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

Metoauyeckne ykKa3aHUs NPU3BaHbl OKa3blBaTh IOMOIIb CTYJECHTaM B
W3YYEHUH OCHOBHBIX IIOHATUM, WJEH, TEOPUH U TIOJOKECHHM JUCIUILINHBI,
M3y4aeMbIX B XOJ€ KOHKPETHOI'O 3aHATHS, CIOCOOCTBOBATh PA3BUTHIO UX YMEHHH,
HaBBIKOB M TTPO(PECCUOHATIBHBIX KOMITCTCHITUH.

B nmanHOM y4yeOHOM IIO0COOMH COTJIACHO chenuduKe JUCHUIUIMHBI U
MPOMUCHIBAIOTCS:

1. IosicHuTeIbHAS 3aIUCKA

B pe3ynbTaTte ocBOCHUS y4eOHOUM AUCITUTIITUHBI 00YUYaIOIIUICS T0TKEH YMETh:
1) omnuceiBaTh U OOBICHATH (PU3MYECKUE SIBJICHUS M CBOMCTBA TEJN: JBHKCHUE
HEOECHBIX TEJ U UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA ra30B, JKUAKOCTEN U
TBEP/BIX TEN; AJCKTPOMArHUTHYIO HHIYKIUIO, pACIIPOCTPAHEHUE DIIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOMCTBA CB€TA; W3JIYUYEHHUE M TOIJIOLICHUE CBETa aTOMOM;
dhoToaddexr;
2) OTIMYaTh TUMOTE3bl OT HAYYHBIX TCOPHUH;
3) nenatb BHIBOJIBI HA OCHOBE SKCIIEPUMEHTAJILHBIX JIaHHBIX;
4) TpUBOIUTH TMPUMEPHI, MOKA3bIBAIOIIME, YTO: HAOIOJEHUS U DKCHEPUMEHT
ABJISIFOTCSI OCHOBOW JIJIS1 BBIABMIKEHHS TUIIOTE3 W TEOPUH, MO3BOJSIOT MPOBEPUTH
HUCTUHHOCTh TEOPETUYECKHX BBIBOJIOB; (pU3MUECKass TEOpUsl JA€T BO3MOXKHOCTD
OOBSICHSITh U3BECTHBIC SIBJICHUSI TIPUPOJIBI U HayuHbIE (DAaKThI, MPEICKA3bIBATh €IIIe
HEU3BECTHBIC SIBJICHUS,
5) TpUBOIUTHL MPUMEPHI MPAKTUYECKOTO HCIOJIB30BaHUS (U3UYECKUX 3HAHUU:
3aKOHOB MEXAHUKH, TEPMOJUHAMUKU U DJEKTPOJUHAMHUKUA B DHEPIrETHUKE;
pPa3JIMYHBIX BHJIOB DJJICKTPOMArHUTHBIX M3JYy4EHUN [ pa3BUTHS pPaguo U
TEJICKOMMYHUKAIIMA, KBAaHTOBOW (PU3MKH B CO3JIaHUU SIAEPHOM DHEPTETUKH,
J1a3€pOoB;
6) IPUMEHSTH MOJIYYCHHBIC 3HAHUS JIJIS pelieHus: GU3NIECKUX 3a71a4;
7) u3MepsTh pAn HU3UYECKUX BEIMYMH, TIPEACTABIISS PE3YyIbTaThl U3MEPEHUH C
YYETOM HX IMOTPEIIHOCTEM;
8) wuCcmoyib30BaTh NPUOOPETCHHBIC 3HAHUS W YMEHUS B IPaAKTHYECKOU
JEATEIIbHOCTH U MIOBCEHEBHOMN KU3HU;
B pesynbTaTe ocBoeHUs1 yueOHON TUCITUTUIMHBI 00YUYarOIIUICS JOJKEH 3HATh:
1) cmbicn moHsTHI: (U3MUYECKOE SIBJICHUE, THUIIOTE3a, 3aKOH, TEOpHUsl, BEIIECTBO,
B3aMMO/ICHCTBHUE, JIEKTPOMArHUTHOE T0JI€, BOJIHA, (DOTOH, aTOM, aTOMHOE SJIpo,
MOHU3UPYIOIINE U3ITyYeHUs, TIJIaHeTa, 3Be3/1a, rajakThka, BeenenHnas;
2) cMmbIch (PU3WYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHUJia, WMITYJIbC,
paboTa, MexaHUuecKasi SHEPIHsl, BHYTPEHHSISI YHEPTrusi, a0CONIOTHAS TeMIIEparypa,
CpelHsisi KWHETHYECKas JHEPrusi 4YacTUIl BEUIECTBA, KOJIUYECTBO TEILIOTHI,
AJIIEMEHTAPHBIN ANEKTPUYECKUN 3apsL;
3) cMbIch HU3UIECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TSATOTEHUS,
COXPAHEHHSI SHEPrUHU, UMITYJIbCa M JJIEKTPUUYECKOrO 3apsijia, TEPMOJUHAMUKH,
AIIEKTPOMArHUTHON MHIYKIHH, GoTodPdekTa;



4) BKJIaJl POCCUMCKUX U 3apyO€kKHBIX YUEHBIX, OKA3aBIIUX HAUOOJIbIIEE BIUSHUE
Ha pa3BUTHE (DUBUKU;

IIpakTuyeckas padora Ne 1 Tema
3aHATUA: DBBeJleHne B MeXaHHUKY.
OCHOBBI TMHAMHUKH.
Heab padoThI: 3aKpenuTh NOJIYYEHHbIE TEOPETUYECKHUE CBEICHHS 10 TEME
peleHreM 3a1a4, BIpaboTaTh MPAKTUYECKUE HABBIKU MO PEIICHUIO 3a7ad.
Teopernveckas yacTb:

[Ikana (;aT. scala — JECTHHIIA) — YaCTh MOKA3bIBAIOIIETO YCTPOHCTBA
CpelICTBa U3MEPEHUH, MPEACTABIAIONIAs COOON YIOPAIOUYEHHBIN Pl OTMETOK
BMECTE CO CBA3aHHOM C HUMH HyMEpAIMEH WU TEXHUYECKAasi OTMETKA HA IIKaJe
U3MEpUTENIbHOTO npubdopa. Lllkanel MOTYT pacnosiaratbCs 0 OKpY>KHOCTH, TyTe
WK npaMoi TuHuK. [lokazaHusa OTCUMTHIBAIOTCS HEBOOPYKEHHBIM [J1a30M MpPU
PACCTOSIHUSX MEXKIY JeseHussMU 10 0,7 MM, IPU MEHBIIUX — MPU MOMOIIH JTYTIbI
VI MUKPOCKOMA, JIJIS 10JIEBOM OLIEHKU JEJIEHUN IPUMEHSIOT TONOJIHUTEIbHBIE
IIKAJIbl — HOHUYCHI.

CrnenmyeT 3aMEeTUTh, YTO TEPMHH «ILKAJIa» B METPOJIOTHUYECKON TPAKTHKE
HMMEET, 110 KpailHEN Mepe, ABa Pa3IMYHbIX 3HaYeHUs. Bo-nepBbIX, MIKAI0W Wi,
TOYHEE, MIKAJION u3MepeHui (1Kanon GU3nIecKoi BEJIMUYMHBI) Ha3bIBAIOT
INPUHSATHINA 110 COTJIAIIEHHUIO TTOPSAI0K ONpeaeIeHUs] 1 0003HaYEHUSI BCEBO3MOKHBIX
MPOSIBJIICHUM (3HAUYEHUI) KOHKPETHOTO CBOMCTBA (BEIMYMHBI). BO-BTOPBIX, HIKAOM
Ha3bIBAIOT OTCYETHBIE YCTPONUCTBA aHAJIOTOBBIX CPEACTB U3MEPEHUM, ITO 3HAUECHUE
UCIIOJIb3YETCS B TAHHOM CTaThe.

KpyroByto nikany 4acoB, KypBUMETPOB M HEKOTOPBIX APYTHX MPUOOPOB
Ha3bIBAIOT LU (EepOIaTOM.

N3meputenbHbIi TpubOop - Haubosee pacIpOCTPAHEHHOE CPEJICTBO
U3MEpEeHUsI, MpeAHa3HAYCHHOE JIJISl BEIPAOOTKY M3MEPUTETHLHON HHGOPMAIINH B
dbopme, TOCTYITHOM /JIsi BOCIIPUSTHS HaOmoAaTeneM (oneparopom). Paznuuator
aHaJIOroBble, IU(POBbIE, TOKA3BIBAIOIINE, PETUCTPUPYIOLINE CAMOIUIIYIIHE,
neyaTaroume, HHTErpupyrolume, CyMMUPYIOIINE, CPABHEHUS.

OtcueTHOE YCTPOMCTBO (ILIKaNa U CTPEIIKA).

OTcueTHOE YCTPOMCTBO - YaCTh KOHCTPYKIIMU CPENCTBA U3MEPEHUS,
npeaHa3HaYeHHas JIJIsl OTCUYeTa MmokazaHuil. MoXeT ObITh B BHUJIE IIKAJIBI,
yKazaTes, JUCIlies, SKpaHa ocuuiorpada u T.11.

[ITkana - 4aCThb KOHCTPYKLUHU OTCUETHOTO YCTPOMCTBA, COCTOSAILAS U3
OTMETOK U YUCEJI, COOTBETCTBYIOLIMX IMOCIIEI0BATEIbHBIM 3HAUEHUAM U3MEPAEMOMN
BenUYMHBL. OTMETKH MOTYT OBITh B BUE Y€PTOUEK, TOUEK, 3yOII0B U TIP.
VYkazatenu MOoryT ObITh B BUJIE KaIlJIEBUAHBIX, HOXKEBUIHBIX M CBETOBBIX CTPEJIOK.

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

IMOJIOKCHUA HYJIA. Ecnu «0» HaxoOWTCA B HCHTPC IIKAJbI, TO TaKas ABYCTOPOHHSIA
IIKaJIa Ha3bIBACTCA CHMMCTpPI‘{HOP'I. [Mxane1 XApPAKTCPHU3YIOTCA YUCIIOM ﬂCH@HHﬁ,



JUIMHOM AENEeHUs, IEHOM AENEeHUs, QUalla30HOM MOKa3aHUM, AUana3oHoM
WU3MEPEHUN U TIPEAEIaMU U3MEPEHUN.

Jlenenue - 3T0 MPOMEKYTOK MEXIY JBYMS COCETHUMHU OTMETKAMU IIKAJIbI.
JlnuHa neneHus - 3TO pacCTOSHUE, U3MEPEHHOE MEXITY OCEBBIMHU JIBYX COCETHUX
OTMETOK IO BOOOpa)kaeMoil TIMHUM, MPOBEICHHON Yepe3 CepeIMHbI CaMbIX
KOPOTKHX OTMETOK IIKAJIbI.

JlnamasoH moKa3aHuii - 3TO 001aCTh 3HAYCHUH IIKAJIbI, OTPAHNYCHHAS
HaYaJIbHBIM U KOHEYHBIM 3HAUCHUSAMU. J[Mana3oH u3MepeHuu - 370 00JIacTh
3HAYEHUH BEJIMYUH, JJIs1 KOTOPO HOPMUPOBAHA MPEIENbHAS JOMYCTUMAs
norpenHocTh. [Ipeaen uamepenus - 3To HauOOJIbIlIEe UM HAMMEHBIIIEE 3HAYCHUE
nuanasoHa u3Mepenus. Ha kaxxom auana3zoHe npubop UMeeT JBa mpejena: -
BEPXHUU IIPEEII, -HUKHUM TTPeIelL.

LleHa neneHus - 3TO Pa3HOCTh 3HAYEHU BEJIMYHUH, COOTBETCTBYIOLIUX JABYM
COCEJJHUM OTMETKaM IIIKaJIbI.

[lepen Tem, Kak HAXOAUTH LICHY JICJIICHUSI, BHUMATEIbHO PACCMOTPUTE Cam
puOOp: UTO OH U3MEPSET, B KAKUX CAMHUIAX, €T0 UCIIPABHOCTh. ITO MO3BOJIUT
HapUCOBATh MOJIHYIO KAPTUHY MPOBOMMOIO OIbITA 110
ONPENECTICHHUIO TOW WJIM MHOM BeNMYUHBI. HaiiauTe Ha mikane
JIBa OIDKANUIIUX IITPUXA, BO3JIE KOTOPHIX HAMMMCAHBI
YUCJIOBBIE 3HAYCHUS BEIUYUHBI. [locunTaiiTe CKOJIBKO MEXKITY
HUMH JICJICHUH (HO HE IITPUXOB).

Ha sTtom pucyHnke B kpyrmHOM MaciiTabe nmokasaHa
nIKkajia MeH3ypku. OnpenennuM HeHy IeJICHUs] MEH3YPKH.

a) BbIOMpaeM orudpoBaHHbIie mTpuxu 16 u 12

0) MeXIy HUMU 4 nieneHust (MpOMEeXyTKOB) 0

B) BoruncisgeM: (16 - 12) : 4nenenust = 1 /nen.
Otger: 1ieHa Aenenuii = 1 /nen.

16

12

TITTTIT |

[lena neneHuii MIKaJbl W3MEPUTETBLHOTO NpHOOpa - BakHas (QuanyecKas
BenuunHa. C Hell Bbl OyzieTe CTaJKUBaThCsl O4€Hb YacTo. [loatomy chopmynupyem
IIPABUJIO JJIsl €€ BBIYMCIICHUS.

YToOb! NOJCYUTATD LIEHY ACJICHUH IIKAJIbI, HY>KHO:

a) BbIOpaTh Ha IIKaJIe JABA OJIMKANIIMX OU(PPOBAHHBIX MITPHUXA; 0)

COCYMTATh KOJIMYECTBO AEJICHUN MEXKY HUMHU;

B) pa3HOCTb 3HAUYCHHI OKOJIO BBIOPAHHBIX IITPUXOB Pa3/IeIUTh Ha KOJUYECTBO
JICJICHUM.
3aaHns K peleHmIo:
Onpenenure XapaKTEPUCTUKH MITKAJT CIETYIONTUX U3MEPHUTEIBHBIX TPUOOPOB:
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Petienrie pekoMeHAyeTCsl TPOU3BOIUTD B CIEAYIONIEH MTOCIEA0BATEIbHOCTH:
1. IleHna geneHus MIKAJIbI

2. ITpenenbl mikaibl

3. IlorpenrHoCcTh U3MEPEHUS

4. 3anummTe pe3ysbTaT U3MEPEHUN

OTBeThTE HA CJIeAyIOLIE BONIPOCHI:

1. Yro Takoe mkana u3MepuTeIbHOro mpubdopa?

2. Kakue uzmepurenbHble MPUOOPHI U3 MIKOJIBHOTO Kypca ¢pu3nku Bl 3Haete
(Ha30BUTE HAMMEHOBaHUE MPUOOPA U KaKYyI0 (PU3NYECKYIO BEIMUYNHY UM
U3MEPSIOT);

Ha xakue aBe rpynmsl MOKHO pa3/ieIUTh BCE U3MEPUTENIbHbIE TPUOOPHI?
Kak onpenenuts 1eHy AelieHus U3MEPUTEIBLHOro pudopa?

