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Pabouyas nporpaMma paccMoTpeHa M 0J00peHa Ha 3acefaHuu  Kadeapsl
DnexTpocHabKeHHs IPOMBILILTEHHBIX PEANPUSTHHA

30.01.2025 r., nporokon Ne 4
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmu3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouast mporpamMma repecMoTpeHa, 00CcykKaeHa u o00peHa s peanusaruu B 2029 - 2030
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogoopena st peanuszanuu B 2030 - 2031
y4eOHOM roJly Ha 3acefaHuM Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enpro mpemnogaBaHus AUCHUILTHHBI «OO0Mas YHEPreTHKay SIBIsieTcs (OPMUPOBAHUE Y
CTYJICHTOB 3HAHHMK B O0JACTH TEOPHUM M NMPAKTUKHU MMPOM3BOJICTBA TEIUIOBOH M AJICKTPHUECKOU
SHEPTUH.

3a1aun TUCIUIUTMHBI — YCBOCHUE CTYICHTAMU:

- 3HaHU 00 OCHOBHBIX BO30OHOBIISIEMBIX H HEBO300OHOBIISIEMBIX SJHEPTOPECypCax;

- OCHOBHBIX MOJIOKEHHH TEPMOIMHAMHKH;

- TEOPUH TEIUIO0OMEHA;

- TEXHOJIOTHH ITPOU3BOICTBA AICKTPUICCKOM U TETUIOBOM SHEPTHH Ha SJIEKTPOCTAHITUSAX

- TPUHLUIOB JCHCTBUSL W  KOHCTPYKIIMM OCHOBHOTO  3JEKTPOOOOpPYHAOBaHUS
3JIEKTPOCTAHIIHH.

2 MecTo TUCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/ibHOIi MporpaMMbl

Hucnummmaa «OO0IIas YHEPreTHKay BXOJIUT B YacTh Y4eOHOTO IUiaHa, (GopMHUpyeMyro
y4aCTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHH 00pa30BaTeIbHOM MPOTPaMMBI.

Jnst  w3ydeHus  AMCHMIUIMHBI ~ HEoOXoaumbl  3HaHWS  (YMEHHMs,  BJIaJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

Marematuka

®usuka

BBenenue B HanpaBiieHUE

BBenenue B crienuaibHOCTD

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUYCHUSI AUCIUILITNH/TIPAKTHK:

[lepexoiHbIE TPOIECCHI B ANMEKTPOIHEPTETUUECKUX CUCTEMAX

DNeKTpUYECKHEe CTAaHIIMU U TTOICTAHIINHI

DnexTpoOe30MacHOCTh

DneKkTpocHa0KeHHEe

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pe3ynbrate ocBOEHUS TUCHMIUIMHBI (MOAymst) «OOImas sHepreTuka» o0ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOIIMMH KOMIIETEHIIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-5 CnocobeH olleHMBaTh HOpPMAaNbHBIE, YTSDKEJICHHBIE M TOCICaBapUHBIE PEXUMBI U
JINKBUJIMPOBATh aBapUIHbBIE PEIKUMEI pa00THI 00HEKTOB PO ECCHOHATLHON EeITSIALHOCTI

I1K-5.2 [IpoBoauT mnpoduUIaKTHUECKUE WCHBITAHUA W OCYIIECTBISAECT aHaIH3
(DYHKIIMOHMPOBAHMS YCTPOMCTB peJICHHOM 3allIMTEI M ABTOMAaTHKH




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)

OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBseT 3 3aueTHbIX equnul] 108 akax. yacos, B
TOM YHCIIE:

— KOHTakTHas pabora — 10,7 akas. 4acoB:

—aynutopHas — 10 aka. gacos;

— paeayautopHas — 0,7 akaj. 4acos;

— camocTosTenpHas padota — 93,4 akaj. 4acos;

— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;

— MOJTrOTOBKa K 3auéTy — 3,9 akaj. Jac.

®dopma arTecTalum — 3a4eT.

AynutopHas I e
KOHTaKTHas pabora E 3 dopma TeKyIero
s X Bu KOHTPOJIS
Pa3nen/ Tema 2 (B axaz. uacax) = A . p Kon
> 3 ©| caMOCTOATENbHOM | YCIEeBaeMOCTH U
JIACITATIINHEL & [~ . | xommereHn
0 B pabdoTsl MPOMEXKYTOYHOMN
na6. | mpaxt. | €8
Tek. : 1 28 aTTeCTalnn
3aH. 3aH. | O &
1. IToaroroBka K 3a4ety
VceTHoe .
1.1 TToaroTroBka K 3a4eTy 3 YcTHbIi onpoc TIK-5.2
cobecenoBaHme
Hroro no pazneny
2. Tema 1. DHepropecypchl v HX
HCITOIb30BaHNE
2.1 Duepropecypchl M HX OnopHbIH cTHBIH onnpoc AKP
propeeyp 3| 2 2 20 p LY p TK-5.2
HUCIIOJIb30BaHUE KOHCTEKT JICKIIHI Nel
HWroro no pazaeny 2 2 20
3. Tema 2. OCHOBHEIE
TTOJIOKEHHUS TEXHUYECKON
TEPMOJIUHAMUKHI
3.1 OCHOBHEIE TONOXKEHHUS OnoDHA CIHBL OIDOC
TeXHHYECKOI 3105 1 20 p o P TK-5.2
KOHCIIEKT JICKIMI AKPNel
TEPMOJUHAMUKHU
HWroro no pazaeny 0,5 1 20
4, Tema 4. Texunonorus
MPOM3BOJICTBA 3JICKTPO-IHEPTUH
Ha 3JIEKTPOCTAHIIUAX
OnopHblit
4.1 Texnonorus KOHCIEKT JICKIIHIA,
MMPOU3BOJICTBA CTHBIH OIPOC VcTHBIR onpoc
POH3BOA 3|05 1 20 | Y poc, P TK-5.2
3JIEKTPO3HEPTHU Ha pedepart, noknaz ¢ AKPNe2
AIEKTPOCTAHIHUAX Npe3eHTalUe o
TeMe
HWroro no pazaeny 0,5 1 20
5. Tema 3. OCHOBBI TeOpUH
TEemI000MeHa
5.1 OCHOBEI TEOPHH OmnopHBIH VcerHeIi onpoc
P 3 | 05 2 | 20 p y P IK-5.2
TermIooOMeHa KOHCIEKT JICKITHi AKPNel
Uroro no pazneny 0,5 2 20
6. Beenenne




6.1 Benenne 0,5 13,4 Bxo1HO#M KOHTpPOJIB TIK-5.2
HUroro no pazneny 0,5 13,4

Uroro 3a cemectp 4 93,4 3a4ET

Hroro no aucuuIuinHe 4 93,4 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
0o0pa30BaTeNbHBIX TEXHOJOTMM B MpPENoJaBaHUM JAUCHUILUIMHBI «OOmas 3HepreTuxa»
UCIIOJIB3YIOTCA TPAAULIMOHHASA U MOAYJIBHO-KOMIIETEHTHOCTHAS! TEXHOJIOTUH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (HOPMHUPOBAHHE OCHOBHBIX
npeAcTaBieHuid 1o Kypcy «OOmas »HEepreTukay NpPOMCXOJUT C  HCIHOJIb30BAHUEM
MYJIbTUMEIUHHOr0 000pYJ0BaHUS.

Jlekuuy TPOXOAAT B TpamuiuoHHOW ¢(opme, B ¢dopme JeKUUH-KOHCYIbTaUUH |
npobnemMHbIX Jekuuid. Teopernueckuil Marepuan Ha HPOOJEMHBIX JIEKIMSIX —SBISETCS
pe3yJbTaTOM YCBOCHHUS MOJYYEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYNbTALMAX H3JI0)KEHHE HOBOTO
MaTepuaa COIPOBOKIAAETCS ITOCTAHOBKOM BOIPOCOB M JUCKYCCHUEH B IIOMCKAX OTBETOB HA ITH
BOIIPOCBI.

