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BBenenue

Ompa w3  1pobaeM  MOPOPHUAMBAIIMM  CTApIIMX  KAACCOB  OOABIIIMHCTBA
00111e00pa30BaTEABHBIX IITKOA BO MHOTHX CAyYasiX — HEIOCTATOYHOE YHCAO YUAIITMXCS JAST
KOMIIA€KTOBaHUA TTPOUABHBIX KAACCOB. [103TOMY YIOBAETBOPUTBL 3aIIPOChI YYAIIMXCH,
COOHPATOIITMXCST TTPOIOAXKUTEH OOYUeHHE B By3axX M HYKIAIOIIMXCH B U3yYEeHUH (PU3HUKHU HA
POPHUABHOM YPOBHE, MOXKHO C ITOMOIIBIO SAEKTHUBHBIX KYPCOB, MOIIOAHSIONMX 0Oa30BbIH
ypoBeHb. OmHUM U3 TaKUX KypCcOoB MozKeT ObITh «['oToBuMcsa K EI'D mo dusuke», rme
YPOBEHb OOy4EeHMsI TTOBBIIIAETCH HE CTOABKO 3a CUET PACIIHUPEHHs] TEOPETHIECKOH YacTUu
Kypca (PU3UKH, CKOABKO 3a CYEeT YTAYOA€HUS TTPAKTUYECKOM — pelleHtsT pa3HOO0pa3HbIX
dU3nIEeCKUX 3a1a4.

MsbI mpenaaraeM IIPOrpaMMy SAEKTHUBHOIO Kypca, pPacCUMTaHHyr0 Ha ydanmxcd Xl
KAACCOB, KaA€HIAPHO-TEMATHYIECKOe TAAQHUPOBaHHE 3TOI0 Kypca, a TaKyKe TEKCThI paboT
[OAd  TEKYIIET0O MW HWUTOTOBOIO KOHTPOASI, KOTOpPbIE MOLYT OIHOBPEMEHHO CAY>KHUTH
PENEeTHIIMOHHBIMHM paboTaMu masd TOAroToBKH K EI'D. B KoHIE u3ydeHHa Kypca
IIPOBONTCS TECTHPOBAHUE.

IleAb 3A€KTHBHOIO Kypca

— 00ecrieyuTh MJOTIOAHUTEABHYIO IIOAMEPIKKY YYaIXCd KAACCOB YHHBEPCAABHOIO
oOyueHus maas caauu EID mo dmsmke (3ra 4acTh MIporpaMMbl HalledaTaHa IIPSIMBIM
IIpUTOM U IIpeayCMaTpUBaeT pelleHHe 3a7a4d MaBHBIM 00pa3oM 0a30BOIO M OTYACTU
TIOBBIIIIEHHOIO YPOBHSI);

— Ppa3BUTH COoZEpKaHUe Kypca (PHU3UKU A U3YUEeHUd Ha NPOohwisHOM YpoeHe (ITa
4acTh IIporpaMMbl BbBIIEAEHA KYpPCU6OM U IIpeaycMaTpHUBaeT pelleHHe 3amad IIo-
BBIITIEHHOTO 1 BHICOKOI'O YPOBHS]).

MeToau4yecKHe OCOOEHHOCTH H3y4YEHHS Kypca

Kypc ommpaercsa Ha 3HaHUS, [TOAYYEHHBbIE IIPH M3YUEeHUH Kypca (PHU3HMKH Ha 0a30BOM
ypoBHe. OCHOBHOE CpPEACTBO U IIeAb €r0 OCBOEHHS - pelleHue 3a7ad. AeKIHu
TIpeIHa3HAYEHbI He JIAS COOOIEHMsT HOBBIX 3HAHWM, a AT IIOBTOPEHHS TEOPETHIECKIX
OCHOB, HEOOXOOUMBIX [AS BBIIIOAHEHHS ITPAKTUYECKUX 3aJaHUM, I103TOMY HOCHT
0030pHBIN XapakTep [pPU MHUHHMAABHOM OOBEME MATEMAaTUYECKHUX BBIKAQJIOK.
Teoperudeckuii MaTepras yaoOHee o0OOIIMTHL B BHUAE TAOAUIL, (pOPMY KOTOPBIX MOZKET
TIPEIAOZKUTD YIUTEAB, & 3aIIOAHUTD UX JIOAXKEH YIeHHK CAMOCTOSITEABHO. BBUY mIpeneApHO
OTPAaHUYEHHOIO BPEMEHH, OTBOAMMOIO HA IMIPOXOXKIEHHE Kypca, €ro 3(pdeKTHBHOCTH
Oy[eT OIpeneAsaThLCS WMEHHO CAMOCTOSITEABHOH paboToif yYeHWKa, OAS KOTOPOH
riorTpebyercs: He MeHee 3-4 4 B HEZICATO.

B mportecce obydyeHms BasKHO (PHUKCHPOBATH BHHUMAHHE O0Oy4aeMbIX Ha BBIOOpE U
pasrpaHUYeHNN (PU3MYECKOM M MaTeMATHYECKONH MOMIEAN PACCMATPUBAEMOIO SIBACHUS,
0oTpadoTaTh CTAHAAPTHBIE AATOPUTMEBI PELIeHUs (PU3NMYECKUX 334a4 B CTAHOAPTHBIX
CUTYyAIUSAX U B U3MEHEHHBIX HAHU HOBBIX CUTYAIIUSX (AT JKEAAFOIMX HU3YYUTH IIPEeaMeT U
cIaTh 9K3aMeH Ha IPOUABHOM ypoBHe). [Tpu perreHNH 33184 peKOMEHIYeTCsT IITHPOKO
HCIIOAB30BaTh  aHAAOTHUH, TrpadudecKue MeTofbl, (PU3HYEeCKHH  SKCIIEPUMEHT.
OKCIepHMeEHTaABHBIE 331a49i BKAIOYAIOT B COOTBETCTBYIOIIME pasfesbl. [Ipu orcyTcTBHU
B IIIKOA€ HEOOXOMMMOM TEXHUYECKOH IIONNEPKKU SKCIEPHMEHTa PEKOMEHIYEeTCS HC-
TIOAB30BaTh SIAEKTPOHHBIE TTOCOOUS.

[Iporpamma, paccuuTaHHas Ha 68 4, MOXKET HCIOAB30BATLCI M B KAAcCax C
IIOBBIIIIEHHBIM YVPOBHEM H3y4YeHUS (PU3UKH [OAS YTAYOACHUSI IIPOPHABHOIO y4IeOHOro
peaMera.

PacnpeneseHre 4acoB OAS M3yYEHUsS PA3AMYHBIX Pa3[IeAOB IIPOTPaMMBI HE SIBASIETCS
JKEeCTKO OeTePMHHHPOBaHHBIM. OHO MOIKET BapbHUPOBATHCS B 3aBHCHUMOCTU OT ITOATO-
TOBACHHOCTH U 3aIIPOCOB VYAIIXCH.




