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MeToauueckune YKazanud 1Jisd NPAKTHICCKUX 3aHATHH

Metoauyeckne yKa3aHWsS TNpPHU3BaHbI OKas3bIBaTh IIOMOIL CTYASHTaM B
W3YYEHUH OCHOBHBIX TIOHSATHM, HWIEH, TCOpPUM M TMOJOXKCHUN HJUCIUTIIHNHEI,
M3y4aeMbIX B X0JI¢ KOHKPETHOTO 3aHTHS, CLIOCOOCTBOBATh PA3BUTHIO UX YMEHUH,
HaBBIKOB U MTPO(PECCUOHATIBHBIX KOMITETCHITUH.

B nmanHOoM yuyeOHOM T1OCOOMHM corjlacHO crenuduke AUCIHUIIIMHBL U
MPOMUCHIBAIOTCS:

1. IosicHuTeNLHAA 3aIHCKA

B pe3ynbTaTe ocBoeHUS YdeOHON TUCIIUTIIMHBI 00yJaIOIIUNACS JODKEH YMETh:
1) ommceiBaTh W OOBACHATH (PHBMUECKHE SBJICHUS W CBOWCTBA TEI. JBIDKCHHE
HEOECHBIX Tel U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI; AJIEKTPOMATHUTHYIO MHIYKIIUIO, PACHPOCTPAHEHUE IIIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIC CBOWMCTBA CBETA; H3JIyYEHUE M TMOIJIOUIEHHE CBETAa aTOMOM;
botoapdekr;
2) oTIMYaTh TUMOTE3bl OT HAYYHBIX TEOPUI;
3) nenatb BHIBOJBI HA OCHOBE IKCIIEPUMEHTATBHBIX JAHHBIX;
4) NpUBOIUTH MPUMEPHI, IMOKA3BIBAIOUIUE, YTO: HAOIIOJACHUS W DKCICPUMEHT
ABJISIFOTCSI OCHOBOW ISl BBIIBMIKEHUS TUIIOTE3 U TEOPHil, MO3BOJISIIOT MTPOBEPUTH
MCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (PU3MUECKas TEOpUsl JAeT BO3MOXKHOCTH
OOBSICHSITh M3BECTHBIC SIBIICHUS MIPUPOJILI U Hay4dHbIE (DaKThl, IPEJACKA3bIBATH €IIIe
HEU3BECTHBIC SIBJICHUS,
5) TmpUBOAUTH MPUMEPHI MPAKTUYECKOTO HCMOJb30BAHUS (PU3MUECKUX 3HAHMI:
3aKOHOB MEXAHWKH, TEPMOJMHAMHKUA U DJICKTPOJUHAMUKU B DHEPIETHUKE;
pPa3IMUHBIX BUJIOB DJIEKTPOMATHUTHBIX W3JIYUYCHHM ISl Pa3BUTUS paguo U
TEJICKOMMYHUKAIIMM, KBAaHTOBOM (U3UKM B CO3JAHUU SJACPHOW DHEPTETUKH,
J1a3€pOoB;
6) IPUMEHSTH MOJIyYCHHBIC 3HAHUS JJI pelieHus] GU3NUEeCKUX 3a/1a4;
7) u3MepsTh pAl HU3MYECKUX BEIMYMH, MPEACTABIISS PE3yIbTaThl U3MEPEHUN C
YYETOM HUX MOTPEIIHOCTEM;
8) wucmoyib30BaTh NPHOOPETCHHBbIC 3HAHUS U YMEHUA B TMPAKTHYECKOU
JEATEIIbBHOCTH U MIOBCEHEBHOMW KU3HU;
B pesynbrare ocBOeHUs y4€OHOM MUCIUILIMHBI 00YYaIOIUNACs T0KEH 3HATh:
1) cmbicn moHATHI: (U3WYECKOE SIBIEHUE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMO/ICHCTBHUE, JIEKTPOMArHUTHOE T0JI€, BOJIHA, (DOTOH, aTOM, aTOMHOE SO,
MOHU3UPYIOIINE U3TyYeHUs, TIJIaHeTa, 3Be3/1a, rajJakThka, BeenenHnas;
2) cMbIca (U3WYECKUX BEJIUYMH. CKOPOCTh, YCKOpPEHHE, Macca, CUjia, UMITYJIbC,
paboTa, MeXaHUYeCKasi SHEPTuUsl, BHYTPEHHsISI SHEPrusi, abCO0THAsI TeMIlepaTypa,
CpelHsisi KWHETUYECKas »DSHEPrus YacTUI[ BEIIECTBA, KOJUYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN AJIEKTPUUYECKUUN 3apsl;
3) cMbIca (GU3UYECKUX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMHUPHOTO TSATOTEHUS,
COXPAaHEHHS] PHEPIHM, UMIIyJIbCA U SJIEKTPUUECKOTO 3apsiga, TEPMOJMHAMUKH,
AJIEKTPOMATrHUTHON HHAYKIIHH, (PoTodPdeKTa;



4) BKJaa POCCUNMCKHUX U 3apyOeXHBIX yUEHBIX, OKa3aBIIUX HAUOOJIbIIEe BIMSHHUE
Ha pa3BUTHE (PU3BUKHY;

IIpakTnuyeckas: padora Ne 1
Tema 3ansaTUsA: BBe1eHUue B MEXaHUKY.
Leab padoThl: 3aKpENNUTh NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHreM 3aj1a4, BbIpaboTaTh MPAaKTUYECKUE HABBIKH M0 PEIICHUIO 33/1a4.
Teopernueckasi 4acTh:

IlIkana (1aT. Scala— JecTHHIA) — YacTh MOKA3BIBAIOIIET0 YCTPOICTRA
CpeACTBa U3MEPEHUM, TPEACTABIIAIONIAsE COOOU YIOPSIOUCHHBIN PSSl OTMETOK
BMECTE CO CBS3aHHOM C HUMH HyMeEpaluel Wik TEXHUYEeCKasi OTMETKA Ha IIKaJie
u3MepuTeaLHOro npudopa. Illkaner MOTYT pacronararbCest o OKpPY>KHOCTH, JTyT€
uiu npsiMoi muHuu. [lokazaHust OTCUUTHIBAIOTCSI HEBOOPYKEHHBIM IJ1a30M MPHU
pacCcTOAHUAX MEXAY JAenaeHustMu 10 0,7 MM, TP MEHBIIUX — MPU MOMOIIH JTYTIbI
WJIM MUKPOCKOTA, JI I0JIEBOM OIIEHKH JIEJICHUN NPUMEHSIOT AOTIOJHUTEIbHbIE
IIKAJIBl — HOHUYCHI.

CrnenyeT 3aMETUTh, YTO TEPMHH «ILKaJIa» B METPOJIOTMYECKON MTPAKTHKE
HMMEET, 110 KpailHEN Mepe, ABa Pa3IMYHbIX 3HaY€HUs. Bo-niepBbIX, MIKAIOW WIIH,
TOYHEE, KON u3MepeHui (1Kanon Gu3nIecKoil BEJIMUYMHBI) Ha3bIBAIOT
MPUHSATHINA 110 COTJIAIICHUIO TTOPSIOK ONpe/eeHUs] 1 0003HAYEHUST BCEBO3MOKHBIX
MPOSIBIICHUM (3HAYEHU) KOHKPETHOTO CBOMCTBA (BeNMUuHBI). BO-BTOPHBIX, IIKaION
Ha3bIBAIOT OTCUETHBIE YCTPOUCTBA aHAJIOTOBBIX CPEACTB U3MEPEHUM, ITO 3HAUCHUE
UCIIOJIB3YETCs B JAHHOM CTaThe.

Kpyrogyto mikany 4acoB, KypBUMETPOB U HEKOTOPBIX APYTUX NprOOPOB
Ha3bIBAIOT UG epOIaTOM.

N3meputenbHbIi Tpubop - Haubosee pacIpOCTPAHEHHOE CPEICTBO
U3MEpEeHUs, IpeAHa3HAYECHHOE JIJIs1 BEIPAOOTKH M3MEPUTETHLHON HHGOPMAIIUH B
dbopme, TOCTYITHOM /Jisi BOCIIPUATHUS HaOmoaareneM (oneparopom). Paznuyaror
aHaJIOroBbIC, ITU(POBBIC, MOKA3BIBAIOIIUE, PETUCTPUPYIOITNE CAMOTHIIIYIIIHE,
NevyaTare, THTErPUPYIOIINE, CYMMUPYIOIIUE, CPAaBHEHMUS.

OTtcyeTHOE yCTPONCTBO (IIKaJIa U CTPEJIKA).

OTcueTHOE YCTPOUCTBO - YACTh KOHCTPYKIUU CPEACTBA U3MEPEHUS,
npeaHa3HaueHHas JjIs OTcueTa nokasaHui. MoeT ObITh B BUJIE IITKAJIHI,
yKazatelisd, JUCIUIes], SKpaHa ocuusuiorpada u T.11.

[ITkana - 4acTh KOHCTPYKIIMHU OTCYETHOT'O YCTPOMCTBA, COCTOSIIIIAS U3
OTMETOK U YHUCEJI, COOTBETCTBYIOIIMX MOCIIEI0BATEIbHBIM 3HAUCHUSIM U3MEPIEMOMN
BeJIMUMUHBI. OTMETKH MOTYT OBITh B BUJIE YEPTOYEK, TOUEK, 3yOIIOB U TIp.
VYkazatenu MoryT ObITh B BU/I€ KalJICBUIHBIX, HOKEBUIHBIX U CBETOBBIX CTPEJIOK.

Bunp! mikan, 1ieHa aejIieHus
[[Ixanpr MOTYT OBITH OTHOCTOPOHHUE U ABYXCTOPOHHHUE, B 3aBUCUMOCTH OT

nosioxkeHus HyJis1. Ecin «0» HaxoIuTes B LIEHTPE MIKaJbl, TO TaKas JABYCTOPOHHSS
IIKaJIa Ha3bIBAE€TCs CUMMETPUYHOM. I1IKansl XapakTepHU3yrOTCs YACIOM JEJIEHUN,



JUTMHOM JCJICHMS, LICHOM JICJCHUS, TUana30HOM MMOKa3aHUM, 1uana3oHoM
W3MEPEHNUH U MPEAECTIaMU U3MEPECHUM.

[enenue - 3T0 NPOMEKYTOK MEXKIY ABYMS COCETHUMHU OTMETKAMU IIKAJIbI.
JlnuHa neneHus - 3T0 pacCTOSHUE, U3MEPEHHOE MEXKITY OCEBBIMHU JIBYX COCEIHUX
OTMETOK MO BOOOpakaeMoil JINHUU, TPOBEICHHON Yepe3 CEPEIMHbBI CaMbIX
KOPOTKHX OTMETOK IIIKAJIbI.

JlnanazoH nmokaszaHuii - 3T0 00J1aCTh 3HAYSHUH IIKaJIbl, OTPAHUYECHHAS
HAaYaJIbHBIM U KOHCYHBIM 3HAYCHUAMU. J[Mama3zon u3aMepeHuit - 370 00IacTh
3HAYEHHUU BEJIMYHH, JJISI KOTOPOM HOPMHUPOBAHA MPEICIIbHAS JIOITYCTUMAs
norpemHocth. [Ipenen uamepeHus - 3To HAaMOOJbIIEE UM HAUMEHBIIIEE 3HAUCHUE
nuanasoHa u3Mepenus. Ha kaxxmom auana3zoHe mpuOop UMeeT JaBa mpeaena; -
BEPXHUU MIpEAE, ~-HUKHUM TTPEAEI.

[lena neneHus - 3TO pa3HOCTh 3HAYEHU BEJIUYMH, COOTBETCTBYIOIINX JIBYM
COCEJTHUM OTMETKAaM IIIKAJIBI.

Ilepen Tem, kKak HAXOIUTh LIEHY JIEJICHUS, BHUMATEIBHO PACCMOTPUTE CaM
puOOP: YTO OH U3MEPSIET, B KAKUX €MHUIAX, €T0 UCIIPABHOCTH. JTO MO3BOJIUT
HAapUCOBATH MOJIHYIO KapTUHY ITPOBOJIUMOTO OIIBITA 10

OIPEICJICHHUIO TOM WJIM MHOU BeJm4uHbl. Haliiure Ha mkasne .
JBa OJIMYKAUIIKX IITPUXA, BO3JIE KOTOPHIX HAITMCAHBI 12
YHCJIOBBIC 3HAYECHUS BEJIMYMHBI. [locunTanTe CKOJIBKO MEXIY
HUMHU JIEJICHUI (HO HE IITPUXOB). 2

Ha »TOoM pucyHke B KpymHOM MaciuTade nokazaHa
HIKajia MeH3ypKu. OnpenenuM HeHy AeJIeHUs MEH3YPKH.

T

a) BbIOMpaeM ouudpoBaHHble WITpUxu 16 u 12
0) MEXAy HUMHU 4 enieHus (IPOMEKyTKOB) |£!"_1_|
B) BbruncisgeM: (16 - 12) : 4nenenus = 1 /nen.

OrtBer: 11eHa AejieHuii = 1 /nel.
T

.
’

[lena pneneHuil MIKaJIbI M3MEPUTEIBHOTO MNpuUOOpa - BakHas (puanyeckas
BenuunHa. C Hel Bbl OyJieTe CTalKuBaThes oueHb yacTo. [loaTomy chopmynupyem
IIPABUJIO JJISI €€ BEIYMCIICHUS.

YToObl NOJACUYUTATD LIEHY JCJICHUHN MIKAJIbI, HY>KHO:

a) BBIOpAThH Ha IIKaJE JABa OJMKANUIINX OIU(POBAHHBIX IITPUXA,;
0) COCUHUTATh KOJUYECTBO JICTICHUN MEXKTY HUMU;
B) Pa3HOCTh 3HAYCHW OKOJIO BBIOPAHHBIX INTPUXOB PA3JACIUTh Ha

KOJIMYECTBO JICIICHUMN.
3a1aHus K pelIeHHuIo!
OrnpenenuTe XapakTePUCTUKH IIKaJ CIASAYIOIINX U3MEPUTEIIbHBIX TPUOOPOB:
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Pelienrie pekoMeHIyeTCsl MPOU3BOANTH B CIAEAYIONIEH MTOCIEA0BATEIbHOCTH:
1. Llena neneHust IKabl

2. ITpenenbl mIkaibl

3. IlorpenrHoCcTh U3MEPEHUS

4. 3anummuTe pe3ysbTaT U3MEPEHUN

OTBeThbTE HA CJIeAYIOIIHE BOMPOCHI:

1. Yro Takoe mkajia u3MepUTEIbHOrO mpubdopa?

2. Kakue naMepuTenpHbIe MPUOOPHI M3 MIKOJBHOTO Kypca ¢hu3nku Bl 3HaeTe
(Ha30BUTE HAUMEHOBaHUE MPUOOPA U KaKYI0 (GU3UYECKYIO BETUUUHY UM
U3MEPSIOT);

Ha kakue aBe rpynibl MOXKHO pa3eiuTh BCe U3MEPUTEIbHbBIC TPUOOPHI?
Kaxk onpenenuts neHy JAeneHust H3MEPUTEIBHOTO pudopa’?

Uto Takoe MOTrpeIHoCTh?

