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MCTOHI/I‘IGCKHC YKa3zaHudA JJIA NPAKTHYCCKUX 3aHATHH

Metonndeckne yKa3aHUs MPU3BAaHbl OKa3blBaTh IIOMOIIb CTYAEHTaM B
W3YYEHUU OCHOBHBIX MOHATHW, HUIEH, TECOPUUA U TIOJOKEHUW JTUCLUIUIUHBI,
M3y4aeMbIX B X0JI€ KOHKPETHOTO 3aHATHS, CIIOCOOCTBOBAThH PA3BUTUIO UX YMEHUH,
HaBBIKOB U PO ECCUOHATILHBIX KOMIIETCHITUH.

B nganHOoM y4yeOHOM 1OCOOMHM COrJacHO CHeUU(PUKE JUCHUIUIMHBL U
MPONUCHIBAIOTCS:

1. MosicHuTeJILHAS 3aMHUCKA

B pesynbTaTe ocBoeHMs y4eOHOM JUCITUTIIIMHBI 00YUYaAIOIIUNACS JOJDKEH YMETh:
1) omuceiBaTh M OOBACHATH (DU3MYECKUE SIBICHUS W CBOWCTBA TEJ:. JIBIKEHUE
HEOECHBIX T€JT U UCKYCCTBEHHBIX CITyTHHKOB 3€MJIM; CBOICTBA T'a30B, JKUIKOCTEU U
TBEP/BIX TEJI; ANEKTPOMArHUTHYIO MHIYKIUIO, PACIPOCTPAHEHHUE IJIEKTPOMArHUTHBIX
BOJIH, BOJIHOBBIE CBOWMCTBA CBETA; W3JIyYCHHE M TIOTJIONICHHE CBETA AaTOMOM;
dborodddexr;
2) OTAM4aTh TUIOTE3bl OT HAYYHBIX TCOPHUI;
3) nenatb BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAJIBHBIX JIAHHBIX;
4) TPUBOAWTL TPUMEPHI, IMOKA3BIBAIOIINE, YTO: HAOIIOJCHUS W DKCIEPUMEHT
SBJISIFOTCSI OCHOBOW ISl BBIABMIKEHUS THUIIOTE3 U TEOPHI, MO3BOJISIIOT IMTPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (DU3MUecKas TEOpHUs JaeT BO3MOXKHOCTH
OOBSICHATD W3BECTHBIC SIBJICHUS MPUPOIBI U HaydHBIE (DAKTHI, IPEICKA3bIBATH €IIIEe
HEU3BECTHHIE SIBJICHMUS;
5) NpUBOIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKUX 3HAHUM:
3aKOHOB MEXAaHUKH, TEPMOJUMHAMHKHA U DIIEKTPOJWHAMUKH B DSHEPIrETHUKE;
pPa3IMYHBIX BHUJIOB DJIEKTPOMATHUTHBIX M3JYYEHUN [JIs1 Pa3BUTUA pPAAHO H
TEJICKOMMYHHMKAIIMK, KBAaHTOBOW (U3MKU B CO3JaHUU SJICPHON DHEPTETHKH,
J1a3€pOB;
6) IpUMEHSTH TIOJYYCHHbBIE 3HAHUS JIJISl pelieHns (PU3nYecKux 3a1ay;
7) u3MepATh psan GU3HMYECKUX BEIWYUH, MPENCTABISAS PE3YIbTaThl U3MEPEHUN C
YYETOM HUX MOTrPEIIHOCTEMN;
8) HUCHoNb30BaTh MPUOOPETEHHbIE 3HAHUSA M yMEHUA B MPAKTUYECKOU
NEATENBHOCTY U MIOBCEIHEBHOW KU3HU;
B pe3ynbrare ocBoeHHs Y4eOHOM TUCIMIUIMHBI 00YYaIOMUUCS TOHKCH 3HATh:
1) cMpicn moHATHI: (u3MYecKoe SBICHWE, THIOTE3a, 3aKOH, TECOPHs, BEIIECTBO,
B3aUMOJICHCTBUE, JIEKTPOMArHUTHOE MOJIE, BOJIHA, (DOTOH, aTOM, aTOMHOE SO,
MOHU3UPYIOIINE U3NTyYeHUSs, IIJIaHETa, 3B€3/1a, rajJakThka, BeenenHnas;
2) cMmbIca (PU3UYECKUX BEIWYUH: CKOPOCTb, YCKOPEHHE, Macca, CUjia, UMITYJIbC,
paboTa, MeXaHHuYECKasi SHEPIHsl, BHYTPEHHSISI SHEPTHs, a0CONIOTHAsS TeMIEepaTypa,
CpeaHsAsl KWHETHUYECKAas DSHEPrus 4YacTUIl BEHIECTBA, KOJIUYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN ANEKTPUUECKUM 3apsi;
3) cmbica (U3NYECKHUX 3aKOHOB KJIACCHUYECKON MEXaHUKHU, BCEMUPHOTO TSITOTEHUS,
COXpaHEHHMsI PHEPTHM, UMITYJIbCA U BJIEKTPUUECKOrO 3apsiia, TEPMOJMHAMUKH,
AIEKTPOMArHUTHON MHAYKUUH, PoTordPekTa;



4) BKIaJ POCCUUCKHUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HAHOOJbIIEE BIUSIHUE
Ha pa3BUTUE (DUZHUKU;

IIpakTuyeckas padora Ne 1
Tema 3ansaTus: BBeeHUe B MeXaHUKY.
eab padoThl: 3aKpENNUTh NOJYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHreM 3a/a4, BIpab0TaTh NPAKTUUECKHE HABBIKU 10 PEIICHUIO 3a1a4.
TeopeTnyeckast 4acThb:

[Ikana (aT. scala — jecTHHIIA) — YACTh MOKA3bIBAIOIIETO YCTPOKUCTBA
CpelICTBAa U3MEPEHUM, MPEACTABIISIONIAs COOON YyIOPSAOYEHHBIN psiJl OTMETOK
BMECTE CO CBSI3aHHOM C HUMU HyMEpaluel WK TEXHUYECKask OTMETKA Ha IIKaje
u3MepuTenbHoro npudopa. [lkanbl MOTyT pacnonaraTbCs Mo OKPYKHOCTH, TyTe
WM TpsiMOi TMHUM. [ToKa3aHus OTCYMTHIBAIOTCS HEBOOPYKEHHBIM TJIa30M IIPU
PAcCTOSHUSX MEXAY AedaeHussMH 10 0,7 MM, IPU MEHBIIUX — MPU TOMOIIH JIYIIbI
VI MUKPOCKOIIA, JIJIsl TOJIEBOM OLICHKU JE€JIEHUN IPUMEHSIOT IONOJIHUTEIbHBIE
IKaJIbl — HOHUYCBI.

CrnenyeT 3aMETUTh, YTO TEPMUH «IIKAJIa» B METPOJOTHYECKON MPAKTUKE
UMEET, 110 KpailHell Mepe, ABa pa3InyHbIX 3HaUeHUs. Bo-nepBhIX, IIKAJION WIH,
TOYHEE, MIKAJIOW U3MEPEeHU (IIKaI0h PU3NYECKON BEIMYUHbI) HA3bIBAIOT
NPUHSTHINA MO COTIAIICHUIO MOPSAO0K ONpeeIeH s 1 0003HAYEHUST BCEBO3ZMOXKHBIX
POSIBIICHUH (3HAYCHHU ) KOHKPETHOT'O CBOMCTBA (BETMUMHBI). BO-BTOPHIX, IIKaIOM
HAa3bIBAIOT OTCYETHBIC YCTPOKCTBA AHAJIOTOBBIX CPEJICTB U3MEPEHUH, ITO 3HAUCHUE
UCIIOJIb3YETCS B JAHHOU CTaThe.

Kpyrosyto mikany 4acoB, KypBUMETPOB U HEKOTOPBIX IPYTUX MpUOOPOB
Ha3bIBalOT UQepOIaTOM.

N3meputensHbIi mpubop - Hanbosee pacnpoCTpPaHEHHOE CPENICTBO
U3MEpeHus, TpeIHa3HAYCHHOE /TSl BRIPAOOTKH U3MEPUTEIHbHON HH(PpOpMAIIUU B
dbopMe, TOCTYIHOM [J1s1 BOCTIpUATHs Habonarenem (onepatopom). Paznuuaror
aHaJOroBbIe, ITU(POBBIC, MOKA3BIBAIOIINE, PETUCTPUPYIOIINE CAMOIUIIYIIHE,
reyaTarouye, THTErpupyroune, CyMMUPYIOIIUE, CPAaBHEHHUS.

OTtcueTHOE YCTPOUCTBO (IIKAJIa U CTPEJIKA).

OTcueTHOE YCTPOUCTBO - YACTh KOHCTPYKIIMU CPEJCTBA U3MEPEHUS,
MpeIHa3HAYCHHAS I OTcUeTa MoKa3aHuil. MoeT ObITh B BUJE KB,
yKazaTels, TUCIUIes], SKpaHa ocuusuiorpada u T.11.

[IIxana - yacTh KOHCTPYKIUH OTCUETHOTO YCTPOKUCTBA, COCTOAIIAS U3
OTMETOK U YHUCEN, COOTBETCTBYIOIIMNX MMOCIEA0BATEIbHBIM 3HAUCHUSIM U3MEPAEMOi
BeJIMUMHBI. OTMETKH MOTYT OBITh B BUJIE YEPTOUCK, TOUYEK, 3yOI[OB U TIP.
VYkazarenu MOTyT OBbITh B BUJI€ KaIlJIEBUAHBIX, HOKEBUJIHBIX U CBETOBBIX CTPEJIOK.

Bupe! mikan, nena neneHus
[IIkansl MOTYT OBITH OAHOCTOPOHHUE U IBYXCTOPOHHHE, B 3aBUCUMOCTH OT

nonoxxeHnus Hyss. Ecinu «0» HaXOIUTCS B LIEHTPE MIKaJbl, TO TaKasi ABYCTOPOHHSS
1IKaja Ha3bIBaeTCsl CUMMETpUYHOU. [IIkanpl XapakTepru3yroTCs YUCIOM JEIICHUH,



JUIMHOM JICJICHUS, IICHOM JICJICHHUs, IMana30HOM ITOKa3aHUM, JUana30HoOM
M3MEpPEHUH U MpeIeIaMu U3MEPEHUM.

JleneHue - 3TO NPOMEKYTOK MEXKAY IBYMSI COCEAHUMHU OTMETKAMH IIKAJIbI.
JInuHa fienieHus - 3T0 pacCTOSHUE, U3MEPEHHOE MEXKTy OCEBBIMU JABYX COCEHUX
OTMETOK 110 BOOOpa)kaeMoi IMHUH, IPOBEICHHOMN uepe3 cepeIMHbI CaMbIX
KOPOTKUX OTMETOK IIKAJIBI.

Jlnamna3oH nmokazaHui - 3TO 00JIaCTh 3HAUCHUH IIKaJIbl, OrpaHUYCHHAs
HayaJIbHBIM U KOHEUHBIM 3HAaYCHUSIMU. /{hama3zoH usmMepeHuut - 3To 001acTh
3HAYEHUW BEJIMYUH, 1JIsI KOTOPO HOPMUPOBAHA MpeeibHAs JOMyCTUMAs
norpemHocTh. [Ipenen namepenus - 3To HanbOJbIIee UM HAUMEHbBIIIEE 3HAUCHHE
nuaria3oHa u3MepeHus. Ha kaxaom nuamnazoHe npuOop UMeEeET JBa mpejena: -
BEPXHMU IIpEEIl, ~-HUKHUM ITpeiell.

Ilena geneHus - 3TO pa3HOCTh 3HAYEHUIN BEJIMYUH, COOTBETCTBYIOIIUX JBYM
COCEJTHUM OTMETKaM IIIKaJIbI.

ITepen Tem, kak HAXOUTH LIEHY JEJICHHS, BHUMATEIIBHO PACCMOTPUTE CaM
puoOOp: YTO OH U3MEPSET, B KAKUX CIMHUIIAX, €T0 UCIIPABHOCTh. ITO MO3BOJIUT
HapHCOBaTh MOJHYIO KAPTUHY TPOBOJUMOTO OIBITA 10
ONPEICIICHUIO TOW WM MHOM BennunHbl. Hanaure Ha mikaie
JIBa OJMKAUIITUX IITPUXA, BO3JIE KOTOPHIX HAIMMCAHBI
YUCJIOBBIC 3HAYEHUS BEIMUYUHBI. [locunTaiiTe CKOJIBKO MEXIY
HUMHU JIeJIeHUH (HO HE IITPUXOB).

Ha »ToM pucynke B kpynmHOM maciiTade rmokasaHa
nIKajga MeH3ypku. Ornpenenum UeHy AeJIeHUS] MEH3YPKHU.

a) BbIOMpaeM orudpoBaHHbIC ITPUXK 16 1 12

0) MEXIy HUMU 4 nesieHus (IPOMEKYTKOB) 0

B) BbraucisieM: (16 - 12 ) : 4nenenus = 1 /nen.
OrTBert: nieHa nexeunii = 1 /nen.

16

12

j
LJ||1|||||

Ilena nmemeHW IIKajdbl W3MEPUTEIBHOrO TpuOOpa - BakHas (QuaMueckas
BenrurHA. C HEH BbI OyJIeTe CTAIKUBATHCS OYCHB YacTo. [loaTromy chopmymupyem
MPABWJIO JIJI €€ BHIYMCIICHUS.

YUT0oOBI MOJACUNTATH IICHY JCIICHHUH IIIKAJIbI, HY)KHO:

a) BBIOpATH HAa IIKaJe ABa OMMKAWTINX ONM(POBAHHBIX IITPUXA;
0) COCUUTATh KOJIMYECTBO JEICHUN MEXTy HUMU;
B) Pa3HOCTh 3HAYCHWH OKOJIO BBIOPAHHBIX IITPUXOB PA3JACIUTh Ha

KOJIMUECTBO JIEJIEHUU.
3agaHusl K pelieHHI0:
Onpenennute XapakKTepPUCTUKHU MK CICAYIONUX U3MEPUTEIHHBIX TPUOOPOB:
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Pemenue pexkomeHayeTcs MPOU3BOAUTH B CIENYIONICH MOCIEA0BATEIbHOCTH:
1. Ilena gemeHus MIKAJIBI

2. Tlpenenbl mIKajIbl

3. [MorpemrHocTh U3MEpPEHUs

4. 3anuimuTe pe3yabTaT U3MEPEHUI

OTBeThTE HA cJIeAYIONIHE BONPOCHI:

1. Yo Takoe mikanza U3MEpPUTENIBHOTO Mpudopa’?

2. Kakue uzmepuTelbHble MPUOOPHI U3 MIKOJIBLHOTO Kypca (pu3nuku Bel 3HaeTe
(Ha30BUTE HAMMEHOBaHUE MPUOOPA U KaKYI0 (PU3UUECKYIO BETUUHHY UM
U3MEPSIOT);

Ha xakue nBe rpymibl MOKHO pa3euTh BCE U3MEPUTENbHbBIE TPUOOPHI?
Kaxk onpenenutsb 1ieHy AeleHus U3MEPUTEIBHOTO Tprubdopa?

Uto Takoe MorpenHocTh?

Kaxk onpenenuts morpenrHocTb H3MEPUTENHHOTO pudopa’?

ook ow

IIpakTuyeckas padora Ne 2

Tema 3ansaTusi: Kunemaruka.
Heab padoThl: 3aKpENUTh NOJYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHneM 3a7a4, BHIpaboTaTh MPAKTUIECKHE HABBIKU 10 PEIICHUIO 3a/1a4.
TeopeTnyeckasi 4acThb
KunemaTtuka — pasnen MEXaHUKH, H3YYAOIMIMA MaTEeMaTHYECKOE OTHCAHHE
(cpencTBaMu TE€OMETPHH, alreOphl, MATEeMAaTHYECKOTO aHaIW3a...) JBIKEHUS
UJCaTU3UPOBAHHBIX Tea (MaTepuanbHas TOYKa, aOCONIOTHO TBEpPAOE TEJo,
uaeanbHas )KUAKOCTh), 0€3 pacCCMOTPEHUSI TPUYMH ABUAKEHHUS (MAcChl, CHII U T. [1.).
HcxonHble MOHATUS KMHEMAaTUKU — MPOCTPAHCTBO M Bpemsa. Hampumep, ecnu
TENO JABUXKETCSA MO OKPY>KHOCTH, TO KUHEMATHKA MPEJCKa3bIBaeT HEOOXOAUMOCTh
CYILIECTBOBAHUS LIEHTPOCTPEMUTEIBLHOTO YCKOPEHUsI 0€3 YTOYHEHUS TOro, KakKylo
NpUpOJly HUMEeT cuja, ero mnopoxjaawomas. I[lpuunHaMu BO3HUKHOBEHUS
MEXaHWUYECKOTO JBUKEHHUS 3aHUMAETCS APYTOW pasliesl MEXaHUKU — JUHaAMHKA.
['maBHO#l 3amaveil KUHEMAaTUKHU SBISETCS MareMmaTudeckoe (ypaBHEHUSIMU,



rpadukamMu, TaONUIAMA W T. I11.) OMNpEJETICHUE TMOJOXKEHHUS U XapaKTEPUCTUK
JIBMKEHUSI TOYEK WM Tell BO BpeMeHH. JItoboe OBHXKEHUs paccMaTpHUBAaeTCs B
ONpPEACIEHHON cucTeMe OTcyéra. Takke KUHEMAaTHUKAa 3aHUMACTCA HU3YYECHHUEM
COCTaBHBIX JABMXEHUHN (ABMKEHUH B JBYX B3aMMHO MEPEMEIIAOIINXCA CUCTEMax
oTCcuéTa).

