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UCTOPUA CO3AAHNA U OCHOBbI YHEBHUKA

» Co34aH Ha ocHoBe yyebHuKa I.A. Makuwes, A.3. CnuHakos 10-11 ( 5-ToMHUK)
B 2017 rony

= MeTogmyeckue nNpMHUMNbI MOCTPOEHUA Kypca Ha OCHoBe y4yebHuKa A.B.
MNepbiwKknHa 10-11 Knacc

= HanucaH komaHaon neparoros: [etposa M.A., Kyapasues B.B., CtenaHos
C.B., 3abonotckumin A.A., Komunccapos B.®.
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NMPUMEPHOE PACNPEOENEHUE ABTOPCKOIO MATEPUANA B YHEBHUKE
r.a. MAKULWLEB, M.A. NETPOBA, ®U3UKA, 10-11 K/NTACC

10 Knacc
FnaBa ABTOpPCTBO NMpumeyaHua ABTOpCTBO MpumeyaHus ABTOpPCTBO MpumeyaHus
Msakuwes MetpoBa MepbIWKKNH
nasa 6 50% ABTOPCKNM 40% ABTOPCKWUIA maTepunan B 10% MeToamnkKa
OCHOBDbI MmaTepuan §37,39,40( 6onee 80%), N3N10XEHUNA rNasbl 6

MOJIEKYNTAPHO- NPUCYTCTBYET B 45,46 NONHOCTbIO
KWHETUYECKOM §38,41,42,43 MaTepuansl KyapAasuesa cooTBeTcTBYeT

TEOPUA B.B. + peweHunAa 3agay + MmeToauke
3a4aHuA npeanoXKeHHOMU

NapoB-CBOMCTBA

TBEPAbIX TENY
ABTOPCKMM

MNepbIWKMUHBbIM NO
Laram « CBOMCTBaA

*KUAKOCTEN-CBONCTBA

maTtepuan B §45,46
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NEPBAA 3AAAYA — HE UCNOPTUTb 3AMEYATE/IbHbIN

KNACCUYECKUU MATEPUAN

YuyebHuk IA. Makmwesa 2015 roaa

MexaHWnKa

MoneKkynapHasa pusmKa.
TepmoanHammKa

DNeKTPoANHaAMUKA
OnTuKa

KonebaHumAa 1 BO/HbI
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BTOPAA 3AZAYA — CAENATb COBPEMEHHbIU YYEBHUK

NG DU3UKA TEXHONOMMIA BYAYLLENO
= AHanus yyebHuKa K. Cyopua Heo6bikHoBeHHAS N5 BYAYLMX DUIUKOB U MHKEHEPOB
= Jcnonb3oBaHWeE maTepmnanos .6%@%@ B.A. Unbuk, B. B. Kyapssues
o it MATVICTPAJIBHBIE HATIPABJIEHUS
n3 KHurun B.A. UnbuHa, B.B. gﬂ.ﬂ@[}:ﬂ%%

DODUNUBSUKWU

Kyapasuesa

TOM 1

MepeBoa © aHIMICKOTO
E. M. BYTHKOBA u A, C. KOH/IPATLEBA

D
COBPEMEHHAHM\
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TPETbA 3AAAYA — CO34ATb YAOEHbIN YMK ANA YYUTENA

NMporpammol ——]

YyebHUK
«®Pusmka 10-11»

MeTtoaguueckoe nocobue

3apayHuk 10-11 —
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METOAUNYECKUE NPUHLUUMNDbI NOCTPOEHUA YHEBHUKA
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®U3UKA B YHEBHUKE AO/TKHA bbiTb U3/TOXKEHA NOC/IEAOBATE/IBHO
U NOINrMYyHoO

YuntblBaem «KAUMNoOBOE Mbill1eHMe», HO He MAEeM Ha noBoAay.
Bblaenaem Ha cMHem (I)OHe BaXXHble onpegeneHumnA

¥ t
| | HHCIOBAA OCh
i 2Ax |
) 1

Puc. 1.1

Ab6cosoTHas HOrpeliHOCTb BhlpaxKaeTcs B e/lHHHIIaxX uauepaeuoii BeJIMUMHBI
U onpejiensieT rpaHHUIbl YMCJIOBOTO HHTEpBaja, B KOTOPOM € Gonemoi BepoAT-
HOCTLIO HAXOJHUTCH HCTHHHOE 3HaAYeHHe BeJIHYHHE X.

- L % A h ‘-' e JList HCTHHHOrO 3HAYCHUS BeJIMUMHBI CIIPABEJJIHBO COOTHOIICHHE:
“ECTECTBEHHO'. : R Xame— AX € X < Xy, + Ax.
ME'I'OA no3HAH“ﬂ 2 AP Yucnoroi mATEpRa) 2AX, B KOTOPOM ¢ BePOSTHOCTLIO, GIHU3KONH K elHHH-
3 4
| e

e, HAXOAMTCS UCTHHHOE 3HAUCHUE BeJIHUMHBL X, HAZLIBAIOT JOGePUMENbRBIM
unmepaaaom (puc. 1.1).

OTHOCHTeNLHAH NOrPeNIHOCTE &€ HaMepeHHs — OeapasMepHas BeJHUYHHA,
PaBHAN OTHONIEHHIO A0COMIOTHOH MOTPEITHOCTH K H3IMEPeHHOMY 3HAYCHHIO
BeJAHIHHEL

AX
T ve—
L
EE]  ou3MKA M OBBEKTBI EE H3YYEHMS. T S ——
METO/b! HAYYHOTO MCCNENOBAHUA B OUIMKE

€ _x,,_ 100% .
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®U3UKA B LLUKONE — 3TO COBPEMEHHO U UHTEPECHO,
BHE SABUCUMMOCTU COAEM JIU ElND

Puc. 2.3

Tak, moOuie e Touku (Hanpumep, A U B) kaGuuKH KoJleca o603peHns
(pHc. 2.4, @) ABHKYTCS TaK, YTO MPOXOASAINas Yepes HUX npsamas AB Bcerja
ocTaérest napajiebHoH caMoii cebe (puce. 2.4, 6). Tem caMuimM, kKaGUHKa J{BH-
JKETCSH NOCTYaTeNBHO.

JIBHAEHHe Tela HASKIBAIOT BPANIATEALHEIM, €CHH BCE €ro TOUKH JBHKYTCH

110 OKPY/RHOCTSAM, HEHTPLI KOTOPLIX JAekKaT HA oj{HOM npamoil. ITy npamyio
HASLIBAIOT OCKIO BPANCHH Teia.

BpamarensHoe IBU3KeHHE COBEPIIAIOT, HAIIPHMED, KoJéca, Baakl ABHraTe-
JIell M reHepaTopoR, IPOTeJIepE CaMOIETOR.

OcTanoBUMCS eIé Ha OfHOM clocobe ONHCANMS JIBHIKEHHS, HAZLIBAEMOM
ananrumuyeckum. B KaKALIA MOMEHT BpeMeny ¢ KOOPJAMHATA X TeJa UMeeT
onpejenénnoe spayenne. C TedeHHeM BpeMeny NPOHCXOHT H3MEHEeH He Koop-
JuHaTel. Ha MaTeMaTHYeckoM A3LIKe 510 03HAYAET, YTO KOOPAHHATA X ARJIs-
ercst (pyHKIHel BpeMenu:

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

Puc. 2.4
) OCCHICKMI b §
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®U3UKA B LLUKONTE — UMEET IMYBOKUE KOPHU B UICTOPUUN HAYKMH

U3 uctopumn pasentus GU3INKN U TEXHUKW

Mocne Toro kak Bul M3y4unm Tpu 3akoHa HelotoHa, aaamm nx GopMynupoBKn
n3 kHurm «<Maremaruieckue Havana HarypansHoin punocodumns. MNpu atom npu-
BEJIEM 3T 3aKOHLI B NEPeBojie C NaThiiKk, KOTOPLIK cae-
nan akapgemuk A. H. Kpbinos.

3akon 1. Besikoe 1eno npoponxaer yaepxusarscs
B CBOEM COCTOSIHUN NOKOS MW PABHOMEPHOIO U NPAMONX-
HEUHOIo ABKXEHUA, NOKa W NOCKOJILKY OHO HE NPUHYXAa-
ETCH NPUNOXEHHBIMU CUNAMU U3MEHUTL STO COCTOSIHME.

3akon 2. UameHeHne KonuiecTsa ABMKeHns Nponop-
LUMOHANTBHO NPWIOXEHHO! ABMXYLLIEH cuie ¥ NPONCXoaMT
NoO HaNpPasNeHnio ToN NPSMOI, NO KOTOPOn cuna aAeicT-
Byer.

3akon 3. [lecTBuIO BCerna ects paBHOE W NPOTUBO-
NONIOXHOE NPOTUBOAEHCTBME, MHAYe B3auMOAEHCTBUA

JIBYX TeN APYr Ha Apyra u mex/ly coBoi pasHbl w1 Hanpas-
NEHLI B NPOTUBONONOXHLIE CTOPOHLI.

H. HLIOTOH

Puc. 7.26

MBaHMA B LUWIMHAD XOSIOAHOW BOAL M3 pesepByapa 5 nap KoHaeHcupyercs,
nopueHs onyckaercs. Oxnaxaaliuas Bofa u CKOHASHCUPOBaHHLINA Nap BLiNyc-
AI0TCA U3 LMNMHAPa No Tpybe 6, a N3NNIWIHKWIA Nap U3 Koa — Yepes npeaoxpa-
uTenbHLIA knanaH 7. MawmHa HolokomeHna ucnone3osanacs B EBpone Gonee
0 ner.
Mepgsas 8 Poccum asyxumnuHaposas BakyyMmHas naposas matimia 6uina cnpo-
TUpoBaHa mexaHmkom Meanom WesaHosuiem [Monayvoswm (1728—1766) nog
apHaynom. B Helt 6610 MCnonb3oBaHo agToMaTMieckoe peryivposaime Briycka
Bhinycka napa. MawmHa nmena asa UWIMHAPA C NOPLIHAMY, COSAMHEHHLIMMW

uensimu ¢ Ganancupamu. lNocneaHue NpuBoAMIM B AeHCTBUE MEXW, KOTOPLIE Ha-
Ka4mBanu Bo3ayx B rnaswibHbie nevun. lNocne artoro MNonsyHoB ckoHCTpyMpoBan
MOILLIHBIA TennoBoi asuratens Ha 15 nNnasunbHbix Nevein. 1o Guina yxe HacTos-
LWasn TenocunoBasi CTaHLms:.

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

Ha »Xentom poHe naparpadbl —Ana y4alwmnxca, MHTepecyrowmxca GusmKoun

EFE]  cuna conpoTHBNEHHUS NPU ABHMKEHWM TEN
B MUAKOCTAX M FA3AX 522

AWHAMMKA BPALLATENBHOIO ABHHEHHA

CHNA CONPOTUBNEHUA. Ilpu aABMIKeHHH TBEPAOIO TeJia B MHJIKOCTH WM rasze TENA 110 OKPYIRHOCTH

HJIM [IPH JIBUIKEHHH OJHOIO CJIOS JKU/IKOCTH (raza) OTHOCHTENLHO APYroro ABWXEHME TEJIA MO OKPYXXHOCTHU. PaceMoTpHM Tesio (MATepHANLHYIO TOYKY),
BOZHMKAET CHJIa, TOPMOZAINAA JABHIKCHHME, — CUAG BA3K020 MPEHUA, WIH ABMIKYIIeecs 10 OKPYIRHOCTH pajuycoM R ¢ nocrosuHoil ckopoetsio v. [Ipn
cuna conpomuenenus. OHa HanpagpjieHa HapaijielibHO [OBePXHOCTH CONpPH- TAKOM JIBHIKCHHH MOIYJbH CKOPOCTH OCTASTCS NMOCTOAHHEIM, HO HANIPpARICHHE

CKOPOCTH M3MeHsieTes ¢ TeueHuem BpeMenu. CKopoceTs Tesia B J11060i MOMEeHT
BPEMEHH MOJKHO CUMTATE MPHOBEHHON CKOPOCTBHIO, M OHA HANpaBIeHA 1O Ka-
TeJLHOH K OKpYKHOCTH (pHc. 3.61). B § 11 Ousio rokasano, 9To np# nopot-
m M JIBHIKEHHH TeJI0 UMeeT HOpMaJibHoe (IleHTPOCTPeMUTeNIbHOe) YCKOpeHHe

PEAKTMBHbLIE ABHUIATENH. , KOTOpOe HANPABICHO NEPHEeHAHKYIAPHO MIHOBEHHOH CKOPOCTH Tesa
YCNEXH B OCBOEHHM KOCMMWYECKOI0 NMPOCTPAHCTBA ienTpy O OKPY3KHOCTH.