Kaxk onpenennTs NOrpemHocTs U3MEpUTEIHLHOTO Tpudopa?

o0k~ W

IIpakTnueckasi padora Ne 2

Tema 3anaTus: Kunemaruka.
Ieab padoThI: 3aKpENUTH NOJYYECHHBIE TEOPETUYECKHUE CBEJICHUS 110 TEME
pelIeHneM 3aad, BbIpadoTaTh MPAKTUYECKUE HABBIKH MO PEIICHUIO 3a/1a4.
Teopernueckas 4acTb
KuHeMaTHKa — pa3[el]l MEXaHHKH, W3y4YaioUMii MaTeMaTHYeCKOe OIHCAHHE
(cpencTBamMM TE€OMETPHUM, alreOpbl, MAaTEeMAaTHYECKOTO aHalu3a...) JBHXKCHHS
UJCAM3UPOBAHHBIX TeNl (MaTepuajibHas TO4YKa, AaOCONIOTHO TBEPIAOE TEJO,
ujeanbHasi )KUJIKOCTb), 0€3 pACCMOTPEHHUS MPUYUH ABUKEHUS (MACChl, CUJT U T. 1I.).
HcxonHple MOHATHS KUHEMATHKH — IPOCTPAHCTBO M Bpems. Hampumep, ecimu
TEJIO JABMXKETCA MO0 OKPY)KHOCTH, TO KHHEMAaTHKa MpPeCKa3bIBaeT HEOOXOIUMOCTh
CYLIECTBOBAHMS IIEHTPOCTPEMHUTEILHOTO YCKOPEHHs 0€3 YyTOUHEHUs TOTrO, KaKylo
OpUpOAY MMEEeT CHia, €ro mnopoxaaromas. I[IpuuymHaMyu BO3HUKHOBEHUS
MEXaHUYECKOTO JIB)KCHHSI 3aHUMAETCS JAPYTroM pas3ziesl MEXAaHUKUM — JMHAMUKA.
['maBHOM 3amayedl KHHEMAaTHKW SIBJIIETCA MaTeMaTH4ecKoe (ypaBHEHUSIMU,



rpagukaMu, TaONMHWIIAMH W T. T1.) ONPEICICHUE TIOJOXKECHHUS M XapPaKTEPUCTHK
JBYKCHHSI TOUEK WM Tel BO BpeMeHHU. JIto0oe ABMIKEHHs paccMaTpHBacTCs B
onpenenéHHoW cucteme oTcuéra. Takke KHHEMaTHKa 3aHUMAeTCs H3yYeHUEM
COCTaBHBIX JBMKCHHUH (IBIKECHUH B JBYX B3aMMHO MEPEMEIIAIONIUXCS CUCTEMAaX
OTCUETa).

YCKOPEHUE. PABHOYCKOPEHHOE JIBUKEHUE

Pasnoycrxopennvim Ha3pIBAETCS NBIKEHUE, P KOTOPOM CKOPOCTH TeJja 3a J00bIe
paBHBIE POMEXKYTKH BPEMEHU U3MEHSICTCS] OJTMHAKOBO.

Ycxopenuem mena Ha3pIBalOT OTHOIICHUE U3MEHEHHS CKOPOCTHU TeJla KO BPEMEHH,

3a KOTOPOE 3TO U3MEHEHHE MPOU3O0IILIO.

YcKopeHue XapakTepusyer ObICTPOTY H3MEHEHHS CKOPOCTH.
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Yckopenue - BekTopHas BenuurHa. OHO MOKa3bIBaET, KAK U3MEHSAETCS
MIHOBEHHAs1 CKOPOCTH TeJa 3a €UHUILY BPEMEHH.

3Has Ha4aJIbHYI0 CKOPOCTh T€JIa M €0 YCKOPEHUe, U3 (GopMyibl (1) MOKHO HAWTH
CKOPOCTb B TI000H MOMEHT BpeMenH: ¥ = Vo + @t (2

J171s1 3TOr0 ypaBHEHUE HYKHO 3aIlMCaTh B IPOCKIUAX HA BEIOPAHHYIO OCh:
Vx=VOx+ axt

Fpaq)HKgM CKOPOCTHU IIPU PaBHOYCKOPEHHOM JIBUYKEHUU SIBJIACTCS

=18

npsmas |- : :

NEPEMEIIEHUE U ITYTH ITPU TPSIMOJIMHEHHOM

PABHOYCKOPEHHOM JIBUKEHUH

ITpenmnonoxum, 4To TENO COBEPIIMIO TIEpEMENIEHNE 3a BPeMs t, IBUTasCh C

yckopenueM . Ecu ckopocTh u3MeHseTcs ot Yoo # 1 yuuThIBasi, 4To,

V=V + 2.nomnyunm

i’r_‘;u + i’r_‘;u +c2r“.tr_ ZF',:,I+JIE
4 2

. = at?
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Hcnonb3ys rpaduk CKOPOCTH, MOKHO OTIPEICIUTH MMPONICHHBIN TEIOM 3a
M3BECTHOE BPEMSI IYTh - OH YUCJIEHHO PaBEH IJIOMIAAU 3alITPUXOBAHHOMN
MTOBEPXHOCTH.
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CBOBOJIHOE ITAJIEHUE TEJI
JIBr>keHue Ten B 0€3BO3AYIIHOM MPOCTPAHCTBE MO ACHCTBUEM CHUJIBI TSHKECTH
HAa3BIBAIOT C60000HbIM NAOCHUEM.
CB00OIHOE TTAJIEHUE - ’TO PABHOYCKOPEHHOE JBUXKEHHUE. Y CKOPEHUE CBOOOTHOTO
MMaJeHUS B JAHHOM MeCTe 3E€MJIM IMOCTOSHHO I BCEX TEJ U HE 3aBUCUT OT MAacCChl
najaroriero tena: g = 9,8 m/c 2
Jlns permeHust pa3IuyuHbIX 3a7a4 u3 pasjaena "Kunemaruka" HeoOX0auMBI 1Ba
YpaBHEHHS:
PP+ £

2

i
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3apauyaNel: Teno, nBUrasch paBHOyCKOPEHHO U3 COCTOSIHMS MOKOS, 3a ISTYIO
CEKYHly IpouuIo nyTh 18 M. Uemy paBHO YCKOPEHHE M KAKOM IyTh MPOIIIO TEJIO
3a5c?

V=0 vy =0 2. . j‘..
ts=4c Foom ?;“‘
hose ——t
5=18 M, . . .
a-Tag -7 | 'E ,; ’i-

c:r;,f.t2 at?

X=X+ Vb4 :>x—;{,:,=?

3a ImATYI0 CEKyHAY TEJIO MPOILIO NYTh S = S5 - $4 U S5 U S4 - PACCTOSIHUSA,

MPOIICHHBIE TEJIOM COOTBETCTBEHHO 324 U 5 C.

2 a
it it & 25
5=_j__4=_(§§—jf);">g= _32'

4

5

v '
L 2184
2502 — 162°

] ]
s, o dnle et g,

=daefe?

OTBeT: TeJ0, IBUTAsICh C YCKOPEHUEM 4 M/C 2 3a5c npouuio 50 M.
3ajaHns K pelieHnIo:
1. JIBwxeHue Ten 3a1aHo ypaBHEeHUsIMU: X1 =3t, X, =130-10t. Korna u rue onu
BCTpETATCS?
2. [lpu paBHOYCKOPEHHOM TPSMOJUHEHHOM JBM)XCHHUH CKOPOCTh Karepa
yBenuamiiack 3a 10 ¢ ot 2 m/c 1o 8 M/c. UeMy paBeH myTh, MPOUICHHBIN
KaTepOM 3a 3TO BpeMs?



3. Yckopenue maniObl, COCKaIB3BIBAIONICH C TIAAKONW HAKIOHHOHW TJIOCKOCTH,
paBHo 1,2 m/c’® . Ha oToM crycke e CKOPOCTh YBEIMYHIACh Ha 9M/cC.
Omnpenenure MOJHOE BpeMsi CIIycKa I1aii0bl ¢ HAKJIOHHOMW TIJIIOCKOCTH.

4. KameHb OpollleH C HEKOTOPOH BBICOTHI BEPTHKAJIBLHO BHU3 C HayaJlbHOU
ckopocThio 1M/c. KakoBa ckopocTs kamus uepes 0,6 ¢ mociie Opocanus?

5. MOTOLMKIIUCT, JBUTAsICh MO XOPOIIEH JOpPOTe C MOCTOSHHOM CKOPOCTHIO
108 xkm/4, npoexan 4/7 Bcero mytu. OCTaBIIYIOCS YacTh IMYyTH MO TJIOXOM
Jopore OH mpoexand co ckopocTeio 15 wm/c. KakoBa cpemHsii CKOPOCTB
MOTOIMKIIMNCTA HA BCEM MMyTU?

6. ABTOMOOWIb ABUTAJICS MO OKPYKHOCTH. [10JTOBUHY JTMHBI OKPYKHOCTH OH
mpoexain co CKopocThio 60 KM/4, a BTOPYIO — eXal cO CKOpOCThio 40 km/4.
Yemy paBHa CpeHsIsI CKOPOCTh aBTOMOOUIIS?

IIpakTnueckas padora Ne 3
Tema 3ansaTua: 3akoHbl Mexanuku HoroToHa.

Henb padoThI: 3aKpENUTh IOJYYECHHBIE TEOPETHUYECKHE CBEIACHUS II0 TEMeE
pelIeHreM 3aJa4, BbIpadOoTaTh NPAKTUUECKHUE HABBIKYU 110 PELIECHUIO 3a/au.
Teopurnyeckasi 4acTb

JlunaMuKka uccienyeT NpUYMHBI JBWXKEHUs Tel. M3BecTHo, yTo I1t0O0O€ TEJo
MU3MEHSET CBOIO CKOPOCTB B PE3YJITATE B3aUMOJEHUCTBHS C APYruMHu Tenamu. Cuiia
€CTh XapaKTEepUCTUKa B3aumonaeucTBusg. OObIYHO cuia o0o3Hauvaercs OykBoil F .
Ecnu Ha Teno AelcTBYeT HECKOJIBKO CHJI, TO OHU CKJIAJbIBAIOTCS KaK BEKTOPBI.
CymMma BceX CuIl JEMCTBYIOLUX Ha TENO, Ha3bIBACTCA paBHOAEHCTBYIOMEN R

R=FE+F,+F+..

Macca ecth xapakTepuctuka WHEpTHOCTH. OOBIYHO Macca o0o3HayaeTcsi OyKBOU
m. Macca — cyTb CKaJisIp, crujla — CyTh BEKTOpP. B OCHOBE NTMHAMMKH JIeXkKaT TpH
3akoHa HerotoHna. IlepBriii 3ak0H HbprOTOHA yTBEpKIAET, YTO CYIIECTBYIOT TAKHE
CUCTEMBI OTCYETa, B KOTOPBIX, €CIM HA TEIO HE AEHCTBYIOT HHUKAKUE BHEIIHUE
CUJIbl, OHO JBWXXETCS PABHOMEPHO U MPSAMOJMHEWHO. Takue CUCTEMBI OTCYETA
Ha3bIBAIOT MHEPLUHUAIBbHBIMA. BTOpOoi1 3akoH HproTOHA yTBEpKIaer, 4ro, €ciid Ha
TeJI0 Maccoi m aeucTByeT cuia F, To yckopeHue Tena, a OyJeT paBHO

_ I
a4 =—.
m
Tpetuit 3akoH HbploTOHA yTBEpXkKIAeT, UTO, €CJIM HAa TEJIO A CO CTOPOHHI Tena B
nerictByetr cuia Fga, To Ha Teno B co croponsl Tena A aeiictByeT cuia Fg,

prYeM Ipa == lap

Buawbl cui:

1. Cuna ynpyeocmu. Ita cuna Bo3HuKaeT npu Aedopmainuu Teiaa. CBOWCTBO CUJIBI
ynpyroctu F  TakoBo, uyto mnpu HeOonbmux gedopmamusx Ax , F

IpONOPIMOHAIbHO AX U HampaBieHa npotuB aepopmauuu. Koadpduuuent



MIPOTIOPIIMOHAILHOCTH K HOCHUT Ha3BaHUE KOAP(MUIMEHTAa KECTKOCTH. Takum
obOpazom,

F =-kAX

2. I'pasumayuonnas cuna. I3BeCTHO, 4TO BCE TeJIa MPUTIATUBAIOTCS APYT K APYTY C

cuiioil F mponopuronanbHOM Macce Kak0ro Teja my U mp, 1 00paTHO

IIPONOPLMOHAIBHON KBaJIpaTy paccTostHusA R mexay temamu.
- nJ]”.P]

F= G

R-

G =6,672-10" Hwm?/xr®.

rae Ry — pagmyc 3emumn, M — macca 3emiu. Y ckopeHnrue cBOOOIHOTO TIAJCHUS g
HE 3aBUCUT OT MAacChl MPUTATHMBAEMOIO Te€ja, MO3TOMY BCE Tella MalarT C
OJIMHAaKOBBIM yckopeHueM. Ha mosepxHoctu 3emiu, rae H paBHo Hymo, g<9.8
M/c?.
3. Bec mena. Becom Tema P Ha3pBalOT cuily, KOTOpas JAaBUT HA OMOPY WU
pacTAruBaeT MoJABEC. JTa CWia BOOOIIE MPUIIOKEHA HE K Tely, a K OlOope WU
MOJIBECY; HA TEJNO >KE€ JEHCTBYET HOpPMalbHas peakius OIOpbl WIM CHja
HaTsDKEHUs HUTU. Bec Tena MokeT ObITh paBeH CHIIE TSXKECTH, a MOYKET ObITh U HE
paBeH. Hammpumep, eciu Teno JeXUT Ha TOPU30HTAIBHOM IUIOCKOCTH, TO BEC TeJla
PAaBEH CHJIE TSDKECTH, a €CIIM Ha HAKJIOHHOM, TO HET.
4. Cuna mpenus. Cuinoil TpeHust Frp Ha3pIBalOT CHily, KOTOpas NPENsTCTBYET
JBUKEHUIO, T.€. HalIpaBJICHA IPOTUB CKOPOCTH, U PaBHA

Xoa padorsi:

3amava. ['py3bl oaumHakoBoil Maccel (My=NMLp=0,5 Kr) COEIMHEHBI HUTHIO U
NEPEKUHYTHl Yepe3 HEBECOMbBIA OJIOK, YKPEIUIEHHbIM Ha KOHIEe crona (puc. 2.1).
Koaddumment tpenus rpysa mp o cron u =0,15. Ilpenebperast TpeHueM B 0J10Ke,
OTIPEIETUTh: a) YCKOPEHHE, C KOTOPBIM ABMXKYTCSI TPY3bl; 0) CHIIy HATSKCHHS
HUTH.

Hauno: mp=m,=0,5 xr; u =0,15.

Haiitn: a, 7.

N
Pemienue +
ITo BTOpOMY 3aKOHY HBIOTOHA ypaBHEHHS F, l: T
JIBUKEHHUS TPY30B UMEIOT BUI: T
kJ
ma=mg-T, m,g
mya =T - um,g;
m1a+m£a:mwg—ym_,g OTK a
> OTIYA Puc, 2.1 ™49
4o (m—pm)g _ (05-015-0598 _ .
m, +m, 0,5+0,5 ' M/CZ.
)

T =m,(g—a)=0,598-417)=2,8211
Otser: a=4,17 m/c?, T=2,82 H.



Conep:xxanue orvyera, d¢opmMa u mnpaBwia odopMieHHs O0TYeTa O
BBINIOJIHEHHOH padore: ycTHoe coobmieHue. [loaroroBka ycTHOTro cCOOOIEHUS.
O1eHKa peleHHbIX 3a/1a4.
Ienb paGoTHI:
- HAy4YUThCS CaMOCTOSITENIBHO oJ10MpaTh UH(pOpMaIHIO,
CHUCTEMAaTHU3UPOBATh U OGOPMIISTH B BHJI€ COOOIIIEHUS IO 3a/JaHHOM TeME;
- MOJIyYUTH OTBIT YMEHUS MyOJIMYHO BBICTYIIATh.

3aHaHHH H BOIIPOCHI JIA q)OpMI/IPOBaHI/IH U KOHTPOJA BJaJACHUA
KOMIICTCHIUAMM.

3ajaHns K peleHmnIo:

1. Tlocne ynapa TEHHUCHOM paKETKON MSYMK MAacCOM 5 T MOTy4Ynsl YCKOpEHUe
12 m/c? KakoBa ciia ynapa?

2. e cumnsl o 200 H xaxmast HampaBlieHbI TOJT yTIIOM 120° IPYT K OpYTY.
Haninnre paBHOIECUCTBYIOMIYIO CUITY.

3. Ilox meiicTBEM HEKOTOPOH CHIIBI TIEPBOE TEJIO MPHOOpPETAET YCKOPEHHUE a.
[Tox neficTBueM BiBoOe OOJIbIIIEH CHUIIBI BTOPOE TEJIO MPHOOpETAET
YCKOpPEHHUE B 2 paza MEeHbIIE, 4eM nepBoe. Kak 0THOCUTCSE Macca meEpPBOTO
TeJIa K Macce BTOPOro?

