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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-6 CnocobOeH WCIONB30BaTh TICHUXOJIOTO-TICIATOTUYECKUE TEXHOJIOTHH B MPOQECCHOHATHLHOMN
NeSITeIbHOCTH, HEeOOXOAMMBIE JUIsi MHAMBHIyalIW3allud OOY4YEeHMs, Pa3BUTHs, BOCIHUTAHUSA, B TOM YHUCIIE
00yJaroImmxcsi ¢ 0coObIMU 00pa30BaTEIHbHBIMH IMMOTPEOHOCTIMH

[IK-2 CnocobeH TpoOeKTUPOBAaTh WHAWBUAYaTIbHBIE 00pa30BaTENbHBIE MAPIIPYThl OOYYAIOIIUXCS TI0
MPETo/IaBaeMbIM YIEOHBIM MpeAMETaM

1.2 Tunel 3amay mpoQeCCUOHATBHONW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOyYaroIIHecs B paMKax
OCBOCHHS JUCIUILINHEI:

- megarorudyecKui

- NPOEKTHBIN

1.3 JucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepe: 01 Ob6pa3oBanue u Hayka (B cepe Ha4aIbHOTO, OOIIETO, OCHOBHOTO OOIIET0, CPEAHETO OOIIETOo
oOpasoBanus, mpodeccuoHanpbHOro oOydeHus, mpodeccuoHanpbHOro oOpa3oBaHus, B cdepe HayUHBIX

HCCIICIOBAHMM )

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyAOBBIC U HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIETEHIHHA
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (py HaTU9IUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-6 Criocoben [IpumeHsieT B cBOCH podeCCHOHAIBHON IEATEIBHOCTH B
HCIIOTIB30BAaTh pamKax MPETo1aBaeMoro mpeaMeTa ¢unzuka,
TICUXOJIOTO-TIeIaTOTUYECKNE |MHIUBUAYATHHOCTHBIN MOIXO0/ K TMIHOCTHOMY Pa3BUTHIO
TEXHOJIOTHH B JUYHOCTH OO0YyYaIOUINXCS, B TOM YHCJE OOydYaroUuXcs C
npodhecCHoHaIbHOM 0Cco0OBIMHU 00pa30BaTEIILHBIMU TTOTPEOHOCTIIMHU
NEeSITeNIbHOCTH,
HEOOXOIMMBIE IS
VHANBUAYAIN3aAN
00ydJeHUs, pa3BUTHS,
BOCITUTAHWSI, B TOM YHCJIIE
00yJaromuxcs ¢ 0COOBIMH
00pazoBaTeIbHBIMU
MTOTPEOHOCTIMU
-A/01.6 [1K-2 Cnocoben Co3pmaer W NpUMEHSET B TpakTHKe OOydeHHs (u3nKe
O6bmenexarornueckas MPOEKTHPOBAThH pabourie  mporpaMMbl, METOOMYECKHE  Pa3pabOTKH,
¢ynkuusa. Obyuenue WHAWBUAYabHBIE IUIAKTHYECKUE MaTepHalibl ¢ YYETOM HHIWBUAYaJIbHBIX
- B/04.6 Monyns 00pa30BaTeIIbHEIC O0COOCHHOCTEH yJamuxcs
«[IpenmeTHOE OOyUeEHHE. MapUIpyThl 00y4aIOINXCS
Marematuka O MIPENOAaBaEMbIM
y4eOHBIM IpeaMeTaM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-6 Cmocoben

HCIIO0JIB30BaTh

IICHUXOJOro-ncaarorudcCKuc

TCXHOJOTHNH1 B

npoecCHOHANBHON NEeATENhbHOCTH, HEOOXOMUMBIC I WHAMBHIyAIU3alUd OOYUYCHUS,
pa3BUTHSA, BOCMUTAHUSA, B TOM 4YHCIE OOYy4aromIMXCs C OCOOBIMH 00pazoBaTEIbHBIMU

MOTPEOHOCTAMU




Ne HaumenoBanue dopma
n/m JUCUUILINH, o0yueH
OTIPEIEISIOMNX ust
MEXIUCIUTUITMHAPHBIE | 3a04Ha
CBSI3U oq
(cemect
p)
3
1 |IIenarorunueckas
TICUXOJIOTHS
2 |CoBpeMeHHBIE +
o0Opa3oBarenbHbIC
TEXHOJIOTUN

[IK-2 CrnocobeH TpOeKTUPOBaTh WHAWBUAYAJIbHBIE 00pa30BaTEIbHBIE MAapIIPYTHI
oOyy4aronuxcs 1o NpernoiaBaeMbIM y4eOHBIM ITpeIMeTaM

Ne HaumenoBanue dopma oOyyeHus
/o JUCITUTLINH, 3aouiian
ONPEICIIIOUUX (cemecrp)
MEXIUCIUTUIMHAPH
bIE CBS3H 112|134 |5(6]|7]8]9 (10|11
1 [AmanTanmonHas + | +

JUCLUIUINHA JUIS
VMHBAJIUIOB U JIUI] C
OB3 "Uctopus u
METOIOIOTHS
¢buzukn"

2 | AKTyabHBIC +
poOIeMbl (HU3UKH

3 | Beimykislii aHaN3 +

4|EcrecTBeHHO-HAyIHASA +
KapTUHa MUpa

5|Uctopus u + | +
METOIO0I0THS PUIUKU

6 |Ucropus +
nH(pOpMaTHKN

7|WcTtopust MaTeMaTUKN +

8 [Maremarnyeckuii u + |+ [+ |+ |+ |+ ||+ ]|+
(DYHKIIMOHATBHBIN
aHaJu3

9 (MeTomsl +
MaTeMaTHIeCKOHN
(hu3MKH

10|O0mag u + |+ |+ |+ +]+ |+
JKCIIEPUMEHTAIbHAS
(huzuka

11 |IIpakTuKy™M 110 + |+ [+ |+
peIIeHUI0
(hU3MYECKUX 32134

12 (ITpemmumioMHas +
NpaKTHKA

13 |IIpobnemsr + | +
COBpPEMEHHOU (HU3UKU

14 | TenzopHbIi aHamm3 +

15 |YpaBHeHUS B YaCTHBIX +
MIPOU3BOJIHBIX




16 |9nexkTpopaAnOTEXHUK + | +
a

17 |9nemenTapuas + | +
(huzuka

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucrummHa «OCHOBBI TEOPETUUECKON (PU3UKW» OTHOCUTCS K 00s13aTenbHOM yacT yuebHoro miana Ol mo
HarpaBieHuto moarotoBku 44.03.05 - [Temarorudyeckoe oopazoBanue (¢ AByMst PO HISIMHU TIOATOTOBKH ).

JuctumnuHa «OCHOBBI TEOPETHUECKON Qu3ukm» u3ydaeTcs B 5, 6, 7, 8, 9 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM qucrmIutuHEL: 11 3.€.
3aounas: 11 3.e.

Bun yueGHOM paboThI (Bciigqf;:%)

OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 396
KonTaktHas pabora 38
Jlexnuu (Jlekiun) 20
[Tpaktuueckue (IIpakr. pab.) 18
CamocrositenbHas pabota (CP) 332
DK3aMeH 18
3auer 3

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmsl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
313 1|3
5 cemecTp

1 Benenue. Ormpoc;
OCHOBHBIE TTOHATHSA CobecenoBaHnue;
U XapaKTEPUCTUKHU 1 2 | 31 KontponbpHas
TEPMOJUHAMUYECKU pabota
X CHCTEM

2 Hauaia KontponbpHas
TEPMOJAMHAMUKH 2 1 | 30 | pabora; Ompoc;

CobecenoBanue

3 OcHOBHBIE Omnpoc;
ypaBHEHUS U 1 BE CobecenoBaHue;
HEpPaBEHCTBA KonTtponbHas
TEPMOJIMHAMHKHU pabora

6 cemecTp

4 MeTtoabt ) 1 33 KonTponbHas

TEPMOJUHAMUKH. pabota




5 VYenosust Ompoc
paBHOBECHUSA U
YCTOMYUBOCTH 2 12 |32
TCPMOANHAMUYCCKU
X CUCTEM
6 OcHOBBI Ormpoc;
TEPMOJAMHAMUKH ) 1| 33 CobecenoBaHnue;
HEOOpaTUMBIX KontponbpHas
MPOLIECCOB pabora
7 cemecTp
7 [Tpunoxenus Omnpoc;
TEPMOJAUHAMUKH 1 los |10 CobecenoBanue;
’ KonTponsHas
pabora
8 OCHOBHBIE YacTH U Omnpoc;
CTpyKTypa 0505 10 CobecenoBanue;
KJIACCUYECKOU KonTtponbHas
ANMEKTPOANHAMUKH pabora
9 OCHOBBI Omnpoc;
OMEKTPOAMHAMHUKH | o 5 | 4 2 CobecenoBanue;
Makcaeina ’ KonTponsHas
pabora
8 cemectp
10 DneKTpocTaTHKa CobecenoBanue;
1|1 {20 Onpoc;
KontponbpHas
pabora
11 CranuoHnapHoe Omnpoc;
MAarduTHOE II0JIE B ) 5 | 20 CobecenoBaHnue;
BaKyyMe KontponpHas
pabora
12 [TocrostHHBIE TOKU Ormpoc;
1 1 |20 CobOecenoBanue;
KontponpHas
pabora
9 cemectp
13 [Tepemennoe Omnpoc;
OMCKTPOMArHUTHOE | 1 |20 CobecenoBanue;
rnosie KonTtponbHas
pabora
14 VYpaBHeHus Omnpoc;
OMEKTPOMHAMUKA B | 1 |20 CobecenoBanue;
YEThIPEXMEPHOU KonTtponbHas
dhopme. pabora
15 N3nyuenue Omnpoc;
MEKTPOMATHUTHBIX | | | 5 | |5 CobecenoBanue;
BOJIH KonTtponbHas
pabora

Tema 1. BBenenune. OCHOBHBIE NOHSITHS U XapAKTePUCTHKH TepMoauHamudeckux cucrem (OIIK-6)

Jlexknus.




Lenp kypca «Craructuueckas (u3Mka M TEPMOIMHAMMKA», MECTO Kypca CpPeAM IPYTUX AUCIUILIUH.
[Ipenmer crarucTuueckod (U3MKM W TepMOAMHAMUKU. KpaTkue HCTOpUYECKHE CBEICHUS O Pa3BUTHH
TEPMOJMHAMUKH, MOJEKYISIPHO-KUHETUYECKOW TEOPUM M CTAaTHCTUYECKOW (U3MKM M HMX poiib B
¢dbopmupoBaHuN MHPOBO33peHHs. OCHOBHBIE MOHATHUSA U ONpeneieHus. JJuHaMHuecKue U CTaTUCTUYECKHUE
MeTonsl B ¢u3uke. Makpo- U MHKpococTosHus. [loHsTHe TepMmonnHamuueckoi cuctemsl. [lapamerpbl
TEPMOJUHAMUYECKOH cucTeMbl. OCHOBHBIE XapaKTEPUCTUKHU T/II CUCTEM.

IIpakTn4yeckoe 3ansATHE.
®poHTaNBHBIN ompoc 1o ciexyomum Bonpocam: Lens kypca «Cratuctuueckas puznka u
TEPMOJMHAMUKA», MECTO Kypca Cpeu Ipyrux JUCUUIUIMH. [IpenmeT cratuctudeckoi Gu3nku u
TepMoAMHaMUKH. KpaTkue ucropuueckue CBEICHMsI O pa3BUTHH TEPMOAUHAMUKH,
MOJICKYJIIPHO-KUHETUYECKOM TEOPHH U CTAaTUCTUYECKON (PU3MKH 1 X POJIb B POPMUPOBAHUH
MUpPOBO33peHUsA. OCHOBHBIE MOHATHUS U ONpeneieHus. JJuHaMuuecKe U CTaTUCTUYECKHE METOAIBI B
¢uzuke. Makpo- u MUKpococTosHus. [loHsTHE TepMoanHaMUUecKol cucTeMsl. [lapameTpsl
TEPMOJUHAMUYECKOH cucTeMbl. OCHOBHBIE XapaKTEPUCTUKHU T/II CUCTEM.
Pemenue 3a1a4 1o npolIcHHOMY MaTepHuay.
B kadecTBe 3a1aHuA IPEIaraeTcsl U3y4eHUE COOTBETCTBYIOLIMX BOIPOCOB C UCIOJIB30BaHUEM
JIEKIMOHHOIO MaTepHualla, OCHOBHOM M JOTIOJIHUTENBHOM JINTEPATYPBI, & TAKKE CAMOCTOATEIBHOE PELICHUE
3aja4 (M3 PEKOMEH1yEeMbIX 3aJJaYHUKOB) Ha MIPOHAECHHYIO TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
OcHOBHas LIeJb 3aKJII0YAETCS B IPHOOPETEHUN 3HAHUM, CBSI3aHHBIX C LIeJbl0 Kypca «CratucTuyeckas
¢bu3nKa 1 TEpPMOJMHAMUKA», MECTOM Kypca Cpeiy APYIHX AUCLUILIMH U IOHUMAHUEM MpeaMeTa
CTAaTUCTUYECKOHN (PU3UKK U TEPMOANHAMUKH.
K 3agayam OTHOCUTCS H3ydeHHE KOHKPETHBIX BOIIPOCOB MO JaHHOW TeMe: Kparkue wucropuyeckue
CBEJICHHsI O PA3BUTUH TEPMOAMHAMUKH, MOJIEKYIIPHO-KMHETUUYECKOW TEOPUHU U CTATUCTHUECKON (DPU3UKH U
uX posib B (OPMHUPOBAHMH MHUPOBO33peHUs. OCHOBHBIC TMOHATHS M ompeneneHus. JuHamudeckue u
CTaTUCTUYECKUE METONBI B Qu3uKe. Makpo- 1 MUKpOCOCTOsIHUA. [IoHsATHE TepPMOTMHAMUYECKON CUCTEMBI.
[TapameTpbl TepMOJMHAMUYECKOM cucTeMbl. OCHOBHBIE XapaKTEPUCTUKHU T/JI CUCTEM.
IIpn camMOCTOATENBHOM IOATOTOBKE PEKOMEHIYETCs HCIIONIb30BaTh JICKIMOHHBIA Marepuanl, a TaKkKe
OCHOBHYIO U JIONIOJIHUTEIIBHYIO JIUTEPATYDY.

