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MeTtoauyeckue ykazaHusi AJsl IPAKTHYECKUX padoT

Meroauueckie yKa3aHUS TPU3BAHBI OKAa3bIBaTh IIOMOINb CTYJICHTaM B
W3yYCHUU OCHOBHBIX TOHSTHH, WACH, TEOPUH M TIONOKEHHH TUCIUTUINHEI,
M3y4aeMbIX B XOJIe KOHKPETHOTO 3aHSTHS, CIOCOOCTBOBATh Pa3BUTHUIO UX YMCHUH,
HaBBIKOB U MPO(HECCHOHATBHBIX KOMIIETCHIIHH.

B ganHoM y4yeOHOM TMOCOOMHM COTJIaCHO cHenu(pUKe AUCHUIUIMHBI U
IPOTIMCHIBAIOTCSL:

1. MosicHuTeIbHAS 3aNUCKA

B pesynbTaTe ocBoeHUs y4eOHOU JUCHUTIIMHBI 00YYaIOIIUNICS TIOJKEH YMETh:
1) ommceiBaTh MW OOBACHATH (PU3MUYECKHE SIBICHUS W CBOWCTBA TeEJ: JBHKEHHE
HEOECHBIX TeJ W MCKYCCTBEHHBIX CITyTHHKOB 3€MIIM; CBOMCTBA ra3oB, >KUIKOCTEH U
TBEPJIBIX TEJI; AJIEKTPOMATHUTHYIO MHIYKIIUIO, PACHPOCTPAHEHUE IIIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIC CBOMCTBAa CBETA; H3JIyYEHUE M TMOIJIOUIEHHE CBETAa aTOMOM;
botoapdekr;
2) oTIMYaTh TUMOTE3bl OT HAYYHBIX TEOPUH;
3) nenatb BHIBOJBI HA OCHOBE IKCIIEPUMEHTAIBHBIX JaHHBIX;
4) NpUBOIUTH MPUMEPHI, IMOKA3BIBAIOUIUE, YTO. HAOIIOJACHUS W DSKCIEPUMEHT
SIBJISIIOTCSI OCHOBOM JISl BBIIBUKEHUSI TUIIOTE3 U TEOPUi, MO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (PU3MUECKas TEOpUs JTaeT BO3MOXKHOCTH
OOBSICHSITh M3BECTHBIC SIBIICHUSI TIPUPOJILI U Hay4dHBIE (PaKThI, TIPEJCKA3bIBAThH €IIIe
HEU3BECTHBIC SIBJICHUS,
5) TmpUBOIUTH MPUMEPHI MPAKTUYECKOTO HCMOJb30BaHUS (PU3MUECKUX 3HAHMIM:
3aKOHOB MEXAHWKH, TEPMOJMHAMHUKUA U DJICKTPOJUHAMUKU B DHEPIETHUKE;
pPa3JIMYHBIX BHUJIOB DJIEKTPOMArHUTHBIX W3IYYECHHN Uil pPa3BUTUSL paguo U
TEJICKOMMYHHUKAIINM, KBAaHTOBOM (U3MKM B CO3J@HUU SIACPHOW DHEPTETUKH,
Ja3€poB;
6) IPUMEHSTH MOJIyYCHHBIC 3HAHUS JJI pelIeHus] GU3NUEeCKUX 3a/1a4;
7) u3MepsTh pAl HU3MYECKUX BEIMYMH, MPEACTABIISS PE3yJIbTaThl U3MEPEHUN C
YYETOM HUX MOTPEIIHOCTEM;
8) wuCmosb30BaTh MTPHOOPETCHHBIC 3HAHUS W yMEHUS B TMPAKTUYECKOU
JEATEIIBHOCTH U TIOBCETHEBHOM KU3HU;
B pesynbrare ocBoeHUs y4eOHOM TUCHUIUIMHBI 00YYaIOIUNACs TI0/KEH 3HATh:
1) cMmbicn moHATHI: (U3NYECKOE SIBIEHWE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICUCTBHE, ANEKTPOMATHUTHOE I0Jie, BOJIHA, (DOTOH, aTOM, aTOMHOE SJIpO,
MOHU3UPYIOIINE U3TyUeHUs, TUIAHEeTa, 3B€3/1a, TallakThKa, BeenenHas;
2) cMmbIca (U3NYECKUX BEJIWYUH: CKOPOCTh, YCKOPEHHUE, Macca, CUjia, UMIYJIbC,
paboTa, MexaHU4YeCKasi SHEPTHsI, BHYTPEHHSSI SHEPTHsl, aOCOJIIOTHAS TeMIIepaTypa,
CpelHsisi KWHETHYECKas »HJHEPrus YacTUIl BEHIECTBA, KOJMYECTBO TEILIOTHI,
AJIEMEHTAPHBIN AJIEKTPUUYECKUUN 3apsl;
3) cMbIca (HUBUYECKUX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMHUPHOTO TSATOTEHUS,
COXPAHEHMSI HHEPIHM, UMIIyJbCAa W DJIEKTPUUECKOTO 3apsiga, TEPMOJMHAMUKH,
AIIEKTPOMArHUTHOU MHAYKIMHU, (OTOdD(DEKTa;



4) BKIJIQJ POCCUHCKUX M 3apyOE€KHBIX yUEHBIX, OKA3aBIINX HAMOOJIbIIECE BIUSHHE
Ha pa3BUTHE (PU3HKY;

IIpakTnuyeckas: padora Ne 1
Tema 3ansaTUsA: BBe1eHUe B MEXaHUKY.
Leab padoThl: 3aKpENNUTh NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelieHreM 3aj1ad, BbIpaboTaTh MPAKTUYECKUE HABBIKU IO PEIICHUIO 3a]1ay.
Teopernueckasi 4acThb:

[Ikana (;at. scala — necTHHIa) — YacTh MOKA3bIBAIONIETO YCTPOHCTBA
CpeACTBa U3MEPEHUM, TPEACTABIIAIONIAsE COOOU YIOPSIOUCHHBIN PSSl OTMETOK
BMECTE CO CBS3aHHOM C HUMH HyMeEpaluel Wik TEXHUYEeCKasi OTMETKA Ha IIKaJie
u3MepuTearHoro npuodopa. Illlkansr MOTYT pacronaratbCs 1o OKpY>KHOCTH, JTyTe
Wiy npsiMoi TuHuu. [lokazaHusi OTCUUTHIBAIOTCSI HEBOOPYKEHHBIM IJ1a30M MPHU
pacCcTOAHUAX MEXAY JAenaeHustMu 10 0,7 MM, TP MEHBIIUX — MPU MIOMOIIH JTYTIbI
WJIM MUKPOCKOTA, JI I0JIEBOM OIIEHKH JIEJICHUN NPUMEHSIOT AOTIOJTHUTEIbHBIC
IIKAJIBl — HOHUYCHI.

CrnenyeT 3aMETUTh, YTO TEPMHH «ILKaJIa» B METPOJIOTHYECKON TPAKTHKE
HMMEET, 110 KpailHEN Mepe, ABa Pa3IMYHbIX 3HaY€HUs. Bo-niepBbIX, MIKAIOW WIIH,
TOYHEE, KON u3MepeHui (1Kanon Gu3nIecKoil BEJIMUYMHBI) Ha3bIBAIOT
MPUHSATHINA 110 COTJIAIICHUIO TOPSIOK ONpeeieHUs 1 0003HAYEHUSI BCEBO3MOKHBIX
MPOSIBJICHUM (3HAYEHU) KOHKPETHOTO CBOMCTBA (BEIUUYUHBI). BO-BTOPHBIX, IIKaION
Ha3bIBAIOT OTCUETHBIE YCTPOUCTBA AaHAJIOTOBBIX CPEACTB U3MEPEHUM, ITO 3HAUCHUE
UCIIOJIB3YETCs B JAHHOM CTaThe.

Kpyroyto nikainy 4acoB, KypBUMETPOB U HEKOTOPBIX APYTUX TPUOOPOB
Ha3bIBAIOT UG epOIaTOM.

N3meputenbHbIi Tpubop - Haubosee pacIpOCTPAHEHHOE CPEICTBO
U3MEpEeHUs, IpeAHa3HAYECHHOE JIJIs1 BEIPAOOTKH M3MEPUTETHLHON HHGOPMAIIUH B
dbopme, TOCTYITHOM /Jisi BOCIIPUATHUS HaOmoaareneM (oneparopom). Paznuyaror
aHaJIOTroBbIC, ITU(POBBIC, MOKA3BIBAIONIUE, PETUCTPUPYIOITUE CAMOTHIIIYIIIHE,
NevyaTare, THTErPUPYIOIINE, CYMMUPYIOIIUE, CPABHEHHUS.

OtcueTHOE YCTPOUCTBO (ILIKala U CTPEJIKA).

OTcueTHOE YCTPOUCTBO - YACTh KOHCTPYKIUU CPEACTBA U3MEPEHUS,
npeaHa3HaueHHas JjIs oTcueTa nokazaHuil. MoxkeT ObITh B BUJIE IITKAJIHI,
yKazaTeJsi, JUCILIes, SKpaHa ociuiorpada u T.11.

[ITkana - yacTh KOHCTPYKIUU OTCYETHOTO YCTPOUCTBA, COCTOSIIIAS U3
OTMETOK W YUCEJI, COOTBETCTBYIOIIUX MMOCIEA0BATEIbHBIM 3HAYCHUSIM U3MEPAECMOU
BeJIMUMUHBI. OTMETKH MOTYT OBITh B BUJIE YEPTOYEK, TOUEK, 3yOIIOB U TIp.
VYkazatenu MoryT ObITh B BU/IE€ KalJICBUIHBIX, HOKEBUIHBIX U CBETOBBIX CTPEJIOK.

Bunp! mikan, 1ieHa aejIieHus
[IIxanbl MOTYT OBITh OJJTHOCTOPOHHHE U IBYXCTOPOHHUE, B 3aBUCUMOCTH OT

nosioxkeHust HyJis1. Ecnu «0» HaxonuTces B LIEHTPE LIKAJbL, TO TaKasi ABYCTOPOHHSIS
IIKaJIa Ha3bIBA€TCs CUMMETpUYHOM. 11IKanbl XapakTepu3yroTCs YUCIOM JIEJIEHUN,



JUIMHOM JEJICHUS, [ICHOM JICJICHMS, TMaa30HOM ITOKa3aHUH, JHaa30HOM
WU3MEPEHUN U NIPEACIIAMHA U3MEPECHU.

Jlenenue - 3T0O MPOMEKYTOK MEXKIY JBYMS COCEAHUMHU OTMETKaMU IIKAJIbI.
JInvHa eneHus - 3T0 pacCTOSHNAE, U3MEPEHHOE MEXY OCEBBIMU JIBYX COCEIHUX
OTMETOK 110 BOOOpa)kaeMoi JINHUY, IPOBEICHHOMN Uepe3 CEepeANHbBI CaMbIX
KOPOTKHX OTMETOK IIKaJIbI.

Jlnana3oH okazaHui - 3T0 00J1aCTh 3HAYEHHUI LIKaJbl, OTPaHUYEHHAS
HAYaJbHBIM U KOHEUHBIM 3HAUYCHUAMU. J[Mana3oH U3MEpeHuii - 3T0 001acTh
3HAYEHUI BEJIMYMH, 111 KOTOPOH HOPMUPOBaHA NpeIeabHas JOIyCTUMAs
norpemHocTb. [Ipenen uamepenus - 3To HanOoJIbIIEE NI HAMMEHBIIEE 3HAYECHUE
nuana3ona u3Mmepenus. Ha kaxxnom quamasone mpuOop uMeeT JiBa mpenena: -
BEPXHUU MpEIET, ~-HUKHUM TTPEAE.

[leHna nenenus - 3TO pa3HOCTh 3HAYEHUI BEJIMYMH, COOTBETCTBYIOIIUX JABYM
COCEIHUM OTMETKAM IIKAJIbI.

Ilepen TeM, Kak HAXOAUTh LIEHY JIE€JIEHUS, BHUMATEIBHO PACCMOTPUTE CaM
npuOOp: YTO OH UBMEPSIET, B KAKUX €IUHUIIAX, €T0 UCIIPABHOCTh. JTO MMO3BOJIUT
HapHUCOBaTh MOJHYIO KAPTUHY IMPOBOJAUMOIO OIBITA 110
OIIPEEIICHUIO TON WM MHOM BeIW4YuHbl. Halaure Ha mKae
7Ba OJMMOKaMIIUX IITpUXa, BO3JIE KOTOPHIX HAITMCAHbI
YKCJIOBBIE 3HAYEHUS BEIUYUHBIL. [locunTaiTe CKOJIBKO MEXKIY
HUMHU JIEJICHUI (HO HE IITPUXOB).

Ha »ToM pucyHke B KpymHOM MaciuTade nokazaHa
HIKajia MeH3ypKu. Onpenenum HeHy JeJIeHNs MEH3YPKH.

a) BbIOMpaeM ouudpoBaHHble WITpUxu 16 u 12

0) MEXIy HUMHU 4 fiesieHus (IPOMEKYTKOB) 0

B) BbruucisieM: (16 - 12) : 4nenenus = 1 /nen.
OtBerT: 1ieHa nenenuit = 1 /neun.
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[lena pneneHuil MIKaJIbI M3MEPUTEIBHOTO MNpuOOpa - BakHasg (unyeckas
BenuunHa. C Hel Bbl OyJieTe CTaJKUBaThCsl O4eHb yacTo. [loaromy chopmynupyem
IIPABUJIO JJISI €€ BBIYMCIICHUSI.

YToObl NOJACUYUTATD LIEHY JCJICHUHN MIKAJIbI, HY>KHO:

a) BBIOpAThH Ha IIKaJE JABa OJMKANUIINX OIU(POBAHHBIX IITPUXA,;
0) COCUHUTATh KOJUYECTBO JICTICHUN MEXKTY HUMU;
B) pPa3HOCTh 3HAYCHWI OKOJIO BBIOPAHHBIX IITPUXOB pa3JeiIUTh Ha

KOJINYECTBO JICJICHU.
3aaHnsl K peleHHIO:
OrnpenenuTe XapakKTePUCTUKH IITKAJ CIASAYIOITUX U3MEPUTEIIbHBIX TPUOOPOB:
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Pelienrie pekoMeHIyeTCsl MPOU3BOANTH B CIAEAYIONIEH MTOCIEA0BATEIbHOCTH:
1. Llena neneHust IKabl

2. ITpenenbl mIkaibl

3. [lorpenrHocTs U3MEPEHUS

4. 3anummuTe pe3ysbTaT U3MEPEHUN

OTBeThbTE HA CJIeAYIOIIUE BOMPOCHI:

1. Yro Takoe mkajia u3MepUTeIbHOro npubdopa?

2. Kakue namepuTenbHbIe MPUOOPHI U3 MIKOJBLHOTO Kypca ¢hu3nku Bl 3HaeTe
(Ha30BUTE HAUMEHOBaHUE MPUOOPA U KaKYI0 (U3UYECKYIO BETUIUHY UM
U3MEPSIOT);

Ha xakue aBe rpymmbl MOXKHO pa3feIuTh BCE U3MEPUTEIIbHBIC TPUOOPHI?
Kaxk onpenenuts neHy JAeneHust H3MEPUTEIBHOTO pudopa’?

