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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM Tojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHICCKUX CHCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii ET. ITCH.IHOpeHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roay Ha 3acenanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokom or 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U IHEPTETHUECKUX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

N3ydyenne AUCUMILIUHBL «DJIEKTPOTEPMHUUECKHE MPOMBINIICHHbIE YCTAHOBKHY» CTABHUT
[ENBI0 MOIYICHUE TCOPSTHUECKUX 3HAHUNA U MPUOOPETEHNE MPAKTUYECKUX HABBIKOB pacyuera u
BbIOOPA DIIEKTPOTEPMHUUECKOI0 000PYyI0BaHM, HEOOXOUMBIX JUIsl OYAYIIEro HHKEHepa, B

paMKax I10JIy4aeMoi B By3€ CHIEIIUAIIBHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuumuimHa OJNEKTPOTEPMUYECKHE ITPOMBIIIICHHBIE YCTAaHOBKM BXOIOUT B 4acTb
y4eOHOTO 1m1aHa popMupyeMyro ydacCTHUKaMu 00pa30BaTeNbHBIX OTHOIIEHUH 00pa30oBaTeIbHOM
IIPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

BricokoTeMiiepaTypHBbIE IPOLECCHI U YCTAHOBKH

TennomaccooOMeHHOE 000pyI0BaHUE TPEAIPUATHIHI

TennooOMeH U TEMI0BbIE PEKUMBI IPOMBIIIICHHBIX Ie4Yel

DHepreTuka TermI0TeXHOIOT Uil

dusuka

Xumus

TexHuueckas TepMOAMHAMUKA

I'mpporazonuHaMuka

DHeprobdanaHchl NpeAnpUiTU

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW pabOTHI

DHeprocoepekeHre 1 BTOPUUHBIE SHEPropeCcypChl

KypcoBas HaydHO-HCClIeJoBaTeNbCKas paboTa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pe3ynbraTte 0cBOCHHUS TUCHUILTUHBI (MOIYIIS) «DIEKTPOTEPMUUYECKUE TPOMBIIIIJICHHbIE
YCTaHOBKMY 00yUYaIOIIMICS TOJDKEH 001a1aTh CIeIYIOIMMUA KOMITETEHIIUSIMHU:

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

[TK-3 Crocoben k cbopy, 00paboTKe, aHAIM3Y U OOOOIICHUIO PE3yJIbTaTOB YKCIIEPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIOIIECH 00JIACTH 3HAHMI

I1K-3.1 OcymectBisger c6op, 00pabOTKy, aHanu3 M 0000ILIEHHE pPe3yIbTaToB
HKCIEPUMEHTOB U UCCIICIOBAHMH
[1K-3.2 [ToaroraBnuBaeT NpemyioAKEHUS 111 COCTABICHHS TUIAHOB U METOIMYECKUX

nporpamm OKCIICPUMCHTAJIBHBIX I/ICCJ'IG,ZLOBaHI/Iﬁ n pa3pa60TOK,
MPAKTUYCCKUX peKOMeH}IaHI/Iﬁ 110 UCITOJTHCHHUIO UX PE3YIbTATOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUILUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM
qyuce:
— KOHTaKkTHas padorta — 59,7 akaj. 4acos:
— ayIuTOpHas — 56 akaj. 4acos;
— BHEayIuTOpHas — 3,7 akaJl. 4acoB;
— caMocTosTeNbHas pabota — 12,6 aka. 4yacos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast g
o | KoHTaKTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJ. Jyacax 3} By, KOHTPOJIS
Pazpen/ tema 3 (B axaz. acax) == A . P Kox
S 3 ©| caMOCTOSITENBbHOMN | ycreBaeMOCTH U
JUCIUATIIAHBI 3 [ . | KoMneTeHIUH
@) g £ padoThI TIPOMEKYTOYHOMH
nab. | mpakt. | = &
Tlex. Z'g aTTecTaluu
3aH. 3aH. O &
1. BsemeHue ©  OCHOBBI
3IEKTPOTEPMHUH
CaMOCTOSTENbHOE
u3ydeHue yueOHoi
JIUTEPATYPHI.
Paccmotpenue
p CobecemoBanue. TIK-3.1,
1.1 Beenenue. 2 221 1 | cooTBETCTBYIOMLIHN N
KoHcnexT nexumid. TIK-3.2
X TEME BOIPOCOB
U3 mpwi. 6.
ITogroroBka k
cobece0BaHuIo.
CamocrosaTensHoe
u3ydyeHue yueOHoi
1.2 ®dwusuyeckre OCHOBEI JIUTEPATYPHI.
SJICKTPHUYECKOTO  Harpesa Paccmotrpenue
T OBOI,)E[HI/IKOB P 7 4 4/21 2 COOTBeTCTI]; 1108 Cobecenosamue. IIK-3.1,
p ’ YIo Koncnekr nexmuii. TK-3.2
JTUBJICKTPUKOB u X TEME BOIPOCOB
MOJYIIPOBOHUKOB. U3 TIpUIL 6.
ITogroroBka Kk
cobeceI0BaHuIo.
CaMoCTOSTENbHOE
M3y4YeHHe yaeOHOH
JIUTEPATYPHI.
1.3 Knaccudukanus Paccmotrpenne
3JIEKTPOTE MI/I‘{eCKdIPiIX ! 2 221 1 COOTBCTCTFI; {7} Cobecenosarme. IK-3.1,
porep yro KoHcrekT nexiui. TIK-3.2
MPOIIECCOB U YCTAHOBOK. X TeMe BOIPOCOB
u3 npuil. 6.
ITogroroBka Kk
cobece10BaHuIo.
Wroro no pazneny 8 8/611 4
2. DIeKTpUUECKHIA  Harpes
METOZOM COIPOTHBIICHHSI




