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JIner akryaauszanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanusaruu B 2027 - 2028
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUI

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0opena s peanusaruu B 2028 - 2029
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena Juist peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS TIPOMBIIIICHHBIX MTPEAPHATHIH

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena juist peanuzanuu B 2030 - 2031
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEPHATHIH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u omoopena s peanusaruu B 2031 - 2032
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUATUHI

[IpoTrokom oT 20 . Ne
3aB. kadeapoii A.B. Bapranosa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

Lenbto mpenogaBaHus AUCUUIUINHBL «OO0MIas sHEpreTHKay sBisgeTcs popMUpoOBaHUE Y
CTYZICHTOB 3HAaHHMH B OOJIACTH TEOPUU U MPAKTUKU MPOU3BOACTBA TEIUIOBOW U 3JIEKTPHUUECKOM
SHEpPTUH.

3aa4y JUCLMILIMHBI — YCBOCHHE CTYACHTAMM:

- 3HAaHUH 00 OCHOBHBIX BO30OHOBIISIEMBIX U HEBO30OHOBIIIEMBIX SHEPTOpPECYpCax;

- OCHOBHBIX ITOJIOKEHUHM TEPMOIMHAMUKH;

- TEOPUH TETUIOOOMEHa;

- TEXHOJIOTMH IPOU3BOACTBA 3JIEKTPUUECKON U TEIJIOBOM SHEPTUU HA DJIEKTPOCTAHIUAX;

- TPUHLUIOB JCHCTBHST M  KOHCTPYKLIMHM OCHOBHOTO  3JIEKTPOOOOpYHOBaHUS
ANEKTPOCTAHIIUH.

2 MecTo TMCHHUIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucrunnuaa «OO0Imas dHEPreTuKa» BXOAUT B YacTh y4eOHOro IjiaHa, (OopMUPYEMYIO
y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHH 00Pa30BaTeIbHOM MPOTPAMMBI.

Jng  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMBI  3HaHHMS  (YMEHHs,  BJaJleHus),
c(hOpMHUPOBAHHEIE B PE3YyIbTATE U3yUEHUS TUCITUTUINH/ TIPAKTHK:

Marematuka

dusnka

BBenenue B HanpaBieHue

BBenenue B crieliuaibHOCTh

3Hanus (yMEHUS, BaJIeHus1), MOJIyYeHHbIE IPU U3yYEHUU JAaHHOW JUCLMILTUHBI OyIyT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUILTIH/TIPAKTHK:

[TepexoHbIE TPOIECCHI B AIEKTPOIHEPTETUUECKUX CHCTEMAX

DneKTpUYecKHue CTaHLIUU U MOJCTaHIIUU

DneKTpoOe30MacHOCTh

DnekTpocHaOKEeHHE

3 Komnerenuuu odyuyamwuerocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMBble Pe3ya1bTAThl 00y4eHH s

B pesynbraTe ocBOeHMs OUCHMIUIMHBI (MOmyns) «OOmias sHepreTuka» oOydarouuiics
JIOJDKEH 0071a/1aTh CIICAYIOUIMMU KOMIIETEHLIUSAMU:

Kon nanukaTopa NHnukaTop TOCTHKEHUS KOMIIECTECHITUN

[IK-5 CrnocobeH OIeHMBAaTh HOPMANbHBIC, YTSDKEICHHBIE M TIOCIE€aBApUMHBIE PEXKHUMBI U
JIMKBHMPOBATh aBAPHHUHBIC PEKUMBI pa0OTHI 00BEKTOB MPO(ECCHOHATHLHOM 1S TETbHOCTH

[K-5.2 [IpoBomuT mnpoduIaKTUYECKHE WCHBITAHUS W OCYIIECTBISET aHAIU3
(OYHKIIMOHUPOBAHMS YCTPOMCTB PEICHHOM 3aIMTEI M aBTOMATUKU




4 CTpyKTypa, 00bEM U coiepkaHue TUCHUILTHHBI (MOLYJI51)
OO6mmas TpPyI0eMKOCTh TUCIMUILIMHBI cOCTaBisieT 3 3aueTHbIX eaunani 108 akan. gacos, B

TOM YHUCJIC:

— KoHTaKkTHas padota — 10,7 akaz. 4acoB:
— aynuropHas — 10 akaj. 9acos;

— BHEayAUTOpHAs —

0,7 akaz. yacos;

— caMocTosTeNnbHas padora — 93,4 aka. 4acos;
— B popme npakTudeckoit moarotroBku — 0 akaj. 4ac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac.

®dopma aTTecTaluu — 3a4er.

AynuropHas 3 =
KOHTaKTHas paboTa E = ®dopma TekyIero
c g By, KOHTPOIS
Pasznen/ Tema 2 (B axan. yacax) £ B A . P Kon
> & © | caMOCTOSITEIBHOM | yCIIeBaeMOCTH U
JACIMILTAHEL & = . | xoMIeTeHIun
S padoTsl MIPOMEKYTOYHOM
na6. | mpaxr. | €8
Tlex. : 1 28 aTTecTaluu
3aH. 3aH. | O &
1. TTonrotoBka K 3a4ety
VceTHoe .
1.1 MoaroroBka K 3a4eTy 3 YcTHBIN onpoc IK-5.2
cobecenoBaHHe
Wroro no pazmeny
2. Tema 1. DHepropecypcsl U UX
HCIIOJIb30BaHUE
2.1 Duepropecypchl U HX OnopHBIi cTHEII onpoc AKP
propecyp 3| 2 2 20 P b p IK-5.2
HCIIOJIb30BaHUE KOHCIIEKT JIEKIIMIA Nel
HWroro no pazneny 2 2 20
3. Tema 2. OCHOBHBIE
MTOJIOKEHHUS TEXHUYCCKOM
TEPMOINHAMUKH
3.1 OcHOBHEIE TONOKEHHUS OnobHL CTHBI OIPOC
TEXHUYECKOH 3105 1 20 P . ¥ P I1K-5.2
KOHCIICKT JICKITUI AKPNel
TEPMOJIMHAMUKHU
HWroro no pazneny 0,5 1 20
4, Tema 4. TexHomorus
MPOM3BOJICTBA 3JICKTPO-3HEPTHUH
HA JNEKTPOCTAHIIHAX
OnopHslii
4.1 Texnomorus KOHCIIEKT JIEKIHH,
IIPOU3BOJICTBA 3105 1 20 YCTHBIH OIpoc, VYceTHBI onpoc [K-5.2
3JIEKTPOIHEPTUH Ha ' pedepar, noknaz ¢ AKPNe2 '
INEKTPOCTAHIIHAX Mpe3eHTalUeH 10
TEME
HWroro no pazneny 0,5 1 20
5. Tema 3. OCHOBBI TEOpUH
TemI000MeHa
5.1 OCHOBBI TECOpUH OnopHbIH VY CTHBIN o1poc
Pl 3 | 05 2 20 p y p IK-5.2
TermIooOMeHa KOHCIIEKT JICKIIUH AKPNel
Wroro no pazneny 0,5 2 20

6. Benenne




6.1 Benenne 0,5 13,4 BxoHO# KOHTpOJIL IIK-5.2
HWroro no pazneny 0,5 13,4

Hroro 3a cemecTp 4 93,4 3a4éT

Hroro no nucruminHe 4 93,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peann3anuu  NPelyCMOTPEHHBIX BHJOB  ydyeOHOM pabOThl B KauecTBe
00pa30BaTEeNbHBIX TEXHOJOTMA B NPENOJaBaHUM JUCHUILIMHBI «OOIIas 3SHEepreTuKa»
MCIOJIb3YIOTCS TPAAULIIMOHHAS X MOAYJIbHO-KOMIIETCHTHOCTHAS TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (OPMHUPOBAHHE OCHOBHBIX
npeicTaBieHuii mo  Kypey «OOmias »HEpreTuka» MPOUCXOAUT C  UCIOJIb30BAHUEM
MYJIbTUMEIUHHOTO 000PYA0BaHUSI.

