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cocraBiieHbl B cooTBeTCTBUH ¢ TpeOoBaHussMu OI'OC CIIO, npenHa3HaueHsl 1Jis
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09.02.01 KoMnbroTepHbIE CUCTEMBI U KOMIUJIEKCHI



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

MeTtonuueckne yKa3zaHHWS TPU3BAaHBI OKa3bIBaTh IOMOIIb CTYJCHTaM B
WU3YYCHUU OCHOBHBIX IIOHSATHH, HACH, TEOpPHMA W TOJIONKCHUN JTHCIMILINHEI,
W3Y4acMbIX B X0JI¢ KOHKPETHOTO 3aHATHUS, CIIOCOOCTBOBATh Pa3BUTHIO MX YMCHHH,
HABBIKOB U TIPO(ECCHOHAILHBIX KOMITCTCHITHH.

B nganHOM y4eOHOM IOCOOMHM COTJIACHO CHEIU(PUKE JUCHUILIMHBI U
MIPOITHCHIBAIOTCS:

1. HosicHuTEILHASA 3aIIHCKA

B pe3ynbTaTte ocBOEHUST y4eOHOM AUCITUTIITUHBI 00YUYaIOIIUICS T0TKEH YMETh:
1) omuceIBaTh W OOBACHATH (PU3NUYCCKUC SIBJICHHUS W CBOWCTBA TEN. IBHKCHHE
HEOECHBIX TEJ U UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA ra30B, KUJIKOCTEH U
TBEP/BIX TEN; AJCKTPOMArHUTHYIO HHYKIIUIO, pACIPOCTPAHEHHUE DJIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE€ CBOMCTBA CBETa; W3JIYUYCHHUE M TMOIJIOLICHHUE CBETa aTOMOM;
dboToaddexr;
2) OTJIMYATh THITOTE3bI OT HAYYHBIX TCOPHH;
3) nesnath BBIBOJBI HA OCHOBE DKCIICPUMCHTAIbHBIX JaHHBIX;
4) TpPUBOAUTH TPUMEPHI, MMOKA3bIBAIOIINE, YTO: HAOIIOJECHUS M SKCIICPHUMEHT
ABJISIFOTCSI OCHOBOW JIJIS1 BBIABMIKEHHS TUIIOTE3 W TEOPUH, MO3BOJSIOT MPOBEPUTH
HUCTUHHOCTh TEOPETUYECKHX BBIBOJIOB; (pU3MUECKas TEOpUsl JAET BO3MOKHOCTD
OOBSICHSITh M3BECTHBIC SIBJICHUSI IPUPOJIbI U HayuHbIE (DaKThl, MPECKA3bIBATH CIIIE
HEU3BECTHBIC SIBJICHUS,
5) mpuBOAWUTH TPUMEPHI MPAKTUYCCKOTO HCIOJIb30BAHUS (U3MYCCKUX 3HAHUM:
3aKOHOB MEXAHUKH, TEPMOJUHAMUKU U DJIEKTPOJUHAMHUKUA B DHEPIETHUKE;
pPa3JIMUHBIX BHJIOB DJJICKTPOMArHUTHBIX M3JYy4EHUN [ pa3BUTHS pPaguo M
TEJICKOMMYHUKAIIMA, KBAaHTOBOM (PU3WKH B CO3/IaHUU SIEPHOM DHEPTETUKH,
J1a3€pOoB;
6) MPUMEHSTH OJIYYCHHBIC 3HAHUS [T PelICHHs (U3NICCKHX 3a/1a4;
7) u3MepATh psan U3MYSCKUX BEIWYHMH, TPEACTABISAS PE3yJbTaThl U3MEPEHHN C
YYETOM HX IOTPELIHOCTEM;
8) wucnoiap30BaTh NPUOOpPETCHHBIC 3HAHWA W YMEHHS B IPAKTHYECKOU
JEATEIIbHOCTH U MIOBCEHEBHON KU3HU;
B pesynbTaTe ocBoeHUsT yueOHON UCITUTUIMHBI 00YUYarOIIUICS JOJKEH 3HATh:
1) cMbICT MOHATHI: (PHU3HYECKOe SBICHUE, TMIIOTE3a, 3aKOH, TCOPHS, BEIIECTBO,
B3aMMO/ICHCTBHUE, JIEKTPOMArHUTHOE TOJIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SJIpo,
MOHU3UPYIOIINE U3TyYeHUs, TIJIaHeTa, 3Be3/1a, rajakThka, Beenennas;
2) cMbICT (PU3UYECKUX BEJIUYMH. CKOPOCTh, YCKOPEHHE, Macca, CHJia, MMITYJIbC,
paboTa, MexaHU4YeCKasi SHEPIHsl, BHYTPEHHSISI YHEPTrusi, a0CONIOTHAS TEMIIEparTypa,
CpelHsisi KWHETHYECKas JHEPTrusi 4YacTUIl BEUIECTBA, KOJIMYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN AJICKTPUYECKUN 3apsil;
3) cMBICIT (PU3UIECKHX 3aKOHOB KJIACCHICCKOW MEXaHUKH, BCEMHPHOTO TSTOTCHHS,
COXPAHEHHSI DHEPrUHU, UMITYJIbCa M AJIEKTPUUYECKOrO 3apsijia, TEPMOJIUHAMUKH,
AIIEKTPOMArHUTHON MHIYKIHH, GoTodPdeKkTa;



4) BKJIaJ POCCUHCKUX U 3apPYOCIKHBIX YUCHBIX, OKAa3aBIIUX HAUOOJIBIICE BIUSHHUE
Ha pa3BUTHE (DUBUKY;

IIpakTuyeckas paGora Ne 1
Tema 3ansTusi: BBeneHue B MEXaHUKY.
OCHOBBI TUHAMHUKH.
Heab paboThI: 3aKpenuTh NOJIYYEHHBIE TEOPETUYECKHUE CBEACHHUS 10 TEME
pelIeHreM 3ajiay, BIpadoTaTh MPAKTUYECKUE HABBIKY IO PEIICHUIO 3a]1ay.
Teopernveckass yacrTb:

[Ikana (;aT. scala — JECTHHIIA) — YaCTh MOKA3bIBAIONIETO YCTPOHCTBA
CpelICTBa U3MEPEHUH, MPEACTABISAIONIAsE COOON YIOPSAAOUYEHHBIN Pl OTMETOK
BMECTE CO CBA3aHHOM C HUMH HyMEPALMEN WU TEXHUYECKAS] OTMETKA HA IIIKaJe
u3MepurensHoro npudopa. Lllkansl MOTyT pacnonaraTbcs 1Mo OKpy>KHOCTH, 1yTe
Wiy npsiMoi TuHuu. [lokazaHusi OTCUUTHIBAIOTCSI HEBOOPYKEHHBIM IJ1a30M MPU
PACCTOSIHUSIX MEXAY JAeiaeHusaMu 10 0,7 MM, IpU MEHBIIUX — MPU MOMOIIH JTYIIbI
WJIM MUKPOCKOTIA, JIJIS JI0JIEBOM OIIEHKH JEJICHUN MPUMEHSIOT JOTOJHUTEIbHbBIC
IIKAJIbl — HOHUYCHI.

CrnenyeT 3aMETUTh, YTO TEPMHH «ILKaJIa» B METPOJIOTHUYECKON TPAKTHKE
HMMEET, 110 KpailHEeN Mepe, ABa Pa3IMYHbIX 3HaY€HUs. Bo-niepBbIX, MIKAIO0W Wi,
TOYHEE, MIKAJION u3MepeHui (1Kaioh GU3HMUEeCKOM BEIMUYMHBI) HA3bIBAIOT
MPUHATHIN 110 COTJIAIIEHUIO TIOPSIIOK OTNpeIeNIeHUst 1 0003HAUECHHST BCEBO3MOXKHBIX
MPOSIBJICHUM (3HAYEHU) KOHKPETHOTO CBOMCTBA (BETUYUHBI). BO-BTOPBIX, IIKaION
Ha3bIBAIOT OTCYETHBIE YCTPONUCTBA aHAJIOTOBBIX CPEACTB U3MEPEHUM, ITO 3HAUECHUE
UCIIOJIb3YETCS B TAHHOM CTaThe.

KpyroByto mikany 4acoB, KypBUMETPOB U HEKOTOPBIX APYTUX NprOOPOB
Ha3bIBAIOT LU (EpOIaTOM.

N3mepuTtenbHbIi TpubOp - Haubosee pacIpOCTPAHEHHOE CPEJICTBO
U3MEpEeHUs, IpeAHa3HAYECHHOE JIJIs1 BEIPAOOTKH M3MEPUTETHLHON HH(POPMAIINH B
dbopme, TOCTYITHOM /JIsi BOCIIPUATHS HaOmoAaTeneM (oneparopom). Paznuuator
aHaJIOTroBbIC, ITU(POBBIC, MOKA3BIBAIOIIUE, PETUCTPUPYIOITUE CAMOTHIIIYIIIHE,
nevyaTare, THTErpUpyIoue, CYMMHUPYIOIINE, CPABHEHUS.

OtcueTHOE YCTPOUMCTBO (ILIKaNa U CTPEIIKA).

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

[ITkana - 4aCcTh KOHCTPYKLUH OTCUETHOTO YCTPOUCTBA, COCTOSAILIAS U3
OTMETOK U YUCEJI, COOTBETCTBYIOLIUX IMOCIIEI0BATEIbHBIM 3HAUEHUAM U3MEPIEMOM
BenUIMHBL. OTMETKH MOTYT OBITh B BUJEC Y€PTOUEK, TOUECK, 3yOII0B U TIP.
VYkazatenu MoryT ObITh B BUJIE KallJIEBUAHBIX, HOXKEBUIHBIX M CBETOBBIX CTPEJIOK.

Bunp! mkai, 1ieHa aeacHus
[IIxambl MOTYT OBITh OJTHOCTOPOHHHE U IByXCTOPOHHUE, B 3aBUCUMOCTH OT

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



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

Jlenenue - 3T0 MPOMEKYTOK MEXKY ABYMS COCETHUMHU OTMETKAMU IITKAJIBI.
JlnuHa neneHus - 3TO pacCTOSHUE, U3MEPEHHOE MEXITY OCEBBIMU JIBYX COCETHUX
OTMETOK 0 BOOOpakaeMoil IMHUM, IPOBEIEHHON Yepe3 CepeIMHbBI CaMbIX
KOPOTKHX OTMETOK IIKaJbI.

JlnanasoH moKa3aHuii - 3TO 001aCTh 3HAYCHUH IIKAJIBI, OTPAHNYCHHAS
HaYyaJIbHBIM U KOHEYHBIM 3HAUeHUSIMU. J[Mama3zoH u3MepeHui - 370 00JIacTh
3HAYEHUH BEJIMYUH, JJIs1 KOTOPOW HOPMUPOBAHA MPEIENbHAS JOMYCTUMAs
norpenHocTs. [Ipeaen uamepenus - 3To HauOOJIbIlIEe UM HAMMEHBIIIEE 3HAUYCHUE
nuanasoHa u3Mepenus. Ha kaxxiom auana3zone npubop UMeeT JBa mpejaena: -
BEPXHUU IIpEE, ~-HUKHUH TTpeelL.

LleHa neneHus - 3TO Pa3HOCTh 3HAYEHUI BEJIMYHUH, COOTBETCTBYIOLIUX JABYM
COCEJJHUM OTMETKAM IIIKaJIbI.

[lepen Tem, Kak HAXOAUTH LICHY JCJICHUSI, BHUMATEILHO PACCMOTPUTE cCam
pUOOp: UTO OH U3MEPSET, B KAKUX €AMHUIAX, €T0 UCIIPABHOCTh. JTO MO3BOJIUT
HapUCOBATh MOJIHYIO KAPTUHY MPOBOMMOIO OIbITA 10
ONPENECTICHHUIO TOW WJIM MHOM BeNM4UHBI. HaiiauTe Ha mikane
JIBa OIDKANUIUX IITPUXA, BO3JIE KOTOPHIX HAMMKMCAHBI
YUCJIOBBIE 3HAYCHHUS BEIUYUHBI. [locunTaiiTe CKOJIBKO MEXKITY
HUMH JICJICHUH (HO HE IITPUXOB).

Ha sTom pucyHnke B kpylmHOM MaciiTabe nmoka3aHa
nIkajia MeH3ypku. OrnpenenuM HeHy IeJICHUs] MEH3YPKH.

a) BbIOMpaeM orudpoBaHHble mTpuxu 16 u 12

0) MeXIy HUMU 4 neneHust (MpoMexyTKOB) 0

B) BeruucisieM: (16 - 12) : 4nenenuns = 1 /nen.
OtBer: nieHa aenenuii = 1 /nen.

16|

12

IO

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

YToOb! NOJCYUTATD LIEHY ACJICHUH IIKAJIbI, HY>KHO:

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

0) cocuuTaTh KOJUYECTBO JACICHUN MEXKIY HUMHU;

B) pa3HOCTb 3HAYCHUW OKOJIO BBIOPAHHBIX IITPUXOB pa3leiUTh Ha
KOJIMYECTBO JICJICHUM.
3ajjaHns K peleHmIo:
Onpenenure XapaKTEPUCTUKH MITKAJ CIETYIONTUX U3MEPHUTEIBHBIX TPHOOPOB:
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Pemenne pekoMeHIyeTCsl IPOU3BOINUTH B CICAYIOMICH MTOCIICIOBATEIHHOCTH:
1. Ilena geneHus IIKaIbI

2. lIpenens! mKaibl

3. [TorpentHoCcTh U3MEPEHUS

4, 3anuimmTe pe3yabTaT U3MEPESHUM

OTBeTbTE HA CJIeAyIONIHE BONPOCHI:

1. Yrto Takoe mikaiga u3MEPUTEIBHOTO Mpudopa?

2. Kakue namepuTenpbHbIe MPUOOPHI U3 MIKOJBHOTO Kypca ¢hu3nku Bl 3HaeTe
(Ha30BUTE HAMMEHOBAHUE MPUOOPA M KaKyI0 (PU3NUECKYIO BEIIMUNHY UM
U3MEpPSIOT);

Ha xaxue nBe rpyrmbl MOKHO pa3feliuTh BCE U3MEPUTEIIbHBIE PUOOPHI?
Kax onpenenuts 11eHy AeleHus U3MEPUTEIHLHOTO TTprudopa?

UTo Takoe MOrpenHoCTh?