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
pelleHreM 3aj1a, BbIpadoTaTh MPAKTUIECKUE HABBIKH IO PEIICHUIO 3a/1a4.
Teopernyeckas yacrb
KunemaTuka — pasfen MEXaHUKH, W3YYaIIUd MaTeMaTHYecKoe OIMUCaHHe
(cpeacTBaMH TE€OMETpPUH, anreOpbl, MaTEMaTHYECKOrO aHaju3a...) JIBUKCHHS
UJCAIM3UPOBAHHBIX Tell (MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE Telo,
ujieanbHasi )KUJIKOCTb), 0€3 PaCCMOTPEHUS TPUYMH JIBHXKEHHSI (MACChl, CUJI U T. 11.).
HcxoiHbIE NOHATHSI KWHEMATUKN — MPOCTPAHCTBO U BpeMs. Hanpumep, ecnureno
JIBUKETCSI 1O OKPYXKHOCTH, TO KHHEMAaTHKa IIPEICKa3blBa€T HEOOXOINMOCTb
CYILIECTBOBAHMS IIEHTPOCTPEMUTEIBHOTO YCKOPEHUsSI 0€3 YTOUHEHHS! TOro, KaKylo
IpUpPONYy MMEeT Cuila, €ro mnopoxjparmomas. lIlpyumHaMu BO3HUKHOBEHHS
MEXAaHUYECKOTO JBW)KEHHUSI 3aHUMAETCA APYrod pa3fen MEXaHUKH — JIMHAMHKA.
['maBHOW 3amayell KWHEMATHUKH SIBJISETCS MaTeMaThdyeckoe (ypaBHEHHUSMH,



rpa¢pukamMy, TabIUUAMU U T. I1.) OIpPENEICHHE IOJIOKEHHUS U XapaKTEepPHUCTHUK
JIBUKEHHMSI TOUYEK WIM Tel BO BpeMeHHU. JIroboe IBMKEHMsI paccMaTpuUBaeTCs B
ONPENENIEHHON CHUCTEME OTCYETa. TakKe KHHEMAaTHKa 3aHUMAETCs HU3Y4EHUEM
COCTABHBIX JBWKEHUU (IBHKEHUW B JBYX B3aHMMHO MEPEMEIIAIOIINXCSA CHUCTEMAX
OTCUETA).

YCKOPEHME. PABHOYCKOPEHHOE ABUKEHUE

Pasnoycxopennvim Ha3bIBa€TCs IBUKEHUE, IPU KOTOPOM CKOPOCTh TeJia 3a JIIoOble
paBHBIE IPOMEKYTKH BPEMEHU U3MEHSETCS OJMHAKOBO.

Ycrkopenuem mena Ha3bIBaIOT OTHOLIEHUE U3MEHEHUS CKOPOCTH TeJla KO BPEMEHH,
3a KOTOPOE 3TO U3MEHEHHE ITPOU3O0ILIO.

Yckopenue xapakTepusyeT ObICTPOTY U3MEHEHHUS CKOPOCTH.
7-7,
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YCKOpCHHe - BCKTOpHAas BCJIIMYMUHA. Ono ITIOKAa3bIBAaCT, KaK N3MCHACTCA

MIHOBEHHAs! CKOPOCTh T€EJNA 3a €IUHHIY BPEMEHH.
3Hasi Ha9aIbHYIO CKOPOCTH TelIa H er0 yCKopeHue, 13 GopMyist (1) MOXKHO HaifTh
CKOPOCTB B JIF000H MOMEHT BpeMeHH: ¥ = Fo + & (2

JIJ1st 5TOTO ypaBHEHHE HYKHO 3aMKMCATh B IPOEKIMAX HA BHIOPAHHYIO OCh:
Vi=Voxt axt

I'paduKOM CKOPOCTH IIPH PABHOYCKOPEHHOM [BUKEHUM SBIISETCS
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NEPEMEIIEHUE U TYTh IIPU IPSIMOJIMHEHHOM

PABHOYCKOPEHHOM JIBUKEHUUA

[Ipeanonokum, 4To TENO COBEPUIMIIO MEPEMEILEHHUE 3a BPEMS t, IBUTasCh C

yckopenueM . Ecin ckopocTh u3MensieTcs ot Fo0 ¥ u yuuThIBas, uTo,
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Ncnonb3yst rpaduk cCKOpoCTH, MOKHO ONPEICTUTh MPONIECHHBIN TEIOM 3a
M3BECTHOE BPEMS MYTh - OH YMUCIICHHO PAaBEH IUIOIIAN 3aIITPUXOBAHHOU
TTOBEPXHOCTH.



iy |

= Uy (1) s

e 4
Gl .l).'" /r/}"'"
c 7 ’/ / o // /// 3

"’j;;//’* %‘ / 7 ’:;f, /
L /f’/%?’//r’ 0
o

;
CBOBO/IHOE HAZ[EHI/IE TEJI

JIBr>keHue Ten B 0€3BO3yIIHOM NPOCTPAHCTBE MO/ IEUCTBUEM CHIIBI TSKECTH
Ha3BIBAIOT C60000HbIM NAOCHUEM.

CBo0O01HOE TIaJICHHE - 3TO PABHOYCKOPEHHOE JIBMKEHHUE. Y CKOPEHHE CBOOOHOTO
MMaJIcHUS B JAaHHOM MecTe 3eMJIH IIOCTOSIHHO I BCEX TEJ U HE 3aBUCHUT OT MACCHI
HajaroIero Tena: g = 9,8 m/c?

Jlns pereHus pa3IMyHbIX 3a7a4 u3 pazjaena "Kunemarnka" HeoOX0 UMbl JBa
YpaBHEHHS:

(T

3amayalNel: Teno, ABUTasch paBHOYCKOPEHHO M3 COCTOSIHUSA IOKOSI, 32 IIATYIO
CEKYHly IpouuIo nyTh 18 M. Hemy paBHO yCKOPEHHE M KaKOW MYTh IPOLLIO TEJIO
3a5c?

a Ug Vi
Vo =0, =0 —e= | —= —
ty=dc @ Sestty $s00
ty=ic P 2t
F=18 A, g : -
a-735-7 ) | 0 ; S5 x
¢ cat

X=Xy + Vgt +

3a MATYIO0 CEKYH/Iy TEJIO MPOILIO IYTh S = S5 - S4 M S5 U S4 - PACCTOSHHSI,
NPO¥IEHHBIC TEJIOM COOTBETCTBEHHO 3a 4 1 5 C.
S )
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2567 —16e”

2 2
55— 4Mfc2- 250 50

=4uic?

OTBeT: TeJo, ABUrasch ¢ yckopenueM 4 m/c?, 3a 5 ¢ mpommo 50 .
3ajjaHns K peleHmIo:
1. JIBmxkeHue Ten 3aaH0 ypaBHEHUAMU: X; =3t, X, =130-10t. Korga u roe onun
BCTpETATCA?
2. Ilpy paBHOYCKOPEHHOM TMPSIMOJIMHEHHOM JIBIDKEHHMHM CKOpPOCTh Karepa
yBenuuminack 3a 10 ¢ ot 2 m/c g0 8 m/c. UeMy paBeH IyTb, IPOIACHHBIHI
KaTepoM 3a 3TO BpeMs?



3. Yckopenue 1maidbl, COCKaab3bIBAIOIICH C IJIaKOM HAKJIOHHOM IUIOCKOCTH,
paso 1,2 m/c> . Ha sToM cmycke €€ CKOpPOCTh yBeIMYMIach Ha 9m/c.
OnpenenuTe NOJHOE BpeMsl CITyCKa a0kl C HAKJIOHHOM MIOCKOCTH.

4. KameHb OpoIIeH C HEKOTOPOMl BBICOTHI BEPTUKAIBHO BHU3 C HaYaJdbHOM
ckopocThio 1M/c. KakoBa ckopocTh kamHs depes 0,6 ¢ mocie Opocanus?

5. MOTOUMKIUCT, IBUTAsCh IO XOPOLIEH JOPOTe C TOCTOSTHHOM CKOpocThio 108
KM/4, mpoexai 4/7 Bcero mytu. OCTaBIIYIOCS YacTh IyTH IO TJIOXO0M Jopore
OH Ipoexall co cKopocThio 15 M/c. KakoBa cpeliHssi CKOPOCTh MOTOLMKIIMCTA
Ha BCEM MyTH?

6. ABTOMOOWJIb JBUTAJICS 1O OKPYKHOCTH. [10JIOBUHY IJTMHBI OKPY>KHOCTH OH
poexan co CKOpocThio 60 KM/4, a BTOPYIO — €Xal co CKOpocThio 40 Km/d.
Yemy paBHa CpeaHsst CKOPOCTH aBTOMOOUJIS?

IIpakTnueckast padora Ne 3
Tema 3ansiTusi: 3aKOHBI COXpPAHEHUSI B MEXaHUKE.

Heab padoTbI: 3aKpENUTh MOJYYECHHBIE TEOPETHUYECKUE CBEICHUS IO TEME
pelIeHneM 3aj1a4, BEIpaboTaTh MPaKTUUCCKUE HABBIKK IO PEIICHUIO 3a/1a4.
Teopurnueckas yactb

JluHamuka wucciaeAyeT NPUYMHBI JABMXKEHUS Teid. M3BecTHo, 4To r000e Temo
HM3MEHSIET CBOIO CKOPOCTh B PE3yJibTaTe B3aUMOACHCTBHUS C ApYyrumMu Ttejaamu. Cuna
€CTh XapaKTepUCTHKa B3aumojercTBus. OObIyHO cuia obo3Hauaercst OykBou F .
Ecin Ha Teno nerMcTByeT HECKOJBKO CHJI, TO OHU CKIIAABIBAKOTCS KAK BEKTOPHI.
CyMMa Bcex CuII IEHCTBYIOIIUX Ha TEJI0, Ha3bIBAETCA PaBHOAEHCTBYIOMIEH R

R=F+F,+F+..

Macca ectb xapaktepucTtuka HHEpTHOCTH. OOBIYHO Macca 0003HavYaeTcsi OyKBOU
m. Macca — cyThb CKaJIsIp, CWjla — CyTh BEKTOpP. B OCHOBE NTMHAMUKH JIe)KaT TpU
3akoHa HerotoHa. IlepBriit 3akoH HproTOHA yTBEpKIaeT, 4YTO CYIIECTBYIOT TaKHE
CHUCTEMBI OTCUETA, B KOTOPBIX, €CIIM HA TEJIO HE JEUCTBYIOT HUKAKME BHEIITHUE CHUJIbI,
OHO JIBMIKETCS PABHOMEPHO U MPSIMOJIMHENHO. Takue CUCTEMBI OTCYETAHA3BIBAIOT
VHepLHuaabHbIMU. BTopoii 3akoH Her0TOHA yTBEpKAAET, YTO, ECIIM HA TEJIO MAaCCOU
m nefictByet cuia F, To yckopenue Tena, a 6yeT paBHO

I
a=—.
m
Tpetuit 3akoH HploTOHA yTBEpXKIaeT, 4TO, €CJIM Ha TeIO0 A CO CTOPOHBI Tena B

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

pu4YeM Fpa == Fap .

Buaebl cui:

1. Cuna ynpyeocmu. Jta cuiia BOZHUKAET Ipu aedopmaiuu tena. CBONCTBO CUITBI
ynpyroctu F TakoBo, 4to npu Heboapmux Aedopmanusx Ax , F nponopuuoHaibHO
AX u HarpaBiieHa ipoTuB jeopmaruu. Kosaddbumment



IPONOPLUMOHATIBHOCTY K HOCHUT Ha3BaHUE KOIPPUIMEHTa KECTKOCTU. Takum
o0Opa3zom,
F =—kAx
2. I'pasumayuonnas cuna. I3BECTHO, UTO BCE Te€NA MPUTITUBAIOTCS APYT K IPYTyY C
cwioil F nponopuroHanbHON Macce Kakoro Tejaa m; U my 1 o0paTHO
IPONOPLMOHATILHON KBaipaTy paccTosiHUs R Mexay Tenamu.
F=GgA2
R2

G =6,672-10""! Hm?/xr?.
rae Ry — pamuyc 3emnu, M — macca 3emiid. Y cKopeHHe CBOOOJHOTO NaJcHUS g
HE 3aBUCUT OT MAacCChl MPUTATMBAEMOIO TeJjla, MOATOMY BCE Tela MNajarT ¢
OIMHAKOBBIM ycKkopenueM. Ha mosepxnoctu 3emnn, rae H pasro Hymo, g=9,8 m/c?.
3. Bec mena. Becom Tena P HazpiBaloT cuily, KOTOpas IaBUT Ha OIOpPY WIH
pacTAruBaeT MojBeC. JTa Cuia BOOOIIE MPUIIOKEHA HE K TEely, a K ONOpe WU
MIOJIBECY; Ha TEJIO K€ ICUCTBYET HOPMAaJIbHAS PEaKIIHsI OTIOPHI WIIH CHJIAHATSHKCHHUS
HUTH. Bec Terna MoXXeT OBITh paBEH CHIIE TSKECTH, a MOXKET ObITh U HE paBEH.
Hanpumep, eciiv T€I0 J€KUT HA TOPU30HTAIBHOU IIOCKOCTH, TO BEC TeJla pPAaBEH
CHUJIE TSXKECTH, @ €CJIM HAa HAKJIOHHOM, TO HET.
4. Cuna mpenusa. Cunonl TpeHus Frp Ha3pIBalOT CUIIy, KOTOpPAs IPEMATCTBYET
JBUKEHMIO, T.€. HallpaBJIeHA IPOTUB CKOPOCTH, U paBHA

Xoxa padoThI:

3amava. ['py3bl oauHakoBOM Macchl (m;=m;=0,5 Kr) COEAUHEHbl HUTHIO H
NEPEKNHYThl Yepe3 HEBECOMBIA OJIOK, YKPEIUICHHbI Ha KOHIE ctoia (puc. 2.1).
Koaddumment tpenus rpyza m, o cron u =0,15. IIpenedperas tpeHuem B O10Ke,
OTIPEICTUTh: a) YCKOPEHHUE, C KOTOPHIM ABMKYTCS TPY3bI; 0) CHITY HATSKCHHS HUTH.
HMano: m;=m»=0,5 xr; u =0,15.

Haiitu: a, T.

N
Pemenue 4
T
ITo BTOpOMY 3aKk0HY HbIOTOHA ypaBHEHUS F. l:
JIBUKEHHS TPY30B UMEIOT BUI: T
kJ
ma=mg-T, m,g
mya =T —/m,g;
m,a+mga:mlg—ﬂrnzg,OTKyﬂa mg
_ Puc. 2.1 1
oo (m—pmy)g _ (05-015-0598 _
m, +m, 0,5+ 0,5 M/Cz;

T=m(g—-a)=05098-417)=282
OtBer: a=4,17 m/c?, T=2,82 H.



Conep:xanue or4yera, popma u npaBusia opopMJaIeHUsI 0TYETA O BHINOJIHEHHOMN
pabore: ycTHOe coobiienue. [loaroroka yctHoro cooduienus. OneHka peleHHbIX
3a1ad.
[{ens paboThI:
— Hay4YUTHCS CaMOCTOSITEIIEHO noI0upaTh uHpOpMaITHIo,
CUCTEMATU3UPOBATh U OPOPMIIATH B BUE COOOIIEHHUS 10 33JJaHHOU TeMe;
- MOJIYYUTh OIBIT YMEHUS MTyOJIMYHO BHICTYIATh.

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

3aiaHud K pelieHuIo:

1. Ilocne ynapa TEHHUCHOW PAKETKOM MSYHMK MAacCOU 5 T MOJYyYHII YCKOPEHHE
12 m/c* Kakosa cuna ynapa?

2. JIBe cumbl mo 200 H xaxxnas manpasiaens nox yriaom 120° gpyr k apyry.
Haitgure paBHOAEHCTBYIONIYIO CUITY.

3. Ilox neiicTBEM HEKOTOPOU CHIIBI IEPBOE TEJIO MPUOOPETAET YCKOPEHUE a.
ITon neiicTBHEM BIBOE OOJIBIIICH CHIIBI BTOPOE TEJIO NMPHOOpETACT
YCKOpEHHUE B 2 paza MeHblle, 4eM nepBoe. Kak oTHOCUTCS Macca mepBoro
TeJia K Macce BTOPOro?

4. Ecnu npyXHHa U3MEHUJIA CBOIO JIJTMHY Ha 6 CM MO IEUCTBUEM I'py3a
Maccoii 4 Kr, TO Kak Obl OHA pacTsAHYJIach 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, IpOeXa 1o
TOPU30HTAIBHOM Jopore 10 octaHoBKU 20 M 3a 10 ¢. Haiigure cuity TpeHus.