Tema 2. Hauana tepmogunamuxu (ITIK-2)

Jlekumus.
OcHOBHbBIE 3aKOHBl W ypaBHEHHUs TepMmonuHamuku. HyneBoe Hawano tepmommHamuiku. llepBoe Hauano
TEPMOAMHAMUKH. TeIIOeMKOCTH U TEIJIOTHl HM30TEPMHUYECKOT0 W3MEHEHHS BHEIIHUX IapamMeTpoB.
OcHOBHbIE TEpMOIAMHAMHYECKHE Ipolecchl M UX ypaBHeHHA. CBsi3b MOAyNeH YIPYrocTd C
TEIIOEMKOCTIMH. BTOopoe Havano TepMoauHamMuKU. OHTponusa. Beruucinenwe sHrponuu. [lapamokc
I'n66ca. [Mukn Kapno. Teopembr Kapno. AGcomtoTHas Temmeparypa. TpeThbe Hadamo TEPMOAMHAMHUKH.
CnenctBus TpeThero Hayana TEPMOAMHAMUKH (HEJOCTHKUMOCTh aOCONIOTHOTO HYNSI TEMIIeparyp;
BBIUHCIICHHE SHTPOIUH, MPOBEICHUE TEPMUUECKUX KOIPPUIIMEHTOB U TEIJIOEMKOCTEH MpU CTPEMIICHUH
TEeMIIepaTyphl K a0COIIOTHOMY HYIIIO, BEIPOXKICHUE UJI€aJIbHOTO Tra3a).

IIpakTnyeckoe 3ansATHE.
@OpoHTaAJIBHBII OIIPOC MO cIeAyOIMM BortpocaM: OCHOBHBIE 3aKOHBI U YPaBHEHUS TEPMOJUHAMUKHY.
HyneBoe Hauano tepmonrHaMuki. IlepBoe Hauano TepMouHaMUKU. TeI0EMKOCTH U TEIUIOTHI
N30TEPMUYECKOT0 U3MEHEHMSI BHEILIHUX NTapamMeTpoB. OCHOBHBIE TEPMOAMHAMUYECKHE ITPOLIECCHI U
ux ypaBHeHUs. CBsI3b MOJYJEH YIPYTOCTH € TEINIOEMKOCTAMU. BTOpoe Hayano TepMOAMHAMHUKH.
Outponus. Beraucnenue sarponuu. [Tapanoke ['m66ca. Huka Kapuo. Teopembr KapHo. AbconmoTHas
Temreparypa. TpeTbe Hauano TepMoauHaMuKU. CIeACTBUS TPETHEro Hauajla TEPMOANHAMUKH
(HEIOCTIXXKUMOCTD A0COIIIOTHOTO HYJISI TEMIIEPATyp; BEIYUCIICHUE SHTPOINH, IPOBEIACHNUE TEPMUUECKUX
K03()(UIIEHTOB U TEIJIOEMKOCTEH NMPH CTPEMIICHUN TEMIIEPATYPhI K a0COIIOTHOMY HYJIIO, BRIPOXKICHUE
Pemenue 3a1a4 1o npolIecHHOMY MaTepHuay.
B kauectBe 3amaHMs TpeularaeTcsi HM3y4YE€HHE COOTBETCTBYIOIIMX BONPOCOB C HCIOJIb30BaHHUEM
JIEKIMOHHOTO MaTepuaja, OCHOBHOI U OTIOJIHUTEIBHON JIUTEPATYPHl, a TAKKE CAMOCTOSTENIbHOE pellleHne
3a/1a4 (U3 peKOMEHyeMbIX 33JJaYHUKOB) Ha MPOIICHHYIO TEMY.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
OcHOBHas 11eJb 3aKII0YAETCs B IPUOOPETEHNH 3HAHUH, CBA3aHHBIX C U3yYCHUEM Havyajl TePMOANHAMUKY.
K 3amauam oTHOCHTCS M3yueHHE KOHKPETHBIX BOIIPOCOB MO JaHHOH Teme: OCHOBHBIC 3aKOHBI U YPABHEHUS
TepMoauHaMuku. HyneBoe Hauano TepmoauHamMuku. [lepBoe Hayano TepMOIMHAMMKH. TEIIOEMKOCTH H
TEIUIOTHI U30TEPMUYECKOTO U3MEHEHHUSI BHEITHHUX MapaMeTpoB. OCHOBHbBIE TEPMOAMHAMUYECKHE MPOLIECCHI
U ux ypaBHeHus. CBs3b MOIyNEH YIPYroCTH C TEIJIOEMKOCTAMH. BTopoe Hadaao TepMOAMHAMHKH.
Outponus. Berumcnenue surponuu. Ilapamoxc I'm66ca. I{uxn Kapuo. Teopembr Kapno. AGcomoTHas
Temmeparypa. IpeTbe Hauano TepMoauHamMuKH. CIHEICTBUS TPEThEro Havyaja TEePMOIUHAMUKH
(HEIOCTIXXKUMOCTh A0CONIIOTHOTO HYJSl TEMIeparyp; BBIYHCICHHE YHTPOIUH, MPOBEICHUE TEPMUUECKHX
KO03((UIIMEHTOB U TEIUIOEMKOCTEW MPHU CTPEMJICHUU TEMIEpaTypbl K aOCOIIOTHOMY HYJIIO, BBIPOXKJICHUE
HJICTHHOTO Ta3a).
[Ipn camocTosITeNbHONH MOATOTOBKE PEKOMEHAYETCSl HCIONIb30BaTh JICKIMOHHBIA Marephall, a TaKkKe
OCHOBHYIO U JIOTIOJTHUTEIILHYIO JIUTEPATYDY.

Tema 3. OcHOBHBIC ypaBHeHHUsI U HepaBeHCTBa TepmoguHamuku (OIIK-6)

Jlexknus.
Oobparumble u HeoOpatumble mporeccbl. OCHOBHOE ypaBHEHHE M OCHOBHOE HEPAaBEHCTBO
TepMoauHaMUKHU. CBsI3b MEXKy TEPMUYECKUM U KaJTOPUUECKUM YPABHEHUSIMU COCTOSIHUS.

IIpakTH4eckoe 3aHATHE.
OpoHTABHBIN OMPOC O CIEAYIOMIM Bompocam: OOpaTumblie 1 HeoOpaTuMble poriecchl. OCHOBHOE
YpaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOIANHAMUKHU. CBsI3b MEXKy TEPMUUYECKUM U KaJTOPUUECKUM
YPaBHEHHUSMH COCTOSTHUSA.
Pewenue 3amay no npoiiIecHHOMY MaTepHairy.
B kawecTBe 3amaHud mpemsara€Tcsi HM3yYE€HHE COOTBETCTBYIOIIMX BOIPOCOB C  HCIOJIB30BAaHUEM
JIEKIIMOHHOTO Marepuasia, OCHOBHOM U JIONOJIHUTEIBHON JIMTEPATyphl, a TAKKE CAMOCTOATEIBHOE PEUICHUE
3a/1a4 (U3 peKOMEHIyeMbIX 33JIaYHUKOB) Ha MPOIICHHYIO TEMY.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
OcHoOBHasl L1eJIb 3aKJII0YAETCs B TPUOOPETEHUH 3HAHUI, CBA3aHHBIX C M3YY€HHEM OCHOBHBIX YPaBHEHUN U
HEPABEHCTB TEPMOJIMHAMHUKHU.
K 3amauam oTHOCHTCS M3ydeHHE KOHKPETHBIX BOMPOCOB MO AaHHOM Teme: OOpaTuMble U HEOOpaTHMBbIE
npoueccel. OCHOBHOE YpaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOAUHAMUKH. CBA3b MEXIAY TEPMUYECKUM U
KAJIOPUYECKHUM YPABHEHUSMH COCTOSTHUS.
[Ipu camocTOATENHbHON MOATOTOBKE PEKOMEH]IYETCS HMCIOJb30BaTh JICKIMOHHBIM MaTepuasl, a TaKke
OCHOBHYIO U JIOIIOJTHUTEJBHYIO JINTEPATYPY.

Tema 4. Metoabl TepmoguHamuku. (ITK-2)

Jlekumus.
Merton nmkioB (kb Kapro, J{uzens, Otro, Jlenyapa, TpuHKiIepa, BO3AYIIHO-PEAKTUBHOTO JIBUTATEs
IpU TOCTOSHHOM JaBJICHHUU, BO3AYIIHO-PEAKTUBHOIO JIBUraTelisi NpU MOCTOSHHOM oObeme). Meron
TEPMOAMHAMUYECKUX TOTeHIMaNoB. [loHATHE XapakTepucTUYecKUX (QYHKUMUN (IHTANIbIUS, BHYTPEHHSS
sHeprusi, dHeprus [eriMromnsiia, sHeprus [ m66ca, XUMUYECKHUN MOTEHIMAI, OOJIBIIION TEPMOIUHAMUYECKUN
noteHuuan). IlpuMeHeHne MeTONOB TEPMOAMHAMHKM K  pEUICHHIO 33Jad W OINpEAeTICHHUI0
TEPMOJAMHAMUYECKUX BEJINYHH.

IIpakTH4eckoe 3aHATHE.
OpoHTANBHBIN OMPOC MO CIASAYIOIIMM BompocaM: Metoa nukinoB (kb Kapuo, quzens, Otro, Jlenyapa,
Tpunkiepa, BO31yIIHO-PEAKTUBHOTO JIBUTATENs IPU MOCTOSHHOM JABJIEHUH, BO3yIIHO-PEAKTUBHOTO
JIBUTATEJSI IPU MIOCTOSIHHOM 00beMe). MeToa TepMOAMHaMUYECKUX OoTeHIanoB. [lonsaTue
XapaKTePUCTUUECKUX (PYHKIUH (SHTAJIBIHS, BHYTPEHHSIS SHEprus, 2Heprus [ eitmronbiia, sueprus ['nudoca,
XUMHUYECKHH MOTEHIIMAN, OONBIION TEPMOAMHAMUYECKHN noTeHnan). [[puMeHeHne MeToaoB
TEPMOAMHAMUKH K PEHICHUIO 33/1a4 U OTPEICTICHUI0 TEPMOIUHAMUYECKUX BETUYHH.

Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.
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B kadecTBe 3amaHus IpeaaracTcs M3y4YEHUE COOTBETCTBYIOIIMX BOIPOCOB C  HCHOJb30BAHUEM
JIEKUMOHHOIO MaTepuasia, OCHOBHOM M JONOJHUTENBHOMN JINTEPATYPHI, 4 TAKKE CAMOCTOSTEIBHOE PELLIEHUE
3a/1a4 (U3 peKOMEHAYEMBIX 3aJa4HUKOB) Ha MPOUICHHYIO TEMY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
OcHoBHasl 11eJh 3aKITI0YAETCs B TPHOOPETEHUH 3HAHUH, CBI3aHHBIX C U3YYCHHEM OCHOBHBIX METOJIOB
TEPMOAUHAMUKH.
K 3agauaM oTHOCHUTCS M3ydYeHHE KOHKPETHBIX BOIPOCOB MO JaHHOU TeMe: Meton 1mukioB (1ukibsl KapHo,
Huzens, Otro, Jlenyapa, Tpunkiepa, BO3AYLUIHO-PEAKTHUBHOTO IBUTATeNisi MPHU MOCTOSHHOM JIaBJICHUU,
BO3IYITHO-PEAKTHUBHOTO JBHUTATelsl IPU TOCTOSIHHOM 00beMe). MeToa TepMOIMHAMUYECKUX MTOTCHIIUATIOB.
[TonaTne XapakTepucTHUeCKuX (PyHKIMIA (SHTATBINSA, BHYTPEHHSS SHEPTUs, SHEprus [ eimMrombiia, sHEPTUs
['m66ca, XUMUYECKU MOTEHIHUA, OONBIION TEPMOIMHAMUYECKUN MOTeHNIHan). [IpuMeHeHue MeTo0B
TEPMOAMHAMUKHU K PELIEHUIO 3a]1a4 U ONPEIEICHUIO0 TEPMOJIMHAMUYECKUX BEJIMYHH.
[Ipu camoCTOATENBHON MOATOTOBKE PEKOMEHIYETCS MCIOJb30BATh JIEKIMOHHBIM MaTepuasl, a TaKkKe
OCHOBHYIO U JIONIOJIHUTEJIbHYIO JIUTEPATYDY.

