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3apaua 1. I'paduk ckopocTH 9acTHIBI

Ha pucyuke 1 uzobparkeHa 3aBHCHMOCTD v, YCII. el.

CKOPOCTH v YaCTHII OT BpeMenu t. Macra- 8§

ObI IO OCSAM 33/aHBI B YCJIOBHBIX €UHMIAX. A

H3BectHo, 4TO MIOIIAAF 33MTPUXOBAHHOIO 6 A

Ha PHCYHKe NPAMOYIOJIbHUKA paBHa 12 M, a 4 A A

YCKOpeHHe YaCTHIBI B TOYKe A paBHO a4 = \

=1,5 m/c?. 2 ,/’l \\\_
Onpenenure U3 3THX JAHHBIX: L1 [ ]
1. Macmiralbbl 110 0CAM. 0 2 4 6 8 10 t,ycn en.
2. CkopocTs 9acTHibl U4 B TOUKE A. Prc. 1

3. Iyth, npoiiennspil YacCTHUEH OT HAYAJA JABUMKEHUS JIO JOCTHIKEHHS CKODO-
CTH VA.

3anaua 2. Pasron asBroMob6uisg

ABTOMOGUIIL CTAPTYET C YCKOpPEHUEM ag. M3-3a CONPOTHBIIEHUS BO3JyXa yCKO-
peHHe NaJaeT o Mepe yBEJIMYEHH CKOPOCTH ¥ TI0 3aKOHY a ~ (vo +v) ™}, rae vo —
HU3BECTHBIH KO3 dunuent.

1. ITocTpoiite rpaduk, n306pakatomuil CBA3b MEXKJIAY G U U, BLIOpAB KOOpAH-
HATHI TaK, YTOOLI OH SIBJISITICH OTPE3KOM IIPAMON JIMHHH.

2. Yepes kakoe Bpems {g MOCHe HAYAJA ABHXKEHUs ABTOMOOWIbL JOCTHIAeT CKO-
pocTH vg?

3. Onpeaenure 3aBUCHMOCTH CKOPOCTH ¥ OT BpeMeHH t ¥ rocTpoiite (KavecTBeH-
HO) rpaduk v(t).

3agava 3. DIeKTPAIECKHMI MOCTHK

JBa ujieanpupIx aMepMerpa (BHyTDEHHEE COIPOTHBICHHE KOTOPHIX PABHO HY-
JII0) BKJIOYEHB! B 1enb (puc. 2). ConpoTuBiieHus pe3ucTOPOB COOTBETCTBEHHO PaB-
uel Ry = 3 kO™, Ry = 3R;, R3 = 2R;. ConpoTuBjieHue NEpEMEHHI0 PE3UCTOPa Ry
MOKET NPUHHMATH JIIOObIE 3HAYEHUs OT HyJAs 10 Geckoneunoctu. Hanpskenue uc-
TouHHKA nocrostHHoro Toka U = 81 B. Beruucaure, npu Kakux 3Ha4eHHAX COIPO-
TuBJeHuss Ry:

1. Cuna Toka |I|, mporekawomero uyepes amiep-
merp A;, MuHuMmanbHa. Uemy oua pasHa?

2. Cuna Ttoka |I|, mporekaiomero 4epe3 amiep-
merp Aj, MakcuMmanbHa. YeMy oHa paBHA?

3. Cuna rtoka Ij, mporexaromiero yepe3 ammep-
metp Az, Basoe menble |I|max (cMOTpH nyskT 2)?
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3ana4ua 4. Ilepemada Tennopoit sweprun

Uwmerorca apa cocyna. B nepsoM u3 mux HaxomuTcs kKunsumas Boja (f, =
= 100°C). Bo BTOpoM TEIIou30AMPOBAHHOM COCY/IE HAXOIUTCS CMECH BOJbL H JbJA,
{ta = 0°C). Cocyupi coelHHEHBI METAJIHYECKHM CTepxkHeM muuHoit L = 50 cM,
10 KOTOPOMY TENJIOBAs SHEpPTUsl OT KUIAIIEH BObI MEPeNadTCs TAIOEMY JbAY
(puc. 3). CrepkeHb HE TEIUIOM3OIMPOBAH, H MOSTOMY YaCTh TEIIOBON JHEPIHU
paccedBaeTcs B OKpyzKaiolllee mpocTpaHcTBo. CTpeinkaMu Ha PHUCYHKe YKa3aHbI
HaIpaBieHHs TEIIOBLIX 1MoTokoB. Ha mpusenénuom rpacduxe (puc. 4) 1moxasaHo
pacIpeIesieHue TEMIIEPATYPHL BAOAb CTEPXKHSL.

¢, = 100°C ty = 0°C 1. Onpenenure rpacbnq(i—
KHIISWAs BOAA Jén u poja  CKH, Kakas JIONS  TeILIOBOH
o o go 6 SOYSSSoTooooey  9HEPIHHd, [OCTYHAIOmeH B Jjie-
o sl n \ BELl KOHEIL CTEPXKHSA OT COCYAa
.,°°°Z,°ooo° O;a ’ } \ | c KHNsAIIEH BOAOH, paccenBaer-
T‘f"g) 2 0wl LN €A B OKpY¥Kalolliee IPOCTPaH-
0‘2,300 E °°:b°¢,9 —_— - — i cTBO.
R S T \ 2. Bo ckonbko pa3 6bicTpee
0ty 0 e ‘ Pt ) _J pacraer Bech i€y BO BTOPOM CO-
e —— TEMIOM30IAIMS  CYJIE, €CIH IOBEPXHOCTE CTEPXK-

HS IOKPBITh TENJOH30JMPYEO-
IHAM cJoeM?

Ipumenanue. Tennopoit NOTOK depes COH BELECTBA TOJINMHON AT HpOIOp-
OHOHAJEH PA3HOCTH TeMueparyp At MexXJ1y NOBEPXHOCTSMM, OrPAHUYHBAIOULAMHA
cnoii: AQ = At/Ax.

t,°C
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Puc. 3
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Puc. 4. Pacnipenesieue TeMmepaTypbi BIOIb CTEPIKHA.

3axmovumenavnnti sman. Teopemuueckutd myp

10 kJ1acc
3anaga 1. Koneco ¢ peGopaoii
ITo penbcaM KaTATCA ¢ HOCTOSHHON CKOPOCTBIO BArOHETKA.
Panuyc eé xomeca pasen r, a paauyc pebopapt (60pTHKA, BHICTY-
Maromero 3a 060 Koieca U NpeoXPaHsIIOIero Kojieco OT CXOaa

O
C penbca) cymecTBeHHO Gosibiue. B HEeKOTOpPLI MOMEHT BpeMeHH
CKOPOCTH JBYX AHAMETPAILHO TPOTHBOIOJIOXKHBIX TodeK A u B
~
0601a paBHBI IO MOAYMIO ¥4 M Vg COOTBETCTBEHHO (pHC. 5). Puc. 5
uc.

1. C kako#t CKOPOCTBIO Vg KATUTCH Kojeco?

2. B ToT K¢ MOMEHT BpEeMEHH CKOPOCTh HEKOTOpO# Touku C, Haxomsuleics Ha
pebope, HAPAB/IEHA BEPTHKAJIBHO U PaBHa vo. OJHO3HAYHO JIM ONPEHEAeTCH
[TOJIO’KEHHE ITOM TOUYKHU?

3. Yemy paBHa MPOEKIHMs YCKOPEHHS GCy ITOM TOUYKH HA BEPTHKAIBHYIO KOOP-
JAUHATHYIO OCh?

3agava 2. [ITaitba pa HaKXOHHOH ILJIOCKOCTH

Ha HakJ/IOHHO#H IJIOCKOCTH HAXOQUTCH HEeOOMbIHAS
maiba Maccst m (puc. 6). K maiiGe npuxperién oxun
KOHeIl JIErko#l mpy:KuHb! KECTKOCTH k& M jauauubl L
(8 mepedopMupoBannom cocrosinuu). Jpyro#t Komerr
OPY>KHHBI 3aKPEIIéH B HEKOTOpOoi Todke O. Yron a
HAaKJIOHA ILJIOCKOCTH M KO3(b(HIMEHT TpeHus 4 mafi- Puc. 6
6Bl 0 TIIOCKOCTH CBA3AHBI COOTHOLIEHHEM: tga = .

