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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cermanbHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO Dusnku COI'JTACOBAHO JILA. I'puropnes
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA
Kadenpa duzuku

(HammMeHoBaHUe Kadeaphl)
26.05.2021 POTOKOJT No 8

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO A.C. MacneHHHUKOB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): [TanrykoBa Cernana I'ennanbeBHa, JJupexrop ¢pummana 8 PMD [TAO "Pocrenekom”

Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 01.07.2021 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-1 NJI OIIK-1.1 3naer 3HAHHA: 3HAHUS: OCHOBHEIX MOJI0KCHUM, 3aKOHOB B
Cnocoben byHI1aMeHTalIbHbBIE METO0B (hU3UKU
HCIIOJIL30BaTh 3aKOHBI IIPAPOJBI U ymeHnus:
MOJIOKEHUS, OCHOBHBIC (pr3nyeckre |HABBIKH:
3aKOHBI U MaTeMaTUYECKUE 3aKOHbI
METO/IbI Y METO/Ibl HAKOTJICHUS,
€CTECTBCHHBIX |Iepeaayu u 00paboTKH
HayK U uHpopMalu
marematuku s (U] OIIK-1.2 Ymeer 3HAHUA:
peleHus 3a1a4  |IPUMEHSATh (PU3UYCCKHE YMEHMS: YMEHHS: CTPOUTh MAaTEMaTUYECKUE MOIEIN

VH>KEHEPHOUN
JESITEIIbHOCTH

3aKOHBI U MaTCMaTU4YCCKU
MCTOJBbI JJIA PCUHICHUA
3ala4 TCOPCTUYCCKOTO U
MMPUKIAAHOI'0 XapaKTepa

JUIsl KOHKPETHBIX IIPOLIECCOB, IPOBOJUTD
HE0OXO0IMMBIE PacyeThl B paMKax IOCTPOCHHON
MOJIEJIN; HCII0Ib30BATh BO3MOKHOCTH
BBIYHCIIUTEIBbHON TEXHUKU U IPOrPaMMHOI0
o0ecreyeHts; BbIIENATh KOHKPETHOE (PU3NIECKOe
coJiep’KaHue B IPUKIIAHBIX 3a7adax Oynyien
JIeATEIIbHOCTH.

HABBLIKH:
NJ1 OTIK-1.3 Bnageer 3HAHUA:
HaBbIKaMH YMEHHUA:

HCITOIb30BaHUs 3HAHUH
bU3MKH U MaTEMATHKU
MIpU PEUICHUN
MPAKTUYECKUX 3a7a4

HABBIKM: HABBIKH: OPTaHU3AIlNHN U3MEPEHUHN U
UCTIBITAaHUN 000PYAOBaHUS (CUCTEM, YCTPOUCTB U UX
3JIEMEHTOB), B TOM YHCJI€ COCTABIEHHS TPOrpaMM U
MIPOTOKOJIOB; HABBIKAMH MHCTPYMEHTAIbHBIX
M3MEPEHUH C UCTIOIF30BaHUEM CTaH/IAPTHBIX CPEJICTB
(mprOOPOB U UHCTPYMEHTOB).

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

JucnunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.
JucnurninuHa sSBIseTcs 0053aTeTbHON

Jlost

MPOAOJIKCHU A

(dbopmMupoBaHUs

3asaABJICHHBIX

KOMIIETEHIIUIH HCO6XOI[I/IMBI 3HaHUA

npeaniecTByromux auciummina: Martematuka (OITK-1), Xumus (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM MJIsi MPOIOIKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMIA B CICAYIONIMX JUCIMILIMHAX: ODJEeKTpoMarHuTHbIe mmoist u BomHbl (OITK-1),
Owusuueckue ocHOBbI AekTpoHuKH (OIIK-1), Teopernueckue ocHoBbI 3nekTpoTexHUKH (OITK-1),
OnektpoMarauTHble 1ost U BoiaHb! (OIIK-1); mpaktukax: YueOHasa npaktuka (03HAaKOMHUTEIbHAs)
(OIIK-1), VYueOnas mpaktuka (o3HakomutenbHas) (OIIK-1); rocymapcTBeHHONH HTOTOBOIA
arrectanuu B popme: BrimonHeHre u 3ammTa BBITYCKHOM KBatudukanuonnoi paborsr (OITK-1),
BeinonHeHne 1 3a1uTa BBITYCKHOW KBanupukanunonHou padotsr (OITK-1)

Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4



Jis GopMupOBaHUS 3asBICHHBIX KOMIETEHLUH HCMONB3YIOTCS METOAO0JIOIMYECKHE TEXHOJOIHH,
peanu3yronme AesATeIbHOCTHBIA, JUYHOCTHO-OPUEHTUPOBAHHBIM, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJIBI.

OCHOBHBIMHU CTPAaTETMYECKUMHU TEXHOJIOTMSMU SIBISAIOTCA: JICKLIIMOHHBIC 3aHATHUS, IIPAKTUYECKUE U
1ab0paTOpPHBIE 3aHATUS

Ha noctuxeHne KOHKPETHBIX IieJel 0O0ydeHus HamnpaBieHbl IPUMEHSEMble TaKTHUECKHUE
TEXHOJIOTMM: KJIACCUYECKasl JICKLIUs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

2 cemecTp

N Komunuectso | @opmupyemslie
Buabl u Tembl 3aHsATHI

4acoB KOMIICTECHIHH
MexaHuka. 90 OIlK-1
Jlexuus. Mexanuka 2
Jlekuyst. Puznueckasi KapTUHa MUpa. OCHOBBI MEXAHHUKH.
JlaboparopHas pabota. JlaboparopHas pabora. Mi3ydeHue 3akOHOB 2
BpALIATEIbHOIO IBWKEHUs Ha MagTHUKE O0epOeka.
[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue. OCHOBBI 2
MEXaHUKU.
CamocrosrenbHas padora. TeMbl TeopeTnyeckoro Marepuaia ajis 2
CaMOCTOSTEJIbHOIO U3yUYeHHUs 1o pa3aeny "Mexanuka':
1. MexaHuka, pa3aenbl MEXaHUKU. Buabl MexaHn4eckoro
JBWKeHUs. MaTepuajibHasi TOUKa, a0COIIOTHO TBEPAOE TEIO.
CamocrosrenbHas pabora. 2. [loctynarensHoe aBuxeHue. Bekrop 2
cpeaHeil ckopocTd. MrHoBeHHast CKOpocTh. CpeHsist myTeBas
CKOPOCTb.
CamocrosrenbHas padora. 3. CpenHee yckopeHre. MrHOBEHHOE 2
ycKopeHue. BeKTop moJHOro YCKOPEHHUS U €r0 COCTaBJISIIONIME.
CamocrosrenbHas padora. 4. [IBrkeHre MaTepUaIbHOM TOUKH 110 2
OKPYXKHOCTH. YT0JI IOBOPOTA, YIJIOBasi CKOPOCTb, YTIIOBOE
YCKODEHHUE.
CamocrosrenbHas padota. 5. CBs3b YITIOBBIX U JIMHEHHBIX BEJIMYUH. 2
CamocrositenbHas pabota. 6. [lepBrrit 3akon HeroToHa. 2

NuepuunanbHble cuctemsl oTcuera. [loHsiTHe nHEepTHOU U
TpaBUTAIIMOHHOM Macc.

CamocrosrenbHas padora. 7. [Tonstue cunbl. BTopoii 3akoH 2
Herotona. MMmynsc Tenra 1 MMITYJIbC CHIIBL. 3aKOH HW3MEHEHUs
VMITYJIbCA TeJd. Y DABHEHUE JBUKECHUS B TIUHAMUKE.

CamocrositensHas padora. 8. B3aumopeiictsue ten. Tperuii 3aKkoH 2
Herotona. immynbe cuctemsbl Tell. 3aKOHBI H3MEHEHUS U
COXPaHCHU UMIIYJIbCa MexaHquCKOﬁ CHUCTCMBI.

CamocrosrenbHas pabora. 9. Llentp macc. YpaBHeHUE IBUKCHUS 2
IIEHTpa Macc.

CamocrosrenbHas padota. 10. [Tonsitue pabotsl. Pabota 2
IMOCTOSTHHOM 1 IEPEMSHHOM CHJIBI. MOIITHOCTb.

CamocrosrenbHas padora. 11. IloHsTHE SHEPrUN B MEXaHHKE. 2
Kunetnueckas sHEpPrusl.

CamocrosrenbHas padora. 12. KoHcepBaTUBHBIC U JHCCUTIATUBHBIC 2

cuibl. IIpuMepsl.

CamocrosrenbHas padora. 13. [lotenuuanbHas sueprusi. Csi3b 2




MEXK]1y TOTEHIHAIBLHON YHEPTUEN U CUIIOM.

CamocrosrenbHas padora. 14. [TonHas MexaHHUECKasi SHEPTHSL.

3aKOHBI U3MEHEHHUS U COXpaHCHUA MMOJIHOM MEXaHUYEeCKOM OHCPIHHu.

CamocrosrenbHas padora. 15. JluHamuka BpamaTeasHOro
JBYOKEHUS. MOMEHT MHEPLIMU MaTepUaIbHON TOUKH, CUCTEMBI
MaTepualbHEIX ToUek, Tesra. Teopema IllTelinepa.

