KonTpoabHble 3a1aHusl VISl CTY/I€HTOB TUCTAHIIMOHHOTO 00yYeHHUsI
rpPynin cnenuajbHOCTH
15.03.02 TexHosormyeckue MalIMHbI 1 000Py10BaHUE

3 cemectp: KoHTponbHas Ne 1 3auér,
4 cemectp: KoHTponbHass No2 SK3aMeH.

OCHOBOI1 17151 M3y4YeHHUs Kypca PU3NKH CTYIEHTaMU JTUCTAaHIIMOHHOHM (POPMBI 00yUEHUs SBISAIOTCS METOIUUECKHE T0co0us,
COCTaBJICHHBIE JJII CAMOCTOSATENILHON MOATOTOBKY CTYIEHTOB K 3K3aMeHaM. /11 u3y4eHHs BOIPOCOB, KOTOPHIE HE OCBEILEHBI
B METOJMYECKUX M0COOUSX, HEOOXOJUMO 00PATUTHCA K CIICIMAIBHON Y4eOHOM InTeparype, Halpumep:

1. «Kypc pu3ukmn» A. A. Jletnag, b. M. SIBopckuwid,
2. «Kypc obmeit pmuxm» U.B. CaBenbes 1.1, 2, 3.,
3. «Kypc pu3ukm» T. 1. Tpodumosa.

WU JPYTHM y4eOHNKaM, IpeIHa3HAYeHHBIM AUl H3y4eHUs Kypca o0mmeil (GU3MKH B BBICIINX YICOHBIX 3aBEACHHAX.
JI71s MOATOTOBKY K PEIICHHUIO KOHTPOJIBHBIX Pa0OT MpeAIaracM U3yduTh CICIyIONe yaeOHbIe TocoOus:
1. «PyKOBOJCTBO K PEUICHHUIO 3a7ad 110 Kypcy o0mer hu3nkm» E.B. @uprasr,
2. «Bce pemenus k «COopHUKY 3a1a4 1o obimemy kypey ¢pusuku» B. C. Bonpkenmreitn»  E.H. U3epruna,
H.U. IletpoB 1.1, 2,
3 «COOpHHUK 3324 C PCIICHUSIMI) B.M. I'manckoi, I1.1. Camoiinenko,
4 «3amavHuK 10 HUUKEY A .T. YeproB, A.A. BopoObéB.

Iporpamma kypca ¢pu3nkm 1Jisl CTYA€HTOB IMCTAHIUOHHOI0 00pa3oBaHus.
Kaxplif CTyIeHT HOJKEH UMETh pacredaTKy MporpaMMBbl Kypca GU3HKH, KOTOPYIO HEOOXOIMMO CaMOCTOSTEILHO H3YyUUTh
¥ COCTaBHUTh KOHCIIEKT, YTOOBI YCIIEIITHO OCBOUTH YUCOHBIH MaTepHal, HeOOXOJUMBIN JUT PEIIeHHs] KOHTPOJIBbHBIX 3aaHUH 1
c/1a4u 3a4€TOB U 9K3aMCHOB.
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MexaHuKa MATEePUAJILHON TOYKHU U TBEPIOro Teja
OcHogHble ROHAMUA U 3AKOHBL 08UNCEHUAL.

MexaHuka u eé pa3aeciibl. OCHOBHEIE ITOHSTHS: MaTtepuajibHasd TOUYKa, MEXaHUYECKasd CUCTEMA, ITIEPEMEIICHHUC, ITYTh,
MT'HOBEHHAsI U CPEeNIHSASA CKOPOCTH, YCKOPEHHUE, TAaHTCHIIMANbHAs M HOpMaJIbHAs COCTaBIIsIOIas yCKopeHHsl. CBA3b MEXIy
BEKTOpaMH JIMHEHHBIX U YTIIOBBIX CKOPOCTeH U yckopeHuid. [lepron u qactora obpamenwus. [loctynaTensHOe U BpamaTeabHOE
IBIDKCHUS. YpaBHEHHS MTOCTYMATEIFHOTO M BPaIlaTeIbHOTO IBHKCHUS.

Wneprmst, Macca, UMITYIIBC, cuia. 3akoHbI HetoToHA. CHIIBI B IPHPOIE: CHIa TPAaBUTAIIMOHHOTO B3aUMOICHCTBHS, CHIIa
TSDKECTH, CHITBI TPEHUS, BEC, CHJIBI PEaKIIH OTIOPHl U HOPMAaIBHOTO JaBJIeHU, cuia ApxuMena. [Imactudaeckas u ynpyras
nedopManuy, BUABl YOpyroi nqedopmarin. 3akoHel ['yKa 1S pa3inIHbIX BHIOB YIIPYToi gedopmanmu.

WueprimanpHbIe U HEMHEPIHATEHBIE CHCTeMBI 0TcuéTa. Cribl nHepmn. CpaBHUTENbHAS XapaKTePUCTHKA KIIACCHIECKOH 1
pensTuBuCTCKON Mexanuku. [IpeoOpazoBanus ["anunes u npeoOpazoBanus Jlopenna. Cneactsus u3 npeobpazosanuii JlopeHia.
IToctynats! DiiHIITeiHA.

3aKOHbl UIMEHEHUA U COXPAHEHUSL.

Pa6ora. Momnocts, KITJ[. Kunerndeckas, moTeHIagbHast U TOJIHAs MeXaHU4Yeckas yHeprun. KoHcepBaTuBHbIE 1
JAUCCHUIIAaTUBHBIC CUJIBI U CUCTEMBI. CBs13b KOHcepBaTHBHOﬁ CHIJIBI C HOTEHHHaHBHOﬁ 3HeereI‘/'1. 3aKOH U3MEHEHUS U
MPEBPAICHAS YHEPTUH, 3aKOH H3MCHEHUS ITOJTHOW MEXaHHYSCKON SHEPTHH CUCTEMBI Tell, 3aKOH COXPaHEeHUS TOJTHOM
MEXaHUYECKOW YHEPTUHU CHCTEMEBI Tell. BHeITHIE 1 BHYTpEHHHE CIIIBL. 3aMKHYTas MEXaHH4IecKas CUCTeMa. 3aKOHBI
W3MEHCHUS UMITYJIECAa MEXaHUIECKOIM CHCTEMBI M 3aKOH COXPaHCHHS UMITYJIbCa MEXaHMUECKOH crcTeMbl. Teopema o
KWHETHIECKOM SHEPTHUH U TeopeMa MOTCHIIHATFHON SYHEPTHH.

VYnxap, BuABI yaapoB. 3amich 3aKOHOB COXPaHEHHS JIst aDCOIIOTHO YIPYToro U abCOMIOTHO HEYIIPYTOTro yIapoB.

Teepooe meno kak cucmema wacmuy,

AGcomoTHO TBep o€ Teo. LIeHTp Macc U HEHTp TSHKECTH Tena. 3aKOH JIBIKEHHsI IeHTpa Macc. MOMEHT CHJIbI
OTHOCHUTCIIBHO HeHO[[BH)KHOﬁ TOYKH U HCHO}:[BI/I)KHOf/'I ocu. MomeHT HMHEPUHU U KWHCTUYCCKAd DOHEPI'HUA BpallaroICTOCa
TBEépAoro Tena. CoOCTBEHHBIE U TJIABHBIE OCH 1 MOMEHTHI MHepInU. COOCTBEHHBIE MOMEHTHI MHEPIIUHU Pa3IHMUHBIX Tell.
Teopema Ilteitnepa.

OCHOBHOM 3aKOH JVMHaAMHWKHW BPAIaTCIIbHOTO JIBUKCHUA. MowmenT UMITyJibCa MaTepPIaJ'H:.HOﬁ TOYKH ¥ aOCOITIFOTHO TBEPAOTO
TE€JIa OTHOCUTCIIBHO Hel'lOllBH)KHOﬁ TOYKH U OTHOCHUTCIIBHO HCHO}IBH)KHOﬁ 0oCH. 3aKOHBI U3MEHEHUS] MOMEHTA UMITyJIbCa
MEXaHUYCCKOW CUCTEMBI TEIl ¥ 3aKOH COXPaHEHUsI MOMEHTA HMITYJIbca MEXaHHYECKOU CHCTeMbl Tel. PaboTa cuitkl mpu
BPAIICHAN TBEPAOTO TeJa BOKPYT HETIOIBUYKHOM OCH.

Konebanua u éonnwvi

Konebanus, BubI KoNieOaHuii. 3aTyxaromue U He3aryxaromme Konebanus. [lepuonndeckue konebanus. CBoOOIHBIC U
BBIHYKJICHHBIC KOJICOaHUs.

Iapmonunueckue konebanus. JuddepeHnuanbHoe ypaBHEHHE TApMOHUYECKUX KOJIeOaHUH 1 ero pemeHue. I'paduk
rapMOHUYeCKHX Kosebanuil. [TonsTie 00 aMImuTye, yacTore, ¢ase, mepruoe.

JuddepennnansHoe ypaBHEHHE CBOOOTHBIX 3aTYXalONMUX KoyebaHuil u ero pemenue. I'paduk 3aTyxaomux KoixeOaHui.
[TonsTHE 0 KO3PPUIMEHTE 3aTyXaHUs, IEKPEMEHTE 1 JIOrapu(PMHUIECKOM JEKPEMEHTE 3aTyXaHUsl, BPEMEHH pPellaKCallul u
JIOOPOTHOCTH KOJIEOATENHHONW CUCTEMBI.



JnbdepennmansHoe ypaBHEHHE BEIHYXICHHBIX KoieOaHui u ero pemenue. [IoHsATHE 0 pe30oHaHce.

[TonsTe 0 MasTHUKe. MaTeMaTndecKuid, GU3MIeCKuit, 000POTHBIN M MPYKUHHBIN MasiTHUKH. [lepron konebaHuii s
STHX MasATHUKOB. [IprBeneHHas mrHA GU3MUECKOTO MasSTHHKA.

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

CrnoxeHHe IBYX B3aWMHO MEPIIEHANKYILIPHBIX TAPMOHIYECKUX KojeOanus. urypsr Jluccaxy.

Bonna. Mexannueckas BonHa. [lonepednslie 1 NpoaonbHble BOJIHBL. DPOHT BOJIHBL, BOJHOBAS TOBEPXHOCTb, OHATUE O
Oerymeit u crostueit BosHe. [Tnockue u cepuueckue BoHbI. JJJTMHA BOJIHBI, IEPUO U YaCTOTa BOJIHBL.

JuddepennmanpHoe ypaBHeHHE BOJHBI (BOJIHOBOE YpaBHEHHE). Y paBHEHUS IUIOCKOW OeryIieii rapMOHHYECKOH BOJIHBI.

VYpaBHeHue crosiueit BoJHBL. [IoHATHE 0 MyYHOCTSIX U y37aX CTOSYEH BOJIHBL.

[MonsiTue o rpynmoBoii u azoBoii ckopocTH BosH. Jucnepcust BoiH. CKOPOCTH paciipoCTpaHEHHs BOJIH B Pa3IMYHBIX
cpenax.

®u3nyecKkHe 0CHOBBI MOJIEKYJISPHO-KMHETHYECKOH TeOpUM
Hoeanvnwiii 2a3

OCHOBHBIE ITOJIOXKEHHSI MOJICKYIIAPHO-KNHETHUECKOH Teopuu. [TorsTie 00 naeansHOM raze. OCHOBHBIE yPaBHEHUS
MOJIEKYISIPHO-KHHETHUeCKOH Teopruu. CteneHn cBoO0bI MONEKyN. CpemHss 3HEpTys TEIIOBOTO ABMKEHHS MOJIEKYJIBI.
AOGcomoTHas TeMneparypa.

MakcBeIIOBCKOE pacipeieieHle MOJIEKyYJI 1o ckopocTsiM. [loHsTne o Hanbonee BeposTHOM, cpeaHeil apudmeTnieckoit u
Cpe/Hel KBapaTH4YeCcKOi CKOPOCTSX TEIIOBOTO JIBIKEHUS MOJIEKYJI HI€alIbHOTO Ta3a. bapomerpuueckas Gpopmyia.

VYpasuenue Menpeneesa - Kinaneiipona. Mizorepmudeckuii, n300apu4ecKuii, 130XOpUIECKHi, ainabaTHBII U MOJTUTPOITHBINA
nporieccsl. OCHOBHOE YpaBHEHHE COCTOSIHMS HJICAIbHOTO ra3a U €ro 3aIlMCch AT Pa3INuHBIX H30mpolieccoB. CMech ra3oB.
3axoH JlanbTOHA AJIsl CMECH T'a30B.

Peanvnoiit a3

PeanbHsle rassl. Ypasaenus Ban-nep-Baanbca ams peanbHOro rasa u ero ananus. Kputuaeckoe cocTosiHHE Tasa.

BuyTpeHHAs 5HEeprus peanbHOro rasa.
Aenenua nepenoca

D¢ heKTUBHBIN AHaMETp MOJIEKYIbI. YHCIIO CTONKHOBEHHH M CPEHSS JUTMHA CBOOOTHOTO IIpoOera MoJeKyJl. SIBIeHus

nepeHoca B razax: 1udQy3us, TEIIONPOBOJHOCTh U BI3KOCTb.

Ilepsoe nauano mepmoounamuru

TepmonuHaMudeckas cucreMa. BHyTpeHHss 3Heprus cuctemsl. KonnyecTBo TEmIOTHL. TemoeMKocTh, BUIBI
TermIo€MKOCTH. CBS3b TEIUIOEMKOCTH U BHYTPEHHEH DHEPTHHU C YUCIIOM CTETIEHEeH CBOOO/IBI MOJICKYII.

IlepBoe Hauano TePMOJUHAMHUKH U €TO IPUMEHEHHE K pa3IMIHbIM H3ompoleccaM. Pabora uaeansHoro rasa.

Bmopoe nauano mepmoounamuxu

OO6parumMsble 1 HeoOpaTuMble nporieccsl. Kpyrossie nponeccs!. [IpuHnmn nelicTBus TemnoBoi MamuHel. M neansHas
teruioBas MamuHa Kapuo u e€ KITJ.

OHntponus. Bropoe Hauano TepMOJMHAMUKY U €0 CTATUCTUYECKUH CMBICIL.

JJIeKTPOCTATHKA.

DJeKTpoCTaTHYECKOE TI0JIE, ET0 OCHOBHBIE CBOMCTBA M XapaKTepHUCTHKH. ['padiueckoe n300paxkeHue 3I1eKTPOCTaTHIECKOTO
HOJISI: CUIIOBBIE TMHUU U SKBUIIOTECHIUAH.

ToueuHslil anekTpUdIecKuil 3apsaa. 3aKOH COXpaHEHHs MIEKTPUIECKOTo 3apaaa. HanpspkeHHOCTh M MOTeHIHA
HETIOABIXKHOTO TOYeyHOro 3apsija. 3akoH Kymnona. IIpuHIMI cynepno3uiuy Uit 3IeKTPOCTaTHIECKUX MOJIEH.

[ToTeHmmanbHas SHEPTUs JIEKTPOCTATHUECKOTO B3aUMOAECHCTBUS TOUEUHBIX 3apsAA0B. Pab0oTa 3JIeKTPOCTaTHYECKOTO OIS
0 TIEpEMEICHUIO TOYEUHOT0 3apsiia.

[IpoBOgHMKH U TUAIEKTPUKH. Buibl AuanekTpukoB. [IpoOBOJHNUKY M JUANEKTPUKU B 3JIEKTpOCTaTHUecKoM moue. [ToTok
BEKTOpa HaNpsHKEHHOCTH 3JIeKTpHUecKoro rnouis. Teopema Octporpaackoro-I'aycca s 3JeKTPOCTaTHYECKOTO OIS
HETIOABIKHBIX 3aps/I0B B BAKYyME U B BEIIECTBE.

ONEKTPOEMKOCTh YEJUHEHHOIO NPOBOJHHUKA U KOHJEHCATOPa. Buabl kKoHaeHcaTopoB. GopMyIibl Ul pacdera
3JIEKTPOEMKOCTH TUIOCKOTO, IMIIMHAPHYECKOTO U CheprniecKoro KOHAEHCaTOpoB. Buisl coequHenns KoHaeHcatopoB. @opmyiist
JUISL OTIPEJICNICHNS] EMKOCTH OaTaper KOHJICHCATOPOB. DHEPTHs AIIEKTPHUYECKOTO MO YEANHEHHOTO TPOBOAHNKA 1
KoHzIeHcaTtopa. OObeMHas INIOTHOCTh SHEPTUH HICKTPHIECKOTO MOJIS.

DnexTpudeckuii 1unoib. HanpsKeHHOCTh M MOTEHIIMAT TOUEYHOTO TUITOJS.

IlocTosIHHBIN 31EKTPUYECKUH TOK

Onexrpudeckuii TOK. [I0CTOSHHBIN IEKTPUIECKUNA TOK U €T0 OCHOBHBIE XapaKTEPUCTHKH: CHJIA TOKA M IIOTHOCTH TOKA.

Conporusnenne nposoanauka. [lociaenoBaTensHOE U TapajUIEIbHOE COSTUHEHUS TPOBOJHUKOB.

3akonbl Oma u J[xoyns-Jlenna. PaboTa 1 MOIITHOCTH MOCTOSTHHOTO AJIeKTpuieckoro Toka. [IpaBuna Kupxroda ams pacuera
3JIEKTPUUYECKUX IIeTIel ITOCTOSHHOTO TOKA.
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MarnuTHOe moJie

MarauTHOE 110JIe, €T0 OCHOBHBIC CBOWCTBA U XapaKTEpUCTHUKH. | padudeckoe n300pakeHne MarHUTHOTO TIOJIS: CHIIOBBIE
JIMHHUH BEKTOpa MarHUTHON MHIYKIWH. [I0TOK BEKTOpa MarHUTHOM MHIYKLIUU.

3axoH brno-Cagapa-Jlanmaca. [IpHHINT CyTIepo3HINH IsI MATHATHBIX M0J1eld. MarHUTHOE ToJIe IPSIMOJIMHEHHOTO
MPOBOJIHMKA C TOKOM KOHEYHOW 1 OECKOHEYHOM! JIUTMHBI, 0ECKOHEYHO JJIMHHOTO COJICHOMA U TOPOHJIA C TOKOM, B LIEHTpPE
KPYTOBOT'O BUTKA C TOKOM.

Cunsl Amnepa u JlopeHua. [IBikeHHe 3apspKeHHBIX YaCcTHUIl B MATHUTHOM ToJie. B3aumozelcTBre ABYX MapauleNnbHbIX
MPOBOTHUKOB C TOKOM. PaboTa MarHUTHOTO MOJIS 110 MEPEMEISHUIO POBOJHUKA U KOHTYPa C TOKOM. MarHuTHBIH
MeXaHHUUECKUIl MOMEHT KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.

JlnamMaraeTuKy, mapaMarHeTHKy U (heppoMarHeTHKH. MIX 0cOOEHHOCTH M OCHOBHBIE XapaKTEPUCTHKH. 3aKOH MOJHOTO
TOKa JUI1 MArHUTHOTO ITOJISl B BAKYyME U B BEIIECTBE.