PopMBI H BHABI CAMOCTOSATEABHOH PabOThI H €€ KOHTPOAST

CamocrosiTeapHass pabora IIpeaycCMaTpPUBaeTCsl B BHE BbBIIIOAHEHUS [IOMAIITHHX
3aaaauii. MUHMMaABHO HEOOXOOUMBIH O0BEeM AOMAaITHero 3amaHud - 7-10 3amayg (1-2 3a-
Ja4¥ IOBBIIIEHHOIO YPOBHS C KPaTKMM OTBeTOM (THII B), 1-2 3ama4y HOBBIIIIEHHOTO MAU
BBICOKOI'O YPOBHS C pa3BepHyThIM oTBeToM (Tvll C), ocTasbHbIe 3a1a49u 6a30BOr0 YPOBHS C
BBIOOPOM OTBeTa (THII A).

[TpemycMaTpHUBatoTCsT BUABI KOHTPOASI, TT03BOASIIOIIME OIIEHHUBATDL JUHAMHKY YCBOECHS
Kypca yYalIMHCH U IIOAYYUTH [AHHBIE [Ad OIIPENEACHHS] [JAABHEHIIIEro COoBep-
IIIEHCTBOBAaHMSI COIEPKaHUA Kypca:

— TEeKyIlMe (OeCITUMHHYTHBIE) KOHTPOABHBIE PaboThl B (OpMe TEeCTOBBIX 3aJaHUI C
BBIOOPOM OTBeTa (moapoOHee pabOThI IPEACTABACHBI B CAEAYIONIMX IMocoOMsx: KacksiHOB
B.A. u np.) Pusuka: Terpaapb A KOHTPOABHBIX pabor. BazoBeri ypoenn. 10-11 Kaacc:
TecTbD. - M.:[pocpa, 2006; «Pusuka. Terpamb mad KOHTPOABHBIX paboT. IIpoduabHBIH
ypoBeHb. 10-11 kaacer. - M.: [Ipoda, 2006;

— IIOAy4acOBble KOHTPOABHBIE PabOTHI-TECTHI (IT0 OKOHYAHUM KasKIIOTO Pa3/iend);

— HWTOTOBOE TECTHPOBaHUE B (POpPMeE PEIIETHUIIMOHHOIO 9K3aMeHa.

BBuy MaAOYMCAEHHOCTH TPYIIIG] YYAIIXCS, JOCTATOYHO ABYX BAPHAHTOB PabOTHI 10
6 3aaa4 1o Aro0oi TeMe (4 - Tum A, 1 — tum B, 1 - tum C).

OrieHuBaHUe 3a1a49 KOHTPOABHOM paloThI: 3aaa4u Tumia A -1 6aaa, tuma B - 2 Gaana,
Tuna C - 4 6aasa.

Kpurepru orieHHBaHUSA KOHTPOABHOH paboThI:

Ortenka «5» - 9— 10 6aanoB,

OIIEHKA «4» - 7-8 6arr0B,

OIlEHKA «3» - 4-6 6aAAO0B,

oLleHKA «2» - 0-3 Danaa.

Tak Kak I1eABI0 KOHTPOABHOM paboThI B JAHHOM CAy4Yae SIBASETCS He CTOABKO OIIEHKA U
CpaBHEHME [JIOCTHZKEHHH VYallMXCsl, CKOABKO IIPEIOCTaBA€HHE MM BO3MOXKHOCTHU
HCIIBITATh CBOM CHABI, TO HET CMBICAA CTPEMUTHCS K 0€3yKOPHM3HEHHOM pPaBHOIIEHHOCTU
colepsKaHUS BapHaHTOB. HampoTwB, neaecoobpa3HO OXBATUTH 33JaHUSIMU BO3MOXKHO
Ooaee MIMPOKMI KPyT BOIIPOCOB, & Ha JAOM 33[aTh PEIIUTh 3aJa4d JAPyroro BapHaHTa
KOHTPOABHOM palOTHI.

JIAST I'TOTOBOTO TECTUPOBaHMSI PEKOMEH/IyEM HCIIOAB30BaTh ABa MAM 0oAee BapHaHTOB
1o 10 3a1aHuil B KasKIOM.

PacripeneaeHue 3a71a4 UTOMOBOTO TECTHPOBAHUS T10 PA3/IEAAM:

TUIl A (C BbIOOpOM OoTBeTa—7 33/ad): MEXaHHKa — 1 3a/1a4a, MOAEKyAsIpHas (pHU3UKa
(1), saekTpoaHAMUKA (AEKTPOCTATHKA UAM IIOCTOSHHBIN TOK - 1, 3apszKEeHHbIE YaCTHIIBI
Y TOKU B MArHUTHOM II0A€ WAHM AAEKTPOMATHHUTHAS MHAYKIMS — 1), Koae0aHMsS 1 BOAHBI
(1), orruka (1), kBaHTOBas puU3uKa — 1 3a1a4a;

Tur1 B (C KpaTkKuM CBOOOAHBIM OTBETOM — 2 3a[a4H): MEXaHHUKa, MOAECKYASIpHAS
dbH3MKa, 3AEKTPOCTATHKa, IOCTOSIHHBIM TOK (1), MarHUTHOE IIOAE€, 3AEKTPOMarHuUTHAas
WHIYKIYsI, KoAe0aHUs U BOAHBI, oITHKA (1 3amada u3 Aro0oro paszaena);

T C (C pa3BepHyTHIM CBOOOAHBIM OTBETOM —1 3amada): 3a7ada BBICOKOIO YPOBHS
CAOKHOCTH M3 AIOOOTO paszaesa MAM KOMOWHHUpPOBaHHAs 3aa4da C IPUMEHEHHEM 3aKOHOB
PHU3UKU U3 Pa3HbIX Pa3feAOB MAU SKCIIEpPUMEHTaAbHAd 3a1a4a (1o hoTorpadoui 3KCIepH-
MEHTAABHOM yCTaHOBKU).

OneHuBaHUe 3a0a4 SK3aMEHAITMOHHOM paboThI: 3amada tuma A - 1 6aaa, Tura B - 2
baana, Turma C - 3 6assa.

Kpurepruu olieHUBaHUA pabOThI - UTOMOBOIO TECTHPOBAHUS:

orieHka «5» — 13-15 6aanoB,

«» - 9-12 bannroB

«3» - 6-8 banroB

«2» - 0-5 GaanoB.




CozepxaHHe IIPOrpaMMbI

XTI gaacc
(68 4, 2 4 B HemEAIO)

1. 9kcnepumeHT—1 4

OCHOBBI TEOPUHM ITOTPEITHOCTeH. [IorperrHoCTH NpsiMBIX U KOCBEHHbIX W3MEpPEHUI.
[TpencraBaeHMe pe3yABTATOB H3MeEpPeH B (popMe TabAHIL U IPachHKOB.

