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1. [InanupyeMbIX pe3yJIbTATOB 00y4YeHHs MO THCHUIINHE (MOTYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTATaAMH 0CBOCHHS 00pa30BaTeJIbHOM
NPOrpamMMmBbl.

1.1 Ileau 1 3202494 JHCIUILTHHBI

OCHOBHOM 11€JIbI0 M3YUCHUS JUCHUIUINHBI « TeIIoBbIe MPOIIECChl B YCTPOHCTBAaX
AJIICKTPOCHAOKEHUS» SBIISICTCS OBJIQJICHUE 3HAHUSAMH B OOJIACTH TEOPETUYSCKUX
OCHOB TCIUIOTEXHHUKH C YyYCTOM JaJbHEHIIEro OOy4YeHHS] M TOATOTOBKH K
podeCCUOHATBLHON JICITCITLHOCTH.

3amauaMy JUCLUILINHGI SIBISIOTCS

- BBIPA0OTKA TMPAKTUYECKUX HABBIKOB DPEIICHUS 3a7a4 TEIUIONepeNadd IMyTeM
M3Y4YCHUSI METOJIOB M QJITOPUTMOB MOCTPOSHHUS MAaTEMAaTHYECKUX MOJIETICH NBIKCHHUH
WM COCTOSIHUSI PacCMAaTPUBAEMBIX TEPMOJWHAMUYECKHX CHCTEM, a TaKXe METOJIOB
HCCJIEIOBAaHMS NX MAaTEMATHYECKUX MOJCIICH;

- BOCIUTAaHHWE €CTCCTBEHHOHAYYHOTO MHPOBO33pCHUS Ha 0aze U3yYCHUS
OCHOBHBIX 3aKOHOB TE€PMOIMHAMHUKH.

1.2 KomnereHuuu ody4yammerocsi, popMupyembie
B pe3yJibTaTe OCBOCHUSI AMCHHUIIIIMHBI (MOTYJISA)

I/IH)II/IKaTOpI)I HJIaHI/IpyeMLIe pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

IIK-4. Cnocoben obecrieunBaTh TEXHHYECKYIO ITOAJECPXKKY IIpollecca AKCIUIyaTalldd YCTPOMCTB
ANIEKTPU(PHUKAINN U FIEKTPOCHAOKEHHS KETEIHOJOPOKHOTO TPAHCTIOPTA

[1K-4.2. Brimonnser|3naTh
U3MEpEHUs] W  OICHKY|- OCHOBHBIC TIApaMETPhl CHUCTEMBI TSTOBOTO  JJICKTPOCHAOKCHUS
COCTOSIHUS YCTPOMCTB | KEIE3HBIX IOPOT;
TSTOBOT'O - METOJBI pacyéra MapaMeTpPOB CHCTEMBI TATOBOTO 3JIEKTPOCHAOKEHUS
ANEKTPOCHAOKEHHS U | JKEeJEe3HBIX JI0pPOT;
aHam3 MOJIYYEHHBIX |- METOJBI BBIOOpAa MECT pACIOJIOKEHHUS TATOBBIX IOACTAHINNA Ha
pE3yNbTaTOB. ANEKTPUUYECKUX JKEIE3HBIX T0POTax

YMmern:

- AQHaJIM3HMpPOBAaTh  OCHOBHBIE  IapaMETPbl  CHUCTEMBI  TATOBOIO
JIEKTPOCHA0KEHHUS KEJE3HBIX T0POT;

- TIPUMEHATb METOJbl pacyéra MapaMeTpoOB CHUCTEMBI TATOBOIO
JIEKTPOCHA0KEHNSI MaruCTPaJIbHBIX 3JEKTPUUECKUX JKEJIE3HBIX JIOPOT;

- 000OCHOBBIBaTH METOZABl BBIOOpA MECT PACIOJIOKEHUSI TATOBBIX
MOACTAHIMI HA MAarUCTPAIbHBIX JIEKTPUYECKUX JKEIE3HBIX JOPOrax

Baanern:

- HaBbIKaMM OOOCHOBAaHMSI OCHOBHBIX IapaMeTPOB CHUCTEMBI TATOBOTO
AJIEKTPOCHAOKEHHUS JKETIE3HBIX I0POT;

- METOJIMKOMW pacueTa mapaMeTpOB CUCTEMBI TATOBOTO dJIEKTPOCHA0KEHUS
JKEJIE3HBIX JIOPOT;

- METOOJOTHEll BhIOOpa MECT pPACTOJOXKEHHUS TATOBBIX TOJCTAHIIHMA
JKEJIe3HBIX JI0porax

2. MecTo nucuMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM POTrPaMMbl

Hucuunnuna «TennoBble Tmpolecchl B YCTPOWCTBAX —3JIEKTPOCHAOXKEHUSI»
OTHOCUTCS K 4YacTd, (OpMUPYEeMOW y4YaCTHUKAMH OOpa30BaTENIbHbIX OTHOILIEHUN
broka 1 «/lucummimael (MOIYIH)» U ABJISIETCS AUCITUTUTMHON 110 BEIOODY.

Kon HanMeHoBaHMe TUCHUILINHBI Koas! popmupyemMbIx KOMIIeTeHIH,
AUCHHUIIIIMHBI HHAUKATOPOB




OcBaunBaemas AUCHUIIIMHA

B1.B.JB.01.02 TermnoBsle mpoLeccsl B YCTPOHCTBax TTK-4 (TTK-4.2.)
AIEKTPOCHAOKEHUS
IIpenmecTByonue JUCHUIITHHBI
\ HET \
JMCIUIIMHBI 0OCBalBaeMble NAPaJJIeJbHO
\ HET \
Hocaenywouue JuCHUITHHBI
B3.01 (1) Brimonnenne wu SUaH_[I/ITa BBIITYCKHOM TTK-4 (ITK-4.2.)
KBaJIM(UKAIIMOHHON pabOTHI

