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UCTOPUA CO3AAHNA U OCHOBbI YHEBHUKA

= Co34aH Ha ocHoBe yyebHuKa I.A. Makuwes, A.3. CnHakoB 10-11 ( 5-TOMHUK)
B 2017 roay

= MeToanyecKkmne NpuUHLUMNbI MOCTPOEHUA Kypca Ha OCHoBe yyebHmKa A.B.
MNepbiwKknHa 10-11 Knacc

= HanucaH komaHaon neparoros: [etposa M.A., Kyapasues B.B., CtenaHos
C.B., 3abonotckumin A.A., Komuccapos B.D.
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NMPUMEPHOE PACNPEOENEHUE ABTOPCKOIO MATEPUANA B YHEBHUKE
r.a. MAKULWIEB, M.A. METPOBA, ®U3UKA, 10-11 KZTACC

10 Knacc
FnaBa ABTOpCTBO MpumevaHua AsTOpCTBO MpumeyaHus AsTOpCTBO MpumevaHua
Makuwes MetpoBa MepbIWKUH
naBa 6 50% ABTOPCKNM 40% ABTOPCKWUIA MmaTepunan B 10% MeToamnkKa
OCHOBbI maTtepwuan §37,39,40( 6onee 80%), NU3N0KEeHMA rnaBbl 6

MOJIEKYNTAPHO- NPUCYTCTBYET B 45,46 NOJIHOCTbIO
KWUHETUYECKON §38,41,42,43 MaTepuanbl Kyapasuesa cooTBeTCcTBYeT

TEOPUU B.B. + peweHunAa 3agay + MmeToauke
3aiaHuA npeanoXKeHHOM

[NepbIWKMUHbIM NO

laram « CBOMCTB
NapoB-CBOMCTBA

*KNOKOCTEN-CBOMCTBA

TBEPAbIX TENY
ABTOPCKMM

maTtepuan B §45,46
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NMEPBAA 3AAAYA — HE UCMTOPTUTD 3AMEYATE/IbHbIU
KNACCUHECKUUN MATEPUAN

YuyebHuk IA. Maknwesa 2015 roaa (D|/|3|/|KA
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BTOPAA 3AZAYA — CAENATb COBPEMEHHbIWU YYEBHUK

Kn3 Cyopu DOU3UKA TEXHOJIOTUIA BYAYLLEFO
= AHanus yyebHuKa K. Cyopua HeobbikHoBEHHAS 15 BYAYLMX DUUKOB U UHKEHEPOB
= Jcnonb3oBaHWe maTepmnanos Mﬁ%@ B.A. Unbun, B. B. Kyapssues
n3 KHUrm B.A. Nnvu Ha, B.B. %'ﬂ@!}ﬂ%% MATUCTPAJIBHBIE HAITPABJIEHUSA

DODUNUBSUKWU

KyapAasuesa

TOM 1

Mepesoa ¢ anrmikcxore
E. M. BYTHKOBA # A, C. KOH/IPATHEBA

O
COBPEMEHHAHN

HMBKME Temneparypbl Pemreuoecxoe u_;pytﬁerrf
CBepxnpoeouumocrb BbicOKMe AaBNEHHSA
= CBepxrekyuecTb (DynnepeHb| HaHOTPYOKM, rpadJeH'— FH
1EM .n-.i2'&5’3".’3:%’&???{@’1 Nazepbl NUHdopMaLMOHHBIE TEXHONOTHM:
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TPETbA 3AAAYA — CO34ATb YAOBEHbIN YMK ANA YYUTENA

NMporpammol ]

Y4yebHUK
«®dPusmuka 10-11»
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ABtop YMK: lNeTpoBa Mapusa ApceHbeBHa

26 net pabotbl yuntenem GU3MKU B
Nlnuee 1502 npn M3WU, IKkcnepT EIMN3

CBMAETENBCTBO

N: 00171267

NoATBEPXAAET, YTO
NMETPOBA MAPUA APCEHbEBHA

npuHan(a) y4acrue
B HE3aBUCMMOW AMarHoCTUKe
ONS KaHANAATOB B YNEHbI MPeAMEeTHbLIX KOMUCCUIA
B cpopmaTe EIN3 no npeamery:
Ddusunka
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METOAUNYECKUE NPUHLUUMNDbI NOCTPOEHUA YHEBHUKA
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®U3UKA B YHEBHUKE AO/TXKHA bbiTb U3/TOXKEHA NOC/IEAOBATE/IbHO
U NOMMYHO

YU4nuTbiBaEM «K/IMMOBOE MbILLIEHNE», HO HE NAEM Ha MOBOAY.
Bblaenaem Ha cMHeM PpOHe BarXKHble onpeaeneHus

Xipan — AX Lyan Xygan T AX

t f
| | HHCI0BaAA OCh
I 2Ax ]
) 1

Puc.1.1

AGconoTHas IOrPeIHOCTE BLIPAMKaeTCs B e/IMHUIAX HAMePSeMoil BeJlHUHHEb]
M OTIpejieNsieT FPAHMIIL] YHCIOBOTO WHTEPBAJA, B KOTOPOM ¢ GONLIION BepOAT-
HOCTEIO HAXOIMTCS HCTHHHOE 3HAYeHHe BeIHYHHE X.

J1si MCTHHHOI'O 3HAUYCHUS BeJIMUHHBI CIIPABE/UIHBO COOTHOIICHHE:

Long — AX < X < X, + AX.

Yucnopoit waTEpBan 2Ax, B KOTOPOM € BePOSITHOCTHIO, GIIM3KON K e(HHH-
e, HAXOJMTCS HCTHHHOE 3HAUCHUE BeJIHUMHBL X, HABLIBAIOT JoGepUMEeNbHRbIM
unmepaarom (puc. 1.1).

OTHOCHTeNLHAN TNOTPeNIHOCTE € HaMepeHHs — OespasMepHas BeJHYHHA,
PABHAN OTHONICHHIO A0COMIOTHON MOTPEITHOCTH K H3IMEPEeHHOMY 3HAUCHHIO
BeJHITHHEL

. Ax
m 0"3"“ " onsml Ee mwm"“' Yacro OTHOCHTEJILHYIO uorpemnoc'ri-:auepennn BEIPpAXXKAalOT B IpOoIeHTaXx:
METOAbl HAYYHOIO UCCNEAOBAHUSA B ®U3IUKE =A% 100%.
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®U3UKA B LLUKONE — 3TO COBPEMEHHO U UHTEPECHO,
BHE 3SABUCUMOCTU CAAEM JIU ETD

Puc. 2.3

Tak, mobuie e ToukH (Hanpumep, A W B) kaGuHKH Koleca o6o3peHus
(pHc. 2.4, @) IBHKYTCSH TAK, YTO MPOXOAAINas Yepes HUX nNpsiMas AB Bcerga
ocTaéres napajyieJibHON camMoif ceGe (puc. 2.4, 6). Tem caMbeiM, KaOHHKa J{BH-
JKETCS NoCTYNaTeNbHO.

JIBMzKeHHe TeJia HASKIBAIOT BPANATEALHLIM, 6CHH BCE ero TOUKH JABHKYTES
110 OKPYHOCTSM, HEHTPEI KOTOPLIX JekKaT Ha oj{Hof npamoil. ITy npamyio
HASLIBAIOT OCKIO BPANIeHHA TeAa.

BpamarensHoe JIBUMKEHNE COBEPIIAIOT, HAIPHMEDP, KOJIEca, Balkl ABHraTe-
Jie#t ¥ TeHepaToOpoR, NPoTeiephl CAMOJIIETOR.

OcTanopuMces emé Ha ofHOM crocofe ONMCanusl JABHIKEHHS, HAa3LIBAeMOM
anaaumuyeckum. B KaKJALH MOMEHT BpeMeHH ¢ KOOpAWHATA X TeJla HMeeT
onpesienénnoe snavyene. C TeuenneM BpeMeHH NPOHCXO/IHT H3MeHeHHe Koop-
auHatTel. Ha MmaTeMaTHyeckoM sisbike 910 O3HAYaeT, 4To0 KOOpAHHATa X SBJIS-
ercst (PYHKIMeH BpeMeHn:

x = f(t), nan x = x(t).

Puc. 2.4
) O CCHICKMIA &
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®U3UKA B LUKONE — UMEET TNYBOKUE KOPHU B UCTOPUU HAYKU

U3 uctopum pasentus GU3NKN U TEXHUKW

Mocne Toro kak Bul M3y4unm Tpu 3akoHa HelotoHa, Aaamm nx GopMynupoBkn
n3 kHurn «<Maremarunieckue Havana HarypansHoin dunocodumns. MNpu atom npu-
BE/IEM 3TU 3AaKOHLI B NEPeBo/ie C NarTbiiu, KOTOpLIA cae-
nan akapemuk A. H. Kpuinos.

3akon 1. Besikoe 1eno npoponxaer yaepxusarscs
B CBOEM COCTOSIHMN NOKOS MK PABHOMEPHOIO U NPAMONX-
HeUHOIo ABKXEHWS, NOKa WU NOCKOJILKY OHO HE NPUHYXAA-
ETCH NPUNOXEHHBIMU CUNAMU U3MEHUTE STO COCTOSIHME.

3akon 2. UameHeHne KonuiecTsa ABMKeHWS Nponop-
LMOHANBHO NPWIOXEHHO! ABWXYILIEH Cune U NPONCXoanT
NO HanNpasNeHnio TON NPAMOK, NO KOTOPOH cuna nencr-
Byer.

3axon 3. [lecTBuIO BCeraa ecth paBHOe U NPOTUBO-
NONIOXHOE NPOTUBOAEWCTBME, MHAYe B3auMOAEHCTBUA

JIBYX TeN APYr Ha Apyra u mexzly coboi pasHbl U Hanpas-
NEHLI B NPOTUBONONOXHLIE CTOPOHLI.

H. HLIOTOH

Puc.7.26

KMBaHWA B UWIMHAD XOSIOAHOW BOALI M3 pesepByapa 5 nap KoHaeHcupyercs,
W NopLUeHb onyckaertcs. Oxnaxaaouan Boja U CKOHAEHCUPOBaHHLIA Nap Buinyc-
KalOTCA M3 LunuMHApa no Tpybe 6, a nanuiuHKil Nap ua Koma — 4Yepes npeaoxpa-
HUTENbHLIA Knanad 7. Mawwuna HblokomeHna ucnons3osanack B EBpone Gonee
0 ner.
MNMepeas B Poccun asyxumnuHapoBasi BakyyMmHas naposas mativHa 6uina cnpo-
KTupoBaHa mexaHukom Meanom WMeaHosuyiem [lonayvoewim (1728—1766) nog
Bapnaynom. B Heit 66110 MCNonb3oBaHo agToMarMieckoe peryinposanue Brycka
BhiNycka napa. MawmHa umena asa uwiMHAPa C NOPLIHAMY, COSAMHEHHLIMKW

uensimu ¢ 6anadcupamu. lNocneaHmue NPUBOANIKM B AGHCTBUE MEXW, KOTOPLIE Ha-
Ka4mBanu Bo3ayx B rnasunbHbie neywun. lNocne atoro MNonsyHoB ckoHCTpymwpoBan
MOILLIHBIA TennoBoi asuratens Ha 15 nnasunbHbix Neveir. 1o Guina yxe HacTos-
LWasn TeniocunoBasi CTaHLms:.