4. Ecnu npy>XrWHa U3MEHIIA CBOIO JJIMHY Ha 6 CM MOJI IeHCTBUEM Tpy3a
Maccoit 4 Kr, To Kak Obl OHa PaCTIHYJIACh MO ACHCTBUEM Tpy3a Maccou 6
KI?

5. Cuna 10 H cooGuiaer texy yckoperne 0,4 m/c?. Kakast crta cOOOIIHT
STOMY K€ Teny yeKkopeHue 2 m/c>?

6. Manpunk Maccoi 50 Kr, CKaTUBIIMChH HA CAHKAaX C TOPBI, Mpoexas 1Mo
TOPU30HTAIBHOM Jopore 10 octaHoBkH 20 M 3a 10 c. Haiinute cumy TpeHus.

IpakTnueckas padora Ne 4 Tema 3aHsTus: 3aKOHBI COXPAHEHUS B MEXaAHUKE.

Heap padoTbl: 3aKpenuTh IMOJTYYEHHbIE TEOPETUUYECKUE CBEIACHUS IO TEMeE
pelIeHneM 3aa4, BIpaboTaTh MPAKTUYECKUE HABBIKH M0 PEIICHUIO 3371a4.

Teopurnuyeckass 4acTb
DHeprusi — yHUBEpcaJbHasi Mepa pazInuHbIX (HOPM ABWKEHHUS MaTepUabHBIX
O00OBEKTOB M UX B3auMojieicTBUs. KonruecTBEHHOW XapaKTepUCTUKOW Mpolecca



oOMeHa PHepruer Mexay B3auMOJCHCTBYIONIMMH TelaMH SBIsSeTca (pu3nueckas
CKAJIIpHASI BETMYMHA — padoTa CUJI.
MomuocTs — ¢u3nueckas CKalspHas BEIMYMHA, XapaKTEpU3YIOIlas CKOPOCTh
COBEpILIEHUS PAOOTHI:
p-94

dr
MomHocTh, pa3BuBaeMasi CUJIOM B JaHHBII MOMEHT BpPEMEHHU, paBHA
CKAIIIPHOMY TMPOU3BEIACHUIO BEKTOpA CHJIbI Ha BEKTOP CKOPOCTH, C KOTOPOW
JBUKETCS TOUKA MPUII0KEHHS 3TON CUJIBL:
KoHcepBaTuBHasi cujia — cuja, paboTta KOTOPOM NMPHU MEPEMEIICHUU U3 OJIHOTO
MOJIOKEHUS B IPYTrO€ HE 3aBUCUT OT TPACKTOPHUH MEPEMEILECHHUS, a 3ABUCHUT TOJIBKO
OT HAYaJIbHOTO M KOHEYHOTO MoJjokeHWid Tena. CuioBoe 1moisie, B KOTOPOM
KOHCEPBAaTHUBHBIE CWJIBI COBEPIIAIOT padOTy, Ha3bIBAECTCAd MOTEHUHAJbHBIM
noJieM.
KuneTrnyeckass JHeprusi - MEXaHWYECKas DOHEPrus BCSIKOTO CBOOOIHO
JOBUKYLIETOCS  TeJda, YWUCICHHO paBHas paboTe, KOTOPYH  COBEPIIAIOT
JEUCTBYIOLIME HA TEJIO CUJIBI IIPU €T0 TOPMOKEHHUH JI0 MOJTHOU
OCTAHOBKH:

mv?

E,=A=

IoTeHUMaJbHAsT JHEPrHsi — OTO MEXaHUYeCKas OdHEPIHs CHUCTEMBI Tell,
orpejessieMasl UX B3aUMHBIM PACIIOIOKCHHEM U XapaKTEePOM CHIT B3aMMOICHCTBHUS
MEXTy HAMH.

OTcrofa, Kak 9acTHBIC CIydau, ONMPEACIIAIOTCS: a) MOTCHIIMAIbHAS SHEPrus Tela
Maccoi mHua Beicore h

FE, = mgh:

0) moTeHIMAIbHAs YPHEPTHUS YIPYToaehOPMUPOBAHHOTO TEa

. kx?

n 3

E

rie K— koaddunpent ynpyroctu (st IpyXHUHBI — KECTKOCTD).

IlonHasi JHeprusi MEXaHWYECKOW CHCTEMBI — pPaBHA CYMME KHHETHYECKOW W
MOTEHUUAIBHON DHEPTUM: w = & + ..

MexaHn4deckue CUCTEMBI, Ha Tela KOTOPBIX IEUCTBYIOT TOJBKO KOHCEPBAaTHUBHBIC
CWIbl (BHYTPEHHHUE U BHEIIIHUE) HA3bIBAIOTCS KOHCEPBATUBHBIMM cucTeMamMu. B
TaKUX CHUCTEMAX BBINNOJHACTCS 3aKOH COXPAHEHHUS MEXAHUYECKON JIHEePruu:
E,+E, =W =congt,

T.C. OJIHAA MeXaHU4YecKasi JHEPIrusl KOHCEPBATHUBHOM CHCTEMbI CO BpeMeHeM
He U3MEeHseTCs.

Xoxa pa6oTsi:

3agaya 2. ABroMoOWIb Maccodl 1,8 T aABMXKETCS B TOpY, YKIOH KOTOPOH
cocrapimsier 3 M Ha kaxable 100 m mytu (puc. 2.3). Onpenenuts: a) padory,
COBEPILIAEMYIO IBUTATEJIEM aBTOMOOMIISI HA MYTH 5 KM, €CJIH KOA(PPUIIUEHT TpeHUsI
pasen 0,1;

0) pa3BHBaeMyl0 JABUTATEJIE€M MOIIHOCTh, €CJIM M3BECTHO, YTO 3TOT MYTh OBLI
MPEOJIOJIEH 32 5 MUH.



HMano: m= 1800 kr; sinoa = 0,03; s= 5000 m; u = 0,1;
t=300 c.
Haiitu: 4, P.

Pemenune
A=Fs+ F,__s

F, =mgsine, F,, = #mg cos &; A=mgs(sin & + g cos &); A= mgs(sin & + 1 cos &);

mp =2 F'He

A
.

[ToncTaBiisst 4UuCliOBbIE JaHHbIE, TonyduM: 4 = 11,5- 10° Jx, P=38,3: 10° Br.
OtBer: A=11,5 MJIx, P = 38,3-xBT.

Conep:xxanue oryera, d¢opmMa u mnpaBwia odopMieHus OT4YeTa O
BBINOJIHEHHOH paboTe: ycTHOE cooOmieHue. [1oaroTroBKka yCTHOTO COOOIICHHUS.
Or1eHKa peIIeHHBIX 3a/1a4.

Ienb paGoOTHI:

- HaY4YUTbLCA CaMOCTOATCIIBHO HOI[6I/IpaTI> I/IH(i)OpMaI_[I/II-O,

CUCTEMATU3UPOBATh U OPOPMIISITH B BUJIE COOOUIEHUS 1O 33JaHHOU TEME;

- IOJIYYUTD OIIbIT YMCHU HY6HI/I‘—IHO BBICTYIIATD.

3allaHHSI H BOIIPOCHI JIsA q)Ole/IpOBaHl/IH U KOHTPOJA BJIaJICHUA
KOMIICTCHIIUAMM.

3aiaHu K pelleHuIo:

1.

JBa mapuka maccamu 2 1 4 Kr ABUTAIOTCS CO CKOPOCTSIMH COOTBETCTBEHHO
5 u 7 m/c. OnpenenuTh CKOPOCTH IAPOB MOCIE MPSIMOTO HEYIIPYToro yaapa
B Ciyyasx: a) OOJbIIMI IIap JOTOHSET MEHbIUWM; 0) IIaphl JBUTaIOTCS
HaBCTpeuy APYT APYTY.

Onpenenuts paboTy, COBEpIIaeMyI0 MpHU MoAbeMe rpy3a maccoit 50 kr mo
HAKJIOHHOM TIJIOCKOCTH C YIJIOM HAaKJIOHA 30° k TOPU30HTY Ha paccTtosiHue 4
M, €CJIM BpeMsl ojibeMa cocTaBiseT 2 ¢, a kodddumueHt tperus 0,006.

C GamHM BBICOTOM 35 M ropu30HTAILHO OpolieH kameHb Maccou 0,3 Kr.
[Ipenebperasi CONMPOTHUBICHHEM BO3/lyXa, OINPEACIHUTh: a) CKOPOCTh, C
KOTOpPOM OpoIlleH KaMeHb, €Ciu 4Yepe3 1 C mociie Hayajga JBMOKCHHUS €ro
KuHeTH4Yeckas sHeprusi paHa 60 J[x; 0) MOTEHIIMATBLHYIO SHEPTUIO KaMHS
yepes 1 ¢ mocie Havaga JBUKEHUS.

[lyns maccoit 10 1, jereBiIas TOpU30HTAIBLHO CO CKopocThio 500 m/c,
[oIagaeT B OAJUIMCTHYECKMH MAATHUK JIUHOM | M M Maccod S5 kr u
3acTpeBaeT B HeM. OnpeaenuTh yroia OTKIOHSHUSI MasiTHUKA.

Kamenp maccoii 0,2 Kr OpoCuiIM MoJ| yriioM 60° k TOPU30HTY CO CKOPOCTBIO
15 m/c. HailTu KuHETUYECKYI0, MOTEHUUALHYIO U MOJHYIO SHEPTUIO KaAMHSI:
a) crycTs 1 ¢ mocie Hayana JBUXKEHHUA; 0) B BBICHIEH TOYKE TPACKTOPHUHU.
ConpoTuBiieHHEM BO3/1yXa MpEeHEeOpeYb.

Teno maccoit 5 kr magaet ¢ BbICOTHI 20 M. OnpenennTh NOJIHYIO SHEPTHUIO
Tela B TOYKE, HAXOSIIEHCS OT IMOBEPXHOCTM 3EMJIM HA BBICOTE 5 M.



Tpenuem Tena o Bo3ayx mpeHeOpedb. CpaBHUTH 3Ty OJHEPTUIO C
IIEPBOHAYAJILHOM SHEPIUEH Tena.

IIpakTuyeckas padora Ne 5
Tema 3anaTusi: OCHOBBI MOJIEKYJIAPHO-KHHETHYECKON Teopun. UneanbHbIi
ras.

Heab padoThl: 3aKpeNUTh MOJIYYECHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHreM 3ajiad, BbIpaboTaTh MPaKTUYECKUE HABBIKH M0 PEIICHUIO 33]1a4.

Teopurnyeckasi 4acTb
B ocHOBE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM JIEKAT TP OCHOBHBIX IMOJIOKEHHUS:
1. Bce BemecTBa — xxujikue, TBEpbIe U ra3000pa3Hbie — 00pa30BaHbI U3
MEJbYANIIUX YaCTHUIl — MOJIEKYJI
2. ATOMBI U MOJIEKYJIbI HAXOJISITCSL B HEMPEPHIBHOM XaOTHYECKOM JIBHXKCHUHU.

Macca oHOM MOJIEKYJIBI Mg BhIpaxkaeTcs popMynoit
A

I\IA
KonuuecTBOoM BelecTBa v Ha3bIBAETCS OTHOIIEHHUE YUCIa MOJIEKYI N K Uuciy
ABorazipo N :

My =

N,
Konnentparueit Mojekys n Ha3pIBae€TCsl OTHOIICHUE Yncia MOJIeKys N B o0beme
V k aToMy 00BEMY V:

.r

V_

- —.

JlaBneHue p MOXHO BBIPa3UTh ClEAyroIIen Gpopmyion
1 2
pP= Emon (v‘>

OTO ypaBHEHHE HOCUT Ha3BaAHHE OCHOBHOTO YPABHEHMS MOJIEKYJISIPHO
kuHetnueckoid Teopun (MKT) razoB. 910 ypaBHEHHE MOXKHO MEPENNUCATH B BUJIE
CpenHsass KHHETUYECKast SJHEPTUs

3
(ER> =—kT ,

2 rae k—mocrosunas boapiimMana.
ypaBHeHHe MeHnneneeBa-Knaneiipona

R (LAY ) T
p=—=RY, R=k\V.=8330 2
M ’ Monu K
rac — YHUBCPCAJIbHAsA ra30Bast
IIOCTOsAHHAs.

Xoxa padoThi:



Kakoii 00bem 3anumatot 100 Monb pTyTH?
Hano: p = 0,2xr/mMo5b, p = 13600 KF/M3, v = 100 monw. Haiitu: V

Penrenmue.

.y U2 Rr/noms - 10U yoe

Al = v F=" = « 00013 0",
m=pk=pv; =, 13600 kr/n’

OtBet: V= 0,0015 M,

Conepxkanune or4vera, d¢opma u mnpaBuwiaa oGopmMJeHHA OTYeTa O
BBINOJIHEHHOH padoTte: ycTHoe coobuieHue. [loaroroBka ycTHOro cOOOUICHUS.
OneHka pemeHHbIX 3a/1a4.
Ilenb paGoTHI:
- HAy4YUTHCS CaMOCTOATEJIEHO noJ10MpaTh UH(pOpMaIHIO,
CUCTEMATU3UPOBATh U OPOPMIISITH B BUJIE COOOUIEHUS 1O 33JaHHOU TEME;
- MOJIYYHUTh OIBIT YMEHHUSI yOJIMYHO BBICTYIATb.

3aganuss M Bonmpochl s  (GOPMHPOBAHMS M  KOHTPOJIS  BJIaJeHUS
KOMIIETEHIUSIMH.

3aiaHuA K pellIeHUIo:

1. B 6ammone naxoautcs 600 T Bogopoaa. Kakoe KoJIMuecTBO BEIIECTBA 3TO
COCTaBJISICT?

2. CpenHssi KWHETUYECKask SHEPTUS MOJIEKYJT UJ1€aIbHOTO Ta3a YBEJINYUIach B
4 pa3za. Kak npu 3ToM U3MEHUIIOCH IaBJIEHUE ra3a Ha CTEHKH cocyaa’?

3. CpaBHuUTE MacChl aproHa U a30Ta, HaXO/ASIINECS B COCYAaX, €CIIU COCY/IbI
COJZIepKaT paBHbIE KOJINYECTBA BEILIECTB.

4. B cocyne A Haxogutcs 14 T MonekyssipHOro a3ora, B cocyne B — 4 r renus.
B kakoM cocyzie HaxoauTcst O0JbIIee KOJIMYECTBO BelecTBa’?

5. O6BéM 12 Mois asota B cocye mpu temneparype 300K u naBnennn 10°ITa
paBeH V;. Uemy paBeH 00bEM 1 Mo a30Ta IpU TaKOM K€ JIaBJICHUU Ta3a U
BJIBO€ OOJIbINIEH TeMIiepatype?

6. Ompenenure Maccy BO3yXa B KJIACCHON KOMHaTe pazmepamu S5x12x3 m npu

Temmnepatype 25° €. IIpHHSATD [TOTHOCTB BO3/yxa paBHoH 1,29 Kr/M°.


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

IIpakTnyeckas padora Ne 6

Tema 3ansiTusi: OCHOBbI TEPMOJAMHAMHKH.

Heab padoThl: 3aKpeNUTh MOJIYYECHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHreM 3a7a4, BIpaboTaTh MPAKTUIECKUE HABBIKH M0 PEIICHUIO 3a71a4.

TeopeaneCRaﬂ 4acTb

BHYTpCHHHH OHCPTUA HACAIIBHOT'O OAHOATOMHOI'O I'a3a IIPAMO IIPOIIOPHHOHAJIBHA

ero abcoMoTHOM Temrneparype. PaboTa BHEIIHEHW CHIIbI, U3MEHSIOIIEH 00bEM raza

paBHa A =paV  PaGora camoro raza, rie p - naBiieHue rasa. llepBsiil 3aK0H
TEPMOJMHAMUKN: N3MEHEHUE BHYTPEHHEN SHEPTUU CUCTEMBI IIPU ITEpEXoie €€ u3
OJIHOTO COCTOSIHUSI B IPYTO€ paBHO CyMMe paOOThl BHEIIHUX CHJI U KOJIMYECTBA
TeIIoTHI, NepenanHoro cucreme: AU = A +(

BHyTpeHHsIs1 SHEpPTHUsl CUCTEMBI TEJT U3MEHSIETCS TPU COBEPIICHUU PaObOThI U MPHU
nepeaaue KoJM4ecTBa TeIIOThl. B Kak/IoM coCTOSHUM cucTeMa 00J1aiaet
ONpEIEIEHHON BHYTPEHHEN YHEPTHUEH.