CamocrositensHas padora. 16. Kunetnaeckas sHEprus
Bpaluaronerocs tesna. Kuneruueckast sHeprusi Teina,
YYaCTBYIOIIETO BO BPAIllaTEIbHO-MIOCTYNATEIbHOM JIBUKECHUH.

CamoctositenpHas padota. 17. MOMEHTHI CHIIBI OTHOCHUTEIIEHO

TOYKH M OTHOCUTENLHO ocu. PaboTa IIpHU BpallaTCJIbHOM ABUXCHUU.

OcHOBHOE YPaBHCHHUC JUHAMKWKHU BPpallaTCIIbHOI'O JBHXKCHHAA.

CamocrostenpHas padbora. 18. MOMEHTBI UMITYJIbCa MaTEpHATIbLHON
TOYKH OTHOCHUTEIIbHO TOYKH U OTHOCUTEIIBHO OCH. MOMEHT
MMITYJIbCa TeJla OTHOCUTENIbHO OCH. 3aKOH COXPAaHEHUS MOMEHTA
MMITYJIbCA M €T0 PUMEHECHHE.

CamocrositenbHas padora. 19. JlapneHue B )KUIKOCTH H rase.
3akonsl Ilackang u ApxuMmena. YpaBHEHHE HEPA3PLIBHOCTH.

CamocTtosrenbHas padora. 20. PensTuBUCTCKUN UMITYJIIBC.
YpaBHEHHE TUHAMUKH B PEISTUBUCTCKON MEXAHUKE.
NHBapuaHTHOCTh ypaBHEHUS JBUKEHUS OTHOCUTEIBHO
mpeoOpa30BaHUii.

CamocTtosrenbHas padora. 21. [TonHas sHeprusi, S3HEPTrUs MOKOs U
KHHETHYECKasi YHEPTUS B PEIISITUBUCTCKON MEXaHHUKE. 3aKOH
B3aMMOCBS3M MacChl U SHEPTUH, €T0 IPUMEHEHHE.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
PI'P

BoinonHeHue caMoCTOATENbHBIX padOT MO PEIICHUIO 3a]1a4 110
Teme: MexaHuka (MIpUMepbl pelieHus 3a/1a4, HoMepa A
CaMOCTOSITENILHOTO PELICHHS U COOPHUK JJIs1 TPAKTHUECKUX
3amanuit mpeactasieHbl Ha OK);

BoinonHenue pacueTHO-rpapuuecKkoro 3aaHus 1o J1adopaToOpHbIM
pabotam

BrinonHenue TeCToB Mo 3amuTe 1adopaTopHBIX padot "U3yuenue
3aKOHOB BpalllaTeIbHOIO ABMKEHHsI Ha MasTHUKe OOepOeka"
(manHbI€ TIpencTaBieHbl Ha OK);

BrinonHeHue TecToB Mo JEKIMOHHOMY MaTepHaiy

N3yuenue Teopernyeckoro Marepuania "®dusndeckas KapTuHa
mupa" - 0630p Ha DK (aBomonus Beenennoii, 0CHOBBI (PU3MKH
MHUKPOMHUPA, sIEpPHAst JHEPTETHKA);

BrinonHeHue TecTa 1o TeopeTHYecKoMy MaTepually paszesa
"Mexanuka" (magable npeacrasiaeHbl Ha DK).

42

MKT u TepMoauHaMuKa.

42

Jlexums. Jlekus. MoneKynsipHO-KUHETHYECKAs TEOPHSL.
OCHOBBI TEPMOAMHAMHUKH.

JlaGopaTtopHas pabora. JlabopaTopHas paborta. OnpeneneHue
koddunmenta [Iyaccona

IIpaktnueckoe 3ansaTue. [Ipaktuyeckoe 3anarue. OCHOBHbIE
3akoHbl MKT. OCHOBBI TEPMOJMHAMUKHU. DJIEMEHTHI
CTATUCTHUYECKON (DU3UKH.

CamocrosrenbHas pabora. TeMbl TEOPETHUECKOT0 MaTepuaa Jjs

CaMOCTOSITEIIbHOTO U3yUeHHUs 10 pa3aeny "MonekymsipHas puznka
m

OIlK-1




TepMOJMHAMUKA":
1. CTaTuCTHYECKUN U TEPMOJUHAMUYECKUI METO/IbI HCCIIEIOBAHUS
BelecTBa. TepMOIMHAMHYECKUE TTapaMETPHhI.

CamocTtosrenpHas padora. 2. MneanpHbii ra3. 3aKOHBI UICATLHOTO
rasa.
OcHosHoe ypasaHenue MKT.

CamocrostenbHas pabora. 3. 3akoH MakcBeiia o pacrpeae/iCHUH
MOJIEKYJI HJI€AJILHOT'O T'a3a I10 CKOPOCTSIM.

CamocrosrenbHas pabota. 4. bapomerpuueckas popmyia.
Pacnpenenenue bonbiimana.CpegHee 4ucio CTOIKHOBEHUM U
CpeaHsis AJIMHa CBOOOJIHOTO Mpobdera MOJIeKyII.

CamocrosTenbHas pabdora. 5. SIBieHus nepeHoca B
TEPMOJIMHAMUYECKH HEPABHOBECHBIX CHCTEMAX.
TemnonposonHocTs. Auddy3ua. BaskocTs.

CamocrosTenbHas pa60Ta. 6. Yucno creneHei CBO6OI[BI MOJICKYIJIBI.

3aK0H paBHOMEPHOT'O pacipeieNICHUsI SHEPTUH 10 CTETICHSIM
cB000AbI MOJIEKYJI. BHYTpEHHsIsS SHEprus U1ealbHOro rasa.

CamoctosrenpHas padora. 7. Terora u padora. [lepBoe Hauano
TepMoMHaMHKH. [IpuMeHeHre IepBoOro Havyaaa TEpPMOJIMHAMHUKH K
Pa3JINYHBIM [IPOLECCCaM.

CamocrositenbHas padora. 8. TermmoemMkocTs. YpaBHeHue Maiiepa.
Du3pyecKkril CMBICH YHUBEPCAJIbHOM ra30B0O# MOCTOSTHHOM.

CamocrosTenbHas pabora. 9. AnqnabaTH4ecKuid Ipoiece.
VYpasuenue [lyaccona.
IToauTponHbIE IPOLIECCHI.

CamocrositensHas padora. 10. [uki. KITJ[ nuxma. O6paTumeie u
HeoOpatumeble nporecchl. [uki KapHo.

CamocrosrenbHas padora. 11. Durponus. Cratuctuueckoe
TOJIKOBaHME SHTponuu. Bropoe Hauaio TepMOAMHAMUKHY.

CamocrosrenbHas padora. 12. Cuiibl ¥ NOTEHIMAIbHAS SHEPTUS
MEXMOJIEKYJIIPHOTO B3aUMOAEHCTBUS. Y paBHeHue Ban-n1ep-
Baannsca. M3oTtepmnl Ban-nep-Baaigbca.

CamocTtosrenbHas pabota. 13. BHyTpeHHss SHEprus peaabHOro
rasa.

®da3oBble IEPEXObl BTOPOro poAa. Juarpamma cocTosiHuUS.
Tpotinas Touka. YpasHenue. Kmaiinepona - Knaysuyca.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
PI'P

3amanus A7 CaMOCTOSITENIbHON pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
BeIToTHEHNE caMOCTOSATEIBHBIX Pa0OT MO PEIICHHUIO 33]1a4 110
Tteme: «MonekymspHas GU3uKa U TePMOIMHAMUKAY», « ITEMEHTHI
CTaTHUCTUYECKON PU3UKM» (IpUMEpHI pelIeHns 3a/1a4, HoMepa s
CaMOCTOSITENILHOTO PEIICHHS] U COOPHUK IS TPAKTHUECKUX
3aiaHuii peacTaBiaeHbl Ha DK);

Brinmonuenue pacyeTHO-TpaduvIecKoro 3a/iaHus mo J1abopaTopHoit
pabote «Onpenenenue Cp/Cv st Bo3yxay» (1aHHBIS
npexacrasiensl Ha JK);

BrimotHeHME TecTa 1Mo 3amuTe J1abopaTopHOi paboThI
"Onpenenenne Cp/Cv st Bo3ayxa'" (IaHHBIE IPEACTABICHBI HA
9K);

BrimonHeHue Tecta o TEOPETUIECKOMY MaTepHally pas/erna
"MonekyispHas Gusnka u repmoarHamuka” (Ha IK).
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|I/IHa${ KOHTaKTHas padora: 0
3 cemecTp
. Komnyectso | DopMupyemsbie
Bunel v Tembl 3aHATUN
4acoB KOMIETEHINH

