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Meroauueckue yka3aHHS Ui TPAKTHYECKUX padoT IO AucHUIIMHE «DHU3UMKa» COCTaBJIICHBI B
coorBercTBuH ¢ TpeboBanusmu OI'OC CIIO, npenHa3HaueHb! JUISCTYACHTOB, 00YYAFOIIUXCS IO CIICIUATBHOCTH
CIIO: 40.02.04 IOPUCIIPY JEHIIM




MeToanueckue yKkazaHusi AJsl IPAKTHYECKUX padoT

Metonnueckne yKa3aHus MPU3BAHBI OKAa3bIBATh MOMOIIL CTYJIEHTAM B
W3YYEHUU OCHOBHBIX IIOHATHM, HWIE€H, TEOPUM U TOJOKEHUN JTUCLUUIUIVHBI,
M3y4aeMbIX B X0JI€ KOHKPETHOTO 3aHSTHS, CIIOCOOCTBOBATh PA3BUTUIO UX YMEHUH,
HaBBIKOB U TPO(PECCHOHATBLHBIX KOMIIETCHITUH.

B ngaHHOM y4eOHOM MOCOOMH COTJIaCHO CHEHU(PUKE TUCUUIUIMHBI U
MPONUCHIBAIOTCS:

1. IMosicHUTeIbHASI 3aIHCKA

B pesynbrare ocBOeHUs y4eOHOM TUCITUTIITMHBI 00YUYaAIOIIUICS T0KEH YMETh:
1) omuceIBaTh U OOBSICHATH (PU3NYCCKUE SIBJICHHS W CBOWMCTBA Tel. JBHKCHHE
HEOECHBIX TEJl U UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM; CBOMCTBA T'a30B, KUJIKOCTEH U
TBEPABIX TEJT; AIEKTPOMATHUTHYIO UHAYKIIUIO, PACTIPOCTPAHEHUE AIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOMCTBAa CBETAa; M3JIYUYCHHE M TIOIJIOIIEHUE CBETa aTOMOM;
doTodrddexT;
2) OTJMYAaTh TUITOTE3bI OT HAYYHBIX TCOPHIA;
3) Aenath BHIBOBI HA OCHOBE SKCIIEPUMEHTAIbHBIX JTaHHBIX;
4) NpPUBOAUTL HPHMEPHI, IMOKA3bIBAIONINE, YTO: HAOMIOACHHS M SKCIEPUMEHT
SABJISIIOTCSI OCHOBOW ISl BBIIBMKEHHUS TUIIOTE3 U TEOPUH, MO3BOJISIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (pu3Myeckas Teopus AaeT BO3MOKHOCTDH
OOBSICHATD W3BECTHBIC SIBJICHUS MPUPOJLI U HAyUHbIE (aKThI, MPEACKa3bIBATH CIIIE
HEU3BECTHBIC ABJICHUS;
5) NpUBOAMTH MPUMEPHI MPAKTUUYECKOTO HCIOJIb30BAHUSA (DU3MUCCKUX 3HAHMIA:
3aKOHOB MEXAHUKH, TEPMOJWHAMUKH W DBJIEKTPOAMHAMUKUA B DHEPIrEeTHKE;
pPa3IMYHBIX BHJIOB DSJICKTPOMArHUTHBIX M3JIYYEHUN [JIs pa3BUTUS Paauo U
TEJICKOMMYHHMKAIIMK, KBAHTOBOM (U3UKH B CO3JaHUM SIACPHOM DSHEPrETUKH,
J1a3€pOB;
6) MPUMEHSTD MOTYYCHHBIC 3HAHUS [Tl pellieHHus (PU3MYCCKHX 3a/1a4;
7) M3MepsITh psAa PU3NICCKUX BEIMYMH, TPEICTABIISAS PE3yJIbTaThl U3MEPEHUH C
YYETOM HUX IMOTPEIHOCTEM;
8) wucnonp30BaTh TPUOOPETCHHBIC 3HAHUS W YMEHUS B IPAKTHYCCKON
NEATENBHOCTU U MIOBCETHEBHOW KU3HH;
B pe3ynbraTe ocBoeHHS yueOHON TUCITUIUTUHBI 00YUYaFOIINICS TOKEH 3HATh:
1) cmbicn mOHATHIA: (pHU3UYecKoe SBJICHHUE, TUIOTE3a, 3aKOH, TCOPHS, BEIIECTBO,
B3aMMOJICUCTBHE, AIEKTPOMAarHUTHOE TOJE, BOJTHA, JOTOH, aTOM, aTOMHOE SI/IPO,
VOHU3UPYIOIIUE W3TyUYCHUS, IUIAHETA, 3B€3/a, TalakThKa, Beenennas;
2) cMbIchT (U3HYECKUX BEIIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CWJIa, WMITYJIbC,
paboTa, MeXaHHUYECKasi SHEPI'usi, BHYTPEHHSIS SHEPrusi, aOCOJIIOTHAsI TeMIIepaTypa,
CpenHsAsl KHHETHMYECKash JHEpPrusi 4YacTUI] BEIIECTBA, KOJMYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN 3JEKTPUUECKUN 3apsl;
3) cMBIC)T PU3NIECKIX 3aKOHOB KJIACCHYCCKOW MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXPAaHEHHUsI SHEPIrUM, WMIYJbCAa WM JJIECKTPUYECKOrO 3apsna, TEPMOIWHAMUKH,
AJIEKTPOMArHUTHON MHAYKIMH, PoTodPdeKTa;



4) BKJIaJ POCCUHCKUX U 3apYOCIKHBIX YUCHBIX, OKA3aBIIUX HAUOOJIBIICE BIUSHHE
Ha pa3BUTUE (DUBUKU;

IIpakTnueckas padora Ne 1 Tema
3aHATHsI: DBBeleHue B MeXaHHKY.
OCHOBBI TUHAMHUKH.
eab padoThI: 3aKPENUTH OJTYUYEHHBIE TEOPETUUECKHUE CBEACHUS IO TEME
pelieHrneM 3ajiad, BIpadoTaTh MPAKTUYECKUE HABBIKY IO PEHICHUIO 3a]1ay.
TeopeTnyeckast 4acTb:

IlIkana (aT. scala — gecTHHIA) — YacTh MOKA3BIBAIOIIETO YCTPOHCTRA
Cpe/CTBa U3MEPEHUH, IPEACTABISIONIAS COOON YIOPSTOUYEHHBIN PSiJT OTMETOK
BMECTE CO CBSI3aHHOW C HUMM HyMEpallMel UM TEXHUYECKasi OTMETKA Ha IIIKaJie
u3MepuTenbHoro npudopa. lkanel MOryT pacnosiaraTbCsi IO OKPY>KHOCTH, JIyTe
uiyu npsamoit tuHud. [loka3aHusi OTCUUTHIBAIOTCS HEBOOPYKEHHBIM TJIA30M MPH
pacCcTOSIHUAX MEXY AeneHusaMu 10 0,7 MM, IpU MEHBIIUX — MPU MOMOILHU JIYTIbI
WJIM MUKPOCKOTIA, JJIs1 JOJIEBOM OLCHKHU JICJICHUN MTPUMEHSIOT JOMOJTHUTEIbHbBIC
IIKQJIbl — HOHUYCHI.

CrnenyeT 3aMETUTh, YTO TEPMUH «IIKAJIa» B METPOJOTHUECKON MPAKTUKE
UMEET, N0 KpailHel Mepe, ABa pa3IMYHbIX 3HaUeHUs1. Bo-TiepBbIX, IKAI0M WiIH,
TOYHEE, IIKAJI0W U3MEepeHHH (IKaIoh (GU3NIECKON BEJIMUMHBI) HA3bIBAIOT
IPUHSTHINA MO COTJIAIICHUIO MOPSAO0K ONpPEeIeHHs 1 0003HAYEHHUST BCEBO3ZMOKHBIX
POSIBIICHUH (3HAYEHHU ) KOHKPETHOT'O CBOMCTBA (BETMYMHBI). BO-BTOPHIX, IIKaIOM
HAa3bIBAIOT OTCYETHBIC YCTPOKUCTBA AHAJIIOTOBBIX CPEJICTB U3MEPEHUH, ITO 3HAUCHUE
UCIIOJIb3YETCS B JAHHOU CTaThe.

KpyroByto mikany 4acoB, KypBUMETPOB U HEKOTOPBIX IPYTUX MpUOOPOB
Ha3bIBAIOT I (epOIaTom.

N3meputensHbIi mpubop - Hanbosee pacnpoCTPaHEHHOE CPENICTBO
U3MEepeHus, peIHa3HAYCHHOE /ISl BRIPAaOOTKU M3MEPUTEIHHOM HHPOPMAIIUU B
dbopMe, TOCTYITHOM [IJ1s1 BOCHIpHATHS HabmoaareneM (ornepatopom). Paznuaaror
aHaJOroBbIe, ITU(POBBIC, MOKA3BIBAIOIINE, PETUCTPUPYIOIINE CAMOIUIIYIIINE,
[€YaTAOLINE, HHTErPUPYIOLIHE, CYMMUPYIOIIME, CPABHECHUS.

OTtcueTHOE YCTPOUCTBO (IIKAJIA U CTPETIKA).

OTcueTHOE YCTPOUCTBO - YACTh KOHCTPYKIUU CPEJICTBA U3MEPEHMUS,
MpeaHa3HaYeHHAs JJIg OTCYeTa MokKa3aHuid. MoxeT ObITh B BHJIE IIKAJIBI,
yKazaTens, JUCIUies, SKpaHa ociuuiorpada u T.11.

[IIkana - 9yacTh KOHCTPYKIIMU OTCUETHOTO YCTPOWCTBA, COCTOSIIIAS U3
OTMETOK U YHUCEN, COOTBETCTBYIOIIKX MOCJIEA0BATENbHBIM 3HAUCHHUSIM U3MEPSEMON
BeJIMYMHBI. OTMETKH MOTYT OBITh B BUJIE UEPTOUCK, TOUEK, 3yOIIOB U TIp.
VYkazaTenu MOTYT OBITh B BUJIE KAIUIEBUIHBIX, HOKEBUIHBIX M CBETOBBIX CTPEIIOK.

Bupae! mikan, nexa geneHus
[IIkanbl MOTYT OBITH OJHOCTOPOHHUE U JIBYXCTOPOHHUE, B 3aBUCUMOCTH OT

nonoxxenus HyJst. Eciam «0» HaX0AUTCS B HEHTPE LIKAJIbI, TO TaKask JBYCTOPOHHSIS
1IKajia Ha3bIBaeTcsi CMMMETpUYHOM. [IIkannsl XxapakTepu3yroTcs YUCIOM JAEJIECHUM,



JUIMHOM JICJICHUS, IICHOM JICJICHHUs, IMana30HoOM ITOKa3aHUM, JUana30HOM
M3MEPEHNUM U NIPEAECIaMU U3MEPEHUM.

JleneHue - 3TO NPOMEKYTOK MEXKAY NBYMS COCEAHUMHU OTMETKAMH IIKAJIbI.
JInuHa fieneHus - 3T0 PacCTOSHUE, U3MEPEHHOE MEXKTy OCEBBIMU JABYX COCEIHUX
OTMETOK 110 BOOOpa)kaeMoi TMHUH, IPOBEICHHOMN uepe3 cepeMHbl CaMbIX
KOPOTKUX OTMETOK IIKAJIBI.

Jlnamna3oH nmokazaHui - 3T0 00JIaCTh 3HAUCHU IIKaJIbI, OTpaHUYCHHAs
HayaJIbHBIM U KOHEUHBIM 3HAYCHUSIMU. /[hama3zoH usmMepeHuut - 3To 001acTh
3HAYEHUW BEJIWYUH, 1JIsI KOTOPOM HOPMUPOBAHA MpEebHAs JOMyCTUMAs
norpemHocTh. [Ipenen namepenus - 3To HaubOoJbIIee UM HAUMEHbBIIIEE 3HAUCHHE
nuaria3oHa u3Mepenus. Ha kaxxaoM nuama3zone mpubop UMEeT J1Ba npesena; -
BEPXHMU IIpEeAE], ~-HUKHUMN TIpeaes.

Ilena geneHus - 3TO pa3HOCTh 3HAYCHUN BEJIMYUH, COOTBETCTBYIOIIUX JBYM
COCEJTHUM OTMETKaM IIIKaJbI.

ITepen TeM, KaKk HaXOJIUTh LIEHY JEJICHUS, BHUMATEIbHO PACCMOTPHUTE CaM
puoOOp: YTO OH U3MEPSET, B KAKUX €IMHUIIAX, €70 UCIPABHOCTH. ITO MO3BOJIUT
HapHCOBaTh MOJHYIO KAPTUHY NPOBOJAUMOIO OMBITA 11O
ONPEICIICHUIO TOW WM MHOM BeMM4YnHbl. Hanaure Ha mikaie
JIBa OJMKAUIITUX IITPUXA, BO3JIE KOTOPHIX HAIMMCAHBI
YUCJIOBBIC 3HAYEHUS BEIMUYUHBI. [locunTaiiTe CKOJIBKO MEXIY
HUMU JeJICHUN (HO HE IITPUXOB).

Ha »ToM pucynke B KpynmmHOM maciiTade rmokasaHa
mIKajga MeH3ypku. Onpeaenum 1eHy IeIeHUS] MEH3YPKH.

a) BbIOMpaeM orudpoBaHHbIC MTPUXH 16 1 12

0) MEX1y HUMHU 4 nesieHus (MpOMeXXyTKOB) 0

B) BeruucisgeM: (16 - 12) : 4aenenus = 1 /oen.
OrtBer: nieHa neixennii = 1 /nen.

16|

12

T[]

llena neneHwii MmIKaJIbl W3MEPUTEIBHOTO TpHOOpa - BakHas (QuU3NUYECKas
BenuunHa. C Hell BBl Oy/ieTe CTaJKMUBAaThCS OYeHb 4acTo. [loaTomy chopmymupyem
MIPABUIIO JJISI €€ BHIYUCIICHHUS.

UT0oOBI MOJACYNATATH IICHY JICICHUH IIKaJIbI, HYKHO:

a) BbIOpaTh Ha MIKaJIE ABa OMMHKAUINUX ONM(POBAHHBIX IITPHUXA; 0)

COCUUTATh KOJIMYECTBO JEICHUN MEXKy HUMU;

B) Pa3HOCTH 3HAYCHUI OKOJIO BEIOPAHHBIX IITPUXOB Pa3JACIUTh Ha KOJIMYECTBO
JICJICHUH.
3agaHus K pelIeHUuI0:
Onpenennute XapakKTePUCTUKH IIKAJ CICTYIONTMX U3MEPUTEIbHBIX MPUOOPOB:
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Pemienne pekomeHayeTcsl IPOU3BOAUTH B CIEAYIOUIEN MTOCIEN0BATENBHOCTH:
1. llena neneHus IKajibl

2. [lpenensl mIKabl

3. [lorpemiHocTh U3MEPEHHUS

4. 3anumuTe pe3ynbTaT U3MEPEHHM

OTBeThTE HA CJIeAYIONIUE BONPOCHI:

1. Yto Takoe mikaiga u3MEpPUTEIbHOTO pudopa’?

2. Kakue naMepuTtenbHbie TPUOOPHI U3 MIKOJIBLHOTO Kypca (pu3uku Bel 3Haete
(Ha30BUTE HAMMEHOBaHUE MPUOOPA U KaKyI0 (PU3UUECKYIO BETUUMHY UM
U3MEPSIOT);

Ha xakue nBe rpyIibl MOKHO pa3/ieNiuTh BCE U3MEPHUTENbHBIE PUOOPHI?
Kax onpenenuts 1ieHy eneHus U3BMEpUTEILHOTO Iprbdopa?

Uto Takoe MorpenHocTh?

