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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

[TK-2 CnocoGeH muaHupoBaTh U MPOBOIUTE YUEOHBIE 3aHSATHUS TI0 IPETIOIaBaeMOMY TIPEIMETY

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaromuecs B paMKax
OCBOEHUS JTUCLUIIINHBI:

- HeAaroru4ecKum

- MPOEKTHBIN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
cepe: 01 OOpazoBanue u Hayka (B cdepe MOIMIKOIBHOTO, HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero obmero o6pa3oBaHusi, NPOo(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBHOTO 00pa30BaHMS,

JOTIOJTHUTEIBHOTO 00pa30BaHMs)

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIE TPYIOBEIE
(yHKIMH / TPYAOBBIC
(OYHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JercTBUs (IPU HATTUYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-6 Criocoben
HCTIOJIb30BATh
MCHXOJIOTO-TIEJArOTHYECKUE
TEXHOJIOTHHU B
podecCrOHALHOM
JCSITEITBHOCTH,
HEOOXOMMBIE TS
WHIMBUAYATU3AIN
oOy4eHws, pa3BUTHS,
BOCTIMTAHUSI, B TOM YHCIIC
00y4arommxcst ¢ 0COOBIMU
00pa3oBaTeIbHBIMH
MOTPEOHOCTAMU

[Ipumensier B cBoel mpodecCHOHAIBHON AEATEIFHOCTH B
paMKkax MIPETIOIaBaeMOro npeaMeTa ¢usnka,
WHAWBUAYATLHOCTHBIN TOAXO0/ K JIMYHOCTHOMY Pa3BUTHIO
JUYHOCTH OO0YyYaroIuXcs, B TOM YHCJIEe OOYyHYaIOMIMUXCs C
0CcOoOBIMH 00Pa30BaTEILHBIMU MOTPEOHOCTIMH

-A/01.6
Obmenenarornyeckas
dbysakmusa. O0ydeHne

[1K-2 Cnocoben
TUTAHUPOBATH M TIPOBOJIUTH
y4IeOHBIC 3aHSTHS TI0
MperoaBacMoMy MPEAMETY

Co3faeT U NPUMEHSCT B MPAaKTHKE OOydYeHHUS (QHUIUKE
paboune TpOrpaMMbl, METOAUYECKHE  pa3pabOTKH,
JTUJIAKTHYECKUE MaTepHallbl ¢ YYEeTOM WHAWBUAYAITbHBIX
0CcoOeHHOCTEH yJanuxcs

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-6 Cmocoben

HCIIO0JIB30BAaTh

IICHUXOJOro-ncaarorudcCKuc

TCXHOJOTNH1 B

npo¢eCCHOHAIBHONW JIEATEIbHOCTH, HEOOXOAWMBIC NJIsl WHAWBUIYAIU3alUU OOydYCHHMS,
TOM 4Hcie 00y4aromuxcss ¢ 0coObIMH 00pa30BaTeIbHBIMU

pa3BUTHA, BOCIIMTAHUSA, B

MOTPEOHOCTAMU
Ne HaumenoBanue ®opma
/1 JIACIIUTUINH, 0o0ydJeHus
ONPEACTAIOIINX 3aounas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 2 | 3 | 4




1 |Bo3zpactHas +
TICHXOJIOTUSI

2|OcHOBBI +
WHKIJTIO3UBHOTO
o0pazoBaHUs

3|CoBpeMeHHbIE +
o0OpazoBarepHBIC
TEXHOJIOTUH

I1K-2 Cnoco0eH miaaHUpOBaTh M MPOBOJUTH Y4EOHBIC 3aHATHSA IO INPEMOAABAEMOMY
IIpeIMETy

Ne HanmenoBanwme ®dopma 0OydeHHS

/1 JACLIVIUINH,
3aouHas

OMPEASTISIONINX
(cemecTtp)
MEXIUCIUIUTHHAPHBIC T T3 TalsTe 71819
CBSI3H
1 [AmanTanmonHas +

JUCIIUTUIAHA JUTS
WHBAJIUJIOB U JIUI] C
OB3 "OcHoBHI

HaHODJICKTPOHUKH"

2 |Ucropust u + | +
METOMOJIOTHSI (PU3UKH

3 (MeTonsl +
MaTeMaTH4YeCKOMH
¢buznkn

4{0O061mmas u + |+ |+ |+ |+ ]+
JKCTIIEPUMEHTAIbHAS
¢uznka

5 |IIpakTukym o +
PEIIEHNIO
¢usnveckux 3ama4y

6 |[Ipennunnomuas +
MpaKTHKA

7 |ITpoGmembl +
COBPEMEHHOW (PU3UKHU

8 | OnexkTpopaAMOTEXHUK + | +
a

9|2OnemenTapHas +
(huzuka

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucrummHa « OCHOBBI TEOPETUUECKON (PM3UKW» OTHOCUTCS K 00s13aTenbHOM yacT yueoHoro miana Ol mo
HarpasieHuto moarotoBku 44.03.01 - [lemarorudyeckoe oOpa3zoBaHue.

JucuummuHa « OCHOBBI TEOPETHUECKON QPU3NKM» U3ydyaeTcs B 5, 6, 7, 8 ceMecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM quCHMIUIHHEL: 16 3.€.
3aouHnas: 16 3.e.

3aouHasn

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 576

KonTaktHas pabora 58




Jlexnuu (Jlexrun) 30
Jlaboparopnsie (JIab. pab.) 8
[Tpaktuueckue (Ilpakt. pab.) 20
CamocrositensHas padota (CP) 492
OK3amMeH 18
3auer 8

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYIIETO
TEMBbI paszzerna/TeMsbl paboThI, vac. KOHTPOJISt
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.
313 (3] 3
5 cemecTp
1 BBenenue. Ompoc;
OCHOBHEIE TOHATHUS CobecenoBanue;
1 XapaKTePUCTUKHU 1 - 2 | 41 KonTponsHas
TEPMOIMHAMHUYCCKHU pabora
X CHUCTEM
2 Havana KonTposnbHas
TEPMOAUHAMUKHU 2 - 1 | 41 pabora; Ompoc;
CobecenoBanue
3 OcHoBHBIE Ompoc;
ypaBHEHUS U ’ | 1| a1 CobecenoBanue;
HEPaBEHCTBA KonrtponbpHas
TEPMOJUHAMUKHU pabota
4 MeTtoabt 1 i 2 | a1 KonTpomnphas
TEPMOJUHAMUKH. pabota
6 cemecTp
5 VYcnoBus Onpoc
paBHOBECHS U
YCTOMYUBOCTH 1 - 2 |22
TEPMOAMHAMUYECKH
X CHUCTEM
6 OCHOBBI Ompoc;
TEPMOJAUHAMUKH ) ol CobecenoBanue;
HeoOpaTUMBIX KontpomnpHas
MIPOIIECCOB pabora
7 [Tpunoxenus Ompoc;
TEPMOJAUHAMUKH 1 ) 1 | 20 CobecenoBanue;
KonTponbHas
pabora
8 OCHOBHBIE YacTH U Ompoc;
CTPYKTypa ) ) 1|23 CobecenoBanue;
KJIACCUYECKOU KonTponbHas
AMEKTPOANHAMUKH pabora
7 cemecTp
9 OcHOBBI Ompoc;
ANEKTPOIUHAMUKH CobecenoBanue;
2 -1 2130
Makcseinna KonrtponbpHas
pabora




10 DneKkTpocTaTHKa CobecenoBanue;
3] - |2 30 Onpoc;
KonrtponbpHas
pabora
11 CranuonapHoe Omnpoc;
MAarduTHOE II0JIE B ) i > | 30 CobecenoBaHue;
BaKyyMe KontponbpHas
pabora
12 [TocrostHHBIE TOKU Ompoc;
3 i EY CobecenoBanue;
KontponbpHas
pabora
8 cemecTp
13 [Tepemennoe Ompoc;
OMEKTPOMATHUTHOE | 5 | 5 ~ |39 CobecenoBanue;
rnosie KonTponbHas
pabora
14 VYpaBHeHus Ompoc;
OMEKTPOAMHAMHKH B | 5 | 5 _ | 40 CobecenoBanue;
YEThIPEXMEPHOU KonTponbHas
dbopme. pabora
15 N3nyuenue Ompoc;
MEKTPOMATHUTHBIX | | 4 | | 4q CobecenoBanue;
BOJIH KonTposnbHas
pabora

Tema 1. BBenenune. OCHOBHBIE NOHSITHS U XapAKTePUCTHKH TepMoauHamudeckux cucrem (OIIK-6)
Jlexknus.
Lenp kypca «Craructuueckas (u3Mka M TEPMOIMHAMMKA», MECTO Kypca CpeAM IPYTUX AUCIUILIUH.
[Ipenmer crarucTuueckod (U3MKM W TepMOAMHAMUKU. KpaTkue HCTOpUYECKHE CBEACHUS O Pa3BUTHH
TEPMOJMHAMUKH, MOJEKYISIPHO-KUHETUYECKOW TEOPUM M CTAaTHCTUYECKOW (U3MKM M HMX poiib B
¢dbopmupoBaHuN MHPOBO33peHHs. OCHOBHBIE MOHATHUSA U ONpeneieHus. JJnHaMHuecKue U CTaTUCTUYECKUE
MeTonsl B ¢u3uke. Makpo- U MHKpococTosHus. [loHsTHe TepMmonnHamuueckoi cuctemsl. [lapamerpbl
TEPMOJUHAMUYECKOM cucTeMbl. OCHOBHBIE XapaKTEPUCTUKHU T/JI CUCTEM.
IIpakTn4yeckoe 3ansATHE.
@poHTaNBHBIN ompoc 1o ciexyoumm Bonpocam: Lens kypca «Cratuctuueckas pu3nka u
TEPMOJMHAMUKA», MECTO Kypca Cpey Ipyrux JUCUUIUIMH. [IpenmeT cratuctudeckoi Gu3nku u
TepMoAMHaMUKH. KpaTkue ucropuueckue CBEIEHHs O pa3BUTHH TEPMOAUHAMUKH,
MOJICKYJIIPHO-KUHETUYECKOM TEOPHH U CTAaTUCTUYECKON (PU3MKH 1 X POJIb B (POPMUPOBAHUH
MHUpPOBO33peHUsA. OCHOBHBIE MOHATHUS U ONpeneicHus. JJuHaMUuecKe U CTaTUCTUYECKHE METO/IBI B
¢uzuke. Makpo- u MUKpococTosiHus. [loHsTHE TepMoanHaMUUecKol ciucTeMbl. [lapameTpsl
TEPMOJUHAMUYECKOH cucTeMbl. OCHOBHBIE XapaKTEPUCTUKHU T/JI CUCTEM.
Pemenue 3a1a4 1o npolIecHHOMY MaTepHuay.
B kadecTBe 3a1aHuA IPEIaraeTcsl U3y4E€HUE COOTBETCTBYIOLIMX BOIIPOCOB C UCIOJIB30BaHUEM
JIEKIMOHHOIO MaTepHualla, OCHOBHOM M JOTIOJIHUTENBHOM JINTEPATYPBI, & TAKKE CAMOCTOATEIBHOE PEIICHUE
3aja4 (M3 PEKOMEH1yEeMbIX 3aJJaYHUKOB) Ha IPOHAECHHYIO TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

OcHoBHasl L1eJIb 3aKJII0YaeTCs B IPUOOPETEHUH 3HAHU, CBA3aHHBIX C IeNbl0 Kypca «CTaTucTuaeckas
¢bu3MKa ¥ TEpPMOIMHAMUKA», MECTOM Kypca Cpeiu APYTUX AUCUUIUIMH U IOHUMaHueM IpeaMeTa
CTaTUCTUYECKON (PU3UKHU U TEPMOIUHAMUKH.