[Ipu npoBeneHNM MPAKTUUECKUX 3aHATHUIX MCIIONb3YIOTCS pad0oTa B KOMaH/E U METO/IbI
IT.

CamocrosiTenbHast paboTa CTUMYJIMPYET CTYAEHTOB B IIPOLIECCE MOJTOTOBKU TOMAIIHUX

3a,I[aHPII>i, IIpyu pCHICHHUHN 3ada4 Ha IPAKTHYCCKHX 3aHATHUAX, IIPHU IMOATOTOBKE K KOHTPOJIbHBIM
NAROTAM U ITOTOROI ATTECTATIUU

6 YueOHO-MeTOAMYeCKOe 0O0ecneueHue CAMOCTOSITeIbHOM padoThl 00y4YaroMuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. TluckynoB, B. M. OOmias snepretuka : y4deOHoe mocodue / B. M. IluckyHoB. —
Mocksa : ULl PUOP : HUI| UHOPA-M, 2016. — 134 c. — Tekcr : snextponnsii. — URL:
https://znanium.com/catalog/product/561337 (aara obpamienus: 19.02.2025). — Pexum goctyma:
10 MOATHCKE.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. VYnanos C.H. Bo300HOBIsIeMbIe HCTOUHHUKH 3HepruH : yueO. nocodue / C.H. Y nanos.
— 3-e m3., mepepad. u pon. — HoBocubupck: M3a-Bo HI'TY, 2014. — 459 c. (Cepust «YaeOHUKH
HI'TY»). ISBN  978-5-7782-2467-4. —  Tekcr : onektpoHHbii. —  URL:
https://znanium.com/catalog/product/556622 (nara obpamienus: 19.02.2025). — Pexum goctyma:
10 TOATHUCKE.

2. Kyszpmun, C. H. HeTpagunnoHHbIE UCTOYHUKA DHEPTUU: OMOIHEpreTHKa @ yueOHoe
nocobue / C.H. Ky3pmun, B.W. Jlsmkos, 10.C. Ky3smuna. — Mocksa : UTHOPA-M, 2024. —
128 ¢. — (Boicmiee oopazoBanue). — DOI 10.12737/17709. - ISBN 978-5-16-018790-7. - Tekct

anektponHbii. - URL: https://znanium.ru/catalog/product/2122490  (mara oOpamieHus:
19.03.2025). — Pexum gocTyma: 1Mo MomrcKe.

3. KymunoB, A. A. TemoBsle anekrpuueckue ctaHuuu. Cxembl U 00OpyJOBaHUE :
yueOnoe mocodue / A.A. KyaunoB. — Mocksa : UHOPA-M, 2024. — 325 c¢. — (Bricmiee
oOpazoBanme). - ISBN 978-5-16-019521-6. - Tekct : onektponsbsii. - URL:
https://znanium.ru/catalog/product/2125135 (mata oopamierus: 19.03.2025). — Pesxxum mgoctyma:
10 TIOJIITHCKE.



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

4. Koctiok, A. I'. [lapoBbie TypOUHBI U Ta30TYPOMHHBIC YCTAHOBKH JIJIS 3JICKTPOCTAHITHI
: yueOHuk i By30B / A. I'. Koctiok, A. E. bynkun, A. JI. Tpyxuuit - Mocksa : 3narenbckuii
nom MDU, 2019. - ISBN 978-5-383-01400-4. - Texkcr : snexkrponusiit / ObC "KoHcynbTaHT
cryaenra” : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383014004.html
(mara obpamenus: 19.03.2025). - Pexxum nocTyma : 1mo mojarucke.

5. Tpyxuuii, A. 1., [Tapora3oBsie yCTaHOBKHU 3JIEKTPOCTAHIIMH | yueOHUK [U1si By30B / A.
H. Tpyxauit — M. : Uznarensckuii nom MOU, 2019. — ISBN 978-5-383-01277-2 — Tekcr :
anektpouusii  //  DOBC  «Koncymbrant  crymeHta» . [caiit] - URL
https://www.studentlibrary.ru/book/ISBN9785383012772.html (mata obpamenus: 19.03.2025). —
Pexxum nocryna : 1o noamnucke.

6. Makapos, A. A. CucTeMHBIE HCCIIEA0OBaHUS pa3BUTHs SHepreTuku / A. A. Makapos. -
M. : WMsparenbckuit gom MOU, 2019. (Cepus "Boicmas mkona ¢usuxu") — ISBN
978-5-383-01259-8 — Tekcr : anexrponusiii // DBC «KoucyasTant cryaenray . [cait]. — URL :
https://www.studentlibrary.ru/book/ISBN9785383012598.html (nara oopamenus: 19.03.2025). —
Pexum noctymna : 1o noamnucke.

7. Anxacos, A. b. B0300HOB/sIeMbIC UCTOYHHUKHM JHEPruu . ydeOHOe mocobue / A.
b.AnxacoB. — M. : Usmarensckuii gjom MOM, 2016. — ISBN 978-5-383-01165-2 - Tekcr :
anektponnsi  //  DOBC  "Koncymprant — crymenta"  : [cait]. — URL
https://www.studentlibrary.ru/book/ISBN9785383011652.htm| (mara obpamenus: 19.03.2025). —
Pexxum nocryna : 1o noamnucke.

8. beictpunkuit, I'. @. OOmas sHepreTHKa: SHEpreTudeckoe odbopyraoanue. B 2 u.
Yacte 1 : cnpaBounuk misi By3oB/ I'. @. beictpunkwmii, D. A. KupeeBa. — 2-e u3n., ucnp. u
norn. — MockBa : WznmatensctBo FOpaiit, 2025. — 222 c.— (Bricmee obpazoBanue). —
ISBN 978-5-534-03275-8. — Texkcr : anextponHbiii // OOpa3oBarensHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/563006 (mara oOpamenus: 19.03.2025).

9. beictpunkuii, I'. @. OOmas 3HEpreTrka: dHepreTudeckoe obopymoBanue. B 2 4.
Yacts 2 : cnpaBoyHuK ans By3oB/ I'. @. beictpunkuii, 3. A. KupeeBa. — 2-e uzfa., ucip. u
norr. — Mocksa : UMzmatensctBo FOpaiit, 2025.— 371 c.— (Bricimee oOpa3zoBanue). —
ISBN 978-5-534-03276-5. — Tekcr : snextpoHHbI // OOpa3oBarensHas miuatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/563028 (mara obparmenus: 19.03.2025).

10. beictpuukuii, I'. d. OOmas sHepreTuka : yueOHuK ais By30B / I'. @. beictpunikui,
I'. I'. Tacanramkues, B. C. KoxuueHkoB. — 2-¢ u31., ucnp. u aomn. — Mocksa : M31areinscTBo
IOpaiit, 2025. — 414 c. — (Boiciiee obpazosanue). — ISBN 978-5-534-20009-6. — Texkcr :

anekTpoHHbld  //  OOpaszoBatenbHass  tatrdpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/557451 (mara obpamenus: 19.03.2025).
11. Kypnan «BecTHuk HOVYpl'Yy. Cepus «OHEPTeTUKa

https://www.powervestniksusu.ru/index.php/PVS

12. XKypHan «DNeKTpOTeXHUYECKHEe CHCTEMbI U KOMIUTEKChD» hitp://esik.magtu.ru/ru/

13. KXypunan  «BectHuk  VBaHOBCKOrO  TOCYJapCTBEHHOI'O  HHEPreTHYECKOro
yHuBepcuteray http://vestnik.ispu.ru/

B) MeToanyeckne yKazaHusi:

1. [MuckyHoB, B. M. O6mias snepreruka : yaueonoe nocooue / B. M. [TuckyHoB. — MockBa
. UII PUOP : HUIlT MH®D®PA-M, 2016. — 134 c¢. — Tekcr : anmekrpoHHsii. - URL:
https://znanium.com/catalog/product/561337 (nara oopamenus: 19.03.2025). — Pexum nocryma:
TI0 TTO/IITUCKE.