Kaxk onpenenuts norpenrHocTb U3MEPUTEILHOTO MTprudopa?

o bk ow

IpakTnueckass padora Ne 2

Tema 3ansaTHsa: OCHOBBI

KMHEMATHKH.
Leab paboThl: 3aKpenuTh NOJYYSHHbIE TEOPETUYECKHUE CBEICHHUS 10 TEME
peleHreM 3aj1ay, BbIpadoTaTh NPAaKTUYECKUE HABBIKH IO PEIICHUIO 3a/1a4.
Teopernyeckas yacrb
KunemaTuka — pasfen MEXaHUK{, W3YYalIIUd MaTeMaTHYeCcKOe OIMUCaHHEe
(cpeacTBaMH TE€OMETpPUH, aireOpbl, MaTEMaTHYECKOrO aHajau3a...) JIBUKCHHS
UJCAIM3UPOBAHHBIX Tesl (MaTepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TEIo,
ujieanbHasi )KUJIKOCTb), 0€3 pacCCMOTPEHUS TPUYMH JIBHXKEHHSI (MACChl, CUJI U T. 11.).
HcxonHble MOHATUS KUHEMATHKUM — IPOCTPAHCTBO M Bpems. Hampumep, ecnu
TEJIO JIBHXKETCS MO OKPY>KHOCTH, TO KHHEMAaTHKa MpPeICKa3bIBaeT HEOOXOAUMOCTD
CYIIECTBOBAHMS IIEHTPOCTPEMUTEIILHOTO YCKOPEHUsI 0€3 YTOUHEHHS! TOro, KaKylo
OpUPOAY UMEeT CWIa, €ro nopoxjaawomas. [IpyunHaMu BO3HUKHOBEHHS
MEXaHUYECKOTO JIBMXKCHHS 3aHUMAETCA APYrod pa3fes MEXaHUKH — JIMHAMHKAa.
['maBHOW 3amayell KWHEMATHUKHU SIBJISETCS MaTeMaThdyeckoe (ypaBHEHHUSMH,



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

YCKOPEHME. PABHOYCKOPEHHOE ABUKEHUE

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

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

Y ckopenue xapakTepusyeT ObICTPOTY U3MEHEHHUS CKOPOCTH.
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YCKOpCHHe - BCKTOpHAas BCIIMYHWHA. Ono ITOKAa3bIBACT, KaK U3MCHACTCA

MIHOBEHHAs! CKOPOCTh T€EJNA 3a €IUHHIY BPEMEHM.
3Hasi Ha9aIbHYI0 CKOPOCTH TelIa H er0 yCKopeHue, 13 GopMyist (1) MOXKHO HaifTh
CKOPOCTB B JIF000H MOMEHT BpeMeHH: ¥ = Fo + & (2

JIJ1st 5TOTO ypaBHEHHE HYKHO 3aIMCATh B IPOEKIMAX HA BEIOPAHHYIO OCh:

Vi =Voyt ayt

I'pauKOM CKOPOCTH IIPH PABHOYCKOPEHHOM [BUKEHUM SBIISETCS
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NEPEMEIIEHUE U TYTh IIPU NIPSIMOJIMHEHHOM

PABHOYCKOPEHHOM JIBUKEHUUA

IIpeanonokum, 4To TENO COBEPUIMIIO MEPEMEILEHHUE 3a BPEMS t, IBUTasiCh C

yckopenueM . Eciiu ckopocTh u3MeHseTcs oT Fo10 ¥ u yuuThIBas, uTo,

V =¥, + @ qony4nm

*T'?u + FT:: +c2r“.tr_ 2?},:+.§£2
2 2

Lo ar
P+ —.
2

a,=0

Ll
]

E

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

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

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

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

(T

3amayalNel: Teno, ABUTasCh paBHOYCKOPEHHO U3 COCTOSIHUSA IOKOSI, 32 IATYIO
CEKYHly IpouuIo nyTh 18 M. UemMy paBHO yCKOPEHHE M KaKOW MyTh IPOLLIO TEJIO
3a5c?

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

3a MATYIO0 CEKYH/Iy TEJIO MPOILIO IYTh S = S5 - S4 M S5 U S4 - PACCTOSHMSI,
IPOMICHHBIC TEJIOM COOTBETCTBEHHO 32 4 1 5 .
5= £—£=5(3§ —:f):me%.
2 1 2 Y
218
2567 —1he

2 2
5% =4M.I"C 250 _ 50ag

=daic?

OTBeT: TeNo, ABUrasich ¢ yckopenuem 4 m/c?, 3a 5 ¢ mpommwno 50 wm.
3ajjaHns K peleHuIo:
1. JIBwxeHue Ten 3agaHo ypaBHeHHsMH: X1 =31, X, =130-10t. Korna u rae onu
BCTpETATCS?
2. Ilpy paBHOYCKOPEHHOM NPSIMOJIMHEHMHOM JBI)KEHHU CKOPOCTh KaTepa
yBenuumnack 3a 10 ¢ ot 2 m/c g0 8 m/c. UeMy paBeH IMyTb, IPOIACHHBIHI
KaTepoM 3a 3TO BpeMs?



3. YckopeHue 1maidbl, COCKaIb3bIBAOIICH C IIaJKOW HAKJIOHHOW MIOCKOCTH,
pasHo 1,2 m/c> . Ha »ToM cmycke €& CKOpOCTh yBeIMYmiach Ha 9m/c.
Onpenenute NOJIHOE BpeMsi CITyCKa Mai0bl C HAKIIOHHOM MIOCKOCTH.

4. KaMeHb OpoIIE€H ¢ HEKOTOPOM BBICOTHI BEPTUKAIBHO BHHU3 C HA4YaJIbHON
ckopocThio 1M/c. KakoBa ckopocTh kKamHs depe3 0,6 ¢ mocie Opocanus?

5. MOTOLMKIIUCT, ABUTASCH MO XOPOIIEH JOpOore ¢ MOCTOSSHHOM CKOPOCTBHIO
108 xm/4, npoexan 4/7 Bcero mytu. OCTaBIIYIOCS YacTh IYTH IO TJIOXOM
JIOpore OH mpoexall co ckopocThio 15 M/c. KakoBa cpenHssi CKOpPOCTb
MOTOIMKIINCTA HA BCEM ITyTH?

6. ABTOMOOWJIb JBUTAJICS MO OKPYKHOCTH. [10JIOBUHY IJTMHBI OKPY>KHOCTH OH
mpoexain co CKopocTeio 60 KM/4, a BTOpYIO — eXxajl co CKOpocThio 40 km/4.
Yemy paBHa CpeaHsst CKOPOCTh aBTOMOOUJIS?

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

Heab padoThl: 3aKpeNnuTh IOJTYYEHHBIE TEOPETUUECKHE CBEJACHUS II0 TeMe
pelIeHneM 3aja4, BhIpaboTaTh MPaKTHUCCKUE HABBIKK 110 PEIICHUIO 3a]1a4.
TeopurTuyeckasi 4acThb

JluHamuka wucciaeAyeT NPUYMHBI JABMKEHUsS Teid. M3BecTHo, 4To r000€e Temo
HU3MEHSET CBOIO CKOPOCTh B pe3yJIbTaTe B3aUMOJCHCTBUS ¢ IpyrumMu Tenamu. Cuna
€CTh XapaKTepUCTHKa B3aumojencTBus. OObyHO cuia obo3Havaercs OykBoil F .
Ecau Ha Temo aelcTBYeT HECKOJIBKO CHII, TO OHH CKJIQJIBIBAIOTCS KaK BEKTOPBHI.
CyMMma Bcex CHII IEMCTBYIOIUX HA TEJIO, Ha3bIBACTCS PABHOAEHCTBYIOIEH R

R=F+F,+F+..

Macca ectb xapaktepucTuka HHEpTHOCTH. OOBIUHO Macca 0003HauYaeTcsi OyKBOMU
m. Macca — CcyThb CKaJIsIp, CWila — CyTh BEKTOpP. B OCHOBE IMHAMUKU JIe)KaT TpU
3akoHa HerotoHa. IlepBriil 3akoH HbprOTOHA yTBEpKIAeT, 4YTO CYLIECTBYIOT TaKHE
CHUCTEMBI OTCUYETA, B KOTOPBIX, €CIM HA TEJIO0 HE JICUCTBYIOT HUKAKHE BHELIHUE
CUJIbI, OHO JBHJKETCS PAaBHOMEPHO M NPSMOJIMHENMHO. Takue CUCTEeMBbl OTCUeTa
HAa3bIBAIOT MHEPLMAIbHBIMU. BTOpoil 3akoH HbIOTOHA yTBEpKIaeT, 4TO, €CIM Ha
TEJI0 Maccol m nercTByeT cuia F, To yckopeHue Tena, a 0yieT paBHO

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

nercTByer cuia Fga, To Ha Teno B co croponsl Tena A neictByeT cuna Fap

IprYeM Fpa =~ Fap

Buasbl cui:

1. Cuna ynpyeocmu. Jta cuna Bo3HUKaeT npu Aedopmanuu Tenaa. CBOWCTBO CHIIBI
yopyroctu F TakoBo, uTto nmnpu HeOompmmx aedopmamuax Ax , F

MPONOPIMOHANIBHO AX U HampasieHa npoTuB aedopmanuu. Koapdunuent



MPOMOPIIMOHAIBHOCTY K HOCHUT Ha3BaHHe Kod(h@uIMeHTa >XecTKocTu. Takum
o0Opa3zom,

F =-kAx
2. I pasumayuonnas cuna. I3BeCTHO, YTO BCE TeJla MPUTATUBAIOTCA IPYT K APYTY C
cwioi F mponopiimonanbHol Macce KaKI0ro Tejia my U my U 00paTHO
MPOTOPIIMOHANILHOM KBaJIpaTy paccTOSIHUS R Mex 1y Tenamu.

F=Gg22

R2

G =6,672:10'! Hm?/kr?,
rae Ro — pamuyc 3emnu, M — macca 3emiid. Y cKopeHre CBOOOJHOTO MaJCHUS g
HE 3aBHUCUT OT MAaCChl IMPUTATMBAEMOIO TeJa, MOATOMY BCE Teia MNajarT C
OIMHAKOBBIM yckopeHueM. Ha moepxnoctu 3emnm, rae H paBHo Hymo, g<9,8
M/c?,
3. Bec mena. Becom Tena P Ha3pIBalOT Cuily, KOTOpas AAaBUT Ha OINOpPY WIH
pacTAruBaeT MojBeC. JTa Cuia BOOOIIE MPUIIOKEHA HE K Tely, a K ONOpe WU
MOJIBECY; Ha TeJO K€ JCHCTBYeT HOpMalbHAas pEakius OMOphl WM CHIIA
HaTsDKeHUS HUTU. Bec Tema MokeT ObITh paBeH CHIIE TSKECTH, @ MOXKET OBITh U HE
paBeH. Hanpumep, ecinu Teno JeXKUT Ha TOPU30OHTAIBLHOM IIOCKOCTH, TO BEC Tea
paBEH CUJIE TSKECTH, a €CJIM Ha HAKIIOHHOM, TO HET.
4. Cuna mpenus. Cunoil TpeHus Frp Ha3pIBalOT CUILy, KOTOpas HpPENATCTBYET
JBUKEHMIO, T.€. HallpaBJIE€HA IPOTUB CKOPOCTH, U paBHA

Xoxa padoThI:

3agava. ['py3el omuHakoBoit Mmacchkl (M;=m,=0,5 Kr) coeIWHEHBI HHUTHIO |
NEPEKNHYTHl Yepe3 HEBECOMBIA OJIOK, YKPEIUIeHHbI Ha KOHIE ctoia (puc. 2.1).
Koaddumment tpenus rpysza my o cron u =0,15. IIpenedperas tpeHuem B O10Ke,
ONPEIENNTh: a) YCKOPEHHUE, C KOTOPBIM IBUXKYTCS Tpy3bl; 0) CHIIy HATSKEHUS
HUTH.

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

Haiitu: a, 7.

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

(ml _an)g _ (055_0’15'0!5)9)8
m, +m, 0,5+ 0,5

T=m(g—a)=0509,8-417)=282 11
OrtBer: a=4,17 m/c?, T=2,82 H.

a= =417
2

m/ce;



Conep:xanne or4yera, ¢opma u mnpaBuiaa odopmiieHusi OT4YeTa

BBINOJIHEHHOH padoTe: ycTHoe coobmieHue. [1oAroToBka ycTHOTO COOOIIEHUS.

O1eHKa pelIeHHBIX 3a7a4.
[{ens paboThI:

— Hay4YUTHCS CaMOCTOSITEIIEHO no10upaTh uHdOpMAIHIo,

CUCTEMATU3UPOBATh U OPOPMIISTH B BUE COOOIIEHHUS 10 33JJaHHOU TeMe;

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

0

3aHaHHH H BOIPOCHI JIA (l)Ole/IpOBaHI/ISI H KOHTPOJA BJAaACHHUA
KOMIICTCHIUAAMM.

3aiaHud K pelieHuIo:

1.

[locne ynapa TEHHUCHOM PaKETKOW MSYMK MACCOM 5 T OJIyYrsI YCKOPEHHUE
12 m/c? KakoBa cuna ynapa?

Jse cunbt o 200 H kaxgas Hanpasnenst mog yriaom 120° npyr k apyry.
Haitgure paBHOAEHCTBYIONIYIO CUITY.

[Ton neiicTBUEM HEKOTOPOU CUJIBI IEPBOE TEJIO MPUOOPETAET YCKOPEHHE a.
[Ton neiicTBueM BBOE OOMbIIEH CHIIBI BTOPOE TEJIO MPUOOPETAET
YCKOpEHHE B 2 pa3a MeHblIIEe, 4eM nepBoe. Kak 0THOCUTCS Macca IepBOro
TeJla K Macce BTOPOro?

Ecnu npy>xvHa U3MEHUJIa CBOKO JJIMHY Ha 6 CM IO/ IEHCTBUEM I'py3a
Maccoi 4 Kr, TO Kak Obl OHa pacTsAHYyJIach MO IEUCTBUEM Irpy3a Maccou 6
Kr?

Cuna 10 H coobmaer teny yckopenue 0,4 m/c?. Kakas cuaa cooGmut
3TOMY K€ Tely ycKopeHue 2 m/c? ?

Manbunk maccoi S0 Kr, CKaTUBIIKMCH HA CAHKAX C TOPBI, MPOEXAJI IO

ropu3oHTaNBHOM aopore 10 octaHoBku 20 M 3a 10 ¢. Haitnure cuty TpeHusl.

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

eab padoTbI: 3aKpENUTh TOJYYECHHBIE TEOPETUUECKUE CBEIACHHUS 10 TEME
pelIeHneM 3aj1a4, BbIpaboTaTh MPAKTUYECKUE HABBIKK M0 PEIICHUIO 3a]1a4.