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

eab padoTbI: 3aKpENUTh TOJYYEHHBIE TEOPETUUECKUE CBEIACHHUS [0 TEME
pelieHreM 3a7ad, BbIpaboTaTh MPAKTUYECKHUE HABBIKU 110 PEILICHUIO 3a/ay.

Teopurnueckasi 4acTb
JHeprusi — yHUBEpcalbHas Mepa pa3IMYHbIX (OpPM JBUKEHHUS MaTepUaIbHBIX
00OBEKTOB M MX B3auMozeicTBusA. KomuyecTBEeHHON XapaKTepUCTHUKOW mpolecca



oOMeHa Hepruer Mexay B3auMOJAECHCTBYIOUIMMH TeJaMH SIBISIETCS (pU3nUecKast
CKaJIsIpHasl BEJIMYHMHA — padoTa CHUI.
MomHocTh — ¢u3nyeckas CKalspHas BEJIMYMHA, XapaKTePU3YIOIIas CKOPOCTh
COBEpIIEHUS PAaOOTHI:

_da

dt

MoIHOCTE, pa3BuBaeMasi CUJIOW B JTaHHBIA MOMEHT BPEMEHH, PaBHA CKAIIPHOMY
IIPOU3BEJCHUIO BEKTOpPA CWJIBI Ha BEKTOP CKOPOCTH, C KOTOPOW IBHIKETCS TOUYKA
IIPUJIOKEHUS OTON CUIIBL:
KoHcepBaTuBHasi cuja — cuiia, paboTa KOTOPOH NpU MEPEMEIICHUH U3 OJHOTO
IIOJIOKEHHMS B IPYrO€ HE 3aBUCUT OT TPACKTOPUU IEPEMEIIECHUS, a 3aBUCUT TOJIBKO
OT HA4YaJIbHOIO M KOHEYHOIrO MOJjoxeHuil Tena. CuiloBoe Iosie, B KOTOPOM
KOHCEPBAaTHUBHbBIE CUJIbI COBEPIIAIOT pA0OTY, HA3bIBAETCS MOTEHIHAJIbHBIM IOJIEM.
KuHeTn4yeckass »JHeprusi - MEXaHMYECKass DSHEPIrHs BCSIKOrO CBOOOIHO
JBUKYLIETOCS TENA, YUCIEHHO paBHas paboTe, KOTOPYIO COBEPLIAIOT AEHCTBYIOLIUE
Ha TEJIO CWJIBI IIPU €ro TOPMOXKEHUHU 10 TIOJIHOU
OCTaHOBKH:

mv?

Ek:A:

IloTeHuMaJbHAsE HJHEPrusi — OTO MeXaHWYecKas DHEPTrusi CHUCTEMBI Tel,
ompenesseMasl X B3aUMHBIM PacIiOOKEHUEM 1 XapaKTepOM CUJI B3aUMOJIEHCTBUS
MEXTy HUMHU.

OTtcrofa, Kak 4aCTHBIC CIIy4au, OMPEACIAIOTCS: a) MOTCHI[MAIbHAS dHEPIHs Tela
MacCOH m Ha BBICOTE /1

E, = mgh:;
0) nNoTeHIMaIbHAS SHEPTHS YIIPYTroAe(POPMUPOBAHHOTO TeJa
kXZ
E =

" 2
riae k — kodPUImMeHT ynpyrocts (sl Ipy>KUHBI — 5KECTKOCTb).
IHonmHasi JHeprusi MEXaHWYECKOW CHCTEMBI — paBHA CyMME€ KHHETHYECKOU H
MOTECHIIUAIBHOM YHEPTUM: W — £, + £,
MexaHnueckue CUCTEMBI, Ha Tela KOTOPBIX JEUCTBYIOT TOJIBKO KOHCEPBATHBHBIC
CWIbl (BHYTPEHHUE U BHEIIHUE) HA3bIBAIOTCS KOHCEPBATUBHBIMHU cucTemMamu. B
TaKUX CHUCTEMAaX BBINOJHAECTCS 3aKOH COXPAHEHHMS] MEXaHMYECKON IHEPIruu:
E, + E, =W =const,
T.C. MOJIHAA MeXaHH4YecKasi JHePrus KOHCEPBATUBHOM CHCTEMBbI CO BpeMEHeM
He U3MEeHseTCo.

Xoxa pa6oThi:

3agaya 2. ABTOMOOMWIH Maccol 1,8 T ABMKETCS B rOpPY, YKIOH KOTOPOH COCTaBJIsIeT
3 M Ha kaxapie 100 m mytu (puc. 2.3). OnpenenuTs: a) paboTy,COBEpPIIAEMYIO
JIBUTATEJIEM aBTOMOOWJIS Ha MyTH 5 KM, eciii ko3 duiineHt tpenusipasex 0,1;

0) pa3BUBaeMylO JIBUTaTelieM MOIIHOCTb, €CJIU HW3BECTHO, YTO ATOT IMyTh OBLI
MPEOJIOJIEH 3a 5 MUH.



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

Haiitu: 4, P.

Pemenue

A= FIS —+ Fmps’ FI[G

A
F, =mgsina, F,, = #mg cos &; A =mgs(sin & + 4 cos &); A = mgs(sin & + 1 cos &); ¢
[ToxcTaBiss YuCIOBBIE JaHHbIE, momyuum: 4 = 11,5-10° Ix, P = 38,3-10° Br.
OtBer: A= 11,5 M]Ix, P = 38,3 kBT.

Coaep:xxanue otuera, popMa U NPaABHJIA 0(POPMJICHUSI 0TYETA O BHINOJHEHHOM
padote: ycTHOe cooOuienue. [loaroroska yctHoro cooduenus. OLeHka peneHHbIX
3a11ay.
[enb paboOTHI:
- HAay4YUThCS CaMOCTOSITEIIEHO no0upaTh uH(pOpMaIuIo,
CUCTEMATU3UPOBATh U O(POPMIISITH B BUAE COOOIIEHHUS 10 3aJaHHOUN TEME;
- MOJIYYHUTh OIBIT YMEHUS MyOJINYHO BHICTYNATh.

3aganuss W BoOmpochbl s (OPMUPOBAHUSI W KOHTPOJISL BJIaJIeHUSA
KOMIIETCHLIUSIMH.

3ajjaHns K peleHmIo:

1. /IBa miapuka maccamu 2 U 4 KT IBUTAIOTCA CO CKOPOCTSIMU COOTBETCTBEHHO
5 u 7 M/c. Onpenenutb CKOPOCTHU MIAPOB MOCIJE MPSIMOTO HEYNPYTOTo yaapa
B cllydasx: a) OoJbIIMI 1ap JOTOHSET MEHBIIWW; O) Mapbl ABUTAIOTCS
HaBCTpEUy APYT APYTY.

2. Onpenenuts paboTy, COBEpIIAEMYIO MPHU MOoAbEME rpy3a maccoit 50 Kr mo
HAKJIOHHOM IUIOCKOCTH ¢ yrioM HakioHa 30° k ropusonTy Ha paccrosaue 4
M, €CJIi BpeMs MoJbeMa cocTaBiisieT 2 ¢, a koaddunuent tperus 0,06.

3. C OamHu BbICOTON 35 M rOpU3OHTaNBHO OpollneH kameHb maccoit 0,3 Kr.
[IpeneOperasi CONPOTHBICHHEM BO3/yXa, OMPEICTUTh: a) CKOPOCTh, C
KOTOpPOM OpoOIIeH KaMeHb, €ClIM 4Yepe3 | ¢ Iocjae Havala JIBHXKCHHUS €ro
KUHeTH4Yeckas sHeprus paBHa 60 [[x; 0) MOTEHIMATBLHYIO YPHEPTUIO KaMHS
yepes | ¢ mociie Hayalia IBUKEHUSL.

4. Tlyns maccoit 10 1, jereBmIasi TOPU30HTAIBLHO CO ckopocThio 500 wm/c,
[oIagaeT B OaJUTMCTUYECKUI MAaSTHHUK JUIMHOM | M M Maccol 5 Kr u
3acTpeBaeT B HeM. OnpeneNuTh yrojl OTKIIOHEHHS] MasSTHHKA.

5. Kamenn maccoii 0,2 kr 6pocunu o yriaom 60° Kk TOpU30HTY €O CKOPOCTBIO
15 m/c. HaliTu KuHETHYECKY10, MOTEHIIMAIBHYIO U MOJIHYIO SHEPTUIO KaMHSL:
a) crmycTs 1 ¢ mocie Hadaja JBYOKCHHs; 0) B BBICHIEH TOYKE TPACKTOPHUHU.
ConpoTuBIiIeHHEM BO3/1yXa NPEeHEOPEUb.

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



Tpennem Tena o Bo3ayx TmpeHeOpeub. CpaBHUTH 3Ty DHHEPIrUIO C
MEpPBOHAYATILHON DHEPTUEH TEa.

IIpakTHuyeckas padora Ne 5
Tema 3ansaTusi: OCHOBBI MOJIEKYJISAPHO-KHHETHYECKOW TeOpUH.

He.]'[b pa60T1>1: 3aKPCIIUTD IMOJIYYCHHBIC TCOPCTUICCKUC CBCACHUA 110 TCMC
pemICHUCM 3a1a4, BBIpa6OTaTB MMPAKTHUYCCKNEC HABBIKHA 10 PCIICHUIO 3a1a4.

Teopurnueckasi 4acThb
B ocHOBe MOJIEKYyIApHO-KMHETHYECKOM TEOPUH JICKAT TPU OCHOBHBIX MOJIOKCHUS
1. Bce BemiecTBa — *KUAKKUE, TBEPbIC U Fa3000pa3HbIe — 00pa30BaHbl U3
MEJIbYANIINX YaCTHUI] — MOJICKYJI
2. ATOMBI M MOJICKYJIbI HAXOSTCS B HEMPEPHIBHOM XaOTHICCKOM JIBIYKCHUH.

Macca oHO0# MOJIEKYJIbI My BbIpaxkaeTcs (hopMynoi

5 — M

0 - i
Ny
KoyimuecTBOM BellleCTBa V Ha3bIBAETCA OTHOIICHUE YKCIIa MOJIEKYI N K UMCITy
ABorajipo Nj :
M
V=,
N,

KonnenTparueii MoJIeKysI n Ha3bIBa€TCS OTHOIIICHHUE YKcia MOJIeKya N B 00beMe
V k aTomy 00beMy V:

v
JlaBneHue p MO>XKHO BBIPa3uTh Clieayromen Gopmymoi

—lm n<v2>
P 3 0

OTO ypaBHEHHE HOCUT Ha3BaAHHE OCHOBHOTO YPABHEHMS MOJIEKYJISIPHO
kuHetnueckoi Teopun (MKT) razoB. 910 ypaBHEHHE MOXKHO MEPENUCATh B BUJIE
CpenHsast KHHETHYECKas SHEPTUS

3
(EK)_EkT ;

n=

rne k—mnocrosgunas boabiMana.
ypaBHeHUe MeHeneeBa-Knaneiipona

m
pV =—RT , R:kNA:8,3lﬂ-
M Mot <K
rae — YHHBEpcajbHas ra3oBas

IIOCTOSAHHAs.

Xox padoThI:



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

uv 0.2 xr/mous - 100 moms
m=pV =pv; V== ;
MY p 13600 xr/m”

Otser: V = 0,0015 M.

~0,0015 m’,

Coaep:xanue otuera, popMa U NPaABUJIA 0(POPMJIEHUSI 0TYETA O BBHINOJHEHHOM
padote: ycTtHOe cooOuienue. [loaroroska yctHoro cooduenus. OLueHka peneHHbIX
3ajay.
Ilenb pabOTHI:
- HAy4YUTHCS CaMOCTOSITEIIBHO noa0upaTh UH(pOpMaIHIO,
CUCTEMATU3UPOBATh U O(POPMIISITH B BUE COOOIIEHNUS 10 3aJaHHOU TEME;
- HOJIyYUTh OIBIT YMEHUSI yOJIUYHO BBICTYIATh.

3allaHHSI H BOIIPOCHI JIA (l)Ole/IpOBaHI/ISI H KOHTPOJA BJAACHHUA
KOMIICTCHIIUAMM.

3ajjaHNs K peleHuIo:

1. B 6amnone maxoautcs 600 r Bogopoaa. Kakoe KoaudecTBo BelecTBa 3TO
COCTAaBJISIET?

2. CpenHsisi KHHETUYECKAs SHEPTHs MOJIEKYJ UI€AJIbHOTO Ta3a yBEJIMUYUIIACh B
4 pa3a. Kak rmpu 3TOM U3MEHWIOCH JABJIICHHE a3a Ha CTEHKH cocyna?

3. CpaBHUTE MacChl aproHa M a30Ta, HaXOASAIIMECS B COCyAaX, €CIU COCYAbI
coJiep>KaT paBHbIE KOJIMYECTBA BEIIECTB.

4. B cocyne A Haxogutcs 14 r MosieKyIsipHOTro a30T1a, B cocyne B — 4 r renus.
B kakom cocyne HaxoauTcst 00bliee KOJIMYeCTBO BellecTBa?

5. O6béM 12 Mok a3ota B cocye mpu temmeparype 300K u pasnennn 10° Tla
paBeH V| . UeMy paBeH 00bEM 1 MOJISI a30Ta MPY TAKOM KE JIaBJICHUM Ta3a v
BJIBOE OOJIBINIEH Temmeparype?

6. Onpenenute Maccy BO3yXa B KJIACCHOM KOMHaTte pazMepamu Sx12x3 M npu

temneparype 25° €. TIpuHATh IIIOTHOCTH 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 CBCACHHUA 110 TCMC
PCIICHUCM 3a14a4, BI)Ipa6OTaTI> IMPAKTUYCCKUC HABBIKU 110 pPCUICHUTIO 3a/1a4.

Teopernyeckas yacrTb

BHYTpeHHSIﬂ SHCPIrusg NACAJIBbHOIO OAHOATOMHOI'O I'a3a IIpsAMO HPOIIOPIHMOHAJIbHA

ero abCcoMoTHOM TeMrieparype. PaboTa BHENTHEH CUJTbI, H3MEHSIOIICH 00BhEM Tra3a

pasra 4 = PAV  PaGora camoro rasa, rue p - ganenue rasa. [lepsbiit 3akoH
TEPMOJIMHAMMKU: U3MEHEHUE BHYTPEHHENW SHEPTUH CUCTEMBI IIPH MTEPEXOJE €€ U3
OJTHOTO COCTOSIHUS B APYTrO€ paBHO CyMMe paOOThI BHEIIHUX CUJI U KOJIMYECTBA
TemnoTsl, nepeaansoro cucreme: AU = A + ¢

BHyTpeHHsIs sHEprusi CUCTEMBI TeJl U3MEHSETCS IIPU COBEPUICHUH pabOThl U IpU
nepeaaye KoJIM4ecTBa TeIIOThl. B KaX/10M COCTOSHUM cucTeMa 00J1ajaeT
ONPENEIEHHON BHYTPEHHEN YHEPTHUEM.

Buasl nzonpoueccos: 1. 3oTepMuyeckuil - BHyTPEHHSSI SHEPTUS HE MEHSETCS; 2.
N30x0pHbIi — 00bEM raza He MEHSIETCS M IOATOMY paboTa ra3a paBHa HYJIIO;
3.u300apHblii-iepeaBaeMoe ra3y KOJU4eCcTBO TEIUIOThI UAET HA U3MEHEHUE €ro
BHYTpPEHHEH 3HEPTUHU U Ha COBEpLICHHE pabOThl IPU NOCTOSHHOM JaBJIeHUN; 4.
AnnabaTHBIN — MpU aAnabaTHOM IPOIIECCe KOTUYECTBO TEIJIOTHI PABHO HYIIIO.

Xoxa padoThI:

3agaua:

[Tpu yBenuuenuu aasienus B 1,5 paza o0beM raza ymensimics Ha 30 mut. Halitu
MEePBOHAYAIILHBIN 00BEM.
JaHo: Pemenne.

RV = BV ~AV);
BV =15B(V -AV); V =1,5V -1,5AV ;
AV =30 M1 0,5V =1,5AV : ¥ =3AV =330 a1 =90 ML
Haiitu: V. OtBet: V =90 M.

