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OCHOBOM 1)1 U3Y4YEeHHS Kypca PU3UKU CTYJCHTAMH TUCTAHIIMOHHOW (DOPMBI O0YyUEHUS SBISIIOTCS METOJUYECKHE ITOCOOHS,
COCTAaBJICHHBIC AJISl CAMOCTOSITENILHOI [TOJrOTOBKK CTYIEHTOB K 3K3amMeHaM. [t u3yueHHs BOIIPOCOB, KOTOPbIE HE OCBEIICHBI
B METOAMYECKHX ITOCOOHIX, HEOOXOIMMO OOPaTUTHCS K CIIeHAIbHON yueOHOW TUTepaType, HampuMep:

1. «Kypc ¢pu3ukm» A. A. Jletnag, b. M. SIBopckwid,
2. «Kypc obmeit pmuxm» U.B. Casenses T.1, 2, 3.,
3. «Kypc pu3ukmn» T. 1. Tpodumosa.

WY IPYTUM y4eOHHKaM, TpeTHa3HauEeHHbBIM JJIsl H3y4eHUs Kypca o0Ieil (PM3UKH B BHICIIUX YYCOHBIX 3aBE/ICHHSX.
J171s MOATOTOBKH K PEIICHHUIO KOHTPOJIBHBIX PadoT MpeaaraeM U3y4uTh clienytoniiue ydeOHble HoCoOus:
1. «PyKOBOJCTBO K pEIICHHIO 33124 M0 Kypcy o0Iei QU3HKI» E.B. Qupranr,
2. «Bce pemenus xk «COopHUKY 3a1a4 1o obimemy kypey ¢pusuku» B. C. Bonpkenmreitn»  E.H. U3epruna,
H.U. IletpoB 1.1, 2,
3 «COOpHHK 33724 C PEIICHUSIMI B.M. I'ma acxoii, I1.1. Camoiinenko,
4 «3amavyHUK TIO HUUKE A.T'. YeptoB, A.A. BopoOrés.

IIporpamma Kypca ¢pu3MKH 1J151 CTYA€HTOB TUCTAHIMOHHOI0 00pa30BaHuS.
Kaxplii CTYICHT TOJIKEH UMETh PACICUaTKy MPOrpaMMBbI Kypca GHU3HKH, KOTOPYI HEOOXOIMMO CAMOCTOSITEIIEHO U3YYUTh
Y COCTaBHUTh KOHCIIEKT, YTOOBI YCIIELIHO OCBOUTH YUEOHBIH MaTepHai, HeOOXOIUMBIH /sl pelIeH s KOHTPOJIbHBIX 3aJaHui 1
cauM 3a4€TOB U DK3aMEHOB.

BOHpOC])I AJISl KOHCIIEKTUPOBAHUSA B CEMECTPE Ne 2

MexaHuka MaTepHAJbLHONH TOYKHU U TBEPAOIo Tejia
OcHo6Hble ROHAMUA U 3AKOHBL 08UMNCEHUSL.

Mexanwnka u e€ pasaensl. OCHOBHBIC IIOHATHS: MaTepUaIbHAs TOYKA, MEXaHHUYECKas CHCTEMa, TepeMeIIeHue, MyTh,
MTHOBCHHAs U CPEIHSS CKOPOCTH, YCKOPEHHUE, TAHTCHIINANbHAS I HOpMaJIbHAs COCTABIIAIONMIAs YCKOpeHHs. CBA3b MEXITy
BEKTOpaMH JIMHEHHBIX U YTIIOBBIX CKOPOCTEeH U yckopeHuid. [lepron u wactora obpamenus. [locTymarensHoe U BpamaTebHOES
JIBHKEHUSI. Y paBHEHUS MOCTYNATEIHHOTO U BPaLIATEIbHOTO JBHXKEHUSI.

Wuepuus, macca, uMmynbe, cuia. 3akoHsl HetoToHa. Cuilbl B IpUpPOJIE: CrUila TPaBUTAIIMOHHOTO B3aUMOJICHCTBUS, CHUIia
TSDKECTH, CUJIBI TPEHUS, BEC, CUJIBI PEAKIIH ONIOPBI U HOPMAIBHOTO JaBieHus, cuiia Apxumena. [Inactuueckas u ynpyras
JnedopManuy, BUIBI YOPYToi aedopmariin. 3akoHbl 'yKa [J1s pa3inHbIX BUIOB YIPYroi aedopMaruu.

WuepumanpHble M HEMHEPUUATbHBIE cucTeMbl oTcuéra. Cuitbl nHepiuy. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIACCUIECKON U
penaTUBUCTCKON MexaHuku. [Ipeobpaszosanus [amunes u npeodbpasosanus Jlopenna. Creactsus us mpeodpasoBanuii JlopeHiia.
ITocTynatel DiiHIUTEHHA.

3aKoHbl usmeneHusn u COXpaHeHus1.

Pa6ora. Momuocts, KITJ]. Kurerndeckasi, moTeHaNbHast U TIOJTHASL MeXaHW4YecKast sHeprun. KoHcepBaTHBHEIE U
JIICCUTIATUBHBIE CHIIBI U CHCTEMBI. CBS3b KOHCEPBAaTHBHOM CIUIBI C MTOTSHIIMANEHON SHepriell. 3aKoH M3MEHEHUS U
MpeBpaICHAS YHEPTUH, 3aKOH H3MCHEHUS ITOTHOW MEXaHHYECKON SHEPTHH CUCTEMBI Tell, 3aKOH COXPaHEHUS TOJTHOM
MEXaHUYECKOW YHEPTUU CHCTEMEBI Tell. BHEITHIE U BHYTPEHHHE CHIIEL. 3AMKHYTAask MEXaHIHIECKas CUCTeMa. 3aKOHBI
W3MEHEHUS UMITYJIhCa MEXaHUIECKOM CUCTEMBI U 3aKOH COXpaHEHUs! UMITYJIbCca MEXaHNUeCKON CUCTeMbl. Teopema o
KMHETUYECKON 3HEPTUU U TeopeMa INOTCHIUAIbHON SHEPTUu.

VY nap, BUbI yIapoB. 3alKch 3aKOHOB COXPAHEHUsI JJIsl aOCOIIOTHO YIPYTroro U abCOJIIOTHO HEYIPYTOTo yIapoB.

Teepooe meno Kak cucmema wacmuy

AGcomoTHO TBep0e Teo. LIeHTp Macc U EHTp THKECTH Tela. 3aKOH JIBUKEHHS IEHTpa Macc. MOMEHT CHJIBI
OTHOCHTEIIFHO HEMOIBIDKHON TOYKHU M HETIOJABIYKHOW ocH. MOMEHT MHEPIIMU 1 KHHETHIECKas SHEPTHS BPAIIaloIeTocs
TBEpHoro Tena. CoOCTBEHHBIC U TTIABHBIC OCH U MOMEHTHI nHepui. COOCTBEHHBIE MOMEHTHI MHEPIIMU Pa3IHYHBIX TEI.
Teopema IllTelinepa.

OCHOBHO 3aKOH JUHAMUKH BPAIIaTEIEHOTO ABIKEHHS. MOMEHT UMITYJIbCa MaTEPHATBHOM TOUKU M aOCOIIOTHO TBEPAOTO
TeJa OTHOCUTENBHO HEMOJBUKHON TOYKU U OTHOCUTEIHLHO HENOJBUKHOM OCH. 3aKOHBI U3MEHEHHUSI MOMEHTAa UMITYJIbca
MEXaHUYCCKOW CUCTEMBI TEJl H 3aKOH COXPAaHCHHSI MOMEHTA UMITYJIbca MEXaHHYECKON CHCTeMbI Teld. PaboTa cuitel mpu
BpAaIlIeHNH TBEPJIOTO Tela BOKPYT HEMOIBIKHON OCH.

Konebanus u éonnui

Konebanust, Buapl kosiebaHuii. 3aTyxaromme u He3aryxaromue konebanus. [lepnonnyeckue xonebanus. CB0OOOAHbIE U
BBIHY’KJICHHBIE KOJICOaHuUsI.

I'apmonnueckue konebanus. Juddepennuansaoe ypaBHeHHE TaApMOHUYECKHUX KoyieOaHuii u ero pemenue. ['padux
rapMoOHHYecKuX Kojebanuil. [lonsatue 06 ammuryne, yacrore, dase, nepuoze.

JuddepenunansHoe ypaBHeHHE CBOOOTHBIX 3aTyXalONIUX KoslebaHuii 1 ero perieHue. ['paduk 3aTyXaromux KoineOaHu.
[onsTHe 0 ko3 PuIMEHTE 3aTyxXaHus, IEKPEMEHTE 1 JIOTapHU(PMUIECKOM JIEKPEMEHTE 3aTyXaHHsl, BDEMEHH pelakcaliy U
JOOPOTHOCTH KOJIeOATEIBbHOM CUCTEMBI.

JuddepenunansHoe ypaBHEHHE BBIHYKICHHBIX KojeOaHuii u ero pemenue. [lonstue o pe3oHaHce.

[MonsiTre 0 MasTHHKE. MaTeMaTHUeCKui, pU3nYecKuid, 000POTHBIN M NIPYXUHHBINA MasTHUKH. [lepron konebaHuii ai1st
STHX MasATHUKOB. [IprBenenHas muuHa GU3NIECKOTO MAasTHHUKA.

CrnoxeHne TapMOHHYECKUX KoJIeOaHUil OTHOTO HampaBieHus. MeTox BEKTOPHBIX quarpaMM. bureHws.

CrnoxeHme IBYX B3aUMHO MEPIIEHANKYISIPHBIX TapMOHIYECKUX KoeOanus. urypsr Jlnccaxy.



Bonna. Mexanndeckasi BonHa. Ilonepednsie 1 NpogonbHbIE BOJIHBI. DPOHT BOJIHBI, BOJIHOBAS TIOBEPXHOCTH, HOHSITHE O
Oerymieit u ctosuei BonHe. [Imockue u ceprieckre BOMHBL J[JTMHA BOIHEL, IEPHOI U YaCTOTA BOJHHI.

JuddepennmansHoe ypaBHEHNE BOIHBI (BOJHOBOE YpaBHEHHE). Y paBHEHU IUIOCKOH OeTyIei rapMOHUYIECKOH BOJTHBIL.

VYpaBHeHue crosguell BosHbl. [IoHATHE 0 MYYHOCTSX U y3/1aX CTOAYEH BOJIHBI.

[MonsaTHe o rpymmoBoii 1 pa3oBoit ckopocTr BoJH. Juctepcns BoaH. CKOPOCTH PaCHpOCTPaHEHUS BOJTH B pa3IMIHBIX
cpenax.

®u3nyecKue 0CHOBBI MOJIEKYJISIPHO-KHHETHYECKOH Teopun
Hoeanvuulii 2a3

OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KHHETHUeCKOi Teopuu. [ToHsTue 006 naeanbHoM raze. OCHOBHBIE ypaBHEHUS
MOJIEKYJIIPHO-KHHEeTHYecKoi Teopuu. CteneHn cBoO0 b MoKyl CpeaHsisi SHEpIus TEIIOBOTO ABUKEHHS MOJICKYJIBI.
AOGcomoTHas TeMneparypa.

MaxcBeIDIOBCKOE pacIipeesieHie MOJIEKYJ 1o cKopocTsaM. [loHsaTre o Hanboee BeposSTHOH, cpenHel apu(MeTHIecKoi n
CpenHel KBagpaTHIeCKOi CKOPOCTSIX TEIIOBOTO JIBIKEHHUS MOJIEKYT HACAIbHOTO Ta3a. bapomerpudeckas dopmyna.

VYpaBuenne Menpeneesa - Kimaneiipona. M3otepMudeckuii, m300apHaecKiii, H30XOPUIECKIHA, afia0aTHBIA 1 TOTUTPOITHEIHA
npoueccsl. OCHOBHOE YpaBHEHHE COCTOSHHS HIECATBHOTO ra3a M €T0 3aliCh A Pa3IndHbIX H30mporeccoB. CMech ra3os.
3akoH JlanpTOHA AJI1 CMECH T'a30B.

Peanvnuiit 2a3z

PeanbHsle ra3el. YpasHeHus Ban-nep-Baansca amst peangsHoro rasa u ero ananu3s. Kputudeckoe coctosiHue rasa.

BHyTpeHHss 5HEprus peanabHOro rasa.
Henenun nepenoca

DddexTuBHBIN TUaMETp MOIEKYJIb. UHCIO CTOJKHOBEHHIA U CPEIHSISI JJTHHA CBOOOIHOTO pobera MoJieKyJ1. SIBieHus

nepeHoca B razax: 1u(dy3us, TEIUIONPOBOJHOCTh U BSI3KOCTb.

Ilepeoe nauano mepmoounamuxu
TepmoauHamuueckas cuctema. BHyTpeHHsist sHeprus cuctemsl. KonnuecTBo TemIoThl. TenioeMKOCTh, BUABI
TeIIOEMKOCTH. CBSI3b TETIOEMKOCTH M BHYTPEHHEH SHEPTHH C YHCIIOM CTETICHEH CBOOOIBI MOJICKYII.
[lepBoe HauaO TEPMOTUHAMHUKH U €TO IPUMEHEHHE K pa3IMIHBIM H3ompoIeccaM. Pabota uaeambHOTo rasa.
Bmopoe nauano mepmoounamuxu
Oo6paTuMbie U HeoOpaTuMbIe Tpotiecchl. Kpyropeie mporiecchl. [TpuHIum AeWCTBUS TSIUIOBON MamuHbI. VaeanpHas
teruioBas MamuHa Kapuo u e€ KI1/I.
OHTponus. Bropoe Hauano TepMOIMHAMUKH U €T0 CTaTHCTHUECKUH CMBICIT.

DJIeKTPOCTATHKA.

DJIeKTPOCTATHYECKOE TIOJIE, €r0 OCHOBHBIE CBOMCTBA M XapaKkTepUCTHKH. ['padrueckoe H300paxeHHe 3JIeKTPOCTATHIECKOTO
TOJIS: CUJIOBBIC JINHUH U SKBUITOTEHIIUAIIH.

TouveuHBIH AIEKTPUUESCKHUI 3apsi1. 3aKOH COXPAHSHUSI AIIEKTPUIECKOTo 3apsiaa. HanpspkeHHOCTh M OTEeHIHA
HETO/[BIKHOTO TOUSYHOT0 3apsiia. 3akoH Kynona. [IpUHIUIT CYyNepIIO3ULIUH IS SJIEKTPOCTATUYECKHUX MOJICH.

[MoTeHIaNbHasE SHEPTUS HIEKTPOCTATHIECKOTO B3aUMO/IEHCTBHS TOYSUHBIX 3apsijoB. PaboTa 3/1eKTpoCcTaTHuecKoro moJst
0 TIEPEMEIICHUIO TOYSUHOTO 3apsi/a.

IIpoBoaHMKM U AMAIEKTPUKU. Buabl nuanekTpukoB. IIpoBOAHUKY U AMAIEKTPUKHU B 3JIEKTPOCTATHYECKOM HoJie. [1oTok
BEKTOpa HANpPsHKEHHOCTH ANIEKTprYecKoro mois. Teopema Octporpajckoro-I'aycca aist 3IeKTPOCTaTHUECKOTO MOJIs
HCTIOABUXKHBIX 3apA/10B B BAKYyME U B BEIICCTBE.

DIEeKTPOEMKOCTh YEIUHEHHOI'0 IPOBOJHUKA U KOHJeHcaTopa. Busl koHneHcaTopoB. DopMyIisl 11 pacyera
3IEKTPOSMKOCTH ITUIOCKOTO, IIMJIHHIPUIECKOTO U c(HhepUIeCKOro KOHICHCATOPOB. BHIbI COeIMHEHNS KOHIEHCATOPOB. DOPMYITbI
JUTSL OTIPEICIICHHUS] eMKOCTH OaTaper KOHICHCATOPOB. DHEPIUs SJICKTPHUUECKOTO MMOJIS YEAMHESHHOTO MPOBOIHUKA H
KoHIeHcaTopa. O0beMHasl IIIOTHOCTh SHEPTHUHU ICKTPUIESCKOTO OIS,

DNEeKTpUIECKUi Tunoib. HanpsykeHHOCTh M MOTEHIIHAT TOYSYHOTO JHITOIIS.

ITocTOAHHBII 2JIEKTPHYCCKHUIH TOK
Onekrpudueckuii TOK. [10CTOSHHBINA IIEKTPUIECKHUIA TOK U €r0 OCHOBHBIC XapaKTEPUCTHKH: CHJIA TOKA W TUIOTHOCTH TOKA.
Comnporusnenune npoBogHKKa. [TociieoBaTeIbHOE U TApAIUIEIbHOE COSIUHEHHS IPOBOAHUKOB.
3akonbl Oma u J[xoyis-Jlenna. PaboTa 1 MOIITHOCTH MOCTOSTHHOTO dJIeKTpudeckoro Toka. [IpaBuna Kupxroda ams pacuera
DJICKTPHUUICCKUX ueneﬁ IIOCTOSIHHOTO TOKaA.
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MarnuTHOe 1moJie

MarauTHOE T10JIe, €T0 OCHOBHBIE CBOWCTBA 1 XapaKTEepUCTHUKH. | padudeckoe n3o0paskeHne MarHUTHOTO TIOJIST: CHIIOBBIE
JIMHHUH BEKTOpa MarHUTHON MHIYKIWH. [I0TOK BEKTOpa MarHUTHOM MHIYKLIUU.

3axoH brno-Cagapa-Jlanmaca. [IpHHINT CyTIepIO3HINH TSI MATHUTHBIX T0J1eld. MarHUTHOE T0JIe IPSMOJIMHEHHOTO
MPOBOJIHMKA C TOKOM KOHEYHOW M OECKOHEUHOH JUIMHBI, OECKOHEYHO JUTMHHOTO COJICHOU/Ia U TOPOHa C TOKOM, B LICHTPE
KPYTOBOT'O BUTKA C TOKOM.

Cunsl Amnepa u JlopeHua. [[BikeHHe 3apspKeHHBIX YacTUI] B MATHUTHOM IoJie. B3aumozelcTBre ABYX MapauleNnbHbIX
MPOBOIHUKOB C TOKOM. PaboTa MarHUTHOTO MOJIS 110 MEPEMEICHUIO IPOBOJJHUKA U KOHTYPa C TOKOM. MarHuTHBIH
MeXaHHUUECKUIl MOMEHT KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.

JlnamMarHeTHKH, TapaMarHeTHKU U (peppoMarHeTHKH. 11X 0COOEHHOCTH 1 OCHOBHBIE XapaKTEPHCTHKH. 3aKOH TOJHOTO
TOKa JUI1 MArHUTHOTO ITOJISl B BAKYyME U B BEIIECTBE.

DJIEeKTPOMAarHeTu3M
OmnsiTel @apanes. SIBneHNe AIEKTPOMArHUTHOM HHAYKINH. 3akoH Dapazest Ui 3IeKTPOMarHUTHOW HHyKImH. [IpaBmito
Jlenna. SIBneHue caMOMHIYKINY U B3aUMHOM WHIYKIHU. IHAYKTUBHOCTH KOHTYPA M COJIEHOHMA. DHEPT U MAaTHUTHOTO MOJIA
KOHTYypa ¢ TOKOM U COJICHOHMA.
IlepeMeHHBIH 1€KTPUYECKUH TOK
IlepeMeHHBIN 3JIEKTPUYECKUNA TOK U €M0 OCHOBHBIE XapAKTEPUCTUKHU. Llenb nepeMeHHOro ToOKa TOIbKO ¢ aKTHUBHBIM
COTIPOTHBIICHHEM, C YUCTOH €MKOCTBIO M YUCTOM MHAYKTUBHOCTHIO. 3aK0HBI OMa U BEKTOPHBIE AUAarpaMMBbl IS TAKUX IETeH.
Ilens mepeMeHHOI0 TOKa, COeprKallas IOCIeA0BaTENbHO COeAUHEHHbBIE aKTUBHOE CONIPOTUBIIEHUE, EMKOCTh U MHAYKTUBHOCTb.
3akoH OMa U BEeKTOpHas JuarpamMma Ajsl Takoi Ienu. SIBIeHne nociie10BaTelbHOTO U NapaieIbHOTO PE30HAHCA B LIETH
MepeMEHHOT0 TOKa.
Ornrrnka
ONeKTpOMarHUTHBIE BOIHBI M UX CBOWCTBA. [1Ikana anekTpoMarHUTHBIX BOJH.
Humepgepenyun ceema
BonHoBast mpupoa cBeta. MOHOXpOMaTHYECKHE M KOTEPEHTHBIE BOJIHEI. SIBleHne nHTEp(epeHInH cBeTa. Y CIOBHSA
ycuieHus U ocnabyieHns cBeTa npu uaTepdepenmu. VaTepdepeHnns cBera B TOHKHX MuiéHKax. Kompna HeloToHa.
Augpparkyus ceema
Judpaxuus ceeta. udpaxuns Openens u Gpaynrodepa. [Ipunnun I'toitrenca-Openens. Metoxn 300 Openenst.
Hudpaxips OpeHenst Ha HeOOIBIIIOM KPYTJIOM OTBEPCTHH U Jucke. Judpakius OpayHrodepa Ha OTHON U MHOTHX IIEIIAX.
JudpaxunonHas pemerka U €€ OCHOBHbIE XapakTepuCTHKH. Bunbl qudpakunonnsix peurerok. @opmyna qudpakiunoHHOR
PEIIEeTKH.
B3zaumooeitcmeue ceema c geujecmeom
[ornowenue cera. 3akon byrepa. Paccesinue cBera. 3akon Penes. ucnepcus csera.
Ilonapuzayuu ceema
SBnenue nonsipusanyu ceeta. EcTeCTBEHHBIN U MONISIPU30BaHHbINA CBET. Buasl nonsapusannu. CTeneHs NOJIspU3alum.
CriocoObI OTYYeHHUs THHEHHO MOIIPU30BAaHHOTO cBeTa. 3akoH bprocrepa. 3akon Maioca.
OnTHyecky akTUBHBIE BemecTBa. DOpMyIIbI A1 ONPEENCHHs yIila HOBOPOTA INIOCKOCTH MOJSIPU3aLUH B ONITHYECKU
AKTUBHBIX BEILECTBAX.
Tennoeoe usnyuenue
TemnoBoe m3nmydenune. OCHOBHBIE XapaKTEPUCTHUKHU TEIIOBOTO M3TydeHUs. AOCOIIOTHO YepHOe TeNo, Cepoe TEeNo U UX
OTJIMYMS OT pealbHbIX Tesl. Mozesb abCoIOTHO YepHoro Tena. KpuBbie TeIIoBoro u3iy4eHus abCoI0THO YEPHOTO Tela.
3akoHbI TerwIoBoro m3nyyenus: Kupxroga, Credana-bonbiivana, Buna, Panes-/[xunca, [Tnanka. [Toustue 06 YO
Karactpode.
Domorghghexm
SBnenue pororddexTa 1 ero BUABI. 3aKOHBI BHEMIHEro GpoTodddexra. YpaBHeHne DWHIITEHHA U1t PoTodddeKTa.
[NonsiTre 0 paboTe BBIX0/A M KpacHOM rpanune Gportorddexra.

AToMHas U aaepHas ¢puznka. OU3NKa 31eMEHTAPHBIX YaCTHI

SIBneHne paguoakTHBHOCTH. 3aKOHBI paroakTHBHOCTH. O003HaUeHNE ATOMHBIX sJep.

Bunbl pagroakTUBHBIX U3JIy4Y€HUH U UX cBOMcTBa. KocMuueckoe nzinyueHue.

CoBpeMeHHBIE TIPEICTABICHHS O CTpoeHNH aTtoMa. CocTaB aTOMHOTO Aapa. MaccoBbIe 1 3apsAI0BbIe YUCa. S IepHbIe CHITBL.
Jedext Maccel 1 RHEPTHUS CBSI3M sIpa. SaepHbIe peakuy ¥ UX OCHOBHBIE THITHL.