Uto Takoe MOTrpeIHoCTh?

Kaxk onpenennTs NOrpemHocTs U3MEpUTEIHLHOTO Tpudopa?

o bk w

IIpakTnueckasi padora Ne 2

Tema 3anaTus: Kunemaruka.
eab padoThI: 3aKpENUTh NOJYYEHHBIE TEOPETUUECKHUE CBEICHUS 110 TEME
pelIeHneM 3a71a4, BbIpaboTaTh MPaKTUYECKUE HABBIKH MO PEIICHUIO 3a/1a4.
Teopernueckas 4acTb
KunemaTuka — pas3gen MEXaHWKH, HM3ydaloluii MaTeMaTHYeCKOoe OIMHMCAHUE
(cpeacTBamMu TEOMETPHUM, alreOpbl, MAaTEeMaTHYECKOTO aHaau3a...) ABUKEHUS
UJCAIM3UPOBAHHBIX TeNl (MaTepualibHasg TOuYKa, aOCONIOTHO TBEPAOE TENO,
ujeanbHasi )KUJIKOCTb), 0€3 pACCMOTPEHHUS MPUYUH ABUKEHUS (MACChl, CUJT U T. 1I.).
HcxonHple MOHATHS KUHEMATUKH — IPOCTPAHCTBO M Bpems. Hampumep, ecimu
TEJO JABMXKETCA MO0 OKPY>KHOCTH, TO KHHEMAaTHKa MpPe/ICKa3bIBaeT HEOOXOUMOCTh
CYLIECTBOBAHMS IIEHTPOCTPEMHUTENILHOTO YCKOPEHUSI 0€3 YyTOYHEHHs TOro, KaKyro
IIpUpPOLYy MMEET Ccuja, ero nopoxaawoomas. [IpuunHamMyu BO3HUMKHOBEHUS
MEXaHUYECKOTO JIBM)KCHHS 3aHUMAETCS JAPYroM pas3ziesl MEXaHUKUW — JMHAMUKA.
['maBHOM 3amaveil KHWHEMATUKHU SIBIIETCS MaTreMaTU4yeckoe (ypaBHEHUSIMH,



rpagukaMu, TaONHUIIAMH W T. T.) OMNPECICHUE TOJOXKECHUS U XapPaKTEPUCTHK
JBYKCHHSI TOYEK WM Tel BO BpeMeHHU. JIto0oe ABWKEHHs paccMaTpHBAacTCsS B
onpenenéHHol cucteme oTcuéra. Takke KHUHEMaTHKa 3aHUMAETCs M3YYCHHEM
COCTaBHBIX JBMKCHHH (IBMKCHHUHM B JABYX B3aMMHO MEPEMEIIAIONINXCS CHCTEMaX
OTCUETa).

YCKOPEHUE. PABHOYCKOPEHHOE JIBUKEHUE

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

Ycxopenuem mena Ha3pIBalOT OTHOIICHUE U3MEHEHHS CKOPOCTHU TeJla KO BPEMEHH,

3a KOTOPOE 3TO U3MEHEHHE MTPOU3OIILIO.

YcKopeHue XapakTepusyer ObICTPOTY H3MEHEHHS CKOPOCTH.
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YcKopeHne - BeKTopHasi BenmduHa. OHO TTOKA3bIBAET, KAK H3MEHSIETCs
MTHOBEHHAs CKOPOCTh TeJIa 3a SMHHITY BPEMEHH.

3Hast HAYaIbHYIO CKOPOCTB TEJIA M €r0 ycKopeHue, u3 Gopmyist (1) MOKHO HalTH
CKOPOCTH B 000 MOMEHT BpeMeru: ¥ = Vo + &t 2

JI71s1 9TOTO ypaBHEHHE HYKHO 3aIHCaTh B MPOEKIMAX HA BHIOPAHHYIO OCh:
V=Voxt+ axt

T'pauKOM CKOPOCTH [PH PABHOYCKOPEHHOM JBHKCHUH SIBISICTCS

=18

a,>0J

npsiMast

NEPEMEIIEHUE U ITYTH ITPU TPSIMOJIMHEHHOM

PABHOYCKOPEHHOM JIBUKEHUH

ITpeanonokum, 4To TeJI0 COBEPLIMIIO MEPEMEILEHNUE 3a BPEMs t, IBHTasCh C

yckopenueM . Ecu ckopocTh U3MeHseTCs OT Fo/10 71 yuuTHIBAs, 4TO,

V=V, + atonyaum
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Hcnonp3ys rpaduk CKOPOCTH, MOKHO OTIPEJIEIUTH MPOMICHHBIN TEJIOM 32
M3BECTHOE BPEMS IyTh - OH YUCJIICHHO PaBEH IJIOMIAAN 3aIITPUXOBAHHOM
MTOBEPXHOCTH.
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CBOBO/IHOE HA,Z[EHI/IE TEJI

JIBr>keHue Ten B 0€3BO3AYIIHOM MPOCTPAHCTBE MO ACHCTBUEM CHUJIBI TSHKECTH
HAa3BIBAIOT C60000HbIM NAOCHUEM.

CB00OOHOE NTAJIEHUE - ’TO PABHOYCKOPEHHOE JIBUKEHHUE. Y CKOPEHUE CBOOOTHOTO
MMaJeHUS B JTAHHOM MECTE 3E€MJIH IOCTOSHHO JJIs BCEX TEJI M HE 3aBHCHUT OT MAaCCHI
najatomuiero Tena: g = 9,8 m/c?

Jlns permeHust pa3IuyuHbIX 3a7a4 u3 pasjaena "Kunemaruka" HeoOX0auMBI 1Ba

ypaBHeHI/I}I‘
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3amayalNel: Teno, ABUTasch paBHOYCKOPEHHO U3 COCTOSTHUS IOKOS, 32 IATYIO
CEeKyHAy ITpouwio myTh 18 M. HeMy paBHO yCKOpPEHHME M KAaKOM IyTh MPOIILIO TEJIO
3a5c?
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3a mATYI0 CEKyHAY TEJIO MPOILIO MYTh S = S5 - S4 U S5 U S4 - PACCTOSIHUSA,
MPOIICHHBIE TEJIOM COOTBETCTBEHHO 324 U 5 C.
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OTBeT: TeNo, ABUrasch ¢ yckopenueM 4 M/c 2, 3a 5 ¢ mpomwio 50 wm.
3ajjaHnsl K peleHHIO:
1. JIBwxeHue Ten 3a1aHo ypaBHeHUsIMU: X1 =3t, X2 =130-10t. Korna u rae onu
BCTpETSTCS?
2. [lpu paBHOYCKOPEHHOM MPSMOJMHEHHOM JBHXEHHUH CKOPOCTh Karepa
yBenuumnack 3a 10 ¢ ot 2 m/c 10 8 m/c. Uemy paBeH myTbh, MPONICHHBIN
KaTepoM 3a 3TO BpeMs?



3. YckopeHue manObl, COCKAIB3BIBAIONIEH C TIaAKON HAKIOHHOM TIOCKOCTH,
paBao 1,2 m/c? . Ha sToM cmycke €€ CKOpOCTh yBeIMYMIAch Ha 9m/c.
Omnpenenure MOJHOE BpeMsi CIIycKa I1aii0bl ¢ HAKJIOHHOMW TIJIIOCKOCTH.

4. KameHb OpollleH C HEKOTOPOH BBICOTHI BEPTUKAJIBHO BHU3 C HAuyaJbHOU
ckopocThio 1M/c. KakoBa ckopocTh kamus uepes 0,6 ¢ mociie 6pocanus?

5. MOTOUMKIIUCT, JBUTAsICh MO XOPOIIEH JOpPOTe C MOCTOSSHHOM CKOPOCTHIO
108 xkm/4, npoexan 4/7 Bcero mytu. OCTaBIIYIOCS YacTh IMYyTH MO TJIOXOM
Jopore OH mpoexan co ckopocTeio 15 m/c. KakoBa cpenmHsii CKOpOCTB
MOTOIMKIIMNCTA HA BCEM MMyTU?

6. ABTOMOOWJIH IBHUTAJICS 1O OKPYXHOCTH. [10JIOBUHY NITUHBI OKPY>KHOCTH OH
mpoexain co CKopocThio 60 KM/4, a BTOPYIO — eXal cO CKOpOCThio 40 km/4.
Yemy paBHa CpeHsS CKOPOCTh ABTOMOOMIISI?

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

Ienb padoOThI: 3aKpENUTHh IOJYYEHHBIE TEOPETUYECKHE CBEACHUS II0 TEMeE
pelIeHreM 3aJa4, BbIpadOoTaTh NPAKTUUECKHUE HABBIKYU 110 PELIECHUIO 3a/au.
Teopurnyeckasi 4acTb

JlunaMuKka uccienyeT NpUYMHBI JBWXKEHUs Tel. M3BecTHo, yTo I1t0O0O€ TEJo
U3MEHSIET CBOIO CKOPOCTh B pPE3YyJIbTaTe B3aUMOJECUCTBUS C ApyruMu Tenamu. Cumna
€CTh XapaKTEepUCTUKa B3aumojaeucTBus. OObIYHO cuia o0o3Hauvaercs OykBoil F .
Ecnu Ha Teno AelcTBYeT HECKOJIBKO CHJI, TO OHU CKJIAJbIBAIOTCS KaK BEKTOPBI.
CymMma BceX CuII JEHCTBYIOIIUX Ha TEJO, Ha3bIBACTCA PaBHOACHCTBYOMEN R

R=F+FE+F+..

Macca ectpb xapakTtepuctuka nHepTHOCTH. OOBIYHO Macca o0o3HavaeTcs: OyKBOM
m. Macca — cyTb CKaJisIp, CHJIa — CyTbhb BEKTOpP. B OCHOBE AMHAMUKH JieKaT TPU
3akoHa HerotoHa. IlepBriil 3ak0H HpIOTOHA yTBEpXKIaeT, 4TO CYLIECTBYIOT TAKUE
CHUCTEMBI OTCUETA, B KOTOPBIX, €CJIM HA TEJIO0 HE JIEUCTBYIOT HUKAKUE BHELIHUE
CUJIbI, OHO JBWIKETCSI PABHOMEPHO U MPAMOJMHENWHO. Takue cucrembl OTCYeTa
HAa3bIBAIOT MHEpLMAIbHBIMU. BTOopoil 3akoH HbproTOHA yTBEpXkKIaer, 4To, €Ciik Ha
TeJI0 Maccoi m aeucTByeT cuia F, To yckopeHue Tena, a OyJeT paBHO

Tperuit 3akoH Hbpl0TOHA yTBEpXkKIAET, UTO, €CIM HA TEJIO A CO CTOPOHBI Tena B
neucTByer cuna Fga, To Ha Tenmo B co croponsl Tema A neiictByer cuna Fap

puYeM Fpa =~ fap

Buasbl cui:

1. Cuna ynpyeocmu. Jta cuna Bo3HHKAET mpu nedopmaruu tena. CBONCTBO CHIIBI
ynpyroctu F TakoBo, 4Yro mnpu Hebonpmux gedopmanusax Ax , F

IpoNoOpIUOHaIbHO AX W HampaBieHa npotuB aepopmanuu. Koaddunuent



IPOMOPIMOHATIFHOCTA K HOCUT Ha3BaHHE Kod(pduimeHTa >XecTKocTH. Takum
oOpaszom,
F =—kAx
2. I'pasumayuonnas cuna. I3BeCTHO, 4TO BCE TeNA MPUTITUBAIOTCS APYT K IPYTY C
cwioil F nponopuroHanbHON Macce Kak10ro Tejaa my U my 1 00paTHO
IPONOPLUMOHAIILHON KBapaTy paccTosiHus R Mexny Tenamu.

F=GM122

R*

G =6,672-10"** Hm?/xr?.
rne Ro — paauyc 3emnn, M — macca 3emin. Y ckopeHue cBOOOJHOTO Ma/eHus g
HE 3aBHCHUT OT MAacChl INPUTATMBAEMOIO Tela, MOATOMY BCE Tela MalalT C
OJIMHAaKOBBIM yckopeHueM. Ha mosepxnoctn 3emnu, rae H paBHo Hymo, g<9,8
M/c?,
3. Bec mena. Becom Tema P Ha3pIBalOT cuily, KOTOpas NaBUT Ha OMOPY WIIH
pacTAruBaeT MoJABEC. JTa CWia BOOOIIE MPUIIOKEHA HE K Tely, a K OlOope WU
MOJIBECY; HA TEJNO >KE€ JEHCTBYET HOpPMalbHas peakius OIOpbl WIM CHja
HaTsDKEHUs1 HUTH. Bec Tena MoxeT ObITh paBEeH CHUJIE TSAKECTH, & MOXKET OBITh U HE
paBeH. Hanpumep, ecnu Teao J€KUT Ha TOPU3OHTAIBHOM MJIOCKOCTH, TO BEC Tela
PAaBEH CHJIE TSDKECTH, a €CIIM Ha HAKJIOHHOM, TO HET.
4. Cuna mpenus. Cuioil Tpenuss Frp Ha3pIBalOT CHily, KOTOpas MNPENsTCTBYET
JBUYKEHUIO, T.€. HAIIPABJICHA IIPOTUB CKOPOCTH, U paBHA

Xoxa padoThi:

3apaua. ['py3sl omuHakoBo wmacchl (Mi=My=0,5 Kr) coeAMHEHBbI HHUTHIO U
MEPEKUHYTHI Yepe3 HEBECOMBINA OJIOK, YKPEIUICHHbIH Ha KOHIle crona (puc. 2.1).
Koaddumment tpenus rpysza my o cron u =0,15. Ilpenebperast TpeHueM B 0J10Ke,
ONPENENNTh: a) YCKOPEHHUE, C KOTOPBIM JIBHXKYTCSl TPy3bl; O) CHILy HaTSKEHUS
HUTH.

Hdano: m;=my=0,5 xr; u =0,15.

Hajitu: a, 7.

N
Pemienne 4
I1o BTOpOMYy 3aKkOHY HbIOTOHA ypaBHEHHUs e [ T
JBW)KEHUS I'PY30B UMEIOT BU: T
v
ma=mg-T, .9
mya =T - um,g;
ma-+m,a=mg — um,g OTK a
(m, — 1m.)g (05—615-3]?)98 S s
a=-— I = =417
m, +m, 0,5+ 0,5 M/Cz'
)

T =m,(g—a)=05(9,8—417) = 2,821
Otset: a=4,17 m/c?, T=2,82 H.



Conep:xxanue orvyera, d¢opmMa u mnpaBwia odopMieHHs OTYeTa

BBINIOJIHEHHOH pafore: ycTHOe coobmieHue. [loaroroBka ycTHOro cooOIeHus.

O1eHKa peleHHbIX 3a/1a4.
Ienb paGoTHI:

— HAy4YUThCS CaMOCTOSITENIBHO oJ10MpaTh UH(pOpMaIHIO,

CHUCTEMAaTHU3UPOBATh U OGOPMIISTH B BHJI€ COOOIIIEHUS IO 3a/JaHHOM TeME;

— IMOJIYYUTD OIIBIT YMCHMU HY6HI/I‘-IHO BBICTYIIATD.

0

3aHaHHH H BOIIPOCHI JIsA (l)Ole/IpOBaHl/Iﬂ H KOHTPOJA BJAACHUA
KOMIICTCHIUAMM.