P,=15R,


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, popma u npaBusia opopMJaIeHUsI 0TYETA O BHINOJIHEHHOMN
pabore: ycTHOe coobiienue. [loaroroka yctHoro cooduienus. OneHka peleHHbIX
3a1ad.
[{ens paboThI:
— Hay4YUTHCS CaMOCTOSITEIIEHO noI0upaTh uHpOpMaITHIo,
CUCTEMATU3UPOBATh U OPOPMIIATH B BUE COOOIIEHHUS 10 33JJaHHOU TeMe;
- MOJIYYUTh OIBIT YMEHUS MTyOJIUYHO BHICTYIATh.

3aganuss u  Bonmpochl i  (OPMUPOBAHMS M KOHTPOJS BJAJeHUs
KOMIIETEHIUSIMH.

3ajjaHns K pelleHuIo:

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

2. Kak u3meHsieTcsi BHyTPEHHsISl JHEPTUsl OTHOATOMHOTO rasa npy u300apHOM
HarpeBaHUM? MpPHU U30XOPHOM OXJIAXKACHUU? MIPU U30TEPMUUYECKOM CHKATUU?

3. Kakyro paboty coBepmimi Bo3ayx maccoit 200 T npu ero n3o0apHom
HarpeBannu Ha 20K? Kakoe KoJIM4ecTBO TEIUIOTHI €My IPU 3TOM COOOIIHIIN?

4. JIns n300apHOT0 HArpeBaHUs raza, KOJMYeCTBO BeliecTBa KoToporo 800 MoJb.
Ha 500K emy coobumim konudecTBoO TermoTsl 9.4MJ[xx. Onpenenuts padoTy raza
U TIpUpalieHue ero BHyTPEHHEN SHEPIUH.

5. O6BéM kucnopoaa maccoii 160 r, remmneparypa koroporo 27° C, npu uzobapHoM
HarpeBaHUM yBeJIuuwics BABoe. Halitu paboTy ra3a npu pacuimpeHumu.

6.Ckouibko 1poB Hao cxedb B ieuke ¢ KI1/ 40%, uro6sl momyunts u3 200 Kr

cHera, B3aToro npu temmueparype -10° C, soxy mpu 20° C?

IIpakTnueckas padora Ne 7
Tema 3aHATHA: DiIeKTPUUYECKOE MMOJI€.

Heab padoThl: 3aKpENUTh NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
perIeHreM 3aja4, BEIpab0oTaTh MPAKTUYECKUE HABBIKU TI0 PEIICHUIO 3a/1a4.

Teopurnyeckas yacrtb



IIpu noxoe 3aps10B UX B3aMMOJEHCTBAE HAa3bIBAKOT JIEKTPOCTATUIECKUM
(anexTpuueckuM). [Ipu ABMKEHUU 3apsii0B UX B3aUMOJIEHCTBUE OyIET OTINYATHCA
OT JIEKTPOCTATUYECKOTO. JIOMIOIIHUTENBHOE B3aUMOACUCTBHE 3apsA0B,
00yCIOBJICHHOE X JIBI)KEHHEM, Ha3bIBA€TCS MAarHUTHBIM. B 001iem ciaydae npu
JBUKEHUU 3apsAI0B UX B3aUMOJEICTBUE SBISIETCA DIEKTPOMarHuTHeIM. Cuia
B3aMMOJICUCTBHS IBYX TOUEUYHBIX JIEKTPUUECKHUX 3apAI0B IPSIMO
MPONOPIMOHANIbEHA BETMYMHE 3apsAA0B U 0OpaTHO MPOMOPLHOHATIbHA KBaApaTy
PACCTOSIHUS MEXY HUMMU.

K 4,4,

r* , rae qq - BenuuuHa nepsoro 3apsiaa (Ki), q; - BeamunHa BToOporo
3apsaa (Kn), r - paccrosinue mexay 3apsaamu (M), k - koapdunment
nponopuuoHansHoctr (k = 9-10° H-Mm? / Ki?).

VYcnoBus 1 BeInoJiHEHUA 3aKoHa KyioHa:
1. J{oyKHBI OBITh TOYEUHBIE 3aPS/IbI
2. 3apsKeHHbIE TeNa JOKHBI ObITh HENOBUKHBIMU.
HanpsKeHHOCTB 3JIEKTPUYECKOTO ITOJIsI PABHA OTHOILIEHUIO CHIIBI, C KOTOPOU I10JIE
JCUCTBYET Ha TOYCHUHBIN 3apsi/ K STOMY 3apsiny.
. F

F:

q.
OJIEKTPOEMKOCTbD
- XapaKTepHU3yeT CIIOCOOHOCTh ABYX MPOBOJHUKOB HAKATUIMBATDH YJIEKTPUUCCKUN
3apsij.
- He 3aBucuT oT q 1 U.
- 3aBUCHUT OT FT€OMETPUUYECKUX pa3MepPOB MPOBOJHUKOB, UX (POPMBI, B3AUMHOTO
PACIIOJIOKEHMS, FJIEKTPUIECKUX CBOMCTB CPEeJIbl MEK1y TPOBOIHUKAMM.

C = ((’ = const

q q
U P =9

Enununst usmepenus B CU: ( @ - dapan )

DJIEKTPOEMKOCTh IIOCKOTO KOHICHCATOPA

8805
d

BxroueHue KOHACHCATOPOB B JIEKTPUUECKYIO 1IETIh MapalijieIbHOe U
MOCJICIOBATEIHHOE

Torna o6mias anexkTpoemMkocTh (C):

MIPY MMapajuIeIbHOM BKIIFOUCHUH

C =

C=C, +C,

IIpH IIOCJICAJO0BATCIbHOM BKIIOUCHHUN



{ 1 1
C. G Gt

OHEPI'MA 3APAXKEHHOI'O KOHIAEHCATOPA
KonneHncaTop - 3To cucTeMa 3apsbKeHHBIX Tell M 00J1a/1aeT SHEPrUeH.
DHeprus J11000ro KOHJIEHCATOpa:
W= cuU? a (/2
2 2C

DHeprus KOHAEHcaTopa paBHa paboTe, KOTOPYIO COBEPIIUT IEKTPUUECKOE MOJIe
npu cOMMKEHUU TUTACTUH KOHJIEHCATOPa BILUIOTHYIO,

WM paBHA paboTe MO pa3/IesIeHUIO MOJOKUTEIbHBIX U OTPULIATEIBHBIX 3apsJIOB ,
HEO0OXOMMOM MPH 3apsAKe KOHJEHCATOopa.

Xoxa padorhi:

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

Jano: Pemenue:
21 o 10 Kn |q1 ||(Iv| H-m?> 107K1-107%Kn
=10 1Kn= 10" K, F=p2 g 02 -
r=3cM= - Knr® (3-10‘3M)‘
=3.102 m. =102H=1wMmH.

Haiitu F.

Otser: /=1 MH.

Copaep:xanue oT4yera, popma u npaBusia 0popMJIeHUsS 0TYETA O BbINOJHEHHOMI
paboTe: ycTHOe coobmienue. [ToaroroBka yctHoro cooodmenus. OreHka pereHHbIX
3azay.
[enb paboOTHI:
— Hay4YUTHCA CaMOCTOSITEIIEHO noaoupaTh uH(pOopMaIuIo,
CUCTEMATU3UPOBATH U O(POPMIISTEH B BUE COOOIIEHHUS 10 33JJaHHOMN TeMe;
- MOJIYYHTh OIBIT YMEHUS MyOJINYHO BBICTYIATh.

3agjanuss W BoOmpochl A (POPMHUPOBAHMS M KOHTPOJSA BJIAJACHUS
KOMIIeTEHUMSIMH.

3ajaHns K peleHunIo:

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

B3aUMOJICHCTBYIOT C 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. B0 CKOJIBKO pa3 cuiia 3JIEKTPUUYECKOrO OTTAJIKUBAHUS MEXKAY JBYMSI
AIEKTPOHAMHU OOJIBIIIE 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. Tlnomanp Kaxmoi IIaCTHHEI IIIOCKOro KoHaeHcaropa 401 cm? . 3apsn
mactul 1,42 MxKi. Haliti HanpsiKEHHOCTH TOJISE MEXKAY TJIACTUHAMM.

6. Bo CkOIBKO pa3 U3MEHUTCSA EMKOCTh KOHJIECHCATOPA ITPYU YMEHBIIECHUH
paboueit TI0IAu TUIACTUH B 2 pa3a U YMEHbBIIICHUH PACCTOSIHUS MEKITY
HUMH B 3 paza?

7. TInockuii KOHAEHCATOP COCTOMT U3 IBYX ILIACTHH ILIOMIAABI0 S0cM?
Kakaas. Mexay miiacTHHaAMU HaXOJIUTCS CJION cTekia. Kakoit HanOoIbIImiA
3apsii MOKHO HaKOMUTh HA ’TOM KOHJIEHCATOPE, €CIU IIPU HAIPSAKEHHOCTH

nosst 10MB/M B cTekiie mpoucxoauT nmpoboi KoHaeHcaTopa?

IIpakTnuyeckas padora Ne 7
Tema 3anaTHsA: 3aKOHBI NOCTOAHHOI'0 TOKA. JJIEKTPUYECKHI TOK B
Pa3IM4YHbIX cpeaax.

I.Ie.m; paﬁoTLI: 3aKPCIIUTDh NOJTYYCHHBIC TCOPCTUICCKUC CBCACHU 110 TCMC
pCHICHUCM 3a/1a4, BI)Ipa6OTaTB IMPAKTHYCCKUC HABBIKU 110 PCUHICHUIO 3a/1a4.

Teopurnueckasi 4acTb

3axkon Oma yuTaeTcs TakK: CuU1la moKa 6 yuacmke yenu npiamo nponopuuoHailbHa
HANPAIICEHUIO HA KORUAX IM 020 yuacmkKa u 06pamu0 nponopuuoHaibHa €20

CONRPOMUGIEHUI).
I U
R

3nech | — cuna Toka B yuyacTtke nenu, U — HalpsKeHUe Ha 9TOM y4acTke, R

— CONPOTHUBJICHUE yYaACTKA.
3akoHa OMa 1 IOJIHOM LENU - cuia moxa npamo nponopyuonaivha cymme IC
yenu, u 00paAmMHO NPONOPYUOHANLHA CYMME CONPOMUBLEHUL UCTMOYHUKA U Yenu



rae E — 3J1C, R- conpoTtuBieHue Eenu, r — BHyTPEHHEE COPOTUBIICHUE
VICTOYHHKA.
E

" r+R
DIEKTPUYECKUN TOK - 3TO YIOPSAIOYEHHOE ABMKEHUE 3apsSKEHHbBIX yacTull. Cuia
TOKA paBHAa OTHOILICHMIO 3apsi/ia, IEPEHOCUMOE Yepe3 MOMEPEYHOE CEUEHNE
MIPOBOJIHMKA 32 UHTEPBAJI BPEMEHH, K 3TOMY MHTEPBAILY BpeMeHH. Eciu cuia Toka
CO BPEMEHEM HE MEHSIETCS, TO TOK HA3bIBAETCSA MOCTOSIHHBIM. J[J11 BOSHUKHOBEHUS
U CYILIECTBOBAHMS DJIEKTPUUYECKOT0 TOKa B BellecTBe. Heobxoammo, Bo-MepBbIX,
HaJIM4KMe CBOOOHBIX 3apsHKEHHBIX YACTHIL, BO-BTOPBIX, HEOOX0IUMA CUJIa,
JEUCTBYIOIIAsl HA HUX B OINPEICIIEHHOM HanpasjieHuU. Ha 3apsykeHHbIe YaCTULIBI

JNEUCTBYET AneKkTpuueckoe noie ¢ cuino F=qE. ConpoTtuBieHne npoBogHUKA

!
R=p-
o S. Enqununa conpotusnenus — Om. 3akoH Oma miis yuactka nenu: [=U/R.

HpI/I YHOPAAOUYCHHOM ABHKCHHUHN 34PSKCHHBIX YACTHIL SJICKTPHUUYCCKOC I10JIC

coBepmaeT paGoTy, eé MPUHATO HAa3BIBATH PaboTOil TOKa. PaGora Toka A4 = [UAL |
MoUIHOCTh TOKa paBHA OTHOIIICHUIO PaOOTHI TOKA 32 BPeMs K STOMY WHTEPBaTY

-

A . U
P=—=IU=I"R =—
BPEMEHH. at R

Xoxa padoThl.

B npoBonHuke conportuienueM 2 OM, nojkimoueHHoM K anementy ¢ D/1C 1,1 B,
cuia Toka paBHa 0,5 A. KakoBa cuiia Toka npyu KOPOTKOM 3aMbIKaHUH dJI€MEHTA?

JHano: Pemenue.
R=2 Om

o ® 'r:‘C’—IR;g:f: d _ LIBOSA ...
_ R+r I r &—IR 11B-05A-20m
e=1,1 B
[=0,5A
Haiitu I3. Otset: I3 = 5,5 A.

Conep:kanue oruera, Gopma u npaBuia opopMiieHHs 0TYETA O BHINIOJHEHHOMH
pabore: yctHOe coobOmenue. [lonroroBka yctHOTo coobmienus. OreHka peleHHbIX
3azay.
[enb pabOTHI:
— Hay4YUThCS CaMOCTOSITEIIbHO no0upaTh uHpOpMaIHIo,
CHUCTEMATU3UPOBATH U OPOPMIIATEH B BUE COOOIIEHHUS 10 33JaHHOUN TeME;
— MOJIYYHUTh OIBIT YMEHUS MyOJINYHO BBICTYIIATh.


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

3agaHusi W Bompochbl A (OPMUPOBAHHUSI W KOHTPOJS BJIAJEHUS
KOMIIETCHIIUSIMU.

3aaHus K pelieHunIo:

1. OOMoTKa peoctara conpotuBiieHreM 84 OM BBITIOTHEHA U3 HUKETUHOBOM
IPOBOJIOKH C IIOLIAILIO TonepedHoro 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/IC 12 B 1 BHyTpeHHNM conpoTuBieHueM | Om
MOAKIIFOUEH PEOCTaT, CONPOTUBIEHUE KoToporo 5 OM. Halitu cuity Toka B
LENH U HANPSHDKEHUE HA 3aKMMaX UCTOYHHMKA TOKA.

4. Ilpu nuranuM JJaMnoudku ot 3yeMmenTa 1,5 B cuna Toka B nernm pasna 0,2 A.
Haiitu paboTy CTOPOHHUX CHJI B dJIEMEHTE 3a | MUH.

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

6. Tpomneitdyc maccoit 11 T aABUX)eETCS paBHOMEPHO CO CKOPOCTHIO 36 Km/4.
Haiitu crry Toka B 0OMOTKE ABUTATENS, €CIIM HanpsikeHue paBHo 550 B u

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

IIpakTnuyeckas padora Ne 8
Tema 3ansiTusi: MarHuTHOE moJie. DJIEKTPOMATHUTHAS MHAYKIHUS.

Heab padoThl: 3aKpENUTh NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

PCUICHUCM 3a1a4, BBIpa6OTaTB IMPAKTUYCCKHUEC HABBIKHU 11O PCIICHHIO 3a/1aY.

Teopurnuyeckasi 4acThb

Cuna, oeticmayrowas co CMmopoHbl, MACHUMHO20 NOJSL HA NPOBOOHUK C NMOKOM,
NPAMO NPONOPYUOHANILHA CULE MOKA. ONIUHE NPOBOOHUKA 8 MASHUMHOM NOae U
NepneHOUKYIAPHOU COCMAasaAowWell 8eKmopa MAa2HUMHOU UHOYKYUU. ITO U €CTh
dbopmyIpoBKa 3aKOHAa AMIiepa, KOTOPKIH 3anuckiBaeTcs Tak: Fa =1/ B sin a.



