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1 Iles1u ocBOEHUSI TMCHUTLTHHBI (MOLYJIs1)

Ienbto npenoaaBanus AUCUUILUINHBI «OO0IIas SHEPreTuKa» sBisgeTcsl GOPMUPOBAHUE Y
CTYZICHTOB 3HAHHMH B OOJIACTH TEOPUU W MPAKTUKH MPOU3BOICTBA TEIUIOBOW M 3JIEKTPHUUECKOM
JHEPruu.

33[[8,‘11/1 AUCHUIIIIMHBI — YCBOCHUC CTYACHTAMMU:

- 3HaHUH 00 OCHOBHBIX BO30OHOBIISIEMBIX U HEBO30OHOBIIIEMBIX SJHEPrOpecypcax;

- OCHOBHBIX MTOJI0KEHHUH TCPMOANHAMHKHU

- TEOPUH TEIIO0OMEHaA;

- TCXHOJIOTMH IPOU3BOACTBA BHCKTqueCKOﬁ U TEIUIOBOM OHCPI'YU Ha SJICKTPOCTAHLUAX

- TPUHLUUIOB JCHCTBHS W  KOHCTPYKIMM OCHOBHOTO  3JIEKTPOOOOpPYHOBaHUS
AIEKTPO-CTAHLIMM.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Hucuumnuna OOmiasi SHepreTHka BXOJUT B YacTh y4yeOHOro miaHa (popMHpyeMyro
y4aCcTHUKAMU 00Pa30BaTeIbHBIX OTHOIICHH 00Pa30BaTeIbLHOM MPOTPAMMBI.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

Marematuka

dusuka

BBenenue B HanpaBieHue

Bgenenue B crienmuaibHOCTD

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

[TepexoiHbIE MPOIIECCHI B ATEKTPOIHEPTETUUECKUX CUCTEMAX

DNEeKTpUYECKHE CTAHIMU U TOJCTAHIINHI

DneKTpoOe30MacHOCTh

DneKkTpocHaOKeHHE

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbpTaTe ocBOoeHMs mUCHHMIUIMHBI (MOmyinst) «OO0Imas SHepreTHKa» OO0yJarOIIHiCs
JIOJDKEH 00J1a/1aTh CIIEAYIOUIMMU KOMITETeHLIUAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[IK-5 Cnoco0OeH olleHMBaTh HOpPMAalbHbBIE, YTSDKEICHHbIE M IOCIeaBapUiHbIE PEXUMBI U
JIMKBUIMPOBATh aBAPUHHBIE PEKUMBI pab0Thl 00BEKTOB MPO(ECCHOHATBHOM AEITEIbHOCTH

[TK-5.1 Opranu3oBbIBacT MPOBEJICHHE aBapHUITHO-BOCCTaHOBUTEIILHBIX u
PEMOHTHBIX pabOT Ha 000PYIOBAHUH MOICTAHITUI

[1K-5.2 [IpoBoauT mnpopuUIaKTUYECKUE HCHBITAHUA U OCYLIECTBIISET aHalIu3
(YHKIITMOHUPOBAHMSI YCTPOMCTB PETICHHOMN 3aIUTHI U aBTOMATHKHU

[TK-5.3 CocraBnsieT CcXeMbl 3aMEIICHHs Ha OO0CITy)XKHBaeMOM 00OpYyIOBaHUU,

paccUMThIBa€T  IMapaMeTpbl  peXUMa  KOPOTKOTO  3aMbIKaHMS  Ha
obopynoBanun PY wu JIOII, paccuuThiBaeT W BBIOMpAET YCTaBKH U
XapaKTEPUCTUKH YCTPOUCTB P3A




4. CTpyKTypa, 00b€EM U colepKkaHie NTUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM
qyuce:
— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHEAyIUTOpHas — 1 aKaJI. 4acoB
— caMoCTOsITeNNbHAs paboTa — 71 akaj. 4acos;

dDopMa arrecTaluu - 3a4cT

AynutopHast g
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
= s X Bu KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) g A o P Kon
S 3 ©| caMOCTOATENBbHON | YCIEBaEMOCTH H
JUCITUTUTAHBI 3 [~ . | KoMIieTeHIMH
@) g £ paboThI MIPOMEKYTOUHOH
Tex. mab. | mpaxr. zS aTTecTaluu
3aH. 3aH. O &
6. Beenenue
6.1 Beenenue 5 4 BxoaHoil KoHTpoIIb IK-5.2
HWroro no pazneny 4
2. Tema 1. DHepropecypchl 1 UX
UCTIOJIb30BaHKE
2.1 DHepropecypcbl U HUX OnopHbIit CTHBIHA OIIPOC,
propecyp 5 2 4om | 8 p Y p TK-5.2
HCMOJIb30BAHUE KOHCHEKT JICKLIMI AKP Neol
HWroro no pazgeny 2 421 8
3. Tema 2. OcCHOBHEIE
MOJIOKEHHUS TEXHUYECKOU
TEPMOJIUHAMUKHI
3.1 OcHOBHBIE TOJOKEHHS OnopHb CTHBI OMDOC
TEXHUYECKON 5 2 6/21 18 P N Y poc, TIK-5.2
KOHCIICKT JISKIUH AKPNel
TEPMOJIMHAMUKHU
Hroro no pazaeny 2 6/211 | 18
4, Tema 4. Texuomorus
MPOM3BOJICTBA DIIEKTPO-IHEPTUU
Ha 3JIEKTPOCTAHIIHSIX
OnopHsIi
4.1 Texnomnorus KOHCIICKT JICKITUH,
[IPOU3BOACTBA 5 6 441 18 YCTHBIH OIpOC, VYerHbIl onpoc, K-5.2
3JIEKTPOIHEPIUU Ha pedepar, noknaz ¢ AKPNe2 '
3IEKTPOCTAHIIHSIX Mpe3eHTanuei mno
Teme
Uroro no pazaeny 6 4/41 | 18
5. Tema 3. OcHOBBI TEOpUU
TEII000MeHa
51 OCHOBBI TEOpUH OnopHbIit VYerHblit onpoc,
e I 4/411 | 18 p N P TK-5.2
TeroooMeHa KOHCHEKT JICKIIUH AKPNel
Hroro no pazaery 4 4/411 | 18




1. IToaroroBka K 3a4ety

CamocTosATeIpHOE
1.1 IToaroToBKa K 3a4eTy 9 H3yHCHHE 3auer I1K-5.2
JIUTEPaTyphl U
KOHCIIEKTOB
Htoro no pasaeny 9
Hroro 3a cemecTp 18 18/121 | 71 3aueT
Hroro no nucuuIuivHe 18 18/121 | 71 3a4yer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
00pa30BaTEeNbHBIX TEXHOJOTMA B NPENOJAaBaHUM JUCHUILIMHBI «OOIIas SHEpreTuKa»
HCIIOJIb3YIOTCS TPAAULUOHHASA U MOJYJIBHO - KOMIETEHTHOCTHAS! TEXHOJIOTHH.

[lepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
npeinctaBieHuii mo kypcy «OOmass 5SHEpreTuka» MPOUCXOAMT C  HCIOJIb30BAaHUEM
MYJIbTUMEAUIHOTO 000PY10BaHUS.

Jlexumu TPOXOASAT B TPagulMOHHOW (opme, B ¢dopMe JEKIUNA-KOHCYJIbTAMN U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJbTaTOM YCBOCHHS MOJYy4YeHHOW HH(OpPMAIMH MOCPEICTBOM MOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTe ero pemeHus. Ha nexkuusx — KOHCYJNbTalUUAX H3JI0)KEHHE HOBOTO
MaTrepuaia COIPOBOKIAETCS OCTAHOBKOM BOIPOCOB U JUCKYCCUEH B IOMCKax OTBETOB HA ATH
BOIIPOCBHI.

[Ipu mpoBeneHNHN MPAKTHUECKUX 3aHATHIX HCIONb3YIOTCS padoTa B KOMaH/E U METO/IbI
IT.