KopnyckyiisipHO-BOJIHOBOM Ayaln3M CBOMCTB BelecTBa. BonHbl ne bpoits.

CootHomenne HeonpeaenéHuocteil I 'eiizenbepra. Bpemennoe u crarmonapaoe ypasaenus llpenunarepa. Boarosas
(yHKIUS 1 €€ CTaTUCTUYECKUH CMBICII.

Ipunnun Iaynu. [ToHATHE 0 KBAHTOBBIX YHCHAX.

[TpuHIMI HEPAa3TMYMMOCTH TOXKIECTBEHHBIX YacTull. depmMuoHb! 1 6030HBI. Pacnipenenenne ®epmu-/lupaka u

Boze-Ditnmreiina.

DJeMeHTapHble YaCTHIBI M THITHI UX B3auMojeicTBui. Knaccudukarus sneMeHTapHbIX yacTHl. KBapku.



TpeﬁoBamm K BBINTIOJTHCHUI0O KOHTPOJbHBIX 3alaHMi

CTyIeHT HOJDKeH PeIInuTh JecsITh 3aad TOTO BapuaHTa, HOMEpP KOTOPOTO COBIANACT ¢ TOCIEIHEH (POl HoMepa ero
3a9€THON KHIKKH. KaTeropmdaecku 3ampemniaeTcss H3MEHSATh YCIOBHSA 3a7ad WM 3aMEHSTH YCIOBHUS 3a1ad, B3SATHIX U3 IPYTHX
BapHaHTOB. PabOTHI, BEIITOTHEHHBIE C HAPYIICHISIMH, TPUHAMATHCS HE OyIyT.

[Ipu BEITOTHEHUN KOHTPOIBHBIX 3aIaHIH CTYICHTY HEOOXOIUMO PYKOBOICTBOBATHCS CICIYIOIINMHE IIPABHIIAMH:

1. KoHTposbHBIE 3a/1aHMs BBIIIOJHSIOTCS B OOBIYHOW INKOJIBHOM TeTpagy, Ha OOJIOKKE KOTOPOH NMPHUBOJATCSA CBEICHUS IO
crieiyronieMy oopasiy:
Crynenr
BI'TY um. B.I'. lllyxoBa
Angpees H. I1., rpynna HCp -241
HOMep 3a4€éTHOM KHIKKU 257320
Anpec: r. Hle6exkuno, CoBerckas yJ., 4, kB. 1
KonTtponbnas padora Nel
Bapuant Ne 0

2. KoHTposbHOE 3aaHue BBINONIHAETCA depHuiIaMu. s 3ameudaHuil mpenopgaBaTens ocTaBisitorcs moist. Kaxnas 3zamada
JIOJDKHA HAYMHATHCS C HOBOW CTPaHMIBI. Y CIIOBHUS 3324 IIEPEMIChIBAIOTCS 0€3 COKpaIIeHHH.

3. PemeHus MOIKHBI CONPOBOXIATHCS MOSCHEHUSMH, PACKPBIBAIOIINMH (U3UIECKUI CMBICT MPUMEHSEMBIX (GOpPMYN HIIN
3aKOHOB.

4. Heo6xoanmo pemmuTh 3agady B 00IIEM BHIE, T.€. BHIPA3UTh HCKOMYIO BEJIMUMHY Yepe3 OyKBEHHbIC 0003HAUCHUS BEIHUMH,
3aJJaHHBIX B YCIOBUH 3aa4H.

5. IoncraButh B OKOHYATENbHYIO (hopMyry Bce BelnW4MHBI, BhIpaxkeHHbIe B cucteme CH. IIpomsBecTd BBIYMCIICHHS U
3aIcaTh OTBET.

AJ'[l"OpI/lTM pemieHuda 3aaav 1mo (1)n3mce

B Buny TOro, 4to yHMBEpCaJbHOW METOJUKU PELICHUS 3aad HE CYLIECTBYET, HMKE IIPUBOIUTCS IPUMEPHBIM aIrOPUTM,
KOTOpBIi oOerynt Bam perieHue 3anau no ¢usmnke.

1. BHMMaTeIbHO MPOYMTATH 3a/1ady. Y CTAHOBHUTH B OOIIUX YepTax yCJIOBHS 3aJaull U KAKUM (U3MUECKUM 3aKOHAM OHH

OTBEYAIOT.

CraenaTb KpaTKyIO 3allUCh YCIIOBHA 3afjauu. Bce naHHble 3a1a4n BIpa3uTh B equHMNAX cuctemsl CH.

3. Crenarb 4epTex, CXeMy WIH PHUCYHOK, ITOSICHSIIOIINE YCJIIOBHE 33Ja4H. YKa3aTh Ha YePTEe)Ke BCE NaHHBIE M HCKOMBIE
BEJIMYMHBI 33]]a4H.

4. Hanwucatp ypaBHEHHE WM CHCTEMY YpaBHEHHi, OTOOpa)KarOUIMX MPOMCXOMISINI B YCIOBUM 33Aa4yd (DU3NUECKHI
nporecc. [Ipr He06X0ANMOCTH BEKTOPHBIE YPABHEHNUS 3aIIMCaTh B IPOCKIIMSIX HA OCH KOOPIUHAT

5. Hcmons3ys yciaoBUS 3aJadyd U 4EpTEX, IIpeoOpa3oBaTh MCXOIHBIE PABEHCTBA TaK, YTOOBI B KOHEYHOM BHJE B HHUX
BXOJWJIH JIMIIb YIOMSHYTHIE B YCIOBUAX 3a7jadl BEJTMUMHBI U TAOJIHMYHbIEC JaHHBIE.

6. PemuTp 3amady, Moiy4yuB OKOHYATENbHYIO (OpPMYNy B OYKBEHHOM Buje. [IpoBEepUTH pPa3sMEpHOCTb MOJIYYEHHOTO
paBEHCTBA M €CIM OHAa COBIAJACT, IOJACTABUTb B HEE HCXOAHBIE JAHHBIE W IPOU3BECTU  BBIYMCICHUS.
IIpoananu3upoBaTh NOIY4YEHHBIN PE3yNIbTAT U 3aIIMCATh OKOHYATENIbHBIN OTBET.

>



BOITPOCHI ISl TOATOTOBKHU K DK3AMEHY
Cemectp 2

Mexanuka

1. KunemaTuka nocTynareabHoro JsuxeHus. OCHOBHbBIC TOHSATHS U ONPEICTICHUS: CUCTEMAa OTCUETa,
nepeMelieHme, MyThb, CPeAHAS, CpEeIHsIA yTeBass © MTHOBEHHAas CKOPOCTH, CPEJIHEE U MTHOBEHHOE
YCKOpEHUS, TAHTEHI[MalbHasl U HOpMaJIbHAS COCTABJISIOUIUE YCKOPEHUS, IOJIHOE YCKOPEHUE TeJa.
2. KunemaTtuka BpamarteabHOTo ABMKEHUSA. OCHOBHBIC TIOHITHS M ONPEICIICHHS: YOI IIOBOPOTA.
VYrioBasi CKOpOCTh U YriioBoe yckopeHue. CBA3b MEXKYy BEKTOPAMU JTUHEHUHBIX U YIJIOBBIX CKOPOCTEH U
yckopenuit. [lepuosa u yactota oOparieHus.
3. JluHaM#Ka MOCTYMaTeNbHOrO ABMKEeHHsI. OCHOBHBIC TIOHATHS U ONPEACICHUS: TOCTYATeIbHOE
JIBIDKEHHE U ero ocoOeHHOocTH. CHila Kak Mepa MEXaHHYEeCKOTO B3aMMOJCHUCTBHUA. SIBIeHUE
WHEPIUHU Tejla, Macca. 3aKOH COXPAaHEHUS MaccChl.
4. Cunbl B MexaHuke (onpenaenenus, Gpopmyinl). [IpaBuno onpeaeneHus cui, IeHCTBYIOMMNX HA
TEJO.
5. JIlunamuka BpamareabHoro ABrmkeHus. OCHOBHBIC MTOHSATHS U ONPEICICHUS: BpalllaTeIbHOE JIBHIKCHHE
U er0 0COOCHHOCTH, MOMEHT WHEPIIMH, MOMEHT CHJIBI.
6. 3akonsl HeroToHa. Mx dusnueckoe comepxaHue.
7. Pabota, momHocth, KIT/I, ummyibsc, Buasl sHepruu. Mx onpeneneHus, GOpMYJIbI.
8. IlonsTue abCOIOTHO TBEpAOro Tea. L{eHTp uHepiyK (MacChl) U IEHTP TSHKECTH Tella. 3aKOH
JIBW>KEHUSI IIEHTpa Macc.
9. MOMEHT CHJIbI OTHOCUTEIHBHO HETIOABMYKHON TOYKH U HETIOABMKHOM ocu. OCHOBHOMW 3aKOH
JIMHAMUKHU BpallaTeIbHOrO JIBUKCHHUS.
10. Kunernueckas sHeprus Bpaiarorierocs TBEpaoro tena. Teopema Kénura. PaboTa cuiasl npu
BpalIEHUU TBEPJOrO TeJIa BOKPYT HEMOBUKHOM OCH.
11. MoMeHT cuiibl, MOMEHT UHEpPIIMU, MOMEHT uMItylbca. X onpenenenus, Gopmybl.
12. 3akoHBI U3MEHEHNUS B MEXaHHKE ((DOPMYITHPOBKH, MaTEMaTHIECKas 3aIIMCh, OCHOBHBIE ITOHSTH).
13.3akoHbI coxpaHeHHs B MexaHHKe (POpMYITHUPOBKH, MaTEMATHUUYECKas 3alUCh, OCHOBHBIE MTOHSTHS).
14. CronkHoBeHue yacTull. Y aap, BUAbI yAapoB: YIPYTruil U HEYIPYrUil yaapel, aOCONIOTHO yIPYTruil U
a0COIOTHO HEYNPYTUH yaaphl. 3aliCh 3aKOHOB COXPAHEHHS UMITYJIbCA U DHEPTHH sl a0COIIOTHO
yIpyroro v abCOMIOTHO HEYIIPYTOTO yAapOB.

JIEeKTPOCTAaTHKA
15. DaekTpocTaTuyeckoe MmoJje, €ro OCHOBHBIE CBOMCTBA U XapaKTepucTuku. ['paduueckoe
M300paKkeHNE PIEKTPOCTATHUSCKOTO TOJIS.
16. ToyeuHbI AIEKTPUUECKUI 3apsa. HanmpsokeHHOCTh M IMMOTEHITMA HEIOABM)KHOTO TOYSUHOIO 3aps/a.
3akon Kynona. [IpuHInn cynepno3umnuu Jjis 3JeKTPOCTaTHYSCKUX TTOJICH.

17. [ToTrenunanpHas OHCPIUsA SJICKTPOCTATHYCCKOI'O B3aHMO/JICHCTBUA JABYX TOUYCYHBIX 3apsAa0B, CUCTCMbI
TOYCYHBIX 3apsJ0B. PabGoTa AJICKTPOCTATUYCCKOT'O ITOJIA ITO0 IEPEMCIICHUIO TOYCYHOI'O 3apAaaa.

DJIeKTPUYECKHUI TOK
18. DieKTpUYECKH TOK M €r0 OCHOBHBIC XapaKTEPUCTHKHU: CHIIA U IJIOTHOCTh TOKa. PaboTa u
MOIITHOCTh TOKa Ha yJacTKe ISITH.
Pa6ora, momuocte u KIIJI ucrounuka Toka
19. 3akonsl OMa u JIkoyns-JIeHma.
20. IIpaBuna Kupxroda mis pacuera 2JIeKTpUUECKHX eTel MTOCTOSTHHOTO TOKA.

MouiekyJsipHasi pu3uKa v TEPMOAUHAMUKA
21. Ocuogubie nonoxenuss MKT. [louarue 00 uaeansHoM raze. OCHOBHBIE YPaBHEHHS MOJICKYJISIPHO-
KHMHETUYECKOU TEOpHH.
22. TepMonuHaMu4ecKas cucTeMa. BHyTpeHHsIsl SHeprusl cucTeMbl U e€ cBoiicTBa. KonmuuecTBo
TEMI0THL. Bubl Tennonepenayun: TEMIONPOBOIHOCTh, KOHBEKIHS U TEMJIOBOE U3JyUECHHUE.
23. VineanbHblii U pealibHBIN ra3bl, HX OCHOBHBIE OTINYHs. OCHOBHBIE TEPMOIMHAMUYECKHE TTaPAMETPHI
cucreMbl. M3omporiecchl: M30TEPMUYECKHM, M300apUUYeCcKuil, U30XOPUIECKHM, afrnabaTHBIH,
MOJIMTPOIHBIN. ['a30BbI€ 3aKOHBI 71 HUX.
24. YpaBHEHUs COCTOSHHS UcalbHOTO0 ra3a: Menaeneena - Kimaneitpona, Knamnelipona.
25. Cmech ra3zoB. 3akoH JlanbToHA AJIsE cMecH ra3oB. [loHsITHE 0 MapuUalbHOM JaBICHUU rasa.
26. IlepBoe Hayano TepMoauHaMuku. PaboTa naeanbHOTrO0 rasa.
27. Ypasuenue Ban-nep-Baansca. 3oTepMsl peaibHOTO rasa.



KonTposnbnas Ne 1 cemecTp 2 BapuanT Ne(

Touka ABMKETCS 110 OKpy)kHOCTH paguycoM R =400 cm. 3akoH eé ABHKEHHS BhIPaXKaeTcs
2 .
ypaBHeHHEM S = (8 =2t )M . Haitnure MmomenT Bpemenu t, korna HOpMaIbHOE YCKOPEHUE TOUKH

2 .
paBHO 9 m/c”. Onpenenure CKOPOCTh U ; TAHTCHIMAIBHOE H MOJIHOE YCKOPEHHS TOUYKH B 3TOT MOMEHT
BpPEMEHHU.

2. MaxoBUK, IMCIOIIN BUJ] TUCKA PAJTHYCOM R =40 cm 1 maccoii 50 xr, MOXeT BpalaThcsi BOKPYr
TOpPU3OHTANIBHON Oocu. Ha 3Toi ocu xkecTko 3akperieHn mkuB paguycom I =10 cwm. Ilo
KacaTeJIbHOU K IKMBY MPUJIOKEHA MOcTossHHas cuita F = 500 H. Yepes ckolbKO BpeMEHHU
MaxOBHK pacKpyTHTCs 10 9acToThl N =1 06/c?

3. JIBe mpy»xuHsbI )xecTKocThio K1 = 300 H/Mmu k=500 H/m ckpemieHsl mocieaoBaTeabHO.
Omnpenenure paboTy IO pacTsHKEHHUIO 00eUX TIPYKUH, €CIIU BTOpasi MpyKUHa ObljIa pacTaHyTa
Ha 3cM.

4. ]IBa mIacTUIMHOBBIX LIAPUKA ABMXKYTCS HaBCTpeuy APYT ApYry co ckopocTsamu 7.2 km/4 u 400 cm/c.
Haiinute cKOpOCTh IIAPHKOB MOCIIE a0COIIOTHO HEYIPYTOro yAapa U KOJIUYECTBO TEIUIOTHI,

BbIJICTIUBIIIEECS TTPU 3TOM. Macchl Ten cooTBeTcTBeHHO paBHbl 2000 T'u 1 KT

5. Illapuk maccoii 50 T, mpuBsA3aHHBIA K KOHILy HuTH jmuHo# |; =1 M, BpamaeTcs ¢ yacroroii Ny = 106/c,
OMHMPAsiCh Ha TOPU3OHTAIBHYIO INIOCKOCTh. HUTh ykopaunBaeTcs, npubauxkas mapuK K OCU Bpa-

menus 1o paccrosuus |, = 0,5 M. C kaxoit yacToToii N, GyaeT IPH 3TOM BPaIAThCs MAPUK?

Kakyrw paGoty A coBepuiaer BHEIIHsAs CUJa, YKOpaunBas HUTh? TPEHHUEM IAapUKa O MIOCKOCTh
npeHeOpeyb

6. Touka coBeplIaeT rapMOHHYECKHE KoJiebaHus. B HEKOTOpbIf MOMEHT BpEMEHH CMELICHUE
Touku X = 5 CM, ckopocTh ee U = 20 CM/C u yckopenue a = - 80 cM/ c?. Haitmre LMKJITYECKYIO
4acTOTy U Nepuoj Kolebanuii; a3y koneOGaHMH B paccMaTpHBAaeMblii MOMEHT BPEMEHH U
aMILTUTYLy KOJIeOaHUH.

7. Tlpu narpeBanuu uaeanbHoro raza Ha A7 = 1 K mpu nocTOSHHOM IaBIeHHH 00bEM ETO YBETHIHIICS
na 1/350 nepsonauansHOro oobema. Haiinnre HavanbHyio Temmeparypy | rasa.

8. Kucnopon wmaccoii M =2xkr 3anuMaer o6beM V1= W’ HaxXOJUTCA MOJ] AaBICHUEM
p1=0,2 MIla. I'a3 6bi1 HAarpeT cHavYaga Mpu MOCTOSHHOM JaBlICHUHU J0 00beMa V, = 3]1/!3, a 3aTeM
IIPU MOCTOSIHHOM oObeMe j1o nasienust p = 0,5MIla. Haiimure: 1) u3smeHeHue BHYTpEHHEH
sueprun AU rasa; 2) coepuiernyro nm pa6ory A ; 3) konmudectso Temnotsl Q,nepenanHtoe rasy.

9. DrexTpuyeckoe MoJie CO3aHo JABYMs OECKOHEUHBIMH MapauleIbHBIMU IIACTUHAMHU, HECYILTUMHU
. . 2

OJIMHAKOBBII paBHOMEPHO pacHpeesieHHbli no miomaau 3apsia (o= 1 aKn/m”). Onpenenure

HaINpsLKEHHOCTH E nons: 1) Mexty muiactuHamu; 2) BHE TUIACTHH.

10.  Kongencarops! snekrpoemkoctsaMu C; = 10 u®, C; = 40 u®, C3 = 2 u® un

C4=30 u® coeMHEHBI TAK, KAK 9TO TIOKA3aHO HA PHCYHKE.
Omnpenenure 3JIEKTPOEMKOCTh 3TOH 0aTapen KOHJIEHCATOPOB.




Kountponbnas Ne 2 cemectp 3 BapuanT Ne 0

1. Tlporon, mpomeamuii ycKopsromLyro paznocts norennuanos U = 600 B, Bieren B 01HOpoIHOE

MarauTHOE noje ¢ uaaykuueil B = 0,3 Tun u navan gsurarscs no okpysxkuoctu. Onpenenure paguyc R
9TOU OKPYKHOCTHU.

2. B 0HOPOAHOM MArHMTHOM I0JI€ MEPICHANKYISPHO JTHHUSIM HHIYKIIUHA PACIIOJIOXKEH IIOCKUI
KOHTYp miomanaso S = 400 e’ [MonjepxuBas B KOHType nocTosHHyIo cuny toka | =20 A, ero
NEPEMECTUIIM U3 MOJIs B 06J1aCTh IPOCTPAHCTBA, I/Ie MoJe OTCYTCTBYeT. Onpenenure MHAYKIHIO B
MAarHUTHOTO TI0JIs, €CJIM IIPH IEPEMEIIEHUU KOHTYypa Oblia coBepmena padora A = 0,2 /.

3. IIpsMoii mpoBo, IO KOTOpoMy TeueT Tok 1=/ KA, pacronoxkeH B 0JHOPOAHOM MarHUTHOM MOJIE
TepreHIuKyIsapHo TuHuaM uaaykuuu. C kakoii cunoii F neiicTyeT nose Ha oTpe3ok mpoBoa JITHHOM
| = 1 m eciiu marauTHas unaykuus B pasna [ 171?

4. Yactuua, Hecyas OJWH 3JIEMEHTApHBIN 3apsj, BIETeNa B OJJHOPOJHOE MAarHUTHOE TOJIE
WHIYKIUEen B=0,5Tnnoxn yrioM o = 60° K HalmpaBJIeHUIO JMHUM HHAYKUMH. OmnpenenuTre Ccuily
Jopenna F, ecmu ckopocts wacTuner v = 10 M/C.

= PR TN
5. CKOJBKO JUIMH BOJIH MOHOXPOMATHYECKOTO CBETa ¢ 4acToToi kosebanuit 5 10~ ' ynoxkwurcs Ha
mytu amunoi | = 1,2 Mm B crekne (€ =7) ?

6. ITy4ok cBeTa, MAYLINI B BO3AYXE, MAJAET HA TIOBEPXHOCTD JKHUIAKOCTH MO yIioM & =94°.
Onpenenute yron npeaomieHus [ mydka CBETa, CIM OTPAKEHHBIN MyYOK TOJTHOCTBIO MOJIAPU30BaH.

7. Tlotok sueprun D,, u3nydaeMslii U3 CMOTPOBOTO OKONIKA [IABUIIBHOM T1eun, paseH 30 Br.
Onpenennte Temmeparypy 1 Tedn, ecii IOMah OTBEPCTHS S = 4 cM,

8. Ha noBepXHOCTb KaJus NagaeT MOHOXpoMaTudeckuii cBeT (A = 250 HM) UTOObI IIPEKPATUTh SMUCCHIO
5JE€KTPOHOB, HY’KHO HPUIIOKHUTh 3a/IepKUBAIONIyI0 pasHocTh notennuanos U ne menee 2.5 B.
Onpenenure paboTy Bbixoaa A 2IEKTPOHA C TIOBEPXHOCTH KaIlHs.

9. Omnpenenure sHepruio £ , Maccy 7 1 MMITYIIbC P hoToHa, KOTOPOMY COOTBETCTBYET JJIMHA BOJIHBI
A =350 aM

10. Ompenenute, CKOJIBKO MPOTOHOB M HEUTPOHOB CO/IEPIKAT CIEAYIOIINE S/Ipa, a TaK Ke UX TUAMETPHI:

1) 5aFe; 2 WAg.




KonTponbnas Ne 1 ceMecTp 2 Bapuant Ne 1

. 2
1. JIBwkeHue MaTepHalibHOM TOUKH 331aHO ypaBHEHUEM X = (4 —0,05t )M . Onpenennte MOMEHT

BPEMEHH, B KOTOPBIM CKOPOCTh TOYKHU paBHA HyII0. HailguTe KoopaAuHaTy U YCKOPEHHUE B ITOT MOMEHT.

2. Hakj0HHas IJIOCKOCTH, 00pasyromas yron 25° ¢ mI0CKOCTBIO FOpH30HTa, HMeeT iy | = 2 M.

Terno, ABUTasch PaBHOYCKOPEHHO, COCKOJIB3HYJIIO C 3Tl IIockocTH 3a Bpems L = 2 ¢. Onpenenure
K03((UIMEHT TPEeHHS Tella O MIOCKOCTb.

3. JIBe npyxwunsbl )kecTKOCThIO K1 = 100 H/Mu k2, =500 H/M ckpemnsieHsl Mociaen0BaTeIbHO.
Omnpenenuts paboOTy IO PACTSKEHUIO 00CUX TMPYKUH, €CJIU BTOpas NMPyKWHA Oblja pacTsHyTa

Ha Al=5cm.

4. Teno maccoit M =5 xr 6pomeHo mox yriaoM O = 30° K TOPU30HTY ¢ HAYAITLHOW CKOPOCTHIO
Vo = 20 m/c. [IpeHeOperas CONPOTUBIIEHHEM BO3yXa, Haimute : 1) HMITYJIbC CHIIBI, ICHCTBYIOLICH Ha
TEJO, 38 BpEMs €ro nouieta; 2) usmMenenue AP ummysbca Tena 3a Bpems mosera.