K 3agayam OTHOCUTCS H3ydeHHE KOHKPETHBIX BOIPOCOB MO JaHHOW TeMe: Kparkue wucropuyeckue
CBEIICHHsI O PAa3BUTUH TEPMOAMHAMUKH, MOJIECKYIIPHO-KMHETUUYECKOW TEOPUHU U CTATUCTHUECKON (DU3UKH U
uX posib B (OPMHUPOBAHMHM MHUPOBO33peHUs. OCHOBHBIE TMOHATHS M ompeneneHus. JuHamudeckue u
CTaTUCTUYECKUE METONBI B pu3uKe. Makpo- 1 MUKpOCOCTOsIHUA. [IoHsATHE TepPMOTMHAMUYECKOH CUCTEMBI.
[TapameTpbl TepMOJMHAMUYECKOH cucTeMbl. OCHOBHBIE XapaKTEPUCTUKHU T/II CUCTEM.

IIpn camMOCTOATENBHOM IOATOTOBKE PEKOMEHIYETCs HCIIONIb30BaTh JICKIMOHHBIA Marepuan, a TaKkKe
OCHOBHYIO U JIONIOJIHUTEIIBHYIO JIUTEPATYDY.

Tema 2. Hauana repmogunamuxu (ITK-2)

Jlekumus.
OcHoBHbIE 3aKOHBI W ypaBHEHHUs TepMmonuHamuku. HyneBoe Hawano tepmommHamuiku. llepBoe Hauano
TEPMOAMHAMUKH. TeIIOeMKOCTH U TEIUIOTHl HM30T€PMHUYECKOT0 W3MEHEHHS BHEIIHUX IapamMeTpoB.
OcHOBHbIE TEpMOIAMHAMHYECKHE Ipolecchl M UuX ypaBHeHHA. CBs3b MOAyNeH YIPYrocTd C
TEIIOEMKOCTIMH. BTOopoe Havano TepMoauHamMuKu. OHTponusa. Beruucienwe sHrponmu. [lapamokc
I'n66ca. [Mukn Kapno. Teopembr Kapno. AGcomtoTHas Temmeparypa. TpeThbe Hadaio TEPMOAMHAMHUKH.
CnenctBus TpeThero Hayala TEPMOAMHAMUKH (HEJOCTHKUMOCTh aOCONIOTHOTO HYNSl TEMIIeparyp;
BBIUHCIICHHE SHTPOIUH, MPOBEICHUE TEPMUUECKUX KOIPPUIIMEHTOB U TEIJIOEMKOCTEH MpU CTPEMIICHUH
TEeMIIepaTyphl K a0COIIOTHOMY HYIIIO, BEIPOXKICHUE UJI€aTIbHOTO Tra3a).

IIpakTn4yeckoe 3aHsATHE.
@poHTaAJIBHBII OIIPOC MO cIeAyOIMM BortpocaM: OCHOBHBIE 3aKOHBI U YPaBHEHUS TEPMOJUHAMUKHY.
HyneBoe Hauano tepmonnHaMuki. IlepBoe Hauano TepMoauHaMUKU. TEI0EMKOCTH U TEIUIOTHI
N30TEPMUYECKOI0 U3MEHEHMSI BHEIIHUX MTapamMeTpoB. OCHOBHbIE TEPMOAMHAMHMUYECKHE ITPOLIECCHI U UX
ypaBHEeHHs. CBsI3b MOJYJIEH YIPYTOCTH € TEINIOEMKOCTAMHU. BTOpoe Hauano TepMOAMHAMUKY. DHTPOIIHSL.
Brruucnenue sutpornuu. [Tapanoke ['m60ca. Hukn Kapuo. Teopemsr KapHo. AGcontoTHast Temneparypa.
Tpetbe Hauano TepmoarHaMuKU. CleACTBUS TPETHETO Hauaja TEPMOAMHAMUKY (HEAOCTUKUMOCTD
aOCOJIIOTHOTO HYJISI TEMIIEpaTyp; BBIYMCICHUE SHTPOIIUH, TPOBEICHUE TEPMUUECKIX KOAPPHUIIUMEHTOB U
TEIUIOEMKOCTEH NIPU CTPEMIIEHUH TeMIepaTyphl K aOCOIIOTHOMY HYIIO, BEIPOXK/IEHUE UICAIbHOTO Ta3a).
Pemenue 3aa4 o npoiIecHHOMY MaTepHUay.
B kauectBe 3amaHMs TpeularaeTcsi HM3y4YE€HHE COOTBETCTBYIOIIHMX BOINPOCOB C HCIOJIb30BAaHHUEM
JIEKIMOHHOTO MaTepuaja, OCHOBHOI U OTIOJHUTEIbHON JIUTEPATYPHl, a TAKKE CAMOCTOSTENIbHOE pellleHne
3a/1a4 (M3 pEeKOMEHIyeMbIX 33aJJaYHUKOB) Ha MPOIICHHYIO TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
OcHoBHasl LIeJIb 3aKJII0YaeTCs B MPUOOPETEHUH 3HAHUI, CBA3aHHBIX C M3yYEHHEM Hayal TEPMOJAMHAMUKH.
K 3agayam OTHOCUTCS N3y4Y€HNE KOHKPETHBIX BOIIPOCOB MO JaHHOW TeMe: OCHOBHBIE 3aKOHBI U YPABHEHHUS
tepmoauHaMuku. HyneBoe Hawasno tepmonuHamuku. IlepBoe Hauano TepMOAMHAMUKH. TE€IIIOEMKOCTH U
TEIUIOThl U30TEPMHUUECKOTO U3MEHEHUS BHEIIHUX NapaMeTpoB. OCHOBHbBIE TEPMOAMHAMUYECKHUE MPOLIECCHI
u ux ypaBHeHMs. CBs3b MOAyJEH YNPYrocTH € TEIUIOEMKOCTSAMHM. BTOpoe Hauaio TEepMOAMHAMUKH.
Outponusa. Berumcnenue sHrponuu. Ilapamoxc I'm66ca. I{uxn Kapuo. Teopemsr Kapno. AGcomoTHas
TeMieparypa. Tperbe Hawano TepMoAuHAaMHMKU. ClEICTBUS TPETbEro Hadaja TEPMOJUHAMHUKU
(HEIOCTIXXKUMOCTh aOCOIIOTHOTO HYJS TEMIIEpaTyp; BBIYMCICHUE SHTPONMHU, NMPOBEACHUE TEPMUUYECKHX
K03((UIIMEHTOB U TEIUIOEMKOCTEH MpPHU CTPEMIIEHHUH TeMIIepaTypbl K aOCOIIOTHOMY HYJIIO, BBIPOXKACHUE
HJICIHHOTO Ta3a).
[Ipu camoOCTOSITENIbHON MOArOTOBKE PEKOMEHIYETCS MCIIONIb30BaTh JICKIMOHHBI MaTepuai, a TakkKe
OCHOBHYIO U JIONOJHUTEIBHYIO JINTEPATYPY.

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

O6parumble U HeoOpaTumble nporecchl. OCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOAWHAMHUKH.
CBs13p MEXy TEPMUUECKUM U KaJJOPUUECKUM YPAaBHEHUSIMU COCTOSIHUSL.

IIpakTH4eckoe 3aHATHE.



@poHTaNBHBIN OMPOC 10 ciIeayoNMM Bonpocam: O0paTuMble U HeoOpaTuMmble Tporecchl. OCHOBHOE
YpaBHEHUE U OCHOBHOE HEPABEHCTBO TEPMOANHAMUKH. CBsI3b MEX]ly TEPMUUECKUM U KaJIOPUIECKUM
YPaBHEHUSMHU COCTOSTHUSI.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.
B kauecTBe 3amaHMs IpeUIaracTCsl M3yYE€HHUE COOTBETCTBYIOIIMX BOIPOCOB C MCIIOJIB30BAHUEM
JEKIMOHHOIO MaTepuasa, OCHOBHOMN U JTONOJIHUTEIbHON JINTEPATYPBI, & TAKKE CAMOCTOSTENIBHOE PEILICHUE
3a/1a4 (U3 peKOMEHAYEMbIX 3aJJaYHUKOB) Ha MPOUACHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
OcHoBHasl 11eJ1b 3aKJII0YAETCS B IPHOOPETCHNN 3HAHUM, CBSI3aHHBIX C U3y4YE€HUEM OCHOBHBIX YPaBHEHUH U
HEPABEHCTB TEPMOJANHAMUKH.
K 3amagam oTHOCHTCS M3y4YeHHE KOHKPETHBIX BOIPOCOB IO JaHHOM Teme: OOpaTuMble W HeoOpaTuMbIe
npoueccbl. OCHOBHOE ypaBHEHUE U OCHOBHOE HEPABEHCTBO TEPMOAMHAMUKU. CBSI3b MEXIY TEPMUUECKUM
1 KaJOPUYECKUM YPaBHEHUSMH COCTOSIHHUS.

[Ipn camoCTOSITENIbHON MOArOTOBKE PEKOMEHIYETCS MCIIONIb30BaTh JICKIMOHHBIN MaTepuai, a TakKkKe
OCHOBHYIO U IONOJHUTEIBHYIO JINTEPATYPY.

Tema 4. MeTtoanl Tepmoannamuku. (ITK-2)

Jlexknus.
Meton nuknos (uuknsl Kapno, usens, Orro, Jlenyapa, TpuHkiepa, BO3AyIIHO-PEaKTUBHOIO JBUTATENs
IPpU TIOCTOSHHOM JIaBJICHWH, BO3AYIIHO-PEAKTHBHOTO JBHTaTeist IMpH MOCTOSHHOM o0beme). Metox
TEPMOJMHAMUYECKIX MOTEHUUANOB. [IOHATHE XapaKTepHUCTUYECKUX (YHKUUH (SHTAIbIMS, BHYTPEHHSS
sHeprus, dHeprus [ eiiMronbiia, sHeprus [ n60ca, XUMUYECKHA TTOTEHITHAI, OOIBIION TEPMOIUHAMUYECKUN
noreHuuan). llpuMeHeHne MeETONOB TEPMOAMHAMMKM K  PEUICHMIO 334ad U OIPEAEICHUIO
TEPMOJAMHAMUYECKUX BEJINYMH.

IIpakTnyeckoe 3aHsATHE.
@poHTaAJIBHBII OIIpOC MO caeayouuM Borrpocam: Metoa nuukioB (uukisl Kapuo, {uzens, Orro, Jlenyapa,
TpuHKIIepa, BO3AYIIHO-PEAKTUBHOIO JABUTATEN IIPU IIOCTOSTHHOM JIaBJICHUH, BO3AYIIHO-PEAKTUBHOIO
JBUraTENIs IPH MOCTOSIHHOM 00beMe). MeToa TepMoIMHaMUYeCKUX MOoTeHIMaoB. [lonsTre
XapaKTepUCTUUECKUX (PYHKUUH (SHTAIBINS, BHYTPEHHSSA SHEPTUs, sHeprus [ eiimronbua, sueprust [ uboca,
XMUMUYECKHUH MOTEHIM AN, 00JBIION TepMOAMHAMUYECKHA ToTeHMan). [lpumenenne MeTo108
TEPMOJMHAMUKY K PELICHUIO 33/1a4 U OIIPEIEICHUIO TEPMOINHAMUYECKUX BEIIMYHH.
Pemienue 3amay mo npoiiIecHHOMY MaTepHay.
B kadectBe 3amaHud IIpEeNaracTCs M3yYEHHE COOTBETCTBYIOLIMX BOIPOCOB C HCIOJIB30BAaHUEM
JIEKIIMOHHOIO Marepuasia, OCHOBHOM U JOIOJIHUTEIBHON JIMTEPATyphl, a TAKKE CAMOCTOATEILHOE PELICHUE
3a/1a4 (U3 peKOMEHAYEMbIX 3aJa4HUKOB) Ha MPONUICHHYIO TEMY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
OcHOBHasl 11eJ1b 3aKJII0YAETCS B IPHOOPETEHNUN 3HAHUM, CBSI3aHHBIX C U3y4€HUEM OCHOBHBIX METOJIOB
TEPMOAMHAMUKH.
K 3amauaM OTHOCHTCS M3yueHUE KOHKPETHBIX BOIIPOCOB IO JaHHOW Teme: Meron nukioB (1ukisl KapHo,
Huzenst, Orro, Jlenyapa, Tpunkiepa, BO3IyIIHO-pEAKTHBHOIO JABHUIaTelisd NPU INOCTOSHHOM JaBJICHUU,
BO3/1yIIIHO-PEAKTUBHOTO JIBUTATEIIS MIPH MOCTOSTHHOM 00BbeMe). MeTon TepMOIuHAMUYECKUX TTOTEHLIUAIOB.
[TonaTne xapakTepucTHUeCKuX (QPyHKIMIA (SHTATBINSA, BHYTPEHHSS SHEPTUs, SHEprus [ eiimMronbiia, sHEpTus
['m66ca, xuMUYeCKUil TMOTEHIMAN, OONBIION TepMOAMHAMHYECKHM mOTeHIman). [IlpuMeHeHne MeToaoB
TEPMOJMHAMUKY K PELICHUIO 33/1a4 U OIIPEIEICHUIO TEPMOINHAMUYECKUX BEIIMYHH.
IIpy caMOCTOATEIIBHOM MOAIOTOBKE PEKOMEHIYETCS MCIIONIB30BaTh JICKIMOHHBIM MaTepuan, a TakkKe
OCHOBHYIO U IOIIOJHUTEIBHYIO JINTEPATYPY.