Onpenennre 061aCTH, B KOTOPBIX 11aii6a HAXOJUTCA B COCTOSHMM PABHOBECHS,
KX I'DaHHIBI B H300pa3uTe HX KAYECTBEHHO HA IIOCKOCTH TY B ABYX CAYHAAX:

1. Ilpy>xuta noguuHsercs 3akoHy ['yka Kak npu pacTa>KeHHH, TaK K IPH CXKa-
THH.

2. Ilpy>kuua nomyunseTcs 3akoHy I'yKa TOBKO Npu pactsxenuu (HanpuMep,
OPY>KHHA 3aMEHEHa JISTKO PE3SHHKOH ).

3agada 3. CoxHBI KOHIEHCATOD

CnoXHbIA KOHIEHCATOP COCTOUT M3 YETHIPEX OJMHAKOBBIX
wiacTuH wiomaapio S = 1 M? Kaxgas, pacHOJOXKeHHBIX Ia-
pannenbHo Apyr apyry {puc. 7). Paccrosnue Mex1y cpeaHAMU
mtacTuHaMu b ¥ ¢ paBuo | = 2 cM. PaccrosHue Mexxy IJiacTi-
Hamy a ¥ b, ¢ u d pasHo l; = [/2. Tlnacrunet b 1 ¢ NOAKIIIOIEHBI
K HAEaJbHOMY HMCTOYHUKY HANpsoKenus ¢ & = 120 B uepes pe-
sucrop R;. B HavaapHOM cocrosHuu Ko K pa3oMKHYT.

1. HapucyiiTe 3KBHBAJICHTHYIO CXEMY CIOXKHOTO KOHJIGHCATO-
pa nocse 3aMpIKanus Kiaoda K u naiiaure ero émxocrs C.

2. Kakoe KOJIHYeCTBO TEMNOTH! () BBLAEIUTCA HA PE3UCTOPAX R, K
Ry n R, (B cymme) npu 3aMerkannu kio4a K. Puc. 7

DekTpuyecKas NOCTOAHHAS g9 = 8,85 - 10712 @ /m.

Vxasanue. Bocronb3yiiTech 3aKOHOM COXPAHEHUs SHEPIHH.

& Ry
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3apadya 4. MuHUMaJIBHas CKOPOCTH IIPOTOHA
1. Toukoe kosibno paauycom R = 5 ¢cM OJHOPOIOHO 3a-
psikeno 3apaaom @ = +107% Ku (puc. 8 a). Kakyio mu-
p HHUMAJIbHYI) CKOPOCTb Umin HYXKHO COOOIIUTEL NPOTOHY, Ha-
0 XOJISIIIEMYCS BIAJIH OT KOJBIA, YTOOB! OH IPOJIETEN 10 OCH
a) KOJBbHLA Yepe3 ero UeHTp?
2. Hycrs Teneps 3apax Q = +10~8 Ku pasHOMepHO
. pacnupeenéH mo MOBEPXHOCTH TOHKOrO JUCKa paguyca R =
p = 5 cM (puc. 8 6). B nenrpe gucka umeercsa HeGOIbIIOE
0 orBepcTre. Kakyio MUHMMAJIBLHYIO CKOPOCTh HYXKHO CO00-
0) IIATh UPOTOHY B TOM CIIydae, 4TOOBI OH IIpOJIeTeN 4epe3
Puc. 8 OoTBepCcTHE B IuUcKe?
DtemenTtapHbiit 3apsaa e = 1,602-1019 Kn, macca nporona m, = 1,672-10727 kr
INEKTPIYECKAs TIOCTOAHHAA €9 = 8,85 - 10712 @ /m.

3

3anauya 5. CMmech BO3JAyXa U Iapa

B uuimagpe mox nopuiHeM HaxXOAUTCA CMECh BO3AYXa ¥ NApOB HEKOTOPOI KU/
koct. CMech M30TepMMYECKH CxxMMaloT. Ha pucyHke 9 npeiacraBiieHa 3KCIEPH-
MEHTaJIbHAsl 3aBUCUMOCTE JIaBJICHUA B COCyJie OT 00bEMa B 3TOM mporiecce.

YeMy paBHBI JJaBJIEHUE HACHIIEHHBIX MIAPOB XUAKOCTH Py IPH JAHHOMN TeMIe-
paType B BHyTpEHHsIs SHEPrus cMecH npHu obbéMe unuHpa 6osee 5 a7

IMTpumenanue. CIUTATH BO3AyX WICAILHBIM JIBYXATOMHEbBIM Fa30M, a I1aPbl XKUJ-
KOCTH — HIEAJIbHBIM TPEXATOMHBLIM ra3oM.

p, xlla
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11 xaacc

3anxaua 1. I'pys ¢ npykuHaMu

Ha riajxoM ropn3oHTaIbHOM CTOJIE JIEXKHUT rpy3 Mac- 4 | o,
Chl T, K KOTOPOMY IPHKPEILIeHbI JAB€ OXMHAKOBLIE IIPY- ?r'\N\N\/\r 76"
JKUHBI XKeCTKOCTH k Kaxkzas (puc. 10). 7 7I7IT77. g
JleBbIii KOHen npy:KuHBI | MPHKPEIUIEH K CTEHKe, B 0
MoMeHT Bpemenu t = ( npaBbiit KoHen nupyxuusi 11 Ha- Puc. 10

YUHAIOT MEJJICHHO IIEPEMEIIATE C MOCTOSHHOW CKOPOCTHIO U.

1. Yepes Kakoe BpeMs Ipy3 BIepBbie MproBpeTéT CKOpocTh u?

2. Ha kakoM paccTosHUM OT MEPBOHAMAJBHOrO IOJIOXKEHWA OyHeT OH B 3TOT
MOMEHT HaXOAUTbCS?

Vxasanue. Ilepefiure B cHCTEMY OTCUETa, ABMIKYULYIOCH CO CKOPOCTBIO U/ 2.

3amauva 2. BpaiueHue 3apa>keHHOro HUJIMHIAPaA
Ha 1yiMHHOM TOHKOCTEHHOM JUIEKTPUUECKOM IHIHH-
npe paguyca R, gaunasl L > R u maccet M pa3memén
NEKTPUYECKUIT 3aps] ¢ OJUHAKOBOH NOBEPXHOCTHOM ILJIOT-
nocreio o (Kia/m?). Hunuuap Moxer cobonuo (Ge3 Tpe-
HHS) BPAaUATHLCA BOKPYT CBOEH OCH IHOA JEeHCTBUEM I'PYy3a
MAaCChI 1M1, MIOJIBEIIEHHOr0 HA HEBECOMOM! HIUTH, HAMOTAHHOH
na punuaap (puc. 11). Onpesenure yckopeHde rpy3a.
MarsuTHY0 HOCTOSIHHYIO [49 CYUTATh 3a/aHHOMN.

3anaya 3. 3aps>KeHHBbIH MBUIBHBIA HY3bIPH
Yepes kOpoTKyId TPYyOKY BBLIYBAIOT MBUILHBIH IIy-
3plpb ¢ Maccolt m = 0,01 r u ko3 dpunuenToM OBEpX-
HocrHoro Haraxenusa o = 0,01 H/M (puc. 12). Ilyzsips 2R
3apsokalor 3apagoM Q = 5,4- 1078 K. Tpy6ka ocraércs
OTKPBITOH.
1. Onpenenure paBHOBECHSbIH paauyc my3bips Ro. Puc. 12
2. Onpenenure nepuoj| MaIbix Kojaebauuit my3bIps, ec-
nu npu Kojebanuax oH coxpansier cdhepudeckyio dbopmy.
3. Ouenure, ¢ KAaKOH CKOPOCTBHIO pasjieTaTcst OPBI3rH, €Cid Hy3bIPb BHE3AIHO
3apsaauTh 3apagom @ = 10Q7? .
DieKTpUYeckas HOCTOSHHAA £¢ = 8,85 - 10712 Kn? /(Ix - M).
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3anaga 4. Mcnonab3oBaHne SHEPTHM MOPCKUX BOJIH
IlepBoe ycTpoiicTBo, BeIpabaThIBAIOMEE SJEK-

K Typ6ure TPUYECTBO Ui DakeHa 33 CYET SHEPTHH MOPCKHUX
paboyas BOJIH, 65110 co3aano B 1964 rony. Cxema 6axena no-
LONOCTL Ry Ka3aHa Ha pucyske 13. Bo3ayx caavana 3acacbiBa-

eTcs [IPU ONYCKaHWH [MOpINHg yepe3 KnanaH K, 3a-
TOpIIeHb :;—Jli;i: TeM CXKHMAETCH U BIyCcKaercsa B pabodylo nojgocTh
RSAASA, yepe3 knanan K;. Korna noBepxaocTs BOABI OIIyC-

Puc. 13 Kaercsd, KianaH K 3aKkpbIT, a Kaana# K OTKDBIT.
3a oxun pas 3acaceiBaerca V; = 0,233 m® Bo3ayxa npu gasnennu p; = 1,0-10° ITa
u Temneparype t; = 7°C.