DJIEeKTPOMAarHeTu3M
OmnsiTel @apanes. SIBneHNe AIEKTPOMArHUTHOM HHAYKINH. 3akoH Dapazest Ui 3IeKTPOMarHUTHOW HHyKImH. [IpaBmito
Jlenna. SIBneHue caMOMHIYKINH U B3aUMHOW MHAYKIWH. VIHAYKTUBHOCTH KOHTYPA M COJIEHOMA. DHEPTHs MAaTHUTHOTO MOJIA
KOHTYypa ¢ TOKOM U COJICHOHMIA.
ITepeMeHHBII 2JIEKTPHYECKUIH TOK
IlepeMeHHBIH 3MEKTPUUECKUM TOK U €r0 OCHOBHBIE XapaKTEePUCTHKH. Llenb mepeMeHHOro Toka TOJIbKO ¢ aKTHBHBIM
COTIPOTHBIICHHEM, C YUCTOH EMKOCTBIO M YUCTOM MHIYKTUBHOCTHIO. 3aKOHBI OMa M BEKTOPHBIE AUATPaMMBbI JUIS TAKUX Ienel.
Iens mepeMeHHOr0 TOKa, COAeprKallas IOCIeA0BaTENbHO COeAMHEHHbBIE aKTUBHOE CONIPOTUBIIEHUE, EMKOCTh U MHAYKTUBHOCTb.
3axoH OMa M BEKTOpHas Auarpamma Juis Takoil nenu. SIBneHue mociegoBaTeNbHOTO U apajlIeIbHOTO pe30HaHca B IIETIH
MepeMEHHOT0 TOKa.
Ornrrnka
ONEeKTPOMarHUTHBIE BOIHBI M UX CBOWCTBA. lIIKkana 3MeKTpOMarHuTHBIX BOJIH.
Humepgepenyun ceema
BonHoBast mpupoa cBeta. MOHOXpOMaTHYECKHE M KOTEPEHTHBIE BOJIHEI. SIBeHne nHTEp(epeHInH cBeTa. Y CIOBHS
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.
Judpaxips OpeHens Ha HEOOIBIIOM KPYTJIOM OTBEpCTHH U Aucke. JJudpakius OpayHrodepa Ha OTHOM U MHOTHX IICIIAX.
JudpaxunonHas pemerka U e€ OCHOBHbBIE XapaKTepUCTUKU. Bupl mudpakipoHHbix pemerok. Popmyina qudpakunoHHOR
PEIIeTKH.
B3zaumooeitcmeue ceema c geugecmeom
[ornowenue cera. 3akon byrepa. PaccesHue cBera. 3akoH Penes. [lucnepcus csera.
Ilonapuzayuu ceema
SBnenue noasipusanyu ceera. EcTecTBEHHBIN M NONSPU30BaHHbIN cBET. Buapl nonsgpusanuu. CTeneHs NoNsIpu3anuy.
CriocoObI OTYYeHHUs THHEHHO MOIIPU30BAaHHOTO cBeTa. 3akoH bprocrepa. 3akon Maioca.
OntHyeckn akTUBHBIE BelecTBa. DopMyIbl A1 ONpeeaeHHs yTriia IOBOPOTa INIOCKOCTH MOISPU3alUH B ONITUYECKU
AKTUBHBIX BEILECTBAX.
Tennogoe uznyuenue
TemnoBoe m3nmydenune. OCHOBHBIE XapaKTEPUCTHUKHU TEIIOBOTO M3TydeHUs. AOCOIIOTHO YepHOe TeNo, Cepoe TEeNo U UX
OTJIMYMSA OT peaIbHbBIX Ted. Mojeas abCOMI0THO YepHOTo Tena. KpuBbie TEemoBoro H3my4eHust abCOIFOTHO YEPHOTO Tea.
3akoHbI TeroBoro manydenus: Kupxroga, Credana-bonbiivana, Buna, Panes-/[xunca, [Tnanka. [Toustue 06 YO
karactpode.
Domorghghexm
SBrenne ¢potodddexTa u ero BUABL. 3aKOHEI BHEITHETO (GoTodPdeKTa. Y paBHEeHHEe JHHIITeHHA U1 GOTOIPPEKTA.
[onsTtue o pabote BBIXOOa U KpacHOU rpaHuIe GoTorddexTa.
AToMHas u saepHas ¢pusuka. PuU3uKa 3TeMeHTAPHBIX YaCTHUIL
SIBneHne paguoakTHBHOCTH. 3aKOHBI paJroakTHBHOCTH. OO03HaUeHNE ATOMHBIX SJep.
Buas! pagroakTUBHBIX U3Iy4€HUI U UX cBOMCTBAa. KocMudeckoe u3mydeHue.
CoBpeMeHHbIE IPEACTABICHNS O CTpoeHHH aToMa. CocTaB aTOMHOTO Apa. MaccoBbIe U 3apsI0BbIe YnCIa. S iepHbIe CHUIIBI.
JedexT Macchl 1 SHEprust CBsI3U sijpa. SlaepHble peakiuu U X OCHOBHBIE THIIBI.
KopnyckyisspHO-BOJIHOBOM Ayalln3M CBOMCTB BelecTBa. BosHel ne bpoitis.
CootHomenne HeonpeaenéHuocteil ['eiizenbepra. Bpemennoe u crarmonapaoe ypasaenus llpenunarepa. Bonrosas
(yHKIUS 1 €€ CTaTUCTUYECKUH CMBICII.
ITpunuun [aynu. IToHATHE O KBAHTOBBIX YHMCIIAX.
[MpuHIMI HEPAa3TMIMMOCTH TOXKIECTBEHHBIX YacTull. depmMuoHb! 1 6030HBI. Pacnipenencane ®epmu-/lupaka u
Boze-Ditnmreiina.
DJeMeHTapHble YaCTHIBI M THITHI UX B3auMojelcTBuid. Knaccudukarus sanemMenTapHbeIX yactin. Kapku.



TpeﬁoBamm K BBINTIOJTHCHUI0O KOHTPOJbHBIX 3alaHMi

CTyzeHT DOKEH PeIIUTh ASCSITh 33/1a4 TOTO BAPHAHTa, HOMEP KOTOPOTO COBMAAACT C MocieaHel nnpoi Homepa ero
3a4ETHON KHIDKKK. KaTeropudecku 3ampeniaercss H3MEHATh yCIOBHS 3a/1ad MM 3aMEHSTH YCIIOBHSA 3aJad, B3ATBIX U3 APYTUX
BapuaHTOB. PaboThI, BEIMIOIHEHHBIE € HAPYIICHUSAMH, IPHHAMATHCS HE OYAYT.

ITpu BBIMOTHEHNH KOHTPOJIBHBIX 3aJaHUH CTYAEHTY HEOOXOANMO PyKOBOICTBOBATHCS CIEIYIOIINMHE MPaBIIAMU:

1. KoHTpoOJbHBIE 33/1aHHS BBHIOJMHSAIOTCS B OOBIYHOM HIKOJIFHOHM TeTpaad, Ha 00J0XKKE KOTOPOW NMPHBOMNATCS CBEICHHUS 110
crieiyronieMy oopasiy:
Crynenr
BI'TY um. B.I'. lllyxoBa
Amnapees WU. I1., rpynmma MOn-11
HOMeP 3a4éTHOIH KHIKKH 257320
Anpec: r. Hle6exuno, CoBerckas yi., 4, KB. 1
KonrpoabHnas padora Nel
Bapuant Ne 0

2. KoHTponbHOE 3afaHue BBIIOJHAETCS yepHWIaMu. [ 3amedaHuil mpenoaasatenst ocraBistorcs nois. Kaxnas 3agaua
JIOJDKHA HAYMHATHCS C HOBOM CTPaHMIBI. Y CIIOBUS 3a/1a4 MEPENHUCHIBAIOTCS 0€3 COKpaIleHHH.

3. Pemenus MOIDKHBI CONMPOBOXIATHCS MOSCHEHUSIMHU, PACKPHIBAIOIIMMHU (DU3UUECKUN CMBICH NMPUMEHSEMBIX (GopMya WK
3aKOHOB.

4. HeoOxoaumo pemuTh 3a1ady B o0IEM BHAE, T.€. BHIPA3UTh UCKOMYIO BEJIMUUHY uepe3 OyKBEHHbIE 0003HAYCHUSI BEIMYUH,
3aJaHHbIX B YCJIOBUU 3aa4U.

5. TloacTaBUTh B OKOHYATENIBHYIO (OPMYNy BCE BEIMUYHHBI, BhIpakeHHbie B cucteme CU. Ilpow3BecTH BBIUMCICHUS U
3aIicaTh OTBET.

AJITOpUTM pelieHMs 3a1a4 10 pU3UKe

B Buzxy TOro, 4TO YHHMBEpCAJIBPHON METONUKH PEIICHWS 3a/1ad HE CYIIECTBYET, HIDKE IPUBOAWUTCS IPHUMEPHBIH alTOpHUTM,
KOTOpBIi oOerynt Bam perenue 3amad no ¢usnke.

1. BHHMMAaTeNIbHO MPOYMTATH 3a/1a4y. Y CTAaHOBHUTH B OOIIMX YepTaxX yCJIOBUS 3aJa4dl U KaKUM (U3MYECKUM 3aKOHAM OHHU

OTBEYAIOT.

CraenaTh KpaTKyIO 3allUCh YCIOBUA 3a7au. Bece naHHbIe 3a1auu BBIpa3uTh B eAMHUIAX cucteMbl CH.

3. Caenarb 4epTex, CXeMy HJIH PUCYHOK, IOSICHSIIOIIUE YCIOBHE 3a7ayi. YKa3zaTh Ha YepTekKe BCE AHHBIC U UCKOMBIE
BEIMYMHBI 33J1a49H.

4. Hanmcatp ypaBHEHHE WM CHCTEMY YpaBHEHHH, OTOOPaXKAIOUIMX MPOHMCXOIAIINI B YCIOBHM 3afaud (U3MYECKUI
npouecc. [Ipy He00X0IMMOCTH BEKTOPHBIE YPaBHEHHUS 3aIIMCATh B IPOEKIUSIX HA OCH KOOPAWHAT

5. Hcnonb3ys ycinoBus 3aaud W 4epTeX, NpeoOpa3oBaTh MCXOJHBIC PAaBEHCTBA TaK, YTOOBI B KOHEYHOM BHJE B HUX
BXOJIMJIN JIMIIb YIIOMSHYTHIE B YCIIOBHSAX 337a4H BEIMUYUHBI U TAOJIMIHbIE JaHHBIE.

6. PemmTh 3amady, MoiyuMB OKOHUATENbHYIO (OpPMyTy B OyKBEHHOM BHje. [IpoBepUTH pa3sMEpHOCTH MOIYYSHHOTO
paBeHCTBA M €CIM OHA COBMAJACT, MOACTAaBUTh B HEE HCXOJHbIE IaHHBIE M IPOU3BECTH  BBIUMCIICHHS.
ITpoananu3upoBaTh MOTYUYEHHBIN pe3yabTaT U 3aUCaTh OKOHYATEIbHBIN OTBET.

n
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BOITPOCHI JIJIA TOJATOTOBKHA K DK3AMEHY
Cemectp 4

MarnuTHoe nosie. BekTop MarHuTHOM MHAYKIMHU U BEKTOP HAIPSKEHHOCTH MArHUTHOI'O IOJISL.
CuioBbI€ JIMHUM MarHUTHOTO 1oJis. [I[puHIMn cynepno3uiuu Jyist MAarHUTHOTO TOJIS.

3akoH buo-Casapa-Jlamaca. MarauTHoe 1oJie npsIMOJIMHEHHOTO IIPOBOJHUKA C TOKOM KOHEYHOU
1 OECKOHEYHOH JITMHBI, 0ECKOHEUHO JJIMHHOTO COJICHOM 1A C TOKOM, B IIEHTPE KPYrOBOT'O BUTKA C
TOKOM.

Cwita Amniepa u cuia Jlopeniia.

SIBiieHUE PEKTPOMArHUTHOM MHAYKUMH. 3aKoH Dapajes 1jisi 3JIEKTPOMArHUTHON WHIYKIUU.
DHeprus MarHUTHOIO NOJIS1 KOHTYPa U COJIEHOMIA C TOKOM.

JlnamarHeTvku, napaMarHeTuku u ¢peppomMarHeTuku. Mix 0cOOEHHOCTH U OCHOBHbBIE
XapaKTEPUCTUKHU.

IlepeMeHHBIH 3JIEKTPUYECKHUI TOK M €r0 OCHOBHBIE XapaKTEPUCTUKU. Llens nepeMeHHoro Toka
TOJIBKO C aKTUBHBIM CONPOTHUBIIEHHEM. 3akOoH OMa ¥ BEKTOpHAs AUarpaMMma JJis TaKoil LeTH.
IlepeMeHHBIH 3JIEKTPUYECKHI TOK U €r0 OCHOBHBIE XapaKTepUCTUKH. Llenb nepeMeHHoro Toka
TOJIBKO C YACTON €MKOCThI0. 3akoH OMa U BEeKTOpHAs JuarpaMma Jijisi TaKOu IEeTH.

[lepeMeHHBII 3JIEKTPUUECKHUI TOK U €r0 OCHOBHBIE XapaKTepUCTUKU. Llens nepeMeHHoro Toka
TOJIbKO YMCTON MHIAYKTUBHOCTHIO. 3akOoH OMa M BEKTOpHAs JuarpaMma Jijisi Takou Ieru.
[lepeMeHHBII 3JIEKTPUUYECKHI TOK M €r0 OCHOBHBIE XapaKTepUCTUKH. Llenb nepeMeHHoro Toka,
coJiepaKallas MoCie10BaTebHO COEIMHEHHBIE aKTUBHOE COIIPOTUBIICHUE, EMKOCTD U
WHIYKTUBHOCTb. 3akoH OMa M BEKTOpHas AuarpaMma Juisi TAKOH Lenu.

DJIeKTpOMarHUTHBIE BOJHBI U UX CBOMCTBA. [lIkana 3eKTpOMarHuTHBIX BOJIH.

HnTepdepenmus ceeta. MoHoxpomaTuueckue U KorepeHTHble BoaHbl. OnbIT FOHTa. YcnoBus
MaKCHUMyMa 1 MUHUMYyMa MpU HHTEepdepeHnnn ceTa. OnTudeckas pasHOCTh X0/1a CBETOBBIX
BOJIH.

Asnenne mudpaknun ceera. Judpakmus Openens u Opaynrodepa. [Tpunmun [roiirernca —
Openens. udpakinuonnas pemérka u e€ xapakrepuctuku. @opmyna qudpakiinOHHON PEIIETKY.
SIBnenue nossgpusanuu cBeta. ECTeCTBEHHBIN U MOJIIpU30BaHHbIN cBeT. CTeNeHb NOSIpU3aluu
cBeta. CriocoObl MOTyYEHUS JIMHEHHO MOJIIPU30BAaHHOTO cBeTa. 3akoH bprocTepa u 3akoH
Mairoca.

TennoBoe nU3y4eHune, ero CBOMCTBA U XapaKTepUCTUKU. OCHOBHBIE 3aKOHBI TETLIIOBOTO
uznyaenus: Kupxroda, Credana — bonbiimana, Buna, Panest — [[xxunca u [lnanka. Kpubie
TEIJIOBOTO U3ITyYEHUS.

®dotordexT u ero ocHOBHBIE BUIBI. 3aK0HBI CTONETOBA /1JIsi BHEIIHETO oTodddekTa.
VYpaBHenue DiiHmTelHa U1 BHelIHero Gporodddekra. [TonsTre o kpacHoi rpaHuie U padbote
BBIXO/IA.

KopnyckynsipHO - BOJHOBOM Jyann3M CBOWCTB BellleCTBa: runoresa ae bpoitia. Bonnsl ne
bpoiins. CootHomenue HeonpeaeneHnoctei ['eizendepra n ux gpusnueckuii CMpIci.
CoBpeMeHHbIE TPeICTaBIeHUs 0 cTpoeHnu atoMa. O003HaYeHHE aTOMHBIX /Iep. DHEPTUs CBI3U
anpa. SInepHsie CUIIbL.

S nepuble peakuuu. Peaknuu AeneHnst 1 peakii CHHTE3a aTOMHBIX SIIED.

SIBnenue paiMoaKTUBHOCTH. 3aKOH PaJMOAKTUBHOTO pacnaaa. Buasl paioakTUBHBIX U3TYyYCHUI:
o, B 1y — u3nydenus. Ix mpupoaa u OCHOBHBIE CBOICTBA.

DJIeMEHTapHbIE YaCTULIbl. BUIBI 37IEMEHTapHBIX YAaCTHUIl M UX OCHOBHBIE CBOMCTBAa. KocMuueckoe
U3JIy4CHHUE.



KonTponbnas Ne 1 cemectp 3 BapuaHT Ne(

Touka nBUkKeTCS MO OKpY)KHOCTHU paaunycom 400 cMm. 3akoH e€ IBMIKEHUS BhIpaXKAeTCsl ypaBHEHHUEM
2 .
S= (8 -2t )M . HaiizuTe MOMEHT BpeMeHH t, Korja HopMaIbHOE YCKOPEHHE TOYKH PaBHO 9 M/c2.

Onpez[eJmTe CKOpPOCTh U ; TAHITCHIIMAJIBHOC M IMOJHOC YCKOPEHHUSA TOYKH B 3TOT MOMCHT BPEMCHHU.

2. MaxoBUK, HIMEIOIINN BUJ] TUCKA PAJTHYCOM R =40 cm 1 maccoii 50 xr, MOXeT BpalaThCcsi BOKPYr
TOPU30OHTAIBHON Oocu. Ha 3Toi ocu xecTko 3akperyieH mkuB paauycom I =10 cwm. Ilo
KacaTeJIbHOU K IKMBY MPUJIOKEHA MocTossHHas cuita F = 500 H. Yepes ckolbKO BpeMEHHU
MaxOBHK pacKpyTHTCs 10 9acToTel N = 1 06/c?

3. JIBe npykuHbI )kecTKOCThIO K1 = 300 H/Mu K>=500 H/M ckpenieHbl mociaea0BaTeIbHO.
Onpenenure paboTy IO PACTSIKEHUIO 00EMX TPYXKHH, €CJIM BTOpas MpyKHWHA OblIa pacTaHyTa
Ha 3cMm.

4. JlBa NMIacTUIMHOBBIX IIAPHKA JABMKYTCS HABCTPEUY APYT APYTy co ckopoctsmu 7.2 km/4 u 400 cm/c.
Haiinure ckOpoCTh MIAPUKOB MOCIE A0COIOTHO HEYIIPYTOro yiapa U KOJIMYECTBO TEIJIOTHI,
BbIJICTIUBIIIEECS TTPU ATOM. Macchl Ten coorBeTcTBEHHO paBHbl 2000 T 1 1 K.

5. apuk mMaccoit 50 1, NpUBsI3aHHBIN K KOHIY HUTH JJIMHOMN |1 =1 m, Bpamaercs ¢ yactoroi N1 = 1006/c,
OMHPAsCh Ha TOPU3OHTAIBHYIO IIOCKOCTh. HUTH ykopaunBaeTcs, NpubIukKas mapuk K OCH Bpa-

meHus 10 paccrosuaug 1, = 0,5 M. C kakoii yacToToit Ny Oyaer npu 5ToM Bpamartses mapuk? Kakyro

pabory A coBepiiaer BHEWHASA CHJIA, YKOPAuYUBas HUTL? TpeHMEM IIAapUKa O MIOCKOCTh
npeHedpeub

6. Touka coBepmiaeT rapMOHHUYECKHE KoJicOaHUs. B HEKOTOpbIii MOMEHT BPEMEHH CMCIIICHHE
TOYKHU X = 5 cM, ckopocTh ee U = 20 cm/c u yckopenue ad = - 80 em/c?, Haiigure nnkingyeckyo
4acTOTYy U Mepuoj Kojebanuit; asy koneOaHUM B paccMaTpUBAEMbIi MOMEHT BPEMEHHU U
aMIUTUTYAY KoJeOaHuu.

7. Tlpu narpeBanuu uaeaabHoro raza Ha AT = 1 K nmpu mocTOSIHHOM JaBJIeHUH 00BEM €T0 YBETHIUIICS
na 1/350 nepBonayansHoro oobema. Haliure HauanbHyro Temmeparypy | rasa.

8. Kucnopon wmaccoil M=2xr 3aHuMaer o6beM V1= ImM® ¥ HAXOMHUTCS [OJ JABICHHEM

p1=0,2 MIIa. I'a3 Obu1 HarpeT cHayaja NpyU MOCTOSIHHOM JIaBJIEHUU 1O 00bema V, = 3M3, a 3aTeM
IIpU NOCTOSIHHOM oObeMe 10 naBieHus p, = 0,5MIla. Haiinure: 1) n3meHeHue BHYTpEHHEH 3HEPruu
AU ra3a; 2) cosepmennyro um pabory A ; 3) konuuectso temnotsl Q,nepenannoe rasy.

9. DrexTpuvecKoe MmoJie CO3MaHo ABYMs OECKOHEYHBIMH MTapajuIeIbHBIMU ITACTHHAMHU, HECYIITUMH
OJIMHAKOBBII pABHOMEPHO pacpeesIEHHBbIN 110 mIomany 3apsn (o= 1 HKJI/MZ). Omnpenenure
HaIpsKEHHOCTh E mons: 1) Mexay niactuHamu; 2) BHE IIACTHH.

10.  Konpencaropsl snexrpoemkoctavmu C; = 10 a®, C; = 40 u®,. C3=2 ud un

Cs = 30 H® coequHEHBI TaK, KaK ATO MOKAa3aHO Ha puc. 17.3. Onpenenure 30€KTpPoO-
€MKOCTb 9TOH OaTtapen KOHJEHCATOPOB.




KonTponbnas Ne 2 cemectp 4 Bapuant Ne O

1. TIporon, mpomeamuii ycKopsromLyro paznocts norernuanos U = 600 B, Bieren B 01HOpoIHOE
MarauTHOE noie ¢ uaaykuueil B = 0,3 T u navan gsurarscs no okpy:HocTd. Berauciute eé paguyc R.

2. B ogHOpOAHOM MarHUTHOM IOJI€ MEPIESHANKYISIPHO JIMHUSIM UHAYKIIHU PACIIOIOKEH MIIOCKUN
KOHTYp miomaasio S =400 cm2. [Tognep:xusas B KOHTYpe HOCTOsAHHYIO cuiny Toka | =20 A, ero
NEPEMECTUIIM U3 MOJIs B 06J1aCTh IPOCTPAHCTBA, I/Ie MoJe OTCYTCTBYeT. Onpenenure MHIYKIHIO B
MarHMTHOTO IIOJIs, ECIH NIPH MEPEMENIEHUH KOHTypa Oblia coBepmena padora 4 = 0,2 JIx.

3. TIpsMoii IpoBOI, O KOTOPOMY TedeT TOK 1=1 KA, pacrosio’keH B OHOPOIHOM MarHMTHOM II0JIE
TIEPIEHIUKYIIAPHO JuHUAM uHayknun. C kakoi cunoli F neiicTByeT moste Ha 0Tpe30k mpoBoja JUIMHON
| = 1 m ecyiu MarauTHas unaykiys B pasaa 1 Tn?

4. Yactuua, Hecyias OJWH 3JIEMEHTApHBIN 3apsj, BIETeNa B OJJHOPOJHOE MarHUTHOE T0JIE
WHIYKIUEen B =0,5 Tn nox yrioM o = 60° K HampaBlIeHUIO JHUHUN HUHAYKIUU. Onpenenure CUiy
Jopenna F, ecnu ckopocts yacTuipsr v = 10 m/c.