CamocrosTenpHOe
n3ydeHue yueOHoH

JIUTEPATYPHI.
2.1 Crioco0bI Paccmotpenue
3JIEKTPUYECKOrO0  HarpeBa 2 221 COOTBBTCTII; Jinezs Cobecenopare. TIK-3.2,
P P yro KoncrniexT nexuuii. IK-3.1
COIIPOTHBIICHUEM. X TEME BOIIPOCOB
U3 mpwi. 6.
IToaroroBka k
co0eceI0BaHuUIO.
CamocTrosTenpHOe
n3ydeHue yueOHoH
JIUTEPATYPBL.
2.2 OrekTpuyeckoe patyp
Paccmotpenne
COTIPOTHBIICHUE CobecenoBanue. TIK-3.2,
2 2/1,21 COOTBETCTBYIOIIN N
IIPOBOJAHUKOB. Marepuansl KoHcnekT nexmuid. IK-3.1
X TEME BOIIPOCOB
3JIEKTPOJIOB.
U3 mpwi. 6.
IToaroroBka k
cobece0BaHuIo.
CaMocCTosTeNbHOE
H3yueHHe yueOHOU
JUTEPATYPHI.
. Paccmotpenne
2.3 DNeKTpOKOHTAKTHBII P CobecenoBanue. TIK-3.2,
2 421 COOTBETCTBYIOILII o
Harpes. KoHcnekT nexmuid. TK-3.1
X TeMe BOIPOCOB
u3 npui. 6.
[Toaroroska
co0eceI0BaHuIO.
CaMocCTosTeNbHOE
H3yuYeHHEe yueOHOU
JIUTEPATYPHI.
2.4 Tpy6OuaTsie Paccmotpenne
JJICKTpUYECKIE P 2 4 COOTBCTCTII; FOLIN Cobecenobanme. IK-3.1,
P Y KoHcrekT nekiui. TIK-3.2
HarpeBaTelu. X TeMe BOIPOCOB
u3 npuil. 6.
IToaroroBka k
co0eceI0BaHuIO.
CamocrosaTensHOe
H3yuYeHHEe y4eOHOU
JIUTEPATYPBI.
2.5 TIpoMbIIUIeHHBIE TEYH patyp
o Paccmotpenne
COTIPOTHBIICHUS: TETIOBOM CobecenoBanue. TK-3.2,
o 4 2 COOTBETCTBYIOLIU o
OamaHC M JHEPTreTUYEeCKHU KoHucnekT mexrmid. TIK-3.1
X TeMe BOIPOCOB
aHaJn3.
u3 npuil. 6.
ITonroroBka x
cobeceI0BaHuUIO.
Uroro no pazneny 12 14/5,21
3. DAEKTPOYroBO HarpeB
o CamocrosaTensHOe
3.1 CaoiicTBa u o
M3y4YeHHe yaeOHOH
XapaKTePUCTUKU
N JIUTEPATYPHI.
3IEKTPUYCCKOI JTYTH.
o Paccmotpenne
3aKUraHue, yCTOHYMBOCTH CobecemoBanue.
2 2 COOTBETCTBYIOIIN . TK-3.1
TOpPEeHHUs, PEryJlUpOBaHUE KoHCIeKT JeKImii.
X TeMe BOIPOCOB
Toka ayru. Mcrounuku
N u3 npuil. 6.
MUTAHUS  AJIEKTPUYECKOM
IToaroroBka k
JIYTH.
co0eceI0BaHuUIO.




