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Meroauueckue — ykazaHusi IS OPAKTHYECKUX  paboOTIO  JAMCLMILIMHE
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MeTO)Il/l‘leCKl/IeyKa3aHI/IﬂIlJ1ﬂl'lpaKTI/I‘leCKI/IX paﬁoT

Metoauyeckneyka3zaHUANPU3BAHBIOKA3bIBATHIIOMOIIIBCTY/ICHTAMBU3YUYEHUHOC
HOBHBIXIIOHSITUM, UJICH, TCOPUHUUTIONOKCHU N TUCIIUIUIUHBL U3y4YaeMbIX B XOJIe
KOHKPETHOTO 3aHATHS, CIIOCOOCTBOBAaTh PA3BUTHI0O HMX YMEHUM,HaBBIKOBU
poheCCUOHATbHBIXKOMIICTEHITUN.

B nanromyueOHOMITOCOOMHCOTIACHOCTIEITU (DUKE TN CLIMTUTHHBIMIIPOITUCHIBAIOTC
o

1. IosicHuTeAbHASI3aANNCKA

BpesynbrareocBoeHHy4eOHON AUCITUTITUHBIO0 Y YA IO MU CSA0KEHYMeTh
1) onuceBaTbHOOBACHIATH(PU3NUECKUESBICHUANCBONCTBATEN : JBUKEHUEHEOECHBIX
T€I W HWCKYCCTBEHHBIX CIYTHUKOB 3€MJIM; CBOMCTBA Ta30B, KUAKOCTEU
UTBEPIBIXTEI;DJIEKTPOMAr HUTHYFOUH TYKIUIO,pACIIPOCTPaHEHUEIIEKTPOMAT HUTHBIX B
OJIH;BOJTHOBBIECBOMCTBACBETA; U3y YeHUEUTIOTJIOIIEHUECBETAATOMOM; (POTOI P D EKT;
2) OTIMYATbIUIOTE3bI0THAYYHBIXTEOPUIL;
3) AenaThBBIBOIBIHAOCHOBEIKCIIEPUMEHTAIBHBIX JaHHbIX;
4) TpPUBOAUTHIPUMEPHIL,IIOKA3BIBAIOIINE,YTO :HAOTIOACHUSINIKCIIEPUMEHTSIBIISIFOTC
s  OCHOBOM I  BBIABWKEHUS  TUIIOTE3 U TEOPHUM,  IO3BOJISIOT
IPOBEPUTHUCTUHHOCTHTEOPETUYECKUXBBIBOAOB; PU3NUECKASITEOPHSIAETBOZMOKHO
CTbOOBSICHATh W3BECTHBIE SIBJICHUS MPUPOJbI U Hay4yHble (DaKThI, NMPEACKa3bIBaTh
CIICHEN3BECTHBICSBIICHUS;
5) NpPHUBOIUTHIPUMEPHINTPAKTHYECKOTOUCTIOIB30BAHUA(DU3NUECKUX3HAHUI:3aKOHO
BMEXaHUKH,TEPMOANHAMUKUHUIIIEKTPOIUHAMUKHUBIHEPT € TUKE; PA3TUYHBIX BUIOBAJ
€KTPOMAarHUTHBIXU3TYyYEHU N ISIPa3BUTUAPAANOUTEIEKOMMYHUKALIMI, KBAaHTOBOM ()
W3MKUBCO3/IaHUHS IEPHONIHEPTETUKH,JIA3E€POB;
6) IPUMEHATHIIOIYYEeHHbIE3HAHUS I pelieHus PU3nUeCKUX3a/ay;
7) u3MepATh psiA GU3NYECKUX BEIUYMH, MPEACTaBIAsS Pe3yslbTaThl HW3MEPEHH
Cy4ETOMUXIIOTPELIHOCTEM;
8) HCHOJB30BATHIPUOOPETECHHBIC3HAHUANYMEHUSIBIPAKTUUECKONIEATEIbHOCTUI
MMOBCEIHCBHOMKHU3HU;
BpesynbraTeocBoeHUsSTyue€OHON U CIUTUTMHBIOO0 YUt IITU N CST0HKEH3HATD
1) cmbicn  moHsSTHI:  (U3WYECKOE  SIBJIEHUE, THUIIOTe3a, 3aKOH, TEOopHs,
BEILIECTBO,B3aMMOJICHCTBHE, AJIEKTPOMATHUTHOE T0J€, BOJHA, (OTOH, AaToOM,
aTOMHOE $/IpO,MOHU3UPYIOIINEN3TyYEHNUs, [IJIaHEeTa,3Be3/a, rallakThKa, Becenennas;
2) cMbICT  (PU3MYECKHMX BEIMYMH: CKOPOCTh, YyCKOpEHHEe, Macca, Ccuia,
UMITYJIbC,pa00Ta, MEXaHWYECKas JHEeprusi, BHYTPEHHSSI SHEprus, aOCOI0THas
TEeMIIepaTypa,CpeAHIIKMHETHUECKAsIIHEPTUYaCTULBEILECTBA, KOJTNYECTBOTEILIOTHI
,JIEMEHTAPHBINAIEKTPUUECKUI 3apsia;
3) cMbicn  (UBMYECKHUX  3aKOHOB  KJIACCHYECKOW MEXaHMKH, BCEMHPHOTO
TATOTEHUS,COXPAHEHUSAIHEPT MU, UMITYJIbCANDIIEKTPUYECKOT03aps11a, TEPMOIUHAMHUK
U, 3JIEKTPOMAarHUTHOMUHAYKIMH,(poTodhekTa;



4) BKIaAPOCCUNCKUXU3APYOSKHBIXYUCHBIX,0Ka3aBIIMX HANOOIbIIICEBINIHICHAPA3
BUTHE QUBHKH;

IpakTuyeckaspadoraNel Temas
anaTus:Beenenue B MEXaHMKY.
OCHOBBI ITMHAMHUKH.
Henb padoThI: 3aKpENUTH MOIYYEHHBIE TEOPETUUYECKUE CBEJIECHUS I10
TEMEpELIEHUEM 3aJ]a4, BbIpa00OTaTh NMPAKTUYECKUE HABBIKUA IO PEUICHUIO
3ana4. TeopeTnyeckasg4acThb:

[Ikana (;aT. scala — JeCTHHUIIA) — YacTh MOKA3bIBAIOIICTO
yCTpOMCTBAaCcpECTBA U3MEPEHUM, MPEICTABIISIIONIAS COO0M yOPsAI0YEHHBII
PsIL OTMETOKBMECTE CO CBSI3aHHOM C HUMU HyMEpalren NI TEXHUYECKAs
OTMETKA Ha
nikajgensMepureasHoronpudopa. lllkansiMoryTpacnonaraTbCAanooKpy>KHOCTH, LY
re
WM npAMoi TuHUM. [IoKa3aHNs OTCUMTHIBAIOTCS HEBOOPYKEHHBIM IJ1a30M
IPUPACCTOSHUAX MEXAY AeseHus MU 10 0,7 MM, IpY MEHBIIUX — IIPU TOMOIIU
JYTIBIMIIM MUKPOCKOTIA, JIJIS1 JOJIEBOM OLIEHKH JEJICHUN TPUMEHSIOT
JOTIOJHUTENBHBICIIKAIBI—HOHUYCBHI.

Crnenyer 3aMETUTh, UTO TEPMUH «IIIKAJIa» B METPOJIOTHYECKOM
IIPAKTUKEUMEET, IO KpalHEe! Mepe, 1BAa Pa3JIMYHbIX 3HAYCHUS. BO-TIepBhIX,
IIKaJI0M UM, TOYHEE, IIKAJIOW U3MEPEHHH (Kol (PU3NYeCKON BETUYNHBI)
Ha3bIBAIOTIPHUHSTHINA MO COMIAIICHUIO MOPSAOK ONPEACICHHUS] U 0003HAUEHUS
BCEBO3MOKHBIXTIPOSBIICHNH (3HaYEHUH) KOHKPETHOTO CBOMCTBA (BeIMUnHBI). Bo-
BTOPBIX, [IKAJIONHA3BIBAIOT OTCYETHBIE YCTPOKCTBA aHAJIOTOBBIX CPEACTB
VU3MEPEHUH, 3TO 3HAUEHUEHUCIIOIb3YETCABIAHHOU CTAThE.

KpyroByro nikany 4acoB, KypBUMETPOB U HEKOTOPBIX APYTHX
pruOOPOBHA3BIBAIOTIIM(PEPOTATOM.

W3mepurenbHblil mpubop - HauboJee pacnpoCTPAaHEHHOE
CPEIICTBOM3MEPEHHUS], MPEAHA3ZHAYEHHOE JIJIsl BBIPAOOTKU U3MEPUTEIHLHOMN
uH(popmauu Bhopme, TOCTYIMHOU ISl BOCTIPUATHS HAOII0aTENeM
(omeparopom). Paznuuarotananorosslie, IU(PpoBbIe, TOKA3bIBAIOIINE,
pEerucTpUpyIolme
CaMOMMUIIIYIIHNE,IeYaTalolIe, HHTET PUPYIOLIUE,CYMMUPYIOIINE,CPABHEHHUS.

OTcueTHOEYCTPOUCTBO(IIIKATIAUCTPEITKA).

OtcueTHOE  YCTPOWCTBO - 4YacTh KOHCTPYKIIMHM  CpEICTBA
U3MEpEeHUs, IpeIHa3HaueHHas Ui OTCUeTa MoKa3aHuil. MoxeT ObITh B
BU/IE TITKAJIbI, yKa3aTels, TUCIIIes], DKpaHa ociuiuiorpada ur.1.

[[Txana-4acTEKOHCTPYKITMUOTCUETHOTOYCTPONHCTBA,COCTOSIIATU30TMETOK H
YHCEeJl, COOTBETCTBYIOIIUX MTOCIE0OBATEILHBIM 3HAUECHUSIM
U3MepseMOUBETMIHHB. OTMETKUMOTY TOBITEBBHI€UEPTOUEK, TOUEK,3yOI[OBH TIP.
VYkazarenumMoryTObI ThBBUICKAIIJICBU THBIX,HOKEBUTHBIXICBETOBBIX CTPEIIOK.

Buasiikai, eHaaeIeHus

[IIxansl MOTYT OBITH OTHOCTOPOHHUE U IBYXCTOPOHHUE, B 3aBUCUMOCTH
otnonoxxenus Hyms. Ecnu «0» HaXoAUTCS B LIEHTPE IKAJIbI, TO TaKas



JIBYCTOPOHHSIAIIKAIaHA3bIBACTCICUMMETPUUHOM. [TIKaTbIXapaKkTepU3yIOTCAUNCIIO
MJICJICHUH,



JUIMHOM JICJICHUS, [ICHOM JICJICHUS, JUaIla30HOM MOKa3aHUuM,
JIMANa30HOMU3MEPEHUIH MpeieJIaMu U3MEPEHUH.

Jlemenue - 3T0 MPOMEKYTOK MEXKTY ABYMSI COCETHUMU OTMETKAMU
mKanbl. JJIMHA AENEHUS - 3TO PACCTOSTHUE, U3MEPEHHOE MEXKIY OCEBBIMH JBYX
COCETHUXOTMETOK 10 BOOOpakaeMoU JIMHUH, TIPOBEICHHOHN Yepe3 CepeuHbI
CaMBIXKOPOTKHAX OTMETOK IIKaJIbI.

Jlnanas3oH noka3aHuii - 3T0 00JIaCTh 3HAUCHUM IIIKAJIEI,
OrpaHUYCHHASIHAYJILHBIM U KOHEYHBIM 3HaUYCHUAMU. Jlnamna3oH u3MepeHuu - 310
00J1aCTh3HAUYCHH I BEJTUYHUH, JJIs1 KOTOPOH HOPMHUPOBAHA Mpe/ieabHast
JTOMyCTUMASIOTPeITHOCTh. [Ipeaen uamepenus - 3To HauOoIbIIee UITH
HavMEHbIIIee 3HaUCHUEeuana3oHa n3Mepenns. Ha kaxaoM auara3one npuoop
HMIMEET JIBA MPEJEIIA: ~-BEPXHUUIIPEECII, ~-HUKHUHN MPEIET.

Ilena neneHus - 3T0 pa3HOCTh 3HAYEHUM BEJIMYMH, COOTBETCTBYIOIIUX
JIBYMCOCEJTHUMOTMETKAMIIIKAJIbI.

Ilepen TeM, KaKk HaXOAWTh LIEHY JECJICHUS, BHAUMATEIbHO PACCMOTPHUTE
caMIpuOop: YTO OH M3MEPSIET, B KaKUX €IUHUIIAX, €r0 HCIPABHOCTh. IJTO
MTO3BOJIMTHAPHUCOBATHIIOJIHYOKAPTUHYTIPOBOAUMOT OOTIBITAIIO
ONPEAECTICHNUIO TOW WJIM MHOM BeNM4UHbI. Haiinure Ha
IKaJie/iBa OJMKaUIIMX ITPHXa, BO3JIe KOTOPHIX
HalMCaHbIYMCIIOBBIC 3HAUCHUS BeIUYuHbI. [locuuTaiite
CKOJIBKO MEXIYHUMUEICHUN (HOHE IIITPUXOB). 8

Ha stoM pucyHke B KpynmHOM MaciiTade
MoKa3zaHallkagaMeH3ypKu.OnpeneTMMIIeHY 1eJICHUIMEH3Y
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PKH.
a) BbIOMpaeM orudpoBaHHbIC MITPUXU 16 U 0
126) wMexayHumu4aeneHus(IpOMExXyTKOB) [ I
B) BoruncisgeM: (16 -12):4nenenns=1 /nen.

OtBeT:11eHa nenenuni=1/mgemn.
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[{eHnaneneHUIIIKATBIM3MEPUTEIILHOTONIPUOOpa-BaKHAsAPU3NUECKASIBETMUMHA.

C HEen BbI Oyzaere CTaJIKUBATHCS O4YEHb 4acTo. IToaTomy
chopMyIUPYEMITPaBUIIOAJISL €€ BBIYUCIICHHUS.
UToOB! NOJCYUTATHLIEHY IETCHUH IKAJIbI, HYKHO:
a) BHIOpaTh Ha IIKajge JABa OMMKaWmuX OuPOBAHHBIX
HITPUXa;0)COCUYNTATHKOINYECTBOACIIEHUN MEKTYHUMU;

B)Pa3HOCTh3HAUYCHUHOKOJIOBBIOPAHHBIXIIITPUXOBPA3ICIUTHHAKOIUYECTBO
JICJICHUM.
3alaHNsIKpELIEHUIO:
OnpenenuTexapakTePUCTUKUIITKAIICICTYIOITUXH3MEPUTEITHHBIXITPHOOPOB:
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PeniennepexoMeH 1yeTCAnporn3BOANTHBCIICIYIOMIEUITOCIEIOBATEILHOCTH
1. lleHageneHUSIIKAIbI

2. IlpenenbIuikabl

3. IlorpemHocThU3MEPEHUS

4. 3anumuTepe3ynbTaTU3MEPEHUN

OTBeThTEHACIEAYIOIMEBONPOCHI:

1. YroTakoemnkaiauzMepureabHoronpuodopa?

2. Kakue uzmepurenbHbie MPUOOPHI U3 MIKOJIBHOTO Kypca (pu3uku Bl
3HaeTe(Ha30BUTE HAMMEHOBaHUE PUOOPA U KaKylO (PU3UUECKYIO
BEJIMYMHY UMHU3MEPSIOT);
HakakuenBerpynnbsIMOKHOPa3AeInThBCEN3MEPUTENbHBIETPUOOPHI?
KakomnpenenuTblieHyieIeHUAN3MEpUTENIbHOTOIIprOOopa?
YroTakoenorpenHocTsb?
KakonpeaenuTbnorpenHocTbu3MepuTenbHOronpudopa’?

