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NPEAUCIIOBUE

QdusuKa ABJASETCS B U3BECTHOH Mepe GYHIAMEHTOM BCeX ec-
TecTBeHHBIX HayK. OHa Hrpaer BeAyLLlyl0 pPOJib B Pa3BHTHH CO-
BpPEMEHHOH TeXHHKM H BCeX OTpacjeil HapoJHOTO XO03sHCTBA.
H3syueHue TOro NpeiMeTa B IIKOJE CIOCOOCTBYyeT POpMHPOBA-
HHIO y YYalllHXCS OCHCB JHAJEKTHKO-MaTepHaTHCTHYECKOro MH-
POBO33peHHs.

YnyuiileHne npenofaBaHus (H3UKH Npeanojaraer Hpexpie
BCEro MOBHIIIEHHE HAayYHOro M HAEHHOTO YPOBHA COAEPIKaHHS
LWIKOJBHOTO Kypca (H3UKH, MpHMeHeHHe HOBHIX, Gosee addek-
THBHBIX METOJOB H NMpPHEMOB o0yueHHs. B 3ToM mJjaHe onpeje-
JIEHHbIE ycneXu NOCTHTHYTHl B IIpenofaBaHuu ¢u3HKH B Ben-
repckoit Hapoauoit Pecny6inke [22, c. 9].

B npepnaraeMom noco6uHM oCBeLIAIOTCSI HEKOTOpEIE BO-
npocel MeTOAMKH mnpenojaaBanHus ¢usuku B BHP: mmpokoe
HCIIOJIb30BAHHE 3aKOHOB COXPAHEHHS NPH HCTOJKOBAHHUH pas-
JIUYHBIX (PH3HYECKHX SBJEHHH; (u3uUecKHH 3KCIEepUMEHT H
rpaguueckas, BeKTOPHAsl HHTEPIpETalUsl ero pe3yJbTaToB; HC-
NO0JIb30BAHHE pAllHOHAJNBHHIX MNOAXOAOB B BBHIBOAE HEKOTODHIX
(bopMyn nmyTem ycTaHOBNEHHS (QyHKUHOHAJBHBIX 3aBHCHMOCTEH
MeXy (QH3HYeCKHMH BEIMYHHAMH Ha OCHOBE Pe3yJbhTaTOB (H-
3HUYECKOTO 3KCMEPHMEHTa; YyCTAHOBJEHUE NMOCTOSHCTBA OTHOLIe-
HHH  MeX]y H3BECTHHIMH (PU3MUECKHMH BEeJHUHHAMH IIpH
BECJICHHH HOBBIX IOHATHH (H3HYECKUX BEJHYHH; BBEIeHHE
HCTOpHYECKHX 2KCKYPCOB B cojepxkKaHue yueGHOH HH(DOPMALMH;
CHCTeMAaTH3allusl 3HaHHH 06O0O0LIeHHeM H3YyYEeHHOTO MaTepHaJa.
OZnHoBpeMeHHO WHPOKO OCBeIalOTCs, 060CHOBAHHLE AHIAKTA-
Mu u meroiucramun BHP, monzepnusaunus yuyeGHBIX NIporpamu,
pellienne npo6aeM NaTPUOTHYECKOTO” M HHTEPHALHOHAJIbHOTO
BOCNUTaHUsS, (HOpMHUPOBAHHS MATEPHAJUCTHYECKOTO MHPOBO3-

SPEHHs, 3aKay MONNTEXHUYECKOr0 06yueHus U NPOpeccCHOHAb-
HOH OpHeHTaluH.



fnasa |I.

OBLLUMHA OB30P COCTOSHMSA
OBYYEHMA DU3MUKE B LLUKONAX
BEHFTEPCKOMX HAPOAHOM PECNYBJIUKH

1. O6uiHe cBefcHMS O CHCTEME M CTPYKTYpe
HapopAHoro o6pa3zoBaHus

B cucreme HaponHoro o6pazoBanus Benrepckoit HapoaHoi
Pecny6nuku nocne pedbopmel 1948 r. cyliecTBeHHBIX H3MEHEHHH
He Obuto. B Hacrosiiee BpeMsi OHA BK/IIOYAeT c/elylOllHe
3BeHbsl M THIBI IUKOJ: a) JeTCKuil cax; 6) BOCbMHJeTHAA 06-
meoOpasoBaTe/bHaA LIKOJA; B) 2-roAHYHAasl AONOJHHTENbHAsS
wKoJa; r) o6ueo6pasoBaTenpHast CpeiHss WKoMa (THMHA3ud);
1) nmpodeccHOHaJbHAs CpefHsis WIKOJA; e) mpodeccHOHaNbHOE
TeXHHYecKoe yUHJHIIe.

Ha Gase cpennero o6pasoBaHusi co3gaHbl 2—3-roAu4HbIE
TEeXHHKYMBl H BBHICIIHEe NPOGECCHOHANbHbIE WIKOJH, AalouiHe
HeIoJ/IHOe BhIclIee 06pa3oBaHHe, a TaKXKe HHCTHTYTHI H YHUBED-
CHTETHI.

HomkonbHoe BocnuTaHue AeTeil oT 3 0 6 JeT ocyuiecTss-
eTcsl B IeTCKUX cafax! u MOATOTOBUTE/NbHBIX NPYNIAX NpH WKO-
Jnax. ‘B TnocielHee BpeMs KOJIHYECTBO JeTel, MocellaloLIuX
JeTCKHe CaJbl, pe3Ko yBe/qHuna0ch. CornacHO MOCTAHOBJEHHIO
muHuctpa obpasosanuss BHP 1970 r. Bce meTu, KoTOphie He
nmoceimland JeTcKHUH cajd, [O/KHBI Tlepel MNOCTYIIEHHEM B
I kmacc oOyyaTbess B TeueHHe 24 jnHelt Ha 72-uacoBHIX MOATO-
TOBHTEJbHBIX KypPcax B INOATOTOBHTE/bHBIX TIpyNIax, CO3JaH-
HBIX Npu wWwkKoJax. B 1974/75 yye6HOM roay B HEKOTOPHIX IIKO-
Jax BBeJeHa sKclepuMeHTanbHas 200-uacoBas nmponefeBTHYEC-
Kas NOATOTOBKA.

B HacTosiliee BpeMsi cOs3aTeNbHEIM siBasieTcs] 06yueHue B
BOCBMHJIETHEH o06lleoOpasoBaTeabHOl 1LIKOJe, HA KOTOpOH
OCHOBaHa BCSl CHCcTeMa HapojaHoro o6pasoBauusi B BHP. 310
eluHast 6a3a BCexX OCTaJbHHIX THNOB wKoJ. IlIkony netu Hauu-
HAIOT NOCelaTh C MIeCTH Jier 2.

! JleTckue sicH OTHOCATCS K MHHHCTepCTBY 31paBooxpaHeHus. B sc-
JNAX geTeil BOCIHTBHIBAIOT OT 5 MecsleB g0 3 JerT.

2 C 1973/74 yueGHOro roja B HEKOTOPHIX LIKOJAX GLIM BBEXEHH TaK
Ha3ulBaeMble MOATOTOBHTE/bHblE KJaacChl, B KOTOPHX AeTH ofydaloTcs ¢ ns-
TH JIET.

4



B 1979/80 yueGuom roay nauann obyuenie s mxoac 96,3 %
jeTell HIecTIIeTHero Bo3pacTa. [leTH ¢ 3aMelsIleHHHIM pa3Bll-
tHeM TOCTYMH/IH B WKoJy Ha 1—2 roxa mos:xe. B obueoGpa-
30BaT&/JIbHBIX BOCbMMJIETHHX IIKGJAaX 3HAYHTEJNbHO DAaCIIHPH-
JaCh CeTb NMpeAMEeTHBIX, TEXHHYECKHX, XyHA0XKEeCTBEeHHbX H ApY-
THX KPY2KKOB, I'pynnsl npojieHHoro aHs nocemaiot 6ojiee 40 %
oT 0011ero KoJIMYecTBa y4aliuXcsi OCHOBHBIX LIKOJI.

Bo MHOrHX BOCBMHJIETHHX IIKOJaX BeHrpuu opraHHsoBaHbl
KJAcCHl C YriayOJeHHBIM H3ydYeHHeM OTHAe/JbHBIX TpPeIMETOB.
Ko/H4eCcTBO TaKHX LIKOJ M KJIACCOB MOCTOSIHHO YBeJHYHBaeTCs.

Mo 3akony Ne 3 06 o6pa3oBaHuH, KOTOPEIH bl MPHHAT B
1961 r., Bce MOAPOCTKH NOCJe OKOHYAHHS BOCbMHJeTHeH o6pa-
30BaTeNbHOH IIKOJB NOJIKHH NOcellaTh Ha BHIOOp yyeGHOe 3a-
BeJleHHe B TeueHHe ABYX JeT. 151 feTell, KOTOpHie He MOCTYIH-
JM B THMHAa3HI0 HJIH NPOGhecCHOHANbHYIO KONy (YYHJHIIE),
CO3JlaHK JONOJHHTENbHBIE HIKOJbI, KOTOpble OHH 00s13aHHI MO-
cemarb A0 16 ner. Takum o6pasom, Bce yyaliuecsi 0XBayeHH
06s13aTeNbHBIM AeCATHICTHHM O6yYeHHEeM.

ITapTusi ¥ NpaBUTENbCTBO HALENHBAIOT TPYIAMIMXCA HaA
obsi3aTesnbHOe cpenHee o6pasoBaHue. M yXe HOCTHTHYTH XOpO-
mHe pesysabrath: Gosmee 93 % BBINYCKHUKOB BOCBMHJIETHHX
IIKOJI MPOJOJIXKANH 3aHATUS B CPEJHHX yueGHBIX 3aBeJeHHAX.

B o6uieo6pa3oBaTenbHOi cpeiHeil 1IKOJe — rHMHa3HH 00y-

YeHHe YeThIPEeXTOJHYHOe.
. B ruMHa3uu MOJOAeXb rOTOBSIT MpeXJe BCETro K MOCTYyIMJe-
HHIO B BHICIIIHE yyeGHbBIe 3aBEHEHHS, HO TapaJie/bHO BLEITYCKHH-
KH MOJy4aloT H NpodecCHOHANbHYIO MOATOTOBKY. BEIMyCKHHKH
BOCbMH/IETHHX IIKOJI NPHHHUMAIOTCSI B 'MMHa3Mi0 6Ge3 BCTYIH-
Te/IbHBIX 3K3aMeHOB IocJje cobeceflOBaHHUS, BC BpeMsl KOTOPOro
BBHISICHAIOT HHTepechl MOCTYMAIOIIHX, UX CKJIOHHOCTH H INOJATro-
TOBJIEHHOCTD K JaJibHel1eMy 06yUueHHIO.

B rumHasuix ecTb BeuepHHe H 3a0YHHle OTHeneHus. Hme-
IOTCA TMMHa3HH ¢ YIJyOJeHHBIM H3yYeHHEM OTAEJbHHIX ITpef-
MeroB. BosbmuHcTBO M3 18 cmeuManbHEIX FHMHA3uil MMEIOT
XynoxectBeHHH npoduab. IIpu mocTynjeHun B 3T THMHAa3HH
yuaiipecss CAalOT BCTYIHTeJbHblE 3K3aMeHHI IO NpOobHIUDYIO-
UM NIpeMeTaM.

OGyuenue B rUMHa3HH 3aKAHYMBAETCS JK3aMeHAMH Ha aT-
TECTaT 3pPeJOCTH. DK3aMeHbl CAAIOTCS N0 BEHIePCKOMY SI3BIKY U
JHTepaType (NMHCBMEHHO M YCTHO), IO HCTOPHH (YCTHO), IO
MaTeMaTHKe (NIMCbMEHHO H YCTHO) H KpOMe TOTO, ellle II0 OJHOMN
H30paHHO# AUCUUIIHHe (MHOCTPAHHOMY S3HIKY, (DU3HKe, XUMHH
HJIH GHOJIOTHH) .

B npodeccuoHanbHbBIX cpeAHHX ILIKOJaX 4-TOAMYHBIN CPOK
00yyenusi. Cozflanbl oy Mo 11 MpodeccHOHANBHBIM OTPACAAM.
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Ha mn3yueHue OCHOBHHIX NPeAMeTOB OTBeJeHa flolOBHHA Yue6-
HOTO BPEMEHH, a BTOpasi MOJIOBHHA — Ha H3yyeHHe CIleUIpen-
metoB. OkaHuuBalolHe NPoQecCHOHAMbHYIO CPEIHIOI LIKOJY
MOTYT CHaThb 3K3aMeHHl Ha aTTeCcTaT 3PEJOCTH, Y4TO NaeT UM
IpaBo Npoao/kaTh yueGy B BhiclieM yueGHoM 3aBenenuu. Ecin
9K3aMeHHl Ha aTTeCTaT 3PEJOCTH He CAaHbl, BEIIYCKHHKAM BHI-
JAI0T JHIJIOM O TOJYyYeHHH OMNpefleJeHHOH CIelHaJbHOCTH.
B npodeccHoHaNbHBIX CPeIHHX LIKOJAX FOTOBAT BHICOKOKBAJIH-
(HUHUPOBAHHBIX CIIEIHAJIHCTOB.

B npodeccHoHAIbHO-TEXHHUECKHX YUYHJIHIIAX CPOK 0Oyye-
Husi TpH, rojaa. [locie OKOHYAHHS YYH/IHINA BBINYCKHHKH He
MOIY4alOT aTTECTaT O cpefHeM obuieM oOpa3oBaHuH, He HMEIOT -
npaBa MOCTYNaTh B BeICIIHE yueGHbIe 3aBeeHHsI, HO MOTYT IIPO-
JI0J1KaTh 06yYyeHHe U MOTYYaThb aTTECTaT 3PeJOCTH Ha 3a0YHOM
OT/JleJIeHHH 'HMHAa3uH 6Ge3 OTPHIBA OT IPOU3BOJACTBA.

2. CopiepkaHue KYpPca (PM3MKM M aHanM3 Nporpamm

Co cTaHOB/IEHHEM COLMATHCTHUYECKOH BeHrpay oTKpHBaIUuCh
JIBEDPH HAPOJHBIX IUIKOJ — OOIIHX, 00A3aTe/IbHBIX U €AUHBIX AJIs
scex aereii BHP. [To storo B BOCHbMHJIETHHX LIKOJax Benrpun
¢u3uKa Kak OTAE/BHBIN NpenyMer He uayyanace. B 1946 r. kypc
¢u3uku Gl BBeeH KaK CaMOCTOSATE/bHbIH IIPeIMeT.

T'naBHo# 3afauell nayueHus GU3MKH B BOCBMHJIETHEH IIKOJe
ABJSJIOCH O3HAKOMJIEHHE YUAIUXCS ¢ (PH3HIECKUMH SABJIEHHAMH,
MOHSTHSIMH M 3aKOHAMHU, HX NPAKTHUECKUM NpuMeHeHHeM. [Ipu
3TOM IpelyCMaTPHBAJOCh BBIPA0OTaTh y YUYEHHKOB NPaKTH-
YecKHe YMeHHS] U HABHIKH NIPOBeJeHUs HECTOXKHEIX HaOmoAeHu#
¥ H3MepeHMil MPOCTEHIIHMH HHCTPYMEHTaMH H mpHOOpaMH.

Koneunasi uesnb — pasBHTHe (DU3HYECKOTO MBILIJIEHHS yya-
LIMXCSA, BbIpa6OTKAa y HHX LIMPOKOIO HHTepeca K (PU3HUECKOH
HayKe KaK OCHOBE eCTeCTBEHHO-HayYHOTO MHPOBO33PEHHS H
(yHIaMeHTa TEXHOJOTHH MHOTHX OTpac/eil COBpPeMEHHOro Npo-
H3BOJACTBA, BakHas poJib IPH 3TOM OTBOJAHJIACh NPAKTHYECKOH
NOJTOTOBKE BHIMYCKHHKGB BOCBMHJETHefl ILKOJMB K JaJbHeH-
meMy oGy4eHHIO, a TakKxe HeNOCPeJCTBEHHOMY YYacTHIO B 00-
LIeCTBEHHO-NIPOH3BOACTBEHHON KH3HH CTPAHBHI.

Ilpn m3yueHun Kypca GH3HKH TaKKe 3HAUHTEJbHOE MECTO
OTBOAMJIOCH hH3HYECKOMY IKCIIEPHMEHTY, 1a60paTOpHEIM pabo-
TaM, 3KCKYPCHSIM.

C npunsitnem 3akona Ne 3 Gnijia nepeuszana yueOHas npo-
rpamMma no ¢usuke, Ona fmeficTBOBasa ¢ HEKOTOPHIMH H3MeHe-
HUSIMH, BHeceHHBIMH B 1965 ., 10 1978 rona. B aToil nporpamme
onpejleieHnl lleJM M 3aJa4d NpenojaBaHusd (U3HUKH B COOTBET-
CTBHH C COBPeMEHHbBIMH TPeOOBaHHSIMH HOBOIO COLHAJHUCTH-
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4eCKOro rocy1apCTBEHHOr0 CTPOsi: MIaHOMepHOe H 3 DEKTHBHOE
BOCTIHTAHHE YUAIHUXCH, THKBHJALMS Neperpysku, oGecredyeHue
MeXKIpeIMETHHIX CBfi3eil, CBA3H LIKO/IbI C XKH3HDIO. B nporpawm-
My OblaHM BBEIEHDI obs13aTeNbHBLH nepeyeHb n1a6opaTOPHHIX
paGor H 00si3aTeNbHBIX y4eOHBIX AeMOHCTpaluil, Ha3BaHbl TEMBI
y4yeOGHBIX IKCKYypCHH. ) .

[lo »Toii mporpamMme B ofueob6pa3oBaTeNbHOH cpeHel
wmrone—rumHasuu (I11-a crymensn) ¢usuka usyuanace Bo II—
IV kaaccax. Bo II—III knaccax Ha Hee oTBOAMTCS 3 yaca B
HeJleq1o, a B BBIIycKHOM IV — 4 yaca B HezeJI0.

B o6ueo6pasoBarenbibix rumHasusax BHP usyuaiores Te
xe pasjens ¢usuxu, uto # B CCCP (mexanuka, MoJieKyasip-
Hasi (GU3HUKa, OCHOBH 3JeKTPOJHHAMHKH, KoNeGaHHsS H BOJIHHI,
onTHKa, PH3HKaA aTOMHOTO f4pa).

B BHP ects ruMHasuu ¢ yray0O/aeHHBIM H3yueHHeM (DH3HKH,
TaM Ha 3TOT NpeAMeT OTBEJEHG B KaxXJOM roay o6yuyeHus IO
5 yacos B HeZeJI10.

Cioenyer NMOJUYEpPKHYTb, YTO YPOKH (PH3UKH B THMHA3HUAX.!
0o6OMX THNOB JAeJATCS Ha TaK HasblBaeMble TCOPeTHYECKHE H
npaktuueckue. Mx cootHoleHHe paBHoe. IIpaKTHYeCKHMH ypo-
KaMH CYUTAIOTCSA YPOKH, HA KOTOPBIX YUalllHecs CaMOCTOSITeIbHO
BHIOJIHSIOT TpaKTHYecKHe 3ajaHus, JjabGopaTopHble paboTHI,
pelaloT 3aJayH, aHaJU3HPYIOT DHCYHKH, TpadHKH, TO ecTb
NpPAKTHYECKH NPHMEHSIOT CBOM 3HAHUS, YMEHHS W HaBBIKH.

B o6ueo6pasoBaTesqbHBIX THMHA3HAX KJacC AeNAT Ha JBe
HOANPYNNBl TOJMBKO AJS1 NPOBefleHHs NPAaKTHYECKHX 3aHSTHI
(ecsiu yuamuxcs Gosbiue 22). B ruMHA3HsIX XKe ¢ yrayOaeHHRIM
H3yueHHeM GHU3HKHU — U JJI NPAKTHYECKUX, H AJIS TeOpeTHUec-
KHX 3aHSTHI, UTO, HECOMHEHHO, crnoccbeTByeT Gosee 3 heKTUB-
HOH OpraHu3allMH CaMOCTOSTeJNbHOH paGOTHl yyalUXCs U OCY-
IeCTBJIEHHIO HHAHBHAYAJBHOIO MOAX0AA.

B ruMHa3ugx ecTb MHOTO CXOJZHOrO C NpenofaBaHueM (usu-
KH B COBETCKOH IUKOJe, AKIEHT JenaeTcs Ha M3yueHHe COBpe-
MEHHBIX HAayyHBHIX INpeACTaBJEeHHH O CTPYKType BeLlecTBa H
oco6eHHocTell nosell. B Kypce ¢H3MKH [1alOTCS OCHOBbI MOJie-
Ky/NSPHO-KHHETHYECKOH M 3JIeKTPOHHOH TEOPHH, TECPHH CTpOe-
HHUS aTOMa, TMOHSATHE O KBAHTaX, CBelEeHHH 06 3JeMEeHTapHBIX
yacTuuax. B nmporpamme u yueGHukax GoJblioe BHUMAaHKe y/e-
JIFIeTCS NMPAKTHYECKOMY TIPHMEHEHHIO H3y4YaeMBIX TeopeTHueC-
KHX TOJIOKEHHH, OCBEILIeHHIO JIOCTHXEHHH HaYKH M TEeXHHKH,
O3HAKOMJIEHHIO YYauluXcs ¢ MeTonaMu (pU3HYECKHX HCCJIeN0Ba-
HHi 1 0600UIEHHIO MaTepHasla, HMEIOLIEro MHPOBO33PeHYecKoe
3HaueHHe, HANIPHMep (AKTOB, CBA3AaHHBLIX C 3aKOHAMH COXpa-

! OcHoBHble TeMbh nporpaMMbl AJ1s 06OHX THIOB THMHA3MH COBNAZAIOT.
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HeHUs. Yue6GHasi IporpaMMa NpeiyCMaTPHBAET TaKKe 03HAKOM-
JIEHHe YYalIuXCs C HCTOPHEH PAa3BHTHS OTeYeCTBeHHOH (PU3HKH
COLMAJIUCTHYECKOTG IepHOAd, MOMyJspH3aLUI0 JOCTHIKEHHH
(hH3HYeCKOH HAayKH.

Oxnako npu u3yuyeHuu Kypca ¢usuku B wkonax BHP ewe
HeJIOCTaTOYHOe BHHMaHHe ylensercs JabopaTOpHHM paboTaM,
HAa HHUX OTBOAHTCS TOJBKO 0K0JO 8 Y% yueGHOro BpemenH. [Ipas-
Ja, B NporpaMMme MNpeAycCMOTPEeHH OCHOBHBIE [eMOHCTpallHH,
onpejeJieH NepeyeHb TeM /51 (POHTAJBHOrO JKCHEPHMEHTA H
J1a60paTOPHHIX ONLITOB.

B HbiHe feficTByOLIUX NponpaMMax o ¢usuke 8 BHP mox-
HO OTMETHTh NATh CCHOBHHIX HallpaBjeHHi: 06bsicHeHHe QH3U-
YeCKHX fBJIeHHH Ha OCHOBE MHKPOCTPYKTYPHI BellleCTBa, pac-
CMOTpeHHe (H3HYECKHX SBJEHHH Ha OCHOBE MOJIEKYJIsIpHO-KHHe-
THYECKOH H 3JIEKTPOHHOH TeOpHH, MEXaHH3M 3JeKTPONpPOBOJHO-
CTH B Pa3JIMYHBIX cpefax, KoJeGaHHS U BOJHEBI, HCTOJbL30BAHHSA
MOHATHA 0 HH3UYECKOM HOJe.

Actponomus B wkonax BHP ue siBisieTcst oTAenbHBIM Npel-
METOM, a 3JIeMEeHTH aCTPO(U3UKH BKIIOYEHDbI B KYPC DU3IUKH JJs1
rHMHa3ui.

3. MogepHu3auMa yuebHbix nporpaMm no ¢usmke

IMocTossHHOe BHMMaHHe BeHrepckoit commanucTuyeckoil pa-
Gouefi mMapTHH K Pa3BHTHIO HapoAHOro o6pa3oBaHHsl B CTpaHe
nposiBJsfeTcs, B YaCTHOCTH, H B OpPraHH3alHH paGoTH MO Mo-
JlepHu3aliy y4eGHBIX NporpaMM o6lieo6pa3oBaTe/bHHX IIKOJ.

X cvesn BCPIT (1970 r.) Hamenua yueHbIX H yuHTeJeH Ha
NepecMOTp H MOJePHH3alMI0O YyeOHBIX NpOrpamMM JJsi Bcex
THIIOB LIKOJI C LleJIbl0 NMPHBEJEHHS UX B COOTBETCTBHE C YPOB-
HeM Da3BHTHS OOGHIECTBEHHBIX OTHOIUEHHH B CTpaHe, HAYYHO-
TEXHHYECKOro M COLHAJbHOrO Iporpecca H ¢ COBPeMEHHHMH
JOCTHXKEHHSIMH TeJarOTHKH U TICHXOJIOTHH.

JlanpHelllyl0 KOHKPETH3alUMIO 3TH pelIeHHs] HallJH B IO-
crasosynenun Ilnenyma IIK BCPIT (1972 r.) «O coctosiHuu ro-
CyAapcTBEeHHOro 06pasOBaHUsI M NMYTAX €ro YCOBEpIIeHCTBOBA-
HHS», COTJIaCHO KOTOPOMY HaMedaJ/loCch 3aBePLIHTh NIEPEeX0] BCeX
IIKOJI Ha HOBble yueOHBle TJI1aHbl H nporpammsl B 1978/79 yue6-
HOM rony.

B npouecce mMoaepHH3aluMH y4yeGHBHIX NMpOrpaMm NpeiMeTOB
ecTeCTBeHHO-HAayyHOro lIMKJa BHHMaHue augakros BHP 6ruto
yZeNleHO BONpOCaM H3YyYeHHs B IIKOJe OCHOB MaTeMAaTHKH, ¢u-
3HKH, XHMHUH, OHOJIOTHH.

3HaunTenbHbIH HHTEpec BBHI3BA/IH IIepBble Pe3y/bTaThl K-



CriepHMEHTa BEHIepCKHX AHAAKTOB 10 BHEAPEHHIO KOODJIHHH-
‘pOBAaHHOTO H3YUeHHs HEKOTOPHIX YYeOHBIX INpeaMeTOB.

H3BectHo, uTO cerogHsi (pH3MKa, XHMHs, GHOJIOTHS HJH HX
3JeMeHTHl H3y4aloTCs B BHJAE HHTETPHPOBAHHHIX KypCOB B Ha-
yaJbHbIX H IepBBIX [JBYX KJaccax cpejHell IUKOJbl MHOTHX Ka-
IUTAJHCTHUYECKHX cTpaH [6, c. 91].

ITpu s3TOM cO37aHHe HHTErPHPOBAHHBIX KYPCOB €CTeCTBEH-
HBIX HayK CBOAHTCH K 00bellIHeHHIO OTAeJbHBEIX BOMPOCOB BOK-
pyr BaXKHBIX HJell MM OGIIMX HAYYHBIX MPHHUMIOB. YueGHHIN
MaTepHa/J B NporpaMMax 3THX KypCOB TakxKe TpyINmHpyercd
BOKPYT Ba)XKHEHUIHX TeOPHH HJIH 3aKOHOB NPHPOJBI, OCOOGEHHO
aKTyaJbHBIX B COBpeMeHHOH Hayke.

Benrepckue nejaroru ¢ caMoro HadaJja 3KcepHMeHTHPOBa-
HHSI HHTETPHPOBAHHBIX KYPCOB OYeHb OCTOPOKHO IOAXOJHJIH
K peaju3allii Hjled MpYNIHPOBaHUA YyuebGHOro MaTepHasa pas-
Hblx npeaMeros. OHU CUHTAJIH, YTO B Hallle BpeMs Jyyllie BHe-
ApPHUTh TaK Ha3biBaeMOe KQOPAHHHPOBAaHHOe H3ydyeHHe IpeaMe-
TOB €CTeCTBEHHO-HayYyHOro LMKJIA, COXpaHAS OT/JelbHbIe
MOJIOKHTEe/bHbIE YepTHl HHTEerpHpPOBaHHBIX KypcoB. Ilpu Ko-
OpPAMHHPOBAHHOM OOyYeHHH NpeAMeTH eCTeCTBeHHO-Hay4YHOro
IIMK/a He CJIHBAIOTCA BOEJHHO, a OCTAIOTCHA OTIAEJbHBIMH Ipel-
MeTaMH.

B HeKkoTOpHIX ruMHasusx, HayuHas c 1971/72 yuyeGHoro ro-
na, NefcTBOBA/M dKCIIePHMEHTaJbHble NPOrpaMMBl KOOPAHHH-
poBanHoro o6yuenusi. [lo aTum mporpammam H3yyasaHuCh XHMHSA
u Guoscrus, a ¢ 1972/73 — ¢uauka u xumus; B 1973/74 yueGrom
rojly B OTJAe/NbHBIX THMHAa3HAX 3KCIlePHMEHTHPOBaJjach MNpo-
rpaMMa no LMKJY MaTeMaTHKa — (H3HKa — XUMHA — OHOJIO-
rusg — reorpadus’.

Hayuenne (u3HKH KaK COCTaBHON 4acTH KOOPAHHHPOBAHHO-
ro Kypca HauHHaJjoch ¢ I kiacca ruMHa3uu (no 2 yaca B Hefe-
JII0) W NPOJAOJKANOCh 10 BBIMYCKHOTO KjlacCa BKJIIOYHTENBHO.

Paspaborka skcnepHMeHTaJ/IbHBIX KOOPAHHHPOBAHHBIX UIKOIb-
HBIX KypcOB (H3HKH 00ycJ0B/IHBaNach Npexje BCero MOAro-
TOBKO# K BBeleHHI0 B 1978 r. HCBHIX YueOHBIX MpPOrpamMM.
[naBHOM cBoefl 3ajayeil BeHrepcKHe MeLAarorH CUHTANH Pa3BH-
THEe TBOPYECKOro, «KOMILIEKCHOro» MuillsieHus. Kpome Toro,
KOODAMHHPOBaHHbIe KypPChl I03BOJIH/IH H36aBUTHCS OT Ay6JIHpO-
BaHHs BONPOCOB (HalpuMep, pacCMOTpeHHe MNOHATHH «Mare-
pus», «Macca», «IHEPTUsi», «TeMnepaTypa» Ha ypoKax (pH3HKH,
GHOJIOTHH, XHMHH; <BEKTOPH», «(PYHKLUHH», «KOODAMHATHBIHA
MeToJ» — Ha ypoKax GHU3HKH W MaTeMaTHKH), TO ecTh ofecme-

! HaspanHbe NpelMeTh, [0 SKCMePHMEHTAIBHEIM MPOrpPaMMaM - KOOpAN-
HHpoBaHHOro o6GyueHus npenogaBaJjuch 10 1978 r.



YHBaJH OPraHUYeCKHe MeXNpeaMeTHble CBSA3H, 1aBaJH BO3MOK-
HOCTb 3KOHOMHO PacXoOfoBaThb yueGHOe BpeMs, HalpuMmep Ha
yray6/ieHHOe H3yueHHe onpejeneHHbXx TeM. IIpu sToMm meamaro-
I'H H METOIMCTHl HCXOIUJH H3 TOTO, YTO B paAle yyeOHHIX mpel-
meTOB (¢puanka, GHOJIOrHsA, XHMHS) OUeHb IIHPOKO HCHOJb30-
Basach obulast uiaH 6JH3Kast TEDMHHOJIOTHSA, IPH PACCMOTPEHHH
MHOTHX SIBJeHHH NpPHMeHsHCh oOliHe MOHSTHSA, aHAJOTHUHbIe
MeTOAbl HCC/eNOBaHHS, CXOJHBle JHIAKTHUeCKHe IpPHMEpHI.
[TosToMy 3ajmaya co3JaHHs KOOPAMHHPOBAHHBIX KyPCOB, B KO-
TOPHIX, 110 3aMBICJIy HX aBTOPOB, yueGHbIe IPeAMeThl He CJHBa-
IOTCSI BOEJHHO, a OCTAIOTCS IMO-IIPeXKHEMY CaMOCTOSTeJbHBIMH
JAUCUHIIMHAMH, COCTOHT B HaXOX/EHHH HYXHOH rapMOHHH,
4yTOOBI, He HApPYILIHB CHCTEMHOCTH KaXKA0ro yueGHOro mpeamera,
Gau3kue TeMBl (MO SIBJIEHHSIM, NMOHATHAM, 3aKOHOMEPHOCTSIM)
uayuyanuch Gb NMPUMEPHO OJHOBpPEMEHHO ¢ pasHuuedl B 1—2
ypOKa W/ B KpaliHeM cjyyae B TOM XKe Mecsle.

B nporpamme Oblo onpejesieHo, Iile HMEHHC HauHHaeTcCs
(opMHpOBaHHEe KAKOro-TH60 MOHATHSA H Ha KaKMX ypOKax Apy-
FHX YueOHBIX TIpeMeTOB 3TH NOHSTHA YrJyGJsIoTCS |PacKpH-
THEM HEH3BECTHBIX YUYEeHHKaM [0 3TOro CBOHCTB H 3aKOHOMEp-
Hocrell. TakuM o6GpasoM, mpenogaBaTtesb KaxKAOro NnpeaMera
Bcerga Obll ocBeloMJieH 06 o0beMe 3HaHHH yyallHXcs, KOTO-
PBIMH HX BOOpYKaeT ero KoJsJera Ha cBoux ypokax. [Ipemona-
BaHile OJHHM YYHTeJeM HeCKONIbKUX y4YeOHBIX IpeAMeTOB LHK-
Jla MHOTHe BEeHrepcKHue NeJarord CYMTANH JYYLUIHM BapPHAHTOM
SKCIIepHMeHTa.

[Tpusenem (raba. 1) Ans cpaBHEeHHS CeTKY 4acoB IO yyel-
HbIM IlpeaMeTaM IpH OOHIKHOBEHHOM M 3KCIepHMeHTaJbHOH
cucremax ob6yuyenus B ruMuasuu BHP.

Kaxk BuaHO u3 Tab/ulbl, KOJTHYECTBO YPOKOB IO GHOJIOTHHY,
¢usnke, reorpadun uaMeHwJocb. I[IpH KOOpPAHHHPOBAHHOM
o6yuyeHHH INCHXOJIOTHS He H3y4yaeTcsi KaK OTAeJbHHH yuyeOHHIH
npeaMer, a IBJAAETCHA YacCThbIO NPOrpaMMbl Mo GHOJIOTHH, KOTO-
pasi BkmoyeHa B yue6nnuit nuian 111 knacca rumuasuu.

[Tpu sKkcnepuMeHTaNbHON CHCTeMe COOTHOLIEHHE MEXIY K-
JINYECTBOM YacoB, OTBeJeHHBIX Ha H3YUEHHE I'yMaHHTAPHBIX H
€CTeCTBEHHBIX AMCLUHIIHH, caefyiolee : B I kiaacce — 11—12,
Bo Il —12—13. Ecau B uenoM 3a uersipe rojga (mpu 32-He-
JenbHoM ydyeOHoM roge u 30—31-uacoBoii Heaese) yyeHHK TO-
celaer npubauzutespHo 3900 ypokoB, TO MO I'yMaHHTAPHEIM
H eCTeCTBEHHBIM IpeAMeTaM KOJIHUeCTBO YPOKOB KoJsebJsercs ot
2250 no 2800. 500—750 ypoKOB OTBOAHIHCH HA (PAKY/NbTATHBHI,
OCTaJibHbie Yachl HCNOJb30BAJNHCh A (PU3KYJBTYPHl H JHCIHI-
JIMH 3CTRTHYECKOTO LIHKJIa.

W3 onbita paboTe sKcnepuMeHTaabHbIX WKoa B BHP npu
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Ta6auya 1

OGLIKHOBeHHAs CHCTeMa DKcnepUMeHTaNbHAS

o6yueHns cHcTeMa o0yueHHs

YueGHte KoanyecTBO yacoB B COOTBETCTBYIOIIHX KJaccax
npeaMeThl

I 11 i | v I I ur | v

Hpyrue yue6-

HBIE IIpeaMeTH 19 17 18 21 19 17 18 21
MareMarTH-
Ka 5 4 4 4 5 4 4 4
dusuka —_ 3 3 4 2 2 2 2
Xumust 2 2 2 — 2 2 2 —
Buonorus 2 2 1 2 — t2 2 2
Tlcuxomorus — — 1 — — — - -
Teorpadus 2 2 2 - 2 3 — —

Bcero: 30 30 31 31 30 30 28 29

KOOPAHHHPOBAHHOM OOyueHHH caeiayeT, uTo obbeM yueGHOro
MaTepHaja NpH IOJyYeHHH Toro e obbema yueGHOH HH)OP-
mauuu cokpamaercs Ha 20—30 %. B III kaacce rumHasuy, 1o
CPaBHEHHIO C OOBLIKHOBEHHOH cHCTeMOi 06yuyeHHs, SKOHOMHTCS
3, a B IV—2 ypoka B Heneno. Ecau npuHaTh BO- BHUMAaHHE,
yTo H3 28—29 ypoKoB exXXeHelesbHOH Harpysku 3 ypoxa OTBe-
JeHo Ha (aKyJbTaTHBH IO KypCY, KOTOpHIH BbI6pa/N caMH
yuaminecs, To B uesoM B III—IV kiaccax skonomurcst 5—6 ya-
COB. 3Tu yachl, B 3aBHCHMOCTH OT BHIGOpA yYalHUXCS, MOTYT
OBbITh HCIOJNB30BaHBl HA AONMOJHHTENbHbIE KypCH ((aKy/JbTaTH-
Bbl), H3YUEHHE IBYX CBOGOJHO BRIGPAHHBIX MPEAMETOB MOJHTEX-
HUYeCKOro NHKIa. B 3THX rHMHA3UsAX Ha 06s3aTesibHBIe (HaAKYJIb-
TaTHBHBbIE 3aHATHA Obl10 oTBefieHo (B III—IV ki.) mo 6—7 ua-
COB B HeJeJIO.

[TpeameThl, MO KOTOPHIM, KaK MPaBHJ/O, OPraHH30BHIBAHCH
Gaky/ bTaTHBH, H KOJHYECTBO YacOB, OTBEACHHBIX Ha Yray6JieH-
HOe H3yueHHe, NpHBe/leHk B Taba. 2.

B GosbLIMHCTBe cayyaeB, KaK MOKasaJjl ONLIT, YUEHHKH Bbi-
Opanu (aKyabTaTHBEI IIC MaTeMaTHKe H (H3HKe, YTO 06YCJI0-
BJIEHO BLHIHECEHHEM 3THX IPeJMEeTOB Ha BCTYMHTeJbHLIE 3K3a-
MeHbl B 60JIbIIHHCTBe BY30B. [IpH 3TOM, cpaBHHBasi KOJHYECTBO
YPokoB Ha u3yueHHe ¢usuku B III—IV knaccax npu o6BIkHO-
BEHHOH ¥ KOOPAHHHPOBAHHOH CHCTEMAaxX H3YUEHHS, MH BHIHM,
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Tabauya 2

Koauuect- Koauuect-
BO 4acoB,
BO 4acoB 5
1o yueGHo- | OCBOOOK-
VYyeGHble npeaMeTH My 3Kcme- n"‘eH"Hx Bcero
pH KoOp-
pHMeHTa-
IHHHPO-
JIbHOMY
naH BaHHOM
y o6y4YeHHU
"VIHOCTpaHHHIiT A3LIK — 3 3
MareMaTuka 4 3 7
®dusuka 2 3 5
Buosorus 2 3 5
Xumus 2 3 5
TpakTuka —_ 6 6

YTO eCJH B 'MMHA3HAX Ha usyuenue ¢puaukn B 111 knacce oTBo-
nusock 89, a B IV — 116 ypokoB, TO B COOTBETCTBEHHHIX KJac-
cax Mo KOOpJAHHHPOBAaHHOH Nporpamme oTBOoAMsOch 165 u 210
ypPOKOB. 3HA4UT, IIPH KOOPJAHHHPCBAHHOM OOy4YeHHH Ha H3yde-
HHe (PH3UKH OTBOAMJOCHL Ha 156 ypokoB GoJiblie, yeM mpu 06bi-
KHOBEHHOM.

Eme oaun unrepecunbiii pakr. C 1973 r. yuammuecs no xena-
HHIO MOTYT C[AaBaTh BCTYIHTe/lbHble 5K3aMeHbl N0 (H3HKe B
By3 ellle JO BHINYCKHBIX 9K3aMeHOB B ruMHa3uu. [Ipu atom yc-
MEIIHBI OTBET 3aCYMTBIBAETCH H KaK cJaya BHITYCKHOTO 3K3a-
MeHa. ]

B oTAenbHBIX 3KCNIePHMEHTA/bHBIX THMHA3HSIX NPOBePSIaCch
neJecoo6pa3HOCTb NATHAHEBHON HeleNHn' ¢ HCIONb30BaHHEM OfI-
HOro AHS1 AN yueGHHIX 3KCKypCHH Ha 3aBOABI, B OHOJIHOTEKH,
My3eH H Apyrue YupexJAeHHs, a TaKxKe N0 HECOXOAUMOCTH AJsi
npoBejeHus1 1—2-4aCOBBIX KOHCYJbTALUH.

AHanus pesy/bTaToOB 3KCNMepHMeHTa yGeauTeNbHQ AOKAa3zal
NpEeHMYyLLeCTBO KOOPAHHHPOBAHHOrO H3y4YeHHsS] PAla eCTECTBEH-
HO-HAYYHBIX AHCLHIJIMH, N03BOJISAIONIEro OCYUIECTBAATh Npexae
BCEro eJMHYI0 HHTEPIpPeTAUHIO H3ydaeMbIX MOHATHH, GOpPMHPO-
BaTb 0600LIEHHble yMEHHST U HABHIKH, YCTPAHATb AyOaHUpOBaHHe,
obecneyuBaTh HayYyHO-MaTepHAJHCTHUECKHH MOAXOX K (GopMu-
poBaHuio oOumux ¢usanyeckux noHstHH. JlanbHeiillee ycosep-
IIEHCTBOBAHNE KOCPAMHUPOBAHHOH IporpaMMHl H BbIpaGoTKa
NpeasoXKeHu#l o BBeJeHHIO ee B NPAKTHKY paGOoThl BCEX LIKOJ
pecny6sinku OBIIO OCYINECTBJIEHO B HOBOH mporpaMve 1978 r.

' C 1 centabps 1981 r. B ruMHa3nAX N0 Cy6GOTaM HE 3aHHMAIOTCH.
12
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4, HoBbie WKONbHbIE NPOrpaMMbl Mo hH3MuKe

Bunonuss pewenns niaenyma LHK BCPIT (1972 r.), Tocy-
JIlapCTBEHHBI HMHCTHUTYT NeJarorukx npu MunucrepcTee mpo-
ceeulennss BHP Buinyctun B 1973 r. npoekT HOBOH NporpaMMhl
o npenonaBanuio ¢pu3uky B wkosax BHP. Ha crpanunax sen-
repckofl meyatd MPOBOJAMJACH LIHPOKas MHCKYCCHS, KOTOpas
II0/iBeJIa HTOTH 3KCIepHMEHTaJ/bHOH NMPOBEPKH HOBOH IpPOrpaM-
MH B 94 BocbMHJIeTHUX U 21 cpefiHel LIKOMAX.