YCKOPEHHUE. PABHOYCKOPEHHOE JIBU/XKEHUE

Pagnoyckopennvim Ha3pIBaeTCS ABUAKEHUE, IPU KOTOPOM CKOPOCTH Teja 3a JIr00bIe
paBHbIE MPOMEKYTKH BPEMEHU U3MEHSAETCS OJUHAKOBO.

Yckopenuem mena Ha3pIBalOT OTHOIIEHHE U3MEHEHHUS CKOPOCTH Tejla KO BPEMEHH,

32 KOTOPOE 3TO U3MEHEHUE TTPOU30IILIO.

YCcKOpeHne XapakTepu3yeT ObICTPOTY H3MCHEHHUSI CKOPOCTH.
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YCKOpeHI/IC - BCKTOpHAaA BCJIMYHWHA. Ono ITIOKa3bIBACT, KaK U3MCHACTCA

MT'HOBEHHAsI CKOPOCTh Tella 3a €IMHUILY BPEMEHHU.
3Has HAYaIILHYI0 CKOPOCTB TEJIA U €T0 YCKOPEHHE, U3 popmyisl (1) MOXKHO HalTH
CKOPOCTb B IIF00OH MOMEHT BpeMenu: © = Vo + & 2

J1Jist 3TOTO ypaBHEHHE HYKHO 3alKcaTh B IPOCKIUAX HA BHIOPAHHYIO OCh:
V=Vxt+ axt

['paukoM CKOPOCTH NPU PABHOYCKOPEHHOM JIBUIKEHUH SABIACTCS
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MNEPEMEIIEHUE U IYTh IPU IPAMOJMHEMHOM

PABHOYCKOPEHHOM /IBU’)KEHUHN

HpeI[HOJ'IO}KI/IM, qTo TCJIO COBCPIINIIO HepeMelgeHI/Ie 3d BpCM:1 t, ABUTAACH C

yckopeHueM . Eciu ckopocTh u3sMeHsieTcs oT Yoo ¥ U yu4uThIBasi, 4To,

F=F + aLHOJ'IyT{I/IM

_ F},+ﬁ+cﬁr‘:r_ 2+ dt?
2 2

E

Ncnonp3ys rpaduk CKOPOCTH, MOKHO ONPEACTUTH MPONHICHHBIN TEJIOM 3a
W3BECTHOE BPEMs MYTh - OH YHCJIECHHO PAaBEH IUIOMIAAX 3aITPUXOBAHHON
MMOBEPXHOCTH.
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CBOBOJHOE HAI[EHI/IE TEJI
JIBr>keHue el B 0€3BO31YITHOM MIPOCTPAHCTBE MO JEUCTBUEM CUJIBI TSHKECTH
Ha3bIBAIOT C8000O0HbIM NAOEHUEM.
CBo0Oo1HOE TIaZIEHUE - ATO PABHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHHE CBOOOTHOTO
NaJICHUs] B JTAaHHOM MECTE 3€MJIM MOCTOSIHHO JIJIsl BCEX TE€J M HE 3aBUCUT OT MaCChI
najaroero tena: g = 9,8 m/c 2
Jlns penieHus: pa3nuyHbIX 3a7a4 U3 pasnena "Kunematuka" HEOOXOIUMBI /1B
ypaBHEHUS :

Vo

3apauaNel: Teno, nBUTasICh PABHOYCKOPEHHO U3 COCTOSIHUS TTOKOS, 32 TISATYIO
CEeKyHy Tpouuio nyTh 18 M. Uemy paBHO yCKOpeHHE U KaKOW MyTh MPOIILIO TEJIO
3a5c¢?

Vo=0 =0 —e e
b =% @ 5‘.:_'-.‘:. s_“_':".
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2 2
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X=X+ Vit — = x-x=—
2 2
3a mATYI0 CeKyHAY TEJIO MPOULILTIO MYTh S = S5 - S4 M S5 U S4 - PACCTOSIHUS,
MPOMICHHBIE TEJIOM COOTBETCTBEHHO 3a 4 U 5 C.
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OTBer: Teso, ABUTasch ¢ yckopenueM 4 M/c 2, 3a 5 ¢ nponuio 50 M.
3aaHus K pelIeHHUIO
1. JIsmxenue Ten 3aaHo ypaBHeHHsIMU: X1 =31, X2 =130-10t. Korna u rae onun
BCTPETATCA?
2. I[lpy paBHOYCKOPEHHOM TPSIMOJUHEHHOM JABWKCHHUH CKOPOCTh Karepa
yBenuumiack 3a 10 ¢ ot 2 m/c 1o 8 M/c. Uemy paBeH myTh, IPOUICHHBIN
KaTepOM 3a 3TO BpeMs?



3. YckopeHue maiidbl, COCKaIb3bIBAIOIIEH C TUIAJIKON HAKIOHHOW TMJIOCKOCTH,
paBao 1,2 m/c?> . Ha »ToM cmycke €& CKOpPOCTh yBenWdmiach Ha 9m/c.
Onpenenure NOJHOE BpeMsI CIycKa 11aii0bl C HAKJIOHHOM TIOCKOCTH.

4. KameHb OpoIllleH C HEKOTOPOM BBICOTHI BEPTUKAIHLHO BHHM3 C HaudallbHOU
ckopocThio 1M/c. KakoBa ckopocTh kamHs yepe3 0,6 ¢ mocie 6pocanusi?

5. MOTOUUKIUCT, ABUTASICh MO XOPOIIEH JOpOore C MOCTOSIHHON CKOPOCTHIO
108 km/4, npoexan 4/7 Bcero myTtu. OCTaBIIYIOCA YacTh MYTH MO IJIOXOM
Jopore OH mpoexana co ckopocTbio 15 wm/c. KakoBa cpenHsisi CKOpOCTb
MOTOIIMKJIMCTA Ha BCEM MTyTH?

6. ABTOMOOWIIH IBUTAJICA MO OKPY>KHOCTU. [107OBUHY JIJTMHBI OKPY>KHOCTU OH
mpoexaj co CKOpocThio 60 KM/4, a BTOPYIO — €Xaj CO CKOpPOCThio 40 Km/d.
Uemy paBHa cpeaHsisi CKOPOCTh aBTOMOOUJISA?

IIpakTuyeckas padora Ne 3
Tema 3anaTusa: 3akoHbl MexaHukud HproToHa.

Heab padoTbl: 3aKpEenUTh MOJYYCHHBICE TEOPETUUECKHUE CBEACHUS IO TEME
pelieHrueM 3aja4, BbIpaboTaTh MPAaKTUYECKUE HABBIKK M0 PEIISHUIO 3a/1a4.
TeopuTHyeckas 4acTb

JluHamuka wucclieqyeT NPUYUHBL JBMO)KEHHUS Ten. M3BecTHO, 4TO J1000€ TEIo
U3MEHSET CBOKO CKOPOCTh B PE3YyJIbTaTe€ B3AMMOAECHCTBUS C Apyrumu Tenamu. Cuna
€CTh XapakTepHucTHKa B3auMozeiicTBus. OObIyHO cuia o0o3HavaeTcsi OykBoil F .
Ecnu Ha Teno nelcTByeT HECKOJIBKO CHJI, TO OHM CKJIAABIBAIOTCA KAK BEKTOPBI.
CymMma Bcex CuIl JEMCTBYIOIUX Ha TEJIO, Ha3bIBAETCs paBHOAEHCTBYIOMEN R

R=F+FE+F+..

Macca ectb xapakrepuctuka uHepTHOCTH. OOBIYHO Macca 00o3HavaeTcss OYKBOM
m. Macca — cyTh ckajsip, cuia — CyTh BEKTOp. B OCHOBE AMHAMHUKU JieKaT TpU
3akoHa Herorona. IlepBbiii 3akoH HpOTOHA yTBEPKAAET, YTO CYIIECTBYIOT TaKHE
CHUCTEMBI OTCYETa, B KOTOPBIX, €CIM HAa TEJIO HE JEUCTBYIOT HHUKAKHWE BHEIIHUE
CUJIbI, OHO JBWIKETCSI PAaBHOMEPHO M IMPAMOJMHEWHO. Takue CUCTEMBI OTCUETa
HAa3bIBAIOT MHEpUHAIbHBIMHU. BTopoil 3akoH HprOTOHA yTBep»Kaaer, 4yTo, €Ciii Ha
TEJI0 Maccoit m neicTByeT cuna F, To yckopenue tena, a Oyaet paBHO

_ F
a=—.
m
Tpetuit 3akon HproTOHa yTBEp>KIaeT, 4To, €clid Ha Teno A co CTOpoHbI Tena B

nerctByer cuna Fga, To Ha Teno B co cTroponsl Tena A neiictByer cuia Fap

puYeM Fpa =~ Fap-

Buasl cui:

1. Cuna ynpycocmu. Jta cuna Bo3HUKaeT npu Aedopmanuu tena. CBONCTBO CUIIBI
yopyroctu F  TakoBo, urto mnpu HeOombmmx gedopmamusix Ax , F

MpPONOPLUMOHANLHO AX W HampaBieHa MnOpoTuB aedopmanuu. Koadduiment



MPOMOPLIMOHATBHOCTH K HOCUT Ha3BaHUE KO3(P(PULHMEHTa >KECTKOCTH. Takum
obpasom,
F =—kAx
2. I'pasumayuonnas cuna. I3BecTHO, 4TO BCE Tela NPUTATUBAIOTCS APYT K APYTY €
cuwioi F mponopuronanbHo#l Macce Kaxa0ro Tejaa my U my U 00paTHO
IIPONIOPLIMOHAIIBHOM KBaJApaTy pacCTossHUA R Mexay tenamu.

F=GA72

R

G =6,672-10" Hm?/xr?.
rae Ro — paguyc 3emnn, M — macca 3emin. Y ckopeHue cBOOOAHOIO MaJEHUsS g
HE 3aBHCUT OT MAcCChl IPUTATMBAEMOro TeJjla, TMO3TOMY BCE Teja MNaJarT C
OIMHAKOBBIM yckopeHueM. Ha mosepxnoctu 3emnm, rae H paBHo Hymro, g=9,8
M/c?,
3. Bec mena. Becom Tena P Ha3pBalOT cuily, KOTOpas JaBUT Ha OINOpPY WU
pacTaruBaeT mojBec. JTa cujla BOOOIIE NMPUIOKEHAa HE K Tely, a K OIOope WM
NOJBECY; HA TEJNO XK€ JACHCTBYET HOpPMajbHas peakius ONOpbl WM Cuia
HaTsDKeHHUs] HUTU. Bec Tena MokeT ObITh paBeH CUJIE TAKECTH, a MOXKET OBITh U HE
paBeH. Hanpumep, eciu Teo JIEKUT Ha TOPU30HTAIBHOM INIOCKOCTH, TO BEC TEJA
PaBEH CHUJIE TSHKECTH, a €CJIM Ha HAKJIIOHHOM, TO HET.
4. Cuna mpenus. Cunoil TpeHHs Frp HA3bIBaIOT CHIly, KOTOpas IpPENsATCTBYET
IBUKEHUIO, T.€. HAIPaBJIEHA IIPOTUB CKOPOCTH, U pABHA

Xox padoThI:

3agaua. ['py3sl ogumHakoBOM Maccel (Mi=M;=0,5 Kr) COEIWHEHbl HUTHIO W
NEePEKUHYTH Yepe3 HEeBECOMBIM OJIOK, YKPEIUICHHBIM Ha KOHIlEe crona (puc. 2.1).
Koadpdumment tpenns rpysa my o cton U =0,15. Ilperedperas tpenuem B OJI0Ke,
OTIPEJICINTh: a) YCKOpPEHHEe, C KOTOPBIM IBUIXKYTCS TPY3bl; 0) CHIy HATSKEHUS
HUTH.

HMano: m;=m,=0,5 kr; 4 =0,15.

Haiitu: a, 7.

N
Peuienue &
T
ITo BTOpOMY 3aKkOHY HpIOTOHA ypaBHEHUSA F. l:
JBH>KEHUS TPY30B UMEIOT BU: T
kJ
ma=mg-T, m,g
mya =T - /m,g;
ma+m,a=mg—um,g QrTKyaa
(m, — um,)g (05—’015-3]5)98 e i
a=-— S = =417
m, +m, 0,5+ 0,5 M/CZ'

T=m,(g-a)=05(98-417) =282y
OtBeT: a=4,17 m/c?, T=2,82 H.



Conepxanune oryera, d¢opma u mnpaBuiaa odopmJieHHS OTYeTa

BBINOJIHEHHOH padorte: ycTHOe coobOmieHue. [loaroroBka ycTHOro COOOIICHUS.

OneHka pelIeHHbIX 3a/1a4.
ens paboThI:

— Hay4YUTbhCS CaMOCTOSITEIILHO noaOupaTh uHpopMaiuio,

CUCTEMATU3UPOBaTh U OPOPMIIATH B BUJIE COOOIIEHUS O 3aaHHON TEME;

— IMOJIYUYUTD OIIBIT YMCHHA HY6J'II/IIIHO BBICTYIIATh.

0

3aganusi u Bompochl i (opMHpPOBAHUST M KOHTPOJIA  BJAJCHHUS
KOMIIETCHMSIMH.

3ajaHns K pelIeHnIO:

1.

ITocne ynapa TEeHHUCHOM PaKEeTKOM MSIYMK MAcCOU 5 T ITOJIY4YHJl YCKOPEHUE
12 m/c? KakoBa cuna ynapa?

Jse cunel 1o 200 H kaxas Hanpasiaens! noj yriaoM 120° npyr k apyry.
Haipure paBHOAEHCTBYIOIIYIO CHITY.

[lon neficTBHEM HEKOTOPOM CUJIBI IEPBOE TEJIO MPUOOPETAET YCKOPEHHE a.
[lon neficTBreM BIiBOe OOJIbIIIEH CHIIBI BTOPOE TEJIO IPHOOpeTaeT
YCKOPEHUE B 2 pa3za MEHbLIE, 4YeM nepBoe. Kak OTHOCHTCS Macca mepBoro
TeJla K Macce BTOPOro?

Ecnu npykrHa U3MeHWIa CBOIO JUIMHY Ha 6 CM MO/ IEUCTBUEM I'py3a
Maccoi 4 Kr, To Kak Obl OHA pacTAHYJIACh MO ICUCTBUEM I'py3a Maccom 6
Kr?

Cuna 10 H coobmaer teny yckopenue 0,4 m/c? . Kakast cuina cooOUuT
3TOMY ke Telly yckopeHue 2 m/c??

Masburik Maccoit 50 Kr, CKaTUBIIMCh Ha CAHKaX C TOPBI, IPoexXall 1Mo

TOPU30HTAIIBHOM Jopore 10 octaHoBku 20 M 3a 10 c. Halinute cuny TpeHus.

IIpakTuueckas pabora Ne 4 Tema 3ansaTusi: 3aKOHbI COXPaHEHUSI B MEXaHHUKe.

Heap padoTbl: 3aKpenuTh IMOJYYEHHBIE TEOPETUYECKHUE CBEACHUS II0 TEME
pelieHrneM 3a7a4, BbIpaboTaTh MPAKTUYECKUE HABBIKK MO PEUICHUIO 3a]1ay.

