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JIner akryaauszanuu padoueil mporpaMmbl
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3aB. kadeapoii E.T. ITGI_HHOpeHKO
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IIporokomor 20 1. Ne
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IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX B SHEPTeTHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmopenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

N3ydyenne AucUMITIUHBL «DIEKTPOTEPMHUUECKHE MPOMBINIICHHBIE YCTAHOBKH» CTABHUT
[EJBI0 MOTYYCHUE TCOPSTHUECKUX 3HAHUIA U MPUOOPETEHNE MPAKTUYECKUX HABBIKOB pacyuera H
BbIOOPA DIIEKTPOTEPMHUUECKOr0 000PYyI0BaHMS, HEOOXOUMBIX JUIsl OyAYIIero HHKEHepa, B

paMKax I0JIy4aeMoi B By3€ CHIELIUAIIBHOCTH.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuiuinHa OJEKTPOTEPMHUYECKUE IPOMBIIUICHHBIE YCTAaHOBKM BXOJUT B YacTb
y4eOHOTO 11aHa popMupyeMyro yyacTHUKaMu 00pa3oBaTebHBIX OTHOIIEHUH 00pa30oBaTeIbHOM
HPOTrpaMMBl.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUINH/ IPAKTUK:

TemomaccooOMeHHOE 000pyI0BaHUE MTPEITPUATHIA

TexHonornueckre 3HeproHOCUTENH NPEATIPUITUI

DHeproOagaHChl TPEANPUATHNA

KoHcTpyKIImoHHBIE MaTepHasbl MPOMBIIUIEHHON TETIO3HEPTETHKH

Teopust ropeHMst U TEXHOJIOTMU CKUTAHUS

3nanus (YyMEHHs, BIAJICHUS), TOJyYCHHbIE NPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUISl U3yUEHUS TUCHUILINH/TIPAKTHK:

[TonroToBka K npoueaype 3aluThl U 3al{1Ta BBITYCKHOW KBaTM()PUKALIMOHHON paboThI

OHeprocOepexeHre 1 BTOPUUYHbIE SHEPTOPECYPCHI

KypcoBast HayuHO-HCCIIe[OBaTeNbCKas paboTa

BricokoTeMnepaTypHble IPOLECcChl M YCTaHOBKH

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHus

B pesynbraTte 0cBOCHHUS TUCLHUILIUHBI (MOLYIIS) «DIEKTPOTEPMUUYECKUE IPOMBIIIIJICHHbIE
YCTaHOBKH» 00YYaIOUIHIACS TOJKEH 00J1a/1aTh CIIEYIONMMH KOMITETCHIIASMU:

KO,[[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[TK-3 Crocoben k cbopy, 00paboTKe, aHAIM3Y U OOOOIICHUIO Pe3yJIhbTaTOB YKCIICPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIONIECH 00JIACTH 3HAHMI

I1K-3.1 OcymectBiser c6op, 00pabOTKy, aHanu3 M 0000ILIEHHE pPe3yIbTaToB
HKCIEPUMEHTOB U UCCIICIOBAHMM
[1K-3.2 [ToaroraBnuBaeT NpeasioAKEHUS 11 COCTABICHHS MIAHOB U METOIMYECKUX

Inporpamm OKCIICPUMCHTAJIbHBIX I/ICCJ'IC,ZLOBaHI/Iﬁ u pa3pa60TOK,
MPAKTUYCCKUX peKOMCHI[aHI/Iﬁ 110 UCITOJTHCHUIO UX PE3YJIbTATOB




