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MeTonnueckue ykazaHus JUIsl IPaKTUUYECKUX padoT M0 AUCHUILINHE « PU3HKa»
cocraBiieHbl B cooTBeTCTBUM ¢ TpeOoBanusMu OI'OC CIIO, npenHa3HaueHsl 11
CTYACHTOB, o0yuaronuxcs 1o crneuuaibHoctu CIIO:

09.02.01 KoMnbroTepHbIE CUCTEMBI U KOMITJIEKCHI



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

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

B nmanHOM y4yeOHOM TMOCOOMH COTJIACHO cHeruduKe JUCHUIUIMHBI U
MPOMUCHIBAIOTCS:

1. IosicHuTeIbHAS 3aIUCKA

B pe3ynbTaTte ocBOCHUST y4eOHOUM AUCITUTIIIUHBI 00YUYaIOIIUICS T0TKEH YMETh:
1) omnuceiBaTh U OOBICHATH (PU3MYECKUE SIBJICHUS M CBOMCTBA TEJN: JBHKCHHUE
HEOECHBIX TEJ U UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA ra30B, KUJIKOCTEH U
TBEP/BIX TEN; AJCKTPOMArHUTHYIO HHYKIIUIO, pACTIPOCTPAHEHUE DJIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE€ CBOMCTBA CBETa; W3JIYUYCHHUE M TMOIJIOLICHUE CBETa aTOMOM;
dboToaddexr;
2) OTIMYaTh TUMOTE3bl OT HAYYHBIX TCOPUH;
3) nenatb BHIBOJBI HA OCHOBE SKCIIEPUMEHTAJILHBIX JIaHHBIX;
4) TpUBOIUTH TMPUMEPHI, MOKA3bIBAIOIIME, YTO: HAOIOJEHUS U DKCHEPUMEHT
ABJISIFOTCSI OCHOBOW JIJISl BBIABMIKEHHS TUIIOTE3 W TEOPUH, MO3BOJSIOT MPOBEPUTH
HUCTUHHOCTh TEOPETUYECKHX BBIBOJIOB; (pU3MUECKas TEOpUsl JA€T BO3MOXKHOCTb
OOBSICHSITh U3BECTHBIC SIBJICHUSI TPUPOJIbI U HayudHbIE (DaKThl, MPECKA3bIBATH CIIIE
HEU3BECTHBIC SIBJICHUS,
5) TpPUBOIUTHL MPUMEPHI MPAKTUYECKOTO HCIOJIB30BaHUS (U3UUYECKUX 3HAHUU:
3aKOHOB MEXAHUKH, TEPMOJUHAMUKU U DJIEKTPOJUHAMHUKUA B DHEPIETHUKE;
pPa3JIMUHBIX BHJIOB DJJICKTPOMArHUTHBIX M3JYy4EHUN I pa3BUTHS pPaguo M
TEJICKOMMYHUKAIINA, KBAaHTOBOM (PU3MKH B CO3aHUU SIIEPHOM DHEPTETUKH,
J1a3€pOoB;
6) IPUMEHSTH MOJIYYCHHBIC 3HAHUS JIJIS pelieHus: GU3NIECKUX 3a71a4;
7) u3MepsTh pAn HU3UYECKUX BEIMYMH, TPEICTABIISS PE3YyIbTaThl U3MEPEHUI C
YYETOM HX IOTPEIIHOCTEM;
8) wucmoyib30BaTh NPUOOPETCHHBIC 3HAHUS U YMEHUS B IPaAKTUYECKOU
JEATEIIbHOCTH U MOBCEHEBHON KU3HU;
B pesynbTaTe ocBoeHUs1 yueOHON TUCITUTIIMHBI 00yUYarOIIUICS T0JKEH 3HATh:
1) cMmbicn moHsTHI: (U3WYECKOE SBJICHUE, THUIIOTe3a, 3aKOH, TEOpHUsl, BEIIECTBO,
B3aMMO/ICHCTBHUE, JIEKTPOMArHUTHOE TOJIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SJIpo,
MOHU3UPYIOIINE U3ITyYeHUs, TIJIaHeTa, 3Be3/1a, rajakTuka, Beenennas;
2) cmbIicn (PU3WYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHUiia, WMITYJbC,
paboTa, MexaHU4YeCKasi SHEPTHsl, BHYTPEHHSISI YHEPTrusi, a0CONIOTHAs TeMIIEparypa,
CpelHsisi KWHETHYECKas JHEPrusi 4YacTUIl BEUIECTBA, KOJIUYECTBO TEIUIOTHI,
AJIIEMEHTAPHBIN ANEKTPUYECKUN 3apsL;
3) cMbIch HU3UIECKUX 3aKOHOB KIIACCUYECKON MEXaHUKH, BCEMUPHOTO TSATOTCHUS,
COXpPAHEHHSI SHEPrUHU, UMITYJIbCa M AJIEKTPUUYECKOrO 3apsijia, TEPMOJIUHAMUKH,
AIIEKTPOMArHUTHON MHIYKIHH, GoTodPdeKkTa;



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

IIpakTuyeckas paGora Ne 1
Tema 3ansTus: BBeneHue B MEXaHUKY.
OCHOBBI TMHAMHKH.
Leab paboThI: 3aKpenUTh NOJIYYCHHBIE TEOPETUYECKHUE CBEICHHUS 10 TEME
pELICHUEM 33a]1a4, BBIpadOTaTh NPAKTUYECKUE HABBIKK 1O PEIIECHUIO 3aa4.
Teopernveckas yacrTb:

[Ikana (;aT. scala — JECTHHIIA) — YacTh MOKA3bIBAIONICTO YCTPOHCTBA
CpelICTBa U3MEPEHUH, MPEACTABIAIONIAs COOON YIOPAAOUYEHHBIN Pl OTMETOK
BMECTE CO CBA3aHHOM C HUMH HyMEpalUeN UIN TEXHUYECKAs] OTMETKA HA IIKaJe
U3MEpUTENbHOTO npubdopa. Lllkanel MOTYT pacnosiaratbCs 0 OKpY>KHOCTH, TyTe
wiK npaMoi TuHuK. [lokazaHusg OTCUMTHIBAIOTCS HEBOOPYKEHHBIM [J1a30M MPU
PACCTOSIHUSAX MEXKIY JeTeHussMU 10 0,7 MM, IPU MEHBIIUX — MPU MOMOIIH JTYTIbI
VI MUKPOCKOMA, JIJISl JOJIEBOM OLIEHKU JEJICHUN MPUMEHSIOT TONOJHUTEIbHBIE
IIKAJIbl — HOHUYCHI.

CrnenyeT 3aMETUTh, YTO TEPMHH «ILKaJIa» B METPOJIOTHYECKON MTPAKTHKE
HMMEET, 110 KpailHEN Mepe, ABa Pa3IMYHbIX 3HaYeHUs. Bo-nepBbIX, MIKAIO0W Wi,
TOYHEE, NIKAJION u3MepeHuil (1Kaioh GU3MUEeCKOM BEIMUYMHBI) HA3bIBAIOT
HNPUHSATHINA 110 COTJIAIICHUIO TTOPSAI0K ONpeaeIeHUs] 1 0003HaYEHUSI BCEBO3MOKHBIX
MPOSIBJIICHUM (3HAUYEHUI) KOHKPETHOTO CBOMCTBA (BEIMUMHBI). BO-BTOPBIX, MIKAOM
Ha3bIBAIOT OTCYETHBIE YCTPONUCTBA aHAJIOTOBBIX CPEACTB U3MEPEHUM, ITO 3HAUECHUE
UCIIOJIb3YETCS B TAHHOMW CTaThe.

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

N3meputenbHbIi TpubOop - Haubosee pacIpOCTPAHEHHOE CPEJICTBO
U3MEpEeHUsI, IpeAHa3HAYCHHOE JIJISl BEIPAOOTKY M3MEPUTETHLHON HHGOPMAIIUH B
dbopme, TOCTYITHOM /JIsi BOCIIPUATHS HaOmoAaTeneM (oneparopom). Paznuuator
aHaJIOroBble, IU(POBbIE, TOKA3BIBAIOIINE, PETUCTPUPYIOLINE CAMONUIIYIIHE,
neyaTaroume, HHTErpUpyroIue, CyMMUPYIOIINE, CPABHEHUS.

OtcueTHOE YCTPOMCTBO (ILIKala U CTPEIIKA).

OtcueTHOE YCTPOMCTBO - YACTh KOHCTPYKIIMU CPEICTBA U3MEPEHUS,
npeaHa3HavueHHas JIJIsl OTcueTa rnokazanuil. Mo>keT ObITh B BUJIE IIKAJIBI,
yKazaTeJs, JUCIlies, SKpaHa ocuuiorpada u T.11.

[ITkana - 4aCcTh KOHCTPYKLUU OTCUETHOTO YCTPOUCTBA, COCTOSALIAS U3
OTMETOK U YUCEJI, COOTBETCTBYIOLIUX IMOCIIEI0BATEIbHBIM 3HAUEHUAM U3MEPAEMOMN
BenUIMHBL. OTMETKH MOTYT OBIThH B BUJEC Y€PTOUYEK, TOUCK, 3yOII0B U TIP.
VYkazatenu MoryT ObITh B BUJIE KaIJIEBUAHBIX, HOXKEBUIHBIX M CBETOBBIX CTPEIIOK.

Buapl mika, rieHa aejaeHus
[[Ixambl MOTYT OBITH OJTHOCTOPOHHHE U IBYXCTOPOHHUE, B 3aBUCUMOCTH OT

IMOJIOKCHUA HYJIA. Ecnu «0» HaxoOWTCA B HCHTPC IIKAJbI, TO TaKasd ABYCTOPOHHSIA
IIKaJIa Ha3bIBACTCA CHMMCTpPI‘{HOP'I. [Ixaner XApPaKTCPHU3YIOTCA YU CIIOM ﬂCH@HHﬁ,



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

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

JlnamasoH moKa3aHuii - 3TO 001aCTh 3HAYCHUH IIKAJIbI, OTPAHNYCHHAS
HaYyaJIbHBIM U KOHEYHBIM 3HAUeHUSIMU. J[Mama3oH u3MepeHuit - 370 00JIacTh
3HAYEHUH BEJIMYUH, JJIs1 KOTOPO HOPMUPOBAHA MPEIENbHAS JOMYCTUMAs
norpenHocTh. [Ipeaen uamepenus - 3To HauOOJIbIlIEe UM HAMMEHBIIIEE 3HAYCHUE
nuanasoHa u3Mepenus. Ha kaxxom auana3zoHe npubop UMeeT JBa mpejena: -
BEPXHUU IIPEEII, -HUKHUM TTPeIelL.

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

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

Ha sTtom pucyHnke B kpyrmHOM MaciTabe nmoka3aHa
nIKkajia MeH3ypku. OnpenennuM HeHy IeJICHUs] MEH3YPKH.

a) BbIOMpaeM orudpoBaHHbIie mTpuxu 16 u 12

0) MeXIy HUMU 4 nieneHust (MpOMEeXyTKOB) 0

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

16|

12

IO

[lena neneHuii MIKaJbl W3MEPUTETBLHOTO NpHOOpa - BakHas (QuanyecKas
BenuunHa. C Hel Bbl Oy/ieTe CTaIKUBAThCS O4E€Hb YacTo. [loaTtoMy chopmynupyem
IIPABUJIO JJIsl €€ BBIYMCIICHUS.

YToOb! NOJCYUTATD LIEHY ACJICHUH IIKAJIbI, HY>KHO:

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

0) cocuuTaTh KOJUYECTBO JCICHUN MEXKIY HUMHU;

B) Pa3HOCTb 3HAYEHUH OKOJO BBHIOPAHHBIX IITPUXOB pa3leUTh Ha
KOJIMYECTBO JICJICHUM.
3ajjaHns K peleHmIo:
Onpenenurte XapaKTEPUCTUKH MITKAJT CIETYIONTUX U3MEPHUTEIBHBIX TPUOOPOB:
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Petienrie pekoMeHAyeTCsl TPOU3BOIUTD B CIEAYIONIEH MTOCIEA0BATEIbHOCTH:
1. IleHna geneHus MIKAJIbI

2. ITpenenbl mikaibl

3. IlorpenrHoCcTh U3MEPEHUS

4. 3anummTe pe3ysbTaT U3MEPEHUN

OTBeThTE HA CJIeAyIOLIE BONIPOCHI:

1. Yro Takoe mkana u3MepuTeIbHOro mpubdopa?

2. Kakue uzmepurenbHble MPUOOPHI U3 MIKOJIBHOTO Kypca ¢pu3nku Bl 3Haete
(Ha30BUTE HAMMEHOBAaHUE MPUOOPA U KaKYI0 (PU3NYECKYIO BEJIMUMHY UM
U3MEPSIOT);

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

UTo Takoe MOrpenHoCTh?

Kak onpenenuts norpemHocTb U3MEPUTENLHOTO pudopa?