Jlekmum mpoxoAsT B TpamauuuoHHOM (opme, B ¢dopme JEKIHMA-KOHCYIbTAIUH H
npobnemMHbIX Jekiuid. TeopeTwueckuil Marepuand Ha MPOOJEMHBIX JIEKIHIX —SBISETCS
pe3yabTaTOM YCBOEHHUS IOJIYYEHHOW MH(OpPMAIlMMU MOCPEICTBOM IOCTAHOBKH MPOOIEMHOTO
BOIIpOCa M IOMCKa IyTel ero pemeHus. Ha neknusx — KOHCYJIbTalUsAX H3JI0KEHHUE HOBOTO
MaTeprana CONpPOBOKIACTCS MOCTAHOBKON BOIPOCOB M JUCKYCCHEHW B IIOMCKAaX OTBETOB HA TH
BOIIPOCHI.

ITpu npoBeaeHUM NPAKTHUECKUX 3aHATUAX UCIONB3YIOTCS paboTa B KOMaHJE U METOAbI
IT.

CamocrodrenbHas paboTa CTUMYJIUPYET CTYAEHTOB B IPOLIECCE MOATOTOBKU JOMAIIHUX
3a/laHuil, IpY PEIICHUH 33/a4 HAa IPAKTHUUECKUX 3aHATHSX, PU MOATOTOBKE K KOHTPOJIbHBIM
ﬁﬂﬁ(\’T‘ﬂM " UTOTOROU ATTECTATITUN

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSTeIbHOI PadoThl 00y4armMXcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHH s MPOMEKYTOYHOI aTTecCTAMI
[IpencraBieHbl B PUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieYeHUe TUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Tluckyno, B. M. OGmas sHepreruka : ydeOHoe mocobue / B. M. IluckyHoB. -
Mockga : W11 PUOP : HUIl UH®PA-M, 2016. - 134 c. - ISBN 978-5-16-112828-2. - Tekcr :
anektponnsii. - URL: https://znanium.ru/catalog/product/561337 (mata oOpareHus:
20.01.2026). — Pexum f0CTyma: 1Mo MOANKCKE.

0) lomotHuTeIBLHAS IUTEPaTypa:

1. Vnanos C.H. Bo300HOBIsIEMbIE HCTOYHHUKH dHEpruu : yued. mocobue / C.H. Y aamnos.
— 3-e u3n., nepepad. u non. — HoBocubupck: M3a-sBo HI'TY, 2014. — 459 c. (Cepust «Y4eOHUKH
HI'TY»). ISBN 978-5-7782-2467-4. - Tekcr : AJICKTPOHHBIN. -
URL: https://znanium.com/catalog/product/556622 (nara oo6pamenusi: 20.01.2026). — Pexum
JOCTyTA: MO MOJIITUCKE.

2. Ky3pmun, C. H. HeTpagunmoHHble HCTOYHUKH SHEPTUU: OMOPHEpPreTHKa : y4eOHOe
nocobue / C.H. Ky3pmun, B.W. Jlsmkos, }0.C. Ky3smuna. — Mocksa : UTHOPA-M, 2024. —
128 c. — (Beicimee oopazoBanue). — DOI 10.12737/17709. - ISBN 978-5-16-018790-7. - Tekct

anektpounsii. - URL: https://znanium.ru/catalog/product/2122490  (mara oOpareHus:
20.01.2026). — Pexum f0CTyma: MO MOAMKCKE.

3. Kymunon, A. A. TemoBbie 3eKTpu4ecKkrue cTaHIMu. CXemMbl U 00OpYyJIOBaHHE :
yuebHoe mocooue / A.A. KynmunoB. — Mocksa : UH®PA-M, 2024. — 325 c. — (Bsicmee
obpazoBanme). - ISBN  978-5-16-019521-6. -  Tekct :  DJIGKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2125135 (mata ooOpamenusi: 20.01.2026). — Pexum
JOCTyTA: 10 TOJIMHUCKE.

4. beictpunkuii, I'. @. OOmas sHepreTuka: 3HepreTudeckoe obopynoBanue. B 2 4.
Yacte 1 : crnpaBounuk st By3oB/ I'. ®@. beictpunikmii, J. A. Kupeea. — 2-e¢ u3z., ucnp. u
norm. — MockBa : M3marensctBo [Opaiit, 2026. — 222 c.— (Beicmiee oOpa3oBaHmue). —
ISBN 978-5-534-03275-8. — TekcT : anekTponHbiit // O6pa3oBarenbHas miatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/585390 (mara oOpamenus: 20.01.2026).



https://znanium.ru/catalog/product/561337
https://znanium.com/catalog/product/556622
https://znanium.ru/catalog/product/2122490
https://znanium.ru/catalog/product/2125135
https://urait.ru/bcode/585390

5. beictpurnkuit, I'. @. OOmas »HepreTHka: sHepreTHdeckoe obopyaoBanue. B 2 u.
Yacte 2 : cnpaBouHuK 1 By30B/ I'. @. beictpunkuii, 3. A. Kupeea. — 2-e u3M., uUchp. u
norm. — MockBa : WzmatensctBo FOpaiit, 2026. — 371 c.— (Bricmee oOpa3oBanue). —
ISBN 978-5-534-03276-5. — Texkcr : snexktponHbIi // OOpa3zoBarensHas miatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/585403 (mara oOpammenus: 20.01.2026).

6. beictpunkuii, I'. @. OOmas sHepreTuka : yueOHUK mis By30B / . @. beicTpunikuii,
I'. T'. Tacanramxues, B. C. KoxxuueHKoOB. — 2-¢ u3., HcIp. U aomn. — MockBa : M31aTenscTBo
FOpaiit, 2026. — 414 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-20009-6. — Tekcr
AJIIEKTPOHHBIN // OObpazoBarenbHas mwiardopma Opaiit [caiT]. —
URL.: https://urait.ru/bcode/584416 (mara obpamienus: 20.01.2026).

7. Kypnan «BecTHUK IOVYpI'Y. Cepus «OHepreTuka» -
URL.: https://www.powervestniksusu.ru/index.php/PVS (marta o6pamienus: 20.01.2026).

8. XKypnan «INEKTPOTEXHUYECKUE CHUCTEMBI u KOMIUIEKCHD) -
URL.: http://esik.magtu.ru/ru/ (nara ooparenus: 20.01.2026).

9. Xypnan  «BectHuk  VBaHOBCKOTO  TOCYIapCTBEHHOTO  JHEPreTHUYECKOTO
yuuBepcureta» - URL: http://vestnik.ispu.ru/ (mata oopamenus: 20.01.2026).

B) MeToanyeckue ykazaHus:
1. ITuckynos, B. M. O61ias saepretuka : yueonoe nmocobue / B. M. ITuckynos. — Mocksa
iy PUOP : HUIL HUHDPA-M, 2016. - 134 c. — TekcT : DOICKTPOHHBIA. -
URL: https://znanium.com/catalog/product/561337 (mata oopamenus: 20.01.2026). — Pexum
JOCTYTA: TIO TIOJIITUCKE.