TeopuTHyeckast 4acTh
JHeprusi — yHHUBEpCajbHas Mepa Pa3IMYHBIX (POPM JBMKEHUS MaTepHaTbHBIX
00BEKTOB U WX B3auMOAeHCTBUs. KoOMMYECTBEHHON XapaKTEPUCTHUKOM Mpoliecca



oOMEHa 3Heprueil Mexjay B3auMOJEHCTBYIOIIMMHU TeJIaMu SIBIseTcs (punyeckas
CKAJIIpHAs BEJIMYMHA — padoTa CH.I.
MomHocTh — ¢Qu3NuecKas CKaJlsgpHas BEJIMYMHA, XapaKTepHU3ylollash CKOpPOCTb
COBEpIIEHUs PabOTHI:

_daa

dt

MoiHoCTh, pa3BUBacMas CUJIOM # B JAHHBIM MOMEHT BPEMEHH, pPaBHA
CKQJSIPHOMY IPOU3BEIACHUIO BEKTOpPAa CHJIBI Ha BEKTOP CKOPOCTH, C KOTOpPOH
JIBHWKETCS TOYKA IIPUIIOKEHHUS DTON CUJIBIL:
KoncepBatuBHasi cuiia — cwia, paboTa KOTOpPOH MpU NEPEMEIICHUH U3 OJHOIO
IIOJIOKEHUS B IPYrO€ HE 3aBUCUT OT TPACKTOPUU NEPEMEILECHUS, @ 3aBUCUT TOJIBKO
OT Ha4yaJbHOIO M KOHEYHOIro IOJIO)KeHUH Tena. CuioBoe 1mosie, B KOTOPOM
KOHCEpBAaTUBHbBIE CHJIBI COBEpLIAIOT pPabOTy, Ha3bIBaeTCs MOTEHUHMAJIbHBIM
1noJieM.
KuneTnueckass »JHeprusi - MeXaHUYECKass DJHEPrus BCIKOTO CBOOOJHO
JIBUKYILErocss  Teja, YUCIEHHO paBHas paboTe, KOTOPYIO COBEPIIAIOT
JNEUCTBYIOLIME HA TEJIO CUIIBI IIPU €TI0 TOPMOKEHHUU 0 MOJHOU
OCTaHOBKH:

2
E =A=""
2

IMoreHnnanbHas IHEPIrusgs — DOTO MEXaHUYCCKasA OHCPrusd CHUCTCMBI TCII,
onpeacirsieMasd X B3aUMHBIM PACIIOJIOKCHUCM U XaPaKTCPOM CUJT BSaHMOHGﬁCTBHH
MCIKIOY HUMMU.

OTCIO,IIa, KaK 49aCTHBIC ClIy4dau, OIPCACIIAIOTCA: a) MMOTCHIOUAJIbHAA SHCPIUA TCJla
Maccoii m Ha BeicoTe h

E, = mgh;
0) MoTeHIMAJIbHAS SHEPTHUs yIPYyroaehOopMUPOBAHHOTO Teja
I(XZ
E =

El

" 2
riae K — ko GuIueHT yupyrocT (IUIst MPYKUHBI — )KECTKOCTD ).
ITostHast 3Heprusi MEXaHWYECKOW CHUCTEMbl — paBHA CYMME KHHETHYECKOW U
MOTCHIMAIBHOM SHEPTUH: w = £=. + =,
MexaHn4yecKue CHCTEMBI, Ha Tella KOTOPBIX JAEHCTBYIOT TOJIBKO KOHCEPBATHUBHbBIC
CWiIbl (BHYTPEHHUE U BHEIIIHKME) HA3bIBAIOTCS KOHCEPBATHUBHBIMH cucTeMaMu. B
TaKUX CHCTEMAaX BBIMIOJHIETCS 3aKOH COXPAaHEHUSI MEXaHW4YeCKOH JHeprum:
E.+ E, =W =const,
T.C. MOJIHASI MeXaHUYeCKasi JHEPrusl KOHCEPBATUBHOMN CHCTEMbI CO BpeMeHeM
He U3MEHSEeTCH.

Xoxa padoTsI:

3agauya 2. ABromoOunb Maccoil 1,8 T JBHKETCS B Tropy, YKIOH KOTOPOM
coctaBisieT 3 M Ha kaxable 100 M mytu (puc. 2.3). Onpenenutb: a) padory,
COBEpIIAEMYIO JIBUTATEIEM aBTOMOOWIIA HA IyTH 5 KM, €cu KO3 PUIUEHT TpEHUs
pasen 0,1;

0) pa3BHMBAaEMYIO JBHUTAaTEJIEM MOIIHOCTb, €CJIM HM3BECTHO, YTO 3TOT IyTh OBLI
MPEOJOJIEH 32 5 MUH.



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

Pemienue
A=F,s+ F, s

F, =mgsina, F,, = 4mg cos &; A=mgs(sina@ + 1 cosa); A= mgs(sin & + 1 cos &);

me s> TIIe

A
=

[ToacTaBiss YKMCIOBbIE JaHHbIE, monyunm: A = 11,5-10° Jx, P = 38,3-10° Br.
OtBet: 4 =11,5 M]Ix, P=38,3-kBrT.

Conepxanue oryera, ¢opma u mnpaBuiaa odopmiieHHs OT4YeTa O
BBINIOJTHEHHOH padoTte: ycTHOe coobmenue. [loaroroBka ycTHOro coOOIICHHUS.
OluieHKa pelIeHHbIX 3a/1a4.

[ens paboThI:

— HAay4YUTbHCA CaMOCTOATCIBHO HOJI6I/IpaTB I/IH(l)OpMaIII/IIO,

CUCTCMATU3NPOBATH U O(l)OpMJ'ISITB B BHJC COO6III€HI/ISI I10 BaﬂaHHOﬁ TEMC,

— IMOJIYYUTD OIIBIT YMCHUA HY6HI/I‘1HO BBICTYIIATh.

3aganusi M Bompochbl A (POPMHPOBAHMSI M KOHTPOJHA BJIAJCHHUS
KOMIIeTEHIMSIMH.

3aiaHus K pelieHuIo:

1.

JIBa mapuka Maccamu 2 U 4 Kr ABUTAIOTCS CO CKOPOCTSIMU COOTBETCTBEHHO
5 u 7 m/c. Onpeaenutb CKOPOCTH IAPOB MOCIIE MPSIMOT0 HEYNPYroro yaapa
B Ciyyasx: a) OONbIIMIA IIap JOTOHSET MEHBIIHK; O) Imapbl ABUTAIOTCA
HaBCTPEdy NPYT APYyTY.

Omnpenenuts paboTy, COBEpIIAEMYIO MpU TOIbeMe rpy3a Maccoit 50 Kr mo
HAKJIOHHOM TJIOCKOCTH ¢ yrioM HakioHa 30° k ropusoHTy Ha paccTosHue 4
M, €CJIM BpeMsl TIoJIbeMa cocTaBisieT 2 ¢, a koaddunuent tpenns 0,06.

C OGamHM BBICOTOM 35 M TrOpHM3OHTANBHO OpoleH KameHb maccou (0,3 Kr.
[IpeneOperast cOMpPOTHUBIEHWEM BO3JyXa, OMNPEACIUTb: a) CKOPOCTh, C
KOTOpOU OpoIlIeH KaMeHb, eCiau 4Yepe3 1 ¢ mociie Hayajga JIBYOKCHHUS €ro
KUHETHYeCcKast dHeprusi paBHa 60 [[x; 0) MOTEHIHMATBHYIO YHEPTHUI0 KaMHS
yepe3 1 ¢ mocie Havana JBUKEHUS.

[Tyna maccoit 10 1, meTteBmas TOpU3OHTAIBHO cO cKopocThio 500 m/c,
[IOIIaaeT B OAaJUIMCTUYECKUM MAasSTHUK IMHOM 1 M M Maccol 5 kr u
3acTpeBaeT B HeM. OnpeAenuTh yroyl OTKIOHEHHUS] MasTHHUKA.

Kamens mMaccoit 0,2 kr 6pocuny noj yriom 60° kK TOpU30HTY €O CKOPOCTBIO
15 m/c. HaiiTi KuHETHUYECKY10, TTOTEHIIMATIBHYIO U TIOJHYIO SHEPTUIO KaMHSI:
a) crycts 1 ¢ mocie Havana JBWKEHUS; 0) B BBICHICH TOYKE TPACKTOPHH.
CormnpoTuBieHueM BO3yXa MpeHeOpeyb.

Temo maccoit 5 kr magaer ¢ BoICOTHI 20 M. OnpenennuTh MOJHYK 3HEPTUIO
TeJla B TOYKE, HAXOMSUIECHCS OT ITOBEPXHOCTHM 3EMJIA Ha BBICOTE 5 M.



Tpennem Tema o Bo3Ayx TmpeHeOpeub. CpaBHUTH JTy DOHEPrUI0 C
[IEpBOHAYAJILHOU DHEPTUEH Tea.

IIpakTnuyeckas padora Ne 5
Tema 3ansaTusi: OCHOBBI MOJICKYJ/JISIPHO-KUHETHYeCKOM Teopuu. UaeanbHbIH
ras.

He.ﬂb paﬁoTbI: 3aKPCIIUTD IMOJYUYCHHBIC TCOPCTUUCCKUC CBCACHUS 110 TCMC
peUICHUCM 3aj/1a4, BBIpa6OTaTB MPAKTUICCKUC HABBIKU I10 PCUICHUTIO 3a/1a4.

TeopuTHyeckas 4acTb
B ocHOBe MOJIEKYISIPHO-KUHETUYECKON TEOPUH JIEIKAT TP OCHOBHBIX MOJTOKCHUS

1. Bce BemecTBa — XUJKHUE, TBEPABIC U ra3000pa3Hbie — 00pa30BaHbI U3

MeJBYANIITUX YaCTHI] — MOJICKYJI

2. ATOMBI U MOJIEKYJIbI HAXOJSATCS B HEMIPEPHIBHOM XaO0TUUYECKOM JBUKEHUH.
Macca oTHOH MOJIEKYJIBI Mg BhIpakaeTcs: (hOPMYIIoi
M

Ny

KonnuecTBoM BemiecTBa v Ha3bIBA€TCS OTHOIIEHUE YUCIa MOJIEKYJ N K YUCITY
ABoraapo Na :

Mg

M
N=—
4

KOHHGHTpaHI/IGﬁ MOJICKYJ N1 Ha3bIBACTCA OTHOIICHUC YU CJIA MOJICKYJI N B 00BEME

V k aTomy 00beMy V:
N

n = —,
|14

JlaBneHre p MOKHO BBIPA3UTh ClAeAyIoIeH (popMynoi
1 2
P =—mgh <V >
3
DTO ypaBHEHHUE HOCUT Ha3BAHUE OCHOBHOT'O YPaBHEHHS MOJIEKYJISIPHO
kuHetnyeckor Teopun (MKT) razoB. 1o ypaBHEHHE MOXKHO NIEpENUCaTh B BUJIE

CpeI[Hﬂﬂ KHMHCTHYCCKAs OHCPIUA

3

rae k—mocrosanas bonpmana.
ypaBHeHue MeHnneneeBa-Knaneipona

m
pV=-—2RT, R=kN,=831—2%_
M Mot <K
rac — YHHUBCPCAJIbHaAsA ra3oBasd

IIOCTOsIHHAs.

Xoxa padoTsI:



Kaxoii 06bem 3anumarotr 100 Monb pTyTH?
Hano: u = 0,2kr/monb, p = 13600 kr/m3, v = 100 mons. Haiitu: V
Pemenue.

v _ 0,2 xr/mous - 100 MosIb

~0,0015 v,
p 13600 kr/m°

m=plV =pv; V=

Otset: V =~ 0,0015 M.

Conepxanue ortyera, ¢opma u mnpaBuwia odopmiieHHs OT4YeTa O
BBINIOJTHEHHOH padoTte: ycTHOe coobmienue. [loaroroBka ycTHOro cOOOIICHHUS.
OluieHKa pelIeHHbIX 3a/1a4.
[ens paboThI:
- HAy4HUThCS CaMOCTOSITEJILHO noouparth uH(pOopMaIuIo,
CUCTEMaTU3UPOBATh U OPOPMIISATH B BUJIE COOOIICHUS IO 3aJaHHON TEME;
- MOJIYYUTh ONBIT YMEHHUS MyOJIUYHO BHICTYIATh.

3aganusi M BoOmpochbl I (POPMHMPOBAHMST M KOHTPOJS BJIaJCHUA
KOMITIeTEHIMSIMH.

3aiaHus K peleHuIo:

1. B 6amnmone naxoaurcs 600 r Bogopoaa. Kakoe konuecTBO BEIIECTBA 3TO
cOCTaBJIsieT?

2. CpenHss KHHETHYECKAsi YHEPTUS MOJIEKYJI UEaTbHOTO ra3a yBEeJIUYHIach B
4 paza. Kak npu 3ToM U3MEHUIIOCH IaBJICHUE Ta3a HA CTEHKU cocyaa?

3. CpaBHHUTE MacChl aproHa 1 a30Ta, HaXO/ISIIHECs B COCYAaX, €CIIH COCY bl
COJZIepKaT paBHbIE KOJMYECTBA BEUIECTB.

4. B cocyae A Haxonutcs 14 T MOJIEKYJISIPHOTO a30Ta, B cocyne B — 4 r renusi.
B kakoMm cocyne HaxoauTcsi 0oJibliee KOJIMUECTBO BelllecTBa?

5. O6béM 12 mMonb a3ora B cocyae npu Temneparype 300K u nasnenun 10° [1a
paBeH V1. Uemy paBeH 00bEM 1 MO a30Ta MpH TAKOM K€ AaBICHUU raza u
BJIBOE OOJIBIIICH TemmepaType?

6. Ompenenurte Maccy Bo3ayxa B KIIACCHOW KOMHATe pazmepamu Sx12x3 M mpu

temneparype 25° €. TIpuHATL NIOTHOCTH BO31yXa paBHOi 1,29 kr/m?.


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

IIpakTnueckas padora Ne 6

Tema 3ansaTusi: OCHOBBI TEPMOAMHAMHMKH.

Ieab padoThl: 3aKpeNUTh MOJYYECHHBIE TEOPETUUECKHE CBECHUS 110 TEME
pelieHrueM 3aja4, BbIpadoTaTh MPAKTUUYECKUE HABBIKU 10 PEIICHUIO 3aa4.

TeopeTnyeckas 4acTb

BHYTpeHHHSI OHCPTUA NACAIIBHOTO OAHOATOMHOT'O I'a3a IpsAMO IIPOIIOPIHUOHAIbHA

ero abconoTHOM TeMiieparype. Pabora BHenIHeN cuibl, U3MEHsOLIEH 00bEM rasa

paBHa A =paV  Pagora camoro rasa, rJi€ p - AaBjeHue rasa. [lepBblil 3akoH
TEPMOJIUHAMUKH : UBMEHEHUE BHYTPEHHEN YHEPIUU CUCTEMBI MIPHU MEPEXojie €€ u3
OJIHOTO COCTOSIHHS B IPYrO€ PaBHO CyMMe paOdOThl BHEIITHUX CHJI U KOJIMYECTBA
TerIoTH, epenansoro cucreme: AU = A + ¢

BHyTpeHHsis1 SHEpTUsl CUCTEMBI TeJl U3MEHSIETCS IPU COBEPIICHUH padOThI U MPU
nepeaye KOJIM4ecTBa TEIJIOThl. B KaKI0M COCTOSIHUU cucTeMa 00J1aaeT
ONPENICIIEHHON BHYTPEHHEN SHEPTUEH.

Buasl nzonpoueccon: 1. M3oTepMudeckuii - BHyTPEHHSS SHEPrUs HE MEHsSIETCS; 2.
N30xopHBIi — 00bEM raza He MEHSIETCS ¥ IOATOMY paboTa ra3a paBHa HYIIIO;
3.1300apHbIi-TIepe1aBaeMoe ra3y KOJIUYECTBO TEIIOTH UAET HA H3MEHEHHUE €ro
BHYTPEHHEH SHEPTHH U Ha COBEPIICHHE pa0OTHI IPH MOCTOSTHHOM JIaBJICHUH; 4.
AnmnabaTtHpIN — pU aIuabaTHOM MPOIIECCEe KOJIUYECTBO TETUIOTHI PABHO HYIIIO.

Xoxa padoThI:

3agaua:

[Tpu yBenuuenuu nasnenus B 1,5 pasa o0beM raza ymensimics Ha 30 mi. Haiitu
MEepBOHAYAIbHBINA 00bEM.

Jlano: Pemenue.

BV =PV -AV);

BV =15B(V —AV); V =1,5V =1,5AV ;
AV =30 ML 0,5V =1,5AV ; V =3AV =3-30 v1 =90 ML

Hantu: V . OtBeT: V = 90 M.


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

Conepxanue or4yera, ¢opmMa M npaBuwiaa oQOpMIIEHHS OT4YeTa O
BBINOJIHEHHOH padorte: ycTHOe coobOmieHue. [loaroroBka ycTHOro COOOIICHUS.
OneHka pelIeHHbIX 3a/1a4.
ens paboThI:
— Hay4YUTbhCS CaMOCTOSITEIILHO noaOupaTh uHpopMaiuio,
CUCTEMATU3UPOBaTh U OPOPMIIATH B BUJIE COOOIIEHUS O 3aaHHON TEME;
- HOJIYYUTh ONBIT YMEHHUS MyOJIMYHO BBICTYIATh.

3aganusi M Bompochbl I (POPMHMPOBAHMS M KOHTPOJS BJIaJCHUA
KOMIIETCHMSIMH.

3ajaHns K pelieHnIO:

1. Ha ckosibko M3MEHUTCSI BHYTPEHHSIS dHeprus renus maccor 200 r npu
yBenuueHud Temneparypsl Ha 20° C?

2. Kak u3MeHsieTcsi BHYTPEHHSISI SHEPTUsl OJJTHOATOMHOIO Ta3a Mpu U300apHOM
HarpeBaHUU? MPU U30XOPHOM OXJIAXKICHUU? MPU U30TEPMHUIECKOM CIKATUH?