Tema 5. YcioBusi papHoBecUsl M1 YCTOHYHUBOCTH TepMoaguHaMudeckux cucreM (OIIK-6)
Jlekumus.
OO6mme ycinoBHsl TEPMOJUHAMUYECKOTO PABHOBECHUS M YCTOWYMBOCTU. YCIIOBHUSI YCTOMYMBOCTH PABHOBECHS
onHoponHou cucteMsbl. [Tpunuun Jle [llatense — bpayna. YcnoBusi paBHOBECHUSI TE€TEPOTEHHOM CUCTEMBI.
IIpakTn4yeckoe 3ansATHE.
@poHTaNBHBIN OMPOC 10 CEAYIOUMM Borpocam: O0Iue yCIoBUS TEPMOIUHAMUYECKOTO PABHOBECHUS
YCTOWYUBOCTHU. YCIIOBUS YCTOMYUBOCTH paBHOBECHUS OJHOpOAHOM cucteMsbl. [Ipunnun Jle Hlarense —
bpayHna. YcioBusi paBHOBECHUS T€TEPOT€HHON CUCTEMBI.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.
B kauecTBe 3amaHMs IpeUIaracTCsl M3y4YE€HHE COOTBETCTBYIOIIMX BOIPOCOB C MCIIOJIB30BAHUEM
JIEKIIMOHHOTO MaTepuaja, OCHOBHOM U JIOMOJHUTENbHON TUTEPaTyphl, a TAKKE CAMOCTOSATEILHOE PEIICHUE
3a/1a4 (U3 peKOMEHAYEMBbIX 3aJa4HUKOB) Ha MPONUICHHYIO TEMY.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
OcHOBHasI 11eJTh 3aKITI0YAETCs B TPHUOOPETEHUN 3HAHUI, CBI3aHHBIX C U3YYCHHUEM YCIIOBHI PaBHOBECHUS U
YCTOMYHMBOCTU TEPMOJMHAMUYECKUX CUCTEM.

K 3amauam oOTHOCHTCA WM3ydYeHHE KOHKPETHBIX BOIPOCOB IO JaHHOW Teme: OOmme yciaoBus
TEPMOJMHAMHUYECKOIO PAaBHOBECHS U YCTOWYUBOCTU. YCJIOBHSI YCTOMYMBOCTU PABHOBECHS OJHOPOMHOMU
cucremsl. [Ipunnun Jle llarense — bpayHa. Ycii0BHs paBHOBECHUS T€TEPOT€HHON CUCTEMBI.

IIpy caMOCTOATEIIBHOM MOAIOTOBKE PEKOMEHIYETCS MCIIONIB30BaTh JICKIMOHHBIM MaTepuan, a TakkKe
OCHOBHYIO U IOIIOJHUTEIBHYIO JINTEPATYPY.

Tema 6. OcHOBBI TepMOAMHAMUKH HeoOpaTuMbIx nponeccos (I1K-2)

Jlexknus.
VcxonHble NOJOKEHUS] HEPAaBHOBECHOM TEPMOAMHAMUKH: JIOKAIbHOE PABHOBECHE;, ypaBHEHHs OalaHca;
3aKOHBI COXpaHeHHs. TepMoaMHAMHKa HEOOPAaTUMBIX IMPOLECCOB: MOTOKH M TEPMOJUHAMUYECKUE CHUJIBI;
TUHEIHBIE 3aKOHBI, COOTHOIIeHHWe B3auMHOcTH Omn3arepa. llepekpectHbie 3PQeKThl. YCTOHYHBOCTH
CTalMOHAPHBIX cOoCTOssHUMU, npuHIun Jle-Illarense.

IIpakTH4eckoe 3aHATHE.
@poHTATBHBIN OMPOC MO CIEAYIONIMM Borpocam: McXoaHbIe TOJIOKEHN HEPABHOBECHON TEPMOJIMHAMUKH:
JIOKaJIbHOE paBHOBECHE; ypaBHEHUs OaslaHCa; 3aKOHBI COXpaHeHUs. TepMoauHaMuKa HEOOpaTUMBIX
MIPOLIECCOB: MOTOKHU U TEPMOJMHAMUYECKUE CUIIbL; TUHEHHBIE 3aKOHBI; COOTHOLIEHUE B3aUMHOCTH
Omnzarepa. [lepexpecTtabie 3 PexThl. YCTOMUUBOCTH CTAIIMOHAPHBIX cOCTOsIHUH, mpunimn Jle-1llaTennbe.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.
B kauecTBe 3amaHMs IpeUIaracTCsl M3yYEHHE COOTBETCTBYIOIIMX BOIPOCOB C MCIIOJIB30BAHUEM
JIEKIMOHHOI'O MaTrepualla, OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPBI, @ TAKKE CAMOCTOSATEIBHOE PELLIEHUE 3
PEKOMEHAYEMBIX 33JaYHUKOB) Ha MPOUJIEHHYIO TEMY.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
OcHoBHasl LIeJIb 3aKJII0YaeTCs B TPUOOPETEHUH 3HAHUI, CBA3aHHBIX C U3YYEHHEM OCHOB TEPMOJIUHAMUKH
HEOOpaTUMBIX MPOIIECCOB.
K 3amauaM oTHOCUTCS M3y4yeHHE KOHKPETHBIX BOMPOCOB IO JaHHOW Teme: lcxoaHble MNOnOXKeHUs
HEPaBHOBECHOM TEPMOJIMHAMUKHU: JIOKAJIbHOE pPaBHOBECHE; ypaBHEHMs OajaHca; 3aKOHBI COXpaHEHUS.
TepmoanHaMuka HeOOpaTHMMBIX IPOLIECCOB: MOTOKM M TEPMOJUHAMHYECKUE CHJIbI, JIMHEHHBIE 3aKOHBI;
cooTHoIIeHHe B3auMHOCTH OH3arepa. [lepekpectHbie 3G heKThl. YCTOWYUBOCTD CTAIIMOHAPHBIX COCTOSHUMH,
npunnun Jle-llarenpe.
[Ipn camoCTOSITENIbHON MOArOTOBKE PEKOMEHIYETCS MCIIOJIb30BaTh JICKIIMOHHBI MaTepuai, a TakkKe
OCHOBHYIO U IONOJHUTEIBHYIO JINTEPATYPY.

Tema 7. Ilpnioxennst repmonnnamukn (OITK-6)

Jlexknus.
TepMmonuHaMuka pa3TUYHBIX (U3UYECKUX CHCTEM: TEPMOIMHAMHMKA MAarHEeTHKOB M JTUAJICKTPUKOB;
TEPMOJMHAMUKA TaJbBAHUYECKUX DJIEMEHTOB; TEPMOIMHAMUKA HM3JIyueHHs. TepMOIuHaAMHMKa CHCTEM IpU
OTpHLIATETLHBIX TEPMOAMHAMUYECKHUX TeMmIeparypax. TepMoauHaMuka (pa3oBbIX MEPEX0oi0B: MpaBuio (a3
I'u606ca; 3apoapimin HOBOW (pa3bl; MOBEPXHOCTHOE HATsHKEHHE; (Pa3oBble MEpeXoabl MEpBOTO M BTOPOTO
pona; ¢a3oBBI MEpexol B CBEPXIPOBOAAIICE COCTOSHUE; MoilydeHoMeHonornyeckass teopus Jlanmay
¢a3oBbIX nIepexonoB Broporo poaa. Kpurnueckue cocrosinus. [lonarue o kputnueckux uHaekcax. Pacuer
comuia JlaBans.

IIpakTH4eckoe 3aHATHE.
OpoHTANIBHBII OMPOC MO CAEAYIOUIMM BollpocaM: TepMoIuHaMUKa pa3InYHbIX PU3NYECKUX CUCTEM:
TEPMOAMHAMUKA MAarHETUKOB M TUAJIEKTPUKOB; TEPMOAMHAMUKA raIbBAHUYECKHUX 3JIEMEHTOB;
TEPMOAMHAMUKA U3NTydeHus. TepMonnHaMuKa CUCTEM MPHU OTPHULIATENBHBIX TEPMOJIUHAMUYECKUX
Temrneparypax. TepmoaumHamuka (pa3oBbIX mepexo0B: mpaBuio (a3 ['m66ca; 3apoasimm HOBOH (asbl;
MOBEPXHOCTHOE HaTshKeHHE; (Pa3oBbIe Mepexo/Ibl IEPBOTO U BTOPOro posa; (hazoBklii epexos B
CBEPXITPOBOJIALIEE COCTOSHKE; Toy(heHoMeHonornueckas reopus Jlannay ¢hazoBbIX IEpeXo10B BTOPOTO
pona. Kputnueckue coctosuus. [lonarre o kputuueckux unaekcax. Pacuer coruta JlaBans.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.
B kadecTBe 3amaHuMs TpeasaracTcsi HM3Y4YEHHE COOTBETCTBYIOUIMX BOMNPOCOB C HCIOJIb30BAaHUEM
JIEKIIMOHHOTO MaTepuasa, OCHOBHOM U JOMOJHUTEIBHOM JINTEPaTyphl, a TAK)KE CAMOCTOATEIBHOE PELICHNE
3a/1a4 (U3 peKOMEHAYEMBbIX 3aJaYHUKOB) Ha MPOUACHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
OcHoOBHas 11eJ1b 3aKJII0YAETCS B IPHOOPETCHUN 3HAHUM, CBSI3aHHBIX C U3YUYEHUEM MPHIIOKESHUI
TEPMOJUHAMUKH.
K 3amayam OTHOCHTCSI M3y4e€HHE KOHKPETHBIX BOIIPOCOB IO JAaHHOW Teme: TepMOAMHAMHKA pa3IMYHBIX
($U3NYECKUX CHCTEM: TEPMOIMHAMHMKA MAarHeTHKOB M TUAJICKTPUKOB; TEPMOAMHAMHUKA TaJbBaHUYECKHX
SNIEMEHTOB;  TEPMOAMHAMUKA  U3Iy4YeHUs.  TepMOAMHAMHKAa  CHUCTEM  IPH  OTPHUIATEIBHBIX
TEPMOJMHAMUYECKUX TeMIlepaTypax. TepmonuHamuka (a3oBBIX IepexofoB: mpaBwio ¢a3z [ubbca;
3apoAbIM HOBOM (Da3bl; MOBEPXHOCTHOE HATsDKEHHE; (a3oBble MEPEXOibl MEPBOrO M BTOPOTO POAA;
(ha30BbBIN MEepexosl B CBEPXIPOBOASAIICE COCTOSHUE; moirypenoMeHoaornueckas teopus Jlannay ¢as3oBbix
nepexofoB BToporo poxa. Kpurnueckue cocrostuus. [loHsiTHEe 0 KpuTHuUeckux MHAEKcax. Pacuer coruia
JlaBans.
[Ipu caMOCTOATENHHONH NOATOTOBKE PEKOMEHIYETCSl HCIIOJIb30BaTh JICKIIMOHHBIA Marepual, a TaKxke
OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY.

Tema 8. OCHOBHbBIE YACTH U CTPYKTYpPa KJIaccuueckoii yiekrponnnamuku (I1K-2)
Jlekumus.
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OneMeHTbl BEKTOPHOIO aHajlu3a M MareMaTuyeckod Teopuu mnons.  Mcxomsbele mnpencraBieHUs
KJIACCUYECKOM  3iekTpoauHaMuku.  Kparkas ~— ucropus.  DNEeMEHTbl  BEKTOPHOIO  aHaJIM3a.
HuddepenunanbHo-BeKTOpHBIE  TOXAeCTBAa.  JuddepeHunanbuple  omepanmd  BTOPOrO  HOPSIKA.
WHTerpanbHble  COOTHOLIEHHS BEKTOPHOIO aHanu3a. IloTeHnuanbHbBIE M COJEHOMJAJIbHBIE —IOJISL.
KpuBonuHelinbie KOOpIUHATHI.