Korma nmoepxHOCTh BOABI HaUMHAET MOJHUMATHLCS, KianaHn Ky 3aKpbiBaeTcs
H BO3AYX aauabaTHY9ecKu CKMMAETCH [OpUIHeM 0 jAaBjeHus py = 6,0 - 10° Ila.
Hocse sToro orkpeiBaercs kimanaH K; M MOPHIEHD MPOIOJIKAET HBUTATHCA BBEPX
JIO TEX TOP, HOKA BeCh BO3LyX He Oy/ieT BLITOJIKHYT B pabouyio monoctsb. [Ipu sTom
BO3/lyX B paboyell MOJIOCTH NPUBOAUT B ABHXKEHHE TYpOMHY W eHEPaTOp, BbIpaba-
THIBaIOIMIL 31eKTpuiecTBO. [locie oTkpbiTusa knanana K, JaBiieHHe BO3AYXa HaJ
HOPIIHEM OCTAETCs NPUOIHIUTENHHO HEM3MEHHBIM.

[Ipenebperast Maccoit HOPINHA ¥ TPEHUEM MEX/1Y [OPIIHEM U CTEHKOH, onpese-
JuTe, KaKylo paboTy 33 OJUH [UKJI COBEPINAET BOJIA HPU NMOXbEME MMOPIIHSL.

Bo3ayx MOXKHO CHHTATH MJEAJBHBIM JBYXaTOMHBIM Ta3oM, IJf KOTOPOro
v = Cp/Cyv = 7/5. Yuusepcanvuas razosas nocrosunas R = 8,31 Ik /(mons - K).

3agaua 5. OnTudeckas cucTeMa
TosopsaT, yto B apxuBe CHeHyCa HAULIM 4epTEX onTHYeckoit cxemsl. Ot
BPEMEHY YEPHHJIA BBIIBENH, U HA YEPTeXKe OCTAJIUCh BUAHBI TOJBKO Mapallieb-
Hble JPYr ApPYrYy COOHparomas jJuH3a, OOBbEKT M ero JefiCTBUTEILHOe H30bpake-
ave (puc. 14). V3 moscuenuit Kk 4eprexy 6bUIO SCHO, YTO 3a JIMH30MH ObUIO pacmo-
JIOXKEHO ILIOCKOE 3epKasio. BOCCTAHOBHUTE HOCTPOEHHEM [0 HMEIOUMMCS NAHHBIM
OJIO’KEHHE 3ePKaJIa U HaWIuTe [OJIoKeHHe (POKYCOB JIMHIbL.

L

JI

Puc. 14

Saxamovumenvnuti sman. Teopemuuecxuti myp

Bo3MoxkHBIE pelrieHus
9 kJjacce

3azgaua 1. 'pacdhuk ckopocTH 4acTHIbI
1. Beeném obo3nadenus s Macmrraba 1o ocu ckopocTH: 1 yci. en. = b [m/c|,
71 MacinTaba no ocd Bpemen: 1 ycu. ex. = d [c].
Toraa 1o ycaosuro 3agauu 2b-3d =12 M, bd = 2 M.
st onpenesienus: yCKOpeHusi B ToUke A mocTpouM KacarensHyio (puc. 15). U3
IOCTPOEHHUH ClieAyeT, YTO K03 PUUHUEHT HAKIOHA,

Av 66 3 b
k: _— S — = e e = = 2'
(At)A 8= 1 g oA lom/e

Otxyna momy4uum: d = 1 ¢, b =2 m/c.

2. Kak cinenyer us rpagHxa, CKOpocTh B Touke A paBHa v4 = 3b = 6 M/c.

3. Insa onpejenenust POHIEHHOTO Iy TH HYXKHO BHIYHCIUTD [JIOMAIEL IO KPH-
Bo# v(t) (3amTpuxoBano Ha pucynke). [Ipubnumxénnsiii noacuér naér S ~ 8bd ~
=~ 16 M.

v, YCII. eJl.

8

6 //

4 A AT

2 N \\ ]

OTANNNN [ 1
0 2 4 6 8 10 t,ycn en
Puc. 15
Kpumepuu ouenusanus

Ornpenenenye MacIITaba MO OCH ABCIIHCC ..o vvternaniseeeaeniaeteneeineaennn. 2
Onpenenenne MaCIUTAGA IO OCH OPIHHAT . « . v v e vvereneraeanneaesrensennrenennns 2
I'paduyeckoe onpeaeneHne CKOPOCTH B TOUKE A ... ... i, 2
I'pacduieckoe onpeeneHHe TPORTEHHOTO Y TH « « - v« e e venrnneneaearnarannnennnn. 4

3aznaua 2. Pasron asroMobuia
1. Yekopenue apromobuia a = Cf{vg+v), rae C — nocrosuusIil KoagpHitaenT,
KOTOPBIil MOXHO HalTH M3 HadalbHBIX ycioBuil: ag = C/vg. Orciona

Qoo 1

a:vo+v —a01+v/v0'

ITo onpexnenenwio a = Av/At. CnenosaTensHo,

a ag Vo

At=1ap=L (1 + 1) Av. (1)
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Uz dopmyns (1) sumno, aro a™! 3aBucur or
CKOpOCTH v JuHelHo (puc. 16).

2. Ilnomaar Tpaneuuu BoICOTON Av YUCITICHHO
paBHa IpoMeXyTKYy BpeMmeHu At, KOTODEIA Tpe-
fyerca nys yBesudyenus ckopoctu Ha Av. Coor-
BETCTBEHHO, IJIOMAJb 10/ rpaduKoM B IHAIA-
30HE cKopocTeit or 0 A0 vy YHUCIEHHO PAaBHA Bpe-
MEHH PA3roHa.

g onpenenenus mwiomaayu nom rpadpuKoM
BOCTIOJIb3yeMcsl HOPMYJION AMA IIOMWIAAHM Tpare-
muu. Torma uckomoe Bpems

t—-l 1+2 _3 w
0_2 ag ag UO_.Q ag’

3. Ucnons3ys rpacduk 3aBucHMOCTH @~ ! OT U, MOMKHO HAHITH 3aBUCHMOCTD CKO-
poctd v ot Bpemenn . JIis 3TOr0 Hy»KHO HAHTH JAJIA IPOM3BOJILHOIO 3HAMCHHUS U
ILJIOMIA b TPANENHH C OCHOBAHUAMK Gy by (1 +v/vo)ay ! & Boicoroit v. Dra mio-
WaJb PABHA BpeMeHH ¢, HEOOXOAUMOMY ISl JOCTUXKEHHA CKOPOCTH v:

1

= (2 + l)_) v=t, HIIH v? + 2vpv ~ 2aquet = 0.
2a9 Vo

v Pemtas kBaapaTHOe ypaBHEHHE, IOTYYNM

v = —vp £ 1/v3 + 2aupt.

Tak xak v > 0, 3HaK «—» B pelIeHHH KBaJPaT-
HOI'O ypaBHEHHMs He HMeeT (PUBUYECKOro CMBICTA.
Nrax,

t
- /.2
Puc. 17 v = —v + ¢/ 5 + 2a0v0t.