5. HpI/I IMOATOTOBKC UI'PYHICYHOI'O ITUCTOJIETA K BBICTPCITY IIPYKUHY C JKECTKOCTBIO 8 H/CM CXXaJIn Ha

50 MM. Kakyro ckopocTs mpro6peTér myis Maccoit 20 T npu BeICTpENe B TOPU30HTAIBHOM HAITPABICHUH.
Tpenuem npereOpedn.

6. Ornpenenute Nepuoj, JTUHEHHYIO YaCTOTY Ha4aJbHYIO a3y KojaeOaHui, 3aJaHHbIX YpaBHEHUEM

pao

x=AsiNo(t+7) e w=0572% , r=0.2c.

c

7. B cocyne BMmecTuMOcCTbIO V = 5 11 HAXOAUTCS aTOMAPHBIA BOAOPO/, KOJJMYECTBO BEIIECTBA KOTOPOTO
pasHo 0,1 monb. OnpenenuTe MIOTHOCTh rasa.

8. Kucnmopon wMaccoit M =2kr 3aHuMaer 00BEM V= M wu HaXOJIUTCS IO JaBJIEHUEM
p1=0,2 MIla. I'a3 ObLI HATPET CHAaYaja IPU MOCTOSHHOM JaBJIEHUH 10 00bemMa Vo, = 3M3, a 3aTeM
IpU MMOCTOSSHHOM 00BbeMe 10 AaBICHUS P2 = 0,5MIla.
Haiinute: 1) usmenenue Baytpenneii sueprun AU rasa; 2) coepiennyro um padory A ;

3) xkonmuecTBo TemtoThl Q,mepenannoe rasy.

9. Jlanb! nBa mapuka maccoid M = | r kaxaeiit. Kakoii 3apsin (] HY)XKHO COOOLIMTH KaXKIOMY IIApHKY,
4TOOBI CHJIa B3AMMHOTO OTTAJIKMBAHUS 3aps/I0B YPAaBHOBECHIIA CHITY B3aMMHOTO NMPHUTSHKEHUS [IIAPUKOB I10
3aKoHy TaAroteHuss Herotona? PaccmaTpuBaTh MIApUKU KaK MaTEpUAIIbHBIE TOUKH.

10. Jlammouka u peocTaT, COEAMHEHHBIE TOCIEI0BATENBHO PUCOEANHEHBI K ICTOYHHKY TOKA.
Hanpsoxenne U na saxumax namnouku pasuo 40 B, conporusnenne R peocrara pasno 10 Om.
BremHsis 1iens noTpedaseT MOITHOCTh P =120 Br. Haiigure CHIIY TOKa | B memm.
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KonTponbnas Ne 2 cemectp 3 BapuanT No 1

1. JlBa QIMHHBIX HapauIelbHBIX IIPOBOJA HAXOAATCA Ha paccrosHuu I = 5 CM ogun or mpyroro. Ilo
IIPOBOJIaM TEKYT B HPOTHBOIOJIOKHBIX HarpapieHusx oxunakosbie Toku | = 10 A xaxnapii. Haiinure
HAIps’)KCHHOCTDb H MAar"HuTHOTIO IIOJIsI B TOYKEC, HaXOIIHH.[eﬁCSI Ha paCcCTOAHUHA I"1 = 2 CM OT OJITHOT'O U

I, =3 CM or apyroro nposoa.

2. Beuucnure paguyc R nyru okpyxHOCTH, KOTOPYIO ONUCHIBAET IIPOTOH B MATHUTHOM II0JIE C
unayknueit B = 15 MTi, eciu ckopocts ¥ nportona pasaa 2 Mwm/c.

3. IIpsiMoii mpoBOI MITMHOK =10 CM, IO KOTOPOMY T€YET TOK | =20 A, mHaxomuTes B OJIHOPOJHOM
MarduTHOM 110je ¢ uuaykuuein B = 0,01 Tu. Haiiqure yron O Mexay HanpasieHusMu Bektopa B u Toka,
€CJIM Ha MPOBOJ IEUCTBYET CUja F=10w~H.

4. Cwuny TOKa B KaTylnIKe PABHOMEPHO YBEIMYMBAIOT pu nomomu peoctara na Al =0,5 A B
cekyHay. Haiinure cpennee 3nauenue DJ1C caMOMHAYKIMH, €CIM UHIYKTUBHOCTh KaTYyILIKU paBHA
L =2wmIn.

5. Omnpenenure mmny li oTpeska, Ha KOTOpOM yKIaaBIBAaeTCA CTOIBKO JKe JITHH BOJH B BAKyyMe,
CKOIEKO X yKIajbiBaeTcs Ha otpeske |, =3 mm B Boze (€ = 1.3).

6. Ha xaxoii yriioBoi BbICOTE () HaJ FOPU3OHTOM JOJIKHO HaXoauThbCs COJHIE, YTOOBI COJIHEYHBIH CBET,
OTpaXEHHBIN OT NOBEPXHOCTH BOJIBI (€ = 1.3), OB MOJHOCTHIO MOJIIPU30BAH?

7. Ha KaKy1o JJIMHY BOJIHbBI /1max MNPUXOAUTCA MAKCUMYM CHCKTPAJIbHOU IJIOTHOCTU SHEPTCTUUCCKON

e t=0°C?
CBCTHUMOCTH AT YCPHOT'O TCJIa IIpU TEMIICPATYPEC !

8. Omnpenenute Temneparypy 1, Ipu KOTOPOii SHEPreTUYECKas CBETUMOCTh Re YepHOTo Tejla paBHa
2
10 kB1/m” .

9. TlocTosnHas pacnaga A pyouaus 89Rb pasua 0,00077 ¢ ! Onpenenure ero nepuo nojypacnana
T4/ pyouus.

10. PeHTreHOBCKOE M3JTyueHHE IIMHON BOMHBI A = 50 M pacceMBaeTcs MIMTKOM rpadura (KOMITOH-

sd¢ekt). Onpenenure HMHY BOIHBI A’ cBeTa, paccessHHOro noz yriom & = 60° k HanpaBIeHHIO
Na/IAf0IIETo My4YKa CBeTa.
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KonTponbnas Ne 1 cemecTp 2 Bapuant Ne 2

1. W3 oxHoro u TOro xe Mecra Hayajay paBHOYCKOPEHHO JIBUTAaThCSl B OHOM HAIIPaBJIEHUH JIBE TOUKH,
npuYeM BTopasi Hadyajia CBO€ JIBUKEHHUE uepe3 2 ¢ mocie nepsoi. [lepBast Touka ABUraiach ¢ Ha4aibHON

2 y
cKkopocThio U 1= | M/c 1 yckopeHunem a; =2 m/c”, BTOpas - ¢ HAYaIILHOUW CKOPOCThIO U 2 = 10 M/c 1

2
yckopeHueM dp = 1 m/c”. Uepes CKOIbKO BpEMEHHU M Ha KAKOM PACCTOSTHUU OT UCXOJAHOTO TOJIOKEHUS
BTOpasi TOYKa JOTOHUT NEPBYIO?

2. Camorer onuchiBaet netimo Hecteposa paguycom R = 200 m. Bo ckombko pas cuna F, ¢ kotopoii

JICTYUK JaBHUT HAa CUACHLC B HWKHEH TOYKCEC, Oosnblie cuibl Tsxkecty P JICTYHKA, €CJIM CKOPOCTb CaMOJICTa
©v =100 m/c?

3. JIBa Tena ABMXKYTCS IO B3aUMHO NEPIEHANKYISIpHBIM HarpaBiaeHussM. Maccel Ten 2000 r u 4 kT, a
CKOpocTH cooTBeTCTBEHHO paBHbI 300 cM/c 1 7.2 kM/4. OnpeaenuTe UMITYIbC STOW CHCTEMBI Tell.

4. Hapux maccoit M = 300 r ynapuics o CTEHy U OTCKOYMJI OT Hee. OnpeaenuTe uMmynse [P,
HOJIy4YEHHBIN CTEHOM, eclii B MOCJIEAHUNA MOMEHT Iepe] y1apoM IapuK UMell cKkopocTh U o= 10 m/c,
HapaBJIeHHYIO 1o yrioM 30° K HOBEpPXHOCTHU CTEHBI. Y jap CUUTaTh aOCOIIOTHO YIIPYTUM.

5. Hebonb1oe Teno u3 COCTOSIHUS MOKOS CKOJIB3UT € BEpUIMHBI ostycdeps! BHU3. Ha kakoil BeicoTe OT
BEPILUHBI oycdepsl Tes1o 0TOpBETCS oT e€ noBepxHocTH? Pannyc nonycdeps 21 cMm. TpeHuem
npeHedpeub

6. Omnpeznenute Nepuos, JUHEHHYIO YaCTOTY HadalbHYIO a3y KosjeOaHHi, 3aJaHHBIX YpaBHEHUEM
x=Asino(t+7),rme ®=257z l/cn =0.5c.

7. B mumuuap amusoit | = 100 cm, 3amonHeHHbIH BO3IyXOM MpH HOPMATLHOM aTMOC(EPHOM JaBIECHHH
2

Po, HauaIM MeIEHHO BABUTraTh MopieHs miomansio 100 cm”. Onpenenute cuny F, kotopas Gyzmer

NefiCTBOBATH HA MOPIIEHb, €CIIM €70 OCTAHOBHTH Ha paccTosany |1 = 100 MM OT 1HA MUIHHApA.

8. Kucmopon Maccoii M=2kr 3anumaer obvem V1= M u HaXOJUTCS HOJ JaBJIEHUEM
1
P1=0,2 MIla. I'a3 6b11 HarpeT cHauajga Ipu MOCTOSHHOM JaBJIEHUHU 10 00beMa V,= 3M3, a 3aTeM
IIpU NOCTOSSHHOM oObeMe 10 naBiieHus py = 0,5MIla. Haiigure: 1) u3aMeHeHHNe BHYTpEHHEH SHEpruu
AU raza; 2) coepmennyto um pabory A4 ; 3) konmmgectso Termmiotsl Q,mepenanHoe razy.
2 9

9. DnekTpHyecKoe Moe co31aHo ABYMs ToueyHbIMH 3apsaaMu (; =40 uKn u (o = -10 vKa,
HaxonsmuMucs Ha pacctosaun d = 10 cM apyr ot apyra. OnpesenuTe HanpskeHHOCTh F 1ons B Touke,
yJaJIEHHOU OT IepBOro 3apsaa Ha 'y =12 cM u oT BToporo Ha ;= 6 cM.

10. JIBe rpymnmsl U3 TpeX MOCIEA0BATEIBHO COEINHEHHBIX JIEMEHTOB COEMHEHBI MapaenbHo. DJ(C
KaXJI0TO 2yieMeHTa paBHa 1,2 B, BHyTpennee conporusienue I =0,2 Om. [Tonyuennas 6arapes 3aMKHyTa
Ha BHEITHEE COMPOTUBIICHUE R = 1,5 Om. Haiimute CUJTy TOKa | Bo BHemIHEH TIETH.
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KonTponbhas Ne 2 cemecTp 3 BapuaHT Ne 2

1. ITo aByM GECKOHEYHO JUIMHHBLIM HPSAMBIM MapaiieabHbIM IpoBoaaM TekyT Toku |1 =20 Au l,=30 A B
onHOM Hampasienun. Paccrosuue d mexmy nposogamu papHo 10 cM. BerumcinTe MarHUTHYIO HHIYKITHIO
B B Touke, ynanenHoii or 000MX IPOBOIOB Ha OJMHAKOBOE paccTosuue 10 cMm.

2. TlpoBonmHUK, JuIMHA KoToporo € ¥ Macca m, MOJBEIICH Ha TOHKUX NpoBosioukax. [Ipu
IPOXOK/ICHAHM 1O HEMY TOKa | OH OTKJIOHMIICS B OIHOPOIHOM MarHMTHOM IIOJIE TaK, 9TO HUTH 00pa3oBaju
yroi & ¢ BepTUKaiblo. KakoBa HHIYKIIMS MarHUTHOTO 1oJis?

3. Beruucnure paguyc R 1yru okpykHOCTH, KOTOPYIO OMKMCHIBAET IPOTOH B MATHMTHOM I10JIE C
unayknuei B =15 MmTa, eciu ckopocTh U mpoToHa paBHa 2 Mm/c.

4. TlephmeHAMKYISpHO  MarHATHOMy momio  Hampsokennoctoio H =10 A/M  B0o3Gyxaeno
5JEKTPUYECKOE  ToJie  HampsbkeHHocThio £ = 1000 B/cum . [leprieHanKyaspHo 060UM MOJISM
JBUKETCS, HE OTKJIOHAACH OT MPSAMOJIMHEIHOM TpaeKTopuH, 3apsbkeHHas yactuna. Onpenenure
CKOpPOCTb U YacCTHULIBI.

5. Ily4ok ecTeCTBEHHOIO CBETa, UAYIIHUN B BOZAE, OTPAXKAETCS OT IPAHU ajaMasa, OIPYKEHHOTO B BOLY.
[Ipu xakom yriie najieHus 0. OTPaKEHHBIM CBET MOJHOCTbHIO MOJISIPU30BaH?

6. Kaxoii qmunst |y myTs npoiizer GpoHT BOTHEI MOHOXPOMATHYECKOTO CBETa B BakyyMe (€ = 1) 3a To xe
BpeMs, 32 KaKoe OH MPOXOMT MmyTh auHoi | = 1 M B crekine (e = 7)?

7. Ha KaKyI JJIMHY BOJIHBI /fimax MMPpUXOAUTCA MAKCUMYM CHeKTpaHLHOﬁ IJIOTHOCTH 3Hepl"eTI/I‘-IeCKOI7I

max — [}
CBETHMOCTH I, 4EepHOTO Tena mpu temmeparype I = 10°C?

8. Kaxkas nons sHepruu poToHa U3pacxoa0BaHa Ha pabOTy BEIPBIBAHUS (POTOIIEKTPOHA, €CIIN KpacHas
rpanuna ¢porordpdexra /Ikp =300 HM ¥ MaKcUMaJbHasi KHHETHYECKast SHeprus (OTOAIEKTPOHA paBHA

23B?

9. Ompenenute HeprHio £ , Maccy M v UMITYJIbC p GOTOHA, KOTOPOMY COOTBETCTBYET JUTHHA BOJIHBI
A =500 Bm.

10. 3akaxoe Bpems t pacnamaercs ¥4 HauaibHOrO KOMMYECTBA SAEP PAJAMOAKTUBHOTO U30TOIIA,
€CJIM TIEPUOI ero mostypacnana 11, = 24 u?
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KonTposnbnas Ne 1 cemecTp 2 BapuaHT Ne3

1. JIBuKeHMs ABYyX MAaTepHalbHBIX TOYEK BHIPAXKAIOTCA YPABHEHUSIMHU X, = (20 +2t—4t° )MI/I

X, = (2 +2t+0, 5t2)Jl/l . B xakoif MOMEHT BpeMeHH CKOPOCTHU 3TUX TOUYEK OyAYT OJUHAKOBBI?

Uemy paBHBI CKOPOCTH M YCKOPEHHUSI TOUEK B 3TOT MOMEHT?

2. Tlepuon obpanienus I MCKYCCTBEHHOTO CyTHUKA 3eMiin paBed 2 u. Cuuras opOuTy
CHYTHHKA KPYTroBO#, HAWNTE, HA KAKOH BBICOTE HAJl HOBEPXHOCTHIO 3E€MJIM JABHKETCS CHYTHHUK.

3. Kamens maccoit 5000 r ynan ¢ HEeKOTOpo# BbICOThI. HaliiuTe KUHETUUECKYIO SHEPIHI0 KaMHS B CPEeIHEH
TOYKE €Tro IyTH, €CIIH OH Majaai B TeueHue 1/30 muH.

4. Ilapuk maccoii 100 r cBoOOIHO MagaeT ¢ BHICOTHI 1| M Ha CTAJbHYIO TJIUTY U MOJANPBHITUBAET HA
BeicoTy 0,5 M. Onpenenurte uMnyibc p (IO BeIHMYUHE U HAMPAaBJIECHUIO), COOOUIEHHBIH
MJIUTON MIAPUKY.

5. I'ups, MoNOXKEHHAs HA BEPXHUI KOHEI| CIUPaIbHON NPYXUHBI, CkuMaeT ee Ha Al =2 mMm. Ha
CKOJILKO COKMET NPYKHMHY Ta jKe THPS, yHaBIas Ha KOHEI TIPY>KUHbI ¢ BbIcoThI N = 5 cm?

6. MarepuaibHasi TOYKa y4acTBYET OJJHOBPEMEHHO B JIBYX B3aMMHO MEPIEHANKYIISPHBIX KOJCOAHMSIX,
MPOMCXOAIINX COMNACHO ypaBHEHHSM: X = A1 Sin @1t 1 y = Aysin wat, rme Ar =3 em; 3= 1 ¢
A2=2cm; op = 1 ¢, Banmmmre YPaBHEHHE TPACKTOPUHU TOUKHU.

7 . MonexynspHbIii KHCIOPOJ IPH HOPMAIIBHBIX YCJIOBHUSX 3aIOJIHSAET cocy BMecTuMocThio V = 11,2 1.
Omnpenenure KOIMYECTBO BelecTBa V raza u ero maccy M.

8. MoJeKyaapHbIii a30T Maccoii M =2 kr 3anuMaer o0beM V= ImM® ¥ HAXOXHUTCS MOJ
nasineHueM pip = 0,2 Mlla. I'a3 Obu1 HarpeT cHavana Npyu NOCTOSHHOM JIaBJIIEHUHU 10 00beMa
V,= 3M3, a 3aTeM IIpU MOCTOAHHOM 00beMe 110 AaBieHus pp = 0,5MlIla. Haiinute: 1) usmenenue

BHyTpenHeii sneprun AU rasa; 2) copepuiennyio um paboty A ; 3) komuuectso Temwtorsl Q,mepenannoe
rasy.

9. Toueunsle 3apsasl 01 =10 mxKu u (o =1 mxKun Haxoasrces Ha pacctosuuu 1 =10 cm apyr ot npyra.
Kakyro paGoty A coBepHIaT CUIIBI OIS, €CIM BTOPOM 3aps/, OTTAIKUBAACH OT MEPBOTO, YAAIUTC OT HErO
Ha paccTostHue Iy =20 M ?

10. D/IC 6arapen € = 60 B, BHyTpenHee conporusnenne 1= 4 OM. BHenHsist ens moTpednseT
momHocTh P = 125 Br. Onpenenure cuny toka | B nenn, manpsoxenne U, mox koropeiM Haxoautes
BHELIHSA LIEMb, U €€ conpoTuBiecHue I
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Kontponbnas Ne 2 cemectp 3 BapuanT Ne 3

1. 3apsxeHHas 4acTMIIA, IIPOIIE/NIAs YCKOPSIOILYIO pasHocTh noteHnuanos U = 2 kB, nuskercs B
OJIHOPOIHOM MarHUTHOM moJie ¢ uaaykiuei B = 15,1 mTn no okpyskuoctu paguycom R = | em.

le
OHpCI[CJ'II/ITe OTHOIIICHHUE — 3apsia YaCTHUIBI K €€ MacCC U CKOPOCTb U 4YaCTHUILIBI.

2. Tlo Burky pagnycom R = 10 cm teuer ok | = 50 A. Butok nomenies B 0JHOpOHOE MArHUTHOE

none uaaykuuein B = (0,2 Th. Onpenenure moment cun M, neiicTByrommii Ha BUTOK, €CJIH IIOCKOCTh
BUTKA COCTABIIAET yroi @ = 60° ¢ TMHUSAMU UHIYKIUH.

3. Tlo aByM GECKOHEUHO TTMHHBIM MPSIMBIM MapaieIbHbIM IPOBOAAM TEKYT TOKH lL=50Awul,=100 A
B IIPOTUBOIIONIOXKHEIX HanpasieHnsx. Paccrosaue d mesxay nmposogamu pasro 20 cm. Onpeenure

MarHUTHYIO MHIYKIUIO B B Touke, ynanenHoii Ha 1= 25 cM ot nepBoro u Ha ;= 40 ¢cM 0T BTOpOro
IPOBOJIA.

" 2
4. TInockuil KOHTYP, IWIOIIAAL S KOTOporo papHa 300 cM”, HAXOAUTCS B OJHOPOJIHOM MArHMTHOM II0JIE C
unaykiuen B = 0,01 Ti. I10cKoCTh KOHTYpa NMEPIEHANKY/IIpHA IMHUAM UHAYKIKUHU. B KOHType

noanepxuBaercsa HensMenHsii Tok | = 10 A. Onpenenure pa6oty A BHEMHHUX CUII IO TIEPEMEEHUIO
KOHTYpa ¢ TOKOM B 00JIaCTh IIPOCTPAaHCTBA, MarHUTHOE I10JI€ B KOTOPOH OTCYTCTBYET.

5. Ha nyTtu cBETOBOI BOJIHBI, UAYIIEH B BO3yX€E, [IOCTABWIM CTEKJISHHYIO TUIACTUHKY TOJIILUHON
h =1 mm. Ha ckoslbKkO U3MEHHTCS ONITUYECKAs! JUTMHA TYTH, €CJIM BOJTHA MaJIaeT Ha TUIACTUHKY:
1) HOpManbHO; 2) noa yriom € = 30°?

6. Yron o MeXxAy IUIOCKOCTSIMH MPOMYCKaHUs MONsIpHU3aTopa U aHanu3aTopa paseH 45°. Bo ckonbko pa3
YMEHBIITUTCSI MHTEHCUBHOCTH CBETA, BHIXO/ISIIETO M3 aHATN3aTOPa, €CIU YroJl YBEIUIUTh 10 70°7?

7. Tlpuaumas ko3 (HUIMENT TEMIOBOrO U3Iy4eHHUs B YIUIs Ipu Temmneparype 1 = 600 K pasubiv 0,8,
OIIPEJIENIUTE SHEPTETHIECKYFO CBETUMOCTh R yriis.

8. Omnpenenute paboTy BbIX0Aa Az, SIEKTPOHOB U3 HATPHS, ECIIM KpacHas rpanuna Gorodddexra
Ao =500 HM.

9. 3a xakoe Bpems  pacnianaercs ¥4 HauaabHOrO KOMMYECTBA AJEP PAJAMOAKTUBHOTO H30TOIIA, €CIIH
nepro] ero nosnypacnana 11/, =2 u?

10. Omnpenenure sHepruio £ , Maccy m u uMITyise P GOTOHA, KOTOPOMY COOTBETCTBYET [JIMHA BOJIHBI
A =480 um
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KonTponbnas Ne 1 cemecTp 2 BapuaHT Ne 4

1. JIBrKeHus JBYX MaTepHalbHbIX TOYEK BHIPAKAIOTCS YPABHEHUAMU: X, = (20 +2t—4t° ) M,

X, = (2 +2t+0,5t° ) M . B xakoil MOMEHT BpeMeHHU t CKOPOCTH 3TUX TOYEK OyIyT OAMHAKOBBIMU?

Ornpenenure CKOPOCTH U1 U U 2 U YCKOPEHUs A1 U d TOYEK B 3TOT MOMEHT BPEMEHH.

2. HckyccTBeHHBIM CHYTHHK oOpamiaercss BOKpPYr 3eMiiM IO KPyroBoil opOuTe Ha BbICOTE
H=3200 kM Hag moBepXHOCTHIO 3eMiin. OnpeaenuTe JIMHEHHYI0 CKOPOCTh CITyTHHKA.

3. Iap maccoit M; = 2 KT IBHKETCS CO CKOPOCThIO U1 = 3 M/C U CTaJKUBAETCS C IIapOM
Maccoi 4 Kr, ABHXYIIUMCS €My HaBCTPEUY CO CKOPOCTBIO U 2 =4 m/c. OmpenenmTe CKOPOCTH IIapoB
MOCIIE IPSAMOTO LIEHTPATBHOTO yaapa. Yaap c4YuTaTh a0COIIOTHO yIPYTUM.

4. Ha xparo ropu30HTaIbHON m1aTGopMsbl, uMeromeil GopMy aucka paguycom R =2 m, crour
yenoBek. Macca mnatdopmel 200 kr, macca yenoBeka 80 kr. [Inmatdhopma MoxkeT Bpaiatbcsi BOKpYT
BEPTUKAJIbHOW OCH, IpOXoAsdlIel uepe3 ee neHTp. [Ipenedperass TpeHuem, HalWuTe, C KaKOM
YIJI0BO#M CKOPOCTBHIO OyleT BpamaThcs miaaTdopma, eciiu 4eloBeK OyJeT UATH BIOJb €€ Kpas CO
CKOPOCTBIO U = 2 M/C OTHOCUTEIBHO MIAT(HOPMBI.