DJIeKTPOMATHETH3M 239 OIIK-1
Jlexnus. Jlekuusi. OCHOBBI 2JIEKTPOMArHeTu3Ma. 2
JlaGopaTtopHas pabora. JlabopaTopHas padora. OnpeneneHue 2
VJICIBHOTO 3apsiia 2JIEKTPOHA METOJIOM MarHETPOHA.
[TpakTueckoe 3austue. [Ipaktuyeckoe 3aHsITHE. DICKTPUUECTBO. 1
MarueTtusm.
CamocTosrenbHas pabora. TeMbl TeopeTHyeckoro Marepuania asis 4
CaMOCTOSITEJIbHOTO U3yU€HHUs 110 pa3aeny "DnekTpocraruka'
1. DnexTpu3zanus Ten TpeHueM. JJucKkpeTHOCTh 3apsiioB.
DIeMeHTapHEIN 3apsa. 3aKOH CO
CamocTtosrenbHas pabota. 2. BzaumoaelicTBre 3IeKTPUIECKUX 4
3apsaoB. 3akoH KyioHa.
CamocTtosTrenbHas padoTa. 3.9JeKTpOCTaTHUECKOE MOoJIe. 4
HanpspxkeHHOCTB a5ieKkTpocTatndeckoro noss. [lose Touednoro
3apsiaa. [IpuHIUI Cynepno3UIUK SIEKTPOCTATUYECKOTO MOJIS.
CHUJIOBBIC JIMHUU JIEKTPOCTATHUECKOTO TOJISI.
CamocTtosrenbHas padota. 4. [loTok BekTOpa HAIPSHKEHHOCTH 4
anekTpocrarndeckoro noisi. Teopema Octporpaackoro-I"aycca s
JIEKTPUUYECKOTO MOJIs B BAKYYME.
CamocrosrenbHas padota. 5. [Ipumenenne Teopemsr ["aycca k 4
pacyeTry 3JeKTpOCTaTHUECKUX MOJIeH 3apsHkeHHONW OeCKOHeUHOH
TUIOCKOCTH, c(hepBbl, IIapa U IMJIMHIPA B BaKYyMeE.
CamocrosrenbHas padora. 6. PaboTa 1o nepeMerieHnto TO4eyHOro 4
3apsijia B TI0JI€ TOYEUHOTo 3apsiia. Teopema 0 MUPKYISIIIANA BEKTOpa
HaNpsHKEHHOCTHU 3JIEKTPOCTaTHUECKOTO MOJIsl.
CamocrosrenbHas padora. 7. IloTeHIMa 2IeKTPOCTaTHYECKOTO 4
noJs1. Pa3HOCTh NOTEHIMATIOB
CamocrosrenbHas padora. 8. CBs3b MEXy HAIIPSHKEHHOCTBIO U 4
MOTEHIIMAJIOM. DKBUIOTEHIIUAIbHbIE TTOBEPXHOCTH.
CamocrosrenbHas padora. 9. Tunsl nuanextpukos. [onspuzanus 4
JUDIIEKTPUKOB. Hanps»KeHHOCTh MO B AUDJICKTPUKE.
CamocrositensHas pabora. 10. Teopema [Maycca nist 4
AIIEKTPOCTATUYECKOTO MOJIS B IUAJIEKTPHUKE. Y CIIOBHSI HA TPAHULIE
pasjiena IBYX JIUDJICKTPHKOB.
CamocrosrenbHas pabora. 11. IIpoBOAHMK B 31€KTPOCTATUYECKOM 4
noJie. DIEKTPOCTATHYECKOE TIOJIE B MTOJIOCTH TIPOBOIHHKA.
DeKTpocTaTHueCcKass MHAYKIUSA. DIeKTPOCTaTUuYecKas  3aluTa.
CamocrositenbHas pabota. 12. EMKOCTh yeTMHEHHOTO MPOBOHHKA. 4
Konnencaropsl. EMkocTh koHZeHCaTOpOB. CoeTMHEHNE
KOHJICHCATOPOB.
CamocrosrenbHas padota. 13. DHeprus CUCTEMBbI MIEKTPHUECKUX 4
3apsiIoB. DHEPTHs 3apsHKSHHOTO MPOBOIHUKA M KOHICHCATOPA.
DHeprus
CamocrositensHas padbora. 14. DnekTpuyecKkuii TOK. Y CIIOBUS 4
cymiectBoBaHus. Cuila U IJIOTHOCTh TOKA.
CamocrositensHas padora. 15. Croponnue cuibl. DJIC. 4

Hanpsixenne.




CamocrositenbHas pabora. 16. 3akon Oma 1711 OTHOPOTHOM TIENH B
HHTErpAILHON U nuddepeHnnansHoi GopMe.

CamocrostenbHas pabora. 17. ConpoTHBICHHE TPOBOTHUKOB.
CoenuHeHue MPOBOIHUKOB. 3aBUCUMOCTb COITPOTHBIICHUS
IIPOBOJAHHMKOB OT TeMieparypbl. CBepXIPOBOIUMOCTb.

CamoctosrenpHas padora. 18. Pabora u montHoCTh
3JIEKTPUYECKOro ToKa. 3akoH /oy - JIeHla B uHTerpaabHOU U
nuddepeHaILHON hopMax.

CamocrostenbHas padbora. 19. 3akonsr OMa UIsi HEOJHOPOIHOTO
y4yacTKa enu U Uit 3amkayroi nenu. [Ipasuia Kupxroda.

CamocrosrenbHas pabora. TeMbl TeopeTHyeckoro Marepuana asis
CaMOCTOSITEJIbHOTO U3y4YeHHUs 110 pazaeny "Marnerusm":

1. OnbiTel OpcTena. MaruutHoe noje. BekTop MarHuTHOM
uHIyKIUA. CUIIOBBIE IMHUM MAarHUTHOTO TIOJISL.

2. MarnuTtHOe noJie MpoBOJIHUKA C TOKOM. 3akoH buo-Casapa-
Jlarmaca. [IpuHIUIT Cyneprno3uium MarHuTHOTO TOJISL.

3. JleficTBME€ MarHUTHOTO NOJI HA MPOBOJIHUKY C TOKOM. Cuia
Awmmnepa. JleiicTBuE MarHUTHOTO TIOJIS HA JIBUKYIIMECS 3apsibl.
Cuiia Jlopenua. JIBuxeHue 3apsyK€HHbIX YaCTUL B MArHUTHOM
oJje.

4. ITorok BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca s
MAarHuTHOTO 1noJis. Teopema o HUPKYJISIUUHA BEKTOPA MATHUTHON
MHIYKIUU B BaKyyMe. MarHuTHOE MoJjie COJIEHOUAAa U TOPOUIa.
5. Pabora no nepeMenieH1Io IpoBOIHNKA U KOHTYpa C TOKOM B
MarHuTHOM IOJIE.

6. OnbiTel Dapazes. SIBneHne AIEKTPOMArHUTHON UHIYKITUH.
3axoH Papanes. [Ipasuno Jlenna.

SBnenune camonnaykiuu. [lorokocuennenne. NHIyKTUBHOCTD.
OJ1C caMOMHAYKIINH.

7. DHeprus MarHuTHOTO 1nojist. O0beMHast IIOTHOCTh SHEPTUU
MarHUuTHOTO TOJIA.

8. MarauTHoe 1oJje B BeniecTBe. MarHuTHOE 1oJie aTOMOB U
MOJIEKYIIL.

9. Tumnbl marueTukoB. J{ua-, mapamaraetusm. Bektop
HaMarHn4eHHocTH. Hanps>keHHOCTh MarHuTHOTO noJisi. MarauTHas
BOCITPUUMYHUBOCTH U MAarHUTHAS TIPOHUIIAEMOCTb.

10. 3aK0H MOTHOTO TOKA /JI1 MArHUTHOT'O TIOJISL B BEILIECTBE.

11. OcHoBbl TeOpur MakcBesuia 11 JIEKTPOMAarHuTHOTO MOJIA.
VYpaBHenust MakcBesia B HHTErpaIbHON U aud. hopme.

41

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
PI'P

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
BrImonHeHne caMOCTOATENbHBIX padOT MO PEIICHUIO 3a]1a4 110
TeMaM: «JIEKTPUIECTBO», «MarHeTusm» (IpUMepsl peIIeHus
3aJa4, HOMepa JJIsl CaMOCTOSITENIbHOTO PElIeHHs U COOPHUK ISt
IIPAKTUYECKUX 3a7jaHuil peacrasiaeHsl Ha OK);

BrimonHenue pacueTHo-rpaguueckux 3aJaHuii o sabopaTopHon
pabote «IIpoBepka Teopemsl ["aycca» (aHHbIE IPEACTABICHBI HA
9K);

BrinonHenue Tecta 1o TEOPETUUECKOMY MaTepHally paszeia
"OnekTpoctatuka", "Marnetusm" (maHHbIe npeacTaBieHbl Ha DK).
XPaHEHUs IEKTPUYECKOr0 3apsaa.
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KoJse0aHus ¥ BOJHBI 43 OIIK-1

HpaKTI/ILIeCKOC 3aHATHUC. HpaKTI/I‘leCKOC 3aHsaTHe. BojHOBas onTHKA. 1

CamoctosrenbHas pabora. TeMbl TeopeTHyeckoro Marepuana asis 21
CaMOCTOSITENILHOTO U3yueHus 1o paszaeny "KoneGanus u BomHbI":
1. KonebarenbHble nporecchl. ['TapMoHndeckue kojaebaHus U ux
XapaKTEPUCTHUKHU.