I'paduxk 710l 3aBHCHMOCTH KAYECTBEHHO TPE/ICTAB/ICH HA PUCYHKe 17.
Kpumepuu oyenusanus

Onpenienienne 3aBHCAMOCTH Q{U) - ..o oottt i 1
Dopmyna, CBA3BIBAIOIAA U3MEHEHHA AU M AL .. ... 2
Brifop KOOpAMHAT JUISt IOCTPOEHUS JIMHEHHOTO IPAMHKA . . . v oeeeeeennn. ... 1
Onpenenetize BpeMeHU g O FPADHKY .. ... vvee et et e, 2
Oupenenenne no rpaduxky CKOPOCTH B JII060# MOMEHT BPEMEHH ......ovvvunn... 2
DOpMYTA A V() ..ot e et 1
KauecTBeHHBIA IPAMAK U(E) - ..o vvetet e 1
10

Saxarovumeavnwti aman. Teopemuueckut myp

3agaua 3. DiIeKTpUUECKHAH MOCTHK
Ha cxeme (puc. 18) paccTaBUM TOKH, IIPOTEKAIOLIME
B nenu. Hanpasnenue Toka I BHIOpAHO NMPOM3BOJIBHO.
Tak KaK CONPOTHBJIEHUE AMIIEPMETPOB PABHO HYIIIO, CXe-
MY MOYKHO IIpeJiCTaBUTh B Goiiee yEoOHOM Jiist pacyéros
suze (puc. 19).
HaiinéM COMpOTHB/IEHHSI COOTBETCTBYIOIMX YYACT-
KOB CX€MBI, BHIPA3HB UX Yepe3 CONpOTHBIeHHE R;:

R PR _ B3R 3.
2= R +R, R +3R 4V

R3:R, 2R1R,

B =g R R+ Ry
6R: + 11R,
Rogm = Ri2 + R34 = Ry - m

Takum 06pasom, MOXKHO HalTH cuiiy Toka Io:

U _ U 4Q2R +R.)

o= Rosi Ri 6R; +11R,

Ha#iaém cuny Toka I:

I:.Tl—-Ig:

2

Ry R, U ( 6R, - R, )

— I - —
I°R1+R2 R:+R, R, \6R, +11R,

1. Muaumym momyns toka I mocruraercs npu R, = 6R; = 18 kOwm, Takum
obpasom, |I|min = 0.
2. IIpeobpasyem (2) K cieiyomeMy BHIY:

U (| __12R )
R 6R, +11R; )

d1a dyHKuua uMeeM MakcaMyM npH R, = 0, npu 31oM |I|max = U/R1 = 27 MA.
3. 3anumenm ypasuenue u3 ycaoBus Iy = |Imax /2:

U 4Q2R1+R;)  lmax _ U

h= 4 Snriih = 3 =am = 1BoMA
10
Orciona waitném R, = ?Rl =10 kOm. )
Kpumepuu oyenusanua
P aCTET CXOMBL . « v« « e e e s see et ete e e e e ot et e e s e e e et e e et ey 2
OnPERENEHUE |Imin « <« v cvvnrrrnnreeneensaereans e e e ine et enaeeaeenns 1
OnpejieNieHre COOTBETCTBYIOMIETO Fa oo iv i 2



XLII Beepocculickaa oaumnuada wxoibHuxoe no guduxe

OnPenENEHRE |1 max « -« c v enenae ettt e e et e e et 2
Onpenenenne COOTBETCTBYIOINETO Ry . oo i, 2
Ounpenenenne Ry, npu Ko1opoM Jo = [Hmax /2 oo veriiii e 1

3apaua 4. Ilepegauya TemoBo#l sneprum
KomuvecrBo Tennorel, mocTynamomgeii B

£,°C cTepxeHb 3a 1 ¢ oT xkunsAwedt BOABI, IPONOP-
100 = puoHanbHo oTHomenuio At/Arx npu z = 0,
80 S~ TO €CTh Ha JIeBOM KOHIE CTepKHA. DTO OTHO-
0 e AN IeHHe PaBHO YLNIOBOMY KO3 bHIMeRTy Kaca-
40 ‘\-‘.\ ~N— < TEJIbHOM K KPHUBOH DaCHpeeseHUs TeMIlepa-
20 1;1::\165 =i kG| TypbI BioasL crepxkusa npu z = 0. Touyro Tak

JKe KOJIHYeCTBO TEIJIOThbl, [Iepe/laBaeMoit cMe-
CH BOJA~HEJ], IPOIOPIMOHAJILHO OTHOIIEHUIO
At/Az npu z = L.

IMposeném Ha rpaduKe KacarelbHbie K KPUBOH DaCIpEJe/ieHHs] TEMIepaTyp
npu £ = 0 u r = L u onpenenuv yriossie kKosddunuentst (puc. 20):

0 10 20 30 40 =z,cm
Puc. 20

At

_ At At
T Az

= 5°C/cm, ky = =0,8°C/cm.

k
! Az,

z=0

ChnenoBaTenbHo, 4O COCYAa CO CMECHIO BOJBL M JIbJA JOXOAMT TOJIBKO ko /ki =
= 16% Tens0BOro mOTOKA, NOCTYNAIOHIEr0 B CTEPKeHL OT KHOsAMmeH Boabl, a 84%
paccenBaeTcs B OKPYIKAIOIIEE NPOCTPAHCTBO.

Ecin crepxkenp TEILION30IMPOBATH, TO PACHPEAEICHHE TEMIEDATYPbI BAOMIb
CTep2KHs OyIeT BBIPAXKATHCS OTPE3KOM NpsiMoii nuuuu. CoeIuHUM NPAMO JTHHHEH
Touku t = 100°C mpu z = 0 u t = 0°C npu z = L. Hakion aroii npsmoii,
Kak crenyer u3 rpaduka, paser kg = 2°C/cem. CuetoBarenbHo, OTOK TEILIOBOM
SHEpPruu OT KUIIAIMECH BOJBI B CTEPXKEHbL YMEHBIUUTCS B k) [kg = 2,5 pasa, a H0TOK
3HEPIud B COCYJ CO CMEChIO BOABI M Jbja ysemuuurca B ko/k; = 2,5 pasza. Bo
CTOJIBKO YK€ PA3 YMEHbIUIHTCA BPEMsl TasSHUS Jb/a.

Kpumepuu ouenusanus
W pesa onpesenenus KOJIMYECTBA, TEILIOTEI, IPOTEKAIONIEH

0 CTEPXKHIO, 110 HAKJIOHY KacareiabHOl K rpaduky () ......... 2
Onpenenenne HakJIOHa KacaTeabHOH At/AT Ha ropsiteM KOHIE CTEPXKHS ....... 1
Onpenenenne Hak/IOHA KacaTeNnbHOR At/AZ Ha XONOJAHOM KOHLE CTEPXKHA. .. . .. 1
OrnpefesieHye JOIH TEIUIOBOH SHEPTUM,

pacceuBaeMoii B OKPYZKAIOUIEE TIPOCTPAHCTBO .« v v vevenrerenenn.. 2
JIuneituniit rpaduk t(z) 418 TEIOH30IMPOBAHHOTO CTEPXKHS ..\ oveeeern... .. 2
Omnpenenenne HaKIIOHA KAcATeNbHON K rpaduky t(z)

B CJIYY3€ TEIIOU30JIUPOBAHHOTO CTEPHHS « o v e e veveeranennnnn.,, 1
Omnpenesienne OTHOMEHUST BDEMEH TAAHUS JILAA B ABYX CIYYAAX .. .vvven...n... 1

12

Saxmovumenvnuti aman. Teopemuveckuti myp

10 xJjacc

3agaga 1. Koseco ¢ pebopaoit
1. Ckopoctu Todek A u B MOXHO BbIpasuTh 4epes
CKOPOCTH HOCTYNATEILHOrO JBUXKEHHUS KOJieca KaK Heso-
ro ¥ CKOPOCTH BPANIATENLHOIO ABHXKenust. Ho npomnie Boc-
TI0JIB30BATHCS Ujeei O MPTHOBEHHOM OCH BPAICHHA IS Te-
na, Karswerocs 6e3 npockanb3siBanus. O603Ha4YUM TOY-
Ky KacaHHus Kojyeca ¢ penbcoM 6yksoit D. Ckopocts 310
TOYKHM paBHa Hya0. OCh, Ipoxonsamas gepes Todxy D —
MHIHOBEHHAs OCh BPAIIEHUA BCEX TOYEK Koseca. Ilycrn
paccrosizue AD = L, a paccrogune BD = [ (puc. 21).
IlpeanonoXuM, 4TO YINIOBas CKOPOCTH BPAIIEHHMS Kojeca paBHa w. Torga cko-
pocth v4 = wlL, ckopocts vp = wl, a ckopocTh koxeca vg = wr. Ilo ycaoBuro
AB = 2r. Yron ABD npsmoii, Tak KaK ONUpaercs Ha AuaMmerp okpyxkuoctd. To-
raa no reopeme Iludaropa L? + 12 = (2r)%. YMHOXMM 5TO PABEHCTBO HA KBAJ[PAT
yraosoit ckopoctr: L2w? +12w? = (2r)?w?. Jlerko BUaeTh, YTO NOMyYUBIIEECH Bbi-
pa’keHue YKBHBAJIEHTHO PABEHCTBY v + v% = (2up)?. CienoBarenbHO, HCKOMAs

CKOPOCThH
2 )
Vg +vg

2

2. ITockonbKy BeKTOp cKOpocTd TOYKH C HAUPABJIEH BEPTUKAJILHO, 9TA TOUKA
JOJI2KHA HAXOAUTHCS HA OJHOM YPOBHE C PelIbCOM, a €6 CKOPOCTb V¢ = W, [Ae T =
= CD. Takux TO4YeK HABe: 10 OAHOH CJIEBA U CIIPABA OT MIHOBEHHOH OCH BPALIEHUs
(rouku D).

