 6esouacHoft gKcrlnyarallrlu [apoBbIX I4 BoAorpefiurrx KoJIoB' -

- CfI6.: IrlsnaterlcrBo (Aeagl)), 2000. -224 c.

6),{onomrtreJrbHas nl4lleparypa:
1. TeuloBblre u aroMHbre DneKTpr,rqecKl4e craHlluu: CnpasolIHLIK / lloa o6rq. Pea. B.A. fpu-

fopbeBa, B.M. 3opraua. -2 - e I{3A., nepepa6. - M.: 3HeproaroMl{3Aar, 1989' - 608 c.

2. Prrxrurr B.-fl. Ten.noerre 3neKTpr.rqecKlre craHllttpr: Yqe6HlrK Ant eyeon/ lloa pea.

B.-f,.fupnr$elsArl.-3-e I43A., nepepa6. u Aon.-M.: SueproaroMll3Aar,- 1987.328 c.

3. llporyruuuregHbre renJroBrre sneKTpocraHIlrzr: V-re6H[K An-fl nyson/ EaNenoe M.I'I., Eo-

,opo4.n"fi A.C., CasaHon 8,.8., IOpenee B.H.; llo4 pe4. E.-fl.Coronosa.- 2-e 2s4., nepepa6.-

M. :3neprra s,, 191 9.-296 c.

4. En"rup,oB A.lI. TerrlosHepferr{r{ecKrle ycraHoBKla ?neKTpocranqnfi: V're6HrK Ant By-

3oB. - 2-euzr,., nepepa6. I{.4orr. - M.: 3nepronsgar,1982.-264 c.

5. Pzxrep JI.A., Elusiapon [.1I., JIaerrrEH B.M. BcnoMorareJlbHoe o6opyloBaHlle rerlno-

Bbrx gne1Tpocrarrqufi: Y.{e6Hoe noco6ue Ant By3oB.- M.: 3neproaroMlr3.4ar, 1987 . - 216 c.

6. Conoeree IO.II. Bc;nonorareJrbHoe o6opy4onarue [aporyp6unnrx sneKrpocraHWrft. -

M.:3ueproaroM.rr3Aar, 1981.3. - 200 c.

7. Il{eneru.rrbHr4KoB M.|A., Xlonyurun B.I,1. C6opHuK 3aAarl ro Kypcy TOC: Vqe6. uoco6ae

Ans By3oB. - M.: 3neproaroMvI3Aar, 1981.3. - 176 c.

8. KeriAsrcr; lI.H. Tenloeneprerr4qecKue ycraHoBKI4 slerrpocranqHft: Vqe6n. noco6ue. --

JI. : I,Is,4-so JleHuHrpag . yu-"ra,197 5. -2 8 0 c.

9. Typuurr H.fl, IrlHxrenepHoe o6opy,UoBaute reIrJIoBbIX sneKTpocraH\uit u MoHTaxHbIe

pa6orsr: Y.{e6HIar AJII By3oB. - M.: Btrcruas IIrKoJIa, 1979. - 416 c'

lO.Konuron A.C. BoAo,noAroroBKa B eHeprerl4re, 2003, 320 c.

11.llpanu::ra rexHr,rqecrofi srculryararlrr4 s.[eKTpI{qecKI,IX craH\uit u cerefiPoccuficxofi
Oe4epaquu /M-so rorrrrplBa r.r 3Heprerl,Iru PO, PAO (EC Poccun>: P[34.20501 - 95. -- 15-e

r.r3A., rrepepa6. n Aor.- M.: CIIO OPfP3C, 1996. -- 288 c.

12.fIepuoT(I{rIecKLIe vrc)\alus:. )KypHan <llpourrmleHHa;{ sueprerlrKa).
13. Anrosgs B.H. Terulonrre oneKrpntrecKr{e craHlluu. r{acrr 1: roncnerr nerqnfi [3nex-

rpounrrft pecypc]: yue6uoe uoco6ze / Bs.{ecras Hrro:raeeuq AnroHos : B|EOY BfIO <Martitl-
roropcrufi focyaapcrnennsfi rexHrrrrecxuft yuunepcllrer nvr. f.Irl.HocoBa) - MarnzroropcK :

O|BOY BIIO (lvIfTY >>, 2012.
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r 11. Basofri;re TepMoAutra{ratrecrne rlapa:rlerpu
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1) 9nranrtttEa

2) Snryonua
3) gnePrrax

4) 5rcePnrx

3.. Mepa paSorocnoeo6rlocru rerrnorbr:

1) 3nra:irnzs
2)' 3rrlponur
3) gneprua

4) Srceprux

,41 O6terra o.urrofo Krlxol$loJrt I'rAeaJiluoro rasa

1) 3ir4
2) 2;.4
3) 22,4
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6. Tepruo4uHaMllrlecKl,Ifi upoqecc ero :

I) Pa:urre cocro{Hl{rt repMoAlaHaMu'Iecxoft crlcreMbr

2) ConollynHocrb H3l{eHrrorquxcs cooroqHufi paccMarpl{eael\aoft cplcreMbl

3) Pa:nocrb roreHul4anoB TepMoAl4HaMl4qecxofr cucreurr
4) Bosep'arrleur{e rept\{oAr.ruaMutrecKofi cucrervlrr B I{cxoAnoe cocrosHlre