5. Hlapuk maccoii 20 r nojBelIeH Ha HepacTsHKUMOo HUTU. Ha kakoil MUHUMAabHBIN Yroj HaJl0
OTKJIOHUTb IIAPUK, 4YTOOBI IPU AaJIbHEHUIIEM JBM)KEHUN HUTh 000pBajiach, €CJIM MAKCUMAJIbHO BO3MOXKHAs
cuia HaTshkeHust HUTy paBHa 0.3 H?

6. Omnpenenute nepuo, JMHEHHYIO YaCTOTY Ha4albHYIO a3y KojeOaHHid, 3aJaHHBIX YpaBHEHUEM

x=Asin@(t+7) rme w=257P% 4 r=04c.

c

7. Onpenenme KOJIMYCCTBO BCUICCTBA MOJICKYJISIDHOI'O BOJOPO/Ja, 3aAlMOJIHAIONIETO COCY] BMCCTUMOCTBIO

V =31, ecmm miotHoets rasa p = 6-10ke [ v,

8. Bomopon 3anuMaer o6beM Vi =10 M npu nasnenun p1= 0,1 I1a. ['a3 Harpenu npu NOCTOSHHOM
o0beme 10 naBnenus  pp = 0,3 MIla. Onpenenute nsmenenne AU BHyTpenneii sneprumu rasa,
paboty A, coBepuiennyo rasoM, u Temwiory Q, coobumiennyro rasy.

9. /IBa 0AMHAKOBBIX METAIIMUECKUX 3apsUKEHHBIX IIapa HaxoJsaTcs Ha pacctosHum I = 50cm. Cuna
orrankuBanus mapos F1 = 100 MxH. ITocsie TOro Kak mapsl NPUBEIN B CONPUKOCHOBEHUE U yIATHIN
JIpyTr OT Apyra Ha MpEeXHee pacCTOSHUE, CHJla OTTAJIKMBAHUS BO3POCIa U CTajaa paBHOU

F, =200 mxH . Beraucnure 3apsast (1 1 (, KOTOpBIE OBLIN Ha MIApax 0 UX COMPHUKOCHOBEHHUS.
JAnameTp mapoB CYATATh MHOTO MEHBIINM PACCTOSHHS MEX]Ly HUMH.

10. Tlpu BHemHeM conpoTusiennu ;=3 OM cuna Toka B nenu | = 0,3 A, npu conpoTusiIeHun
', =5 Om cuna toka |, = 0,2 A. Onpenenure cuity Toka KOPOTKOTO 3aMblkanust ncrounuka DJIC.
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KonTponbnas Ne 2 cemectp 3 BapuaHT Ne 4

- 2
1. TInockuii KOHTYp, mIomams S koToporo papHa 100 cM”, HAXOAUTCS B OJHOPOJHOM MArHUTHOM II0JIE €
unaykiued B = 0,01 Tir. II1ockocTh KOHTYpa NEPIEHANKY/IIpHA IMHUAM MHAYKIUH. B KOHType

noyiepKuBaeTcs HensMeHHbIM Tok | = 5 A. Onpenenure pa6oty A BHEIIHUX CHII IO HEPEMEILEHHIO
KOHTYpa C TOKOM B 00JIaCTh MMPOCTPAHCTBA, MATHUTHOE TI0JI€ B KOTOPOH OTCYTCTBYET.

2. TlepneHAMKYIApHO  MarHUTHOMY momo  Hampsukennocteio H = 10° A/M  Bo3Gyxmeno
3JIEKTPUYECKOE  TI0Jie  HanpsukeHHocThio £ = 100 B/em . [leprienaukyasspHO 060UM MOJISIM
JIBUKETCS, HE OTKJIOHSSACH OT MPSMOJIMHEHHON TpaeKToOpHH, 3apshKkeHHas yactuna. Onpenenure
CKOPOCTh U YaCTHIIBI.

3. Tlo aByM G€CKOHEYHO TMHHBIM MPSMBIM MapajIeIbHBIM MPOBOAAM TEKYT TOKU =10 Aul,=20 A B
OJIHOM HarpaBjieHuHU. PaccTosHue d Mexay npoBojaaMu paBHo 100 MM. BerancianTe MarHuTHYIO
UHIYKLIHUIO B B TOUKe, yaaleHHON 0T 000MX MPOBOJIOB HAa OJIMHAKOBOE paccTosiuue I =10 cMm.

4. MarauTHbIii MOMEHT D, BUTKa paBeH 0,2 /[x/Tn. Onpenenure cuity Toka | B BuTKE, eciu ero JIMaMETp
d=10cm.

5. Ha mudpaknnonHyro pemerky, cogepxaimtyto N = 400 mrpuxos Ha 1 MM, MagaeT HOPMAIBHO
MoHOXpoMathdeckuii ceT (A = 0,6 Mxm). HaiiauTe o6miee 9nciio 1udpakinOHHBIX MAKCHMYMOB,

KOTOpBIE J1aeT 3Ta pemerka. OnpeaenuTs yroi (¢ audpaxiuy, COOTBETCTBYIOLINH MOCIeIHEMY
MaKCUMyMY.

6. Hpe,[[eJ'IBHBII/I yroia anp IMMOJIHOT'O OTPAKCHUA ITyUKa CBCTA HAa I'PaHUIEC KUJAKOCTH C BO3AYXOM

paBeH 43°. Onpenenute yrou bproctepa o 5 AU TIICHAS JTy4a U3 BO3]lyXa Ha MOBEPXHOCTH 3TOM

KUIKOCTH.

7. Ha KaKyI JJIMHY BOJIHBI /lmax MNpUXOAUTCA MAKCUMYM CHCKTpaHLHOﬁ IIJIOTHOCTHU BHCPFGTH‘IGCKOIZ

max
cBetumoctu I

1 depHoro Tena npu Temmeparype = 100°C?

8. Ha moBepXHOCTB NHMTHUS agaeT MOHOXpoMaTudeckuii cBeT (A = 310 HM) UTO6BI IIPEKPATUTH SMHUCCHIO
SJIEKTPOHOB, HY’KHO ITPUJIOKHTE 3a1€PAKUBAIONIYI0 pa3HocTh otennuanos U ue menee 1,7 B.
Onpenenure paboTy BbIxoaa A 21EKTPOHA ¢ TOBEPXHOCTH JIUTHS

9. Onpenenure >Hepruio E , Maccy 71 U UMITYJIbC P GOTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJIHBI
A =580 Hm

10. 3aBpems t = 8 cyr pacnanock 7% HayaabHOrO KOJMYECTBA AP PAAMOAKTHBHOTO H30TOIA.
Onpenenure mepuos noaypacnana I 1/.
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KonTponbnas Ne 1 cemecTp 2 BapuaT Ne 5

1. MarepuanbHas TOYKa ABUXKETCS MPSIMOJIUHEHHO. YpaBHEHUE ABUKECHUS UMEET BUJ
2 .
X = (3t +0,06t )M . Haiijiure CKOpOCTB U yCKOpPEHHUE TOUKM B MOMeHTHI Bpemenu t = Oc u 1, = 3 c.

KakoBbl cpenHue 3Ha4€HUsI CKOPOCTH U YCKOPEHHUS 3a NEpBbIe 3 ¢ JIBUKEHUS?

2. CruiourHo#d OJHOPOMHBIN TUCK KATUTCS MO TOPU30HTAIBHOMN MJIOCKOCTH CO CKOPOCTHIO
v = 10 m/c. Kakoe paccrosiHue MPOUICT TUCK 0 OCTAHOBKHU, €CJIM €ro MpPeJI0CTaBUTh CaMOMY
ce6e? Koaddunument tperus npu aprkeHun aucka pasex 0,02.

3. Teno maccoii 0,2 kr cockajib3bIBaeT 0€3 TpeHUs ¢ ropku BbicoTol 2 M. Haitnure monynb
M3MEHEeHHe uMmysibca tena Ap.

4. Ha Tenexke, cBOOOAHO ABHXKYIIEHCS MO TOPU30HTATBHOMY YTH CO CKOPOCTHIO 3 M/C,
HAXOJUTCS YeJOBeK. YeT0BEK MPHITaeT B CTOPOHY, HPOTHUBOMOJOXKHYIO JBUKECHUIO TEIEKKH.
[Tocie mpeI’)kKa CKOPOCTh TEJEKKH H3MEHHUJIACh M cTalia paBHOH 4 Mm/c. Onpeaenure
TOPU30HTAJBbHYIO COCTABJISIIOMIYIO CKOPOCTH YEJIIOBEKA MPH MPBIKKE OTHOCUTEIBHO TEIEKKH.
Macca Tenexku 210 kr, Mmacca yeaoBeka 70 K.

5. OxkonHag mwropa Maccoit 4000 r u amuHOM 250 cM BUCUT BEPTUKAJIBHO TaK, YTO HUKHUM Kpail eé
pacmosiokeH Ha BbicoTe 25 cM oT nojia. Onpeaenute MUHUMAIbHYIO paboTy, KOTOPYIO HEOOX0AUMO
COBEPILIUTH, YTOOBI MMOJIHOCTBIO OJHSAThH LITOPY.

6. Touka yuacTBYeT B JBYX B3aMHO HepPIIEHAUKYISAPHBIX KONEOAHHAX, BHIPAKAEMBIX YPABHEHUSAMU:
x =Acoswit u y=A,sinw,t rne A1 =2 cm; A, =3 em; @1 =2 w;. Halinure ypaBHeHue
TPAEKTOPUH TOUKH.

7. bamton BMectuMocThio V = 12 11 comepKuT yriaekucibiii ras. Jlasnenne P rasa pasao 1 Mlla,
temneparypa 1 = 300 K. Onpenenure maccy M rasa B Gauione.

8. B munMHIpE M0/ HOPIIHEM HAXOIUTCS a30T Maccoit M = 0,6 kr, 3anumaromumii 0obem V= 1,2 M npu
temnepatype 1 =560 K. B pe3ynbTaTe MoBO/Ia TEMIOTHI a3 PACIIUPUIICA U 3aHsT 00beM Vo= 4,2 M,
IpUYEM TEMIIEpaTypa ocTanack HensmenHoi. Haiinure: 1) usmenenune AU BryTpenneii sneprun rasa; 2)
cosepiIeHHyI0 UM paboty A; 3) komraectBo TernoTel Q, coobmenHoe rasy.

9. DinekTpuyeckoe MmoJie Co3/1aHo AByMs ToueuHbIMU 3apsinamu (1= 10 BKn u 0y = — 20 uK1,
HaxoammMucs Ha pacctossann d = 20 cM apyr ot apyra. OnpeennTe HanpspKeHHOCTh E moms B Touke,
yAaJieHHOM OT nepBoro 3apsaa Ha 1 =30 cM u oT BTOporo Ha I'p= 50 cm.

10. Cuna ToKa B poBoaHKKE paBHOMepHO Hapactaer oT lg=0 A no | =3 A B Teuenne Bpemenn t = 10c.
Omnpenenure 3apsy , IPOLIEALINI B IPOBOJIHUKE 33 3TO BPEMSL.
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Kontponbnas Ne 2 cemectp 3 BapuaT Ne 5

1. JIBykpaTHO HOHU3UPOBAHHBIN aTOM refus (-4acTuila) JIBUKETCS B OJJHOPOJHOM MarHUTHOM I10JI€
HanpskeHHocTbio H = 100 kA/M 1o okpyxHocTH paguycom R = 10 cm.

Haiinure CKOpoCcTh O -4acTHUIIBI.

2. IlpuHKa Maccoit m= 1 nr, Hecymias Ha cebe MATh AJIEKTPOHOB, MPOIILIA B BAKYYME YCKOPSIIOIIYIO

pasnocts norennuanos U=3 MB. Kakosa kunetnueckas sHeprus I npumnku? Kakyro ckopocts U
npuoOpena MbUTHHKA?

3. JlBa UIMHHBIX MapajuIeIbHBIX IPOBOJA HAXOAATCSA Ha PAaCCTOSHHUU I =5 cM OJTUH OT Ipyroro B

BakyyMme. [10 mpoBoaM TeKyT B IPOTUBOIOJIOKHBIX HAIPABIECHUAX OMMHAKOBBIE TOKH | = 10 A KaxIbIii.
Haiinure MarHuTHY0 HHIYKIUIO PE3YIbTUPYIOIIET0 MAarHUTHOTO 11OJIS B TOUKE, HAXOAAIICHCS Ha

pacCTOAHUN r]_ =2 cMOT OIHOTO U 22 = 3 cMmoT ApPYyTroro mposoaa.

4. Hanpsoxennocts H MarnutHOrO monst B nentpe kpyrosoit Butka papna 200 A/M. MarHuTHBIA MOMEHT
2
Pm BUTKa paBen 1 A M°, Beruuciure cuiy Toka | B BuTKE M pannyc R Butka.

5. Ha mens nmpunoii @ = 0,05 MM naiaeT HOPMaIbHO MOHOXPOMATUYECKHii cBeT (A = 0,6 MKM).

Omnpeznenure yrona () Mexay epBOHaYaIbHBIM HAIIPABICHUEM ITy4YKa CBETA M HAIIPAaBICHUEM Ha
YETBEPTYIO TEMHYIO TUPPAKITMOHHYIO TI0JIOCY.

22 [e]
6. Yron bprocrepa & 5, TIPM TAJICHAH CBETA U3 BO3/TyXa HA KPHCTAIT KAMEHHOM COJTH PaBeH 60°.

OHpeI[eJ'H/ITe CKOPOCTBb CBCTA B 3TOM KpHUCTAJLIIC.

7. Tlpurumas ko3 UIMEHT TEMIOBOTO U3Iy4€eH s B yriIst npu Temrepatype | = 600 K pasubiM 0,8,
onpenenure suepriio W, u3nydaeMyro ¢ TOBEPXHOCTH YIS C IUTOMAAB0 S = 5 cM” 3a Bpemst t = 10 Mux.

8. Temmneparypa BepxHux cioeB Connua pasHa 5,3 kK. Cunras ConHile 4epHBIM TEJIOM, ONIPEAETUTE

JUIMHY BOJHEI A,

max KOTOpOfI COOTBCTCTBYCT MaKCUMaJIbHAsA CIICKTpaJIbHAA IIJIIOTHOCTDH 3HepFeTI/I‘leCKOﬁ

max
ceerumoctu I~ ConHua.

9. BasBpewms t = 8 cyr pacmanoch 1/2 Ha4aJIbHOTO KOJIMYECTBA SI/IEP PAAMOAKTHBHOTO N30TOIIA.
Onpenenure nepuo moaypacmana T 1.

10. JlaBnenue p MOHOXpoMaTHYeckoro ceta (A = 500 HM) Ha YEPHYIO MOBEPXHOCTD, PACIIONOKEHHYIO
TIEPIIEHIMKYIIAPHO MaIaroIuM j1ydam, pasao 1 mxIla. Onpenenute uncio N poronos, nagarommx 3a
Bpems = 1 ¢ Ha moBepXHOCTH TWIOMAABI0 S = 10 oM.
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Kontposnbnas Ne 1 cemectp 2 Bapuant Ne 6

1. JIBe MaTepHanbHbIe TOYKH ABMKYTCSA COTTACHO YPABHEHHAM X, = (10 +32t—3t2)M :

2 .
X, = (5 + 5t )Jl/l B kakoif MOMEHT BpeMEeHH CKOPOCTU 3TUX TOYEK OJAMHAKOBHI? Uemy paBHBI

CKOPOCTH U YCKOPEHUS TOUYEK B 3TOT MOMEHT?

2. MaxoBuk paaumycoM R =10 cM HacaxkeH Ha TOpM30HTaNbHYIO och. Ha 0601 MaxoBuka
HaMOTaH WHIHYp, K KOTOpoMY mpuBs3aH rpy3 maccoi 800r. Omyckasch paBHOYCKOPEHHO, TPy3

npouien paccrosuue S = 160 cm 3a Bpems t = 2 c. Onpenenure MOMEHT UHEPIUM MAaXOBHKA.

3. Meteoput maccoit m = 10 kr magaeT u3 6ECKOHEYHOCTH HA MOBEPXHOCTH 3EMIIH.
Onpenenure paboTy, KOTOPYI COBEPIIAIOT MPHU 3TOM CUJIBI TPAaBUTALIMOHHOTO MOJS 3EMIIU.

4. Iap maccoii 6 KT IBMXKETCSI CO CKOPOCTBIO U1 =2 M/C M CTAJIKMBAETCS C IapOM Maccoil 4 Kr,
KOTOPBII IBMKETCS] €My Ha BCTPEUY CO CKOPOCTBIO U 2 =5 M/c. HaiimuTe CKOpOCTB IIapoB MOCIE MPSMOTO
neHTpanbHoro yaapa. llapsl cuutaTe abCOIIOTHO YIPYTUMH.

5. Ilynsa maccoii 10 r npobusaer situk Maccoit 2000 T, cToAui Ha MIa KON rOpU30HTAIBHON
riockoctd. [lynst mopseraeT K simuKy co ckopocThio 0.7 KM/c, BBUIETaeT U3 HEro co ckopocThio 300 m/c.
Kakoe KonMuecTBO TerIOTh BELACTUTHCS MPU ABMKCHUU YU B siuke? HayanbHy0 1 KOHEUHYIO
CKOPOCTH ITYJIM CUUTATh TOPU30HTAILHBIMHU.

6. Touka coBepmiaeT rapMOHUYECKHE KoinebaHus. B HEKOTOpbIii MOMEHT BPEMEHH CMEIICHHE
TOYKH X = 5 cM, ckopocTb ee U =20 cM/c u yckopenue a = - 80 cm/c?. Haifmure LUKIHYECKYIO
4acTOTy M IepHuo] KosebaHuit; ¢azy konebaHUN B paccMaTpUBaeMbli MOMEHT BPEMEHH U
aMILTUTYLY KOJIeOaHUH.

7. B ummmaap ammaoi | = 1 M, 3amonHeRHBIH BO3IyXOM IPH HOPMaTbHOM aTMOc(hepHOM JaBICHAN Po.
HAYaJIu MEIJICHHO BIBUTATh MOPIIEHb IUIomaaso 20 oM. Omnpenenure cuny F, kotopas 6ynet
NefCTBOBATh Ha MOPIIEHb, ECIIM €0 OCTAHOBHTH Ha paccTosaun |1 =50 cM oT qHA mUTHHpA.

8. B 6amtone emkocthio V = 20 11 HaxoauTCs aproH 1oj aasienuem py = 800 kIla u TemmepaType
T,=325 K. Korga u3 6amiona ObLIO B3STO HEKOTOPOE KOJMYECTBO aproHa, AaBJI€HHE B OalUIOHE

MIOHU3UIIOCH 110 P2 = 600 kI1a, a Temmeparypa ycranounack 1> = 300 K. Onpenenure Maccy M aproua,
B34TOT0 U3 OajyIoHa.

9. Paccrosuue O mexny nByms ToueunsiMu 3apsagamu (p = - 180 uKi u ¢, = 720 uKu pasno 60 cm.

Omnpenenuts TOUKY, B KOTOPYIO HY’KHO IOMECTUTh TPETHH 3apsa (3 Tak, 4TOOBI CHCTEMA 3aps 0B
HaXxOJIWJIaCh B paBHOBecHH. OnpeennTe BEIMUYNHY U 3HAK 3apsia.

10. Jlammouka m peocrar, COeIMHEHHBIE ITOCJIEI0BATEIBHO MPUCOEINHEHBI K NCTOYHHUKY TOKA.
Hanpsoxenne U na 3axumax namnouku pasuo 40 B, conporusienue R peocrara pasno 10 Om. Baemnss
ens norpediser momuocts P = 120 Br. Haiiaure cuty Toka | B nenm.
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Kontponbnas Ne 2 cemectp 3 BapuanT No 6

1. Cuny Toka B KaTyllKe paBHOMEPHO yBEJIMYMBAIOT Ipu oMoy peocratana Al =05A B
cekyHay. Haitnure cpennee 3nauenue DJ1C caMOMHAYKIIMH, €CJIM HHIYKTUBHOCTh KaTYIIKK paBHA
L =2 mIh.

2. DIEKTPOH JABMKETCS B MATHMTHOM 1oJie ¢ MuayKiuen B = 0,02 Ti 1o okpy:KHOCTH pagnycom
R =1 cM. Onpenenure KUHETUYECKYIO SHEPTUIO DIICKTPOHA.

3. Tlo aByM GECKOHEUHO TMHHBIM MPSIMBIM MapaieIbHbIM IPOBOAAM TEKYT TOKH lL=50Awul,=100 A
B IIPOTHBOTIOJIOKHBIX HaMpaBlIeHUsX. PaccrosHue d Mexay npoBoaamu paBHo 20 cMm. Onpeaenure

MarHUTHYIO MHAYKIKIO B B Touke, ynanennoii va I 1= 25 cM ot nepBoro u Ha I'; = 40 cM 0T BTOPOro
IIPOBOJIA.

4. B 0IHOPOJHOM MarHUTHOM noJje ¢ uaaykuueit B = 0,1 T naxoautes mpsAMoii IpoBOL JIMHOM
| = 10 cm, pacnonoxennsiit nepnenauKyspHO MuEUAM HEAYKIUA. [To mpoBoxy Teder Tok | =5 A. Tlox
JefcTBHEM CHII HOJIS POBOJL epeMecTuiics Ha paccTosaue S = 100 mm. Haiigure paGoty A cun noss.

5. Ha y3Kkyro miens nagaet HOpMajabHO MOHOXPOMATUYECKHUH CBET. YTOJI () OTKJIOHEHHUS ITy4KOB CBETA,
COOTBETCTBYIOIINX BTOPOM CBETJION AUMPAKIIMOHHOM ToIoce, paBeH 1°. CKOIBKUM JIJTHHAM BOJIH
MaJarolEero CBeTa paBHa MIMPUHA HIenn?

6. VYroa 00 MeXAy IUIOCKOCTSIMH IPOITYCKaHUs NOJIIPU3aTOpa U aHajau3aTopa paseH 25°. Bo ckosbko pa3
YMEHBIINTCS HHTEHCUBHOCTD CBETA, BBIXOASILErO U3 aHAJIN3aTOpa, €CJIU YroJl YBEIUYUTh 10 45°7

7. OHpeI[eJ'II/ITe TEMIICPATypPy qupHoro TCJ1a, IpH KOTOpOﬁ MaKCUMYM cneKTpaanoﬁ IJIOTHOCTH

v max
SHEPreTHYECKON CBETUMOCTH I, ;" MPUXOIUTCS Ha KPACHYIO TPAHHILY BUIUMOTO CIIEKTPa (A1 =750 mm).

8. Ha UMHKOBYIO IJIACTUHKY MaJaeT MOHOXPOMATHYECKHI CBET ¢ ITMHOM BoaHbI A = 220 M. Onpenenure
MaKCHUMaJIbHYIO CKOPOCTb (POTORJIEKTPOHOB. PaboTa BBIXOa IEKTPOHOB U3 LIUHKA
paBHa 4 3B.

9. Omnpenenure dHepruto £ , Maccy m u ummnyiise p GOTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJIHBI
A =700 aM

10. OHpC,Z[C.HI/ITC YHUCJIO TPOTOHOB U HCfITpOHOB B AAPC, a TaK ’KEC AUAMETPBI CICAYHOIIUX SACP:

1) 5Li;2) 24l




21

KonTponbnas Ne 1 cemecTp 2 BapuaHT Ne 7

1. Touka ABMKETCS MO OKPYKHOCTH paguycoM R =4 M. 3aK0H €€ ABHKEHUS BbIpaKaeTcs

2 y
ypaBHEHHEM S = (8 -2t )]l/l . Haiiiure MomenT Bpemenu t, koraa HOpMaIbHOE YCKOPEHHUE TOUKH

2. .
an = 9 m/c ; CKOpPOCTh O ; TAHTCHIIUAJIBHOC (I U IOJHOE d YCKOPCHH TOYKH B 3 TOT MOMCHT BPEMCHH.

