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BBenenue

[lenp HacTosIero y4eOHO-METOJUMYECKOTO YKa3aHUs — OKa3aTh ITOMOILb
CTYJIEHTaM —3a0YHHKaM BBICIHIMX y4€OHBIX 3aBEJCHUN B U3YUECHUH Kypca PU3UKH.

OcHOBHOI y4eOHBIH Marepuan MporpaMMbl Kypca B METOJUYECKOM
YKa3aHUM pacupedesieH Ha  pasfenbl. B KaxJIOM U3 HUX JaHbl OCHOBHBIE
dbopMyIbl, pUMEPHI PEIIeHUs 3a]ad, 3aJadd JUIsi CAMOCTOSTENIbHOIO pelIeHus,
KOHTPOJIbHBIE 33J]aHUSI U HEKOTOPBIE CIIPaBOYHBIE TAOIHIIBL.

B ykazanum yuTeHBl OCOOEHHOCTH Y4Y€OHBIX IUIAHOB HWHXKEHEPHBIX
crenuanbHOCTe g TporpamMmbl  OakanaBpuar. Jlana Tabiuiia BapUaHTOB

KOHTPOJIbHOHM pabOTHI.



OBIMUE METOANYECKHUE YKA3AHUSA

OcHoBHOM  (opMOlt  OOydeHHUs CTYyJIEHTa-3a0YHUKA SBJSETCS  CaMo-
cTosiTeNbHAsA paboTa Haja ydyeOHbIM MmarepuasioMm. [l oOnerdenust 3toil paOOTHI
kadenpsl GU3UKK BY30B OPTaHU3YIOT YTECHUE JIEKIIMMA, MPAKTUYECKUE 3aHATHS U
nabopatopHble paboThl. [loaToMy mporecc wu3ydeHuss (QU3UKH COCTOUT U3
CJIEIYIOIIHX 3TaIOB:

1)  npopaboTka yCTAaHOBOYHBIX U 0030PHBIX JICKIIUN;

2)  camocrosTenpHasd paboTa HaJl yYeOHMKaMHU U YYEOHBIMH MOCOOUSIMU;

3)  BBINOJHEHUE KOHTPOJIBHBIX PabOT;

4)  nabopaTOpHBIN MPAKTUKYM;

5) 3a4€Thl U DK3aMEHBI.

[Tpu camocrosiTensHOM paboTe Ha y4eOHBIM MAaTEPUATIOM HEOOXOUMO:

1)  cocTaBisiTh KOHCHEKT, 3alUCHIBasi B HEM 3aKOHBI M (OPMYIIHI,
BBIPAXKAIOIINE 3TU 3aKOHBI, OMpPEAENEHUS OCHOBHBIX (PU3UYECKUX MOHITHH U
CYIIHOCTh (PU3MUECKUX SIBICHUN U METOJIOB MCCJIEIOBAHMS;

2)  wm3y4aTh Kypc (PU3HKHA CHUCTEeMAaTHYECKH, TaK KaK B IPOTUBHOM
cilydae MaTepuai OyleT yCBOE€H OBEPXHOCTHO;

3)  TOJIb30BaThCA KaKUM-TO OJHHM YYEOHMKOM WM YYEOHBIM MOCOOHEM
(W11 OTpaHMYEHHBIM YHUCJIOM TMOCOOUI), YTOOBI HE yTpayuBajliach JIOrMYECKas
CBSA3b MEXJY OTIEIbHBIMU BOIMPOCAMH, 1O KpalHEW Mepe BHYTPHU KaKOTO-TO
OTpEeJIETICHHOr0 pa3ena Kypcea.

KoHTposnpHble pabOThl MO3BOJSIOT 3aKPENUTh TEOPETUUECKHM MaTephal
Kypca. B npouiecce uzydenus: GU3NKU CTYJCHT JTOJIKEH BBIMOJIHUTH 2 KOHTPOJIbHbBIE
pabotel. PelmieHue 3amay KOHTPOJIBHBIX pabOT SBISETCS MPOBEPKOM CTENEHU
YCBOEHUS CTYJIEHTOM TEOPETUYECKOTO Kypca, a peleH3uu Ha padoTy MOMOTraroT
eMy JnopaboTaTh M MPAaBUIBHO OCBOUThH pa3lIMYHbIE pa3felibl Kypca (U3HUKU.
[lepen  BbIMONHEHWEM  KOHTPOJIBHOM  pabOTBl  HEOOXOAMMO  BHHUMATEIHHO
O3HAKOMUTHCS C MPUMEPAMU PEIICHHS 3ajlad MO JaHHOW KOHTPOJILHOW paboTe,
ypaBHeHUsSAMU © (oOpMynaMH, a TakkKe CO CIOPaBOYHBIMH MaTepHallaMu,

NpUBCACHHBIMH B KOHIIC MCTOANYCCKHUX YKaSaHI/Iﬁ.



JIBe KOHTpOJIbHBIE pabOThI, MPEIyCMOTPEHHbIE Y4YeOHBIMU IUIAHAMHU IS
VMH)KEHEPHO-TEXHUYECKUX CIIEUAIbHOCTEH, pacnpeeseHbl CAeAyIUM 00pa3oM:
1, 2- ¢u3nUecKre OCHOBbI MEXAHUKH, MOJEKYJISIPHOW (PU3UKU U TEPMOJANHAMUKH;
3, 4 ¢usmueckre OCHOBBI ANEKTPOAMHAMUKU; 5- BOJIHOBAsl ONTHKA, KBAHTOBAs
MPUPOA U3IIYUCHUS; DIIEMEHThl aTOMHOM, SIAEPHON (PUBUKH.

B nanHoe mocod0He BKJIIOYEHA 2 KOHTPOJLHAsE PadoTa s HWHKEeHEpPHO-

TEXHUYECKHX CIEeNMATbHOCTEM.

Kontponbhass pabora conmepkar 16 3amad. BapuaHT 3amaHusi KOHTPOJIBHON
paboThI OompeesieTCs] B COOTBETCTBHH C TocienHer mudpoit mudpa mo tadauie
JUIL KOHTPOJIbHBIX pabor. Ecmu, Hampumep, mnociensss 1udpa 5, To B
KOHTPOJIBHBIX pa0doTax CTYJEHT pemiaet 3aaauu 5, 15, 25, 35, 45, 55, 65, 75, 85,
95, 105, 115, 125, 135, 145, 155.

[Ipy BBINOJHEHHM KOHTPOJILHBIX PaObOT HEOOXOIUMO COOIIOAATH CIIeIYIOIINE
npaBuia;

l)yka3plBaTh Ha TUTYJIBHOM JIUCTE HOMEP KOHTPOJBHON  paboTHI,
HAaUMEHOBAHUE JUCLUMIUIMHBL, (AMWIMIO W UWHULNMAIBL CTyJAE€HTa, wWUPp u
JOMAaIIHUU aJpec;
2) KOHTPOJIBHYIO PabOTy CIIEAYeT BBINONHITH aKKypaTHO, OCTAaBJISAS TMOJS IS
3aMEYaHUN PELICH3ECHTA;

3)3amauyy CBOEro BapHaHTa MEPENUCHIBATh IOJHOCTBIO, a 3aJaHHBIE
dbu3nveckre BEJIWYUHBI BBIMUCATh OTAEIbHO, MPU OSTOM BCE YHCIOBBIE
BEJIMYMHBI JOJKHBI OBITH MIEPEBEACHBI B OJIHY CUCTEMY €IIMHUIIL;
4) N1 IOSICHEHUSI PEIIeHUs 3aJa4dl TaM, TJIe 3TO HYKHO, aKKypaTHO CHeNIaTh
YePTEK;

5)pemnieHne 3ajaud M HUCMONb3yeMble (POPMYINBI JTOKHBI COMPOBOXKIATHCS
MOSICHEHUSIMU

6) B MOSICHEHUSIX K 3ajlaye HEOOXOJMMO yKa3blBaTh T€ OCHOBHBIC 3aKOHBI U
(GhopMyJIBI, Ha KOTOPBIX 0a3UpyeTCs pellieHue JaHHOM 3a/1auH;

7)1py MOJYyYEHUH PACUETHOM (OpMyJbl AJis pelIeHUs KOHKPETHOW 3aJayu

IIPUBOJAUTL €C BBIBO/,



8)3amauy peKOMEHAyeTCs PEIIMTh CHadaja B OOIIeM BHJAC, T. €. TOJBKO B
OYKBEHHBIX OOO3HAUEHHSIX, MOSICHSS MPUMEHSEMblE TPU HAMUCAHUM (POpMYI
OyKBEeHHbIE 0003HAUYEHUS;

9) BBIUUCIIEHHS CIIEAYET IPOBOJUTH C ITOMOIIBIO IOJACTAHOBKHM 3aJIaHHBIX
YUCIOBBIX BEJIMYMH B pacyeTHyro ¢opmyiy. Bce HeoOXoIuMble YHCIOBbBIE
3HAYEHUs BEJTUYMH JIOJKHBI ObITh BhIpaxkeHbl B CU;

10) MIPOBEPUTH EAUHUIIBI MMOJTYYSHHBIX BEJIMYMH 10 pacueTHOM (hopmylie u
TE€M CaMbIM MOJTBEPIUTH €€ MIPABUIBLHOCTD;

11) KOHCTAHTHl (PU3UYECKUX BEIMYMH W JIPyTHE CIPABOYHBIC JaHHBIE
BBIOUpATH W3 TaOJINII,

12) npu BBIYHCIICHUSIX, 1o BO3MOXKHOCTH, HCIOJIb30BATh
MUKPOKAJIBKYJISTOP, TOYHOCTH pacyeTa OMPENEsATh YUCIOM 3Hadamux nudp
HCXOJIHBIX JIAHHBIX;

13) B KOHTPOJBHOU paboTe cieAyeT yka3blBaTh YUEOHHKH M y4deOHbIE
mocoOusi, KOTOPbIE UCIIOIB30BANKCH MPU PEUICHUN 3a]1a4.

KonTposnbhbie paboThl, opopmiieHHbIE 0€3 COOMIOACHHUS YKa3aHHBIX IMpaBWI, a
TaKke padoThl, BHIOJHEHHBIE HE [0 CBOEMY BAPHAHTY, HE 3aCUUTHIBAIOT.

[Ipu otnpaBneHun pabOThl HA TOBTOPHOE PEIEH3UPOBAHHE O00S3aTEIHHO

MPEJICTABIATh pabOTy ¢ MEPBOM pELICH3UEH.



I. MATHETU3M
1.1.MarauTtHoe nmoJse
Cuita Jlopenna u cuna Amnepa. Bektop MarHuTHOM MHAYKIHUHA. OCHOBHBIE
YPAaBHEHHUSI MarHUTOCTAaTUKU B BaKyyMe. MarHuTHOE IMOJi€ MPOCTEUIINX CUCTEM.
JBrmKeHHE 3apsSyKEHHOM YacTUIBI B SJIEKTPUUECKOM M MarHMTHOM MOJsAX. BUTOK C
TOKOM B MarHuTHOM Tose. [loTeHimanpHas SHEprusi BUTKA C TOKOM BO BHEIIHEM
MarHuTHOM mose. PamMka ¢ TOKOM B OAHOPOJHOM MarHUTHOM mojie. MOMEHT cuil,
JNeHUCTBYIOIMN Ha paMKy. MHIYKTUBHOCTb JIIIMHHOTO cojeHouaa. Kosdduuuent
B3aMMHOW MHAYKIMH. 3akoH buo - CaBapa. [Ipunuun cynepno3uunu. MarHutHoe
I0JIE KPYrOBOr'O TOKA. SIBI€HUE AIEKTPOMAarHUTHOW MHAYKuuH. [IpaBuno Jlenua.
MaruauTHas 3Heprust Toka. [[moTHOCT MArHUTHOM YHEPTUU. DHEPTUS U CUJIBI.
1.2. YpaBuenns MakcBesia
@apajsieeBCKass M MAaKCBEJJIOBCKAsl TPAKTOBKA SBICHUS SJICKTPOMATHUTHOM
unaykuuu. Tok cmenienusa. CucrteMa ypaBHEeHHI MakcBemia B MHTErpalibHOU U
nuddepennanbiHol  dhopmax. BeKTOpHBI W CKaIsSpHBIA IMOTEHIMAIBI TOJIA.
CKOpOCTh  pacmpOCTpaHEHHsI 3JIEKTPOMArHMTHBIX BO3MYIlEHUW. BomaHOBOE

ypaBHeHue. [InotHoCTh 3HEprun. 1110THOCTH MOTOKA 3HEPTHUH.

I1I. KOJIEBAHUSA U BOJIHBI
2.1. ®u3uka KoJieOaHUil U BOJIH
[lonarue o konebaTedbHBIX TIpolieccax. EAMHBIN MOAXO0J K KoJieOaHUSIM
pa3sTuIHON (PU3NIECKON TIPUPOIBI.
2.2. KuneMaTHKAa rapMOHHYECKHX KOJIe0aHmil
AMIUIMTY1a, KpyroBasi 4acToTa, (paza rapMoHuUYecKkux kosiebanuii. CioxxeHue
CKaJSIpHBIX M BEKTOPHBIX KoJjebanuil. KomrmekcHas dopma mpeacTaBieHHs
KoJeOanuii. BekropHble AuarpaMMel.
2.3. 'apmoHMYeCKHH OCHULIATOP
MastHuk, Tpy3 Ha TpyXKuHE, KojebarenbHblii KOHTYp. CBoOoaHBIE
3aryxatoue — koseOanusi.  Kosdpduuuent 3aryxanus, jorapupmMuyecKui

JEKpeMeHT, J00poTHOCTh. Da3oBasg MIOCKOCTh OCHMWILIATOpPA. M30XpPOHHOCTS.



DHEpPreTu4ecKrue COOTHOWIEHHs i ocuuwuiatopa. [loHATHe o0 CBA3aHHBIX
ocwuiATopax. JlelcTBuEe TEpUOAMYECKHX TOJYKOB HA TapMOHHYECKUU
ocuwuisiTop. Pe3onanc. OcumuisITop Kak CHEKTpalbHbId 1puoop. Dypsbe-
pasnoxxenue. GU3n4ecKuil CMbICI CIEKTPAIBHOIO Pa3IokKEHUs. MOy IMpOBaHHBIE
kosebanus. CreKkTp aMIUIUTyAHO-MOAYJIMPOBAHHOIO KoyieOaHusa. BhIHyXaeHHbIE
KoJIe0aHUsI OCHMWIUIATOpPA TOJ JEHCTBUEM CHHYCOHMJIAIbHOW CHIIBI. AMIUIUTYAa U
daza nmnpu BBIHYXKIEHHBIX KojeOanusix. Pe3onancueie kpuBble. [Iponecc
YCTaHOBJICHUs KoyieOaHUU. BpeMs ycTaHOBJIEHHS M €ro CBA3b C JOOPOTHOCTBIO.
BreiHykaeHHble Koie0aHUs B AJIEKTPUYECKUX LEMAX. MeToJ KOMIUIEKCHBIX
ammuntyn.  [lapamerpudeckue  KojeOaHUS  OCHWILIATOpA. DHEPreTHYeCKHUe
cooTHoeHus. [lapameTpuyeckuil pe3oHaHC.

2.4. BosiHOBBIE MPOIIECCHI

Bounnbl. Ilmockas cranuonapHas BosiHa. Ilnockas cuHycoupanbHas BOJIHA.

berymue n crosiune BoaHbl. Pa3oBas CKOPOCTb, JUIMHA BOJIHBI, BOJIHOBOE YMCIIO.
O¢pdexr [Jommnepa. CkansipHple ¢  BEKTOpHble BOJHBL.  [lomsipuzarus.
WNuTepdepeHius CuHyCOUJAIbHBIX BOJH. PacmpocTpaHeHue BOJIH B cpefax ¢
JqucIiepcuei. I'pynmoBasi CKOpoCTh U €€ CB3b ¢ ()a30BOi ckopocThio. HopmanbHas
U aHomaibHasg gucrnepcud. OgHOMEpHOE BOJIHOBOE ypaBHEHHE. [IpomosibHbie
BOJIHBI B TBEpIOM Tene. Bekrop YMoBa. Ynpyrue BOJIHBI B ra3ax U KUIKOCTSAX.
Ynapusle BOnHBL [lnockue siaekTpomMarHutHbeie BOJIHBL. [lonspusanus BOJH.
Bekrop I[lointunra. Wznydenue paunons. Cdepudeckue W MUWIMHAPUUECKUE
BOJIHBI.

2.5. UnTepdepenuus
NuTepdepeHuss MOHOXpOMAaTHYECKUX BOJIH. KBa3MMOHOXpOMATHYECKUE BOJIHBI.
@Oynkuus KorepeHTHocTU. HHTepdepeHIMs KBa3MMOHOXPOMATHYECKHX BOJIH.
HNuTepdepomerpsl. Bpemennoe U CIEKTPAJIBHOE paccMOTpeHne
MHTEP(PEPEHIIMOHHBIX SIBICHHM.

2.6. ludpakuusi BOJIH

[Mpunuun I'roiirenca — ®penens. [lpubmmkenne @penens. Murerpan u

muppakmust  DOpenens.  [Ipubmmxenne  Dpaynrodepa. I[lpocteie  3amaun



mudpaknun: audpakius Ha OJHOM W Ha MHOrux mensax. JludpaknmonHas
pemetka. udpaxknus Ha kpyriom otBepctud. Hudpaxuus Dpaynrodepa wu
CHEKTpalibHOE pasnioxkeHue. JludpakiuoHHas pemerka ¢ CHUHYCOUJAIbHOU
nporyckaemMocTtbio. [Ipunnun romorpaduu.
2.7. D1eKTPOMArHUTHBIE BOJIHBI B BellleCTBe

Pacnipoctpanenue cBera B BemecTBe. Jlucmepcuss  AMAIEKTPUYECKOM
nponuniaeMoctu. [lornomenne cera. [Ipospaunbie cpeawl. [lomspusarus BoJH
Ipy  OTPAKECHHH. OJIEMEHTBHl KPUCTAUIOONTHKH. JJICKTPOONTHUYECKHE U

MarouTOOIITUYCCKHUC ABJICHUA.

III. KBAHTOBAS ®U3UKA
[IpotuBopeuns knaccudeckoil ¢uszuku. [Ipobrembl U3IydeHUST YEPHOTO Tea.
dorosnekTpuueckuii 3p¢deKT, cTaduabHOCTL W pa3Mepbl aroMa. OTKpbITHE
nocrosHHoM [limanka.
3.1. ®oToHbBI
OHeprusi 1 UMITYJIbC CBETOBBIX KBaHTOB. PoTtoaddext. Dpdexr Kommnrona.
OOpazoBaHue W AHHUTWIALUS AJICKTPOHHO-TIO3UTPOHHBIX Tap. DJIeMeHTapHas
KBaHTOBAas TEOpUs U3TyueHUsi. BoIHYK/I€HHOE U CIIOHTAHHOE U3Ty4YeHHE (POTOHOB.
Koaddunments! DitHirelina. TennoBoe paBHOBECUE U3TyUEHHUS.
3.2. KopnyckyJIipHO-BOJIHOBOM 1yaJIM3M
['unoreza ne bpoitnsa. dudpakius smaektpoHoB. Judpakuus HEUTPOHOB.
Muxkpouactuna B JBYXILEIEBOM uHTepdhepomerpe. CootHOomeHus
HeonpeaeneHHocTel. OleHKa OCHOBHOT'O COCTOSIHUSI aTOMa BOJIOPOJia M 3HEPTUu
HYJEBbIX KoyieOanuil ocumwuiaropa. OObsicHeHHE TyHHENIbHOTO J3¢dexra u
YCTOWYHUBOCTA aroMa. BOJHOBBIE CBOWCTBA MHMKPOYACTHL] M COOTHOLICHHS
HeomnpeneneHHocTe. Habopbl 0IHOBpEMEHHO U3MEPUMBIX BEJTUYUH.
3.3. YpaBHenue Lllpeaunrepa
Bpemennoe ypaBuenune Ulpenunrepa. Craunonapnoe ypaBHeHue lllpenunrepa;

CTal[MOHAPHOE COCTOsAHME. YacTUIbl B OJHOMEPHOM U TPEXMEPHOM SIIUKAX.
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Yactruna B OAHOMEPHOU MPAMOYTOJBbHOU siMe. [IpoxoxkaeHne 4acTulbl HaJl U MOJ
O6apbepom. ["'apMOHMUYECKHI OCUUIUISTOP.
3.4. Atom

Yactuna B cdepruyecku CUMMETpPUYHOM moje. BomopoaononobHble aTOMBI.
Oueprernueckue ypoBHU. [loreHumansl Bo30yxaeHus U HoHU3AUMHU. CHEKTpbI
BOJOPOJONONO0HBIX aTOMOB. [IpocTpaHCTBEHHOE pacHpeleleHUue 3JIEKTpPOHA B
atome Bojopoja. Ilupuna ypoBHeil. CTpykTypa dJEKTPOHHBIX YPOBHEW B
CIOKHBIX aroMax. Tumbl CBA3M DIJIEKTpOHOB B aromax. [Ipunumn Ilaynwm.
[Tepuonnueckas cucrema ssemenToB /. 1. Menaeneesa.

3.5. ATomHoOe siApo

Crpoenne aroMHBIX saep. PEHOMEHOJIOTHYECKHME MOAENH sAnpa. SnepHbie
peakunu. MexaHu3Mbl SAJEPHBIX peakuuil. PaaMOakTUBHBIE IpPEBPaLICHUS
aTOMHBIX saep. Peakuus sipepHoro aenenus. Llennas peakuus nenenus. AnepHbiin
peaktop. [IpoOnemMa HCTOYHUKOB 3HEpruu. TepMOsSAEpPHBIE pPEAKIUU. DHEPTHUs
3Be3[. YIIPaBISIEMbIA TEPMOSACPHBIA CUHTES.

3.6. D1eMeHTBhI KBAHTOBOM 3JIEKTPOHUKH

Kosdbdummentst  DitHmTElHA 11  WHAYUIUPOBAHHBIX  TEPEXOJOB B
JIBYXypoBHeBOM  cucteme. [lpuHnum  paboTbl  KBaHTOBOTO  T€HEpaTOpA.
TBepnorenbHbIe U Ta30pa3psaaHble Jasepsl. Paguocnekrpockonus. 1lepBoiin maszep.
Merton Tpex ypoBHeN. OTKpbITHIN pe3oHaTop. [lepBbie nazepsl.