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

HaumenoBanue [10 Ne norosopa Cpok aeicTBus TULEH3UU
MS Office 2007 Ne 135 ot 17.09.2007 Gecepouro
Professional
7Zip cB0OOIHO pacmpocTpansemoe [10 0ecCcpovHO
FAR Manager cB0OOAHO pacrpocTtpansemoe 10 OCCCPOUHO
LibreOffice cB000IHO pacnpoctpansemoe [10 0ECCPOYHO
Linux Calculate cB0001HO pacnpoctpansemoe [10 0ECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaINMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
Nudopmanmonnas cucrema - bank
JTAHHBIX yrpo3 6e3onacHoctu|https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
nHpopmanuu @CTIK Poccun

WNudopmanronnas cucrema -
HopmatuBHbie MIpaBOBbIE aKThI,
OpraHu3alMOHHO-PACTIOPSAUTEIbHBIC
JTOKYMEHTHI, HOpPMAaTHBHBIE u|https://fstec.ru/tekhnicheskaya-zashchita-informatsii/d
METOIUYECKUE JIOKYMEHTBI u|okumenty-tzi?ysclid=lujknksfy724757053
MOITOTOBJIEHHBIE TIPOEKTHI IOKYMEHTOB
M0 TEXHUYECKOH 3ammTe uHpopMammu
OCTOIK Poccun



https://urait.ru/bcode/585403
https://urait.ru/bcode/584416
https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/
https://znanium.com/catalog/product/561337
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053

Mexnaynaponnas  pedepatuBHas U
MOJIHOTEKCTOBasl ~ CIpaBoyHas  0aza
JaHHBIX HAy4YHBIX H3AaHuid «Springer
Nature»

DJNEeKTPOHHBIE pecypchl  OMOIHOTEKH _ .
MLTY 1. T 1. Hocosa https://host.megaprolib.net/MP0109/\Web

Poccuiickas l'ocynapcrBenHas
oubmmoreka. Karamoru

https://www.nature.com/siteindex

https://www.rsl.ru/ru/4readers/cataloques/

denepaibHOE rOCyIapCTBCHHOE
OIOIKETHOE eXKIECHUE .
. . Yape#a http://www1.fips.ru/
«DenepasbHbII WHCTUTYT
MIPOMBIIIIJICHHONW COOCTBEHHOCTHY
Harmmonanbuasa
HHPOPMAIIMOHHO-AHAJIUTHNYCCKAas R R .
(opman N N https://elibrary.ru/project risc.asp
cucteMa — Poccuiickuii  HMHIEKC

HayuyHoro nutuposanus (PUHLI)

DnexTpoHHas 6a3a MepuoIuIecKuX

m3paaut OO0 «MBUC» https://eivis.ru/

9 MaTtepuajJbHO-TEXHHUYECKOE 00ecneueHne THCIUTITHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKIIIOYACT:

1. VYuebuble ayauTopuu [JIsl TPOBEACHUS 3aHATUH  JIEKUMOHHOTO THNA —
MYJIbTUMEIUMHBIE CPEICTBA XPAHEHHUS, IEpeJauu U MPeICTaBIeHUS HHPOPMALIUH.

2. Y4yeOHblE ayJUTOPUU JUISI TPOBENEHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX H
VMHIVBUAYAJIBHBIX KOHCYJIBTALUN, TEKYILEr0 KOHTPOJISA U POMEKYTOYHOM aTTECTAllMK — JTOCKa,
MYJIbTUMEAUMHBINA IPOEKTOP, KPaH.


https://www.nature.com/siteindex
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://eivis.ru/

MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4ueOHO-MeTOAUYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PAa00ThI 00y4al0IIUXCA

AynuTopHas caMOCTOsITeNIbHAs paboTa CTYACHTOB Ha TNPAKTUYECKUX 3aHATHUAX
OCYIIIECTBIISIETCS MO/ KOHTPOJIEM IIpernojaBaTeiii B BHUAE pEIHICHHs 3a7ad U BBITOJHEHUS
YIIPA)KHEHUM, KOTOPBIE OIIPEAEIAET IPENOAaBaTellb I CTYICHTA.

BueaynuropHas camocTosiTeNibHas paboTa CTYAEHTOB OCYILECTBISETCS B BUJE YTCHUS C
npopa60TK01?1 MaTcpurajia U BbIIIOJIHCHUA JOMAITHUX 3aI[aHI/Iﬁ C KOHCYJIbTaIUsAMU MTpCTIoAaBaTCIIs.

Tembl pedepaToB:

Texnonornueckuii npouecc KOC.

Texnonornueckuii mponecc ADC.

TexHonornyeckui Npouecc NPUIMBHBIX JIEKTPOCTAHIUM.
TexHONOrnYeCcKui MpoUecc COMHEYHBIX JIEKTPOCTAHLIUM.
TexHoNnornyecKui Npouecc reoTePMaIbHbIX ANEKTPOCTAHIIMIA.
TexHOIOrnyecKkuii MpoUecc BETPOIIEKTPOCTAHLIUM.

ok wdE

JoManiHue KOHTPOJIbHbIE PA0OTHI:
3anaHus K 10MalIHeH KOHTPOJILHOM padore Nel «OCHOBBI TEPMOIUHAMUKHN»

1 BapuanT

1. KakoBa BHyTpeHH:s 3Heprus 20 MoIb OJHOATOMHOTIO rasa npu 27°C?
1) 74,8 kI 3) 6,73 kJIx

2) 7479 JIx 4) 50 xJ1x

2. CpaBHUTHh BHYTPEHHHE DHEPTMHM aproHa W TENUS MPU OJMHAKOBBIX TEeMIIepaTypax.
Maccrel ra3oB OJUHAKOBEI.

1) paBHBI 3) 1/10

2) 1/40 4) 2/5

3. Kakoe Koim4ecTBO TEIIOTH HEOOXOIMMO 3aTPaTHTh JJIsl HATPEBaHHsI METHOTO pe3lia
maccoit 400 r ¢ ynenbHoit Terutoémkocthio ¢ = 500 [Lx/kr*K ot 20°C go 1300°C ?

1) 256 M ]Ik 3) 256 xJIx

2) 260 xJIx 4) 260 M[Tx

4. Kakoe KOJMYECTBO TEIUIOTHI HEOOX0auMO sl TutaBieHus: 240 r cTamu, B3SITOrO MpH
TeMIlepaType IiaBiaeHus? Y 1enpHas TerioTa MIaBIeHUs CTalu

A = 60 xJx/kr
1) 14,4 x]Ix 3) 144 JIx
2) 14,4 JTx 4) 14,4 M]Tx

5. Ilpu nonHoM cropanuu npos Belaenwiock 50000 k/[x sHeprumn. Kakas macca apos
cropena? (q = 10 M/Ix/kr)
1) 10 xr 2) 2 kr 3) 50 kr 4) 5 kr

6. Uemy paBHO M3MEHEHHE BHYTPEHHEH 3HEPIUU ras3a, €ciid €My IepeaHO KOJIMYECTBO
tertoThl 300 JIk, a BHENTHUE CUIIBI COBEPIIIIN Haa HUM padoty 500 [IHx?

1) 800 Ix 3) 400 dx

2) 100 Tx 4) 200 Ik

7. TenjoBO#M aBUTATENH 3a IIUKJI TIOJTy4aeT OT HarpeBartess sHepruto, pasuyio 1000 [Ix, a
otnaet xonoaunpHuKy 3Hepruto 800 J[x. Yemy pasen KIIJ[ TeroBoro nsuraresns?



1) 50%2) 80%  3)40% 4) 20%

8. NuepTHbIi ra3 koiaumuecTBOM 1 Mousib ckanu, coBepummB pabory 1001k, a 3arem
oxyianwid. B pesynbTare 3TOro Temmeparypa rasza nonusuiack Ha 20°C. Kakoe KOIMYeCTBO
TEMI0THI OTAAJ ra3? OTBET OKPYTIUTE A0 LETBIX.

9. Cwmemanu naBe >XHIKOCTH OJMHAKOBOW MAacChl C OJMHAKOBBIMU YJCIbHBIMU
TEIUIOEMKOCTSAMH, HO Pa3HOM TeMIEpaTyphl: TeMiieparypa nepBoi xuakoctu 250K, Temmneparypa
Bropoit 350K. Ompenenure Temmeparypy oOpasoBaBmieiicss cmecu B °C. [loTepsmu Temia
peHeOpeyb.

_10|TTo rpaduxy, H306pakeHHOMY HA PHCYHKE, ONIPEJETHTE PaGoTy, COBEPIICHHYK Ia30M IIPH
Iepexoie H3 COCTOAHHSA 1 B COCTOSIHHE 2.

p.10°TIa, 4 1)6-10° Ix
. 1 2 2)18-10° Ik
, 3)2-10° Ik
: 4)15-10° IIx
. Ve

0 1 2 3 4 5 ] 7

11. [IpuBeauTe mpuUMepHI IPEBPALLIEHUS MEXAHUYECKOM SHEPTUU BO BHYTPEHHIOK U
00paTHO B TEXHHKE.