U W

IpakTnueckass padora Ne 2

Tema 3aHsaTusa: (OCHOBBI

KMHEMATHKH.
Leab padoThl: 3aKpENUTH NOJIYYEHHBIE TEOPETUUECKUE CBEAEHUS 110 TEME
pelleHreM 3a1a, BbIpadoTaTh MPAKTUYECKUE HABBIKH IO PEIICHHUIO 3a/1a4.
Teopernyeckas yacrTb
KunemaTuka — pasfen MEXaHUKH, W3YYalIIUd MaTeMaTH4ecKoe OIMUCaHHe
(cpeacTBaMM TE€OMETpPUH, aireOpbl, MaTEMaTHYECKOrO aHajiu3a...) JIBUKCHHS
UJCANIM3UPOBAHHBIX Tesl (MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TEo,
ujieanbHasi )KUJIKOCTb), 0€3 pacCCMOTPEHUS TPUYMH JIBHXKEHHSI (MACChl, CUJI U T. 11.).
HcxonHble MOHATUS KWHEMATHKUM — IPOCTPAHCTBO M Bpems. Hampumep, ecnu
TEJO JABUXKETCA 10 OKPY>KHOCTH, TO KMHEMAaTHKa IpeICcKa3blBaeT HEOOXOAUMOCTb
CYIIECTBOBAHMS IIEHTPOCTPEMUTEIILHOTO YCKOPEHUsI 0€3 YTOUHEHHS! TOr0, KaKylo
IpUPOLYy HMMEET Cuila, €ero mnopoxjparomas. IIlpyuyMHaMM BO3HUKHOBEHHS
MEXaHUYECKOTO JIBMXKCHHS 3aHUMAETCA APYrod pa3fes MEXaHUKH — JIMHAMHKA.
['maBHOW 3amayell KWHEMATHUKHU SIBJISETCS MaTeMaThdyeckoe (ypaBHEHHUSMH,



rpa¢pukamMy, TabIUUAMU U T. I1.) OIpPENEICHHE IOJIOKEHHUS U XapaKTEepPHUCTHUK
JIBUKEHMSI TOUYEK WIM Tel BO BpeMeHHU. JIro0oe IBMKEHMsI paccMaTpuUBaeTCs B
ONPENENIEHHON CHUCTEME OTCYETa. TakKe KHHEMAaTHKa 3aHUMAETCs HU3Y4EHUEM
COCTABHBIX JBWKEHUU (IBHKEHUW B JBYX B3aHMMHO MEPEMEIIAIOIINXCSA CHUCTEMAX
OTCUETA).

YCKOPEHME. PABHOYCKOPEHHOE ABUKEHUE

Pasgnoyckopennvim Ha3bIBA€TCs IBUKEHUE, P KOTOPOM CKOPOCTb T€Jja 3a JII0ObIE
paBHBIE IPOMEKYTKH BPEMEHU U3MEHSETCS OJMHAKOBO.

Ycrkopenuem mena Ha3bIBaIOT OTHOLIEHUE U3MEHEHHUS CKOPOCTH TeJla KO BPEMEHH,
3a KOTOPOE 3TO U3MEHEHHE ITPOU3O0ILIO.

Yckopenue xapakTepusyeT ObICTPOTY U3MEHEHHUS CKOPOCTH.
7-7,
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YCKOpCHHe - BCKTOpHAas BCIIMYHWHA. Ono ITOKAa3bIBACT, KaK U3MCHACTCA

MIHOBEHHAs CKOPOCTh TEJNA 3a €AUHHIY BPEMEHH.
3Hasi Ha9aIbHYIO 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=Voxt axt

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

PABHOYCKOPEHHOM /IBUKEHUUA

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

yckopenueM . Eciu ckopocTh u3MensieTcs ot Yoo Fu yuuThIBas, uTo,
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Ncnonb3yst rpaduk CKOpOCTH, MOKHO ONPEICTUTh MPONIECHHBIN TEIOM 3a
M3BECTHOE BPEMS MYTh - OH YMUCIIEHHO PABEH IUIONIAN 3aIITPUXOBAHHOU
TTIOBEPXHOCTH.
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CBOBO/IHOE HAZ[EHI/IE TEJI

JIBokeHure Ten B 6€3BO3IyIIHOM MMPOCTPAHCTBE MO ICUCTBUEM CHITBI TSKECTH
Ha3BIBAIOT C60000HbIM NAOCHUEM.

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

Jlns pereHust pa3IMyHbIX 3a7a4 u3 pasjaena "Kunemarnka" HeoOX0 UMbl JBa
YpaBHEHHS:

(T

3amayalNel: Teno, nBUTasch paBHOYCKOPEHHO M3 COCTOSIHUSA IOKOSI, 32 IIATYIO
CEKYHIly Ipouuio nyTh 18 M. Hemy 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 - PACCTOSHHMSI,
HPOWICHHBIE TEJIOM COOTBETCTBEHHO 32 4 U 5 C.
5= £—£=5(3§ —:f):me%.
2 1 2 Y
218
2567 —1he

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

=daic?

OTBeT: Telo, JABUrasch ¢ yCKopenueM 4 m/c?, 3a 5 ¢ mpouwuio 50 wm.
3ajjaHns K peleHmIo:
1. JIBmxeHue Ten 3aaHo ypaBHEHUsIMU: X =3t, X, =130-10t. Korga u rue onu
BCTPETATCS?
2. Ilpy paBHOYCKOPEHHOM MPSIMOJIMHENMHOM JIBMDKEHHMHM CKOpPOCTh Karepa
yBenuumnack 3a 10 ¢ ot 2 m/c g0 8 m/c. UeMy paBeH IMyTb, IPOIACHHBIHI
KaTepoM 3a 3TO BpeMs?



3. YckopeHue 1maidbl, COCKaIb3bIBAIOIICH C IIaJKOW HAKJIOHHOW MIOCKOCTH,
pasuo 1,2 m/c> . Ha sToM crmycke €€ CKOpPOCTh yBeIMYMIach Ha 9m/c.
OnpenenuTe NOJHOE BpeMsl CITyCKa a0kl C HAKJIOHHOM MIOCKOCTH.

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

5. MOTOUMKIUCT, IBUTASCh MO XOPOIIEH JOPOre ¢ MOCTOSIHHOM CKOPOCTBIO
108 km/4, nmpoexan 4/7 Bcero mytu. OCTaBIIYIOCS YacTh IYTH MO IJIOXOM
JIOpore OH TMpoexall co ckopocThio 15 M/c. KakoBa cpenHssi CKOpPOCTb
MOTOIMKIINCTA HA BCEM ITyTH?

6. ABTOMOOWJIb JBUTAJICS 1O OKPYXHOCTH. [10JIOBUHY JTMHBI OKPY>KHOCTH OH
poexaj co CKOpoCThio 60 KM/4, a BTOPYIO — €Xal co CKOpocThio 40 Km/d.
Yemy paBHa CpeaHsst CKOPOCTh aBTOMOOUJIS?

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

Ienb padoThI: 3aKpEeNUTHh IIOJYYECHHBIE TEOPETHUYECKUE CBEIEHUSA [0 TEME
pelIeHreM 3aa4, BbIpaboTaTh MPAKTUUECKHUE HABBIKHU 110 PEIIECHUIO 3a/ay.
Teopuruyeckas 4yacrpb

JluHamuka ucclieqyeT NpUYMHBI JBWXKEHUs Ten. W3BecTHO, 4ro mr00oe Telo
U3MEHSET CBOK CKOPOCTh B PE3YyJIbTAaTE B3aUMOJIECUCTBUS C APYTUMH TesaMu. Cuiia
€CTh XapaKTepUCTHKa B3aumojeicTBus. OObuHO cuia obo3Havaercs OykBoil F .
Ecian Ha Temo AeHCTBYET HECKOJIBKO CHII, TO OHU CKJIAJBIBAIOTCS KAaK BEKTOPBI.
CyMMa Bcex CWII IEHCTBYIOIIMX Ha TEJI0, Ha3bIBAETCA PaBHOAEHCTBYIOMIEH R

R=F+F,+F+..

Macca ectb xapaktepuctuka HHEpTHOCTH. OOBIUHO Macca 0003HauYaeTcsi OyKBOMU
m. Macca — cyTh CKaJIsIp, CWjla — CyTh BEKTOpP. B OCHOBE TMHAMUKH JIe)KaT TpU
3akoHa Hprotona. IlepBriit 3akoH HprOTOHA yTBEpKIAeT, 4YTO CYIIECTBYIOT TaKHE
CHUCTEMBI OTCUYETA, B KOTOPBIX, €CIM Ha TEJIO HE JCUCTBYIOT HUKAKHE BHELIHHE
CUJIbI, OHO JABHJKETCS PAaBHOMEPHO M NPSMOJMHENMHO. Takue CUCTEMBI OTCUETa
HAa3bIBAIOT MHEPLMAIbHBIMU. BTOpoit 3akoH HbIOTOHA yTBEpKIaeT, 4TO, €CIM Ha
Tes0 Maccor m nerctByeT cuna F, To yckopenue tena, a Oynet paBHO

I
a=—.
m
Tperuit 3akoH HploTOHa yTBEpXkKOaeT, 4TO, €CJIM HA TEIO A €O CTOPOHHI Tena B

neunctByer cuna Fpa, To Ha Teno B co croponsl Tena A pgerctByer cuna Fyp,

IprYeEM Fpa =~ Fap

Buaebl cui:

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

MPONOPIMOHANIbHO AX U HampasieHa npoTuB aeopmanuu. Koapdunuent



MPOMOPIIMOHAIBHOCTH K HOCHUT Ha3BaHuE Kod(h@uIMeHTa >XecTKocTu. Takum
o0Opa3zom,

F =-kAx
2. I pasumayuonnas cuna. U3BeCTHO, 4TO BCE TeJla MPUTATUBAIOTCA IPYT K APYTY C
cwioi F mponopiimonanbHol Macce KaK0ro Tejia m; U my U 00paTHo
MPOTMOPIMOHANIBHOM KBaJIpaTy paccTOSIHUS R Mexy Tenamu.

F=GgA2

R2

G =6,672-10""! Hm?/xr?.
rae Ry — pamuyc 3emnu, M — macca 3emiin. Y cKopeHre CBOOOJHOTO MaJcHUs g
HE 3aBUCUT OT MAaCChl MPUTATMBAEMOIO TeJja, MOATOMY BCE Teia MNajarT ¢
OIMHAKOBBIM yckopeHueM. Ha moBepxnoctu 3emnm, rae H paBHo Hymo, g<9,8
M/c?.
3. Bec mena. Becom Tena P Ha3piBaloT cuily, KOTOpass AAaBUT Ha OINOpPY WIH
pacTAruBaeT MojBeC. JTa Cujia BOOOIIE MPUIIOKEHA HE K Tely, a K ONOpe WU
MOJIBECY; HA TeJO K€ JCHCTBYeT HOpMalbHAs pEakius OMOpPhl WM CHIIA
HaTsDKeHUS HUTU. Bec Tema MokeT OBbITh paBeH CHIIE TSKECTH, @ MOXKET OBITh U HE
paBeH. Hanpumep, ecinu Teno JeXKUT Ha TOPU30OHTAIBLHOM IJIOCKOCTH, TO BEC Tea
paBEH CUJIE TSKECTH, a €CJIM Ha HAKJIOHHOM, TO HET.
4. Cuna mpenus. Cunoit Tpenus Frp Ha3pIBalOT CUly, KOTOpas HpPENATCTBYET
JBUKEHHIO, T.€. HAallpaBJIeHa IPOTUB CKOPOCTH, U paBHA

Xoxa padoThI:

3amava. ['py3bl oauHakoBOW Maccel (m;=m;=0,5 Kr) COEAMHEHbI HUTHIO H
NEPEKNHYTHl Yepe3 HEBECOMBIA OJIOK, YKpEIUIeHHbI Ha KOHIE ctoia (puc. 2.1).
Koaddumment tpenus rpysza m, o cron u =0,15. IIpeneOperas tpeHuem B O10Ke,
OTNPENETUTh: a) YCKOPEHUE, ¢ KOTOPHIM IBMKYTCS TPY3bl; 0) CHIIy HATSHKCHHUSA
HUTH.

HMano: m;=m»=0,5 xr; u =0,15.

Hayitu: a, T.

N
Pemienne %
T
I1o BTOpOMYy 3aKkOHY HbIOTOHA ypaBHEHHUS Fe [
JIBWKEHHUS TPY30B UMCIOT BUJ: T
L
ma=mg-T, m,g
mya =T —/m,g;
m]ﬂ+mza:m‘gfﬂrn2g’0TKyﬂa mg
Fuc. 2.1 1
a= (ml _an )g _ (0,5 - 0’15 ) 0!5)9:8 =417
m, +m, 0,5+ 0,5 M/Cz;

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



Conep:xanune or4yera, ¢opma wu mnpaBuiaa odopwmieHusi oT4era o
BBINOJIHEHHOH padoTe: ycTHoe coobmieHue. [1oAroToBka ycTHOTO COOOIIEHUS.
O1eHKa pelIeHHbIX 3a7a4.
[{ens paboThI:
— Hay4YUTHCS CaMOCTOSITEIIEHO no10upaTh uHpOpMaIHIo,
CUCTEMATU3UPOBATh U OPOPMIIATH B BUE COOOIIEHHUS 10 33JJaHHOU TeMe;
- MOJIYYUTh OMBIT YMEHUS MTyOJIUYHO BHICTYIATh.