ABTOp TEKCTOB «I3T0 NtobonbITHO» — B.B. Kyapasues
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B LUKO/IbHON ®U3UKE HET HEHYXXHbIX TEM, ECTb AE®ULUT BPEMEHU ANA UX
U3/TOXKEHUA

Ha »Xentom poHe naparpadbl —ANa y4alWUXCA, UHTEPECYOWMXCA GU3NKOU

EFZ]  cuna conpoTHBNEHHS NPU ABHKEHWM TEN

sl [F7]  aunAmMKA BPAWATENbHOTO ABMKEHHS

CHNA CONPOTUBNEHUA. Ilpu aABMIKeHHH TBEPAOIO TeJia B MHJIKOCTH WM rasze TERA N0 OHPYIKHOCTH

HJIM [IPH JIBUIKEHHH OJIHOIO CJIOS JKUJIKOCTH (raza) OTHOCHTeJILHO ApPYroro ABWXEHME TEJIA MO OKPYXHOCTHU. PaceMoTpHM Teso (MATEPHANLHYIO TOYKY),
BOZHMKAET CHJIa, TOPMOZAIAA JBHIKCHHME, — CUAG BAIK020 MPEHUA, WIN ABMIKYIIEEcS 0 OKPYKHOCTH pajuycoM R ¢ noctosuuoil ckopoctsio v. [Ipn
cuna conpomuenrenus. OHa HanpagpjieHa HapajielibHO OBePXHOCTH CONPH- TAKOM JIBHIKCHHH MOIYJbL CKOPOCTH OCTASTCS MOCTOAHHEIM, HO HANIPpARICHHE

CKOPOCTH M3MeHsieTes ¢ TeueHuem speMenu. CKopoceTs Tesia B J11060i MOMEeHT
BpeMeéHH MOXXHO CUHUTATL MI'HOBEHHOMN CKOpPOCThIO, 1 OHA HallpaBleHa IO Ka-
caTeNLHOK K OKpy:KHOCTH (puc. 3.61). B § 11 Gusio lokaszano, 9To npy nopot-

M JIBHXKEHHH TeJo MMeeT HopMaJibHoe (IleHTPOCTPeMHUTeILHOR) YCKOpeHHe
m PEAKT"B"b'E ABHI’ATEII“. , KOTOpOe HAalpapJIeHO NeplHeHJHKVIAPpHO MI'HOBEHHOM CKOpPOCTH TeJia
YCNEXW B OCBOEHWM KOCMWYECKOTO MPOCTPAHCTBA T ey

B oToM cnyuae MOAYIIL HOPMAJIEHOTO YCKOPEHHS @ TeJla MOXKHO PacCUYMTaThL
PEAKTUBHBLIE ABUTATEJIU. PeakTUBHEIE IBHTATENH NOJVYHIIH HIHPOKOE IpAMe- ) (hopmyJie:

HEeHHE B CBS3H C OCROCHHEM KOCMHYeCKoOro npocrpancrea. UX npumernsior
TAKIKe JUIS MeTeOPOJIOI'MUYeCKUX M BOSHHLIX paKeT pasjIMuHOro pajuyca jei- a="5-
cTBUS. B KOCMWYECKOM ITPOCTPaHCTRE HCHIOJIBL30BATE KaKHe-JIH00 JIpYyIrie JIBH-
raTelid, KpoMe peakTHBHLIX, HeBO3MOIKHO: HET Ol0OPLI, OTTAJKHBAACHL OT KO-
TOPOH KOCMUUYECKHMI Kopabiib MOr Obl HONYUHTEL yekoperue. Ucnons3osanue
JKe PEAKTHRHLIX JIBUraTeNiei JUis caMOJIETOR M paKkeT, He BRXOAAINX 3a npe-
Jledibl arMochepsl, CBA3aHO ¢ TeM, YTO HMEHHO TaKkHe JABHIaTelH CIoCOOHbI
ofeclieunTh MAKCUMAJILHYIO CKOPOCTD 10OJIETA.

PeakTuBHEIC JABHUTraTeJIH MOJKHO pas3/ieJIMTL Ha JIBa KJacca: paxKemHble H 2 pg pcaénl/ﬂl ﬁ C K M ﬁ w-
eosi)ymnopearcmusnue. B PAKeTHRIX JIBHIaTeJIdgX TOMJIHBO H HeOOXOAHM BIH | p
SR NN CE A Nres AR O NESE SN cagatecsrEEETRO TR EEes st o 1% cormien s v ee - PP ..i.:.)..-.. ...... y LI e 6 H I/I K UDG':DG. BEHTAHA



®U3UKA B LLUKONE - 3TO COBPEMEHHAA U ANUHAMWYHO PA3BUBAIOLLAACA
OBJ/IACTb HAYKHU

() ""5 ‘_) ‘) “ " ‘§ ‘\,'
|l "‘ ‘ _‘}r.;
[ o & ¢ €O

6
Puc. 6.1

OTMeTHM, 4TO cOBpeMeHHEle NPHOOPEI MO3BOJISIIOT PACCMATPHBATE OT/EN k-
HEIe aTOMBI HAa MOBEPXHOCTAX Tel W M3MepsTh MX pasmephl. CaMulii corep-
HIeHHBIH U3 HUX, HASEIBAEMEIH CKAHMPYIOIIUM TYHHEJILHEIM MHKPOCKOIIOM,
Obll cosfan B cepepune 1980-X rr. cOTpyAHHKAMH KOMILIOTEPHOH (UPMBL
IBM I'. Bunnurom u I'. Popepom. Ouu ObUIM YAOCTOCHBI 3a 9TO H300peTeHHe
HoGenerckoit npemun no gpusuke (1986).

O. WUTEPH

3KCNEPUMEHTANILHOE ONPEAENEHUE CKOPOCTEH MOJE-
KYN FA3A. OnEITE 10 ONpeieNIeHHI0 CKOPOCTH TelJIOBO-
r'o JIBHYKEHHUS MOJIEKYJ NOATBEPHIHN CIPaBe/INBOCTE
thopmyabl (2). Oaun U3 HUX ObLJI OCYIIECTRIEH HeMell-
kM pusukom Orro [HTeprom (1888—1969) B 1920 r.

Onna n3 cxem onwiTa [llTepna nokasana Ha pucynke
6.26. llpudop cocrour M3 cocyaa I, cucreMbl auad-
parm 2, 3 W nuInEApa 4, Bpamawnerocs ¢ 0oJLIIOH
VYIVIOBOH CKOPOCTLIO ®.

B cocysne I HaTsiHyTa TOHKAs IJIATHHOBAas IPOBO-
Jouka 5, nokpeitTas cjioem cepedpa. Ilo nposonouxe
NponycKranoT siekrpuyeckui Tok. Ilpu npoxoxjaennn
TOKa cJIoi cepelpa Henapsiercsi, H COCy/l 3anoJinsiercs
razoM M3 OJ[HOATOMHEIX MoJieKkyan cepefpa. I'az naxo-
JIATCS B PABHOBECHOM COCTOSIHMM 11pK TeMmuepatype T,
KOTOPYIO MOYKHO H3MEPHTh.

14

3710 MOGONLITHO. ..

Ha nepegHeM Kpae Haykn U TeXHUKMN

B 1985 r. 6bina oTkpbiTa paHee HeuasecTHas moaudukaums yrnepoaa — gys-
nepen Cgy. Monekyna dbynnepena npeacrasnser coboit samkhyTyio chepy, co-
CTaBNEHHYIO U3 NPaBUbHLIX NATUYTONLHUKOB (MEHTAroHOB) U LWECTUYTONILHUKOB
(rekcaroHoB) ¢ atomamu yrmeposa B seplumHax (puc. 6.48).

910 MonekynapHoe coeamHerme no popme HanomuHaet GyTooNbHLIA MAY.
B otnnuume ot rpadura n anmasa, CTpyKTypa KOTOpbIX npejicrasnset coboi nepmo-
JMHECKYIO PeLUéTKy aTOMOB, MUHUMASILHLIM 3/IEMEHTOM CTPYKTYPbI MOJSIeKY/ibi
dynnepena asnseTca He atom, a monekyna. B 1985 r. Pobepr Képn (p. 1933), Xa-
ponba Kporo (1939—2016), Puiapa Cmonnm (1943—2005) uccneposanu cnekr-
pbl Napos rpadura, Nnosiy4eHHLIX Npu nazepHom obny4ennn TBépaoro obpasua.
B akcnepumentax teéppas rpadurosas mMulleHb noasepranachk BO3AEHCTBUIO
MOLLIHOTO Na3epHoro uany4exus. B peaynsrate npoucxoawno obpasoBaHune nnas-
Mbl, umeioweit Temnepatypy 5000—10 000 °C, B KOTOPO U CUHTE3NPOBAIUCH
Monekynbl Cgy. OHM MaeHTMGUUMPOBAUCE METOAOM MAaCC-CNEKTPOCKONUMK, T. €.
¢ nomousio npubopa, NO3BoONSIOLWEr0 COPTUPOBaTL aTOMbl U MOJIEKYSTH 110 MX
maccam. 3a otkpbitne dynneperos P. Képn, X. Kporo u P. Cmonnm 6uinu yanocroe-
Hbl HoBenesckoi npemun no xumumn 1996 r.

Csoe Hassanue dynnepeHsl nonyswm no damwium apxurekropa Pwsapaa
bakmuncrepa dynnepa (1895--1983), ckoHCTpyMpoBaBLIEro Kynos MnaswiboHa
CLLIA Ha BoicTaske B MoHpeane B 1967 1. B BUE COMNEHEHHLIX NATU- W LLECTU-
YronbHUKoB (puc. 6.49).

B Hacrosiuwee Bpems BeAlyTCs UCCNeAoBaHus 110 UCTNoNb3osaHnio dynnepeHos
ANA co3nanmns GOTONPUEMHUKOB U ONTOINEKTPOHHLIX YCTPOUCTB, aNMasHbIX U an-
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YHEBHUK - U ANA TEX, KTO NNAHUPYET COABATD EIN

[lpmepbl peweHnAa 3agau.

Bce npumepbl BaXKHbIX TUMOB 33434, KOTOPbIE MOXKHO U HYXXHO Ay6aMpoBaThb Ha ypoKax
NPU N3y4eHUn Tem.

B Boanyxe
NPAMEP PELLUEHWS 3AJANM

B repocube

B 3akpeITOM cocyjie ooséMom 0,1 M? npu Temnepartype 147 °C copepxRuT- Y Px ¥
cs1 0,5 Kr Bojikl. Ha RaRYI0 BeIHYHHY Cle/lyeT H3MeHHThL 00LEM cocya, F
YTOOL! B HEM COAEPIKANUCH TOJNLKO HACKIIEHHEIe [1apbl BOALI? JlaBieHHe
HACKIIEHHEIX 1APOB BOJIEI IPH JIaHHOM TeMIepaType pagHo 4,7 - 10% Ia. - =0
Jlano: CH: Pemenue:
t=147°C T-420K I'paduK paceMaTpHBaeMoro npo-
6

V-0,1m% :)13??; lgoxanaﬂ HA pHCYHKe a o
m - 0,5 kr p B Bo3jtyxe: B KepocHHe:
Py —4,7-10511a mg+ T + By =0. mE+Ty + Fp + Fp—0.
M = 18+ 103 kr/Monk ¢ oy ley s na oci OX u OY.

oY:Tcosa—mg=0, (1) OY:Tycosa+ Fy —mg=0, (3)
AV ? OX:Tsina—Fy=0. (2) OX:Tysina— Fp=0. 1)

Pasjie/l M NOWIeHHO

0OV Vv+AV V
Puc.8.15
O)iMH U3 CNOCOOOB CO3/IATEL B COCY/e HACHIINEHHEIA nap 9T0 YBeJH-
UUTH O0BLEM cocyia (epexot I — 2 Ha puc. 8.15).

B Touke 2 o0neM cocyja oyser pagen V + AV. Henoassys ypasueHue
Menjieneesa — Kaane#ipona, sanumem:

p,,(VeAV)—{‘,—RTgAV—%‘,l’fI =y,

15

ypaBHeHus (2) v (1):

- B
tga=- 20,

YroJ pacxokeHust HUTel 10 YCJ0BHIO 3aJlaud JI0JIXKeH ObiTh OJIHUM W

TeM XKe, 10aToMYy

For
mg

A Rlgl? . kigP
e Fyy — |;Inl’l|__ l'f,p S |

HojcTaguM B (opMmyiy (5) BhlpaskeHnust st Mojyjiell cun mg - pVg,

Fy = peVe:
Kgf?

(Ve - p Vo) = pVe

o(l -

Py )

laP

or?

1
J-ns

S

ypaBHeHHS (4) H (3):

pll!
tga e

Fa

er? ”

» PVE ng—pVg%.

e-1
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YHEBHUK - U ANA TEX, KTO NNAHUPYET COABATD EIN

YuyebHbIM maTepunan UNKOCTPUPYET U3HEHHO HEODBXOAMMbIE BOMPOCHI N 0OBbACHAET

dU3NYEeCcKue ABIEHNA BOKPYT

MOXKHO NPHKOCHYTHLCS K TeJY NPeAMeToM, HMeONHM 3apsj, W TeJo Tak
e zapaguTes. OnbiT NOKA3LIBAET, YTO HADJNEKTPHIOBAHHLIC TeJla HIPUTAI'HBA-
10T WIH OTTAJIKMBAIOT Apyr Apyra. Tak, nanpumep, 560HHTOBasA NAJIOUKA, HAD-
JIEKTPU30OBAHHAS TPEHHEM O MeX, OTTAJIKWBaeTcsl OT JAPYIrod Tako# e Has-
JICKTPHBOBAHHOU naJIouku (puc. 9.3, @) HIH NPUTATHBACTCH K HADNCKTPHI0-
BAHHOM IPH TPEHUM O MENK CTeRIASTHHON nanouke (puc. 9.3, 0).

B peaynvprare sjieKTpU3alHHd KYCOK MeXa NpHoOpeTaeT NOJOMHUTeNbHbIH
3apsji, a KyCOK IENKa — OTpHllaTeNLHEIN.

Puc. 9.2 Puc.93

IIpoBoiHUKM B HTOM cllyuae HaszblBalOT 06KAadKamu (NAACMUHAMU) KOH
Oencamopa. KoHIeHCATOPE MCHONB3YIOT JUISl HAKOIUICHHS SJIEKTPHUYECKHX
zapsizioB. Ha pucynke 9.58 npupefensl paziiMuubie THIIH KOHJAEHCATOPOR:
a — MJNOCKHHA KOHJACHCATOD; 6 — KOHJAEHCATOD epeMeHHOH EMKOCTH; 8 — Ke-

PAMHUYCCKHH KOHJIEHCATOD; 2 — DIEKTPOJIHTHYCCKHH KOHJIEHCATOD.

