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IMosicuuTeILHAS 3aNIMCKA

OO0beM auCIUILUIMHEL 9 3. e.
1. Pe3yabTaThl 00yueHHs MO JUCHHUIJIMHE (MOIYJIK0), COOTHECEHHBIC C UHIMKATOPAMU

JOCTHIXCHUA KOMHeTeHHHﬁ, YCTaHOBJICHHBIMHA O6pa30BaTeHBHOﬁ nporpaMMoﬁ

Ta6auna 1. — Pe3yabTaThl 00y4eHHs 10 JUCHUILINHE (MOAYJIIO)

Nuauxkaropsl
Komnerenunuun AOCTUKEHUS PesyanTare! 0byuenus no
" JMCHUIINHE (MOIYJII0)
KOMIIEeTeHI Uil
OIIK-2. N-5omnk-2 3HaTh:
Criocoben JleMOHCTpHpYyeT MOHUMaHUE | - (PU3UYECKHE SIBIICHUS, PUINICCKUE
pa3pabaThiBaTh bu3NYECKUX SIBICHUN U 3aKOHBI MEXaHUKHU, TEPMOJIUHAMUKH,
AJITOPUTMBI U IIPUMEHSIET 3aKOHBI AJIEKTPUYECTBA U MAarHETU3MA;
KOMITBIOTEPHbBIE MEXaHUKH, TEPMOJUHAMUKH, | - OCHOBBI ONTUKU, KBAHTOBOM
IIPOrPaMMBl, AIIEKTPUYECTBA U MEXaHUKH M aTOMHOU (DU3UKH.
MIPUTOJIHBIE JIS MarHeTusma. Ymern:
IIPAKTHYECKOTO N 1-60nk-2 - UCTIOJIH30BATh (PU3NIECKUE 3aKOHBI
MCIOJIb30BaHUS. JleMOHCTpUpYy€eT IOHUMAHUE | MEXaHUKH, TCPMOJIMHAMUKH,
AJIEMEHTApHBIX OCHOB AJIEKTPUYECTBA U MAarHETU3MA;
ONTHUKH, KBAHTOBOM - HCIIOJI30BAaTh OCHOBBI ONITUKU,
MEXaHUKH U aTOMHOM KBaHTOBOW MEXaHUKHU U aTOMHOM
(bu3HUKH. (bU3UKH.
Baagers:
- HaBbIKaMU IPUMEHEHUs
(bu3NYECKUX 3aKOHOB MEXaHHKH,
TEPMOJUHAMUKH,
AIIEKTPUYECTBA U MarHETU3Ma IS
pelleHns TUIIOBBIX 3a/1a4;
- HaBbIKaMU IPUMEHEHUSI OCHOB
ONTHUKH, KBAHTOBON MEXaHUKU U
aTOMHOM (pU3UKU.
OIIK-6. 3HaTh:
Criocoben - CPelCTBA UBMEPEHUS
POBOAUTH AIIEKTPUYECKUX U HEDJIEKTPUUECKUX
WU3MEpPEHUS BEJIMYMH,
ANEKTPUYECKUX U - c1toco0bl 00pabOTKU U OLIEHUBAHUS
HEDJIEKTPUYECKUX PE3YJIBTaTOB U3MEPEHUN.
BEJIMYUH Ymers:
IIPUMEHUTEIBHO K - IPOBOJUTH U3MEPEHHUS
o0BeKTaM AIEKTPUYECKUX U HEIIEKTPUUECKHUX
npodeccuoHaIbHON BEJINYUH;
JIeATEITbHOCTH. - 00pabaTbIBaTh pe3yIbTaThl
MU3MEpPEHUH U OLICHUBATh UX
MOTPEIIHOCTb.
Baaners.
- HaBbIKaMU U3MEPEHHUS
NIEKTPUYECKUX U HEDJIEKTPUUECKHUX
BEJIMYUH;
- HaBBIKAMU 00PabOTKHU U
OLICHUBAHMUSI PE3yJIbTaTOB
HU3MEPEHUM.




2. Copep:xkanue TMCUUIIHHBI (MOTYJIfA)

1 kypc, 2 cemecTp.

Tema 1. KuneMaTuka nocTynarejJibHOro 1 BpamarTeJJbHOT0 IBHKEHUS.