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM
qyuce:
— KOHTaKTHas pabora — 8,6 akaj. yacos:
— aynuTopHas — 6 akaJi. 4acos;
— BHEayIUTOpHas — 2,6 akaJl. 4acoB;
— caMocrosTenbHas padora — 90,7 aka. 4yacos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJl. 4acax 5 Bung KOHTPOJIS
Paznen/ Tema 2, (B axaz. yacax) E B . p Kon
> 8 © | camocTosTeNnBHOM | ycrieBaeMOCTH U
JIUCIUILIAHEI & g o . | xoMIeTeHIMH
Q & paboThI TIPOMEKYTOYHOH
na6. | mpaxr. | € 8
Tlex. : 128 aTTecTaluu
3aH. 3aH. | QU &
1. BBegenne W OCHOBBI
3IEKTPOTEPMHUH
CaMOCTOSITENbHOE
u3ydeHue yueOHoi
JTUTEPATYPHI.
Paccmotpenue
1.1 Beenenmne 0,1 0,5/0,51| 10 COOTBETCTI]: 11N Cobecenopanme. IIK-3.1,
' ’ ! e YIo Koncnekr nexumii. TIK-3.2
X T€ME BOIIPOCOB
U3 Tpul. 6.
IToaroroBka k
coOeceI0BaHuIO.
CamocrosaTeasHoe
u3ydyeHue yueOHoi
1.2 ®usnyeckre OCHOBEI JIUTEPATYPHI.
SJCKTPHUYECKOTO  Harpesa Paccmotrpenue
IT OBOI,)E[HI/IKOB P 4 10,2 0,5/0,51| 10 COOTBeTCTI]; LA Cobeceniosanve. IK-3.1,
P > ! T yio KoHcrekT nexiuii. TIK-3.2
JTUBJICKTPUKOB u X TEME BOIPOCOB
MOJYIIPOBOHUKOB. U3 Tpul. 6.
ITogroroBka k
coOeceI0BaHuIO.
CaMocTosTeNbHOS
H3yueHHEe yueOHOU
JIUTEPATYyPHI.
1.3 Knaccudukaiuys Paccmorpenne
JJIEKTPOTE MPI‘K?CKﬁX ! 0,2 0,5/0,51( 10 COOTBGTCTPI; 1801 Cobecenopanme. IIK-3.1,
porep ! T yro KoHcrekT neximii. TIK-3.2
MPOIIECCOB U YCTAHOBOK. X T€ME BOTPOCOB
U3 npuil. 6.
ITogroroBka Kk
coOeceI0BaHuIO.
Wroro no pazaeny 0,5 1,5/1,51| 30
2. DNEeKTPUUECKUI  Harpes
METOAOM COTIPOTHBIICHHSI




CamocrosTenpHOe
n3ydeHue yueOHoOM

JIUTEPATYPHI.
2.1 Crioco0n1 Paccmotpenue
3JIEKTPUYECKOr0  Harpesa 0,2 0,5/0,51| 10 COOTBETCTII; 1005 Cobecenosane. IIK-3.2,
P P ! T yio KoHcnekr neKimi. TIK-3.1
COIIPOTHBIICHUEM. X T€Me BOIIPOCOB
U3 TpuII. 6.
ITogroroBka k
cobece10BaHumIO.
CaMOCTOSTENbHOE
n3ydeHue yueOHoM
JIATEPaTypPHI.
2.2 DnexkTpuyecKoe patyp
Paccmotpenne
COTIPOTHBIICHUE CobecenoBanue. TIK-3.2,
0,1 0,5/0,51| 10 | coorBercTByrOIIU 9
IPOBOJHUKOB. Marepuaisl Koncnekr neknuii. IK-3.1
X T€Me BOIIPOCOB
3JIEKTPOJIOB.
U3 TpuIL. 6.
ITogroroBka Kk
cobece10BaHumIo.
CaMocTosATEIbHOE
H3yueHHe y4eOHOU
JUTEPATYPHI.
. Paccmotpenne
2.3 DNeKTpOKOHTaKTHBIH P CobecenoBaHue. TIK-3.2,
0,2 0,5/0,51| 10 | coorBercTByrOIU N
Harpes. KoHncnekr nexkumid. TIK-3.1
X TeME BOTIPOCOB
u3 npwuil. 6.
IToaroroBka x
co0eceI0BaHuUIO.
CaMocTosATEIbHOE
H3yueHHe y4eOHOU
JIUTEPATYPHI.
2.4 TpyGuaTsie Paccmorpenne
IJICKTPUYECCKUE P 0,1 10 COOTBCTCT]P; 010 Cobecenosanne. TK-3.1,
P ! yro KoHcrekT nexiuii. TIK-3.2
HarpeBaTelu. X TeME BOTIPOCOB
u3 npuil. 6.
IlogroroBka Kk
co0€eceI0BaHuUIO.
CaMocTosTeNnbHOE
H3yuYeHHEe y4eOHOU
JIATEpaTypPHI.
2.5 TIpombllIICHHBIE TIEYH patyp
Ny Paccmotpenne
COTIPOTHBIICHUS: TEIJIOBOM CobecenoBanue. T1K-3.2,
. 0,2 0,5/0,51 COOTBETCTBYIOIIN N
0alaHC W JHEPTreTUYECKHA Ko#xcrekr nexiumii. TIK-3.1
X TeME BOTPOCOB
aHaju3.
U3 npwuit. 6.
IlogroroBka Kk
co0eceI0BaHuUIO.
HWroro no pazaeny 0,8 221 40
3. DIEeKTpOyroBoi HarpeB
o CaMoCTOSTENbHOS
3.1 CaoiicTBa u o
n3yuyeHue y4eOHou
XapaKTepI/ICTI/IKI/I
N JIUTEPATYPHI.
JIEKTPUYECKOI IyTH.
N Paccmotpenne
3axxuranue, YCTOWYHUBOCTD CobecenoBaHue.
0,1 COOTBETCTBYIOIIN . T1IK-3.1
TOpEHUsA, PEryJMpoBaHue Koncnekr nexmmii.
X T€ME BOTPOCOB
TOKa JAyrd. VICTOYHHKH
. u3 npui. 6.
IIUTAaHUA 3HeKTpI/I'{eCKOI/I
- ITonroroBka x
yri co0eceI0BaHHIO.