12. TloyeMy MOXHO TOBOPHTD, UTO CUCTEMA 00JIaaeT BHYTPEHHEH SHEpruel, HO HEeIb3s
CKa3aTh, YTO OHA 00JIaAaeT 3aacoM ONpeAEIEHHOT0 KOJIMYECTBA TEIUIOThI WM paboThl?

13. Kakue npoueccsl Ha3biBatoTcst HeoOpaTuMbiMu? HazoBure Hanbosee THITMYHBIC
HEO0OpaTUMBIE TIPOIIECCHI.

14. Ecnu Obl peKkH MOTEKIJIN BCTIATh, 03HAYAIO OBl 3TO, YTO HAPYIIAETCS 3aKOH COXPAHEHUS
sHepruun?

15. B xakom ciyyae U3MEHEHUE BHYTPEHHENW SHEPTUHU OTPULIATEIBHO?

2 BapuaHT

1. KakoBa Temmeparypa OJHOAQTOMHOIO WJEAJbHOIO TIa3a, €CJIM HW3BECTHO, YTO
BHYTPCHHSS BHGQI‘I/IH 2 mounb coctasiseT 831 kJx?

1) 36-10°K 3) 33-10°K

2) 5-10°K 4) 5-10*K

2. CpaBHUTb BHYTPEHHHME PHEPTUU aproHa M HEOHA IMPH OJMHAKOBBIX TeMIEpaTypax,

MaccChl Ta30B OJJHHAKOBEI.
1)1/2  2) paBHsbI 3) 2/5 4) 4

3. Kakoe konnuecTBO TeIIoThl HeoOxoaumo s miaasneHus 10 T cepedpa B3sSTOrO npu
TeMIlepaType IaBiaeHus? Y nenpHas TerioTa miaBieHus cepeodpa 1 -105I[>K/I<r.
1) 1 xJIx 3) 2 xJIx
2) 1,5 xJIx 4) 3,2 xJIx

4. Kakoe KOJMYECTBO TEIUIOTHI HEOOXOAMMO COOOMIMTH BoJe Maccor 10r, B3sATOW MpHu
temmneparype 0°C, 11t Toro yToObl HarpeTh e€ 10 TeMIepaTypbl KUTIEHHUS U UCTIApUTh? Y JienbHast
termoeMKocTh Boabl 4200/x/kr-K, ynenpHas Ternora napoodpa3zoBanus Bobl 2,3MJx/Kr

1) 15600 [Ix 3) 2720 JIx

2) 30000 Tx 4) 27200 Jx

5. CKOJIBKO HY)XHO C)K€Yb KaMEHHOTO YIJIsl, YTO OBl BBIJIEITHIIOCH 1,5-108I{>K sHepruun?
(ymenbHas TeruioTa cropanust 30MJIx/kr)
1) 2,5 kr2) 3 kr 3) 5,4 xr 4) 5 kr



6. WneanpHplii raz coBepumn padory 400/[k um mpu 3TOM ero BHYTPEHHSS SHEPTHs
yBenuumwiach Ha 100/[x. YUeMy paBHO KOJIMYECTBO TEIJIOTHI, MOJIYYWS WM OTAAN ra3 B 3TOM
npoiiecce?

1) ras nomyumn 500/Tx 3) ra3 oran 500/[x
2) ras nomyuun 300/ Ix 4) ra3 otnan 3001k

7. TennoBas mammHa 3a UK paboThl mony4yaer or HarpeBarens 100/Dx u ormaer
xonoaunbHuKy 40/x. Yemy paen KII/I TernmoBoi MammHbI?
1) 40% 2) 60% 3) 29% 4) 43%

8. OgHOaTOMHBIN Ta3 B KOJIWYECTBE 6 MOJICH MOrjonaer KoauyecTBo TerioTsl Q. Ilpu
3TOM Temreparypa raza nosbimaercs Ha 20K. Pabora, coBepiiaemas ra3oM B 3TOM Ipoliecce
paBHa 1 k/[x. [Tormomaemoe KoaMuecTBO TEMIOTHI B KJ[>K paBHO. ..

9. B xamopumerpe cMelIaay JBE KXKUIKOCTH OJUHAKOBOW YIEITHHOW TEIUIOEMKOCTH, HO
pa3Hoit maccel (M2 = 2mMj) u pasHble Temmepatypbl t1 = 20°C u t; = 80°C. Omnpenenure
TeMIiiepaTypy oopasosasiieiics cmecu (B °C). [ToTtepu Tera cuutaTh MPEeHEOPEIKUMO MAITBIMHU.

10 Kakyro paGoTy COBEPIIHI OJHOATOMHEIH I'a3 B IIpolecce, H300pakeHHOM Ha pV- JHarpaMme
4 p.10°TIa 1) 2,5 kK

02 {1 2) 1,5 xJIx
3) 3kx
0.1 T 4) 4 x]Ix
2

01 02 Vs

11. YtoObl OXTaIUTh MPOAYKT, JISA HAJO KJIACTh CBEPXY WU CHHU3Y?

12. a3y nepenaercss HEKOTOPOE KOJIMUYECTBO TEIIOTHL. MOKET Jiu TeMIeparypa rasa npu
STOM MOHUKATHCS?

13. YUem otnmuaeTcsi HarpeBaHUeE Telia OT COOOIICHUS €My TeTIOThI?

14. [loueMy He BO3MOXKEH BEUHBIN aBUraTens 1 pona?

15. Yro moka3zeiBaet padoyas PV u teroBas TS nuarpammsbi?

3amaHus K 10MalIHeH KOHTPOJILHOM padore Ne2 « IHepropecypchbl M UX
ucnoab3oBanue. IIpou3BoacTBO 2JIEKTPHYECKOM U TEIJIOBOM JHEPTUI».

Bapmuanr 1

1. DnemeHTapHBINA COCTaB TBEPIOTO M KUJIKOTO TOILJIUB.
2. Temnnora cropaHus.

3. AoOcomoTHas Temneparypa. [lukn Kapho.

4. TemnnoBsie MOTEPU NAPOBOT0 KOTIA.

Bapmuanr 2

1. 307BHOCTE M BJIA)KHOCTH TOILIMBA.

2. YCI0BHOE TOILIHBO.

3. AoOcomoTHOe naBneHue. [1epBoiif 3aKOH TEPMOIUHAMUKHY.
4. TennoBoii 6amaHc MapoOBOroO KOTIA.

Bapuanr 3

JKunkue TonamBa U UX OCHOBHBIE XapaKTEPUCTUKH.

2. OcCHOBHBIE BUJIBI SHEPIrOPECYPCOB, UX HA3HAUYCHUE.

3. VYaenbHbIA 006EM. BTOpOI 3aK0H TEPMOAMHAMUKH.

4. Kosd¢umueHt noae3Horo AeHCTBHU U pacXo TOIJIMBA TaPOBOro KOTJIA.

=



Bapmuanr 4

1. Tsepnable TOIIMBA U UX OCHOBHBIE XapaKTEPUCTUKH.

2. Heopranmueckue roprovue TOIINBA.

3. AOcomoTHas Temneparypa. Pabouast pv- u TerioBas TS- tuarpammsl.
4. DHepreTuyeckue KOTEIbHbIC arperarhl.

Bapuanr S

1. T'a3000pa3HbIc TOIJIMBA U UX OCHOBHBIE XapaKTCPUCTUKHU

2. OpraHuyecKkue TOIIuBa (TOpIOYne)

3. AOcomoTHOE naBieHne. 30XopHbIN 1 1300apHBIN TPOIIECCH
4. HazHayeHHe U KIacCU(PUKAIUS KOTJIOArPEraToB.

Bapuanr 6

1. CoctaB mpOIyKTOB CrOpaHUs MPU CKUTAHUH OPTAaHUYECKUX TOTUIHB.
2. OKHCIIHATENN.

3. YnaenbHbid 006EM. M30TepMHUUecKuii 1 arabaTHBIN TPOIIECCHI.

4. U3 49ero coCTOUT KOTENIbHAsI yCTaHOBKA.

IlepeyeHb KOHTPOJIbHBIX BOMPOCOB JIJIsl MOATOTOBKH K 3a4€Ty MO TUCIHHUILINHE
«O01mas JHePreTuKa»:

1. Ilepeuncnutre OCHOBHBIC BO30OHOBISIEMBbIE M HEBO30OHOBISEMBIC YHEPTETUUYCCKUE
pecypchl.

2. HazoBwure aeMeHTapHbBIN COCTaB TBEPIOTO TOIUTHBA U BU]IBI MACChI TOTLIIMBA.

3. Uro sBIsSETCAS OCHOBHOM XapaKTEPHUCTUKOM JII0O0TO BH/IA TOTUIUBA?

4. Yto Takoe yCIOBHOE TOILINBO?

5. Ha3zoBuTe OCHOBHOW NPHWHIIMI TIOJYYECHHUs] TEIUIOBOM DHEPrud Ha AaTOMHBIX
AIIEKTPOCTAHIIUSX.

6. VYkaxure OCHOBHBIE MapaMeTpbl COCTOSIHUS padouero Tena M HMX EAUHUIIBI
U3MEpEHHUSI.

7. UeM oTiMuaeTcs peaNbHBINA ra3 OT UACAIBHOTO raza?

8. aiite ompenenenue cpeHeil 1 MCTUHHOW TETNIOEMKOCTH.

9. OObscHuTE CymHOCTh | 3aKOHAa TEPMOJAMHAMHUKYA U HAMMIINATE €r0 MaTeMAaTHYECKOE
BBIpaXXKCHHE.

10. OnummTe OCHOBHBIE TEPMOIMHAMHYECKHUE TTPOIIECCH U YKAKUTE SHEPro0aaHc 3THX
IPOIIECCOB.

11. Kakosa cymiHocTh |l 3aKoHa TEpMOAMHAMUKH?

12. Yro Takoe nuki Kapro? Uem oniennBaercs ero 3QheKTuBHOCTH?

13. Tlokaxwute B P, V- U T, S- muarpaMmax XapakTepHbIe 00JIACTH W JIMHUU JJIS BOJIBI U
BOJISTHOT'O TIapa.

14. Tlokaxwute B T, S- muarpamMme IUIOMIAJKH, H300pa)Karomue KOJUYECTBO TEIUIOTHI HA
MOJIOTPEB BOJIBI, TEIUIOTY MapooOpa3oBaHus, TEILIOTY HA MEPErpeB mapa.

15. Yem onpenensiercst 3 HEKTUBHOCTD XOJOAMIBHON YCTAHOBKU?

16. B ueM 3akimodaercss TMpolecc TeriooOMeHa U ero (u3uueckas CYIIHOCTH?
[lepeuncnure BUIbI TEIIOOOMEHA.

17. O0psicHuTEe TpoLecC TEIUIONPOBOJHOCTH W  3amuiuuTe o0myro  (opmymy
TETJIONPOBOAHOCTH B U depeHImaibsHou GpopMme.

18. B yem 3akirodaeTcsi CYIIHOCTh KOHBEKTHBHOTO TEIUIOOOMEHA W METOJ| PEIICHUS C
MTOMOIIBIO TEOPUH TTOA00US U KPUTEPHUEB TTOA00USI.

19. Onumure Qusnueckue Mporecchl TEmIoo0MeHa NpU H3MEHEHHH arperaTHoro
COCTOSIHUSI BEIIECTBA.

20. Ha3oBuTE OCHOBHBIE 3aKOHBI TYYHCTOTO TEIIOOOMEHA.

21. Kak nmpoucX0oIuT TEIJI000MEH U3ITYICHHEM MEXKY ABYMsI TeJIaMu?

22. HazoBuTe 0COOCHHOCTH H3ITYYCHHUS Ta30B.



23
SHEPIHH.
24
paboTHI.
25
CTaHIINU.
26
27
28
29
30

. Ilepeunciure TUIBI 2JIEKTPOCTAHIUHI 110 ITPOU3BOACTBY IEKTPUUYECKON U TEILIOBOI
. OnummMre NpUHIMIHMAIBHYIO TemIoBylo cxeMy TOC M OCHOBHOW NpUHIMI €€
. Ilepeuncnure ocHoBHBIE criocoObl yBenuuenusi KIIJ[ teruoBoit mapoTypOMHHOM

. YKa)XuTe OCHOBHOW TePMOJUHAMUYECKHM MPUHIUT Terutopukarmu Ha TOLI.
. Yro Takoe korpumueHT rucnosb3oBanus Torumsa TOL]?

. OnuimTe NpUHIMI JeHCTBUS Ta30TYpOMHHON YCTaHOBKH.

. B uem 3axmmrouaeTcs mpuHIUT pabOTy Mapora3oBO YyCTaHOBKH?

. Ilepeuncnure THbl peakTopoB U cxembl ADC.



MPUJIOKEHMUE 2
(o0s13aTeNnBbHOR)

OueHovHbIe CPpeACTBA /sl MPOBeIEHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyemble pe3yJbTaThbl 00y4YeHHs U OICHOYHbIE CPEJACTBA /IVIsl IPOBEEHUs MPOMEKYTOYHOM aTTeCcTalluu:

Kon
WHMKATOpa

Nuaukatop 1oCTHXKEHUS
KOMIIETEHITNHN

OneHouHble cpencTBa

IIK-5: CnocodeH oumeHMBATHL HOPMAJIbHblE, YTsKeJeHHbIe M TOC/JIeaBapHiilHble PeKMMbI M JUKBUAHPOBATH aBapHiiHble Pe:KMMbI PadoThI
0(peCcCHOHAIBLHOM AeSITeJIbHOCTH

00BLEeKTOB I

I1K-5.2

[IpoBoaut
npopUIaKTHIECKHUE
UCIBITaHUS U
OCYILECTBISIET  aHAIU3
(hYHKIIMOHUPOBAHUS
YCTPOMCTB penernHou

3allUThl 1 aBTOMAaTHKHU

TecToBbIE 3a1a4H

1 BapuanT

1. KakoBa BHyTpeHHss 3HEeprust 20 MOJIb 0AHOATOMHOTO ra3a npu 27°C?

1) 74,8 xIx 3) 6,73 xJIx

2) 7479 Ix 4) 50 xJIx

2. CpaBHUTH BHYTPEHHUE YHEPTUU apTOHA U TeJivs MPU OJMHAKOBBIX TeMIlepaTypax. Macchl ra30B OJMHAKOBBI.
1) paBHBI 3) 1/10

2) 1/40 4) 2/5

3. Kakoe KoJMYECTBO TEIUIOTHI HEOOXOAUMO 3aTPAaTUTh ISl HarpeBaHuUs MeaHoro pesna maccoi 400 T ¢
yaenbHOU TernoéMkocThio ¢ = 500 Ix/kr*K ot 20°C mo 1300°C ?

1) 256 M Tk 3) 256 xJIx

2) 260 xJIx 4) 260 M[Tx

4. Kakoe KOJIM4eCcTBO TEIIOTH He0O0Xoaumo 1u1s TutaBieHus 240 r ctaiu, B3ATOro py TeMIEpaType IIaBIeHus
Y,Z[G.HBHaSI TCIJIOTA IIJIaBJICHUSA CTaJIU

A =60 xJx/kr

1) 14,4 x]JIx 3) 144 JIx

2) 14,4 Ix 4) 14,4 M]Tx

5 Ilpu nonnom cropanuu apos Belaenwioch 50000 x/[x sneprun. Kakas macca apos cropena? (q = 10
M JIx/KT)

1) 10 kr 2) 2 kT 3) 50 kr 4) 5 kr

6 Uemy paBHO M3MEHEHUE BHYTPEHHEUW SHEPrUHU Ta3a, €ClIu €My NepenaHo KoauudecTBo TemioThl 300 [Ix, aj
BHEITHIE CUJIBI COBEPIIMIN Haa HUM padoty 500 [Ix?