https://www.studentlibrary.ru/book/ISBN9785383014004.html
https://www.studentlibrary.ru/book/ISBN9785383012772.html
https://www.studentlibrary.ru/book/ISBN9785383012598.html
https://www.studentlibrary.ru/book/ISBN9785383011652.html
https://urait.ru/bcode/563006
https://urait.ru/bcode/563028
https://urait.ru/bcode/557451
https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/
https://znanium.com/catalog/product/561337

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haunmenosanue I10 Ne torosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Office 2007 Ne 135 ot 17.09.2007 Gecepouro
Professional
7Zip cB0OOIHO pacmpocTpansemoe [10 0OecCpovYHO
FAR Manager ¢B000HO pacapocTpansgeMmoe 11O 0eCcCpOYHO
LibreOffice cB000AHO pacrpocTpansgemoe IT1O 0OeccpoUHO
Linux Calculate cB0001HO pacupocrpansemoe 10 0ECCPOYHO

HpO(l)GCCI/IOHaJILHLIe 0a3bl JaAaHHbIX " I/IH(l)OpMaIII/IOHHbIe CIIPaAaBOYHbLIC CUCTEMBI

HazBanue xkypca

CchlIKa

Wndopmanmonnas cucrema - baHk
JTaHHBIX yrpo3 Oe3omacHOCTH
npopmannn PCTIK Poccun

URL:
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962

HNudopmanmonnas cucTeMa -
HopmatuBHubie MIPaBOBbIE aKTBhlI,
OpraHU3aMOHHO-PACTIOPSAIUTEIHHBIC
JIOKYMEHTHI, HOPMAaTHBHBIE Hu
METOIUYECKHUE JIOKYMEHTBI
MOATOTOBJICHHBIE MPOEKTHI JJOKYMEHTOB
10 TEXHUYECKOM 3amuTe MHPOPMAIH
OCTDOK Poccun

URL:
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/d

1 skumenty-tzi2ysclid=lujknksfy 724757053

MexnyHapoaHas — pedepaTuBHas U
MIOJTHOTEKCTOBas ~ CIpaBoYHas  0asza
JaHHBIX HAay4YHBIX W3HaHui «Springer
Nature»

URL: https://www.nature.com/siteindex

DNEeKTPOHHBIE pecypchl OUOIMOTEKH
MI'TY um. I''I. HocoBa

URL.: https://host.megaprolib.net/MP0109/Web

Poccuiickas I'ocynapcrBeHHas
6ubnunoreka. Karamoru

URL: https://www.rsl.ru/ru/4readers/catalogues/

URL: http://www1.fips.ru/

®denepanbHOE rOCyIapCTBEHHOE
O10/KETHOE yupexaeHue
«DenepabHbII WHCTUTYT
MIPOMBIIIITICHHONH COOCTBEHHOCTH
Hamnuonanbuas
MH(pOPMaAITMOHHO-aHATUTUYECKAS
cucteMa — Poccuiickuii  UHIEKC

HayuyHoro uutupoBanus (PUHLI)

URL.: https://elibrary.ru/project risc.asp

3J’IeKTpOHHa$I 6a3a HepI/IO,E[I/IquKI/IX
m3manuit East  View  Information
Services, OO0 «MIBUC»

URL: https://dlib.eastview.com/



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
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9 MartepuajibHO-TEXHHYECKOE o0ecTiedeHne TUCUMILTHHBI (MOYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecrieueHNe JUCUUTUINHBI BKIIIOUACT:

1. V4eOHble ayauropuum Ui MPOBEIEHUS 3aHATUM  JIEKLIIMOHHOIO THUIIA —
MYJbTUMEUIHBIE CPEICTBA XPAaHEHMUS, II€pelau U NPeICTaBIeHUS HHPOPMALIUH.

2. Y4eOHbIE ayIUTOPUM ISl TPOBEACHUS MPAKTUYECKUX 3aHATUH, TPYMIOBBIX U
VHIVBUAYAJIbHBIX KOHCYJIBTALMN, TEKYLIETO KOHTPOJISA U IIPOMEKYTOYHON aTTECTalluM — JIOCKa,
MYJIbTUMEAUNHBIN IIPOEKTOP, KPAH.



NMPUJIOKEHME 1
(o0s3aTeNBHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

AynuTopHas caMmoOCTOsTellbHas paboTa CTYIGHTOB Ha MPAKTHYECKUX 3aHATHAX
OCYLIECTBJISIETCS. 110/l KOHTPOJIEM IIpenojaBaTesii B BHUAE pEIICHUs 3a7ad U BBIIOJHEHUS
yIpaXHEHUH, KOTOPbIE ONpeessieT IpenojaBaTesb Uil CTyICHTA.

Bueayaurophast camocTosiTesibHas paboTa CTYJEHTOB OCYIIECTBISIETCS B BUJIE UTEHUS C
IpopabOTKOM MaTepHasa 1 BbIIOJIHEHHS JOMAIIHUX 3a/laHUH C KOHCYJIbTAllUsIMU IIPENoAaBaTes.

Tembl pedepatoB:

Texnonoruueckuii mponecc KIOC.

Texnonornueckuii npouecc ADC.

TexXHOIOrnYeCKH MPOLECC MPUIIMBHBIX JJIEKTPOCTaHIUH.
TexHoIornuecKuii IpoLecc COJHEYHbIX AJIEKTPOCTaHIIUMN.
TexXHOIOrnYeCKHii MPOLECC Fre0TEPMAIIBHBIX JIEKTPOCTAHIU.
TexHoornuecKkuii NpoLecc BETPO3IEKTPOCTAHIIUN.

ook wndE

JloManinue KOHTPOJIbHbIC Pa00ThI:
3agaHus K JoMalIHell KOHTPOJIbHOMH padoTe Nel «OcHOBBI TePMOANHAMHUKH

1 BapuanT

1. KakoBa BHyTpeHHss sHeprust 20 MoIb OAHOATOMHOTO Ta3a npu 27°C?
1) 74,8 xJIx 3) 6,73 xJIx

2) 7479 Ix 4) 50 xJIx

2. CpaBHUTHh BHYTPEHHHE DHEPTUU aproHA U Telus MPU OJMHAKOBBIX TeMIlepaTypax.
Maccrl Ta30B OJUHAKOBBI.

1) paBHBI 3) 1/10

2) 1/40 4) 2/5

3. Kakoe xoJm4ecTBO TEIUIOTHl HEOOXOAUMO 3aTPaTHTh JUIS HarpEeBaHUS METHOTO pe3lia
maccoit 400 r ¢ yaenbHoi TermnoémkocThio ¢ = 500 [x/kr*K ot 20°C mo 1300°C ?

1) 256 M 3) 256 k/Ix

2) 260 xJIx 4) 260 M]Tx

4. Kakoe KOIMYecTBO TEIUIOTHI HeoOxoaumMo Ui miuaBieHus 240 T cramu, B3ATOTO MpU
TeMIeparype IiaBjieHus? Y aeabHas TeIIoTa IJIaBJIeHus CTalln

A = 60 xJx/kr
1) 14,4 xJIx 3) 144 Ix
2) 14,4 JIx 4) 14,4 MJTx

5. Ilpu nonHOM cropanuu apos Beiaenuwiock 50000 k/x sneprun. Kakas macca apos
cropena? (q = 10 M[x/kr)
1) 10 xr 2) 2 kxr 3) 50 kr 4) 5 kr

6. UeMy paBHO M3MEHEHHE BHYTPEHHEW YHEPTUM ra3a, eclid eMy MepeJaHO KOTUYEeCTBO
ternoTsl 300 JIk, a BHENTHUE CUIIBI COBEPIIMIIN HaJ HUM padoty 500 [Ix?