3.2 JlyroBbie

JNEKTPUUYECKUE TI€YH U
CaMoCTOSTENbHOE
YCTaHOBKH. H3y4eHHEe yueOHOM
Knaccuduxanus reyven, i e
JIUTEPATYPHI.
PYAHO-TEPMHUYECKUE TICYH, PaceMOThEHME
BaKyyMHBIE ey, p CobecenoBaHue. IK-3.1,
0,2 0,5/0,51| 10 | coorBercTByrOIIHU .
3JIEKTPOIIIAKOBOTO Koncrnekr nekuuii. MK-3.2
X T€Me BOIIPOCOB
meperviaBa, — IUIa3MEHHBIS
u3 npui. 6.
YCTaHOBKH,
IToaroroBka k
ANEKTPOHHO-TyYEBbIC
co0€eCceI0BaHHUIO.
YCTaHOBKH, Jla3epHbIC
TEXHOJIOIMYECKHE
Htoro no pasueny 0,3 0,5/0,51( 10
4. IHAyKIIMIOHHBIHM HarpeB
CaMocCTOsATENBHOE
H3yueHHe yuyeOHOU
JIUTEPaTyphIL.
4.1 Knaccudukarms Paccmotpenue Cobecenopanme
HHAYKIIMOHHBLIX YCTAaHOBOK 0,2 COOTBETCTBYIOIIH Ny TIK-3.1
KoHCIEKT JIeKIIMiA.
Harpesa. X T€ME BOTIPOCOB
U3 npuil. 6.
IToaroroBka x
co0eceI0BaHuUIO.
CaMocTosATEIbHOE
H3yueHHe yueOHOU
JIUTEPaTyphIL.
4.2 VHAYKIMOHHBIC TCYH: PaccmoTtpenue CobecetoBatie K-3.1
TEII0BOM u 0,2 10,7 | cooTBeTCTBYIOLIH KoHCIeKT HeKHHIZ/,I MK 3' 2’
SHEPreTHUCCKUI aHAIIU3. X TeME BOTIPOCOB ’ '
u3 npuil. 6.
IToaroroBka x
co0eceI0BaHuUIO.
HWroro no pazaeny 0,4 10,7
Hroro 3a cemectp 2 4/411 | 90,7 JK3aMeH
Hroro no aucnumiinae 2 4/41 | 90,7 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia perieHust NpeyCMOTPEHHBIX BUIOB yueOHOW padOThl MpU U3YUYEHUU AUCLUILIINHBI B
KauecTBe O0Opa30BaTENbHBIX TEXHOJIOTUM WCIONB3YIOTCS KaK TPaJAWLUOHHBIE, TakK |
MOJ1yJIbHO-KOMIIETEHTHOCTHBIE TexHoJIoruu. [lepenaua HEOOXOJUMBIX TEOPETUUECKUX 3HAHUHN U
dbopMupOBaHHE TMPEACTABICHUI TO KypCy MPOWCXOAUT C MPUMEHEHHEM MYJIbTHMEIUHHOTO
o0opynoBanus. JIEKIIMOHHBII MaTepuasn 3aKperuisieTcss Ha J1abopaTOpHBIX paboTax, Tae
MIPUMEHSIETCS COBMECTHAsl JIEATENIbHOCTh CTYJAEHTOB B TpYIIE, HAalpaBlieHHAas Ha pelIeHUE
oOmieil 3a7jaun MyTeM CIOKEHHUsl Pe3yJIbTaTOB MHAMBHIYaIbHON pabOTHI 4EeHOB Tpymiibl. J{is
pa3BUTHUS U COBEPUICHCTBOBAHUS KOMMYHHKATUBHBIX CIIOCOOHOCTEH CTYICHTOB OPraHU3YIOTCS
MPAKTUYECKUE 3aHATUA B BUJIEC TUCKYCCHM, aHanM3a pealbHbIX MPOOJIEMHBIX CUTyallud u
MEXIUCIUTUTMHAPHBIX CBSI3eH W3 Pa3IMUHBIX OO0NacTeli B KOHTEKCTE peIIaeMoil 3aaadu.
CamocTtosaTenbHas paboTa CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIbHOM MpopaboTKe TeM B
npoliecce Hamucanus pedepaToB. MONTOTOBKH K TUCKVCCHSIM. H TECTUDOBAHHIO.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHuu 1.

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

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. KOpmaeB, WM. B. Dnekrpuyeckuii HarpeB: OCHOBBI (HU3UKH MPOLECCOB |
KOHCTPYKTUBHBIX pacueToB : yudeOHoe mocobue / W. B. FOmaeB, E. H. XuBonmcrie. —
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 mocrtyma: s
aBTOPU3. I10JIb30BATEIIECH.