2. Mexanuuka—11 g

KuHeMaTHKa IIOCTYIIaTEABHOIO U BpalllaTeABHOIO JBIDKEHMS. YPaBHEHN NBIZKEHUS.
'pacpuky OCHOBHBIX KMHEMATHYECKUX [IapaMeTPOB.
Jymavika. 3akoHb! HetoToHa. CHABI B MEXaHHUKE: CHABI TSDKECTH, VIIPYTOCTH, TPEHHU,
rpaBUTAIIMOHHOIO IIPUTsKEHN. 3axorsl Kennepa.
Cratuka. MoMeHT cuAbI. YCAOBHS paBHOBECHS TeA. ['mapocTraTrka.
JIBIDKEHHE TeA CO CBA3AMH - IIPHAOXKEHHE 3aKOHOB HBIOTOHA.
3aKOHbI COXpPaHEHMS HMIIYABCA W SHEPIUH U UX COBMECMmHOe NpumMeHeHue 6
MmexaHuke. YpasHeHue BepHyuiu - npunoxeHue 3aKOHA COXPAHEHUSl SHepauu 6
2uopo- u aspoouHamuxe.

3. MoaekyasipHasa (pH3HKA H T€epMOAHHAMHKA — 12 4

Cmamucmuueckuii u OuHAMUUECKUI NOOX00 K U3YUEHUIO MEenioesblx
npoueccoe. OcuHoBHoe ypaBHeHre MKT razos.

YpaBHEHHE COCTOSHUS HuaeasbHoro raza. CaencrBue M3 OCHOBHOrO ypaBHeHusT MKT.
N3zoriporieccel.  OnpedenieHue 3KCMpPeMabHbLX napamempoeé € npoueccax, He
SeNSIFIOWUXCSL U30NPoUeccamu.

l'azoBble cMmecu. ITonynporHuyaemole nepezopoorKu.

[lepBbIA 3aKOH TEPMOAMHAMHMKH W €r0 IIPHUMEHEHUE AT PA3AWYHBIX IIPOLIECCOB
U3MEHEHUd COCTOSHHWS CHCTEMBI. TepMoamMHaMHKa H3MEHEHUS arperaTHbhIX COCTOSHHM
BellecTB. HachlieHHbIM nap.

Bropoit 3akoH TepmoauvHaMuku. Pacuer KII/I TenaoBBIX OBUTATEAEH, KpYya08blx
npoueccos 1 111ukAa KapHo.

IToeepxHocmHulii Cnoll HKUOKOCMU, NOEEPXHOCMHASL FHEP2UsL U HamsKeHue.
Cmauueanue, KanwuisipHele sieneHust. JlaeneHue Aannaca.

4. dAeKkTpoaHHaAMHKA — 16 4

DAerTpocTaTrka. HarpssKeHHOCTb U MOTEHIIMAA SAEKTPOCTATHYECKOTO TIOASI TOYEYHOTO
U pacnpedeneHHblX 3apsioB. 'padWKU HAMPSKEHHOCTH W IIOTEHIHAAA. [IpHHITUIL
CYTIEPITO3UIIMH SAEKTPHUIECKUX TTOAEH. DHEPTHsT B3aUMOIEHCTBHS 3aPsiIOB.

KoHieHCaTOPEL. OHepruga 3AEKTPUYIECKOIO TIOAd. IHapannenvHoe u
nocnedoeamensvHoe coeOuHeHUst KoHOeHcamopoe. Ilepe3apsioka KoHOeHCamopoe.
[IBIDKEHHE 3aPSIIOB B IAEKTPUIECKOM ITOAE.

[MocrogHubIét ToK. 3akoH OMa [as OMHOPOIHOIO y4acTKa M TIOAHOM Iiermu. Pacuer
PA3BETBAEHHBIX AAEKTPHUYECKUX Ileneii. IIpasuna Kupxzoga. wynmel u dobaeouHvle
conpomuenenusi. HenuneliHble 3n1emeHmobl 8 YenstX NOCMoOstHHO20 MoKd.

MaruutHOe moae. [IpuHIMII Cynepno3uimy MarHUTHBIX Ioaer. Cuabl Amriepa U
Nopetita. Cynepnosuyust sn1eKxmpuueciozo u MazZHUmMHo20 noneil.

OAEKTpOMArHUTHAS WHAYKIWMs. IIpumeHeHue 3aKoHA 3/1eKmpomMazHUMHOU
UHOYKUUU 6 3a0auax 0 OBUNCEHUU MEMAUIUUECKUX Nnepembluer 6 MA2HUMHOM
none. CaMOMHAYKIIUG. QHEPIrUd MArHUTHOTO ITOAST.




5. Koaebanus H BoAHBI - 10 4

MexaHHUYeCcKre TapMOHUYeCKHe KoaebaHus. ITpocreiinive KoaeOaTeAbHBIE CHCTEMBI.
KunemaTuka 1 [UHAMHKA MEXaHUYECKHX KOAeOAHUH, ITpeBpallleHUs SHEPTUHU. Pe30HaHC.

OAEKTPOMArHUTHBIE  TapMOHHMYECKHWE  Koaebanusa.  KoaebaTeAbHBIM  KOHTYD,
TIpEBpPAIIIEHUS SHEPTUN B KOAEDATEALHOM KOHTYpPE. AHAAOTHS SAEKTPOMAarHUTHBIX U MeXa-
HUYECKUX KoAeDaHUH.

[TepeMeHHBIN TOK. Pe30HAHC HanpskeHuil U MOKO0e é Uensix nepemeHH020 moKa.
BerxxmopHble duazpammesl.

MexaHUYeCKHe U SAEKTPOMATrHUTHEIE BOAHBL. Jgbghercm Jonnepa.

6.0nTHKa - 114

[eomerpuyeckad OOTHKA. 3aKOH OTpPaXKEHUd W IpeaoMacHHs cBeTa. I[locrpoeHne
N300paskeHN HETIOABIDKHBIX U 08UXKYULUXCSL TIPEIMETOB B TOHKHX AWH3aX, IIAOCKUX U
chepuueckux 3epkasrax. Onmuueckue cucmemol IIpoxorcOoeHue ceema CKe03b
npusmy.

BoaHoBag onTuka. HHtepdepeHImS CBeTa, YCAOBUA  UHTEP(EPEHIIMOHHOTO
MakCHMyMa U MHHUMyMa. Pacuem unmepgepeHuuoHHol rapmunst (oneim FOmHza,
3epkano Anoiidca, 3epkana, 6unpusma Pdpenens, konvua HuromoHa, MoHKue
neHku, npoceenuvieHue onmuku). Judpakiyua ciBera. [JudpakiiioHHas peleTKa.
[ucriepcus cBera.