OcHoBHbIE (popMyJIbI

Cuia Jlopenna F=qgE+qvxB
I'ne v- ckopocts 3apsana q; B-unaykuus
MarHUTHOTO TTOJIS

Cuna Amnepa

I'me I-cuna Toka B mnpoBognuke; dl- dF = I1dIxB
AJIEMEHT JJIMHBI TPOBOIHUKA

MarauTHbII MOMEHT KOHTYpPa C TOKOM p,,=1IS
rje S-1Ionajab KOHTypa

MexaHuueckuii MOMEHT, JEeUCTBYIOIIUN M=p, xB

Ha KOHTYP C TOKOM B MAIrHUTHOM I1IO0JIC

3akoH buo —CaBapa —Jlamiaca raoe po-
MarHuTHas TIOCTOSIHHAsI; |\-MarHUTHas
MIPOHUIIAEMOCTb CPE/IbI.
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_ HopIdIxr

dB
4nr’
MarHuTtHast UHOYKUHS: B= Hopl
B nentpe kpyroBoro Toka 2R
[Tosst GECKOHEYHO JIMHHOTO MPSIMOTO B_IJOIJI
TOKa 2nr
[Toss, CO3aHHOTO OTPE3KOM Ho I
B= (cosa,+cosa,)
MPOBOJJHHUKA C TOKOM, 2mr
[Tonst 6eCKOHEUHO ITMHHOTO COJICHOUIA
rae R- pagmyc kpyroBoro ToOka; r- _
KpaTyaiilliee  paccTOsSiHUE JO0  OCHU B=ppunl
MPOBOJHUKA, N- YUCIO BUTKOB Ha
€AUHULY JUIMHBI COJICHOWJA; O U Oy —
YIJIBI MEXIY OTPE3KOM MPOBOJHHKA U
JIMHUEW, COCIUHSIONIEN KOHIBI OTPE3KA
C TOYKOU I10JI.
Cuna B3aUMOJEHCTBUS IBYX
MPSIMOJIMHEWHBIX OECKOHEYHO JITTMHHBIX poul I
napaulebHbIX IPOBOJHUKOB C TOKOM F:%
HAa €AUHUIY UX [UIMHBI TOe I-
paccrosinue Mexay Tokamu [ u I,
A=IAD

Pabora mo mnepeMemieHUI0 KOHTypa ¢
TOKOM B MAarHUTHOM I0OJIE

I'me - MarHuTHbIA TIOTOK 4epe3
TTOBEPXHOCTh KOHTYpA.

YpaBHeHHEe TAPMOHUYECKOTO0 KOJIeDaHus

rae A-ammuryna KOJICOAHHS; - s =Asin(wt + ¢,)
HUKJIAYECKass 4Yacrora, (o — HadajabHas
daza.
Ilepuoa ko1e0aHUA MAATHUKOB: m
IPY>XUHHOT'O )
bu3ngecKoro J

T =2r |—

mgl

r¢ m-Macca MasTHHKA, K — JKeCTKOCTh
TPY>KAHBI, ]-MOMEHT MHEPI[MH MasTHUKA; g-
YCKOpEHHE CBOOOAHOro  mameHus; U-
paccTosiHie OT TOYKM IOJABECA 10 ICHTpa

Macc.
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Ilepuon kosed0aHUii B 3IJIEKTPHYECKOM
K0J1e0aTeJILHOM KOHTYpe
rie L —uHayktuBHOCT, KOHTYypa; C-

CMKOCTb KOHACHCATOpA.

T =27~ LC

YpaBHeHue IIOCKOM BOJIHBI,
PACHpPOCTPAHAKILEHCH B HANPAaBJICHUU
ocu Ox

/i€ V —CKOPOCTh PaCpOCTPAHECHUS BOTHBI

X
- —

*+ @,

Jl1uHA BOJIHBI

rae T-nepro BOJIHbI

A=vT

Ckopoctb PacCpoCTPAHECHUA
3JIEKTPOMATHUTHOM BOJIHBI

IIe C- CKOpPOCTb CBE€Ta B BAaKyyMe; € —
JTURIIEKTpUYECKass MPOHULAEMOCTb CpE.bI;

1 — MargiuTHasd NpOHUIA€MOCTD.

CkopocTh pacnpocTpaHeHusi 3ByKa B
razax

rI€ Y — OTHOIIEHUE TEIJIOEMKOCTEN rasa,
MpU TOCTOSSHHOM JaBJieHMH U oObeme; R-
MOJIsIpHasE ~ ra3oBas  moctosHHas; |-
TepMOJIMHaMHuecKasi — Temreparypa; M-

MOJIIpHas Macca rasa.

Bexrop IloiinTHHTA
I'me E wu H —  Hanps»KeHHOCTH
AJIEKTPUYECKOTO M  MAarHUTHOTO  IMOJIeH

BHCKTPOMaFHHTHOﬁ BOJIHBI.

p =EXH

Onruyeckasi JJIMHA NYTH B OJAHOPOJHOM
cpene

Fz[e S — TCOMCTPHUYCCKAad JJIMHA I1IIYTH

L =ns

13




CBETOBOM BOJIHBI, Nn-110Ka3aTcjib

MMpCIIOMJICHUA CPCIbI.

OnrTuyeckasi pa3HOCTb X01a

rac Ll " Lz- OIITUYCCKUC IIYTH [JBYX

CBCTOBBIX BOJIH.

A=L,- I,

YcnoBue UHTEp(HEPEHITMOHHOTO | A =im/lo’ m =1,1,2,...

MaKCHUMyMa A=H2m-1)4,/2

U UHTEeP(PEPEHIITMOHHOTO MUHUMYyMa ,

rae A JUTMHA CBETOBOW BOJIHBI B BAKYYME i =h2yes

Hlupuna uHTEepepeHIHOHHBIX MOJIOC B Ax _At
d

onbiTe FOHra
riae d — paccTostHuE MEXITYy KOTePECHTHBIMH
UCTOYHHKAMH CBeTa; U- paccTOSHHE OT

HCTOYHHKOB 10 9KpaHa.

OnTunueckasn PAa3HOCTL X014 B TOHKHX
INICHKAaX:

B ITPOXOOAIICM CBCTC

A =2d~n* - sin*i

B OTPaKCHHOM CBETE
raec d — ToNIIMHA IUICHKH, N- ITOKa3aTeib
MIPEJIOMIICHHS TUICHKW; 1 — YroJI TaJeHUs

CBCTa.

A =2d~\/n* - sin?i - %

5

Paguycsr cBersibix kojienr HbroToHa B

NPOXoJsillieM CBeTe MJIM TEeMHBIX B
OTPAKEHHOM

U TEMHBIX KoJiell B IPOXOASiIeM CBeTe
WIH CBETJIBIX B OTPA’KEHHOM

rae R-pagmyc KpuBU3HBI JIMH3BI, A — JJTHHA

CBETOBOM BOJIHHI B cpeac.

m

r, =NmAR  m =1,2,...

r, =sJ2m-1)AR/2

m=12,...

Paauycel 30 ®peHeis

JUTsl cpeprUecKoil BOJTHOBOM MOBEPXHOCTH

14




r, =mAab/(a+b) m=1,2,..

JUTSI TUTIOCKOM BOJTHOBOM MOBEPXHOCTH

r, =NmAb m =1,2,...,

rje 4-paauyc BOJTHOBOU MOBEPXHOCTH;
b kparuaifinee paccTosHHE OT BOJIHOBOI

IMOBCPXHOCTHU A0 TOUYKH H&6J’IIOJIGHI/I$I

r, =NmAb m =1,2,...

HanpasJienue A pakuuOHHBIX
MAKCHMYMOB OT OHOM 11eJIU
U 1M PpaKIHUOHHBIX MUHMMYMOB

rae ¢- mupuHa Melu.

@, =0,asing, =H2m+1)A/2
m=12,....

asing, =tmA m=1,2,...,

HanpasieHue rjIaBHbIX MAaKCHMYMOB

AU(PPAKUMOHHON peleTKH csing, =2mAi ’
rie ¢ — TOCTOSHHAs JAUPPAKIUOHHOU m=0,1,2,....
PELIETKH.

Paspemaromasn CIOCOOHOCTH

AU(PPAKLIHOHHON pPeLIeTKH

rae AA - MuHMManbHAs pa3HOCTD JUIMH JBYX R= é —mN

BOJIH, CIIEKTPAJIbHBIX JTUHUHN, pa3peliaeMblX,
pElIeTKOM; m- MOopsAoK crekTpa; N-oOiree

YUCJIO LIEJIEN PELIETKH.

®opmy.aa Byasda —bparra
rie d — paccTossHue MEXAy AaTOMHBIMHU
IUIOCKOCTSAMHM ~ KpucTtaimia; 60, — yrona

CKOJIBKCHHUA PCHTITCHOBCKHUX queﬁ.

2dsin6’m =mAi , m=1,2,...,

CreneHb noJisspu3anumn » I ST
] ] Imax + [min
rje max J mn-  MaKCUMaJlbHast U
MUHHMMaJIbHAsl HHTEHCUBHOCTh CBETA.
3akon bprocrepa
5 .non, . _m
rae ° -yroda bprocrepa; ™ u "2- nmokazarenu tgi, ==

IIPEJIOMIICHU I TIEPBOU U BTOPOM CPEJIBL.

15




3axon MaJjroca

1 u - UWHTEHCUBHOCTH IUIOCKO-

rjae
MOJIAPU30BAHHOTO CBETa, MAJAIOIIEro M
MPOIIEIIEr0 YEPE3 MOJApU3aTop; — yroi
MEXKITY MJIOCKOCTBIO MOJISIPU3ALUN
MaJAl0IIero CBETa U TJIABHOM IJIOCKOCTHIO

MOJIAPU3ATOpA.

I =I,co8’ @
M

Yroa MOBOPOTA NIJIOCKOCTH MOJAPU3AIINH
CBETa
B KpUCTAJUIaX U YUCTBIX JKUAKOCTAX

B pacTBOpax

@ =@,

b

@ :[%]ct’

rne % mocTosHHas  BpalleHUS; %]
yaenbHas IIOCTOSHHAs  BpallcHMs, C-
KOHIIEHTPAI[US  OTHTHYECKH  AKTHBHOI'O
BEIIeCTBA B pacTBope; (- paccTosHHE,
MPOUJICHHOE  CBETOM B ONTHUYECKHU

AKTHBHOM BCIICCTBC.

da3oBasi CKOPOCTh CBETA
1€ C —CKOpPOCTh CBE€Ta B BaKyyMe; n-

IMOKa3aTcJib IPCIIOMIICHHA CPC/IbI.

JAucnepcus Bewecrea

I'pynmoBasi ckOpocTh cBeTa

Hanpasienue wusiayyenuss BaBuioBa —
YepenkoBa

rge v —CKOpoCTh SapH)KGHHOﬁ qaCTHUIBI.

3akon Credpana —boabumMaHa
rie  R-  osHeprermueckas  CBETHMOCTH

4dCpHOro TeCia, T- TCPMOIMHAMNYCCKAA

16




TeMIiepatypa tena; 9 -nocrostHHas Credana

—boasnmana.

3akoH cMmelnenus Buna

A

max —

I'ne JIJIMHA BOJIHBI, Ha KOTOPYIO
MPUXOJIUTCSI MAKCUMYM SHEPTUU U3TyUYCHHUS

4yepHoro Tena; b-nocrosinnas Buna

max

N| >

JaBjenne cBera TMNPHM  HOPMAJbHOM
NMaJeHUuH HA MOBEPXHOCTh
rne | — UWHTEHCHMBHOCTH CBETa; p-

KOd(pUIIMEHT OTpakeHusl; W — OOBEeMHas

IJIOTHOCTb OHCPIruU U3JIyUCHMU.

p =§(1+p) =w(l+ p)

b

JHeprum poroHa
I'me h-mocrosmnas Ilnanka; @- wacror

CBCTAa.

& =hv =—
A

YpaBHeHue JWHIITEHA IJIsi BHEIIHEro
dporoddpdexra

rine A- pabora BBIXOAA DJJICKTPOHOB U3
Tinax-

MceTaJlia, MaKCHUMaJIbHasd

KUHETUYecKast SHEepTHsi (POTOIICKTPOHOB.

e =A+T

KoMnToHOBCKAasi 1JIMHA BOJHBI YaCTHIIBI
I'me my- macca mnokos dyactumpl, E, —

QHCPIUsA ITOKOA YaCTHUIIBI.

HN3meneHnue JAJINHbI BOJIHbI

PEHTIEHOBCKOI0 M3JIy4eHust npu
3¢ dexTe Komnrona

rme 4 u 4 - JuIMHA BOJIHBI MAJAIONIErO M
u3nyuenus; — 0-

pacCeaHHOro yroji

paccestHusL.

AL =A"- A=A (1- cosB) =22 sin’(6/2)

Jiinna BoJinbI Ae bpoiias

riae h — mocrosHuas IlmaHka; p- MMIYIIBC

A=h/p
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YaCTHUIIbI.

CooTHolleHue HeomnpeaeJIeHHOCTel
I'eii3enOepra:

JUISL KOOPAMHATHI U UMITYJIbCa

rae AX — HEONPEeNeNeHHOCTh KOOPIUHATHI
yacTullbl; Apx —  HEONPEACICHHOCTh

IIPOCKINHU HMIIYJIbCa qaCTHUIIbI Ha

COOTBCTCTBYIOIIYIO KOOPANHATHYIO OChb,

AxAp, Zi
27

JJISi JHEPTUM U BpeMeHH

I'me AE- HEONpEACICHHOCTh DSHEPTHH
YacTUIBI B HEKOTOPOM cocTosHum; Af-
BpEMSI HAaXOXJIEHUS YaCTULBI B HATOM

COCTOAHUHU

AEA: >
27

I[InoTHOCTH BEPOSITHOCTH HAXOKICHUS
YacTHIbI B COOTBETCTBYHOIIEM MecCTe
NPOCTPAHCTBA

rie ¥ -BonHOBas (PYHKIUS YaCTHIIBL.

BosHoBasi QyHKIUS, ONUCHIBAIOLIAA
COCTOSIHME YaCTHObI B 0ECKOHEYHO
riy0oKoil OJHOMEpPHOW NOTEeHUHAJbHONI
aMe

rae  U-mupuHa SAMBI; X — KOOpJHHATa

yactulbl B siMe (0«x«l); n-KBAHTOBOE YKCIIO

(n=1,2,3,...)

E =

n
" 8mt?

JHeprusi 4YacTMObl B  0E€CKOHEYHO
riiy0oOKoil OJHOMEPHOW MNOTEeHUHAJbHON
saMe

rac m-macca 4aCTHUIbI

18




CepuajbHbie (popmysl CIeKTpa 1 _pre Lz_ Lz]

BOJIONOI00HBIX ATOMOB AN

rje A-JUIMHA BOJHBI CHEKTPAIbHOW JIMHUM,

R-moctostnnass Punbepra; Z-mopsiaKoBBIif

HoMep oanemeHTta; n=1,23,..., k=n+I;

nt2,...

ChnekTpajbHble JUHUH 1 g Z- ay Lz_ Lz]
A k

XAPAKTEPUCTUIECCKOTO PEHTIT€HOBCKOI'O
HU3JTYYCHUA

i€ a- IOCTOSIHHASL SKPAHUPOBAHUS.

JedexT Mmaccnl sapa
TJe m, - Macca MpOTOHA; M, - Macca
1
HEWUTpOHA; M, -Macca aToma 1 H ; M, UM, -
A
Macca aToMa M €ro sapa Zz X Zud—
3apsI0BOE U MACCOBOE YMCIIA.

Am =Zm, +(A- Z)m, - m;
=Zm; +(A- Z)m, - m,

3Heprnﬂ CBA3H s1/Ipa

Ew:c2 Am

TJI€ C- CKOPOCTh CBETA B BaKyyMe.
YaeabHasi 3HePrusi CBSI3U _E,

Ece_ A
3aKoH paiMOaKTHBHOIO pacnajaa N=N,exp(-At)
rae N,-HauajdbHOE YHUCJIO PaJUOaKTUBHBIX
anep B MOMeHT BpeMeHu (=0; N-umcio
HEpacCIaBIINXCS PAJAUOAKTUBHBIX SIJIEp B
MOMEHT BpeMeHH [, A— TIOCTOSIHHASA
pPagOaKTUBHOIO pacmaja
AKTHUBHOCTH PaIMOAKTUBHOI0 BellleCTBA A=— dN _ AN

dt

3aKoH MNOIJIONIEHUsI TaMMa-u3J1y4YeHUs
BelleCTBOM
rae lp - MHTEHCUBHOCTh ramMMa-u3JIy4YEeHUs I=1 Oexp(—yx)

Ha BXOJI€ B MOTJIONIAIOIINM CIOM BEIISCTBA;
[-MHTEHCUBHOCTh TaMMa-U3JIy4YCHUS IIOCIE
MPOXO0XKICHUS MOTJIOIIAOIIETO cros
BEIECTBA  TOJIIUHOW X, [-TUHEHHBIN

KOd(DUIIMEHT MOTIOIICHUSI.

JHeprus siiepHOM peaKIun
r1€ M U M, — MacChl IOKOS YAaCTHII,

Q:cz(m1+m2—z ml)
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18
BCTYNAIOIIUX B PEaKIIHIO; Zmi -CyMMa
Macc TOKOsSI YacTHIl, OOpa30BaBIIMXCS B
pe3yJbTaTe peaKiuu.

IloporoBasi  KWHeTHYeCKasi  JHEPrHUsi
HajleTalomieil YacTHIbI, BbI3bIBAIOIIEi
SIIEPHYI0 PeaKIHI0

rIle mM; -Macca IOKOS HaJeTaloleld dYac-
THIIBI; N>~ MAcca MOKOSIICHCS YaCTHIIBI.

(X mP(mam

2m,
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IIpumepsl pemenus 3axa4

1. M3omupoBaHHBIA NPSAMOJIMHENHBIA NPOBOJHHMK W30THYT B BHJE IPSAMOIO
yria co cTopoHou jnuHouM 20 cM. B MIOCKOCTH yrjia MOMENIEH KOJBLEBOMN
IIPOBOJHUK paznycoM 10 cM Tak, 4TO CTOPOHBI yIja SIBJISIIOTCS KacaTElIbHBIMU K
HeMmy (puc.l).

Puc. 1

Haiitn nHnykuuio B 1ieHTpe Kousbla. Cuiibl TOKOB B MPOBOJAHUKE PaBHBI 2A.
Bimstaue nmpoBoAsSIIMX NPOBOJOB HE YUUTHIBATb.
£=0,2i:7,=0,1i ; I, =1, =1 =24.

2

JaHo:
Hanitu: B.

Pemenne: Unnykuus 98 B Touke monis or »eMeHTa 000H KOH(OHUIypaluu
nposoauuka 40 ¢ Tokom I, onpenensiercs no 3akony buo-Casapa —Jlannaca:

Idl sina
dB :‘Llo—2
dr (1)
IJIE I- PACCTOSIHUE OT 3JIEMEHTA 10 TOYKH, TJ€ ONpeAeseTcsl UHAYKIHS; & -

yrou, COCTaBJICHHBIN BCKTOpaMH dt n r, o _ MarguMTHasA ITIOCTOsSHHAasA.

Hanpasienue BeKTOpa MHIYKIMH HEPIEHIUKYIISAPHO MIIOCKOCTH, coaepskaniei 4t

U 7, ¥ ONIPEAEIISIETC NPaBUIIOM MIpaBoro BUHTA. HampuMmep, B IEHTPE OKPYKHOCTH

(cM. pucC.) BEKTOPHI MHIYKIIUU OT BCEX BJIEMEHTOB MEPIECHAUKYISPHBI TNIOCKOCTH

OKPY>KHOCTH M HampaBieHbl Ha Hac. Muterpupys Bbipaxenue (1), momydaem
p, =t

MHIyKIHIO B LIEHTPE OKPYKHOCTH paguyca o : 2

Nunykuusi, co3gaBaemass B Touke M otpeskamu AB u BC wu mnpsmoro

IMPpOBOJHHKA HAa paCCTOAHUN "o OT HCI'Oo, paBHaA:

1
B, =B, = ad (cosq, - cosa,)
4,
Bekroper uanykiuu B; u B; B Touke M coBmagaroT no HamnpasiieHuto ¢ By. 1o
—_ 0 e 0
YCIIOBHIO 3a]1a4 a, =45 , % =135y WHIYKUHUS OT ABYX CTOPOH YIjla COCTABJISET:
1 2u.l 2u.1
B, +B, =2 ad (cosa, - cosar,) = L) :\/7'%
4, 4r, 27,

PesynbTrpyromas MHIYKIMSA B IEHTPE KOJIbIa paBHA CYMME:
12,56 107 4i /i 24(. 2
B = 1+
20,1i

=18,22 10°°C =18,22i éC¢
3,14
A4 =18,22; éC)é'_

OrtBeT:
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2. Ha puc.2 wu3o0paxeHbl CEYCHHUS TpPEX TMPSIMOIMHEHHBIX OECKOHEYHO
JUTMHHBIX MPOBOJHUKOB ¢ TokaMu. Pacctosinus AB=BC=5cMm, toku [,=1=I; [:=2I.
Haiitn Touky Ha mpsamoirt AC, B KOTOpPOW HANPSKEHHOCTh MAarHUTHOTO MOJIS,
BbI3BAHHOTO TOKamH [, I», I3, paBHa Hym10.

Hano: AB=BC=a=5cwm; [,=L=I; I;=2I.

H,
é r 'J"——d g a g
A tl-l, B C
H,
Haiitu: r.
Puc. 2

Pemenne: HanpsokeHHocTe H MarHMTHOroO motisi, CO3JaHHOTO KaXIbIM W3

MPOBOJHUKOB HAa PacCTOSSHUM R OT mpoBogHUWKA, ompeaensercs mo ¢dopmydie:
1

27R . C y4eToM HampaBJICHHs TOKOB MCKOMAasi TOYKA HAXOIUTCS Ha OTPE3KE
AB Ha pacCTOSIHUH T OT IPOBOJIHHUKA C TOKOM I;.
1 1
Hl — ]1 HZ :72 H3 :—3
277 - 2x(a-r). 2x(2a-r)

Kaxk Buano u3 puc.2, Hi+Hs;=H..

