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09.02.07 NudopmarimoHHbIE CUCTEMBI U TPOTPAMMHUPOBAHUE



MeTO)Il/I‘IeCKI/Ie YRa3aHus AJs NPAKTHYCCKHUX paﬁoT

Metoauyeckue yKa3aHUs TPU3BaHbI OKa3blBaTh IOMOIIb CTYJEHTaM B
W3YYEHUH OCHOBHBIX TIOHATUM, HJEH, TEOPUH U TIOJOKEHHM JUCIUILINHBI,
M3y4aeMbIX B XOJ€ KOHKPETHOI'O 3aHATHs, CIOCOOCTBOBATh PA3BUTHIO UX YMEHHH,
HaBBIKOB ¥ TIPO(ECCHOHATIBHBIX KOMITCTCHITUH.

B nmanHOM y4yeOHOM TMOCOOMH COTJIACHO cCHeludUKe JUCHUIUIMHBI U
MPOIUCHIBAIOTCS:

1. IosicHuTeIbHAS 3aIUCKA

B pe3ynbTaTte ocBOEHUST y4eOHOM AUCITUTIITUHBI 00YUYaIOIIUIICS T0TKEH YMETh:
1) omnuceiBaTh U OOBICHATH (PU3UYECKUE SIBJICHUS U CBOMCTBA TEJN: JBHKCHHUE
HEOECHBIX TEJ U UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA ra30B, KUJIKOCTEH U
TBEP/BIX TEN; AJCKTPOMArHUTHYIO HHIYKIUIO, pACTIPOCTPAHEHUE DJIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBbIE€ CBOMCTBA CBETa; W3JIYYCHHUE M TMOIJIOLICHHUE CBETa aTOMOM;
dboToaddexr;
2) oTIMYaTh TUMOTE3bl OT HAYYHBIX TCOPUH;
3) nenathb BHIBOJIBI HA OCHOBE SKCIIEPUMEHTAJILHBIX JIaHHBIX;
4) NpUBOIUTH TPUMEPHI, MOKA3bIBAIOIIME, YTO: HAOIOJEHUS U DKCHEPUMEHT
ABJISIFOTCSI OCHOBOW JIJIS1 BBIABMIKEHHMS THUIIOTE3 U TEOPUH, MO3BOJSIOT MPOBEPUTH
HUCTUHHOCTh TEOPETUYECKHX BBIBOJIOB; (pU3MUECKas TEOpUsl JA€T BO3MOXKHOCTD
OOBSICHSITh M3BECTHBIC SIBJICHUSI IPUPOJIbI U HayuHbIE (DaKThl, MPECKA3bIBATH CIIIE
HEU3BECTHBIC SIBJICHUS,
5) TpUBOIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS (U3UYECKUX 3HAHUU:
3aKOHOB MEXAHUKH, TEPMOJUHAMUKU U DJIEKTPOJUHAMHUKUA B DHEPIETHUKE;
pPa3JIMYHBIX BHJIOB DJJICKTPOMArHUTHBIX M3JYy4EHUN [ pa3BUTHS pPaguo U
TEJICKOMMYHUKAIIMA, KBAaHTOBOM (PU3WKH B CO3/IaHUU SIEPHOM DHEPTETUKH,
J1a3€pOoB;
6) PUMEHSTH MOJIYYCHHBIC 3HAHUS JIJIS pelieHus: GU3NIECKUX 3a71a4;
7) u3MepsTh pAn HUMUECKUX BEIMYWH, TIPEACTABIISS PE3YyIbTaThl U3MEPEHHUH C
YYETOM HX IMOTPEIIHOCTEM;
8) wuCcmoyib30BaTh NPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTUYECKOU
JEATEIIbHOCTH U MOBCEHEBHOMN KU3HU;
B pesynbTaTe ocBoeHUsT yueOHON TUCITUTUIMHBI 00YUYarOIIUICS JOJKEH 3HATh:
1) cmbicn moHsTHI: (U3MYECKOE SBJICHUE, THUIIOTE3a, 3aKOH, TEOpHUsl, BEIIECTBO,
B3aMMO/ICHCTBHUE, JIEKTPOMArHUTHOE TOJIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SJIpo,
MOHU3UPYIOIINE U3TyYeHUs, TIJIaHeTa, 3Be3/1a, rajakThka, Beenennas;
2) cMmbicn (PU3WYECKUX BEIUYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHUJia, WMITYJbC,
paboTa, MexaHU4YeCKasi SHEPIHsl, BHYTPEHHSISI YHEPTrusi, a0CONIOTHAS TEMIIEparTypa,
CpelHsisi KUHETHYECKas JHEPrusi 4YacTUIl BEUIECTBA, KOJIUYECTBO TEILIOTHI,
AIIEMEHTAPHBIN ANEKTPUUYECKUH 3apsL;
3) cMbIch (GU3UIECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TSATOTEHUS,
COXPAHEHHSI DHEPrUHU, UMITYJIbCa M AJIEKTPUUYECKOrO 3apsijia, TEPMOJIUHAMUKH,
AIIEKTPOMArHUTHON MHIYKIHH, GoTodPdeKkTa;



4) BKJIaJ POCCUMCKUX U 3apyOEkKHBIX YUEHBIX, OKA3aBIIUX HAUOOJIbIIEE BIUSHUE
Ha pa3BUTHE (DUBUKY;

IIpakTuyeckas paGora Ne 1
Tema 3ansTusi: BBeneHue B MEXaHUKY.
OCHOBBI TMHAMHUKH.
Heab paboThI: 3aKpenuTh NOJIYYEHHBIE TEOPETUYECKHUE CBEACHHUS 10 TEME
pELIEeHUEM 3a]1a4, BBIpadOTaTh NPAKTUYECKUE HABBIKK MO PEIIECHUIO 3aa4.
Teopernveckass yacrTb:

[Ikana (;aT. scala — JECTHHIIA) — YaCTh MOKA3bIBAIONIETO YCTPOHCTBA
CpelICTBa U3MEPEHUH, MPEACTABISAIONIAsE COOON YIOPSAAOUYEHHBIN Pl OTMETOK
BMECTE CO CBS3aHHOM C HUMH HyMEpAalUeN Ui TEXHUYECKAs! OTMETKA Ha ILIKaJe
U3MEpUTENbHOTO npubdopa. Lllkanel MOTYT pacnosiaratbCs 0 OKpY>KHOCTH, TyTe
WK npaMoi TuHuM. [lokazaHusa OTCUMTHIBAIOTCS HEBOOPYKEHHBIM [J1a30M MpPU
PACCTOSIHUSAX MEXKIY eaeHussMU 10 0,7 MM, IPU MEHBIIUX — MPU MOMOILH JTYTIbI
VI MUKPOCKOMA, JIJISl JOJIEBOM OLIEHKU JEJICHUN MPUMEHSIOT TOTIOJHUTEIbHBIE
IIKAJIbl — HOHUYCHI.

CrnenyeT 3aMETUTh, YTO TEPMHH «ILKaJIa» B METPOJIOTHUYECKON TPAKTHKE
HMMEET, 110 KpailHEeN Mepe, ABa Pa3IMYHbIX 3HaY€HUs. Bo-nepBbIX, MIKAIO0W Wi,
TOYHEE, MIKAJION u3MepeHui (1Kaioh GU3HMUEeCKOM BEIMUYMHBI) HA3bIBAIOT
MPUHSATHINA 110 COTJAIICHUIO OPSAI0K ONpeeIeHUs] 1 0003HaYEHUSI BCEBO3MOKHBIX
MPOSIBIICHUM (3HAUYEHUI) KOHKPETHOTO CBOMCTBA (BEIMYMHBI). BO-BTOPBIX, HIKAOM
Ha3bIBAIOT OTCYETHBIE YCTPONUCTBA aHAJIOTOBBIX CPEACTB U3MEPEHUM, ITO 3HAUECHUE
UCIIOJIb3YETCS B TAHHOM CTaThe.

KpyroByto nikany 4acoB, KypBUMETPOB U HEKOTOPBIX APYTHX MPUOOPOB
Ha3bIBAIOT LU (EpOIaTOM.

N3mepuTtenbHbIi TpuOOp - Haubosee pacIpOCTPAHEHHOE CPEICTBO
U3MEpEeHUs, IpeAHa3HAYECHHOE JIJIs1 BEIPAOOTKH M3MEPUTETHLHON HH(POPMAIINH B
dbopme, TOCTYITHOM /JIsi BOCIIPUSATHS HaOmoAaTeneM (oneparopom). Paznuyator
aHaJIOroBble, IU(POBbIE, TOKA3bIBAIOIINE, PETUCTPUPYIOLINE CAMONUIIIYIIHE,
neyaTaroume, HHTErpupyromue, CyMMUPYIOIINE, CPABHEHUS.

OtcueTHOE YCTPOUCTBO (ILIKaNa U CTPEIIKA).

OTcueTHOE YCTPOMCTBO - YaCTh KOHCTPYKIIMU CPEICTBA U3MEPEHUS,
npeaHa3HaueHHas JIJIsl OTcUeTa rnmokazanuil. Mo>keT ObITh B BUJIC IIKAJIBI,
yKazaTeJsi, JUCILIes, SKpaHa ocuuiorpada u T.11.

[ITkana - 4aCTh KOHCTPYKUHUK OTCUETHOTO YCTPOMCTBA, COCTOALLAS U3
OTMETOK U YUCEJI, COOTBETCTBYIOLIUX IMOCIIEI0BATEIbHBIM 3HAUEHUAM U3MEPIEMOM
BenUIMHBL. OTMETKH MOTYT OBITh B BUJEC Y€PTOUEK, TOUCK, 3yOI1I0B U TIP.
VYkazatenu MoryT ObITh B BUJIE KallJIEBUAHBIX, HOXKEBUIHBIX M CBETOBBIX CTPEJIOK.

Buabl mika, rieHa aejaeHus
[IIxambl MOTYT OBITh OJTHOCTOPOHHHE U IByXCTOPOHHUE, B 3aBUCUMOCTH OT

IMOJIOKCHUA HYJIA. Ecnu «0» HaxoOWTCA B ICHTPC IIKAJbI, TO TaKasd ABYCTOPOHHSIA
IIKaJIa Ha3bIBACTCA CI/IMMeTpI/I‘{HOI\/'I. [Ixaner XApPaKTCPHU3YIOTCA YUCIIOM ,Z[GJICHI/IfI,



JUIMHOM AeNEeHUs, IEHOM AEeNEeHUs, QUalla30HoM MOKa3aHUM, JUana30HoM
WU3MEPEHUN U TIPEAEIaMU U3MEPEHU.

Jlenmenue - 3T0 MPOMEKYTOK MEXKY ABYMSI COCETHUMHU OTMETKAMU IIKAJIbI.
JInvHa neneHus - 3To pacCTOSIHUE, U3MEPEHHOE MEXKAY OCEBBIMH JIBYX COCEIHUX
OTMETOK 0 BOOOpakaeMoil IMHUM, IPOBEIEHHON Yepe3 CepeIMHbBI CaMbIX
KOPOTKUX OTMETOK IIKAJIBI.

JlnanasoH moKa3aHuii - 3T0 001aCTh 3HAYCHUH IIKAJIBI, OTPAHNYCHHAS
HaYyaJbHBIM U KOHEYHBIM 3HAUeHUSIMU. J[Mama3zoH u3MepeHuit - 370 00JIacTh
3HAYEHUH BEJIMYUH, JJIs1 KOTOPOW HOPMUPOBAHA MPEIENbHAS JOMYCTUMAs
norpenHocTs. [Ipeaen usmepenus - 3To HauOOJIbIlIEe UM HAUMEHBIIIEE 3HAYCHUE
nuanasoHa u3Mepenus. Ha kaxxiom auana3zoHe npubop UMeeT JBa mpejaena: -
BEPXHUU IIpEJEIl, -HWKHUH TTPeIelL.

I{ena neneHus - 3TO pa3HOCTh 3HAYEHUN BEJIUYMH, COOTBETCTBYIOIINX JIBYM
COCEJTHUM OTMETKAaM IIKaJbl.

[lepen TeM, KaKk HAXOAUTH LIEHY JEICHUSI, BHUMATEIBHO PACCMOTPUTE CaM
pUOOp: UTO OH U3MEPSET, B KAKUX €AMHUIAX, €T0 UCIIPABHOCTh. JTO MO3BOJIUT
HApHUCOBATH MOJIHYIO KaPTUHY IMTPOBOJUMOTO OIIBITA 10
ONPENECTICHHUIO TOW WJIM MHOM BeNM4UHBI. HaiiauTe Ha mikane
JIBa OIDKANUIUX IITPUXA, BO3JIE KOTOPHIX HAMMKMCAHBI
YU CJIOBBIC 3HAUCHUS BEJIMUUHBL. [locunTanTe CKOIBKO MEXIY
HUMU JICJICHUH (HO HE IITPUXOB). 8

Ha sTom pucynke B kpyrmHOM MaciiTabe nmoka3aHa
nIkajia MeH3ypku. OrnpenenuM HeHy IeJICHUs] MEH3YPKH.

16

12

0) MeXIy HUMU 4 neneHust (MpOMexXyTKOB) 0 —

a) BbIOMpaeM orudpoBaHHble mTpuxu 16 u 12
B) BoruncisgeM: (16 - 12) : 4nenenust = 1 /nen. -

OrtBerT: 11eHa neiieHuii = 1 /ned.

[lena neneHuii MIKaJbl W3MEPUTEIHLHOTO NpuOOpa - BakHas (QuaMUecKas
BenuunHa. C Hell Bbl OyzieTe CTalKUBATHCS O4EeHb YacTo. [TloaTtoMmy chopmynupyem
IIPABUJIO JIS €€ BBIYHUCIICHUS.

YToOb! NOJCYUTATD LIEHY ACJICHUH IIKAJIbI, HY>KHO:

a) BBIOpATh HA IIKaJIe ABa OMMKANIIMX OnU(pPOBAHHBIX MITPUXA;

0) cocuuTaTh KOJUYECTBO ACICHUN MEXIY HUMHU,

B) Pa3HOCTb 3HAYEHUW OKOJIO BBIOPAHHBIX IITPUXOB pa3leUTh Ha
KOJIMYECTBO JICJICHUM.
3ajjaHns K peleHmIo:
Onpenenure XapaKTEPUCTUKH MITKAJ CIETYIONTUX U3MEPHUTEIBHBIX TPHOOPOB:
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Petiennie pekoMeHayeTCsl TPOU3BOUTD B CIAEAYIONIEH MTOCIEA0BATEIbHOCTH:
1. Ilena geneHus MIKAJIbI

2. IIpenenbl mkaibl

3. IlorpentHoCcTh U3MEPEHUS

4. 3anummTe pe3ysbTaT U3MEPEHUN

OTBeThbTE HA CJIeAYHOLINE BONMPOCHI:

1. Yro Takoe mkanxa u3MepuTeIbHOr0 mpubdopa?

2. Kakue uzmepurenabHble MPUOOPHI U3 MIKOJIBHOTO Kypca ¢pu3nku Bl 3Haete
(Ha30BMTE HAMMEHOBAaHUE MPUOOPA U KAKYI0 PU3NYECKYIO BEIMUMHY UM
U3MEpPSIOT);

Ha xakue aBe rpynmnbl MOKHO pa3/ieIUTh BCE U3MEPUTENbHbIE TPUOOPHI?
Kak onpenenuts eHy AeleHus: U3MEPUTEIbLHOro puodopa?

UTo Takoe MOrpenHoCTh?

Kak onpenenuts norpemHocTb U3MEPUTENLHOTO pudopa?