OCHOBHbIE KMHEMAaTHMYECKHE XapaKTEPUCTUKH KPHUBOJIMHEWHOIO JIBUKEHUS: CKOpPOCTb U
yckopenue. HopmanbHOe M TaHreHuuaiabHoe yckopeHue. KumHeMaruka BpamaTeabHOTO JBHXKCHMS:
YIJI0Basi CKOPOCTh U YTJIOBOE YCKOPEHUE, UX CBA3b C JMHEHHON CKOPOCTBHIO M YCKOPEHUEM.

Tema 2. JIluHaMuKa NOCTYNATEIbHOTO IBUKEHUS.

NHuepuumanpHble CUCTEMBI OTCYETA U NEpBbIN 3aKkoH HproToHa. BTopoii 3akoH HerotoHna. Macca,
UMITYJIbC, CUJIA. YPaBHEHUE JABWKECHUS MaTepuasbHOM Touku. Tperuit 3akoH HprooToHa M 3akoH
COXPAaHEHHUs UMITyJIbCca. 3aKOH BCEMUPHOTO TAroTeHUsl. Cuibl TpeHUsI. 3aKOHBI COXPAaHEHUS NMITyJIbCa
Y TIOJIHOM MEXaHUYECKOHN SHEPrUu.

Tema 3. lunaMuka BpalaTeJJbHOT0 IBUKEHUSI.

MoMeHT wuMIynbca MaTepUaJbHOM TOYKM M MEXAaHUYECKOM CUCTEMbl. MOMEHT CHIIBI.
VYpaBHEeHHE MOMEHTOB. 3aKOH COXpPAaHEHHS MOMEHTa HMMITyJIbca MEXaHUYECKON cucTteMbl. OCHOBHOE
ypaBHEHUE JTUHAMUKHU BpaIIaTEeIbHOrO JBMXKEHHUSI TBEPAOro Tesna. MOMEHT umnylibea tena. MomMeHT
nHepuuu. Teopema llltelinepa. KuHetnueckas 3HEprus Bpaljaromerocs TBepAoro Tea.

Tema 4. OCHOBBI TEPMOAMHAMUKH.

VYpaBHeHHE COCTOSIHHS B TepMoanHammuke. OOpaTumble W HeoOpaTuMmble mporecchl. llepBoe
HayaJlo TEPMOJIWHAMHUKHU. TeruioeMkocTb. YpaBHeHue Maiiepa. M3oxopudeckuid, W300apHUeCKUH,
U30TEPMUYECKUH, afinadaTUYecKuil MPOLECcChl B UJeAIbHBIX ra3zax. Bropoe Hauano TepMOIUHAMUKH.
[IpeoOpazoBanue TemnoThl B MexaHu4eckyto paboty. Llukn KapHo u ero xod¢uimeHT moie3Horo
JNeNCcTBUS. DHTPONHUSL.

Tema 5. MoJieky/JIsIpHO-KMHETHYECKASA TeOPHsi. DJIeMEHThI CTATHCTHYECKOI (PU3UKH.

Hapnenne raza ¢ Touku 3peHns MKT. TemnoeMKocTs W 9UCIIO CTETeHEeH CBOOOBI MOJEKYI
raza. Pacnpenenenne MakcBemna st MOAYJsl M MPOEKLIMH CKOPOCTH MOJIEKYJ HJIEAbHOIO Trasa.
DKcrepuMeHTaIbHOe O00OCHOBaHHME pacnpeneneHuss Makcsemwia. Pacnpenenenne bonbimana u
OapomeTtpudeckas Gpopmyna.

Tema 6. J1eMeHTbI PU3NYECKOII KMHETHKH.

SBnenus nepenoca. Juddysus, TennonpoBoAHOCTh, BHYTPEHHEE TPEHUE.

Tema 7. JnekTpocTraTuka.

3akoH Kynona. HampsixeHHOCTh M MOTEHUHMaAN 3ieKTpocTatnueckoro noind. Teopema [Maycca.
OneKTPOEMKOCTh POBOIHUKOB U KOH/IEHCATOPOB. DHEPIHsl 3apsyKEHHOT0 KOHIEHCATOPA.

Tema 8. DnekTpHyeckoe nojie B BemiecTse.

JvpnekTpuky B aneKTpudeckom mose. Ilonspuzanus IuaaeKTpuKoB. BEKTOp 3leKTpUYecKoro
cMenieHus. JusnekTpuueckas NpOHUIIAEMOCTh BEILIECTBA.