= 10
5. CKonpKO UTMH BOJTH MOHOXPOMATHYECKOTO CBETa ¢ 4acToTou Konebanuit 5 107" ' ymoxurcs Ha
mytu ammeoi | = 1,2 Mm B crekne (€ =7) ?

6. Ilydok cBeTa, UAyLIUIi B BO3AyXeE, NIAJa€T HA IIOBEPXHOCTD KUIKOCTH MOJ yriioM o =954°.
Onpenenure yroi NpeaoMICHUS ,B My4YKa CBETA, €CIIM OTPAKEHHBIH IMy4YOK MMOJHOCTHIO MOJSPU30BAH.

7. Tlotok sueprun @,, u3nydaeMblii U3 CMOTPOBOTO OKONIKA [UIABUIILHOM 11eun, pased 30 Br.
Onpenennute Temneparypy 1 medn, ecii IIomah OTBEpCTHS S = 4 cM,

8. Ha moBepXHOCTh KaJus MagaeT MOHOXpoMaTudeckuil cBeT (A = 250 HM) UTOObI IIPEKPATUTH SMHUCCHIO
5JIEKTPOHOB, HYXKHO MPHIIOKHTE 3a/IepKUBAIONIy 0 pasHocTh notennuanos U ne menee 2.5 B.
Onpenenure paboTy BeIxoaa A dIEKTpOHA ¢ IOBEPXHOCTH KaJIUS.

9. Omnpenemure dHepruro £ , maccy m u umiyibe P boToHa, KOTOPOMY COOTBETCTBYET JJIHA BOJHBI
A =350 am

. 4
10. VYkaxwure, CKOJIBKO HYKIIOHOB, IPOTOHOB, HEHTPOHOB COJIEPIKAT CIIeAYIONIHE siapa: 1) 256 Fe;

2) ‘WAg.




KonTposbnas Ne 1 cemecTp 3 BapuanT No 1

1. JIlBmxeHue MaTepHaIbHOI TOUKH 3a1aHO ypaBHeHneM X = At+Bt’, rie A = 4 m/c, B = - 0,05 m/c”.
OmnpenenuTs MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKH paBHA HyII0. Haiimure koopauHaty u
YCKOPEHHUE B 3TOT MOMEHT.

2. HaknoHHas II0CKOCTh, 00pa3yromas yroi 25° ¢ IIoCKOCThIO TOpUu30HTa, uMeeT umHy | = 2 M. Tero,
JIBUTAsICh PAaBHOYCKOPEHHO, COCKOJIB3HYJIO € 3TOU IIOCKOCTH 3a BpeMs t = 2 ¢. Onpenenute kodddurment
TPEHHs TeJa O IIIOCKOCTb.

3. JIBe npyxwuHbI )kecTKOCThIO K1 = 100 H/Mu k2 =500 H/M ckpemnieHsl mOCae10BaTENbHO.
Onpenenuts paboTy IO PACTSIKEHUIO 00€UX NPYXKHUH, €CIU BTOpas NMpyKHWHa Oblia pacTaHyTa
Ha Al=5cm.

4. Teno maccoit m =5 kr OporieHo nox yriiomM o = 30° K TOpPU30HTY ¢ HAaYaJIbHOM CKOPOCTHIO
Vo = 20 m/c. IlpeneOperas cOMPOTUBICHUEM BO3/yXa, HaWguTe : 1) UMITyJabC CHIlbl F, HefcTByrOMICH Ha
TEJI0, 32 BPEMs €ro IoJieTa; 2) u3MeHeHne AP HMITyJIbca Tela 3a BpeMs IoJIeTa.

5. Ilpu moArOTOBKE UTPYLICYHOT'O MUCTOJETA K BBICTPEINy MPYKUHY ¢ KECTKOCTHIO 8 H/cM cxxanu Ha
50 mMm. Kakyro ckopocTb nmpuoOpeTér myins maccoi 20 T mpu BBICTpPENE B TOPU3OHTAIHLHOM HANPABIICHUH.
Tpenuem npenebpeyb.

6. OmnpezenuTe NepHo, JMHEHHYIO YaCTOTY HadyalbHY0 (a3y KoneOaHuii, 3a1aHHbIX ypaBHEHHEM
x=Asino(t+7),rne ®=057 l/cu r=02c.

7. B cocyne BMecTuMOCTBIO V = 5 11 HAXOAUTCS aTOMAapHBIA BOJOPO/], KOJUYECTBO BEIIECTBA KOTOPOTO
pasHo 0,1 monb. OnpenenuTe MIOTHOCTh rasa.

8. Kucnmopon wmaccoit m=2xr 3aHumaer oobeM Vi= IM® ¥ HAXOJWTCA MO/ JABJIEHUEM

p1= 0,2 MITa. T'a3 GBI HArPET CHAYANA [IPH IIOCTOSHHOM JaBICHHH 10 00bemMa V= 3m°, a 3atem
IpU MOCTOSSHHOM 00BbeMe 10 AaBICHUS p2=0,5MIla. Haiigure: 1) u3MeHeHue BHyTpEHHEH
sHeprun AU rasza; 2) coBepiieHHy0 UM padoTy A ; 3) KOIHUYECTBO TEIUIOTH Q,IepeaanHoe razy.

9. Jlanbl qBa mapuka Maccoid M = | r kaxxapiid. Kakoii 3apsisi  HYXKHO COOOIIUTH KaXKIOMY IIAPUKY,
YTOOBI CHJIa B3aMMHOT'O OTTAJIKMBAHUSA 3apsi/I0B YpaBHOBECHIIA CHITY B3aUMHOT'O MPUTSDKEHUS ILIAPUKOB 110
3akoHy TsroteHust HproTona? PaccmarpuBaTh MIapuKy Kak MaTepHalibHbIE TOUKH.

10. Jlammouka M peocTaT, COEAMHEHHBIE TIOCIE0BATENBHO MPUCOEANHEHBI K ICTOYHHKY TOKA.
Hanpsoxenne U Ha 3axxumMax namnoudku pasHo 40 B, conpotusnenue R peocrata pasao 10 OM. Baennss
1ens notpediser mormuocTh P = 120 Br. Haiimute cmmy Toka | B miemnm.




Kontponbnas Ne 2 cemectp 4 BapuanT Ne |

1. JlBa JIMHHBIX NapajUIeNIbHBIX MPOBOJA HAXOIATCS HA PACCTOSIHUM I' = 5 cM oauH oT apyroro. Ilo
MIPOBOJIaM TEKYT B MPOTHBOIOJIOXKHBIX HaIlpaBiIeHUSAX oauHaKoBbie Toku | = 10 A kaxnawiid. Haiinure
HANPSOKEHHOCTh H MarHUTHOTO MOJIS B TOYKE, HAXOISAIICICS] HA PACCTOSHUM 1= 2 CM OT OJTHOTO U

I, =3 CM OT JAPYroro MpoBoJia.

2. Beruucnure paguyc R 1yru OKpy>KHOCTH, KOTOPYIO OMUCHIBAET IPOTOH B MArHUTHOM TIOJIE C
uHaykiuen B = 15 mTi, ecu ckopocTts U mpoToHa paBHa 2 Mwm/c.

3. Mpsmoii npoBox anuuoi | = 10 cM, mo koTopomy TeueT Tok | = 20 A, HaXOIUTCS B OJTHOPOAHOM
MarHuTHoMm nosie ¢ uaaykuuet B = 0,01 Tn. Haligute yros o Mexy HalpaBJIeHUsIMHU BeKTOpa B U Toka,
ecsiy Ha ipoBoz AeiictByer cuiia F = 10 mH.

4. Cuny TOKa B KaTyIlIKe paBHOMEPHO YBEJIMYUBAIOT MpH nomoInu peoctara Ha Al =0,5 A B
cexyHny. Haiinute cpennee 3nauenue 9J1C caMOMHIYKIIMY, €CJIM MHAYKTUBHOCTh KaTYIIKU paBHA
L=2wmlH.

5. Ompenenute MHy |; 0Tpe3ka, Ha KOTOPOM YKIIAJBIBACTCS CTOJIBKO )K€ JUTMH BOJIH B BaKyyMe, CKOJIBKO
UX yKJajapiBaeTcs Ha otpeske |, =3 mm B Boge (¢ = 1.3).

6. Ha xaxoii yriioBoii BBICOTE () HaJl FTOPU30HTOM J0JKHO HaxouThcst CosHIE, YTOOBI COIHEUHBIH CBET,
OTPa)XEHHBIN OT OBEPXHOCTH BOJBI (€ = 1.3), ObLI MOJHOCTHIO MOJISIPU30BaH?

7. Ha kakyro JUIMHY BOJIHBI Ay IPUXOJUTCSI MAKCUMYM CHEKTPaJIbHOM MIIOTHOCTH SHEPreTH4YECKON
cBeTUMOCTH (I, T)max YEPHOTO Teja IpH Temreparype t = 0°C?

8. Omnpenenure Temneparypy 7, Mpu KOTOPOH IHEPreTUYECKasi CBETUMOCTh R, 4epHOro Tena paBHa
2
10 kB1/m” .

9. TloctostHHas pacmana A pyouaus 89Rb pasna 0,00077 ¢ ! Omnpenenure ero nepuoj nojaypacnana 11/
pyouus.

10. PenTreHoBckoe u3iay4eHHe JJIMHOM BOJIHBI A = 50 M paccenBaeTcs IUIMTKON rpaduta (KOMITOH-
s dexr). Onpenenure JIMHY BOITHBI A’ CBETa, paCCeSTHHOTO Mo yriaoM 6 = 60° kK HampaBIEeHUIO
Na/1al0IIEro My4YKa CBETa.
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KonTponbhas Ne 1 cemectp 3 BapuanT Ne 2

1. Us OOHOI'0 U TOT'O XK€ MCCTAa Ha4YaJIl paBHOYCKOPCHHO ABUIaThCA B OJJHOM HAITPaBJICHHUU ABC TOYKH,
IIpUYEM BTOPAA Hadajla CBOC ABHMXKCHHUEC YCPE3 2 c mociie nepBoﬁ. HepBa;I TO4YKa ABHUTAJIacCh C HayaJIbHOM

- 2 .
ckopocThio U 1= | M/c 1 yckopeHuem a; = 2 m/c”, BTOpasi — C HaYaIbHON CKOPOCThIO U2 = 10 M/c 1
2
yckopeHueM dp = 1 M/c”. YUepes cKOIbKO BPEMEHHU M Ha KAKOM PACCTOSIHUU OT HCXOJHOTO TOJ0KEHUS
BTOpasi TOYKA JIOTOHUT MIEPBYIO?

2. Camorner omucsiBaet nenmo Hecreposa panuycom R = 200 m. Bo cxonbko pas cuna F, ¢ xoropoii
JICTYUK JaBUT HAa CUACHLC B HUKHEN TOYKCEC, 60.]1}3]_]_[6 CHUJIBI TAXKECTHU P JICTYHKA, CCJIM CKOPOCTh CaMOJICTAa

0 =100 m/c?

3. /IBa Tena ABMXKYTCS IO B3aMMHO IEPIEHAUKYIApHBIM HanpasiaeHussM. Maccel ten 2000 r u 4 xr, a
CKOpPOCTH cOOTBETCTBEHHO paBHbI 300 cM/c u 7.2 kM/4. OnpeaenuTe UMIyJIbC 3TOW CUCTEMBI Tell.

4. Hapux maccort M =300 r ynapuics o CTeHy U OTCKOYMII OT Hee. Onpenenure UMIynsc [Py,
MIOJTyYEHHBIA CTEHOM, €CJIM B TIOCIICAHUI MOMEHT TIepe]l yIapoM IIapuK UMeEN CKopocTh U o= 10 M/c,
HaIpaBJIeHHYIO 1o yrioM 30° K HOBEpXHOCTHU CTEHBI. Y jap CUUTaTh aOCOIIOTHO YIIPYTUM.

5. Hebonpioe Teno u3 COCTOSHUS TIOKOSI CKOJIB3UT ¢ BEPIIMHEI oirycdeps! BHU3. Ha kakoii BEICOTE OT
BEPLIMHBI OIyc(epsl Te0 0TOPBETCS OT €€ noBepxHoctu? Paguyc nomycdepsl 21 cm. Tpenuem
npeHedpeyb

6. Omnpenenute Nepuo, JUHEHHYIO YaCTOTY HaYabHYIO (a3y KojeOaHHid, 3aJaHHBIX YPaBHECHUEM
x=Asinw(t+7),rne ®=257 l/cu z=05c.

7. B uwmmaap amuaoi | = 100 cm, 3amoaHeHHbI#H BO3JIYXOM IIpH HOPMANLHOM aTMoc(hepHOM TaBICHUH
Po, HAYAM MEJUICHHO BABHUTATh NopIieHb miomanpio 100 cm®. Onpenenute cuy F, kotopas Oymer
JICWCTBOBATh Ha MOPIICHD, €CIIA €r0 OCTAHOBHUTH Ha pacctossHuu |; = 100 MM OT JHA HUIMHIpA.

8. Kucmopon wmaccoit m = 2kr 3anumaer o0bem V= IM® ¥ HAXOIMTCA MO/ JaBJIEHHEM

p1 = 0,2 MIIa. I'a3 6b11 HArpeT CHaYaja MPHU MOCTOSIHHOM JIaBJICHUH 10 o0bema V= 3um°, a 3arem
IpU NOCTOSSHHOM oOBbeMe 10 naByieHus p2 = 0,5MIla. Haiiaure: 1) u3smeHeHue BHYTpEHHEW 3HEpPruu
AU raza; 2) coBepleHHYIO UM padoTy A ; 3) KOJIHUECTBO TEIIIOTH Q,IepejaHHoe rasy.

9. DnekTpuyeckoe Moye co31aHo ABYMs ToueuHbIMU 3apsaamu () = 40 uKn u o= -10 vK1,
Haxoasmumucs Ha paccrosuauu d = 10 cM apyr ot apyra. OnpeenuTe HANPSKEHHOCTh E M0MIs B TOUKe,
yIaJICHHOU OT mepBoro 3apsiia Ha 1= 12 cMm u oT BTOporo Ha ;= 6 cm.

10. JIBe rpymmsl U3 TpexX MOCIEAOBATEIBHO COEAMHEHHBIX AEMEHTOB COEIMHEHBI apayienbHo. D/[C
KaXJ10ro 71eMeHTa paBHa 1,2 B, Buyrpennee conpotusienue I =0,2 Om. [Tonydennas Gatapest 3aMKHyTa
Ha BHemHee conporusienne R = 1,5 Om. Haiigure cuny Toka | Bo BHEmHEH nenn.
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KonTponbnas Ne 2 cemectp 4 BapuanT Ne 2

1. Tlo nByM O6E€CKOHEUHO UIMHHBIM MPSMBIM HapaJIeTbHbIM TpoBoJaM TeKyT Toku 1 =20 Au l,=30 A B
OJIHOM HanpasiieHuH. Paccrosaue d Mexay npoBogamu paBHO 10 cM. BeraucinTe MarHUTHYIO HHAYKIIHAIO
B B TOouke, ynaneHHoOl 0T 000MX MPOBOJIOB HA OJUHAKOBOE paccTosiHue T = 10 cm.

2. IlpoBonHUK, JUIMHA KOTOPOTO ¢ U Macca m, MOJABEILIEH Ha TOHKUX MpoBoJjoukax. [Ipu npoxoxnennn
110 HEMY TOKa | OH OTKJIOHWJICS B OTHOPOJHOM MarHUTHOM I10JIE€ TaK, YTO HUTH 00pa3oBajM yrojl & ¢
BepTHKaNblo. KakoBa MHIYKIMS MAarHUTHOTO 110JIsA?

3. Bsruuciure paguyc R ayru okpy’kHOCTH, KOTOPYIO ONMCHIBAET MPOTOH B MATHUTHOM TIOJIE €
unaykiuen B =15 mTi, ecii cKopocTh U MPOTOHA paBHa 2 Mwm/c.

4. TlepneHIUKyISpHO  MATHMUTHOMY  IOJK  HampskeHHocThio H = 10* A/m BO30YKJIEHO
JIEKTPUYECKOE  TIoJie  HanpsukeHHOCThI0 £ = 1000 B/cM . [TeprneHIuKyIApHO 000UM TOJIAM
JBUKETCS, HE OTKJIOHAACH OT MPSAMOJIMHEIHOM TpaeKTopuH, 3apsbkeHHas yactuua. Onpenenure
CKOPOCTh U YacCTHIIBL.

5. Ily4ok ecTeCTBEHHOIr0 CBETa, UAYIIUWA B BOAE, OTPAXKAETCS OT 'PAaHU AJIMa3a, OTPYKEHHOTO B BOLY.
[Tpu xkaKoM yriie majieHus 0. OTPAKEHHBIN CBET MOIHOCTHIO MOJSIPU30BaH?

6. Kakoii qmunsl |y myTs mpoiizeT GpoHT BOTHBEI MOHOXPOMATHYECKOTO CBETA B BaKyyMe (& = 1) 3a TO xe
BpeMs, 32 KaKOe OH NPOXOAMT MmyTh AuuHoi |, = 1 M B cTexie (g = 7)?

7. Ha xaKkyo JJTUHY BOJHBI Ay MPUXOAUTCS MAKCUMYM CIIEKTPAIbHOM IIOTHOCTH SHEPTeTUIECKOM
cBeTUMOCTH (I}, T)max YEpHOTO TeJia mpu Temieparype t = 10°C?

8. Kakas moist sHEprum oTOHA M3PACX0I0BaHA HA PAa0OTY BRIPBIBAHUS (POTOAICKTPOHA, €CIIA KpacHast
rpanuna ¢porordpdexra Ao =300 HM U MakcUManbHas KHHETHYECKast SHEPTUS Ty POTODIEKTpOHA paBHA
25B?

9. Ompenenure sHepruio £ , Maccy m M UMIYJIbC p (POTOHA, KOTOPOMY COOTBETCTBYET JTTHA BOJIHBI
A =500 HM.

10. 3a kakoe Bpems t pacnagaercs 4 HaualbHOIO KOJIMYECTBA fAJI€p PaJMOaKTHUBHOIO HU30TOINA, €CIU
nepuos ero nonypacnaga Ty, =24 4?
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Kontponbnas Ne 1 cemectp 3 Bapuant Ne3

1. JIBMKeHHS ABYX MATePHAIbHBIX TOUEK BBIPAXKAIOTCS YPaBHEHHAMH X1 = A; +Bit+ Cqt® u
Xo = Ay +Bot+ C2t2 rie A1=20m; Bi=2m/c;C, = - 4 M/c2; A,=2wm; B,=2wm/c; C,=0,5 M/c2.
B kakoii MOMEHT Bp€EMEHU CKOPOCTH 3TUX TOUYEK OyAyT OJMHAKOBBI? UeMy paBHBI CKOPOCTH U
YCKOPEHUS TOYEK B 3TOT MOMEHT?

2. Ilepuon obpamenusi T HCKYCCTBEHHOTO CIYTHUKA 3eMyu paBeH 2 4. Cuuras opOuTy
CHYTHHKA KPYroBO#, HAWANTE, HA KAKOH BBHICOTE HAJl HOBEPXHOCTHIO 3€MJIM JABHKETCS CHYTHHUK.

3. Kamens maccoii 5000 r ynan ¢ HEKOTOpOil BEICOTHI. HaliiuTe KHHETUYECKYIO SHEPTUIO KaMHS B CpEIHEH
TOYKE €ro MyTH, €CIH OH najaai B Teuenue 1/30 muH.

4. lapuk maccoit 100 r cBOOOIHO ManaeT ¢ BBICOTH | M Ha CTalbHYIO MJIUTY U MOANPBITUBACT HA
BeicoTy 0,5 M. Onpenenurte uMnyibc p (IO BeIUMYUHE U HANPaBIECHUIO), COOOUIEHHBIH
MJIUTON HIAPUKY.

5. T'upsi, moJio)KeHHas HA BEPXHUH KOHEIl CITUPAJIbHOU MPYKUHBI, cxxumaeT ee Ha Al =2 mm. Ha
CKOJIBKO COXXMET MPY)KHHY Ta K€ TUps, yIaBIlias Ha KOHEL IIPY>KUHBI C BBICOTHI N = 5 cm?

6. MarepuanbHasi TOUKa y4acTBYeT OJHOBPEMEHHO B JIByX B3aUMHO MEPHEHIUKYISPHBIX KOJIEOaHUSX,

. . -1.
MPOUCXOJISIINX COTJACHO YpaBHEHUAM: X = A SIN w1t uy = Apsin wat, tme Aj=3 cm; 01=1 ¢
Az=2cM; w2 = 1 ¢, BanmmmTe YpaBHEHUE TPACKTOPHUH TOUKHU.

7 . Kucnopon npu HOpMalIbHBIX YCIOBHSIX 3aMONHSIET cocya BMecTuMocThio V = 11,2 n. Onpexnenute
KOJIMYECTBO BEIIECTBA V ra3a v ero Mmaccy m.