7. PaeHoBecHbIMI{ Ha3blr}alor Ilpoqeccbl, npeAcraBntloq}Ie co6ofi :

1) Irlsrr.reueHl{fl B paI}HbIx Becax.racreft cucreMbl
2) Oau.naroBble npoqeccbl B riacrflx cLIcreMbI paBHoft Maccbl

3 ) HenpepbrBHyro nocneAoBareJrbHocrb paBHoBecHbIx cocroiHnfi cucrerr,ru

4) lloc:re4oBareJlbHocrb paBHoBecHbIx cocrosHufi crIcreMbl

8. r{ro raKoe rl.rApora3o,4unauura?
1) HayKa o.{BrIXeHLII4 xl,IAKocreft IE raton;
2) nayxa o paBHoBecuz xuAxocrefi;
3) HayKa o B3al4Mo4eitclr.nu ra3oBbIX noroKoB;

4) HayKa o fraBHoBecl{r4 H ABI{xeHr4r,r xr4AKocreft r{ B3al4MoAeftcrsue c reJIaMI4, naxo.risqptN{ucs ,

B HI4X.

9 . Ha KaKI4 >[ rI o cryn arax 6 azupy e'r c t rllrp o ra3 oALrn a:rlrara?

l) cnroruHocra;
2) o4HopoAHocrlr 14 cflnolfiHocrll;
3) nepa:pnBHocrl{;
4) cnrounocra H Hepa3pbIBHocrLI.

10. CxrarraaeMocrb - sro cnoftcrBo )KI4nKocrIr:

1) vrsuenxrr cBolo Soppty IroA AeficrelreM AaBJIeHTII;

2) lrguensrr cnofi o6selt noA AeficrnpleM AaBneHI4tr;

3) conpou,rBJrrrbc.fl eosAeficreulo AaBJIeHHfl, He I43MeHtt cBolo Sopty;
4) lrorr,renxrr cnoft o6relt 6es eosAeficrBlrt AaBJIeHLIx.

I 1. CxprrvraeMocrb xHAKocrH xapaKTeplr3yercr:
1) rcos$$uurreHroM feHpra;
2) xoeSSurIHeHToM reMreparypnoro c)KarLIs;

3) rosQ$aurreHroM noAlxarllt;
4) roeQSvqr{euToM o6rertroro cxarr.rr.

12. Koe{Surlr{eHr o6renHoro c}Karvrfl orrpeAeJrrercr rio $opuyne:
^ lV

I1^ - - '
1)' ' dt/ dP

. ,IdVl)' = -r2\" v dP

n rdv
l)- =3)" dV dP

^ tdP
lJ^ - -4)'' dV dV

13. Bssxocrfb x{r4AKocrr4 - aro:
1) cnoco6nocrb corrporrr4Brurrbcfl. cKo,rrbxeHzro krrrv c1Br4ry cJIoeB xuAr(ocrl{;
2) cnoco6aocrb rrpeononeBarb BHyrpeHHee rpeHr,re xr4AKocrr{;
3) cnoco6aocrb rlpeoroneBarb cr4ny rpeHr4fl xr4AKocrr{ MexAy rBepAbrMr4 creHxaMr.r;



4) cnoco6Hocrb rlepereKarb rlo rloBepxHocrlu, 3a Mr4HuMilJIbHoe BpeMs.

I 4. I4leat:r'.nofi xz4roc'rblo Ha3slBaercs :

1) olnopoAHa;r no cocraBy, e xoropoft orcyrcrByer BHyrpeHHee rpeHl4e;

2) ranenrHar r{tpl,qKocrb r4.n(eanbHar rro xI{MI4tIecKoMy cocraBy;
3) xugrocrr, onoco6uas c:Kr,rMarbcs u pacrrrupsrbcs)
4) xugrocrb, rraxoArrrla;rcifl B cocro.rrHr.rrr [oKo.rr.

15. [annenae - ero:
I) cuna,,lefi crslro[I trfr Ha xr{AKocrb;
2) cuta,,4efi crnyroq irfl. Ha eAr.rHr4uy rro BepxHocrr4 )Kr{.4Kocrrr ;
3) curra,,4eficreytorqt:n Ha eAr{Hr4rly rroBepxHocrr4 xr4AKocrr4 rro HopManr{ r neft;
4) cut:a',,4eftcrnltoqaq Bo Bce cropoHbr )Kr4AKocrLr oAr4HaKoBo;

l6.fu4poclarr4qecKoe liaBneHrre e (lla) 4eficrnyroqee Ha AHo pe3epByapa paBHo:

1) psh

^, ogh+ P^zt '"
., OPh - PnJt'-

4\h

17. B xaxn( eArzHrzrlax H3Mep.flercs KoJrr.rqecrso renromr?

1) "C;
2) t<rlv,;
3) Ax;
4) H/vr

18. flonnurvr rerrJroBbrM noroKoM Ha3brBaercr KoruqecrBo rerrJrorbr, npoxorrueft uepes:

1) E4rlnuuny'ro nnorqaAb noBepxHocrr4 B eAr.rHr.rrly BpeMeHH;

2) lIonHSl rroBepxHoc'rb B eArzHr{rly BpeMeHH;

3) flpousnonsHyro rroB(ipxHocrb 3a HeKoropufi npoueNyroK BpeMeHrr;

4) Egu:r^uuHyro rnouaAb rroBepxHocrr.r 3a HeKoropufi npouexyroK BpeMeHlr.
19. TenronpoBoAHocrb - sro:

1) flepenoc reflJrorbr B pe3'Fnbrare nepeMeulenyrs.urrn nepeMerrr[Banvr.s. HepaBHoMepHo Harperbx
Nrz4rocref unu ftBoB;

2) flpouecc npeo6pasoBaHur BHyrpeHHefi eHepruu reJra B 3Heprurc sneKTpoMarHr,rrHbx BoJrH;

3) flornoueHrr.e oHepruv n3nyqenrrr ApyrrrM renoM;
4) Monexyrxpnrrfi cnoco6 nepeHoca rerrJrorbr.

20. rlro o6osHa.raer 3HaK (( - )) B (popuyne 3aKoHa @ypre q = -Lgradt I
flepegauar TenJIorbI ol MeHbrlreft rerr.rueparypbr K 6onrureft;

1) Heconna4eHl4e HarlpaBrenurs. TerrJroBoro rroroKa c HarrpaBneHr{eM BeKTopa reMneparypno-
fo fpaArreHTa;

2) flepe4a,ra rerrJrorbr or MeHbrrrefi reuneparypbr K 6o:uuefi;
3) Ilepeaa.ra or oAlrofi r43orepMbr r 4pyroft;
4) Hanpan.reurre reliroBoro noroKa.

2 1 . Tennon poBoAHo crb KaKprx Marepr{ano s Hau6 o ntfiias?

i) Merarron;
2) fa:oe;
3) Tnepgnr ren - ArzoneKrpr,rKoB;
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5) Kepocrarr, 6eH:un, Ar{3eJIbHoe ToTIJIHBO, Mtt3yrbl, cxl4xeHHblfi

6) ne(ftr.

28. Coorae opfaHurrecKoro ToTIJILIBa:

1) pa.:nnvnbre MeraJrJru (Me)

2) orcuAfrrre coeAr{HeHr4r yrnepoAa(COx) rr BoAopoAa(HxO)

3) roproque g.ileMeuTbr, BHyrpeHHr,rfi 6annacr ra eHerrrur,Ift 6arnacr

npupo4Rufi ras

29. foprouile KoM[oHeHTbr, BXoArrrII4e B cocraB opfaHu.recroro ronnfna:

4) yuepoA (C), BoAopoA (H), roprouax cepa (S)

5) a:or (N) u rucnopoA(O)

6) rrrunepturbHbre [prdMecu.

30. Au'anusnpyeMbre Maccbr rBeproro r4 xlrAKoro rorrJrr.rBa:

1) nonnax rr HerroJrna.fl,

2) pa6ouan, c:{xan, roprcqar, opraHnqecKzrt

3) Hr.r3rnat ?r nbrcrltu.

31 Tonuuso ero:

1) sro renJroBar gHeprr4s B qrurcroM Br.rAe;

2) oro chrpbe Am rpor{3Bo.ucrBa Bo.4br H napa; 
i

3) neuleerno, rioropoe upu onpeAeJreuHbrx ycnoBlrrx Bbr,4enreT 6onruroe Konr4qeoTBo remronoft i

' gHepruu, uc,[onb3yeMofi e rennogHeprerr4Ke r,r rerrJrorexHoJrorm,r. 
';i.

32 OcrlosHbre crapvrvrrpor4cxoxAeHra.fl rtpupoAHoro opraHurrecKoro TouJrr{Ba: 
.

1) rop<lxHax, 6ypoyroJrbHa{ r.r KaMeHHoyronbHar; I , '

2) opfaur,rqecxax, neSrx*aflrr ra3oBar; 
,

3) conHe.{Har, rJracroBa-s, (ycKoBa-s

33ocHosHbIeTeIIJIoTeXHI4IIecKI,IeXapaKTepHcTI,IKI{roprcqeIoToIII4Ba:
:

t"
1) xecrrocrb, yJroBrrMocrb r4 TeKyqecrb; ' i

2) coAepxaHl,Ie roploqux BeIrIecrB, BJIarr{, Mr.rHepanbHbrx [pt4Mec eft, yaeiynasrerrJrora cropanud 
'

u$rasur<o.vexaHIIqecKIIexapaKTepLIcTI,IKI,I(nrtortrocrr,u3koctlI4Ap.);
3) coaepxaur,ro MeraJuroe (Me), oKcHAHbrx coeAraHeHr{ft, xpzctanronrApatoB.

3 4. Ten.rrorBopHar cnoco6nocrb roproqero ronJrr.rBa:

1) KoJrl4rrecrBo o6pa:yrour4xcr npoAyKroB cropaHut
2) reMneparypa o6pa:yroxlrrxcr rpolyKroB cropaHr.rs

3) yAenbH€ur renJrora cropaHr4r rorrJrr,rBa

35. r{ro noKa3brBaer gusQepeHqualrunfi Apoccenb - e$(perr?