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

3aaHus K pelieHuIo:

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

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

3. Ilon neiicTBHEM HEKOTOPOU CHUJIBI IEPBOE TEJIO MPUOOPETAET YCKOPEHUE a.
[Tox neficTBueM BIBOE OOJIBIIIEH CHIIBI BTOPOE TEJIO MPUOOpETaeT
YCKOpEHHE B 2 pa3a MeHbllIe, 4eM nepBoe. Kak 0THOCUTCS Macca IepBOro
TeJia K Macce BTOPOro?

4. Ecnu npyXrHa U3MEHUJIa CBOIO JIJIMHY Ha 6 CM MO IEUCTBUEM I'py3a
Maccoii 4 Kr, TO Kak Obl OHa pacTsAHYyJIach MO IEUCTBUEM Ipy3a Maccou 6
Kr?

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

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

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

eab padoTbI: 3aKpENUTh TOJYYECHHBIE TEOPETUYECKUE CBEIACHHUS 110 TEME
pelieHneM 3a7a4, BbIpaboTaTh MPAKTUYECKHUE HABBIKU 110 PEILICHUIO 3a/ay.

Teopurnueckasi 4acTb
JHeprusi — yHUBEpcCajbHasi Mepa pa3IMuYHbIX (POPM JBUKEHHUS MAaTepUabHBIX
00BEKTOB M MX B3auMozeicTBusA. KomuuecTBEeHHON XapaKTepUCTUKOW mpolecca



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

_da

dt

MomHoCTh, pa3BuBaeMas CHJIOW B~ JAaHHBI MOMEHT BPEMEHH, paBHA
CKaJSIPHOMY IPOM3BEICHHUIO BEKTOpa CHJIBI HA BEKTOP CKOPOCTH, C KOTOPOHU
JBHYKETCS TOUKA MPUIIOKEHHS 3TON CUIIBL:
KoncepBaTtuBHasi cmja — cuia, paboTa KOTOpOM IpHU NEPEMELIEHUH U3 OJIHOTO
IIOJIOXKEHUS B IPYTrO€ HE 3aBUCHUT OT TPACKTOPHUM NIEPEMEILECHHUS, 4 3aBUCUT TOJIBKO
OT HA4YaJIbHOIO M KOHEYHOro IosiokeHud Ttena. CuiaoBoe 1moisie, B KOTOPOM
KOHCEPBAaTHUBHBIE CHJIBI COBEPIIAIOT pPabOTy, HA3BIBACTCA MOTEHUHMAJIbHBIM
oJIeM.
KuneTnyeckass »3Heprusi - MEXaHHMYECKash DSHEPIHUs BCSIKOIO CBOOOIHO
JOBIKYLIETOCsl  Tejla, YHCIEHHO paBHasg paboTe, KOTOPYIO  COBEpLIAIOT
JNEUCTBYIOIIUE HA TEJIO CUIIBI ITIPH €0 TOPMOKEHUHN 10 TIOJTHOU
OCTaHOBKH:

2
Ek:A:

IloTeHnUaJbLHAA DJHEPrUsi — OITO MEXaHWUYECKAas DHEPIHsl CHUCTEMBI Ted,
ompeneseMasl X B3aUMHBIM PAcCIIO0KEHUEM U XapaKTEPOM CHJI B3aUMOJICHCTBUS
MEXKTy HUMHU.

Ortcroma, Kak 4acTHBIE CIIy4yad, OTPENCIIIIOTCS: a) MOTCHIIMAIbHAsl dHEPrus Teja
MaccCo m Ha BBICOTE A

E, = mgh:
0) nmoTeHIMaIbHAS SHEPTUS YIIPYTroAe(POPMUPOBAHHOTO TeJA
kxz
E,6 = ,

" 2
riae k — ko3 @UuImeHT ynpyroctv (Iuisi Ipy>KHUHbI — 5KECTKOCTb ).
IHoHast 3Heprusl MEXaHWYECKOM CHUCTEMbl — paBHA CyMME€ KHHETUYECKOU U
MOTEHUHUATIBHON SHEPTUU: w — £ + £,
MexaHn4uecKkue CUCTEMBI, Ha Te€la KOTOPBIX JEMCTBYIOT TOJIBKO KOHCEPBATHBHBIC
CWIbl (BHYTPEHHUE U BHEIIHUE) HA3bIBAIOTCS KOHCEPBATUBHBIMHU cucTeMamu. B
TaKUX CHUCTEMAaX BBINOJHAECTCS 3aKOH COXPAHEHHMS] MEXaHMYECKON IHEPIruu:
E.+ E, =W = const,
T.C. MOJIHAA MeXaHH4YecKasi JHePrus KOHCEPBATUBHOM CHCTEMBbI CO BpeMEHeM
He U3MEeHseTCs.

Xoa padoThI:

3agaua 2. ABToMOOMIb Maccol 1,8 T nBHXKETCS B TOpY, YKJIOH KOTOPOM
cocraBimsier 3 M Ha kaxzasie 100 m mytu (puc. 2.3). Omnpenenutsb: a) paboTy,
COBEpIIIAEMYIO JBUTATEIEM aBTOMOOUIIS Ha MMyTH 5 KM, eciii KO3 (OULIUEHT TpEeHUs
paBeH 0,1;

0) pa3BUBaeMylO JBHUTaTelIeM MOIIHOCTh, €CIU H3BECTHO, YTO ATOT IYTh OBLI
IIPEOIOJIEH 3a 5 MHUH.



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

Haiitu: 4, P.

Pemenue

A= Fls -+ FmpS, FI[G

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

Conep:xxanue ort4yera, ¢opma u mnpaBwia oQopMJIeHHUSI OTYeTa O
BBINIOJIHEHHOI pafore: ycTHOe cooOuieHue. [1oaroToBka ycTHOTO COOOIIECHHUS.
OneHka penieHHbIX 3a/1a4.
[enb paboOTHI:
- HAay4YUThHCS CaMOCTOSITEIIEHO noa0upaTh uH(pOopMaIuIo,
CHUCTEMATU3UPOBATH U ODOPMIISATH B BUJIE COOOIIEHUS 10 3aJaHHOUN TeME;
- HOJIyYUTh OIBIT YMEHUSI yOJIUYHO BBICTYIATh.

3aganuss W Bompochbl st  (POPMUPOBAHUSI M KOHTPOJISL  BJIaJIeHUSA
KOMIIETCHIIUSIMH.

3ajjaHns K peleHmIo:

1. /IBa miapuka maccamu 2 U 4 KT IBUTAIOTCA CO CKOPOCTSIMU COOTBETCTBEHHO
5 u 7 m/c. OnpeaenuTs CKOPOCTH MIAPOB MOCIIE MPSIMOTO HEYIPYIoro yaapa
B Clly4asix: a) OOJbIIMI Iap JAOTOHSET MEHBbIIWK; O) MIapbl JABUTAIOTCS
HaBCTpeUy APYT IPYTY.

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

3. C GamHu BbICOTON 35 M TOpU3OHTaNBHO OpolieH kameHb Maccoi 0,3 kr.
[IpeneOperasi CONPOTHBICHUEM BO3AyXa, OIpPENEIUTh: a) CKOPOCThb, C
KOTOpPOM OpOIIeH KaMeHb, €Clh 4epe3 | ¢ Iocje Havalla JBHKCHHS €ro
KUHeTH4Yeckas sHeprus paBHa 60 [[x; 0) MOTEHIMATBLHYIO YHEPTHIO KaMHS
yepes | ¢ mociie Hayalia IBUKEHUS.

4. Tlyns maccort 10 1, jereBmIass TOPU30HTAIBLHO cO ckopocThio 500 wm/c,
MomajaeT B OaJUTMCTUYECKUNA MASATHUK JIJIUHOM 1 M M Maccodl 5 kr u
3acTpeBaeT B HeM. OnpenesuTh yrojl OTKIIOHEHHS] MasSTHHKA.

5. Kamenns maccoii 0,2 kr Opocunu o yriaoMm 60° Kk roOpu30HTY €O CKOPOCTBIO
15 m/c. HaiiTu KuHETHYECKYI0, TOTEHIIMAIBHYIO U MOJIHYIO SHEPTUIO KaMHSI:
a) cnyctsa 1 ¢ mocie Havana JABMKEHHS, 0) B BBICIIEH TOYKE TPACKTOPHUH.
ConpoTuBIIEHHEM BO3/1yXa NPEHEOPEUb.

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



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

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

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

Teopurnueckasi 4acThb
B ocHOBe MOJIEKYyIApHO-KMHETHYECKOM TEOPUH JICKAT TPU OCHOBHBIX MOJIOKCHUS
1. Bce BemiecTBa — *KUAKKUE, TBEPbIC U Fa3000pa3HbIe — 00pa30BaHbl U3
MEJIbYANIINX YaCTHUI] — MOJICKYJI
2. ATOMBI M MOJIEKYJIbI HAXOIATCS B HETIPEPHIBHOM XaOTHYECKOM JIBHKCHHH.

Macca oHO0# MOJIEKYJIbI My BbIpaxkaeTcs (hopMynoi

5 — M

0 - i
Ny

KoyimuecTBOM BellleCTBa V Ha3bIBAETCA OTHOIICHUE YKCIIa MOJIEKYI N K UMCITy
ABorajipo Nj :

v=—o.

N A

KonnenTparueid MOJIEKyJI n Ha3bIBa€TCS OTHOIIICHHE YKCiIa MOJIeKysl N B o0beMe

V k aTomy 00beMy V:

N
H=—,
Vv

JlaBneHue p MO>XKHO BBIPa3uTh ciieayromei Gopmymoi
1 2
p=—myn (v >
3
OTO ypaBHEHHE HOCUT Ha3BaAHHE OCHOBHOTO YPABHEHMS MOJIEKYJISIPHO
kuHetnyeckoil Teopun (MKT) razoB. 310 ypaBHEHHE MOKHO MEpENUCaTh B BUJIE

CpeI[HHﬂ KHHCTHUYCCKAA SHCPI'uA

3
(EK>:EkT ,

rae k—mocrosiHHas bonbiimana.
ypaBHeHUe MeHeneeBa-Knaneiipona

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

IIOCTOsAHHAs.

Xoxa padoThI:



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

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

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

Otser: V = 0,0015 M.

Conep:xxanue ort4yera, ¢opma u mnpaBwia oQopMJIeHUsI OTYeTa O
BBINIOJIHEHHOH padoTte: ycTHoe coobuieHue. [1oAroToBka ycTHOTO COOOILIEHUS.
OneHka penieHHbIX 3a/1a4.
[enb paGoOTHI:
- HAy4YUTHCS CaMOCTOSATEIIBHO noa0upaTh UH(pOpMaIHIO,
CUCTEMATHU3UPOBATh U OPOPMIISITH B BUJIE COOOLIEHHUS 110 33JJaHHON TEME;
- MOJIYYHUTh OIBIT YMEHUS MyOJINYHO BHICTYNATh.

3aganuss u  Bompochl iss (OPMUPOBAHMS M KOHTPOJS BJaJeHUs
KOMIIETEHLIUSIMH.

3ajjaHns K peleHuIo:

1. B 6annone naxomutcs 600 r Bomopoaa. Kakoe KOTU4YeCTBO BEIIECTBA 3TO
COCTAaBJISIET?

2. CpenHsisi KHHETUYECKAs SHEPTHs MOJIEKYJ I€aJIbHOTO Ta3a YBEJIMYUIIACh B
4 paza. Kak npu 3TOM U3MEHWIOCH AABJICHHE ra3a Ha CTEHKH cocyna?

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

4. B cocyne A Haxonutcs 14 r MosiekynsipHOro a3orta, B cocyae B — 4 r renus.
B kakom cocyne HaxoauTcst 60JbIIee KOJTMYECTBO BEIIECTBA?

5. O6béM 12 Mok a3ota B cocye mpu temmeparype 300K u napinenunn 10° Tla
paBeH V| . Uemy paBeH 00bEM 1 MoJIs a30Ta TPU TAaKOM K€ JJABJICHUM ra3a u
BJIBOE OOJIBINICH Temmeparype?

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

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


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

IIpakTnueckas padora Ne 6

Tema 3ansaTusi: OCHOBBI TEPMOTUHAMUKH.

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

Teopernyeckas yacrTb

BHYTpeHHSIﬂ SHCPIrusg NACAJIbHOIO OJHOATOMHOTIO I'a3a IIpsAMO ITPOIMOpHIHOHAJIbHA

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

pasra 4 = PAV  PaGora camoro rasa, rue p - ganenue rasa. [lepsbiit 3akoH
TEPMOJIMHAMMKU: U3MEHEHUE BHYTPEHHENW SHEPTUH CUCTEMBI IIPH MTEPEXOJE €€ U3
OJTHOTO COCTOSIHUS B PYrO€ paBHO CyMM€ paOOThl BHEITHUX CHJI U KOJIMYECTBA
TemnoTsl, nepeaanHoro cucreme: AU = A + ¢

BHyTpeHHsI SHEpTUsl CUCTEMBI TNl U3MEHSETCS IIPU COBEPUICHUH pabOThl U IpU
nepeaaye KoJIM4ecTBa TeIIOThl. B KaX/10M COCTOSHUM cucTeMa 00J1ajaeT
ONPENEIIEHHON BHYTPEHHEN YHEPTHUEM.