Tema 5. YcioBusi papHoBecUsl M YCTOHYHUBOCTH TepMoauHaMudeckux cucreM (OIIK-6)
Jlekumus.

OO6mme ycioBHsl TEPMOJUHAMUYECKOTO PABHOBECHUS M YCTOWYMBOCTU. YCIIOBUSI YCTOMYMBOCTH PABHOBECHS
onHoponHou cucteMsbl. [Tpunuun Jle [llatense — bpayna. YcnoBusi paBHOBECHUSI TE€TEPOTEHHOM CUCTEMBI.
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IIpakTH4Yeckoe 3aHATHE.
@OpoHTAIBHBIHN OMpoc Mo caeayouM Borpocam: OO0IIKe yCIOBUS TEPMOIUHAMUYECKOTO PAaBHOBECHUS U
YCTOMYMBOCTH. YCJIOBHSI YCTOMUMBOCTH paBHOBECHS OJHOPOaHOM cuctembl. [Ipuniun Jle [larense —
Bbpayna. YcnoBusi paBHOBECHS T€TEPOr€HHON CUCTEMBI.
Pewenue 3amay no npoiIeHHOMY MaTepHalry.
B kawecTtBe 3amaHusd mpemsiara€Tcsi HM3y4YE€HHE COOTBETCTBYIOIIMX BOIPOCOB C  HCIOJIB30BAaHUEM
JIEKIIMOHHOTO Marepuasia, OCHOBHOM U JIOMOJIHUTEIBbHOMN JIMTEPATyphl, a TAKKE CAMOCTOATEIBHOE PEUICHUE
3a/1a4 (U3 peKOMEHyeMbIX 33JIaYHUKOB) Ha MPOIICHHYIO TEMY.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
OcHoOBHasl LIeJIb 3aKJII0YAeTCs B IPUOOPETEHUH 3HAHUI, CBA3aHHBIX C M3YUYEHHUEM YCIIOBHI paBHOBECHUS U
YCTOMYHMBOCTH TEPMOJIMHAMHUYECKUX CUCTEM.
K 3amagyam oTHOCHUTCS W3y4YeHHE KOHKPETHBIX BOINPOCOB TO JaHHOW Teme: OOmme ycaoBus
TEPMOAMHAMHYECKOTO PABHOBECHS U YCTOWYMBOCTH. YCJIOBHS YCTOMYMBOCTH PAaBHOBECHUS OAHOPOIAHOM
cuctemsl. [Ipunmun Jle [larense — bpayna. YcinoBusi paBHOBECHS T€TEPOT€HHON CUCTEMBI.
HpI/I CaMOCTOSITECIIbHOM IMMOATOTOBKEC PCKOMCHAYCTCS HCIIOJIb30BATh HGKHHOHHLIﬁ Matcpuall, a TaKKC
OCHOBHYIO U JIONIOJIHUTEIBHYIO JATEPATYPY.

Tema 6. OcHOBBI TEPMOAUHAMUKH HeoOpaTuMbIX npoueccos (I1K-2)

Jlekumus.
Hcxonuple Mo0XKEeHHUs] HEPaBHOBECHOW TEPMOJMHAMHKH: JIOKAJbHOE PAaBHOBECHE; ypaBHEHHs OaslaHca;
3aKOHBI COXpaHEHHUA. TepMoIMHAMHKa HEOOPaTUMBIX MPOLECCOB: MOTOKH M TEPMOJUHAMHYECKHE CHJIBI;
JMHEWHBIE 3aKOHBI; COOTHomeHHe B3amMHOCTH Omzarepa. IlepekpecTHbie 3(PGEKThl. YCTOWYHUBOCTH
CTallMOHAPHBIX cOcTOsIHUM, mpuHIun Jle-Illarense.

IIpakTnyeckoe 3ansATHE.
@pOHTAIBHBIN ONPOC IO CIEAYIOIIUM BopocaM: McXoaHbIe MOI0XKEHUS HEPABHOBECHOM TEPMOAUHAMUKH :
JIOKAJIbHOE paBHOBECHE; ypaBHEHUs OallaHCa; 3aKOHBI COXpaHeHUs. TepMoInHaMuKa HEOOPAaTUMBIX
MPOLIECCOB: MOTOKHU U TEPMOJUHAMUYECKUE CUJIbL; TUHEHHBIE 3aKOHBI; COOTHOIIIEHUE B3aUMHOCTH
Omnzarepa. [lepekpectabie 3¢ (eKThl. YCTORYMBOCTh CTAIMOHAPHBIX cocTostHuiA, mpuHnui Jle-Illatense.
Pemenue 3aa4 1o npolIecHHOMY MaTepHuay.
B kawecTtBe 3amaHud mpemsiara€Tcsi HM3yYE€HHE COOTBETCTBYIOIIMX BOIPOCOB C  HCIOJIB30BAaHUEM
JIEKIIMOHHOTO Marepuasia, OCHOBHOM U JIONOJIHUTEIBbHON JIMTEPATyphl, a TAKKE CAMOCTOATEIBHOE PELICHUE
3a/a4 (U3 peKOMEHIyeMbIX 33JIaYHUKOB) Ha MPOIICHHYIO TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
OcHoOBHasl L1eJIb 3aKJII0YAETCs B IPUOOPETEHUH 3HAHUI, CBA3aHHBIX C U3YYEHHEM OCHOB TEPMOJIUHAMUKH
HEOOpaTUMBIX MPOIIECCOB.
K 3agauaM OTHOCHTCS HM3ydye€HHME KOHKPETHBIX BOIIPOCOB MO JaHHOM Teme: lcXomHble NOIOXKEHUs
HEPaBHOBECHOM TEPMOJIMHAMUKHU: JIOKAJIbHOE pPaBHOBECHE; ypaBHEHMs OajaHca,; 3aKOHBI COXpaHEHUS.
TepmoanHaMuka HeOOpaTHMBIX IPOLIECCOB: MOTOKW M TEPMOJWHAMHYECKUE CHJIbI, JIMHEHHBIE 3aKOHBI;
cooTHoIIeHHe B3auMHOCTH OH3arepa. [lepekpectHbie 3G heKThl. YCTOWYUBOCTh CTAIIMOHAPHBIX COCTOSHUM,
npunnun Jle-Ilarenpe.
[Ipn camoCTOATENBHON MOATOTOBKE PEKOMEHIYETCSl HCIIONb30BaTh JIEKIIMOHHBIA Marepuan, a TaKke
OCHOBHYIO U JIONIOJIHUTEJIbHYIO JIUTEPATYDY.

Tema 7. Ilpniaoxenns tepmoannamuxu (OITK-6)

Jlexknus.
TepmonuHaMuka pa3TUUHBIX (U3NYECKHX CHCTEM: TEpMOAMHAMHUKA MAarHETUKOB U JHMAJIEKTPHKOB;
TEPMOJMHAMUKA TaJIbBAHUYECKHX 3JIEMEHTOB; TEPMOAMHAMUKA M3Iy4deHUs. TepMOAMHAMHUKA CHUCTEM NpHU
OTpHLIATETBLHBIX 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; Moiy(deHoMeHonornyeckass teopus Jlanmay
¢a3oBbIX nIepexonoB Broporo poaa. Kpurnueckue cocrosinus. [lonarue o kputnueckux uHaekcax. Pacuer
corua JlaBans.



IIpakTH4Yeckoe 3aHATHE.
OpoHTAIBHBII OMPOC MO CAEAYIOUIMM BollpocaM: TepMoIuHaMUKa pa3InYHbIX PU3NYECKUX CUCTEM:
TEPMOAMHAMUKA MAarHETUKOB M TUAJIEKTPUKOB; TEPMOAMHAMUKA raIbBAHUYECKHUX 3JIEMEHTOB;
TEPMOAMHAMUKA HU3NydeHus. TepMonrHaMuKa CUCTEM MPHU OTPULIATENBHBIX TEPMOJAUHAMUYECKUX
TeMrneparypax. TepmoaumHamuka (pa3oBbIX mepexo0B: mpaBuio (a3 ['mb66ca; 3apoasimm HOBOH (asbl;
MOBEPXHOCTHOE HaTshKeHHE; (Pa3oBbIe Mepexo/Ibl IEPBOTO U BTOPOro posa; (hazoBkIii epexos B
CBEPXITPOBOJIALIEE COCTOHUE; ToNy(heHoMeHonornueckas reopus Jlannay ¢pazoBbIX IEpexo10B BTOPOTO
pona. Kputnueckue coctosauus. [lonarre o kputuueckux unaekcax. Pacuer coruta JlaBans.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.
B kauecTBe 3amaHMs IpeUIaracTCsl M3yYE€HHUE COOTBETCTBYIOIMX BOIPOCOB C MCIIOJIB30BAHUEM
JEKIIMOHHOTO MaTepuaja, OCHOBHOHN U JIOTIOTHUTEIHHOU JIUTEPATYPHI, & TAKKE CAMOCTOSTEIILHOE PEIIeHUE
3a/1a4 (U3 peKOMEHAYEMbIX 3aJaYHUKOB) Ha MPOUACHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
OcHOBHasI 11eJTh 3aKITI0YAETCs B TPHUOOPETEHUN 3HAHU, CBI3aHHBIX C U3YYCHHUEM TIPHUIIOKCHHIMA
TEPMOJMHAMUKH.
K 3amagam oTHOCHTCS M3y4eHHE KOHKPETHBIX BOIIPOCOB IO JaHHOU Teme: TepMomMHaMUKa pa3iHuHBIX
(U3MYECKUX CUCTEM: TEPMOAMHAMHKA MAarHETHKOB W AMIJICKTPUKOB; TEPMOIWHAMHUKA TallbBAHUYECCKUX
JIIEMEHTOB;  TEpPMOJWHAMHKA  U3MydeHUs.  TepMOAMHAMHKA  CHCTEM  TPU  OTPUIATEIHHBIX
TEPMOJMHAMUYECKUX TeMIlepaTypax. TepmonuHamuka (a3oBBIX IepexofoB: mpaBwio ¢a3z I[ubbca;
3apoAbIM HOBOM (pa3bl; MOBEPXHOCTHOE HATsDKEHHE; (a3oBble MEPEXOibl MEPBOrO M BTOPOTO POAA;
(ha30BBIi MEepexoll B CBEPXIPOBOASAIICE COCTOSHUE; moiryhenoMeHoaornyeckas teopust Jlannay ¢as3oBbix
nepexonoB Broporo poaa. Kputuueckue cocrosaus. [loHsiTHe 0 KpuTHUeckux MHAEKcax. Pacder coruia
JlaBans.
[Ipy caMOCTOSITENILHON MOATOTOBKE PEKOMEHIYeTCS HCIIONIb30BaTh JICKIIMOHHBIM MaTepuan, a TakKe
OCHOBHYIO U JIOTIOJIHUTEJIbHYIO JTUTEPATYDY.