Kax onpenenuts morpenrHocTb U3MEPUTEIHLHOTO Mpudopa?

ook ow

IIpakTuyeckas padora Ne 2

Tema 3ansaTusa: OCHOBBI

KHHEMATHUKH.
Heab padoThl: 3aKpENUTh NOJTYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pElIeHUEeM 3aJ1a4, BEIPa00TaTh MPAKTUUYECKUE HABBIKU 10 PEIICHUIO 3a/1a4.
TeopeTnyeckas 4acThb
KuHeMaTHKa — pas3jell MEXaHHKH, H3Y4alollMii MaTeMaTH4eCKOe OIHCAHHE
(cpencTtBaMu TEOMETpHH, anreOphl, MAaTEMAaTHYECKOTO aHAlW3a...) JBHKEHUS
UJCaTU3UPOBAHHBIX TeNl (MarepuanbHas TouyKa, AaOCOJIIOTHO TBEPAOE TEJO,
UjieabHasl )KUJIKOCTD), 0€3 paCCMOTPEHUS MTPUYUH JIBFXKCHUS (MAcChl, CHUJI U T. II.).
NcxonHbie MOHATUS KHHEMATUKU — MPOCTPAHCTBO U BpeMs. Hanpumep, ecnurteno
JIBIKETCSI TI0 OKPYXXHOCTH, TO KHHEMaTHKa MpeACKa3blBaeT HEO0OXOAUMOCTh
CYILIECTBOBAHUSI LIEHTPOCTPEMUTEIBHOIO YCKOPEHUSI 0€3 YTOUYHEHHS TOro, KaKylo
NpUpOJly HUMEeT cuja, ero mnopoxjatomas. [lpyuyuHaMu BO3HHUKHOBEHUS
MEXaHWYECKOT0 ABMKEHHUS 3aHUMAETCSl APYrol pa3fen MEXaHUKH — JMHAMUKAa.
['maBHO#l 3amaveil KUHEMAaTUKU SBISIETCS MareMaTudeckoe (ypaBHEHUSIMH,



rpapukamMu, TaOIUIAMA U T. I.) OMNPENEIICHHE TOJIOKEHUS M XapaKTePHUCTHUK
JIBUKEHUS TOYEK WM Tesl BO BpemeHHu. J[1o0oe ABMKEHHS paccMaTpUBAETCA B
ONpPEAECIEHHON cucTeMe OTcuéra. TakKe KUHEMaTHKa 3aHMMAETCs HU3Y4YECHUEM
COCTaBHBIX JABWXEHUMU (IBUKEHUH B JABYX B3aHUMHO MEPEMEUIAIOLIUXCS CUCTEMAX
oTCcuéTa).

YCKOPEHHUE. PABHOYCKOPEHHOE JIBU/KEHUE

Pasnoyckopennvim Ha3pIBa€TCS ABUKEHUE, IPU KOTOPOM CKOPOCTH TEJa 3a JH00bIe
paBHbIE POMEXKYTKH BPEMEHH U3MEHSAETCS OJUHAKOBO.

Ycrkopenuem mena Ha3pIBalOT OTHOIIEHHE U3MEHEHHUS CKOPOCTH Tejla KO BPEMEHH,
32 KOTOPOE 3TO U3MEHEHHUE MPOU30LLIO.

VYckopeHue xapakTepu3yeT ObICTPOTY U3MEHEHUS! CKOPOCTH.
P-7,

IJ, (1)
ale M
[a]= =—

i i
YCKOpeHI/IC - BCKTOpHAaA BCJIMYWHA. Ono ITIOKa3bIBACT, KaK U3MCHACTCA

MT'HOBEHHAsI CKOPOCTH TeJIa 3a €AMHUILY BPEMEHHU.
3Has HAYaIIbHYI0 CKOPOCTB TEJIA U €T0 YCKOPEHHE, U3 popmyisl (1) MOKHO HalTH
CKOPOCTb B JTF000H MOMEHT BpeMeHH: ¥ = Fo + & (2

JJist 3TOTO ypaBHEHHE HYKHO 3alKcaTh B POCKIUAX HA BHIOPAHHYIO OCh:
V=Vxt+ axt

['padukom ckopoCTH IPU PaBHOYCKOPEHHOM JIBHIKEHUU SIBIISIETCS

=11

a,=0

C \HN f
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NEPEMEIIEHWE U ITYTH ITPHA IPSIMOJIMHEMHOM

PABHOYCKOPEHHOM JIBUKEHUUA

IIpearnonoxum, 4To TEJIO COBEPIIMIIO NIEPEMEILEHUE 3a BPEMS t, IBUTasCh C

ycKopeHueM . Ecim ckopocTh u3MensieTcs ot Yoo ¥ 1 yunThIBas, uTo,

V' =¥, + @t ronyanm

*T'?u + FT:: +c2r“.tr_ 2?},:+.§£2
P P

.. @t
P+ —.
2

QI-_G

Ll
]

E

Ncnonp3ys rpaduk CKOPOCTH, MOKHO ONPEACTUTH MPONHICHHBIN TEJIOM 3a
W3BECTHOE BPEMS MYTh - OH YHCJIECHHO PABEH IUIOMIAAX 3alITPUXOBAHHON
MMOBEPXHOCTH.
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CBOBOJHOE HAI[EHI/IE TEJI

JIBr>keHue Tell B 6€3BO3AYIIHOM MPOCTPAHCTBE MO JEHCTBUEM CHUJIBI TSHKECTH
Ha3bIBAIOT C80O0O0HBIM NAOEHUEM.

CBoOo1HOE TIaJIEHHE - 3TO PABHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHHE CBOOOHOTO
najieHus B JaHHOM MecTe 3eMJIH MTOCTOSHHO JIJISl BCEX TEJl U HE 3aBUCHUT OT MACCHI
nagatoniero tena: g = 9,8 m/c?

Jlns penieHus: pa3nIuyHbIX 3a7a4 U3 pasnena "Kunematuka" HEOOX0UMBI JIBa
ypaBHEHUS :

3apauaNel: Teno, nBUTAsICh PABHOYCKOPEHHO U3 COCTOSIHUS TTOKOS, 32 TSATYIO
CEeKyHy Tpouuio nyTh 18 M. Uemy paBHO yCKOpEHHE U KaKOW MyTh MPOIILIO TEJIO
3ab5c?

a Uy v
Vo =0} V=0 — — —
te=dc, @ Segts 32200
ts=5c SRR
F=18 A, g : -
@-785-7 ) | 0 ; S5 x
t at
X=Xy + Vgt + —

3a mATYI0 CEKYyHAY TEJIO MPOIILIO MYTh S = S5 - S4 U S5 U S4 - PACCTOSHHUS,
MPOMICHHBIE TEJIOM COOTBETCTBEHHO 32 4 1 5 C.

2 2
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SS=4MJ’¢2-25¢ 50

OTBer: Teno, ABUrasch ¢ yckopenueM 4 m/c 2, 3a 5 ¢ mpomwno 50 wm.
3amaHus K pellieHuI0:
1. JIswxenue Ten 3amaHo ypaBHeHUsMH: X1 =3t, X2 =130-10t. Korna u rne onn
BCTPETATCA?
2. [lpy paBHOYCKOPEHHOM TPSIMOJWHEHHOM JBMKEHUU CKOPOCTh KaTepa
yBenuumiack 3a 10 ¢ ot 2 m/c 10 8 m/c. UeMy paBeH myTb, MPONICHHBIM
KaTepoM 3a 3TO BpeMsi?



3. YckopeHue 1maiiobl, cocKaab3bIBatOUIEel C IIaJKONM HAKJIOHHOM IMIOCKOCTH,
paBao 1,2 m/c?> . Ha »ToM cmycke €€ CKOpOCTh YBEJIMYMIACh Ha 9wm/c.
Omnpenenure NOJHOE BpeMsl CIyCKa 11aii0bl C HAKIIOHHOM MJIOCKOCTH.

4. KameHb OpoOIlIEH C HEKOTOPOM BBICOTHI BEPTHKAIbHO BHU3 C HaYaJIbHOMU
ckopocThio 1M/c. KakoBa ckopocTh kamHs yepe3 0,6 ¢ mocie 6pocanus?

5. MOTOUHUKIUCT, IBUTASICH IO XOPOIIEH J0POTe ¢ MOCTOSTHHON cKopocThio 108
KM/4, ipoexan 4/7 Bcero nytu. OCTaBUIYIOCS YacTh MYTH MO IMIOXOM J0pore
OH Tpoexa co ckopocThio 15 M/c. KakoBa cpefHsis CKOPOCTh MOTOIUKIIMCTA
Ha BCEM MyTH?

6. ABTOMOOWIIH BUTAJICA MO OKPY>KHOCTH. [10JIOBUHY NJIMHBI OKPYKHOCTH OH
mpoexajn co CKOpocThio 60 KM/4, a BTOPYIO — €Xajll CO CKOpOCThi0 40 KM/4.
Yemy paBHa CpeJlHASI CKOPOCTh aBTOMOOMIIS?

IIpakTuueckas padora Ne 3
Tema 3anaTHsI: 3aKOHBI COXPAHEHHSI B MEXaHUKE.

Heab padoTbl: 3aKpPENUTh MOJYYEHHBIE TEOPETUUECKUE CBEJICHUS 1O TEME
pelieHrueM 3aj1a4, BeIpaboTaTh MPaAKTHUECKUE HABBIKU 110 PEIICHUIO 3a]1a4.
TeopuTHyeckas 4acThb

JluHamuka wucclieqyeT NPUYMHBI ABWKEHUs Ted. M3BecTHO, yTo I000e Teio
U3MEHSET CBOKO CKOPOCTh B PE3YyJIbTATE B3AUMOAECHCTBHUS C ApyruMu tenamu. Cumia
€CTh XapaKTepHCTHKa B3aumojencTBus. OObUHO cuia ob6o3Havaercs OykBoil F .
Ecnu Ha Teno nencTByeT HECKOJBKO CHJI, TO OHM CKJIAJBIBAIOTCA KAK BEKTOPBI.
CymMma Bcex CuIl JEMCTBYIOLIUX Ha TEJIO, Ha3bIBAETCs paBHOAEHCTBYIOIIEH R

R=F+F,+F+..

Macca ectb xapakTepuctiuka HHepTHOCTH. OOBIYHO Macca 0O03HauaeTcs OyKBOU
m. Macca — cyTb ckajisp, cuia — CyTh BEKTOp. B OCHOBe AuHAMHKHU JexkKaT TpH
3akoHa Herorona. IlepBbiii 3ak0H HbIOTOHA yTBEPXKIAET, UTO CYIIECTBYIOT TaKHE
CHUCTEMBI OTCUETA, B KOTOPBIX, €CJIU Ha TEJIO HE JEUCTBYIOT HUKAKUE BHEIIHUE CHJIBI,
OHO JIBMKETCS PABHOMEPHO U MPSIMOJIUMHENHO. Takue CHUCTEMBI OTCYETAHA3BIBAIOT
MHepuuaibHbIMU. BTopoi 3akoH HeroTOHA yTBEpKIAET, YTO, €CIU HA TEJIO MAaCCOU
m peiicTByeT cuia F, To yckopeHnue tena, a OyJaeT paBHO

I
a=—.
m
Tpetuit 3akon HbloTOHA yTBEp>KAaeT, YyTO, €ClIM Ha TeJo A cO CTOpPOHbI Tena B

nenctByer cuina Fga, To Ha Teno B co croponsl Tena A pgelictByet cuna Fap

npHYeM Fpa =~ Fap-

Buael cuir:

1. Cuna ynpyeocmu. Jta cuna Bo3HUKaeT npu aedopmannu tena. CBOWCTBO CUIIBI
ynpyroctu F TakoBo, uto npu Hebonbux aeopmanusax Ax , F nponopimoHanbHO
Ax u HamnpasneHna npotuB aedopmanuu. Koadduurent



MPOMOPLIMOHATLHOCTY K HOCHT Ha3BaHHWE KO3(@UIMEHTa >XECTKOCTH. Takum
obpasom,
F =—kAx
2. I'pasumayuonnas cuna. I3BecTHO, YTO BCE TeJla MPUTATUBAIOTCS APYT K APYTY C
cuwioit F mponopuronanbHo# Macce Kaxao0ro Tejaa my U my U 00paTHO
IIPONIOPLIMOHAIIBHOM KBaJApaTy paccTossHusA R Mexny tenamu.
F=Gg22
R2

G =6,672-10"" Hm%/kr?.
rae Ro — paguyc 3emnn, M — macca 3emiu. YckopeHre cBOOOAHOIO MaJeHUs g
HE 3aBHCUT OT MAacChl MPUTATMBAEMOIO TENa, IMOATOMY BCE Tela MaJarT ¢
OIMHAKOBBIM ycKopeHueM. Ha noBepxuoctu 3emmu, rae H pasHo Hymmo, g<9,8 m/c?.
3. Bec mena. Becom Tena P Ha3bIBalOT cuiy, KOTOpas JaBUT HA ONOPY WU
pacTaruBaeT mojsec. JTa cuja BOOOIIEe NMPUWIOKEHAa HE K Tely, a K ONOope Win
NOJIBECY; HA TEJIO XKE JEHCTBYET HOpMaJlbHAsl PEAKIIUS OTIOPHI WIIM CUJIAHATSHKCHUS
HUTH. Bec Tena MoxkeT ObITh paBeH CHIIE TSXKECTH, a MOXKET ObIThb U HE PaBEH.
Hanpumep, eciiu Teso J€XKUT HA TOPU3OHTAJIBHOM IJIOCKOCTH, TO BEC TEJIa PAaBEH
CHUJIE TSKECTH, a €CJIM HAa HAaKJIOHHOM, TO HET.
4. Cuna mpenus. Cunoil TpeHust Frp HaA3bIBAIOT CHILY, KOTOpas NPEMSITCTBYET
JBIKEHUIO, T.€. HAIIPABJIEHA IIPOTUB CKOPOCTHU, U PaBHA

Xox padoThI:

3amaua. ['py3sl omumHakoBoii Maccel (Mi=mp=0,5 Kr) coeaMHEHBI HUTHIO U
NIePEeKUHYTHI Yepe3 HEBECOMBIN OJIOK, YKpEIUIeHHBIH Ha KoHIle ctoma (puc. 2.1).
Koaddumment tpenns rpyza my o cron Y =0,15. IlpeneOperast Tpernem B OJIOKe,
OTIPE/ICTUTh: a) YCKOPEHHUE, C KOTOPBIM JIBYKYTCS TPY3bI; 0) CHITY HATSHKCHUS HUTH.
HMauno: m;=my=0,5 kr; 1 =0,15.

Haiitu: a, 7.

N
Peuienue A
T
[To BTopomy 3akoHy HbhrOoTOHA ypaBHEHUS F l:
JIBUOKECHUS I'PY30B UMEIOT BUJI: T
k2

ma=mg-T, m,g

mya =T —/m,g;
ma + m,a=m,g — Lm,g , OTKy,Ha m. g

_ Puc. 2.1 1
oo (m—umy)g _ (05-015-0598 _,
m, + m, 0,5+0,5 T M/c?

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



Coaep:xkanue oT4yeta, popMa U NPABHIA 0(POPMJICHUSI OTYETA O BHINOJHEHHOM
pabote: ycTHOe cooOuieHue. [loaroroBka yctHoro coobuienusi. OneHka peieHHbIX
3ajad.
enb paboThI:
- HAy4HUThCS CaMOCTOSITEJIEHO noa0upaTh uH(pOopMaIuIo,
CUCTEMATU3UPOBaTh U OPOPMIIATH B BUI€ COOOIIEHUS 10 3aJaHHOU TeMe;
- HOJIYYUTh ONBIT YMEHUS MyOJIUYHO BHICTYIATh.

3aganuss u  Bompochl s (GOpMHUPOBAHMA W KOHTPOJS BJIAJCHUA
KOMIIETCHMSIMH.

3ajaHns K pelieHnIo:

1. Tlocne ynapa TEHHUCHOM paKeTKOM MSYHK Maccoil 5 T MOJy4Yusl yCKOpeHue
12 m/c? KakoBsa cuna ynapa?

2. JIse cunsl o 200 H kasknas Hanpasiaens nog yriom 120° npyr x apyry.
Haipure paBHOAEHCTBYIOIIYIO CUITY.

3. Tlox meiicTBreM HEKOTOPOI CHUIIBI IEPBOE TEJIO MPUOOPETAET YCKOPEHUE a.
[lon neficTBreM BIiBOe OOJIBIIEH CHUIIBI BTOPOE TEJIO TPHOOpeTaeT
YCKOpPEHUE B 2 pa3za MEHbLIE, 4YeM nepBoe. Kak OTHOCHUTCS Macca MepBoro
T€Jaa K Macce BTOpPOro?

4. Ecnu npyxuHa U3MEHHIIAa CBOIO JUIMHY Ha 6 CM MOJ JE€HCTBHEM Ipy3a
Maccol 4 Kr, To Kak Obl OHA pacTAHYJIACh MO ICUCTBUEM I'py3a Maccom 6
Kr?