Buasl uzonpoueccos: 1. M3oTepMuyeckuil - BHyTPEHHSSI SHEPTUS HE MEHSETCS; 2.
N30x0pHbIi — 00bEM raza He MEHSIETCS M IOATOMY paboTa ra3a paBHa HYJIIO;
3.1300apHbIii-1iepegaBaeMoe ra3y KOJIU4eCcTBO TEIUIOThI UAET HA U3MEHEHHUE €ro
BHYTpPEHHEHN 3HEPTUHU U Ha COBEpUICHHE padOThl PU NOCTOSSHHOM JaBJIeHUN; 4.
AnnabaTHBIN — pU aAMabaTHOM IMPOIIECCEe KOJUYECTBO TEIJIOTHI PABHO HYIIIO.

Xoa padoThI:

3agaua:

[Tpu yBennuenuu aasnenus B 1,5 paza o0bem raza ymenbiunmicsa Ha 30 mi. Halitu
MepBOHAYAIILHBIN 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. Otset: V =90 mu.


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

Conep:xanune or4yera, ¢opma wu mnpaBuiaa odopwmieHusi oT4era o
BBINOJIHEHHOH padoTe: ycTHoe coobmieHue. [1oAroToBka yCTHOTO COOOIIEHUS.
O1eHKa pelIeHHbIX 3a7a4.
[{ens paboThI:
— Hay4YUTHCS CaMOCTOSITEIIEHO no10upaTh uHpOpMaIHIo,
CUCTEMATU3UPOBATh U OPOPMIIATH B BUE COOOIIEHHUS 10 33JJaHHOU TeMe;
- MOJIYYUTh OIBIT YMEHUS MTyOJIUYHO BHICTYATh.

3aganuss u  Bompochl s (OPMUPOBAHMS M KOHTPOJS BJAJEeHUSs
KOMIIETEHIUSIMH.

3aaHus K peleHuIo:

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

2. Kak u3meHsieTcsi BHyTPEHHsISI JHEPTHUsl OTHOATOMHOTO rasa npy u300apHOM
HarpeBaHUM? MpHU U30XOPHOM OXJIAXKAECHUU? MIPU U30TEPMUUECKOM CHKATUU?

3. Kakyto paboty coBepmi Bo3ayx maccoit 200 T npu ero n300apHomM
HarpeBannu Ha 20K? Kakoe KoJIM4ecTBO TETUIOTHI €My IPU 3TOM COOOIIHIIN?

4. JIns n300apHOT0 HArpeBaHUs raza, KOJMYEeCTBO BemiecTBa KoToporo 800 MoJb.
Ha 500K emy coobumim koaudyecTBoO TermioTsl 9.4MJx. Onpenenuts paboTy raza
U TIpUpalieHue ero BHyTPEHHEN SHEPTUH.

5. O6béM kucnopoaa maccoii 160 r, remmneparypa koroporo 27° C, npu uzobapHoM
HarpeBaHuM yBeJIUuwWics BABoe. HaliTu paboTy ra3a npu pacuiupeHumu.

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

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

IIpakTnueckas padora Ne 7
Tema 3aHATHA: DiIeKTPHUYECKOE MMOJIE.

Heab padoThl: 3aKpeNUTh NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
perIeHneM 3aja4, BIpab0oTaTh MPAKTUUYECKUE HABBIKU IO PEIICHUIO 3a/1a4.

Teopurnyeckas yacrtb



IIpu nokoe 3aps110B UX B3aUMOJEHCTBHAE HA3BIBAKOT IEKTPOCTATUYECKUM
(anexTpuueckuMm). [Ipu ABMKEHUU 3apsiI0B UX B3aUMOJIEHCTBUE OyIET OTINYATHCA
OT JIEKTPOCTATUYECKOTO0. JIONIONHUTENBHOE B3AaUMOAEICTBHE 3aps 0B,
00yCIOBJICHHOE UX JIBI)KEHUEM, Ha3bIBA€TCS MAarHUTHBIM. B 001iem ciaydae npu
JBUKEHUU 3apsAI0B UX B3aUMOJEICTBUE SABISETCA DIEKTPOMarHuTHBIM. Cria
B3aMMOJICUCTBHS IBYX TOUEUYHBIX JIEKTPUUECKHUX 3apAI0B IPSIMO
MPOINOPIMOHAIIbHA BETUYMHE 3aPsA0B U 00paTHO NPOMOPLMOHAIbHA KBaApaTy
PACCTOSIHUS MEXY HUMMU.

K 4,4,

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

VYcnoBus 1 BeInoJiHEHUA 3aKoHa KyioHa:
1. J{oyKHBI OBITh TOUEUHBIE 3PS /IbI
2. 3apsKeHHBbIE TeNa JOJKHBI ObITh HENOBUKHBIMU.
HanpskeHHOCTB 3JIEKTPUYECKOTO IT0JIsI pABHA OTHOLIEHUIO CHIIBI, C KOTOPOM I10JIE
JCUCTBYET Ha TOYCHUHBIN 3apsi/l K STOMY 3apsiny.
. F

F:

q.
DJIEKTPOEMKOCTD
- XapaKTepU3yeT CIIOCOOHOCTh ABYX MPOBOJHUKOB HAKAILJIUBATH DJICKTPUUYCCKUM
3apsi.
- He 3aBucuT oT q 1 U.
- 3aBUCHUT OT T€OMETPUUYECKUX pa3MepOB MTPOBOAHUKOB, UX (DOPMBI, B3AUMHOIO
PACIIOJIOKEHMS, IJIEKTPUIECKUX CBOMCTB CPeJIbl MEK1y TPOBOIHUKAMM.

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 anexkrpoeMkocTsh (C):

MIPY MapajuIeIbHOM BKIIFOUCHUH

C =

C=C, +C,

IIpH 1IOCJICAJO0BATCIbHOM BKIIOUCHHUN



{ 1 |
C G G

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

DHeprus KOHAEHcaTopa paBHa padoTe, KOTOPYIO COBEPIIUT JIECKTPUUECKOE MOJIe
npu cOMMKEHUU TUTACTUH KOHJIEHCATOPa BILUIOTHYIO,

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

Xoxa padorhi:

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

Jano: Pemenue:
-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 mnpaswia opopMieHHUss OT4YeTa O
BBINIOJIHEHHOH padoTte: ycTHoe coobuieHue. [1oAroToBka ycTHOTO COOOIIEHUS.
OneHka penieHHbIX 3a1a4.
[ens paboThI:
— Hay4YUThCSA CaMOCTOSITEIIEHO noa0upaTh uH(pOopMaIuio,
CUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOIIEHHUS 110 3aJaHHOU TEME;
- MOJIyYUTH OIBIT YMEHHSI yOJINYHO BBICTYIATh.

3agjanuss W BOHNpoOChI A (POPMHUPOBAHMS M KOHTPOJSA BJIAACHUS
KOMIICTCHUMSIMM.

3ajaHns K peleHunIo:

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

B3aUMOJICHUCTBYIOT ¢ cuiioit 9 MH?


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

2. B0 CKOJIBKO pa3 cuiia 3JIEKTPUUYECKOrO OTTAJIKUBAHUS MEXKAY JBYMSI
AIEKTPOHAMHU OOJIBIIIE CHIIBI UX TPABUTALIMOHHOIO MPUTSKEHUS APYT K
apyry?

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

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

5. Tlnomaap Kaxmoi IIaCTHHEI IIIOCKOTo KoHaeHcaropa 401 cm? . 3apsn
mactul 1,42 MxKi. Haliti HanpsiKEHHOCTH TOJISE MEXKAY TJIACTUHAMM.

6. Bo CkOIBKO pa3 U3MEHUTCS EMKOCTh KOHJIEHCATOPA IIPYU YMEHBIIECHUH
paboueit TIoMAAM MIIACTHUH B 2 pa3a U YMEHbBIIIEHUH PACCTOSIHUS MEXKITY
HUMH B 3 paza?

7. TInockuii KOHAEHCATOP COCTOMT U3 JBYX ILIACTHH ILIOIIAABI0 S0cM?
Kakaas. Mexay miiacTHHaAMU HaXOJIUTCS CIIoH cTekia. Kakoit HanOobImiA
3apsii MOKHO HaKOMUTh HA ’TOM KOHJIEHCATOPE, €CIIU IPU HAPSIKEHHOCTH

nosst 10MB/M B cTekiie mpoucxoauT mpoOoi KoHaeHcaTopa?

IIpakTnuyeckas padora Ne 7
Tema 3anaTHsA: 3aKOHBI NOCTOAHHOI0 TOKA. JJIEKTPUYECKHUI TOK B
Pa3jIMYHbIX Cpeaax.

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

Teopurnuyeckasi 4acThb

3axkon Oma yuTaeTcs TakK: CuU1a moKa 6 yuacmke yenu npiamo nponopuuoHailbHa
HANPAIICEHUIO HA KORUAX IM 020 yuacmkKa u 06pamu0 nponopuuoOHaibHa €20

CONRPOMUGIEHUI).
I U
R

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

— CONPOTHUBJICHUE yUaACTKA.
3akoHa OMa 1 IOJIHOM LENU - cuia moxa npsamo nponopyuonaivta cymme IC
yenu, u 00PamMHO NPONOPYUOHANLHA CYMME CONPOMUBIEHUU UCTMOYHUKA U Yenu



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

" r+R
DIEKTPUYECKUN TOK - 3TO YIOPSAIOYEHHOE ABMKEHUE 3apsSKEHHbBIX yacTull. Cuia
TOKA paBHa OTHOILICHMIO 3apsi/ia, IEPEHOCUMOE YepPEe3 NONEPEUHOE CEUCHHE
MIPOBOJIHMKA 32 UHTEPBAJI BPEMEHH, K 3TOMY MHTEPBAILY BpeMeHH. Eciu cuia Toka
CO BPEMEHEM HE MEHSIETCSI, TO TOK HAa3bIBAECTCS MOCTOSIHHBIM. /{711 BOSHUKHOBEHUS
U CYILIECTBOBAHMS DJIEKTPUUYECKOT0 TOKa B BellecTBe. Heobxoammo, Bo-MepBbIX,
HaJIM4KMe CBOOOIHBIX 3apsHKEHHBIX YaCTHIL, BO-BTOPBIX, HEOOX0IUMA CUJIA,
JIEUCTBYIOIIAsl HA HUX B OIPENEIIEHHOM HampasiieHUU. Ha 3apsykeHHbIe YaCTULIBI

JNEUCTBYET AneKkTpuueckoe noie ¢ cuino F=qE. ConpoTtuBieHne npoBogHUKA

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

HpI/I YHOPAAOUYCHHOM ABHKCHHUHN 34PSKCHHBIX YACTHIL SJICKTPHUUYCCKOC I10JIC

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

-

A . U
P=—=IU=I"R =—
BPEMEHH. at R

Xoxa padoThl.

B npoBonHuke conporuiienreM 2 Om, nojakiatoueHHoM K annementy ¢ O/1C 1,1 B,
cuia Toka paBHa 0,5 A. KakoBa cuiia Toka npyu KOPOTKOM 3aMbIKaHUH dJI€MEHTA?

JHano: Pemenue.
R=2 Om
— IR .

[ & . _E . f=te d __ LIBO3A _s55A.
_ R+r ¥ r ¢—IR 11B-05A-20m
e=1,1 B
[=0,5A
Haiitu I3. Otset: I3 = 5,5 A.

Conep:xkanue ordera, ¢opmMa u mnpaBwia odopMiIeHHusT OT4YeTa O
BBINIOJIHEHHOH padore: ycTHOe cooOuieHue. [loAroToBka yCTHOTO COOOIICHUS.
OueHka peneHHbIX 3a1ay.
[enb paGOTHI:
— Hay4YUThHCS CaMOCTOSITEIIbHO nooupaTh uHpOpMAIHIO,
CHUCTEMATU3UPOBATH U O(POPMIIATH B BUE COOOIIECHHUS 10 33]JaHHOUN TeME;
— MOJIYYHUTh OMBIT YMEHUS MTyOJINYHO BBICTYIIATh.


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

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

3aaHus K pelieHunIo:

1. OOMoTKa peoctara conpotuBiieHreM 84 OM BBITIOTHEHA U3 HUKETUHOBOM
IPOBOJIOKH C IIOLIAILIO TonepedHoro ceuenus 1 mm? . Kakosa quna
IIPOBOJIOKHU?

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

3. Kwucrounuky ¢ 9/1C 12 B 1 BHyTpeHHMM conpoTuBieHueM | Om
MOAKIIFOUEH PEOCTaT, CONpOoTUBIEHUE KoToporo 5 Om. Halitu cuimy Toka B
LEMH U HANPSHKEHUE HA 3AKMMaX UCTOYHHMKA TOKA.