IIpakTH4Yeckoe 3aHATHE.
OpoHTATIBHBIN OMTPOC MO CIEAYIOIIMM BONPOCAM: DJIEMEHThI BEKTOPHOTO aHAJIN3a U MaTEMATHY€CKOMN
Teopuu nojisi. McxogHble mpeacTaBIeHUs KJIACCHUECKOM AIEKTpOoAnHAMUKH. KpaTkas uctopusi. DJ1€MEeHThI
BEKTOpHOTO aHam3a. JuddepernumanpHo-BeKTOpHBIE TOXKIeCcTBA. [nddepennuanbapie onepanui BTOPOro
nopsiaka. MIHTerpanbHble COOTHOILIEHUS! BEKTOPHOTO aHanu3a. [loTeHnanpHble U COJICHOUJANbHbIE OIS,
KpuBonnHelHbie KOOpIUHATHI.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.
B kauecTBe 3amaHMs IpeUIaracTCsl M3yYE€HHE COOTBETCTBYIOIMX BOIPOCOB C MCIIOJIB30BAHUEM
JIEKLMOHHOIO MaTepuasa, OCHOBHOMN U JTONOJIHUTEIbHON JINTEPATYPBI, a TAKKE CAMOCTOSTENILHOE PEILICHUE
3a/1a4 (U3 peKOMEHAYEMbIX 3aJa4HUKOB) Ha MPONUICHHYIO TEMY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
OcHOBHasl 11eJ1b 3aKJII0YAETCS B IPHOOPETEHUN 3HAHHIA, CBSI3aHHBIX C IPUMEHEHHUEM BEKTOPHOTO aHaJIH3a B
anekrpoauHamuke. K 3a1auaM OTHOCHUTCS M3ydeHNE KOHKPETHBIX BOIIPOCOB M0 JAHHOW TEME.
OJeMEeHTbl BEKTOPHOIO aHajld3a M MaTeMaTH4YEeCKOH TEOpHM IMOJIS. HcxonHple mpencTaBlIeHUs
KJIACCUYECKOM  snekTpoauHaMuku.  Kpatkas ~ uctopus.  OneMeHTbl  BEKTOPHOTO  aHaju3a.
HuddepenunanbHo-BeKTOpHBIE  TOXAeCTBAa.  JuddepeHunanbHple  onepanu  BTOPOrO  HOPSIKA.
WHTerpanbHble  COOTHOLIEHHS BEKTOPHOIo aHanu3a. IloTeHuuanbHbBlE M COJEHOMJAJIbHBIE  IOJSL.
KpuBonuHeiinbie KOOpIUHATHI.
IIpn caMOCTOSTENbHON MOArOTOBKE PEKOMEHIYETCS MCIIONIb30BaTh JIEKLIMOHHBI MaTepual, a TakKkKe
OCHOBHYIO U JIOIIOJTHUTEJBHYIO JINTEPATYPY.

Tema 9. OcHoBbl 1ekTpoauHaMukn Makcepessia (OITK-6)

Jlekumus.
VYpaBHeHuss MakcBelia B BakyyMe Kak 0000IIeHHne OMBITHBIX (haKTOB. DJIEKTpoMarHuTHoe moiie. CucTeMbl
€AMHMI]. DJEKTPUYECKOE M MATrHUTHOE IOJIsI KaK JB€ CTOPOHBI €AMHOIO 3JEKTPOMArHUTHOIO IIOJIS.
VYpaBHenuss MakcBenia B uHTerpainbHoi (opme. YpaBHenuss Makcpemna B auddepeHnuansaoi Gopme
(xaHoHnyeckas popma). CKansipbl, BEKTOPHI U IICEBJOBEKTOPHI B ypaBHEHUAX MakcBesa.
VYpaBHeHuss MakcBemia M 0OIIME CBOWCTBA DJIEKTPOMArHUTHBIX Tojiel. Baxuelmme oOmme cBoicTBa
ypaBHeHUI MakcBeiia U ux penieHuil. EAMHCTBEHHOCTh pelleHus ypaBHeHUN MakcBeiuia. ['paHu4yHbIe
YCJIOBHSl Ha TpaHUIIE pas3lesia JIBYyX Cpeld. 3akoH coxpaHeHus sHepruu (Teopema [loiitHTMHTra). 3akoH
COXPAaHEHUS UMITYJIbCA AEKTPOMArHUTHOTO IOJS.

IIpakTnyeckoe 3ansATHE.
@poHTaNBHBIN OMPOC IO CIECAYIONUMM BOIpocaM: YpaBHEeHUsI MakcBelia B BAKyyMe Kak 00001eHe
OTIBITHBIX (JAKTOB M UX 3aIUCh B UHTETpaibHOU opme. CUCTEMBI €UHULL B 3eKTpoaruHaMuke. CBsi3b
mexay eaunuiiamu cucremsl CU u CI'C. Ilepexon ot ypaBHeHH# MakcBeia B HHTETpajIbHON popMe K
ypaBHeHMUsIM B quddepernnansHoit popme. Baxueiinme oOmme cBolcTBa ypaBHEeHH MakcBesa 1 UxX
peuieHui. ENMHCTBEHHOCT pelleHus ypaBHeHul MakceBeina. [ paHnyHbIe yCI0BHUsA Ha TPAHULIE pa3zena
IBYX cpell. 3aKOH coxpaHeHMsl Hepruu (teopema [loiiHTHHTa). 3aKOH COXpaHEHUS UMITYJIbCa
3JIEKTPOMArHUTHOTO IOJIS.
B kauecTBe 3amaHMs IpeUIaracTCsl M3yYEHHUE COOTBETCTBYIOIIMX BOIPOCOB C MCIIOJIIB30BAHUEM
JIEKLMOHHOIO MaTepuasa, OCHOBHOM U JTONOJIHUTEIbHON JINTEPATYPHI, a TAKKE CAMOCTOSTEIILHOE PEILICHUE
3a/1a4 Ha MPOUJCHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
OcHOBHas 11eJb 3aKJII0YAETCS B IPHOOPETEHUN 3HAHUIA, CBSI3aHHBIX C YpaBHEHUSIMH MakcBellia B
muddepeHnranbHoi 1 HHTErpanbHoi popmax. K 3amauaM oTHOCHTCS M3y4eHHE KOHKPETHBIX BOIIPOCOB O
JTAaHHOU TeMe.
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VYpaBHeHus: MakcBesuia B BakyyMme Kak 0000IIeHHE ONBITHBIX (PAaKTOB. DieKTpoMarHuTHOE nosie. CucTeMbl
€IMHUL. OJEKTPUYECKOE M MArHUTHOE IOJI1 KaK JBE CTOPOHBI €JUHOIO AJIEKTPOMAarHUTHOIO IIOJIS.
VYpaBHeHus: MakcBeisia B UHTerpaidbHON (opme. YpaBHenuss MakcBemia B auddepeHuuansHoi Gopme
(xaHoHMueckas popma). CKansipbl, BEKTOPHI U IICEBIOBEKTOPHI B YpaBHEHUsIX MakcBeia.

VYpaBHenusst MakcBemsia u oOIIMEe CBOWCTBA IEKTPOMArHUTHBIX —ToJNiel. Bakuelmme oOrmiue cBOicTBa
ypaBHeHUN MakcBeiula U UX pelleHuil. ENMHCTBEHHOCTh pelleHus ypaBHeHUM Makcseina. I'paHudHbIe
yCIIOBUSI Ha TIpaHULE pasfena JIBYX Cpel. 3aKOH coxpaHeHus sHepruu (teopema IloiiHThHra). 3akoH
COXpaHEHUS UMILYJIbCA IEKTPOMAarHUTHOT'O MOJISL.

IIpn caMOCTOSTENbHON MOArOTOBKE PEKOMEHIYETCS MCIIONIb30BaTh JIEKLIMOHHBI MaTepuail, a TakKkKe
OCHOBHYIO U JIONIOJTHUTEJBHYIO JINTEPATYPY.

Tema 10. dnexTpocraruka (I1K-2)

Jlexknus.
DJNEeKTpOCTaTUUECKOE  MOJe.  YpaBHEHMsI  dJeKTpocratnuec—koro mnons. [IpoBogHuku B
aneKTpocTarndeckoM nose. CkansapHblid noreHuuan. YpaBHeHus Ilyaccona u Jlamnmaca. DOHeprus mnoss B
WIEKTPOCTATUKE.  BECKOHEYHOCTh DSHEPIUM JIIEKTPOCTATUYECKOTO IIOJIA DIEMEHTApHOIO 3apsAna B
KJIacCUYeCKoi anekrpoannamuke. Kiaccudukaims 3aaad 31€KTPOCTATHKH.
Mertonsl penieHns 3a1a4 3JIeKTpocTaTuKU. Pemenne ypaBHenus [lyaccona ams 6eCKOHEYHOTO paBHOMEPHO
3apspKeHHOTO Kpyrioro nwinHapa. @opmynel ['puna. Meron nzobpaxenuii. Teopema BzanmHocTu. MeTon
KOH(OPMHBIX MTPpeoOpa3oBaHuil.
PaznoxxeHue a7eKTpOCTaTUYeCcKOro Moy Mo MyasTunoisM. IloreHnuan Ha OONBIIMX PACCTOSHUAX OT
cUCTeMBI 3apsa0B. JlunonbHbIil MOMEHT. KBaipynoibHbII MOMEHT.

IIpakTn4yeckoe 3ansATHE.
@pOoHTAJIBHBII OIIPOC MO CIAEAYIOLUIMM BOIIPOCcaM: DJIEKTPOCTATUYECKOE MOJIE B BAKYYME U ITPOBOIHUKAX.
BriBox ypaBuenwii Jlarutaca u [lyaccona. HezaBucuMocTh pabOTHI CHII OIS OT IYTH, IO KOTOPOMY
[EpEMELIACTCS 3apsA]l MEXIY AByMs TOUKaMU. MeToasl peleHns 3a1ad AJIeKTpocTaTuku. Pemenune
ypaBHeHus [Tyaccona 1i1st 6eCKOHEYHOTO paBHOMEPHO 3apsKEHHOT0 KpyTioro muuHapa. @opmysist [puna.
Merton u3o6paxenuil. Teopema B3auMHOCTH. MeToz KOH(POPMHBIX NTpeoOpa3zoBanuii. Pasnoxenne
AIIEKTPOCTATUYECKOTO MO 110 MYABTUNONSIM. [loTeHnnan Ha OOJBIINX PACCTOSHUSIX OT CHCTEMBI 3apsI/IOB.
JlunonbHbIH MOMEHT. KBagpynonbHbI MOMEHT.
B kadectBe 3amaHud IIpEeNaracTCs M3yYEHHE COOTBETCTBYIOLIMX BOIPOCOB C HCIOJIB30BAaHUEM
JIEKIIMOHHOIO Marepuasia, OCHOBHOM U JOIOJIHUTEIBHOMN JIMTEPAaTyphl, a TAKKE CAMOCTOATEILHOE PELICHUE
3a/1a4 Ha MPOUJCHHYIO TEMY.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
OcHOBHas L1eJb 3aKJII0YAETCS B IPHOOPETEHUN 3HAHUM, CBSI3aHHBIX C 0COOEHHOCTIMHU
IEKTPOCTATUYECKOTO OISl M METOJaMU PELICHMs IEKTPOCTaTUIeCKHX 3a1ad. K 3agagyam oTHOCHTCA
U3y4YEHNE KOHKPETHBIX BOIIPOCOB I10 TaHHOM TEME.
DNEeKTPOCTaTUUECKOE T0JIE. YPaBHEHUS 2JEKTPOCTAaTHUEC-KOro Nojsl. [IpOBOAHUKM B JIEKTPOCTATUYECKON,
nose. CkansipHblii noreHuuan. YpaBHeHus Ilyaccona u Jlamyaca. DHeprust mosist B 3JIEKTPOCTAaTHKE.
BEeCKOHEUYHOCTh DHEPrUM  IEKTPOCTATHYECKOrO IIOJS  WIEMEHTAapHOIO 3apsfa B KIACCUYECKOMU
anekTponuHamuke. Kiaccuduxanus 3a1a4 sIeKTPOCTaTUKH.
Mertons! penieHus 3a/1a4 NeKTpocTaTuku. Pemenue ypaBaenus Ilyaccona ams 6eCKOHEYHOTO paBHOMEPHO
3apspKeHHOTo Kpyrioro nwinHapa. @opmyinsl ['puna. Meron nzobpaxenuii. Teopema BzanmHocTu. MeTon
KOH(OPMHBIX MTPpeoOpa3oBaHuil.
PaznoxeHue a7eKTpOCTaTHYeCcKOro mosisg Mo MyasTunoisM. IloreHnuan Ha OONBIIMX PACCTOSHUAX OT
cUCTeMBI 3apsa0B. JlunonbHbIil MOMEHT. KBaipynoibHbII MOMEHT.
IIpy caMOCTOATEIIBHOM MOAIOTOBKE PEKOMEHIYETCS MCIIONIB30BaTh JICKIMOHHBIM MaTepuan, a TakkKe
OCHOBHYIO U IOIIOJHUTEIBHYIO JINTEPATYPY.