B oToM ciyyae MOAYIIE HOPMAJIEHOTO YCKOPEHHS @ Tella MOXKHO PacCuYUTaTh
PEAKTUBHGIE 1IBUTATE/IW. PeakTUBHEBIE IBHTATEH MONYYHIIH IITAPOKOE NTPAMe- hopmyJie:

HCHHE B CBSI3H C OCBOCHHMEM KOCMHYecKoro npocrpancrea. UX npumensior
TAKIKE JUIS MeTeopOoJIOMMUEeCKUX M BOEHHLIX paKeT pasjIMuHOro pajuyca je- a="5-
cTRHS. B KOCMHWYECKOM MPOCTPAHCTRE HCHONBL30BATE KaKHe-JTn0o JIpyrie JIBK-
raTelid, KpoMe peakTHBHLIX, HeBO3ZMOIKHO: HET OIOPLI, OTTAJIKHBasAChH OT KO-
TOPO# KOCMUUECKHH Kopabiib MOI' Obl HONYUYNTE yekopernue. Mcnonb3zopanue
JKe peaKTHBHLIX JIBHraTeNel JUIsl caMOJIETOR M paKeT, He BRIXOJAINMX 3a npe-
JeJdbl arMmocdepsl, CBA3aHO ¢ TeM, YTO HMEHHO TaKkHe JBHIaTelH CIocoOHbI
ofeclieunTh MAKCUMAaJILHYIO CKOPOCTS 110JIETA.

PeakTupHLIe JABHUTraTeJIH MOJKHO pas/ieJIUTL Ha JIBa KJjacca: paxKemHble H 2 pg E&Mi:l ﬁ C K M ﬁ w-
BOJOyUIMO‘peaKmU8nNe. B PAKeTHRIX JIBHIraTeJisdX TOIJIHBO U Hcoﬁxonulluﬁ |
Sy ano Mo orrIEsy oo Irmo s oo . oo " PP ni-sm-‘_ y LI e 6 H I/I K UDU[DG. BEHTAHA



®U3UKA B LLKONIE - 3TO COBPEMEHHAA U AUHAMWYHO PA3BUBAIOLLAACA
OBJ/IACTb HAYKHU
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Puc.6.1

OT™MeTHM, 4TO cOBpeMenHble NPHOOPE! MO3BOJISIOT PACCMATPHBATE OT/leNh-
HEIe ATOMBI Ha MOBEPXHOCTSAX Tel W M3MepsTh MX pasMmephl. CaMulii corep-
IMIeHHBIH U3 HUX, HA3BIBAEMEIH CKAHMPYIOIIMM TYHHEJILHEIM MHKPOCKOIIOM,
OblI co3fan B cepesune 1980-x rr. coTpyJHHKAMH KOMILIOTEPHOH (HPMBL
IBM I'. Bunuurom u I. Popepom. Onu OblJIM YAOCTOEHB!I 3a 5T0 H300peTeHHe
HoGenepckoit npemun no ¢pusuke (1986).

O. LUTEPH

3KCNEPUMEHTANILHOE ONPEAENEHUE CKOPOCTEH MOJE-
KYN FA3A. OneITE 10 ONpeJieNIeHHI0 CKOPOCTH TeNJIOBO-
I'o JIBHYKEHUS] MOJIEKYJ NOATBEPAHIN CIPaBeJINBOCTE
thopmyabl (2). Oaun U3 HUX ObLI OCYIIECTRIEH HeMell-
kM pusukom Orro [HITeprom (1888—1969) B 1920 r.

Opnna n3 cxem onwiTa [llTepua noxkasana Ha pucynke
6.26. llpudop cocrour M3 cocyaa I, cucreMmbl auad-
parm 2, 3 u nuaMEApa 4, Bpamaonerocs ¢ 0oJLIIOH
VIVIOBOH CKOPOCTLIO M.

B cocysne I nmaTsiHyTa TOHKas NJATHHOBas IPOBO-
Jouka 5, nokpeitas cjioem cepedpa. Ilo nposonouxe
nponycranoT siekrpruyeckui Tok. Ilpu npoxoxjaennu
TOKA CJIOW cepefpa Henapsiercsi, H Cocyjl 3anoJinsiercs
razoM M3 OJHOATOMHEIX MoJieKyJ cepefpa. I'as Haxo-
JIUTCS B PABHOBECHOM COCTOSSHMM 11pu Temueparype T,
KOTOPYIO MOYKHO H3MEPHTh.

14

3710 MOGONLITHO. ..

Ha nepegHeM Kpae Hayku U TeXHUKMN

B 1985 r. 6bina oTkpLiTa paHee HeuasecTHas moaudukaums yrmepoaa — gyn-
neper Cgy. Monekyna dynnepena npeacrasnser coboit samkHyTyio chepy, co-
CTaBMNEHHYIO U3 NPaBWbLHLIX NATUYTONILHUKOB (MEHTAroHOB) U LWECTUYTONILHUKOB
(rekcaroHoB) c atTomamu yrmepoja 8 seplumHax (puc. 6.48).

310 MonekynspHoe coeamHenne No hopme HanoMuHaet GyTOONbHLIN MAY.
B ommuue ot rpadura v anMmasa, CTpyKTypa KOTophIX NpefcTaenseT coboit nepuo-
AMHECKYIO PeLUéTKy aToMOB, MUHUMASILHBIM 3/IEMEHTOM CTPYKTYPLI MOJIeKYIbi
dynnepena asnsercs 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, rnosiy4eHHbIX Npu nazepHom obnydennn TBépaoro obpasua.
B akcnepumentax TBépaas rpadurosBas MUlLEHb NoABepranach BO3ASHCTBUIO
MOLLHOTO la3epHOro uany4exus. B peaynsrarte npoucxogmno o6pasosasne nnas-
Mbl, umeioweit Temneparypy 5000—10 000 °C, B KOTOpPO U CUHTE3NPOBAIUCH
Monekynbl Cgo. OHM MaeHTMGUUMPOBANUCE METOAOM MAacC-CNEKTPOCKONUMK, T. €.
c nomMousio npubopa, NO3BONSIOLWEr0o COPTUPOBaTL aTOMbl U MOJIEKYSTH 110 MX
maccam. 3a otkpbitue dynneperos P. Képn, X. Kporo u P. Cmonnu 6uinu yaiocroe-
Hbl HoBenesckoi npemun no xumumn 1996 r.

Csoe HasBaHue dynnepeHsl nonyswm no damwnum apxurekropa Pwsapaa
bakmuncrepa dynnepa (1895--1983), ckoHCTpyMpoOBaBLIEro Kynos MnaswiboHa
CLLUA Ha BoicTaske B MoHpeane B 1967 1. B BUE COMNEHEHHBLIX NATU- W LLIECTU-
YronbHUKoB (puc. 6.49).

B Hacrosiwee BpemMs BeAlyTCs UCCNeAoBaHUs N0 UCTNONL3oBaHWIO dynnepeHos
ANs cospanus GOTONPUEMHMKOB U ONTOSNEKTPOHHBIX YCTPOMCTB, a/IMa3HbIX U an-
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YHEBHUK - U ANA TEX, KTO NNAHUPYET COABATD EIN

[lpumepbl peleHna 3aaau.

Bce npumepbl BarKHbIX TUMOB 33434y, KOTOPbIE MOXKHO U HY»XHO Ay6aMpoBaTh Ha YpOKax
MNPU N3YYEHUN TEM,

B Boanyxe B kepocuse
NPHUMEP PELUEHWA 3AJAYM
B 3akpeiToM cocyjie oosémom 0,1 M3 npu Temneparype 147 °C cofepxRuT- Y Px ¥
cs1 0,5 Kr Bojikl. Ha Rakylo BeIMYHAY CHe/lYeT H3MeHHThL 00LEM cocyla, s
YTOOL! B HEM COAEPIKANUCH TOJLKO HACKIIIeHHEIe [1apbl BOALI? JlaBjieHHe
HACKIIIeHHEIX [1APOB BOJKI IPH JIaHHOM TeMuiepaType pasHo 4,7 - 105 I1a. -— =0
Jlano: CH: Pemenue:
t=147°C T-420K I'paduK paceMaTpHBaeMoro npo-
V-0,1n% necca IOKA3aH HAa pPHCYHKe a 6
pHe. 8.15. ERSALS
m - 0,5 kr p B Boazyxe: B KepocHHe:
Py —4,7-10511a . mg+ T + By =0. mZ+ T+ Fy + Fp—0.
M = 18+ 103 kr/Monb Crpoenpyem noxry iey usi na ock OX 1 OY.
OY:Tcosa—-mg=0, (1) OY:Tycosa+ Fy —mg=0, (3)
v OX:Tsina-Fy=0. (2) OX:Tysina— Fp=0. 1)
A i ? Pasjie/luM NOWIeHHO
ypaBHeHust (2) ¥ (1): ypaBHeHHs (4) # (3):
0 "g‘r%‘ "g“‘m:"&'
‘ ‘ + A‘ V YroJi pacxosaeHust HATeH 110 YCJOBHIO 3alaud J0JKeH ObiTh OJHUM H
Puc. 8.15 TeM JKe, I0aTOMYy £, B Pa -
mg mg —Fy,"
OMH U3 CIIOCOO0B CO3/IATE B COCY/Ie HACKINEHHBIA nap — 95T0 yBeJH- ikl e * g
UHTH 00BLEM COCYAA (1epexolt I — 2 Ha pHc. 8.15). Ao Fyy — M8~ M i Py - -
B Touke 2 o0LeM coeyna Oyll(}‘l' pagen V + AV. HCIIO}lb:!ySI ypasHeHHe IopcraguM B (popmyay (5) BhIpaXckeHust JUisl MOAYJeHd cun mg - pVg,
Menjiesneesa — Kaaneifpona, sanumem: Fy=pVe: ) .
m mRT HaP oV - pve) - pVe R oV - p Vi - pVek
+ R -2 - e — W, 3 0 7 P PYET,
PV + AV) M RT = AV Mp, V. r lu 3
p(l - ;) -Pp=>
295 Sp= %
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YHEBHUK - U ANA TEX, KTO NNAHUPYET COABATD EIN

YuyebHbIM maTepuan UNTKOCTPUPYET U3HEHHO HEODXOAMMbIE BOMPOCHI U 0ObACHAET

dun3nyeckme ABIEHNA BOKPYT

MOXKHO NPHKOCHYTHLCS K TeJY NpPeAMeToM, HMeONHM 3apsj, W TeJo Tak
e aapaguTes. OnbIT HOKa3LIBAeT, YTO HADJIEKTPHIOBAHHLIC TeNa IPHUTAIBa-
10T WIH OTTAJIKHMBAIOT Apyr Apyra. Tak, nanpumep, 560HHTOBaSA NAJIOUYKA, HAD-
JIEKTPU30BAHHASl TPEHHEM O MeX, OTTAJIKHBaeTesl OT JAPYrod Takoi e Has-
JICKTPUBOBAHHONW MaJIoYKH (puc. 9.3, @) WIH NPHTATHBACTCH K HADICKTPH30-
BAHHOW I1PKH TPEHUH O MIENK CTeKISHHONK nanouke (puc. 9.3, 0).

B peaynbrare JIeKTPpU3alHH KYCOK MeXa NpHoOpeTaeT NOJOMHTeNbLH b
3apsajl, a KyCOK IENKa — OTpHIlaTeILHBIN.

Puc. 9.2 Puc. 9.3

IIpoBOIHMKM B HTOM cliyuae HazblBAIOT o0KkAadKamu (NAacmuHamu) Kon
dencamopa. KoHleHCATOPE! MCHONB3YIOT JUISi HAKOIUIEHHS SJIeKTPHUYECKHX
zapsjioB. Ha pucynke 9.58 npupefiennl paszivdyHbie THIE KOHJAEHCATOPOR:
a — NJOCKUHU KOHJeHCATOD; 6 — KOHJICHCATOD NepeMeHHOH EMKOCTH; 8 — Ke-
PAMHYCCKHH KOHJIEHCATOD; 2 — BJICKTPOJHTHYCCKHH KOHIeHCaTOoD.