2. MexaHnueckue rapMoHHIecKue Konebanus. ["apMoHnIecKuit
ocumusITop. [IpyKUHHBINA, PU3NISCKUN 1 MATEMATUICCKHIA
MasITHUKU.

3. CBoOOIHBIC TAPMOHMYECKHE KOJIeOaHuUs B KOJIEOATEIIbHOM
KOHTYpE.

4. CnoxxeHre TapMOHUYECKUX KOJIeOaHW OJTHOTO HAIpaBJICHUS U
OJIMHAKOBOM 4acTOThl. ClI0kKEHUE ABYX B3aUMHO
NEePIEeHIUKYISPHBIX KOJIEOaHUHM OAMHAKOBOM YaCTOTHI.

5. 3aryxaromue konebanus. ABTokoseOanus. BeiHy X IeHHbIE
Kosiebanus. Pesonanc.

6. Bonnsl. [Ipupozaa u knaccudukaius BoiH. Y paBHEeHUE Oeryiieit
BOJIHBI. XapaKTepPUCTUKa BOIH. Pa30Basi CKOPOCTh BOJIHBI.

7. DIIEKTpOMarHuTHbIE BOJHBI U UX CBOMCTBA. BekTop YMoBa-
[ToWTHHrA.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
PI'P

3aaHus AJI CaMOCTOSITENIbHOM paboThl, B TOM YHUCJIE BBIIIOJIHEHHE
BrimonHeHne caMocTosATeIbHON paboThl O PEIICHUIO 33124 0
teme: «Konebanus 1 BOJHB (TPUMEPHI PEIICHUS 3a71a4, HOMepa
JUTSL CAMOCTOSITEIBHOTO PEIIEHUS] M COOPHUK IS TPAKTUIECKIX
3aanuil npeacrasieHbl Ha OK);

BrInonHEHNE TECTOB 10 TEOPETUUECKOMY MaTepHally pa3ielia

"Konebanusa u Boaubl" (JaHHbIE npecTaBiacHbl Ha DK). 21

WHas KoHTaKTHas paboTa: 0

IToaroToBka K SK3aMeHY 30

ITpoBeeHNE SK3aMeHA 6
4 cemecTp

. Komnuectso | @opmupyemsbie
Buael u Tembl 3aHATHN

4acoB KOMIETEHIINH
BoJsiHoBasi onTHKA 65 OIlK-1
[TpakTudeckoe 3austue. [Ipaktuyeckoe 3anstue. BonHoBas onrTuka. 1

CamocrositensHas padota. TeMbl TEOPETHUIECKOTO MaTepHaia Jist 32

CaMOCTOSITENIBHOTO U3y4eHUs 1o pa3feny "BonHoBas onTuka':

1. UnTepdepenius cBeta. Y cinoBus MakCUMyMa U MUHUMYyMa IpU
untepdepeniu. OnbiT KOHra.

2. Audpakuus ceeta. Y cinoBus HabmoaeHus audpakuuu. [Tpunnun
I'tolirenca-dpenerns.

3. Meron 308 ®penens. CporictBa 30H @penens. 30HHas
IUTACTUHKA.

4. Iudpaxus OpayHrodepa Ha MIOCKON SN MPU HOPMATEHOM
NaJICHUN CBETA.

5. Nudpakuus Opayarodepa Ha AubpaKIIMOHHON pEIIETKE.

6. ucniepcus ceera. HopManbHasi 1 aHOMalIbHask AUCIIEPCUSL.

7. Ilomsipu3anys cBeTa.




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
PTP

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
BolnonHeHue caMoCTOATENbHOM pabOThI IO PELICHHUIO 3a/1a4 110
TeMme: «BonaHoBast onTrKay (IpUMephl pelieHus 3a/1a4, HoMepa JJis
CaMOCTOSITEIILHOTO PEIICHHS B COOPHUK JJIST TPAKTHIECKHUX
3a1aHuit peacTaBiaeHbl Ha DK);

Brimonnenue pacueTHoO-rpaguUeCKUX 3aJaHui 0 JaOOpaTOpHOU
pabote «3yuenue audpakiuu ceeta» (JaHHbIE MPEICTaBICHbI HA
9K);

Brimonnenue tecta no 3anute 1adoparopHoit pabotel «M3yueHnue
T pakIuu CBeTa» (IaHHbIe MpeacTaBieHbl Ha DK);

BrinonHeHne TecToOB 10 TEOPETHUECKOMY MaTepualy pas/ela

"BonroBas ontuka" (anHble npeacrasieHs Ha DK). 32

KBanroBas onTtuka. JiieMeHThbI (U3UKH ATOMHOIO S/IPa U 75 OIIK-1
3JIEMEHTAPHBIX YACTHII.

JlaboparopHnas pabota. Jlaboparopnas padota. U3yuenue 2

BHenHero ¢orodddexra.

[TpakTuueckoe 3ausatue. [Ipakrnyueckoe 3anstre. KBanrosas 1

OITHKA.

CamocrosiTenbHas padoTta. 3aiaHust 111 CaMOCTOSTEIIBHONW PabOTHI, 36

B TOM YHCJIE BBIIIOJIHEHHE
BeinosnHeHne caMocToATeNbHOM paboThl 10 pelIeHH o 3a/1a4 110
Teme «KBaHTOBas onTHKa» U «DJIeMEHThI (PU3UKU aTOMHOTO sijipa U
3JIEMEHTAPHBIX YacTUID (IPUMEPBI PELICHUs 3a1a4, HoMepa JUis
CaMOCTOSITENIbHOTO PELICHHS] U COOPHUK JJIs1 TPAKTHUECKUX
3amanuit mpeactasieHbl Ha OK);

Brinonnenue TecToB mo 3amure JadopatopHoi padbotsl "IIpoBepka
3akona Credana-bonpiimana";

N3ydeHne TeopeTuecKkoro Mmatepuaia "IaeMeHTbl GU3UKI
aTOMHOT'O 5i/Ipa U 3JIEMEHTapHbIX YacTull" - 0030p Ha DK
(ecrecTBEeHHas M UCKYCCTBEHHAs! PaIUOAKTUBHOCTD);

BrInonHEHNE TECTOB 110 TEOPETUUECKOMY MaTeEpUaly paszeia
"KBaHToBas ontuka. DieMeHThl (PU3UKU aTOMHOTO A1pa U
3JIEMEHTapHBIX YacTUI" (JaHHbIe MpeacTaBiaeHsl Ha JK).

Tembl TeOpeTHUECKOro MaTepuaia Jyisi CaMOCTOSATEIbHOTO
u3ydeHus 1o pazzaeny "KBanroBas onTuka. D1eMeHTh GU3NKU
AQTOMHOTO SIApa M JIEMEHTAPHBIX YacThll':

1. TersoBoe U3Ny4YeHNE U €T0 XapaKTEePUCTUKH. AOCOTIOTHO
yepHoe Teno. 3akoH Kupxroda. PaBHOBECHOCTH TETIIIOBOTO
u3nydenus. 3akonsl Ctedana-bonbimana, cmemienus Buna.
®opmynbl Panes-/xxunca u [1nanka. ['unore3a o KBaHTOBOU
IIPUPOJIE TEIUIOBOTO U3IIyUEHUS.

2. Bunel poroaddexra. 3akoHsl BHEHIHET0 GPoTo3PdexTa.
YpaBHenue DitHinTeitHa 1151 BHemIHEro (GoTodddekra.

3. DHeprus, Macca 1 UMITYJIbC CBETOBBIX KBaHTOB. JlaBlieHHE CBETA.
4. Mopnenu aroma ToMcoHa, nimaHetapHas Mojens Pesepdopra.

5. JImnenyatsii criekTp aroma Bogopona. Cepun JlaiimaHa,
Bansmepa, [Tamena. O6o06menHas Gpopmyna banemepa.

6. Atom Bogopoza o bopy. Iloctynarsl bopa. Onbir ®panka u
I'epua. Ciextp atoma Bogopoja o bopy.
KopmyckynisipHO-BOJHOBOM /1yaju3M CBETA.