Teopurnueckasi 4acThb
JHeprusi — yHUBEpCaJbHas Mepa pPa3IMYHbIX (POPM JBUKEHHUS MaTepuabHBIX
00OBEKTOB M MX B3auMozeicTBusA. KomuuecTBEeHHON XapaKTepUCTHUKOW mpolecca



oOMeHa Hepruer Mexay B3auMOJAECHCTBYIOUIMMH TeJaMH SBISIETCS (pU3nuecKast
CKaJIsIpHas BEJIMYHMHA — padoTa CHUI.
MomHocTh — ¢u3nyeckas CKalspHas BEJIMYMHA, XapaKTePU3YIOIIas CKOPOCTh
COBEpILIEHUS PaOOTHI:

_da

dt

MomHoCcTs, pa3BuBaeMas CHJIOW B~ JAaHHBI MOMEHT BPEMEHH, paBHA
CKaJSIPHOMY IIPOM3BEICHHUIO BEKTOpA CHJIBI HA BEKTOP CKOPOCTH, C KOTOPOHU
JBHYKETCS TOYKA MPUIIOKEHHS 3TON CUIIBIL:
KoHncepBaTtuBHasi cuja — cuiia, paboTa KOTOpOM IpHU NEPEMEUIEHUH U3 OJIHOTO
IIOJIOXKEHUS B IPYTrO€ HE 3aBUCHUT OT TPACKTOPHUM IIEPEMEILECHHUS, 4 3aBUCUT TOJIBKO
OT HA4YaJIbHOIO M KOHEYHOro InosiokeHud tena. CuiaoBoe 1moJsie, B KOTOPOM
KOHCEPBAaTHUBHBIE CHJIBI COBEPIIAIOT pPabOTy, HA3BIBAETCA MOTEHUHMAJIbHBIM
MOJIEM.
KuneTn4yeckass »3Heprusi - MEXaHHMYECKash DSHEPIHs BCSIKOrO CBOOOIHO
JOBIKYLIETOCs  Tejla, YHCIEHHO paBHasg paboTe, KOTOPYIO  COBEpLIAIOT
JNEHUCTBYIOIIME HA TEJIO CUIIBI IIPX €0 TOPMOKEHUHN 10 TTOJTHOU
OCTaHOBKH:

2
Ek:A:

IMoTeHUaNbHAsT JHEPrUsi — OTO MCXaHUYECKas DJHEPIMs CHCTEMBI TEll,
ornpeaeseMast KX B3aMMHBIM PACIIOIOKEHHEM U XapaKTepOM CHJI B3aUMOICHCTBHUS
MEKTy HIMH.

OTcroma, Kak 4acTHBIC COy4ad, ONPEACIIAIOTCS: a) MOTCHIMAAbHAs dHEPrus Tela
Maccoil m Ha BeicoTe h

E, = mgh:
0) NoTeHIMAIbHAS SHEPTUS YIIPYTroAe(POPMUPOBAHHOTO TeEIA
kxz
E,6 = ,

" 2
rie K — ko3 uimeHT ynpyrocty (Uit Ipy>KUHBI — JKECTKOCTH ).
IHoiHast Heprusl MEXaHWYECKOM CHUCTEMbl — paBHA CyMME€ KHHETUYECKOM U
MMOTCHIUAIIBHON JHEPTUU: w = i + £,
MexaHnueckue CUCTEMBI, HAa Te€la KOTOPBIX JEUCTBYIOT TOJIBKO KOHCEPBATHBHBIC
CWIbl (BHYTPEHHUE U BHEIIHUE) HA3BIBAIOTCS KOHCEPBATUBHBIMHU cucTeMamu. B
TaKUX CUCTEMAX BBINOJHAECTCS 3aKOH COXPAHEHHMS] MEXaHHYECKON IHEPIruu:
E.+E, =W =const,
T.C. MOJIHAA MeXaHH4YecKasi JHePrusl KOHCEPBATUBHOM CHCTEMBbI CO BPEeMEHeM
He M3MEeHseTCs.

Xoxa padoThI:

3agaua 2. ABtomoOmib Maccot 1,8 T nBHXKETCS B TOpY, YKJIOH KOTOPOWM
coctaBisger 3 M Ha kaxasle 100 M mytu (puc. 2.3). Onpeaenuts: a) paboTy,
COBEPIIIAEMYIO IBUTATEIEM aBTOMOOMJIS HAa TYTH 5 KM, €CIi KO3(PGUIIUESHT TPEHUS
paBen 0,1,

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



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

Haiitu: 4, P.

Pemenue

A= Fls -+ FmpS, FI[G

A
F, =mgsina, F,, = #mg cos &; A =mgs(sin & + 4 cos &); A = mgs(sin & + 1 cos &); ¢
[ToacTapiss YuCIOBbIe JaHHbIe, nomyunumM: 4 = 11,5-10° JIx, P = 38,3-10° Br.
OtBer: A= 11,5 M]Ix, P = 38,3 kBT.

Conep:xxanue ot4yera, ¢opma u mnpaBwia oQopMJIeHUsI OTYeTa O
BBINIOJIHEHHOH pafore: ycTHOe cooOuieHue. [loarotoBka ycTHOro COOOIIEHHUS.
OneHka penieHHbIX 3a/1a4.
[enb paboOTHI:
- HAay4YUTbHCSA CaMOCTOSITEIIEHO noa0upaTh uH(pOpMaIuIo,
CUCTEMATU3UPOBATh U O(POPMIISITH B BUAE COOOIIEHHUS 10 3aJaHHOU TEME;
- HOJIyYUTh OIBIT YMEHUSI IyOJIUYHO BBICTYIATh.

3aganuss W Bompochbl st ()OPMHUPOBAHUSI W KOHTPOJISI  BJIaJIeHUA
KOMIIETEeHIUSIMHU.

3aiaHud K pelieHuIo:

1. JIBa mapuka mMaccaMu 2 U 4 KT IBUTAIOTCSI CO CKOPOCTSIMA COOTBETCTBEHHO
5 u 7 m/c. OnpeaenuTs CKOPOCTH HIAPOB MOCIIE MPSIMOTO HEYIPYIoro yaapa
B Clyyasx: a) OOJIbLIMH 1Iap JOTOHSET MEHbIIW; O) mapbl JBUTAIOTCA
HaBCTpeuy APYT IPYTy.

2. Ompenenuth paboTy, COBEpIIAEMYIO MPHU MOIBEME Tpy3a Maccoit 50 Kr mo
HAKJIOHHOM MJIOCKOCTH ¢ yriaoM HakinoHa 30° k ropu3oHTy Ha paccrosiHue 4
M, €CJIM BpeMs Mo IbeMa cocTaBsieT 2 ¢, a koddpdunueHt tperns 0,06.

3. C OamHu BbICOTON 35 M TOpU3OHTaNBHO OpolleH kameHb Maccoit 0,3 kr.
[TpeneOperasi CONPOTHBICHUEM BO3/AyXd, OIpPENEIUTb: a) CKOPOCThb, C
KOTOpPOM OpoOIIeH KaMeHb, €ClIM 4epe3 | ¢ Iocie Hadvalla JBMKCHHS €ro
KUHeTH4Yeckas sHeprus paBHa 60 Jx; 0) MOTEHIMATBLHYIO YPHEPTUIO KaMHS
yepes 1 ¢ mociie Havana ABUKEHUS.

4. Tlyns maccoit 10 1, nereBmias ropu3oHTadbHO co ckopocThio 500 wm/c,
IormagaeT B OaJUIMCTUYECKHMA MAasITHUK IMHOM 1 M M Maccol 5 kr u
3acTpeBaeT B HeM. ONpeaenuTh yroi OTKIOHEHUS MasTHUKA.

5. Kamens maccoii 0,2 xr 6pocunu mox yriioM 60° Kk TOpH30HTY €O CKOPOCTEIO
15 m/c. HaiiTu kuHEeTH4ECKy10, MOTEHIIMAIBHYIO U MOJIHYIO SHEPTUIO KaMHSI:
a) crycts 1 ¢ mocne Hayaja JIBWKEHHUS, 0) B BBICIIEH TOYKE TPACKTOPHUHU.
ConpoTHBIEeHHEM BO3/yXa MpEeHEOpeUb.

6. Teno maccoii 5 kr magaer ¢ BeICOTH 20 M. OmnpenenuTs NOJHYI0 SHEPTUIO
Tejga B TOUKE, HAXOMSIIENUCS OT MOBEPXHOCTH 3€MJIM HA BBICOTE O M.



Tpennem Tena o Bo3ayx TmpeHeOpeub. CpaBHUTH 3Ty DHHEPIrUIO C
MIEpBOHAYATILHON DHEPTUEH Tea.

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

He.]'lb pa60T1>1: 3aKPCIIUTD IMOJIYYCHHBIC TCOPCTUIYCCKUC CBECACHUA 110 TCMC
peICHUCM 3a1a4, BBIpa6OTaTB MMPAKTHUYCCKNC HABBIKHU 10 PCIICHUIO 3a1a4.

Teopurnueckasi 4acTb
B ocHOBE MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU JIEKAT TPU OCHOBHBIX MOJIOKEHUS:
1. Bce BelecTBa — )XuUKUE, TBEPJbIE U Ta3000pa3Hbie — 00pa30BaHbI U3
MEJIbYANIINX YaCTHUI] — MOJIEKYJI
2. ATOMBI 1 MOJIEKYJIBI HAXOIATCS B HEMPEPHIBHOM XaOTHYECKOM JIBFKCHHH.

Macca oHO# MOJIEKYJIbI Mg BhIpaxkaeTcs HopMynoi

5 — M

0 - i
Ny

KosimyecTBOM BellleCTBa V Ha3bIBAETCA OTHOIICHUE YKCIIa MOJIEKYI N K UMCITy
ABorazipo Na :

v=—no.

N A

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

V k 3Tomy 00beMy V:

N
H=—,
Vv

JlaBneHue p MO>XHO BBIPa3uTh ciieayrouei Gopmysoi
1 2
p=—myn (v >
3
OTO ypaBHEHHE HOCUT Ha3BAHHE OCHOBHOTO YPABHEHMS MOJIEKYJISIPHO
kuHeTnyeckoil Teopun (MKT) razoB. 1o ypaBHEHHE MOKHO MEpENUCaTh B BUJIE

CpeI[Hﬂﬂ KHHCTHUYCCKAA SHCPI'UA

3
(EK>:EkT ,

rae k—mocrosiHHas bonbiimana.
ypaBHeHUe MeHeneeBa-Knaneiipona

m
pV =—RT, R:kNAz&slﬂ-
M moms <K
rac — YHHUBCPCaJIbHas ra3oBas

IIOCTOSAHHAs.

Xoxa padoThI:



Kaxkoit 06bem 3anumarot 100 mosib pTyTH?
Jano: p = 0,2kr/monb, p = 13600 kr/m3, v = 100 mons. Haiitn: V
Pemenue.

oWV _ 0,2 kr/mMmo75 - 100 MOTH
p 13600 kr/m’

5 3
m:pV:u\/; ~0,0015 v

Ortset: V = 0,0015 M2,

Conep:xxanue ot4yera, ¢opma u mnpaBwia oQopMJIeHUsI OTYeTa O
BBINIOJIHEHHOH padoTte: ycTHoe coobuieHue. [1oAroToBka ycTHOTO COOOILIEHUS.
OneHka penieHHbIX 3a/1a4.
[enb paboOTHI:
- HAy4YUTHCS CaMOCTOSATEIIBHO no0upaTh UH(pOpMaIHIO,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOLIEHHUS 110 3aJJaHHON TEME;
- MOJIYYHUTh OIBIT YMEHUS MyOJINYHO BHICTYNATh.

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

3ajjaHns K peleHuIo:

1. B 6amnone nHaxoautcs 600 r Bogopoaa. Kakoe konnuecTBo BemiecTBa 3To
COCTAaBJISIET?

2. Cpenssisi KHWHETHUECKAsE YHEPTHUSI MOJIEKYJT UACATLHOTO ra3a yBeINYNIach B
4 paza. Kak npu 3TOM U3MEHWIOCH AABJICHHE Ira3a Ha CTEHKH cocyna?

3. CpaBHuUTE Macchl aproHa U a30Ta, HaXOASIIUeCs B COCYAaX, €CIU COCYAbl
coJiep>KaT paBHbIE KOJIMYECTBA BEIIECTB.

4. B cocyae A naxoautcs 14 r MOJIEKYJISIPHOTO a30Ta, B cocyae B — 4 1 remusi.
B kakom cocyne HaxoauTcst Oobliee KOJIMYeCTBO BellecTBa?

5. O6ném 12 moins asora B cocyae npu Temneparype 300K u nasiennu 10° Ila
paBeH Vi . Uemy paBeH 00bEM 1 MoJIs a30Ta IPU TAaKOM K€ JJABJICHUM ra3a u
BJIBOE OOJIBINIEH Temmeparype?

6. Ompenenute Maccy BO3/lyXa B KJIaCCHOM KOMHATe pasmepamu 5x12x3 M mipu

temneparype 25° €. TIpuHATh IIOTHOCT BO3AyXa paBHOM 1,29 kr/me.


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

IIpakTnueckas padora Ne 6

Tema 3ansaTusi: OCHOBBI TEPMOTUHAMUKH.

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

Teopernyeckas yacrTb

BHYTpeHHSIﬂ SHCPIusg NACAJIBbHOIO OJHOATOMHOTIO I'a3a IIpsAMO ITPOIMOpHIHOHAJIbHA

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

pasra 4 = PAV  PaGora camoro rasa, rue p - ganenue rasa. [lepsbiii 3akoH
TEPMOJUHAMUKN: U3MEHEHUE BHYTPEHHEW SHEPTUU CUCTEMBI [P MEpEXoie €€ U3
OJIHOTO COCTOSIHUSI B IPYTO€ PaBHO CyMMe€ pabOThl BHEITHUX CHJI M KOJIMYECTBA
TeTIOTHL, epenanHoro cucteme: Al = A + ¢

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

Bue! uzonpoueccos: 1. M3orepMuyeckuii - BHyTPEHHSISI SHEPTUs HE MEHSETCS; 2.
N30x0pHBI — 00BEM Ta3a HE MEHSIETCS U IOPTOMY paboTa raza paBHa HYJIIO;
3.1u300apHbIi-Iepe1aBaeMOoe Ta3y KOJIUYECTBO TEIJIOTHI UJIET HA U3MEHEHHUE €ro
BHYTPEHHEH SHEPTUH U HA COBEPIIICHUE PabOTHI MPU TOCTOSHHOM JaBJIeHUH; 4.
AnnabaTHbIN — Ipy a1abaTHOM MPOIECCE KOJIUUECTBO TEIIOTHI PaBHO HYIIIO.