1) 800 [ 3) 400 [




Kon
WHIAKATOpa

NHaukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOYHBIE CpeICTBA

2) 100 dx 4) 200 JIx

7 TemioBOM IBUTATENb 3a UK MOJy4aeT OT Harpeparess 3Hepruto, paHyto 1000 Ik, a oTaaeT X0JI0JUIbHUKY)
pHepruto 800 [Ix. Uemy pasen KII/] TerioBoro neuraresns?

1) 50 % 2) 80 % 3) 40% 4) 20%

8 MnepTHBIN ra3z konuyecTBoM 1 Motk cxainu, coBepiuB padoty 1001k, a 3arem oxmaauiu. B pe3ynabTrare 31010
TeMrepaTypa raza nonusmiack Ha 20°C. Kakoe Kon4uecTBO TeIoThl OTAaN ra3? OTBET OKPYIIUTE 10 LEIbIX.

9 Cmemanu aBe *XHUAKOCTU OJAMHAKOBOM MAacChl C OJUHAKOBBIMU YAEIBHBIMHM TEIUIOEMKOCTSIMH HO pa3HOU
TeMIeparypbl: TemnepaTrypa nepBoil skuakoctu 250K, temneparypa Bropoit 350K. Onpenenurte TemmepaTypy
obOpasoBagieiics cmecu B °C. [ToTepsimu Temuia npeHeOpeyb.

_10|TTo rpaduky, H306pakeHHOMY Ha PHCYHKE, OIIpeJe/IHTe PaGoTy, COBEpIICHHYIO Ia30M IpH
MEPEXOE U3 COCTOAHHUA | B COCTOAHHUE 2.

p.10°Tay 4 1)6-10° Ix
. 1 2 2)18-10° [Tk
, 3)2-10° Ik
1 4)15-10° Ik
. V.

0 1 2 3 4 5 ] 7

11. [IpuBeauTe MpuUMEPHI IPEBPAIICHHS MEXAaHNYECKOW SHEPTUU BO BHYTPEHHIOIO U 00paTHO B TEXHHKE.

12. Tlouemy MOXHO T'OBOPUTH, YTO CHCTeMa O0JalaeT BHYTPEHHEH »Heprued, HO HEIb3s CKa3aTb, YTO OHA
00JaaeT 3aracoM ONpeeIEHHOTO KOJIMYECTBA TEIJI0ThI U paboThI?

13. Kakwue mporecchl HazbIBatoTcs HeoOpaTuMbiMi? HazoBute Hanbosee THUYHbBIE HEOOPAaTHUMBbIE ITPOLIECCHI.

14. Ecnmit ObI peKu OTEKJIM BCIISATh, 03HAYAI0 OBI 3TO, YTO HAPYIIACTCS 3aKOH COXPAHECHHS YHEPTUHU?

15. B xakoM cilyyae U3MEHEHHE BHYTPEHHEN S3HEPTUH OTPULIATENIBHO?

2 BapuaHT

1 KakoBa TeMmmeparypa OJZHOATOMHOI'O MJI€aJbHOIO Ia3a, €CJIM M3BECTHO, YTO BHYTPEHHSSA 3HEPIUsl 2 MOJb
cocraBiuseT 831 kJ[x?

1) 36-10°K 3) 33-10°K

2)5-10°K 4) 5-10°K

2 CpaBHMTb BHYTPEHHUE 3HEPTMH aproHa U HEOHA IIPU OJJMHAKOBBIX TEMIIEPATypax, Macchl ra30B OJAMHAKOBBI.

1)1/2 2) paBHBI 3) 2/5 4) 4




Kon
WHIAKATOpa

NHaukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOYHBIE CpeICTBA

3 Kakoe KkoiuM4ecTBO TEIJIOTHI HeoOxomumo st ruaBieHus 10 T cepeOpa B3ATOro mpu TeMIepaType
riaBIeHUs? Y aenbpHas TeIUIoTa TUTaBJICHHS cepedpa 1-105I[>K/1<r.

1)1 xJIx 3) 2 xJIx

2) 1,5 x/Ix 4) 3,2 x/Ix

4Kakoe KOJIMYEeCTBO TEIIOTHI HEOOXOAMMO COOOIIUTE Boie Maccoi 10r, B3siToit mpu Temneparype 0°C, my1st Toro|
YTOOBI HarpeTb €€ OO0 TeMIepaTypbl KHUIIEHHS M HUCHapuTh? YaenbHas TersioeMKocTh Boabl 4200 [x/kr K,
yAeIbHas TeII0Ta mapoodpazoBaHus BoAbI 2,3 M Jx/kr

1) 15600 [Ix 3) 2720 Ix

2) 30000 [ 4) 27200 Ix

5 CKONBKO HY)XHO C)K€4Yb KaMEHHOTO YIS, 4uTo OBl BbLAEIHIOCH 1,5 1081k sHeprum? (yaeiapHas TEIUIOTa)
cropanus 30MJx/kr)

1) 2,5 kr 2) 3kr 3) 5,4 xr 4) 5 kr

6 Wneanbnpiii ra3 coBepmmi padoty 400k ¥ mpu 3TOM €ro BHYTpPEHHss dHeprus yBenuuwminach Ha 100/[x.
Uemy paBHO KOJIMYECTBO TEIIOTHI, MOJIYYMJI UJIU OTJIAJ ra3 B 3TOM Ipoiiecce?

1) ras nomyumn 500/Tx 3) ra3 otan S00/]x

2) ra3 nomyuun 3001k 4) ra3 otaan 3001k

7 TemnuoBast MamHa 3a UK padboTsl momy4yaet oT HarpeBatens 100/x u ornaer xonoaunsHUKy 40/x. Yemy
paseH KIIJ[ rerioBoit MmamHb1?

1) 40% 2) 60% 3) 29% 4) 43%

8 OgHOAaTOMHBIN Ta3 B KOJUYECTBE 6 MOJIeH MOTJIomaeT KoiaudecTBo TemioTsl Q. [Ipu aTom Temneparypa rasa
nossiaercs Ha 20K. PabGora coepmaemast razom B 3ToM mporecce paBHa 1 x/Ix. [Tormomaemoe KomTu4ecTBO
TEIUIOTHI B KJ[K paBHO. ..

9 B kalopuMeTpe CMEIan JABE )KUIKOCTH OJMHAKOBON YICIbHOMN TEIUIOEMKOCTH, HO pa3HOii Macchl(my = 2Mj)
1 pasHbie Temiepatypsl {1 =20°C u t; = 80°C. Onpenenute Temneparypy odpazosasiieiics cmecu (B °C). [Totepw,

TETJIa CYUTATh NPEHEOPESIKUMO MaJIbIMU.




Kon NHaukatop JoCTHXKEHUS
O1ieHOYHBIE CpeICTBA
HHIUKATOpa KOMIICTCHIIM
10 Kakyro paGoTy COBEPIIHII OJHOATOMHEIH Ia3 B Ipolecce, H300paKeHHOM Ha pV- IHarpaMme

4p.10°TIa 1) 2.5 kKK
0.2 11 2) LSkIx

3) 3xIK

0.1 4) 4 x[Ix

2
0.1 02 VP

11. YToOBI OXJTaAUTH TIPOAYKT, JIE] HA/IO0 KIACTh CBEPXY WA CHUBY?

12. I'a3y nepenaercss HEKOTOPOE KOJUUYECTBO TEIUIOTHI. MOXKET I TEMIIepaTypa raza npu 3TOM HOHMKAThCA?
13. Yem oTninyaeTcs HarpeBaHUE TN OT COOOIICHHS €My TETIIOTHI?