3.2 JyroBbie

JNEKTPUYECKUE TeYd U
CaMOCTOSTENbHOE
YCTaHOBKH. n3ydeHue yuyeOHou
Knaccuduxauus TeyeH, v ya
JIUTEPATYPHI.
PYZHO-TEPMHUUYECKUE II€YH, PaceMOTPeHIC
BaKyyMHBIE MeYH, 3 2 16 COOTBETCTg - CobecenoBaHue. TIK-3.1,
3JIEKTPOIIIAKOBOTO ! yro KoHcrekT Jekiuii. MK-3.2
X TEME BOIIPOCOB
meperviaBa, — IJIa3MEHHBIC
13 npui. 6.
YCTaHOBKH,
IToaroroBka k
ANEKTPOHHO-TyYEBbIC
co0eceI0BaHMIO.
YCTaHOBKH, Ja3epHbIe
TEXHOJIOIMYECKHE
HUroro no pazaeny 5 4 1,6
4. IHAyKIIMIOHHBIHM HarpeB
CaMocTosATeIbHOE
H3yueHHe yueOHOU
JUTEPATYPHI.
4.1 Knaccuduxkarms PaccmoTtpenue CobecenoBatme
MHAYKIIMOHHBIX YCTaHOBOK 1 COOTBETCTBYIOIIH a " TIK-3.1
KoHCHeKT JeKIuid.
Harpesa. X TeMe BOIPOCOB
u3 npui. 6.
IToaroroBka k
cobeceI0BaHMIO.
CaMocTosATEIbHOE
H3yueHHe yueOHOU
JUTEPATYPHI.
4.2 VHIyKUWOHHBIC TEYH: PaccmoTtpenue CobecetoBatie IK-3.1
TEIJIOBOI " 2 2 2 COOTBETCTBYIOILII KoHemexT J'ICKI_II/II:/JI K 3' 2’
SHEPreTUYECKUN aHAIH3. X TeM€e BOIIPOCOB ’ '
U3 npuil. 6.
IlogroroBka k
cobeceI0BaHMIO.
Wroro no pazneny 3 2 2
Hroro 3a cemectp 28 28/11,21| 12,6 9K3aMeH
28/11,2
Hroro no aucrurinae 28 ' 12,6 JK3aMeH

u




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jlis perieHus peyCMOTPEHHbBIX BUAOB y4eOHON paOOThl IPU U3YyUEHUHN AUCLUILINHBI B
Ka4yeCTBC 06pa30BaTeJIBHLIX TEXHOIOT I HCIIOJIB3YIOTCA KaK TpaAWulUOHHBIC, TaK U
MO/yJIbHO-KOMIIETEHTHOCTHBIE TeXHOJOrHH. [lepenaya He0OOXOAMMBIX TEOPETUUECKUX 3HAHUN U
¢dopMHpoBaHHE TPEACTABICHUNH MO KypCy NMPOHUCXOIUT C MPUMEHEHHEM MYJIbTHMEIHIHOTO
oOopynoBanus. JIeKIMOHHBIA MaTepuan 3akpervisiercss Ha JabopaTOpHbIX paborax, TIle
MMPUMCHACTCA COBMECTHAA ACATCIBHOCTb CTYACHTOB B TI'PYHIIC, HAIIPpAaBJICHHAA Ha PCHICHUC
oO1iell 3ajauu MyTeM CIOKEHMsI pe3yJbTaTOB MHIMBUAYaIbHOW paOOThI WieHOB Irpynnbl. Jlis
Pa3BUTHA U COBCPHICHCTBOBAHUA KOMMYHHKATHBHBIX CII0COOHOCTEH CTYACHTOB OpPraHU3YHOTCA
NPAaKTUYECKUE 3aHATHS B BHJE JUCKYCCUHM, aHaJM3a pPEAIbHBIX NPOOJIEMHBIX CUTyallMd H
MEKIUCIUTUTMHAPHBIX CBSI3€H M3 PA3NMYHBIX 00JacTeld B KOHTEKCTE pElIaeMOi 3agauu.
CamocrosTtenbHas paboTa CTUMYJIUPYET CTYIAEHTOB K CaMOCTOSITENIbHOM IpOpaboOTKe TeM B
npoliecce HanucaHus nedepaToB. MOITOTOBKYU K TUCKVCCUSAM. U TECTUDOBAHHUIO.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B npuiaoxenun 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. KOpae, WM. B. Dnekrpuueckudl HarpeB: OCHOBbl (PU3MKH IPOLIECCOB U
KOHCTPYKTUBHBIX pacueToB : yueOHoe mocobue / W. B. FOmaeB, E. H. XXuBomnmcre. —
Cankr-IlerepOypr : Jlanp, 2021. — 196 c. — ISBN 978-5-8114-2775-8. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/169058 (mata obpamienus:: 14.06.2021). — Pexxum moctyma: s
aBTOPU3. N10JIb30BATEIICH.