CamocTosTenbHas paboTa CTUMYJIHUPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JTOMAIIHUX
3a/laHui, NPU PEIICHUH 33/a4 HAa NPAKTUUECKUX 3aHATHUSX, NPU MOATOTOBKE K KOHTPOJIbHBIM
paboTam, MPOMEKYTOYHON U UTOTOBOM aTTECTAIIUU.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCS
[TpencraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTeueHrue TUCIUITIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. ITuckynos, B. M. O0mias suepreTuka : yueonoe nocodue / B. M. IluckyHos. - Mocksa
U PUOP : HUL[ UHOPA-M, 2016. - 134 c. - Tekcr : anektponHsid. - URL:
https://znanium.com/catalog/product/561337 (nara obparenus: 17.09.2020). — Pexxum moctyma:
TI0 TIO/IITHCKE.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Vnanos C.H. Bo3o0OHoBIsIeMble HCTOYHUKH SHEpTUH : yuel. mocobue / C.H. Y ganos. -
3-e u3n., nepepad. u gom. - HoBocubupck: M3a-so HI'TY, 2014. - 459 c. (Cepust «Y4eOHUKH
HI'TY»). ISBN  978-5-7782-2467-4. -  Tekct : onektponHsii. -  URL:
https://znanium.com/catalog/product/556622 (mata obparmienus: 17.09.2020). — Pesxxum poctyna:
10 TMOATHUCKE.

2. Ky3emun, C. H. HerpagunuoHHbIe MCTOYHHMKH SHEPTHU: OMOIHEpreTHKa : yd4eO.
nocobue / C.H. Ky3pmun, B.1. JIsmkos, F0.C. Ky3smuna. — Mocksa : UTHOPA-M, 2019. —
128 ¢. — (Bwiciree obpasoBanue: bakamaBpuat). — ww.dx.doi.org/10.12737/17709. - ISBN
978-5-16-011314-2. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1017319 (mara oOpamenus: 17.09.2020). — Pexum
JIOCTYTIA: MO TIOJIHCKE.

3. KynuuoB, A. A. TemoBble 3neKTpuueckne cTaHmuH. CXeMbl U 00OpYIOBaHHE :
yuebHoe mocobue / A. A. KynmunoB. — Mocksa : UH®PA-M, 2020. — 325 c¢. — (Bsicmiee
obpaszoBanue: bakamaBpmar). - ISBN 978-5-16-004731-7. - Tekct : smektponnsii. - URL:
https://znanium.com/catalog/product/1080999 (mara obpamenus: 17.09.2020). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

4. Koctiok A.T'., ITapoBbie TypOUHBI ¥ Ta30TypOUHHBIE YCTAHOBKH JIJIsl SJIEKTPOCTAHLIUH :
yueOnuk 115 By30B / A.I'. Koctiok, A.E. bynkun, A.Jl. Tpyxawuii - M. : U3garenbckuit nom MOU,
2019. - ISBN 978-5-383-01400-4 - Tekcr : anekrponnsbiit // ObC "KoHcynbTaHT cTyaeHTa" !



https://znanium.com/catalog/product/561337
https://znanium.com/catalog/product/556622
https://znanium.com/catalog/product/1017319
https://znanium.com/catalog/product/1080999

[caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785383014004.html  (mara
obpamienns: 17.09.2020). - Pexxum 10CTyIa : 110 MOAIHKCKE.

5. Tpyxumii A.Jl., Ilapora3zoBbie YCTaHOBKM SJIEKTPOCTAHLMH @ Y4EOHHK JJs BY30B /
Tpyxauit AJI. - M. : Uznatensckuii jom MOU, 2019. - ISBN 978-5-383-01277-2 - Tekcr :
anektporuslt  // OBC  "KoHcyapTanT  cTyneHTa" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012772.html (mata obpamenus: 17.09.2020). -
Pexxum nocryna : 11o NoAmnucke.

6. MakapoB A.A., CuCTeMHBIEC UCCIICIOBAHMS pa3BUTHA dHEpreTuky / Makapos A.A. - M.
: U3patenbckuii qom MOU, 2019. (Cepus "Bricmas mkona ¢pusuku') - ISBN 978-5-383-01259-8
- Texkcr : oanexrponnwsii // OBC "KoncyapTanT crygenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012598.htm| (nata obpamenus: 17.09.2020). -
PexxuMm noctyna : o noanucke.

7. AmxacoB A.B., Bo300HOBIsieMbIe HCTOYHHUKY SHEPTUH : ydeOHOE mocodue / Axacos
A.B. - M. : U3narensckuii nom MOU, 2016. - ISBN 978-5-383-01165-2 - TekcT : 351eKTpOHHBIH //
9BbC "KoHcynpTaHT cTyaeHra" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011652.html (marta obpamenus: 17.09.2020). -
Pexxum nocryna : 1o noamnucke.

8. beictpunkuii, I'. @. Obmias sHepreTrka: sHepreTuueckoe odopynosanue. B 2 u. Yactp

1 : cnpaBounuk ans By30B / I'. ®@. Beictpunkuii, D. A. KupeeBa. — 2-e u3a., ucnp. U JA0M. —
MockBa : WznarenbctBo IOpaiit, 2020. — 222 c¢. — (Bsicuiee ob6paszoBanue). — ISBN
978-5-534-03275-8. — Tekcr : onexrponnwridi // DOBC IOpaiitr [caiit]. — URL:

https://urait.ru/bcode/453448 (mnara obpamenus: 17.09.2020).

9. Beictpunkwuii, I'. ®@. OOmas 3HepreTvka: 3HepreTudyeckoe odbopynopanme. B 2 4.
Yacts 2 : cipaBouHuK A5 By30B / I'. @. beictpunikuii, 3. A. KupeeBa. — 2-e u31., HCIp. U JOM. —
Mocksa : UznmatensctBo IOpaiit, 2020. — 371 c. — (Beicmee oOpaszoBanme). — ISBN
978-5-534-03276-5. — Tekcr : oanekrponnsit // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/453477 (nara odpamienus: 17.09.2020).

10. beictpunkuid, I'. @. OO6mas sHepretrka. OCHOBHOE 000pyJOBaHUE @ YUEOHMK IS
By30B / I'. @. Beictpunikuii, I'. I'. ['acanramkues, B. C. KoxxndeHKOB. — 2-€ U3/1., UCTIP. U JIOTL. —

Mocksa : WznarensctBo [Opaiir, 2020. — 416 c. — (Bsicmee obpa3zoBanue). — ISBN
978-5-534-08545-7. — Texkcr : onexrponnwsrid // DOBC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/451998 (nara obpamienus: 17.09.2020).

11. Kypnan «BecTHuk IOYpI'Y. Cepus «IHEpreTruKa
https://vestnik.susu.ru/power/issue/archive

12. Kypnan  "BectHuk  VIBaHOBCKOrO  TOCYJapCTBEHHOTO  SHEPreTHYECKOro

yHuBep-cutera http://vestnik.ispu.ru/taxonomy/term/102#

B) MeTonuyeckue ykazaHus:

1. ITuckynos, B. M. Obmas sHepretuka : yueobHoe nocodue / B. M. ITuckyHoB. - MockBa
: WUl PUOP : HUIL HUHOPA-M, 2016. - 134 c. - Tekct : snekrponHbii. - URL:
https://znanium.com/catalog/product/561337 (mnara oopamenus: 17.09.2020). — Pexwum nocrymna:
IO TIOJTITUCKE.