1) BenuquHy s$Sexra AporlcenrlpoBalvrfl. B rpaAycax;

2) KaK MeHrercr AaBJreHr4e rrpu Apoccenr4poBaHrru;

3) Benr{qr4Hy o$Sema Apo,lcenr4poBaHr.rs B Konr.rqecrBe renna.

36. [afue oflpeAeneHr{e rpoqecca perrra$zKarlr4r{ 6uuapnofi cMecr{

1) upoqecc pa3AeneHut 6uvapuoil cMecr4, ocuoBaHHbrft na reurouaccoo6uene Mexry xrr.qKo-

cTbro r4 rrapoM;

2) upoqecc, B KoropoM JlelKoJleryuufi xonruoHeHT BhrAeJrrercr B rrapoByro @a.ey;
3) npoqecc rerfJlo - I4 Macooo6uena MexAy noroKaMr.r HepaBHoBecHbrx, cocro.rrult4x n3 oAr,ruaKo-

BbIX KoMfIolaeHToB, )KI{AKocrLI v. r'apa, u aAua6atuoM arlnapare c nocrotHHblM AaBnerIrIeM.

37. Ws rarofi rtacrv 6roxa Bo3ryxoptl3AennrenbHofi ycrauonKr4 BbrAenflercr aproHrla-a (fpar-
IJN[,

1) ue cpe4nefi qacrvr nepxHefi KoJroHHbr AByKparHofi pexru(pnKar\rru;
2) uz cpe4nefi qacrr4 nr,rxHefi KoJroHHbr AByKparHofi pexru$raKarlut4;

3) r43 orAenbHoro aproHHoro 6nolca ycrauoBKr4.

38. B rcaroM TeMneparypHoM AllarlasoHe pa6oraror Kpr.roreHHbre ycrauonr<z?

1) B lr.ranasoHr: 0 - 10 K;

2) 6oree l47K;
3) B Ar{ana3oHe 147 - 293 K.

39.Lls xaroft qacrvrBo3ltyxopa3renrzTenbnofr ycranonKr.r orBoAr{Tcr HeoHo - renr4eBiur cMecb
1) uaxannvrBaercs. B xtI4AKoM KllcnopoAe n uvNnefi qacrr.r nepxHefi KoJroHHEr

2) orBoArrcs lrs nepxnefi -clacrvr. nepxHefi KoJroHHbr AByKparHofi pexru(fzxbquz
3) narauru,IBarorc{ n naponoft cMecr{ B BepxHeM ceqeHr{r{ KoHAeHcaropa nraxuefi KonoHubr ABy-

rparuoft perruSuraqvu

40. Kar<ue I{3 AaHHbrx coorBercrByror rrapaMerpaM TexHoJrorrrrrecKoro Kr4cnopoAa

1) 02:99,2 -9t9,7oh;
2) 02:97,4 - 9t9,lYo;

3) 02:92- 989i/o.

41. rlro raKoe reuroeoft Hacoc?

1) rennorpaHcr$opuarop, Koropbrfi cryNlrr Arx nsrpa6orKn TelJra 14 xonoAa;
2) ycrpoircrBo AJrr repeKart&rBanurs, Tenra or oAHoro o6rerra - ,4pyroMy;
3) rennorpancrfopvarop, Koropbrft cryNur rpeuMyuecrBeHHo 4ra nupa6orKu rerrJra.

42. Yro raKoe rpauc(f opuarop renlomr?
1) ycrpoftcrBo Anfl rlepeHoca rerrJlorbr or o6rexra c orHocr{TenbHo Hr{3Koft reuneparypofi - re-

lnoorAarql4Ka K o6rexry c orHocLITeJIbHo Bhrcorcofi reuneparypofi - TenJrolp[eMHr{Ky
2) ycrpoficrBo AJUI nonf{eHr.rr xonoAa

3) cnerlr4aJrbHrirfi rennoo6uennux B KoropoM npeo6paeyror rerrJro B xoJroA

43. Kar Ha3b,rBaercr ra:otipaxeHnufi Ha pr4cyHKe ur,tKJr oxr4x ertus?
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1)

2)

3)

qurn Kanuuu;
qrar<r Knola;
ur.lr<l feftnalrATa.

TEIIJIOHO-

TerIJIoBbIe nlrIKTbI u a6onesrcKlle ycraHoBKI4 ;

norpe6uteJl.I{, ucTotIHI4K TenJIa I{ TenJIoBbIe ceril;

rracTKI4 TerInOlpoBoAoB.