IIpocTeitinii IOCKUH KOHIEHCATOP COCTOMT U3 JIBYX OAMHAKOBLIX lIapai-
JNeNBHLIX IUIACTHUH, HAXOAAINHXCS HA MAJIOM DPACCTOSHHM JAPYr OT Apyra
(puc. 9.59). Ecim sapsijibl IJIACTHH OJIMHAKOREI 110 MOJAYIIO ¥ NPOTHRONO-
JIOIKHBI 110 3HAKY, TO MOYTH BCE DIEKTPHYECKOE 0JIé COCPEOTOYEHO BHYTPH
KoHJleHcaTopa. JIHHHK HANPSOIKEHHOCTH HAYMHAIOTCS HA NMOJOMHTENLHO 3a-
PSKEeHHON 00KJIAJIKe KOHJCHCATOPA M OKAHYHBAIOTCS HA OTPHILATENLHO 3aps-

L ®

Pwc. 9.58
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ABYXYPOBHEBOE U3/IOKEHUE TEMbI

BEE]  anexteuueckoe nonk.
HANPSUKEHHOCTb 3NEKTPUYECKOTO Nons [laparpa (I) Ha 3e/IeHOM CI)O HE ONA 6a3oBoro

TEOPUS BIN3KOAEWCTBUSA W AANLHOAENCTBUA. B dpusuke XVIII . cymecrso- N 3y‘-| eHUNA
BAJIK J(Be TEOPHH, ONMCHIBAIOINNE JleHCcTRIe ojtHOrO Tena Ha apyroe. [Ipexmno-
JIOMECHHUE O TOM, YTO BIAHMOJ(CHCTBHE MEXLY VIANEHHLIMH JIPYT OT Apyra Te-
JIaMH Beerjila ocylecTpisgercs ¢ HoMOUBIO MPOMEXKYTOYHRX 3BeHLeB (HJIH
cpejibl), NepefaonuX B3anMolecTBHE OT TOYKH K TOYKe, COCTARISCT CYIIL-
HOCTL meopuu Oauskodelicmaus. Muorne yuénnie, CTOpOHHHKH 9TOH TEOPHH,
JUIS obLscnenunst NPOHCXOMKIEHHUS NPABHTAIIHOHHEIX H DJIEKTPOMAI'HHTHEIX
CHJI NPUIYMEBIBAJIH HEBHJIUMEIE HCTEeHYeHHU s, OKPYXKaBIIIHEe TJIaHeThl 1 Marum-

m HANPAMEHHOCTb NONA PA3NIMYHON KOHOUIYPALIMM

3APSL0B Maparpad Ha xKentom poHe ANA yyalmxcs
e gglel ot i lon g it i oL MHTEPECYIOLLIMXCA GU3NKOWN U NNAHMPYIOLLNX

JIEKTPHYUYCCKOrO 110Jisl BBOJAAT (DH3HUECKYIO BeJIUUHHY — NOBEPXHOCMHYIO

naromuocms 3apada. Eé oboznauaior 6YKBO#H o. Clﬂla B aTb E I-a

[HoBepXHOCTHOH IVIOTHOCTHIO 3apsjia HASLIBAIOT OTHONICHHWe 3apsna Ag
K IUIOIA/IH IOBePXHOCTH AS, 110 KOTOPO# OH paclpefenén.

Aq

°=as

Eauuuna nopepxXnocToi mornocTy sapajga 8 CU — 1 Ku/m?2,
B caryuae papnomepHoro pacnpeeJenns sapsjia ¢ 1o NoRepxXHocTH IIona-
JIbIO S HOBePXHOCTHAS [NIOTHOCTD 3apsijia NOCTOAHHA ¥ paBHa

o % (1)

JloKaskeM, YTO HANPANENNOCME INEKMPOCMAMULECKOZ0 NOAL 6 N000l

mouxe nympu 3apaxcennoll ceput 8cezda paena nynwo. Jlis sToro BLdepem
NPOMBRONLHYIO TOUYKY A BHYTPH chephl (prc. 9.26) H NOCTPOMM JIBa CHMMe- Kopmopaunt -

TPHUHBIX KOHYCA € OJINHAKORLIMH MAJILIMK YIJIAMM [IPH BepIIHHE. | p OCCHMNCKHNHN w
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ABYXYPOBHEBbIE BOMPOCbI MOC/IE NMAPAIPA®A

@ 1. OnHimuTe cXemy patoTh! TEILIOBOTO ABUraTens. 2. Kakyo (H3HUEeCKYI0
BeJIMUMHY HasuiBaloT KIIJ| TermioBoro Asurartensi? 3. Yrto npejcrasnger
coooff mukn Kapro? Kakue nporecckl NpoucxoasT B nuxiae Kapuo? i B O rl p OC bl Iulj-I ﬂ 3 a K p e n n e H M ﬂ
4. Kax MokHO onpefenuTs KIIJ| uaeansnoft TersioBoit Mamuuel, padora- i
one#t no nuray Kapro? 5. Kak MoxHO nossicuTs KI1J| Tennosoro Asu- n a p a rp a d)a
rarensi? 6. Kakue nporneccsl NPOMCXOASIT B HACANEHON XONOAHALHON Ma-
muHe, padtorawoiei no nukny Kapno?

)

/"/

1. Yro gpiasiercss patouHM TeJOM, HArpepatTeseM W XOJOAHJLHHKOM:
a) B PaKeTHOM JIBHTaTesie; 0) B AM3eNLHOM IBHraTesie?

2. JlpepHerpeueckuit yubHu ¥ uaooperaTeis I'epod AJiekcangpuickuit

Bonpocokl ans obcyxaeHus,
B TPaKTaTe « [IHEBMATHKA » ONMCAJ PARIHUHEIC [IHEBMATHYUCCK HE yerpo#i- Ka LI e CTB e H H bl e
cTBa. OJHAM U3 HUX SBASIETCH DOJUITHI — NOJALIA ap, YRpeiieHuniA na

OCH (pHc. 7.23). Ilap cHaOXEH ABYMSI BRICTYHAIIMMU AHAMETPANBHO (Ty n b"‘l M H C K M ﬁ M T. n . )

HPOTHBONOJOKRHBIMH HB0I'HYTHIMH TPYOKAMM; 110/l HHM YCTAHOBJIEH CO-

271
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3A0A4YN ANA BA3OBOIO U YINYBNEHHOIO YPOBHA

CUHWIA HOMep — 3a,a4a 6a30BOro ypoBHs.

KpacHbln — 3aaa4a yrnyb1eHHOro YpoBHA, ANA Y4aLWMXCA UHTEPECYOLUXCA GU3NKOMN
[MouTn BCe 3aa4mn: aBTOPCKMe 3aaa4m 3abonorckoro A.A. n Kommccaposa B.D.

6. Ha pucynke 6.18, a—a npuBegeHEl rpadUKI U3MeHeHNd COCTOIHUSI Tep-

MOHHHaMquCROﬁ CHUCTeMEbI (UgealIbHOTO rasa) B KoopamHaTax p—V ITo-

CTpOIiTe rpa@UKH 3TOTO Ipoliecca B Koopaunarax p—1T u V—T.

7. JIBa oAMHAKOBLIX CTeKJAHHEIX IIIapa coefUHeHEI TpyOKoii. IIpu Temmepa-
type 0 °C KameJrLKka pTYTH HaXxoJUTCd IocepennHe Tpyoku. O0LEM Bo3y-

Xa ¢ Kaxkgoi cropoHbl Kaneabku paBeH 200 cm3. Ha kakoe paccrosgHue
CMeCTHUTCH KaleJIbKa, ecJM OAUH H1ap Harpets 1o 2 °C, a Ipyroi oxXJIagUTh
no —2° C? IInomane momepeyHoro ceueHnd TPyoKHU coctaBadeTr 20 Mmm2.

pA

2
A
\

\

|

<y

pi

<y

P

A

20

<y

©)

poccmmcxmm
yuyebHUK

by

.DDUII.,(J BEHTAMHA



U3INOXKEHUE TEM COAEPHKUT SNNIEMEHTbI COBPEMEHHOIO KOAUPUKATOPA

COAEPXKAHUA EMN NO PUSUKE

'*' BHYTPEHHASA 3HEPIMA MOJIEKYNAAPHbIX FA30B. JI1060e Tesio B KJIaccuuecKou
MeXaHUKe XapaKTepusyeTcsa OIpedeIéHHLIM UHCJIOM CTelleHell cBOOOILBI [ —
YHCJIOM He3aBUCUMBLIX IIepeMeHHBIX (KOOpPAMHAT), OJHO3HAUHO OIpeleJIsio-
X TTOJIOKeHue TeJia B mpocTpaHcTBe. COOTBETCTBEHHO UKMCJIO HE3aBUCUMBIX
IBUKEHUI, KOTOpPhIe TeJIO MOJKeT COBepIllaTh, TaKyKe paBHO f. ATOM MOKHO
paccMaTpUBaTh KaK OJHOPOAHBIA IIapUK C UKUCJOM CTelleHel cBoOOALI [ = 3
(puc. 6.24, a). AToM MOKeT coBepIIaTh TOJBKO IIOCTyNaTeJbHOE IBUKEHUE
110 TPEM He3aBUCUMBIM, B3aMHO IIepIIeHIUKYIAPHLIM HanpaBieHuaMm. [[Byx-
aTOMHas MOJIeKyJia 00JiafaeT 0ceBOU cuMMeTpuel (puc. 6.24, 6) 1 uMeeT IATH
cTeneHen cBoboanl. Tpu cTermeHn cBoGOIBEI COOTBETCTBYIOT €€ IMOCTYIIaTeIbHO-
My OBUKEHUIO U JIBe — BpalllaTeJIbHOMY BOKPYT IBYX Ocell, IepPIeHIuKYIsap-
HBIX IPYT APYTY U OCU CUMMeTpPUH (IUHUU, COeIUHSIONIell IIeHTPLI aTOMOB B
MosekyJsie). MHoroaTtoMHass MoJieKyJa, IMMOJOOHO TBEPAOMY Temy IPOHU3BOJIb-

1 2 cTell moJed, CO3MaHHBIX IIacTUHAMU [ U
I 4o II - 11 2, paBHBI
~ - pe - - |G|
E. E. E, |E1|=|E2|=_280-
CorylacHO TPUHIUIY CYHIepHO3UIIUU

BIIEKTPUUYECKUX II0JIell, pe3yJabTUpPYIollas
HaIpAKEHHOCThL moad B obaactax I m IIT
IIPOCTPaHCTBa paBHA HYJIIO, a B obsactu 11

- - - _ OHa paBHa MOMYJIO cyMMapHOW Ha-
»  TPAMKEHHOCTH IJIACTHH.
Puc.9.31
o
. gl
f 2

Yncno cteneHen ceobobl A8 2-aTOMHbIX
rasos

Hanpa»KeHHOCTb M NoTeHuMan
OAHOPOAHOIO 3N1EKTPOCTATUYECKOro Nonsa

1N O CCHHCKMIA by
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ABYXYPOBHEBbIE MPUMEPDLI PELLEHNA 3AAAH

NMPUMEP PELUEHUSA 3A0AYU

-HC- B BeprHRanbHOM HMIHHAPE MO THMXKEILIM TOPIIHeM HAXOAUTCS KUCIO-
pox maccoi 2 kr. Jlns nmoerimesus Temneparypsl kuciaopoaa Ha 5 K emy
OLLIO0 COOBIIEHO KOIMYeCTBO TemToTsl, paBHoe 9,16 « 102 [:x. Onpegenn-
Te U3MeHeHHe BHYTPeHHeH 9HepruH rasa.

Jlano:

AT =5K
Q=19,16-103 Ix

R=8,31 I)x/mons »

M = 0,032 xr/mousn

Pemenne:

AU —?

TlocTpoum rpaduk mpoiecca B KOOPAUHATAX
p—V (puc. 7.17).

Ly
R AY
\
‘\Tl \\Tzf-" Tl
\ Q \
\ N
p I \ 2
=== s
| S
RG S, C-
| ‘s__ 1
| 1 -
0 Vi V, Vv
Puc. 7.17

@ NPUMEP PELUEHUA 3AJAYH

KIIJI renmosoit mamusas pased 40% . Kakum cramer KIIJ aToii mammu-
HEI, €CJI¥ KOJUUECTBO TeILIOTH, IIoJyJaeMoe MAIINHOM 34 IIHKJI, YBeIH-
uyute Ha 20%, a KOJIMYeCTBO TEIIOTHI, OTAABaeMoe XOJOAUILHHUKY,

ymeHbIIuTh Ha 10%

Jlano:

ny =40%
Q=120
Q12= ’ x1
ng—?

?