2. MeTOIII/IIIeCKI/Ie YKazaHus IIPpEACTAaBJIICHBI B HDI/IHO)KCHI/H/I 3k Da60‘1€171 mporpaMme J1UCIUIIIINHBI

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnneuenne

Haumenosanue I1O No norosopa CpoK eCcTBUS TUIEH3UU

Calculate Linux

Desktop Xfce cB0OOAHO pacnpocTpansemoe [10 O6eccpouHo



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/453448
https://urait.ru/bcode/453477
https://urait.ru/bcode/451998
https://vestnik.susu.ru/power/issue/archive
http://vestnik.ispu.ru/taxonomy/term/102
https://znanium.com/catalog/product/561337

Linux

Calculate cB00oHO pacnpoctpansiemoe 110 OeccpouHo
7Zip cB0OOAHO pactpocTtpansemoe 110 OECCPOYHO
FAR Manager |cBo6oH0 pacipoctpansemoe 110 0CCCPOUYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX umbopMaunonﬂue CIIPaAaBOYHbLIC CUCTEMBI

Hassanue xypca

CchlIIKa

OnekTpoHHass 0a3a MEPUOAMYECKUX HW3JIaHUN
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Harmmonanbuasa
MH()OPMAIIMOHHO-aHAIUTHYECKAsT ~ CUCTEMa
Poccuiickuii MHAEKC HAYYHOIO IMTHUPOBAHUS

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

ITouckoBas cucrtema Axagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmannonnas cucrtema - EnuHOe OKHO URL: http://window.edu.ru/

JIOCTYIA K MH(POPMAIMOHHEIM PeCypcam

CDez[epaJILHoe rocyaapCTBEHHOC 6IO,Z[)KCTHO€

YUPEKIACHUE «DenepaabHbIi uncturyt|URL: http://www1.fips.ru/
HpOMBIHIJIGHHOﬁ CO6CTB€HHOCTI/I»

i(;iziz;ﬁaﬂ Tocynapcreennas  Gubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/

DnexTpoHHbIe pecypcbl oubnuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

YHuBepcurerckass HH(GOPMalMOHHAsI CUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexayHapoaHast HayKOMETpHUYECKast
pedepaTHBHAs M TOJHOTEKCTOBass 0a3a JAaHHBIX
HayuHbIx u3ganuil «Web of sciencey

http://webofscience.com

MexnyHaponHas pedeparuBHas n http://scopus.com
TTOJJHOTCKCTOBAsA  CIIpaBO4YHas Oaza JAHHBIX

MC)K,Z[YHapO,[[I-_IaSI 68.321 IIOJTHOTEKCTOBBIX http://link.sprinqer.com/
XypHaoB Springer Journals

MexynapoaHas KOJIJICKIIUS Hay4HBIX

IIPOTOKOJIOB IIO Pa3JIMYHBIM OTpacCJIsiM 3HAHUU

http://www.springerprotocols.com/

MexnyHaponHas 0a3a Hay4yHBIX MaTepHalOB B
obmacty  GU3HWYSCKMX HAYK W WHKAHHPHHTA

http://materials.springer.com/

MesxayHapoHas 0a3a CIpaBOYHBIX M3JAaHHH 11O
BCeM oTpacisiM 3HaHui SpringerReference

http://www.springer.com/references

Mexaynapoanas pedepaTuBHas 0a3a JaHHBIX 10
YHCTOM M MpuKIaaHoi MaTemaTrke ZOMATH

http://zbmath.org/

MesxnyHapoaHas pedepaTuBHas U
MOJITHOTEKCTOBAsl ~ ClIpaBOYHAas 0a3a JaHHBIX
HayJHBIX H3daHui «Springer Naturey

https://www.nature.com/siteindex

ApxuB HayyHbIX JXypHaIoB «HanumoHanpHbIN
ANEKTPOHHO-UH(GOPMAILIMOHHBI  KOHLIOPLILYM)
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

Nudopmanmonnas cucrema -
HOpMaTI/IBHBIG IMPaBOBBLIC AKThI,
OpraHU3aIOHHO-PACTIOPSIUTEI
BbHBIC JAOKYMCHTHI,
HOPMATHUBHBIC M METOJIMYECKUE

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i

nformatsii

Wudopmannonnas cucrema

“|https://bdu.fstec.ru/

bank JTAHHBIX yIpo3

9 MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHne TUCIHILTHHBI (MOIYJIs1)

MatepuanbHO-TeXHUYECKOE 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

1. VYdyeOHble ayauTOpUHM JJsl TPOBENEHUS 3aHATHHA JIEKHMOHHOTO THIIA
MYJIBTUMEAUMHBIE CPEACTBA XPAHEHHUS, TIepejaun U MpeCTaBlIeHus HHOpMaIUK.

2. VY4eOHble ayIUTOpUM JJsi TNPOBEACHUS IPAKTHUUECKUX 3aHATHM, IPYNIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTALlMM, TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM aTTeCTAlUM - 10CKa,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH.

3. Ilomemenus [IsI CaMOCTOSITENBHOM paboOThl OOy4aromMXCs - IepPCOHAIbHBIC
koMmmbstoTepsl ¢ maketoM MS Office, BeixogoM B MHTEpHET W ¢ IOCTYIIOM B AJICKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

4. TlomemeHue aiasi XpaHEHHS M NPOPHIAKTHYECKOTO OOCIY)KMBaHUS Y4eOHOTO
000pyI0BaHus - CTEIIAXH, cel(dbI 17151 XpaHeHHs y4eOHOTro 000pyI0BaHUS.



https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://bdu.fstec.ru/

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

AynutopHas caMOCTOSITENIbHAs paboTa CTyIEHTOB Ha MPAKTUYECKUX 3aAHATUAX
OCYLIECTBIISICTCS MO KOHTPOJIEM MPENOJaBaTeNsl B BUJIE PEIICHMS 3a]]a4 U BBIITOJTHEHUS
yIpaXHEHUH, KOTOpbIE ONPEEIIAET IPENoaaBaTeib A CTYACHTA.

BueaynuropHas camocrosiTelibHas paboTa CTyIEHTOB OCYIECTBIISIETCS B BHJI€ YTEHUS C
IpopabOTKOI MaTepraia ¥ BHIIIOJHEHUS JOMAIIHUX 33JaHUH C KOHCYJIbTAllUsIMU IIpernogaBaTes.

6.1. Temsl pedepaToB:

1. Texnonoruueckuit mpouecc KOC.

2. Texnonoruveckuii mporecc ADC.

3. TexHosOrnyeCKuit IpoIECC MPUIUBHBIX FIEKTPOCTAHIIUMN.

4. TexHONOTrNYECKUI MTPOLIECC CONHEUHBIX 3JIEKTPOCTAHIUH.

5. TexXHOJIIOTHYECKHI IPOLECC T€OTEPMAIBHBIX NIEKTPOCTAHLIAMN.

6. TexHOJIOrMUECKHUIl MPOLECC BETPOIJIEKTPOCTAHLIUMN.

6.2. AyIUTOpHBIE KOHTPOJbHBIE PAOOTHI:
3amanus K ayIUTOPHOM KOHTPOsIbHOM padoTe Nel «OCHOBBI TEPMOIUHAMUKI.

1 BapuanT

1. KakoBa BHyTpeHH:s 3Heprus 20 Mob OHOATOMHOTO Tasa npu 27°C?
1) 74,8 x Ik 3) 6,73 k]I

2) 7479 JIx 4) 50 xJIx

2. CpaBHUTb BHYTPEHHHME SHEPrHMM aproHa M rejus IpU OJAWHAKOBBIX TEMIEpaTypax.
Macchl ra30B OJIMHAKOBBI.

1) paBHBI 3) 1/10

2) 1/40 4) 2/5

3. Kakoe konn4ecTBO TEMIOTh HEOOXOIUMO 3aTPaTUTh JUIsl HArpeBaHUsl MEHOTO pe3la
maccoit 400 r ¢ yaenbHoi TermnoéMkocthio ¢ = 500 [Ix/kr*K ot 20°C no 1300°C ?

1) 256 M ]Ik 3) 256 xIx

2) 260 x/Ix 4) 260 MJ1x

4. Kakoe KOJIMYECTBO TEIUIOTHI HEOOXOAMMO /I miaBieHus 240 r cTanu, B3ATOrO IMpu
TeMIIepaType TUIaBiIeHus? Y IebHas TeIUI0Ta IUIaBJICHHUS CTalTd

A = 60 x/[x/xr
1) 14,4 x]Ix 3) 144 Jx
2) 14,4 JIx 4) 14,4 MJTx

5 Ilpu nonnom cropanuu apos Beinenwioch 50000 x/x suepruu. Kakas macca apos
cropena? (q = 10 MJIx/kr)

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

6 Uemy paBHO M3MEHEHHE BHYTPEHHEW SHEpPIUHU Ta3a, €clii eMy MepeaHo KOJIUYECTBO
tertoTsl 300 [k, a BHENTHUE CUIIBI COBEPIIMIN HaJ HUM padoty 500 JIx?