B xone AMCKYCCHH MOJYepPKHBaJlach BaXKHOCTb COOTBETCTBHSA
HOBBIX YYeGHHIX NPOrpaMM AHAAKTHUECKHM YCJIOBHAM HX pe-
anusanuu. Cepbe3Hoe BHHMaHHe OHIJIO ye/eHO BONPOCAM CHH-
XPOHH3aLUHH H3yyeHHs OGIIMX TeM B KypcaX pas/HYHBIX
NpeIMeTOB, HCIOJb30OBAHHIO €AHHOH H COOTBETCTBYIOIeH co-
BPEMEHHOH HayKe TEDMHHOJOTHH B Kypcax (DH3HKH, XHMHH,
MaTeMaTHKH, GHOJIOTHH.

Becuo#t 1978 r. MunucrepctBoM 06pa3oBaHUSl YTBepXK/eH
eAUHbl yueOHBII NnaH AJns cpelHeil ob6lleoO6pa3oBaTe/bHOH
wkoviet BHP, sBenenuntii ¢ 1 cenrsibps 1978 r. Usyuenue ¢u-
3UKH B BocbMHUJIeTHHX wKogax BHP mo nosoit nporpamMme mpo-
soaurcad B VI—VIII knaccax, no 2 yaca B Hegeno. B rumuasu-
sx (uanka usyuaercs B [—IV knaccax. B [—II knaccax Ha Hee
oTBoJuTCH 1o 2 yaca B Hegenio, a B III—IV — 3 yaca B ne-
Jeo.

HoBas yueGuast nporpamMma no ¢u3uke No3BOJIsET:

— TIOBBICHTb HJelHOe COfepKaHHe yueOHbIX KypCOB;

— YCHJIUTH CBfI3b yueGHOro npeamera ¢ OCHOBaMH COOTBeT-
CTBYIOLleH HAYKH;

— COBEpIUEHCTBOBATh CTPYKTYPY yueGHOro npeaMera;

— ofecneyHBaTh OPraHUYeCKHe MeKIIpeIMeTHbe CBfI3H, B
0CO6EHHOCTH TNpPH H3YYEHHH OCHOBHBIX HayYHHIX NOHATHH;

— |pasrpaHUYUTb OCHOBHble H BTOPCCTelleHHBle BONPOCHI;

— HalpaBHTb coJep:KaHHe yuyeGHOro mpeaMera Ha pacliu-
peHHe Kpyrosopa H (OpMHpOBaHHe JAHa/leKTHKO-MaTepHaJH-
CTHYECKOr0 MHPOBO33PEHHS YYalHXcs;

— ofbecneynBaTh NpeeMCTBEHHOCTb 00yUYeHHs,

Takum o6pasom, MojepHH3aUHsi Yu4eGHOro Kypca (usuki
CofleficTBOBAJ/1a H COZefiCTBYeT MOBBLIIIEHHIO HAEHHOCTH H Hayy-
HocTH npenofaBanusi. OcoGoe BHHMaHue YAe/lsieTcsd BOCIHTA-
HHIO MaTPHOTH3MA H NMPOJIETAPCKOr0 HHTEPHALMOHANIH3MA.

B HcBo#t nmporpamMme 60J/bllioe BHHMaHHE yJe/N€HO BOMPOCY
elIHHCTBA ABYX (OPM MaTepHH — BelllecTBa W moJsi. PaccMmar-
PHBAIOTCH HX CBOHCTBA M B YaCTHOCTH INPOLECCH B3aHMHOTO

! Ux comepxxanHe NPHBEACHO B KOHLE KHHTH.
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npeBpauteHus. IIMPOKO HCNO/B3YIOTCA 3aKOHBl COXPaHeHHS
Macchl H SHepPrHH, HMIYJIbCa H 3JeKTPHYECKOro 3apsja.

B HoBO# nporpaMMe TaKHe K€ OCHOBHBIE Dasfiesbl (PU3HKH,
KaK M B CTapoH, TOJbKO H3MEHEeHBl HX CTPYKTypa H H3JIO0XKeHHe
MaTepuaJa.

I'1aBHOe OTJIHYHE HOBOH NMPOrpaMMbl — B CTPOrOH Jioruuec-
KOl OCJIeI0BATeNbHOCTH, B Bbl/Je/eHHH OCHCBHBIX 3aKOHOB (pH-
3HUKH.

Henb, npeanosaraeMass HOBOH NporpamMMoi, — pasBHTHe
TBOPUYECKOTr0 MBILIJIEHHS Yy4alHXCs, BOCIHTAHHE HHTepeca K
¢u3nKe Kak OCHOBe HAyYHOrO MHPOBO33PEHHSI H TeXHOJOTHH
MHOTHX OTpacJjiefl COBpeMeHHOro NPOH3BOACTBA, IIPaKTHUeCKas
HOAroTOBKA yyalluXCs K AafbHefillieMy 06y4eHHIO U Hellocpen-
CTBEHHOMY Y4YacCTHIO B IIDOH3BOJAHTEJIbHOM TPyAe Ha Ojaro 06-
miecTsa.

Oco6eHHOCTBIO Ke HOBOH yueOHOH mporpaMMbl Mo (H3HKE
ABJfAeTCS onpefeneHHas JuddepeHunanys B H3yYeHHH OTAeNb-
HBIX BOIIPOCOB. Bech yueOHBIH Martepuas NMpOrpaMMH IeJHTCS
Ha OCHOBHOM# U AoNMoJHHUTeNbHbIH. OCHOBHOM BKJ/I0Y3aeT MaTepH-
aj NporpamMMmel, KOTOpPHIH siBAseTcsi 00S3aTeJbHBIM Ui BCeX
yyalluxcs, T. €. BCe BaxKHeidliHe TeopeTHYeCKHE H NMpaKTHUeC-
KHe BOIIPOCH IPOrpaMMBl, KOTOPBIE yyalluecs JOJIKHBI XOpo-
IO ycBOUTb. JlOmOMHHTENbHBIA Ke COAepKHT TeopeTHUeCKHe
BOIIPOCHI, KOTOpHIE He BXOAAT B IIKOJNLHYIO NIPOrpaMMy: OMHCa-
HHe MHOrHX TeXHMYECKHX YCTPOHCTB, HCTOPHYECKHI MaTepuaJ.
Jlono/iHuTeIbHBIN, H3yYaeMblH 10 BbIGOPY yYalllUXCs, 3aHHMa-

Ta6auya 3

Kaacce BOCbMH-

MeTHEHl LIKOMEL Kanacch rUMHa3Hi

Buael pa6or
VI VII [ VIIT | I II III v

PaspaGotka HOBOTO
MaTepHana 40 40 38 40 40 62 55
3akpeneHue, MOBTO-
peHHe, naboparop-

Hast paboTa, KOHTpO-
JbHas pa6oTta, 0606-
INEeHHe, SKCKYPCHs 24 24 26 24 24 34 31

Bceero: 64 64 64 64 64 96 86
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Tabruya 4
BocbMHuJETHAS ILKOJA

Kanaccw

Yuebneie
1| TPeAMETH I {1 11 v \" VI VII | VIII

n/n

Ne

—

Benrep-
CKuit I3bIK
H JIMTEpa-
Typa 18 18 18 18 11 9 9 9
2| Wsyuenue
OKpYy»aio-
et cpeisl 3 % s % —_— — — —_

Pycckuit
S3BIK — - — — */s /s ®/s s

w

Hcropus — —_ —_ —_ *fa % s %
Teorpadus — — — —_ % s % s

MareMma-

THKa 11 11 11 11 9 9 7 7
JKuBas :

npHposa — - — — *ls % */a %
Pusuka — — — — - % 4, %
Texnuka 2/ 2 % s A s % s
10| Xumus - | - - — — 34 Y,

11| Pucosa-
HHe H uep-
yeHHe - 14 3

12| Mysbika 1
nenue 2 Ys % /s % s % */s
13| duskymb-
Typa 5 8/s /s 5/s /s %/s /s */s
14| Ypoku

KJIaCCHOTO
' PYKOBOJH-
Tens 2* 2* 2 2 2 2 2 2
15 | Koucyas-
TalHH 6 4 —_— — — — —

© o N OO

N
[\
kN

s % s %

IMpumeuanne. 1) KosmuecTBO ypoKOB naHO Ha 2 Helenn (kaxjaas BTO-
pas cy660Ta B BOCbBMHJIETHHX LIKOJAX — BBHIXOJHOH JIeHb).

2) Uncauteab ApoOu — KOJHUECTBO YPOKOB Ha NepBoe MOJAyrojue, 3Ha-
MeHaTeJb — Ha BTOPOe.

3) KoHcyabraunu ofd3aTtelbHl H Ha3HAYalTCA yyHTeneM Aas caa6o
- yCneBalOWIMX yuallHXCH,
4) Yacel, o603HauerHble 3Be3104K0i (I u Il xmacch) nawTcs Aas aAMH-

HHCTPaTHBHOM PaGoThl KaaccoBoioB (pabora Haj >kypHaloM, obopMieHHeM
JIMYHOTO fAeJa H T. A.).
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TaGauya 5

TuMHa3HueCKHe KAACCH

Koanyecrt-

BO 4ACOB Kounnyect-

10 crapoft BO 4acoB IO

HOBO# mpo-
TIpenmerst r};[éo:‘[;am- rpaMme B

K1accax kiaccax
&
=
2 (I IYIvV| I [N IV
1| Benrepckuil A35IK 2(1f{1j1{2f{2(1]1
2| Benrepckas autepaTypa 213|3]3(2]2]3]3
3| Hcropus 213(3|3[|2{2]3]4
4 | O6wecrBoBeseHHe —l=1—=3]|=|—=|—|2
5| Pyccknit s3bik 41313(1314|13[3]2
6| UHocTpaHHuil a3b1K 212131313 |2|—|—
7| Maremaruka ‘5{414|4|5|413]|3
8| dusuka —(3(1314]2]2|3]|3
9| Xumus 21212 1—(2]4]|—|—
10| Buonorus 21211 [2(—1—]4]2
11| Icuxonorus —|=|=]=|=]=|—]—
12| Teorpadus 2(212|—|3|2]|—|—
13| Mysbika 111 jrjrf1}j1f{—
14| Yepuenne 2| —|—=J1}|1]1}|1]—=
15| ®uskyasrypa 313[313]313[3(3
16 | Texunka —|=|=]=]2|2|—|—
17| Tpyr 3133|383 |—|—~|—|—
18 | ®akyavraTus ** — === —=1=1719
19| YpokH KaaccHOro0 pyKOBOAHTENS 1111 ]1]1i1]1
20| Unctpykrax no Bebopy npodeccuti | —|—|—f—~]—|—| 2 |—

Bcero 33/33({34135]33(33)133|33
PakynbraTuB *** —|=]=]=]=[—]2]2

* HekoTopele npefMeTH ellle H3y4aloTCA MO cTapofl mporpamme, TaK

KaK 1o HOBOM mporpaMMe HauHHAJIH M3y4aTh MpeiMeTH c 1 ceHTsa6psa 1978 r.
¢ nocreneHHEM ee BBefeHHeM. Hanpumep: VI—VIII knacchl u3ydaoT Gusuky
yXe 1o HOBOH mporpamme.

** OTH YpOKH 00s13aTeqbHb JJIs BCeX YYalllUXCs, OHH JaHH Ha H3yue-
HHE JBYX CBOGOAHO BHIGpAHHBIX YYallMMHCS NpeJMETOB; H3 THX YPOKOB B
IIT u IV knaccax oTBeAeHo nmo 3 uaca Ha H3yueHHe HMHOCTPAHHOro SA3HIKa.

**% DTH YpOKH yualllHecs IOCeU[al0T TOJBKO IO KeJaHHIO, BLIOGOP mpen-
MeTa — TOXe CBOGOIHBIM.

10T npuMepHO 1/3 yue6HOro BpeMeHH, OTBeleHHOrO Ha H3y4YeHHe
Kypca ¢usuku. Ciegyer mopuepKHyTb, YTO NPOrpaMMoOR Ipe-
AYCMCTPEHO HECKOJIbKO HOMOJNHUTENbHEIX BADHAHTOB BONPOCOB,

16



KOTOPHIE yYHTENb MOXET 3aMeHHTb ApyruMu. Ilpum 3ToM OH
JIOJKEeH HCXOJAHTb M3 YDOBHS MaTepPHaJbHOH OCHAIEHHOCTH
WIKOJIBI ¥ TpeXJe BCero H3 YPOBHsI MOArOTOBKH ydyaliuxcs. Bo-
o6lile yYHTE/IO pa3pelleHo HCNOIb30BaTh BPeMS, OTBeleHHOe Ha
JOTOJIHUTE/IbHEIE TeMBl, B HeasdXx 6osee riyGoKoro oB/afeHHS
yYyallHMHCSI OCHOBHBIM MaTepHaJIOM, TO €CTb AOICJIHHTENbHbIE
BOIPOCH H3y4alOTCs JHLIb B TOM CJydae, eCJH ydalllHecs yc-
BOHJIH OCHOBHOH KypC.

Pacnpenenenne xonuyecTsa 4acoB Ha H3ydeHHe (QU3HKH IO
kJaaccam [23, c. 7, 14, 19] npuseneno B Tabu. 3.

Hoseie mporpaMmur (cM. ¢. 90—100) npu cBoe#t 3HaunTeIb-
HOH KOHKpDeTHOCTH Gosiee THOKH, UTO JaeT YYHTeJNI0 H aBTOpPaM
yue6HBIX MOcOOHi GoJibllle BO3MOXKHOCTH AJs TBOpuecTBa. Ho-
BBIM TNpOrpaMMaM COOTBETCTBYeT M HOBasfi CeTKa 4YacoB
[Taba. 4, 5].



Inasa Il

YCOBEPLWUEHCTBOBAHME
YYEBHO-BOCIMUTATENLHOIO NPOLLECCA
Nno ®U3UKE B LLUKOJIAX BHP

HA COBPEMEHHOM 3TAINE

Cranosiienne counanuctuueckoii mwkonst B BHP osname-
HOBaJIOChb KODEHHOH IepecTpPOHKOH He TOJBKO caMoro cojep-
JKaHHs y4eOHBIX NPOrpaMM, a Npex/Je BCEro ero MHPOBO33peH-
yeckoro HanpasJ/eHus. lMMeHHO Ha 3To OblIH. HanmpaBJ/leHb!
NICCTAHOBJ/IEHHsl COLHAJMCTHYeCKOH palbouefi mapTun Bedrpuu
B Jlele aKTHBH3allMK BOCIIHTaTe/bHOH paboThl cpean yyalllefcsa
MOJIOJeXH. IDTH IOCTAHOBJEHHS HALLIH CBOE BOIIOLIEHHE B
«[IporpaMme MTaHOBOrO BOCIUTAHHS YYalIHXCA B CPeAHel
IIKOJIE», 4 TaKkKe B yyeOHBIX NMporpaMMax M HHCTPYKUUAX K
HUM. B 3THX QOKyMeHTax chOpMy/JHPOBaHBI OCHOBHBIE TPeGo-
BaHUdA AnA obecnedeHHss (OpMHpPOBaHHsA y yYalUXCS AHaJjek-
THKO-MaTepPHaJHCTHYECKOTO MHPOBO33DeHHS U HODM KOMMYHH-
CTHYeCKOH Mopanu. «KoMMyHHCTHUecKOe Npeo6GpasoBaHHe 06-
HIeCTBa HEPa3PhIBHO CBA3aHO C BOCIHTAHHEM HOBOIO UeJOBEKa,
[TosToMy HeoOXOAMMO CPaBHHUTEJbHO 33 KOPOTKOE BpeMs VK-
penuTh B CO3HAHMH OOJbUIHHCTBA MAacC COLHAJHCTHYECKYIO

MOpaJib, COUHAJHCTHYECKOE OTHOLIEHHE K TPYAY, COLHANHCTH-
yecKHil maTpuotTHaM» [23, c. 4].

1. 3aKOHbI COXPAHEHHS M MX 3HAUCHWE

B (hOPMHPOBAHMH AHANEKTHKO-MaTEPHaNnHCTHUECKOTO
MMPOBO33peHKs yualmxcs

B mkosiax BHP oco6enno BaxHOe MecTo B 06yYeHHH H BOC-
NMUTAHHH yYalluxcs 3aHuMaeT (GOPMHPOBAHHE MapPKCHCTCKO-Jie-
HHHCKOrO MHPOBO33peHHsi. O6 3TOM TOBOPHJ B CBOEM BBICTYII-
aedun Ilepswifi cekperaps IIK BCPIT 1. Juow Kagap na
XI cwesme Benrepckoii couuamucTuueckoil paboyeill mapTHH:
«Hamia rnaBHas ueJb — H BIOpeAb YKPENJAATL B HallieM o6lie-
CTBE HAEH MapKCH3Ma-JeHHHU3Ma, BJUSIHUE COLHATHCTHYECKOrO
MHPOBO33pEHHsA, COLHMANHCTHYECKOe CO3HAHHE Macc, COLHaJH-
CTHYECKYIO MOpaJib... YTOOHI B HAIUKX y4eOHBIX 3aBeJEHHAX Bech
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npouecc npefiogaBaTeNbCKOH M BOCHHTATeNbHON PabCTH GBI
MPOHHKHYT IYyXOM MapKCHCTCKO-JIEHHHCKOTO MHPOBO33peHHS»!.

B mxonax BHP usyuyaiotest Te e 3aKOHEI COXpaHeHHSs, Ka-
KHe M3Yy4aloTcsi B COBETCKOH LIKOJe, passnyie COCTOHT TOJBKO
B MeToJax npenojaaBaHusi. [TokaxkeM 3To Ha MpHMepax 3aKOHA
COXPaHeHUs M NpeBpallleHHs] SHepTHH,

Onunn u3 naubosiee BaXKHBIX 3aKOHOB COXPAHEHHS — 3aKOH
COXPaHeHMs 3HeprHH y4eHHKH u3ywalor Bo II kjacce ruMHasuu
npu GopmMupoBaHHH MOHATHSA 06 Hepruu. IToHsATHE 06 3HEprHH
(dbopMHupyeTCa y y4alllUXCs B CPaBHEHHH € APYTHMH (DH3HYECKH-
Kd TIOHSITHAMH Kak HaubGoJjee ¢dyHzameHTanbHOe, 3aKOH CO-
XpaHeHHs] SHePTHH M3YyYaeTcs IPU PACCMOTPEHHH CaMbIX pasHo-
00pasHbIX ABJEHUI Ha NPOTSAKEHHH BCEro Kypca.

B yueGnuke no ¢usuke nas Il kracca ruMHasHH MOJYepKHU-
Baercs: DHepPrusi HH B KaKHX Ipolleccax He BO3HHKaeT H He
ncuesaeT. 3aKOH COXPaHEHHS 3HEPrud OJHH H3 CaMbiX OOLIHX
3aKOHOB TpHpoIH [38, c. 223].

B III xaacce moHATHe O MeXaHHYECKOH sHepruu yriayobisser-
cst u pacmupsercss. C ogHOH CTOPOHBI, GOpMHUpYeTCs MOHATHE O
KHHETHYeCKOH 3HEepTHH BpAlLaloUIerocsl Tela H KHHETHYeCKOH
SHEpPTHH KOJIe6GJIIoIerocs Tesa, 3aTeM Onpeje/isieTcsl KHHeTHYe-
CKasi PHEPrus H 3HEprusi B3aUMOJEHCTBUSA XKHAKOCTeH H ras3os.
B ¢Bsi3u ¢ mocaeHUM BBOJAHTCS ypaBHeHue BepHynnu. B yue6-
HHKe y1aYyHO MOJAYEPKHBAeTcCs, 4TO M «ypaBHeHHe DBepnysnu
ABJSIETCS CAEJCTBHEM 3aKOHA COXpPaHeHHst 3Hepruu» [38,
c. 184].

U npu u3yyeHHH MeXaHHYCCKHX, TEIJIOBHIX H ONTHYECKHX
spaenuii (B mporpamme ¢usuru II u IIT knaccoB) ynenserca
NONKHOe BHHMaHHe BOMPOCAM, COCOGCTBYIOMHM GoJee Tay6o-
KOMY TNOHMMAaHHIO 3aKOHA COXPaHeHHs M IpeBpallleHHs JHep-
run, Hanpumep, B mnoco6un «®Pusuka—II» [38, c. 218, 227]
noAYepKUBaeTCs, YTO 6e3 yyera TPeHUs CyMMapHasi MeXxaHHYec-
Kas sHeprusi W, Bo Bpems IABHXKeHHs SIBJsIeTCS NMOCTCSHHOH H
u Boipaxkaercss ¢popmynoi: Wo=Wpg+ W =const, rae Wz —
3Heprusi B3auMoaeHcTBusi, a Wy — KHHETHUECKAast SHEePTHSI.

B IV knacce OTKpHIBAIOTCH IUHPOKHE BO3MOMKHOCTH JUJISA
fanbHelllero 06001 NOHSATHS 3HepPTruH U Gonee rnyb6oKOro
NOHUMAaHHSl 3aKOHAa COXpPaHeHHsi sHepruu. HckiouutenbHo c
TOYKM 3PEHHS NPeoOpa3OBaHHA IHEPTHH PACCMATPHUBAeTCH Te-
I0Boe JeHiCTBHE TOKa, 3JeKTPOJHTHYeCKas IONsipu3allud,
3JIEKTPOMAarHHTHasi HHAYKUHSA, YCTPOHCTBO reHepaTopoB, 3JIeK-
TpoaBHraresH. B yueGHHKe NpH H3YYeHHH TeMBl «DJeKTpoMar-
HUTHBle KoJieOaHHS» y1ayHO HJUIIOCTPHPYETCS HelpephIBHOE

! TIpaspa, 1975, 18 mapra,
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npeo6pasoBaHHe SHEPTHH 3NeKTPHYECKOTO H MarHHUTHOrO MOJIed.
[Ipu 3TOM NOAYEPKHBATCS, UTO 3HEPTHH 3JIEKTPHYECKOro H
MAaTHHTHOrO TOJIEll MepHOAHYEeCKH B3aHMHO IpeBpallanTcs OoA-
Ha B APYTYIO, OXHAKO UX CyMMapHOe 3HauyeHHe B JI060f MOMEHT
BpeMeHHu nocTostHHO [40, ¢. 231—239].

[MpuHIMNHAABHO BaXKHBIM C METOAHYEeCKOH TOYKH 3peHHs
ABJISIeTCST TO, UTC B yueOHUKax 60JblIOe BHHMaHHE yAeNadeTcs
06061IeHHOMY PacCMOTPEHHIO 3aKOHA COXPaHeHHs, O3HaKOMJIe-
HHIO YYallUXCsi C HCTOpHel DPa3BHTHS YYeHHS O COXPaHeHHH
sHepruul.

OTMedeHo, 4TO MOHATHE 06 SHEPrHH BlepBble BBe JIeHOHHLL,
On paccMmaTpHBaJ 3HEPrHI0 KaK Mepy ABHXKEHHS, Mepy coXpa-
HeHHsI CIOCOOHOCTH K JIBHXKEHHIO, TO €CTb CYHMTAJ, YTO Mepoi
«CHJIBI» ecThb mu? (MO TepMHHOM <«CHJa» CJelyeT MOHHMAaTh
3HEPTHIO). *

B yuebHuke «®usnka — IV» noguepkHBaercs Takxe, 4To B
BLICKA3bIBAHUAX O TIOHSTHH 3HEPTHH OBIJIO HEMAJIO pa3HOIJIacH#.
OHo cTa/I0 SCHHIM H MOHATHHIM TOT/a, KOT/JIa OKGHYATENbHO GbIJ
YCT2HOBJIEH 3aKOH COXPaHEHUS SHEepPrHH, KOTOPHIH CTaJ OJHUM
13 (QyHIaMeHTaJbHHX 3aKOHOB COBPEMEHHOI'0 eCTeCTBO3HAHHUA.
CrpaBelIUBO 3aMeUE€HO, UTO €CJH ONHPaThCs TOJBKO Ha Mexa-
HHYECKHe fIBJIEHHAA, TPYAHO COPMHPOBATH Y YUalIHXCS NOHS-
THe, CB3aHHOE C COXPAHEHHEM SHEPTHH.

HssectHo, yto B cepeaune XIX cT. BMeCTo TepMHHA «CHJIa,
HOCSILIEr0 B HEKOTCPOH CTeMeHH MHCTHYECKHH XxapakTep, CTal
yHOTPeGASITLCS TepMHH «3Heprusi». TepMHH «CHIa» KPUTHKOBAM
B cBOe BpeMs JDuresnbc B pabore «namekTHka npuponss. OH
OTMeYaj, YTO B MeXaHHKe MOHSATHE CHJBl SBJSETCH MOJIE3HBIM,
eCJIH PacCMAaTPHBATh CHJAY KaK MPHYHHY U3MEHEHHS JBHXKeHHS
tes. OHAKO MEPEHOCHTb 3TO NOHSATHE B JPYrue 06JacTH ¢H-
3HKH, a Takxe B OHOJIOTHIO U XMMHIO YPeBaTO ONacHOCTBIO —
MOXKHO COBEpILIHThH OLIHOKY.

Xots B Kypce GH3HKH cpeAHell o6lieo6pa3oBaTelbHON LIKO-
JIBl He TOBOPUTCS MpPSIMO O 3aKOHe COXPaHEeHHs] MacChl, HO 3TOT
3aKOH CcJelyeT H3 aJJHTHBHBIX CBOHCTB MAacCCh, H KaK «CaMo
co060I0 pasyMerollleecsi» M3 NPHHIUNA H3MepeHHS Macchl [38,
c. 19—21]. O HeM xe roBOpHTCS NPH H3YYEHHH TeMHl «JIBHKe-
HHe XuAKocTell u rasos» [38, c. 159]. Ho B yuebHuKe pasbic-
HAGTCH W 3aBHCHMOCTb MAacCHl TeJd OT CKOPOCTH ero ABUIKEHHS:

m=——-=—=,

! BeHrepckie MeTOAHCTH BMECTO IMOHATHA MOTEHUMAJIbHAS JHeprug
BBEJIH NMOHATHE 3HEPrHsa B3aHMOJCHCTBHS.

20



re Mo — Macca TMOKOf, U — CKOPOCTh ABHXKYIIErocs Tesa,
¢ — CKODOCTBb CBeTa.

VTOYHHUTL MOHSITHE 3HEPTUH CTAJIO BO3MOXKHBIM JIHIIL TOra,
KOTJla HayuHble HCC/IeIOBAHHSI OXBATHIH He TOJbKO MeXaHHYec-
KHe, HC H JpyTHe SIBJEHHS, H B NEPBYIO Oyepellb TEIJIOBHE H
sJeKTpHUecKHe, DEIIO M0Ka3aHO, 4TO 3HEPrHs TeCHO CBf3aHa
¢ TeJOM; Macca H 3Heprus CyllecTByloT BMecTe. Hampumep,
COJIHEUHEIE JIVUH SIBJISIOTCS He TOJMbKO HOCHTesNeM 3HepPrHH, HO
¥ HOCHTEJIEM MacChi, M 32 KaXAylo cekyHay ¢ ayuamu CosHua
uaaydyaercst 5,1 MJH. T ero Maccel. DTH Jy4H, JOCTHTHYB 3eMJIH,
nepeslaloT CBOIO SHEPTHIO H MacCy, BC/IEACTBUE Yero yBeJaHUHBa-
eTcs Macca 3eMJIH.

[TapannesbHO ¢ 5THM KPHTHKYIOTCA CTOPOHHHMKH TaK Ha3hl-
BaEMOro «3HepreTHaMa» BO ryase ¢ OcTBabAOM, KOTOpPbIE Clle-
JIAJIH BBIBOJ O TOM, UTO H3JIyYeHHAs! 3J1eKTPOMAarHuTHasl SHepPrus
MOXKET CYIeCTBOBaThb BHE H HE3aBHCHMO OT MaTepHa/JbHOTO
Tesa, TG CYIIEeCTBYET 3Heprusi, CBf3aHHas ¢ Maccol, H cBo6O-
Has dHeprus, To ecTb 6e3 Macchl. YKa3niBaercsi, uto B. M. Jle-
HHMH B cBoell pyHmameHTanbHOH pabore «Marepuanusm u M-
NHPHOKPUTHLUH3M>» HOABEPr CYPOBOH KDHUTHKE 3TH OMHOOYHBIE
BbicKasbiBaHHsT OCTBa/Iba H €r0 CTOPOHHHKOB.

B yueGHuKe cKa3zaHo Takxe, 4To eue ®. dureanc B 1870 r.
IHCaJl O CYIECTBOBAHHH B Pa3HHIX (opMax BeuHo#l MaTepuul.
DHresbC 3TOT BHIBOJ CIeNaj Ha OCHOBE yXKe HU3BeCTHBIX TOTZa
332KOHOB COXpaHeHHS.

B yue6Hoit nutepatype BHP ectb ccelikH Ha TeopHio OTHO-
CHTEeNIbHOCTH 2 M Ha OJHY u3 (yHIaMeHTaAbHBIX GopMysa 3TcH
TEOpHH, B KOTOPOH ycTaHOBJIEHAa B3aHMOCBSI3b MeXAy Maccoi
H 3Heprueti.

AE = Amc?.

B yuye6unke o6bsicHAETCS 3aKOH COXPAHEHHS 3HEPIHH Ha oc-
HOBe siiepHbIX peakuuil. [IpuBoxHTCS simepHas peakuus mo pac-
LUeT/IeHHIO Alep JHTHS YCKOPEHHBIMH MpOTOHaMH jLi 4+ !p—-

— 3He + #He [40, c. 286]. DT1a peakuus Brepsble Gbiia oOcy-

HiecTBJeHa NpPH NMOMOUIH ycKopuTesedi B 1932 r. HezaBHCHMO
COBETCKHMH (H3HKaMu B YKPaHHCKOM (DH3HKO-TeXHHUECKOM HH-
cTUTyTe B XapbKoBe M aHIVIMACKUMH ¢u3nkamu B KaBenauui-
CKO# J1abopaToOpHH.

B yue6GHuke [40, c. 284] onucan onwit I1. H. JleGenena no
A0Ka3aTeJbCTBY CYleCTBOBAHHS CBETOBOIO JaBJIEHHS HA rasbl

s

! CuM.: Tpenonasanne ¢usuru, 1971, Ne 1, ¢. 15. Bynanewr.
2 OrgespHOro maparpacda, NOCBSIIEHHOrO H3YUEHHIQ 3JIEMEHTOB TEOPHH
OTHOCHTE/IbHQCTH, B BEHTepPCKUX yueGHHKAX HeT.
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(1908 r.). Take ONHCBIBAETCS OMBIT N0 «AHHHTHJSALHMHU» H BO3-
HHKHOBEHHIO Tap 3JeMeHTapHbIX yactul [40, c. 284].

B yueGHHKe Ha OCHOBE 3THX 3KCIeDHMEHTaJ/bHbIX JaHHBIX H
JAPYTUX sePHbIX PeakUui cAenaH CeAyIoUHi BEIBOA: IHEPrHs
M MacCa CHCTEMBI MOTYT H3MEHSATbCS TOJbKG OXHOBPEMEHHO
[40, c. 287].

Vsyuenne ¢u3uKu 3aKaHYHBaeTcs TeMOH, KoTopas B yueb-
HHKe nas IV Kiacca ruMHa3HM M3J0XKeHa Ha NOCJAeIHHX YeThl-
pex ctpanumax (302—306), rae eme pa3 o6oblaercss 3aKOH
COXpaHEHHS U TpeBpallleHusi SHEPTHH, YTO CBHAETEbCTBYET 06
ocofoM 3HAYEHUH ero B NpenojaBaHui GH3HKH B WIKoJaax Benr-
pHH. .

Takoe ueTkoe BblJe/eHHE POJNH W 3HAYEHHS 3aKOHOB COXpa-
HeHHsI IPHBOJHT K CJIeYIOIHM pe3yabTaTaM:

— obJieryaer yCTaHOBHTb B3aHMOCBSA3b MeXKJY OTHeJbHEIMH
pasfenamu QHU3UKH B NIpollecce ee H3yYeHHS;

— MOJIOXKHTENbHO BJHMsSEeT Ha TMyGHHY yCBOeHHS BCeX pas-
nenoB (DU3UKM H Pa3BHBaET HHTEPeC K ee H3YUeHHIO;

— aKTHBH3HPYET MBICJIUTE/IbHYIO JeSTEJbHOCTb LIKOJbHHKOB;

— MOJIOXKHTENbHO BJHAeT Ha (OPMHPOBaHHE HayYHOT'O KPY-
ro3opa yyauiuxcs;

— cnoco6cTBYeT ycnellHOMY (POpMHPOBAHMIO JIHAJEKTHKO-
MaTepHaHCTHYeCKOTO MUPOBO33PEHHS Y4aluluXCs;

— crnocobeTByeT (GOPMHPOBAHHIO Y Y4yallHUXCH TNpaKTHYeC-
KUX HaBLIKOB NIPUMEHEHHS 3aKOHOB COXPaHeHHs IJisi 06bsicHe-
HHSl MHOTHX SBJIEHHH.

3aMeTuM, uTO B yueOHHKAX N0 (pu3uKe AJs MKoJ BeHrepc-
koit Hapoano#i Pecny6iuKu NpH H3yYeHHH IIOYTH BCEX TeM
nMeetcsi 60/blICE KOJMHYECTBO MHPOBO33PEHUECKHX BHIBOJOB O
TOM, YTO 3aKOHBI COXPaHeHHs 06pa3ylOT MOIIHYIO HayYHYIO OC-
HOBY TOTO [HaJeKTHKO-MAaTePHAJHCTHYECKOTO IOJIOXKEHHS, CO-
IJIaCHO KOTOPOMY MHpP GeCcKOHeueH, TO eCThb ABHXKYLIAscH Ma-
TepHUs He HcyYe3aeT M He BO3HHKaeT, YTO Ha 3THX 3aKOHaX
6asupyeTcs Bce Hallle MpeACTaBJeHHe 0 MHpe. 3aKOHbI coXpa-
HeHHs JOKa3biBAIOT eJHHCTBO MaTepHaJbHOTO MHPA M NMOKa3hl-
BAlOT, YTO B NPHPOJe BCe SIBJIEHHS NMOTUHHAIOTCA 3aKOHAM AH-
aJIeKTHKH,

B ¢dopMupoBaHHH MapKCHCTCKO-JEHHHCKOTO MHPOBO33pe-
HHSl BEHrgPCKHE MeTOJMCTHl BHASAT aJbTePHAaTHBY PeJHIHO3HO-
My MHPOBO33DeHHIO H CYUHTAIOT, YTO aTEHCTHYeCKas Iponarasjia
JIOJI?KHA CTPOHTBCS MpeXk e BCero Ha PyHaaMeHTe eCTeCTBeHHO-
Hay4YHBIX mpejcTaBieHH#t o mupe. IIpu 3TOM METOXHCTH YacTo
CCBIJIAIOTCST Ha CJIOBa PYCCKOr0 PEBOJIIOLHOHHOIO HeMOKpaTa
A. Tepuena: «BocnuTaHHe Haf0 HayMHATL C E€CTECTBEHHBIX
npeaMeToB, YTO6H yM pe6eHKa OYHCTHJCA OT NpelLpaccyikoB
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¥ TMOJYUYHT BO3MOMKHOCTL DacTH Ha 3TOM 3Z0POBOH MOuBE»
[23, c. 28].

B yue6HuKax, HanpuMep B «Pusuke—II», pacckasbiBaeret,
4YTO Hally XXKH3Hb Hesb3s MpPeACTaBUTb 6€3 pa3BUTHS TeXHHKH,
6e3 HayyHBIX HcclIefoBaHuH. Hayka mocremeHHo cTaHOBHTCA
TIPOU3BOAUTENbHON cuiof. Hally :Ku3Hb Henb3s OTIHENHTH OT
NPHPOJAbI, OT SIBJIEHMH, NMPOHCXOAALIHX B NMpPHPOAE. 3/eChb XKe
NoJYepKHBARTCH, YTO «HA YPOKe (H3HKH Bbl yOeIHTeCh B TOM,
YTO BCe SBJIEHHS B INPHPOAe NPOHCXOAAT IO OIpeleseHHHM
3aKOHaM, HHKaKHUX CBepXbeCTeCTBEHHHIX CHJI He CyIIecTByeT»
[38,c. 7].

B konlle yuebuuka «®usuka—IV» na naru crpanunax [40,
c. 322—326] nmaercs dakTHUeCKHH MarepHaJs, KOTOPBIA ONpO-
Bepraer peNHrHO3Hble MIPe/CTaBJeHHs] 0 BO3HHKHOBEHHH H pas-
BUTHH MHDa.

2. MarpuoTMyECcKOe M MHTEPHAUMOHaNbHOE
BOCMMTaHME Y4alMXCH

OnHuM M3 pa3fesoB NPONPaMMBlI BOCIHTATeNbHON pabGoTH B
BEHTepCKHX LIKOJIax IBJSETCH «BOCHHTaHHe COLHAJHCTHYECKO-
ro NaTPHOTH3MA H HPOJETAPCKOT0 HHTEPHALHOHAJH3MAY.

Lenbio Hapoguoro o6pasosanusi 8 BHP sBasercs moaro-
TOBKa BBICOKOOGPa30BaHHBIX, BCECTOPOHHE pPa3BHTHIX, aKTHB-
HBIX CTPOHTEJEl COLHANTHCTHYECKOro OGIIeCTBa, BOCIHHTAaHHBIX
Ha uJesix MapKcH3Ma-JIeHHHH3Ma, GH3HYECKH 3[I0POBBIX, CNIOCOD-
HBIX YCIEIIHO TPYAHTHCS B Pa3JHYHBIX 06/1aCTAX XO35HCTBEHHO-
ro H COLHAaNbHO-KyJbTYPHOT'O CTPOHTENbCTBA, IOTOBHIX Ge33a-
BeTHO 3aILMILATh COUHATHCTHYECKYIO Poauny. O6 3TOM ropopus
T. Slvowr Kanmap na XI cbesge BeHrepckofi counamuctTuueckoi
pabouelt mapTuu: «YKpeln/eHne COLHAaNIHCTHIECKOrO TaTPHOTH3-
Ma H IPOJIETapPCKCTO HHTePHALHOHAMH3Ma ABJAsIeTCA 0c060 BaX-
HOH 3ajayed H/eOJOTHYeCKOH BocmHTaTeabHOH paGorel. Ha
BCEX YPOBHSIX HapoAHOro 06pa3oBaHHs HEOOXOIHMO yJydlIaTh
HIeoJIOTHYeCKoe O6yyeHue u BocnutaHue. Caefyer NoBbIIATh
ypOBeHb NpeNofaBaHUsl MapKCH3Ma-JeHUHU3Ma».!

BonpocaM KOMMYHHCTHYECKOTO BOCHHUTAHHS YaeJeHo 60Jb-
uroe BHUMaHue u B pelleHusx XII crvesga BCPII, cocTtosBure-
rocst B Mapre 1980 r., rie ykasniBaercs, 4TO KOMMYHHCTHUECKOE
npeo6pa3oBaHHe TOCYAAapCTBA HEPa3PbIBHO CBA3aHO C BOCIH-
TaHHeM HOBOTO 4YejioBeKa. BoT moyemMy Heo6XOAHMO YKOPEHHTh
B CO3HAHHM CAMBIX IIMPOKHX Macc COLHAJIHCTHYECKYIO MOpaJb,
COUMANHCTHYECKOe OTHOLIEHHe K TPYAY, COLHATHCTHIECKHH

! —TIlpasaa, 1975, 18 mapra.
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naTpHOTH3M C TeM, 4YTOOH 3a HCTOPHYECKH KOPOTKOe BpeMst
nepeiTH K MOCTPOEHHIO KOMMYHH3MA.

VIMeHHO 3THMH HacTaBJIEHHSIMH H DYKOBOJCTBYIOTCH IeJa-
roru pecnyG6auku. B yacTHOCTH, IPKHM J0OKa3aTeabCTBOM 3TOrO
asasercs gesu3: «bBes Gpatckoii apyxk6u ¢ Coserckum Coto-
30M — HeT HH COLHAJHCTHYECKOrO NaTPHOTH3MA, HH COIMAJIH-
CTHYECKOTO HHTEPHAIHOHAMH3Ma»,

B BOocmuTaHHM MaTPHOTH3Ma M COLHAJNHCTHYECKOrO HHTEp-
HAllUOHAJNH3Ma 3aMeTHYIO POJib HIPaeT Kypc (H3HKH.

Paccmorpum, kak B wkonax BHP na ypokax ¢usuku ocy-
IIeCTB/sIeTCSl (POPMHPOBAHHE COLHAIHCTHYECKOrO ManpHOTH3IMA
H NPOJIeTapCKOrc HHTePHAIlMOHANTH3MA.

Ha .cTpanunax yue6HHKOB LIHPOKO OCBelAIOTCS JAOCTHHKe-
HHSl COLMAJIMCTHYECKOro HapopnHoro xoasfictrea BHP, packphi-
Baercs poJib W 3HaueHHe HKOHOMHYecKHX cBA3eil ¢ CoBeTcKHM
Col030M U IPYTUMH CTPaHAMH COIMANHCTHYECKOTO COApYXKecT-
Ba. Tak, Hanpumep, B MarepHaJe 1o teMe «MomHocTb» B yye6-
Huke mas 11 knacca [38, c¢. 202] mpuBemena momiHocTs THca-
JIELKOH THAPO3JEKTPOCTAHLUHH, IOCTPOEHHOH C TMOMOIIBIO
Coserckoro Coroza. Hapaay ¢ 3TUM npHBeneHbl IPUMEPH MOLI-
HOCTH 3JjeKrpocranuuii, nocnpoennnix B CCCP (Bparckof,
Bomxkcko#t u gp.).

B conepxxaunu teMH «Tpanchopmarop», Koria peub HAET
0 mepejiaue 3JeKTPHUECKOH 3Hepruu Ha paccrosiHue [40, c. 216],
NpHBe/leHbl TaHHbIE O €JHHOIH HepreTHYecKoi cucteme «Mup»,
no xoropofi BHP mnoayuaer us CoBerckoro Corosza 3Jjekrpo-
SHepTHIO.