1) 800 Tx 3) 400 dx

2) 100 Tx 4) 200 Tx

7. TernoBOM aBUTATENH 32 ITUKJI TIOJy4aeT OT Harpesaress dHepruto, pasuyto 1000 Jx, a
otnaet xonoaunpHuKy 3Hepruto 800 J[x. Uemy pasen KIIJ[ TeruioBoro npuraresns?



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

8. MueprtHbIii Ta3 KommuecTBOM | Moab Ckanu, coBepmmB padoty 100k, a 3arem
oxjanunu. B pesynbraTe 3TOro temmeparypa rasa nonusunach Ha 20°C. Kakoe koiamuecTBo
TEIUIOTHI 0TAaJ ra3? OTBET OKPYTIUTE JI0 LIEIBIX.

9. Cmemanu naBe >XHUJIKOCTH OJMHAKOBOM MAacChl C OJMHAKOBBIMU YJIE€IbHBIMU
TEIUIOEMKOCTSIMH, HO pa3HOM TeMIlepaTyphl: TeMueparypa nepBoii xkuakoctu 250K, remneparypa
Bropoir 350K. Ompenenute temmeparypy oOpasoasiieiicss cmecu B °C. Ilotepsmu Teria
npeHeOpeub.

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

p.10°TIa, 4 1)6-10° Ix
. 1 2 2)18-10° Ik
, 3)2-10° Ik
: 4)15-10° Ik
. Ve
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11. IlpuBeauTe npuMepsl IpeBpaIeHUs] MEXaHUYECKON SHEPTUU BO BHYTPEHHIOIO U
00paTHO B TEXHHUKE.

12. Tloyuemy MOXHO TOBOPUTH, UTO CUCTEMA 00J1a1aeT BHYTPEHHEH sHepruei, Ho Helb3s
CKa3aTh, YTO OHA 00JIAAET 3aacoM OMPEACIEHHOTO KOJIMYECTBA TEIIOTHI WIIA PabOThI?

13. Kakue npoueccs! Ha3biBatoTCsl HeoOpaTuMbeiMu? Ha3oBuTe Hanbonee TUIIUYHbIE
HeoOpaTUMBbIe MPOIIECCHI.

14. Ecnu Obl peky MOTEKJIN BCIISATh, 03HAYAJIO ObI 3TO, YTO HApYyIIAETCs 3aKOH COXpaHEHHUs
SHEpPruu?

15. B xakoM ciy4yae u3MeHeHHe BHYTPEHHEH SHEepruy OTPULIATENIbHO?

2 BapuaHT

1. KakoBa TemmepaTypa OJHOAaTOMHOIO HJAEAJBHOTO Ta3a, €CIM HM3BECTHO, YTO
BHYTPEHHs SHEPrHs 2 MoJIb cocTaBiseT 831 k/[x?

1) 36-10°K 3) 33-10°K

2) 5-10°K 4) 5-10*K

2. CpaBHUTb BHYTPEHHHME PHEPIUU aproHa M HEOHA MpPHU OJAMHAKOBBIX TeMIepaTypax,
Macchl Ta30B OJMHAKOBBI.

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

3. Kakoe konmdecTBo TemiaoThl HeobxoaumMo uist miaaBienus 10 T cepebpa B3STOro mpu
TeMIIepaType TnaBineHns? Y ienpHas TemIoTa miasiernus cepedpa 1-10°x/kr.
1) 1 xJTx 3) 2 kJIx
2) 1,5 k/Ix 4) 3,2 xJIx

4. Kakoe KOJIMYECTBO TEIUIOTHI HEOOXOJAMMO COOOIMTH BOJe Maccod 10r, B3sATOM TpH
temneparype 0°C, nis Toro 4roObl HarpeTh e€ 10 TeMIepaTyphl KUIIEHUS U UCTIApUTH? Y feNbHast
termoeMKocTh Boabl 4200/ [x/kr- K, ynenpHas Terora napoodpazoBanus Bobl 2,3M /KT

1) 15600 /Ix 3) 2720 Hx

2) 30000 [Tx 4) 27200 Jx

5. CKOJBKO HYXHO CXKedub KaMEHHOTO YIJIs, 4To ObI Bhaemunock 1,5-1087x sueprun?
(ynenbHas TeruioTa cropanus 30MJIx/kr)

1) 2,5 kr2) 3 xr 3) 5,4 xr 4) 5 kr



6. UneanpHbiii raz coBepmma padoty 400k u mpu TOM €ro BHYTPEHHSS dHEPTHUS
yBenuumiack Ha 100/x. YUeMy paBHO KOJIMYECTBO TEIUIOTHI, MOJYYMJI WIM OTAA] ra3 B 3TOM
npouecce?

1) ra3 momyumn 500/ Ix 3) ra3 otman 500/1x
2) ra3 nomyunn 300]Ix 4) ra3 otgan 300/1x

7. TemoBas MamHa 3a MUK paboThl momydaeT or HarpeBatenst 100/[x u oTmaer
xonoamibHUKY 40/[x. Yemy paBen KII/] TenioBoii Mammub1?
1) 40% 2) 60% 3) 29% 4) 43%

8. OTHOATOMHBIN Ta3 B KOJIMYECTBE 6 MOJICH IOrjomaeT KoaudecTBO TerioTel Q. [lpu
3TOM TemrepaTypa ra3a nosbimraercs Ha 20K. Pabora, coBepmiaemasi ra3oM B 3TOM IpoIiecce
paBHa 1 x/[x. [TornomnaeMmoe KOJIMUECTBO TEIIOTHI B K[ paBHO. ..

9. B kaiopuMeTpe CMENIaau JBE KUIAKOCTH OJWHAKOBOW YICIBHON TETUIOEMKOCTH, HO
pasHoit maccel (M2 = 2m1) u pasubie Temmnepatrypsl t1 = 20°C u t2 = 80°C. Ompexaenure
Temmeparypy oopazoasiieiics cmecH (B °C). [ToTepu Teria cauTaTh MPEeHEOPESIKUMO MAJTBIMH.

10 Kakyro paGoTy COBEPIIHI OJHOATOMHEIH I'a3 B IIpolecce, H300pakeHHOM Ha pV- JHarpaMme
4 p.103TIa 1) 2,5 x/Ix

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

0.1 02 T VaB

11. Y1o06b! OXJIaAUTH NPOLYKT, J€J HaJI0 KJIACTh CBEPXY MJIM CHU3Y?

12. T'azy nepenaeTcs HEKOTOPOE KOJIMYECTBO TEIUIOTHI. MOKET JIM TeMIepaTypa ras3a mnpu
3TOM NOHMKATHCSA?

13. Yewm oTnmvaeTcsi HarpeBaHKE Tesla OT COOOIICHHUS €My TETUIOTHI?

14. Tlouemy He BO3MOXEH BEeUHbIH 1BUrarens 1 poga?

15. Yro nokassiBaeT pabouas PV u teroas TS nuarpammer?

3agaHus K JoMalIHell KOHTPOJILHOH padoTe Ne2 « JHepropecypchl U X
ucnoab3oBanue. IIpou3BoacTBO JIEKTPUYECKOH M TEIJIOBOM JHEPTrUN».

Bapmuanr 1

1. DnemeHTapHBINA COCTaB TBEPIOTO U KHUJIKOTO TOTLJIUB.
2. Temnora cropaHus.

3. AocomotHas temmeparypa. [lukn Kapro.

4. TennoBble MOTEPH MAPOBOTO KOTJIA.

Bapmuanr 2

1. 301BHOCTH M BIQXKHOCTh TOTUIHBA.