SAINANE

IpakTnueckass padora Ne

2TemazansaTusi: OCHOBBI

KHHEMAaTHUKH.
Heap padoThI: 3aKpENUTH MOJYYCHHBIE TEOPETUUYECKUE CBEACHUS IIO
TEMEpEIIEHUEM 3a/1a4, BhIpa0OTaTh MPAKTHUECKUE HABBIKH 0 PEIICHUIO
3ana4d. TeopeTnyeckasgs4acTb
Kunemaruka—
pa3eIMexaHuKH, U3yJaroiiMmaTeMaTnyecKoeonucanme(CpeicTBaMUreOMETPHIH,a
Are0pbI,MaTeMaTUIECKOTOaHATN3A. . . ) IBUKCHHSIH 1€ TH3NPOBAHHBIX TeI(MaTepHra
bHAATOYKA,a0COMIOTHOTBEPAOETENO, U/IealbHasl  JKUJKOCTH),0€3  PacCMOTpPEHUS
IPUYUHABIKEHUA(MACCHL,CUIIHT. 1. ).
HcxoaaplenoHITUIKUHEMAaTUKU—IIpOCTpancTBouBpems. Hanpumep,eciaureno

JABUKCTCA I10 OKPYXXHOCTH, TO KMHEMAaTHUKa MpeaACKa3bIBaACT
H606XO,III/IMOCTI>CYH_I€CTBOB8,HI/IH HCHTPOCTPEMUTCIILHOI'O YCKOPCHHUA oe3
YTOUHCHHUA TOTI'O,

KaKYI-OHpI/IpO,IIYI/IMeeTCI/IJIa,eI‘OHOpO}KI[aIOH_Ia}I.HpI/I‘H/IHaMI/IBO3HI/IKHOBCHI/I}IMCX3HI/I
YCCKOI'0 ABUXKCHHA 3aHUMACTCA ,prFOﬁ pasacii MCXaHUKH — ,Z[I/IHaMHKa.FJIaBHOﬁ
321,[[3‘-16171 KHMHEMATHUKHU SABJIACTCA MaTeMaTI/I‘-IeCKOe(ypaBHeHI/IHMI/I,



rpauKaMu, TabJIMLAMUUT.I1. )OTIPEAETICHUETION0KEHUS X APAKTEPUCTUK IBUKEHUST
OUYEKUIIUTENBOBpEMEHH.J[F000eBIKEHUIpaCCMAaTPUBAETCABOIIPEIEIEHHONCUCTEM
eorcuéra. TakkeKnHEMAaTUKa3aHUMAETCAN3YYCHUEMCOCTABHBIX JBUKECHUN
(IBM>KEHMI B IBYX B3aMMHO MEPEMEMIAIOLINXCS CUCTEMAX0TCUETA).
YCKOPEHUME.PABHOYCKOPEHHOE/IBUKEHUE

Pasnoyckopennvim Ha3bIBACTCA JBUKEHUE, IPU KOTOPOM CKOPOCTH Teja 3a
JTH0OBIEPABHBICTTPOMEKYTKUBPEMEHUU3MEHSETCS. OJTUHAKOBO.

Yckopenuem mena Ha3bIBalOT OTHOLICHUE U3MEHEHUs CKOPOCTH Tella KO
BPEMEHU,3aKOTOPOE STOM3MEHEHUE ITPOU3OLLLIO.

Y ckopeHnuexapakTepu3yeTObICTPOTYU3MEHEHUSICKOPOCTH.

. F-F,
a= .
! (1)
Alc wm

[a]= =—

i i
YCKOpCHHe - BCKTOpHAas BCIIMYKWHA. Ono ITOKAa3bIBACT, KaK

U3MEHSIETCAMIHOBEHHAsICKOPOCThTENa3aeIMHUIYBPEMEHH.
3Has HaYaIbHYIO CKOPOCTh TEIA M €r0 yCKOpeHue, u3 Gopmyns (1) MoxHO
HalTUCKOPOCTHLBIIO00HMOMEHTBpEMEHH:? = Vo + & (&)

J1J1s1 3TOTO YpaBHEHHUE HY)KHO 3aIHCaTh B MPOSKIUAX HA BRIOPAHHYIO

0Cb: V=V taxt

['pacdprixom ckopocTH IpH paBHOYCKOPEHHOM JIBUKEHUU

a,>d

Vo

SBJIICTCATIPAMAsT

NEPEMEIINEHUE U IIYTH IIPHU

MPSIMOJIMTHEHHOMPABHOYCKOPEHHOM/IBUKE

HUN

IIpenonoKuM, 4TO TENO COBEPIIUIIO MEPEMENIEHHE 3a BpeMs t, IBUTasch

CyCKOpeHHneM. ECIIMCKOPOCTEM3MEHAETCAOT 010 ¥ MydHMTHIBAA,UTO,

V' =¥y + at onyunm

‘T’?u + F’D +a‘:§= 2?},:+§:2
2 2

E

Hcnonp3ys rpaduk CKOPOCTH, MOKHO OTIPEIETUTH MPONACHHBINA TEJIOM
3aU3BECTHOE BPEMS ITyTh - OH YMCIICHHO PABEH IUIOIIAIH
3aIITPUXOBAHHOMIIOBEPXHOCTH.
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CBOBO/IHOE HAZ[EHI/IETEJI
JIBrokeHue Tea B OE3BO3MYIIHOM MPOCTPAHCTBE IOJ JACHCTBUEM CHJIBI
TSKECTHUHA3BIBAIOTC80000HbIMNAOCHUEM.
CBobOosHOE TaJeHHEe - OTO PABHOYCKOPEHHOE JBWIKEHHE. Y CKOPEHHUE
CBOOOJHOTONAJICHUS B JAHHOM MECTE€ 3EMJIM IIOCTOSHHO JJII BCEX TEJI M HE
3aBMCHUT OT MACCHINAIAIONIEro Tena:g=9,8Mm/c?.
Jlns pemieHus pa3iaudHBIX 3aj1ad U3 pasnaena "KuHemaTuka" HEOOXOIUMBI
JIBaypaBHCHUS:

(T

3agauaNel: Teno, nBUrasich paBHOYCKOPEHHO U3 COCTOSTHHS MTOKOSI, 32
IATYIOCEKYHy TPOLLIO MyTh 18 M. UemMy paBHO YCKOPEHHE U KaKOU IMyTh
MPOIIIO Tesno3aSc?

Vo =0, 020 —- Y
tg =9, @ 545_'_‘,. 5::"I
Ij:.jﬂ' " \-_;l’
F=15a, g : -
@-785-7 | 0 S5 x

X=X+ i+

3a MATYI0 CEKyHHIy TeJO NPOUUI0 NyTh S = S5 - S4 U S5 U S4 -
PACCTOSIHUS, ITPOMICHHBIETEIIOM COOTBETCTBEHHO3a41 5 C.

2 2
ﬂ'fj ﬂf.‘_ i a 2z
s - Tt e

2z 2(5 ‘) T,
_ 22-1&14 2=4M’,Cg
2h0° —1de
2 2
Sj=4Mfc 250 S

OTBET:TEN0, IBUrasChC yCKopeHneM4m/c?, 3a5cpoimnosS0m.
3ajaHNsSIKpELIEHUIO:
1. /IBwxeHue Ten 3aJaHo ypaBHEHWsMH: X; =3t, X, =130-10t. Korma u rae
OHUBCTPETATCS?
2. TlpupaBHOYCKOPEHHOMITPSMOIMHEHHOMIBI)KCHUHCKOPOCTHKATEPAYBETNIH
nack 3a 10 ¢ ot 2 M/c 1o 8 M/c. Uemy paBeH myTh, MPOMICHHBINKATEPOM3A
TOBpEMS?



3. Yckopenue  maiObl, COCKaJdb3bIBAIOIICW ¢  TJIaJAKOM  HAKJIOHHOMU
IIOCKOCTH,paBHO 1 ,2M/c?
.HastomcmyckeeéckopocThyBenuumnnackHa9M/c. Onpe 1eTuTenoTHOEBPEMSIC
MycKamaiObICHAKIIOHHONUTIIIOCKOCTH.

4. KameHBbOpOIIEHCHEKOTOPOUBBICOTHIBEPTUKATEHOBHIU3CHAYAIbHOMCKOPOCTh
101 m/c.KakoBackopoctekaMHs uepe3(,6 criocaedpocanus?

5. MOTOUMKIUCT,ABUTASACHIIO XOPOWIEH JOpPOTe CIOCTOSHHOWCKOPOCTHIO108
KkM/4, mpoexan 4/7 Bcero myTtd. OcTaBUIylOCs YacTh MYTH 110
IJI0X0MI0pOreoHnpoexanicockopocThio 1 SM/c. KakoBacpeqHAs1CKOPOCTBMOTO
LIUKJINCTaHA BCEM MyTH?

6. ABTOMOOWIbH ABUTAICS TIO OKPYXHOCTH. [IOJOBHMHY IJIWHBI OKPYXHOCTH
OHIIPOEXall CO CKOpPOCThIO 60 KM/4, a BTOpPYIO — eXall co CKOpocThio 40
KkM/u.YemypaBHa CpeAHISICKOPOCTHABTOMOOUIIS?

IIpakTnueckasspadoraNe 3
TemazansaTus:3aKOHLICOXPAHEHUS] B MEXaHHUKE.

L eabpadoThI:3aKpEIUTHIIONYYECHHBIETEOPETUYECKUECBEICHUSATIOTEMEPEILICHUEM3
ajad, BEIpaOOTaThIIPAKTUYECKHE HABBIKUIIOPEIICHUIO3a,/1ay.
Teopurnyeckasg4acrTb
JlunaMukanccienye TIpuauHbL B KEHUATEN. I3BECTHO,YTOI000€ TETION3MEHSIET
CBOIO CKOpPOCTb B pE€3yJbTaTe€ B3aUMOJCHCTBHUSl C ApyruMu Tenamu. Cunaectb
XapakTepucTHKa B3aumojieicTBrst. OObuHO cuiia obo3Hauvaercs OykBoil F .Ecnu
Ha TEJIO0 [JEWCTBYeT HECKOJIbKO CHJ, TO OHHM CKJIAJbIBAIOTCA  Kak
BeKTOpBL. CyMMaBCeX CHIIEHCTBYIOIIMXHATENO,Ha3bIBACTCAPABHOAEHCTBYIOIENR

R=F+E+F+..

MaccaecTtbxapaktepucTukanHepTHOCTH. OOIYHOMAaCCa0003HaUYae TCAOYKBOM

m. Macca — CyTh CKaJsIp, CWJIa — CYTh BEKTOpP. B OCHOBE NMHAMUKH JIEXkKaT
Tpu3akoHa HrproTona. Ilepsbiii 3axkoH HprOTOHA yTBEpXKIAeT, UTO CYLIECTBYIOT
TAKHUECUCTEMBI OTCUETa, B KOTOPBIX, €CIIM HAa TEJO HE JECUCTBYIOT HUKAKHUE
BHEITHHUECHUIIBI,0OHOIBUKETCSIPABHOMEPHOUIIPAMOIMHENHO. TaknecucremploTcyeTa
HAa3bIBAIOT HMHEPUMAIBHBIMU. BTOpoi 3akoH HpOTOHA yTBEpKAaeT, 4To, €CIHU
HaTeso Maccoi mueicTByercuniaF, royckopenuetena,a OyaeTpaBHO

- F
a=—.
m
Tperuii 3akon HploTOHa yTBEpKIaeT, 4TO, €CIM Ha TEIO0 A CO CTOPOHBI Tela

BnerictByercunaFga, ToHaTenoBcoctoponbiTenaAnerictByercuiiaF p,

IpHYEM Fpa =~ Fap-

Buabicuin:

1. Cuna ynpyeocmu. OTa cuia Bo3HUKaeT mnpu jaedopmainuu Tena. CBOHCTBO
cuiblynpyroctuFrakoBo,uTonpuneOonbimxaedpopManusxAx, FriponopiuuoHaibHO
AxunanpasneHanpotusaedopmanmu. Kordpurment



HpOHOpHI/IOHaJ'IBHOCTI/IKHOCI/ITHaBBaHI/IeKOG)(b(l)I/IHI/ICHTa}KCCTKOCTI/I.TaKI/IMO6p8,30M,

2. I pasumayuonnas cuna. I3BeCTHO, 4YTO BCE TEJa NPUTATUBAKOTCA IPYT K APYTY
F =—kAx
ccwiior F mponopriimoHanbHOM Macce KaKI0ro Tejaa m; 1 mp u
00paTHOMPONOPIIMOHATHLHOMKBaApATypaccTossHus RMexayTenamu.

F=G™2

R2

G=6,672-10"""Hm?/kr?.
rne Ry — panuyc 3emmmn, M — macca 3emun. YckopeHHe CBOOOIHOTO NaJCHUS
ZHE3aBHCUTOTMACCHIIPUTITUBAEMOT OTEINA,I0ATOMYBCETEIANA A0 TCOAMHAKOBBIM
yckopenneM. Ha nosepxnoctu 3emu, rae H pasro nysto, g=9,8m/c?,
3. Becmena.BecomrenaPHa3pIBalOTCUITY,KOTOPAsAIaBUTHAONIOPYUIIUPACTATUBAET
nojasec. OJTa cuia BooOlle NpWIOKEHa HE K Tely, a K OIope
WIMIIOJIBECY; HATEII0KEIEHCTBYETHOPMAJIbHASAPECAKIIUAOTIOPBIMIIMCUIIAHATKEHUS
HUTH. Bec Tena MoxeT ObITh paBeH CHUJIE TSAKECTH, a MOXKET ObITh U HEPABEH.
Hampumep, ecim Teno J€XKUT HAa TOPU3OHTAIBHOW IIOCKOCTH, TO BEC
TEJIapaBEHCUWIETSHKECTH,a €CIIM HAHAKIIOHHOM,TO HET.
4. Cunampenus.CunoitpeHusF rpHa3pIBalOTCUITY,KOTOPASIPEISITCTBYET/IBUKEHH
10,T.€.HAaIIpaBJICHA IPOTUB CKOPOCTH, UpaBHA

XoapaboThI:

3amava.l py3sioguHakoBomMacchl(m;=m;=0,5Kr)coeIMHEHBIHUThIOUTICPEKUHY THI
yepe3 HEBECOMBIN OJIOK, YKperieHHbIM Ha KoHIle crona (puc. 2.1).Koabdunment
TpeHuss r1py3a mp o cron u =0,15. TIlpenebperas TpeHueM B
0JI0Ke,0NPEeIeTUTh:a)yCKOPEHNUE,CKOTOPHIMIBIKYTCSATPY3bI; 0 )CHITY
HATSHKEHUSTHUTH.

Hano:m;=m»=0,5 xr; u=0,15.

Hayitu:a, T.

N
Pemenne 4
[1o BTOpOMY 3akOHY HprOTOHA Fo [ T
YPaBHEHUSABUKECHUATPY30BUMEIOTBUL: T
L J
ma=mg-T, m,g
mya=T - tm,g;
ma-+m,a=mg — u4m,g ,OTKyﬂa mg
_ Puc. 2.1 1
oo (Mm—#m)g _(0,5-015-0598 _
m, +m, 0,5+0,5 T M/c
9

T=m,(g9-a)=0598-417) =282
OrBer:a=4,17 m/c*,7=2,82 H.



Conep:xanuneoryera,popmannpaBmiaoGpopMIeHUSIOTUYETAOBBINOJTHEHHOM

padore: YCTHOE CoOOIIeHHE. [MoaroroBka YCTHOTO
coobmenus. OrieHKapeneHHbIX3a1ad.
[{easpaboThi:

— HAyYUTHCICAMOCTOSATEIHLHOTION0NPATHH(GOPMAIIHIO,CUCTEMATU3UPOB
aTbUO(POPMIISTEBBUACCOOOIIICHUSIO 3a/IaHHON TEME;
- MOJIYYUTHOIIBITYMEHUSATYOJTMYHOBBICTYIATh.

3a1aHUANBONPOCHILIA(POPMUPOBAHUANKOHTPOJISIBIAIEHUSIKOMIIETEHIIUAMHU.
3ajaHNsIKpEeLIEHUIO:

1. Tlocne ygapa TECHHUCHOW PAKETKOM MSIYMK MacCOM S5 T MOJYYHJI
yckopennel2 m/c?. Kakosacunaymapa?

2. JIse cusl mo 200 H kaxnas nanpasiens! mog yriaom 120° apyr k
npyry.HalanrepaBHOIEUCTBYIOIYIOCHITY.

3. Tlon nelicTBUEM HEKOTOPOU CHUJIBI IEPBOE TEJIO MPUOOPETAET YCKOPEHHE
a.llox neiictBuem BIBOE OOJIBIIEH CUIIBI BTOPOE TEJIO
puoOpEeTacTyCKOPEHHE B 2 pa3a MeHbIIIe, ueM nepBoe. Kak oTHocutcs
Macca MepBOroTesIak Macce BTOPOro?

4. Ecnu npyKHHa U3MEHWJIA CBOIO JUIMHY Ha 6 CM MOJ J€HCTBUEM
rpy3amaccoi 4 Kr, To Kak Obl OHa pacTsHYJIach MO IEUCTBUEM I'py3a
Maccou 6kr?