3aiaHu K pelleHuIo:

1.

[Tociie ynapa TEHHUCHOW PAKETKOM MSYMK MACcCOU S5 T ITOIYUYHII YCKOPEHUE
12 m/c? KakoBa cuna ynapa?

Jse cunbl o 200 H kasknas HanpasieHsl nof yriaom 120° npyr x apyry.
Haninnre paBHOJEHCTBYIOMIYIO CUITY.

[Ton neiicTBUEM HEKOTOPOU CHIIBI TIEPBOE TEIO MPUOOPETAET YCKOPEHHUE a.
ITon meiicTBHEM BIBOE OOJIBIIIEH CHIIBI BTOPOE TEJIO NMPHOOpETACT
YCKOpPEHHUE B 2 paza MEeHbIIE, 4eM nepBoe. Kak 0THOCUTCSE Macca meEpPBOTO
TeJIa K Macce BTOPOro?

Ecnu npyxnHa u3MeHu1a CBOKO JUIMHY Ha 6 CM MOJ1 IECTBUEM I'py3a
Maccoit 4 Kr, To Kak Obl OHa PaCTIHYJIACh MO ACHCTBUEM Tpy3a Maccou 6
KI?

Cuna 10 H coobmaer teny yckopenue 0,4 m/c? . Kakas cuna cooOmuT
3TOMY K€ TEIy yCKOpeHue 2 m/c? ?

Manbunk maccoi S0 Kr, CKAaTUBIIMCh HA CAHKAX C TOPbI, MPOEXaAJI IO

TOPU30HTAIBHOM Jopore 10 octaHoBkH 20 M 3a 10 c. Haiinute cumy TpeHus.

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

Heap padoTbl: 3aKpenuTh IMOJTYYEHHbIE TEOPETUUYECKUE CBEIACHUS IO TEMeE
pelIeHneM 3aa4, BIpaboTaTh MPAKTUIECKUE HABBIKH 110 PEIICHUIO 3a71a4.

Teopurnuyeckass 4acTb
JHeprusi — yHUBEpcalbHas Mepa pa3IMyHbIX (OPM IBWXKEHHS MaTepUaTIbHBIX
O00OBEKTOB M UX B3auMojiercTBHs. KonnuecTBEHHOW XapaKTepUCTUKOM Mpoliecca



oOMeHa PHepruer Mexay B3auMOJCHCTBYIOUIMMH TelaMH SBISIeTCS (U3nYecKas
CKaJIsIpHas BEJIMYMHA — padoTa CHII.
MomHocTh — Qu3nyeckas CKajlspHas BEJIMYMHA, XapaKTEpU3YIOLIas CKOPOCTh
COBEpIIECHUS PabOThI:
p-9

dr
MomHoCcTs, pa3BuBacMmas CWIOM #~ B JaHHbII MOMEHT BpPEMEHM, paBHa
CKaJSIPHOMY IPOM3BEJICHUIO BEKTOpPa CHJIBI Ha BEKTOP CKOPOCTH, C KOTOPOM
JBUKETCS] TOUKA IIPUIIOKEHUS ITOU CHUIIBL:
KoHcepBaTuBHasi cujia — cuja, paboTta KOTOPOM NMPHU MEPEMEIICHUU U3 OJIHOTO
IIOJIO’KEHHMS B IPYTO€ HE 3aBUCHUT OT TPACKTOPUU MEPEMEIIEHUS, a 3aBUCUT TOJIBKO
OT HAYaJIbHOTO M KOHEYHOTO MoJjokeHWid Tena. CuioBoe 1moisie, B KOTOPOM
KOHCEPBAaTHUBHBIE CWJIbl COBEPIIAIOT padOTy, HA3bIBAECTCA MOTEHIHAJbHBIM
10JIEM.
KuneTrnyeckass JHeprusi - MEXaHWYECKas DOHEPrus BCSIKOTO CBOOOIHO
JOBUKYLIETOCS  TeJa, YWUCIEHHO paBHas paboTe, KOTOPYK  COBEPIIAIOT
JEHUCTBYIOLIME HA TEJIO CUJIBI IIPY €r0 TOPMOXKEHUHU 10 TIOJIHOU
OCTaHOBKH:

mv?

E,=A=

IoTeHUMaJbHAsT JHEPrHsi — OTO MEXaHUYeCKas OdHEPIHs CHUCTEMBI Tell,
orpejessieMasl UX B3aUMHBIM PACIIONIOKCHHEM U XapaKTePOM CHIT B3aUMOICHCTBUS
MEXTy HMH.

OTcrofa, Kak 4acTHBIC Cy4au, ONMPEACIIAIOTCS: a) MOTCHIMAIbHAs SHEPrus Tela
Maccoi M Ha BeIcoTe h

FE, = mgh:

0) moTeHIMAIbHAs YPHEPTHUS YIPYToaehOPMUPOBAHHOTO TEa

. kx?

n 2

E

rie K — koaduiueHT ynpyrocts (st Ipy>XKHUHBI — KECTKOCT).

IlonHasi JHeprusi MEXaHWYECKOW CHCTEMBI — pPaBHA CYMME KHHETHYECKOW W
MOTEHIUAIBHON DHEPTUM: W = &, + =,

MexaHn4deckue CUCTEMBI, Ha Tela KOTOPBIX IEUCTBYIOT TOJBKO KOHCEPBAaTHUBHBIC
CWIbl (BHYTPEHHUE M BHEIIIHHUE) HA3bIBAIOTCS KOHCEPBATUBHBIMM cucTeMamu. B
TaKUX CHUCTEMAX BBINOJHACTCS 3aKOH COXPAHEHHUS MEXAHUYECKON JIHEePruu:
E.+E, =W =const,

T.C. OJIHAA MeXaHU4YecKasi JHEPIrusl KOHCEPBATHUBHOM CHCTEMbI CO BpeMeHeM
He M3MEeHseTCs.

Xoxa pa6oTsi:

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

0) pa3BUBaEMylO JIBUTaTeJIe€M MOIIHOCTb, €CIM HW3BECTHO, YTO 3TOT NYyTh ObLI
MPEOJIOJIEH 32 5 MUH.



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

Haiitu: 4, P.

Pemienune

A= FIS + FmpS, FI[G

A
F, =mgsine, F,, = #mg cos &; A=mgs(sin @+ £ cosa); A= mgs(sin @ + i cos @); Tt
[ToacTapisas YnucIOBbIe JaHHbIe, momydnm: A = 11,5-10° JIx, P = 38,3-10% Br.
OtBer: A =11,5 MJIx, P = 38,3 -kBT.

Conep:xxanue orvyera, d¢opmMa u mnpaBwia odopMieHHS OTYeTa O
BBINOJIHEHHOI pabore: ycTHOe coobOmieHue. [loarotoBka ycTHOTO COOOIICHUS.
OueHnka peneHHbIX 3a4a4.
[lenb paGoThI:
- HAay4YUTHCSA CaMOCTOSITEIIEHO noadupaTh uH(pOopMaIHIO,
CUCTEMAaTHU3UPOBaATh U OPOPMIIATH B BUJI€ COOOILIEHUS IO 3a/JaHHOM TeMe;
- MOJIYYHUTH OIBIT YMEHHUSI ITyOJIMYHO BBICTYIIATb.

Sauamm H BOIIPOCHI JIsA (l)Ole/IpOBaHl/IH H KOHTPOJA BJAACHUA
KOMIICTCHIIUAAMM.

3ajaHusl K peleHuI0:

1. JIBa mapuka mMaccaMu 2 U 4 KI' JBUTAlOTCA CO CKOPOCTSIMU COOTBETCTBEHHO
5 u 7 m/c. OnpeaenuTh CKOPOCTH IIAPOB MOCIIE MPSIMOTO HEYIPYToro yaapa
B Clyyasx: a) OOJNBIIMI IIap JOTOHSET MEHBIIUHN; 0) MIaphl JIBUTAIOTCS
HaBCTpedy APYr ApYry.

2. Onpenenutb paboTy, COBEpIIAEMYIO MPU MOJbeMe Ipy3a Macco 50 kr mo
HAKJIOHHOM TJIOCKOCTH ¢ yrioM HaknoHa 30° k ropusoHTy Ha paccrosHue 4
M, €CJIM BpeMsl ojIbeMa cocTaBisieT 2 ¢, a kodddunuent tpenus 0,00.

3. C OGamHu BbICOTOM 35 M TOPH3OHTaIBHO OpoIlIeH KameHb Maccoil 0,3 Kr.
[IpeneOperasi CONPOTHUBIEHUEM BO3/lyXa, OINPEAEIHUTh: a) CKOpPOCThb, C
KOTOpOH OpollleH KaMeHb, €CM 4epe3 1 ¢ mocie Havajla JABUKEHHUS €ro
KHUHeTH4Yeckas sHeprust paBHa 60 J[x; 0) MOTEHUMAIbHYIO SHEPTUIO KaMHS
yepes 1 ¢ mocie Havaga JBUKEHUS.

4. Tlyna wmaccoir 10 r, jereBmas TrOpU3OHTANIBHO cO ckopocThio 500 Mm/c,
[oragaeT B OaUIMCTHYECKUH MAATHUK JUIMHOW | M W Maccoll 5 kr u
3acTpeBaeT B HeM. ONpeaennuTh yroj OTKIOHEHUS MasTHHUKA.

5. Kamens maccoii 0,2 kr 6pocunu nox yriaom 60° K TOpU30HTY €O CKOPOCTBIO
15 m/c. HaiiT KuHETHYECKYI0, MOTEHIMATBHYIO U MOJHYIO SHEPTUIO KaMHS:
a) crycTs 1 ¢ mocie Hayana JBWKEHUS, 0) B BBICIICH TOYKE TPACKTOPHH.
ConpoTuBiieHHEM BO3/1yXa NpeHeOpeyb.

6. Teno maccoit 5 kr nagaer ¢ BbIcOThl 20 M. OnpeneauTs MOJHYIO SHEPTHI0
TeJa B TOYKE, HAXOIALIEHCS OT IMOBEPXHOCTM 3EMJIM Ha BBICOTE 5 M.



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

IIpakTuyeckas padbora Ne 5
Tema 3ansaTUA: OCHOBBI MOJICKYJISIPHO-KMHETHYECKOU Teopun. UaeanbHbIi
ras.

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

Teopurnyeckasi 4acTb
B 0CHOBE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH JIEKAT TPU OCHOBHBIX MOJIOKEHUS:
1. Bce BemecTBa — KUAKUE, TBEPbIE U Ta3000pa3Hbie — 00pa30BaHbI U3
MeJIbYANIINX YaCTHUI] — MOJIEKYJI
2. ATOMBI ¥ MOJIEKYJIbl HAXOJIATCS B HEMPEPHIBHOM XaOTHUYECKOM JIBHXKCHHH.
Macca oHOM MOJIEKYJIBI Mg BhIpaxkaeTcs popMynoit
mo =——
0 NA
KonruecTBOM BeniecTBa v Ha3bIBa€TCA OTHOLIEHUE Ynca MOJIEKyd N K yucity
ABog\z}ﬂpo Na:

V=",
NA

KonnenTparueii MoJIeKysI n Ha3bIBaeTCS OTHOIIICHHE YKcia MOJIeKya N B 00beMe

V k aToMy 00BEMY V:

N
n=—,
V

JlaBlieHHE p MOXKHO BBIPa3UTh CJIEAYIONIEH (popmyoi
1 2
p=—m n(v >
30
OTO ypaBHEHHME HOCUT Ha3BaHWE OCHOBHOI'O YPaBHEHUS MOJIEKYISPHO
ku"etnueckoit Teopun (MKT) razoB. 910 ypaBHEHHE MOXKHO MEPENNUCATh B BUJIE

Cpe;lem KHHCTUYCCKAA DHCPIUA

3

rae k—mnocrosgunas boabiMana.
ypaBHeHue MeHnneneeBa-Knaneitpona

m
pV =—RT, R:kNA:S,slﬂ-
M MoiIb <K
rae — YHUBEpCaJbHas ra3oBas

IIOCTOsIHHA.

Xon padoThI:



Kakoii 00bem 3anumatot 100 Monb pTyTH?
Hano: p = 0,2kr/moinb, p = 13600 kr/m3, v =100 Monb. Haiitu: V
Pemenue.

oW 0,2 xr/mo1s - 100 MoTB
p 13600 kr/m’

3

Otset: V= 0,0015 M3,

Conep:xkanue ot4dera, ¢opma u mnpaBwia o@popmwieHHsT oOT4YeTa O
BBINOJIHEHHOI pabore: ycTHOe coobOmieHue. [loarotoBka yCcTHOTO COOOIICHUS.
OueHnka peneHHbIX 3a1a4.
Ilenb paGoTHI:
- Hay4YUThCA CaMOCTOSITETILHO noa0upaTh uHbOpMaIHIo,
CUCTEMATU3UPOBATh U OPOPMIISITH B BUJIE COOOIICHUS TI0 3aJaHHON TEME;
- MOJIYYUTH OIBIT YMEHHS MyOJIMYHO BBICTYTATh.

Sauamm H BOIIPOCHI JIsA (l)Ole/IpOBaHl/IH U KOHTPOJA BJaJICHUA
KOMIICTCHIIUAMM.

3ajaHnsl K peleHunIo:

1. B 6ammone naxoautcs 600 T Bogopoaa. Kakoe KoJlMuecTBO BEIIECTBA 3TO
COCTAaBJISIET?

2. Cpennsisi KHHETHUECKAsE SHEPTHUST MOJIEKYJT MCATbHOTO ra3a yBEINUnIach B
4 pa3a. Kak nmpu 3TOM H3MEHWIIOCH JABJIEHUE Ta3a HA CTEHKU cocya’?

3. CpaBHUTE Macchl aproHa U a30Ta, HaXOASIIKECs B COCYAaX, €CIIU COCY/Ibl
coJiep>KaT paBHbIE KOJIMYECTBA BEIIECTB.

4. B cocyne A Haxomgutcs 14 T MonekysipHOro a3ora, B cocyne B — 4 r renus.
B kakom cocyne HaxoauTcst 60Jbllee KOJIMYECTBO BEIEeCTBA?

5. O6wéM 12 Mok a3zora B cocyae npu Temneparype 300K u nasnenun 10° [Ta
paBeH Vi. Uemy paBeH 00bEM 1 Mo a30Ta MpU TaKOM K€ JIaBJICHUU Ta3a U
BJIBOE OOJIBITIEH Temmeparype?

6. Onpenenute Maccy BO3JlyXa B KJIACCHOW KOMHaTe pasmepamu 5x12x3 M npu

temmneparype 25° €. [IpuHATL MIOTHOCTH BO31yXa paBHOM 1,29 kr/m3.


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

IIpakTnyeckas padora Ne 6

Tema 3ansiTusi: OCHOBbI TEPMOJAMHAMHKH.

Heab padoThl: 3aKpeNUTh MOJIYYECHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
peIIeHreM 3a7a4, BIpaboTaTh MPAKTUICCKHE HABBIKH TI0 PEIICHUIO 3a71a4.