Tema 9. IlocTOsIHHBIN 31eKTPUYECKHUI TOK.

Cuna u mIOTHOCTH TOKA. 3akoH OMa B WHTEerpanbHOU U AuddepeHnnanbHon hopmax. 3aKkoH
Jxoyns-Jlenia. DnekTpoaBmKyIIas cuiia uctounnka Toka. [Ipasuna Kupxroda.

2 Kype, 3 cemecTp.

Tema 1. Marnerusm.

MarHuTHOe B3aUMOJECHCTBHE MOCTOSIHHBIX TOKOB. BEKTOp MarHMTHOW WHIYKLUMHU. 3aKOH
Awmmnepa. Cuna Jlopenna. 3akon buo-Caapa-Jlamnaca. Teopema o UPKYIISIIUHN (3aKOH MTOJTHOTO TOKA).
MarHuTHOE 10JIe ¥ MArHUTHBINA JUIONBbHBIA MOMEHT KpPyroBOro Toka. HaMarHnueHHOCTh MarHeTHKOB.
HamnpskeHHOCTh MAarHUTHOTO TOJIs. MarHuTHas MpoHUIaeMocTbh. Kimaccnpukanms MarHeTHKOB.

Tema 2. DnekTpoMarHuTHAs HHAYKIHSA. YpaBHeHusi Makcsesia.

[IpaBuno Jlenna. YpaBHeHHE 3JIEKTpOMarHuTHON MHAYKIMU. CaMoMHAYKIUsA. IHIyKTHBHOCTB
coJjieHou1a. DHeprus MarHuTHoro noss. Cucrema ypaBHeHU MakcBesuia.

Tema 3. I'apMoHuYeckne KoJIe0aHUA. DJIEKTPUYECKHE KOJTeOaHUs.

AMIUIATY 1A, KpyroBas yactoTa U (haza rapMOHMYECKUX KojeOaHuil. CroxkeHue KoneOaHWi.
KonebarenbHblil KOHTYD.



Tema 4. BosiHoBasi onTuka-1.

DneKTpOMarHuTHas Mpupojaa cBera. BomHoBoe ypaBHeHue. CkopocTh cBeTa. MHTEphepeHnus
MOHOXpoMaTHueckux BoJH. PasHocts xoma. KorepeHTHOCTh. VYcnoBus HHTep(EPEHIIMOHHBIX
MaKCUMyMOB M MUHUMYMOB. WHTepdepeHIus B TOHKHX IUICHKaX. [l070ChI paBHOM TOJIIMHBI U
paBHOro HakJsioHa. [IpocBerienue onTuku. MHTepdepeHnoHHbIe TPUOOPHI.

Tema 5. BosiHoBasi onTuka-2.

Hudpakuus ceera. [Ipunnun [rovirenca-®Openens. Meton 30 @penens. ludpakiuonnas
pemierka. Paspemaromas cnoco6Hocth. Ilomspuzanust cBera. EcrtecTtBennslii cBer. JIBoiHOE
nyudenpenomiienue. Ilonspuzanus cBeta npu JABOMHOM JiydenpenaomiieHuH. [lonspuzanmoHHbIE
npuOopsl. 3akoH Mamtoca. Bpalenue niaockocTy Noaspu3aliy B KPUCTANINYECKUX TEJIax.

Tema 6. BzaumoaeiicTBie cBeTa ¢ BeIIECTBOM.

Hucnepcust cBera. DJEKTPOHHAs TEOpHsl Aucnepcuu cBera. HopManbHas M aHOMasbHas
nucnepcuu. Jlunuu nornomenus. 3akoH byrepa. Paccesinue cBera.

Tema 7. U3i1ydyeHue 4epHoOro rea.

3akonbl Kupxroda, Credana - bonpimana, Buna. @opmyisl [1nanka, KBaHTOBBIM XapakTep
U3IIy4YCHHUS.

Tema 8. B3aumopeiicrBue ()OTOHOB € 3JIEKTPOHAMM.

Buemnnii portosnekrpuueckuii apdext. @opmyna Ditamreiina. [Ipumenenne dorospdexra.
O¢ddext Komnrona. /[aBienue ceera.

Tema 9. BoiHOBLIE CBOICTBA YaCTHIIL.