5. Cuna 10Hcoo6maerrenyyckopenne0,4m/c?. Kakas
CHJIACOOOIIUTITOMYKE TETyyCcKopeHue 2 m/c>?

6. Manpunk maccoi 50 Kr, CKATUBIIMCh HA CAHKAaX C rOpbl, Mpoexall
MOropU3OHTANIbHOMIOpOrenooctanoBku20m3al Oc. HalinurecrinypeHus.

IpakTnueckaspadboraNe4 Tema 3ansATHSA:3aKOHBICOXPAHEHUSIBMEXAHUKE.

Heab padoTbI: 3aKpenuTh IMOJTYYEHHBIE TEOPETUYECKUE CBEICHUAIIO
TeMepeleHueM3a/1a4, BhIpad0TaThIIPaKTHUECKUEHABBIKUIIOPEIIIEHUI03a, 1a4.

TeopurnueckasyacTb

JHeprusi—
yHUBEpCcalbHasiMepapa3InuHbIXPOPMIBUKEHUAMATEPUATEHBIXOObEKTOBUUX B3AUM
oneiicTBusa. KonnuecTBEHHOWXapaKTEPUCTUKOMIIpOLIECCa



oOMeHa  dHeprued  MeXAy  B3aUMOACHCTBYIOIIMMHU  TEJIaMH  SBJISIETCS
dbuznyecKascKasIpHasBeINUYMHA— Pad0TaACH.I.
MomHoCcThb—
bu3ngecKasCKaIIpHaAsIBEIIMUNHA, XapaKTEPU3YIOIIAsICKOPOCTHCOBEPIICHUSAPAOOTHI:

_da

dt

MoI1HOCTh, pa3BUBaEMasICUIIONBIaHHBIAMOMEHTBPEMEHH,pPaBHACK A PHOMYIIPOH3
BEJICHUIOBEKTOPACHIIBIHABEKTOPCKOPOCTH,CKOTOPOMIBUKETCITOUKA TTPUIIOKEHUS
ATOMCHJIBI:
KoncepBaTuBHasi cmja — cuja, paboTa KOTOpOH MpU TNEpPEeMEIIEHUH U3
OJIHOTOIIOJIOKEHHS B APYTrO€ HE 3aBUCUT OT TPACKTOPHUM MEPEMEIICHUS, a 3aBUCUT
TOJBKOOTHAYaJbHOTOMKOHEYHOT0NI0JI0)KeHUTENa. CHII0BOET0J1€,BKOTOPOMKOHCED
BAaTUBHBIECUJILICOBEPIIAIOTPAOOTY,Ha3bIBACTCSIMOTEHIM AT bHBIMITIOJIEM.
Kunernueckasiyneprus-
MEXaHUUYECKasIHEPTUABCAKOTOCBOOOHOIBHKYILIETOCATENA, YUCIICHHOpaBHAsIpabo
T€,KOTOPYIOCOBEPIIAIOTACHCTBYIOIINEHA TEJI0 CHJIBI
MIPUETOTOPMOKECHUUIOTIOTTHON
OCTAHOBKM:

2
Ek:A:

IMoTeHIIUATBLHATIHEPT UA—3TOMEXaHNICCKASIIHEPTHUACUCTEMBITEI, OTIpeesieMast
UX B3aMMHBIM PaCIIOJIOKCHHEM U XapaKTEPOM CHJI B3aUMOICHCTBUSIMEKTYHUMHU.
Orcroma, Kak 4YacTHBIC CIIy4dad, OIPEICIAIOTCSA: a) IOTCHIIMabHAs JHEPrus
TE€JIaMacCOl mMHaBBLICOTEA

E, = mgh:
0)MOTeHIMaTbHASIHEPTUAYTIPYTOe(DOPMUPOBAHHOTOTENA
kxi
E, = s

n 2
raek—ko3hGUIueHTynpyrocTu(IIsnpy>KUHbI—KECTKOCTB ).
HonHasIHEePrusgaMexaHnIEeCKOMCUCTEMbI—
PaBHACYMMEKHNHETUYECKOWMHOTCHHUATIbHOMAIHEPT U

Mexanuyeckue  CHCTEMBI, Ha  Tela  KOTOPBIX  JEHUCTBYIOT  TOJIBKO
KOHCEPBATUBHBICCUJIBI (BHYTpEHHUE 151 BHEIIIHKE) HAa3bIBAIOTCS
KOHCEPBATUBHBIMHU CHCTEMAMM.

BrakuxcuctemMaxBhITIOHAETCA3aKOHCOXPAHEHUSIMEXAHNYECKOMIHEPTHU
B+ E. =W = const,

T.€.NMOJTHASIMEXAHNYEeCKAAIHEPIUSIKOHCEPBATHBHON CUCTEMbBICOBPEMEHEMHE
U3MEHAEeTCH.

Xoapa0oThI:
3apaua2. ABToMOOMIBMACCOi 1,8 TABMKETCIBIOPY, YKIIOHKOTOPOHCOCTABIISIET3 MHA
kaxaeie 1 00mmytu(puc.2.3).Onpenenutb:a)padoTy,COBEPIIAEMYIO JIBUTaTEIIEM

aBTOMOOWJISL HA MMYTH 5 KM, eciu KoaduumeHT TpeHusipaseni, 1;
0)pa3BHUBAEMYIOBUTATEIEMMOIIIHOCTb,ECITMU3BECTHO, YTOATOTIY THOBLIIIPEOA0IICH
3a 5 MUH.



HMano:m=1800kr;sina= 0,03; s =5000m;u =0,1;

t=300c.
Haiitu: A4, P.
Pemenue
A=Fs+F,.s, rie
A
F, =mgsina, F,, = #mg cos &; A =mgs(sin & + 4 cos &); A = mgs(sin & + 1 cos &); - ¢
[ToxcTaBIAsSuMCIOBBIEAaHHbIE, ToayunM: A=11,5-10%Ix,P=38,3-10°Br.
OtBet:4= 11,5 Mk, P= 38,3-kBT.
Conep:xxkanueoryera,popMmannpaBuiaoGopmMIeHUSIOTYETA0BBINOJIHEHHOM
paodore: YCTHOE cooOIIeHue. ITogroroBka YCTHOTO
coobmenus. OneHKapeneHHbIX3a1a4.
[enbpaboThi:

— HAy4YUTHCACAMOCTOSITEIbHONIOA0UPAaThUH(OPMALIUIO,CUCTEMATU3UPOB

aTbUO(POPMIISTEBBUAECCOOOIIECHUSIO 3aIaHHON TEME;

- HOJIy‘-II/ITLOHBITYMGHI/IHHY6JII/I‘IHOBI>ICTYHaTI).

3a1aHNAUBONPOCHIIA(POPMHUPOBAHUSIMKOHTPOJISIBJIAIEHUSIKOMIIETEH MMM

3ajaHMsSIKpEeLICHUIO:

1.

JBamapukamaccamMmu2u4KraBUralOTCACOCKOPOCTIMUCOOTBETCTBEHHOS U 7
M/c. Omnpenenutb CKOPOCTH IIAPOB MOCHE NPSIMOTO  HEYIPYroro
yAapaBciaydasix:a)0ooabIIuHIIap 0T OHIETMEHbIINN;0 ) IIaphIIBUTAIOTCSIHABCT
peuyapyr Apyry.

Onpenenuth paboTy, COBEpIIAEMYIO TpH ToabeMe rpy3a maccord S50 xr
IIOHAKJIOHHOM IJIOCKOCTH € yrioM HakjaoHa 30° K rOpU30HTY Ha pacCTOSHHE
4m,ecnuBpeMst orbeMacocTaBisieT 2¢,akoddurmentrpenus 0,06.

C OGamHM BBICOTOM 35 M TOPU3OHTAIBHO OpolneH KameHb Maccou 0,3
kr.IlpenedperasconpoTuBIEHUEMBO31yXa,0lPEACIIUTh:a)CKOPOCTh,CKOTOPO
HOponieHKaMeHb, ecauuepes3 1 crociie Havajna ABUKEHUSETOKMHETHYEeCKas
SHEPrus paBHa 60 JIx; 0) MOTEHIUATIbHYIO SHEPTHUI0
KaMHsiuepes | crocieHayvana ABMKEHUS.

. IMynsmaccoiil Or,JieTeBmasropu30HTaAILHOCOCKOPOCTRI0S00M/c,mommanaeTBo

ATUTMCTUYECKUMMAasI THUKTMHOM | MUMaccoiSkruzactpeBaeTBHeM. Onipeenu
ThYTOJIOTKJIOHEHUSI MasiTHUKA.

. Kamens wmaccoit 0,2 xr Opocuwam mox yrmom 60° x ropusoHty co

ckopocThiol5S M/c. HallTu KHHETUYECKyl0, MOTEHIHUAIbHYI0 U TIOJHYIO
HHEPIUI0 KaMHs:a) CIyCcTs | C mocje Havaja JIBMKEHUs; 0) B BBICIICH TOUKE
TpaekTopuH.CONpOTUBIEHUEMBO3AYyXa IPEHEOPEYb.

Teno maccoit 5 kxr mamaer ¢ BblcoTl 20 M. OnpenenuTs NOJHYIO
DHEPTUIOTENIABTOYKE,HAXOMAIECHCAOTIIOBEPXHOCTU3EMIIMHABBICOTES M.



Tpennem Tena o Bo3ayx npeHeOpeub. CpaBHUTH 3Ty HHEPrHUIO
CIIEpBOHAYaJIbHOMAHEPTUEUTENA.

IIpakTnueckasipadboraNe 5
Tema 3ansaTusi: OCHOBBI MOJIEKYJISAPHO-KHHETHYECKOW TeOpHUU.

I_[e.m, pa60T1>1: 3aKPCIIUTD IMOJYYCHHBIC TCOPCTUICCKUC CBCACHUA I10
TeMepCI]_IeHI/IeMSaI[a‘-I,BI)Ipa6OTaTBHpaKTI/I‘-ICCKI/IeHaBBIKI/Il'IOpeH_IeHI/IIOBaI[aq.

TeopurnueckasgsyacTb
BocHOBEMOIEKYISIPHO-KHHETHYECKONTEOPUIIIC)KATTPUOCHOBHBIXITOJI0KCHUS:
1. Bce BemiecTBa — *KUAKKUE, TBEPABIC U Fa3000pa3HbIEe — 00Pa30BaHbI
M3MEJIbYANIITNX YACTUI— MOJIEKYJT
2. ATOMBI M MOJICKYJIbI HAXOSATCS B HEMPEPHIBHOM XaOTHICCKOM

JNBUKEHNN.MaccaoHOW MOJIEKYJIbIM BbIpakaeTcsihopMyIoi
5 — M
0o —. -
Ny
KonndecTBOM BellecTBa v Ha3bIBAETCS OTHOLIECHHUE YUCIIA MOJIEKYJ N K
guciayABoraapo Na:
M
v=—o.
NA
KonueHTpanuen MoJIeKys n Ha3bIBa€TCSl OTHOLIEHUE YK Ciia MOJIEKYJ N B

o0bemMe VKITOMyoOBeMY V:

N
H=—,
Vv

JlaBneHuepMOKHOBBIpAa3UThCaeAytoenpopmynon
1 2
p=—m n(v >
3 0
OTO ypaBHEHHE HOCUT Ha3BAHUE OCHOBHOT'O YPAaBHEHUS
MonekyasipHokuHeTnueckor Teopuu (MKT) razos. 910 ypaBHEHHE MOKHO

ICPCIiucaThb B BI/II[CCpeI[HHHKI/IHCTI/I‘-ICCKaH OHCPIHUA

3
(EK>:EkT ,

rae k—rmocTostHHas
bosbiimMana.ypasaeHueMeneneeBa-

m
pV =—RT , 1

K
M R=kN,=831—_.
Mok <K
rae —YHHUBEpPCAJIbHAsTa30Bast

HOCTOSTHHASL.

XoapaborsI:



KaxkoiioosemzanumaroT 1 00MoaspTyTH?
Hano: p = 0,2xr/mons, p = 13600 kr/m?, v = 100 mosb. Haiitu:
VPemenue.

oWV _ 0,2 kr/mMmo75 - 100 MOTH
p 13600 kr/m’

_ 3
m:pV:u\/; ~0,0015 v

OtBet:V=0,0015 M.

Conep:kanueoryera,popMmannpaBuiaoGopmieHUSIOTYETA0BBINOJTHEHHOM

paodore: YCTHOE COOOIIEHHE. ITonroroBka YCTHOTO
coobmienus. OrieHKapeneHHbIX3a,/1ay.
[lenbpaboThI:

- Hay‘lI/ITbCHCaMOCTOHTGJII)HOHO,I[6I/IpaTI>I/IH(1)OpMaHI/IIO,CI/ICTeMaTI/I3HpOB
aTBI/IO(bOpMHHTBBBI/II[GCOO6IHGHI/IHHO 3a,Z[aHHOﬁ TEMC,
- HOJ'IyUII/ITBOHBITyMCHI/IHHY6JII/I‘-IHOBBICTyHaTB.

3a1aHnANBONPOCHLISI(POPMUPOBAHUAUKOHTPOJIABIAIEHUSIKOMIIETEHIIUSIMH.
3ajaHNsIKpeIeHNIO:

1. B 6amnone naxomutcsa 600 r Bogopoaa. Kakoe koaudecTBo BelecTBa
ATOCOCTABJISAET?

2. CpenHssi KHHETHYECKasi DHEPTUS MOJIEKYJI WJIealIbHOTO ra3a yBEIMYMIach
B4 paza.Kaknpus>ToMU3MEHUIOChAaBIECHUEra3aHACTEHKHU cocyia?

3. CpaBHHTE MacChl aQproHa M a30Ta, HAXOSIIUECS B COCYAaX, €CIU
COCYBICOJIEPKaTPABHBIE KOJIMYECTBA BEILIECTB.

4. B cocyne A Haxogutcs 14 r MoJeKyIsipHOro a3oTta, B cocyne B —4r
renus. BkakoMcocyneHaxoaAuTCI00bIIEEKOIMYECTBO BelecTBa?

5. O6béM 12 moinb azora B cocyne mnpu Temneparype 300K u masnenun 10°
[TapaBen V; . Uemy paBeH o0bEM 1 MO a30Ta MpU TaKOM Ke JaBICHUU
ra3a uBJIBOCOObINICH Temmneparype?

6. Omnpenenurte maccy BO3AyXa B KJIACCHOM KOMHAre pasMepamu 5x12x3 m

nputemneparype 25° . IIpUHATHILIOTHOCTHBO3LyXa paBHOM 1,29Kr/M°.


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3565

IIpakTnueckasipadoraNe 6

TemazausaTus: OCHOBBITEPMOAUHAMHUKH.

He.]'[b paﬁoTbI: 3aKPCIIUTD IMOJYYCHHBIC TCOPECTUICCKUC CBCACHUA I10
TeMepCHIGHI/ICMBa,Z[a‘I,BBIpa6OTaTBHpaKTI/IqeCKI/IGHaBBIKI/II'IOpeHIeHI/II-OSa,HaLI.

TeopernyeckassyacrTb

BHyTpeHH:s S3HEpPIrus ACaIbHOIO OJHOATOMHOTO ra3a MpsMo
IpONOpLUOHANIbHAET0a0CcoMOTHONTEMIIEpaType. PaboTaBHEIHEW CUITBI, U3BMEHSIO

miero0néMrasa

pasra 4 = PAV_ PaGora camoro rasa, rie p - naBieHne rasa. [lepsbiid
3aKOHTEPMOJMHAMUKH: U3MEHEHNE BHYTPEHHEN 3HEPIUU CUCTEMBI ITPH MEPEXO0JIE
€€ U30JHOTO COCTOSIHUS B APYro€ paBHO CyMMeE paOOThl BHEIIHUX CHUJI U
KOJIMYECTBATEMIOTH, HepeanHorocucteme:AU = A + ¢

BHyTpeHHSIs1 SHEPTUs CUCTEMBI TEJI U3MEHSETCS MIPU COBEPIIEHUU PaOOTHI U
npuneperaye KOJIM4ecTBa TeIIOThl. B KaXK/10M COCTOSIHUU CUCTEMa
oOnamaeTonpeaeIéHHONBHY TPEHHEHIHEPTHEH.