Pemenue:

OGoznaunm uepes @, Q5 KOIUIECTBA TEILIOTEI, II0-
Jy4eHHEIe TeILJIOBLIM ABHUTATeeM B IIEPBOM H BO BTO-
poMm ciayuae, a uepes Q,, Q.o — KoIUUeCTBa TeILIo-

H - S
m_—Ql“{ Qe _q_
Qs — Qs
ng—%—_—l..

| ThI, OTAAHHEBEIE XOJOAHJIEBEHHKY. Toma

O

Q" (1)
Qe
QH2 ’ (2)

C KpacHoM 3Be3404KON — yr/1ybNeHHOro ypoBHA

bes 3Be3404KN — 6a30BOro YPOBHHA
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ABYXYPOBHEBAA METOAUKA AJ1A 3KCNEPUMEHTAIbHOU Y NPOEKTHOM

ADEATENIbHOCTU NOCNE KAXOOW IN1ABbI

3AAHUA ANA 3KCNEPUMEHTAJILHOM
U NPOEKTHOU AEATE/IBHOCTU

1. Urpymka «nsonmii yréaox» (puc. 7.27) cocrout
U3 JIBYX IOJEIX CTeKJSHHEIX IIADUKOB, COeIMHEH-
HEIX TPYyOKO#. BepxXHuil MapuK MOKPEIT THI'POCKO-
nuuecKkou BaToil. HHXKHWE IMapUK YacTHUHO 3AII0J-
HeH JIeTyueill XHUAKOCTLI0. K TpyOKe 2TOT IIAPHK
IIpUNAasgH TAK, UTO KOHeI TPYOKH HaXOAWTCS HUMKe
VPOBHS JKUAKOCTH. EcJIH TOJIOBY YTEéHKA HAKJIO-
HHUTL B COCY/JI C BOZIOHM ¥ OTIYCTUTE, TO YTEHOK HAUHET
coBepmaTe koinebanusa. OOLICHHUTe, 3a CUST KAKOH
DHEPIrHH ¥ KaKWM MMeHHO o0pazoM J[eicTByeT HI-  —
pyvuika. IToctpoiiTe fuarpammy paGoTEI ITapa B cTe- Puc. 7.27
KJISHHOM pezepByape urpymiu. [Toxaxxkute Ha nua-
rpaMme IMoJIe3HYI0 paboTy, KOTOPYIO COBepIIaeT yTé-

HOK.

2. Onpegenure KII][ siiekTpuuecKHX UaHHUKOB, KOTOPEIE UCIIOJIL3YIOTCS Ba-
MU H BAlllUMHU APY3LAMH B 6nITy. CocTaBnTe TabIUIy pe3yiaLTATOB H clie-
JIaiiTe BLIBOJ.

3. Kunarurcank dpagkianHa IpeicTABISET co00 JBe CTeKJISHHLIE KOJOEI,
coenquHéHHLIe TpyOKoi. Cocys repMeTHUeH W UACTHUHO 3AIIOJHEH CIIHp-
ToM. Ec/ii YKpenuTE KUNATHILHUK HA TOPH30HTAJILHOM OCH HAJ| KIOBETON
¢ IOZOTPeTOM B0, TOo OyAeT HabGMIOAATLCA HHTepecHoe aBieHne. Kakoe
HMEeHHO ¥ KaK 0HO 00'LsicHsIeT S ?

NpumepHble TeMbl pedpepaToB U NPOEKTOB

1. W3 ucropunu nzo6peTeHns TEIUIOBLIX JBUTATEJICH.

2. XonogunbHLEIe MAIIMHEL: BUJLI, YCTPOMHCTRO, IPHHIIHN JeHCTBUS, IIPHMe-
HeHHe.

3. DKOJIOTHUEeCKHe IIPoOJIeMbl HMCHOJL30BAHHS TEILUIOBLIX MAIIMH: AHAJIN3
U CIIOCOGEI PeIIeHusl.

4. Yro uzobpenn [[:xeiime YarT u Upau Usanosuu [Tonaynon?

5. Jlpuratens CTUpAHHra — TEILIOBOM ABUTATeNE ¢ caMbIM BeicokuM KIIJI.

23

3apaHus Ana sKcnepumeHTasibHOM
NeATeNbHOCTU BblAe/IeHbl

[MpumepHbie Tembl pedpepaTosB U NPOEKTOB

— BblAe/IeHbl OTAENbHO
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TEOPUA NOTPELLUHOCTEN B IABOPATOPHbIX PABOTAX

[MorpewHoCTb NPAMbIX U3MEPEHUN,
MNOrPeLIHOCTb KOCBEHHbIX U3MEPEHUIN

R === [lpaBunna OKpyraeHua npum
NIAGOPATOPHBIE S\ W0 14 dU3NYECKNX UIMEPEHUAX
PABOTbI  \Srmd T 7\

I'Ipanma NOCTPOEHUA I'pad)I/IKOB NP
BbIYMC/IEHUE MOTPEWHOCTEN B JIABOPATOPHbIX PABOTAX N0 ®U3UKE. CamMuim nposegeHnn na6opaTopH bIX pa 00T

IPOCTHIM SBJISETCS BEIUHCJIeHHE IOTPeITHOCTH Npsmoro uamepenus. Ilpu
OIleHKe TOUHOCTH NPAMOIO M3MepeHNs HeoOXOAMMO YUHTHIBATE CAYYAlHYIO
nozpeurHocms U NOZPeULHOCMyb cPedcme usMepeHus.

BrinonHME n H3MepeHH BeJIMUMHEI X TPH HeH3MeHHLIX YCIOBHAX OILITA,
IOJYUUM eé 3HAUeHHUS X, X,, X, U T. . Paabpoc aHaueHnii GU3nIeCKOH BeJIH-
UYMHEI IBJIgeTcHd Hen30eKHLIM H BLIZBAH TeM, UTO JI000H Ue/OBeK NONMyCKaeT
HETOUHOCTH IIPM NOBTOPHEIX H3MepeHHAX. Hamnyumwum npubinmskeHHeM K
HCTUHHOMY 3HAaUeHMIO BeJIMUMHEI X ABJISETCS cPejlHee apH(dMeTHUECKOe H3-
MepeHHBIX 3HaUeHHH:

Xy t+xy +...+x +...+x,

xcp = 3

®|§6EEMMCKMM L N
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10 ®POHTA/IbHbIX IABOPATOPHbIX PABOT HA NMPOCTEMNLLEM
ObOPYAOBAHUU

ABTop pabot C.B. CtenaHos

Liens padoTel

0OGopygoBaHHe

WUCC/IEAOBAHUE ABUHEHUA TEIA,
BPOLIEHHOIO rOPU30HTA/IbHO

OcBouTEL crocob oIpejelyieHUA HAYAJILHOMN CKOpPOCTH TeJia, 6p0-

HOIeHHOI'0 TOPU30HTAJIEHO, ITO BEICOTE 6pocxa H JaJILHOCTH IIOJIETS

IIItatue ¢ mydToir M JNankou, >Kémo6 AyrooOpasHLIid, IIapu
CTAJLHOM, MeTAJNIMUCCKHHA NUIHHAD (KAJOPUMeTPHUECKOe TeJIO
JUCTEHI 6eJI0M U KOMMMPOBAILHOM OyMaru, pyJjieTka, CKOTY.

HeoG6xoaumbie cBeeHUs

JKCIIepHMEeHTANLHAS YCTAHOBKA IS IPOBe/leHUs paboThl MOKAa3:
Ha Ha pucyHke 6. O0LeKToOM HcCeJOBAHUS ABISETCH JBHKEHV
IapUKa, KOTOPLII CKaTLIBaeTCs ¢ AyroobpasHoro :xénoba, 3axpl

IJIEHHOT'O Ha HeKOTOPOM BEICOTE HAJ CTOJIOM. L

L0 1=

- AU

g
0= 537

§ — paccTosiHHWe I10 TOPU30HTAJH,
KOTOpOe MpOJIeTHT mapuk; H —
BLICOTA, HA KOTOPOH ITPOU3OIIEI OT-
PEIB IIIaPUKA OT 3Kéoda.

MoaroTtoBka Kk pabore
Brieegure popmyny (1).

chaxcm'e, KaKHe BeJIMUHHEI IIoJIe-
AT IIPpAMBIM UBMepeHHUAM ITPpH BhI-
nojHeHuu onwita. C IIOMOIIIBIO Ka-
KHX npnﬁopon HX MOXHO H3Me-

A

(1)

25
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OTBETbI K 3A0AYAM MNMAPATPADA

OTBETHI K YITPAXHEHHUAM

§5. 1.2cwMm;Baeso. 2.45 km/u. 3. 40 kM. 5. a) 100 m; 6) -5 m/c; B) 25 Mm; 1) 75 M.

§6. 1.a)5m/c; -3m/c;-2m/c; H5m/e; 6)0; 8)50M; 1) 3,33 m/c; 1) 0; €) 0,67 m/c;
k) Dm/e. 2. T2 km/a. 3. 75 km/u. 4. 36 km/u. 5. 6 Km/u.

§7. 1.1 xm. 2.1 m/c2; a) 50 m; 6) 9,5 M. 3. 2 m/c; 8 m/c. 4. 302,2 m/c2; 36,4 c.
5.22,5m; 2,25 m/c.

§8. 3.0;0; 2,5 m.5.33,5m/c.

§9. 1.1,2m.2.1,5¢.3.a)8,Tm/c; 5m/c;6)1,25m;B)1c;1r)8,Tm. 4.5 M.

§10. 1. 104,4 xm/u; 32,4 xm/u. 2. 40 c. 3. 600 m/c. 4. a) 234 xkm/u; 6) 126 xM/u;
B) 52,2 km/u. 5.1 m/c; 0,25 m/c.

§11. 1. a) 7,85 em; 7,07 cm; 6) 15,7 em; 10 em; B) 31,4 em; 0; 1) 78,5 em; 10 cm.
2. 1mun; 149;1249; 0,017 06/c; 0,00028 06/c; 0,000023 06/c. 3. a) Tm; 10,99 w;
6) 4,95 m; 5,495 m; 8) 3,5 M; 3,66 M. 4. 35,1 m/c?; 56,4 06/mun. 5. 2512 Mm/c.

§13. 1. 2 H; comanpasnena ¢ ocsio X. 2. 5 H; manpasnena nporusonono:xHo ocu X.
3. 100 H; BeprurkannHO BHH3.

<:> occmcxmm b §
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OINTIABJIEHME,

BblAE/IEHHbIE NAPATPA®bI ANA YINTYBNIEHHOIO U3YYEHUA

§16
§17

§18
§19
§20
§21

§22

§23

§24

§25

§26
§27
§28
§29
§30
§31

IR it a vaicia s s s s e bad o b watea das s oraaie ava v
Cujia BCeMHPHOTO TATOTeHHA. 3aK0H BCeMUPHOT0 TATOTeHHS . . . .

Cuna tsskecTH. [IBHKeHHe HCKYCCTBeHHEIX CIIYTHHKOB

BEMIIH vt tveveenasetossassensnossasanesnsssnsnssssass
Cana YOPYTOCTH. SAROH TYICA! o o000 o wimsarsiein omoe s sueio: as e, s usee o
Bec Tes1a. HeBecOMOCTE. ITeperPY3KH ... v v v vv v vnnennennn
CHEIA TPOBRS cou aasiesative S aie o b i S A e e e

Cusa COIpOTHRISHHS IIPH ABHMKEHHH Tell B 3KHIKOCTIX
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METOAUYECKOE NOCOBUE ONA YHUTENA
(TOTOBUTCA K NYB/IUKALUN)

AsTopbl: lMeTposa M.A. n Kyapsasues B.B.



B METOAUYECKOM NOCOBUN PEKOMEHAOOBAHO MNMPOLECC OBYHEHNA ®DU3SUKE
OPTAHU30BATb HA OCHOBE TEXHOJ/1IOI'M «MEPEBEPHYTOIO OBYYEHUA» (U/TN
«MEPEBEPHYTOIO KJ/1IACCA»)

B nocobuun npuseaeHbl metoanyeckme pa3paboTku 98 ypoKos
(13 pacueta 3 4 B Hegento, Bcero 105 4, pe3seps BpemeHu 7 y)

BBEAEHUE

JlanHoe MeToAMUecKoOe mocobHe ajjpecOBaHO VUHTe-
M (u3uKH, paboTarimuM mo yueOHHKY «®DH3HKAE.
10 knace» arTopoB I'. H. Makumena, M. A. IlerpoBou
u 1p. B noco6uu gano npuMepHOe NOYPOUHOe IJIaHHPO-
BaHHe YUueOHOIo MaTepuaJia, cojlep:kalnee TabJIuny pac-
npejieJieHUs yueOHOTrO BpeMeHH (Ha 2 m 3 uaca B Hejle-

®|ﬁgzgﬁmcxmm L N
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METOANYECKUE OCOBEHHOCTU U3NTOXKEHWA B HAYAE NIOGE0U INABbI

haBa 2. KUHEMATUKA

MeTtoanuyeckue ocoBeHHOCTU UNOKEHUS

[lerTpancHOE MecTO IpW M3YVUEHHH IJia-

BEl 3aHUMAaIOT CJeAVIOIIHe AUAAKTHUECKHe eIWHHIILI:
cHUCTeMa OTcueTa, pazjiiuHkeIe cIIoco0kl OIMHCAaHUS MeXa-
HHUUECKOTO JIBHIKeHNU A, OTHOCHTEILHOCTE MeXaHUUeCcKo-
ro asmxenusa. Ocoboe BHUMaHue clIeiyveT VAeJIUTE (op-
MYJIHPOBKE OCHOBHOM 3aJlaul KMHEeMATHKH U ee pele-
HUIO JUISI KOHKpeTHEIX 3afgau. C yuamumucs BasKHO
00cyIuTEL IpobJieMy ONMUCAHUS ABHIKEHUS TeJIa B I[eJIOM
¥ 000CHOBAaHHOCTL BEIOOpa ero MojieJid (TOUKH) B pam-
KaXx pemiaeMoi 3ajaum.