U W

IpakTnueckass padora Ne 2

Tema 3aHsaTusa: (OCHOBBI

KMHEMATHKH.
Leab padoThl: 3aKpENUTH NOJIYYEHHBIE TEOPETUUECKUE CBEAEHUS 110 TEME
peleHreM 3aj1ay, BbIpadoTaTh NPAaKTUYECKUE HABBIKH IO PEIICHUIO 3a/1a4.
Teopernyeckas yacrb
KunemaTuka — pasfen MEXaHUKH, W3YYalIIUd MaTeMaTH4YecKoe OIMUCaHHEe
(cpeacTBaMH TE€OMETpPUH, aireOpbl, MaTEMaTHYECKOrO aHajau3a...) JIBUKCHHS
UJCAIM3UPOBAHHBIX Tesl (MaTepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TEo,
ujieanbHasi )KUJIKOCTb), 0€3 pacCCMOTPEHUS TPUYMH JIBHXKEHHSI (MACChl, CUJI U T. 11.).
HcxonHble MOHATUS KWHEMATHKUM — IMPOCTPAHCTBO U Bpems. Hampumep, ecnu
TEJNO JBUXKETCA 10 OKPY>KHOCTH, TO KMHEMAaTHKa IpeICcKa3blBaeT HEOOXOAUMOCTb
CYIIECTBOBAHMS IIEHTPOCTPEMUTEIILHOTO YCKOPEHUsI 0€3 YTOUHEHHS! TOro, KaKylo
OpUPOAY UMEeT CWiIa, €ro nopoxjpawomas. [IpyunHaMu BO3HUKHOBEHHS
MEXaHUYECKOTO JIBMXKCHHS 3aHUMAETCA APYrod pa3fesn MEXaHUKH — JIMHAMHKA.
['maBHOW 3amayell KWHEMATHUKHU SIBJISETCS MaTeMaThdyeckoe (ypaBHEHHUSMH,



rpa¢pukamMu, TabIUUAMU U T. I.) OIpPENEICHHE IOJIOKEHHUS U XapaKTEepPHUCTUK
JBUKEHMSI TOUYEK WIM Tel BO BpeMeHHU. JIro0oe IBMKEHMsI paccMaTpuUBaeTCs B
ONPENEIEHHON CHUCTEME OTCYEéTa. TaKkKe KHHEMAaTHKa 3aHUMAETCs H3Y4YEHUEM
COCTABHBIX JBWKEHUU (IBMKEHUW B JBYX B3aHMMHO MEPEMEIIAIOIINXCA CHUCTEMAX
OTCUETA).

YCKOPEHME. PABHOYCKOPEHHOE ABUKEHUE

Pasnoycxopennvim Ha3bIBA€TCs IBUKEHUE, P KOTOPOM CKOPOCTb T€Jja 3a JII0ObIe
paBHBIE TPOMEKYTKH BPEMEHU U3MEHSETCS OJMHAKOBO.

Ycrkopenuem mena Ha3pIBaIOT OTHOLIEHUE H3MEHEHUS CKOPOCTH TeJla KO BPEMEHH,
3a KOTOPOE€ 3TO U3MEHEHHE ITPOU30ILIO.

Y ckopenue xapakTepusyeT ObICTPOTY U3MEHEHHUS CKOPOCTH.
P-7,

f (1)
o] = ale M
e

YcKopeHue - BeKTopHas BenrmauHa. OHO MOKA3bIBAET, KAK H3MEHIETCS
MIHOBEHHAs! CKOPOCTh T€EJNA 3a €IUHHIY BPEMEHM.

3Hasi Ha9aIbHYI0 CKOPOCTH Tella H er0 yCKopeHue, 13 GopMyist (1) MOXKHO HaifTh
CKOPOCTB B JIF000H MOMEHT BpeMeHH: ¥ = Vo + & 2

JIJ1st 5TOTO ypaBHEHHE HYKHO 3aIMCATh B IPOEKIMAX HA BEIOPAHHYIO OCh:
VX:V0X+ axt

I'paduKOM CKOPOCTH IIPH PABHOYCKOPEHHOM [BUKEHUM SBIISETCS
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NEPEMEINEHUE U TYTh TPU NPSIMOJIMHEMHOM

PABHOYCKOPEHHOM JABUXEHUH

IIpeAnonoKum, 4To TeJI0 COBEPUIMIIO MEpEMELIEHHE 3a BPEMS t, IBUTasch C

yckopenueM . Eciiu ckopocTh M3MeHseTcs OT Vo110 ¥ U yuuTHIBas, 4TO,

V =¥y + 2 yiomyunm

I?D + F’U +c2r‘.tz_ 2?},3+§Ij
2 2

o= oar?
T+ —.
2

a=0

tal
]

E

Ncnons3yst rpaduk cKOpoCTH, MOKHO ONPEICTUTh MPONIECHHBIN TEIOM 3a
M3BECTHOE BPEMS MYTh - OH YMUCIIEHHO PABEH IUIONIAN 3aIITPUXOBAHHOU
TMOBEPXHOCTH.
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CBOBO/IHOE HAZ[EHI/IE TEJI

JIBrokeHre Ten B 6€3BO3IYIIHOM MTPOCTPAHCTBE MO/ ICUCTBUEM CHITBI TSKECTH
Ha3BIBAIOT C60000HbIM NAOCHUEM.

CB00O01HOE TIaJICHHE - 3TO PABHOYCKOPEHHOE JIBHKEHHUE. Y CKOPEHHE CBOOOIHOTO
MMaJIcHUS B JaHHOM MecCTe 3eMJIM IIOCTOSIHHO I BCEeX TEl M HE 3aBUCHUT OT MAaCCHI
Hajaromero Tena: g = 9,8 m/c?

Jlns pereHus: pa3IMyHbIX 3a7a4 u3 pasjaena "Kunemarnka" HeoOX0IUMEBI JBa
YpaBHEHHS:

g,

3amayalNel: Teno, ABUTrasch paBHOYCKOPEHHO M3 COCTOSIHUSA IOKOSI, 32 IATYIO
CEKYHly IpouuIo nyTh 18 M. UemMy paBHO yCKOPEHHE M KaKOW MyTh IPOLLIO TEJIO
3a5c?

a Uy Vi
Vo =0) 00 —= | —= —
s =drc, - Ses" S.- %
t5=5c ' ST
F=15a, g : -
a-735-7 ) | 0 ; S5 x
pr t at
X=Xy +v,t+ |:|=T

3a MATYI0 CEKYHy TEJIO MPOLLIO MYTh S = S5 - S4 U S5 U S4 - PACCTOSHUA,
MPOMJIEHHBIE TEJIOM COOTBETCTBEHHO 3a 4 U 5 C.
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OTBeT: Telo, JABUrasich ¢ ycKopenueM 4 m/c?, 3a 5 ¢ mpouwuio 50 wm.
3ajjaHns K peleHuIo:
1. /IBuxeHue Teln 3aJaH0 ypaBHEHUsMU: X =3t, X, =130-10t. Koraa u rae onun
BCTPETATCS?
2. Ilpy paBHOYCKOPEHHOM MPSMOJIMHEMHOM JIBMOKEHHMHM CKOpPOCTh Karepa
yBenuumnack 3a 10 ¢ ot 2 m/c g0 8 m/c. UeMy paBeH IMyTb, IPOIACHHBIHI
KaTepoM 3a 3TO BpeMs?



3. YckopeHue 1maidbl, COCKaIb3bIBAIOIICH C IIaJKOW HAKJIOHHOW IIOCKOCTH,
pasao 1,2 m/c> . Ha sToM cmycke €€ CKOPOCTh yBeIMYMIach Ha 9m/c.
OmnpenenuTe NOJHOE BpeMsi CITyCKa a0kl C HAKIIOHHOM MIOCKOCTH.

4. KameHb OpoIlIeH C HEKOTOPOl BBICOTHI BEPTUKAIBHO BHU3 C HAYaJIbHOM
ckopocThio 1M/c. KakoBa ckopocTh kKamHs depe3 0,6 ¢ mocie Opocanus?

5. MOTOUMKIUCT, IBUTASCh MO XOPOIIEH JOPOre ¢ MOCTOSIHHOM CKOPOCTBIO
108 xm/4, npoexan 4/7 Bcero mytu. OCTaBIIYIOCS YacTh IYTH IO TJIOXOM
JIOpore OH Mpoexall co cKopocThio 15 M/c. KakoBa cpenHssi CKOpPOCTb
MOTOIMKIINCTA HA BCEM ITyTH?

6. ABTOMOOWJIb JBUTAJICS MO OKPYXHOCTH. [10JIOBUHY IJTMHBI OKPY>KHOCTH OH
poexaji co CKOpoCThio 60 KM/4, a BTOPYIO — €XaJl cO CKOpocThio 40 Km/d.
Yemy paBHa CpeaHsst CKOPOCTh aBTOMOOUJIS?

IIpakTnueckasi padora Ne 3
Tema 3ansiTusi: 3aKOHBI COXPAHEHUSI B MEXaHUKE.

Heab padoTbI: 3aKpENUTh MOJYYECHHBIE TEOPETUYECKUE CBEICHUS II0 TEME
pelIeHueM 3ajay, BhIpaboTaTh MPaKTUUCCKUE HABBIKK 1O PEIICHUIO 3a/1a4.
Teopuruveckas 4acTb

JluHamuka ucclaeAyeT NPUYMHBI JBWXKEHHUS Teid. M3BecTHo, 4To r000€ Temo
HM3MEHSET CBOIO CKOPOCTb B PE3yJIbTaTe B3aUMOACHCTBUS C ApyrumMu tejaamu. Cumia
€CTh XapaKTepUCTHKa B3aumojencTBus. OObyHO cuia obo3Havaercs OykBoil F .
Ecnu Ha Teno MEUCTBYeT HECKOJIBKO CHJI, TO OHU CKJIAQJbIBAlOTCS KaK BEKTOPHI.
CyMMa Bcex CuII IEHCTBYIOIIMX Ha TEJI0, Ha3bIBAETCA PABHOAEHCTBYIOMIEH R

R=F+F+F+..

Macca ectb xapaktepucTtuka HHEpTHOCTH. OOBIYHO Macca 0003HavYaeTcsi OyKBOU
m. Macca — cyThb CKaJIsIp, CHila — CyTh BEKTOpP. B OCHOBE JTMHAMUKHU JIe)KaT TpU
3akoHa HerotoHa. IlepBriil 3akoH HbprOTOHA yTBEpKIAeT, 4YTO CYLIECTBYIOT TaKHE
CHUCTEMBI OTCUYETA, B KOTOPBIX, €CIM HAa TEJIO HE JICUCTBYIOT HUKAKHE BHELIHHE
CUJIbI, OHO JABHJKETCS PAaBHOMEPHO M NPSIMOJMHENMHO. Takue CUCTEeMBI OTCUETa
HAa3bIBAIOT MHEPLMAIbHBIMU. BTOpoil 3akoH HbIOTOHA yTBEpKIaeT, 4TO, €CIM Ha
TeJs0 Maccor m nerctByeT cuna F, To yckopenue Tena, a Oyet paBHO

- Ir
a=—.
m
Tperuit 3akoH HploTOHA yTBEpXkKIAaEeT, UTO, €CJIM HA TEIO0 A €O CTOPOHHI Tena B

neuncTByer cuna Fpa, To Ha Teno B co croponsl Tena A pgeictByer cuna Fyp,

IprYeM Fpa =~ Fap -

Buaebl cui:

1. Cuna ynpyeocmu. ITa cuiia BOZHUKAET Mpu nedopmaluu Tena. CBONCTBO CUITBI
ynpyroctu F  TakoBo, uTo mnpu HeOonpmmx aepopmanusax Ax , F

MPONOPIMOHANIBHO AX U HampasieHa npoTuB aedopmanuu. Koapdunuent



MPOMOPIMOHAIBHOCTY K HOCHUT Ha3BaHue Kod(h@uIMeHTa >XecTKocTu. Takum
o0Opa3zom,
F =-kAX
2. I pasumayuonnas cuna. U3BeCTHO, 4TO BCE TeJla MPUTATUBAIOTCA IPYT K APYTY C
cwioi F mponopiimonanbHol Macce KaK0ro Tejia m; U my U 00paTHo
MPOTNOPIMOHANILHOM KBaJIpaTy paccTOsIHUS R Mexy Tenamu.

F=g2T2

e

G =6,672-10""! Hm?/xr?.
rae Ry — pamuyc 3emnu, M — macca 3emiin. Y cKopeHre CBOOOTHOTO MaJCHUS g
HE 3aBUCUT OT MAacCChl MPUTATMBAEMOIO TeJjla, MOATOMY BCE Teia NajarT ¢
OIMHAKOBBIM yckopeHueM. Ha moepxnoctu 3emnm, rae H paBHo Hymo, g<9,8
M/c?.
3. Bec mena. Becom Tena P HazpiBaloT cuily, KOTOpas AAaBUT Ha OINOpPY WIH
pacTAruBaeT MojBeC. JTa Cuia BOOOIIE MPUIIOKEHA HE K Tely, a K ONOpe WU
MOJIBECY; Ha TeJO K€ JCHCTBYeT HOpMalbHAas pEakius OMOphl HIM CHIIA
HaTsDKeHUS HUTU. Bec Tema MokeT ObITh paBeH CHIIE TSKECTH, @ MOXKET OBITh U HE
paBeH. Hanpumep, ecinu Teno JeXKUT Ha TOPU30OHTAIBLHOM IIOCKOCTH, TO BEC Tea
paBEH CUJIE TSKECTH, a €CJIM Ha HAKIIOHHOM, TO HET.
4. Cuna mpenus. Cunoit TpeHus Frp Ha3pIBalOT Cuily, KOTOpas HpPENATCTBYET
JBUKEHHIO, T.€. HAallpaBJIeHA IPOTUB CKOPOCTH, U paBHA

Xoxa padoThI:

3amava. ['py3bl oauHakoBOW Maccel (m;=m,=0,5 Kr) COEAMHEHbI HUTHIO W
NEPEKNHYTHl Yepe3 HEBECOMBIA OJIOK, YKPEIUIeHHbI Ha KOHIE ctoia (puc. 2.1).
Koaddumment tpenus rpysza m, o cron u =0,15. IIpenedperas tpeHuem B O10Ke,
OTIPENETUTh: a) YCKOPEHHE, ¢ KOTOPBIM ABMKYTCS TPY3bl; 0) CHIIy HATSDKCHUSA
HUTH.

HMano: m;=m»=0,5 xr; u =0,15.

Hajyitu: a, T.

Pemienne N
I1o BTOpOMY 3akOHY HbIOTOHA ypaBHEHHS Fo [ T
JBW)KEHUS I'PY30B UMEIOT BUL: T
ma=mg-T, mg
mya =T — m,g;
ma-+n,a=m,g — am,g R QTKy)Ia N m,g

a= (”’1 _mz)g _ (0,5_ 0:15 0»5)9,8 =417
m, +m, 0,5+0,5 /e
2

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



Conep:xanue or4yera, ¢opma wu mnpaBuiaa odopmieHuss oT4era o
BBINOJIHEHHOH padoTe: ycTHoe coobmieHue. [1oAroToBka ycTHOTO COOOIIEHUS.
O1eHKa pelIeHHBIX 3a7a4.
[{ens paboThI:
— Hay4YUTHCS CaMOCTOSITEIIEHO no10upaTh uHdOpMAIHIo,
CUCTEMATU3UPOBATh U OPOPMIIATH B BUE COOOIIEHHUS 10 33JJaHHOUN TeMe;
- MOJIYYUTh OMBIT YMEHUS MyOJIMYHO BHICTYIATh.

3aHaHHH H BOIPOCHI JIA (l)Ole/IpOBaHI/ISI H KOHTPOJA BJAACHHUA
KOMIICTCHIUAMM.

3aiaHud K pelieHuIo:

1. Ilocne ynapa TEHHUCHOW PAKETKON MSIYMK MAacCOU S5 T MOJyYHJI YCKOPEHHE
12 m/c* Kakosa cuna ynapa?

2. JIse cuisl mo 200 H xaxnas Hanpasiens! mox yriaom 120° apyr k apyry.
Haitgure paBHOAEHCTBYIONIYIO CUITY.

3. Ilon geiicTBHEM HEKOTOPOU CHUJIBI IEPBOE TEJIO MPUOOPETAET YCKOPEHUE a.
[Tox neficTBueM BIBOE OOJIbIIIEH CHUIIBI BTOPOE TEJIO MPUOOpETaeT
YCKOpEHHE B 2 pa3a MeHblIIEe, 4eM nepBoe. Kak 0THOCUTCS Macca IepBOro
TeJla K Macce BTOPOro?

4. Ecnu npy’KrHa U3MEHWIA CBOIO JUIMHY Ha 6 CM IOJ J€MCTBUEM Ipy3a
Maccoi 4 Kr, TO Kak Obl OHa pacTsAHYyJIach MO IEUCTBUEM Irpy3a Maccou 6
Kr?

5. Cuna 10 H coobmaer teny yckopenue 0,4 m/c? . Kakas cuna cooOmur
3TOMY XK€ Tely ycKopeHue 2 m/c? ?

6. Manbunk Maccoi 50 Kr, CKATUBIIMCh HAa CAHKAaxX C TOPBI, IpOeXal 1o
TOPU30HTAIBHOM Jopore 10 octaHoBKU 20 M 3a 10 ¢. Haitgure cuity TpeHus.

IIpakTnueckas padora Ne 4 Tema 3anATHSI: 3aKOHBI COXPAHEHHS B MEXaHUKE.