Hanpasnenue cuibl AMIiepa OnpeaensioT Mo MpaBuiry
JeBOU pyku. Eciu nesyro pyKy pacnonoxcums makx, 4moowvl
yemovlpe naibya  NOKA3BIGANU  HANpAGIeHue  MoKd,
NEepneHOUKYIAPHAs COCMABNAIOWA BEeKMOPA MASHUMHOLL
UHOYKYUU 6X00ula 8 Aa0OHb, mo omocHymsli Ha 90°

OonbuIoN naney nokadicem HanpaesieHue cuivl Amnepa (puc.
4).

B=Bsin a. Puc. 4
Cuna,  necTByromas HA  JIBIDKYIIUHCSA '

AJIEKTPUYECKUN 3apsi/i B MarHUTHOM TIOJI€, Ha3bIBaeTCs cuiou JlopeHya U paBHA
MIPOM3BEICHUIO MOJTYJIU 3apsia, MOJIYJIsl €0 CKOPOCTH, MOJYJISI BEKTOpA MAarHUTHOM
MHIYKIIUM U CHHYCa yIjla MEXJIY BEKTOPOM CKOPOCTH M BEKTOPOM MArHUTHOM
WHIYKIUW:

F,= |g|-B-U -sino

Hanpagnenune cunbl JIopeHIa i MOJOKUTEIBHOTO
3apsijia ONpeesIsIeTCs 1Mo MpaBUIly JIEBOU PYKU: ecu 1e8yro
PYKU  pACNONOACUMb — mMakK, 4mooOvbl  COCMAGIAIOUA

MACHUMHOU UHOVKYUU B , NEPNEeHOUKYIAPHASL CKOpOCMmU
3aps0a, 6Xo0uld 8 1a00Hb, a demvlpe 8blMAHYMbIX NAIbYA

ObIIU  HANPABNIEHbL NO  OBUICEHUIO  NOJOHCUMENbHO2O
3apsoa (npomue O0BUICEHUS OMPUYAMETbHO20), MO
omozHymulil Ha 90° 00IbWIOU naney yKax)cem HaAnpaeieHue oeucmesyruel Ha
3aps0 cunvl Jlopenya F,.

- -

DJIeKTpUUYecKOe TIojie JACHCTBYET Ha  3apsia C CWIOM F,=q-E.

CJ'IC)IOB&TCJ'H::HO, CCIM €CTh W DSJICKTPHUYCCKOC II0JIC, W MAariMTHOC IIOJIC, TO

CyMMapHasi CHJia F , IEUCTBYIOILAs HA 3apsijl, paBHA: F =F,, + F, .

PaCCMOTpI/IM ABWKCHUC YaCTULBI C 3apsagoM g B OJHOPOJHOM MAarHuTHOM
1oJIe é, HaIpaBJICHHOM IICPIICHAUKYIIAPHO K HayaJbHOU CKOPOCTHU YaCTHUIBI v .

- -

F,=F,. Cornacho Il  3akony  HeroToHa
2
.U .
" =|q|-0‘B.:>R:m—U
lal- B

Bpems, 3a koTtopoe dacTuia Ae€aaeT IOJHbIN
21 - R

o06opoT (mepuos obOparieHus ), paBHO: T =

MarHuTHbBIM OTOKOM Yepe3 3aMKHYTHIH KOHTYp TUIOMAAbI0 S Ha3bIBAIOT
bU3HYECKYIO BEIMUUHY, PABHYIO TPOU3BEACHUIO MOYJISl BEKTOpa MArHUTHOM
WHIYKIIMU B Ha TI0mIab KOHTypa S ¥ Ha KOCUHYC yTJIa a MEXIy HalpaBJICHUEM
BEKTOpa MAarHUTHOW WHIAYKITUU M HOPMaJIbIO K TIomaau kKoutypa. @ = BS cos a
(puc. 3).

ONBITHBIM ITyTEM OBLT YCTAHOBJICH OCHOBHOM 3aKOH
anekTpoMarHuTHOU MHAYKIHH: IAC MHAYKIHUHN B
3aMKHYTOM KOHTYp€e PaBHA 10 BeJIUYNHE CKOPOCTH
U3MeHEeHNsI MATHUTHOT'O NMOTOKA Yepe3 KOHTYP. § =




AD/At.

Puc. 3



Ecnu paccMatpuBath KaTyliky, COAEPKAILYIO # BATKOB, TO pOpMyJia OCHOBHOTO
3aKOHA JIEKTPOMArHUTHON MHAYKIIUU OYET BRITJISACTh Tak: & = n AD/At.
Enunania n3mepenuns marautHoro notoka @ — Bebep (B6): 1B6 =1B - c.
HnoykyuonHwlti mox umeem maxoe HanpasieHue, npu KOmopom e20 MacHumHoe
noJjie cmpemumcs CKOMHNEHCUpoB8ams UsMeHeHue GHeuHe20 Ma2HUMHO20 NOMOKA
yepe3z KOHmMYp.

SIBneHNnEe CaMOMHAYKIIUN 3aKIIF0YaeTcs B nosBiaeHuy J/C HHIyKIIMU B cCaMOM
MIPOBOJAHUKE MPU U3MEHEHUU TOKA B HEM.

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

KoaddumumenT nponoprimonanbHOCTH L Ha3bIBAIOT HHAYKTHBHOCTHIO.
NHayKTHBHOCTH — 3TO BeM4nHA, paBHas D/]C caMOMHAYKIIUK TP CKOPOCTH
M3MEHEHUs ToKa B nMpoBogHuKe 1 A/c. UnaykTUBHOCTE u3Mepsiercs B renpu (I'H).
1 Tu=1Bc/A.

Xoxa padoThI.

3ajaua 1.

Jano: Pemrenwue.

B=10mMTn=0,01 Tn,

Pt d BB F = BILSIn0=0,01 Tx - 50 A - 0,1 M
o= 90°, SIn90° = 0,05 H.

Haiitu F. OtBer: F=0,05H

3agauya 2.

Jano: Pemenue.

At=5mMc=510"c, . .
AP D, -P 9-107°B6-4-107B6 _

@, =9 MB6 =9:10° BG, = o T
®, =4 MB6 =410 ° B6. ~1B.
Haiitu €. OtBeT: € =1 B.

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

Copaep:xanue oT4yera, popma u npaBusia 0popMJIeHUsSI 0TYETA O BbHIINOJIHEHHOMN
padoTe: ycTHOe coobmienue. [loaroroka yctHoro coodmenus. OneHka penieHHbIX
3aad.
[enb paGOTHI:
— Hay4YUThCS CaMOCTOSITEIIEHO no0upaTh uHGOpMaIHIo,
CUCTEMATU3UPOBATH M O(POPMIISTEH B BUE COOOIIECHNUS 10 33JJaHHOM TeMe;



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

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

3aaHus K pelnieHunIo:

1. IIpssMo¥ IpOBOJHMK JUIMHOW 15cM ITOMEIIEH B OJHOPOJHOE MATHUTHOE IOJIE C

uHaykiuen 400 wT7n, HampaBIEHHOW MEPIEHAMKYISIPHO HAMpPABICHUIO TOKA.
Cuiia Toka, MPOTEKAKOUIEr0 MO MPOBOJAHUKY, 5A4. Haittu cuny Awmrmepa,
JEUCTBYIOIIYIO HA IIPOBOJAHUK.

2. Ha npsMojJuHEWHBIM  OpOBOJHMK  JuiMHOM 40 cm,  pacroIoKEHHBIN

MEPIECHAUKYJISIPHO JIMHUSIM HHAYKIUM OJHOPOJHOTO MArHUTHOIO MOJIS,
nericteyet cuia 0,12 H . Onpenenutb MarHUTHYRO UHIAYKIHIO, €CJIM CHJIa TOKA B
POBOJHUKE 3 4.

3. DIEKTpOH IBHKETCS B OAHOPOJHOM MArHUTHOM II0JI€, MOAYJIb HHAYKIUU
koroporo B = 0,05 T, nepnesaAuKyasspHO JUHUASIM MATHUTHOW MHAYKIMH. Ero

ckopocTh V = 107 m/c. HalinnuTe BpeMs 01HOr0 060pOTa 3JIEKTPOHA.

4. DNEKTpOH NBWXKETCA B OJHOPOJHOM MArHUTHOM TMOJIE CO CKOPOCTHIO,
HaIIPaBJIICHHOW NEPNEHANKYJIIPHO BEKTOPY MarHUTHOM MHAYKIMU U PaBHOM S -
10° m/c. Monyns BexTopa MarauTHOM mHaykuuu 0,02 Tin. Uemy paBHa cuia
Jlopenua? Omnpeaennre pagnyc OKpYKHOCTH, IO KOTOPOU JBUKETCS AIEKTPOH.

5. MarnuTthsiil notok 40 MB0 yepe3 KOHTYp yMEHbIIAeTCsl PABHOMEPHO A0 HYJIS 32
0,02 c. Onpenenure D/IC MHAYKIUHU U CUITYy TOKA, BO3HUKAIOUIYIO B KOHTYPE,
€CJIM CONPOTUBIIEHUE KOHTYpa 5 OMm.

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

7. Karymka u3 200 BUTKOB HaXOJUTCS B MarHUTHOM I10JI€, HHIYKLIHSI KOTOPOTO
paBHOMEpHO yBennunBaercs oT 1 1o 5 Tn3a 0,1 c. Onpenenure C nnaykuuu,
BO3HHKAOIIYIO B KaTYIIKE, €CJIU IUIomaas Butka 0,6 cm?,

IIpakTnueckas padora Ne 9
Tema 3ansiTusi: Mexannueckue KoJieOaHusl M yIpyrue BOJIHbI.

eab padoThl: 3aKpENUTh MOJYYECHHBIE TECOPETUUECKUE CBEACHUS 110 TEME

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

Teopurnyeckas yacrtb

Konebanusi, paccmaTpuBaemMble B pasjene «MexaHuka», Ha3bIBalOTCS

MCXaHUYCCKUMHU, IIPU KOTOPBIX PaCCMATPpUBAIOTCS U3MCHCHU HOJIO)KﬁHI/Iﬁ,



CKOPOCTEH, YCKOPEHUHN U SHEPTHil KaKuX-JIM0O0 TE WA UX YacTeH.

BHILI KoJTe0AHHI

el { T

CBO 60,[[[—]]318 BLIHY A eHHLIC AR TOKOIIe0 aHH:

Konebanrs, KoneGarrs, KoneGans,

[P OHCXOASIITHE T10]] [P OHCXOASIITHE T10,] MIPOHCXOASIITHE IIPH
BO3A€HCTEBHEM TOILKO | BO3AeHCTEHEM BHEIHeH |[TepHOIHIECKOM

OJJHOH BOZEpAaIlalomieH |[epHOIHYECKH MIOCTYIUTEHHH 3HEPTHH 0T
CHIIBI (TIePEOHAYATEHO | H3MEHSIOIIeHcsI CHBl | HCTOYHHKA BHYTPH
CcOODINEHHOH YHEPTHH). |(BBIHY:E/aloNleH CHIbI). |KonedaTenhHOH CHCTeMBL

Cuiy, noj neiicTBUEM KOTOPOW MPOUCXOAUT KoJeOaTeabHbIN MPOIECC, HA3bIBAIOT
BO3BpALAIOLIECH CUIION.

[IpocTelmM BUIOM NEPUOJUUECKUX KOJIEOAHUH SBIIIOTCS FAPMOHUYECKUE

KOJ'IC6aHI/I$I, MMPOUCXOAAIIMC 110 3aKOHY CHHYCAa NJIN KOCHUHYCA.
FapMOHquCKaH KoJieOaTenpbHas CUCTEMa (CI/ICTeMa TCJI, COBCPpIIAIOINX

KOH€6aHI/IH) 0OBIYHO UMEET OJHO ITOJIOKCHHC, B KOTOPOM MOXKCT HpC6BIBaTB CKOJIb

YTOAHO AOJI0 — MOJIOKCHUC PABHOBCCHA 0.

OTKJIOHEHUS OT MOJ0KCHUS PaBHOBCCHA HA3bIBAOT CMCIIICHHUCM, U o0o03HayaeTcs

X, a HanOopiee cmenieHue (Touku B unu C) Ha3pIBaeTCA aMILIUTYI0M

KoJe0aHus U 0003Havaercs A.
[Teproanyeckre KoeOaHusT COBEPIIAIOTCS ITUKINYHO. [IBIDKCHHE B TEUCHUE
OJTHOTO ITMKJIA (KOT/1a TEJIO, IPOUIS BCE MMPOMEKYTOUHBIE TIOJIOKCHHMS,

BO3BPAIAETCS B UCXO/IHOE) Ha3bIBAETCS MOJHBIM Konebanuem (O-C-O-B-0).

BpeMH OAHOI'O ITOJIHOI'O KOJIEOAHHST Ha3bIBAETCS IHepuoaomM KoJIeOaHHs

(o6o3nauaetcs T). Ecnu Teso 3a BpeMs t COBEpIIIAET N MOJHBIX KOJIeOaHUu! TO

=V
M HA3bIBAETCA YACTOTOM Kouebanuii. Uuciio koinebauuii 3a 21

n
T= —
t

t 1
Il,aT




€IMHUI] BPEMEHH HA3bIBAETCS HUKINYECKON (KPYTroBOil) 4aCTOTON M 0003HAYaeTCs

o: =27V
MaremaTudeckas 3arich rapMOHUYECKOTO KOJICOaHMSI:

X = Acos(mt + ¢, ) = A cosq
X = Asin{cot + ;) = A sin o,

roe P~ Wb+ ¢y _ daza konebanus (pusznueckas BeJIMUUHA, ONIPEASIIAIONIas

MOJIOKEHHUE KOJIEOATENbHOM CUCTEMBI B IAHHBIA MOMEHT BPEMEHM ),(Po — HAUaJIbHAs

daza xoaebaHus
[TpocreiitmmmMu Koie0aTeIIbHBIMU CHCTEMAMU SIBJISIFOTCS:

a) MaTEMaTUYCCKMI MASITHUK — MaTcpualibHasa TO4YKa, IIOABCIICHHAA HA HEBECOMOU

HepaCTH)KHMOﬁ HHUTHU U COBCPIIArOIIass KOJIeOaHHMS Imona IIGfICTBPIGM CHIJIBI TAXKCCTH.

[lepuon konedanust onpeaensieTcs: ypaBHEHUEM:

T=2n E

5
HepI/IO,Z[ T 3aBUCUT JIMIIb OT JJIMHBI MAasdTHHUKA U MCCTOIIOJIOKCHU L (YI[aJ'IéHHOCTI/I
OT LIEHTpa 3eMJI WM JIPYroro HeOECHOIo Teja), KOTOPOE OMPEaCIISCTCS

M
8= Tr—g
BEJIMYMHOM YCKOPEHUs] CBOOOIHOTO Ma/IeHUs

0) NpY>KUHHBIA MasITHUK — MaTepUaJibHas TOUKa, 3aKperui¢HHas Ha aOCOIOTHO

YOPYTOH IIPYyKHUHE.
ITepuon koneOaHus ONpeAENAETCS ypaBHEHUEM:.

m
T=2m |—
K

KaxoBa macca rpy3a, KoyieOromierocs: Ha mpy»uHe kectkoctbio 0,5 kH/M, ecnu pu
aMILTUTY A€ KOJIeOaHui 6 CM OH UMEET MaKCUMAJIbHYIO 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? ko x* x Y )
N —:—;m:k—:k— =iy
k =0,5xH/™M = 500 H/m, 2 2 v? v
=6 = 2
%=1 o = U0 500 Fm-[20M ) g2 k.
v =3 Mm/cC. M/c
Haiiti: m Otsetr: m = 0,2 kT.

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

3aaHus K penieHunIo:
1. Haiitu maccy rpy3a, KOTOpbIid Ha ipyx)uHe xKECTKocThIo 250H/M nenaet 20

KoJiebanwmii 3a 16 c.

2. I'py3, noaBenieHHbI Ha npykuHe xecTtkocThio 600H/M, coBepiiaeT
rapMoHuYecku kojiebanus. Kakoii 1omKHa ObITh KECTKOCTh MIPYKUHBI, YTOOBI
4yacToTa KoJeOaHuil yMeHbIINUIach B 2 pasza?