IIpocreifnunit nJI0CKUNA KOHJEHCATOP COCTOUT U3 JIBYX OIMHAKOBLIX Lapa-
JIeNBHBIX IJIACTHH, HAXOASAINMXCS HAa MAJIOM PACCTOSIHHH JAPYr OT Apyra
(puc. 9.59). Ecin 3apsafibl JACTHH OJIHHAKOREI IO MOAVIIO H NPOTHRONO-
JIOKHEI 110 3HAKY, TO MMOYTH BCE MIEKTPHYECKOE [0JIe COCPelOTOYEHO BHYTPH
KouieHcaTopa. JIMHMH HANPSOKEHHOCTH HAYHHAIOTCS Ha NOJOMHTENLHO 3a-
PsKeHHON 00KJIaJIKe KOHASHCATOPA M OKAHUHBAIOTCH HA OTPHIATENILHO 3apsi-

I

Pwe. 9.58
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ABYXYPOBHEBOE U3/IOXKEHUE TEMbI

BEE]  anexteuueckoe nonk.
HATIPKEHHOCTb 3NEKTPUYECKOTO NOAS

TEOPUS B/IU3KOAENCTBUA U AANNTLHOAENUCTBUA. B ¢puzuke XVIII 8. cyuiecrso-
BAJIW JIBE TEOPHH, ONHCHIBAIOIKME JieiicTRIe ofHoro Tesia Ha apyroe. Ipexno-
JIOXKEHHE O TOM, UTO B3aHMOJICHCTRHE MEXLY VAAJNEHHBIMH JIPYT OT Apyra Te-
JIAMHM BCETJia OCYIECTRIASETCS ¢ NOMOILIO MPOMEKYTOYHLIX 3ReHLeB (MIW
cpelibl), NepefalonuX B3anMofeicTBHEe OT TOUKH K TOUYKe, COCTaRIsgeT CYIIL-
HOCTEL meopuu Oauskodelicmaeus. Muorune yuénele, CTOpOHHHKH 9TOH TEOPHH,
JUIsI OOLSICHEHNSI IPOMCXO/ICHUSI IPABHTAIIMOHAEIX MW DJIEKTPOMATHHTHBIX
CHJI NPUYMBIBAJIH HEBHIMMEIE MCTEUEH NS, OKPYIKABIINE [JIAHETH W MArnH-

m HANPAMEHHOCTb NONA PA3NIMYHON KOHOUTYPALIUM
3APAA0B

HANPSKEHHOCTb NOJI PABHOMEPHO 3APSIKEHHOM COEPLI. Koraa aapsaj pac-
npefielién 1no Kakoi-2MG0o NMOBEPXHOCTH, TO JUISI pacdéra HanpsREeéHHOCTH
IEKTPUUECCKOrO 10JISI BBOAAT (DHBHUECKYIO BEJIUUHUHY — NOBEPXHOCMHYIO
nromuocms 3apada. Eé oboznauaior GyKBO#H o.

[ToBepXHOCTHOH IVIOTHOCTHIO 3apsjia HASLIBAIOT OTHONICHWe 3apsna Ag
K IUIONA/IH IOBePXHOCTH AS, 110 KOTOPO#H OH paclpefenén.

Aq

c-E.

Euuua nopepxXHocTHoM morTnocTy 3apsaja 8 CU — 1 Ku/m?2,

B cayuae papnomepHoro pacnpeeJenns sapsjia ¢ 1o NoRepxXHoCTH IIona-
JIBI0 S OBEPXHOCTHAS [IOTHOCTH 3apsijia NOCTOSAHHA U paBHa

q
o E. (1 )

JlokasxkeM, 4TO HARPANENNOCME INEKMPOCMAMULECKOZO0 NOAL 6 M000i
mouke Hympu 3apaxceHHoll cgepul 8cezoa pasua rynw. Jlns sToro sribepem
NMPOUBROJLHYIO TOYKY A BHYTPH cephl (prc. 9.26) H nmocTpoum JIBa cuMMe-
TPHUHLIX KOHYCA € OJ(HHAKOBLIMHA MAJILIMH YITIAMM [IPH BePIIHHE,
e Hlo_usnonvucomu adonis rosuars omoosarom aeanaeo

Maparpad Ha 3eneHom PpoHe anAa 6a3oBOro
N3yyeHuns

Maparpad Ha xKentom PpoHe ANA yYaLLMXCS
NHTepecyrLWmMxXca GU3INKOU N NNAHNPYIOLNX
caasaTb EMND

OCCUMCKMM
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ABYXYPOBHEBbIE BOMPOCbI MOC/IE MAPATPA®A

@ 1. OnHimuTe cXemy padoTh TEILIOBOTO ABHraTens. 2. Kakyi (DH3HUYECKYI0
BeJIMUMAHY HasuiBaloT KIIJ| TermioBoro Aurartensi? 3. Yto npejcrasiger
cofoit nmukn Kapro? Kakue nporeccel NPOMCXoAsT B nuxjae Kapro? i B O n p OC bl IDIJ-I H 3a K pe nn e H M ﬂ
4. Kax MokHOo onpepennTts KIIJ| uaeansnoft Tersiopoit Mamuuel, padora- i
one#t no nuray Kaprao? 5. Kak MoxHO nossicuTs KI1J| Tennosoro Asu- rl a p a r p a (I) a
rarens? 6. Kakue nporeccsl NPOMCXOAST B HACANEHON XONOAHALHON Ma-
muHe, padtorawoiei no nukany Kapuo?

9

1. Yro gpiagercs pacouHM TeJOM, HArpepatTeleM W XOJOAHALHHKOM:
a) B PaKeTHOM JIBUTraTesie; 0) B AM3eNLHOM JIBHraTesie?

2. JipesHerpeyeck it yuéHu 1 HaoOperareas I'epod AJlekcanjipuAckui

Bonpocbl ana obecyxaeHus,
B TPaKTaTe « [IHeBMATHKA» ONMCAJ PARNIHUHLIC [IHEBMATHUCCK HE yerpo#i- Ka LI e CT B e H H bl e
cTBa. OJHAM U3 HUX SBASIETCH DOJUITHI — HOJALIA ap, YRpeiieHuniA na

OCH (puc. 7.23). Illap cHAOKEH ABYMSI BRICTYHANIMMH AHAMETPANBLHO (Ty n bl‘l M H C K M 171 M T. rl . )

HPOTHBONOJOKRHBMH HBO0I'HYTHIMH TPYOKAMM; 110/l HHM YCTAHORJIEH CO-

A

271

—— H3sorayrasa TpyOra

Hoxsnt map

Coeypa ¢ Bopon

O CCUMCKMI b §
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3A0A4YN ANA BA3OBOIO U YINYBNIEHHOIO YPOBHA

CnHUN Homep — 3a4a4a 6a30BOro ypoBHA.
KpacHbln — 3aaa4a yrnyb1eHHOro YpoBHA, ANA Y4aLWMXCA UHTEPECYOLMXCA GU3NKOMN

[MouTn BCe 3a4a4mM: aBTOPCKMe 3aaa4m 3abonotckoro A.A. n Kommnccaposa B.D.

6.

Ha pucyuxe 6.18, a—e npuBefeHsl rpaUKHd U3MeHeHU S COCTOIHUA Tep-
MOAMHAMUUECKOH CHCTeMEI (MIeajLHOro raza) B Koopaunartax p—V. Ilo-
CTpOIiTe rpa@UKH 3TOT0 Ipoliecca B KoopauHatax p—1T u V—T.

7. JIBa oIMHaAKOBLIX CTeKJAHHEIX IIIapa coeIUHeHEI TpyOKoii. IIpu Temmepa-

P A

type 0 °C KameJLKka pTYTH HaXoJUTCd IIocepennHe Tpyoku. O0BEM Bo3Y-
Xa ¢ KaxJIoi cTopoHb! kKameabKkn paBeH 200 cm3. Ha xakoe paccrogHue
CMeCTUTCA KalleJIbKa, ecJId OAUH Imap HarpeTs 1o 2 °C, a Apyroi oxXJaguThb
mo —2° C? IInomiags momepeuHoro ceueHnd TPyOKH cocTtaBigeT 20 mm2.

PA PA
2_ 3 L. &

X
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U3NOXKEHUE TEM COAEPKUT INEMEHTbI COBPEMEHHOIO KOOU®UKATOPA

COAEPXKAHUA EMN NO PUSUKE

'*' BHYTPEHHAA 3HEPTUSA MOJIEKYJIAPHbIX FA30B. JIro60e TeJio B KjlaccuUecKoun
MeXaHWKe XapaKTepusyeTcsa OIpedesIéHHBLIM UHCJIOM CTelleHell cBOOOIBI [ —
YHCJIOM He3aBHUCHMBIX IIepeMeHHBIX (KOOpPAMHAT), OJHO3HAUHO OIpeeIsio-
X TOJIO}KeHe Tesa B mpocTpaHcTBe. COOTBETCTBEHHO UMCJIO HE3aBUCUMBIX
IBUKEHUI, KOTOpPhIE TeJIO MOKeT COBepIllaTh, TaK:Ke 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 ITepIIeHAUKYIAPHBIM HanpaBieHuaMm. [[Byx-
aTOMHas MOJIeKyJia 00JiaflaeT 0CeBOU cuMMeTpuel (puc. 6.24, 6) 1 ©MeeT IATH
cTeneHen cBoboabl. Tpu cTemeHn cBOGOABEI COOTBETCTBYIOT €€ IMOCTYIIaTelIbHO-
My IBUKEHUIO U JIBe — BpalllaTeJIbHOMY BOKPYT IBYX OCell, IepPIeHIuKYJIap-
HBIX IPYT APYTY U OCU CUMMeTpUHU (IUHUU, COeINHSIONIell IIeHTPLI aTOMOB B
MoJieKyJie). MHoroaToMHass MOJIeKyJIa, IIOJOOHO TBEPAOMY Temy IPOHU3BOJIb-

1 2 cTell moJied, CO3MaHHBIX IIacTUHAMU I U
I 4o II - 11 2, paBHEI
~ - e - - |(S|
E, E, E, |E4| = |Eg| = 20
CoryiacHO TPUHNUIY CYIepHO3UIIUU

BIIEKTPUUYECKUX II0JIel, pe3yJabTUPYIollas
HaIpAKEHHOCTh moad B obaactax I m II1
IIpOCTpaHCTBa paBHA HYJII0, a B obsactu 11

- - - ~ OHa paBHa MOJYJIO CYMMapHOM Ha-
r IPSAXEHHOCTHU IIJIACTUH.
Puc.9.31
c
» g=l
! 3

Yucno cteneHen ceoboabl AnA 2-aTOMHbIX
rasos

Hanpa*KeHHOCTb M noTeHuMan
OAHOPOAHOIO 3N1EKTPOCTATUYECKOrO Nnonsa

Kopnopaumus _ o #7 ‘r
OCCUNCKNH
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ABYXYPOBHEBbIE MPUMEPDLI PELLEHNA 3AAAH

NMPUMEP PELUEHUSA 3A0AYU

.ﬂd B BeprHRansHOM UUIAMHAPE MO THAMXKEILIM IOPLIIHeM HAXOAUTCS KUCIO-
pox maccoi 2 kr. [lns nmoBrimesus Temneparypsl kuciaopoaa Ha 5 K emy
OLLIO0 COOBIIEHO KOIMUeCTBO TemToTsl, paBaoe 9,16 - 103 [xx. Onpenenn-
Te U3MeHeHHe BHYTPeHHeH SHepruH rasa.

Jlano:

AT=8K
Q=9,16-10%Ix
R=8,31 [I)xx/mons+ K
M = 0,032 xr/mous

Pemenne:

p—V (puc. 7.17).

AU —?

IlocTpoum rpaguk mpouecca B KOOPAUHATAX

Py
\
\
‘|T1 \\T2>T1
\\ Q\ \\\
Py A Y e Sa
N l\\
.
et S 1
1 (o=
0 Vi Vs Vv
Puc. 7.17

@ NPUMEP PELUEHUA 3AJAYU

KIIJI renmosoit mamusasl pased 40% . Kakum craner KIIJ] aToii mammu-
HEI, €CJIM KOJUUECTBO TeILIOTH], II0JyJaeMoe MAIINHOH 34 IIUKJI, YBeIH-
uynTe Ha 20%, a KOJIMYeCTBO TEIIOTHI, OTAABaeMoe XOJOAUILHHUKY,

yMeHBIIUTE Ha 10% ?

Jano: Pemenne:

1y =40% OGosnaunm yepes @, @,y KOIUIECTBA TEILIOTEI, 110
Q=120 JIyUeHHEIe TeIlJIOBLIM JBHTATEIEM B IEPBOM U BO BTO-
Q.,=0,9Q,, poM ciyuae, a uepe3 Q. (, @, s — KOIHMUYECTBA TeILIOo-
o —7 | THI, OTAAHHEIE XONOAMILHUKY. Toraa

an _le

Mg g
Q2H_Q2x

ne=—g— -~ 1-

O

Qul ) (1)
Qo
Qu2 ’ (2)

C KpaCcHOM 3Be3404KOMN — yrnyb/1eHHOro YPOBHS

bes 3Be3104KM — 6a30BOro YPOBHSA
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ABYXYPOBHEBAA METOAUKA AJ1A 3KCNEPUMEHTAIbHOU U NPOEKTHOM

DEATENIbHOCTU NOC/E KAXAOOW IM1ABbI

3AAHUA ANA 3KCNEPUMEHTAJILHOM
U NPOEKTHOU AEATE/IBHOCTU

1. Urpymka «noponimid yréHok» (puc. 7.27) cocToHT
U3 JBYX IOJEIX CTeKJSHHEIX IIADUKOB, COeMMHEH-
HEIX TPYOKOW. BepXHWH IMApUK MOKPEIT THI'POCKO-
nuuecKor BaToil. HHXKHME IMapUK YacTHUHO 3AII0J-
HeH JIeTyued XHAKOoCThI0. K TpyOKe aTOT ImIapwk
IIpUNasgH TAK, UYTO KOHeI[ TPYOKH HaXOAWTCS HUMKe
VPOBHSA JKUAKOCTH. EcJIM TOJIOBY YTEéHKA HaAKJIO-
HHUTL B COCY/I C BOZOHM ¥ OTIYCTUTE, TO YTéHOK HAUHET
coBepmaTe koinebanusa. OOLICHHUTe, 3a CUST KAKOH
DHEPIrHH ¥ KaKWM MMeHHO o0pa3zoM JeiicTByeT HUI-  —
pyika. ITocTpoiiTe guarpaMmmy paboTEI Hapa B cTe- Puec. 7.27
KJISHHOM pezepByape urpymiu. [lokakure Ha qua-
rpaMme IMoJIe3HYI0 paboTy, KOTOPYIO COBepIIaeT yTé-

HOK.