5. Cuna 10 H coobmaer Teny yckopenue 0,4 m/c?. Kakas cuia cooOmur
3TOMY e Tely ycKopeHue 2 m/c??

6. Manpumk maccoit 50 Kr, CKaTUBIIMCH Ha CaHKaX C TOPbI, IPOeXal Mo
rOpu30HTANBHOM opore 10 octaHoBku 20 M 3a 10 c. HaiguTe cury Tpenus.

IpakTuueckas padora Ne 4 Tema 3anATHS: 3aKOHBI COXPAHEHHSI B MEXaHUKE.

Heap padoTbl: 3aKpENUTh MOJYYEHHBIE TEOPETUUECKHE CBEIACHHS II0 TEME
pelieHrneM 3aj1a4, BbIpadoTaTh MPaKTHUECKHUE HABBIKU 110 PEIICHUIO 3a]1a4.

TeopuTHyeckasi 4acThb
JHeprusi — YHHUBEpCaJlbHasi Mepa pa3IudHbIX (OpPM ABMIKCHHS MaTepHalIbHBIX
00BEKTOB M MX B3aUMOJeHCTBUSA. KOIWUEeCTBEHHOW XapaKTEPUCTUKOM IpoIriecca



oOMEHa 3Hepruel Mexjay B3aUMOJEHCTBYIOIIMMHU TeJIaMu SIBIseTcs (punyeckas
CKAJIIpHAs BETMYMHA — padoTa CH.I.
MomHocTh — (¢u3nuecKas CKalsipHas BEIUYMHA, XapaKTepU3ylollas CKOPOCTb
COBepIIEHUs PabOThI:

_da

dt

Mo1HOCTb, pa3BUBaeMasi CWJION B JaHHBII MOMEHT BPEMEHH, PaBHA CKAISIPHOMY
IIPOU3BEIACHUIO BEKTOPA CUJIbI Ha BEKTOP CKOPOCTH, C KOTOPOW IBUKETCS TOYKA
IIPUIIOKEHHUS DTON CHUJIBIL:
KoncepBatuBHasi cmiia — cuia, pabota KOTOPOW IpU NEPEMELIEHUH U3 OJHOTO
IIOJIOKEHUS B IPYrO€ HE 3aBUCUT OT TPACKTOPUHU IIEPEMEILIECHUS, a 3aBUCUT TOJIBKO
OT HAYaJIbHOTO M KOHEYHOI'0 NOJOKeHUH Tena. CuioBoe Mmoje, B KOTOPOM
KOHCEPBATUBHBIE CUJIBI COBEPIIAIOT PA00TY, HA3bIBAETCS MOTEHUHATbHBIM I0JIEM.
KuneTnueckass »3Heprusi - MeXaHM4YecKash DHEpPrusi BCSKOIO CBOOOJHO
JABMOKYILIETOCS TeJla, YUCIEHHO paBHAast paboTe, KOTOPYIO COBEPIIAIOT IEHCTBYIOIHE
Ha TEJIO CUJIBI ITPU €r0 TOPMOKEHUHU J10 IOJTHOU
OCTaHOBKH:

mv?

Ek:A:

HOTEHIII/IZI.]'IBHaﬂ JHEPIrusg — OTO MCEXAHHUUYCCKasA OHCPIrusl CHUCTCMBI TCII,
onpeacirsieMas X B3aUMHBIM PACIIOJIOKCHHUCM U XdPAKTCPOM CHUJI BSaHMOHGﬁCTBHH
MCIKIY HUMH.

OTCIO,IIa, KaK YaCTHBIC CIIy4daH, OIIPCHACIIATOTCA: a) IMOTCHOUAJIbHAA SHCPIuA TCila
Maccoil M Ha BeIcoTe h

E, = mgh:
0) moTeHIUaIbHAS YHEPTHSI YIIPYTo1e(POPMHUPOBAHHOTO TEIa
kxi
E, = ,

" 2
riae K — koo duipent ynpyroctu (Ai1s Ipy»KHHBI — )KECTKOCTB ).
ITostHast >Heprusi MEXaHWYECKOM CHCTEMbl — pPaBHA CyMME KHHETHYECKOU H
MOTCHIUATLHON SHEPTHM: w — = + -
MexaHn4YecKue CUCTEMBI, Ha Tela KOTOPBIX JEUCTBYIOT TOJBKO KOHCEpBAaTHUBHbIC
CWiIbl (BHYTPEHHHUE U BHEIIIHKE) HA3bIBAIOTCS KOHCEPBATHBHBIMM cucTeMamu. B
TAKUX CUCTEMaX BBIIIOJHAETCS 3aKOH COXPAHEHUS MEXaAHUYE€CKOH IHEePrum:
E.+E, =W =const,
T.C. MOJIHASI MEXaHUYECKAas JHePrusi KOHCEPBATUBHOM CHUCTEMbI CO BpeMeHeM
HE U3MEHSETCH.

Xoxa paboThI:

3agaua 2. ABTOMOOWIH Maccoit 1,8 T nBMKETCs B TOPY, YKJIOH KOTOPOI COCTaBISET
3 M Ha xaxaple 100 M mytn (puc. 2.3). Onpenenuth: a) paboTy,CoOBEpIIACMYIO
JBUTATENIEM aBTOMOOWIIA Ha TyTH 5 KM, eciii kodddumment tpenusipase 0,1;

0) pa3BHMBaEMyIO JBHUTATEJeM MOIIHOCTh, €CJIM H3BECTHO, YTO 3TOT MYyTh OBLI
MPEOJOJIEH 32 5 MUH.



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

Haiitu: 4, P.

Pemienne

A= Fls -+ FmpS, FI[G

A
F, =mgsina, F,, = #mg cos &; A =mgs(sin & + 4 cos &); A = mgs(sin & + 1 cos &); ¢
IToacTaBiss YKMCIOBbIe JaHHBIE, momyunm: A = 11,5-10° JIxx, P = 38,3-10° Br.
OtBet. 4 = 11,5 M]Ix, P=38,3-kBT.

Conep:xxanue or4yeta, Gopma u npaBuiia 0popMiIeHUS OTYETA O BHINOJHEHHOMN
pabore: yctHoe coobiienue. [loaroroBka yctHoro cooOuieHusi. OueHka peleHHbIX
3a7ay.
enb paboThI:
— HAY4YUThCS CaMOCTOATEIBHO noaoupaTh uHpopmaruio,
CHUCTEMAaTH3UPOBATh U O(DOPMIISITH B BUJIE COOOIIECHUS 110 3aJaHHOM TeMe;
— MOJIYYUTH OTBIT YMEHHUS MyOJIUYHO BBICTYTATb.

3aganuss W BONPOCHI A (POPMHUPOBAHUA W KOHTPOJSI BJIAJAEHUS
KOMIIETEeHMSIMH.

3aiaHus K pelieHUuIo:

1. JIBa miapuka MaccaMu 2 U 4 KI' IBUTAIOTCS CO CKOPOCTSIMU COOTBETCTBEHHO
5 u 7 m/c. Onpeaenutb CKOPOCTH IAPOB MOCIIE MPSAMOTr0 HEYNPYroro yaapa
B Ciyyasx: a) OONbIIMI IIap JOTOHSET MEHbIIWH; 0) IIaphl IBUTAIOTCS
HaBCTpEdy NpyT Apyry.

2. Omnpenenutb paboTy, COBEpIIAEMYIO MPHU MOabeME rpy3a Maccoit 50 Kr 1mo
HAKJIOHHOM TJIOCKOCTH ¢ yrioM HakaoHa 30° k ropusoHTy Ha paccTosHue 4
M, €CJIM BpeMs Mo IbeMa cocTaBisieT 2 ¢, a koaddurment tpenus 0,06.

3. C OGamnu BbICOTON 35 M rOpU3OHTaIbHO OpoiieH kameHb maccoit 0,3 kr.
[IpeneOperasi CONPOTHBICHHEM BO3/yXa, OMNPEIEIUTh: a) CKOPOCTh, C
KOTOpO# OpoIllleH KaMeHb, €ClHM 4yepe3 | C mocje Hadanaa JBUKEHUS ero
KuHeTH4eckast sHeprus paBHa 60 J[k; 6) MOTEHIIMATBHYIO SHEPTUIO KaMHS
yepes 1 ¢ mociie Havyana JBUKCHUS.

4. Tlyns maccoii 10 1, mereBmiasi ropu3oHTAIBHO cO ckopocThio 500 wm/c,
[onajgaeT B OA/UIMCTUYECKHH MAasATHUK JUIMHOM 1 M m Maccoir 5 kr m
3acTpeBaeT B HeM. OnpeaenuTh Yroyl OTKIOHEHUS! MasSTHUKA.

5. Kamens Maccoit 0,2 kr 6pocuiy noj yriioM 60° Kk Topu3oHTy cO CKOPOCTBIO
15 m/c. HaliTi kuHETHYECKYI0, TOTEHIIUATBHYIO M TIOJHYIO SHEPTUIO KaMHS:
a) crycTts 1 ¢ mocie Hayana JBWKEHHUS; 0) B BBICIICH TOYKE TPACKTOPHH.
CormnpoTuBieHuEeM BO3yXa NpeHeOpeyb.

6. Teno maccoii 5 kr mamaet ¢ BeICOTH 20 M. OmnpeeTuTh MOJHYIO SHEPTHIO
TeJa B TOYKE, HAXOSALIEHCS OT MOBEPXHOCTU 3€MJIM Ha BHICOTE O M.



Tpennem Tena o Bo3ayx ImpeHeOpedb. CpaBHUTH 3Ty DHEPrUI0 C
[IEpBOHAYAJILHON DHEPIUEH Tea.

IIpakTHyeckas padora Ne 5
Tema 3ansaTusi: OCHOBBI MOJICKY/JISIPHO-KHUHETHYECKOM TEOPHUH.

Ieanb padoThi: 3aKpeNUTh MOJYYECHHBIE TEOPETUUECKHE CBECHUS 110 TEME
pelieHrueM 3ajay, BbIpaboTaTh MPAKTUUECKHUE HABBIKHU 10 PEIICHUIO 3a/1aY.

TeopuTHyeckas 4acThb
B ocHOBE MOJNIEKYIISIPHO-KMHETHYECKOW TEOPHH JIS)KAT TPH OCHOBHBIX ITOJIOIKEHUS ;
1. Bce BemectBa — XXuJKUE, TBEPAbIC U ra3000pa3Hbie — 00pa30BaHbI U3
METbYAUIITUX YACTHUIL — MOJIEKYIT
2. ATOMBI U MOJICKYJIBI HAXOAATCS B HEIIPEPHIBHOM XaOTHUYECKOM JIBUKCHUU.

Macca o1HOM MOJIEKYJIBI Mo BeIpaXkaeTcst (hopmMyion

5 — M

0 3
Ny

KonnuecTBOM BenECTBa vV HA3bIBAETCS OTHOLIEHUE YUCIA MOJIEKYJ N K YUCITY
ABoraapo Na :

v=—uo.

NA

KoHuenTpariueit MosieKys n Ha3bIBa€TCsS OTHOIICHHE Yuciaa MoJieKyl N B o0beme

V k 3TOMy 00beMy V'

N
H=—,
V

JlaBneHue P MOXKHO BBIPA3UTh CeAyroIIeH hopmyon
1 2
p=—myn <v >
3
DTO ypaBHEHHUE HOCUT Ha3BAHUE OCHOBHOT'O YPABHEHHS MOJIEKYJISIPHO
kuHetnyeckor reopun (MKT) ra3os. 310 ypaBHEHHE MOXKHO NIEpENUCaTh B BUJIE

CpeI[Hﬂﬂ KHHCTHYCCKAA SHCPIUA

3
(EK>:§kT ,

rae k—mocrosaHas bonbMana.
ypaBHeHue MenaeneeBa-Knaneiipona
m K
pV =—RT , R:kNA=8,3lz[—-
M Mot <K
rae — YHUBEpCaJIbHAas ra3oBast

IIOCTOsIHHAs.

Xoxa padoThI:



Kaxoit 06bem 3anumarot 100 Moas pTyTH?
Hano: u = 0,2kr/mMo1b, p = 13600 kr/m3, v = 100 mons. Haiitu: V
Pewenue.

oWV _ 0,2 kr/mMmo75 - 100 MOTH

~0,0015 .
p 13600 kr/m°

m=py =pv;
Otset: V = 0,0015 M3,

Conep:xxanue oruyeta, Gopma u npaBuiia 0popMIeHUS OTYETA O BHINOJHEHHOMN
pabore: yctHoe coobienue. [loaroroBka yctHoro cooOuieHus. OneHka peleHHbIX
3a7ay.
enb paboThI:
— HAY4YHUThCS CaMOCTOSATEIBHO no0upaTh uHpopmaruto,
CHUCTEMAaTH3UPOBATh U O(DOPMIISITH B BUJIE COOOIIECHUS 110 3aJaHHOM TeMe;
— MOJIYYUTh OTBIT YMEHHUS MyOJIUYHO BBICTYIATb.

3aganuss W BONpochbl I  (OPMHUPOBAHUS W KOHTPOJISI BJIAJCHUA
KOMIIETEHUMSIMH.

3aiaHus K pelieHUuIo:

1. B 6amnmone naxoautcs 600 T Bogopoaa. Kakoe koimdecTBO BEIecTBa 3TO
COCTaBJIsIeT?

2. CpenHsst KWHETHYECKAsi YHEPTUS MOJIEKYJI UEaTbHOTO ra3a yBeJIUYHIach B
4 paza. Kak rpu 3ToM U3MEHWIOCH JIaBJICHHE T'a3a HA CTEHKHU cocya?

3. CpaBHHUTE MacChl aproHa 1 a30Ta, HaXO/ISIIHECs B COCYAaX, €CIIH COCY IbI
CoJiepKaT paBHbIE KOJNYECTBA BEUIECTB.

4. B cocyae A Haxonurcs 14 T MOJIEKYJISIPHOTO a30Ta, B cocyne B — 4 r renusi.
B kakom cocyzne HaxoauTcs 60JbIIIee KOJINYECTBO BEelIecTBa?

5. O6béM 12 Mok aszora B cocyae npu Temmneparype 300K u napnennu 10° I1a
paBeH V1. Uemy paBeH 00bEM 1 Mo a30Ta IpH TAKOM e JABICHUU ra3a u
BJIBOE OOJIBIIICH TemmepaType?

6. Ompenenute Maccy Bo3ayxa B KJIIACCHON KOMHaTe pazmepamu Sx12x3 M mpu

temneparype 25° €. TIpuHATE II0THOCTL BO3ayXa paBHOH 1,29 kr/m3.


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

IIpakTHyeckas padora Ne 6

Tema 3anaTusi: OCHOBBI TEPMOAUHAMHUKH.

Ieanb padoThl: 3aKpeNUTh MOJYYECHHBIE TEOPETUUECKHE CBECHUS 110 TEME
pelieHrueM 3aja4, BbIpaboTaTh MPAaKTUUECKUE HABBIKU M0 PEIICHUIO 3a1a4.

TeopeTnyeckas 4acTb

BHYTpeHHHSI OHCPTUA NACAIIBHOTO OAHOATOMHOT'O I'a3a IMpsAMO IIPOIIOPIHUOHAIIBHA

ero abconmoTHOM TeMiieparype. Pabora BHEIIHEN CHIlbl, H3MEHSOIENH 00BEM rasa

paBHA A =paV  Pagora camoro rasa, TJe p - JaBjieHue raza. [IepBbiii 3aKoH
TEPMOJIUHAMUKHU : ”3BMEHEHUE BHYTPEHHEN YHEPTUU CUCTEMBI IIPU Nepexojie e€ u3
OJIHOTO COCTOSIHHS B IPYrO€ PaBHO CyMMe paOOThl BHEIIIHUX CHJI U KOJIMUECTBA
TemnoThl, nepeaansoro cucreme: AU = A +Q

BHyTpeHHsis1 sHEpTUsi CUCTEMBI TeJl U3MEHSIETCS TIPU COBEPIICHUH PadOThI U MPU
nepeaye KOJIMYeCcTBa TEIJIOTH. B Kak10M COCTOSIHUU cucTeMa o0JagaeT
ONPEICIIEHHON BHYTPEHHEN SHEPTUEH.