B coxepxaHnu yueGHMKOB IIHPOKO OTpaxkeHO 3HaYeHHe
(yHIaMeHTaNbHBIX Hay4YHbIX OTKPHLITHH H H300peTeHHH Kak
OTEUECTBEHHEIX, TaK U 3apyOeXHBIX YYeHbIX, 0COOEHHO COBeT-
CKHMX YY€HBIX, TIOKA3bIBA€TCS UX BKJAJ B Pa3BHTHE Pa3HBIX 00-
nacred ¢usnku. Tak, HanpuMep, ocBelllaeTcss GOMBLIOH BKJIAA
OJHOTO M3 co3faTeseil mepBbX reHeparopos Anwolia Exnnka
(1800—1895) [40, c. 209, 348]; Mukwa Hedhpu (1854—1938),
Otro-Turyca Baarru (1860—1939), Kaposss 3unepHOBCKH
(1853—1942) [40, c. 212, 343] — B cosnauune TpaHchopmaropa
H HECKOJIbKHX BUJOB reHepaTOpOB IOCTOSTHHOTO U NePEeMEeHHOro
tokoB; TuBonapa Ilymkama (1844—1894), Anrana ITonnaka
(1865—1943), Floxedpa Bupara (1870—1901) [40, c. 352]—
B cO3/laHHe OJHUX M3 NMepBHIX KOHCTPYKUHH TeJedOHHOH CTaH-
HUH H OCyllecTBJeHHe TesnedoHHBIx nepenay. CrpaBennuso
onpejieNisieTcsi NPHOPHTET B COOTBETCTBYIOLIHX OTKPHITHAX pycC-
ckux yueHnx B, C, fIxo6u, 3. X. Jlenua, A, C. [Tonoaa.

IMaTpHoTHYeCcKOe M HHTepHAaLHOHAJNLHOE BOCIHTaHHE IPO-
BOJMTCS Ha NMPHMepax H3 KH3HH H HAYYHOH JeATeNbHOCTH BeH-
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repCKux yyeHbiX. PakThl U3 XKH3HH y6eK JAIOT YUALHXCS B TOM,
4TO BCeX YYEHBIX, KOTOPble CTOSIT Ha Nepe0BLIX MaTepHUaJHCTH-
YeCKHX NO3ULHSAX OObeAHHSAN CMeJHil W TBOPYCCKHH MOAXOM K
pellieHHIo HayYHbIX MpobJem.

Bocnuranue nmaTpHOTH3Ma H HHTEpPHAIMOHAJH3Ma OCylie-
CTBJISIETCSL U NIPH H3YYEHHH TeX TeM, I'le YueOHH MarepHal
CBsI3aH C OTKPHITHSIMM BeHrepckHx yuennix Jleo Cunapaa, 3t1-
sewa Jlopanna, Kauno Kanmana, Hefiman fnowm, rae peub
nier o6 yueHbiX, HarpaxaeHHeix HoOeseBCKHMH INpeMHAMH
(Burnep Ensl, Centavepau Anpbepr, Bapaup Po6ept, ['eBema
Ibepab, 'a6op JleHew 1 ApyTHx).

Ilpu o6bsiCHeHHH NMpPHHUHNA JeHCTBHS PeaKTHBHHIX JBHra-
tesieli B KoMMeHnTapusix K noprpery K. 3. ILlnonkosckcro orme-
qyaercsl, YTO HMEHHO OH «JI0Ka3aJ, YTO 3aaYH Mo HCCJIeIOBaHHIO
KOCMOCAa MOXHO pellaTh TOJIbKO C MOMOLIBIO MHOTOCTYyNeHYa-
ThiX paker» [38, c. 191]. B yueGuuke paerca O6uonpadus
K. 2. L110MKOBCKOTO, OCBell[aeTcss ero HayyHasi AesiTeJTbHOCTh
[38, c. 319].

HHTepHaUHOHAJbHOMY BOCHHTAHHIO YyYall[MXCS CHOCOGCTBY-
eT WHPOKOe 03HAKOMJIEHHE C JOCTHKEHHSMH COBETCKOH HayKH,
B YaCTHOCTH, NIPH M3YUEHHH CTPOEHHSI aTOMa, 3aKOHOMepHOCTe#
MHKPOMHpa, BONPOCOB acTPOQH3HKH, NPH 06bICHEHHH BOIpPOCa
O TMOJYYeHHH H MCIONb30BAHHH ATOMHOH 3HEPrHH B MHpPHBHIX
neasix. 31ech noxuepkuBaercs Bbipawoomascs ponb M. B. Kyp-
yatoBa, C. I1. Koponera. OnncaHO My»KeCcTBO H repoOH3M CO-
BeTckux KocMoHaBres lO. I'arapuna, B. Tepemkosoi, A. Jleo-
HOBa u Ap. [38, c. 202].

IIporpamma mo ¢usuKe nmpeaycMaTpHBaeT TakXKe O3HAKOM-
JIeHHe YYalluXCsl ¢ UCTOPHEl OTedeCTBeHHOH (DH3MKH colHaIu-
CTHUYECKOT0 Nepuoja, HoNmyasipH3auHIo AOCTHIKEHUN (PH3HUeCKOH
Hayku 6;1arojapst TECHOMY H IJIOAOTBOPHOMY Hay4yHO-TeXHHYeC-
KoMy copyxecTBy ¢ CoBerckuM Coro3oM.

Ha mHorux crpanuuax y4e6HHKOB HCIOJIb30BAHBI LIMTATHI
u3 mnpousBefennit B, M. Jlewuna. Ilpu wusyuenuu pasmena
«AroMHas <¢Hu3HKa» JMAAIOTCS CCBUIKH Ha TeHHAaJbHHH TPYX
B. U. Jlennna «MarepuanusM H SMIHPHOKPHTHIH3M». B mo-
cobuu no ¢usuke gaa 1V knacca B KOMMEHTapUsaX K NOPTPeTy
B. H. Jlennna nopuepkuyro, uto B. M. Jlenun (1870—1924)
nocsae Mapxkca n DHrenbca sBJISeTCS BEIHKHM COLHAJNHCTHYEC-
KHM MBICJIHTENIEM, IIOC/Je0BaTeNeM MapKCH3Ma, OCHOBaTeleM
NepBOro B MHPe COLHAJTUCTHYECKOrO TOCYIapCcTBA, YTO €My
npuHamiaexar cjaoBa: «Kommynusm — 310 ecto Coserckas
84aCT6  nAtoc dreKkTpugurayus sceii crpanot» [40, c. 350].

B wkonax BHP kaxnetit rog npoBoAsTCS KOHKYPCHl (OMHM-
Ipajabl) B YeCTh OJHOTO H3 3HAMEHHUTHIX OTEUECTBEHHBIX (H3H-
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koB. Ilpu 3TOM IIHPOKO OCBeIlaeTCs 3HAYEHHe ero HayYHhHIX
OTKpBITHI. YueHEle-QU3HKH CTAHOBSTCS IPHMEPOM AJIs ydallHX-
csl, X MMeHa MPHCBAHBAIOTCA KJaaccaM, JeTH C HHTepecoM H3y-
YaloT TBOPYECKYIO AESTENbHOCTb 3TOro ydyeHoro. Ilpuuem jpa-
60Ta OpraHM3oBaHa TaK, YTO yCHeXH 3THX Y4eHBIX ydallluecs
CPaBHHBAIOT C YCIeXaMH yYeHbIX BCEro MHpa, UTO TaK¥e CIO-
co6CTByeT BOCIHHTAHHIO B AyXe NMAaTPHOTH3MAa H IIPOJIETapCKOro
HHTePHallHOHAJIH3Ma.

C uenpl0 NaTPHOTHYECKOTO BOCIHTAHHA yuyHTeNs (H3HKH
PacCKpHIBAIOT NOCTHXKEHHA (DH3HUeCKOH HAYKH B Pa3BUTHH HO-
Bblx o6aacred npoMbillienHocTy BHP. B uyacraoct ponb
JOCTHXKEHHI DaZuOTeXHHKH H 3JIEKTPOHHKH B CTPOHTENbCTBE
Cekemdex3pBapCckoro TeJeBH3HOHHOTO 3aBoja ‘«BuaeoToH»,
BHIYCK NPOAYKLUHH OTeYeCTBEHHOH BHICOKOKAUeCTBEHHOH SJIEK-
TPOHHO-BBIYHCJHTENbHOH TeXHHKH. Pa3BuTHe sinepHoil GU3HKH
Jlaj10 BO3MOXKHOCTb NPHCTYNIHThL K CTPOUTEJILCTBY nepsoii B BHP
aTOMHOH 3JeKTpocTaHuuu B Ilakiue MolHocThio 880 MBT.

BoeHHO-TaTPHOTHYECKOMY BOCHHTaHHIO YYAIHXCS B 3HAYH-
TeNbHOH CTeleHH CNOCOGCTBYET OCBEllleHHe PONH (PH3HKH H ee
JOCTHXKEHHA B Pa3BHTHHM BOEHHOH TeXHHKH, YKpelleHHH 06o-
porocrniocoBHocTH Benrepckoit Hapoauo#t Pecny6anku. Ilpn
3TOM 0COOEHHO NOJYePKHBAETCS COBEPIIEHCTBO BOGHHOM TEXHH-
ki CoBerckoro Corosa.

3. MonurexHMueckas HanpaBNEHHOCTb
obyueHus ¢usmke B wkonax BHP

B ocHOBY monuTeXHH3allUH BEHIePCKOHN INKOJBI TOJIOMKEHH
TeopeTHYeCKHe HayaJia MOJHTeXHHYeCKoro o6ydeHus, paspabo-
taHHble B Tpynax K. Mapkca, ®. durennca, B. U. Jlenuna, a
TaK>Ke IepejoBofl OMBIT COBETCKOH LUKOJB U COBETCKOH Neaa-
roru4ecKoil HaykH,

BenrepckHe nefarors NOAUepKUBAIOT, YTO IOJNHTeXHHYECKOE
o6pasoBaHHe B NepPBYIO Ouepelb MOJIKHO OCYLIECTBJSTHCS Ha
YPOKax eCTeCTBO3HaHHMsl, Ha KOTOPHIX yyalllHecs JOJKHBI MOJY~
YUTb MPOYHBIE 3HAHHSI OCHOBHBIX 3aKOHOB NMPHPOJBI, HAYUHTbCS
N0Jb30BaTbCA 3THMH 3aKOHAMH Ha NPAaKTHKE, O3HAKOMHTLCSA C
HayYyHbLIMU OCHOBaMH COBPEMEHHOI0 NpOoH3BojCTBa. [TonnTeXHH-
yeckoe 00pa3oBaHHe JOMKHO AaTh OCHOBY, pyHIAMEHT Iocje-
aytome#i mnpodeccHoHanbHOM MNOJATOTOBKHM, IOMOYb YYEHHKaM
IpaBHIbHO BbIGPaTh OYyAyllyio HpodeccHio B COOTBETCTBHH ¢
COLIHAJIbHO-9KOHOMHYECKHMH IOTPeOHOCTSMH TOCYyLapcTBa H
JIUYHBIMH HHTEPECaMH H CKJIOHHOCTSIMH.

[To MHEHHIO BeHrepCKHX METOJHCTOB, BaXKHOEe 3HAUEHHe B
NONUTeXHNYECKOM OOyYeHHH y4alllHXC HMEIOT YPOKH (H3UKH,
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¢aKy/bTATHBHI, IPaKTHYeCKHe U 1abopaTopHBle 3aHATHS, IOKA3
KHHO- M TeJepuIbMOB ¢ (PH3HMKO-TEXHHUECKHM COJAEepIKaHHeM.
ITocko/bKy (u3HMKa SIBJASETCS 3KCNEPHMEHTaNbHOH HaykoH, a
9KCMIEPUMEHT §IBJIAETCS HCTOYHHKOM 3HaHHH H CPEJICTBOM Ha-
[ISAHOCTH, TIOCKOJNBKY (H3HKA SBJISIeTCA TeOpeTHYeCKHM (YH-
JlaMeHTOM MHOTHX OTpacjieli TEXHHKH H NPOH3BOACTBA M IUHPO-
KO IIPUMEHSIeTCA B YEJOBEYECKOH AeATENbHOCTH, el MpHHalJje-
JKHT Belyllasi poJib B PeaNu3alyud MOJHTEXHHYECKOTO IPHHIIH-
na Ipeno/aBaHus.

Munncrp npocsemenus CCCP M. A. TlpokodbeB yTBepK-
JlaeT, 4TO «Kypc Qu3uku naer GiecTslliHe NPUMEpPH BHIXOAA B
npakTHky. He Haneku OT HCTHHBI Te, KTO YTBepKAaeT, 4TO
coBpeMeHHas (H3HKAa — OCHOBA TeXHHKU. MoXKHO mo crpasel-
JIHBOCTH YTBEpPXKAATh, UYTO HeNb3si CYHTATh MOJIOJOTO YesOBeKa
HOJIUTEXHHYECKH OGpa30BaHHBIM, €CJIH y Hero HeT INIyOGOKHX
no3HaHuil ocHoB ¢usuku» [18, c. 27]. :

Hast Toro 4to6el peasH30BaTh NMOJNHTEXHHYECKHH NPHHLIHII
npenojaBaHus, yyurenss (U3UKH NOJXKHBH Ha ypokax GoJee
MOJIHO OTpaXkaThb IJIaBHble OTPACJIH COBPEMEHHOIO HPOH3BOJ-
CTBa, OPraHHYeCcKH CBSI3aHHbIE C H3yYyaeMbIM MaTepHaJsoM, IIpU
3TOM HCIO0JIb30BaTh PALMOHAJIbHYI0 METOLHKY HU3YYeHHS 3TOrO
MaTepHuaJsa, KoTopas Cnoco6CTByeT riy60KOMY YCBOeHHIO (u-
3UKH 0e3 Neperpysku y4aliuxcs.

B VI—VIII knaccax OCHOBHO!l 1eJbIO MONHTEXHHYECKOTO
o0yueHHs ABJsETCH: IPUBHTH UHTEpPEC H J1I060Bb K (hH3HUECKOH
HayKe M K TeM 00J1aCTSIM TeXHHKH, Ile ee HCIONb30BaHHE Ha-
ubonee HarnsagHo. Tak, HanpHMep, IPH U3YYeHHH TeMbl «Mexa-
HHYECKOe ABHXKEHHE» BeHIepPCKHe Y4HTeJs LUHPOKO 3HAKOMSAT
y4alluxcs ¢ paboTci cebCKOXO035IUCTBEHHBIX MAalllHH.

Ilns peanH3anuy MOJHTEXHHYECKOTO MPUHIUIA TpernojaBa-
HHSl Ha YPOKaxX (PU3MKH Y4YEHHKH pellaioT 3aJayH C TeXHHKO-
NPOHU3BOACTBEHHBIMH AaHHbIMH. Hanpumep, korpa wusydarmorcs
TeMbl «JIBHKeHHe M cunbl», «IlonsiTe sHepruu», «Pabora u
MOIIHOCTb», OHH COCTaBJSIOT 3aJa4M, HCHOJb3ysl 3HAUEHHS
MOIIHOCTH M CKOPOCTH COBPEMEHHHIX TPAHCHOPTHBIX H CENbCKO-
X035IHCTBEHHBIX MalIHH.

IIpn usyyenun sneMentos cratuku B VII knacce yyamumes
PacCKasbiBAOT O NPHHUMIAX JEHCTBHS MHOTHX CTPOHTEJbHBIX
MEXaHH3MOB: KpOHIUTeHHa, MOABEMHOr0 KpaHa, HAaKJOHHOH
IIOCKOCTH. PaccMoTpenne mpuHUHNA A€HACTBHS WHPOKC MpHMe-
HIGMBIX B TPOMBIIIJIEHHOM IPOU3BOJACTBE H CeJbCKOM XO3sii-
CTBe MeXaHM3MOB (UeHTPH(Yra, HacoChl, CenapaTopbl U Ap.)
npeacTaBisieT co6oi 6/1aTOAATHEI OJIHTEXHHYECKHH MaTepHall.

Msyuas B 1 knacce THMHA3HE MOMEKYNAPHYIO (dHu3HKy, yya-
uecs: 3HaKOMATCS ¢ (PU3HYECKHMH OCHOBAMH TePMOJMHAMHUKH,
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CBA3AIHBIMIT CO CBOKCTBAMII TBEPABIX, JKHAKIX H ra3000pa3HbIX
tea. [Ipu usyuenuu B IV Kjacce TepMOJHHAMHMKH, pacCMaTpH-
BaeTcd IPHHUUN NeHCTBHS TENJIOBHIX ABHraresell H MyTH HOBHI-
weHus ux KITA. C a1o#l e/bio aHAaIH3UPYIOT MYTH NOBBILIEHUS
KI1J napoBoii TypOHHHI.

B III x/sacce ruMHa3HH OPH H3YYEHHH 3JIEKTPHUYECKOTO TOKA
B PasNHYHHX Cpellax paccMaTpHBAIOTCA (H3HMYECKHe OCHOBH
s7eKTpoHUKH. Ha 6a3e 3/1eKTpOHHKH GHICTPO pa3BHBAIOTCA pa-
LHOTeXHHKa, aBTOMAaTHKA, 3/IEKTPOTEXHHKa H T. A. BypHoe pas-
BHTHE 3THX OTpac/ed H ompeje/sieT BaXKHOCTb H3YUeHHs 3JleK-
TPHYECKOr0 TOKa B PA3JHYHBIX CPeAax I/s MOJHTEXHHYECKOTQ
o6pa3oBaHus yyallluXcs.

st Toro yro6bl aKTHBH3HPOBATh NPAKTHUECKYIO H NMO3Ha-
BaTeJIbHYIO JeSITeJbHOCTb WIKOJbHHKOB H HX NMPO(MOPHEHTALHIO,
BeHI'ePCKHe YYHTeJsl Moc/le M3yYeHHs pasfiesioB Kypca (PpH3HKH
NPaKTHKYIOT TNpoBeleHHe yuyeGHhIX KoH(pepenuu#t. Ha arux
KOH(pepeHIMAX BBICTYNAIOT CIELHAJHUCTH, paboTraolliyue B COOT-
BETCTBYIOIIell 06/1aCTH IPOH3BOACTBA, Bece BHICTYN/IEHHS CONPO-
BOXKJaloTcsl NokazoMm ¢ororpaduit M PHCYHKOB, AeMOHCTPH-
pyloTcsl KHHOQHIBMBHL.  3aKJ/IOUHTe/bHass 4YacTb 3THX YpoO-
KOB IpeBpaliaeTcsi B AMCNYT, B cBOeo6pa3Hyi0 3alUTYy Ipo-
teccumn.

[Tocne wayueHuss Kaxporo pasfena (U3HKH, ydalllHecs,
numyT pedeparthl, B KOTOPHX MOMKHBI ONHCaTb INpodeccHH,
CBf3aHHble C HCIIONb30BAaHHEM H3YyYeHHHX (H3HYeCKHX 3a-
KOHOB.

Kak oauH u3 myreil ocyiecTB/IeHHsI MONHTEXHHYECKOrO 00Y-
YeHHS] IUHPOKO NPAKTHKYIOTCS yyeGHbIe KCKyPCHH Ha IPOH3-
BCJACTBO, OOBEKTHl AJI KOTODHX BBIGHPAIOT COIJIacHO C y4e6-
HHIMH TporpamMMaMu. [IpoBeleHHIO 3KCKypCHH IIpeflIecTBYeT
BCTYIIHTeJbHOE CJIOBO YUHTeJsl, B KOTOPOM BHHMaHHE LIKOJIbHHU-
KOB COCPe/JOTOYHBAEeTCs! HAa TOM, Ha CKOJIbKO BaXKHA Olpefe/eH-
Has npodeccus, I'ie MOXHO ee NMOJNYYHTb H KaK HCMOJIb3YIOTCH
eCTeCTBEHHO-HAYYHble 3HAHHA Ha JAaHHOM NpeAnpHATHU. Bo
BpeMs 3THX 3KCKypCHH yyalnuecss 3HaKOMATCS ¢ Pa3HBHIMH BH-
JaMH TPYIOBOH JesITeNbHOCTH, YTO NOMOraeT MM INpaBHJbHee
NOHATbL M BHIGpaTh Gyaymyio mpodeccuio. [Ipu 3TomM mnoxuep-
KHBAETCs, UTO HYXKHC! YYHTBIBATh He TOJNBKO CBOH COOCTBEHHLIE
HHTepecHl, HO H FOCY/1apCTBEHHbIE TOTPEGHOCTH.

B BeHrepckux WIKOJIaX Ba)KHOe MeCTO B NPOdOpHEeHTAUHH
yyallluXxcsl 3aHUMaIOT TakXKe ¢akyapTaTuBH, Opranusanus da-
KYJbTAaTUBHBIX 3aHATHH C yI1y0/JeHHBIM TEOPETHYECKHM H NIPaK-
THYECKHM H3yyeHHeM (H3HKH CO3JaeT ONTHMAaJbHEE BO3MOXK-
HOCTH JJs1 yCHeWHOH peasiM3alMH HAa MNPaKTHKe NPUHLHUMA
MHAMBHAYaJIH3alUHH 06y4eHHU .
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Ha "¢dakynbraTHBHBIX 3aHATHAX MOXKHO MOJI€e OTPa3HTh
COBpeMeHHble [OCTHXKEHHSI HaYKH H TeXHHKH, y4ecTb OCOGeH-
HOCTH NpPOHSBOJCTBEHHOrO OKPYXeHHs IIKoJbl, Llens ¢akryb-
TATHBHHIX 3aHATHH — OpraHudeckoe oObelHHEHHEe KaK JIHUHBIX,
TaK H 00IeCTBEHHBIX HHTEPECOB B Jesle GOYUeHHS H BOCIHTAHUS
yyalluxcs.

@aky/nbTATHBHEIE 3aHATUS N0 (pH3HKe AHDDEpPEeHUHPOBAHEL
Tot, KTO cTpeMHTCA NMOATOTOBHTH ce6s K AasbHellIeMy IOBBI-
WIEHHIO 06pa30BaHus, H3yuaeT (haKyJbTaTHB, KOTOPHIH Heo6X0-
AUM JJIsl TIOCTYIUIEHHSI B BY3, APYTHe e H3y4aloT Te (haky./b-
TaTHBHBIE KypPCBl, KOTOPble AOJ/IKHbI OGECNeUYHTh HM LIHPOKYIO
npodeccHoHabHyl0 NOATOTOBKY, HalpHMep, aBTOAeJO, J1abo-
PaHTCKoe JeJio, 3JIEKTPOHHKA U 1p. Bcero pekomeH0BaHO CBHI-
e 30 pakyabTaTHBHBIX KYPCOB.

B rumBasuax ¢ ¢aky/JbTaTHBHbBIM H3yYeHHeM (HU3HKH Bbl-
NYCKHHKH IoJy4yaloT GoJsiee riy60Kyl0 NOArOTOBKY IO H36paH-
HOH CHelHaJbHOCTH, a 3TO JaeT HM BO3MOXKHOCTb B Clydae He
MOCTYILIEHHsS] B BY3 HalTH [/1sl ce6 MeCTO B HaPOJHOM XO3sIH-
CTBE.

MunncrepcerBo npocsemiesuss BHP B HoBOM yue6GHOM mia-
He 1978 r. npesycmMoTpesio cuCTeMy (G aKyIbTaTHBHOTO H3y4YEHHUS
npejamMeToB, 00s13aTesbHYI0 [JIs1 BCeX MMHA3Hi#, MpH 3TOM Ha
u3yyeHue (aKysJbTaTHBHHIX KypceB oTBeleHo Bo II kiacce
rHMHa3ud — 2 yaca B Hefeawo, B III — 7, a B IV — munumym
9 wuacos !,

Caenyer oTMeTHTb, YTO IOC/J€ OKOHYAHHA THMHA3HH BHI-
IYCKHHKH MOTYT NOCTYNIHTh B By3bl HE3ABHCHMO OT TOrO, KaKHE
¢baky/abTaTHBHBIe Kypchl OHHM H3ydyaau. CorsacHo yuyeGHOMY
IaHy $akyJbTaTHBH BBOAATCS CO BTOPOrO KJacca FMMHAa3HH.
3xech H3ydaeTcs 063aTeIbHEIH U eIHHCTBEHHBIH [/ BCEX yUe-
HUKOB ODHEHTHDOBOYHBIH Kypc <«Y3Hai ce6s — nu3bepu Impo-
deccuion.

®akyabTaTHBE yriyGueHHOH 0611e06pa3oBaTeNbHCH MOJ-
FOTOBKH IPOBOAATCS B HECKOJbKHX BapHaHTax, HO HaHGoJee
pacnpocTpaHeHbl CPeJlH eCTECTBEHHOTrO LHK/JIa TaKHe, KaK yKa-
3aHo B Tabs. 6. Kpome sroro, cBhiue 33-4acoBoii eXeHeleNb-
HOH Harpysaku MpelyCMOTPeHO ellle [Ba 4aca? (aky/JbTaTHB-
HBIX 3aHATHH N0 XKeJIAHHIO YYEHHKOB.

Cneayer noa4epKHyTh, YTO MpH H36paHuK (HakyabTaTHBA IO
npo(OPHEHTAallHH, Ha KOTOpble BHAendsiercsd 7—9 exeHelesb-
HHEIX 4acoB, 3 4aca H3 HHMX OTBOJMTCH HA H3yueHHe HHOCTPaH-
HOro fA3bIKa. BoT nouemy B yue6HOM miaue 3 qis [11—IV knac-

! Cm. Ta6a. 5.
2 CM. Taba. 5.
3CM.TaM XKe.
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Tabauya 6

KoauyecTBo ya-
Baph- COB B KJaccax
anT IMpenmerst Bcero
111 v

1 Maremaruka 2 3 5
dusuka 2 3 5
HHocTpanHbIil 43BIK 3 3 6
2 Maremaruka 2 3 5
Xumus 2 3 5
HHocTpaHHEIA S3bIK 3 3 6
3 dusuka 2 3 5
Buosorus 2 3 5
HHocTpaHHH#A 3K 3 3 6

ca OTJAeNbHO He NpefyCMOTPeHbl Yachl Aas ero uaydedud. [1pu
3TOM HaJI0 OTMETHTh, YTO QaKyJbTATHBHOE H3yYeHHE HHOCTPaH-
HOro fI3blKa CBOJMTCHA B HEepBYIO ouepelb K HepeBOLY TEKCTOB
Ha TeMbl H30paHHOro (hakyJabTaTHBA.

HecMoTps Ha To, YTO B COBpPEMEHHO# BEHIepCKOH WIKOJe
HaMeTHJach TeHAeHUHUS K COKpAalleHHIO0 KOJHYeCTBA 4acoB Ha
H3yyeHHe OTAENbHBIX NpeAMEeTOB, B TOM YHCJe U (DU3HKU, 3TO
OTHIO/Ib He TOBOPUT O TCM, YTO YPOBEHb NOATOTOBKH YYEHHKOB
110 OCHOBAM HAYK CHUXKAaeTcsi, IIOCKOJBKY 3TO COKpallleHHe KOM-
neHcupyercsi GoJiee IyGOKHM H3yYyeHHeM 3THX IPeIMETOB B
cucreMe 06s13aTebHbIX HaKyIbTaTHBOB.

Oco6oe BHUMaHHe TpPH (aKyJbTATHBHOM H3YYEHHH (DH3HUKH
yaensercsd (H3HYECKOMY SKCIepHMeHTy, JabopaTOpHHM pa-
6oTam.

B xypHnane «Ilemaroruuyecknii 0630p» — LEHTPANBHOM Op-
rave MuHucrepcrBa o6paszoBaHus BHP — cucremaruyecku
JAaercs HH($OPMauus O BHIIOJHEHHH IIOCTAHOBIeHUH BeHrepckoi
conya/nHcTHYeckoff pabouell IapTHH IO BONPOCAM Pa3BHTHS
MOJUTEXHHUCCKOro 06yd4eHHs, MOCTOAHHO oOpallaercsi BHHMAa-
HHMe Ha TO, 4YTO IUKOJIbHBbie yueOHO-BOCIIHTATENbHBIE 3aBeJeHUS
cTpaHbl 0653aHbl 0c060e BHHMAHHE YAEAATh NOJrOTOBKE MOJIO-
JIOTO TOKOJIeHHS K TPYZOBOH XH3HH. O6 3TOM e TOBODHTCH
u B Koncrturyuun Benrepckoit Hapoanoit Pecny6iuku.

HecoMHeHHO, BcecTOpDOHHEMY pas3BHTHIO Kpyrosopa yua-
UIMXCH B COBDPEMEHHOM COLMAJHCTHYECKOM oOLiecTBe MOKEeT
CIOCOGCTBOBATb TOJILKO €AMHCTBO BOCMHTAHHA, OOYYeHHS H
TpyAa. :



nasa lll.

METOOAUKA M3YUYEHMA

HEKOTOPBIX IJIEMEHTOB CORAEPY(AHMUA
LUKOSNbHOTO KYPCA DU3UKM B BHP

1. Merojuka npenofaBaHMus M CTPYKTypa yuebHHKOB

06 yueGHHMKAX AJg BOCbMHJeETHeiH WKoabl. B mxonax Ben-
repckoi Hapoanuoit Pecnybauku ¢usuke yuensercs 6oublioe
BHHMAaHHe, YTO NOJATBEPIKJAaeTCs] NOBbILIEHHEM HAYYHOTO ypOB-
HSl COJepKaHHs IIKOJBHOTO Kypca (PH3MKH, COBEpIIeHCTBOBA-
Huem MeTofoB 00yuyenns. O6 3TOM CBH/AETENbCTBYeT H NOCTa-
nossnenne Ilnenyma LIK BCPII 1972 r., corsacHo KOTOpOMY
MuHHCcTepCcTBO TpOCBellleHHss H BeHrepckoe megarordyeckoe
001eCTBO OGBSBUJIH KOHKYPC Ha NMOATOTOBKY HOBMIX YyueGHH-
koB jgass VI—VIII knaccoB no HoBeiM mporpamMmam. [lobenu-
TEJISIMH 3TOTO KOHKYPCAa OKa3aJHCh y4YeHble Hay4YHO-HCCHAENO-
BaTe/bCcKOH saGoparopuu CerelcKoro nejarorHyeckoro HHCTH-
tyra: Kesexau I1., Bop I1., Tanac T., Kosau JI., Mumkoauu F1.,
Canro JI.

CornacHo HOBOH NporpamMe Iepej aBTOPaMH y4eGHHKOB
Oblyla MocTaBieHa CJOXKHAas 3ajaya — COKPAaTHTh 06beM yueb-
HOro MarepHaJa JJs Kak/[I0ro Kjaacca M NOBBICHTh TeOpeTHYec-
KHH YpOBEHb H3yyaeMOro MaTepHasa BBeJeHHEM HOBHIX TeM
N03HABATEJbHOTO 3HAUYEHHS, He NONMycKas NPH 3TOM NeperpysKH
yuamuxcsi. Heob6xoaumo 6blio co3fath Takue yueGHHKH, KO-
TOpbie B GoJsbLIefi Mepe, 4eM AeHCTBOBABLIHE B TO BpeMs, CIO-
co6cTBOBaJM OBl Pa3BHTHIO TBOPYECKOTO MBILIIEHHS Y4allHXCS
1 (OPMHPOBAHHIO ¥ HHX OCHOB HAYYHOIO MHPOBO33PEHHA,

ITpn HamHcaHHH HOBBIX YYeGHHKOB aBTOPHI PYKOBOJCTBOBA-
JIUCh CJAEAYIOIHMH HAEAMH H LeJSIMH, BRIABHHYTHIMH YYeHBIMH
OT/I§/1a ecTeCTBeHHbIX HayK BeHrepcko#i AkaneMHH Hayk:

1) mooHATL HHTEpec K NMpHPOJE, eAHHON IO CBOEH MarepH-
aJbHOCTH, H K €CTECTBEHHBIM HayKaM ee H3Yy4YaIoIlHM;

2) 03HAKOMHTb C METOJaMH eCTeCTBEHHOr0 NMO3HAHHA MHpA;

3) 0ODbACHHTL OOLLMe NMPHHUMIE, OMHCHIBAMOLIHE JBHXKEHHEe
MaTepHH;

4) cnoco6CTBOBATh NO3HAHUIO MHPA HA OCHOBaHHH OGIUX
3aKOHOB NPUPOJHI;
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5) pacwMpHTh KPyro3op H c(opMHPOBaTh AHAJEKTHKO-Ma-
TepHaJIHCTHYECKOE MHPOBO33PEHHe YyallHXCA, AaTb HM Ipel-
cTaBjIeHHe O QH3HYECKOH KapTHHe MHpA.

ITockosbKy 3¢ deKTHBHO YCBOHThL yueGHBIH MaTepHas MOX-
HO TOJIbKO IIPH YCJIOBHM AKTHBHOH HesiTeJIbHOCTH O0ydyaeMblX,
TO B HOBOJ NporpaMme No ¢u3uKe NOJYEePKHBAETCs HeOGXOH-
MOCTh 0GpPaTHTh 0c060e BHHMAaHHE Ha MOTHBALHIO H CTHUMYJIH-
pOBaHHe caMOCTOfITeNbHOro No6hIBaHUs HOBBIX 3HaHuil. Mcxo-
JiS H3 3TOTO, IPH HalHCAaHUH YYeOHHKOB aBTOPH CTPEMHJIHCD J10-
6UTHCST BHICOKOIO YPOBHSI CaMOCTOSITEJIbHOH paboThl yyalluxcs;
He 1aBaTh FOTOBLIX CBeJeHHH, a MPHYYHTb yyaluxcs qo6GHBaTh
HX CaMOCTOSITeJIbHO; He cOo00llaTh B [OTOBOM BHJe TOT Mare-
pHaj, KOTOPHIH YyyalllHecss MOIYT CaMOCTOSITebHO HAWTH M
H3YYHUTb.

B yue6HHKax (HU3HMKH BBIJAEJNEHB TPH CTepIKHEeBHle HIEH —
0 B3aHMOCBf35X, 06 aTOMHOM CTPOEHHH BellleCTBa U 00 3HEPTHU
KaK YHHMBEPCa/bHOH XapaKTePHCTHKE COCTOSHHS MaTepHaJb-
HbIX 0O6'bEKTOB.

Ipu nanucanuu u pa3paboTke Kypca GU3HKH YUHTHIBAJIOCH:
OTpPa)KeHHe COBPEMEHHBIX JOCTHXKEHHH (H3HYECKOH HayKH,
NMpeeMCTBEHHOCTH H3y4YaeMOro Kypca; COBepLIeHCTBOBAaHHE IIOC-
JIeJIOBATEeJBHOCTH H TNOBLIIIEHHE HIEHHOIO COJlepKaHHS.

B HOBHIX yyeGHHKax (H3HKH- HAMHOTO GOJblie, yeM B Ipe-
ABILYLIMX, TPUBOAUTCH ONBITOB. [IpH 0ObsicHEeHHH TeopeTHuec-
KHX TIOJIOXKEHHH H NpoBepKe BbIBOJOB HCIOJb3yeTcs (H3HYec-
Kl 3KcriepuMeHT. CilelyeT OTMETHTh, YTO B HOBHX yuyeGHUKax
(Gu3NKK Npoc/exXHBaeTcs ONpeleeHHasi TeHAeHLUHs K pacliH-
PEHHIO 'IKCNIePUMEHTAJIbHOH OCHOBHI H3yueHHs (H3HKH, HO 6e3
yiep6a MmaTeMaTHYECKOH CTPOrOCTH.

ABTOpBI NpENNPHHSNH NMONLITKH MOCTPOHTh YUeGHHIN mpej-
MeT, HCXOAS M3 KOHLENLHH, olpesesieMOl BHYTPEHHHUMHU B3aH-
MOOTHOILEHHAMH MeXJAy UeNAMH H 3ajayaMH o6pasoBaHHsA
¥ BOCTIHTAHHUS H yueOHBIM MaTepHasoM.

[Tepexon Ha HOBOe colepikaHHe o6yueHus (PU3HKe Havascs
¢ 1978/79 yyeGHoro roaa, Koria IIECTHKIACCHHKH CTaJH H3Y-
yaTh (PU3MKY O HOBOMYy yueOHHUKY. | ceHTa6ps 1979 r. 6nla
BBeJleH B JeficTBHe HOBBIH yue6HMK Qusnkn pas VII knacca,
a 1 cenrsabpsa 1980 r. mo HOBOoMYy yueGHHKY CTaJIH 3aHHMATHCSA
H BOCbMHKJ/IACCHHKH.

Yue6uuk VI kiacca cogepuT TPH riiaBH: «Bsaumopjeiicr-
BHS, CHJIA, ABHIKeHHe», «DHeprus, pabora u temsnoras, «Ten-
JIOBLIE SIBJICHHS.

B yueGuuke VII Knacca Toxe TPH INIaBbl — «DJeKTpHYeC-
KUl TOK», «PaBHOBecHe B XKHAKOCTAX H rasax», «[IpocTele Me-
XaHU3MBl H IBUTATEJNH>.
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Yue6unk VIII knacca comepKut yerbipe raaBw — «JlBu-
KeHHe Tes1», «CBeTOBHe siBIeHHA», «[leficTBHe aJeKTpUUeCKOro
toka. Uaaykuus», «O6o61ieHle NPOHAEHHOrO MaTepuanas.

[NpenonaBanue ¢u3uKun HauMHaercss GOPMHPOBAHHEM IOHSI-
THs1 B3auMoJAeHCTBHs. OCHOBHEIE CBeJleHHs O B3aHMOJeHCTBHAX
yuyamuecss nojyyaiotr B VI Kjacce Ha mepBbIX IIECTH YPOKax
(1. TlepeMentenue, 2. aMmeneHne temneparyphn tena. 3. Mar-
HHTHOe B3auMojieficTBHe. 4. DJIeKTpHUeCKOe B3aHMOJEHCTBHE.
5. I'paBurauuonHoe B3anMonefcTBHe. 6. Pe3ysbTaThl HeCKOJIb-
KHX B3aHMOJeHCTBHi). B crapeix yueOHHKAX 3TH TeMBl ONHCHI-
BaJHCh B pAa3/JHYHHX pasjenax y4yeOHHKOB AJS PasJHYHBIX
KaaccoB. B HoBom yue6Huke VI kjacca 3T TeMbl CTPYNIHpPO-
BaHbl, H6O I1eJb HOBO# NPOrpaMMBEl — MOHHMAaHHe O6UIUX MPHH-
LHNOB, (GOPMHPYIOIINX MHPOBO33peHHe, MbIlJIEHHE YYallHXCS
H IpUMeHeHHe 3HAaHUH HA NpaKTHKe, a He 3HAHHE YAaCTHHIX CJIY-
yaeB. DTH WIECTb TeM CBOUM COJAepKaHHeM IpH3BaHH 06OCHO-
BaTh NOHSITHE B3aUMOJEHCTBHS, HO OKOHYATEJbHOrO OoIpeaele-
HHS B3aHMOJeHCTBHS He mosayyaloT naxe yyauuecss VIII kaac-
ca. ABTOpHl CUMTAIOT, YTO NOHSITHE «B3AHMOJEHCTBHE» HMeEET
BaxkHellllee 3HAuYeHHe JJIS PACKPHITHSl CYILIHOCTH (PU3HYECKHX
SIBJICHUH, YCTAHOBJIGHHS] B3aHMHBIX CBfi3elf MaTepHabHBIX 00b-
eKTOB U fBJIeHHi. B nanbHelilleM OHO HCIO/Ib3yeTCS 4acTo, H
He TOJBKO ITIpH H3YyueHMH (DH3MKH, HO H B IIpollecce Iipe-
NOJaBaHHsA APYrHX NPEAMETOB.

Ha nporsxkennu Bcero Kypca (PU3HKH nmOAYepKHBAeTCs, UTO
B3aHMo/jieficTBHe Bcerja o6GyCJOBJEHO HeNoCpeACTBeHHbIM KOH-
TaKTOM MaTepHaNbHbIX OOBEKTOB; 4TO BCEr/ia M BO BCeX BHIAX
B3aHMOJEHCTBHHA YYacTBYIOT He MeHee JBYX MaTepHaJbHBIX
00beKTOB. YYEHHKH Y3HAIOT, YTO NMPH B3aHMMOAEHCTBHH H3Me-
HSIOTCA COCTOSIHHSI 0060MX 00BeKTOB: NMHO0 NABYX (PH3HYECKHX
TeJs, 1160 (pHU3HYECKOTrO Tesla H NOoJs.

[TpakTuka mokasana, 4To TAKOH MOAXOA K H3Yy4eHUI0 (H3HU-
KH COOTBETCTBYET BO3DACTHHIM OCOGEHHOCTAM yyaluxcs, MoTo-
MY YTO pa3BHBAeT MbILVIEHHE, NaeT MO3HaHHSA, OCHOBAHHbLIE HA
KOHKPETHbIX BleuaTieHusx. Jlaxe caMmble ciabble yuauiyecst
HAaYHHAIOT aHa/H3 fBJIEHHH ONpeje/eHHeM B3aHMOAefCTByIO-
uiux Teq. BaaumonelictBre 0CO6EHHO BaXKHO H C HayY4YHOH TOUYKH
3peHHs, TaK KakK SBJAETCS OCHOBOH [JJist OCO3HAHMA 3aKOHOB
coxpaHeHusl. Be3 NMosHaHHS W OCO3HAHHOIO NMpPHMEHEHHs 3aKO-
HOB COXpaHEHHMs] He/lb3s YCIEINHO IPOBOJHTL HCCJEAOBaHHUS
B coBpeMeHHOH ¢usnke. IToHsiTHe B3aUMOAEHCTBHS CIOCOGCT-
ByeT (pOPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHsI yYaIuXcs, ero
HeJIb3fl MOC/IeI0BATE]bHO IPHMEHATh 6€3 NpUMeHEeHHs TIOHATHS
nosist. BsaumoneiicTeue, OGYCHOBIEHHOE HeNOCPeNCTBEHHBIM
KOHTAaKTOM MaTepHaJbHEIX OOBEKTOB, H CJYXHT OCHOBaHHEM
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aas ¢opmupoBaHHus B VI Kiacce npejcTaBJeHHii 0 MAarHHTHOM,
3JIEKTPHYECKOM H rpaBUTALHOHHOM noJsax. [Toaromy yuaiuecs
yxe B VI k1acce — Ha OCHOBe 3KClepHMeHTa — HapsaAy ¢ KOD-
MyCKYJASIPpHBIM CTPOEHHEM MaTepHH 3HAKOMSATCH H C MaTepH-
aJIbHOCTbIO «pH3HUECKHX ToJsieH. BHauase yuyallluecs, KoHeu-
HO, Y3HAIOT O IOJie TOJBKO TO, YTO OHO CYIIEeCTByeT, B3aHMO-
JleHCTBYeT ¢ TeJOM HJM IOJeM H IPH B3aHMOAEHCTBHH H3Me-
HAETCH.