Bunae! uzonpoueccos: 1. M3oTepMuyeckuii - BHyTPEHHSISI SHEPTUs HE MEHSIETCS; 2.
N30xopHbIi — 00bEM raza He MEHSIETCS M IOATOMY paboTa ra3a paBHa HYJIIO;
3.u300apHbIii-iepeaBaeMoe ra3y KOJU4eCcTBO TEIUIOThI UAET HA U3MEHEHHUE €ro
BHYTPEHHEH 3HEPTUH U Ha COBEPIIECHUE padOThI IPH MOCTOSTHHOM JIaBJICHUH; 4.
AnnabaTHBIN — IPU aI1abaTHOM MPOIIECCE KOJIMYECTBO TETUIOTHI PABHO HYIJIIO.

Xoxa padoThi:

3agaua:

[Tpu yBenuuenuu napnenus B 1,5 paza o0bem raza ymenbiunics Ha 30 mi. Haiitu
MEePBOHAYAIILHBIN 00BEM.
JaHo: Pemenue.

PF=pfli"-Ar):

A TR Y o T R I AR Y ol
Al =20mn. G3 = 13AF ) F=3a =3 Wi =90 s
Haiitu: V. OtBet: V =90 M.

P=158,


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:xxanue orvyera, d¢opmMa u mnpaBwia odopMieHHs O0TYeTa O
BBINIOJIHEHHOH padore: ycTHoe coobmieHue. [loaroroBka ycTHOTro cCOOOIEHUS.
O1eHKa peleHHbIX 3a/1a4.
Ienb paGoTHI:
- HAy4YUThCS CaMOCTOSITENIBHO oJ10MpaTh UH(pOpMaIHIO,
CHUCTEMAaTHU3UPOBATh U OGOPMIISTH B BHJI€ COOOIIIEHUS IO 3a/JaHHOM TeME;
- HOJIYYHUTh OIBIT YMEHHSI TyOJIMYHO BBICTYIATb.

3aganuss u  Bompochl i (GOPMHPOBAHMS M KOHTPOJIS  BJIaJeHUS
KOMIIEeTEHIUSIMH.

3aiaHu K pellleHuIo:

1. Ha ckonbKo U3MEHUTCA BHYTPEHHS SHeprus reiaust maccoit 200 r npu
YBEIIMYEHUHU TEMIIEPATYPHI Ha 20°C?

2. Kak n3MeHsieTcsl BHyTPEHHSISI SHEPTHS OJJHOATOMHOTO Ta3a Mpu U300apHOM
HarpeBaHuM? IPU N30XOPHOM OXJIAKICHUU? IIPU H30TEPMUYECKOM CIKATHU?

3. Kakyto paboty coBept Bo3ayx maccoid 200 T rpu ero uzooapHom
HarpeBannu Ha 20K? Kakoe KOIu4ecTBO TEIIOTHI €My IIPH TOM COOOTHIIN?

4. ]Inst n1300apHOTO HArpeBaHMs Iras3a, KOJIMYECTBO BeulecTBa KoToporo 800 MoJib.
Ha 500K emy coobmunu kojauuecTBo TerioTel 9.4MJIx. Onpenenuts paboTy rasza
Y TIpUpalICHUE €ro BHYTPEHHEN SHEPTUU.

5. O6BEM KrcIopoaa Maccoii 160 r, Temmeparypa kotoporo 27°C, mpu n306apHOM
HarpeBaHUM yBenu4ywics BaBoe. Haittu paboTy rasa npu paciipeHuu.

6.Ckoabpko JipoB Hamo ckedb B euke ¢ KI1/] 40%, aro6s1 momyunts 13 200 Kr

cHera, B3sToro npu temmeparype -10° C, Boxy mpu 20°C?

IIpakTuyeckas padora Ne /
Tema 3anaTHA: DJIEKTPUUYECKOE TOJIE.

eab padoThl: 3aKpeNUTh MOJYYSCHHBIE TECOPETUUECKHE CBEACHUS 110 TEME
pelIeHneM 3aj1ay, BhIpaboTaTh MPAKTUYECKUE HABBIKHU IO PEIICHUIO 3a/1a4.

Teopurnueckasi 4acTb



[Tpu mokoe 3apsA10B UX B3aUMOACHCTBHE HA3BIBAIOT AJIEKTPOCTATUIECKUM
(anexktpuyeckum). [Tpu 1BMKEHUH 3apsiIOB UX B3aUMOJEHCTBHUE OyI€T OTIIMYATHCA
OT 3JIEKTPOCTATUYECKOr0. JIOTOTHUTENBHOE B3aUMOICHUCTBHUE 3apsI0B,
0OYyCJIOBJIEHHOE MX JBMYKEHUEM, HAa3bIBA€TCS MAarHUTHBIM. B 00111eM ciiyyae npu
JBUKEHUU 3apsAJI0B UX B3aUMOJICHCTBUE SIBISECTCA DIACKTPOMArHuTHBIM. Cuiia
B3aMMOJICUCTBHS IBYX TOUCUYHBIX AJIEKTPUUECKHUX 3apsAI0B TIPSIMO
MPOTOPIIMOHANIbHA BETMYMHE 3aps0B U 0OpaTHO MPOIMOPIIMOHATIBLHA KBaApaTy
PACCTOSIHUS MEXTY HUMHU.
F_ka.a4
T* ,rAe qq - BenmuuHa nepsoro 3apsaa (Ki), q; - BenmmunHa BToporo

3apsina (Ko), r - pacctostaue Mexay 3apsaamu (M), k - koadurment
nponopuuonansHoctu (k = 9-10° H-m? / Kin?).
YcnoBus A BeinoaHeHus 3akoHa Kysona:

1. J{oKkHBI OBITH TOUEUHBIE 3aPSIJIbl

2. 3apspKeHHBIC TeJla TOJDKHBI OBITH HETTOABHUKHBIMH.
HanpspokeHHOCTD 3IEKTPUYECKOTO MOl paBHA OTHOIIEHHUIO CHIIBI, C KOTOPOM ToJIe
JICHCTBYET Ha TOYCHUHBIH 3apsi/l K 9TOMY 3apsiay.

- F

q.
OJIEKTPOEMKOCTD
- XapaKTepHU3yeT CIIOCOOHOCTh JABYX MPOBOJHUKOB HAKATUIMBATD JICKTPUUCCKUN
3apsia.
- He 3aBucuT oT q 1 U.
- 3aBHCHUT OT T€OMETPHUUYECKUX pa3MepOB ITPOBOAHUKOB, HX (POPMBI, B3aUMHOTO
PACIIOJIOKEHMUS, FIIEKTPUIECKUX CBOMCTB CPeJIbl MEK1y MPOBOIHUKAMMU.

-q:- consl
¢ U

-1 . 1

¢ u -"n

Enunniet usmepenns B8 CU: ( ® - dapan )

DJIEKTPOEMKOCTh IIOCKOTO KOHJICHCATOpa

BxiroueHue KOHACHCATOPOB B JIEKTPUUECKYIO 1IETIh MapajijieIbHOE U
MOCJIEIOBATEIHHOE

Toraa obmras snextpoeMkocTh (C):

MIPY MapajuIeIbHOM BKIIFOUCHUH

C=C,+C,

IIpH MOCJICAOBATCIIBHOM BKIIIOYCHUH



T
coo- -
c ¢ 6
OHEPI'UA 3APSAXKEHHOI'O KOHJAEHCATOPA
KoHJieHCaTOop - 3TO CUCTEMA 3apsKEHHBIX TeNl M 0071a/1aeT YHEPIUEi.
DHeprus 1060ro KOHAEHCATOPa:
2
Y g
¢
DHeprus KOHIEHCATOpa PaBHA PabOTe, KOTOPYIO COBEPIIUT JIEKTPHUECKOE M0JIE
npy cONMKEHNH TIJIACTUH KOHJIEHCATOPa BILIOTHYIO,
WM paBHA paboTe 10 paseeHNIO MONOKUTEIbHBIX U OTPHIATENBHBIX 3apsJIOB ,
HE0OXO0IMMOM NPH 3aps/iKe KOHJEHCAaTopa.

W

Xoxa padoThI:

3amaya. C kakoil Cuioi B3aMMOIEUCTBYIOT JBa 3apsaa 2 no 10 vKu,
HaXOJSIINECS Ha PACCTOSIHUM 3 CM JIpYT OT Apyra?

Jano: Pemienue:
| ==
g mtm = 10 Kn: £ kﬂl"—l ay ¢ H W0TKD 107K
=3 e = r~ Ka® 3w )
A
=3-10 " »1. =107H=1wmH
Haiitu F.

Oteer: /=1 MH.

Conepxkanue or4yera, ¢opma u mnpasuwjaa odopmieHHs OT4YeTa O
BBINOJIHEHHOH pabore: ycTHOoe cooOmieHue. [loaroroBka ycTHOTO COOOIICHMUS.
OueHka penieHHbIX 3a1a4.
[ens paboThI:
- Hay4YUThCA CaMOCTOSITETIHO noa0upaTh uHbOpMaInIio,
CUCTEMATU3UPOBATH U OPOPMIISITH B BUJIE COOOIICHUS TI0 33JaHHON TEME;
- MOJTYYUTD OTBIT YMEHUS IMyOJIMYHO BBICTYIIATh.

3aganus u Bompochl s (GOpMHUPOBAHMA W KOHTPOJS BJIAJACHUS
KOMIIETCHLIUSIMH.

3ajaHus K peleHunIo:

1. Ha kakom paccrosauu Apyr ot apyra 3apsiasl 1 MkKi u 10 aKn

B3aUMOJIEUCTBYIOT ¢ cuioit 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

2. Bo ckonbko pa3 cuia 3JeKTPUYECKOT0 OTTAIKUBAHUS MEXKITY TBYMS
AIIEKTPOHAMHU OOJIBIIIE CHIIBI UX TPABUTAIIMOHHOTO MPUTSHKEHUS APYT K
apyry?

3. B HekoTopoit Touke mostst Ha 3apsin 2 HK peiictByet cuia 0,4mkH. Havitn
HANPSHKEHHOCTD TOJISI B 3TOU TOYKE.

4. C KakuM yCKOPEHHUEM JIBHXKETCS AJIEKTPOH B MOJI€ HATPSKEHHOCTHIO
10xB/m?

5. Ilnomanak kaxa0M MJIACTUHBI INIOCKOT0 KoHAeHcaTopa 401 cM>. 3apsin
mactuH 1,42 MxKi. Haiitn Hanpsk€HHOCTB MOJIS MEKy TUIACTUHAMH.

6. Bo ckoiBbKO pa3 M3MEHHUTCS EMKOCTh KOHACHCATOPA MPU YMEHBITICHUN
pabodeit TIomaay IMIACTHH B 2 pa3a U YMEHBIIICHUN PACCTOSHUS MEXKTY
HUMU B 3 paza?

7. Ilmockuit KOHIEHCATOP COCTOUT U3 JBYX IUIACTUH TUIOIIAIbIO 50cm>
Kakaas. Mexay miiacTHHaMU HaXOJUTCS CJIoN cTekia. Kakoit HanOoIbIniA
3apsii MO’KHO HAaKOMUTh HA ATOM KOHJIEHCATOPE, €CIIU IIPU HAIPSIAKEHHOCTH

nosst 10MB/M B cTeksie MpOUCX0aUT Mpoooit KoHaeHcaropa?

IIpakTuyeckas padora Ne /
Tema 3ansiTusI: 3aKOHBI NOCTOSIHHOT0 TOKA. JJIeKTPUYECKHUI TOK B
MOJIyNPOBOHUKAX.

Heab padoThl: 3aKpENNUTh MOJYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHreM 3a7a4, BIpaboTaTh MPAKTUYECKUE HABBIKH MO PEIICHUIO 33]1a4.

Teopurnyeckasi 4acTb

3akon Oma yuTaeTcs TaK: CU1a moKa 6 yuacmke uenu npiamo nponopuuoHaibHa
HanpA>CeHUuI0 Ha KORUax mozco yuvacmika u 06pamuo nponopuuoHalibHAa e2o

CONPOMUEICHUI).
I U
R

3aech | — cuita Toka B yyacTke nenu, U — HanpspKeHUE Ha 9TOM y4yacTke, R
— COIIPOTHUBJICHUE Y4aCTKA.

3akoHa OMa 1S IOJIHOW LENH - cula moxa npsamo nponopyuonaivia cymme IC
yenu, u 06pamHO NPONOPYUOHANLHA CYMME CONPOMUBTICHUL UCIOYHUKA U Yenu



rae E — 3/1C, R- conpoTuBneHue nenu, r — BHyTPEHHEE COITPOTHUBIICHUE
VCTOYHHKA.
E

= r+R
DIIEKTPUYECKHUN TOK - 3TO YHOPSAJOYECHHOE ABUKEHUE 3apsHKEHHBIX yacTul. Cuia
TOKa paBHA OTHOLLIEHUIO 3apsi/ia, IEPEHOCHUMOE YEPE3 MONEPEYHOE CEUEHUE
IIPOBOJIHUKA 3a MHTEPBAJI BDEMEHH, K 3TOMY MHTEpBally BpeMeHU. Eciu cuiia Toka
CO BPEMEHEM HE MEHSIETCS, TO TOK Ha3bIBACTCS MMOCTOSIHHBIM. J[JIs1 BOSHUKHOBEHUS
U CYIIECTBOBAHHUS JIEKTPUUYECKOr0 TOKa B BemlecTse. HeoOxoaumo, Bo-iepBbIX,
HaJIMYUe CBOOOIHBIX 3apsHKEHHBIX YaCTHIL; BO-BTOPBIX, HEOOX0AUMA CUIIA,
JEHCTBYIOIIAsl HA HUX B ONpPEAEIEHHOM HanpaBieHuU. Ha 3apsokeHHbIe YacTHUIIbI

NercTByeT anekTpudeckoe nose ¢ cuinoi F=qE. ConpoTuBneHue npoBogHuKa

[
R=p—
P 5. Enununa conportuienus — OM. 3akon Oma ais yyactka nenu: [=U/R.

[Ipn ynopsiiOYEHHOM JBHKEHUU 3APSKEHHBIX YACTHULL AJIEKTPUUYECKOE MOJIE

coBepuiaeT padoTy, €€ MPUHATO Ha3bIBaTh paboTOil ToKa. PaboTa ToKa A=1Uat
MoIHOCTh TOKa paBHA OTHOIIEHUIO PabOTHI TOKA 3a BPEMsI K STOMY UHTEPBAILY

i

A . U
P=—=IU=I*R =—
BPEMEHH. at R

Xoa paéoThl.

B npoBogHuKe conpoTuiieHreM 2 OM, NOAKIOYEHHOM K 3neMmenTty ¢ DJ1C 1,1 B,
cujia Toka paBHa 0,5 A. KakoBa cuiia Toka Npu KOPOTKOM 3aMbIKaHUU JIEMEHTA?

Jano: Pemenue.
R=2 Om
PR r=+;-ue; f_,:f: o _ 1_.113-4154: —33A.
c=11B H+r ! roa=Mm L3 A (M
| =0,5A
Haiitn |3. OtBeT: I3=55A.

Conepxkanue ot4dera, ¢opma u mnpaBuwia odGopmjeHHs OTYeTa O
BBINOJIHEHHOH paboTe: ycTHoe coobOmienue. [loaroroBka ycTHOTO COOOIIEHUS.
Onenka pernieHHbIX 3a1a4.
[ens paboThI:
- Hay4YUThCS CaMOCTOSITETIbHO no0upaTh uHGOpMaIHIo,
CHUCTEMAaTU3UPOBATH U OPOPMIIATH B BUJIE COOOIIICHHMS TI0 3aJJaHHON TEME;
- MOJTYYUTD OTBIT YMEHUS MyOJIMYHO BBICTYIIATh.


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 Bompochbl A (OPMHPOBAHUSI M KOHTPOJS  BJaJleHUs
KOMIIETCHIUSIMHU.