He.]'[b paﬁoTbI: 3aKpPCIIUTh IIOJYYCHHBIC TCOPCTHUUYCCKUC CBCIACHHA II0 TEMC
PCUICHUEM 3a1a4, BI)Ipa60TaTI> MPAKTUYCCKNEC HABBIKHU I10 PCIIICHUIO 3a7a4.

Teopurnueckasi 4acThb
JHeprusi — yHUBEpCaJbHas Mepa pPa3IMYHbIX (POPM JBUKEHHUS MaTepuabHBIX
O00OBEKTOB M MX B3auMozeicTBusA. KomumyecTBEeHHON XapaKTepUCTHUKOW mpolecca



oOMeHa Hepruer Mexay B3auMOJAECHCTBYIOUIMMH TeJaMH SBISIETCS (pU3nuecKast
CKaJIsIpHas BEJIMYHMHA — padoTa CHUI.
MomHocTh — ¢u3nyeckas CKalspHas BEJIMYMHA, XapaKTEPU3YIOIIas CKOPOCTh
COBEpILIEHUS PaOOTHI:

_aa

dt

MoiuHocTh, pa3BuBaeMas CHIOM B JaHHBIM MOMEHT BPEMEHHU, paBHA
CKaJSIPHOMY IIPOM3BEICHHUIO BEKTOpA CHJIBI HA BEKTOP CKOPOCTH, C KOTOPOHU
JBHYKETCS TOYKA MPUIIOKEHHS 3TON CUIIBIL:
KoHncepBaTtuBHasi cuja — cuiia, paboTa KOTOpOM IpHU NEPEMEUIEHUH U3 OJIHOTO
IIOJIOXKEHUS B IPYTrO€ HE 3aBUCHUT OT TPACKTOPHUM IIEPEMEILECHHUS, 4 3aBUCUT TOJIBKO
OT HA4YaJIbHOIO M KOHEYHOro noyiokeHud tena. CuiaoBoe moJie, B KOTOPOM
KOHCEPBAaTHUBHBIE CHJIBI COBEPIIAIOT pPabOTy, HA3BIBAETCA MOTEHUHMAJIbHBIM
oJIeM.
KuneTn4yeckass »3Heprusi - MEXaHHMYECKash DSHEPIrHs BCSIKOrO CBOOOIHO
JOBIKYLIETOCs  Tejla, YHCIEHHO paBHasg paboTe, KOTOPYIO  COBEpLIAIOT
JNEHUCTBYIOIIME HA TEJIO CUIIBI ITPU €0 TOPMOKEHUHN 10 TIOJTHOU
OCTaHOBKH:

2
E =A=T-.
2

IMoTeHUaJbHAsA DJHEPrusi — O3TO MEXAHMYECKass DSHEPIrus CUCTEMBI Ted,
onpezensiemMasl uX B3aMMHBIM PAacIOJI0KEHUEM M XapaKTepOM CHJI B3aUMOACHCTBUS
MEXIy HUMU.
OTtcrofa, Kak 4acCTHBIE Cy4yau, ONpPEACIIIOTCS: a) MOTEHIMAJIbHAS SHEPIrus Teia
Maccoi m Ha BBICOTE /1
E, = mgh;
0) NoTeHIMAIbHAS SHEPTUS YIIPYTroAe(POPMUPOBAHHOTO TeEIA

kx2
E,=~-
riae k — kodpPUIMeHT ynpyroctv (JIuisi Ipy>KUHbI — 5KECTKOCTb ).
IHoiHast Heprusl MEXaHWYECKOM CHUCTEMbl — paBHA CyMME€ KHHETUYECKOM U
MMOTCHIMAJIBHON DHEPTUM: w = £ + £...
MexaHn4eckue CUCTEMbI, Ha Tella KOTOPBIX JEHCTBYIOT TOJIBKO KOHCEPBATUBHbBIC
CWIbl (BHYTPEHHUE U BHEIIHUE) HA3BIBAIOTCS KOHCEPBATUBHBIMHU cucTeMamu. B

TaKMX CHCTEMAaX BBIMIOJIHSETCS 3aKOH COXPAHEHUS] MEXaHNYEeCKOIl IHEePrum:
Ew +E, =W = const,

>

T.C. MOJHAA MEXaHUICCKad SHECPIrus KOHCGpBaTI/IBHOﬁ CUCTEMBI CO BPEMCHEM
HE€ U3BMCHHACTCHA.

Xoxa padoThI:

3agauya 2. ABToMOOMIb Maccoll 1,8 T nBHXKETCS B TOpY, YKJIOH KOTOPOWM
cocraBisieT 3 M Ha kKaxzasle 100 M mytu (puc. 2.3). Onpenenutsb: a) paboTy,
COBEpIIIAEMYIO JBUTATEIeM aBTOMOOUIIS Ha MMyTH 5 KM, €ciii KO3 (OULIUEHT TPEeHUs
paBeH 0,1;

0) pa3BUBaeMylO JBHUTaTelieM MOIIHOCTh, €CIU W3BECTHO, YTO ATOT IyTh OBLI
IIPEOIOJIEH 3a 5 MHUH.



HMano: m = 1800 kr; sina =0,03; s =5000 m; u=0,1;
t=300c.

Haiitu: 4, P.

Pemenue

A=Fs+ FmpS, rae

A
F, =mgsine, F,, = 4mg cos &; A= mgs(sin & + g cos @); A = mgs(sin & + pcos @); t
[ToxcTaBiss YuCIOBBIE JaHHbIE, momyuum: 4 = 11,5-10° Ix, P = 38,3-10° Br.
OtBer: A= 11,5 M]Ix, P = 38,3 kBT.

Conep:xxanue ot4yera, ¢opma u mnpaBwia oQopMJIeHUsI OTYeTa O
BBINIOJIHEHHOIH pafore: ycTHOe cooOuieHue. [1oarotoBka ycTHOrO COOOIIECHHUS.
OneHka penieHHbIX 3a/1a4.
[enb paboOTHI:
- HAay4YUTbHCSA CaMOCTOSITEIIEHO noa0upaTh uH(pOpMaIuIo,
CHUCTEMATU3UPOBATH U ODOPMIISATH B BUJIE COOOIIEHUS 110 3a1aHHOUN TeME;
- HOJIyYUTh OIBIT YMEHUSI IyOJIUYHO BBICTYIATh.

3aganuss W Bompochbl s (POPMHUPOBAHUSI W KOHTPOJISI  BJIaJIeHUA
KOMIIETCHIUSIMH.

3ajjaHns K peleHmIo:

1. JIBa miapuka maccamu 2 U 4 KT IBUTAIOTCA CO CKOPOCTSIMU COOTBETCTBEHHO
5 u 7 m/c. OnpeaenuTs CKOPOCTH HIAPOB MOCIIE MPSIMOTO HEYIPYIoro yaapa
B Clly4asx: a) OOJbIIMI Iap JAOTOHSET MEHBIIWN; O) MIapbl JABUTAIOTCS
HaBCTpeuy APYT IPYTy.

2. Onpenenuth paboTy, COBEpIIAEMYIO MPHU MOAbEME rpy3a maccoi 50 Kr mo
HAKJIOHHOM IUIOCKOCTH ¢ yrioM HakioHa 30° Kk ropusonTy Ha paccrosaue 4
M, €CJIi BpeMs MoJbeMa cocTaBisieT 2 ¢, a koaddunuent tperus 0,06.

3. C OamHu BbICOTON 35 M TOpU3OHTAIBLHO OpoIleH kameHb Maccoit 0,3 Kr.
[IpeneOperasi CONpOTHBICHUEM BO3AyXa, OIPENETUTb: a) CKOPOCThb, C
KOTOpPOM OpoOIIeH KaMeHb, €ClIM 4epe3 | ¢ Iocie Hadvalla JBMKCHHS €ro
KUHeTH4Yeckas sHeprus paBHa 60 Jx; 0) MOTEHIMATBLHYIO YPHEPTUIO KaMHS
yepes 1 ¢ mociie Hayalia IBUKEHUSL.

4. Tlyns maccoit 10 1, jereBmIass rOPU30HTAIBLHO cO ckopocThio 500 wm/c,
MomaaaeT B OAJUTMCTUYECKUA MAsATHUK JIJIUHOM 1 M M Maccodl 5 kr u
3acTpeBaeT B HeM. OnpeneNuTh yrojl OTKIIOHEHHS] MasSTHHKA.

5. Kamenn maccoii 0,2 kr Opocunu o yriaom 60° Kk ToOpu30HTy €O CKOPOCTBIO
15 M/c. HaliT KuHETHYECKY10, MOTECHIIMAIBHYIO U MOJIHYIO SHEPTUIO KaMHSL:
a) cnycts 1 ¢ mocie Hayana ABMKEHMS, 0) B BBICIIEH TOYKE TPACKTOPHUH.
ConpoTuBIIEHHEM BO3/1yXa NPEHEOPEUb.

6. Teno maccoil 5 kr nmagaer ¢ BbICOTHI 20 M. OnpenenuTs MOJHYIO 3HEPTHUIO
TeJla B TOYKE, HAXOAIIEHCS OT MOBEPXHOCTH 3€MJIM Ha BBICOTE 5 M.



Tpennem Tena o Bo3ayx npeHeOpeub. CpaBHUTH 3Ty DHHEPIrUIO C
MEpBOHAYATILHON DHEPTUEH TEa.

IIpakTnueckas padora Ne 5
Tema 3ansaTusi: OCHOBBI MOJIEKYJIAPHO-KHHETHYECKOW TeOpHUH.

He.]'[b pa60T1>1: 3aKPCIIUTD IMOJIYYCHHBIC TCOPCTUIYCCKUC CBECACHUA 110 TCMC
peICHUCM 3a1a4, BBIpa6OTaTB MMPAKTHUYCCKNC HABBIKHA I10 PCIICHUIO 3a1a4.

Teopurnueckasi 4acTb
B ocHOBE MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU JIEXKAT TPU OCHOBHBIX MOJIOKEHUS:
1. Bce BemecTBa — *KUAKKUE, TBEPbIC U Ta3000pa3HbIe — 00pa30BaHbI U3
MEJIbYANIINX YaCTHUI] — MOJIEKYJI
2. ATOMBI ¥ MOJIEKYJIbI HAXO/ISTCSl B HEMPEPHIBHOM XaOTUYECKOM JIBUYKCHUHU.
Macca oHO# MOJIEKYJIbI My BbIpaxkaeTcs (HopMynon
Mg NA ‘
KonruecTBOM BenIecTBa v Ha3bIBA€TCA OTHOUIEHUE YUCa MOJIEKY N K YUCTy
ABorazipo Ny :
M

v=—u.
NA

KonnenTparueid MoKy n Ha3bIBA€TCS OTHOIIICHHE YKCiIa MOJIeKysl N B o0beMe

V k aTomy 00beMy V:
N

==,

v
JlaBlieHHE p MOXKHO BBIPA3UTh cleayronien hopMynoi
p= %mon (v2>
DTO ypaBHEHHE HOCUT Ha3BaHUE OCHOBHOI'O YPaBHEHUSI MOJIEKYJISIPHO
kuHetnyeckoil Teopun (MKT) razoB. 310 ypaBHEHHE MOKHO MEepeNnucaTh B BUJIE
CpenHsst KHHEeTU4eCKasi SHePrus

3
(E )==kT
2 rae k—mnocrosaHas boibimana.
ypaBHeHUe MeHeneeBa-Knaneiipona
m
pV=—RT,  R=iN, —g 31
M Moitb <K
rje — YHHUBEpCajIbHas razoBas

IIOCTOSAHHAs.

Xoxa pabdoThI:



Kaxkoit 06bem 3anumarot 100 mosib pTyTH?
Jano: p = 0,2kr/moinb, p = 13600 kr/m?, v = 100 moib. Haiitu: V
Pemenue.

- v _ 0,2 kr/Moms - 100 Motb
p 13600 xr/nm’

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

Otser: V = 0,0015 m°.

Conep:xxanue ort4yera, ¢opma u mnpaBwia oQopMJIeHUsI OTYeTa O
BBINIOJIHEHHOH padoTte: ycTHoe coobuieHue. [1oAroToBka ycTHOTO COOOILIEHUS.
OneHka penieHHbIX 3a/1a4.
[enb paboOTHI:
- HAy4YUTHCS CaMOCTOSATEIIBHO no0upaTh UH(pOpMaIHIO,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOLIEHMS 110 33JJaHHON TEME;
- MOJIYYHUTh OIBIT YMEHUS MyOJINYHO BHICTYNATh.

3aganuss u  Bonmpochl i (OPMUPOBAHMS M KOHTPOJS BJaJeHUs
KOMIIETCHIUSIMH.

3ajjaHns K peleHuIo:

1. B 6annone naxomutcs 600 r Bomopoa. Kakoe KOTU4ecTBO BEIIECTBA 3TO
COCTAaBJISIET?

2. CpenHsisi KHHETUYECKAs SHEPTHs MOJIEKYJ UI€AJIbHOTO Ta3a YBEJIMYUIIACh B
4 paza. Kak rpu 3TOM U3MEHWIOCH AABJICHHUE Ira3a Ha CTEHKH cocyna?

3. CpaBHUTE MaccChl aproHa 1 a30Ta, HaXOAAIIMECS B COCYHaX, €CIU COCY/bI
coJiep>KaT paBHbIE KOJIMYECTBA BEIIECTB.

4. B cocyae A nHaxonutcs 14 r MosiekynsipHOro a3orta, B cocyae B — 4 r renus.
B kakom cocyne HaxoauTcst 60JbIIIee KOJIMYECTBO BEIIECTBA?

5. O6béM 12 Mok a3ota B cocye mpu temmneparype 300K u nasnenunn 10° Ila
paBeH V| . Uemy paBeH 00bEM 1 MoJIs a30Ta IPU TAaKOM K€ JJaBJICHUM ra3a u
BJIBO€ OOJIbIIIEH TemIieparype?

6. Omnpenenure Maccy BO3/lyXa B KIIACCHOW KOMHATe pa3MepaMu 5x12x3 M npu

temnepatype 25° €. IIpuHATE IIOTHOCTH BO3ayXa paBHOM 1,29 kr/m> .


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

IIpakTnueckas padora Ne 6

Tema 3ansaTusi: OCHOBBI TEPMOTUHAMUKH.

He.]'[b paﬁoTbI: 3aKPCIIUTD IMOJIYYCHHBIC TCOPCTUICCKUC CBCACHUA 110 TCMC
PCIICHUCM 3a14a4, BI)Ipa6OTaTI> IMPAKTUYICCKUC HABBIKU 110 pCUICHUTIO 3a/1a4.

Teopernyeckas yacrTb

BHYTpeHHSIﬂ SHCPIusg NACAJIBbHOIO OJHOATOMHOTIO I'a3a IIpsAMO ITPOIMOpHIHOHAJIbHA

ero abcoMoTHOM TeMrieparype. PaboTa BHEITHEH CUJTbI, H3MEHSIOIECH 00hEM ra3a

pasua 4 = PAV  PaGora camoro rasa, rue p - nanenue rasa. [lepsbiii 3akoH
TEPMOJUHAMUKN: U3MEHEHUE BHYTPEHHEW SHEPTUU CUCTEMBI [P MEpEXoie €€ U3
OJIHOTO COCTOSIHUSI B IPYTO€ PaBHO CyMMe€ pabOThl BHEITHUX CHJI M KOJIMYECTBA
TemNoTsl, nepeaansoro cucreme: AU = A + ¢

BHyTpeHHSIs1 SHEPTUS CUCTEMBI TEJI U3MEHSETCS MIPU COBEPIIIEHUU PAOOTHI U TIPU
nepeaye KOJIM4ecTBa TeIUIOThI. B KaXK10M COCTOSIHUM cUCTeMa 001a1aeT
ONPENEIEHHON BHYTPEHHEN YHEPTHUEM.

Bue! uzonpoueccos: 1. M3orepMuyeckuii - BHyTPEHHSISI SHEPTUs HE MEHSETCS; 2.
N30x0pHBI — 00BEM Ta3a HE MEHSIETCS U IOATOMY paboTa raza paBHa HYJIIO;
3.1u300apHbIi-TIepe1aBaeMOoe Ta3y KOJIUYECTBO TEIJIOTHI UJIET HA U3MEHEHHUE €ro
BHYTPEHHEH SHEPTUH U HA COBEPIIICHUE PabOTHI MPU TOCTOSHHOM JaBJIeHUH; 4.
AnnabaTHbIN — IpH aIMabaTHOM MPOIIECCE KOJIUUECTBO TEIUIOTHI PaBHO HYIIIO.