1) 800 [Ix 3) 400 JTx

2) 100 Tx 4) 200 Tx

7 TennoBo#t ABUTATENH 3a UK MMOTYYaeT OT HarpeBarens 3Hepruro, pasayto 1000 [Tk, a
otaaet xouoauiabHUKY 3Hepruto 800 /Ix. Uemy pasen KIIJI rerioBoro neurarens?

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

8 WuepTHBI ra3 KoJM4YecTBOM | Monb ckaiau, coBepmuB paboty 100/[x, a 3arem
oxnanauiau. B pesynpraTe 3TOro Temmeparypa rasa nonumsunack Ha 20°C. Kakoe kosnnuecTtBo
TEIIOTHI OTAANI ra3? OTBET OKPYTIUTE 10 LETbIX.

9 Cwmemanu [aBe XHUAKOCTH OJWHAKOBOM MAacChl C OJMHAKOBBIMHU YJCIbHBIMU
TEIUIOEMKOCTSMHM HO pa3HOM TeMIEepaTyphl: TeMrepaTypa nepBoil xuakoctu 250K, remnepaTtypa
Bropoit 350K. Ompenenure Temmepatypy oOpasoBaBmieiicss cmecu B °C. [loTepsmu Teria
peHeOpeyb.



_10|TTo rpaduxy, H306pakeHHOMY Ha PHCYHKE, OIpe/eIHTe PaGOTy, COBEPIIEHHYIO Ta30M IIPH
IEPEXO0JIE H3 COCTOAHHA | B COCTOSTHHE 2.

p. 10°TIa, 4 1)6-10° Ik
NN 2 2)18-10° [Tk
) 3)2-10° Ik
1 4)15-10° ik
. V.2

] 1 2 3 4 5 ] 7

11. IlpuBeauTe MpUMEPHI MTPEBPAILEHUS MEXaHUYECKON SHEPTUH BO BHYTPEHHIOIO U
00paTHO B TEXHHKE.

12. Tloyemy MO>XHO FOBOPHUTH, YTO CUCTEMa O0JIaJjaeT BHYTPEHHEH SHEprUei, HO HEJb3s
CKa3aTh, YTO OHA 00JIaaeT 3a1acoM ONpeAeIEHHOIO KOJIMYECTBA TEIIOThI UK padoThI?

13. Kakue npoueccsl Ha3piBatoTCs HeoOpaTuMbiMu? HazoBure Hanbosee THITMYHBIE
HEOOpaTHMBbIE ITPOLIECCHI.

14. Ecnu ObI peKH MOTEKIJIN BCIIATH, 03HAYAIO OBI 3TO, YTO HAPYIIASTCS 3aKOH COXPAaHEHHS
SHepruun?

15. B xakom ciyyae U3MEHEHUE BHYTPEHHENW SHEPTUHU OTPULIATEIbHO?

2 BapuaHT

1 KaxoBa TemmiepaTypa 0JlHOATOMHOT'0 U€aIbHOTO I'a3a, €CIM U3BECTHO, YTO BHYTPEHHSAS
sHeprus 2 Moiib coctapiseT 831 k/[x?

1) 36:10°K 3) 33-10°K

2) 5-10°K 4)5-10°K

2 CpaBHUTh BHYTPEHHHE SHEPIMM aproHa M HEOHA IPU OJMHAKOBBIX TeMIepaTypax,
Macchl a30B OJMHAKOBBI.

1)1/2  2) paBHbI 3) 2/5 4) 4

3 Kakoe Koim4ecTBO TEmIoThl HeoOxoaumMo Jutst TuiaBieHus 10 T cepeOpa B3gTOr0 mpu
Temrepatype riasnennsa? Y aenbHas TemioTa miaBieHns cepedpa 1-10°Hx/kr.

1) 1x/x 3)2x/x

2) 1,5 xJIx 4) 3,2 xJIx

4Kakoe KOJIMYECTBO TEMJIOThl HEOOXOJUMO cOooOHIUTh Bojae Maccoil 10r, B3sATOW mpu
temmneparype 0°C, ai1st Toro yToObl HarpeTh €€ 10 TeMIepaTypbl KUIIEHHUs U UCTIApUTh? Y fienbHas
termoeMKocTh BoAbl 4200/[x/kr-K, ynenbpHas Teriora napoodpasoBanus BosI 2,3 M Jx/kr

1) 15600 Tx 3) 2720 dx

2) 30000 Ix 4) 27200 Tx

5 CKOJIBKO HY)XHO C)K€4b KaMEHHOT'O YIJIsI, 4TO OBbI BBIIEIHUIIOCH 1,5-10% Ik SHEpruu?
(ynenwHas Teruiora cropanus 30MJk/kr)

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

6 WneanpHbrili Ta3z coBepmmn padboty 400k w mpH 3TOM €ro BHYTPEHHSSI DHEPTHUs
yBenmuumiack Ha 100/x. UeMy paBHO KOJIMYECTBO TEILIOTHI, MOJYYMJI WM OTAAN ra3 B 3TOM
npouecce?

1)  ras momyumn 500/Ix 3) ra3 otman 500/x

2)  ra3 nomyumn 300/Ix 4) ra3 orman 300/x

7 Tennosas mammHa 3a HUKJI paboThl mosydaer or Harpesarens 100/[x u otmaer
xonoaninbHUKY 40/[x. Yemy pasen KIIJ] TerioBoil MammHs1?

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

8 OnHOaTOMHBIN ra3 B KOJMUYECTBE 6 MOJEH MOTJIOMIaeT KOJn4ecTBO TerioTsl Q. Ilpu
3TOM Temmeparypa raza noseimaercs Ha 20K. PaGota coBepiaemas razoM B 3TOM TIpoliecce
paBHa 1 x/[x. [lornomaemoe KoIMUECTBO TEIJIOTHI B KJ[’K paBHO. ..

9 B kanopuMerpe cMemaiy ABE KHIKOCTH OAMHAKOBOW YIEIbHOW TEINTIOEMKOCTH, HO
pa3Hoit Maccel(mz = 2mMj;) U pasuble Temneparypsl t; = 20°C u t, = 80°C. Omnpenenure
TeMriepatypy oopazosasiieiics cmecu (B °C). [loTtepu Temia cautaTh MPEeHEOPEIKUMO MaJTBIMHU.



10 Kakyro paboTy COBEPIIHI OJHOATOMHBIH a3 B MPoLEcce, H300paKEHHOM Ha pV- qHarpaMme

4 p.10%TIa 1) 2,5 k1K
0211 2) LL5g]Ix
3) 3 KIIx
0.1 T 4)4 kIx
2

0.1 0,2 MAYAYE

11. YTo06b! OXJIaAUTh OPOLYKT, JI€ HaJ0 KIACTh CBEPXY WU CHU3Y?

12. I'azy nepenaercs HEKOTOPOE KOJIMYECTBO TEIUIOTHI. MOKET JI TeMIepaTypa ras3a mnpu
9TOM IOHMXKAThCS?

13. Yem oTnmuaeTcst HarpeBaHMe Tella OT COOOIIEHUS €My TEIUIOTHI?

14. Tlouemy He BO3MOKEH BEUHBIN JBHUTaTEIh 1 poma?

15. Yro nokassiBaeT pabouas PV u temnosas TS nuarpammer?

3aaHus K ayAUTOPHON KOHTPOJIbHOU paboTe No2 « DHepropecypchl U UX UCIIOIb30BaHHE.
ITpon3BOACTBO INEKTPUUECKON U TEIUIOBOM SHEPTUN».