Xoxa padoThI:

3agaua:

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

JaHo: Pemenne.

PV =P -AV):
P15, V=B -ap)

BV =15B(V -AV); V =1,5V =1,5AV ;
AV =30Mmm 0,5V = L5AV . ¥ =3AV =3-30 w1=90 ML,

Haiitu: V . Otser: V = 90 M.


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629

Conep:xanue or4dera, ¢opma wu mnpaBuiaa odopmieHuss oT4era o
BBINOJIHEHHOH padoTe: ycTHoe coobmieHue. [1oAroToBka yCcTHOTO COOOIIEHUSI.
O1eHKa pelIeHHBIX 3a7a4.
[{ens paboThI:
— Hay4YUTHCS CaMOCTOSITEIIEHO no10upaTh uHdOpMAIHIo,
CUCTEMATU3UPOBATh U OPOPMIISTH B BUE COOOIIEHHUS 10 33JJaHHOU TeMe;
- MOJIYYHUTh OMBIT YMEHUS MTyOJIUYHO BHICTYIATh.

3aganus u  Bompochl i (OPMUPOBAHMS M KOHTPOJS BJAJeHUSs
KOMIEeTEeHIUSIMHU.

3ajaHus K peleHuIo:

1. Ha ckonbKo U3MEHUTCA BHYTpPEHHSA 3Heprus renus maccoit 200 r npu
yBeanueHuu Temneparypsl Ha 20° C?

2. Kak u3mensieTcsi BHyTpEHHsISl JHEPTUsl OJIHOATOMHOTO ra3a Mnpu u300apHOM
HarpeBaHUM? MPU U30XOPHOM OXJIAKICHUU? TIPU U30TEPMUUECKOM CHKATUU?

3. Kakyro paboty coBeprmn Bo3ayx maccoit 200 T mpu ero n3o0apHOM
HarpeBanuu Ha 20K? Kakoe KOTUYEeCTBO TEIIOTH €My MPU ATOM COOOUTHITH?

4. JInst n300apHOTO HArpEeBaHMs T'a3a, KOJIMYECTBO BemiecTBa KOToporo 800 MoJib.
Ha 500K emy cooOmunu kojnuecTBo TermioTel 9.4MJIx. Onpenenuts paboTy rasza
U TIpUpalieHue ero BHyTpeHHEN dHEPTUH.

5. O6BéM Kkucnopoaa maccoii 160 r, remmneparypa koroporo 27° C, nmpu uzobapaoM
HarpeBaHUM yBeJIUuWiIcs BABoe. HaliTu paboTy ra3a npu pacuiupeHumu.

6.Cxonpko 1poB Hamo cxedb B meuke ¢ KITJI 40%, aro6s! momyunts u3 200 kr

cHera, B3saToro npu tremmneparype -10° C, Bogy mpu 20° C?

IIpakTnueckas padora Ne 7
Tema 3aHATHA: DJIeKTPUUYECKOE MMOJIE.

Heab padoThl: 3aKpENUTh NOJYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHreM 3aj1a4, BEIpab0oTaTh MPAKTUUYECKUE HABBIKU TI0 PEIICHUIO 3a/1a4.

Teopurnuyeckasi 4acThb



ITpu nokoe 3aps10B UX B3aUMOAEHCTBHE HA3bIBAIOT AIEKTPOCTATUYECKUM
(anexTpuueckuM). [Ipu ABMKEHUU 3apsiI0B UX B3aUMOJIEHCTBUE OyIET OTINYATHCA
OT 3JIEKTPOCTATUYECKOT0. JIOMOTHUTENIBHOE B3aUMOIECTBUE 3aps 0B,
00yCIOBJICHHOE UX JIBI)KEHUEM, Ha3bIBA€TCS MAarHUTHBIM. B 0011em ciaydae npu
JBUKEHUU 3apsAI0B UX B3aUMOJCICTBUE SABISETCA DIEKTPOMarHuTHBIM. Cria
B3aMMOJICUCTBHS IBYX TOUEUYHBIX JIEKTPUUECKHUX 3apAI0B IPSIMO
IPOINOPIMOHANIbHA BETUYMHE 3apsA0B U 00OpAaTHO NPOMOPLMOHAIbHA KBaApaTy
PACCTOSIHUS MEXY HUMU.

K 4,4,

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

YcnoBusa nis BeIoHEHU 3akoHa KyioHa:
1. JIomXKHBI OBITH TOUEUYHBIE 3aPSIAbI
2. 3apshKEHHbIE Tella JOJKHBI ObITh HENOABUKHBIMU.
HanpskeHHOCTB 3JIEKTPUYECKOTO IT0JIsI pABHA OTHOLIEHUIO CHIIBI, C KOTOPOU I0JIE
JICUCTBYET Ha TOYCHUHBIN 3apsi/l K 9TOMY 3apsiny.
. F

F:

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

C = ((’ = const

q q
U P =9

Enununst usmepenus B CU: ( @ - dapan )

DJIEKTPOEMKOCTh IIOCKOTO KOHICHCATOPA

8805
d

BxiroueHue KOHACHCATOPOB B JIEKTPUUECKYIO 1IETIh MapalijieIbHOe U
MOCJIEIOBATEIHHOE

Torna o6mias anexkrpoemMkocTsh (C):

MIPY MapajuIeIbHOM BKIIFOUCHUH

C =

C=C, +C,

IIpH 1IOCJICAO0BATCIIbHOM BKIHOUCHHUHA



{ 1 |
C G G

OHEPI'MA 3APAXKEHHOI'O KOHIAEHCATOPA
Konnencatop - 3To cucTeMa 3apsbKeHHBIX Tell M 00J1a/1aeT SHEPrueH.
DHeprus J1I000ro KOHAEHCATOpa:
W= cuU? a (/2
2 2C

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

WM paBHA paboTe MO pa3/iesICHUIO MOJOKUTEIbHBIX U OTPUIIATEIBHBIX 3apsJIOB ,
HEO0OXOMMOM TPH 3apsAKe KOHJEHCATOopa.

Xoxa padoThi:

3anaua. C kakoii cujoi B3auMoAeHCTBYIOT /Ba 3apsiaa 2 mo 10 uKi,
HaXOJAIINECS HA PACCTOSIHUM 3 CM APYT OT Apyra?

Jano: Pemenue:
-9z 2 19-8 -3
r=3cMm= - Kor® (3»10‘3M)“'
=310 m. =10"H=1wmH.

Haiitu F.

Otset: F'=1 MH.

Conep:xkanue orvera, ¢opma u mnpaBuwia odopmieHUuss OT4eTa O
BBINIOJIHEHHOH padoTte: ycTHOoe coobuieHue. [1oAroToBka ycTHOTO COOOIIEHUS.
OueHka penieHHbIX 3a7a4.
[ens pa®oThI:
— Hay4YUThCA CaMOCTOSITEIIEHO noa0upaTh uH(pOopMaIuio,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOLIEHHUSI 110 3aJaHHOU TEME;
- MOJIyYUTH OIBIT YMEHHSI yOJINYHO BBICTYIATh.

3agjanuss W Bompochl A (POPMHUPOBAHMS M KOHTPOJSA BJIAJACHUS
KOMIICTCHUSIMU.

3ajjaHns K peleHuIo:

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

B3aUMOJICUCTBYIOT ¢ cuiioit 9 MmH?


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

2. Bo ckonbko pa3 cuiia 3JeKTPUIECKOT0 OTTATKUBAHUS MEXKIY JBYMSI
ANEKTPOHAMHU OO0JIBIIIE CHIIBI UX TPABUTALIMOHHOIO MPUTSKEHUS APYT K
apyry?

3. B HekoTopoit Touke mostst Ha 3apsin 2 HK peiictByet cuia 0,4mkH. Havitu
HaMNpsLKEHHOCTD MOJIS B 3TOM TOUKE.

4. C KakuM yCKOPEHUEM JBHXKETCS AJIEKTPOH B M0JI€ HAPSHKEHHOCTHIO
10xB/m?

5. Tlnomaae KaxI0# MIaCTUHBI TUIOCKOTO KoHieHcaTopa 401 cM? . 3apsin
mactuH 1,42 mxKit. Haliti HanpsokEHHOCTH MO MEXAY TIJIAaCTHHAMM.

6. Bo ckoabpko pa3 u3BMEHHTCS EMKOCTh KOHACHCATOPa IPH YMEHBITICHUN
paboueil TIoma Iy IMIACTHH B 2 pa3a U YMCHBIIICHUN PACCTOSHUS MEXKTY
HUMU B 3 paza?

7. Tlnockuii KOHAEHCATOP COCTOMT U3 ABYX INIACTHH ILIOMAAb0 S0cm?
Kakaas. Mexay miiacTHHaMU HaXOJIUTCS CJIoH cTekia. Kakoit HanOobImmii
3apsiJ MOYKHO HaKOIUTh HA 3TOM KOHJIEHCATOPE, €CJIU MPY HAPSYKEHHOCTH

nosist 10MB/M B cTekiie mpoucxoauT mpoboi KoHaeHcaTopa?

IIpakTnueckas padora Ne 7
Tema 3anaTHsA: 3aKOHBI NOCTOAHHOI0 TOKA. JJIEKTPUYECKUI TOK B
Pa3jIM4YHBIX Cpeaax.

I.Ie.m; paﬁoTbI: 3aKPCIINTh IMOJYYCHHBIC TCOPCTUICCKUC CBCACHUA 110 TCMC
pCHICHUCM 3a/1a4, BI)Ipa6OTaTB IMPAKTHYCCKUC HABBIKU 110 PCUHICHUIO 3a/1a4.

Teopurnuyeckasi 4acThb

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

CONRPOMUGIEHUI).
I U
R

3nech | — cuna Toka B yyacTtke uenu, U — HanpspkeHue Ha 3TOM ydacTke, R

— CONPOTHUBJICHUE yYaACTKA.
3akoHa OMa JJ1s OJIHOM LENU - cuia moka npamo nponopyuonaivta cymme IC
yenu, u 06pamuoO NPONOPYUOHAILHA CYMMeE CONPOMUBTIEHUL UCTOYHUKA U Yenu



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

" r+R
DIEKTPUYECKUN TOK - 3TO YNOPSAI0YEHHOE ABMKEHUE 3apsKEHHbBIX YacTull. Cuia
TOKA paBHa OTHOILICHMIO 3apsi/ia, IEPEHOCUMOE YepPe3 NONEPEUHOE CEUCHHE
MIPOBOJIHMKA 32 UHTEPBAJI BPEMEHH, K 3TOMY MHTEPBAILY BpeMeHH. Eciu cuia Toka
CO BPEMEHEM HE MEHSIETCSI, TO TOK Ha3bIBAETCS MOCTOSIHHBIM. /{711 BOSHUKHOBEHUS
U CYILECTBOBAHMS DJIEKTPUUYECKOI0 TOKa B BellecTBe. Heobxoammo, Bo-mepBbIX,
HaJIM4Kre CBOOOIHBIX 3apsHKEHHBIX YaCTHIL, BO-BTOPBIX, HEOOX0IUMA CUJIA,
JEUCTBYIOIIAsl HA HUX B OINPENCIIEHHOM HampasiieHUU. Ha 3apsykeHHbIe YaCTULIBI

JENUCTBYET dJIeKTpruyecKkoe noje ¢ cuiiot F=QE. ConpoTuBieHue npoBoHUKA

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

HpI/I YHOPAAOUYCHHOM ABMKCHUHN 3dPSKCHHBIX YACTHIL SJICKTPHUUYCCKOC I10JIC

coBepmiaeT paGoTy, eé PUHATO HAa3bIBATh PaboToil ToKa. PaGora Toka A = [UAL |
MoNIHOCTh TOKa paBHA OTHOIICHUIO PaOOTHI TOKA 32 BPEMs K STOMY HHTEPBATY

-

A . U
P=—=IU=I"R =—
BPEMEHH. at R

Xoxa padoThl.

B npoBonHuke conporusiienneM 2 Om, noakiatoueHHoM K annementy ¢ J/1C 1,1 B,
cwia Toka paBHa 0,5 A. KakoBa cuia Toka npu KOpOTKOM 3aMbIKaHUH AJIeMEHTa?

JlaHo: Pemenne.
R=2 Om
— IR :
[ & . _E . f=te d _ LIBO3A _s55A.

- R+r I r ¢—IR 11B-05A-20um

e=1,1 B

| =0,5A

Haiitw 3. Otset: I3 =55 A.

Conep:xkanue ordera, ¢opmMa u mnpaBwia odopMiIeHHUsT OT4YeTa O
BBINOJIHEHHOH paboTe: ycTHOe coobmieHue. [loAroToBka yCcTHOTO COOOIIEHUS.
OueHka peneHHbIX 3a1ay.
[enb paGoOTHI:
— Hay4YUThCS CaMOCTOSITEJIbHO o0MpaTh nHpopMaruio,
CUCTEMATU3UPOBATH M O(POPMIIATH B BUE COOOIIEHHUS 10 33JJaHHON TeMe;
— MOJIYYHTh OIBIT YMEHUS IMTyOJINYHO BBICTYIIATh.


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

3aganuss W Bompocbl A (OPMUPOBAHHUSI M KOHTPOJS BJIAJEHUS
KOMIIETeHIIUSIMH.

3aiaHus K pelnieHunIo:

1. O6moTka peocraTta conpoTuBieHUEM 84 OM BBINIOJIHEHA U3 HUKEITMHOBOU
IIPOBOJIOKH C ILIOMIAIBIO MOIEPeYHOro ceyenns 1 Mm? . Kakosa qiumHa
IIPOBOJIOKHU?

2. KakoBa HamnpsikE€HHOCTb MMOJISl B A IIOMUHHUEBOM MPOBOJIHUKE ceuenue 1,4
MM? Ipu cuite Toka 1 A?

3. Kucrounuky ¢ 9JIC 12 B u BHyTpeHHUM comnpoTuBieHneM 1| Om
HOJKIIFOYEH PeocTaT, COIPOTUBIIEHHE KoToporo 5 Om. Haiitu cuity Toka B
LENH U HANPSHKEHUE HA 3aKMMaxX UCTOYHHMKA TOKA.

4. Tlpu nuTaHuy JaMIOYKH OT AnneMeHTa 1,5 B cuiia Toka B nenu pasHa 0,2 A.
HaiiTi paboTy CTOPOHHHX CHJI B JIEMEHTE 3a | MUH.