8. MonekyisIpHBIA a30T Maccol M = 2 Kr 3aHuMaer o0beM V= M wu HaXOJIUTCS IO
nasnenreM pp = 0,2 MIIa. ['a3 611 Harpet cHavana Mpu MOCTOSTHHOM JaBJIEHUH 10 oObema

Vy = 3M3, a 3aTeM IpHU MOCTOSTHHOM 00beMe /10 naBieHus pr = 0,5MIla. Haiigute: 1) usmenenue
BHYTpeHHeil sHepruu AU rasa; 2) coBepiieHHYI0 UM padboTy A ; 3) KOIHYecTBO TemIoThl Q,nepenanHoe
rasy.

9. Toueunsle 3apsuel 01 =10 MxKn u 2 =1 mxKn Haxonsates Ha paccrostHuu ' =10 cM apyr ot apyra.
Kakyto paboTy A coBepIIaT CUIIbI OJIs, €CJIM BTOPOH 3apsi]l, OTTAJIKUBASCH OT NEPBOT0, YAAIUTCSA OT HETO
Ha paccrostaue I =20 m ?

10. D/IC 6arapeu € = 60 B, BHyTpeHHee conpotusienue ri=4 Om. BHemHsIs nens notpediaser MOIHOCTh
P =125 Bt. Onpenenute cury Toka I B ienu, Hanpspbkenue U, 110 KOTOPBIM HAXOAUTCS] BHEITHSS 1ETb, U
€€ COIIPOTUBJICHHE T.
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KonTponbnas Ne 2 cemectp 4 Bapuant Ne 3

1. 3apspkeHHas 4acTulla, IPOIIE/IIast YCKOPSIONIYIO pa3HOCTh moTeHnuanoB U = 2 kB, aBmxkercs B
OJTHOPOJTHOM MAarHHUTHOM I1oJie ¢ uuaykimei B = 15,1 T o okpykuHoctu paguycom R = | cm.
Omnpenenute otHolIeHUE \e\/M 3apsiaa 4acTUIIBI K €€ MacCe U CKOPOCTh U YaCTHUIIBI.

2. Tlo Butky paguycom R = 10 cM teuer Tok | = 50 A.BUTOK MOMEIIIEH B OJTHOPOTHOE MAarHUTHOE T10JIE
unaykuuen B = 0,2 Tn. Onpenenute MOMEHT ciil M, IeiCTBYIOIINIA HA BUTOK, €CITH IJIOCKOCTh BUTKA
cocTaBJsieT yroJy ¢ = 60° ¢ JMHUSAMHA UHIYKIUH.

3. Ilo nByM GECKOHEUYHO JJIMHHBIM IPSIMBIM MMapajuieIbHBIM ITpoBoaaM TeKyT Toku | =50 A u I, =100 A
B IIPOTHUBOIOJIOXKHBIX HarpasiieHusX. Paccrosaue d mexxay npoBogamu paBao 20 cMm. Omnpenennre
MarHUTHYIO UHIYKIIUIO B B TOUKE, yIAJICHHON Ha T'1 = 25 ¢M OT NepBoro u Ha r2 = 40 cM OT BTOPOTo
MpOBO/IA.

4. TIlnockuii KOHTYp, mIoLAaL S KoToporo pasHa 300 CM®, HAXOJUTCS B OJHOPOIHOM MATHUTHOM T107IE C
unaykuuen B = 0,01 Tiu. IlnockocTs KOHTYpa NepeHIUKYIIIpHA JIMHUAM HHAYKIMH. B KOHTYype
nojyep>kuBaeTcs HemaMeHHbIN Tok | = 10 A. Onpenenure paboTy A BHEUIHUX CHUJI 110 IEPEMEILIEHUIO
KOHTYypa ¢ TOKOM B 00JIaCTh IIPOCTPAaHCTBA, MarHUTHOE I10JI€ B KOTOPOH OTCYTCTBYET.

5. Ha nyTtu cBETOBOM BOJIHBI, HIYILEH B BO3AYX€E, IOCTABUIM CTEKJISHHYIO IIJJACTUHKY TOJIIUHON
h =1 mM. Ha ckoJIbKO H3MEHUTCS ONITUYECKAs! JUTMHA IIYTH, €CJIM BOJIHA MA/IaCT Ha IUTACTUHKY:
1) HopMmanbHO; 2) ox yriaoM € = 30°?

6. YT0J] 0 MeXY MIIOCKOCTSMHU MPOMYCKaHUs MOJISIpU3aTopa U aHainu3aTropa paseH 45°. Bo ckoybKo pa3
YMEHBIIUTCS HHTEHCUBHOCTH CBETA, BBIXOIAIIECTO U3 aHATU3aTOPa, €CIIU Yo yBEIUIUTh 10 70°7

7. Tlpunumas K03QGUIMEHT TEIIOBOro 3aydeHus B yris npu temieparype T = 600 K paBubim 0,8,
OTIPEIETTUTE IHEPTETUUECKYIO CBETUMOCTh Re yruIs.

8. Omnpenenure paboTy BbIX0oAa A 3JIEKTPOHOB U3 HATpUs, €CJIM KpacHas rpanuna Gotoaddexra
2o = 500 HM.

9. 3axkakoe Bpems t pacnagaercs ¥4 Ha4aIbHOTO KOJTUYECTBA SAEp PAIMOaKTUBHOTO H30TOMA, €CIH
nepuoj ero noiypacnaga 71, =2 4?

10. Omnpenenure sHEpruto £ , Maccy m U UMITYJIbC p GOTOHA, KOTOPOMY COOTBETCTBYET JUIMHA BOJIHBI
A =480 um




14

KonTponbnas Ne 1 cemectp 3 BapuaHT Ne4

1. JIBv>KeHUA IBYX MaTepHUAIbHBIX TOYEK BBIPAKAIOTCS YPABHEHUSIMU: X1 = A1+Blt+C1t2,

Xp = Ap+Bot+Cot?, rme Ay =20 M, Ay=2 M, By =B, =2 m/c, C1 = -4 m/c?, C,= 0,5 m/c. B Kakoil MOMEHT
BpeMeHH t CKOPOCTH 3TUX TOYEK OyAyT oAuHaKoBeIMU? OIpeneanuTe CKOPOCTU U1 U U 2 U YCKOpPEeHHUs di U
az TOYCK B OTOT MOMCHT BpeMeHI/I.

2. HckyccTBeHHBIH CHYTHHK oOpamiaercss BOKpPYr 3eMilM [0 KpyroBoil opOuTe Ha BbICOTE
H=3200 kM Hajg moBepXHOCTHIO 3eMiin. OnpeaenuTe JIMHEHHYI0 CKOPOCTh CITyTHHKA.

3. Iap maccoit M; = 2 KT IBHKETCS CO CKOPOCThIO U1 = 3 M/C U CTaJKUBAETCS C IIapoOM
Maccoi 4 Kr, IBHXKYIIUMCS €My HABCTPEUY CO CKOPOCTBIO U 2 =4 M/c. OnpeaennuTe CKOPOCTH IIIapoB
MOCJIe MMPSMOTO IEHTPATBHOTO yaapa. Y aap c4uTaTh a0COJIOTHO YIPYTHM.

4. Ha xpato ropu30HTaIbHO MIaTGOPMBI, UMeroIel GopMy AucKa paguycoM R =2 M, CTOUT
yenoBek. Macca miardopmsl 200 kr, macca yenoBeka 80 kxr. [limardopma MokeT Bpamarbcsi BOKPYT
BEPTUKAJIBHOW OCH, Mpoxoasuieid yepe3 ee neHtp. [Ipenedperas TpeHuem, HailiuTe, ¢ KaKOM
yIJI0BOH CKOPOCTHIO OyJeT Bpamarhcs miaTdopMma, eciii 4eJI0BeK OyAeT UATH BIO0JIb €€ Kpas co
CKOPOCTBIO U =2 M/C OTHOCHUTEIBHO IIaT(OPMEI.

5. Hlapuk maccoii 20 r noJBelIeH Ha HepacTsHKUMOW HUTU. Ha kakoil MUHUMAabHBIN Yroj HaJl0
OTKJIOHUTb IIAPUK, 4YTOOBI IPU AaJIbHENUIIEM ABM)KEHUH HUTh 000pBallach, €CJIM MaKCUMalbHO BO3MOXKHAs
cuia HaTshkeHust HuTu pasHa 0.3 H?

6. Onpenenure NepUo, JMHEHHYIO YaCTOTY HadalbHyH0 (asy KoaeOaHuii, 3a1aHHbBIX YPABHEHHEM
X= Asinw(t+r), rne =257 1/cu 7=04cC,

7. OnpeﬂenHTe KOJIMYCCTBO BCUICCTBA MOJICKYJISIDHOI'O BOAOPOJ4, 3alMOJIHAIOIICTO COCY] BMCCTUMOCTBIO

V =3 J1, ecli¥ INIOTHOCTh raza O = 6-10 ke / 2>

8. Bogopon 3annmaer o6beM V1= 10 M° ripu gaBnernu py= 0,1 ITa. ['a3 HATPE/TH IPH TOCTOSHHOM
o0bemMe 10 naBieHuss  p2 = 0,3 MIla. Onpenenure namenenue AU BHyTpeHHeH sHepruu rasa, paboTy
A, COBEpIICHHYIO Ta30M, U TeIIOTy Q, cOOOIEeH YO Ta3y.

9. /IBa OIMHAKOBBIX METATMUECKUX 3aPsUKEHHBIX IIapa HaxosaTcs Ha paccTossHuM I'= 50cm. Cura
orrankuBanus mapos F1 = 100 mxH. [Tocne Toro kak mapsl NpUBeIH B CONPUKOCHOBEHUE U YIATNUIIN
JpyT OT ApyTra Ha IpeXKHEe PacCTOsIHUE, CHJIa OTTAJIKMBAHUSA BO3POCIa U cTala PaBHOM

F, =200 mxH . Beraucnure 3apsasl 1 ¥ (2, KOTOpble OBIIM Ha 1Iapax 10 ©X CONPUKOCHOBEHUS.
JuameTp mapoB CYUTATh MHOTO MEHBIIINM PACCTOSTHUS MEXITY HUMH.

10. Tlpum BHemHeM compoTHuBiIeHHH 1 =3 OM cuna Toka B 1enu I3 = 0,3 A, mpu cOpOTUBICHUA
r, =35 Om cuna Toka |, = 0,2 A. Onpeaenure cuily Toka KOpOTKOTO 3amMblkaHus uctounuka I/(C.




15

KonTponsnas Ne 2 cemectp 4 BapuaHT Ne 4

1. TInockuit KOHTYP, IOMAAL S KOTOPOro pasHa 100 cM”, HAXOXUTCS B OJHOPOTHOM MATHHUTHOM II0JIE C
unaykiuend B = 0,01 Tiu. [L1ockocTh KOHTYpa NEPIEHANKYJISIPHA JIMHUSIM UHIYKIMHU. B KOHTYype
nojaJepKuBaeTcss Heu3MeHHbl Tok | =5 A. Onpenenure paboTy A BHEIIHUX CUJI IO IEPEMELIEHUIO
KOHTYpa C TOKOM B 00JIaCTh IPOCTPAHCTBA, MArHUTHOE I10JI€ B KOTOPOH OTCYTCTBYET.

2. [lepHeHINMKYIIPHO  MATHATHOMY  IIOMI0  HampspkeHHocTbio H = 10° A/M  B036yXkmeHO
aeKTpuueckoe moie  HampspkeHHocThbio E = 100 B/cm . IlepnenaukynsipHo 060UM MoiIsIM
JBUKETCS, HE OTKJIOHSSICH OT MPSIMOJIMHEWHOM TpaeKTOpuUH, 3apsiKeHHas yactuua. Onpenenure
CKOpPOCTb U YaCTHIIBI.

3. Ilo nByM OGecKOHEUHO UIMHHBIM MPSMBIM NapaJIeTbHBIM poBogaM TeKyT Toku 11=10 A u 1,=20 A B
oaHOM Hampasiienun. Paccrosaue d Mexay npoBogamu pasHo 100 Mm. Beraucianre MarHuTHYIO
MHAYKIUIO B B TOUKE, yaIeHHONW 0T 000MX MPOBOIOB HAa OJUHAKOBOE paccTostHue T =10 cMm.

4. MarHuTHBIi MOMEHT p,, BUTKa paBeH 0,2 J[x/Tn. Onpenenure cury Toka | B BUTKe, €CITU €T0 JHAMETP
d=10cm.

5. Ha pudpakuumonnyro pemerky, coaepxartyto N = 400 mrpuxoB Ha 1 MM, 1agaeT HOPMaJIbHO
MOHOXpomaTHueckuii cBeT (A = 0,6 Mxm). Haiiaure obiee yncino AugpakiiMOHHBIX MAaKCUMYMOB, KOTOPbIE
naet 31a perierka. OnpenenuTs yroi ¢ Juppakiny, COOTBETCTBYIOIUI TOCIEAHEMY MAKCUMYMY.

6. IlpenenbHbIi yroi € 1 MOJTHOTO OTPAXKEHHUS MTyYKa CBETA HAa TPAHUIIE KUAKOCTU C BO3AYXOM paBeH 43°.
Omnpenenute yron bprocrepa €, A najieHus Jyda U3 Bo3ayXa Ha TOBEPXHOCTh ATOU KUIKOCTH.

7. Ha xakyro AJuHY BOJHBI Ay IPUXOJUTCS MAKCUMYM CHEKTPAIbHOM MIIOTHOCTH 3HEPreTUYECKON
cBeTUMOCTH (I, T)max YUEPHOTO TejIa mpH Temmeparype t = 100°C?

8. Ha moBepxHocTh nuTHA NagaeT MoHOXpoMaTuueckuii cBeT (A = 310 um) UToOBI MpEKpaTUTh SMUCCHIO
AJIEKTPOHOB, HY>KHO MPUIJIOKHUTH 3a/IEPKUBAIOINIYIO pa3HOCTh noTeHanoB U He menee 1,7 B. Onpenenure
paboTy BbIXxoAa 4 NEKTPOHA C TOBEPXHOCTH JIUTHUS

9. Onmnpenenute >HEprut0 £ , Maccy m U UMIYyIbC p GOTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJTHBI
A =580 am

10. 3aBpemst =8 cyT pacnanock ¥ HadaabHOTO KOJMYECTBA AP PAIUOAKTUBHOTO U30TOMA.
Ompenenure mepuon noxypacnama Ti/.
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KonTtponshnas Ne 1 cemectp 3 Bapuant Ne 5

1. MarepuanbHas TOYKa ABUKETCS NPSIMOJIUHEHHO. YpaBHEHUE ABUKECHUS UMEET BU
X=At+ Btz, rone A=3 m/c; B=0,06 m/cS . Haiinmure cKOpoOCTh VM YyCKOPEHHUE TOYKH B MOMEHTHI
BpeMeHnu t;3 = Oc u t; = 3 c¢. KakoBbl cpeiHre 3HaUE€HUSI CKOPOCTH U YCKOPEHU S 3a TepBbIE 3 ¢
JIIBYDKEHUS?

2. CIutourHoW OJHOPOJHBINA AUCK KATHTCS IO TOPU30HTAIBHOMW TUIOCKOCTH CO CKOPOCTHIO
v =10 m/c. Kakoe paccTossHue IPORIET IUCK JI0 OCTAHOBKH, €CJIU €ro MPEeJOCTaBUTH CaMOMY
ce6e? KoaddunueHT TpeHUs npu IBUKESHUH aucka paBeH 0,02.

3. Teno maccoii 0,2 kr cockanb3bpiBaeT 0€3 TpEHUs C TOPKHU BbICOTOM 2 M. Haligute m3MeHeHUE
uMIryiabca Ap rena.

4. Ha Tenexke, CBOOOJHO IBHKYIICHCS MO TOPU3OHTAILHOMY IIYTH CO CKOPOCTHIO 3 M/C,
HaXOJIUTCS YeJIOBEK. YEIOBEK MPHITaeT B CTOPOHY, IPOTUBOTIOJI0KHYIO JBUKCHUIO TCICKKH.
[Tocnme mphIkKa CKOPOCTh TEJECKKH H3MEHHUJIACh U cTana paBHOU 4 m/c. Onpenenure
TOPU30HTAJBHYI COCTABISIONIYI CKOPOCTH YEJIOBEKA MPH MPBIKKE OTHOCUTEIHHO TEIICKKH.
Macca Tenexku 210 kr, macca yenoBeka 70 Kr.

5. Oxonnas mropa maccoit 4000 r u nauHON 250 cM BUCUT BEPTUKAJIBHO TaK, YTO HUKHUN Kpal eé
pacrioyio’keH Ha BbIcoTe 25 cM 0T nojia. OnpeenuTe MUHUMAIbHYIO paboTy, KOTOPYIO HEO0OXOJMMO
COBEPIIUTD, YTOOBI OJHOCTHIO MOAHSTH LITOPY.

6. Touka yyacTByeT B IByX B3aMHO IEPIEHIUKYISIPHBIX KOJICOAHUSX, BRIPAKAEMBIX YPaBHECHUSMHU:
X =Acoswit u y=Agsinwyt tme A1 =2cm; Ay =3 cMm; 1 =2 ®p. Haiinure ypaBHeHue
TPACKTOPHUHU TOYKH.

7. bBamnon BMectuMocThIO V = 12 11 comep uT yrieKucibii ra3. Jlainenne p raza pasao 1 MIla,
temneparypa 7 =300 K. Onpenenure mMaccy m rasa B 6ajuioHe.

8. B umnmHape moj mopurHeM HaXOAUTCS a30T Maccoit m = 0,6 kr, 3aHuMaronmii oosem Vi = 1,2 M pu
temmneparype 7' = 560 K. B pe3ynpTaTe moiBojia TETUIOTHI ra3 pacIupUiICs U 3aHs1 00beM Vo = 4,2 M
pUyYeM TemrepaTypa ocTanachk HeusMeHHol. Haiinute: 1) usmenenne AU BHyTpeHHEW SHEPTUU raza; 2)
COBEpIICHHYIO UM paboTy A; 3) KOTUYeCcTBO TEIIOTH Q, COOOIIEHHOE ra3y.

9. DnekTpuyeckoe mojie co3qaHo IByMs ToueuHbIMU 3apanaMu (1 = 10 uKn u g2 = — 20 uKu,
HaxoAIuMucs Ha pacctosaun d = 20 cMm apyr ot apyra. OnpenennTe HanpsLKeHHOCTs E mosts B Touke,
yAQJICHHOU OT mepBoro 3apsiia Ha Iy = 30 cM u oT BToporo Ha I, = 50 cm.

10. Cuna ToKa B IpOBOJHHUKE paBHOMEpHO HapacTaeT oT lo=0 A 1o | =3 A B Teuenue Bpemenu t = 10c.
Omnpenenure 3apsj , IPOLIEIINI B TPOBOJIHUKE 33 3TO BpEMSI.
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KonTponbnas Ne 2 cemectp 4 BapuaT Ne 5

1. JIByKpaTHO MOHM3MPOBAHHBINA aTOM Telus (O-4acTHIIA) ABUKETCS B OJTHOPOJHOM MAarHUTHOM I10JI€
HarnpsbkeHHOCTRI0O H = 100 kA/M o okpyxkHOocTH paaunycoMm R = 10 cm. Halimure ckopocTh oL -4aCTHIIBI.

2. IlbmuHKa Maccoit m= 1 T, HecyIas Ha cede MATh SJISKTPOHOB, MPOLLIA B BAKYYME YCKOPSIOIIYIO
pasHoctb noteHuuanoB U=3 MB. KakoBa kunetnueckas sneprus 7 nsuinHku? Kakyro ckopocts U
npuoOpena MbUTHHKA?

3. JlBa IUIMHHBIX MapauIeTIbHBIX IPOBOJIA HAXOAATCS HA PACCTOSHUU I' = 5 CM OJMH OT APYroro B
Bakyyme. [1o mpoBogam TeKyT B IPOTUBOMOJIOKHBIX HAIIPABICHUSX OAMHAKOBBIE TOKH | = 10 A KaXKIIbIii.
Hailingute MarHuTHYI0 HHAYKLIHIO PE3YJIbTUPYIOIIEr0 MAarHUTHOTO TI0JIS1 B TOUKE, HAXOAIIElCs Ha
paccTosHuM 1 = 2 ¢M OT OJHOIO U T2 =3 CM OT JPyroro npoBoja.

4. HanpsbkeHHOCTh H MarHuTHOTO 1OJIS B IIEHTPE KpyroBoit BuTka paBHa 200 A/M. MarHuTHBI MOMEHT
2
Pm BUTKa paBeH 1 A M°. Boruncnute cuiny Toka | B BUTKe 1 paauyc R BuTka.

5. Ha menp mmpunoit a = 0,05 MM nasaet HopManbHO MOHOXpoMaTHueckuit cBeT (A = 0,6 MKM).
Onpenenure yroia ¢ Mexay epBOHaYaIbHBIM HAIIPABJICHUEM ITyYKa CBETA U HAIIPaBJICHUEM Ha
YEeTBEPTYIO TEMHYIO TU(PPAKIMOHHYIO TTOJIOCY.

6. Yron bprocrepa g; pu majicHUH CBETA U3 BO3/IyXa Ha KPUCTAIII KAMEHHOU CcOJi paBeH 60°.
Onpenenute CKOPOCTh CBETA B 3TOM KpUCTaILIIE.

7. Tlpunumas K03QGUIMEHT TEIIOBOro u3aydeHus B yris npu temieparype T = 600 K paBubim 0,8,
2
onpenenute 3Hepruto W, u3aydaeMyro ¢ TOBEPXHOCTH YIJIs C IUIOmaAbpo S =5 cM” 3a Bpems t = 10 muH.