2. FOpnaes, 1. B. Pacuer »nekTpoTepMHUECKHX MPOLECCOB U 000pYAOBaHUS © ydeOHOE
nocobue / U. B. IOnaes, C. B. Mamkos, M. P. ®arxyraunoB. — Camapa : Cam['AY, 2018. —
218 ¢ — ISBN  978-5-88575-541-2. —  Tekcr: omektponHsiii//  Jlanp
3JIEKTPOHHO-OnOmoreunass cucrtema. — URL: https://e.lanbook.com/book/113435 (mara
obpamienus: 14.06.2021). — Pexxum qoctymna: s aBTOpU3. TOJIb30BaTENEH.

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. Makapos, A. H. TernsiooOMeH B 3/I€KTPOAYTOBBIX U (haKeIbHBIX METAJUTyprHYECKUX
neyax M SHEPreTHYSCKUX YCTaHOBKax | yueOHoe nocooue / A. H. Makapos. — Cankr-IletepOypr
. Jlanp, 2021. — 384 c¢. — ISBN 978-5-8114-1653-0. — Tekcr : anektpoHHsbIid // Jlanp :
3JIEKTPOHHO-OnOmoreunass cucrtema. — URL: https://e.lanbook.com/book/168683 (mara
obpamienus: 14.06.2021). — Pexxum qoctymna: s aBTOpU3. TOJIb30BaTENEH.

2. YCTaHOBKM WHIYKIIMOHHOTO HarpeBa : y4deOHoe mocobme / B. C. Hemkos, B. A.
bykanun, M. B. Ilepsyxun [u np.]. — Kpacnospck : COY, 2018. — 88 c.— Tekcr:
SIIEKTPOHHBIH // Jlanp : 3IIEKTPOHHO-ONOIHOTEUHAS crcTema. — URL:
https://e.lanbook.com/book/157566 (mata obpamienus: 14.06.2021). — Pexxum mocrtyma: uis
aBTOPU3. NOJIb30BATEIEH.

3. Muponos, 0. M. YcTaHOBKH 3JIE€KTPOIITIAKOBOM METAJUTyprHueCKOW TEXHOJIOTUH '
moHorpadus / FO.M. MuponoB. — 2-e u3n., crepeotunt. — Mocksa : UTHOPA-M, 2021. — 404

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

14.06.2021). — Pesxum 1ocTyMa: 1O MOIITHCKE.



B) MeTonuyeckue ykazaHus:

npuioxenue 1.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HaunmenoBanue

10 Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
7Zip CBOOOTHO 0eccpouHO
E/ldatfggt’izlr:\) v J1-1662-13 or 0eccpoyHO

- : 22.11.2013
University
Calculate Linux [cBo6oanO Seccpouno
Desktop Xfce |pacnpoctpansemoe I1O
FAR Manager [cBo6oHO 0eccpouHO
Linux Calculate |ceo0omuO 0eccpoUyHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

HanmonansHas
HH(pOPMAITMOHHO-aHATUTUYECKAS
cucrtema — Poccuiickuii MHIEKC HAYYHOTO

URL.: https://elibrary.ru/project_risc.asp

[TouckoBas cucrema Axamemus Google
(Google Scholar)

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

Nudopmanmonnas cucrema - EguHoe
OKHO JOCTYIIa K HH(pOpMaIMOHHBIM

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

®denepanbHoe roCyJ1apCTBEHHOE
Oro/pKeTHOE yupexaeHue «DeaepaibHbIn
UHCTUTYT IIPOMBIIUIEHHOU

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

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

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

Mexnaynapoanas 6a3a TMOJIHOTEKCTOBBIX
ypHaioB Springer Journals

http://link.springer.com/

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




1. YueGHble ayIUTOpUN [T TPOBEACHHS 3aHATHI JICKITMOHHOTO THUTIA

MynbTHMEAUIHBIC CPEICTBA XPAHEHHUS, ITEPEIauH U MPEICTaBICHIS MHPOPMAaIIUU

2. YuebOHas ayTuTOpus ISl IPOBEICHMS 1a00paTOPHBIX pabOT: KOMITBIOTEPHBIN KiIace

[TepconanbHbie KOMITbIOTEPHI ¢ makeToM MS Office, Beixomom 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 HH(POPMAIIMOHHO-00pa30BaTEIIbHYIO CPey YHUBEPCHTETA

4. YueOHbIe ayAUTOPUU IS TPYNIOBBIX M WHAWBUIYAIbHBIX KOHCYJIBTALUHN, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHBIX KOHCYJIbTAIHH

Jlocka, MylIbTUMEIUNHBIN TPOEKTOP, SKPAH

5. Ilomemenue mis XxpaHeHUST W TPOPHIAKTHYECKOTO OOCTY)KHBAHHUS y4eOHOTO
000pyI0BaHUs

Creaku it XDaHEeHHs VAeOHO-METOTHYECKHI TOKVMEHTAITHN



.
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13.