2. Onpegenure KII]I siiekTpHUuecKHX YaHHUKOB, KOTOPEIE UCIIOJIL3YIOTCS Ba-
MH{ ¥ BallUMU APY3bAMH B OnITy. CocTaBeTe TaGAHIy Pe3yJILTATOR H CIe-
JIaiiTe BLIBOJ.

3. Kunarurcank dpagkinHa IpeicTABISeT co00H JBe CTeKJISHHLIE KOJOEI,
coenquHéHHLIe TpyOKoi. Cocys repMeTHuUeH W UACTHUHO 3AIIOJHEH CIHp-
ToM. EciIH YKPenuTE: KUIATHILHAK Ha TOPU30HTAILHON OCH HAJ| KIOBETOH
¢ IIOJOTPeTOM BOOM, TO OyAeT HabMIOAATLCA HHTepecHoe sBieHne. Kakoe
MMEeHHO ¥ KaK OHO 00'bLsICHsIeTCs1?

NpumepHble TeMbl pepepaToB U NPOEKTOB

1. U3 ucropuu naobpeTeHUs TEIJIOBLIX JABUTATEJIeN.

2. XomoguILHLIe MAIHUHEL: BUJLI, VCTPOMUCTBO, MPUHIUI JIeHCTBUS, IIPHMe-
HeHHe.

3. DKOJIOTHUYeCKHe TpoOJieMEl MCIIOJL30BAHUSA TEILUIOBEIX MAIIHH: AHAJNI
H CIIOCOOLI pellleHHs.

4. Yro uzobpenn [I:xeiime YarT u Usan Usanosuu [lonaynor?

5. Jlpurarens CTUpPAHHra — TEILUIOBOM ABUTaTeNE ¢ caMbIM BeicokuM KIIJI.

23

3apaHus 418 sKcnepumeHTasibHOM
neATeNbHOCTU BblAe/eHbl

[MpumepHbie TemMbl pedpepaToB U NPOEKTOB

— BblAe/IeHbl OTAENbHO
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TEOPUA NOTPELLUHOCTEN B IABOPATOPHbIX PABOTAX

[MorpelwHoCcTb NPAMbIX U3MEPEHUN,
MOrPeLIHOCTb KOCBEHHbIX U3MEPEHUN

[paBWaa OKPYrIeHUa npu

msoesropinie G CHIQML L7 127 S am bU3NYECKMX M3MEPEHNAX
PAEOTH | (a2 G NPT A, Lo ==

I'Ipanma NOCTPOEHUA rpacbm KOB Nnpu
BbIYMC/IEHUE MOTPEWHOCTEN B JIABOPATOPHbIX PABOTAX N0 ®U3UKE. CamMuim nposegeHnn j'|a6opaTopH blIX pa60T

IPOCTLIM SBJISIeTCSI BEIUHCJIeHHE IOTPeITHOCTH Npsamoro uamepenus. Ilpu
OIleHKe TOUHOCTH IIPAMOIO M3MepeHUs HeoOXOAMMO YUHTHIBATE CAYYAllHYIO
nozpeurHocms U NOZPeULHOCMb cPedCcme u3MepeHus.

BrinonHUE n H3MepeHHH BeJIMUMHEI X IPH HeH3MeHHEIX YCJIOBHAX OILITA,
HOJyIHM eé 3HaueHUs X,, X,, X, U T. 1. Paabpoc 3Hauenuii puanueckoil Beau-
UYMHEI IBJIgeTcHd Hen30eKHLIM H BLIZBAH TeM, UTO JII000H Ue/OBeK AOMyCKaeT
HETOUHOCTH IIPM NOBTOPHEIX HaMepeHHAX. Hamnyumum npubimskeHHeM K
HCTUHHOMY 3HaUeHHIO BeJIMUMHEI X ABJISETCS cPejiHee apH(MeTHUECKOe H3-
MepeHHBIX 3HAUeHHH:

X +x +ootx, +..0+x,

xcp — 3

O CCUMCKMI b §
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10 ®POHTA/IbHbIX IABOPATOPHbIX PABOT HA NMPOCTENLLEM
ObOPYAOBAHUU

ABTop pabot C.B. CtenaHos

Lens padotsl

0OGopygoBaHue

UCCNEAOBAHUE ABUMEHUA THIA,
BPOLIEHHOIO rOPU30HTA/IbHO

OcBoHuTEL crocob omnpenejieHUsA HAYAJILHOM CKOpPOCTH TeJia, 6p0-

HOIeHHOTI'0 TOPU30HTAJIEHO, ITIO BEICOTE 6pocxa H IaJbLHOCTH I10JIETE

IIItatue ¢ mydToir M JNankou, >Kémo6 AyroobpasHbni, Iapy
CTAJILHOM, MeTAJIMUSCKHH ITAJTHHJD (KATOPUMeTPHUECKOe TeJIO
JHCTEHI 6eJI0M U KOMUPOBAILHOM OyMaru, pyJjieTka, CKOT4.

Heo6xoaumbie cBeeHUN

DKCIIepHMEeHTANILHAS YCTAHOBKA JUISl IPOBe/leHus paboThl TOKAa3;
Ha Ha pucyHke 6. O0beKTOM HuccIIeIOBaHUS SABJISETCS JBHKEHV
IapUKa, KOTOPEIM CKaTLIBaeTCs ¢ AyroobpasHoro xénoba, 3axp
IUIEHHOTO Ha HeKOTOPOM BLICOTE HAJ CTOJIOM.

e =

~ v

g
0= {387

§ — paccTosiHWe 10 FOPU30HTAJIH,
KOTOpOe NpOoJIeTHT mapuk; H —
BLICOTA, HA KOTOPOH ITPOM3OIIEI OT-
PEIB IIIapUKA OT 3éjoda.

A

MoaroTtoBka Kk pa6ore
Brieegure popmyny (1).

YKaJICHTe, KaKHe BeJIMUHHEI IToAJIe-
AT IIpAMBIM UBMepeHHUAM ITPpH BhI-

nojgHeHuu onwita. C IIOMOIIIBIO Ka- ('.)-

KHX NOpuUOOpPOB HX MOMHO H3Me-
PHUTL? Puc. 6

()
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OTBETbI K SA0AYAM MNMAPATPADA

OTBETHI K YITPAXHEHUAM

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

§6. 1.a)5m/c; -3m/c;-2m/c; 5m/e; 6)0; B) 50 M; 1) 3,33 m/c; 1) 0; €) 0,67 m/c;
k) bm/e. 2. T2 km/q. 3. 75 km/u. 4. 36 kM /4. 5. 6 KM/4.

§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.
9. 22,5 m; 2,25 m/c.

§8. 3.0;0;2,5m. 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. 4.5m.

§10. 1. 104,4 xm/u; 32,4 xm/u. 2. 40 c. 3. 600 m/c. 4. a) 234 km/u; 6) 126 xKM/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/Mmun. 5. 2512 Mm/c.

§13. 1. 2 H; comanpasnena ¢ ocsio X. 2. 5 H; sanpasnena nporusonono:xHo ocu X.
3. 100 H; BeprukannHO BHHS.

OCCMMCKMM
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OIN1IABJ/IEHME,

BblAE/IEHHbIE NAPATPA®bI ANA YINYBNIEHHOIO U3YYEHUA

§16
§17

§1i8
§19
§20
§21

§22

§23

§24

§25

§26
§27
§28
§29
§30
§31

JIVIMUDBUIIBITHU.., ¢ ¢ ¢ e e et e e et ceseccecssseccscscsosccscacaeos
Cuina BCEeMHPHOTI'O TATOTeHHSA. 3aKkoH BCEeMHPDHOI'O TATOTeHHHA .. ..

Cuna tssxecTH. [IBHKeHHe HCKYCCTBeHHEIX CIIYVTHHKOB

BEMIIH vt tveveenasesosoasasasossasanesnsssnensssssss
GHIA YODYTOCTH, SAROH TYICA a  eca eisiviarsvons. siwoe, s aeie os e s o
Bec Terta. HeBecOMOCTE. IIeperpysKH . ..o v v iv v e vnnnnnnnnn
CORIA TPOEMST: o i tivs ahe s bvuisaserate A i e s s e e

Cusia cCOnpOTHRISHHS IIPH ABHMKEHHH Tell B 3KHIKOCTIX

HTA3AX ¢ ¢ ot e covtoostscososssoesssssscsssssassssssassas

STOTHOBONBITHO.... o o e0i0:0 om0 000 awi0000 00000100008 000 07 01000 0507 0507010
JIMHaMHKa BpalllaTeJbHOTO JBHXeHHA TeJa 110 OKPYKHOCTH .. ..
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METOAUYHECKOE NOCOBUE ONA YHUTENA
(TOTOBUTCA K NYB/IUKALUN)

AsTopbl: lNeTposa M.A. n Kyapasues B.B.



B METOAUYECKOM NOCOBNN PEKOMEHAOOBAHO NMPOLUECC OBYHEHNA ®U3SUKE
OPTAHU30OBATb HA OCHOBE TEXHOJ/1IOTMUN «NEPEBEPHYTOIO OBYHEHUA» (MU
«MEPEBEPHYTOIO K/1IACCA»)

B nocobuun npuseaeHbl metoanyeckme pa3paboTkm 98 ypoKos
(n3 pacueta 3 4 B Hegento, Bcero 105 4, pe3eps BpeMeHun 7 Y)

BBEAEHUE

JlanHoe MeToAMUecKOe mocobHe ajpecOBaHO VUHTe-
JIIM (DH3UKH, paboTaloluM mo yueOHHKY «Duszuka.
10 xmace» artopoB I'. . Maxkumena, M. A. IlerpoBoi
u 1p. B noco6uu gano npuMepHOe NOYPOUHOe IIJIaHHuPO-
BaHHe yueOHOro MaTepuaJja, collep:kaniee TabJIuIy pac-
nmpejiesieHus yueOHOrOo BpeMeHH (Ha 2 m 3 uaca B Hejle-
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METOAMNYECKUE OCOBEHHOCTU U3NOXKEHUA B HAYAJIE IIOGE0U INABbI

haBa 2. KUHEMATUKA

MeTtoanuyeckue ocob6eHHOCTU UN0KEHUA

[leaTpannHOe MeCcTO IpH M3VUEHHH TJIa-

Bbl 3aHUMAIOT CJeAyIOl[He AUAAKTHUECKHe eJWHMIILI:
cHUCTeMa OTcueTa, pa3jIMuHLIe cIIocOoOLI OIIHCAHUS MeXa-
HHUUYEeCKOI'0 ABHIKeHU S, OTHOCHUTEJNLHOCTE MeXaHUUeCcKo-
ro asmxenusa. Ocoboe BHUMaHue clIeiyveT VAeJIUTE (op-
MYJIHPOBKE OCHOBHOM 3aJlaul KMHEeMATHKH U ee pellle-
HUIO IS KOHKpeTHRIX 3afgau. C yuamumucs BasKHO
00cyAUTEL TpobiieMy OIMMCAHUS JBHMKEHUS Tella B [IeJIoM
B 000CHOBAHHOCTL BEIOOpa ero Mojesid (TOUKH) B paMm-
Kax pelaeMoi 3ajaum.

3HAKOMCTRO C 3JIeMeHTAMH KMHeMaTHKH 3aKJIaLIBa-
eT OCHOBY IIOCJIeIVIOIIero H3yueHUsI Kypca (PHIUKH
cTapiei MIKOJLI. ITO CBA3AHO C TéM, UTO IIPH PAcCMO-
TPEeHHH BOIIPOCOR JHHAMHUKH, MOJICKYJISIDHON (DU3UKH U
TepMOAUHAMHUKH, 2JIEKTPOCTATHKH, HeOOXOJUMO B TOH
WJIM WHOU (hOpMe OTBeUaThL HA BOIIPOCEKL:

1) I'me maxoauTes U3yuaeMeIil 00 LeKT?