Tema 8. OCHOBHbBIE YACTH U CTPYKTYpPa KJIaccudeckoii yiekrponnnamuku (I1K-2)

Jlekumus.
DOneMEeHTbl BEKTOPHOIO aHaju3a M MAaTeMaTU4eCKOM TEOpUU IOJIA. Hcxoansle mnpencTaBieHUs
KJIACCUYECKOW  AJIEKTPOJAMHAMUKH. Kparkas  ucropus. OJIeMEHTbl ~ BEKTOPHOTO  aHaju3a.

HuddepennnanbHo-BeKTOpHBIE  TokAecTBA.  (uddepeHnmanpaple  omnepandd  BTOPOTO  MOPsIIKa.
WuTerpanbHble COOTHOIIEGHHS BEKTOPHOTO aHanuza. [loTeHuuanbHbIE U COJNEHOWJATbHBIE —IOJS.
KpuBonuHelnbie KOOpIUHATEHI.

IIpakTnyeckoe 3ansATHE.
@poHTANBHBIN OMPOC IO CIEAYIOUMM BOIPOCcCaM: DIEMEHThI BEKTOPHOTO aHAIN3a U MaTeMaTHYeCKOU
Teopu mojsi. VcXomHble MpeAcTaBIeHUs KIacCUYEeCKOH anekTpoanHamMuki. Kparkas ucropus. neMeHThI
BEKTOpHOro aHanu3a. JuddepennunanbHo-BeKTOpHbIE ToXAecTBa. [JuddepeHnmanbHbe onepanii BTOPOro
nopsiika. IHTerpanbHble COOTHOIIEHUS BEKTOPHOTO aHainu3a. [loTeHIanpHbIe 1 COJICHOUIAIbHbIC OIS,
KpuBonuHeitHble KOOPIUHATHI.
Pemenue 3aa4 1o npolIecHHOMY MaTepHuay.
B kauectBe 3amaHMs TpeularaeTcsi HM3y4YE€HHWE COOTBETCTBYIOIIMX BOINPOCOB C HCIOJIb30BAaHHUEM
JIEKIMOHHOTO MaTepuaja, OCHOBHOI U TOTIOJIHUTEIBHON JIUTEPATYPHhl, a TAKKE CAMOCTOSTENIbHOE pellleHne
3a/1a4 (U3 peKOMEHIyeMbIX 33JIaYHUKOB) Ha MPOIICHHYIO TEMY.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

OcHoBHasl 11eJIb 3aKJII0YAeTCs B IPUOOPETEHUH 3HAHUI, CBI3aHHBIX C IPUMEHEHHEM BEKTOPHOTO aHaju3a B

anekTpoauHamuke. K 3a1auaM oTHOCHTCS U3ydyeHHEe KOHKPETHBIX BOIIPOCOB IO JAHHOM TeMe.

DJeMeHTbl BEKTOPHOIO aHajlh3a M MaTeMaTH4YeCKOH TEOpHH IMOJIs. Hcxonueie mpencTaBieHus
KJIACCUYECKOW  AJIEKTPOJMHAMUKH. Kparkas  ucropus. OJIeMEHTbl ~ BEKTOPHOTO  aHaju3a.
HuddepenunanbHo-BeKTOpHBIE  TokaecTBA.  (uddepeHnmanbaple  omepandd  BTOPOTO  TMOPsIIKa.
WuTerpanbHble COOTHOIIECHHS BEKTOPHOTo aHanuza. [loTeHuuanbHbIE U COJICHOWJATbHBIE —IOJS.
KpuBonnHelHbie KOOpIUHATHI.
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[Ipu camMOCTOATENBHOM NOATOTOBKE PEKOMEHIYETCS HCIOJIb30BaTh JICKIMOHHBIM MaTepuall, a TaKKe
OCHOBHYIO U JOTIOJIHUTENbHYIO JIUTEPATYPYy.

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

Jlekumus.
VYpaBHeHuss MakcBelia B BakyyMe Kak 0000IIeHHne OMBITHBIX (haKTOB. DJIeKTpoMarHuTHoe 1moiie. CucTeMbl
€AMHUL]. ODJEKTPUYECKOE M MATrHUTHOE IMOJIsI KaK JBE CTOPOHBI €AMHOIO 3JEKTPOMArHUTHOIO IIOJIS.
VYpaBHenuss MakcBena B uHTerpainbHoi (opme. YpaBHenuss Makcpemna B auddepeHnuansaoi Gopme
(xaHoHnyeckas popma). CKansipbl, BEKTOPHI U IICEBJOBEKTOPHI B ypaBHEHUAX MakcBesa.
VYpaBHeHuss MakcBemia M 0OIIME CBOWCTBA JJIEKTPOMArHUTHBIX —Tojiel. Baxuelmme oOmme cBoicTBa
ypaBHEeHUI MakcBeiia U uX pemeHuil. EAMHCTBEHHOCTh pelieHus ypaBHeHUN MakcBeiuia. ['paHu4yHbIe
YCJIOBHSl Ha TpaHUIIE pas3liesia JBYyX Cpeld. 3akoH coxpaHeHus sHepruu (Teopema [loiiHTMHTra). 3akoH
COXPAaHEHUS UMITYJIbCA AEKTPOMArHUTHOTO TOJS.

IIpakTnyeckoe 3ansATHE.
@poHTaNBHBIN OMPOC IO CICTYIONUMM BOIpocaM: YpaBHEHUsI MakcBeia B BAKyyMe Kak 00001eHe
OTIBITHBIX (JAKTOB M UX 3aIUCh B UHTETpaibHOU opme. CUCTEMBI €MHULL B 3eKTpoarHaMuKe. CBsi3b
mexay eaunuiiamu cucreMsl CU u CI'C. Ilepexon ot ypaBHeHH MakcBeia B HHTETpajIbHON popMe K
ypaBHeHUsIM B quddeperunansaoit popme. Baxueiine oOmme cBolcTBa ypaBHEeHH MakcBesuia 1 UxX
peuieHui. ENMHCTBEHHOCTH pellieHus ypaBHeHu MakceBeina. [ paHnyHbIe yCI0BHUsA Ha TPAHULIE pa3zena
IBYX cpell. 3aKOH coxpaHeHMsl Hepruu (teopema [loiiHTHHTa). 3aKOH COXpaHEHUS UMITYJIbCa
3JIEKTPOMArHUTHOTO MOJIS.

B kadectBe 3alaHuda  mpeayaracrcsa HU3y4YCHHUC COOTBCTCTBYIOIIHMX BOIIPOCOB C  HCIIOJIB30BAHUCM
JICKIIMOHHOI'O Marcpuraja, OCHOBHOH H ,Z[OHOJIHPITQJIBHOP'I JIMTCPATYPHI, a4 TAKIKC CAMOCTOATCIIbHOC PCIICHUC
3a/1a4 Ha NPOUJCHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
OcHOBHas 11eJ1b 3aKJII0YAETCS B IPHOOPETEHUN 3HAHUA, CBSI3aHHBIX C YpaBHEHUSIMH MakcBellia B
muddepeHnranbHoi 1 HHTErpatbHoil popmax. K 3amauaM oTHOCHTCS M3y4eHHE KOHKPETHBIX BOIPOCOB O
JTAaHHOU TeMe.
VYpaBHeHuss MakcBeiia B BakyyMe Kak 0000IIeHHne OMBITHBIX (haKTOB. DJIEKTpoMarHuTHoe 1moiie. CucTeMbl
€IUHULl. DJEKTPUYECKOe M MAarHuTHOE MOJsl Kak JIBE€ CTOPOHBI E€AMHOTO AJIEKTPOMAarHUTHOIO TOJS.
VYpaBHenuss MakcBenia B uHTerpainbHoi (opme. YpaBHenuss Makcpemna B auddepeHnuansaoi Gopme
(xaHoHnyeckas popma). CKansipbl, BEKTOPHI U IICEBJOBEKTOPHI B ypaBHEHUAX MakcBesia.
VYpaBHeHuss MakcBemia M 00IIME CBOMCTBA DJIEKTPOMArHUTHBIX —Tojiel. Baxuelmme oOmme cBoicTBa
ypaBHeHUN MakcBeiia U ux pemeHuil. EAMHCTBEHHOCTh pelleHus ypaBHeHUN MakcBeiuia. ['paHu4dHbIe
YCJIOBHSI Ha TpaHUIIE pas3lienia JBYyX Cpeld. 3akoH coxpaHeHus sHepruu (Teopema [loiiHTMHTra). 3akoH
COXpaHEHUS UMITYJIbCa AIEKTPOMAarHUTHOTO MOJISL.

[Ipn camoCTOSITENIbHON MOArOTOBKE PEKOMEHIYETCS MCIIOJIb30BaTh JICKIIMOHHBI MaTepuai, a TakKkKe
OCHOBHYIO U JIONOJHUTEIBHYIO JINTEPATYPY.

Tema 10. dnexrpocraruka (I1K-2)

Jlekumus.
DNEKTPOCTATUYECKOE NOJIE. YPAaBHEHHUSI IIEKTPOCTATUYEC KOO noisl. [I[pOBOJHUKH B 37€KTPOCTATUUECKOM
none. CkansipHbelii moteHuuan. YpaBHeHus Ilyaccona um Jlammaca. DHeprust mojis B DIIEKTPOCTATHKE.
BeckOHEUYHOCTh JHEPruM  AEKTPOCTATHUUECKOIO IOJS  JIEMEHTApHOIO 3apsia B KIACCUYECKOM
anekTpoauHamuke. Knaccudukaius 3aay 3JI€KTPOCTaTHKY.
MerTonb! peleHus 3a1a4d MeKTpocTaTuky. Pemenue ypaBHenus [lyaccona aiis 0€CKOHEYHOTO paBHOMEPHO
3apsoKeHHOTO Kpymioro mumHapa. @opmynsl [puna. Metoa n3obpaxenuii. Teopema B3auMHocTH. MeTop
KOH(GOPMHBIX MPEe0Opa30oBaHUIA.
Pa3nokeHne AMEeKTPOCTATMYECKOTO TOJS MO MYIbTHIONSIM. [loTeHIman Ha OONBIIMX PACCTOSHUSX OT
CUCTEMBI 3aps10B. J(unonbHbIil MOMEHT. KBaspynoibHbIil MOMEHT.

IIpakTH4eckoe 3aHATHE.
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@pOoHTAJIBHBII OIIPOC MO CIAEAYIOLUIMM BOIIPOCcaM: DJIEKTPOCTATUYECKOE MOJIE B BAKYYME U ITPOBOIHUKAX.
BriBox ypaBuenwii Jlarutaca u [lyaccona. HezaBucuMocTh pabOTHI CHII OIS OT IYTH, IO KOTOPOMY
MIEPEMEILAETCS 3apsii MEXY AByMs TOUKaMU. MeTo/bl peleHus 3ajad 3JIeKTpocTaTuku. Pemenue
ypaBHenwus [lyaccona amst 0eCKOHEUHOTO paBHOMEPHO 3apsHKEHHOT0 Kpyrioro muinuapa. @opmynsl ['puna.
Meron u3o6paxenuil. Teopema B3auMHOCTH. MeTo KOH(POPMHBIX NpeoOpa3zoBanuii. Pa3noxenne
ANEKTPOCTATUYECKOTO MO 110 MYABTUNONSIM. [loTeHnnan Ha OOJBIINX PACCTOSHUSIX OT CHCTEMBI 3apsI/IOB.
JlunonbHbIA MOMEHT. KBagpynoiabHbI MOMEHT.