1 21 1 1 2 1

+ = 4y - =
2r 2w(Qa-r) 2a(a-r). 7 2a-r a-r

Pemiast ypaBHEHHME OTHOCUTENBHO T, MOTYy4YHUM 1=3,33 cM.
OtBer. r =3,33 cMm.

3. KBazparHast pamka co ctopoHou 1 cm comepxut 100 BUTKOB M mMOMEIIIEHA B
OJTHOPOJTHOE MarHUTHOE Toyie HampspkeHHOCThI0 100 A/m. HampaBnenue moss
coctaBisier yroy 30° ¢ Hopmanbio Kk pamke (puc. 5). Kakas pabora coBepiaercs
IIpU MOBOpOTE paMku Ha 30° B OHY U IPYTYIO CTOPOHY, €CJIM 110 HEW TEYET TOK |
A?

Hano: a= 0,04 m; N=100; H= 100 A/™m; a,=30°% 1=1 A.

Haiitu: A] u A».

Pemenue: [Ipu noBopore pamku Ha 30° Mo 4acoBoOM cTpesike yroia a Mexay B
u n Oyner paBeH 0°, T.e. paMKa PacHoJIOKHUTCS MEPHEHAUKYJISIpHO moito. [Ipu
noBopoTe paMmku Ha 30° B ApyTyIO0 CTOPOHY yroi a:Mexay B u n 6yaet pasen 60°.
PaGota moBopota pamku A=/AD, tre | - Tok; AO=D,-D - u3MEeHEeHHEe MarHUTHOTO
MOTOKA, MPOHU3BIBAIOIIETO TIOCKOCTh paMku. @=BScosa, rae S- mioimanb pamMmku,
S=a?%
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|

| B |
=

7

|

=it Puc. 5.
H

B — uHayKIMst MarHUTHOTO TIOJIA, B =u, ; Ho — MarautHas nocrosHHas; H —

HanpspKEHHOCTh MAarHUTHOI'O MOJIA.
0, =AScosa,. O, =AScosa,. O, =AScosa,
3 5 ¢

Torna
A =Iu,HSN(cosa, - cosa).
4 :IMOHaZN(cos300 - cos0%) =12,56 10710 -4* -10™* g- 11 =2,610°4ee;
A; =1 u,Ha’N(cos30° - cos60°) =12,56 10710 -4> 107 g— —1=7310°4ee

OTser: A4 =2,610°Ae; 4, =7310°4dc.

4. DOnexktpon c¢ sHeprued 300 5B nBuxkeTcs NEPHNEHIUKYISIPHO JUHUSAM
WHIYKIIUA ~ OJHOPOJHOTO MArHUTHOTO TIONS  HAMpPSOKEHHOCThIO  465A/M.

Onpenenuts cuiny JlopeHua, CKOpOCTh U painyCc TPAEKTOPUH IJIEKTPOHA.

Jlaro: 4 =300y4 =48 10" de; [ =4654/1; m=9,1107"éa_

Hairru: 23V37

Pemenne. Knuernueckas sHeprust anexrpona £ =mv’ /2 orkyma
. an-v
Y ey Ll LU RS BT NT
m 9,110

F =qvB,

Cuna Jlopenna

Ine q- 3apax; B — MHAyKIMA MarHMTHOTO IIOJIS, B =pu,t1 ; - MarHuTHas
IPOHUIIAEMOCTh CPEJIBI; o — MATHUTHAS TOCTOSHHAS; H — HaIpsKeHHOCTH HOJISL.
Fy =qvuu,H =1,6 107 1107 1 12,56 1077 -465 =1 105 H

B MarHuTHOM mMoJI€ BJIEKTPOH NBMXKETCS MO OKPYKHOCTH paguyca I MoJ

2
my
y y £ = y
JIEUCTBUEM ILIEHTPOCTPEMUTEIBHON CHJIBI ” , YHUCJIEHHO PAaBHOW CHIIE
F. =F.
Jlopenua: " £ "9, Torma
2 2 -31 14
mv mv> 9,110 110 .
=F; r= B — =0,17 .
r - F 110

Orser: 7 =1 10075 v=110"i /7 r=0,1i.
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5. llepneHAMKYJISIpHO JHMHUAM HHIYKUAA OJHOPOAHOTO MArHUTHOTO MOJIA
uaaykuuei 0,1 MTn mo nByM mapalijieibHbIM IPOBOJHUKAM JABMXKETCS 0€3 TpEeHUs
nepembluka JiuHOW 20 cM (puc. 6). Ilpu 3amplkaHuM Lenu, COAEpKaled 3Ty
nepeMbluky, B Hel wuner Tok 0,01 A. Onpenenuts CKOPOCTh JBHXKEHUS
nepemMbruku. Conporusnenue uenu 0,1 Om.

TH,
®
7
dx
puc. 6
Jlako: A=110"0s;, €=0,2i; 1, =0,014; R=0,171.
Haiitu: .

Pemienne. Ecim IMPOBOJHUK JIJII/IHOfI t ABWIKCTCA TICPIICHAUKYJIAPHO JIMHUAM
HHAYKIOUH B MarnuTHOrO 110715 CO CKOPOCTBIO V, TO Ha KOHIIaX €0 BO3HUKACT QI[C

dO
& =—
I/IHI[YKHI/II/I Ei paBHa}I CKOpOCTI/I N3MCHCHHU MAIrHUTHOI'O IIOTOKa CD. dt .

MaruutHbll oTok @=BS, rae S - iomaae, KOTOPYIO NEPECEKAET MPOBOAHUK MPU

CBOEM IepeMENIECHUH (Ha puc. 6 3alITPUXOBaHA).

dO =AdS =Btdx =Btvdt

Ecau B MEPEMBIYKE C COIIPOTUBJICHUCM R Bo3HHKaeT TOK I, 3HAYUT Ha KOHIax €€

BosHukna DJIC, PABHAS ¢ =IR g OJIC paBHa

. _dO _Btvdt _
odt dt

Btv

IR =Bvt

[IpupaBHUBas npaBble YaCTU ITUX BBIPAKECHUH, ITOJTYUUM , OTKyJa

-2 -1
v:% :% =501 /ﬁ'
Orger: v =50i /i
6. Llerib cocTouT U3 cojieHonAa U uctTouHuka Toka. ConeHoup 0e3 cepAacuHUKA
JUIMHOW 15 cM u guamerpoM 4 CM HMMEET IUIOTHYIO HAaMOTKY M3 JIBYX CJIOEB

MenHoro nposoja auamerpoM 0,2 mM. Ilo coneHouay teuer Tok 1 A. Onpenenutsb

OJIC caMOMHIYKIMH B COJICHOUE B TOT MOMEHT BPEMEHHU IOCIIE OTKIIFOYEHUS €TI0
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OT HCTOYHHKA, KOraga CHJIa TOKa YMCHBIIMIIACH B JIBa pa3sa. COHpOTI/IBJ'IeHI/IeM
HNCTOYHHUKA U IIOABOAAIINX ITPOBOAOB Hp€H€6pC‘IB.

=154 =0,15i; D =4m =4107%i; n=2;d =0,2i1 =210"*1; I, =14, 1 =1,/2

JaHo:
. p=1,710%17 7.
Haiitu: €.

I =1 exp|- £t

Pemrenue. IIpu pa3mbikaHum nenu cuwia TOKa

, tme Ru L —

COIIPOTHUBJICHUC )41 HHAYKTUBHOCTD COJICHOHnIA. QI[C CAMOMHAYKIHNH

£ =-Lﬂ =I,Rexp|- Et] =IR
dt L

. B MoMeHT t, xorma =1,/ 2, OJIC caMOMHIyKIUH

£=IR/2 ConpotuBiieHHE NPOBOJA R=pt; /S , TIIe bry =nzDN =naDl/d_ JUIMHA
R _4nptD
nposoza; S =7d’ /4 - ero ceuenne. TakuM 06pasoM, d’ | crenoBareibHO,

L _2nptDI, 22,7 10770 i 0,151 41070 14

- . =514
d (210%1)

Otser: € =514

7. Conenoup 6e3 cepJieyHUKa UMEET IJIOTHYIO OJIHOCTIONHYI0 HAMOTKY MPOBOJIa
nuametpoM 0,2mMm 1 no Hemy TeueT Tok 0,1A. Jlnuna conenounaa 20 cMm, quameTp
5 cm. Haiftm sHepruto m 0O0BEMHYIO IUIOTHOCTh DHEPIMM MArHUTHOTO TIOJIS
COJICHOU/IA.

JlaHo: d=210"1; I=0,14; D=0,05i;. £=0,27; u =1

Haiitu: W, w.
— 2
Pemenne. DHeprus MarHUTHOrO monis comeHoupma W =LI7/2 rpe  L-

L =uun’t/S . u,

HHAYKTUBHOCTBL COJICHOH/IA, - MaromMTHasi IIO0CTOAHHAsA, 1N- 4YUCJIO0

BUTKOB Ha 1 M JUIMHBI COJIEHOWJA, NPM IUIOTHOM HamoTke " =1/d; €- nnmma

_ 2
cone”Houna; S =7D" /4 _promanp cedenus cosneHonaa. Torna:

LI? 1 ,zD* I* 12,5610 0,2 3,14 -0,05* -0,1?
w 27 =uu,—"t =

. = - =6,2 10" dee .
> 4 2 4107 42

OOBeMHas TUIOTHOCTh SHEPTUHU OTPEACIISICTCS 110 hopMyJIe:
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OTtBeT:

W W AW 46,2107

=0,16

Ace

w=—m-="—= —
v St xD*t 3,14-2510% 210"

W =6,210° Aee; w=0,164c /1 3.

N3
l
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8. Marepuanbnast Touka mMaccoi 10 T. coBepIiaeT rapMOHHYECKOE KoJieOaHHUe C
nepuogoM 1 ¢. AMrnTyna kojaebanuit papa 5 cMm. OnpenenuTs MaKCUMaIbHYIO

CUILy, ICCTBYIONIYIO Ha TOUKY, U €€ MOJIHYIO SHEPTHIO.

m =104, O =17, A4 =5 .

Jano:
Haiiti: o E-

Pemenue. ypaBHCHI/IC TrapMOHHNYCCKOTO KOJICOAHHMST MMEET BU

5:Acos(wt+(p0), (1)

rac X CMCIICHUC MaTepHaHbHOﬁ TOYKH OT IMOJIOKCHHA PABHOBCCHA,

w _ [IUKJIMYECKAs 4acTOoTa KoJieOaHUM; ) —HavaabHas (asa.
14 zﬁ =- Awsin(wt + ¢,)
dt )
d
a=2 = 40? cos(wt + @)
dt (3)

CormacHo BTOpoMy 3akoHy HbroToHa, cuna, J€HCTBYOIIass Ha TOYKY,
ONpENEIAECTCS KaK

F =ma =- maw’ Acos(at +@,) (4)
a €€ MAaKCUMAJIbHOC 3HAUYCHNEC PAaBHO

max

— 2

[TomHast sHEPTUS KONEOMIOMENHCS TOYKH CKIIAIBIBACTCS W3 KUHETHYECKOW U

MOTCHUWAIbHOM DHEPrMi W pPaBHA MAKCUMaJbHOM KHUHETUYECKOW WM

MaKCHMaJbHOM MOTEHIHANbLHON YHEPTrHU. Y UUThIBAS, YTO, COrIacHo (2), Vmx :Aw,
HaXOJIUM
2 2 42
my, maw” A
E = e —
2 2 (6)

[ToncraBnsast B (5) u (6) 4KMCIIOBbIE 3HAYEHUS U YUYUTHIBAsA, YTO IUKIMYECKas

4acTOTa ¥ IEPUO]] KOJIEOaHHi CBA3aHbl COOTHOIEHHEM © =27/T  nomydnum

23,14
w =

=0,28¢""
lc

.
5
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Fmax :10-2éd ,(0’28,,7-1)2 5 _10-2i =39 '10-6j .

b

i :% 107263 (0,287 5 10721 ) =0,98 10°° dce

OTser: F .. =391¢l : A =0,981 éAce -
9. Konaencaropy emxocTthto 40 Mk® coobmien 3apsan 0,3 mKi, mocie yero ero
3aMBIKAIOT Ha  KaTymky ¢ wuHayktuBHocthto 0,1 T'n.  IIpeneOperas
COMPOTUBJICHUEM KOHTYpa, HAWTH 3aKOHBl W3MEHEHHUS HANpSOKCHUS Ha
KOHJIEHCATOpE U CUJIbI TOKA B LEIIH.

HIano: C=40-10° ®; q,=0,3-10" Ki; L=0,1Tn.
Haiitu: U=U(t); I=I(t)

Pemienue. B oTcyTCTBHE OMUYECKOTO COMPOTUBIIEHHUS CBOOOJHBIE KOJICOAHMS B

KOHTYPC OIIMCBIBAKOTCS YPABHCHUCM
2

d
21 +w’'q =0
r : (1)
1
w=———
I'ne VLC _ pukimdeckas 9acToTa KOIeOaHHil.
Peuiennie ypaBaenus (1) umeer Bun
q =q,, cos(wt +@,) ’ )
r7ie @ — HavyaybHas ¢aza xkonebanuil. I1ockoabKy B Ha4albHBIM MOMEHT BPEMEHU
(pu t=0) 3apsn koupencaropa ¢ =9, 1o 3% =l y cnenosarensuo, % =0,

Hampsxkenne Ha koHIeHcaTope

U =4 _n cos wt

c ¢ 3)
a CuJia TOKa B LICIIU
d .
=24 __ wq, sinwt =wq, cos(wt +%)

dt

HOIICT&BJIHSI YHUCJIOBBIC 3HAYCHUA, ITOJTYUHUM
1

w = = -

JO,14i 40 10°°0

. -3 A B

. _0,3 10_6E:e 54
4010°°0 :

wq, =500c"' 0,3 107 Eé =0,154

4)

=5007"

JT
_ 1 =0,15co0s(500¢ +—)
Takum oGpasom, Y =7>¢0s500z, 2,

4
Orper: U =7.5¢0s5001 . I —0,15005(5001.;5)'

10. B oxHopomHoii m3oTpomHO# cpexe ¢ £ =2 u “=! pacmpocrpamsercs

IUIOCKAs JJICKTPOMAIHUTHAA BOJIHA. 3a BpEMA t=1c OHCPIusiA, NEpCHOCUMasd 9TOH
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BOJIHOM 4epe3 MOBEPXHOCTh ILIOMAAbI0 1M, pacHoNOKEHHYIO MEPIIEHIUKYIAPHO
HAaIMpPABJICHUIO PAaCOPOCTpaHEHHs BOJHBL, paBHa 1,5 JIx. Haiitm ammmTynasl
HaNpsDKEHHOCTH  JJIEKTPUYECKOr0 M MAarHUTHOTrO 1mojied BoJiHbL.  [lepuon
xonebannii I <t

I[aHo: & :2, u :1’ t=le; §=1i 2; w :1,5/1"%; T <t
Haiitu: E.; Hi.

Pemenue. [LIOTHOCTH TOTOKA YHEPTUM DIJIEKTPOMATHUTHOW BOJIHBI OIPEAEISAETCS
BekTopoM [loitHTHHTa:
D=AXI .
YuursiBas, YTO BEKTOPBI HANPSKEHHOCTH 3ekrpuueckoro E m maramutHOro H
IOJIEM BOJIHBI B3aMMHO NEPIECHAUKYJSAPHBL, I MOAyJsl Bekrtopa I[lowHTHHra
MOJIy4YUM
P=EH.
[Tockonbky koneOanusi HampspkeHHocTed E m H coBepmiatorcs B OJAMHAKOBBIX
(dazax, 3aBUCUMOCTbH IJIOTHOCTH MOTOKA YHEPTUH OT BPEMEHU UMEET BUJ
b=A4, coswt -H, coswt =E, H, cos’ wt 3)

[ToTok »Heprum uepe3 MNOBEPXHOCTb S, paCMOJ0KEHHYIO MEPHEeHIUKYISIPHO
HaIPaBJICHUIO PACIIPOCTPAHEHUS BOJIHBI, PABEH

aw
- =deS =PS =SE _H_cos’ wt
dt m m
8 “4)
a Ui DHEPrHMH, NMEPEHOCHMMOM BOIHOM 3a BpeMs t depe3 5Ty MOBEPXHOCTE,
IOJIYYMM BBIpaXKEHHE

t . 2
W :SEMHm ICOSz a)tdt :SEmHm (i + M)
‘ 2 o )
t  sin2wt
<
Io ycnosuto I < | ciienoBarensHo, 2 40 1 pipwKeine () MpHIHGCT BIX

1

W =—E H,St
: (0)

y‘II/ITBIBaH, 4dTO aMILIUTYAbI HaHpHH(CHHOCTeﬁ QJICKTPUICCKOIO0O W MArduTHOI'O

OJIEW BOJIHBI CBSI3aHBI COOTHOIIEHUEM

ek, =\lu,uH, (7)

[IpencraBum BeIipakeHue (6) B BUIE

w Z%\/iEiSt Zl\/MHiSt

Uyt 2\ &¢ (8)

; ©)

HOI[CT&BJ'I?IH YUCJIOBBIC 3HAYCHUS, ITOJTYIUM
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. by 07 53 )
E = 2 %,ZSAae 12,56 1_(1)2 :41 ‘/z —84/i
17" 17 \8,8510°0/1 2

b

. i . 12 A4 7. -
i = 21,25Ace 8,85 10 70~/l 2 —0.114/
177 1a \ 12,56 1047 /1

Orser: An =284/15 1, =0,114/1

11. HaliTn MUHUMAaJbHYO TOJIIMHY IUIEHKH C MOKa3aTesieM npenomienus 1,33,
Ipyu KOTOPOM CBET € JUIMHOW BOJHBI 0,64 MKM HCIHBITBIBAET MaKCHUMAaJIbHOE
OTpa)keHHe, a cBeT ¢ JUIMHOM BOiHBI 0,40 MKM HE OTpa)kaeTrcs COBCEM. YTOI
najieHus cBeTa paseH 45°.

Jlaro: " :1’33; A =0,641 éi : A, =0,401 éi L a =45"

Haiiru: “min
Pemenne. Onrrueckas pa3HOCTh X0/1a JIy4eH, OTPAKEHHBIX OT HUYKHEW U BepXHEN
ITOBEPXHOCTEM IJICHKH, paBHA

A =2d~n* - sin2a+% (1)

I[J'I?I CB€Ta C I[HHHOﬁ BOJIHBI A :A‘, HMCHOIICIO MAaKCHUMAJIBHOC OTPAKCHHC,

BBINOJIHAETCS YCIOBHE A =mh, , T.C.
2d~/n* - sin’ +% =mA,

(2)
L @m-D2
Orciona  4Vn'-sin’«a (3)

JI1s cBeTa ¢ AJIMHOM BOJIHBI A=4 , HE UMEIOILIETO OTPAXKEHUS,

CJIEIOBATEIIHLHO,
2d~\/n’ - sin* « +% =2k +1)%

A=Q2k+D)A 12

4
U3 GpopMyIIbl HMeeEM
d :L
24/n’ - sin’ (5)

CpaBHuBas Beipaxkenus (3) u (5), moiry4aemM COOTHOIIIEHUE
Qm-1) _A, _0,40i¢é _5

2k 4 0e4id 8 (4

@2m- 1), =5 k,, =4

N3 xoToporo cienyer, 4To W, COOTBETCTBEHHO, ' min

Taxum oOpazom,

(277’1 - 1)minﬂ‘l kminAZ
dmin = =
4n*-sin*a  2n* - sin’a (7)
HOIICT&BJ'I}ISI YHUCJIOBBIC 3HAYCHUA, ITOJTYUHUM
J 40,407 éi ~0.71i éi

™ 21,33%- 0,707
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Orger: @un =0.71i éi

12. Mexay TOYEUHBIM HCTOYHUKOM CBETA M DKPAaHOM MOMECTUIIN auadparmy
C KpPYIUVIBIM OTBEPCTHUEM, PAJUYC I' KOTOPOTO MOKHO MEHSTh. PaccTosiHHs OT
nuadparMpl 10 MCTOYHMKA W 3KpaHa paBHbI 100 u 125 cM COOTBETCTBEHHO.
OnpenenuTs IJIMHY BOJHBI CBETa, €CIM MAaKCHUMYM OCBEUIEHHOCTH B LEHTpE
JMQPAKLMOHHON KapTHHBI Ha dKpaHe Habironaercs mpu 1~ 007!
=1,3i1

U CIIENYIOUIUN

MaKCUMYM TpH 2

Tlaro: @ =100/ 3 b =1257i ; 7 =1,07 1 7 =317

Pemenue. Pagnycel 308 @peHelrst onpeacstoTCs BEIPAKEHUEM

r =\ mAab/(a +b) (1)

CrnepoBartenbHO, 4uciIo 30H DpeHens, OTKPbIBAEMBIX OTBEPCTHEM paauyca T,
paBHO
r

Ll
m= TGty )

Tak kak B LHCHTPC 3KpaHa Ha6J'IIOIla€TC}I MAaKCUMYM OCBCHICHHOCTH, TO YUCJIO M-

=7

HeuetHoe. [lna ” 't umeem

2
rw 1 1
m, =—(—+—
: A(a b)

3)
anna " T2 nomyunm
(1 A
, =2 | =4
Ala b 4)
Tpuuem 1o yeosuto ™ = +2 (35)
N3 Beipakenuit (3) u (4) ¢ yuerom (5) ciaeayer, 4To
m = m, :l[l"'l (rzz - ’”12):2
Ala b (6)
Orcrona
a=Lellozo
2la b (7)

IToncTasiisast YMCIIOBBIE 3HAYEHUS, ITOITYYUM
1|1 1

21 1,250
A =0,62i éi

[(1,3 1078 ) - (1107 )2} ~0,62 10"

OrtBeT:

13. Ilpy majeHuWH €CTECTBEHHOrO CBeTa Ha mojspuzarop mnpoxoaut 30%
CBETOBOI'0 MOTOKA, a Yepe3 JBa Takux noJjisipuszartopa -13,5%. Haittu yron mexmy
IJIOCKOCTSMU MPOITYCKaHUS 3TUX MOJISIPU3ATOPOB.
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Jano: 11 =03, 1, =0.1351,

Haititu: @ .