2. YCIIOBHOE TOIUIUBO.

3. AoGcomoTHOe naBieHue. [1epBhIif 3aK0H TEPMOTMHAMUKH.
4. TennoBoii 6anaHc MapoBOro KOTIia.

Bapuant 3

1. Kuzakue TorumMBa M KX OCHOBHBIC XapaKTEPUCTUKH.

2. OCHOBHBIE BUIbI SHEPIOPECYPCOB, UX HA3HAUCHHE.

3. VYaenbHbIl 006EM. BTOpOI 3aKOH TEPMOIMHAMUKH.

4. KoadpunueHT mone3Horo AeiMcTBUs U pacxo]l TOIUIMBA TAPOBOT0O KOTJIA.



Bapuanr 4

1. Teepaplec TOILUTUBA U UX OCHOBHbBIC XapaKTEPUCTHKH.

2. Heopranuueckue roprovne TOIIHBA.

3. AocomotHas temmeparypa. Paboyas pv- u TeruioBast TS- muarpaMMsl.
4. DHepreTHyYecKre KOTEJIbHbIC arperaThl.

Bapuant 5

1. T'a3000pa3Hble TOMJIMBA U MX OCHOBHBIE XapaKTEPUCTHKH

2. Opranuueckuie TOIIMBA (TOPIOYHE)

3. AOcomoTtHoe naBienue. M30XopHbIi 1 M300apHBIN MPOLIECCH
4. HasHaveHue u Kiaccu(uKanus KOTI0ArperaTos.

BapuanT 6

1. CoctaB npoIyKTOB CrOpaHUs MPU CKUTAHUA OPTaHUYECKUX TOTUINB.
2. OKHUCIHTENN.

3. VnenwHbil 006EM. M30TepMIYeCcKHii U aa0aTHBIA TPOIECCHI.

4. VI3 4ero cOCTOUT KOTEIbHAs YCTaHOBKA.

IlepeyeHb KOHTPOJIbHBIX BONPOCOB /LISl IOATOTOBKH K 3a4eTy 10 JMCHHUIIIMHE
«O01Ias1 FHEPreTHKA»:

1. Ilepeuncnure OCHOBHBIE BO30OHOBIIIEMBbIE U HEBO30OHOBIIIEMBIE SHEPreTUUYECKHE
pecypchl.

2. Ha3zoBure 351eMeHTapHBIN cOCTaB TBEPAOIO TOIUIMBA M BU/IbI MacChl TOIIJIMBA.

3. Uro sBnseTCS OCHOBHON XapaKTEPUCTUKOM JF000TO BH/IA TOILUINBA?

4. Yro Takoe yCIIOBHOE TOILIUBO?

5. Ha3oBuTe OCHOBHOM MPUHIMII TOJYyYEHHUS TEIJOBOW OHHEPrMM Ha AaTOMHBIX
AJIEKTPOCTAHLIUSAX.

6. VYkaxkuTe OCHOBHBIE TIapaMeTPbl COCTOSHHS pabodero Tela W WX EIUHHIIBI
U3MEpEHUs.

7. UYewm oTiiMyaeTcs peabHbIN ra3 OT UIealbHOIO ra3a?

8. aiiTe onpezeneHue CpeJHed U UICTUHHOMN TEIIOEMKOCTH.

9. OOBscHUTE CYITHOCTH | 3aKOHAa TEPMOJIMHAMHUKH W HAIUIIMTE €T0 MAaTEeMaTHYECKOE
BbIpa)KEHUE.

10. OnumuTe OCHOBHBIE TEPMOJUHAMUYECKHE MTPOIECCHl U YKAKUTE YHEProOalaHC ITUX
IIPOLIECCOB.

11. KaxoBa cymHnocTs |l 3akoHa TepMoinHaMuKu?

12. Yro Ttaxoe nukn Kapao? Uem orniennBaercst ero 3ppeKTuBHOCTH?

13. Tlokaxwute B P, V- U T, S- quarpaMMax XapakTepHbIe 0OJIACTH W JIMHHUH JJIS BOABI U
BOJISIHOTO T1apa.

14. Tlokaxwute B T, S- muarpamMme IUIOMIAIKH, H300pa)karoiiie KOJUIECTBO TEIIOTHI Ha
MOJIOTPEB BOJIBI, TEIJIOTY Mapoo0pa30BaHusl, TEIIOTY Ha IIeperpes napa.

15. Yem onpenensercs 3pGHeKTUBHOCTh XOJIOAUIBHON YCTAHOBKH?

16. B ueM 3akiodaeTcss TMpolecc TermiooOMeHa W ero (¢u3uyecKas CYyIIHOCTH?
[lepeuucnure BUIbI TEIIOOOMEHA.

17. OOGbsicHUTEe TIpollecC TEIUIOMPOBOJHOCTH W 3alUIIUTe 00yl  Qopmymny
TETIONPOBOIHOCTH B U depeHImansHoin Gopme.

18. B uem 3akio4aercsi CymHOCTh KOHBEKTUBHOIO TEIUIOOOMEHA M METOJ PELICHUs ¢
MOMOIIbIO TEOPHH MOAOOHS U KPUTEPHUEB MOA00MS.

19. Onumure Qu3nueckue mNpoIecch TeII000MEHa NP H3MEHEHWH arperaTHoro
COCTOSIHUS BEILECTBA.

20. Ha3zoBHTE OCHOBHBIE 3aKOHBI TYYHCTOTO TEIIOOOMEHA.

21. Kak mpoucXoIUT TEIJI000MEH U3ITyYCHHUEM MEXITY ABYMS TEIaMu?

22. HazoBuTe 0COOCHHOCTHU M3TYUYCHHSI Ta30B.



23
DHEPTHH.
24
paboTHI.
25
CTaHIIMH.
26
27
28
29
30

. [lepeuncnure TUMBI AAEKTPOCTAHIIUN IO TPOU3BOJCTBY AJIEKTPUUYECKON U TEIJIOBOM
. OnummTe NPUHIUIHAIBHYIO TerioBylo cxemy TOC W OCHOBHOW NPUHLMN €€
. I[lepeuncnure ocHoBHBIE crocoObl yBenuueHus KIIJ[ TermoBoit mapoTypOMHHOM

. YKaXUTe€ OCHOBHOH TEPMOJMHAMUYECKUM MPUHIUIT Teroukanuu Ha TOL.
. Uto Takoe ko3¢ dunment ucrnonp3oBanus tormusa TOL[?

. Onumure NpUHLKI ASHCTBUS ra30TYpOUHHOIN YCTaHOBKH.

. B 9em 3akmrogaercs nmpuHIHI paboOTy Mapora3oBoi yCTaHOBKU?

. [lepeuncnure Tunbl peakTopoB U cxeMbl ADC.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3yabTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA /I IPOBEAeHHs POMEKYTOUYHON aTTeCTALNH:

Kon
WHJMKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1eHOYHEIE Cpe€acTBa

IIK-5: CnocodeH ouneHMBATL HOPMAJIbHbIE, YTSKeJEHHbIEe M TOCJeaBAPUiHbIEe PeKMMbI M JUKBUIANPOBATHL aBapHiiHble Pe:KMMbI PadoThI
0(heCCHOHAIBLHOM AeSITeJIbHOCTH

00bLEKTOB I

[1K-5.2

[IpoBoaut
npodunakTudecKkue
UCIBITaHUS u
OCYLIECTBJISIET  aHAJU3
(GYHKIIMOHUPOBAHUS
YCTPOMCTB penenHon

3alllUThl 1 aBTOMAaTHKHU

TecToBBIC 3a1a4M:

1 BapuanT

1. KakoBa BHyTpeHHsIst aHeprus 20 MoJb 0JlHOaTOMHOrO ra3a npu 27°C?
1) 74,8 kI 3) 6,73 xJx

2) 7479 JTx 4) 50 xJIx

2. CpaBHUTH BHYTPEHHUE SHEPTUU aproHa U Telius MPU OJIMHAKOBBIX TeMIepaTypax. Macchl ra30B OJJMHAKOBBI.
1) paBHBI 3) 1/10
2) 1/40 4) 2/5
3. Kakoe koJHM4YeCTBO TEMIOTH HEOOXOAUMO 3aTPAaTUTh ISl HarpeBaHus MeaHoro pesina maccoil 400 T ¢
yaensHoM TeroéMkocThio ¢ = 500 JIx/kr*K ot 20°C go 1300°C ?