I'mnore3a ne bpoinsa. Oneitel J3Buacona u [Ixepmepa. IlpuHuun HeompeneaeHHOCTH.
VYpasuenue llpeaunrepa. [Ipoxoxkaenue yactuil yepe3 NOTEHIMAIBHBIN Oapbep.

3. IlepeyeHb YUeOHO-METOAMYECKOT0 0O0ecneyeHHs TUCHUIIUHBI (MOYJIs)

- MyJIbTUMEJUIHbIE NMPE3EHTALMOHHbBIE MaTepHalibl O JUCLUIUIMHE (MOYJII0) MPEACTaBIEHBI
B 2JIeKTpoHHOM Kypce B DM1IOC MAY;

- METOAMYECKHE YKa3aHus K BBIIOJHEHHUIO JIAOOPAaTOPHBIX pabOT MpeJICTaBICHbl B
anekTpoHHOM Kypce B DMIOC MAY;

- METOAMYECKHE YyKa3aHWs K BBIIOJHEHUIO MPAKTUYECKUX paboOT MpeACTaBICHb B
anekTpoHHOM Kypce B DMIOC MAY;

- METOAMYECKHE YKa3aHHs K BBIIOJHEHUIO pacdyeTHO-TpapHuuecKux paboT IMpe/CTaBICHBI B
anekTpoHHOM Kypce B DMIOC MAY;

- METOJUYECKHEe MaTepHuaibl i OOydyarollMXCs IO OCBOCHUIO JUCHUIUIMHBI (MOJIYJIS)
npejcTaBieHbl Ha odunuanbHoM caiite MAY B pasgene «MHdopmanust nmo oOGpa3oBaTeabHbIM
nporpaMMam, B TOM YHCJI€ aJallTUPOBAHHBIM.

4. ®oH/ OLCHOYHBIX CPEICTB 10 JUCHHUILINHE (MOAYJIIO)

SBnsieTcss OTAEIBHBIM KOMIIOHEHTOM OO0pa30BaTEIbHOM MporpamMMmbl, pa3paboTaH B (dopme
OTJENIBHOTO JIOKYMEHTA, MpeJCcTaBlieH Ha oduuuanbHoM caiilte MAY B pasgene «MHdpopmanus no
00pa3oBaTebHBIM ITpOrpaMMaM, B TOM Yuciie agantupoBaHHbM». DOC BKIIOUaeT B ceOsl:

- MepeyeHb KOMIETEHLUH ¢ yKa3aHHeM 3TamnoB HX (OPMHUpPOBAHHUSA B MpOIlECCE OCBOCHHUS
JTUCIUILIAHBI (MOTYJIfA);

- 3aJlaHUs TEKYIIero KOHTPOJIS;

- 3aJlaHUs IPOMEKYTOUHOU aTTEeCTAIINN;

- 3aJlaHUs BHYTPEHHEH OIIeHKH KayecTBa 00pa30BaHMUsL.

5. IlepeueHb OCHOBHOM W /IOMOJIHUTEJIbHON yuyeOHOIi JMTepaTyphl (IleUaTHbIE U3JaHUS,
AIIEKTPOHHBIE YUeOHbIE M3/1aHUS U (HITH) PECYpPChI AIEKTPOHHO-OUOINOTEYHBIX CHCTEM)

OcHoBHasi iuTEepaTypa:
1. Tpodumona, T. U. Kypc ¢usuku: yued. nocodue mua By3oB / T. U. Tpodumona. -
Mocksa: Akanemus, 2012. — 557 c. (a6.184, u3. 11)
2. Hernad, A. A. Kypc ¢usuku: yued. mocobue ans Bty3oB / A. A. Jernad, b. M.


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

SABopckuii. - Mocksa: Beicm. mik., 2002. - 718 c. (a6.169, 13.1)
3. UYepros, A. I'. 3amaunuk no ¢usuke: yued. mocodue mis BTy30B / A. I'. Ueptos, A. A.
Bopo0ObeB. - U3a. 8-e, 7-¢ mepepad. u gom. - Mockpa: @usmartiut, 2009. - 640 c. (a6.169, u3.1)

JlonoJHUTEIbHAS JINTEpaTypa:

4, Bonbkenmreiin, B. C. COopHuUK 33134 110 001eMy Kypcy (GU3UKHU: IS CTYIEHTOB TEXH.
By30B / B. C. Bonbkenmreiin- Cankt-IletepOypr: Ku. mup, 2005. - 327 c. (a6.138, u13.3)

5. Cagenbes, 1. B. Kypc o6meii ¢pusuku / U. B. CaBenbes. - Mocksa: Hayka, 1970. - T. 1.
MexaHuka, KojieOaHusI ¥ BOJIHBI, MOJIEKYJIsipHas ¢usuka. - 505 c.