TeopeaneCRaﬂ 4acTb

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

ero abcooTHOM Temrneparype. PaboTa BHEIIHEW CHIIBI, U3MEHSIOIICH 00bEM raza

paBHa A =paV  PaGora camoro rasa, rie p - naBiieHue rasa. llepBblii 3aK0H
TEPMOJIMHAMUKH: U3MEHEHUE BHYTPEHHEN YJHEPTUU CUCTEMBI IIPU MEPEX0JIE €€ U3
OJIHOTO COCTOSIHUS B IPYyrO€ paBHO CyMMe pa0OThl BHEIITHUX CHJI U KOJIMUECTBA
TEIUIOTHI, IEPETAHHOIO CUCTEME: AU=A+(Q

BHyTpeHHSIs1 SHEPTUS CUCTEMBI TEJI U3MEHSETCA MPU COBEPILICHUU PabOThI U MPU
nepeaye KOJIM4ecTBa TeIUIOThI. B KaXK10M COCTOSIHUM cUCTeMa 001a1aeT
ONpENEIEHHON BHYTPEHHEN YJHEPTUEM.

Buel uzonpoueccos: 1. M3oTepMudeckuii - BHyTPEHHSISI SHEPTUs HE MEHSETCS; 2.
N30x0pHBI — 00BEM Ta3a HE MEHSETCS M IOATOMY paboTa raza paBHa HYIIIO;
3.1u300apHbIii-Iepe1aBaeMOoe Ta3y KOJIUYECTBO TEIJIOThI UJIET HA U3MEHEHHUE €ro
BHYTPEHHEH SHEPTUH U Ha COBEPIIICHUE pa0OTHI IIPH MOCTOSTHHOM JIaBJICHUU; 4.
AnnabaTHBIN — IPU auadaTHOM IPOIIECCe KOTUYECTBO TEIJIOThI PABHO HYJIIO.

Xoxa padoThi:

3agaua:

[Tpu yBennuenuu aasnenus B 1,5 paza o0beM raza ymensimics Ha 30 mit. Halitu
NEepPBOHAYANIbHBII 00BEM.

JaHo: Pemenue.

PV =BV —AV):
P =15P. V=B )

BV =15B(V -AV); V =1,5V —1,5AV ;
AV =30 ML 0,5 =1,5AV : ¥ = 3AV =330 n1=90 M.

Haiitu: V. Otset: V=90 mu.


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629
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Conep:xxanue orvyera, d¢opmMa u mnpaBwia odopMieHHs O0TYeTa O
BBINIOJIHEHHOH pafore: ycTHOe coobmieHue. [loaroroBka ycTHOro cooOIeHus.
O1eHKa peleHHbIX 3a/1a4.
Ienb paGoTHI:
— HAy4YUThCS CaMOCTOSITENIBHO oJ10MpaTh UH(pOpMaIHIO,
CHUCTEMAaTHU3UPOBATh U OGOPMIISTH B BHJI€ COOOIIIEHUS IO 3a/JaHHOM TeME;
- HOJIYYHUTh OIBIT YMEHHSI TyOJIMYHO BBICTYIATb.

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

3ajaHusl K peleHHIo:

1. Ha ckonbKo U3MEHUTCA BHYTPEHHS sHeprus rexaust maccoit 200 r npu
yBeauuenuu temneparypsl Ha 20° C?

2. Kak u3meHsieTcsi BHYTPEHHSISI SHEPTHUs 0JTHOATOMHOTO Ta3a Py n300apHOM
HarpeBaHuM? IPU N30XOPHOM OXJIAKICHUU? IIPU H30TEPMUYECKOM CIKATHU?

3. Kakyto paboty coBeput Bo3ayx maccoid 200 T rpu ero uzo0apHoM
HarpeBannu Ha 20K? Kakoe KOIu4ecTBO TEIIOTHI €My ITPH TOM COOOITHIIN?

4. JIns n300apHOTO HArpeBaHMs Ira3a, KOJIMYECTBO BeuiecTBa KoToporo 800 MoJib.
Ha 500K emy coobmunu kojauuecTBo TerioTel 9.4MJIx. Onpenenuts paboTy rasza
Y TIpUpalICHUE €ro BHYTPEHHEN SHEPTUU.

5. O66éM kucopoaa Maccoit 160 r, remnepaTypa kotoporo 27° C, npu uzo6apHoM
HarpeBaHUM yBenu4ywics BaBoe. Haittu paboTy rasa npu paciipeHuu.

6.Cxonpko npoB Haao cxedb B neuke ¢ KI1/1 40%, uto0sbr momyunts u3 200 kr

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

IIpakTuyeckas padora Ne 7
Tema 3anaTHA: DJIEKTPUUYECKOE TOJIE.

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

Teopurnuyeckass 4acTb



[Tpu nokoe 3aps110B X B3aUMOJEHCTBHUE HA3bIBAOT JIEKTPOCTATUUECKUM
(amextpudeckum). [1pu IBYKEHUH 3apSI0B UX B3aUMOJICHCTBHE OyIET OTIMYATHCS
OT JIEKTPOCTATUYECKOT0. JIOTIOIHUTENBHOE B3aUMOAECUCTBHE 3aPsI0B,
00yCIIOBJIEHHOE UX JIBH)KEHUEM, Ha3bIBAETCS MarHUTHBIM. B o0miem cinyyae npu
JBUKEHHUHM 3apsJI0B UX B3aUMOIEUCTBUE SIBIISETCS DJIEKTPOMArHUTHBIM. Cuia
B3aMMOJEHCTBHS IBYX TOUCUHBIX IJEKTPUUECKUX 3aPsI0B MPSIMO
IPONOPLMOHANIbHA BEJIMYMHE 3apsI0B U 00OpaTHO MPOINOPLIMOHATIbHA KBAIpaTy
pacCTOSHUS MEX]Ty HUMHU.

p_ K%

r* ,rHe qq - BenmuuHa nepsoro 3apsnaa (Ki), q; - BenmmuuHa BTOporo
3apsna (Ki), r - paccrostHue Mexay 3apsgamu (M), k - koaddurment
nponopuronansHoctH (k = 9-10° H-m? / Kir?).

VYcnoBus uis BeoJiHEHUS 3akoHa Kyiona:
1. JIoJKHBI OBITH TOUEUHBIE 3aPsIIbI
2. 3apshKEHHbIE Tela JOKHBI ObITh HETIOABHKHBIMH.
HanpskeHHOCTb 3JIEKTPUYECKOTO MOJIsI paBHA OTHOLLEHUIO CHUJIBI, C KOTOPOM T0JIe

JICVCTBYET HA TOUCUHBIN 3apsi/i K 3TOMY 3apsiay.
-~ F

q,
OJIEKTPOEMKOCTbD
- XapaKTepU3yeT CIIOCOOHOCTH ABYX MPOBOJHUKOB HAKATUIMBATh JICKTPUUCCKUN
3aps.
- He 3aBUCUT OT q 1 U.
- 3aBUCHUT OT T€OMETPUUYECKUX pa3MepPOB MPOBOJHUKOB, UX (POPMBI, B3AUMHOTO
PACIIOJIOKEHUS, DIIEKTPUUECKUX CBOMCTB CPEAbl MEXKITY MTPOBOAHUKAMMU.

C = ((’ = const

g q

(‘: =
U ¢ -0

Enunniet usmepenns B8 CU: ( ® - apan )

DJIEKTPOEMKOCTh IIOCKOTO KOHJICHCATOpa

BxiroueHue KOHACHCATOPOB B JIEKTPUUECKYIO 1IETIh MapajijieIbHOE U
MOCJIEIOBATEIHHOE

Toraa obmras snextpoeMkocTh (C):

TIPY MapajuIeIbHOM BKITFOUCHHUH

C=C, +C,

IIpH MOCJICAOBATCIIbBHOM BKJIIFOYCHUHN



=N 1
C G ol
OHEPI'MA 3APSKEHHOI'O KOHIAEHCATOPA

KonneHncaTop - 3To cucTeMa 3apsbKeHHBIX Tell U 00J1a/1aeT SHEPrUeH.
OHeprus J11000ro KOHJEHcaTopa:

2 2
W= Cu® _q
2 2C

DHeprusi KOHJeHcaTopa paBHa pad0Te, KOTOPYIO COBEPILUT AIEKTPUUECKOE IM0JIe
npu cOMMKEHUH TUTACTUH KOHJIEHCATOPa BILUIOTHYIO,

WM paBHA paboTe IO pa3/esIeHUIO MOJOKUTEIbHBIX U OTPULIATEIBHBIX 3apsJIOB ,
HEO0OXOIMMOM TIPH 3apsijiKe KOHAeHcCaTOopa.

Xoa padoThI:

3amava. C kakoil cuioi B3auMOIEMCTBYIOT JBa 3apsaa 2 no 10 vKu,
HaXOJAIINECS HA PACCTOSIHUM 3 CM APYT OT Apyra?

Jano: Pemienue:
D =92 2 8 A—8
=10 gK1 = 10—3 Kx e k|(I1 ||q2| ~9.10° H-m" .10— Kin-107°Kn _
r=3cMm= re Ko (3‘10‘31»1)*
=3:10"%n: —10°H=1 mH.

Hawtu F.

Orset: F'=1MH.

Conepxkanue otvera, d¢opma u mnpaBuwia oQopmJeHHA OT4YeTa O
BBINIOJIHEHHOH pafore: ycTHOoe coobmieHue. [loaroroBka ycTHOro cooOIeHus.
OueHka penieHHbIX 3a1a4.
[ens paboThI:
— Hay4YUThCA CaMOCTOSITETILHO noadupaTh uH(pOopMaIuio,
CHUCTEMaTU3UPOBATH U OPOPMIIATH B BUJIE COOOIIICHUS TI0 3aJITaHHOU TEME;
— MOJTYYUTD OTBIT YMEHUS IMyOJIMYHO BBICTYIIATh.

3aganuss M Bompochl s  (GOPMHPOBAHMS M  KOHTPOJIS  BJIaJeHUS
KOMIETEeHIUSIMHU.

3ajaHus K peleHunIo:

1. Ha xaxom paccrositHuu Apyr oT apyra 3apaasl 1 MxKa u 10 aKn

B3aUMOJICHUCTBYIOT ¢ cuioit 9 MmH?


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

2. Bo ckonbKo pa3 cuia 3JeKTPUYECKOTO OTTAIKUBAHUS MEKIY TBYMS
AIIEKTPOHAMHU OOJIBIIIE CHIIBI UX TPABUTAIIMOHHOTO MPUTSHKEHUS APYT K
apyry?

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

4. C KakuM yCKOPEHUEM JIBHXKETCS AJIEKTPOH B MOJI€ HAIPSAKEHHOCTHIO
10xB/m?

5. Ilnomanap Kaxka0M IJIACTHHBI INIOCKOT0 KOHAeHcaTopa 401 cM2. 3apsin
mactuH 1,42 MxKi. Haiitn Hanpsk€HHOCTB MOJIS MEKy TUIACTUHAMH.

6. Bo ckombko pa3 u3MEHHUTCS EMKOCTh KOHAEHCATOPA TPH YMEHBIIICHUN
paboyeil TIoma Iy IMJIACTHH B 2 pa3a U YMCHBIIICHUN PACCTOSHUS MEXKTY
HUMU B 3 paza?

7. Tlnockuit KOHJIEHCATOP COCTOUT U3 JIBYX IJIACTUH ILIOIIAIbIO 50cm?
Kaxaas. Mexay miiacTHHaMU HaXOJUTCS CJIoH cTekia. Kakoit HanOGombImmi
3apsii MO’KHO HAaKOMUTh HA ATOM KOHJIEHCATOPE, €CIIU PU HAPSIAKEHHOCTH

nosst 10MB/M B cTeksie MPOUCXOIUT MpoOoi KoHAeHcaTopa?

IIpakTuyeckas padora Ne 7
Tema 3ansiTUS . 3aKOHBI NOCTOSIHHOTO TOKA. JJIeKTPUYECKHUI TOK B
MOJIyNPOBOHUKAX.

Heab padoThl: 3aKpENNUTh MOJYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHneM 3a7a4, BIpaboTaTh MPAKTUYECKUE HABBIKH M0 PEIICHUIO 3371a4.

Teopurnyeckasi 4acTb

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

CONPOMUEICHUI).
/ U
R

3aech | — cuna Toka B yuyacTke 1enu, U — HanpsKEHWE Ha 3TOM ydacTke, R
— CONPOTHUBJICHUE YYaCTKA.

3akoHa OMa Jid MOJHOM LENU - cula moxka npsimo nponopyuonanrvua cymme 3/C
yenu, u 0OPAMHO NPONOPYUOHATILHA CYMMe CONPOMUBTEHUL UCMOYHUKA U Yenu



rae E — 3/1C, R- conpoTuBnenue nenu, r — BHyTpEHHEE COITPOTHUBIICHUE
VCTOYHHKA.
E

= r+R
DNEKTPUUYECKUN TOK - 3TO YIOPAJOYEHHOE IBMKCHUE 3apsDKEHHBIX yacThll. Cuiia
TOKa paBHA OTHOLICHHUIO 3apsA/1a, [IEPEHOCUMOE Yepe3 MONEPEUHOE CEUCHHE
IIPOBOJIHUKA 32 MHTEPBAJI BPEMEHH, K 3TOMY UHTEpPBAITy BpeMeHH. Ecnu cuna Toka
CO BPEMEHEM HE MEHSIETCS], TO TOK Ha3bIBAETCS MMOCTOSHHBIM. JJI1 BOSHUKHOBEHHUS
Y CYILLIECTBOBAHMS SJIEKTPUYECKOIO TOKa B BemecTse. HeoOXxoamumo, Bo-1epBbIX,
HAJIMYUE CBOOOIHBIX 3apsHKEHHBIX YacTHIL, BO-BTOPBIX, HEOOXOAUMA CHUIIa,
JEHCTBYIOIIAsl HA HUX B ONpPEAEIEHHOM HanpaBieHuU. Ha 3apsokeHHbIe YacTHUIIbI

JEUCTBYET dneKkTpuueckoe nose ¢ cuiioi F=qE. ConpoTuBneHue npoBoHUKA

[
R=p-—
P S. Enununa conportusienus: — OM. 3akon Oma ais yuactka nenu: [=U/R.

HpI/I YHOPAAOUYCHHOM ABMKCHUHN 3dPSKCHHBIX YACTHIL SJICKTPHUUYCCKOC I10JIC

coBepmaeT paGoTy, eé MPUHATO HA3bIBATh PaboTOil ToKa. Pabota Toka 4 = IUAT
MoIHOCTh TOKa paBHa OTHOIICHHUIO PaOOThI TOKA 32 BPEMs K STOMY UHTEpBaIY

A i U
=—=[U=IR=—
BPEMEHU. af R

Xoxa padoThI.

B npoBogHuKe conpoTuiieHreM 2 OM, NOAKIOYEeHHOM K 3neMmenTty ¢ DJI1C 1,1 B,
cwia Toka paBHa 0,5 A. KakoBa cuia Toka npu KOpOTKOM 3aMbIKAHUH dJI€MEHTA?

Jano: Pemenue.
R=2 Om
ORI L_&-IR . f=te d __ LIBOSA _ SA.
=1 1B R+r I r &—IR 1,1B—05A-20um
| =0,5A
Haiitu 3. OtBet: I3=55A.