Buasl nzonpoueccon: 1. M3oTepMudeckuil - BHyTPEHHSSI SHEPTUs HE MEHSIETCS; 2.
N30xopHBIi — 00bEM raza He MEHSIETCS ¥ IOATOMY padoTa ra3a paBHa HYIIIO;
3.1300apHbIi-TIepe1aBaeMoe ra3y KOJIMYEeCTBO TEIUIOTHI UAET Ha U3MEHEHHUE €T0
BHYTPEHHEW SHEPTUM U HA COBEPILICHHUE PAaOOThI MPU OCTOSHHOM JaBJICHUH; 4.
AnmnabaTtHpIi — pU a1nabaTHOM MPOIECCE KOIMYECTBO TEIUIOTHI PABHO HYJIIO.

Xoxa pabdoThI:

3agaua:

[Tpu yBennuenuu nasnenus B 1,5 pasa o0beMm raza ymensimics Ha 30 mi. Haiitu
MEePBOHAYATLHBIN 00BEM.

Jlano: Pemenue.

BV =P,V —-AV);
B = B -A7)

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

Haiitu: V . Otset: V = 90 mir.


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

Coaep:xkanue oT4yeta, popMa U NPABHIA 0(POPMJICHUSI OTYETA O BHINOJHEHHOM
pabote: yctHOe cooOienue. [loaroroBka yctHoro coobmienus. OneHka peieHHbIX
3ajad.
enb paboThI:
- HAy4HUThCS CaMOCTOSITEJIEHO noa0upaTh uH(pOopMaIuIo,
CUCTEMATU3UPOBaTh U OPOPMIIATH B BUI€ COOOIIEHUS 10 3aJaHHOU TeMe;
- HOJIYYUTh ONBIT YMEHUS MyOJIUYHO BBICTYNATh.

3aganussi u  Bompochl s (GOpMHUPOBAHMA W KOHTPOJSI  BJIAJCHUA
KOMIIeTCHMSIMH.

3ajaHns K pelieHnIo:

1. Ha ckosibkO M3MEHUTCS BHYTPEHHsIs1 sHeprus renus maccor 200 r mpu
yBenuueHuu TeMuneparyphl Ha 20° C?

2. Kak u3MeHsieTcss BHYTPEHHSISI SHEPTHsI OJTHOATOMHOTI'O ra3a IMpH U300apHOM
HarpeBaHUU? MPU U30XOPHOM OXJIAKJICHUH ? TIPU U30TEPMUUYECKOM COKATUH ?

3. Kakyto paboty coBepmi Bo3nyx maccoid 200 1 npu ero nzo6apHoMm
HarpeBanuu Ha 20K? Kakoe koi1ruecTBO TEIJIOTHI €My IIPH 3TOM COOOIINITN ?

4. JIns n300apHOTrO HarpeBaHMs ra3a, KOJIMYECTBO BemiecTBa KoToporo 800 MoJb.
Ha 500K emy coob6mmiu koaudecTBo Teriotsl 9.4MJIx. Onpenenuts padboTy raza
U TIpUpaIieHNe ero BHYTPEHHEH SHEPTUH.

5. O6BéM Kucopozaa Maccoii 160 r, Temneparypa xkotoporo 27° C, npu n306apHOM
HarpeBaHUM yBenuduiicsa BaBoe. Halitu paboTy ra3a mpu paciuimpeHum.

6.Ckonpko poB Hano cxkedb B reuke ¢ KITJI 40%, uto6s! momyunts u3 200 kr

cHera, B3aToro npu Temneparype -10° C, soxy npu 20° C?

IIpakTuyeckas padora Ne 7
Tema 3anaTHSA: JIEKTPUYECKOE MOJIe.

Ieab padOTHI: 3aKPENUTH NOJIYUYCHHBIE TEOPETUUECKNE CBEICHUS 110 TEME
pElIeHreM 3a71a4, BIpaboTaTh MPAKTHYECKUE HABBIKU IO PEIICHUIO 3a/1a4.

TeopnaneCKaﬂ 4acTb



[Tpu moxoe 3apsAa0B UX B3aUMOACHCTBHE HA3BIBAIOT AJIEKTPOCTATHIECKIM
(onexTpuueckum). [Ipu IBHKEHUU 3apsIIOB UX B3aMMOJCHCTBHE OyIeT OTIHMYATHCS
OT 3JIEKTPOCTATUYECKOT0. [l0MOTHUTEIbHOE B3aUMOIEHCTBHE 3apsI/I0B,
00yCTIOBIIGHHOE UX JIBI)KEHUEM, Ha3bIBA€TCS MAarHUTHBIM. B o0miem cinyyae npu
IBW)KCHUU 3apsI0B UX B3aUMOJICHCTBHE SIBISIETCS DIEKTpOMarHuTHeIM. Cuiia
B3aMMOJCHCTBHS IBYX TOUCYHBIX IICKTPUUECKUX 3aPsI0B MPSMO
MPOMOPIIMOHATIbHA BEIMYMHE 3apsI0B M 0OpaTHO MPOMOPIHOHAIIbHA KBaAPaATy
pacCTOSTHUS MEX]Ty HUMHU.

K 4,4,

r* |, Tae qq - BenuunHa nepsoro 3apsaa (Ki), q, - BenmmuuHa BTOPOTro
3apsana (Kn), r - paccrosinue mexay 3apsaamu (M), k - koagunuent
nponopuuonansHoctr (K = 9-10° H-m? / Kir?).

YcnoBust st BRIMOTHEHUs 3akoHa Kyona:
1. JIoyKHBI OBITH TOYCUHBIC 3aPSJIbI
2. 3apshKeHHBIE Tella JTOJDKHBI OBITh HETIOBUKHBIMHU.
Hanpsi>keHHOCTB AJIEKTPUYECKOTO TOJIS paBHA OTHOIICHUIO CHITBI, C KOTOPOH ImoJie
JICHCTBYET Ha TOYCUHBIH 3aps/l K 3TOMY 3apsiiy.
. F

F:

q.
OJIEKTPOEMKOCTD
- XapaKTepU3yeT CIIOCOOHOCTH ABYX MPOBOJIHUKOB HAKAILJIUBATD ANEKTPUUECKUI
3apsia.
- He 3aBucHUT OT 1 U.
- 3aBUCHUT OT T€OMETPUUYECKUX Pa3MEPOB MPOBOAHUKOB, UX (DOPMBI, B3AUMHOTO
PACIIONIOKEHHS], DIEKTPUIECKUX CBOWCTB CPEABl MEXKAY TPOBOIHUKAMH.

C = ((’ = const

q q
U P =9

Enunannst usmepenns B CU: (@ - dapan )

9JIGKTPOGMKOCTI> IIJIOCKOI'0O KOHACHCATOpa

8805
d

BrutroueHne KOHIEHCATOPOB B DJIEKTPUIECKYIO IETTh MapaieIbHOE U
MOCJICTIOBATEIHLHOE

Torna o6mas anexkrpoeMkocTs (C):

MIPY MapauIeIbHOM BKIIFOUCHHUH

C=

C=C, +C,

IIpH MOCJIICAOBATCIbHOM BKIIOUYCHNHA



gy 1
(o * C| i Cg 2
OHEPI'MA 3APS)KEHHOI'O KOHAEHCATOPA
Konpencarop - 370 cuctema 3apspKeHHBIX TNl U 001a/1aeT SHEPTHUEH.
OHeprust J1t000ro KOHJEHCaTopa:
2

W= cu? _q

17 98

DHeprusi KOHACHCATOpa paBHA paboTe, KOTOPYIO COBEPIIHUT AIIEKTPUIECKOE TI0JIe
npy COJNMKEHHUH TJIACTHH KOHJIEHCATOpa BILIOTHYIO,

WM paBHA paboTe MO pa3IeTCHHUIO MOJI0KUTEIBHBIX U OTPHUIIATEIBHBIX 3apSA0B ,
HEOOXOAMMOH TIpH 3apsiAKe KOHIEHCATOPA.

Xox padoThI:

3agaya. C xako cUJIOi B3auMOAEHCTBYIOT /iBa 3apsiaa 2 o 10 uKu,
HaXOJSIINeCs Ha pacCTOSTHUU 3 CM JIpYT OT Japyra?

Jlano: Pemrenue:
I |24 H-m? 10-Ka-10°Kn
=10 uKn= 10" Ku; F=k—= =9.10° ——. —=
r=3cm= re K™ (3107)
=3.102 m. =10"H=1wmH.

Haiitu F.

Otset: F'=1 MH.

Conepxanue oruera, GpopmMa u npaBuiia 0popMIIeHUST OTYETA O BHINOJIHEHHOMH
pabore: yctHOoe coobmienue. [loaroroBka yctHoro cooduienus. OneHka peleHHbIX
3a/ad.
[ens paGoThI:
— HAy4YUThCS CaMOCTOSITEJIbHO o10MpPaTh nHpopMamuio,
CUCTEMaTU3UPOBATh U OPOPMIISTH B BUIE COOOIIECHUS 110 3a/IaHHON TEME;
- MOJIYYUTh OTIBIT YMEHUS IMyOJIUIHO BHICTYIIATh.

3aganus M Bompochl s (GOPMHUPOBAHMS M KOHTPOJIS  BJaJeHUs
KOMIETEeHIUSIMHU.

3amaHusl K pelieHuIo:

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

B3aMMOJIEMCTBYIOT ¢ cuioit 9 mH?


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

2. Bo ckonbKko pa3 cuiia 3JIEKTPUUECKOr0 OTTAIKUBAHUS MEXTY ABYMS
AJEKTPOHAMU OOJIbIIIE CHIIBI KX TPABUTAIMOHHOTO MPUTSKEHUS IPYT K
apyry?

3. B HekoTopoii Touke nosist Ha 3apsan 2 HKi netictByet cuia 0,4mkH. Haiitu
HaIPsHKEHHOCTD TIOJISL B OTOU TOYKE.

4. C KakuM yCKOPEHHUEM JIBHKETCSI DJICKTPOH B T0JI€ HANPSHKEHHOCTHIO
10xkB/m?

5. Tlnomanp KaxmIoi MIacTHHEI IIOCKOTo KoHaeHcaropa 401 cm? . 3apsan
mactuH 1,42 mxKi. HaliTu Hanpsok€HHOCTH MOJIS MEXTY TUTaCTUHAMH.

6. Bo ckosbKO pa3 u3MEHUTCS EMKOCTb KOHJICHCATOPA MPU YMEHbBIIICHUU
paboueii mIonaau MIaCTUH B 2 pa3a U YMEHBIICHUH PACCTOSHUS MEXKTY
HUMHU B 3 paza?

7. TInockuii KOHIEHCATOP COCTOUT U3 ABYX IUIACTHH IUIOMAab0 S0cm?
Kax1as. Mex 1y macTHHaMHU HaXOJIUTCs cJior crekna. Kakoit Hanbompni
3apsii MOKHO HaKOMUTh HA ’TOM KOHIEHCATOPE, €CIIH NPHU HANPSHKEHHOCTH

noJisi I0OMB/M B cTekiie mpoucxoaut mpo0oit koHaencaropa?

IIpakTuyeckasi padora Ne 7
Tema 3ansaTHsI: 3aKOHBI OCTOSTHHOT0 TOKA. JJIEKTPUYECKUH TOK B
Pa3JIMYHBIX Cpeax.

]_le.]'lb paﬁOTI)I: 3aKPCIIUTD IMOJYUYCHHBIC TCOPCTUUCCKUC CBCACHHA 110 TCMC
PCUICHUCM 3aaa4, BI)Ipa6OTaTI> IMPAaKTHYCCKUC HABBIKH 110 PCUHICHUIO 3a1a4.

TeopuTHyeckast 4acTh

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

conpomueénenuio.
I U
R

3nech | — cuma Toka B yuactke nenu, U — HanpskeHre Ha 3ToM ydacTke, R

— CONPOTHUBIICHUE yJacTKa.
3akoHa OMa JJ1s OJTHOW LETH - CUId MoKa npsamo nponopyuoranvra cymme IC
yenu, u 06PAMHO NPONOPYUOHATILHA CYMME CONPOMUBTIEHUL UCTIOYHUKA U Yenu



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

" r+R
DIIEKTPUUYECKUN TOK - 3TO YHOPSIAOUEHHOE JBUKEHUE 3apsKEHHBIX yacTull. Cuia
TOKa paBHA OTHOLIEHHUIO 3apAJ1a, IEPEHOCUMOE Yepe3 MOMEPEUYHOE CEUEHNE
MPOBOJHUKA 332 UHTEPBAJ BPEMEHHU, K 3TOMY UHTEpBaly BpeMmeHu. Eciu cuna Toka
CO BPEMEHEM HE MEHSIETCSI, TO TOK Ha3bIBAETCS MOCTOSAHHBIM. [[7151 BOBHUKHOBEHUSA
Y CYIIECTBOBAaHMS AJIEKTPUUYECKOIO TOKa B BemecTBe. Heob6XxoaumMo, BO-NEePBHIX,
HaJIU4re CBOOOIHBIX 3apsSXKEHHBIX YaCTHIl;, BO-BTOPHIX, HEOOX0AMMa CHUJIa,
JNEUCTBYIOIIAS HAa HUX B ONPEAECIEHHOM HanpasieHuu. Ha 3apsKeHHbIE YaCTHULIbI

NeNUCTBYeT AeKTpruueckoe mnoje ¢ cuioin F=gE. ConpoTuBieHue mpoBoHUKA
[

S. Eqununa conporusnenust — OM. 3akon Oma juist yyactka nenu: [=U/R.
IIpu ynops104eHHOM JBUKEHUH 3apSKEHHBIX YaCTHULL AJIEKTPUYECKOE MOJIE

coBeplaeT paboTy, e MPHHSTO HA3BIBATH PabOTOl Toka. PaGora Toka A = [UAL |
MOoOITHOCTh TOKA paBHA OTHOIIECHUIO pa0OThI TOKA 32 BPEMS K 3TOMY HHTEPBATY

-

A . U
P=—=IU=I"R =—
BPEMEHH. at R

Xox pa0doThl.

B npoBoanuke conpotusienneM 2 Om, noaxiao4eHHOM K anemeHTty ¢ D/1C 1,1 B,
cuna Toka pasHa 0,5 A. KakoBa cuiia Toka mpy KOPOTKOM 3aMBIKAHUU dJIeMeHTa?

Jlano: Pemenue.
R=2 Om
—IR :
S E .8 L d___LIBOSA .o

_ R+r I r ¢—IR 11B-05A-20m

e=1,1 B

I =0,5A

Haiitu 3. OtBeT: I3 =5,5 A.

Conepxanue oruera, GpopmMa 1 npaBuiia 0popMIIeHUSI OTYETA O BHINMOJIHEHHOM
padorte: yctHoe coobtienue. [loaroroBka yctHoro cooomienus. OneHkKa peneHHbIX
3a/ad.
[ens paGoTsI:
- HAYYHUTHCS CaMOCTOSTEIBHO no0upaTh HH(pOpPMAIIHIO,
CUCTEMATU3UPOBATh U O(DOPMIISITH B BUJIE COOOIIEHUS 10 3aJaHHOMN TeME;
— MOJIYYUTh OMBIT YMEHHUS MyOJIUYHO BBICTYATb.


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 u Bompochl A (GOPMHUPOBAHHMS W KOHTPOJS  BJIAJCHUS
KOMIIeTCHLIMSIMH.

3ajaHus K pelIeHHI0:

1. Ob6moTtka peoctara conpoTuBiieHrneM 84 OM BBINIOJHEHA U3 HUKEITMHOBOM
IIPOBOJIOKH C IIOMIAABIO ONEpedHoro cedenus 1 mm? . Kakosa quHa
IIPOBOJIOKH ?

2. KakoBa HanpspkEHHOCTD TMOJIS B AJIIOMUHUEBOM IIPOBOAHUKE ceueHue 1,4
MM ripH cunie Toka 1 A?

3. Kucrounuky ¢ 31C 12 B u BHyTpeHHUM conpoTuBieHueM 1 Om
NOJKIIOYEH PEOCTAT, CONPOTUBIIEHHE KoToporo 5 Om. Halitu cuny Toka B
LENU ¥ HANpsDKEHUE Ha 3a)KMMax UCTOYHUKA TOKA.

4. Tlpu nuTaHuu JaMIOUYKH OT 3nieMenTa 1,5 B cuia Toka B nienu pasHa 0,2 A.
Haiitu paboTy CTOpOHHUX CHIJI B 3JIeMEHTE 3a | MUH.

5. DruextpoaBuraTeiab MOABEMHOTO KpaHa padoTtaer o HanpsikeHuem 380 B,
IIPU 3TOM cHJIa ToKa B ero ooMoTke paBHa 20 A. Kakos KII/[ yctanoBKkH,
€CJIM Tpy3 Maccoi 1T kpaH mogHuMaeT Ha BhicoTy 19 m 3a 50 c?