2. MaxoBUK, IMCIOIINN BUJ] TUCKA PAJTHYCOM R =40 cm 1 maccoii 50 xr, MOXeT BpalaThCcs BOKPYr
ropu3oHTaJIbHOU ocu. Ha 3Toif ocu xecTko 3akpernyueH mkuB paauycom I =10 cwm. Ilo
KacaTelbHOMN K IIKUBY NpUIOKeHa nocTosgHHas cuna F = 500 H. Uepes ckonbKo BpeMeHH
MaXOBHUK pacKpyTUTCs a0 yacToTel N =1 06/c?

3. JBe mpyxunsl xkecTkocThio K1 = 300 H/Mu K2=500 H/m ckpeniieHsl mociie10BaTeIbHO.
Omnpenenure paboTy IO pacTSKEHHUIO 00EUX TIPYKUH, €CJIU BTOpasi Npy>KHUHa Obljla pacTaHyTa

ma Al=3cm.

4. JlBa MIacTHJIMHOBBIX IIAPHKA JABMKYTCS HABCTPEUY APYT APYTy co ckopocTsimu 7.2 km/4 u 400 cm/c.
Haiinure ckOpoCTh MIAPUKOB MOCIE A0COIOTHO HEYIIPYTOro yiapa U KOJIMYECTBO TEIJIOTHI,
BbIJICTIUBIIIEECS TTPU 3TOM. Macchl Ten coorBeTcTBeHHO paBHbl 2000 r u 1 k.

5. apuk mMaccoit 50 T, IpUBSI3aHHBIN K KOHILY HUTH JITTHHOM l1=1 M, BparmiaeTcs ¢ yactoroit N1 = 1006/c,
OMHPAsCh Ha TOPU3OHTAIBHYIO ITOCKOCTh. HUTH yKkopaunBaeTcs, NpubaukKas mapuk K OCH Bpa-
menns 1o paccrosaus |, = 0,5 M. C xakoif yacTotoif Ny GyaeT MpH 3TOM BPAmaThCs MAapUK?
Kakyro pabory A coBepiuaeT BHEIIHAS Cula, yKopauusas HUTh? TpeHMeM mapMka o MIoCKOCTh
npeHedpedb

6. Touka coBepmaeT rapMoHHYeCKUe KoseOaHusa. B HEKOTOpBlii MOMEHT BpEMEHHU CMEIICHHE
TOUKH X = 5 cM, ckopocTb ee U = 20 cM/c u yckopenue a = - 80 cm/c?. Haiture LUKINYECKYIO
4acTOTy M MepHoJ KosebaHuit; ¢azy kosebaHUN B paccMaTpuBaeMbli MOMEHT BPEMEHH U
aMILTUTYLY KOJIeOaHUH.

7. Tlpu narpeBanuu uaeaabHoro raza Ha A7 = 1 K npu mocTOSHHOM JIaBIeHUH 0ObEM €r0 YBETUUUICT
na 1/350 nepsonauansHOro o6bema. Halinnte HaganbHyro TemmepaTypy | rasa.

8. Kucnopon wmaccoii M =2kr 3anuMaer o6beM V= M wu HaXOIUTCS HOJ JaBJIEHHEM

p1= 0,2 MIla. 'a3 6611 HArpeT CHaYaa Py IOCTOSHHOM JaBJIeHUH 10 o0beMa V) = 3m°, a 3atem
IIpU MOCTOSSHHOM oOBbeMe 10 naBieHust pp = 0,5MIla. Haiigure: 1) u3MeHeHHe BHYTPEHHEH sHEprun
AU ra3a; 2) cosepimennyio um pabory A ; 3) konuuectso Temnorsl Q,nepenannoe rasy.

9. DnexTpuyeckoe Moye Co31aHo ABYMS O€CKOHEUHBIMH MapauIeIbHBIMH IIACTUHAMHU, HECYILIUMHU
. . 2

OJIMHAKOBBII paBHOMEPHO pacHpeesieH bl 1o miomaau 3apsia (6 = 1 a1Kn/m”). Onpenenure

HarnpsoKeHHOCTh E nons: 1) Mexy muiactunamu; 2) BHE TIACTHH.

10.  Konpmencaropsl »nekrpoemkoctavmu Cqp = 10 v®, C; = 40 u®, C3=2 u® wu P

C4= 30 H® coeqMHEHBI TaK, KaK TO MOKAa3aHO Ha PUCYHKE. OIpeeuTe JIEKTPOEMKOCTh
3TOM GaTapen KOHJIEHCATOPOB.
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Kontposnbnas Ne 2 cemectp 3 BapuaHT Ne 7

1. ITo 1ByM GECKOHEYHO JUIMHHBIM MPSAMBIM HapalIebHBIM MPoBogaM TekyT Toku |1 =20 Au l,=30 A B
onHoM Hanpasienun. Paccrosaue d mesxay npoogamu pasro 10 cM. BbI4HCINTE MATHUTHYIO HHAYKIIUIO
B B Touke, ynaneHHo# ot 0601X MpOBOJIOB Ha OJUHAKOBOE paccrosiaue I = 10 cm.

2. Tlposoanuk, aiuHa Kotoporo | u macca 71, monBelen Ha TOHKUX poBooYKax. [Ipyu mpoxoxIeHHH

I10 HEMY TOKa I OH OTKJIOHWJICA B OAHOPOJHOM MAIrHUTHOM II0JIC TaK, YTO HUTH o6pa303am/1 yroail & ¢
BCPTHKAJIBIO. Kaxona HHAYKOWUA MAarHuTHOI'O mmos?

3. Beruucnure paguyc R 1yru okpyKHOCTH, KOTOPYIO OMKMCHIBAET IPOTOH B MATHMTHOM IIOJIE C
unayknuei B =15 MmTa, eciiu ckopocTh U mpoToHa paBHa 2 Mm/c.

4. TlepneHANKYISPHO  MAarHATHOMY  momio  Hampsokenuocthio H = 10 A/M  B036yxmeHO
JIEKTPUYECKOE  TI0Jie  HanpsukeHHOCThI0 £ = 1000 B/cwm . [leprieHanKyIsspHO 000UM MOJISM
JBUKETCS, HE OTKJIOHAACH OT MPSAMOJIMHEIHOM TpaeKTopuH, 3apsbkeHHas yactuna. Onpenenure
CKOpPOCTb U YacTHIBI.

5. Ily4ok ecTeCTBEHHOrO CBETa, UAYIIHUH B BOZAE, OTPAXKAETCs OT IPAHU ajaMasa, [IOIPYKEHHOTO B BOLY.
[Ipu xakom yriie nasieHus O OTPa’KEHHBIN CBET NOJHOCTHIO MOJISIPU30BaH?

6. Kaxoii qmunst |y myTs npoiineT GppoHT BONTHB MOHOXPOMATHYECKOTO CBETa B BakyyMe (€ = 1) 3a To xe
BpeMs, 3a KaKoe OH NpoXoauT myTh amuHoi |, = 100 cM B crekne (€ = 7)?

7. Ha kakyro IJIMHY BOJIHBI ﬂmax MPUXOJIUTCS MAKCUMYM CIIEKTPaIbHON IIIOTHOCTH SHEPIeTUYECKOM
max — 1no
CBETHMOCTH I, " YepHOro Tena npu temmeparype I = 10°C?

8. Kakas nons sHeprun ¢poToHa U3pacxojjoBaHa Ha pabOTy BbIpbIBaHUS (POTORIEKTPOHA, €CITU KpacHast
rpanuna ¢porordpdexra /1Kp =300 HM 1 MaKcUMaJbHasi KHHETHYECKast SHeprusi GOTOAIEKTPOHA paBHA

23B?

9. Onpenenute >Hepruto £ , Maccy 71 ¥ UMITyJIbe p (OTOHA, KOTOPOMY COOTBETCTBYET JITMHA BOJIHBI
A =500 um.

10. 3a kxakoe Bpems { pacnmamaerca Y4 mauansHOrO KoONMuecTBa sAmep PagMOAKTHMBHOTO H30TOINA, €CIH
nepuoj ero noiypacnaga 11, =24 u?
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KonTponbnas Ne 1 cemecTp 2 Bapuant Ne 8

. 2
1. JIBwkeHHe MaTepHaIbHOM TOYKHM 33IaHO YpPaBHEHHEM X = (4t —0,05t )M . OnpeienyTe MOMEHT

BPEMEHH, B KOTOPBIM CKOPOCTh TOYKU paBHa HYNI0. HaliiuTe KoopAUHATY U yCKOPEHHE TOYKH B 3TOT
MOMEHT BPEMEHHU.

2. Haks0HHas IJIOCKOCTH, 00pasyromas yron 25° ¢ mI0CKOCTBIO FOpH30HTa, nMeeT iy | = 2 M. Teno,

JIBUTASsICh PABHOYCKOPEHHO, COCKOJIB3HYIIO C 3TOM IutockocTH 3a Bpemst { = 2 ¢. Onpenenure ko duimenTt
TPEHHS TeJa O IIOCKOCTb.

3. JIBe mpyxuHbI )xecTKOCcThiO K1 = 100 H/Mu K2 =500 H/M ckperieHsl ociie10BaTeIbHO.
Omnpenenure paboTy IO pacTSKEHHIO 00€UX NPy UH, €CJIU BTOpasi Npy>KHUHa Obljla pacTIHYTa

maAl=5cm.

4. Teno maccoit M =5 kr 6pomieHo nox yriaoM & = 30° K TOPHU30HTY ¢ HAYAJIbHON CKOPOCTHIO
Vo= 20 m/c. [IpeHeOperast CONPOTUBICHUEM BO3/lyXa, HAHAUTE : 1) UMIYJIbC CHIIBI, ACHCTBYIOMICH Ha
TEJIO, 32 BPeMs €ro 1oJjieTa; 2) usMeHenne Moayis AP uMmmysbsca Tesa 3a BpeMs MoJjeTa.

5. Tlpu mOArOTOBKE UTPYIICYHOTO MUCTOJIETA K BRICTPEITY MPYXKHUHY C )kECTKOCThI0 8 H/cM cxxanm Ha
50 mM. Kakyro ckopocTh mproOpeTéT myss maccoi 20 T mpu BBICTpEIie B TOPU30HTAIIBEHOM HATPABJICHUH.
Tpenuem npereOpedn.

6. Ormnpenenute Nepuoj, JUHEHHYIO YaCTOTY Ha4aJbHYIO a3y KojJeOaHUi, 3aJaHHbIX YpaBHEHHEM

X = ASIN@(t47) 1o e 2279 4 7 =05¢
C

7. Omnpenenure xkomuvecTBo BemectBa V 1 umciao N monekyin azora maccoit M = 0,2 kr.

8. B mumunap pmunoii | = 1,6 M, 3amonnenHsIi BO3yX0M Mpu HOPMaTbHOM aTMocdepHOM aaBaeHuu o,
2

HAYaaM MeJJIEHHO BJBHIaTh NopiueHs miomaasio 200 cm”. Onpenenute cuy F, koropas Oyner

JIECTBOBATh HAa MOPIIECHb, €CJIM €r0 OCTAHOBUTH HA PACCTOSIHUH |1 = 10 cM OT JTHA TUITHH]IpA.

9. HpI/I MNEpEeMCIICHUU 3apdaa q =2 uKn MCXKAY ABYMS TOYKaMH I1OJId BHCIIHUMHA CUJIAMU OblL1a

cosepiiena pabora A = 40 mxJx. Onpenenure padory Ay cui oss v pasHocTh A OTEHIMATIOB 3THX
TOYEK IOJISL.

10. Comporusienne 1 =5 OM, BOIBTMETP U UCTOYHHUK TOKA COSTMHEHBI MMapalliedbHO. BombT™METp
nokaseiBaeT Hanpsxkenue Uy = 10 B. Ecnu 3aMeHuTs conporusienue Ha F; = 12 Owm, To

BOJBTMETp ToKaxeT Hanpsukenne U, = 12 B. Onpenenure DJIC n BHyTpPEHHEE CONPOTHBICHHUE
UCTOYHUKA TOKa. TOKOM yepe3 BOJIbTMETP MPEeHEOPEYb.
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Kontponbnas Ne 2 cemectp 3 Bapuant Ne 8

1. Tlo aByM GECKOHEYHO JIMHHBIM IPSIMBIM TTapajlIeabHbIM IIpoBoaaM TekyT Toku |1 =20 Au l, =10 A
B IIPOTUBOIOJIOXKHEIX HarpasieHusx. Paccrosuue d mesxay nposogamu pasro 10 cv. Onpesenure

MarHUTHYIO MHAYKIUIO B B Touke, yaanenHoit na I 1 =25 c¢M ot nepsoro u Ha I'p = 40 ¢cM 0T BTOpOro
IIpOBOJA

2. DIEKTPOH JABHKETCA B OJHOPOJAHOM MarHUTHOM MOJIe€ HANPsKeHHOCThI0 H = 4 KA/M co ckopocThio
v =10 Mwm/c. BekTop cKOpoCTH HampaBJIeH NEPICHINKYISIPHO JHHISIM HANPSHKCHHOCTH. Haiinure cumy
F, ¢ xoTopoii mone neiicTByeT Ha 31eKTpoH, U paauyc R okpyxkHOCTH, 10 KOTOPOIt OH JBUKETCH.

3. Omnpenenute cuiry JlopeHna, IeHCTBYONIYIO Ha 3JIEKTPOH, BICTEBIINN CO CKOPOCThIO U =2 MM/c B

OJIHOPOJHOE MarHUTHOE MOJIe O yIiioM o = 60° K TUHUSAM HHIYKIUU. MarHuTHas WHIYKIIHS 1TOJIsl paBHA
0,1 T.

4. Haiinute MarHUTHYIO MHAYKLHUIO B LIEHTPE TOHKOT'O KOJIbIIa, 110 KoTopoMy uieT Tok 10 A. Paanyc
KOJIbLIA paBEeH 5 CM.

5. Ha mens mupunoii @ = 0,1 MM nagaeT HOpMaabHO MOHOXpOMaTHYecKuii cBeT (A = 0,5 MkM). 3a HIeNbko
noMeleHa coouparoias JIMH3a, B HOKaIbHOM MIOCKOCTH KOTOPOM HaxoauTcs sKpaH. Yto Oyner

HaOJII01aThCs HA DKPaHE, eciu yroi () nudpaxkuuu paseH 43'.

6. VYron o0 MexAay IUIOCKOCTSIMU NPOITYCKaHUs MOJIIpU3aTOpa U aHaiau3aTopa paseH 45°. Bo ckonbko pa3
YMEHBILINTCS UHTEHCUBHOCTD CBETA, BBIXOSAIIETO U3 aHAJIN3aTOpa, €CIM Yrojl YBEIUUUTh 10 60°7

v ) max )
7. MakcuMyM CreKTpaTbHOH IIIOTHOCTH SHEPreTHIeCKol CBeTUMOCTH I " ApKoi 3Be3/bI APKTYP

IPUXOANTCS HA JUIMHY BOHBI A = 580 M. [IpuHHMast, 9uTo 3Be31a U3Ty4aeT KaKk YepHOe TeJlo, Ompe-
max

aenute TeMneparypy I MOBEpXHOCTH 3BE3.IbI.

8. Ha moBepXHOCTH HAaTpUs MajaeT MOHOXpoMatHueckuii ceT (A = 300 Hm) UToOBI IpeEKpaTHTh
SMHCCHIO 3JIEKTPOHOB, HYKHO NPHIIOKUTH 3aJI€PKUBAOIIYIO pasHocTh noteniuanos U ne menee 2 B.
Onpenenute paboTy Beixoaa A 3JIEKTPOHA C TIOBEPXHOCTH HATPHS.

9. Onpenenute yroia @ paccesHus GOTOHA, UCTIBITABIIETO COYAAPEHHE CO CBOOOIHBIM SJIEKTPOHOM, ECIH
M3MEHEHHE JUIMHBI-BOIHBI AA pu paccesHUM paBHO 3,5 IM.

10. Omnpenenure KOJIMYECTBO MPOTOHOB U HEUTPOHOB B AJIPE, a TAK K€ IHAMETPHI CICAYIOMIMUX SAEp:

1) sLi;2) 1Al
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KonTposbnas Ne 1 cemectp 2 BapuanT Ne 9

1. Touka ABMIKETCS 110 OKPYKHOCTH paguycoM R =4 M. 3akoH ee IBMKCHHS BHIPAKAETCS

2 y
ypaBHEHHEM S = (8 -2t )M . Haiiure MmomenT Bpemenu t, koraa HOpMaibHOE YCKOPEHUE TOYKU

2. .
an = 9 M/c ; CKOPOCTb V,; TAHICHIIUAJILHOE (1 ¥ IIOJJHOC d YCKOPEHM TOYKH B 3TOT MOMECHT BPEMCHU.

2. MaxoBuK, UMEIOIHI BUJ Aucka paauycoM R =40 cM u Maccoii 50 Kr, MOKeT BpaIlaThcsl BOKPYT
ropu3oHTaIbHOU ocu. Ha 3Toif ocu xecTko 3akpernyuen mkuB paguycom I =10 cwm. Ilo
KacaTelbHOMN K IIKUBY NpUIOKeHa nocTosHHad cuia F = 500 H. Uepes ckonbko BpeMeHH
MaXxOBHUK pacKpyTUTcs A0 dyacToTel N =1 06/c?

3. JBe mpyxunsbl xecTkocThio K1 = 300 H/Mu K2=500 H/M ckpenieHbl HOCIEI0BATEIBHO.
Omnpenenure paboTy IO pacTSHKEHHUIO 00€UX NPy UH, €CJIU BTOpasi Npy>KuHa Obljla pacTaHyTa
Ha Al=3cm.

4. Ha nérkoit Hepactsxkumon HuTH JuinHOU 100 cMm noasemien mapuk Mmacco 100 r. Ilyns maccoit 10 r,
JeTSIIas TOPU30HTAIBLHO o ckopocThio 1100 cM/c, momagaer B mapuk u 3acTpeBaeT B HEM. OnpenenuTe
BEJIMUMHY CUJIbI HATSHKEHUSI HUTU Cpa3y MOCTE COyAapeHHUsl.

5. Illapux Maccoit 50 r, NpUBA3aHHBINA K KOHIy HUTH AmuHoi | =1 M, Bpamaercs ¢ wactoroit Ny = 106/c,
OMHUpasich Ha TOPU3OHTANIBHYIO MJIOCKOCTh. HUTH yKopauuBaeTcs, Npubanxkas mapuk K OCH Bpa-

meHus 10 paccrosaug |y = 0,5 M. C kakoif yacToToit N, GymeT mpu 3ToM BpamaThes mapuk? Kaxyro

pabory A coBepliaeT BHEWHsAs CUla, yKopauuBas HUTh? TpeHUEM mapuKa o MIOCKOCTh
npeHeoOpeys.

6. Touxka coBepmaeT rapMoHHYecKHe KoyueOaHusa. B HEKOTOpblii MOMEHT BpEMEHHU CMEIIeHHE
TOUKH X = 5 cM, ckopocTb ee U = 20 cM/c u yckopenue a = - 80 cm/c?. Haiture LUKINYECKYIO
4acTOTY U Mepuoj KojiebaHnuil; gazy kojneOaHul B paccMaTpuUBaeMbli MOMEHT BPEMEHHU U
aMIUTUTYy KoJleOaHUH.

7. B COCyl€ BMECTUMOCTBIO V =21 HaxXo4UuTCA KUCIIOPOJ, KOJIMYECTBO BCIICCTBA \Y KOTOPOIr'o paBHO
0,2 MOJIb. OHpe,[[eHI/ITC IJIOTHOCTH TI'a3a.

8. Kucnopon wmaccoil 2 kr 3anumaer o0bem Vp= M m HaXOJUTCS IOJ JaBJIEHUEM

p1= 0,2 MIla. 'a3 6611 HArpeT CHavaa MpU MOCTOSHHOM JaBJeHuH 10 00bema V) = 3m°, a 3atem
IpU NOCTOSSHHOM oOBbeMe 10 naBieHus po = 0,5MIla. Haiinute: 1) uamMeHeHue BHyTpeHHEH SHEPTUH
AU ra3a; 2) copepmennyro um paboty A ; 3) xonmudectso Temwtotsl Q,nepenanHoe rasy.

9. /IBa miapuka mMaccoil 1 T KaxJblii TOJBEIICHB HA HUTSAX, BEPXHHE KOHIBI KOTOPBIX
coequHeHbl BMecTe. JlnmHa kaxkmow Hutu | =10 cm. Kakwe ognHakoBbie 3apsiabl Ha0 COOOIINTH
HIapuKam, 4To0bl HUTH Pa3olUuIMCh Ha yroa 60°?

10. K 3axxumam OaTapen akKyMyJIsiTOpOB pucoeuHeH Harpesarenb. D/IC Oatapeu pasHa 20 B.
Buyrpennee conporusnenue I' = 1 OMm. HarpeBarenb, BKIFOUCHHBIN B IIETIh, TOTPEOIISIET MOIITHOCTD
P = 60 Br. Beraucnure cuny Toka | B nenm u KI1J{ # narpesaress.
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Koutposnbnas Ne 2 cemectp 3 Bapuant N9

1. Ilnockuit KOHTYp, IUIOIAABL S KoToporo paBHa 300 CM2, HaXOJUTCA B OJTHOPOJHOM MarHUTHOM I10JI€ C
unaykuuen B = 0,01 Tiu. IlnockocTs KOHTYpa NEpeHUKYIIIpHA JUHUAM UHAYKUNU. B KOHTYpe
nojiepkuBaeTcs HensMeHHbId Tok | =10 A. Onpenenute paboTy 4 BHEIIHUX CHJI TIO TIEPEMEIICHHUIO
KOHTYpa ¢ TOKOM B 00JIaCTh IPOCTPAHCTBA, MAarHUTHOE T10JIC B KOTOPOU OTCYTCTBYET.

2. TIlpsmoit mpoBon mmuHOo#t |1=10 cm, mo xortopomy Teuer Tok 1=20 A, HaxoAUTCS B OJHOPOJHOM
MarHuTHoM noiie ¢ uaaykuueit B =0,01 Tn. Haiinure yron o Mexay HampaBjieHUAMH BekTopa B u ToKa,
ecyii Ha poBoj AeiictByet cuia F=10 mH.

3. Paccrosaue d Mexay ABYMS JUITMHHBIME Napajlie/ibHIMU TpoBoamu paBHo 10 cm. ITo nmpoBogam B
OJIHOM HaIpaBJICHUH TEKYT oAnHaKoBbIe TOkH | = 50 A xaxaprii. Haliqute HanpsikeHHOCTh H MarHuTHOTO
TOJIsI B TOYKE, HAXOJISIIEHCS Ha PACCTOSIHUU T'1 = 4 CM OT OJHOTO U T2 = 3 CM OT JIPYroro MpoBoa.

4. DNEeKTPOH ABHKETCS MO OKPYKHOCTH B OJHOPOJHOM MAarHUTHOM I10JI€ HANPSIKEHHOCTHIO
H=2,510" A/m. Omnpenenute mnepuoa T oOpaiieHHs IEKTPOHA.

5. Ilydox moHoxpomarudeckux (A = (0,6 MKM) CBETOBBIX BOJIH MajaeT noj yriaom €1 = 30° Ha
HaXO/ISIIYIOCS B BO3IyXe MbUIbHYIO TUIeHKY (N = 1,3). [Ipu kakoii HauMmeHbIiei Tonpae d IeHKH
OTpPaXEHHBIE CBETOBbIE BOJHBI OYAYT MaKCUMaIbHO OCJIabyieHbl MHTephepeHnel? MaKCUMaIbHO
yCcUJIeHbI?