Pemenne. ECTECTBEHHBIM CBET MOXHO TMPEACTABUTh KAaK HAIOKEHHUE JBYX
HEKOT€PEHTHBIX BOJIH OJJMHAKOBOW MHTEHCUBHOCTH, MOJISIPU30BAHHBIX BO B3aUMHO
NEPHEHAUKYJSIPHBIX ~ TUIOCKOCTAX.  MaeanmbHbIM  MONSApU3ATOP  MPOIYCKAET
KoJieOaHWs, TPOUCXOASAINIME B €ro IUIOCKOCTH, M TIOJIHOCTBIO 3aJep’KHBAET
KoJie0aHus, TEPNEHAUKYIIPHbIE ATOM IUIOCKOCTH. Ha BhIXOJmEe W3 TepBOrO
MOJIApU3aToOpa IOJYYAETCSl JMHEHHO NOJISIPU30BAHHBIM CBET, WHTEHCHUBHOCTH
KOTOPOTO C YYETOM IOTE€Ph HA OTPAXKEHUE U IOTJIOLIEHUE CBETA IOJIAPU3ATOPOM

paBHa

1
11 :E.IOT

: (D)

rae T — Ko3(pQGUIHUEHT, YYUTHIBAIOIIMK TOTEPHU HA OTPaKEHHWE U TOTJIOIICHHUE
CBETA.

[Toce mpoX0XKaAeHUST BTOPOTrO MOJIIPU3aTOPa HHTEHCUBHOCTD CBETA YMEHBIIIAETCS
KaK 3a CUET OTPAXKEHUS M IOIVIOLICHUS CBETA MOJISIPU3ATOPOM, TaK KAK U H3-3a
HECOBIAJICHUS IUIOCKOCTH MOJISIPHU3alMA CBETAa € TJIABHOM  IUIOCKOCTBIO
nojsipuzaropa. B cooTBeTCTBUM C 3aKOHOM Maroca W y4yuThIBass NMOTEPU Ha
OTPaXEHUE U MOTJIOLICHUE CBETA, UMEEM

]2 :IIT COS2 (24 (2)
N3 (1) naiinem
_21,
T =——
& (3)
[Moncranss (3) u (2), monyuum
2
I, ==Lcos’ a
& 4)

Otcrona

[O 12
coSa =—— | —
1\ 2, (5)

[ToscTaBiIsis YUCIOBBIE JAHHEIE, OTYyYHM
cosa :L M =0,866
0,3 2
W, ClenoBaTenbHo, @ =30

Otget: @ =30,

14. I/ISMCPCHI/IG AUCIICPCHUHN IIOKA3aTCIIA IIPCIOMIICHUA OIITHYCCKOI'O CTCKJIA

a0 n, =1,528 IS A =0,4341 éi a ™ =1,523 ISt A, =0,4861 él. Haiitu

OTHOUIEHHE (Pa30BOM CKOPOCTU K TIPYIIIOBOM JJisi cBeTa ¢ AIuHON BoJaHBI 0,434
MKM.

Jlamo: ™ =L528. 4 =0.4341 81 . n, =1,523 ., J, =0,486i &I
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Haiitu: "1/ €.

Pemenune. @a3oBas CKOPOCTh CBETA paBHA

7
v =—

e (1)
a TPYIIIOBast CKOPOCTh ONPEACIIACTCS KaK
c A dn
u=——1+—-——
n ndi (2)

re  N-MoKa3areib IPEJOMIEHHs; Z-IJMHA CBETOBOM BONHBL  Pasmenus

BoIpaxkeHue (1) na (2), Haligem

-1
14

u

dn

=1+—
ndi

€)

Jlnst cpenHelt aucnepcun mokasaresis NpeJOMIICHHs] B MHTEpBaJle JJIMH BOJIH OT A

(s
di| -4

a0 AZ HNMCCM

HpOBOI[?I BBIYUCJICHUA, IIOJIYYHUM

dn\ _  1,523-1,528 —9.6240° "
dA]  (0,486- 0,434)10°°;
()
ITonacrasmss B (3) 3HaUeHUA /11, moyg \dA , HafgeM
. 62
Y 1- w 9,62 10%7 7! =1,03
u 1,528

Otser: V/€¢ =103

15. OnpenenuTs UMIYJIbC 3JEKTPOHOB, KOTOPBIE B Cpele C IOKazaTesieM
npenomienus 1,5 usnyuaror cer mox yriaoM 30° K HampaBIEHHIO CBOETO
JIBUYKEHUS.

Tlano: " =15, ©=30"

Haritu: p.

Pemenune. M3nyuyenune BaswioBa — YepeHKoOBa BO3HHMKAET, KOrJa CKOpPOCTH
JBIDKEHUs Y 3apsDKEHHOM 4YacTullbl B cpene Oosbline (a3oBOW CKOPOCTH B ITOMU
cpene, paBHOH ¢/7. V3myueHMe HAmpaBleHO BOb OOPasylOIIMX KOHYCa, OCh
KOTOPOTO COBNAJAET C HAIPaBICHUEM JBWKEHUSI YaCTHUIbl. YTOJI MEXIY
HaIpaBJICHUEM JBHKCHUS YaCTUIIBI onpeesieTcs: GopMyoi

C
cosfd =—
nv (1)
OTtcroz1a CKOPOCTh YaCTHIIBI
C
Vv =
ncos @ (2)
Nmnynbe pensiTUBUCTCKOW YaCTULIBI OMPEEIIAETCS KaK
_ myv

\[1' (V/C)2 , (3)
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my _

rae Macca mokost yactuilel. [loncrasmnss (2) B (3), moryyum
p= m,c
Vn’cos’O-1 (4)

—0 11031 25 .
my =9,11077€d 11oncrapnss B (4) uncnoBBIE 3HAYEHHUS, HAIEM
» _9,1107"éa310% /7

J(1,5¢0s30°) - 1

0=3310"¢a /i

Jns snexTpoHoB

=3310%éa /c

Otger:
16. DuepreTuueckass CBETMMOCTL 4YepHOro tena pasHa 250 kB1/M°.

ONpENENUTh JUIMHY BOJIHBI, OTBEUYAIONIYI0 MAaKCUMyMy HCIyCKaTEIbHOU
CIOCOOHOCTH 3TOTO Tea.

Jlano: R =250é46 /i ?

Haiiru: ™.
Pemienue. DHepreTuyeckas CBETMMOCTb uepHoro tena, corjacHo Credana —
bonbimana, paBHa

R=0T*, (1)

rae O -nocrosinHas Credana —bonbiimana; T- abconmoTHast Temneparypa Tena.

N3 (1) naiinem
T=YR/o (2)
JlnuHa BOJIHBI, HAa KOTOPYK) TMPUXOAUTCS MAKCUMYM  MCITyCKaTEIbHOU

CITOCOOHOCTH YCPHOI'O TCJIa, COIJIACHO 3aKOHY CMCIIICHUA BI/IHa, OIIPCACIIACTCA KaK
A, =b/T
m , (3)

rae b- mocrosinnast Buna.
[Toncrasnss (2) B (3), noayuum

4, =bio /R @)

[IpoBoas BEIYMCIICHUS, HAAEM

5,6710%40 /1? -E*?
250 10° 4o /1 2

A, =2,91071 E\/ =210"°;

Otger: % =21 €1
17. Onpenenuts AaBieHHE CBETa € JJIIMHOM BOJHBI 550 HM, HOPMAalbHO
NaJAlONIEr0 Ha 3€PKalbHYIO IOBEPXHOCTb, €CIM Ha l1cM® 3TOM IMOBEPXHOCTH
exxecekyHaHO0 nagaer 10" goroHos.
Jano: A =550ii ; s =lii *; t =lc; N =10", p =1
Havitu: p.
Pemrenue. /laBineHue cBeTa npud HOPMAJIbHOM IIAJICHUA HA IIOBEPXHOCTh C
K03 HUIMEHTOM OTpaskeHust £ onpeaensercs mo Gopmyiie
p=[(1+,0)/c, (1)
['me I — UHTEHCUBHOCTH CBETa, paBHAas JHEPrUM BceX (DOTOHOB, MANAIOIIUX B
€MHUIlY BPEMEHH Ha €AUMHUILY TUIOIIAIA TIOBEPXHOCTH
I'=Nel/St (2)
a sHeprus (OTOHA U AJTMHA BOJHBI CBETA CBS3aHbI COOTHOIICHUEM
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E=hc/ A (3)
C yderom Beipakenuii (2) u (3) popmyiy (1) MOKHO TIpe/ICTaBUTH B BUJIE
_hN(1+p)
P~ (4)
[Toxcrapisist B (4) YMCIIOBBIC 3HAYCHUS, TIOJTYIUM
» _6,62107 Aee 710" (1+1)

S s ——=2410"°Ta
10°%7 © 17-0,55 107" 4

Otger: 0 =241 ¢él a
18. Kpacnas rpanumna dorodddexra mams Hukens paBHa 0,257 mxm. Haiitn
JUINHY BOJIHBI CBETa, MAJalOIIer0 Ha HHUKEJIEBBIH JIIEKTPON, €ciu (POTOTOK

IIPEKPAIAETCS IPH 3P KUBAIOLIEN PA3HOCTH IMOTEHIIMAJIOB, paBHOM 1,5B.

Jlano: A, =0,2571 éi ; U =1,5B

Haiitu: 4.
Pemenue. CornacHo ypaBHeHHI0 DiHIITeNHHa, 171 poTtodddhexTa
hel A :A+I’I’IV2 /2 (1)

max
mv: /2
I'ne A- paborta BbIXOJa 3JCKTPOHOB M3 MeTajia; ' max - MakcHMajbHas

KHUHETUYECKAs SHEPrus (POTORIEKTPOHOB.
Kpachas rpanuna ¢orosdgekra onpeaensercs u3 yCaoBHs PABEHCTBA YHEPIUH
¢orona € =hc/ A paGoTe BbIX0A HIEKTPOHOB, T.€.
he/ Ak =4 (2)

MakcumanbHas KHHeTH4eCKas OHCPIUA (I)OTOG)JIGKTPOHOB MOJKET OBIThH OIIpCACIICHA
4cpe3 3aACPKNBAIOIYIO PA3HOCTD ITOTCHIINAJIOB

mvlfm /2 =eU (3)
[Toncrasnsst (2) u (3) B (1), momyuum

hel A :hC//lk =eU (4)
N3 ypaBHeHus (4) HaliieM JUIMHY BOJIHBI CBETA

-1
A=l LY
A’k hC (5)
[IpoBens BBIUMCIEHUS, TOTYIUM
19514 .
_ I, L610"Ee 1,54 1,96 10~ 77
0,257 10°°7 6,62 107 dee -7 -310% /7

Otger: A =0,1961 éi
19. 'amma —doToH c aauHOM BOMHBI 1,2MM B pe3ysibTaTe KOMIITOHOBCKOTO
paccessHuss Ha CBOOOJHOM 3JIEKTPOHE OTKJIOHWICA OT IEePBOHAYAIBHOTO
Hanpasienus Ha yroa 60°. Ompemenurh KUHETHYECKYIO SHEPTUI0 M UMITYJILC
AIEKTPOHA OTAAUU. [0 CTOJIKHOBEHHUS 3JIEKTPOH MOKOMJICS.
JlanHo: A =1,2i1 . © =60"
Hairtu: T; p.
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Pemenne. V3MeHeHne NIMHBI BOJHBI ()OTOHA IPH KOMTOHOBCKOM PacCEsSHHH Ha
HEIIOABI)KHOM CBOOOTHOM 3JICKTPOHE PaBHO
A-A=A(0- cos®
ol ),

FI[G A AJIMHA BOJIHBI PACCCAHHOI'O (1)OTOHa; /1" - KOMIITOHOBCKAasA AJIMHA BOJIHbBI

— 1012
DJICKTPOHA, 4 =2,4310 M.

N3 ypaBuenus (1) Halinem
A=A+ 2,(1- cosO) )

BEIpazuM SHEPTHIO MAJAONIETO M PACCESHHOrO (JOTOHA Yepe3 [UIMHY €0 BOJIHBI:
he o= he _ hc
. A" A+A(1- cos®) 3)

b

Kunernueckass SHEprusi JJIGKTpOHA OTJA4d, COTJIACHO 3aKOHY COXPaHCHHS
DHEPIUH, paBHA
T=¢c-¢ 4)
[ToncraBnsst BeipakeHus (3) B (4), morydyum
_hc A (1- cosO)
T A A+2.(1- cosb) 5)

IIpoBos BeIYMCIICHUS, HAAEM

_| 6,62 10 dee 7-310% /7

- 1,21072;

" 2,43 10727 (1- cos60°)
1,2107%7 +2,43107"%7 (1- cos60°)

3Hasg KUHETHUYECKYKO) SHEPrUI0 DSJIEKTPOHA, HaWJaeM ero ummysbC. [[ockombky

KMHETHYECKasi DJHEeprusi OJJIEKTPOHAa CpaBHMMa C €ro DJHEprue Mokos
(4, =8,2 10" dee )

T

=8,310" A

, IMIIYJIbC 1 KMHCTHYCCKas OHCPIuA CBA3aHbI PCIATHUBHCTCKHUM

o =L [00+24,)
n

[ToncraBmsst B (6) YUCIOBBIC 3HAUCHHS, TIOJTYIUM
J :+\/8,3 10" Aee (8,3 107" e +2 8,2 10" dee ) =
310% /7
=48 10%éa /c

Orger: 0=83 10" dee . 0=4,810%éd /i

COOTHOLICHUECM

(6)

20. Kunernueckas >HEprusi IPpOTOHA B YETHIPE pa3a MEHBUIE €ro0 DHEPTrUH
NOKOS1. BeIuucIuTh 1e0pOiIeBCKYIO JUIMHY BOJIHBI TPOTOHA.

Tano: T=Eo/4. E,=1,50-10"" e
Haiitu: A .
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Pemenne. J{yiuHa Bonssl ae Bpoiing A onpenensercs mo popmyie
A=hlp, (1)
riae h-nocrosinnas [lnanka; p- UMITYJIbC YaCTHUIIBIL.

Tak Kak 1o yCJIOBHIO 3a1a4u

KHUHCTHUYCCKAA SHCPIUs T IMPpOTOHA CpaBHHUMaA C €TI0 3H€pI“PI€I>’I ITOKOs Eo, HUMITYJIBC P

N KUHCTHYCCKAas S9HCPIrusd CBA3aHbI PCIIATUBUCTCKUM COOTHOICHNEM

1
p—E\/T(T+2E0) )

r7ie C-CKOpOCTh cBeTa B BakyyMe. [loacrasiss B (3) ycnoBue (2), Haliiem

=3 Eo
4 ¢ 4)
YuutsiBas paBeHCTBO (4), 3anuiiem (1) B Buae
a=2he
3 E, (5)

[Toacrasisis B (5) 4MCIIOBBIE 3HAYEHUS, TIOTYYUM

_4-6,62:10"* Jwc-c-3-10° m/c

)\ -10
3-1,50-107"° [T

Orper: A=1,77-107"

21. Macca ABMKYIIErOCsl DIEKTPOHA B TPH Pa3a OOJbIIE €r0 MacChl MOKOS.
YeMy paBHAa MUHHMAJIbHAS HEONPEAEICHHOCTh KOOPAMHATHI 3JIEKTPOHA?

Jlano: m=3my; me=0,91-107 kr.

Axmi

Haiitu: n,

Pemenue. CorizacHO COOTHOIICHUIO HCOIIPCACICHHOCTHU FeﬁseH6epra,

AxApXZL

21 (1)

rae 4X u Ap, HEOIPEICIICHHOCTH KOOPAMHATHI U UMITYJIbCA YACTUIIBI;
h-mocrossrnasa [Tnanka.

Y4yutsiBas, 4To
p=mv (2)

37



r7ie m-Macca; V- CKOpOCTh YaCTHIIbl, COOTHOIIEHHE (1) MOXKHO MpeICTaBUTh B

BUJIE

“Xzﬁ
mm. VX (3)

HOCKOHBKy HCOINPEACIICHHOCTb CKOPOCTH AVX , KaK 1 caMa CKOpPOCTb, HC

MOJKCT IIPCBLIIIIATE CKOPOCTh CBCTA € B BAKYYMC, TO

Ax . = f
" 2mme . (4)
CornacHo ycJioBHIO,
m=3m, ‘ (5)
[Toncrasinss B (4) ycioBue (5), moaydum
Ax . = h
6 mm,c¢ (6)

[IpoBenst BbIUKMCIEHMS, HAUIEM

_ 6,62-107** IPic-c
™ 6.3,14:0,91-10 ke-3-108 m/c

Ax =1,28-10 B m

Orper: Main=1,2810""n

22. Yactuma HaxoguTcs B OECKOHEYHO  INIyOOKOM  OJHOMEpPHOM
MOTEHIIMAIIBHON sIME IIMPUHON / Ha BTOPOM DHEPreTUYECKOM YpoBHE. B kakmx
TOYKaX SIMbl IUIOTHOCTh BEPOSITHOCTH OOHAPY>KEHMsSI YacTUIbI COBIMATAET C
KJIACCUYECKOM IIJIOTHOCTBIO BEPOATHOCTH.

Tano: [; @n=®0; n=2.

Haittu: x.

Pemenne. BonHoBass (QyHKIMsS ¥, ONMCHIBAIOIIAs COCTOSHME YacTHUIbl B

OECKOHEYHO TITyOOKOW OJHOMEPHOU MOTEHIIUATBLHOM sIME IIIMPUHON [, IMEET BUJI

_ 2 g,
wn—\flsm l 0

re n-HoMep sHepreruyeckoro yposHs (T=1, 2,3, ...); X- KoopAWHaTa
YACTHUIIBI B SIME 0=<x<I|.
CornacHo (pu3HUeCcKOMY CMBICITY BOJTHOBOHM (DYyHKIUH,
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2_
Y=o, 2)
rie <@- IUIOTHOCTh BEPOSTHOCTH OOHApY)KEHUsS 4YacTUIIBI B TOYKE C
KOOPAMHATOM X.
Ecnu yactuiia HaXouTCs Ha BTOPOM DHEPIETUUECKOM YpPOBHE (n=2), TO

2 .9
w,==sin
l

2mx
[

3)
B cooTBercTBMM C NPUHIMIOM COOTBETCTBUSI bopa, BbIpakeHHe ISt
KJIACCUYECKOM MJIOTHOCTH BEPOSTHOCTH MOIYHACTCA MPU 11 —> o©
w,=1/1 4
[IpupaBHUBas MO yCIOBUIO 3a7a4u BhipaxkeHue (3) k (4), morydyum

2 1t

l

.2

_1
2. (5)

Pemrast ypaBaenue (5), Haiiiem

x=|k+

111
4)2’ k=0, t1,£2,...  (6)

B npeaciax AMbl (0 SX= l) TaKHX TOYCK YCTBIPC:

:(1 31 51 7_1)

31 51 71

l
OTBeT: 8°8°8" )

23. Boiuncnuth 1eEeKT Macchl, SHEPTUIO CBSI3U U YACIbHYIO SHEPTHUIO CBS3U

16
anpa 8 0,

Pemenne. Jlepext maccel 4M gnpa onpenensiercs 1mo hopmyiie

Am:Zmp+(A—Z)mn—mH, (1)

rac Z-3ap>m0130e qHuCIIO, A- MmaccoBoe 4uCJIO; my- MacCa IIPOTOHA, my, -Macca

HelTpoHa; "a- Macca spa.
®opmyiy (1) MOXKHO Takke 3amucaTh B BUIE

Am=Zm} +(A=Z)m —m
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lH 1
rae ™ -macca atoma ! H ; M, _ macca aToma, AeeKT MacChl sijipa KOTOPOTro
OnpeaensieTcs.

N3 cripaBOYHBIX TaOIUIT HAXOAUM:

m;,=1,00783 , o\, . m,=1,00867 _ . = . mgy=15,99492 .

M.; 3 M.

160

[Toncrapmnss B (2) uncnoBble AaHHbIE (a5 8~ yncna Z=8 u A=16), noinyyum

Am=0,13708 4 o.u.

E

DHeprus CBsI3M sijipa —ce Onpeaesnserca mno popmyse

2
Ece =c“Am , (3)
e C- CKOPOCThb CBC€TA B BAKYYMC.

Ecimu nedext macce AMpgpipaxats B [a.e.m.], a PHEPTHS CBI3U Eqo g lM3B], TO
dbopmyina (3) npuHUMAET BUJ

EC6:931Am. (4)

[Toncrapiss B (4) yucIOBbIE 3HAYECHUS, TTOTyYUM

EC6:931MaB/a.e.M-0,137O8a.e.M.=128M3B
VY nenwHas SHEPTUS CBA3U €ce BBIUMCIIIETCS TIO dbopmye
SCSZECG/A. (5)

HpOBOI[H BBIYUCJICHHUA, ITIOJIYYHUM

128 MsB

= =8 M5B
SC@ 16 3 )

Orger: Am=0,13708a.e.m.. E_=128MsB; ¢,=8M>3B.
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KOHTPOJIBHAA PABOTA Ne2

Tabauuna BApUAHTOB

1 2 |3 4 5 6 7 8 9 10 |11 12 (13 |14 |15 |16
1 2.1 | 2.1 | 2.21 | 2.31 | 2.41 | 2.51 | 2.61 | 2.71 | 2.81 | 2.91 | 2.101 | 2.111 | 2.121 | 2.131 | 2.141 | 2.151
2 2.2 | 212 | 222 | 232 | 242 | 252 | 2.62 | 2.72 | 2.82 | 292 | 2.102 | 2.112 | 2.122 | 2.132 | 2.142 | 2.152
3 23 | 213 | 223 | 233 | 243 | 253 | 2.63 | 2.73 | 2.83 | 2.93 | 2.103 | 2.113 | 2.123 | 2.133 | 2.143 | 2.153
4 24 | 214 | 224|234 | 244 | 2.54 | 2.64 | 2.74 | 2.84 | 2.94 | 2.104 | 2.114 | 2.124 | 2.134 | 2.144 | 2.154
5 25 | 215|225 | 235|245 | 255 | 2.65 | 275 | 285|295 | 2105|2115 | 2.125 | 2.135 | 2.145 | 2.155
6 2.6 | 2.16 | 2.26 | 2.36 | 2.46 | 2.56 | 2.66 | 2.76 | 2.86 | 2.96 | 2.106 | 2.116 | 2.126 | 2.136 | 2.146 | 2.156
7 2.7 | 217 | 2.27 | 2.37 | 2.47 | 2.57 | 2.67 | 2.77 | 2.87 | 2.97 | 2.107 | 2.117 | 2.127 | 2.137 | 2.147 | 2.157
8 2.8 | 218 | 2.28 | 2.38 | 2.48 | 2.58 | 2.68 | 2.78 | 2.88 | 2.98 | 2.108 | 2.118 | 2.128 | 2.138 | 2.148 | 2.158
9 29 | 219|229 | 239|249 | 259 | 2.69 | 2.79 | 289 | 299 | 2.109 | 2.119 | 2.129 | 2.139 | 2.149 | 2.159
10 | 2.10 | 2.20 | 2.30 | 2.40 | 2.50 | 2.60 | 2.70 | 2.80 | 2.90 | 2.100 | 2.110 | 2.120 | 2.130 | 2.140 | 2.150 | 2.160
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2.1. Ilo nByM OECKOHEYHO JJIMHHBIM MPSMOJMHEHHBIM MPOBOIHUKAM,
HaxoJsAmuMcs Ha paccTostHuM 50 cM JIpyr OT Jpyra, B OJTHOM HamlpaBJIEHUH TEKYT
toku I} u I, cunoit 5 A kaxnapiil. Mexay npoBoJHUKaMU Ha paccTosiHuu 30 cM oT
IIEPBOr0 PACHOJIOKEH KOJIBLIEBOM IMPOBOAHUK C TOKOM I3 cumoit 5 A. Pammyc
koibia 20 cM. OnpenenuTs HanpskeHHOCTh H m mHAyKIuio B MmarauTHOrO 1osst B
LEHTPE KOJIbLIEBOTO MTPOBOAHUKA. PelieHne MOsSICHUTh PUCYHKOM.