2. lOnaes, U. B. PacueT »nekTpoTepMHUECKUX MPOLECCOB U 00OPYAOBaHUS : yueOHOe
nocobue / U. B. IOxaes, C. B. Mamkos, M. P. ®arxyraunoB. — Camapa : Cam['AY, 2018. —
218 ¢ — ISBN  978-5-88575-541-2. —  Tekcr: oanektponssiii //  Jlanb
JNIEKTPOHHO-OMOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/113435 (nata
obpamienus: 14.06.2021). — Pexxum qoctymna: s aBTOpU3. TOJIb30BaTENEH.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Makapos, A. H. TermnooOMeH B 3JIEKTPOAYTOBBIX M (paKeIbHBIX METaTyprUYecKuX
reyax M SHePreTHYSCKUX YCTaHOBKax | yueOHoe nocooue / A. H. Makapos. — Cankr-IletepOypr
. Jlanp, 2021. — 384 c. — ISBN 978-5-8114-1653-0. — Tekcr : anexkrponsslii // Jlanp :
JNIEKTPOHHO-OMOMMoTeunass cucrema. — URL:  https://e.lanbook.com/book/168683 (nata
obpamenus: 14.06.2021). — Pexxum gocryma: 1uist aBTOPU3. MOJIb30BATEICH.

2. YCTaHOBKM WHIYKIIMOHHOTO Harpea : y4deOHoe mocobme / B. C. Hemkos, B. A.
Bykanun, M. B. IlepByxun [u ap.]. — Kpacnospck : CDY, 2018. — 88 c.— Teker:
3JIEKTPOHHBIH // Jlaub : 3IIEKTPOHHO-OMOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/157566 (mata obpamienus: 14.06.2021). — Pexxum mocrtyma: uis
aBTOPU3. MOJIb30BATEIEH.

3. Muponos, 0. M. YcTaHOBKH 3JE€KTPOIIIAKOBON METAUTyprUuecKOd TEXHOJIOTHUHU '
moHorpadus / FO.M. MuponoB. — 2-e uzn., crepeotunt. — Mocksa : UTHOPA-M, 2021. — 404

C., [48] C. IIB. WL — (Hayunas MBICJIb). — DOl
10.12737/monography_5a40ac170cdab6.31947003. - ISBN 978-5-16-013683-7. - Tekct
anektponHbii. - URL: https://znanium.com/catalog/product/1157233 (mata oOpaiieHus:

14.06.2021). — Pesxum 10ocTyIMa: IO MOITHCKE.


https://e.lanbook.com/book/169058
https://e.lanbook.com/book/113435
https://e.lanbook.com/book/168683
https://e.lanbook.com/book/157566
https://znanium.com/catalog/product/1157233

B) MeTonuyeckue ykazaHus:
npuioxenue 1.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
10 Ne norosopa Cpok aeicTBus JIMLIEH3UN

MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional
7Zip CcBOOOTHO 06eccpouHO
E/'datggtﬁ? V1o A1-1662-13 or GeccpoyHo

ucatic 22.11.2013 p
University
Calculate Linux |cBoGoaHO 5eCChOUIO
Desktop Xfce |pacnpocrtpansemoe I1O p
FAR Manager |cBo601HO 0ecCpovHO
Linux Calculate |cBo0omnO 0eccpoUYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUika

HanuonansHas
HH(pOPMAIMOHHO-aHATUTUYECKAS
cucteMa — PocCHMCKUN MHIEKC HAYIHOTO

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

IMTouckoBas cuctema Axamemus Google
(Google Scholar)

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

Nudopmanmonnas cucrema - EguHoe
OKHO JOCTyNa K HMH(OPMAIIMOHHBIM

URL: http://window.edu.ru/

®denepanbHoOE roCyZapCTBEHHOE
Oro/pKeTHOE yupexaeHue «DeaeparibHbIn
WHCTUTYT IIPOMBIIUIEHHOU