8. Temmneparypa Bepxuux cioeB Coinia paBna 5,3 kK. Cuurtas CosHIle YepHBIM TEJIOM, OTPEICTUTE
JUTMHY BOJIHBI Ay , KOTOPOH COOTBETCTBYET MaKCUMAJIbHAS CIIEKTPAJIbHAS TUIOTHOCTh SHEPTEeTHUECKON CBE-
TAMOCTH (I T)max COJTHIIA.

9. 3asBpewms t = 8 cyr pacnanoch 1/2 Ha4aIbHOTO KOJIMYECTBA SI/IEP PAAMOAKTHBHOTO U30TOIIA.
Ornpenenure nepuo noiaypacnana Ti.

10. JlaBrmeHue p MoHOXpoMaTuueckoro ceeta (A = 500 HM) Ha YEpPHYIO TOBEPXHOCTh, PACTIOIOKEHHYIO

HEepHEeHIMKYIIPHO MajgarouM Jiydam, paBHo 1 mkIla. Onpenenure uucio N GpoToHOB, majaronmx 3a

BpeMs t = 1 ¢ Ha MOBEPXHOCTH TUIomaaR0 S = 10 eM?.
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KonTposbnas Ne 1 cemectp 3 BapuanT No 6

1. JIBe MaTepuanbHbie TOYKH JIBUKYTCS COTJIACHO YpPaBHEHUIM x=A;+Bt+Cit° | x, = Ay+ Cot?
2. 2 .

rae A1=10 m; B31=32 m/c; C1=-3 M/c”; A, =5 m; C, =5 M/c”. B Kakoil MOMEHT BPEMEHU CKOPOCTH

3THX TOYEK OJMHAKOBBI? UeMy paBHBI CKOPOCTH U YCKOPCHHS TOYEK B 3TOT MOMEHT?

2. MaxoBuk paaumycoM R =10 cm HacakxeH Ha TrOpuU30OHTaJIIbHYIO Ocb. Ha 0601 mMaxoBuka
HaMOTaH LIHYp, K KOTOpoMYy npuBsA3aH rpy3 maccoi 800r. Onmyckasicb paBHOYCKOPEHHO, TPY3
npoiies pacctosinue S = 160 cm 3a Bpemsi t = 2 ¢. Onpenenure MOMEHT UHEPIIMA MaxOBUKA.

3. MeTteoput maccoidt m = 10 Kr majgaeT u3 OECKOHEYHOCTH Ha MOBEPXHOCTH 3EMJIU.
Onpenenure paboTy, KOTOPYIO COBEPIIAIOT MPU 3TOM CHUJIBI TPABUTANUOHHOTO MOJIS 3EMIIH.

4, Iap maccoi 6 KT IBHKETCS CO CKOPOCThIO U 1 =2 M/C M CTAJIKUBAETCS C IIIApOM Maccoi 4 Kr,
KOTOPBIH JIBUKETCSI €My Ha BCTpEUY CO CKOPOCThIO U 2 =5 m/c. HaiinuTe cKOpoCTb IIapoB MOCIe MPSIMOTo
neHTpanbHoro yaapa. llapel cautats abCOMIOTHO YIPYTUMH.

5. Ilynsa maccoit 10 r npobusaert stk maccoit 2000 1, cTosIIKK Ha TIaJAKONH TOPU3OHTAIBLHON
wiockoctu. [lyns moaneraet K smuKy co ckopocThio 0.7 KM/C, BEUIETaeT U3 Hero co ckopocthio 300 m/c.
Kakoe koi1ruecTBO TeII0ThI BBIACIUTHCS IPU JIBUKCHUH My B suke? HauanbHy0 U KOHEUHYIO
CKOPOCTH ITYJIM CUUTATh TOPU30HTAIILHBIMHU.

6. Touka coBeplraeT rapMOHUYECKUE KojeOaHusa. B HEKOTOphIii MOMCHT BPEMEHU CMEIICHUE
TOYKHU X = 5 cM, cKopocTh ee U = 20 cm/c u yckopenue d = - 80 em/c?, Hailigute nukinyeckyro

YacTOTY M MepHuoJ KosieOanuii; ¢aszy koyiecOaHWMH B paccMaTpuBaeMbli MOMEHT BPEMCHHU U
aMILTUTYY KOJICOaHUH.

7. B umnusap amuHOH | = 1 M, 3aM0JHEHHBIH BO3AYXOM MPH HOPMAIbHOM aTMOC(HEPHOM JaBJICHUH Po,
HaYallu MEIJICHHO BJBUTATh MOPIIEHB MIomaso 20 cM>, Omnpenenure cuiy F, kotopast Oyner
JICWCTBOBATD Ha MOPIIEHb, €CJIM €0 OCTAaHOBUTH Ha paccTosHuu | =50 cM oT aHa uIuHapa.

8. B 6amnone emkocthio V =20 1 HaxoauTcs apro noa nasinenuem p; = 800 xlla u Temnepatype
T,=325 K. Korna u3 6ayuiona OblJIO B3ATO HEKOTOPOE KOJIMYECTBO aproHa, JaBjieHHE B OayuioHe
noHu3wiIoch 110 pz = 600 kIla, a remneparypa ycranosmiacek T = 300 K. Onpenennure maccy m aprosa,
B3SITOT0 U3 OauIoHAa.

9. Paccrosaue d Mmexay nByMs ToueuHbIME 3apsinamu (1 = - 180 HKi u g2 = 720 uKu pasHo 60 cm.
OmnpenenuTs TOUKY, B KOTOPYIO HYKHO TOMECTUTh TPETHH 3aps (3 Tak, YTOObI CUCTEMA 3aps/10B
HaxoJwIack B paBHOBecHH. OIpenenuTe BEIUYNHY 1 3HAK 3apsia.

10. Jlammouka u peoctar, COeIMHEHHBIE MTOCIIEI0BATEIbHO IPUCOECINHEHBI K HCTOYHUKY TOKA.
Hanpsioxenne U Ha 3axxumMax gamnodku paBHo 40 B, conpotusnenue R peocrata pasao 10 OM. BHemrnss
1ens norpediser moniHocTs P = 120 Br. Haiinure cummy Toka | B memnmu.
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Kontponbnas Ne 2 cemectp 4 Bapuant Ne 6

1. Cuny Toka B KaTylIKe paBHOMEPHO YBEJIMUYUBAIOT IpU nomomu peoctara Ha Al=0,5A B
cekyHny. Haiinure cpennee 3Hauenue 3/]C caMOMHIYKIMH, €CIIM UHAYKTUBHOCTb KaTYIIKU PaBHA
L=2wmlH.

2. DNEKTPOH JIBMKETCS B MAarHUTHOM moJie ¢ uuaykuueit B = 0,02 Ti no okpyxHOCTH paguycom
R =1 cM. Onpeaenure KHHETHYECKYIO SHEPTHUIO T AJIEKTPOHA.

3. Ilo nByM GECKOHEUYHO JJIMHHBIM IPSIMBIM MapajuiebHBIM ITpoBoaaM TeKyT Toku | =50 A u I, =100 A
B IIPOTHUBOIIOJIOXKHBIX HarpasiieHusx. Paccrossaue d mexxay npoBogamu paBao 20 cMm. Omnpenennre
MarHUTHYIO UHIYKIIUIO B B TOUKE, yIAJICHHON Ha T'1 = 25 CM OT NepBoro u Ha r = 40 cM OT BTOPOTo
poOBO/IA.

4. B ogHOpOIHOM MarHUTHOM Tosie ¢ uHaykiuen B = 0,1 T HaxoauTcst TpsiMOi POBOJ, ITTHHOM
| = 10 cmM, pacnosoKeHHbII NepIeHIUKYISIPHO THHUAM nHAyKImY. [1o mpoBoay Tedet Tok | =5 A. Tlox
JeICTBUEM CUJI OJIsS MPOBOJ IiepeMecTriics Ha paccTosiuue S = 100 mm. Haiinure paboty A cuit moss.

5. Ha y3kyro wmens nagaet HopMajaibHO MOHOXPOMATHYECKHUM CBET. YTOJI () OTKJIOHEHMS IIy4YKOB CBETA,
COOTBETCTBYIOIIUX BTOPOU CBETIION AU(PPAKIIMOHHOM moJioce, paBeH 1°. CKOJBKUM JIJTHHAM BOJIH
MaJarolIEero CBeTa paBHa MIMPUHA Ien?

6. YToJ 0. MeXy IIOCKOCTSIMH TPOITYCKaHMS MOJISIPU3aTOpa M aHAJIM3aTopa paBeH 25°. Bo ckoiibko pa3
YMEHBIIUTCS MHTEHCUBHOCTD CBETA, BHIXOIAIIETO U3 aHAIM3ATOPa, €CIIM YToJl yBEIHYUTD 110 45°7

7. Omnpenenure Temiiepatypy 7 4epHOTo Tena, MpU KOTOPOH MAaKCUMYM CHEKTPAIbHOU IIIOTHOCTH
SHEPreTHYECKOM CBETUMOCTH (I),T)max IPUXOTUTCS HA KPACHYIO FPAaHHILy BUAUMOTO criekTpa (Ay = 750 HM).

8. Ha nuHKOBYIO MJIACTHHKY MaJaeT MOHOXPOMATHYECKUN CBET C ITTMHON BOJIHBI A = 220 HM.
Ornpenennute MaKCUMaIbHYIO CKOPOCTh Vimax (DOTO2IEKTpOHOB. PaboTa BIX0/1a AJIEKTPOHOB U3 ITUHKA
paBHa 4 3B.

9. Omnpenenure 3HEpruio £ , Maccy m 1 UMITYJIbC p POTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJIHBI
A =700 aMm

10. Onmnpenenure AMaMeTpPsI ClEAyIOMUX saep: 1) 83Li; 2) 2713A1
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KonTponbnas Ne 1 cemectp 3 BapuaHT Ne 7

1. Touka IBUXETCS MO OKPYKHOCTU paguycoM R =4 M. 3akoH ee JBUIKEHHUS BbIpAKAECTCS
ypaBHEHHEM S = A + Btz, rre A=8m;B=-2 m/c?, Haitaute MmoMeHT BpemeHu t, Koria HOpMaJibHOE
YCKOpPEHUE TOYKHU I = 9 M/ ¢ CKOPOCTh U ; TAHT€HIIMAIBHOE (7 U TIOJTHOE (I YCKOPEHHUSI TOUYKU B 3TOT
MOMEHT BpEMEHHU.

2. MaxoBuk, UMeOIUN BUJ nucka paanycoM R =40 cM u maccoit 50 Kr, MOXKeT BpamaTbcs BOKPYT
FOpPU30HTAIBLHOM ocH. Ha 3TOM ocu )kecTKo 3akpemyieH mkuB paguycom I =10 cm. Ilo
KacaTeJIbHOM K IIKKUBY NpujiokeHa nocrostiHas cusia F = 500 H. Yepe3 ckonbko BpeMeHHU
MaxOBHK PAaCKPYTUTCS A0 4acTOThl N = 1 06/c?

3. JIBe mpyxwunsbI xKecTKOCThIO K1 = 300 H/Mu k2=500 H/M ckperuieHsl ociie0BaTeabHO.
Omnpenenure paboTy IO PacTsHKEHUIO 0O0CUX TMPYXKHUH, €CJIM BTOpas Mpy’KHHA OblIa pacTIHyTa
Ha Al=3cm.

4. ]IBa mIacTUIMHOBBIX IAPUKa JABIKYTCS HABCTPEUY APYT APYTY co ckopocTsimu 7.2 km/4 u 400 cm/c.
HaiiguTte ckopocTh mapuKOB MoOcie a0COMOTHO HEYPYTOTo yaapa U KOJIMYECTBO TEIUIOTHI,
BBIICJIUBIIIEECS MpU 3TOM. Macchl e cooTBeTcTBeHHO paBHbl 2000 T 1 1 kT.

5. apuk maccoit 50 r, mpUBsI3aHHBINA K KOHILY HUTH JUTHHOM |1 =1 M, Bpaiaercs ¢ 4actoToit Ny = 100/c,
OMNHUpasiCh Ha TOPU3OHTANIBHYIO MJIOCKOCTh. HUTH yKopauuBaeTcs, NpuOankas apuK K OCH Bpa-
nieHus 10 paccrosiuus 1, = 0,5 M. C kako# yacToToi Ny OyneT npu 3ToMm Bpamarbes mapuk? Kakyro
paboTy A coBepulaeT BHEIIHASA CUJIa, YKOpayuBas HUTh? TpeHueM mapuka o MmiocKocTh
npeHedpeub

6. Touka coBepmaeT rapMoOHHYECKHE KonebaHus. B HEKOTOpPHIi MOMEHT BpEMEHU CMEIICHHE

— 2 .
TOYKHU X = 5 cM, cKopocTh ee U = 20 cm/c u yckopenue d = - 80 cM/c”. HaliguTe nuKIn4ecKyro
4acTOTY W MEPHOJ KoyicOaHui; ¢azy KoyseOaHUW B paccMaTpUBaEMbli MOMEHT BPEMEHH H
aMILTUTYLY KOJIeOaHUH.

7. Ilpum HarpeBanuu uaeanbHoro raza Ha A7 =1 K npu nocTossHHOM aBlieHUN 00BEM €ro YBEJIUYUIICS Ha
1/350 nepBoHavanpHOrO 00beMa. Haitnmure HauanbHyro TemmepaTypy T rasa.

8. Kucmopon wmaccoit m = 2kr 3anumaer o0bem V= IM® ¥ HAXOIMTCA MO/ JaBJIEHHEM

p1 = 0,2 MIIa. I'a3 6b11 HArpeT CHaYaja MPU MOCTOSIHHOM JIaBJIeHUH 10 o0bema V= 3um°, a 3arem
pU NOCTOSSHHOM oObeMe 10 naBiieHust p = 0,5MIla. Haiinure: 1) u3meHeHue BHYTpeHHEH 3HEpPruu
AU raza; 2) coBeplIeHHYI0 UM padoTy A ; 3) KOJTHUECTBO TEIIIOTH Q,IepejaHHoe Tasy.

9. DnexkTpuyecKoe roJie Co3AaH0 ABYMs OECKOHEUHBIMU MapaljIeIbHBIMU IJIACTUHAMHU, HECYLTUMU
OIMHAKOBBII PABHOMEPHO PACIIPe/IeNeH B o Twromay 3apsia (o = 1 uKi/m?). Onpenennte
HanpsHKeHHOCTh E mons: 1) Mexay niacTuHamu; 2) BHE IUIACTHH.

10. Konnencaropsr anexrpoemkoctsimMu C; = 10 #®, C; = 40 HD,. C3 =2 HO 1 -
Cs = 30 H® coeanHEeHBI TaK, Kak 3TO MOKazaHo Ha puc. 17.3. Onpexnenure 30€KTpPoO-
€MKOCTb 9TOH OaTtapen KOHJEHCATOPOB.

lll 11
k! ‘.3 .I|c|4
Pue. 17.3
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KonTtponbHnas Ne 2 cemectp 4 BapuaHT Ne7

1. Tlo nByM O6E€CKOHEUHO JUIMHHBIM MPSMBIM HapaJIeTbHbIM TpoBoJaM TeKyT Toku 1 =20 Au l,=30 A B
OJIHOM HanpasiieHuH. Paccrosaue d Mexay npoBogamu paBHO 10 cM. BeraucinTe MarHUTHYIO HHAYKIIHAIO
B B TOouKe, yIaneHHoO! 0T 000X IPOBOIOB HA OJJUHAKOBOE paccTosiHue T = 10 cm.

2. HpOBOI[HI/IK, JUIMHA KOTOPOTro ¢ W Macca m, MOJABCIICH Ha TOHKHX IIPOBOJIOYKAX. HpI/I IMPOXOKIACHUHA
0 HCMY TOKa | oH OTKIOHUIICH B OIHOPOJHOM MArHuMTHOM IIOJIC TaK, YTO HUTHU 06pa303aJ1H yroix ¢ ¢
BCPTHKAJIBIO. Kaxona HHAYKOUA MAaroHuTHOI'O mosst?

3. Brumucnure paguyc R 1yru okpy»HOCTH, KOTOPYIO OMHUCHIBAET MPOTOH B MArHUTHOM TOJI€E C
unaykuuen B = 15 mTn, ecnu ckopocTs U mpoToHa paBHa 2 Mwm/c.

4. TlepneHANKYISPHO  MAarHUTHOMY MO0  HampskeHHocThio H=10" A/M  B036yxmeHO
aNieKTpuueckoe moje  HanpspkeHHOCThI0 E = 1000 B/cm . [lepneHankyasspHO 000UM MMOJISIM
JBUXKETCS, HE OTKJIOHSISACH OT IPSIMOJIMHENHON TpaeKTOpUH, 3apsbkeHHas yactuua. Onpeaenure
CKOpOCTh U 4YaCTHIIBI.

5. Ily4ok ecTeCTBEHHOIr0 CBETa, UAYIIUWA B BOAE, OTPAXKAETCS OT IPAHU AJIMa3a, MOTPYKEHHOTO B BOLY.
[Tpu xkakoMm yriie majieHus 0. OTPAKEHHBINM CBET MOIHOCTHIO MOJSIPU30BaH?

6. Kaxkoii mumnsl |1 myTh npoiizer GpoHT BOIHBI MOHOXPOMATHUYECKOTO CBETa B Bakyyme (€ = 1) 3a To xe
BpeMsi, 32 KaKOe OH MPOXOAUT MyTh JunHOH |, = 1 M B cTekiie (€ = 7)?

7. Ha xaKkyo JJIHHY BOJHBI Ay MPUXOAUTCS MAKCUMYM CIIEKTPATbHOM INIOTHOCTH YHEPTeTHYECKOM
cBeTUMOCTH (I}, T)max YEpHOTO TeJia mpu Temieparype t = 10°C?

8. Kaxkas moss sHepruu GpoTOHA H3PACX0A0BaHa Ha paOOTy BeIPhIBAHUS (OTOIICKTPOHA, €CIIH KpacHast
rpanuia ¢porodddexra 4o = 300 HM 1 MakCUMalIbHAsI KHHETUYECKast SJHEPTUS Tax POTOIICKTPOHA paBHA
23B?

9. Omnpenenure sHepruio £ , Maccy m M UMIYJIbC p (POTOHA, KOTOPOMY COOTBETCTBYET JTHA BOJIHBI
A =500 HM.

10. 3a kakoe Bpems t pacnagaercs 4 HauambHOIO KOJIMYECTBA AJI€p PaJMOaKTHUBHOIO HU30TOINA, €CIU
nepuos ero nonypacnaga 7Ty, =24 4?
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Kontposbnas Ne 1 cemectp 3 BapuanT Ne 8

1. JIBmKeHuEe MaTEepHAIIbHONW TOYKH 33J]aHO YPAaBHCHHEM X = At+Bt2, rone A=4wm/c, B= - 0,05 M/,
Onpenenure MOMEHT BpEMEHH, B KOTOPBII CKOPOCTh V TOUKU paBHa Hy:0. Haliqure koopauHaTy u
YCKOPEHHE TOYKH B 3TOT MOMEHT BPEMEHH.

2. HakoHHast I0CKOCTh, 00pasyrommas yroi 25° ¢ miockoCThio ropu3onTa, umeet mmuny | = 2 m. Tero,
JIBUTAsICh PABHOYCKOPEHHO, COCKOJIB3HYIIO C 3TOM MIIOCKOCTH 3a BpeMs t = 2 ¢. Onpenenute K03 HUIeHT
TPEHHsI TeJa O IIIOCKOCTb.

3. JIBe npy»xuHbI )kecTKOCThIO K1 = 100 H/Mu K =500 H/M ckpemnsieHbI Tocae10BaTeIbHO.
Onpenenure paboTy IO PACTSIKEHUIO 00EMX TPYXKHH, €CJIM BTOpas MpyKHWHA OblIa pacTaHyTa
Ha Al=5¢cMm.

4. Teno maccoif m =5 kr OpoieHo oa yriaoM o, = 30° K TOpPU30HTY ¢ HaYaJIbHOM CKOPOCTBIO
Vo= 20 m/c. [IpeHeOperast CONpOTUBICHUEM BO3/yXa, Haiaute : 1) umnynbe cuitbl F, neiicTByroreii Ha
TEJI0, 32 BPEMs €ro MoJeTa; 2) H3MEHEHUE Ap MMITYIIbca Tela 3a BpeMs IoJIeTa.

5. Tlpu moAaroToBKe UTPYIIEYHOTO MICTOJIETA K BEICTPENy MPYXKUHY ¢ sk&cTkocThio 8 H/cMm cxxanum Ha 50
mM. Kakyto ckopocTs npuoOpeTeT myis maccoid 20 T Ipu BBICTPEsE B TOPU30HTAILHOM HalpaBJICHUH.
Tpenuem npereOpedn.