2.2. Ilo nByM OECKOHEYHO JJIMHHBIM MPSAMOJMHEHHBIM MPOBOJHUKAM,
HaxoasimuMcs Ha pacctosstHuu 10 cM JIpyr oT apyra, TeKyT TOKM CHJIOW 5 A B
KaxaoM. OmnpenenuTs WHAYKIUIO U HANPSKEHHOCTh MAarHUTHOIO MOJS B TOYKE,
pPacnoIOKEHHOW MOCEepPEeNHE MEXy NPOBOJHUKAMH B CIEAYIOLIMX CIydasx: a)
IPOBOJHUKH MapajlielbHbl U TOKH TEKyT B OJJHOM HaIlpaBJIC€HUU; 0) MPOBOJHUKU
NEPHEeHANKYJIAPHbI, a HANpaBJICHUs TOKOB MPOU3BOJIbHBL. PellleHne MosCHUTH
PUCYHKOM.

2.3. ConeHoup wuMeeT IUIOTHYKO TPEXCIOWHYIO HAaMOTKy U3 MpPOBOJA
muamerpom 0,1 mMm. Ilo obGmotke Teuer Tok cuioid 0,1 A. Onpenenuthb
HaIPsHKEHHOCTh M MHYKLWIO MarHUTHOT'O TIOJISI B LIEHTPE COJICHON/A.

2.4. 1To “30JIMPOBAHHOMY KOJIBLIEBOMY MPOBOJHUKY PaAUyCOM 25 CM TEYET
Tok cuioi 15 A. JIBa mpsiMbIX OECKOHEUYHO JJIMHHBIX MPOBOJHUKA - OJWH B
IUIOCKOCTH KOJbLA, JPYroil MEpHEeHIUKYISIPHO €M - KacaroTCsl KOJIBLIEBOIO
IIPOBOJIHUKA B TOYKAX, JIEKAIIMX HA MPOTHUBOIOJIOKHBIX KOHLAX auamerpa. Cuna
TokOB B mpoBoaHukax 10 m 20 A. OmnpenenuTs HANPSHKEHHOCTh B IIEHTpE
KOJIBIIEBOTO IMPOBOJIHUKA TPHU MPOU3BOJIBHO BHIOPAHHBIX HAMPABICHUSX TOKOB.
Pemenue nosicCHUTh pUCYHKOM.

2.5. Ilo konbIry paguycoM 15 cMm teuet Tok cuioi 10 A. B onHO# m1ockocTy ¢
KOJIBIIOM HaXOJUTCS OECKOHEYHO JJIMHHBIN MPSIMOJIUHEHHBIA MPOBOJHUK C TOKOM
10 A. IIpoBOIHHK COBIIAaeT ¢ KacaTeIbHOM K KOJbLy. HalTh HanpspKeHHOCTh U
WHAYKIHAIO MAarHUTHOTO TOJISI B LIEHTPE KOJIbLA IPU PA3IUYHBIX HAMNPAaBICHUAX

TOKOB. Penienue nosiCHUTh pUCYyHKOM.
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2.6. Butku IBYXCIOMHOIO JJIMHHOTO COJIEHOMJAa HAaMOTAHbl U3 MPOBOJIOKHU
paguycoMm 0,2 mMm. B onHOM ciioe TeueT Tok cuioit 3 A, a apyrom - 1 A. Onpenenutsb
HaMpPsHKEHHOCTh M UHAYKIIMIO MAarHUTHOTO TOJISI BHYTPU COJIEHOMAA B CIydasX,
KOrJla TOKU TEKYT B OJJHOM U MPOTUBOIOJIOKHBIX HAMPABICHUSX.

2.7. JIBa GECKOHEYHO JUTMHHBIX MPSIMOJIMHEMHBIX POBOAHMKA C TOKAMHU CHIION 6
u 8 A pacnoioKeHbl B3aUMHO NEPHEHANKYJISIPHO Ha pacctossHuu 20 cM.
Onpenennute HANPSYKEHHOCTh W HMHIYKIHMIO MAarHUTHOTO TIOJIE Ha CEpElIMHE
KpaTyaliiero paccTOsSHUS MEXK1y HUMU.

2.8. Ilo nBym OECKOHEYHO MJIMHHBIM TMPSIMOJIMHEHHBIM TPOBOJHHUKAM,
paccTostHue MEXIy KOTOPhIMHU 15 cM, B OJTHOM HalpaBJI€HUH TEKYT TOKH CUJION 4
n 6 A. Omnpenenutb paccTOSTHUE OT NPOBOJHHMKA C MEHBIIMM TOKOM [0
r€OMETPUYECKOIO MECTa TOYEK, B KOTOPOM HANPSHKEHHOCTh MAarHUTHOTO TOJIs
paBHa HYJIIO.

2.9. /Iga mpoBOAHUKA B BHJIC MOIYKOJICI] JIEKAT B OJJHOM IJIOCKOCTH U UMEIOT
oOmuii neHtp. Paguyc nepsoro nmomykosbia 10 cM u cuia Toka B HeM paBHa |
A, paauyc BTOporo noiiykosisia 20 ¢cM 1 B HEM TedeT TOK cuiiot 4 A. OnpeenuThb
HANPSLDKEHHOCTh M MHAYKIWIO MAarHUTHOTO TOJISL B LIEHTPE MOJYKOJEl B CIyvasx,
KOrZJa TOKM TEKyT B OJHOM M MPOTHUBOIIOJOXHBIX HampasieHusix. llome ot
MOABOJISIIIINX MTPOBOJIOB HE YUYUTHIBATH.

2.10. ITo kBampaTHOM pamke co ctopoHoil 0,2 M TeueT TOk cuion 4 A.
Onpeaenutsh HANPSHKEHHOCTh M MHAYKITUI0O MATHUTHOTO TIOJISl B LIGHTPE PaMKH.

2.11. Tlo aByM mnapaijeiabHbIM MOPOBOJAM JUIMHOW [=3M KaxIblii TEKYT
onuHakoBble Toku [=500 A. Paccrosmue d mexnay mpoBoaamu paBHO 10 cwm.
Omnpenenuts cuny F B3auMoeicTBUS TPOBOJIOB.

2.12. Tlo Tpem mnapaielbHbIM MPSIMBIM MPOBOAAM, HAXOMSIIMMCS Ha
oJIMHaKOBOM paccTosiHuu d = 20cMm apyr oT pyra, TeKyT oauHakoBbie Toku [=400
A. B aByX npoBoJiax HarpaBJIeHHUs] TOKOB COBMAIAOT. BHIUKUCINTD 7151 KQXKA0TO U3
MIPOBOJIOB OTHOILIEHUE CHUJIbI, AEHCTBYIONIECH HA HETO, K €r0 JUIMHE.

2.13. KBazgparHas npoOBOJIOYHAs paMKa PaCIIONOKEHA B OJHOM IUIOCKOCTH C

JJIMHHBIM IPSAMBIM IIPOBOAOM TaK, YTO ABC €C CTOPOHBLI IMApaJUICIIbHBI IIPOBOAY.
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ITo pamke u mpoBoay TekyT oaumHakoBble Toku [=200 A. Omnpenenuts cuiy F,
JEHUCTBYIOIIYIO HA PaMKy, €CJIM OJuKailliasi K MpoBOly CTOPOHA pAMKH HAXOJIUTCS
OT HETO Ha PacCTOSIHUM, PABHOM €€ JIJIUHE.

2.14. KopoTkas KaTymika IUIOIIAAbI0 IOIEPEYHOro cedenus S=250 cm’,
coaepxkamas N=500 BUTKOB ITpOBOJIA, IO KOTOPOMY TE€YET TOK [=5A, momenieHa B
OJTHOPOJTHOE MarHuTHoe Tosie HampsbkeHHocThio H=1000A/m. Haiitu: 1)
MarHUTHBIA MOMEHT p,, KaTylIKH; 2) Bpalllalolluii MOMEHT M, AEHCTBYIOIIUIA HA
KaTYIKY, €CJIA OCh KaTYIIKU COCTaBISAET yroi @ = 30° ¢ JIMHUSIMU TOJS.

2.15. Tonkumii mpoBox JMHOW /=20 cM H30THYT B BHUJE NOJyKOJbIA H
noMenieH B MarHuTHoe Tmoje (B=10MTin) Ttak, 4ro miomaab MOIYKOJbIA
MEePIEHIMKYJIIPHA JIMHUSAM MarHuTHOW MHAYKIUU. [Io mpoBOay MPOMyCTHIIM TOK
=50 A. Onpenenuts cuiy F, nelictByronryto Ha npoBoA. [logsoasiue npoBoa
HaIlpaBJICHbI BIOJIb JUHUN MATHUTHOW UHAYKIUU.

2.16. Ilunbl reHeparopa JUIMHOW /=4m Haxonarcs Ha pacctossHuM d=10cm
JIpyr oT Jnpyra. HailiTu cuily B3aUMHOrO OTTaJIKUBaHUSA IIHH TMPU KOPOTKOM
3aMBIKaHHUH, €CIIA TOK l; KOPOTKOTO 3aMBIKaHUs PAaBEH 5 KA.

2.17. KBazgpatHblii KOHTYp €O CTOpOHOM a=10cM, MO KOTOPOMY TEYET TOK
[I=50A, cBOOOMHO yCTaHOBWJICS B OAHOPOAHOM MarHuTHoM mosie (B=10mTmn).
Onpenenuts usMenenue All MOTeHIIMANbHON SHEPrUU KOHTYpa MpPHU MOBOPOTE
BOKPYT OCH, JIe’Kalllel B INIOCKOCTH KOHTYpa, Ha yrou U = 180°.

2.18. Tonkoe npoBosIiee KoJIbIo ¢ TOKOM [=40 A moMeneHo B OTHOPOIHOE
MarautHoe monie (B = 80mTi). I1nockocTe KoJblia MEPHIEHAMKYJSIPHA JIMHUSAM
MarHuTHOM uHAYKUMM. Pamuyc R konbua paBeH 20 cMm. Halitu cuny F,
PaCTATMBAIOLLYIO KOJIBIIO.

2.19. KBagparHas pamka U3 TOHKOTO MPOBOAA MOXKET CBOOOJHO BpAIIaThCs
BOKPYT TOPU30HTAJIbHOM OCH, COBIIAIAIOLIEN C OJHOM M3 CTOPOH. Macca m paMKu
paBHa 20 r. PaMky nomectunm B ogHopoaHoe MarHutHoe mnone (B = 0,1 Tu),
HalpaBJIEHHOE BEPTUKAJbHO BBepx. Ompenenn yroa d, Ha KOTOPBIU

OTKJIOHWJIACh paMKa OT BEPTHKAJIM, KOTJa Mo Heil mponyctuiu Tok [=10 A.
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2.20. I[To kpyroBomy BUTKY paauycoM R=5 cm Teuer Tok [=20A. Burok
pacmoyIoKeH B OJJHOPOJIHOM MarHuTHOM nosie (B=40 mTn) tak, 4To HOpMaib K
IJIOCKOCTH KOHTYpa COCTaBiseT yroia a=n/6 c BekTopom B. Onpenenutsb
n3MeHeHue All moTeHIuanbHON PHEPTUM KOHTYpa MPHU €ro NOBOPOTE HAa YroJl
¢ = 7/2 B HANPABJICHUU YBEIUYECHUS yria d.

2.21. Ilo nDpsAMONMHENHBIM JJIMHHBIM  [ApPAJUIENbHBIM  MPOBOJHHKAM,
HaXOJISIIIMMCS Ha PACCTOSSHUU 2 CM, B OJTHOM HaIpaBJICHUM TEKYT TOKHU cwiio 1 A
Kakaeiid. Kakyio paboTy Ha €IWHUILy JJIMHBI TPOBOJHUKOB HYKHO COBEPIIHTH,
9TOOBI pa3ABUHYTH UX JI0 pacCTOSHUS 4 cM?

2.22. OTHOPOHOE MArHUTHOE TMOJIe HampsoKeHHOCThI0 900 A/M JielicTBYeT Ha
MMOMEIIEHHBIN B HETO MPOBOAHUK IJIUHOMN 25 cm ¢ cunor 1 MH. Onpenenutes cuimy
TOKa B TMPOBOJHUKE, €CIH Yyroll MEXAy HalpaBICHUSIMU TOKA W WHAYKIUU
MAarHUTHOTO TOJISI COCTABIISIET 45°.

2.23. DnexTpoH, NpOoNAs YCKOPSIOUIYIO Pa3HOCTh NMOTEHIMAIOB 88 KB, BiieTaer
B OJHOPOJHOE MArHUTHOE II0JI€ MEPIEHIUKYISIPHO JHUHUSAM €ro HHIyKIHWU.
Nupyxuus nosns pasHa 0,1 Tin. Onpenenuts paanyc Tpa€KTOPUH 3JIEKTPOHA.

2.24. Tlom peiicTBMEM OHOPOJHOIO MAarHUTHOTO MOJS MEPHEHIUKYISIPHO
JUHUSAM UHIYKIWU HAYMHAET NEPEMEIIATHCS MPSAMOIUHEUHBIA IPOBOIHUK MAacCOM
2 1, mo KotopoMy TeueT TOK cuioit 10 A. Kakoli MarHUTHBIN MTOTOK MEPECEYET ITOT
MIPOBOJHKMK K MOMEHTY BPEMEHH, KOTJ]a €T0 CKOPOCTh CTaHeT paBHa 31,6 m/c?

2.25. HezakperieHHbli mpoBoAHUK Maccoi 0,1 T u anmHou 7,6 cM HaXOauTCA B
PaBHOBECHMU B TOPHU3OHTAILHOM MAarHUTHOM TIOJieé HampsbkeHHocThio 10 A/m.
Onpenenuts cUly TOKa B TPOBOJHUKE, €CIU OH MEPHECHIUKYJSPEH JIMHHUSIM
WHYKIAH TTOJIS.

2.26. Ilpoiigs yckopsoUlyr0 pa3HOCTh NOTeHHHaIOB 3,52 kB, smekTpon
BJIETAET B OJHOPOJHOE MArHUTHOE IOJ€ NEPIECHIUKYJSPHO JIMHUSAM HHIYKIHH.
Nunyxkuua nona 0,01 Tn, pammyc tpaekropuu 2 cMm. Omnpenennts OTHOLIEHWE
3apsiia K Macce 3JIEKTPOHa.

2.27. Butok 2 ¢M, 110 KOTOpOMY TedeT TOK cuiioi 10 A, cBoOOHO yCTaHOBUIICS

B OJHOPOJHOM MArHHUTHOM mnoJjie ¢ uHaykuwed 1,5 Tn. Jluanmm wunAykoan
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MEPHEHIMKYJISIPHBI  TUIOCKOCTH BUTKA. Omnpenenuts padOTy BHENIHUX CUJ MpU
MoBOpOTE BUTKA HA 90° BOKpYT OCH, COBIAJIAIOIIEH C €r0 TUaMeTPOM.

2.28. Burtok pammycoMm 5 cM C TOKOM |A TOMEIIEH B MarHUTHOE IIOJIE
HarpspkeHHOCThio 5000 A/M Tak, 4TO HOpMajb K BUTKY COCTaBisieT yroi 60° ¢
HarnpaBiieHreM 1ossi. Kakyro paboTy coBepliiaeT cuiia mojisi Npyu NoBOPOTE BUTKA B
YCTOMYMBOE MOJIOKEHUE?

2.29. KBagpaTtHas paMka co cTopoHo# 4 cMm coaepkut 100 BUTKOB M TOMEILIEHA
B OJIHOPOJHOE MarHuTHOE moje HampsbkeHHocThio 100 A/m. HampaBnenuwe mods
cocraBiser yroi 30° ¢ HopMmanbpio K pamke. Kakas pabora coBepuiaercs mnpu
MOBOPOTE PaMKHU B MOJIOKEHHE, KOTJa €€ IJIOCKOCTh COBIIAJIA€T C HAIMpPaBJICHUEM
JVHUN UHAYKIUHU, €CJIU 110 HEX TedeT TOK | A?

2.30. IIpoBogHuk ¢ TokoM 1 A jymHO# 0,3 M paBHOMEPHO BPAILIAETCsl BOKPYT OCH,
MIPOXOJISAIIEH Yepe3 €ro KOHEIl, B TUIOCKOCTH, TEPIICHIUKYISIPHON JIMHUSIM WHTyKIUA
MarHWTHOTO TIOJSl HAmpsOKEHHOCThIO 1 KA/M. 3a OmHY MUHYTY BpaIICHUS
copepmiaercss pabora 0,1 JDbk. Omnpenenurb YIJIOBYIO CKOPOCTh BpallleHUs
MIPOBOJTHUKA.

2.31. Onpenenuth MarHUTHBIA TOTOK D, MPOHMU3BIBAIOIINI COJICHOUI, €CIU
ero jyuHa /=50 ¢cM 1 MarHUTHBIM MOMEHT pPm=0,4B0.

2.32. Ha coneHoup ¢ cepeYHUKOM, HHAYKTUBHOCTBIO 128 I'H M nuamerpom
4cm, MHAYKIMS TIOJIs1 B KOTOpOoM paBHa 1,7 T, HaleTo N30JIMPOBAaHHOE KOJIBLIO TOTO
xe nuamerpa. Onpenenute 3/C mHayknuu B kojablie U DJIC caMOMHIyKIIMHA B
conenouse, ecau 3a 0,01 ¢ Tok B ero 0OMOTKe paBHOMEpHO cHukaeTcs ¢ 0,1A no
HYJISL.

2.33. Conenoun 6e3 ceplieuHuKka JuHOU 15 cM U amameTpoMm 4 cM UMeeT
100 BuTKOB Ha 1 CM JUIMHBI U BKJIIOYEH B II€IIh UICTOYHHKA TOKA. 3a 1 Mc cuiia Toka
B HEM n3MeHwIach Ha 10 MA. Onpenenuts IJIC caMOMHAYKIMU, CUUATAS], YTO TOK B
e U3MEHSETCS PaBHOMEPHO.

2.34. Conenoun ¢ cepaeunukom (p= 1000) mnuno#t 15 cMm u quamerpom 4 cm

nMeeT 100 BUTKOB Ha 1 ¢M JUIMHBI ¥ BKIIIOYEH B IS UCTOYHUKA TOKA. 3a 1 Mc cuia
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ToKa B HeM u3MeHwiach Ha 10 MA. Onpegenuts 3/C caMOMHIYKIUH, CUUTAS, YTO
TOK B LIENHU U3MEHSIETCS PABHOMEPHO.

2.35. C Kakoil CKOPOCTBIO MEPICHIUKYIISIPHO OJTHOPOAHOMY MAarHMUTHOMY MO0
HanpspkeHHoCThI0 500 A/M  ABMXKETCS TpsMOM MpoBOAHMK JiHOM 30 cM U
conpotusieHuem 0,1 Om? IIpu 3aMbIKaHUM POBOJHUKA MO HEMY TOIIEN Obl TOK
cunoit 0,01 A.

2.36. B conenounzae cuia ToOka paBHOMEPHO Bo3pacTaeT oT Hyjs n0 10 A B
TeyeHne 2c¢ m npu stom uHaynupyercs I/IC, paBHas 1 B. Kakyroo sHepruto
HaKOIUT I0JI€ COJICHOU/Ia B KOHIIE BO3PACTAHUS CHIIbI TOKA?

2.37. KBagpatHas pamka 1uiomanaso 20 cm?, cocrosamas u3 1000 BUTKOB,
pacrmoyio)keHa B OJHOPOJHOM MArHUTHOM TIOJIE€ TMEPHEHAUKYJSPHO TIOJI0 C
unpykiueit 1 - 10 2 T, B teuenne 0,02 ¢ paMKy ynanunm 3a npeaensl mois. Kakas
OJ1C naBoauTcst B paMke?

2.38. Karymika n3 100 BUTKOB 1101121610 15 cm? BpalllaeTcs ¢ 4actorou S5 [' B
OJTHOPOJIHOM MarHutHoM mnoie c¢ uHaykouedl 0,2 Tn. Ocp  BpamieHwus
NEPNEHANKYJISIPHA OCH KAaTyIIKd U JIMHUSAM WHAYKIUU nois. Onpenenutsb
MakcumanbHyto O/1C HHAYKIMY B KaTyILKE.

2.39. IlepneHauKyaIpHO JHUHHUAM OJHOPOJHOTO MArHUTHOTO IOJIS C HWHIYK-
muerr 0,3 Tn nBwkercss MPOBOAHMK JUIMHOW 15 ¢M co ckopocthio 10 M/c,
MEPIEHANKYISIpHON MpoBoAHKKY. Onpenennts 3/1C, HHIyIMpyeMyIO B IPOBOIHUKE.