Buas! n3onpoueccos: 1. M3oTepmMuyeckuil - BHyTPEHHSI SQHEPTUS HE MEHSETCH,
2.130x0pHbIN — 00bEM ra3a HEe MEHSIETCS U TTIOATOMY padoTa raza paBHa
HYJ10;3.1300apHbIN-1IepejaBaeMoe ra3y KOJIU4eCTBO TEIUIOTHI UIET Ha
U3MEHEHUE
€rOBHYTPEHHENIHEPTrUMNHACOBEPIICHUEPAOOTHITPUIIOCTOSSHHOMIABICHU ;4.
AnmnabaTHbIi-TIpraInadaTHOMIIPOLECCEKOINYECTBOTEIIOTHIPABHOHYIIIO.

XoapaboThI:

3agaua:

[Tpu yBenuuenuu napnenus B 1,5 paza o0bem raza ymenbiuics Ha 30 M.
HaiitunepBoHadaabHBIOOBEM.

Jano: Pemenue.

PV =P,V —AV):
P =15P. V=P )

BV =15B(V -AV); V =1,5V =1,5AV ;
AV =30Mma 0,5V = L5AV ¥ =3AV =3-30 w1=90 ML,

Haiitu: V. Otset: V=90Mu1.


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629

Conep:xanuneoryera,popmannpaBmiaoGpopMIeHUSIOTUYETAOBBINOJTHEHHOM

padore: YCTHOE CoOOIIeHHE. [MoaroroBka YCTHOTO
coobmenus. OrieHKapeneHHbIX3a1ad.
[{easpaboThi:

— HAyYUTHCICAMOCTOSATEIHLHOTION0NPATHH(GOPMAIIHIO,CUCTEMATU3UPOB
aTbUO(POPMIISTEBBUACCOOOIIICHUSIO 3a/IaHHON TEME;
- MOJIYYUTHOIIBITYMEHUSATYOJTMYHOBBICTYIATh.

3a1aHUANBONPOCHIAISA(POPMHPOBAHUANKOHTPOJISIBIAACHUSIKOMIICTEHIIUAMHU.
3ajaHMsSIKpELICHUIO:

1. Ha ckoiapkO W3MEHHTCS BHYTPEHHSS SHEPrus renns maccout 200 T
npuyBenrIeHurTeMIeparypsl Ha 20°C?

2. Kak u3MmeHsieTcst BHyTPEHHSISI SHEPTUsi OJHOATOMHOTO Ta3a Mpu
n300apHOMHArpeBaHUU T TIPUU30XOPHOMOXIAKICHUN ?IPUHA30TEPMUIECKOMC
xKatuu?

3. Kakyro paboty coBepimi Bo3ayx maccoit 200 T npu ero
nzobaprHomuarpeBanunna2 0K ?KakoekonmuecTBOTEIIIOTHIEMyTTPUITOMCOO00
I’

4. Jlns u3006apHOTO HArpeBaHus raza, KOJIMUYECTBO BellecTBa koToporo 800
Moib.Ha 500K emy cooOuruan koaudecTBo TermaoTsl 9.4MJIx. OnpenenuTts
paboTy razaunpupanieHue eroBHyTPEHHEN SHEPTUH.

5. O6BéM kucnopoaa Maccoit 160 r, Temneparypa kotoporo 27° C, nmpu
n300apHOMHArpeBaHunyBennanicaaBoe. HalitupaboryrazanpupaciumpeHun.
6.CxonpkoapoBHano cxxkeubBneukecKI1/140%,aro6bmonyunten3200KrcHera,

Baaroronpuremieparype-10°C,soaymnpu 20°C?

IIpakTnueckas padora Ne
TTema3zaHATHA: DJIEKTPUUYECKOEIIOJIE.

He.]'[b paﬁoTbI: 3aKpPCIUTL INOJTYUYCHHBIC TCOPETUICCKUE CBCACHMA 110
TeMepCH_IGHI/ICMBa,Z[a‘I,BLIpa6OTaTBHpaKTI/I‘ICCKI/ICHaBI)IKI/II'IOpeHleHI/II-OSaILa‘l.

TeopurnueckasyacTb



ITpu nokoe 3apsA10B UX B3aUMOAEHCTBUE HA3bIBAIOT
3JIEKTpOCTaTHYECKUM(3IEKTprueckuM). [lpu aBM>keHnN 3apsa0B UX
B3aMMOJIEHCTBHE OyIET OTIMYATHCAOT ANEKTPOCTATUYECKOTO. JlonmomHuTenbHOE
B3aUMOJICUCTBHE 3aPsA0B,00yCIOBICHHOE UX JABUKEHUEM, HA3bIBACTCS
MarHuTHBIM. B 00miem citydyae npuaBUKEHNHN 3apsa10B UX B3aUMOJCIICTBUE
ABJIETCS DJEKTPOMArHUTHbIM. CHIIaB3aUMOACHCTBUS ABYX TOUEUHBIX
AIEKTPUYECKHUX 3apsII0B MPSMONPOIOPLIHMOHATIBHA BETUYHHE 3apsi10B U 00PATHO
IPOINOPIMOHANIbHA KBaIPaTypaCCTOSHUAMEKTYHUMHU.

K 4,4,

r?* ,rae q; - BenuuuHa nepsoro 3apsana (Ki), q; - BennunHa
BTroporo3apsaa (Ki), r - paccrosane mexay 3apsimamu (M), k -
koapdumentaponopuuonansaoctu(k =9- 10°H-m> Kir).

VY cnoBusaiaBbInoaHeHus13akoHaKynoHa:
1. JI0JKHBIOBITETOUEYHBIE3APSAbI
2. 3apsKeHHBIETENa10JKHBIOBITHHETIOABH>KHBIMH.
HanpsKeHHOCTb 3JEKTPUYECKOTO NOJIIPAaBHA OTHOLIEHUIO CHIIBI, C KOTOPOM
TOJICACHCTBYETHA TOUYCHHBIH 3apsil KITOMY3apsiay.
. F

F:

q
OJIEKTPOEMKOCT

b

- XapaKTepU3yeT COCOOHOCTh JIBYX MPOBOJHUKOB HAKAIIUBATh
DIEKTPUYECKUM3APSIL.

- He3aBucuTOTqU U.

- 3aBUCUT OT T€OMETPUUECKUX PAa3MEPOB MIPOBOHUKOB, UX (POPMBHI,
B3aMMHOTOPACTIOJIOKEHUS,IIIEKTPUUECKUX
CBOMCTBCPEABIMEKTYTTPOBOJHUKAMMU.

C = (q = const

q q
U 1 =0

Enunanie uzmepenns 8 CU: ( © - papan

)DJIEKTPOEMKOCTHIIIIOCKOTOKOHIEHCATOPa

BxuroueHnne KOHIEHCATOPOB B SJICKTPHUECKYIO IIETh MapaieIbHOe
UTIOCTIEIOBATEIHHOE

Toraa o01as 3IeKTPOEMKOCTh

(C):npumnapanieTbHOMBKIIOUYEHUH

C=C, +C,

IMPHUITIOCTICAOBATCIIbHOMBKIFOUYCHNN



{ 1 1
C. G Gt

OHEPT'UABAPAKEHHOI'OKOHAEHCATOPA
KOHI[GHC&TOp - OTO CUCTCMaA 3apsA’KCHHBIX TCII U 06J'IaI[aCT
HHEPruen. JHePrusIF000rOKOHACH CATOpa:
W= cu? a (/2

2 2C

DHeprusi KOHJeHcaTopa paBHa padoTe, KOTOPYIO COBEPIIUT JIEKTPUUECKOE
MOJICTIPUCONMKEHUUTIIACTUHKOH/IEHCATOPABINIOTHY 1O,

WM paBHA paboTe MO pa3/IesIeHUIO MOJOKUTEIbHBIX U OTPULIATEIbHBIX 3apsI0B
,HEOOXOIMMOMIIPH 3apsJIKe KOHJEHCATOPA.

Xoapa0oThI:

3amaya.CkakolicuiioiiBzauMoercTByroTABazapsaaa2no 1 OnKn,naxoagmuecsinapa
CCTOSHUU3 CMJIPYT oTApyra?

Jano: Pemenue:
4 —Ha 2 10-8 -8
r=3cm= re K™ (3107)
=3.102 m. =10°H=1wmH.

HarituF.

Otset: F'=1 MH.

Conep:xanuneoruyera,popmannpaBmiaopopMIeHUIOTUETAOBBINOJTHEHHOM

paodore: YCTHOE COOOIIIEHUE. IToaroroska YCTHOTO
coobmenus. OneHKapeneHHbIX3a1a4.
[{enspaboThi:

— HAyYUTHCICAMOCTOSATEIHLHOTIOI0ONPATHMH(POPMAIIHIO,CHCTEMATU3UPOB
aTbHO(POPMIIATEBBUACCOOOIIICHUSTIO3aTAHHOUTEME;

- MOJIYYUTHOTIBITYMEHUSATTY OTUIHOBBICTYIATh.
3a1aHuSIUBONPOCHIIA(POPMHPOBAHUSIMKOHTPOJISIBJIAIEHUSIKOMIIETEHIMSIMM.

3ajaHNsIKpELIEHUIO:

1. Ha xakom paccrostHuu Jpyr ot apyra 3apsasl 1 MxKn u 10

HKinB3aumoaeiicrByrorccunon 9 MmH?


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3807
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3807
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3807

2. B0 CKOJIBKO pa3 cuiia 3JIEKTPUYECKOTO OTTaJIKUBAHUS MEKIY
JBYMSIAJIEKTPOHAMH OOJIBILIE CUJIbI UX TPABUTALMOHHOTO MPUTSKEHHUS
ApYT KApyry?

3. B HekoTopoii Touke mosst Ha 3apsa 2 HKn aeiictByer cuna 0,4mkH.
HaltuHanpsxEHHOCTBIIOIABITON TOUYKE.

4. C KakuM yCKOPEHUEM JIBUKETCS JIEKTPOH B IOJIE
HanpsoKkEHHOCTHIO 1 0KkB/M?

5. Tlnomiaap Kaxmoi IIaCTHHEI INIOCKOro KoHaeHcaropa 401 cm? .
3apsamnactul 1,42MkKit. HaliTHHANpsyKEHHOCTHIOIAMEK AYTIACTUHAM
u.

6. Bo CKOIBKO pa3 U3MEHUTCS EMKOCTh KOHAEHCATOpa IIPH
yMEHBIIIEHUUPaOovel mIoaau MiIacTuH B 2 pa3a U yMEHBIIICHUN
pPacCTOSHUS MEXTyHUMUB3pasa?

7. TLmockui KOHIEHCATOP COCTOUT M3 JIBYX IJIACTUH IUIOMIAAbIO
50cm’kaxnas. Mex 1y IIacCTUHAMU HaXOOUTCA CJION cTekna. Kakoi
HanOOJIIIMN3APAT MO)KHO HAKOIIUTh Ha 3TOM KOHJIEHCATOPE, €CIU IIPH

HanpspkéHHocTunosist | OMB/MBcTekienpoucxoauTnpo0oit KouaeHcaropa?

IpakTnueckasipadoraNe 7
Tema 3ansiTHsi: 3AKOHBI NOCTOSIHHOIO TOKA. DJIEKTPUYECKHI TOK B
Pa3JIHYHBIX cpeaax.

eab padoThI: 3aKpENUTh MOJIYYECHHBIE TEOPETUUECKUE CBEIACHUS 110
TeMepeIICHUEM3a/1a4, BhIPa00TaThIIPAKTHYECKUCHABBIKUIIOPEIIIEHUI03a/1aY.

TeopurnueckasgyacTb
3akoH OMma 4MTaeTCsl TaK: CUIA MOKA 8 YUaACHIKe Yenu npamo

RPpONOPUUOHAIIbHARANDAINHCEHUIOHAKORUAXIM ozoylmcmkauoﬁpam Honponopuuo
Ha/lbHAaezo

CONRPOMUEICHUI).
; U
R

3,):[6CBI—CI/IHaTOKaBy‘laCTKGHCHI/I,U—HaHp}I}KeHI/ICHaBTOMy‘{aCTKC,R

—COIIPOTHUBJICHUEYYACTKA.
3aKkoHa OMa U1 MOJTHOM LENU - CUla MOKA NPAMO NPONOPYUOHATLHA CYMMeE
I/[Cyenu,uobpamuonponopyuoHaIbHACY MMECONPOMUBTIEHUUUCTNOYHUKAUYENU,



rae E — 3J1C, R- conpoTuBieHue 1enu, r — BHyTPEHHEE
CONPOTHUBJIICHUEUCTOUHUKA.
E

" r+R
DNEKTPUYECKUN TOK - 3TO YIOPAIOYEHHOE ABMKECHUE 3aPSKEHHBIX YaCTHII.
CunaToka paBHa OTHOUIEHUIO 3apsA]ia, IEPEHOCUMOE Yepe3 MOMEPEUHOE
CEUEHUETIPOBOJHUKA 32 UHTEPBAJI BPEMEHH, K 3TOMY UHTEpBaIly BpeMeHu. Eciu
cuJia TOKaco BPEMEHEM HE MEHSIETCS, TO TOK Ha3bIBAETCS MOCTOSHHBIM. J71s1
BO3HUKHOBEHUSAH CYILIECTBOBAHUS 3JIEKTPHUUYECKOTO TOKA B BEILIECTBE.
Heob6xoa1mo, BO-NIEpBBIX,HATUYHUE CBOOOIHBIX 3apsKEHHBIX YaCTHUIL;, BO-BTOPBIX,
HeoOXxoaMMa cujia,JeCTBYIONIas Ha HUX B ONpenesiEHHOM Hamnpasienuu. Ha
3apsKEHHBIC

‘-I&CTHHBIIIGﬁCTByeTBHeKTpI/ILIGCKOGHOHGCCHHOﬁF:qE.COHpOTI/IBJIGHI/IerOBOI[HI/IKa
[

~ " S. Enunnna conpoTtusiieHus — Om. 3akoH OMa JiJId y4acTKa LEenu:
[=U/R.IIpu ynopsg0ueHHOM JIBHYKEHUH 3apsHKEHHBIX YaCTHIL SJIEKTPUIECKOE
noJsiecoBepIacT padboTy, € MpUHATO Ha3bIBaTh paboToi Toka. PaboTa Toka

A =IUAt MomHocTb TOKa paBHA OTHOIICHHIO PaGOTHI TOKA 32 BPEMSI K ITOMY

-

A i U
=—=JU=I*R =—
WHTEPBAIYBPEMEHHU. At R

XoapadoThl.

B npoBonHuke conporuiienneM 2 Om, noakiatoueHHoM K annementy ¢ J/1C 1,1
B,cunatokapasna(,5A.KakoBacuiaTrokanpukOpoTKOM3aMbIKAHUUAJIEMEHTA?

JlaHo: Pemienue.
R=20m

. € ;r:S_IR;[3:E: d _ L1B-0SA Y
e=1,1BI R+r I r ¢—IR 11B-05A-20m
=0,5A
Haiituls. Otset:I3= 5,5A.

Conepxkanueoryera,popMannpaBuiaoGopmMIeHUSIOTYETA0BBINOJTHEHHOMT

paoore: YCTHOE COOOIIIEHHE. [Toaroroska YCTHOTO
cooOmenust. OrieHKapeneHHbIX3a1a4.
[{enppaboThi:

— HAYYHUTHCICAMOCTOSTEIbHOMOA0MPATEUH(POPMAITUIO,CUCTEMATU3UPOB
aTbHO()OPMIIATEBBHIECOOOIICHHUATIO 33JaHHOM TEME;
— MOJTyYUTHONBITYMEHUATYOINYHOBBICTYTIATb.


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3953
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3953
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3953

3agaHusi W Bompocbl I (OPMUPOBAHUSI M KOHTPOJSA
BJIAJICHUAAKOMIIETCHIMUSIMH.

3aaHUsIKPEIEHUIO:

1. OOMoTka peoctara conportuBiieHrneM 84 OM BBINIOJIHEHA U3
HUKEIMHOBOMIIPOBOJIOKH C IUIOIIA/BIO IIOIIEPEYHOrO ceyeHus 1 Mm? .
KakoBa nnuHanpoBoioku?

2. KakoBa HanpskEHHOCTH MOJIS B ATFOMUHUEBOM MPOBOJHUKE CEYEHUE
1,4mMm’nipu cuneTokal A?

3. Kucrounuky ¢ 9/1C 12 B 1 BHyTpeHHUM CONPOTHUBJIEHUEM |
OMIIOAKIIOYEH peocTaT, CONPOTUBIIEHHE KoToporo 5 OM. Haiitu cuity
TOKa BUEMUUHANPSKEHUEHA 32KMMaX UCTOYHHKA TOKA.