Xoxa padoThI:

3agaua:

[Tpu yBennuenuu aasnenus B 1,5 paza o0bem raza ymenbinwicsa Ha 30 mi. Halitu
NePBOHAYAIILHBIN 00BEM.

JaHo: Pemenne.

BV =PV -AV);
P, =1,5R,

BV =150V —AV); V =15V —1,5AV ;
AV =30Mmm 0,5V = L5AV 77 = 3AV =3-30 w1 =90 M.

Haiitu: V . Otser: V =90 mu.


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:xanue or4yera, ¢opma wu mnpaBuiaa odopmieHuss oT4era o
BBINOJIHEHHOH padoTe: ycTHoe coobmieHue. [1oAroToBka yCcTHOTO COOOIIEHUSI.
O1eHKa pelIeHHBIX 3a7a4.
[{ens paboThI:
— Hay4YUTHCS CaMOCTOSITEIIEHO no10upaTh uHdOpMAIHIo,
CUCTEMATU3UPOBATh U OPOPMIIATH B BUE COOOIIEHHUS 10 33JJaHHOUN TeMe;
- MOJIYYHUTh OMBIT YMEHUS MTyOJIUYHO BHICTYIATh.

3aganus u  Bonmpochl is (OPMUPOBAHMS M KOHTPOJS BJAJeHUSs
KOMIIETEHIUSIMH.

3ajaHus K peleHuIo:

1. Ha ckoapkO n3MeHHTCS BHYTPEHHSAS dHeprus reaus maccou 200 r npu
yBenu4eHur Temmneparypbl Ha 20° C?

2. Kak n3meHsieTcsi BHyTPEHHSISI JHEPTHUsl OTHOATOMHOTO ra3a npy u300apHOM
HarpeBaHUM? MpPHU U30XOPHOM OXJIAXKAECHUU? MIPU U30TEPMUUYECKOM CoKATHUU?

3. Kakyro paboty coBepimi Bo3ayx maccoit 200 T npu ero n300apHomM
HarpeBannu Ha 20K? Kakoe KoJIM4eCcTBO TEIUIOTHI €My IPU 3TOM COOOIIHIIN?

4. JIns n300apHOT0 HArpeBaHUs raza, KOJMYECTBO BemiecTBa KoToporo 800 MoJIb.
Ha 500K emy coobumim konudyecTBo TermoTsl 9.4M k. Onpenenuts padoTy raza
U TIpUpalieHue ero BHyTpeHHEN dHEPTUH.

5. O6BéM Kkucnopoza maccoii 160 r, remmneparypa koroporo 27° C, nmpu uzobapHoM
HarpeBaHUM yBeJMUWIcs BABoe. HaliTu paboTy ra3a npu pacuiupeHumu.

6.Ckouibko 1poB Hao cxedb B ieuke ¢ KII1/ 40%, uro6sl momyunts u3 200 Kr

cHera, B3aToro npu temmueparype -10° C, soxgy npu 20° C?

IIpakTnueckas padora Ne 7
Tema 3aHATHA: DJIeKTPUUYECKOE MMOJIE.

Heab padoThl: 3aKpENUTh NOJYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
perIeHneM 3aja4, BEIpab0oTaTh MPAKTUYECKUE HABBIKU IO PEIICHUIO 3a/1a4.

Teopurnyeckas yacrtb



ITpu nokoe 3aps10B UX B3aUMOAEHCTBHE HA3bIBAIOT AIEKTPOCTATUYECKUM
(anexTpuueckuM). [Ipu ABMKEHUU 3apsiI0B UX B3aUMOJIEHCTBUE OyIET OTINYATHCA
OT JIEKTPOCTATUYECKOT0. JIOMIONHUTENBHOE B3AaUMOAEICTBHE 3aps 0B,
00yCIOBJICHHOE UX JIBI)KEHUEM, Ha3bIBA€TCS MAarHUTHBIM. B 0011em ciaydae npu
JBUKEHUU 3apsAI0B UX B3aUMOJCICTBUE SABISETCA DIEKTPOMarHuTHBIM. Cria
B3aMMOJICUCTBHS IBYX TOUEUYHBIX JIEKTPUUECKHUX 3apAI0B IPSIMO
IPOINOPIMOHANIbHA BETUYMHE 3apsA0B U 00OpAaTHO NPOMOPLMOHAIbHA KBaApaTy
PACCTOSIHUS MEXY HUMU.

k 4.4,

r? , rae qq - BenuuuHa neporo 3apsaa (Ki), q; - BeauunHa BTOporo
sapsaa (Kn), r - paccrosinue mexay 3apsaamu (M), k - koaddunment
nponopuuoHansHocty (k = 9-10° H-Mm? / Ki?).

VYcnoBus 1 BeIoJiHeHUA 3akoHa KyioHa:
1. JoyKHBI OBITh TOUEUHBIE 3aPS/IbI
2. 3apsKeHHbIE TeNa JOJKHBI ObITh HENOBUKHBIMU.
HanpskeHHOCTB 3JIEKTPUYECKOTO IT0JIsI pABHA OTHOLIEHUIO CHIIBI, C KOTOPOU I0JIE
JICUCTBYET Ha TOYCUHBIN 3apsi/ K STOMY 3apsiny.
= F

F:

q.
OJIEKTPOEMKOCTD
- XapaKTepU3yeT CIIOCOOHOCTh ABYX MPOBOJHUKOB HAKAILJIUBATH DJICKTPUUCCKUM
3apsij.
- He 3aBucuT oT q 1 U.
- 3aBUCHUT OT FT€OMETPUUYECKUX pa3MepOB MTPOBOJAHUKOB, UX (DOPMBI, B3AUMHOIO
PAaCIIOJIOKEHMS, FJIEKTPUIECKUX CBOMCTB CPEeJIbl MEXK1y TPOBOITHUKAMM.

C= {q const

Il

q o q
U P =2

Enununst usmepenus B CU: ( @ - dapan )

DJIEKTPOEMKOCTh IIOCKOTO KOHICHCATOPA

€€pS
d

BxiroueHue KOHACHCATOPOB B JIEKTPUUECKYIO 1IETIh MapalijieIbHOe U
MOCJIEIOBATEIHHOE

Torna o6mias anexkrpoemMkocTsh (C):

MIPY MapajuIeIbHOM BKITFOUCHUH

(=

C=C, +C,

IIpH 1IOCJICAO0BATCIIbHOM BKIHOUCHHUHA



{ 1 |
C . C ¥ G
OHEPI'UA 3APAKEHHOI'O KOHIAEHCATOPA

KonneHncaTop - 3To cucTeMa 3apsbKeHHBIX Tell M 00J1a/1aeT SHEPrUeH.
DHeprus J1I000ro KOHAEHCATOpa:

W= QUEL. . q°
2 2C

DHeprusi KoHJeHcaTopa paBHa padoTe, KOTOPYIO COBEPIIUT JIEKTPUUYECKOE TT0JIe
npu cOMMKEHUU TUTACTUH KOHJIEHCATOPa BILUIOTHYIO,

WM paBHA paboTe MO pa3/iesICHUIO MOJOKUTEIbHBIX U OTPUIIATEIBHBIX 3apsJIOB ,
HEO0OXOIMMOM MPH 3apsiAKe KOHIAEHCATOopa.

Xoxa padoThi:

3amaya. C kakoil cuioi B3auMOJIeUCTBYIOT ABa 3apsiaa 2 o 10 uKu,
HaXOJAIINECS HA PACCTOSIHUM 3 CM APYT OT Apyra?

Jano: Pemenue:
g -8 |q lq | H-m> 107%Kn-107°K
= 10 uKn= 10" Kx; Fefpmt il oy P — e : L
r=3cm= r Kn® (3'10_21\4)
=3.107" m. =103 =1 &L

Haiitu F.

Oteet: F'=1MH.

Conep:xkanue orvera, ¢opma u mnpaBwia o¢popMieHHUs OT4YeTa O
BBINIOJIHEHHOH padoTte: ycTHOoe coobuieHue. [1oAroToBka ycTHOTO COOOIIEHUS.
Ouenka penieHHbIX 3a1a4.
[ens pa®oThI:
— Hay4YUThCA CaMOCTOSITEIIEHO noa0upaTh uH(pOopMaIuio,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOLICHHUSI 110 3aJaHHOU TEME;
- MOJIyYUTH OIBIT YMEHHSI yOJINYHO BBICTYIATh.

3agjanuss M BoOmpochl A (POPMHUPOBAHMS M KOHTPOJSA BJIAJACHUS
KOMIICTCHUMSIMM.

3ajjaHns K peleHuIo:

1. Ha xakom paccrosgHuu apyr ot apyra 3apsiasl 1 MxKn u 10 aKn

B3aUMOJICUCTBYIOT ¢ cuiioit 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. B0 CKOJIBKO pa3 cuiia 3JIEKTPUUYECKOTO OTTAJIKUBAHUS MEXKAY JBYMSI
ANEKTPOHAMHU OO0JIBIIIE CHIIBI UX TPABUTALIMOHHOIO MPUTSKEHUS APYT K
apyry?

3. B HekoTopoii Touke nosist Ha 3apan 2 HKi gelictByer cuia 0,4mkH. Halitu
HaMNpsLKEHHOCTD MOJIS B 3TOM TOUKE.

4. C KakuM yCKOPEHHEM JIBHXKETCS SJIEKTPOH B MOJI€ HAIPSHKEHHOCTHIO
10xB/m?

5. Tlnomaas Kaxmoi IIaCTHHEI IIIOCKOro KoHaeHcaropa 401 cvm? . 3apsn
mactuH 1,42 MxKi. Haliti HanpsiKEHHOCTH TOJISE MEXKAY TJIACTUHAMM.

6. Bo CkOIBKO pa3 U3MEHUTCSA EMKOCTh KOHJIEHCATOPA ITPYU YMEHBIIECHUH
paboueit oA MIIACTHUH B 2 pa3a U YMEHbBIIICHUH PACCTOSIHUS MEXKITY
HUMH B 3 paza?

7. TInockuii KOHAEHCATOP COCTOMT U3 IBYX ILIACTHH ILIOIAABI0 S0cM?
Kakaas. Mexay miiacTHHaAMHU HaXOJIUTCS CJIOH cTekia. Kakoit HanOoIbImmii
3apsii MOKHO HaKOMUTh HA ’TOM KOHJIEHCATOPE, €CIIU IIPU HAPSIAKEHHOCTH

nosist 10MB/M B cTekiie mpoucxoauT mpoboi KoHaeHcaTopa?

IIpakTnueckas padora Ne 7
Tema 3anaTHsA: 3aKOHBI NOCTOAHHOI0 TOKA. JJIEKTPUYECKUI TOK B
Pa3JIMYHBIX Cpeaax.

I.Ie.m; paﬁoTLI: 3aKPCIIUTDL NTOJTYYCHHBIC TCOPECTUICCKUC CBCACHU 110 TCMC
pCHICHUCM 3a/1a4, BI)Ipa6OTaTB IMPAKTHYCCKUC HABBIKU 110 PCUHICHUIO 3a/1a4.

Teopurnuyeckasi 4acThb

3axkon Oma yuTaeTcs TaK: CU1a moKa 6 yuacmke yenu npiamo nponopuuoHailbHa
HANPAICEHUIO HA KORUAX IM 020 yuacmkKa u 06pamu0 nponopuuoOHaibHa €20

CONRPOMUGIEHUI).
I U
R

3nech | — cuna Toka B yuyacTke nenu, U — HalpsKeHUE Ha 9TOM y4acTke, R

— CONPOTHUBJICHUE yYaACTKA.
3akoHa OMa JJ1s IOJIHOM LENU - cuia moka npamo nponopyuonaiota cymme I4C
yenu, u 0OPaAmMHO NPONOPYUOHANLHA CYMMeE CONPOMUBLEHUU UCTMOYHUKA U Yenu



rae E — 3J1C, R- conpoTtuBieHue NEnu, r — BHyTPEHHEE CONPOTUBIICHUE
MCTOYHUKA.
E
= r+R

DNEeKTPUYECKU TOK - 3TO YIOPSAAOYEHHOE IBM)KEHHE 3apsHKeHHbIX yacTull. Cuiia
TOKA paBHa OTHOILICHMIO 3apsi/ia, IEPEHOCUMOE YepPe3 NONEPEUHOE CEUCHHE
IIPOBOJHHUKA 33 UHTEPBAJI BDEMEHH, K 3TOMY UHTEPBAIly BpeMeHHU. Ecin cruita Toka
CO BPEMEHEM HE MEHSETCS, TO TOK Ha3bIBAECTCS NOCTOSIHHBIM. J[JI1 BOSHUKHOBEHMS
U CYILIECTBOBAHMS DJIEKTPUUYECKOI0 TOKa B BellecTBe. HeoOxoammo, Bo-1epBbIX,
HaJIM4Kre CBOOOIHBIX 3apsHKEHHBIX YaCTHIL, BO-BTOPBIX, HEOOX0IMMA CUJIA,
JNEUCTBYIONIAs Ha HUX B ONPEAEIEHHOM HallpaBlIeHUH. Ha 3apsykeHHbIe YaCTULIbI
NEUCTBYET 3eKkTpuyeckoe noje ¢ cunoit F=qE. ConpoTuBnenne npoBoHUKA
R = ,e:ri

S. Eqununa conpotusnenus — Om. 3akoH Oma i yuactka nenu: [=U/R.
[Ipy ynopssioYeHHOM JBUKEHUU 3aPsKEHHBIX YaCTHULL DJIEKTPUUYECKOE T10JIe

coBepmaeT paGoTy, eé MPUHATO HAa3bIBATh PaboTOil ToKa. Pabota Toka 4 = [UAT |
MoNIHOCTh TOKa paBHA OTHOIICHUIO PaOOTHI TOKA 32 BPEMs K STOMY HHTEPBATY

A i U
P=—=IU=IFR=—
BPEMCHU. at R

Xoxa padoThl.

B npoBonHuke conporusiienneM 2 Om, noakiatoueHHoM K annementy ¢ J/1C 1,1 B,
cwia Toka pasHa 0,5 A. KakoBa cuiia Toka npyu KOPOTKOM 3aMbIKAHUH 3JI€MEHTA?

Jano: Pemenue.
R=2 Om
—IR :
ORI -t d _ 1IB03A N
_ R+vr / r e—=IR 11B-05A-20um
e=1,1 B
[=0,5A
Haiitu I3. Otset: I3 =5,5 A.

Conep:xkanue ordera, ¢opmMa u mnpaBwia oQopMiIeHHUST OT4YeTa O
BBINIOJIHEHHOIH padore: ycTHOe cooOuieHue. [loAroToBka yCTHOTO COOOIICHUS.
OueHka peneHHbIX 3a1ay.
[enb paGoOTHI:
— Hay4YUThCS CaMOCTOSITEIIEHO no0upaTh uHpOpMaIuIio,
CHUCTEMATU3UPOBATH U O(POPMIIATEH B BUE COOOIIEHHUS IO 3aJJaHHOW TeME;
— MOJIYYHTh OIBIT YMEHUS IMTyOJINYHO 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 IS  (OPMUPOBAHUSI M KOHTPOJS  BJIA/IeHUS
KOMIIETCHIIUSIMH.

3aiaHus K pelnieHunIo:

1. OOMoTka peoctara conporuBiieHreM 84 OM BBITIOTHEHA U3 HUKETUHOBOM
IPOBOJIOKH C IIOLIAILI0 Tonepednoro ceuenus 1 mm? . Kakosa quna
IIPOBOJIOKHU?

2. KakoBa Hanps>kEHHOCTH NOJISI B A IFOMUHUEBOM IPOBOJHUKE ceueHue 1,4
MM’ Ipu cuite Toka 1 A?

3. Kwucrounuky ¢ 9/1C 12 B 1 BHyTpeHHMM conpoTuBieHueM | Om
MOAKIIFOUEH PEeOCcTaT, COnpoTuBiaeHue koroporo 5 Om. Halitu cumy Toka B
LEMH U HAMPSHDKEHUE HA 3aKMMaX UCTOYHHMKA TOKA.

4. Ilpum nutanuu JJaMno4dku ot 3yeMmenTa 1,5 B cuna Toka B nenm pasna 0,2 A.
Haiitu paboTy CTOPOHHUX CHIJI B dJIEMEHTE 3a | MUH.

5. DnekTpoaBuraTenb NoabEMHOr0 KpaHa padoTaet noj Hanpsokenuem 380 B,
P 3TOM cuJia Toka B ero ooMoTke paBHa 20 A. Kako KII/] ycranoBkw,
€CJIM Tpy3 Maccoil 1T KpaH noHUMAaET Ha BbICOTYy 19 M 3a 50 c?