7. CooTHomieHus HeomnpeaeneHnocrei I eizendepra.
BonnoBast pyHKIMS 1 ee CTAaTUCTUYECKUN CMBICIT.

8. BpemenHoe u crarmonapHoe ypasHenus lllpenunrepa.
9. ATOM BOIOpPO/Ia B KBAHTOBOM MEXaHUKE.

3anaHus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BBITIOJIHEHHE
PTP

3ananus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
Brinonnenue camoctoaTenbHON paboThI MO PEMICHUIO 33124 110
teme «KBaHTOBas onTHKa U «DJIeMEHThI (PU3UKU aTOMHOTO sijipa U
AJIEMEHTApHBIX YaCTUID (IPUMEPHI pEIlICHUs 3a1a4, HOMepa JJIs
CaMOCTOSITENILHOTO PEHICHHS U COOPHUK JJIsI TPAKTHUECKUX
3ajanuil npeacrasiaeHbl Ha DK);

BrlimotHeHME TeCTOB 110 3amuTe abopaTopHoit pabotsl "[IpoBepka
3akona Credana-bonpimana";

W3ydeHue TeopeTrHuecKkoro Mmatepuania "IaeMeHThl GU3HKU
aTOMHOTO SIIpa U JIEMEHTapHbIX YacTull" - 0030p Ha DK
(ecTecTBEHHAs! M UCKYCCTBEHHAs! PAIUOAKTUBHOCTB);

BrinonHeHue TECTOB MO TEOPETUUECKOMY MaTepHay pa3jena
"KBaHnToBas ontuka. DeMeHThl (PU3UKU aTOMHOTO A1pa U
sJIEMEHTapHbIX YacTull' (JaHHbIe npeacTaBielbl Ha DK). 36

WNuas kontakTHas pabora: nuddepennmpoBannbiii 3a4et (bPK) 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3yueHne NUCUUILUIMHBI PEKOMEHYETCS HayaTh C O3HAKOMJIEHHUs ¢ paldoueil mporpamMmoii, ee
CTPYKTYpOll UM COJepKaHMEM pa3ZenoB. YUeOHbI Marepuan CTPYKTYpUPOBaH, H3y4CHHE
JUCHUITIINHBI OCYIICCTBIIAACTCA B TEMaTHYECKOH IMOCJICA0BATCIBHOCTH.
3aHATHS JIEKIMOHHOI0 THNA JAalOT CHUCTEMATHU3UPOBAHHBIC 3HAHUA 10 JUCLUILIUHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HanOoJee CIIOKHBIX U Ba)XXHBIX BoINpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTHUPOBaHUE y4eOHOro MaTepuaia; oopamarb BHUIMaHUE Ha
(GOpMYyJIUPOBKM U KaTEropuH, pacKpblBalOIIUE CYThb MPOOJIEMBl, SBIEHUS WM TpOIecca;
Saq)HKCI/IpOBaTI) BBIBObI u MMPAKTUYCCKUC PEKOMEHOAalN.
ITonroroBka K 3aHATHSAM CEMHHAPCKOI0 THIIA BK/IIOYAEeT O3HAKOMIIEHHE C IIJIAHOM
NPAaKTUYECKOI0 M JIabOpaTOPHOIO 3aHATHH; pPabOTy C KOHCHEKTOM JIEKIUH, BBINOJHEHHE
JIOMAITHETo 3aJaHusi, paboTy ¢ y4yeOHOHM M y4eOHO-METOAMYECKON JUTEepaTypoil, Hay4YHBIMH
U3JIAaHUSIMU U DJIEKTPOHHBIMH 00pa30BaTENIbHBIMU pECypcaMM, PEKOMEHIOBAHHBIMHU paboueit
IporpamMmoin JUCLUTIINHBI .
ConepxaHne caMOCTOATEIbHOH PadoThl onpenaessercs padouelt MporpaMMol TUCHMILIMHBI,
OLICHOYHBIMU M METOAUYECKMMM MaTepHUallaMU, 3aJaHUAMU U YKa3aHUSMH [pPENojaBaTeris.
CamocTosTenbHasi paboTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOH Qopmax.
D GhEeKTUBHBIM CPECTBOM OCYIIIECTBICHUSI CaAMOCTOATEILHON pPAOOTHI SIBIAETCS DJICKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTeNbHasl Cpella YHUBEPCUTETa, KOTOpas O0ecledyuBaeT JOCTyN K
oOpa3oBaTenpHOW  mporpamMme, paloueil  mporpamMme  AMCHUUIUIMHBL, K  3JEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAaM, MpodeccroHaIbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHUCTEMAaM.

W3yueHne AUCHUIIMHBI BKJIIOYAET BBIMOJHEHHE pacu&THO-Tpaduueckoil paboThl, 1a00paTOpHOit

paboTHI.
[TepuonuuHOCTh MpOBEAEHUS, (POPMBI TEKYIIErO KOHTPOJIS YCIIEBa€MOCTH, CHCTEMa OIICHUBAHUS
xoza OCBOCHUS TMCITUTIITIH IPE/ICTABIICHBI B paboueit nporpamme.

®dopMoli MPOMEKYTOYHOM aTTECTAI[MU 110 JTUCHUIUIMHE SBJISICTCS  OaJUTbHO-PEUTHHTOBBIN

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOAMYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI



6.1. YueOHO-MeTOMUECKOE 0OECIIEUEHNE

KomnuectBo
AK3EMIUISIPOB MEYATHBIX

Nefe CHnucok UCIoJIb3yeMOH JTUTEPATYPhI U3/IHUH, UMEIOUWXCS B

n/m OuOJIHNOTEKE, MITH

AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET
YYEBHbIE, YHEBHO-METOJMYECKHWE U HAYUYHBIE U3JJAHU

1. |Tpodumosa, Taumcus MBanoBna. Kypc ¢usuxu [Tekcr] 88
[yueOHOE nocobue TUTst WH)XCHEPHO-TEXHUYECKHUX
cnenmansHoctei By30B] / T. U. Tpopumona. 22-e usn., crep.

Mocksa: Akagemusi, 2016. - 557, [1] c¢. ISBN 978-5-4468-
2840-1. Dx3emmuisapsl: Bcero 88.

2. |YeproB, Anekcanap I'eoprueBmd. 3agauHuk 10 (U3KKE 71
[Texer] : [yue6. mocobme mist BTy30B] / A. I'. Ueptos, A. A.

BopoObeB. 8-¢ u3a., nepepad. u gon. M.: ®usmaraut, 2006. -
640 c. ISBN 5-94052-098-7. Dx3emmusapsl: Bcero 71.

3. |DnextpuuectBo [Tekct] : mabopaTopHbii mpakTukym / [JI. A. 276 /

I'puropseB u jp.]; M-Bo oOpazoBanus u Hayku PD, ®I'BOV |https://portal.volgatech.net/bo
BITO "TMosomxk. roc. Texuon yu-1". Momkap-Oma: III'TY,|oks/Grigorev_jelektrichestvo.
2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMILIsphI: BCETO pdf

276.

4. |[Marnerusm [Tekcr]| : mabGoparopHbiid mpaktukyMm / [JI. A. 282 /
I'puropbeB u jp.]; M-Bo obpaszoBanus u Hayku PD, ®I'BOYV |https://portal.volgatech.net/bo
BIIO "Tlosomx. roc. TexHon. yH-T". Momkap-Ona: III'TY,|oks/Grigorev_magnetizm_2.p
2012. - 102 c. ISBN 978-5-8158-1104-1. Dk3eMmsipbl: BCero df
282.

5. |[Mexanuka [Tekcr] : nmaGopatopubiii npaktukym / [I. H. 239
Kocosa u nap. ; pen. I'. H. Kocosa]; M-Bo oOpa3oBanusi u
Hayku Poc. ®epepauun, PI'BOY BIIO "[loBomk. roc.
texnon. yH-1". Momkap-Omna: IIT'TY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dk3emmasgpsl: Bcero 239.

6. [Monexymsipaas ¢usuka. Tepmommnammka [Tekcrt] 138 /
7TabOpaTOpHBIA TPAKTUKYM : [ HHXKeHepHo-TexHuueckux |https://portal.volgatech.net/bo
CTeNUAIbHOCTEH W HampaBjeHHUH MOAroToBKHM OakanmaBpoB] /|0ks/Bakieva_molekuliarnaia_
[I. P. bakuesa [u ap.] ; mox pen. A. C. Macnennukosa, M. E.| fizika_termodinamika_2017.
lopneeBa; M-Bo oOpa3oBanuss W Hayku Poc. Depneparum, pdf
®enep. roc. OrOMKET. 00pa3. yUpekIeHHE BBICII. 00pa30BaHUS
"[MoBomxk. roc. Texuon. yH-t". Momkap-Ona: IITTY, 2017. -

87 c. ISBN 978-5-8158-1914-6. Ox3emruisipsl: Bcero 138.

7. |BomHoBas onrtuka [Tekcr] : MeTOJ. yKa3aHUs K BBITOJHEHUIO 51/
nab. paboT I CTYAEHTOB Beex crenuanbaocte. . 2 / cocr.: [https://portal.volgatech.net/bo
I'. III. TorenamBuiu, E. FO. Crasep, JI. B. Llenumesa ; nox| oks/Gogelashvili_volnovaja_
pen. I'. I1I. I'oremamsuim, 2011 Dx3emirapsl: Bcero S1. optika ch2.pdf

8. |BonnoBas ontuka [Tekct] : maGopatopHslii nmpakTukym / I 15/

III. TorenamBuau, A. C. Macnennukos, JI. C. Macac, JI. B.
[enumeBa; MUHUCTEPCTBO HAayKH M BBICHIET0 0Opa30BaHUS
Poccuiickoit  ®denepanu, OI'BOY BO  "[loBomkckuii
TrOCyJapCTBEHHbII TeXHOIOrMUecKuil yruBepcuter”. Momkap-
Oma: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-2231-3.
OK3eMILIAphL: Bcero 15.

https://portal.volgatech.net/bo
oks/VVolnovaya_optika_2021.
pdf




CasenveB, Uropn

[DnexTpoHHbIHN pecypc] :
: DnextpuyecTBo. Konebanus u BoaHbl. BoHOBas onruka. 7-
e n3J., crep., 2022. - 468 c¢. ISBN 978-5-8114-9096-7.

Brnagumuposuu.