46. Ha KaKl{x AByx ocHoBorloJlaralouux [puHqplflax
TIHOTO TETIJIOCHAOXTEHLI' :

AerIeHTpaJIlBAWfl lI [polI3BoACTBO TeTIJIOTbI;

rIeHTpaJIbHoe [pol43BoAorBo Ia norpe6leHl4e rop'tuefi BoArt ufiapa;
ueHTpaJIbHOe[poI43BoAoTBoI4IIoTpeoneHI4elopf,uclllJUAbrl/rLl.aP4,
qeHTpaJrr{3 ar1ils.ilr<orvr6rauupoBagHoe IIpOI{3BSAOTB6 Te[nOBOfi ra enerfpgqeCrof 3HPpruII4'

1)

2)

3)

1)

2)

3)

flocrpoeHa rennoSuxaul4onHas cncre-

1)

2)

3)

47.r9ltO Tat:Oe I4 B KaKI,IX e,4I4HI4IIaX orrpeAeJulTct TeIIJIoBat Harpy3xa

norpe6uocm ruo6oro refrJroBoro norpe6ureJrr B TelJlonoff eneprul'I B eApIHrIuy BpeyeHH B

Barrax (Br, r<Br, MBr);
fipoI,I3BoAg|BoTenJIoBofieuepruun,{Noynrx(Ax);

nepeAarra T,OrrJIoBofi gHeplplIa oT I4cTotIHlIKa K llgTpe6urelrc n,[Xoylxx (AN)'

4 8. Bunrr T'9IIJISB6IX Harpy3oK no o6qeft xlaecu(pnn a\ilu 14 IEMSH eHI'II4

ueHTpanI,I3()BaHHat I,I AeIIeHTpanvBoBAHHas;

ce3oHHaf, LI Kpyfnoro 4r4qldas;

KOMMyHanI >IJAfl. Vr rex HoJIOrUqecKat.

49. rlro ornocllTct r cegonuofi renrtoroft Harpy3Ke

foprqee BoAocHa6xeHI4e;

Harpy3Ka Ha [poMblI[JIeHHbIe HyxAbu

Harpy3Ka OTOIIJIeHI4S 14 BeHTI',IJrgqrII4.

50. Buarr tterIJIoBbIx cerefi no crerleHlr orKpblTocrll

3aKpbrr6le (saurnyrue) u omprnue (pa:orur<uyrue) ;

rrapoBble II BOAflHbre;

BO BpeMeHH

1

2

J

1

2

J
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TCIIJIOfEI

Erfi 3aKpbndfi

npoEyKfbB

roriJiu-Ba;

foprqefo Iyrbfi.

Koilfiioiiod6K

IIpEr{efitfotos

dpaMe"oflME;

HarpeB,4

ti3 Korfla.

6al"ttrrrcy, Moxigo

TErI''OTbI R



2.
a
J.

4.

1.

2.

3.

4:

KIIA;

e pacfionaraeMofi TeTIJIOTbI K rroJre3Ho 3arpaqeHHofi .

KOTJTa 6pyrro IIa3bIBaIOT:

Korna rFIe yqllTblBarcirlufi co6crnennble IIyxAbI;

KorJIa'yqrlTblBaroruufi co6crBeH HbIe HyxAbI;

KoTJra'yqurblBaroulrafi norePu;

rcafi KIII l(orrla.

oTepl{ TenJIoTbI c OTXoA'UII'IMI'I ra3aMr,I o6osHaqamr:

1.

2,

3.

4,

1.

2.
aJ.

4,

c

c

c

c

TerrJrorbl or XxMll'recrofi nenonHoTbl cropaHut cBt3aHbI

I

sorofi cropaHI4.u torIJII,IBa;

oJlHoroft oxlaxAenl"rt npoA).KToB cropaHlrt;

norofi rroAaqr4 ronnraea B ToIKY;

floAaql{ napa AIII pacrlbln]IBaHl4.f, TO[InBa.

.:
raii'br rennouaccoo6MeHHbrx an[apaToB :

bre u KoHTaItTHrre (cuecurelluue);

ra Naaccoo 6N{eItrIIbIe aruIaparbl ;

bre, flapoBbre [I BoA.f,Hbre.

rroBepxHocrHbD( TerlJloMaccoo6uellnrx a[[aparoB

bIE I{ CMECUTEJIIIbIE;

BHbre r{ pefelrepaTnBHble;

sre, per<ruQlIKaIIIroHHbIe u cyrunnbHble.

KaKorry rvny u nngy otroclrrcflKoxyxoTpy6'rarufi reu

Terr JroM accd o 6uessu fi . annap ar ;

eHrrft [oAorpeBarenrurrfi reunoo6rraeHHllK;

pxnocrrrbrft peryneBarrasHrrfi tenloo6ueuurlft annapar.

TenJroBbrx paorleroB TenJloMaccoo6uennrx al[aparoB[

rfr (upoerraponounuft) n nonepouuufi ;

r)
2
^.iJ)

2

J

1)

2)

3)

]

1,)

rrft u ronrarrnrrff;
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2

3

I
2

3

1

2

IIbIfi I{ qA.CTI4IIHbIft .

9ro raroe reMrlepar)/pnar{ Aerlpe ccus'?

BaTKa TelvlllepaTypbl I percIl{ero TeIInoHocIITent ;

TeN[[epaTypbr K]IIItIIIefo Bblrlapl4BaeMoro pacrBopa I4

TeMn epaTypa KI4 n:eHlrt pacTBopa.