3. ycTs paccrosuue OC ot ocu koneca a0 Touku C pasHo R. Yckopenue -
6011 33,TaHHON TOYKH KOJIeCa ONUHAKOBO BO BCEX HHEPIHAIbHBIX CUCTEMAX OTCUYETA.
Haitnem yckopende TOYKM B CUCTEMe OTCUETa ABUKYILIENCH, KaK U LEHTP KoJjeca,
MOCTYTIRTENBHO CO CKOPOCTHIO Ug.

Yckopenue

Vg =

ac=&R=(%YR.

Ero npoekiua Ha BEPTHKAJIBHYIO OCh

T (v0)2 T v vi+dd
acy = ac—— = b —_ = — = ——
Y R T

R r 4r

1 OJIUHAKOBA JIJIsl BCEX TOYEK KOJIeCa, HAXOAAIMXCS Ha OJTHOM yPOBHE ¢ penabcom!
Kpumepuu ouenusanus

100107533 (2%, (53217 (009 100) 0101 u - S 3 N 5
(0190753 (%) (21307 (IRTT6 200 013072 07 o R A 3
OnpetesieHue TPOEKIFAN YCKOPEHHE QCy -« <+t c v vtetnae e ntaaaaeneneenerannsns 2
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3azaua 2. IIaii6a na HakJIoHHOI IIIOCKOCTH
H306pa3umM Ha MIOCKOCTH Ty OKPYXKHOCTb pamuyca L u BBeném 0Bo3HaveHHe
r = L + 2z (puc. 22). 3gecy z — nedopmanus npyxunsl. PaccMOTpUM CHIIBI, Oeii-
cTByMOmME Ha maiiby: Fy,, = kz — ynpyras cuia, mg sin & — COCTaBISIONIAs CANbBL
TSIZKECTH BJOJIb ILIOCKOCTH (puc. 23).

Yy YL cxkartue
m
r T
2 [0
pacTsXKeHUe
Puc. 22 Puc. 24 Puc. 25

Papnopeitcreyiomas F' 3Tux cuit Moxer ObITh HaiiieHa C [OMOIIBIO TEOPEMBI
KOCHHYCOB:

F? = (k2)? + (mgsina)® + 2 - kz - mgsina - sin 6.
Cuna F' He MOXKET NpEBBINATH 10 MOAYII0 MAKCHMAJBHYIO CHJIY TPEHHMS [OKOS:
FTp. max = UmMgcosa,
F £ Frp. max =mgsina  (tak kak tga = p).
B uTore nony4aem ypaBHeHHe, OnpeAensioee rpaHAILL 0bacTeil pABHOBECH:
(k2)? + 2kz - mgsina - siné = 0.

3TO ypaBHEHHE UMEET JBa KOPHA:
1. 2 = 0 — rpanuLa COBNaIAET C OKPYKHOCTbIO paguyca L.

2.z = —zrkﬁgsinasine = —Asinf, rne A = —2%€sina > 0.
I cnyqait: npy>kusa paboTaetr KaK Ha pacTSXKEHUE, TaK H HA CKATHE (puc. 24):
06 - cXKaTue,
n<0< 27 — pacTs>KeHue.

Xx=(L+2z)cosf = (L — Asinf)cosf = Lcosf — gsin%,

y=(L+2z)sinf = (L — Asinf)sinf = Lsinf — Asin?4.

II cny4ait: mpy»xuna paGoraer Tosnbko Ha pactsixenue (puc. 25). B arom ciy-
4ae BCA 06/1acTh BHYTPH OKPYXKHOCTH pajauyca L sBisercs paBHOBECHOH, TaK Kak

14

Saxarovumenvunii sman. Teopemuueckutd myp

OTCYTCTBYIOT yipyrue cuibl. K 3710i obsactu pobasnserca oO6IacTb PaCTAXKEHUS
u3 I cnyqas. 3nagennam 0 < 6 < 7 coorserctByer r = L, m € 0 € 27 — rpasuia
obmacru, kak B I cayyae.

Kpumepuu oyenusanua

YenoBre PABHOBECHS TTAMOBI. . . ...t o vttt ir i reneeerenanannnnens 2
VpaBHeHHE Il TPAHUL, OOIACTEH PABHOBECHS . . v s v eeeseeenneneenennnrnn. 2
Onpenenenue rpanut; obnacreit pasHosecus B I ciydae (UPyKHHA) ... . ...... .. 2
T'padux obnacreit pasuoBecusa B L coryuae. ... 1
Onpexnenenne rpanun obaacreil pasaosecus Bo I ciydae (DE3UHKA) . ........... 2
I'pacdux obnacreit paBuoBecus Bo Il coiyqae. ..o, 1

3anaua 3. CioxHbIl KOHOEeHCATOP
IMepsonadaibHaa EMKOCTE KOHIAEHCATOPA (TO €CTh EMKOCTH MEXKAY MIACTHHAMH

b u ¢) paBna

Co = E—‘f- = 0,44 u®.

TTocie 3aMbIkaHus Ki04a K ¥ yCTAHOBJICHUS HOBOTO PABHOBECHOT'O COCTOSHNSA BCE
TOKH 0BPAINAIOTCA B HOJIb H, CIEA0BATENILHO, PA3HOCTH [IOTEHIHAIIOB MeX /Iy Kpaii-
HUMHY [LIACTHHAMH TaKXXe 0Opallaercd B HOJb. JKBUBAJIEHTHASA CXEMAa CIOXKHOIO
KOH/IEHCATOPA HMeeT BHJ, NOKA3aHHBIA HA PHCyHKe 26. BMKOCTb CII0XHOTO KOH-
aencaropa pasia C = 2Cp = 0,89 u®. CienoBaresbHO, IPU 3aMBIKAHUHM KJIIOYa

éMkocTh u3Menunace na AC = 2Cy — Cy = Cp. Co
ITpumenyM 3aKOH COXpAHEHHS IHEPIHH: b c
Agar = AW, + AQ, 2C, 2C,
rne Agar — pabora GaTapen. l——dl
Agar = EAg = E2AC = 6Cy, Pnac. 26

riae Aqg — 3apaj, npoTéKImil Yepe3 GaTapero nocie 3aMblkaHus kioua K.
MNamenenne AW 31eKTpUYECKOH SHEPIUHU CIOXKHOTO KOHJAEHCATOpa PaBHO:
&E?.2C, &0,

&%Cy
AW, =W, - W; = 5 5 =5

TaxkuM 06pa30oM, KOJUYECTBO TEILIOTHL, BbLIEIUBIICHCS B cxeMe Ha 0DOMX pe3u-
CTOpax, PaBHO:
& 2 Co _ & 2605
2 21

AQ = Agar — AW, = = 3,2 mxIx.

Kpumepuu oyenusanua
DKBUBAJIEHTHAS CXEMAa, CIIOMKHOIO KOHJIEHCATOPA .« e« v e v vt eeeeneaantcnnnnnesnnns 1
PacyéT éMKOCTH CIIOMKHOTO KOHJIEHCATOPA -+ v« v v vt v re e inieeannaesnaneinnnnnnesn 2
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ITpuMeHenne 3aKOHA COXPAHEHUT SHEPTHM -+« o vt e v v v ree et eeeeeeeneeneeeennns 2
Onpegenenne PabOTBI BATAPEH . . ... ..ottt et et 2
Onpenenenne H3MEHEHUS 3JIEKTPOCTATAYCCKOM SHEPTHH . .. ..o oveeeenenne. .. 1
DopMyna NJIs KOTHYUECTBA TEIIOTBL . -  « o v v v e ee e e et et et e eeee e et ee e 1

YucseHHoe 3HAYCHHUE

3agava 4. MurnMmanbHas cKOPOCTh HPOTOHA
1. ITo npuanMNy CyNepHO3NIMN NOTEHIHAN @, B HEHTPE KOABLUA DABEH

R

@ 47rEoR.
Horennuanenas sueprust W, npoToHa B IeHTpe KOAbIA:

Qe
Wo=—-—.