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

DNEeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I''I. Hocosa

https://magtu.informsystema.ru/Marc.html?locale=ru

MexnyHaponHas — pedepaTuBHas U
IMOJITHOTEKCTOBAS CIIPaBOYHAS 0aza

http://scopus.com

Mexaynapoanas 0a3a TOJTHOTEKCTOBBIX
KypHasoB Springer Journals

http://link.springer.com/

MexnyHapoanas 0a3za Hay4HbIX
MaTepHaIoB B 00J1acTH (hM3HUSCKUX HAYK

http://materials.springer.com/

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHune JUCIHUIIIIMHBI BKJIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://scopus.com/
http://link.springer.com/
http://materials.springer.com/

1. YueGHble ayAUTOpUU U1 IPOBEACHHS 3aHATHH JIGKLIMOHHOTO TUIIA

MynbTHMEANIHBIC CPEICTBA XPAHEHHUS, ITEPEIauu U MPEICTaBICHIS HHPOPMAIIUU

2. YueOHast ayTuTOpHS ISl IPOBEIACHIS 1a00paTOPHBIX pabOT: KOMITBIOTEPHBIN KiIace

[TepconanbHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Boixomom B IHTEpHET U ¢ 1OCTYIIOM
B JICKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIbHYIO CPEAy YHUBEPCUTETA

3. [TomemeHus 1151 CaMOCTOSTENILHON pabOThI 00yUYarOIIUXCSI

[Tepconanbhbie KoMITBIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B 2JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA

4. YueOHbIe ayAUTOPUU IS TPYNIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTALUHN, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHBIX KOHCYJIbTAIHH

Jlocka, MylIbTUMEUNHBIN TPOEKTOP, SKPAH

5. Ilomemenue mis XpaHeHUST W TPOPHIAKTHYECKOTO OOCITY)KHBAHHUS y4eOHOTO
000pyI0BaHUs

Crenaxku mist XnaHeHUst VAeOHO-METOTHYECKHI TOKVMEHTAITNN



IIpuniaoxenne 1

OneHouHble CpeAcTBa JUIsl TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH, IIPOMEXKYTOUHOU

aTrecrTauu 110 uTOraM OCBOCHHUA JUCHUIIJINHBI.

™=

©CoNo O

13.

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.
30.
31.

32.
33.

Bunel TerioodMeHa, mpoucxoAsiue npy nepeaade Teria K HarpeBaeMomy Tedy.

Kakue oraeynopHbie MaTepuaibl IPUMEHSIOTCS B IE€YECTPOCHUN?

Kakue meraminyeckue HarpeBaTelu IPUMEHSIOTCS MPH padoTe 3JIEKTPOTEXHOIOTHIECKIX
YCTaHOBOK?

Kakue HEMETAJUTMYECKUe HarpeBaTeiu MIPUMEHSIFOTCS npu pabote
AIIEKTPOTEXHOJIOTHYECKUX YCTAHOBOK?

Knaccudukamms SI1C.

[TpuHIMIT NERCTBUS MT€YEH CONPOTUBIICHUS.

KoHcTpyKiiuu HarpeBaTeIbHbBIX 3JIEMEHTOB.

[TonsiTHE 00 yIeNbHOM MOBEPXHOCTHOM MOIITHOCTH U CpOKe cry)0b1 HO.

JlaTunku Temmeparypbl. XapakTepUCTUKAa METOJOB aBTOMATHUYECKOIO pEryIupOBaHUs
temneparypsl DIIC.

. I[BYXHOBI/IHI/IOHHOG PEryjinpoBaHUC TEMIICPATYPHI.
11.
12.

TpexMno3uIMOHHOE U HENPEPBIBHOE PETYIMPOBAHNUE TEMIIEPATYPHI.

KakoBbl npeuMyllecTBa MHIYKIMOHHOTO HarpeBa I€pe]] YCTaHOBKAMH KOCBEHHOI'O
Harpesa?

KakuMm 00pa3oM MOXHO pErylMpoBaTh IPOCTPAHCTBEHHOE pPAacCIlOJIOKEHUE 30HbI
[IPOTEKaHUsl BUXPEBBIX TOKOB IPU MHAYKLIMOHHOM Harpese?

Kakum 00pa3om 1o Ha3HaYEHUIO MOJIPA3AEISAI0TCA HHAYKIIMOHHbIE YCTAHOBKU?

Kakum 06pa3oM nojpazfaenstores 1o NpuHIUIY AeHCTBUSI UHYKIIUOHHBIE I1€Y?

YeMm oTiiMyaeTcss MHIYKIIMOHHAs KaHAJIbHAs Ieub OT TpaHchopmaTopa?