14. Ilouemy He BO3MOKEH BEYHBIN ABUTaTeNb 1 pona?

15. Yro nokasbiBaet paboyas PV u teroBas TS auarpammbi?

IIpumepHbIe 32/1aHUS HA KOHTPOJILHYIO padoTy:
3apmaya 1. VpeanbHpli Ta3 Maccod MU  MoJsipHOM Maccoil M HaxomuTcss B cocyde oObemoM Vi mpw|
TEMIICPATYypEC Tj_ 1 JaBJICHUU p]_. CHaanIa BCJICACTBUC U30XOPHOT'O OXJIAXKACHHA ra3da €ro 1aBJICHUC YMCHBIIHNIIOCH|
BJIBOC. 3aTeM ra3 n300apHO pacIIUPHIICS, BCIICJCTBUE YETO €ro TeMIIepaTypa cTaja paBHa Ha4aIbHOH. BEIYHCITNTH
BBHITIOJTHEHHYIO PadoTy.
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3ajanus Ha pemieHMe 3a1a4 U3 NPodecCHOHATBHON 00J1aCTH, KOMIUIEKCHbIE 3aIaHUS
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3amaua 1. 3akphITIil cocyn comepsxkuT 14 T azora, nasnenue P = 0.1 MIla, a temneparypat = 27°C.Kornal
COCYJl Harpeniu, JAaBJICHUE YBEIUYIIOCh BIsiTepo. Kakas Obuta kKoHewyHas Temreparypa azora? HailTu eMKocTh
cocyaa V 1 KOTM4ecTBO TEIUIOTHI Q, 3aTpauyeHHOE HA HArPeBaHHUE.

Tembl pedepaTos:

1. Texnonorunueckuii mporuecc KOC.

2. Texnonoruueckuii mpouecc ADC.

3. TeXHONOrMYECKNU MPOLECC MPUIUBHBIX 3JIEKTPOCTAHIUH.

4. TexHOJIOTUYECKUH TTPOIIECC COTHEYHBIX AJIEKTPOCTAHIUMN.

5. TexHOJIOrMYeCKUH IPOLECC F€OTEPMAIbHBIX dJIEKTPOCTAHLIUM.

6. TexHOJOrM4YeCKH1 MPOLIECC BETPOIIEKTPOCTAHIINH.

Bonpocsl 11 npoBexeHUs NPOMeKYTOYHOM aTTecTalum:

[lepeuncnure 0OCHOBHbIE BO30OHOBIIIEMbIE U HEBO30OHOBIISIEMbIE YHEPTETHUECKHUE PECYPCHI.

HazoBuTe 351eMeHTapHBII COCTaB TBEPIOTO TOTUIMBA U BU bl MACChHI TOILIMBA.

UTo sABJISIETCSI OCHOBHOM XapaKTEPUCTHKOM JIFOOOTO BH/Ia TOTUTHBA?

Yro Takoe ycI0BHOE TOIIUBO?

HazoBrTe 0CHOBHOM MPUHIIMII MTOJYYEHHUS TEIUIOBOM SHEPTUU HA AaTOMHBIX 3JIEKTPOCTAHIUAX.

VYKa)kuTe OCHOBHBIE MTapaMETPhl COCTOSIHUS PadOYero Tesia U UX eIUHHIIBI U3MEPCHHUS.

UeM oTimyaeTcs peajbHbIi ra3 OT UAeaIbHOTO raza?

JlaiiTe onpeneneHue cpeiHel 1 UCTUHHOMN TEIUIOEMKOCTH.

OO6®bscHuTe CynrHOCTh | 3aKk0Ha TEPMOJIMHAMUKY U HAMMILIUTE €r0 MAaTEMaTHYECKOE BbIpaXKEHHE.
10 OnummTe OCHOBHBIE TEPMOAMHAMUYECKUE MPOLIECCH H YKAKUTE SHEProOaIaHC 3TUX MPOIIECCOB.
11. Kakoga cymHocTh |l 3akoHa TepMoguHaMuKn?
12.Yro Takoe nuki Kapao? Uem oneHuBaercs ero 3QGheKTuBHOCTH?
13.TlokaxwuTe B P, V- 1 T, S- quarpaMMax xapakTepHbIe 00JIaCTH U JIMHUH JIJIS BOJBI U BOJSTHOTO Tapa.
14. TToxaxxute B T, S- qrarpaMmme IIIOIAAKH, H300pa)arolue KOJIUYECTBO TEIJIOThI Ha MTOAOTPEB BOJIBI, TEILIOTY]

napooOpa3oBaHus, TEIJIOTY Ha IEPErpeB napa.

15. Yem onpenensiercs 3¢p(HEeKTUBHOCT XOJIOIMIBHON yCTaHOBKH?
16.B uyem 3akiroyaeTcsi MpoIeCC TeIuiooOMeHa H ero ¢u3udeckas cymHocTh? Ilepeuncnure BUIBL

©CoNoA~wWNE

TermI000MeHa.
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muddepernumanbaon hopme.

MO00Hs U KPUTEPHUEB MTOT00HS.

nén maccoit 0,6 kr npu temneparype -40 rpagycos. Kakas Temneparypa yCTaHOBUTCS B KaJJOpDUMETPE, €CIIU €0
TeII0EMKOCTh HUYTOXKHA Maja?

17.O0bsacHUTE TpolEcC TEIUIONPOBOJHOCTH M 3alUIIMTE OoOLIyl0 (OpMyITy TEIUIONPOBOJHOCTH B
18.B uyeM 3akirodaeTcsl CyIIHOCTh KOHBEKTMBHOTO TEMJIOOOMEHa M METOJl PELICHUS C MOMOIIBI0 TEOpHUH|

19. OnumuTe puznyeckue mporecchl TeI000MeHa IPU U3MEHEHUH arperaTHOr0 COCTOSIHUS BEIIECTBA.
20. Ha3oBUTE OCHOBHBIE 3aKOHBI JTyYHUCTOTO TEIIIO0OMEHA.

21. Kak npoucxoauT Termao00MeH U3IIydeHHEM MEKIY ABYMS Teaamu?

22. Ha30BUTE 0COOEHHOCTH U3TyYEHUS Ta30B.

23. [lepeuncnuTe TUTIBI JIEKTPOCTAHIIAN IO MPOU3BOJICTBY MIEKTPUIECKON M TETNIOBOM YHEPTHUH.
24. Onumure NPUHIUIHAIBHYIO TeIoBYI0 cxeMy TOC u OCHOBHOM NMPUHLIUT €€ PabOTHI.

25. [lepeuncnure ocHOBHBIE crtocoOb! yBenuuenusi KI1/[ TeroBoii mapoTypOMHHOM CTaHIIUH.

26. YKaXuTe OCHOBHON TePMOAMHAMUYECKUN pUHIMI Terodukanuu Ha TOLI,

27.4to Takoe ko3hGUnueHT ucmoap30Banus Toruea TOIL?

28. OnumuTe NPUHLIKI ASHCTBHS ra30TYpOUHHOM YCTaHOBKH.

29. B ueM 3akimro4yaeTcsi IpUHITUI PaboTy Mapora3oBO YCTaHOBKH?

30. [Tepeuncnute TUIBI peakTopoB U cxembl ADC.

IIpuMepHbIe 3a1aHUSA HA KOHTPOJILHYIO PadoTy:
3anaua 1. B kanopumerpe Haxoautcesa Boja maccou 0,4 xr npu temneparype 10 rpanycos. B Bogy momoxuiy|

3ajanus Ha pemieHMe 32124 U3 NPOdecCHOHATBHON 00J1aCTH, KOMIUIEKCHbIE 3aIaHUS
OnuimmMre KOHCTpYKIUs npuBeeHHbIX TT.
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0) Ilopsimok mpoBeneHHs MPOMEKYTOYHOM ATTeCTAMH, MOKA3aTeJIH U KPUTEPUH
OLlCHUBAHUA:

Kputepun oueHka (B COOTBETCTBHM C  (OPMHUPYEMBIMH KOMIETEHIUSAMH H
TJIaHUPYEMBIMU Pe3yJIbTaTaMu OOYyUCHHS ):

— «3auTeHo» — OOydYarIIUWCS MMOKa3bIBAET BBICOKHUN YpPOBEHH CHOPMHUPOBAHHOCTH
KOMIIETEHIINH, T.€., CTYJICHT JOJIKEH MOKa3aTh BICOKUM YPOBEHb 3HAHWM, YMEHUN U HABBIKOB B
00JIaCTH HCIIONBb30BaHUS YHEPTOPECYPCOB, OCHOBHBIX IOJIOKEHUH TEPMOJMHAMUKUA U TEOPHH
TEIJI000MEHa, a TaK)Ke B 00JIACTH TEXHOJIOTHH MPOU3BOJICTBA AJICKTPOIHEPIHH;

— «HE 32YTEeHO0» — PE3yNIbTaT O0YUYCHHsS HE IOCTUTHYT, 00 YJarOIIHUCS HE MOKET MMOKa3aTh
3HaHWH, YMEHHH W HaBBIKOB B O0JacTH OOIIMX CBEACHUW IO AJICKTPHUUYECKUM CTaHIIHSIM,
TECXHOJIOT'NHU HpOI/ISBO,Z[CTBa BHGKTpOBHepI‘I/II/I.