3. O0beM TMCUMILTUHBI (MOYJIs1) B 3a4eTHBIX eIMHUIAX C YKAa3aHUEM KOJIMYeCcTBA
aKaJleMH4€eCKNX YaCOB, BblJIeJIsieMbIX HA KOHTAKTHYIO pa0oTy 00y4aromuXxcs ¢
npemnogaBareseM (10 BUAAM y4eOHBIX 3aHATHIT) M HA CAMOCTOSITEJIbLHYI0 padoTy

o0y4aromuxcst

3.1 Pacnipenesienne o0 beMa y4eOHOM IMCIUIIMHBI HA KOHTAKTHYI0 padoTy ¢

NnpenogaBarTeseM U CAMOCTOSTEIbHYI0 padoTy 00y4al0IINXCs

Bua yue6Hoit paboThl Bceero yacos o Kypcsl
y4eOHOMY IJIaHy 4
OO61as TpyA0eMKOCTh IUCHUTUIHHBIL:
- 4acoB 108 108
- 3a4ETHBIX €IUHUIL 3 3
KonTakTHas padora odyuyaommxcsi 32,25 32,25
¢ nmpenojaasaresieM (Bcero), 4acoB
U3 Hee ayOUumopHbvle 3aHAMUs, 8Ce20 32,25 32,25
B T.4..
JIEKLIUA 16 16
MPAKTUYECKUE 3aHATH - -
nabopaTopHble paboThI 16 16
KA
KD 0,25 0,25
CaMocTosiTeJIbHAS MOATOTOBKA K YK3aMeHaM 8,75 8,75
B ME€PHO/I IK3aMEHAUMOHHOM cecCuM (KOHTPOJIb)
CamocrosiTesibHas padora (Bcero), 4acoB 31 31
B T.4. Ha BBINIOJIHEHHE:
KOHTPOJIbHOM paboThI
pacyeTHO-rpapuIecKoil pabOThI
KypcOBO#l pabOThI
KYpCOBOT'O MIPOEKTA
Byl npoMeKyTOUHOTO KOHTPOJIS 3a 3a
Texymumii KOHTPOJIb (BUA, KOJIUYECTBO)
4, Conepskanue IMCUMILIMHBI (MOYJIfA), CTPYKTYPHUPOBAHHOE 110 TEMaM

(pa3aesiam) ¢ ykazaHueM OTBeI€HHOI0 HA HUX KOJIMYECTBA aKaJeMUYeCKUX YacoB
U BUJIOB YUeOHBIX 3aHATHIA

4.1 TeMbl U KPaTKoOe COJAepKaAHUE Kypca

Tema 1. TepmoguHaMuUYecKue MPOUECCHI
Bropoii 3akoH TepMoaumHamMuKdA. KpyroBble TEPMOAMHAMHYECKHE MPOLIECCHI
(umxnbl). IIpsiMbie u oOpaTHbie HUKIIBI. OlieHKa 3()PEKTUBHOCTH MPSMOT0 U 0OpaTHOrO
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nukiaoB. llpsmoit u oOpartubiii  oOpatumble 1mkiabl  Kapuo. Teopema Kapho.
CpenneunrterpaibHas TemrepaTypa IOJBOAAa W OTBOAAa Terua B 1ukie. CyIHOCTb
Broporo 3akoHa TepMOAMHAMHKH W €r0 OCHOBHBIE (OPMYIUPOBKH. AHAIUTHYECKOE
BBIDOKCHHE BTOPOTO 3aKOHA TEPMOJUHAMUKH. Bo3pacTaHue HHTPONMM KOHEYHOU
U30JIMPOBAaHHOM  CHUCTEMbl B HeoOpaTUMbIX  mpoueccax.  OnpoBepieHue
UJICUTUCTUYECKON TEOPUU «TETIJIOBOM CMEPTU» BCEIICHHOM.

Tema 2. BiaaxkHblii BO31yX
Bnaxueiii  Bozayx. OrmpeneneHue BIAKHOTO — BO3ayxa. AOCOMIOTHAas U
OTHOCHTENbHAS BIIAXXHOCTh BO3ayXa. Bimaroconep:kanue Bo3ayxa. Temneparypa «TO4YKd
pochkD». YIenpHbI 00bEM U SHTANBIUS BIAXHOTO Bo3ayxa. Id-gmarpamMma  BiaXHOTO

BO3/yXa.

Tema 3. TenionpoBoAUMOCTH

TemnepatypHoe mosie. TemaonpoBOAHOCTh. 3aKOH TEIIONPOBOAHOCTH Dyphbe.
Koapdpuument temnonpoBoaHocTu. TemIonpoBOAHOCTh IJIOCKOM U IMJIMHAPUYECKOM
CTEHOK B CTAallMOHAPHBIX YCIOBHUSX.

KonBekTuBHbIN TemnooOMeH. OCOOEHHOCTH TEYEHUS JKMIKOCTEH B YCIOBHSX
€CTECTBEHHOM U BbIHYXJE€HHOW KoHBeKIMU. Koapduimenr remnoornauu. Ilonsrue o
TEOpUM Moao0us. XapakTepHble KPUTEPUM M OCHOBHBIE (OpMyJbl JJIs pacueTa
KOHBEKTUBHOI'O TEIIOOOMEHA B Pa3IUYHBIX YCIOBHUSX TeueHHs. TermooOMeH Impu
KHUIIEHUH KUJKOCTEN U KOHJIEHCAIMH ITapOB.

Tema 4. Tenuionepenoc

Tenmonepenoc wu3nydeHnemM. OCHOBHBIE TOHATHS W omnpenencHus. OCHOBHBIE
3aKOHBI JIy4HUCTOro TerjaooOMeHa. JIyducTelii TemIooOMEH MEXIy TelaMH, pPOJb
HKPaHOB.