UTo BXOIUT B MOHATUE UHIYKIIMOHHOMN €IMHUIBI IPU UHIYKIIMOHHOM Harpese?

YTo OTHOCHUTCSA K 3JIEKTPOOOOPYAOBAHHIO, CXEME MHUTAHUS U YNPABICHHs KaHAIbHBIX
neven?

Yro ucmonp3yercs s onHO(A3HBIX Medel i oOecrieyeHus paBHOMEPHOM Harpys3ku
da3 cetu?

[TprHIMI AEHCTBUSA MHIYKIIMOHHON TUTEIBHOM NIEYH.

N350xuTe porecc BO3HUKHOBEHUS AJIEKTPUYECKON CBAPOYHOM TIyTH.

[Touemy HampspkeHHE 3aKUTaHUs OYI'M Bcerja OoJbllle, YeM IpU HOPMalIbHOM ee
TOpeHuu?

M3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOMT AJIEKTpUYECKas ayra?

HaszoBuTe 0OCHOBHBIE XapaAKTEPUCTUKHU IIEKTPUIECKOM TYTH.

Kak BiuseT "HAYKTUBHOCTB B LIETIM IEPEMEHHOI'O TOKA HAa YCTOMYHUBOCTh TOPEHUS JyTH?
HazoBure ocHOBHbIE TpeOOBaHUS, NPEAbIBISEMblE K OJHOMNOCTOBBIM HCTOYHUKAM
CBAapOYHOI'0 TOKA.

HazoBuTe oOcCHOBHBIE TpeOOBaHUS, KOTOPBIM JOJKHBI YAOBIETBOPATH CBAapOYHbIE
TpaHc(hopMaTopsl.

OObsicHUTE, TOYEMY OJIHOIIOCTOBBIE MCTOYHUKH CBAPOYHOI'O TOKA JOJKHBI UMETh KPYTO
MaJarollyl0 BHEIIHIOK XapaKTepUCTUKY, a MHOIOIIOCTOBBIE MKECTKYI0 BHELIHIOKO
XapaKTEepUCTUKY?

Kakumu cnocobamu obecrieunBaeTcsi Tajaronias BHEUIHSS — XapaKTePUCTUKA Y
OJTHOTIOCTOBOTO CBAapOYHOTO TeHepaTopa?

Kakum o6pa3om ocyIiecTBisieTcs agaroliasi BHEIIHSS XapaKTepPUCTUKA Y OJTHOTIOCTOBBIX
CBapOYHBIX TpaHCHOPMATOPOB?

OO6nacTh NpUMEHEHHS TYTOBBIX MEYeH.

DnekTpoobopynoBaHre U KOHCTpYKTUBHBIE dnieMeHTh JICII.

OcHoBHble 251eMenTh! KopoTko# cetu [ICII.



34.
35.
36.
37.
38.
39.
40.
41.
42.

TpeboBanus, npenbspisiemMble K Kopotkoit cetu JICIIL.

Mertoap! perynupoBanus momHocta ICII.

Cxema 3aMelleHus LEenu C 3IEKTPUUECKOM Tyroil.

Knaccugukanus 1yroBbix 3J1€KTpHUECKUX MEUeH.

DNEKTPUUECKHUE XapaKTEPUCTUKH 1YTOBBIX CTAJIEIUIABUIIBHBIX IIEUEH.
DHEPreTU4YeCKUe XapaKTEPUCTUKU JYTOBBIX CTaJICIIaBUIIbHBIX IIEUEH.
DEeKTpOMarHUTHOE NepeMeIINBaHNE METalIa.

TpeboBaHMs 31EKTPOYTOBBIX IIeUeil K CUCTEMaM 3JIEKTPOCHAOKEHUS.
Oco0eHHOCTH TOPEHMS PIEKTPUUECKOM 1yTH HA IEPEMEHHOM U IIOCTOSIHHOM TOKE.



Hpuiioxkenne 2

OueHovHbIe CpeaCTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lnanupyembie pe3yJbTaThbl 00y4YeHHs U OIEHOYHbIE CPEJACTBA ISl POBEACHUS NMPOMEKYTOYHON aTTeCTAllUuN:

CrpyKTypHBII
JIEMEHT

KOMIICTCHII U

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

[TK-3 Crnocob6en k cOopy, 00paboTke, aHAIM3y U 0000IICHUIO PEe3yIhTaTOB YKCIIEPUMEHTOB M HCCIICOBAHUN B COOTBETCTBYIOIIEH 00IaCTH 3HAHH.