2.40. Cuia ToKa B COJICHOMIE PAaBHOMEPHO Bo3pacTaeT oT HyJist 7o 10 A 3a 1
MuH. [Ipu 3TOM PHEpruss MarHUTHOTO TOJISI COJICHOMJA JocTuraer 3HaueHus 20
Jx. Kakas 3/IC unaynupyercst B cojieHou ie?

2.41. OxHOCHOMHBIN cojieHoU T 0e3 cepacuHuKa aiauHoi 20 cM u nuameTpom 4
CM HMMEET IUIOTHYI0 HaMOTKy mnpoBogoM auamerpom 0,1 mm. 3a 0,1 ¢ cuna
TOKa B HEM PaBHOMEPHO yObIBaeT ot 5 A o Hyms. Onpenemuts I/]C caMOH Ty KIHH
B COJICHOH/IE.

2.42. AMIumTyna CKOpPOCTM  MAaTEpHUAIbHOM  TOYKH, COBEPIIAKOLIEN
rapMOHHMYECKOe Koyebanue, paBHa 3,6 cM/C, a aMIUIMTyJa yCKopeHus 5,4 cm/c’.

Haiitn aMmmuTyay CMEIeHUs U IUKINYECKYIO YaCTOTYy KoJIeOaHUH.
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2.43. Ilon nedictBueM rpys3a maccoil 100 r mpyXuHa pacTAruBaeTcs Ha
4,9cM. I'py3y cooOIIMIM KMHETUYECKYIO 3Hepruto 25 MK, U OH cTaj coBepulaTh
rapMoOHHYEcKoe Kojebanue. OnpenenuTs 4acToTy U aMIUIMTYAY KOJEOaHHI.

2.44. B kabune mudTa MOJABEIICH MaTeMaTUYECKUW MAasTHHUK, JJIMHA
KoTtoporo paBHa 48 cm. KakoB Oyner mepuoj kojieOaHUW MasTHUKA, €ClIu JUQT
TIIOTHUMAETCH ¢ YCKOpeHueM 2,2 m/c*?

2.45. ®usznyeckuii MaATHHK TIPEJICTaBIIET COOOW TOHKUHM CTEp)KCHb,
MOJIBEILICHHBIM 3a OAMH K3 €ro KOHUOB. [Ipu KakoW UIMHE CTEP>KHSA NEPHOL
KoJieOaHUM 3TOTO MasTHUKA OyaeT paBeH 1 ¢?

2.46. 3a Bpemsi, B TEYEHHE KOTOPOro ociussTop coBepiaer 100 konebaHmid,
aMIUTUTyJa yMEHbIIaeTcss B 2 pa3a. YeMy paBHBI JOrapu(pMUUYECKUNA JEKPEMEHT
3aTyXaHUs U JOOPOTHOCTh OCHMILIATOpa?

2.47. MarepuanbHas TOuka Maccol 7,1 r coBepmaer rapMOHUYECKOE
KojiebaHWe C aMmiIutyaod 2 cM u yactorod S5 T'm. Yemy paBHa
MaKCHUMaJlbHas BO3BpAIIaloIasi CUjla U MOJIHAS SHEPrus KojaeOaHuii?

2.48. AMIUIMTYyJa CKOPOCTH MAaTEPUANIBHOM TOYKH, COBEPLIAIOLIEH
rapMoHU4Yeckoe KojebaHue, paBHa &8 cMm/c, a aMIUIUTyAa YCKOpPEHHs
16 cm/c’. HaliTh aMIUIMTyAy CMENIEHHS M IHMKJIMYECKYI YacTOTY
KOJICOaHU .

2.49. Ilon neiictBuem rpysa Maccoid 200 r mpy>kuHa pacTsIruBaeTcsi Ha
6,2 cm. I'py3y cooOumnm kuHetuueckyro sHepruto 0,02 JI>k u oH cran
coBeplIaTh rapMOHHYEecKoe Kojebanue. OmpenenuTb 4acTOTy M aMIUTUTYAY
KoJieOaHU.

2.50. Ilepuox xonedbanuii MaremaTuueckoro Masitouka 10 c. J{nunHa atoro
MasiTHUKa paBHAa CyMMe€ JUIMH JBYX JIPYTUX MaTeMaTH4YeCKUX MAsiTHUKOB, OJUH
U3 KOTOpPBIX HMeEeT 4acToTy konebanuit 1/6 T'u. Uemy paBeH mnepuon
KO0JIeOaHUI BTOPOTO U3 3TUX MAaATHUKOB?

2.51. dwusuueckuii MasTHUK TMPEACTABISIET COOONW TOHKUN CTEpPKEHb
IIOJIBEIICHHBIA 3a OAWH U3 €ro KOHLOB. [Ipym KakoW IvHE CTEp>KHS IMEPUOI

KoJIeOaHUM ATOro MasiTHUKA OyAeT paBeH 1 c?
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2.52. Cuna Toka B KoJeOATEIbHOM KOHTYpPE H3MEHSETCS MO 3aKOHY
[=0,Isin10’t, roe MHOXUTENIL IIPU CHHYCe BbIpakeH B [A], mpu t-B [c).
NunyxtuBHOCTh KOHTYypa 100 mMI'H. Halitm 3axkoH W3MEHEHHsI HaNpsDKEHHsS Ha
KOHJIEHCATOPE U €r0 EMKOCTb.

2.53. Hampsikenre Ha oOKJIaKax KOHJEHcaTopa B KOJeOaTeIbHOM KOHTYpe
M3MeHseTCs 10 3akoHy V= 10 cos 10 t, e MHOXHUTENb IPU KOCHHYCE BBIPAKEH B
[B], a wmuoxwurens mpu t-[c']. Emxocts konmencaropa 10 wmx®. Haiiru
MHJIYKTUBHOCTH KOHTYpa U 3aKOH U3MEHEHUSI CUJIbI TOKA B HEM.

2.54. MakcumanpHasi cuja TOKa B KojeOaTelnbHOM KoHType S50 MA, a
MaKkCUMaJbHOE HaNpsDKeHWe Ha oOkimagkax Kouzaencatopa 100 B. Haiitu
IUKIMYECKYI0 YacTOTy KoJieOaHui, eciau sHeprust kontypa 100 mx/[x.

2.55. B xoneGarenbHOM KOHType MakcuManbHas cuia Toka 100 MA, a
MaKCUMaJIbHOE HampsbKeHHe Ha oOkiajkax koujeHcaropa 50 B. Haiitu suepruto
KOJIe0aTEeIbHOTO KOHTYpPA, €CIU EPHOJT KoJaebaHuit 25 MKC.

2.56. KoneOaTenpHbId KOHTYp pPaJUMONPHUEMHHUKA COCTOUT W3 KaATYIIKH C
WHJIYKTUBHOCTBIO 1 MI'H 1 KOHJIEHCAaTOpa, EMKOCTh KOTOPOTO MOXKET U3MEHSATHCS B
npenenax ot 8,1 no 90 n®. B kakoMm Auamna3zoHe AJWUH BOJIH MOXET MPUHUMATH
PaguOCTaHUUUA ATOT TPUEMHHUK?

2.57. B BakyyMme pacrnpoCTpaHSETC IUIOCKas JJIEKTPOMArHUTHAs BOJIHA.
AMITUTUTYZa HANPSHKEHHOCTH dJIEKTpUYeckoro moiisi BoiaHbl 60 B/m. Ompenenutb
aMIUTUTYJy HaNpsHKEHHOCTHM MArHUTHOTO TOJsi BOJIHBI W CpellHee 3a TMepHo
KOJIeOaHM 3HAYCHHNE TUIOTHOCTH IMTOTOKA YHEPTHUH.

2.58. B ogHOpoiHOM M30TpOMNHOM cpeae ¢ € = 1,5 u H =1 pacrpocTpaHsiercs
MJI0CKast SJIEKTPOMArHUTHAs BOJIHA. AMILUTUTY1a HAPSDKEHHOCTU MarHUTHOTO TIOJIS
BosHbl 0,15 A/M. Halitn aMmuTygy HampsoKEHHOCTH JJIEKTPUYECKOTO TOJNS U
($ha30By10 CKOPOCTH BOJIHBI.

2.59. Hanpsoxkenue Ha oOKJankax KOHAEHcaTopa B KojaeOaTeabHOM
KOHType wusMeHsercs mno 3akoHy U=10cosl0* B. EMkocTh KoHOeHcaTopa

10mk®. HaiiTu MHIYKTUBHOCTh KOHTYPA M 3aKOH U3MEHEHUS CUJIbI TOKA B HEM.
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2.60. Cuna Toka B KOJIeOATEIbHOM KOHTYpE H3MEHSIETCS MO 3aKOHY
[=0,1 sin 10°t A. MaayktuBHoCcTh KOHTYpa 0,1 I'n. HaiiTh 3aKOH M3MEHEHUs
HanpsiKEHUS] Ha KOHJIEHCATOPE U €T0 €MKOCTb.

2.61. B konebaTenbHOW KOHType MakcumaibHas cuia Toka 0,2 A, a
MaKCUMaJIbHOE HamnpshkeHue Ha oOkimagkax koujaeHcatopa 40B. Haiitu
HEPTHIO KOJeOaTeIbHOTO KOHTYpA, €CIu nepuoa koynebdanuii 15,7 Mxc.

2.62. Konnencatopy emkocTthio 0,4 Mx® coobmaercs 3apsn
10mMkKn, nmocne 4ero oH 3ambIKaeTCs HAa KaTylIKy ¢ MHAYKTUBHOCThIO 1 MI'H.
UeMy paBHa MakcMMajbHas CUJia TOKAa B KaTyuIke?

2.63. B BakyyMe pacrpoCTpaHseTCs IUIOCKas AJIEKTPOMAarHUuTHAsI BOJIHA, IS
KOTOpOHM cpelHee 3a MepuoJ]l KoJieOaHUM 3HAUEHWE IUIOTHOCTU IMOTOKA SHEPruu
pao 3,3 Br/M’. UYeMy paBHbl aMIUIMTyJHbIE 3HAYEHHS HAIPDHKEHHOCTH
ANIEKTPUUECKOTO0 ¥ MAarHUTHOT'O MOJICH BOJIHBI?

2.64. B ogHOpOIHOM M30TPOIHOM cpefe ¢ € = 2,2 u H =1 pacrpocTpaHseTcs
IUIOCKAsl AJIEKTPOMArHUTHAasE BOJIHA. AMIUIMTYAA HANpPsLDKEHHOCTH AJIEKTPUYECKOTO
noJis BoJiHbl 50 B/M. Kakyro sHepruto nepeHocUT 3Ta BojHa uepe3 miomanky 100

CM®, PACIHONOKEHHYIO IEPIECHANKYISPHO HAIPABIEHHIO PACIIPOCTPAHEHHUS BOJIHBIL,
3a Bpems ¢ = 30 ¢? Ilepuon konebanuit 7<< t.

2.65. B BakyyMe pacIpOCTpaHsieTCs IUIOCKAas JJIEKTPOMAarHWTHas BOJIHA.
AMIUTMTYZa HanpsbKEHHOCTH MarHuTHoro mnois BoiHbl 0,25 A/m. Ha ee myrtu
NEPNEHANKYJISIPHO HAlpaBJICHUIO PACHpPOCTPAHEHUS PACIIOJIOKEHA IMOIVIOLIAFOIIAs
MOBEPXHOCTh, UMeromIast ¢opmy kpyra paauycom 10 cm. Uemy paBHa sHeprus,
MOTJIOIICHHAs ATOM MOBEPXHOCTHIO 3a BpeMs t=1 muH? llepron konebanuiti 7« 7.

2.66. YpaBHeHue IIOCKOM yrpyrod BosiHbl s=60cos(6280t-18,5x), rae
MHOKUTENIb TPH KOCHHYCE BBIp@KEH B [MKM]|, npu f-B [c'], mpu x -[m'].
OnpenenuTs OTHOLIEHUE aMIUIMTYAbl CMELIEHHUS] YaCTULl CPENbI K JIJIMHE BOJIHBI U
OTHOLICHHE aMILUIUTYIbI CKOPOCTH YaCTHIl K CKOPOCTH PACIIPOCTPAHEHHUS BOJIHBI.

2.67. PazHoctb (ha3 xkoneOaHuil B TOYKAX, PACIOI0KEHHBIX HA PACCTOSIHUU
1,2 m 2,5 M OT H30TPOIIHOTO TOYEYHOrO HCTOYHMKA, paBHa 37/4. Yacrora
koneOanuii 100 I'u. Onpenenuts IIMHY BOJIHBI U CKOPOCTh €€ pacCIpOCTPAHEHHMS.
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2.68. Uemy paBHa pa3HOCTH (ha3 KojeOaHU B TOUKAX, JICKAIIUX HA TIPSIMO,
MEPNEHANKYISIPHOM BOJHOBBIM IIOBEPXHOCTSIM, €CIIM PACCTOSHHE MEXIYy HUMU
1,5M? Ckopoctb pacnpoctpanenust BoaHbl 300 m/c, a nepuos konedanuii 20 Mmc.

2.69. Onpenenuth AJIMHY 3BYKOBOW BOJIHBI, B BO3AyX€ Ipu Temmeparype 20
°C, ecnu yactoTa kosie0anuit pasua 700 I'm.

2.70. HaiiTi 91CII0 BO3MOXHBIX COOCTBEHHBIX KOJICOaHMI CTOJI0A BO3/TyXa B
TpyOe mnuHoi 85 cM, yactora KoTopbix MeHbiie 1 kl'u, ecnu Tpyba 3akphiTa
¢ oaHoro koHna. CkopocTh 3Byka paBHa 340 m/c.

2.71. Onpenenuth AJWHY 3BYKOBOM BOJIHBI B BO3AYyX€ IpPHU TeMIEpaType
20°C, ecau yactora kosnebanuit 7000w,

2.72. PaccrosHue Mexnay aBymsa mensMa B onsite IOnra 0,5 mm, a
paccTostHie OT Ienieit 10 skpaHa 1,6 M. OnpeaenuTs 4uciao UHTEp(EPEHIIMOHHBIX
MoJIOC, MpUXoasuMxcss Ha | ¢cM BKpaHa, €ciiu JJMHA BOJHBI cBeTa paBHa (0,62
MKM.

2.73. B ompite HOHra ogHa W3 1ienel mnepekphiBajlach MNPO3PAYHOM
IJJACTUHKOW TONMMMHOW 10 MKM, BCIIEICTBHE YEro UEHTpaJbHAas CBETJIAs IOJ0Ca
cMenlanach B IIOJIOKEHHE, IEPBOHAYAIBHO 3aHATOE JACBATOM CBETION IMOJIOCOM.
Halitn mokasarens NpenoMIICHUS IUIACTUHKH, €CIM JJMHA BOJIHBI CBETA paBHA
0,56MKM.

2.74. Ha MpUIBHYIO TUICHKY TIafaeT Oenbli cBeT moj yriioMm 60°. [pu kakoi
HAUMEHBIIICH TONIIMHE TUICHKU OTPa)KEHHBIE JTy4r OYIyT OKpAIlleHbI B 3€JICHBIN 11BET
(A=0,53MKMm)? [TokaszaTess NpeloMIEHNs MBUTEHOM Bob! 1,33.

2.75. Jlns ycTpaHEHUs OTPaXEHUsI CBETa Ha IOBEPXHOCTh CTEKJISIHHOU
JUH3bl HAHOCHUTCS IUICHKAa BEIIecTBAa C TMoka3areiaeMm mnpenomiieHus (n=1,3)
MEHbIIMM, 4YeM y crekiua. [Ipy Kakoi HaMMeHbIIEHW TOJIIMHE O3TOW IUICHKHU
OoTpakeHHe cBera ¢ AauHOM BonHbl 0,48 MKM He OyneT HaOmoAaTbecs MpHU
HOPMaJIbHOM NAJCHUU JIy4eil?

2.76. Ha muenky w3 raunepuHa tommuHor 0,25 MKM mamaeTr Oesblii CBET.
Kakum Oyner ka3aTbCs IIBET TUIGHKHM B OTPa)KEHHOM CBETE, €CIM Yroji MaJeHus

nydeit paseH 30°?7
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2.77. Ha TOHKMM CTEKJISHHBIM KJIWH IaJlaéT HOPMAJbHO CBET C JJIMHOU
BostHbI 0,54 MkM. PaccTosiHre Mex 1y COCeTHUMH UHTEP(PEPEHIIMOHHBIMU MOJI0CaMU
B OoTpaxxeHHOM cBere paBHO 0,6 mm. Ilokasarens npemomnenus crekna 1,5.
OnpenenuTts yrojl M1y HOBEPXHOCTAMH KIUHA.

2.78. Ha TOHKHMI CTEKJISIHHBIA KJIVH NaAaeT HOPMAJIbHO MOHOXPOMATHYECKUI
cBeT. Hanmenbllas ToONIIMHA KIMHA, C KOTOPOM BHJIHBI HHTEPHEPEHIIMOHHbBIE
MI0JIOCHI B OTpakeHHOM cBeTe, paBHa 0,12 MkM. PaccTosinue mexay nomocamu 0,8
MM. HailTu juiMHY BOJHBI CBE€Ta M YrOJI MEXIY IOBEPXHOCTSMU KJIMHA, E€CIH
MOKa3aTesb MpeIoMiIeHus crekna 1,5.

2.79. YcranoBka s HaOmroAeHus kojel] HploToHa ocBelaeTcss HopMallbHO
MAJA0IMM CBETOM, JUIMHA BOJHBI KoToporo 0,62 mMkm. Haltm pannyc KpUBU3HBI
JIMH3bI, ECJIH JUAMETP TPETHErO CBETIIONO KOJIbLIA B OTPAKEHHOM CBETE PAaBEH 7,8 MM.

2.80. Konbiia HetoToHa 00pa3yroTcst MKy IJIOCKUM CTEKJIOM U JIMH30U C
paauycoM KpuBu3HBI 10 M. MOHOXpOMAaTUYECKUI CBET MAA€T HOPMaIbHO. J{nameTrp
TPEThEr0 TEMHOI'O KOJIbI]a B OTPaXEHHOM cBeTe paBeH 8,2 MMm. Haittu minny
BOJIHBI IAJAIOILIETO CBETA.

2.81. B ycranoBke it HaOmroAeHus KoJiell HploToHa MpOCTPaHCTBO MEXKTY
JUH30M W CTEKJSIHHOM IUIACTMHKOM 3alOJHEHO KUAKOCThIO. OnpenenuTtb
ITOKA3aTeNb MPEIIOMIIEHUS KUAKOCTH, €CIIM AUAMETP BTOPOTO CBETJIOrO KOJIbLIA B
oTpakeHHOM cBeTe paBeH 4,8 mMM. CBer ¢ jnmuHOM BoaHbl 0,51 MKkM magaer
HOpManbHO. Paguyc kpuBu3HbI TUH3BL 10 M.

2.82. Ha Hempo3pauHyro mOperpagy Cc OTBEpcTHEM paauyca 1,2 MM magaer
IJIOCKass MOHOXPOMAaTUYeCKasi CBETOBasi BoJiHA. Korjga paccTosiHue OT mperpajsl
10 3KkpaHa paBHo 0,525 M, B 1eHTpe AUGPAKIMOHHON KapTUHBI HAOIIOAAETCS
MakcuMyM UHTeHCUBHOCTH. [Ipu yBennuenun paccrostHus 10 0,650 M makcumym
MHTEHCUBHOCTU CMEHSETCA MUHUMYMOM. OTpeIeuTh JJIMHY BOJHBI CBETA.

2.83. Jludpakumnonnas kapTuHa HaOmrojgaercss Ha paccrosHun 80 cMm OT

TOYEYHOI0 MCTOYHHKA MOHOXpoMaTHdeckoro ceera (A=0,62 mkm). ITocepenume

MEXAY OHKPAaHOM M HCTOYHMKOM CBETa IOMeEleHa auadparmMa ¢ KPYIriibIM
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orBepctreM. [lpm  KakoM HaWMEHBIIEM JHAMETPE  OTBEPCTHS  LIEHTP
Tu(hpaKIIMOHHON KapTUHBI Oy/1€T TEMHBIM?

2.84. Ha menp mmpunon 0,25 MM magaeT HOPMAJIbHO NApaJUICIbHBINA ITy4OK
MOHOXPOMATHYECKOTO cBeTa ¢ JnuHoM BoiHbl 0,58-mMkm. Hailtu mumpuny
HEHTPAIBHOTO U(PPAKIIMOHHOIO MAKCMMyMa Ha 3KpaHe, yAaJeHHOM OT ILIEeIu Ha
1,5 M.

2.85. Ha y3kyro mienb HOPMaIbHO TNaJaeT IUIOCKash MOHOXpOMaTHYecKas

ceetoBas BojHa (A=0,66 MkMm). UeMmy paBHa INMpUHA MIENH, €CIOM IIE€PBLIM
Ju(paKIIMOHHBIN MAaKCUMYM Ha0I0aeTcs o yriaom 1°7?

2.86. Ilepuon mudpakimoHHON pemeTku paBeH 6 MkM. OnpeaenuTb
HauOONBIIMN TIOPSIZIOK CHEKTpa, OOINee YWCIO TJaBHBIX MAaKCHMyMOB B
Tu(dPaKIIMOHHON KapTUHE W YToJI TU(PPAKIIUU B CIIEKTPE YETBEPTOTO TOPSIKA TIPH
HOPMAJIbHOM TaJICHUM MOHOXPOMATHUYECKOTO CBETA C JJIMHOU BOJIHBI 0,55 MKM.

2.87. Ha nudpakiimoHHy0 pEHIeTKy ¢ NMEePUOJOM 5 MKM MajacT HOPMaJbHO

Oenbrii cBer. Kakme cnekrpanbHbie JTUHUK OYyIyT COBMAAaTh B HAIPABJICHHUH
©=30°?

2.88. Kakyo pasHOCTb IUIMH BOJIH 3elleHBIX jyudeil (A=0,53 MKM) MOXKET
paspemiuth AuUdpakimoHHas pemieTka mupuHord 20 MM U mepuojgoM 10 MKM B

CIIEKTPE TPETHETO NopsiAKa?

2.89. UYemy pomxHa OBITH paBHA IIMPUHA JU(PPAKIIMOHHOW PEIIETKUA C
HEPUOZOM 9 MKM, 9TOOBI B CIEKTPE BTOPOTO MOPsAKa ObLI paspenieH Iyoser A
=486,0 HM u A, = 486,1 HM?