3. Kakyro paboty coBepmimi Bo3nyx maccot 200 T rnpu ero nzo6apHoMm
HarpeBanuu Ha 20K? Kakoe KOJM4eCTBO TEIIOTHI €My IPU 3TOM COOOIIHITHN ?

4. JIns n306apHOrO HAarpeBaHUs ra3a, KOJIMYECTBO BemecTBa KOToporo 800 MoJb.
Ha 500K emy coob6mmiu koiaudecTBo Teriotsl 9.4MJIx. Onpenenuts padboTy raza
U TIpUpaIieHne ero BHyTPEHHENW SHEPTUH.

5. O6BéM kucinopoaa Maccoii 160 r, Temnepatypa kotoporo 27° C, npu n306apHOM
HarpeBaHUM yBeIu4wicsa BaBoe. Halitu paboTy rasza npu pacivpeHuu.

6.Ckoabpko apoB Hago cxkeub B nieuke ¢ KITJ1 40%, aro6sr momyants u3 200 Kr

cHera, B3aToro rpu Temmneparype -10° C, soxy npu 20° C?

IIpakTuyeckas padora Ne 7
Tema 3anaTHA: DJIeKTPUYECKOE T0JIe.

eab padOTHI: 3aKPENUTH OJIYUYEHHBIE TEOPETUUECKHUE CBEJICHUS 110 TEME
pelieHrneM 3aJa4, BbIpadoTaTh MPAKTUUYECKUE HABBIKU 10 PEIICHUIO 3a7a4.

TeopnaneCKaﬂ qacTb



[Tpu moxoe 3apsAa0B NX B3aUMOACHCTBHE HA3BIBAIOT AJIEKTPOCTATHIECKIM
(anexTpuueckum). [Ipu IBHKEHUU 3apsIIOB UX B3aMMOCHCTBHE OyIeT OTIMYATHCS
OT BJIEKTPOCTAaTHUECKOro. JlonoJHUTENbHOE B3aUMOIEHCTBUE 3aps 0B,
00yCTIOBIIGHHOE UX JIBI)KEHUEM, Ha3bIBACTCS MArHUTHBIM. B o0miem ciyyae npu
IBW)KCHUU 3apsI0B UX B3aUMOJICHCTBHE SIBISIETCS DICKTpOMarHuTHeIM. Cuiia
B3aMMOJCHCTBHS IBYX TOUCUHBIX IICKTPUUECKUX 3aPsI0B MPSMO
MPOMOPIIMOHATIbHA BEIMYMHE 3apsI0B M 0OpaTHO MPOMOPIMOHAbHA KBaIpaTy
pPacCTOSTHUS MEXy HUMHU.
r ka4
r* , Tae qq - BenuuuHa nepBoro 3apsna (Ki), q, - BenuauHa BTOpOro

3apsana (Kn), r - paccrosinue mexay 3apsaamu (M), k - koagunuent
nponopuuonansHoctr (k = 9-10° H-m? / Kir?).
YcnoBus 11 BeIoMHEHMs 3akoHa KyroHa:

1. JIoyKHBI OBITH TOUCYHBIE 3aPSIbI

2. 3apsiKeHHBIE Tella JIOJDKHBI OBITh HETIOIBH)KHBIMH.
Hamnpsi’keHHOCTB 3JIEKTPUYECKOT0 TOJIsl paBHA OTHOIIEHUIO CHJIBI, C KOTOPOH TOJIe
JICHCTBYET Ha TOUECYHBIH 3apsijl K 9TOMY 3apsiy.

. F

q,
SJIEKTPOEMKOCTbD
- XapaKTepU3yeT CIIOCOOHOCTh JBYX IMPOBOJIHUKOB HAKAILIUBATD AIEKTPUUECKUI
3aps.
- He 3aBucHuT oT q u U.
- 3aBUCUT OT F€OMETPUUYECKUX Pa3MEPOB MPOBOJAHUKOB, X (POPMBI, B3BAUMHOTO
PACIIONIOKEHHUSI, DTIEKTPUIUECKUX CBOMCTB CPEIbl MEXy MPOBOTHUKAMHU.

C = ((/ const

q q
U 1 =9

Enunannst usmepenns 8 CU: (@ - dapan )

9JIGKTPOGMKOCTI> IINIOCKOI'O KOHACHCATOpa

€S
d

BrutroueHmne KOHACHCATOPOB B DJIEKTPUUYECKYIO IIETIh MapauieIbHOE U
MOCJICTOBATEIHLHOE

Torna o6mas snexkrpoeMkocTs (C):

MIPY MapajuIeIbHOM BKIFOUCHUN

C=C,+C,

C =

IIpH 11OCJICA0BATCIIBHOM BKIIIOYCHHUU



OHEPI'MA 3APSAXKEHHOI'O KOHAEHCATOPA
Konnencarop - 3To cucrema 3apsyKeHHbIX Tell M 0071a1aeT SHEPrUe.
OHeprust J11000ro KOHJeHcaTopa:

2 2
W= CU _4q
2 2C

DHeprusi KOHACHCAaTOpa paBHA paboTe, KOTOPYIO COBEPIIUT AIEKTPUIECKOE TOJIe
npu CONMKEHUH TIACTUH KOHACHCATOpa BIJIOTHYIO,

WM paBHA paboTe MO pa3IeTCHHUIO MOJI0KUTEIBHBIX U OTPHUIIATEIHHBIX 3aPSIIOB ,
HEOOXOAMMOU TIpH 3apsiKe KOHACHCaTOopa.

Xoxa padoThI:

3apava. C xakoil cuioi B3auMOJIEUCTBYIOT J1Ba 3apsaa 2 no 10 vKu,
HaXOJSIINeCs Ha pacCTOSTHUU 3 CM JIpYT OT Jipyra?

Jlano: Pemenue:
2 0 V= 10° e —
— 0K =10%K,  pegltl] g pnat 0t
r=3cM= re Ka® (3‘10—2M)“
=3-107 m. =10°H=1uH

Haiitu F.

Otser: =1 mH.

Conepxanue otvera, ¢opma u mnpaBwia oQopmieHHsI OT4YeTa O
BBINOJIHEHHOH padoTte: ycTHOe coobmenue. [loaroroBka ycTHOro cOOOIICHHUS.
OrneHka pelIeHHbIX 3a/1a4.
[ens paGoThI:
— Hay4YUTbHCS CaMOCTOSITEIILHO noAOUpAaThH uH(pOpMAaIHIO,
CUCTEMATU3UPOBATh U OPOPMIISATEH B BUJIE COOOIICHUS TI0 3aJaHHON TEME;
— MOJIYYUTh ONBIT YMEHUS MyOJIMYHO BBHICTYNATb.

3aganuss M BoONpochbl s (opMHPOBAHUST W KOHTPOJSI BJAJEeHUSs
KOMIETEeHIUSIMHU.

3amaHusl K peleHuIo:

1. Ha kakom paccrossuuu Apyr ot apyra 3apsiasl 1 MxKi u 10 aKn

B3aMMOJIEMCTBYIOT ¢ cuioit 9 MH?


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 ckoapKO pa3 cuia 3JeKTPUUYECKOr0 OTTAJIKUBAHUSA MEKIY IBYMS
AJIEKTPOHAMU OOJIbIIE CUIIBI UX TPABUTALMOHHOTO MPUTSIKEHUS JPYT K
Apyry?

3. B HekoTopoii Touke nosisa Ha 3apsan 2 HKn aeiictByer cuna 0,4mkH. Haiitu
HaIPsHKEHHOCTD T0JISI B OTOU TOYKE.

4. C KakuM yCKOPEHHUEM JIBUYKETCS AJIEKTPOH B M0JI€ HANPSKEHHOCTHIO
10xB/m?

5. Tlnomanp KaXmoi MIACTUHBI IIIOCKOro KoHaeHcatopa 401 cm? . 3aps
mnactul 1,42 MxKi. Halitn HanpspKEHHOCTD OIS MEKAY MIACTHHAMM.

6. Bo ckonbko pa3 u3MEHUTCS EMKOCTh KOHJIEHCATOPA NMPU YMEHBIIICHUH
paboueit TUIoNaau MIACTUH B 2 pa3a U YMEHBIICHUH PACCTOSTHUS MEXKIY
HUMHU B 3 paza?

7. TInoCKuii KOHAEHCATOP COCTOMT M3 JBYX ILTACTHH IUIOIIAAbI0 S0cM?
Kaxas. Mexay miaacTHHaMH HaXOJUTCs clioi crekiia. Kakoit HanOopImii
3apsJl MO>KHO HAKOIIUTh HA TOM KOHJIEHCATOPE, €CIIU IPH HANIPSKEHHOCTH

noJsisi 10MB/M B cTekiie mpoucxoaut rnpoOoi konaeHcaTopa?

IIpakTnueckasi padora Ne 7
Tema 3ansTHS: 3aKOHBI NOCTOSIHHOT0 TOKA. DJIEKTPUYECKHUIl TOK B
MOJIYNPOBOTHUKAX.

]_le.]'lb paﬁOTI)I: 3aKPCIIUTD IMOJYUYCHHBIC TCOPCTUICCKUC CBCACHMA 110 TCMC
PCUICHUCM 3a1a4, BI)Ipa6OTaTI> IMPAKTUYICCKUC HABBIKHU 110 PCHICHUIO 3a/1a4.

TeopuTHyeckast 4acThb

3akoH OMa YnTaeTCs TaK: CUIA MOKA 8 YHACHKe Yenu NPAMO HPONROPUUOHAIbHA
HANPAICEHUIO HA KOHUAX IMO20 YUACHKA U 00PAMHO RPONOPUUOHATIbHA €20

conpomuenenuio.
I U
R

3aech | — cuia Toka B yyacTke uenu, U — HanpsiKEHHE Ha 3TOM y4acTke, R
— CONPOTHUBJICHUE y4aCTKa.

3akoHa OMa JJ1s MOJTHOW LETH - CUId MoKa npsamo nponopyuoranvra cymme IC
yenu, u 06PamMHoO NPONOPYUOHATLHA CYMMe CONPOMUBTEHUL UCTOYHUKA U Yenu



rae E — DJ1C, R- conpoTtuBnenue uenu, r — BHyTPEHHEE CONPOTUBIICHUE
HMCTOYHHKA.
E

I= r+R
DIIEKTPUUYECKUN TOK - 3TO YHOPSIAOUCHHOE JBUKEHHUE 3apsHKEHHBIX yacTull. Criia
TOKa paBHA OTHOLIEHHUIO 3apA/a, IEPEHOCUMOE YEPE3 MOMEPEYHOE CEUEHUE
MPOBOJHUKA 33 UHTEPBAJ BPEMEHU, K ATOMY MUHTEPBaly BpeMeHu. Eciu cuna Toka
CO BPEMEHEM HE MEHSIETCSI, TO TOK Ha3bIBAETCS MMOCTOSAHHBIM. [[7151 BOSHUKHOBEHUS
Y CYIIECTBOBAaHMS AJIEKTPUUYECKOIO TOKa B BemecTBe. Heob6XoaumMo, BO-TEepBHIX,
HaJIU4re CBOOOIHBIX 3apsKEHHBIX YaCTHIl; BO-BTOPHIX, HEOOX0AMMa CHUJIa,
JNEUCTBYIOIIAS HA HUX B ONPEACIEHHOM HanpasjieHun. Ha 3apskeHHbIe YaCTHUIIbI
NEUCTBYET AnekTpudeckoe nose ¢ cunoi F=qE. ConpotuBienne npoBogHUKA

[
R=p-

S. Enununia conporunenus — Om. 3akon Oma aiis ydactka nenu: [=U/R.
[Ipu ynopsio4€eHHOM ABUKEHUHU 3aPSKEHHBIX YACTHIL SJIEKTPUUECKOE MOJIe

coBepiaeT padoTy, €€ MpUHATO Ha3bIBaTh paboTOM Toka. PaboTa Toka A=1Uat
MOoOITHOCTh TOKa paBHA OTHOIICHUIO pa0OThI TOKA 32 BPEMS K 3TOMY HHTEPBATY

i

A i U
=—=IU=IR=—
BPEMEHH. at R

Xox padoThl.

B npoBoanuke conpotusienueM 2 Om, noaxIo4eHHOM K anemeHTty ¢ D/1C 1,1 B,
cuna toka paBHa 0,5 A. KakoBa cuiia Toka npyu KOpPOTKOM 3aMbIKAHUU 3JI€MEHTA?

Jlano: Pemenue.
R=2 Om
P g ;r:S_IR;I3:E: e _ 1,L1B-O5A ey
e=11B R+r I r e—IR 11B-05A-20um
I =0,5A
Haiitu |s. Otset: I3 =5,5 A.

Conepxanue otyera, ¢opma u mnpaBuwia odopmiieHHs OT4YeTa O
BBINOJTHEHHOMH padoTte: ycTHOe coobmenne. [loaroroBka ycTHOro COOOIICHHMS.
OrneHka pelieHHbIX 3a/1a4.
Lenp paboThI:
— HAYUYHUTHCS CaMOCTOATEIBHO nmoaoupaTh WH(pOpPMAIINIO,
CUCTEMATU3UPOBATh U O(DOPMIISITH B BUJE COOOILICHHUS IO 3aJJaHHON TEME;
— MOJIYYUTh ONBIT YMEHUS MyOJIMYHO BBHICTYNATb.


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

3aganusi M Bompochbl I (POPMHMPOBAHMS M KOHTPOJIS BJIaJCHUA
KOMIIeTCHLIMSIMH.

3ajaHus K pelIeHHIO:

1. Ob6moTtka peoctara conpoTuiieHrneM 84 OM BBINOJHEHA U3 HUKEIMHOBOM
IIPOBOJIOKY C MIOMIAABIO TTonepeuHoro ceuenus 1 mm? . Kakosa qmHa
IIPOBOJIOKH ?

2. KakoBa HanpspkKEHHOCTD TMOJIS B AJIIOMUHUEBOM MIPOBOAHUKE ceueHue 1,4
MM? IIpH cHJle Toka 1 A?

3. Kucrounuky ¢ 3/1C 12 B u BHyTpeHHUM conpoTuBiieHreM 1 Om
NOJKIIOYEH PEOCTAT, CONPOTUBIIEHHE KOoToporo 5 Om. Halitu cuny Toka B
LENU ¥ HaNpsOKeHHUE Ha 3aKMMaX UCTOYHHMKA TOKA.

4. Tlpu nuTaHuu JaMIOUYKH OT 3nieMenTa 1,5 B cuia Toka B nenu pasHa 0,2 A.
Haiitu paboTy CTOpOHHUX CHJI B 3JIEMEHTE 3a 1 MUH.

5. DrnextpoaBuraTeb MOABEMHOTO KpaHa paboTaet o HanpsikeHueM 380 B,
IIPU 3TOM cHJIa ToKa B ero oOMoTke paBHa 20 A. Kakos KII/[ yctanoBkwH,
ecliv rpy3 Maccoil 1T kpaH nmogHuMaeT Ha BbicoTy 19 M 3a 50 ¢?

6. TpomneiiOyc Maccoii 11 T IBHKETCS paBHOMEPHO CO CKOPOCTBIO 36 KM/H.
Haiit crty Toka B 0OMOTKE JABUTATEINS, €CIIM HanpsikeHrue paBHo 550 B u

KIIJ 80%. Koaddunment conpotuieHus asuxeHuto pase 0,02.

IIpakTnuyeckas padora Ne 8
Tema 3ausiTusi: MarnuTHoe nojie. JJIeKTPOMArHUTHASI HHAYKIMS.

eab padoTHI: 3aKPENUTH OJIYUYCHHBIE TEOPETUUECKNUE CBEICHUS 110 TEME

pPCUICHUCM 3a1a4, BI)Ipa6OTaTI> IMPAKTHYCCKUC HABBIKU 110 PCUHICHUIO 3a/1a4.

TeopuTHyeckast 4acThb

Cuna, oOeucmgyrwujas co CMOPOHBI, MASHUMHO20 NOJISL HA NPOBOOHUK C
MOKOM, NPSAMO NPONOPYUOHANbHA CUNle MOKA. OJIUHe NPOBOOHUKA 68 MACHUMHOM
noje u nepneHOUKyIApHOU COCMABIAWe 8eKMopa MASHUMHOU UHOYKYUY. ITO U
ecTh (OpMYIIMPOBKA 3aKOHA AMITIepa, KOTOPBIH 3anmuceiBaeTcs Tak: Fa =11 B sin a.



Hampasnenue cuiabsl AMmiepa onmpeesitoT 1Mo MPaBHiTy
neBoi pyku. Ecnu nesyro pyky pacnonoxcums mak, ymoobsl
yemvipe  naibya  NOKA3LIBANU  HANPAGIEHUe  MOKA,
NepneHOUKYIAPHAS COCMABIAIOWAS 8EKMOPA MACHUMHOU
UHOYKYUU 8X00una 6 Jaa0oHb, mo omoeHymoiti Ha 90°
bonvwiol naney nokadxcem Hanpaeienue cuivl Amnepa

(puc. 4).