[1K-3.1

OcymecTBisier coop, 00padboTKy,
aHaM3 1 000011IeHNE Pe3yIbTaTOB
IKCIIEPUMEHTOB U HCCIIC0BaHUI

Hepeueub meopemuuecKux 60npoCcos K IK3aMeHy.

1.

N

©ooN U

13.

14.

15.

Bunel TeroodMeHa, npoucxosiye Ipy nepeade Teria K HarpeBaeMoMy
TeIy.

Kakwue orHeynopHbie MaTepuaibl IPUMEHSIOTCS B TIEYECTPOCHUH?
Kakue meraminyeckue HarpeBaTesd IpUMEHsI0TCS IpU paboTte
ANEKTPOTEXHOJIOTUYECKUX YCTAaHOBOK?

Kakue HemeTananueckue HarpeBaTesIu NPUMEHSIOTCS IpU paboTe
IEKTPOTEXHOJOTUYECKUX YCTAHOBOK?

Knaccudukanus SI1C.

[IpuHIM neicTBUS eYeld CONPOTUBIICHHUS.

KoHcTpyKklinu HarpeBaTesIbHBIX 3JIEMEHTOB.

[TonsiTre 00 ynenbHOM MOBEPXHOCTHON MOITHOCTH M Cpoke ciy:k0p1 HD.
JlaTuuku TemnepaTypbl. XapakTepuCTHKa METO/I0B aBTOMATHYECKOTO
perynupoBanust TeMieparypsl JI1C.

. I[BYXHO3I/II_[I/IOHHOC PEryjinpoBaHuC TCMIICPATYPHI.
11.
12.

Tpexno3ulMOHHOE U HEMPEPHIBHOE PETYIUPOBAHUE TEMITEPATYPHI.
KaxoBbI npenMy1iecTBa HHAYKIIMOHHOTO HAarpeBa Mepejl yCTaHOBKaMu
KOCBEHHOT'0 Harpesa?

Kakum 00pa3oM MOKHO peryaupoBaTh MPOCTPAHCTBEHHOE PACIIONOKEHHE
30HBI ITPOTCKAaHWA BUXPEBLIX TOKOB ITPU HHAYKIITHOHHOM HarpeBe?

Kakum 00pa3oM Mo Ha3HAYEHUIO MOJIPA3AEISIOTCS HHAYKIIMOHHBIE
YCTaHOBKH?

Kakum 00pa3oM noapasaensores o NpUHIKNY ACHCTBUS HHIYKIIMOHHbIE




CtpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBA

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.

29.
30.
31.

32.
33.

nequ?

YeM oTiMuaeTcss MHAYKIIMOHHAs KaHAJIbHAS NeUb OT TpaHcopmaropa?
UYT0 BXOJUT B MOHATHE HHAYKIIMOHHOM €IMHUIIBI IPH HHIYKIIHOHHOM
Harpese?

YTo OTHOCHUTCSA K 3JIEKTPOOOOPYOBAHUIO, CXEME TUTAaHUS U YIPaBJICHUS
KaHAJIbHBIX TIeuen?

UYro ucnonp3yercs 17 oAHO(a3HbIX Medel A1 obecrieueHus: paBHOMEPHOM
Harpysku (a3 cetu?

[IpuHuuMn neicTBrUsS MHAYKIUOHHON TUTE€IbHOM NIEYH.

N3noxure npouecc BOSHUKHOBEHHUS dJIEKTPUYECKON CBAPOYHOM JTYTH.
[Touemy HanpspKEHUE 3aKUTaHUs AyTU Beeraa 00sblie, YeM Ipu
HOpPMaJbHOM €€ TOpeHun?

W3 kakux OCHOBHBIX 3JIEMEHTOB COCTOMT AJIEKTpUYECKas ayra?

Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKHU AIEKTPUIECKOM TyTH.

Kak BnusieT MHAYKTUBHOCTBD B LIENM IEPEMEHHOIO TOKAa HAa YyCTONYUBOCTh
ropeHus 1yru?

Ha3zoBute ocHOBHBIE TpeOOBaHUS, IPEIBABISIEMbIE K OJTHOTIOCTOBBIM
HMCTOYHUKAM CBapOYHOTO TOKA.

Ha3zoBute ocHOBHbIE TpeOOBaHNUs, KOTOPHIM JOJKHBI YJIOBIETBOPSTH
CBapOYHbIE TPaHC(HOPMATOPBI.