6. CKOJIBKO IITPUXOB Ha KAXKJIbI MUJUTAMETP COACPKUT AU(PAKIIMOHHAS PELIETKA, €CIIU MPH

HaOJII0JJEeHNU B MOHOXpOMaTH4eckoM cBeTe (A = 0,6 MKM) MaKCHMyM TISITOTO MOPSIIKA OTKJIIOHEH Ha Yroll
— O")

¢ = 18°7

7. MakcuMyM CHEKTPaIbHOM IJIOTHOCTH SHEPTETHUYECKOI CBETUMOCTH (I, T)max IPKOH 3BE3/1bI APKTYp
HOPUXOIUTCS Ha JUIMHY BOJHBI Ay = 600 HM. [TpuHuMast, 4To 3Be31a n3nydaer Kak YepHoe TeJo,
ONpeenuTe TeMIeparypy I MOBEPXHOCTH 3BE3/IbI.

8. Ha moBepxHOCTH MarHus nagaetT MoHoxpomarudeckuii cBeT (A = 350 um) UToOBI IpeKpaTuTh
SMHUCCHIO JIEKTPOHOB, HY)KHO MIPHIIOKHUTH 33JIeP>KUBAIOIIYIO pPa3HOCTh oTeHanoB U He menee 1.2 B.
Omnpenenure paboTy BbIX0/a A dEKTPOHA C TTOBEPXHOCTH MarHusl.

9. [aBnenue p MoOHOXpoMaTHueckoro cera (A = 600 HM) Ha YEPHYIO TOBEPXHOCTh, PACIIOJIOKEHHYIO
NEePIeHIUKYIAPHO NMafatonum gydam, pasHo 0,1 mxlIla. Onpenenute uncno N poToHOB, manarommx 3a
Bpems t = 1 ¢ Ha MOBEPXHOCTH IJIOLaAb0 S = 1 e

10. VYxkaxwuTe, CKOJIBKO HYKJIOHOB, IIPOTOHOB, HEUTPOHOB COJIEPKAT CAEAYIOMIHE siapa: 1) 32He; 2) 105B.
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IIo xuHEeMaTHKe MaTepHaHLHOﬁ TOYKH YaliC BCCro BCTPCUALOTCA 3aa4Uu Ha CIICAYIOIINC TCMbI:

Ha COCTaBJICHHE YPaBHEHUI MOCTYIATEIEHOTO JABMKCHUS,
Ha COCTaBJICHHE YPaBHCHUH BPAILATEILHOTO IBHKCHHS,
Ha olpelieliecHHe CPeIHEeH CKOpOoCTH,

10 KHHEMATHKE CJI0KHOTO JBIKCHHS,

[0 KHHEMATHUKE OTHOCHUTEIIBHOTO IBIKCHHS.

DD W N —

CXEMA PEILIEHUA 3AJAY 110 KUHEMATUKE MATEPUAJIBHOM TOUKE
1  CpenaTs 4epTéx K 3aade, HAa KOTOPOM OTMETUTh HadaJbHbIE KOOPAUHATHI T€J U HallpaBJIEHHUs] BEKTOPOB UX Ha4aJIbHBIX
CKOPOCTEH U YCKOPEHHH (Hadano KOOpAHHAT OOBIYHO IOMEIAIOT B Ha4yaJIbHOM TOYKE ABMXKEHUSI TeJla WM OAHOTo U3 Ted. [1pu
BBIOOpE HANPaBJICHUH KOOPAMHATHBIX OCEH CIIeyeT yIUTHIBATh HAIPABJICHNE BEKTOPOB IIEPEMEICHIH, CKOPOCTEH B yCKOPEHMUIT
TEN).
2 3areMm AeNalOT aHAJOTHYHBIC YEPTEKH IS XapaKTEPHBIX MOMEHTOB BPEMEHH, O KOTOPBIX €CTh HH(POPMAIIHS B YCIOBHU
3aJa4H.
3 3anmcare ypaBHEHUS OBIDKCHUS IS KaKAOTO Tella B IIPOEKIMAX HA OCH KOOPAMHAT CHadala B 00IIEM BUIE I HAYaJIbHOTO
MOMEHTa BPEMEHH, a 3aTEM JUIs XapaKTEPHBIX MOMEHTOB BPEMEHH, O KOTOPBIX €CTh HH()OPMALUSI B YCIIOBHH 3a1a4H.

2 v =xv _*at
K= ix to ted * o
0 (0):4 2
ayt2 ] ’
y=1y, vt 5 v =+v *at
y oy y

= 2aS - €CJIM IBMIKCHHEC PaBHOYCKOPCHHOC,

=—-2aS - eciu ABIKEHNE PaBHO3AME/TEHHOE.

4  PemmTh MOSy4YEeHHYIO CUCTEMY YPAaBHEHHUH U HATH penieHne 3a1a4du B oomieM (T.e. OykBeHHOM Buze). [IpoananmsupoBars
MOTy4YeHHOE PAaBEHCTBO.

5 IIpoBepuTh pa3sMEepHOCTH STOTO PAaBEHCTBA M €CJIM OHA COBIIA/IAET, OJCTABUTh B OKOHYATEIHHOE YPaBHEHHE YHCIIOBBIE
3HA4YEeHHUS JaHHBIX B YCJIOBUH 331a4M BEJIMYHH, IPEABAPUTEIHHO MEPEBEISI UX B OAHY U TY )K€ CHCTEMY €INHHIIL.

CXEMA PEIIEHNS 3AAY ITO KUHEMATHUKE BPAIIIATEJIBHOI'O JABWJKEHUA
1 Cpenatp 4epTeéx K 3a/1a4e, HA KOTOPOM OTMETHTH HAYaJIbHOE MOJIOKEHHE MaTepualbHON TOYKU U HaMpaBJieHHE e€ BEKTOPOB
CKOPOCTH M LIEHTPOCTPEMHUTEIHHOTO YCKOPEHHSI.
2 3ateM cAenaTh aHAJOTHYHBIC YEPTEXKH IS XapaKTEPHBIX MOMEHTOB BPEMEHH, O KOTOPBIX €CTh HH(pOPMAIHs B YCIOBHU
3a/a4u.
3 3anmcaTh ypaBHCHHE BpalIaTeIbHOTO IBIKCHUS CHavaja B 00IIeM BUJIE JJI HAYaJIbHOTO MOMEHTa BPEMEHH, a 3aTeM JIJIs
XapaKTepHBIX MOMEHTOB BPEMEHH, O KOTOPBIX €CTh HH(POPMAIHS B YCIOBUH 33Ja4H:

t 2

&
(p:iqooia)otiT w=tw,tet,

)
rje: (9o U () — Yroi IOBOPOTa PaJuyc — BEKTOpa B HauaJIbHbIA MOMEHT BpeMeHH = 0 C U B IPOU3BOJILHBIA MOMEHT
BpeMeHH t.
4 TIpu HeoOXOIUMOCTH 3aIMcaTh YPABHEHUSI CBSI3U MEXKIY YTJIOBBIMH W JIMHEHHBIMH BETUIHHAMH,
XapaKkTEepU3YIOIUMHU KHHEMAaTUKy MaTepUaibHON TOUKU:

S=opr
2
v=wr 0= —=27n
T
2
(4 2
a =—=wTl=w?
yc r

5  PemuTs MOMyYEHHYIO CHCTEMY YPaBHEHHN W HAWUTH peIIeHHUE 3aa4n B 001eM (T.e. OykBeHHOM BHe). [I[poaHanmu3upoBarth
MOJIy4eHHOE PAaBEHCTBO.

6 TIpoBepuTh pa3MEpHOCTb 3TOIO PABEHCTBA M €CJIH OHA COBIAAAET, MOACTABUTH B OKOHYATEIILHOE YPaBHEHHE

YHCJIOBBIE 3HAUCHHSI IAHHBIX B YCIIOBHH 33/1a4M BEJIMYHH, [IPEABAPUTEIIHLHO MEPEBEIs UX B OJIHY H TY )K€ CUCTEMY €MHHUILI.
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CXEMA PEIIEHUWSA 3AJJAY [TO KUHEMATUKE CJIOXKHOT'O IBUXXEHU A
Ecnu B 3a1aue paccMaTpuBaeTcs IBUIKEHHE Tela OJJHOBPEMEHHO OTHOCHUTENBHO JIByX CUCTEM OTCYETA, OJJHA M3 KOTOPBIX
YCJIOBHO MPUHUMAETCS 32 IIOJBHXKHYIO», & IPYTas 32 «HEIOJBIKHYIO» (HApUMep, YeJI0BeK UIET M0 JBHKYIIEMYCSI BATOHY
WK TIEPEILTBIBACT PEKY), TO CKOPOCTh WU MEPEMEIICHUE TeJa ONPEACIISIOTCS IO CISAYIOMIEMY MPABHITY:
Bexmop cxopocmu meaa omnocumenbHo HenoOGUIHCHOU cUCHeMbl KOOPOUHAM PABEH BEKMOPHOU CYMMe CKOPOCHU NOOBUICHOU
cucmembl KOOPOUHAM OMHOCUMENLHO HENOOBUICHOU NIIOC CKOPOCTG Meld OMHOCUMENbHO NOOBUICHOU CUCTHEMbL KOOPOUHAM.
(ananozuunoe npasuno OJist nepemMewyeHutl).

v +0
abc nep  omH

v

!

Sa6c = Snep + Sommu

rze:

CKOPOCTh TeJla OTHOCHUTEJIBHO HETIOABIKHOM CHCTEMBl KOOPAMHAT Ha3bIBAECTCS a0COJIIOTHOI CKOPOCTHIO (Y 6
abe

CKOPOCTB TIO/IBM)KHON CHCTEMBI KOOPANHAT OTHOCHUTEIBHO HETIOIBIDKHOM Ha3bIBACTCSl NMEPEHOCHOH CKOPOCThIO vnep

CKOPOCTB T€J1a OTHOCHTENIBHO MOIBIKHOM CHCTEMbI KOOPIMHAT Ha3bIBACTCS OTHOCHTEJIBHOM CKOPOCTHIO vOl’)’lH

CXEMA PEIIIEHNA 3AAY 11O KHHEMATUKE OTHOCUTEJIBHOT'O ABM>KEHU A

Ecnu B 3agaue paccMaTpuBaeTCs ABMKEHUE IBYX HE3aBUCUMBIX YT OT Apyra Tell, IBH>KYLIMXCS B OJTHOM U TOU XKe CUCTEME
KOOpAMHAT (HallpuMep, ABHKEHUE BCTPEUYHBIX MOE3I0B U T.1.), TO CKOPOCTh WM IepeMeNeHHE OJJHOTO Tea OTHOCUTEIIEHO
JIPYroro ONpeAeiaoTCs 10 CIEAYOIEMY IPaBUILy:

Bexmop omnocumensroti ckopocmu 06yx mei U, pasen 6eKmMOPHOU pAZHOCMU UX AOCOIOMHbIX CKOPOCMEIL.

(ananocuunoe npasunio 01 nepemeujenu)

UZl = '02 - Ul - CKOpPOCTb BTOPOI'O T€JIda OTHOCUTCIIBHO IIEPBOI'O

821 = SZ - Sl - HNEPEMCIICHNUEC BTOPOI'O TC1a OTHOCUTEIILHO IICPBOTO

CXEMA PEIIEHUSA 3AJIAY HA OITPEJIEJIEHUE CPEJIHEM CKOPOCTU

Crenyet pa3innyaTh: - CPEJHIOI0 CKOPOCTB T10 NIEPEMEIIECHHIO < (% > (BenmM4MHa BEKTOPHAs)

- CPEIHIOIO ITyTEBYIO CKOPOCTh < (Y > (BenmM4MHa CKaJSpHAs)

Cpeaneil CKOPOCTHIO TI0 MEPEMEIICHUIO HA3bIBAETCS BEKTOPHAS BEJIMUWHA, pABHAS OTHOIICHHUIO MTEPEMEIEHHUS Tella
3a KaKON-TM00 MPOMEXYTOK BPEMEHH K BEJTMIMHE 3TOT'0 MMPOMEKYTKA

B

I

<5>_Af_?1+?2+...+fn
At L+t +.t

Fopl’

n

—

obwee

Cpezu{ei/i HyTGBOﬁ CKOPOCTBIO HA3bIBACTCA CKaJIsIpHAA BEJIMYUHA, paBHASL OTHOIICHUIO ITYTHU HpOfI,HCHHOFO TCJIOM 3a
Kakoii- oo MIPOMEIKYTOK BPEMEHH K BEJIMIYMHE 3TOI'O IPOMEIKYTKA

S S +S,+...+S
<U>=—= 1 2 n
t L+t +. .+t

Oco0brii cnyqaﬁ: Ecmu teno 3a paCCMa’I‘pI/IBaeMHﬁ IMMPOMEIKYTOK BPEMCHU ABUIKETCS B OTHOM U TOM K€ HAIIPpaBJICHUU C
OOHUM U TEM XK€ 110 BEJIMYMHE U HAIIPABJIICHUIO YCKOPECHUEM, TO CPECIAHIOIO CKOPOCTH TEJIa 3a O3TOT MPOMEKYTOK BPEMCHU

0, +0
1 2
MO>KHO OIIPENeIUTh 1Mo GopmyJe: < 0 > = —2 , TIoe Ul n 02 - OTO Ha4vaJbHas M KOHECYHAas CKOPOCTH TejIa Ha DTOM

y4YacTKe.
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CXEMA PEIIEHNS 3AJJAY HA TMHAMUKY TIOCTVYITATEJIBHOI'O IBWXXEHUWA
1 Crenatpb 4epTex K 3aaade, Ha KOTOPOM:
- HAPHUCOBATH BCE TEJIa, pACCMATPUBAEMBIC B 3a1a4e,
- HAPHUCOBATh BCE CHJIBI, JCHCTBYIONIUE HA KAXK/I0€ TEJIO, 1, CCIIU BO3MOXKHO, YKa3aTh HANPABICHHUS YCKOPCHUH KaXKOTO Teja.

2. L[J'IH KaXXa0ro 1ejia 3anucarb BTOpOﬁ 3akoH HrloTOHA cHavaja B BEKTOPHOM BUJC E Fi = ma , 4 3aTEM B IPOCKIUAX Ha

OCH KOOPJMHAT, AJIS Y€TO CHavYaa:
- IS KOKZIOTO TeJa BBIOpaTh YAOOHYIO CHCTEMY KOOPAMHAT (HAa4aJlo KOOPJWHAT OOBIYHO IOMEMIAIOT B IEHTPE THKECTH TENa,
a O/IHy M3 KOOPJIMHATHBIX OCEH HANpPAaBILIIOT 10 BEKTOPY YCKOPEHUSI 3TOTO TeNa),

- TS K&KZIOTO TeJa PAacTIMCHIBAIOT CBOE BEKTOPHOE YPABHEHNE B MPOEKIMAX HA KaKAYIO OCh C yIETOM 3HAKOB IMPOEKIIMH CHIL.
3.  PemalroT Noiy4eHHYIO CUCTEMY YPaBHEHUH.

(He00X0JMMO MOMHHTB, YTO YHCIIO YPABHEHUH JTOJDKHO OBITH PABHO YMCITy HEU3BECTHBIX. ECiN ypaBHEHUH AMHAMUKA
OKa)KeTCs He IOCTATOYHO, TO MOIYYECHHYIO CUCTEMY JOIMOJHAIOT YPaBHEHUSIMU KHHEMATUKU WU 3aKOHAM U U3MEHEHUS U
COXpaHECHHUS).

Ecnu B 3agaue TpeOyeTcs HaAWTH Bec Tesla UM €r0 CUIIy HOPMAJIbHOTO IaBJIEHUS, TO CIEAyeT IOMHUTD, YTO 110 TPEThbeMY
3akoHy HbI0TOHa OHM paBHBI 110 BEIHUUHE, HO IPOTUBOIOJIOXKHBI 10 HAMIPABJICHUIO CUJIE PEAKLIUU OIOPBHI.

CXEMA PEIIEHUNS 3AIAY HA JUHAMUKY PABHOMEPHOI'O JIBUXEHNW S MATEPUAJIBHOU TOUKU
1O OKPY>KHOCTHU

1 Cpnenatb 4epTéx K 3a/1a4e, HA KOTOPOM HAPHCOBATH TEJO, JBIDKYIIIEECS M0 OKPYKHOCTH, U BCE CHJIbI, ACHCTBYIOIIHE HA
HETO.
2. cliemyeT MOMHHTH, YTO TEJO ABMYKETCS PABHOMEPHO MO OKPYKHOCTH MOCTOSHHOTO PaJinyca TOJIBKO B TOM Cllydae, eClii
PaBHOJCHCTBYIOIAS BCEX CHIL, JICHCTBYIOIINX HA TEJO, HAIPABIICHA 110 PAJNYCY K LEHTPY 3TOI OKPYKHOCTH. JTa cHia
COO0O0IIIaeT Ty IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, KOTOPOE TaK XKE HAIPABJICHA K IICHTPY OKPYKHOCTH, IIO3TOMY:
- ocb OX HAMPABIAIOT 110 HAMTPABJICHUIO IICHTPOCTPEMHUTEIBHOTO YCKOPCHHUS, (TO €CTh K IICHTPY OKPYXKHOCTH, 110 KOTOPO# OHO
JIBUXKETCSI).

- 3aIIMCBHIBAOT BTOpOfI 3aKkoH HrloTOHA cHadasa B BEKTOPHOM BHUIE E Fi =ma , 4 3aTEM B IPOCKIMAX HA OCH KOOPAWHAT,
y.c

2
[% 2
rme a =—=wT=w?.
y.c.
r
3. pemarwT MoJy4YeHHYIO CHCTEMY YPaBHEHHIA.

2

(Tipu HEOOXOAMMOCTH €€ TOTIOTHSAIOT YPAaBHEHUSIMH JBIDKCHUS C YIETOM UTO S= Qr, ov=owr,; w=2rn=—

YT0OBI IPaBUIBHO ONPEIEIHThH KOJMYECTBO CHII, ISHCTBYIOLINX HA TEJI0, HEOOXOIMMO MPUACPKUBATECS CICAYIOLIET0
npaBuia:

CKOJIbKO TeJ U pU3MYECKHUX T0JIei JeUCTBYET Ha JaHHOE TeJI0, CTOJILKO U CHII (TUTIOC CHIIBI TPEHHST ¥ CONIPOTUBIICHHUS, €CITH
OHH €CTh II0 YCIIOBHIO 3a/1a4H)

CxeMa pelieHus 3a1a4 HA 3aKOHbI COXPaHEeHUS] UMITYJIbCa
1. Cpenarts pUCYHOK, Ha KOTOPOM YKa3aTh Tejla pacCMaTPUBAEMOI CHCTEMbI U HAIIPaBJICHUS UX BEKTOPOB CKOPOCTEH HITH
HMITYJIbCOB HEMOCPEICTBEHHO Nepe]] B3aNMOICHCTBHEM.
2. 3areM cpenaTh aHAJIOTUYHBIN PHCYHOK JUII MOMEHTA HEMOCPEACTBEHHO I10CIIE B3aUMO/ICHCTBUSL.
3. IIpoananu3mpoBaTh paccCMaTPUBAEMYIO CHCTEMY:
- €CIIM CHCTeMa TeJl 3aMKHYTa (TO eCTh BEKTOpHAs CyMMa BCEX BHEITHHUX CHJI, JEWCTBYIOIIUX Ha TEJIa CHCTEMBI paBHA HYJIIIO),
TO 3aIUCaTh 3aKOH COXPAaHEHUs UMIYJIbca AJISl 3TOW CHCTEMBI B BUJIE

(Z pi )0083(114,‘100612013145 (Z p' )nome 83auMOOelimeus

- €CJIM CUCTEMA TEJI HE 3aMKHYTA, TO 3alIUCaTh 3aKOH U3MCHCHU A UMITYJIbCa JIA 9TOM CHCTEMEI B BUJIC

(S Foewsn ). At = Bpnee = P

KOHeuHo e pHalla/szoe
I[.]Iﬂ HE3AMKHYTBIX MEXaHUYECCKHUX CUCTEM 3AKOH COXPAHCHUHA UMITYJIHCA MOKHO IIPUMEHUTH B CJICAYIOIIHUX CIydYasaXx:
a. Ecmm MPOCKIMHN BCEX BHCIIHUX CHJI, HeﬁCTByIOIIIPIX Ha CUCTEMY, Ha Kakoe-1ubo HanpaBJICHHUE B MPOCTPAHCTBE PABHbBI
HYJIO0, TO Ha 3TO HAIIPABJICHUEC BBIMNOJHACTCA 3aKOH COXPaHCHUA NPOCKINU UMITYJIbCA,

( TO ecTh, eciu z Fqoe" =0 = (Z Py )Haqa,1,,we - (Z Py )Koyew;e )

(0OBIYHO TaKOM OCBHIO ABISIETCA TOpHU3OHTANBHASA 0ch OX)
6. Ecnm BHyTpeHHHE CHIIBI IO BETMYMHE MHOTO OOJIbIIIE BHEITHUX CHJI (HAIpuMep, pa3pbiB CHApsiAa), 1100 OU4eHb Majl
MPOMEXXYTOK BPEMEHH, B TEYEHHE KOTOPOTO ICHCTBYIOT BHELIHWE CHIIBI (HAPUMED, YAAP), TO 3aKOH COXPaHEHMSI IMITYJIbCa

MO>XHO TIPUMEHUTHh B BEKTOPHOM BHJIE, ( TO €CTh (Z [Z)i  vamoe Z P; onemoe )

Caenyer NOMHHTB, YTO BCE CKOPOCTH WM UMIYJIbChI TeJl CHCTEMBbI I0JKHbI OBITh 3aIHCAHBI OTHOCHTEIbHO OTHON 1
TOIi 5Ke CHCTeMbl KOOPAUHAT

4. BpiOpaTh yI0OHYIO CHCTEMY KOOPJMHAT U 3aIMCaTh MOJYYEHHOE BEKTOPHOE YPaBHEHHE B MIPOCKIMSIX Ha BHIOpAHHBIE
OCH.

5. Pemmrs nojy4eHHYIO CUCTEMY YPaBHEHHUI.
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Cxema pelleHHsI 3224 Ha 3aKOHbI COXPAHEHHs YHePIruu
1. nenath pUCYHOK, Ha KOTOPOM YKa3aTh T€JIa pACCMATPHBACMOM CHCTEMBI U HAIIPABIICHUS X BEKTOPOB CKOPOCTEH B
HavyallbHOM MOJIOKEHHH, a 3aTeM JUIS IPYTHX MOJIOKEHHUH, 0 KOTOPHIX €CTh HH(opManus B 3anade
2. BrIOpaTh HayaIBHBIA YPOBEHBb OTCYETA MOTCHIMAIBHOM SHEPTHU
3. IlpoaHanu3upoBaTh pacCMaTpUBAEMYIO CUCTEMY:

- €CJIM Ha Tela CHCTeMBbI JelCTBYIOT ToMbKo Koncepsatusnbie cunet ( F 0 F,  F F o F, )

HJIN BCC HeﬁCTByIOHIHe Ha CUCTEMY HCKOHCEPBATUBHBIC CUJIbL pa60Ty HC COBCpLIAIOT, TO 3alIUCATh 3aKOH COXPAaHCHUS MOJIHOM
MEXaHUYECKOMU OHEPIrun:

E =F

Ha4awbHaA KOHeYHAa sl

- €CJIM Ha TC¢J1a CUCTCMBbI Z[eI7ICTByIOT HCKOHCEPBATUBHLIC CUJIbI, TO 3alMCATh 3aKOH U3MCHCHU A SHCPIUHU AT 3TOI CUCTEMEI B

BUJIE
HEKOHCep 6aMUGHbIX __ _
Z AI - EKoneuHa;z E HauansHas

Cienyer NOMHHUTB, YTO BCE CKOPOCTH TeJI CHCTEMbI JOJIZKHBI ObITh 3alICAHBI OTHOCUTEJIBLHO O/THOM U TOii Ke CHCTEeMbI
KOOpPANHAT
4. PemuTth NOTYYEHHYIO CUCTEMY YPaBHCHUH.