4. Ilpu nuranuM JJaMno4dku ot 3seMenTa 1,5 B cuita Toka B nenu passa 0,2
A.HalitupaboTyCcTOpOHHUXCHIIBIJIEMEHTE3a | MUH.

5. DraektpoaBuraresb NoabLEMHOIO KpaHa paboTtaet noj Hanpsbkenuem 380
B,npu aTom cuna Toka B ero oomotke paBHa 20 A. Kakos KIIJ]
YCTaHOBKH,eCcIurpy3maccoi 1Tkpan nogauMaetHaBbicoTy 19m3a50c?

6. Tpomneitdyc maccoit 11 T nBUX)eETCS paBHOMEPHO CO CKOPOCTHIO 36
kM/4.Haiitu cumy Toka B 0OMOTKE JABUTATEISI, €CIIH HAMPSHKEHNUE PaBHO

550 B uKI1J180%.KoaddunmentconporusnenusapmxeHutopaen,02.

IIpakTnueckasipadoraNe 8
Temasansitusi: MaraHuTHOENo/1€.JIeKTPOMATHUTHASIMHAY KIS,

Heab padoThl: 3aKpENUTh NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110

TeMepCH_IeHI/IeMBa}Ia‘I,BBIpa6OTaTBHpaKTI/I‘IeCKI/I€HaBBIKI/IHOpCH_ICHI/IIOSa)Ia‘I .

TeopurnueckasiuacTb

Cuna,0eticmgyiouasacocmopobl, MA2HUMHOLONOIAHANDOB80OHUKCIOKOM,
NpAMO NPONOPYUOHALHA CUAE MOKA. ONUHE NPOBOOHUKA 6 MACHUMHOMNOIE U
NEePReHOUKYIAPHOU  COCMABIAIOWeEU 8eKmMopa MASHUMHOU — UHOVKYyuu. ITO
uecThpopMyIupoBKazakoHaAMIEpa,KoTopelit3anucbiBaeTcsaTak: Fa=//Bsina.



Hanpasrnenne cuisl  AMIiepa ONPEENSIIOT IO
NIPABUITYJICBON PYKU. ECau 1e8yro pyKy pacnonioncums max,
YMoObIUEeMbIPEeNnanlbyanoKa3vl8aIUHANPABIEHUEMOKA, nepne
HOUKYIAAPHASCOCMABNAIOUAA8EKMOPAMACHUMHOUUHOYKYUU
6X00UNABNIA00Hb, moomocHymulina90°6onvuiotinaleynoxka
orcemuanpasnenuecunviAmnepa(puc.4).

B= Bsin a.
Cuna, pAeilcTByIOIIass Ha  JABUXKYIIMICS

Puc.4
AJEKTPUYECKUN 3apsii B MAarHUTHOM IIOJie, Has3bIiBaeTca cuaou Jlopenya u
paBHANPOU3BEACHUIOMO Y IU3aps1a, MOYI1€TOCKOPOCTH, MOy ISIBEKTOPAMArHUTH
Ol  HMHAYKIUM W  CHHyCa yIjla  MEXKIy  BEKTOPOM  CKOPOCTH U
BEKTOPOMMAarHUTHOMMHIYKIIVU:

F ,,=q-|B|U-sin(x
Hanpagnenunecuibl/lopeHIIa1IAn0I0KUTETLHOTO
3apsifia OMNpeNeNsieTcs 10 TMPaBUIly JIEBOM pPYKH: ecau
JIe8YIOPYKU pPacnonodcums max, umooObvl

cocmasnsawas

MACHUMHOUUHOVKYUU B ,NePNEHOUKYIAPHAS  CKOpOCmU
3aps0a,8X00UNA6IA00Hb, A4emblPesbiMAHYMbIXNAIbYA

ObLIU  HANPABIEHbl N0  OBUNCEHUID

NOJIOACUMENbHO203aPSA0A (npomue

O0BUDICEHUST  OMPUYAMETLHO20), MO
OMO2HYMbIUHA0°O0ILULOTINATICYYKAdICEM HanpasjieHue 0eucmeayrujeita
sapsaocunvi/lopenyar,. . -

DJeKTpUYECKOe Iojie JAeicTByeT Ha 3apsaa ¢ ¢ cwioll  F,=qE.
Crie1oBaTennbHO,eCIMECTEUIIEKTPUYECKOETIONE, MMArHUTHOEIIOIE, TO
CyMMapHasiCUIaF, IeUCTBYIOIIAHA3APS 1, PABHA: F=F,+F,.

PaCCMOTpI/IMI[BI/I)KCHI/IC‘IaCTI/IHBICSapH)IOMqBOI[HOpOI[HOMMaFHI/ITHOM
I10JIE é,HaHpaBHeHHOM IICPIICH AUKYIIIPHOK HayaJbHOU CKOPOCTH YaCTHUIbIv.

F,=F,. Cornacho I  3akony  HeroToHa
2
.U .
m =|q}U-B.:> R=EY
¢ laiB
I
' Bpems, 3a koTopoe wdacTuma jejaer
MOJIHBIHOOOPOT(TIEpHO

2R
00paILCHNU),paBHO: =",
L

MarHuTHBIM MOTOKOM Y€pe3 3aMKHYTHIM KOHTYp IUIOIIAIbI0 S
Ha3bIBAIOTU3UUECKYIO BEIMUYHMHY, PABHYIO IPOU3BEACHUIO MOAYJISl BEKTOpa
MarHUTHOMMHAYKIMH B Ha MJI01a b KOHTYpa S U Ha KOCUHYC yTria a MeX1y
HaIlpaBJICHUEMBEKTOPAMAarHUTHOMMH Y KIIMMMHOPMAaJbIOKIIIOAIUKOHTYpa. D=
BScosa

(puc. 3).

OnBITHBIM ITyTeM OBLT YCTAaHOBJIEH OCHOBHOM
3aKOHAJIEKTPOMAarHuTHOM MHAYKIUK: I C uHAyKIIUN
B3aMKHYTOM KOHTYpe PaBHA 110 BeJIMYMHE
CKOPOCTHMH3MEHEHHMsI MATHUTHOI'O NOTOKA Yepe3
KOHTYP. & =AD/At.




Puc.3



Ecnu paccMatpuBath KaTyliky, COAEPKaIlyto # BUTKOB, TO popMmyia
OCHOBHOI'03aKOHA3JIEKTPOMATHUTHOMMHAYKIIUMOYIET BRITISAEThTaK:E=n
AD/At.

Enununa namepennst marautHoro rnoroka @ — sedep(B0O): 1B6 =1B -
C.hHoyKkyuonnvlti mox umeem makoe HanpasieHue, npu Komopom e2o
MACHUMHOENOE CMPEMUMCST CKOMNEHCUPOBAMb USMEHEHUE GHEUHEe20
MACHUMHO20 NOMOKAYEPEIKOHMYP.

SIBneHre caMOMHAYKIIUK 3aKiitoyaeTcs B nosiiaeHuu JJ1C uHIyKIuu B
CaMOMIIPOBOJHUKETIPUU3MEHEHUH TOKA BHEM.

IAC caMOMHAYKUMHU MPSAMO NMPONOPUNOHAIBLHA CKOPOCTH U3MEHEHUS TOKA
BHpoBOAHMKEe.E=-LAI/AL.

KoaddummenT nponoprimoHanbHOCTH L Ha3bIBAIOT
UHIAYKTHBHOCTHIO.MHAYKTHBHOCTh — 3TO Beln4ynHa, paBHast DJ1C
CaMOMHIYKIIMH TIPU CKOPOCTUU3MEHEHHUSI TOKA B MTpoBOAHUKE 1 A/C.
NunayktuBHOCTh M3Mepsercs B redpu (I'n).11'n = 1 Bc/A.

Xoa

padorbl.3axa

qya 1.

Jano: Pemenue.

B=10mMTn=0,01 Tn,

T A Feiw F = BILSIn0=0,01 Tx - 50 A - 0,1 M
o= 90°. SIn90° = 0,05 H.

HawntnF. Otsert: F=0,05H

3anaua 2.

ano: Pemenue.

At=5mc=510""c,

@, =9 MB6 = 9-10 > BB, e AP _B-B _9-107B6-4-107B6 _

3 At At 5.1073¢

®, =4 MB6=4-10"" B0. =1B.
Haiitue. Otget: e= 1 B.
Hairtuls. OtBet:I3= 5,5A.
Conep:xanuneoryera,popmannpaBmiaoGpopMIeHUSIOTUYETAOBBINOJTHEHHOM
pabore: YCTHOE COOOIIIEHHE. Iloaroroska YCTHOTO
coobmenus. OrieHKapeneHHbIX3a1au.

[{enspaboThi:

— HAyYUTHCICAMOCTOSATEILHOTOI0NPATHIH(POPMAIIHIO,CUCTEMATU3UPOB



aTbHO()OPMIISTHBBUICCOOOIICHUATIO3aIaHHONTEME;



- HOJIy‘II/ITI)OHI)ITYMCHI/IHHY6JII/I‘IHOBBICTYH8,TB.

3aganuss u  Bompochl A (GOPMUPOBAHMS M  KOHTPOJIS
BJIA/ICHUSIKOMIIETEH UM SIMHU.

3aiaHUsIKPELIEHUIO:

1. IIpAMONUIIPOBOAHUKIIMHON 15cv TTOMEIIEHBOJIHOPOAHOEMArHUTHOEIOJIEC
nHAyKue400m T, HanpaBaeHHOUIIEPIIEH AMKYJIIPHOHAIIPABICHUIOTOKA.

Cuitatoka,mpoTeKaroIIerornonpoBOAHUKY,IEHCTB 54.Haittucuny Amnepa,
VIOIIIYIOHA TIPOBOIHHUK.
2. Ha n0OpAMOJMHEWHBIM  TPOBOAHMK  JiaUMHOM  40cw, PacmoJIOKEHHBIN

NEPIECHIUKYJIAPHO JIMHUAM HWHAYKUMM OJAHOPOAHOTO MAarHUTHOIO  II0JIA,
nericrsyercuna0,12H.OnpenenuTbMarHUTHY FOMHTYKIIU O, ECIIMCUIIATOKAB
IIPOBOJIHUKE3A.

3. DJIEKTPOHIABHUKETCIBOJHOPOAHOMMATrHUTHOMIIOJNE,MOAYJIbUHYKIIUUKOTOPOIO
B=0,05Tn,nepneHauKyaIsspHOIMHUAMMArHUTHOMMH Y KIIMH. ETO

ckopocTbV=10"m/c. Hall tuTeBpeMa0AHOr0000pOTadIEKTPOHA.

4. DNEKTpOHABMKETCS B OJHOPOAHOM MATrHUTHOM IIOJIE€ CO CKOPOCTBIO,
HAaIMpPaBJICHHOW IMEPIEHAUKYJIAPHO BEKTOPY MArHUTHOM UHAYKIIMU U PABHOU 5
-10° m/c. Monyns Bektopa MmarmutHOM wuuaykuuu 0,02 Tn. Uemy pasHa
cunaJlopenua?OnpenenuTepagnyCcoKpyKHOCTH,TOKOTOPONUIBUKETCIIIEKTPOH.

5. MarautHeiii otok 40 MBO 4epe3 KOHTYp YMEHBIIAETCS PaBHOMEPHO 0
Hyns13a0,02¢.0Onpenennre 3 JCHHIYKIUMUCHAITY TOKA, BOSHUKAIOIIYOBKOHTYPE,€
CJIU CONPOTHUBJIEHUE KOHTYpa SOM.

6. BbpruuciauTe 3HEPrHI0 MAarHUTHOTO TOJIS KaTYIIKU, UHIYKTUBHOCTH KOTOPOMH
0,8T'Hnipu cuneroka4A.

7. Karymka wn3 200 BHUTKOB HAaXOJUTCSI B MAarHUTHOM TI0JIE, WHIYKIUA
KoToporopaBHoMepHoyBeanunuBaeTcsoT1 n05Tn3a0,1c.OnpenenuredICrunayki
VM, BO3HHMKAIOIYIOBKATYILKE,eCIIU IUIomaasBUTKa 0,6cM2.

IpakTnueckasipadoraNe 9
TemazansiTus: MexaHu4YecKNeK0JIe0aAHUANYIPYTHEBOTHBI.

eab padoThl: 3aKpENUTh MOJYYECHHBIE TEOPETUUECKUE CBEACHUS 110

TeMepemeHHeMBa}Ia‘I,BBIpa6OTaTBHpaKTI/I‘IeCKI/I€HaBBIKI/IHOpCHIeHI/IIOSaJIa‘I .

Teopurnyeckag4acrb

Konebanwus, paccMarpuBaeMbie B pazzene «Mexanukay,
Ha3bIBAIOTCAMEXAHUYECKUMHU, IPUKOTOPHIXPACCMATPUBAIOTCAU3MEHEHUSTION0KEH

15058



CKOPOCTEH,yCKOPEHUNUIHEPTrUHKAKUX -THOOTEMMITMMXYaCTEH.

BHILI K0JTe0aHHI

el ! T

CBRO 60,[[1—]]:18 BbIHYJCHHbIC aBToKONeOaHHA

Konebamms, KonebaHs, KonebaHms,

[P OHCXOASITHE T10] [P OHCXOASITHE 101 NP OHCXOASIIHE [PH
BO3A€HCTBHEM TOJIBKO | BO3AeHCTBHEM BHEIHEH |[TepHOAHIeCKOM

OJHOH BO3Bpallaolei |mepHoIHIeCKH MOCTYIUTEHHH 3HEPTHH OT
CHIIBI (TIEPEOHAMATLHO | H3MEHMIOIMEHCA CHIbl - |HCTOMHHKA BEHYTPH
cOODIEHHOH YHEePTHH). |(BBIHYEaroMleH CHIbI). |KonebarerhbHOH CHCTeMBL

Cuny, o 1elcTBHEM KOTOPOU MPOUCXOIUT KOsieOaTeIbHBIN MpoIiecc,
HAa3bIBAIOTBO3BPAIIAIOIICH CHJION.
[IpocTteiimM BUIOM NEPUOTUIECKUX KOJICOAHUHN SBIISIOTCS

FaDMOHI/ILICCKHeKOJ'I€6aHI/IH,HpOI/ICXOI[}IHII/IGHO 3aKOHYCHHYCAUIINKOCHUHYCA.

["apMonmnyeckas KojedaTenbHas cucrema (CucTema Ted,
COBEpLIAIOIINXKOIE0aH!s) OOBIYHO UMEET OJHO TOJIOKEHUE, B KOTOPOM MOXKET

npeObIBaTh CKOJIBYTOAHOIONTO — MOJIOXKEeHUE paBHoBecHs O.

OTKIIOHEHUS OT MOJIOKEHUSI PABHOBECHUSI HA3BIBAIOT CMEIICHUEM, U
o0o3HauaeTcsaX, a HaubompIee cmenienne (Touku B nmm C) HazpIBaeTcs

AMIUTATYIOUKOJI€O0aHmsIn 0003HauaeTcs A.

[Teproauyeckue KoneOaHusT COBEPIIAIOTCS ITUKINYHO. [IBIDKCHHE B
TEUEHHUEOTHOTO LHMKJIA (KOT/1a TeJIO, IPOW/Is BCE MPOMEKYTOUHBIE

MOJIOKEHUS,BO3BPAIIAETCS B UCXO/IHOE) HA3bIBAETCS MOJIHBIM Kojebanuem (O-C-

0-B-0).Bpems ogHOTO ITOTHOTO KOJeOaH!s Ha3bIBaCTCS IEPHOJIOM

kosnebanus(o6o3nayaetcs T). EcnuTeno3aBpemsitcoBepIiae TnioTHBIXKOJIEOaHUITO
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€IMHUI] Bp€MEHHM HA3bIBAETCS LUKINYECKON (KPYTroBOil) YHaCTOTOU U

00BFEABYTCAM:
MareMaTHYeCKasg3aIuCbrapMOHNYECKOTOKOIE0AHHS:

X = Acos{mt +¢p,) = A cosq
X = Asmfcot + ;) = Asin o,

rae = ®t+ Po_ pasa koneGanus (pusuueckas BeIM4IMHA,

OTIPEIETAIOIASTIONO0KEHUEK0Ie0aTeIbHONCUCTEMBIBIAHHBITMOMEHTBPEMEHH ), (P o—

Ha4daJIbHasd

dazakonebanus
[TpocTedmmMuKoIe0aTeIbHPIMACHCTEMAMHUSIBIISTIOTCS:

a) MaTEMaTUYCCKMI MASITHUK — MaTCpualibHasa TO4YKa, IIOABCIICHHAA Ha

HEBECOMOWHEPACTSHXKUMOW HUTH U COBEPILIAIOIIAs KoJieOaHusl o1 JeHCTBUEM

cuibl TspkecTu. I lepuoakonedbanust onpeaenseTcs ypaBHEHUEM:

£
T=2n_ |—

8.
[Tepuon T 3aBUCHUT JUIIL OT JUIMHBI MAITHUKA M MECTOIIOIOKEHUS
(YynanéHHOCTHOTIIEHTpa3eMIIn
WIUAPYrorone0ecHoroTena),koTopoeonpeaenfiercss M

8=7—=
r

BEITMYMHONYCKOPEHUSICBOOOTHOTOTIA/ICHU S ;

0) OpY>KWHHBINA MasgTHUK — MaTepualbHas TOYKA, 3aKPETUIEHHAS HA

a0COJIFOTHOYTIPYTOUTIPYIKUHE.
[lepuonkonebanusionpeaensieTCIypaBHECHUEM: .