4. Ilpu nuranuu JJaMnouyku ot 3yeMmenTa 1,5 B cuna Toka B nenm pasna 0,2 A.
Haiitu paboTy CTOPOHHUX CHJI B 3JIEMEHTE 3a | MUH.

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

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

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

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

Heab padoThI: 3aKpENUTh NOJIYYEHHBIE TEOPETUUECKUE CBEIACHUS 110 TEME

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

Teopurnuyeckasi 4acThb

Cuna, Oeucmeyowas co CMOPOHbL, MASHUMHO20 NOAA HA NPOBOOHUK C
MOKOM, NPAMO NPONOPYUOHAIbHA CUNe MOKA. OJIUHe NPOBOOHUKA 8 MASHUMHOM
nojie u nepneHOUKyJIAPHOU COCMAasasgiouell 6eKmopa MacHUMHOU UHOYKYuu. ITO |
ecTb (hopMynHpoBKa 3aKoHA AMIepa, KOTOPBIN 3anuceiBaetcs Tak: Fa=1/ B sin .



Hanpasnenue cuibl AMIiepa OnpeaensioT Mo MpaBuiry
JIeBOU pyKH. Eciu nesyro pyKy pacnonoxcums mak, 4umoovl
yemovlpe naibya  NOKA3BIGANU  HANpAGIeHue  MoKd,
NEepneHOUKYIAPHAs COCMABNAIOWA BEeKMOPA MASHUMHOLL
UHOYKYUU 6X00ula 8 Aa0OHb, mo omocHymsli Ha 90°
OonbUWOU naney nokaxcem HanpasieHue cuivl Amnepa

(puc. 4).

B=Bsin a.

Cuna,  gelcTByromas Ha JBHKYILHICS
AJEKTPUYECKUN 3apsi/i B MAarHUTHOM TIOJI€, Ha3bIBaeTCs cuiou JlopeHya W paBHA
MPOM3BEICHUIO MOJYJIM 3apsAjia, MOIYJS €ro CKOPOCTH, MOAYJS BEKTOpa
MarHUTHOM WHIYKIIMA W CHHYCa yIjla MEXJIY BEKTOPOM CKOPOCTH M BEKTOPOM
MarHUTHOM UHAYKIIUU:

F,= |q|~B~U -sin o

Hanpagnenune cunbl JIopeHa i MOJOKUTEIBHOTO
3apsifia ONpeessieTCs Mo MpaBUITy JIEBOM PYKU: ec/iu eyt
PYKU  pACnoodcums — makx, 4moovl  COCMAGIAIOUA

Puc. 4

MACHUMHOU UHOVKYUU B , NEPNEeHOUKYIAPHASL CKOpOCMmU
3aps0a, 6xXo0uld 8 1a0oHb, a emvlpe 8blMAHYMbIX NAIbYA

ObLIU  HANPABNIEHbL NO  OBUNCEHUIO  NOJOHCUMETbHO2O
3apsoa (npomue OBUICEHUS OMPUYAMETbHO20), MO
omozHymulil Ha 90° 00IbWOU naney yKax)cem HanpaeieHue oeucmsyruel Ha
3aps0 cunvl Jlopenya F,.

- -

DJeKTpUYeCKOe Tojie JAcicTByeT Ha 3apsag ¢ ¢ cwioll F,=q-E.
CrietoBaTenibHO, €CJIM €CTh M DJIEKTPUYECKOE M0JI€, U MarHUTHOE II0JIE, TO
CyMMapHas cuia F, ACUCTBYIOIIAS HA 3apsl, paBHA: F =F,, + F, .

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

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

Bpems, 3a kotopoe dacTuia JAeaaeT IIOJHbIN
2n - R

000poT (mepuoj odpareHus ), paBHo: T =

MarHuTHBIM MOTOKOM 4Y€pe3 3aMKHYThIN KOHTYP IUIOMIAJbI0 S HA3bIBAIOT
(bU3MYECKYI0 BEIMYHMHY, PABHYIO IPOU3BEIACHUIO MOAYJISl BEKTOPAa MAarHUTHOU
WHIYKIUU B Ha TU10111a/]1b KOHTYpa S U Ha KOCUHYC YIJIa a MEX/1y HalpaBiIeHUEM
BEKTOpa MarHUTHON MHAYKIIMU U HOPMAJbIO K muiomanu Kourypa. @ = BS cos a
(puc. 3).

OnBITHBIM ITyTEM OBLJT YCTAaHOBJIEH OCHOBHOM 3aKOH
aneKTpoMarHuTHOM uHAyKuu: I C uHAyKIUM B
3aMKHYTOM KOHTYpe PaBHA 110 BeJIMYMHE CKOPOCTH
W3MEeHEeHHMS] MATHUTHOIO NMOTOKA Yepe3 KOHTYP. & =
AD/At.

Puc. 3



Ecnu paccMatpuBath KaTyliky, COAEPKAILYIO # BATKOB, TO pOpMyJia OCHOBHOTO
3aKOHA JIEKTPOMArHUTHOM MHAYKIIUU OYET BRITISACTh Tak: & = n AD/At.
Enunanma n3mepenns marautHoro notoka @ — Bebep (B6): 1B6 =1B - c.
HnoykyuonHwlti mox umeem maxoe HanpasieHue, npu KOmopom e20 MacHumHoe
noJjie cmpemumcs CKOMHNEHCUpoB8ams UsMeHeHue GHeuHe20 Ma2HUMHO20 NOMOKA
yepe3z KOHmMYp.

SIBneHnEe caMOMHAYKINH 3aKito4aeTcs B nosiBiaeHnu JJ1C HHIyKIIUu B CaMOM
MIPOBOJAHUKE MPU U3MEHEHUU TOKA B HEM.

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

KoaddumumenT nponoprimonanbHOCTH L Ha3bIBAIOT HHAYKTHBHOCTHIO.
NHayKTHBHOCTH — 3TO BeM4nHA, paBHas D/]C caMOMHAYKIIMU TPU CKOPOCTHU
M3MEHEHHUs ToKa B MpoBogHuKe 1 A/c. UnaykTUBHOCTE U3Mepsiercs B renpu (I'H).
1 Tu=1Bc/A.

Xoxa padoThI.

3agaua 1.

Jano: Pemrenwue.

B=10mMTn=0,01Tn,

il peilili ate F = BILSIn0=0.01 Tx - 50 A - 0.1 m
o= 90°. SIn90° = 0,05 H.

Haiitu F. OtBer: F=0,05H

3agauya 2.

Jano: Pemenue.

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

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

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

Conepxkanue orvera, ¢opma u mnpaBwia odopmieHusi oOT4eTa O
BBINIOJIHEHHOIH palore: ycTHOe cooOuieHue. [IoAroToBka yCTHOTO COOOIIEHUS.
OneHka penieHHbIX 3a1a4.
[enb paboOTHI:
- HAy4YUTHCS CaMOCTOSATEIIBHO no0upaTh UH(pOpMaIHIO,
CHUCTEMAaTHU3UPOBATh U OPOPMIISITH B BUJIE COOOIICHHS 110 3aJaHHOU TEME;



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

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

3aaHus K pelnieHunIo:

1. IIpsAmoit npOBOAHUK NIMHON 15cv TMOMENIEH B OJJTHOPOJHOE MATHUTHOE TTOJIE C
uHaykuuen 400 u7Tn, HanpaBiIeHHOW MEPHEHAUKYISAPHO HAMpPABICHUIO TOKA.
Cuiia Toka, MPOTEKAOUIET0 MO MPOBOJAHUKY, 5A4. Haittu cuiny Awmrmepa,
JEUCTBYIOIIYIO HA IIPOBOJAHUK.

2. Ha npsamonuHedHbI  npoBOAHMK  JiMHOM 40 cm,  pacHONOXKEHHBIU
MEPIIEHAUKYJIIPHO JIMHUSAM HHAYKUWM OJHOPOJHOIO MArHUTHOIO IOJI,
neictByer cwia 0,12 H . OnpeaenuTs MarHUTHYIO MHIYKIIUIO, €CJIM CUjla TOKA B
POBOJHUKE 3 4.

3. DJEKTpOH JBHKETCS B OAHOPOJHOM MArHUTHOM I0JIe, MOAYJIb HWHIYKIUU
koroporo B = 0,05 T, nepnesaAuKyasspHO JUHUASAM MATHUTHOW MHAYKIMH. Ero

ckopocth V = 107 m/c. Haiigure BpeMst 0JJHOr0 000pOTa DJIEKTPOHA.

4. DJIeKTPOH JBWXKETCA B OJAHOPOJHOM MAarHUTHOM IIOJIE CO CKOPOCTBIO,
HaIIPaBJIICHHOW NEPNEHANKYJIIPHO BEKTOPY MarHUTHOW UHAYKIWHA U PABHOU S -
10° m/c. Monmyns BexTopa MarauTHOM mHaykiuuu 0,02 Tin. Uemy paBHa cuia
Jlopenua? Onpenenure paanyc OKpy>KHOCTH, IO KOTOPOW JBHKETCS SJICKTPOH.

5. Marnuthsbiil notok 40 MBO yepe3 KOHTYp yMeHbIIaeTCsl paBHOMEPHO 10 HYJIS
3a 0,02 c. Onpenenmure DC WHAYKIMH M CHIY TOKA4, BO3HHMKAIOIIYIO B
KOHTYpPE, €CJIM COMPOTUBIIEHUE KOHTYpa 5 OM.

6. Bprauciaure sHEPTUI0 MATHUTHOTO IO KaTYIIKH, HHAYKTUBHOCTB KOTOpOi1 0,8
['n npu cuie Toka 4 A.

7. Karymika u3 200 BUTKOB HaXOJMTCA B MAarHUTHOM TOJIE, UHAYKIHS KOTOPOTO
paBHOMEpHO yBenuumBaercss oT 1 go 5 Tm 3a 0,1 c. Onpenenure DC
MH/IYKI[MH, BOSHUKAOIIYIO B KATYIIKeE, €CIIU IUIoIaab BuTka 0,6 cm>.

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

eab padoThI: 3aKpENUTh MOJIYYEHHbBIE TEOPETUUECKUE CBEIACHUS 110 TEME

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

Teopurnueckas yacTb

Konebanus, paccmaTpuBaemMble B pasene «MexaHuka», Ha3bIBalOTCS

MCXaHUYCCKUMU, IIPU KOTOPBIX paCCMATPUBAIOTCA N3MCHCHUA HOHOX(GHHﬁ,



CKOPOCTEH, YCKOPEHUHN U SHEPTHil KaKuX-JIM0O0 TE WA 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 KoJeOaTeabHbIN MPOIECC, HA3bIBAIOT
BO3BpALAIOLIECH CUIION.

HpOCTCI?II]IHM BHIOM IICPHUOJUYICCKHUX KOJICOAHUH SIBIISIOTCS TapMOHHNYCCKHC

KOHC6aHI/I5I, IMPOUCXOAAIIHNC 110 3aKOHY CHHYCa UM KOCHHYCA.
FapMOHquCKaH KosieOaTeIbHasI CUCTEMaA (CI/ICTeMa TCJI, COBCPIIAOIINX
KOHe6aHI/IH) O0OBIYHO UMEET OJHO ITOJIOKCHHC, B KOTOPOM MOXKCT HpC6BIBaTB CKOJIb

YI'OAHO OO0JITO — IIOJOKCHHUC PABHOBCCHUA 0.

OTKJIOHEHUS OT MOJ0KCHUS PaBHOBCCHA HAa3bIBAIOT CMCIIICHHUCM, U o0o03HayaeTcs

X, a HamOonwIee cmenienne (Touku B nnm C) Ha3bIBaeTCA aMILTUTYI0U

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

BO3BPAILIAETCS B UCXOJIHOE) Ha3bIBAETCs NOJIHBIM Kodebanuem (O-C-O-B-0).

BpeMH OAHOI'O ITOJIHOI'O KOJIEOAHHST Ha3bIBAETCS IHepuoaomM KoJIeOaHHs

(o6o3nauaetcs T). Ecnu Tesno 3a Bpemsi t coBepIaeT n MOJHBIX KOJEOaHUI TO

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

1]
T= -
t

2|~

1
,a T




€IMHUI] BPEMEHH HA3bIBACTCS LUKINYECKON (KPYTroBOil) 4acTOTON M 0003HAaYaeTCs

m: W= 27TW
Matemartuyeckas 3anich TapMOHHUYECKOTO KOJICOaHUS:

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

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

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

daza xoaebaHus
[TpocreiitmmmMu Koie0aTeIIbHBIMU CHCTEMAMU SIBJISIFOTCS:

a) MaTEMaTUYCCKMI MASITHUK — MaTcpualibHasa TO4YKa, IIOABCIICHHAA HA HEBECOMOU

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

[lepuon konedanus onpeaensieTcs: ypaBHEHUEM:

T=2n E

5
HepI/IO,Z[ T 3aBUCHUT JIMIIb OT JJIUMHBI MAasITHUKA U MCCTOIIOJIOKCHUA (y'I[aJ'IéHHOCTI/I
OT LIEHTpa 3eMJIH WM JIPYroro HeOECHOIo Teja), KOTOPOEe OMPEACIISCTCS

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

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

YOPYTOH IIPYyKHUHE.
ITepuon koneOaHus ONpeAENAETCS ypaBHEHUEM:.

m
T=2m. | —
K

KaxoBa macca rpy3a, KoJIeOromerocs: Ha mpyxuHe kectkoctbio 0,5 kH/M, ecn npu
aMILTUTY A€ KOJIeOaHui 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? x ¥
k =0,5xH/™M = 500 H/m, 2 2 v? v
=5 = 2
% =B =00, =500 T [ 20 M| 202 kr
v =23 M/C. 3m/c
Haiiti: m Otsetr: m = 0,2 kT.