"B HOBBIX yyeGHMKax aBTOpPHl (0JbLIIOE BHHMaHHE YAEISIOT
nocjeAoBaTelbHOMY (GODMHPOBAHHIO IMPAaBHJbHBIX IOHSTHH,
PACKPHITHIO KaueCTBEHHBIX H KOJHMYeCTBEHHHIX CBOMCTB Ipes-
MeTOB, fiBJieHH#l U T. . Bpems oTBejeHHOe HA (OPMHUPOBaHHE
HOBOTO TOHSATHS, 3aBHCHT OT BaXXHOCTH H CJIOXKHOCTH 3TOroO
TIOHATHA M OT TOrO, HACKOJNBKO TI'NyOOKO HYXKHO €ro yCBOHTb.
IIpn ¢dopMHpOBaHHH HOBHIX MOHSATH MOCJAELOBaTeJbHO pac-
CMaTPHBAIOT TeJO, ero CBOHCTBA W BeJHYHHY, XapaKTepH3YIo-
LIYI0 CBOHCTBO.

ABTOpHl cTapaJjHCh MOIEPHH3MPOBATh COLEpKaHHe Kypca
Gu3MKA KOHLEHTpauHeli B yue6HMKax onpele/eHHOTO KOJIH-
4ecTBa MOHATHH, CUHTAS], YTO BOOPYXKEHHe y4yallnxcs GOJBLIHM
KO/IMYeCcTBOM (paKToB He'BCeraa nomoraer 3¢(eKTHBHO YCBOHTh
yueOHbi# MaTepual. [To3TOMy KOMHYEeCTBO M3yYyaeMBIX MOHATHH
CBeJeHO [0 MHHHMYMa, YTO YJyYlIaeT KadecTBO 3HaHHH, HX
CHCTEeMAaTH3aIlHI0, CBS3b C JKHU3HBIO, C NpakTHKOi. B VI—VIII
Kjgaccax Tellepb He pacCMaTPHBAIOTCS MNOHATHS «yAeJbHBIH
BEC», «UEHTP TAKECTH», BOIPOC CJOKEHHS U Pa3JOXKeHHS CHJ
u ap. Hexotoprle cBejlenHss coob1aloTcss KaK JOMONTHHTENbHbBIH
MarepHaJ, HalpHMep, O HacocaxX, HAKJIOHHOH NJIOCKOCTH, MHK-
pockone, TesnedoHe, a cieloBaTeNbHO, BLICBOGOXK(aeTCs BpeMs
JUIST OCHOBATEJbHOTO H3YYEHHsT BaXKHeHIIHX IOHATHH H 3aKo-
HOB (PH3UKHU.

Metopuctet BHP npupator 6osbuioe 3HayeHHe MOBTOPEHHIO
u 0606meHnio. B ananusupyemux yuebHukax o6obitaercss ma-
TepHaJ KaxKAOH IJaBhHl, Tle CHCTeMaTH3HpyeTCA yueGHHI Ma-
TepHaJ, AAlOTCA BBIBOJAB, KOTOPble BOOPYXAIOT YyYyal[HUXCH
eIHHBIM MOAXOAOM K MOHMMAHHIO H PACKPBITHIO CYILHOCTH OT-
JleIbHBIX TPy SBJIEHHH.

B mnaparpadnl y4eGHMKOB B JOCTATOYHOM KOJIHYECTBE
BKJ/IIOYeHbl BONMPOCH! AJIf aHaJH3a H3y4yaeMEBIX NOHATHH H caMo-
KOHTpOJIS.

Ecau B cTapbix BeHrepckux yueGHHKAax 4acToO JOMYCKaJHCh
NpUBbIYHBIE OIIHOOYHble BEIPAXKEHHS, HAIPHMEp, «TeJO NMPHHH-
MaeT TeMJNO» HJIH «OTAAeT TelJo», «I0J HeHCTBHEM CHJIbI»,
«npeBpalleHHe Macchl B 3Hepruio» [24, c. 21], koTOpBIE 0OC/I0K-
HSIJIM TOHMMaHHe CYLIHOCTH SIBJIeHHs, NPensiTCTBOBAJNH JIOTH-
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4eCKOMY MHILIJIEHHIO, TO B HOBBIX Y4eGHHKAax MOJOGHBIX OLIH-
6OK Her.

Benrepckue (U3HKH CUHMTAIOT, YTO MHOrHe (PU3HYECKHEe T0-
HATHS BO BCeX LIKOJAax MMpa NMPenofalTcs HeTOUHO [24, c. 46].
Hanpumep, Ha BONpPOC «YTO Takoe 3HEPTHS?» GOJBLUIHHCTBO
OTBEYAIOT: «DHEepPrus — 3TO CHOCOOHOCTh Tesla COBEpLIaTh Me-
XaHu4yeckyo paborys. B HeKOTOpHX ciyuasix SHepruio ompe-
eJISI0T KaK Mepy CNocO6HOCTH BHINOJHATH pabory. MHorue
OrpaHHYHBAIOTCS TEM, YTO JHEprus eCThb (QYHKIHS COCTOSHHUS.
Bonee 060cHOBaHHO GBIIO OBl ONpeAensiThb SHEPTHIO, KakK CIO-
cOGHOCTb TeJla HarpeBaTh HJIM H3Jay4ath [24, c. 47].

HenocraTok omnpejesneHHsi 3HEPTHH KaK CNOCOGHOCTH BHI-
NOJIHATE pabOTy COCTOHT B TOM, UTO XHMHKH U GHOJIOTH C TpY-
JOM MOryT NPHMEHSITb Takoe onpejeneHne [24, c. 47].

B HOBBHIX BeHrepCKHX YyueOHHKaxX HeT yTBepXKAeHHS, 4TO
«9Heprus — 3TO CIOCOGHOCTh Teja COBeplIaTh MeXaHHUYEeCKylo
paboty».

B naparpage «Crnoco6HOCTb Tes HarpeBaTb APYrHe Teja»
C NOMOIIBI0 GOJNBLUIOr0 KOJHYECTBA NPHMEPOB AejaerTcs 3akK-
JIOueHHe, 4TO (pu3HUecKHe Tesia B ONpPeleJeHHOM COCTOSHHH,
B3aHMOJEHCTBYsl ¢ APYTHMH TeJaMH, MOIYT BhI3BaThb Harpe-
BaHHe MocielHHX. B cienyiomem naparpade «DHeprus» mou-
YepKHBAeTCs, 4YTO CIIOCOOHOCTh TeJ BHI3HIBATH HarpeBaHHe
JIPYTHX TeJ MOXKeT OhITb OXapaKTepu3OBaHa HOBO#H ¢u3Huec-
KOl BeJIMYHHOH — 3Hepruefl. YcTaHaBJAHBaeTcs, YTO 3SHEPTHIO
TeJsia, MOTYT yBeJHUHBAaTh M Jpyrue [eHCTBHS, HaIpHUMep, yBe-
JHYeHHe CKOPOCTH ABHIKEHHsI, M3MeHeHHe arperaTHoro COCTod-
HHs BemlecTBa. ['OBOpPHUTCS M O TOM, UTO YyBeJHUEHHE 3HEPIHH
OJIHOTO TeJia BCeraa CB3aHO C YMeHbleHHEeM SHepTHU APYroro,
B3aHMO/EHCTBYIOIIEro C NepBHIM. DHEPrus ONpeaessieTcs Kak
BeJIMYHHA, KOTOPasi XapakKTepH3yeT OJHO H3 CBOHCTB Mare-
pHH — CIIOCOGHOCTh M3MEHATBCA H B3aUMO/EHCTBOBATh. 34ech
TOXe TOBOPUTCS O TPeX JIOrHYeCKH CBS3aHHBIX CTYNEHSX: TeJoO,
HIM ToJe Kak O0O0bekTHBHasg peastbHOCTb, OJHO U3 €ro
CBOMCTB — CMOCOOHOCTh B3aHMOAEHCTBOBATH H 3HEPrUs Kak
BeJIMUHHA XapaKTepH3ylollass 3TO B3auMoJjeicrBue [24, c. 47].

B HOBBIX BeHrepCcKHx yueOHHKax paHblie, yeM B HAUIHX,
NaeTcs MOHATHE SHEPrHH, a NMOTOM BBOJHTCSA MNOHATHE paboThl
KaK 4acTHHH caydai. MaMeHenne sHepruu HasmiBaercs paGo-
TOH, MaTeMaTHuecKkas 3anuch Takaa: A=AE=Fs.

OrMeTuM, YTO B aHAJIM3HPYeMbIX yueGHHKax (U3HKH He
BBOJIMTCA MOHATHE NOTEHUHAJbHOH SHEPTHH, a BBeJEHO MNOHA-
THE 3HEePruM B3aumoeicTeus [24, c.-48]. Cuuraercs, 410 06bIU-
HOe MOHATHE NMOTEHHHATbHON SHeprHH He NMPEeACTaBJsfeT TPYA-
HOCTeH, IOKa HMeeM [eI0 ¢ TeJlaMH IpeHeGpeXKHMO MaJbixX
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pa3MepoB 10 CPaBHEHHIO ¢ 3emaeil. Henb3st roBopuTh O NOTEH-
LHaJbHOH SHEPTHH TOM HJIH HHOH YacTHLBI B MHKPOMHpE, a TaK-
JKe B COM3MepHMBbIX TeJsax.

B Benrpuu 10 1978 r. nporpaMMb M y4eOHHKH 11O PasHEIM
npeAMeTaM COCTABJISIH HE3aBHCHMO JAPYT OT Apyra, XoTs uiaes
KOOpAMHAIWH TIpeIMETOB H3BeCTHa AaBHO. Kaxawli yueGHHK
cl1efoBaJ TONBKO cBoeit jornke. Hanpumep, mo crapo#t mpor-
paMMe Ha ypokax OHOJIOTHH MOHSTHe SHEPTHH H3YuaJH yxe
B VI knacce, a no ¢usuxke — auumip B VII kaacce. Ilo xumuu
MOHSITHE 3JIEKTPHYECKOr0 3apsjia MOHOB IpHMeHsnoch B VII
KJjacce, a o ¢pusnke — toapko B VIII.

B HOBBIX yueOHMKax (pH3HKH, XMMHH, 6HOJIOrHH, He HaApy-
HI1as CHUCTEMHOCTH 0OyueHHsl ecTecTBEHHO-HAYYHBIX MpeJMeTOB,
obecrieueHsl OpPraHHYeCKHe MeXINpejMeTHble CBS3H, HCIIOJNb30-
BaHa eJUHAass U COOTBETCTBYIOLLAS COBPeMEHHOH HayKe TepMH-
HOJIOTUS, elHHAsA HHTEepPIpeTalHs H3ydyaeMbIX-NOHSATHH.

Kak cuutalor BeHrepckue OHAAKTHI, COrJacoBaTh yuyeOHBIi
MarepHaJj MO COXEpPXKAHHIO ropasjo TPylHee, YeM IO BPeMEHH.
B »TOoM HampaBsieHuH BeHrepckas pedopma cienana TOJTBKO
NepBHH mar.

Hu oana ¢opma o6yueHus He BO3MOXHA 6e3 aKTHBHOrO
yuactuss yyamuxcs. C TOYKH 3peHHS CO3HATEJbHOrO yCBOEHHS
Marepuasia OYeHb BAXKHO, 4TOOH yyaliuecs CaMu IPOBOJHIH
KCAEPHMEHTH U CaAMH JeJali BEIBOABL. DTO YAANOCh OCYLLECT-
BHTb ABTOpaM BeHrepckux yueGHuKoB ana VI—VIII knaccos,
NOJTYYHBIIMM Ha3BaHHe «pabounx y4eOHHKOB®, Tlle HOBEIE IIO-
HSTHA, HOBble 3HAHHSA YYallHXCHd NOJYYAIOT HA OCHOBE CBOHX
HabJloneHHH, SKCIepHMEHTOB, JEMOHCTPAUHUOHHHIX ONBITOB H
IKCIIepUMEHTOB, C NIOMOINBI0 aHAJH3a U3BECTHHIX HM (hH3Huec-
KUX fABJeHHit, yMo3akmoueHuii. EcrecTBenno, uro B VI kiacce,
0co6eHHO B HAYaJIbHHI MEpHOJ, ydallUMCs cJelyeT O0KasaTb
KOHKPETHYIO NOMOIlb B NPOBeleHHH ONBITOB. OIHAKO B JaJib-
HejimeM OT yuyamuxcs TpebGyercsi Bce 6osblleii caMOCTOSITENb-
Hoctd. KaxIplii yueHHK Ha OCHOBe yKa3aHH{ pabouero yueG-
HHKAa CaMOCTOSITeJIbHO aHaJH3HPyeT pe3yJbTaTh IPYNNOBHX
(3—4 yueHuka) sKCMEpUMeHTOB. ABTOPHl HOBHIX YyueGHHKOB
NpHUAAIOT BaXKHOEe 3HAUeHHe obuiemy 0GCYKAEHHIO NPOBE/IEH-
HOH pPaboTHl, NpPOBepKe JAOCTOBEPHOCTH IIOJNYYEHHHIX Pe3yJb-
TATOB, HCIPAaBJIEHHI0O BO3MOXKHHX OMHO0K. K o6liuM 3akoHO-
MEpHOCTAM yuyalluecss NMPUXORAT COBMECTHHIM TPYAOM, KOTO-
PBEIM PYKOBOJHUT YIHTENb.

ABTOpHI noOCTapannch cAeNaTh PabouHe y4eGHHKH HHTEpec-
HBIMH H [IPUBJIeKaTeJbHHMH KaK C TOYKH 3peHHs BhGOpa (hopm
nogadd yyeGHOro MarepHala, TaK H C TOUKH 3peHHst oopM-
JIeHHS.
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BosblInHCTBO CTpaHHL paboyHx yueGHHKOB pasfieNieHO Ha
ABe yacTH. B seBoi uacTM JaH TeopeTHYeCKHi MaTepHaJ, H3-
J1araloTcs HayyHble (aKThl U CBelleHHs, 060011alolHe BEIBOIbI.
B 3TO# Xe yacTH, KaKk NpaBHJIO, B KaxKJ0M naparpade gaercs
4—6 3amerok Ttuna: «Ilogyma#t u orBern!», «[IpoBepsit cBou
sHaHus!», «Bruucau!». B npasoit yacTu cospaercs mnpobiem-
Hasi CHTyallusl, ONHCAHbl 3KCIEPHMEHTH M JeMOHCTPalMH; Aa-
I0TCS 33/]aYi Ha H3MepeHHe H BHIYHCJEeHHe, PHCYHKH, dororpa-
¢umn, rpadukn (VI ka. — 250; VII ka. — 263; VIII ka. — 362),
OTBEJEHO MECTO JJIsi BHIBOLOB (pOopMyJ1, pelleHHst 3afay, [1OBTO-
penusi rpadukoB. 3aech ke HaneyataHo 100—120 pasiuuAbIX
3a/laHUil HAa KaX/JBIH roji oO6yueHHs, PACCUHTAHHHIX Ha 00s3a-
TeJibHOe BHIIIOJHEHHe HX BCEMH YYaIHMHCSI Ha ypOKax.

Becn yueOubI Marepuasn [eqMTCS TOXe Ha JABe 4acTH: OC-
HOBHYIO H JIONOJIHHTE/IbHYIO, KOTOpble HaleyaTaHbl Pa3IHYHbIM
wpudToM. Yue6HUKH KPacO4HO O(OpPMJIEHH, OHH OOBEJHHAIOT
npeuMyllecTBa TpaAuUHOHHOro yue6HHKa, paboueil TeTpal,
TeTpaau no sabopaTtopHeM paGoram. PaGouue yue6HHKH Ie-
JIAI0T eMHBIMH H Hepa3phIBHHIMH Npollecc NpHoOpeTeHHs ydya-
LINMHCS HOBHIX 3HaHHH, MX 3aKpellsieHHe, CHCTeMaTH3alMIO
4 (HOPMBI IPHMEHEHHS.

06 yyeGHMKax ANl THMHA3HH. YueGHUKH Ou3uKM aas 11 —
IV xnaccoB ruMHa3HH COJlepPKAaT TAaKHe IV1aBhl:

II k1acc. I. ®usnyeckue BeauuuHsl. II. Cuna kak ¢usH-
yeckas BesauyuHa. III. Cratuka tBepporo tena. IV. DieMeHTH
KHHeMaTHKH H AuHaMukH. V. Umnyiasc, sHeprusa. VI. daemen-
THl MEXaHHUKH XKHIKOCTEH H ra3os.

IIl xknacc. I. Ynpyroctb tBepporo tesna. I1. [Tepuoauuec-
koe jpBuxenue. I1I. Onruka. IV. Tennora.

IV knacc. I. dnektpuuectBo. II. SnekTpuyeckuil TOK B
meranuax. III. Dnekrpuueckuit TOk B xKHaKocTax. IV. daekr-
pHYECKHI TOK B rasax. V. DJIeKTpHYeCKHH TOK B BakyyMe.
VI. OcHoBHble siBieHus anekTpoMardetuama. VII. [TepeMennblii
tTok. VIII. duektpuueckne mamunb. IX. DneKTpoMarHHTHbIE
Kosie6aHHs ¥ BOJHBHL. X. DjieMeHTH aTOMHOH ¢Gu3uku. XI. die-
MEHTHl aCTPO(PHU3HKH.

®usuka B II—IV knaccax ruMHasuum H3yuaercs elle IO
CTapeIM nporpaMMaM. YueGHHKH IO CBOeH CTPYKType, Tpak-
TOBKE psila MOHSITHH, HCTOJIKOBAHHIO 3aKOHOB OTJIMYAIOTCH OT
y4eOHHKOB COBETCKOf LIKOJIHI.

HsnoxeHne mMaTepnasa mo Kaxjofi TeMe HauHHaercs C Ha-
BOJSILHX BONPOCOB, NOBTOPeHHs H3yuyeHHOro. [lasnee omuchiBa-
IOTCsl ONBITH, MPOBOAATCS AEMOHCTPAlMM M JHIUB NOCJTE 3TOrO
coobuiaercss HOBOe, NAIOTCS BBIBOJAH. 3aKaHUHBAETCS H3JI0XKe-
HHe NONMOJIHUTENbHOH HH(pOpMalHeH, YyTOUHAIOIIEH HeKOTOphe
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[OJI0XKeHHs, yallle BCero Jjig 3TOro AAIOTCS TEKCThl 3aMedyaHHi
U TpeldynpexAeHHi, HaIpHMep: a) 3JeKTPHUeCKHH TOK MOXKeT
6biTh ONaceH IJ1s XKH3HH yejoBeka! OnmacHOCTb 3aBHCHT OT CH-
abl ToKa. Eciu ajieKTpHuecKas uellb 3aMKHYTa depes TeJO 4ye-
JIOBEKA, CHJIa TOKA OlpejessieTcs] HaNpsaXKeHHeM H CONpPOTHBJIe-
HueMm Teja yenoseka. Cuama toka 0,05—0,5 A omacHee Bcero.
Ecnu npu a/eKTpHYECKOM yjJape TAXKEJIbIX OXKOIOB HET, TOTA&
PHTM CepJla MOXHO BOCCTAHOBHTb HCKYCCTBEHHBIM JbIXaHHEM
[40, c. 52]; 6) BosBTMETP K MOTPEOHTENI0 MOXKHO MOJAKIIOYATE
TOJIBKO MapaJienbio [40, c. 67].

B yueOHHKH BBejeHb TaK Ha3blBaeMmble TEKCTH AJfA CaMo-
CTOSITEJILHOTO YTeHHS, yrayOJeHHOro H3yyeHHsT Kypca (PH3HMKH.
B HHX ONHCAHBI JOCTHIKEHHS M NepCHEeKTHBL Pa3sBHTHS OTHEJb-
HBIX OTpacjell HayKH U TEXHHKH; OTPaKeHbl 3KCKYPCHl B IPOLI-
Joe (CIHpaBKH U3 HCTOPHH (PH3HKH, cBelleHHS 00 yueHHIX (HU3H-
Kax, HCTOpHYECKHe 3a7a4H, HCTOPHUECKHE ONBITHI) ; IPHBOAATCSA
IpHMepPEl HCIOJb30BAHHS OTAENbHBIX (PH3HYECKHX 3aKOHOMep-
HOCTeH B XM3HH YeJIOBEKa U T. J.

IToutn mocje Kaxao# TeMbl M MOCJe Kax/Joro maparpada
HNPHUBOASITCA BONPOCH JJIsi CAMOKOHTPOJISl, KOTOpble OXBATHIBA-
IOT CoflepKaHue JaHHoro naparpada. [lo HuM ydyeHuxu camoc-
TOSITEJILHO MOTYT NPOBEPHUTh YCBOEHHe UMM MarepHaJa.

Baxnefine#f oco6eHHOCTbIO yUeOHUKOB (DH3HKH AJIsl THMHA-
3UH SIBJISIETCSl ONpejleieHHAst CHCTeMAaTH3alHs INOHSATHH, H3y-
YaeMbIX pasJieJIOB B COOTBETCTBHH € y4eGHO# mporpaMMoil Ha
OCHOBe JHAAKTHUECKHX NPHHIUIOB HAYYHOCTH H AOCTYIHOCTH
oOyueHHs1, NPUOIHIKEHHS ero COlepKaHUS K XKH3HH U NIPAKTHKe
COILHAJHCTHYECKOr0 CTpPOHTeabCTBA. [locie Kax/O# IJ1aBH B
yuebHuKax naiorcs o6o6menns. K npumepy npusegem taba. 7,
06061aomyio rasosbie 3aKoHbl [43, ¢. 65].

B koHue kaxporo maparpacda NpHBOASATCS KayeCTBEHHBIE
H BBHIUHCJHTENbHBIEe 3ajaud. B yyeGHHKaX TMOMelleHEl BaXKHbIE
B METOJHYECKOM OTHOIIeHHH aHaJH3bl PeLIeHHHIX 3ajay, mpe-
LYCMOTpPeHbl 3alaHHsl [/l CaMOCTOSITeJIbHOI'O INpPOBENEHHS H
aHaJM3a BbINOJHEHHOrO 3KCIepHMeHTa. 34ech JKe 4acTo MPHBO-
aATca TabJNLBl U1 3alHCH JaHHBHIX H3MepeHHil, Ha OCHOBE KO-
TOPBIX yYEHHKH [OJIXKHBHI ClleJlaTb COOTBETCTBYIOHINE BBHIBOHL.
B yue6Hukax JaHbl 3KCNIlepHMeHTaJbHEle BOIPOCH H 3a7aUd AJs
JOMallHero 3aJaHud, NpHBeJEeHbl JJIs CAMOCTOSITEILHOrO aHa-
Jau3a TabJulBl, cXeMbl, picyHKH. HanpuMep, cpaBHeHHS MexXay
cBOGOMHBIM TajJieHHeM M pPaBHONEPEMEHHBIM [BHKeHHeM Ge3
HayaJIbHOM CKOPOCTH, CpaBHeHHe SIBJEHHH NpesiOMJeHHS Mexa-
HUYECKHX H CBETOBHIX BOJIH, CpaBHeHHe NPEeHMYILeCTB H HeJO-
CTaTKOB TOJIYNPOBOJHHKOBBIX MPHOOPOB M BAKYYMHBIX 3JIEK-
TPOHHBIX JIAMIL.
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Tabaruya 7

Buy- Komu- TepBmit
Buimoa- 3aKOH
TpeH- 4eCTBO i YpaBHenue
npoueccu H?lf? 3Hep- Hﬁ%Max TenJo- Tep Mo_ COCTOSTHHSA
pa6ora JMHA
rus TH MHKH
Usorepmuuec- | AU=0 | W=0 | QS0 |Q=—W |pV=const
(T =const)
KHH
H3zoxopHutit AUZ0|W=0 Q=0 |AU=Q 7"7_ = const
(V=const)
= = = = 14
H3zo6apHstit AUZ0|W=0 |Q=0 iAU—- v = const
. (p=const)
AmmaGatamii | AUZ 0] W=0 | Q=0 |AU=W ipv" = const

Tabauya 8

IMocTynarenbHoe ABHXKeHHE

BpamaTe.anoe ABHXKECHHE

MyTts s
As
CxopocTh v =
At
Av
Yckopenue a =
At
Macca I m;
Cuana F=ma
Pa6ora W=Fs
Kunernyeckas sHeprua  Ex =
1
= — muy?
2

.Yrox a
Aa
Yriopas CKOpocTh ® = ———
At
Aw
YrioBoe yckopenne f = —

MomenT uHepunn ©=3IM,2
?

BpawmaTtenbHplit MOMeHT M=00
Pa6ota W=Ma
DHeprust Bpalaloilerocs TeJa

p =g %

Jnsi npuMepa B Tabis. 8 u3 yue6Huka «®Pusuka — III» mo-
KaX{eM CpaBHeHHe BeJIMYMH H (HOpMYJ, XapaKTepH3YIOUIUX Ioc-
TynaTeJbHOe H BpallaTejbHoe ABHXeHus [39, c. 53].

HoBrle MOHATHS (DH3HYCCKHX BETHYHH B yyeGHHKAX BBOASAT-
cfl, KaK NMpaBHJO, NOCJE YCTAHOBJEHHS NOCTOSHCTBA OTHOLIe-
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S
HHSA paHee H3BECTHhIX (I)HSPI‘-I(:‘CKHX BEJIHUHH !, Hanprmep, T=

=const, YTO H NOJOXeHO B OCHOBY OIpelejeHuss NOHATHS

s F

ckopoctu. Mlau = const, — = const, 3= const; o=
Wan Q 1

= const; 0 = const; U= const; -5 = const; ; +

1 .
+ — = constu 1. 1. [38, 46, 47].

[TokaxkeM, HapUMep, KAaK YCTAHABJMBAETCS COOTHOLIEHHE
s = k2 [38, c. 136]:

a) TpPOBOLHTCA SKCIIEPHMEHT, pe3yJbTaThl KOTOPOro 3allH-
CHIBAIOT B TabJuILy;

6) mocjie 06pabOTKH pe3y/NbTAaTOB YCTAHABJIHBAIOT (yHK-
LHMOHAJNBHYIO 3aBHCHMOCTb S ~ £2, Ha OCHOBaHHH KOTOpPOH HO-

S
m = const;

B) Ha OCHOBe JaHHBIX Ta6JHIB CTPOAT rpaduK NOyTH paB-
HONIEPEeMEHHOT0 [JIBHXKEHHS H TPOBEPAIOT COOTHOLIeHHe § =
= ki?;

S

l") IIOCTOAHCTBO OTHOUIEHHS] 2 NpOBEPSAIOT U BBHIUHC/IE-

Ka3bIBaeTcsl MOCTOSHCTBO OTHOIIEHHH

HHEeM;
1) JAeNaloT BBHIBOA H JAIOT ONpefce]eHHe: NMyTb NPOMOPIHO-
HaJleH KBaJpaTy BPeMeHH.
BuiBoa Qopmys zaercs mo ciaenylolleii cxeme: BoiGHpaoTcs
(¢H3HYeCKHe BeJHYHHBI, BXOJAsAIIHE B (GOpMyny; INPOBOAHTCS
9KCNePUMEHT H Ha OCHOBe pe-
3yJbTaTOB (PH3HUECKOrO 3KC-

v B IIepUMEHTa yCTaHABIHBAOTCH
~-IDot (GYHKIHOHAJIbHbIE 3aBHCHMOC-
et | SEEES =N TH MeXNy (QH3HYECKHMH Be-

JHYHHaAMH, KOTOpbie o6ocHoO-
J 3 BbIBAIOTCS HE TOJIbKO IIPOCThI-

O MH MaTE€MaTHUeCKHMH JOKa-

< | 3aTebCTBAMH, HO M Tpadu-

+ i —  UecKoi, BEKTODHOH HHTepIIpe-
- 77 TauMeHd pe3yJbTaToB.

Prc. 1 Has  npuMepa moOKaxKem

! Bo Bcex aHaJM3APYeMbiX YyueGHHKAX BeKTODHBle 0003HaueHHst Qusi-
YeCKHX BeJHYHH B (OpMYyJax He ynorpebasiorcs.

40



IKCIIepHMEHTAJBHbIH BHIBOA (popMyabl (puc. 1) ajas BHUHCIe-
HHSl MarduTHOH MHIYKUMM TOJs comenouna [40, c. 142]:

a) Bnibupalorcsi (HU3HYECKHe BeTHYHHBI: B — marguTHas
HHIYKUMA, | — cHia TOKa B COJNIeHOHWAE, [ — JNJIMHA COJIEHOH A,
N — KOJM4eCTBO BHTKOB COJIEHOM[A; |, — MAarHHTHAst NOCTOSIH-
Has; S — nJomaab CeUEeHHUS;

6) mpoBOAMTCA SKCIEPUMEHT, yCTaHaBJIHBAeTCi (YHKIHO-
HaJbHasi 3aBHCHMOCTb MEXKAY BHIOpaHHBIMH (H3HYECKHMH Be-
JHYHHAMH, €CJIH:

1) N, I, S nocrosinHeie u I nmepemeHHas, torga B ~ [

2) I, I, S mocrosHHble 1 N mepemeHHas, toraa B ~ N;

1

3) 1, S, N nocrosiHHble ¥ [ nepeMeHuas, torga B ~ el

4) I, N, [ nocrosHHble H S mepeMmeHHas:, toria B He3aBu-
CHMO OT S;

B) OOGBbeJHHSIOTCS 3TH 3aBUCHMOCTH B OJHY dopmyry —

IN

—, TO

¢dopMyay MAarHUTHON HHAYKLUHH 10N coseHonja: B ~ ]

IN
ecTb B = po—5—.

I'paduueckuit Meron HCIONb3yeTCA IPH BBIBOAE BTOPOrO
3akona Helorona [38, c. 153], 1eHTPOCTPEMHTENIBLHOTO YCKO-
penus [42, c. 57] u 1. 1. DTn BHBOAH cM. B § 7 u 11 ru. IIL.

BeHrepckie MeTOAHMCTHl CUHTAIOT, YTO JJISi TOrO, YTOOHI HO-
Ka3aTbh NpPaBHJIbHOCTh JKCIEPHMEHTANbHEIX BBLIBOJOB (hopMy.I,
KX HYXKHO BBIBOJHUTb H cyry6o maremartHyecku. TakoH moaxon
obGsisaTesied aas nauajna Bropod crymeHu. Hanpuwmep, dopmy-
JIbl 151 MTHOBEHHO# CKOPOCTH M IYTH pPaBHOIlepeMeHHOTro JIBH-
JKeHHsI BHIBOAAT AByMs crmoco6amu [41, c. 83, 84] u t. m.

B BeHrepckux yue6HHKaX MHOTO BHHMAaHHSl yIeNsieTCs HC-
NOJMIL30BAHHIO I'PpaHKOB M BeKTOPHbIX auarpaMM. Tak, Ha-
npuMep:

a) rpadHK 3aBHCHMOCTH MeXJ]y pacCTOssHHeM TNpeaMera H
n300paxkeHHsi OT ONTHYECKOro IEHTpPa cdepHUecKoro 3epkana
H JIHH3;

6) rpaduK 3aBHCHMOCTH MeXIY MOTEHIHAJbHON 3Hepruei
H CMellleHHeM MaTepHaJbHOMl TOYKH B KoJjebaTeJbHOM JIBH-
JKEHHH;

B) rpaduk 3aBUCHMOCTH MeXJAY HHAYKTHBHBIM CONpOTHB-
JIeHHeM, eMKOCTHBIM CONpDOTHBJIEHHEM M YaCTOTOH NepeMeHHO-
ro TOKa,

r) rpad¥k 3aBHCHMOCTH MeXJy CHJIOH, Maccoi, paguycom
BpalleHHsl H YIJIOBOH CKOPOCThHIO.

B yueGHuMKax jgaeTcsi 3HepreTHuUeCKas TPAKTOBKa HEKOTO-
"PBIX MOHATHH H Ha OCHOBe 3aKOHA4 COXPAHCHHS SHEPTHH BHIBO-
AATCS POPMYJIbL.
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8 ITokaxeM, Kak B yueGHHKe

X X X X X X X x X %X X X
T «Pusuka — IV»> mpum BBIBOIE
X x xxxx,xlxxxx x
x x|x % x % xlx ox x x |x ¢dopmyns U=Buvl npumeHsercs
e ol xoxxoxxl xoxox x|y 3aKOH cOXpaHeHHs sHepruu [40,
V1 PN N D c. 160]. )
S P O I Ina BuiBoma 3Toit ¢opMyIH
% xx xoxoxx % x x x| x TPHBOJHTCA CHe1yIOLee paccyk-
N I T JeHHe: eCJIH TPOBOJHHK NJIHHOK
| nBuxercs B NOCTOSHHOM Mar-
XXX e x gk xx x o x HHTHOM moJle (pHC. 2) C HHIYK-
X xFx x x x4 x xx x % uHeit B co CKOpPOCTBIO ¥ Ha HpoO-
Puc. 2 TAXeHHH BpeMeHH Af, Toraa

BO3HHKaloUlee HanpsixkeHne U B
MpOBOAHHKe co3faeT cuay toka I. Ilpm ycnoBum B3auMHOM
NepNeHAHKYASPHOCTH BeKTOPOB B, v u mpoBoxHuKa [ snekTpH-
yecKylo paGoTy MOXKHO BhIpa3uTh hopmynoit Wo=IUA¢.
Korpa npoBoiHHK NepeMelllaeTcss Ha 3TOM Xe NMyTH As 3a
BpeMs Af, BHINOJNIHAeMass MexaHHYeckas pabora Bhipaxaercs
takoit popmynoi: Wy = FAs. Cuna, Heo6xonumas 1js NBU-
JKEHHSl POBOIHHMKA, paBHA CHJe, AeHCTBYIOIIElH Ha NPOBOXHHK
C TOKOM B MarHutHoM noje F = BIl. TloacraBnsas ¢opmyay
MeXaHHYecKOH paGoTH B INpeAHAyLlyI0 GOpMYTy, NOJYUYHM
WM=BIIAS.
CorsiacHO 3aKOHYy COXpaHeHHs SHepTHH 3TH pabotel W, u

A
Wy paBub, 1o ectb UIAt=BIIAs. Orciona U=Bl —7:7 Huan

U=Bul.

ITonuepkHeM, UTO B WIKOJIBHBIX Kypcax (H3HKH HabJiona-
eTcsl YCHJIE€HHe CBSI3M TeOPHH M onbiTa. IIpH OOBACHEHHH Teo-
peTHUYeCKHX MONOXKeHHA aBTOpPH Yy4eOHHKOB ONHPAIOTCS HA
OMNBITHI, a AJS TOrO, UTOGEI IIPOBEPHUTH BBHIBOAH!, HCHOJb3YIOT
¢dusnueckne sKcmepHMeHTH. B yueOHHKax Tpoc/exHBaercs
onpejesieHHast TEHJEHIHS K YCHIEHHIO 3KCIepHMeHTaJbHOM
OCHOBBI H3yueHHsi, HO Ge3 ymep6a MaTeMaTHYeCKOH CTpOro-
CTH U 0G0CHOBAHHOCTH BHIBOJIOB.

C wnawefi TOUKM 3peHHs, B yueGHHKax MeTOQHYECKH Ipa-
BHJIBHO TOJ0GpPaHB ONBITH, KOTOPHE, KaK IPaBHJIO, NeMOHCT-
PHUPYIOTCS ¢ NMOMOINBIO MPOCTHX INpuGopoB u Mmopenedt. Tak,
Hampumep, ONMHIT MO ONpeleJeHHI0 YaCTOTH IIePeMEHHOro To-
Ka ¢ KpaxmajioM W iomucThiM Kamuem [ 40, c. 178]; ommt c
npubopoM ITapxkaHn /s onpeeseHHs YCKOpeHHs CBOGOAHO-
ro majeHHsd; ONMHIT ¢ KalaaMH AJaa Tol xe uean [38, c. 149,
150]; ombIT 1Jisi DEeMOHCTPALHMH SIBNEHHs pPe3OHAHCA HampsixKe-
HHA B lenH nepemenHoro toxka [40, c. 191]; onHT mast BHISAB-
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Tabauya 9

Hassanue yueGHUKOB “(D'ﬁi“a' ‘(D"ﬁ”i'fa' “D’ii”\'}g‘a‘
O6beM B cTpaHULAX 326 304 360
KonnuecTBo pHCYHKOB 223 231 314

JieHHsl TIepeMeHHOro HanpsXKeHuss H TOKa B uenu [40, c. 169]
i T. I. Bce 3TH ONBITH ONHCaHEL faJlee.

O crpykrype ydebnukos mas II, III, IV knaccos rumuasun
(BTOpOH cTyNeHH) B HEKOTOPOH CTEMNEHH MOXKHO CYJHTb MO
Taba. 9.

2. [lemoKCTPaLMA PaBHOMEPHOro NPSIMONIMHENHOTO
ABMKEHMA M onpefeneHue ero CKOpoCcTH

J/isi 1eMOHCTpaLMH NpPSIMOJTHHEAHOTO [ABHKEHHSI BEHIep-
CKHE METOAMCTbI HCNOJb3YIOT OObBIKHOBEHHBIH TMpPOHTPBLIBATENb.
Tenexky, cnoco6Hyl0 mepemellaThcsl 0o O6pycKy, BhICOTa KO-
TOporo noabupaercsi Tako#, 4ro6bl HHTb, HAMOTaHHAsi Ha OCb
JHCKAa NpPOHTPEIBATEJSl, COEJHHEHHOrO C TeJIeXKOi, HaxoJH-
JlaChb B TOPH3OHTAJILHOM MOJIOXKEHHH, Pa3sMellaloT Ha OTAAJeH-
HOM OT IpOHTpbiBaTe/lsi KOHLe OpycKa, OTMeyaloT MeJIOM ee
HayasibHOE IOJIOXKEHHe H INOJIoXKEeHHe METKH AHCKa. BkJ/ouuB
NPOUrpHIBaTeNIb, HAOMIOAAIOT NepeMellleHHe TeNeXXKH H (HK-
CHPYIOT ee HOBOe II0JIOKE€HHe IOCJe ONpPeJeNeHHOrO KoJjHye-
cTBa 060pOTOB JHCKa, MPHHHMAas BpeMsi OJHOro obGopora 34
eJMHHUILY BpeMeHH ABHKEHHS TeJleKKH.

OnbiT NMpOBepsIOT AJS HECKOJNbKHX 3HAY4eHHH KOJNHYeCTBa
060pOTOB, KaX/Jbld pa3 uaMepss pacCTOsiHHe, IIPOHAEHHOE
tenexkoii. 1o maHHBIM, 3amucaHHbiM B Tabauly, yyaliuecs
BHIUHC/SAIOT 3HaueHHe CKOPOCTH [BHIKCHHS TEJIEeKKH.

Urobnl yyamuecs yOeqHJHCh, YTO ABHXKEHHE TEJEXKKH paB-
HOMepHOe, NPOBOAAT TAKOH 3KCHEPHMEHT: K APYroMy KOHLY
TeNeXKH NPHKPEMIAoT 6GYMaKHYIO JIeHTy, NepeMellalollyio-
CSl MO/ BOPOHKOH KamesJbHHUH. Mamepss paccTrosHus mMexny
MeTKaMM KaleJbHHLbI Ha OyMaxkHOH JeHTe, yGexpalorcs B
TOM, YTO OHH OJHHAKOBBI.

3. JloKa3aTenbCcTBo NOCTOAHCTBA YCKOPEHMS
PaBHOYCKOPEHHOTO ABMIKEHHS

[TocTOSHCTBO YCKOpeHHs TPH DAaBHOYCKOPEHHOM JBHIKe-
HUH MaTeMaTHYeCKH J0Ka3blBalOT Tak [48, c. 73].
Cnavana mOKasblBaiOT MPONOPUUOHAJIBHOCTL MeXAy Bpe-
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MeHeM H MTHOBEHION CKOPOCTBbIO, HCXOAsl M3 YpaBHEHHS paB-
HOYCKOPEHHOTO ABHKeHHs §=Fkf2.

3a Bpems {4Af Teno mpoxomur nyth S=k({4Af)? a 3a
BpeMa Af nytb As=s; — s=~k({4+At)? — k2=Fk*{-2ktAt+
+k(At)?2 — k2=2kt-At+k (Af)? Torpa:

As __ 2kt-At 4 R(AH)?

CxopocTb JeHCTBHTENbHO GyaeT MrHOBeHHOH, eciu Af—0;
B 3TOM caydae v==2k{, TO ecTb MTHOBEHHasi CKOpPOCTb NpPONOP-
IIHOHAJIbHA BPEMEHH.

Hcxons u3 ompejlelieHHs TOHSTHS ycxope}mx H qumsaﬂ
Av Ug—1Uy

AL h—1

uTO v; = 2kt), a vy = 2kt, nonyunM: @ =

2kty — 2kt

= 2k, To ecTb ycKOpeHHe PaBHOYCKOPEHHOTO
27— 4 .

JABHXKEHHA €CTb BEJHYHHA IIOCTOsSTHHAS.

a a
Hexonst us soro, k= ——. Takum obpasom, s = —— 2 1

v = at.

4. BuiBop hOpMYnbl NYTH PABHOYCKOPEHHOTO ABMKEHMS

PaccMoTpuM OAMH M3 NpPHMepOB BHIYHCJIEHHs HYTH paBHO-
YCKOPEHHOTO JBHXKEHHS, H3JOXeHHHH B yueOHHke Il kmacca
ruMHasuu. Kak H3BecTHO, /s pacuera NYTH NIPH PaBHOYCKO-
PeHHOM [IBHMXKeHHH BBLIYHCJAAIOT niaolllaab (GHrypH, o6pa3oBaH-
HOH TpadMKOM CKOPOCTH, HJIH MOJIB3YIOTCA BBIpaKeHHeM HIJIS
cpenHeit ckopoctH. KoHeuHO, H3BeCTeH M 3KCIIepHMEHTaJb-
Hblil crnoco6. IlepBhiit M3 Ha3sBaHHEIX CNOCOGOB <TONPSXKEH C
TPYALHOCTSMH, HOO aHasnorus ¢ rpadHKOM paBHOMEpPHOro ABH-
JKeHHsl HeJOoCTaTOYHo yOexuTtenbHa. BTopoll Takxe uMeeT Mme-
TOJAHUeCKHe HeqocTaTKH. [lpennaraembli BeHrepCKHMH MeTO-
auctamMu [41, c. 83] mnpueMm BBIUMCIEHHA IIYTH BBEITEKaeT
HeNoCpeACTBEHHO H3 MJITIOCTPAaLHH PaBHONEPEMEHHOro JBHIKe-
HHS.