Kypc  dusukm
yuebHoe mocobue : B 3 Tomax. T. 2

https://e.lanbook.com/book/1

84164

10.

CasenbeB,  Uropn

[DnexTpoHHbIHN pecype] :
: KBanroBas ontuka. Atomuas ¢usnka. dOusnka TBEpIOTrO
Tena. Ou3nKa aTOMHOTO S7pa M AIEMEHTAPHBIX YacTHUIl. 7-€

n31., crep., 2022. - 308 c.

Brnagumuposuu.

Kypc  dusukm
yuebHoe nocobue : B 3 tomax. T. 3

ISBN 978-5-8114-4254-6.

https://e.lanbook.com/book/2

06495

11.

CasenbeB, Uropp BnagumupoBud. Kypc oOmeit ¢usuku
[DnexTpoHHbIl pecype] :

yaeOHoe rmocobue : B 3 Tomax. T. 1

https://e.lanbook.com/book/2

: Mexanuka. Monekynspras gusuka. 18- uza., crep., 2022. - 21120
432 c. ISBN 978-5-8114-9890-1.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue
NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000PYIOBaHHUS [IporpammHuoe
/Tl |ACHUS YIeOHBIX 3aHATHH, obecrnieuenHue
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTaluu
1. 209 () KOMIUIEKT  TIPUBOPOB  (1),[Microsoft Windows
YcranoBka I ompen.oTHoineHus |Enterprise, Microsoft
TEILIOEMK. BO3/yXxa mpu|Office Standard, Arent
MOCTOSIH.IaBJeHu W nocrosaHoM|Dr.Web, Microsoft
obwséme (1), Ycranoska naboparopnasi|Access, Microsoft Visio
"Mammua AtByma" ®M 11 (1),|Professional,  Microsoft
VcranoBka naboparopras "MastHuk|Project Professional,
Ob6epOeka" ®M 14 (1), Kommuekt|Microsoft Visual Studio
yuebHoii mebenu (1) Enterprise, Kommnekr I1O
JUTSL PEIICHUS OCHOBHBIX
MOJIb30BaTENbCKUX 3afad,
BupryanbHblii IpakTUKYM
no ¢usuke ans BY3oB (B
2 9acTsx)
2. 216 (1) Momnwutop 19" ViewSonic TFT 19"Microsoft Windows
VA916 (1), TIK S404,2 400W/Intel|Enterprise, Microsoft
Core i3 540/knaB.,Mpib,MOHHT. 21,5"|Office Standard, Arenrt
VVA2248-LED (17) Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JUTSL PEIICHUsST OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
BupryanbHblii IpakTUKYM
no ¢usuke ans BY3oB (B
2 4acTsX)
3. 217 (1) Kowmrnekt yueOnoit mebemnn (1) Microsoft Windows
Enterprise, Microsoft

Office Standard, Arent




Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIBCKUX 3aJad4,
BupTtyanbHbiil mpakTUKyM
no ¢usuxe nus1 BY3o0B (B

2 4acTsx)
4. 219 () Hocka aymauropnas 1000 * 1700 (1),|Microsoft Windows
KOMIUIEKT TIIPUB.APUOH (1),|Enterprise, Microsoft
Vcranoska ®I1B-05-3-[Office Standard, Arenrt
4"OnpenencHue nocrosiHHOM | Dr.Web, Microsoft
mudpakuuonnoir  pemerku"  (2),|Access, Microsoft Visio
YcTaHOBKa ®I1B-05-4-1 nust|Professional,  Microsoft
HOJTY4CHHSI u uccienosanus|Project Professional,
MOJISAPU30BAHHOIO cera" (1),|Microsoft Visual Studio
Kommekt yue6HO# Mebenn (1) Enterprise, Kommurext 110
JUI PEUICHUs] OCHOBHBIX
M0JIb30BATEIbCKUX 3a]ad,
BuptyanbHelil npakTUKyM
o ¢usuke st BY3o0B (B
2 4acTiIX)
5. 212 (1) BOJIbLTMETP VYHUBEPCAJ (1),|Microsoft Windows
Jlaboparopuass ~ ycranoBka "Moct|Enterprise, Microsoft
Yurcrona"  UE302030-230  (2),|Office Standard, Arent
Kommekt yue6HOM Mebenn (1) Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJiL pCHICHUS OCHOBHBIX
II0JIB30BATCIBCKUX 3aJ1ad4,
BupryanbHblil TpakTUKYM
no ¢usuke 111 BY3oB (B
2 4acTax)

Paznen 7. ®OPMbl KOHTPOJIA OCBOEHUA AUCHUINIMHBI ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHraia (06’BCM 3HaHHﬁ, rny61/1Ha YCBOGHI/ISI), npeayCMOTPCHHOT'O

paboueii mporpaMMoii;

- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAaMOTHOCTb H3JIOKEHHUS MaTrepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
[IIkana olleHNBaHUS MPEICTaBlIeHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb MPOSIBISICT YMEHHE JIOTMYHO €ro u3jararb, HO MOET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BIafeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuii ypoBens |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI HPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPHU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOH, TEPHOANYECKUMU H3JaHUSIMH, [PABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHas arrecTalusi o0ydyaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3yJbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi M3 0a3bl (POHHA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNbHOI MporpamMmme.

JeMOHCTPaLuNOHHbIA BapUaHT

1. Onbitbl Papagen. flBneHue 3N1eKTPOMArHUTHOMW MHAYKUMKU. 3aKoH Papagen. MMpasuno JleHua
(noporosbiii ypoBeHb). Mpounntoctpupyite npasuao JfleHua npumepamu. Kakosa npupoga 3.4.C.
3NEeKTPOMArHUTHOM WHAYKUMU? (NPOABUMHYTbIM ypoBeHb). [MoOKaxuTe, 4Tto 3aKOoH (Papagea ecTb
cneacTBue 3aKOHa COXPaHEeHUA SHEPruu (BbICOKUIA YPOBEHD).

2. WHTepdepeHuma cseta. YCNOBUA MaKCMMymMa MU MUHUMYMA Npu uHTepdpepeHuun. Onbit HOHra
(noporosblii ypoBeHb). ByayTau otanuyatbca UHTEpPEPEHUMOHHbIE KAapTUHbI OT ABYX Y3KUX 6au3Ko
NeXalmnxnapanienbHbix wWeneid Npu ocBewweHnn UX MOHOXpOMaTUYeCKUm u 6enbim ceetom?MNMovemy?
(npoaBuHyTbI ypoBeHb). Kak uM3meHUTCA uHTepdepeHUMOHHAs KapTuHa B onbiTe HOHra, ecnm aty
CUCTeMy NOMEeCTUTb B BOAY? (BbICOKMI YPOBEHD).

3. MpaKkTuyeckoe 3agaHue no Teme «BHewHunit potoapdekT».

MNoporoBbii_ypoBeHb. [/MHA BOJIHbI CBETa, COOTBETCTBYIOLWEN KpacHoW rpaHuue d¢otosddeKkra, ans
HeKoToporo meTtanna A, = 275 Hm. HalitTh MMHUManbHyto aHepruto E $oToHa, Bbi3biBatow,ero ¢otosaddekKr.

MNpoaBUHYTLIN YpoBeHb. Hantu NOCTOAHHYIO MnaHka h, €C/I1 U3BECTHO, YTO 3/1IEKTPOHDbI, BblpbiBaeMble U3




MeTaNNa CBETOM C YacToTon vi = 2,2 10%° [y, NONHOCTbIO 3aAePMKMBAtOTCA Pa3sHOCTbIO noTeHumanos U =
6,6 B, BbipblBaeMble CBETOM C HacTOTOM V; = 4,6 10%° [y — pa3HOCTbIO noTeHumanos U, = 16,5 B.

Bbicokuit yposeHb.B Tabanue npuBeseHbl pe3ynbTaTbhl U3MepeHUit oTOTOKa OT NoAaBaemMoro
HaNPAXEHUA MeXAy KaToAOM M QaHOLOM NPU ABYX PACCTOAHUAX PACNONOKEHNA UCTOYHMKA CBETa
oT doToanemeHTa. Mcnonb3ysa 3Tu AaHHble, 1) NOCTPOMTE Ha OAHOM rpaduKe BObT-aMMepPHbIe
XapaKTepuCTUKKN GOTO3IeMEHTA NPU ABYX OCBELLEHHOCTAX POTOKATOAa; 2) HanauTe us rpadumka
TOK HacCbIWeHMA; 3)paccumTaiiTe KOJIMYECTBO /IEKTPOHOB, AOCTUIAIOLWMX aHOAA NPU TOKe
HacblWweHna;4) caenainTe BbIBOAbI MO NONYYEHHBIM PE3y/bTaTaM, ONMPAACh HA 3aKOHbI BHELLHErO
doToadpdekTa

HepequL BOITPOCOB AJIA IMTPOBCACHUA HpOMe)KYTOQHOﬁ aTTcCTaluu

[Iepeuens BOIIPOCOB ISl IPOBEAEHUS IPOMEKYTOYHOM aTTECTALIUU
Pa3nen «MexaHuka»

1. Mexanwuka, pa3zenbl MeXaHUKA. BHUIBI MeXaHHMUECKOTo ABIDKEHUS. MarepuanbHas TOYKa, abCONFOTHO
TBepHoe teno. Cucrema orcuera. TpaekTopus, MyTh, NEPEMEILCHUE.