6. Tpomneitdyc maccoit 11 T ABMXKETCSI paBHOMEPHO CO CKOPOCTHIO 36 KM/U.
Haiitu crry Toka B 0OMOTKE ABUTATENS, €CIIM HanpsikeHue paBHo 550 B u

KIIJI 80%. Koaddutment conpotuBneHus apuxeHuto pasex 0,02.

IIpakTnueckas padora Ne 8
Tema 3ansiTusi: MarHuTHOE MmoJjie. DJIEKTPOMATHUTHAS HHAYKIHUS.

Heab padoThI: 3aKpENUTh NOJIYYEHHBIE TEOPETUUECKUE CBEICHUS 110 TEME

PCUICHUCM 3a1a4, BBIpa6OTaTB IMPAKTUYCCKHUEC HABBIKU 11O PCIICHHIO 3a/1a4.

Teopurnuyeckasi 4acThb

Cuna, Oeucmeyrowas co CMOPOHbL, MASHUMHO20 NOAA HA NPOBOOHUK C
MOKOM, NPAMO NPONOPYUOHAIbHA CUle MOKA. OJUHe NPOBOOHUKA 8 MASHUMHOM
nojie u nepneHOUKyJIAPHOU COCMAasasgiouell 6eKmopa MacHUMHOU UHOYKYuu. ITO |
ecTb (hopMyIHpoBKa 3aKOHA AMIepa, KOTOPBIN 3anuceiBaercs Tak: Fa=1/ B sin .



Hanpasnenue cuipl AMIiepa onpeaensioT Mo MpaBmiry
JIeBOU pyKH. Eciu nesyro pyKy pacnoioxcums mak, 4umooul
yemovlpe naibya  NOKA3BIGANU  HANpAGIeHue  MoKd,
NEePpNeHOUKYIAPHAs COCMABNAIOWA BEeKMOPA MACHUMHOLL
UHOYKYUU 6X00ula 8 JAa0OHb, mo omocHymsli Ha 90°
OonbuWloU naney nokaxcem HanpasieHue cuivl Amnepa

(puc. 4).

B =B sin a.

Cuna,  nelcTByromas Ha JBHKYILHICS
AJIEKTPUYECKUN 3apsi/i B MAarHUTHOM TIOJI€, Ha3bIBaeTCs cuiou JlopeHya W paBHA
MIPOM3BEICHUIO MOJYJIM 3apsjia, MOIYJS €ro CKOPOCTH, MOAYJS BEKTOpa
MarHUTHOM WHIYKIMA W CHHYCa yIjla MEXIY BEKTOPOM CKOPOCTH M BEKTOPOM
MarHUTHOM UHAYKIIUU:

F,= |q|~B~U -sino

Hanpagnenune cunbl JIopeHIa i MOJOKUTEIBHOTO
3apsijia ONpeessIeTCs Mo MpaBUITy JIEBOM PYKU: ec/iu eyt
PYKU  pACNONOJACUMb — mMakK, 4mooOvl  COCMAGIAIOUA

Puc. 4

MACHUMHOU UHOVKYUU B , NEPNEeHOUKYIAPHASL CKOpOCMmU
3aps0a, 6xXo00uld 8 1a00Hb, a emvlpe 8blMAHYMbIX NAIbYA

ObLIU  HANPABNIEHbL NO  OBUJCEHUIO  NOJOHCUMETbHO2O
3apsoa (npomue O0BUICEHUS OMPUYAMETbHO20), MO
omozHymulil Ha 90° 00IbWIOU naney yKax)cem HanpaeieHue oOeucmeyruel Ha
3aps0 cunvl Jlopenya F,.

- -

DeKTpUYeCKOe Tojie AeictByeT Ha 3apsag ¢ ¢ cwioll F,=q-E.
CrieoBaTenibHO, €CIM €CTh M DJIEKTPUYECKOE I0JI€, U MAarHUTHOE II0JIE, TO
CyMMapHas cuia F , ACMCTBYIOIIAS HA 3apsll, paBHA: F =F,, + F, .

PaCCMOTpI/IM ABMIKCHUC YaCTULBI C 3apsagoM ¢g B OJHOPOJHOM MAarHuTHOM
I10JIE é, HaIIPpaBJICHHOM IICPIICHAUKYJIAPHO K HayaJbHOU CKOPOCTHU YaCTHUIBI v .

F,=F,. Cormacio I 3akony  HsloToHa
2
Y —lglv-B. = R=P
lal- B

|
Pl

I (9]
I~ Bpems, 3a KoTOpoe dYacTuIlla JellaeT IIOJIHBIH
2w - R

000poT (mepuoj oOpaleHus ), paBHo: T =

MarHuTHBIM MOTOKOM Y€pe3 3aMKHYThIN KOHTYP IUIOMIAJbI0 S HA3bIBAIOT
(GU3MYECKYI0 BEIMYHMHY, PABHYIO IPOU3BEACHUIO MOAYJISl BEKTOPAa MAarHUTHOU
WHIYKIUU B Ha TU1011a]1b KOHTYpa S ¥ Ha KOCHUHYC YIJIa a MEX/1y HalpaBiIeHUEM
BEKTOpa MarHUTHON MHAYKIIMU U HOPMAaJbIO K miomanu Kourypa. ® = BS cos a
(puc. 3).

OnBITHBIM ITyTEM OBLT YCTAaHOBJIEH OCHOBHOM 3aKOH
aneKkTpoMarHuTHOM uHAyKIuu: I C uHAyKIUM B
3aMKHYTOM KOHTYpe PaBHA 10 BeJIMYMHE CKOPOCTH
W3MEeHEeHHMS] MATHUTHOIO NMOTOKA Yepe3 KOHTYP. § =
AD/At.

Puc. 3



Ecnu paccMaTpuBath KaTyliky, COAEPKAILYIO #7 BATKOB, TO pOpMyJia OCHOBHOTO
3aKOHA JIEKTPOMArHUTHOM MHAYKIIUU OYIET BRITISACTh Tak: & = n AD/At.
Enunanma namepenns marautHoro notoka @ — Bebep (B6): 1B6 =1B - c.
HnoykyuonHwlti mox umeem maxkoe HanpasieHue, npu KOmopom e20 Ma2HumHoe
noJjie cmpemumcs CKOMHNEHCUpo8ams UsMeHeHue GHeuHe20 Ma2HUMmHO20 NOMOKA
yepe3z KOHmMYp.

SIBreHrEe caMOMHAYKINH 3aKiIto4aeTcs B nosiBiaeHnn JJ1C HHIyKIIUU B CaMOM
MIPOBOJAHUKE MPU U3MEHEHUU TOKA B HEM.

IAC caMOMHAYKIIUM NPSAMO NPONOPHUOHAIBHA CKOPOCTH U3MEHEHHS TOKA B
npoBoaHuke. & =-L AI/At.

KoaddummenT nponoprimonanbHOCTH L Ha3bIBAIOT HHAYKTHBHOCTHIO.
NHayKTUBHOCTH — 3TO BeNM4nHA, paBHas D/]C caMOMHAYKIIMU TPU CKOPOCTHU
M3MEHEHHUs ToKa B MpoBogHuKe 1 A/c. UnaykTUBHOCTE u3Mepsiercs B renpu (['H).
1 Tu=1Bc/A.

Xoxa padoThI.

3agaua 1.

Jano: Pemenwue.

B=10MTn=0,01Tn,

Tm50 A L0l F = BILSIno=0,01 Tn - 50 A - 0,1 m
o = 90°. SIn90° =0,05 H.

Haiitu F. OtBer: F=0,05H

3agauya 2.

JHano: Pemenue.

At=5mc=510""¢, . R
AP Dy - 9-107°B6-4107B6 _

@, =9 MB6 =9:10° BS, == 105
®, =4 MB6=4-10""B6. _1B.
Haiitu €. Otset: € =1 B.

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

Conep:xkanue orvera, ¢opma u mnpaBwia opopmieHUsT OT4YeTa O
BBINIOJIHEHHOH palore: ycTHOe cooOuieHue. IIoAroToBka yCTHOTO COOOIIEHUS.
OneHka penieHHbIX 3a1a4.
[enb paGoOTHI:
- HAy4YUTHCS CaMOCTOSATEIIBHO no0upaTh UH(pOpMaIHIO,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOIIEHHS 110 3aJaHHOU TEME;



- IMOJIYUUTD OIIBIT YMCHUA HY6HI/I‘{HO BBICTYIIATh.

3aganuss u  Bompochl A (GOPMUPOBAHMS M KOHTPOJS  BJIaJeHHUS
KOMIIETEeHIUSIMH.

3aiaHus K pelnieHunIo:

1. IIpsAmoit npOBOAHUK NIMHON 15cvu TMOMENIEH B OJJTHOPOAHOE MATHUTHOE TTOJIE C
uHaykuuendn 400 uTn, HanpaBiIeHHOW MEPHEHAUKYJISPHO HAMpPABICHUIO TOKA.
Cuiia Toka, MPOTEKAIOUIET0 MO MPOBOJAHUKY, 5A4. Haittu cuiy Awmrmepa,
JEUCTBYIOIIYIO HA IIPOBOJAHUK.

2. Ha npsamonuHedHbI  NpoBOAHMK  JiMHOM 40 cm,  pacHONOXKEHHBIN
MEPIICHAUKYJISIPHO JIMHUSAM HMHAYKUWM OJHOPOJHOIO MArHUTHOIO IOJI,
neictByer cwia 0,12 H . Onpeaenuts MarHUTHYIO HHIAYKIIUIO, €CJIM CUjla TOKA B
IPOBOJHUKE 3 4.

3. DJEKTpOH JBUKETCS B OAHOPOJHOM MArHUTHOM I0Jie, MOAYJIb HWHIYKIUU
koroporo B = 0,05 T, nepneHaAuKyIIpHO JUHUASAM MATHUTHOW MHAYKIMH. Ero

ckopocTh V = 107 m/c. Haiiaure BpeMst 0JJHOr0 000pOTa JIEKTPOHA.

4. DJIeKTPOH IBWXKETCA B OJAHOPOJHOM MArHUTHOM IIOJIE CO CKOPOCTBIO,
HaIIPaBJIICHHOW NEPNEHANKYJIIPHO BEKTOPY MarHUTHOM UHAYKIWHA U PABHOU 5 -
10° m/c. Monyns BexTopa MarauTHOM mHaykuuu 0,02 Tin. Uemy paBHa cuia
Jlopenua? Onpenenure paanyc OKpy>KHOCTH, IO KOTOPOU JBUKETCS SJICKTPOH.

5. MaruutHsbiil notok 40 MBO uepe3 KOHTYyp yMEHbIIAETCS pAaBHOMEPHO /10 HYJIA
3a 0,02 c. Onpenenmure DJIC WHAYKIMA M CHIY TOKA4, BO3HHMKAIOIIYIO B
KOHTYpPE, €CJIM COMPOTUBIIEHUE KOHTYpa S5 OM.

6. Bprauciaure sHEPTUI0 MATHUTHOTO ITOJIS KaTYIIKH, HHAYKTUBHOCTH KOTOpOi1 0,8
['a npu cuie Toka 4 A.

7. Karymika u3 200 BUTKOB HAXOJUTCA B MAarHUTHOM MOJI€, UHIYKIHAS KOTOPOTO
paBHOMepHO yBenuuuBaercss oT 1 go 5 Tm 3a 0,1 c. Omnpenenure D/C
MH/IYKI[MH, BOSHUKAOIIYIO B KATYIIKE, €CJIU IUIoMmaas BuTka 0,6 cM?,

IIpakTnueckas padora Ne 9
Tema 3ansTusi: Mexannueckue KoJieOaHus M yIpyrue BOJIHbI.

Heab padoThl: 3aKpENUTh MOJYYECHHBIE TECOPETUUECKUE CBEACHUS 110 TEME

PCUICHUCM 3a1a4, BBIpa6OTaTB IMPAaKTHYCCKHUEC HABBIKH 110 PCIICHUIO 3a1a4.

Teopurnyeckas yacTtb

Konebanus, paccmaTpuBaeMble B pasjene «MexaHukay, Ha3bIBalOTCS

MCXaHUYCCKUMHU, ITPU KOTOPBIX paCCMATPUBAIOTCA N3MCHCHUA HOHOX(GHHﬁ,



CKOPOCTEH, YCKOPEHUHN U SHEPTHil KaKUX-JIM0O0 Te WA UX YacTeH.

BHILI K0JI¢0aHHI

el ! T

CBRO 60,[[[—]]:18 BbIHYJCHHbIC aBToKoIeOaHHs

Konebamms, KonebaHs, KomnebaHws,

[P OHCXOASITHE T10] [P OHCXOASITHE 10 MPOHCXOASIIHE [PH
BO3AeHCTBHEM TOJILKO | BO3AeHCTBHEM BHEIHEH [TepHOAHIeCKOM

OJHOH BO3Bpallalonie |mepHoIHYeCKH MOCTYIUTEHHH 3HEPTHH OT
CHIIbI (TIEPEOHAMATLHO | H3MEHMIOIMEHCA CHIbI - |HCTOMHHKA BEHYTPH
cOODIEHHOH YHEPTHH). |(BBIHYEaroMleH CHIbI). |KonebarehbHOH CHCTEMBL

Cuiy, noj neiicTBUeM KOTOPOW MPOUCXOAUT KOoJieOaTeabHbIN MPOIECC, HA3bIBAIOT
BO3BpAIAIOLIEH CHIION.

HpOCTCI?II]IHM BHAOM IICPHOJUYICCKHUX KOJICOAHUH SIBIISIOTCS TapMOHHNYCCKHC

KOHC6aHI/Iﬂ, IMPOUCXOAAIIHC 110 3aKOHY CHHYCAd UM KOCHHYCA.
FapMOHquCKaH KosieOaTeIbHasl CHCTEMaA (CI/ICTeMa TCJI, COBCPIIAOIINX
KOHe6aHI/I5I) O0OBIYHO UMEET OJHO ITOJIOKCHHC, B KOTOPOM MOXKCT HpC6BIBaTB CKOJIb

YI'OOAHO AO0JITO — IMOJOKCHHUC PABHOBCCHUA 0.

OTKJIOHEHUS OT TMOJIOKEHUSI PABHOBECHS HA3bIBAIOT CMEIIEHUEM, U 0003HAYALCTCS
X, a HamOonpIee cmenierue (Touku B nnm C) Ha3bIBaeTCA aMILTUTYIOU
Kojebanus u o6o3Havaercs A.

[Tepuonnueckue KojieOaHUSI COBEPIIAIOTCS ITUKINYHO. JIBUKEHUE B TCUCHHE
OJIHOTO IMKJIa (KOTrAa TeJlo, PO BCe MPOMEKYTOUHbIE MTOJ0KEHHUS,

BO3BPAILIAETCS B UCXO/IHOE) Ha3bIBAETCs MOJIHBIM Kodebanuem (O-C-O-B-0).

BpeMﬂ OAHOI'O ITOJIHOI'O KOJIEOAHHS Ha3bIBAETCS IHepuoaoM KoJIeOaHHs

(o6o3nauaetcs T). Ecnu Terno 3a Bpemsi t coBepIiaeT n MOJHBIX KOJEOaHU TO

=y
M HA3bIBAETCS 4aCTOTOU KoJicOaHui. Uucio kojicbanuii 3a 27

1
T= -
t

=

1
,a T




CAWHUI] BPpEMCHHU HA3bIBACTCs LIUMKJIMYECKOU (KDVFOBOﬁ) 4acTOTON 1 0003HAYACTCS

m:Wm=21mW
Matemartuyeckas 3anuch rapMOHHYECKOTO KOJICOaHUs:

X =Acos{mt +q)=Acosq
X = Asin{col + ) = Asin o,

roe P ot + daza konebanus (pusznyueckas BeJIMUUHA, ONIPEASIAIONIas

MOJIOKEHUE KOJIEOATENbHOM CUCTEMBI B IAHHBIA MOMEHT BPEMEHM ),(Po — HaUaJIbHAs

daza xonaebaHus
[TpocreiimmmMu Koie0aTSIIbHBIMU CHCTEMAaMU SIBJISTFOTCS:

a) MaTEMaTUYCCKMI MASITHUK — MaTCpualibHasa TO4YKa, IIOJABCIICHHAA Ha HEBECOMOU

HGpElCT?DKHMOﬁ HHUTHU U COBCPIIAromiass KOJIeOaHMs mona I[eﬁCTBHeM CHIJIBI TAXKCCTH.