MNPUJIO)KEHHE 3
(obs3aTenbHOE)

MeToanuyeckne YyKa3aHMsi 10 PpelIeHUIO 32424 M0 o0ueid 3JHepreTuke IJs
NMPAKTHYECKUX 3aHATHH

3agauya 1 Heob6xoaumo paccuuTarh TEIIOTY CTOPAHUS JJIs IBYX BUIOB TOIUIMBA.

VYronas CocraBB % _ | Beixox nery- | Tenzora cropa-
. C | S 'H |O ‘ N uuxs% | Hust, MJTk/kr

Bypeiii 64-78 1 0.3-6 | 3-6 | 15 | 1-240-60 15-30
Kavenmsiit | 75-90 | 0.5-6 | 4-6 | 2-13 | 1-3 | 9-50 2233
Amtpaunut | 9394 [2-3 |2 |12 |1 |3-4 3335

C=75%,S=5%,H=5%, O=15%/

QB =1338-75+ 12495 - 108.5-(15-5) = 25350 + 6245 — 1085 =

= 30510 x/[x/kr = 30.51 M/[x/Kr, 9T0 OIU3KO COBNAAAET C JaHHBIMU TaOJIUIBI. BTOpoii
MpUMep — MPUPOIHBIN ras:

CO=0,H2=0,CH4 =949, CnHm = 3.8, H2S = 0,

QH=127-0+ 1080 +35894.9 + -3.8 =2911591+

=33974 + 2853 = 36827 xJIx/kr = 36.8 MJIX/KT.

3agaua 2
[lap -
JnexTpu-
IK yecKan
<> CeTh
IIH

Oxn. | BXB
BOJIA

Koupgencar IHH

Puc.1.TennoBas cxeMa TEILIOBOI CTAHIIUNA
[1K — mapoBoii koTel, mpeoOpa3yronuii YJHEPTUIO TOTJIMBA B SHEPTHIO BOAsHOTO napa, [1T —
napoBast TypOHHa, peoOpa3yroIasi 3HEPruio napa B MEXaHWYECKYIO SHEPTHUIO, IIepe1aBacMyI0
yepe3 Bas ekTpuueckoMy rereparopy (31, K — korzneHcarop, B KOTOpOM oTpabOTaHHBIN Tap
KoHaeHcupyercsi, BXB — 6acceifH X0104HO# BObI, KOTOpast MOAAETCs B KOHIEHCATOP
nupkyssimuoHHsIM HacocoM (I[H), [TH — nurarenbHbIN HacoC, MOAIOIMINA BOAY B TAPOBOM KOTE.

HapucoBaTs miporiecchl mpeoOpa3oBaHust SHEPTUH B BUE pv U TS auarpaMm v MosSICHUTH

. . i 4 .5 p
“t 7 3 q 7
1 ” ;8 Sf/////%/'/?z 3

[Ipoueccer nukiia PeHKMHA MOKHO OMUCATh CIEAYIOIAM 00pPa3oM.



1-2-3 — nurarensHbiii Hacoc (ITH) 3akaumBaeT Bomy B mapoBoii koren (I1K), mogaumas
JTaBJICHUE.

[TockonbKy BOJIa MPAKTHYECKU HE CKUMAEMasi, 3TO MPOLIECC MOXKHO CYMTATh H30XOPHBIM.
[Tpu sToM pabora, coBepmaemas [TH - paboTa n3BHe, mepexoauT BO BHYTPEHHIOIO SHEPTHIO BOIBI.

3-4 - mpouecc HarpeBa BoAbl. [lOBBINIEHHWE TEMIEPATYyphl BOJBI MPOUCXOAUT IPH
MPAKTUYECKH TMOCTOSIHHOM JaBJICHWHU, IMPOLECC MOXKHO CUMUTaTh M300apHbIM. [IpousBoautcs
MOJIBOJ TETLJIOTHI K BOJIE.

4-5 — UVcnapeHue BOIbI, TNPOMCXOAUT NpPHU TOCTOSHHON TemIepaType, Mpolecc
W30TEPMUYECKUN. YBEIMUNBACTCS BHYTPEHHSISI SHEPTHUs pabodero Tena.

5-6 — JloBenenne mapameTpoB mapa 10 TpeOyeMbix. [IponcxomuT mpu MOCTOSTHHOM
JaBJICHUH B maporeperpesarene. [Ipomecc n300apHBbIii.

6-7-8 — [Iporecc mepenaun SHEPTUM Mapa MapoBoi TypOUHE. DTOT MPOIECC TPOUCXOTUT
0e3 MOCTYIUICHHsSI TEIUIOTHI M3BHE M 0€3 OT/Jauu €€ BO BHEIIHIOK CPEedy, MO3ATOMY ITOT MPOIIECC
MO’KHO CUUTATh aIna0aTHbBIM.

8-9-1 — Ilpomnecc kKoHACHCAIUHA OTPAOOTAHHOTO Tapa ¢ OTBOJOM TEIUIOTHI BO BHEITHIOIO
Cpely ¢ MOMOIIbIO OXJIaXAaromenl Boabl. [{UKiI 3aMKHYIICS.

3apaua 3. [IpumenurenbHo k puc.l. HaliTu kna TypOMHBI, pe3ylbTHUPYIOMHUMA KIII, a
TaK>Ke KIJ HETTO MPH CIAEAYIOINUX U3BECTHBIX Mapamerpax: t1 = 5000C, T1=500+ 273 = 7720K,
t2 = 100°C, T2 = 110 + 273 = 383°K. Temneparypa T2 He moxeT ObITh HIke 100 rpagycoB mo
Lenncuro, 4ToOBI HE JOMYCTUTH KOHJASHCAIIHIO ITapa B TypOuHE.

n r=(772-383/383)*100%=50,38%

Ecmu yuects KIIJ] npyrux snemeHToB cxemsl (puc.l), To moxkHo onpeaenutb KIIJ] Bceit
OYHEPreTUYECKON YCTAHOBKHU:

Torma g = 0.9 — KIIJI xotna, 7y = 0.98 — mexanmueckuit KI1/[ Typounst, 7, = 0.98 —
KII/l anexkTpruueckoro reeparopa.

Pesynprupyrommii KI1/] 6yner:

ny= 0,98*0,98*0.9*0,5=0,4321=43,21%

Oror KIIJI nazemaercs KIIJ[ Opyrro, mpu 3TOM HE YYHUTBIBACTCS, 4YTO YacTh
3IIEKTPOIHEPTUH, BhIpabaTHIBAEMON I'€HEPaTOPOM, pacxXxoayercss Ha o0ecrieyeHre COOCTBEHHBIX
HyX1 snekrpoctaniuu. KIIJ[, yuauteiBaronuii moTpediaeHue COOCTBEHHBIX HYXKJ, HA3bIBACTCS
KIIJ nerro, xotopsiii Hke KIIJ Opyrro. Eciau npunsaTh notpedieHre COOCTBEHHBIX HYKI

0koJ10 6 %, To MO)kHO onpenenuTh KII/ Herro:
Nyu=0,4321*(1-0,06)=0,404061=40,61%.