Conepxkanue ot4dera, ¢opma u mnpaBuwia odGopmjeHHs OTYeTa O
BBINOJIHEHHOH paboTe: ycTHOe coobOmienue. [loaroroBka ycTHOTO COOOIIEHUS.
Ouenka penieHHbIX 3a1a4.
[ens paboThI:
— Hay4YUThCS CaMOCTOSITEIILHO oAOMpaTh uHpopMarmio,
CHUCTEMAaTU3UPOBATh U OPOPMIIATH B BUJIE COOOIIICHHMS 110 3aJJaHHON TEME;
- MOJTYYUTD OIBIT YMEHUS IMyOJIMYHO BBICTYIIATh.


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

3agaHusi W Bompochbl A (OPMHPOBAHUSI M KOHTPOJS  BJIaJeHHS
KOMIIETCHIIUSIMH.

3ajanns K pelieHuIo:

1. OOmMoTKa peoctara conpoTuBiieHHEM 84 OM BBINIOJIHEHA U3 HUKEITUHOBOM
IIPOBOJIOKH € ILIOINABIO TIonepeuHoro cedenus 1 mm? . Kakosa mmna
IIPOBOJIOKHU ?

2. KakoBa HampskE€HHOCTH MMOJIST B ATIOMUHAEBOM MPOBOIHUKE ceueHue 1,4
MM? Ipu cuite Toka 1 A?

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

4. Tlpu nuTaHuu JaMIOYKH OT AneMmeHTa 1,5 B cuia Toka B nienu pasHa 0,2 A.
Haiit paboTy CTOPOHHUX CHJI B 3JIEMEHTE 3a | MUH.

5. DnexTpoaBuraTenb MoaHEMHOTO KpaHa paboTaet noj Hanpsokenuem 380 B,
P 3TOM cuJia Toka B ero ooMoTke paBHa 20 A. Kako KII/] ycranoBkw,
€cv rpy3 Maccol 1T kpan mogHuMaeT Ha BbicoTy 19 M 3a 50 ¢?

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

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

IIpakTuyeckasi pa6ora Ne 8
Tema 3ansiTusi: MarHuTHoOe MoJjie. JJIeKTPOMATHUTHASI HHAYKIHS.

Heab padoThl: 3aKpeNUTh MOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

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

Teopurnyeckasi 4acTb

Cuna, oOeticmgyrowas co CMOPOHbI, MACHUMHO20 NOJA HA NPOBOOHUK C
MOKOM, NPAMO NPONOPYUOHANbHA CUle MOKA. OUHE NPOBOOHUKA 8 MASHUMHOM
noJie u nepneHOUKyIAPHOU coOCmasiaiouel 6eKmopa MazHUmMHoOU UHOYKyuu. 10 1
ecTh (OpMYIMPOBKA 3aKOHA AMIIepa, KOTOPBIN 3anuckiBaeTcs Tak: Fa =11 B sin a.



HampaBnenue cunbl Ammiepa onpeensioT Mo MPaBTy
JeBOU pyku. Eciu nesyro pyKy pacnonodxcums mak, Y¥moowl
yemovipe naibya  NOKA3BIGANU  HANpAGIeHUe  MOKa,
NEepneHOUKYIAPHAS COCMABIAIOWAs 8eKMOPA MACHUMHOU
UHOYKYUU 8X00Uld 68 JIA0OHb, mo omocHymvli Ha 90°
bonbwol naney nokadxcem Hanpasienue cuivl Amnepa

(puc. 4).

B =Bsino.
Cuna, JIEUCTBYIOIIAA Ha JIBVKYILIUHCS
AJIEKTPUYECKUN 3apsii B MarHUTHOM TI0JI€, Ha3bIBaeTCs cunou Jlopenya v paBHa
MIPOM3BEICHUIO MOJYJIM 3apsijla, MOAYJS €ro CKOPOCTH, MOJIYJS BEKTOpa
MarHMTHOM WHAYKIMU W CHUHYCa yIJia MEXKAY BEKTOPOM CKOPOCTH U BEKTOPOM
MarHUTHOW UHIYKIIWH:
F,=a]-B-v-sina

A

Puc. 4

Hampasnenue cumnbl JlopeHna st MOJOKUTEIBHOTO
3apsia OMpeeIAeTCs IO MPABIITY JICBOU PYKH: eC/u JIeGYH0
PYKU  pacnoiodcums — maxk, u4mooOvl  COCMABIAIOWAS
MAZHUMHOU UHOVKYUU B, NepneHOuKyIsApHAs CKOPOCHU
3aps0a, 6xo0una 6 1a0oHb, d Yembvipe GblMAHYMbIX NAIbYA
ObLIU  HANPABNEHbL N0  OBUNCEHUID  NOJONCUMENbHO2O
3apsoa (npomug O0BUCEHUs. OMPUYAMETbHO20), MO
omoeuymulti Ha 90°OobUWION naney yKadxdcem HAnpasieHue Oelucmayroujeil Ha
3apso cunvl Jlopenya F,.

DJIeKTpUYECKOE IIojie JCHCTBYeT Ha 3apsix ¢ ¢ cuiod F,=q-E.
CrnemoBaTenbHO, €CIM €CTh M JJICKTPUYECKOE I0JIe, M MAarHUTHOE II0JIE, TO
CyMMapHas cuia F , IeWCTBYOIIAs Ha 3apsijl, paBHa: F=F  +F,.

PaccMoTpuM ABH)KEHHE YACTHMIBI C 3apsSaoM ( B OJHOPOJHOM MarHUTHOM
noJjie B, HaIpaBICHHOM IEPIEHIUKYIIIPHO K HAYaIbHON CKOPOCTH YaCTHIIBI 0 .

F,,=F,. CornacHo Il 3akony  HeroToHa
2
m- .
v :|q|UB_:>R:M
'@ al-8
' Bpems, 3a KoTOopoe wYacTHIla JelIaeT IOJIHBIN
27 R
060poT (IIepHo 0OpaIeHNUs), PaBHO: T =<2 "
1%

MarHuTHbIM OTOKOM Yepe3 3aMKHYThIN KOHTYp TUIOIAAbI0 S Ha3bIBAIOT
(bU3MYECKYIO BEIMYHMHY, PABHYIO MPOU3BEACHUIO MOAYJSl BEKTOpAa MAarHUTHOU
WHAYKIMU B Ha IJIOIIA/lb KOHTYpa S U HAa KOCMHYC yTJla a MEXAy HalpaBjIeHUEM
BEKTOpa MarHUTHOW MHIYKLIKUU U HOPMaJIbIO K Tuioniaau kourypa. @ = BS cos a
(puc. 3).

OnbITHBIM ITyTEM ObUT YCTAHOBJIEH OCHOBHOM 3aKOH
aneKkTpoMarHuTHOM uHAyKIuu: I C uHAYKIUM B
3aMKHYTOM KOHTYpe PaBHA 110 BeJIMYMHE CKOPOCTH
U3MEHEHHS] MATHUTHOTO NOTOKA Yepe3 KOHTYP. & =
AD/AL.

Puc. 3



Ecnu paccMaTpuBath KaTyIiky, COAEPKAIILYIO # BUTKOB, TO (popMysia OCHOBHOTO
3aKOHa DJIEKTPOMATrHUTHOW MHAYKIIMH OYyJEeT BBINISACTh Tak: § = N AD/AL.
Enununa uamepenust marautHoro rnoroka @ — sebep (B6): 1B6 =1B - .
Hnoyrkyuonnwiti mok umeem maxoe HanpasieHue, npu KOMOPOM €20 MASHUMHOE
noie Cmpemumcs: CKOMNEeHCUpO8amy UsMeHeHUe BHeUHe20 MACHUMHO020 NOMOKA
yepe3 KOHmyp.

SBneHne caMOMHIYKIINY 3aKitodaeTcs B mosBiieann JJ[C MHAYKIIMN B caMOM
MIPOBOJTHUKE MPU U3MEHEHUH TOKA B HEM.

IAC caMOMHAYKIIHM MPSIMO MPONOPIHOHATbHA CKOPOCTH H3MEHEHHS TOKA B
npoBoannke. & = -L AI/At.

KoaddurmenT nponmopuroHanbHOCTH L Ha3bIBalOT HHAYKTHBHOCTHIO.
NuaykTHBHOCTH — 3TO BennunHa, paBHas 3/]C caMOMHIYKIIMU TTPU CKOPOCTHU
U3MEHEeHHs Toka B mpoBojHuKe 1 A/c. UHAyKTUBHOCTH n3Mepsercs B reupu (I'n).
1TH=1Bc/A.

Xoa paéoThI.

3anauva 1.

Jano: Pemienue.

Py i el F = BILSIn0=0,01 Ta - 50 A - 0,1 u
o= 90°. SIn90° = 0,05 H.

Haiitu F. OtBer: F=0,05 H

3anauva 2.

JaHo: Pewenue.

At=5mc=510 "¢,

& O,-® 9.10°B6-4-107B6
®, =9 MB6 =910 " B6, e=22 BB _ _

5 A N 5.1073¢
®,=4mMB0=4-10""BO. -1B.
Haiitu . Otset: ¢ =1 B.

Haiitu 3. OtBet: [3=15,5 A.

Conepxkanue otdera, d¢opma u mnpaBuwia odGopmieHHA OT4YeTa O
BBINOJIHEHHOH paboTe: ycTHOe coobOmienue. [loaroroBka ycTHOTO COOOIICHHUS.
Onenka pernieHHbIX 3a1a4.
[enb paGoThI:
— Hay4YUThCA CaMOCTOSITETILHO noadupaTh uH(popMaIuio,
CUCTEMATU3UPOBATH U OPOPMIISITH B BUJIE COOOIIEHUS IO 3aIaHHON TEME;



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

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

3ajanns K peleHmIo:

1.

[IpssMO# IPOBOAHUK JIMHOM 15 cm TMOMENIEH B OJHOPOJAHOE MAarHUTHOE I10JIE
¢ uHAyKuuen 400 mTr, HANPABICHHOW NMEPIEHAUKYISIPHO HAMPABICHUIO TOKA.
Cuia TOKa, MPOTEKAIOLIEro MO MpOBOAHUKY, 5A4. Haittm cuny Awmmepa,
JEHUCTBYIOLYIO HA IIPOBOJHUK.

Ha npsmoivMHENHBIM  TPOBOJHUK  JUIMHOM 40 cm,  PACIOJIOKEHHBIN
MEPIIEHAUKYJISIPHO JIMHUSAM HMHAYKUUM OJHOPOAHOIO MArHUTHOIO IIOJIf,
nercrByer cuna 012 H . OnpenenuTs MAarHUTHY HHIYKIUIO, €CJIM CHJIA TOKA B
IIPOBOJIHUKE 3 4.

DNEKTPOH JIBHXKETCS B OJHOPOJHOM MArHUTHOM MOJI€, MOIYJIb HHAYKIUU
kotoporo B = 0,05 Tn, nepneHauKyIsIpHO JIUHUSAM MAarHUTHOW MHAYKUHMH. Ero

ckopocTh V = 107 m/c. HaiiauTe BpeMst 0qHOr0 000pOTa 3JIEKTPOHA.

OJIEKTPOH JIBUKETCA B OJHOPOJHOM MArHATHOM TMOJI€ CO CKOPOCTBIO,
HaIIPaBJIICHHOW NEPNEHANKYJIIPHO BEKTOPY MarHUTHOM MHAYKIMU U PaBHOM 5 -
10° m/c. Moayns Bekropa maruutHol mHaykuuu 0,02 Tn. Yemy paBHa cuia
Jlopenua? Onpenenure paanyc OKpyHOCTH, IO KOTOPON ABUKETCS SJIEKTPOH.
Maruauthsiii motok 40 MB0O yepe3 KOHTYp yMEHBIIAETCS PABHOMEPHO A0 HYJIS
3a 0,02 c. Onpepenmure OJIC MHAYKIMM W CUJIy TOKA, BO3HUKAIOUIYIO B
KOHTYPE, €CJIM CONPOTUBIIEHUE KOHTYpa 5 OMm.

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

Karymka n3 200 BUTKOB HaXOJIMUTCS B MAarHUTHOM IOJI€, UHAYKIUS KOTOPOTO
paBHOMepHO yBenunuuBaercs or 1 mgo 5 Tm 3a 0,1 c. Onpepenure DJC
VH/IYKIIUH, BO3HHUKAIOILYIO B KaTyIIKe, €CJIM IUIomaas BUTKa 0,6 cM2,

IIpakTuyeckas padora Ne 9
Tema 3ansaTusi: MexaHu4ueckue KoJje0aHus U yNpyrue BOJIHBI.

Heab padoThl: 3aKpENUTh MOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

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

Teopurnueckasi 4acTb

KOJI€63HI/I§I, paccMaTpuBacMbIC B pa3aciic <<M€X3.HI/IK8.», Ha3bIBAIOTC

MCXaHUYCCKUMU, IIPU KOTOPLIX paCCMATPHUBAIOTCA N3MCHCHUA HOJ'IO)K@HHﬁ,



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

BHILI KoJ1e0aHHIL

Pl ! T

CBOﬁO,I[HLIe BBIHY I cHHLIC aPTOKONeOaHHA

KoneGamHs, KomeGams, KomeGarms,

[P OHCXOASIITHE T10,] [P OHCXOASIITHE T10] P OHCXOASIIHE IPH
BOZAEHCTRHEM TOTILKO | BO3eHCTRHEM BHEIIHEH (TTepHOIHY eCKOM

0JHOH BOZBpallaoe |MepHOAHYeCKH MOCTYIUIEHHH 3HEPTHH OT
CHIBI (TTePBOHAIATHHO | H3MEHSTIOMIeHCs CHbI | HCTOYHHKA BHYTPH
COODIEHHOH 3HEPTHH). |(BBIHYKIAIOIEH CHIBI). |KoledarenbHOH CHCTEMBL

Cuity, o IeCTBUEM KOTOPOI IPOUCXOIUT KOJeOaTEIbHbIN MPOIIECC, HA3bIBAIOT
BO3BPAILAOLIECH CUIIOMN.

[IpocTelmM BUIOM NEPUOJUUECKUX KOJIEOAHUH SBIISIOTCS FAPMOHUYECKUE

KOJ'Ie6aHI/I$I, MMPOUCXOAAIIHNC 110 3aKOHY CMHYCa NJIN KOCHUHYCA.
FapMOHquCKaH KoJieOaTenbHas CHCTeMa (CI/ICTeMa TCJI, COBCPIIAOIINX
KOHC6aHI/ISI) 0OBIYHO UMEET OJHO ITOJIOKCHHC, B KOTOPOM MOXKCT HpC6LIBaTB CKOJIb

YTOAHO AOJITO — IMOJIOKCHHUEC PABHOBECHUA 0.

OTKJIOHEHHS OT MOJIOKEHUSI PABHOBECHSI Ha3bIBAIOT CMEIIICHUEM, K 0003HAYAETCS
X, a HanOombiee cMmenienue (Touku B nnu C) Ha3pIBaeTCsl aMILIUTYA0U
KoJjebanus u o0o3HavyaeTcs A.

[Tepuonnueckue KojieOaHUsI COBEPIIAIOTCS ITUKIUYHO. JIBUKEHUE B TCUCHHE
OJIHOTO IUKJIa (KOTAa TeJo, PO BCEe MPOMEKYTOUHbBIE MOJI0KECHHUS,

BO3BPAIIAETCS B UCXOIHOE) HA3bIBACTCS MOJHBIM Konebanuem (O-C-O-B-0).