[lepuon konedanust onpeaenseTcs: ypaBHEHUEM:

T=2m E

5
HepI/IO,Z[ T 3aBUCHUT JIMIIb OT JJIMHBI MAasITHHUKA U MCCTOIIOJIOKCHUA (y'I[aJ'IéHHOCTI/I
OT LIEHTpa 3eMJI WM IPYroro HEOECHOIo Teja), KOTOPOEe OMPEACIISACTCS

M
8= Tr—g
BEJIMYMHON YCKOPEHUsI CBOOOIHOTO Ma/IeHUs

0) Npy>KUHHBIA MasITHUK — MaTepUalibHas TOUKa, 3aKperui¢HHas Ha aOCOIOTHO

YOPYTOH IIPYyKHUHE.
ITepuon koneOaHus ONpeAEIAeTCS ypaBHEHUEM: .

m
T=2m |—
K

KaxoBa macca rpy3a, KoJIeOIromerocs: Ha mpyxuHe skectkoctbio 0,5 kH/M, ecun mpu
aMILTUTY A€ KOJeOaHuil 6 CM OH UMEET MaKCUMAJIbHYIO CKOPOCTh 3 M/C?

JlaHo: Pemienue.


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

R x° X 2
k =0,5xkH/™M = 500 H/m, 2 2 y2 y
— — 2
%=Gom =00, 500 | 20M ) g2 &
v=3M/C. 3M/c
Haiiti: m OtBetr: m = 0,2 k.

3aganuss u  Bompochl A (GOPMUPOBAHMS M KOHTPOJS  BJIaJeHHUS
KOMIIETEHIUSIMH.

3ajaHus K peleHuIo:
1. Haittu maccy rpy3a, KOTOpbIid Ha Tipy»)uHe xKECTKOcThIo 250H/M nenaet 20

KoJebanwmii 3a 16 c.

2. I'py3, noaBemnieHHbI Ha npykuHe KecTkocThio 600H/M, coBepiiaeT
rapMoHuYecKkd Kojiebanus. Kakoii 1omKHa OBITh )KECTKOCTD MPY>KUHBI, YTOOBI
yacToTa KoJeOaHuil yMeHbIINUIach B 2 pasza?

3. IIpy>xuHHbBIN MassTHUK Maccoi 0,16 Kr coBepiaeT rapMOHUYECKUE KOJIEOAHHUS.
Kakoit moykHa cTaTh Macca 3TOro MasiTHUKA, YTOOBI MEPUO/] KoJeOaHun
yBenuuuics B 2 paza?

4. Kak u3MeHUTCS IepHO]T KoJIeOaHUM MaTEMaTUUE€CKOTO MasiTHUKA, €CIIU JITTUHY
HUTH YBEJIMYUTH B4 pasa, a Maccy rpy3a yMEHbIINUTH B 4 pa3a?

5. Pr16osoB 3ameTwi, uto 3a 10 ¢ mormiaBok coBepui Ha BostHax 20 konebanuit, a
pPAcCTOSIHME MEX]y COCeTHUMHU rpeOHaMH BoJH 1,2 M. KakoBa cKOpoCTh
pacnpoCcTpaHEeHUS BOJIHbBI?

6.110 MOBEPXHOCTH JKUIKOCTU PACTIPOCTPAHSIETCS BOJIHA CO CKOPOCTHIO 2,4 M/C TIpH
gactoTe 2 ['i. KakoBa pasHocTh a3 ajis ToUek, Jexalux Ha OJTHOM JIyde U
OTCTOSILLIUX JAPYT OT apyra Ha 90 cm?

7. I1pu cBOOOIHBIX KOJICOAHUSIX MPY>KHHHOTO MasiTHUKA MAaKCUMaIbHOE 3HAYCHUE
ero noTeHunanbHOM sHeprun 10 /[, MakCMMalbHOE 3HAYEHUE €T0 KUHETUYECKOU

sHeprun 10 [Ix. KakoBa moiHas MexaHU4YeCKasi SHEPTUs rpy3a U NPY>KUHBI?

IIpakTuyeckas padora Ne 10
Tema 3ansiTUS: DJIEKTPOMATHUTHBIE KOJIeOaHUS U BOJIHBI.



He.]'[b pa60T1>1: 3aKPCIIUTD IMOJYYCHHBIC TCOPCTUICCKUC CBCACHHUA 110 TCMC

pemICHUCM 3a1a4, BBIpa6OTaTB MMPAKTUYCCKNC HABBIKHU 110 PCIICHUIO 3a1a4.

Teopurnueckasi 4acTb

$ Ilpu pacnpocTpaHEHUHU PIEKTPOMArHUTHON BOJIHBI
BEKTOPBI HANIPSKEHHOCTH £ M1 MAarHUTHOM MHIYK-
uuu B nepneHauKynsipHbl HaITpaBICHUIO
pacnpocTpaHEHUs! BOJIHBI U B3AHMHO
NEePHEHANKYJIIPHBI MEX Iy co00i (puc. 2).
B03MOXHOCTh IPAKTUYECKOTO TPUMEHEHUS HJIEK-
TPOMAarHUTHBIX BOJIH JUIsl yCTAHOBJICHUS CBSI3U 0€3
Puc. 2 MIPOBOJOB MPOJIEMOHCTpUpoBail 7 mast 1895 r.
pycckuii pusuk A. ITonos. DTOT 1eHb cUUTAETCS
JTHEM pOKIEHUS paauo. J{Jis ocyliecTBICHUS paJuoCBsI3U HEOOXOAUMO
00€ecreyuTh BO3MOXHOCTb MU3TyYEHUs AIEKTPOMAarHUTHIX BOJIH. Eciu
AJIIEKTPOMATrHUTHBIE BOJIHBI BO3HUKAIOT B KOHTYPE U3 KaTYIIKU U KOHJIEHCATOPa, TO
NEPEMEHHOE MAarHUTHOE T0JIE OKA3bIBAETCS CBSI3aHHBIM C KATYILIKOH, a
IIEPEMEHHOE JIEKTPUUECKOE MOJIE — COCPENOTOUEHHBIM MEXY IUIACTUHAMU
KOHJieHcaTopa. Takoi KOHTYp Ha3bIBAETCS 3aKPBITHIM (puc. 3, a).
3aKphITHIN KOJIEOATETbHBIN KOHTYP MPAKTUYECKU HE U3TYUYaeT AIEKTPOMArHUTHBIC
BOJIHBI B OKPY’KaIOIllee MPOCTPAHCTBO. ECIM KOHTYp COCTOUT U3 KAaTyIIKH U ABYX
IUTACTHH TUIOCKOTO KOHJIEHCATOPa, TO MO YeM OOJIBIIUM YIJIOM Pa3BEPHYTHI ATH
IUTACTHHBI, TeM Oosiee CBOOOIHO BBIXOAUT JIEKTPOMArHUTHOE MOJIE B
OKpY’Karolee MpocTpaHcTBo (puc. 3, 6). IlpenenbHbIM clydaeM pacKphITOTO
K0JI€0aTeIbHOTO KOHTYpa ABJISETCS YJaJleHUE MIIACTUH Ha TPOTHUBOIIOIOKHBIE
KOHIIbI KaTylIKHU. Takast cucteMa Ha3bIBAETCS OTKPBITHIM K0J1e0aTeJIbHbIM
KOHTYpOM (puc. 3, B). B 1eliCTBUTETLHOCTH KOHTYP COCTOUT U3 KATYIIKU U
JUTMHHOTO MPOBO/Ia — AHTEHHBI.

DHeprus u3iiydaembix (Ipv MOMOILIY FeHepaTopa HE3aTyXarouX KojieOaHu)
AJIEKTPOMATrHUTHBIX KOJICOAHWUN TPH OJMHAKOBOW aMIUIUTY/AE KOJICOAHUN CHITBI
TOKa B aHTCHHE IMPOIMOPIIMOHAIEHA YETBEPTON CTETMEHH 4YacTOThl KoyieOanuid. Ha
4acTOTax B JECATKH, COTHM H JaXe ThICAYM TIepll HHTEHCUBHOCTh
AJIEKTPOMArHUTHBIX KOJI€OaHUN HUYTOXHO Maja. [losTomy s ocyliecTBiICHHS
paavo- W TEJIEBU3HMOHHOM CBSI3W HCHOJB3YIOTCA 3JIEKTPOMAarHUTHBIE BOJIHBI C
YaCTOTOM OT HECKOJIBKUX COTEH ThICAY I'epll JO COTEH Merarepu.

N em =




[Ipu mepenaye mo paguo peyd, My3bIKM W JPYI'MX 3BYKOBBIX CHIHAJIOB
OPUMEHSAIOT pa3iMyYHble BHJbl MOAYJSIMM  BBICOKOYACTOTHBIX (HECYIIHX)
koneOanuii. CyTh MOAYJSALMHM 3aKIIOYACTCSI B TOM, UYTO BBICOKOYACTOTHBIC
KoyieOaHusi, BbIpaOATHIBAEMBIE TEHEPATOPOM, HM3MEHSIOT M0 3aKOHY HH3KOM
4acToThl. B 3TOM M 3akmroyaercs OOuH M3 NPUHLHIIOB paguonepenayu. Jpyrum
OPUHIMIIOM  SIBISIETCA  OOpaTHbIl mpouecc — JAeTekTupoBanme. llpu
paguonpueMe U3 MPUHATOTO AHTEHHOW ITPUEMHHMKA MOIYJIMPOBAHHOIO CUTHAIA
HY>KHO OT(QUIBTPOBATH 3ByKOBBIE HU3KOYACTOTHBIE KOJIEOaHUSI.

3agaua.

KonebarenbHbIi KOHTYp CONEPKUT KOHAEHCATOP eMKOCThI0 800 nd u KaTymky
WHIYKTUBHOCTU MHAYKTUBHOCTBIO 2 MKI 'H. KakoB nepno coOCTBEHHBIX
KoJieOaHu KOHTYpa?

Tamo: Pamenms:

C=800n®=28-10"1D | 5 upmeTormons: L = 210~ LC
L=2mMxlE=2-10""TH |, =2-3,14- J2-10-6-8-10-1° =0,25-10"¢ ()
L = 0,25 (Mkc)

T—-7
OrEeT: {],25 (MKC)

Conep:xkanue orvera, ¢opma u mnpaBuwiaa o¢popMieHUs OT4YeTa O
BBINIOJIHEHHOIH pafore: ycTHOe cooOuieHue. [loAroToBka yCTHOTO COOOIICHUS.
OneHka penieHHbIX 3aa4.
[ens pa®oThI:
— HAYUYUTHCS CaMOCTOSITEITBHO noaOupaTh uHpopmaruto,
CUCTEMAaTU3UPOBATH U ODOPMIISATH B BUJIE COOOIIEHUS 10 3a]aHHOUN TeMe;
— MOJIYYUTh OMBIT YMEHUS MyOJIMYHO BBICTYIIATh.

3aganuss W Bompochbl st (POPMUPOBAHUSI W KOHTPOJISL  BJIaJIeHUsA
KOMIIETEHLIUSIMH.

3ajjaHns K peleHuIo:

1. Cwurnan pamuonokaTopa BO3BpaTHjCsS OT oObekra uepes 3 - 10* c. Kakoe
paccTosiHue 10 00beKTa?

2.  UYemy paBHa JIMHA BOJIHBI, U3JIy4aeMOU MEPEIATUYMKOM, €CITU TTEPUO/T
xoseOanuii pasen 0,2 ¢ 107 ¢?

3. KakoBa mjivHa BOJHBI TEJIEBU3MOHHOTO CUTHAJIA, €CJIM HECYIIAasl YacTOTa
paBHa 50 MI'u?

4. Omnpexpenure Nepuo U 4acTOTy paauorepeaaTunka, padoTaromero Ha BOJHE
nnHou 30 M.

5. Onpenenute 4acTOTy U JUIMHY BOJHBI paguonepeaaTurKa, eCiau Mepuo/i ero



>JIEKTPUYECKHX KoeOanuii pasen 1076 ¢
CKOJIBKO KOJIeOaHUI IPOUCXOIUT B 3JEKTPOMArHUTHOM BOJIHE C JUTMHOU
BoJHBI 300 M 3a Bpemsi, paBHOE niepro1y Koiebanuit ¢ yactotoit 2000 I'q?

IIpakTnyeckas padora Ne 11
Tema 3ansaTus: Ilpupoaa csera.

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

pemICHUCM 3a1a4, BBIpa6OTaTB IMPAKTUYCCKHUEC HABBIKU 110 PCHICHWIO 3a/1aY.

Teopurnuyeckasi 4acTb
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Cropocth cBETA BaKyyMe ¢ = 300000 KM/¢C

3AKOH OTPAXEHWA CBETA
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OK-11.13 NMUH3A

npo3pavHoe meno, 02pAHUEHHoe ChepuHecKUMU N08epXHOCMAMU

L Buasi Jmu3
\
CoOuparommue ToHKAN NMH3A: Pacceusaiomue
JIMH3bI . : <
BHITYK/THIE TOJIMHA mmm AB<< R uR,

A

B,

O — onrwaeckuii nenrp qun3si; 0,0, — riaBaasg onTHYECKas oCh
0,0, — noGounas onTHIECKas OCh

A A
[INF
\/
F OF — hokycHO€E pacCTOsTHHE £
IaBHBINA POKYC Ky p TJIaBHbIN POKYC
JIMH3BI AB — doxkanpHast ILIOCKOCTb JJMH3bI (MHUMEI)
OnTHYecKas CHIA JMH3BI TlocTpoesHe H30OPAKERHsi B IHH3AX
‘ 1 - N A
P T —
[D]= 1 anrp (auonTpus) ST S
1 anTp — onrTHYECKas cuia > !
NUH3BIC F=1M v v
D >0 — nuH3a cobuparotas; D <0 — auH3a paccenBaromasi
@opmyJia TOHKO# JIHH3bI JInneiinoe ysemmaenue aun3bl ()
H |/l
d f fl|ld | h o |d]
2 H — BBICOTA N300paxeHus
h — BBICOTA IpeaMeETa
hll " F
F H
d S N
- ::": - \




3agaua. CBeva HaxXOAUTCA HA pacCTOSHUM 12,5 cM 0T cobuparomeii TMH3bI,
onThyeckasi cuiia kotopoid pasHa 10 nntp. Ha kakom paccTossHUM OT TUH3BI

MOJIyYUTCS] U300pakKeHHe U KaKuM OHO Oynet?
JlaHo: Pemienue

D=10antp D=1/d+1/f, 1/f=D-1/d
d=12,5cm=0,125 m 1/£=10-1/0,125=10-8=2
f-? £=1/2=0,5 m OtBert: 0,5 M

3auamm H BOIIPOCHI JIsA (l)OpMI/IpOBaHI/IH N KOHTPOJHA BJaJACHUSA
KOMIICTCHIIUAMM.

3aiaHud K pelieHuIo:

1. Jly4 OT mOJBOJHOTO UCTOYHHKA CBETA NAJAET HA IOBEPXHOCTH BOJBI MO
yriioM 25°. Onpenenure noa KaKuM yriioM 3TOT JIyd BBIMAET B BO3IyX.

2. Onrtudeckas cuia JuH3bI paBHa 5 antp. Haliqute dokycHoe paccTosiHue
JIMH3BIL.

Haiitu oxycHoe paccTosiHue, eClii ONTHYEeCKasi Cuijla JIMH3bI paBHa 3,5 A0Tp.

4. Ha ckonbko onTuYecKas cuiia JUH3bI ¢ (POKyCHbIM paccTosaueM F; = 0,5 m
OO0JIBIIIE ONTUYECKOM CHIIBI JIMH3BI ¢ (POKYCHBIM paccTosinueM Fr = 100 cm?

5. Ha kakom paccTOsiHUM OT coOMparolel JUH3bI ¢ POKYCHBIM paccTosinueM 10
cM OyZIeT HaXOOUThCS M300pakeHre IpeaMeTa, €ClI caM MPeAMET HaXOIUTCS
Ha pacctosiHuu 20 cm?

6. CxopocTh pacmpocCTpaHEeHus Jiydya »KeaToro ceera B Boje 225 000 km/c, a B
crekiae — 198 200 xm/c. OmpenenuTh MoKa3aTedb MPEIOMIICHUS CTEKJa
OTHOCHUTEIBHO BO/IbI.

7. Cger mnuHoil BonHbl 600 HM pacnpocTpaHsercs B Bozayxe. Hailtu mimny

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
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IIpakTuuyeckasi padbora Ne 12
Tema 3auatusa: BojHoBbIe cBOMCTBA CBETA.