ITocnie aKclIepHMeHTATBHOrO [0Ka3aTeNbCTBa MNPONOPIHO-
HAJIBHOCTH TYTH KBajpaTy BpeMeHH [BHXKEHHS M paBeHCTBa
MyTH, NPOH/JEHHOrO 32 MepBYIO CEKYHNy, MOJOBHHE YCKOpEeHHS
JlaeTcst TaKOi BEIBOJ.

a 3a

a
Ilycte 3a BpeMsi fp TEJAO MPOXOIHT MYTb Sp = ~t§ ,
(
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- a
BpcMst f; — NOyTh S =—§—t5’1 . Ilyts, npoiigennsiii TesoM 32
a
BpeMs t=t, — f;,, Oylmer S=s;— Sg = —2—(tf — t2). Boipaxe-

HHe, cTOsllee B CKOOKax, mpeobpasyeM clelyOLIHM o6pa3oM:
tzl——— t20= (tl -|- tg) (fl _— fo) == (tl —l— to)t = (tl + 2to —_— to)t=
= (2t + 1)t

Toraa s = — (2to+1)1 = atof + 12

a
[Mockonbky aty = vy, CIELOBATENbHO § = ot 4 —~ 12,

5. BuiBop hopMynbl MTHOBEHHOK CKOPOCTH

Benrepckve QMJaKTbl CYHMTAIOT, YTO B Hayasle H3yYeHHS
Kypca (u3MKH HaA BTOPOH CTyINeHH lesecoo6pa3HO AaTh BHIBO-
Jbl HeCKONbKHX (PH3MYECKHX BeJHYHH M3 MaTeMaTHUeCKHX
paccyxeHuil mapaJiielbHO € 3KCIepHMeHTaJbHbBIMH BbIBOAA-
Mu. 10 ybexknaeT yyalluxCsi B TOM, UTO MeXIy TeopHeH H
SKCIepHMEHTOM, KaK MeTOJaMH IO3HaHHS, CyLleCTByeT AHMHa-
MHYecKas CBS3b.

ITpu BBeZeHHH NMOHATHS MTHOBEHHOH CKOPOCTH YKa3BIBAIOT
y4yalluMcs, 4TO 3KCIePHMEHTAJIbHOE OllpefieJieHHe Uyry H3MeE-
peHHem yuactka nyTH AS, mpoligeHHoro TenoMm 3a BpeMmd f,
BecbMa MNpPHOJHXKEHHOe W H3MeHSieTCs NPH H3MeHeHHH Af

B yueGHuke ¢usuku mas Il knacca rumuasun [41, c. 84]
napajuyejbHO JaeTcss BbIBOJ (POPMYJbl MIHOBEHHOH CKOPOCTH
MaTeMaTHUYeCKH, Ha OCHOBAaHHMH ypaBHeHHS IyTH paBHoONepe-
MEHHOro ABHXeHHf. 3a BpeMs {-+Af NmpofiieH NyTb Sitat =

= vo(t4Af) +i:,- (t + At)2, a nyrtb, mpofiieHHBIH 3a BpeMs

t:sy = vot + —?,— 2. 3a BpeMs Af mpoiiieH NyTh: AS = Syyas ~—
a a

— st = [vo(t4Al) + 5 (£ + A1)’] — (vot + 5= #2) = vot+

FOoA— (2 4 2At-1 4 Af) — vgt — —12 = vpt +— 124

+ - tAE - (At)? — - 2 = UoAL + @A 1 (A1),



As

vy At + at-Af .;‘,(At)2

QP == =

At

=0, +at + 34

ecmn Af—-0, Torga v=uv,taf, uTo HaeT BO3MOXKHOCTb pac-
CYHTATh 3HAYCHHE MTHOBEHHOH CKOPOCTH B JAHHBHI MOMEHT
BpeMeHnu f. Ecmu f=0, Torza BeIpaxeHHe IJs U HaeT Ha-

YaJIbHYIO CKOPDOCTb ABHXKECHHA.

6. Onpepenenue yckopenus ceo6ofHOro nageHus rena

Kak oauH M3 ciy4yaeB paBHOYCKOPEHHOrO [JBHXKEHHsS BeH-
repcKie MEeTOLHCTH pacCcMaTPHBAIOT CBOGOJHOE NajeHHe Tell,
u4TOOBl JOKa3aTh MOCTOAHCTBO YCKOpPEHHS CBOGOJHOrO maje-
uust [38, c. 149]. Hcnonesys npubop ITapkanu (puc. 3), ce-
- KYHAOMED HJH HapyyHble 4YaChl C CEKYHIHOH CTPEJKOH, OIpe-
nensioT BpeMs nageHusi 10—20 mapukoB IpH H3BECTHOH BbI-

|

Puc. 3

cote majeHus. [us moBbllLeHUS
TOYHOCTH H3MepeHHH Onpeness-
eTca BpeMs mnajfeHus 20—30 ma-
PHKOB H BBIYHCJEHHEM OIpeje-
JsieTcss BpeMsl NaJeHHs OJHOro,

TO €CTh T=T’ rae t— cym-
MapHOe BpeMs NajJeHHs 7 IIapH-
KOB.

ITo cBoeft mpoctoTe, Harasi-
HOCTH H TOYHOCTH HHTEPECHHIM
ABJSETCS MeTOA NaJalollRX Ka-
nenb (puc. 4). DTOT NpOCTO Me-
TOJ, MOXHO HCIIOJIB30BaTh JJisl
aaboparopuoit paGorni B VIII
KJacce IIpH ONpejesellHd YCKO-
peHus cBo6oxgHoro majenusi. Oc-
TAHOBHMCSI KPATKO Ha ONMHCAHHH
3TOrO 3KCIHEepHMEeHTa.

Hcnoassyercss numerka ¢
KpaHoM [38, c. 150], nanoanen-
Has BOJOH, CeKyHAOMep H Macli-
TabHas JaHHeliKa,

ITpu moMomK KpaHa Ha mH-
TNCTKe HAJZ0 OTPEryJaHpoBaTh 06-
pasoBaHue KaliM BOABl TaK,
yToOHl Kaxkpasi CJIeAylollas Karl-



Jisi HayJajla CBOe€ JBHIKEHHe
TOrAa, KOrja npeanigyuias
3aKaHYHBaeT CBOe Ilaje-

HHe.
Hsmeputb paccrosinue =
OT NMHUNEeTKH [JO0 MecTa Ia- i
neuns kanau (h). ¢ ]

Hameputp BpeMs maje-
Hua 20—30 xanenb BOIBI
(t1).

Onpepnenuts Bpemsi ma-
JeHUs OZHOH KaIlJd BOMIBI

=—n', TAe n — YHCJIO Ka-
neJb.

Hamepenue BeJTHUHH
MOBTOPHTh HECKOJIbKO pas
H TIONyYeHHBlEe NaHHBIE 3a-
nucath B Tabuauuy. Ilo cpelHUM 3HAYEHHSIM 3THX BeJIHUHH OI-
peZessiercsi yckopeHue CBOGOAHOTO afeHHSI.

7. dxkcnepumeHTanbHbIi BLIBOA (POPMYNbI
LEHTPOCTPEMHTENBHOTO YCKOPEHHA

PaccmarpuBasi KHHeMAaTHKY W AHHAMHKY ABHMXKeHHA Teaa
10 OKPYKHOCTH, BEHIepCKHe METOJHMCTHI BBHIBOAAT GbopMyay
LIEHTPOCTPEMHTEILHOTO YCKOPEHHsI Ha OCHOBE TaKHX OINBbITOB.
Pucyior oxpyxHuocTh [42, c. 51] u paccTaBasiOT Ha paBHHX
PacCTOSHUAX MO KacaTeNbHBIM JepeBsHHBle Opycku. Bpocas
WwapHK (pHC. 5), oNpelessIOT HanpaBjeHHe ero JBHXeHHS —
TPAeKTOPHIO,  SIBASIOLIYIOCS  CTOPOHAMH  pPaBHOCTOPOHHEro
MHOTOYTOMIbHHKA. YBeJHUHBas KOJHY4eCTBO OpycKOB N0 Kaca-
TeJIBHBIM JIerKO y6eqUTh y4alluXCs B TOM, UTO IlepeMellleHHe
Hiapuka Bce GoJsiblie NPHOIHKAeTCs K ABHXKEHHIO IO OKpYX-
HOCTH, uero JOGHBAIOTCS, 3aMeHsist OpyckH o6pyuem [42, c. 52]
(puc. 6). CHavasna onmelT MOBTOPSIIOT, CHAB OJAMH M3 OpPYCKOB,
a 3aTeM NpH HaJHYHH Ha oOpyue BbIpe3a, pa3Mep KOTOPOTrO
GoJipllle LIApHKA, MpeJaraioT NpocJeJUTh 32 ABHXKeHHeM lia-
pHKa B 3THX YCJIOBHSIX.

Hab6monaeMble siBTeHHST yyallHecsl WJIIOCTPHPYIOT PHCYH-
KaMH B Terpajsix, 00s3aTeqbHO H306paikas TPaeKTOpHIO Ie-
peMelleHHsl 1IapuKa TpH BblJIeTe ero H3 Bbipe3a o6pyua
(puc. 7). Bo BpeMsl feMOHCTpalMH ONMHCAHHBIX OMNBLITOB BHIAC-
HAIOT: )
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I 1) mouemy mapuK ONHCBIBaA-
17N Y €T TPaeKTOpHIO, NMOJO6HYI0 paB-
.7 ~ HOCTOPDOHHEMY MHOTOYTOJIbHHKY;
g A 2) kak HalpaBjeHa CHJA, C
I KOTOpO#i KaXnbli u3 OpYcKOB
A JNeHCTBYeT Ha 1IAapHK;
’ 3) kaxk JBHXeTcs UIApHK,
* KOTJla CHST OAMH M3 OpPYCKOB H
!
|

~

KOTZa OH BHLIETAaeT M3 Bhipe3a
Puc. 5 o6pyya, KakoBa HOPHUHHA 3TOTO
SIBJIEHHS;

4) kak HampaBJieHa cHza, IOJ
JeficTBHEM KOTOpOfi ILIAapHK CO-
BeplLIaeT ABHXKEHHE IO OKPYXK-
HOCTH;

5) K KakoMmy Tesy NpHJIOXKe-
Ha 3Ta CHJIa M YeMy OHa paBHa.

O6o6mast OTBeTH Ha 3TH
BOTIPOCH], YYHTeNb AaeT yyalluM-
Cl BO3MOXHOCTb OCO3HAaTh, YTO
ycJIOBHEM JIBHKEHHS Tesla IO
OKDYKHOCTH fIBJIseTcsl JAeficTBHe
CHJIEI, HaNpaBJleHHOH K LEHTPY.
DT0 Ta cuia, Koropas coobuia-
eT TeJqy HEeHTPOCTPEMHTEeNbHOe
AN YCKOPEHHe.

N Ins ycTaHOBIEHHS 3aBHCH-
(N -.—- Moctu Mexnay cuinoit F, xkoropas
N coo0llaeT Teqy LEeHTPOCTpeMHu-
Puc. 7. TeJIbHOE YCKOPDeHHe Maccoi Te-
Ja — m, pajHycoM BpallleHH —
R n yrnoBo#i CKOpOCTbIO — ®,
CO31AI0T TaKHe >KCHepHMEHTaJbHEE YCJIOBHS, TPH KOTOPHIX
JiBe BeJHYHHBl Bceraa OLiM Gbl MOCTOSIHHBHI, a [B€ JpyrHe H3-
MeHsuchb [42, c¢. 56]. IIns npoBeleHHs ONbITA HCIOJb3yeM
YCTaHOBKY, CMOHTHPOBAHHYIO 1l1a OCHOBe OOBIYHOTO MpPOHTPHI-
BaTe/Isi, HMEIOLLero TPH CKOPOCTH (pHc..8).

[Tpu NOCTOSIHHO# YIJIOBOH CKODOCTH H pajHyce BpallleHus
yCTaHABAMBAIOT, YTO C yBeJuyeHHeM MacChl Teja JUHAMO-
MeTp NoKasbiBaeT O66abliyio cuny. Tak ycTanaBauBaercs Hpo-
NOPUHOHANbHAS 3aBHCHMOCTh MexXAy F u m. Yuutennr npen-
naraet u3o6pasuThb 310 rpaduyecku (puc. 9).

Yuaniuecss yGexpmaiorcsi, 4To NpPH TOCTOSHHOH Macce Bpa-
IIAIOUIErocs TejJa C yBeJMueHHeM pajHyca ero BpalleHus
yBeJaMuuBaeTcsi Cwia F, yTO MOATBepxKAaeT NOKa3allHe JHHA-
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moMerpa. Ha ocuose
5TOroO yualiyecs ycTaHaB-
JUBAIOT TaKxke MNpPIMO
MPONOPLHOHAJbHYIO 3a-
BUCHMOCTb MEXAY CHJIOH
F u panuycom Bpalle-
HUA R ¥ no TaGJHYHBIM
JaHHBIM CTPOAT rpaduk
(puc. 10).
- Caenyoomui sran
IKCNEPHMEHTa  COCTOHT
B TOM, YTO NMOCTOSIHHBIMH
BBIGHpAIOT MacCy U pa-
JHYC BpallleHHs], a U3Me-
HAIOT KOJIHYeCTBO 060-
poroB Tesa. [Ipu atom
yCTaHaBJHBAaeTCs 3aBH-
CHMOCTb MeXAy CHJo# F
H YIJIOBOH CKOPOCTBIO ©.
Ha ocHoBe nomyyeHHBIX
JlaHHBIX YCTaHaBJHBAIOT,
410 F NMpONOpIHOHATbHA
®? 1 ybexnaTcs elie pa3 B 5TOM Ha OCHOBAHMH [I0JY4YeHHOH
napabosibl Ha rpaduke 3aBHCHMOCTH (pHC. 11).

CHHTe3Hpys pe3yJbTaThl BCEX 3TAIOB SKCIIEPHMEHTA, MOJY-
yaoT ¢popmyiay culbl F ~ mRw? uin F = kmRw? Bubupaior
eJIMHULBl H3MeDEHUsI BeJTUUHH TaKuM 06pa3oM, uyTobbl Ko3dhdH-

IMeHT k GbLI paBeH eJHHHIe. BHIPa3uB yTJOBYIO CKOPOCTb He-
mu?

R

OG6paujaloT BHUMaHHe y4allUXcsl Ha TO, YTO moj F HMeroT
B BHAY PaBHOAEHCTBYIOULYIO BCEX CHJ, AEHCTBYIOUIMX Ha TeJO,

— VT

Piuc. 8

pe3 JMHelHYIO, 3aMUCBIBAIOT (HOPMYJIY CHJIB: F =

Fi Fi

Puc. 9 Prc. 10
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0 —
w
Puc, 11
02
Bpalalolieecs: MO OKPYKHOCTH, TO ecTh X Fi=F =mMmay=m—",
v2
TakuM o6pasoM, ag="p"

3acayxHBaeT BHHMaHHs JeMOHCTpayusi ombita (puc. 12),
C NMOMOIIBIO KOTOPOTO MOXHO BBHISICHHTb, KaKHEe CHJIBI JeHCTBY-
IOT Ha TeJO NMpH BpallaTeJbHOM JABHXKeHHH. [ns 3toro B
CTeKJAHHYI0 TPpYOKY ajuHOi 30—40 cm u guamerpom 2—3 cM,
3alasHHY0 ¢ ONHOrO KOHIA, HAaJHBAIOT BOAY /10 YPOBHS
npo6ku. B TpyOxy momemiaiotT 0AMHAKOBOIO pasmepa AepeBsiH-
NI M KeJe3Hb OPYCKH NJIHHOH 2—3 cM, TOJNIIMHOA W INH-
puHo#t no 0,5 cm. TpyOKy, 3akpblB Npo6GKOH, pacmosaraioT ro-
PH30HTAJBbHO, A0OHBasich, YTOOB OpYCKH ObIM OZUH NIPOTHB
JApYroro IpUMepHO Ha cepejuHe AJHHH TPYOKH (14 mepe-
MellleHHs] 2KeJe3HOro 6pycKa MOXKHO BOCHOJIb30BAaThCS MAarHH-
toMm). IlpukpenuB TpyOKy B rOPH3OHTAJIbHOM MOJIOXKEHHH K
LeHTpPOOEXKHOH MallMHe (MJIs 3TOro NMpobKa HMeeT ClenHalb-
HBIH XOMYTHK C 3aXKHMOM), IIPHBOJAT €e BO BpallleHHe.

ITpu sToM XenesHui OGpycOK mnepeMellaeTcss K 3alasiHHO-
MY KOHIly TPYOKH, a ACPEeBSHHBIN — K LEHTPY BpallleHHS.

8. M3yueHwe BpaljaTenLHOro ABMIKEHMS
TBEpAOro rena

BpamarenbHoe [BH:KeHHe TBEpPJOro TeJa B BEHTePCKHX
yue6HHKax paccMmarpHuBaercsl Gosiee IIHPOKO, YeM B HaIUHX.
[TokaxkeM KakK M3JI0XKEH 3TOT MaTepHasn AJas yrayGJeHHOro
u3yuenuss B yueGHuke s III kmacca rumuasmu [39, c. 38—
60].

]H,emoucrpauuﬂ PABHOMEPHOT0 BPALIATEJNbHOr0 ABHKEHHS.
O6ox BeJIOCHNEHOr0 Kojieca NOJBEUIMBAIOT C MOMOIIbIO TpeX
IIPOBOJIOK, 3aKpellJIeHHEIX Ha PaBHBIX €ro PacCTOSTHUSX U IpH-
HasiHHbIX JIPYTHMH KOHLAMH K KOJIbLY, KOTOPO€ HaXOAHUTCS Ha
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Puc. 13

KaTyllKe, CIOCOGHOH BpallaThcsi BOKPYT BepTHKAJIbHOH OCH
Ha BepXHeM KoHUe WitatuBa (puc. 13). Ha karyluky HamaThl-
BalOT HHUTb, NMepeGpolueHHyI0 uepe3 6JIOK, K CBOGOJHOMY KOH-
1y KOTOpoil mojBeluBaioT rpys. Ha o6on MesoM HaHOCAT MeT-
Ky M H3MepsIoT BpeMs TPOXOXJEHHUS ee MexJAy BepTH-
KaJbHHIMH CTEPKHSIMH LUTATHBOB, NOCTaBJEHHBIX BO3je 00012
Ha paBHBHIX paccTosiHuAX. ONBIT MOBTOPSIOT, H3Mepss IpoMe-
KYTKH BPEMEHH NPOXOKACHHS METKH MeXIy BTOPBHIM H TPETHM
IUTATHBAMH, a TaK:Ke BpeMs IPOXOXKAEHUS METKOH paccTos-
: 1151 IOJIHOTO 060pOoTa.

OnbiT onATh HOBTOPSIOT,
oTMeyass Ha CTOJe TOYKH, CO-
OTBETCTBYIOLHE HAXOXK/EHHIO
MeTKH Ha o0oze uepes omnpe-
Jle/leHHble paBHble MPOMEXYT-
KH BPEMEeHH ero BpalleHHs.
PesyjbraThl 3aliCbiBAlOT B

jl Ta6auly, 1O aHaJH3y KOTO-

pbIX JeJaloT BHIBOJ.
¥YckopeHHe npu  Bpaua-
TeJbHOM JBHXKEHHH TBEPAOro
l// teaa. Kak mokasanu BeHrep-
N CKHE YYHTeNs, AJIs yyalluxcs
Puc. 14 BOCbMbIX KJIaCCOB BIIOJIHE JO-
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CTymeH MarepHasJ O BpallaTelbHOM JBUXKEHHH TBepJOro resa
BOKDYT HEMOJBHXKHOH OCH. DTOT MaTepHa/l H3yyaercs Ha OCHO-
Be OIBITA, CXeMa KOTOpOro TipHBejeHa Ha puc. 14. Ycranasuiu-
BalOT, YTO YroJl [OBOPOTAa TBEPAOrO Teja MPONOPLHOHAJEH
KBaJpaTy BPeMEHH IBHXKEHHS MO OKPYXKHOCTH a=kt2. VYcra-
HOBHB 3TO COOTHOILUEHHE, MOJNY4aloT BbIpaxKeHHe [J1s1 MTHOBEH-

HOH YIJIOBOH CKOpPOCTH pPaBHOYCKOPEHHOrO BpallaTeJlbHOro
Aa k({4+At)2 — k2
IBHXKEHHSA: o = = = 2kt + kAL, ecau

I At
At—0, © = 2kt.
Ilanee BBOAUTCA NMOHSATHE M JOKA3LIBAETCH IMOCTOSHCTBO YI-

Aw

JIOBOT'O YCKOpPEHHS B PAa3HbIX TOUKAX OKPYXKHOCTH!: ﬁ == At ==

2k (1 AL) — 2kt 2kt++2kAt — 2kt
At - At

= 2k.
p
Onpenenus kb = 5 » HAXOJHM 3HAueHHe yIJa MOBOPOTa yepes

B
yIJIOBOE YCKOPEHHe H BpeMs BpallleHHs a = —-£%.

ITpu 5TOM MOXHO BBECTH NMOHSITHE TaHTeHUHAJbHOIO YCKO-
PeHHsl KaK BeJMYHHBI, XapaKTepH3ylolleH H3MeHeHHe JHHeH-
HOH CKOpOCTH 3a €JIMHHIYy BpeMeHH, H BBIBeCTH (opMysy BHI-

Av Vg — U rwg — ray
YHCJIEHUSI ero 3HadyeHusl: a = i AL =. I
Aw
=TI HIH a = rf}.

Bpawmaloumuii MOMEHT M JHeprus Bpaulalollerocsd Tenaa.
B yue6uuke mo ¢usuxe masa III knacca rum-
Ha3UH NOHATHe BpalLlaloler0 MOMEHTa CHJIbI
M BBoauTCs KaK (U3HUecKas BeJHUHHA, 0ByC-
JIOB/JIHBAOIasi NPHOOpEeTeHHe TeJIOM YIJIOBOTO
yckopenust B. Ha ocHoBauuu ombita ¢ Koge-
COM, BpallalollUMCA MNOJ AeHCTBHEM Trpyaa,
MOJBEIIEHHOr0 K pasMaThiBalolieHcs HHUTH
(puc. 15), Aunamom;;rp JI0Ka3bIBA€T MOCTOSIH-

CTBO cooOTiolIeHHs —— == 0 = const. 3asHcu-

p

i MOCTb YIJIOBOTO YCKOPEHHs OT Bpauialoulero
MOMEHTa CHJ BbIpaxaercsd rpadukoM, H3o06-
paxkeHHBIM Ha puc. 16. Benuuuny 6 HaswiBaem

Puc. 15 MOMEHTOM HHepLHH Bpallaiollerocs tesaa. Bhl-
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paxenne M = 0f, ananoruuHoe pgA
BTOpOoMYy 3akoHy HrioToHa, Hash-
BAalOT OCHOBHEIM 3aKOHOM Bpallla-
TeJIbHOTO ABHKeHUs. IIpuMensiercs
9TOT 3aKOH MJIs aHaJu3a JHHAMHU-
YeCKHX YCJIOBHii paBHOMEPHOTO H
paBHONEpPeMeHHOro BpalllaTeJIbHOrO
JBHIKEHHS.

Bpamaromieecss BOKPYr OCH Te-
J10 06JiafiaeT cNOCOGHOCTBIO BHINOJ-
HATb paboTy, TO ecThb o6Jgajzaer
KHHETHYECKOH 3HeprHeil: Puc. 16

M

W,<=% my? = %mr%% rie v =
= r®, a ¥ — pacCTOSTHHe MaTepHaJbHOM TOYKH OT LeHTpa Bpa-
[EHHUS.

CpaBHHMBasi BpalllaTeJbHOE H MOCTYNMAaTelbHOe [ABHKEHHS,
JIETKO yGequTbCSl B TOM, 4TO CKOPOCTH COOTBETCTBYET YIJIO-
Basi CKOPOCTb, a Macce — MOMEHT HHEpUHH.

Hcxons u3 toro, yto Macca XapakTepH3yeT HHEPTHOCTb Te-
J1a, IPOU3BejieHHe Mr? HasbIBaeTcsl MoMeHTOM HHepuuu 0. Tor-
Jla 3Heprusi Bpallalollerocs teja (Kak cyMMa sHeprui BceX

ero To4yek) 3amuceiBaercs: W = —2—60)2.

Hnsi toro, 4To6bl yyaliHecs YCBOMJIH OTAeJNbHBE NOHSATHS,
caenyer cpaBHUTh (TaGJ. 8) BeJIMYHHBI H NMapaMeTphl IOCTY-
IaTeJTbHOTO U BPallaTeJNbHBIX ABHXKEHHH.

9. U3yueHne xonebGarenbHOro ABMIKEHMS

CxopocTh u yckopenne koJeGmaoumeiica Touku. ITocae Bb-
BOZa (OpPMYJbl CMelIeHHs KOJeOJIOErocss Teja BellepcKHe
METOLHCTH, UCXOAS H3 ONpejeseHHs ero CKOPOCTH Kai CTHO-
LIeHHS BEeJHYHHBI CMEILIeHUs KO BPEMeHH, Ha MNPOTAXKEHUH KO-
TOPOrO OHO COBEPILUEHO TeJNOM, NpeaJaraiT caedyollHi BHBOX

Ax Av
[46, c. 67]: v = ——; ¥ COOTBETCTBEHHO: @ = ——.
At At

[Tonaraior, 4T0 B MOMEHT BpeMeHH f{j={— Af cMellleHue

x; = Asino(f{ — Af), a B MOMEeHT BpeMeHH f, = t + Af Gyzer:
. S—S§1

Xy =Asino(t+Al), rae t) <t <ty Torra v =—"—"—=
22—

Asino (t+At)—Asin e (f—Af) . -
= oYY, » MOCKOJBKY to—t;=1+At — ({—

— Af) =t + At —t + At = 2AL




[Mosacrasasis B GopMyJy 3HAUEHHS CYMMHl H Pa3HOCTH 3THX YF-
sin oAt
JI0B, nosiyyaior: v = A cos of — YR

Ipu manbix 3HaueHUsIX Af MOXKHO 3amHcaTh, UTO Sin WA~
sin 0A¢

At

JeJIeHHe CKOPOCTH KoJieGjomierocss Tejna B JIOO0H MOMEHT
BpeMeHu: v = oA sin of.
AHasnoruyHO 3TOMY ydalllyecs CaMOCTOSITENbHO BHIBOZAT (hop-
MYJy ycKopenus; a = — w24 sin of.

Caenyer takke naTh aHanus atux ¢opmyn. Tak, maasa cay-
yasi cos 0! = 1 3HayeHHe CKOPOCTH KoJeOroleficss TOUKH MakK-

& oAt u Torja: ~ . Takum o6pa3om, NONyUaIOT ONpe-

CHMAJIbHO® |Umax| = Ao, a mpu cos of = 0 u ckopocts v = 0.
Ilpu sin of =1 umeer MaKcHMaJbHOEe 3HAUeHHE YCKOpEHHe
|@max| = A 02, npu sin o = 0 u yckopenue a = 0.

dueprus Kojebawomerocs reaa. Beanuuny sHepruu Konel-
JIOLIEroCsi TeJla Ha NpHMepe NPYKHMHHOIO MasiTHHKa BeHrep-
CKHe MeTOJHCTH ompejensiiorT (46, c. 72), ucxons U3 onpexesne-

| S
Husi paGoThl, BHIMOMHSEMOR cHJoit ynpyrocTH: Wygp = —z-kxz,
! .
npu ¥ = A umeem Wy, = > kA2, 3T0 M ecTb NOJHAS SHEPTHS

TeJa B MOJIOXKEHHH €r0 MaKCHMaJbHOro oTKaoHeHHs. [Tpu mpo-
XOXIECHHH Tejla Yepes TOUKY PABHOBeCHs, eC/IH KHHeTHUeCKas
SHeprusi MaKCHMaJibHasi, ynpyras sHeprus! pasHa uymwo. Ha

1
ocHOoBe 3akoHa coxpaHeHuss Wyy, = Wy, 1O ecTb —2-kA2 =

1
-;-mvg, rjxe vo— MTHOBE€HHAasl CKOPOCTb B MOMEHT paBHOBECHS.

1
B n1060M mMOJIOXKEHUH X TOJIHAsE 3Heprus OyHer Tkx’-l—

1 1
+5 my? = -— kA2, rie v — CKOpPOCTb TeNla B TOUKE X.

Isisi ycnelHOro ¥ CO3HaTeNbHOTO pelleHHs HEKOTOPHIX 3a-
Jay y4auluMcsl BaXKHO YCTaHOBHTb (DVHKIHOHAJBHYIO 3aBHCH-
MOCTb MEX/Y IOTelILHaJbHOH 3HePTHel H CMellleHHeM MaTepH-

. 1
anpHo#l Touku. Ilo mapaGose (puc. 17) Wy(x) = —2kx2 JIer-

KO OTNpenessieTcsl KUHeTHYeCKas H MOTeHIHa bHasi SHePrHs AJs
M1060ro cMellleHUs1 NpH 3ajJaHHOM cyMMapHO# sHepruu W,

! B yue6uukax ¢usuku nas 1T knacca rHEMHAasHH HCHOJIb3YyeTcs MOHS-
Tite ynpyroit suepruu [39, c. 73].
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Mepuon, xoneGarennHo-
ro psuxenus. Ha ochose
ONbITA C NPYXKUHHBIM Ma-
SITHHKOM  YCTaHaBJIUBAIOT
TaKHe COOTHOILIEHHS:

1) Ty :To:Ts=7VYmy :VYma: Walxo)
:'V;z; u
71 Walxg)
2 T,:Ty: T3 = Tk

Xg

—]—— —l— Puc. 17
ZV'k_z‘ZV?;‘,. TO €CThb

m
ycTraHaBJauBaloT, y1o T ~ t
Haunee B yueGuuke 111 knacca rumuasuu [39, c. 76] cpaBHu-
BalOTCsl ONBITHBEIE AaHHBle ¢ (OPMY/IOH BBHIYHCJEHHS NepHOAA
KoJieGaHui PYKUHHOTO MasiTHHKA, KOTOPYIO TOJIYYAIOT BBIYHC-
JIEHHEM, HCXOJISl 3 PaHee H3BECTHBIX COOTHOLIEHHH: F=—kx=

4n m
= — mw?2x; orcioja: k = mo? = m—g, W T =2n V—;..
B s1oM Xe yueGHuKe [46, ¢. 78] Ha ocHOBe aHa/MH3a OMBITA
C MaTeMaTHYeCKHM MasaTHHKOM (puc. 18) BuiBoautcst dopmyna
llepuoja MareMaTHieckoro masatiuka. Cuna, nefictBylouiasi Ha

[ /-

Puc. 18 Puc. 19



MasTIHK, Bhlpaxkaercs dpopMylioft F = mgsina, npn a << 5°

N
MOKHO 3amucaTh: sia &~ o HiH o = —. Taxum oGpasom,

mg

N
= —mg — = — — %. Ilockosbky F = —kx, T0o U3 cpaBHe-

o mg
HHSI TIOCJIEIHHX [BYX ypaBHEHHUI MOyYaloT: k = - - Hcnosb-

3ysi H3BeCTHYI0 GOpMYJy MepHO/a H NOJCTaBJIAs 3HaUeHHe & 1715
1
MaTeMaTHYeCKOTo MasiTHHKa, nosyuator: T = 25 e

10. leMoHCTPaUMsA pacnpocTpaHeHUs BONHOBOroO
ABMXXEHMS B BO3pyXxe

B yueGuuke masi III kaacca rumHasuu [39, c. 86] omucaHa
creaymooulass geMoHcTpauus (puc. 19) Ajs BHISIBIEHHS pacnpo-
CTpaHeHHs BOJHHL. B gByx KOHCepBHHIX 6aHKax OJHHaKOBOTO
JMaMeTpa yHaJsioT KPHIUKH U AHO. MecTa Kphillek o6enx 6a-
HOK 3aKpBHIBAIOT NMepraMeHTHOH Oymarofi M kjaaaytr OaHKU Ha
OIlpe/leIeHHOM PAacCTOSIHHH OTKPBITOH CTOPOHOH JpYr NPOTHB
apyra. K onnoit 6aHke B Jierkoe CONPHKOCHOBEeHHe ¢ mepra-
MEHTOM TMOJHOCAT NOJABELUeHHBIH Ha HHTH, YKpeIlJIeHHOH Ha
IITAaTHBE, IIAPHK AJIsi HACTOJBHOrO TEHHHCA, ¥YJapss cjerka
500HHTOBOH MAaJIOUKOH HWJIU JIHHEHKOH Mo mepraMeHTHOH Gyma-
re Ha BTOpO# GaHKe, HaGJIOJAIOT OTKJIOHEHHs IIapHka oT Oy-
MaxKHOH KPBIIKH NepBOH GaHKH.

11. Tpacdmueckan MHTEpPNpPeTauMa SKCNEPHMEHTANbHBIX
AAHHBIX MPH BLIBOAE BTOPOroO 3aKOHa AMHAMMKM

H3yuyenne Broporo 3akoHa AMHAMHKH B BEHIepCKHX yuel-
HHKaX HauyHHaercs C JeMOHCTpalHu cjelylolllero ONbITa: ABA
Llapuka 43 pasHbIX MaTepPHAJIOB (LepeBSHHBIH M KeJe3HbIi),
C OJMHAKOBLIMHM PaJHyCaMH NPHUBOASATCS B ABHXKEHHe OJHOH U
TOH 3Ke CHJION.

Ananuznpysi u obobmasi HabaofaeMble SIBJIEHHS, AeNAIOT
BHIBOJL, @ 3aTeM INpOBepSAIOT MX /JeMOHCTPaUHed JBHKeHHS
lapuKa BHH3 M BBepX IO HAKJOHHOH MJOCKOCTH.

YuyeHMKaM IpejJjaraloT Nnocjie JeMOHCTPalHH ONHITa H300-
pa3sdThb ABHXKEHHe IIapHKa Ha DHCYHKe M yKasaTb HalpaBbJje-
HHe paBHOAEHACTBYIONlEH CHJILI, IepeMellleHHe, COOTHOLIEHHe
MEeXJAY CKOPOCTSIMH B pas3Hble MOMEHTHI Bpe€MEeHH [BHKeEHHf,
a TaKke ONMpeNeNHTb HamnpaB/eHHe YCKOpeHHs. AHaJu3upys
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vp>v;  a>0 vy<vy; a<0
Puc. 20 Pue. 21

pucyHku (puc. 20, 21), yvalllmecs €aMOCTOSITEIbHO [1enaloT
BbIBOJIbI:

a) TeNo IBHXKETCS PaBHOYCKODEHHO, eCcJH HalpaBleHHe
paBHOAEHCTBYIOLLEH CHUJIBl, KOTOpas AeHCTBYeT Ha TeJO, COB-
najaeTr ¢ HalnpaBjieHHeM NepeMelleHHS HJIH BEKTODOM CKOpO-
ctu (puc. 20). Yuurtesp noguepKHBaeT, UTO eCJIH HalpaBJeHHe,
3HaYeHHEe W 3HAK PaBHOJAEHCTBYIOLLEH CHJIBI BCe BpeMs NMOCTO-
SIHHBI, JABHXeHHe Tesa OyleT PaBHOYCKODEHHBIM;

- 6) Tes0 IBHXKETCsi paBHO3aMEJJeHHO, eCJH HalpaBJeHHe
paBHOJEHCTBYIOLIEH CHJB, KOTOpas aeHCTByeT Ha TesO, NpO-
THBOTIOJIOXKHO HAaNpPaBJIEHHIO NepeMelleHHs] HJIH BEKTOPY CKO-
poctu (pHc. 21).

OG6Gbenunsis 3T ABa BBHIBOJAA, YYHTENb IOABOJHUT YdallHX-
Cfl K CO3HaTeJbHOMY NOHHMAaHHMIO YCJOBHH paBHONEepeMeHHO-
IO JBHKeHHS.

ITpu wm3y4yeHHH BTOpOro 3aKOHa AMHAMHKH NPOBOAAT 3KC-
NepHMEHT MO YCTAHOBJEHHIO (YHKUHMOHAJbHOH 3aBHCHMOCTH
MeX/Jy CHJIOH, Maccoif H ycKkopeHHeM (YCTaHOBKU AJISI IIPOBe-
JleHHsT TaKHX 3KCIEePHMEHTOB LIHPOKO M3BECTHH — MalllMHa
AtByna, npubop I'masbipuna u gp.).

BeiBog BTOpOro 3akoHa B BeHrepckoM yueGHHKe [38,
c. 153] nposoautcs B ABa srana. CHavyajla ycTaHaBJIHBaercs
3aBHCHMOCTb YCKOpEHHS Tesla OT JefCTBYIOLIeHl Ha HEro CHJIHI,
To ectb a=@(F) mpu m=const. Ha ocHOBe moOJyYeHHHIX
JaHHBIX /sl BHIOpAaHHBIX 3HAYeHHH CHJIBI M PaCYHTAHHBIX CO-
OTBETCTBYIOLUIHX HM 3HA4YeHHN YCKOpDEHHS CTPOHTCA TpadHuk
(puc. 22). 3areM ycTaHaBJIMBAETCS 3aBHCHMOCTb YCKOPEHHS
OT Macchl TeJ NpPH MOCTOSTHHOH JeficTByIOUlefi Ha HHX CHJIHI,
TO ecTb a=f(m), npu F=const, a Takxke cTpouTcs rpaduk
(puc. 23). Ilo moayueHHBIM rpadHKaM yyauiuecs CamoCTOs-
TeJIbHO YCTAHABJIHBAIOT NpPSIMYIO NPOMOPUUOHAJNBHYIO 3aBHCH-
MOCTb NPHOOPETEHHOrO TEeJNIOM YCKOPEeHHsI OT AeHCTBYIOILel Ha
Hero CHJbl B NepBOM cJydae H oOpaTHO NPONOPLHOHAJBHYIO
3aBHCHMOCTh YCKODEHHSl Tejla OT €ro Macchl BO BTOPOM.
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Puc. 22 Puc. 23

Toabko mocJie 3TOrO yuauuecsi JaiyT OCMEHICJIeHHHH, npa-
BUJIbHBIA OTBET, NOYEMY XKeJIe3HbIH M JAepeBSHHBIH IIApHKH, ¥
KOTODHIX paJHyCchl OAHHAKOBHI, NMOJX AEHCTBHEM OJHOH H TOH
JKe CHJIBI IPOXOJSAT pa3jHyHble PacCTOSTHUS.

CHHTe3Hpysl pe3y/nbTaThl OGeMX 3aBHCHMOCTEH, NOJY4YaloT
aHaJUTHYeCcKOe BhIpaxKeHHe BToporo 3akoHa Hblorona. Iloc-
Jie 3TOro elle pas obpallaloT BHUMaHHe ydallHXcs Ha TO, YTO
YCKOpeHHe sBJsieTcss (PyHKUHeH, KOTOpas 3aBHCHT OT MaccChl
Tesa U JeHCTBYIOLLell Ha Hero cujel (puc. 22, 23).

Hanee B yue6HHKax oObsCHseTCS, 4TO BTOPOH 3aKOH AHHA-
MHKH BHINIOJIHSIETCS] TOJNBKO B MHEpLHAJbHOH cHCTEMe OTcye-
ta. Ecain B Kako#i-HHOYyAb cHCTeMe OTcYeTa 3aKOH HHEPUHH He
BBHINIOJIHSIETCH, 5TO 3HAYHT, YTO TEJO MOKET IIOJYYHTb YCKOpe-
HHMe H B TOM cJyyae, KOrZa Ha Hero He JeHCTBYIOT ApyrHe Tesa

HJIH KOTJ1a MX JNefCTBHA KOMIIEHCHPYIOTCH, TO €CTH B PaBeHCTBe
F
a=—, a% 0, xorga F = 0. IT0 sBHOEe NPOTHBOpPEUHE CBH-

AETENAbCTBYET O HENPpHUMEHHMOCTH BTOPOro 3aKOHAa Heiorona
B HeHHepUHAJNbHBIX CHCTEMAaX OTCUEeTa.

12. [leMoHcTpaums aBneHMa Amgpdysnm

SIBnenne nuddysun B rasax JgeMoHCTpHpyercs: (puc. 24)
€ NMOMOIIBIO ABYX CTEKJSIHHBIX CTAKaHOB C NPHTEPTHIMH BepX-
HUMH Kpasmu. [LJs 3TOro HanoJHEHHBIH BO3JIYXOM CTaKaH
3aTArMBAIOT LeNN0(aHOBOH NMJEHKOH H HaKpHIBAlOT JpYrUM
CTaKaHOM, IIpeJABapHTEJIBHO HaNOJHEHHBIM BOXOpojaoM. Uepes
HEKOTOpOe BpeMsl IJieHKa oOpasyeT BHIIYKJIOCTb, KOTOpas cO
BpeMeHeM Hcye3aet [46, c. 192].

SIBnende auddy3uu B KHIKOCTX HEMOHCTPHPYIOT Tak.
B cocyn (puc. 25) HanuBalOT BOAY, NOMEILAIOT TyJa CTEKJIAH-
Hylo TPyOKy C AHOM H3 LieJuiopaHOBOH NyeHKH. Uepe3 OTKpHI-
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IIL'Illl

Puc. 24 Puc. 25

TLIl KOHeIl B TPYGKy HaJMBAIOT BOAY, MOAKPALIEHHYIO YEpHH-
aaMu. Yepe3a HekoTOopoe BpeMs HaG/IOJAIOT OKPALIHBAHHE
BOAHI B cocyne [39, c. 192].

13. JleMOHCTPaLMA KUHETHUECKOH Mofenu ra3a,
3aKoHa lMackana u apxMMeioBOH cunbl ANsl Fa3oB

IIpn n3yueHHM NMOHATHS JaBJEHHsS B rasax BEHTepPCKHe Me-
TOAUCTHl PEKOMEHAYIOT [IEeMOHCTPHPOBATh pa3fyBaHHE pe3H-
HOBOTO LIapHKa B 6€3BO3AYLIHOM MPOCTPAHCTBE MOJ, CTEKJSH-
HBIM  KOJIAKOM, COeIMHEHHHIM C BO3AYIIHBIM HAaCOCOM.
C nenpio GOpMHPOBAHHS NOHATHA KHHETHYECKOH MOMENH Tra-
3a CJleayeT ellle JAEMOHCTPHPOBAThH ONBIT (puc. 26) majxeHus
MeTa/lJINYeCKHX WIApPHKOB Ha BHINYKJYI0O DPE3HHOBYIO IOBEpX-
HOCTb, YPABHOBEIIEHHYI0 Ha OJAHOM H3 IleY PBLIYaXKHBIX BECOB
[39, c. 212].

ITepemaua paBieHus rasamu Ge3 M3MeHEHHsi BO BCeX Ha-
NpaBJeHHAX IeMOHCTPHPYETCS
Ha ycTaHoBKe (pHC. 27), KOTO-
pasi peAcTaBiseT COO0H CTeK-
JMAHHBIH LUHAHHIPHUECKHH CO-
CyA ¢ natpyOkaMH Ha pa3HOH
BLICOTe AJ1s1 IOJCOeJHHEeHHS
AKHIKOCTHBIX MaHOMEeTpOB.
Bepx cocyna mnpu moicoenu-
HEeHHBIX MaHOMeTpax 3aBfi3Hl-
BAIOT Pe3HHOBOH MeMOpaHOM.
o o° IIpH 3TOM KMAKOCTH B KOJje-
222 pzzzzzZ27% HaX OO0OUX MaHOMETPOB yCTa-

Puc. 26 HaBJIMBAETC Ha OJHHAKOBOM
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Puc. 27 Puc. 28

ypoBHe. Bo BpeMs HaxaTHf Ha pe3HHOBYIO MeMOpaHy XHI-
KOCTb B HHX NOJHHMAaeTcs Ha OJHHAKOBHIH ypOBEHb B 3aBHCH-
MOCTH OT Nnporu6a pe3auHOBOH MeMOpaHHL.