Bapuanr 1

1. DnemeHTapHBIA COCTaB TBEPAOIO U )KUIKOIO TOILIUB

2. TeruioTa cropaHust

3. Ab6comotHas Temmeparypa. [lukn Kapuo

4. TemioBbIe MOTEPU APOBOTO KOTJIA

BapuanT 2

1. 301bHOCTH U BIAKHOCTbH TOIINBA

2. YCIOBHOE TOIUIMBO

3. Ab6contoTHoe AaBiieHue. [lepBblil 3aK0OH TEpMOIMHAMUKI

4. TenyoBoii OanaHc MapoBOTo KOTIa

Bapuant 3

1. XKuaxue TomaMBa U UX OCHOBHBIE XapaKTEPUCTUKH

2. OcHOBHBIE BUIbl PHEPTOPECYPCOB, UX Ha3HAUEHUE

3. Y nenbHblid 006EM. BTOpOI 3aKOH TEpMOIMHAMUKH

4. Koa¢dpuumeHT noae3Horo 1eHCTBUSA U pacxo/] TOIUIMBA TAPOBOro KOTJIa

Bapuanr 4

1. TBepaple TOIIMBA U UX OCHOBHBIE XapaKTEPUCTUKHU

2. Heopranuueckune ropro4ue TOIINBA

3. AGcoiroTHas Temmnieparypa. Pabouast pv- u TersioBas TS- quarpaMmMbl

4. DHepreTUUECKNEe KOTEIbHBIE arperaTsl

Bapwanr 5

1. 'a3000pa3Hble TOMIMBA U UX OCHOBHBIE XapaKTEePUCTHKH

2. Oprannyeckue TOIUIMBA (TOPIOYHE)

3. AGcomoTHOe naBieHue. M30X0pHbIi 1 1300apHBINA IPOLIECCH

4. Ha3nauenue u kiaccuuKamus KOTI0arperaTos.

Bapuant 6

1. CocTaB npoAyKTOB CTOpaHUS MIPH CKUTAHUN OPTraHMYECKUX TOIUIHB

2. Okucaurenu

3. YaenbHblil 006EM. M30TepMuueckuii U aarabaTHBIA MPOLECCHI

4. I3 yero cocToUT KOTeJIbHasl yCTaHOBKA

IlepeyeHb KOHTPOJIBLHBIX BONMPOCOB /JIsl MOATOTOBKHU K 3a4eTy MO JUCIHUIJINHE
«O01mas JHEePreTuKa
1. Hepe‘-II/ICJII/ITe OCHOBHBIC B0306HOBHH€MBIC u HGBOSO6HOBJI$I€MLI€ OHCPICTUYCCKUC

PECYpCHI.



2. HazoBwuTe 311€eMEHTapHBIN COCTAaB TBEPAOTO TOIUIMBA M BHJII MAaCChHI TOTIUBA.

3. UTo sIBISIETCS OCHOBHOM XapaKTEPUCTUKOM JIFOOOTO BH/Ia TOILIMBA?

4. Yto Takoe yCclI0BHOE TOILIUBO?

5. HazoBuTe OCHOBHOM NpPUHIMII IOJYyY4EHHUs TEIJIOBOM OHHEPrMH Ha aTOMHBIX
AJIEKTPOCTAHLIUSAX.

6. Ykaxxure OCHOBHbIE IapaMETPbl COCTOSHUS pabovero Tejaa U X €JUHULBI H3MEPEHUS.

7. Yem oTimyaeTcs pealbHbIi ra3 oT naeajlbHOro raza?

8. JlaiiTe onpeneneHue CpeTHEH U HCTUHHON TEIIIOEMKOCTH.

9. O0BsacHUTE CYIIHOCTh | 3aKOHa TEPMOJUHAMHMKHM M HAIHIIUTE €r0 MaTeMaTHYECKOe
BbIpa)KEHUE.

10. OnumuTe OCHOBHBIE TEPMOJANHAMHYECKUE TPOLIECCH U YKAKUTE SHEProOdalaHC ITHX
IPOLIECCOB.

11. Kakoga cymiHocts |l 3akona TepmoarHaMuku?

12. Yro Takoe muka Kapuo? Uem onenuBaetcs ero 3¢ PpeKTuBHOCTH?

13. llokaxkute B P, V- u T, S- AuarpamMmmax XapakTepHbIEe 00JaCTH M JIMHHUU JJISI BOIBI H
BOJIIHOTO Tapa.

14. Tlokaxute B T, S- AuarpamMMe IJIOLAAKH, U300paKarOLIMe KOJIUYECTBO TEIUIOTHI Ha
HOJIOTPEB BOJIbI, TEIJIOTY apoo0pa30BaHusl, TEIJIOTY Ha MEperpes napa.

15. Yem ompenensiercst 3¢ (HEeKTUBHOCTD XOJIOIMIBHON yCTAaHOBKH?

16. B uem 3akimrouaercs IpolLecc TeIIooOMeHa U ero (Qu3uyeckas CyIIHOCTb?
[lepeuuncnure BUIbl TEIIOOOMEHA.

17. O0ObsicHuTe mpolecc TEIJIONPOBOJHOCTH M 3amuIuTe ooy  Gopmyny
TEIUIONPOBOAHOCTH B T epeHmanbaol popme.

18. B ueMm 3akirouaeTcs CYHUIHOCTb KOHBEKTHMBHOI'O TEIUIOOOMEHA M METOJ pEIICHUs ¢
MOMOIIbIO TEOPUH NMOAOOUS U KPUTEPHUEB MOA0OUS.

19. Onumnre (¢u3ndyeckue MNpoLecch TEIUIO0OMEHa MpU H3MEHEHMH arperaTHoro
COCTOSIHUS BEIIECTBA.

20. HazoBuTe OCHOBHBIE 3aKOHBI JIyYUCTOTO TEIIOOOMEHA.

21. Kak mpoucxoauT TermI000MeH H3ITydeHHEM MEKIY ABYMsI TexaMu’?

22. Ha3oBuTe 0COOEHHOCTH U3Ty4YEHHS Ta30B.

23. TlepeuncnuTe TUIBI SJIEKTPOCTAHIIMNA IO TPOU3BOJICTBY JIEKTPUIECKON U TETIIOBOM
DHEPIHUH.

24. OnumuTe MPUHIUIHATIBHYIO TETUIOBYI0 cxemy TOC 1 OCHOBHOM MPUHITHII €€ paboTHI.

25. Tlepeuncnute ocHoBHblE crocoObl yBenuueHus KIIJ[ TerioBoil mapoTypOMHHOIM
CTaHIIUH.

26. YKaXuTe OCHOBHOM TePMOAMHAMUYECKUN MpUHIHUI Terodukanuu Ha TIOLL.

27. Urto Takoe KO3 UIMEHT HCITONTb30BaHus TorutiBa TOLL?

28. Onumure NPUHIKI ASUCTBHS ra30TypOMHHOM YCTaHOBKH.

29. B uem 3axirouaeTcst IpUHIUIT paboTy Mapora3oBOil yCTaHOBKH?

30. Ilepeunciute TUTIBI peakTOpoB U cxeMbl ADC.



MNMPUJIOKEHUE 2
(o0s3aTeNbHOR)

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Kon NHaukatop TOCTIKEHUS
OrneHoYyHbIE CpeICTBA
MHIUKATOPa KOMIIETCHLIMI
IIK-5 — CnocobeHn onieHnBaTHL HOPMAJIbHbIE, YTKeJeHHbIE U NocIeaBapuiiHble Pe;KMMbI H JIMKBHIMPOBATH aBapHiiHbIe Pe;KMMbI  PadoThl 00bEKTOB NPodeccHOHATBHOI
AeATeJTbHOCTH
I1K-5.2 [MpoBoaut npodunakruueckue | TecToBble 3a1a4K

UCTIBITAHUS U OCYIIECTBIISACT
aHanmM3  (QYHKIMOHHPOBAHUS
YCTPOMCTB pENEHHON 3allUThI
W aBTOMATHKHU

1 BapuaHt

1. KakoBa BHyTpeHHsIs1 aHeprus 20 MoIb 01HOATOMHOTO Tasa mpu 27°C?

1) 74,8 xIx 3) 6,73 k/Ix

2) 7479 JTx 4) 50 xJIx

2. CpaBHUTH BHYTPEHHHUE SHEPIUHU aproHa U refiusl IpU OJUHAKOBBIX TeMIiepaTypax. Macchl ra30B OJJMHAKOBBI.
1) paBHbI 3) 1/10

2) 1/40 4) 2/5

3. Kakoe konn4ecTBO TEIIOThl HEOOXOAMMO 3aTPAaTUTh [T HarpeBaHUs MeJHOTo pe3ua Maccoii 400 r ¢ yAeabHOM TeI0EMKOCTBIO C
= 500 [x/xr*K ot 20°C po 1300°C ?