3ajanns K pelieHuIo:

1. OOmoTKa peoctara conpoTuBiieHHEM 84 OM BBINIOJIHEHA U3 HUKEITUHOBOM
IIPOBOJIOKH C TLIOLIABIO MOepedHoro cedenns | My° . Kakosa iiHa
IIPOBOJIOKHU ?

2. KakoBa HampskE€HHOCTH MMOJIST B ATIOMUHUEBOM MPOBOHUKE ceueHue 1,4
MM npu cuiie Toka 1 A?

3. Kucrounuky ¢ 3/IC 12 B u BHyTpeHHUM comnpotuBiienueMm 1 Om
IIOAKIIFOUEH PEOCTaT, CONpOoTUBIEHUE KoToporo 5 Om. Haltu cruimy Toka B
LENH U HANPSHDKEHUE HA 3aKMMaX UCTOYHHMKA TOKA.

4. Tlpu nuTaHuU JaMIOUYKH OT AieMeHTa 1,5 B cuna Toka B enu paBHa 0,2 A.
Haiit paboTy CTOPOHHUX CHJI B 3JIEMEHTE 3a | MUH.

5. DIeKTpoaBUTaTENb MOIBEMHOTO KpaHa paboTaeT noj Hanpsokenuem 380 B,
P 3TOM cuJia Toka B ero ooMoTke paBHa 20 A. Kako KII/] ycranoBkw,
€cv rpy3 Maccol 1T kpan mogHUMaeT Ha BoICOTY 19 M 3a 50 c?

6. TpomneitOyc maccoii 11 T qBUXKETCS paBHOMEPHO CO CKOPOCTHIO 36 KM/4.
Haiitu crry Toka B 0OMOTKE ABUTATENS, €CIIM HanpsikeHue paBHo 550 B u

KIIJ 80%. Koapduuuent conpotusnenus AsuxeHuto pasex 0,02.

IIpakTuyeckas padora Ne 8
Tema 3ausiTusi: MarnuTHoe noJie. JJeKTPOMArHUTHASI MHAYKIMS.

Heab padoThl: 3aKpENUTh NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

PCUICHUCM 3a1a4, BBIpa6OTaTB MPAaKTHUYCCKNEC HABBIKHW 1O PCIICHUIO 3aaa4.

Teopurnyeckasi 4acTb

Cuna, oOeticmgyrowas co CMOPOHbI, MACHUMHO20 NOJA HA NPOBOOHUK C
MOKOM, NPAMO NPONOPYUOHANbHA CUle MOKA. ONUHE NPOBOOHUKA 8 MACHUMHOM
noJjie u nepneHOUKyIApHOU COCMAsIAWel 8eKmopa MAZHUMHOU UHOYKYUU. ITO U
ecTh (OpPMYJIMpPOBKA 3aKOHA AMITEpa, KOTOPBIN 3anuckiBaeTcs Tak: F, =1 | B sin a.



HampaBnenue cunbl Ammiepa onpeenstoT Mo MpaBITy
JeBOU pyku. Eciu nesyro pyKy pacnonioxcums max, 4moobvl
yemovipe naibya  NOKA3BIGANU  HANpAGIeHUe  MOKa,
NEepneHOUKYIAPHAS COCMABIAIOWAs 8eKMOPA MACHUMHOU
UHOYKYUU 8X00Uld 68 JIA0OHb, mo omocHymvli Ha 90°
bonbwol naney nokadxcem Hanpasienue cuivl Amnepa

(puc. 4).

B=Bsdna.
Cuna, JIEUCTBYIOIIAA Ha JIBVKYILIUHCS
AJIEKTPUYECKUN 3apsii B MarHUTHOM TI0JI€, Ha3bIBaeTCs cunou Jlopenya v paBHa
MPOU3BEICHUIO MOIYJM 3apsiga, MOAYJS €ro CKOPOCTH, MOXYJISI BEKTOpa
MarHMUTHOM WHAYKIWU WM CHHYCa yIJla MEXAY BEKTOPOM CKOPOCTH U BEKTOPOM
MarHUTHOW UHIYKIIWH:
F, :|q|-B-U-Sina

Puc. 4

Hampasnenue cumnbl JlopeHna 1isi mMOJOKUTEIBHOTO
3apsizia ONpeeNsIeTCs 0 IPABUILY JIEBOM PYKH: eCau 1e6yio i
PYKU  PACRONOdCUMb — Mak, umobvl cocmaensiowas ~ | " 5 -
MACHUMHOU UHOYKYuU B, nepneHOUKyIsapHas CKOpOCmu 8. T
3apsoa, 6xo0una 6 1a00Hb, a Hemvlpe GblMAHYMbIX NAbYd
ObLIU  HANPAgNeHvl NO  OBUINCEHUIO  NOJONCUMENbHO2O
3apsoa  (npomug OBUINCEHUS OMPUYAMETbHO20), MO
omozuymulti Ha 90° 6obUIO naney yKadxcem HAnpaeieHue Oeucmeayrujel Ha
3apso cunvl Jlopenya F,.

DNeKTpuYecKkoe TIoie JeHCTByeT Ha 3apsg q ¢ Cwioil F,=q-E.
CrnenoBaTenbHO, €CIM €CTh W JJIEKTPUYECKOE TI0Jie, W MAarHUTHOE II0Jie, TO
CyMMapHas cuiia F , IeWCTBYIOIIAs Ha 3aps/, paBHa: F=F _+F,.

PaccMoTpuM ABMKEHUE YACTHIBI C 3apsSiOoM ( B OJHOPOJHOM MarHUTHOM
noJjic B, HANPaBJICHHOM IMEPIECHINKY/ISIPHO K HAYaJIbHONH CKOPOCTH YaCTHILIBI & .

s F,=F,. Cormacuo Il 3akony HrroToHa
B 1 ) 2
s _‘» 0 o) m )] m .

P L@ G =q-v-B. > R=_12

(\/ | o ‘fT i ™ R |Q| B
- S o
S~ Bpems, 3a KoTOopoe wYacTHIia JelIaeT IOJTHBIN

27-R

000poT (Tmepuo; 0OpalleHus ), paBHO: T = :
1%

MarHuTHBIM OTOKOM Yepe3 3aMKHYTHIN KOHTYD IJIOMIAAbI0 S Ha3bIBAIOT
bu3MYECKyIO BEIMUNHY, PABHYIO TPOU3BEACHUIO MOAYJISI BEKTOpA MAarHUTHOM
WHAYKIUA B Ha MJIomaab KOHTypa SU Ha KOCHHYC YTJIa a MEX]Ty HallpaBJICHUEM
BEKTOpa MarHUTHOW MHIYKUHUU U HOPMAaJIbIO K Tuioniaau kourypa. @ = BScos a

(puc. 3).

" g OnBITHRIM ITyTEM OBLT YCTAaHOBJICH OCHOBHOM 3aKOH
- aneKkTpoMarHuTHOM uHAYyKIuu: I C uHAYKIUM B
7 3aMKHYTOM KOHTYpPe PABHA M0 BeJIMYNHE CKOPOCTH
m W3MEeHEHHMS] MATHUTHOIO NMOTOKA Yepe3 KOHTYP. & =
AD/AL.

Puc. 3



Ecnu paccMaTpuBath KaTyIiky, COAEPKAIILYIO # BUTKOB, TO (popMysia OCHOBHOTO
3aKOHA DJIEKTPOMArHUTHOW MHAYKIIMH OyJIeT BRITIISIACTh Tak: & = N AD/AL.
Enununa namepennst marautHoro rnoroka @ — sedep (B6): 1B6=1B - C.
Hnoyrkyuonnwiti mok umeem maxoe HanpasieHue, npu KOMOPOM €20 MASHUMHOE
noie Cmpemumcs: CKOMNEeHCUpO8amy UsMeHeHUe BHeUHe20 MACHUMHO020 NOMOKA
yepe3 KOHmyp.

SBneHne caMOMHAYKINY 3aKitodaeTcs B mosBiieann JJ[C MHAYKITMN B caMOM
MIPOBOJIHUKE MPY U3MEHEHUH TOKA B HEM.

IAC caMOMHAYKIIHM MPSIMO MPONOPIHOHATbHA CKOPOCTH H3MEHEHHS TOKA B
npoBoanuke. & = -L Al/At.

KoaddurmenT nponmopuroHanbHOCTH L Ha3bIBalOT HHAYKTHBHOCTHIO.
NHAYKTHBHOCTh — 3TO Benn4nHa, paBHas DJ[C caMOMHAYKIIMU TIPH CKOPOCTH
U3MeHEeHHs Toka B mpoBojHuKe 1 A/c. UHayKTUBHOCTS M3Mepsercs B reupu (I'n).
1TH=1Bc/A.

Xoa paéoThI.

3agaua 1.

Jano: Pemienue.

B=10x4Tn=001Tx . , . _

F=50A7 =01 M, ¥ = B!LS!??(I=0\01 I'a: 50 A 01l M
o =0ne SIn90° =0.05 11,

Haiitu F. OtBer: F=0,05 H

3agaua 2.

JlaHo: Pemenne.

Ar—Sme— 3107 ¢,
¢ ¢ _AD P -y S WRA-40TRA _

, = 9 uB6 =910~ B, T e e
®- - 4 mB6 - 4107 BG. (B

Haiitu €. Otset: € =1 B.

Haiitn |3. Otset: I3=15,5 A.

Conepxkanue or4yera, d¢opma u mnpaBuwia oQopMJIeHHA OTYeTa O
BBINIOJIHEHHOH padoTte: ycTHOoe coobmienue. [loaroroBka ycTHOro cooOLIEHUS.
OueHka penieHHbIX 3a1a4.
[enb paGoTHI:
- HAY4YUTHCS CaMOCTOSITETILHO noaOupaTh uHpopmariuio,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BHJIE COOOILIEHUS IO 3a/IaHHON TeME;



- IMOJIYYUTD OIIBIT YMCHUA HY6J'II/I‘-IHO BBICTYIIATD.

3aﬂaHI/Iﬂ H  BOIIPOCHI JIsA (l)OpMI’IpOBaHl/IH H KOHTPOJA BJAACHUA
KOMIICTCHIINAMM.

3ajanns K peleHmIo:

1.

[IpsiMOii TPOBOAHUK JIMHOM 15cu TOMEIIEH B OJHOPOJHOE MAarHUTHOE IOJIE
¢ nHaykuuen 400 m7n, HANpPaBICHHOW NEPNEHAUKYISPHO HANPABICHUIO TOKA.
Cunia TOoKa, MPOTEKAIOUIEro IO NPOBOJHMKY, 5A. Haittu cuiny Awmmepa,
JEUCTBYIOIIYIO HA MPOBOJHUK.

Ha npsmonvHelHbIM  TPOBOAHUK  WIMHOM  40cm,  PaCIOIOKEHHBIN
MEPIIEHAUKYJISIPHO JIMHUSAM HMHAYKUUM OJHOPOAHOIO MArHUTHOIO IIOJIf,
neiictyer cuna 012 H . OnpenennTs MarHUTHYIO MHIYKIWIO, €CJIM CUJIa TOKA B

IIPOBOAHUKE 3 4.

DNEKTPOH JIBHXKETCS B OJHOPOJHOM MArHUTHOM MOJI€, MOIYJIb HHAYKIUU
kotoporo B = 0,05 Tn, neprneHIuKyJISIpHO JIMHUSM MarHATHOW MHAYKUHUH. Ero

ckopoctb V = 107 m/c. Haiiure Bpemst 0XHOTO 060pOTa IEKTPOHA.

OJIEKTPOH JIBUKETCA B OJHOPOJHOM MArHATHOM TMOJI€ CO CKOPOCTBIO,
HaIIPaBJIICHHOW NEPNEHANKYJIIPHO BEKTOPY MAarHUTHOM MHAYKIMU U PaBHOM 5 -
10° wm/c. Mopyne Bektopa MarHuTHOM mHAykuuu 0,02 Tin. Yemy paBHa cuia
Jlopenua? Onpenenure paanyc OKpy HOCTH, IO KOTOPOU ABUKETCS SJIEKTPOH.
Maruauthsiii motok 40 MB0O yepe3 KOHTYp yMEHBIIAETCS PABHOMEPHO A0 HYJIS
3a 0,02 c. Onpepenmure OJIC MHAYKIMM W CUJIy TOKA, BO3HUKAIOIIYIO B
KOHTYPE, €CJIM CONPOTUBIIEHUE KOHTYpa 5 OMm.

Brluncnnre 3HEPryui0 MarHUTHOTO MOJISL KaTYIIKH, MHIYKTUBHOCTh KOTOpO# 0,8
['a pu cune Toka 4 A.

Karymka n3 200 BUTKOB HaXOJIMUTCS B MAarHUTHOM IOJI€, UHAYKIUS KOTOPOTO
paBHOMepHO yBennuuBaerca or 1 mo 5 Tn 3a 0,1 c. Onpenenure DC
VIH/TyKIIMH, BOSHHKAIOLLYIO B KATYIIKE, €CIIM TLIOMAab BUTKa 0,6 cM”.

IIpakTnueckas padora Ne 9
Tema 3ansaTusi: MexaHUYeCKHe KOJIEOAHUS U YIIPYTHe BOJIHbI.

Heab padoThl: 3aKpENUTh MOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

pCHICHUCM 3a1a4, BI)Ipa6OTaTI) IMPAKTUYCCKNC HABBIKH I10 PCIICHUIO 3a1a4.

Teopurnueckasi 4acTb

Konebanus, paccMarpuBaemble B pazzene «MexaHuka», Ha3bIBalOTCA

MEXAHUYECKUMH, IPU KOTOPBIX PACCMATPUBAIOTCS U3MEHECHUS MTOJIOKEHNM,



CKOPOCTEH, YCKOPEHUN U YHEPTUN KAKUX-JIUO0O0 TEJT UM UX YaCTEH.

BHILI K0J1e0aHHIT

CRODOTHbIE BBIHY A €HHBIC ABTOKOIeDaHH

KoneGams, Konebanus, Konebamms,

[P OHCXOASIITHE T10,T [P OHCXOASAIIIHE T101 [P OHCXOAAIIHE IPH
BO3AeHCTBHEM TOTIbKO  |BO3AeHCTEHEM BHEIIHEH |ITepHOAHI€CKOM

OJHOH BO3Bpallaolle |MepHOAHYeCKH MIOCTYIUTEHHH 3HEPTHH OT
CHIBI (TTePEOHAIATHHO | H3MEHSTIOMIeH S CHbI | HCTOYHHKA BHYTPH
COODIEHHOH 3HEPTHH). |(BBIHYKIAIOIEH CHIBI). |KoledarenbHOH CHCTEMBL

Cuiy, noj nelicTBUEM KOTOPOU MPOUCXOIUT KOJeOaTEIbHBIN MPOLECC, HA3bIBAIOT
BO3BpAAIOLIECH CUIION.

[IpocTelmM BUIOM NEPUOJUUECKUX KOJIEOAHUH SBIISIOTCS FAPMOHUYECKUE

Kosie0aHusl, MPOUCXOAAIIME 110 3aKOHY CUHYCA UM KOCHHYCA.
["apmonmnueckas kosnedarenbHas cucreMa (CUCTeMa Tell, COBEPLIAIOIIUX
K0JIeOaHMs) OOBIYHO UMEET OJHO MOJIOKEHUE, B KOTOPOM MOXKET MPEOhIBATh CKOJIb

YI'OAHO A0JII'0 — MOJOKCHHC PABHOBCCHUA 0.

OTKJIOHEHUS OT TMOJIOKEHUSI PABHOBECHSI HA3bIBAIOT CMEIIEHUEM, M 0003HAYALCTCS
X, a HanOombiee cMmenienue (Touku B unu C) Ha3pIBaeTCsl aMILIUTYA0U
Kojebanus u o0o3HavyaeTcs A.

[lepuonuueckue KojieOaHUSI COBEPIIAIOTCS ITUKINYHO. JIBUKEHUE B TCUCHHE
OJIHOTO IUKJIa (KOTAa TeJO, PO BCEe MPOMEKYTOUHbBIE MOJI0KECHMUS,

BO3BPAIIAETCS B UCXO/IHOE) HA3bIBAETCS MOJHBIM Konebanuem (O-C-O-B-0).