JleficTBHe apXHMeNOBOfi CHJIBl Ha Teso, IOMelleHHoe B
ras, IeMOHCTPHPYIOT TakuM o6Gpasom [38, c. 263]. Ha rapen-
K€ C MaHOMeTpOM AJd BO3AylIHOro Hacoca (puc. 28) ycra-
HaBJIHBAIOT PBHIYaXKHBIE BECHl, NOJBECHB HA OJHO H3 MX ILIeY
IIapHK JJIS HACTOJBHOrO TEHHHCAa H YDPaBHOBECHB BeChl Me-
TaJlJIHYecKoll pasHoBecKOoH (cBHHLOBOH apobuukoil). Hakpus
TapeJKky CTEKJASHHBIM KOJMAaKOM, OTKauHBAalOT BO3AYX Haco-
com KomoBckoro; paBHOBecHe BecOB Hapyllaercs, IIapHK Ha-
CTOJILHOTO TEHHHCA ONmyCKaercs.

OnuHcaHHBIE JEMOHCTPALHH CMOCOOCTBYIOT JyylleMy MOHH-
MaHHIO YYalUlMMHCS KHHETHYECKOH MOJeNH rasa.

14. Ipachuueckan MHTEpnperauus ra3cBbix 3aKOHOB

PaccMoTpeB H3MeHeHHe COCTOSIHHSI ra3a NpPH IOCTOSHHOM
TeMIepaType, HCXOAs H3 IepBOr0 3aKOHa TEPMOJHHAMHKH,
NPHXOJAT K BBIBOAY, UTO IIPH H30TEDPMHUYECKOM INpPOLECCE IOJY-
YEeHHOe HJIH OTHAAHHOEe ra3oM KOJIHYECTBO TEMJIOTHI HOJIHOCTBIO
HIeT Ha BbNONHeHHe paboTel. K 3TOMy BHIBOAY MHpPHXOIAT
nocje KOMMEHTHDOBAHHS CJIeAYIOIUHX IIOJIOXKEHHH Ha OCHOBE
puc. 29.

[TockosbKy NpH H3MEHEHHH COCTOsAHHS rasa npu T=const
BHYTPEHHSS SHEPrHs rasa He H3MeHSETCs, TO eCTb H3MeHeHHe
BHyTpeHHe# sHeprun AU = 0, To ras, paclIHpsACh, BHIIOHA-
er pabory — W, a cxumas ras, HeO6XOAHMO BBHIMNOJHHUTb Ta-
Kyto ke pabory W. Taxum obpasom, AU=Q-+W, no AU=0,
torga Q+W=0. Ha ocuosc mepBoro 3akoHa TepMOAHHaMH-
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KH H3MeHeHHe BHYTpPeHHeH 3Hepruu paBHO HYJIO M IpPH pac-
LIHPEHHH ra3 IOIJIOUIAeT TEeNJo H3 OKpYXKalolle# Cpeibl, Bbl-
noJinss pabory npu pacmupenuun Q=—W. Ilpu cxatuu ras
nepenaeT OKpYXKalollel Cpelie TaAKOe Ke KOJAHUECTBO TEMJIOTHI.

AHaJIOrHUHO paccMaTpHBAIOT NPOLECC H3MEHEHHsS COCTOs-
HHs rasa, Korja nocTosHHbBIE o6veM (puc. 30). (V=const).

Hcxonast U3 TOro, 4to MpH NMOCTOSIHHOM OObEMe H3MeEHseT-
csl BHYTPEHHfi sHeprHs rasa, to ectb AU=Q+4W, W=0,
toria AU=Q, TO ecTb NIpH H30XOpHUECKHX [polLeccax Bce
NOJNyYeHHOe WJIH OTAAHHOE ra3oM KOJHYECTBO TEMJIOTHI H3Me-
HSIET TOJBKO er0 BHYTPEHHIOIO JHEPTHIO.

OnuceiBasi NpoLecc H3MEHEHHsS COCTOSIHHA rasa IpH Io-
CTOSIHHOM JaBJIEHHH OTMeYaloT, YTO NpPH HarpeBaHWUM ras Io-
-JlyyaeT OINpeJlesieHHOe KOJHYECTBO TEIJIOTHl H IIPH 3TOM pac-
wmupsercs, Bumoanas pabory — W, to ectb AU=Q+W,; or-.
Kyia Q=AU — W, orcioga menamT BHBOJA, 4TO B H300apH-
YeCKHX Ipoleccax YacTh NOJYYEHHOTO HJIH OTZAHHOTO Ta3oM
KOJIHYeCTBa TeIIOTHl HJeT Ha H3MeHeHHe ero BHYTPeHHel
9HEPTHH, a 4acTb — Ha BbIMOJHeHHe paborsl (puc. 31).

61



PAV Y W D
\ \ \ \\
\ \ N
v\ \ N
\ \ N N
[} \ N \\
) ’\ \\ 2 So
\ N N 7,
0 2227
v V, v
\
PAV VNN
Vo v
\ \
‘\ \ \\\ AN
\ )
\ \ \\ \\
VR s T~
{ \\T,
\W ST
0 f&\\\\ —‘iz
Y ¥ 2
Puc. 31 Puc. 32

Ilogo6HeiM 06pa3oM paccMaTpuBalOT aauabaTHyecKHi
npouece, TO eCTh IPOleCC M3MEHEeHHs COCTOsiHHA rasa 6e3
TemjooOMeHa, NMpPU KOTOPOM, COIJIaCHO MepBOMY 3aKOHY Tep-
MOJHHAMHKH, BHIIOJHEHHe ra3oM paloThl NPH PpaCUIHPEHHH
Ges Tem1000MeHa COBEpINAETCS 32 CUeT YMEHBIUEHHS ero
BHYTpPeHHell 9HeprHH, M Haob6opoT, NpH ajnHabaTHUYECKOM
CcXKaTuu paboTa, BHINOJHEHHAs BHEIIHHMH CHJIAMH, YBeJHUH-
BaeT BHYTPEHHIOI 3Hepruio rasa (pHc. 32).

15. DemoHcTpayms 3akcHa KynoHa

3akon Kysnona B yue6HuKe dusuku aaa IV knacca rumua-
3un [40, c. 10] BEIBOAHTCH Ha OCHOBE aHa/JH3a JAHHBIX 3KC-
TepHMEHTa, NMPOBEJEHHOr0 Ha YCTaHOBKE, H306paxKeHHOH Ha
puc. 33.

yopyryio HHTb (JIeCKy) C HENOJBHXKHO 3akKpernJelHbM
3epKajibLileM H FOPDH30HTAJbHO Pa3MellleHHBIM JIErKHM CTepK-
HeM H3 [HM3JeKTPHKA HATATMBAIOT BEPTHKAJbHO MEXAy JIBY-
MSl CTEepXKHSIMH, YCTAHOBJEHHEIMH B HHXKHeH H BepxHeH uac-
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TAx wratuBa. Ha oxxoM
KOHIIe TOPH3OHTAJILHOTO
CTepXKHS YKPeIJIAlT Me-
TaJJIMYeCKHI IIapHK, a Ha
gpyroM npotHBoBec. [lpu
HETOABHKHOM IIOJIOXKEHHH
3epKaJiblla Nox OIpejeseH-
HBIM YIJIOM Ha Hero Ha-
ONpaBJadIOT JyY CBeTa, OT-
Meuass Ha 3KpaHe MeCTOHa-
XOXKJEeHHe OTpPaxKeHHOTO
ayda. K 3apsikeHHOMY 1Ia-
PHKY, 3aKpellIeHHOMY Ha
JIU3JEeKTPUUIECKOM CTEpKHE, , =
HOJHOCAT APyroit 3apsxeH- Puc. 33
HBH MAapHK, 3aKpellJeHHbI]

Ha H30JIHPOBAHHOM MojcTaBke. B cienctBue B3anMOAeACTBHSA
3apsAXKEeHHbIX LIAPHKOB CTepXKeHb He3HAaYuTeJbHO NOBOpaYHBa-
eTCA M OTPaKeHHbIH 1YY cMelaeTcss Ha sKpPaHe.

M3smeHsis 3apsij MapUKOB H PacCTOSHHe MeXJy HHMH, IpH
OIHOM H TOM XK€ 3apfijile H3MepsSIOT pa3Hble YIJbl MOBOPOTA
CTEepXKHS, UTO IMOKAa3biBaeT 3aBHCHMOCTb CHJIBI B3aHMOJEHCT-
BHS IIADHKOB OT MX 3apfila U PACCTOSHHUSI MEXAY HHMH.

16. MdyHKUMOHANDbHANA 3ABMCHMOCTL HANPSIKEHHUSA
OT CONPOTUBNEHHA U CBA3D
MeXcly HanpAYKEHHEM M CUNCH ToKa

IIpu BuiBojge 3akoHa OMa BeHrepCKHe METOLHCTHI PEKO-
MEHIYIOT yCTaHaBAMBAaTh (PYHKIHOHAJIBHYIO 3aBHCHMOCTb MeXK-
oy (HU3HYeCKHMH BeJHYHHAMH: HampsiXKeHHeM, COINpOTHBJe-
HHEM H CHJIOH TOKa. 3aBHCHMOCTh MeXJy HanpsiKeHHeM H
CONnpoTHBNeHHeM (pHC. 34) MOATBEPXKAAOT CJAeNYIOIHM OIbI-
toM (puc. 35). BbICOKOOMHBIA TMPOBOAHMK AJIHHOH AB 3aMbl-

HE

R =

Puc. 34 Puc. 35

o — ————
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KaloT Ha HCTOUHHK Hampsukenusa. K toukam A w B nopcoenn-
HAIOT NapaJjJjielbHO HCTOYHHKY NHTaHHA BOJIBTMETpP, NpHuYeM
B TOYKe B coelHHeHMs NPOBOJST yepe3 CKOJIb3SILIHH KOHTAKT.
Korjga moc/ieqHHii HaxXOQUTCS B TOuUKe B, BOJIBTMETpP NMOKAa3H-
BaeT HaNpsKEHHe, paBHOe HANpsiKeHHI0 HCTouHHKa. [lpu
JIBHKEHHH CKOJIB3AIEr0 KOHTAaKTa OT TOYKH B k A ¢ukcHpy-
IOT HECKOJIbKO 3HAYEHUH HalpsKeHHs.

JlenaloT BHIBOJ,.

[Tepen 5THM onbiTOM Liejecoo6pa3HO NPOBECTH ellle OMNBIT,
C NOMOILIBID KOTOPOrO YCTAHABJIHBAETCS CBS3b MEXAYy CHJOH
TOKa M HalpsKeHHeM, MOBTOPAS ero AJjisi IPOBOAHHKOB: XpPOMO-
IIHKeJieBOro AjuHO#i 1 M, xpoMoHukesneBoro — 0,5 M H Kene3-
noro — 0,5 m. Ilpu sTom crposit rpaduku (puc. 36) u menaior

U

BBIBOJL, YTO OTHOIICHHE —~ == const.

17. DlemoHCTpauMs ABMIKEHNS HOHOB B 3NEKTPOAMTAX

[Tpu H3yueHHH TeMBbl «DJEKTPHUECKHH TOK B 3JEKTPOJH-
Tax» BEHrepCKHe METONHCTH MNpOBOAST Takoir onut [40,
c. 82].

B U-o6pasHyio TpyOGKy ¢ YroJbHBIMH 3JIeKTPONAMH, 3a-
NOJIHEHHYIO PacTBOPOM CEPHOH KHCJOThI, 4epe3 KpaH, BHasiH-
HbIH B ee ocHOBaHHe (puc. 37), MOABOAAT pacTBOp GHOXpoMa-
ta MeAH. IIpn moaaue Ha 3JeKTPOAbl NMOCTOSHHOIO Halpszke-
HHSl B TPYOKe C 3JIEKTPONOM, COEJAHHEHHBIM C IOJOXKHTENbHBIM
MOJNIIOCOM HCTOYHHKA HANpsKEHUS, MOSBJSETCS 2KesTas II0J0-
ca, a B ApPYyrofi — CHHAS, 4TO yb6exJaeT yyallHXCSl B JBHXKe-
HUMH TOJIOXKHTeNbHBIX H OTpHLATeJbHBIX HOHOB. Ha ocnose
ONbITa MOXHO ONpPENEeNHTh 3HAK 3apsiia HOHOB MeIH H OHO-
Xpomara.

/,A\

Prc. 36 Pnc. 37
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18. dKcnepuMeHTanbHOe H3yHeHHEe MArHUTHON MHAYKUMM

ITpu u3yyeHHH MAarHHTHOH HHAYKUMH B ONpejeJieHHOl
TOYKe MArHHTHOIO IOJISl BEHrepCKHe MEeTOIHCTbl KHCIOJNB3YIOT
NpOGHLIA pPaMOYHO-3epKaJbHbIH MAarHeTOMETp H COJIEHOHJ C
6ONBIINM KOJHYECTBOM BHTKOB. [IpoGHLIi pPaMOYHO-3epKallb-
HBLIE MarHeTOMeTp H3rOTaBJHBAIOT M3 OJHOBHTKOBOH pPaMKH
NpPOBOJHHKA, KOTOPYIO KECTKO KpensT Ha TOHKOM Jiecke, Ha-
TAHYTOH B BEepTHKaJbHOH IJIOCKOCTH MEXIY ABYMA aepiKarte-
JSMH OOBLIKHOBEHHOro WITaTHBA. YUyThb Bhllle paMKH, Ha 3TOM
JKe Jlecke, B IJIOCKOCTH PaMKH KpelsiT MaJleHbKOe 3epKaJblie.
CosleHOHA, 1O BHTKaM KOTOPOro NPOTEKAaeT NOCTOSIHHEIA TOK,
pasMelnalor Bosse marueroMmerpa (puc. 38) H oTMeuarT Ha
IIKaJe MOJIOXKEeHHe OTPaKeHHOro OT 3epKanblia 3aiuuka. Ta-
KOe IIOJIOXE€HHe PaMKH NPHHHMAIOT 3a HyJeBoe. Pamka Mmar-
HeTOMeTpa NpH MPONMYCKAHHH TOKAa yepe3 Hee NPUHUMAeET APY-
roe mosnoxeHHe. [Ipn aTOM 3aliuMK Ha lIKajge NepeMmellaeTcs.
ITo cmemeHnHio 3aliunka MOXKHO CYAHTb 006 yrie noBopora
paMKH, KOTOpbIfi B CBOI0 Oyepelb 3aBHCHT OT BpallaTeJbHOTO
MOMEHTa, NeHCTBYIOLIEro Ha Hee KakK CJeJCTBHe B3aHMoOJeHcT-
BHSI MAariHTHOTO MOJIi COJIEHOMJA M MAarHHTHOTO NOJS paMKH.
Ha ombiTe ycTaHaBMHBAaIOT, YTO BpallaTeJbHbIH MOMEHT M,
IeficTBYIOLIMA HA PaMKy, 3aBHCHT OT CHJBI TOKA, NpOTeKalo-
Llero B Hel, H OT ee MJIOLIA U,
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Ha ocHoBe H3MmepeHuit
yCTaHABJIHBAIOT:

a) Ecau mnomane pam- | '
KH S NOCTOAHHA, & TOJNBKO : '
H3MeHseTCsl CHJa TOKa B
pamke, To M ~ [.

6) Ecau cuna Toka mo-
CTOSIHHA, @ H3MEHseTCs MIIOo-
maab paMKH B pe3ysibTarte
H3MEHEHHSI ee TeOMEeTpH-
yeckux pasmepos (I, d), To Puc. 39
M~ S. D10 nosBoJsieT che-

JaTh BBIBOJ, YTO B JAHHOH TOUKE IIOJS BpALIAIOIHA MOMEHT
CHJIBI MPSMO NPOTOPIHOHAJEH CHJE TOKa, NPOTEKAKOIEro B
paMKe, H [JIOA 11 3TOH paMKH, TO ecTb: M~ IS.

Takum obpasom, B HaHHOH TOYKe H3y4aeMOro MarHHTHOTO

~b e — -

t

\
P s

nons — = const.

Pasmelass paMKy MarHeroMerpa B APYTHX TOYKax IOJ,
Jerko y6e:K1aloTcsl B TOM, YTO BpallaTeNbHBIHi MOMEHT NPAMO
NPONOPUHOHAJIEH CHJIE TOKA H IJOIAnH pamkH. las pasHbIX

ri

TOYEK II0JsA COOTHOLUEHHE —[? OCTalTCsA TIOCTOAHHBIMH OJ4

KaXJOH U3 HUX U HEPAaBHEIMH MeXAy co6oii. XOT MOMXKHO BHI-
SIBHTh U TaKHe TOUKH IOJf, I'le 9TO COOTHOLIEHUE OJHHAKOBO;
BOT NOYEMY €ro MOXKHO CUHTATh XapaKTEPUCTHKOH MArHHTHO-
ro nojs. Ee Ha3wlBaloT MarHHTHOR MHAYKUHeH H 0003HAYAIOT
. 6ykBoit B.

19. Ipadmk 3aBUCMMOCTH CUNBI TOKA CAMOMHAYKLMMH
OT BPEeMEeHM

[Tpu nsyuennu temnl «Camounaykums» [40, c. 174] uc-
nosnb3yercss rpadHK H3MEeHEHHs TOKa CaMOMHAYKUHH C Teue-
HHEM BpEMeHH NPH 3aMbBIKaHHH H pa3MbIKaHHH UenH (pHC.
39). I'paduueckas uanocTpalHs 3TOH 3aBHCHMOCTH JaeT BO3-
MOXKHOCTb MOKa3aThb CIPaBENJHBOCTb 3aKOHA COXPaHEHHA WU
npeBpalleHHsT SHEPrHH B 3JEKTPOMArHHTHBIX INpoleccax, yc-
TAHOBHTb IHAJIEKTHUECKYIO CBS3b MEXJYy dHeprHefi MarHHTHO-
O H SHeprHel 371eKTPHYECKOro NoJs.

C yBe/JIHYEHHEM CUJBLI TOKA 3HEPTHSl 3JEKTPHUECKOTro IM0Js
TNpeBpalllaeTCss B SHEPTHIO BO3HHKAIOIETO MArHUTHOTO MoOJs, a
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¢ yMeHbllelIHeM — 3HEePrusi MarHHTHOro noJig IpeBpallaeTcs B
cu? L2

2 2

SHEPTHIO 3JIEKTPHUECKOrO, TO €CTh

20. MepemeHHbIH TOK

Ipu usyuenun tembi «IlepeMeHHBII TOK» BEHTepCKHE Me-
TOAHCTBl CUHTAIOT LeNecoo6pasHLIM IPOBEJeHHe ONbiTa IO
BBHIIBJICHHIO IIePEMEHHOr0 HaNpsKeHHsi ¥ Toka B uend. OneiT
3aKJI0YaeTcsl B CHAeAylOlleM: IpPH BpAlleHHH MarHHTHOTO
CTepXKHA MeXAy KaTylikamH (puc. 40) crpenka rajibBaHOMeT-
pa, IPHCOeIMHEHHOTO K KaTyIIKe, OTKJIOHAETC (IePHOXHYECKH)
OT CepeJMHBl LIKAJbl TO B OJHY, TO B APYyryio crtopony. Ilpu
NoJHOM 000OpPOTe MArHHTHOrO CTEPXKHS CTpeJKa rajlbBaHOMeT-
pa ABaXAHl NoNajaeT B HyJeBOE NOJNOXEHHe M [BaXKAbl OT-
KJOHAETCS MAKCHMAaJjbHO, HO B IPOTHBONOJIOXKHbIE CTOPOHBHI.
[TonyuenHoe TakuM 06pa3oM HalpsiKeHHe ABJSETCS NEpeMeH-
HBIM. (DTa ycTaHOBKa, Kak oTMeyaeTcs B yueOuuke [40,
c. 169], mo cyTH, TakkKe MOXKET CJAYXKHTb MOJeJbI0 oaHODAa3-
HOTO reHepaTopa nepeMeHHOro TOKa).

Ins pokazaTesbCTBa MePeMEHHOCTH HanpsiKeHHs M TOKa
B ceTH B yueGHuKe [40, c. 178] omucan Takoi ONBIT.

OnuH U3 NpoBOAHHKOB (pHC. 41), BK/IIOYEHHLIX B UEMNb, ye-
pe3 3JeKTPHUYECKYIO JaMIIOUKy IIOACOeJHHSIOT K Meraj/Hye-
CKOMY JIHCTY, Ha KOTOPOM pa3MellleHa Oyma)KHasi JieHTa, Mpo-
nutaHHass 10-mpOLEHTHBIM BOAHBIM PacTBOPOM HORMCTOTO
Kanus co B30OJTAHHBIM B HeM KpaxmaJsoMm. [pyroit nmposox-
HHK CO@NHHSIOT Yepe3 H3OJILHOHHBIN AepKaTelb C MeTallJH-
YeCKHM OCTpPHeM, IIOCPEeJCTBOM KOTOPOTO 3JIeKTpHUecKas
Iellb NPH KaCaHHH HM K OyMaxHO! JieHTe 3aMBIKaeTCs.

Ecnu ocTpHe nepeMemarts BAosib OyMajXHOH JieHTHl, OHO
«OCTaBJsieT» CleJ B BHIe NYHKTHPHOH sauHMH. Eciu mepeme-

DDA E 0 A OO

Puc. 40 Puc. 41
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_ llellHe OCTPHSl PAaBHO-
MepHOe, TO pasMephl
CBeTJbIX M TEeMHBIX
YYaCTKOB  NYHKTHPHOH
JHHHH OYIYyT paBHHL.

[TosiBneHHe 3TOrO
cnefia OOBACHAIOT sBJle-
HHEM 3JIeKTPOJIH3a, OTMe-
yas, 4TO HOJ BBIJEJsIEeT-
cA NoJ AedCTBHEM TOKa
TOJILKO TOTJA, KOrZa Ha
JBHXKYyIIeMCs ocTpHe Oy-
JeT MOJNOXKHTEeNbHBIH T0-
TeHnuan. Iloueprenue
06yCJIOBNIEHO  HHAHKA-
uHefi Kkpaxmana Ha HOZ.
DTOT ONBIT AaeT BO3MOXK-
[ ) HOCTb OIIPelesIHTh Yac-

TOTY W TepHOJ MOABONH-

Pre. 42 MOTO HanpsixkeHus. B

apyroi  MopHbHKaUHH

IIOCTAHOBKH OIIBIT MOXHO HCIIOJb30BaTh KaK NATYHK BPEMEHH
HCCJIelyeMblX IIPOLECCOB.

B Benrepckux yueGuukax [40, c. 203] npu u3yyenuu mar-
HMTHOTO MOJIA paccMaTPHBAeTCs W Bpallaloueecss MarHHTHOe
nosne. lag Toro, 4to6bl OGBACHHTH 3TO NOHATHE, NEMOHCTPH-
pytor caenyiomuii oneit (puc. 42). IlogkoBooGpasHuii Mar-
HUT MJM [Ba NpPSMBIX MarHHTa 3aKPelJsioT BepPTHKAJAbHO Ha
TOpPH30HTANbHOM CTEPIKHe, KOTOPEl MOXeT Bpamarbecsa. Mex-
Ay TOJIIOCAMH MarHuTa B CTEK/JASHHOM COCYAe Ha OCTpHE pas-
MeIlal0T MarHHTHYI cTpesky. IIpH BpallleHHH MarHUTHBIX
TMOJIIOCOB OHAa BpalllaeTcsi ¢ IIEPHOJIOM, PABHHIM NepHOLY Bpa-
IIeHHs MarHHTa, TO €CTh CHHXPOHHO.

21. BknioueHne aKTMBHOro M HHAYKTMBHOIG
CONpPOTHBACHUH

MocnenoBatenbHoe coeaunenue. IlocnenoBaTennHoe coe-
JIHHEHHUe AKTHBHOTO M HHIYKTHBHOIO CONpPOTUBJIEHHH B yuel-
HHKe ¢GH3uku [40, c. 283] manaraercs Tak: eCJH NOCJIENOBa-
TeJbHO COEAHHHTb AKTHBHOE H HHAYKTHBHOE COINDOTHBJIEHHE
(puc. 43) u nojaTh Ha TakoOf y4aCTOK LeNH NepeMeHHOoe Ha-
npsxenne U, To cuna Toka [, IpOTeKalolllero yepes 3TH COMPO-
THBJIeHHs, Oyaer oauHakoBoil. CoOOTBeTCTByIOLIHE IMaJeHHS
HanpsixeHus o6oznaunm uepes Ugp u Ur. ’
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Oxxaxo noc/1el0BaTCABHO
BKJIIOYEHHAsl B LieNb IIepeMeHHO-
ro TOKa KaTyllKa HHAYKTHBHOCTH
(MHAYKTHBHOE CONpPOTHBJ/IEHHE)
yBEJHYHBAET CONPOTHBJIEHHE Le-
IIH ‘M CABUraeTr ¢ashl MeXAy TO-
KOM U HalpsiKeHHeM.

3rot capur (a3 obosHayaior
yepes ¢ (puc. 44). Hsmepsior
nanpsixkenuss Ug, Up u U. Kak
BHAHO, TIOJIHOE  HampsiXKeHHe
MeHbIle CYMMBI  HalpsIXKeHHH
UpuUL U< IUR|+|ULI~

B CcOOTBETCTBHH C 3THM IOJ-
HOE CONPOTHBJIEHHE TaKXKe MEHb-
lie CYMMBI aKTHBHOTO H HHAYK-
THBHOTO  CONpOTHBJIEHHH Z <
<R+ X, rne Z — noaHoe co-
NPOTHBJIEHHE, KOTOpOe B AaJb-
HelileM OyZeM Ha3bBaTb MHH-
MBIM  CONPOTHBjieHHeM. 3Hasd
HaNpsXKEeHHsS, MOXKHO IOCTPOHTHb
BEeKTOPHYI0 jJHarpamMmy (pHc.
45). Hanpsixenne Ur Ha aKTHB-
HOM comnpoTHBJIeHHH R mno dase
coBnafaer ¢ cuioil toka I. Tlo-
3TOMY BEKTOPBI HANpsKEHUS H
CHJIBL TOKa HMEIT OJHHaKOBOE
HalpaBJieHNe.

Hanpsixenne Up Ha HHAYK-
THBHOM CONPOTUBJIEHHH X ome-
pexkaer TokK Ha 90°. Tlostomy
BEKTOpD, KOTODBLIl COOTBETCTBYET
3TOMY HalpsiXKeHHI0, HeoOXO/H-

UR UL

—0 ~ O—
Puc. 43

-~

Puc. 45

MO HalpaBHTb BBepX NEPIEHAHKYJSPHO K BEKTOpaM Hamnpske-

Hus Ug ¥ cuabl ToKa /.

[To mpaBusy mapassiejorpaMma MOXKHO HafTH BEKTOp MoJI-

HOT'O HanpsiKeHUS, KOTOPbIA paBeH BEKTOPHOH cyMMe UR " UL
IlonHoe Hanpsixenue onpelensiercas Mo teopeme Iludaropa

(puc. 45): U* = U2+ U2

Cuyia Toxa I B o6enx COl'lpOTHBJIeHPIHX OJMHAaKOBAa, MO3TOMY
Ur=1IR; Uy, =1X.; U =1Z; orciona 1222 = PR2-12X2 .
Takum obpasoM, mpH MOC/NeAOBaTeNbHOM COEJHHEHHH aK-

69



L
o

/. el

-
——

A

Puc. 46 Puc. 47

THBHOT'O X HHAYKTHBHOI'O COIlpOTI/lB.HeHHI?I MOJIHOE COMPOTHBJIE-

Hue pasuo: Z = YR?2 4+ X2 niu Z = YR*+ (oL)2

3Hasi aKTHBHOe H HMHAYKTHBHOE CONPOTHUBJEHHS, MOXKHO IO-
CTPOHTb BEKTOPHYIO JHarpaMMy NOJHOrO (MHHMOTO) COIMpO-
tuBjenus (puc. 46). M3 pucynka Buano, 4to Korpa mocieno-
BaTeJIbHO C AKTHBHBIM COIPOTHUBJIEHHEM BKJ/IOUEHO HHAYKTHB-

HO€, TO TOK IO (pase orcraer MeHbiue yeM Ha 90°. OrcraBanue
R

1o (ase Onpefe/seTcs U3 COOTHOWIEHHS: COS @ = ——.

Ecau R=0, o cosp =0 u ¢ = 90° TO ecTb OTCTaBaHHE
no ¢ase mMoxer ObiThb paBHbIM 90° TONBKO TOTAAa, KOrja ak-
THBHOE COMpPOTHBJIEHHE PaBHO HY/MIO (HJH OYeHb OJIH3KO K
HYJII0).

ITH pacCyXKJAeHHS CJefyeT NMOATBEPAHTb SKCIEPHMEHTOM,
napaJjieJhHO BBECTH IOHATHS H JAaTh BbIBOJ HHAYKTHBHOTO
conpotuBaenus. [Ipn aToM nenecoo6pasHo BhiBecTH (GOpMYJIy
yCTaHOBJIeHHeM (YHKIHOHAJNBHBIX 3aBHCHMOCTefi MexAy ¢u-
3HYECKHMH BEJHYHHAMH, HAa OCHOBE De3yJbTaTOB (PH3UYECTKO-
o SKCIePHMEHTA.

JleMOHCTPHPYSl CBeueHHe JJaMNOYKH NPH NMUTAHHU LENH Mo-
CTOSTHHBIM HJIM NepeMeHHbIM TOKOM (pHC. 47), yuauiuxcs y6ex-
JaloT, 4TO JIaMMoyKa OyfeT CBETHTbCS sipye NMPH NMOCTOSTHHOM
Toke. Ha ocHOBaHHH 3TOro onbiTa BeHrepCKHe AHAAKTHI MPHXO-
JAAT K BBIBOAY, YTO €C/JIH B [eNb, BKJIOYAIOLLYI0 KaTyLIKy C
CepAeYHUKCM, IOABECTH IIepEeMeHHBIH TOK, CHJIa TOKa B LEIH
craner MeHbllle. Mcxoast H3 3TOro, yueHHKH JAeJaloT BHIBOJ, YTO
Npu MepeMeHHOM TOKe CONpPOTHBJIEHHE B LeNH CTajo GoJblie,
yeM npu nocrosinHoM [40, c. 183)]. Ilpuunna BO3HHKHOBeHHS
A00aBOYHOTO CONPOTHBJAEHUS — siBlIeHHe caMoHHAyKuuu, Co-
NPOTHBJIEHHE, BbI3BAHHOE 3THM SIBJEHHEM, Ha3blBaeTCss HHAYK-
THBHBIM CONPOTHBJIEHHEM U 06o3Hauaercs yepes Xr. MeHsist no-
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JIOKE€HHE 3aMBIKaIOUIero MarHuT-

HYIO IeNb CepAeYHHKa, yCTaHaB- f® 5'_
—

JHMBAIOT, YTO €CJH IOJHOCTHIO
3aMKHYTh CEpAEYHHK, JIaMIIOYKa 1
CBeTUTCH cyabee NpH MepeMeH- ‘——®—0’En£|-——0
HOM Toke. Bkiiouass B 3Ty uemnb
IoOYepeHO KaTyIIKH pa3IUYHOH
HHAYKTHBHOCTH € OJHHaKOBBIM
OMHYECKHM CONPOTHBJIEHHEM, 00-
HapyXUBAIOT, YTO ueM Ooblle
HHAYKTHBHOCTb KaTYIUIKH, TEM MeHblle CHIa ToKa B HenH. [1pu-
XOZAT K BBIBOAY O IIPSMOH IpPONOPIHOHAJbHOCTH BeJHYUH
XL ul.

Hanee 06bACHAIOT 3aBUCHMOCTb HHAYKTHBHOTO COTPOTHBIIE-
HHS OT YacToThl. Ec/iM yacToTa paBHa HYJIO, HHAYKTHBHOE CO-
IPOTHBJIEHUE TaKXKe paBHO Hyuio. Ecnu yBennuuBarh 4actomy,
yBenuunBaetrcs u Xr. Kak u3BecTHo, @ U X7 — TMpsAMO npoIop-
uHOoHasbHble BenuuuHb. CaenoBaresbHo: Xy =wnL. DTa 3aBuCH-
MOCTb IpelcTaBiasieT cobofi GopMyJy HHAYKTHBHOIO COTNPOTHB-
Jgenus. Ha omnmiTe, Hcnosnb3ys B KaueCcTBe HCTOYHHKA TOKa Te-
nedOHHBI HHAYKTOpP, o6bsicHstorT casur das mexay U u I.
Jlamnouku 3aropalorcsi B pa3Hoe Bpems (puc. 48). Jlamnouka,
BKJIIOUEHHas yepe3 KATYIIKY C CepLeYHHKOM, 3aropaercd I03-
Ke. 3HAYHUT, TOK, UAYIIHH Yepe3 KaTYIUKy, oTcTaerT no ¢ase or
HanpsKeHHs (cM. pHC. 44).

JoKa3HBalOT yueHHKaM, UTO IOCJAeI0BATENbHO BKIIOUEHHAS
KaTylllka CaMOHHAYKUMH B IelH NepeMeHHOro TOKa Hrpaer
JIBOSIKYIO POJIb:

a) yBeJIMUHBaET CONPOTHBJ/IEHHE LIeTH;

6) NMPHBOAUT K CABUIY (hasbl MeXJAy CHJIOH TOKa W Hamlps-
JKEHHEM.

Mapanaenbnoe coennnenne. [TapasienbHoe coennHente ak-
THBHOTO H HHJIYKTHBHOTO COIPOTHBJIEHHH paccMaTpHBaeTcs
BEHIrepCKHMH METOAHCTAMHU CJAeAYIOUIHM 00pa3oM.

Ecau mnapanjesbHO COEIHHHTb aKTHBHOE H HHAYKTHBHOE
compoTuB/aeHHs (puc. 49) M ncmaTh nepeMeHHOe HampsiKe-
Hue U, To cu/a TOKa B aKTHBHOM CONpPOTHBJeHHH Gyler [g,
a B HHAYKTHBHOM — /1. Chna TOKa 10 pasBeTBJIEHHS DaBHA
CyMMe CHJ TOKOB, (hasel KOTOPBIX TIIOC/J€ pa3BeTBJEHHS
pasHble.

Ha BekropHoii inarpamme (puc. 50) sa ocHoBy 6epyTt TO
HanpsxkeHHe, KOTOpoe mo (a3e COBNajaeT ¢ aKTHBHOH COCTaB-
JAI0IeH CHJIBI TOKA, KOTOPAasi ONepeXXaeT HHAYKTHBHYIO COCTaB-~
JAWYI0 cuabl Toka Ha 90°. PesysnpTupylomas cuia Toka 10
pasBeTBJICHHA OTCTAeT OT HaNpsAXKeHHA 1O (ase Ha yroa ¢.

o~ 0
Puc. 48

71



BN L )

Puc. 49 Puc. 50

- U
Kak Buauo us puc. 50, I = Y2+ 12 . Tlockonbky [ = 7

v, U U Uz 02
lr="pilo="—, 107 = R X2
o 1 i 1
TCIOfa = 2 Xz

ITo 370t hopMmyse onpelensOT OJHOE CONPOTHBIEHHE TPH Ta-
paJljieIbHOM cOelHHEHHH aKTHBHOTO H HHAYKTHBHOTO COIIPOTHB-
JICHHH.

22. BKMIOYEHHE AKTHBHOTO M @MKOCTHOrO CONPOTHBREHMIM

Benrepckue Meroauctet [40, c. 289] pekomenayloT: nmpexae
YyeM NEMOHCTPHPOBAThL ONBIT, HAUEPTHTb HA JOCKE €ro CXeMmy
(puc. 51) u mMOCTaBHTH NMepex ydyalluMHCs TPOGJIEeMHBIH BONPOC:
OymeT Jid TOPeTb 3JeKTpHUecKasi JlaMIouKa IPH BKJIIOUEHHH B
Lenb: a) NMOCTOSHHOTO HanpsixKeHus; 6) nepeMeHHOro Hamps-
KEHHS.

[To nauHoO# cxeMe co6HpalOT 1eMb, HCNOJIb3YS KOHAEHCATOP
nepemenHo#t emkoctH 500 nd® u HeonoBywo sammouky 110 B.
BK/o4aloT MOCTOSIHHOE HaNpsiKeHHe — JaMIloYKa He 3aropa-
eTcsi IpH JI060M IOJIOXKEHHH KOHJAEHcaTopa. BKioualoT mepe-
MEHHOe HalpsiKeHHe — JlaMIoyKa cBeTHTCA. MaMeHss eMKoCTh,
yCcTaHaBJAHBAIOT OGPAaTHO NPONOPUHOHAJIbHYIO 3aBHCHMOCTb
MeX1y eMKOCTbIO KOHJeHcaTopa H CONPOTHB/IEHHEM LENH Iepe-
MEHHOTO TOKa.

ITocae sToro nposoast Apyro# onuit (puc, 52). IMocienosa-
TEJbHO BKJIOYAlOT KOHAeHcaTop eMKocThio 10 n® u ammepmerp;
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Puc. 51 Puc. 52

napaJ/yielbHO MM TNOAKJ0YaloT pesncTop. CHauasa BK/IOYAOT
TIOCTOSTHHOE HATNpsiXKeHHe, a IOTOM IIepeMeHHoe.

Ha ocHoBe 3TOro ombiTa yuYeHHKH YCTaHaBJ/HBAOT: 1) npu
BKJIIOYEHHH HCTOYHHKA NOCTOSIHHOTO HaNpPSIXKEHHs CTPeJKa aM-
nepMeTpa OTKJIOHAETCS, a IOTOM yCTaHaBJIHBaeTCs Ha HYJIeBOM
noJjoxkennu. Ecqn moMeHATh moJOCH MCTOYHMKA, CTpeJKa OT-
KJIOHSIeTCs: B OGpPAaTHYIO CTOPOHY C INOCJIEAYIOLHM YCTAHOBJIE-
HHEM Ha HYJeBOe MOJIOXKEeHHEe; 2) NMPH BKJIOYEHHH NepeMeHHOro
HaNpsKEeHHs] aMIepMeTp BCe BpeMsl MOKa3blBaeT HaJlHuHe TO-
Ka B Llend; 3) NpH BKJYEHHH MOCTOSHHOrO HaNpSKEHUS JaM-
MOYKa He CBETHTCH, a NPH TlepeMeHHOM — cBeTHTcs sipko (40,
<. 286].

YueHHKaM mpepsiaraioT o6bACHHTL HabuioaeMoe sBJIEHHE,
Henator BuiBox [40, c¢. 286]: npu BKJIIOUEHHH NOCTOSIHHOTO
HaTPSXKEeHHS TOK B LIeMH TeYyeT TOJIBbKO [0 TOro BPEMEHH, MOKa
3apsixkaercsi KoHAeHcaTop. [IpH nmepeMeHHOM HamnpsiXKeHHH 3a
OJMH IIepHOJ, TOK MeHseT cBoe HampasieHHe. ITox neificTBueM
TIepeMeHHOTO HaMpsKeHHs] MPOHCXOAHT NMepHOAHYecKas 3apsi-
Ka YU paspsAjKa KCHAeHcaTopa. 3HAYyHT, B TeueHHEe OJHOro Ie-
pHOZlla uepe3 JIAMIOYKY TOK TeYeT TO B OJHOM, TO B JpYyrom
HanpaBJsenuH, IIpn u3MeHeHUH eMKOCTH KOHAeHcaTopa, COelHu-
HEHHOTO MOCJef0BaTe/IbHO C JIAMIIOUKOH HaKaJHBaHUS, IPKOCThb
CBeYEeHHs JIAMIIOYKHM H3MeHsieTcs. Ecim eMKOCTh yBEJIHYHTD,
JlaMIlouKa 3aropaercsi sipue. ITO CBHAETEJbCTBYET O TOM, UTO
B pe3yJbTaTe YBeJHYEHHS eMKOCTH YMeHbIIaeTcs COINpo-
TUBJeHHe lend. Takoe CONPOTHBJIEHHe Ha3bIBAIOT €MKOCT-
HbiM. Ero o6osnauator uepes X¢. Takum cOpasom, elie pas yGe-
JKJal0TCd B TOM, YTO €MKOCTHOe CONpOTHBJIeHHe X¢ o6paTHO
MpONOpLUHOHAIBbHO eMKocTH C.

C u3MeHeHHeM YacTOTHl IIEPEMEHHOr'0 TOKa, JJIsi Yero Hce-
nosib3yeTcss AEMOHCTPalMOHHAs JAHHaMOMalluWHa, CBeUeHHe
JaMINOYKH TaKKe Hu3MeHsercs. Ecam yacrora ysennunBaercd,
JlaMIIO4YKa 3aropaercsi fipue. 3HAYHT, eMKOCTHOEe CONPOTHBIE-
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He Takxke o6paTHO MPOMOPLHOHAJIBHO YacTOTe MePEeMEHHOro
ToKa. MHBIMH clloBaMH, €MKOCTHOE CONpPOTHBJIEHHE ONpejels-
1
etcst popmynoit: X¢ = —.
oC

Mocaenosatenbroe coepunenue. [Ipu nocie0BaTeNLHOM CO-
e[HHEeHHUH NajeHHe HaNpsKEHHs Ha KJAeMax KOHAeHcaTopa OT-
craer 1o ¢ase oT cusbl Toka, Hannune atoro casura ¢as Mmexay
Hanpsi>KeHHeM H CHJIOH TOKa YCTaHaBJHBAIOT Ha OCHOBE OIBITA.
Cob6upalor ILenb No cxeme, uzobpakenHodl Ha puc. 53. B nenu
u3 KoHjaeHcaropa C=2000 mx®, AByX saMnoOyeK OT KapMaHHO-
ro ¢oHapHKa ¢ MOMOIIBIO peocTaTa JOCTHralOT OAHHAKOBOM sip-
KOCTH cBeyeHHs o6Geux Jammnoyek. [IpH 3aMbIKaHHH .1eNH
JaMIouyKa I, KOTcpas jpearHpyeT Ha TOK, 3aropaeTcs paHblle,
yeM JIaMIIOYKa 2, pearupymollnas Ha HanpsikeHue. B peaysbrare
3TOTO TOK, NPOXOISIIIHA uepe3 KOHIEHCATOp, OmepexaeTr IO
(dase HanpsixKkeHHe (puc. 54).

IlenaloT BEIBOJ, YTO B LeNH NepeMeHHOro TOKa MocjaenoBa-
TEeJIbHO BKJIIOUYEHHBI KOHJEHCATOp HrpaeT ABOSKYIO poJn [40,
c. 188]:

a) yBeJHYHBaeT CONMPOTHBJIEHHE LelH;

6) NMpHBOAHT K CABHry (a3 MexAy CHJIOH TOKa M HanpsKe-
HHEM.