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

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

KoJiebanwmii 3a 16 c.

2. I'py3, noaBenieHHbI Ha npykuHe xecTtkocThio 600H/M, coBepiiaeT
rapMoHu4ecku kojiebanus. Kako qoimkHa ObITh dKECTKOCTh MPYKUHBI, YTOOBI
4yacToTa KoJeOaHuil yMeHbIINUIach B 2 pasza?

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

4. Kak u3MeHUTCS IepHo]T KoJieOaHU MaTEMaTUUECKOTO MasiTHUKA, €CJIU JITTUHY
HUTH YBEIMYUTH B4 pasa, a MacCy rpy3a yMEHbIINUTH B 4 pa3a?

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

6.110 MOBEPXHOCTH JKHUJIKOCTU PACTIPOCTPAHSIIETCS BOJIHA CO CKOPOCTHIO 2,4 M/C TIpH
yactore 2 ['u. KakoBa pa3HocTh (a3 Aig Touek, JiexKaluux Ha OJHOM JIy4e U
OTCTOSILLIUX JAPYT OT apyra Ha 90 cm?

7. Ilpu cBOOOIHBIX KOJICOAHUSX MPY>KHHHOTO MasiTHUKA MaKCUMAaJIbHOE 3HAYCHUE
ero notTeHuuanbHoM sHepruu 10 [k, MakcMMalibHOE 3HAYEHUE €T0 KUHETUYECKOU

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

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



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

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

Teopurnueckasi 4acThb

$ Ilpu pacnpoCTpaHEHUHU PIEKTPOMArHUTHON BOJIHBI
BEKTOPBI HANIPSKEHHOCTH £ M MAarHUTHOM MHIYK-
uuu B nepneHauKynsipHbl HallpaBJIECHUIO
pacnpocTpaHEHUs BOJIHBI U B3AHMHO
NEepPHEHANKYJIPHBI MEX Iy co00ii (puc. 2).
B03MOXHOCTh IPAKTUYECKOTO TPUMEHEHUS HJIEK-
TPOMAarHUTHBIX BOJIH JUIsl yCTAHOBJICHUS CBSI3U 0€3
Puc. 2 MIPOBOAOB MPOJeMOHCTpUpoBail 7 mast 1895 r.
pycckuii pusmuk A. ITonos. DTOT 1eHb cUUTAETCS
JTHEM POKIEHUS paauo. J{Jis ocyliecTBIECHUS paJuoCBsI3u HEOOXOANMO
00€ecreynuTh BO3MOXHOCTb MU3TyYEHUs AJIEKTPOMAarHUTHIX BOJIH. Eciu
AJIIEKTPOMArHUTHBIE BOJHBI BO3HUKAIOT B KOHTYPE U3 KaTYIIKU U KOHJIEHCATOPa, TO
NEPEMEHHOE MAarHUTHOE T0JIE OKA3bIBAETCS CBSI3aHHBIM C KATYIIKOH, a
NEPEMEHHOE JEKTPUUECKOE M0JI€ — COCPETOTOYEHHBIM MEXY TUIACTUHAMHU
KOHJIeHcaTopa. Takoil KOHTYp Ha3bIBAETCS 3aKPBITHIM (puc. 3, a).
3aKphITHIN KOJIEOATETbHBIN KOHTYP MPAKTUYECKU HE U3TY4YaeT AIEKTPOMArHUTHBIC
BOJIHBI B OKPY’KaroIllee MPOCTPAHCTBO. ECIM KOHTYp COCTOUT U3 KaTyIIKU U ABYX
IUTACTHH TUIOCKOTO KOHJIEHCATOPa, TO MO YeM OOJIBIIUM YIJIOM Pa3BEPHYTHI ATH
IUTACTHHBI, TeM O0siee CBOOOAHO BBIXOAUT JIEKTPOMArHUTHOE MOJIE B
OKpY’Karolee MpocTpaHcTBo (puc. 3, 6). IIpenenbHbIM cilydaeM pacKphITOTO
K0J1€0aTeIbHOTO KOHTYpa ABJISIETCS YaleHUE MIACTUH Ha MTPOTHUBOIIOI0KHBIE
KOHIIbI KaTylIKHU. Takast cucteMa Ha3bIBAETCS OTKPBITHIM K0J1e0aTeJIbHbIM
KOHTYpOM (puc. 3, B). B 1eliCTBUTETLHOCTH KOHTYP COCTOUT U3 KATYIIIKU U
JUIMHHOTO MPOBO/Ia — AHTEHHBI.

DHeprus u3iydaembix (IIpU MOMOIIM T€HepaTOpa HE3aTyXaAIINX KoJieOaHu )
AJIEKTPOMATrHUTHBIX KOJICOAHUN TPH OJMHAKOBOW aAMIUIATYAE KOJICOAHWUN CHITBI
TOKa B aHTCHHE MPOIMOPIIMOHAIEHA YETBEPTON CTETMEHH 4YacTOThl KoyieOanuid. Ha
4acTOTax B JECATKH, COTHM H JaXe ThICAYM TIepll HHTEHCUBHOCTh
AIIEKTPOMArHUTHBIX KoJIe0aHUI HUUYTOXXHO Maja. [losToMy ayis ocyiecTBiIeHHS
paavo- W TEJIEBU3HMOHHOM CBSI3W HCIOJB3YIOTCA 3JIEKTPOMAarHUTHBIE BOJIHBI C
YaCTOTOM OT HECKOJIBKUX COTEH ThICAY T'epll JO COTEH Merarepu.

P Y




IIpu mepenaye no paguo peyd, My3bIKM W JPYI'MX 3BYKOBBIX CHUIHAJIOB
OPUMEHSAIOT pa3iU4YHble BHJbl MOAYJSIMM  BBICOKOYACTOTHBIX (HECYIIHX)
koneOanuii. CyTh MOAYJSLMHM 3aKIIOYAeTCSI B TOM, UYTO BBICOKOYACTOTHBIC
Koe0aHusi, BbIpaOATHIBAEMBIE TEHEPATOPOM, HM3MEHSIOT IO 3aKOHY HH3KOM
4acToTel. B 3TOM M 3akmroyaercs OAWH M3 NPUHLHUIIOB paguonepeaadu. [[pyrum
OPUHIMIIOM  SIBISIETCA  OOpaTHbI mpouecc —  JaeTekTupoBanme. llpu
paguonpueMe U3 NPUHATOTO AHTEHHOW IPUEMHHMKAa MOIYJIMPOBAHHOIO CUTHAIA
HY>KHO OTQUIBTPOBATH 3BYKOBbIE HU3KOYACTOTHBIE KOJIEOaHUSI.

3agaua.

KonebarenbHbIil KOHTYp COIEPAKUT KOHAEHCATOP eMKOCThI0 800 nd U KaTylmKy
WHIYKTUBHOCTU MHAYKTUBHOCTHIO 2 MKI'H. KakoB nepuo coOCTBEHHBIX
KoJieOaHu KOHTYpa?

Jamo: Pememms:

C = 8001—[(1} = 8 ) 1{]_10‘1} FopuymaToumoma: L = ZT[ . "','f'E
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)

Conepxkanue orvera, ¢opma u mnpaBuwia odopMieHHUsT OT4YeTa O
BBINIOJIHEHHOI pafore: ycTHOe cooOuieHue. [loAroToBka yCTHOTO COOOIIECHUS.
OueHka penieHHbIX 3a7a4.
[ens pa®oThI:
— HAYUYUTHCS CaMOCTOSITEITBHO noaOupaTh uHpopmaruto,
CUCTEMATU3UPOBATh U O(POPMIISTH B BUE COOOIIEHHUS 110 3aJaHHOU TEME;
— MOJIYYUTh OIBIT YMEHUS MyOJIUYHO BHICTYNATh.

3aganuss W Bompochbl st (DOPMUPOBAHUSI M KOHTPOJISL  BJIaJIeHUA
KOMIIETEHLIUSIMH.

3ajaHns K peleHunIo:

1. Curnan pamuonokaTopa BO3BpaTHjICA OT oObekra uepes 3 - 10* c. Kakoe
paccTosiHue 10 00beKTa?

2.  UYemy paBHa IJIMHA BOJIHBI, U3JIy4aeMOU MEPEIATUYMKOM, €CIIU TTEPUO/T
xoje0anuii pasen 0,2 ¢ 107 ¢?

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

4. Omnpexaenure Nepuo] U 4acTOTy paauorepeaaTunka, paboTaromEero Ha BOJHE
nnHou 30 M.

5. Omnpenenute 4acTOTy W JUIMHY BOJHBI paguonepeaaTurKka, €Ciau Mepuo/i ero



>JIEKTPUYECKHX KoeOanuii pasen 1076 ¢
6. CKOJBKO KOJ€OaHUI NPOUCXOIUT B AEKTPOMATHUTHOM BOJIHE C JUTMHOU
BoJHBI 300 M 3a Bpemsi, paBHOE niepro1y Koiaeobanuit ¢ yactotoit 2000 I'q?

IIpakTu4yeckas padora Ne 11
Tema 3ansaTus: Ilpupoaa csera.

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

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

Teopurnueckasi 4acTb

,,,,,,,,,,,,,,,,,,,,,,,,,, e |
I&opnycxy AAphas C‘neT - tmc-mu} | K_Bd HTOBBIE cnoncnzai
'[EO HA CBETA | - cBeTa }
{pioToH) ! (rtepenc-c BEHRIECT Bd) . (IIpM M3TYUEHWH 1 |

- B R HOFJIOIHCHHH)

S o i i e i e m e e e T -
Bosmosast | | P .aJleKTDOMarHHTHdH |

. 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

Sln o
— = 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,
7]
? 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

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

F

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




3agaua. CBeva HaxXOAUTCA HA pacCTOSHUM 12,5 cM OoT cobuparomieii TMH3bI,
omnThyeckas cuia kotopoii pasHa 10 nntp. Ha kakom paccTosiHUM OT JTUH3BI

MOJIYYUTCS] U300pakKeHHe U KaKuM OHO Oynet?
JlaHo: Pemienue

D=10antp D=1/d+1/f, 1/f=D-1/d
d=12,5cm=0,125 m 1/£=10-1/0,125=10-8=2
-7 £=1/2=0,5 m OtBert: 0,5 M

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

3aiaHud K pelieHuIo:

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

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

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

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

5. Ha kakom paccTosiHUM OT coOuparole JUH3bI ¢ POKYCHBIM paccTtosinueM 10
cM OyZIeT HaXOIUThCS U300pakeHre IpeIMeTa, €CIIU caM MPEeAMET HaXOIUTCS
Ha pacctosiHuu 20 cm?

6. CxopocTh pacmpocCTpaHEeHus Jiyda »enaToro ceera B Boje 225 000 km/c, a B
crekiae — 198 200 xm/c. OmpenenuTh MoKa3aTedb MPEIOMIICHUS CTEKJIa
OTHOCHUTEIBHO BO/JIBI.

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

BOJIHBI B BOAC.


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

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

Heab padoThI: 3aKpENUTH MOJTYYEHHBIE TEOPETUUECKUE CBEICHUS 110 TEME

pelIeHreM 3a/iay, BbIpadoTaTh MPAKTUYECKUE HABBIKU MO PEIICHUIO 3aja4.
Teopurnueckasi 4acThb

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
\ /
-

ugpparkyus céema - OTKIOHEHUE CBETA OT MPSMOJIMHENHOTO PaCpOCTPAHEHUSI B
Cpele ¢ pe3KUMH HeOAHOpoAHOCTIMU. CretyeT 0OpaTUTh BHUMAaHHUE Ha TOT (aKT,
YTO sIBJICHUE TU(PAKIUU TPOSIBISIETCS B TOM, YTO MIPH MPOXOKICHUH CBETOBOM

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




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

Jlugppaxkyuonnasn pewremka - COBOKyITHOCTh TapaJUICIBHBIX IPYT APYTY MIeei
OJIMHAKOBOMW IIUPUHBI @ M PACIIOIOKEHHBIX Ha OJJUHAKOBOM PACCTOSTHUU b IpyT OT
npyra. Beanunaa d = a + b Ha3pIBaeTCsA MEPUOIOM JTHPPAKITMOHHOW PEIICTKH.
[Tpu paccMoTpeHun AUdpPaKIUK IJIOCKOW BOJIHBI, MaJArOIICH MEPICHINKYIIPHO
pemieTke, HeoOXOJMMO VYHMTHIBaTh HMHTEp(epeHInio N CBETOBBIX BOJIH,
MPOIICAIINX Yepe3 Ieau. MakcuMyMbl cBeTa OyayT HaOJI0aaThCs MOJA YIIIOMY,
OTpEICTIIEMBbIM YCIIOBUEM

d sin o= ih,

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

Xoa padoThl.