Cxema pemieHus 3aaa4 Mmo TepMOAMHAMHUKE
- eClu COCmOosHue 2a3a He U3MEenAemcsa, To 3aliucaTb YpaBHCHUC Menneneera — KJ'IaHteIpOHaI

PV =VRT =RT
Y7,
- ecu 6 3a0aue paccMampueaemcs HeCKOIbKO COCIOARWI 2a3a, TO JUIsl KXKJIOTO COCTOSIHUS 3allicaTh ypaBHEHHE
MenneneeBa — Knaneiipona (wiu ypaBHeHue KnaneiipoHa, eciu Macca ra3a He U3MEHSETCS
% = %) U PELINTH [TOJYYCHHYIO CUCTEMY YPaBHEHHIA.
T T,
- eclu macca 2aza 0cmaémces ROCMOAHHOU U 00UH U3 RAPAMEMPOS 2434 He USMEHAECHIs, TO 3aMTUCATh YPABHEHHS
COCTOSIHUS [UTS IAHHOTO U30MpOIiecca:
uzorepmudeckuii mpouecc (1. e. T = const): PV = const 3akon boiinst — Mapuotra.

M30X0pUUECKHi Tporiece (T. €. V = const): =const saxon Llapis.

n3obapudeckuii npouecc (T. e. P = const): = CONSt 3axon I'eii — JIroccaka.

—H|<-H|T

- ecu 6 3a0aue paccmMampueaencs cmMech 2a308, T PelieHne 0OBIYHO HAYWHACSTCS C 3aITiCH 3aKoHa J{ambToHa It 3TON
CMECH r'a3oB

pwwecu :p1+p2 +"'+pn*

a 3aTeM I10 YpaBHCHHIO MeHz[eJIeeBa — KnaneﬁpOHa OIIPEACIAIOT NMAapUHUAJIbHOC JAaBJICHHUE KaXK/10I'0 r'a3a CMECH

DV, =V,RT,.., = JRT

cmecu
1

[Ipu HEOOXOMUMOCTH 3amucath ypaBHeHHe MeHaeneeBa — KianeiipoHa st Bceit cMecH ra3oB B BUJE:

cmecu cmecu *

Ve RT g = st RT

p cmecu cmecu cmecu cmecu cmecu *

cmecu
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®opMyJIbI H 3aKOHBI, KOTOPbIe MOTYT BaM moHag100MThHCS NPH pelieHHH KOHTPOJILHBIX padoT

KHWHEMATHUKA

Ton0KeH e MaTepHaIbHOM TOUKH B IPOCTPAHCTBE 3a/aeTCs paguycoM-BekTopom: [ = XI + y] +zk | [M]

rae 1, J,K — enunuunbie Bextops Hanpasienuit (0pThi); X, V, Z — KOOPIMHATHI TOUKH.

_ df - - — M
MrHoBenHast ckopocts 0 =—=0 1 +0 |+ vzk .| —
dt y c
e o dx dy dz y
ae =, =, = —— - NIPOEKLHH CKOPOCTH V Ha OCH KOOpJHUHAT.
“oodt Y dt * dt

Mopayns ckopocTu

. do - - =
MrHOBEHHOE yCKOpeHHe a = rmn =aj+a j+ ak,

do

dov
X — y

v:‘/vz+02+v2
X y z

M
2
C

|

dvZ

IT'nea = , )
5T T at

Monyne yCKOpeHUs a

MPOCKIMHM YCKOPCHHUS @ Ha OCH KOOpJAMHAT.

dt

(.2 2 2
= Ja+al+a’

YPaBHeHI/ISI MOCTYNATEJILHOTO ABUXKCHMSI !

a t’
— X —
X=%x tov t+ 5 v, =%y, tat
F =T+ ot at’ 2yt A
=1Iy +7g +T = y:iyoivoytiT, v=7,+at = Uy:ivoyiayt :
2
azt + +
2=12, 20, tE= v, =%0,, tat
2 2
0 —0y = 2aS - €CJIU IBUKEHUE PAaBHOYCKOPEHHOE,
2)2 — U§ =-2aS - €CJIA IBUKEHHUE PABHO3AMEJIEHHOE.
_ do ao
YrioBas cKOpocTh = te , pag
dt ¢
. do pao
VYrioBoe yckopeHue E=——, |~
dt c
[TomHOE yCcKOpEeHNe MaTepHaTbHONW TOUKH MIPH KPHBOJIMHEHHOM JBHKCHUN a= ﬁn + _’T
Mopaynb NOJIHOTO YCKOPEHHE MAaTEPUAIbHON TOUKY IIPU KPUBOJIMHEUHOM JIBUKEHUU a= ar? + af

ypaBHCHI/IH BpalaTeJIbHOI'0 ABUIKCHUA:

2

p=1tp,Tott >

CBsI3b IMHENHBIX U YIJIOBBIX BEJIMYWH!

t

T=—;n N
N

t

KunemaTnka ci10KHOTO JBHXKCHMUA:
KunaemaTrka OTHOCHTEIIFHOTO JBYKCHHUS:

CpeaHAsA CKOPOCTh MO NEPEMECILCHUIO:

_Ar_r1+r2

1 2 v
. T==0="-=27n;S=9¢r; v=0r; 8, =—=0T=0UV
n T r
5a6c = 5nep +50mH ' abcomomuoe = Snepel-k)CHDe OMHO CUMeENBHO e
021202_01; 821282_81

CpeaHsd nyTeBast CKOPOCTh

+... T S5 +5,+...455,

(@)

At 4+ttt

(0)

t 4+t +. 4t



JIMHAMUKA MATEPAAJIbHON TOYKA

3aKOHBI - Hrerorona:
2 = _F21
- cuja TpaBUTAIAN
- CHUJIa TSDKECTHU meC =mg
- CUJia YIIPYroCTH Fynp =—kX

JKECTKOCTb CUCTEMBI IPYKUH IPU UX IMOCICAOBATCIBHOM COCIUHCHNU

JKECTKOCTb CUCTEMBI IPYKUH IPHU UX MMapalZICIbHOM COCAMHCHUUN

- CHIIa TPEHMS CKOJIBKEHHS Fmp =u-N

Fapx = p:m‘ gVT

- cuia Apxumena

1 1

i 1.1
k k k,

PABOTA, MOIIIHOCTD, KIIJA. BUJAbI SQHEPT'UU.

- UMILYJbC MAaT€PUAIBHON TOUKU p=mou,

c

pCqueMbl - : ‘, pi

mo?

2

- HUMITYJIbC CUCTEMBI MAaTE€pHUATIbHBIX TOYCK

- KUHCETHUYCCKAs DHCPIUsi T =

KM

“[#r-c]

- [Aore]

- NOTCHIIMAJIbHAA SHEPTUA MaTepI/IaHbHOﬁ TOYKH, HO[[HSITOﬁ Ha BBICOTY h orHOCUTENBEHO

[ o]

HYJIEBOT'O YPOBHS OTCYETA MOTEHIIMAIIBHOW SHEPTUU

- NOTEHIIMAJIbHAS SHCPT U HpOTH)KéHHOFO TCJa, IOAHATOI'O Ha BBICOTY h oTtHOCHTENEHO

[ o]

HYJIEBOT'O YPOBHS OTCYETA MOTEHIIMAIIBHOW SHEPTUU

1

K=k +k +...4+K,

Il =mgh,

11 =mgh,_,

rae hc - BbICOTA LHCHTPA TAXKECTU TCJIa OTHOCUTEIIbBHO HYJICBOTI'O YPOBHA OTCYETA HOTCHHI/I&HBHOﬁ OHCPIrUu.

2

KX
- MOTEHIMAIbHAS YHEPTUS YIPYTO Ie(hOPMHUPOBAHHON TIPYKUHBI Il = T ,
. Mm
- MOTEHIMAJIbHAs SHEPTHUSI TPAaBUTALIMOHHOTO B3aUMOJICHCTBUA H=-G—
r
- [I0JIHASL MEXaHUYeCKasi IHEPT sl E=T+17,
. . = dw
- CBSI3b CUJIBI C IOTCHIIMAIILHON SHEpruen F= —grad W=——-
dx
- MexaHWYecKas paboTa CHIIbI A= J. Fds,

- MexaHHueckas paboTa OCTOSHHOM 10 BenuuuHe U Hanpasnenuto cuiel - A= FSCosa [ ,bec]

- CpeaHAA MEXaHNYCCKAad MOITHOCTb

- MT'HOBCHHAas MEXaHN4YCCKasA MOITHOCTh

- ko3 dunueHT nonesxoro aercreus (KI1JT) n=

noJjiesHas

N :TA’ [B:]

N =Fovcosa, [Br]

noaesnas

[ o]

[ Hore]
[ o]

[ o]

3ampadennasi

N

3ampavenHas

32
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3AKOHbBI I3SMEHEHU A 1 COXPAHEHU A B MEXAHUKE

. If GHewHUX o= =
- 3aKOH U3MCHEHHS UMITYJIbCa MEXaHHYECKOM CHCTEMBI i <At = P.orevve — Prauamioe
3aKOH COXPAaHEHHSI UMITYJIbCa 3aMKHYTON MEXaHHMYECKOH CHCTEM ‘ E p. ) = ( E P
| /Hauanvroe KO He1Ho e
v BHEWHUX P
- 3aKOH M3MEHEHHs MOMEHTA UMITYJIbCa ( E M. ) At=L_ ...= Lo
- 3aKOH COXPAaHEHUsSI MOMEHTA UMITYJIbCa 3aMKHYTON CHCTEMBI ( E L ) = ( E LI )
1 HadaivHoe KoHevHoe
v v HEKO HCEP 6AMUBHbIX  __

- 3aKOH M3MCHCHHMS MOJHON MEXaHMYCCKON SHEPTHH A = Em"el”m =L nonan
- 3aKOH COXPAHCHUS MOJTHOW MEXaHMUYECKOW IHEPTUU E s = Em”ewﬂ
- TeopeMa O MOTCHIHAIBHON SHEPrUn Amﬂcepgamuewﬁ =— (I pounan — guanonan)

TeopeMa 0 KUHETHYECKOM SHepruu E A| = waqmﬂ -T R
- 3aKOH JABVDIKEHUS LIEHTpa Macc E Fi = maM

- 3aKOH JIBMKECHHUSI LIEHTpa Macc

3aMKHYTOH CUCTEMBI eciu ZF;SHEWWX =0 = du =0 = v t=COl/lSl‘

M Y. M

3anuch 3aKOHOB COXpPaHeHHUs H U3MEHEHMsI TPH A0COJIIOTHO YNIPYTOM M a0COTIOTHO HEYNPYroM yAapax:

B B _ _ mo, Mo, Mol mo.
AOCONIOTHO YIIPYTHIA yIap: mo._ +mMo, =Mo, +M0 + = +

1701 2702 171 272 2 2 2 2
mo? mod (m+m)o’ (Q

N . = = — 1701 2702 _
AGconroTHO HEynpyTHil ynap: mo, +mMyo, = (ml +m, ) 0 + = +
2 2 2 AJ
JTUHAMUKA TBEPJOI'O TEJA
MOMEHT CHIIbI OTHOCUTENILHO HEIOABUIKHON TOUKH M= [ﬂ:] , [H . M]
Moaysnb MOMEHTa CUJTbI OTHOCUTEIBHO HETIOJIBMXKHONW TOUKHU M =Frsina , [H . M]
MoMeHT nMITyJibca Tejla OTHOCUTENIbHO HEMOABM)KHON TOUKU L= [F f)] , [ Joic- C]
Mopynb MOMEHTa UMITYJIbCA T€JNa OTHOCUTENILHO HEMOABMKHON TOUKH L=rp sine, [ Jic - C]
MoMmeHT uMILyJibca TBEPLOTO Tella, BPALAKOLIEr0Csl OTHOCUTEIbHO HEIIOBUXKHONU OCH L=lw, [ ﬂOfC . C]
| w®
Kunernueckast sHeprust TBEpAOTO TN, BPAIAIOLErocsi OTHOCUTEIbHO HEMOABHKHON OCH T= T , [ ,ZZ:)}C]
i mv®  |?
Kunernueckas sHeprust TBEpIOTo TeNa, BpaUIAOLIErocsi OTHOCUTEIBHO OCH, T= > + T ,
[ o]
JIBHKYIIEHCS TOCTYMATENIbHO
5 - dL
OcHOBHOE ypaBHEHHUE IUHAMUKH BpallaTeIbHOrO JBUKEHUS TBEPAOIO Tea M=—wum M=lg,
Teopema IlTelinepa =1 ot maz,
MOMEHT HHEPLUH MaTepPUallbHON TOUKH | =mR?, [KZ . Mz]
DnemMeHTapHas paboTa MOMEHTA CHIT TP BPaIIeHUH TeJIa BOKPYT HETOIBIKHOM OCH dA=M Zd Q, [ ,bec]

PaboTta MoMeHTa CHII ITpH BPAIICHUHN TeJla BOKPYT HEMOABIKHON OCH A= _[ M Zd Q, [ ,bec]



CoOcTBeHHbIC MOMEHTHI HHEPIMH HEKOTOPBIX TeJl
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OJITHOPO/IHBIH OJTHOPO/IHBIM TOHKUI | OJHOPOIHBIA TOHKUH | OIHOPOIHBIH OJITHOPOJHBIN OJTHOPO/IHBIN
TOHKHUH 00py4 JUCK PaJuycoM | TOHKHH AUCK CIUIOIHOM map OJIHOpOJHAs
CTepIKeHb IJINHOII | u pammycom R IIAHIP paguycoM R cepa
TOHKOCTEHHBIH paguycoMR pazuycom
LHWIHHAD R
pamycoMm R
l : . :
: | !
1 1 1 |
= == | [\ [T
| | ! |
> =
[ 1
l . ! '
! 1
! 1
! 1
]
]
2 2 2
ml 2 mR mR 2 2
|l =— | =mR* | | _MR | = | = | ==mR?| | ==mR?
12 = 4 2 5 3
2
KOJIEBAHUA N BOJIHbI
- ypaBHCHHE TapMOHHYECCKUX KOJIcOaHUi X= ACOS(a)t + (po)
_dx
- CKOPOCTB TeJa NPH TaPMOHNYECKHIX KOJICOaHUIX =—Awsin (a)t + o, ) —
C
do )
- YCKOpEHHE Tela PU rapMOHHYECKHX KOJIeOaHMAX =—=—Aw" C0S (a)t + o, ) v
dt c
mo® 1
- KHHETHYEeCKast SHEPTHs KOJIEOMOIeHCst TOUKH = > = E mAza)o2 sin’ (a)ot + (0) ) [ ,ZZJfC]
2
o kx 1 2 2 2
- OTEHIMAIBHAS SHEPTUS KOJIEOIIOMIEHCS TOUKH 11 = > = > mA* @y CoS (a)ot + (0) , [ ,bec]
} kx? mo’ 1,
- TIOJTHAsl MEXAHUYECKAA SHEPTHA KOJIECOIOIIEHCS TOUKH E=T+1I=11 - = % = Tﬂ = % =—mA @,

- muepeHnnanbHOe ypaBHEHHE TapMOHUYECKUX KOJIeOaHMH

- muddepeHnmraIbHOe ypaBHEHHE CBOOOIHBIX 3aTyXaIOIIUX KOJIeOaHU

- muddepeHnraIbHOEe YpaBHEHUE BRIHY)KICHHBIX KOJeOaHMHA

- ACKPEMCHT 3aTyXaHus

- TOTapuUPMHYECKIH JEKPEMEHT 3aTyXaHNsA

- Hepuoa KoJIeOaHHUI MaTEMAaTUUYECKOTO MasTHHUKA

nepuon KoJIeOaHuH MPYKUHHOT'O MasiTHHUKa

repuo; KoJiebanuii GU3NIEeCKOro MasTHUKA

nepuon 3JICKTPOMAariuTHbBIX KoJiebaHul B KoJIeOaTEIbHOM KOHTYp€

X+@ix=0

X+2B%+wix=0

X+ 2B %X+ @l X = %, cosQt

A(t)

_ M
ﬂ_A(t+T)_

i A
i_InA(t+T)_ﬁt
T=2x é [c]
T=2x m c

T= 27[, [c
T= 27zx/LC

- AMIumTyna pe3yabTHPYIONMETo KOIeOaHus, IIOIyJalomerocs IpH CI0XKESHNHN IBYX TapMOHIMYECKIX Kone6aHHI71 OJIMHAKOBOTO
HaIpaBJICHUS U OTUHAKOBOM YacTOTHI:

= A’ + 4 +24,4,c05(p, — ;)
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- HavanbHas daza pe3ybTHUpYIOIIEro KouedaH s, 0oJyYaionerocs Ipyu CI0KEHHHU JIBYX FapMOHHYECKUX KOJIeOaHui
OJIMHAKOBOT'0 HAIPABJICHUSA U OAMHAKOBOM YaCTOTHI:

tgp= Asing, + A, sing,

A cos¢, + A, cos e,

- YpaBHeHHE TPaeKTOPHH ABIDKEHIS TOUKH, YIACTBYIOMICH B IBYX B3aMMHO NEPIECHIUKYIISIPHBIX TAPMOHIIECKUX KOJICOAHMIX
OJIMHAKOBOH YaCTOTHI:

X2 y y2
—2—-C0S +—_S|n
A2 AR P TR ¢

27
— - BOJIHOBOC
v

- YpaBHEHHE IUNIOCKOH rapMOHNYECKON OeTyIel BOIHBI rf(X,t) = ACOS(a)t —kx+ Dy ), e k= 7 =
qHCII0

T
CBsi3b MEXTY Pa3HOCTBIO (a3 KoJieGanuil IByX TOUeK BOJHBI H paccTosHueM Mexy Humn A@ = KAX = — ( X, — X1)

- CKOpPOCTb IIPOJOJIbHON U IIONIEPEYHOM BOJIH B TBEPABIX TEIaX Z)npo ) / — nonep ’

5 yRT M
- CKOpOCTb TIPOJIOJILHOM BOJIHBI B rase v o= | —
npo ﬂ C
OCHOBbI MKT

N
- KOJIMYECTBO BEIIECTBA V=—-=—, [MOJZb]

Ny, u

2

- ocHOBHbIE ypaBHeHus MKT: p= 3 n<Ek > p=nkT, [Ha . c]

2
31 M (0)
- CpCAHAA KUHETUYCCKAs OHEPTUs MMOCTYNATCIbHOI'O ABUIKCHHUS MOJICKYJT HACAJIbHOIO Ira3a <Ek> = E kT =, [ﬂ.?fc:l

2
2kT 2RT M
- HauboJlee BepOsATHAs CKOPOCTDH TEIIOBOTO JABMIKEHHS MOJIEKYII UeaIbHOTO ra3a v= == |-
m u c
3kT 3RT M
- cpeIHs KBaApaTHIHAs CKOPOCTh TEINIOBOTO JBUKEHHUS MOJIEKYJI HICAIBHOTO ra3a <UK6> = |—=|—) | —
m, U c
TEPMOJANHAMHUKA
m
- 3akoH Menpeneesa — Kianeiipona PV =vRT =—RT;
u
5 PV, PV, PV
- 3ak0oH Kinanelipona ——==—2"% pym —— =CONSt , ecau M = const;
T, T, T
- 3akoH JlanbToHa Powecu =P1+ P2 +oot Dy,
- IapUHUaIbLHOE JAaBIEHHE | — FO raza CMecH PVoen =ViRT o = =1 RT,.cc

Ano.qegnaﬂ — Ql — Qz
T, 1 T 2

T
- epBOe HAYaJI0 TEPMOAUHAMHKH Q=AU+A, [ ﬂoic]

- KITJI TernoBoro nsurareis n=

- KTIJT uneanbHO# TemnoBoi MammHbl (MamuHbl KapHo) n=



im
- BHYTPEHHSAS HEPTHs HACATHLHOTO Ia3a U=——RT, [ ﬂofc]
2 p
5 im
- M3MEHEHUE BHYTPEHHEH SHEPTHH MIEABHOTO rasa AU = E —RAT , [ ,ZZO/C]
roe =3 i OMHOATOMHBIX Ta30B, | =5 JUIst ABYXaTOMHBIX Ta30B , | =6 1y TpEX U GoJice aTOMHBIX T'a30B
- paboTa HIearsHOTO Ta3a IpU U30XOPHYECKOM TIpoIIecce: ecrm V=const, o A=0
A= pAV
- paboTa UICANBLHOrO Ta3a IMPHU U300aPHUSCKOM MPOIIeCce ecin  p = CONSt, To m
A=—RAT
7]
m
A=—RT-In
_ H
- paboTa uaeasbHOrO Ta3a IIPU H30TEPMUYECKOM IIPOIIECcCe ecm 1 = const, To
m
A=—RT -In
y7;

- ypaBHeHue Maiiepa

- MOJISIpHAs TEIIOEMKOCTD HICATbHOTO I'a3a MPH MOCTOSHHOM 00bEMe

- MOJIsIpHas TEIJIOEMKOCTh HJCAJIBHOT'O Ira3a Npu MOoCTOAHHOM JaBJICHUU

- YACJibHasd TEINIOEMKOCTh HMJE€AIBLHOTO ra3a IIpru NOCTOTHHOM 00BEMe

- yACJibHasd TEIIOEMKOCTh HJCaILHOIO Ta3a Ipy MOCTOAHHOM JIaBJICHUHN

- CpeAHsisl ITMHA CBOOOTHOTO MPoOera MOJIEKYI HIIBHOTO Ta3a

= KOJIMYECTBO TCIIJIOTHI H606X0,I[I/IMO€ JJI HarpeBaHus BEUICCTBA
- KOJIMYECTBO TCIJIOTHI, BBIACIIAIOIICCCA IIPU CrOpaHrUU BEIIECTBA
= KOJIMYECTBO TCIIJIOTHI H606X0,I[I/IMO€ JUIA TIJTaBJICHUA BEIICCTBA

= KOJIMYECTBO TCIIJIOTHI H606XO,I[I/IMO€ JJIA UCmapeHUs BEIICCTBA

- 3akoH Puka

- 3akoH HrroTona

- 3ak0H Dypbe

- 3akoH HproToHa JJIA BA3KOTO TPEHUA

- ko3 unmeHT TudGdy3nun

- KO3()(PUIMEHT BI3KOCTH

- K09(QPUIMEHT TETUTOTPOBOIHOCTH

- CpeaHEeC YUCJI0 CTOJIKHOBEHHUI MOJICKYJI UACAJIbHOI'O Ir'a3a 3a 1 CCKYHAY

c, —ir, |4

2 monw- K
Cp:i+2R, Loic
2 Mmonw- K
IR IDic
_E; ke K
_i+2R Ire
P2 ; ke K

1
<I>:\/§7rd2n
Q=cm(t,—t,), [Hoc]
Q=am, [ /o]
Q=Am, [,bec]
Q=Lm, [,bec]

m=— d—pSt
dx
dov
=—p—St
p 77dX
dT
=-1—5t
Q dx
dov
F=—-p=—"_
de
1 M
D== I, | —
(o)1)
1