6. Omnpexpenute Nepuo, JTUHEHHYIO YaCTOTy HAYalIbHYIO a3y KoieOaHuH, 3alaHHBIX YPaBHEHHEM
x=Asinw(t+7),rne ®=27 l/cu r=05¢,

7. Onpenenute Koau4ecTBO BemecTsa V 1 uncio N Mosiekyn azora maccoid m = 0,2 Kr.

8. B mmmunap mmHoM | = 1,6 M, 3armoHEHHBIN BO3yXOM IPH HOPMaJIbHOM aTMOC(HEPHOM JTaBJICHUH Po,
HAvaJIu MEJJICHHO BJBUTATh MOpIIeHb miomaaso 200 cM®. Omnpenenure cuny F, kotopas Oynet
JICHCTBOBATDH Ha MOPIICHD, €CJIM €0 OCTAaHOBUTH Ha paccTosHuu |3 = 10 cM oT aHa uIuHapa.

9. Ilpu nepememennn 3apsina q = 2 HKi Mex 1y 1ByMst TOUKaMU TIOJISI BHEITHUMU CHJIaMH ObLIa
cosepieHa padora A = 40 mx/[x. Omnpenenurte padoTy A1 CHII TOJSL U pa3HOCTb A MOTEHIMATIOB ATUX
TOYEK IOJISL.

10. Comporusnenue 1 =5 OM, BOIBTMETP U HCTOYHUK TOKA COETMHEHBI apajuiebHo. BoasTMeTp
noka3sbiBaeT Hanpsbkenue U; = 10 B. Ecnu 3amenuTs conporuBienue Ha Iz = 12 OwM, TO
BOJIbTMETp nokaxetr HanpsikeHnne Uy = 12 B. Onpenenute D3JIC u BHyTpeHHEE COPOTUBIIEHUE
UCTOYHHUKA TOKA. TOKOM 4Yepe3 BOJIbTMETP MpeHeOpeyb.
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Kontponbnas Ne 2 cemectp 4 Bapuant Ne 8

1. Tlo aByM OECKOHEYHO AITMHHBIM MPSIMBIM MapajuIeIbHBIM poBoaaM TeKyT Toku | =20 Au l,=10 A B
IPOTHBOIIOJIOXKHBIX HampaBiieHusX. Paccrosiaue d Mexxay nmpoBonamu paBrHo 10 cm. Ompenenute
MarHUTHYIO MHAYKLUIO B B TOUKE, yJaI€HHON Ha I'1 = 25 cM OT 11epBoro u Ha r; = 40 ¢cM oT BTOpOro
IpoBoJa

2. DNEKTPOH IBHXKETCS B OJJHOPOJIHOM MAarHUTHOM I0Jie HanpsiKeHHOCThi0 H = 4 KA/M co CKOpOCThIO
0 =10 Mm/c. BexTop cKOpOCTH HaIpaBjeH NEPICHAUKYIISIPHO JUHUIM HanpsokeHHocTr. Halinure cuy F,
C KOTOPOH MoJie ACUCTBYET Ha AJIEKTPOH, U paauyc R OKpyXHOCTH, 110 KOTOPOH OH JIBUKETCS.

3. Ompenenute cury Jlopenna F, neficTByroIyro Ha 3JIEKTPOH, BIETEBIINN CO CKOPOCTRI0 U =2 MM/c B
OJTHOPOJTHOE MarHUTHOE TOJIE MOJ1 YIIIOM o = 60° K JIMHUSAM UHIYKIIMA. MarHuTHas HHAYKIUs B mosis
paBna 0,1 To.

4. Haiinure MarHUTHYIO MHAYKLHUIO B LIEHTPE TOHKOTO KOJIbIa, 110 KoTopoMy uiet Tok | = 10 A. Paguyc r
KOJIbLIA PaBEH 5 CM.

5. Ha mens mmpunoit a = 0,1 MM nagaet HopMalnibHO MOHOXpoMaTudeckuil cset (A = 0,5 MkM). 3a 1mesnbio
IOMeIIeHa coOuparoas JInH3a, B (POKaIbHOM MIIOCKOCTH KOTOPOH HaXOAUTCs dKpaH. Yto Oyzxer
HaOII0IaThCS HAa dKpaHe, ey yroia ¢ nudpakuuu paser 43'.

6. YToJ 0. MeXy IIOCKOCTSMH TPOITYCKaHUS MOJISIPU3aTOpa M aHalIM3aTopa paBeH 45°. Bo ckoiibko pa3s
YMEHBIIUTCSI MHTEHCUBHOCTD CBETA, BHIXOIAIIETO U3 aHAIM3ATOPa, €CIIH YToJl yBEIHUUTH 110 60°7

7. MakcuMyM CIEKTPaJIbHOM IJIOTHOCTH SHEPTeTHUYESCKOI CBETUMOCTH (I, T)max IPKOM 3BE3/1bI APKTYp
HOPUXOIUTCS Ha JUIMHY BOJIHBI Ay = 580 HM. [IpuHuMmast, 4to 3Be31a n3aydaer Kak 4epHoe TeJo, OIpe-
Jenute Temneparypy ' MOBEPXHOCTHU 3BE3bI.

8. Ha noBepxHOCTh HaTpus najaaetT MoHoxpomartuueckuit cBeT (A = 300 M) UToOBI IpekpaTuTh
SMUCCHUIO JIEKTPOHOB, HYXKHO MPUIIOKUTH 33/1€P>KUBAIOLIYI0 Pa3HOCTh noTeHIranos U He MeHee 2 B.
Onpenenurte padoTy BbIXoa A SJIEKTPOHA C TOBEPXHOCTH HATPHA.

9. Ompenenure yrou 0 paccessHust HOTOHA, UCTIBITABIIETO COYJAPEHNE CO CBOOOIHBIM AJIEKTPOHOM, €CIIH
M3MEHEHUE JITUHBI-BOJIHBI AA TIPU pacCesTHUU PaBHO 3,5 MM.

10. Onmnpenenutre AMaMETpPHI CIEAYIOMUX saep: 1) 83Li; 2) 2168 4P0.
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Kontposbnas Ne 1 cemectp 3 Bapuant Ne 9

1. Touka IBUXKETCS MO OKPYKHOCTU paguycoM R =4 M. 3akoH ee JBUIKEHHUSI BbIpAKACTCS
ypaBHEHHEM S = A + Btz, rre A=8m;B=-2 m/c?, Haiigure momenT Bpemenu {, korma HopmansHoe

2. .
YCKOPCHHUE TOYKU Up = 9 m/c ; CKOPOCTS V,; TAHI'€HIIMAJIbHOE d U IIOJIHOC d YCKOPEHUS TOYKHU B 3TOT
MOMCHT BPEMCHHU.

2. MaxoBuK, UMEIOIMUN BUI aucka paguycoM R =40 cM u maccoit 50 KT, MOKET Bpaniatbcsi BOKPYT
TOPU30HTAIBHON Oocu. Ha 3TOi ocu xecTKo 3akperyieH MmKuB paauycoMm I =10 cm. Ilo
KacaTeJbHOUM K MKUBY MpUI0kKeHa nmoctosHHas cuna F = 500 H. Yepes ckoabko BpeMeHH
MaxXOBHK PACKPYTHTCS 10 4acToThl N = 1 06/c?

3. JIBe mpy»xuHsbl )xecTKocThio K1 = 300 H/Mu k=500 H/Mm ckperieHbl mociie10BaTeIbHO.
Omnpenenure paboTy IO pacTSKEHHIO 00€UX NPy UH, €CJIU BTOpasi Npy>KuHa Obljla pacTaHyTa
Ha Al=3cm.

4. Ha nérkoit Hepactsxkumon HuTH JuinHoU 100 cM noasemien mapuk maccou 100 r. ITyns maccoit 10 T,
JeTsIas TOPU30HTAIBLHO co ckopocThio 1100 cM/c, momagaer B mapuk u 3actpeBaeT B HéEM. Onpenenure
BEJIMUMHY CUJIbI HATSHKEHUSI HUTU Cpa3y MOCTE COyAapeHHUsl.

5. Iapuk mMaccoii 50 r, IpUBsI3aHHBIN K KOHITY HUTH JIHHOM |3 =1 M, Bparaetcs ¢ yactortoit N; = 106/c,
ONMHPAsCh Ha TOPU3OHTAIBHYIO IJIOCKOCTh. HUTH yKOpaumBaeTcs, NpuOIMKas MapUK K OCH Bpa-
nieHus 1o paccrosauus 1; = 0,5 m. C kakoii yactotoii Ny Oyaer npu 3ToM Bpamarkes mapuk? Kakyro
paboTy A coBepllaeT BHEIIHAS CUJla, YKOpauuBasg HUTH? TpeHueMm mapuka o IiI0CKOCTh
npeHeOpeyb.

6. Touka coBepmaeT rapMoHMYecKue KoseOaHus. B HEeKOTOpbIii MOMEHT BpeMEHU CMEIIeHHE
TOYKH X = 5 CM, CKOPOCTh e¢ U = 20 cM/c 1 yckoperne a = - 80 cm/c’. HaiiuTe HHKINIECKyT0
4acTOTY U Mepuoj KojiebaHuil; ¢gazy kojseOaHuUN B paccMaTpuBaeMblii MOMEHT BPEMEHH U
aMIUTUTYy KoJeOaHUH.

7. B cocyne BMecTUMOCTBIO V = 2 JT HAXOANUTCS KUCIOPO/I, KOJIMYECTBO BEIIECTBA V KOTOPOTO PaBHO
0,2 momne. Omipenienute MIOTHOCTH Tasa.

8. Kucmopon wmaccoit m=2kr 3anumaer o6veM Vi= IM® ¥ HAXOIMTCA MO/ JaBJIEHUEM

p1 = 0,2 MIIa. I'a3 6b11 HArpeT CHaYaja MPH MOCTOSIHHOM JIaBJIeHUH 10 o0bema V= 3um°, a 3arem
IpU NOCTOSSHHOM oObeMe 10 naBieHus p = 0,5MIla. Haiinure: 1) u3meHeHue BHYTpeHHEH 3HEpPruu
AU raza; 2) coBepleHHYI0 UM padoTy A ; 3) KOJIHUECTBO TEIIIOTH Q,IepejaHHoe Tasy.

9. JIBa mrapuka Maccoil 1 r kaxJblii TOJBEMICHBI HA HUTSIX, BEPXHHE KOHI[BI KOTOPBIX
coequHeHbl BMecTe. JlnmHa kaxkmou Hutu | = 10 cm. Kakue oguHakoBbIe 3apsiibl HAJ0 COOOIIUTH
nrapukam, 4ToObl HUTH pa3oluIUCh Ha yroa 60°?

10. K 3axxumam Oarapen akkymyJsiTOpoB npucoenuHeH Harpearens. JJIC Oartapeu pasHa 20 B.
Buytpennee conpotusienue I = 1 OM. HarpeBaTens, BKIIOUEHHBIH B L1eb, OTPEOISIET MOLTHOCTD
P = 60 Bt. Beruucaure cuiy Toka | B nenu u KIIJ[ | HarpeBarens.
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Kontponbnas Ne 2 cemectp 4 BapuanT Ne 9

1. TInockuii KOHTYP, WIOMAAL S KOTOPOro pasHa 300 cM*, HAXOXUTCS B OJHOPOTHOM MATHHTHOM TI0JIE C
uaaykauen B = 0,01 Tin. [nockocTh KOHTYpa NEPIECHANKYIJISIPHA JIMHUAM UHIYKIUU. B KOHTYype
nojaaepkuBaercs HeusMeHHbIN ToK | =10 A. Onpenenure paboTy 4 BHEIIHUX CUJI 110 IEPEMEIIEHUIO
KOHTYpa C TOKOM B 00JIaCTh IPOCTPAHCTBA, MAarHUTHOE T10JI€ B KOTOPOIl OTCYTCTBYET.

2. IIpsmoit npoBoa mmuHoH 1=10 cMm, mo kotopomy Teder TOK |=20 A, HaXOAUTCS B OXHOPOIHOM
MarHuTHOM mnoje ¢ unaykiuedn B =0,01 Tn. Haiigute yron o mexay HampaBieHUsIMA BekTopa B u Toka,
eciIM Ha mpoBoj nerictByet cuia F=10 mH.

3. Paccrosinue d Mexay AByMsl JUTMHHBIMU TTapajuie/ibHbIMK TpoBoaaMu paBHo 10 cum. ITo mpoBogam B
OJIHOM HaIlpaBJICHUHU TEKYT OJIMHAKOBBIE TOKH | = 50 A kaxabiid. Haliqute HanpsikeHHOCTh  MarHUTHOTO
MOJIsl B TOYKE, HAXOASIIEHCS HAa PACCTOSHUU I'1 = 4 CM OT OJHOTO U I'; = 3 CM OT JIPYroro mpoBoja.

4. DneKTpOH ABUXKETCS MO OKPYKHOCTH B OJJHOPOJHOM MarHUTHOM I10JI€ HAIPSKEHHOCTHIO
4
H=2,5-10" A/m. Omnpenenute mnepuon T oOpamieHUs JICKTPOHA.

5. Ilydox moHoxpomatudeckux (A = (0,6 MKM) CBETOBBIX BOJIH IajaeT moj yriaom €1 = 30° Ha
HaXO/ISIIIYIOCS B BO3/IyXe MBUIbHYIO IUIeHKY (N = 1,3). [Ipu kakoii HaumeHbIiei Tonuae d IeHKH
OTpaXEHHBIE CBETOBbIE BOJHBI OYAYT MaKCUMaIbHO OCNabIeHbl HHTEpEepeHIueii? MaKCUMATbHO
ycuiieHbl?

6. CKOJIBKO IITPUXOB Ha KAXKJIbI MHJUTUMETP COACPKUT AU(PAKIIMOHHAS PELICTKA, €CIIU MPH

HaOJIFOJICHUU B MOHOXpOMaTH4YeCKOM cBeTe (A = 0,6 MKM) MaKCHMYyM IISITOTO MOPSIIKA OTKJIIOHEH Ha yroJl
— O")

¢ = 18°7

7. MakcuMyM CIEKTPaJIbHOM IJIOTHOCTH SHEPTeTHUYECKOI CBETUMOCTH (I, T)max IPKOM 3BE3/1bI APKTYp
HOPUXOIUTCS Ha JUIMHY BOJIHBI Am = 600 HM. [IpuHuMas, 4to 3Be31a U3aydaeT Kak 4YepHoe TeJo,
ornpeaenuTe Temneparypy 7 HOBEpXHOCTHU 3BE3/IbI.

8. Ha noBepxHOCTh MarHus nagaet MoHoxpomaruueckuii cBeT (A =350 um) UToOBI pekpaTuTh
SMUCCHUIO 3JIEKTPOHOB, HY)KHO MPUIIOKUTH 33/1€P>KUBAIOLIYI0 Pa3HOCTb noTeHIuanos U He meHee 1.2 B.
Omnpenenure paboTy BbIX0/a A 3JEKTPOHA C TOBEPXHOCTH MarHusl.

9. JlaBneHue p MoHOXpoMmaTuyeckoro ceera (A = 600 HM) Ha UEpHYIO MOBEPXHOCTh, PACIIOJIOKEHHYIO
NEepIEeHINKYIIPHO MajgatouM Jiydam, paBHo 0,1 mMkIla. Onpenenure uncno N ¢oToHOB, Magaromux 3a
2

Bpems t = 1 ¢ Ha MOBEPXHOCTH IJIOMAAbI0 S =1 cM”.

10. VYkaxurte, CKOJIbKO HYKJIOHOB, IPOTOHOB, HEUTPOHOB COZIEPKAT cleaytonue sapa: 1) 32He; 2) 105B
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ITo kmHEMaTHKE MaTepHaHBHOﬁ TOYKH YaliC BCCro BCTPCUALOTCA 3aa4Uu Ha CIICAYIOIINC TCMbI:

Ha COCTaBJICHHE YPaBHEHHUIl MOCTYIATEIEHOTO ABMKEHHUS,
Ha COCTaBJICHHE YPaBHEHUH BPAILATEILHOTO IBHKEHHS,
Ha olpelieliecHHe CPeIHEeH CKOpOoCTH,

M0 KHHEMATHKE CJI0KHOTO JABHKCHUS,

[0 KHHEMATHUKE OTHOCHUTEIIBHOTO IBIKCHHS.

DR W=

CXEMA PEILIEHUA 3AJAY 110 KUHEMATUKE MATEPUAJIBHOM TOUKE
1  CpenaTp 4yepTéx K 3a7ade, HAa KOTOPOM OTMETUTh HadaJbHbIC KOOPAUHATHI Tl U HallpaBJICHUs] BEKTOPOB UX HAYaJIbHBIX
CKOPOCTEH U YCKOpEHHH (Hauano KOOpJHHAT OOBIYHO IOMENIAIOT B HA4aJIbHOM TOYKE ABMKEHUS TeJla WIIM OHOTO M3 Ted. [1pu
BBIOOpE HANPaBJICHUN KOOPAMHATHBIX OCEH CIIeIyeT YINTHIBATh HANIPaBJICHNE BEKTOPOB IIEpEMEICHHI, CKOPOCTEH M YCKOPCHHH
TEN).
2 3areMm AeNalOT aHAJOTHYHBIC YEPTEKH IJISI XaPAKTEPHBIX MOMEHTOB BPEMEHH, O KOTOPBIX €CTh HH(POPMANHS B YCIOBUH
3aJa4H.
3 3anmcate ypaBHEHUS OBIKCHUS [UIA KaKAOTO TEa B MPOCSKIMAX HA OCH KOOPANWHAT CHadasia B 00IIeM BUAE U1 HAYaIIbHOTO
MOMEHTa BPEMEHH, a 3aTEM JUIS XapaKTepPHbIX MOMEHTOB BPEMEHH, O KOTOPBIX €CTh HH(OPMALHS B YCIOBHH 3aJa4H.

2 =+ +at
at 0 xT UO T
X=1x *v_t+-X " o
0 0X 2
i) 1
ayt2
y=1y, vt v =+v *at
2 y oy — Ty
HpI/I H€O6XOL[I/IMOCTI/I JOIIOJIHUTH CI/ICTeMy CHeHy}OH_H/IMI/I ypaBHeHI/ISIMI/I CBsA3U:
v — g =2aS - eciu IBMKEHHE PABHOYCKOPEHHOE,
2 2
0" —U) =—2aS - eciu ABWKCHHE PABHO3AME/IICHHOE.

4  Pemmth MOSyYEHHYIO CUCTEMY YPaBHEHHUH 1 HAlTH pemieHne 3a1a4du B oomieM (T.e. OykBeHHOM Buze). [IpoananmsupoBatsb
MOJTy4YEeHHOE PAaBEHCTBO.

5 IIpoBepuTh pa3sMepHOCTH TOTO PaBEHCTBA U €CJIM OHA COBIIA/IAeT, OJCTABUTh B OKOHYATEIbHOE YPaBHEHHUE YHUCIIOBBIE
3HA4YEeHHUs JaHHBIX B YCIOBUHU 33Ja4M BEJIMYHUH, IPEABAPUTEIHHO IIepeBels UX B OAHY U TY )K€ CUCTEMY €AUHUIIL.

CXEMA PEIIEHNS 3AAY ITO KUHEMATUKE 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 KOTOPHIX €CTh HH(OpMAIHS B YCIIOBUU
3a/a4u.
3 3anmcaTh ypaBHCHHE BpalIaTeIbHOTO JBIDKECHUS CHaYaj a B 0OIIEM BHJIE IJIsl HAYaJhbHOTO MOMEHTA BPEMEHH, a 3aTeM IS
XapaKTepHBIX MOMEHTOB BPEMEHH, O KOTOPBIX €CTh HH(POPMAIHS B YCIOBUH 33Ja4H:

t 2

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

)
rIe: g U () — Yroi MOBOPOTa PaJUyCc — BEKTOpa B HauaJIbHbI MOMEHT BpeMeHH = 0 C U B IPOU3BOJIbHBIA MOMEHT
BpeMeHH t.
4 TIpm He0OXOIMMOCTH 3aNUCaTh YPaBHEHHUS CBSI3M MEXKAY YIJIOBBIMM U TMHEWHBIMU BEJIMYUHAMH,
XapaKTEePU3yIOIMMH KUHEMATUKY MaTepUaIbHON TOUKHU:

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

5 PemmuTh mosyuyeHHYIO CHCTEMY YpaBHEHHUI W HAWTH pelIeHue 3aJadu B oomieM (T.e. OykBeHHOM BHAe). [Ipoananmn3npoBath
MOTy4YEHHOE PaBEHCTBO.

6 IIpoBepuTh pa3MEPHOCTb 3TOTO PABEHCTBA M €CJIM OHA COBIIAAAET, IOJCTABUTh B OKOHYATEIbHOE YPABHEHUE

YHCJIOBbIE 3HAYCHNUS TaHHBIX B YCIOBUH 33/1a4H BEIWYHH, IIPEABAPUTEIBHO MTEPEBES HX B OJIHY U Ty K€ CHCTEMY €IUHHII.