1) 256 M Tx 3) 256 x/Ix

2) 260 xJIx 4) 260 M T

4. Kakoe KOJIM4YeCcTBO TEIJIOTH HE00X0IUMO JuTs 1asneHus 240 T cTaiu, B3sSTOro PU TeMIIepaType ruiaBieHus? Y aeiabHas TeroTa)
TTaBJICHUS CTAJIH

A = 60 kJIx/xr

1) 14,4 xJIx 3) 144 [Ix

2) 14,4 Tx 4) 14,4 MIx

5 Ilpu nonnom cropanuu apoB Beiaenuinock 50000 k/x snepruu. Kakas macca qpos cropena? (q = 10 Mx/kr)
1) 10 xr 2) 2 kr 3) 50 xr 4) 5 xr

6 Uemy paBHO HM3MECHEHHE BHYTPEHHEW DHEPTHHU Trasa, €clid eMy mepemaHo kommdecTBo TertoTel 300 [k, a BHEIIHHWE CHIIBI
coBepmiIy Haa HUM padoty 500 Ix?

1) 800 dx 3) 400 JTx

2) 100 Tx 4) 200 JTx

7 TemtoBoit ABUTATENh 32 UKII MOTYYaeT OT HarpeBarelns dHepruto, paBayio 1000 JIx, a otmaer xomoamibHUKY dHepruio 800 Jx.

Yemy pasen KIIJI terioBoro nsurarens?




Kon
HWHIUKATOpa

I/IH):[I/IKaTop JOCTHKCHU S
KOMIICTCHIIMH

O1eHOYHBIC CPeICTBa

1) 50 % 2) 80% 3) 40% 4) 20%
8 MHepTHBIN Ta3 KonmdecTBOM 1 MoJb cxxanu, coBepmuB padoty 100/[x, a 3aTem oxmmagunmm. B pesynbraTte 3TOro Temmeparypa rasal
nonusunack Ha 20°C. Kakoe xonnuecTBo TemioTsl oTaai ra3? OTBET OKPYTIUTE A0 IENbIX.

9 CMmemanu ABE XHUJAKOCTH OJMHAKOBOM MAaCChl C OJMHAKOBBIMH YACITHHBIMH TEIIOGMKOCTSIMM HO pPa3HOW TeMIIepaTyphl:
remreparypa miepBoi xunkocta 250K, temmeparypa BTopoit 350K. Ompenmenurte TemmepaTypy oOpa3oBaBmietics cmecu B °C.
[MoTepsimu Teruia MpeHeOpeyb.

ﬂ'l‘[o rpadHKy, H300pa)keHHOMY Ha PHCYHKE, OIIpeJIeIHTe paboTy, COBEPLIEHHYIO Ta30M IIPH

[epexo/ie U3 COCTOSHUA 1 B COCTOAHHE 2.

p. 10°TIa 4 4 1)6-10° Ix
. 1 2 2)18-10° Jix
, 3)2-10° Tk
1 4)15-10° Tk
. V.a?

0 1 2 3 4 5 ] 7
11. [IpuBeauTe mpuMepsI MpeBpalleHHs MEXaHHYECKOH SHEPTUH BO BHYTPEHHIOIO U OOPaTHO B TEXHUKE.
12. Tlouemy MOXHO TOBOPHTH, YTO CHCTEMa 00JIaiaeT BHyTPEHHEH SHEprueil, Ho Heb3s cKa3aTh, YTO OHA 00J1aJaeT 3a1acoM
onpe1eIEHHOT0 KOJIMYECTBA TEIUIOTHI WK PaboTHI?
13. Kaxkue nporiecchbl Ha3pIBaloTCs HeoOpaTUMbIMU? HazoBuTe Hanbosee THTHYHBIE HEOOpaTUMBbIE MTPOLIECCHI.
14. Eciin OBl pekH HOTEKJIN BCIISATh, 03HAYaNIO OBl 3TO, YTO HAPYIIAETCS 3aKOH COXPAaHEHHS SHEPTUH?
15. B kakoMm cilyuae U3MEHEHHE BHYTPEHHEH SHEPTUHU OTPULATENIEHO?

2 BapuaHT

1 KakoBa TemriepaTypa 0JHOATOMHOTO HICAILHOTO T'a3a, €CJIM U3BECTHO, YTO BHYTPEHHSI dHEPTus 2 Moib coctaBiseT 831 k/[x?
1) 36:10°K 3) 33-10°K

2) 5-10°K 4) 5-10°K

2 CpaBHUTH BHYTPECHHHE SHEPTUH aproHA U HEOHA MIPH OJMHAKOBLIX TeMIIepaTypax, MacChl ra30B OJMHAKOBBI.

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

3 Kakoe KOJIMYECTBO TEIUIOTHI HeoOXoauMo Juis maBieHus 10 T cepeOpa B3ATOro Mpu TeMIlepaType IUIaBieHus? Y enbHasd
TETIOTa IIaBJIeHUs cepedpa 1 '105}1>K/Kr.
1) 1 xJIx 3) 2 klIx
2) 1,5 kIx 4) 3,2 kJIx
4Kakoe KOTM4eCTBO TEIUIOTH He0OX0IMMO cO00IuUTE Boae Maccoit 10r, B3siToi pu Temmneparype 0°C, amst Toro 9toObl HarpeTh eé
10 TeMIiepaTypbl KUTICHUs] U HCTIapuTh? Y enbHas TermoeMKocTh Boabl 4200[x/kr-K, ynenbHas TeruioTa mapooOpa3oBaHUs BOJIBI
2,3M JIx/kr
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1) 15600 [Tk 3) 2720 dx

2) 30000 Tx 4) 27200 dx

5 CKONBKO HYXHO CKeub KAMEHHOTO yIIIs, 4To ObI BhIzemmaock 1,5-10% [k sneprun? (yaensHas Temiota cropasus 30MJx/kr)
1) 2,5kr 2) 3kr 3) 5,4 kr 4) 5 xr

6 N neansHbIi ra3 coepmrwt padoty 400/x u mpu 3ToM ero BHyTpeHHss sHeprus yBenmmamiack Ha 100/x. Uemy paBHO KOIHYECTBO
TETUIOTHI, OIYYHJI WIIM OTJAJl T'a3 B 3TOM Ipolecce?

1) ra3 momyumit 500/ [x 3) ra3 otman 500 1x

2) ra3 nosryumi 300 1x 4) ra3 otman 3001x

7 TemmoBast MaIrHa 3a UK paboThl oiy4aet ot HarpeBatens 100/x u ormaet xomoamnsHUKy 40/[x. Yemy pasen KI1]I TermoBoi
MallWuHbI?

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

8 OHOaTOMHBIN Ta3 B KOJIMYecTBE 6 MoJieil moriomaer konudecTBo TernoTsl Q. [1pu aTom Temmneparypa raza nossimaercs Ha 20K.
Pabora coBepmaemas razom B 3ToM Tporecce paBHa 1 kJ[k. [lormomaemMmoe KoMn4ecTBO TEIIOTH B K[ paBHO...

9 B kamopuMeTpe CMEIIAIU IBE JKUIKOCTH OJAMHAKOBOM YICIbHOW TEIUIOEMKOCTH, HO pa3HOM Macchl(mp = 2M;) U pa3HbIC
remmeparypsi t; = 20°C u t, = 80°C. Onpenenure Temnepatypy oopasosasiieiics cmecu (B °C). [loTepu Temia cyuTaTh NpeHeOPEIKUMO
MaJIBIMU.

10 Kaxyro paGoTy COBEPIIHII OJHOATOMHEIH Ia3 B IIpolecce, H300paKeHHOM Ha pV- qHarpaMme
4 p.10°TIa 1) 2.5 kK

021+ 1 2) LSx/x

3) 3 KK

0.1 4) 4 ]Ik

[2,
2 IAVAYE

0.1 0

11. UToOBI OXJIaIUTh MIPOAYKT, JIEJ HAJIO0 KJIACTh CBEPXY WJIM CHU3Y?

12. I'a3y mepenaeTcsi HEKOTOPOE KOJIMYECTBO TETJIOTHL. MOXET JIi TeMIiepaTypa raza mpyu 3TOM IOHMKAThCSA?
13. Yem oTnuuaeTcs HarpeBaHHUe Tela OT COOOIICHUS eMY TETJIOThI?