BpeMﬂ OAHOI'O ITOJIHOI'O KOJIEOAHHS Ha3bIBAETCS IHepuoaoM KoJIeOaHMs

(o6o3nauaetcs T). Eciiu Tenno 3a Bpemsi t coBepIiiaeT n MOJIHBIX KOoJeOaHuM TO

=V
W HA3bIBACTCA 4ACTOTOM KoJieOanui. Uuciio kojieOanuii 3a 27

l1 n
T= —
t

,a T

= |




CJIMHUI BPEMCHH Ha3bIBACTCS IIUKINICCKON (KpYroBOH) 4acTOTOW M 0003HAYACTCS

o W= 27V
MareMatnyeckas 3auch TAPMOHUYECKOTO KOJIEOAHMS:

X =Acos{wt + ¢, ) = Acosq
X =Asm{ot+q)=Asmg

roe ¥ @b+ g daza konebanus (pusznueckas BeJIMUUHA, ONIPEACIIAIONMIAs

TT0JIOKEHUE K0JIe0aTeIbHON CHCTEMEI B IIaHHBIﬁ MOMCHT BpCMCHI/I),(Po — HavdaJIbHas

¢daza konebaHus

HpOCTCI?IHIHMH K0JIeOaTeIbHBIMH CHCTEMaMHU SBJISIOTCS:

a) MaTEMaTHUYCCKMN MAsTHHUK — MaTCpHaJibHas TOYKaA, IOABCIICHHAA Ha HEBECOMOU
HepaCTH)KHMOﬁ HHUTHU U COBCPIIAIOIIAsA KOJIeOaHMs 10 g HCﬁCTBHCM CHIJIBI TAXKCCTH.

HepI/IOI[ KoJICOaHMS OIIPCACIIACTCA YPABHCHHUCM:

T=2n E

B
[lepuon T 3aBUCHUT JUIITH OT JUIMHBI MAITHUKA U MECTOIOJIOXKEHUS (y1aaEéHHOCTH
OT LIEHTpa 3eMJI WJIH IPYroro HeOECHOTOo Tela), KOTOPOE OMpenesieTcs
M
8= ?r—g
BEJTMIMHON YCKOPEHUS CBOOOTHOTO TIaICHMSI ;

0) IpY>KWHHBIN MasgTHUK — MaTepUaIbHas TOUKA, 3aKPETUIEHHAS] Ha a0COFOTHO

YIPYTOU IPYKUHE.
ITepuon konedaHus onpenenseTcss ypaBHEHUEM: .

T=2n |2
K

KaxoBa macca rpysa, kosie0ronierocst Ha npy»uHe kectkoctbio 0,5 kH/M, ecnu npu
aMIUTATYJIE KOoJIeOaHu| 6 CM OH UMEET MaKCUMaJIbHYIO CKOPOCTh 3 M/c?

JHano: Pemenue.


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

F o035 R = 300 11, I =

v
v=0cM = 0.06 n, -
_ s W[ 222 M T 02 g
¥ =3 M/C. IRTR
Haiiti: m OtBetr: m = 0,2 kr.

3aganuss u  Bompochl i (GOPMHPOBAHMS M KOHTPOJIS  BJIaJeHUS
KOMIIETEHIUSIMH.

3ajaHns K peleHmnIo:
1.Haiitu Maccy rpy3a, KOTOpbIY Ha npykuHe xéctkocThio 250H/M nenaet 20

Kojebanwuii 3a 16 c.

2. I'py3, moaBenieHHbINH Ha TIpyKuHE )kécTkocThio 600H/M, coBepiiaeT
rapMoHuYecku kojiebanus. Kakoii 1omKkHa ObITh KECTKOCTH MIPYKUHBI, YTOOBI
4acToTa KoJieOaHW yMEHbIIMIACh B 2 pa3a’?

3. [Ipy>xunnbIi MasgsTHUK Maccoii 0,16 KT coBepiiaeT rapMOHUYECKHE KOJIeOaHMsl.
Kakoii nomkHa ctath Macca 3TOro MasiTHUKA, YTOOBI MepUO]] KoJieOaHun
yBEIMYUICSA B 2 pa3a?

4. Kak u3MeHUTCS Mepuo/] KojaeOaHui MaTeMaTUYECKOT0 MasSTHUKA, €CITU JJTUHY
HUTHU YBEJINYUTH B4 pasa, a Maccy rpy3a yMEHbIIUTh B 4 pa3a?

5. Pri6osoB 3ameTit, uto 3a 10 ¢ moriaBok coBepiui Ha BoiHax 20 konebaHui, a
pPAcCTOSIHME MEXy cCOceTHUMHU rpeOHsMu BoJiH 1,2 M. KakoBa ckopocTh
pacrpoCTpaHEHUs BOJIHBI?

6.I1o moBepXHOCTH KHUAKOCTH PACIIPOCTPAHSIETCS BOJIHA CO CKOPOCTHIO 2,4 M/C Tipu
yactore 2 ['u. KakoBa pa3HocTh (pa3 aJig Touek, Jiexaluux Ha OHOM JIy4ye U
OTCTOSIIIKMX ApYT OT Apyra Ha 90 cm?

/. ITpu cBOOOAHBIX KOJIEOAHUSIX MPYKUHHOTO MAATHUKA MAKCUMAJIbHOE 3HaYEHUE
ero noTeHunanbHoM sHeprun 10 [k, MakCMManbHOE 3HAYEHUE €T0 KUHETUYECKOU

sHeprumn 10 /x. KakoBa nojgHas MexaHW4uecKas SHEprus rpys3a u npyKUHbI?

IIpakTnueckas padora Ne 10
Tema 3aHATHA: DIEKTPOMATHUTHbIEC KOJICOAHUS U BOJIHBI.



Heab padoThl: 3aKpeNUTh MOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

PCIICHUCM 3a14a4, BI)Ipa6OTaTB MMPAKTHYCCKNUC HABBIKH I10 PCIONCHHIO 3a1a1.

TeopnaneCKaﬂ 4acTb

5 Ilpu pacmpocTpaHeHUH AJIEKTPOMATHUTHON BOJIHBI
BEKTOPBI HANIPSKEHHOCTH £ M1 MAarHUTHOM MHIYK-
uu B nepneHauKysipHbl HalpaBICHUIO
pacrpocTpaHeHHUs BOJIHBI U B3aUMHO
HEPIICHIUKYIIIPHBI MEX 1y co00i (puc. 2).
B03MO0XHOCTh MPAaKTUYECKOTO MPUMEHEHUS JICK-
TPOMAarHUTHBIX BOJIH JUIsl yCTAHOBJICHUS CBSI3U 0€3

Puc. 2 MIPOBOJIOB TIPOJIeMOHCTpUpoBai 7/ mas 1895 .
pycckuii ¢pusuk A. [Tono. DTOT 1eHb CUUTAETCS

JTHEM pOKIEHUS paauo. J{Jis ocylecTBIeHUS paaruoCBsI3u HEOOXOANMO

o0ecrednTh BO3MOKHOCTh M3IIyUYCHHUS HIEKTPOMArHuTHBHIX BOJIH. Ecnu

AJIEKTPOMArHUTHBIC BOJIHBI BOSHUKAIOT B KOHTYPE U3 KaTYIIKWA U KOHJIEHCATOPa, TO

MEPEMEHHOE MarHUTHOE TI0JIE OKAa3bIBACTCS CBSA3aHHBIM C KaTYIIKOMH, a

MIEPEMEHHOE JICKTPUUECKOE MOJI€ — COCPEOTOUYCHHBIM MEXKIY TUIACTUHAMU

KOH/IeHcaTopa. Takol KOHTYp Ha3bIBaeTCS 3aKPBITHIM (puc. 3, a).

3aKpbIThIN KOJIEOATENbHBIN KOHTYP MPAKTUUYECKH HE U3ITy4YaeT 3JIEKTPOMarHUTHbIE

BOJIHBI B OKpY’Karollee MpoCTPaHCTBO. ECIM KOHTYp COCTOUT U3 KATYIIKH U IBYX

IUTACTHH TUIOCKOTO KOHJIEHCATOPa, TO MO YeM OOJBIINM YTJIOM Pa3BEPHYTHI 3TU

IUTACTHHBI, TeM Oosiee CBOOOAHO BBIXOAUT 3JIEKTPOMArHUTHOE MOJIE B

OKpY’Karolee MpoCcTpaHcTBO (puc. 3, 6). [IpenenbHbIM clTydaeM pacKphITOTO

K0J1e0aTeIbHOTO KOHTYpA ABJIETCS yJajeHHE IIJIaCTUH Ha POTHUBOIIOIO0KHbBIE

KOHIIbI KaTyIIKH. Takas CHCTEMa Ha3bIBAETCSA OTKPBHITHIM KOJ1e0aTeIbHbIM

KOHTYpOM (puc. 3, B). B 1elicTBUTEILHOCTH KOHTYP COCTOUT U3 KAaTYIIKH U

JUTMHHOTO TIPOBOJIa — AHTEHHBI.

DHeprus u3ilydaeMmbIx (MpU MOMOIIM I'eHepaTopa He3aTyXaroluX KoueOaHui)
AIIGKTPOMATrHUTHBIX KOJIEOAHWH MPU OJUHAKOBOM aMIUIUTYAE KOJICOAHWN CHIIBI
TOKa B aHTEHHE MPOIOPIMOHAIbHA YETBEPTON CTENEHM 4acTOThl Kojebanuil. Ha
4acTOoTaX B JECATKHA, COTHH W JaXe THICIYM Tepll HWHTCHCHUBHOCTH
AIIEKTPOMArHUTHBIX KoJIeOaHUM HUUYTOXXKHO Mauna. [loatomy mist ocyliecTBiaeHuUs
panno- U TEJIEBU3MOHHOM CBS3M MCIOJB3YIOTCS 3JEKTPOMArHUTHBIE BOJIHBI C
YacTOTOM OT HECKOJBKUX COTEH ThICSY T'epll 0 COTEH Merarepil.




[Ipn mepenaye mo paavo peyd, My3bIKM U JPYTMX 3BYKOBBIX CHUI'HAJIOB
OPUMEHSAIOT pa3jM4YHble BUJbl MOJAYJSILIMM BBICOKOYACTOTHBIX (HECYIIUX)
konebanuii. CyTh MOAYJSIMM 3aKIIOYAeTCs B TOM, YTO BBICOKOYACTOTHBIE
KoieOaHusi, BbIpaOATHIBAEMbIE TI'€HEPATOPOM, H3MEHSIIOT [0 3aKOHY HHU3KOH
4acToTbl. B 3TOM M 3axirodaercss OAUH W3 NMPUHLMUIIOB paguonepenayu. pyrum
OPUHLIMIIOM  SIBIsieTCsl  OOpaTHBI  mpouecc —  AeTeKTupoBanume. llpu
paguonpueMe W3 IPUHATOTO AHTEHHOW NPHEMHHUKAa MOMYJIMPOBAHHOIO CUTHAJIA
HY>KHO OT(QUIBTPOBATH 3ByKOBbIE HU3KOYACTOTHBIEC KOJIEOaHUSI.

3agaua.

KonebaTenbHbIi KOHTYp CONEPKUT KOHAEHCATOp eMKOCThIO 800 nd u KaTyIKy
WHIYKTUBHOCTU MHAYKTUBHOCTHIO 2 MKI'H. KakoB nepno cobCTBEHHBIX
Kosie0aHui KoHTypa?

Tamo: Pememmes:

C = SUUHED = 8 ) 1{]_10(1:' FopuynaToumeoma: L = ZT[ - N‘fﬁ
L=2mMxlE=2-10"°TH |L=2-3,14-/2-105-8-10"1° = 0,25- 107 (¢)
L = 0,25 (MKC)

T-7?
OrreeT: 0,25 (MKC)

Conepxkanune otvera, d¢opma u mnpaBuwia oQopmMJeHHA OTYeTa O
BBINIOJIHEHHOI padore: ycTHOe coobmieHue. [loarotroBka ycTHOTO COOOIIEHUS.
OueHka peneHHbIX 3a1a4.
[enb paGoThI:
- Hay4YUTHCA CaMOCTOSITEJILHO noadupaTh uH(pOopMaIuIo,
CHUCTEMATU3UPOBATH U OPOPMIIATH B BUJIE COOOIIICHHUS 10 3aJJaHHON TEME;
- MOJIYYHUTH OIBIT YMEHHUSI ITyOJIMYHO BBICTYIIATb.

3aganuss M Bompocshl s (opMHpPOBAaHMA M KOHTPOJIS  BJIaJACHUSA
KOMIIETCHLIUSIMH.

3ajaHns K peleHuIo:

1. CwurHam paguooKaTopa BO3BpATHICS OT 00bekta uepes 3 - 107 c. Kakoe
paccTosiHUE 10 00beKTa?

2. Uemy paBHa JJiMHAa BOJHBI, HM3Jy4aeMOW TMEpEeNaTUUKOM, €CJIM TEePUO]]
kone6anuit paper 0,2 « 10 ¢?

3. KakoBa mimMHa BOJHBI TEIEBU3MOHHOTO CHUTHAJNA, €CJIM HECYIas 4acToTa
paBHa 50 MI'11?

4. Omnpenenute MEPUOJ U YACTOTY pajuonepeaTInKa, paboTaloImero Ha BOIHE
mmHou 30 M.

5. Omnpenenute 4acTOTy U JJIMHY BOJIHBI PaAUONEPEIaTUUKa, €CIH MEPUO]] €T0



. -6
3NIEKTpUYeCcKuX Konebanuit pasen 10 c.

6. Ckoabko KosieOaHUW MPOUCXOAMUT B AIEKTPOMATHUTHOM BOJIHE C JJIMHOM
BoJHBI 300 M 3a Bpems, paBHOE Tiepuoay kojiebanuii ¢ yactoroi 2000 I'u?

IpakTueckasi padora Ne 11
Tema 3ausaTus: IIpupoaa csera.

Heab padoThl: 3aKpeNUTh MOJIYYECHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

PCIICHUCM 3a14a4, BI)Ipa6OTaTI> IMPAKTHYCCKUC HABBIKU I10 PCHICHUIO 3a14a4.

TeopnaneCKaﬂ 4acCTb
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3ajgaua. CBeva Hax0AUTCS HA paccTOSHUM 12,5 cM OT coOuparomiei JIMH3bI,

onTHuYecKas cuiia kotopoi pasHa 10 antp. Ha kakoM paccTossHUU OT JIMH3bBI

HOJIyYUTCs] U300paKeHUE U KaKUM OHO Oynet?

JlaHo: Peienue

D=10amtp D=1/d+1/f, 1/f=D-1/d

d=12,5cm=0,125 m 1/f=10-1/0,125=10-8=2

f-? =1/2=0,5m OrtseT: 0,5 M

3allaHHSI H BOIIPOCHI JIsA q)Ole/IpOBaHl/IH U KOHTPOJA BJaJICHUA
KOMIICTCHIIUAMM.

3aiaHu K pelleHuIo:

1.

JIyd OT mOJBOAHOTO MCTOYHHMKA CBETA IMAJACT HAa IOBEPXHOCTb BOJIBI IOJ
yrioM 25°. Onpenenure noJ KakuM yIJIOM 3TOT JIyY BBIMJET B BO3AYX.
OnTtuueckas cwia JIMH3BI paBHa 5 antp. Halinure ¢okycHoe paccTosiHue
JINH3BI.

Haiitu hokycHoe paccTosiHue, eciii ONTHYECKas cuja JIMH3bI paBHa 3,5 anTp.
Ha ckonbko onTudeckas cuiia JUH3BI ¢ (DOKYCHBIM paccTtosiHueMm F; = 0,5 M
OOJIBIIIE ONITUYECKOM CHIIBI JIMH3BI ¢ (POKYCHBIM paccTossaueM F, = 100 cm?
Ha xakoM paccTositHuu OT cobuparoiei JIMH3bl ¢ GOKYCHBIM paccTtosiHueM 10
cM OyZIeT HaXOAUTbCs U300paKEHUE MPEMETA, ECIIH caM MIPeIMET HaXOAUTCS
Ha pacctosiHud 20 cm?

CKOpOoCTh pachpocTpaHEHHs Jyda eiaToro cBera B Boae 225 000 kM/c, a B
crekie — 198 200 km/c. Omnpenenuth MOKa3aTeNlb MPEIOMJICHHUS CTEKIa
OTHOCHUTEIBHO BO/JIBI.