. Karorvry repMuqecKoMy rlpoqeccy [pucyua reMrleparypHtul Aen

B 14 OXJIAXAEHI4E;

I{qecKaJI [eperoHKa;

BaHr4e.

Buart noBepxHocTHbx BblrlapHbrx an[apaToB

nrroft ut nprrHy,ul{Tenrnofi qrrpKynsquefi nrrnapuBaeMofo

brM ropeHrreM rr 0e3;

pHoft Aerrpeccuefr, ra 6es.

9ro npnuo 3Harb, ,rro6rt uai.nu eHrzurrnuro (H)

e BJraxEroro Bo3Alxal

HI,Ie BJTaX{HOTO BO3lIyXa:

'r' u oTHocI{Te.lrbHYIo BnaxHocTb BO3AyXa;

BOATHbTX rrapoB.p)KaHr4e r{ napuuanbHoe AaBneHI4e

. r{ro rarcoe rpouecc 'repMnrlecKoft neperoHxu (Azcualmgnu)

rlrleHTpr4poBaHr4e pacrBopa 3a cqer yn\aneHnfl napoB pacrBoplTent

ecc nap,oo6pa3oBaHra{ xldAKoro pacrBopa;

qecc pa3AeJreHr.If, MHrlroKoMTIoHeHTHbIX xt4AKI{x crraeceft na

oT TeMnepaTypbr KI4neHLIfl Ha JIerKoKI,Irtq[e H TpyAHOKI4n{IqrIe

.Cocrae KaKoro I43 raloB orHocl4Tcfi K npLIpoAHoMy ra3y I,I3

: zI}Yo, C2Ht5 :
co2:0.1%,N2:10%;

19.5oA, C3H8 :18%o, C4H10

: 93oh, C2H6 : 3 .Io/o, C 3 H8 =0.7 yo, C4H 1 0 : 0.6Yo,CO2:0.1

CEI4:24o/o, C nHm:Zo6, CO :8o/o,CO2-2.4yo, O2:0.6oh,

lrls raxux gJreMeHToB cocrollT fPlI?

Slanr:rp, peryn{Top raBiler.vrs, [peroxpaHrrreJlbHo - c6pocuoft rrpeAoxpaHureJrbHo -

rreparypbl HacbrrqeHHofo

14 IJIEHOqHbIE:

ne Eo3Ayxa (d) ua

bIE qACT}I B SABI,ICI{MO-

TIOHEIITbI.

rasosbfi MecTopoxAe-

= 7.5e/o, C5Hl2 :

N2=2.5oh;

=404.



H14fl,

2
a
J

p erynrrop AaB JIeHLII, 6 aitnac:aas, Irr4nrr\ or op 14 3 arop ;

pefyJrrrop AilBJIeHzfl , rlpeAoxpaHlrre.lrbHo - c6po*rofi rcn

.;

73. Kax orrpro4elssrcr Hilrpy3Ka Ha KoMrlpeccopHylo craHqI,I

accMaTpl{BiuoTcfi Bce BO,3AyxonpLIMHI4KI{ I4 cyMMlIpyeTC.t{ [
Anfl pacqera cpegnefr rIHoBMoHarpy3KI,I Bce TIHeBMoIIpI{eMHIz

r xaparrepHbrx rpy[n c 6olee HJIH MeHee o.II,HHaKoBbIM

cpeAHf,fl 3afpy3Ka OTAeJILHbIX fpynu
MeTOA OCHOBaH Ha [pr{MeHeHI,IU CpeAHI4x HOpM yAenbHbIX

Inuqy rpoAyrflIl{r npeIliltr rrflTprs,.

74. Karon crvrbrcJl nporelllropHoft s alqurbl f a3orlpoBo.qoe ?

sro oAr4H r,r:i Br,rAoB arrunnofi 3aIrII4TbI rpy6onponoAoB, K

Bpalqaercr B, KaroA 6es nocropoHHero IzcrotIHpIKa roKa;
rgro oAaH r43 BrrAoB naccrmHofi 3arrlrrrbr rpy6oupoeoAoB, 3a

npono4a;

3To BLIA arrunnoft 3alrlultbl, 3aKnloqalon\uitcs, B orBo.ue ro
paTHO K LICTOtIHLIKy.

75. Karue gJreMeHTbr BKrrroqaer a6cop6uuonHuft reHeparop

lKoMnpecccop AJU{ c}KaTrr.,{ xnaAoaf eHTa, IrclaplTeJrb,

TepMoxr,rMl4qecxufi KoMrr pecco p, vcnapvreJlb, KoFIAeHcarop ;

TepMogneKrpHuecxufi gJreMeHT, renroo6ueHul{Kl4.

7 5. Kaxas rruroprafi Ho crr, c o orBeTcrByer xa,ropuft uocrl4 AoMe

nFvr*:l.J_4MnN/na3;

v": 10.5 - 12 MAx/u3:;

Vu:l,J-31tMnN/rnr3.

77. Kat< pacoqurarb KoJrlnqecrBo c6pocHofi BoAhI AJI{ cl4creM

Qc6p:Qucm'- Qnom;

Q"6p : Qucm *( Qnom.i+Qwn );
Qc6p:Qucm: - Qoxn.