14. Tlouemy He BO3MOKEH BEUHBIN ABUTaTENb 1 pona?

15. Yro nokasbiBaet padouas PV u Ternosast TS nuarpammbr?

[IpakTuueckue 3ananus
3amaya 1. MneanbHslii ra3 Maccoil M 1 MoJspHOM Maccoid M HaxonuTcs B cocyie o0beMoM Vi Ipu Temnepatype T 1
ImaBierny P;. CHavana BCIEICTBHUE H30XOPHOTO OXJIAXKACHUS Ta3a €ro AaBlieHHEe YMEHBIIUIOCH BABOE. 3aTeM ra3 n300apHo

ACHIMPHUIICS, BCJIEACTBHE YETO €r0 TEMIIEpaTypa CTajia paBHA Ha4yaJIbHON. BEIUMCIUTH BHIMOJHEHHYIO Pa0oTy.
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3adanusa Ha pewenue 3a0au U3 npoheccUOHAIbHOU 001ACMU, KOMIJIEKCHble 3A0aHUS
3anaua 1. 3aKkpeIThIA cocy conepkuT 14 r azora, nasnenue p; = 0.1 MITa, a Temneparypa t = 27°C.Koraa cocy 1 Harpesu, 1aBieHue]
yBeIH4IHIIOCh BIsiTepo. Kakast Oblia koHeuHas Temneparypa a3ota? Haiitu emkocTs cocyna V u komaecTBo TeruoTsl Q, 3aTpadeHHOe]
Ha HarpeBaHue.

Tewmsl peepartos:

1. Texnonoruueckuii mporecc KOC.

2. Texnonoruueckuii npouecc ADC.

3. TeXHOIOTUYECKHIA MTPOIECC MPHINBHBIX 3JIEKTPOCTAHIINH.

4. TexHOJIOrMYECKHUM MPOLIECC COMHEUHBIX AIEKTPOCTAHIUH.

5. TeXHOIOrHYECKUH MPOLECC re0TEPMANIbHBIX JIEKTPOCTAHIIUIH.
6. TeXHOIOTUYECKHIA TTPOIIECC BETPOTEKTPOCTAHIIHIH.

Bormpocsr 1t mpoBeieHens IPOMEKYTOYHOH aTTecTalun

. [lepeuncnure OCHOBHBIEC BO30OHOBIISIEMbIE U HEBO30OHOBJISIEMBIC SHEPIETHUECKUE PECYPCHI.

. HazoBuTe 3neMeHTapHBINA COCTaB TBEPAOTO TOILIMBA U BUIBI MACCHI TOILINBA.

. Uro sIByIsIeTCS OCHOBHOM XapaKTEPUCTHKOMN JIFOO0OTO BHJIA TOTUIHBA?

. UTo Takoe ycIoBHOE TOIUIMBO?

. HazoBuTe OCHOBHOI MPUHIIUIT TTOJIYICHHSI TETIOBOM SHEPTHH HA ATOMHBIX DJIEKTPOCTAHITHSIX.

. YKaXuTe OCHOBHEIE MTapaMeTPhl COCTOSIHUS paboUero Teja U UX SANHUIIE H3MEPEHHSL.

. Uem oTnuvaeTcs peaibHbIN T'a3 OT UACAIbHOro ra3a’?

. Jaiite onpenenenne cpeiHEN U UCTUHHOM TEINIOEMKOCTH.

. OOBsICHATE CYIMIHOCTH | 3aK0HA TEPMOAMHAMHUKY M HATIUIIIATE €TI0 MATEMATHIECKOE BEIPAKCHHE.

OCoOoO~NOoO Ul WN P

10. Onuimnre OCHOBHEIE TCPMOJNHAMHUYCCKUC IPOUCCChI U YKAXKUTC 3Hepr06anch 9THUX MTPOLCCCOB.
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11. KakoBa cymHuocTs || 3akona TepmMonnHaMuKn?
12. Yo Taxoe 1uki Kapuo? Yem orneHuBaeTcst ero 3 ¢GeKTHBHOCTD?
13. lokaxkute B P, V- u T, S- AMarpaMmax xapakTepHble 001acTH U JIMHUH A7l BOABI U BOASIHOTO Iapa.
14. Tokaxute B T, S- AMarpamMMe MmioMaAKH, H300pakaloIiie KOJIUIECTBO TEIJIOTH Ha MOJIOTPEB BOABI, TEIUIOTY MapooOpa3oBaHus,
TEIUIOTY Ha Meperpes mapa.

15. Yem onpenensiercs 3hHEeKTHBHOCTD XOJIOAWIBHON YCTAHOBKHU?

16. B uem 3akiogaeTcs mpolece TErI000MeHa 1 ero pusnueckas cyniHocTh? [lepedncnure BUbI TEIII000MEHA.

17. OOBsicHUTE TIPOIECC TEIUIOMPOBOHOCTH | 3AIMUIINTE O0IIYI0 (hOpMyITy TEILIONPOBOIHOCTH B AuddepeHnmansHon dhopme.

18. B yem 3aximrodaeTcs CYIIHOCTh KOHBEKTHBHOTO TEIUIOOOMEHA M METOJ PEIISHUs C TIOMOIIBI0 TEOPUH TOHOOMS M KPUTEPHEB
Mo00uSI.

19. Omummure hr3uYecKue MPONIEecCHl TEMIO00MeHa MTPU N3MEHEHUH arperaTHOTO COCTOSIHUS BEIIECTBA.

20. Ha3oBuTe OCHOBHBIC 3aKOHBI JIYIHCTOTO TEIUIOOOMEHA.

21. Kak mpouCXOaUT TEILIO0OMEH U3IyUCHUEM MKy TBYMS TEIaMu?

22. Ha3oBuTe 0COOCHHOCTH U3Iy4YCHHS I'a30B.

23. llepeuricnuTe TUIIBI AIIEKTPOCTAHIIHIA MO IPOU3BOICTBY IMEKTPHUECKON U TETUIOBON YHEPTUU.

24. OnumuTe MPUHIHAITAATBHYIO TeTuToByto cxemy TOC v OCHOBHOM MPHHIUI ee paboTEhI.

25. Tlepeurcinute ocHOBHBIE criocoObl yBenuueHus KI1J] TeroBoli napoTypOMHHON CTaHIINU.

26. YkaxuTe OCHOBHOW T€pPMOJUHAMIYECKUN TPUHITHI Terurodukanuu va TOLI.

27. Yro takoe k03 HureHT ucnoiap3oBanus Tomsa TOL?

28. OnuiuTe TPUHIMIT ASHCTBUS Ta30TYPOMHHON YCTaHOBKH.

29. B ueM 3akito4yaeTcs MPUHIKI pa00Ty Mapora3oBoil yCTaHOBKU?

30. Ilepeuncaure THIBI peakTOpoB 1 cxeMbl ADC.

IIpakTrueckue 3a1anus

3ajmaya 1

B xanopumerpe Haxonutcsa Boga maccoit 0,4 xr npu temneparype 10 rpagycos. B Boay nonoxunu néx Maccoit 0,6 kr npu
remmeparype -40 rpagycos. Kakas temneparypa ycTaHOBUTCS B KQJIOPUMETPE, €CIIH €ro TeIUIOEMKOCTh HUUTOXKHA Maja?