Terutonepenavya U TEMI00OMEHHbIE anmnapathl. Teruionepenaya yepes3 IIOCKYIo U
WIMHIPUYECKYI0 CTEHKHU. BHIbI TemmooOMEHHBIX ammapaToB. PekyrnepaTtuBHbIE U
pereHepaTuBHbIC TEIFIOOOMEHHHUKHU. YPaBHEHHS TEIUIOBOTO OaliaHca M TEIUIONEpeIayH.
Cpennuii TemmnepatypHblii Harop. OCHOBBI pacueTa peKylnepaTuBHBIX TEMII000MEHHUKOB

4.2 CopepxxaHue JUCHHUILTUHBI (MOIYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM

Bcero Byl yueOHBIX 3aHATHIA
p 4acoB TI0 KonrakTHas pabora
a3JieNbl U TEMBI
ydeOHOMY | (AymuTopHas pabora) CP
Tiany Jlex JTa6 Ip
Tema 1. TepMoauHAMHYECKHE IPOIECCHI 15 4 11
Tewma 2. BriaxxubIil Bo31yx 15 4 11
Tema 3. TemonpoBoIMMOCTh 16 4 8 4
Tewma 4. TenonepeHoc 17 4 8 5
KA
KD 0,25
KoHTpoIb 8,75
Htoro 72 16 16 31
4.3 TemaTuka NnpaKTHYeCKUX 3aHATHI
Tema mabopatopHoit paboThHI ] KomuuecTBo yacoB |




Tennonepenaya u TermoooMeH 8

TennonpoBoIMMOCTh 8

Bcero 16

44 Tematruka 1a00paTOpHBIX padoT
Jlaboparoprbie paboThl YI€OHBIM IJITAHOM HE TIPETyCMOTPEHBI

4.5 TeMmaTuKa KOHTPOJIbHOW padoThI
KoHTposbHbIE pabOThl YU€OHBIM IIJIAHOM HE MPETYCMOTPEHBI

5. Y4eOHO-MeTOAMYECKOE o0ecnedeHHe IJIsl CAMOCTOSITEIbHOM padoThl
00y4aIuXxXcs Mno JUCUUIJINHE (MOXYJIIO)

5.1 PacnipeesieHue 4acoB M0 TeMaM W BHAaM CaAMOCTOSITEJIbHOM padoThI

Bcero gacos no .
Pa3nenbl u Tembl Bun camocrosTensHoi# paboTh
yueOHOMY TUIaHy
Tema 1. Tepmomunamudeckue BrlnonHeHHE KOHTPOJBHON padoThl, paboTa ¢
[TPOLIECCHI 10 JUTEpPaTypoi, MOATOTOBKA K IPOMEKYTOUYHOMI
aTTECTALMKU U TEKYLIEMY KOHTPOJIIO 3HAHUHI
Tema 2. Biiaxkuslil Bo31yx BrimmonnHeHHE KOHTPOJBLHON pPaboThl, paboTa ¢
10 JIUTEPATYpOil, MOJATOTOBKA K HPOMEXYTOUYHOU
aTTECTAllMU U TEKYIIEMY KOHTPOJIIO 3HAaHUHI
Tema 3. TennonpoBOAMMOCTh BrimonHeHnne KOHTpONbHOM paboThl, paboTa ¢
5 JIUTEPATYpOil, MOJATOTOBKA K IPOMEKYTOYHOU
aTTECTAallMU U TEKYILEMY KOHTPOJIIO 3HAaHUI
Tema 4. Teronepenoc BrimonHeHne KOHTpONBHOM paboThl, paboTa ¢
6 JIUTEPATYpOil, MOJATOTOBKA K HPOMEXYTOUYHOH
aTTECTALMU U TEKYILEMY KOHTPOJIIO 3HAHUH
HUTOI'O: 31

5.2. IlepeyeHnb yueOHO-METOANYECKOT0 0O0eceYeHUsI 1JIs1 CAMOCTOSATEIbHOI
PadoThHI CTYIEHTOB € YKa3aHUEe MeCTA UX HAXOMKICHU:
- yueOHast uTeparypa — Oubimoreka Qumana
- METOJUYECKHE PEKOMEHIAINH 10 BBITIOJIHEHUIO KOHTPOJILHON paboThl — (HOH
OIICHOYHBIX CPEJICTB;
- METOJIMYECKUE PEKOMEHIAINH M0 CAMOCTOATEILHON padoTe — cailT punmana.

6. ®oH/1 O1IEHOYHBIX CPEICTB /JIfl POBeIeHUs MPOMEKYTOUYHOM aTTecTalnu
00y4ar0muXxcs no JUCHUIINHE (MOIYJII0)

Bug onieHOUHBIX CpCIACTB ‘ KomnaectBo

Tekyuuii KOHTPOJIb

KonTponbHas paboTa

Kypcosas pabora -

IIpomMe:KyTOYHBIH KOHTPOJIb

OK3aMeH -
3auer 1
7. IlepeyeHb OCHOBHOM M JOIOJHUTEIbHON JIUTEPATYPbI
7.1 OcHoBHas JquTEpaTypa
ABTOpBHI, 3arnasue WU3naTenscTBO, IO KomnuectBo
COCTaBUTEIH




JI1.1 Kosanes M.H. | Dnektposneprerriue | MockBa : ®PI'BOY  «YuebHO- | DNEKTPOHHBIHA
CKH€ CHCTeMBl U | METOJIUYECKHI HEHTP o | pecypc

CeTH: YUeOHUK. 00pa3oBaHUIO Ha
KEJIE3HOJOPOKHOM TPaHCIOPTE,
2015. — 363 c. Pexxum mocrymna:
http://Jumczdt.ru/books/41/39329/

JI1.2 | Yepnos FO.A. | DnekrpocHabxkenne | MockBa : @DPI'BOY «Y4ueOHO- | DiIeKTpOHHBII
JKEJE3HbIX  JIOPOr: | METOAMYECKUH LEHTP 1o | pecypc

y4ae0. mocodue. 00pazoBaHUIO Ha
KEJIE3HOJOPOKHOM TPaHCIOPTE,
2014. — 406 c. Pexxum mocryna:
http://Jumczdt.ru/books/41/39327/

7.2 JlonoiHUTEIbHASI JINTEpaTypa

JI2.1 | Kapaes P.U. Onexrpuueckue cetu | Mocksa : Tpancnopr, 1988. - 326 | 20
U DHEProCHCTEMBI: | C.

y4eOHHK
JI2.2 | MapkBapar OnekrpocHaOxenue | MockBa : Tpancmopr, 1982. — | 43
K.I. anekTpudunuposan | 528 c.
HBIX KEIIE3HBIX

JIOpOT: y4eOHHUK

8. Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /111 OCBOCHUS AN CIUILIUHBI (MOMYJIA)
1. Opunmanbublil callT puauana
2. DIEKTpOHHbIE OMOJIMOTEUYHbBIE CHCTEMBI
3. IlouckoBas cucreMa «SHAekc» ST  JOCTyma K  TEMaTHYECKUM
HH(POPMAITHOHHBIM PECypCaM.