Heab padoThI: 3aKpENUTH MOJTYYEHHBIE TEOPETUUECKUE CBEICHUS 110 TEME

pelIeHreM 3a/1ay, BbIpadoTaTh MPAKTUYECKUE HABBIKU MO PEIICHUIO 3a/a4.
Teopurnueckasi 4acTb

Hucnepcus csera (HeoroH )
3a8UCUMOCMb 1 CPedbl OM V C8EMOB0Il 80AHbL

Oneiret HeloToHa

benbiit
' Kax H, Oy n, v
OaHaxX bl \ /
XKak

3BOHAPE U, Uy = N, >N, = ARCHEPCHS
TI'opoackoin
Ciioman

* POoHaph

Wnrepdepennus cBera
nepepacnpeoenerue UHMeHCUBHOCIU C8emd 8 Pe3yAbmame HAN0HCEHUS
HECKOAbKUX KO2EPEHMHBIX C8EMOBbIX BONH

Korepen'mue HCTOYHMKH BOJIH — MMCIOT OJMHAKOBYIO V 1 A(poOIlSt.
Korepelmiue HCTOYHHKH = KOI¢peHTHbIC BOJIHbI.

Ad =d, —d, — pa3HOCTb X0/1a BOJIH

Yciaosne MAKCHMYMOB

Ycnoue MuHEMYMOB

Ad=+k\ k=0,1,2,..  , Ad=(2k+1)A/2
A

! \ ! \
1 1 ! v
s
\ ) t
\ 1]
[y )
3 /
\ /
-

ugpparkyus ceema - OTKIOHEHUE CBETA OT MPSMOJIMHENHOTO PaCIpOCTPAHEHUSI B
Cpele ¢ pe3KUMH HeOAHOpoAHOCTAIMU. CreyeT 0OpaTUTh BHUMAaHHUE Ha TOT (akKT,
YTO siIBJICHUE TU(PAKIUU TPOSBISIETCS B TOM, YTO MIPH MPOXOKICHUH CBETOBOM

BOJIHBI B HEOJHOPOIHOM CPEAE MPOUCXOIUT MEPEPACTPENECTICHIE UHTEHCUBHOCTH -
MOSIBJICHUE MECT C OOJIBIIION MHTEHCUBHOCTHIO (MAKCIMYMOB) U MaJIOH




WHTEHCUBHOCTBIO (MUHUMYMOB). SIBNieHune nudpakiuuy HabJIrOgaeTCs 1 BOJTH
mo0oi ipupoabl. TpyaHocTr HaOI0IeHHS TUGPAKIIMN CBETOBBIX BOJIH
3aKJIFOYAIOTCS B TOM, UTO BCJICACTBHE MaJIOM JJIMHBI CBETOBOM BOJIHBI
uHTEpPEPEHITMOHHBIE MAKCHMYMBI PACIIONararoTcs 0OUeHb OJIM3KO IPYT K APYTY, a
WX UHTEHCUBHOCTh OBICTPO yOBIBAET.

Jlugppakuyuonnas pewtemka - COBOKyIHOCTb MapaJICIbHBIX APYT APYTY HIeaeit
OJIMHAKOBOW IIMPUHBI d U PACIOJIOKEHHBIX HA OJUHAKOBOM PAcCTOSIHUU b APYT OT
npyra. Bennunna d = a + b Ha3zpiBaeTcs NMepuoaoM JAUGPAKIIMOHHOW PEIIETKH.
[Ipu paccMoTpeHuu IUQPPAKIUKM TUIOCKOW BOJHBI, MaJarolield MepreHIUKYISIPHO
pelieTke, HEOOXOAUMO YYUThIBaTh uHTepdepeHnio N CBETOBBIX BOJIH,
MPOIICAIINX Yepe3 Iearu. MakcuMyMbl cBeTa OyayT HaOJr0aaThCsl MOJA YIIOM?,
ONpEaCIIIEMBIM YCIOBUEM

d sin =k

rue k - MOPANOK MakKCUMyMa, & = U, £1,+2, ., - yron LLI/I(bpaKuHH.

Xoa padoThl.

3angauya. /[Be korepeHTHBIE BOJHBI ProsieToBoro cBera A = 400 HM JOCTUTAIOT
HEKOTOPOM TOYKH C pa3HOCTHIO X01a A = 1,2 MKkM. UTO IpOU30MAET B TOM TOUKE:
YCUJICHHE WM OCJIa0JIeHUE BOJIH?

Jano: Pemenue:
B nanHom ciyuae
A=1,2 MKM
A =400 aMm
Ag -7 A= 3}\.,

CJIEIOBATEIBHO MPOU30MIET
UHTEP(PEPEHITMOHHBIN MAKCUMYM.

OrtBer:
m=3 =
OyneT HabII01aThCsl MAKCUMYM OCBEIIIEHHOCTH

Conep:xkanue orvera, ¢opma u mnpaBwiaa opopmMieHHust OT4YeTa O
BBINOJIHEHHOH paboTe: ycTHOe coobmieHue. [loAroToBKa yCTHOTO COOOIIEHUS.
Ouenka penieHHbIX 3a1a4.
[enb paGoOTHI:
— Hay4YUThCS CaMOCTOSITEJILHO o0MpaTh nHpopMaruio,
CHUCTEMATU3UPOBATH U OPOPMIIATEH B BUE COOOIIECHHUS IO 33JJaHHON TeM€;
- MOJIYYHTh OIBIT YMEHUS IMTyOJINYHO BBICTYIIATh.

3agaHusi W Bompochbl I (OPMHUPOBAHUSI M KOHTPOJSA BJIAJICHUS
KOMIIETeHIUSIMH.



3aiaHus K pelieHunIo:

1. Kaxoil HaubGompIINIA MOPSIIOK CHEKTpa MOXHO BHUICTh B AU(PPaAKIMOHHOU
pemerke, umeromeit 500 mTpuxoB Ha 1 MM, P OCBELIEHUH €€ CBETOM C
JUTMHOU BOJIHBI 720 HM?

2. Pa3HocTh XO#a mydeil OT ABYX KOIE€PEHTHBIX MCTOYHHKOB CBETa C JJIMHOU
BOJIHBI 600 HM, CXOJAIIMXCS B HEKOTOPOM TOYKE, paBHa 1,5 - 1076 M. byner nu
HaAOJI0JaThCSl YCUIICHUE WJIH OCJIa0JIeHHEe CBETa B 3TOM TOUKe?

3. Jludpakmumonnas pemeTtka comgepkut 100 mTpuxoB Ha 1 MM JJIMHBL
Onpenenure IMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, IMAJAOLIErO
NEPHEHANKYIAPHO HA TUGPAKIIMOHHYIO PEIIETKY, €CIU YTOJd MEXIY IBYMS
MaKCUMyMaMH TIEPBOTO MOPSAKA paBeH 8°.

4. ]JIBe KOTepeHTHbIC CBETOBBIC BOJIHBI KpacHOro cBeTa (A= 760 HM) IOCTUTAIOT
HEKOTOPOM TOYKH C PA3HOCTHIO X04a 2 MKM. YUTO MPOU30MIET B 3TOM TOUKE:
YCUJICHHE WJTM OCJIa0JIeHHE BOJIH?

5. Halgure onTHYECKYI0 PAa3HOCTh XOJa IJIOCKHMX MOHOXPOMATHYECKHUX BOJIH,
JAIOIIUX TPU MPOXOKICHUU uepe3 AUPPAKIIMOHHYIO PEHIETKY ¢ MEPUOoIoM 3
MKM MakKCUMYyM TIpH yriie nudpakimu 30°.

6. Ha jaudpakuvoHHyr0  pemerky ¢ TnepuogoM 3 MKM  Majaaer
MOHOXPOMAaTHYECKUN CBEeT ¢ JUIMHOM BoiHBI 650 HM. YeMy paBeH
HanOOJbIINHN TOPAIOK AUPPAKIUOHHOTO MakcuMyma?

7.  Hdudpakuonnas pemietka umeeT 50 mrpuxoB Ha 1 mMm amunbl. [log kakum
YIJIOM BHJIEH MAaKCUMYM BTOPOTO MOPS/IKa CBETA ¢ IIUHON BOIHBI 400 HM?

IIpakTnuyeckas padora Ne 13
Tema 3ansaTus: KBantoBas onrtuka. ®U3MKa aToMa 1 aTOMHOI'0 s1APA.

Heab padoThI: 3aKPENUTH NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
peIIeHreM 3aJ1a4, BEIpa0oTaTh MPAKTUIECKHE HABBIKHU IO PEIICHUIO 3a7a4.

Teopurnueckasi 4acThb

B 1900 r. nemeukuit ¢usuk Makc Ilmank BbICKa3zal THUIIOTE3Y: CBET

U3ITydaeTcs W TOIJIONIACTCS OTACIBHBIMA TIOPIUSIMH — KBaHTaMH (WM
dboToHamu). DHeprusi Kaxaoro ¢GoroHa onpenensercs opmynoit £ = hv, rae h —
nocrosiHas [lnanka, pasHas 6,63 - 10°* JIx - ¢, v — 4acToTa CcBera.

['mmore3a Ilnanka OOBSCHWIA MHOTHE SBIICHUS: B YaCTHOCTH, SIBICHHE

dboroaddexra, oTkpeiToro B 1887 1. Hemenkum yudeHbiM ['eHpuxom ['epuem u

U3YYEHHOT0 SKCIEPUMEHTAIBHO PycCKUM yueHbIM A. I'. CTONETOBBIM.
Domoaghghekm — HTO SIBICHUE HCIYCKAHUS DIJIEKTPOHOB BEILIECTBOM MO/

JIEICTBUEM CBETA.

B pesynbrare uccienoBaHuii ObLIM yCTaHOBJIEHBI TpU 3aKoHa PoTorddekTa:



a) Cwuna Toka HACHIIIEHUS MPSMO MPOMOPIIMOHAIEHA HHTEHCUBHOCTH CBETOBOTO
U3ITyYeHHUs], M1aJIal0IIEro Ha MOBEPXHOCTD Tea;

0) MakcuMalbHass KHHETHYECKas SHEPTUS (POTOAIEKTPOHOB JIMHEHHO BO3pACTaET
C 4aCTOTOM CBETA U 3aBUCUT OT €r0 UHTEHCUBHOCTHU;

B) €CJIM YacTOTa CBETa MEHbBIIE HEKOTOPOW ONPEAEICHHOW [UIsl JTaHHOTO
BEIECTBAa MUHUMAJIBHON 9acTOTHI, TO (OTOA(DPEKT HE TPOUCXOIUT.

3aBUCHMOCTH (hOTOTOKA OT HANPSDKCHUSI ITOKa3aHa

Ha puUCyHKe 1.

Teopuro hororddexra co3aan HEeMEIKUI yueHbIN

A. DunmireliH B 1905 r. B ocHOBe Teopuun

OWHIITENHA JISKUT MOHSATHE paOOThI BHIXO/IA

"7 7 AJIEKTPOHOB M3 METaJIa U MOHATUE O KBAHTOBOM
D anpaxernme u3TydeHuu cBeta. [1o Teopuun DiiHIITEHHA
doToapPext nmeer cnenyrouiee 0ObICHEHHE:
Puc. 1 MOTJIOIIast KBAaHT CBETA, DJIEKTPOH MPHUOOPETaeT

sHepruto Av. [lpu BbUIeTE U3 METaIa YHEPTUs
KQ)KJIOTO 3JIEKTPOHA YMEHBIIIAETCS HA OMPENIEICHHYIO BETUYMHY, KOTOPYIO
Ha3bIBaIOT padoToil BbIX0aa (Ag,x). PaboTa BbIxoa — 3710 paboTa, KOTOPYIO
HEO0OXOMMO 3aTPATUTh, YTOOBI YAAIUTH IEKTPOH U3 MeTaJlla. MakcuManbHas
SHEPrys JIEKTPOHOB MOCIIE BbUIETa (€CIIM HET APYTHX IOTEPD) UMEET BUA: mV>/2 =
hv - Agyyx, ITO ypaBHEHHE HOCUT Ha3BaHUE YPABHEeHHUsI JHHINTeHA.
Ecimu v < Agyx TO GoTOdDPEKT HE MPOUCXOUT. 3HAUUT, KPACHAS 2PAHUYA
Gdomosgexma paBHA Vi = Agyx/h
[Tpubops1, B OCHOBE MPUHIIHIIA ISHCTBHS KOTOPBIX JIGKUT siBlieHHE (poToaddekTa,
Ha3bIBAIOT (poTOIIeMeHTaMu. [IpocTelum Takum mpubopoM SBISIETCA
BaKyyMHbI ¢oToanemeHT. Hepocratkamu Takoro (oTo3aeMeHTa SBISIOTCS:
ca0Oblii TOK, MaJiasi YyBCTBUTEIBLHOCTD K JJIMHHOBOJIHOBOMY U3JTYYEHHUIO,
CJIOKHOCTh B M3TOTOBJICHUH, HEBO3MOKHOCTH UCITOIH30BAHUS B IIETISIX
nepeMeHHOro Toka. [I[puMeHsieTcst B pOTOMETPHUH I U3MEPECHHSI CHITBI CBETA,
SPKOCTH, OCBEIICHHOCTH, B KMHO JIJI1 BOCIIPOU3BEICHHS 3BYKa, B (hoToTenerpadax
u oroTenedoHax, B ynpaBiIeHUN MPOU3BOICTBEHHBIMHU MPOIECCAMM.

3apaua. Kpacnas rpanuna gorosddexra nis Hukens pasua 0,257 mxm. Haiitu
JUTMHY BOJIHBI CBETA, MaJalOIIero Ha HUKEJICBBIN 3JIEKTPO/I U HaYaJbHYIO0 CKOPOCTh
BBIPBHIBAEMBIX 3THM CBETOM (POTOAIEKTPOHOB, €CIIH (POTOTOK MPEKPAIIACTCS MPU
3a/Iep>KUBAIOIEe PA3HOCTH MOTEHIMAIOB, paBHOil 1,5 B.

Jano: A =25710" Mo —a 5

Havmu: » , - .

Pewenue

CornacHo ypaBHEHHUIO DUHINTEHHA It BHEITHETO (oTod(ddeKTa, SHEPTrHsl
MOTJIOIIEHHOTO KBaHTA TPATUTCS HA COBEpIICHHE (DOTOIIEKTPOHOM PabOThI

he_a+E

BBIX0/1a A ¥ IpUJAaHNE EMY KUHETHUECKON JHEpruu £: A



Ecnu ¢oTokaros ocBeniaTh CBETOM C JNIMHOW BOJIHBI, PABHOM KPacHOM I'paHHUIIE,

BCA OHCPIHUsA MMOTJIOIICHHOTI'O q)OTOHa HUACT HA COBCPIICHUC pa6OTBI BBIXOJAa.
E = A
A

Kunernueckyro sHepruto (poTol3JIeKTPOHOB MOKHO HAWUTH Yepes3 3a1epKUBAIOIIYIO
Pa3HOCTb MOTEHIMAIOB: Pa3 (POTOAIEKTPOHBI 33CPIKUBAIOTCS Pa3HOCTHIO
MOTEHIMAJIOB T7- , TO UX KUHETHUYECKasi SHEPTHUs MOJHOCTHIO PACXOIyeTCs Ha
paboTy MPOTUB CHJI TOPMO3SIILIETO TOJIS, CIEJOBATENBHO, = =<,  TJI€ € — 3apsi]

AJIEKTPOHA.
E = E + eU3
A A

K

Torna ypaBHeHHe DUHIITEHA MOXKHO TEPENUCaTh B BUJIE

-1
U
(%)
OTCIOI[a HaﬁﬂeM JJIMHY BOJIHBI IIagar0mero CBeTa: K ¢ .

HOI[CT dBUB YUCJICHHBIC 3Ha‘—I€HI/I$I, HOJIyT—II/IMI
[ 1 . 1,6-10™" Kn-1,5B

—1
— — - =1,96-10"" m
2,57-107"m 6,62-107 Ioic-c-3-10°m/c

Haiinem HavyanbHyI0 CKOPOCTH (POTORIEKTPOHOB: 2 ’,

2eU,
v, =
OTKyJa Me  rae =.— Macca HOKOs DJICKTPOHA.
IToncraBiisgst YMCIIEHHBIE 3HAYEHUS, ITI0JyYHM:

=7,26-10°m/c

b = 2-1,6-100®Ka-1,5B
€ 9,11-10 k2

Orger: Ve =7:26:10°m/c

3aganus u  Bonmpochl s (GOPMUPOBAHMS M KOHTPOJS  BJIajeHHUS
KOMIIETEHUSIMH.