3aoanus na pewenue 3a0a4 Uz nPOHeccUOHAILHOU 0OIACMU, KOMNLEKCHbLE 3A0AHUS

OnumnTe KOHCTpYKIUs npuBeaeHHbIX TT




O1eHOYHBIC CPeICTBa
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0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJM H KPUTEPHH
OLICHUBAHUS:

Kpurepnu onenku (B COOTBETCTBUHU C (POPMUPYEMBIMU KOMITETCHIIUSAMH H
IUITAHUPYEMBIMU Pe3yibTaTaMHu 00yueHHsI):

— «3aYTEHO0» — 00yJaIONINIiCs TOKAa3bIBAET BHICOKUN YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIUH, T.€., CTYJEHT JOJKEH I10Ka3aTh BHICOKUI YPOBEHb 3HAHUH, YMEHUI U HABBIKOB B
00J1aCTH HCII0JIB30BAHUS YHEPrOPECYPCOB, OCHOBHBIX TOJIOKEHUH TEPMOJMHAMUKH U TEOPUU
TEII000MEHA, a TaKKe B 00JIaCTH TEXHOJIOTUH ITPOU3BOCTBA 3JIEKTPOIHEPTUHY;

— «He 3aYTeHO0» — Pe3yJIbTaT O0yUeHHsI HE JJOCTUTHYT, 00 yJaroIIUiCs HEe MOKET MTOKa3aTh
3HaHUH, yMEHUI U HaBBIKOB B 00J1aCTH OOIIMX CBEJCHUN IO JIEKTPUUECKUM CTaHLIUAM,
TEXHOJIOTHH IIPOU3BO/ICTBA AJIEKTPOIHEPTUH.



[Tpunoxenue 3

MeTounqecm/Ie YKa3aHus 110 PCHICHNI0 3a/1a4 110 oﬁmeﬁ IHEPTECTUKE QA
NMPaAKTHICCKUX 3aHATHH

3agaua 1

HCO6XO,Z[I/IMO PpaCcCUUTATh TCIUVIOTY CTOPpAaHHUA IJIA ABYX BHOB TOILIMBA.

bypsiit yrous:

Yroas Cocrae B % , Beixonx nety- | Termora cropa-
C S H O N | uuxs % mist, MJTox/kr

Byperit 64-78 1 0.3-6 | 3-6 | 15 1-2 | 40-60 15-30

Kamennsni | 75-90 | 0.5-6 | 4-6 | 2-13 | 1-3 | 9-50 22-33

Awnrtpauut | 93-94 2-3 |2 |12 1 | 3-4 33-35

C=75%,S=5%,H=5%, 0=15%/

QB=33875 + 12495 — 108.5-(15-5) = 25350 + 6245 — 1085 =

= 30510 xIx/xr = 30.51 M /KT, 9TO OJM3KO COBIAIACT C JAaHHBIMH TaOJIHIIEL.
BTropoit npumep — npupOAHBIN ras:

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

QH=127-0+ 1080 + 358-94.9 + -3.8 = 2911591+

= 33974 + 2853 = 36827 xJx/kr = 36.8 MJIx/KT.

3amaua 2
Ilap -
OnexTpH-
1K qyeckas
<> CeTh
ITH
Oxxa. | BXB
BOJA
Knu}_'[euca"r HH

Puc.1.TenjioBasi cxeMa TeNnJ0BO# CTAaHIMMU.

[1K — mapoBoii koTe, mpeodpa3yronii SHEPTUIO TOIUTMBA B SHEPTHIO BOASTHOTO
napa, [IT — mapoBas TypOuna, mpeoOpa3yroias SHEPTUIO MTapa B MEXaHUYECKYIO
SHEPIUIO, NEpeaBaeMyI0 Yepe3 Bal dekTpuueckoMy reaeparopy (3I), K —
KOHJIEHCATOp, B KOTOPOM OTpabOTaHHBIN nap KoHaeHcupyercs, bXB — 6acceiin
XOJIOZHOM BOJBI, KOTOpas MOAAETCS B KOHAEHCATOP LUPKYJIALHMOHHBIM HACOCOM
(I1H), ITH — nuTaTensHbIi HacoC, MOAAIOUIMKA BOy B TAPOBOM KOTEI.
HapucoBats npolieccsl peodpa3zoBaHus JHEPTUU B BUJIE pV U TS nuarpamMmm u
MOSICHUTD UX.
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[Ipouieccol ukia PeHKHA MOKHO ONMUCAThH CIASAYIOIIUM 00pa3oM.

1-2-3 — nurarensHbiit Hacoc (ITH) 3akaunBaeT Bogy B mapooit koten (I1K),
MOTHUMasl 1aBJICHHUE.

[TocKOJIbKY BOJIa MPAKTUYECKHU HE CKUMAEMasi, 3TO MPOLECC MOKHO CUUTATh
n3oxopHbIM. [Ipu 3ToM pabota, coBepiiaemas I1H - pabora u3BHE, IEPEXOAUT BO
BHYTPEHHIOIO SHEPTHUIO BOJIBI.

3—4 - mporiecc HarpeBa BoAbL. [1oBbIIIIEHHE TeMITepaTyphl BOIBI IPOUCXOIUT TIPH
MPaKTUYECKU MOCTOSIHHOM JIABJIEHUH, IPOLIECC MOKHO CUUTATh U300apHBIM.
[TpousBoAUTCS NOABO TEMJIOTHI K BOJIE.

4-5 — VcniapeHue BOJibl, TPOUCXOUT MIPU TOCTOSTHHOM TeMIlepaType, Mpoiece
MU30TEPMUYECKUN. Y BEIMUUBACTCS BHYTPEHHSISI DHEPTrHsi paboyero Tena.

5-6 — JloBeieHue mapaMeTpoB napa 10 TpedyeMbix. [[poucxoauT npu nmocTostHHOM
naBJieHUU B maponeperpesarene. [Ipouecc n3006apHbIi.

6-7-8 — Ilpornecc mepenaun 3HEPTUM Napa MapoBoit TypOuHe. ITOT MpoIecce
IPOUCXOAUT O€3 MOCTYIICHUS TEIUIOTHI U3BHE U 0€3 OTAauu €€ BO BHEUIHIOIO
cpelny, HO3TOMY 3TOT MPOLECC MOKHO CUUTATh alna0aTHBIM.

8-9-1 — Iporecc koHAEHCAIIMU OTPAOOTAHHOTO Tapa C OTBOJOM TEIUIOTHI BO
BHEIHIOK Cpely C MOMOUIbIO OXJIaxaatonieil Boabl. LIuki 3aMKHyCS.

3amaya 3

[TpumenuTensbHO K puc. 1. Haitftu kg TypOUHBI, pe3yJIbTUPYIOLINI KITJ, a TAKXKe
KIIJT HETTO MPH CIACAYIOMUX U3BECTHBIX mapaMmerpax: t1 = 500°C, T1 =500 + 273 =
772°K, 2= 100°C, T2= 110 + 273 = 383°K. Temnepatypa T2 He MOKET ObITh HUXKE
100 rpanycos 1o [{enbcuio, 4TOOBI HE TOMYCTUTh KOHACHCAIIMIO TIapa B TypOUHE.
n.~=(772-383/383)*100%=50,38%

Ecnu yuects KIIJ] npyrux snemeHToOB cxeMbl (puc.l), To moxkno onpeaenuts KITJ]
BCEU SHEPIeTUYECKON YCTAHOBKHU:

Torna 7,= 0.9 — KIIJ| xoTna, #,,= 0.98 — mexannueckuit KI1JI TypOunsl, 77,= 0.98 —
KII/I anekTpruyeckoro reueparopa.

Pesynprupyrommii KI1/] 6yner:
ny= 0,98*0,98*0.9*0,5=0,4321=43,21%
Orot KI1/] nazeiBaercs KIIJ[ 6pyTTo, Ipu 3TOM HE YUHUTHIBAETCS, UTO YaCTh
AIIEKTPOIHEPTUH, BbIpabaThIBAEMOM T'€HEPATOPOM PACXOAdyeTcsl Ha obecrieueHrne
coOCTBEHHBIX HyXk dekTpoctaniuu. KIIJI, yauteiBaromuii motpedienue
coOcTBeHHBIX HYXk ], Ha3biBaeTcs KII/] Hetto, koTopsiit Hike KIIJ[ 6pyrro. Ecnu
OPUHATH NOTPebIeHNEe COOCTBEHHBIX HYX I 0K0JI0 6 %, TOo MoxkHO onpenenuts KIT/1

HECTTO.
My»=0,4321*(1-0,06)=0,404061=40,61%.