1) 256 M T 3) 256 xIx

2) 260 xJIx 4) 260 M]Tx

4. Kakoe KOJIM4ecTBO TEIIOThl HE00X0AUMO 11 1aBiaeHus 240 T cTainy, B3STOro pU TEMIEPATYpe IIIaBICHUS?
Y nenbHas TEMI0Ta MIIAaBJIEHUS CTAIN

A = 60 x/[x/xr
1) 14,4 x[Ix 3) 144 IIx
2) 14,4 JTx 4) 14,4 M]Tx

5 Ilpu momunom cropanuu ApoB Beienwioch 50000 k/[x sneprun. Kakas macca npoB cropena? (q = 10
M/JIx/KT)

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

6 UeMmy paBHO M3MEHEHHE BHYTPEHHEH DHEPrUM rasa, eclii eMy InepeaaHo kKoiaumdectBo Temiotsl 300 Jx, al
BHEIIIHUE CUJIBI COBEPLIMIN HaJ HUM padoty 500 Ix?

1) 800 [Tk 3) 400 Jlx




Kon
WHJIMKATOpa

Nuaukatop 1OCTHKEHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

2) 100 Ix 4) 200 Ix

7 TemoBoO ABUraTeNb 3a LUKJI IIOJY4YaeT OT HarpeBares sHepruto, pasHyto 1000 [k, a oTaaeT X0a01uIbHUKY
puepruto 800 JIx. Uemy paBen KII/] TeruioBoro asurarens?

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

8 MHepTHbIi ra3 konu4yecTBoM 1 Motk cxkaiu, copepius padoty 1001k, a 3aTem oxnagunu. B pesynbraTe 3T0r0
TeMIiepaTypa rasza nonusmiach Ha 20°C. Kakoe konudecTBO TerioTsl otaai ra3? OTBET OKPYTIUTE 10 LEbIX.

9 Cmemanu ABe KHUJIKOCTU OJMHAKOBOM MacChl C OAMHAKOBBIMU YAEIbHBIMHM TEIJIOEMKOCTSMU HO pPa3HOU
TeMIiepaTypbl: Temriepatypa nepBoi xuakoctu 250K, temmnepatypa Bropoit 350K. Onpenenute Temmeparypy
oOpa3zoBasuieiics cmecu B °C. [loTepssmu Teruia 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.
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11. IlpuBenuTe npuMepsl IPEBpAIICHNUS MEXaHUUECKON SHEPTHH BO BHYTPEHHIOIO U OOPATHO B TEXHUKE.
12. Tlouemy MOXXHO TOBOPUTH, YTO CHcTeMa 00JagaeT BHYTPEHHEH sHeprueil, Ho Helb3s CKa3aTh, YTO OHA
00JaaeT 3aracoM ONpeeI€HHOTO KOJIMYEeCTBa TEII0ThI UIIH paboThI?

13. Kakue nporieccel Ha3bIBatoTCs HeoOpaTuMbIMu? HazoBuTe Hanbosee THIMYHBIE HEOOpAaTUMBbIE ITPOIIECCHI.

14. Ecnu ObI peku MOTEKJIM BCIIATh, 03HAYaJI0 OBl ATO, UTO HAPYIIAETCS 3aKOH COXPaHEHUs SHEPTUU?

15. B xakoM ciy4ae U3MEHEHNUE BHYTPEHHEN SHEPTUU OTPULIATENBHO?

2 BapuaHT

1 KakoBa TeMmmeparypa OJHOAaTOMHOTO MJI€AJbHOIO ra3a, €CJIM U3BECTHO, YTO BHYTPEHHSSA SHEPrus 2 MoJlb
coctaBiiseT 831 kJ[x?

1) 36-10°K 3) 33-10°K

2) 5-10°K 4) 5-10°K

2 CpaBHMTb BHYTPEHHHUE 3HEPTHH aproHa U HEOHA ITPH OJMHAKOBBIX TEMIIEPATyPax, MAcChl a30B OJUHAKOBBI.

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




Kon
WHJIMKATOpa

Nupukatop AoCTHXKEHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

3 Kakoe konuuecTBO TEIUIOTHI HeoOXxoaumo s miaBieHus 10 r cepebpa B3ATOro MpH TEMIEPaType
naBneHns? Y aenpHas TemIoTa miasaeHus cepedpa 1-10°Ix/xr.

1)1 xJx 3) 2 kJIx

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

4Kakoe KOJIM4YEeCTBO TEIUIOTHI HE0OXOAMMO COOOIIUTE Bojie Maccoi 10r, B3siToi pu Temmepatype 0°C, 1ist Toro
4TOOBl HarpeTh €€ J0 TeMIepaTypbl KHUIEHHUS W UcCHapuTh? YiaenbHas TersioeMKocTh Boabl 4200][x/kr-K,
yAeTbHas TeTUIOTa mapoodpa3zoBanus Boabl 2,3 M Jk/kr

1) 15600 [Tk 3) 2720 JTx

2) 30000 [k 4) 27200 Jx

5 CKONBKO HYXKHO CKedub KAMEHHOTO YIIIs, 4To Obl Bhigenmuoch 1,5-108IIx smeprun? (ynenpHas Temnora
cropanust 30M J[x/kr)

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

6 Wneanbusiii ra3 coBepmui padory 400k u mipu 3TOM €ro BHYTpEHHssS 3Heprus yBenuuwiack Ha 100/x.
UeMy paBHO KOJIMYECTBO TEIUIOTHI, TOTYYWII UM OTAAJ Ta3 B 3TOM Mpoiiecce?

1) ra3 momyumn 500 3) ra3 oraan 500/Ix

2) ra3 momyumn 300/ x 4) ra3 orman 300/x

7 Tennoast MalnHa 3a UK paboThl mony4daeT oT HarpeaTens 1001k u otnaetr xonoaunsHuky 40/1x. Uemy
paBen KIIJI treruioBoit MmammHbl?

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

8 OIHOATOMHBIN Ta3 B KOJUYECTBE 6 MOJICH TOTJIomaeT KomuecTBo TerioTrel Q. [Tpu aTom TemmnepaTypa razaj
noBeimaercs Ha 20K. PabGora coBepmiaemast razom B 3ToM mpouecce paBHa 1 k/Ix. [lormomaemoe Komu4ecTBO
TEeIIOTHI B KJ[K paBHO. ..

9 B xanopuMeTpe CMeIIaau IBe KUJAKOCTH OJIMHAKOBOH YACIbHOMN TEIIOEMKOCTH, HO Pa3HO# Macchl(m2 = 2My)
1 pasublie Temnepatypsl t1 = 20°C u t2 = 80°C. Onpenenute Temmneparypy oopazoasiieiics cmecu (B °C). [Totepu

TCrjia CYUTaTh HpCHC6pe)KI/IMO MaJIbIMH.




Kon
WHJIMKATOpa

Nuaukatop 1OCTHKEHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

10 Kakyro paGoTy COBEPIIHII OJHOATOMHEIH Ia3 B Ipolecce, H300paKeHHOM Ha pV- IHarpaMme

4p.10°TIa 1) 2.5 kKK
0,2 =1 2) L5xJx
3) 3K
0.1 4) 4 x[Ix
2

01 0.2 T vas

11. UtoOb! 0X1aAUTh IPOAYKT, JIEJl HA/I0 KIAcTh CBEPXY WU CHU3Y?

12. T'a3y nepenaeTcsi HEKOTOPOE KOJIMYECTBO TEIIOTHL. MOXKET JIM TeMIIepaTypa ra3a mpu 3TOM MOHUKATHCS ?
13. Yem oTnuyaercs HarpeBaHue Tella OT COOOIIEHUS €My TeIIOThI?