5. DnekTpoaBuraTenb NoabEMHOr0 KpaHa padoTaet noj Hanpsokenuem 380 B,
P 3TOM cuJia Toka B ero ooMoTke paBHa 20 A. Kako KII/] ycranoBkw,
ecJIM Tpy3 Maccoi 1T kpaH mogHuMaeT Ha BeicoTy 19 m 3a 50 c?

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

KIIJI 80%. Koaddunment conporuBnenus aApuxeHuto pasex 0,02.

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

Heab padoThI: 3aKpENUTh NOJIYYEHHBIE TEOPETUUECKUE CBEICHUS 110 TEME

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

Teopurnuyeckasi 4acThb

Cuna, Oeticmeyiowjas coO CHMOPOHbI, MACHUMHO20 NOAA HA NPOBOOHUK C
MOKOM, NPAMO NPONOPYUOHAIbHA CUle MOKA. OJUHe NPOBOOHUKA 8 MASHUMHOM
nojie u nepneHOUKyJIAPHOU COCMAasasgiouell 6eKmopa MacHUMHOU UHOYKYuu. ITO |
ecTh (hopMyIIHpOBKa 3aKOHA AMIIepa, KOTOPBIN 3amuchiBaeTcs Tak: Fa= 11 B sin a.



Hanpasnenue cuipl AMIiepa onpeaensioT Mo MpaBmiry
JIeBOU pYyKH. Eciu nesyro pyKy pacnoioxcums mak, 4umoovl
yemovlpe nanbya  NOKA3BIGANU  HANpAGIeHUue  MOKd,
NEePpNeHOUKYIAPHAs COCMABNAIOWA BEeKMOPA MACHUMHOLL
UHOYKYUU 6X00ula 8 JAa0OHb, mo omocHymsli Ha 90°
OonbuWloU naney nokaxcem HanpasieHue cuivl Amnepa

(puc. 4).

B =Bsina.

Cuna,  nelcTByromas Ha JBHKYILHICS
AIIEKTPUYECKUHN 3aps/i B MarHUTHOM IIOJIe, Ha3bIBaeTcs cuioiu Jlopenya M paBHA
MPOU3BEACHUIO MOAYJIW 3apsja, MOJIYJIS €ro CKOPOCTH, MOJIYJs BEKTOpa
MarHUTHOM WHIYKIMA W CHHYCa yIjla MEXIY BEKTOPOM CKOPOCTH M BEKTOPOM
MarHUTHOM UHAYKIIUU:

F.=f|B-v-sina

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

Puc. 4

MACHUMHOU UHOVKYUU B , NEPHNEeHOUKYIAPHASL CKOpOCMU
3aps0a, 6xo0und 8 1a00Hb, a demvlpe 8blMAHYMbIX NAIbYA

ObLIU  HANPABNIEHbL NO  OBUJCEHUIO  NOJOHCUMETbHO2O
3apsaoa (npomue OBUNCEHUS OMPUYAMETbHO20), MO
omozHymulil Ha 90° 00bWOU naney yKax)cem HaAnpaeieHue oeucmsyruel Ha
3apso cunvl Jlopenya F,.

- -

DeKTpUYeCKOoe Tmone JedcTByeT Ha 3apsagq ¢ ¢ cmioi F,=q-E.
CneoBarenbHO, €CIIM €CTh M DIIEKTPUYECKOE I0JI€, M MArHUTHOE IOJIE, TO
CyMMapHas Cuja F, J€MCTBYIOIIAs Ha 3apsij, paBHa: F =F,, +F,.

PaCCMOTpI/IM ABMIKCHUC YaCTUIBI C 3apsagoM ( B OJHOPOJHOM MAarHuTHOM
I10JIE é , HAIIPABJICHHOM IICPIICHAUKYJIAPHO K HayaJbHOU CKOPOCTHU YaCTHUILI v .

F,=F,. CornacnHo Il 3akony HerooToHa
2
mo =lgv-B. =>R= m-v
¢ jal-B
| [
' BpeMs, 3a KOTOpO€ 4YacTHLa JENIAaeT IIOJIHBINA
2n -R
060poT (TepHo 06pAIeHNs ), PABHO: T = <" .

MarHuTHBIM MOTOKOM Y€pe3 3aMKHYThIN KOHTYP IUIOMIAJbI0 S HA3bIBAIOT
(GU3MYECKYI0 BEIMYHMHY, PABHYIO IPOU3BEIACHUIO MOAYJISl BEKTOPAa MAarHUTHOU
WHYKITUU B Ha IIIONIaib KOHTYpa S ¥ HAa KOCUHYC yTJIa a MEX Iy HalpaBJICHUEM
BEKTOpa MAarHUTHOW WHAYKITUU U HOPMaJIbIO K Tiomaau koutypa. @ = BS cos a
(puc. 3).

OnBITHRIM ITyTEM OBLT YCTAaHOBJICH OCHOBHOM 3aKOH
aneKkTpoMarHuTHOM uHAyKuu: I C uHAYKIUM B
3aMKHYTOM KOHTYp€ paBHa N0 BeJITHYHHE CKOPOCTH
W3MEeHEeHHMS] MATHUTHOIO NMOTOKA Yepe3 KOHTYP. § =
AD/At.

Puc. 3



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

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

IAC caMOMHAYKIIUM NPSAMO NPONOPHUOHAIBHA CKOPOCTH U3MEHEHHS TOKA B
nposoaHuke. § = -L AI/At.

KoaddumumenT nponoprimonanbHoCcTH L Ha3pIBalOT HHAYKTHBHOCTHIO.
NHayKTUBHOCTH — 3TO BeNM4nHA, paBHas D/]C caMOMHAYKIIMU TPU CKOPOCTHU
M3MEHEHHUs ToKa B MpoBogHuKe 1 A/c. UnaykTUBHOCTE u3Mepsiercs B renpu (['H).
1Ta=1 Bc/A.

Xoxa padoThI.

3agaua 1.

Jano: Pemenwue.

B=10mMTn=001Tx

Fea0 A Ly F = BILSIna=0,01 Tn - 50 A - 0,1 m
o= 90°. SIn90° = 0,05 H.

Haiitu F. OtBer: F=0,05H

3agauya 2.

JHano: Pemenue.

At=5mc=510""¢, . .
AP D, -d 9-10°B6-4107B6 _

@, =9 MB6 =9:10° BG. ==t T
®, =4 MB6 =410 ° B6. “1B.
Haiitn €. OtBeT: € =1 B.

Haiitu |s. OtBer: I3=55A.

Conep:xkanue orvera, ¢opma u mnpaswiaa odopmiaeHuss oOT4eTa O
BBINIOJIHEHHOH padoTe: ycTHOoe coobuieHue. [1oAroToBka ycTHOTO COOOIIEHUS.
OueHka peneHHbIX 3a1ay.
[enb paGoOTHI:
- HAy4YUTHCS CaMOCTOSATEIIBHO no0upaTh UH(pOpMaIHIO,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOIIEHHUS 110 3aJaHHOU TEME;



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

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

3aiaHus K pelnieHunIo:

1.

[Ipssmo¥ POBOJHUK JJIMHOM 15cu MOMENIEH B OJTHOPOJHOE MAarHUTHOE TOJIE C
uaykuuen 400 uTn, HanpaBiAeHHOW MEPHNEHAUKYJISPHO HAMPABICHUIO TOKA.
Cuna TOKa, MPOTEKAIOLIEr0 MO MPOBOAHUKY, 5A4. Haiitu cwiy Awmmepa,
JEUCTBYIOIIYIO HA MPOBOJHUK.

Ha npsMonuHelHblid  TpoBOAHMK  JumHOM ~ 40 cwm,  pacmoIOKEHHBIN
MEPIIECHAUKYJISIPHO JIMHUSAM HMHAYKUWM OJHOPOJHOIO MArHUTHOIO IOJI,
neictByer cwia 0,12 A . Onpeaenuts MarHUTHYIO UHIYKIIUIO, €CJIM CUjla TOKA B
NpoBOAHUKE 3 A4 .

DNEKTPOH JBHXKETCS B OJHOPOJHOM MAarHUTHOM TIOJIE, MOJIYJib WHIYKIIHAH
kotoporo B = 0,05 Tn, nepneHauKyIIpHO JIMHUASAM MarHUTHOW MHIYKIUU. Ero

ckopocth V = 107 m/c. Haiigure BpeMst 0JHOr0 000pOTa JIEKTPOHA.

OJIEKTPOH JBWXKETCA B OJHOPOJHOM MAarHUTHOM IIOJE€ CO CKOPOCTHIO,
HaIIPaBJIICHHOW NEPNEHANKYJISIPHO BEKTOPY MarHUTHOM UHAYKLIWHA U PABHOU 5 -
10° m/c. Monynb Bekropa MarnutHoM mHAykuuu 0,02 Tn. Yemy paBHa cuia
Jlopenua? Onpenenure paanyc OKpy>KHOCTH, IO KOTOPOU JBHKETCS SJICKTPOH.
Marnuthsiii motok 40 MBO 4yepe3 KOHTYp yMEHbIIAETCSI pABHOMEPHO J10 HYJIS
3a 0,02 c. Ompenenure DJIC WMHAYKOMM M CHJIy TOKAa, BO3HUKAIONIYIO B
KOHTYPE, €CJIM CONPOTUBIIEHUE KOHTYpa 5 OM.

Brluncnure 3HEPrui0O MarHUTHOTO MOJISL KaTYIIKW, MHIYKTUBHOCTh KOTOpoH 0,8
I'a npu cune Toka 4 A.

Karymka n3 200 BUTKOB HaXOAUTCS B MAarHUTHOM TOJIE, UHAYKIHS KOTOPOTO
paBHOMepHO yBenuuuBaercs or 1 mo 5 Tm 3a 0,1 c¢. Ompenenure D/C
VH/IYKIIUH, BO3HHUKAIOILYIO B KaTYILKe, €CJIM IUIoIaab Butka 0,6 cm?,

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

Heab padoThl: 3aKpENUTh MOJYYECHHBIE TECOPETUUECKUE CBEACHUS 110 TEME

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

Teopurnuyeckasi 4acThb

Konebanus, paccmaTpuBaeMble B pasjene «MexaHukay, Ha3bIBalOTCS

MCXaHUYCCKUMHU, ITPU KOTOPBIX paCCMATPUBAIOTCA N3MCHCHUA HOHOX(GHHﬁ,



CKOPOCTEH, YCKOPEHUHN U SHEPTHil KaKuX-JIM0O0 TeJ WK UX YacTeH.

BHILI K0JTe0aHHI

el ! T

CBRO 60,[[1—]]:18 BbIHYJCHHbIC aBToKONeOaHHA

Konebamms, KonebaHs, KonebaHms,

[P OHCXOASITHE T10] [P OHCXOASITHE 101 NP OHCXOASIIHE [PH
BO3A€HCTBHEM TOJIBKO | BO3AeHCTBHEM BHEIHEH |[TepHOAHIeCKOM

OJHOH BO3Bpallaolei |mepHoIHIeCKH MOCTYIUTEHHH 3HEPTHH OT
CHIIBI (TIEPEOHAMATLHO | H3MEHMIOIMEHCA CHIbl - |HCTOMHHKA BEHYTPH
cOODIEHHOH YHEePTHH). |(BBIHYEaroMleH CHIbI). |KonebarerhbHOH CHCTeMBL

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

HpOCTCI?II]IHM BHAOM IICPHOJUYICCKHUX KOJICOAHUH SIBIISIOTCS TapMOHHNYCCKHC

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

YI'OAHO OO0JITO — IMOJOKCHHUC PABHOBCCHUA 0.

OTKJIOHEHUS OT MOJ0KCHUS PaBHOBCCHA HA3bIBAOT CMCIIICHUCM, U o0o03HayaeTcs

X, a HamOompIee cmenienue (Touku B nnm C) Ha3bIBaeTCA aMILTUTYIOU

KOoJIeOaHUs U 0003HAYaeTcs A.
[Teproanyeckre KoeOaHusT COBEPIIAIOTCS ITUKINYHO. [IBIDKCHHE B TEUCHUE
OJTHOTO ITMKJIA (KOT/1a TEJIO, IPOUIS BCE MPOMEKYTOUHBIC TTOJIOKEHUS,

BO3BPAILIAETCS B UCXO/IHOE) HAa3bIBAETCs MOJIHBIM Konebanuem (O-C-O-B-0).

BpeMﬂ OAHOI'O ITOJIHOI'O KOJIEOAHHS Ha3bIBAETCS IHepuoaoM KoJIeOaHHs

(o6o3nauaetcs T). Ecnu Terno 3a Bpemsi t coBepIaeT N moJHBIX KOJAeOaHU TO
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M HA3bIBAETCS 4aCTOTOU KoJicOaHui. Uucio koJjicbanuii 3a 27
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CAWHUI] BPpEMCHHU HA3bIBACTCs LIUMKJIMYECKOU (KDVFOBOﬁ) 4acTOTON 1 0003HAYACTCS

m: W= 27w
Matemartuyeckas 3anuch rapMOHHYECKOTO KOJICOaHUs:

X = Acos{mt +¢p,) = A cosq
X = Asmfcot + ;) = Asin o,

roe P wt+ Py _ daza konebanus (pusznueckas BeJIMUUHA, OTIPEASIIAIONIas

MOJIOKEHUE KOJIE0ATENbHOM CUCTEMBI B IAHHBIA MOMEHT BPEMEHM ),(o — HAYaJIbHAs

daza xonaebaHus
[TpocreiimmmMu Koie0aTeIIbHBIMU CHCTEMAaMU SIBJISIFOTCS:

a) MaTEMaTUYCCKMI MASITHUK — MaTCpualibHasa TO4YKa, IIOJABCIICHHAA Ha HEBECOMOU

HepaCTH)KHMOﬁ HHUTHU U COBCPIIAIOIIAsL KOJIeOaHMs Imoa IIGfICTBPIGM CHJIBI TAXKCCTH.

[lepuon konedanust onpeaenseTcs: ypaBHEHUEM:

T=2n E

5
HepI/IO,Z[ T 3aBUCHUT JIMIIb OT JJIMHBI MAasITHHUKA U MCCTOIIOJIOKCHUA (y'I[aJ'IéHHOCTI/I
OT LIEHTpa 3eMJI WM IPYroro HEOECHOIo Teja), KOTOPOEe OMPEACIISACTCS
M
8= Tr—g
BEJIMYMHON YCKOPEHUSI CBOOOTHOTO TMaJICHUS ;

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

YOPYTOH IIPYyKHUHE.
ITepuon koneOaHus ONpeAeseTCs ypaBHEHUEM: .

m
T=2m. | —
K

KaxoBa macca rpy3a, KoJieOmromierocs: Ha mpyxuHe skectkoctbio 0,5 kH/M, ecun mpu
aMILTUTY A€ KoJeOaHuii 6 cM OH UMEeT MaKCUMAJIbHYIO CKOPOCTh 3 M/C?