ITocne sToro pewaloT 3KCHepHMEHTa/IbHYIO 3afayy, Ha OC-
HOBe KOTOpOH BBIBOAAT (pOPMysy HJIsI HOJHOTO CONPOTHBJIEHHS
B Ilel [IepeMEHHOr0 TOKa C AKTHBHBIM H €MKOCTHBIM COIpO-
THBJIEHHSIMH, 2 TaK¥Xe CTPOAT BEKTOPHble AHarpaMMbl Hamps-
JKeHHH U cONmpoTHBAeHHH. st 3TOro HyXkHO cobpaTh LeNb IO
cxeMe, uzoGpaxkeHHoi Ha puc. 55. C = 40 Mx®, R = 100 Om,
U = 220 B. UamepsiloT nanesne HampsixKeHHs Ha aKTHBHOM H
€MKOCTHOM CONpPOTHBJIEHHSIX M oflllee MajeHHe HaNpsIKeHHS B
IeNH, a TakKe cHaIy Toka. Ha ocHOBe H3MepeHHH y6Gexnaemcs,
yto HepaBeHcTBO: U<<|Ur|+|Uc|; Z<R+Xc¢ cnpaBeninso.

3uasi HampsiKeHHe, CTPOAT BEKTOPHYIO JAHarpaMmy (pHC.
56). Ha akTHBHOM COIDOTHBJIEHHH CHJIa TOKa | U Hanpsi:KeHHe
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Ur coBmagaioT no ¢ase, oHH HaxXONATCS B OAHHAKOBOH (hase
(BexTOpH 3THX BesqUuMH mapasienbHbl). Hanpsakenue Ug oT-
craer or Toka Ha 90°. Ilosromy BekTOp, M306pazKalolKil Ha-
npsiKkeane Uc Ha KOHJEeHCAaTOpe, HAHOCHM H3 TOH XKe TOYKH
BHH3, MepleHIHKyIsApHO K BekTopy Ur M cuie Toka /. Ilo mpa-
BHJIy IapaJjiieJJorpaMMa HaxoAsAT NOJIHOe HanpsKeHHe, siBJAIO-

lieecss reomerpuueckoii (BekTopHo#) cymmoii Ur u Uec. Iloa-
HOe HalpsKeHHe H3-3a II0C/JEJOBATeJbHO BKJIOYEHHOIO €M-
KOCTHOTO CONpOTHBJIeHHST o6pasyeT yroa ¢ c cHaoi Toka /.
[Tonnoe nHampsixkenue U ompepensiercss no teopeme ITudaropa
us puc. 57. U? = U2 + UZ . Cuna 10Ka B 0GOHX COIpPOTHB-

JeHUusiX ofuHakoBasi, n03ToMy Up = IR; Uc = IX¢;, U = 1Z,
Tak KaK ([Z)? = (IR)?+ (IXc)? maxomum: Z =R+ X2 ,

win Z = VR2+ (—:)—C—Y

ITo 3akony OMa BBLIYHCJISIOT CHJIY TOKA:
U U

[=— = —

-I/ ) 1 \2 1 2"
— 2 —_—
R+(mc) VR+( 2:er)
Yron cpBura ONIpefeNsioT H3 BEKTOPHOH AHarpaMMhl
(puc. 56):
R IR R
cos @ = = = ; COS@p = ——..

4 1Z VA Z
HO,Z['-lepKHBHEM, UTO €CJIH aKTHBHO€ CONDOTHBJICEHHE OYEHb
o

MaJeHbKkoe, CABHT (a3 6.IH30K K + 5. Casur ¢a3 paseH
90°
2

NpH YCJIOBHH, ec/iH R DaBHO HYJIO (MAeasbHBI cayuait).
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3Hass eMKOCTHO€ H aKTHBHOE CONDOTHBJIEHHS, MOXHO IIO-
CTPOHTb BEKTODHYI0 JHarpaMmy IIOJIHOTO CONPOTHBJIEHHS
(puc. 57). ’

Mapaaneabnoe coepunenune. [Iyis napasiesbHOro coefuHe-
HHs1 (pHc. 58) aHa/JOrHYHO MpEeABIAYLIEMY MOJNYYaloT BEKTOP-
HYy10 HarpamMMy, u3o6paxeHHylo Ha pHc. 59.

— U
Caenopartenbho, | =7VI2 4 1%2.. Opnako [ = — Ip =
U 7 U 0 U U2 U2 0
="g o le=y, 03TOMYy —— = R + XZ. TCIO-

1 V: 0
Aa =5 = R?"'xg

ITo stofi opMyse MOXKHO OIpPEAeNHTb NMOJHOE CONPOTHB-
JIeHHEe IPH NapaJjebHOM COeJHHEHHH aKTHBHOTO H eMKOCTHO-
rO CONMpPOTHBJIEHHI.

23. BknioueHue aKTMBHOTO, MHHAYKTMBHOIO
M @MKOCTHOTO CONPOTHBIEHMH

B yue6uuke ¢usuku [40, c. 191] Bompoc BkioueHHs Tpex
BHJOB CONPOTHBJIEHHH paccMaTpHBaeTcs Tak:

1. Eciu nocsie10BaTesbHO COEIHHHTb aKTHBHOE, HHAYKTHB-
HOe M €MKOCTHOe cOoNpOoTHBJIeHHs (pHC. 60) u MpHUIOKHTH K Le-
NH NepeMeHHOe Hanpsixkenue U, To cuia Toka /, mporekarouias
yepe3 3TH TPH CONPOTHBJEHHs, OyAer oamHakoBod. Ha koH-
IIaX COOTBETCTBYIOMIHX compoTHBaeHHuH (R, X, Xc) MoxHO
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H3MepHUTb COOTBETCTBYIOLIMe TajeHHs HanpskeHHs (U,
UL, Uc).

ITockonbKy mpH IHoC/ef0BAaTeJbHOM COeAHMHEHHH HanpsikKe-
HHSl CKJIaJBIBAIOTCS, TO HampsixKeHHe U ecTb BEKTOpPHAsl cyMMa
9THX Tpex HanpsikeHuii. IIpum ciaQKeHHM 3THX HanpsKeHHH
NOMb3YIOTCS BEKTOPHOH AHArpaMmoill HampsikeHuii (puc. 61).
Ha akTuBHOM conmpoTHB/IEHHU HampsiKeHHE W CHJIa TOKa COBNA-
JaT nmo «ase: Ha HHAYKTHBHOM — HaIpsXKeHHe Oleperkaer
cuny Toka Ha 90° a Ha eMKOCTHOM — Ha CTOJIbKO XKe OTCTaerT.
Hanpsixxenua Ur u Uc HaxoaaTcss B npoTuBogase, MO3TOMY
BHayaJjie HaXoJAT BEKTOPHO HX CYMMY, NpHOABJSIOT K Hell BeK-
TOpHO Ug, TO ecTb HanpsixKeHHE HA aKTHBHOM COINPOTHBJIEHHH.
U — pesyabTHpylOlllee HampsiKeHHE, OT KOTOPOTO B JaHHOM
cJaydae CHJIa TOKa orctaer nmo ¢ase Ha yroa ¢. ITo BekTOpHOH
AuarpaMMe MOXKHO MOCTPOHTb M ONpejeuTh Hanpsikenue.U,
KOTOpOe omnepexaer no ¢ase cuay Toka Ha yroa @: U2=U2 +

+ (|Us| —|Uc|)? ro ectb U = YU% + (UL — Uc)™
CorsacHo 3akony OMa /222 = [?R? + I2(X, — X¢)2.

Orciona Z = YR2 4 (X, — X¢)2
Onpepnensissi MOJHOE CONMPOTHBJIEHHE LENH, TAKKE MOXKHO
NIOCTPOHTb BEKTOPHYIO AMarpaMmy conpoTHBiaeHuii (puc. 62).
Cnoxus ¢ R BekTOpHYIO pasHOCTb (Xp—X¢), moayyaror Z.
2. Ecain nmapaJiesibHO BKJIOYHTHL B LENb aKTHBHOE, HHAYK-
THBHOE H €MKOCTHOE COnpoTuBjeHusi (puc. 63) U NMPHJIOKHUTH
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nepeMeHHoe HanmpsixeHnie U, TO cHJla TOKa B aKTHBHOM COMPO-
TUBJEHHH Oyner [p, B UHAYKTHBHOM — [;, U B €MKOCTHOM —
Ic. Cuna toka [ 10 pasBeTBJIEHHSI ONpeJeNsieTCsi CYMMO# Tpex
TOKOB, KOTOphie HMeIOT pa3Hble (a3bl Mocjie pasBeTBJEHHS.
UTo6bl CNOKHTB 3TH TPH TOKA, NMOJB3YIOTCS BEKTOPHOH AH-
arpaMMoii TokoB. Ha BekTopHO# auarpamme (puc. 64) 3a oc-
HOBY OepyT To HampsikeHue U, ¢ KOTOpHIM cHsia TOKa Ip COB-
nagaer no ¢ase (U u I nmapasnesbubl). Ic omepexaer 3To
HampsikeHHe Ha 90° a [, — Ha cTOJBKO Xe orcTaer. [TockoJib-
Ky Ic u I, naxoxmsitcs B .poTHBo(ase, To BHayaje BEKTOPHO
HaXOAAT MX CyMMY, K KOTOpo#l BekTopHo Ao6aBuasiioT [gr. Ilo-
Jy4alot I, KOTOpoe OTCTaeT OT HampsixKeHus mo ¢ase Ha
yroia ¢.
} C nomowwpbI0O pPAacCMOTPEHHBIX
BEKTOPHBIX JHarpaMM oOueHb  JO-
CTYNIHO M HarVIAJHO pellaeTcs psl
3agay. Hanpumep, «Omnpenenurs
I U  moJsiHOe CONMpOTHBJIEHHE LENH mepe-
o @ ’ ™  MEHHOTO TOKa, eCcH B UEMH TMOoc/Ie-
= | J0BaTeNbHO BKJIOYEHBl YYacTKH CO
= T CJAEAYIOIHAMH AaHHBIMH: 1) R =
| Sl =3 Om; X =4 OM; 2) R=
Il =6 Om; Xc=8 Om; 3) R=
I =12 Om; X =24 OM; X¢c =
= 8 Om».
’L!L!_ Hns pemeHnss BHIOMpalOT Mac-
wrab 1 cMm < 1 OM. B panvHed-
Puc. 64 weM Anfd yao6ctBa 3to o6o3Haua-
T R=10M&1cMm.

Ip
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B nepeom ciyuae (puc. 46) HYKHO MNOCTPOMTL TNPSAMOY-
TOJbHBIA TPEYroJbHHK ¢ KateraMH R;=3 OM& 3 cM H
Xs=4 OM & 4 cM. B aTOM TpeyroJibHHKe ONpeNensiioT THIO-
TeHy3y, KOTopas corjiacHo Macuraby Jact 3HaueHHe MOJHOTO
conpotubyienust Z;=>50 Om.

Bo BTOpOM — CTPOHM NpPSMOYrOJIbHBII TPEYroNbHHK C Ka-
TeTaMH Ry=6 OM & 6 cM 0 X¢=8 OM & 8cm. B atom Tpey-
roJIbHHKe THIOTeHy3a COOTBETCTBEHHO BbIOpaHHOMY Maciutaby
AacT 3HayeHHe MOJHOro conpoTtusieHus Z,;=10 Om (puc. 57).

st TpeTbero caydast Gepercst BeKTOpHAst AHAarpaMma, mpH-
BeleHHasi Ha (pHc. 62). CTPOHUM NMPSIMOYTOJIbHBII TPEYrOJbHHK
c KateraMd R;=12 OM & 12 cMm 1 X1—Xc=(24—8) Om &
& 16 cMm. InuHa rHNOTEeHY3bl COOTBETCTBEHHO Maciitaly aact
3HaYeHHe conpoTHBJeHHs Z3==20 Om.

24, MOWHOCTL NEPEMEHHOro ToKa

3anucaB MIHOBEHHble 3HAUeHHSl HaNPSKEHHS H CHJBI TOKA
B LeNH C AaKTHBHBIM H €MKOCTHBHIM CONPOTHBJEHHAMH: U=
= Ugcos t, i=Iycos(wt-+@), yuntenp noauepkuBaer [47,
c. 193], uro mepeMeHHHi TOK B TeueHHe HeGOJBLIIOrO IpoMme-
JKyTKa BpeMeHH MOXHO CUHTaTh HeH3MeHHbIM. IIpu 3ToM yc-
JIOBHH MTHOBEHHYIO MOIIHOCTb NMEPeMEeHHOr0 TOKa 3a OYeHb
MaJjblil IPOMEXKYTOK BpEMEHH MOXKHO 3amlHCaTh Tak: P=ui=
= Uyl cos wt-cos (wt+¢).
3pech BHHMaHHe ydalluxcs ofpalllaloT Ha TO, YTO: 3HaYCHHe
MOIIHOCTH H3MeHSeTCsl NMepHOJHYECKH OT MAaKCHMAaJbHOIO J0
MHHHMAJIbHOTO; MTHOBEHHOe 3HauyeHHe MOIIHOCTH 3aBHCHT OT
caBura (a3 ¢ H MOXKeT MMeTb TakXe OTpPHLATeJbHOe 3Haue-
HHE.

ITockosnbKy HYXXHO 3HaTb He MTHOBeHHOe 3HayeHHe MOLIHO-
CTH, a CPeJHIOI0 MOLIHOCTb Ha yyacTKe liellH 3a Gosbluoi me-
PHOJ BpeMeHH, OXBaTHIBAIOLIHH HECKONbKO MepHOA0B Koseba-
HHH, TO /15 ee ONpefesleHHs] JOCTATOYHO 3HATh BeJHUHHY
MOILI[HOCTH 3a ONHH MepHOJ, TaK KaK B KaXKIblil Moc/enyIomuH
NepHOJ B LieNb NOCTYNAeT Takas e SHeprus.

Hcnonb3ys Qopmyny NpoH3BeleHHs ABYX KOCHHYCOB, mpe-
o6pa3yeM (GopMysy MTHOBEHHOH MOIIHOCTH, a 3aTe€M IOJY4YHM
¢opMyJsy cpeHell MOIIHOCTH 3a OJIHH NEePHOJ, KOTOPHH He 3a-

— Udlo
BHCHT OT BpeMeHH. P = 5 COS .
_ _ Us Io
A1y ¢dopMyay npeodpasyem TaKk: P = —-———C0sS Q.
[R2
1
YuuthiBas, uto — = [/, ——— = I, noAy4yuM OKOHYaTe/b-
2 2
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Hy!0 ¢OpMyJly MOLIHOCTH NIEDPEMEHHOr0 TOKa Ha yyacTKe ILeNH:
P = Ul cos ¢.

MHoOXHuTeNb COS ¢ Ha3bIBAIOT KOIPOHIHEHTOM MOLIHOCTH.
@opmyna noka3blBaeT, YTO MOLIHOCTb NEePEeMEHHOr0 TOKa 3a-
BHCHT He TOJNBKO OT 3((eKTHBHBIX 3HauyeHHH Cuabl TOKAa | H
HanpsixkeHuir U, HO u or cABura ¢as (onepexkeHusi, OTCTaBa-
HHS1) MEX]y Hanpsi:KeHHeM H TOKOM.

B BeHrepckux yue6HHKaX NpPOBOAATCS HCC/IeIOBAHHS 3aBH-
CHMOCTH MOLIHOCTH OT ciBura das. [Las cayuaeB =10 0°<<
<9<90°; ¢=90°. Ilpu paccmorpenuu cayyas 0°<g<90°
ocoGoe BHHMaHHe ofpaulaeTuss W Ha ABa Apyrux cayuas ¢=0°
¢=90°. B yue6uuke no ¢musuxe [40, c. 194] naercs coorBeT-
CTBEHHO W TpH rpaduka. lns storo nanpsKenue, CHIy TOKa H
MOUIHOCTb H306paxKaloT KaK (PyHKIIHIO BpeMeHH B OJHOH H TOM
JKe CHCTeMe KOOD/JMHAT.

1) Ecin ¢=0°% 10 coso=1 u P=UI. B uenu umeercs
TOJIbKO aKTHBHOe CONpOTHBJeHHe. Momuocts B Buge P=U]
Ha3bIBAIOT «MHHMOH». EnuHHLEHl u3MepeHHS 3TOH MOILHOCTH
SIBJISIeTCS1 BOJIbT-aMnep. MrHoBeHHass MOLIHOCTb B 3TOM CJy-
yae (BcaeAcTBHe TOro XKe 3Haka I u U) Bcerja noJioXurenb- '
Has (puc. 65). [ToguepkuBaeM, YTO aMIepPMETPbl H BOJLTMETPHI
rpajyHpoBaHbel N0 3(¢eKTHBHBIM 3HAauUeHHAM TOKa M Hamps-
JKeHHs.

2) Ecan 0°<<@<<90° TO ectb B Uenu HMeercsl cIBHT (a3,
T0 P=UI cos ¢. D10 u ecTb AeHCTByIOIIasA HIH TAaK Ha3biBae-
Masi BaTTOBass MowHOCTb. (EXHHHIA H3MepeHHS — BaTT).
HeiicTBylolmas MOLIHOCTb SIBASIETCS NMPOH3BeleHHeM MHHMOH .
MOUIHOCTH H Ko3(dduuuenta moumHocTd. HeficTByolmas MoIl-
HOCTh COBNAjaeT CO CpelHell BeJHYHHOH MIHOBEHHOH MOII-
HOCTH.

ul
I

Puc. 65 Piic. 66



M3 ananusa rpagu-
Ka MCHOBEHHOH MOIl-
HOCTH KaK (YHKIHH Bpe-
MeHH (puc. 66) BHIHO,
4TO NpoH3BejeHHe (P =
= uf) sABNsIeTCs1 He BCer-
na NOJIOKHTEJbHBIM.
Uucnennoe 3HaueHHe
anrebpanyeckoii CyMMBbl
TIOJIOXKHTEJIbHBIX H OTPH-
HaTeJbHBIX  MJOWlafeH
JaeT BBIMOJHEHHYIO pa-
6oty, uTo H306paxkeHO
Ha rpaduxe. Puc. 67

3) Ecan ¢ = 90°, 1O
€CTh B ILENH HET AKTHBHOIO CONPOTHBJEHHS, TO c0s90° =0
HP=0.

B 3tom canyuae kakoe Gbl HH GblJIO MIHOBEHHOe abCOMIOT-
HOe 3HaUeHHe TOKa H HanpsKeHHs, MOIIHOCTb TOKA paBHSET-
ca Hyn10. Tako#i TOK Ha3bIBAIOT «XOJOCTHIM». DTO HJIIOCTPH-
pyioT Ha rpaduke (pHuc. 67), rae anre6panyeckas <ymMa Io-
JIOXKHTEJbHBIX M OTPHIATEJbHBIX TMJIOIlAajZell paBHa Hy.JIO.
HenatoT cnenyiomue BbIBOABI:

1) B Te mpoMexXyTKH BpeMeHH, KOrjja MOLIHOCTb H pabora
MOJIOXKHUTENbHBIE BEJHYHHBI, B LEMNH BuIMoJHSeTcs pabora.
YacTh atoli paboTel B BHIe TENJIOTH NepejaeTcsl OKpy:Kaloulei
cpejie; YACTHYHO HJAeT Ha yBeJHYEHHEe IHEPTHH 3JeKTPHYECKO-
ro M MarHUTHOTO noJ/eH KOHJAeHcaTopa M KaTYIUKH HHAYKTHB-
HoctH. Korga MomHocTh H paboTa oTpHUATeNbHBI, 3Heprus
3JIeKTPHYECKOTO0 H MarHMUTHOTO MOJell YMeHbllaeTcs, NPH 3TOM
9HeprHUsl H3 BHeIlIHeH ueNH (3amaceHHas B 3/JEKTPHYECKOM IIO-
Jie KOH/JeHCAaTOPa H MarHHTHOTO MOJISl KAaTYIUKH) MEepeXOJHT B
HCTOYHHK (reHepartop);

2) korga ¢=90°, 3nexkTpHYecKas LeNb He HCIOJIb3YET
3Hepruio. JHeprus, noJyyeHHast OT reHepaTopa, B NEPBYIO YeT-
BepTh IIePHO/A HaKaIIHBaeT- |
Ci B KaTyllKe HIH KOHJenca-
TOpe, @ B CJAeAYyIOLLyI0 4er- © |
BEPTb FeHepaTop M3 BHelIHed
1end o6paTHO NONYyYyaeT Ty XKe
3Hepruio. Takum obpasom Bcs
3HepTUsl IBHXKETCSl OT reHepa-

TOPa BO BHELIHIOIO LeNb H D
ob6patHo. Ecain 661 He cymecT-
BOBaJIO, HanmpuMep, MNOTepH Puc. 68
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Tensa cornacHo 3akoHy Jxoyns—Jlenna, norepu 3Heprun Ha
nepeMarHHYHBaHHe Keje3a, TO BKJIIOYEHHOMY reHepaTopy AJd
BpallleHHs He Halo Oblo Obl NpHOABAATL MeXaHHYECKOH 3Hep-
THH.

[TpoananusupoBas rpadHKH MOLIHOCTH, CTPOSIT BEKTOPHYIO
auarpammy (puc. 68). Bekrop Hanpsxkenus U Hanpasasior
BEPTHKAJbHO BBepX, K HeMy NOJ yrjoM ciBHra a3 ¢ OTKJa-
IBIBAIOT CHIY TOKa /. B BeHrepckoM y4yeGHHKe Mo (H3HKe AN
IV knacca rHMHa3HH CHJIa TOKa paCKJanbiBaeTcs Ha ABe CO-
crasisawoumue (l., Ix) U NoAuUepKHBaeTCH, YTO MOJE3HYIO pa-
60Ty MOXKeT BLINOJNHATH TOJNBKO COCTaBaswmias cHaa J., COB-
nagaomas no ¢ase c HanpsxeHueM. CocraBiasomas I,
CO3/1aeT HEPTHIO, KOTOpast Kojie6leTcss MeXAy reHepaTopoM H
BHeLIHeH LeNbIo.

25. flenenne pe3oHaHca B LLENM NEPEMEHHOro ToKa

Pe3oHaHC HampsixeHHsl B lielld NlepeMeHHOro TOKa (pHC.
69) B BeHrepckux ydyeOHHKax H3Jaraercd co cCuaeaywolled
IeMoOHcTpauHeil. B uens, comepxamyio katywky us n == 300
BHTKOB € CepIeYHHKOM H KOHJeHcaTop eMKocTbio 10 Mx® Ha
20—30 B mepeMeHHOro HanpsixKeHHs, [0CJA€L0BaTENbHO BKJIO-
YalOT JIaMIOYKy OT KapMaHHoro ¢oHapuka. [BHras cepueu-
HHK, KOTOpBIH 3aMblKaeT MAaTrHHTHYIO Liellb, Hab6Ja101aloT, 4YTO
NpPH OTKPHITOM IOJNIOXKEHHH MAarHHTHOH lellH JaMIIOYyKa He ro-
puT. Eciin Ke CepleyHHK JBHXKeTCs B HampaBJeHHH, yKa3aH-
HOM Ha PHCYHKe CTPeJIKOH, TO e€CTb NIPH yBeJHYeHHH HHAYKTHB-
HOTO CONpPOTHBJIEHHS, TOFAAa MOXHO HaHTH TaKoe IOJIOXKeHHe,
IIDH KOTOPOM SIDKOCTb CBeYEHHSl JIaMIIOYKH YBeJHUHBaeTCs, a
3aTreM yMeHbiaercsl. EcIH 3aMKHYTb MarHHTHYIO Lellb, JaM-
nouka He ropuT. CBeueHne OyneT Haubosee sipKHM, KOrJa HH-
IYKTHBHOE H €MKOCTHOe CONMpPOTHBJEHHe OJHHAKOBH. B 3ToM

XA
- Xe
R L ]
X y
= i
E Xc= 1
._._.__“_____—— wcc
oo 0 o @
Puc. 69 Puc. 70
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clyyae pesyJbTHPYIOILAss 3THX [ABYX CONDOTHBJEHHH paBHa
HyJ110. 3HAYHT, IPH NIOMOIIH 3TOTO OINBITA JIEFKO MOXKHO HAHTH
TaKoe IOJIOXKEHHe CepJieYHHKa, NPH KOTOPOM HHIYKTHBHOE H
eMKOCTHOe CONpPOTHB/IEHHs OJHHAKOBBL. B 3TOM canyyae Hacry-
naer pe3OHaHC.

ST10T ONBIT HAMIOCTPHpYeTcss rpadHueckH (puc. 70), TO
€CTb [IOCTPOEHHEM B OJHOH M TOH e KOODAHHATHOH CHCTEMe
3aBHCHMOCTH X.=¢ (o) ¥ X¢=f(w). Touka nepeceuyeHus 3THX
rpa¢HKOB COOTBETCTBYeT OJHHAKOBOMY 3HAaU€HHIO HHIYKTHB-
HOT'O H €MKOCTHOTO CONPOTHBJIEHUI NPH OJHOH H TOH Ke 4acro-
Te, TO €CTh YCJIOBHIO pe3oHanca [31, c. 299].

26. Buisog popMynbl TOHKOH NHH3bI

®opMysy TOHKOH JIMH3Bl BeHTepckHe METONHCTBl BBIBOLST
tak [43, c. 228]. O6o3nauuM yepe3 n INoKasaTesb NpejoMJe-
HHSl JIMH3Bl OTHOCHTENBHO cpelibl, a yepes C; B Cy — LEHTpHI
KPHBH3HbI JTHH3H C pauycaMu R; H R;. B COOTBETCTBHH C pHC.
71 mapalomuit 1yy o6pasyer c IJIaBHOH ONTHYECKOH OCHIO
yroa §. Ilocsie npesnomsieHnss Ha o6eHX NMOBEPXHOCTAX JIMH3BI
JAy4 oGpasyer € TOH Ke OCbIO yros e. Yron MajeHHs H Yroa
IpeJOMJIEHHS [ [1epBOH NOBEPXHOCTH 0G03HAUYHM COOTBETCT-
BeHHO uyepe3 o H B, a A/a apyroit — uepe3 o’ u B’ Yraml, 06-
pasoBaHHble NepNeHIHKYNApaMU K ChepHUECKHM IOBEepXHOC-
TAM C IJIaBHON ONTHYECKO! Ocblo, 0603HAUHM Yepe3 y; H yo.

CorsiacHO 3aKOHY mpesaoMJieHHst sina = nsinf, sing’ =

l o
=;—sin f’. Paccyxnaenns cnpaBel/IHBBl TOJbKO MIJs Jyyew,
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KOTOpble 06pa3yioT C rJIaBHOH ONTHYECKOH OCbI0 HE3HAYHTEJb-
Hble yrabl. JIDYTHMH CJOBaMH, BBLIBOJL AAeTCS JJsi TOHKOH <CO-
Oupalolel JTHH3H.

Ins ManbiX yrJIOB CHHYCBHI HJIH TaHT€HCH MOXKHO 3aMeHHTb
3HAYEHHSIMM caMHX yrjoB. Toria npefbljyllee BbIpaKeHHe
MOKHO Nepenucatb B ciaenyiomeM Buae: a=nf, p’'=na’. Ilo-
CKOJIbKY @ H f/ BHeluHHe yrasl TpeyronbHHkoB PCiA u QBC,,
10: 84y, =nP u e+yy=na’. [locne cI0KeHHS STHX ypaBHEHUH
noayuaem: 8-+e+yi+ye.=n(f+a’). B tpeyrompuukax PDQ
i C,DC, BHYTpeHHHe YrJabl NpH BeplinHe D paBHBI Kak BepTH-
KaJbHble, BBU/JY Yero CyMMbl JPYTHX YIJIOB 3THX TPEYrOJbHH-
KOB TOXe paBHbl: yi+y2=p-+0’. YuuTbIBas 3TO, MepemuuIeM
npeabiayliee ypaBHende Tak: §+e=(n—1) (y1+vy2). 3ame-
HfAsl YIJIbl MX TaHreHcamH, nonayvaem: tgo4-tge=(n—1)X
X (tg vi+tgvs).

[IpunsiB paccrosinue Touek P u Q OT r1aBHOH ONTHYECKOH

ocH paBHbIM h, npu AO =~ OB MoxeM 3anucath: tgé =~ H

a
t bt ¢ L
ge~ 7, atgy &~ tgy &~ —p-. Tlocxe nogcranos-

h h
KH H TpeoOpasoBaHHA NOJydYaeM: —d--i—-f—= (n—1) X

X(~a—+) waw = (=) 2+ 5) -

OnnoBpemenHo B yueOnHKe [39, c. 144] naercs u rpa-
¢dudeckuil BLIBOL GOPMYJIBI JIHH3HI.

HccnenoBanus nonyyeHHbIX
fA n3o0paxkeHuil npeaMera ¢ mno-
MOIIbI0 CepHUYeCKHX 3epKaJ
H JIHH3 BeHTepCKHe METOHCThI
NPOBOJAAT, HCNOMB3YS Trpadu-
YeCKYI0 3aBHCHMOCTb MeXAay
pPaccTOSTHUAMH OT NpeJMeTa H
ero Husobpaxkelus g0 OITH-
4eCKOro IeHTpa chepHyecKux
o 3epKaJ u JHH3 (puc. 72).
0 F d [TockonbKy KpuBasi umeer
BHJ rHNep6oIibl, OHA ONHCHIBA-
eTCsl ypaBHeHHeM, BbIpaxar-
HIMM TNOCTOSIHCTBO CYMMBI 06-
| pPaTHBIX  BEJHYHH OpJAHUHAT
Puc. 72 TOYEK KPHBOH, TQ €CTh
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1 1 ¢ 1
p +i == cons =5

XapakKTepHBIMH CaIy4asiMH, Ha
KoTophle 06palllaioT BHHMaHHe
yyaluxcs, SBJSIOTCA  CJeny-
IOLIHE:

1) d=o0; Torza d¢opmyna
3epKasa (JMHH3B) NPUMET BHA:

F o= T W f=F.
1

2) f= oo TOrga aHaJOrHYHO MPEAbIAYIIEMY: =

d=F.

27. MoHsitme pMadparmbl U OCBELLEHHOCTb M30BpaeHus

B Benrepckom yueGuuke [43, c. 298] saciykuBaer BHHMaA-
HHSI (OPMYJIHPOBKA MOHATHA H poOJH Juadparmel, IpHMeHe-
Hue KOTOPOIi 1aeT BO3MOXHOCTb PeryJHpOBaTh KauyecTBO H300-
paKeHHsl, H3MEHSTb CHJY OCBEILeHHOCTH H3006paKeHHs, H3-
MEHATb NJIOWLAAb, BIHATb Ha SIPKOCTb H306DaxKeHHs H T. [.
(puc. 73).

31ech MoKa3aHa 3aBHCHMMOCTb OCBElleHHOCTH Haoﬁpamemm
o

ot nHamerpa anadparmel. Mcxons ua onpesenenus E=

el
#3006

rie Susos — MJOMWAaAb H3o6pakenusa. M3 copmynsl caeayer:
a) ® ~ I; 6) nas 3TOrO XK€ UCTOYHHKA CBETOBOH MOTOK 06par-
1
HO MPONOPIHOHAJEH KBaApaTy paccTosinug @ ~ R B) CBeTO-
BOJ NMOTOK MPONOPLUHOHAJeH TJOWajH, NepNeHIUKYJIsSPHOH K
IS

moToKy @ ~ S, 10 ecTb O = — =~ WIH
IS

[Tnomasnp H306paKeHHsi OmpejessieTcss pa3MepoM MpeaMeTa,
a TaKXke PacCTOSAHHEM MeX/y H300paKeHHeM U NpPeJIMEeTOM.
Tax xak nuollafH MJIOCKHX MOAOGHBIX (HIYp OTHOCATCH

n300
KaK KBaJpaTbl COOTBETCTBYIOINX paccroanm’l, TO _3_ =
H2 2 e

R T dr

—




rae H — nuHeliHEle pa3mepbl H300paxeHHs; A — JHHelHble
pas3Mephl IpeaMera.

Orcrona Suses @2 = Sup- f2. 2
IMoxcrasass (2) B ucxomnyio opmyay (1), moayunm: E=
IS
=S Ecan auarpaMma uMmeeT IJIOILAAb OKPYMXKHOCTH, TO,
np*

BBIpaXkas IJIOLIAJb OKPYXKHOCTH OTBepCTHs uepe3 auamerp D,
2

nonyunM S = nR? = 7
Toannaparax, rue d HaMHoro Gosbllle f, H306paxKeHHe MPaKTH-
yecKH mnosiBasieTcsl B (okanbHoi maockoctu (f ~ F) u rtoraa:

al D \?
F—2 (2]
4Snp F

2
toraa: E = 5o _f—) . B ¢o-

D
OrHolleHue '_F— Ha3blBaeTCs OTHOCHTEJbHBIM OTBEPCTHEM,

D

2
a (-;,—-) — CBETOCHJIOH JIHH3HI.

28. Nyna

Kak cuutator BeHrepckne merogucrsl [43, c. 307] npu usy-
YeHHH JIYIIbl 1e1ecO00PA3HO JaTh BBIBOJ ‘GOPMYJIbI YBEJIHYEHHS
yraa spenns. Ipu d<F u a5 pacCTOAHUS HAHMYYLIErO 3pEHHS

MOXHO COIJIaCHO PHCYHKY 74 3a-

nucate: [ = —(do— x). Hun,
h a HCXOJAl M3 YCTOBHS MaJIbIX YIJIOB!

B d v
" ! r B tgp  H/dy H
f\::\ — o T tga Rfd kT
'H \\\\\
| 7
Nz 4(B
F \// 4 YBennueHue yriia 3peHHs COBIa-
d JAaer C yBeJHYeHHEM JHH3BI, a
3TO JaeT BO3MOXKHOCTD 3alHCaThb:
f X
d A B
Puc. 74 kT4 T | T
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—(do—x)—F d X / d x
=—-—0;———=—.-To+—f—,—l=— 1+FL\+7“— IIJIH,

JIYNbl yBeJHUEHHe YIJla 3peHHs] NPH YCJIOBHAX PACCTOSIHHS HaH-
JIy4lIero 3peHHsl 3aBHCHT OT PACCTOSHHA MEXJy IJ1a3oM H JIHH-
30#. ¥YBenuueHHe OyneT HaHOO/bLIMM, €CIH IV1a3 MakcuMaJb-
HO OJNH30K K JHMH3€, TO eCTh, Korja x = 0, u rtorna I =

(i

29. OAMH M3 cNOcO60B AEMOHCTPALLMM SIBNEHMS
uHTepceperumm ceera

B yuye6nuke ¢usukn [39, ¢. 163] onuchiBaeTcs Takas nae-
MOHCTpauHusl siBJeHUs1 HHTepdepeHIuy cBeTa.

TIponyckasi OJHOPOAHBIH CBeT uepe3 Y3KYylO leJb Ha 3Kpa-
He, NMOJIy4alOT CBETJIYI0 TOJIOCKY, TO eCTh H3o0paxeHHe 3TOH
meau. Ecau Ha MyTH myyka CBeTa NOCTaBHTh MOYTH HapaJ-
JIeJIbHO K HampaB/IeHHI0 NYYKa IJOCKOe 3€PKajo TakK, YToOhI
MyYoK Kak Obl KacaJjcs 3epkana (puc. 75), TO Ha 3KpaHe BO3-
Je H300paKeHHs IOJNYYalOTCS CBeT/ble H TeMHble MOJIOCH], TO
€CTh BHJHMMasi KapTuHa HHTepdepeHUuu. D10 06YCIOBJIEHO
TEM, UTO JIyYH, NPOXOASILHe Yepe3 ONTHYECKHH LEHTP JIHH3BI,
NajaloT Ha 3KPaH MO NpPSMOi JIMHHH, a pacXOAsiliHecs JIyuH,
OoTpa)kafichb OT 3epKaJja, NajaloT B Ty Ke TOUKY IKpaHa, HMesi
onpeJie/IeHHYI0 Pa3HOCTh X0/1a OTHOCHTENBHO MepBhIX.

30. femoucTpauma ABNEHHSA PAaaMOaKTHBHOCTH

Uto6bl MOXKHO 6bl1I0 HaOMIOAAThL sIBJEHHE PAJHOAKTHBHOIO
pacnaja 3JeMeHTOB, BeHIepCKHe MEeTOJHCTLI MPOBOJAT TaKOH
skcnepuMenT [40, c. 278]. B ofHY H3 YHCTHIX <CTEKJSHHBIX
MpoOGHPOK ONYCKAlOT CTPeJKy OT 4acoB, NOKPLITYIo docdopec-
nupyloulefl Kkpackoil. B apyryio — nomeniaior He6oJblIoe KO-
JIHYECTBO MNbIJIH CyJb(HTA UHHKAa M MOBOPAYMBAIOT NMPOGUPKY
JI0 TeX Mop, MOKa INblJb He OCAAeT Ha BHYTPeHHel IOBEPXHOCTH
npo6upKH. 3aTteM 06e NPOGHPKH COELHHSIOT PE3HHOBBIM MIJAH-
roM, Kak NOKa3aHO Ha PHCYH-
Ke 76. Uepes HeCKOJBKO 4acoB
B Npo6HpKe, MOKPLITOH CYJb-
¢uTOM LMHKA, MOXKIIO HabJIO- i
JaTh CHHHTHJSALHH — BCMbILI- e ‘
KH. DTH BCIBIIIKH MOXHO Ha-
6J110aTh, OTCOEJHHHB NPOGUP-
Ky OT Pe3HHOBOTO IIJIAHTa, YTO - Puc. 75
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Puc, 77

CBHJIETEJIbCTBYET O TOM, UTO BCIBIIIKH B IIPOGHPKe He 06YC/IOB-
JIeHBl ¢ WM § YacTHLAMH, H3/yYaeMbIMH BellleCTBOM, HaHeCeH-
HBIM Ha CTPEJKY. DTH H3/Y4eHHS MOJTHOCTHIO MOrJIOUIAI0TCS BO3-
nyxoMm. HabsogaeMele BCIBIILKY CBHIETENBCTBYIOT O BOSHHKHO-
BEHHH HOBOTO DaJHOAKTHBHOIO XHMHUYECKOTO 3JIEMEHTA.

31. MexaHWuyeckan moaenb YCKOpHTENns

PaspaboranHasi BeHrepCKHMH METOJNMCTAMH JEMOHCTpa-
LIMOHHAsl YCTaHOBKa «MexaHHuecKass MOJeIb YCKOPHUTENS»
(puc. 77) wucnonb3yercss Npu H3JOXKEHHH BONPOCOB, CBf33H-
HBIX C YCKOpPEeHHeM 3apsKeHHBIX YaCTHI B aTOMHOH (H3HKe.
DTa yCTaHOBKA SIBJNSETCS TaKXkKe OUeHb NOJE3HOfl NpH H3yye-
HHH TeM: «OmnpefeseHHe yIeNbHOrO 3apsjia 3JeKTPOHA»,
«IukIHYeCKuit YCKOpHTEIb», «3aBHCHMOCTb MAacChl OT CKOpPO-
ctd. PensiTMBHCTCKast AHHaMuka», «CHHXpO(as3oTpOH».

Ilnsi M3roTOBJIEHHSI YCTAHOBKH HCMOJB3YIOT JePEeBSHHYIO
pocky (40040020 mMM) ® 1Be MOJOCH,, BbIpe3aHHbIE H3
CTaJlbHOH naacTHHKH mupuHo#i 20—25 MM. CorHyB moJiochl B
KOJIBIO (IJ11 MMHTALHH KPYroBOM TPaeKTODHH), pacmoJaraior
HX Ha JOCKe NepIeHAHKYNSPHO HA pacCTOSHHU 16 MM japyr OT
npyra. Ilpu a1oM AnuHa BHYTpPeHHe# mosiocel — 942 MM, BHell-
He#t — 1036 MM. Ha konblo HazeBaloT, Kak NMOKa3aHoO Ha pH-
CYHKe, ABe KaTYUIKH, KOTOpble MOMHO H3TOTOBHTb H CaMHM.
Hanst aTOro Ha KapTOHHBIA KapKac AHaMeTpOM 25 MM HaMaThl-
BaloT 3600 BHTKOB H30/JIHDOBAHHOrO MpPOBOJA JHAMETPOM
0,2 mM. KaTyllkH moAgkn04aloT B CeTb IIOC/JeAOBaTeNbHO C
kKonboM. Ha KoabHo CTaBAT cTanbHOH IAapHK (AHMaMeTpoM
20 MM), KOTOpBIfi MOJEJNHDYeT NMPOTOH WJH APYTYIO 3apsiKeH-
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HYIO 4aCTHLY, ABHXXeHHe KOTOPOH HeoOXOAHMO YCKODHTD.
CrajbHble NJACTHHKH NMOKpalleHbl. Jlis KoHTakTa IIapHKa
OCTaBjIeHbl HeMOKPalleHHBIMH TOPLBl TMJIACTHH, MPHMEPHO
10 MM or Hayana o6enx Karyuwek. Koraa mapuk HpoXoaHT B
HeH30JHPOBAHHOM MeCTe KOJIbLla, OH IIePHOJHYECKH Ha KOpOT-
KO€ BpeMs BKJIOYaeT B 3JeKTPHUYeCKYIO LeNb KaTylky. Bemen-
CTBHe 3TOr0 MAarHMTHOE MoOJie KaTyIUKH BTATHBaeT LIAapHK B
KaTYIUIKy C CUJIOH, KOTOpasi IepHOAHYECKH YCKOPSIET ABHXKEHHe
IIaPHKa MO KOJbLLY.



3AKNIOYEHME

VcoBeplleHCTBOBAHHE COJlePKaHUs 00yUeHHS H NPHMEHeH e
HOBBIX, 3()eKTHBHEIX MeT0o/10B O0yueHHs CTaJo Ha3peBlleH He-
06xoauMocTbio. OJMH M3 TyTell pellleHHs 3TOH NPOGAEME —
o6MeH OMLITOM B 06/1aCTH NpenojaBaHHs GU3UKH B PA3AHYHBIX
CTpaHax M mpex/e BCero B CTpaHax COUHAJHCTHYECKOro COApy-
JKecTBa.

Muorue coBeTckHe yueHbie-MeroaucThl (B. I'. Pasymos-
ckufi, I1. A. Anekcees, E. B. O3puna, K. B. JIro6umoB u ap.) ¢
IIeJIbI0 YCOBEPIEHCTBOBAHHSA yueGHOro npolecca NPoBesH 60/b-
1Wyio paboTy Mo H3YYeHHIO ONBITA NpenojaBaHHs (PH3HKH B pas-
HbIX cTpaHax. OJHaKO cofepxKaHHe H MeTOAL o6yueHHs (usH-
KH B BEHTepCKHX LIKOJAaxX M3yuyeHHl HepocraToyHo. Bosee Toro,
10 Cero BPeMeHH B COBETCKO!H Hay4HOH MeTOJMYecKOH JHTepa-
Type He H3JaBaJHChb ellle MOHorpacduH, yyeOGHble MOCOOHS H
Japyras o600lleHHAsA JHTepaTypa, NOCBsIleHHAass MeTOAHKe IIpe-
nojpaBanus usuku B BHP.