& 47I'EQR

Ilo 3akony coxpanenus sxeprun W, = m,v?/2. Torna
2W, Qe 5
Ua min == = =35,9-10° m/c.
amin \/ mp 2reg Rmy ’ /

2. HaiiiéM moTeHIHal Qg B IIEHTPE PABHOMEPHO 3APAXKEHHOTO aucKa. IloBepx-
HOCTHAs TLIOTHOCTD 3apsiia Ha Jucke 0 = @/S = Q/(nwR?). PaccMoTpuM snemen-
TapHOE KOJIbIO PAJUyCOM T ¥ TOJIMHOM dr. 3aps 3TOro KOJBIA paBeH

2Qrdr
dg=o0 - -2nr-dr = B
IoTenuman, co3xaBaeMblii 9JIEMEHTAPHLIM KOJBIOM B €r0 EHTPE, PaBeH
dg Qdr

dpg = = .
o dregr  2meoR2

Orcrona NOTeHIHMAN B EHTPe JUCKA:

R
0o = [t = -2

2neg R? - 2megR’
0

Kaxk punno, g = 2¢,. Crenosarensno, Ws = 2W,, u Torza
V6 min = \/’évamin = 8,3 . 105 M/C.

Kpumepuu oyenusanus

TToTEeHIHAT B HEHTPE KOMBIIB, « . -« ot v v v e eee e e e et e e e e e e e e ee e 2
DOPMYIA ISl Umin B CITYTAE KOTBIIR + + .« v v e veeaeeenee e e e e e e e ee s 1
16

Saxmovumeavnwti sman. Teopemunecxull myp

e (32 13 (0T 3c) 12 () 1 (DN 1
Pacuér norennualia B HEHTPE PABHOMEPHO 3aPIKEHHOTO HHCKA ... vvevurouannn. 4
®opMmyna I Unmin B CIy4ae PABHOMEPHO 3aPAKEHHOIO JMCKA .« .vouenernennsn. 1
THCITEHHOE BHAMEHME - « -« oo vt ettt ettt et ettt e e e e e e e raeenaneaaaneanns 1

3azaga 5. Cmech Bo3ayxa m napa
ITpeanonoxuM, YTO SKCIEPUMEHT POBOAMTCA npH Temmeparype 1. QuesBms-
HO, 4YTO HACBHINIEHHE N1aPa HACTYHAET B TOYKE M310Ma u3orepMbl. Torna ansa oObé-
MOB V' > 5§ 11 ypaBHeHNE ra30BOro COCTOSTHUA B COOTBETCTBUH C 3aKOHOM JlanbToHa
HMeeT BUL:

Vi = (v +»)RT, (3)

L€ V1 — KOJNUYECTBO MOJieH BO3AYXa B COCYAE, & Vg — KOMUYECTBO MOJlel mapos
JKHJKOCTH B cocyae, Vi — 6ot 06bEM, npeBpunaouii 5 j1, a p1 — COOTBETCTBY-
1lIee eMy AaBlieHHe B cocyde (puc. 27).

p, kIla
120
N\
100
P2
Py ____-_—-————--_\
80___._110____________._g___\_.§~>,\
: ™~
60— 1 0
F=-F--f -1 -4--1--1-1-~1-- r--“-r----\-ﬁ\
g | s
201 : 5
2 Vo Wi
0 1 2 3 4 5 6 7 8V, n
Puc. 27

Inst 06néMoB V < 5 11 JaBieHue B COCYAE CKIAAbIBAETCH U3 JABICHUA BO3LYXa
H JaBJIEHHS HACHIIEHHOIO Napa. YPABHEHHE ra30BOr0 COCTOSHUSI MMEET BUL:

paVa = pulVa + 1 RT, (4)

rae Vo — nroboit 06b8M, He NpeBbIIAIONIHI 5 JI.
Usorepwmsr (3) u (4) nepecekatorcs B Touke (Vo, po), cienoBarensHo, upu V =
= Vp ameem:
l/zRT = pHVo- (5)

17
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Noxncrasmnss (4) 4 (5) B (3) u pemas NoJIyvYeHHOE ypaBHEHHE OTHOCHTEILHO P,
HAXOIUM:
py=PTP2V o, (6)
Vo— V2
Crieyer 3aMeTUTh, 9TO Jyist NONy4eHusi 60jie€ TOYHOrO YHUCIIEHHOIO Pe3yJib-
TaTa 1enecoodpa3sHo ¢ MOMOMBIO MpadUKa Ha PHCYHKE 27 BBIYHCIMTE HECKOJIBLKO
npoussesenuit p; Vi mis paznumusbix o6bemos V. > 5 o1 ¥ yCPEOHWTH NOJIyYeH-
HbI€ 3HAYCHHUS. AHAJIOIMYHBIM 06Pa30M, BHIYHC/IEHHE OKOHYATEJIbHOIO PE3yJbTaTa
¢ IOMOLIBI0 BhIpaxkeHus (6) ciiefyeT NPOBOAWTD [JIA HECKOJbKHX 3HadeHuit V, u
COOTBETCTBYIOUIMX €My 3Ha4deHuit po. I1pu noctpoenun rpaduka UCIOIb30BAIUCDH
gpucnennble 3adenun: 1T = 300 K, vy = 0,05 momneit, v, = 0,1 moneit, py = 50 klla.
BuyTtpennsas sueprua cMecd npu V' > 5 J1 BLIYACISETCS M0 popmyie:

U= gll]_RT + 3, RT.
C yuérom Beipaxkenuit (5) n (6) bopmyna npuobperaer su;
5
U= 5(1’0 — pu) Vo + 3puaVo ~ 1060 TIx.

Kpumepuu oyenueanus

YpaBHeHHEe ra30BOr0 COCTOSHUA JJIf CMECH BO3AYXA M HAPOB BOHBL . ... ......... 1
IIpumenenue 3akona JlaabTOHa AMis HAPIUANBHBIX JABICHAR . .. .o ovoeerenen.. .. 1
BBIPAXKEHHE JUIS DEL - <« oo o e ettt ittt e et e e e e e e e e 1
I'paduyeckoe onpeieneHne NPOU3BEAEHAA D1V - .o verinian it eiannn., 2
I'pacdbuyeckoe onpenesieHre NPOUSBEIEHUS PaVa oo vvn it iiiiiieannen., 2
UHCHEHHOE BHAUCHIE DEH -« -« « v v v v v e easenneeneanm et e ataeneaeanenanseaneananass 1
GopMyna s BEIYACIEHAS BHYTPEHHEH HEPTHM « « - .o ovvveeenareenanananenn... 1
YHucneHuoe 3HAIEHUE U .. ..o e e 1
18
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11 xnacc

3anaua 1. [pys ¢ npyxuaaMu
Beenem obo3nadvenns: T — cCMeIEHHE IPY3a K3 IEPBOHAYAJBLHOTO HOJIOXKEHHST,
y = ul — cMeuleHHe npaporo koana npyxussl II (puc. 28).

/2

I F1 m § II u
O e
/:/'I/Z ; e 4'7 //:/ ‘T
o ——g
Oz =
Puc. 28

Ha rpy3 zelicTByloT ynpyrue CHist:
F) = kx, F, = (y — z)k = (ut — z)k.
PesynbpTupyomas cuia:
F=F, - F| = kut — kzx — kx = k{ut — 2z).
Bropoit 3akon Hororona (ypasHeHHe JBUXKEHUSI I'DY33) 3ALMUUIETCS B BHJE!
ma, = k(ut — 2z).