2) Kaxoe aBukeHue coBepHIaeT AaHHLINA 00LeKT?

O CCUMCKMI b §
30 @ P yuyebHUK u,ug; seri



NOArOTOBKA K EM NO ®U3UKE B HAYANE NIOBOUN IMABbI METOAUYKHU

1. BuibpaTh M yKa3aTh COCTAB CHCTEMBL! B3aHMOJIeH-
CTBYIOIIHX TeJ.

2. CrenaTs ABa PHCYHKa, HA KOTOPHIX CJIeAYyeT M30-
OpasuTh CHJILI, ACHCTRYIONIME HA CHCTEMY Tej A0 H 1o~
CJle B3aMMOJeNCTEHS .

3. BanucaTs BLIDAXXOHHS JJS HUMIYJILCOB CHCTEMLI
TeJ A0 M IOCJIe B3auMOeHCTBHS.

4. [IpoapainaupoBaTh HaJIWYMe BHYTPOHHHX H
BHOIIHMX CHJI, eMCTBYIOIHX HA CHCTEMY TeJsl, BOZMOK-
HOCTEL IPMMEHEHHS 3aKOHA COXPAHOHUS MMITYJILCA.

5. 3anucaTs 3aKOH COXPAaHeHMS MMIIYJILCA B BEKTOD-
HOM ()OPMe M B IPOEKIIMAX HA COOTBETCTRYIONIYIO KOOD-
JAMHATHYIO OCh.

6. PeiuTsh NoNy4eHHYIO CHCTOMY YPABHEHHH.

PaccMoTpUM npHUMep peIneHHs] 3ajaud, HUCIONL3YS
JAHHLIHA AJITOPHTM.

3aaaya
Jisirymka maccofl m, CHAMT Ha KOHIE AOCKH Maccoil mg
# uinnoMl L (pHc. 6). Jlocka n1apaeT Ha NOBePXHOCTH NpPyla.
JIsiTyImKa npeiraer Mo YIJoM o K NOPH3OHTY B Hampasjie-
HHH IPOTHEONOIOMHOIO KOHIA AockH. KaKkoil Jo/kHa ORITh
HayalbHast CKOPOCTEL v J18-
TYIIKH, 4T00LI OHA NPH3eM-
AWJACh HAa KOHeN AOCKH? I L |
Cn10#t CONPOTHRICHRS BO3- =
JIyXa npeHe0peyb,

=
A
£
]
'
3
3
S

2. Cucrema Tea: my, my;
- = > -
Bau=0; Bu=m,op+ mgi; |
AR =0DP =P Ly Ly
4. (x): 0= myu, cos a — Myl [ _____

5. u— Mavocosa =
m l

2
L=L;+L,
L=ut, + (vycos a)t,, Puc. 6
t, — BpeMs nofeTa
L= uztb% + Uocosa&;m

gL

[ e —
__4{”‘—_‘+Ll,sina_________
\ M2
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B Hayane Kaxkaomn rnaBbl BaXKHble
MOMEHTbI Mo noarotoske K EMN3 no
dU3MKe N NpUMmepbl peLleHmns

K/1K04eBbIX 3a44ad4
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AONOTHUTE/IbHBIE MATEPUAJIbI ANA YHYUTENA

HEO6XO,£I,VIMbIe KOMMEHTAPUUN NO OTAEe/IbHbIM TEMaM, HE BOoLleadLlne B y‘-IEGHI/lK

=

r
Tanzenyuarvioe ycrkopenue xapaxmepusyem Obi-
cmpomy usmeHenus modyas ckopocmu. Hopmaivhoe
—» -
YCKOpeHUe A, nepneniuKyALPHO CKOPOCMU U XAPaK me-
pusyem Ouicmpomy USMEHEHUS HANPABAEHUS CKOPO-
cmu.
—
IMonHoe yckopeHMe @ Tejla PABHO CyMMe TaHIeHIH-
aJLHOTO H HOPMAJILHOI'O YCKOPeHMit:
— — —
a=a.+a,.
Ha pucyuxe 2, a uzofpakéH ciaydall yCKOPeHHOIO
JABMIKOHHSA, & HA PUCYHKe 2, 6 — 3aMeAJeHHOIO JBHIKe-

HUS TONa.
A az v a B v
ay \—. Ya, —
a a
a ]
Puc. 2
Do oo o sarrsrose o
Kopnopauwa _ o
®|poccmmcxmm L/ |
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N/1AHblI YPOKOB

Vi S ETARE KMHeMaTuKa BpallateAbHoro
ABWXeHUA (§ 11)

Llean ypoka

I pedmemusie: HOPMHPOBATE IIPeACTAR-

JIOHHS 0 KHHOMATHYOCKHX IIapaMeTpaxX BpamaTeLHOIrO
ABHKEHHS, HOPMAJLHOM (HeHTPOCTPeMHETEILHOM ) YCKO-
PeHHH IDH ABHKeHHH TeJIa [I0 OKPY3KHOCTH, 06 YIJI0BOH
CKOPOCTH, IIePHOe H YaCTOTe O0paIneHns, 0 CBSI3H MesK-
Oy JHHeHHOH H YIVIOBOM CKOPOCTSMH; 2aIIHCLIBATE KH-
HeMAaTHYECKOe VPARHEHHE PABHOMEDHOIO ABMKEHHS IO
OKPY3KHOCTH.

Juunocmusie: POPMHPOBATE YMeHHE ILIAHHDOBATE
CBOH JeHCTBHSA B COOTBETCTEBHH C YU4eOHLIM 34 JaHHOM.

MemanpedmemHbie: PABHBATE HABRIKH paboTHI ¢
uadopManuell, NpeACTABACHHON B 3HAKOBO-CHMBOJIL-
HOH dopmMe.

Mexcnpedmemrbie: TORAZLIBATE HA IPAMepPaxX BIaH-
MOCESIZE MeKIY (DHIHKOH H MaTeMaTHKROH (hyHKIHO-
HAJLHEI® 3aBHCHMOCTH).

OpraHu3aums
06pa30BaTeAbHOro NPOCTPaHCTBa

YyeGHvre nocobus

e dusnpka: 6azo0BLli ypoBeHs: 10 kaace: yuebuur /

T. d. Maxumen, M. A. Ilerpora u ap. — M.: [Ipoda,
2019. — 400 c.
e I[ITaxmaer H. M., ITapaos H. H. ®uzmuecknii sxe-

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

Mexannka, MOJeKyJIsSpHas (HIHKA, 3AEKTPOAHHAMH-
ka. — M.: Muemoznra, 2010. — 223 [1] c.

Hemoncmpayuornnoe o6opydosarnue

Jla6opaTopus L-micro: mabop snaGopaToprulil ¢Me-
XaHHuKae.

MeToanueckue KOMMEHTapHUH

C nmomMome HHCTPYMeHTOER JgabopaTo-
puH L-micro pexoMeHAYeTCS IPOBECTH CASAYIONIHE Je-
MOHCTPAIHOHHLIEe DKCIIePHUMeHTEI: ¢ PABHOMEpDHOe Bpa-
HIeHHe TOUKH IO OKPY'KHOCTH®, ¢YIVIOBAS CKOPOCTE®,
«Ileproy 1 wacToTa BpalqeHuss, «JINHeHHAA CROPOCTE.
CpsAsk MesKy JHHOHHON H YIJIOBOH CKOPOCTRIO». Yda-
IIHecs AKTHBHO YYACTEYIOT B 06CYIKIeHUH De3yALTATOR
JXeMOHCTPDAIIMOHHLIX SKCIOPHMEHTOR. B Xome AHCKYC-
CHH y4alHecs OTBeYAIOT Ha CIAeAVION[HEe BOIPOCEI.

1. IlpupeagnTe ODpHMepLl PABHOMEPHOTO ABHMEHHS
MaTepHAJLHEIX TOUEK IO OKPY3HOCTH.

2. Or xaxkoro mapaMeTpa 2aBHCHT JHHeHHAS CKO-
POCTE AMCKA IIPH BPAINATeILHOM IBHKeHHH?

VYuammxcs, HHTepecyrIuxcsa GHIHKoN B obiaxaio-
IIUX XOpOIIeH MATeMATHYeCKOM IIOATOTOBKOM, MOKHO
MOZHAKOMHTE CKHHEMATHYOCKHM YDPABHeHHEMIIDH DaB-
HONepeMeHHOM BpaIjeHHH (TOT MaTepuaa OLLI NpHBe-
JIeH B HauaJjie JaHHOM raapkl). C yuamumucess Heo6X oguano
paz06paTs NpHMep pelleHHs 3axadn, 3agaun Ne 1 1 2.

AomaluHee 3apaHue

§ 11, sonpocw nocJie naparpada, 2ajaga
Ne 3, 4.

[NpeameTHble
JINYHOCTHbIE

MeTanpeameTHble U
MmexnpeameTHble uenu

OpraHusauus
obpa3oBaTeNbHOro
NPOCTPAHCTBA

MeTognyeckune
KOMMEHTapumn

lomallHee 3aaaHMe
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3AAAHUA ANA SKCNEPUMEHTA/IbHOM U NPOEKTHOWU AEATE/IbHOCTU

3apaHHA AMA IKCNePUMEHTaALHOM
M NPOEKTHOW ASATEALHOCTH

1. [Ipepgnoxxure HeckoALKO crocoboB
JIOKTPHM3ANMH TeJ B JOMAIIHHX VCIOBHAX M anpodu-
pyitte ux. PeayianTaThl McciaefoBaHMA NPEJCTABLTE B
BHje hoTooTUeTA.

2. Ecan Bo3AynIidueli MAapHUK NoTepeTh KYCKOM IIep-
CTH, TO OH HADJAOKTPHAVeTCH, ¥ OYAeT IPUTATHBATE MeJ-
KHe CyXHe KycouKH OyMar#, NeHONJAcTa M JIDYIHX Ma-
TepuanoB. Kak maMeHUTCs CHJIA NIPUTAMOHHUS K MIapH-
KV, ecaM ofheM ero HeCKONLKO YMEHBIIWTL, YACTHYHO
CIIYCTHB M3 HEro Bo3xyx ?

3. Kak, pacnonarasi TOJILKO BecaM¥ M JIBYMSI MeTaJ-
JIMYECKHNMH ILJIACTHHAMM MIBECTHOM IJIOIIAAH, HaMe-
PHTL PA3HOCTL IMOTEHIIHAJIOB HA 3a)KMMAaX MCTOYHHMKA
IIOCTOAHHOTO HATIPDSYKOHWA 7 -

eUneancuas XxonoguaLHasg MaNIMHA.
npuHnEn geicreusa, KI1s.

Hep, TeNJI0BOH HACOC. YCTDOHCTBO, NDHHIINI AHCTBHA,

3apaHua AR IKCIEPUMEHTAALHON
¥ NPOEKTHOM ASATEABHOCTH

1. Buinmonuure wuccaefoBanMe Ha TeMY
¥YeTpoicTeo,

2. Bummonuure uccnefnoraHude Ha temy « Komguimo-

159

KIIll». Kakoll MaKCcHMAaJLHLIH OTONHTENLHLIE K02d-
GHOHEHT JOCTHIKHM Ha COrOAHAIIHNN A0HL 7

3. CKoHCTDYHpYHTe caMoImcel] JJs aBTOMATHYE-
CKOM 3aIHCH AMarpaMMil paGoTH raza B MUJIHHADE Te-
ILJI0BOTO JBHUTATEJIS.

[pumepHbIe TEMbI pedepaTos U NPOeKTos

1.Onerrer ok, [>royasa B HX 3Ha4YeHHe B
HCTOPHH (DHIHUKH.
2. iz mcTopHH yCTAHOBJEGHHS MEPBOr0 3aKOHA Tep-
MOAHHAMHKH.
3. TermoBRIe MAINHMHEI: BHJLI, YCTPOMCTRO, (hHsHYe-
CcKHMe ocHOBEI pa6orel, 3Havenna KIIJI, npanenenme.

4. Upan Upanosnu [Tos3yHORB — VpaJLCKHI cAMODO-
'fl\u
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[lonoNHUTENbHbIE TBOPYECKUE 3a4aHNA, HE
npeacTaBAeHHble B y4ebHUKe

[MpumepHbie Tembl pepepaToB NPOEKTOB
(AONONHUTENbHbIE TEMbI TBOPYECKMX 3aJaHUN,
He npeacTaB/ieHHbIX B y4ebHUKe)

Kopnopauwus

OCCUMCKUMN
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B NMOCOBUN COAEPHKATCA NPUMEPHDBIE BAPUAHTbI KOHTPO/IbHbIX PABOT

C OTBETAMU K 3SAJAHUAM

Ypok 65/15 RGN ELEELE)
no Teme «OCHOBbI MOAEKYAAPHO-
KMHETUUYECKOH TEOpPHM»

W3 mpeAJjoKeHHEIX HHME BApHAHTOR DPeKOMEHZVeTCS pas-
pafoTaTs CTPYKTYPY KOHTPOILHON paboThl B 2aBHCHMOCTH
OT YPOBHS NOATOTOBKH yyammxcs. Kaxaoe zajaHHe vac-
T I omerneaeTca B 1 0ana, gyactn II — 2 6asna, gacty IIT —
3 Ganna.