14.
15.
16.
17.
18.

19.

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

27.

28.

29.

30.

31.
32.
33.
34.
35.
36.

IIpunoxenne 1
Y4yeOHO-MeTOAHYEeCKOe oO0ecTeYeHHe CAMOCTOATEIbLHOMH padoThl 00y4Yarommxcst

Buns! TennoodMeHa, mporCcXoIsIIKe TPy Mepeiaue Teria K HarpeBaeMoMy Telly.

Kakue orueynopHsie MaTepuasbl IPUMEHSIOTCS B IEYECTPOCHUH?

Kakue Merannmnyeckue HarpeBaTelu MPUMEHSIOTCS MTPH padboTe 3JEKTPOTEXHOIOTHISCKIX
YCTaHOBOK?

Kakue HEMETAITHUCCKUE HarpeBareiu PUMEHSFOTCSI npu pabote
AJIEKTPOTEXHOJOTMYECKUX YCTAHOBOK?
Knaccudukanus S11C.

[TpuHIIMT NEHCTBUS TT€Ueld CONTPOTHUBIICHUS.

KoHcTpykiuu HarpeBaTeIbHBIX 3JIEMEHTOB.

[TonsiTue 006 yaenbHON MMOBEPXHOCTHON MOIIIHOCTH M CpOKe ciTy:k0b1 HO.

Hatunku TemriepaTypbl. XapaKTepUCTUKA METOJIOB aBTOMATHYECKOIO PETYIHPOBAHUS
temrepatypsl JIIC.

. JIByXIIO3UIIMOHHOE PETYIMPOBAHUE TEMIIEPATYPHI.
11.
12.

Tpexno3uIMOHHOE U HENPEPBIBHOE PEryJIUPOBAHUE TEMIIEPATYPBHI.

KakoBbl npeumyiecTsa MHAYKIIMOHHOIO HAarpeBa Iepel YCTaHOBKAMU KOCBEHHOI'O
Harpesa?

Kakum o00pazoM MOXXHO peryivpoBaTb IPOCTPAHCTBEHHOE PpACIIOJIOKEHHUE 30HbI
IIPOTEKaHUsl BUXPEBBIX TOKOB IPY MHAYKLIMOHHOM Harpese?

Kakum 00pa3oM 1o Ha3HAYEHUIO OAPa3AEIIAI0TCA NHAYKIIMOHHBIE YCTAaHOBKU?

Kakum o6pazom noapazfaesnstoTcs o NpUHUUIY ASHCTBUS UHIYKIIMOHHbIE ITe4n?

Uewm otnuyaeTcss MHAYKIIMOHHAS KaHAJIbHAS 11€4b OT TpaHchopmaTopa?

YTo BXOOUT B NOHATHE NHAYKIIMOHHONW €UHUIIBI IIPU MHAYKIIMOHHOM Harpese?

UTo OTHOCHUTCSI K 3JEKTPOOOOPYAOBAHUIO, CXEME IMUTAHUS M YIPABJICHUS KaHaJIbHBIX
neyein?

Uro ucnonb3yercs 1 0AHO(DA3HBIX TTeUe Ui 00ecIieYeHs paBHOMEPHOM Harpy3ku (a3
cetu?

ITpuHIMIT NENCTBUSA HHIYKIMOHHON TUTE€IbHOM IEUH.

N350xkuTe mpo1ecc BOSHUKHOBEHUS 2JICKTPUYECKON CBAPOYHOM TyTIH.

[Touemy HanpsbKEHUE 3aKUTaHUS JYyT'H Beeria 0osbliie, Y4eM IPU HOpMaJIbHOM €€ TOpeHnn?
M3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOMT JIEKTpHUYECKas ayra?

HasoBuTe OCHOBHBIE XapaKTEPUCTUKHU IIEKTPUUECKOM TyTH.

Kak BiuseT "HAYKTUBHOCTb B LIETIH IEPEMEHHOT0 TOKA HA YCTOMYNBOCTD TOPEHUS JyTU?
HazoBure ocHOBHBIE TpeOOBaHUS, NPEAbIBISIEMbIE K OJHOMNOCTOBBIM HCTOYHUKAM
CBAapOYHOI'0 TOKA.

HazoBure ocHOBHBIE TpeOOBaHUS, KOTOPBIM JOJDKHBI YAOBIETBOPATH CBAapOYHBIE
TpaHc(hOpMaTOpBI.