7. KBanTOBaaA (pu3uKa - 6 4

dPoroH. [laBaeHUE cBeTa. YpaBHeHUe OHHIITeHA 1ad poToadpdeKTa.

[IprmeneHrie nioctyaaToB bopa nad pacyera AMHEMYATBIX CIIEKTPOB H3AYYEHUS U
TIOTAOITIEHUSI JHEPTHUH BOIOPOONONOOHBEIMU aroMaMu. BonHet Oe Bpoiiia ons
K1accuUecKoll U penstmueucmcKoui uacmuy.

ATOMHOE g7po. 3aKOH PaauOaKTUBHOIO pacnafa. [IpruMeHeHne 3aKOHOB COXPaHEHUS
3apsg/a, MacCCOBOI'O YHCAQ, UMNYIbCA U SHEP2UU 6 33/1a49aX O AACPHBIX IIPEBPAILICHIX.

HToroBoe TecTHpoBaHHE — 14




TemaTH4YeCKOE IIAAHHPOBaHHE

y4eOHOro MaTepHasa

(XI xaacc, 68 4, 2 4 B HEZEAIO)

No Tema Bun zanatua [Iprveya
ypOKa. HUE
I. OrcnepumenT (1 4)
1/1 |9xcmepumMent | Aexaipa 1
II. Mexauuka (11 4)
2/1 |Kunemaruka. /[luHaMHKa Aekiysa 2
3/2 |[dBmKeHHE TeA co cBa3aMu. CTaTuKa U Aexiia 3
THIPOCTATHKA.
4/3 |Kunematuka IIpakTryeckoe 3aHaTue 1
S/4 |I'padpuKi OCHOBHBIX KHHEMATHYECKHUX [IpakTideckoe 3aHATHE 2
rapamMeTpoB
6/S5S |[duHamMmka [TpakTryeckoe 3aHITHE 3
7/6 |[duHaMmKa IIpakTryeckoe 3aHgarue 4
8/7 |[BroKeHUe CBI3aHHBIX TEA [TpakTHyecKoe 3aHITHE S
9/8 |Craruka. 'mapocraTuka. [IpaxkTrdeckoe 3aHaTue 6
10/9 |3akoHbI cOXpaHEHUT Aextya 4
11/10 |3akoHbI COXpaHEHUs ITpakTuyeckoe 3aHgaTue 7
12/11 |YpasreHue bepHyasu [TpakTuyeckoe 3aHATHUE 8 0,54
KonTtpoarHag pabora Neo 1 «MexaHMKa» 0,54
ITI. MoAekyAsipHasa (pH3HKA H TEPMOAHHAMHKA (12 4)
13/1 |OcHoBbl MKT. I'a30BBIE 3aKOHBI Aek1g S5
14/2 |IlepBblif 1 BTOPOH 3aKOHBI TEPMOIMHA- Aekiysa 6
MUKH
15/3 |OcroBHOe ypaBHeHHE MKT [TpakTuyeckoe 3aHgTUE 9
16/4 |YpaBHEHHE COCTOSHUA UAcaAbHOro ra3a. (IIpakruyeckoe 3auarue 10
['a30BbI€ 3aKOHBI
17 /5 |OmnpeneacHHe 3KCTPEMAABHBIX [IpakTryeckoe 3aHaTHe 11
r1apamMeTpoB
18/6 |IloaynipoHHITAEMBIE IEPETOPOAKHU [TpakTryeckoe 3angatue 12
19/7 |IlepBbIi 3aKOH TEPMOAUMHAMUKUA [IpakTryeckoe 3aHgaTue 13
20/8 |ArperaTHble COCTOSIHMSI BEIIIECTBA. [IpakTuyeckoe 3augarue 14
HacpineHss1i nap.
21/9 |KpyroBele IpoIecchl [TpakTHyeckoe 3aHaTue 15
22/10 |IloBEPXHOCTHBIN CAOM KUIKOCTH Nexiya 7
23/11 |IloBEPXHOCTHBIN CAOM XKMIKOCTH [IpakTideckoe 3aHaTue 16
24 /12 |TemnaoBble ABUTaTEAN [TpakTyeckoe 3anarue 17 (0,54
KouTpoarHag pabora No 2 «MoaekyasspHas 0,54
dbursHuKa»
IV. daekTpoauHamuka (10 4)
25/1 |9aekTpocraTrka. KonneHcaTopbl Aekiya 8
26/2 |TloCTOSTHHBIM TOK Aekiyst 9
27/3 |2aekTpocTaTHKa IIpakTryeckoe 3aHgaTye 18
28/4 |OHeprus B3auMOAeUCTBUA 3apsi/IOB IIpakTryeckoe 3aHaTue 19
29/5 |CoenpHeHue KOHIEHCATOPOB [TpakTrdeckoe 3ansaTue 20
30/6 |[IBrzKeHNE SAEKTPUYECKUX 3apsiioB B [TpakTryeckoe 3aHgaTue 21
SAEKTPHYECKOM I10AE
31/7 |3axkoH OMa nast ydacTKa U IIOAHOM 1eNnHr [IpaxkTrdeckoe 3aHarue 22
32/8 |IIpaBuaa Kupxroda [TpakTHdeckoe 3aHaTue 23
33/9 |llepe3apsimka KOHAEHCATOPOB IIpakTHdeckoe 3aHaTue 24