Tema 11. CtaumonapHoe MarauTHoe noJie B Bakyyme (OIIK-6)
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Jlekumus.
MarnuTocTarika. YpaBHEHHs, OIMCBHIBAIOIINE MArHUTHOE TI0JI€ TIOCTOSHHBIX TOKOB. BeKTOpHBIN
MOTEHI[MaJ. YpaBHEHHUE AJI1 BEKTOPHOIO MOTEHIMaNa B OJXHOPOAHOM Cpele M ero penieHue. Beraucienue
MAarHUTHOTO TIOTOKa C IOMONIBI0 BEKTOp-noTeHuHana. 3akoH buo-Casapa. Jluneitnsie TOku. Ilose
2JIEMEHTAPHBIX TOKOB. MarHUTHBIA MOMEHT. DHEPTHUsl MATHUTHOT'O MOJIS.

IIpakTnyeckoe 3ansATHE.
@pOHTAIIBHBIN ONPOC IO CIEAYIOLIUM BOIIpocaM: Maruurocraruka. YpaBHEHHUs], ONIUCHIBAIOLINE
MarHUTHOE MOJI€ TOCTOSIHHBIX TOKOB. BEKTOpHBIN MOTeHIMaN. YpaBHEHHE JIJIs1 BEKTOPHOTO
MOTEHI[Mala B OAHOPOIHOM CpeJIe U €ro pelleHre. Boluucienrue MarHuTHOro MOTOKa ¢ MTOMOIIBIO
BEKTOp-noTeHuana. 3akoH buo-Casapa. JIuneitnsie Toku. Ilone anemeHTapHbBIX TOKOB.
MarauuTHbIi MOMEHT. DHEPIHsl MAarHUTHOTO IOJIA.
B kawecTBe 3amaHus mpeasiaraeTcsi HM3yUYE€HHE COOTBETCTBYIOLIMX BOIMPOCOB C HCIOJIb30BAaHUEM
JIEKIIMOHHOTO MaTepuaja, OCHOBHOM U JIOMOJHUTENILHON TUTEPaTyphl, a TAKKE CaMOCTOSATEILHOE PEIICHUE
3a/1a4 Ha NPOUJCHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
OcHOBHasI 11eJTh 3aKJII0YAETCs B TPHUOOPETEHUH 3HAHUI, CBI3aHHBIX C YPAaBHEHUSMHU, OTHUCHIBAIOIIMH
MarHuTHOE MOJIe OCTOSIHHBIX TOKOB. K 3a1auamM OTHOCUTCSI M3y4eHUE KOHKPETHBIX BOMPOCOB MO TaHHOU
TEME.

MaruutoctaTuka. YpaBHEHHUS, ONMCHIBAIOIIME MArHUTHOE TMOJi€ TMOCTOSHHBIX TOKOB.  BeKkTopHBIi
MOTCHITHA. YpaBHEHHUE JJII BEKTOPHOTO MOTEHI[MAIa B OJHOPOIHOM Cpelie M ero pernieHue. Beraucienue
MAarHUTHOTO IOTOKa C TOMOIIbIO BEKTOp-NoTeHUuana. 3akoH buo-CaBapa. Jluneilinole Toku. Ilose
AJIEMEHTAPHBIX TOKOB. MarHUTHBIA MOMEHT. DHEPrUsi MAarHUTHOTO MOJIA.

[Ipn camoCTOSITENIbHON MOArOTOBKE PEKOMEHIYETCS MCIIOJIb30BaTh JICKIMOHHBIA MaTepuai, a TakKkKe
OCHOBHYIO U IONOJHUTEIbHYIO JINTEPATYPY.
[Ipn camoCTOSITENIbHON MOArOTOBKE PEKOMEHIYETCS MCIIOJIb30BaTh JICKIMOHHBIA MaTepuai, a TakKkKe
OCHOBHYIO U IONOJHUTEIbHYIO JINTEPATYPY.

Tema 12. [locTosinnbie Toku (ITK-2)

Jlexknus.
DJNEKTPUYECKOE I10JI€ TOCTOSIHHBIX TOKOB. YPaBHEHHS 3JIEKTPOMArHUTHOTO IOJS MOCTOSIHHBIX TOKOB.
3akonbl Kupxroda. 3axon J[xoynsa-Jlenna B nuddepennuanbHoit (opme. DneKTpUYECcKoe IONE B
TUBJIEKTPUKE, OKPYKAIOLIEM IPO"BOJAHUKH C OCTOSIHHBIMU TOKaMH. DJIEKTPUYECKOE MOJIE€ U TI0JI€ BEKTOpa
IJIOTHOCTA TOKa B MpoBoAsmie cpeae. [paHuunble yciioBUs Uil TUIOTHOCTH TOKa. AHaIOTUA
AJIEKTPUYECKOTO TOJS B MIPOBOALIEH Cpele C IEKTPOCTaTUUECKUM 1osieM. CONpOTUBICHHUE 3a3EMIICHMUS.
[lonsTe MaeanbHOrO NPOBOJHUKA M HAEAIBHOrO u3oisATopa. IIoToK »sHEprum B cilydae IpoBojaa ¢
IIOCTOSIHHBIM TOKOM.

IIpakTH4eckoe 3aHATHE.
OpoHTATBHBIN OMPOC MO CIEAYIONIUM BOMPOCcaM: DIEKTPUUYECKOE MOJIE MOCTOSTHHBIX TOKOB. YPaBHEHHUS
AEKTPOMArHUTHOTO TTOJISI TIOCTOSTHHBIX TOKOB. 3akoHbl Kupxroda. 3akon [[xoymns-JleHia B
muddepeHnmranbHon hopme. DIEKTPUIECKOe T0JIe B TUAIICKTPHUKE, OKPYKAIOIIEM PO-BOTHUKH C
MOCTOSTHHBIMU TOKaMH. DJIEKTPUUECKOE T10JIE U TI0JI€ BEKTOPA IJIOTHOCTH TOKa B MPOBOSIIEH Cpefe.
['paHnyHbBIE YCIOBUS 7S TNIOTHOCTH TOKA. AHAJIOTHS JIEKTPUUYECKOTO MO B MPOBOSILIEH Cpelie C
anekTpocTtarndeckuM nojem. ConportuieHue 3a3emineHus. [loHsTHe naeanbHOro NPOBOAHUKA U
uaeanbHoro u3ossTopa. [1oTok sHEepruu B ciryyae mpoBoJia C MOCTOSHHBIM TOKOM.

B kauectBe 3amaHus TpemsiaraeTcss WM3y4YeHHE COOTBETCTBYIOIIMX BOMPOCOB C HCIIOJIB30BAaHUEM JICKII]
MaTepraiia, OCHOBHOW W JTOMOJHUTEIBHOUW JIMTEPATYphl, a TAKXKE CAMOCTOSTEIBHOE pelieHue 3aaad  Ha
MPOUJECHHYIO TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
OcHOBHas 1IeJTb 3aKJTI0YAETCS B IPUOOPETCHUH 3HAHUM, CBA3aHHBIX C 3aKOHAMU MTOCTOSTHHBIX TOKOB. K
3a/1a4aM OTHOCHUTCS M3yUeHHNE KOHKPETHBIX BOIIPOCOB 10 JaHHOU TeMe.
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DNEeKTPUUECKOe TOJIE TOCTOSHHBIX TOKOB. YPaBHEHMS HJCKTPOMArHUTHOTO IOJSi TOCTOSHHBIX TOKOB.
3akonbl Kupxroda. 3axon J[xoynsa-Jlenna B nuddepennuansHoit (opme. DneKTpUYECKoe IOJNE B
TMRJIEKTPHUKE, OKPYKAIOIIEM MPO-BOJHUKHU C MOCTOSHHBIMU TOKaMH. DJIEKTPHUUECKOE TOJIe U TOJIe BEKTOpa
IUIOTHOCTH TOKa B TpoBoAasAlied cpexe. [paHuuHble YCIOBUS [UIs IUIOTHOCTH TOKa. AHAJOTHS
AIIEKTPUYECKOTO TIOJIsl B MPOBOSAIICH cpenie ¢ 3IeKTpocTaTHueckuM mojeM. COnpoTHUBICHUE 3a3eMIICHUSI.
[lonATHe wuaEaNbHOTO MPOBOAHMKA M MACAIBHOrO H30JsATOpa. IIOTOK »HEpruum B ciyyae IMpoBOJa C
MOCTOSIHHBIM TOKOM.

[Ipu camMOCTOATENBHOM NOATOTOBKE PEKOMEHIYETCS HCIOJIb30BaTh JICKIMOHHBIM MAaTepuall, a TaKKe
OCHOBHYIO U JOTIOJIHUTENIBHYIO JTUTEPATYPY.

Tema 13. Ilepemennoe 31ekTpomarautHoe noJjie (OIIK-6)
Jlekumus.
KBazucranumonapHsie 31€KTPOMarHUTHBIE TIOJI. YCJIOBUE KBA3UCTAIlMOHAPHOCTH. YpaBHeHUs MakcBesuia B
KBa3UCTaIlMOHApHON oOsacTu. HampsKeHHOCTh 3JEKTPUUYECKOTO MMOJIs, BhIPAXKEHHAs 4epe3 MOTEHIIMAIBL.
VYpaBHEHUS IS CKaJSIPHOTO W BEKTOPHOTo MOTEeHIHaNoB. CKUH-3G(dEKT. 3aKoH 3JIEKTPOMAarHUTHOMN
WHIAYKUWW B IBUKYIIMXCS TPOBOJHUKAX.

OneKTpOMarHuTHbIE BOJHBI B BakyyMe. (CBOOOIHOE 3J1€KTpOMAarHUTHOE Iojie B BakyyMme. BoiHOBBIE
YPaBHEHHs [UIsl HANPSHDKEHHOCTEH 3JIEKTPOMAarHUTHO TO mons. [Imockme MOHOXpOMAaTWYeCKHE BOJIHBIL.
CBoiicTBa MJIOCKUX MOHOXpOMAaTHYECKUX BOJH. [lonsgpu3zanus miockoil BOJIHBI.
KanuOpoBka mnoreHnuanoB. BeKTOpHBIN M CKalApHBIA MOTeHIMaibl. HeonHO3HAYHOCTh MOTEHIHAIIOB,
KanuOpoBoYHbIE MpeoOpazoBanus. JlopeHreBckas kanuOpoBka. KymoHoBckas ka—nuOpoBKa. 3amas[biBar
OIIEPEKAIOIINE ITOTCHIUATIBL.

IIpakTnyeckoe 3aHsATHE.
@poHTAJIBHBII OIIPOC O CIAEAYIOUIMM BollpocaM: KBazucranmoHapHble 2JIeKTPOMarHUTHBIE OISl YCIIOBUE
KBa3HMCTAIlMOHAPHOCTH. YpaBHeHHs MakcBesuia B KBa3uCTallMOHapHOU obnactu. HampsbkeHHOCTh
JIEKTPUYECKOTO MOJISI, BBIPAKEHHAS Yepe3 NOTEHIUANbl. YPaBHEHUS ISl CKAJSIPHOTO U BEKTOPHOTO
noreHuanoB. CkuH-3(pdekT. 3aKoH AMEKTPOMArHUTHOW MHIIYKIMH B ABMIKYIIUXCS IIPOBOTHUKAX.

DNeKTpOMarHuTHbIE BOJHBI B BakyyMe. (CBOOOIHOE 3JEKTPOMAarHWTHOE IOJie B BakKyyMe. BoiHOBbIC
YpaBHEHUs [UI HANpPsDKECHHOCTEW DJJIEKTPOMATHUTHO-TO Mojs. Ilnockue MOHOXpOMAaTH4eCKHE BOJIHBL
CBolicTBa INIOCKUX MOHOXpOMAaTH4eCKUX BOJH. [lomspu3anus miockoi BOJIHBI.