JlaHo: Pemienue.


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

m? ¥ x ¥
k =0,5xH/™M = 500 H/m, 2 2 v? v
_ _ 2
x=6 om =006 a1, =500 T [ 20 M| 202
v =23 M/C. 3m/c
Haiitu: m OtBer: m = 0,2 kr.

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

3aiaHus K pelnieHunIo:
1.Haiitu Maccy rpy3a, KOTOpbIi Ha npyxuHe x€ctkocThio 250H/M nemaer 20

KoJebanwmii 3a 16 c.

2. I'py3, noaBenieHHbIi Ha pyx’uHE KECTKOCTHI0 600H/M, coBepiaer
rapMoHu4ecku kojiebanus. Kakon qoimkHa ObITh KECTKOCTh MIPYKUHBI, YTOOBI
4yacToTa KoJeOaHuil yMeHbIINUIach B 2 pasza?

3. [Ipy>xxuHHbIN MassTHUK Maccoi 0,16 Kr coBepiaeT rapMOHUYECKUE KOJIEOAHHUS.
Kakoii 1oykHa cTaTh Macca 3TOro MasiTHUKA, YTOOBI MEPUO/] KoJIeOaHu
yBeIu4mIics B 2 paza?

4. Kak u3BMeHUTCA Mepuo/] KojaebaHuii MaTeMaTUYECKOTr0 MassTHUKA, €CIU JUTUHY
HUTHU YBEJIWYUTH B4 pasa, a Maccy rpy3a yMEHbIINUThH B 4 paza?

5. Pe16omoB 3ameTmi, uto 3a 10 ¢ mormiaBok coBepui Ha BotHax 20 konebanuit, a
pPacCTOSIHUE MEXAY COCeTHUMHU rpeOHsMH BoJIH 1,2 M. KakoBa ckopocThb
pacnpoCTpaHEHUS BOJIHBI?

6.11o MOBEPXHOCTH JKUJIKOCTU PACTIPOCTPAHSIETCS BOJIHA CO CKOPOCTHIO 2,4 M/C TipH
gactoTe 2 ['i. KakoBa pasHocTh a3 ajis ToUek, Jexalux Ha OJTHOM JIyde U
OTCTOSILLIUX JAPYT OT apyra Ha 90 cm?

7. IIpu cBOOOTHBIX KOJICOAHUSIX MPY>KHHHOTO MasiTHUKA MaKCUMaJIbHOE 3HAYCHUE
ero noTeHunanbHOM sHeprun 10 /[, MakCMMalbHOE 3HAYEHUE €T0 KUHETUYECKOU

sHeprum 10 [Ix. KakoBa monHas MexaHW4decKasi SHEPrUs rpy3a U NPYKUHbI?

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



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

pemICHUCM 3a1a4, BBIpa6OTaTB MMPAKTUYCCKNC HABBIKHU I10 PCIICHUTIO 3a1a4.

Teopurnueckasi 4acTb

$ Ilpu pacnpoCTpaHEHUHU PIEKTPOMArHUTHON BOJIHBI
BEKTOPBI HANIPSKEHHOCTH £ M1 MAarHUTHOM MHIYK-
uuu B nepneHauKyaspHbl HalpaBICHUIO
pacnpocTpaHEHUs! BOJIHBI U B3AHMHO
NEePHEHANKYJIIPHBI MEX Iy co00i (puc. 2).
B03MOXHOCTh IPAKTUYECKOTO TPUMEHEHUS HJIEK-
TPOMArHUTHBIX BOJIH JJI1 YCTAHOBJICHHS CBSI3H 0€3
Puc. 2 MIPOBOJOB MPOJIEMOHCTpUpoBail 7 mast 1895 r.
pycckuii pusuk A. ITonos. DTOT 1eHb cUUTAETCS
JTHEM pOKIEHUS paauo. J{Jis ocyliecTBICHUS paJuoCBsI3U HEOOXOAUMO
00€ecreyuTh BO3MOXHOCTb MU3TyYEHUs AIEKTPOMAarHUTHIX BOJIH. Eciu
AJIIEKTPOMATrHUTHBIE BOJIHBI BO3HUKAIOT B KOHTYPE U3 KaTYIIKU U KOHJIEHCATOPa, TO
NEPEMEHHOE MAarHUTHOE T0JIE OKA3bIBAETCS CBSI3aHHBIM C KATYILIKOH, a
MIEPEMEHHOE JIEKTPUUECKOE TOJIE — COCPEIOTOUEHHBIM MEXY IUIACTUHAMU
KOoH/IeHcaTopa. Takoil KOHTYp Ha3bIBaeTCs 3aKPBITHIM (puc. 3, a).
3aKphITHIN KOJIEOATETbHBIN KOHTYP MPAKTUYECKU HE U3TYUYaeT AIEKTPOMArHUTHBIC
BOJIHBI B OKpY’Karollee MPOCTPAaHCTBO. ECIM KOHTYpP COCTOUT M3 KaTYIIKH U JIBYX
IJIACTHH TIOCKOTO KOHJIEHCATOPA, TO MO YeM OOJILIIIUM yTIIOM Pa3BEPHYTHI 3TH
IUTACTHHBI, TeM Oosiee CBOOOIHO BBIXOAUT JIEKTPOMArHUTHOE MOJIE B
OKpY’Karolee MpocTpaHcTBo (puc. 3, 6). IlpenenbHbIM clydaeM pacKphITOTO
K0JI€0aTeIbHOTO KOHTYpa ABJISETCS YJaJleHUE MIIACTUH Ha TPOTHUBOIIOIOKHBIE
KOHIIbI KaTylIKHU. Takast cucteMa Ha3bIBAETCS OTKPBITHIM K0J1e0aTeJIbHbIM
KOHTYpOM (puc. 3, B). B 1eliCTBUTETLHOCTH KOHTYP COCTOUT U3 KATYIIKU U
JUIMHHOTO MPOBOJIa — AHTEHHBI.

DHeprus u3iydaembix (IpH MOMOILIY FeHepaTopa He3aTyXarouX KojieOaHui)
AJIEKTPOMATrHUTHBIX KOJICOAHWUN TPH OJMHAKOBOW aMIUIUTYAE KOJICOAHWUN CHITBI
TOKa B aHTCHHE IMPOIMOPIIMOHAIEHA YETBEPTON CTETMEHH 4YacTOThl KoyieOanuid. Ha
4acTOTax B JECATKH, COTHH U JaXe ThICAYM Tepll HHTEHCHUBHOCTH
AJIEKTPOMATHUTHBIX KOJICOAHWW HUUYTOXXHO Maiya. [lodTomy niisi oCyIiecTBIICHUS
paguo- M TEJNEBU3WOHHOW CBSI3M HCIMOJB3YIOTCS 3JIEKTPOMArHUTHBIE BOJHBI C
YaCTOTOM OT HECKOJIBKUX COTEH ThICAY I'epll JO COTEH Merarepu.

P Y




[Ipu mepenaye mo paguo peyd, My3bIKM W JPYI'MX 3BYKOBBIX CHUIHAJIOB
OPUMEHSIOT pa3iU4YHble BHJbl MOAYJSIMM  BBICOKOYACTOTHBIX (HECYIIHX)
koneOanuii. CyTh MOAYJSALMHM 3aKIIOYACTCSI B TOM, UYTO BBICOKOYACTOTHBIC
KojieOaHusi, BbIpaOATHIBAEMBIE TEHEPATOPOM, HM3MEHSIOT M0 3aKOHY HH3KOM
4acToThl. B 3TOM M 3akmroyaercs OOuH M3 NPUHLHIIOB paguonepenayu. Jpyrum
OPUHIMIOM  SIBISIETCA  OOpaTHbIl mpouecc —  JAeTekTupoBanme. llpu
paguonpueMe U3 MPUHATOTO AHTEHHOW ITPUEMHHMKA MOIYJIMPOBAHHOIO CUTHAIA
HY>KHO OTQUIBTPOBATH 3BYKOBBIE HU3KOYACTOTHBIEC KOJIEOaHUSI.

3agaua.

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

Jamo: Pamremme:

C=800n®=8-10"12D | 5 upmeTormene: L = 210+ LC

L=2mMklE=2-10"°TH | = 7. 3,14 - w.-'z -1075-8-10-1° = 0,25- 1075 (¢)
L = 0,25 (MKc)

T-7
Oreet: 0,25 [:MKC)

Conep:xkanue orvera, ¢opma u mnpaBwia odopmieHUuss OT4eTa O
BBINIOJIHEHHOIH pafore: ycTHOe cooOuieHue. [loAroToBka yCTHOTO COOOIICHUS.
OneHka penieHHbIX 3aa4.
[ens pa®oThI:
— HAYUYUTHCS CaMOCTOSITEITBHO noaOupaTh uHpopmaruto,
CUCTEMATU3UPOBATh U O(POPMIISTH B BUE COOOIIEHHUS 10 3aJJaHHOU TEME;
— MOJIYYUTh OIBIT YMEHUS MyOJIUYHO BHICTYNATh.

3aganuss W Bompochbl st (DOPMUPOBAHUSI W KOHTPOJISL  BJIaJIeHUA
KOMIETEeHIUSIMHU.

3ajjaHns K peleHuIo:

1. Cwursan paamonokaTopa Bo3BpaTwics oT oObekra uepes 3 - 10 c. Kakoe
paccTosiHue 10 00beKTa?

2. Yemy paBHa IJMHA BOJHBI, U3Ty4aeMOM MEPEAATUNKOM, €CITU TIEPHO]T
xosebanuii pasen 0,2 « 107° ¢?

3. KakoBa mymuHa BOJTHBI TEIEBH3MOHHOTO CUTHAJIA, €CITU HECYINasi 9acToTa
paBHa 50 MTI'11?

4. Omnpenenure MEpUOJ U YACTOTY pajuoIiepeaaTyrnKa, padoTaloIEero Ha BOJIHE
miHou 30 M.

5.  Ompenenute 4acTOTy U JAJUHY BOJHBI paJuoONepeIaTUNKa, €CIU MEPUO €ro



>JIeKTpUYecKuX Konebanuii pasen 10° ¢
6. Cxosbko KoneOaHu MPOUCXOANUT B AIEKTPOMArHUTHOM BOJHE C JUTUHOM
BoJHBI 300 M 3a Bpemsi, paBHOE nieproay Koiebanuit ¢ yactotoit 2000 I'q?

IIpakTnyeckas padora Ne 11
Tema 3ansaTus: Ilpupoaa csera.

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

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

Teopurnueckasi 4acThb
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. Teopus CBETa ;—-- Cret ~ BOJIHBL ;H--, TEOPHUHA CBETA ;
i Toftresey (Mchﬂenn - XIX B. )

Ckopocts cBeTA BaKyyme ¢ = 300000 m™m/c

3AKOH OTPAXXEHMNA CBETA
D B |

. — YTOJI TIaBeH W1
c Y — VION TIPEROMIEHMST
O6GparnMOoCTh X044
CBETOBBKIX fyucii

3AKOH NMPENOMNEHWA CBETA

— AC, CB, DE- B 0Ol1IHOH TNIOCKOCTH
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— = M — OTHOCHTENBHBIT NOKAZATSI b

sin

b MpeJIOMIICHUS
v, — CKOPOCTDb CBeTa B 1 cpene
U, — CKOpPOCTh CBETA BO 2 Ccpeje

—AC, CB, DC - B 0OJ1HOH IVIOCKOCTH

nl = ==
g n, Lot
— =t o D1
n, ==X ny U,
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? n < n,
cpena 1
OTTHYCCKH MCHEE NAoTHAS
AOCOIOTH LI INoanoe OTPANEHKRE
[IOKA3ATSIb TIPENOMICHUA . e
=90 | sinag=F

C, — DPEAeNbHLIH YroJl
fIOJIHOTO OTPAXKeHUs




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
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3agaua. CBeva HaxXOAUTCA HA pacCTOSHUM 12,5 cM 0T cobuparomeii TMH3bI,

onTHuYeckas cuiia koropoi paBHa 10 qntp. Ha kakom paccTosiHuu 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/f=10-1/0,125=10-8=2

f-? =1/2=0,5m Otser: 0,5 ™

3auamm H BOIIPOCHI JIsA (l)OpMI/IpOBaHI/IH H KOHTPOJA BJaJACHUA
KOMIICTCHIIUAAMM.

3aiaHud K pelieHuIo:

1.

JIy4 OT MOABOAHOIO HCTOYHUKA CBETA MA1a€T HA TIOBEPXHOCTH BOBI IO
yriioM 25°. Onpenenure noa KaKuM yriioM 3TOT JIyd BBIMAET B BO3IyX.
Onrtuueckas cuia JIMH3bI paBHa 5 nntp. Haitaute dhokycHoe paccTosiHue
JIMH3BIL.

Haiiti pokycHoe paccTosiHue, eciu onTHIecKasi cuiia JIMH3bI paBHa 3,5 IITP.
Ha ckonbko onTuyeckas cuiia JUH3bI ¢ (HOKYCHBIM paccTosaueMm Fi = 0,5 m
OO0JIBIIIE ONTUYECKOMN CHIIBI JIMH3BI ¢ (POKYCHBIM paccrosinueM F2 = 100 cm?
Ha xakoM paccTosiHuu OT coOMparoliei JIMH3bI ¢ (POKYCHBIM paccTosHrem 10
cM OyZIeT HaXOIUThCS M300pakeHre IpeIMeTa, €ClIU caM MPeAMET HaXOIUTCS
Ha pacctosiHuu 20 cm?

CKopocTh pacnpoCTpaHEeHUs Jyda kKenaToro ceeta B Bozae 225 000 km/c, a B
crekne — 198 200 xm/c. OmnpenenuTh MoKa3aTedb MPEIOMIICHUS CTEKJIa
OTHOCHUTEIBHO BO/IbI.

Cser nnuHo# BonmHbl 600 HM pacrnpocTpaHsieTcs B Bo3ayxe. Halitu nmuny

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: BojHoBbIe cBOMCTBA CBETA.