34 /10 |HeanHelHbIE 5A€MEHTBI B IIETISAX [Tpaktuyeckoe 3ausarue 25 (0,54
IIOCTOSTHHOI'O TOKa
KontpoarHag padora Ne 3 0,54
«DAEKTPOAVHAMUKA (IAEKTPOCTATHKA,
TIOCTOSTHHBIM TOK)»
V. daexTpoanHaMuKa (6 4)
35/1 MaruuTHOe roae. IAEKTPOMarHUTHAas Aextus 1
WHAYKIMS
36/2 |Cuabl AMuiepa u AopeHIIa IIpakTH4yeckoe 3aHdaTye 1
37/3 |Cyreprio3urius 3AeKTPUYECKOTO U [IpakTideckoe 3aHATHE 2
MAarHUTHOIO IIOAEH
38/4 |2aekTpoMarHuTHasA UHAYKIIHS IIpakTryeckoe 3aHgTHE 3
39/5 |[BmzKeHUE MeTarAMYeCKHX IepeMbriek B ([IpakTideckoe 3aHaTve 4
MarHHUTHOM I10A€
40/6 |CaMoMHIyKIHS [TpakTHYecKoe 3aHATHE S 0,54
KonTtpoarHaga pabora No 4 0,54
«QAEKTPOAMHAMUKAY
VI. KoaebaHua 1 BoAHBI (10 4)
41/1 |Mexanmdeckre KoA€OaHNS U BOAHBI Aexiyst 2
42/2 |9aeKTpoMarHuUTHbIE KoaeOaHUa K BOAHbI  |Aekiug 3
43/3 |KunHemaTnka MexaHH4YeCcKUxX KoaebaHui |[IpakTudeckoe 3aHaTHE 6
44 /4 |[JuHaMuKa MexXaHH4UeCKHX KoaebaHu# |[TpakTideckoe 3aHsTHe 7
45/5 |IIpeBpaltieHUsd SHEPTUH IIPU [TpakTuyeckoe 3aHATUE 8
MEeXaHYEeCKUX KoAeDaHUIX
46/6 |OaekTpoMarHuTHbIE KoaeOaHus B KOHTYpe |[IpakTideckoe 3aHsaTHE 9
47/7 |IlpeBpaieHusd 3Heprun B KorebateabHoM |[IpakTiaeckoe 3aHsaTie 10
KOHTYyp€e
48/8 |IlepemenHbIii TOK. Pedonanc HanpskeHuit |[IpakTideckoe 3aHaTue 11
U TOKOB.
49/9 |MexaHHMYECKHUE U IACKTPOMArHHUTHBIE [IpakTmyeckoe 3aHaTue 12
BOAHBI
50/10 |BekTopHbIE nuarpamMmbl [TpakTuyeckoe 3angarue 13 (0,5 g
KonTtpoarHas pabora Ne 4 «Koaebarus 0,54
U1 BOAHBD.
VII. Onrruka (11 4)
51/1 | 3aKOHBLI TEOMETPHUYECKOM OIITUKH. Nexiuda 4
[TocTpoeHme n300pasKeHH
S52/2 OnTuyecKye CUCTEMBI Aekiyga 5
53/3 |3akoHbl mpeaoMacHud. [Iprsma. [IpakTH4yeckoe 3aHarue 14
54/4 |IlocrpoeHue n300pazkeHUH B IIAOCKHX [IpakTideckoe 3aHaTue 15
3epKasax
55/5 |IlocTrpoeHue n3o006pazkeHuH B TOHKHIX [IpakTdeckoe 3aHaTue 16
AVH3aX ¥ chepUYeCcKHX 3epKaaax
56/6 |Onru4YecKre CUCTEMBI ITpakTryeckoe 3anarTue 17
S7/7 |BoaHOBas onTUKa Aek1ust 6
58/8 |Pacuer unTepdepeHIMoHHOM KapTiHKK | [IpakTideckoe 3anaTue 18
59/9 |Pacuer unrepdepeHIIMOHHOM KapTHHKA | [IpakTideckoe 3aHartue 19
60/10 |JudpakpioHHAas PEIIETKA [IpakTryaeckoe 3ausaTue 20
61/11 |[ducnepcusa ceeta [TpakTudeckoe 3anarue 21 |0,54
KonuTpoarHag pabora No 6 «OnTrkar 0,54

VIII. KBanTOBaaA ¢pu3uka (6 u)




62/1 |KBanTtoBag (pusrKa Aekiya 7

63/2 |YpaBHeHHe DHHIITENHA [IpaxkTdaeckoe 3aHaTue 22
64 /3 |lIpumenenue nocryaaToB Bopa [IpakTrdeckoe 3aHaTHe 23
65/4 |3axkoH paJHoaKTHBHOIO pacnana [IpakTHyeckoe 3aHarue 24

66/5 |[IpumeHeHUe 3aKOHOB pacnaza B 3aa4yax |[IpakTudeckoe 3aHaTHE 25
0 SIIEPHBIX IPEBPAILICHUSIX

67/6 |Boaus! ne Bpotiag [Tpaktmyeckoe 3ausarue 26 (0,54
KonTtpoarHaga padora Ne 7 «KBarnTOBast 0,54
dprzrKa»

68 HroroBoe TecTupoBaHHe

MeToau4yecKHe pEeKOMEHAALHH IIPH NMPOXOXKIACHHH Kypca

IIpu penrieHHH 3azay IO MEeXaHHKe IIOAE€3HO IIPHU BO3MOZKHOCTHU peIlaTh OOHY
U Ty K€ 3a71a4y B Pa3HbIX CUCTEMAaxX OTCUYETA.

B pemennn 3amad O KUHEMaTHKE IIPEAIIOYTHUTEABHEN MCIIOAB30BaTh HeE
dopMyAbl IIyTH, [OPOHAEHHOIO TIIPHU PABHOMEPHOM HAH PaBHOYCKOPEHHOM
OBUXKEHUH, a ypaBHEHUH [IBUXKEHUs, OIIPENEASIOIe KOOPAHUHATHI ABUXKYIIET0Cs
TeAa B 3aBHCUMOCTH OT BPEMEHH.

Caenyer yAeAUTb BpeMs PELIeHHUI0 3a/1ad4 10 HeO0eCHOM MeXaHUKe, B TOM YHCAE C
HCIIOAB30BaHHEM 3aKOHOB Keraepa; moapoOHO OCTAHOBUTBECA Ha COBMECTHOM
IIPUMEHEHUN 3aKOHOB COXpaHEHUsS B MeXaHWKe: VIPYTHH U HeyIpyrui
HELIEHTPaAbHbBIE yaapbl, pa3deA€HHE HEIIOABHUIKHOI'O U [ABUIKYIIETroCs TeAa Ha OBE
nAu Ooaee dacTel, peakKTHUBHOE NOBHUXKEHHE, ypaBHeHHEe BepHyaAn U ero 4acTHEBIE

CAydYau — HCTEYEHHE XKUIKOCTH H3 OTBEPCTHS B COCYLE, T€YEHHE JKUIKOCTU B
TOPHU30HTAABHBIX TPyOax pas3HOro AUaMeTpa, U3MepeHUEe JAaBA€HUsS IKUIKOCTHU B
TpybOax.

B pasneae «MoaekyAsipHaa (PH3HKA H TEePMOAHHaAMHKa» IleAeCO0O0pa3HO
OCTAaHOBHUTBHCA Ha [ABYX MOAXOJAaX K HW3Y4YEHHIO TENAOBBIX SBA€HUH —
CTaTUCTUYECKOM U TE€PMOIUHAMHYECKOM; PEIINUTh 3a/la4dy O IIpolleccax B rase, He
ABASIOIIUXCSI U30IIPOIIECCaMHU.