3. [Ipy>xuHHBIN MassTHUK Maccoi 0,16 Kr coBeplaeT rapMOHUYECKUE KOJIEOAHMSL.
Kakoit moykHa cTaTh Macca 3TOro MasiTHUKA, YTOOBI MEPUO/] KoJeOaHun
yBenuuuics B 2 pa3a’?

4. Kak u3MeHUTCS Mepuo/]l KoJieOaHU MaTeMaTUYECKOT0 MasgTHUKA, €CITU JTTUHY
HUTH YBEIMYUTH B4 pasa, a Maccy rpy3a yMEHbIINUTH B 4 pa3a?

5. Pr16os0B 3ameTwi, uto 3a 10 ¢ mormiaBok coBepIui Ha BostHax 20 konebanuit, a
pPACCTOSIHME MEX]y COCeTHUMHU rpeOHaMH BoJH 1,2 M. KakoBa cKopoCTh
pacupoCTpaHECHUS BOJIHbBI?

6.110 MOBEPXHOCTH JKHUJIKOCTU PACTIPOCTPAHSIIETCS BOJIHA CO CKOPOCTHIO 2,4 M/C TIpH
gactoTe 2 ['i. KakoBa pa3HocTh a3 ajisg ToUek, JexKalux Ha OJTHOM JIyde U
OTCTOSILLIUX JAPYT OT apyra Ha 90 cm?

7. Ilpu cBOOOIHBIX KOJICOAHUSX MPY>KHHHOTO MasiTHUKA MaKCUMAaJIbHOE 3HAYCHUE
ero noTeHuuanbHOM sHeprun 10 /[, MakCMMalbHOE 3HAYEHUE €70 KUHETUYECKOU

sHeprun 10 [Ix. KakoBa moiHas MexaHU4YeCKasi SHEPTUsS IPy3a U NPY>KUHBI?

IIpakTnyeckas padora Ne 10
Tema 3ansiTUS: DJIEKTPOMATHUTHBIE KOJIe0OaHUS U BOJIHBI.



He.]'[b pa60T1>1: 3aKPCIIUTD IMOJIYYCHHBIC TCOPCTUYICCKUC CBCACHUA 110 TCMC

peICHUCM 3a1a4, BBIpa6OTaTB MMPAKTHUYCCKNEC HABBIKHU I10 PCIICHUTIO 3a1a4.

Teopurnueckasi 4acThb

$ Ilpu pacnpoCTpaHEHUHU PIEKTPOMArHUTHON BOJIHBI
BEKTOPBI HANIPSKEHHOCTH £ M MAarHUTHOM MHIYK-
1y B nepneHauKyaspHbl HallpaBJICHUIO
pacrpoCTpaHEHUs BOJIHBI U B3aUMHO
NEepPHEHANKYJIPHBI MEX Iy co00ii (puc. 2).
B03M0KHOCTh TPAaKTUUECKOTO MPUMEHEHUS IJICK-
TPOMArHUTHBIX BOJIH JIJIs1 YCTAHOBJICHUSI CBSI3U 0€3
Puc. 2 MIPOBOAOB MPOJeMOHCTpUpoBail 7 mast 1895 r.
pycckuit ¢pusuk A. [lonoB. DTOT 1eHb cuUTaETCA
JTHEM POXKACHUS paano. s ocyliecTBIEHUS paiuOCBI3U HEOOXO0AUMO
00ecCIeyuTh BO3MOXHOCTh U3TYyUEHUS AIIEKTPOMAarHUTHRIX BOJTH. Eciu
AJIEKTPOMArHUTHBIE BOJIHBI BO3HUKAIOT B KOHTYPE U3 KaTYIIKU U KOHJIEHCATOpa, TO
MEPEMEHHOE MarHUTHOE TOJIE OKA3bIBAETCS CBSI3AHHBIM C KaTYIIKOM, a
MIEPEMEHHOE JIEKTPHUUECKOE M0JIE — COCPEIOTOUEHHBIM MEXKY IIACTUHAMU
KOHJIeHcaTopa. Takoi KOHTYp Ha3bIBae€TCS 3aKPBITHIM (puc. 3, a).
3aKphITHIN KOJIEOATEIbHBIN KOHTYP MPAKTUYECKU HE U3TY4YaeT AIEKTPOMArHUTHBIC
BOJIHBI B OKpY’Karolee MPOCTPAHCTBO. ECIM KOHTYpP COCTOUT U3 KaTYIIKU U IBYX
MJIACTHH IJIOCKOTO KOHAEHCATOPA, TO MO YeM OOJIBIINM YIJIOM Pa3BEPHYTHI TH
IJIACTUHBI, TEM 00JIe€ CBOOOIHO BBIXOJIUT ANEKTPOMATHUTHOE MOJIE B
OKpY’Karolee MpocTpaHcTBO (puc. 3, 6). IIpenenbHbIM clydaeM pacKphITOTO
K0J1e0aTeIbHOTO KOHTYpA ABJISETCS YJaJICHHUE MIIACTUH HA TPOTHUBOIIOIOKHBIC
KOHIIbI KaTyIIKU. Takas cucteMa Ha3bIBAETCS OTKPBITHIM KO0J1€0aTeJIbHbIM
KOHTYpPOM (puc. 3, B). B 1eiicTBUTEIBHOCTH KOHTYP COCTOUT W3 KaTYIIKH U
JUTMHHOTO MPOBOJIa — AHTCHHBI.

DHeprus u3iydyaeMbIX (MpU MOMOIIM TeHepaTopa He3aTyXaloluX KoiaeOaHuii)
AJIEKTPOMATHUTHBIX KOJIEOaHUI TP OJMHAKOBOM aMIUIUTY 1€ KOJICOAHMI CUITBITOKA
B AHTCHHE MPOIMOPIIMOHATFHA YETBEPTOW CTEMEHW YacTOThl KosieOanuii. Ha
yacToTaXx B JCCATKHM, COTHHU U JaXe THICSYM Tepll HMHTECHCHUBHOCTh
AIIEKTPOMArHUTHBIX KOJIeOaHUM HUYTOXXHO Maja. [lostomy st ocyliecTBIEHUS
paavo- W TEJIIEBU3MOHHOW CBSI3M MCHOJIB3YIOTCS JJICKTPOMArHWTHBIE BOJIHBI C
4acTOTOM OT HECKOJIBKHUX COTEH THICSAY Tepll 0 COTEH Merarepil.

P




Ilpy mepemaue mo paaMo pedd, MY3bIKM M JPYTUX 3BYKOBBIX CHTHAJIOB
OPUMEHSIOT Pa3UYHbIE BHUABl MOAYJSIMUA  BBICOKOYACTOTHBIX  (HECYIIHX)
koneOanuii. CyTh MOAYJSLMHM 3aKIIOYAeTCS B TOM, UYTO BBICOKOYACTOTHBIC
KoeOaHusi, BBIpAOATHIBAEMBIE TEHEPATOPOM, HM3MEHSIOT MO 3aKOHY HHU3KOM
4acTOThl. B 3TOM W 3akioyaeTcst OJWH U3 MPUHIMIOB panuonepenadn. pyrum
MIPUHIIAIIOM SIBJISIeTCsl 0OpaTHBIN Mpoliecc — AeTeKTupoBanme. [Ipu pagnonpueme
U3 TPHUHIATOTO AHTEHHOW NPUEMHUKA MOAYJIMPOBAHHOTO CHUTHAjlla HYXKHO
O0T(UIBTPOBATH 3BYKOBbIE HU3KOUACTOTHBIE KOJIECOAHNUS.

3agaua.

KonebarenbHbIil KOHTYp COIEPKUT KOHAEHCATOP eMKOCThI0 800 nd 1 KaTylIKy
WHIYKTUBHOCTU MHAYKTUBHOCTBIO 2 MKI 'H. KakoB nepno cobOCTBEHHBIX
KoJieOaHu KOHTYpa?

Jamo: Pemerma:

C = SUUHED = 8 ) 10_10{1} FopuvraToummora: L = ZT[ . "'..'E'E
L=2Mkle=2-10"°Tu | = 7. 3}14.1”.-'2 -10-5-8-10-12 = 0,25- 107° (¢)
L =0,25 (MKc)

T-7
Oreat: 0,25 (MKC)

Conep:xkanue oruera, Gopma u npaBuia 0popMiieHHs 0TYETA O BHINOJHEHHOH
paboTe: ycTHOe coobmienue. [ToaroroBka yctHoro cooodmenus. OreHka pemeHHbIX
3a1ad.
[ens pa®oThI:
- HAay4YUTHCS CaMOCTOSITEIIEHO noaoupaTh uH(popMaIuio,
CHUCTEMATU3UPOBATH U ODOPMIISATH B BUJIE COOOIIEHUS 10 3alaHHOMN TeMe;
— MOJIYYHUTH OMBIT YMEHUS MyOJIUYHO BHICTYIATh.

3aganuss W BONpPOChl st  (OPMUPOBAHUST U KOHTPOJISL  BJIaJIeHUSA
KOMIIETEHLIUSIMH.

3ajaHns K peleHunIo:

1. Curnan pamuosokaropa Bo3BpaTuics oT obbekTa 4epes 3 - 10 c. Kakoe
paccTosiHue 10 00beKTa?

2. UYemy paBHa JJIMHA BOJHBI, U3Ty4aeMON NEepeIaTINKOM, €CIIU IEPUOA
xojie0anuii pasen 0,2 ¢ 107 ¢?

3. KakoBa aymHa BOJHBI TEJIEBU3MOHHOIO CUTHAJIA, €CJIM HECYILasi 4acToTa
paBHa 50 MI'11?

4. Omnpexaenure Nepuo] U 4acTOTy paauornepeaaTunka, padoTaromero Ha BOJHE
nnHou 30 M.

5. Omnpenenute 4acTOTy M JJIMHY BOJHBI PaJHOIIEPENAATUMKA, €CIU IEPUOJT ETO



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

IIpakTnuyeckas padora Ne 11
Tema 3ansaTus: Ilpupoaa csera.

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

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

Teopurnueckasi 4acTb

’Kijﬁﬁ’yéi&jmiﬁﬁiiﬁ\ P K.Bd HTOBBIE cnoncma}
wo MR CBETA | CBBT — NOTOK YaCTULL| cBeTa 1
h]O'I OH) i (HepeHOC BeUiecT Bd) } (Iip4 M3AYUYeHHH H !

I e SN nornow:crmn)

" Boauoean | 1 P ABJTE:KTpOMarHHTHdH
TEOPUA CBeTA 1’__'_ Caet ~— BOJHEL ;H--, TEQPHH CBeTA
,,,,, (I'otrepacy | (MdKCBEJ]J'l — XIX B. )

Ckopocte crera Bakyyme ¢ = 300000 km/c

3AKOH OTPAXKEHNA CBETA
D B :
O~ YLOJI TIaASHWSI
C ) Y — VEOJ ITPenoMIAEHMSA
O6parnMOoCTh X044
CBETOBLIX JIy4ecH

b 3IJ\4K0H NMPENOMNEHWA CBETA

—AC, CB, DC - B OJ1HOH IVIOCKOCTH

~— AC, CB, DE- n 011501 IIJTOCKOCTH
sino _ T .
~ Sin B ~ OTHOCHTENBHEBIH HOKa3aTS b
b R TpeJIOMIIC HHUSA
4 S sina _ U v, — CROPOCTh CBeTa B 1 cpene
1 L TR =R -
£ o sinp 0, U, — CKOPOCTh CBETA BO 2 Ccpeae

| BAKYYM

'
v
1
1
i
3

C

K

B

v
: = Uy
= € n, U,

[
H :'E)" ONTHYCCKH MCHEE NJIOTHasA

ABCOIOTH LI IMoanoe OTPANESHHRE
[OKa3aTeab [penoMIcHNA

sin (10=—}1f

! C, — NPEaeNbHLIH YroJl
oY HOJHOTO OTPAIKEHUS



OK_1L.13 NUH3A

npo3pauHoe meno, 02PpanuverHoe cd)epuuecxmu HOBEPXHOCMAMU

/ Brmt sna
\
o™ Touxas mn3a: Pacceusaionise
JHH3B _ y
BBITTYKJIbIE TOJLIMHA HHHBI AB<<R uR,

A

I

O — onmwaeckuii nenrp uu3si; 0,0, — riasaasg onTnyeckas och
0,0, — noGounas onTHIECKas OCh

F

. OF — $oKycHOe pacCTOsTHHE =y
I7TABHBIA POKYC TJIaBHBIA HOKYC
IIH'HS%)I ®Y® 4B — (oxanbHast IIOCKOCTb THH3bI (MHAMBLA)
OnTHvecKkasi CHIA JIMH3bI ITocTpoenue M306paKeHus B JHA3AX
. 1 - N N
P I T~
[D]= 1 amrp (auonTpus) 3.3 | 5
1 anTp — onrTHYECKas cuia > ’
NUH3BIC F=1M ¥ v
D >0 — nuH3a cobuparoras; D <0 — auH3a paccenBaromas
@opmyJia TOHKO# JIHH3bI JInneiinoe ysemmaenne an3bl ()
H |fl
d f fl|ld | h o |d|
2 H — BBICOTA N300paxeHus
h — BBICOTA IIpeaMeETa
F H
d S N
ol :~ yf'. o~ \




3agaua. CBeva HaxXOAUTCA HA pacCTOSHUM 12,5 cM OoT cobuparomieii TMH3bI,
omnThYecKas cuiia Kotopoii paBHa 10 nrrp. Ha kakoM paccTosSTHUM OT JIMH3BI

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
-7 £=1/2=0,5 m OtBert: 0,5 M

3auamm H BOIIPOCHI JIsA (l)OpMI/IpOBaHI/IH H KOHTPOJHA BJaJACHUA
KOMIICTCHIINAMM.

3aiaHud K pelieHuIo:

1. Jly4 OT mOABOJHOTO MCTOYHHKA CBETA NAJAET HA IOBEPXHOCTH BOJBI MO
yriioM 25°. Onpenenure nojJ KaKuM yTiioM 3TOT JIyd BBIMAET B BO3IyX.

2. Onrtudeckas cuia JuH3bI paBHa 5 antp. Haliqute pokycHoe paccTosinue
JIMH3BI.

Haiitu ¢oxycHoe paccTosiHue, ecliu ONTHYEeCKasi Cujla JIMH3bI paBHa 3,5 AnTp.

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

5. Ha kakom paccTosiHUM OT coOuparole JUH3bI ¢ POKYCHBIM paccTtosinueM 10
cM OyZIeT HaXOAUThCS U300pakeHUe IPeIMETa, €CIIM CaM MPEAMET HaXOIUTCS
Ha pacctosiHuu 20 cm?

6. CxopocTh pacmpocCTpaHEHus Jiyda »*KeiaToro ceera B Boje 225 000 km/c, a B
crekiae — 198 200 km/c. OmpenenuTh MOKa3aTelb MPEIOMIICHUS CTEKJIa
OTHOCHUTEIBHO BO/JIBI.

7.  Cger mnuHoil BonHbl 600 HM pacnpocTpaHsercsa 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
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F4218

IIpakTuuyeckasi padbora Ne 12
Tema 3auaTusa: BoaHoBbIe cBOMCTBA CBETA.

Heab padoThI: 3aKpENUTh MOJIYYEHHBIE TEOPETUUECKUE CBEJICHHUS 10 TEME
pelIeHreM 3a/iay, BbIpadoTaTh MPAKTUYECKHUE HABBIKU MO PEIICHUIO 3a/a4.