6. Cagenbes, .B. Kypc o6meit ¢pusuku / U. B. CaBenbes. - Mocksa: Hayka, 1970. - T. 2.
OnekTpuuectso. - 430 c.

7. Cagenbes, .B. Kypc o6meit ¢pusuku / U. B. CaBenbes. - Mocksa: Hayka, 1970. - T. 3.
Ontuka, aToMHast pusnka, GU3MKa aTOMHOTO S/Ipa U JIEMEHTAPHBIX YacTHIlL. - 527 c.

6. IpodeccuonabHblie 6a3bl JAHHBIX H HH(OPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI
1. WNudopmannonnas cuctema «EnnHoe okHO moctyma kK oOpasoBarenbHbIM pecypcam» - URL:
http://window.edu.ru

7. TIlepeyeHb JIMIEH3HOHHOTO W CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrpaMMHOIO
obecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOT0 MPON3BOICTBA
1) OducHeiii maker Microsoft Office 2007
2) Cucrema onTryeckoro pacnosnasanus Tekcta ABBY'Y FineReader

8. Obecneuenne ocBoOeHNS TUCHUILINHEBI JINII ¢ HHBAJINAHOCTHIO 1 OB3

OOyyaromuecs u3 yuciaa uHBaIKWIOB U jul ¢ OB3 oOecneunBaroTcsl MeYaTHbIMU M (WJIN)
ANEKTPOHHBIMU 00pa30BaTEeNbHBIMU pecypcamMu B (popmax, aJlaiTUPOBAHHBIX K OTPaHHYEHUSM HX
37I0POBBSI.

9. MarepuajabHO-TeXHHYECKOE oOOecneyeHHe IUCHMUIIMHBI (MOAYJsl) TPEICTAaBICHO B
npunoxkennn k OIIOIl «MarepuanbHO-TEXHUYECKHE YCIOBHSI peanu3aluu  00pa3oBaTelbHOU
MIPOrpamMMbl» U BKJIFOYACT:

- yueOHBIE ayAUTOPHUM Ul TPOBEACHUS YUEOHBIX 3aHSITHI, MPETyCMOTPEHHBIX MPOTrpamMMOin
OakanaBpuaTa, OCHaIlIEHHbIE 000PYIOBAaHUEM U TEXHUYECKUMHU CPEJICTBAMU OOYUCHUS;

- IOMEIICHUS ISl CaMOCTOSITENIbHON pabOThl 0OYyYarOIIUXCs, OCHAICHHBbIE KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOUEeHHS K ceTth «MHTepHeT» H obecnedeHueM JoCTyra K
AJIIEKTPOHHON MH(OPMAITMOHHO-00pa3oBaTeIbHOM cpene MAY;

- naboparopun «MexaHuka, MOJeKyJsipHas (pU3MKa U TEPMOAUHAMUKA», «DIEKTPHUUIECTBOY,
«InexTpomaruerusma», «BomHosas ontuka», «OnTrka u aToMHast GU3UKay.

JlommyckaeTcs 3aMeHa 000py/I0BaHUS €r0 BUPTYalbHBIMH aHATOTaMH.



10. PacnpenesneHue TPya10eMKOCTH 10 BUIAM Y4eOHOM AeSITeJIbHOCTH

Ta6auna 2. — Pacnpenesnenue Tpy10eMKOCTH

Bunbr yueOHoiA

Pacnipenenenuie Tpy10€eMKOCTH TUCIMUILIAHBI (MOJTYJIS)