B = Bsina.
Cuna, NEUCTBYIOIIAS Ha JBYOKYIIUICA
AJIEKTPUYECKUI 3aps]l B MAarHUTHOM TI0Jie, Ha3bIBaeTcs cunou Jlopenya v paBHa
MPOU3BEIICHUIO MOJYJIM 3apsjia, MOIYJIS €ro CKOPOCTH, MOMAYJS BEKTOpa
MAarHuTHOM MHAYKIMA M CHHYCa yIila MEXIy BEKTOPOM CKOPOCTH M BEKTOPOM
MAarHUTHON UHYKIIUH:
F,=lo-B-v-sina

A

Puc. 4

Hanpasnenue cuibl JlopeHna uisi MOJIOKUTEIBHOTO
3apsifia ONpeessieTCs 0 MPABUITY JIEBOM PYKU: eciiu J1eyio
PYKU  pPACNONIONCUMb  MAK, 4mobbl  COCMABIAIOWAs.
MA2HUMHOU UHOYKYUU B, NepneHOUKVIApHAs CKOpoCmu
3apada, 6xo0una 6 1a0oHb, a Yemvlpe GblMAHYMbIX NAIbYA
ObLIU  HANPABNeHbl N0  OBUNCEHUIO  NOJONCUMETLHO2O
3apsaoa  (npomus  O0BUdICEHUsT OMPUYAMETBHO20), MO
omocHymulii Ha 90° O0nbWIOU najley yKaxjcem Hanpasiexue oOelicmeyroujell Ha
3apao cunvl Jlopenya F,.

/ FJI

DiekTpUYecKkoe Iojie JeiicTByeT Ha 3apsa ¢ ¢ CcWwio  F,=q-E.
CrenoBaTebHO, €CIM €CTh M OJIEKTPUYECKOE II0JIe, W MAarHUTHOE II0JIe, TO
CyMMapHas cujia F , IeHCTBYIOIas Ha 3apsij, paBHa: F=F  +F,.

PaccMOTpUM JBMXKEHHE YaCTHIBI C 3apsjoM ( B OJHOPOJHOM MarHHUTHOM
moJie B, HalPaBJIEHHOM MEPIECHINKY/ISPHO K HAYaIbHON CKOPOCTH YaCTHUIIBI & .

F,=F,. CormnachHo Il 3akony  HsroToHa
2
m-v .
:|q|.U.B_ —Rr=Mv
( R |a-B
|
' Bpems, 3a koropoe dacTulia JAeiaeT MOJIHBINA

0bopoT (eproa odpalieHus), paBHO: T = an-R.
19

MAarHuTHbBIM OTOKOM 4Yepe3 3aMKHYTHIN KOHTYP TUIOMAAbI0 S Ha3bIBAIOT
(du3HUeCcKyI0 BEIMUNHY, PaBHYIO MPOU3BEICHUIO MOIYJISI BEKTOpPA MAaTHUTHON
WHIYKIIUU B Ha MI01ma1p KOHTypa S ¥ Ha KOCUHYC yTiia a MEXIy HalpaBICHHEM
BEKTOpa MAarHUTHOW WHIYKIIMK U HOPMAJbIO K Tuionaau koutypa. @ = BS cos a
(puc. 3).

ONBITHBIM TyTEM ObLT YCTAHOBJIEH OCHOBHOW 3aKOH
ANEKTpOMAarHUTHOM HHAYKIMKU: D/AC MHAYKIIUU B
3aMKHYTOM KOHTYpe PABHA 110 BeJIMYMHE CKOPOCTH
U3MEeHEeHHs] MATHUTHOTO MOTOKA Yepe3 KOHTYP. & =
AD/AL.

Puc. 3



Ecnu paccMaTpuBaTh KaTylIKy, COAEPKALLYIO 72 BATKOB, TO (pOpMYyJia OCHOBHOT'O
3aKOHA 3JIEKTPOMArHUTHOM MHIAYKUMU OyJeT BBIMIAAeTh Tak: & = N AD/At.
Enununa usmepenus marautHoro notoka @ — sedep (B6): 1B6 =1B - C.
Hnoyxyuonnulii mox umeem maxoe Hanpaeienue, npu KOmopom e20 MacHUmHoe
nojie cmpemumcs, CKOMREHCUpOB8Aams UsMEHEeHUe HEUHe20 MACHUMHO20 NOMOKA
yepe3 KOHmyp.

SIBneHure caMOMHIYKUIMHU 3aKiatoyaeTcs B nosiiaeHuu J/]C uHIyKuuu B caMmoM
MIPOBOJHUKE MPU U3MEHEHUH TOKA B HEM.

IAC caMOMHAYKIMHU MPSAMO NPONOPUNOHAIBLHA CKOPOCTH U3MEHEHUS TOKA B
npoBoaHuke. & = -L Al/At.

Koadunment nponopuronanbHocT L Ha3bIBal0T HHAYKTHBHOCTHIO.
NuaykTnBHOCTH — 3TO BenuunHa, paBHasg JJ1C caMOMHAYKIMH NPU CKOPOCTHU

U3MEHEeHHMsI TOKa B npoBoaHKKe 1 A/c. MunykTuBHOCTH U3Mmepsiercs B redpu (I'n).
1T'a =1Bc/A.

Xona padoThlI.

3anauva 1.

JlaHo: Pemenue.

P e el F = BILSIn0=0,01 Tn - 50 A - 0,1 m
o= 90°. SIn90° = 0,05 H.

Haiitu F. OtBet: F=0,05 H

3anaua 2.

JaHo: Pemenue.

At=5mc=510"c¢,

@, =9 mMB6 =9-10 > Bo, (AP _ D - _9-107°B6-4-107B6 _

X A A 5.107¢
®,=4MB0=4-10"" BO. -1B.
Haiitn «. OtBet: ¢ =1 B.

Haiitn I3. Otset: I3=5,5 A.

Conepxanue otyera, ¢opma u mnpaBuwia odopmiieHHs OT4YeTa O
BBINOJTHEHHOMH padoTte: ycTHOe coobmenne. [loaroroBka ycTHOro COOOIICHHMS.
O1ieHKa pelIeHHBIX 3a/1a4.
[enb paOoTHI:
— HAY4YHUTHCS CaMOCTOATEIBHO noaoupaTh nH(pOpPMaIINIO,
CUCTEMATU3UPOBATh U O(POPMIISATH B BUJIE COOOIICHUS 110 3aIaHHOU TeME;



— IMOJIYYUTD OIIBIT YMCHHA HY6J'II/I‘-IHO BBICTYIIATh.

3aganusi M Bompochbl I (POPMHMPOBAHMS M KOHTPOJIS BJIaJCHUA
KOMIIeTCHMSIMH.

3ajaHus K pelIeHnIO:

1.

IIpsAmMoit IpOBOAHUK JIMHONU 15cu MOMENIEH B OTHOPOAHOE MAarHUTHOE I10JIE C
uHaykuner 400 »T7n, HanmpaBIEHHOW NEPHNEHIMKYJISIPHO HANPABIEHUIO TOKA.
Cuna TOKa, MNPOTEKAIOIIEr0 MO MNPOBOAHUKY, 5 A. Haltu cuny Awmmepa,
JEHUCTBYIOLIYIO HA MIPOBOJIHUK.

Ha  npsamonuueiHplii  npoBoaHuk  JuuHOM 40 cu,  pacmnojoKEHHBIH
NEPIECHAUKYIAPHO JMHUSIM HHAYKUMA OJHOPOAHOIO MAarHUTHOIO IO,
nerctByet cuia 012 H . OnpenenuTs MArHUTHYIO MHIYKIMIO, €CIIM CUjla TOKA B
NPOBOJIHUKE 3 4.

DNEKTpOH [BHXKETCS B OJHOPOJHOM MArHUTHOM II0JI€, MOAYJb WHIYKIUHU
kotoporo B = 0,05 Tn, nepneHAuKyIIpHO JIUHUAM MarHUTHOM MHAYKIUU. Ero

ckopocTh V = 107 m/c. Haiinute BpeMs 0HOro 060pOTa dIEKTPOHA.

DONEeKTpOH JBWXKETCS B OJHOPOJHOM MArHUTHOM II0JIE CO CKOPOCTHIO,
HAIPABJICHHON MEPIEHIUKYISIPHO BEKTOPY MAarHUTHOW MHAYKIIUU U PABHOM 5 -
10% m/c. Moaynbs BekTopa MaruutHON uMHAyKiuu 0,02 Tin. Yemy paBHa cuia
Jlopenna? Onpenenute paanyc OKpYKHOCTH, 110 KOTOPOM JIBUKETCS SJIEKTPOH.
Marnutssiit motok 40 MB6 depe3 KOHTYp yMEHBIIAETCS PaBHOMEPHO 10 HYJIS
3a 0,02 c¢. Onpenenure IOJIC MHAYKIIMU W CUJIY TOKa, BO3HMKAIOIIYIO B
KOHTYpE, €CJIM CONPOTUBIIEHNE KOHTYpa 5 OM.

Brruucnure sHeprui0 MarHUTHOTO MOJIS KaTYIUIKUA, UHIYKTUBHOCTH KOoTopo# 0,8
I'n ipu cuite Toka 4 A.

Karymika n3 200 BUTKOB HaXOJUTCS B MAarHUTHOM II0JI€, MHAYKIHUS KOTOPOTO
paBHOMepHO yBenunuuBaercs or 1 mo 5 Tm 3a 0,1 c. Ompenenute 3/C
MHYKIUH, BO3HUKAIONIYIO B KaTyIIKe, eC/M MIomans Butka 0,6 cM?2.

IIpakTnuyeckas padora Ne 9
Tema 3ausTusi: Mexannueckue KoJjed0aHusl M ypyrue BoJIHbI.

Ieab padOTHI: 3aKPENUTH OJIYUYCHHBIE TEOPETUUECKNUE CBEJICHUS 110 TEME

pPCUICHUCM 3a1a4, BI)Ipa6OTaTI> IMPAKTHYCCKUC HABBIKU 110 PCHICHUIO 3a/1a4.

TeopnaneCKaﬂ qacTb

Konebanusi, paccmatpuBaeMble B pazjeiie «MexaHukay, Ha3bIBalOTCS

MCXaHNUYCCKHMM, IIPHU KOTOPBIX PACCMATPHUBAIOTCA N3MCHCHUA HOHOX(GHHﬁ,



CKOPOCTEH, YCKOPEHUHN U SHEPTHUM KaKUX-JIMOO TEJ WU UX YaCTEeH.

BHILI KoJIedAHHI

Pl ! T

CRODOIHLIE BBIHY A cHHLIC AR TOKOIe0 aHHs

KomneGarms, KomeGanmst, KonebanHs,

TP OHCXOJSIIHE TI0/ NP OHCXOSIITHE [0/ TP OHCXOASIITHE TIPH
BO3JeHCTRHEM TONTBKO | BO3JeHCTRHEM BHEIHEH | [IePHOIHIeCKOM

0JHOH BOZBpaIiatonleli |nepHogHYeCKH MOCTYIUTEHHH 3HEPTHH 0T
CHIIBI (MIePBEOHAMATHHO | H3MEHSIOIIeHcs CHIBI | HCTOYHHKA BHYTPH
COOOIIEHHOH 3HEPTHH). |(BBIHYKNAOMIeH CHIBI). |KonedaTebHOH CHCTEMEL

Cuity, oz IeiCTBUEM KOTOPOM MPOUCXOIUT KoJieOaTeIbHbIN MPOIIECC, HA3bIBAIOT

BO3BpALIAIOLIEH CUJION.

HpOCTGfIIIIPIM BHAOM IICPHUOJNICCKUX KosicOaHM SIBIISIOTCS TapMOHHWYCCKHUC
KOJ'IC6aHI/ISI, MPOUCXOOAIINC I10 3aKOHY CMHYCad UJIN KOCUHYCA.

FapMOHI/I"ICCKaSI KoyicOaTeIbHast CUCTEMA (CI/ICTCMa TCJI, COBCPIIAIOIINX
KOH€6aHI/I}I) OOBIYHO UMEET OJHO ITOJIOKCHHUC, B KOTOPOM MOKCET Hp€6LIBaTL CKOJIb

YToaHO JOJIT'O — IIOJIOKCHUC PABHOBCCHUA 0.

OTKIIOHEHUS OT TMOJIOKEHUSI PABHOBECHS HA3bIBAIOT CMEIICHUEM, U 0003HAYALTCS
X, a Hanbombiee cMmenienne (Touky B wnu C) Ha3bIBaeTCs aMILIUTYIOU
Kosnebanus 1 o0o3HadaeTcs A.

[lepuonnueckue koaeOaHUs COBEPIIAIOTCS UKINYHO. J[BIDKEHHE B TEUCHUE
OJIHOTO IUKJIAa (KOT/a TeJo, POl BCEe MPOMEKYTOUHBIE TTOJIOXKEHHUS,

BO3BpAIIACTCs B UCXOTHOE) HAa3bIBaeTCs MOJHBIM Konebanuem (O-C-O-B-0).

BpeM}I OJHOI'O ITOJITHOT'O KoJIcOaHUS Ha3hIBACTCS nepuoaomM KOJIEOaHMS

(o6o03navaercs T). Ecnu Terno 3a Bpems t coBepIiaeT n MOJHBIX KOJIGOaHUH TO

=V
YW HA3BIBAETCS YaCTOTOU KoJebauuii. Ynciio koedaumii 3a 21

1 n
T = —
t

,a T

=




¢IMHUIL BPEMCHH HA3BIBACTCS IIUKIMYECKOUN (KPYTroBOit) 4acTOTOW W 0003HAYAETCS

m:m=21mw.
MatemaTudeckas 3aliCch FapMOHUYECKOr0 KOeOaHus:

X = Acos(wt + ) = Acosq
X = Asin{cook + ) = Asin e,

rae P~ ©t+ Po_ hasa xoneGanus (pusnueckas BeIMUMHA, ONPESTSIONIas

IIOJIOJKEHHE K0ae0aTeIbHOM CHCTEMEBI B I[&HHBIﬁ MOMCHT BpeMeHI/I),(po — HadaJIbHas

daza konebanus
[TpocrelimumMu Koae0aTeTbHBIMU CUCTEMAMH SIBJISTFOTCSI:

a) MaTEeMaTUYCCKUN MASITHUK — MaTtcpualibHasA TOYKaA, IIOJABCHICHHAA Ha HEBECOMOM

HepaCT}DKI/IMOﬁ HHUTHU 1 COBCPpIIAOIIasa KOJICOaHMS oA I[GI;'ICTBI/ICM CHJIBI TAXKCCTH.

[lepuron konebanus onpeAenseTcs ypaBHEHUEM:

T=27 E

g .
ITepuon T 3aBUCHUT JUIIb OT JJIMHBI MAasATHUKA U MECTOIOJIOKEHUS (YIaIEHHOCTH
OT IIEHTpa 3eMJIM WK JPYroro HeOGECHOIo Tela), KOTOPOe ONpeAesIeTCS
M
B=12).

BEJIMYNHON YCKOPEHHUS CBOOOIHOTO TaICHHS :

0) OpY>KUHHBINA MasTHUK — MaTepHalIbHAs TOYKA, 3aKPETUIEHHAS Ha a0COIFOTHO

YIOPYTrOM IpyKUHE.
[lepuon xonedaHust onpeAessieTcss ypaBHEHHUEM: .

m
T=2mn |—
K

KaxoBa macca rpy3a, koneO:mromierocst Ha mpyx)uHe xectkocThio 0,5 kH/m, ecnu ipu
aMILIUTY 1€ KoyieOaHuii 6 CM OH UMEET MaKCUMAJIBbHYIO CKOPOCTh 3 M/c?

Hano: 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

mv? x? x ¥
k =0,5kH/™M = 500 H/™m, 2 2 v2 v
=6cMm = 0,06 2
* il 500 1| 228 M ) Z02 ke
v=23 M/C. 3m/c
Haiitu: m OtBet: m = 0,2 KT.

3aganusi M Bompochbl I (POPMHMPOBAHMS M KOHTPOJS BJIaJCHUA
KOMIIeTCHMSIMH.

3ajaHus K pelIeHNnIo:
1.Haiitu Maccy rpy3a, KOTOphIil Ha npysxuHe x€ctkocThio 250H/Mm nenaer 20

Kosebanuii 3a 16 c.

2. I'py3, noaBenieHHbIN Ha npykuHe xKECTKOCThI0O 600H/M, coBepiraer
rapMoHH4ecKu Kojiebanus. Kakoil nomkHa OBITh )KECTKOCTh MPYKUHBI, YUTOOBI
4acToTa KoJieOaHui yMeHbINIach B 2 paza?