T=2n |2
K

KakoBa macca rpy3a, KoJsie0:roierocs: Ha mpykuHe xectkoctrio 0,5 kH/m, eciu
MPUAMILIATYIEK0JIe0aHUHOCMOHNMEETMAKCUMATTbHYFOCKOPOCTH3 M/C?

JlaHo: Pemienue.


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3522
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3522
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3522

m? x? x ¥
k =0,5xH/™M = 500 H/m, 2 2 v? v
=5 = 2
% =B =00, =500 T [ 20 M| 202 kr
v =23 M/C. 3m/c
Haiiti:m Otset: m= 0,2kT.

3aganuss u  Bompochl A (GOPMHUPOBAHMS M  KOHTPOJIS
BJIJICHUSIKOMIIETEHIIUAMM.

3aiaHUsIKpEIEHUIO:
1. Haittu maccy rpy3a, KOTOpbIi Ha IIpy)uHE KECTKOCThI0 250H/M nenaer

20konebanuiizal 6¢.

2. I'py3, noaBenieHHbI Ha MpyKuHE KECTKOCThI0O 600H/M,
COBepIlIaeTrapMOHUYeCKH Kojiebanus. Kakoii 1omkHa ObITh KECTKOCTh
MPY>KUHBI, YTOOBIYaCTOTaKOJIeOaHN YMEHbIIIUIachB2pa3a’?

3. [IpyxuHHbIIA MassTHUK Maccol 0,16 Kr coBepmiaeT rapMOHUYECKHE

koJiebanus. Kakoil m1omkHa cTaTh Macca 3TOT0 MassTHUKA, YTOOBI IEPUOJ
KoJeObaHuityBenuuuicsiB2pasza’?

4. Kak u3MeHUTCS Mepuo/Ji KojieOaHU MaTeMaTUYEeCKOTr0 MasgTHUKA, €CIn
JUTMHYHUTHYBEIMYNThB4pa3a,aMaccyrpy3ayMeHbInThB4paza?

5. Pe16omnoB 3ametuit, uto 3a 10 ¢ moruiaBok coBepiiui Ha BoiaHax 20 koyie0aHuid,
apaccTosTHUE MEXy coceHUMHU rpedHsiMu BoJiH 1,2 M. KakoBa
CKOPOCTBPACIPOCTPAHECHUSBOJIHBI?
6.110mOBEPXHOCTHKUAKOCTUPACTIPOCTPAHSIETCSIBOIHACOCKOPOCTHIO2 ,4M/CIIPUYACT
ote 2 I't. KakoBa pa3HoCTh (a3 11 TOUEK, JeKAITUX Ha OJTHOM Jy4e
HMOTCTOSIIIUXAPYT OT Apyra Ha 90cm?

7. 1lpu  cBOOOMHBIX KOJIEOAHUAX TMPYKUHHOTO MAasTHUKA MaKCHUMAaJIbHOE
3HaYCHUEEro MoTeHIHaIbHOU sHeprun 10 JIk, MakcUMallbHOE 3HAYEHUE €ro
kuHeTndeckodHepruu 1 0Ix. KakoBanonHasmexaHuueckas

DHEPrUATrPY3auNpPyKUHBI?

IIpakTnyeckaspadoraNe 10
TemazaHaTHS: DIeKTPOMATHUTHbIEKOJ1€0AHUANBOJIHBI.
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TeMepCI]_IeHI/IeM3aI[a‘-I,BI)Ipa6OTaTBHpaKTI/I‘-ICCKI/IeHaBBIKI/Il'IOpCH_ICHI/IIOBaI[aq.

TeopurnueckasyacTb

$ [lpu pacnpocTpaHEHUH IEKTPOMArHUTHOM
BOJIHBIBEKTOPBI HAIIPSYKEHHOCTH £ 1 MarHUTHOM
UHAYK-IMU B neprneHaukynspHel
HAIPaBICHUIOPACTIPOCTPAHEHHSI BOJHBI U
B3aMMHOINEPIICHIUKYIISIPHBIMEKTycO00i(puc. 2).
B03MOXHOCTH MPAaKTUYECKOTO MPUMEHEHHS DIICK-
TPOMAarHUTHBIX BOJIH ISl YCTAHOBJICHUSI CBSI3U
Puc.2 0e3MpoBOIOB PO IEMOHCTpUpOBal 7 Mas 1895
r.pycckuiipuzukA.I[lonos.OToTAEHBCUNTAETCS
JTHEM pOKIEHUS paauo. JJis ocyliecTBIECHUS paJuoCBsI3U
HE00X0IMMO00OECTIEYUTh BO3MOKHOCTD M3ITyUEHUS DJIEKTPOMATrHUTHBIX BOJIH.
EcnusnekTpoMarHuTHEIE BOTHBI BO3HUKAIOT B KOHTYPE U3 KaTYIIKU U
KOHJIEHCATOpa,
TOTIEpEMEHHOEMAar HUTHOCIIOJICOKA3bIBAETCICBA3aHHBIMCKATYIITKOM ,allepeMEHHOe
AIEKTPUYECKOE MOJIE — COCPEAOTOYCHHBIM MEXKTY
IUIACTHHAMUKOHIeHcaTopa. Takoil KOHTYypHAa3bIBACTCA3aAKPBITHIM (puc.3,a).
3aKpbIThIN KOJIEOATENbHBIN KOHTYP MPAKTUUYECKH HE U3ITy4YaeT
3JIEKTPOMAarHUTHBIEBOJIHBI B OKpY’Karolllee IpOCTPaHCTBO. Eciu KOHTYp cocTOuT
U3 KaTyIIKU U JBYXIUIACTUH IJIOCKOTO KOHAEHCATOpa, TO MO/ YeM OOJIbIINM
YIJII0M pa3BepHYTHI TUTUIACTHUHBI, TeM 00Jiee CBOOOTHO BBIXOAUT
AJIIEKTPOMArHUTHOE TOJI€ BOKPY KaKoIllee MpoCcTpaHcTBO (puc. 3, 6). IlpenenbHbiM
CIIy4aeM pacKpbITOTOKOJIe0aTeIbHOTO KOHTYpa ABJISIETCS YJaleHHUE MIACTUH Ha
POTUBOTMOJIOKHBICKOHIIBI KATYIIKU. Takasi cucTeMa Ha3bIBaeTCI OTKPbITHIM
K0.J1e0aTeJIbHBIMKOHTYPOM (puc. 3, B). B AeiicCTBUTENTLHOCTH KOHTYP COCTOUT U3
KaTyIIKH UJTAHHOTO TIPOBO/Ia —AaHTEHHBI.

OHepruss M3JIy4aeMblXx (MpU  TOMOIIM TeHepaTopa  He3aTyXaroIux
KOJICOAHMI1 )2JIEKTPOMATHU THBIXKOJIEOaHUATIPHUOTMHAKOBOMAMIUTUTYICKOICOaHHIAC
WIBITOKA B aHTEHHE MPONOPIHOHAIbHA YETBEPTOW CTENEHU YacTOThI KOJICOAHUH.
HauacroTaxBaecsTKu,COTHUUAXKETHICIUUTEPLUHTEHCUBHOCTBIJIEKTPOMArHUTHBIX
KoieOaHuil ~ HUYTOXKHO  Mana.  [loatomy  uis  OCyUIeCTBICHUSPAAHO-
UTEJIEBU3MOHHONCBA3UUCIIONB3YIOTCAIEKTPOMArHUTHBIEBOJTHBICYACTOTOMOTHECKO
JBKUXCOTEHTBICAY Tepll 10 COTEHMerarepil.

P Y




[Tpunepenauenopaaropedn,My3bIKHHIPYTHX3BYKOBBIXCUTHAJIOBIIPUMEHSIOTP
a3JTUIHBICBHIBIMO YIS ITUUBBICOKOYACTOTHRIX (HeCyIuX )koneoanuit. CyTbMoxy st
UM 3aKITF0YAETCIBTOM, YTOBBICOKOYACTOTHRICKOJICOaHH s, BEIpabaThIBacMbICTCHEpAT
OpPOM,U3MCHSFOTIIO3aKOHYHU3KOWYAcTOTEI. B 3TOM W 3aKiroyaeTcss OJIUH W3
NPHUHIAIIOB pajguonepeaadd. JpyruMIpHHIAIIOMSBISICTCIOOPATHBIMITPOIIECC—
nerektupoBanue.lIpupaguonprueMe ©3 TPHHATOTO AHTCHHOW  IPHEMHHKA
MOJIYJIAPOBAHHOTO  CHUTHAJAHYXXHO  OT(QHIBTPOBATH3BYKOBBICHU3KOYACTOTHBIC
KoJeOaHusI.

3agaua.

KosnebarTenbHblil KOHTYP COEPKUT KOHAEHCATOp eMKOCThIO 800 nd u
KATYIIKYWHAYKTUBHOCTH UHAYKTUBHOCTBIO 2 MKI H. KakoB nepuon
COOCTBEHHBIXKOJIEOAHUMKOHTYpA?

Jamo: Pememms:

C = 8001—[(1} = 8 ) 1{]_10‘1} FopuymaToumoma: L = ZT[ . "','f'E
L=2mMklE=2-10"°TH | = 7. 3,14 - w.-'z -1075-8-10-1° = 0,25- 1075 (¢)
L = 0,25 (MKc)

T-7
Oreet: 0,25 [:MKC)

Copep:xanuneoryera,popmannpaBmiaopopMIeHUIOTUETAOBBINOJTHEHHOM

padore: YCTHOE COOOILIEHHE. [TonroroBka YCTHOTO
coobmienus. OrieHKapeneHHbIX3a/1ay.
[enbpaboThi:

— HAy4YUThCICAMOCTOATEIbHONOA0MPATHUH(OPMALINIO,CUCTEMATU3UPOB
aTbUO(POPMIISTEBBUAECCOOOILICHUSIO 3aIaHHON TEME;
— NOJIYYUTHONIBITYMEHUATYOJTMYHOBBICTYIATh.

3ajaHnANBONPOCHLISI(POPMUPOBAHUAUKOHTPOJIABIIAIEHUSIKOMIIETEHIITUSIMH.
3ajaHNsIKpELICHUIO:

1. Cur”anpaanoiaokaTopaBo3BpaTHiICsIoTOOBeKTauepe33-10-
“c. KakoepaccTosHMEN000bEKTA?

2.  UYemypaBHAJIMHABOJIHBI,U3TydaeMONTIEPEIATINKOM,CCITUIIEPUOAKOICOAHNA
pasen 0,210 ¢?

3. KakoBaJIMHABOJHBITEJIEBU3MOHHOTOCUTHAJIA,ECIMHECYIasiyacToTapaBHaS()
MI'?

4.  OnpenenuTenepuoandacToTy
paauonepenaTurKa,padboTarIeroHaBoJHENTMHON3OM.

5. OnpenenuTeyacTOTyHWIJIMHYBOJIHBIPAAUONEPEAATUNKA, ECIUIIEPUOIETO



>IeKTpUYecKuxKoaebanuiipasen10c.
6. CKoOJIbKOKOJIEOaHUHTTPOUCXOAUTBIIIEKTPOMAr HUITHOWBOIHECTMHONBOIIHBI3
00 Mm3aBpewms1, paBHOenieproaykoiebanuii cuactoroi20000'11?

IIpakTnuyeckas padora Ne
11Tema3zausitusi:Ilpupoaacsera.
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TeMepCI]_IGHI/I6M3aI[a‘-I,Bpra6OTaTBHpaKTI/I‘-ICCKI/IeHaBBIKI/Il'IOpCH_ICHI/IIOBaI[aq.

TeopurnueckasgsyacTb
;I\opnycxyﬂ“p“a”\ t KBAaHTOBbIE CBOHCTBA |
| Teopus chera | CBeT — NOTOK YACTUIL] CBReTA |
' (Hworon) | | (TepeHoc Beutectsa) I (npM M3AYUCHUB U |
--------------- Tt T meemmemeesd 0 TIOIOWICHMM)
| Boamopam | | | DNIeKTPOMATHUTHAS |
. TeopMd cBCTA e CHeT — BOJTHEL b TEOPUSL CBETA :
o (Troftrewe) 0 [ (Makcsewt— XIX B.)!

Cropocts creta BakyyMe ¢ = 300000 xm/c

3AKOH OTPAXKEHUA CBETA
D B |
O — YroJi naseHus
C Y — YION NPpeoMiIeHUS

QoparmMocts xoaa

~AC, CB, DC -~ B onHOM 11ockocT "
’ ’ A CKOCTH CBETOBBIX Jiy4eif

D 3AKOH NPENOMJIEHUA CBETA
1
= A . .
:>u/ — AC, CB, DE- B o1HOMA TUTOCKOCTH

th SIn o

< ~ snp ot OCHTENBHBIH FOKA34TSIHb
_ ] - ) TIPETTOMITE HHUSI
B AR sino _ U, _ | v, — CKOpOCTh ¢BeTa B 1 cpene
R = i ==
E sinB 0, " v, ~ ckopocTh cBeTa BO 2 cpeae
oL o= £
! n, ! v, — «.E:’_-— v,

. pe=lr Xy

: "n, "y =-If— n.oU

2 n <A,
cpena 1
ONTHYSCKH MEHEE ITVOTHAS
aA6CONTHRIT [lToauoe orpaxenme
[IOKA3ATE b [IPENOMIACHHA b
S o0t sin %*‘L

: C, — NMpeIeNbHBIN Yroa
oY IOIHOTO OTPAIKEHMS



OK-11.15) JINH3A
HPO3PAHHOE MeN0, 0ZPARUMERHOE CHEPUMECKUMU NO8EPXHOCMAMU
— Bubi mH3
\
Cobuparwnme ToHKAA JMH3A: Pacceupaomue
JHH3bI TosuyEa JUH3M AB << R u R, BOJ}‘!II-IH;T!,II;IG

BBITTYKJThIC

£
i

"

O — onTraeckuil _ReaTp Jua3et; O, O, — riaBaasg onTHYECKAs 0Ch
0,0, — noGouHan oNTHIECKAA OCh

F , y . F
TIaBHBIH POKYC OF — QoKyCHOE PACCTOSIHUE yyyapyyrif hoKyC
JIMH3BI AB — doxaipHad WIOCKOCTD jIH3bI (MHUMBEILI)

OnrHyeckasi CHIA JIMH3BI ITocTpoenne u306paKeRHd B IMH3AX

°h “

D=t 1 SN
[D]= 1 anTp (mronTpus) /,«Q” i S,
1 anTp — onTHYECKast cuia - '
nua3sic F=1M 4 4

D >0 — nuuza cobupaoiias; D <0 — auH3a paccenBalomas

®opmyna TOHKO#H JIHHIBI JInmetinoe ypeanuenne aunssi (1)
H |/
d f fpi|d 1 ho|d|

A

h‘

L ]

F

Y

H — BricoT2 n306paxeHns
h — BBICOTA IpeaMeTa



3ajgauya. CBeua HaxoIWUTCA HA paccTosHUU 12,5 cM OT coOuparomiei
JIMH3BLONTHYECKAs CHIIa KoTopoii paBHa 10 antp. Ha kakoM paccTosHUM OT

JIMH3BITOYYUTCIN300paKEHUEMKAKIM OHOOY 1eT?
JlaHo: Pemienue

D=10gnTp D=1/d+1/f, 1/f=D-
1/dd=12,5cm=0,125m  1/£=10-1/0,125=10-8=2
f-2=1/2=0,5m OtBet:0,5Mm

3auamm H BOIIPOCHI JIsA (l)OpMI/IpOBaHI/IH H KOHTPOJA
BJIAJCHUAKOMIICTCHIIUAMM.