Yaecrs 1

7. Kag H3MeHHTCS JaBjeHHe JaHHON KOIHYECTBA HAeaJLHO-
I'0 rasa IpH Depexoxe H3 coCTOAHHS I B cocTosHue 2 (pHc.)?
1) He naMeHHTCS; 2) YBRJAHYHATCS; 3) VMEHBINNATCS; 4) B 3aBH-
CHMOCTH OT raza JABJeHHS MOMKeT YMOHLIIHTCS, a MOMeT

VBEIHYHTLCS .
1% p OTBETHI
i 4 o -3
/ ‘l \
2 =2
0 T 0 Vv

2. Ennauna naMepenns B CH (uangecko# pesm
Jensemoil BrIpamenuem pV/RT: 1) m®; 2) Ila
4)MOJIE.
3. Exngnna namepenns B CH puapdecroil pesinygy
aAsemoif BHIpaxkeHHeM Mp/RT: 1) m?; 2) Ila;
4y manr

Hacme 1

3apata 1 2 3 4 5 6

Orser 2 1 3 3 2 2

Hacme 2
1.600K. 2.1, 44. 3. 0,5 m3. 4. 1,2-10-% Dx
5. 8-10° IIa. 6. 38 wlIla. 7. 3TT K. 8. 20 m

9, 12klla. 710. 0,73 cm.

Hacme 3
3.m_=600xkr.4. x= 12 ’2‘/5

: x =23 cM.
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Yalle Bcero npeanoKeHo 13 3agaHni
PAa3/IMYHOro YPOBHA COCTaBUTb KOHTPO/IbHYIO
paboTy ANA Knacca CaMoCTOATENbHO

Kopnopauwus

OCCUMCKUMN
yuyebHukK
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TECTbl K TEXHOJIOTUU NEPEBEPHYTOIO YPOKA

B mauane ypoka peKOMeHIVeTCSsl IIpOBe-
CTH OHNpPOC B BHJE TecTa ¢ BEIOOpOM OTBeTa (IIPHMEpPHO

15 vmun). Husxe npuBeiensl 1pHMepHLIe 3aaHNUS OIIPOCA.

1. UpeanbHLIA raa nepeBojsT U3 COCTOSHHSA I B COCTOSHHe 3
TaK, KaK NOKalaHo Ha rpadpuke (puc.). Padora BHeITHHAX CHJ
paBHa: 1) 0,5p,V: 2) poVos 3) 2pVy: 4) 4p5V .

2. U teannuniit raa y4acTRyer B nponeccax 1 —2, 2—3un 3—4
(puc.). B kaxkoM nmponecce MOAY.JIL pa-

0OTEI, COBepHIaeMOif rasoM HauOOIL- 2p ‘ 1
mmmit? 1) 1—2; 2) 2—3; 3) 3—4; 4)0  Po[ 77777
padoTe raza B KaXJ10M Ipolecce HH-

4ero CKalsarh HeJlbas. Py - .
3. B peayarTarte HEKOTOPOIO Ipolec-

ca ras CcoOBepmIMA paboTy, PaBHYIO 02y, av, v
6 x>, Ha puc. HCXOHOE COCTOSHEEe

Y p.10°}
L YO N

MeToauueckue KOMMEHTapHH

B naparpade npuBogurcs Goanmoioe Ko-
JMYECTBO TEOPETHYECKOH MHAODMAIMH, KOTOPVIO XKe-
JIaTeALHO NPOYecTh yuamumes 1o ypoka. C yuamumucs
npoaHaj uaupyiTe Bonpockl Ne 4 u 5 nocsae naparpada.
Of6paTiTe BHHUMaHHe HA JONOJIHHTENLHLIM MaTepHal,
o6CyANMTe CMLIC/ M30TePMEl PeaJLHOIO raza M 3aBUCH-
MOCTE JaBJIeHHS HACLIIEHHOr0 1apa OT TeMIepPaTyPLL.
PaccmorpuTe BOnpock! I8 obcyskaeanss Ne 1 u 2
npoBeauTe TecT ¢ Beifopom oreBera. Hmke npupenenn:
IpUMepHLIe BAPDHAHTHI 3ajad Tecta. B KoHUe ypoka
06512aTeJLHO NPOBEPLTe C YYANIMMHCH IPaBMJILHOCTEL
HX DeIleHHs.

1. I1py NOBLINIeHHH TeMIEPATYPh CKOPOCTE HCIIADOHHS M-
KOCTH BO3pacTraeT. 210 o0yCAOoBRIeHO: A, VBeIHYCHHEM YHCIa
MOJIeRYJI, 00JaJalonINX sHeprueil, HeoOX OTUMON A UX BhI-
Xoaa ua xuaArocTH. B, VMeHLIIeHHeM AaBJIeHHS HaCLIIeH-
Horo mapa. Kakoe yreepxsaenue npaBuasHo? 1) Toawnko A;
2)roaskoB; 3)uA ubB;4)un A, uu B.

2. KunesHne HHAKOCTH [POMCXOAHT I[IpH TeMIeparype:
1) 100 °C; 2) np# KOoTOpOil XKHAKOCTE NePEeXOAHT B 11ap; 3) IpH
KOTOPOH MHAPOCTATHYOCKOe JaRJICHHE XKHIKOCTH Ha AHO CO-

—CYAA DABHO BHEITHOMY JARISHHIN HA CROOQIHYID HOBEDX HOCTE

D OCCHICKMIA
@ P yuyebHukK

&
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7Y LECTA

3apa4vyHuK no msuke ana 10-11 Knaccos
(rotoBUTCA K NneyaTtwn)

ABTOpbl: 3abonTckmin A.A., Komuccapos B.®d., Metposa M.A.



NPOAYMAHHbIN 3A0AYHUK ANA PA3INYHBIX YPOBHEW

U3SYHEHUA PUSUKU

COopHHK 3aJa4 npegHa3HadeH A14 yUHTeleH (QH3HKH H
yuammuxcs 10 K1acca cpeIHeH IIKOIbI 719 pabOThI HA YPOKe.

B cOopHHKe moJoOpaHBl KadecTBeHHBIe, pacuYéTHBEIE,
rpadpuUecKkHe 3aJadH IO MeXaHHKe, MOIeKyIipHOH (H3HKe,
TepMOJHHAMHKe H TeKTPOCTaTHKe. B KakaoM pasgene coOpaHO
TaKOe KOTHYeCTBO 3a7ad, KOTOpoe MO3BOIHT YIHTETI0 padoTaTth B
KJIaccax ¢ pa3IHIHbIM YPOBHEM NOATOTOBKH YUAIHXCA Ha 0a30BOM
H IpodHIBHOM YPOBHE.

(*) obo3HaveHs! 3a7a9H NPOPHUIBHOIO YPOBHA,

(*¥*) 00O3HAYEHBI 3aJa49H ITOBBIIIEHHOH CIIOKHOCTH,

(°) obo3HaweHBI FKCIIePHMeHTAIbHbIE 3aJa9H, KOTOpble MOKHO
HCIOIb30BaTh B KadecTBe pabOT JoMamHero (pH3HYeCKOIO

IIPAKTHKYMA.

Cocmaeumenu: npenooaegament KazaHckozo
CYBOPOECKO20 VYU
Koanuccapoe Baaoumup @éoopoeut
3adoromcexiuti Arexcetl Anexceeegu.

38

Kopnopauwus

OCCUMCKUMN
yuyebHukK

Dpodia

by

BEHTAMA



3AAA4YU HA METANPEAMETHbIE YMEHUA USMEPATDb U NMOJIb3OBATbCA
NMPOCTEMLLULMMU NPUBOPAMM

OcHOBBI MeXAHHKH

I'1aBa 1. HayuHble MeTOAbI HO3HAHHS.

«Hayxa HAQYUHAEMCA... ¢ mex Nop, KaxK Ha4¥uHawm

UIMEPAMbY.
H.H. Mernoenees.

H3mepenns: QH3HYECKHX BeTHYHH

1.1. HajiguTe MaKCHMAJIbHYIO aOCOMIOTHYIO IOTPeImHOCTH
H3MepeHHd [UTHHBI THHeHKaMH, H300paKeHHBIMH Ha PHCYHKe /.J,
CUHMTAs A0COMIOTHYIO HHCTPYMEHTAIBHYIO IIOrPelHOCTD H3MepeHH
PaBHOM IOJIOBHHE LEHBI AeIeHHT THHEHKH.

71234567S9|10
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ABUXKEHUE MbICJ/IU OT NMPOCTOIO K C/IOXKHOMY HA YPOKE

JBH/keHHE Te/1a HOJ AeHCTBHEM CH.IBI TH/KECTH.
CBoGoanoe nagenne. [[BHKeHHEe Te/1a, OpOIMIeHHOIO
BePTHKAJIbHO®,

2.139. l'aauneo I'anuieli, mpoBoas
SKCIIEpHMEHTHI [0 H3Y9eHHIO CBODOIHOTO
nageHHs Tell, Opocal maphbl pa3HOH MacChl
¢ BepxHeH momankd [In3aHCKOH OamHH
BbIcOTOH 54,5 M (Puc. 2.40). Haiigure:
a) BpeMs NajJeHHd IIapoB, 0) CKOPOCTb Y
TIOBEPXHOCTH 3eMIIH.

2.140. [TBa KaMHS BBIMYIIEHB! H3 PYK H3
OZIHOH H TOH e TOYKH OHH II0CjIe APYTOro.
ByzeT 1 MeHAThCS pacCTOSHHE MeXK Iy HHMH
IIpH NageHHH?

2.141. [IBa Tena, cBODOZHO Majad ¢
pPa3’HOH BBICOTHI, JOCTHTAIOT 3eMIH
omHoBpeMeHHO. ITepBoe magano 2 ¢, a BTopoe - 3 ¢. Ha KakoH BeICOTe
HaXOIHIOCh BTOpOe Tello, KOIZia IIepBoe Hadalo Nanars?

Puc. 2.40

*) B 3agauax. ecH HeT CHeIHATHHBIX OrOBOPOK. COMPOTHBJICHHE BO3JyXa He
VIHTHIBATE.

2.142°., Ouennte BpeMs
peaklHH YeJI0BeKa C IIOMOIIBIO
nuHeHKH. {19 3TOro morpedyercs

J0CTATOYHO ATHHHAA JTHHeHKa ! 2 [

(m1H magTKa) W IIOMOIIHHK. _
ACCHCTeHT Jep/KHMT JHHEHKY TakK, dgg
YTOOBI HyJdeBOe AeleHHe IIKAJBI 4 ‘}M E= i
HaxXOIHJIOCh OKOJO HalbueB ° E
HCIOBITYEMOTO (Puc.2.41.1). 3

ACCHCTEHT BHE3aIlHO OTHYCKaeT Puc. 2.41

JHHEHKY, a HCIIBITYeMbIH JODKeH ee

nmoiMaTh./IHHeHKa cBOOOJHO MajaeT H 3a BpeMsd, B TeueHHe
KOTOPOro CpearHpyeT HCIBITYeMblH, THHeHKa NMPOHIST NMyTh h
(Puc.2.41.2). i3MepHB IyTh, IPOHISHHbIHA THHEHKOH H BHYHCIHB
BpeMs ITaJeHH ], OLIeHHTe BpeMs peaKIHH JejioBeka. KakoBa CKOpOCTh
JIMHEHKH B MOMEHT 3aXBaTa €€ HCIIBITYeMBbIM?

2.143. Ha JlyHe ycKopeHHe CBODOIHOIO NaAeHH IPHMEPHO B 0
pa3 MeHbIIe, YeM Ha 3emie. Bo CKOITBKO pa3 OTIHYAKOTCA: @) BpeMeHa
NafeHHs; 0) KOHeYHbIe CKOPOCTH TeJl IIPH IaJeHHH ¢ OJHOH H ToH
JKe BBICOTHI Ha 3eMile H Ha JIyHe.

2.144. Teno cBOOOIHO MafaeT. 3a YETBEPTVIO CEKYHIAY MaleHHd
HaiuTe: @) Kakoi myTs IPOXOIHT CBOOOIHO IMAJAOIIee TeTI0 33 UeTBEPTYIO
cexyHIy? 6) Ha CKOTBKO YBelIHUHBAETC S CKOPOCTD TelIa 3a 3T0 BpeMs?