3. [Ipy>xunHbIit MasiTHUK Maccoi 0,16 Kr coBepIiaeT rapMOHHYECKUE KOJIeOaHus.
Kaxoii nomkHa ctaTh Macca 3TOro MasiTHUKA, YTOOBI Mepro/1 KojieOaHu
yBeJIUUUJICs B 2 paza?

4. Kak u3mMeHuTCs Iepuo] KoieOaHuii MaTeMaTHYeCKOT0 MasTHUKA, €CIIU JUTHHY
HUTU YBEJIMYUTH B4 pa3a, a Maccy rpy3a YMEHBIIUTH B 4 pa3a?

5. Pri6omoB 3ameTwit, uto 3a 10 ¢ moriaBok coBepIrt Ha BosiHax 20 koyiebanuii, a
pPacCTOsSTHUE MEXTY COCEIHUMHU rpeOHsIMH BoJIH 1,2 M. KakoBa CKOpOCTh
pacnpoCTpaHEHUs BOJTHBI?

6.11o moBepXHOCTH KUJKOCTH PACTIPOCTPAHSIETCS] BOJIHA CO CKOPOCTHIO 2,4 M/C ipu
gactote 2 ['ii. KakoBa pasHocTs (a3 asist Touek, Jexalux Ha OJTHOM JIyde U
OTCTOAIINX APYT OT Apyra Ha 90 cm?

/. IIpu cBOOOAHBIX KOJEOAHUAX MPYKUHHOTO MasiTHUKa MAaKCUMaJIbHOE 3HAUCHHE
€ro NoTeHUHAIbHOM sHepruu 10 I, MakCUManbHOE 3HAYECHHUE €r0 KUHETHYECKOU

sHeprunl0 Ix. KakoBa monHas MexaHW4decKasi JHEPTUs IPy3a U NPYKUHBI?

IIpakTuyeckas padora Ne 10
Tema 3anaTHA: DJIEeKTPOMATHUTHbIE KOJI€OAHUA W BOJHBI.



]_[eJII) paﬁoTbIZ 3aKPCIIUTD ITOJYYCHHBIC TCOPCTUUCCKUC CBCACHHA 110 TCMC

pPEIICHUCM 3aaa4, BBIpa6OTaTB IMPAKTUYCCKUC HABBIKHU I10 PCIICHUIO 3a1a4.

TeopuTHyeckas 4acTb

$ IIpu pacupocTpaHEHUH dJIEKTPOMArHUTHOM BOJIHBI
BEKTOPBI HAIIPSHKEHHOCTH £ 1 MarHUTHOM MHIYK-
uuu B nepnenanKyaspHbl HaNpaBJICHUIO
pacrpoCTpaHEHUS BOJIHBI U B3aUMHO
HEePICHIUKYIISPHBI MEXTY cO00H (pHc. 2).
B03M0XHOCTP TPaKTHYECKOTO MTPUMEHEHUS DIIEK-
TPOMAarHUTHBIX BOJIH JIJIsl yCTAHOBJIEHUS CBsI3U 0e3
Puc. 2 IPOBOOB MpoaeMoHcTpupoBain 7 mast 1895 r.
pycckuit ¢pusuk A. [lonos. DTOT JeHb CUUTACTCS
JTHEM POXACHUS paauo. /s ocyliecTBiIeH s paguoCBsi3H HEOOXOAMMO
o0ecreyuTh BO3MOKHOCTh M3JIYYEHUS DJIEKTPOMAarHUTHBIX BOJTH. Eciu
ANIEKTPOMArHUTHBIE BOJIHBI BO3HUKAIOT B KOHTYPE M3 KaTYIIKU U KOHJEHCATOPa, TO
NEPEMEHHOE MArHUTHOE T10JIE OKA3bIBAETCS CBA3AHHBIM C KaTYLIKOM, a
NEPEMEHHOE 3JIEKTPUUYECKOE MOJIE — COCPEIOTOUCHHBIM MEXAY INIACTUHAMU
KoHAeHcaTopa. Takoil KOHTYp Ha3bIBAa€TCs 3aKPBITHIM (puc. 3, a).
3aKpbITHIN KOJIEOATENbHBIA KOHTYP MPAKTUUECKH HE U3Ty4aeT dJeKTPOMarHUTHbIC
BOJIHBI B OKPY’KaoIIee IPOCTPAHCTBO. ECIIM KOHTYp COCTOUT U3 KaTYIIKU U JBYX
IUTACTHH IIJIOCKOTO KOHAEHCATOpa, TO MO/ YeM OOJIBIINM YIJIOM Pa3BEPHYTHI 3TU
IUTACTUHBI, TeM 00siee CBOOOIHO BBIXOJUT 3JIEKTPOMArHUTHOE TOJIE B
OKpYyXarolee mpocTpaHcTBo (puc. 3, 6). [IpeaenbHbIM clIydyaeM pacKpbITOTO
K0J1e0aTeTbHOTO KOHTYpa SIBIISIETCA YAAJTCHHUE IJIACTHH Ha MPOTHUBOMOI0KHbBIE
KOHIIBI KaTylmku. Takas cucteMa Ha3bpIBa€TCS OTKPBITHIM K0J1e0aTeIbHbIM
KOHTYpoM (puc. 3, B). B 1eiCTBUTEILHOCTH KOHTYP COCTOUT M3 KaTYIIIKU U
JUIMHHOTO IIPOBOJIa — AQHTEHHBI.

DHeprust 3aydaeMbIX (MPU MTOMOIIY TeHEpaTopa He3aTyXaroX KojieOaHuil)
AIEKTPOMArHUTHBIX KOJEOaHUN TpHU OAMHAKOBOW aMIUIUTYJE KOJICOAHHM CHIIBI
TOKa B aHTEHHE MPOMOPIIMOHATBHA YETBEPTOM CTEMEHU 4acTOThl KoneOanuii. Ha
4acTOTaX B  JECATKM, COTHM M JaXe ThICAYM Tepll HHTEHCUBHOCTH
AJNEKTPOMAarHUTHBIX KOJeOaHUN HUYTOKHO Maja. [loatomy miid ocyliecTBieHuUs
paguo- W TEJIEBU3MOHHOM CBSI3M MCIIOJIB3YIOTCS DJIEKTPOMArHUTHBIE BOJIHBI C
4aCTOTOM OT HECKOJIBKMX COTEH ThICSY Iepll JO COTEH METarepu.




IIpn mepemaye mo paavo pedyd, MY3bIKM U JPYTMX 3BYKOBBIX CUTHAJIOB
NPUMEHSIOT Pa3dU4Hble BHUIbl MOJYJSIUU BBICOKOYACTOTHBIX (HECYIIMX)
koneOanuii. CyThb MOAYJSINMHM 3aKIIOYAETCS B TOM, YTO BBICOKOYACTOTHBIE
KojeOaHus, BbIpa0aThIBAEMbIE TI'E€HEPATOPOM, HM3MEHSIOT MO 3aKOHY HU3KOM
4acTOThl. B 3TOM M 3aKiIf04aeTcss ONMH W3 NPUHLMUIIOB paauonepenadu. pyrum
NPUHIIMIIOM ~ fABIIAETCS  OOpaTHBIM mpouecc — JAeTeKTHpoBaHue. llpu
paguonpuemMe U3 MNPUHATOTO AHTEHHOM NPUEMHHUKA MOAYJIMPOBAHHOI'O CUTHAla
HY>KHO OT(QWIBTPOBATH 3BYKOBbIE HU3KOYACTOTHBIE KOJIEOAHUS.

3amaua.

KonebarenbHblil KOHTYp cOAepXUT KoHJIeHcaTop eMKocThio 800 nd u kaTymky
UHAYKTUBHOCTH MHIYKTUBHOCTHIO 2 MKl 'H. KakoB nepuosa coOCTBEHHBIX
KojebaHui KoHTypa?

Tamo: Pemenma:

C=800n®=8-10"""D | 5 psymeTormons: L = 270 VLC
L=2mMgla=2-10"°Tu | = 2. 3,14-4/2-10"%-8-10-1° = 0,25-107° (¢)
L = 0,25 (MKc)

T-7

Oreet: D, 25 (MKC}

Conep:xxanme ordyera, ¢opmMa u mnpaBuwia odopmiieHHsT OTYeTa O
BBINIOJIHEHHOH padoTte: ycTHOe coobmienue. [loaroroBka ycTHOro cOOOIICHHUS.
OneHka pelieHHbIX 3a/1a4.
Iens paboTHI:
- HAyYHUTHCS CaMOCTOSITEJILHO noaOupaTh uHpopManuio,
CUCTEMATU3UPOBATh U OPOPMIISTH B BUJIE COOOIICHUS TI0 3aJaHHON TEME;
— MOJIYYUTh ONBIT YMEHHUS IMyOJIMYHO BBICTYIATh.

3aganus M BoONpochbl Jisi  (OpMHPOBAHUST W KOHTPOJSl BJAJEHUS
KOMIIeTEeHIUSIMHU.

3anaHus K pelIeHHuIo:

1. CurHanm paamoioKaTopa BO3BpaTHJICS OT oObekra uepe3 3 - 10 c. Kakoe
paccTosiHue 10 00BheKTa?

2. Uemy paBHa QIvMHA BOJIHBI, H3JIy4aeMOW NEPENaTIYUKOM, €CIIA TEPHO/T
kone6anuii pasen 0,2 10 ¢?

3. KakoBa mnmvHa BOJHBI TEJIEBU3MOHHOTO CHWTHAja, €CIM HECyIlas 4acToTa
paBHa 50 MI'i?

4.  Omnpenenure NepUOJ U YaCTOTY paguonepeaaTunka, padoTarolero Ha BOJIHE
mHou 30 M.

5.  Ompenenute 4acTOTy W JJIMHY BOJIHBI paguonepeaaTunKa, €CiIu Mepuo/i ero



>IEKTpUYECcKuX Konebanuii pasen 107° c.
CKOJIbKO KOJEOaHW NMPOUCXOAUT B BJIEKTPOMArHUTHOW BOJIHE C JJIMHOM
BosiHbI 300 M 3a Bpems, paBHOe nepuoay kKonedanuii ¢ yactoro 2000 I'q?

IIpakTnueckas padora Ne 11
Tema 3ausaTus: Ilpupona csera.

Ieab padoThI: 3aKpeNUTh MOJYYECHHBIE TEOPETUUECKHE CBEICHUS 110 TEME

pPEIICHUECM 3aaa4, BBIpa6OTaTB IMPAKTUYCCKHUC HABBIKU 110 pCHICHUIO 3a1a4.

TeopuTHyeckas 4acTb

rKijbﬁj;éiiy}i’;iﬁui’ém C s e K B AHTOBRIE CROMCTBA | |

100 MA CBeTA : BET — ITOTOK ‘-IEICTPILI?_-_' CBETA |

Hpioton) | (nepeﬂoc BCLLIECT Bd) | (TIDM HM3JIVICHHUW M |

- T e e g________nornow:enmn) |

———— S — e e i ot n !

_Bonwomas || | | DnexTpoMar{uTHast |
Teopys cheYa  —e-! CBeT — BOJHBI -, TEOPUSI CBETa

(INoiirenc) |

(Mameenn - XIX B. ) |

T
|
R |

Ckopocts crera Bakyyme ¢ = 300000 xm/c

3AKOH OTPAXEHMA CBETA
o~ YEOJI Tlane st
C Y — VTONI TIPEIOMIEHMST

O6paTHMOCTD XOIa

—~ AC, CB, DC ~ B 0JHOI IIJI0CKOCTH "
’ * A CRETOBBLIX Jiyuei

D 3AKOH NPENOMNEHWA CBETA
>u/ 4 — AC, CB, DE- B onHON INIOCKOCTH
C = 1 ~— OTHOCHTEJNLHLIH NOKA3ATE b

npeJoMIICHHSI
v, — CKOPOCTH ¢BeTa B 1 cpene
U, — CKOPOCTH CBETA BO 2 cpeJie

BAE

]
a: n’ = _C:.
| BAKYYM v, n. v
e - e —-—nﬁ—i:w-ln
. SN e =L n,~ v,
2
v
i - ] 2 n, < A,
,c e cpena 1
n=- OHTHYECKH MEHEee NAOTHANA
ADCOIOTHRL i I[Moauoe oTpaxenme
[OKAa3aTe/b IIpe1oMIScHRA .
; X
sin o=

! ¢, — NpenenbLHLIH YroJ
Oy Y NIOJIHOTO OTPAIKEHUS



OK_11.15 'NIMH3A

npospa4Hoe meno, 02paHuvennoe cd)epuuecxwuu ROBEPXHOCMAMU

L Buni Jmn3
\
Cobupaiomme ToHKas NMH3A: Pacceusaiomme
JIHH3BI , . y ; JIHH3bI
BBITYKITHIE TOJIUHA Jmnm AB << R M R, BOTHYTBIE

i

O — onrmaeckunit nentp Jun3bt; O, 0, — rhasnas onTnyeckas ocb
0,0, — noGounas onTHIECKAst OCh

F . S F
rasusiil poxye OF — POKYCHOE PACCTORHHUE yyapyyif hokyc
JIH3BI AB — doxasnbHast IUIOCKOCTD JIMH3bI (MHUMEI)
OnTyyeckas CHJIa JIMH3bI ITocTpoenue u300paKeHns B IHH3AX
D=t i L
* AN\ F -\2’\3
[D] =1 nnTp (amonTpust) 2.5 ; 1
1 anTp — onTHYeCKas CHila < :
aH3bICc F=1M ¥ ¥
D >0 — nun3a cobuparomias; D <0 — auH3a paccenBaonias
DopMyna TOHKOH JTHH3bI JIuneiinoe yseamaenne soau3bi (I°)
1,1_1||1,1_, = H_U
d f Fll4 S | ho|d]
. H — BBIcOTa N300paxeHus
h — BBICOTA IIpeaMeETa
nt - F ’
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3apavya. CBeda HaXOQUTCS HA pacCTOSHUU 12,5 ¢cM OT coOHMparoIeit JIMH3HI,

onTUhYecKas cuia KoTopoit paBHa 10 qntp. Ha kakom pacCTOSIHUM OT JIMH3BI

MOJIyYUTCA U300pakeHne U KaKuM OHO Oyaet?

Jlano: Pemenue

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

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

f-?2 £=1/2=0,5 m OtBeTt: 0,5 M

3aganusi M BoOmpochbl IA (POPMHMPOBAHMST M KOHTPOJS BJIaJCHUA
KOMIIETCHMSIMH.

3amaHus K peleHuIo:

1.

JIyd OT mOABOAHOrO MCTOYHHMKA CBETa MAJaeT HAa MOBEPXHOCTh BOJBI MOJ
yriaom 25°. OnpenenuTe mo1 KaKuM YTIIOM 3TOT JIyY BBIMJIET B BO3IYX.
OnTuueckas cuia JUH3bI paBHa 5 antp. Haiiaure doxycHoe paccTosiHHe
JUH3BI.

Haiiti ¢pokxycHOe paccTosiHuE, €ClU ONTHYecKasl Cujia JUH3bI paBHA 3,5 AMTP.
Ha ckonpko onTuueckas cuiia JUH3BI ¢ (DOKYCHBIM paccTosHueM Fi = 0,5 M
0oJIbIIIe ONTHYECKONU CHJIBI JIMH3BI ¢ (DOKYCHBIM paccTossHueM F2 = 100 cm?
Ha xakom pacctostHuM OT coOuparomieit TuH3bI ¢ GOKYyCHBIM paccTosiuuem 10
CM OyJeT HaXOAUTHCS N300PAKEHHE MPEMETA, €CIIA CaM MPEAMET HAXOIUTCS
Ha paccTosiHuu 20 cm?

CKOpOCTh pacupocTpaHSHHS Jyda >Kelroro cera B Boje 225 000 kM/c, a B
crekie — 198 200 km/c. Ompenenuth TOKa3aTelb MPEIOMIICHUS CTEKIa
OTHOCHUTEJIBHO BOJIBI.

Csetr pnuHo#l BoiHbl 600 HM pacnpocTpaHsieTcs B Bo3ayxe. Hailtu niauny

BOJIHBI B BOAC.


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

IIpakTnueckas padora Ne 12
Tema 3anaTus: BoJIHOBBIE CBOMICTBA CBETA.

].[e.m; paﬁoTbIZ 3aKPCIIUTL ITOJYYCHHBIC TCOPECTUUCCKUC CBCACHHA 110 TCMC

pelieHrueM 3aj7a4, BbIpadoTaTh MPAKTUUYECKUE HABBIKU 10 PEIICHUIO 3aa4.
TeopuTHyeckas 4acTb

Hucnepcus csera (HootoH )
3A8UCUMOCTb N CPedbl OM V C8EnO080Il BOAHbI

OnpiTel Hetorona

benblid

=L = .C

E Kax ny, O n, v
OaHax b1 \ /
?g%%apb U, Uy = Ny >N, = ARCHEPCHS
I'oponckoi
Ciioman

* DOHApH

HNurepdepennus cBera

nepepacnpe()e/zeﬁue UHMEHCUBHOCMU ceemda 6 pe3yabmame HAA0HCEHUSA
HEeCKOAbKUX KOCEPEHMHBIX C6EMOEbIX BOJIH

KorepenTHbie HCTOYHHKM BOJH — UMEIOT OAUHAKOBYIO V X A@=COnst.
KorepeHTHbIe HCTOYHHKH => KOT€PEHTHBIE BOJIHDI.