BpeMﬂ OAHOTI'O ITOJIHOI'O KOJIEOAHHS Ha3bIBAETCS IHCpuoa0OoM KoJIeOaHMs

(o6o3nauaetcs T). Eciu Teno 3a Bpemsi t coBepIiaeT n MOJHBIX KOJIeOaHUH TO

=V
M HA3bIBAETCA YACTOTOMU Koaebauuii. Uuciio koebanuii 3a 27

l n
T= —
t

,a T

=T




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

o W= 27V

MaremaTtuueckas 3anmch TrapMOHHUYCCKOI'O KOJIeOaHM:

X = Acos{wt + ¢p,) = Acoseq
X = Asin{oot + ) = Asin e,

rae P~ ®1+ Po_ gasa koneGanus (pusnueckas BeIMYUHA, OTIPEICTISIONIAS

TT0JIOKEHUE K0JIeO0aTeIbHON CHCTEMBI B IIaHHBIﬁ MOMCHT BpCMCHI/I),(Po — HavdaJIbHas

¢daza konebaHus
[TpocreiimmmMu Koe0aTEIIBHBIMU CHCTEMAaMU SBJISTIOTCS:

a) MaTEMaTHUYCCKMN MAsTHHUK — MaTCpHaJibHas TOYKaA, IMOABCIICHHAS Ha HEBECOMOM

HepaCTH)KHMOﬁ HHUTHU U COBCPIIArOIIAsL KOJIeOaHMs Ioa IIGfICTBPIGM CHIJIBI TAXKCCTH.

[lepuon konedaHus onpeaensieTcs: ypaBHEHUEM:

T=2n £

8
HepI/IO,Z[ T 3aBUCHUT JIUIIL OT JJINHBI MassTHHUKA U MECTOITOJIOKCHUA (YI[aJ'IéHHOCTI/I

OT LEHTpa 3eMJIM WM JIPYyroro HeOECHOro Tela), KOTOPOe ONpeneseTcs

M
8= Tr—g
BEJIMYMHON YCKOPEHHUS CBOOOTHOTO MMaICHUS ;

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

YOPYTOH IIPYyKHUHE.

[lepuon konebanus onpeaensieTcsi ypaBHEHUEM:.

m
T=2n_|—
K

KaxoBa macca rpy3a, koJie0romierocs: Ha npyuHe kectkoctbio 0,5 kH/M, ecnu pu
aMILTUTY A€ KOJIeOaHuil 6 CM OH UMEET MaKCUMaJIbHYIO0 CKOPOCTh 3 M/c?

Hano: Pemennue.


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? ke? x° X ?
k =0,5xH/™M = 500 H/™m, 2 2 p2 y
x=6cM=0,06 Mm 2
P _500 1| 220 M) o2 ke
v=3M/C. M/c
Haritu: m OtBer: m = 0,2 Kr.

3aﬂaHI/IH H  BOIIPOCHI JIsA (l)Ole/IpOBaHl/Iﬂ H KOHTPOJA BJAACHUA
KOMIICTCHIIUAMM.

3aiaHu K pelleHuIo:
1.Haiitu maccy rpy3a, KOTopbliii Ha npyxkuHe xécTkocThio 250H/M nenaet 20

KoJebanwmii 3a 16 c.

2. I'py3, noaBenieHHbINH Ha NpykuHe KECTKocThi0 600H/M, coBepiiaeT
rapMOHHUYECKH KoJsiebaHus. Kakoil 1oiKHA OBITh dKECTKOCTh MPYKUHBI, YTOOBI
yacToTa KoJebaHuil yMeHbIIUIach B 2 paza?

3. I[Ipy>xuHHbIN MassTHUK Maccoi 0,16 Kr coBepiiaeT rapMOHUYECKUE KOJICOaHUSI.
Kakoii moykHa cTaTh Macca 3TOro MasiTHUKA, YTOOBI MEPUO/] KoJeOaHu
yBeIu4uics B 2 paza’?

4. Kak u3MeHUTCS Mepuo/] KojaeOaHuii MaTeMaTUYECKOTr0 MasTHUKA, €CITU JJTUHY
HUTH YBEJIWYNTH B4 pa3a, a MacCy rpy3a yMEHbIIUTH B 4 pa3za’?

5. Pe16osnoB 3amertuit, uto 3a 10 ¢ moruraBok coBepini Ha BosiHax 20 koyieOaHuid, a
pPAcCTOSIHME MEX]ly COCETHUMHU rpeOHaMH BoJH 1,2 M. KakoBa cKopoCTh
pacnpoCTpaHEHUS BOJTHBI?

6.1To MOBEPXHOCTH JKUJIKOCTH PACTIPOCTPAHSIETCS BOJIHA CO CKOPOCTHIO 2,4 M/C ipu
gactoTe 2 ['i. KakoBa pa3HocTh ¢a3 1 ToUEK, JexKalux Ha OJTHOM JIyde U
OTCTOSILLIUX JAPYT OT npyra Ha 90 cm?

7. ITIpu cBOOOIHBIX KOJIEOAHUSIX MPY>KUHHOTO MAsITHIKA MAaKCUMAJIbHOE 3HAUYCHUE
ero noTeHunanbHoM sHeprun 10 [k, MaKkCMManbHOE 3HAYEHUE €r0 KUHETUYECKOU

sHeprumn 10 /Ix. KakoBa rmonHas MexaHu4decKast SHEPIrus rpy3a U NpyKUHbI?

IIpakTn4yeckas padora Ne 10
Tema 3ansiTusI: DJIEKTPOMATrHUTHbIE KOJIeOAHUSI U BOJHBI.



Heab padoThl: 3aKpeNUTh MOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

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

TeopnaneCKaﬂ 4acTb

$ Ilpu pacipocTpaHEHHUH JIEKTPOMArHUTHON BOJIHBI
BEKTOPBI HANIPSKEHHOCTH £ M1 MAarHUTHOM MHIYK-
uu B nepneHauKyIsipHbl HalpaBJICHUIO
pacIpocTpaHeHUsl BOJIHBI U B3aUMHO
HEePICHIUKYIISIPHBI MEX Ty CO00H (pHc. 2).
B03MOXHOCTP IPAKTUYECKOTO IPUMEHEHUS DJIECK-
TPOMAarHUTHBIX BOJIH JUIsl YCTAHOBJICHUS CBsI3U 0€3
Puc. 2 MIPOBOJIOB TIpoJIeMOHCTpUpoBai 7 mas 1895 r.
pycckuil pusuk A. [Tono. DTOT IeHb CUUTAETCS
JTHEM POXKAEHUS paano. s ocylecTBICHUS pauOCBI3U HEOOX0IUMO
00ecreyuTh BO3MOXKHOCTb U3Iy4eHUS DIEKTPOMarHuTHIX BOJIH. Eciu
AJIIEKTPOMArHUTHBIE BOJHBI BO3HUKAIOT B KOHTYPE U3 KaTYIIKU U KOHJIEHCATOPa, TO
NEPEMEHHOE MarHUTHOE M0JIE OKa3bIBAETCA CBSI3aHHBIM C KaTYIIKOM, a
NEPEMEHHOE JEKTPUUECKOE M0JI€ — COCPETOTOUYEHHBIM MEXY TUIACTUHAMHU
KOH/IeHcaTopa. Takol KOHTYp Ha3bIBaeTCsS 3aKPBITHIM (puc. 3, a).
3aKpbIThIN KOJIEOATENbHBIN KOHTYP MPAKTUUYECKH HE U3ITYy4YaeT 3JIEKTPOMarHUTHbIE
BOJIHBI B OKPY’KaroIllee MPOCTPAaHCTBO. ECIM KOHTYp COCTOUT U3 KAaTYIIKH U IBYX
IUTACTHH TUIOCKOTO KOHJIEHCATOPa, TO MO YeM OOJBIINM YTJIOM Pa3BEPHYTHI 3TU
IUTACTHHBI, TeM Oosiee CBOOOAHO BBIXOAUT JIEKTPOMArHUTHOE I0JIE B
OKpY’Karolee MpocTpaHcTBO (puc. 3, 6). IIpenenbHBIM clTydaeM pacKphITOTO
K0J1e0aTeIbHOTO KOHTYpA ABJIETCS yJajeHHE IIJIaCTUH Ha POTHUBOIIOIO0KHbBIE
KOHIIbI KaTylIKHU. Takasi cucteMa Ha3bIBAETCS OTKPBITHIM K0J1e0aTeJIbHbIM
KOHTYpOM (puc. 3, B). B 1elicTBUTEILHOCTH KOHTYP COCTOUT U3 KAaTYIIKH U
JUTMHHOTO MPOBOJIa — AHTEHHBI.

DHeprus u3ilydaembIx (MpU MOMOIIM F'eHepaTopa He3aTyXaroluX KoueOaHui)
AIIEKTPOMATrHUTHBIX KOJICOAHUN TPH OJUHAKOBOM aMIUIUTYJ]IE KOJeOaHUN CHIIbI
TOKa B aHTEHHE MPOIOPIMOHANIbHA YETBEPTOM CTENEeHU 4acTOThl KojeOanuii. Ha
yacToTax B JIECATKH, COTHM M JaXe ThICAYM Tepll HHTECHCUBHOCTh
AIIEKTPOMArHUTHBIX KoJIeOaHUM HUUYTOXXKHO Mauna. [loatomy mist ocyliecTBiaeHuUs
paavo- W TEJIEBU3UOHHOM CBSI3U HCIIOJIB3YIOTCS 3JEKTPOMArHUTHBIE BOJHBI C
YaCTOTOM OT HECKOJIBKMX COTEH THICAY T'epll O COTEH Merarepi.




[Ipn mepenaye mo paavo peyd, My3bIKM U JPYTMX 3BYKOBBIX CHUI'HAJIOB
OPUMEHSAIOT pa3jMyYHble BHUJbl MOJAYJSLMHM BBICOKOYACTOTHBIX (HECYIIUX)
konebanuii. CyTh MOAYJSIMM 3aKIIOYAeTCs B TOM, YTO BBICOKOYACTOTHBIE
KoieOaHus, BbIpaOATHIBAEMbIE TI'€HEPATOPOM, H3MEHSIIOT IO 3aKOHY HHU3KOU
4acToTbl. B 3TOM M 3axirodaercss OAWH W3 NMPUHLMUIIOB paguonepenayu. Ipyrum
OPUHLIMIIOM  SIBIsieTCsl  OOpaTHBI  mpouecc —  AeTeKTupoBanume. llpu
paguonpueMe W3 IPUHATOTO AHTEHHOW NPHEMHHUKAa MOMYJIMPOBAHHOIO CUTHAJIA
HY>KHO OT(QUIBTPOBATH 3ByKOBbIE HU3KOYACTOTHBIEC KOJIEOaHUSI.

3agaua.

KonebarenbHbIil KOHTYp CONEPKUT KOHAEHCATOP eMKOCThI0 800 nd U KaTylIKy
WHIYKTUBHOCTU MHAYKTUBHOCTHIO 2 MKI'H. KakoB nepno cobCTBEHHBIX
Kosie0aHui KoHTypa?

Tamo: Panzemma:

C = SODHCI) = 8 ) 1{]_10(1} FopuyrnaToumeoma: L = ZT[ "\.'llﬁ
L=2mMxlE=2-10"°TH |, =2-3,14-/2-1076-8-10"1 = 0,25- 107° (¢)
L = 0,25 (MKC)

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

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

3aganuss u  Bompochl st (GopMHPOBAHMA W KOHTPOJS  BJIAJACHUS
KOMIIETCHMSIMH.

3ajaHns K peleHuIo:

1. CurHan paamosoKaTopa BO3BpaTwics oT obbekra uepes 3 - 10 c. Kakoe
paccTosiHUE 10 00beKTa?

2. UYemy paBHa JMHA BOJIHBI, HW3JIy4aeMOW TepeAaTUMKOM, €CIU TEePHO]
xonebanuii pasen 0,2 » 10 ¢?

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

4. OmnpenenuTe MEPUOJ U YACTOTY paguonepeaTInKa, paboTaloIMero Ha BOITHE
mmHou 30 M.

5.  Omnpenenute 4acTOTy W JIJIUHY BOJHBI PaIMONIEPEIATIYNKA, €CITH TIEPUO]T €TO



SJIEKTpUYECKHX KoneOanuii pasen 107° ¢
6. CkonbkO KOJeOAHHM MPOUCXOAUT B SJICKTPOMATHUTHOM BOJIHE C JIIMHOU
BoJHBI 300 M 3a Bpems, paBHOE Tiepuoay kojiebanuii ¢ yactoroi 2000 I'u?

IpakTueckasi padora Ne 11
Tema 3ausaTus: IIpupoaa csera.

Heab padoThl: 3aKpeNUTh MOJIYYECHHBIE TEOPETUUECKUE CBEACHUS 110 TEME

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

TeopnaneCKaﬂ 4acCTb

fﬁabﬁyaeyﬁ;iﬁ.am Ty ' KBaHTOBBIE CROMCTBA | |

! 100 MA CHETA : BET — IMOTOK ‘-IEICTPILI?_-_' CBeTA |

h]O'IOH) : (nepeﬂoc BCLIICCT Bd) i (n‘p]{ H3JIyJYeHHH 1 |

- T e g________nornowzenmm) '

S —— — ——— ————— - - e o _—a = |

Boanopan | | P .aneKTpomarnerau 1

Teopus caeYa —='  (CpeT — BOJHE r-, TCOPUH CBETA

,,,,, (TofireHc) *J T | (MaKcBenn — X[X B. )

Ckopocts crera Bakyyme ¢ = 300000 xm/c

3AKOH OTPAXKEHUA CBETA
D B |

1
e N
! o~ YLOJI [laned usi
c ¥ — VIO NPeJIOMICHUST :
O6paTHMOCTD XOIa
CRETOBBLIX Jiyuei

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

i

t

1

1

;
A EPEITOMACHHSI
BYip

~AC, CB, DC -~ B 011HOH TUIOCKOCTH

o

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

]
A n ==L
| BAKYYM v, n, v
: n =L n, v,
2 v’
- m <n
cpena 1
ONTHYCCKH MEHEE TL10THAAI
ADCOIOTHRL i I[Moauoe oTpaxenme
[DOKA3ATS/Ib [IPENOMACHHWA . ..
: = 1
sin o=

¢, — NpenenbLHLIH YroJ
NOJIHOTO OTPASKEHUS




OK_11.13) NIUH3A

npospauHoe meno, 02paHuvenHoe cd)epuuecxumu ROBEPXHOCMAMU

L Buapi mn3
\
CooOuparomme ToHkas JMH3a: Pacceusaomue
JIMH3bL - . , JHH3b
TOJIIMHA nuﬂm AB << R u R, BOTHYTBIE

BBITYKJIbIE

O — onrmaeckuit nentp Jun3bt; O, 0, — rnasnas onTnyeckas ocbh
0,0, — no6o9nas onTHIECKAA OCh

A
) .
| NS
e
V
F OF — dokycHOe pacCcTosTHHAE £
IJIaBHBIH POKYC | intdtinns I71aBHBIA POKYC
JIAH3BI AB — doxanbpHasi ILIOCKOCTD JJH3b (MHUMEIH)
Onryyeckas CHIa JTMH3bI IocTpoenue u30GpaKenns B IHA3AX
1 ”» L )
!
[D]= 1 antp (nnonTpus) 2 I
1 arTp — OITHYECKas cHiIa '\i ’
aH3BiCc F=1M 4 v

D >0 — nuH3a cobupaoiuasn; D <0 — muH3a paccenBaomas

DopMyna TOHKO# JHH3bI JIuneiinoe yseamaenne man3ni (I°)
L, 1 11,1 _H_N
—+==||F+F=D [=—=
d f F|l4 [t | ho|d]
Y H — BpIcOTA M300paXeHNs

h — BBICOTA ITpEeaMeETa




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

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

HOJIyYUTCs] U300paKeHUE U KaKUM OHO Oynet?