OO0bsicHUTE, TOYEMY OJIHOIIOCTOBBIE HCTOYHUKH CBAPOYHOTO TOKA JOJHKHBI UMETh KPYTO
MaJarollyl0 BHEIIHIOK XapaKTepUCTUKY, & MHOIOIOCTOBBIE JMKECTKYI0 BHEIIHIONO
XapaKTEePUCTUKY?

Kakumu cnocobamu obecrieunBaeTcsi Najarolias BHELIHSS —XapaKTEPHCTUKA Y
OJIHOITIOCTOBOT'O CBapOYHOT'O TeHepaTopa?

Kakum o6pa3om ocyIiecTBisieTcs aaroliasi BHEIIHAS XapaKTepPUCTHKA y OJHOMOCTOBBIX
CBapOYHBIX TpaHCHOPMATOPOB?

Ob6nacTh NpUMEHEHUS AYTOBBIX MEYEH.

DnekTpoobopynoBaHre U KOHCTPYKTUBHBIE d5ieMeHTh J[CII.

OcHoBHble 251eMeHThl KopoTkoi cetu JICII.

TpeboBanusi, npenbspisiemble k kopotkoit cetu JICII.

Mertonel perynupoBanus moutHoctu JICIT.

Cxema 3amenieHus Nenu ¢ JIEKTPUIECKON Tyroi.



37. Knaccuduxanus gyroBbIX 3JEKTPUUYECKUX MTEUYEH.

38. DnekTpuyecKre XapaKTepPUCTUKH JYTOBBIX CTAlEIIaBUIbHBIX MEYEH.

39. DHepreTHUecKue XapaKTePUCTUKHU TYTOBBIX CTAJICTUIABMIIBHBIX TEUeH.

40. DneKTpoMarHUTHOE NepeMeIIBaHue MeTalla.

41. TpeGoBaHuUs SIEKTPOAYTOBBIX MEUEH K CHCTEMaM AJIEKTPOCHAOKEHHUS.

42. OcoOEeHHOCTH FOPEHHUs IIEKTPUUYECKOM 1yTH Ha IEPEMEHHOM U IOCTOSIHHOM TOKE.



IIpuioxenne 2

OIIeHO‘lHI:Ie cpeacrea AJisi MIPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTreCTalum

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA NMPOMEKYTOUHON aTTeCTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIe CpeCTBA

I1K-3 CriocobeH k cbopy, 00paboTke, aHaIU3y U 0000IIEHUIO Pe3yIbTaTOB SKCIEPUMEHTOB U HCCIIEI0BaHUN B COOTBETCTBYIOLIECH 00JaCTH 3HAHUH.

[1K-3.1

OcymiectBisieT cOop, 00padoTKY,
aHaJIU3 U 000011IeHNE PE3yIbTATOB
SKCIICPUMCHTOB U I/ICCJ'ICJIOBaHI/H\/JI

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1. Bwuasl TeruiooOMeHa, IPOUCXOAIINE MIPH Nepeade Tersa K HarpeBaeMomMy

Tey.

Kaxue oraeynopHele MaTepHuaibl IPUMEHSIOTCS B TIEUECTPOSCHUU?

3. Kakue meTayumyeckue HarpeBaTeI MPUMEHSIOTCS pH padoTte

INEKTPOTEXHOJIIOTHUECKUX YCTAHOBOK?

Kaxue Hemeramnyeckue HarpeBaTeau NpUMEHSIOTCs MpH padoTte

INEKTPOTEXHOJIIOTHUECKUX YCTAHOBOK?

Knaccugpukanus I1IC.

[IpuHIMIT NElCTBUSA MTeUeld CONPOTUBIICHUS.

KoHcTpykiinn HarpeBaTeNlbHbBIX 2JIEMEHTOB.

[TonsaTtue 06 ynenbHOI MOBEPXHOCTHOM MOIIHOCTH U CpOoKe ciryk0b1 HD.

JlaTuuku Temneparypbl. XapakTepUCTUKAa METOJI0B aBTOMATUYECKOTO

perynupoBanust TeMueparypst JIIC.

10. /IByXITO3UIIMOHHOE PETYINPOBAHUE TEMIIEPATYPHI.

11. Tpexmo3uIMOHHOE U HEMPEPHIBHOE PETYyIMPOBAHUE TEMIIEPATYPHI.

12. KakoBBI IpenMyIIiecTBa HHIYKIIMOHHOTO HarpeBa Mepel yCTaHOBKaMHU
KOCBEHHOT'0 Harpesa?

13. Kakum o0pa3oM MOXKHO PETYIHPOBATH MPOCTPAHCTBEHHOE PACIIOJIOKEHUE
30HBI IPOTEKAHUSI BUXPEBBIX TOKOB IIPU MHAYKIIMOHHOM Harpese?