OOBsicHUTE, TOYEMY OJIHOTIOCTOBBIE HICTOUHUKU CBAPOYHOI'O TOKA JOJKHBI
MMETh KPYTO MaJarolly0 BHEIIHIOI XapaKTEPUCTHKY, & MHOTOIIOCTOBbIE
KECTKYIO BHEIIHIOIO XapaKTEPUCTUKY?

Kaxumu cniocobamu o0ecnieunBaeTcs maarolias BHEIIHSSA XapaKTepUCTUKA
Yy OAHOIIOCTOBOT'O CBApOYHOI0 reHepaTopa?

Kaxum o6pa3om ocyriecTBisieTcs aaronias BHEUTHS XapaKTepUCTUKA Y
OJTHOIIOCTOBBIX CBAPOUHBIX TPAaHCHOPMATOPOB?

OO6nacTh NpUMEHEHUs AYTOBbIX MeYei.

OnexkTpoobopyioBaHue U KOHCTPYKTHBHBIE 3eMeHTs JICIIL.

OcHoBHble 251eMeHThl KopoTkoit cetu JICII.




CtpyKTypHBIit
3JEMEHT [Tnanupyembie pe3yabTaThl O0ydeHUS OneHouHbIE CPEACTBA
KOMIIETCHIINH

34. TpeboBanusi, npeabsaBisieMbie K kKopotkoit cetu JICII.

35. Meroas! perynupoBanus mourHoctu JICIT.

36. CxemMa 3aMeNIeHHs 1IENH C JISKTPUUECKON TyTroM.

37. Knaccuukanus 1yroBbIX 3JIEKTPHUECKUX MTEUCH.

38. DnexkTpruyecKue XapaKTepUCTUKH TYTOBBIX CTAJCTIaBUIbHBIX MEeUeH.

39. DHepreTHUECKUE XapaKTEPUCTHKHU TYTOBBIX CTAJICTIABMIIBHBIX TTEUYEH.

40. DieKTpOMarHuTHOE MepeMeIlIiBaHre MeTalla.

41. TpeOoBaHUs HIIEKTPOAYTOBBIX MEYEH K CHCTEMaM 3JIEKTPOCHAOKEHHS.

42. OcoOeHHOCTH TOPEHUS AIEKTPUUYECKON TyTH Ha IEPEMEHHOM U TIOCTOSIHHOM
TOKE.

I1K-3.2 [ToaroraBnuBaeT NpeAOKEeHUS IS Ilpumepnoe npakmuueckoe 3a0anue 01 IK3AMEHA:
COCTAaBJICHUS IIJIAHOB U METOANYCCKUX
MPOrpaMM IKCHEPUMEHTATBHBIX
MCCJIEI0BaHMI U pa3paldoToK,
MPAKTUYECKUX PEKOMEHIAIIHI 10
HCIIOJIHCHUTIO UX PE3YJIbTATOB

Onpeﬂenmb YCTAHOBJ/IEHHYH) MOLIHOCTD METOIHYECKOIi [e4H, rnpeadHasHa-

YEeHHOIl /111 HarpeBa CTaNbHBIX H3/enuii noa ornyck 10 Temneparypsl 230°C.
Hexoouwvie dannwvie:

npousBouTeNsHOCTE — 0,139 kr/c;

ternosoil KITJ] meun —0,72;

anexrpuueckuii KT neaun — 0,95;

yaenebHas TemnoeMmkocTs crand — 490 Jlx/kr-°C (B HHTEpBale TeMIEpaTyp
20 - 230°C).




CtpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Tnanupyembie pe3yabTaThl O0ydeHUS

OneHouHble CpeCTBA

Pewenue

1. OnpeﬂeneHHe MOJIE3HOH MOIHOCTH MEeYH

P =MC(t,—1t,),

noa

rae M - npou3BOOUTENBHOCTB,
C - yaensHas TerjJI0eMKOCTh;
f, - HaYallbHas TeMIepaTypa;

f_; - KOHEYHasA TeMIeparypa.

P, =0139-460-(230 - 20)=14303,1 Br,

naa

{K—R—ﬂw S C =ﬁ= Bm]

¢ k2 C c

1. Onpenenenune norpednseMoii MOIHOCTH

p Ppon 14303

- - =20910,96 Br,
nOmP M  0,95-0,72

rie 77, - anexrpudeckuii KIIJ;
17,y - Temnosoii KITJT.

2. OnpeneneHue YCTAHOBIEHHO MOLIHOCTH
P_rcm = Pnompkjv
rae k; - koa(pHuHeHT 3anaca (npuHumaeM k; = 1.2).

P, ., =2091096-12=2509316 Br.

yem