2. IloctynarensHoe ABuxeHUE. BekTop cpeaHeill ckopoctH. MrHoBeHHas cKOpocTh. CpelnHss myTeBas
CKOPOCTb.

3. CpenHee yckopeHHe. MTHOBEHHOE YCKOpeHHUe. BEKTOp MOIHOr0 YCKOPEHUS U €r0 COCTaBIISIOLIUE.

4. JIBmxeHHe MaTepUalbHOM TOYKH IO OKPYKHOCTH. YTOJI TMOBOPOTA, YIJIOBAasl CKOPOCTh, YIJIOBOE
YCKOPEHHE.

5. CB3b YTUIOBBIX U TUHEHHBIX BEIIMUMH.

6. IlepBbiit 3akon HrelotoHa. MHeprmanbHeie cucteMsl orcyera. [loHATHE MHEPTHON M TpaBUTALMOHHOMN
Macc.

7. lonsitue cunbl. Bropoii 3akon HetoToHa. iMnynbe Tena U UMIYJIbC CUIIBL.3aKOH U3MEHEHUS] UMITYJIbCA
Tena. YpaBHEHHE JBIKCHUS B JUHAMUKE.

8. BzaummopeiictBue Ten. Tperuit 3akoH Hprorona. MMmoynbC cucTteMbl Tel. 3aKOHbl M3MEHEHUS U
COXpaHEHUS UMITYJIbCa MEXaHIHYECKOU CUCTEMBI.

9. LlenTp Macc. YpaBHEHHUE IBHKEHUS IEHTPA Macc.

10. INonsaTue padotsl. PaboTa mocTostHHOW M TEPEMEHHOM CHITBI. MOIITHOCTD.

11. IlonsiTie sHEpTUN B MexaHuKe. KnHeTH4eckas sHeprsl.

12. KoHcepBaTHBHBIE U JUCCUTIATUBHBIE CHITBL. [IprMeps.

13. TlorennmansHast 3Heprus. CBs3b MEXTy TOTEHLIUAIBHON SHEPTUEN U CHIIOM.

14. TlonHas MexaHn4eckasi SHEpTHsl. 3aKOHBI U3MEHEHUS U COXPAHEHUSI ITOJIHOM MEXaHUYECKON IHEPTHH.

15. JluHaMuKa BpalIaTeJIbHOTO JABMKEHUSA. MOMEHT WHEpPIUM MATEepUATbHOW TOYKH, CHUCTEMBI
MaTepHaIbHBIX TOUeK, Tenaa. Teopema llltelinepa.

16. Kunermueckasi 3Heprus Bpamaromierocsi tena. KuHeTwdeckas SHEprusi Tejla, Y4acTBYIOIIETO BO
BpalIaTeNIbHO-TIOCTYNAaTeIbHOM ABUKCHUU.

17. MOMEHTHI CHIJIBI OTHOCHUTEBHO TOYKHA W OTHOCHTEIHLHO OCH. PaboTa mpu BpalmaTteaTsHOM ABUKCHHUH.
OCHOBHOE ypaBHEHUE JUHAMUKHU BPaIlaTeIbHOTO IBIKCHHUS.




18. MomeHTEI UMIyJibCa MaTepHaanoﬁ TOYKHM OTHOCHUTEIBHO TOYKM M OTHOCUTEIIFHO OCH. MOMEHT
HUMITYJIbCa T€JIa OTHOCUTEIIBHO OCH. 3akoH COXpaHCHUA MOMEHTA UMITYJIbCa U €0 IPUMEHCHUE.

19. laBnenue B )KUIKOCTH U rase. 3akoHbl [lackang u Apxumena. Y paBHEeHUE HEPA3PHIBHOCTH.

20. PensaruBucrckuii HUMITYJIBC. ypaBHCHI/Ie JNHaMHUKH B peHHTI/IBI/ICTCKOﬁ MCX&HI/IKC.I/IHBapI/IaHTHOCTI)
YpaBHCHUA ABUKCHHUA OTHOCUTCIILHO Hp606pa3OBaHHI>'I

21. Ilomnas OHEPTHd, BHCPIUA IIOKOSA U KHHCTUUYCCKAsA SHCPIrus B peHHTHBHCTCKOﬁMexaHHKG. 3akoH
B3aUMOCBA3U MACChl 1 SHEPrun, €ro NIpuMCEHCHUC.

Pasznen «MoaekyasipHas (pM3MKa U TEPMOAUHAMHUKA)

1. MonexynsapHast pusmka u TepMoanHaMiKa. CTaTHCTUYECKUA U TEPMOTUTHAMIYECKUN METO/IBI
HCCIIEAOBAHMS BEIIECTBA. TepMOIUHAMUYECKUE MTapaMETPHI.

2. WneanbHblid ra3. 3aKOHbI UACATBHOTO rasa.

3. OcHoBHoe ypaBHeHue MKT.

4, 3akoH MakcBenia o pacipeneseHry MOJIEKYJT HIIeabHOTO ra3a 1o CKOPOCTAM

5. Bapomerpuueckas ¢popmyna. Pactipenenenne bonsivana.

6. CpenHee 4nCIIO CTOIKHOBEHUH U CPEeIHSS [UIMHA CBOOOJHOTO MPodera MoJIeKyI

7. SBneHus nepeHoca B TEPMOJMHAMUYECKH HEPABHOBECHBIX CHCTEMax. TemIonpoBOAHOCTb.

Huddysus. BsskocTs.

8. Uwcrno creniereid cBOOOIbI MOJIEKYITBI. 3aKOH PAaBHOMEPHOTO pacipe/IelIeHus] JHEPTHH 110
CTeIeHsIM CBOOObI MOJIEKYJ. BHYTpeHHsIs1 3HEprHsl HAEANBbHOTO Ta3a.

9. Tennora u pabota. IlepBoe Hayano TepmoauHamuky. llpumeneHne nepBoro Havana
TEPMOJMHAMUKH K Pa3IMYHBIM IIPOLIECCaM.

10. TerutoemkocTb. YpaBHeHre Matiepa. @HU3nuecKuil CMBICI YHHBEPCATBHOM ra30BOM MOCTOSHHOM.

11. Annabarudeckuii mponecc. Ypasnenue Ilyaccona.

12. [TonutponHsie mpoLecchl.

13. Huxon. KITJ nuxna. O6parumele 1 HeoOpaTuMele nporeccsl. Luxn Kapao.

14. OHnTponus. CTaTHCTHYECKOE TOJKOBAaHUE SHTPONUH. BTopoe Hayamo TepMOAMHAMUKH.

15. Cusl M MOTEeHIMATIBHASI SHEPTHS MEXMOJIEKYIIPHOTO B3auMOIEHCTBHS. Y paBHeHnEe BaH-nep-
Baansca.

16. N3otepmel Ban-gep-Baansca. BHyTpeHHsIsI SHEPTHs pealbHOTO rasa.

17. ®da3oBble Nepexobl BTOporo pojaa. Juarpamma cocrosinus. TpoliHast Touka. Y paBHEHUE.

Knaiinepona - Kiaysuyca.
Pasnes «JiekTpu4ecTBo»

1. DnexTpu3arus Tel TpeHueM. JIUCKPETHOCTD 3apsI0B. DIeMEHTApHBIHN 3apsia. 3aKOH COXPaHCHUS
3NEKTPUIECKOTO 3apsiia.

2. BzanmopeicTBre IIeKTpUIECKUX 3apsaaoB. 3akoH Kymona.

3.2nekrpocTatndeckoe noie. HampsbkeHHOCTh aNeKTpocTaTndeckoro nois. [Toje ToueuHoro 3apsja.
[MpuHIMI CYynepro3HuITUK AIEKTPOCTATHUECKOTO OIS CUIIOBBIC JIMHUH JIEKTPOCTATHUECKOTO TIOJIS.

4. ITotok BCKTOPA HAIIPSAKCHHOCTHU 3JICKTPOCTATUYCCKOI'O T10JIA. TeopeMa OCTpOI‘paI[CKOI‘O-FayCC& JJIs




QJICKTPUYCCKOI'O IOJIA B BAKYYMC.

6.ITpumenenue TeopeMsl ['aycca K pacueTy 31€KTPOCTATUUECKUX MOJIEH 3apsHKEHHONW OECKOHEYHOM
TUIOCKOCTH, Cepsl, Mapa U IUINHAPA B BAKyyMe.

7.PaboTa 1o nmepeMenieHuI0 TOYSYHOTO 3apsiia B MOJIe TOYSYHOTO 3apsiaa. Teopema o IUPKYISIHNA BEKTOpa
HAMPSHKEHHOCTH AJIEKTPOCTATHYECKOTO TOJIS.

8. IloTeHmuan 3MeKTpOCTaTUYECKOTO MOJIsA. Pa3HOCTh MOTEHIMATIOB.
9. CBsi3p MEXIy HAPSHKEHHOCTHIO M MTOTEHIINAIOM. DKBUTIOTEHITHAIbHBIE TOBEPXHOCTH.
10. Tumsr quanekTpukoB. [lomsipr3arus THAIEKTPUKOB. HanpsskeHHOCTD TOJIS B AUAJIEKTPUKE.