JlaHo: Pemienue

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

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

f-?2 £=1/2=0,5 m OrtseT: 0,5 M

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

3aiaHu K pelleHuIo:

1.

JIyd OT mOJBOAHOTO MCTOYHHMKA CBETA IMAJACT HAa IOBEPXHOCTb BOJIBI IOJ
yriioM 25°. Onpeaenure nojJ KakuM yTJIOM 3TOT JIyY BBIWJIET B BO3AYX.
OnTtuueckas cwia JIMH3BI paBHa 5 antp. Halinure ¢okycHoe paccTosiHue
JINH3BI.

Haiitu hokycHoe paccTrosiHue, eciiv ONTUYEeCKas CUJia JIMH3bI paBHA 3,5 anTp.
Ha ckonbko onTuyeckas cuiia JUH3bI ¢ (DOKYCHBIM pacctosiHueM Fi = 0,5 M
OOJIBIIIE ONITUYECKOM CHIIBI JIMH3BI ¢ POKYCHBIM paccTossHueM Fz = 100 cm?
Ha xakoM paccTositHuu OT cobuparoiei JIMH3bl ¢ GOKYCHBIM paccTtosiHueM 10
cM OyZIeT HaXOJUThCSI U300pakeHUE IpeIMeTa, €CIIU CaM MPEAMET HaXOAUTCS
Ha pacctosiHud 20 cm?

CKOpOCTh pachpoCTpaHEHHs Jy4a »*KelaToro cBera B Bojae 225 000 km/c, a B
crekie — 198 200 km/c. Omnpenenuth MOKa3aTeNlb MPEIOMJICHHUS CTEKIa
OTHOCHUTEIBHO BO/JIBI.

Cser nnuHo#t BonHbl 600 HM pacmpocTpansieTcs B Bo3ayxe. Halitu nnuny

BOJIHBI B BOJIC.


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

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

He.]'lb pa60T1>1: 3aKPCIIUTD IMOJIYYCHHBIC TCOPCTUICCKUC CBCACHUA 110 TCMC
pEeIICHUCM 3a1a4, BBIpa6OTaTI) IMPAKTHUYCCKNEC HABBIKHW 110 PCIICHUIO 3a1a4.

Teopurnyeckasi 4acTb

Mucnepcus csera (HeoToH )
3a8UCUMOCMb n cpedbl OMm v C8emoeGoll 60.1Hb!

OnpiTel HeloTOoH2
bennlit

=£ £
 Kak o~ v, ",
OpHax sl \

g}g%?{apb U, Vg = Ny >N, = JACHEPCHS
I'oponckoit
Ciioman

* MOHApPH

HUnrepdepennus cpera
nepepacnpeoeneHue UHMeHCUBHOCMU C6emd 8 Pe3yAbmame HAN0NCEHUS

HECKONbKUX KOCEPEHMHBIX C6EMOBHIX BOJIH

KorepenTHbie MCTOYHMKH BOJIH — UMEIOT OIMHAKOBYIO V M Ag=const.
KorepenTible MCTOYHHKH => KOT€PEHTHbIE BOJIHBL.

Ad =d, —d, — pa3HOCTb X013 BOJIH

Ycnosne MakcHMyMoB Ycaosue MunumMymon
Ad=xkh k=0,1,2, .. % Ad=xQ2k+1)L/2
| U P
0f—

! \
! \
t \/‘\ IU t
\ t
[y f
\ ¢
\\ /,

Jlugppakuyus ceema - OTKIOHEHHUE CBETA OT MPSMOJIUHESHHOTO pacIIpOCTPAHCHHS B
cpele ¢ pe3KUMH HeoHOpoAHOCTIMH. CleyeT oOpaTuTh BHUMaHUE Ha TOT (DAKT,
YTO SIBJICHHE TU(PAKIINK MPOSBIISETCS B TOM, UTO TIPH MPOXOKICHUHA CBETOBOM

BOJIHBI B HEOJHOPOIHOM CPEAE MPOUCXOAUT MEPEPACTPENECTICHIE UHTEHCUBHOCTH -
MOSIBJICHUE MECT C OOJIBIIION WHTEHCUBHOCTHIO (MAKCUMYMOB) U MaJIOM



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

ugppaxuyuonnas pewemka - COBOKYITHOCTb apAJUICIBHBIX JAPYT OPYTY LIETeH
OJIMHAKOBOU IUPUHBI ¢ U PACIIONIOKECHHBIX HA OJIMHAKOBOM paccTostHuu b apyr ot
npyra. Benmuunna d = a + b HaswiBaeTcs mepuosoM TUPPAKIMOHHON PEIIETKH.
[Tpu paccmoTpennu AUGPAKIUMKU TIOCKOW BOJIHBI, Majaronieil MepreHInKyIsipHO
pemieTke, HEOOXOMUMO YYUTHIBaTh HHTepdepeHnnto N  CBETOBBIX BOIH,
NPOIISIINX Yepe3 mearn. MakCuMyMbl cBeTa OyayT HaOI0aThCs MO YoM ¢,
OMPEIeNIIEMBIM YCIIOBHEM

d sin (= &N

rae K - mopsok Mmakcumyma, & = 0. L1 22, ., ©- yron audpakium.

Xox padoThI.
3anaua. /[Be KorepeHTHbIC BOJIHBI (priosieToBOoro cBeta A = 400 HM JOCTUTAIOT

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

Jlano: Pemienue:
B nanHowm ciydae
A=1,2 MEM
A =400 HM
AQ —? A= 3?\,,

CJIEIOBATENBHO MTPOU30MAET
MHTEP(PEPEHITMOHHBIN MAaKCUMYM.

OTBerT:
m=3 =
OyneT HabJII01aThCsl MAKCUMYM OCBEIICHHOCTH

Conepxkanue otdera, ¢opma u mnpaBuwia odGopmjeHHA OTYeTa O
BBINOJIHEHHOH padoTte: ycTHoe coobOuienue. [lonaroroBka ycTHOro cooOUIEeHUS.
Ouenka peneHHbIX 3a1a4.
[enb paGoThI:
— Hay4YUThCA CaMOCTOSITETIEHO noadupaTh uH(popMaIuio,
CUCTEMAaTHU3UPOBaTh U OGOPMIIATH B BUJI€ COOOILIEHUS IO 3a/JaHHON TeMe;
- MOJIyYUTh OTBIT YMEHUS MyOJIMYHO BBICTYIIATh.

3aganus u  Bompochl i (GOPMHPOBAHMS M KOHTPOJIS  BJIaJeHUS
KOMIIeTEHIUSIMU.


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

3ajanns K peleHmIo:

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

2. PasHocTh xona nyded OT JABYX KOTE€PEHTHBIX MCTOYHHMKOB CBETa C JIJTUMHOU
BonHbI 600 HM, CXOAAIIMXCS B HEKOTOPOii Touke, paHa 1,5 - 10° M. Byner mu
HaAO0JII0aThCs YCUJIEHUE WK ociablieHne cBeTa B 3TOM Touke?

3.  Hudpakmuonnas pemerka coiaepxut 100 mTpuxoB Ha 1 MM JJIMHBL
Onpenenure MIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa, MaJarolIero
NEPHEHANKYIAPHO HA JUGPAKIMOHHYIO PEIIETKY, €CIU YroJl MeXAy ABYMs
MaKCMMyMaMH NIEPBOTO MOPSAIKA paBeH 8°.

4. ]IBe KOTepEeHTHBIE CBETOBBIC BOJHBI KpacHOTo cBeta (A= 760 HM) AOCTUTAIOT
HEKOTOPOM TOYKH C PAa3HOCTBHIO X04a 2 MKM. UTO IPOU30MIET B ATOM TOUKE:
YCUJICHHE WM OCJIa0JIeHUE BOJIH?

5. Haiiaute onTHYecKyl0 pa3HOCTh XOJa TUIOCKMX MOHOXPOMAaTHYECKUX BOJIH,
JAIOUIMX MpU MPOXOXKJIECHUHU yepe3 TUPPAKIUOHHYIO PEUIETKY C MEPUOIoM 3
MKM MaKCUMyM TipH yriie qudpakiuu 30°.

6. Ha jaudpakumoHHyr0  pemieTky ¢ [epuojoM 3 MKM  TajaeT
MOHOXPOMAaTHYE€CKMI CBET C JJUHOM BoJHBI 650 HM. Yemy paBeH
HanOOJIBIITUHN TOPATOK AUGPAKIIMOHHOTO MaKCUMyMa?

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

IIpakTnueckas padora Ne 13
Tema 3zanaTusa: KBanroBas onTtuka. @usuka aroma.

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

Teopurnyeckasi 4acTb

B 1900 r. memenkwmii ¢uzuk Makc IlmaHk BbICKa3aa THIOTE3y: CBET

U3JIy4aeTcsi W TIOIVIOMIACTCS OTACIbHBIMH TOPHUSIMH — KBaHTaMHU  (WJIH
¢doronamn). DHeprus kaxaoro GoroHa onpesaensercs popmynoit £ = hv, rme h —
noctosinHas [1nanka, paBHas 6,63 - 1034 JIx - ¢, v — yacToTa cBeTa.

I'urote3a IlmaHka OOBSICHWIA MHOTHE SBJICHHS: B YaCTHOCTH, SBJICHHE

dotorpdekra, orkppiToro B 1887 r. Hemeukum yueHbiM ['enpuxom ['epriem u

W3YYCHHOTO 3KCIICPUMEHTAIBHO PyCCKUM ydeHBIM A. . CTONIEeTOBBIM.
Domosghghexm — STO SBICHHUE HCITyCKAHUS DIICKTPOHOB BEIIECTBOM IO

JICICTBUEM CBETA.

B pesynbTate uccienoBanuii ObIINM YCTAHOBIEHBI TPHU 3aK0oHA GoTodddexTa:



a) Cwuna ToKa HacChIILIEHUs MPSMO MPONOPIUOHATIFHA HHTEHCUBHOCTH CBETOBOTO
U3JTy4YEHUs, 1aJIAI0IET0 Ha TIOBEPXHOCTh TENA;

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

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

3aBUCUMOCTh (POTOTOKA OT HANPSIKEHUS IMOKa3aHa

Ha pucyHke 1.

Teopuro GororddexTa co3gan HEMEIKUH YISHBIH

A. Outnmreiin B 1905 r. B ocHoBe Teopun

OWHIITENHA JIEKUAT MOHATUE paOOThI BBIX0A

=7 5 9JICKTPOHOB M3 METaJlIa ¥ MIOHATHE O KBAHTOBOM
D anpaxenge u3TydeHuH cBeta. [1o Teopun DiiHIITEHHA
dboTorpdext nmeet cienyroiiee 0ObICHEHHE:
Puc. 1 TIOTJIONIast KBAHT CBETA, DJICKTPOH MPHUOOpETaeT

snepruto hv. [Ipu BeUIETE U3 MeTaIa SHEPTUs
KQ)KJIOTO JIEKTPOHA YMEHBIIIAETCS HA ONIPEIEIICHHYIO BEIUYMHY, KOTOPYIO
Ha3bIBAIOT Pa00Toi BbIX01a (As,x). PaboTa Brixoma — 310 paboTa, KOTOPYIO
HEOOXOMMO 3aTPaTUTh, YTOOBI YIAIUTh FMEKTPOH U3 MeTalu1a. MakcuManbHast
SHEPIUs JIEKTPOHOB II0CIIE BBUIETA (€CIIM HET APYTHX MOTEPH) UMEET BUI: MVZ/2 =
hv - 44.,x, DTO ypaBHEHHE HOCHT Ha3BaHHWC YPaBHEeHHsI JHHINTEHA.
Ecnu hv < Agyx TO GoTO3(DPEKT HE MPOUCXOUT. 3HAUUT, KPACHAS 2PAHULYA
Gpomosghghexma paBHA Viin = Agg/D
[Tpubopsl, B OCHOBE MPUHIIMINA IEUCTBHS KOTOPBIX JEKUT siBlIeHUE (poToddhdexTa,
Ha3bIBAIOT (poTOIIeMeHTaMu. [IpocTelinuM TakuM npubdopoM sBISETCA
BaKyyMHbI (oToanemeHT. Hepocratkamu Takoro GoTosaeMeHTa SBISIOTCS:
cl1a0blii TOK, Majiasi YyBCTBUTEIBHOCTD K JTMHHOBOJIHOBOMY U3JIYUYEHUIO,
CJIOKHOCTb B U3rOTOBJIEHUH, HEBO3MOXKHOCTbD HCIIOIb30BaHUS B LIETIAX
nepeMeHHoro Toka. [lpumensercs B GoToMeTpuu Uit U3MEPEHUS CUIIbI CBETA,
SPKOCTH, OCBEILIEHHOCTH, B KMHO JIJIsl BOCIIPOU3BEACHUS 3BYKa, B (poToTenerpadax
u poroTenedoHax, B ypaBICHUH IPOU3BOJCTBEHHBIMU MTPOLIECCAMHU.

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

Haiimu: | o .

Pewenue

CornacHo ypaBHEHHIO DWHINTEHHA 11 BHEIIHETo GoTorddexTa, SHepTrus
MOTJIONIEHHOTO KBAaHTA TPATUTCS HA COBEPIICHHUE (DOTOIIEKTPOHOM PabOTHI

. T =A+E
BBIX0JIa A U MpUJAHUE €My KUHETUYECKOM sHepruu £ 2



Ecmu goTokaros ocBemars CBETOM € JUIMHOW BOJIHBI, PABHOW KPACHOW TPAHUIIE,
BCSI HEPI'Hsl MOMIOIEHHOTO ()OTOHA UJIET Ha COBEpIIeHUE PadOThI BHIXOIA:

hc

= A

A

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

AIIEKTPOHA.

he _ hc
W— 7 oa,
Torna ypaBHeHHE DIHIITEHA MOYXHO MEPENNCATh B BUJIE X
-1
A= [% + ey, J
Otcrofa HailieM JIJIMHY BOJIHBI MAJal0IIEro CBETA: « he
HOI[CTaBI/IB YU CJICHHBIC 3HAYCHUS, ITIOJTYYHUM:
-19 -1
A= t 1610 KrrlsB =1,96-10 " m
2,57-107"m 6,62:-107" oc-c-3-10"m/c
2
m,u
. E=—t¢=eU,
Haiinem HayaJIbHYIO0 CKOPOCTH (DOTORIEKTPOHOB: 2 :
~ [2eU,
e m
OTKYIOa ¢ ,rge - — Macca IIOKOs 3JICKTPOHaA.