Teopurnueckasi 4acTb

Mucnepeus csera (HeoroH )
3a8UCUMOCMb 1 CPedbl OM V C8EMOB0Il 80HbL

OnpiTel HeloToHa
beiblid

_C c
n,= - n=—-—
- Kak ® Uy KU,
OmHax sl \ /
gg%;f{apb U, >Vy = Ny >N, = AHCTEPCHS
TI'opoackoit
Ciioman
" @oHaph
Hnrepdepennus cBera

nepepacnpeoenerue UHMeEHCUBHOCMU C8emd 8 Pe3yAbmame HAN0HCEHUS
HECKONbKUX KO2EPEHMHbBIX C6EMO8bIX BOH

KorepenTHbie HCTOYHHKH BOJIH — UMEIOT OAMHAKOBYIO V X AQ=Cconst.
KorepeHTHbIe MCTOYHHKH => KOT€PEHTHBIC BOJIHbI.

Ad =d, —d, — pa3HOCTb X012 BOJIH

Ycnosne MakCHMYMOB Ycnosue MunuMymoB
Ad=tk\ k=0,1,2, ... Ad=x(2k+1)L/2

X X,
0 - ofb—f—t -
4 U‘.‘ '3\/ t

Jugpakuyus céema - OTKIOHEHHE CBETA OT MPSIMOJIMHEHHOTO PaCIPOCTPAHEHHUS B
Cpele ¢ pe3KUMH HeOHOpoAHOCTIMU. CrenyeT oOpaTuTh BHUMaHHUE Ha TOT (aKT,
YTO sIBJICHUE TU(PAKIUU TPOSIBISIETCS B TOM, YTO MIPH MPOXOKICHUH CBETOBOM
BOJIHBI B HEOAHOPOHOU CpeJie MPOUCXOAUT NIepepacipeiesieHne HHTEHCUBHOCTH -
MOSIBJICHHE MECT € O0JIBIIION HHTEHCUBHOCTHIO (MAKCUMYMOB) U MOl



WHTEHCUBHOCTBIO (MUHUMYMOB). SIBNieHHne nudpakiunu HabJIHOgaeTCs 71 BOJIH
10001 ipupoibl. TpyaHOCTH HAOIIOACHHS TU(PAKIIUU CBETOBBIX BOJIH
3aKJIFOYAIOTCA B TOM, YTO BCIIEICTBUE MAJIOW JJIMHBI CBETOBOM BOJIHBI
nHTEepPEPEHITMOHHBIE MAKCUMYMBI PACIIONaratoTcs 0OUeHb OJIM3KO0 IPYT K APYTY, a
WX HHTCHCUBHOCTH OBICTPO yOBIBaCT.

Jlugppaxkyuonnasn pewremka - COBOKyITHOCTh TapaJUICIBHBIX IPYT APYTY MIeei
OJIMHAKOBOMW IIUPUHBI @ M PACIIOIOKEHHBIX Ha OJJUHAKOBOM PACCTOSTHUU b IpyT OT
npyra. Benmnunna d = a + b Ha3piBaeTcs NepuoIoM TudpakiimoHHoi pemeTka. [Tpu
paccMOTpeHMH JHU(PAKIIMK TUIOCKOW BOJHBI, MAJalomiell IEPICHIUKYIIIPHO
pemieTke, HeoOXOJMMO YYHMTBIBaTh HMHTEp(depeHinio N CBETOBBIX BOJIH,
HMPOLIEAININX Yepe3 Meau. MakcuMyMbl cBeTa OyAayT HAONIOAAThCS TOJ yIiIoM®,
OTIpENICIIIEMBIM YCIIOBUEM

d sin o= kh,

TJIe k - MOPSAAOK MaKCUMyMa, & = 0, £1, 2, .., ¢- yroa nudpakium.

Xoxa padoThl.
3anaua. /[Be korepeHTHBIE BOJIHBI (ProieToBoro cBera A = 400 HM JOCTUTAIOT

HEKOTOPOM TOUYKH C Pa3HOCTBIO X013 A = 1,2 MKM. UTO NpOU30MIET B 3TOM TOUKE:
YCUJIEHHE WM OCJIa0JIeHUE BOJIH?

Jano: Pemenue:
B nannoMm ciyudae
A=1,2 MKM
A =400 HM
Az —? A= 37\.,,

CJIEIOBATEIBHO MTPOU30UIET
UHTEeP(PEPEHITMOHHBIN MAKCUMYM.

OTtBeT:
m=3=
OyneT HabIr01aThCsl MAKCUMYM OCBEIIIEHHOCTH

Conep:kanue oruera, Gopma u npaBuia 0popMiieHHs 0TYETA O BHINIOJHEHHOMH
pabore: yctHOe coobmenue. [lonroroBka yctHOTo coobmienus. OreHka pereHHbIX
3aj1ad.
[enb paboOTHI:
— Hay4YUThCS CaMOCTOSITEJIbHO o0MpaTh nHpopMmaruio,
CHUCTEMaTU3UPOBATH U ODOPMIISATH B BUJIE COOOIICHUS 110 3aJaHHOMN TeMe;
— MOJIYYHTh OMBIT YMEHUS MyOJINYHO BBICTYIATh.

3agaHusi W Bompochbl I (OPMHUPOBAHUSI M KOHTPOJSA BJIAJIEHUS
KOMIICTEHIUSIMH.



3aiaHus K penieHunIo:

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

2. PasHocTh XOna Jmydeil OT ABYX KOIE€PEHTHBIX MCTOYHHKOB CBETa C JJIMHOU
BOJIHBI 600 HM, CXOJAIIMXCS B HEKOTOPOM TOYKE, paBHa 1,5 - 1076 M. byner nu
HaOJI0JaThCSl YCUIICHUE WJIH OCJIa0JIeHHEe CBETa B 3TOM TOUKe?

3. Jludpakmumonnas pemeTrka comgepkut 100 mTpuxoB Ha 1 MM JUIHHBL
Onpenenure UIMHY BOJIHBI MOHOXPOMAaTHMYECKOTO CBETa, MAJAOLIErO
NEPHEHANKYIAPHO HAa TUGPAKIIMOHHYIO PEIIETKY, €CIM YTOJd MEXIY JABYMs
MaKCUMyMaMH TIEPBOTO MOPSIKA paBeH 8°.

4. ]JIBe KOT€pEeHTHbIC CBETOBBIC BOJIHBI KpacHOTo cBeTa (A= 760 HM) IOCTUTAIOT
HEKOTOPOM TOYKH C PAa3HOCTBIO X04a 2 MKM. YTO MPOU30MIET B 3TOM TOUKE:
YCUJICHHE WM OCJIa0JIeHHE BOJIH?

5. Haigure onTHYECKYI0 PAa3HOCTh XOJAa IJIOCKHMX MOHOXPOMAaTHYECKHX BOJIH,
JAIOIIUX TPU MPOXOKICHUU uepe3 AUPPAKIIMOHHYIO PEHIETKY ¢ MEePUOoIoM 3
MKM MaKCUMYyM TIpH yriie qudpakiuu 30°.

6. Ha jaudpakuuvoHHyr0  pemerky ¢ nepuogoM 3 MKM  Majaaer
MOHOXPOMATHUYECKHI CBET C JUIMHOU BOJIHBI 650 HM. UeMy paBeH HanOOIbIIHIA
NopSAA0K AU(PPAKIIMOHHOTO MaKCUMyMa?

7.  Hudpakinuonnas pemierka umeet 50 mrpuxoB Ha 1 mMm amunbl. [log kakum
YTJIOM BHJIEH MAaKCUMYM BTOPOTrO MOPS/IKa CBETA ¢ AIUHON BOIHBI 400 HM?

IIpakTnueckas padora Ne 13
Tema 3ansaTus: KBantoBas onruka. ®U3nKa aroMa 1 aTOMHOI0 s1ApPA.

Heab padoThI: 3aKpENUTH NOJIYYEHHBIE TEOPETUUECKUE CBEIEHUS 110 TEME
pEIIeHNEeM 3aJ1a4, BEIPa0OTaTh MPAKTUIYECKHE HABBIKHU IO PEIICHUIO 3a71a4.

Teopurnuyeckasi 4acTb

B 1900 r. nemenkuii pusuk Makc [1nank BbICKa3an TMIIOTE3Y: CBET U3JIydaeTcs
Y TIOTJIONIAETCS OTICIHHBIMU MOPIUSAMU — KBaHTaMH (WM (OTOHAMU). DHEPTHS
KaxJ0ro QotoHa onpexaensercs Gpopmynoit £ = hv, rne & — nocrosiunas [lnanka,
paBHas 6,63 - 10°* JIx - ¢, v — 4acToTa CcBerTa.
['umote3a Ilmanka oOBSICHWIA MHOTHE SBJICHHMS: B YaCTHOCTH, SIBIICHHUE
dbotoaddexra, oTkpeiToro B 1887 1. Hemenkum yudeHbiM ['eHpuxom ['epuem u
U3YYEHHOTO IKCIIEPUMEHTAIBHO PyCCKUM ydeHBbIM A. I'. CTONETOBBIM.

Domosghghexm — 3TO SBICHHE WCITYCKAHUS DJCKTPOHOB BEHIECTBOM O]
JIEeICTBUEM CBETA.
B pesynbrare uccienoBaHuii ObIIM yCTaHOBJIEHBI TpU 3aKoHa PoTorddekTa:



a) Cwuna Toka HACHIIIEHUS MPSMO MPOMOPIIMOHAIbHA HHTEHCUBHOCTH CBETOBOTO
U3ITyYEHHUs], M1aJIal0IIEro Ha MOBEPXHOCTh Tea;

0) MakcUMalilbHasi KHHETHYECKasi 3HEPTusi OTOICKTPOHOB JIMHEHHO BO3pacTaeT
C 4aCTOTOM CBETA U 3aBUCUT OT €r0 MHTCHCUBHOCTHU;

B) €CJIHM YacTOTa CBETa MEHbBIIE HEKOTOPOW ONPEAEICHHOW [UIsl JIaHHOTO
BEI[ECTBA MUHUMAJIBHON 9acTOTHI, TO (OTOA(DPEKT HE TPOUCXOIUT.

3aBUCHMOCTh (DOTOTOKA OT HAMPSDKCHUSI IOKa3aHa

Ha puUCyHKe 1.

Teopuro hororddexra co3aan HeMEIKU yueHbIN

A. DunireiiH B 1905 r. B ocHOBe Teopuun

OWHIITENHA JIeKUT MOHATHE PabOThI BHIX0/1a

"7 7 3JIEKTPOHOB U3 METaJlIa U MOHATUE O KBAHTOBOM
N anpone u3ydeHuu cBeta. [1o Teopun DiHIITEHHA
doToapdext nmeer cienyrouiee 0ObICHEHHE:
Puc. 1 MOTJIOMIast KBAaHT CBETA, DJIEKTPOH MPHUOOpETaeT

sHepruto /v. [lpu BbUIeTEe U3 MeTaIa YHEPTus
KQ)KJIOTO JIEKTPOHA YMEHBIIIAETCS HA OIIPEIEIICHHYIO BEIUYMHY, KOTOPYIO
Ha3bIBAIOT padoToil BbIX0aa (Ag,x). PaboTa BbIxoa — 3T0 paboTa, KOTOPYIO
HEO0OXOIMMO 3aTPaTUTh, YTOOBI YAAIUTH NEKTPOH U3 MeTaJlIla. MakcuManbHas
SHEPTUs DIIEKTPOHOB IIOCIIE BHUIETA (€CIM HET APYTUX IOTEPD) UMEET BU: mV>/2 =
hv - Agx, ITO ypaBHEHHE HOCUT Ha3BAHHE YPABHEHUs1 JWHIITEHHA.
Ecnu hv < Agyx TO GoTOA(DPEKT HE MPOUCXOUT. 3HAUUT, KPACHAS 2PAHULA
Gdomoaghghexma paBHaA Vi = Agux/h
[Tpubopsl, B OCHOBE MPUHIIHUIA IEUCTBHS KOTOPBIX JICKUT siBieHUE PpoTodrddexTa,
Ha3bIBAIOT (poTOIIeMeHTaMu. [IpocTelium Takum mpubopoM SIBIISIETCA
BaKyyMHbIN ¢oTorneMeHT. Henocratkamu Takoro poTosneMeHTa sBISIFOTCS:
cl1a0blii TOK, Majiasi 4YyBCTBUTEIBHOCTD K JTMHHOBOJIHOBOMY U3JIyUYEHHUIO,
CJIOKHOCTb B M3rOTOBJIEHUH, HEBO3MOXKHOCTh HCIIOJIb30BAHMS B LIETISAX
nepeMeHHoro Toka. [lpumensercs B poToMeTpun JUist U3MEPEHUS CUIIbI CBETA,
SPKOCTH, OCBEILIEHHOCTH, B KMHO JIJIs1 BOCTIPOU3BEACHUSI 3ByKa, B (poToTenerpadax
u ¢oTorenedoHax, B yIPABICHUH MPOU3BOJCTBEHHBIMHU MTPOLIECCAMH.

3apaua. Kpacnas rpanuna gorosddexra ans nukens paBaa 0,257 mxMm. Haiitu
JUTMHY BOJTHBI CBETA, TAJAI0IIETO HAa HUKEJIEBBIN AJICKTPO M Ha4aIbHY CKOPOCTh
BBIPBIBACMBIX 3THM CBETOM (POTOAJICKTPOHOB, €CITH (POTOTOK MpEeKpaIiaeTcs mpu
3a71epP>KUBAIOIIEH pa3HOCTH OTEHIIMAIOB, paBHOU 1,5 B.

- -7
/lano: A =2,57-107 m JU. = LS8

Haumu: | o. .
Pewenue
CornacHo ypaBHEHHUIO DHHINTEHHA 711 BHEITHETo (hoTtorddekra, sHeprus
MOTJIOIIEHHOTO KBAHTA TPATUTCS HAa COBEPIIIEHUE (POTOIIEKTPOHOM PadOTHI
h

C
o T =A+E
BBIXOJa An npuaaHuc €My KHHETUYCCKOU OHCPIrun E: 2 .



Ecim (I)OTOKaTOIL OCBE€IIATh CBCTOM C ,IIJII/IHOfI BOJIHBI, paBHOfI KpaCHOﬁ rpaHune,
BCs DHEPTUA ITOTTIOIICHHOT'O q)OTOHa HACT Ha COBCPIICHUC pa6OTI>I BbIXOJd4:
hc

== A
A

K

Kunernueckyro sHepruio (poTo3IeKTPOHOB MOKHO HANTH Yepes3 3a/1epKUBAIOIILYIO
Pa3HOCTb MOTEHIMAIOB: Pa3 (POTOAIEKTPOHBI 33ACPKUBAIOTCS Pa3HOCTHIO
MOTEHIMAJIOB ©7. , TO UX KUHETHUYECKasi SHEPTHUS MOJHOCTHIO PACXOIyeTCs Ha
padboTy NPOTUB CUJI TOPMO3SIILIETO OIS, CIEJOBATENBHO, = - <U.  TJI€ e — 3apsi]
AIEKTPOHA.

hc _ hc
—=—+eU,
Torna ypaBHeHne DHIITEHA MOXKHO TIEpeNucaTh B Buae * A
-1
A= [i + eU3 J
Otcroa HailieM JJIMHY BOJIHBI MAIA0LIET0 CBETA: Ao he
[ToicTaBUB YMCIIEHHBIE 3HAYCHUS, TTOTYUUM:
-19 -1
A= 1 . 1,6-10" " Ka-1,5B ~1.96-107 m
2,57-10 "m  6,62-10 % Iouc-c-3-10°m/ ¢
2
m,u
. E=—%=eU,
Haiinem HayalbHYI0 CKOPOCTH (POTORIEKTPOHOB: 2 ,

/ZeU B
U(.’ =
OTKYIa M , ©AC m. — MacCcCa IIOKOs 3JICKTPOHA.
[Toxcrapisiss YMCITICHHBIC 3HAYEHUS, TTOJTYYUM:

=7,26-10°m/c

o = 2:-1,6-10YKa-1,5B
¢ 9,11-10 ' ke

Orger: U = 7,26:10°m/c

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

3ajjaHns K peleHmIo:

1. Onpenenute B 3JIEKTPOHBOJIBTAX SHEPTHUIO dboToHa,
COOTBETCTBYIOLIETO M3TyUEHHUIO ¢ yacToTol 101 I,
2. Ha mmactuHy W3 HUKENsS IMagaeT 3JIeKTPOMarHUTHOE W3IIyYCHHE,

sHeprust poToHOB KoTOporo paBHa 9 »B. ITpu aToMm B pesynbrare hportorddexra
13 TUIACTUHBI BBUIETAIOT JICKTPOHBI C MaKCUMaJlbHOU 3Heprueit 4 3B. Uemy
paBHa paboTa BbIXOJa JIEKTPOHOB U3 HUKEIS?