6. TposnetiOyc Maccoii 11 T IBHXKETCS paBHOMEPHO CO CKOPOCTHIO 36 KM/U.
Haiiti crty Toka B 0OMOTKE JABUTATENS, €CIIM HanpsikeHrue paBHo 550 B u

KITJI 80%. Koaddurment conporurnenus npmwkennto pasex 0,02.

IIpakTuyeckas padora Ne 8
Tema 3ansaTusi: MaruuTHoe noJie. JJIeKTPOMATHUTHAS UHAYKIUA.

eab padOTHI: 3aKPENUTH NOJIYUYECHHBIE TEOPETUUECKNE CBEICHUS 110 TEME

PCHICHUCM 3aaa4, Bpr&ﬁOTaTB IMPAaKTHYCCKUC HABBIKH 110 PCHICHUIO 3a1a4.

TeopuTHyeckasi 4acTh

Cuna, deticmsyrowuas co CmopoHbl, MA2HUMHO20 N0 HA NPOBOOHUK C NMOKOM,
NpAMO NPONOPYUOHANbHA CUNe MOKA. OUHe NPOBOOHUKA 6 MASHUMHOM Noje U
NepPneHOUKYIAPHOL COCMAsIAoulell 6eKmopa MAeHUMHOU UHOYKYUU. ITO U €CTh
dbopMynrpoBKa 3akoHa AMIiepa, KOTOPbI 3anuceiBaeTcs Tak: Fa= | | B sin a.



Hampasienue cuiabl Ammiepa onpeensitoT Mo MPaBHITy
neBoi pyku. Ecau nesyro pyky pacnonoscums mak, ymoobsl
yemvipe  Naivbya  NOKA3LIBANU  HANpAGIEHUe  MOKd,
NepneHOUKYIAPHAS COCMABNAIOWAA BEeKMOPAd MASHUMHOLL
UHOYKYuU 6xo0una 6 Jaadonsb, mo omocHymsii Ha 90°
bonvwoll naney noxkaxcem nanpasieHue cuivl Amnepa (puc.

4).

A

B =Bsina.
Cwia,  nelcTByrOmas Ha JBHKYLIUHCA

Puc. 4

AJIEKTPUYECKUIN 3apsiJi B MarHUTHOM II0JI€, Ha3bIBaeTcs cuiou Jlopenya u paBHA
ITPOM3BEACHHUIO MOIYJIH 3apsAaa, MOAYJIS €10 CKOPOCTH, MOYJISI BEKTOPA MAarHUTHOM
VHAYKIUU W CHHYCa yIjla MEXKJAY BEKTOPOM CKOPOCTH U BEKTOPOM MAarHUTHOWU
VHIYKIUU:

F.=f| B sina

HaHpaBHeHI/IC CHUJIbI HopeHua JJIA ITOJIOZKHUTCIIBHOT'O
3apsijia ONpeaessieTCs 10 MPABHITY JICBOW PYKH: eCu Jiegyto
PYKU  pacnonodcums — makx, 4moodvl  CcoCmasniaiowas

MASHUMHOU UHOYKYUU B , NEPReHOUKYIApHAA  CKOpPOCMU
3apaoa, 6Xo0und 6 1a00Hb, d Yemvlpe 8blMAHYMbIX NAIbYA

ObLIU  HANPABNeHbl N0 OBUNCEHUIO  HOJOHCUMETbHO20
3apsaoa  (npomus O0BUICEHUS  OMPUYAMETBHO20), MO
omocHymulil Ha 90° 00abUWION naney yKadcem —HanpaeieHue Oelcmeyouel Ha
3apa0 cunvl Jlopenya F,.

- -

OnekTpuueckoe TIose JCHCTBYeT Ha  3apsn c cwoii F,=q-E.

CJ'IGI[OB&TCJ'ILHO, CCJIN CCTb M DJJICKTPHUYCCKOC II0JIC, M MAIHUTHOC IIOJIC, TO

CyMMapHas cwia F, JICMCTBYIOIIAsA Ha 3apsij, paBHa: F=F,, +F,.
PaccmoTpuM nBMXEHHME YACTUIBI C 3apsSOM ( B OJJHOPOJHOM MarHUTHOM

-

Tnojie g, HAIPaBICHHOM MEPICHANKYISIPHO K HAYaIbHOM CKOPOCTH YaCTHIIBI v.

F,=F,. CormacHoO 1 3akoHy  Hprotona
. 2 .
m-v =|q|'U'B- :}R=M
R la|-B

Bpems, 3a kotopoe wyactuia JAenaeT IOJHBIN
2r -R

000poT (meproa oOpaiieHus), paBHO: T =

MAarauTHbIM MOTOKOM 4Y€pe3 3aMKHYTBHIN KOHTYP TUIOIIA/IbI0 S HA3BIBAIOT
bU3NUECKyI0 BETMUNHY, PABHYIO MPOU3BEACHUIO MOyl BEKTOpA MAarHUTHOU
WHIYKIMKM B Ha TUIoma s KOHTypa S M Ha KOCHHYC yria a MKy HalpaBiIeHUEeM
BEKTOpPAa MarHUTHOM MHAYKIIMHA K HOPMAaJbIO K IUIomaan kourypa. @ = BS cos o
(puc. 3).

OnBITHBIM TTyTEM OBLJT YCTAHOBJIEH OCHOBHOM 3aKOH
AJEKTpOMAarHUTHON MHAYKIUK: I C nHAYKIUN B
3aMKHYTOM KOHTYp€ PAaBHA 110 BeJIUYMHE CKOPOCTH
U3MEeHEeHHs] MATHUTHOTO MOTOKA Yepe3 KOHTYP. & =




AD/At.

Puc. 3



Ecnu paccmatpuBath KaTyliky, COAEpKallyIo 7 BUTKOB, TO (hOpMYJia OCHOBHOTO
3aKOHA AIEKTPOMArHUTHON MHIYKIMK OYyJeT BBITIISACTh Tak: & = n AD/At.
Enununa usmepenus marautHoro notoka @ — sedep (B6): 1B6 =1B - C.
HHoykyuoHnnolil mox umeem maxkoe HAnpasieHue, npu KOmopom e20 MacHUmHoe
noJjie cmpemumcs CKOMRHEeHCUpoB8amsv U3MeHeHUe GHeUHe20 MACHUMHO20 NOMOKA
yepesz KOHMyp.

SIBneHre caMOMHAYKIUH 3aKiatouaetcs B nosisiiennu JJ1C UHAYKIIMY B caMOM
MIPOBOIHUKE MPU U3MEHEHHUH TOKA B HEM.

IAC caMOMHAYKIUH NPAMO NPONOPLUMOHAIBLHA CKOPOCTH U3MEHEHUsI TOKA B
npoBoaHukKe. § = -L Al/At.

Koaddunment nponopiimoHanbHOCTH L Ha3bIBAIOT HHAYKTUBHOCTBIO.
NHayKkTHBHOCTH — 9TO BelnunHa, paBHas JJ|C caMOMHIYKIIUU PU CKOPOCTH

MU3MEHEHHS TOKa B MpoBoAHKKE 1 A/c. UHIyKTUBHOCTH n3Mepsietcs B reupu (I'H).
1Ta=1Bc/A.

Xoxa padoThlI.

3agava 1.

JlaHo: Pemenue.

B=10MTn=0,01 Tx,

Pl peelife mete F = BILSIn0=0,01 Tx - 50 A - 0,1 M
o= 90°. STn90° = 0,05 H.

Haiitu F. OtBer: F=0,05H

3agaua 2.

Jlano: Pemienue.

At=5mMc=510"c, A .
AP D, -d 9-10°B6-4107B6 _

@, =9 MB6 =9:10° BG, ==t 105
@, =4 MB6 =410 > B6. 1B
Haiitu e. Ortser: ¢ = 1 B.

Haiitu |s. OtseT: I3 =55 A.

Conepxanue oruera, GopmMa 1 npaBuiia 0popMIeHUST OTYETA O BHINMOJIHEHHOM
paboTe: yctHOe coobmieHue. [loaroroBka yctHoro coodmenns. OneHKa pemeHHbIX
3amad.
[enp paOoTHI:
— Hay4YUThCS CaMOCTOSITEJIBHO noaOupaTh uHpopMmaiuio,
CHUCTEMATU3UPOBATh U OPOPMIISITH B BUIE COOOIICHUS 110 3a/IaHHON TEME;



— IMOJIYYUTD OIIBIT YMCHUSA Hy6JII/I‘-IHO BBICTYIIATh.

3aganuss M Bompochl A (GOPMHUPOBAHHMS W KOHTPOJIA  BJIAJCHUS
KOMIIeTCHLIMSIMH.

3ajaHus K pelieHnI0:

1.

IIpsAmoit npOBOAHUK IMHON 15cv MOMENIEH B ONHOPOAHOE MarHUTHOE I0JIE C

naaykuuedn 400 mTn, HampaBIE€HHOW MEPNEHAMKYJISAPHO HANpPABICHUIO TOKA.

Cuita Toka, MPOTEKAKOUIEr0 MO MPOBOJHUKY, 5A. Haittm cuny Awmrmepa,
JIEUCTBYIOILIYIO Ha IPOBOJIHUK.
Ha npsmonuHenHbli  NPOBOAHUK  JJIMHOM 40 cm,  pacmonOKEHHBIN

NEPNEHAUKYISPHO JIMHUSAM MHAYKUWA OJHOPOJAHOTO MAarHUTHOTO TOJIf,
nericteyet cuna 0,12 H . OnpenenuTs MarHUTHYIO UHAYKIHUIO, €CJIM CUJIa TOKA B
npoBOAHUKE 3 4.

ONEKTPOH JBHXKETCS B OJHOPOJHOM MArHUTHOM MOJI€, MOAYJIb HHAYKIUHU
koToporo B = 0,05 Tn, nepneHauKyIsIpHO JIMHUSIM MarHUTHOW MHAyKuu. Ero

ckopocTh V = 107 m/c. Haiizure BpemMs 0HOTO 060pOTa SIEKTPOHA.

DNEKTpOH JBHXKETCS B OAHOPOAHOM MAarHUTHOM TIOJIE CO CKOPOCTBIO,
HaIlPaBJICHHOW NEPNEHANKYISIPHO BEKTOPY MAarHUTHOM MHAYKIMU U PaBHOM 5 -
10% m/c. Monyns BekTopa MaruutHoi mHaykuuu 0,02 Tn. Uemy paBHa cuia
Jlopenua? Onpeaenute pagnyc OKpy>KHOCTH, 10 KOTOPOU JBHKETCS JIEKTPOH.
MarunutHbiit motok 40 MB0 depe3 KOHTYp yMEHbIIIaeTCsl PABHOMEPHO 0 HYJIA 3a
0,02 c. Onpenenute SAC UHAYKIIMU U CUITy TOKA, BOSHUKAIOIIYIO B KOHTYpE,
€CJIM CONPOTUBIIEHHE KOHTYpa 5 OM.

BoeluncnuTe 3HEprut0 MarHUTHOTO MO KaTYIIKU, UHIYKTUBHOCTh KOTOpOi 0,8
I'n ipu cuite Toka 4 A.

Karymka n3 200 BUTKOB HAXOJAUTCA B MAarHUTHOM IIOJI€, MHAYKIIUS KOTOPOTO
paBHOMepHO yBenmmunBaercs oT 1 10 5 T 3a 0,1 ¢. Onpenenure SAC uHIyKINH,
BO3HUKAIOIIYIO B KAaTYIIKe, €CJIU MIomas BuTka 0,6 cM?,

IIpakTuyeckas padora Ne 9
Tema 3ansaTus: MexaHuYecKue KOJeOaAHUS M YIIPYIrUe BOJHbI.

eab padOTHI: 3aKPENUTH OJIYUYCHHBIE TEOPETUUECKNUE CBEICHUS 110 TEME

PCHICHUCM 3aaa4, Bpr&ﬁOTaTB IMPAaKTHYCCKUC HABBIKH 110 PCHICHUIO 3a/1a4.

TeopnaneCKaﬂ 4acTb

Konebanusi, paccmatpuBaeMble B pazjeiie «MexaHukay, Ha3bIBalOTCS

MCEXaHUYCCKHMMU, IIPHU KOTOPBIX PACCMATPUBAIOTCA U3MCHCHUA HOJ'IO)KCHHfI,



CKOPOCTEH, YCKOPEHUH U YHEPTUM KaKUX-THOO0 TN UM 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

Cuny, noa 1elcTBUEM KOTOPOU MPOUCXOAUT KOJieOaTeIbHBIN MPOLIECC, HA3BIBAIOT
BO3BpALIAIOLIEH CUJION.

HpOCTGIZHIPIM BHAOM IICPHUOJNICCKUX KoJicOaHM SIBIISIOTCS TapMOHHWYCCKHUEC

KOJ'I€6aHI/ISI, MPpOUCXOaAIINEC 110 3aKOHY CUHYCa WJIN KOCUHYCA.
FapMOHI/I"ICCKaSI KoyicOaTeIbHast CUCTEMA (CI/ICTCMa TCJI, COBCPIIAIOIINX

KOJ'I€6aHI/I}I) OOBIYHO UMEET OJHO ITOJIOKCHHUC, B KOTOPOM MOKCET Hp€6LIBaTL CKOJIb

YToaHO JOJI'O — IOJIOKCHUC PABHOBCCHUA 0.

OTKJIOHEHHS OT TMOJIOKEHUSI PABHOBECHUS HA3bIBAIOT CMEIICHUEM, M 0003HAYAETCS
X, a Hanbombiiee cMmemnienne (Touku B wim C) Ha3bIBaeTCS aMILIUTYIOU
Kosnebanus u o0o3HavaeTcs A.

[lepuonuueckue kKoaeOaHUs COBEPIIAIOTCS UKINYHO. J[BIDKEHHE B T€UCHUE
OJIHOTO IMKJIa (KOT/a TeJo, POl BCe MPOMEKYTOUHbIE MOJIO0KEHUS,

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

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

(o6o03navaercs T). Ecnu Teno 3a Bpems t coBepIraeT N mogHBIX KOJIEOAHH TO

=y
Y HA3bIBAETCS YACTOTOM KoseOanuit. Uncio kojicbanuii 3a 27

1
T= —
t

2|~

1
,aT




C/IMHUIL BPEMCHH HA3BIBACTCS IIUKIMYECKOH (KPYTroBOit) 4acTOTOM W 0003HAYaeTCs

o mW=27TW
MaremaTtuueckas 3aluch rapMOHUYECKOTO KOJICOAHUS:

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

rae P~ ®1F Po_ pasa konebanus (pusnueckas BeIMUMHA, ONPe/IENAIOLIAs

II0JIOJKEHHE K0Jie0aTeIbHON CUCTEMBI B I[aHHBII\/’I MOMCHT BpeMCHI/I),(po — HadaJIbHas

¢daza xonebanus
[TpocTelnumMu KoaeOaTeIbHBIMU CUCTEMaMU SIBJISTIOTCS :

a) MaTEeMAaTUYECCKUN MASITHUK — MaTtcpualibHasa TOYKaA, IIOJABCHICHHAA Ha HEBECOMOM

HepaCT}DKI/IMOﬁ HHUTHU 1 COBCPpIIAOIIasa KOJICOaHMS I1onq I[GI;'ICTBI/ICM CHJIBI TAXKCCTH.

[lepuon koneGanus onpeaenseTcs ypaBHEHUEM:

T=2n E

5.

ITepuon T 3aBUCHUT JUIb OT IJIUHBI MAaATHUKA U MECTOMOJIONKEHUS (yAaIEHHOCTH

OT LIEHTpa 3eMJIU WIH JIPYroro HeOeCcHOro Tefa), KOTOpOoe OMpeaesieTcs

M
8= Tr—g
BEJIMYMHON YCKOPEHUS CBOOOIHOTO A ICHHS ;

0) OpY>KUHHBIN MasTHUK — MaTepHaIbHAs TOYKA, 3aKPETUIEHHAS Ha a0COIIOTHO

YIPYTOU Ipy>KUHE.
[lepuon konebanus onpenenseTcs ypaBHCHUEM: .

m
T=2m |—
K

KaxoBa macca rpy3a, koneOmromierocst Ha mpyxuHe xectkocTsio 0,5 kH/m, ecim pu
aMILTUTY 1€ KoJieOaHuii 6 CM OH MMeeT MaKCUMAaJIbHYIO 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?  koe? x° x V
k =0,5xH/™M = 500 H/m, 2 2 v? v
=5 — 2
x=6 om =006 a1, =500 T [ 20 M| 202
v =3 Mm/C. 3m/c
Hatitu: m OtBer: m = 0,2 kr.