B kauecTBe 3amaHMs IpeUIaracTCsl M3yYE€HHE COOTBETCTBYIOIIMX BOIPOCOB C MCIIOJIB30BAHUEM
JIEKIMOHHOI'O MaTepuasa, OCHOBHOMN U JTOMOJIHUTEIbHON JINTEPATYPBI, & TAKKE CAMOCTOSTEIIBHOE PEILICHUE
3a/1a4 Ha MPOUJCHHYIO TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
OcHOBHasl L1eJb 3aKJII0YAETCS B IPUOOPETEHUN 3HAHUM, CBSI3aHHBIX C 0COOEHHOCTIMHU
UIEKTPOCTATUYECKOTO OIS M METOJaMU PELICHMS IEKTPOCTaTHIeCKHX 3a1ad. K 3agagyam oTHOCHTCA
U3y4EHNE KOHKPETHBIX BOIIPOCOB I10 TaHHOM TEME.
DNEeKTPOCTaTUUECKOE T0JIE. YPaBHEHMS 2JEKTPOCTAaTHUEC-KOro 1ojsl. [IpOBOAHUKM B JIEKTPOCTAaTUYECKOV,
nose. CkansipHblii noreHuuan. YpaBHeHus Ilyaccona u Jlamyaca. DHeprust mosist B 3JIEKTPOCTAaTHKE.
BEeCKOHEUHOCTh DHEPrUM  IEKTPOCTATHYECKOrO IIOJS  WIEMEHTAapHOIO  3apsfa B KIACCUYECKOMU
anekTponuHamuke. Kiaccuduxanus 3a1a4 3IeKTPOCTaTUKH.
Mertons! penieHus 3a/1a4 NeKTpocTaTuku. Pemenue ypaBaenus Ilyaccona ams 6eCKOHEYHOTO paBHOMEPHO
3apspKeHHOTo Kpyrioro nwinHapa. @opmynel ['puna. Meron nzobpaxenuii. Teopema BzanmHocTu. MeTon
KOH(OPMHBIX MTPpeoOpa3oBaHuil.
PaznoxxeHue a7eKTpOCTaTH4eCcKoro mosisg Mo MyasTunoisM. IloreHnuan Ha OONBIIMX PACCTOSHUAX OT
CUCTeMBI 3apsaa0B. JlunonbHbIil MOMEHT. KBaipynoibHbI MOMEHT.
IIpy caMOCTOSATEIIBHOM MOAIOTOBKE PEKOMEHIYETCS MCIIONIb30BaTh JICKIMOHHBIA MaTepuan, a TakkKe
OCHOBHYIO U IOIIOJHUTEIBHYIO JINTEPATYPY.

Tema 11. CtaumonapHoe MarauTHoe noJie B Bakyyme (OIIK-6)

Jlexknus.
MaruurocraTuka. YpaBHEHMS, OIHCHIBAIOIIME MArHUTHOE IIOJIE IIOCTOSIHHBIX TOKOB. BeKTOpHBIN
MOTEeHIMaN. YpaBHEHHUE AJi1 BEKTOPHOTO MOTEHI[Mala B OJHOPOAHOM cpele M ero peunieHue. Beruucienue
MarHMTHOTO IIOTOKAa C IIOMOIIBIO BEKTOp-NoTeHuuana. 3akoH buo-Casapa. Jlunelinele Toku. Ilone
AJIEMEHTapHBIX TOKOB. MarHUTHBIA MOMEHT. DHEPTHsI MATHUTHOTO MOJISI.

IIpakTH4eckoe 3aHATHE.
OpoHTATBHBIN OMPOC MO CIEAYIONIUM Bolpocam: MarHuroctaruka. YpaBHEHUs, OMUCHIBAIOIINAE
MarHuTHOE MOJI€ OCTOSHHBIX TOKOB. BEKTOpHBIN NMOTEHIMaN. YpaBHEHHE JIJIs1 BEKTOPHOTO MTOTEHIMala B
OJTHOPOJIHOM CPEJIE U €ro pelleHre. BrluncaeHne MarHUTHOTO MTOTOKA € MMOMOIIBIO BEKTOP-IIOTEHIMAA.
3akoH buo-Caapa. Jluneitnbie Toku. [Tose aneMeHTapHbIX TOKOB. MarHUTHBIM MOMEHT. DHEPT U
MarHuTHOTO IOJS.
B kawecTtBe 3amaHud Ipemsiara€Tcsi HM3yYE€HHE COOTBETCTBYIOIIMX BOIPOCOB C  HCIOJIB30BAaHUEM
JIEKIIMOHHOTO Marepuasia, OCHOBHOM U JIONOJIHUTEIBbHON JIMTEPATyphl, a TAKKE CAMOCTOATEIBHOE PEUICHUE
3a7a4 Ha MPOUIAECHHYIO TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
OcHoBHasl L1eJIb 3aKJII0YaeTCs B TPUOOPETEHUH 3HAHUI, CBA3aHHBIX C YPaBHEHUSIMH, ONHCHIBAIOIIMMHU
MarHuTHOE MOJI€ MOCTOSHHBIX TOKOB. K 3a1auamM OTHOCUTCS M3ydeHUE KOHKPETHBIX BOMPOCOB IO TaHHOU
TEME.
MaruurocTaTuka. YpaBHEHHs, ONMCBHIBAIOIIME MArHUTHOE TMOJE€ IMOCTOSHHBIX TOKOB.  BeKTOpHBIM
MOTEeHIMaN. YpaBHEHHUE AJi1 BEKTOPHOTO MOTEHI[Mala B OJHOPOAHOM cpele M ero peunieHue. Beraucienue
MarHMTHOTO IOTOKAa C IIOMOULIbIO BEKTOp-noTeHuuana. 3akoH buo-CaBapa. Jluneitnsle Toku. Ilose
AJIEMEHTapHbBIX TOKOB. MarHUTHBI MOMEHT. DHEPTHUsI MATHUTHOTO MOJISI.
[Ipu camMoCTOSATENHHON MMOATOTOBKE PEKOMEHIYETCS HCIONb30BaTh JIEKIIMOHHBIA Marepuan, a TaKke
OCHOBHYIO U JIOTIOJIHUTEIIbHYIO TUTEPATYDY.
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[Ipu camMOCTOATENBHOM NOATOTOBKE PEKOMEHIYETCS HCIOJIb30BaTh JICKIMOHHBIM MaTepuall, a TaKKe
OCHOBHYIO U JOTIOJIHUTENbHYIO JIUTEPATYPYy.

Tema 12. Iloctossnnbie Toxku (ITK-2)

Jlexnus.
DNEeKTPUUECKOe TOJIE TOCTOSHHBIX TOKOB. YPaBHEHMs SJIEKTPOMArHUTHOIO IOJS IMOCTOSHHBIX TOKOB.
3akonsl Kupxroda. 3akon J[[xoyns-Jlennma B auddepennuansHoit Gopme. DiIeKTpuueckoe TMoje B
IUAJIEKTPHUKE, OKPY>KAIOLIEM PO "BOJAHUKHU C MMOCTOSIHHBIMU TOKaMH. DJIEKTPUUECKOE M0JIE U M0JIe BEKTOPa
IUIOTHOCTH TOKa B TpoBoasAuied cpeae. [paHuuHble ycnoBUS [UId IUIOTHOCTH TOKa. AHaJOIrMs
ANIEKTPUYECKOTO MOJIsl B MPOBOASALIEH cpesie ¢ 3IEKTpOoCcTaTHuecKuM mojaeM. ConpoTUBIEHUE 3a3EMIICHUS.
[loHATHE MaeaNbHOrO NPOBOAHMKA M MJCAIBHOro u3oisATopa. IIoTOK »Heprum B ciayuyae MpoBoJa ¢
MOCTOSIHHBIM TOKOM.

IIpakTn4yeckoe 3ansATHE.
@poHTaNBHBIN OMPOC IO CIACTYIOUUM BOIPOCcCaM: DIEKTPUIECKOE M0JIE TIOCTOSHHBIX TOKOB. YpaBHEHHUS
ANIEKTPOMArHUTHOTO TOJISI TOCTOSIHHBIX TOKOB. 3akoHbl Kupxrodga. 3akon [Ixoynsa-Jlenna B
muddepeHnnanbHoi Gpopme. DIEKTPUIECKOE MOJIE B TUAICKTPUKE, OKPY>KAIOLIEM ITPO-BOJAHUKH C
MOCTOSIHHBIMU TOKaMH. DJIEKTPUUECKOE 0JIe U TI0JIe BEKTOPA IUIOTHOCTH TOKA B TIPOBOAALICH cpee.
['pannuHBIC YCIOBUS AJIS INIOTHOCTU TOKA. AHAJIOTHS 3JIEKTPUIECKOTO MOl B MIPOBOJIAILEH cperie C
aneKTpocTarnyeckum nojeMm. Conporusnenue 3azemieHus. [lonsaTue uaeanrbHOro NPOBOAHUKA U
uaeasbHoro u3onaropa. [1oTok sHepruu B cirydae MpoBOJia C MOCTOSTHHBIM TOKOM.

B kadyecTBe 3amaHuMs TpeasaracTcsi HM3Y4YCHHE COOTBETCTBYIOUIMX BOMNPOCOB C HCIOJIb30BAaHUEM
JICKIIMOHHOTO Marepuasa, OCHOBHOM U JOMOJHUTEIBHOM JINTEPaTyphl, a TAK)KE CAMOCTOATEIBHOE PELICHNE
3a/1a4 Ha MPOUJCHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
OcHOBHas 11eJb 3aKJII0YAETCS B IPHOOPETEHUN 3HAHHMA, CBSI3aHHBIX C 3aKOHAMU MOCTOSHHBIX TOKOB. K
3ajja4aM OTHOCHUTCS U3yYeHHE KOHKPETHBIX BOIIPOCOB I10 TAHHOM TeMe.
DNEeKTPUUECKOe TOJIe TOCTOSHHBIX TOKOB. YPaBHEHMS SJCKTPOMArHUTHOTO IIOJISi TOCTOSHHBIX TOKOB.
3akonbl Kupxroda. 3axon J[xoynsa-Jlenna B nuddepennuansHoit (opme. DIeKTpUYECKoe IONE B
TMRJIEKTPHUKE, OKPYKAIOIIEM MPO-BOJHUKHU C MOCTOSHHBIMU TOKaMH. DJIEKTPHUUECKOE MOJIe U TOJIe BEKTOpa
IUIOTHOCTH TOKa B TpoBoAsAlied cpexe. [paHuuHble YCIOBUS [UIs IUIOTHOCTH TOKa. AHAJOTHS
AIIEKTPUYECKOTO T0JIsl B MPOBOSIICH cpenie ¢ 3IeKTpocTaTHueckuM mnojeM. COnpoTUBICHUE 3a3eMIICHUSI.
[loHATHE MaEaNbHOTO MPOBOAHMKA M MICAIBHOrO u30JsATOpa. IIOTOK »HEpruum B ciyyae IMpoBOJa C
MOCTOSIHHBIM TOKOM.

[Ipu camMOCTOATENBHOM NOATOTOBKE PEKOMEHIYETCS HCMOJIb30BaTh JICKIMOHHBIM MaTepuall, a TaKKe
OCHOBHYIO U JOTIOJIHUTENIbHYIO JTUTEPATYPYy.

Tema 13. Ilepemennoe 31ekTpomarautHoe noJjie (OIIK-6)

Jlekumus.
KBazucranumonapHsie 31€KTpOMarHUTHBIE TIOJI. YCJIOBUE KBA3UCTAIlMOHAPHOCTH. YpaBHEHUs1 MakcBesuia B
KBa3UCTaIlMOHApHON oOsacTu. HampsKeHHOCTh DJEKTPUUECKOTO MOJIs, BhIPAXKEHHAs 4epe3 MOTEHIIMAIBL.
VYpaBHEHUS IS CKaJISIPHOTO W BEKTOPHOTO MOTEeHIHaNoB. CKUH-3G(}EKT. 3aKoH 3JIEKTPOMAarHUTHOMN
WHIYKUWW B IBHKYIIMXCS TPOBOJHUKAX.
DJNeKTpOMarHuTHbIE BOJHBI B BakyyMe. (CB0OOOIHOE 3JIEKTPOMAarHUTHOE IOJIe B Bakyyme. BoiHOBbIE
YpaBHEHHUs Uil HAIPSOHKEHHOCTEM JJIEKTPOMAarHUTHO TO mojsA. Ilnockne MOHOXpOMATHYECKHE BOJIHBI.
CBoiicTBA MJIOCKUX MOHOXpOMAaTHYECKUX BOJH. [lomsgpu3zanus miockoil BOJIHBI.
KanuOpoBka mnoreHnuanoB. BeKTOpHBIN M CKalApHBIA MOTeHIMabl. HeonHO3HAYHOCTh MOTEHIUAIIOB,
KaauOpoBo4YHbIE  mpeoOpazoBanusa.  JlopeHneBckas — kanuOpoBka.  KymoHoBckas — kaJIMOpOBKa.
3anaspIBaroIIe U ONEPEKAIOIINE TOTEHIIUAIIBI.