78.Ha KaKr4x. rrpor43BoAcrBax B Poccuu uclonb3yerct Ko

B oTanennaBuJrbHoM rIporI3BoAcTBe;

B [por(aTHoM npor.r3BoAcTBe;

HrrfAe He r,rcrroJrb3yeTc-fl .

79.Kaxoit rz3 nprzBeleHHbrx cocraBoB coorBercrnyer K

1

2

1

z
a
J

1

2

3

1

2

J

1

2

3)

xo.40B

rop, $unrrp.

rreHHo\,ly rr,rero4y?

r{e Bo3Ayxa;

Tr{[a pa3or4Barorcr Ha

paooTbn, yr{uTbrBaeTcg

fo Bo3Ayxa Ha elin-

rpyoonpoBoAa npe-

fic.s s r.r3onrqnr rpy6o-

LIX Ha raSOnpOnO4, O6-

qHofo noAocua6Ne-



1I

2

3

2=l4o/o,CHr4:l%o

L=59o/o,CH,4:24

[I4 : 4ool,, cZ

80. B 6a:y coBpeM

AJI' rlptMol,o r
Ahx npeo6pra:o

IIIII4Ba;

=0.20h, CO :28o/o, CO2:6%o, O2:0.2o/o,N2

lm=2Yo, CO :8%,C O2:2.4o/o, O2=0.6%, l'{:

g.5o/o, C3H8 :78Vo, C4Hl 0 : 7.5o/o, C5)

1

2

3

4

I
2
aJ

4

1

2
a
J

4

1

2

J
AT

M paccroflHl{I4 MexAy 3er,Irefi u Co.lrrrqelr4,

I,IBHbIX SJIEMEHTOB.

ur{eHT noJle3Hofo neftcrellq

TpaAHrII.IoHuofi oueprerl{Ku He BXoAIIT:

3JIT0KTPZ

orAepHiat 3ne

MHAJI gJIC

81. Karofi lun rcofi cranqnu ocHoBaH Ha rexHoJlprrlu

ftlenepruu ro TeJra B MexaHLIqecK).Io 3Hepil4IO:

SneKTpI4 craHrlr{{;

;aToMHaS 3ne)KTpoc'

rQpuox4epHas ene r\t4s.

8i. Komaqe,:r"o ra3nytreHr4r Comrrla eo nc€N{ 4uanaCoue ltl
nloulaArofi , nepneH4l,Ixylrpuoft cbmrerruuy BpeMeHtin 9I.I,I

Ha cpeAHeM rrrrrr MexAy 3eunefi u Colnqeu, Hi

MOIIIHOCTbTI T4

COIHEI{HbIM I43I

KOCMUqECKI4M

coffre.rHofi

rreHr.re u3nyqeHufl Coluqa no ecgld AI4

ft r e4rzttuuy H.{Hofi nloulaAxoft , nepneHAl{Ky!

rfi anr,roc$epbl Ha

1365 Br/u';
1253 Brlxrz;
1ts53 Brlutz.

,365 Brlvr2

84. llnocruft cor KOnneKTOp [peAHa3HarreH :

vra3a 3a cqeT SHepfIrI{ LI3ITIeHI,IS

r,rs gHepmr4 r43nyqeHl4r ConHIIa s

pr[I,I [3nyqeHras CorHIIa B xl,IMl4tleorcyro

ohruNar,Isaqllld

85. Onru.recKrft
sdlet:

KAKIUI qACTE, CON ou ar\upr, Ao crilrrnefi rronepxuo crd

BAETC.fl IIOIJIOIIIEH oll e

f,9H

XEH}IEM TIACTI4 CIIH

noBepxHocrbro Ia yqnrblBaer norepl4 Hbre c orpa-

4.9il,o, CO2=0.10/o,

IlnocKqro cqn

CtIHbIM yqaM, BHe

bHoro To-

opa no-

oKa3bI-

f, KI,IHETPI-

H, rroJly-NJII,IH

vtg.

frtl,i) cBflpa



r{, Aocrrrrilrefr noBepxH

nornoIIIeH noBepxHocrblo I{ He yqurblBaei

IIACT}I pad.vrawu;

qacrb cor arlkrv, AocTI,If IIIeft TIOBepXH

BaHHTCLI B

'.IacTb, coJI paIipra\lrv ) AocrHflxefi noBep

B|IHA B ABlrxeHr.,rr MoneKyn paooqero

KaKOfi Ue corHeqHoro KoffIeKTOpa

IIEHII.f, OT br B oKpyxarculro opeAy 3a

bHofi cnoco6nocru noBePX

orbr B oKpyxarcuyrc cpeAy 3a

I,IXeHLIt bHoft clloco6Hocrn roBepxHocT

u36t4 ONTI4IIECKI1IM CBOfiCTBAM PA3NI4
poB. KaKar fpynna nkr]or]F'flfl.?:

HbIE IIOK

HbIC IIO

C MI4K

bIe

HUH

pManbHofi 3Heprurl

VE ATHOTO napa;

EHHE IIapa;

fOPtqqgat pHofo Bo3Ayxa;

cyx.ux bIX N
TepManb BO

orrl4que KoHIeHcaIII{OHHbD(

oTpaooTaHHoro [apa;

rrepefpeToro ilapai

r{e ToirbKo K M, BO3BparqaeMbIM c IIpoLI3

Hr,rpo.BaHH 3BOACTBOM SneKTpUqeCKOIz

BO.UCTBOM KTputrecKoft sneprura;

.ucTBoM rrJroBor,r sHeprrru.

r3u K3C.