3aiaHUSIKPELICHHIO:

1.  JIy4OoTIOABOIHOIOMCTOYHUKACBETAIAIAET
HAaIOBEPXHOCTHBOABITOAYTIOM25°. OnpeAenMTENOAKAKUMYTJIOMATOTIYY
BBIICTBBO3IYX.

2. OntuyeckascunanuH3bipaBHad ntp. HaliaurepokycHOEpacCTOSTHUSTUHSBI.
HaiitudokycHoepaccTosiHie,eCIMONTHYECKAICHITAIMH3bIpaBHA3, S IIIT.

4. Ha ckonbko omnTuhyeckasl cuia JIMH3bI ¢ (OKYCHBIM pacctosHuem F; = 0,5
MOOJIBIIEONTUYECKONCHITBUTMH3BICOKYCHbIMpaccTositHuEMF,=100 cm?

5. Ha xakoMm paccTossHUM OT COOMpArOIIel JIMH3bI C (POKYCHBIM PACCTOSTHUEM
10cM Oyner HaXOOUThCA HW300paKEHHE TMpeAMeTa, €CIM caM TpeIMeT
HaxoauTcsiHapaccTosTHUU 20cM?

6. CxopocTh pacnpocTpaHEeHus Jiydya keiaToro ceera B Boae 225 000 kwm/c, a
BCTEKJIE—
198200xMm/c.OnpenenuTboka3aTebIPeTOMICHUSICTEKIA0THOCUTEIIBHO
BOJBI.

7. Cger mmHoM BoaHbl 600 HM pacnpocTpaHsieTcss B Bo3ayxe. Haiitu

AJIMHYBOJIHBIBBOJAC.


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F4218
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F4218
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F4218
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F4218
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F4218

IIpakTuyeckasipaboraNe 12
TemazauaTua:Bo/JIHOBBIECBOHMCTBACBETA.
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TCMCPCIICHUCM 3a/1aY, BI)Ipa6OTaTI) MMPAKTUYCCKUC HABBIKH II0 PCIICHHIO

3az[aq.Te0pnanec1caﬂqaCTb

Jucnepcns ceera (HeoToH )
3A8UCUMOCTb N CPeObL OM V CBEMOBOII BOAHbL

beplit

3BOHApL
I'opoackoit
Cioman

Onprel Hetoroua

5 Ka.K
OpHax bl
XKax

* PoHaps

Hurepdpepennus cpera
nepepacnpeoeneHue UHMEHCUGHOCMUY C8emd 8 Pe3yAbMame HANOHCEHUA
HECKOAbKUX KO2EPEHMHbBLX C8eMOBbIX 801H

Ry

< iy
h [ 2]

K

N o

U, 2V = Ny >N, = DACHEPCHSA

KorepeHTHbIe HCTOYHHKH BOJIR — UMEIOT OJIMHAKOBYIO V M A¢=const.
KorepeHTHbIe HCTOYHHMKH => KOI€PEHTHbBIE BOIHbI.

YceaoBne MAKCHMYMOB

Ad=Tk\

Ad =d, —~d, — pa3HOCTb X014 BOJIH

k=0,1,2, ...

YcaoBpue MuHHMYMOB

X

Ad=+(2k+1))/2

! \ ! \
4 1 ¢ v
A -
! i t
[ !
[} ¥
z 12
\t. /’

Jlugppaxkyus ceema - OTKIOHEHUE CBETA OT MPSIMOJIUHEHHOTO PACTIPOCTPAHECHHUSI
BCpEJIE C PE3KUMH HEOTHOPOAHOCTSIMU. ClielyeT oOpaTuTh BHUMAHUE HA TOT
dakT,uTo siBjIeHUE TUPPAKITUN TPOSBIISICTCS B TOM, YTO IIPH MPOXOKICHUU

CBETOBOWBOJIHBI B HEOJJHOPOIHOM CpEE MPOUCXOIUT IIEpEPACIPEACIICHUE
MHTEHCUBHOCTH -TOSIBIICHUEMECTCOOIBIION

MHTEHCUBHOCTHIO(MAaKCUMYMOB ))UMAJION



WHTEHCUBHOCTBIO (MUHUMYMOB). SIBNeHue nudpakuun HabIrogaeTCs IJs
BOJTHIIIO00M mipupoabl. TpyaHocTn HaOM0AeHUs AU PAKIIUKA CBETOBBIX
BOJIH3AKJIIOYAKOTCSI B TOM, YTO BCJIEACTBUE MAJIOW JIJIMHBI CBETOBOM
BOJTHBIMHTEP(EPEHITMOHHBIEMAKCUMYMBIPACITIONAT A0 TCSIOUEHBOTM3KOAPYTKAPYTY,
ANXUHTCHCUBHOCTHOBICTPOYOBIBACT.

Jlugppakyuonnan pewemka - COBOKYIHOCTh IApPAUICIBHBIX IPYT JPYTy
IEJICHOIMHAKOBON IMHUPUHBIZ U PACTIONOKEHHBIX HA OJMHAKOBOM PACCTOSHUU b
apyr otapyra. BeawmuwHa d = a + b Ha3pBaeTcs IMEpHOJIOM AUGPAKIIHMOHHOM
pemetku. Ilpu  paccmorpenun  audpakiuu  TUIOCKOW — BOJIHBI,  MaJarolieu
NEePHEHANKYIIPHOPEIIETKE,HEOOX0JUMOYUUTHIBATbUHTEPHEPEHITNIO/NCBETOBBIXBO
JH,IPOIIEANIMX Yepe3 Iend. MakcuMmyMmbl cBeTa OyayT HaOMI0AaTbesl IO
YTIIOM,OTPEEISIEMbIMYCIIOBUEM

d sin o= ih,

rack-opsiioKMakcuMyMa, & =0,%£1, £2, ., p-yroagudpakium.

XoapadoThI.

3agauya. /[Be korepeHTHBIE BOJIHBI (proseToBoro cBeta A = 400 HM
JOCTUTAIOTHEKOTOPOM TOUKHU C pa3HOCTHIO X01a A = 1,2 mkm. UTO npon30uaeT B
ATOM TOYKE:yCUICHHUEHINOCTa0IeHUe BOJIH?

Jano: Pemienue:
B nanHoMm ciyuae

A=1,2 MKkMm

A =400 aMm

Az —? A= 3}\4,
CIIEIOBATEIILHO

pou30iIeTUHTEPHEPEHIUOHHBI
NMaKCUMYM.

OrTBer:
m=3=
Oy1eTHAOII0AaTHCAMAKCUMYMOCBEIIEHHOCTH

Conep:xanuneoruyera,popmannpaBmiaopopMIeHUSIOTUETAOBBINIOJTHEHHOM

padore: YCTHOE cooOIIIeHHE. [ToaroroBka YCTHOTO
coobmenus. OrieHKapeneHHbIX3a/1a4.
[{enspaboThi:

- HAYYUTHCACAMOCTOSATEILHOMOA0NPATEUH(GOPMAITUIO,CUCTEMATU3UPOB
aTbHO()OPMIIATEBBHIECOOOIICHHUATIO 33JAHHOM TEME;
- HOJYYUTHONBITYMEHUSIYOINYHOBBICTYIIATh.

3a1aHNAUBONPOCHIIA(POPMHUPOBAHUSIMKOHTPOJISIBJIAIEHUSIKOMIIETEH MMM



3aiaHUSIKPEIEHUIO:

1. KaxoitHanGoapmMHnops10KCIIeKTPaMOKHOBUACTHBAN(PPAKIIMOHHOWPEIIIETKE
, uMmeromert 500 mTpuxoB Ha 1 MM, OpU OCBEHICHUM €€ CBETOM
CIJIMHOUBOJIHEI720HM?

2. Pa3zHocTh XOma Jy4edl OT [JIBYX KOTE€PEHTHBIX MCTOYHHKOB CBETa C
JIAHOUBOIHBI 600 HM, CXOASIIUMXCA B HEKOTOPOW Touke, paBHa 1,5 - 10 M.
ByzaeT nuHa0I01aThCAyCUIIEHUENIA OCIIa0JIEHUECBETaBITOM TOUKE?

3.  Hudpaxmuonnaspemerkacoaepxut 1 00mrpuxosHal Mmanuasl. Onpeaenuren
JIMHYBOJIHBIMOHOXPOMATUYECKOTOCBETA,1aJA0IETONEPIEHAUKYIISIPHO Ha
Tu(GPaKIMOHHYIO pELIETKY, eciu yroJa MEXKY
JBYMSIMAaKCUMYMaMHIIEPBOTOMIOPSAAKAPABEHE®.

4. JlBe KOrepeHTHBIE CBETOBbIE BOJHBI KpacHoro cBera (A= 760 uM)
JIOCTUTAIOTHEKOTOPOM TOYKH C PAa3HOCTHIO XoAa 2 MKM. UTO MpoU30HIET B
ATOM TOYKE:yCUICHHEWINOCIA0IeHUE BOJIH?

5. Haigure ONTHYECKYIO PA3HOCTh XOJa IUIOCKMX MOHOXPOMAaTHYECKHUX
BOJIH,JIAIOIIUX TPU TMPOXOXKACHUM dYepe3 IUPPAKIUOHHYIO PEHIETKY C
NeproIoM 3MKMMAaKCUMyM Tipu yrie audpaxiuun3©.

6. HaaudpaximoHHyOpemeTKyCcrnepuoaoM3MKMIaaeTMOHOXPOMATHYECKUNCB
eTCIIMHONBOIHBIOS OHM. YeMypaBeHHAN OO ITUHATIOPSIIOK
T paKkIIMOHHOTOMaKkcuMyma?

7.  Hudpakmuonnas pemerka umeer S50 mTpuxoB Ha 1 MM amusbel. [lox
KaKUMYTJIOMBUJIEHMaKCUMYMBTOPOTOMOPsIAKACBETACTMHONBOTHBI400HM?

IIpakTnueckaspadboraNe 13
TemazansaTus:KBanropasontuka.®@u3uka aToma 1 aTOMHOIO siApa.

Heab padoThl: 3aKpenuTh MOJYYEHHBIE TEOPETUUYECKHE CBEICHHS IIO
TEMEpeIIeHNEM 3aj71a4, BhIPaOOTaTh MPAKTUYECKHNE HABBIKUA IO PEIICHUIO

3aga4. TeopurnyeckasyacTb

B1900r.uemenkuiipuznkMaxcl [maHKBbICKa3aITUIOTE3Y: CBETU3TYYAETCSIUIIOT
JIOIIAETCAOTACIbHBIMUTIOPLMSIMU—KBaHTaMU(UIU(POTOHAMM). DHEPrusi KaxKJIoro
dborona omnpenensercs dopmynoi E = hv, rneh —mnocrosanasllnanka,paBHast

6,63-1034Ix-c,y—
yactotacBeta.l unorezallnankaoObsICHUIIAMHOT UESBIICHUS: BYUACTHOCTH, IBJIEHUE (DO
T03¢dekTa,oTKpbIToroB 1 88 7r.HeMeukumyudeHbIMI eHpruxoml eprieMun3y4eHHOTO
DKCIIEPUMEHTAILHO pyCCKUMY4eHBIMA.I'.CTONETOBBIM.

Domos¢pgpexm—

ATOSIBICHUEHUCITY CKAHUAIIEKTPOHOBBEILIECTBOMIIOAACICTBUEMCBETA.
BpesynbrarenccienoBaHuiiObUINy CTaHOBIEHBITpU3aKoHA(POTOI P PekTa:



CuaToKaHaChIIEHUATTPSIMOTIPOTIO PIIMOHATBHANHTEHCUBHOCTHCBETOBOT
OU3ITyYEHUs,[IaJAl0IIEeTOHa TOBEPXHOCTHTENA;
0) MakcuMalbHas KHHETHYeCKasi SHeprus (POTOIIEKTPOHOB JTMHEHHO
BO3pacTaeTCYacTOTON CBETa N3aBUCUTOTETOMHTEHCUBHOCTH;
B) ©€CIM 4YacToTa CBETa MEHBIIE HEKOTOPOH OMPEICICHHON s
JAHHOTOBEIIECTBAMHUHUMAIbHOMYACTOTHI,TO
boTordHeKTHETPOUCKOUT.
3aBUCHUMOCTH (POTOTOKA OT HATIPSKCHHUS
MoKa3aHaHa pUCyHKel.
Teopuro potorddexra co3gan HeMEKHi
yueHbIMA. DiiHiTeiH B 1905 1. B ocHOBE
TEOPUUIUHIITEIHA JIEKUT MOHITHE PAOOThHI
T T BBIX0/Ia3JIEKTPOHOB U3 METAJUIA U IOHSTHE O
N Hanpere KBAaHTOBOMM3JIyueHHH cBeTa. [1o Teopun
OuinmTerHadoTodPheKTUMEETCIIeTYIONIEC00BSIC
HEHHE:
Puc.1 Horjouiast KBaHT CBETA, AJIEKTPOH
npuoOpertaeTaHepruto/v. [IpuBbuieTen3merania
HEPrust
Ka)KJ0T0 AJIEKTPOHA YMEHBINIAETCS Ha OMPEICICHHYIO BETHYHHY,
KOTOPYIOHA3bIBAIOT PadoToil BbIX0AA (A,). PaboTa BeIxoma — 310 padora,
KOTOPYIOHEOOXOAMMO 3aTPATUTh, 9TOOBI YAIUTh JJIEKTPOH U3 METala.
MaxkcumanbHasIPHEPTUS AIEKTPOHOB TOCIIE BbUIETA (€CIM HET APYTUX MOTEPD)
uMeeT BUI; mv>/2 =hv-
A gx, ITOYpaBHEHHEHOCUTHA3BaHNCYPABHEHUSI DM HIITEHA.
Ecimu hv<Agux T0 hoTodPdeKT HE MPOUCXOAUT. 3HAUUT, KPACHASA
epanuyagomosphexmapaBHa Vi, =Agux/h
[Tpubops1, B OCHOBE MPUHIIMITA IEHCTBUS KOTOPBIX JISKUT SIBIICHUE
doTorpdexra,Ha3pBatOT (poTOIIEMeHTaAaMU. [IpocTeiimMm Takum mprudopom
ABJIIETCSIBAKYyMHBIN poTornement. Hemocratkamu Takoro (porossieMenTa
SBIISIIOTCS: CNA0BIN TOK, Maiasi YyBCTBUTEIBLHOCTD K JUTAHHOBOJIHOBOMY
U3ITyYEHUI0,CII0KHOCTh B M3TOTOBJICHNUN, HEBO3MOXKHOCTH UCIIOJIb30BAaHNUS B
HensxmnepeMeHHoro Toka. [Ipumensiercst B oToMeTpuu A7t H3MEPEHUSI CHITBI
CBETA,SIPKOCTH, OCBEIICHHOCTH, B KHHO JIJIs1 BOCIIPOU3BECHMSI 3BYKa, B
doTorenerpadaxudororenedonax,BynpaBIeHUUIPOU3BOICTBEHHBIMUIIPOIIECCAM
u.

3apaua. Kpacnas rpanuna gorosddexra s Hukens paBHa 0,257 MKM.
Hantuanuny BOJIHBI CBETA, MAJAIOIIETO HA HUKEJIEBBIM JIEKTPOI U HAYAIIbHYIO
CKOPOCTHBBIPBIBAEMBIX ATUM CBETOM (DOTOIIEKTPOHOB, €CIH (POTOTOK
MPEKpaacTCs MPU3aAEPKUBAIOLICHPA3HOCTH TOTEHIIMAIIOB,paBHOM 1,5B.