Cser nnuHo# BonHbl 600 HM pacmpocTpansieTcs B Bo3ayxe. Hailtu niauny

BOJIHEI B BOJIE.


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

IIpakTuyeckas padora Ne 12
Tema 3ausaTusi: BoiiHoBbIe cBOHICTBa CBETA.

He.]'lb pa60T1>1: 3aKPCIIUTD IMOJIYYCHHBIC TCOPCTUICCKUC CBCACHUA 110 TCMC

pelIeHreM 3a7a4, BIpab0oTaTh MPAKTUIECKUE HABBIKH M0 PEIICHHIO 3a71a4.
Teopurnyeckasi 4acTb

Hucnepcaa coeta (HeoTor )
BIUCLMOCIS 1 CPEE OML Y CEEMDB0N GONHN
Onerrs Heotora
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Jlugppakuyus ceema - OTKIOHEHHUE CBETA OT MPSMOJIUHESHHOTO pacIIpOCTPAHCHHS B
cpele ¢ pe3KUMH HeoHOpoAHOCTIMH. CleyeT oOpaTuTh BHUMaHUE Ha TOT (DAKT,
qTO SIBJICHUE TU(PAKIIAN MPOSBIIICTCSA B TOM, YTO IPH MPOXOKISHUH CBETOBOM
BOJIHBI B HEOJHOPOHOM CpeJie MPOMCXOAUT Mepepacupe/ieICcHHe HHTEHCUBHOCTH -
MOSIBJICHUE MECT C OOJIBIIION WHTEHCUBHOCTHIO (MAKCUMYMOB) U MaJIOH




MHTEHCUBHOCTBIO (MUHUMYMOB). SIBieHHe AU PaKIINK HAOII0AaeTCs AJis BOJIH
0601 npupokl. TpynHocTy HabMoAeHNs TU(PPAKIIMK CBETOBBIX BOJIH
3aKJIFOYAIOTCSA B TOM, YTO BCJIEACTBUE MAJIOW JIJIMHBI CBETOBOW BOJIHBI
UHTEpPEPEHIIMOHHBIE MAKCUMYMBbI PACIIOJIaratoTcsi OUeHb OJM3KO JAPYT K APYTY, a
WX UHTEHCUBHOCTH OBICTPO yOBbIBaET.

ugppaxuyuonnas pewemka - COBOKYITHOCTb apAJUICIBHBIX JAPYT OPYTY LIETeH
OJIMHAKOBOU IIUPUHBI ¢ U PACIIONIOKEHHBIX HA OJIMHAKOBOM paccTossHuu b apyr ot
npyra. Bemmunna d = a + b HaswsBaercs mepuomomM mUQPpPaKIMOHHON PEIIETKH.
[Tpu paccmoTpennu AUGPAKIUMKU TIOCKOW BOJIHBI, Majaronieil MepreHInKyIsipHO
pemieTke, HEOOXOIUMO YYUTHIBaTh HHTepdepeHnnto N  CBETOBBIX BOIH,
IPOIIeNIINX Yepe3 mean. MakcuMyMbl cBeTa OyayT HaOIIOAaThCs MO YIiioM &,
ONpeIeNIIEMbIM YCIIOBHEM

d sin =K\

rae K - mopsimok Makcumyma, £ =0, 1, L2, .., ©- yron qudpaximm.

Xox padoThI.
3amaua. /[Be KorepeHTHBIE BOJIHBI (priosieToBOro cBera A =400 HM TOCTUTAIOT

HEKOTOPOM TOYKH C Pa3HOCTHIO X01a A = 1,2 MkM. UTO IpOU30MAET B ATOM TOUKE:
YCHJIEHUE WIN OCJIA0JICHUE BOJIH?

Jlano: Pemienue:
B nanHowm ciydae
A =1.2 MKM
A =400 BM
Ax—7 A= 3%,

CJIEIOBATENBHO MTPOU30UIET
UHTEPPEPEHIIMOHHBI MAKCUMYM.

OrtBeT:
m=3 =
Oynet HabIOMaThCSA MAKCUMYM OCBEIIICHHOCTH

Conepxkanue otdera, ¢opma u mnpaBuwia odGopmjeHHA OTYeTa O
BBINIOJIHEHHOIH padore: ycTHOe coobmieHue. [loArotroBka ycTHOTO COOOIIEHUS.
Ouenka penieHHbIX 3a1a4.
[enb paGoThI:
- Hay4YUThCA CaMOCTOSITETIEHO noadupaTh uH(popMaIuio,
CHUCTEMAaTU3UPOBATH U OPOPMIIATH B BUJIE COOOIIICHHMS TI0 3aJJaHHON TEME;
- MOJTYYUTD OTBIT YMEHUS MyOJIMYHO BBICTYIIATh.

3aganuss M Bompochl s (GopMHPOBAHMA W KOHTPOJS  BJIAJACHUS
KOMITETEHIIUSIMH.
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3aaHus K peleHuIo:

1. Kakoii HamOoONbIIMI TOPSAIOK CIEKTpa MOXKHO BHAETh B JUPPAKIIMOHHOU
pemerke, umeromeit 500 mTpuxoB Ha 1 MM, IpU OCBELIEHUH €€ CBETOM C
JUTMHOU BOJIHEI 720 HM?

2. PasHocTh Xo0na myded OT ABYX KOT€PEHTHBIX MCTOYHHUKOB CBETa C JJIMHOMN
BOJIHBI 600 HM, CXOIAIIMXCSI B HEKOTOPOHl TOUKe, paBHa 1,5 - 10° m. byner mu
HaAO0JII0aThCs YCUJIEHUE WK ociablieHne cBeTa B 3TOM Touke?

3. udpakmuonnas pemerka coiepxut 100 mTpuxoB Ha 1 MM JJIMHBL
Onpenenure MIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETAa, MAJArOIETo
NEPHEHANKYIAPHO HAa AUGPAKIUOHHYIO PEIIETKY, €CIU Yrojl MEXAy ABYMs
MaKCUMYMAaMH IEPBOrO MOPSAKA paBeH 8°.

4. ]IBe KOTepEHTHBIE CBETOBBIE BOJHBI KpAaCHOTO cBeTa (A= 760 HM) IOCTUTAIOT
HEKOTOPOM TOYKH C PAa3HOCTBHIO X04a 2 MKM. UTO IPOU30MIET B ATOM TOUKE:
YCUJICHHE WM OCJIa0JIeHUE BOJIH?

5. Haiigute onTHueckylo pa3HOCTh XOJa IUIOCKUX MOHOXPOMAaTHYECKHUX BOJIH,
JAIOUIMX MpU MPOXOXKJIECHUHU yepe3 TUPPAKIUOHHYIO PEUIETKY C MEPUOIoM 3
MKM MaKCUMyM TipH yriie qudpakiuu 30°.

6. Ha jaudpakumonHyro pemerky ¢ nOepuoaoM 3 MKM  [ajaer
MOHOXPOMAaTHYECKUH CBeT C nHOM BoiHel 650 HM. Yemy paBeH
HauOOoIbIINN TOPSAOK JUPPAKIUOHHOTO MaKCuMyma?

7. Judpakuuonnas pemrerka umeer S0 mrpuxoB Ha 1 MM anunbl. [lon kakum
YTJIOM BHJIEH MAKCUMYyM BTOPOTO NOPsAKA CBETa ¢ JUIMHOW BOJIHBI 400 HM?

IIpakTnueckas padora Ne 13
Tema 3anaTusa: KBanroBas ontuka. @usuka aroma.

Heab padoThl: 3aKpENUTh MOJIYYEHHbBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelieHreM 3a7a4, BEIpad0TaTh MPAKTUYECKUE HABBIKU MO PEIICHUIO 3a]1a4.

Teopurnyeckasi 4acTb

B 1900 r. memenkwmii ¢uzuk Maxkc IlmaHk BbICKa3zaa THNOTE3y: CBET

U3JIy4aeTcsi W TIOMVIOMIACTCS OTACIbHBIMH TMOPHUSIMH — KBaHTaMHU  (WJIH

¢doronamn). DHeprus kaxaoro GoroHa onpesaensercs popmynoi E = hy, rme h —
-34

noctosinHas [1nanka, paBHas 6,63 - 10~ JIx - ¢, v — vacToTa CBeTa.

['mmore3a Ilmanka oOOBSICHWIIA MHOTHE SBJICHWS: B YAaCTHOCTH, SIBJICHUC

dotorpdekra, orkpeiTtoro B 1887 r. Hemenkum yueHbiM ['enpuxom ['epriem u

U3YYEHHOTO IKCMEPUMEHTAIBHO PycCKUM yueHbIM A. I'. CTONIETOBBIM.
Domoagpghekm — ITO SIBICHHE HCIYCKAHUS DJCKTPOHOB BEIIECTBOM O]

JICVICTBUEM CBETA.

B pesynbTate uccienoBanuii ObITN yCTAaHOBIIEHBI TPH 3aKkoHA PoTorddexTa:



a) Cwuna ToKa HacChIILIEHUs MPSMO MPONOPIUOHATIFHA HHTEHCUBHOCTH CBETOBOTO
U3JTy4YEHUs, 1aJJAI0IIET0 Ha TIOBEPXHOCTh TENA;

0) MakcuMaJibHasi KUHETUYeCKasi JHEPIHsl (POTOAIEKTPOHOB JIMHENHO BO3pacTaeT
C YaCTOTOH CBETA U 3aBUCUT OT €r0 UHTEHCUBHOCTH;

B) €CIM 4YacTOoTa CBETa MEHBLIE HEKOTOPOM ONpENEeNeHHON [UIsl JaHHOIO
BElIECTBA MMHUMAJIbHON 4acTOThI, TO (POTOA((HEKT HE IPOUCXOAMUT.

3aBUCUMOCTh (POTOTOKA OT HANPSIKEHUS IMOKa3aHa
H TON BEGLI0eHHA Ha PUCYHKC 1.

Teopuro GororddexTa co3gan HEMEIKUH YISHBIH

A. Ounmreiin B 1905 r. B ocHoBe Teopun

OWHIITENHA JIEKUAT MOHATUE paOOThI BBIX0A

T i 9JICKTPOHOB M3 METaJlIa ¥ MIOHATHE O KBAHTOBOM
faer ol i u3nmydeHnn ceeta. [lo Teopun DitHIITEHHA
dboToaddexT umeeT cienyromiee 00bICHEHUE:
Puc. 1 TIOTJIONIast KBAHT CBETA, DJICKTPOH MPHUOOpETaeT

snepruto hv. [Ipu BeUIETE U3 MeTaIa SHEPTUs
KQ)KJIOTO JIEKTPOHA YMEHBIIIAETCS HA ONIPEIEIICHHYIO BEIUYMHY, KOTOPYIO
Ha3bIBalOT padoToii BbIxoaa (A, ). PaboTa BbIXoma — 310 paboTa, KOTOPYIO
HEOOXOMMO 3aTPaTUTh, YTOOBI YIAIUTh MEKTPOH U3 MeTaju1a. MakcuManbHast
SHEPTHs HTEKTPOHOB IOCIIE BHUIETA (€CIH HET JIPYTHX [OTEPh) HMeeT BIL: MV/2 =
hv - A4,,,, OTo ypaBHEHHE HOCUT Ha3BaHHE ypaBHeHHs JifHIITeiiHA.
Ecimu hv < Ayx T0 GoTordPexT He MPOUCXOAUT. 3HAUUT, KPACHASL SPAHUYA
Gpomosgpgpexma paBHA Vyin = Agy/N
[Tpubopsl, B OCHOBE MPUHIIMINA IEUCTBUS KOTOPBIX JEKUT siBleHHE PpoTorddexTa,
Ha3bIBAIOT (poTOIIeMeHTaMu. [IpocTelinuM TakuM npubdopoM sBISETCA
BaKyyMHbI (oToanemeHT. Hepocratkamu Takoro GoTosaeMeHTa SBISIOTCS:
cl1a0blii TOK, Majiasi YyBCTBUTEIBHOCTD K JTMHHOBOJIHOBOMY U3JIYUYEHUIO,
CJIOKHOCTb B U3rOTOBJIEHUH, HEBO3MOXHOCTh HCIIOJIb30BAHUS B LIETISX
nepeMeHHoro Toka. [lpumensercs B GoToMeTpuu Uit U3MEPEHUS CUIIbI CBETA,
SPKOCTH, OCBEILIEHHOCTH, B KMHO JIJIsl BOCIIPOU3BEACHUS 3BYKa, B (poToTenerpadax
u poroTenedoHax, B ypaBICHUH IPOU3BOJCTBEHHBIMU MTPOLIECCAMHU.

3anaua. Kpacnas rpanuna goroaddexra nis Hukens pasua 0,257 mxm. Haittu
JUTHHY BOJTHBI CBETA, TIAJAIOIETO HAa HUKEJIEBBIN AJIEKTPO] M HAYaIbHYI0 CKOPOCTh
BBIPBHIBAEMBIX 3THM CBETOM (POTOAICKTPOHOB, €CIIH (POTOTOK MPEKPAIIACTCS MPU
3a/Iep>KUBAOIIEH pa3HOCTH OTEHIIMAIOB, paBHOH 1,5 B.

Tano: A = 2,57'10_7M;U. —158

Haumu:. A, o- .

Pewenue

CornacHo ypaBHeHHIO DWHINTENHA A1 BHelHero Gpororddexra, sHeprus
MOTJIOIIEHHOTO KBaHTa TPATUTCS HA COBEPILIEHUE (DOTOIIEKTPOHOM pabOThI

h
N A+E

BbIX0/1a A U NMPUJIaHUE €My KUHETUUECKOM 3Heprun £: 2



Ecmu gotokaron ocBemars CBETOM C JJIMHOW BOJIHBI, pABHOW KPACHOM TpaHMUIIE,
BCSI SHEPTI'Hsl MOMIOEHHOTO ()OTOHA UJET Ha COBEpIIEHUE PaOOThI BHIXOIA:

hc

= A

A

Kunetndeckyro 3HEpruio (POTOIIEKTPOHOB MOKHO HANTH Yepe3 3aIePKUBAIOIIIYIO
pPa3HOCTh MOTEHIIUAJIOB: pa3 (POTOIIEKTPOHBI 33I€P>KUBAIOTCS PA3HOCTHIO
MMOTEHIMAJIOB /- , TO UX KUHETHUYECKAsl SHEPTUs OJHOCTHIO PACXOAYETCS HA
paboTy NPOTUB CUJI TOPMO3SALIETO MOJIA, CIEAOBATENBHO, » = <V., TNIE€ € — 3apsij

AIIEKTPOHA.

he _ hc
U ERERE
Torna ypaBHeHHE DUHINITEIHA MOXHO TTEPENACATh B BHJIC x
-1
A = (1 + er J
OTcrona HalijieM JJIMHY BOJIHBI Ma/Ial0IIero CBETa: A he
[TogcTaBuB YMCIIEHHBIC 3HAYCHUS, TTOTYYHM:
19 —1
5= 1 - 1,673‘}0 Kna 1'583 - 1.96-107 m
2,57-10°m 6,62-107" /Inc-c-3-10°m/c
2
m,u
. E=—%=eU,
Haiinem HagasibHYI0 CKOPOCTH (DOTORJIEKTPOHOB: 2 :

2eU,
Utf =
\ m
OTKyJa ¢, THe - — Macca MOKOs dJEKTPOHA.

HOI[CTaBJ'IHH YU CJICHHBIC 3HAYCHUS, ITIOJTYYHUM!

-19
o, _\/2 1.6:10 Ka:1.58 _ 56 105 m/c

9,11-10 ke

Orper: U= 7:26:10°m/c

3aganus u  Bompochl s (GopMUPOBAHMA W KOHTPOJS  BJIAJACHUS
KOMIIETCHLIUSIMH.

3ajaHusl K peleHuI0:

1. Onpenenute B ANEKTPOHBOJIBTAX SHEPIUIO dboToHa,
. 1015
COOTBETCTBYIOIIETO U3JIyYeHUIO ¢ yactoTror 107 I'.
2. Ha mmactuHy w3 HUKeNs TagaeT dJIEKTPOMATHUTHOE W3JIy4YCHUE,

sHeprus (HoTOHOB KoToporo paBHa 9 »5B. Ilpu sTOM B pesynbTaTe
dboroaddexra U3 IIIACTHHBI BBUICTAIOT DJIGKTPOHBI C MaKCHMAabHOM
sHepruel 4 3B. UeMy paBHa paboTa BbIX0/1a AIEKTPOHOB U3 HUKES?