9. Metoanuyeckue ykazaHus JJsi 00y4ar0IMUXCs M0 OCBOEHUIO TUCIUNIIMHBI

B mporecce ocBOeHUST UCITUTUIMHBI CTYACHTHI JOJDKHBI TTOCETUTH JICKIIMOHHBIE,
nabopaTopHble pabOThl, y4yacTBOBATh B JIHUCKYCCHUSIX IO YCTAHOBJIEHHBIM TEMaM,
MPOBOANTH CAMOCTOSITENIbHYIO Pa0OTy, CIaTh 3a4eT.

Yka3zanust Jj1s1 OCBOCHHSI TEOPETUIECKOTO U MIPAKTHUECKOT0 MaTepuaia

1. OGs3aTenbHOE  TOCEIIEHUE  JICKIIMOHHBIX, J1abOpaTOpHBIX  pabOT 1O
JUCIMIUIMHE C KOHCIEKTHPOBAHMEM H3JIaraeMoro TperojaBaTelieM MaTepuaia B
COOTBETCTBHUH C PaCHHCAHUEM 3aHSITHH.

2. [lomyuenne B OuOIHOTEKE pPEKOMEHAOBAHHON Y4eOHOM TnUTepaTyphl U
AIIEKTPOHHOE KOMHUPOBaHUE paboveil mporpaMmMbl ¢ METOIUYECKUMU PEKOMEHIAIMUSIMH,
KOHCIIEKTA JICKLIUM.

3. [Ipn moaroroBke K Ja0OPATOPHBIM 3aHATUSM IO JIUCHIUILIUNHE HEOOXOIUMO
M3YYUTh PEKOMEHIOBAaHHBIM JIGKTOPOM MaTepHall, HUMETh NpH ce0e KOHCIECKTHI
COOTBETCTBYIOIIHUX TEM M HEOOXOIMMBIN CIIPABOYHBIN MaTepual.

4. PexoMeHayeTcs CJeloBaTh COBETaM JIGKTOpa, CBSI3aHHBIM C OCBOCHHUEM
Mpe1IaraeMoro MaTtepuania, WCITIOJIB30BATh PEKOMEHIOBAaHHBIC pecypchl
WH(OPMAIIMOHHO-TEJIEKOMMYHHKAITMOHHON CETH «MHTEPHET», a TAaKXKE MCIIOIH30BAHHE
oubmmorexku Hukeropoickoro duirana st cCaMOCTOSITEIbHON pabOTHI.

5. CamocrosiTenbHas paboTa CTYACHTOB MO HM3YYCHHUIO TUCIUTUIMHBI SIBISIETCS
OCHOBHBIM BHJIOM YUEOHBIX 3aHATHH. YMEHHE CaMOCTOSATEIHHO paboTaTh HEOOXOAMMO
IS YCTICTITHOTO OBJIAJICHUS KYPCOM.



http://umczdt.ru/books/41/39329/
http://umczdt.ru/books/41/39327/

10. TIlepeyeHb MHGPOPMALHMOHHBIX TEXHOJIOTHIi, MPOTPAMMHOI0 00ecniedeHust U
HH(GOPMAMOHHBIX CMIPABOYHBIX CHCTEM, HCMOJIb3YyeMbIX MPHU 0CYIIEeCTBJIeHUN
00pa30BaTEeJIbHOIO NMpolecca Mo JTUCIUITHHE

[IporpaMmmHOe  oOecmiedyeHre [UIsl TPOBEIACHHS  JICKIUH, JIEMOHCTpAaIluu
npe3enTanuii: Microsoft Office 2003 u Bbime. Komnbrotepusie nporpammser: MathCad,
Electronics Workbench mist pacuera KOHTPOJIBHBIX W MOZICIHMPOBAHHUS JTAOOPATOPHBIX
paboT.

IIpodeccuonanbubie 0a3bl JAHHDBIX,
HCII0JIb3yeMble JJI51 U3yYeHH sl AUCHUILINHBI (CBOOOAHBIN 10CTYII)
1. O6mepoccuiickuii MaTeMaTHdecKuii moptan (MH(popMarmoHHas CUCTEMA) -
http://www.mathnet.ru

2. Mathcad - oOyJaromui pecypc -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

3. Tloptasm WHTENNEKTyaJbHOTO IIEHTpa — Hay4dyHOW Oubmmorexkn wum. E.M.
OBcsaHKHHA

https://library.narfu.ru/index.php?option=com content&view=article&id=500& It
emid=569&Ilang=ru

11. OnucaHue MaTepHATbHO-TEXHUYECKOI 6a3bl, HEOOXOTUMOM
IJIS1 OCYIIeCTBJIEHNs 00Pa30BaTEIbHOI0 MPOLEcca Mo AUCHUIIUHE

11.1. TpeOoBaHusi K ayTUTOPUAM (IIOMELIEHUSIM, KAOUHETAM) /IJIsl IPOBEACHUSA
3aHSATHI ¢ YKa3aHUEM COOTBETCTBYIOIIET0 OCHAIIEHUS 3aHATHH ¢ YKa3aHUEM
COOTBETCTBYIOLIEr0 OCHAIIICHUSA