3HAKOMCTBO C DJIeMeHTAMH KMHeMaTHKH 3aKJajibIBa-
eT OCHOBY HOCJeAVIOIero M3yueHUs Kypca (PUIUKH
cTapiei MKOJEI. JTO CBS3aHO C TéM, UTO IIPH PaccMo-
TPeHHH BOIIPOCOB JHHAMHKH, MOJICKYJISPHON PUIUKH U
TePMOJUHAMHUKH, 3JIeKTPOCTATHKH, HeOOXOJAHUMO B TOH
WJI WHOU (hopMe OTBeUaTEL HA BOIIPOCEKL:

1) I'me maxoauTCs U3yuaeMEIid 00LeKT?

2) Kaxoe aBukeHue coBepIaeT faHHEIN 00LeKT?

N OCCUIHCKMIA b §
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NOArOTOBKA K Er3 NO ®U3UKE B HAYAJE NIOEON MABbl METOAUYKMU

1. BuifpaTs ® yKa3aTh COCTAB CHCTEMBI B3aHMOJIeH-
CTBYIOIIHX TeJl.
2. CrenaTts ABa PHCYHKa, Ha KOTODBIX CJAeAVET M30-

G T, o S o0 K B Hayane KaxKaon rnasbl BasKHble

3. BanMcaTs BLIDAXKEHHS IS MMIYILCOB CHCTOMLI
TeJI 10 M II0CJIe B3aUMOAeHCTBHS.
4. [lpoanainaupoBaTh HaJIWYMe BHYTPOHHHX H
BHOITHMX CHJI, IeMCTBYIOIMX HA CHCTEMY TeJsl, BOZMOK- M OM e HTbI I-I O rl Opl rOTO B Ke K E I—a rl O
HOCTEL IPMMEHeHHS 3aKOHA COXPAHeHHUS MMITYJILCA.
5. BanucaTs 3aKOH COXPAHEHHS MMIVILCA B BEKTOD-
HOM (hOPMe M B IPOEKIIMAX HA COOTBETCTRYIONIYIO KOOD-

nméz.ig:mﬁ:onwenuyxo CHCTeMY YDaBHEHHI. q) M 3 M Ke M n p M M e p bl p e LLI e H M H

PaccMoTpUM npuMep DeIeHHs] 3aJaud, HCHONLIYS
JAHHLIHA AJITOPHTM.

seaave K/1F0YEeBbIX 3a4a4

Jisirymka maccoft m; CHAMT Ha KOHIE AOCKH Maccoil mg
H UIHEOM L (pHc. 6). [locka nuiapaeT Ha NOBePXHOCTH NIpyla.
Jisrymka npeiraer Nnoj YoM o K N'OPH30HTY B HalpaBie-
HHH TPOTHEONONIOMHONO KOHIA JockH. Kakoil Jo/KHa ORITE
HavyaILHAsi CKOPOCTE v JIS-
TYUIKH, 4TOOL! OHA IPH3eM-
AWJach Ha KOHeN AOCKH? l L I
Ci10it CONPOTHRACHHS BO3- o

JyXa npeHe0pets. 2
v a T~ -m
2. Cucrema Tea: my, my; I”( =
- - X

Bose=0; By = m, 0y + myil; I
SIR=0DP. =P
4. (x): 0= mu, cos a — Myl I -----

-
5. y = Mavocosa ‘_l
My l

L=L,+L,
L=ut, + (vycos a)t,, Puc. 6
t, — BpeMs 1ojera

E= "2“’2""“ + LrocOSC!m'u:ma

<:> D OCCUICKMIA by
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AONONTHUTE/IbHbBIE MATEPUAJIbI ANA YHUTENA

HEO6XO,£I,I/IMbIe KOMMEHTAPUUN NO OTAEe/IbHbIM TEMaM, HE BOowedLlne B yqe6H|/|K

=

r~

Tanzenyuarvioe ycrkopenue xapaxmepusyem Obi-

cmpomy usmenenus modyaa ckopocmu. Hopmaavroe
- -
YCKOpeHUe A, nepnenduKyALPHO CKOPOCMU U XAPaK me-
pusyem OGuicmpomy USMEHEHUS HANPABACHUS CKOPO-
cmu.
vy
[Tonnoe yckopenme @ Teixa PpaBHO CyMMe TaHIMeHIIH-

aJLHOTO H HOPMAJLHOI0 YCKOPeHMH:
— — —
a=a,+a,.
Ha pucynxe 2, a uzofpakéH ciayyal yCKOPeHHOIo
JABMIKOHUS, & Ha PHCYHKe 2, 6 — 3aMeJJeHHOIO JBHKe-
HHS TeJa.

| BT

a, B U

7S

A a,

P

oy

a1
=1

DNonnsscmrsrse srmrssens miorrroasssees mosrorrse reo sazrrroas o
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NAHbI YPOKOB

Vi e EVARE KMHeMaTuKa BpallateAbHoro
ABWXeHMA (§ 11)

Llean ypoka

Ipedsmemmbie: POPMHUPOBATE IIpeACTAR-

JIOHH S 0 KHHOMATHYOCKHX IIapaMeTpaxX BpamjaTeLHOro
JABMSKEHHS, HOPMAJLHOM ([eHTPOCTPEeMHETEILHOM ) YCKO-
PeHHH IDH ABHMKEHHH TeJIa II0 OKPYSKHOCTH, 06 YI/IOBOIT
CKOPOCTH, IIePHOe H 4acTOTe oOpaIeHus, 0 CBI3H MesK-
Ay JHHeHHON H YIVIOBOH CKOPOCTAMH; 2alIMCLIBATE KH-
HOMATHYECKOe VPARHEOHHE PARHOMEDHOTO ABMKEHHS 110
OKPY3KHOCTH.

Juunocmusie: GOPMHADPOBATE YMOHHE ILIAHHDPOBATE
CBOH JeHCTBHA B COOTBOTCTEHH C YUeOHLIM 3aJaHHeM.

MemanpedmemHbie: PASBMBATE HABRIKH paboTHl ¢
HHpoOpMAanHeli, NPeJCTABICHHON B 3HAKOBO-CHMEOJIL-
HOMH dopme.

Mexcnpedmemrbie: TOKAZLIBATE HA IPHMepPaxX BIaH-
MOCBAZL MeKIY (DHSHKOH H MaTeMaTHKOH ((pyHKIHO-
HAaJLHLIE 3aBHCHMOCTH).

OpraHu3auma
06pa30BaTeAbLHOro NPOCTPaHCTBa

YyebHvre nocobus

e Dusnpra: 6azoBLli ypoBeHs: 10 kaace: yuebuur /
T. d. Maxumen, M. A. Ilerpora u ap. — M.: [poda,
2019. — 400 c.

e [MTaxmaer H. M., ITapnos H. H. ®usmyecrnii ske-

__ TepuMeHT B cpejHed mxoje. B 2-x wacrax, Yacte 1.

Mexannka, MoJeky/IApHas (QHIUKa, SACKTPOAHHAMH-
ka. — M.: Meemosnra, 2010. — 223 [1] c.

Hemoncmpayuonroe o6opydosanue

Jla6opaTopusa L-micro: ma6op aaBopaTopHEi ¢Me-
XaHHUKas .

MeToaHuecKHe KOMMEHTapHH

C nmomMome HHCTPYMeHTOR JabopaTo-
puH L-micro pexoMeHAYeTCS IPOBECTH CASAYIONIHE Je-
MOHCTPAIHOHHLIe DKCIIePHUMOHTLI: ¢ PABHOMEpDHOe Bpa-
HIeHHe TOUKH 0 OKPY'KHOCTH®, ¢YIVIOBAS CKOPOCTE®,
«Ileproy 1 wacToTa BpaleHuss, «JINHeHAS CROPOCTE.
CpsAsk MesKy JHHOHHON H YIJIOBOH CKOPOCTRIO». Yda-
IIHecs AKTHBHO YYACTEYIOT B 06CYIKIeHHUH De3yALTATOR
JXeMOHCTPAIIHOHHLIX SKCIOPHMEHTOB. B Xome AHCKYC-
CHH y4alHecs OTBeYAIOT HA CHeAVION[HEe BOIPOCEI.

1. IlpupegnTe ODpHMepLl PABHOMEPHOTO ABHMOHHS
MAaTepHATLHEIX TOUEK 0 OKPY3XHOCTH.

2. Or xaxoro mapaMeTpa 2aBHCHT JHHeHHAS CKO-
POCTE AMCKA IIPH BPAIATeILHOM IBHKeHHH?

VYuammxcs, HHTepecyrIuxcsa GHInKol B obiraxaio-
IIUX XOpOINeH MATeMATHYeCKOH IIOATOTOBKOM, MOKHO
MOZHAKOMHTE CKHHEMATHYOCKMM YpPaBHeHHEMIIDH DaB-
HONepeMeHHOM BpAaIeHHH (ITOT MaTepHasa OLLI OpHBe-
JIeH B HauaJjie AaHHOM raaskl). C yuamumucs Heo6X oquMo
paz06paTs OpHMep pelneHHs 3agadn, zagaun Ne 1 1 2.

AomaliHee 3aAaHue

§ 11, sonpocw nocJe naparpada, 2afaqa
Ne 3, 4.

[NpeameTHble
JINYHOCTHbIE

MeTanpegmeTHble U
MeXnpeameTHble Lenu

OpraHusauus
obpa3oBaTeNbHOro
NPOCTPAHCTBA

MeTognyeckune
KOMMEHTapumn

lomallHee 3aaaHUe
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3AAAHUA ANA SKCNEPUMEHTA/IbHOM U NPOEKTHOW AEATE/IbHOCTU

3anaHuA AA IKCTIEPUMEHTaNALHOM
¥ NPOEKTHOW ASATENLHOCTH

1. [Ipeanoxxure HecKoALKO crnocobor
SJIOKTPH3AN UK TeJ B AOMAINHHMX VCIOBMAX M anpodu-
pyiiTe ux. PesyarTarhl HMcclefgoBaHMs NPEJACTABLTE B
BHje hoTooTUeTA.

2. Ecan Bo3ayniueli MapHUK NoTepeTh KYCKOM IIep-
CTH, TO OH HADJIEKTpHAYeTCH, ¥ OyAeT NPUTATMBATE MeJI-
KHe CyXHe KycouKH OyMar#, NeHONJACTa M JIPYIHX Ma-
TepuanoB. Kak HaMeHNTCS CHJIA NPUTSKEHHUS K MIapH-
Ky, eci1M o6LeM ero HeCKONLKO YMEHBLIIHTL, YACTHYHO
CIVCTHE M3 HEro Bo3ayx ?

3. Kax, pacnonarasi TolLKO BecaM¥ M JIBYMSI MeTaJ-
JMUECKHMH ILIACTHHAMM M3BOCTHOM NJOIIAAM, H3IMe-
PHTL PA3HOCTEL IIOTEHIIHAJIOB HA 3a)KMMaX MCTOYHHMKA
[IOCTOAHHOTO HANpSUReuwss?

eHjeansaas  xXonoAuaLHasg MalINHA.
npuHnEn geicreusa, K11 s.

Hep, TeN/10BOH HAcoC. YCTPOHCTBO, IDHHIINN ASHCTRHSA,

3apaHua AR IKCTIEPUMEHTAALHON
¥ NPOEKTHOM ASATEABHOCTH

1. Bunonuure MccaejoBaHue HA TeMY
YeTpoicTro,

2. Bummonuure HCCleIOBaHHe Ha TeMy CROHJHHHO-

159

KIIll». Kakoll MaKCcHMaALHEIH OTONHTENLHLEIE K0adr-
(GHOHEHT JOCTHIKHM Ha CerOAHAIIHAN AHL 7

3. CKoHCTDYHDYHTe caMoImcell JJf aBTOMATHYE-
CKOM 3alICH AHArpaMMEI paGoTH raza B IHIHHAPE Te-
ILJIOBOTO JBHUTATeA.

[IpumepHbIe TeMbI pedepaTos U NPOeKToB

1. Onerrer k. [>xoyasa B HX 3Ha4YeHHe B
HCTOPHH (DHIHUKH.
2. 3 ucTOpHH YyCTAHOBJEGHHS MEPBOT0 3aKOHA Tep-
MOAMHAMHKH.
3. TermoBrIe MAINHMHEI: BHZLI, YCTPOMCTRO, (hH3HYe-
CcKHe 0cHOBEI pa6orel, 3Hadenna KIIII, npavenenme.
4. Upan Upanopnu ITonayHOR — VpajaLCKHII cAMOPO-

mwaoars

34
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[lonoNHUTENbHbIE TBOPYECKUE 3a4aHNA, HE
npeacTaBneHHble B y4ebHUKe

[MpumepHbie Tembl pedpepaToB NPOEKTOB
(AONONHUTENbHbIE TEMbI TBOPYECKMX 3a4aHNH,
He npeAcTaB/IEHHbIX B y4ebHMKe)

Kopnopaumus

[DoccHmcKum
yuyebHUK
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B NOCOBUUN COOEPHKATCA NPUMEPHbBIE BAPUAHTbI KOHTPO/IbHbIX PABOT

C OTBETAMU K 3BAJAHUAM

VTGRS KoHTpoAbHAaA pabora
no Teme «OCHOBbI MOAEKYAAPHO-

KMHETUUYECKOH TEOPHM»

W3 mpeAsoKeHHEIX HHXXE BAapHAHTOBR PeKOMeHAyeTcs pas-
padoTaTs CTPYKTYPY KOHTPWILHON paboTEl B 2aBHCHMOCTH
OT YPOBHS NOATOTOBKH yyammxcs. Kaaoe zajaHHe dac-
T I omeruBaeTca B 1 0ana, yactn II — 2 6aana, gacty IIT —
3 Ganna.