HOIICTaBJ'I}IH YHUCJICHHBIC 3HAYCHUA, ITIOJITYUHUM:

-19
Up_\/z 1610 Ka-1.5B _ - o6 10% m/c

9,11-10 ke

Orger: Ve = 7:26:10°m/c

3aganus M Bompochl s (GoOpMHUPOBAHMA W KOHTPOJS  BJIAJACHUS
KOMIIETCHLMSIMH.

3ajaHnsl K peleHunIo:

1. Onpenenute B 3JIEKTPOHBOJIBTAX DHEPIHUIO dboToHa,
COOTBETCTBYIOLIErO U3IYYEHHUIO ¢ yacToTol 10 I'n.
2. Ha mmactuHy W3 HUKeNs TagaeT dJIEKTPOMATHUTHOE W3JIy4YCHUE,

sHeprus (HOoTOHOB KoToporo paBHa 9 »5B. Ilpu sTOM B pesynbTaTe
dboroaddexra U3 TIACTUHBI BBUICTAIOT DJIGKTPOHBI C MaKCHUMaIbHOM
sHeprueit 4 3B. Uemy paBHa paboTa BbIX0/1a SJIEKTPOHOB U3 HUKEJIS?

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

yacroroit 1,5 - 108 I'm.
S. KakoB nmmynbc (hoToHa, 3HEPTHst KOTOPOTO paBHa 3 3B?



6. KakoBa kpacHas rpanmma ¢ortodddexra maus 3o070Ta, ecnu padboTa
BBIXO0/Ia JIEKTPOHOB paBHa 4,59 sB?

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

IIpakTuyeckas padora Ne 14
Tema 3ansiTusi: ®U3NKa AaTOMHOIO SIAPA.

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

TeopnaneCKaﬂ 4acCTb

B 1932 r. anrmuiickuii pusuk Jxeiimc YeABUK OTKPBUT YaCTUIIBI C HYJIEBBIM
IEKTPUYECKUM 3apsA0M U €IMHUYHON MAacCOM. DTH YaCTHUIIbI HA3BaJI HEMTPOHA-
mu. O603Hauaercs HeUTpoH n. [locne oTkpeiTUs HeMTpoHa dusuku . /.
NBanenko u Bepuep ['eitzenOepr B 1932 r. BEIABUHYIN TPOTOHHO-HEUTPOHHYIO
MOJIeJb aTOMHOTO A1pa. CorjiacHO 3TOM MOJIENH SIIPO aToMa JIF0OO0ro BEIeCTBa
COCTOMT U3 MPOTOHOB U HEUTPOHOB. (OO1Iee Ha3BaHUE MPOTOHOB U HEUTPOHOB —
HYKJIOHBL.) YUCII0O MPOTOHOB paBHO 3apsily siipa U COBNAAAET C HOMEPOM 3JIEMEHTA
B Tabnuie Menneneea. Cymma yucia MpoOTOHOB U HEUTPOHOB paBHA MacCOBOMY
upciy. Hanpumep, sapo aroma kucnopona %0 cocrour u3 8 nporonos u 16 - 8
= 8 neitrpoHos. Sxpo aroma *g,U cocrout u3 92 nporonos u 235 - 92 = 143
HEUTPOHOB.

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

Ecnu cpaBHATH MacChI sAEP C MACCaMU HYKJIOHOB, TO OKQXKETCs, YTO Macca sapa
TSKEJIBIX AJIEMEHTOB OO0JIbIIIE CYMMBI MacC IPOTOHOB U HEUTPOHOB B SpeE, a s
JIETKHUX JJIEMEHTOB Macca siipa MEHbIIIE CYMMbI MACC IPOTOHOB Y HEUTPOHOB B
anpe. Ciie1oBaTebHO, CYIIECTBYET PA3HOCTh MACC MEXKy MAacCOU A/1pa U CyMMOU
Macc IPOTOHOB U HEUTPOHOB, Ha3biBaeMast AedeKTomM Macebl. M =M, - (M, +
Mp).

Tak Kak MeKTy Maccoil U SHeprueil CyIecTByeT cBa3b £ = MC2, To npH JeNIeHUN
TSKEJIBIX SIAEP U P CHUHTE3€ JIETKUX SEP AOJKHA BBIACIATHCS SHEPTHS,
CYILLECTBYIOIIAs M3-3a Ae(PEKTa Macc, U 3TA SHEPI'Hsl HA3bIBAETCS IHEPrueil CBA3H
aTOMHOro siaApa. E ., = Mc?. Belenenue 5Toi SHEPTHU MOKET IPOMCXOIUTh IIPH
AJIEPHBIX PEAKLUSAX.

SnepHasi peakuusi — 3TO NPOLIECC U3MEHEHUS 3apsiia siAPa U €ro Maccehl,
IIPOUCXOIAIINN ITPY B3aUMOJIEUCTBUH s1pa ¢ APYTUMH SIAPAMU WIH
AJIEMEHTAPHBIMU YacTuLaMu. 1Ipu npoTekannu siIepHbIX peaKUi BBIITOIHSAIOTCS



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

Lennas peakuus AeJeHUsI — 3TO siIEpHAs pEaKIUs, B KOTOPOW YaCTHIIBI,
BBI3BIBAIOIIHE PEAKITUIO, 00Pa3yIOTCs KaK MPOAYKTHI 3TOH peakunu. Heooxomu-
MBIM YCJIOBUEM JIJIsl pa3BUTHS LICTTHOW PEaKIIMU JICJICHUS ABJsieTcs TpeOboBanue K >
1, rne k -— ko3 urueHT pa3sMHOKEHUST HEUTPOHOB, T. €. OTHOIIICHHE YHCIIa HEW-
TPOHOB B IaHHOM TMOKOJICHUHU K WX YUCIY B MPEIBIIYIIEM TOKOJICHUH.
CnocoGHOCTBIO K HEMHOM SAEPHOM peakiuu oonanaeT u3oron ypana *°U. [Ipu
HAJIMYUH ONPEICTICHHBIX KPUTHUECKUX MapaMeTpoB (Kputuueckas macca — 50 Kr,
mapoBas Gpopma paanycom 9 cM) Tpu HEUTPOHA, BBIJICTUBIITHUECS TIPH ICTICHUN
MIEPBOTO spa MOMAIAI0T B TPU COCEIHUX, Aapa U T. 1. [Iporiecc uaet B Buae
LEMHOM peakIuu, KOTopasi MPOTEKaeT 3a J0JIU CEKYHbI B BUJIE S/IEPHOTO B3PHIBA.
Heymnpasnsiemas siepHast peakiiysi IpuMeHsieTcsl B aTOMHBIX 6oMOax. Briepsbie
pen 3a1a4y 00 yrnpaBieHUH EMHON peakiuen aenenHus aaep Gu3nk IHPUKO
®epmu. M ObLT M300peTeH sinepHblil peaktop B 1942 r. V Hac B cTpaHe peakTop
oL 3amyiieH B 1946 r. nog pykoBoacteoM WM. B. KypuaToga.

3apaua. Onpenenuts unciio N sijep, pacmnaiamiiuxcs B TeueHue Bpemenu: 1) t1=1
MuH; 2) t,=5 CyT. — B paanoakTuBHOM uszotone dpocdopa ;5P maccoit m=1 wmr.

m=1mur JaBHCHMOCTE HHCIA ATOMOE 0T BPEMEHH:
t1 =1 uun =1 ™
tZ2="5cyr THcao pacnaBlIHEcA ATOMOE 22 EREMA b

T12=14,3 cyr M=y« {1-e™) | rge *=n2/T1p — DecToAHHAA pacnama, My — UHCIC ATOMOE HadalbHEH
Hi="17

MOMEHT EpeMerH =,
WMaz=1 IIo onpegenenum My=m=Myfu, roe m-macca obpasma, MNy-4ucno Avporagpo pasHoe
6.023%10% mone!, L-MonApHad Macca (B HalleM chydae W=32r/Mont gua dochopa).

Tor,n;a, COBHpaH ECE EBMECTE, HaXoMHM YWHCNO pAacTabBMHXECA aToMoOE 533 BREld t

( In2 H
l—exp|—tx _
T1r2

ITopcTagnaem 9HcIa (IEpEEOIA ONHOBPEMEHHD BECE BEMHYHEL B cHcTeMy (CH)

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

=1y x[l—exp'—lxt-]=mx

=6,3%10!%.

-6 23 -1
prp o 1X107kr x 6,023 x 10" moms ™" 1—exp[—5><24><360[]|:>< 0.693 ]z
32% 107 xr / mome 14,33 24 % 3600¢

=4 1x10!%.




3agaHus K pelieHHIo:

1.

10.

11.
12,

13.

14,

15.

HammcaTes HegocTaromue 0003HaYCHUS B CIEAYIONIEH SIEpHON peaKIuu:

?+ 1H1 - 24Mg12 + 4H€2

Hamucatp snepHyro peaxiiyio, MPOUCXOIAIIYI0 Mpu 00MOapIupOBKE JTUTHS
"Li3 IpOTOHAaMU U CONMPOBOXKIAIONIYIOCS BEIOUBAHUEM HEHTPOHOB.

Uepes kakoe Bpems pacrajgercss 80% aToMOB paguoaKTUBHOTO H30TOIMa
xpoma °1Cr,q, ecrtn nepuos noaypacnazaa 27,8 cyTok?

OmnpezienuTe HEPTUIO CBA3M B sipe atoma 22Naji, eclii Macca IOCIIEHETO
22,99714 a.e.m.

Hanucate HegocTaronie 0003Ha4YeHus B CIEAYIOLIEH IIePHON PEaKIINU:

? + “He, — ¥Bs + ng

Uepes kakoe Bpemsa pacmnagercs 80% pagoHa, mnepuoja moiypacnaaa
KOTOPOTO cocTaBisieT 3,8 CyTOK?

OnpejennTe SHEPTUIO CBA3M Aapa atoma ypana °Ug,.

HammcaTes HegocTaromue 0003HaUYCHHS B CASAYIOIIEH SIepHON peaKIIHu:
H; + T—>?+ ng

[Ipu GombapmupoBke Oopa 'Bs OBICTPO IBMKYIIUMHUCS IIPOTOHAMH
HaOJI01aeTCs IPU OJIMHAKOBBIX Tpeka oOpaszoBaBmuxcs yactuil. Kakue 310
gacTullpl? Hanuiure sigepHyto peakiuio.

Kakas mons paguoakTuBHBIX snep uzortona *Cs pacmagaercs 3a 100 e,
€CIv ero nepuoj noiypacnanaa 5570 ner?

Brruucaure geekt Maccsl saapa nzotona 2°Nejo.

Hanucate HegocTaromume 0003HaueHUS B CIEAYIONIEH SIEPHON peaKIuu:
65Zn30 + 1no —>?7+ 4H€2

Hanucates HenocTaromume 0003HauYCHHS B CIAEAYIOIIEH SIepHON peaKIuu:
198Hg80 + lno N 198AU79 +?

OnpenenuTs Nepuoj IOIypachana paloHa, €COM 3a OXHM CyTku u3 10°
aroMoB pacnagaercs 1,75 - 10° aTomoB.

Haiitu nedext macc s sapa °Coys.



16. Hamwmcats HemocTaromye 0003HAUYCHUS B CIEAYIONMICH SIIEPHON peaKITiu:
41K19 +?7 > 44Cazo + 1H1

17.  Bo urto npespatuthes 228Ugy mocie a-pacnana u AByX B-pacmnanon?



Jlureparypa

1. OcHoBHas uTEpaTypa:

1. [Maneiruna, A. B. ®usuka [DnekTpoHHBIN pecypce] : nadopatopusiit npaktukym 1t CI1O / A.
B. [Taneirnaa. — DieKTpoH. TeKCTOBbIE ganHble. — Capartos : [IpodobpazoBanue, 2019. — 84
c.— 978-5-4488-0331-4. — Pexxum mocryma: http://www.iprbookshop.ru/86155.html

2. Jleryra, C. H. ®u3uka [DnektpoHHbIN pecypce] : yueoHoe mocoodue / C. H. Jleryta, A. A.
Yakak. — DJEKTPOH. TEKCTOBBIE NaHHbIEe. — OpenOypr : OpeHOyprckuii rocyaapCTBEHHBIH
yauBepcutet, 9bC ACB, 2016. — 307 ¢. — 978-5-7410-1575-9. — Pexxum pocryna:
http://www.iprbookshop.ru/78852.html

3. ®usuka. Mexanndeckue konedbanus. COOpHUK 3a7a4 ¢ PEIICHUSMU [ JICKTPOHHBIN pecypc] :
3agaunuk s CIIO / coct. b. K. JIanTeHKOB. — DIEKTPOH. TEKCTOBBIE NaHHBIE. — Caparos :
[TpodobpazoBanue, 2019. — 164 c. — 978-5-4488-0391-8. — Pexum gocryna:
http://www.iprbookshop.ru/86468.html

4.PomanoBa, B. B. ®usuka. [Ipumeps! perienus 3a1a4 [ DIEeKTPOHHBIN pecypc] : yuebHoe
nocobue / B. B. PomanoBa. — DneKTpoH. TEKCTOBbIE JaHHbIe. — MuHCK : PecrryOnukanckuii
UHCTUTYT npodeccronanbHoro oopazosanus (PUIIO), 2017. — 348 c¢. — 978-985-503-737-9.
— Pexxum nocryma: http://www.iprbookshop.ru/84903.html

2. JlonoJIHUTEIbHAS JIUTEepaTypa:

1. Kysneno C.M. CnpaBouHuk 1o ¢u3uke [DNEeKTpOHHBIA pecypc|: ydeOHoe mocobue it
CIIO/ C.M. KysnenoB, K.M. Porosun— DiekTpoH. TeKCcToBble maHHble.— Caparos:
[TpodobpazoBanue, 2017.— 219 c— Pexum JIOCTyTIa:
http://www.iprbookshop.ru/66399.html.— 3bC «IPRbooks»

2. HuxepoB, B.A. ®u3uka a1 By30B: MEXaHUKa U MOJEKyJspHas ¢u3uka : yueOHuk / B.A.
Hukepos. - Mocksa : M3parenscko-toproBas xoprnopauus «/lamkos u K°», 2017. - 136 c. :
Tabmn., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [DnexrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450772

3. Ky3smuueBa B.A. Kypc nekuuit mo obmeit ¢usuke. Yacts 1. Mexanuka u MoJjexysspHas
¢dusuka [Dnexkrponnslil pecype] / B.A. Ky3pmuuesa, O.A. [ToHOMOpeB. — DIEKTPOH. TEKCTOBBIE
naHHble. — M.: MocKoBCKasi TOCYAapCTBEHHAs akaJeMusi BOJAHOro TpaHcnopra, 2019. — 107 c.
— 2227-8397. — Pexwum nmoctyna: http://www.iprbookshop.ru/65845 . html

3. UHTepHeT-pecypchbl:

www.alleng.ru/edu/phys.htm - o6pa3oBarenbHbie pecypcbl nHTepHEeTa — DU3nKa.
www.nuclphys.sinp.msu.ru - saepHas ¢pu3uka B UHTEpHETE

www.school-collection.edu.ru - exunas xomaekus HUGPOBBIX 00PA30BATEIBHBIX PECYPCOB.
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