14. Kakum oOpa3oM 10 Ha3HAYCHUIO MOAPA3ACIISIOTCS WHIYKITMOHHBIC

n

e

© oo




CrpyKTypHBII
JIEMEHT

KOMIICTCHI UM

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

30.

31.

YCTaHOBKHU?

Kakum 06pazom moapasaensroTcs Mo MpUHIUITY JSHCTBUS HHIYKIIMOHHBIE
ne4yu?

Uewm otnuyaeTcst MHAYKIIMOHHAS KaHAJIbHAS 1€4b OT TpaHcpopmartopa?

YTO BXOAUT B MOHATHE UHAYKLIMOHHOMN €IMHULIBI TPU MHAYKIIHIOHHOM
Harpese?

YTo OTHOCHUTCSA K 3IEKTPOOOOPYIOBAHUIO, CXEME MUTAHUS U YIIPABICHUS
KaHAJIbHBIX TeUeii?

Yro ucnonb3yercs A 0AHO(DA3HBIX MeUeid st oOecreyeHus] paBHOMEPHOI
Harpysku ¢as3 cetu?

[IpyuHIMIT NEelCTBUS MHAYKIIMOHHON TUTEIBHOM IIEYH.

N3noxure npouecc BOSHUKHOBEHHUS dJIEKTPUYECKON CBAPOYHOM JYTH.
[Touemy HampspKEHUE 32KUTAHUS TyTH Beer/ia 00bIlie, 4eM MPU HOPMaTbHOM
ee ropeHun?

N3 xakmX OCHOBHBIX 3JIEMEHTOB COCTOMUT dJIEKTpUUEcKasi nyra?

HazoBuTe 0OCHOBHBIE XapaKTEPUCTUKHU NEKTPUUECKOMN TyTH.

Kak BnusieT MHIYKTUBHOCTD B LIETIH IEPEMEHHOT0 TOKA Ha YCTOMYHUBOCTD
ropeHus nyru?

HazoBute ocHOBHBIE TpeOOBaHMSI, IPEIBSIBIISIEMBIE K OJHOIIOCTOBBIM
HWCTOYHUKAM CBapOYHOTO TOKA.

HazoBute ocHOBHBIE TpeOOBaHMSI, KOTOPBIM JIOJDKHBI YJIOBIETBOPATH
CBapoOYHbIE TPaHC(HOPMATOPEI.

OO0BsicHUTE, TOYEMY OJTHOITOCTOBBIC HCTOYHHKH CBAPOYHOTO TOKA JTOJKHBI
HMMETh KPYTO Ma/Ial0NIYI0 BHEIIHIOIO XapaKTEPUCTUKY, @ MHOTOIIOCTOBBIE
YKECTKYIO BHEIITHIOIO XapaKTEPUCTUKY?

Kakumu ciocobamu o0ecrieunBaeTcs ma1aroiasi BHEIIHSSI XapaKTePUCTHKA Y
OJIHOITIOCTOBOT'0 CBapOYHOTr'0 TeHepaTopa?

Kakum 06pa3oM OCyIIecTBIISIETCS TTaIal01asi BHEITHSIS XapaKTEPUCTUKA Y
OJIHOTIOCTOBBIX CBAPOUHBIX TpaHchopmMaTopoB?

OO65acTh MPUMEHEHUS TYTOBBIX MEYCH.




CrpyKTypHBII
JIEMEHT

KOMIICTCHII MU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

DnekTpoobopyaoBaHUEe U KOHCTPYKTUBHBIE 35ieMeHThI JICI1.
OcHoBHble 351eMeHThI KopoTkoi cetu JICII.

TpeboBanus, npenbsiBisiembie kK kopotkoi cetu [CIL

MeTtoasl perynuposanust MorHocta JJCII.

Cxema 3amenieHus HEenu C 3JIEKTPUUECKON Tyroil.

Knaccudukanus 1yroBbix 2JIEKTPHUECKUX TTEUESH.

DIEKTPUUYECKHE XapaKTEPUCTUKU TYTOBBIX CTAJICIIIIaBUIIbHBIX ITEYEHl.
DHEPreTUYECKUE XapaKTePUCTUKHU AYTOBBIX CTAJICTUIABHIIBHBIX TICUCH.
DIEKTPOMarHuTHOE MepEeMELIMBAHNE METAJLIa.

TpeGoBaHUsI SEKTPOAYTOBBIX TEUEH K CHCTEMaM IJIEKTPOCHAOKEHHUS.
Oco0eHHOCTH TOPEHHSI IIEKTPUUECKOM TyTH Ha IEPEMEHHOM U TIOCTOSITHHOM
TOKE.