14. Ilouemy He BO3MOKEH BEUHbIN ABUraTens 1 pona?

15. Yro mokaspiBaeT paboyas PV u ternoBas TS quarpaMmbl?

IIpuMepHbIe 3aJaHNS HA KOHTPOJIbHYIO padoTy:

3agaua 1. MpeansHblii ra3 Maccoii Mu  MoisipHoM Maccoil M Haxonutes B cocyne oObemMoM Vi npy|
remneparype T1 1 gaBaeHuu P1. CHauvana BClIeACTBUE N30XOPHOT'O OXJIAXK/ICHHS r'a3a €ro AaBJICHUE YMEHBIINUIIOCH
BIBOE. 3aTe€M Ia3 H300apHO pacIIMpHIICS, BCIEICTBUE YETO €ro TeMIIepaTypa cTaja paBHa HadyaJlbHON. Beruuciuty
BBITIOJITHCHHYIO pa0oTy.

3aaHus Ha penleHue 3a1a4 U3 NPodecCHOHAIbHON 00J1aCTH, KOMILJIEKCHbIE 321aHUS .




Kon
WHJIMKATOpa

Nupukatop AoCTHXKEHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

3agaua 1. 3akpeIThiii cocyn comeput 14 r aszora, gasinenue P1 = 0.1 MIla, a temneparypat = 27°C.Kornaa
COCyJl Harpeiu, AaBlieHHE YBeIH4YmIoch BrsTepo. Kakas Oblia KoHeuHast TeMrepatypa azora? Hailtu eMKOCTb
cocyna V 1 KOIMYECTBO TEIUIOTHI Q, 3aTpaueHHOE Ha HAarpeBaHHE.

Tembl pedeparTosn:

1. Texnonoruueckuit mpouecc KOC.

2. Texnonoruveckuii mporuecc ASC.

3. TexHonoruyeckuii mporecc NPUIMBHBIX JIEKTPOCTAHIUI.

4. TexHONOrMYECKUH MPOLIECC COTHEUHBIX 3JIEKTPOCTAHIUH.

5. TexHonoruyeckuii mporecc reoTepMalbHbIX 3TEKTPOCTAHIIUHI.

6. TexHOJIIOTHYECKUH TTPOIIECC BETPOIIEKTPOCTAHIIUMN.

Bonpocs! U151 IpoBeieHUsI TPOMEKYTOYHOM aTTeCTALMM:

[lepeuncante 0CHOBHBIE BO3OOHOBIISIEMBbIE 1 HEBO30OHOBIISIEMBIE SHEPTETHYECKIE PECYPCHI.

Ha3zoBure sreMeHTapHbIi cocTaB TBEPAOIoO TOIUIMBA M BU/IbI MacChl TOIJIMBA.

Uro sBsIeTCSl OCHOBHOM XapaKTEpUCTUKOM J1I000r0 BUAa TOINBA?

Yro Takoe yCII0BHOE TOILIUBO?

HazoBuTe 0CHOBHOM NMPUHIIMII MTOJIYy4YEHHS TEIUIOBOM 3HEPTUN HA AaTOMHBIX 3JIEKTPOCTAHIUAX.

VYKaxkuTe OCHOBHbIE ITapaMeTPhl COCTOSIHUSA PabOYero Tesa U UX eJUHHILIBI H3MEPEHHUS.

Uem oTiinyaeTcs pealibHbIi ra3 oT UeaJbHOro raza?

JaiTe onpeneneHue cpeiHel U HCTUHHOMN TEIIOEMKOCTH.

OO6®bscHUTE CyITHOCTD | 3aK0OHA TEPMOJIMHAMUKHY U HAIMILIUTE €T0 MaTEMaTH4YECKOE BbIpAaKEHHE.
10 OnuuuTe OCHOBHBIE TEPMOANHAMUYECKUE MPOLIECCH] M YKAKUTE dHEprodanaHc ITHX MPOLIECCOB.
11. KakoBa cymHnocTs |l 3akoHa TepMOoAMHAMUKH?

12. Yto Takoe mukn Kapro? Uem onienuBaercs ero 3¢p(hekTuBHOCTH?

13. TTokaxxute B P, V- 1 T, S- AMarpaMmax XapakTepHbIe 00JaCTH M JIMHHUH 151 BOJBI M BOISIHOTO T1apa.

14. TToxaxxute B T, S- AMarpamMmme IIOMIAAKH, U300pakarolie KOJTUYECTBO TEIUIOTHI Ha MOIOTPEB BOIbI, TEIIOTY)
napooOpa3oBaHus, TEIJIOTY Ha EPErpeB Mapa.

15. Yem onpenensercs 3pHEeKTUBHOCTh XOIOIMIBHONW YCTaHOBKH?

16.B dem 3akirouaercs Tmporecc TemiooOMeHa W ero ¢usnmdeckas cymHocTh? [lepeuncnure Buab]

©CoNR~LWNE

TeriooOMeHa.
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WHJIMKATOpa

Nupukatop AoCTHXKEHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

17. O0bsicHUTE mTpOIECC TEIUIONPOBOAHOCTH U 3alMIIATE O0Omyro (GopMysy TEIJIONPOBOJAHOCTH B

muddepeHmanbHoR Gopme.

18.B uyem 3akmroyaercs CYITHOCTb KOHBCKTHUBHOI'O TEIJI000MEHa U MECTOJ pPEHICHHUA C IMOMOLIBIO TCOPHUH

000U U KPUTEPHEB MOI00USI.

19. Onumure (puznyeckre Npoueccs TemI000MeHa MPH U3MEHEHUH arperaTHOro COCTOSIHUS BEIECTBA.
20. Ha30BUTE OCHOBHBIE 3aKOHBI TYYHUCTOT'O TEIUIOOOMEHA.

21. Kak mpoucxoauT TermI000MeH U3ITydeHHEM MEKIY ABYMS TeJIamu?

22. Ha3oBuTe 0COOEHHOCTHU U3ITyYEHUS Ta30B.

23. I[lepeunicnuTe TUIBI JIEKTPOCTAHINA 1O TPOU3BOJICTBY AIEKTPHUECKON U TEIUIOBOW YHEPTHUU.
24. Onumure NpUHIKIHAIBHYIO TeIoBYI0 cxeMy TOC U OCHOBHOM IPUHIUI €€ paboThl.

25. Tlepeuncnute ocHOBHBIE criocoOb! yBenmmuenus KI1/] TernoBoii mapoTypOMHHON CTaHIHH.
26. YKa)XuTe OCHOBHOM TepMOAMHAMUYECKUI puHIMI Tertodukanuu Ha TOLL.

27.4Yro takoe K03 UIHEHT UCIONb30BaHus TormiBa TOLL?

28. Onumure NPUHLIHKI ASHCTBHS ra30TypOMHHOM yCTaHOBKH.

29. B uem 3aximtouaeTcst IpUHIUI padoTy Mapora3oBoil yCTaHOBKHU?

30. ITepeuncnute THIBI peakTopoB U cxembl ADC.

IIpumepHbIe 321aHUSA HA KOHTPOJIbHYIO padoTy:
3agaua 1. B xanopumerpe Haxoautcs Boaa maccoit 0,4 xr npu temnepatype 10 rpaxycos. B Bogy nonoxunu

nén maccoit 0,6 kr npu temneparype -40 rpaxycos. Kakas Temneparypa yCTaHOBUTCS B KaJJOpDUMETPE, €CIH €r0
TEII0EMKOCTh HUUTOKHA Masia?