1o ¢opMaM 00yUeHHUS

Harpy3Ku Ounast popma oOydeHwHs
5 Cemeetp 3 Bcero uacos
Jlexumn 18 18 36
[IpakTnueckue 18 18 36
3aHSITHS
JlaGopaTopHbie 18 18 36
paboThI
CamocTtosaTenbHas 196 54 180
pabora
[ToaroroBka k
MIPOMEKYTOUYHOMN - 36 36
aTTecTaluu
Bcero yacos
MO TUCIUIIHHE 180 144 324
/ 3 HUX B popMme
MPAaKTUYECKOM
MIOATOTOBKH
Dk3ameH - + 1
3aqu/3%qu c - i 1/-
OIICHKOU
KonunuectBo
pacyeTHo- 1 1 2
rpaduyeckux padot




11. llepeyeHnb JJadopaTopHBIX padoT Mo popMamM 00yUeHUs

Ta6auna 3. — IlepeyeHsb J1adopaTOPHBIX padoT

Ne
m\n

Tembl 1abopaTOpHBIX padoT

1

2

QOuHnas ¢popma

1 Kypc, 2 cemecTp

duzndeckue u3MepeHus U 00padoTKa X Pe3yJIbTATOB.

OmnpeneneHre MOMEHTOB HHEPLIUU TBEPAIX TEJ MO MEPUOTY KPYTHIIBHBIX KOJIeOaHUH.

Onpe):[eneHHe MOAYJIA CABUI'a BpallarOMICroCs TBEPpAOTO TCJia IMpU IMMOMOIIU KPYTHUIIBHOT'O
MasTHHKA.

Omnpenenenue ko3 duimerTa BI3KOCTH KUAKOCTH 10 MeToay Crokca.

HccaenoBanue none3noi Momuocty 1 KI1JI ncrounnka mocTOSHHOIO TOKA.

SOOI W (N

['pagyupoBanue TepMOnapsbl.

2 Kypc¢, 3 ceMecTp

OnpeneneHI/Ie OTHOIICHUA 3apAaaad 3JICKTPOHA K €ro MacCc¢ MCTOJIOM MAIrHCTPOHA.

I/ISy‘-IGHI/Ie pacnupeacICHUA MAariHuTHOT'O I10JIAA COJICHOW A U OMPEACIICHUC €TI0
HMHAYKTHUBHOCTH.

N3yuyeHune nossipusanuuy CBeTa.

W3yuenue sBiieHH, 00YCIOBICHHBIX AUMPAKITUCH.

TemioBoe HM3JIyuyeHUE U €ro XapaKTEPUCTHKHU.

OO W N |

OrnpezenieHne Macchl AJIEKTPOHA U pajinyca nepBoil bopoBckoit opOUTHI aToMa BOIOPO/IA.

12. IlepeyeHb NpaKTHYECKHUX 3aHATHII 10 popMaM o0yueHust

Ta6auna 4. — IlepeyeHb NPAKTHYECKHUX 3AHATHH

Ne
n\n

TeMbl NpaKTHYECKUX 3aHATHI

1

2

Ounas popma

1 kype, 2 cemecTp

Kunematuka MOCTYHATCIBHOI'O ¥ BpalllATCIIbHOI'O JABUKCHH.

Z[I/IHaMI/IKa IMOCTYHATCIBHOI'O ABUIKCHUS.

Z[I/IHaMI/IKa BpaaTCJIbHOI'O ABHUIKCHUA.

MoJieKyIsipHO-KUHETHYECKasi TEOpHsl. DJIEMEHThI CTATUCTUUECKON (PU3UKH.

OCHOBEI TCPMOANHAMUKH.

DOneMeHThl GU3NYEeCKON KHHETUKH.

DNEeKTpOCTaTHKA.

DNIEKTPUUYECKOE T0JIE B BEIIECTBE.

OO |INO OB W|IN|F-

I1OCTOSIHHBIN DJIEKTPUYECKHUM TOK.

2 Kypc, 3 cemecTp

Maruerusm.

3JICKTpOMaFHI/ITHa$I WHIAYKIHW. ypaBHeHI/IH Makcgeia.

["apmonnueckue KoneOaHus. DIeKTpUYecKue KoebaHusl.

WuTepdepeHiysi MOHOXpPOMAaTHUYECKUX BOJIH.

Judpakius csera. [lonspuzaius cBeta.

BzanmogeiicTBue cBeTa ¢ BEIIECTBOM.

I/I3J1y‘{CHI/IC YCPHOT'O TCJIA.

B3aumonelicTBre (POTOHOB C 3JEKTPOHAMU.

OO|INO |0 W|IN|F-

BosHoBEIE cBOMCTBA YaCTHIL.