Heab padoThI: 3aKpENUTH MOJTYYEHHBIE TEOPETUUECKUE CBEICHUS 110 TEME

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

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

Onepiret HeloTona

benbiit
' Kak ny Oy n, v
OpHaX b1 \ /
XKak

3BOHApH U, >V = Ny >N, => JACHEPCHSA
TI'oponckoit
Ciioman

* POoHaph

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

Korepen'mue HCTOYHMKH BOJIH — MMECIOT OJMHAKOBYIO V A(poOIlSt.
Korepelmiue HCTOYHHKH = KOr¢peHTHbIC BOJIHbI.

Ad = d, —d, — pa3HOCTb X012 BOJIH

Yciaosne MAKCHMYMOB

Ycnoue MuHEMYMOB

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

! \ ! \
1 1 ! \
§
\ 1 t
\ 1]
[ ]
3 4
\ /
-

Jlugppaxkyus ceema - OTKIOHEHUE CBETA OT MPSIMOJIUHEHHOTO pacIpOCTPAHCHHUS B
cpele ¢ pe3KUMH HeoqHOpoAHOCTIMH. CleyeT oOpaTuTh BHUMaHKE Ha TOT (DAKT,
YTO SIBJICHHE TU(PAKIINK MPOSBIISECTCS B TOM, UTO TPH MPOXOKICHUHA CBETOBON

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




WHTEHCUBHOCTBIO (MUHUMYMOB). SIBNieHune nudpakiuuy HabJIrOgaeTCs 1 BOJTH
Tr000¥ ipupoibl. TpyaHOCTH HAOIIOACHHS TU(PAKIIUU CBETOBBIX BOJIH
3aKJIFOYAIOTCSA B TOM, YTO BCIIEICTBHUE MAJIOW JJIMHBI CBETOBOM BOJIHBI
uHTEpPEPEHITMOHHBIE MAKCUMYMBI PaCIIONararoTcs OUeHb OJIM3KO0 IPYT K APYTY, a
WX HHTEHCUBHOCTH OBICTPO yOBIBaCT.

Jlugppakuyuonnas pewtemka - COBOKyIHOCTb MapaJIEIbHBIX APYT APYTY HIenei
OJIMHAKOBOW IIUPHHBI ¢ ¥ PACIIOJIOKCHHBIX Ha OJIMHAKOBOM PAacCTOSHUH D npyr ot
npyra. Bennunna d = a + b HaseiBaercs mepuosoMm audpakirOHHONW PELICTKH.
[Ipu paccMoTpeHuu IUQPPAKIUKM TUIOCKOW BOJHBI, MaJarolield MepreHIUKYISIPHO
pelieTke, HE0OXOAUMO y4uThIBaTh uHTepdepeHnio N CBETOBBIX BOJIH,
MPOIICAIINX Yepe3 Ieau. MakcuMyMbl cBeTa OyayT HaOJr0aaThCsl MO YIIOMY,
ONpEaCIIIEMBIM YCIOBUEM

d sin ip= K

rae K - MOPANOK MaKCUMyMa, & = 0, £1, 2, . - yron nmbpaKnHH.

Xoa padoThl.

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

Jano: Pemenue:
B nanHom ciyuae
A=1,2 MKkMm
A =400 HM
Az —? A= 3}\4,

CJIEIOBATEIBHO MPOU30MIET
UHTEP(PEPEHITMOHHBIN MAKCUMYM.

OrtBer:
m=3 =
OyneT HabII01aThCsl MAKCUMYM OCBEIIIEHHOCTH

Conep:xkanue orvera, ¢opma u mnpaBwia odopmieHusi oOT4eTa O
BBINIOJIHEHHOI padore: ycTHOe cooOuieHue. [loAroToBka yCTHOTO COOOIICHUS.
Ouenka penieHHbIX 3a1a4.
[enb paGoOTHI:
— Hay4YUThCS CaMOCTOSITEIILHO no0upaTh uHbOpMaIuIio,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOLICHHUSI 110 3aJJaHHON TEME;
- MOJIYYHUTh OMBIT YMEHUS MyOJIUYHO BBICTYIATh.

3agaHusi W Bompochbl A (OPMHUPOBAHUSI M KOHTPOJSA  BJIAJIeHUS
KOMIIETeHIIUSIMHU.



3aiaHus K pelieHunIo:

1. Kakoii HanOonbIIMK TOPSIOK CIEKTpa MOXKHO BHAETH B JU(PPAKIIMOHHON
pemerke, umeromeit 500 mTpuxoB Ha 1 MM, P OCBELIEHUH €€ CBETOM C
JUTMHOM BOJIHBI 720 HM?

2. PasHocTh Xxo0/a Jlyde OT JIBYX KOT€PEHTHBIX HCTOYHUKOB CBETa C JUIMHOU
BOJIHBI 600 HM, CXOJAIIMXCS B HEKOTOPOM TOYKE, paBHa 1,5 - 10 m. byner nu
HaOJI0JaThCSl YCUIICHUE WJIH OCJIa0JIeHHEe CBETa B 3TOM TOUKe?

3. Judpakmmonnas pemetka comepkut 100 mTpuxoB Ha 1 MM JIJIMHBL
Onpenenure IMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, IMAJAOLIErO
NEPIEHIUKYJIAPHO Ha TU(PAKLMOHHYIO PELIETKY, €CIIU Yrojl MEXIY ABYMs
MaKCUMYyMAaMH IIEPBOrO MOPSAAKa paBeH 8°.

4. ]IBe KOT€pEHTHbIE CBETOBBIE BOJIHBI KpPAacHOTo cBeTa (A= 760 HM) AOCTUTAIOT
HEKOTOPOM TOYKH C PA3HOCTHIO X04a 2 MKM. YUTO MPOU30MIET B 3TOM TOUKE:
YCUJICHHE WJTM OCJIa0JIeHHE BOJIH?

5. Haiigure onTHYecKyl0 pa3HOCTh XOJa IJIOCKMX MOHOXPOMAaTHYECKUX BOJIH,
JAIOUIUX MPU MPOXOXKJIECHUHU yepe3 TUPPAKIUOHHYIO PEHIETKY C MEPUOIoM 3
MKM MakKCUMYyM TIpH yriie nudpakimu 30°.

6. Ha gudpaknuoHHyro  pemerky ¢ [OepuoJoM 3 MKM  [ajaer
MOHOXpOMAaTHYECKU CcBeT ¢ IMHOM BojaHbl 650 HM. Yemy paBeH
HanOOJbIINHN TOPAIOK AUPPAKIUOHHOTO MakcuMyma?

7.  Judpakuuonnas pemerka umeer 50 mrpuxoB Ha 1 MM amuubl. [lon kakum
YIJI0M BUICH MaKCHUMYyM BTOPOTO MOpsiika cBeTa ¢ NiauHou BojaHbl 400 HM?

IIpakTnuyeckas padora Ne 13
Tema 3ansaTus: KBantoBas onrtuka. ®u3nKa aroMa 1 aTOMHOI0 s1/IpAa.

Heab padoThI: 3aKPENUTH NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pelIeHreM 3aJ1a4, BhIpa0oTaTh MPAKTUYECKHE HABBIKHU IO PEIICHUIO 3a7a4.

Teopurnueckasi 4acThb

B 1900 r. nemeukuit ¢usuxk Makc Ilmank BbICKa3zal THUIIOTE3y: CBET

U3JIy4aeTcsl W TOMJIOINASTCS OTACIbHBIMU TOPIHMSIMA — KBaHTaMu (WK
¢doronamu). DHeprus Kaxaoro ¢porona onpenensercs popmynon £ = hy, toe h —
nocrosinaas [lnanka, paBHas 6,63 - 10 JIx - ¢, v — 9acroTa cBera.

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

dboroaddexra, otkpeitoro B 1887 r. Hemenkum yudeHbiM ['eHpuxom ['epuem u

U3YYCHHOTO DKCIIEPUMEHTAIBHO PyCCKUM yueHbIM A. I'. CTOIETOBBIM.
Domosgpgpekm — STO SIBJICHUE HCIYCKAHUS SJIEKTPOHOB BEIIECTBOM IO

JIEICTBUEM CBETA.

B pesynbrare uccienoBaHuii ObLIM yCTaHOBJIEHBI TpU 3aKoHA PoTorddekTa:



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

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

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

3aBUCHMOCTH (hOTOTOKA OT HANPSDKCHUSI ITOKa3aHa

Ha pucyHke 1.

Teopuro hororddexra co3aan HEeMEIKUI yueHbIN

A. DunmireliH B 1905 r. B ocHOBe Teopuun

OWHIITENHA JISKUT MOHSATHE paOOThI BHIXO/IA

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

sHepruto hv. [Ipu BeUIETE M3 MEeTalIa SHEPTUS
KQ)KJIOTO 3JIEKTPOHA YMEHBIIIAETCS HA OMPENIEICHHYIO BETUYMHY, KOTOPYIO
Ha3bIBaIOT padoToil BbIX0aa (Ag,x). PaboTa BbIxoa — 3T0 paboTa, KOTOPYIO
HEO0OXOMMO 3aTPATUTh, YTOOBI YAAIUTH IEKTPOH U3 MeTaJlla. MakcuManbHas
SHEPIHUs SIEKTPOHOB MOCJIE BbLIETA (€CIM HET APYTHX IIOTEPh) MMEET BU: MV2/2 =
hv - 44, DTO ypaBHEHHE HOCHUT Ha3BaHHE YpaBHeHHUsI DifHINTEHHA.
Ecnu v < Agux TO GoTOAD(PEKT HE TPOUCXOUT. 3HAUUT, KPACHAS 2PAHUYA
Gpomosppexma paBHA Viin = Agyx/h
[Tpubops1, B OCHOBE MPUHIIHIIA ISHCTBHS KOTOPBIX JIGKUT siBlieHHE (poToaddekTa,
Ha3bIBAIOT (poTOIIeMeHTaMu. [IpocTelum Takum mpubopoM SBISIETCA
BaKyyMHbI ¢oToanemeHT. Hepocratkamu Takoro (oTo3aeMeHTa SBISIOTCS:
ca0Oblii TOK, MaJiasi YyBCTBUTEIBLHOCTD K JJIMHHOBOJIHOBOMY U3JTYYEHHUIO,
CJIO’)KHOCTh B MU3TOTOBJICHUHU, HEBO3MOXHOCTh MCITOJIb30BAHUS B LIETISX
nepeMeHHoro Toka. [IpuMensieTcss B poToMETpUM 1J11 U3MEPEHUSI CUJIBI CBETA,
SPKOCTH, OCBEIICHHOCTH, B KMHO JIJI1 BOCIIPOU3BEICHHS 3BYKa, B (hoToTenerpadax
u oroTenedoHax, B ynpaBiIeHUU MPOU3BOICTBEHHBIMHU MPOIECCAMM.

3apaua. Kpacnas rpanuna gorosddexra nis Hukens pasua 0,257 mxm. Haiitu
JUTMHY BOJIHBI CBETA, MaJalOIIero Ha HUKEJICBBIN 3JIEKTPO/I U HaYaJbHYIO0 CKOPOCTh
BBIPBHIBAEMBIX 3THM CBETOM (POTOICKTPOHOB, €CJIM (POTOTOK MPEKpaIIaeTcs mpu
3a/Iep>KUBAIOIE PA3HOCTH MOTEHIMAIOB, paBHOl 1,5 B.

_ -7
Jlano: A =2,57-10 Miu. =158,

Haiimu: » | o .
Pewenue
CornacHo ypaBHEHHIO DWHINTEHA 1 BHEIIHETo GoTorddexTa, SHepTrus
MOTJIOIIEHHOTO KBaHTA TPATUTCS HA COBEpIICHHE (DOTOIIEKTPOHOM PabOThI
he
o —=A+E
BBIX0/1a A ¥ IpUJAaHNE EMY KUHETUYECKON dHEpIruu £ 4 :



Ecm (I)OTOKaTOIL OCBE€IIATh CBCTOM C ,IIJII/IHOfI BOJIHBI, paBHOﬁ KpaCHOﬁ rpaHuIc,
BCs DHEPTUA ITOTTIOIICHHOT'O q)OTOHa HACT Ha COBCPIICHUC pa6OTI>I BbIXOJ14:
hc

== A
A

K

Kunernueckyro sHepruto (poTol3JIeKTPOHOB MOKHO HAWUTH Yepes3 3a1epKUBAIOIIYIO
Pa3HOCTb MOTEHIMAIOB: Pa3 (POTOAIEKTPOHBI 33CPIKUBAIOTCS Pa3HOCTHIO
MOTEHIMAJIOB ©7. , TO UX KUHETHUYECKasi SHEPTHUs MOJHOCTHIO PACXOIyeTCs Ha
paboTy MPOTUB CUJI TOPMO3SIILIETO TOJIS, CIEJOBATENBHO, = - <U. T/ e — 3apsi]
AIEKTPOHA.

hc _ hc
—=—+eU,
Torna ypaBHeHne DHHIITEHA MOXKHO TIEpeNucaTh B Buae * A
-1
A= [i + eU3 J
Otcroa HailieM JJIMHY BOJHBI MAIA0LIETO CBETA: Ao he
[TocTaBUB 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 HavyanbHyI0 CKOPOCTH (POTORIEKTPOHOB: 2 :

/2eU B
U(.’ =
OTKYIOa M. , TAC ™. — MacCCa IIOKO:A 3JICKTPOHA.

HOIICTaBJ'I}IH YHUCJICHHBIC 3HAYCHUA, ITIOJTYIHUM:

=7,26-10°m/c

o — |2:1,6:107°Kn-1,58B
‘ 9,11-10* ke

Orger: U = 7,26:10°m/c

3aganus u  Bonmpochl s  (GOPMUPOBAHMS M KOHTPOJS  BJIaJeHHUS
KOMIEeTEeHIUSIMHU.

3ajjaHns K peleHmIo:

1. Onpenenute B AJIEKTPOHBOJIBTAX DHEPIHUIO ¢doToHa,
COOTBETCTBYIOIIETO U3IYUYEHHUIO ¢ 9acToToi 10%° I'n.
2. Ha muracTuHy W3 HUKENS TMagaeT >3JEKTPOMarHUTHOE W3ITyYCHHE,

sHeprusa (oToHOB KoTtoporo paBHa 9 »B. Ilpu sToM B pe3ynbTare
dborodddexra U3 TMIACTUHBI BBUICTAIOT JJIEKTPOHBI C  MaKCUMaJbHOMU
sHeprueit 4 3B. Uemy paBHa paboTa BbIX0Aa 3JIEKTPOHOB U3 HUKES?