TOJIbI(O T r{r.r KoHAeHcaTopa;

TOJIb]CO r.r rerrJroBoro rrorpeo?ITeJur.

ABr4XeHrrr MOJI9KyJI paooqero

I

2
aJ

4

5

1

2

3

KO

KO

rrtd IITY K3C B pexr4Me T3II.

Kon

Krraccu(b 3xreprc-



1)

2)

3)

4)

92.Hewr

93. [tw,

96.Ha

97.Hro

95.

)

rprr
rrpH

HAII4III4

HAJII{

TerrJloBof o rrorpeollTenfl ;

cereeoft rloAorpeBareltnofi ycraHoBKll.

)Aru
)[nr uo

).{nr orpaH

)[m nonsr

ryp6une.

BOACTBeHHaiT TerrJIOBa.[ r{ oro rII{TeJIbH as Hafpy3Ka.

bKo nap.

BOIa.

14 lrf, BOAa,,

folrsqas Aa 14 Hafpemrfi eos4y><.

cnorb3 cxeMbr c npoMelKyToqHblM reperpeBoM rrapa.

)..{nr nonu Hr{r AaBJreHr4fl, napa.

r4r reMneparypbr rrapa.

zx KIII gneKrpocranlll{u.

r4Jr KoHeqHoft sraxHocru rrapa B TyporrHe.

ra ofpaHl,IqeHr.rs KoHe.rHoft nraxHocrll [apa BHq K|IA sneKrpocraHuul

r43 orAenbHHx 6roroe - napofeHepilop, ryp1urta, Aeasparop, KoHAeH-

c0cra rrHbre u: sHepro6noKoB (n ro'roptrx raxAuft ryp6oarperaT llpllcoeAIan€n r
HO raproreHepaTopy.);

, Btgrro e cnofi cocraB pa3nutrHbre no Ha3Harlenrzrc 6lorcn (qexa) - BoronoA-

BKlt, TOII eHrtii cKJraA, rpanc S opnaaropHa-fi n oAcTaHIILI s. a r .rr.

T3)C _

,B He BXoA{T Hr4KaKI4e 6:roru (qexa) - BoAonoAroroBKI4, ronltlnsnft cKtIaA,

arl noAcTaHIIL{g I4 T.n.;
ryp6oarpefar coeAI4H€H rraeHHnru rpy6onpoBoAaMl,I co BceMlr napore-

n HrJt4r4 UnV ee qacTu;

, B COCTa roropoft uer 4y6:n-6:roros.

BA}KI].bIC I,I Hbre rroKa3ureJru pa6orrr T3C.
SneFtTpoSH epil4l,4 14 TenJIorbI.

bIe 'rorrJrr{Ba Ha npol4 3 Bo.4cTI}o gJIeKTp O9HeprUn 14 TeII JI OTbI.

e$Suquenr rroJr e3uoro ileitcteus. o cHoBH oro o 6opy4on ariux.
I4UI,ICHT Jre3iHoro aeftcrelrg rerlnoBotro rloroKa.

fi KIIA KoHAeHcauuonuofi ryp6oycraHoBKI4.
bll,vmnapa rrepeA rypbuttofi K oHTaJrbrII4Ir KoHAeHcara.

r{crroJrb3oBaHnofr Terrrrorbl x noAseAenuofi.
b3iOBAHHOII TCTIJIOTbI K I]O.N,BCACHHOI4.

rtuofi ren.norbr K H3pacxoAoBaHHoMy rorlnl{By.

tIIo M gHeprerr4.recKofi sQ$erc:ruenocru ryp6oycrauoBKl{.
bHbII,I Anarya;'

94.Eroqurte

1)

z)
' a\r)

4)

98. I{ro s
1)

2) bHbrr{ pac TEIIJIOTbI;



TONJII{BA;

trn - 545"C.

lpa:uo' o6ycrpoficrBo rlpoM. reper
n c nafaverpaMl4 p0:24 MfIa, t0=

anol

BOAC'IBO gneKTposrlepruu.

HarlanbHbx rrapaMeTpoB rlapa Ha Te

E.Ieckfifi Krr,r rerrJrocl4JloBoro qilKna;

lzfi rua re[Jrocr,IJloBoro III4KJIa;

qecmnfi KnA TerrnoclrJloBoro III4

kufi rua renJrocr{noBoro 
-III{KJIb



ll

TIPOIPAMMA
bHofo r.rcrrbrrarrur (veNAucrlvtnru

Anf, uocryniuourax B Marprcrplili)?y

i1 rr4if.

u.rdcKr,rx r4 3Heprerr.rqecKplx
noTdxHHqeeKl,rx u gHeprerr4rrecKr,rx