27

CXEMA PEIIEHUWSA 3AJJAY [TO KUHEMATUKE CJIOXKHOT'O IBUXXEHU A
Ecnu B 3a1aue paccMaTpruBaeTcs IBHKSHUE TeJla OIHOBPEMEHHO OTHOCHUTENBHO JIBYX CUCTEM OTCYETa, OJJHA U3 KOTOPBIX
YCJIOBHO MPHHUMAETCS 32 IIOJABHIKHYIO», & APYTasi 32 «HEHOABUKHYI0» (HAIIPUMEp, YeI0BEeK UAET MO ABHKYIEMYCS BATOHY
WK TIEPEILTBIBACT PEKY), TO CKOPOCTh WU MEPEMEIICHUE TeJa ONPEACIISIOTCS IO CISAYIOMIEMY MPABHITY:
Bexmop cxopocmu meaa omnocumenbHo HenoOBUNHCHOU cUCHEMbl KOOPOUHAM PAGEH BEKMOPHOU CYMMe CKOPOCHU NOOBUICHOU
cucmembl KOOPOUHAM OMHOCUMENbHO HENOOBUNCHOU NIIOC CKOPOCTb Meld OMHOCUMENbHO NOOBUICHOU CUCTHEMbL KOOPOUHAM.
(ananozuunoe npasuno OJist nepemMewyeHutl).

v +0
abc nep  omH

v

!

Sa6c = Snep + Sommu

rze:

CKOPOCTh TeJla OTHOCUTENBHO HEMOABIKHON CHCTEMBl KOOPJMHAT Ha3bIBAeTCS a0COJIIOTHOI CKOPOCTHIO (Y% 6
abe

CKOPOCTB TIO/IBM)KHON CHCTEMBI KOOPANHAT OTHOCHTEIHHO HETOABI)KHON HA3bIBACTCSl NEPEHOCHOH CKOPOCThIO vnep

CKOPOCTB T€J1a OTHOCHTEIHHO MOJBIKHOM CHCTEMBI KOOPAMHAT HAa3bIBACTCS OTHOCHTEJIbHOMH CKOPOCThIO vOl’)’lH

CXEMA PEIIEHNA 3AHAY 110 KUHEMATHUKE OTHOCUTEJIBHOI'O JIBXXEHUW A

Ecnu B 3agaue paccMaTpuBaeTCs ABMKEHUE IBYX HE3aBUCUMBIX JPYT OT Apyra Tell, ABWKYIIUXCS B OJHOU U TOU e CUCTEME
KOOpAMHAT (HallpuMep, ABHKEHUE BCTPEUYHBIX MOE3I0B U T.1.), TO CKOPOCTh WM IepeMeNeHHE OJJHOTO Tea OTHOCUTEIIEHO
JIPYroro ONpeAeIsioTCs M0 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€JIa OTHOCUTCIIbHO IEPBOI0

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

CXEMA PEIIEHHSA 3AJIAY HA OITPEJIEJIEHUE CPEJIHEM CKOPOCTU

Crenyet pa3nn4aTh: - CPEIHIOI0 CKOPOCTB T10 MIEPEMEIIECHHIO < (% > (BenmM4MHa BEKTOPHAs)

- CPEZIHIOIO ITyTEBYIO CKOPOCTh < (Y > (BenmM4MHA CKaJspHAs)

CpenHeil CKOpoCThIO IO IEPEMEICHUIO Ha3bIBAETCs BEKTOPHAs BEJIMUMHA, PaBHAsl OTHOLICHUIO IIepeMEeleHHs Tela
3a Kakoi-u0o0 MPOMEKYTOK BPEeMEHH K BEJIMYUHE ITOTO MPOMEXKYTKa

B

I

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

Fopl’

n

—

obwee

Cpe,Z[Heﬁ HyTeBOﬁ CKOPOCTBIO HAa3bIBACTCA CKAJISIpHAA BECJIMYUHA, paBHAS OTHOIICHUIO ITYTH HpOﬁﬂeHHOFO TCJIOM 3a
KaKoii- Tnbo MPOMECIKYTOK BPEMCEHH K BEJIMIMHE 3TOI'O IIPOMEIKYTKA

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

Oco0brii cnyqaﬁ: Ecmu teno 3a paCCMa’I‘pI/IBaeMHﬁ MMPOMEIKYTOK BPEMCHHN ABHUIKETCA B OJHOM U TOM K€ HAlIPpABJICHUHU C
OOHUM U TEM XK€ 110 BEJIMYMHE U HAIIPABJIICHUIO YCKOPECHUEM, TO CPECIAHIOIO CKOPOCTH TEJIa 3a O3TOT MPOMEKYTOK BPEMCHU

0, +0
1 2
MOJKHO OIIPEJEeNUTH 1Mo hopMyIe: < (% > = T , TAe U, M U, - 5TO HavalbHas U KOHEYHAs CKOPOCTH TEJId HA 9TOM

y4JacTKe.
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CXEMA PEHIEHUWS 3AJAY HA ITUHAMUKY TTOCTVYITATEJIBHOT'O JIBUXKEHU S
1 Crenatp 4epTex K 3a7ade, Ha KOTOPOM:
- HAPUCOBATH BCE TEJa, pacCMaTpHUBacMbIe B 3aa4e,
- HAPHUCOBATh BCE CHJIBI, JICHCTBYIONIUE HA KAXK0€ TEJIO, U, €CIIH BO3MOXKHO, YKa3aTh HAMPABIICHHUS YCKOPCHUN KaXKJOT0 Tela.

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

OCH KOOPJMHAT, AJIS Y€TO CHavYaa:
- IS KOKZIOTO TeJa BBIOpaTh YAOOHYIO CHCTEMY KOOPANHAT (Ha4aJlo KOOPJAWHAT OOBIYHO IIOMEIIAIOT B IIEHTPE THKECTH TENa,
a O/IHy M3 KOOPJIMHATHBIX OCEH HAINPaBIIOT TI0 BEKTOPY YCKOPEHUS 3TOTO Tela),

- JUISL K&KZIOTO TEJa PacTIMChIBAIOT CBOE BEKTOPHOE YPABHEHNE B MPOSKIISIX HA KAKIYIO OCh C yIETOM 3HAKOB IIPOCKIMUI CHII.
3.  PemalroT Noiy4eHHYIO CUCTEMY YPaBHEHUH.

(He00XOJMMO OMHHTB, YTO YHCIIO YPABHEHHUH JIOJKHO OBITH PABHO YHCITy HEM3BECTHBIX. ECiM ypaBHEHUH TUHAMUKH
OKa)KeTCs He IOCTaTOYHO, TO MOJIYYEHHYIO CUCTEMY JOIMOJHSIIOT YPaBHCHUSIMU KHHEMATUKU UM 3aKOHAMU U3MEHEHUS U
COXpaHECHHUS).

Ecnu B 3agaue TpeOyeTcs HaAWTH Bec Tesla UM €r0 CUIIy HOPMAJIbHOTO IaBJIEHUS, TO CIEAyeT IOMHUTD, YTO 110 TPEThbeMY
3akoHy HbI0TOHA OHU paBHBI 110 BEJIMUMHE, HO IPOTHUBOIIOIOKHBI [0 HAPABIECHUIO CUJIE PEAKIIUU OMOPHI.

CXEMA PELIEHUS 3AJAY HA IMHAMIKY PABHOMEPHOT'O JIBIDKEHU ST MATEPUAJIBHOM TOUKU
ITO OKPY>KHOCTHU

1 Cpnenatb 4epTéx K 3a/1a4e, HA KOTOPOM HAPHCOBATH TEJIO, IBIKYIIEECS MO OKPY)KHOCTH, M BCE CUJIBIL, ISHCTBYIOIINE HA
HETO.
2. clefyeT MOMHHTH, YTO TEJO JABMYKETCS PABHOMEPHO M0 OKPYKHOCTH MOCTOSIHHOTO PaJinyca TOJbKO B TOM CiIydae, eciu
PaBHOJCHCTBYIOIAS BCEX CHIL, JICHCTBYIOIINX HA TEJO, HAIPABIICHA 110 PAJNYCY K LEHTPY 3TOI OKPYKHOCTH. JTa cHia
COO0O0IIaeT Ty ICHTPOCTPEMHUTEIBHOE YCKOPEHUE, KOTOPOE TaK XKE HAIPABJICHA K IICHTPY OKPYKHOCTH, IIO3TOMY:
- ocb OX HAMPaBIAIOT M0 HAMIPABICHUIO [ICHTPOCTPEMHUTEIBHOTO YCKOPECHHUS, (TO €CTh K IIEHTPY OKPYKHOCTH, IO KOTOPOil 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. pemarT MoJy4YeHHYIO CHCTEMY YpPaBHEHHIA.

2

(Tipu HE0OXOAUMOCTH €€ TOTIOTHAIOT YPAaBHEHUSMH JBIDKCHUS C YIETOM UTO S= Qr, ov=owr; w=2rn=—

YToObI IPaBUIILHO ONPENSITUTh KOIMYESCTBO CHJI, ISHCTBYIOIINX HA TEJIO, HEOOXOIMMO MPHUACPKUBATECS CICIYIOLIETr0
npaBHiIa:

CKOJIbKO TeJ U pU3NYECKUX MO JeCTBYeT Ha IaHHOE TeJI0, CTOJIBKO U CHII (TUTIOC CHIIBI TPEHUSI U COTIPOTHUBIICHHUSI, €CIIH
OHH €CTh II0 YCIIOBHIO 3a/1a4H)

CxeMa pelieHus 3a1a4 HA 3aKOHbI COXPaHEeHUS] UMITYJIbCa
1. Cpenats pUCYHOK, Ha KOTOPOM YKa3aTh TeJla pacCMaTPUBAEMOI CHCTEMbI U HAIIPaBJICHHUSI UX BEKTOPOB CKOPOCTEH HITH
HMITYJIbCOB HEMOCPEICTBEHHO IIEpe] B3aUMO/ICHCTBHEM.
2. 3areM cpenaTh aHAJIOTUYHBIN PHCYHOK JUII MOMEHTA HEMOCPEACTBEHHO I10CIIE B3aUMO/ICHCTBUSL.
3. IIpoananu3mpoBaTh paccMaTPHBAEMYIO CUCTEMY:
- €CIIM CHCTeMa TeJl 3aMKHYTa (TO eCTh BEKTOpHAs CyMMa BCEX BHEITHHUX CHJI, JEWCTBYIOIIUX Ha TEJIa CHCTEMBI paBHA HYJIIIO),
TO 3aIMcaTh 3aKOH COXPAaHEHUS UMITYJIbCA ISl 3TOM CHCTEMBI B BUJIE

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

- €CJIM CUCTEMA TEJI HE 3aMKHYTA, TO 3allMCaTh 3aKOH U3BMCHCHHUA UMITYJIbCa IJIsA 9TO# CUCTEMBI B BUJIE

(S Foewsn ). At = Bnee = P

KOHeuHo e pl—talla/zbnoe
I[.]Iﬂ HE3AMKHYTBIX MEXaHUYECCKHUX CUCTEM 3aKOH COXPAHCHUHA UMITYJTbCA MOKHO MIPUMEHUTD B CJICAYIOIIHUX CIydYasax:
a. Ecmm MPOCKIMHN BCCX BHCIIHUX CHJI, ﬂGﬁCTByIOHlHX Ha CUCTEMY, Ha Kakoe-11ubo HanpaBJICHHUE B MIPOCTPAHCTBC PABHbBI
HYJIO, TO Ha 3TO HAIIPABJICHUEC BBIINIOJHACTCA 3aKOH COXPaHCHHU NPOCKIINU 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 (HAIIpUMeEp, pa3pbiB CHApsiAa), 1100 OueHb Majl
MPOMEXXYTOK BPEMEHH, B TEYEHHE KOTOPOTO ICHCTBYIOT BHEUIHHE CHIIBI (HAIPHMED, YAAp), TO 3aKOH COXPaHEHHs UMITYJIbca

MOJKHO IPUMEHUTH B BEKTOPHOM BHZE, ( TO €cTh (Z [Z)i e Z P;  onemoe )

Caenyer NOMHHUTB, YTO BCE CKOPOCTH WM HMIYJIbCHI TeJI CHCTEMBbI I0JKHbI ObITh 3aIHCAHBI OTHOCHTEIbHO OJHONH 1
TOI ke CHCTeMbl KOOPAUHAT

4. Bribpats yao0OHYyIO CHCTEMY KOOPIMHAT U 3aIIMCaTh MTOJyYeHHOE BEKTOPHOE YPaBHEHHUE B MIPOCKIMAX HA BEIOpAHHBIE
OCH.

5. Pemmts Mojy4eHHYIO CHCTEMY YPaBHEHHH.
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Cxema pelleHHsI 3224 Ha 3aKOHbI COXPAHEHHs YHePIruu
1. nenaTh pUCYHOK, Ha KOTOPOM YKa3aTh T€JIa paCCMaTPUBAEMOM CHCTEMBI U HAIPABJICHUS HX BEKTOPOB CKOPOCTEHl B
HavyallbHOM MOJIOKEHHH, a 3aTeM JUIS IPYTHX MOJIOKEHHUH, 0 KOTOPHIX €CTh HH(opManus B 3anade
2. BrIOpaTh HayaIBHBIA YPOBEHBb OTCYETA MOTCHIMAIBHOM SHEPTHU
3. Ilpoananu3upoBaTh paccCMaTPUBAEMYIO CUCTEMY:

- €CJIM Ha Tela CHCTeMbI JeHCTBYIOT ToNbKO Koncepsatusnbie cumet ( F o F . F F  F, )

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

E =F

Ha4awbHaA KOHeYHAa sl

- €CJIM Ha TC¢J1a CUCTCMBbI Z[eI7ICTByIOT HCKOHCEPBATUBHLIC CUJIbI, TO 3aIIUCATh 3aKOH U3MCHCHHW A SHEPIrUn IJIs1 3TOI CUCTEMBI B

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

Caenyer NOMHHUTB, YTO BCE CKOPOCTH TeJI CHCTEMBbI JOJIZKHBI ObITh 3alIMCAHBI OTHOCHTEIBHO OJHOI M TOH 7Ke CHCTeMBbI
KOOpPANHAT
4. PemuTth NOTYYEHHYIO CUCTEMY YPaBHCHUH.

CxeMa peuieHds 32124 110 TEPMOJAMHAMUKE
- ecu cocmosnue 2a3a He u3MeHaemcs, To 3anncath ypasHeHue Menpeneesa — Knaneiipona:

PV =VRT =RT
Y7,
- ecu 6 3a0aue paccmMampueaenmcs HeckKobKo COCIOARNIL 2a3a, TO JUTsl KXKIIOTO COCTOSIHUS 3allicaTh ypaBHEHHE
MenneneeBa — Knaneiipona (wiu ypaBHeHue Knaneiipona, ecim Macca rasa He U3MEHSETCs
% = %) U PELINTH [TOJYYCHHYIO CUCTEMY YPaBHEHHIA.
T T,
- eciu macca 2aza 0cmaémces NOCMOAHHOI U 00UH U3 HAPAMEMPO8 2a3a He UIMEHAECH s, TO 3aMUCATh YPABHEHHS
COCTOSIHUS [UTS IAHHOTO U30MpOIiecca:
uzorepmudeckuii mpouecc (1. e. T = const): PV = const 3akon boiinst — Mapuotra.

H30XO0pUYECKHiA TIporiecc (T. e. V = const): =const saxon Ilapis.

n3obapuyeckuii nmpouecc (1. e. P = const): = CONSt 3axon Ieii — JIroccaka.

—H|<-H|T

- ecu 6 3a0aue paccMampueaencs cmMech 2a308, TO PellicHne 0OBIYHO HAYMHACTCS C 3aITiCH 3aKoHa J{ambToHa It 3TON
CMECH r'a3oB

pwwecu :p1+p2 +"'+pn*

a 3aTeM I10 YpaBHCHHIO MeH/:[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 pellleHMH KOHTPOJIBHBIX padoT

KHWHEMATHUKA

IToJI0KeHHe MaTepHAILHON TOUKH B IPOCTPAHCTBE 3a1aeTCs pagnycoM-Bektopom: I = X1 + y] +zk [M]

rae 1, J,K — enunuunbie Bextops Hanpasienuit (0pThi); X, V, Z — KOOPIMHATI 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 KOOpPJHUHAT.
“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 = , )
M T Tt dat e

Monyne yCKOpeHUs a

MPOEKINH YCKOPEHNUS 8 Ha OCH KOOPJIMHAT.

dt

(.2 2 2
= Ja+al+a’

YPaBHeHI/ISI MOCTYHNAaTCJIbHOI'O ABUKCHUA:

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 - €CJIN IBIKEHUE PAaBHOYCKOPEHHOE,
2)2 — U§ =-2aS - €CJIA IBUKEHHUE PABHO3AMEJIEHHOE.
_ do ao
YrioBas ckopocTh = te , pag
dt ¢
. do pao
VYrioBoe yckopeHue E=——, |~
dt c
[TonHOE ycKOpEeHNe MaTepHaIbHON TOUYKH MPHU KPUBOIMHEITHOM IBUKEHUH a= éin + _’T
Mopaynb NOJIHOTO YCKOPEHNE MAaTEPUAIbHON TOUKY IIPU KPUBOJUHENHOM JBUKEHUU a= ar? + af

YPaBHeHI/IH BpalaTeJIbHOI0 ABUIKCHUA:

2

p=1tp,Tott >

CBsI3b IMHEHHBIX U YIJIOBBIX BEJIMYUH!

t

T=—;n N
N

t

KunemaTnka ci10KHOTO JBHXKCHMUA:
KunemaTnka OTHOCHTEILHOTO ABMKCHMS:

CpeaHAsA CKOPOCTh MO NEPEMECILCHUIO:

_Ar_r1+r2

1 2 v
. T==0="-=27n;S=9¢r; v=0r; 8, =—=0T=0UV
n T r
5”66 = 5nep +50m” ' abcomomuoe = SnepeHOCHDe OMHO CUMeENBHO e
Uy =0, — 0y S5 =5, =5,

CpeaHss MyTeBasi 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, MOIIHOCTD, KIIA. BHUJIbl DHEPI'HN.

- MMIIYJbC MaTE€PUAILHON TOUKHU p=mou,

c

pCqueMbl - : ‘, pi

mo?

2

- HUMITYJIbC CUCTEMBI MaTE€PpHUATIbHBIX TOYCK

- KUHCETHUYCCKAs DHCPIUsi T =

KM

“[#r-c]

- [Aore]

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

[ o]

HYJIEBOT'O YPOBHA OTCYETA NOTEHIIMAIBHOU SHEPTUH

- NOTCHIMAJIbHAA SHCPTUA HpOTiDKéHHOFO TCJla, IOAHATOI'O HAa BBICOTY h oTtHOCHTENEHO

[ o]

HYJIEBOT'O YPOBHA OTCYETA NOTEHIIMAIBHOU SHEPTUH

1

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

Il =mgh,

11 =mgh,_,

rae hc - BbICOTA LHCHTPA TAKECTHU TCJIa OTHOCUTCIIBHO HYJICBOTO YPOBHA oTcuéTa HOTGHHHaHBHOﬁ OHEPIrUu.