3. K xakomy Buay clielyeT OTHECTH JIy49H, JHEPTUs (POTOHOB KOTOPBIX
pasHa 2,07 3B?

4. Haiimute wummynsc ¢ortoHa
yIbTpa(HOIETOBOTO U3ITyYCHUS C YacTOTOM
1,5-10%° I'.

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



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

1. PaGoTa BrIx0/ma 37€KTPOHOB W3 MMHKA paBHa 4 3B. KakoBa ckopocth
(OTOSTIEKTPOHOB TMPH OCBEIICHWH ITMHKOBOW IIIACTUHBI H3JIYYCHHUEM C
nHON BoTHBI 200 HM?

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

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

Teopurnueckasi 4acTb

B 1932 r. anrmmiickuit pusuk Jxeiimc YeaBUK OTKPBUT YaCTULIBI C HYJIEBBIM
AIEKTPUYECKUM 3aPSAJIOM U €IMHUYHOW MacCOW. DTH YaCTUIbl HA3BAJIA HEMTPOHA-
mu. O603Havaetcs HeUTpoH x. [locne oTkpbiTUs HelTpoHa dusuku /1. /1.
NBanenko u Bepuep ['eitzenOepr B 1932 r. BRIABUHYIU TPOTOHHO-HEUTPOHHYIO
MOJIeJb aTOMHOTO sipa. COoryiacHO 3TOM MOJENH SIAPO aToma JIF000ro BEIEeCTBa
COCTOMT U3 MPOTOHOB U HEUTPOHOB. (OO1ee Ha3BaHUE NPOTOHOB U HEUTPOHOB —
HYKJIOHBL.) YU CII0 MPOTOHOB paBHO 3apsily s/ipa U COBIAAAET C HOMEPOM AJIEMEHTA
B Tabnuue Menaeneea. Cymma uncia NpOTOHOB U HEUTPOHOB paBHA MaCCOBOMY
16
R R RS S BTS2 140 -
HEUTPOHOB.
XUMUYECKHUE BEIIECTBA, 3aHUMAIOLIIE OJHO U TO )K€ MECTO B TabJIUIe
MenneneeBa, HO UMEIOILME PA3HYI0 ATOMHYIO MAaCCy, Ha3bIBAIOTCS M30TONAMMU.
Snpa U30TONOB OTIAMYAKOTCS YUCIOM HEUTPOHOB. Hanpumep, Bogopoa UMeeT Tpu
M30TOIA: IPOTHN — SJIPO COCTOUT U3 OJTHOTO MPOTOHA, JEUTEPUN — STPO
COCTOMT U3 OJHOI'O IIPOTOHA U OJHOTO HEUTPOHA, TPUTUN — SIAPO COCTOUT U3
OJIHOTO IPOTOHA U ABYX HEUTPOHOB.
Ecnu cpaBHATH MaccChl SEP C MACCaMU HYKJIOHOB, TO OKa)KETCs, YTO Macca sapa
TSKEJIBIX 3JIEMEHTOB 00JIbIIIE CYMMbI MacC MMPOTOHOB U HEUTPOHOB B SIApPE, a IS
JIETKHUX AJIEMEHTOB Macca siipa MEHbIIIE CYMMbI MACcC POTOHOB U HEUTPOHOB B
anpe. Ciie1oBaTenbHO, CYIIECTBYET PA3HOCTh MACC MEKy MAacCOM sIpa U CyMMOM
Macc IPOTOHOB U HEUTPOHOB, Ha3biBaeMast AedeKTomM Macebl. M =M, - (M, +
Mp).
Tak KaKk MeXIy Maccoi M SHEpTUEl CyIECTBYET CBA3b £ = MC?, TO IpH JEICHUN
TSKENBIX SIIEP U IPU CUHTE3€ JIETKUX 1€ JOJKHA BBIICIATHCS SHEPT U,
CyLIeCTBYIOIIAs U3-3a JeeKTa Macc, U 3Ta SHEPTUsl HAa3bIBACTCS IHEPruei CBI3N
aTOMHOrO siipa. £, = mc?. Brijenenne 3Toi SHEPTUKM MOXKET IPOUCXOANUTE IIPH
AICPHBIX PEAKLIHSIX.
SnepHasi peakuusi — 3TO NPOLIECC U3MEHEHUS 3aps1ia sIApa U €r0 MacChl,
MPOUCXOIAIINN IPU B3aUMOJICUCTBUU SAIpa C APYTUMU IpaMU WA
AJIEMEHTAPHBIMU YacTulaMu. [Ipyu npoTekaHum iAEpHBIX PEAKIIUI BBITTOIHSAIOTCS



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

Hennasi peakums JeJieHUs — 3TO sJ€pHAs peakus, B KOTOPOH YaCTHLIBI,
BBI3BIBAIOIINE PEAKIUIO, 00pa3yl0TCs KakK MPOAYKThI 3T0H peakuuu. Heooxoau-
MBIM YCJIOBUEM JIJIsl pa3BUTHS LICTTHOW PEaKIUK JICJICHUs ABJIsieTCs TpeOboBanue K >
1, rae kK -— ko3 uitueHT pa3MHOKECHUS HEUTPOHOB, T. €. OTHOILICHHUE YHCIa HEel-
TPOHOB B JAHHOM ITOKOJIEHWHU K UX YHCITY B IPEABIAYIIIEM TOKOJIEHUU.
CrocoGHOCTBIO K HEMHOM sIepHOM peakuuu obnagaet uzoron ypana 2°U. [Ipu
HaJIMYUH ONPENEIEHHBIX KPUTUYECKUX TapaMeTpoB (KpuTuueckas Mmacca — 50 kr,
mapoBasi (popMa paguycom 9 cM) Tpu HEUTPOHA, BBIJICIUBIINECS MPU JICTICHUN
NIEPBOTO SApa MONAAA0T B TPU COCEIHUX, A1pa U T. 1. [Ipouecc uaer B Buje
LEMHOM peakIuu, KOTopasi IPOTEKAEeT 3a JI0JIM CEKYH/Ibl B BUJIE SEPHOTO B3PbIBA.
Heymnpasnsemas siaepHas peakius IpUMeHseTcsl B aTOMHbIX OoMOax. BriepBbie
pemm 3a/1a4y 00 yIpaBiIeHUU LIENHOW peakuei neneHus saep Gu3nk JHpUKO
®epmu. M ObLT M300peTeH sinepHbIi peaktop B 1942 1. Y Hac B cTpaHe peakTop
oL 3amytieH B 1946 r. mox pykoBojictBoM U. B. Kypuarosa.

3amaua. Onpenenuts uncio N sjep, pacnagarolyxcs B TeueHue BpeMenu: 1) t;=1
MuH; 2) t,=5 cyT. — B paguoakTUBHOM u3otone pocdopa *?1sP maccoit m=1 mr.

m=1mr JAEHCHMOCTE YHOIA aTOMOE 0T BpEMEHH!
_ AT

t1=1 mun HN=kye

t2=>5cyr Tucno pacHaBlIHECA ATOMOE 38 BEPEMA b

T1p=14.3 cyr =M (1-e™) | roe 3=ln2/T1; — mocToAEHaA pacmama, Iy — 9HCOIO ATOMOE HadalmbHEIR
Mi=7

MOMEHT BpeMeRH =0
Nz="1 ITo oopemgenenutc My=m>Iafw, toe m-wacca obpasuma, My-gucoe Ascragpo paBHOE
£.023% 10% mone™!, L-MonApHad Macca (B HAIEM clIyHae L=320MoNEb AnA focdopal

Toma, coﬁnpaﬁ ECE BMECTE, HAXOOHM YHCIC PAacHaBlTHHECA ATOMOE 33 BREnMd t

[ In2 H
1—exp| —t = _
T1r2

Ilogcraemaen 9Hcaa (NepeBoma ONHOEREMEHHO BCE BEMHYHHE B cHoTeMy (CIT).

mxMa "

M=HMyg x[l—exp—lxt-]:

-6 3 -1
by = X107 ke x 6,023 10 moms ™ 1—exp(—1><60c>< 0.693 j=
32% 10 kr / moms 14.3% 24 % 3600¢

=6,3x 1014

~f 43 -1
iy = 1107 kr x 6,023 %107 moms, Xl—exp[—5X24><3tSUUc:>< 0.693 Jz
32% 107 gr f moms 14 3% 24 % 3600c

=4 1x10'%.




3ajaHns K peleHmIo:

1.

10.

11.
12,

13.

14,

15.

Hamucate HegocTaromue 0003HaYCHUS B CICTYIOIICH sIIEPHOI peaKITiu:

?+ 1H1 - 24Mg12 + 4H62

Hanucatp sifepHyto peakifio, IpOUCXOoIIy0 Tpu 00MOapIMpOBKE JTUTHUS
"Li3 mpoTOHAMU ¥ CONIPOBOMKJAOIIYIOCS BLIOMBAHUEM HENTPOHOB.

Yepes kakoe BpeMs pacmanercs 80% aToMOB paliOaKTUBHOTO M30TOTA
xpoma °!Cr,q, ecitn mepuos noaypacnazna 27,8 cyTok?

Onpezenure HEPTUIO CBA3M B sAape atoma 2°Nayj, ecm Macca HociIeTHEro
2299714 a.e.m.

Hanucate HegocTaromye 0003Ha4eH sl B CJIEYIOIIEH sIIepHOM peaKInu:

? + “He, — 19Bs + ng

Yepes xkakoe Bpemsa pacmagercs 80% pamona, mepuon moiypacmaaa
KOTOPOTO COCTaBIISIET 3,8 CYyTOK?

OmnpezenuTe SHEPTUIO CBA3M Aapa aToMa ypaHa 2°Ugy.

Hanucate HegocTaronye 0003Ha4eHMsl B CJIEIYIOIIEH sIIepHOI peaKInu:

2H1 ty—> ?+ 1rlo

[Ipu GomOGapaupoBke Gopa !'Bs OBICTPO ABWKYMIMMHCA IIPOTOHAMH
HaOIr0AaeTCs TP OJMHAKOBBIX Tpeka oOpa3zoBaBmmxcs dacTuil. Kakue 310
gacTullpl? Hamuimre sigepHyto peakiuro.

Kakast 1018 pagvoakTHBHEIX sijgep usorona 4Cs pacmamaercs 3a 100 ner,
ecnm ero nepuo moiaypacmnana 5570 ner?

Brruucnure geekt Maccesl aapa uzortona 2°Nejo.

HamnucaTes HegocTaromye 0003HaueHUsl B CJICAYIONMICH sIACPHOM peaKIuu:
65Zn30 + 1no — 7+ 4H62

HamnucaTes HegocTaroye 0003HaueHusl B CJICAYIONMICH sIICPHON peaKIuu:
198100 + o —> 1% Auzg +?

OnpenenuTs IepUo ] MoIypaciaia pajoHa, €Ciu 3a ofHu cyTku u3 10°
aromoB pacnagaercs 1,75 - 10° aromos.

Haiitu nedext macc ais sapa %Co,7.



16. Hamucare HemocTamonme 0003HaAYEHUS B CIEIYIONICH SIIEPHOM PeaKIIHH:
UK+ ? > *Cay + Hi

17.  Bo uro npesparuthes 28Ug, mocie a-pacnaja v 1ByX B-pacnanon?



Jlutreparypa

1. OcHoBHas JuTeparypa:

1. Maneiruna, A. B. ®usuka [ DaeKTpoHHBIH pecypc] : maboparopusiii mpaktukym aias CITO / A.
B. [Taneirnaa. — DneKTpoH. TeKkcToBbIe nanHbie. — Capatos : [IpodoOpazoBanue, 2019. — 84
c.— 978-5-4488-0331-4. — Pexwum noctyna: http://www.iprbookshop.ru/86155.html

2. Jleryra, C. H. ®usuka [DnekTpoHHbIH pecypc] : yaeoHoe mocodbue / C. H. Jleryra, A. A.
Yakak. — DJEKTPOH. TeKCTOBbIe AaHHbIe. — Openoypr : OpeHOyprckuii rocy1apcTBEHHBIN
yauBepcutet, 9bC ACB, 2018. — 307 ¢. — 978-5-7410-1575-9. — Pexxum pocrymna:
http://www.iprbookshop.ru/78852.html

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

4.PomanoBa, B. B. ®usuka. [Ipumeps! perenus 3aaa4 [DneKTpoHHBIN pecypce] : yueOHoe
nocobue / B. B. PomanoBa. — DneKTpoH. TEKCTOBbIE JaHHbIe. — MuHCK : PecrryOnukanckuii
UHCTUTYT npodeccuonanbHoro odpazosanus (PUII0), 2018. — 348 c. — 978-985-503-737-9.
— Pexxum pocrtyna: http://www.iprbookshop.ru/84903.html

2. lonoJiHUTEILHAS JIMTEpaTypa:

1. Ky3nenoB C.U. CrnpaBounuk mo ¢usuke [DIEKTpOHHBIA pecypc|: ydeOHOe mocobue s
CIIO/ CMH. Ky3ueuoB, K.M. Porosun— DOnekTpoH. TeKcTOBble aaHHble.— CapaTos:
[TpodobpazoBanwue, 2018.— 219 c— Pexum JOCTyTa:
http://www.iprbookshop.ru/66399.html.— 5BC «IPRbooks»

2. Hukepos, B.A. ®u3uka s By30B: MeXaHHKa M MOJEKyJsipHas (usuka : yueOHHMK / B.A.
HuxepoB. - MockBa : W3natenscko-Toprosast kopropauus «lamkos u K°», 20178. - 136

c. :Tabm., rpad., cxem. - ISBN 978-5-394-00691-3 ; To ke [DiekTpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=450772

3. KyspmuueBa B.A. Kypc nekumii o obmert ¢usuke. Yacte I. Mexanuka u MOJIEKYyJIsIpHAsS
¢u3zuka [Dnexrponuslii pecype] / B.A. Ky3pmuuesa, O.A. [ToHoMOpeB. — DIEKTPOH. TEKCTOBbIE
nanable. — M.: MOCKOBCKast roCcyJapCTBEHHAs aKaJeMHsi BOTHOTO TpaHcmopra, 2019. — 107 c.
— 2227-8397. — Pexxum gocrtyma: http://www.iprbookshop.ru/65845.html

3. AuTepHeT-pecypcebl:

www.alleng.ru/edu/phys.htm - o6pa3oBarensHbie pecypcbl nHTepHEeTa — DU3HKa.
www.nuclphys.sinp.msu.ru - saepHas ¢pu3uka B UHTEpHETE

www.school-collection.edu.ru - enuHas KoJuteKus U(GPOBBIX 00Pa30BATEIBLHBIX PECYPCOB.
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