2.145. 3a xaxoe BpeMs CBOOOIHO Hajarolee TelI0 IIPOXOTHT
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ABTOPCKUE OPUTUHAJIbHDLIE 3A4A4YU

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

Puc. 3.2 Puc. 3.3
3.16. Ilo pucyHKy 3.3 HalaHuTe: @) PaBHONSHCTBYIOMIYIO CHI,

6) cuny F,,ecta F, =20 H, a o.= 60°.
3.17. HaiauTe HampaBlIeHHe J ] :\§

PaBHOIEHCTBYIOMIEH CHJI, IPHIOKEHHBIX i \
K I'PYy3y MasgTHHKA, KOIJa OH: @) HaXOOHTCA i o \
B KpaHHHX NOJIOXEeHHAX, 0) NPOXOIHT ’ N
nojokeHHe paBHoBecHA (Puc. 3.4); 6) 7 N
HaHJIHTe MOIY/Ib PAaBHOASHCTBYIOIIEH CHII ,:,'\ 6 l—:. i
B KpaHHeM NOJIOKeHHH, eClIH Macca Irpysa = > 0--""
100 2, a yron o = 30°. G —

3.18. Onpenennre MOZIVIb Puc. 3.4
PaBHOZEHCTBYIOMEH CHII, IPHIOKEHHBIX K E’__

MaTepHaabHOH Touke (Puc. 3.5). Bee
BeKTOPHl 1eXaT B OJAHOH MIOCKOCTH.
Monyms cuibl F,= 06 H.

3.19. Ha Teno aeficTBYIOT cHiIbl F, H F,
(Puc. 3.6). Kaxyro CHIIy Hy)KHO IPHIOKHTD

= = OCCHMMUCKUM
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NMPAKTUKOOPUEHTUPOBAHHDIE 3A4A4YU

e 5 Bceraa ectb umdpa, napameTp ANA OLEHKU
A N TOro, YTo NOJIYYEHO
NS S 37
il T T,

Puc. 3.11

3.32. Kak 00nacHHTE ABIeHHEe OTAa9H npH BeicTpeae’(Puc.3.11)

3.33. [IBe momanu
PaCTATHBAIOT IIPYKHHY
AHHAMOMETpAa CHIOH
1000 H xaxnasa (Puc.
3d12:1). a) YTo
IIOKa3bIBaeT CTpelIKa
anHaMmomMmerpa? 6) C
KaKoH CHJIOH HATAHYTa
BepeBka? ) C Kakoi CHIOH OyZeT HaTSHYTa BepeBKa, eCIH BTOPOH
KOHell BepeBKH NIPHBS3aH K cTeHe (Puc. 3.12.2)7

HEHHHHHHY

Puc. 3.12

OCCHMMCKMM
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3AA4A4YUN C UICNOJIb3OBAHUEM TPA®UKOB U TAB/TUL

4 - A T

377 Pes}ummm axcnepnMeHra o onpenenemno 3aBHCHMOCTH

IUTHHBI Pe3HHOBOIO XI'yTa OT MOAYIA NPHIOKEHHOH K HeMy
PACTATHBAIONISH CHIBI IPeCTaBIeHbl B TaOIHIIe.

Lvm |08 |09 | 10| L1| 1L1I5

EHlo |1 12 1 31 4
Omnpenemnre K03 PHIHEHT KeCTKOCTH XI'YTa Ha THHEHHOM

Y4acCTKe II0 pe3yiIbraTaM 3KCIIepHMEHTA. :

3.78%. Yuenuk, npoBoas HCCIeJOBaHHE

YOPYTHX CBOHCTB NpPYXKHHBI, codpal
YCTaHOBKY, IOKA3aHHYIO Ha pHCYHKe 3.160. B w
TaOIHIEe IpeACTaBIeHb pe3yabTaThl _’/
H3MepeHHH OTHOCHTEIBHOIO YIIHHHEHHSI

Puc. 3.16

IIPpYVAHHBI B 3aBHCHMOCTH OT IIepHOZa
B eHHA CKa.
s Te| 05 [ 1 15

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

OmnpenenHTe XECTKOCTh NPVKHHBI, eClH Macca rpysa 0,/ xe.
TpeHneM npeHeOpedsb.

3.99. Ha pacymke 3.23 C.

MoKa3aHa AHArpaMMa
PACTAXEHHA IHIHHIPHIECKOIO
obpasma H3  HEKOTOPOTO
MaTepHaTa. UTo MOAHO CKaaTh
00 YyIPYTHX CBOHCTBAX 3TOrO
mareprana? Kax Oyner epmrazers
IHarpaMMa PacTIKEHHA Ooaee
YOpyToro MaTepHaaa? Oomee
IUTACTHIHOrO? Goree MpoIHoro?

Puc. 3.23

3.100. Moxso mecaTp THICAY Pa3 YPOHHTH JKETE3HBIH Ta3, a
tdapdopoeyio Basy YPOHHTS HelTb34 HH pasy. Beab Ha AeCAT THICAYT
Pas HYAHO AeCATH ThICAT Bas. [Togeny?

3.101. TIpeden npoasOCTH TYTYHA HA CAATHE GIH30K K IpeIeTy
yopyrocTs. MoHO IH mTaMIosaTs 9yTyH? [IpoxaTseaTs ero?

3.102. JIndr Maccoit 500 x> nomErnvaerca ¢ yexopernen 0,5 w/c’
HA TPOCe C MpeJeloM NPOoIHOCTH Ha pacTaxenne J-10° ITa. Kaxamg
JOmEHO OBITH CeueHHe TPOCa IIPH 3amace MPOTHOCTH, pannou 1 0?

3.103. TpanuraED cTeQn ANEKCAEAPOECKOH KOTOHHEL

lf

B Cantxr-TletepGypre (Puc. 3.24) mveer BrIcOTY 23,6 M. 2,

Dmo cameill 6biCOKUN U CaMBILl MANCETHIN MOHOAUM, Il
K020a-Tu60 YeMaHos1eHHBII 6epmuxatsHo . Ha cronsko \
CaTa KWIOHHA MOJ JeHCTBHEM COOCTBEHHOH TAKECTH. |
Mozyas ynpyrocts rparsTa 0,49-10° Ma.

3.104. Kaxoe MexaBEHIeCKOe HAIPTKEHHE BOSHHEAET
B CTaapHOM mposonioxe aanHEOH L, mogsemeHHOR

BEPTHKATBHO, 0T AeHCTBHEM COOCTBEHHOH TAKECTH? Puc 3 .,4
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HOVIb Txeiamc Ipeckory (1818 —

1889) - aErIEECEHH OQHIEE., O3IHH
DePECOTEPHEATETeH 33K0H3Z COXPaHeHES
IHEPIEH. Paborm TOCBAMEHN

3MEEXTPOMATHSTHIMY, TEIUTOTETS, XHHETHIECKOH
TEOPH T330E. YCTamosHT B J84] 3a8BHCIMOCTS
EO/DITECTES TENTS, BELISTEEMOID B NPOBOIEMEE

[IPH OPOXOEISHHN Yepe3 Hen0 JIeKTPHTeCKOTo
TOX3, OT BeIHYHEE TOK3 H CONPOTHEISHHSR

NCTOPUNA ®PU3SUKU B SAAAHYHUKE

BcTaBKM MHbOPMaLMKM O Buorpadumm yyeHbiX U MHKEHEPOB
NPU PAaCCMOTPEHUMU TEMbI, KOTOPOWN OH 3aHUMANCA

3 2 ]
OneToM ¢ pacmEpeEHeM pPa3
JHEPrHISATIBHOIO ra3a He 3§
TePMOIMHAMHIECKYH0 TEMIED
TEII0EMEOCTE HeXOTOPEDX Ta30E.
BEMHCTET CROPOCTS JBHESHNE
TEMIEDATYPEL, JABIEHHE rasa o
CTeHER cocyza. OTEpDEIT ZBISHN
MarEsrrocTprEmme (1§542).

ramsmesess fomeas Tomnemn Maseesa) D 1043

KVJIOH Hapaes Orwocren (I1736-1806)-
(paHmy3cKHH QHIHK H BOSHHBH HEKeHep. OKOHYHT
(1761) mKoay BOEHHHIX HHAKEHEPOB H BCE BpeMiA
HaXOTHJICA HA BOSHHOH CIIyKOe.

PadoTs! OTHOCATCA K NTEKTPHIECTBY, M
OPHKIAZHOH MexaHHKe. CHopMyTHPOB:
3aKOHBI TPEHHA KAU€HHA H CKOIBKEHHA.
KpydeHHe MIeJKOBEIX H METaLIHYeCKH
VCTAHOBHJI 3aKOHEI YIIPYTOrO KpydeHHA. 3
HOBEIH, TYBCTBHTEIBHEIH METOJ H3MEpEeHH
1784 nocTponn npHOOP ANA HIMEPEHH
KPYTH/IBHEIE BECH. JKCOSPHMEHTATBHO YC
1785 OCHOBHOH 33aKOH YIEKTPOCTATHKH (3aK0
CroHcTpyEpoBAT MarEHTOMETD (1 785). 3AT043LT OCHORE! JISKTPO- H MATHY
DKCTIepHMEHTATBHO H3VIAT (/796) TpeHHe B AHIKOCTH IO 3aTYXAHHIO
JBIDKVIIETOCH B HeH MAfTHHKA H ONPEJETHTS 3aBHCHMOCT TPEHHT OT CKO|

S Mapnorr 3am (/620-1684) — addar, PpaHLyICKHH
;‘} $H3HK.
\ PaboTEl OTHOCATCA K MEXaHHKE, TeIUIoTe, ONTHKe. B
y 1676 YCTAaHOBHT 33aKOH H3MEHEHHA 00beMa JAHHOH MAacChH
, Ta3a OT JaBIeHHA IIPH NPCTOAHHOH TeMIEpaType (3aKoH
.\ Dboiina — Mapuomma). I1peackasan OpEMEHEHHA 3TOI0
~*" 3aK0HA. B JaCTHOCTH PacdeT BEICOTEI MECTHOCTH I10 JAHHBEDM
dapovetpa. H3yuan CToNMKHOBeHHE YIPYTHX TEJL. KOeOaHHA
MafgTHHKA. JloKazan yBelHUeHHe 00BeMa BOAEI IpPH
3amep3aHHH. OOHapyxHI B /666 ciIenoe IATHO B ITIa3y.
HCCI€OBAT IBETA, HIVIAT pamyTy. IHPAKIHIO CBETA,
MOKA3a7 OTIHYHE MeATY TEIJIOBEIMH H CBETOBEIMH JTyIaMH.
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PEAKO NPEACTABJIEHHbIE TEMbI B 3SAAA4YHUKE

CBoHcTBa peajJbHbIX FA30B H OapPOB. 10.5. Ha pucynke 10.2 P
Baaxks0CTH BO3ayxa. IoKa3aHa 3aBHCHMOCTH 1)
v AaBII€HHA HACBhIINEHHBIX IIAapOB 7 E
OT TeMIepaTypsl (KpHBas /L
ABCD). a) IloueMy »3Ta .
r /IC F
10'1° Ha pncym(e 10.1 L 3aBHCHMOCTBb B OTJIH4YHE OT - a ﬁ/ =]
H300paxkeHO ceMeHCTBO l\ 3akoHa lllapis 11g rasos He T LB
- =0 B A F LA
H30TepM 118 HeKOTOpoi fi \ ¥ ABIETCA THHeHHOA? 6) BKakoM |- 4
MacChl BeIecTBa. a) Kakag \ \\ ciIy4dae 3aBH(.‘HMOCTb’I.IaBJIEHH}I 0 T
\ \ IIapoB OT TeMIIepaTypsl OymeT Puc. 10.2
AAQECPMA. COmCICrayer N = 4 H300pakaTscs THHHAMH ABF
Oauree BBICOKOH TeMmeparype? =™ umH ABCE? ) KakoMy COCTOSIHHIO BelIeCTBa COOTBETCTBYIOT TOUKA
6) Kakag  H30TepMma / - 3 D 3aBHCHMOCTH?
- [
COOTBETCTBYeT KPHTHUECKOH - ——" W
*‘0—-1 p, c/ :‘l
TeMneparype? &) Kakxomy
COCTOIHHIO BelmecTBa i 72 74 A 1,0 ~—l_
COOTBeTCTBYIOT VYacTKH B ~
rapuka 4B, BC, CD? E ? N
2) SIB1dercsd M mpolecc Ha 0,6 N
ygacTke BC H300apHbIM? Puc. 10.1 ‘\
10.2. TloueMy JaBlIeHHe HACHINEHHOIO Iapa He 3aBHCHT OT o N
00BEMA IIPH IIOCTOAHHOH TeMneparype? 0,2 K
10.3. Ha pucynke 10.] H300pakeHO ceMeHCTBO H30TepM A1 ] l°C
HEeKOTOpOH Macchl BemlecTsa. IlomyauTcs mH CHKATHEM IepeBecTH 0 100°  200° 300° 400°
BelIecTBO B XXHIKOe COCTOSHHE IPH HeH3MeHHOH TeMIepatype,
ANANTRATATDIIATITATT T120Tammea” ~al 2+ Al 2 21 A9 Puc. 10.3