3. K xakomy BuIy ciienyeT OTHECTH JIy4d, SHEPrusi (OTOHOB KOTOPBIX
paBHa 2,07 3B?
4. Haiimute wumnynsc ¢ortoHa yiabTpaduONETOBOIO HU3IYYEHHUS C

gacroroii 1,5 - 10 I
S. KakoB ummynbc poroHa, sHeprust KOToporo pasHa 3 3B?



6. KakoBa kpacHas rpanmma ¢orodddexra mans 3o070Ta, ecau padbora
BBIXOJIa JIEKTPOHOB paBHa 4,59 3B?

1. PaboTa BbIX0/1a 3IEKTPOHOB U3 LIMHKA paBHa 4 3B. KakoBa ckopocTh
(OTORJIEKTPOHOB TPU OCBEIIEHUWM IIMHKOBOM TIUIACTUHBI M3IIYYEHUEM C
IIUHOU BOJHEI 200 HM?

IIpakTnueckasi padora Ne 14
Tema 3ansiTusi: ®U3UKa ATOMHOIO AAPA.

Heab padoThl: 3aKpeNUTh MOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelieHneM 3aj1ad, BbIpaboTaTh MPAaKTUYECKUE HABBIKH M0 PEIICHUIO 33]1a4.

TeopnaneCKaﬂ 4acCTb

B 1932 r. anrmuiickuii pusuk Jxeiimc YeABMK OTKPBUT YaCTULIBI C HYJIEBBIM
AIEKTPUUYECKUM 3apsIIOM U €IMHUYHOM Maccoil. DTH 4acTULIbl HA3BaJIu HEMTPOHA-
mu. O603Hauaercs HeUTpoH n. [locne oTkpeiTUs HeMTpoHa dusuku . /.
NBanenko u Bepuep ['eitzenOepr B 1932 r. BEIABUHYIN TPOTOHHO-HEUTPOHHYIO
MOJIeJb aTOMHOTO A1pa. CorjiacHO 3TOM MOJIENH SIIPO aToMa JIF0OO0ro BEIeCTBa
COCTOMT U3 MPOTOHOB U HEUTPOHOB. (OO11ee Ha3BaHUE NPOTOHOB U HEUTPOHOB —
HYKJIOHBL.) YUCII0O MPOTOHOB paBHO 3apsily siipa U COBNAAAET C HOMEPOM 3JIEMEHTA
B Tabnuie Menaeneera. CyMMa 4uciia MpOTOHOB U HEUTPOHOB paBHA MACCOBOMY
arcny. Hampumep, suapo atoma kuciopoza O cocTouT u3 8 mpotoHoB 1 16 - 8
= 8 Heiitponos. Sapo atoma “*g,U cocrout u3 92 mpotonos u 235 - 92 = 143
HEUTPOHOB.

XHWMHUYECKHE BEIIECTBA, 3aHUMAIOIINE OJHO U TO K€ MECTO B TabJIULIE
MeHnneneeBa, HO UIMEIOIINE PA3HYI0 aTOMHYIO MACCy, Ha3bIBAIOTCS M30TONMAMMU.
Snpa u30TONOB OTIIMYAKOTCS YUCIOM HEUTPOHOB. Hanpumep, Bogopoa uMeer tpu
M30TONA: MPOTUN — PO COCTOUT U3 OJHOTO IPOTOHA, AEUTEPUN — SIAPO
COCTOMUT U3 OAHOTO IMPOTOHA U OJTHOTO HEUTPOHA, TPUTUN — SIAPO COCTOUT U3
OJIHOTO MPOTOHA U JBYX HEUTPOHOB.

Ecnu cpaBHUTBE Macchl siAEp ¢ MaccaMy HYKJIOHOB, TO OKQXETCsl, UTO Macca sapa
TSKEJIBIX AJIEMEHTOB O0JIbIlIE CYMMBI Macc IPOTOHOB U HEMTPOHOB B pE, a AT
JIETKHUX JJIEMEHTOB Macca siipa MEHbIIIE CYMMbI MACC IPOTOHOB U HEUTPOHOB B
anpe. Ciie1oBaTebHO, CYIIECTBYET PA3HOCTh MACC MEXKy MAacCOU A/1pa U CyMMOU
Macc IPOTOHOB U HEWTPOHOB, Ha3biBaeMas AedexTom Macebl. M =M, - (M, +
M,).

Tak Kak MEeXIy MaCCOU U SHEPTUEH CYILIECTBYET CBA3b £ = mcz, TO IIPU AECIICHUU
TSKEJIBIX SIAEP U P CHUHTE3€ JIETKUX SEP AOJKHA BBIACIATHCS SHEPTHS,
CYILLECTBYIOIIAs M3-3a Ae(EeKTa Macc, U 3Ta SHEPI'Hsl HA3bIBAETCS IHEPrueil CBA3N
aTOMHOrO sAapa. k., = mc®. Beienenne 1o OHEPTUU MOXKET IPOUCXOAUTH IIPH
AJICPHBIX PEAKIIHSIX.

SnepHasi peakuusi — 3TO NPOLIECC U3MEHEHUS 3apsiia siApa U €ro Maccehl,
MPOUCXOIAIINAN MPU B3aUMOJICUCTBUU S/Ipa C APYTUMH SIAPAMU WIIH
AJIEMEHTAPHBIMU YacTullaMu. [Tpu npoTekaHuu sIIEPHBIX PEaKLHUi BBITTOIHSIIOTCS



3aKOHBI COXPAaHEHUS SJEKTPUUECKUX 3aPsII0OB U MAaCCOBBIX YHCET: CYyMMA 3apsio08
(Maccosbix wucen) a0ep u yacmuy, 6CMYNArOWUX 8 S0EPHYI0 PEaKyuio, pasHa
cymme 3apsaoo8 (MAccosblx Yuces) KOHeUHbIX NPOOYKMO8 (10ep u yacmuiy)
peaxyuu.

Lennas peakuus AeJeHUsI — 3TO siIEpHAs pEaKIUs, B KOTOPOW YaCTHIIBI,
BBI3BIBAIOIIHE PEAKITUIO, 00Pa3yIOTCs KaK MPOAYKTHI 3TOH peakunu. Heooxomu-
MBIM YCJIOBHEM JIJIsl pa3BUTHS LICTTHOW PEaKIU JICJICHUS sBJsieTcsl TpeboBanue K >
1, rne K -— ko3 urueHT pa3sMHOKEHUST HEUTPOHOB, T. €. OTHOIIICHHE YNCIIa HEW-
TPOHOB B IaHHOM TMOKOJICHUHU K UX YUCIY B MPEIBIIYIIEM TOKOJICHUH.
Cr1ocoGHOCTBIO K IIETHOI AIepHOi peakiyy 0b1anaer n3oton ypana ~>°U. Ipu
HAJIMYUH ONPEICTICHHBIX KPUTHUECKUX MapaMeTpoB (Kputuueckas macca — S0 Kr,
nrapoBasi popma paguycom 9 cM) Tpu HEUTPOHA, BBIIETUBIINECS MIPH JICTICHUN
MIEPBOTO spa MOMAIAI0T B TPU COCEIHUX, Aapa U T. 1. [Iporiecc uaet B Buae
LENHON peaKIK, KOTopasi IPOTEKaeT 3a J0JIM CEKYHbl B BUJE SIIEPHOIO B3PhIBA.
Heymnpasnsiemas siepHast peakiiysi IpuMeHsieTcsl B aTOMHBIX 6oMOax. Briepsbie
pemmi 3aa4dy 00 ynpaBJIeHUH LEMHON peakiuen nenenus saaep Gu3nk IHPUKO
®epmu. UM ObLT M300peTeH sinepHblil peaktop B 1942 r. V Hac B cTpaHe peakTop
oObL1 3amyiieH B 1946 r. nog pykoBoacteom U. B. KypuaToga.

3apaua. Onpenenuts unciio N sijiep, pacnaiamimxcs B TeueHue Bpemenu: 1) t;=1
2 N
MHH; 2) t;=5 CyT. — B paAHOaKTUBHOM m30Tomne pochopa ;5P maccoit m=1 mr.

tn=1mur ZABHCHMOCTE SHCIA ATOMOE 0T BpEMEHH!
t1 =1 uun =1 Te
t2=35cyr THeao pacnaBlIHECA aToMOE S8 BReM b

T1z=14,3 cyr M=y {1-e®) |, rge *=ln2/T1p — nmecToAHHAA pacnaga, My — 4HCIC aTOMOE HadalbHER
H1="17

MOMEHT BEpEMeERH =
Mz=7 IIo ompemenmennts My=m=>MpiL, roe m-macca obpasma, My-uscne Apcragpo paBHoe
6.023x10% monp!, L-MonApHAad Macca (B HAlleM CIV4ae W=32r/Monb ana docdopa).

Tor,u;a, EOBHpaH ECE EMECTE, HaXOOHM YHCHC pacHaBIHECA ATOMOE 23 BRemMI t

( In?2 H
l—exp|—tx )
T1/2

IlogcTaEnaem 9HCna (DepeBEodA OOHOBPEMEHHS BCE BEMHYHHEL B cHCeTeMy (CH)

] 43 -1
by = X107 s x 6,023 %107 moms ™ ]—exp(—]XtSUcX 0.693 ] _
32107 kr / moms 14.3 % 24 % 3600¢

VY

M = M x[1- expi- Axti]= 22204
L

=6,3x10!%.

-6 23 -1
pp o X107 kr < 6,023x10% mome ™" l—exp(—5><24><3600c>< 0.693 ]=
32x 107k / moms 14.3% 24 % 3600¢

=4 1x 1012




3aaHus K pelIeHHIO:

1.

10.

11.
12.

13.

14.

15.

HammcaTes HegocTaromue 0003HaYCHUS B CIEAYIONIEH SIEpHON peaKIuu:

?+ 1H1 —> 24M O t 4H€2

Hamucatp snepHyro peaxiiyio, MPOUCXOIAIIYI0 Mpu 00MOapIupOBKE JTUTHS
"Li3 IpOTOHAMH 1 COMPOBOX/IAIONLYIOCS BEIOUBAHHEM HEHTPOHOB.

Uepes kakoe Bpems pacrajgercss 80% aToMOB paguoaKTUBHOTO H30TOIMa
xpoma *Cry, eciu meprox noiypacmana 27,8 cyTok?

OrnpenenuTe PHEPIUIO CBS3M B sJIpe aToMa >Nay;, ecii Macca MOCIeIHEro
22,99714 a.e.m.

Hanucate HegocTaronie 0003Ha4YeHus B CIEAYIOLIEH IIePHON PEaKIINU:

?+ 4H€2 —> 10B5 + lno

Uepes kakoe Bpems pacrnaaerca 80% pamgoHa, mnepuoia mojdypacmnajia
KOTOPOTO cocTaBisieT 3,8 CyTOK?

OrnpenenuTe YHEPTUIO CBSI3U sI/Ipa aToMa ypaHa 25U gp.

HammcaTes HegocTaromue 0003HaUYCHHS B CIASAYIOIIEH SIepHON PeaKIIiu:
2H1 +vy—> ?+ lno

IIpu GomOapaupoBke 6opa Bs OBICTPO ABWKYLIMMHCS IMIPOTOHAMH
HaOJI01aeTCs IPU OJIMHAKOBBIX Tpeka oOpaszoBaBmuxcs yactuil. Kakue 310
yacTUIlpl? Hanuimure saepHyo peakiiuio.

Kakast monst paagroakTUBHBIX SIAEp M30TOMA 14C6 pacnagaercs 3a 100 ner,
€CIv ero nepuoj noiypacnanaa 5570 ner?

Breraucnure nedext Macchl spa u30Tora 2oNelo.

Hanucate HegocTaromume 0003HaueHUS B CIEAYIONIEH SIEPHON peaKIuu:
®Zng + 1y —> ? + *He,

Hanucates HenocTaromume 0003HauYCHHS B CIAEAYIOIIEH SIepHON peaKIuu:
198Hg80 + g —> 1B AU + ?

OnpenenuTs nepuoj Mojypacnajga pajoHa, €ClIM 3a OJHU CYTKH W3 10°
aToMOB pacnagaercs 1,75 - 10° aToMOB.

Haiitn nedext macc mis sapa 59C027.



16. Hamwmcats HemocTaromye 0003HAUYCHUS B CIEAYIOIICH SIIEPHON peaKITnu:
41K19 +?7—> 44C320 + 1H1

17.  Bo uro mpeparutbes >2Ug, MOCIIE 0-paciiaga i AByX P-pacagon?
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3amaunuk s CIIO / coct. b. K. JlanTeHKOB. — DIEKTPOH. TEKCTOBBIC AaHHBIC. — CapaToB :
[Tpodobpazosanue, 2019. — 164 c. — 978-5-4488-0391-8. — Pexum gocryma:
http://www.iprbookshop.ru/86468.html

5.PomanoBa, B. B. ®u3uka. [Ipumeps! pemenus 3ana4d [ DIeKTPOHHBIN pecype] : yueOHoe
noco6ue / B. B. PomanoBa. — DneKTpoH. TEKCTOBbIE TaHHbIe. — MUHCK : PeciyOnukanckuit
UHCTUTYT podeccuonanproro oopazosanus (PUIIO), 2017. — 348 c. — 978-985-503-737-9.
— Pexxum poctyna: http://www.iprbookshop.ru/84903.html

2. Jlono/iHUTeIbHASI JIUTEpaTypa:

1. Ky3nenor C.W. CnpaBouynuk 1o ¢usuke [DIeKTpOHHBIA pecypc]: yueOHoe mocolue ist
CIIO/ C.M. Kysueno, K.M. Porosun— DOnekTpoH. TeKcToBble aaHHble.— (Caparos:
[TpodobpazoBanue, 2017.— 219 c— Pexum J0CTyma:
http://www.iprbookshop.ru/66399.html.— 5BC «IPRbooks»

2. HuxepoB, B.A. ®u3uka ayig By30B: MEXaHUKAa U MOJEKYJsipHas ¢uinka : ydeOHuk / B.A.
Hukepos. - Mocksa : M3narenscko-Toprosast kopnopauus «Jlamkos u K°», 2017. - 136 c. :
Tabn., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [Dmexrponsslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450772

3. Ky3pmuueBa B.A. Kypc nexknuit mo obmeit ¢pusuke. Yacte I. Mexanuka u MonexkysspHas
¢uszuka [Dnexrponuslii pecypc] / B.A. Ky3pmuuena, O.A. [ToHoMOpeB. — DIEKTPOH. TEKCTOBBIE
nanHable. — M.: MOCKOBCKasi TOCYIapCTBEHHAs aKaJeMusi BOJIHOTO TpaHcmopTa, 2019. — 107 c.
— 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/65845.html

4.JIrobas, C.U. ®usuka : kypc nekuuit / C.H. Jlwobas; denepanpbHoe TocynapCTBEHHOE
Oro/KeTHOe 00pa3oBaTENbHOE YUPEXKJICHHE BBICHIET0 MPO(EecCHOHAIBHOIO 00pa3oBaHUs
CrtaBponoibCKUd TOCYAapCTBEHHBIN arpapHblii yHUBEpcUTET. - CTaBponois : CTaBpOIOIbCKUN
roCyJapCTBEHHBIN arpapHblii yHuBepcutet, 2015. - 141 c. : Tabin., rpad., cxem., ui. - bubmuorp.
B KH. ; To xe [Dnexrponnsrii pecypc]. - URL: //biblioclub.ru/index.php?page=book & id=438720
3. AuTepHeT-pecypcesbl:

www.alleng.ru/edu/phys.htm - o6pa3oBarensHbie pecypchl nuHTepHEeTa — DH3nKa.
www.nuclphys.sinp.msu.ru - siaepHast Gpu3rka B UHTEpHETE

www.school-collection.edu.ru - eaunas Koyutekius UGPOBBIX 00pa30BATEIBHBIX PECYPCOB.
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