HeobxoguMo pacCMOTPETh YCAOBHE pPaBHOBECHS CMECH Ta30B B COCYIE,
pPa3neA€HHOM IIOAYIIPpOHUIIaeMoM meperoponkoi. IloaynmpoHHIlaeMBIMH Ha3bIBaIOT
IIEPETOPOAKH, YEPE3 KOTOPhIE OJAHU BEIIECTBa (rasbl) MOTYT IIPOHUKATh, a APYyTHE
He MoryT. Hampumep, MeTasabl Hasraauii U HUKEAb IIPOHUIIAEMBI TOABKO AL
BOZIOPOZa U HEIIPOHUIIAEMEI [IAS APYTHUX ra3oB, a cepedbpo IIPOHUIIAEMO TOABKO IAS
Kucaopona. Korma c o0emx CTOPOH OT IIEPEropoAKH YCTAHOBSTCH OIUHAKOBBIE
KOHIIEHTpAIlUN IIPOHUKAIOIIETr0 dYepe3 Hero rasa, IIOTOKH rasza B 00€ CTOPOHBI
BBIPABHUBAIOTC U  yCTaHaBAWBaeTCcd  AWHAMHUYECKOe  paBHOBeECHE, T.€.
PE3YABTHUPYIONIMM IIOTOK Yepe3 IEPErOpPoaKU paBeH HyAlo. [lpyrue raspl IIpHU 3TOM
He TIIPOHUKAIOT dYepe3 IEPEeropoaKH, UX IapliUasbHble OaBA€HUS W,
COOTBETCTBEHHO, IIOAHBIE NAaBACHHL II0 Pa3Hbl€ CTOPOHBI OT IE€PETOPOAKH MOIYT
OBITH PA3ANYHBIMH.

[Ipu pemeHun 3ama4d IO TePMOAMHAMHKE 00 M3MEHEHHaX arperaTHoro
COCTOSHHUSI BEILIeCTBa HYKHO 00paTHUTh BHUMaHHE YYalIUXCs Ha HUCIIOAB3yeMOe IIPH
pPEILIeHUN 3THUX 3a4a4 ypaBHEHHE TEIIAOBOro 0OasaHca (3TO HE YTO HHOE, Kak
YaCTHBIA CAyYail IIepBOro 3akKOHa TepMoauHaMuKH). Ocoboro BHHMaHULA TPeOyIoT
3aJja4d C HE€ OIPENEACHHBIM B YCAOBUU KOHEYHBIM PaBHOBECHBIM COCTOSIHHEM
BeEIlleCTBA.

KpyroBble mporieccbl MOTYT OBITH HPEACTABAEHBI B PAa3AHYHBIX KOoopAuHaTax (p,V;
V,T; p,T). HeobxoguMo 4eTKO OOBSCHATHL YIE€HHKaM, 4To paboTa raza B KPyroBOM
IIPOLIECCE OMNPENEAETCS IO TIAOIIAAMN IOAYYEHHOH (PUTYPHI U3 YYaCTKOB rpaduka
TOABKO B KoopauHarax (p,V).




Caexyer B KpaTKoil, HO [OOCTymHOM ¢opMe OOBSICHUTHE OCOOEHHOCTH
MOAEKYASIDHOTO CTPOEHHS IKUIOKOCTEH, (PHU3UUECKyI0 IIPHUPOLY MAOIIOAHHUTEABHOM
(130BITOYHOM) OSHEPTUM MOAEKYyA IKHUIKOCTH B €€ IIOBEPXHOCTHOM CAOE H,
COOTBETCTBEHHO, 00pa30BaHUd ITOBEPXHOCTHON SHEPTHUH CBOOOMHON ITOBEPXHOCTHU
KUOKOCTHU, CHA TIIOBEPXHOCTHOI'O HaTdXKEHHd. Bompockl cMauyuBaHUS U
HEeCMa4YUBaHUS CA€AyeT VyBd3aTh C pPa3AWYHEeM B CHAAX IIPUTIKEHUS MEXIY
MOAEKYAOM KHUIKOCTHU M MOAEKYAOH (aTOMOM) TBEpAOro BelIeCTBa, C OJTHOHU
CTOPOHBI, M MEXIY MOAEKyAaMH KHIAKOCTHU, C aApyrod. Popmyay Aamaaca nag
JAaBA€HUS II0[] HCKPHUBAEHHOM IIOBEPXHOCTBIO KHIKOCTH MOXKHO IIpUBECTH 0e3
BBIBO/ZIa, TOABKO [AS cepHdYecKor IMoBepXHOCTH. OOBSCHEHHE KAaIlHAASPHBIX
ABA€HHHM [OaTh CO CChIAKOHM Ha gaBaeHHe Aariaaca; (POPMYyAy BBICOTHI IIOABEMA
(ormyckaHus) JKUAKOCTU B KallUAAGPE BBIBECTH KaK IIPUMEP IMPUMEHEHUS (POPMYABI
Aaminaca. IlpuBecTH HIpuMepbl IIPOSBACHUS KAITUAAIPHBIX SIBAGHHUH B IIPUPOJE,
TeXHUKe, OBITOBBIX VyCAOBULAX. PemiuTh SKCIEepUMEHTaAbHBbIE 3a7a4ddl Ha
onpeneaeHue Ko3p(uileHTa TOBEPXHOCTHOTO HATAXKEHUS.

Pazmen «QaekTpocTaTHKa» HYKHO MOOIOAHUTH pPaCYeTOM HAIIPSIKEHHOCTH |
IIOTEHIIaAa IIOAS pacIIpeleA€HHBIX 3apsagoB Ha [IpUMepax pPaBHOMEPHO
3apsIsKEHHBIX C(Pephl, TIAOCKOCTH, OECKOHEYHON TOHKOMW HUTH, TOHKOTO KoAblla. [as
pPelIeHus 3TUX 3a7a4 HeoOXOAWMO BBECTHU IOHSTHA AWHEHHON M IIOBEPXHOCTHOMH
IIAOTHOCTH 3apsa.

PaccmaTpuBas CymepHo3UIIUI0 JAEKTPUUYECKHX IIOAeH, IIOA€3HO BEPHYTHCH K
IIpOHiJeHHOMY paHee MaTepHaAy M pPeUInTb KOMOWHUpPOBaHHBIE 3aadd Ha
CYIIEPIO3UIIHIO SAEKTPHUYECKOT0 U TPAaBUTAIIMOHHOTO TOAEH.

Bamadyu 0 IIpeBpAllleHHUSIX SHEPTHH MPHU Iepe3apdake KOHIEHCATOPOB B 3TOM
KypCe€ CAEOyeT YCAOXKHUTH, BKAIOYHB B IIEIIb HCTOYHUKH TOKAa [AS TOTO, YTOOBI
ydecTb paboTy CTOPOHHHX CHA. 3aKOH COXpAHEHHUs OSHEPTHH B 3TOM CAydYae
IIeAeCcOo00pa3Ho 3amnuchiBaTb B (opMe, aHAAOTHYHOM QopMe 3alucu IIepBOTO
3aKOHA TEPMOANHAMUKU:

AW =A + O,

rone AW — wu3MeHeHHEe BSHEepruu CcHUcTeMbl, A - paboTa CTOPOHHHUX CHA, Q —
BBIIEAUBIIIEECS IIPU IIepe3apsigKe KOAUYECTBO TEHAOTHI (aHaaoTu4YHO AU = A + Q).