IIpakTnyeckoe 3ansATHE.
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@poHTAJIBHBII OIIPOC M0 CIAEAYIOUIMM BollpocaM: KBazucranmoHapHble 2JIeKTPOMarHUTHBIE OIS, YCIIOBUE
KBa3HMCTAIlMOHAPHOCTH. YpaBHeHHs MakcBesuia B KBa3uCTallMOHapHOU obnactu. HampsbkeHHOCTh
WIEKTPUUECKOIO I10JIsA, BBIPAXKEHHAS Yepe3 OTEHINAJIbl. YPAaBHEHHUS ISl CKAJIIPHOTO U BEKTOPHOT'O
noteHuanoB. CkuH-3(pekT. 3aKoH MEKTPOMArHUTHONW MHIYKIIMH B ABMIKYIIUXCS IPOBOTHUKAX.

DNeKTpOMarHuTHbIE BOJHBI B BakyyMe. (CBOOOIHOE 3JEKTPOMarHWTHOE IOJie B BakKyyMe. BoJHOBBIC
YpPaBHEHUs [UIl HANPsDKEHHOCTEW DJJIEKTPOMATHUTHO-TO Mojs. Ilnockue MOHOXpOMAaTH4eCKHE BOJIHBL
CBolicTBa IJIOCKUX MOHOXPOMAaTH4eCKUX BOJIH. [lomspu3anus miockoi BOJIHBI.

KamubpoBka moTeHnmanoB. BekTOpHBI W CKadspHBIM MOTeHIMadbl. HeomHO3HAYHOCTh TMOTEHIMANIOB,
KanmuOpoBoYHBIE  mpeoOpazoBanms.  JlopeHmeBckas  kanmuOpoBka.  KymoHoBckass — ka-JMOpoBKa
3ana3pIBatolIUe U ONEePEkKArOLNe TOTEHINAIBI.
B kauecTBe 3amaHMs IpeUIaracTCsl M3yYEHHUE COOTBETCTBYIOIIMX BOIPOCOB C MCIIOJIB30BAHUEM
JIEKIIMOHHOTO MaTepuaja, OCHOBHOM U JIOMOJHUTENLHON TUTEPaTyphl, a TAKKE CaMOCTOATEIbHOE PEIICHUE
3a1a4 Ha MPOUJCHHYIO TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
OcHoBHasI 11eTTh 3aKITI0YAETCs B TPHOOPETEHUH 3HAHUH, CBSI3aHHBIX C 0COOEHHOCTSMHU PEIICHU ypaBHEHUN
MakcBeiia B ciiydae HecTallMOHApHBIX noser. K 3ajauaM OTHOCUTCS! M3y4eHHE KOHKPETHBIX BOIPOCOB 1O
JTAHHOU TEME.
KBa3zucranuonapHsie 31€KTpOMarHUTHBIE TOJIA. YCJIOBUE KBA3UCTAIMO-HAPHOCTU. YpaBHEHUS MakcBeia B
KBa3UCTaIlMOHAPHON oOsacTu. HampsKeHHOCTh 3JIEKTPUUYECKOTO MOJIs, BhIPAXKEHHAs 4epe3 MOTEHIIMAIBL.
VYpaBHEHUS IS CKaJSIPHOTO W BEKTOPHOTo MOTEeHIHaNoB. CKUH-3G(}EKT. 3aKoH 3JIEKTPOMAarHUTHOMN
MHIYKUWW B IBHKYIIMXCS TPOBOJHUKAX.
DJNeKTpOMarHuTHbIE BOJHBI B BakyyMe. (CBOOOIHOE 3JIEKTPOMAarHUTHOE IOJIe B Bakyyme. BoiHOBbIE
YpaBHEHHUs [UIsl HANpPsDKEHHOCTEM 3JEKTPOMATHUTHO-TO mojis. Ilnockme MOHOXpOMaTrM4eckue BOJIHBL
CBoiicTBa MNIOCKUX MOHOXpOMAaTHYECKUX BOJH. [lonmsgpu3zanus miockoil BOJIHBI.
KanuOpoBka mnoreHnmanoB. BeKTOpHBIN M CKalApHBIA MOTeHIMalbl. HeonHO3HAYHOCTh MOTEHIHAJIOB,
KanuOpoBoyHble — mpeoOpasoBanus.  JlopeHueBckas — kanuOpoBka.  KymoHoBckass — ka-TMOpoBKa
3ana3pIBaroIUe U ONepexaroiue MOTeHINAbL.

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

Tema 14. YpaBHeHMsI 3JIEKTPOAMHAMUKHU B YeTbipexMmepHoii ¢gopme. (ITK-2)
Jlekumus.
UYeTblpexMepHBIE BEKTOPbl M TEH30pbl. TE€H30pHOE HMCUMCIEHUE Kak anmapar TEOPUH OTHOCHUTEIBbHOCTHU
UYeTbIpeXMepHBI MOTEHLIMAd M YeThIpeXMEpHas IUIOTHOCTh ToKa. TeH30pHas (KoBapuaHTHas) 3aIlucCh
ypaBHeHuid MaxkcBemna.  Tenszop wnaykuumid FUOILI[] w  Tenszop momeir HII[I[]. TIpeobGpazos:
IEKTPOMArHUTHBIX NOJIEH U UX MHBAPUAHTBHI.

TeH30pbl ANEKTPOMArHUTHOTO MOJA. UeThIpeXMEpPHBIA BEKTOP IUIOTHOCTU CWJbl. TE€H30p SHEepruu u
UMITyJIbCa IEKTPOMATHUTHOTO MOist. CMBICH pa3IMYHbIX KOMIIOHEHT TEH30pa dHEPTUU-UMITYNbca. TeH30p
HaTSKEHUN
BapuanvoHHBIN NPUHLUI B JIEKTPOAUHAMUKE. [[elicTBUE I 3apsyKEHHOM 4acCTULBI B DJICKTPOMAarHUTHOM
nosie. JIeMcTBHe Ui 3JIEKTPOMArHUTHOrO 110J1s1. BeiBo ypaBHeHult MakcBeilia U3 NPUHIUIIA HAUMEHBIIIETO
JNEUCTBUA.

IIpakTnyeckoe 3ansATHE.
@pPOHTAIBHBIN ONPOC IO CIEAYIOLIUM BOIpOcaM: YeTbpexMepHbIe BEKTOPBI U TEH30pbl. TeH30pHOE
HCYMCIICHHE KaK anmapar TeOPUU OTHOCUTEIbHOCTH YeThIpeXMEPHBIN TOTEHIUA U YEThIpEXMEpHas
IUIOTHOCTH TOKa. TeH30pHas (KoBapHaHTHas) 3anuch ypaBHeHUH MakcBemia. Tenzop nnaykuuii Fmn u
ten3op noseit Hmn. [IpeoOpa3oBaHue 31eKTPOMAarHUTHBIX MOJIEH U UX WHBApUAHTHI.
TeH30pbl IEKTPOMArHUTHOIO MOJA. UETBIPEXMEpPHBIM BEKTOp IIOTHOCTH CWIBL. TE€H30p JHEpruu u
UMITyJIbCa JIEKTPOMArHUTHOTO Moisl. CMBICH pa3iMYHbIX KOMIOHEHT TEH30pa 3HEPTUU-UMIYNbca. TeH30p
HaTSKCHUN
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BapuanvoHHBIN NIPUHIUII B AIEKTPOAUHAMUKE. [[elicTBUE I 3apsyKEHHOM 4aCTULBI B DJICKTPOMAarHUTHOM
nosie. JIeMcTBre JUIs 3JIEKTPOMArHUTHOTO 110J1s1. BeiBox ypaBHeHult MakcBeilia U3 NPUHIUIIA HAUMEHBIIIETO
JNEUCTBUA.
B kaudecTBe 3amaHMs IpeUIaracTCsl M3yYEHHE COOTBETCTBYIOIIMX BOIPOCOB C HCIIOJIB30BAHHUEM
JIEKIMOHHOTIO MaTepuasa, OCHOBHOM U ONOJIHUTEIbHON JINTEPATYPBI, a TAKKE CAMOCTOSTEIIBHOE PEIICHUE
3a7a4 Ha MPOUAEHHYIO TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
OcHOBHas LieJb 3aKJIF0YAETCs B IPUOOPETEHNN 3HAHUM, CBSI3aHHBIX C 0COOCHHOCTSIMU IIPUMEHEHHUS
TEH30PHOT'0 MCYMCIICHUS JJIS aHAJIN3a KOBAPUAHTHOCTH YPaBHEHHH aeKTpoauHamMuku. K 3agagam
OTHOCHUTCS U3y4YEHHE KOHKPETHBIX BOIIPOCOB IO JAHHOU TEME.
UYeTblpeXMEpHBIE BEKTOPHI U TEH30pbl. TE€H30pHOE HMCUMCIEHUE KakK amnmnapar TEOPUH OTHOCHUTEIBHOCTU
UYeTblpeXMEpPHBI MOTEHLIMAA M YeThIPEXMEpPHAas IUIOTHOCTh ToKa. TeH30pHas (KoBapuaHTHas) 3aIllCh
ypaBHeHnit MakcBema.  Tenzop wmuaykumid FU[] u  Ten3op momeit HIIL[]. IIpeoOpa3os:
WIEKTPOMArHUTHBIX NOJIEH U UX UHBAPUAHTBL.

TeH30pbl 2JEKTPOMArHUTHOIO IOJSA.  YeThIpEXMEpHBIM BEKTOpP IUIOTHOCTH CHIBL. TE€H30p 3HEpruu u
UMITyJIbCa JIEKTPOMArHUTHOTO Moisl. CMBICH pa3iMYHbIX KOMIOHEHT TEH30pa 3HEPTUU-UMIYNbca. TeH30p
HaTSKCHUN

BapuanuoHHbI TPUHIUIN B 3JIEKTpOANHAMUKE. JlefcTBUE IS 3apsSyKEHHOM YacTULIBI B AJIEKTPOMAarHUTHOM
none. JlelictBue I BJIEKTPOMArHUTHOTO mMoJid. BwiBog ypaBHeHuit MakcBeiia W3 MpUHIUIIA
HauMEHBIIIETO NCUCTBUSL.

[Ipu camMOCTOATENBHOM NOATOTOBKE PEKOMEHIYETCS HCMOJIb30BaTh JICKIMOHHBIM MaTepuall, a TaKKe
OCHOBHYIO U JOTIOJIHUTENbHYIO JIUTEPATYPYy.

Tema 15. U3nyuenue 31eKTpoMariuTHbIX BoJIH (OIIK-6)
Jlekumus.

W3nyuenne nuHelHOro ocuwuiAtopa. lloTeHIuanbl 5>I€KTPOMarHUTHOTO TMOJIE B JUIOJILHOM
npuOmkeHuu. JIUnonbHOe U3IyUYeHHe.

[Tone nuueiitHoro ocuussitopa. Ilone pamku ¢ TOKOM. DJIEKTpOMar "HUTHOE IOJIE JUIIOIBHOTO U3ITyUYCHUS
BIQJIN OT U3y4aTess. JHeprus, u3ayda—emMasi ocuuuIaTopoM. M3mydeHnne paMKu ¢ TOKOM.