3agaua. /[Be korepeHTHBIE BOJIHBI 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 nanHoMm ciyuae
A=1,2 MKkMm
A =400 HM
Az —? A= 3}\4,

CJIEIOBATENBHO MPOU30MIET
UHTEP(PEPEHITMOHHBIN MAKCUMYM.

OrtBer:
m=3 =
OyneT HabJII01aThCsl MAKCUMYM OCBEIIIEHHOCTH

Conepxkanue orvera, ¢opma u mnpaswia opopmieHuss OT4YeTa O
BBINOJIHEHHOH paboTe: ycTHOe coobmieHue. [loAroToBKa yCTHOTO COOOIIEHUS.
Ouenka penieHHbIX 3a7a4.
[enb paGoOTHI:
— Hay4YUThCS CaMOCTOSITEJIBHO o0MpaTh nHpopMmaruio,
CUCTEMATU3UPOBATH U OPOPMIIATEH B BUE COOOIIEHNUS 10 33JJaHHON TeMe;
- MOJIYYHTh OMBIT YMEHUS MTyOJINYHO BBICTYIIATh.

3agaHusi W Bompochbl A (OPMHUPOBAHUSI M KOHTPOJSA BJIAJEHUS
KOMIIETeHIUSIMH.



3aiaHus K penieHunIo:

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

2. PasHocTh XOna Jmydeil OT ABYX KOIE€PEHTHBIX MCTOYHHKOB CBETa C JJIMHOU
BOJIHBI 600 HM, CXOJAIIMXCS B HEKOTOPOM TOYKE, paBHa 1,5 - 1076 M. byner nu
HaAOJI0IaThCSl YCUJICHUE MWIIH OCJIa0JIeHHEe CBETa B 3TOM TOUKe?

3. Jludpakmumonnas pemerka comgepkut 100 mTpuxoB Ha 1 MM JIJIMHBL
Onpenenure IMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETA, MMAJAOLIErO
NEPHEHAUKYIAPHO HA TUGPAKIIMOHHYIO PEIIETKY, €CIU YTOJd MEXIY IBYMS
MaKCUMyMaMH TIEPBOTO MOPSIKA paBeH 8°.

4. ]JIBe KOTepeHTHBIE CBETOBBIC BOJIHBI KpacHOTo cBeTa (A= 760 HM) IOCTUTAIOT
HEKOTOPOM TOYKH C Pa3HOCTHIO X0Aa 2 MKM. YUTO MPOU30MIET B 3TOM TOYKE:
YCUJICHHE WJIM OCJIa0JIeHHe BOJIH?

5. Halgure onTHYECKYIO PAa3HOCTh XOJa IJIOCKHUX MOHOXPOMATHYECKHUX BOJIH,
JAIOIIUX TPU MPOXOKICHUU uepe3 AUPPAKIIMOHHYIO PEHIETKY ¢ MEPUOoIoM 3
MKM MaKCUMYyM TipH yriie qudpakiuu 30°.

6. Ha jaudpakuvoHHyro  pemerky ¢  nepuogoM 3 MKM  Majaaer
MOHOXPOMAaTHYECKUH CBEeT ¢ IMHOM BoiHBI 650 HM. YeMy paBeH
HanOOJbLINHN NOPAIOK AUPPAKIUOHHOTO MaKkcuMyma?

7.  Hudpakiuonnas pemierka umeeT 50 mtpuxoB Ha 1 mMm amunbl. [log kakum
YIJIOM BHJIEH MAaKCUMYM BTOPOTO MOPS/IKaA CBETA ¢ IIUHON BOIHBI 400 HM?

IIpakTnuyeckas padora Ne 13
Tema 3ansaTus: KBantoBas onruka. ®u3nMKa aroMa 1 aTOMHOI0 s1APA.

Heab padoThI: 3aKPENUTH NOJIYYEHHBIE TEOPETUUECKUE CBEACHUS 110 TEME
pEIIeHNeM 3aJ1a4, BEIpa00TaTh MIPAKTUIECKHE HABBIKU IO PEIICHUIO 3a7a4.

Teopurnuyeckasi 4acTb

B 1900 r. nemeukuit ¢usuxk Makc Ilmank BbICKa3zanm THUIIOTE3Y: CBET

U3ITydaeTcss W TOIJIONIACTCS OTACIBHBIMA TIOPIUSIMH — KBaHTaMH (WM
dboToHnamu). JHeprus Kaxaoro GoroHa onpenensercs Gopmynoit £ = hv, rae h —
nocrosiHas [lnanka, pasHas 6,63 - 10°* JIx - ¢, v — 4acToTa CcBera.

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

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

M3YYEHHOT0 SKCMEPUMEHTAIBHO PycCKUM yueHbIM A. I'. CTONETOBBIM.
Domoaghghekm — HTO SIBICHUE HCIYCKAHUS DIJIEKTPOHOB BEIIECTBOM MO/

JIEeICTBUEM CBETA.

B pesynbrare uccienoBaHuii ObLIM yCTaHOBJIEHBI TpU 3aKoHA PoTorddekTa:



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

0) MakcuMalbHass KHHETHYECKas SHEPTUS (POTOAIEKTPOHOB JIMHEHHO BO3paCTaeT
C 4aCTOTOM CBETA U 3aBUCUT OT €r0 MHTCHCUBHOCTHU;

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

3aBUCHMOCTH (hOTOTOKA OT HANPSDKCHUSI ITOKa3aHa

Ha pUCyHKe 1.

Teopuro hororddexra cozaan HEeMEIKHUI yueHbIH

A. DunmireiiH B 1905 r. B ocHOBe Teopuun

OUHIITENHA JISKUT MOHSATHE PaOOThI BHIXOJIA

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

sHepruto Av. [Ipu BeuleTe U3 MeTalIa SHEPTUs
Ka)XJIOT0 JIEKTPOHA YMEHBIIIAETCS Ha ONPEACICHHYIO BEIMUUHY, KOTOPYIO
Ha3bIBAIOT padoToil BbIX0aa (Ag,x). PaboTa BbIxosa — 3T0 paboTa, KOTOPYIO
HE0OXOMMO 3aTPATUTh, YTOOBI YAAIUTH IEKTPOH U3 MeTaJlla. MakcuManbHas
SHEPrys JIEKTPOHOB MOCIIE BhLUIETa (€CIIM HET APYTHX IOTEPD) UMEET BUA: mV>/2 =
hv - Agyx, ITO ypaBHEHHE HOCUT Ha3BaHUE YPABHEHHUsI DHHIITeHHA.
Ecimu v < Agyx TO GoTOdD(PEKT HE TPOUCXOIUT. 3HAUUT, KPACHAS 2PAHUYA
Gdomosgpexma paBHA Vi = Agyx/h
[Tpubopsl, B OCHOBE MPUHIIHIIA ISHCTBHS KOTOPBIX JIGKUT siBJieHHE (poTodddekTa,
Ha3bIBAIOT (poTOIIeMeHTaMu. [IpocTeluM Takum mprubopoM SBISIETCA
BaKyyMHbII (oToanemeHT. Hepocratkamu Takoro (oTo3aeMeHTa SBISIOTCS:
caObli TOK, MaJiasi YyBCTBUTEIBLHOCTD K JJIMHHOBOJIHOBOMY U3JTYYEHHUIO,
CJIO’)KHOCTh B U3TOTOBJICHUHU, HEBO3MOKHOCTh MCIIOJIb30BAHUS B LIETISX
nepeMeHHoro Toka. [IpuMensieTcss B poToMETpUM 1J11 U3MEPEHUSI CUJIbI CBETA,
SPKOCTH, OCBEIICHHOCTH, B KUHO JIJIs1 BOCIIPOU3BEICHUS 3BYKa, B (hoToTenerpadax
u oroTenedoHax, B ynpaBiIeHUN MPOU3BOICTBEHHBIMHU MPOIECCAMM.

3apaua. Kpacnas rpanuna gorosddexra nns Hukens paBHa 0,257 mxm. Haiitu
JUTMHY BOJIHBI CBETA, MAJalOIIero Ha HUKEJIEBBIM 2JIEKTPO/T U HaYaJbHYIO0 CKOPOCTh
BBIPBHIBAEMBIX 3THM CBETOM (POTORICKTPOHOB, €CJIM (POTOTOK MpEeKpaiaeTcs mpu
3a/IepKUBAIOIEH PA3HOCTH MOTEHIMAIOB, paBHOil 1,5 B.

Tano: b =257107 0.0 1o

Havmu: ~, o- .
Pewenue
CornacHo ypaBHEHHUIO DUHINTEHHA Il BHEITHETO (GoTod(ddeKTa, SJHEPTHs
MOTJIOIIEHHOTO KBaHTA TPATUTCS HA COBEPIICHHE (DOTOIIEKTPOHOM PabOThHI
he
o —=A+E
BBIX0/1a A ¥ IPUJAHUE EMY KNUHETHYECKON dHEpruu £: 4 :



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

== A
A

K

Kunetnueckyro sHepruto (poTo3JIeKTPOHOB MOKHO HAWUTH Yepes3 3aepKUBAIOIIYIO
Pa3HOCTb MOTEHIMAIOB: Pa3 (POTOAIEKTPOHBI 33ACPKUBAIOTCS Pa3HOCTHIO
MOTEHIMAJIOB ©7. , TO UX KUHETHUYECKasi SHEPTHUs MOJHOCTHIO PACXOIyeTCs Ha
padboTy NPOTUB CUJI TOPMO3SIILIETO OIS, CIEJOBATENBHO, = - <U.  TJI€ e — 3apsi]
AIEKTPOHA.

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

2elU,
U(.’ =
\ m
OTKYIa ¢ , e m.— Macca IIOKOA JJICKTPpOHA.
[Toxcrapisiss YMCITICHHBIC 3HAYEHUS, TTOJTYYUM:

=7,26-10°m/c

o — |2:1,6:107°Kn-1,58B
‘ 9,11-10* ke

Orger: U = 7,26:10°m/c

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

3ajjaHns K peleHmIo:

1. Onpenenute B AJIEKTPOHBOJIBTAX DHEPIUIO ¢doToHa,
COOTBETCTBYIOLIETO M3yUEHHUIO ¢ yacToTol 101 I
2. Ha mmactTuHy W3 HUKENs IMagaeT 3JIeKTPOMarHUTHOE W3IIyYCHHE,

sHeprusd (OoToHOB KoTtoporo paBHa 9 »B. Ilpu sToM B pe3ynbTare
dborodddexra HU3 TMIACTUHBI BBUICTAIOT JJIEKTPOHBI C MaKCUMaJbHOMU
sHeprueii 4 3B. Uemy paBHa paboTa BbIX0Aa 3JIEKTPOHOB U3 HUKES?

3. K xakomy Buay clieyeT OTHECTH JIy4YH, JHEprusi (POTOHOB KOTOPBIX
paBHa 2,07 3B?

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

5. KakoB nmnynbsc poToHa, sHEeprus KOToporo pasHa 3 3B?



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

7. PaboTa BhIxo/a 3JIEeKTPOHOB U3 IIMHKa paBHa 4 3B. KakoBa ckopocTtb
(OTORIIEKTPOHOB TIPU OCBEIIEHWU IIMHKOBOM TIUIACTHHBI H3IYYCHHEM C
JTIuHOM BotHBL 200 HM?

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

He.]'[b paﬁoTbl: 3aKPCIINTDh IMOJYYCHHBIC TCOPCTHUYCCKUC CBCACHUA 110 TCMC
PCIICHUCM 3a/1a4, BI)Ipa6OTaTI) IMPAKTUYCCKUC HABBIKH I10 PCIICHUIO 3a1a4.