VYyebHass ayauTopusi JJIsi TPOBEACHUS YUYEOHBIX 3aHSATHUN, MPEAYCMOTPEHHBIX
nporpaMmoit crienuanureTa (IPOBEACHUE 3aHSTHN JIEKIIMOHHOTO THWIIA, 3aHSATUH
CEMHUHAPCKOTO THIA, TPYNIOBBIX W HWHIWBUAYAJIBbHBIX KOHCYJbTALMH, TEKYIIErO
KOHTPOJISI U TIPOMEKYTOUHOM aTTectaruu) - ayautopus Ne 405, Crienaan3upoBaHHast
MeOesb: CTOJIBI yUeHUYeCKHe - 18 mT., CTybsl yueHrndeckue - 36 mT., Jocka HaCTeHHAas
(menoBast) - 1 mT., cTonm mpemojaBarens - 1 ImiT., CTya mpenogaBarens - 1 mT.
Texnuueckue cpenacTtBa OOy4YEHHUS: TEPEHOCHOM OJKpaH, IEPEHOCHOW MPOEKTOP,
HOYTOYK. Y4eOHO-HarJsIHbIE TOCOOUSI - KOMIUIEKT MPE3CHTAIIHM, MJIaKaTOB.

VYyeOHast ayauTOpusi I TPOBENCHUS YYEOHBIX 3aHIATHM, MPELyCMOTPEHHBIX
MporpamMmoil ceruanurera (poBeAeHUE 3aHATUI ceMHUHapcKoro tuna) - Jlaboparopus
«KontaktHas cerb», ayautopus Ne 506. CneumanuzupoBaHHas MeO€Ib: CTOJIbI
yduennyeckue - 10 mr., cTynbs yuyeHndeckue - 21 mr., cron npenogasarens - 1 mr.,
CTyn mpemnojasarens - 1 mT., 1ocka HacTeHHas (Mernoas) - 1 mr. JlabopaTopHoe
obopynoBanue: ycranoBka [1JIM-B-YXIJI1, ycranoBka IICC - 1Y2, nabop mojeneit
KOHTaKTHOU ceTH, Habop ¢parmenToB koHTakTHOU ceTu. CreHnmbl: «M30ms8TOpPHI
KOHTaKTHOW CETH», «3allUTHbIE U MOHTaXHbIE CpeAcTBay, «COoeIMHEHUE MPOBOJIOBY,
«Jletann KOHTaKTHOUN ceTn», «Cxema MUTaHUS U CEKIIMOHMPOBAHUSI KOHTAKTHOU CETH
ITOCTOSIHHOT'O TOKa», «CXxema IMUTaHus U CEKIIMOHUPOBAHNS KOHTAKTHOM CETH CUCTEMBI
2x25kB», «CxeMa nuTaHusi U CEKIMOHUPOBAHUSI KOHTAKTHOM CETH MEPEMEHHOTO TOKa
cucteMbl 25kBy», «Cxema muTaHus M CEKUMOHUPOBAHUSI CTAHLUMU CTHIKOBOM JIMHUU
ITOCTOSTHHOTO U IIEPEMEHHOTO TOKA.

11.2. TlepeuyeHnb J1adOPATOPHOrO 000PYA0BAHUSA
JlabopaTopHoe 000pyAOBaHUE HE MPETyCMOTPEHO.


http://www.mathnet.ru/
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemid=569&lang=ru
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemid=569&lang=ru

IIpunoxenue k padboueii nporpamme

®OHJT
OIIEHOYHBIX CPE/JCTB

10 Y4eOHOM NMCHHUIIIHHE

TEINJIOBBIE ITPOIIECCHI
B YCTPOUCTBAX DJIEKTPOCHABKXEHUSA



1. IlepeyeHb KOMIIETEHUMH € YKAa3aHUEM ITaNoB UX (popMUpOBaHUA
B IpoLecce 0CBOCHHS Y4eOHOM AU CHUITUHBI

1.1.

IIK-4. Croocoben

ITepeyeHb KOMIETEHIM A
o0ecreynBarh

TCXHHUYCCKYIO

MOJICPIKKY

Imponecca

OKCILTyaTallun YCTPOﬁCTB C-)JIGKTpI/I(l)I/IKaHI/II/I )41 3JI€KTpOCHa6}KeHI/I$I KCJIC3HOJOPOKHOI'O

TpaHCIOpTa.

Nuaukatop IK-4.2. BreimonHseT u3MepeHUuss U OIEHKY COCTOSIHHS YCTPOMCTB
TATOBOTO JIEKTPOCHAOXKEHUSI M aHAJIU3 MOTYYEHHBIX PE3YJIbTATOB.

1.2.

JTtanbl GopMUPOBAHUSS KOMIIETEH M

B Ipouecce 0CBOCHHs Y4eOHOM JUCHUIJINHBI

HaumeHnoBaHue 3Tana Coneprxanue yTana Koasbl popmupyembIx Ha
(BUBI Y4eOHOM padoThI) JTane KOMIeTeHUIM i,
HHIHKATOPOB

Oran 1. ®opmupoBanue | Jlekiuu,  camocToATeNbHAs I1K-4 (ITK-4.2)
TEOPETHUECKOM 0a3bl 3HAHHUI pabora CTYJICHTOB c

TEOPETUUECKOU 6a3oi,

1ab0paTopHbIC paOOTHI
Oran 2. PopMupoBaHUE YMEHUIN JlaGopaTopHbie paboTHI I1K-4 (T1K-4.2)
Oran 3. dopmupoBaHHe HaABHIKOB | BeimonaHeHne sabopaTopHOi I1K-4 (ITK-4.2)
PaKTUYECKOTO UCTIOJIb30BaHUs | pabOTHI
3HAHUU U YMEHUH
Oran 4. IIpoBepka yCcBOEHHOTO | 3aueT [1K-4 (ITK-4.2)
MaTepuaia