Yaecrs 1

1. Kar H3MeHHTCH AABJeHHe JaHHOTO KOJIHYECTRA HAeajJLHO-
I'0 rasa IpH Depexoxe Ha cocTOAHHS I B cocTosHue 2 (puc.)?
1) He naMeHHTCS; 2) YEBRJAMYHATCS; 3) VMEHBINIATCS; 4) B 3aBH-
CHMOCTH OT raza JABJeHHS MOMKET YMOHBIIHTCS, a MOMeT

Yalle Bcero npeasoKeHo 13 3a4aHui
PAa3/IMYHOro YPOBHA COCTaBUTb KOHTPO/IbHYIO
paboTy ANA Knacca CaMoCTOATE/IbHO

VBQIHYHTLCS .
v p OTBeTH!
e | Her B
/
4 2// 111 » \2 ’/:’
0o T o v 0

2. Ennanna naMepenus B CH (uangecko# pesm
Zensemoff BrpaxkenneM pV/RT: 1) m%; 2) Ila
4)MOJIE.
3. Ennanna namepernd B CH puandeckroil penygy)
asemoff BrpaxkenmeM Mp/RT: 1) m?; 2) Ila;
4y Mok

Hacme 1

3ansa 1 2 3 4

ot
=2

Orser 2 1 3 3 2 2

Hacme 2

1.600K. 2.1, 44. 3. 0,5 m3. 4. 1,2-10-2 Jx.
5. 8-10° IIa. 6. 38 klIla. 7. 377 K. 8. 20 wm.
9. 12kIla. 10. 0,73 cM.

Hacme 3 ﬁ

2 - ”
3. m,= 600 kr. 4. x=1 3 : x =23 cM.

Kopc;::aémmcxwm
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TECTbl K TEXHOJIOTUU NEPEBEPHYTOIO YPOKA

B mauaze ypoxka pexkoMeHAyeTcsi IIpoBe-
CTH ONpOC B BHJe TecTa ¢ BeIOOpOoM oTBera (IIpHMEpPHO

15 mun). Huske npupejiens! npiMepHEIe 3aJaHNS ONIPOCA.

1. UpeanbHLIf raa nepeBogsT U3 COCTOSHHSA I B COCTOSHHe 3
TaK, KaK N0Ka3aHo Ha rpapuke (puc.). Padora BHeIIHAX CHJI
paBHa: 1) 0,5p,V: 2) poVos 3) 2pVy: 4) 4pV .

2. U reannuniit ra3 y4acTRyer B nponeccax 1 —2, 2—3un 3—4
(puc.). B kaxkoM mponecce MOAYJIL pa-

OOTEI, COBEPIIAEMO rasoM HanOOJL- 2p ‘ 1
mmit? 1) 1—2; 2) 2—3; 3) 3—4; 4)0  Po[ T
padoTe raza B KaXJIoM Ipolecce HH-

4ero CKalarh HeJlbas. Py G §
3. B peayarTarte HEKOTOPOIO Ipolec-

ca ras copepmma padoTy, PaBHYIO 0 2v, 4V, v
6 k. Ha puc. HCXOQHOE COCTOSHKEe

rt p. 10
Bt Sl

MeTtopnueckue KOMMEHTapHH

B naparpade npuBoguTcs Gonnmoioe Ko-
JMYECTRO TEOPETHYECKOH MHAODMAIMH, KOTOPVIO XKe-
JIaTeALHO NPOYecTh yuamumes 1o ypoka. C yuamumucs
npoaHaj uaupyiTe Bonpockl Ne 4 u 5 nocae naparpada.
Ob6paTiTe BHHMaHHMe HA JONOJHHTENLHLIM MaTepHal,
oB6CyIMTe CMLIC] M30TePMEl PeaJLHOIO raza M 3aBUCH-
MOCTE JIaBJIeHHS HACLIIE@HHOrO Iapa OT TeMIepaTypkl.
PaccmorpuTe BOmpock! s obcy:xkaeEnss Ne 1 u 2
npoBeAuTe TecT ¢ BeIGopoM orBera. Huske npuBepenn:
IpUMepHLIe BAPDHAHTEI 3ajad Tecta. B KoHIe ypoka
06513aTeJLHO NPOBEpPLTe C YYANIMMHCS IPaBMJILHOCTEL
HX DeIeHHs.

1. IlpH NOBLINIeHHH TeMIEPATYPh CKOPOCTE HCIIAPDOHHS HHJI-
KOCTH BO3ZpacTraeT. 210 o0VCA0oBIeHO: A. VBeIHYCHHEM YHCIa
MOJICKYJI, 00JaaloNIHX Heprueil, HeoOX OHMOMN 115 UX BhLI-
Xoja M3 XuaxocTH. B, VMeHLIIeHHeM AABJIeHHS HACHIIeH-
Horo mapa. Kakoe yreepxjaenue npaBuiasHo? 1) Toanko A;
2)yroaskoB; 3)u A, ubB;4)uan A, su B.

2. Kunesne HHAKOCTH NPOMCXOAHT I[IPpH TeMIepaType:
1) 100 °C; 2) np# KOTOpOil XKHAKOCTE NNePEeXOAHT B 11ap; 3) IpH
KOTOPOH MHAPOCTATHYOCKOe AaRICHHe XKHIKOCTH Ha AHO CO-

—CYAA DABHO BHEITHeMY JARIPHHIN HA CROOQIHYIN HOBEDX HOCTE

-
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3apa4yHuK no dunsmnke ana 10-11 knaccos
(rotoBUTCA K NneyaTwn)

ABTopbl: 3abonTtckmin A.A., Komuccapos B.d., Metposa M.A.



NPOAYMAHHbIN 3A0AYHUK ANA PA3INYHBIX YPOBHEW
U3YHEHUA PUSUKU

COopHHK 3aJa4y npeqHa3HadeH 414 yUHTeleH (QH3HKH H
yuamuxcs 10 K1acca cpegHeH IMKOIBI U1 pabOTHI HA YPOKe.

B cOopHHKe moJoOpaHBl KauecTBeHHBIe, pacUY&THBHIE,
rpadpuUecKkHe 3aJaYH IO MeXaHHKe, MOIeKyIapHOH (H3HKe,
TepMOJHHAMHKE H 3TeKTpOCTaTHKe. B KakooM pasgene coOpaHO
TaKOe KOTHYeCTBO 3a7ad, KOTOpoe MO3BOIHT YIHTETI0 padoTaTth B
KJaccax ¢ pa3IHIHBIM YPOBHEM NOATOTOBKH YUAINHXCA Ha 0a30BOM
H IpoHIEHOM YPOBHE.

(*) obo3HaueHH! 3a1a9H NPOYHUIBHOIO YPOBHA,

(**) 0DO3HAYEHBI 3aJa49H ITOBBIIIEHHOH CII0KHOCTH,

(°) obo3Ha"geHBI KCIIePHMEeHTAIbHBIE 3aJa9H, KOTOpble MOKHO
HCIOIb30BaTh B KadecTBe paboOT JoMamHero (pH3HYECKOIo
TIPaKTHKYMA.

Cocmaeumenu: npenooaeament Kazauckoco
CYBOPOECKO20 VU
Koamuccapoe Baaoustup @éoopoeu
3adoromcexuil Arexcell Arexceeau.

®|ﬁgzgﬁmcxwm L N
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3AAA4YU HA METANPEAMETHbLIE YMEHUA USMEPATb U NOJIb3OBATbCA
NMPOCTEMLLMMU NPUBOPAMMU

OcHOBBI MeXaHHKH

I'1aBa 1. HayuHble MeTOAbI HO3HAHHS.

((H(I}"K(I HAQYUHAEMCA... ¢ mex Nop, KaxK Ha4YuHarIm

U3MePAMbY.
H.H. Mernoenees.

H3MmepeHHs] PH3HYECKHX BeITHYHH

1.1. HaijiguTe MaKCHMAJIbHYIO aOCOMIOTHYIO NOTPeITHOCTH
H3MepeHHs [UTHHBI JTHHeHKaMH, H300paKeHHbIMH Ha pHCYHKe /.1,
CUHMTaq A0COMIOTHYIO HHCTPYMEHTAIBHYIO IIOrPEIIHOCTD H3MepeHHS
PaBHOH IIOIOBHHE LIEHBI ASTIEHHT THHEHKH.

KOPOOZ;EZMMCKMM by
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ABUXKEHUE MbICJ/IU OT NMPOCTOIO K C/IOXKHOMY HA YPOKE

JIBHKeHHE TejIa HOJX JeHCTBHEM CHJIBI THAKECTH.
CBoGoanoe nagenne. [BHKeHHE Te/Ia, OPOMIEHHOIO
BepPTHRAJIbHO™,

2.139. l'aauxeo I'anuieli, mpoBoas
SKCIIEPHMEHTHI [0 H3Y9eHHIO CBODOTHOTO o
IageHHs Tell, Opocal maphl pa3HOH MacChl
¢ BepxHeH mromankd [IH3aHCKOH OamHH
BbIcOTOH 54,5 M (Puc. 2.40). Haiigure:
a) BpeMs NajeHHd IIapoB, 0) CKOPOCTb Y
TIOBEPXHOCTH 3eMIIH.

2.140. /Isa KaMH$ BBITYIIeHB! H3 PYK H3
OZIHOH H TOH e TOYKH OJHH II0CjIe APYTOro.
ByzeT 1 MeHAThCS pacCTOSHHE MeXK Ty HHMH
IIpH NageHHH?

2.141. [IBa Tena, cBODOZHO Majgad ¢
pa3HOH BBICOTBI, JOCTHTAIT 3eMIH Pue.:2:40
omHoBpeMeHHO. ITepBoe magano 2 ¢, a BTopoe - 3 ¢. Ha KakoH BeICOTe
HaXOIHIOCh BTOPOe Tello, KOIZia IepBoe Hadalo Manars?

*) B 3agagax. eCIH HET CIEIHATBHEIX OMOBOPOK. CONPOTHBICHHE BO3AyXA He
VIHTEIBATE.

2.142°, OunenHuTte BpeMH
peaknHH YejloBeKa ¢ IIOMOINbIO
auHeHKH. {19 3TOro morpedyercs

JOCTAaTOYHO AJTHHHAA IHHeHKa ! 4 [

(A1 magTKa) W IIOMOIIHHK. 3
ACCHCTEHT Jep:KHT JIHHEHKY Tak, 6;95
YTOOBI HyJIeBOe JeleHHe IIKAJBI 4 \w E= A
HaxXOOHIOCh OKOJIO mnajapleB ° E
HCIOBITYEMOTO (Puc.2.41.1). 3

ACCHCTEHT BHE3aIllHO OTIYCKaeT Puc. 2.41

JTHHEHKY, @ HCIIBITYeMBIH JO/DKEH ee

nmoiMate.JInHeHKa CBOOOJHO majaeT H 3a BpeMsd, B TeueHHe
KOTOpOTrO CpearHpyeT HCIBITYeMBbli, THHEHKAa MPOHAET MyTh A
(Puc.2.41.2). ViaMepHB NyTh, IIPOHIEHHbIH THHEHKOH H BBIYHCIHB
BpeMd NajIeHH ], OLIeHHTe BpeMd peaKIHH YelloBeka. KakoBa CKOpoCTh
JIMHEHKH B MOMEHT 3aXBaTa €€ HCIIBITYeMbIM?

2.143. Ha JlyHe ycKopeHHe CBOOOIHOIO NaAeHH IPHMEPHO B 0
pa3 MeHbIIe, YeM Ha 3emiIe. Bo CKOTIBKO pa3 OTIHYAKOTCA: @) BpeMeHa
NaJeHHd; 0) KOHEYHbIe CKOPOCTH Tell IIPH MaJeHHH ¢ OXHOH H TOH
JKe BBICOTHI Ha 3eMile H Ha JIyHe.

2.144. Teno cBOOOIHO MagaeT. 3a YETBEPTVIO CEKYHIAY MaleHHd
HaiuTe: ) Kakoii Ty T IPOXOIHT CBOOOTHO NAJAIOMIee TETO 33 9eTBEPIVIO
cexyHay? 6) Ha cKOTBKO YBeJIHUHBAeTC A CKOPOCTD Tela 3a 3T0 BpeMs?