3aganussi u  Bompochl A1 (GOPMHUPOBAHMS W KOHTPOJIS  BJIAJCHUS
KOMIICTCHMSIMH.

3ajaHns K pelieHnIo:
1.HaiiTu maccy rpy3a, KOTOpbIi Ha MpykuHe xEcTkocThio 250H/M nenaet 20

Kosebanuii 3a 16 c.

2. I'py3, nonBemnieHHbIi Ha npyxuHe xEécTkocThio 600H/M, coBepiaer
rapMoHH4ecKu kojiebanusi. Kakoil momxHa ObITh )KECTKOCTh MPYKUHBI, YTOOBI
YyacToTa KojeOaHuii yMeHbIIuiIach B 2 paza?

3. [IpyxunnbIit MagsTHUK Maccoi 0,16 Kr coBepiaeT rapMOHUYECKUE KoeOaHus.
Kaxoii nomkHa ctaTh Macca 3TOro MasiTHUKA, YTOOBI Mepro/1 KojieOaHu
yBEeJIHUUIICS B 2 pa3a?

4. Kak u3MeHUTCS Iepro]] KoieOaHuii MaTeMaTH4eCKOro MasiTHUKA, €CITH JITTUHY
HUTU YBEJIMYUTH B4 pa3a, a Maccy rpy3a yMEHBIIUTH B 4 paza?

5. Pri6osoB 3ameTwut, uto 3a 10 ¢ morutaBok coBepint Ha BosiHax 20 koyebanuii, a
PacCTOsSTHUE MEXTY COCEIHUMHU rpeOHsIMH BoJIH 1,2 M. KakoBa CKOpOCTh
pacrpoCTpaHeHUs! BOJIHBI?

6.11o MOBEpXHOCTH KUAKOCTH PACIIPOCTPAHSIETCS BOJIHA CO CKOPOCTHIO 2,4 M/C ipr
gactote 2 ['ii. KakoBa pasHocTs (a3 asist Touek, Jiexalux Ha OJTHOM JIyde
OTCTOAIINX APYT OT Apyra Ha 90 cm?

7. ITpu cBOOOAHBIX KOJEOAHUSIX MPY>KHHHOT'O MasTHUKA MaKCUMaJbHOE 3HAYCHUE
ero noTeHuHaIbHOM 3Hepruu 10 /[>x, MakcMMallbHOE 3HAYEHUE €T0 KUHETUYECKOU

sHeprun 10 [Ix. KakoBa monHas MexaHu4decKasi JHEPIrus rpy3a U NPy >KUHbBI?

IIpakTuyeckas padora Ne 10
Tema 3anaTHSA: DJIEKTPOMATHUTHDbIE KOJIE€OAHUA U BOJIHBI.



]_[eJII) paﬁoTbIZ 3aKPCIIUTD ITOJYUYCHHBIC TCOPCTUICCKUEC CBCACHMSA 110 TCMC

PEIICHUCM 3aaa4, BBIpa6OTaTB IMPAKTUYCCKHUC HABBIKH 11O PCHICHUIO 3a1a4.

TeoputHyeckas 4acTb

S Ilpu pacnipoCTpaHEHUH 3IEKTPOMArHUTHOMN BOJIHBI
BEKTOPBI HAIIPSPKEHHOCTH £ 1 MarHUTHON MHIYK-
1y B neprnenauKkyaspHbl HanpaBISHUIO
pacnpocTpaHeHHs! BOJIHBI U B3AUMHO
NEePHEeHIUKYISPHBI MEXKY co00i (puc. 2).
B03MOXXHOCTB MPaKTUYECKOTO MPUMEHEHHS JIEeK-
TPOMAarHUTHBIX BOJIH JJIsl YCTAHOBJICHUS CBSI3H 0€3

Puc. 2 MPOBOJIOB MPOJIEMOHCTpUpoBai 7 mast 1895 r.
pycckuit ¢pusuk A. Ilomos. DTOT AeHb cunTaETCS

JTHEM POXACHUS paauo. /s ocyliecTBiIeH s pauoCBsI3H HEOOXOAMMO

o0ecrneyuTh BO3MOKHOCTD U3JIYyYEHHS DJIEKTPOMAarHUTHBIX BOJIH. Eciu

AJIEKTPOMArHUTHBIE BOJIHBI BO3HUKAIOT B KOHTYPE M3 KaTYIIKU U KOHJEHCATOpa, TO

NepEeMEHHOE MarHUTHOE T0JIE OKa3bIBAETCS CBA3AHHBIM C KaTYIIKOM, a

NEPEMEHHOE 3JIEKTPUUECKOE MOJIE — COCPEIOTOUCHHBIM MEXKAY INIACTUHAMU

KoHAeHcaTopa. Takoil KOHTYp Ha3bIBAaETCs 3aKPBITHIM (puC. 3, a).

3aKpbITHIN KOJIEOATENbHBIA KOHTYP MPAKTUUECKH HE U3TYYaeT dJIEKTPOMarHUTHbIE

BOJIHBI B OKPY’KaroIllee IPOCTPAHCTBO. ECIIM KOHTYp COCTOUT U3 KaTYIIKU U JBYX

IUTACTHH IIJIOCKOTO KOHAEHCATOpa, TO MO/ YeM OOJIBIINM YIJIOM Pa3BePHYTHI ATU

TUTACTUHBI, TeM 00siee CBOOOIHO BBIXOIUT DJIEKTPOMArHUTHOE TOJIE B

OKpY’Karolee MpoCcTpancTBo (puc. 3, 6). [IpenenbHbIM clTydaeM pacKphITOro

K0J1e0aTeTbHOTO KOHTYpA SIBIISETCA YAAJIICHHUE IJIACTUH Ha MPOTHUBOIOI0KHbBIS

KOHLIBI KaTylmku. Takas cucteMa Ha3bIBaeTCA OTKPBITHIM K0JIe0aTeIbHbIM

KOHTYpPOM (puc. 3, B). B 1eiiCTBUTEILHOCTH KOHTYP COCTOUT U3 KaTYIIKH U

JUTMHHOTO TTPOBOJ1a — AHTEHHBI.

DHeprust U3ay4aeMbIX (MpY MOMOIIY TeHepaTopa He3aTyXalomuX KoJIeOaHwi)
AIEKTPOMArHUTHBIX KOJIEOAHU TIPU OJMHAKOBOM aMILTUTY 1€ KOJICOAHHI CUITBITOKA
B AHTEHHE NPONOPIUOHATIbHA YETBEPTOM CTENEHM 4YacToThl KoseOanuii. Ha
4acToTax B JECATKM, COTHM M JaXKe ThICSYM Tepll HHTEHCUBHOCTD
AJIEKTPOMArHUTHBIX KOJeOaHWW HUYTOKHO Maja. [losTomMy 1isi OCyIIECTBICHUS
paauo- W TEJIEBU3MOHHOM CBSI3M HCIOJB3YIOTCA JJIEKTPOMArHUTHBIE BOJHBI C
4acTOTOM OT HECKOJIBKUX COTEH ThICSAY Iepll O COTEH Merarepu.

St




IIpn mepemaue mo paguo pedd, MY3BIKM M JPYTMX 3BYKOBBIX CUTHAJIOB
NPUMEHSIOT  pa3iuyHble BHUABl MOJAYISLMU BBICOKOYACTOTHBIX (HECYILHUX)
koneOanuii. CyTh MOAYJSALIMH 3aKIIOYAETCSs B TOM, 4YTO BBICOKOYACTOTHBIE
KojeOaHus, BbIpaOaThIBAEMbIE TE€HEPATOPOM, H3MEHSIOT MO0 3aKOHY HHU3KOU
4acTOThl. B 3TOM M 3aKJIFOYaeTCs OJMH W3 NPUHLMIIOB paauonepenadu. pyrum
MIPUHIIUIIOM SIBJIsIeTCA OOpaTHBIN Mpolecc — AeTeKTHpPoBaHue. [Ipu panuonpueme
U3 TPUHATOTO AHTEHHOM IPUEMHHMKAa MOJIYJIMPOBAHHOTO CHUTHAJlAa HYXKHO
OT(QUIBTPOBATH 3BYKOBBIE HU3KOYACTOTHBIE KOJIEOAHUS.

3amaua.

KonebarenbHblil KOHTYp COJIEPKUT KOHIEHCATOP eMKOCThI0 800 nd u KaTymky
UHAYKTUBHOCTH MHYKTUBHOCTBIO 2 MKI'H. KakoB nepuosa coOCTBEHHBIX
KosjebaHui KoHTypa?

Jamo: Pomemms:

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

T-7?
OreeT: 0,25 [:MKC)

Conep:xxanue oryeta, Gopma u npaBuia 0popMiIeHUsT 0OTYETA O BHINOJHEHHOMN
pabore: yctHOe coobiienue. [loaroroBka yctHoro cooOuieHusi. OneHka pelneHHbIX
3a/1ad.
Ienb paboTHI:
- HAyYHUTHCS CaMOCTOSITEIILHO no10MpaTh nHpopmamuio,
CUCTEMAaTU3UPOBATh U OPOPMIIATH B BUIE COOOIIEHUS 10 33JJaHHOM TeMe;
- MOJIYYUTh OTBIT YMEHUS IMyOJIUYHO BHICTYIATh.

3aganuss M Bompochl A (GOPMHPOBAHMA M KOHTPOJSA  BJIaJeHHS
KOMIIeTEeHIUSIMHU.

3anaHus K pelieHuIo:

1. CurHan pagmonokaTopa BO3BpaTHiCS OoT oObekra uepes 3 - 10 c. Kakoe
paccTosiHAe 10 00beKTa?

2. Uemy paBHa JyIHA BOJIHBI, H3Ty4aeMOU MEPEIaTINKOM, €CIIA ITEPUOT
kone6anuii pasen 0,2 ¢ 10° ¢?

3. KakoBa anvHa BOJHBI TEJIIEBH3NOHHOTO CUTHANIA, €CJIA HECYIIasl YacToTa
pasua 50 MI'11?

4. OmnpenenuTe MEPUOJ U YACTOTY PaIUOIIEPEaTINKA, paOOTAIOIIETO HA BOJTHE
mmHoM 30 M.

5. Omnpenenute 4acCTOTY W JJIMHY BOJHBI PaIUONIEPEIATINKA, €CIIH TIEPHO]] €TO



>JIEKTPUYECKHX Konebanuii pasen 10 ¢
6. Ckoabko KoneOaHui MPOUCXOIUT B AIEKTPOMArHUTHOW BOJIHE C JJIMHOM
BostHBI 300 M 3a Bpemsi, paBHOe nepuoy kosiebanuii ¢ vactorort 2000 I'u?

IIpakTnyeckas padora Ne 11
Tema 3ausaTus: Ilpupoaa csera.

Ieab padoThl: 3aKpeNUTh MOJYYECHHBIE TEOPETUUECKHE CBECHUS 110 TEME

PEIICHUCM 3aaa4, BBIpa6OTaTB IMPAKTUYCCKHUC HABBIKH 11O PCHICHUIO 3a1a4.

TeopuTHyeckas 4acThb

’Kﬁfxﬁi&i&y}iﬁﬁ{:}iﬁ\ P K.Bd HTOBBIE CROTICTBA |
wo MA CBeTA  momm C‘neT — ITOTOK YACTULE! cBeTa |
frioron) | (HePﬁ“lHOC BELIECT Bd) ?"-W (IIpM M3IYIEHHU B |
e ;»imﬁnornouxm{un)

[_— - B Ay i =t am = g |

 Boamoeas | i | | DnekTpoMmarauTHas |
TEopus CBeTa r--- CBet — BOJHEL ;H--, TEOPHUs CBeTa :
,,,,, (Noitrency (MchBenn — XIX B. )

Ckopocrte ceera Bakyyme ¢ = 300000 km/c

3AKOH OTPAXXEHNA CBETA
D B !

. — YTOJI TIaBeH W1
c Y — VION NIPEROMICHH S
O6parnMOCTL X044
CBETOBBLIX fiy4deli

3AKOH NMPENOMNEHWA CBETA

— AC, CB, DE- B OIIHOHN TNIOCKOCTH

S]n o .
— i = A — OTHOCHTENBHBIA HOKA3ATESI b

sin
MPEeTOMIIEHHU A

v, — CKOPOCTDb CBeTa B 1 cpene

U, — CKOpPOCTH CBETA BO 2 cpedc

—AC, CB, DC -~ B OBHOHW [UVIOCKOCTH

n =

vy n, Lot

— = tr D1

n ==X ny U,

ER7)
? n < n,
cpena 1
OTTHYCCKH MCHEE NAoTHAS
AOCOIOTHLLA IMoaunoe orpaxenne

MoKa3aTeib [MpCNnoOMICHKUA

sin (10%%

' O, — DPEAeILHLIHE Yro
O Y MOJIHOTO OTPANKEHVS



OK—11.13) NUH3A

npo3pauHoe meno, 02PpanuverHoe cd)epuuecxmu HOBEPXHOCMAMU

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

A

I

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

F

. OF — $oKycHOe pacCTOsTHHE =y
I7TABHBIA POKYC TJIaBHBIA HOKYC
IIH'HS%)I ®Y® 4B — (oxanbHast IIOCKOCTb THH3bI (MHAMBLA)
OnTHvecKkasi CHIA JIMH3bI ITocTpoenue M306paKeHus B JHA3AX
. 1 - N N
P I T~
[D]= 1 amrp (auonTpus) 3.3 | 5
1 anTp — onrTHYECKas cuia > ’
NUH3BIC F=1M ¥ v
D >0 — nuH3a cobuparoras; D <0 — auH3a paccenBaromas
@opmyJia TOHKO# JIHH3bI JInneiinoe ysemmaenne an3bl ()
H |fl
1,1_1||1,1_, = H_W
d f fl|ld | h o |d|
2 H — BBICOTA N300paxeHus
h — BBICOTA IIpeaMeETa
F H
d S N
- :\ y:'. - \




3apauya. CBeua HaXOQUTCS HA pacCTOSTHUM 12,5 ¢M OT COOMpAFOIICH JIMH3HI,

onTUYecKas cuiia KoTopoit paBHa 10 antp. Ha kakoMm pacCTOSIHUM OT JUH3BI

MOJIyIUTCA U300pakeHne U KaKuM OHO Oynet?

Jlano: Pemenne

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

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

f-? f=1/2=0,5m OtseT: 0,5 M

3aganuss W BONPOCHI a1 (POPMHUPOBAHUS W KOHTPOJIS  BJAJAEHUS
KOMIIETEeHIMSIMH.

3amaHus K pelieHUuIo:

1.

JIy4 OT NOABOIHOTO UCTOYHHMKA CBETA MAJAET HA MOBEPXHOCTh BOJIBI O]
yriaom 25°. OnpenenuTe moj KakiuM yYTIIoM 3TOT JIyd BBIAJET B BO3IYX.
OnTuueckas cuia JUH3BI paBHa 5 anTp. Halinute pokycHoe paccrosiHue
JUH3BI.

Haiitu hokycHoe paccrosiHue, eciii ONTHYECKasi Cujia JIMH3bI paBHa 3,5 ANT.
Ha ckonpko onruueckas cuiia JIMH3BI ¢ POKYyCHBIM paccTosiuueM Fi = 0,5 m
OoJIbIIIe ONTUYECKON CHJIBI JIMH3BI C (OKYCHBIM paccTosinueM Fz2 = 100 cm?
Ha xakom paccrostHuu oT cobupatomie TuH3bI ¢ (OKYCHBIM pacctosiaueM 10
cM OyJIeT HaXOUThCS U300paKEHHUE MPEeIMETa, ECIHM caM MPEeIMET HaXOAUTCS
Ha paccTosinuu 20 cm?

CKOpOCTh pacIpoCTpaHECHHS Jyda >KelToro ceera B Bojae 225 000 km/c, a B
crekie — 198 200 xm/c. OmpenenuTh MOKa3aTeNb MPEIOMIICHHUS CTEKIJIA
OTHOCHUTEJIBHO BOJBI.

Csetr nnuHo#l BoiHbl 600 HM pacmpocTpaHsieTca B Bo3ayxe. Halitu nnuny

BOJIHBI B BOJC.