2. Onucanue nokasartejed u KPUTEPHUEB OICHUBAHUA KOMHeTeH]_[I/Iﬁ Ha
PA3INYHBIX 3TAlaX UX (l)OpMHpOBaHI/ISI, OIIHCaHHuE IIKAJ OINCHUBAaHUSA

2.1. Iloka3aTen U KPUTEPUHU OLICHNBAHNS KOMIIETEHIIHI
HA pa3JIMYHbIX 3Tanax ux ¢GopMupoBaHus

Oran Kon ITokaszarenu Kpurepun CrniocoOsl
(¢bopMUpOBaHMs | KOMIIETEHIIUH, OLICHUBAaHUS OLIEHKH
KOMIIETEHIIUH WH/IUKATOp KOMIIETEeHIINH
Oran 1. [1K-4 - MIOCEIICHHE | - HaJu4Mue | yCTHBIA OTBET
dopmupoBaHue (TIK-4.2) JIEKUMOHHBIX 3aHATUH,| KOHCIIEKTA  JIEKLIUMI
TEOPETHYECKOU nabopaTOpHBIX paboT; | IO  BCEM  TeMawm,
0a3bl 3HAaHUH - BEJICHUE KOHCIEKTa| BHIHECEHHBIM Ha

JIEKITHH; JICKITUOHHOE

- y4yacTue B | oOcyX/eHue;

00CyXIeHUN - aKTMBHOE Y4YacTHE

TEOPETUYECKHUX CTYyZAEHTa B

BOIIPOCOB ~ TEM  Ha | OOCYXAEHUU

KaX 101 TEOPETUYECKHUX

nmabopaTopHOH BOITPOCOB
Oran 2. [1K-4 - BBIIIOJIHEHUE | - YCIIEIIHOE | OTYET 1o
dopMupoBaHue (TIK-4.2) 71a00paTOPHBIX pabOT | CAMOCTOSTEIIbHOE 1a60paTOPHBIM
yMEHUit BBINTOJIHEHUE U MIPAKTUYECKUM
(pemenue 1ab0paTOPHBIX pabotam
3aJjauu o pabot
obpasity)
Oran 3. [1K-4 - BBIIIOJIHEHUE | - YCIEIIHOE | OTYET o
dopMupoBaHue (TIK-4.2) 7a00paTOPHBIX pabOT | CAMOCTOSTEIIbHOE 1a60paTOPHBIM
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HaBBIKOB BBITOJIHEHUE U TIPAKTUYECKUM
MPaKTUYECKOTO J1a00paTOPHBIX pabotam
WCII0b30BaHUS pabot
3HAHUU u
YMEHUHU
Oran 4. [1K-4 - 3a4eT - OTBETHI Ha | YCTHBIM  OTBET,
[TpoBepka (TIK-4.2) BOIIPOCHl K 3aueTy | pelICHHE 3a7a4
YCBOEHHOTO Ha JIOTIOJHUTEIIbHBIC
Mmarepuaia BOIPOCHI O OMiIeTy
(mpu
HE00XO0IMMOCTH)
2.2 Kpurepuu oueHUBAHUSA KOMIIETCHUHMH 110 YPOBHIO MX C()OPMHPOBAHHOCTH
Kon YpoBHU chOpMUPOBAHHOCTH KOMIETEHIHI
KOMIIETEHIINH, 0a30BbIi CpeIHUI BBICOKHI
WHIUKATOP
I1K-4 3HaTh: 3HaTh: 3HaTh:

(TIK-4.2) - OCHOBHBIE ITapaMeTpsI | - METO/IbI pacuéra | - MeTojabl BbIOOpa MeECT
CHCTEMBI TATOBOTO | MapaMeTpoB CHCTEMBI | PacIlOJIOKEHUSI TATOBBIX
AIIEKTPOCHAOKEHUS TSATOBOTO DJIEKTPOCHAOKEHHUS | MOJICTAHIUI Ha
KEJe3HBIX 10por KEJIE3HBIX JI0pOT EKTPUUECKUX
Ymers: Ymersn: JKEJIE3HBIX 10porax
- aHAJM3UPOBATh | - IPUMEHATh METOJIbl pacuéTa | YMeThb:

OCHOBHBIE TIapaMeTphl | MapaMEeTPOB CHCTEMBI | - 0OOCHOBBIBATb METOMBI
CHCTEMBI TATOBOTO | TATOBOI'O 3JIEKTPOCHAOXKEHMsI | BBIOOpa MecT
AIIEKTPOCHAOKEHUS MarucTpaTbHbBIX PacCIIOJIOKEHUST  TATOBBIX
KEJe3HBIX 10por UIEKTPUUECKUX  JKEJIE3HBIX | MOJCTAHLUI Ha
Baanern: J0por MarucCTpaIbHbIX
- HaBblkamu | Biamers: IEKTPUUECKUX
000CHOBaHUS - METOAMKON pacuera | JKeJe3HbIX J0porax
OCHOBHBIX I1apaMeTpOB | MapaMETPOB cucteMsl | Biagern:
CHUCTEMBI TATOBOIO | TATOBOTO 3JIEKTPOCHAOXKEHUS | - METOJ0JIOTHel BbIOOpA
3IIEKTPOCHAOKEHUS KEJE3HBIX JI0pOoT MecT pacIoyIoKeHus
KEJIE3HBIX IOPOT TSATOBBIX TIOJICTAHITUI
KeJIe3HBIX JIoporax