KamubpoBka moTeHnmanoB. BekTOpHBIN W CKaJdspHBIM MOTeHIIMadbl. HeomHO3HAYHOCTh TMOTEHIMANIOB,
KanmuOpoBoYHBIE  mpeoOpazoBanms.  JlopeHmeBckas  kanmuOpoBka.  KymoHoBckas — ka-JIMOpoBKa
3ana3pIBaroIIie U ONepeKaroline NOTEHIIHAbI.
B kadectBe 3alaHua  mpeayaracrcsa MU3y4YCHHUC COOTBCTCTBYIOIIHMX BOIIPOCOB C  HCIIOJIB30BAHUCM
JICKIIMOHHOI'O Marcpuraa, OCHOBHOH H HOHOHHHTGHBHOﬁ JIMTCPATYPhI, a TAKIKC CAMOCTOATCIIbHOC PCIICHUC
3a/1a4 Ha MPOUJCHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
OcHOBHasl 11eJ1b 3aKJIF0YAETCs B IPHOOPETCHNN 3HAHUM, CBSI3aHHBIX C 0COOCHHOCTSIMU PELICHUN YpaBHEHUH
MakcBeia B cilydae HecTallMOHapHBIX nojel. K 3amauaM oTHOCHTCS M3yueHNe KOHKPETHBIX BOIIPOCOB IO [I;
TEeME.

KBazucranuonapasie 3JIEKTPOMarHUTHBIE TMOJS. YCIOBHE KBAa3WUCTAIMO-HAPHOCTU. YpaBHEHHS Makc
KBa3UCTaIlMOHApHON oOsacTu. HampsKeHHOCTh 3JEKTPUUYECKOTO MMOJIs, BhIPAXKEHHAs 4epe3 MOTEHIIMAIBL.
VYpaBHEHUS [JiI1 CKISIPHOTO W BEKTOPHOTO TOTEeHIHANoOB. CKUH-3G(EKT. 3aKOH AJIEKTPOMarHUTHOM
MHAYKIUH B JBUKYLIUXCS IPOBOJHUKAX.

OneKTpOMarHuTHbIE BOJHBI B BakyyMe. (CBOOOIHOE 3J1E€KTpPOMarHuTHOE Ioje B BakyyMme. BoiHOBBIE
YPaBHEHHs [UIsl HAIPSDKEHHOCTEM JJEKTPOMATrHUTHO-rO mons. IInockue MOHOXpOMAarnyecKHe BOJIHBL
CBoiicTBA MJIOCKUX MOHOXpOMAaTHYECKUX BOJH. [lonmsgpu3zanus miockoil BOJIHBI.

KanuOpoBka mnoreHnuanoB. BeKTOpHBIN M CKalApHBIA MOTeHIMalbl. HeonHO3HAYHOCTh MOTEHIUAIIOB,
KanuOpoBo4yHble — TpeoOpasoBanus.  JlopeHueBckass — kanuOpoBka.  KymoHoBckass — ka-TMOpoOBKa
3anaspIBaroIIe U ONEPEKAIOIINE TOTEHIIUAIIBI.

IIpy caMOCTOATEIIBHOM MOAIOTOBKE PEKOMEHIYETCS MCIIONIB30BaTh JICKIMOHHBIM MaTepuan, a TakkKe
OCHOBHYIO U IOIIOJHUTEIBHYIO JINTEPATYPY.



Tema 14. YpaBHeHuUs1 31eKTPOAUHAMHUKY B YeTbipexmepHoi gopme. (IIK-2)
Jlexknus.
YeTbIlpexMepHbIE BEKTOPbl U TEH30pbl. T€H30pHOE HCUMUCIEHHE KaK amnmaparT TEOPUU OTHOCHUTEIbHOCTHU
UYeTblpeXMEpPHBIM MOTEHLMAA M YEThIPEXMEpPHas IUIOTHOCTh ToOKa. TeH30pHas (KOoBapuaHTHas) 3aIllCh
ypaBHeHnit MakcBema.  Tensop wmuaykumid FUI[] u  Tensop momeit HIIL[]. IIpeoOpa3os:
JIEKTPOMAarHUTHBIX MOJIEN U UX UHBApPUAHTHI.

TeH30pbl IEKTPOMArHUTHOIO MOJA. UETBIPEXMEpPHBI BEKTOp IIOTHOCTH CWIBL. TE€H30p JHEpruu u
UMITyJIbCa IEKTPOMArHUTHOTO oisl. CMBICH pa3iMYHbIX KOMIOHEHT TEH30pa 3HEPTUU-UMIYNbca. TeH30p
HaTSKCHUN

BapuanuoHHbI TPUHIUI B 3JIEKTpOoANHAMUKE. JleHcTBUE IS 3apsSyKEHHOM YacTULIBI B 3JIEKTPOMAarHUTHOM
none. JleiicTBre Il 3IEKTPOMArHUTHOTO 1oJi4. BeiBo ypaBHeHUI MakcBelia u3 NpUHIMIIA HAUMEHBIIIETO
NEUCTBUA.

IIpakTH4eckoe 3aHATHE.
@poHTaTBHBIN OMPOC MO CIEAYIOIIUM Borpocam: YeTblpexMepHbIE BEKTOPbI U TEH30pPbI. TEH30pHOE
MCYMCIICHHE KaK anmapar TEOPUH OTHOCUTEIbHOCTH UeThIpeXMEPHBIN MOTEHIMAT U YEThIpEXMEpHas
IJIOTHOCTH TOKa. TeH3opHas (KoBapuaHTHas) 3alUCh ypaBHeHUH MakcBerta. Tenzop naaykuuii Fmn u
tensop nosieid Hmn. IIpeoOpa3oBanue 37eKTPOMarHUTHBIX MOJIEH M X WHBAPUAHTHI.

TeH30pbl ANEKTPOMArHUTHOTO MOJA. UeThIpeXMEpPHBIM BEKTOP IUIOTHOCTU CWJbl. TE€H30p SHEpruu M
UMITYJIbCa 3MEKTPOMArHUTHOTO Moist. CMBICHT pa3iyHbIX KOMIOHEHT TE€H30pa 3HEPTUU-UMIYNbca. TeH30p
HATSHKEHU

BapuanvOHHBIN NPUHIUII B AIEKTPOAUHAMUKE. [[elcTBUE I 3apsyKEHHOM YaCTULBI B DJICKTPOMAarHUTHOM
nosie. JleMcTBre JUIs 3JIEKTPOMArHUTHOrO 110J1s1. BeiBo ypaBHeHult MakcBeilia U3 NPUHIUIIA HAUMEHBILIETO
JNEUCTBUA.
B kauecTBe 3amaHMs IpeUIaracTCs. M3yYEHHE COOTBETCTBYIOIIMX BOIPOCOB C  HCIOJIB30BAHHUEM
JIEKIMOHHOTO MaTeprasa, OCHOBHON U IONOJIHUTEIBHON JINTEPATYPBI, a TAKKE CAMOCTOSTEIIBHOE PEIICHUE
3a7a4 Ha MPOUIAEHHYIO TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
OcHOBHas LIeJb 3aKJIF0YAETCs B IPHOOPETEHNN 3HAHUM, CBSI3aHHBIX C 0COOCHHOCTSIMU IIPUMEHEHHUS
TEH30PHOT'0 MCYMCIICHUS JJIS aHAJIN3a KOBAPUAHTHOCTH YPAaBHEHMH dIeKTpoauHamMuku. K 3agagam
OTHOCHUTCS M3yYEHHE KOHKPETHBIX BOIIPOCOB IO JAHHOU TEME.
UeTblpeXxMEepHbIE  BEKTOPbI M TEH30pbl. TEH30pHOE HMCUYUCICHHE Kak ammapar Teopuu
OTHOCHUTEIILHOCTH UYeThIpeXMEpHBIN IOTEHIMAI W YeThIpeXMEpHas IIOTHOCTb TOKA. TeH3opHas
(xoBapuaHTHas1) 3anuch ypaBHeHuUH MakcBenna. Tensop muayknuit FUIUI[] u tenzop momeit HIILI[].
ITpeoOpa3oBaHue MEKTPOMATHUTHBIX MOJIEH M UX WHBAPUAHTHI.

TeH30pbl 2JEKTPOMArHUTHOIO IOJSA. YeThIpEXMEpHBIM BEKTOpP IUIOTHOCTH CHIBL. TE€H30p 3HEpruud M
HMITYJIbCA 3JEKTPOMArHUTHOTO 1oJisi. CMBICT pa3IMYHbIX KOMIIOHEHT T€H30pa dHEpruu-ummyiabsca. TeHsop
HATSKEHHUI

BapuanuoHHbI IPUHIKI B 3JEKTpoAMHAMHUKE. [[eiicTBrE I 3apsSyKEHHOM YacTHUIIbI B AJIEKTPOMAarHUTHOM
none. JlelictBue I 3JIEKTPOMArHUTHOTO mojid. BwiBoa ypaBHeHuMit MakcBeiia W3 MpPUHIUIIA
HauMEHBIIIETO NCUCTBUSL.

[Ipu camocTOATENHbHON MOATOTOBKE PEKOMEHJIYETCS HMCIOJb30BaTh JICKIMOHHBIM MaTepuall, a TaKke
OCHOBHYIO U JIONIOJTHUTEJBHYIO JINTEPATYPY.

Tema 15. Uznyuenue 3y1ekTpoMarHuTHbIX BoJIH (ITK-2)
Jlekumus.
N3nyyenne nuHeitHOro ocmwuisAtopa. [loTeHnmanel 3I€KTPOMATHUTHOTO —MOJIA B JTUIIOJIBHOM
npuOmkeHun. JIUmnonbHOe U3IyUYeHHe.
[Tone nuueitHoro ocuussitopa. Ilone pamku ¢ TOKOM. DJIEKTpOMar "HUTHOE TOJIE JUIIOIBHOTO U3TyUYECHUS
BJIAJIM OT U3JTy4daress. DHEPIHsl, U3Iyda"eMasi OCHMIIATOPOM. M31yueHrne paMKu ¢ TOKOM.
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Wznyyenne xomeOmiomierocs snekTpoHa. CBoOOnHBIE KojeOaHHs yHpyro CBsi3aHHOTO 3JekTpoHa. Cuia
TOPMOXKEHUS U3ITydeHHEM (paJHallMOHHOE TPEHUE). YCIOBUE MPEHEOPEKEHUS PeaKIUe U3ITyYeHHs.

N3nyyenue NpousBONIBHO ABHKyLIUXCs 3apsanoB. Ilorennuansl JIuenapa-Buxepra. Ilone mpousBosibHO
IBYOKYLIETOCS 3apsAa. DHEPrus U3IyUYeHHs] YCKOPEHHO ABUKYLIETOCS 3JIEKTPOHA.

IIpakTH4Yeckoe 3aHATHE.

@poHTaTBHBIN OMPOC O CIEAYIONIMM Borpocam: M3nydenne TMHEeHHOTro ocumuiaTopa. [loteHuuanst
AIIEKTPOMArHUTHOTO MOJISI B AMIONBHOM NPUOMMKEHUU. JUMoNbHOE U3ITyUYeHHUE.

[Tone nunueitHoro ocuusuistopa. Ilosne paMku ¢ TOKOM. DJIEKTPOMArHUTHOE IMOJIE AUMOJBHOTO U3ITYyUYECHUS
BIQJIM OT U3y4aTesis. DHeprus, u3iaydaemasi ocumuiaTopoM. M3myuenue paMKu ¢ TOKOM.

W3nyuenue xoneOmomerocs 3nekrpoHa. CBoOogHbIE KoJeOAaHUS YHPYro CBsI3aHHOTO AnekTpoHa. Cuna
TOPMOKEHHS U3Ty4eHHEM (paJualliOHHOE TPEeHUE). YCIoBUE NpeHeOpexeH s peakiuen u3myyeHusl.

N3nydenne npou3BOIIBHO ABWKYIIUXCS 3apsanoB. [lorenuumaner Jlnenapa-Buxepra. Ilone npousBosibHO
JIBUKYLIETOCS 3apsa. DHEprus U3IyUYeHHs] YCKOPEHHO ABUKYIIETOCs 3JIEKTPOHA.

B kauectBe 3amaHMs TpeularaeTcsi HW3y4YE€HHWE COOTBETCTBYIOIIMX BOINPOCOB C HCIOJIb30BAaHHUEM
JIEKIMOHHOTO MaTepuaja, OCHOBHOI U TOTIOJIHUTEIbHON JIUTEPATYPHI, a TAKKE CAMOCTOSTENIbHOE pellleHne
3a7a4 Ha MPOUIAECHHYIO TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

OcHoOBHasl LIeJIb 3aKJII0YAeTCs B IPUOOPETEHUH 3HAHUI, CBA3aHHBIX C MHOTOYMCIIEHHBIMH 3a/1a4aMi TEOPUU
u3nyuenus. K 3agagam oTHOCHUTCA M3ydeHHE KOHKPETHBIX BOIPOCOB I10 IaHHOM TeMe.

W3nyuenne nuHelHOro ocuwwiAtopa. lloTeHIuanbl 5SI€KTPOMAarHUTHOTO TMOJIE B JUIOJILHOM
npuOmkeHuu. JIUmnonbHOoe U3IyUYeHHe.

[Tone nunerinoro ocumwsitopa. Ilone pamku ¢ TOKOM. DJIEKTPOMAr-HUTHOE MOJIE AUMOJIBHOTO M3Ty4YCHUs
BIQJIN OT U3Ny4aTesis. DHEprus, U3iyda-eMas OCIIIIATOpOM. M3mydeHre paMKy ¢ TOKOM.