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

IIpakTHyeckas padora Ne 12
Tema 3anaTusa: BosHoBBIE CBOMCTBA CBeETA.

esab padoThI: 3aKPENUTH MOTYUYEHHBIE TECOPETUUECKHUE CBEICHUS IO TEME
pelieHrneM 3ajiay, BIpadoTaTh MPaAKTUUECKHUE HABBIKU 110 PEIICHUIO 3a/a4.
TeopuTHyeckas 4acTb

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

Onepiret HeloTona
bennlit

- C
n,=-= n=--
Kak ® Uy KD,
OHax B! \ /
g{B%E{apL U, >V, = N, >N, = IHCIEPCHSA
TI'oponckoit
Ciioman
* POoHaph
Wnrepdepennms ceera

nepepacnpedenerue UHMEHCUBHOCMU C8emda 8 Pe3yAbmame HAN0HCEHUSA
HECKOAbKUX KO2EPEHMHBIX CBEMOBBIX BOIH

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

Ad = d, —d, — pa3HOCTb X012 BOJIH

Yciaosne MAKCHMYMOB Ycaosue MunrMymoB
Ad=xk\ k=0,1, 2, ... X Ad=x(2k+1)L/2
'y
0

! \ I \
q [} ! \
s
\ 1 t
\ ]
\ ]
\ ]
5\ 7/
-

Jugppaxyun ceema - OTKIIOHEHUE CBETA OT MPSIMOJIMHEHHOTO PaCpOCTPAHEHUS B
cpeze ¢ pe3KUMU HeogHOpoAHOCTIMU. CiienyeT oOpaTuTh BHUMAaHUE HA TOT (aKT,
YTO sIBJICHUE JU(PaKIUU MPOSBISETCS B TOM, YTO MPU MPOXOKACHUU CBETOBOM
BOJIHBI B HEOJIHOPOJHOM Cpelie MPOUCXOAUT MepepacnpeiesieHie HHTEHCUBHOCTH -
MOSIBJICHHE MECT C OOJIbIIION MHTEHCUBHOCTHIO (MAKCUMYMOB) U MaJIOH



WHTEHCUBHOCTHIO (MUHUMYMOB). SIBieHue nudpaxuuu HabIr0aaeTCs A1l BOJIH
mo0oi ipupoibl. TpyaHocTu HaOI0AeHNUS AUGPAKIIUU CBETOBBIX BOJIH
3aKJIFOYAIOTCS B TOM, YTO BCJIEICTBUE MAJIOW JUIMHBI CBETOBOM BOJIHBI
nHTEep(EPEeHIIMOHHBIE MAKCUMYMBbI PacIioiaraloTcs O4eHb OJIU3KO IPYT K APYTY, a
WX UHTEHCUBHOCTH OBICTPO yOBIBAET.

ugppakyuonnasn pewemka - COBOKYIHOCTh NapaJUIeIbHBIX APYT APYTY IIeNeit
OJIMHAKOBOH IUPUHBI @ W PACIIOIOKEHHBIX HA OJJMHAKOBOM paccTossHuu b mpyr ot
apyra. Bennuunna d = a + b Ha3siBaeTcs nepuoom audpakimonHou perretku. [Ipu
paccMoTpeHHH TUGPAKIUK TUIOCKOM BOJHBI, MAJAIoIed MEPICHIUKYISIPHO
pelieTke, HEOOXOAMMO y4YHThIBaTh HHTepdhepeHnuio N  CBETOBBIX BOJIH,
MPOIICANIMX Yepe3 mequ. MakCHMyMbl cBeTa OyIyT HAOJIOIAaThCS MO yriom®,
OMPEIENAEMbIM YCIOBHEM

d sin (o= kh

rie K - mopsaok Mmakcumyma, & =0, +1, +2, . - yroa nudpakuuu.

Xox padoThl.
3anaua. /IBe korepeHTHbIE BOIHBI (HOIeTOBOrO cBeTa A = 400 HM TOCTUTAIOT

HEKOTOPOU TOYKH C pa3HOCThIO XoAa A = 1,2 MkM. UTO IpOU30MAET B ITOM TOUKE:
yCUJIEHUE WU Ocia0JIeHne BOIH?

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

CJICJIOBATEIIBHO MPOU30MJIET
uHTepGEePEHIIMOHHBIA MAKCUMYM.

OTtBeT:
m=3 =
OyneT HaOII01aThCsl MAKCUMYM OCBEIIIEHHOCTH

Conepxanue oruera, GopmMa u npaBuiia 0popMIeHUSI OTYETA O BHINOJIHEHHOMH
paboTe: yctHOe coobmieHue. [loaroroBka yctHoro coodmenus. OeHKa peeHHbIX
3amad.
[ens paGoThI:
- HAYYHUTHCS CaMOCTOSATEIBHO no0upaTh HH(pOpPMAIIHIO,
CUCTEMaTHU3UPOBATh U OPOPMIISITH B BHIE COOOIIEHUS 10 3aJJaHHOUN TeMe;
— MOJIYYUTh OTIBIT YMEHUS IMTyOJIUIHO BHICTYTIATh.

33IlaHI/Iﬂ H BOIIPOCbHI A (l)OpMI/IpOBaHI/IH H KOHTPOJA BJaJICHHSA
KOMIICTCHIINAMM.



3ajaHus K pelieHHI0:

1. Kakoii HamOOnpIIMII NOPAOK CIEKTpa MOXHO BHUAETh B AU(GPAKLHUOHHOM
pemetke, umeromen 500 mTpuxoB Ha 1 MM, IIPU OCBELIEHHH €€ CBETOM C
JUTMHOU BOJIHEL /20 HM?

2. PasHocTh Xxo0ja Jgy4yed OT ABYX KOT€PEHTHBIX HMCTOYHHMKOB CBETA C JJIMHOM
BOIHBI 600 HM, CXOASAIIMXCA B HEKOTOPOii Touke, pasHa 1,5 - 10° m. Byner nu
HAOII0IaThC YCUJICHHE WM Oclla0JIeHue CBeTa B 3TOM TOUYKE?

3.  Hudpakmuonnas pemerka coaepxut 100 mTpuxoB Ha 1 MM JJIMHBL
Onpenenure IMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, MAaJaroIIEro
NEPNEHIUKYISAPHO Ha AUPPAKIMOHHYIO PELIETKY, €CIId yrojl MexAy ABYMs
MaKCMMYMaMH MEPBOro Mopsiika paBeH 8°.

4. JIBe KOrepeHTHbIE CBETOBBIE BOJHBI KpacHOro ceera (A= 760 HM) JOCTUralOT
HEKOTOPOM TOYKH C Pa3HOCTBIO X0/Aa 2 MKM. YUTO MpOU30MIET B 3TOM TOUKE:
yYCUJIGHUE UJTU OclabiieHne BOIH?

5. Haiinure onTHYecKylo pa3HOCTh XOja IUIOCKMX MOHOXPOMAaTHMYECKHX BOJIH,
JAIOUIUX TIPHU MPOXOKACHUH Yepe3 NUPPAKIMOHHYIO PEIIETKY ¢ EPUOIOM 3
MKM MakcuMyM Tipu yrie audpakuuu 30°.

6. Ha naudpakumonHyro pemerky ¢  nepuogoM 3 MKM  IaJaer
MOHOXpPOMAaTHUYECKHUH CBET ¢ JyTMHOM BoHBI 650 HM. UeMy paBeH HanOOIbIITNN
HOPSAOK TU(GPaKIIMOHHOTO MakcCuMyma?

7. dudpaxkuuonHas pemerka uMeer 50 mrpuxos Ha 1 MM anunbl. [loa xakum
YTJIOM BUJEH MaKCUMYM BTOPOTO MOpsiJiKa cBeTa ¢ AnuHoi BosiHbl 400 HM?

IIpakTuyeckas padora Ne 13
Tema 3ansaTus: KBantoBas ontuka. @u3uka aToMa M aTOMHOI0 S/Ipa.

Heab paGoThI: 3aKpeTUTH OTYUYCHHBIE TEOPETUIECKUE CBEICHUS 110 TEME
pElIeHUeM 3aJ1a4, BEIPa00TaTh MPAKTUYECKUE HABBIKU 10 PEIICHHIO 3a/1a4.

TeopuTHyeckasi 4acThb

B 1900 r. nemernkuii puszuk Makc [Inank BpICKa3ai THIIOTE3Y: CBET U3ITydaeTCs
Y TIOTJIONIAETCS OTJAEIbHBIMU MOPUUAMU — KBaHTamMu (Wiu GOTOHAMU). DHEPrus
Kaxaoro ¢poroHa onpenensercs popmynon £ = hy, rne h — mocrosinnas [Tnanka,
paBHas 6,63 - 1034 Ix - ¢, v — 4acToTa CBeTa.
I'mmore3a Ilmanka o0OBSCHWIIA MHOTHE SIBICHUSA: B YaCTHOCTH, SIBICHHE
doToaddexra, orkpeitoro B 1887 r. HemenkuMm ydeHbiM ['eHpuxom [epriem m
M3YYEHHOTO SKCIIEPUMEHTAIBHO PYCCKUM y4eHbIM A. I'. CTOneTOBEIM.

Domoappexm — 3TO ABICHUE HUCIYCKAHUS SJIEKTPOHOB BEIECTBOM O]
JNEUCTBUEM CBETA.
B pesynbrarte uccienoBanuii ObLIM yCTAaHOBJIEHBI TpU 3aKoHA (poTtorddekra:



a) Cuna Toka HacChIIEHHs IPSIMO IPOMOPLHOHATIEHA HUHTEHCUBHOCTH CBETOBOTO
U3JIy4YEHHUs, 11aJIal0IIEr0 Ha OBEPXHOCTh TENA;

0) MakcuMalibHasi KHHETHYeCKast Y3Heprusi GOTOIEKTPOHOB JIMHEWHO BO3pacTaeT
C 4aCTOTOW CBETA U 3aBUCUT OT €0 UHTEHCUBHOCTH;

B) €CIM 4YacTOTa CBETa MEHbIIE HEKOTOPOM OMNpEAENICHHON [JIsi JIaHHOTO
BELIECTBA MUHUMAJILHOM 4acTOThI, TO POTOA(H(PEKT HE TPOUCXOTUT.

3aBUCUMOCTb (POTOTOKA OT HAIPSIKEHUS MOKa3aHa

Ha pucyHke 1.

Teopuro horoaddexra cozmnan HeMEIKUM yueHbIH

A. Ditaiureits B 1905 r. B ocHoBe Teopun

DOUHIITEHA JISKUT MOHATUE padOThI BHIXO1A

"7 7 AJIEKTPOHOB U3 METaJlJIa ¥ MOHATHE O KBAHTOBOM
N anpone u3aydeHun cBeta. [1o Teopun DitHInTeliHA
doTord ekt umeer cienyrouiee 00bICHEHHE:
Puc. 1 TIOTJIONIAst KBAHT CBETA, DJICKTPOH MPHOOpETaeT

sHepruio hv. IIpu BeLIETE M3 METALIa SHEPTHUS
Ka)/IOTO AJIEKTPOHA YMEHBIIIAETCS Ha ONPE/ICICHHYIO BEIMYUHY, KOTOPYIO
Ha3bIBAOT padoToii BbIX0Aa (Agx). PaboTa BeIXoga — 3T0 paboTra, KOTOPYIO
HEOOXOMMO 3aTPAaTUTh, YTOOBI YJAIUTh JIEKTPOH U3 MeTaiuia. MakcuMallbHas
SHEPIHs 3JIEKTPOHOB MOCJIE BBUIETA (€CIHM HET APYTUX IMOTEPhL) UMEET BUI: MVZ/2 =
hv - A, DTO ypaBHEHHE HOCUT Ha3BaHKE YPABHEHHSA JHWHINTEHA.
Ecmu hv < Agux TO poToad ekt He mporucxoauT. 3HAUUT, KPACHAS SPAHUYA
pomosghpexma paBHA Vimin = Agi/h
[TpuGopsl, B OCHOBE MPUHIINIA IEHCTBUS KOTOPBIX JISKUT siBlieHue (hoTodpdekra,
Ha3bIBalOT oTodaeMenTamu. [IpocTeiiimm TakumM TpruOOpPOM ABIISIETCS
BaKyyMHBIN QoTosnement. Hemocrarkamu Takoro pOoTo3s1eMeHTa SBIISTFOTCS:
ca0bIil TOK, MaJias YyBCTBUTEIBHOCTD K JINTMHHOBOJIHOBOMY H3J1y4YEHUIO,
CJIOHOCTh B M3TOTOBJICHUH, HEBO3MOKHOCTD HCIIOJIH30BAHHUS B IIETISIX
nepeMeHHoro Toka. [Ipumensiercs B poromeTpun JJ1s1 U3BMEPEHUS CUJIBI CBETA,
SPKOCTH, OCBEIIIEHHOCTH, B KMHO JJI1 BOCIIPOM3BENICHUA 3BYKa, B (hoToTenerpadax
u (oTtorenedoHax, B yIPABICHUH MPOU3BOICTBEHHBIMHU MTPOIIECCAMH.

3agaua. Kpacnas rpanuna ¢portosddexra mis aukens pasaa 0,257 mxm. Halitu
JUTMHY BOJIHBI CBETA, MAJAIONIETO HA HUKEJIEBBIN 3JIEKTPOI U HAYaIbHYIO CKOPOCTh
BBIPBIBAEMBIX 3THUM CBETOM (DOTORIIEKTPOHOB, €CIIH (POTOTOK MPEKPAIIAETCS IPU
3a/IepKUBAIOLIEH Pa3HOCTH MOTEHIMANIOB, paBHO# 1,5 B.

_ -7
Jlano: A =2,57-10 " m Ve =155,

Haumu: », . .

Pewenue

CornacHo ypaBHeHUI0 DUHINTENHHA JIJ1s1 BHEIIHETO (poTtorddekra, sHeprust
MOTJIONIEHHOTO KBAHTA TPATUTCA HA COBEpIICHUE (POTOANEKTPOHOM pabOTHI

h
o A+E

BBIXOJA A ¥ IPUJAHUE EMY KUHETUYECKOW SHEPTHUH £ A



Ecnu ¢oTokatos ocBeniaTte CBETOM C IJIMHOM BOJHBI, PABHOW KpacHOU I'paHHUIIe,
BCsI DHEPTHUsI OTJIOMIEHHOTO ()OTOHA UAET Ha COBEPILICHHE pabOThI BhIXOAA!
hc

== A
A

Kunernueckyro 3Hepruio (poTod3aeKTpOHOB MOKHO HAUTH Yepes3 3aAePKUBAIOIILYIO
Pa3HOCTh MOTEHLIMANIOB: pa3 (POTOIIEKTPOHBI 3aJAEPKUBAIOTCS Pa3HOCTHIO
MOTEHLIMAJIOB & - , TO UX KUHETHUYECKasi YHEPTHUs MOJHOCTHIO PACXOyeTCs Ha
paboTy MPOTUB CUJT TOPMO3SILIETO MOJIs, CIEOBATENbHO, = -~ <V.  TAE e — 3aps]
AIEKTPOHA.

he  he
—=—+eU,
TOI‘IIa ypaBHeHI/Ie 31>'IHHJT€I>'IH3 MOKHO HepeHI/IC&TB B BHUJIC A AK
-1
A= [% + eu, J
OTCIOIIa HaﬁI[GM JJIMHY BOJIHBI ITAAA0IMECro CBCTA: K he
HOIICTaBI/IB YUCJIICHHBIC 3HAYCHMUA, HOJIyIII/IM:
-19 —1
A= LI 1,610 Ka-1,58 =1,96-10" m
2,57-10"m 6,62-10 7" uc-c-3-10"m/c
2
m.u
. E=—"%=eU,
Haiinem HavanbHy0 CKOPOCTH (POTODIEKTPOHOB: 2 ,

2elU,
U(.’ =
m
OTKYJa ¢ , Irac m. —Macca IIOKOsA 3JICKTPOHaA.

HOIICT&BJI}I}I YHUCJICHHBIC 3HAYCHUA, ITOJTYUUM:

=7,26-10°m/c

o — |2:1,6:107°Kn-1,58B
‘ 9,11-10* ke

Orper: U = 7:26:10°m/c

3aganuss M Bompochl A (GOPMHPOBAHMA M KOHTPOJS  BJIaJeHUSA
KOMIIEeTEeHIUSIMHU.