3ajjaHns K peleHmIo:

1. Onpenenute B AJIEKTPOHBOJIBTAX DHEPIHUIO doToHa,
COOTBETCTBYIOLIETO M3IyUEHHUIO ¢ yacToTol 101 I'.
2. Ha muracTuHy W3 HUKENS TMagaeT >3JEKTPOMarHUTHOE W3ITyYCHHE,

sHeprusa (oToHOB KoTtoporo paBHa 9 »B. Ilpu sToM B pesynbTare
dborodddexra U3 TMIACTUHBI BBUICTAIOT JJIEKTPOHBI C  MaKCUMaJbHOMU
sHepruei 4 3B. Uemy paBHa paboTa BbIX0AA 3JIEKTPOHOB U3 HUKES?

3. K xakomy BuAy clielyeT OTHECTH JIy4YH, SHEPrusi (POTOHOB KOTOPBIX
paBHa 2,07 3B?

4. Haiimute wummynsc ¢ortoHa
yIbTPapuOIECTOBOTO U3ITyYEHHUS C 4acTOTOM
1,5-10" I'm.

5. KakoB nmnysnbsc poToHa, sHEeprust KOToporo pasHa 3 3B?



6. KakoBa kpacHas rpanuna ¢orodddexra nas 3050Ta, ecid padoTa
BBIXO/Ia AJIEKTPOHOB paBHa 4,59 »B?

7. PaboTa BhIxo/a 3JIeKTPOHOB U3 IIMHKA paBHa 4 3B. KakoBa ckopocTtb
(OTORNIEKTPOHOB TPU OCBEIIEHWU IIMHKOBOM IUIACTHUHBI H3IYYCHHEM C
JTuHOM BotHBI 200 HM?

IIpakTuyeckas padora Ne 14
Tema 3ansaTusA: DU3MKA ATOMHOIO SIAPA.

He.]'[b paﬁoTbl: 3aKPCIIMNTDh IMOJYYCHHBIC TCOPCTHUYCCKUC CBCACHUA 110 TCMC
PCIICHUCM 3a/1a4, BI)Ipa6OTaTB IMPAKTHYCCKUC HABBIKH I10 PCIICHUIO 3a1a4.

Teopurnueckasi 4acTb

B 1932 r. anrmmiickuit pusuk Jxeiimc YeaBUK OTKPBUT YaCTULIBI C HYJIEBBIM
AIEKTPUYECKUM 3aPSAI0OM U €IMHUYHOW MacCOM. DTH YaCTHIIbl HA3BaJI HEMTPOHA-
mu. O603Havaetcs HeUTpoH x. [locne oTkpbiTUs HelTpoHa dusuku /1. /1.
NBanenko u Bepuep ['eitzenOepr B 1932 r. BEIABUHYIU TPOTOHHO-HEUTPOHHYIO
MOJIeJb aTOMHOTO sipa. COoryiacHO 3TOM MOJENH SIAPO aToma JIF000ro BEIEeCTBa
COCTOMT U3 MPOTOHOB U HEUTPOHOB. (OO1ee Ha3BaHUE NPOTOHOB U HEUTPOHOB —
HYKJIOHBL.) YU CII0 MPOTOHOB paBHO 3apsily s/ipa U COBIAAAET C HOMEPOM AJIEMEHTA
B Tabnuue Menaeneea. Cymma uncia NpOTOHOB U HEUTPOHOB paBHA MaCCOBOMY
16
S R SR G PR
HEUTPOHOB.
XUMUYECKHUE BEIIECTBA, 3aHUMAIOLIIE OJHO U TO )K€ MECTO B TabJIUIe
MenneneeBa, HO UMEIOILME PA3HYI0 ATOMHYIO MAaCCy, Ha3bIBAIOTCS M30TONAMMU.
Snpa U30TONOB OTIAMYAKOTCS YUCIOM HEUTPOHOB. Hanpumep, Bogopoa UMeeT Tpu
M30TOIA: IPOTHN — SJIPO COCTOUT U3 OJTHOTO MPOTOHA, JEUTEPUN — STPO
COCTOMT U3 OJHOI'O IIPOTOHA U OJHOTO HEUTPOHA, TPUTUN — SIAPO COCTOUT U3
OJIHOT'O NMPOTOHA U ABYX HEUTPOHOB.
Ecnu cpaBHATH MaccChl SAEP C MACCaMU HYKJIOHOB, TO OKa)KETCs, YTO Macca sapa
TSKEJIBIX 3JIEMEHTOB 00JIbIIIE CYMMbI MacC MMPOTOHOB U HEUTPOHOB B SIApPE, a IS
JIETKHUX AJIEMEHTOB Macca siipa MEHbIIIE CYMMbI MACcC POTOHOB U HEUTPOHOB B
anpe. Ciie1oBaTenbHO, CYIIECTBYET PA3HOCTh MACC MEKy MAacCOM sIpa U CyMMOM
Macc MPOTOHOB U HEUTPOHOB, Ha3bIBaeMas AedeKTom Macebl. M =M, - (M, +
M,).
Tax Kax MEXy MAaCCOM U DHEPTUEN CYILECTBYET CBA3b £ = mCc?, TO PH JeNICHUN
TSKEJIBIX SIAEP U NP CHUHTE3€ JIETKUX SEP NOJDKHA BBIICIATHCS JHEPT s,
CyULIeCTBYIOIIas U3-3a JeeKTa Macc, U 3Ta SHEPTUsl HA3bIBACTCS IHEPruei CBI3N
aTOMHOIO siipa. E,., = mc?. Boijenenne 3T0i SHEPTUKM MOXKET IPOMCXOIUTh TIPH
AIEPHBIX PEAKLIHSIX.
SnepHasi peakuusi — 3TO NPOLIECC U3MEHEHUS 3aps1ia sIApa U €r0 MacChl,
MPOUCXOIAIINN IPU B3aUMOJICUCTBUU SAIpa C APYTUMU IpaMU WA
AJIEMEHTAPHBIMU YacTulaMu. [Ipyu npoTekaHuy iAEpHBIX PEAKIIUI BBITTOIHSAIOTCS



3aKOHBI COXPAHEHUS AIEKTPUUECKUX 3apsiIOB U MACCOBBIX YUCEIN: CYMMA 3APA008
(Maccoswvix yucen) si0ep u yacmuy, CMynaroujux 8 I0EpHyI0 peakyuio, pagHa
cymme 3apsi008 (MAcco8blx Yuces) KOHeUHbIX NPOOYKMO8 (s0ep u yacmuy,)
peaxyuu.

Hennasi peakums JeJieHUs — 3TO sJ€pHAs peakus, B KOTOPOH YaCTHLIBI,
BBI3BIBAIOIINE PEAKIUIO, 00pa3yI0TCs KaK MPOAYKThI 3T0H peakuuu. Heooxoau-
MBIM YCJIOBUEM JUIS PA3BUTHS LIEMTHOM peaKIny IeJIeHus sBIAeTCsS TpeboBaHue k >
1, tne k -— ko3P punmeHT pa3MHOKEHUSI HEUTPOHOB, T. €. OTHOILIIEHUE YUCIIa He-
TPOHOB B JAHHOM ITOKOJIEHWHU K UX YHCITY B IPEABIAYIIIEM TOKOJIEHUU.
CrocoOHOCTBIO K LIEMHOM SAepHOM peakiuu obnagaeT uzoron ypana > U. Ilpu
HaJIMYUH ONPENEIEHHBIX KPUTUYECKUX apaMeTpoB (KpuTuueckas Mmacca — 50 kr,
mapoBasi (popMa paguycom 9 cM) Tpu HEUTPOHA, BBIJICTUBIINECS MPU JICTICHUN
NIEPBOTO SApa MONAAA0T B TPU COCEIHUX, A1pa U T. 1. [Ipouecc uaer B Buje
LEMHOM peakIuu, KOTopasi IPOTEKAEeT 3a JI0JIM CEKYH/Ibl B BUJIE SEPHOTO B3PbIBA.
Heymnpasnsemas siaepHas peakius IpUMeHseTcsl B aTOMHbIX OoMOax. BriepBbie
pemm 3a/1a4y 00 yIpaBiIeHUU LIENHOW peakuei neneHus saep Gu3nk JHpUKO
®epmu. M ObLT M300peTeH sinepHbIi peaktop B 1942 1. Y Hac B cTpaHe peakTop
ObL1 3amyiieH B 1946 r. mox pykoBojictBoM U. B. Kypuarosa.

3apaua. Onpenenuts unciio N sijiep, pacmnaiamiuxcs B TeueHue Bpemenu: 1) t=1
MHH; 2) =5 cyT. — B paguoakTuBHOM u3otone pocdopa *2;sP Maccoit m=1 mr.

m=1mr SAEHCHMOCTE YHOIA ATOMOE 0T BpEMEHH!
t1 =1 mun =t ge
t2=>5cyr THCno pacHaEllHECA ATOMOE 38 EPEMA T

T1p=14.3 cyr =M (1-e™) | roe 3=ln2/T1p — mocToAuHaA pachama, Iy — 9HCOTO ATOMOE HadalbHEIR
Mi="

MOMEHT BpeMeRH =0
N2="1 ITo oopegenenutc My=mx>Iufu, toe m-wmacca obpasuma, My-gucoe Ascrafpo paBHOE
£.023% 10% mone™!, L-MonApHan Macca (B HAIlEM clIyHae L=320Monks Aua docdopal

Toma, coﬁnpaﬁ ECE EMECTE, HaXOOHM YHCIO PAcHaBITHHECA AToMOB 53 BRend t

[ In2 H
1—exp| —t = _
T1r2

Ilogcraemaen uHcaa (NepeEomd ONHOEREMEHHO BCE BEMHYHHE B cHoTeMy (CH),

mXNAX

M=HMyg x[l—exp—lxtn]:

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

=g3x10!%.

~f 43 -1
N o D10 wrx 6023 X107 mone l—exp[—5><24x3600c>< 0.693 ] =
32107 kr / moms 14.3% 24 % 3600¢

=4 11018




3ajaHns K peleHmIo:

10.

11.
12.

13.

14.

15.

Hamucate HegocTaromue 0003HaYCHUS B CICTYIOIICH sIIEPHOI peaKITiu:

?+ 1H1 —> 24Mg12 + 4H62

Hanucatp siepHyto peakifio, IpOUCXOoIIy0 Tpu 00MOapIMpOBKE JTUTHUS
’Liz mpOTOHAMH ¥ COIPOBOXKIAIOILYOCS BHIOUBAHUEM HEUTPOHOB.

Yepes kakoe BpeMs pacnajerca 80% aTOMOB palnOaKTUBHOTO U30TONA
xpoma °'Crys, ecriu nepuof mosaypacnana 27,8 cyrok?

OmnpezieNnTe HEPTUIO CBA3M B sape atoMa *Najj, eciu Macca MOCIIeTHErO
22,99714 a.e.m.

Hanucate HegocTaromye 0003Ha4eH sl B CJIEYIOIIEH sIIepHOM peaKInu:

? +%He, — 1°Bs + 'ng

Uepes kakoe Bpemsi pacnagercs 80% pamoHa, mepuoa moypacrana
KOTOPOTO cOCTaBiseT 3,8 CyTOK?

OnpeenuTe SHEPTUIO CBA3U Aapa atoMa ypana >>Uy,.

Hanucate HegocTaronye 0003Ha4eHMsl B CJIEIYIOIIEH sIIepHOI peaKInu:

2H1 + Y — ?+ 11’10

IIpu GomOGapaupoBke 6Gopa ''Bs OBICTPO ABMKYIIMMHCS IIPOTOHAMH
Ha0roAaeTcsl MpyU OJAMHAKOBBIX Tpeka oOpa3zoBaBiuxcs yacTull. Kakue 3To
yacTulbl? Hanummre siaepHyo peakiuio.

Kakas mois pamuoakTUBHBIX sjgep m3oroma “Cy pacmamaercs 3a 100 er,
€CIu ero nepuoj noiypacmnaaa 5570 net?

Brruuciure gedekt Maccesl sapa uzoromna **Nejo.

HamnucaTes HegocTaromye 0003HaueHUsl B CJICAYIONMICH sIACPHOM peaKIuu:
652113() + 11’10 — 7+ 4H€2

HamnucaTes HegocTaroye 0003HaueHusl B CJICAYIONMICH sIICPHON peaKIuu:
P8Hggo + 'ng — % Auze + ?

OnpeenuTh IEPUO I OIypaciaia pagoHa, €Cid 3a ONHU CYTKU u3 10°
aromoB pacnagaercs 1,75 - 10° aromoB.

Haiitu nedext macc ais sapa FCoy7.



16. Hamucars HemocTaonye 0003HaYE€HNs B CIEAYIOIIEH SIEPHON PEAKIUM:
K9+ 2?2 > HCax + 'Hy

17.  Bo uro npespatuthes 28Uy, mocie a-pacnana u AByxX B-pacnanos?



Jlutreparypa

1. OcHoBHas JquTEpaTypa:

1. ITanpiruHa, A. B. ®usuka [DnekTpoHHBIN pecypce] : madopartopHsiid npaktukym s CITO / A.
B. [Taneirnaa. — DneKTpoH. TeKcToBbIe nanHbie. — Capatos : [IpodoOpazoBanue, 2019. — 84
c.— 978-5-4488-0331-4. — Pexxum nocryma: http://www.iprbookshop.ru/86155.html

2. Jleryra, C. H. ®usuka [DnekTpoHHbIH pecypc] : yaeoHoe nmocodue / C. H. Jleryra, A. A.
Yakak. — DJEKTPOH. TeKCTOBbIe AaHHbIe. — OpenOypr : OpeHOyprckuii rocy1apcTBeHHBIN
ynupepcutet, ObC ACB, 2018. — 307 c. — 978-5-7410-1575-9. — Pexum nocrymna:
http://www.iprbookshop.ru/78852.html

3. ®usuka. Mexannueckue konebanus. COOpHUK 3a/1a4 ¢ pelIeHUsIMU [ DIIeKTPOHHBIN pecypc] :
3agaunuk st CITO / coct. B. K. JlanTeHKOB. — DIEKTPOH. TEKCTOBBIE NaHHBIE. — Caparos :
[TpodobpazoBanue, 2019. — 164 c. — 978-5-4488-0391-8. — Pexxum gocrymna:
http://www.iprbookshop.ru/86468.html

4.PomanoBa, B. B. ®usuka. [Ipumeps! perenus 3aaa4 [DneKTpoHHBIN pecypce] : yueOHoe
nocobue / B. B. PomanoBa. — DneKTpoH. TEKCTOBbIE JaHHbIe. — MuHCK : PecrryOnukanckuii
UHCTUTYT npodeccuonanbHoro oobpazosanus (PUIIO), 2018. — 348 c. — 978-985-503-737-9.
— Pexxum noctyna: http://www.iprbookshop.ru/84903.html

2. lono/iHUTeJIbHASA JUTEpaTypa:

1. Ky3nenos C.U. CnpaBounuk mo ¢usuke [DIEKTpOHHBIN pecypc]: ydueOHOe mocolue ist
CIIO/ CMH. Ky3ueuoB, K.M. Porosun— DOnekTpoH. TeKcToBble aaHHble.— CapaTos:
[TpodobpazoBanue, 2018.— 219 c— Pexum JI0CTyTIA:
http://www.iprbookshop.ru/66399.html.— DbC «IPRbooks»

2. HuxepoB, B.A. ®usuka 11s By30B: MEXaHUKa M MOJEKyJspHas ¢usuka : yueOHuk / B.A.
Hukepos. - Mocksa : M3narenscko-toprosast kopnopanus «J/lamkos nu K°», 20178. - 136

c. :tabn., rpad., cxeM. - ISBN 978-5-394-00691-3 ; To xe [DnekTpoHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=450772

3. Ky3pmuueBa B.A. Kypc nexuuit no obmeit ¢usuke. Yacte . Mexanuka u MosekynspHas
¢u3zuka [Dnexrponuslii pecype] / B.A. Ky3pmuuesa, O.A. [ToHoMOpeB. — DIEKTPOH. TEKCTOBbIE
naHHble. — M.: MockoBcKkasi TocyJapCcTBEHHas akajieMusi BOJHOro TpaHcnopra, 2019. — 107 c.
— 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/65845.html

3. UnTepHeT-pecypcebl:

www.alleng.ru/edu/phys.htm - oGpa3oBarenbHbIe pecypchl HHTepHETa — DusHka.
www.nuclphys.sinp.msu.ru - simepHas pu3ruka B MHTEPHETE

www.school-collection.edu.ru - enuHas kKojuteKIus TU(PPOBBIX 00pPa30BATENBHBIX PECYPCOB.
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