OCCHMMCKMM
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3A0A4YN C UCNOJIbBOBAHUEM OBOPYAOBAHUA

T 11.154. Ha pucyske /].46 moka3aHa cXeMa yCTPOHCTBa
1 142 Bsssesncs (R 409 e 371eKTPOCTAaTHIeCKOro reHeparopa Ban Oe I'paaga. O0bscHHTe
3apAXEHHOH MeTALTHIecKoH ceTiH (cetsa Kompbe).ITomeny e, &
iy e e e Ha3HaYeHHe OCHOBHBIX 371eMEHTOB H IIPHHITHIT AeHCTBHA.
pucyrxe 11.40 67 ,

Memantuvecxas

al 6)

o] +
= Pucl140
11.143. ObpacanTe. noueny BOTHIH OCTPHA. NOTKTICIEHHOTO \ :
K 3MeKTpodOpHOH MaIIHHe BOHHKAET «3IEKTPHUECKHH BeTep» i
CrIocoOHBIH Aake OOracHTs cBexy (Puc. 11.41). "
Husnexmpuyecxasz | ||
KOAOHHA +
+
+
+
+
+
Co30ar£m;aﬂ 3
sapad wémxa hl +
+
Puc. 1141 Puc. 11.42
11.144. ObsacarTe, oYMy BpaIIeTCA MeTALTHIECKAT BEPTYIIEA

¢ ocTpEAME (Roeco PpaHKTHHA), MOTKTIONEHHAT K KOHAYETOpPY
wlexTpodopEoH MammEE! (Puc. 11.42)? Kax H3MeHHT L HAIpaBTIeHHe PUC ]] 46
BPAIIEHHA, €CITH BePTYIIEY NOTKIICIHTS K APYTOMY KOHIVETOPY? ' )
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TABJZINLUbI CMTPABOYHbIX BE/IUMUH B NMPUNTOXKEHUA

3. IL10THOCTH HeKOTOPBIX BemeCTB. 6. Ten10BbIe CBOICTBA BeMIECTB.
Beuecmeso | p, K&/w? ” Beuecmeo o, K2/ Trepasle Tena (ypu HopMatsrau ammocepHom GasTeHi)
Taepmsie Bemectsa (npu 293 K) Yoerenas | Tewnepanmpa | Voemwnas memoma
7 T = TR Bewecmso | menroemxocms,| niasienus, n';'lf;;?mlﬂ,
Awaz L3 10poM , 3- - 9, dorc/xe
Avosasuii 2710° || Oroeo 7.310° K/ K) ¢
Bomgpav 1.9310¢ (| Hapagun 910° Amnovamu 0.92 660 380
Topvapiuit 53210 Inanwsa 215-10¢ Jangre 0.39 000 330
Ipagum 2,110° Iocaperras coms 2110’ Ted 21 0 330
HKeneso, cmams 7.8-10° Horoxuil 928107 'h o 6’ 10 1083 175
3o30mo 19310 Ipobxa 2,4-10° 7 2 cx
Hpuoui 22410¢ || Couney 11410 Huxen 0.46 1455 300
Kupmiy 1510° Cepedpo 1,0510° Onoso 0.28 232 59
Konemarnma: 89104 Cmoda 2,810 Csuney 0.13 327 25
Tanyxs 8,510° Cmexao 25107 Cgpgﬁpo 023 260 88
J;I;;(O oc) g?;‘ Z: ;mn KaMeRHSIT j;!? ‘; ; Cmamn 0.46 1400 %)
Meamzapiun 3 pax ,87- > )
Meds 8,9:10° Sappop 2,310 R i B &
Meoruii ymopoc 2.210° Lunx 7.1-10° = )
Hawamsips 1510° Huwx coprucmsiil 4,04:10° JKHAKOCTH (npu HopvatsHom amvoopepHom dasneHu)
Huxerux 8,6-10° D= 7410
Huxers 8910° B6omim 1.210¢ Voewsrar | Tevnepamypa |VoewHar mentoma
Bewecmeo MENTOEMKOCINS, | samerus, "C | NPOOOPIBOSAHIR,
Humocrs (npu 293 K) w2 K) MIncke
ARUAUH 1,02-10 Macao  MmeparsHoe 9210°
Benzur 7.0-10° Macao oruexosoe 9.2-10° Booa 419 100 226
Berzon 910 Heogms §—910° Imiyepun 24 290
Boda npu 277 K 1,010 Humpobenson 12010° Pryme 0,14 357 0.284
Booa npu 373 K 0,955-10 % | Pryms npu 273 K 13610 Cmgm 242 78 0.853
Boda mopexaz 1,0310° || Crunudap 57107
Twuyepun 1.2010° Cnupm 3muiossiil 7.9-10° T
.2 - a3kl HOPMATEHOM AMMOCHEPHOM OasTeHul
KRepocun 58,0107 3dup ceprwi 71107 (np" G )
Taset (npu HopmaTeHerx yerosusx: p,= 1,013-10‘Tla, T,=273K) Voewran Tewnepanypa
Bewecmso MENI0EMKOCHIY, XoHOeHcayuu,
Aszom 1,25 Kpunmown 3,74 xToic/(ic2-K) oC
Avmuax 077 Keenor 5.85 - )
Apzon 1,78 Mema 0,72 Asom 1.05 -196
Ayemuner 117 Heon 0.9 Bodopoo 143 =253
Boszoyx 120 Ceomumraiil 2as 0,73 Boﬁ}x 1.01
ﬁmwa g,t;; i&;ﬂxuamﬂ caz ;ff Tenui 5.29 -269
ek : Xoop. Kucaopod 0913 -183
Kucaopoo 1,43 z
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BbIBEPEHHbIE YAC/IEHHbIE OTBETbI K KA¥A0W 3AAAYE

Hanps&€HHOCTD 3JIeKTPHYECKOT0 OIS,

11.53. a)3610° HK:6)3,610°H:
810 HKn.

11.54.1:5,8-10°.

11.55. 5,9-1¢ Ka.

11.56. a) yeemmauTca B 9 pas3;
0) ymMeHPmHTCA B 4 pasa.

ok K

a)0;6) R §) R

11.58. a) He H3MeHHTCH;
6) pasHa 0.

11.39. He usmerumca.

11.60. a) Ea’; 6) 0; &) 0.

11.61. 1.

11.64. a) IracK7;6) 0:6) 2-10° HKR.

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

11.66. a) 0; 6) 8-10° B/

11.67. 16 B/ac

11.68. 2 o

11.69. a) Mexay sapadanMH Ha
PaCTOAHHEH @/3 0T MEHBINETO; 6)
PACCTOAHHH @ OT MeHBIIETO H 2a
oT SaTsmero.

11.70. a) 70 xB/»; 6) 30 xB/x;
6) 10 xB/a;2) 50xB/x; 0) 61 w/Bm.

11.57.

11.71. 15-10° B/a

11.72. 34 4 xB/a.

11.73. @) I acKa; 6) - 0,5 MK

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

11.75. a) 576 xB/m; 6) 432 xB/Ae

11.76. @) 1,710’ B4c 6) 08-10° Bi

11.77. 120 B/n.

11.78. - 5,2 MK

11.79. 537 B/

11.80. 1,8-10° B/

11.81. 45°.

11.82. 10 eKn.

11.83. 20 sKn.

11.84. 2 e’

11.85. 8-10° w/C.

11.86. a) yeeamaurca; 6) He
HIMEHHTCA. X

11.87.6) 2-10 ¢

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

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

11.89. 2,6 o

11.90. 1,8-107 avc.

11.91. 5,610 Dxc.

11.92. @)6,3-10° wic; 6)4,1-10 mic.

11.93. 9 aH.

Pabdora 3aexkTpuueckoro moiad. IloreHunax. PasrocTs

NOTEHLHAIOB.

11.95. 0.
11.98. a) ymMeHBpmaeTca;
6) yBelHUHBAETCA.

11.404. a) 40,9 xB/x; 6) 8,2 xB.
11.105. 6 2 pasa.
11.106. 40 B.
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NIEKTPOHHAA ®OPMA Y4YEBHUKA (9dY)

[TONHOCTbIO COOTBETCTBYET NeYaTHOM popme

CO,EI,ep)KMT AOMNONHUTE/IbHbIE 3/IEKTPOHHbIE
o6pa303aTeanble pecypcCbl, 3IN1EKTPOHHbIE 3a4dHUA

Bce DY Kopnopaunmn « POCCUNCKUN yUEOHUK»
pa3melleHbl Ha nnatdopme LECTA:
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9 1. Kake BeIMYMHBI HA3BIBAIOT: a) BEKTOPHBIMHU; 0) ckansapaeiMu? Ipu-
H BeauTe npuMepbl. 2. YTo Ha3bIBalOT BeKTOpOM mnepememenusa? 3. Yro
npecTaBAioT coGoil MpoeKuy paguyca-sexTopa r (cm. puc. 2.6)? Kak
MOJKHO ONpeleJuTh ero Moayab? 4. Kak MOXHO HATH NPOEKIIHH BEKTO-

pa nepemeresus?

EE]  PABHOMEPHOE NPAMONMHEAHOE ABMIEHME

PABHOMEPHOE NMPAMOJ/IMHEMHOE ABUXXEHME. CKOPOCTb. Eciin nHaM masecTHO,
YTO ABTOMOOMIIL B JaHHBLIN MOMEHT BPeMeHHM HaXOAMUTCS B ONPEe/IEHHOM Me-
cTe Ha IIOCCe, TO MBI eIllé HUYero He 3HAeM O TOM, KaK OH ABMiKeTcA. BaykHoi
(usnyeckoil BeJMYMHOM, XapaKTepu3yolleil ABUKeHne Tejla, ABJIAETCA ero
ckopocmb. Co CKOPOCTBIO Bl 3HAKOMBI M3 IOBCEeHEeBHOM xusnu. CKopocTs
IOKa3bIBaeT, KaK OLICTPO IBUIKETCH TeJIO, T. . KaK OBICTPO C TeueHHeM BpemMe-
HU MeHsieTCH ero IoJIOKeHHe B NPOCTPAHCTBE 10 OTHOLIEHUIO K APYI'UM Te-
JaMm.

Camoe npocroe BUKeHUEe — HTO PABHOMEPHOE JIBHIKEHHe TeJIa 110 IPAMOii.
Jln1 9TOr0 ABMKEHUS IPOLIE BCEro ONpe/le/INThb, YTO TAKOEe CKOPOCTh.

JIBHIKeHHe TeJia HA3BIBAIOT PABHOMEPHBIM NPAMOJHHEHHBIM, €CJIH ero Tpa-
eKTOpHA npejcTaBiser co00i NPAMYIO JHHHIO M TeJo 3a Jiobble paBHbIE
NPOMEKYTKH BPEMEHH IPOXOHT PABHBIC PACCTOAHMA.
IIpu aTOM TeJIO ABHIKETCA BCE BpeMs B OHOM ¥ TOM

JKe HanpasjaeHuu. Byjem cuuTars, 4To TEsNO (ABTOMO- x x,

6unb Ha mocce) ABMiKeTcA NpamonuHeiino. Ilyers STt %
B MOMEHT BpeMeHM !; TeJ0 UMeJI0O KOOPAHHATY X, | Ax |
o

a B MOMEHT BpPeMeHHM {, ero KOOpJMHATA CTaja paB-
HOM X, (puc. 2.9). 3a unTepBay BpemMeHu t, — t; uame-
HEeHHe KOOPAMHATHI Tejla” PaBHO X, — X,. Jlisa unTepsa-

* Uamenenuem n1000i BeJIMUNHBL, B TOM YucCIe KOOPAMHATHI, HA3BIBAIOT PASHOCTD MeX-
AY GHAYEHHAMH BeJIMYMHBI B KOHIE 1 HAYaJIe nponecca HaMeHeHns .,
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HOBbIN YMK NO ®U3UKE

[MpoaonkaeT TpaamumMm NoAUTEXHUYECKOro obpasoBaHms A.B. lNepbilKnHaA

[MPaKTUKOOPUEHTUPOBAHHDIN

HaueneHHbIn Ha MOTUBALMIO YYEHMKA U TBOPYECKYIO paboTy yuntens

Pa3Ho0bOpa3HbIN MeToaNYECKNIM annapaT, NpoayMmaHHbin coctaB YMK, yaobHbIM B KaxXaoaHeBHOW paboTte m
OTBEYalLMM COBPEMEHHDBIM TPeHBOBAHMAM
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NpogonkeHune nuHum A.B. lNepblluKUHA —
HoBbiM YMK no dpusmnke ana crapLimx KNaccos.
[NpeemcTBEeHHOCTb U MeToAUYeCKMe NPUHUUNDLI
NOCTPOEHUA Kypca

K.n.H. MNeTtpoBa M.A., asTop YMK
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