11. TeopeMa Faycca AT BJICKTPOCTATUYCCKOI'O MOJIA B AUBJICKTPHUKE. VYcnoBus Ha rpanuie pasjaciia IByx
OUBJICKTPUKOB.

12.ITpoBOTHUK B 3JIEKTPOCTATHYECKOM I10JIe. DJIEKTPOCTATHUECKOE I10JIE€ B TIOJIOCTHUIIPOBOJHUKA.
DJeKTpocTaTH4ecKass MHAYKLHS. DIEKTPOCTaTHUECKasl 3aLIHTA.

13. EmkocTs yenunenHnoro nposoaauka. Konaencaropsl. EMkocTh KoHAeHCcaTOpoB. CoequHeHue
KOHJICHCATOPOB.

142Heprust cuCTeMBI ANEKTPUUECKUX 3apsI0B. DHEPTHUs 3apsKEHHOTO TPOBOAHNUKA HKOHAEHCATOpA.
OHeprus 3MeKTpruecKoro moiiss. O0beMHasl IJI0THOCTh YHEPTHH.

15. DnexTpudeckuit TOK. Y ciaoBus cyiiecTBoBaHus. Cuiia U IIIOTHOCTH TOKA.
16. Croponnue cwisl. SC. Hanpspkenue.
17. 3akon OMa 117151 OTHOPOAHOM LETH B MHTETPAJIbHON 1 tuddepeHnansHon popme.

18. CompoTtuBnenne mpoBoAHNKOB. CoeMHEHNE MPOBOIHUKOB. 3aBUCUMOCTh COITPOTHUBIICHUS
MTPOBOHUKOB OT TeMIepaTypbl. CBEpXIIPOBOIUMOCTb.

19. PaboTa 1 MOIIHOCTB MEKTPHUYECKOTO ToKa. 3akoH Jlxkoyis - JIeHIa B MHTErpaibHON |
muddepeHnuanpHol Gpopmax.

20. 3akonbl OMa JIj1s1 HEOJAHOPOIHOT'O Y4acTKa ey | /i 3aMKkHyTol 1ienu. [TpaBuna Kupxroda.

Pasznea «Marmerusm»

18. OmneiThl DpcTeaa. MarautHoe noisie. Bektop MaruutHoi nHAYKUMH. CUIIOBBIE IMHUUM MAarHUTHOTO
TOJISL.
19. MarnuTHOE 1oJyie MPOBOJHUKA ¢ TOKOM. 3akoH buo-CaBapa-Jlamnaca. [lpunuun cynepno3unuu

MAar"gauTHOTO ITOJIA.

20. JleficTBEe MarHUTHOTO TTOJI HA TIPOBOTHUKH ¢ TOKOM. Crta AMriepa.

21. JelicTBUEe MarHUTHOTO MOJIA Ha ABMXKYyIuecs 3apansl. Cuna JlopeHna.

22. JIBm>keHre 3apsDKEHHBIX YaCTHII B MATHUTHOM TTOJIE.

23. [ToTox BekTOpa MarHuTHOM UHAYKUUU. Teopema ["aycca A5 MarHUTHOTO TOJSL.
24, Teopema o UPKYJIALMK BEKTOpAa MAaTHUTHON MHIYKINH B BaKyyMe.

25. MarHuTHOE€ 10JIe COJICHOUAA U TOPOUa.

26. Pabora o nepeMenieHrto NpoBOIHUKA U KOHTYypa C TOKOM B MATHHTHOM IIOJIE.

27. OnsiTel @apanes. SBneHue anekTpoMarHuTHON HHAYKIMK. 3akoH Papanes. [pasuio Jlenna.




28.

29.

30.

31.

32.

33.

34.

SBnenue camounnykuud. [lorokocuemnenue. MunyktuBHocTh. DAC caMOMHAYKIIUH.
OHeprus MarHuTHOro nojs. O0beMHas INIOTHOCTh SHEPTUU MATHUTHOT'O TTOJISL.
MaruuTHOE 1oJie B BelecTBe. MarHUTHOE M0JIe aTOMOB U MOJIEKYJI.

Tunsl MmarueTukoB. /lua-, napamarHeTusm.

BCKTOp HaMaroHn4c¢HHOCTH. HaHpH)KeHHOCTB MarHUTHOTO MoJisl. MarauTHas BOCIIPUHUMYIUBOCTD U
MarguTHas IIpoOHUIIAEMOCTB.

3aKO0H ITOJIHOI'O TOKa JUIsI MAarHuTHOI'O ITIOJIA B BEIICCTBE.

OcHoBHI Teopur MakcBea Jisl 3eKTPOMAarHUTHOTO 1MOJisl. Y paBHEeHUs MakcBelia B
HHTETPaIbHO# opme.

Pa3nen «Kosed0anusa 1 BoaHEI. BoiHoBast onTuka»

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Konebarensupie nponieccrl. ['apMorndeckne KojaeOaHus U UX XapaKTePUCTUKH.

MexaHnueckre rapMoHHYecKre KojebaHus. ['apMoHnYecKkuit ociiyuisTop. [IpyKUHHBIH,
(M3UYECKUI 1 MAaTEMaTUYCCKUI MasSTHUKHY.

CB00OOIHBIE TApPMOHUYECKUE KOJIeOaHus B K0JIe0aTeIbHOM KOHTYpE.

CroxeHue rapMOHHUYECKUX KoJieOaHMii 0JHOTO HANPaBJICHUS HOAWHAKOBOU YaCTOTHI.
CrnoxeHne IByX B3aMMHO TIEPIICHIUKYIISIPHBIX KOJICOaHUH OJHHAKOBOH YaCTOTHI.
3aryxaromue konebanus. ABTokoneOanus. BerHyxneHHsie konebanus. Pesonanc.

Bonnst. [Ipupona u xnaccudmkanys BoJH. YpaBHeHHE OeTyIeil BOJHBI. XapaKTEepUCTHKA BOJTH.
@®a3oBasi CKOPOCTb BOJIHBI.

OneKTpOMarHuTHBIE BOJIHBI M X CBOMcTBa. BexkTop YMoBa-IloiiTuHra.

Wntepdepenuns ceera. Y cnoBus MakCUMyMa 1 MUHUMYMa Iipu uHTepdepeHimu. OnsiT FOHra.
Hudpaxuus ceera. Ycnosust Habmoaenus qudpaxuuu. [Ipuanun [oirenca-dpenens.

Merton 308 @penens. CpolicTBa 30H @peHens. 30HHAsI IUIACTUHKA.

Hudpaxus OpayHrodepa Ha MIOCKOH 1M TP HOPMAIBHOM IaJ€HUU CBETA.

Hudpakums Opayrrodepa Ha TUGPAKIIHOHHON PEIIeTKe.

Hucnepcus ceera. HopmanbHast 1 aHOManbHast JUCTIEPCHSL.

ITonspuzanus ceeta

Paznen «KBanToBasi onTHKA. JjIeMeHTHI KBAHTOBOI (pu3nkm»

50.

51.

52.

53.

54.

55.

TerutoBO€ M3MyUYEHHE U €T0 XapaKTEPUCTUKH. AOCOITIOTHO YE€PHOE TETIO.

3akon Kupxrota. PaBHOBECHOCTH TETIIOBOTO U3TY4YEHUSI.

3akonbl Ctedana-bonbiiMana, cMenieHus Buna.

®opmyibl Panes-Jlxunca u [1nanka. ['unore3a o KBAaHTOBOM MPUPOJE TEMIIOBOTO U3ITYUEHUSI.

Bunasr potosddexra. 3akonsl BHemHero hotodddexra. YpaBHeHHe DHHIITEHHA U1 BHEITHETO
dotorddexra.

3HCpFI/I}I, Macca U UMITYJIbC CBETOBBIX KBAHTOB. I[aBHeHI/IC CBCTa.




56.

57.

58.

59.

60.

61.

62.

63.

64.

Monenu atoma ToMcoHa, taHeTapHas Mojienb Pesepdopa.

JluneituaTeiii ciekTp aToMa Bogopona. Cepuu Jlaiimana, banbmepa, [Tamena, bpekera, [ldynna.
O6006menHnas Gopmyrna bamsmepa.

Atom Bogoponaa no bopy. Iloctynats! bopa. OnbiT @panka u I'epua. CriekTp aroma BogopoAa Mo
Bbopy.

Kopmyckynspao-BomHOBO# myannsm cBeta. [ umoresa JI.xe bpoitnsa. Omeir [3Buccona-/xepmepa.
Bonnel e bpoiissg 1 ux cBONCTBA.

CootHomenust HeonpeaenenHocrei ['elizendepra. O0bsiCHEHHE COOTHOILICHUIN
HEOIpeIeTIEHHOCTEN ¢ BOJIHOBOM TOYKHU 3PEHHUSI.

BonHoBast GyHKIMS U €€ CTATUCTHYECKHIA CMBICIT.
BpemenHoe u cranmonapHoe ypaBHeHus [penunrepa.

ATOM BOJIOPO/Ia B KBAHTOBON MEXaHHKE.