2.145. 3a xaxoe BpeMs CBOOOIHO Tajarolllee Telo IIPOXOIHT
JecATBbIH MeTp IyTH?
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ABTOPCKUE OPUTUHAJIbHDLIE 3AAA4U

3.15. HafiauTe: a) paBHOASHCTBYIOMYIO BCEX CHI: 6) cHay F .
(Puc. 3.2), ecnm 0. = 30°. F =50 H,a F =25 H. /4
(01

— —

Puc. 3.2 Puc. 3.3
3.16. ITo pucyHKy 3.3 HalaHTe: @) PaBHOISHCTBYIONIYIO CHI,

6) cuny F,,ecta F, =20 H, a o= 60°.
3.17. HaHauTe HampaBlIeHHe m
i kY
/

PaBHOZEHCTBYIOMEH CHII, IPHIOKEHHBIX

K IPY3y MasgTHHKA, KOIJa OH: @) HaXOmuTCs 2T

B KpaHHHX IIOJIOXEHHAX, 6) NMPOXOTHT ’ »
noioxkeHHe paBHOBecHS (Puc. 3.4); 6) 7 X
HaHIHTe MOXY/Ib PABHOAEHCTBYIOIIEH CHII ,:,’\ 6 l—:. i
B KpalHeM NIOIOKeHHH, eCIH Macca Ipysa = > ===

100 2, a yrom o = 30°. D —

3.18. OmnpegennTe MOZIVIb Puc. 3.4
PaBHOIEHCTBYIOMEH CHII, IPHIOKEHHBIX K F'_
MaTepHaIbHOH Touke (Puc. 3.5). Bce 3
BeKTOPH JeXaT B OAHOH MIOCKOCTH.

Monyas caabl F,;= 0 H. <&

3.19. Ha Tejio AefcTBYIOT CHIBI F, H F, F o

(Puc. 3.6). Kakyro CHIIy HYXKHO IPHJIOKHTD | | V_E '
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NMPAKTUKOOPUEHTUPOBAHHDIE 3A4A4YU

o Bcerpa ectb undpa, napameTp 405 OUEHKM
TOro, YTO NOJIYYEHO

W/"W////////W/’W
Puc. 3.11

3.32. Kak 00BACHHTE ABIeHHE OTAAYH NpH BeicTpere?(Puc.3.1])

3.33. /IBe nomanu
PACTATHBAIOT NPYXKHHY
AHHaAMOMeTpa CHIIOH
1000 H xaxnasa (Puc.
Fd2:1). a) Y10
IIOKa3blBaeT CTpPeaKa
auHamomerpa? o) C
KaKoH CHJIOH HATAHYTa
BepeBka? 6) C Kakoi CHIOH OyZeT HaTSHYTa BepeBKa, eCIH BTOPOH
KOHell BepeBKH MPHBSA3aH K cTeHe (Puc. 3.12.2)7

(HHHHHHHHY

Puc. 3.12

KOPOOZ;EZMMCKMM N
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3AA0A4YU C UCMNNOJIbSOBAHUEM TPA®UKOB U TABJIUL

X ES x 7

3.77. Peeynbram axcnepnmerrra o onpeneflemno 3aBHCHMOCTH

ATHHBI PE3HHOBOIO XI'yTa OT MOIAVIA HpHJIO)KeHHOH K HeMy
pacmmnaromeﬁ CHJIBI ITPECTABICHBI B TaOIHIIe.

Lm |08 |09 | 1,0| L1| 115
EgHlo |1 12 1 31 4
Omnpenemate K03(QGHIHEHT KECTKOCTH JKI'YTa HA JHHEHHOM

YV4acTKe II0 pe3yiIbraTaM 3KCIIepHMEHTA. :

3.78%. Yuenuk, npoBoas HCCIeJOBaHHe

YOPYTHX CBOHCTB NpPYXKHHBI, coOpal =
YCTaHOBKY, IOKa3aHHYIO Ha pHCYHKe 3./6. B d 5
TaOJIHIe IpeACTaBIeHb pe3yabTaThl /
H3MepeHHH OTHOCHTEIbHOI0 YIIHHHeHHI
IPYVAKHHBI B 3aBHCHMOCTH OT IepHOZAA

BpalmeHHA JHCKA. T & 0,5 ] 15

Alll; 1 0,19 10,04 | 0,034

OmnpenenHTe XECTKOCTh MPVKHHBI, eClIH Macca rpysa 0,/ xe.
TpeHneM npeHeOpeds.

Puc. 3.16

3.99. Ha pacymxe 3.23 C.x

MoKa3aHa AHArpaMMa
PaCTKEHHA THIHEIPHISCKOrO
obpasma H3  HEKOTOPOTO
MaTepHATa. UTO MOAHO CKA3aTh
00 YOPVTHX CBOHCTBAX 3TOTO
mareprata? Kax Gyner epmrazers
JHATpAMMA PAcTIKEHHA Ooee
YOpyToro MaTepHaaa? Oomee
IUTACTHIHOrO? Gonee mpoIHoro?

Puc. 3.23

3.100. MoxHO 2ecATs THICAY Pa3 YPOHHTSH JKETE3HBIH Tas, a
tdapdopoByio Basy YPOHHTE HelTb3d HHE pasy. Beb Ha AeCATD THICAT
Pas Hy#HO AeCATD THICAT Bas. [Togeny?

3.101. TIpeen npoasOCTH TYTYVHA HA CAATHE GIH30K K IpeTeTy
yopyrocTs. Mo®HO TH mraMuosaTs 9yTyH? [IpoxaTseats ero?

3.102. JIngr Maccoit 500 x> nomernaeTca ¢ yexopermen 0,5 w/c’
HA TpOCe C MpeJeroNM NPOoIHOCTH Ha pacTaxenme J-10F ITa. Kaxang
JOIIEHO OBITH CeTeHHe TPOCa IPH 3amace MPOTHOCTH. pannou 1 0

3.103. TpanmrHED cTeQn ANEKCAEAPOECKOH KOTOHHEL
B Cantxr-TlerepGypre (Puc. 3.24) mmeet BricoTy 23,6 M. =

|f

Bmo camuill 6LICOKUN U CaMBILl MANCETBIN MOHOIUM, Il
K020Q-1TUO0 YCMAaHoENeHHEIl 6gpmuxatsHo . Ha croTero

CcaTa KWIOHHA MOT JeHCTBHEM COOCTBEHHOH TAKECTH. |
Moayas ynpyrocts rparsTa 0,49-10° Ma.

3.104. Kaxoe MexaEHUeCKOe HANPTKEHHE BOSHHEAET
B CTaabHOM nposonioxe aanEOH L, mogsemeHHOR

BepTHEATBHO, 101 AeHCTBHEM COOCTBEHHOH TxecTH? by 3 ,4
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UCTOPNA ®U3IUKU B SAAAHYHUKE

P -~ g A BcTtasKku nHpopmaLmm o uorpadpmm yueHbIX U UHKEHEepoB
e Db cawige MPW PaccCMOTPEHNMN TeMbI, KOTOPOI OH 3aHMMaCA

3MEEXTPOMATHSTHIMY, TEILUTOTETS, XHHETHIECKOH
TEOPIH T330E. YCTa#osHT B J84] 3aBHCIMOCTS
EOMMTIECTES TENT3, BELIETEEMOI0 B MPOBOIHMEE

[IPH OPOXOEISHHN YepPe3 HEN0 3IeKTPHTeCEOTO
TOX3, OT BeIHYHEE TOK3 H COINPOTHEISHHSR

Poanansseess Lamenrs Tom mvmee Torsesay D 2042

KVYJIOH Hapaes Orwocren (I1736-1806)-
(paHmy3cKHH QHIHK H BOSHHBH HEKeHep. OKOHYHT
(/761) mKoay BOEHHHIX HHKEHEPOB H BCE BpeMiA
HaXOTHJICA HA BOSHHOH CIIyKOe.

PadoTs! OTHOCATCA K NTEKTPHIECTBY. M|
OPHKIAZHOH MexaHHKe. CHopMyTHPOBI
3aKOHBI TPEHHA KAU€HHA H CKOIBKEHHA.
KpydeHHe MIeTKOBEIX H METaLIHYeCKH
VCTAHOBHJI 33KOHBl YVIIPYTOIO KpY4eHHA. 3
HOBEBIH, 9YBCTBHTEIBHEIH METOJ H3MEpPEeHH
1784 mocTpoHn MpHOOP ANA HIMEPEHH|
KPYTH/IBHEIE BeCHl. JKCIEPHMEHTATBHO Y
1785 OCHOBHOH 3aKOH YISKTPOCTaTHEH (3aK0
CroEcTpyHpoBAT MATHHTOMETD (] 785). 31043 OCHOBE! YIEKTPO- H MATHY
DKCTIePHMEHTATEHO H3yaan (1796) TpeHHe B AHIKOCTH IO 3aTYXAHHIO

W a Y p
OnerTod ¢ pacmEpeEReM pa3
IHEPrHISATBHOIO ra3a He 3§
TePMOIMHAMHIECKYI0 TEMIED
TEIIOEMEOCTE HeXOTOPEDX Ta30E.
BEMHCTET CROPOCTS IBHEEHNE
TEMIIEDATYPEL, JABIENHE rasa O
CTEHEHM cocyza. OTEpELT ZBIeHN
MArENTOCTPIEIDO (J542).

e MapnorT 3am (/620-1684) — adbar, PpaHLyICKHA
;‘3 $H3HK.

\ PaboTH OTHOCATCA K MEXaHHKE, TEIUIOTe, ONTHKe. B

y, 1676 YCTAaHOBHII 3aKOH H3MEHEHHA 00BeMa JAHHOH MACCHI

, Ta3a OT JaBIeHHA NPH NPCTOAHHOH TEMIEpaType (3aKoH
.\ Dboiina — Mapuomma). I1peackasan OpEMEHEHHA 3TOr0
A" 3aKOHA. B JaCTHOCTH PACIeT BEICOTHI MECTHOCTH MO JAHHBDM
Oapometpa. H3y4an CTOMKHOBeHHE YIPYTHX TeJL. KOIeOaHHA
MaATHHKA. J(oKa3an yBelIHYeHHe 00BeMa BOAH HpH
3aMep3aHHH. OOHapyXHI B /666 cilenoe MATHO B ITIa3y.
HCCAEJOBAT LBETA, H3VYIAT pamyTy., AHQPAKIHIO CBETa,

-

JBICKVIIETOCH B Hell MANTHHKA H ONPEJETHTE 3aBHCHMOCTE TPEHHA OT CKD)| TI0KA3a7 OTIHIHE MEATY TSILTOBEIMH H CBETOBBIMH TyIaMH.
149
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PEAKO MNPEACTABJIEHHbIE TEMbI B SAAA4YHUKE

CBoHcTBa peajJbHBIX Fa30B H HapoB. 10.5. Ha pucynke 10.2 7
B.Ilaxmocn» BO3IVXA. IIOKa3aHa 3aBHCHMOCTBH D,
v AaB/IeHHA HAChIMEHHBIX IIapOB E
OT TeMIepaTypsl (KpHBag /L
ABCD). a) TIloueMy »3Ta L
2 / F
10'1' Ha pncym(e 10.1 L 3aBHCHMOCTB B OTJIH4YHE OT - a ﬁ/ et
H300paxeHO ceMeHCTBO l\ 3akoHa Illapis a1g rasos He T VE
- o 20 5 ” 1°1-r -
H30TepM I8 HEeKOTOpoH __Ql\ \ \ ABIACTCS THHEHHOH? 0) BKakoM |- ra
Macchl BeIIecTBa. d ) Kakag \ \\ CIy4ae 3aBHCHMOCTE JABJICHHA T
) x \ IIapOB OT TeMIIepaTypsl OymeT Puc. 10.2
}F130TepMa £OoUIBCICIaycs N S H300pakaTbcd THHHAMH ABF
OQuree BBICOKOH TeMmeparype? 2 H1H ABCE? ) KakoMy COCTOSHHIO BellleCTBa COOTBETCTBYIOT TOUIKA
6) Kakas H30TepMa / SN 3 D 3aBHCHMOCTH?
- [
COOTBETCTBYeT KPHTHUECKOH - <Tre— .
\hho_.l p, e/ CM
Temneparype? &) Kakomy
COCTOIHHIO BelmecTBa oy 72 7 A 1,0 el
COOTBETCTBYIOT VYacTKH B ~
rapuka AB, BC, CD? E ? N
2) SIBadercd JH mpolecc Ha 0.6 N
ygacTke BC H300apHbIM? Puc. 10.1 \\
10.2. TloueMy JaBlIeHHe HACHIINEHHOIO Iapa He 3aBHCHT OT 0.4 N
00BEMA IIPH ITOCTOAHHOH TeMneparype? 0,2 K
10.3. Ha pucyrke 10.] H300pakeHO ceMeHCTBO H30TepM 1A — L°C
HeKOTOpOH Macchl BemecTsa. ITOMy9HTCS JTH CXKaTHEM IepeBecTH 0 100° 200° 300° 400°
BemecTBO B XXHIKOe COCTOSHHE IPH HeH3MeHHOH TeMIlepaType,
ANANTDATATDIIATIIANT T120Tammsa” al 2+ Al 2 21 A9 Puc. 10.3
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3A0A4YN C UCNOJIb3SOBAHUEM OBOPYAOBAHUA

HpOBO,‘le H JH3JeKTPHKH B 3JIeKTPHYeCKOM IIoJ1e.