Tano: b =257107 0.0 1o

Havmu: ~ , o- .
Pewenue
CornacHo ypaBHEHHUIO DUHINTEHHA /Uit BHEITHETO (poTodddeKTa,



3HCpFI/I}Il'[OFJ'IOHICHHOFOKBaHTanaTI/ITCHHaCOBepIHCHI/Ie(i)OTOBJIeKTPOHOMpa6OTLI

BBIXOJJaAUNTPUIaHUEEMYKHHETUYECKOMIHEPT U E:



Ecnu ¢oTokaros ocBemaTh CBETOM C JUIMHOM BOJIHBI, PaBHOM KpacHOM

rpaHuie, BCASHCPIUAIIOTNIIOMICHHOT'O q)OTOHaI/IILGTHaCOBCpIHeHI/Iepa6OTBIBLIXOI[a:
hc

T =A

A

K

Kunernueckyro 3Hepruio (poTo31eKTpOHOB MOKHO HalTH uepes
3aJIep KUBAIOIYIOPA3HOCTh TOTEHIIMAJIOB: Pa3 (POTOIEKTPOHBI 3a1€PKUBAIOTCS

Pa3HOCTBHIOIIOTEHIINATIOB , TO UX
KMHETHYECKAs SHEPTHS MOTHOCTHIO PACXOIyeTcs E-eu,
HapabOTYIPOTUBCHITOPMO3SIIET OO, CIIEI0BATENBHO, ,TIIC e —
3apAIPIEKTPOHA. he _he | i
Ao

TOFI[aypaBHeHﬂegﬁHmTefIHaMO)KHOHepGHI/ICElTBBBI/IIIe

2= [
OrcroanainIeM INIMHY BOJIHBITNIIaF0IETOCBETA! "
JloacTaBUBUYMCIICEHHBIC 3HAYCHUS, ITOTYYHM:
[ 1 N 1,6-10 Y Ka-1,5B

-1
= —a = =1,96-107" m
2,57-107m  6,62-107* [Ixwc-c-3-10°m/c

HaiinemMHa4anbHyIOCKOPOCTb(POTOIIEKTPOHOB: 2 °,

/2eU B
U(.’ =
OTKYOa m, L€ ™. — Macca IIOKOA

BHeKTPOHa.HOI[CT&BJ'I?ISILII/ICHeHHBIGSHaLIeHI/IH,HOJIyLII/I

M:
—-19
v, = 2:1,6-10 f 1,58 =7.26-10°Mm/c
9,11-10 ke
Orper: U = 7:26-10°m/c

3aganuss u  Bompochl s (GOPMUPOBAHMS M  KOHTPOJIS
BJIQIEHUSIKOMIIETEHIIUAMM.

3ajaHNsSIKpEeLIEHUIO:

1. OnpenenTeBIIEKTPOHBOILTAX HEPTHIO(POTOHA,COOTBETCTBYIOIIETO
u3nydeHntocuactoroi 101 I,

2. HanacTHHYU3HUKEIAIAAaeTIIIEKTPOMAaTHUTHOEU 3Ty Y€ HIE, SHEPT U]

O0TOHOBKOTOporopaBHa93B.I1pustomBpesynbrareporodpdhekTan3naacTHHbIB
BUIETAIOTAJIEKTPOHBICMAaKCUMaJbHOMHEeprueii43B. YeMypaBHapaOoTaBbIxoaa

AIEKTPOHOBU3HUKEA?

3. KxakoMyBuIyClleTye TOTHECTUITYYH, Y HEPTUSAPOTOHOBKOTOPBIXpABHA2
,07>B?

4. Haiimute wummynsc ¢oroHa
yIBTPa(HOIETOBOTO U3ITyYCHHUS

cuacroroiil,5- 10T L.
5. KakoBumnynbchoToHa, HEPTUSIKOTOpOropaBHal3 3B?



6. KakxoBakpacHasarpanunadotodpdexraniszonora,ecinpadoTaBbxoaad
JeKTpoHOBpaBHa 4,593B?

7. PabGora BhIxoga »dJekTpoHOB U3 IMHKa paBHa 4 »5B. Kakosa
CKOPOCTBH(POTOAIEKTPOHOBIPHOCBEIICHUUIIMHKOBONTIIIACTUHBIM3ITY Y€ HUEMC/T
JTUHOUBOJIHBI200HM?

IIpakTnyeckaspadora
Nel4TemazanaTus: PU3NKaaTOMHOT OS]
pa.

I.[e.m; paﬁ()Tl)I: 3aKPCIIUTh IIOJIYUYCHHBIC TCOPCTUYCCKHUC CBCACHHA 110
TEMCPCIICHHUCM 3aaa4, BBIpa6OTaTB MMPAKTUYCCKHUEC HABBIKK IIO PCHICHHIO

3az[aq.Te0pnTuqec1caﬂqaCTb

B 1932 r. anrmmiickuit pusuk Jxeiimc YenBUK OTKPBLT YACTHILIBI C
HYJIEBBIMAJIEKTPUYECKUM 3apsiIOM U €IMHUYHOW MacCOM. DTH YaCTHULIbI Ha3Ban
HeiiTpona-mu. O6o3HavaeTcsi HeUTpoH x. [locne oTkpbITUA HeWTpoHa Pusnku 1.
JI.1iBanenko u Bepuep I'eiizenOepr B 1932 r. BbIIBUHYIU IPOTOHHO-
HEHUTPOHHYIOMO/JIEb aTOMHOTO sApa. CoraacHo 3TOM MOJIENH SIAPO aToMa JIF000To
BEIIIECTBACOCTOUT U3 MPOTOHOB U HEUTPOHOB. (OOI11Iee Ha3BaHUE MTPOTOHOB U
HEUTPOHOB —HYKJIOHBI. ) UHCIJIO TPOTOHOB PAaBHO 3apsiy sApa U COBHAAACT C
HOMEpOM 3jieMeHTaB Tabuuie MenneneeBa. CymMMa unciia IpOTOHOB M HEUTPOHOB
paBHa maccoBoMyuuciay.Hanpumep,aapo g
gjécl){l\éI%II%I)%JI}I%%?ﬁ%g%%%%%%%?}Bg%%gg&?rlpOTOHOBI/IZ35-92 =143 to-8
HEUTPOHOB.

XHUMUYECKHUE BELIECTBA, 3aHUMAIOILME OJHO U TO K€ MECTO B
TabnuieMenaeneeBa, HO UMEIOLIUE Pa3HYI0 aTOMHYIO Maccy, Ha3bIBAIOTCS
HU30TONAMMU. S Ipa N30TOIOB OTJIMYAKOTCS YUCIIOM HEUTPOHOB. Hanpumep,
BOJOPOJ UMEET TPUU30TOMA: IPOTUM — AAPO COCTOUT U3 OJJHOI'O IPOTOHA,
JNEUTEepUN — SIAPOCOCTOUT U3 OJHOTO IMPOTOHA U OJJTHOI'O HEUTPOHA, TPUTUN —
AIPO COCTOUT U30AHOTOIIPOTOHAN IByXHEUTPOHOB.

Ecnu cpaBHATBH MacChl siA€p € MACCaMU HYKJIOHOB, TO OKaXXETCs, YTO Macca
AIPATSHKENBIX 3JIEMEHTOB 00JIbIlIE CYyMMbI Macc MPOTOHOB U HEUTPOHOB B sIZIpE, a
JUISTIETKUX DJIEMEHTOB Macca siipa MEHbIIE CYMMBI MacC IPOTOHOB U HEUTPOHOB
Bspe. ClenoBaTenbHO, CyIIECTBYET PA3HOCTh MAacC MEXK/y MacCcou s/1pa u
CYMMOMMACC IPOTOHOB U HEUTPOHOB, Ha3biBacMas aedpekrom Mmaccol. M = M, -
(M, +M,).

Tax Kax MeXIy MacCoi U SHEPTUEN CYIECTBYET CBA3b F = mc?, T0 npu
JEJICHUNTSKENBIX SAEP U PU CUHTE3€ JIETKUX SIIEP JOJKHA BBIICIIATHCS
HHEPrUA,CYyLIECTBYIOMIAs U3-3a Je(eKTa Macc, U 3Ta YHEPTUS HA3bIBACTCS
JHeprueli cBA3MATOMHOIO siApa. £~ mc’. Belnenenue 5Tol SJHEPTUH MOKET
IIPOUCXOJNUTDH NPUSAECPHBIX PEAKLIMAX.

SnepHasi peakuusi — 3TO NPOLIECC U3MEHEHUS 3apsia siApa U €ro
MaCCBLITPOUCXOIAIINN IPA B3aUMOJIECUCTBUU A1Ipa C APYTUMH SIPAMU
UIIMAJIEMEHTapHbIMUYacTULIaAMu. [ [puipoTeKaHUUA AEPHBIXPEAKIIU M BBITTOTHSAFOTCS



3aKOHBI COXPAHEHUS AIEKTPUUECKUX 3apsiIOB U MACCOBBIX YUCEIN: CyMMA
3aps1008(Maccosblx uucen) sa0ep U 4acmuy, 6CMynaruux 8 s0epHyo peaxKyuio,
pasHacymme 3apso08 (Macco8vix Yuce) KOHeuHblX nPpoOYKmos (s0ep u
yacmuy)peaxyuu.

Iennasi peakuus aeJieHUst — 3TO sAEPHAS PEAKITUs, B KOTOPOi
YaCTHIIBI,BRI3BIBAIOIINE PEAKITHIO, 00pa3yIOTCS KaK MPOMYKTHI 3TOW PEaKIIUU.
Heobxoau-MbIM yCIIOBUEM JIJIsl Pa3BUTHS LIETTHON PEaKIuU JACICHUS SIBISETCS
TpedoBaHue k > 1, rae k — xodpPULUEeHT pa3MHOKEHUSI HEHTPOHOB, T. €.
OTHOUIEHHUE YHCIIa HEH-TPOHOBBIAHHOMIIOKOJICHUUKUX YUCITYBIPEIbIIYIIIEM
MTOKOJICHUH.

CrocoOHOCTBIO K LIEMHOM SAepPHOM peakiun obnagaeT usoron ypana 23U,
[TpuHanwuuu onpeneeHHBIX KPUTHIECKUX TTapaMeTpoB (KpUTHIECKas Macca —
50 kr,mapoBas Gpopma paguycom 9 cMm) Tpu HEUTPOHA, BHIJICTUBIIUECS TTPU
JICIICHUUTIEPBOTO AIpa MOMaaloT B TPU COCEIHUX, sifipa u T. 1. [Iporecc uaer B
BHJICTICITHOM PEaKITNH, KOTOpask MPOTEKAET 3a JIOJIU CEKYH/Ibl B BUJIC SIECPHOTO
B3pbIBa.Heympasisemas ssaepHas peakius IpUMEHSIETCS B aTOMHBIX O0MOax.
BrniepBoiepernini 3a1auy 00 yrpaBieHUU IEMTHOM peakiuei neneHus saep Gu3nuk
Oupuko®epmu. Mim O6bu1 n300peTeH saepHbiil peaktop B 1942 r. V Hac B cTpane
peaktopObUI3amnyiieH B1946r.nmoapykosoacrsom U.B.KypuaTtona.

3amava. Onpenenuts unciio N siaep, pacnaaroluxcs B TCUEHUE BPEMEHH: 1)
ti=1mun;2)t,=5 cyr.—BpaguoakTusHOMuU30TONEDOChOopa’? sPmaccoiim=1 mr.

m=1mr JAEHCHMOCTE YHOIA aTOMOE 0T BpEMEHH!
_ AT

t1=1 mun HN=kye

t2=>5cyr Tucno pacHaBlIHECA ATOMOE 38 BEPEMA b

T1p=14.3 cyr =M (1-e™) | roe 3=ln2/T1; — mocToAEHaA pacmama, Iy — 9HCOIO ATOMOE HadalmbHEIR
Mi=7

MOMEHT BpeMeRH =0
Nz="1 ITo oopemgenenutc My=m>Iafw, toe m-wacca obpasuma, My-gucoe Ascragpo paBHOE
£.023% 10% mone™!, L-MonApHad Macca (B HAIEM clIyHae L=320MoNEb AnA focdopal

Toma, coﬁnpaﬁ ECE BMECTE, HAXOOHM YHCIC PAacHaBlTHHECA ATOMOE 33 BREnMd t

[ In2 H
1—exp| —t = _
T1r2

Ilogcraemaen 9Hcaa (NepeBoma ONHOEREMEHHO BCE BEMHYHHE B cHoTeMy (CIT).

SNy

M=HMyg x[l—exp'—?l_xt-]=m—><

-8 3 -1
1 o X107 r > 6,023 10 mome ™" 1—exp(—1><60c>< 0.693 j=
32x 107 kr / mom 14.3% 24 % 3600c

=g3x10!%.

~f 23 -1
N o D10 wrx 6023 x 107 mone l—exp[—5><24x3600c>< 0.693 ] =
32107 kr f moms 14.3% 24 % 3600¢

=4 11018



3ajaHNsIKpeIEHNIO:

10.

11.
12.

13.

14.

15.

HanucaTteHenocTammneo003HaueHUSIBCIIC YOS e PHOUPEAKIIAN :
?+1H1—)24Mg12 +4H€2
HanucatbesnepHyropeakiyio, iporucXo sy onpruooMoap IMpoBKETUTHS
"LisnpOTOHAMHUUCONIPOBOKIAIOIYIOCIBLIONBAHUEMHENTPOHOB.
YepeskakoeBpemspacnanetcsa80%aToMoBpa ioakTHBHOron3oronaxpoma® C
I24,€CIUIIEpUOIONypacmaaa 27,8cyTok?
OnpeennTesHepruiocBa3uBsapeaToMa>Nay | ,ecmumaccanociaeniero22,997
l4a.e.m.
HanucaTteHenocTaommneo003HaueHUSBCIIC Y OIS e PHOUPEAKITUN :
?2+*He,—1°Bs +'ng

Uepes kakoe Bpems pacnagercs 80% pamoHa, mnepuon
MOJIYpacIaiakoTOPOro COCTaBIISIET3,8CyTOK?
OnpenenuTesHeprurocBsasusapaaromaypana®>> Ug,.
HanucaTteHenocTarommneo003HaueHUSBCIIC YOS U e PHOMPEAKITUN

2H1 +’Y—)?+11'10

[TpuGombapauposkeGopa' | BsObICTpOABIKY LIMMHCAITPOTOHAMUHAOIIONAETC
4 TOpU  OJMHAKOBBIX  Tpeka  oOpazoBaBmMxcs  yactuill.  Kakue
ATOYACTUIbI?HanuuTes iIepHyI0pEeaKtio.

Kakas fons paguMOakTHUBHEIX sgep usoroma “Ce pacmamaercs 3a 100
net,ecaueronepuoanonypacnanasS70ner?

Brruucnurenedexrmaccoisapa uzorona’’Ne.
HanucaTteHenocTarommneo003HaueHUSBCIIC YOS U IEPHOMPEAKITUN
6SZH30+1110—)?+4H€2
HanucaTteHenocTarommneo003HaueHUSBCIIC YOS U IEPHOUPEAKITUN :

P8 Hggo+'no—>""* Auzgt?
OnpenenuThIepUOANIONYpacafapanoHa,ecinusaoquucytkuns 1 0%aromospac
nagaercsl,75-10° aToMoB.

Haittunedexr Macczmmz{pa”Coz7.



16. HamucarbHen0CTarOIXEO003HAUYECHHUABCIIE MY IO IEPHONPEAKIINN:
K 9+2 % Carot+'Hy

17.  Bouronpespatutbca®* Ugynocneo-pacnaganaByx B-pacnanos?
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3. Kysuenos C.U. CnpaBounuk no gusuke [IIeKTpOHHBINA pecypc]: yueOHoe
nocobue mis CIIO/ C.U. Kysuenos, K.M. Porozua— 37eKTpOH. TEKCTOBBIE JTaHHbIC.
—  Caparos: IIpodobpazopanue, 2020.— 219 c¢— Pexum jgoctyma:
http://www.iprbookshop.ru/66399.html.— 9bC «IPRbooks»

4. KyssmuueBa B.A. Kypc nekuii o o6mieit ¢pusuke. Yacts . Mexanuka u
MouiekyJisipHas ¢usuka [OnexkTpoHHblid pecypc]/B.A. Ky3pmuueBa, O.A. IlonHoMmopes.
— DJIeKTPOH.TEKCTOBbIE JaHHble. — M.: MOCKOBCKasi rocyaapCTBEHHasl aKaJleMHs
BogHOro TtpaHcnopra, 2021. — 107 c. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/65845.html

5. PomanoBa, B.B. ®usuka. Ilpumepsl pemenus 3amad [DIEKTPOHHBIN
pecypc]: ydebHoenocobue/B.B. PomanoBa — DNEKTpPOH. TEKCTOBBIC IaHHBIC. —
Munck: PecnyOnukanckuii mHCTUTYT mpodeccuoHanbHoro obpazoBanus (PUIIO),
2018. — 348 c. 978-985-503-737Pexxumnoctymna:http:// www.iprbookshop.ru/84903.html

NHTEpHET-UCTOYHUKA

1. www.alleng.ru/edu/phys.htm - oO6pazoBarensHbIe pecypchl UHTEPHETA
2. www.nuclphys.sinp.msu.ru - suepHast pu3MKa B UHTEPHETE
3. www.school-collection.edu.ru - eguHas  KoyuleKius  HUGPOBBIX
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