2.90. PaccrosiHue Mex)ly aTOMHBIMH TUIOCKOCTSIMA KPUCTAJIa KAJIBLIUTA PaB-
HO 0,3 HM. Onpenenutb, NpU KaKou JJIMHE BOJIHBI PEHTT€HOBCKUX Jyuel BTOPOM
TU(GPaKIMOHHBI MakCUMyM OyleT HaOJIOAaThCsl MPU OTPAKEHUM Jy4ded Mo/
yriioM 60° K HOBEPXHOCTH KPUCTAJLIIA.

291. Ha rpanp kpucrauia KaMEHHOW COJIM TAJaeT Y3KHM My4OK
PEHTIEeHOBCKUX JTyuel ¢ jyuHoi BoJIHBI 0,095 HM. UeMy J10KeH OBITh paBEH yroJl

CKOJIBXKEHUS JTyueH, 4yToOBbl HaOmogancs AUQPPAKIHOHHBIA MaKCHUMyM TPETHETO
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nopsiaka? PaccrosiHne mMexay aTOMHBIMHM IJIOCKOCTAMM Kpuctaia paBHo 0,285
HM.

2.92. YeMy paBHa CTENEHb MOJISIPU3AIMU CBETA, MPEACTABISAIOIEr0 COO0M
CMECh €CTECTBEHHOI'0 CBETa C JIMHEWHO MOJSPU30BAHHBIM, €CIM MHTEHCHUBHOCTh
MOJISIPU30BAHHOTO CBETA paBHA MHTEHCUBHOCTHU €CTECTBEHHOTO.

2.93. Crenenp Mojspyu3alMM YaCTUYHO TMOJSIPU30BAaHHOTO cBeTa paBHa 0,5.
OnpenenuTs OTHOLIEHHE MAaKCUMaJbHONM WHTEHCUBHOCTU CBETA, MPOITYCKAaeMOM
aHAJIN3aTOPOM, K MUHUMAJIBHOM.

2.94. EcTecTBEHHBII CBET MPOXOAUT Yepe3 JBA MOJSIPU3AaTOPa, YIoJl MEXKIY
IJIOCKOCTSIMM TIPOIYCKaHMsSI KOTOPBIX paBeH 45°. Bo CKOJIBKO pa3 yMEHBIIUTCS
MHTEHCUBHOCTH CBETA IMOCIIE TPOXOKICHUS 3TOU cUCTEMBI? CUUTATh, YTO KaXbIA
MOJISIPU3aTOP OTpa)kaeT U noromaer 8% Magarouiero Ha Hero CBeTa.

2.95.Yemy paBeH yroa MeEXAy IUIOCKOCTAMHM IPONYCKaHUS  JABYX
MOJISIPU3aTOPOB, €CJIM UHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOUIEIIIETO Yepe3
HUX, yMeHblIWIach B 3,3 pa3a? Cuurtarh, 4TO KaXAbli MOJISIPU3ATOP OTPAKAET U
noriomaet 10% mamaromniero Ha HEro CBETA.

2.96. EctecTBeHHBI CBET MaJaeT HAa KPUCTAJLI ajaMasa moj yriioM bprocrepa.
Havitu yros npenomieHus cBera.

2.97. Tlon kakuM yrJIOM K TOPU3OHTY JOJKHO HaxoauThbcsi ColHIE, YTOOBI
€ro JIy4d, OTpaXEHHbIE OT TOBEPXHOCTH BOJbI, OBUIM MaKCHUMaJIbHO
MOJISIPU30BAHBI?

2.98. Ha moBepXHOCTh MpPO3payHOro BEIIECTBA MAJA€T €CTECTBEHHBIA CBET
non yriioM bproctepa. Koaddurment orpaxenus csera pasex 0,1. Haiitu crenenn
MOJISIPU3ALIMY TIPEIOMIIEHHOTO JIyyYa.

2.99. J/lns HEKOTOpPOro Mmpo3pavyHOro BellecTBa yroa bproctepa okazaincs
PaBHBIM MPEAEIBHOMY YIJIy IIOJHOTO BHYTPEHHEro oTpaxeHusd. Omnpenenutsb
MOKa3aTesb MPEJIOMIICHUS BEIIECTRA.

2.100. KgapueByro  IUIaCTUHKY  TOJIIMHOW  3MM,  BBIPE3aHHYIO
MEePIEHIUKYJIIPHO ONTUYECKON OCH, TOMECTUIIN MEXIY JBYMs TMOJISIPU3aTOPaMHU.

OnpenenuTs MOCTOSHHYIO BpallleHHs] KBapla JJisi KPacHOTO CBETAa, €CIU €ro
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MHTEHCUBHOCTh TOCJIE€ MPOXOXKJECHUSI 3TOM CUCTEMbl MaKCHMMajbHAa, KOrJa Yroll
ME¥XKy TUIOCKOCTSIMHU MPOITyCKAHUS MOJISIPU3aTOPOB paBeH 45°.

2.101. PactBop caxapa ¢ KouueHrpaumuedl 0,25 r/cm® Tommunod 18 cm
MMOBOPAYMBAET IUIOCKOCTh MOJISIPU3AIMA MOHOXPOMATUYECKOr0o cBeTa Ha yroi 30°.
Hpyroii pacTBOp TONMMHOKW 16 ¢cM MOBOpPAYMBAET IJIOCKOCTh MOJSAPU3ALMU 3TOTO
e cBeTa Ha yroa 24°. Onpenenutb KOHIEHTPALUIO caxapa BO BTOPOM pacTBOpE.

2.102. Yepnoe Ttenmo wumeer Ttemmeparypy 71,=500K. KakoBa Oyner
temneparypa T, Tena, eciu B pe3yJbTaTe HArpeBaHUsS MOTOK W3IyUYCHUS
YBEIIUYUTCA B 1 = 5 paz?

2.103. Temnepatypa abconoTHO yepHoro Tena T=2 kK. Onpeaenurs JnHy

BOJHBI A,, Ha KOTOPYIO NPUXOJUTCS MAKCHMyM OHEPIHMH W3JIy4eHUs, WU

CHEKTPAJIbHYI0 TUIOTHOCTb SHEPreTUYECKOW CBETUMOCTU (M3Iy4aTeIbHOCTH)
(TAT)max IS OTOM JUTMHBI BOJIHBI.

2.104. Omnpenenuth Temneparypy 1 M 3HEPreTUYECKYK CBETUMOCTh

(u3ny4atenbHOCTh) R, aOCOMIOTHO YEPHOTO Tejla, €CIM MaKCUMyM DJHEPTrUH
U3JTyYEHUS IPUXOIUTCS HA JUTMHY BOJHBI Ay = 600 HM.

2.105. U3 cMOTpPOBOTO OKOIIIEUKA TIEUN U3ITyIaeTCs MOTOK @, = 4 kJ[k/mMuH.
Onpenenuts Temneparypy 7 1euu, eCliv IUIOIab OKOIeuka S = 8 cM>.

2.106. Ilotox wuznyueHus abcomoTHO uepHoro tena D, = 10 kBrT.

MakcuMyM SHEPrud H3JIyYeHHS MPHUXOMUTCS HA JUIMHY BOJHBI An = 0,8 MKM.
OnpenenuTs MI0MAAb S U3Ty4aroleld MOBEPXHOCTH.
2.107. Kak u BO CKOJBKO pa3 M3MEHHUTCS MOTOK H3JIyYEHHsS] aOCOJIFOTHO

YEPHOTO TeJa, €CIM MaKCUMyM DJHEPTHH W3IIYYCHHUS TMEPEMECTUTCS C KpPacHOM
IPAHULILI BUIUMOTO CIEKTPa (Am1 = 780 HM) Ha pr0IETOBYIO (Amx= 390 HM)?

2.108. OmnpenenuTs MOTJIOMATEIBHYIO CIIOCOOHOCTH dr CEPOro Tenia, IS
KOTOpPOT'0 TEMIIEPATYPA, U3MEPEHHAS PAIHALMOHHBIM TUPOMETPOM, Tp.= 1,4 KK,
TOr'/1a KaK UCTUHHAas TemnepaTtypa 1 tena pasHa 3,2 kK.

2.109. MydenbHas mneub, mnotpedistomas MouHocTh P=1 kBTt, umeer

orBepcTe mwiomanpo  S=100 cm’.  Ompenenuts JOMO 1] MOIIHOCTH,
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paccenBaeMOM CTEHKaMH I€4H, €ClId TeMIlepaTypa €€ BHYTPEHHEN MOBEPXHOCTU
paBHa 1 kK.

2.110. Cpennss sHEPreTUUECKass CBETUMOCTDh R IMMOBEPXHOCTH 3€MJIM paBHA
0,54 JIx/(cm® mun). KakoBa mo/kHa ObITh Temrieparypa T IOBEPXHOCTH 3EMIIH,
€CJIM YCIIOBHO CYHMTaTh, YTO OHA H3JIy4aeT KaK Cepoe Telo ¢ KO3PPUIUEHTOM
4epHOTHI a,= 0,257

2.111. Haiitu oTHOIIEHHE TPYMNIOBON CKOpOCTH K (Ha30BOM 1Jisi CBeTa C
JnuHou BosHBI 0,66 MKM B cpejie ¢ IokaszaTeneM npenomieHus 1,5 u nucnepcueit
-4.5¢10*m7".

2.112. Karoa BakyyMHOro (OTO3JI€EMEHTAa OCBEIIACTCS CBETOM C JTMHOM
BOJMHBI (0,38 MkM. @OTOTOK NpPEKpAIIAETCd MPU 3aAECPKUBAIOIICH Pa3HOCTH
MOTEHINANIOB, paBHO 1,4 B. HaiiTu paGoTy BbIX0/1a 3JIEKTPOHOB U3 KaTO/a.

2.113. Haiitu BennuMHY 3aJ€pKUBAIOLICH pa3sHOCTH NOTEHUMAIOB IS
(OTORIEKTPOHOB, MCIYCKAaE€MbIX IPU OCBEIIEHHH LE3MEBOr0  AJIEKTPOJa
yIbTpa(UOIETOBBIMU JTydyaMH ¢ JUIMHON BOTHBI 0,30 MKM.

2.114. KpacHoii rpanune gorordpdexra cooTBeTcTBYET AnuHa BoiHbl 0,332
MKM. HaliTu 1imHy CBETOBOM BOJIHBI, IMQJAroIIeld Ha AJIEKTPOA, eclid (POTOTOK
MpEKpaIaeTcs Npy 3aJepP>KUBAIOIIEN Pa3HOCTH NMOTEHIMANIOB, paBHOM 0,4 B.

2.115. I[IMHKOBBIM 3JIEKTPOJI OCBEIIAECTCS MOHOXPOMATHYECKAM CBETOM.
DOTOTOK MpeKpallaeTcs IMpU 3aJepKUBarolied pa3zHocTu noreHuuaiom 0,6 B.
BrIuncnuTh 1MHY BOJHBI CBETA, TPUMEHSIBIIIETOCS TIPU OCBEIIEHUH AJIEKTPO/Ia.

2.116. OmnpenmenuTh  MaKCUMQJIbHYI)  CKOPOCTh  (DOTORJIEKTPOHOB,
BBUICTAIONINI U3 BOJIBGPAMOBOTO 3JIEKTPOJAA, OCBEIIAEMOTO YJIbTPadUOIeTOBBIM
CBETOM C JUIMHOM BOJHBI 0,20 MKM.

2.117. 'amma-oron ¢ sueprueit 1,02 MaB B pe3ynbrare KOMITOHOBCKOTO
paccessHuss Ha CBOOOJHOM 3JIEKTPOHE OTKJIOHWICA OT IEePBOHAYAIBHOIO
HarpasyieHuss Ha yroiq 90°. OmnpenenuTs KUHETHYECKYIO SHEPTHUIO M HMITYJIbC

QJICKTpPOHA OTAAa4H. I[O CTOJKHOBCHHA 3JICKTPOH ITOKOMJICA.
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2.118. I'amma-poToH C AIUHON BOJHBI 2,43 TM HUCHBITAT KOMITOHOBCKOE
paccesiHie Ha CBOOOJIHOM 3JIEKTPOHE CTporo Hazaa. OnpenenuTh KUHETUYECKYIO
HHEPIUI0 U UMITYJIbC JJIEKTPOHA OT/Ia4yu. J{0 CTOJTKHOBEHHMSI SJIEKTPOH HOKOMJICS.

2.119. B pesynbpTaTe KOMITOHOBCKOTO PACCESTHHUS Ha CBOOOIHOM JJIEKTPOHE
JUIMHA BOJIHBI TaMMa-(QOTOHA yBENIWYWIach B JBa pa3za. HallTu KUHETHYecKyro
DHEPTUI0 U UMITYJILC JIEKTPOHA OT/AAuH, €CI yrodl paccesaus Gotona paseH 60°.
J10 CTONKHOBEHUS 3JEKTPOH MOKOUJICS.

2.120. B pe3ynbTaTe KOMITOHOBCKOI'O PACCESIHUS Ha CBOOOJHOM AJIEKTPOHE
sHEPrus raMma-(QoToHa YMEHBITUIACH B TPU pasza. YTOJI paccessHusl PoToHa paBeH
60°. HalTu KMHETHMYECKYI0 DSHEpPrHMI0 M MMIYJbC 3JIeKTpoHa oTAaud. Jlo
CTOJIKHOBEHHSI SJIEKTPOH MOKOMJICS.

2.121. KpacHas rpanuna dporodddexra ms nuaka A=310 am. Onpenenurs

MaKCUMAaJIbHYI0 KHHETHYECKYIO, JHEPTHI0 T, (OTOIIEKTPOHOB B DIICKTPOH-
BOJIBTAX, €CJIM HA [IUHK MAJaeT CBET ¢ NIUHOU BOIHBI A=200 HM.

2.122. JlaBieHue p cBeTa ¢ AIUMHOM BOAHBI A=40 HM, aJAIOIIEro HOPMAILHO
Ha YEpPHYIO IMOBEpXHOCTh, paBHO 2 Hlla. Omnpeaenutrs uucio N QOTOHOB,
najaomux 3a Bpemd t= 10 ¢ Ha omaas S= 1 MM? 5Tol TOBEPXHOCTH.

2.123. Onpenenuts KO3QPUIMEHT OTpaKeHUs P MOBEPXHOCTH, €CIU NpHU
AHEpPreTuYecKkor ocpemeHHoctu £.~120 Bt/M> namnenue p CBETa Ha Hee
oka3aynock paBHbIM 0,5 MkIIa.

2.124. JlaBneHue cBETa, MNPOU3BOJAMMOE Ha 3€pKaJbHYI0 MOBEPXHOCTb,

p=>5wmlla. OnpenenuTh KOHUEHTPALMIO 7, ()OTOHOB BOJIM3U TMOBEPXHOCTH, €CIIH

JJIMHA BOJIHBI CBCTA, IMAJa0IICIO HA ITIOBCPXHOCTD, A= 0,5 MKM.

2.125. Ha paccTossHUM r=5M OT TOYEYHOTO MOHOXPOMATUUECKOro (A=0,5MKM)
M30TPOIHOr0 MCTOYHUKA PACIIOIOKEHA IuIomanka (S=8Mm*) MmepreHauKyIIpHO
nagaroumM nydykaMm. Onpeaenuts ynuciao N (OTOHOB, €KECEKYHIHO MaJaroliux

Ha momanxky. Momuocts n3nyuenus P =100 Br.

2.126. Ha 3epkanbHy0 NOBEPXHOCTHh NOJA YriaoM O =60° Kk HOpMaM magaeT
Iy4OoK MOHOXpomaTHdeckoro csera (A=590 um). IDIOTHOCTH MOTOKA SHEPrHU
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CBETOBOIO yuka =1 kB1/M°. OnpenennuTs JAaBjieHue p, IPOU3BOJAUMOE CBETOM Ha
3epKajbHYIO MOBEPXHOCTb.

2.127. Cper mamaeT HOPMAJIBHO HAa  3€PKAIBHYK)  IOBEPXHOCTb,
HaXOJSIIIYIOCAd Ha paccTOSSHUU r=10CcM OT TOYEYHOTO M30TPOMHOTO H3ITydaTels.
[Ipyn kakoii MOIIHOCTH P uM3NydaTens AaBJICHUE p HAa 3€pKaJbHYIO IOBEPXHOCTH
Oyznet paBHbIM 1 mITa?

2.128. Ceer ¢ mmHoW BoAHEI A = 600 HM HOpPMaJbHO IafaeT Ha
3epKajbHYI0 TOBEPXHOCTh W MPOU3BOAUT Ha Hee nasieHue p = 4 wmklla.
Onpenenuts unciao N GoToHoB, magaromux 3a BpeMs t=10 ¢ Ha mromans S=1mm>
9TOU MOBEPXHOCTH.

2.129. Ha 3epkalbHYI0 MOBEPXHOCTh ILIOMAALI0 S = 6 cM’ majgaer
HOPMAJIBHO TIOTOK wu3iyueHus: @.=0,8Bt. OnpenenuTes AaBICHUE p U CUILY
JaBiieHHs F' cBeTa Ha 3Ty TOBEPXHOCTb.

2.130.ToyeyHbIi MCTOYHMK MOHOXPOMATHYECKOTO (A=1HM) WH3IyYEHUS
HaXOJUTCSA B IIEHTpe chepuyeckod 3adepHEHHON KoiObl paguycom R= 10 cwm.
OrnpenenuTs CBETOBOE JaBJIEHUE p, MPOU3BOJAMMOE Ha BHYTPEHHIOIO MOBEPXHOCTh
KOJIOBI, €CJIM MOIIHOCTh NcTouHHKa P = 1 kBT.

2.131. IlepBoHa4yaJibHO TOKOUBIIUKICS CBOOOJHBIA 3JIEKTPOH B pe3ysbTaTe
KOMIITOHOBCKOT'O paccesHus Ha HeM ramma-doroHa c¢ sHeprued 0,51 M»>B
npuoOpen kuHeTnueckyro sHepruto 0,06 MsB. Uemy paBeH yron paccesHus
dboToHna?

2.132. CxkonbKO JUHUM CHEKTpa aToMa BOJOPOJa IMOMNaJacT B BUIUMYIO
o6macts (A= 0,40 + 0,76 MkM)? BblUncauTh 3HAYEHUE JIMHBI OTHX JHHMNA. Kakum
I[IBETaM OHU COOTBETCTBYIOT?

2.133. CnexrtpanpHble JIMHMM KAKWAX [JIMH BOJIH BO3HHMKHYT, €CIM AaTOM
BOJIOpO/Ia MEPEBECTU B cOCTOsTHUE 357
2.134. YUemy paBeH OOpOBCKHUH pajnyCc OJHOKPATHO MOHU3UPOBAHHOIO aToMa

res’?
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2.135. Haiitu moTeHUMall MOHHU3ALMHU JABYKPATHO HOHU3HPOBAHHOIO aToMa
T ?

2.136. Boruuciuth nocrosiHayto Puadepra u OOpoBCKUi paguyc IJisi ME30aToMa —
aroma, COCTOSIIEr0 W3 TPOTOHA (AIPO aToMa BOAOPOJA) M MIOOHA (YaCTHIIHI,
MMEIONICH TakoM K€ 3apsj, Kak y JJIEKTpOHAa, U Maccy, paBHyro 207 maccam
AJIEKTPOHA).

2.137. HaiiTu KOPOTKOBOJHOBYIO TpPAaHMILy TOPMO3HOTO PEHTIE€HOBCKOIO
CIIEKTpa, €CJIU Ha PEeHTTE€HOBCKYIO TpyOKy moaaHo HamnpsbkeHue 60 kB.

2.138. Brrunciaute HanOoIbllee W HaMMEHBIIEE 3HAYEHUS UIMHBI BOJIHBI K-
CEpUU  XapaKTEPUCTUUYECKOIO PEHTICHOBCKOTO M3IY4YEeHHS OT IUIATUHOBOTO
AHTHUKATOJ1A.

2.139. Kakyr0 HaWMEHBIIYI0 pPa3HOCTh IMOTEHIMAIOB HYKHO NPUIOXKUTHh K
PEHTTEHOBCKOM TpyOKe C BOJIb(PaMOBBIM aHTHUKATOAOM, YTOOBI B CIEKTpE
XapaKTePUCTUYECKOTO PEHTIEHOBCKOTO U3My4YeHus Obuin Bece tuHun K-cepuun?

2.140. [Jnuua BonHbl K, - JUHUM XapaKTEPUCTUUECKOTO PEHTIEHOBCKOIO
m3iyuyenus pasHa 0,194 um. 13 kakoro marepuana cliejlan aHTUKaToOx?

2.141. Ilpu mnepexoae HJIeKTpoHA U arome Mmeau ¢ M-cimos Ha L-crioit
UCITyCKAIOTCS JIydyd C JJIUHOM BoJHBI 1,2 HM. BBIUKMCIUTHP TOCTOSHHYIO
’KpaHupoBaHus B (hopmyie Mo3nu.

2.142. OueHuTh C TIOMONIIBIO COOTHOIICHHUSI  HEOIpPEEICHHOCTEMN
MUHUMAJIBHYIO HHEPrUI0 3JIEKTPOHA, HAXOMAAIIErocs B OECKOHEYHO TIyOOKOU
OJTHOMEPHOW MOTEHIUAIBbHOMN saMe mupuHou 0,1 HM.

2.143. CoOCTBEHHAs 4acTOTa FAPMOHMYECKOTO OCHUILIATOpa pasHa 4-10" ¢!,
OueHUTh ¢ MOMOUIBI0 COOTHOIIEHUSI HEOIPeIEeICHHOCTEH MUHUMAIIbHYIO YHEPTHIO
OCLMJUIATOPA.

2.144. Cpennee paccTOsIHUE DJIEKTPOHA OT sipa B HEBO30YKJICHHOM aToOMe
BojopoAa paBHO 52,9 mnM. BBIYHCINTE MHUHUMAJIBHYIO HEONPEACICHHOCTD
CKOPOCTH 3JIEKTPOHA.