PacyeT pa3BeTBAEHHBIX IlLielleH IOCTOSHHOI'O TOKAa MOXHO IIPOBECTH C
IIpUMEHEeHHUEM TIIpaBHA Kupxroda. [1oCTaTOYHO HCIIOAB30BaTh CXEMBI C TPEMS
KOHTypaM# (OOMH BHENIHHH, [ABa BHYTPEHHHX) KaK HauboAee IIPOCThbIE [IAd
npUMeHeHUd ImpaBUA Kwupxroda. B 3ToM cayuae mnoaydaeTcd CHCTEMa TpexX
YPaBHEHUH (OAHO - 110 IEPBOMY IIPABHAY OAS OAHOTO U3 y3AOB ILIENIH, ABa APYTUX —
II0 BTOPOMY IIpaBHAY [Ad [OBYX H3 TpPeX KOHTYpOB). PekomeHayeTcda 1iocae
COCTaBA€HHS CHUCTEMBbI YPaBHEHHH B 0O0IlEeM BHE IOACTABUTH YUCAOBBIE 3HAUYEHUS
JASI YIIPOILEHUS PEIIEHHS IIOAY4Y€HHON CUCTEMBI.

B paznea «ITOCTOSTHHBIN TOK» I1I€EA€COO0PA3HO BKAIOYHUTDH ITPUKAQIHBIE BOIIPOCHI O
pacueTe UIYHTOB U H00ABOYHBIX COIIPOTUBACHUH (CIIOCOO M3MEHEHUS II€HbI JeACHUS
aMIIepMeTpa UAU BOABTMETPA).

CaenyeT pacCMOTPETH 3a/1a4l O HEAMHEMHBIX 9A€MEHTAaX B LIENHIX [IOCTOSHHOI'O
TOKAa (MAeaAbHOM ITOAYIIPOBOAHUKOBOM AHMO/IE, Ta30pa3psHON TPyOKe U T.H.) IpHU
IIPSIMOM ¥ 00pPaTHOM BKAIOYEHUSIX.

B pa3szeae «MarHHTHO€ IOA€, SA€KTPOMArHHTHasaA HHAYKIHA» HE0OXOIMMO
pPaccMOTPEeTh 3a7a4y O ABUXKEHUH YaCTHUIl IPU OOHOBPEMEHHOM AeHCTBHUU Ha HUX
9AEKTPUYECKOrO0 U MATHUTHOIO IOAE€H (cAydam ABUXKEHHUHI YaCTHUIbl 110 BUHTOBOH
AVIHUU HAHM 110 IIPIMOH).

Uccaenys aBUXKEHHE METAAAUYECKHX IIE€pPEMBbIYEK (IIOABUXKHBIM IIPOBOAHUK B
3aMKHYTOM KOHTypP€ B MAarHUTHOM IIOA€) U HIPUMEHSId 3aKOH 3A€KTPOMATHUTHOU




UHOAYKOUH, cAaeayeT 1ipu  onpeneaeHun  O/IC  HUHAYKIMHM  HCIIOAB30BaThb
5KBUBAACHTHBIE CXeMBbI: cylnecTBoBaHue J/IC MHAYKIINN 5KBUBAACHTHO AEUCTBUIO
ncrouHuka Toka c¢ OJ/IC, paBnHout J/IC HMHAYKIIMH, BO3HHKAIOIIEH Ha MOAaHHOM
y4acTKe 1enu. 3HaKH! IIOAIOCOB OIIPEAEATIOT, IIPUMEHIS IPaBUAO /A€HIIa U IIPaBUAO
AeBoM pykKu. CocTaBUB 3KBUBAACHTHYIO CXEMY, IAd OTBETa Ha IIOCTaBAE€HHBIN B
3ajadye BOIIPOC, MOXKHO BOCIOAB30BaThbcda IpaBuaaMu Kupxroga. Caenyet
PacCCMOTPETH YaCTHBIM cAydaii: BOSHUKHOBEHHUE Pa3HOCTU IIOTEHIIMAAOB Ha IIPOTU-
BOITIOAOKHBIX HapasA€AbHBIX IIOBEPXHOCTSIX MaCCHBHOTIO IIPOBOJHUKA,
PaCIIOAOKEHHOI'0 B MArHUTHOM IIOA€, IIPU IPOXOXKIAECHUU 10 HEMY IAECKTPHUYECKOTO
TOKa; MACCUBHBIN IIPOBOAHHUK IIPU 3TOM HeloABHKEH (3pdekT Xoaaa).

B pasmere «KoAeOaHHSI H BOAHBI» HYXHO PACCMOTPETH MEXaHUYECKUE
KoanebaHUSI KaK pe3yAbTaT MOeHUCTBUSA KBa3WYyIIPYTHX CHA. Pa3gea  IIoAe3HO
OOIIOAHUTE paccMoTpeHueM 3dgekra [lomaepa B aKyCTHKe M yKasaThb Ha IIPoO-
ABAE€HUE 3TOTO XKe d3pdeKTa B OIITHKE.

[Ipocretimine KoaebaTeAbHBIE CHCTEMBI (MaTeMaATUYEeCKUH U NPY:KUHHBIA
MasdaTHHUK) pacCcMaTpUBalOT B CAydYadxX YCKOPEHHOTO ABHIKEHHA TOYEK II0BEca
MadTHHUKOB M BAWGHHS BHEIIHUX CHA Ha [ABUXKEHHE MadTHHUKOB (HaIIpuUMeEp,
JEUCTBHE 3AEKTPHUYECKOIO IIOAd Ha 3apsKE€HHOE TEAO, BXOALIIEE B CHCTEMY
MasaTHHUKA). [IpM pacCMOTPEHUH JAEKTPOMATHHTHBIX KOA€OAaHHH H BOAH
IIeA€COO0pa3HO HCIIOAB30BaTh AHAAOTHIO SAEKTPOMATHUTHBIX U MEXaHWYEeCKHUX
KoAebaHUH.

B pemenun 3aga4d o LENdX IIEPEMEHHOIO TOKAa, PE30HAHCE HAIPAXKEHUH U
TOKOB IleaecooOpasHee HCIIOAB30BaTh BEKTOPHBbIE AUarpaMMbl, 4YeM TOTOBBbIE
dopMmyabl. [IAS TIOCAEIOBATEABHOTO COEOWHEHUS JA€MEHTOB L€ HCIIOAB3YIOT
BEKTOPHYIO [AUarpaMMy HaIlpdXE€HUM, a [OAd IIapaAA€ABHOIO - BEKTOPHYIO
auarpaMMy TOKOB.