3anaHus K pelieHuIo:

1. Onpenenure B AIEKTPOHBOJIBTAX SHEPIUIO doToHa,
COOTBETCTBYIOLIEr0 U3ITyYEHUIO ¢ yacToToi 10 I,
2. Ha mmactuHy w3 HUKeNns MagaeT 3JEKTPOMArHUTHOE U3IyYCHHE,

sHeprus GoToHOB KoToporo paBHa 9 3B. [Ipu sTom B pesynbTaTte hoTtodddexra
U3 TUIACTUHBI BBIJICTAIOT JIEKTPOHBI C MaKCHMallbHOM sHepruent 4 sB. Uemy
paBHa paboTa BBIXO/1a SJIEKTPOHOB W3 HUKETIS?

3. K kakoMy Buay cienyer OTHECTH JIy4H, SHEpPrusi (POTOHOB KOTOPBIX
paBHa 2,07 3B?

4, Haiinure wumnynsc ¢QoroHa
yIbTPaPUOIIETOBOTO U3ITy4eHUs C 4acTOTOM
1,5 - 10" I'm.

d. KakoB nmnynbsc otoHa, sHEprust KoToporo pasHa 3 3B?



6. KakoBa kpachas rpanuima ¢dotoddpdexra nis 3050Ta, ecid paboTa
BBIX0/1a AJIEKTPOHOB paBHA 4,59 3B?

1. Pabora BhIXON1a 21EKTPOHOB W3 IIMHKa paBHa 4 3B. KakoBa ckopocTb
(OTO2IEKTPOHOB MPU OCBEIICHUHU ITMHKOBOM IMJIACTUHBI U3TYYEHUEM CIJIMHOU
BoIHBI 200 HM?

IIpakTnuyeckas padora Ne 14
Tema 3anusaTus: QU3MKA AaTOMHOI0 SApA.

He.ﬂb paﬁoTbI: 3aKPCIIUTH MOJTYUYCHHBIC TCOPCTUYCCKUC CBCACHUS 110 TCMC
pPCUICHUCM 3a1a4, BBIpa6OTaTB MPAKTUYICCKUC HABBIKU IO PCIICHUIO 3a1a4.

TeopuTHyeckas 4acThb

B 1932 r. anrnuiickuii puzuk J>xeriMc UenBUK OTKPBLT YaCTULIBI C HYJIEBBIM
ANEKTPUUYECKUM 3aPAIOM U €IMHUYHOW MACCOM. DTH 4acCTULbl HA3BaJI HEMTPOHA-
mu. O6o3Havaetcs HeUTpoH n. [locie oTkpeITHs HelTpoHa dusuku 1. .
Npanenxo u Bepuep ['eitzenOepr B 1932 r. BIIBUHYIU TPOTOHHO-HEUTPOHHYIO
MoOJieNTb aTOMHOTO sjipa. CorjiacHo 3TOM MOJIETH SAPO aToMa JIF000T0 BElIeCTBa
COCTOUT U3 MPOTOHOB U HENUTPOHOB. (OO0I1Iee Ha3BaHUE TPOTOHOB U HEUTPOHOB —
HYKJIOHBL. ) YHCIIO TPOTOHOB paBHO 3apsay sApa U COBNAAAET C HOMEPOM DJIEMEHTA
B Tabnuiie Menaeneera. Cymma 4uciia MpOTOHOB M HEMTPOHOB paBHA MaCCOBOMY
16
R R R ST S SR QSIS S B 40 -
HEUTPOHOB.
XVMMHUYECKHE BEIIECTBA, 3aHUMAIOIIUE OJTHO U TO e MECTO B TaOJIHIIE
MeHneneeBa, HO UMEIOLIKUE PA3HYIO aTOMHYIO MacCy, Ha3bIBalOTCSI M30TOMAMMU.
S npa U30TONOB OTIUYAOTCS YUCIOM HEUTPOHOB. Hampumep, BOgopoa UMEET TpU
M30TOINA: MPOTUM — SIIPO COCTOUT U3 OJHOTO MPOTOHA, AEUTEPUNA — STPO
COCTOUT U3 OJTHOTO MPOTOHA U OAHOTO HEUTPOHA, TPUTUM — AJIPO COCTOUT U3
OJIHOTO IPOTOHA U ABYX HEUTPOHOB.
Ecnu cpaBHUTB Maccel siA€p ¢ MaCCaMU HYKJIOHOB, TO OKaX€ETCs, YTO Macca sapa
TSDKEJIBIX 3JIEMEHTOB OOJIbIIIE CyMMBbI MacC MPOTOHOB M HEUTPOHOB B si/IpE, a JUIs
JIETKHAX DJIEMEHTOB Macca sijpa MEHbIIE CyMMBI MacC IPOTOHOB U HEUTPOHOB B
anpe. CnenoBarenabHO, CYIIECTBYET PA3HOCTh MAcC MEXIAY MacCoH Spa U CyMMO
Macc MPOTOHOB U HEUTPOHOB, Ha3biBaeMas AedekToM Maccbl. M = M, - (M, +
Mp).
Tak kKak MKy Maccoii M SHEprueil CymecTByeT cBs3b £ = MC?, TO IpHu JeIeHUN
TSDKEJIBIX AIEp U NIPU CHHTE3€E JIETKUX SIAEP TO0KHA BBIACIATHCSA dHEPIUs,
CyLIeCTBYIOIIas M3-3a AeeKTa Macc, U 3Ta YHEPTUs HA3bIBACTCS IHEPruei CBA3N
aToMHOr0 siipa. E., = mc?. Beigenenue 3Toil SHEPruy MOKET IIPOUCXOAUTE ITPU
SAIEPHBIX PEAKIUAX.
AnepHas peakumsi — 3TO NMPOLECC U3MEHEHMS 3apAa sIIPa U €r0 MacCChl,
IIPOUCXOJAIINAN IPY B3aNMOJEHUCTBUY SIpa ¢ APYTUMH SIAPAMH WIH
AJIEMEHTAapHBIMU YacTULaMH. [Ipy MpoTekaHuy AAEPHBIX PEaKLIUi BBITIOJIHSIOTCS



3aKOHBI COXPAHEHUS AIEKTPUUECKHUX 3aPSAJI0B U MACCOBBIX YUCEIL: CYMMA 3APA008
(Maccosvix uucen) a0ep u yacmuy, 6CMYnAOWUX 6 A0EPHYI0 PeaKyuro, pasHa
cymme 3apsi008 (MAccos8blX Yucel) KOHeYHblX NPOOYKMO8 (s0ep u yacmuy)
peaxkyuu.

Hennas peakuus aeJieHUs1 — 3TO sJ€pHAs peaKkusi, B KOTOPOM YacTULIbI,
BBI3bIBAIOIIIME PEAKLIMIO, 00Pa3yOTCs KaK MPOAYKThI 3ToM peakunu. Heobxomm-
MBIM YCJIOBUEM JIJIsl pa3BUTHSI LIETTHOW PEaKIIUU JICIICHUS sBIIseTcsl TpeboBanue K >
1, rae k -— ko3 unmeHT pa3sMHOKECHUS HEUTPOHOB, T. €. OTHOILICHHE YHCIIA HEel-
TPOHOB B JJAHHOM MOKOJIEHUH K UX YUCTY B MPEbIAYIIEM MOKOJIECHUU.
CnocoGHOCTBIO K HEMHOM A1epHOoii peakuuu obnagaet uzoron ypana 2°U. [Ipu
HAJIMYUU ONPEJIeICHHBIX KPUTHUECKUX MapaMeTpoB (KpuTrueckas macca — 50 kT,
mapoBasi popma paguycoMm 9 cM) Tpu HEUTPOHA, BHIACIUBIIMECS MPU JEICHUU
NEPBOTO si/ipa MOMaiaT B TPU COCENHUX, AApa U T. A. [Ipoliecc uner B Buae
LENMHOM peaklMu, KOTOpasi MPOTEKAET 3a JI0JIM CEKYH/IbI B BUJE SIEPHOTO B3PbIBA.
Heynpasnsemas siepHast peakiiys IpuMeHsieTcsl B aTOMHbIX OomOax. BriepBbie
pelIn 3a1a4y 00 yrpaBieHUH [IEMHON peakiuen neneHus saep Gu3nk IHPUKO
®epmu. M 011 M300peTeH suepHbiit peaktop B 1942 1. Y Hac B cTpaHe peakTop
oL 3amyiieH B 1946 r. noxa pykoBoacteoMm U. B. Kypuarosa.

3agava. Onpenenuts unciao N saep, pacnaaroliuxcs B TeueHue BpeMenn: 1) t1=1
MuH; 2) t,=5 cyT. — B paanoakTHBHOM n3oTone pocdopa 31sP maccoit m=1 wr.

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).

-8 3 -1
1 o X107 r > 6,023 10 mome ™" 1—exp(—1><60c>< 0.693 j=
32x 107 kr / mom 14.3% 24 % 3600c

mxMa

N:Ngx[l—exp'—lxt-]= P

=g3x10!%.

~f 23 -1
N o D10 wrx 6023 x 107 mone l—exp[—5><24x3600c>< 0.693 ] =
32107 kr f moms 14.3% 24 % 3600¢

=4 1x10'%.




3ajaHus K pelIeHHI0:

1.

10.

11.
12.

13.

14.

15.

Hanucate HegocTaromue 0003Ha4eHMsI B CIIEYIOIIEH sIIepHOIM peaKIiu:

?+ 1H1 —> 24|\/|g12 + 4H€2

Hamnucath sigepHyto peakinio, MpOUCXOAsIIy0 Tpu 60MOapIUpOBKE JIUTHUS
"Li3 mpOTOHAMH M CONPOBOKIAIOIYIOCS BHIOMBAHUEM HEHTPOHOB.

Yepes kakoe BpeMms pacnajercs 80% aToMOB paJuOaKTUBHOTO M30TOIA
xpoma °*Cra4, ecitn nepuos nonypacnaza 27,8 cyTok?

OnpejennTe SHEPIUIO CBA3U B aape atoma 2>Najj, eciy Macca HOCIEIHEro
22,99714 a.e.m.

Hamucate HEegocTatonme 0603HaueHUS B CICAYIONICH SICPHON PEaKIIUu:

? + “He, — 1°Bs + Ing

Uepe3z kakoe Bpems pacmaaercs 80% pamoHa, mepuon mojypacnaaa
KOTOPOT'0 cOCcTaBsieT 3,8 CyToK?

OnpejiennTe YHEPTUIO CBA3M sAApa aToMa ypaHa 2> Ugy.

Hanucate HepgocTaromue 0603HaueHMsSI B CIIEYIOIIEH SIepHOM peaKIiu:

2H1 ty—> ?+ 1n0

IIpu GombapaupoBke OGopa 'Bs ObICTpO ABMKYLIMMMCS [POTOHAMU
Ha0JII01aeTCs MPU OJIMHAKOBBIX Tpeka oOpa3oBaBIIuXcs yactull. Kakue 310
yacTtuibl? Harmummure siaepHyto peakiuro.

Kakas noms paqroakTUBHBIX SIIEp U30TOIA 14C pacnaaaetcs 3a 100 e, eciu
ero nepuoj nonypacmana 5570 net?

Boruncnure gedekT Macchl sapa usorona 2°Neso.

HarmmmcaTs HegocTarone 0003HaueHUS B CICAYIOMICH SACPHOM peaKIuu:
652[’]30 + 1n0 -7+ 4H62

Hanucatp HegocTaromnme 0003Ha4eHUS B CIASAYIONIECH SAePHON PeaKIin:
198Hgso + g — 1%BAuzg + ?

OnpenenuTh IepHO HOTypaciaaa pajoHa, eciu 3a ofHu cyTku u3 10°
aromoB pacnaznaerca 1,75 - 10° atomos.

Haiitu nedext mace mis sapa P°Coyr.



16. Hamucath HepocTaronme 0003HAYEHUS B CJICAYIOLIEH SICPHON PEaKIIUu:
MKy9 + 2 — HCax + 1Hy

17.  Bo uro npesparuthes 28Ug, mocie o-pacnajga u AByX -pacnamos?



Jluteparypa

1. OcHoBHas JuTeparypa:

1. [aneiruna, A. B. ®usuka [DnekTpoHHBIH pecypc] : maboparopubiii mpakTikym st CIT1O / A.
B. [MansiruHa. — DIEKTpoH. TeKcToBbIe naHHbie. — Caparos : [Ipodobpazosanue, 2019. — 84
c. — 978-5-4488-0331-4. — Pexwum noctyma: http://www.iprbookshop.ru/86155.html

2. Jleryra, C. H. ®usuka [DnekTpoHHBIH pecype] : yaeoHoe mocobue / C. H. Jleryra, A. A.
Yakak. — DJEeKTpoH. TeKCTOBbIEe AaHHbIe. — OpeHOypr : OpeHOyprckuii rocy1apcTBEHHbIN
yausepcuret, ObC ACB, 2018. — 307 ¢. — 978-5-7410-1575-9. — Pexxum nmocryna:
http://www.iprbookshop.ru/78852.htmi

3. ®uzuka. Mexannueckue konebanus. COOpHUK 3a/1a4 ¢ pemeHusIMA [ DIIeKTPOHHBIH pecypc] :
3agayHuk 1715 CIIO / cocr. b. K. JlanTeHKOB. — DneKTpoH. TeKcToBbIe JaHHbIe. — Capartos :
[TpodobpazoBanue, 2019. — 164 ¢. — 978-5-4488-0391-8. — Pesxxnm nmocryma:
http://www.iprbookshop.ru/86468.html

4.PomanoBa, B. B. ®usuka. [Ipumeps! pemienns 3a1a4d [ DIeKTpOHHBIN pecypc] : yueOHOe
noco6ue / B. B. PomaHoBa. — DnekTpoH. TEKCTOBbIE AaHHbIe. — MuHck : PecriyOnukaHckuit
WHCTHUTYT podeccuonampHoro oopazosanus (PUIO), 2018. — 348 ¢. — 978-985-503-737-9.
— Pexum noctyma: http://www.iprbookshop.ru/84903.html

2. JlonoJIHUTeIbHASA JTUTEpaTypa:

1. Kysuenor C.U. CnipaBounuk 1o ¢usnke [ DneKTpoHHBIN pecypc]: yueoHoe nocooue aisaCI10/

C.1. Ky3nenos, K.W. Poro3na— DnekTpoH. TekcToBbie qaHHbIe.— CapatoB: [IpodoOpazoBanue,
2018.— 219 c— Pexum JIOCTYyTIA!

http://www.iprbookshop.ru/66399.html.— 3BC «IPRbooks»

2. Hukepos, B.A. ®usnka a1 By30B: MEXaHWKa W MOJIEKyJIsapHas (usmka . yueOHuk / B.A.

Hukepos. - Mocksa : M3natenbcko-ToproBas koproparus «Jlamkos u K°», 20178. - 136

c. :tabm., rpad., cxem. - ISBN 978-5-394-00691-3 ; To ke [DnekTpoHHBIH pecypc]. -

URL.:http://biblioclub.ru/index.php?page=book&id=450772

3. Ky3semuueBa B.A. Kypc neknuii mo obmei ¢usuke. Yacte I. Mexanuka u MoJeKy/sipHas

¢dusuka [Dnexkrponusblii pecype] / B.A. Ky3pmuuesa, O.A. [ToHoMopeB. — DIIEKTPOH. TEKCTOBBIC

naHHble. — M.: MoCKOBCKasi rocyaapCcTBEHHas akajeMusi BoHoro TpaHcnopra, 2019. — 107 c.

— 2227-8397. — Pexxum nocryma: http://www.iprbookshop.ru/65845.html

3. UHTepHeT-pecypchbl:

www.alleng.ru/edu/phys.htm - o6pa3oBarensHbIe pecypchl nHTepHEeTa — Du3nka.
www.nuclphys.sinp.msu.ru - sinepHast pu3uka B UHTEpHETE

www.school-collection.edu.ru - eaunas kosuteknus UGPOBBIX 00PA30BATEIBLHBIX PECYPCOB.


http://www.iprbookshop.ru/86155.html
http://www.iprbookshop.ru/78852.html
http://www.iprbookshop.ru/86468.html
http://www.iprbookshop.ru/84903.html
http://www.iprbookshop.ru/66399.html
http://biblioclub.ru/index.php?page=book&id=450772
http://biblioclub.ru/index.php?page=book&id=450772
http://www.iprbookshop.ru/65845.html
http://www.alleng.ru/edu/phys.htm
http://www.nuclphys.sinp.msu.ru/
http://www.school-collection.edu.ru/
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