W3nyuenue xoneOmromerocst 3iekTpoHa. CBoOOnHbIE KoyneOaHUS YNpPYro CBA3aHHOTO anekTpoHa. Cuna
TOPMOKEHHS U3Ty4eHHEM (paJualliOHHOE TPEeHUE). YCIOBUE MpeHeOpexeHHs peakliuen u3myyeHusl.

N3nydenne npousBOIIBHO ABWKYIIUXCS 3apsanoB. [lorenuumanesr Jlnenapa-Buxepra. I[lone npousBosibHO
JIBUKYLIETOCS 3apsa. DHEprus U3IyUYeHHs] YCKOPEHHO ABUKYIIETOCs 3JIEKTPOHA.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. BBenenue. OCHOBHBIE IOHSTHS M XapaKTEPUCTUKHU TEPMOJUHAMUUYECKUX CUCTEM

Tunosble 3a1aHUs 1JI51 KOHTPOJbHOM PadoThI

1 Chopmymupyiite  Teopemy Octporpanckoro — [aycca.

2 Tloka3aTh,  4TO BEKTOp [U,v]  COJICHOMJAJCH, €CIM - UUV  OE3BUXPEBBIC BEKTOPHI.

3 Boruucauts divrr.

4 Haittu grad (1/13).

5 Beramcnuts  rotj(r)r.

6 Beruucoute  rot[(3x2 4+ 2xy)i+(x2  +2y +z)+(y +3z2)k].

Onpoc
Tema 1. Beenenue. OCHOBHBIE OHATHS M XapAKTEPUCTUKU TEPMOJUHAMUYECKUX CUCTEM

Tunosble 3aJaHNs MMCbMEHHOT0 ONPOCa:
1. ITosie, poTOp KOTOPOTO PaBEH HYIIO, HA3BIBAETCS



(1)be3BuxpeBbIM
(DHIToTeHMATBEHBIM
(?7)ConenoungaabHbIM

2. [Tone rpagreHT, KOTOPOTO PaBEH HYJO, HA3bIBACTCS
(MHI'pagueHTHBIM

(YOnHopOoAHBIM

(MHIloTeHnnambHBIM

3. Ilone, nuBEpreHKs KOTOPOTO paBHA HYJIIO, HA3bIBAETCSA
(" ConenonnanbHbIM

(1)BuxpeBbim

(DHIToTeHManbHBIM

4. Koadpdurmentsr [0 u DT
(?) onpeneneHbl Kak HEU3MEHHBIC BEJIMUNHBI

(1) xoapduument [1[J[] ompeneneH Kak HEM3MEHHas, 3a(UKCHUPOBAHHAs MEXIYHAPOIAHBIM COIVIAIICHUE
BEJIIMYMHA

(1) 3nauenme [|[1[][1[][]JonpenensieTcss TOUHOCTbIO U3MEPEHNUSI CKOPOCTH CBETA

5. Jlanmnacuad »To

(Mdiv(gradj)
(?)grad(diva)

6. CkopKO BO3MOXHO JH((hepeHIInaNbHBIX ONEPaTOPOB BTOPOTO HOPSIIKA
(1) mATH

(?) wectb

(?) ueTnipe

7. 3 natu quddepeHmaabHbIX OepaTopoB BTOPOTO MOPSIIKA TOXISCTBEHHO PaBHBI HYJTIO
(1) Mea

(?) Tpum

(?) Hu onnoro

8. JlanacoBbIM MOJIEM HA3bIBAETCS MOJIE, CKASPHBIN OTEHIMA KOTOPOTO YAOBJIETBOPSIET YCIOBUSAM
(Mdiv(gradj) = 0

() Dj=0

(HN2j=0

() rotE=0, divE=0

9. CoBokynHOCTH ypaBHeHHI MakcBemta B iuddepeHnnanbHoi Gpopme coCTaBlIsSeT CUCTEMY
(!) BOcbMU ypaBHEHUI — IByX BEKTOPHBIX U JABYX CKaJIAPHBIX
(?) yeTbIpeX BEKTOPHBIX ypaBHEHUM

10. MaremaTnuecKkoii 3aMuUChI0 3aKOHA COXPAHEHUS 3apsiia SBISETCS
() YpaBHeHuEe HETIPEPHIBHOCTH

(Hdivj + =0

() Dj=0

(?) Dg=0



ColecenoBanue

Tema 1. Beenenue. OCHOBHBIE OHATHS M XapAKTEPUCTUKU TEPMOJUHAMUYECKUX CUCTEM
Tumnosbie BONMPOCHI 1Ji51 cO0ece10BaAHUS, OMPOCA HA MPAKTUHYECKHX
TepmoarHaMuKa MarHeTUKOB U IUAJIEKTPUKOB;
TepMOIII/IHaMI/IKa TaJIbBAaHUYCCKHUX 3JICMCHTOB,
TepmoarHaMuKa U3ITy4EHUS.
TepMOIII/IHaMI/IKa CUCTCM IIPpU OTPHULATCIIbHBIX TCPMOAUHAMUYCCKUX TCMIICPATypax.
Tepmonunamuka ¢ha3oBbIX TIEpexoA0B: mpaBmio ¢a3 ['ndoca;

1
2
3
4
5
6.  3aponsiy HOBOH (pa3bl; HOBEPXHOCTHOE HATSIKCHUE;
7 ®a3oBbIe EPEXO/IBI IEPBOTO U BTOPOTO POAA;

8 @Da30BbIi IEPEXO B CBEPXITPOBOIAIIECE

9 [Torydenomenonmornueckas Teopus Jlanmay ¢a3oBbIX Mepexoa0B BTOPOTO poa.
1

0. Kpuruueckue coCTOSHUS.
4.3 TlpomexyTOUHAst aTTeCTAIHs 110 JUCHIUILUIMHE MPOBOAUTCS B (hopMe 3adeTa, dIK3aMeHa

Tunossie Bonpocsl 3auera (OIK-6, I1K-2)
Tunosbie BONPOCHI IK3aMeHa/3a4eTa
1 VpaBHenuss = MakcBesia B MHTETpaJibHOU (hopMme.
2 VYpaBaenuss  MakcBemna B auddepeHnuansHoi hopme
3 3akoH  coxpaHeHus 3Hepruu (treopema lloitHTHHTA).
4 3ak0OH  COXpPAaHEHMS UMITYJIbCA NIEKTPOMArHUTHOTO ITOJIS.
S VpaBHenus  Ilyaccona u Jlamtaca. @opmyisl I puHa.

6 DHeprusi  MOJIA B DJIEKTPOCTAaTUKE. BECKOHEUHOCTh Y3HEPTHUH HIIEKTPOCTATUYECKOTO MOJIS
3JIEMEHTAPHOTI0 3apsi/ia B KIIACCUYECKOH 3IeKTPOANHAMUKE.

7 Ilotenmman  Ha OONBIIMX PACCTOSHUSX OT CUCTEMBI 3apsI0B. JIMIMOIBHBII MOMEHT CHCTEMBI

3apsIoB.

8 Ilotenmman  Ha OONBIINX PACCTOSHUAX OT CUCTEMBI 3aps10B. KBaipymoabHbI MOMEHT
CUCTEMBI  3aps/IOB.

9 VpaBHEHHMs,  OIHKCHIBAIOIINE MATHUTHOE T0JI€ TOCTOSHHBIX TOKOB. BEKTOPHBIN MOTEHIMA.

10 3akon  buo-Casapa. 3akoH buo-CaBapa 11 TMHEMHBIX TOKOB.

Tunosble 3axanus s 3a4era (OIIK-6, ITK-2)

Tunonk & IAHRA-LIA-KOETPILROH-paboTm T
1+ ChopuymepyiiTeTeopaan-Ocrporpaackore—aveca 1
2~ Moxaams, smo-pextop [u,v ] comenomzumen, comre - u+ DemnxpeniewexTopes.
3 = Barorcasrrediver Y
4.+ Hai |:|rg,|:.1|.1'4 1 r"]"'
5.~ Burorcasmerotgdr |

6. Buroecasrraeroa[{3x? + 2oy bt o+ 2y

| e LU o' N |

Tunossie Bonpocsl 3xk3amena (OIIK-6, I1K-2)
Tunosble BONPOCHI IK3aMeHa/3a4eTa
1 YpaBHennss  MakcBesia B MHTETpajlbHOM dopMme.
2 VYpaBHenuss  Makcemia B nuddepeHmansHoi popme
3 3akoH  coxpaHeHwus dHepruu (teopema IloitHTHHTA).
4 3akoH  COXpaHEHUs MUMILYJIbCA MIEKTPOMAarHUTHOI'O MOJIS.
5 VpaBuenuss  Ilyaccona u Jlammaca. ®opmyiel ['puna.
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6 DHeprus  1OJSA B DIEKTPOCTATUKE. BECKOHEYHOCTh AHEPTUU ANEKTPOCTATHUECKOTO OIS
JIEMEHTAPHOIO 3aps/ia B KJIIACCUYECKOU AIEKTPOAVHAMUKE.

7 llotenuuan  Ha GONBIIMX PACCTOSHHUAX OT CUCTEMBI 3apsA0B. J\MIOIBHBII MOMEHT CHCTEMBI
3aps10B.

8 IloTeHuman  Ha OONBIIMX PACCTOSHUAX OT CUCTEMBI 3apsAa0B. KBajpynoabHbIIl MOMEHT CHCTEMBI
3aps10B.

9 VpaBHEHMs,  ONMCHIBAIOLINE MarHUTHOE I0JI€ MIOCTOSHHBIX TOKOB. BEKTOpHBIN OTEHIMA.

10 3akon  buo-Casapa. 3axon buo-CaBapa 1151 TMHEHHBIX TOKOB.

Tunosble 3aganua a4 3k3amena (OIIK-6, ITK-2)

TunoskéaIaHRA-LIR-KOBTPOILRl-padoTm T
1+ CopuympyfiTeTeopeany-Ocrporpagckere—ayveca ¥
2 = [loxamams, <smo-pectop [u,v ] CoTeRoiLTen, om0V DoAY pen MR ek TOpA, |
3 -'Bbl.‘f.l!'.'.'ﬂl:l h-'d'.\'.fr.r
4.~ Hafmagrad+{1.r19
3~ Barorcsmenoasdnir ¥
6.~ Baroscasrmwrot[(3x + 2ay et o+ 2y (vt 320 k) 4

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH

OneHka Kommnerenrim
TIOCTYOKCHHSI pe3YJIbTaTa)

OIIK-6 [Tpumensier B cBoeil mpodeccnoHaIbHON AEATENBHOCTH B PaMKax
MPEoaBaeMoro npeamMera (GpusuKa, UHIUBHIYaIbHOCTHBINA MOAXO/
K JJMYHOCTHOMY DPa3BUTHIO JMYHOCTH OOYYaIOUIMXCS, B TOM YHCIE
00y4JaroLIrXcst ¢ 0COOBIMH 00pa30BaTEIbHBIMU TOTPEOHOCTAMU

«3a4TCHO»
[IK-2 Ha BBICOKOM ypOBHE CO3/a€T W NMPUMEHSET B MPAKTUKE OOyueHUs

¢usuke paboume MporpamMMmbl, METOAWYECKHE Pa3pabOTKH,
IUIAKTHYECKUe  Marepuajgsl € Y4eTOM  MHAWBUIYAJIbHBIX
0COOEHHOCTEH yJaluxcsl.

OIIK-6 He npumensiet B cBoeii MpohecCHOHANBHOM IS TENFHOCTH B PAMKax
IpernoiaBaeMoro npeamMera (Gpusnka, HHAUBUAYATbHOCTHBIA MOAXONT
K JITYHOCTHOMY Pa3BUTHIO JIMYHOCTU OOYYArOLIMXCS, B TOM YHCIE
«HE 3aUTEHO» o0y4Jarommxcsi ¢ 0COOBIMHU 00pa30BaTENILHBIMU MOTPEOHOCTIMHU

[IK-2 He co3nmaet u He mpuMeHsIeT B pakTUKe oOyueHus (usuke padboune
OporpamMMbl,  METOAMYECKHE  pa3pabOTKH,  JAUJAKTHYECKUE
MaTepHajbl C y4eTOM HHIUBUAYATbHBIX OCOOCHHOCTEH yUyaluxcs.