3aganus HA peuieHHe 32124 U3 PO eCcCHOHAIBHOI 00J1aCTH, KOMILIEKCHbIE 3aJaHU
OnuiuTe KOHCTpYKIMs npuBeaeHHbIX T,
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WHJIMKATOpa




0) Ilopsimok mpoBeJeHUs] MPOMEXKYTOYHOH ATTECTALMH, MOKA3ATeJIM M KPUTEPHU
OLlCHMBAHUS:

Kputepun ounenku (B COOTBETCTBUM C (OPMUPYEMBIMH KOMIICTCHIMSIMH U
TUTAHUPYEMBIMH pe3yIbTaTaMu 00ydeHus):

— «3a4TeHO0» — OOydJaroIIUWCsA MOKAa3bIBaeT BBICOKUN YypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, T.€., CTYJICHT JIOJIKEH I10Ka3aTh BBICOKUN YPOBEHb 3HAHUM, YMEHUN U HAaBBIKOB B
00J1acTl HCIOIb30BaHUS IHEPrOPECYPCOB, OCHOBHBIX IOJOKEHUN TEPMOIMHAMHUKU U TEOPUU
TEIIO0OMEHA, a TAK)Ke B 00JIACTH TEXHOJIOTUH MPOU3BOCTBA AIIEKTPOIHEPTUH;

— «HEe 32YTEeHO0» — Pe3yJIbTaT 00yUYEHHS HE IOCTUTHYT, 00YYaroIIHiics HE MOKET IOKa3aTh
3HAHWH, YMCHHI W HABBIKOB B O0JAacTH OOMIMX CBEAEHUH IO AJICKTPUYCCKUM CTAHIIUSM,
TEXHOJIOTMH MPOU3BOJICTBA 3JIEKTPOIHEPTUU.



MNMPUJIOXKEHHUE 3
(o0s3aTeNBHOR)

Meroanueckue yKa3aHusi 10 PpelIeHHI0 3aJa4 Mo o0uleid JHepreTuke IJs
NMPAKTHYECKUX 3aHATHH

3apaua 1 HeoGxomuMo paccunTaTh TEIJIOTY CrOpPaHUs IS IBYX BHUJIOB TOTUIMBA.

Yroas Cocras B8 % Beixon nery- | Tennota cropa-
C S H |O N |4gux B % Hust, MJlx/xr
Byperit 64-78 1 0.3-6 | 3-6 |15 | 1-2|40-60 15-30
Kamennsiii | 75-90 | 0.5-6 | 4-6 | 2-13 | 1-3 | 9-50 22-33
Awntpamur | 93-94 2-3 2 |12 |1 |34 33-35

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

QB =338-75+ 12495 - 108.5-(15-5) = 25350 + 6245 — 1085 =

= 30510 x/Ix/kr = 30.51 MJIx/Kr, 9TO OIM3KO COBITQJIaeT C IAaHHBIMU TaOIHIBI. BTOopoit
IIpUMEp — IIPUPOHBIN ras:

CO=0,H2=0,CH4=94.9, CnHm =3.8, H2S =0,

QH=127-0+ 1080 + 358949 +-3.8 =2911591+

=33974 + 2853 = 36827 xJ/kr = 36.8 MJ>K/KT.

3agaua 2
Ilap -
JnexTpu-
K qecKan
<> CeTh
IIH

Oxn. | BXB
BOJIA

Koupgencar IHH

Puc.1.TemnoBas cxeMa TEIIOBOH CTAHIIUU
[IK — napoBoii koren, mpeodpa3yroluii 3HEPTUIO TOIUINBA B SHEPTHUIO BoAsiHOTO napa, I1T —
napoBasi TypOHHa, Ipeodpasyrolas JHEPTHIO Mapa B MEXaHUYECKYIO SHEPTHUI0, TIepelaBaeMyo
yepe3 Baj dekTpuueckoMy rereparopy (3I), K — konnencarop, B KOTOpoM oTpabOTaHHBIN Tap
koHJeHcupyeTcs, BXB — 6acceliH X0101HOI BOBI, KOTOPAst MOAAETCS B KOHACHCATOP
nupkysuuoHHbM HacocoM (LIH), [TH — nuTtartensHbIif Hacoc, MoAaomui BOy B TApOBOM KOTEIL.

HapucoBats nporiecchl mpeoOpa3zoBaHus SHEPTHH B BUAE pv U TS nuarpamm u MOSICHUTh

. e i 4 .5 p
“t 7 3 q 7
1 ” ;’B SI/////%/’/?J 3

[Ipoueccer nukia PeHKMHA MOKHO OMUCATh CISAYIOIIUM 00Pa30M.



1-2-3 — nurarenpHbid Hacoc (ITH) 3akaunBaet Bomy B mapoBoit koten (I1K), mogaumas
JIaBJICHUE.

[TockonbKy BOJIa MPAKTUYECKU HE CKUMAEMast, 3TO MPOLECC MOKHO CUUTATh U30XOPHBIM.
ITpu aTOM pabota, coBepuiaemast ITH - paboTa n3BHe, nepexoJuT BO BHYTPEHHIOIO SHEPTUIO BOJIBI.

3-4 - mpouecc HarpeBa Bojbl. [loBbllleHHWE TemmepaTypbl BOJBI MPOUCXOIUT MpPU
MPAKTUYCCKU ITOCTOAHHOM JABJICHHUH, MPOHCCC MOKHO CUHHTATh I/I306apHBIM. HpOI/IBBOI[I/ITCSI
MOJIBOJ TEILJIOTHI K BOJIE.

4-5 — MHcnapeHue BOJbl, IPOUCXOJUT IPU IOCTOSHHOW TeMIleparype, IpoLecc
M30TEPMUYECKUHN. Y BEIMUUBACTCS BHYTPEHHSSI SHEPTUsl pabouero Tena.

5-6 — JloBenenue mapaMeTpoB mapa 10 TpeOyembIX. IIpoHcXoauT MmpH MOCTOSHHOM
JaBjieHuU B naporneperpesarene. [Ipouecc n3o06apHslii.

6-7-8 — IIpomecc nepenayn YHEPrUH 1Mapa NapoBOi TypOrUHE. ITOT MPOILECC MPOUCKOTUT
0e3 MOCTYIJICHHs TEIUIOTHl U3BHE U 0€3 OT/IayM €€ BO BHELIHIOI CPeJly, IOITOMY 3TOT MPOIECC
MOXKHO CUHUTaTh aI[I/Ia6aTHI>IM.

8-9-1 — Ilpouecc KoHAEHCAIMU OTPAOOTAHHOTO Mapa ¢ OTBOJAOM TEIUIOTHl BO BHEIIHIOK
Ccpey € MOMOIIBIO OXJIAXKAAOMEH Boabl. L{UKI 3aMKHYJICS.

3agauya 3. [IpumenutensHo K puc.l. Haiitm kmn TypOuHBI, pe3ylbTHPYIOIIUN KIj, a
TaKKe KIIJ] HETTO MPH CIEAYIOUINX U3BECTHBIX MapameTpax: t1 = 500°C, T1 =500 + 273 = 772°K,
t2 = 100°C, T2 = 110 + 273 = 383°K. Temmnepatypa T2 nHe MoxkeT ObITh HIKe 100 TpagycoB Mo
Llenbcuto, yTOOBI HE JOMYCTUTh KOHACHCALMIO 11apa B TypOuHe.

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

Ecnu yuects KIIJ[ npyrux anementoB cxemsl (puc.l), To moxHo onpeaenuts KI1/] Bceit
JHEPreTUYECKON YCTAHOBKU:

Torna nx = 0.9 — KIIJ xotna, v = 0.98 — mexaanueckuii KITJ1 TypOunst, 7 = 0.98 —
KIIJl snexTpuyeckoro reueparopa.

PesynpTupyroumii KITJ 6yner:

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

Oror KIIJI HaseBaercs KIIJ[ Opyrro, mpu S5TOM HE YUYUTHIBAETCSA, YTO YaCTh
AJIEKTPO’HEPIUH, BhIpabaTHIBAEMON I'€HEPATOPOM, PACcXOLyeTcsl Ha obecredeHrne COOCTBEHHBIX
Hy)J anekrpoctanuuu. KIIJI, yuutsiBaronmii norpedieHrne COOCTBEHHBIX HYXJ, Ha3bIBA€TCS
KIIJ serrto, kotopbiii Huxke KIIJ Opyrro. Ecnu mpusaTe nmorpebieHne cOOCTBEHHBIX HYXKIT

oKkoJ10 6 %, To MokHO onpenenuts KIIJ[ Herro:
Nys=0,4321*(1-0,06)=0,404061=40,61%.