Wznyuenue xoneOmromerocst 3iekTpoHa. CBoOOmHbIE KoyneOaHUS YNpPYro CBA3aHHOTO aiekTpoHa. Cuna
TOPMOKEHHS U3Ty4eHHEM (paJualliOHHOE TPEeHUeE). YCIOBUE NpeHeOpexeH s peakliuen u3myyeHusl.

N3nydenne npousBOIIBHO ABWKYIIUXCS 3apsanoB. [lorenuumanesl Jlnenapa-Buxepra. Ilone npousBosibHO
JIBUKYLIETOCS 3apsaa. DHEprus U3IyUYeHHs] YCKOPEHHO ABUKYIIETOCs 3JIEKTPOHA.

IIpakTnyeckoe 3ansATHE.
@pOHTAIBHBIN OIIPOC IO CIEAYIOIMUM BompocaM: M3nydenne nuneniHoro ocuwniatopa. [lorenmnuanst
HNIEKTPOMArHUTHOTO TOJSI B TUIOJIBHOM MPUOIMKEHUH. J(MIOIbHOE H3ITydeHHe.
ITone nuneitHorO OcumiuisiTopa. [lose paMKu ¢ TOKOM. DJIEKTPOMArHUTHOE I0JIE€ IUIIOJIBHOTO M3ITyUEHUs
BIAJIN OT U3JTy4aTesss. DHEprus, u3iaydaemas ocHUuIATOpoM. M3imyueHne paMKu ¢ TOKOM.
Wzny4yenne xoneOmionierocs snekTpoHa. CBoOonHbBIe KojeOaHHs YyHpyro CBsi3aHHOTO 3JekTpoHa. Cuia
TOPMOXKEHUS U3ITydeHHEM (paJHalliOHHOE TPEHUE). YCIOBUE MPEHEOPEKEHUS PeaKIUe U3ITyYeHHs.
N3nyyenue NpousBONIBHO ABWKyLIUXCs 3apsanoB. Ilorennuanst JInenapa-Buxepra. Ilone mpousBosIbHO
JBYOKYLIETOCS 3apsAa. DHEPrus U3IyUYeHHs] YCKOPEHHO ABUXKYLIETOCS 3JIEKTPOHA.
B kadectBe 3amaHusd IIpeNaracTCs M3yYEHHE COOTBETCTBYIOLIMX BOIPOCOB C HCIOJIB30BAaHUEM
JIEKIIMOHHOIO Marepuasia, OCHOBHOM U JOIOJIHUTEIBHON JIMTEPATyphl, a TAKKE CAMOCTOATEIBHOE PELICHUE
3a/1a4 Ha MPOUJCHHYIO TEMY.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
OcHOBHasl 11eJ1b 3aKJII0YAETCS B IPHOOPETEHUN 3HAHHM, CBSI3aHHBIX C MHOTOYHMCIICHHBIMHU 33J]ad4aMy TEOPUU
n3nyuenus. K 3agagam oTHOCHTCA M3yde€HHE KOHKPETHBIX BOIPOCOB I10 IaHHOM TeMeE.
N3nyyenne nuHenHOro ocuwuiAropa. I[loTeHnumanel 53IE€KTPOMATHUTHOIO IOJIA B JUIIOJIBHOM
npubIKkeHNH. J{unonbpHOe U3ITyueHHe.
ITone nuneitHOTO OcumiuisiTopa. [lose paMku ¢ TOKOM. DJIEKTpOMar-HUTHOE IOJIE€ JUIOIBHOTO U3ITy4YEHMs]
BIQJIN OT U3JIy4aTess. DHEPrus, U3lyda-eMas OCLIIIATOPOM. M31ydeHre 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.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSTHS HE MIPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounTtpoJsbHasi padora

Tema 1. BBenenune. OCHOBHBIE MOHATUA U XapAKTEPUCTUKU TEPMOJUHAMUYECKUX CUCTEM

Tunosble 3a1aHNs 1151 KOHTPOJIbHOI PadoThI

1 Chopmymupyiite  teopemy Octporpanckoro — ["aycca.

2 Ilokazath, YTO BEKTOp [U,V]  COJCHOUJAJICH, €CM - UMV  OE3BUXPEBHIC BEKTOPHIL.

3 Beruucauts divrr.

4 Haiitu grad (1/13).

5 Beraucoute  rotj(r)r.

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

Omnpoc

Tema 1. Beenenue. OCHOBHBIC MTOHSTHS U XapaKTEPUCTUKH TEPMOAMHAMUYECKUX CHCTEM
TumnoBsble 3aJaHNsl MHCHMEHHOTO OMPOCA:
1. ITone, poTop KOTOPOTO PaBEH HYIIIO, HA3BIBACTCS
(1)be3BuxpeBbIM
(DHIloreHrmanbHBIM
(?7)ConenonaanbHBIM

2. ITone rpagueHT, KOTOPOTO PABEH HYJI0, HAa3bIBACTCS
(NI pagueHTHBIM

(YOmHOpOTHBIM

(DHIToTeHuanbHBIM

3. [lone, nuBepreHIUs KOTOPOTO PaBHA HYJO, HA3bIBACTCS
(1) ConenonmanbHBIM

(1)Buxpebim

(MHIloTeHnnambHBIM

4. Koadbdurmmentsr [0 m [T
(?) onpeneneHbl Kak HEU3MEHHBIE BEJIMUNHBI

(1) xoabdumment [I[1[] ompeneneH Kak HeU3MEHHas, 3aUKCUPOBAHHAS MEXKIyHApOIHBIM COTJIAIICHHE
BEJIMYMHA

(1) 3mauenue ([ 1[1[1[][]JonpeaenseTcss TOUHOCTHIO U3MEPEHUS CKOPOCTH CBETa

5. JIammacuad 3TO
(Ddiv(gradj)



(?)grad(diva)

6. CxoJIbKO BO3MOXHO JH((hepeHInaNbHBIX ONEPaTOpPOB BTOPOTO HOPSIIKA
(1) mATH

(?) wecthb

(?) ueTnipe

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

(?) Tpu

(?) Hu onnoro

8. JlannacoBbIM 1OJIEM HA3bIBAETCS MOJIE, CKASPHBIN MOTEHIMA KOTOPOTO YAOBJIETBOPSIET YCIOBUSAM
(Mdiv(gradj) = 0

() Dj=0

(HN2j=0

() rotE=0, divE=0

9. CoBokynHOCTH ypaBHeHHI MakcBeta B iuddepeHnnanbHoi Gopme coCTaBlIseT CUCTEMY
(!) BocbMU ypaBHEHUI — IByX BEKTOPHBIX U JABYX CKaJIAPHBIX
(?) yeTbIpexX BEKTOPHBIX ypaBHEHUM

10. MaremaTuuecKkoii 3aMuUChI0 3aKOHA COXPAHEHUS 3apsiia SABISETCS
() YpaBHeHuUEe HETIPEPHIBHOCTH

(Ndivj + =0
(?) Di=0
(?) Dq=0

CobecenoBanue

Tema 1. Beenenue. OcHOBHBIE OHATHS U XapaKTEPUCTUKH TEPMOAMHAMUYECKUX CUCTEM
Tunosbie BONPOCHI JJI51 co0ece10BaAHNS, ONPOCA HA MPAKTHYECKUX
TepMOIII/IHaMI/IKa MAaru€TUKOB U JUIJICKTPUKOB;
TepmoarHaMuKa ralbBaHUYECKHUX 3JIEMEHTOB;
TepMOIII/IHaMI/IKa H3JIYyUYCHUA.
TepmoarHaMuKa CUCTEM MPU OTPULATETBHBIX TEPMOJUHAMHUECKUX TEMIepaTypax.

1
2
3
4
5. Tepmoaunamuka (pa3oBbIX mepexonoB: npasuio (a3 [m60ca;
6 3apoapIy HOBOH (Da3bl; MOBEPXHOCTHOE HATSHKEHHUE;

7 @da30BbIe IEPEXOBI IEPBOTO U BTOPOIO POIA;

8 @Da3oBbIil IEPEXO/T B CBEPXITPOBOJIAILIECE COCTOSHUE;

9. Tomydenomenonornueckas reopus Jlannay ¢pa3zoBbIX NEpexo0B BTOPOTO POAA.
1

0. Kputnueckue coOCTOAHUS.
4.3 IIpomexxyTouHast aTTeCTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunossie Bonpocsl 3auera (OIIK-6, ITK-2)
Tunosble BONPOCHI IK3aMeHa/3a4eTa
1 YpaBHenuss  MakcBesia B MHTETpajibHOM opMme.
2 VpaBHenuss  MakcBemia B nuddepeHmansHoi popme



3 3akoH  coxpaHeHMs dHepruu (reopema IloiiHTHHTa).
4 3aKkOH  COXpaHEHUs MMITyJIbCa NIEKTPOMATHUTHOTO MOJI.
5 VpaBHenus  Ilyaccona u Jlammaca. @opmyisl [ puna.

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

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

8 Ilorenmman  Ha OONBIIUX PACCTOSHUAX OT CHUCTEMBI 3apsii0B. KBapymonbHbI MOMEHT CUCTEMBI
3apsIoB.

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

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

Tunosble 3axanus s 3a4era (OIIK-6, I1K-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,|:a.|.1'4 1 r!]"'

5.~ Burorcasmerotgdr |

6. Baroicasrraerot[{ 3x? + 2oy it ad b Dyt foe{v 32700 9

Tunossie Bonpocsl 3xk3amena (OIIK-6, I1K-2)
Tumnosbie BONMPOCHI IK3aMeHa/3a4eTa

1 YpaBHenuss  MakcBesia B MHTETpajibHOM dhopMme.

2 VYpaBHenuss  MakcBemia B nuddepeHansHoi popme

3 3akoH  coxpaHeHwus dHepruu (teopema IloitHTHHTA).

4 3akoH  COXpaHEHUS MUMILYJIbCA MIEKTPOMAarHUTHOI'O MOJISL.

5 VpaBuenuss  Ilyaccona u Jlanmaca. ®opmyiel ['puna.

6 DHeprusi  MOJS B BJIEKTPOCTATUKE. BECKOHEYHOCTh YHEPTUU AIIEKTPOCTATUYECKOTO MO
AJIEMEHTAPHOTO 3apsi/ia B KIIACCUUECKOM AIIEKTPOAMHAMUKE.