JoctuxkeHus B npenojapanuu ¢usuku B mwkosax BHP, He-
COMHEHHO, NPeACTaBIAIOT NPAKTHYECKHH HHTepeC KakK AJsl YuH-
Teselt, Tak H puaa MetonucToB. [locTpoeHne yueGHHKOB, Tpo-
rpaMM H npenojaBaHHe (PH3UKH B BEHrepCKHX IIKOJAX JOCTOM-
HO yray6/ieHHoro aHafnu3a. Mcnosnb3oBaHHble HAMM U3 BEHrep-
CKHX y4eOHHMKOB AHIAKTHUECKHEe CPeACTBA H NMpHeMbl 0ObscCHe-
HHSl OT/JEJBbHLIX TeM SIBJAIOTCS BIOJIHe NOCTYNMHHIMH H 3ddek-
THBHBEIMH, CO3[aI0T BO3MOXHOCTH B IJIaHe MeXAYHapOIHBIX
cBf3eH M KOHTAKTOB B3aUMHOr0 060oralleHus H yCOBepLIEHCTBO-

BaHHSA COJEpXKaHHS M MeTONOB 00yueHHS (PHU3HKe B COBETCKOMH
IIKOJeE.

MPOrPAMMBI MO ®U3UKE NJid WKOJ BHP
BOCBbMHJIETHSAST WKOJIA

6 kaacc (2 u B Hexemo, Bcero 64 u)

I. Bsaumodeiicreue, cura, dsuxcenue (=14 )

B3anmoneiictBua. KOHKpeTHble mpHMepbl B3aHMOAEHCTBHA H3 pasHHX
obJyacTeit (HH3HKH.

Ha6monenne aBuxeHust CBOGOZHOrO TeJsa, PaBHOMEPHOe NPSIMOJHHEN-
HOE 1BHXKEHMUe.

CocTosiHne MOKOS H cOCTOsiHIIe aBHXKeHHs. MHepTHOeTh Tea, Macca. M-

MeHeHHe COCTOSIHHS ABHMXEHHS NpH B3auMoieficTeuH Tea. CHAa M ypaBHO-
BeluyBaiomas cuia, Murepnperauus cui.

Buan cun. BsauMmogeiicTBust MexxAy AByMsI CONpPHKAcCalOUIMMHCS Tesa-
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mH. MyckyJbHasi cuia, Bec, CHJa TPeHHS, CIJIa COMPOTHBJEHHS CPeAbl, CHAA
yIpyrocTH.

B3aHMOCBSI3b MEXKAY CHJOH, Maccoil Tela M u3MeHEHHEeM COCTOSHHS
JIBUXKEHHS.

B3auMozelicTBHe MeXAy ABYMs HECOMPHKACAIOUIMMHCH TelaMH: rPaBHTA-
[MOHHAS CHJIa, MATHUTHAS U 3JeKTPHYECKAas CHJIAa NPHTAKEHHS H OTTaJKH-
BaHHS.

Hedopmauus tena nox feficteueM cuibl. JnHamMomerp.

O6o3HaueHne CHJIB, eJHHHLA H cnocobbl ee H3MEPEHHS, HM3MEpPCHHR
CHJTHL.

Bec Tesa u ero Macca.

CpaBsHeHne Macc TeJ ¢ OAHHAKOBHIMH o6beMamu. ITI0OTHOCTS.

JonoAHHTEeAbHHH MaTepHan

IBuxenne HeGecunix Tea. Ilpunuun gefictBusi pakerh. HameHenue se-
ca Teja Ha 3eMJe, Bec Tella Ha Apyrux HeGecHbX niaHerax. HeBecomocTs.
BuiunciieHHe Macchl TeJla No IWIOTHOCTH M 06beMy. Bhuncienne oGbema
TeJa MO TWIOTHOCTH M Macce.

I1. 3nepeus, pabora u renrora (=18 u)

AHajnuz B3auMOZEHCTBHI ¢ SHepreTHYeCKON TOYKH 3DeHHs Ha IpHMepax,
B3AITHIX H3 pa3HbIX o6nactell dpu3nku. Oblee NOHATHE 3HEPTHH.

Buabl 5HepruH: B3auMOAEHCTBHS, KHHETHYECKas, CBETOBAs, XHMHUYeCKasl,
aTOMHasl, BHYTPEHHSS.

Ipeo6pasoBatnie sHeprHH. 3aKOH COXPAHEHHS BHEPTHH.

Mepa usmeneHuss MexaHuueckofl sHeprun. ITonsTne paboTh.

Pa6oTa Kak npouecc W Mepa H3MeHeHHs SHEprHH, BO3HHKAIOU[HE NPH
MeXaHHYeCKHX BO3ZeHCTBHSX.

Briuncienne MexaHHueckoff paGoTH, eAHHHUB ee H3MEPEHHS.

HaMeneHne MexaHHuecKoil SHepruM -Teja NPH COBEPIIEHHH PaGoOTHL.

Bpoynosckoe aBuxkenne. Juddysns. XaoTnueckoe ABHMKEHHE YaCTHL,

KopnyckyasipHoe ctpoenne Ted. IToHATHe O BHYTpeHHefl SHEprHH.

Pa6oTa cuabt Tpenus. Harpepauue Tena npu TpeHuH.

TeMmnepaTypa Kak XapaKTepHCTHkKa BHyTpeHHeil sHepruy. Vl3meneHue
BHYTpEHHe!l SHepru¥ NPH TepMHUECKHX B3aHMOXEHCTBHAX M B3auMojelicr-
BHSIX, O6YC/IOBJEHHHX TpeHHeM. [OpeHHe M TemjoTa CropaHis TONJHBA.
YrxenbHas TemIOTa CropaHus. )

TenaonpoBoAHOCTb, KOHBEKUHsST H TEMIOBOE H3J/IydeHHe KaK BHIBI mepe-
JlayH SHeprHH.

JdononHuTeAbHHH MaTepHala

Brluncienue cuabl No 3ajnaHHOM paGote M mepeMellenHio. Beuuciaenue
NyTH No 3ajganHoli paGoTe u cuie.

II1. Tennosvle serenus (=8 u)

BuipaBHuBaHHe Temnepatyp. KoaudectBo TemaoTH. YIeabHas TemjoeM-
KOCThb BeILeCTBa.

H3MeHenHe pa3MepoB TeJsl NPH HAarpeBaHWH M oxJaxneHun, TeoperHdec-
KHE OCHOBHl H3MepeHHst TeMnepaTyp. PoJib TepmuyecKoro u3MeHeHHs pa3-
MepoB TeJl M €ro mpakTiueckoe nphmeneHne. MaMenenwe o6beMa BOAH mpH
H3MEHEHHH ee TeMNepPaTypH; 3HAYEHHE 3TOTQ ABMEKUS B NMPHPOJE M TeXHH-
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xe. OnHcaHHe arperaTHHIX COCTOSIHHA Ha OCHOBE CHJBI B3aHMOAEHCTBHA u
pacTsXKeHH MeXAy JacTHUAMH.

HsMeHeHHsT arperaTHHIX COCTOSIHMH: NJ1aBjeHHe, 3aMep3aHHe, Hchape-
HHe, KHMEHHe, KOHAeHcauus. Touka NJaBJeHHs, TOYKAa KHNEHHS. YiesbHas
TeNnJIOTa MJaBJeHHS H Kunenus. PakToph, BJHAICIIHEe Ha ucnapeHue. [lep-
Bbll 3aKOH T€PMOXHHAMHKH.

JonmonHHTEeNbHBA MaTepuadnd

Ucropns Tepmomerpa. lllkana Kenbsrna.

HsMmenenne pasiuyHbBIX CBOHCTB TeJl NPH H3MEHEHHH TeMMepaTypHl.
HsMeneHne NIOTHOCTH MPH H3MEHEHHH TEMIEPaTypHI.

DHepreTHyecKHe Npo6aeMBl 3KOHOMHKH.

PacnpeneneHue yacoB

Ha uayyenne HOBOro MartepHaja ~ 4
JlabopaTopHbie paboThl

DkcKypcHH

3akpenJeHne, NOBTOpeHHe, 0606IUeBHe, KOHTPOJIb

—
LW Oo
- |

7 xaacc (2 u B Hepmeso, Bcero 64 u)

1. Saexrpuseckuii Tox (~18 u)

OcHOBHblE NMpaBHIa TeXHHKH (e30MacHOCTH, CBA3aHHHE C 3JIEKTpHUECI-
BOM.
DnexTpHyecKnH 3apai W Hampsikenuwe. DjexTpuyeckuit TOK. CBoGOA-
HBIH 3JIEKTPOH.

dnekTpHueckas uenb. McTouHHK TOKa, noTpeGHTeNH, MpPOBOAA.

TlpoBogunku H AH3IeKTPHKH. OGO3HAUEHHS B SJEKTPHYECKOH IemH.

DeKTpHYeCKast Lenb C HeCKOJBKHMH noTpebGutensmu. ITocinenosaTtesin-
HOE M MmapaJuleJibHOe COefHHeHHs moTpeGHTesel. BrMoyaTeab B 3jeKTpHuec-
Kol nenn. C60pKa JEKTPHUECKHX Lieneil HA OCHOBe CXEMHL.

TanpBannyeckHe saeMenTh. HaGiomenne 3a paGoToit motpeGureneil.

AHamu3 sMeKTpHYECKHX lemefl. DeKTPHYECKHE HCTOUHHKM 3HEprHH.

H3mepenne HanpsikeHHs. DJleMeHTapHHE MPHEMBl TEXHHKH H3MepeHHIl.
H3mepenne HanpskeHHs Ha DPa3/IUYHBLIX YYACTKAX 3JEKTPHIECKOH LenH.

IMocnepoBaTesbHOe W NapaJjejbHoe COeJAHHEHHSI TrajlbBaHHYECKHX 3J1e-
MenToB. Hanps:keHne Ha norpeGutesie B 3JeKTPHUECKOH UeNH H HA BHIXO-
Jfax TMapaJlelbHO WM NOCAeNOBATENbHO BKJIOUEHHHIX noTpeGuTesed.

Peocrat B anexTpuueckoi uenu. PeryinpoBanHe HANpsiKEHHS peocTa-
ToM. MaMepenue HanpsieHus Ha KJeMMax peocrarta.

UsMmepenne cuibl TOKa. DJeMeHTapHble NPHeMBl TeXHHKH H3MepeHuil.
N3mepenne cuibl TOka B clyuyae OJHOro NOTpeGuTeNs, B ciaydae mapaJ-
JIeIbHO M NOCJEeN0BaTeNIbHO BKJIIOYEHHHIX NoTpe6GHTeNei.

WsmeneHne cuJibl TOKa NPy U3MEHEHHH CONPOTHBJEHHS.

CBA3b MeXAY HanpsiKeHHeM H CHJIOH Toka, 3akoH OMa.

DNieKkTpHYECKOE CONMPOTHBJEHHE, ero 0603HaueHue, BbIUHC/IAEHHE, eHHHIA
H3MepeHus.

H3yueHne B3aHMOCBSI3H MeXAY CONPOTUBJEHHEM H 3NIEKTPHYECKHM TO-
KOM IIPH NOCTOSTHHOM HANpsKeHHHU. :

Briunc/ieHHe HanpsiKeHHA MO CONMPOTHBJICHHIO H CHJIE TOKA., BHUHC/IeHHE
CHJIBI TOKA IO CONPOTHBJIEHHIO H HaNPAKEHHIO,
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dakTopH, Onpeaensioline CONPOTHBAEHHE NMPOBOAHHKOB.
PesyabTupylomee CONpOTHBJIEHHe NOCAEROBATENBHO M NapalulesbHO
BKJIOYEHHBIX NOTpebuTeei.

JdomoanutenbHunil MmaTepuad

SnemeHtsl BoabTa u Jleknaniue.

B3auMoCBsI3b MeXKAY HaNpsKeHHEM HCTOYHHKA TOKA M HaNpsiKeHHeM
Ha BHXoAax norpebuteneil. CBA3b MeXAY CHJIaMH TOKOB H3MEPSEMHBIX B
IJIaBHOM_H B Pa3BeTBJEHHBIX y4acTKax LEMH.

VYerpoiictBo peocraTa. BrhiuncieHue COMPOTHBJIEHHSI MO H3BECTHHIM pas-
MepaM NpoBogHHKAa. CBS3b MeXAY COUPOTHBJEHHEM MOCJIEAO0BATEAbHO
BKJIIOYEHHBIX NOTPeGHTe el U HanpsKeHHEeM.

I1. Pasnosecue 8 swudkocrax u eazax (=10 u)

Ha6aonenve nefictBusi cuabl aaBienus. JlaBiaenne, ero o603HaueHue,
BBIYHC/IEHHE, €IHHHLE M3MepeHus. Bhiuucienue CHJIB HaBleHHs 0O JasJe-
HHIO H IUIOLIAAH OMOpHl. Bhiulc/ieHHe MIOUIafH OMOPH MO AABJEHHIO H CH-
Jie JaBJeHHs. ’

OKcnepHMeHTa bHOe H3Y4YeHHe THAPOCTaTHYeCcKOro pAaBieHnsi. Cssb
MEeXAY THAPOCTATHYECKHM [AABJEHHEM H BBICOTOH cTONGA KHAKOCTH HJIH ee
maoTHocThi0. Coobluarouyecs: CoCyAbl ¢ OAHHAKOBLIMH H PA3HHIMH 10 IUIOT-
HOCTH XHIKOCTSIMH B HHUX. PaBHOBecHEe XHAKOCTH B COOGILUIAIOLIMXCS COCY-
naax. KanumispHocts. BHTajkuBalomas cula XUAKOCTH. 3akoH Apxumena.
PaBHoBecHe cuJl, AeHCTBYIOIMX Ha TeJIO, MOFPYXKEHHoe B BoAy. Boaumii
TPaHCNOPT.

AtmocdepHoe pasnenwe. Ombitr ToppHuennn. BeTaakupaiolias cujaa
BO3AYXa.

JdonosuuTedbHBHH MaTepHad

BHuHC/IeHHe THAPOCTaTHYECKOro AABJEHHS.

C:kuMaeMocTb rasoB. CBsisb MeXIy 06beMOM H AaBJEHHEM rasa, Haxo-
ISErocss B 3aMKHYTOM COCYAe NPH MOCTOSHHOH TeMmepaTtype.

ITpu6opE!, OCHOBaHHBIE HA PA3HOCTH AABJEHHS.

HccnenoBanust B BBHICOKHX CJ10SIX aTMocdephl H rayGHHaX MOpS.

111. Tpocrele mexanuamsl u renaossie dsuzareau. Mowmnocrs u K1
(=12 u)

HaMeHenne HanpaBleHus M BeNHUHHB CHJBL. IIpocThie MexaHH3MBL

OgnomnneyeBoit ¥ ABynseueBoH pbiyard. Moment cuasl. ITpasuio Mo-
MEHTOB.

Bpamaromuit MoMeHT, 0603HaueHHe, BHIYHCJIEHHE H eAMHHLE ero HaMe-
HeHusl.

Yenosre paBHOBecHs Ha phyare. Buabl paBHoBecHfl. BHuHCleHHe CHJBI
H IJIe4a CHJIBL.

Haknonnast mmockocts. Vsmepenne cuinl, Heo6XOOHMON AJS yAepKa-
HHS TeJla Ha HAKJOHHOHA IVIOCKOCTH. 3aBHCHMOCTb CHABl OT yrjla HaKJOHA

[Tepenaua Mexanuueckoil snepruu.

IMpeo6pazoBaHye 3HEPrHH.

Tennoevle asuratead. IlapoBas Typ6MHA u JBUraTesH BHYTPEeHHEro

cropanust (4-TaKTHBIA JBUraTenp, AH3ENb-ABHraTeldb) U QH3HYeCKHE OCHOBLI
X JEHCTBHS.
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MouiHocTs, 0603HaueHHe, BLIYHCJAEHHE, eIHHHIE ee H3MepeHHS.

Bhiuncnenne pa6oThl N0 MOLIHOCTH H BPEMEHH,

BblyucieHHe BpPeMeHH IO MOIIHOCTH H pabore. PaBeHcTBo pafoT mnpn
ucnoib3opanuy MexaHuamoB. KITJl MexaHH3MOB H €ro BHIYHCJIEHHE.

JonoAHHTeAbHHNH MaTepHuads

Ilkusel. Baoku. HenogBuXKHEIA W moABHXHHEI G6/I0KH. Pbiyaronono6-
Hble MHCTPYMEHTHl H CPeACTBA, HX NpPHMeHeHHS B MaluuHax. KJuH u BHHT,
ITpakTHUeCKOe NpHMEHeHHe NPOCTHIX MeXxaHH3MOB. JleficTBHe 2-TaKTHOrO
ABHraTeNil BHYTpeHHero cropaHusi. M3 uctophn nBuratenefi BHYTPEHHero
cropaHusi. BbiUuCJeHHe MOIIHOCTH MO 3aJaHHOH cuje, NyTH, BPeMEHH WIH
NO CKOPOCTH H CHJe.

Pacnpeneneune vacoB

Usyuenne Hosoro martepHasa 40 u
JlabopaTtopHhle paGoTH 4y
SKCcKypCHH 3u
3akpenjenue, moBTOpeHHe, 0606IEeHHe H KOHTPOJb 17 4

8 kanacc (2 u B Henemo, Beero 64 u)
I. Heuscenue tea (= 15 u)

OTHOCHTENLHOCTb MOKOSI H ABHMKEHHS.

Mexanuueckoe aBuxeHHe. V3MeneHHe CKOPOCTH, YCKOPEHHE.

PaBHOMepHOe TnpsMoJiuHeHHOe ABHXeHHe. CKOpPOCTb, CDEIHAS CKO-
poctb. O603HaueHHe CKOPOCTH, BHIYHCJAEHHE, EAHHHIL H3MEPeHHS.

BHIyHC/IeHHE NYTH MO CKOPOCTH H BPeMeHH, a BPEeMEHH MO CKOPOCTH H
MyTH.

3akon uHepuuu. OCHOBHEE NMOHATHS 06 HHEPUHAJBLHBHIX CHCTEMaX.

KonnuecTBO ABHMKEHHS H COXPaHEHHS HMNYJbCa NPH YAape.

Tlepemennoe aBHXKeHHe: JBUKeHHE NMPH NCHCTBHH CHJH TPEHHS H CO-
npoTHBJIEHHs cpeabl. DaKTOPH, BIMAIOLIHE HA CHJbl TPEHHS.

Cpo6oaHoe mafeHHe, NOCTOSIHHOE YCKOpeHHe,

JIBHKeHHE TO OKPYIKHOCTH, KoJeGaTelbHOe ABHKEHHE, BOJHOBOE ABH-
JKeHye, OMHCAHHE IMHAMIIKH 3BYKOBHX BOJIH.

JdononuutTenbHBHH MaTepuad

JBuxenue Comuua. T'eqnouentpuueckast cucrema otcuera. JIBHxeHue
NJIaHer.

H3MeHeHHe KOJIHYECTBA ABHIKEHHS H HMIYJbC CHIIHL.

IaBnenne rasza. ®akTopH, BJIHSIOUIHE HA CONPOTHUBJEHHE CpEIbI.

PacnpoctpaHeHne sHepruu mpu KojeGaTeJbHOM H BOJHOBOM JABHXKEHHH.

I1. Cserosole ssrenus (~8 u)

ITpumepnr B3aHMoAefcTBHH, CBA3aHHHX cO cBeToM. CBETOBHE BOJHH
KaK HOCUTeNIb SHEePrHH.

Hcrounnkn csera. TIpsMonuuefinoe pacmpocTpanenne cBera. CKOpOCTH
cBeTa.
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OTpaxkenne cBera. PaBeHCTBO Yr/oB majeHust H orpaxenus. Orpaxke-
HHe MapaJjjleJIbHOrO CBETOBOTO Nyyka OT IJIOCKOrO, BHITYKJOrO H BOTHYTO-
ro 3epras. Pokyc u QokycHoe paccTosHHe.

306paxceHHe LpeIMEeTOB B IJIOCKOM, BOTHYTOM M BBIIYKJIOM 3€pKa-
nax. CeoficTBa 3epkajbHOrO H306paxkenns. JleAcTBHTeNbHbIE H MHHMbIE
usobparkeHus.

IIpenomnenne cBeta Ha rpaHHlie BO3AyX — BOAa, Ha MJOCKOH CTEKJSH-
HOH mJjacTuHe, Ha cTeKAsiHHOM mpuaMe. IIpoxoxkaeHHe napaJiebHOrO CcBe-
TOBOTO NyYKa uYepe3 BHIMYKJAYIO M BOTHYTYIO JHH3H. PoKyc H ¢okycHoe
PaCCTOSIHHE BHIMYKJION JIHH3HI.

H3o6paxenne B BbimykJofl auxse. CBoficTBa H306pakeHHs. Buimyknas
JIMH3a KaK NpOCTOM yBeJMuunTesb. JIMH3a KHHOMPOEKTOpa, JHH3a doToam-
napara.

Paanoxenne Gemoro cBera npuamoil. Paayra. liser npeametos.

JonoaHHTEJbHB A MaTepHada

Paccrosinus B Kocmoce. 3epkanbuuiit nepuckon. ITocTpoenne n3oGpa-
JKeHHs B BHIMYKJOM M BOTHYTOM 3epKajlaX, B BHMYKJO#i H BOTHyTOH JIHH-
3ax. [IpakTHyecKHe COBETH, CBSI3aHHHE C NDPHMEHeHHEM KHHONPOEKTOpa H
tdoroannapara. Kunoannapar. Oukn. Mukpockon H Tejeckonl. YabTpaduo-
JIeTOBOE H HHGbpPaKpacHOe H3JYYeHHS.

I11. Saextpudeckuii Tok u e2o Geiicrsun. Hudykyus (=15 u)

MomHocTb 3MeKTpHYecKHX NoTpebuTesell. BhiuncienHe MOIHOCTH, efH-
HHIB! ee H3MepeHHs.

BriuncieHHe HanpsXKeHHS MO MOILIHOCTH M CHJe TOKa. BHuHC/IeHHe cH-
JIBl TOKA IO MOLHOCTH H HaNpSKeHHIO.

O6bscHeHne 0603HaYeHHH Ha MOTpeGUTENAX.

Briyuciaenne pa6oThl 3JeKTPHYECKOro MoTpeGHTeNs.

TennioBoe meficTBue Toka. PH3uyeckHe OCHOBHI M 3JHEPreTHYECKOE TOJI-
KOBaHHe NEHCTBHS 3JeKTPOHarpeBaTeJbHHX npu6opoB. CrnocoGn BKJIIOYEHHS
H paCueT U3pacXOAOBAHHOH 3JIEKTPO3HEpTHH.

MarnuTtHoe AeficTBHe TOKa. DNeKTPOMAarHHT.

ITpn6opH, OCHOBaHHbBIE Ha MarHHTHOM AEHCTBHH 3JEKTPHYECKOTO TOKA:
peJse, 31eKTPOH3MEPHTeNbHEIE PHGOPHI.

HHayunpoBaHubit TOK M HanpsixkeHue. dakTophHl, BAHSIOLIHE HAa HHAY-
uHpoBaHHOe HampsikeHne. [TepeMeHHBI TOK.

MaruuTHEE ¥ TeMJOBHE AEHCTBHA mNepeMeHHOro Toka. Tpancbopma-
TOP.

JononHHTeAbHBA MaTepHald

Bhuncienne paGoTH MOTpeGHTENS MO HANPSKEHHIO, CHJIE TOKA H Bpe-
MeHH,

IMpu6op anst H3MepeHHsT MOIIHOCTH. M3 HCTOPHM 3JeKTpHYECKOH JaMIIEL,
3BOHOK. ABTOMaTHYeCKHH NpefOXpaHHTeNb, ABUraTeNb ITOCTOSHHOrO TOKa.
M3 ucropuu 3JeKTpHOHKALHH KeNesHBIX JOPOr.

Hanpapnenne uHayunpoBanHoro Toka. [lepegaua u  HCHO/b30BaHHE
3/1eKTPU4eCKOR 5Hepruu. Tpexdasublii Tok. Pu3uuecKHe OCHOBH JeHACTBH:
Mukpodona, Tenedona u MaruutodoHa. BO3HHKHOBEHHEe MEpPeMEHHOTrO 3J€K-
TPOMAarHuTHOrO NOJIsl, PacnpoCTpaHeHHe 3JeKTpoMarHuTHol sHepruu. lllkana
3JIeKTPOMarHUTHHX BOJH. Paamno, TeneBH3op, NpaBHJIa HX NPHMEHEHHS.
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Pacnpenenenne gacos

HsyueHne HOBOro Matepuaja 38 y
Jla6opaTopHble paGoTH 3y
DKCKypCHH 3y
3akpenyieHne, nosTOpeHue, 06O6LIEHHE H KOHTPOJb 20 4

TMMHA3H4
I kaacc (2 u B Hegemo, Bcero 64 u)

Beenetine (4 u)
Metoan nosHauust npupoxab. HaGmogexne. Dxcnepument. Mogenupo-
BaHHe,

Mexanuueccue u repmudeckue 83aumodeiicraus (=36 u)

Tas u uameHenue ero coctosiHnH. Mopenp upeanbHoro rasa. Hamene-
HHe COCTOSIHHSI rasa NpH NOCTOSTHHOM oGbeMe. DHepreTHUecKoe TOJKOBaHHe
H3MEeHEeHHs! JaBJIeHHs, BHYTPEHHsSS SHeprus rasa. MameneHne coctosiHus ra-
32 NPH NMOCTOSIHHOM [aBJieHHH, pabora pacuunpenus. O6GbeauHeHHHIH 3aKOH
rasza. AGcoMoTHas 1IKaJa TeMnepartyp.

JKunkocts. TlpocTast CTPYKTypHasi Moaenb XKHAKOCTH. JKHAKOCTD mojx
neficTBHEM BHellIHe# CHJBL. IHMapocraTHueckoe naBjeHHe. BrlTanxkuBaromas
cuna. IToBepxHocTHOe HaTs:keHne. OnpefeneHnHe pa3MepoB MOJEKYJbl KHA-
KocTH. TepMHUeckoe pacUIHpEHHE KHAKOCTH.

Teepmoe teno. Ilpocrast Mozens ero crpoenns. ¥npyras jedopmauus.
TennoBoe pacurnpenne.

H3aMmeHeHnue arperaTHhIX COCTOSIHHH, X OGBACHEHHE Ha OCHOBE CTPYK-
TypHolt Mogenn. O6bsicHeHHe H3MEHEHHH arperaTHBIX COCTOSHHII BelecTBa.

JononNHUTEeNbHHE MaTepuada

[MapuyanpHoe naBleHHe. YPaBHEHHE COCTOSIHHS Tra3oB. Apxnabartnuec-
KHH npolecc.

Onpenenelne pasMepoB MaJibIX YacTHI Ha OCHOBe NOBEPXHOCTHOro Ha-
tsxeHust, [TosepxHocTHasi sueprus. J[laenenne, 0GYC/IOBJIEHHOE MEHHCKOM
JKHAKOCTH, KanuIipHOCTh. KOHCTaHTH BeluiecTBa.

PacnpeneneHne vacos

Hayuenne noBoro marepa’ia 40 u
Jla6opaTopHEe paGOTH! 64
TTucbMeHHBIT KOHTPOJb 4q
3akpenJieHne, NOBTOpEHHE, rojoBoe 0606LIeHHE, 3KCKYPCHS 14 4

Il knacc (2 u B Hegemo, Bcero 64 u)
Huepyus, umnyaoc, cusra (=18 u)

IIpaMonyHeiiHOe ABHXKeHHe, CPelHAT M MrHOBEHHAf CKOPOCTb (OMREIT
C TeJIeXKOH).

HHepuus, uHeplHaJbHbEIE CHCTEMEL.
CoynapeHus Tel OZMHAaKOBOH MacCH (Macca, COXpaHeHHe HMNYyJbca),
H3MeHeHHe HMIyJabca. VIHTEHCHBHOCTH YAapoB, CHJIA, 3aKOHH JBHKEHHS

96



HblOTOHa MOHAAITHE YCKOPEHHs, ABHXKEHHE NOoA neficTBHEM NOCTOAHHOH CH-
JIHI, KauecTBeHHOe 00bsicCHeHHE KOJ1e6aTeNbHOr0 JBHKEHHS.
JIBHKeHHe Ha IJIOCKOCTH H B NPpOCTpPaHCTBE, BEKTOP CKOPOCTH, BEKTOP

YCKOpEHHsl, BEKTOP CHJH. IIpHYHHHO-CJAEACTBEHHHH NPHHUMN B AHHAMHKe
HeioToHa.

Heuncenue yenrpa macc (=4 u)

Makporena, CHCTEMH TOYEK, UEHTP Macc. BHIHYXKAEHHBHE JBHKEHHA
(HaK/MIOHHAS NJIOCKOCTb, MasiTHHK). PaBHoBecHe.

Inepeus (~6 u)

Kunernueckast sHeprusi. JHeprust B3anMojieiicTBusi. Pabora. 3akoH cox-
PaHeHHs] 3HepPruH. DHEprus YNPYrHX H TPaBHTALHOHHBLIX B3aHMOZEHCTBHH.
MaremaTHyeckasi 3amuCh 3aKOHOB COXpPaHeHHS B MeXaHHKe.

Cuan tpenns. Koabduunent tpenns.

Kpusoaunetinoe dsuxcerue (=~12 u)

JIBHXEHHE 1O OKPYXKHOCTH, LUEHTPOCTPEMHTENbHOE H TaHTEHIHAJbHOE
YCKOPEHHS, PaBHOMEDHOE [BHXKEHHE MO OKPYKHOCTH, ABHXKeHHe IJaHeT.
3akon BcemupHoro Tarotenus. Bruiog 111 3akona Kennepa.

ITnaneTs, acTEepOHAB, CNYTHHKH NJIaHET, MCKYCCTBEHHBE CIYTHHKH.

Pemenne 3anau (ABuXKeHHE IO OKPYIKHOCTH).

BcemupHOe TAroTeHHe, Macca rpaBHTaUHOHHAs H HHEPTHas.

Onut JTBellla, cpaBHEHHe TPABHTALMOHHOTO YCKOpEHHA 3€MJH H UEHT-
POCTPEMHTENBHOTO YcKopeHust JIyHBI, Macca 3eMin.

3aKOHHI COXpaHEeHHSI HMNYJbCa.

BpaweHue Tesla ¢ HemoABHXKHOH ocblo. CBSI3b MEXIAY MOMEHTOM HHep-
UMH M BpaUlaloWHM MOMEHTOM HAa OCHOBE 3aKOHA ABHIKEHHS HeloroHa,
BpauieHne 3eMJIH.

JdonmoaHHTeNbHBH MaTepHaJ
Conporusienne cpeabl. JIHHaMuyeckoe ONMHcaHue [ABHXKeHuH. [Buxke-
HHe TeJa NoJ AeHCTBMEM HECKOJbKHX CHJ. JIBHXKeHHe TeJa, GpOIIEHHOro
noj YrioM K ropu3onTy. [IpHHUMN H3MEPEHHS MacChl.

Pacnpenenenune yacos

Hsyuenne HOBoro Marepuaja 40 4
JlaGopaTopHbie paGoThH 6 u
ITucbMeHHbIH KOHTPOJb 44
3akpenaeHHe, MOBTOPeHIle, roAoBoe 06GOOLIEHHE, SKCKYPCHS 144

Il kaacc (3 4 B nenemo, 96 u 3a roxn)

Koaebanus u soanot (=11 y)

UnHcaHHe TapMOHHYECKOro ABHXKEHHS H €ro AMHAMMKa. 3aKOH cOxpa-
HEeHHSl 3HEPruH, 3aTyXaloUlHe H BHIHYXKIeHHble KoaeGaHHs, Pe3OHAHC.

OnucaHne BOJHOBOTO ABHXKEHHsI, AJHHA BOJIHBI, YacTOTa, YNpyrde BOJ-
Hbl, TPOAOJbHBIE Il ONEPEYHBlE BOJHEI, MOJSIPH3ALUHST.

IMpunwin TofireHca, CTosYe BOMHBI.
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Bsaumodeiicreue sapada u asekTpudeckozo noass (=18 u)

B3anMonelcTBHe HENOABHXHHIX 3JIEKTPHYECKHX 3apsinoB. DBimnskoneii-
cTBHe M AefiCTBHE HA PACCTOSTHHH.

dnexTpuyeckoe noJe. HanpskeHHOCTb 3JeKTPHYECKOrO MNOJNS H TOHA-
THE 3JEKTPHUECKOro 3apsiia (HAelicTBHe MONS Ha TeJso).

3apsa KaK HCTOUIHK MOJs, 3aKoH [aycca (nefictBHe 3apsiza Ha moJe).

3akon Kyaona.

ToTeHuuas, pasHOCTh NOTEHIHAJIOB, HaNpsKeHHe.

Jlumons.

Merasiel B 3/1€KTPHYECKOM TOJie, €MKOCTb. JHEprHsl 3JeKTPHYECKOro
oS

Baaumodeiicteue Toka u mazHurro2o noass (=12 u)

dnekTpuueckuit Tok, 3akoH Owma, 3akoH J{xkoyas — Jlenua, npoBoau-
MOCTb, CONPOTHBJIEHHE.

3aKkoH COXPaHEHHS 3JEKTPHUECKOro 3apsiaa, 3akoHH Kupxroda.

BsanMoneicTBHe TOKOB, AEHCTBHE MATHHTHOTO MOJS Ha ABHKYLIHACA
3apsan, cuna JlopeHua.

JleiicTBHe TOKAa Ha MATHHTHOe [0Jie, BHXpEBOe MarHHTHOE MOJe.

OnpeneneHne MarHUTHOrO HOJs MPSIMOJHHEHHOrO NMPOBOZHHKA H coJe-
HOHMZA, 3JEKTPOMATHHTHI, NMOCTOSTHHBIE MATHHTH, 3KEJE3HBI CepHAeYHHK.

DeKTPOMAarHuTHasi HUHAYKUMS, CAMOMHIAYKIMs, HHAYKTHBHOCTb, 3HEp-
FHSL MarHuTHOrO MOJS.

Bakyymubie TpyOku. TeneskpaH.

HelicTeue MaeHuTHO20 NOAR HA dAeKTpudeckoe nose (=7 4)

MaruutHoe TNoJie, H3MEHSSICb BO BPEMEHH, MOPOKAAET 3JEKTPHUECKOE
noJe.

Bo3HHKHOBEHHE NEPEMEHHOr0 HanpsiKeHusl, NepeMeHHLIH TOK.

TpancgopMaTop, nepeaaya >1eKTPOIHEPTLHH.

Kone6aTenbHble KOHTYPH, PE3OHAHC.

Heiicreue arexTputeckozo noas Ha masnutnoe nose (=14 1)

‘DneKTpHYecKOoe moJjie, H3MEHSsACb BO BPEMEHH, NOPOXKIaeT MarHHTHOE
noJe.

Bo3HHKHOBeHHE 3JIEKTPOMATHHTHBIX BOJIH.

AHTeHBl, H3NyyeHHe, pacCHPOCTpPaHEHHe 3JIEKTPOMATHHTHHIX BOJH, MOAY-
JALUHSA, POJb KOJe6aTeJIbHOTO KOHTYpa B NepeflaTiHKe H NPHEMHHKE.

Onucanve 3JeKTPOMArHHTHHIX BOJH, HX 3HEPrus, pacnpocTpaHeHHe
3JeKTPOMarHHTHONH SHepruH, 3aTyxaHue KojebGaHuit B KoJjieGaTeNbHOM KOH-
Type BO BpeMsi H3JydeHusi, o6paTHasi CBA3b.

HIMnyJbc 3MeKTpOMarHHTHOTO MOJS.

CBeTOBHE 3JIeKTPOMArHHTHBlE BOJIHBI, LBeT, AHGpPaKuHs, HHTepdepeH-
M5, H3MEPEHHe MJHHBH BOJH, CNEKTp, CNEKTPAJbHBIA aHAJH3.

CnekTp 3JeKTPOMArHHTHBIX H3JyYeHH. )

JononHuTeabHHHE MaTepHaa

Ciaoxkenne komebannil. 3aryxatouue KojgeGaHHd. MysHKajJbHbe HHCTPY-
MeHTH!, BHCOTAa 3BYKa, pe3oHaTopH, yXxo. dddekr [onniaepa, yibTpasByk.
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dnekTpoHHble TPYGKH, ['eoMeTpuueckoe ONMHCAHME OTPaXKEHUS W TpeJoMJe-
Husa. KpacHoe cMelleHHe. DKBHNOTEHIHaJbHble NOBEPXHOCTH. 3aTyxatoilee
a/leKTpOMariuTHoe KoueGanue. ITogpobHoe o6bAcHenHe E=rmc2,

Pacnpegenenune yacos

Hayuenue HoBoro MartepuaJjia 62 u
Jla6opaTopHble paGoTh! 81
ITncbMeHHHR KOHTPOJB 6 u
3akpenJieHne, NMOBTOPeHHe, pe3ioMe, SKCKYPCHA 20 4

IV kaacc (3 4 3a Hepesio, 84 u 3a roa)
Crarucrusecxkas gusuxa (=15 u)

Heo6patumuie npouneccul. IlepBHil 3aKOH TepMOAHHaMHKH.

CraTtHcTHYecKOe OGDbsICHeHHEe BTOPOTO 3aKOHAa TePMOJAHHAMHMKH. B 3am-
KHYTOH CHCTeMe BO3pacTaeT HeynopsiAoYeHHOCTb.

O6beMHast maoTHocTh (06bsicHeHne AHGbOy3noHHON Mozenu). Pacmpe-
JlelieHHe 3HePruH Mexiay MoJekyjiamu, Pacnpenenenue Bosbumana. Beene-
HHe CTaTHCTHYECKON BEPOSITHOCTH KaK BO3MOXKHOCTH OmpelesieHHsl KOJHYeCT-
Ba MoJsiekys. TepMoauHaMHUecKasi BEPOSTHOCTb, DHTPONHS.

ITepepaua snepruu. KITH nukaa.

ATombi u 3aementaprbte vactuyst (=20 u)

KopnyckynspHue cBofictBa cBera (OMHTHOe HOKasaTenbcTBO). Hacro-
T Bopa.

KeanToBasi mpupoja 3nekTpoHa (ONHT MHJUIMKeHa) H ero BOJHOBAas
npupoaa (onuT IeBHccoHa—JlxepMepa), HHHA BOJIH Ae Bpofas.

EavHcTBO NpHPOAHHX SBJEHHH, COOTHOLIEHHe HeompeleJeHHOCTeH.

OG6bsicHeHHe CTaGHJILHOCTH COCTOSIHHS aTOMa.

CrosiyHe BOJIHEL B ABYXMEpHBIX H TPEXMepHBIX MPOCTPAHCTBaXx.

Bo36yxeHHbHE COCTOSHHS AaTOMOB, SHepreTHUecKHe YpOBHH, JHHeHRdYa-
THI cnekTp.

Tpunuun ITaynu, neproauueckas cucrema.

TpaexkTopus MoseKyJibl, XHMHUECKHE CBS3H.

Mertannnl, cBOGOAHBIE 3/IEKTPOHH, IPOBOJHHKH, CBEPXNPOBOAHMOCTD, a6-
cop6uHa cBeTa.

JIH9/IeKTPHKH, NOJYNPOBOAHHKH. 30HHAs TEOPHS NPOBOAHMOCTH.

Dusuka adpa (~10 u)

Crpoenne aToMa, NPOTOH, HENTPOH, siAepHAs CHJIA, KOPOTKOAEHCTBYIO-
iHe siiePHBe CHJIb.

Tlpeppaienne aToMHHX fAep JETKHX 5JEMEHTOB, 3aKPHTHE YpPOBHH,
SHEPrHs CBA3M aTOMHHIX sfep, caMoe BHTOZHOe NPOTOHHO-HEATPOHHOE COOT-
HollueHHe. .

DopMmyna sHepruH CBS3M Ha OCHOBE KameJbHOR Mojead. Poab cooTHo-
LIeHHST MPOTOHOB H HEeATPOHOB, H30TONH, HaHGoJee CTaGHJbHEE H30TOMHI.

PannoakTHBHHN pacnaj, CABHC MHHHMyMa S3HEprHH, raMma-pacnap,
B-u3anyuenne, o-HajnyueHHe, CHOHTaHHOE pacuieljieHHe aToma. BujeneHue
SHePrHH MpH JeJIeHHH TSXKEeNHX siiep, o6pasoBaHHe HeATPOHOB NpH sAlep-
HOM pacnaje, uendas peakuna. AtomHas Gom0a, TpaHC-ypaHbl, peaKTOpHI,
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aToMiitie ctaHuud, Poas peakrtopos, omacHocTb s ofulecTBa, paccMoTpe-
HHe 3eMHBIX HCTOYHHKOB 3HEprHH, sijepHas peakuus, BojopofHas GomOa,
HeilTpoHHas 6oM0a.

Actporomus (=10 u)

O6pasoBanne ranakTik 4 3Be3f. Breisenenne sneprun CoiHuem.

TIpoXONKHTENLHOCTD KH3HH 3Be3.

OGpasoBaHHe 3/J1eMEHTOB B 3Be3lax, NpeBpallieHHe 3JeMEHTOB B KOC-
Moce.

O6pasoBanue CosHeuHO#R cHcTeMH. JIBofiHbe 3Be3Mbl.

O6pasoBaHue NAaHETHHX CHCTEM.

Atmocdepa 3emian.

JonoAHUTEJNbHHHR MaTepHa

JKuBoTHHIi MHD, OTOCHHTES, POJIb H3JIYUEHHS CBeTa.

OcHOBbl XHMHUYECKOfi TEpPMOAHHAMHKH, pPaBHOBeCHE H30TE€DMHHIX, OTKPHI-
THIX CHCTeM, NpPHHUMN MHHHMyMa 3HepTHH M BO3pacTaHHS SHTPONHH, Ka-
YyecTBeHHHe onpefeeHHs] CBOOOLHOH SHEprHH.

Co6cTBeHHast M npuUMecHasi MPOBOAMMOCTbL NOJYNPOBOAHMKOB. TpaH3HC-
TOPHl, TEPMHCTOpPHI, NMOJYNPOBOXHHKH KaK 3JEKTPOHHBIE 3/J€MEHTH, SJEKT-
POHHBIE MaUIMHLI, BO3MOXKHOCTH aBTOMAaTHKH.

XuMHueckasi 3BOJIOLMS, BO3HHKHOBEHHe KH3HH, aTMocdepa.

BuoJsiornyeckas 3BOJIOLHS.

Pac,npen.eJIeHne 9acoB

Hayuenne HoBOro MatepHana 55
Jla6oparopHHe paGoThl 44
ITHCcbMeHHBI KOHTPOJIb 54y
TloBTOpeHHe, 3akpenenne, rogosoe o6obuleHne, sKckypeus 20 u
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