2.3. Hkajbl oneHuBaHUA GOPMUPOBAHUS UHIAUKATOPOB JA0CTHKEHUSA
KOMIIeTeH Ui

a) Illkana oneHUBaHUA 3a4eTa

IIIxana oneHUBaHUA

Kputepun orieHnBaHus

3auet NuaukaTop MOCTHXKEHUS KOMIIETEHIIMH C(OPMHUPOBAH Ha YPOBHE HE HUXKE
0a30BOr0 U CTY/ICHT OTBEYAET Ha JIONOJIHUTEIbHBIE BOTIPOCH.
CryneHr:
- IPOYHO YCBOWJI IIPEYCMOTPEHHOM NPOrpaMMoi MaTepuan;
- IPaBUJILHO, ApTYMEHTHUPOBAHO OTBETUII Ha BCE BOMPOCHI;
- TOKa3ajd TyOOKHE CHUCTEeMaTU3WPOBAaHHBIE 3HAHUS, BIAZCET IMpHEMaMHU
paccyXJeHHsI U COMOCTaBIISIET MaTepuaia U3 Pa3HbIX HCTOYHUKOB: TEOPUIO
CBA3BIBAET C TMPAKTUKOM, JPYTMMH TEMaMU J@aHHOIO Kypca, Jpyrux
M3Yy4aeMbIX MPEJIMETOB,;
- 6e3 o1IMOOK BBHIMOJIHUII MPAKTHUECKOE 3aJJaHNe

Hezauer WuaukaTtop AOCTHMKEHHMS KOMIIETEHUMH C(HOPMUPOBAH HAa YpOBHE HUXKE

0a30BOr0 U CTY/AEHT 3aTPYJHIETCS OTBETUTH HA JIOTIOJHUTENIbHBIE BOIIPOCHI.
BrictaBnsiercs cTyneHTy, KoTopblii He cmpaBuics ¢ 50% BompocoB u
3ajaHuii Omsiera, B OTBETaX Ha JAPYrHe BOMPOCH! JIOMYCTUJ CYIIECTBEHHBIC
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OIIIMOKH. He MOXET OTBCTUTH Ha JOIIOJIHUTCIIbHBIC BOIIPOCHI,
MMPCAJTOKCHHBIC ITPEIIOJaBaTCIICM.

3. TunoBbie KOHTPOJIbHBbIC 3aJAHUSI M HHbIE MaTePHUAJIbl, HE00X0AUMbIe 1151
OLICHKU 3HAHUI, YMEHHI, HABBIKOB, XaPAKTEPU3YIOUIUX ITANbI (POPMUPOBAHUS

KOMIIeTeH Ui
Kon Oransl GOPMHUPOBAHUS KOMIIETCHIIUN Tunossle 3aganus
KOMIIETEHIINH, (OLIEHOUHBIE CpPENCTBA)
MHAMKATOpa
[1K-4 Oran 1. @opMupoBaHHE TEOPETUUECKOU | - AUCKyCCHUS

(TIK-4.2) 0a3bl 3HAHHI

Oran 2.  @®opMupoBaHHWE  yMEHHH | - JJAOOpATOPHBIC 3aHATHUS
(pemreHue 3ama4u 1Mo 00Opasiry)

Oran 3. ®@opmupoBaHHE  HAaBBIKOB | - 1a0OPATOPHBIC 3AHITHS
MPaKTUYECKOr0 MCIOJIb30BaHUsl 3HAHUU U
YMEHHI

Ortan 4. [IpoBepka ycBoeHHOro Marepuaia | - Bonpocsl k 3auety (Ilpunoxxenue 1)

4, MeToauyeckue MaTepHuaJbl, ONpeaesonue npoueaypbl OeHUBaHUS
3HAHUM, YMEHU U HABBIKOB

3auyer

3a4yeT MpOBOAMTCS B 3aJlaHHBIM CPOK, COINIaCHO Trpaduky ydeOHOTo mpolecca.
3adyer mpoxoauT B dopme cobeceoBaHUS O OwieTamM, B KOTOpPHIE BKJIIOYAIOTCS
TEOpeTUYeCKre BOMpochl. [Ipu BBICTaBICHMHM 3adeTa YYUTHIBACTCS YPOBEHD
MPUOOPETEHHBIX KOMIIETSHITUN CTyACHTa. AyIUTOPHOE BpPEMs, OTBEACHHOE CTYJICHTY,
Ha MOATrOTOBKY — 20 MUH.

JlaGopaTopHuasi padora

[IpoBenenne 1abOpPaTOPHBIX padOT MO3BOJISIET CTY/IEHTaM YIIIyOUTh M 3aKPETHTh
TEOPETUUECKUE 3HAHMSI, PA3BUTHS HABBIKOB CAMOCTOSITEIILHOTO IKCIIEPUMEHTUPOBAHMUSI.
Bxitoyaer moAarotoBKy HEOOXOAUMBIX JIJIE  OMbITa (IKCIIEPUMEHTa) TPUOOPOB,
000OpyZIOBaHUs, COCTaBJICHHWE CXEMbI-TUTAHA OTBITa, €r0 MPOBEJACHUE U OIHMCAHHE.
Yyammecss mpuoOOpEeTarOT YMEHUS M HaBBIKM, HEOOXOIWMBIE WM B TOCIICIYIOIICH
NpOoQECCUOHANIBHON JEATEIbHOCTH M CIOCOOCTBYIOT (POPMHPOBAHUIO NPUUYUHHO-
CJICIICTBCHHBIX CBS3CH 3aKOHOB (DM3UKU U UCCIICTYEMBIX SIBICHHM.

Juckyceust

[Ipy mnpoBeneHWM JTUCKYCCHM CTyACHTaM g OOCYXKICHHUS TNpeasiaratoTcs
BOINPOCHI IO TEME, OTBEJICHHOM Ha TMpaKkTUYeCKoe 3aHsATHE (corjlacHO pabouei
nporpamme yueOHou nucnuruinHbl). [Ipu oTBeTe Ha BOMPOCHI CTyAeHTaM HEOOXOIUMO
ONPENEIUTh CXEMY JAJIBHEHIIIETO PELICHUS MMOCTABICHHON 3aauu. Takke IMpHU OTBETE
Ha BOMPOCHI HEOOXOUMO MPOBECTU aHAIN3 HAMPSHKEHHO-1e(POPMUPYEMOTO COCTOSTHHS
KOHCTPYKIIUHU.
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Ipuioxenue
BOITIPOCHI K 3AYETY

Bonpocs 1151 npoBepku ypoBHsi 00yueHHOCTH «3HATD»