Ilepeiinem Temeps B CHCTEMY OTCYETA, ABUKYHULYIOCH € MOCTOSHHOM CKOPOCTHIO
u/2 OTHOCHTENBHO «HEMOABUAKHON» cucTeMbl. O6e CHCTeMBI HHEPLIHATBHBIE, [I09TO-
MY yCKOPEHHS I'py3a B 0DeHX CHCTeMaXx OJMHAKOBBL: a, = 0,. B MOMeHT BpemeHnHu t
HAYAJIO KOODJAMHAT HOBOH CUCTEMBI HaxoauTcs B Touke ' = ¢t - u/2. Koopaunara
rpy3a B 3TOT MOMEHT BpeMmenu pasHa: z = —(z' — z) = —z' + z. Bropoit 3akon
HeoToHA B «ABHAKYILIEHCA» CHCTEME OTCYETa 3alMIIeTCs B BUJE:

ma, = k(ut — 2z — ut) = —2kz.
910 ypapHeHue cBOBOAHBIX KosebaHuit Ipy3a € yrioBO# 4acTOTOMR

2k

Wy = —.

B momentT Bpemenn t = 0 rpy3 HAXOAUTCA B HAYAJEe KOODAUHAT «ABUKYILEHCA»
cucreMsl zg = 0 B UMeET CKOPOCTb Vg = —u /2. Yepes nommepuona KomeOaHU

T K . m
2wy 2%k

19
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CKOpOCTh I'Py3a B 310# cucreMe Oyner paBHa +u/2 u OB cHOBa GyneT HAXOAUTHCS
B rouke z = 0. CiienoBaTeNbHO, B «<HENOABUKHON» CHCTEME CKOPOCTh TPy3a B 3TOT
MOMEHT OyJeT PAaBHA U, & €r0 KOODAHHATA

u n m
Kpumepuu oyenusanus

Onpeaesnenne pe3ynbTHPYIOMWEH CHIIBI, JEHCTBYIOUICH HA TPY3 -« ovvvveeneneennnn 1
3anuch BTOPOro 3aKOHA HBIOTOHA . . ... vt i 1
Tlepexos B ABHXKYUIYIOCH CHCTEMY OTCHETS - .« o vt vv e caee et eaee e aeeneeaeennn 2
YPDABHEHUE ABHIKEHHUA TDYBE ¢ o vt iee et enatetteneeaee et enttattoneneeneeneeneenn. 2
Omnpeznenenue 9acToOTHl CBOOOIHBIX KOMEOAHMME . .. ... .oouee it iaeann, 1
VYET HAYAIBHBIX YCITOBHM « . -« oottt ettt e e et e ate e e aeeaieens 1
BpeMsi JOCTHKEHUS TPY30OM CKODPOCTH U « - v« v v v eneeeeneeneeneaneanneneeaeanenn 1
OupeneneHne KOOPAMHAT I'PY3a B MOMEHT JOCTHXKEHHMA CKOPOCTH Y. veuvnn.. .. 1

3agava 2. Bpaumenue 3apsa>kKeHHOro DUJMHApPa
Ilpyu BpalueHud HUIHHAPA BO3HHKAET KPYIOBOH TOK, CO3JAIOUIUN MAarHATHOE
oJjie BHYTPH HUNKHAPA. [ToJHas cuila TOKA, TEKYILEro [0 NOBEPXHOCTH IHIIHHADA,
paBHa I = ovL, rue v — nuHeHHAaA CKOPOCTH 3apAACB. TOK, NpUXOAAIIMNCA Ha
eOMHMILY JUIMHBI BAAUHIDA, ¢+ = I /L = gv. MarsurHoe noste B BHyTpH IHIHHIDA
COBIIA/IA€T C MATHUTHBIM MOJIEM JJIMHHON KaTYLIKHU:

B= —“—21 = HoOU.

[lnoTHOCTH MarHUTHOM 3Heprun wy = B2/(2up) = poo?v? /2. Tlonunas sneprus
marauTHoro nonss Wy = wy - 7R2L = kv? /2, roe k = npoo? R2L.

Kuneruyeckas sHeprus BpaIAOMIerocs NUINHAPa i rpy3a Wi = (m+M)v? /2.

Eciiu KOOpAHHATHYIO OCh T HalPABUTH BHM3, TO IOTEHLMAIbHAS SHEPIUs IPy3a
3anuierca B Buye Wi = —mgz + const.

3anunieM Tenepb 3aKOH COXPAHEHHA SHEPrUH, BKIIOYAS MEXaHHYECKYIO SHEp-
TUI0 BPANAOIIEroCs LUINHADPA ¥ FPY3a U JHEPIHI0 MACHUTHOIO IIOJIS BHYTDH IU-
JUHApA:

2
v
Wk + Wn + Wy = const WK (m+ M +k) 5 — mge = const.

dz
IIpuruMas BO BHMUMaHHE, YTO ¥ = — U @ = ——, II0Jy4uM, npoauddbepeHImporan

3TO ypaBHEHHE [0 BPEMEHHU: dt dt
o= mg _ mg
" m4+M+k m+M+rpgo?R2L’
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Kpumepuu oueHueaHuUA

BoIpakeHue 18l CHITBI [TOBEPXHOCTHOTO TOKA. « - v v evvnseeennernnesnnasaneenanis 1
Beruucnenue MarsuTHON 1713854411 2+ SN R R TR 1
PopMyna NSt MIOTHOCTH MATHHUTHOM JHEPTHH .« o v tvvnrnrreeraneareneonencaenns 2
TTOTHAST SHEPIHT MATHITHOTO TIOIIS « .« -+« e e aaeneensanernerneasraerensennsnnen 1
Kunerudeckas sneprus BpallaloUIerOCTd IHITHHEDA « oo v v eruarorannersnnssnss 1
ITOTEHIMATIBHAS SHEPTM TPYBA « .« v ve v e e menenanensaeananeetanansnansnsnssens 1
3AKOH COXPAHEHMST JHEDPTHH « « .« o« v« v e enteem e tsuena st aaaenenaeanenaanns 2
ONPEeaENCHAE YCKOPEHHMA TDY38 .+« v vt eeeee ettt ieaeie e anaananeaeanes 1

3agaua 3. 3aps>KeHHEBIH MBUIBHBIN IY3bIph
1. Ha#iném naBnenue Ha Ny3bIpb, OOYCIOBIEHHOE 3JIEKTPOCTATHYECKEMHA CHJIA~
mu. Pacemorpum manmtit sstement AS nosepxuocru. HanpskéHrocTh anekTpude-
ckoro mons Ey, nelicTBYIOIIEro Ha HEFO, IO MOAYJIO PABHA HAIPSKEHHOCTH II0-
ns Ey, co3napaeMoro uM caMuM BOJIH3M ero MOBEPXHOCTH (3TO CleAyeT, HAPUMED,
43 TOro, YTO HANPSKEHHOCTH II0Jisi BHYTPH My3bIpA JOJDKHA OLITh PaBHA HYIIO).
Torna Ha Hero gefCcTBYeT CHIIA

QAS 1 Q
F,=Ey- — rue Ey=FE = ;— ——0.
2T e N 0= T o R
TakuMm 00pa3zoM naBjleHHE HA ILy3bIPh, O0YCIIOBJIEHHOE 3JIEKTPOCTATHYECKHMHM
CUJIAMU:
_B__ @
Po=AS T 32n%c, %
JaBnenue cui MOBEPXHOCTHOrO HATSKEHUS PaBHO p, = —40/R. Cymmaproe
JABJIEHHE PDABHO P = Ps + Pr. B paBHOBECHOM cocTofHNH p = 0:
Q? 40 0
327('280R3 R() -
CnenoBaTenbHO, pABHOBECHBIH PaAyC
2
s/ Q
= 4| ———— =~ 3,0 cMm.
Ro 12872¢q0 ’

2. Eciiu pajmyc 1y3bIpA OTKJIOHHJICSE OT PABHOBECHOrO 3Hauenusi Ko, TO CHIa,
KOTOpast JeficTByeT Ha MAJbIi 31eMeHT AS I0BEPXHOCTH, MOXKET GbITh 3alHCAHA
B BHJE:

Rt R
[pu Mambrx u3meneHusx pamuyca (AR & Ry) BelpakeHWe AJIs CHJIBI MMeeT
BUI:

3
F=pA5=4a<59—i)As.

3
g .AR~AS=40ARAS(—ﬁ i)

120
= ——ARAS.
dR|p_p, R R? R}

R=Ry 0
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3HaK «—» 03HAYAET, YTO PABHOBECHOE COCTOSIHUE IYy3bIps ycroiuuso. [Ipume-
uuM BTOpO# 3akoH HbloTOoHA K 3jiementy noBepxnoctd AS maccer Am:

.. 120 mAS .. o
AmAR o2 ARAS, m ey OTKya AR+ 48 — AR=0

910 ypapHenue cBOOOAHBIX KoMebanuit ¢ KpyroBoi dacroroil w = y/48wo/m. Ta-

KM 0bpa3oMm,
27 ™
=—=,/—=1 .
T » 195 6 McC

3. CkopocTh paziéra OpPbI3r MOXKHO OUEHUTH U3 3aKOHA COXPAHEHHS SHCPIHH.
IIpenebperasi MOBEPXHOCTHOMN 3HEPTHEH, MOJIyYHM:

2 2

16 = T-E—, OTKyZia v = _1000% =~ 94 m/c.