2

KX
- MMOTEHIMAIbHASL YHEPTUS YIPYTO Ie(OPMHUPOBAHHOMN MPYIKUHBI Il = T ,
. Mm
- MOTEHIIMAIbHASI SHEPTUSI TPABUTAIIMIOHHOTO B3aUMOJICHCTBUS H=-G—
r
- [I0JIHASI MEXaHUYECKasl YIHEPT sl E=T+17,
- CBSA3b CUJIBI C IOTEHUMAIbHON HEPIUen F = —grad W=——
dx
- MexaHHYecKas paboTa CUIbL A= J. Fds,

- MexaHHueckas paboTa OCTOSHHOM 1o BenuuuHe U Hanpasnenuto cuiel A= FSCosa [ ,bec]

- CpeaHAA MEXaHNYCCKAad MOITHOCTb

- MI'HOBCHHAs MCXaHHUYCCKass MOIIHOCTH

- koa(dunueHT nonesHoro aercreus (KI1JT) n=

noJjiesHas

N :TA’ [B:]

N =Fovcosa, [Br]

noaesnas

[ o]

[ Hore]
[ o]

[ o]

3ampadennasi

N

3ampavenHas

31
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3AKOHbBI I3SMEHEHU A 1 COXPAHEHU A B MEXAHUKE

. — eHewHux o= =
- 3aKOH W3MEHEHWs UMITYJIbCA MEXAHUIECKOH CHCTEMBI F A= P emoe — Pravammoe
3aKOH COXPAHEHHs UMITYJIbCA 3AMKHYTOM MEXaHUYECKOM CUCTEM ‘ E p. ) = E s
| / navanenoe KOHeuHo e
- 3aKOH M3MEHEHHs MOMEHTA HMITyJIbCa ( E M e ) “At=L_, .00 = Luvwmnoo
- 3aKOH COXPAHEHWS MOMEHTA UMITYJIECA 3AMKHYTOH CHCTEMBI ( E L ) = ( E L )
! HavdanbHoe KoHeuHnoe
v v HEKOHCep 6aMUGHbIX __
- 3aKOH M3MEHEHHS TOJHON MEXaHHYECKOH SHEPIUH A =E_coan = Eavanonan
- 3aKOH COXPAHEHHUSI MOJTHON MEXaHUIECKON SHEPTUM E s = E orenan
- Teopema O TOTEHIUATLHOU SHEPIUH Amﬂcepgamuewﬁ =— (I pounan — guanonan)
TeopeMa 0 KHHETHIECKOil SHEepriH E A =T, o = oo
- 3aKOH JIBH)KEHHS IIEHTPa Mace E F = ma, ,

- 3aKOH JIBMKECHHUSI LIEHTpa Macc

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

M Y. M

3anuch 3aKOHOB COXpPaHeHHs U H3MEHEHMsI TPU A0COIIOTHO 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

. . = = = 1701 2702 _
AGconroTHO HEynpyTHil ynap: mo, +mMyo, = (ml +m, ) 0 + = +
2 2 2 AJ
JTMHAMMKA TBEPJIOT'O TEJA
MOMEHT CHIIBI OTHOCHUTEILHO HEIOABUKHON TOUKH M= [ﬂ:] , [H . M]
Moaysnb MOMEHTa CUJTbI OTHOCUTEIBHO HETIOJIBMXKHONW TOUKHU M =Frsina , [H . M]
MoMeHT UMIyJIbca TeNla OTHOCUTEIBHO HEMOIBUKHOM TOUKU L= [F f)] , [ Lo C]
Moyns MOMEHTA UMITYJIbCA T€JIa OTHOCUTEIbHO HEMOABHKHON TOUKH L=rpsina, [ Jlorc - C]
MoMmeHT uMILyJibca TBEPIOTO TeJla, BPALIaoIIErocsi OTHOCUTENBHO HETIOBUAKHON OCH L=lw, [ ﬂOfC . C]
|
Kunernueckas sHeprus TBEpAOro TelNa, BPAIAIOIIErocsi OTHOCUTEIBHO HEMOBUKHON OcH T= T , [ ,ZZ:)}C]
} mo® 1w’
Kunernueckas sHeprus TBEPOrO Tela, BPAIIAIONIET0CS OTHOCHTENFHO OCH, T= > + T ,
[ o]
JIBUKYUIEHCS MOCTYMATENIbHO
) - dL
OCHOBHOE ypaBHEHUE TUHAMUKH BPalIaTENbHOTO IBMXKEHUS TBEPIOrO TeNa M=—um M=Ilg,
Teopema IlTelinepa =1 ot maz,
MOMEHT HHEPLUH MaTepPUallbHON TOUKH | =mR?, [KZ . Mz]
OnemeHTapHas paboTa MOMEHTA CHJI IPH BPAIIEHUH TeJla BOKPYT HEMOIBMKHOM OCH dA=M Zd Q, [ ﬂofc]

PaboTta MoMeHTa CHII ITPH BPALICHUH Tea BOKPYT HETIOABIKHON OCH A= I M Zd Q, [ ,bec]
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OJITHOPOJHBIH | OJHOPOJHBIA TOHKUI | OJHOPOAHBINA TOHKUH | OIHOPOIHBIH OJITHOPO/IHBIN OJTHOPOIHBIN
TOHKHUI 00py4 JUCK PaJuycoM | TOHKHH AUCK CIUIOMIHOM map OIIHOpOJHAs
CTepIKeHb IJINHOII | u pammycom R IIAHIP paguycoM R cepa
TOHKOCTEHHBIH paguycoMR pazuycom
LHWIHHAD R
pamycoMm R
: 1 1
: | | i
| | ! |
= = | ) T
1 1 1 |
> |
] D
| R R \° R .
' ' ] l
! 1 '
! 1
! 1
! 1
1
1
2 2 2
ml 2 mR mR 2 2
|l =— | =mR? I_mF% | = | = | ==mR?| | ==mR?
12 = 4 2 3
2
KOJIEBAHUSA U BOJIHbBI
- ypaBHEHHE rapMOHHYECKUX KoJeOaHuit X= ACOS(a)t + (DO)
dx . M
- CKOPOCTB TeJa IPH TapPMOHUYECKHX KOJIECOaHUIX v=—=—AwSsIn (a)t + (oo) y
dt c
do )
- YCKOpEHHUE Teja MPH TapPMOHIYECKIX KOJeOaHUIX =— =—Aw" CoS (a)t + o, ) )
dt c
2
. _mo 2 2.2
- KHHEeTHUYECKas SHEpTrusl KoeOmoniecs TOUKI = > = E mA @ Sin a)ot +@), [ ,ZZJ!C]
. k¢ 1 2 2 2
- MOTCHIMANIFHAS YHEPTUS KOJICOIIOIEeHCS TOUKH 11 = 7 = E mA @y, COS (a)ot + (0) ) [ﬂofc]
2 2
kx mo 1 5,
- T10J1HAs MEXAHMYECKAsl DHEPIUs KOJNeOIoNeiicsa TOuKH E=T+[=11 =—2= T =—Y — _mA°w
max 2 Mmax 2 2 0
" g 2
- i depeHnnabHOE ypaBHEHHE FrapMOHHYECKUX KOJieOaHHi X+ X = 0

o o 8 2
- nudepeHnnabHOE ypaBHEHHE CBOOOIHBIX 3aTYXAIOIIUX KOJIeOaHHi X+28 X+ Wy X = 0

- mupepeHnnaIbHOe ypaBHEHHE BBIHYKICHHBIX KOJIeOaHUH X+2 ﬂ X+ a)§ X=X, COS Qt

- JIEKDEMEHT 3aTyXaHHUsl = ﬂ =’
A(t+T)
A(t)
- Jorapu(pMHUIECKHUil TeKPEMEHT 3aTyXaHHs A=In———~—= ﬂt
A(t+T)
. I
- TepHoJl KoieOaHUH MaTeMaTHIeCKOro MasiTHIKA T=27|—, [c]
g
m
- mepuoj KojeOaH!i MPY>KHHHOTO MasTHHUKA T=2r1,]—, c

nepros KonebaHui (pU3NIecKoro MasTHUKA T=2rx , [c

T=27zyJLC

- AMIumTya pe3yabTHPYIOMET0 KoleOaHns, TIOIyYaloerocs IpH CI0KESHUHN IBYX TapPMOHIMYECKUX Kone6aHI/I171 OJIMHAaKOBOI'O
HaIpaBJICHUS U OJMHAKOBOW 4aCTOTBI:

nepuona 3JICKTPOMAariuTHBIX KoJieOaHui B KoJieOaTeIbHOM KOHTYpE

= A’ + 4 +24,4,c05(p, — ;)
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- HavanbHas daza pe3yibTHUpYIONIEro KoineOaHusl, I0JIy4aronerocs pu CJI0XKEHHH IByX rapMOHHYECKUX KoJaeOaHuit
OJIMHAKOBOT'0 HAIPABJICHUS U OJAMHAKOBOM YaCTOTHI:

tgp= Asing, + A, sing,

A cos¢, + A, cos e,

- YpaBHeHHE TPaeKTOPHH ABIDKECHUS TOUKHU, YIaCTBYIONICH B ABYX B3aMMHO MEPICHINKYISAPHBIX TAPMOHHYICCKIX KOJIeOaHISIX
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 (ha3 KoJieGaHuil 1ByX TOUeK BOJHBI H paccTosHueM Mexay Humn A@ = KAX = — ( X, — X1)

- CKOPOCTb IPOIOJILHON U MONIePEeUHON BOJH B TBEPIBIX TEJIaX U, oo / = Uy — ’

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

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

Ny, u

2

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

2
31 M (0)
- CpCAHAA KMHETUYCCKAs OHCPIUA IMOCTYNATCIbHOI'O ABUIKCHHUS MOJICKYJT HACAJIbHOIO Ira3a <Ek> = E kT =, [ﬂJfC]

2
2kT 2RT M
- HauboJlee BeposATHAs CKOPOCTh TEIIOBOIO ABMKEHHS MOIEKYI UealbHOIO ra3a v= == |-
m 7, c
3kT 3RT M
- cpeaHss KBaJpaTUYHAS CKOPOCTh TEIIOBOIO JBUKEHHS MOJIEKYJI HeaIbHOIO ra3a <UK8> = |—= |—, | —
m 1 ¢
TEPMOJANHAMHUKA
m
- 3akoH Menpeneesa — Kianeiipona PV =vRT =—RT;
U
. PV, PV, PV
- 3axkoH Knaneiipona —==—"% ym —— =CoNnst , ecxm M = const;
T, T, T
- 3akoH JlanbToHa Powecu =P1+ P2 +oot Dy,
- mapuuanbHOE JaBJeHUE | — ro ra3a cMecu PVoen =ViRT o = =1 RT,.cc

A oresnan — Q-Q
Ql Ql
T, 1 T 2
T
- IEPBOE HAYaJI0 TEPMOJUHAMUKN Q=AU+A, [ ﬂofc]

- KII/] TenioBoro aBurarens n=

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



- BHYTPCHHSSA YHEPTHUS HICaTbHOTO Ta3a U

- UBMCHCHUC BHyTpeHHeﬁ OHCPIruu UACAJIbHOIO ra3a

2 p

MRt (o]

im
AU =——RAT ,
2 [ Horc]

roe =3 i OMHOATOMHBIX Ta30B, | =5 JUIst ABYXaTOMHBIX Ta30B , | =6 1y TpEX U GoJice aTOMHBIX T'a30B
- paboTa HIearsHOro Ta3a Py H30XOPHIECKOM IIPOIIECCe: ecrm V=const, o A=0
A= pAV
- paboTa UICANBLHOrO Ta3a IMPHU U300aPHUSCKOM MPOIIeCce eciu  p = CONSt, To m
A=—RAT
7]
m
A=—RT-In
_ H
- paboTa uaeaspHOTO Ta3a IPH H30TEPMUIECKOM IIpoIiecce ecnu 1 = const, To
m
A=—RT -In
y7;

- ypaBHeHue Maliepa

- MOJISIpHas TEIUIOEMKOCTh MCabHOTO Ta3a P IOCTOSSHHOM 00bEMeE

- MOJIsIpHas TEIJIOEMKOCTh HJCAJIBHOT'O r'a3a MnpH MoCTOAHHOM JaBJICHUN

- YACJIbHasd TEINIOEMKOCTh HMJCAIBHOTIO ra3a IpHu NOCTOSHHOM 00BEMe

- YyACJibHasd TEIIOEMKOCTh HJ€aIbHOTO ra3a Ipyu NOCTOAHHOM JIaBJICHUHN

- CpeAHsisl IJIMHA CBOOOTHOTO Mpodera MoJIeKyI HeaIbHOTO Ta3a

- KOJIUYECTBO TCIIJIIOTHI HeO6XOZ[I/IMO€ JUI1 HAarpCeBaHUsI BCHICCTBA
- 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

- 3ak0H HbroTOHA 1151 BA3KOTO TpEeHUs

- ko3 unmeHT TudGdy3nun

- K03(h(PUIMEHT BSI3KOCTH

- KO3 GHUIHUEHT TETIONPOBOIHOCTH

- CpeaHee YUcCIo CTOJIKHOBEHHUI MOJICKYJI HJACAJIbHOT'O I'a3a 3a 1 CCKYHAY
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ITocmenoBarenbHOE COCTMHECHIE IIPOBOIHHUKOB Hapanneanoe COCTMHCHUEC IIPOBOTHUKOB
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Ipasuna Kupxroga 11 neneil mocTOSHHOr0 TOKA
Ilepeoe npasuno Kupxzogha
n
Anrebpanueckas cyMMa CUJI TOKOB, CXOZSIINXCSA a y3JIe, paBHa HYIIO, T.€. Z I, =0
i=1
Bmopoe npasuno Kupxzoga
B mo6oM 3aMKHYTOM KOHTYpE, ITPOM3BOJIFHO BHEIODAaHHOM B Pa3BETBICHHOH AJIEKTPHUYECKOH Iemy, ainredpandeckas cCymMma
NaJeHNI HanpsDKEHUH (IPOM3BECHUH CHII TOKOB J Ha cONMpoTHBIEHHE R) HA OTIENBHBIX yHaCTKax IEMH 3TOTO0 KOHTYpa paBHa

n m
anrebpandeckoit cymme 3J1C Ek, BcTpedaronixcst B KOHType: Z i R = Z Ex

i=1 k=1
IIpumensis 3akonnl Kupxroga neodbxoaumo:
1. Ol'Ipe}leJ'[I/ITB YHUCJIO DJICKTPUIECKUX Y3JI0B U HE3ABUCUMBIX KOHTYPOB B CXEME
¥Y3/10M Ha3bIBaeTCS MECTO COCMHEHHMS TpeX U 0oJiee IMPOBOJHUKOB.
Kontyp — 310 m06ast 3aMKHYTast LeTIb.
He3aBucumblii KOHTYP — KOHTYp, KOTOPBII COJEP)KUT XOTS ObI OJTHY HOBYIO BETBb. BETBb — yuacTOK LieTH OT y3J1a JI0 y3Ja
2. Tlepen cocraBineHUeM ypaBHEHHUI IPOU3BOJILHO BHIOPATH M YKa3aTh CTPEJIKAMU Ha YepTekKe:
a) HampaBJICHNE TOKOB (€CIIM OHH HE 3aJaHa 110 YCIOBHUIO 33Ja4H) BO BCEX CONPOTHUBICHUAX, BXOIIIIUX B II€TIb, YIUTHIBAS, YTO
OT y371a JI0 y3/1a TeYET OAUH U TOT K€ TOK;
6) HanpaBJyieHHEe 00X0Aa KOHTYpa.
3. Ilpu cocraBneHnu ypaBHEHHI 10 nepBoMy 3akoHy Kupxroda cyurarh TOKH, MOAXOASALINE K Y3I1y, TOJIOKHUTEILHBIMH, a
TOKH, OTXOAAIINE OT y3JIa - OTPULIATEIbHBIMH.
Yucno ypasnenuii, cocmagnaemvlx no nepeomy 3zaxkony Kupxzoga, 0onxncno 0vimv na eounuuy menvuie uucia y3ios,
cooepiycaujuxcs 6 yenu.
4. [Tpu cocraBnenny ypaBHEHHH 10 BTOpoMy npaBuily Kupxroda ciexyer cunrars:
a) TMaJieHWEe HANPSHKCHHWS HAa YYACTKE IHeNmu (T.e. MPOM3BEACHHE |.R) BXOAWUT B ypaBHEHHE CO 3HAKOM ILIIOC, €CIH
HalpaBjeHHE TOKa B JAHHOM YYacTKE COBNAJACT C BHIOpPAaHHBIM HampaBlieHHEM 00XoJa KOHTYypa; B NPOTHBHOM CIIydae
MPOM3BEICHUE | . R BXOAWT B YpaBHEHHE CO 3HAKOM MUHYC;
6) OJIC & BXOOUT B ypaBHEHHE CO 3HAKOM ILTIOC, €CITM OHO TIOBBIIIAET MOTEHITMAN B HAIIPABICHUH 00X0/1a KOHTYypa: T.€. €CIU
npu 00X0/1e KOHTYpa BHYTPH MCTOYHHUKA TOKA MPUXOIUTCS UIATH OT MUHYCa K IUTIOCY, B IpoTHBHOM cirydae DJIC & Bxomur B
ypaBHEHHE CO 3HAKOM MUHYC.
Yucno He3agucumvlX ypagHeHuil, Komopvle mMo2ym 0blmb cocmagieHvl no emopomy 3axkony Kupxezoga, pasno uucny
He3a6uUCUMbIX KOHMYPO8, UMEIOWUXCA 6 UEnU.
st cocraBneHnst ypaBHEHUH NepBBIii KOHTYP MOXKHO BBIOpATh NMPOM3BONBEHO. Bee cnemyrommume KOHTYpHI cellyeT BEIOMpaTh
TakUM 00pa3oM, YTOOBI B Ka)kKAbIH HOBBIH KOHTYp BXOJMJIa XOTsSI Obl O/lHa BETBb LIETH, HE Y4acTBOBaBIIas HH B OJHOM H3
paHee HCHOJIb30BaHHBIX KOHTYpOB. IIpon3BoibHO BHIOpaHHOE HampaBieHHE 00X0Ja 10 KOHTYpaM He U3MEHSETCs 10 KOHIa
pelIeHus 3a/1a4u.
Ecnu npu pemenny ypaBHEHHH, COCTaBICHHBIX BBIIEYKAa3aHHBIM CIIOCOOOM, MOJIyYeHBI OTpHUIATEIbHbIE 3HAUCHHS CHIIBI TOKA
WIIH HATIPSDKEHUS, TO 3TO 03HAYAeT, YTO TOK Yepe3 JaHHOE COTPOTHBIICHHE B IEHCTBUTEIHHOCTH TE€YET B HAIIPABIICHNH,
MPOTHBOIIOIOKHOM BBIOPaHHOMY.



NMEPEMEHHbBINA TOK

D¢ dexTrBHOE (MK IEHCTBYIOIIEE) 3HAYEHNE CHIIBI TOKA W HATIPSHKEHMS

3axon OMa JUI IE€NU IEPEMEHHOTO TOKA TOJIBKO C aKTUBHBIM COIIPOTHUBIICHUEM

3akoHn Oma JJIA e NMEPEMEHHOIO TOKa C HaealbHOU HHAYKTUBHOCTDb

I/IHL[yKTI/IBHOC COIMIPOTUBJICHUE

3axon OMa a7 meny mepeMeHHOro ToKa ¢ HAeaTbHO EMKOCTEIO

EmkocTHOE COIMPOTUBJICHUC

3akoHn Oma JJIA eI NMEPEMEHHOI'O TOKa € IMOCJICA0BATCIBHO COCIUHEHHBIMU

AKTHUBHBIM COIIPOTUBJICHUCM, EMKOCTBIO M WHAYKTUBHOCTBIO

ITonHOE conpoTuBiIeHNE (MM UMIIEAAHC) LIETH IEPEMEHHOT0 TOKa

CI[BI/IF (1)213 MCKAY CHIION TOKa 1 HaNPpsPKCHUEM B LICIIH ICPEMCHHOI'O TOKa

40

Z:\/R2+(a)L—i)2
aC

u -u
tgp = LU c _ Ra)C

R

SJIEKTPOMAT'HETHU3M
YpaBnenuss MakcBessia B MHTerpajibHoii ¢opme (1M noJieBble ypaBHeHust MakcseJsuia)
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Tperbe ypaBHEHHE divD=p
YersépToe ypaBHEHUE div B= 0
OIITUKA
OrnTuueckas pa3HOCTb X0/ JBYX JTydeit A= (n2|2 - nlll)
Ycnosue naTEpHEPEHIMOHHBIX MAKCHMYMOB A=x2m—
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Ontuyeckast pa3sHOCTh X0Aa ABYX Jydel mpu HHTepdepeHInn
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Panmychl cBeTNEIX Kosiell HhIOTOHA B OTpaskEéHHOM CBETe rom = (2m - 1) E R, [M]

rren = JmAR, []

CBCTa, OTpa)KéHHOFO oT BerHeﬁ W HIOKHEH T'paHUIIbI TOHKOH
HHOCKOHapaJ’IHeJ’IBHOﬁ IIJIAaCTHHBI

Mupraa nHTEpEPEHITMOHHO MOJIOCH B onbiTe KOHTa AX

Paaunycel TéMHBIX Koslelr HproTOHA B OTpaXE€HHOM CBETE

f ab
Panuyc BHemHel rpaHuLbl M-oii 30u1 Ppenens s chepudeckoi Bomusr I = —b mA , [M]
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asing = J_r(2m+1)%

Pannyc BHemHe# rpanuubl M-oi 30061 OpeHenst 1Sl IIOCKOW BOJIHbI

VYcnosue audpakimoHHBIX MAKCUMYMOB OT OJTHOM IIEJTH

. A

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

VcroBHe TIaBHBIX JUGPAKIMOHHBIX MAKCMMYMOB OT AudpakiuonHoi pemétkn 0 SiN @=12m E

- - A
VYcnoBue rimaBHBIX AU(PAKIMOHHBIX MUHIMYMOB OT AU pakuHoHHON peméTkn  aSIN @ = +2m E
YcnoBue qu(pakINOHHBIX MAKCUMYMOB OT MPOCTPAaHCTBEHHON
mudpakunoHHoM peméTku (popmyna Bynsda - Bparros) 2dsin@=mA

I[aBJ'IeHI/Ie CBETa IpU HOPMAJILHOM IMaJICHUU Ha BEIIECTBO

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

3akod Masmroca

3axon bprocrepa

3akoH mpenomiieHus cBeTa (3akoH CHeTryca) o =—=—=0n,
sing v, n
3akon Creana — bonbimana a1t aOCOIIOTHO 4ETHOTO Tesa Ry = oT*
2
2r7cC
3akoH Panes — xunca r_ = KT
AT 4
A
b 3
3akoH cmenieHnns Buaa lmax = ? , Tne b=29.10"mu-K
3aBUCUMOCTh MAaKCHMAJIBHON CTIEKTPAIbHON TNIOTHOCTH
o .. max 5 -5 Bm
9HEPreTH4YecKOl CBETUMOMTH a0COJIFOTHO YEPHOTO Tea N = CT>, rme C=130-10 S—K
, IR

OT €ro TeMIepaTypsl

N3menenne JJIMHBI BOJTHBI PEHTTCHOBCKOI'O U3JIYYCHUA

MIpY KOMIITOHOBCKOM ~ paccenBanuu (3¢ dext Komnrona)

Opdexr Homrepa ms SIMB
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NpUEMHUKA
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Crenenp Nosipu3aluy CBETa p=_mx mn
Imax + Imin

ATOMHAS ®U3HUKA
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3aKoHbI paJUOAKTUBHOI'O pacnaja m= mOe‘“ =mye T = m, 2 2
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_t Ty
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Panuyc sgpa R=R, A
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IpH ¢-pPacrajie IX = 27N + JHe,
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KBAHTOBASI MEXAHUKA
CootHotieHus: HeonpeaeneHHocTy [ eizenbepra Ap,AX2h, AEAT2>h
h
A=—
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Jnuna BosiHbl e bpois
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