DK3aMeH

KpuITOPHI (YPOBHN) — OCHOBHBIC MPU3HAKNA OCBOCHUS (TIOKA3aTENH TOCTIKE

Orenka Kommerenmu
pe3yJbTara)

OIIK-6 OTaMYHO MPUMEHSET B CBOEH MpOQecCHOHATBFHON NEsTEIbHOCTH B
paMKax IMpernoaaBaeMoro mpeaMera (pu3uKa, WHIMBHIYaIbHOCTHBIH
MOAXOJ] K JINYHOCTHOMY Pa3BUTHIO JTHYHOCTH OOYYaIOIIUXCS, B TOM
qucie 00yJaromuxcs c 0COOBIMH 00pa3oBaTeIbHBIMH
«OTIIHYHO» MOTPEOHOCTAMU

[IK-2 Ha BBICOKOM ypOBHE CO3/a€T W NMPUMEHSET B MPAKTUKE OOyueHUs
¢usuke paboume mMpOrpamMMbl, METOAMYECKHE  Pa3pabOTKH,
IMJAKTUYECKAE  MaTepuaibl € Y4€TOM  WHIUBHUIYaJTbHBIX
0COOEHHOCTEH yJaluxcsl.
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OIIK-6 XopoIo NMpUMEHsIeT B cBoeil mpodeccuoHaabHOM NesSTeNbHOCTH B
paMKax IMpernoaaBaeMoro mpeaMera (pu3uKa, WHIMBHIYaIbHOCTHBIH
MOAXO/ K JINYHOCTHOMY Pa3BUTHIO JTHYHOCTH OOY4YaIOIIUXCS, B TOM
qucie 00yJaromuxcs c 0COOBIMH 00pa3oBaTeIbHBIMH
«XOPOIIIO» MOTPEOHOCTAMU

[IK-2 Ha nocraroyHoM ypoBHE cO37aeT U TNPUMEHSET B MPAKTUKE
o0yueHus ¢pusnke paboune MporpamMmbl, METOJHMUECKUE Pa3padbOTKH,
IMJAKTUYECKAE  MaTepualbl € Y4€TOM  WHIUBHUIYaJTbHBIX
0COOEHHOCTEH yJaluXcsl.

OIIK-6 [Tnoxo mpumeHsieT B CBOEH MPO(ECCHOHANBHON NeATeNbHOCTH B
paMKax IMpernoaaBacMoro mpeaMera (pu3uKa, WHIMBHIYaIbHOCTHBIH
MOAXOJ K JINYHOCTHOMY Pa3BUTHIO JTHYHOCTH OOY4YaIOIIUXCS, B TOM
qucie 00yJaromuxcs c 0COOBIMH 00pa3oBaTeIbHBIMH
«YIOBJIETBOPUTEIBHOY MOTPEOHOCTAMU

[IK-2 Ha Hu3KOM ypOBHE CO3[JaeT M NPHUMEHSET B IPAKTUKE OOy4eHUs
¢usuke paboume mMpOrpamMMbl, METOAWYECKHE Pa3pabOTKH,
IMJAKTUYECKAE  MaTepuaibl € Y4€TOM  WHIUBHUIYaJTbHBIX
0COOEHHOCTEH yJaluXxcsl.

OIIK-6 He npumensiet B cBoeii MpohecCHOHANBHOM e TETFHOCTH B PAMKax
MPEoaBaeMoro npeaMera (GpusuKa, UHIUBHIYaIbHOCTHBINA MOAXO/
K JMYHOCTHOMY DPa3BUTHIO JMYHOCTH OOYYAIOIIMXCS, B TOM YHCIE
«HEYJIOBIICTBOPHUTEIBHO 00y4aroLIXcst ¢ 0cOOBIMH 00pa30BaTEIbHBIMU TOTPEOHOCTAMU

[IK-2 He co3nmaet u He mpuMeHsIeT B pakTUKe o0yueHus (usuke padboune
OporpamMMbl,  METOAMYECKHE  pa3palOTKH,  JAUJAKTHUYECKUE
MarepHajbl C y4eTOM HHIUBUAYAIbHBIX OCOOCHHOCTEH yUaIuxcs.

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Mpuctynas K W3yYeHUIO JUCHMIUIMHBI, B TEPBYIO oOuepeab OOydyalolmMuMcs HEOOXOIMMO
O3HAKOMUTBCSI cofepkaHueM pabodeid mporpammbl aucuumiuasl (PIT/[), kotopast ompenenser
cojiepkaHue, o0beM, a TaKkKe MOPSANOK H3yUeHHs W NpenofaBaHus y4eOHOW IUCLUIUIMHBI, ee

Jl1st camoCTOATENbHOM padOThl BAYKHOE 3HAYCHHE UMEIOT pa3aeiibl «O0BbeM U CoaepikaHue

JTUCHUILTUHBDY, «Y4eOHO-MeTOqu4eCcKoe U MHPOPMALIMOHHOE 00ecTIedeHHEe JUCITUIUTUHBDY 1
«MarepuanbHO-TEXHUYECKOE 0OecTiedeHne JUCIUILIMHBL, TPOrpaMMHOE oOecrieueHue,

npodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B paznene «O6vem u copepxaHue NHUCHUIUIMHBD) YKa3bIBAIOTCS BCE pasfiesibl U TEMbl HU3ydaeMoil
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecleueHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHo-TeXHHMYECKOe oOOecleueHne AUCUUIUIMHBI, MPOrpaMMHOE oOecredeHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHON pabOTHI, 10 TeMeE MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYIIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).



5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

22
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Teopernueckas ¢puszuka : Yued. mocodbue mis By3oB : B 10 1., T.I: Mexanuka. - 5-e¢ uzn., crep.. - M.:
OU3MATIINUT, 2004. - 222 c.

2. Teopernueckas ¢uszuka : Yueb. mocodue : B 10 ., T.II: Teopus moms. - 8-¢ usmd., crep.. - M.:
OU3MATIINT, 2001. - 530 c.

3. Teopetnueckas ¢usnka : Yued. mocodue mist By3oB: B 10 1., T.II: Teopus mons. - 8-e usm., crep.. -
M.: DUSMATIIAT, 2003. - 533 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Teopernueckas ¢usuka : Yued. mocodue ais yu-toB, T.II: Teopus mons. - 6-e u3a., UCTp. U JAOIL.. -

M.: Hayka, 1973. - 504 c.

2. Beprenec C. H. Teopernueckas ¢uzuka. KBaHTOBas 31eKTpOJMHAMUKA | YUEOHHUK JJIs BY3O0B. -

ucrp. u gorm; 4-e m3a.. - Mocksa: IOpaiir, 2020. - 262 c. - Teker : snexrponnsii / DBC «FOPAUT»
[caiiT]. - URL: https://urait.ru/bcode/452208

3. Beprenec C. H. Teopernueckas dusuka. O01Iast Teopusi OTHOCUTEIBHOCTH : YUYeOHUK JJIs1 By30B. - UCIIP.
u jot;, 2-¢ u3a.. - Mocksa: FOpaiit, 2020. - 190 c. - Teker : anexrponnsiit // 9bC «FOPAMT» [catiT]. - URL:
https://urait.ru/bcode/452861

4. Kamenko, A. I1., Ctpokosckuii, I. C., [llapanos, C. 1. ®usuka tBeproro tena. Pusuka sapa. SnepHeie
PEaKIMK : METOIMYECKHE YKa3aHUsS K MPAKTHUECKUM 3aHATUSAM U JIOMAIIHUM 33JaHUSM IO JUCIUTUTHNHAM:
«B3aMMOJICHCTBHE M3IYUYCHUS C BEIIECTBOM», «TeOpeTHdecKas Qpu3nka», «(Hu3nyeckue CBOHCTBA TBEPIBIX
Tem». - Bech CpoK 0XpaHbl aBTOPCKOro npasa; Pusnka tBepaoro rtena. Pusuka sapa. SnepHsie peakuuu. -
Jlunenx: Jluneuxkuil rocynapcTBeHHbIN TexHuueckuil yHusepcuter, ObC ACB, 2015. - 20 c. - Teker :
anektponnblii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/55674.html

5. Antynus K. K. Teopetnueckas ¢pusrka aTOMHOTO s7pa M JIEMEHTAPHBIX YaCTHUI] : Y4eOHO-METOIMYECKOE
nocobue. - 2-e¢ m3a.. - MockBa: upexkr-Menua, 2014. - 71 c. - Tekcr : snexrponHsit // OBC
«YHUBEpPCUTETCKAs OuoOIMoTEeKa OHJIAHY [caitT]. - URL.:
http://biblioclub.ru/index.php?page=book&id=240556

6. DiixenBanpa A. A. Teopetuueckas ¢usnka, 1. Teopus momns. - MocksalJleaunrpan: ['oc. uzn-Bo, 1926. -

271 c. - Tekcr : snexrponssiii // OBC «YHuBepcuteTckas Oubmmoreka owiaitH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=256603
7. DiixenBamby A. A. Teoperuueckas ¢usuka : yuyebHoe mocobme, 2. OOmas MexaHWKa. -

Mocksa|Jleaunrpaa: Toc. u3n-Bo, 1930. - 402 c. - Tekcr : snexrponssii / OBC «YHHBepcuTeTCKas
oubmuoTeka onnaite» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=256604

8. DOiixenBampa A. A. Teopermueckas ¢usuka, 3. Mexanuka TtBepmoro Ttenma. - Mzm. 2-e. -
Mocksa|Jleaunrpaa: TocymapcTBeHHOE TEXHUKO-TEOpeTHUeckoe u3A-Bo, 1934. - 219 c. - Tekcer :
sanektpoHusit  //  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:

http://biblioclub.ru/index.php?page=book&id=256610

9. Bombd X. K. Bonbduanckas teopetudeckas ¢usuka : moHorpadus. - Cankr-Ilerepoypr: 6.u., 1760. -
232 c. - Tekcr : snexrponssiii // OBC «YHuBepcuteTckas Oubmmoreka owiaitH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=470375



10. TunzOypr B. JI. Teopetnueckas ¢usuka u acTpousnka: JONOIHUTENbHBIEC M1aBbl. - 3. 2-e, gom.. -
Mocksa: Hayka, 1981. - 506 c. - Tekcr : anekrponnsii // DbC «YHuBepcuterckas OMONMMOTEKAa OHIANH»
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=481268

6.3 VlHble HICTOYHUKMU:
1. 4. DnextponHbIi cipaBodHuK «MHDOpMEIO» - www.informio.ru
2. DnexkTpoHHas OnbIMOTeKa yueOHUKOB Ui BY30B - http://4du.ru/

3. ®epepanbHoe xpanwiuiie «EauHas Komnmeknus UUQPOBBIX 00pa30BATENIBHBIX PECYPCOBY -
http://school-collection.edu.ru/

4. Pycckas BupTyanpHas Oubnuoteka - https://rvb.ru/

5. Poccwiickuii 06meodpazoBarenbHbIid moptan - http://www.school.edu.ru/

6. Karamor oOpa3oBarenbHbIX HHTEpHET-pecypcoB - http:// www.edu.ru/index.php?page i1d=6
7. Karanor obpa3oBatenbHbIX pecypcoB cetu MHTepHeT - www.catalog.iot.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue T CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyIOHmICC MarCpruaJIbHO-TCXHUYCCKOC
obOecrieucHue: y‘-Ie6HI>Ie AyauTOpruu Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U IIOMELICHHUS IS CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs] yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIbHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JIuneH3noHHOE ¥ CBOOOHO PacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCIICUCHHE:
ABBYY FineReader 8.0 Professional Edition

Microsoft Office [Ipodeccuonansusiii moc 2007

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Omneparmmonnas cuctema Microsoft Windows XP SP3

Microsoft Windows 10

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. FOpaiit: snekrponHo-0nbMuoTeunas cucrema. — URL: https://urait.ru

2. DnexrponHbli cipaBoyHUK «HPOpMHO». — URL: www.informio.ru

3. DnekrponHnas o6udmuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

4. OBC «YuuBepcurerckas Oubianoreka onnaitn» . — URL: http://www.biblioclub.ru

5. ®enepanbubiii mopran «Poccuiickoe oopazoanue». — URL: https:// www.edu.ru

6. ®enepanbHoe xpanunuiie «EgumHas kxomteknus 1udpoBbIX 00pazoBareabHBIX pecypcoB». — URL:
http://school-collection.edu.ru
https://biblioclub.ru

8. TamOoBckas obOnacTHasi yHHBepcasibHas HayuHas OubOnmmuoreka uMm. A.C. Ilymkumna. — URL:
http://www.tambovlib.ru

9. Poccuiickas HarmoHanbpHas 6nbamoreka. — URL: http://nlr.ru
10. Poccuiickas rocynapctBennas oubnuoreka. — URL: https://www.rsl.ru
11. Hayunas snexkrponHas onomuoreka eLIBRARY.ru. — URL: https://elibrary.ru
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12. Hayunas snextponHas 6ubnuoreka «KnbdepJlennnka». — URL: https://cyberleninka.ru
13. TocynapcTBeHHas mHpopMaIMoHHas cucrteMa «HammoHanpHast 3nekTpoHHas Oubnmorekay . — URL:
https://rusneb.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenomaBaTenss M CTyIEHTa B Ipolecce OOy4YeHHs OCYIIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B

ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