Va
1

P

P,

36



IJIEKTPOCTATHUKA

y |a,/|a,]
- CHJIa DIIEKTPOCTATHUECKOTO B3aUMOJICHCTBHUS IBYX TOUCUHBIX 3apsI0B Fm =k —
er
2
1 Hwm D F E
9 —-12 8.8axKyyme 8.8aKyyme
rae k = =9.10 2 ; 8028.85-10 — &= 2 = 2
477’. 80 K]Z M 8.6eujecmee 6.6euecmee
) - F H B
- HaIpsHKEHHOCTD DJIEKTPUUECKOTO OIS E=—, | —|=|—
q | Kxn M
7
- MOTEHIIHAJ IEKTPOCTATUICCKOTO TIOJIS Q=—, [B ]
- TPUHIHII CYTIEPIIO3UIAA IS JIEKTPOCTATHIECKOTO TIOJIA
E=E +E,+..+E =Y FE
P=Q+P, .40 =D @
- cuiIa, JEHCTBYIOIAsA Ha TOUEUHbIN 3aps]l B 3JIEKTPUYECKOM I10JIe F= CIE , [H ]
- MOTEHIHMATbHAS YHEPTUS TOUCTHOTO 3apsaa B DICKTPOCTATHYECKOM TI0JIe 1l = qo , [,ZZ:)!C]
- MOTEHIMATIbHAS YHEPTUS IIEKTPOCTATUYECKOTO
B3aWMOJICHCTBHUS IBYX TOYCUHBIX 3apsI0B I =kK21=2 , [ ,ZZ:)!C]
er
) q [H] [B
- HAPsDKEHHOCTD AJIEKTPOCTATHYECKOTO TIOJIS TOYSTHOTO 3apsiia E=k — | == —
er Kn M
- MOTEHIHAJ 3JICKTPOCTATHYECKOTO TIOJISI TOUSHHOTO 3apsiia Q= k—, [B ]
er
) . . 1o H
- HANPSXEHHOCTH HJIEKTPOCTATHYECKOTO HOJIs PABHOMEDPHO 3apsKeHHOM GeckoHeuHol miockocty E = E _—, E
EE,
0

- pa60Ta CHJI DJICKTPUYCCKOTO IOJIA O NEPEMEIICHUIO TOUCYHOI'O 3apsaaa

A917 = q (¢Ha‘tajleblﬂ - (Dkonetmblﬂ) LA AQH = _(H nauaonasn H KOHeuHas )

- 3aKOH COXPaHEHHMs HIEKTPHIECKOTO 3apsa Zqi = Zqi
HavanvbHoe Koneunoe
) =__do
- CBsI3b MEXTy HANPSIKEHHOCTHIO 3JIEKTPOCTATHIECKOTO HOJIS U TIOTEHITHATIOM E= - —grade
r
|
- Teopema OcTporpazackoro — I'aycca ay1s 7eKTPUIECKOTO OIS B BAKYyMe D= ,b EdS = _Zqi
s ,5’0
MATHETU3M
- CBs3b MaFHHTHOﬁ HHAYKIWH U HaHpSDKéHHOCTI/I MArHuTHOTO I10JIA B - lLllLlO H y [TJZ]
- TIPUHIMI CYHEPIIO3UIHH ISl MATHUTHOTO MO
B,.=B+B,+...+B, H,.=H-+H,+...+H,
o V[T
- 3akoH buo — Casapa — Jlamuaca dB=—"-"L. 5
4 r
. N
- 3aKOH MOJHOTO TOKA JijIi MATHUTHOTO OIS B BAKYyMe @ Bdl = ,uoz I
L k=1
- 3aKOH TIOJTHOTO TOKA JUT MATHATHOTO TOJIS B BEIIECTBE @ Hdl = Z I
L
- Teopema ['aycca U1 MArHUTHOTO TIOJIS {) BdS = § B,dS=0
S S

- MAarHuTHOC I10JI€ HpHMOHHHeﬁHOFO OECKOHEYHO JJIMHHOT'O MPOBOJHUKA C TOKOM B= luluo ), [Tﬂ]
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- MAarHMTHOE I0JI€ B LIEHTPE KPYrOBOr0 BUTKA C TOKOM B =y, ﬁ , [T g ]
N
- MAarHuTHOE T0Jie GECKOHEYHO IIMHHOTO COJIEHOM/IA C TOKOM B = sy In = gyl T [T Jl]
N . _ Hih
- MAar"HMTHOE I10JI€ NMPSMOIUHENHOTO IIPOBOIHUKA KOHEYHOM JIJIMHEI C TOKOM B=-">— (COS o —COS ,B ) | T
4 a
o B _ ,u/uo I
- MAarHMTHOE IT0JIE 10 CEPENMHE NMPSIMOIUHENHOTO IIPOBOJIHHUKA C TOKOM =——C0Sax, |In
27 a
N 2
- MHIYKTUBHOCTBH COJIEHOUJA L = pu,nV = uu, T S, [F H]
N . _ g L, |
- CHJIa MATHUTHOTO B3aWMOJICHCTBHUS ABYX MapalIeIbHBIX MPSIMOIUHEHHBIX IIPOBOJHUKOB C TOKOM FWZH = 2— —=
' T r
- cuna Amnepa dF, =1 |:d| B] ,  TJ€ MOJYJb CHJIbI dF, = IBdIsina
- cuna Jlopenua F,=q [\7 B] , T/1e MOJLyIlb CHITBI F,= |q| vBsina
- MEXaHWYECKUU MarHUTHBII MOMEHT, IEUCTBYIOIIMI HA KOHTYP C TOKOM B MarHUTHOM I0Jie
M= [ f)m Bj| s re MOJIyJIb MOMEHTA CUJIbI M = P Bsina = IBSsina
- IOTOK BEKTOpa MAarHUTHOW UHIYKIUH @ =BScosa
- COOCTBCHHBI MarHUTHBIH IMOTOK KOHTYpa U COJICHOHUA C TOKOM D cober — LI
- M3MEHEHHEe COOCTBEHHOI'O MarHUTHOTO MIOTOKa KOHTYpa M COJICHOMJIA C TOKOM
A('D<:06CT = Lal AD = cpkoyetmbn? - @Hallaﬂbﬂblﬂ
- paboTa cHJI MarHUTHOTO TIOJIA M0 IEPEMENEHHUIO TPOBOIHIKA HIIM KOHTYPa C TOKOM AMI’l =|aDd, [ ﬂofc]
AD
- DJIC unnykuuy (3akoH Dapaes) E =— [B ]
uHo At
- DJIC uHAYKINK, BOZHUKAIOMIAS B IBUXKYIIEMCS] B OTHOPOJTHOM MAarHUTHOM TOJie EMH 5 =B L| sina, [B ]
MIPSIMOJINHEHHOM ITPOBOTHIKE
. d czjco6cm _ dl
- DJIC caMoMHIYKIIUK 86‘61/!/1 = ——=—L—, [B]
dt dt
LI?
- SHEpPrus MarHUTHOTO T0JIS IPOBOJHHUKA U KOHTYPa C TOKOM W, = T , [ ﬂofc]
2
. B> _ uuH
- 00BEMHAS TUIOTHOCTH SHEPTUH MAarHUTHOTO TTOJIS W = =
" 2uu 2
0
MNOCTOSAHHBIN TOK
dg
cuJia TOKa | =—
dt
.
TUTOTHOCTB TOKa j=—
S
A
9/1C ucrouHuka Toka E=—=
q
5 U
3akoH OMa JJ1s y9acTKa 3JIEKTPUICSCKON HeTH | = E

3aKkoH OMa Ui 3aMKHYTO 3JI€KTpUYECKOil Lienu | =



3aBHCHMOCTb CONPOTHUBIEHUS METAIIIMYECKOTO MIPOBOJAHUKA OT €r0 Pa3sMepoB R=p 35
3aBHCHMOCTD COMPOTUBJIEHHS METAJLTMYECKOTO TIPOBOIHIKA OT Er0 TEMIIEPATYPhI R =R, (l+ at)
3aBHCUMOCTb YAEILHOTO CONPOTUBJIEHHS METALIMUECKOr0 IPOBOHUKA OT €T0 TEMIEPATypPhI £ = Py (1+ Oct)
U 2
2
paboTa MOCTOSHHOTO TOKa A=qU=I1Ut wm A=I°Rt= Ft , [ ,ZZ:)fC]
U 2
2
MOIIHOCTh MTOCTOSHHOTO TOKa P=1U WM P=I"R=—, [B T]
U 2
2
3akoHn J[xoyns — Jlenna Q=1Ut WIm Q=I1°Rt= Ft , [,ZZ:HC]
A
QI[C g _ CMOPOHHUX
- y
+A
CMOPOHHUX TOHOBCKUX
HaNpsHKEHHE U= d s
q
HANpsKEHME HA KIEMMaX MCTOYHHKA TOKa U, =-Ir=IR, [B ]
nonesHasi paboTa HCTOYHHKA [IOCTOSHHOTO TOKA Aresnas = ANuem = YUuemt [ ﬂofc]
3aTpaueHHas (0IHAsA) paboTa HCTOYHUKA HOCTOSIHHOTO TOKA AmmpaquHaﬂ =q&=I1&t uwm
52
A, =——=]? (R + r)
ampaveHHas R + r
T0JIe3HAs MOIIHOCTh UCTOYHUKA MTOCTOSSHHOTO TOKA Pnowwﬂ = % = |chm , [B T]
— A\)’Umpa"leHH(l}l
3aTpaueHHas (10JIHas ) MOLIHOCTh HCTOYHUKA MOCTOSHHOTO TOKA I:)mnwmmz = f =1&, [BT]
AnOﬂe3Haﬂ nones3Has
KII[I uctounuka Toka n= = P
Aj‘ampal{eHH(l}l 3ampadeHHas
& . C= q
MKOCTb YEIHHEHHOTO TIPOBOIHHKA =—
Q
EMKocTh yenunénHoit mpososieit cheps (mapa) C= 472'880 R
EMKkocTs KOHIEHCaTOpa C=—"—-=—
p-¢, U
. £6,S
EMKocTh mockoro koHaeHcaTopa C= q
eg,RR,
DJeKTpuyecKas eMKOCTh CHEpUIECKOro KOHAEHCaTopa C=4r
R,—R
2~ ™
eg,|
DnexTpudecKas eMKOCTb LHIHHAPHIECKOTO KOHIAEHCATOPA C=2r R
In—2
1
2 2
) w Co _ap_qa
DHeprus dIEKTPUIECKOT0 MHOJIs yeAHHEHHOTO TIPOBOIHIKA o = === | oc
2 2 2C
2 2
CcU- qU ¢
DHeprus >1eKTPUYECKOTO N0 KOHAEHCATOPa W, = > = > = 5C’ [ ﬂofc]

OO0BEMHAS TUIOTHOCTD YHEPTUH STEKTPUIECKOTO MO W= =
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ITocmenoBarenbHOE COCTMHECHIE IIPOBOIHHUKOB HapaJ'IJICJILHOC COCIMHCHUEC IPOBOJTHUKOB
R =R +R,+..+R, 1 1,1, 1
oou
U ! U U U Rn6u4 Rl RZ Rn
= + +...+
06U 1 2 n — — — —
| d Lo | U, =U;=U,=...=U,
oGy 12T I o=+l +. .+,
U [
| —& | _ ooy U U
P = R = R I _ i I _ [am
: 01 i -
i ooy ot Ri obwy R
[
ITocmenoBarenpHOE COCTMHCHIE KOHAEHCATOPOB HapaJ'IJICJILHOC COCINHECHNUE KOHACHCATOPOB
1 1 1 1
Tt te Cor =Co+Cy+...4C,
ooy C’1 CZ Cn U U U U
_ 0bwy = 1 = 2 == n
U, =U;+U, +..+U,
=0, +Q, +...+
P R q,, =G+0+. .+,
q
q G 00wy
c G o C= C =
i = = Ul ooy U
Ui 06wy U obuy
[

Ipasuna Kupxroga 11 neneil mocTOSHHOr0 TOKA
Ilepeoe npasuno Kupxzoga
n
Anrebpanueckas cyMMa CUJI TOKOB, CXOZSIINXCSA a y3JIe, paBHa HYIIO, T.€. Z I, =0
i=1
Bmopoe npasuno Kupxzoga
B mo6oM 3aMKHYTOM KOHTYpE, IIPOM3BOJIFHO BHEIODAaHHOM B Pa3BETBJICHHOM JJIEKTPHUYECKOH ey, anredpandeckas cymMma
NaJIeHNi HanpsDKeHHH (IIPOM3BEICHUH CHIT TOKOB J Ha conpoTHBiIeHHe R) Ha OT/IENBHBIX yHacTKax IEIH 3TOT0 KOHTYpa paBHa

n m
anrebpandeckoit cymme 3JIC Ek, BcTpedarommxcs B KOHTYpe: Z i R = Z Ex

i=1 k=1
IIpumensis 3akonnl Kupxroga neodbxoaumo:
1. Ol'Ipe}leJ'[I/ITB YHUCJIO JICKTPUYECKUX Y3JI0B U HE3ABUCHUMBIX KOHTYPOB B CXEME
¥Y3/10M Ha3bIBaeTCS MECTO COCMHEHHMS TpeX U 0oJiee IMPOBOJHUKOB.
Kontyp — 310 m06ast 3aMKHYTast LeTIb.
He3aBucumblii KOHTYP — KOHTYp, KOTOPBI COJEP)KUT XOTS ObI OJTHY HOBYIO BETBb. BETBb — yuacTOK Ll OT y3J1a JI0 y3Ja
2. Tlepen cocraBineHUeM ypaBHEHHUI IPOU3BOJILHO BHIOPATH M YKa3aTh CTPEJIKAMU Ha YepTekKe:
a) HampaBJIeHHE TOKOB (€CJIM OHU He 3a/IaHa MO0 YCJIOBHUIO 3a/1a4l) BO BCEX CONMPOTHUBIICHUSX, BXOASIINX B II€Tb, YUUTHIBAS, UYTO
OT y3J1a JIO y3J1a TeU€T OJIUH U TOT JKE TOK;
6) HampasyieHre 00X0aa KOHTYpa.
3. Ilpu cocraBineHnu ypaBHEHHI 10 nepBoMy 3akoHy Kupxroda cyurarh TOKH, MOAXOASANINE K Y3IIy, TOJIOKHUTEIbHBIMH, a
TOKH, OTXOAAIINE OT y3JIa - OTPULATEIbHBIMH.
Yucno ypasnenuii, cocmagnaemvlx no nepeomy 3zaxkony Kupxzoga, 0ondcno 6vims na eOunuuy menvuie 4ucia y3noe,
codepicauwiuxca 6 yenu.
4. [Tpu cocraBnenny ypaBHEeHH 10 BTopoMy IpaBuily Kupxroda cieayer cunrars:
a) NaJeHUE HaNpsDKeHWS Ha ydacTke menu (T.e. Tpou3BeleHHE |.R) BXOAWT B YpaBHEHHE CO 3HAKOM IUIIOC, €CIIH
HalpaBjeHHE TOKa B JAHHOM YYacTKE COBIIQJaeT C BHIOpPAHHBIM HalpaBlieHHEM 00Xo0Ja KOHTYpa; B NPOTHBHOM CIIydae
IMPONU3BEACHUE | -R BXOAHUT B YpaBHEHHE CO 3HAKOM MHUHYC,
6) OJIC & BXOAWT B ypaBHEHHE CO 3HAKOM IUIIOC, €CIIM OHO TOBBIIIAST MMOTSHIIHAN B HAIIPABICHUHN 00X0/1a KOHTypa: T.€. €CITH
npu 00X0/1e KOHTYpa BHYTPH MCTOYHHUKA TOKA MPUXOIUTCS UIATH OT MUHYCa K IUTIOCY, B IpoTHBHOM cirydae DJIC & Bxomur B
ypaBHEHHE CO 3HAKOM MHHYC.
Yucno He3asUCUMDBIX YPAGHEHUIl, KOMOpble MOZym 0blmb cocmaeiensl no emopomy 3axony Kupxzogpa, paeno uucny
He3a6uUCUMbIX KOHMYPO8, UMEIOWUXCA 6 Uenl.
st cocraBneHns: ypaBHEHUH NEpBBIii KOHTYP MOXKHO BBIOpaTh NMPOM3BONILHO. Bee cnenyromume KOHTYpHI cileayeT BblOMparh
TaKUM 00pa3oM, YTOOBI B Ka)KAbli HOBBIH KOHTYp BXOJMJIa XOTsS ObI OJHa BETBb LIENH, HE y4acTBOBABILAs HHU B OJHOM U3
paHee MCHOJIb30BaHHBIX KOHTYpOB. IIpon3BoibHO BHIOpaHHOE HampaBieHHE 00X0/Ja 10 KOHTYpaM HE MU3MEHSETCs 0 KOHIA
peleHus 3a1a4H.
Ecnu nipu pemieHny ypaBHEHHH, COCTaBICHHBIX BBIIICYKa3aHHBIM CIIOCOOOM, MOJIYYeHbI OTPULATEIbHBIC 3HAUCHHS CHIIBI TOKA
WY HaTIPSDKEHMS, TO 3TO 03HAYAET, YTO TOK YepPE3 JaHHOE COMPOTHUBIICHUE B ICHCTBUTEIEHOCTH TEUET B HAIIPABIICHNH,
MPOTHUBOMOIOKHOM BBIOPaHHOMY.



NMEPEMEHHbBINA TOK

Do dexTuBHOE (MK IEHCTBYOIIEE) 3HAUYCHHE CHIIBI TOKA M HATIPSKCHHUSI

3axon OMa JUIS TENU IEPEMEHHOTO TOKA TOJIBKO C AaKTUBHBIM COTIPOTHUBJICHUEM

3akoHn Oma JJIA e IEPEMEHHOI'0 TOKa € HuacaJIbHOM WHAYKTUBHOCTb

I/IHL[yKTI/IBHOC COIMIPOTUBJICHUE

3axon OMa a7 meny mepeMeHHOro ToKa ¢ HAeaTbHO EMKOCTEIO

EmkocTtHOE COIIPOTUBJICHUC

3axon OMa 151 1IeNH MePEMEHHOT0 TOKA C MOCJIE0BATEIbHO COSAMHEHHBIMH

AKTHUBHBIM COIIPOTUBJICHUCM, EMKOCTBIO U WHAYKTUBHOCTBIO

ITonHOE conpoTuBiIeHNE (MM UMIIEAAHC) LIETH IEPEMEHHOT0 TOKa

CI[BI/IF (1)213 MCKIAY CHIION TOKa 1 HaNpsPKEHUEM B LICIIH IEPEMEHHOI'O TOKa
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Z:\/R2+(a)L—i)2
aC

u -u
tgp = LU c _ Ra)C

R

SJIEKTPOMATI'HETU3M
YpaBuenuss MakcBessia B HHTerpajibHoi ¢opme (1M noJieBble ypaBHeHust Makcpesuia)
- 0B -
IlepBoe ypaBHEHHE C}S Edl = —I —dS
L S ot
T = a[_j ~
Bropoe ypaBHeHue (}3 Hdl ZJ‘ J+— ds
L S ot
Tperbe ypaBHEHUE @ f)dg = I Yo dv
S Y
YeTBEpTOE ypaBHEHME CJS édS =0
S
Ypasuenuss Makcgesia B iudpepeHuuaibHoii gopme
- OB
TlepBoe ypaBHEHHE rteE=——
ot
- - 0D
Bropoe ypaBHeHne rtH =j+—
ot
Tperbe ypaBHEHHE divD=p
YersépToe ypaBHEHUE divB=0
OIITUKA
Onruyeckas pa3HOCTb X0Ja ABYX JIydel A= (n2I2 - nlll)
YcnoBue naTepPEepEeHITMOHHBIX MAKCHMYMOB A=12m —
2
VYcnoBue naTepdepeHINOHHBIX MUHUMYMOB A=+

A
(2m+1)E



Ontryeckast pa3HOCTh X0Aa ABYX JTy4del mpu HHTEp(EpEeHIINN

A:Zd\fnz —sina i%: 2dnc05ai%

A
(ecnm N ) Ny, TO +E, ecrn N ( Ny, To _E)

bA bc
“d a1

, A
Panmychl cBeTNEIX Kosiell HhIOTOHA B OTpaskEéHHOM CBETe rom = (2m - 1) E R, [M]

r'" =+mAR, [M]

CBETa, OTPAXKEHHOI'O OT BEPXHEN U HU>KHEH IpaHUIIbl TOHKOM
IJI0CKOINIapaJIeIbHOM MJIaCTHHBI

Mupraa nHTEpEPEHITMOHHO MOJIOCH B onbiTe KOHTa AX

Paaunycel TéMHBIX Koslelr HproTOHA B OTpaXE€HHOM CBETE

f ab
Panuyc BHemnel rpanuisl M-oit 3oub1 @penens ans chepuueckoit Bonaer I = —b mA , [M]
a+
r,=~bma, [x]

asing = J_r(2m+1)%

Pannyc BHemHe# rpanuibl M-oi 30H61 OpeHenst 11sl II0CKOW BOIHBI

VYcnosue audpakimoHHBIX MAKCUMYMOB OT OJTHOM IIEJTH

. A

VYcnosue qudpakimOHHBIX MUHIMYMOB OT OJJHOH IIENH asing = +2m E
- : A

VcroBHe TIaBHBIX JUGPAKIMOHHBIX MAKCUMYMOB OT AudpakimonHoi pemétkn 0 SiN @=12m E

- - A
VYcnoBue rimaBHBIX AU(PAKIMOHHBIX MUHIMYMOB OT AU pakuHoHHON pemérkn  aSIN @ = +2m E
YcnoBue qu(PaKINOHHBIX MAKCUMYMOB OT MPOCTPAaHCTBEHHON
mudpakunoHHoi pemérku (hopmyna Bynsda - Bparros) 2dsin@=mA

ﬂaBJ’IeHI/Ie CBETa IpU HOPMAJILHOM IMaJICHUU HAa BEIIECTBO

p=2(1+p)=a(l+p). [1]

3akod Masmroca

3axon bprocrepa

3akoH mpenomiieHus cBeTa (3akoH CHeTryca) o =—=—=0n,
sing v, n
3akon Cretdana — bonbiimana 11st aGCOMIOTHO YETHOTO Tena Ry =oT*
2
2r7cC
3akoH Panes — J[xunHca r_= KT
AT 4
A
b 3
3akoH cMmeleHus Buna lmax = ? , Tae b=29.-10"m-K
3aBHCHMOCTh MAaKCHMAJIBHOW CIIEKTPAIEHON TNIOTHOCTH
o .. max 5 -5 Bm
9HEPreTH4ecKol CBETUMOMTH a0COJIFOTHO YEPHOTO Tena N = CT>, rme C=130-10 S—K
, IR

OT €ro TeMIepaTypsl

N3menenne JJIMHBI BOJTHBI PEHTTCHOBCKOI'O U3JIYYCHUA

MIpY KOMIITOHOBCKOM ~ paccenBanuu (3¢ dext Komnrona)

Oddexr Homnepa mis IMB

I,=1,c08° ¢
tga,, =ny

sina v, n,

AM=1"-2 =L(l—cosa)= lein2 o
mc mc 2

ucmovHuka 2

(Y
1+—cosé
c

NpUEMHUKA
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P = Imax — Imin

CrerneHp NospU3aliiy CBETa
Imax + Imin
ATOMHAS ®U3HUKA
2
YpaBHeHue DiHIITEHA 17151 BHEenIHEro GoTodddexTa hy = Aeblx + 2max wm E b= Am +Tmax
mo?
3anmparomiuii (3a1ep>KUBAIOIINI) TOTEHIHAT TP (POTOAIPPEKTE MOKHO OIIPEAEIUTH 1Mo hopMyIie |e|Umn = 2max
hvk'p = A(s’hlx
CBs13b pabOTHI BBIX0/1a C KpacHOH rpanuner potorddexra hc A
Ay
£, =hy="C E, =m,c’
Oueprus porona p =NV = 7 WA » = mMyC
— h —
Wmnynsc porona P, = I WIH p, =m,C
g M
CkopocCTh CBETa B BaKyyMe c=Av=3-10"—
C
_t
_t T
N=Nge*=Ne *=N,2 ?
-t
_t T
3aKoHbI paJUOAKTUBHOI'O pacnaja m= mOe‘“ =mye T = m, 2 2
-t
_t Ty
A=Ae " =Ae " =A2 °
Panuyc anpa R= RO%
Jledext macch! spa Am= [Zmp + ( A— Z) mn:| -m,
OHeprus CBA3M HYKJIOHOB B AJpe Ecmu = Amc? = [Zmp + ( A-Z ) m, —m, :I c?
IpH ¢-pPacrajie IX = 27N + JHe,
npu B-pacniane X =Y+ le.
KBAHTOBASI MEXAHUKA
CootHoenus HeonpenenéHuocty Ieiizendepra Ap,AX2h, AEAT2>h
5 h
Jnuna BosHbl e bpois A=—
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