2.145. Ucnonb3ysi COOTHOIIEHUE HEOMPEIETICHHOCTEMH, MM0Ka3aTh, YTO B SAPE

HE MOTYT HaXOAMUTBCS AJIEKTPOHBI. JIMHENHBIE pa3Mephl sAApa NPHUHATh PaBHBIMHU
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2.146. Yemy paBHa MHUHHMAaJbHAas HEOINPEIACICHHOCTh KOOPIAUHATHI
MTOKOSILEroCs AIEKTPOHA.

2.147. Kunetnueckasi 3HEprusi NIpOTOHA paBHA €ro SHEPrUM MOKos. Yemy
paBHa IIPU ITOM MUHUMAJIbHAsI HEONPEACICHHOCTh KOOPAUHATHI MPOTOHA?

2.148. Yemy paBHa MUHUMAaJIbHAs HEONPEAEICHHOCTh KOOPIUHATH (POTOHA
BUMMOTO U3JTyYCHUS C JJITMHOU BOJIHBI 0,55 MKM?

2.149. Iloka3atb, 4YTO JUI 4YaCTULBbI, HEONPEIEIEHHOCTb KOOPAMHATHI
KOTOpPOU paBHA ee JeOPOMIICBCKOM MIJIMHE BOJHBI, HEOMPEICICHHOCTh CKOPOCTU
paBHA 10 NOPAJIKY BEIUYUHBI CAMON CKOPOCTH.

2.150. EcrecTBeHHas IIMpHHA CIIEKTPAIbHOM TMHIKA A.=0,55 MKM U3IIydeHus
aToMa IpH nepexofe ero B ocHOBHoe coctostHue paBHa 0,01 nmm. Omnpenenutsb
CpeliHee BpeMsi )KM3HU aToMa B BO30YKJIEHHOM COCTOSIHHH.

2.151. OnpenennuTth KOIUYECTBO TEIUIOTHI Q, BBIAEIAIOMICHCS TIPU pacraae
panmoHa akTHBHOCTBIO A = 3,7* 10" Bk 3a Bpemsa t = 20 mun. Kunetnueckas

sHeprus 1 BpUIETAIOILIEHN U3 pasoHa O-4acTUIbI paBHa 5,5 MaB.

238
2.152. Maccam = 1 r. ypana 92 U B paBHOBECHM C NPOAYKTaMH €T0 pacnaja

BeIZIENAET MoOmHOCTE P= 1,07*107 Br. Haiitu wmonspayro Temnory Qm,
BBIJICJISIEMYIO YPaHOM 3a CpeIHEE BpeMs KM3HU T aTOMOB ypaHa.
2.153. Onpenenurs >HEPIUI0, HEOOXOAUMYIO IS pasfelcHus aapa “’Ne Ha

ABe O-dacTuipl ¥ aapo °C. DHEpruu CBSI3M Ha OAUH HYKIOH B sapax “'Ne, ‘He u
"2C paBnbI cootBercTBenHO 8,03; 7,07 1 7,68 MaB.

2.154. B oxnoM axte jeneHus sapa ypana U ocBoboxmaercs sueprus 200
M>5B. Onpegenuts: 1) 3HEpruio, BeIACASIONIYIOCS MPU pacnajie BCeX siaep ATOro
M30TONa ypaHa maccod m = 1 Kr; 2) maccy KaMEHHOro yrisi ¢ yIEIbHOU
TeoTon cropanus ¢g — 29,3 MJDk/Kr, SKBHUBaJ€HTHYH0 B TEILUIOBOM

otHomenuu 1 xr ypana *U.
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2.155. MomHocTs P aBUTaTeNsl aTOMHOTO CyJHa cocTaBigeT 15 MBT, ero
KIIJI paBen 30%. Onpenenutb MECSYHBIM pacxol SAEPHOrO TOPHOYEro IpHU
paboTe ATOro JBUTraTENs.

2.156. Cuurasg, uYTO B OIHOM aKTe€ JeleHHs sapa ypana U
ocBoOoxaaercss sHeprus 200 M»B, onpenenutrs Maccy m 3TOr0 H30TOIA,
MOJIBEPIIIETOCS]  JCJICHUIO TIPH B3phIBE AaTOMHOW OOMOBI C TPOTHUIOBBIM
skBuBaneHToM 30-10° Kr, eciu TEmI0BOM HKBUBAJIEHT TpOTHIAa ¢ paseH 4,19
MJI>x/KT.

2.157. Ilpu penenmm sgpa ypana U mox AeHCTBUEM 3aMeEIIEHHOTO
HEeUTpoHa 00pa30BaMCh OCKOJIKM C MacCOBBIMHU yuciaMu Mi = 90 u M, = 143.
OnpenenuTh YUCIO HEUTPOHOB, BBUIECTEBIIUX W3 Sipa B JAHHOM aKTe JICJICHMUS.
OnpenenuTy SHEPIUI0 U CKOPOCTh KaXJOro U3 OCKOJKOB, €CIM OHHU
pasneTaloTcss B MPOTHUBOMOJOXHBIE CTOPOHBI M HUX CyMMapHas KUHETHYecKas
sueprus T paBua 160 MaB.

2.158. Spepmas peakuus ‘N (a, p)'” O BbI3BaHa O-49acTHULEH,

oOnamaBiieil kuHeTnuecko sHepruert 7, = 4,2 MpdB. Onpenenutb TemioBon
5pdexT STOM peakuuu, €CiaM NPOTOH, BHUIETEBINMH mox yriom 6 — 60° x

HAMPaBJICHUIO JBIKEHHUS O-4aCTHIIBI, TOJYYUSI KHHETUYECKYI0 SHepruro T = 2
Mb5B.
2.159. Onpenenutsb TeIOBbIC YPPEKTHI CAETYIONTUX PEAKIIHIA:
"Li(p,n)'Beu '° O (d,a)'* N.
2.160. Omnpemenurs CKOPOCTH IPOAYKTOB peakuuu B (n,Q)'Li,
IIPOTEKAOIIE B  pe3yjbTaTe B3aUMOJCUCTBUSA TEIUIOBBIX HEUTPOHOB C

MOKOSIIUMUCS siapaMu Oopa.

2.171. Bovluuciums moawuHy closi NON0BUHHO20 NOJLOULEHUSL C8UHYA OIS
2amma-nydeil, O1uHa 80aHbl komopwvix pasna 0,775 nm.
2.172. Paccuumamv mMOAWUHY 3AUWUMHO2S0 CEUHYOBO2O CJOSl, KOMOPbIU

ocnabnsem UHMEHCUBHOCMb U3LYUeHUs eaMMa-ghomonoe ¢ snepeuetl 2 MoaB 6 5
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pas.

2.173. Yemy paena sHepeus 2amma-ghomonos, eciu npu npoxorHcOeHuu
uepe3 clou Jceneza MoawuHou 3 cM UHMEHCUBHOCMb U3NYYeHUsl 0CAabsaemcs 8
mpu pasa.

2.174. Bo cKkonbko pa3z usMeHUumcs: UHMEHCUBHOCHb U3IYYeHUsl 2aMMda-
gomonos ¢ suepeueti 2 M3B npu npoxoxcoeHuu 3Kpana, cocmosue2o u3 08yx

NAUM. C8UHYOBOU MOAWUHOU 2 CM U AIIOMUHUEBOU MOJUUHOU 5 cM?

2 14 17
2.175. Boiuucnumo suepeuto soeprot peakyuu 4 He + "N — 80 + p.

2 3 4
2.176. Bviuucaiumo suepeutro sioeproul peakyuu 1 H +1H — 2 He + n.
11 4
2.177. Boiyucaums snepeuro sioeproti peakyuu p+ 5B — 3 2 He.

10 7 4
2.178. Boiuuciume suepeuto sioeprou peakyuu n + 5B — 3 Li + 2 He.

2.179. Onpeodenumv MaAKCUMANbHYIO KUHEMUYECKYIO SHEPeUlo 2J1eKmpoHda,
ucnyckaemozo npu pacnaode Hetumpoua. Hanucamo cxemy pacnaoa.
2.180. Onpederumv nopozcosyro sHepeurd  00PA306aHUSL  DNIEKMPOHHO-

no3ump0HH012 napovl 6 KYJ1OHOBCKOM noJe 3JeKmpoHra, Komopas HPOMCXO()MI’I’Z no

cxeme: yte —>¢ te'te.
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[Ipunoxenue

1. OprFJIeHH])Ie SJHAYCHHUA OCHOBHBbBIX (l)I/I3I/I‘IGCKl/IX MNOCTOSAHHBIX

®usnueckas NOCTOSHHAS OO6o3HaveHne YucnoBoe 3HaUeHNE
HopmainbsHoe yckopeHue cBOOOAHOTO MajieHUs g 9,81 m/c?
I'paBHMTAIMOHHAS TOCTOSHHASL G 6,67-10"" M*/(kr-c)?
[MocTosiHHas ABOraapo Na 6,02 * 10* moimb™
MousipHast ra3oBasi HIOCTOSIHHAS R 8,31 1x/(MonbK)
[Moctosiuuas bonpiMana k 1,38 -10 ZJIx/K
OOBEeM OJHOrO MOJSI MJCATBHOIO Tasa IpH 22,4+ 10 2 m*/moib
HOPMAaJIbHBIX YCIIOBMSIX (To=273,15K,
po=101325 ITa)
DIIeMEHTAPHBIH 3apsiT e 1,60 ¢ 10" Kn
Macca nokost SJIeKTpOHa m. 9,110 kr
[TocTostauas ®apangest F 9,65 Kn/monp
CkopocTb cBeTa B BaKyyMe 310° m/c
IMocrosinuas Crepana — BonbiMana c 5,67 -10® Br/(m* ‘K*)
[TocrossHHast BunHa B iepBoM 3aKoHE (CMEIICHNs) b, 289¢10° MK
IMTocrosinHas BuHa Bo BTOPOM 3aKOHE B> 1,30 10°B1/(M’K°)
[Mocrosnnas [Tnanka h 6,63 10**]Ix-c

h 1,05 103*Ix-c

[Mocrosunas Punbepra R 1,097- 10" m™!
BopoBckuii paauyc a 0,529 -10"'m
KoMIITOHOBCKasI JIMHA BOJIHBI HJIEKTPOHA Ae 24310 "% M
DHeprus HOHU3ALUK aTOMa BOIOPOIa Ei 2,18 10" ]Ix= 13,6 5B
AToMHas eqUHUIIA MACCEI a.e.M. 1,660 -10*" kr
OHeprus, COOTBETCTBYOIas 1 a. €. M. 931,50 M»B
DneKTpudecKas OCTOSHHAS € 8,85 10 "> d/m
MarsuTHas NOCTOSIHHAs Ho 47 - 10" Tu/m
Marneron bopa Hs 9,27 - 10 Ix/Tn
SInepHbIi MarHETOH Ax 5,05 - 107 x/Tn
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2. HexoTopble aCTPOHOMHYECKHE BeTHYMHBI

Panuyc 3emiu (cpenHee 3HaYCHHE), M 6,37 -10°
Macca 3emiu, Kr 5.96 - 10*
Pannyc Connua (cpennee 3HaueHue), M 6,95 « 10»
Macca ComnHia, K& 1,98 - 10%°
Panuyc Jlynsl (cpennee 3nadeHue), M 1,74 -10 ¢
Macca JIyHsl, KT 7,33 -10%
Cpennee paccTosiHue MEXTy IeHTpamMu 3emii U JIyHbI, M 3,84-10°
Cpennee paccrosuue Mexay tearpamu ComHia u 3eMin, M 1,5-10"
[Tepnona obpamenus JIyHbsl BOKpYT B 3eMIIH, 27 cyt 7443 mun

3. ILnoTHOCTH KMAKOCTEH p * 10 2, Kr/m®

Bona (mpu 4°C) — 1 I'munepun —1,26  Kepocun —0,8
Macno —0,9 Pryts — 13,6 Crmmptr — 0,8

4. IL10THOCTH ra30B (IPH HOPMAJILHBIX YCJI0BHSX), KI/M’
Azor—1,25 Apron — 1,78 Bonopon— 0,09
Bozmyx — 1,29  TI'emmii — 0,18 Kucnopong — 1,43

5. ILnoTHOCTH TBEPABIX TEA P * 10 ~, Kr/M’

AnroMuHAN 2,7
Boasdhpam 19,75
Kenezo (cranp) 7,85
KoncranTan 8,9
Jen 0,92
Menn 8,8
Huxenb 8,8
Huxpom 8,4
Dapdop 2,3
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6. D pekTUBHBIN JHAMETP MOJIeKYJIbI ra3os d -107%, m
Azor —3,1 Apron —3,6 Bozmyx —3,0
Bomopon—2,3T'emii— 1,9  Kucnopon — 2,9
7. YaenabHast Temiora miasjaenns A-10™ /xr

Jlen— 33,5 Cunenn— 2,3
8. YiaeabHast Temiora napooépasosanus r+ 107, Jl/kr
Bona—22.5 Oup —6,68
9. YaeiabHas TemioeMKocThb ¢ - 10 2, Jix/(kr » K)
Boma—41,9 Jlen—21,0 Huxpom — 2,20 Cunernr— 1,26

10. YaeanHoe conporusienue p- 10°, Om - m

Bonbdpam — 5,5 Kenezo—9,8 Huxemin — 40
Huxpom — 110 Memp— 1,7  Cepebpo— 1,6

11. ImdiiekTpuyeckasi MPOHMIIAEMOCTb (OTHOCHTE/IbHAS) BelleCTBA

Boma— 81,0 [Mapadpun —2,0 Cmoma— 6,0
bakemmr —4,0 Tpanchopmaroproe macino —2,2 Crexiio —7.,0
12. TemneparypHblil KO3QPUIHEHT CONPOTUBJICHUA IIPOBOIHUKOB
10°, K !
Bombsdpam —5,2 Menr—4,2 Huxema —O0,1

13. IlloTeHumaa noHu3zauuu, B
Bonopon—13,6  Pryts— 104

14. Iloka3aTenb npeJOMJICHUS

Amvaz — 242 Boga—1,33  T'munepun — 1,47
Kamennas conb—1,54 Kgapir—1,55 Cepoyriepon—1,63
Cxurap—1,48 Crexno—1,52

15. I/IHTepBaJILI AJIMH BOJIH, COOTBETCTBYIOIIIUE PA3JIUYHBIM IBETAM
CIIEKTpPa, HM

@DHUOJICTOBBIH. . .......... 400-450 Kenrnii....... 560-590
CuHMM.................... 450-480 OpamxeBblil. . ...590-620
[ony6oit................. 480-500 Kpachpii. . ........ 620-760
S1511 (551501 7 S 500- 560
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16. Macca my u 3Heprus E) mokosi HEKOTOPBIX 3JIeMEHTAPHbIX YaCTHI
U JIETKUX s/Iep

m, Eo
HacTuuer 2 e . 107, kr M>B 10" Tk
Dnekrpon |5,486+ 10 * 0,00091 0,511 0,00081
IIpoton  [1,00728 1,6724 938,23 1,50
Hetitpon [1,00867 1,6748 939,53 1,51
Hewitpon  (2,01355 3,3325 1876,5 3,00
-yactuna (4,0015 6,6444 3726,2 5,96
17. PaGoTa BbIX0/1a 3JIEKTPOHOB U3 MeTasLia, 3B
AmomuHuiA —3,7 Bomepam —4,5  Jlurmit — 2,3 Mens —4.,4
IInatrHa— 6,3 Le3mit —1,8 [y —4,0 Huxens — 4,8
18. Ilepuoabl mosypacnaga HeKOTOPbIX PAAMOAKTHBHBIX 3JIEMEHTOB
2Ca_ 164 CyT » U- 7,1 « 10® ner
WS 27 ner nU 4,5+ 10° ner
w Po_ 138 CyT w Ra 1590 ner
i Rn -3,82 ¢cyr 12 ser

19. D1eMeHTHI NEPUOANMYECKON CHCTEMBI 1 MACChI HEMTPAJIbHBIX
aTOMOB, a. €. M.

Onement |M3otom |[Macca Onement cucteMsl  |M3oTon Macca
CHCTEMBI
Bonopon - AroMuHUI 1227 Al 26,98135
}H 1,00783 Kpemuuit 1246 Si 26,81535
12H 2,01410 dochop fgp 32,97174
131-] 3,01605 Cepa 132 S 32,97146
Tenunii - Keneso ;g Fe 55,94700
g He 3,01605 Mens gg Cu 63,5400
‘2‘ He 4,00260 Bonsdpam 1734 w 183,8500
JuTnit ;Li 7,01601 Maruui f;Mg 23,98504
Bbepwmit Z Be 7,01169 1227 Mg 26,98436
bop ;0 B 10,01294 Kanpumii ‘2‘3 Ca 4795236
151 B 11,00931 Cepebpo z‘;s Ag 107,869
A3sot 174 N 14,00307 Pannii ;é" Ra 226,0254
Kucnopon ;6 o) 15,99492 Topwuit 532 Th 232,038
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16,99913

VYpan

238
92 U

238,0508
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20. MHOXKHMTEJN M PUCTABKH /I 00Pa30BaHUS JeCATHYHBIX KPATHBIX

H J0JIEBBIX €¢MHHUII U HX HAaMMEHOBaHUH

I[NprcraBka | O603HaueHre | MuokuTenb | [lprcraBka OO6ozHavyeHne | MHOXHTEH
TIPHCTABKH IPHUCTABKH
JKCa D 10" CaHTH c 107
nera i 10" MUJLIN M 107
Tepa T 10" MHKPO MK 10°
rura T 10° HaHO H 10°
Mera M 10° IMKO I 102
KHUJIO K 10° demra @ 107
nenu hi§ 10" aTro a 108

21. Ilpou3BoaHbIE HEKOTOPBIX (PYHKIUIA
[IpousBoaHast OT NOCTOSIHHOW BeIUYUHBI y= C
y'=0.

[TpownsBoaHas oT cTeneHHoN GyHKIUHA y=x*"

B wactHoctu, y=1/x, y'=

TIpousBoaHas OT OKA3aTeNbHOI QyHKmn ¥ =9
y'= a‘'lna
B uwactHOCTH, y=¢€"; )' = €.
TpoussomHas ot orapudmueckoit Gynkimy * 18 ¥
vy =log, e/x
B yactHOCTH, I HATYpabHOTO Jorapudma y=Inx
y'=1/x.
[TpousBoaHBIC OT TPUTOHOMETPUIECKUX (PYHKITUNA:
y=sinx -y =cosx.
y =cosx y =- sinx;

y=tgx y =1/cos’x
[Ipou3BoHBIE OT OOPATHBIX TPUTOHOMETPHUYCCKUX (DYHKIIHIL:

y =arcsin x y =1/1- x* .
y =arccos x y =-11-x".

b

y =arctgx y =1/(1- x%) .

gy = =x v =) y=1(adx)
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22. Tabnuila OCHORHKIX UHTErnanor

J‘xﬂdxﬁf'f-:wc (n#-1, I%ci‘-=Inx+C;

X
adx=""1C, ecnua=¢, 70 |[exdx =ex+C;
Ina

jsinxdx =~cosx+C; Icosxdx: sinx +C.

23. O npuOIMKEHHBIX BHIYHCJICHUAX

UucnoBble 3Ha4YCHMSI BEJWYMH, KOTOPHIMH MPUXOJUTCS OMEPUPOBATH IPHU
pemeHnn  (pU3MYECKUX 3a/mad, SBISIFOTCS OOJBIIEH YacThlO0 MPUOIMKECHHBIMHU.
[ToaToMy TIpU BBIUMCIICHUAX HYKHO MPUICPKUBATHCS CIASAYIOMIUX TIPABUII:

1.JlocTaTrouHO MPOBOIUTH BBIYHMCICHUS C YHCIAMH, COACPXKAIIMMU HE OoJjee
3HAKOB, YeM B MCXOJIHBIX JAHHBIX, TaK KaK C MOMOUIbIO BEIYUCICHUNA HEBO3MOKHO
MOJTyYUTh PE3ybTaT 00Jiee TOUHBIN, UeM UCXOAHBIC TaHHBIE.

2.1lpu cHOXEHUU WIA BBIYMTAHUM YHUCEN, UMEIOLUX Pa3Iu4YHyl0 TOYHOCTD,
0osiee TOUHOE JTOJKHO OBITH OKPYTJIEHO O TOYHOCTH MeHee TouHoro. Hampumep:
9,6 +0,176 =9,6 + 0,2 =9,8; 100,8-0,4=100,4.

3.1Ipu ymMHOXEHMU (IENEHUM) CIEAYET OKPYIJIATh COMHOMKUTEIH TaK, YTOObI
KOKIBIM M3 HUX COAEpPXKAT CTOJNBKO 3HAYalIMX MHUQPpP, CKOJIBKO HX HMEET
COMHOXHTENIb C HAaUMEHBIINM YHCIOM 3Haudanmx 1udp. Hanpumep: 342-378 =
129-10°, vo me 129276 u ne 129300; 0,148- 0,183 = 7,65-10 ~, Ho He 0,0076494;
0,350:3=0,117, Ho He 0,11667.

4.1lpu m3BNEYEHUU KOPHS N-U CTENEHU PE3YyJbTaT JOJIKEH HMETh CTOJBKO
3HaUaIMX HUQp, CKOJIBKO UX UMEET MOJKOPEHHOE BhIpAYKEHUE.

Hanpuwmep:
31,3310 =1,10 -107°

5.1lpy BBIYMCICHUM CIIOKHBIX BBIPOKECHHUU CIIEIyeT COOMIoAaTh IIpaBUjIa B
3aBHCUMOCTH OT BHU/IAa POBOJNMBIX JICHCTBUH.

6.Korma wuywncimo wMajo omiam4aeTrcss OT €OUHMIBI, MOXKHO IOJIb30BaThCS
NpUOIMKEHHBIMHU (hOPMYJIaMHU.
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Ecnu a, b, c — mansl 1o cpaBHeHuto ¢ equHuiei (mensie 0,05), To:
1) (1+a)(1£b)(1+c) = 1+atb=*c;
2) Vita =l+a/2.
3) (1=a)" =l*na.
4) U/ (1=a)" =1zan.
5) 1/ (1%a) =l %a,
6) e" =l+a;
7) In(l1+a) =4a-a* /2
7. Ecim yron @ <10° po SIN& =18 = (g panpapax).

Cobnrofias 3Ty mpaBuiia, CTYICHT COKOHOMUT BPEMS Ha BBIYMCIICHUE MCKOMBIX

BEJIMYMH MPU PEIICHUH PU3NYECKUX 3a]1a4.
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