Ad =d, —d, — pa3HOCTb X013 BOJIH

Ycnosne MmakcumMymoB Ycnosne MunumMymos
Ad=xkh k=0,1,2, .. % Ad=1(2k+1)A/2
A
0

i \ I \
' ! \
A >
X i t
\ !
3 i
\ ¢
14
‘oo

Jluppaxyun ceema - OTKIIOHEHUE CBETA OT MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS B
cpeze ¢ pe3KUMU HeogHOpoAHOCTIMU. CiienyeT oOpaTuTh BHUMAaHUE HA TOT (aKT,
YTO sIBJICHUE JU(PAKIUU MPOSBISETCS B TOM, YTO MPU MPOXOKACHUU CBETOBOM
BOJIHBI B HEOJIHOPOJHOM Cpejie MPOUCXOIUT MepepacnpeieieHue UHTEHCUBHOCTH -
MOSIBJICHUE MECT C OOJIbIIION MHTEHCUBHOCTHIO (MAKCUMYMOB) U MaJIoi



MHTEHCUBHOCTHIO (MUHUMYMOB). SIBieHue nudpaxkuuu HabIoaaeTCs 11l BOJIH
mo60it npupoasl. TpynHocTH HabMO1eHU THPPAKIIUN CBETOBBIX BOJIH
3aKJIF0YalOTCSA B TOM, YTO BCJIEACTBUE MAJIOU JJIMHBI CBETOBOM BOJIHBI
MHTEPPEPEHLIMOHHBIE MAKCUMYMBI PacIionararoTcsi O4eHb OJIU3KO APYT K JIPYTy, a
UX UHTEHCUBHOCTH OBICTPO yOBIBAET.

Jugppakyuonnan pewiemka - COBOKYIHOCTb MapajuIeNIbHBIX APYT APYTy Hiesen
OJIMHAKOBO IIUPUHBI ¢ ¥ PACTIONOKECHHBIX HA OJJUHAKOBOM PacCTOSHHUH D ApyT OT
apyra. Bennmuuna d = a + b Ha3piBaeTcs NepuooM TUPPAKIUOHHOW PEIICTKH.
[Ipu paccMoTpeHUM AUPPAKIUU TUIOCKOW BOJIHBI, MaJarolell MeprHeHANKYISIPHO
pelieTke, HEOOXOAUMO Y4YuThIBaTh uUHTeppepeHuuto N CBETOBBIX BOJH,
OpoUIeAMNX Yepe3 1ienn. MakcuMyMbl cBeTa OyAyT HaOMI0JaThCs MOJ YoM @,
OTpeJIENSIEMBbIM YCIOBHEM

d sin =k

rae K - mopsmox Mmakcumyma, & = 0. £1 2, .., ©- yron mudpaxmmn.

Xoxa padoThlI.
3anaua. /IBe korepeHTHbIE BOIHBI (HOIETOBOrO cBeTa A = 400 HM TOCTUTAIOT

HEKOTOPOM TOYKH C pa3HOCThIO XoAa A = 1,2 MkM. UTO Npon30HIET B 3TOM TOUKE:
yCUJIEHUE WU Ocia0JIeHne BOIH?

JlaHo: Pemenue:
B nannom ciyuae
A=1,2 MKM
A =400 HM
Ay — ? A= 3?\,

CJICJIOBATEIIBHO MTPOU30UIET
uHTEpEePEHIIMOHHBIA MAKCUMYM.

OrtBerT:
m=3=
OyzeT HaOII01aThCsI MAKCUMYM OCBEIIEHHOCTH

Conepxanue oryera, ¢opma u mnpaBuia odopmiieHHs OT4YeTa O
BBINOJIHEHHOMH padoTte: ycTHOe coobOmenne. [lonroroBka ycTHOro COOOIICHHMS.
OrneHka pelIeHHbIX 3a/1a4.
Lenp paboThI:
- HAYYHUTHCS CaMOCTOATEIBHO noaoupaTh nH(pOpMaIINIO,
CUCTEMATU3HUPOBATh U OPOPMIISATEH B BUJIE COOOIICHUS TI0 3aJaHHON TEME;
— MOJIYYUTh ONBIT YMEHUS MyOJIMYHO BBHICTYNATb.

33IlaHI/Iﬂ H BOHNPOCHI 1JIdA (l)OpMI/IpOBaHI/IH H KOHTPOJHA BJAJACHUA
KOMIICTCHIINAMM.


http://5terka.com/images/fiz11kas/otvindex-883.jpg
http://5terka.com/images/fiz11kas/otvindex-884.jpg
http://5terka.com/images/fiz11kas/otvindex-885.jpg

3ajaHus K pelIeHHIO:

1. Kakoii HamOONBIIMI MOPSAJOK CHEKTpa MOKHO BHJIETh B JIHU(PPAaKIIMOHHOU
pemerke, umeromen 500 mTpuxoB Ha 1 MM, IpU OCBELIEHUU €€ CBETOM C
JIJIMHOM BOJIHBI 720 HM?

2. Pa3HocTh x0ja jy4yed OT ABYX KOTE€pPEHTHBIX MCTOYHHUKOB CBETa C JJIMHOM
BONHBI 600 HM, CXOAAIMXCSA B HEKOTOPOii Touke, pasHa 1,5 - 10° m. Byzer nu
HAOII0IaThCS YCUIIGHUE WK OCIabJIeHUe CBeTa B 3TON TOYKe?

3.  Judpakmuonnas pemerka coaepkut 100 mTpuxoB Ha | MM JJIMHBL
Onpenenure JJIMHY BOJHBI MOHOXPOMATHYECKOTO CBETa, MaJarolliero
NEPIEeHIUKYISAPHO Ha AUPPAKIMOHHYIO PEUIETKY, €CIU YroJl MEXIy JIBYMs
MaKCUMyMaMH IIEPBOro MOPs/IKa paBeH §°.

4. JIBe KOrepeHTHbIE CBETOBbIE BOJHBI KpacHOro cBera (A= 760 HM) JOCTUTAIOT
HEKOTOPOH TOYKU C Pa3HOCTHIO X0Ja 2 MKM. YTO MpOU30iIET B 3TOM TOUKE:
YCUJIEHUE UJTU OCNla0JIeHHe BOJIH?

5. Haiinure onTH4ecKy pa3HOCTh XOJa IUIOCKMX MOHOXPOMATHMYECKHX BOJIH,
JAIOUIUX TPHU MPOXOKICHUH Yepe3 NUPPAKIMOHHYIO PEHIETKY ¢ EPUOIOM 3
MKM MakCUMyM Mpu yrie audpaxiuu 30°.

6. Ha nudpaknuonHyr  pemeTrky €  MOepuoJoM 3 MKM  Tajaer
MOHOXPOMAaTHYECKUM CBET C JJIMHOW BoJdHbI 650 HM. Yemy paBeH
HauOOJBIINKN MOPSAOK AUPPAKITMOHHOTO MaKcuMyma?

7. Judpaknuonnas pemerka umeeT 50 mrpuxoB Ha 1 mm piaunbL [log kakum
YTJIOM BUJIEH MAaKCUMYM BTOPOTO MOPsJIKa cBeTa ¢ AJIMHON BOTHBI 400 HM?

IIpakTuyeckas padora Ne 13
Tema 3anatusa: KBanroBas onTtuka. @Pu3uka aroma.

Heab padoThI: 3aKpEeNUTH MOTYyUYECHHBIE TEOPETUUECKUE CBEICHUS 110 TEME
pelIeHneM 3a7a4, BhIpaboTaTh MPAKTUIECKHE HABBIKU 10 PEIICHUIO 3a/1a4.

TeopuTHyeckast 4acThb

B 1900 r. memenkuii ¢m3uk Maxkc Ilmank BbICKa3al THIOTE3y: CBET

U3y4aeTcsl W TOTJIONIaeTCS OTACIBbHBIMU IMOPUUSMHA — KBaHTaMu (WK
doronamm). DHEprHs Kaxaoro GoroHa onpenensercs opmyion £ = hv, rne h —
nocrossHHas Ilnanka, paBHas 6,63 - 1034 JIx - ¢, v — 4acToTa CcBeTa.

['mmore3a Ilmanka oOBSCHWIA MHOTHE SIBICHWS: B YAaCTHOCTH, SIBIICHUE

dboToaddekra, orkpeitoro B 1887 r. Hemenkum ydeHbiM ['eHpuxom ['epriem u

M3YYEHHOTO SKCTIEPUMEHTAIBHO PYCCKUM yueHbIM A. I'. CTOIETOBBIM.
Domoagppexm — 3TO ABICHUE HCHYCKAHUS AIEKTPOHOB BEIIECTBOM IOJ

JNEUCTBUEM CBETA.

B pesynbrare uccienoBaHuii ObUIM YCTAHOBIICHBI TPU 3akoHa (hoTodpdexra:



a) Cuna Toka HachIEHUS NPAMO MPONOPLUUOHATIbHA UHTEHCUBHOCTHA CBETOBOTO
M3JIy4EHHUs, M1aJIal0IIEro Ha MOBEPXHOCTh TENa;

0) MakcuMalibHasi KUHETHYECKasi YHEPTHs (DOTORIEKTPOHOB JIUHEHHO BO3pACTAET
C 4aCTOTOW CBETA U 3aBUCHUT OT €r0 MHTEHCUBHOCTH;

B) €CIM 4YacTOTa CBETa MEHbILIE HEKOTOPOH OMNpeNeIeHHON [ JaHHOIO
BELIECTBA MUHUMAJIBHOM YaCTOThI, TO POTOAP(DEKT HE MPOUCXOIUT.

3aBUCUMOCTb (POTOTOKA OT HAIPSIKEHUS MMOKa3aHa

Ha pucyHke 1.

Teopuro hororddexra cozmnan HeMEIKUM YueHbIH

A. Diinmreiin B 1905 r. B ocHoBe Teopun

DOUHIITEHA JIKUT MOHATUE padOTHI BHIXO1A

=7 T AJIEKTPOHOB U3 METaJlJIa ¥ MOHATHE O KBAaHTOBOM
D anpaxenge u3aydeHun cBeta. [1o Teopun DitHInTeliHA
doTord ekt umeet cienytroniee 00ObICHEHHE:
Puc. 1 TIOTJIONIAst KBAHT CBETA, DJICKTPOH MPHOOpETaeT

sHepruio hv. IIpu BbUTeTE U3 MeTaIa SHEPTHUS
KaXKJI0T0 3JIEKTPOHA YMEHBIIIAETCS Ha OMPEIETICHHYIO BEJIMUUHY, KOTOPYIO
Ha3bIBAIOT padoToii BbIX0Aa (Asx). PaboTa BeIxoga — 3T0 pabora, KOTOPYIO
HEO0OXO0IMMO 3aTPaTUTh, YTOOBI yIaUTh JIEKTPOH U3 MeTalula. MakcumanbHas
SHEPIHs 3JIEKTPOHOB MOCJIE BBUIETA (€CIHM HET APYTUX IMOTEPh) UMEET BUA: MVZ/2 =
hv - Ay, DTO ypaBHEHHE HOCUT Ha3BaHUE YPaBHEHHUsI D HIITEHHA.
Ecmu hv < Agux TO poToad ekt He mporucxoauT. 3HAUUT, KPACHAS cPAHUYA
pomosghpexma paBHA Vimin = Agux/h
[TpuGopsl, B OCHOBE MPUHIINIA JEHCTBUS KOTOPBIX JISKHUT siBlieHUEe (hoTodadekTa,
Ha3bIBalOT oTodaeMenTamu. [IpocTeitimm Takum mprudOpOM ABIISIETCS
BaKyyMHBIN QoTosnement. Hemoctarkamu Takoro (hOTo371€eMEeHTa SBIISIFOTCS:
ca0bIil TOK, MaJias YyBCTBUTEIBHOCTD K JUIMHHOBOJTHOBOMY U3TTyYEHHUIO,
CJIOHOCTh B M3TOTOBJICHUH, HEBO3MOKHOCTD HCIIOJIL30BAHHUS B LIETISIX
nepeMeHHoro Toka. [Ipumensiercs B poromeTpun 111 U3BMEPEHUS CUJIbI CBETA,
SAPKOCTH, OCBEIIIEHHOCTH, B KMHO ISl BOCTIPOM3BEICHNUS 3BYKa, B (hoToTenerpadax
u otorenedoHax, B yIPaBICHUHN MPOU3BOICTBEHHBIMHU MTPOIIECCAMH.

3agaua. Kpacnas rpanuna ¢portodddexra mis aukens pasaa 0,257 mxm. Halitu
JUTMHY BOJIHBI CBETA, MAJAIONIETO HA HUKEJIEBBIN 3JIEKTPOI U HAYaIbHYIO CKOPOCTh
BBIPBIBAEMBIX 3TUM CBETOM (DOTODIIEKTPOHOB, €Clid (DOTOTOK MpEKpaIaeTcs mpu
3aJ€PKUBAIOILEH pa3HOCTU NOTEHIIMAIOB, paBHOM 1,5 B.

Jano: A, =257-10"m ‘o —sn

Haumu: A, o .

Pewenue

CornacHo ypaBHeHUIO0 DUHINTENHHA 7151 BHEIIHETO (poTtorddekra, sHeprust
MOTJIONIEHHOTO KBAHTA TPATUTCS HA COBEPIIECHUE (DOTORIEKTPOHOM PaOOTHI

. L= A+E
BbIXOJA A Y MpUIAHUE €My KHHETUYECKOMN 3Heprun E: 4 .



Ecnu ¢oTokatos ocBeniaTe CBETOM C IJIMHOM BOJHBI, pABHOM KpacHOM I'paHHUIIe,
BCSI DHEPTHUsl MOTJIONIEHHOTO ()OTOHA UAET Ha COBEPIIICHUE PAOOTHI BBIXO/A:

hc

——=A

A

Kunetnueckyro 3Hepruio (OTOIIEKTPOHOB MOKHO HANTH Uepe3 3a/IepKUBAIOITYIO
Pa3HOCTh MOTEHLUATIOB: pa3 (POTOIIEKTPOHBI 3aAEPKUBAIOTCS PA3HOCTHIO
MOTEHUIHAIOB ¢ - , TO UX KUHETUYECKAsl SHEPTUS MOJHOCTHIO PACXOAYETCA Ha
paboTy NPOTUB CUJI TOPMO3SILIETO MOJISA, CIEA0BATENBHO, # =<v. , TA€ e — 3aps]

AIIEKTPOHA.

TOFIIa YPaBHCHUC OUHIITESHHA MOKHO MeperucaTb B BUIAC K

e { 1 eU, }
OTcro1a HaiifieM JITMHY BOJIHBI MTAJal0IIEero CBeTa: Ao he )

[TocTaBUB YMCIIEHHBIE 3HAUYECHUS, TTOJTYYUM:
[ 1 1,6-10 " Ka-1,5B
A= +

—1
— o ¥ =1,96-10"" m
2,57-10'm  6,62:10 " fuc-c-3-10°m/c

Haiinem HadanbHy10 CKOPOCTb (POTOIIEKTPOHOB: 2 ,

/ZeU s
v, =
m
OTKyZJa ¢, rge - — Macca II0OKOs DJICKTPOHA.

HOIICT&BJI}I}I YUCJICHHBIC 3HAYCHUA, ITOJTYUHUM:

-19
Up_\/z 1610 K1 1.5B _ - 56 105 m/c

9,11-10 ke

Orper: Ve = 7:26-10°m/c

3aganuss M Bompochl s (GOPMHMPOBAHHUSA M KOHTPOJS BJajJeHUs
KOMIIEeTEHIUSIMHU.

3anaHus K pelIeHuIo:

1. Onpenenure B 3JIEKTPOHBOJIBTAX SHEPIUI0 doToHa,
COOTBETCTBYIOLIEr0 H3ITyYEHUIO ¢ 9acToToi 10%° I,
2. Ha mmactuHy w3 HuUKens mNagaeT dSJEKTPOMATHUTHOE W3Iy4YCHHE,

sHeprus (OTOHOB KoToporo paBHa 9 »B. Ilpm stom B pesymbTaTe
doToadpdekTa W3 IUTACTHHBI BBUICTAIOT JJEKTPOHBI € MaKCHMaJIbHOU
sHeprueit 4 3B. Uemy paBHa paboTa BbIX0O/1a SJIEKTPOHOB U3 HUKEIA?

3. K kakomy Bumy ciemyeT OTHECTH JydH, SHEPrusi (POTOHOB KOTOPHIX
paBHa 2,07 3B?
4, Haiinure wumnynsc ¢oroHa yapTpadUOIECTOBOIO U3IYUYCHUS C

gacroroii 1,5 - 10*° I'n.
d. KakoB umnynbc ¢poToHa, 3HEprus KOTOporo pasHa 3 sB?