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

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

5. KakoB nmnynbsc potoHa, sHEeprust Koroporo pasHa 3 3B?



6. KakoBa kpacHas rpanuna dorodddexra nias 3050Ta, e€cid padoTa
BBIXOJIa AJIEKTPOHOB paBHa 4,59 »B?

7. PaboTa BhIxo/a 3JIEeKTPOHOB U3 IIMHKa paBHa 4 3B. KakoBa ckopocTtb
(OTORIIEKTPOHOB MIPH OCBEIICHUH ITUHKOBOU MJIACTHHBI U3TYYCHHEM CITTHHON
BOJIHBI 200 HM?

IIpakTHyeckas padora Ne 14
Tema 3ansaTUsA: DU3NKA ATOMHOIO SIAPA.

He.]'[b paﬁoTbI: 3aKPCIIMTH IMOJYUYCHHBIC TCOPCTUYCCKUC CBCACHU 110 TEMC
PCIICHUCM 34144, BI)Ipa6OTaTI) IMPAKTUYCCKUC HABBIKH I10 PCIICHUIO 3a1a4.

Teopurnueckasi 4acTb

B 1932 r. anrmmiickuit ¢pusuk JHxeiimc YeaABUK OTKPBUT YaCTHUIIBI C HYJIEBBIM
ANEKTPUYECKUM 3aPSAI0OM U €AMHUYHOM MacCOM. DTH YaCTHIIbl HA3BaJI HEMTPOHA-
mu. O6o3Havaetcs HeUTpoH x. [locne oTkpbiTUs HelTpoHa dusuku /. /.
NBanenko u Bepuep ['eitzenOepr B 1932 r. BRIABUHYIU TPOTOHHO-HEUTPOHHYIO
MOJIeJb aTOMHOTO sipa. COorjiacHO 3TOM MOJENH SIAPO aToma JIF00Oro BElecTBa
COCTOMT U3 MPOTOHOB U HEUTPOHOB. (OO11Iee Ha3BaHUE POTOHOB U HEUTPOHOB —
HYKJIOHBL.) YU CII0 MPOTOHOB paBHO 3apsily s/ipa U COBIAAAET C HOMEPOM AJIEMEHTA
B Tabnuue Menaeneea. Cymma uncia NpoTOHOB U HEHTPOHOB paBHA MaCCOBOMY
16
S R SR G PR
HEUTPOHOB.
XUMUYECKHUE BEIIECTBA, 3aHUMAIOLIIE OJHO U TO )K€ MECTO B TabJIUIIE
MenneneeBa, HO UMEIOLIME PA3HYI0 ATOMHYIO MACCy, Ha3bIBAIOTCS M30TONAMMU.
Slnpa U30TONOB OTIMYAKOTCS YUCIOM HEUTPOHOB. Hanpumep, Bogopo umeer tpu
M30TOIA: MTPOTHN — SJIPO COCTOUT U3 OJTHOTO MPOTOHA, JEUTEPUN — STPO
COCTOMT U3 OJHOI'O IIPOTOHA U OJHOTO HEUTPOHA, TPUTUN — SAPO COCTOUT U3
OJIHOTO IPOTOHA U ABYX HEUTPOHOB.
Ecnu cpaBHUTB Macchl SiAEP C MaCCaMH HYKJIIOHOB, TO OKa)KETCsl, UTO Macca sapa
TSKEJIBIX DJIEMEHTOB 00JIbIIIE CYMMbI MacC MIPOTOHOB U HEUTPOHOB B SIApPE, a JUIs
JIETKHUX 3JIEMEHTOB Macca siipa MEHbIIIE CYMMbI MACC IPOTOHOB U HEUTPOHOB B
anpe. CiienoBarenbHO, CYHIECTBYET PA3HOCTh MACC MEK/y MAacCOM sIpa U CyMMOM
Macc MPOTOHOB U HEUTPOHOB, Ha3blBaeMas AedeKTom Macebl. M =M, - (M, +
M,).
Tak Kak MEXIy MAacCOM U DHEPTUEN CYILECTBYET CBA3b £ = mc?, TO NPH JEICHUN
TSKEJBIX SIIEP U IPU CUHTE3€ JIETKUX SAJIEP JOJKHA BBIICIISITHCS YHEPT U,
CylIecTBYIOIIas U3-3a JeeKTa Macc, U 3Ta SHEPTUsl Ha3bIBACTCS IHEPruei CBI3N
aTOMHOIO sapa. E., = mc’. Belgenenne 5Toil SHEPIUU MOXKET IPOUCXOIUTH IIPU
AICPHBIX PEAKLIHSX.
SlnepHasi peakusi — 3TO NPOLIECC U3MEHEHUS 3apsiia siAPA U €T0 MACCHI,
MPOUCXOIAIINN IPU B3aUMOJICUCTBUU SAIpa C APYTUMU AIpaMU WA
AJIEMEHTAPHBIMU YacTulaMu. [Ipyu npoTekaHum iAEpHBIX PEAKIUI BBITTOIHSAIOTCS



3aKOHBI COXPAHEHUS AIEKTPUUECKUX 3apsiIOB U MACCOBBIX YUCEIN: CYMMA 3APA008
(Maccoswvix yucen) s10ep u yacmuy, GCMynaruwux 6 S0epHyIo peakyuro, pagHa
cymme 3apsi008 (MAcco8blx Yuces) KOHeUHbIX NPOOYKMO8 (s0ep u yacmuy,)
peaxkyuu.

Hennas peakuus AejieHUs — 3TO SiFIEpHAsE PEAKIUsI, B KOTOPOM YaCTUIIBI,
BBI3BIBAIOIINE PEAKIUIO, 00pa3yl0TCs KaK MPOAYKThI 3T0i peakuuu. Heooxomu-
MBIM YCJIOBUEM [Tl pa3BUTHUS LIEMTHOM peaKInK IeNIeHus sBIIAeTCsS TpeboBaHue k >
1, tne k -— ko3P dunmeHT pa3MHOKEHUST HEUTPOHOB, T. €. OTHOUIECHUE YKCIIa HEM-
TPOHOB B JAHHOM MOKOJIEHUHU K UX YHCITY B IPEABIAYIIIEM TOKOJIEHUU.
CrocoOHOCTBIO K LEMHOM SAepHOM peakiuu obnagaeT uzoron ypana 2> U. [lpu
HaJIMYHUH ONPENEIEHHBIX KPUTUYECKHUX apaMeTpoB (KpuTuueckas macca — 50 kr,
mapoBast (popma paguycom 9 cMm) Tpu HEUTPOHA, BBIJCIUBIINECS MPU JICTICHUN
NEPBOTO SApa MONAAA0T B TPU COCEIHUX, A1pa U T. 1. [Ipouecc uaer B Buje
LEMHOM peakIuu, KOTopasi IpOTEKaeT 3a J0JIU CEKYHIbl B BUJIE AIEPHOTO B3phIBA.
Heynpansemas sjiepHas peakiys NpuMeHsIeTCsl B aTOMHBIX Oom0Oax. BriepBbie
pemmi 3a7auy 00 ynpaBieHUU LEMHOU peakiuen qeneHus saep puzuk DHpUKo
®epmu. UM ObLT M300peTeH sinepHbIit peaktop B 1942 1. Y Hac B cTpaHe peakTop
ObL1 3amyiieH B 1946 r. mox pykoBojsictBoM U. B. Kypuarosa.

3amaya. Onpenenuts unciio N saep, pacnajaroluxcs B TeueHue BpeMenu: 1) =1
MUH; 2) =5 CcyT. — B paguoakTuBHOM u3otorne Gocdopa 32;sP maccoit m=1 mr.

m=1mr 2AEHCHMOCTE YHCIA aTOMOE 0T BREMEHH!
_ AT

t1=1 mun H=hlye

t2=>5cyr YHcno pacHaBIIHECA ATOMOE 38 BEPEMA b

T1p=14.3 cyr =g (1-e™) | roe 3=ln2/T1; — mocToAHHAaA pachama, My — 9HCOTO AaTOMOE HadalbHEIR
Mi=7

MOMEHT BpeMeRH =0
Nz="1 ITo ompemenenuto My=m*Iafw, toe m-macca obpasua, My-gucmo Asorafpo paBHOE
£.023%10% mone!, L-mMonApHad Macca (B HAIEM clIyHae L=320Mone AuA focdopa).

TOI‘,E[H, coﬁnpaﬁ ECE EBMECTE, HaXCOHM YHCIC PACHABINHXECA ATOMOE 33 BREMA I

[ In?2 H
1—exp| —t = .
T1r2

Ilogcraemaen 4HCoa (DepeBomA ONHOEREMEHHC BCE BENHIHHE B cHoTemy (L)

mxMa "

M=HMp x[l—exp—lxt-]:

-8 3 -1
11 L6107 %r 56,0235 10 mome ™" 1_EXP(_1><6OEX 0.693 ]=
32107 kr / mome 14.3 % 24 % 3600c

=g 3% 104

~f 23 -1
N o K10 wrx 6023 X107 mone 1—exp(—5><24x3600c>< 0.693 ] =
32107 kr f moms 14.3% 24 % 3600¢c

=4 1x10!% .




3ajjaHns K peleHmIo:

10.

11.
12.

13.

14.

15.

Hamucate HegocTaromupe 0003HAYCHUS B CICTYIOIICH sIIEPHOMN peaKITiu:

?+ 1H1 —> 24Mg12 + 4H62

Hanucatp siepHyto peakiuio, IpOUCXOoIIy0 Tpu 00MOapIMpOBKE JTUTHUS
’Liz mpOTOHAMH ¥ COIPOBOXKIAIOILYOCS BHIOUBAHUEM HEWTPOHOB.

Yepes kakoe BpeMs pacnajnerca 80% aTOMOB paliOaKTUBHOTO U30TONA
xpoma °'Crys, ecriu nepuof mosypacnana 27,8 cyrok?

OnpeennTe SHEPTUIO CBA3U B sape aroma >*Naj;, €CIM Macca II0CIEIHErO
22,99714 a.e.m.

Hanucate HegocTaromue 0003Ha4eHMsl B CJIEYIOIIEH sIIepHOI peaKInu:

? +“He, — "Bs + 'ng

Uepes kakoe Bpems pacnagercs 80% pamoHa, mepuoa moypacrana
KOTOPOTO cocTaBisieT 3,8 CyToK?

OnpeenuTe SHEPTUIO CBA3U Anpa atoMa ypana 2>>Uy,.

Hanucate HegocTaromue 0003Ha4eHMs B CJIEYIOIIEH sIIepHOI peaKInu:

2H1 + Y — ?+ 11’10

IIpu GomOGapauposke 6Gopa ''Bs OBICTPO ABMKYIMMMHCS IIPOTOHAMH
HaOoAaeTcs Npyu OAMHAKOBBIX Tpeka oOpa3zoBaBIIMXcsa yacTul. Kakue 3o
yacTulbl? Hanummure siaepHyo peakiuio.

Kaxas nouist paquoakTUBHBIX sep uzorona *Cs pacnagaercs 3a 100 ner, ecian
ero nepuop nonypacnanaa 5570 ner?

Brruucnure gedekt Maccesl sapa uzorona **Nejo.

Hamnucates HegocTaroye 0003HaueHusl B CJICAYIONMICH sIACPHOM peaKIuu:
652113() + 11’10 — 7?7+ 4H€2

HamnucaTes HegocTaromye 0003HaueHusl B CJICAYIONICH sIICPHON peaKIuu:
198Hg80 + lnO - 198AU79 + f)

OnpenenuTs IEPUO IOIypaciana paaoHa, €CIU 3a OOHH CYTKH u3 10°
aromoB pacnagaercs 1,75 - 10° aromoB.

Haiitu nedext macc ais sapa FCoy7.



16. Hamucars HemocTamonye 0003HaY€HNs B CIEAYIOIIEH AIEPHON PEAKIUM:
K9+ 2?2 > HCax + 'Hy

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



Jluteparypa

1. OcHoBHas IUTEpaTypa:

1. [Maneiruna, A. B. @usnka [DnekTpoHHBIH pecypc] : 1a00paTOPHBIA MPAKTUKYM IS
CIIO / A.B. IlanpirnHa. — DEKTpOH. TeKcToBbIe nanHbie. — Capartos : [IpodobpazoBanue, 2019.
— 84 ¢. — 978-5-4488-0331-4. — Pexum nocryna: http://www.iprbookshop.ru/86155.html

2. Jleryra, C. H. ®usuka [DnexkTpoHHBIH pecypc] : yuebHOoe mocodue / C. H.
Jlerytra, A. A. Yakak. — DneKTpoH. TeKkcToBble AaHHble. — OpeHOypr : OpeHnOyprckuit
rocynapctBeHubiiynuBepcuret, ObC ACB, 2018. — 307 ¢. — 978-5-7410-1575-9. — Pexum
noctyna: http:// www.iprbookshop.ru/78852.html

3. Owusuka. Mexanndyeckue kojebanus. COOpHUK 3a/1a4 ¢ peIIeHUSIMH [ DIEeKTPOHHBIH
pecype] :3amaunuk gt CIIO / coct. b. K. JlanTteHKkoB. — DJEKTPOH. TEKCTOBBIE JIaHHBIC. —
CapatoB : IIpodobOpazoBanue, 2019. — 164 c. — 978-5-4488-0391-8. — Pexum pocryma:
http://www.iprbookshop.ru/86468.html

4. PomanoBa, B. B. ®usuka. [Ipumeps! pemenus 3amad [DIeKTpOHHBIN pecypc]| :
yuebHOoe mocobue / B. B. PomanHoBa. — DneKTpOH. TEKCTOBbIE JaHHble. — MUHCK :
Pecnybnukanckuii HHCTUTYT mpodeccrnoHanbHoro oopazosanus (PUIIO), 2018. — 348 ¢. — 978-
985-503-737-9. Pexxum noctyna: http://www.iprbookshop.ru/84903 . html

2. JlonoJIHUTEIbHAS JTUTEPaTypa:

1. Ky3unenoB C.M. CnpaBouynuk mo ¢usuke [DIeKTpoHHBIN pecypc]: yueOHoe mocolue st
CIIO/ C.M. Ky3nenoB, K.M. Porosmn— DiekTpoH. TEeKCTOBBIe maHHbie.— (Caparos:
[TpodobpazoBanue, 2018.— 219 c— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/66399.html.— 3BC «IPRbooks»

2. HukepoB, B.A. ®usuka ans By30B: MEXaHUKa M MoOJeKynsipHas (usuka : yueOHuk / B.A.

Hukepos. - MockBa : M3garenscko-toproBasi kopnopamus «JlamkoB u K°», 20178. -
136¢. :tabn., rpag., cxem. - ISBN 978-5-394-00691-3 ; To xe [DnekTpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=450772

3. KyspmuueBa B.A. Kypc nekmuit mo ob6meil ¢usuke. Yacte [. Mexanuka u
MouiekyIsipHas uszuka [dnexktponuslii pecypc] / B.A. Ky3smuuena, O.A. [TonomopeB. — DeKTpoH.

TeKCTOBbIeIaHHbIe. — M.: MOCKOBCKasi rocyapCTBEHHAs akaJeMusi BOJAHOTO TpaHcmopra, 2019. —
107 c. 2227-8397. — Pexkxum noctyna: http://www.iprbookshop.ru/65845.html

3. UuTepHeT-pecypehl:
1. https://ro-edu.ru/ - denepanbublii nopran Poccuiickoe obpazoBanue

2. https://www.iprbookshop.ru/78574.html - katanor kHUT
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