I1K-3.2

[ToaroraBnuBaeT NpeIOKEHUS IS
COCTaBJICHUS TJIAaHOB U METOJAMYECKUX
IpOTrpaMM IKCIEPUMEHTAIbHBIX
UCCIIeIOBaHUN U pa3palboToK,
IIPAKTUYECKUX PEKOMEHAIH 110
HCIIOJIHEHUIO UX PE3YJIbTAaTOB

Ilpumepnoe npaxmuueckoe 3a0anue 011 IK3AMeEHA:

Orlpe,ue:me YCTAHOBJIEHHYHY MOLIHOCTB METOIHYECKOH nevyH, npeaHasHa-

4EeHHOI [UIs HarpeBa CTalbHBIX H3/Ieuii Mo oTmyck 10 Temneparypsl 230°C.

Hexoonwie odannwvie:

npouseoaurensHocTs — 0,139 kr/c;

tennosoi KITJ] neun — 0,72;

anektpuueckuii KI1J neun — 0.95;

yaensHas TeroemkocTs cranu — 490 Jlw/kr-°C (B HHTEpBane TeMIepaTyp

20 -

230°C).




CrpyKTypHBII
JIEMEHT

KOMIICTCHII MU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

Petuenue

1. OHPEHEHCHHG MOJIe3HOH MOIHOCTH Ne4YH

P, =MC(t,—1,),

noa

rae M - NpoH3BOAMTENBHOCTS
C - ynenbHas TEMI0EMKOCTh,
t; - HAYAllbHAs TEMIEPATYpPa;

f, - KOHEYHaA TeMIeparypa.

P,,, =0139-460-(230 — 20)=14303,1 Br,

[K—‘)—ﬂw . C=@=Bm:|_

¢ k2" C c

1. Onpenenenue norpednsiemMoii MOIHOCTH

b Pagy _ 14303
nOME oallm - 0.95-0,72

=20910,96 Br,

rae 77,, - anexrpudecrkuii KILI;
1, - Tennosoii KI1J1.

2. OnpeneneHue yCTAHOBIEHHONH MOIIHOCTH
P_1'c'm = Prrompkju
rae k; - ko3 duuneHT 3anaca (npuaumMaeM k; = 1,2).

Prem =2091096-1,2=25093,16 Br.




ACﬁ) HOpHL[()K NMPpOBEACHUA l'lpOMe)KyTO‘{H()ﬁ aTTeCTalluM, MOKA3aTe/JIM 1 KPUTEPUU OLICHUBAaHUS.

Kputepuu onieHKH (B COOTBETCTBUU C POPMHUPYEMBIMU KOMIETEHIIUSIMH U TUTAHUPYEMBIMH PE3yJIbTaTaMu 00y4deHus):

— Ha OLIEHKY «OTJIMYHOY» — CTYJICHT JOJDKEH MOKa3aTh 0a30BbIC 3HAHUS 110 U3y4aeMOW TUCITUIUINHE HA YPOBHE BOCIIPOU3BEICHUS U O0BSICHEHUS
nH(popMalUY, TMOKa3aTh HWHTEIJICKTyaJdbHbIE€ HABBIKM pEIICHHUS MPOCThIX 3a/Jay, CBOOOJHOE BiIAJlEHUE U IOHMMaHHWE MaTepuaia B Ipenaeiax
IK3aMECHAIIMOHHOTO OWJIeTa, a TAK)KE YIITyOJICHHBIC 3HAHMS 10 M3y4aeMOM JTUCITUILIMHE, B X0JI€ OTBETOB Ha JIOTIOJHUTEILHBIC BOITPOCHI,

Ha OIEHKY «XOPOIIO» — CTY/ACHT JOJDKEH MOKa3aTh 0a30BbI€ 3HAHUA MO U3y4aeMOMl TUCIUILUIMHE Ha YPOBHE BOCHPOM3BENCHUS U OOBICHEHUS
nH(OpMANNY, TIOKA3aTh WHTEIUICKTYaJdbHBIC HABBIKM PEIICHHS TPOCTHIX 3a1ad, CBOOOJHOE BJIAJICHWEC W TOHMMAHHE Marepwalia B IMpeaeax
HK3aMEHAIIMOHHOTO OMIIeTa;

— Ha OILICHKY «YJOBJIETBOPUTEIHLHO» — CTYJICHT JIOJDKEH MOKa3aTh 0a30BbIC 3HAHMS M0 M3Yy4aeMOU JUCIUILUIMHE Ha YPOBHE BOCIIPOM3BEICHUS U
00BsicHEeHUS] UHPOPMAIIMH, TOKA3aTh UHTEIJICKTyaJIbHbIe HABBIKU PEUICHHsI POCTHIX 33/1aY;

— Ha OLICHKY «HEYIOBJICTBOPUTEIBHO» — CTYJCHT HE MOXKET MOKa3aTh 3HAHHS HA YPOBHE BOCIIPOM3BEICHUS M OOBSICHCHHS MH(DOpMAIHH, HE
MOJKET IOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKHM PEIICHUS MMPOCTHIX 3a/1ad.