1. Tertonepenaya TEMIONPOBOAHOCTEIO. OCHOBHBIE OonpeiesieHHs. 3aKoH DPyphbe.

2.  VYpaBHEHHME  TEIUIONPOBOJHOCTH.  YacTHble  cllydau  ypaBHEHUS
TEIUIONPOBOAHOCTH

3. PemieHrne 0HOPOJIHOTO YpaBHEHUS TEIUIONPOBOJHOCTU METOJOM pa3/IeIICHHS
nepeMeHHbIX (MeTox Dypbe).

4. Mertoapl TEMJIOBOTO pacu€éra, OCHOBAHHBIE HA YPaBHEHHM CTallMOHAPHOMU
TEIJIONPOBOAHOCTH.

5. OCHOBBI TEOPUU KOHBEKTUBHOTO TeIuionepeHoca. OCHOBHBIE ONPEAETICHHUS.

6. [ToHsiTHE TUAPOAUHAMUYECKOTO (CKOPOCTHOIO) MOTPAHUYHOTO CJIOS.

7. HWHTerpaJibHO€ COOTHOLIEHWE I MOIPAHUYHOIO CJ0sI (COOTHOILIEHHUE
Kapmana).

8. Omnpenenenrie kK03pGUIIMEHTa KOHBEKTUBHOM TEIUIOOTAAaYW MPHU JaMUHAPHOM
TEUYECHHH B IOTPAHUYHOM CJIOE.

9. Ompenenenne  kodPduUIMEHTa  KOHBEKTUBHOM  TEIUIOOTAAYd  TPH
TypOyJICHTHOM T€YEHUH B IOTPAHUYHOM CJIOE.

10. Onpenenenue kodhduiieHTa KOHBEKTUBHON TEIUIOOTIAYM MPU CMEIIAHHOM
TEUECHHUH B IOTPAHUYHOM CJIOE.

11. KoappuuneHT KOHBEKTHBHOW TEIUIOOTAAYM MPU CBOOOJHONW KOHBEKIIUH.
Kpurepuii I'pacroda

12. TennoBoe wu3znyudenue. [lonstue abconoTHO u€pHOro Tena. MamydeHue
HEUYEPHBIX TEIL.

13. OcHOBHBIC 3aKOHBI TEILIOBOro H3iydeHus (3akoHbl Kupxroda, Cradana-
Bbonpiimana, Buna).

14. Pacnipenenenuie HEPruu B CIEKTPE U3My4eHUsS aOCOIIOTHO YEPHOTO Tena.
3akoH [lnaHka.

15. EcTecTBEHHbIE ICTOYHUKH TETLIOBOTO U3TyUYCHHS.

Bomnpocs! ajis1 npoBepkn ypoBHs o0yueHHocTH «Y METD»»

16. Harpe u oxjaxaeHUE TMPOBOJOB KOHTAKTHOM CETH B YCIOBUSX
€CTECTBEHHOM BBIHYKJICHHON KOHBEKIIHH.

17. YpaBHeHus1 HarpeBa u npolecca OXJIKICHU MPOBOa KOHTAKTHOM CETH.

18. MakcuMaJIbHO TOITyCTUMBIN TOK IIPH YCTAHOBUBILIEMCS PEKUME.

19. Pacuér Temmeparypsl HarpeBa M OXJaXJACHHUS MPOBOJA NPH Pa3TUUHBIX
IUKJIaX TATOBOM HATrPy3KH.

20. Pacu€r MeXnoe3THOro HHTEPBaja IO YCIOBHUSIM HarpeBa IpPOBOIOB
KOHTAKTHOM CETH.

21. HarpeB npoBOJ0OB KOHTAKTHOM CETU MPU KOPOTKOM 3aMbIKAHUH.

22. TemioBoM pacy€T IEKTPUUECKUX PETBCOBBIX COCTUHUTEINECH.

23. TermioBo# pacy€T APOCCEIbHBIX IEPEMBIUECK.

24. TepMuueckas YCTOMYMBOCTh CTBIKOBBIX COCJIMHHUTENEH Ha Joporax,
ANEKTPUPHUITMPOBAHHBIX HA IEPEMEHHOM TOKE.

25. DNeKTpUYECKHe CrIocOOb OOPHOBI C TOJIO0JICIOM.

26. boprba ¢ rojosieIoM Ha MPOBOJIaX KOHTAKTHOM CETH MOCTOSIHHOTO TOKa 3,3
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kB.

27. bopb0a ¢ rosone oM Ha MPOBOJIaX KOHTAKTHOW CETH MEPEMEHHOro Toka 27,5
kB.

28. ndpakpacHble cUCTEMBI ISl JUCTAHIIMOHHOTO U3MEPEHUS TEMIIEPATYPHI.

29. bopwba ¢ rononeaoM Ha NPOBOJAX KOHTAKTHOM CETU CUCTEMBbI IEPEMEHHOTO
ToKa 2x25kB.

30. Y naneHue rozosena ¢ NpoBOIOB BO3AYILIHBIX JIMHUI.

31. TemioBble mTpoLECCHl B KOHTAKTHOW CETH C JIOKAJbHBIM H3HOCOM
KOHTaKTHOTO ITPOBOJA.

32. OcHOBBI OECKOHTAKTHOTO U3MEPEHUS TEMIIEPATYPHI.

33. CucremMsbl TEMIOBOIO KOHTPOJISL COCTOSIHHUSI KOHTAKTHOM CETH

34. ABTOMAaTH3UpOBAaHHAS TEIUIOBU3MOHHAs CHCTEMa cOopa M NEPBUYHOU
00paboTKN 1 HHPOPMAIIUH O TETUIOBOM COCTOSSHUA KOHTAKTHOU CETH.

Bomnpocs! ais1 npoBepku ypoBHs o0yueHHocTH «BJIAJIETD»

CTy,Z[eHT JOJDKCH BJIaACTDb CITOCOOHOCTBIO peuaTs 3aga4u HpO(l)GCCPIOHEUIBHOﬁ
ACATCIBHOCTH.
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