6. KakoBa kpachas rpanuna ¢otodaddexra s 3070Ta, €ciau padborta
BBIX0/1a AJIEKTPOHOB paBHA 4,59 3B?

1. Pabora BbIXO/1a 21EKTPOHOB W3 IIMHKA paBHa 4 3B. KakoBa ckopocTh
(OTOSEKTPOHOB MPU OCBEIICHUH I[IMHKOBOM IUIACTUHBI H3JIYYEHUEM C
JurnHoM BOJHBEI 200 HM?

IIpakTnueckas padora Ne 14
Tema 3ansaTusA: PU3UKa AaTOMHOIO SAAPA.

He.ﬂb paﬁoTbI: 3aKPCIIUTD MOJYUYCHHBIC TCOPCTUUCCKUC CBCACHUA 110 TCMC
pCeUICHUCM 3aj/1a4, BBIpa6OTaTB MPAKTUICCKUC HABBIKU I10 PCUICHUTIO 3a/1a4.

TeopuTHyeckas 4acTb

B 1932 r. anrnumiickuit puzuk JxeriMc UeaABMK OTKPBLT YACTULIBI C HYJIEBBIM
ANEKTPUUECKHUM 3apSA0M U €IUHUYHOW MaccOi. DTH YaCTUIIbl Ha3BaJI HEMTPOHA-
Mu. O6o3Havaetcs HeUTpoH n. [locne oTkpbiTHs HelitpoHa usuku . J1.
Nanenko u Bepuep ['eitzentepr B 1932 1. BBIABUHYIU IPOTOHHO-HEHTPOHHYIO
MoJieNTb aTOMHOTO sjipa. CorjiacHo 3TOM MOJIENH SIAPO aToMa JIF0O0ro BelecTBa
COCTOUT U3 MPOTOHOB U HEUTPOHOB. (OOI111ee Ha3BaHUE MPOTOHOB U HEUTPOHOB —
HYKJIOHBIL. ) YHCIIO TPOTOHOB paBHO 3apsay sApa U COBNAAAET C HOMEPOM AJIEMEHTA
B Tabnuiie Menaeneera. Cymma yuciia MpOTOHOB M HEUTPOHOB paBHA MaCCOBOMY
uncny. Hanmpumep, sipo aroma kucnopoaa %0 cocrour n3 8 npotonos u 16 - 8
= 8 neitrponos. Sapo atoma **g,U cocrout uz 92 nporonos u 235 - 92 = 143
HEUTPOHOB.

XVMMHUYECKHE BEIIECTBA, 3aHUMAIOIIUE OJTHO M TO e MECTO B TaOJIHIIE
MeHneneeBa, HO UMEIOLINUE PA3HYIO aTOMHYIO MacCy, Ha3bIBalOTCSI M30TOMAMM.

S npa U30TONOB OTIUYAOTCS YUCIOM HEUTPOHOB. Hammpumep, Bonopoa uMeeT Tpu
M30TONA: MPOTUM — PO COCTOUT U3 OJHOTO MPOTOHA, ACUTEPU — STPO
COCTOUT U3 OJTHOTO MPOTOHA U OAHOTO HEUTPOHA, TPUTUM — AJIPO COCTOUT U3
OJTHOTO ITPOTOHA U JIBYX HEUTPOHOB.

Ecnu cpaBHUTH Macchl siiep ¢ MacCaMU HYKJIOHOB, TO OKa)€TCsl, UTO Macca siapa
TSKEJBIX DJIEMEHTOB OOJIBIIIE CYMMBI MacC TPOTOHOB M HEUTPOHOB B SApE, a JJIS
JIETKUX AJIEMEHTOB Macca sijpa MEHbIIE CYMMbI MacC MPOTOHOB U HEMTPOHOB B
anpe. CaenoBareiabHO, CYLIECTBYET PA3HOCTh MAacC MEXIY MacCcou sipa 1 CyMMOM
Macc MPOTOHOB U HEUTPOHOB, Ha3biBaeMas AedekToM Maccbl. M = M, - (M, +
Mp).

Tak Kak MeKIy Maccoii M SHEprueil cymecTByeT cBs3b £ = MC?, TO Ipu JeIeHUN
TSDKETIBIX S/IEp U MPU CUHTE3E JIETKUX SIAEP I0KHA BbIACISITHCS SHEPIHs,
CyLIeCTBYIOIIas M3-3a AeeKTa Macc, U 3Ta SHEPTUs HA3bIBACTCS IHEPruei cBA3N
aToMHOr0 siipa. E., = mc?. Beigenenue 3Toil SHEPruy MOKET IIPOUCXOUTE ITPU
SIEPHBIX PEaKIUsX.

SlnepHasi peakuMs — 3TO MPOLIECC U3MEHEHUS 3apsA/ia Aapa U ero Macchl,
MPOUCXOSAIINAN MPU B3aUMOJICUCTBUU sAJIpa C IPYTUMHU SIpaMu WU
AJIeMEHTapHbIMU YacTullamMu. [Ipu npoTekaHuu IepHBIX PEaKIUi BHITOJIHSIOTCS



3aKOHBI COXpaHEHHSI SJICKTPUUYECKUX 3apsI0B U MAaCCOBBIX YHCET: CYMMA 3apsio08
(Maccoswix uucen) a0ep u yacmuy, 6CMYRAIOWUX 8 AOEPHYIO PEaKyuio, pasHa
cymme 3apsi008 (MAcco8blX Yucel) KOHEUHbIX NPOOYKmMos (0ep u yacmuy)
peaxkyuu.

Hennas peakuus AeJeHUs — 3TO siA€pHAs peakiys, B KOTOPOW YaCTHUIIBI,
BBI3BIBAIOIINE PEAKITNIO, 00Pa3yIOTCs KaK MPOAYKTHI 3Toi peakiuu. Heobxonu-
MBIM YCJIOBUEM JIJIsl pa3BUTHSI LIETTHOW PEaKIIUU JICTICHUS sBIIseTCsl TpeboBanue K >
1, rae k -— ko3 unmeHT pa3sMHOKEHUST HEUTPOHOB, T. €. OTHOIICHUE YUCIIa HEW-
TPOHOB B JAHHOM ITOKOJICHUH K UX YHCIY B MPEIBITYIIEM TTOKOJICHHH.
CnocoGHOCTBIO K HEMHOM A1epHOM peakuuu obnagaet uzoron ypana 2°U. [Ipu
HAJIMYUH ONPEICICHHBIX KPUTHYECKHUX TTapaMeTpoB (Kputudeckas macca — 50 kr,
mrapoBast popma pagaumycom 9 cM) Tpu HEUTPOHA, BBIJCITUBIINECS TIPU JCIICHUN
NIEPBOTO Sipa MOMAJAI0T B TPU COCEIHUX, sApa u T. A. [Iporiecc uaer B Bue
[IEMTHOM peaKIny, KOTopasi MPOTEKAeT 3a JI0JIM CEKYH]IbI B BUJIC SIICPHOTO B3PHIBA.
HeymnipaBnsiemas simepHasi peakiiysi IpUMeEHSIETCsl B aTOMHBIX Oombax. BriepBrie
permni 3a1a9y 00 ynpaBIeHUH EMTHON peaknuei aeneHus saep Gu3nk JHPUKO
®epmu. M 611 n300peTeH sauepHsiit peaktop B 1942 r. V Hac B cTpane peakTop
oObL1 3amyiieH B 1946 r. nox pyxoBoactsom WM. B. KypuaTosa.

3apaua. Onpenenuts yucio N sjep, pacnaaroniuxcs B TeueHue BpeMenu: 1) t1=1
MuH; 2) t,=5 cyT. — B paJiMoakTHBHOM u3otone pochopa ?1sP maccoit m=1 mr.

m=1mr 3aBEHCHMOCTE YHOIA aTOMOE 0T BpEMEHKE!
t1 =1 mmun T=1e
t2=5cyr Tucno pacnaBHcad aToOMOE 58 BpEMA b

T1p=14,3 cyr M=y (1-e™) |, roe 3=In2/T1s — DocToAHHAA pacOafa, My — YHCIO aTOMOE HadalkHEH
M1=7

MOMEHT EpeMeRH =0
Nz=1 Ilo ompegenennro My=m=Myf, roe m-macca obpasma, MNy-umncno Apcragpo pasHoe
6£.023x10% mone™!, L-MonApHai Macca (B HallleM CIydae W=320/ Mok 0a dochopa).

TOI‘,E[EL, COEIHpELH ECE EMECTE, HAXOMHI HHCHO PACIAEMHAXCA aToMoE 3a EpEnA t

[ In?2 H
1-expl—t= }
Tii2

IlogcTaEnAe M v Hcaa (OepeEogd o0HOEREMEHHD BECE BENHIHHLE B CHCTEMY 'CI).

mxMp
L

W=HNpg X[l—exp'—lxtl]z

*

1107 %k % 6,023 % 10%% prome ™! 5

Nl= l—exp[—lxtﬁﬂcx 0.693 ] =
22% 107  &r f moTb 14 3% 24 % 3600¢

=63x 10

—f 3 -1
13 = 1¥107kr X 6,023 x10% mom, Xl—exp[—5X24><3600c>< 0.693 ]=
32107 xer f moms 14.3x 24 % 3600c

=4 1x 1018




3aaHus K peLICHUIO!

1.

10.

11.
12.

13.

14.

15.

Hanucatp HegocTaromue 0003HaueHUsl B CASAYIONICH SEPHON peakiuu:

?+ 1H1 —> 24|\/|g12 + 4H€2

Hamnucath simepHyto peakiyio, IpOoUCXOAsIlyo Mpyu 00MOapAUpPOBKE JTUTHUS
"Li3 MpOTOHAMU U COMPOBOXKAAKOIIYIOCS BEIOUBAHUEM HEHTPOHOB.

UYepe3 kakoe Bpems pacnangercs 80% aToMOB paguMOAaKTUBHOIO HM30TONA
xpoma °'Cr,4, eciiu nepuon nonypacnaza 27,8 cyTok?

OnpejenuTe SHEPTUIO CBA3U B sipe atoMa 2°Najj, ecim Macca IOCHeTHEro
22,99714 a.e.m.

Hamucate HegocTaromue 0003HaueHUsI B CIASAYIONICH SAEPHON pEeaKIuu:

? + “He, — 1°Bs + Ing

Uepe3z kakoe Bpems pacnagercs 80% pamoHa, Tepuoja mojypacmaaa
KOTOpPOro cocTaBisieT 3,8 CyTok?

OnpejiennTe YHEPTUIO CBA3M A7pa atoma ypaHa >°Ugy.

Hanucate HegocTaromue 0003Ha4eHHsI B CJIEIYIONICH sIIepHOM peaKInu:

’H; + y—>?+ no

IIpu GombapmupoBke Gopa !Bs ObICTPO JBMKYIIMMHUCS NPOTOHAMH
Ha0JII01aeTCs MPU OJIMHAKOBBIX TpeKa oOpa3oBaBuIuXcs yactull. Kakue 310
yacTullpl? Hanuiure siaepHyo peakuuio.

Kakasi 1018 paguoakTUBHBIX aaep uzotona *Cs pacmamaercs 3a 100 rer,
€cJM ero nepuof noxypacnaga 5570 net?

Boruncnure aedekT Macchl sapa nzortona °Nejo.

HarmmmcaTs HegocTaromue 0003HauCHHSI B CIACAYIONICH SASPHON pEeaKIun:
652[’]30 + 1n0 -7+ 4H62

Hanucatp HegocTaronme 0003HaYeHUs B CASIYIONICH SepHON PeaKIIum:
198 ggo + g —> %8 AU + 2

OnpenenuTs MEpUoOj TOypacmlaja pajoHa, e€clii 3a OfHM cyTku u3 10°
aromoB pacnanaercs 1,75 - 10° aTomoB.

Haiitu nedext macc ni4 sapa *°Cooyr.



16. Hamucath HegocTaroe 0003HaYEHUS B CICAYIONIECH sIACPHON PEaKIUu:
41K19 +?7 > 44Ca20 + 1H1

17.  Bo uro npespatutses 28Ug, mocie a-pacnana u 18yx -pacmnamon?



Jluteparypa

1. OcHoBHas quTEpaTypa:

1. [MTaneiruna, A. B. @usuka [ DnexkTpoHHBIN pecypce] : madopaTopHbiid mpakTukyMm ais CITO / A.
B. [Naneiruaa. — DIeKTpoH. TeKCTOBIe nanHbie. — Capartos : [IpodoOpaszoBanue, 2019. — 84
c. — 978-5-4488-0331-4. — Pexxum mocrtyma: http://www.iprbookshop.ru/86155.html

2. Jleryra, C. H. ®usuka [ DnexkTpoHHBIA pecype] : yaebnoe nocooue / C. H. Jletyra, A. A.
Yakak. — DJeKTpOH. TEKCTOBbIe JaHHbIe. — OpeHOypr : OpeHOyprckuil rocyjapCcTBEHHbIN
yausepcuret, ObC ACB, 2016. — 307 ¢. — 978-5-7410-1575-9. — Pexum nocryna:
http://www.iprbookshop.ru/78852.htmi

3. ®usuka. Mexannueckue koiedanus. COOpHUK 3a7a4 ¢ pelIeHUSIMU [ DIEKTPOHHBIN pecypc] :
3agayHuk 1715 CI1O / cocr. b. K. JlanTeHkoB. — DneKTpoH. TeKcToBble JaHHbIe. — Capartos :
[TpodobpazoBanue, 2019. — 164 ¢. — 978-5-4488-0391-8. — Pesxknm nmocryma:
http://www.iprbookshop.ru/86468.htmi

4.PomanoBa, B. B. ®usuka. [Ipumeps! pemenus 3a1a4 [ DIeKTpOHHBIHN pecypce] : yuebHOe
nocobue / B. B. PomanoBa. — DnekTpoH. TEKCTOBbIE AaHHbIe. — MuHck : PecniyOnukanckuit
WHCTHUTYT Tpodeccnonanbroro oopazosanus (PUIO), 2017. — 348 c. — 978-985-503-737-9.
— Pexum gocryma: http://www.iprbookshop.ru/84903.html

2. JlonoJiHUTEJIbHAS JIATEpaTypa:

1. Ky3znenoB C.M. CnpaBounuk mo ¢usnke [DIEKTpOHHBIA pecypc]: ydeOHoe mocobue ist
CIIO/ C.M. Kyznemno, K.M. Porosmn— DOnekTpoH. TEeKCTOBbIe naHHBIe.— (CaparoB:
[MpodobpazoBanue, 2017.— 219 c— Pesxxnm JOCTyTa:
http://www.iprbookshop.ru/66399.html.— 3BC «IPRbooks»

2. HukepoB, B.A. ®usnka is By30B: MEXaHWKa U MOJEKyJsapHas (usuka : yueOHUK / B.A.
Huxkepos. - MockBa : M3narenbcko-ToproBas kopnopauusa «Jlamkos u K°», 2017. - 136 c. :
Tabn., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [DnexkrpoHHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450772

3. Ky3emuueBa B.A. Kypc neknmii mo oOmieit ¢pusuke. Yacte . Mexanuka u MoOJEKyIspHas
¢uzuka [ Dnexkrponnsiii pecype] / B.A. Ky3pmuuesa, O.A. [ToHoMopeB. — DIEKTPOH. TEKCTOBBIC
naHHble. — M.: MOCKOBCKasi TOCy/IapCTBEHHAs akaJeMus BOJHOTO TpaHcmopra, 2019. — 107 c.
— 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/65845.html

3. UuTepHeT-pecypchi:

www.alleng.ru/edu/phys.htm - o6pazoBarenbHbie pecypcbl HHTepHEeTa — DH3HKA.
www.nuclphys.sinp.msu.ru - siqeprasi pusrka B HHTEpHETE

www.school-collection.edu.ru - exuHas KoyuIeKIUs HUPPOBBIX 00pPa30BaTEIBHBIX PECYPCOB.


http://www.iprbookshop.ru/86155.html
http://www.iprbookshop.ru/78852.html
http://www.iprbookshop.ru/86468.html
http://www.alleng.ru/edu/phys.htm
http://www.nuclphys.sinp.msu.ru/
http://www.school-collection.edu.ru/

	1. Пояснительная записка
	Какой объем занимают 100 моль ртути?
	При увеличении давления в 1,5 раза объем газа уменьшился на 30 мл. Найти первоначальный объем.
	Задача. С какой силой взаимодействуют два заряда 2 по 10 нКл, находящиеся на расстоянии 3 см друг от друга?
	В проводнике сопротивлением 2 Ом, подключенном к элементу с ЭДС 1,1 В, сила тока равна 0,5 А. Какова сила тока при коротком замыкании элемента?
	Какова масса груза, колеблющегося на пружине жесткостью 0,5 кН/м, если при амплитуде колебаний 6 см он имеет максимальную скорость 3 м/с?
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