Teopurnyeckasi 4acTb

B 1932 r. anrnmmiickuit pusuk Jxeiimc YeaBUK OTKPBUT YaCTUILIBI C HYJIEBBIM
ANEKTPUYECKUM 3aPSAI0OM U €AMHUYHOW MacCOM. DTH YaCTHIIbl HA3BaJI HEMTPOHA-
mu. O6o3Hauaetcs HeUTpoH x. [locne oTkpbiTUs HelTpoHa usuku /. /1.
NBanenko u Bepuep ['eitzenOepr B 1932 r. BRIABUHYIU TPOTOHHO-HEUTPOHHYIO
MOJIeJb aTOMHOTO sipa. COorjlacHO 3TOM MOJENH SIIPO 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 HEHTPOHOB paBHA MaCCOBOMY
16
S R SR G PR
HEUTPOHOB.
XUMHYECKHUE BEIIECTBA, 3aHUMAIOLIIE OJHO U TO )K€ MECTO B TaOJIUIIE
MeneneeBa, HO UMEIOILIME PA3HYI0 ATOMHYIO MAaCCy, Ha3bIBAIOTCS M30TONAMMU.
Snpa n30TONOB OTIAMYAKOTCS YUCIOM HEUTPOHOB. Hanpumep, BOgopoa UMeeT Tpu
M30TOIA: IPOTHN — SJIPO COCTOUT U3 OJTHOTO MPOTOHA, JCUTEPUN — STPO
COCTOMT U3 OJHOT'O IIPOTOHA U OJHOTO HEUTPOHA, TPUTUH — SIAPO COCTOUT U3
OJIHOTO IPOTOHA U ABYX HEUTPOHOB.
Ecnu cpaBHUTH Macchl SAEP C MACCaMU HYKJIOHOB, TO OKa)ETCs, YTO Macca sapa
TSKEJIBIX DJIEMEHTOB 0OJIbIIIE CYMMbI MAacC MMPOTOHOB U HEUTPOHOB B SApPE, a JUIs
JIETKHUX AJIEMEHTOB Macca siipa MEHbIIIE CYMMbI MACcC MPOTOHOB U HEUTPOHOB B
anpe. Ciie1oBaTesnbHO, CYHIECTBYET PA3HOCTh MACC MEK/y MAacCOM sIpa U CyMMOM
Macc MPOTOHOB U HEUTPOHOB, Ha3bIBaeMas AedeKTomM Macebl. M =M, - (M, +
M,).
Tax Kak MEXIy MAaCCOM U DHEPTUEN CYILECTBYET CBA3b £ = mc?, TO NPH JEICHUN
TSKENBIX SIIEP U IIPU CUHTE3€ JIETKUX 1€ JOJKHA BBIICIIATHCS SHEPT U,
CyLIEeCTBYIOIIas U3-3a JeeKTa Macc, U 3Ta SHEPTUsl HA3bIBACTCS IHEPruei CBI3N
aTOMHOIO sapa. E., = mc?. Belgenenue 5Toi SHEPIUr MOXKET IPOUCXOIUTH IIPU
AICPHBIX PEAKLIHSIX.
SnepHasi peakuusi — 3TO NPOLIECC U3MEHEHUS 3aps1ia sIAPa U €r0 MacChl,
MPOUCXOIALINN IPU B3aUMOJICUCTBUU SAIpa C APYTUMU AIpaMU WA
AJIEMEHTAPHBIMU YacTulaMu. [Ipyu npoTekaHum siIEpHBIX PEAKIIUI BBITTOIHSAIOTCS



3aKOHBI COXPAHEHUS AIEKTPUUECKUX 3apsiIOB U MACCOBBIX YUCEIN: CYMMA 3APA008
(Maccoswvix yucen) si0ep u yacmuy, CMynarouux 8 I0epHyI0 peakyuio, pasHa
cymme 3apsi008 (MAcco8blx Yuces) KOHeUHbIX NPOOYKMO8 (s0ep u yacmuy,)
peaxryuu.

Hennasi peakums JeJieHU — 3TO sJAE€pPHAs peaKkusl, B KOTOPOH YaCTHLIBI,
BBI3BIBAIOIINE PEAKIUIO, 00pa3yl0TCs KaK MPOAYKThI 3T0i peakuuu. Heooxomu-
MBIM YCJIOBUEM JUISl pa3BUTHS LIEMTHOM peaKIny IeJIeHus sBIAeTCsS TpeboBaHue k >
1, tne k -— ko3P duimeHT pa3MHOKEHUSI HEUTPOHOB, T. €. OTHOILIIEHUE YUCIIa Hel-
TPOHOB B JAHHOM IOKOJIEHWU K UX YHCITY B IPEABIAYIIIEM TOKOJIEHUU.
CrocoOHOCTBIO K LEMHOM SAepHOM peakiuu obnagaeT uzoron ypana > U. [lpu
HaJIMYHUH ONPENEIEHHBIX KPUTUYECKHUX apaMeTpoB (KpuTuueckas Mmacca — 50 kr,
mapoBast (popMa paguycom 9 cM) Tpu HEUTPOHA, BBIJICTUBIINECS MPU JICTICHUN
NEPBOTO SApa MONAAA0T B TPH COCEIHUX, A1pa U T. 1. [Ipouecc uaer B Buje
LEIMHOM peakIuu, KOTopasi IPOTEKAET 3a JI0JIM CEKYH/Ibl B BUJIE SJIEPHOTO B3PbIBA.
Heymnpasnsemas sigepHas peakius IpUMeHseTcsl B aTOMHbIX OoMOax. BriepBsie
pemIm 3a/1a4y 00 yIpaBJIeHUU LENHOW peakiuuei neneHus saep Gu3nk SHpUKO
®epmu. M ObLT M300peTeH sinepHbIit peaktop B 1942 1. Y Hac B cTpaHe peakTop
ObL1 3amyiieH B 1946 r. mox pykoBojictBoM U. B. Kypuarosa.

3apaua. Onpenenuts unciio N sijep, pacnaiamiuxcs B TeueHue Bpemenu: 1) t=1
MHH; 2) =5 CyT. — B paguoakTuBHOM u3otorne pocdopa 32;sP 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'%.




3ajjaHns K peleHmIo:

10.

11.
12.

13.

14.

15.

Hamucate HegocTaromupe 0003HAYCHUS B CICTYIOIICH sIIEPHOMN peaKITiu:

?+ 1H1 —> 24Mg12 + 4H62

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

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

OmnpezennTe HEPTUIO CBA3M B sape atoMa >*Najj, eciiu Macca MOCIIeTHErO
22,99714 a.e.m.

Hanucate HegocTaromue 0003Ha4eHMsl B CJIEYIOIIEH sIIepHOI peaKInu:

? +%He, — 1°Bs + 'ng

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

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

Hanucate HegocTaromue 0003Ha4eHMs B CJIEYIOIIEH sIIepHOI peaKInu:

2H1 + Y — ?+ 11’10

IIpu GomOGapauposke 6Gopa ''Bs OBICTPO ABMKYIMMMHCS IIPOTOHAMH
Ha0roAaeTcsl Npyu OJAMHAKOBBIX Tpeka oOpa3zoBaBiuxcs yacTull. Kakue 3To
yacTulbl? Hanummure siaepHyo peakiuio.

Kakas mois paavoakTuBHBIX saep m3oroma “Cy pacmamaercs 3a 100 er,
€CIy ero nepuoj noiypacmnaaa 5570 net?

Brruucnure gedekt Maccesl sapa uzorona **Nejo.

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

HamnucaTe HegocTaromye 0003HaueHusl B CJICAYIOMIEH sIICPHON peaKIuu:
P8Hggo + 'ng — % Auze + ?

OnpenenuTh IEPUO MOIypaciaia paaoHa, €Ciu 3a OOHU CYTKU u3 10°
aromoB pacnagaercs 1,75 - 10° aromoB.

Haiitu nedext macc ais sapa FCoy7.



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

17.  Bo uro npespatuthes 28Uy, mocie a-pacnana u aByxX B-pacnanos?
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2. [anmpiruna, A. B. @usnka [DnexkTpoHHBIN pecypc]: maboparopusiii npaktukym s CI1O / A. B. Ilaneruna.
— DIIeKTpOH.TeKCTOBBIC naHHble. — CapartoB: [Ipodobpazosanue, 2020. — 84
c. — 978-5-4488-0331-4. — Pexxum poctyna: http://www.iprbookshop.ru/86155.html
3. ®msuka. Mexannueckne konedanns. COOPHHK 3a/1a4 ¢ peHIeHUsIMHU [DIEeKTPOHHBINA pecypc|: 3aJaqHuK s
CIIO / cocr. b. K. JlanTeHKOB. — DIEKTPOH.TEKCTOBBIE JaHHbIe. — CapaToB:
[Ipohodpazoranue, 2019. — 164 ¢. — 978-5-4488-0391-8. — Pexkum gocryma:
http://www.iprbookshop.ru/86468.html
4. Kysuenos C.H1. CpaBounuk o (pusuke [DNEKTPOHHBIN pecypc]: yaedHoe mocodue s
CIIO/ C.N. Ky3nenos, K.W. Porozui— DieKTpoH. TeKCTOBbIC JaHHbIe. — CapaToB:
[Mpodobpazosanue, 2020.— 219 c¢—  Pexum gocryna:
http://www.iprbookshop.ru/66399.html.— ObC «IPRbooks»
5. Huxepos, B.A. ®uzuka ans By30B: MEXaHWKa U MOJIEKyJsipHas ¢usuka: yueOHuk / B.A. Hukepos. -
Mocksa: Uznarenbcko-Toprosast kopropaius «Jlamkos u K°», 2020. - 136 c.: Tabux., rpad, cxem. - ISBN 978-
5-394-00691-3; To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=450772
6. KysemuueBa B.A. Kypc neknwmit mo obmieit ¢usuke. Yactp 1. Mexannka u MonekymsipHas (u3nKa
[Dnextponnsiii pecypc] / B.A. Ky3pmuuera, O.A. [loHoMopeB. — DJIEKTPOH.TEKCTOBBIC TaHHBIE. — M.:
MockoBckasi TOCyIapCTBEHHAs akaJeMusi BOAHOro tpaHcmopta, 2021. — 107 c¢. — 2227-8397. — Pexum
nmocrtyma: http://www.iprbookshop.ru/65845.html
7JIr06as, C.H. Pdusmka: xypc nekumii / C.H. Jlobas, DenepanbHoe rocynapcTBEHHOE OMOKETHOE
oOpazoBaTellbHOE  yupexAeHHe  Beicliero  npodeccroHambHOro  obpazoBaHust  CTaBpONOIbCKHN
TOCY/IapCTBEHHBII arpapHblii yHHBepcUTeT. - CraBpomnosb: CTaBpONOJIBCKMHA TOCYyIapCTBEHHBIM arpapHbIi
yaupepcutet, 2020. - 141 c.: tabi., rpad. cxem, ui. - bubiuorp. B kH.; To xe [Dnekrponnsiit pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=438720
8.PomanoBa, B. B. ®usuka. I[lpumepsl pemenus 3amad [DIEKTPOHHBINH pecypc]: yueOHoe mocobdbue / B. B.
PomanoBa. — DneKTpOH. TEKCTOBBIE AaHHBIE. — MuHCK: PecnyOnukaHCKHii MHCTUTYT MPOQecCHOHANBHOTO
obpazoBanms (PHUIIO), 2021. — 348 c. — 978-985-503-737-9.
— Pexxum nocryna: http://www.iprbookshop.ru/84903.html
9. UnxenepHoe marepuanioBenenue: yueOnuk / B. B. Ilepunckuii, U. B. Ilepunckas, C. I'. Kanranosa, C. b.
Bennr. — Mocksa: Aii [lu Ap Menna, 2023. — 363 c. — ISBN 978-5-4497-2065-8. — TekcT: 37eKTpOHHBIN
/I Undpooit obpazosatenbhbiii pecype IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/128363.
10. Boramkas, A. B. OcHOBBl aTOMHOW (M3MKKM M TEOPUM B3aMMOJEHCTBUS CBETa M BEIECTBA: ydeOHOE
nocooue / A. B. Boramnkas, A. M. IlomoB. — Mocksa: Aii [Iu Ap Menua, 2023. — 687 ¢. — ISBN 978-5-
4497-1792-4. — Texcr: anexkrponnslit // Ludposoit odpazosarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/123644.html

2. lomosiHUTEJIbHAS JIATEpaTypa:

1. Ky3uenos C.M. CnpaBouHuk mo ¢usuke [DIEKTPOHHBIM pecypc]: yueOHoe mocobue amis
CIIO/ C.H. Ky3nenoB, K.M. Porosun— DnexkTpoH. TeKcTOBbIe naHHble.— (CapaToB:
[TpodobpazoBanue, 2018.— 219 c.— Pexxum JOCTYyTIA!
http://www.iprbookshop.ru/66399.html.— DbC «IPRbooks»

2. HuxepoB, B.A. ®usuka nas By30B: MEXaHHWKa M MOJEKyJspHas ¢usuka : yueOHuk / B.A.


http://www.iprbookshop.ru/66399.html

HuxepoB. - MockBa : M3narenbcko-ToproBast kopnopamus «J/lamkoB u K°», 20178. - 136

c. :1abm., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [DnekrpoHHbIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=450772

3. Ky3pmuueBa B.A. Kypc nekuuii mo obmeii ¢usuke. Yacts I. Mexanuka U MoJeKyJsipHas
¢buzuka [DnexktponHsbiii pecype] / B.A. Ky3pmuuesa, O.A. [ToHoMOpeB. — DJIEKTPOH. TEKCTOBBIC
naHHble. — M.: MockoBcKas rocyjapCcTBEHHas akaieMusl BOJHOro TpaHcnopra, 2019. — 107 c.
— 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/65845.html

3. AuTepHeT-pecypchbl:

www.alleng.ru/edu/phys.htm - o6pa3oBaTenbHbIe pecypchl HHTEpHETa — DU3MKAa.
www.nuclphys.sinp.msu.ru - sinepHas (pU3uKa B HHTEPHETE

www.school-collection.edu.ru - equnas KoymeKus MUGPOBLIX 00pa30BaTENbHBIX PECYPCOB.
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