11.142. Byvamazte arcrows (Puc.11.40 a) oTTammBaroTea o1
3apAIKeHHOH MeTalTHIZeckoH ceTkH (cetra Kompbe).Ilomeny e,
€C/TH H30THYTB CETKY. JTHCTOYEH BeyT ceOf TaK. KaK IOKas3aHO Ha
pacyaxe 11.40 6? "

a)

A Puc1140

11.143. O6eacanTe, noveMy BOTHH OCTPHA. NOTKTIOIEHHOIO
K 3MeKTpodOpHOH MAIIHHe BOHHKAET «3IEKTPHUECKHH BeTep»
CocoOHBIH Jaxe HoracHTs ceexy (Puc. 11.41).

:‘v TN

11.154. Ha pucyske //.46 moka3aHa cxXeMa YCTPOHCTBA
37IeKTPOCTAaTHUeCKOro reHeparopa Bawn oe Ipaaga. O0bacHHTe
Ha3Ha4YeHHe OCHOBHBIX 371eMeHTOB H IPHHITHI JeHCTBHA.

Memantuvecxas

+
+
+
Husrexmpuxecxas|| |
KOTOHHA +
+
+
+i
¥ . l‘
Cosdarowjaz || -
3apad wWeémxa m + A%/
+ ".%f
4l

Puc. 1141 Puc. 11.42
11.144. ObsaczTe, HOgeMy BpAIIeTCA MeTATLTHIECKAT BEPTYIIEA 44 ;"
¢ ocTpEAME (Foeco PPAHKTHHA), TOTKTIOIEHHAT K KOHIYKIOPY e 1
WlexTpodopEoH MammEE (Puc. 11.42)? Kax H3MeHHT A HANpaBIeHHe PNC 11 46 1)
BPAIIEHH, eCH BEPTVIIKY NQIETICHTS K APYTOMY KEOHIVETOpY? L >
kopnopauus o
[DoccumcKum I
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TABJZINLU bl CMTPABOYHbIX BE/IUMNH B NPUNTOXKEHUA

3. IL10THOCTH HEKOTOPBIX BEIIECTB. 6. Ten10BbIe CBOICTBA BemIeCTB.
Beutecmeo | P, K “ Bewecmeo P, K26 Trepaple Tena (ypu HopMarsrau ammocdeprom SasTeHL)
Teepasie Bemectsa (npu 293 K) Voensnas | Teunepampa | Voemhan memoma
5 TETE = TR Bewecmso | mentoemxocms,| niasienus, NIASIEHUA,
Awasz " wxpoM 3" b )clx 2
Amosui 37200 || omes 7.310° i/ K) € =
Bomgpar 1.93-10¢ (| Hapagun o10° Amnorvamu 0.92 660 380
Tepnapuit 5.32-10¢ IIranwka 215104 .M’ML 0.39 000 330
Ipagum 2,1-10° Iocapexras coms 2110’ Ted 21 0 330
JKewso, cmans 7.8-10° Iononuil 9,28-10° "h i 6’ 40 1083 175
3o30mo 19310 Iposxa 2,410° 2 2 cx
Hpuoui 22400+ || Ceuney 11410 Huxem. 0.46 1455 300
Kupnuy 1810° Cepebpo 1,05-10° Onoso 028 232 59
Konemarnma: 89104 Cmwoda 2,810 Csuney 0.13 327 25
Tamyxs 8.510° Cmexao 2.510° Cepetpo 023 960 88
fz‘(o oc) :»?5 Zj z"m RapermsIil ;;'1 ?; y Cman 0.46 1400 )
RER 5 pan ,87- v 5
Mads 8,910 Sapgop 2,3-10° Hanews i e il
Meorwit xynopoc 2210’ Llumx 7.1-10° % i
Haiscmui 15107 i R ——— £0410° KuaxocTH (npu HopMarsrom ammocgeprom dasneri)
Huxetux 8,6-10° Dow 74107
Huxers 89109 36omuum 1210° Voewsrar | Tevnepampa | VoewHar mentoma
Bewjecmeo MENT0EMKOCINY, | samenus, "C | NPOOOPIBOSAHIR,
Humocra (npu 293 K) o/ (x2-K) Mok
ARUAUH 1,02-10° Macao MuHeparsHoe 9210°
Bensun 7.010° || Macao omuexosoe 9.2:10° Boda 4,19 100 2.26
Baxszon 910 Hegpms §—010° Iyepun 242 290
Booa npu 277 K 1,010 Humpobeuson 12010° Pryme 0,14 357 0.284
Bodanpu 373 K 0,955-10* || Pryms npu 273 K 13610 Crgm 242 78 0.853
Booa mopcxan 10310° || Crunuéap 87102
Tiuyepun 20-10 * C 1 it 7.9-102
R’ﬂp:’)c’;m ; g 3?1 ; 2 3;’:1”'{ :; ';’:‘" s j g : Ta3s! (npu HopuatsHom amvocgheprom dasterti)
Tassr (npu vopuareher yerosusx: p,= 1,013-10°Ia. T, =273K) Voernas Tewnepampa
Azom 125 Kpunmor 3,74 oy mmwz/‘ K a xonbencaquu,
P e o D/ (xz< 0,
Awmuax 0.77 Keemor 5.85 has ) C
Apzon 1,78 Mema 0.72 Asom 1.05 -196
Ayemuren 117 Hoor 0.9 Bodopoo 143 =253
Bozdgyx 120 Ceemumuwiil 2a3 0.73 Boszdyx 1.01
Bodopoo 0,09 Yerexucaail caz 1,98 Tenui 529 269
Z':im ;’;ﬁ Arop 3. Kucaopod 0913 -183
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BbIBEPEHHbIE YAC/IEHHbIE OTBETbI K KA¥XA0M 3AAAYE

Hanps&€HHOCTD 3JIeKTPHYECKOT0 OIS,

11.53. a)3610° HK6)3,6-10°H:
810 HK.

11.54.1:5,8-10°.

11.55. 5,9-1¢ Ka.

11.56. a) yeemmanTcsa B 9 pas3;
0) yMeHPIIHTCA B 4 pasa.

ok g

a)0;6) R §) R

11.58. a) Be H3MeHHTCH;
6) paBHa 0.

11.39. He usmerumca.

11.60. a) Ea’; 6) 0; &) 0.

11.61. 1.

11.64. a) 13aK7;6) 0:5) 2-10° HKR.

11.65. a) cmanem pasen 0;
6) yeeruwumesa s 8 pas.

11.66. a) 0; 6) 8-10° B/

11.67. 16 B/a

11.68. 2 o

11.69. a) Mexay sapAgaMH Ha
PACTOAHHHE a/3 OT MEHBINETO; 6)
PacCTOAHHH @ OT MeHBIIETO H 2a
oT SaTBmIero.

11.70. a) 70 xB/»; 6) 50 xB/x;
6) 10 xB/s;2) S0xB/w; 0) 61 w/Bum.

11.57.

11.71. 15-10° B/a.

11.72. 34 4 xB/x.

11.73. a) I MxKa; 6) - 0,5 mxKa

11.74. @) 0: 6) 5,6xBA s) 7.8xBM

11.75. a) 576 xB/m; 6) 432 kB¢

11.76. @) 1,710’ B4 6) 08-10° Bi

11.77. 120 B/

11.78. - 3,2 axKa.

11.79. 537 B/

11.80. 1,8-10° B/ae.

11.81. 45°.

11.82. 10 sBKn

11.83. 20 8K

11.84. 2 en/c’.

11.85. 810 s/

11.86. a) yeeamauTca; 6) He
H3MEHHTCA. X

11.87.6) 210 <

11.88. a) 0,9 c5) 0,09 c.

11.88.a) 0,9 c6) 0,09 c.

11.89. 2.6 cn

11.90. 1,8-107 av/c.

11.91. 5,6-10" Do

11.92. a)6,3-10° 2ic; 6)4,1-10 wic.

11.93. 9 xH.

Pabora 3JAEKTPHYECKOI0 moJjd. ITorenunax. PasHocTh

MNOTEHLHAJTOB.

11.95. 0.
11.98. a) ymMeHEpmaeTca;
6) yBelHUHBaeTCA.

11.404. a) 40,9xB/x; 6) 8,2 xB.
11.105. s 2 pasa.
11.106. 40 B.
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INNEKTPOHHAA ®OPMA YHEBHUKA



NIEKTPOHHAA ®OPMA YHYEBHUKA (9dY)

[TONHOCTbIO COOTBETCTBYET NeYaTHON popme

CO,EI,ep)KMT AOMNO/THUTE/IbHbIE SNNEKTPOHHbIE
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@ 1. Kakue BeJIMUMHBI HA3bIBAIOT: a) BeKTOPHBIMHU; 6) ckanapabiMu? IIpu-
»

BeauTe npuMepsl. 2. YTo HaswiBalOT BeKTOpOM nepememenua? 3.4ro
npejcTaBaAAIoOT coGoil MpoeKIuH paguyca-BeKTopa I (em. puc. 2.6)? Kak
MOKHO ONpeieuTh ero Moayab? 4. Kak MOHO HATH NPOEKIIHMH BEKTO-
pa nepemeresusn?

EE]  PABHOMEPHOE NPAMONMHERHOE ABUMEHME

PABHOMEPHOE MPAMOJ/INHEMHOE ABUXXEHMUE. CKOPOCTb. Eciin naM nasectHo,
YTO ABTOMOOMJIL B JAHHBLIN MOMEHT BpeMeHHM HaXOAMUTCH B ONPe/Ie/IEHHOM Me-
cTe Ha IIOCCe, TO MBI eIllé HUYero He 3HAeM O TOM, KaK OH ABHyKeTcA. BaxkHoi
(pu3uuecKoiil BeJUYNHOM, XapaKTepu3ywlleil ABHKeHHe Tesla, ABJIAETCH ero
ckopocmb. Co CKOPOCTBIO Bbl 3HAKOMBI M3 MOBCeAHeBHOM xu3Hu. CkopocTs
MOKa3bIBaeT, KaK OLICTPO IBUIKETCH TeJIO, T. €. KaK OICTPO ¢ TeueHHeM Bpeme-
HU MEHsieTCH ero I0JIOKeHHe B MPOCTPAHCTBE 10 OTHOLIEHUIO K APYIUM Te-
JlaMm.

Camoe npocroe ABHKeHNEe — 9TO PABHOMEPHOE JIBHIKEHHUe TeJIa 110 IPAMOii.
JIa1 9TOro ABMIKEHUS IPOLIE BCEro ONpe/leSInThb, YTO TAKOEe CKOPOCTh.

JIBHIKeHHEe TeJia HA3BIBAKOT P PHBIM 1P HHBIM, €CJIH ero Tpa-
eKTOpHsA NpejcTaBiser co00i NPAMYIO JHHHIO M TeJo 3a Jiobble paBHbIe
np YTKH Bp P T paBHBIE PACCTOSHHA.

IIpu 9TOM TEJI0 ABUIKETCS BCE BpEMs B OJHOM ¥ TOM

’Ke HanpasieHun. Byaem cuurars, 4TO TENI0 (aBTOMO- x x,

6une Ha mocce) AsmKerTcsa npamonuueiino. Ilyers ST ——t%

B MOMEHT BpPeMeHM f; TeJO MMeJO KOODJAMHATY X, I Ax I
f—

a B MOMEHT BPeMeHH {, ero KOOpJMHATA CTaja paB-
HOM x4 (puc. 2.9). 3a uHTEpBaAJ BpeMeHHu t, — ¢, uame-
HeHHe KOOPAMHATHI Tejla” PaBHO X, — X,. [l unTepsa-

* Uamenenunem 10060it BeJIMYMHBI, B TOM YuCie KOOPJAHHATHI, HA3BIBAIOT PASHOCTH MeX-
AY 3HAYEeHHAMHM BeJIMYMHBI B KOHIIE U HaYaJle npounecca naMeHeHud,
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HOBbIN YMK NO ®U3UKE

[MpoaonkaeT Tpaamumnm NoaUTeEXHUYECKoro obpasoBanHma A.B. MNepbilKKHA

[MPaKTUKOOPUEHTUPOBAHHDIN

HaueneHHbI Ha MOTUBALUIO YYEHMKA U TBOPUYECKYIO paboTy yuntens

Pa3Ho0bOpa3HbIN MeToANYECKUI annapaT, NpoayMaHHbin cocTaBs YMK, yaobHbi B KaxaoaHeBHOW paboTte m
OTBEYalLLMIM COBPEMEHHbIM TPebOBaHNAM

NTor 6onbworo METOANYECKOro U y4ymTenbCKOro ornblTa aBTOpPOB

1N O CCHHCKMIA by
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NpogonkeHune nuHum A.B. lNepbllKUHA —
HoBbiM YMK no ¢pusmnke ana crapLimx KAaccos.
[NpeemcTBEeHHOCTb U MeToAUYeCcKMne NPUHUUNLI
NOCTPOEeHUA Kypca

K.n.H. MNeTposa M.A., asTop YMK
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MockBa, MpecHeHcKan Hab., a. 6, cTpoeHue 2 8-800-2000-550 (3BOHOK becnnaTtHbIN)

+7 (495) 795 05 35, 795 05 45, info@rosuchebnik.ru metod@rosuchebnik.ru
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