7 IloreHunan  Ha OONBIIUX PACCTOSHUSX OT CUCTEMBI 3aps0B. JIUTONBHBI MOMEHT CHCTEMBI
3aps0B.

8 Tlorenmman  Ha OONBIIUX PACCTOSHHIX OT CUCTEMBI 3apsa0B. KBapynoabHbI MOMEHT CUCTEMBI
3apsI0B.

9 VpaBHEHHs,  OIHKCHIBAIOIINE MATHUTHOE T10JI€ TOCTOSHHBIX TOKOB. BEKTOPHBII MOTEHIMAT.

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

Tunosble 3aganua 1j4a 3k3amena (OIIK-6, ITK-2)

TunoskéaIaHRA-LIR-KOBTPOILRl-padoTm T
1+ ChopuympyfiteTeopeany-Ocrporpagckere—ayeca 1
2 »[Moxamars, aro-pectop [u,v [corenonzagen, ecme - uu+-Demuxpensenestopss T
3 - Bﬂ‘ﬂs'.'.'.ﬂl.l b'dll\'.rr.r
4.~ Hafmagrad+{1.r19
5 Bl.rnlc.'nrrl.-:rc’.c{r]r L1
6. Baroicasrmwrot {3 + 2ay it o 2yl je(v 320 9

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TOCTYKCHHSI pe3YJIbTaTa)
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«3a4TCHO»

OIIK-6

[Tpumensier B cBoeil mpodeccnoHaIbHON AEATEIBHOCTH B PaMKax
MPEoaBaeMoro npeaMera (GpusuKa, UHIUBHIYaIbHOCTHBIH MOAXO/
K JJMYHOCTHOMY DPa3BUTHIO JMYHOCTH OOYYAIOIIMXCS, B TOM YHCIE
00y4aroLIrXcst ¢ 0COOBIMH 00pa30BaTEIbHBIMU TOTPEOHOCTAMU

[K-2

Co3maer W npuMeEHseT B TNpakTHKe oOydeHUs ¢usuke padoune
OporpamMMbl,  METOAMYECKHE  pa3pabOTKH,  JAUJAKTHUECKUE
MaTepHajbl C y4eTOM HHIUBUAYATIbHBIX OCOOCHHOCTEH yuaIuxcs

«HE 3a4TCHO»

OIIK-6

He npumensieT B cBoel nmpodecCHOHATBHOMN e TETFHOCTH B paMKax
MpernoiaBaeMoro npeamera (u3uka, UWHIWBUIYaTbHOCTHBIN MOIXO[
K JUYHOCTHOMY Pa3BUTHIO JIMYHOCTU OOYyYalOIIMXCS, B TOM YHUCIIE
00yJarommxcsi ¢ 0coObIMU 00pa30BaTEIHbHBIMH IMMOTPEOHOCTIMH

[1K-2

He co3maer u He mpuMeHseT B IpakTuke oOydeHus pusuke padboune
IPOTPaMMBEI, METOIMYECKHEe  pa3padoTKH, TMTAKTHYECKHE
MaTepHajbl C yIeTOM HHIUBUAYATLHBIX OCOOCHHOCTEH yUaIInXCs

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

«OTIIMYHO»

OIIK-6

OTIMYHO TPUMEHSIET B CBOCH MpodeCCHOHATBLHON EeATeTLHOCTH B
pamMKax MpernojaBaeMoro mnpeaMmera (pu3nka, WHIUBUAYATbHOCTHBIN
MOJAX0J K JTUYHOCTHOMY Pa3BUTHIO JHUYHOCTH OOYyYaroIIHUXCs, B TOM
qHUCIIe 00yJarommxcs c 0COOBIMU 00pazoBareIbHBIMU
MOTPEeOHOCTAMHU

[1K-2

OTnu4HO co37aeT U TMPUMEHSET B MpaKTHKE OOydeHHs (HU3UKe
paboure mporpaMMbl, METOAMYECKHE pa3pabOTKH, TUAAKTHYECKHE
MaTepuaibl C y4eTOM UHIMBUYaJbHBIX OCOOCHHOCTEHN yUalluxcs

«XOPOIIIO

OIIK-6

XopoIo NMpUMEHsIeT B cBOoeil mpodeccuoHaIbHOM NesSTeNbHOCTH B
paMKax MpernojaBaeMoro npeaMera (Gpu3uKa, UHIUBHYaIbHOCTHBIN
MOAXO/ K JTUYHOCTHOMY Pa3BUTHUIO JIMYHOCTH OOYHYaAIOLIMXCS, B TOM
4quCIIe 00yJaromuxcs c 0COOBIMH o0Opa3oBareabHbIMU
MOTPEOHOCTAMU

[K-2

XOpomo co31aeT W TNPUMEHSET B NpPaKTUKE OOy4yeHHs (U3MKe
paboumre mporpamMMbl, METOIUYECKHE DPa3pabOTKH, AUTAKTHYCCKUE
MaTepHajbl C y4eTOM HHIUBUAYAIbHBIX OCOOCHHOCTEH yuaIuxcs

«YAOBJICTBOPHUTCIBHO»

OIIK-6

[Inoxo mpumeHsieT B cBOeH NpodeCcCHOHATBLHON IesATEeILHOCTH B
pamMKax MperogaBaeMoro mnpeaMmera (pu3nka, WHIUBUAYATbHOCTHBIH
MOAX0J K JTUYHOCTHOMY Pa3BUTHIO JHUYHOCTH OOYyYaroIIUXCs, B TOM
qHUCIIe 00yJaroImxcst c 0COOBIMU 00pazoBareIbHBIMU
MOTPEeOHOCTAMHU

[1K-2

[Tmoxo co3maeT U MpUMEHSET B IPAKTUKE 00ydeHus (Hpu3uke pabodmne
MIPOTPaMMBEI, METOIMYECKHEe  pa3padoTKH, TMTAKTHYECKHE
MaTepHabl C YIeTOM HHIUBUAYATLHBIX OCOOCHHOCTEH yUaIInXCs

«CHEYAOBJICTBOPUTCIIHHO)

OIIK-6

He npumensiet B cBoeii MpohecCHOHANBHOM IEeSTENTFHOCTH B PAMKax
MPEoaBaeMoro npeamMera (GpusuKa, UHIUBHYaTIbHOCTHBINA MOAXO/
K JJMYHOCTHOMY DPa3BUTHIO JMYHOCTH OOYYaIOUIMXCS, B TOM YHCIE
00y4aroLIXcst ¢ 0COOBIMH 00pa30BaTEIbHBIMU TOTPEOHOCTAMU

[K-2

He co3nmaet u He mpuMeHsIeT B pakTUKe oOyueHus (pusuke padboune
OporpaMMbl,  METOAMYECKHE  pa3pabOTKH,  JAUJAKTHYECKUE
MaTepHajbl C y4eTOM HHIUBUAYATbHBIX OCOOCHHOCTEH yuaIuxcs

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 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 cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

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 BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI 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 CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTH OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHala;
- PallMOHATILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPAaKTHUYECKOro 3aHATUsA. [Ipy BBICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAuMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

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. Teopernueckass ¢uszuka : YueO. mocobue : B 10 1., T.II: Teopus mons. - 8-e uzm., crep.. - M.:
OU3MATIINUT, 2001. - 530 c.

3. Teopetnueckas ¢usmuka : Yued. mocooue mis By3o: B 10 T., T.II: Teopust mons. - 8-e usz., crep.. - M.:
OU3MATIJINUT, 2003. - 533 c.

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Teopetnueckas ¢usuka : Yued. mocodue mis yH-toB, T.II: Teopus mons. - 6-¢ u3M., ucnp. u A0I.. - M.:
Hayxka, 1973. - 504 c.

2. Beprenec C. H. Teopernueckas ¢usuka. KBantoBas snekrpoanHamMuka : Y4eOHHK Ui By30B. - UCIIP. U
nom; 4-¢ m31.. - Mocksa: FOpaitt, 2020. - 262 c. - Teker : snexrponssiii / D5C «FOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452208

3. Beprenec C. H. Teopernueckas dusuka. O01Iast TeOpusi OTHOCUTEIBHOCTH : YUEeOHUK JJIsI By30B. - UCIIP.
u jot; 2-¢ u3f.. - Mocksa: FOpaiit, 2020. - 190 c. - Teker : anexrponnsiit // 9bC «FOPAMT» [catiT]. - URL:
https://urait.ru/bcode/452861
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4. Kamenko, A. I1., Ctpokosckuii, I. C., [llapanos, C. 1. ®usuka tBeproro tena. Pusuka sapa. SnepHeie
PEaKIfy : METOIMYECKHE YKa3aHUs K MPAKTHUECKUM 3aHATUSAM U JIOMAIIHUM 33JaHUSM IO JUCIUTUTHHAM:
«B3aMMOJICHCTBHE M3IYUYCHUS C BEIIECTBOM», «TeOpeThdecKas Qpu3nka», «(pu3nyeckue CBOHCTBA TBEPIBIX
Tem». - Bech CpoOK 0XpaHbl aBTOPCKOTo npasa; Pusnka tBepaoro rtena. Pusnka sapa. SnepHsie peakuuu. -
Jlunenx: Jluneuxkuil rocynapcTBeHHbIN TexHuueckui yHusepcuter, ObC ACB, 2015. - 20 c. - Teker :
anektponnblii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/55674.html
5. Antynus K. K. Teopetuueckas ¢pusrka aTOMHOTO s7jpa M 3JIEMEHTAPHBIX YacTHUI] : Y4eOHO-METOIMYECKOE
nocobue. - 2-e¢ um3A.. - MockBa: Jupexkr-Menua, 2014. - 71 c. - Tekct : snextponssiii / ObC
«YHUBEpCUTETCKAS OubImoTeKa OHJIANH» [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 mnocobme, 2. OOmas MexaHWKa. -

Mocksa|Jleaunrpaa: Toc. m3n-Bo, 1930. - 402 c. - Tekcr : snexrponssiii / OBC «YHHBepcUTETCKas
oubmuoTeka onnaite» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=256604

8. DiixenBanpn A. A. Teopermueckas ¢usuka, 3. Mexanuka TBepaoro Ttenma. - M3m. 2-e. -
MocksalJlenunrpaa: TocymapcTBeHHOE TEXHHUKO-TeopeThueckoe wu3n-Bo, 1934, - 219 c. - Teker
sanektpoHubii  /  OBC  «YHuBepcuterckas ~— Oubnuoreka  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 ownnaitH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=470375

10. TunzOypr B. JI. Teopetnueckas ¢usuka u acTpousuka: JONOIHUTENbHBIEC 1aBbl. - U3m. 2-e, gom.. -
Mocksa: Hayka, 1981. - 506 c. - Tekcr : anekrponnsii // DbC «YHuBepcuterckas OMONMMOTEKA OHIANH»
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=481268

6.3 VlHble HICTOUHUKHU:

1. 4. DnextpoHHbIi cipaBodHUK «MHDOpMEIO» - www.informio.ru

2. DnexTpoHHas 6nbnMMoTeKa y4eOHUKOB 7Sl By30B - http://4du.ru/

3. ®epnepanbHoe xpanwiuiie «ExauHas Komnekius 1HUQPOBBIX 00pa30BATEIBHBIX PECYpPCOB» -
http://school-collection.edu.ru/

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

5. Poccwiickuit 00meodpazoBarenbHbIid moptan - http://www.school.edu.ru/

6. Karamor oOpa3oBarenbHbIX HHTEpHET-pecypcoB - http:// www.edu.ru/index.php?page 1d=6

7. Karanor obpa3oBatenbHbIX pecypcoB cetu MHTepHeT - www.catalog.iot.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IIPOMEXKYTOYHOM arTecTalud,
IIOMCIICHHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00eCIeunBarIe TEeMAaTHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TOCKA).
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JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedyeHHE:
ABBYY FineReader 8.0 Professional Edition
Microsoft Office [Ipodeccronanbhsrii mioc 2007
Microsoft Office [Ipodeccuonanbusiii moc 2007
Omnepanmonnas cucrema Microsoft Windows XP SP3
Microsoft Windows 10

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. FOpaiit: anexTponHo-6nbnuoreunas cucrema. — URL: https://urait.ru

2. DnexTpoHHbIi cipaBouyHuK «MHPOpMuo». — URL: www.informio.ru

3. OnekrponHas 6ubnoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

4. ObC «YuuBepcurerckas ouomuoreka onnaia» . — URL: http://www.biblioclub.ru
5. ®enepanbhblii nopran «Poccuiickoe odpazoBanue». — URL: https://www.edu.ru

6. denepanpHoe XxpaHwiuile «EnuHas komneknus HUQpoBBIX o0pas3oBaTrenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

7. VYHuBepcuterckas  OuOnuoTeka  OHJAMH:  3JeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

8. TamOoBckas obOnacTHasi yHHBepcasibHas HayuHas OubOnmmuoreka uMm. A.C. Ilymkumna. — URL:

http://www.tambovlib.ru

9. Poccuiickas HarmoHanbpHas oubamoreka. — URL: http://nlr.ru

10. Poccuiickas rocynapctBenHas oubnuoreka. — URL: https://www.rsl.ru

11. Hayunas snexkrponHas onomuoreka eLIBRARY.ru. — URL: https://elibrary.ru

12. Hayunas snextponHas oubnuoreka «KnbdepJlennnka». — URL: https://cyberleninka.ru

13. TocynapctBenHass nHpopmannoHnHas cucrema «HarmumonanbHas snekTpoHHas Oubnmuoreka» . — URL:
https://rusneb.ru

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

B3aumoneiictBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIBb3YEMBIX B
ANIEKTPOHHOH MH()OPMAIIMOHHO-00PA30BATEILHON CPEie YHUBEPCUTETA.