PaccmartpuBas mpeBpallleHHUsS 3HEPTHH B KoaeO0aTeABHOM KOHTYpe, HauboAblilee
BHUMAaHUE YAECAFIOT IIPUMEHEHHIO 3aKOHA COXPAaHEHUd U IIPEBPAlllCHHS d9HEPTHUH B
cxeMax  KoAebaTeAPHOTO  KOHTypa IIpH  HU3MEHEHHH €ero IiapaMeTpoB
(MHOYKTUBHOCTU U 3AEKTPOEMKOCTH). 31eChb MOTYT TaK¥Ke OBITh PaCCMOTPEHBI
3aa4Yi C IIOOKAIOYEHHEM B KOA€OATEABHBIH KOHTYP AKTHBHOI'O COIIPOTHBAECHUS
(BBIZEAEHHE TEMAOTHI Ha aKTHBHOM COIPOTHUBACHHUH). [IoA€3HO BEPHYTHCS K LIEIIIM
IIOCTOSIHHOTO TOKa W OOCYAUTH POAb KaTyLIeK WHAYKTHBHOCTU U KOHIOEHCATOPOB B
IIpolieccax yCTAHOBACHUA PaBHOBECHUS ITPHU Pa3MblKaHHUU HAW 3aMBbIKAHUU LIEITH.

B 3amayax 0 IEepHUOAUYECKHX IIPOILlECCaX CAEAYET IIUPOKO HCIIOAB30BaTh

rpapuKy U TaOAUIIBI.
B pasnese «'eomeTpHUEcKass ONTHKA» 3a/a4d O IIOCTPOEHUU H300pakeHUH B
3epKasrax U AMH3aX YCAOXKHSIOTCS PACCMOTPEHHEM H300pasKeHUN IBUKYIIUXCS
mpenMeToB. [loae3HO peluTh 3a7a4Yd Ha [IOCTPOEHHE H300pasKeHUY B ABOMHBIX
3epKasax (moKaszaTh, 4YTO BCE H300pakeHUs TOYKU B IIape IIAOCKHX 3epKaa
HaXOOSTCsI Ha OJHOH OKPYKHOCTH, IIEHTP KOTOPOH pAaCIOAOXKEH Ha pedpe
OBYXT'PAHHOI'O yrAa, 00pa30BaHHOI0 3€PKaAaAMU; HOAYIUTH (POPMYAY, ITO3BOASIOIILYIO
OIIPEIEAUTH YHCAO U300paskeHUH B JBOUHBIX ITAOCKUX 3€PKaAAX).

[IppuMeHeHHnEeM H3BECTHBIX YYAIIUMCS 3aKOHOB OTPaXKE€HUA U ITPEAOMAEHUS
OymyT, TII0O CyTH [eAa, 3amadyd Ha  [OCTPOEHHE  H300pazkeHuil B
IIAOCKOTIaPAAAEABHBIX MTAACTHHAX, CPEPUIECKUX 3epKasax.

CaemyeT TakKe pPaCCMOTPETb 3aBUCHMOCTb OITHYECKOM CHABI AWH3BI OT
rokaszaTeAss IIPEAOMAEHHS Cpenbl U paauycoB KPHUBU3HBI C(epHUIeCKUX
IIOBEPXHOCTEN AWH3BbI. BBIICHUTb, KaK OIpeNeAseTcsl OITHUYecKasd CcHaa U
YBEAWYEHHE OIITHYECKOH CHCTEMBI [IAS CAydaeB, KOTJa OTAEAbHBIE SA€MEHTEHI
CHCTEMBI PaCIIOAOXKEHBI BIIAOTHYIO APYT K APYTy U Ha PacCCTOSHHUU APYT OT Apyra.
PaccmoTpers caydyait pacIionOKE€HHS AMH3bl Ha TpaHUIE pasfesa Cpen C




Pa3AMYHBIMU ITI0KA3aTEASIMU IIPEAOMACHUS.
B BOAHOBOH ONTHKE HYXXHO HE OTPAHUYUBATBHCS pelHieHHueM (POPMAAbHBIX
3a/1a4 Ha YCAOBHE BO3HHMKHOBEHHS MHTEP(MPEPEHIIMOHHBIX 3KCTPEMYMOB, a
pPaccCMOTpeTh KOHKpPETHble HHTepP(PEepPEeHIIMOHHbIE KapTUHBI OT IABYX OTBEPCTUH,
3epkaa Anroiina u dpeneaqa, ounpusmel Ppeneada. PaccmarpuBass HHTEpPQEPEHIINIO
B TOHKHX IIA€HKAaX, HYKHO pPEIINUThH IIPaKTHYECKYyI0 3a1ady O IIPOCBETACHUU
OIITUKH, 3amady O KOAbllax HpIOTOHa, KAMHOOOpAa3HBIX IIAacTHHAaX. Bce BHOBI
3a71a4 HeoOXOQUMO PACCMOTPETh KaK B IIPOXOASIIEM, TaK U B OTPaKEeHHOM CBeETe.

B pasnea «<KBaHTOBas (pH3HKa» HEOOXOAMMO BKAIOYHUTH BOIIPOC O KBAHTOBO-
BOAHOBOM [IyaAH3Me, HE PAaCCMOTPEHHBIH B HEKOTOPBIX y4eOHHKaxX (PHU3UKY;
paccuuTaTh OAUHY BOAHBI Jie Bpoiiag nasg KaaccuyecKol (v << ¢) U peASTUBUCTCKOH
(v =c) gacTuil.

[Ipn pemreHHM 3a7ad O [AABAEHHH CBETa CAENyeT BEPHYTHCA K BOIIPOCY O
MeXaHHU3Me [JaBA€HUd Ta3a U I[IPpHU pPelIeHUM 33a7ad HCIOAB30BaTb MOIEAb
doroHHOTO Taza. 3amayu o0 (poToddpdeKTe HYKHO Pa3HOOOPA3UTH OIpeleAeHUEeM
XapaKTepPUCTUK (poToapdeKTa (TOK HaCBhIIeHUd, KpacHad IrpaHulia poroacpderra,
pabora BBIXOZA, 3amupalolllee HaIpsKeHHe U T.4.) U IlocTogHHOM IlaaHKa,
HUCITIOAB3YS TpaUK.

B 3amagax o AMHeHYaTBIX CIIEKTPAaX U3AYYEHHs U IIOTAOIIIEHUS SHEPIUH aTOMOM
obpaTuTh BHHUMAaHHE Ha TpPaHUIly IIPUMEHHUMOCTH IIoCcTyAaaToB bopa; He
OTPaHUYUBATHCH TOABKO aToMOM BOI0POAA, HUCIIOAB30BaTh IIOHSITHE

BomoOpoaoIonobHoro aroma (wona) — ;D ; T ;He ;Li" u T.1I.