24meg Ry 2 4wegRom

Kpumepuu ouenusarus
QopMysia JaBlieHrs BHYTPH My3bIps W3-3a CHJl MOBEPXHOCTHOTO HATSOKEHHUS .. .. 1
JaBnenue, 00yCAOBIEHHOE SEKTPOCTATHIECKAME CHIIAMHE « « - oo vvenenrnnnennnns. 2
YCTIOBHE PABHOBECHST ITY3BIPST « « o vt e ve e es et aaae e aeetateteaneneanaseneasananans 1
Onpenenenne paBHOBECHOrO pajanyca {HoOpMysa ¥ YHCIEHHOE 3HAYEHHE) . . .. .. .. 1
Brraucaenue cusbl, geficTyomeit
Ha JIEMEHT IUIEHKH DU HAPYIIEHAH DABHOBECHM ... ............. 2

YPDABHEHHE KONEOAHMM ILYBBIP « « -« e v v vvevetaeeeeeeee e eaneeeaeanansanenennnnn 1
Onpenenenne nepuoga kosebanuit (GopMysna U YHUCIEHHOE 3HAYECHHE) .. .. ....... 1
ONEHKA CKOPOCTH PABNETA OPBIBT . o v v ettt et e en e e e e e e e e eaeanenananns 1

3agauga 4. Vcnosb3oBaHue 3HEepPTrdd MOPCKHX BOJIH
Pabora, npousseénnaa BoioOil, MOXKeT ObITh [IPEACTABJICHA B BULE ABYX CJlara-
embix: A; n A,.
1. Cuavana npoHCXOIUT aauabaTHIecKoe CKATHE:

Ay = AU = vCy AT = V%R(Tz - T), (7)

rhe YV — KOJHUYECTBO ra3a Haj NOPLIHEM. Ypa,BHeHne annaGaTm:

P (K)/ omyra 2o :&(&)5”
P2 i ’ i Vi p\p

2/7
Takum obpazom, Ty = T} (?) ~ 280 - 62/~ 468 K.
1
n
RTy
Ioacrasnsas uaiinennsie snavenus s (7), momyanm A; ~ 39 kJIx.

Hucno moneit v = =~ 10 moub.
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2. Tak kak mapienne nocsie OTKpHITUS KiIanana K He U3MEHAETCH, TO BTOPOH
IPONECC n306apHbIi:

5/7
As =pp AV =p2V2 = piW1 (-ﬁ—;) = 6,5 kJx.

Oxonuarensho nomyunm: A = A + Az ~ 38,9 + 6,5 = 45,4 x/Ix.
Kpumepuu oyenusanus

Dopmyna g paboTel IpH ANHADATHYECKOM CHRATHH . . o\ vvveeveeeenanaasnnss 1
YpaBuenre aquabanl B KOOPAMHATAX P U V. i i, 2
YpaBhenue agmabant B KOOpAMHATAX P U T ... o i 2
OUPEOETEHNE TMCIIA MOICH « .+« v e v e e et et te ettt et e e e et et e e it aeennn 1
Yuciiennoe 3uaueHne paboOTHI OPH 3TAADATHICCKOM CHKATHL - - -« v evvernernnnnn. 1
Omnpeznenenne paBOTh! Ha U300APHOM YIACTKE « . v evurenererennrnenenraenenenens 2
Brruucienye mOmMHOM PABOTBE . .« v v vttt et ee ettt i e et aeeaeaaeaeenens 1

3amaua 5. OnTudyeckas cucreMa

M3 obparumMocTu X082 ay4ell Ciiegyer, YTO PEe3yNbTAT pellieHUus 3a4a49d He 3a-
BHCUT OT TOrO, KaKasi U3 CTPEJIOK a UlH b, 33JaHHBIX B YCJIOBHH, ABIAETCH IIPeJ-
METOM, a Kakas €ro u3oOpa’keHMeM B CHCTeMe JIMH33—3epkaJsio. Tak Kak CTpesikd
a ¥ b napaniensbHb JHH3E, TO uX u300pakenus A u B Toxxe napalliielIbHbl JIUH3€
U, CJIeIOBATENBLHO, APYT Jpyry. A nockonsky A u B napaueisHsl APYT ApYTY, TO
OHH [APAJLIICJIBHBL M 3€PKAJLY, IPUIEM [IPAMasi, IPOXONAINAA Yepe3 UX KOHIIbL, 11a-
pasinesbHA [JIaBHOM onTUYecKoi ocu. Clie10BaTeNbHO, Y4, PACIIPOCTPOHSAIOIHAACA
BJIOJIb ITOH MPAMOI, IPEJIOMIISACH B JIMH3E, NPOHAST Yepe3 POKYC M KOHIBI CTpe-
ok A u B.

TakuM 06pa3oM, nocrpoerne 6y1emM IPOBOIUTE B CiIeayromem nopsaxe (puc. 29):

A

J

w

S

)
ONRONAARRRNRNANRAY

v

Puc. 29

1. ITocTpOMM [IIABHYIO ONTHYECKYI0 OCh JuH3bI O0;, KOTOpPAs IPOXOIUT Yepes3
ONTHYEeCKAH LUEHTDP NEePHEHAUKYAIPHO MIOCKOCTH JIUH3HL.

2. HpOBelIéM JIy4H, IIPOXOAANUe Yepe3 Havasld M KOHIBI IPEAMETa A ero n3006-
paskeHus. ITU JIYyIH JOJKHBI NIepeceKaTh ONTHYECKYIO OCh B doKyce JIHHSDI.
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3. 3auumii GOKYC JIUHIBI HAXOOUTCA CTAHNAPTHBIM MMOCTPOESHUEM.,

4. Onna u3 cTpenoK a uim b, yKa3aHHBIX B YCJIOBUH, SBIIAETCS NPEIMETOM, 2
JApYyrasi — ero u3obpakeHueM B CHCTeMe JUH3a—3epKaJio. IlocTpouM u3obparkenust
9TUX CTPENOK B JIMH3€e, HCHOMAb3ys o6paruMocTs xoua dydel. s sToro uenods-
3yeM CTAHAAPTHBIE Jy4Yd — MpOoxojsmniue depe3 GOKyC JWH3BI U Yepe3 eé LeHTp.
Ionyuum u306paxkenns A n B.

y 5. Onpa w3 crpenok A wiam B aBngercs NpeaMeroM IO OTHOUIEHMIO K ILIOCKO-
My 3€epKaily, a Japyrasd — ero usobpaxkenueM. CleioBaTejbHO, TJIOCKOE 3EPKAJI0
JIOJXKHO PACIONATAThCS TOCepearHe MEXAY cTpejkaMu A u B.

Kpumepuu oyenusarus

TIOCTPOEHME OIITHUIECKOM OCH .+ -« v+ e vt ettt ce e e tae et e e e et vaee s vaeannanns 1
OmpeneiieHAe HONOKEHUS TEPEIHEIO (POKYCA .« « .ttt rie e et aaeanannenn, 2
OrpeieiteHne TOMOKEHUS BAMHEIO BOKYCA .« ot v vvetnenee it e e e rnraneananns 1
Unes obpainerus X0aa Jy9el Wiy SKBUBAJCHTHBIC MOCTPOCHMS . .o\ vvrrensnn.. 2
Onpenenenue MONOXKEHUHA «IPEAMETa» U «H300parKeHUs» B IJIOCKOM 3epKaje .. 2
OrmpeiesieHHe HOJOMKEHUS TLIOCKOTO 3EPKATIA -« <t v et e e veaaeaevaenieeanraneanns 1
BreIBOA, 0 HE3ABUCAMOCTH OTBETA OT TOTO, KAKas U3 CTPENIOK, 33 JaHHbIX

B YCJIOBMM, ABJISIETCS TIPEIIMETOM, 3 KaKasl — ero uzobpaskenmeMm....1
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