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2013/No4

30paHHble 3aga4m MOCKOBCKOW
PU3nM4eckom onnmnmaabl

MepBbi TeopeTUYeCKUN Typ
7 Kracc

1. Ha npsmoii B Toure A (puc.1) HaXOAUTCS MyHKT OTIPABJIE-
Hust po6ota Kysu, KOTOpbIi MOKET HepeMeniaTbes BAOJb 1psi-
MOii OT Touku A 10 Touku D ¢ OHON U TOW XK€ CKOPOCTBIO 0,

s ¥ L
i fl

Puc. 1

MO/IyJib KOoTOpoil paseH 0,5 m/c. Ilporpamma ympaBieHust
po6oTa O3BOJISIET UBMEHSATD HallpaBJeHne cKopocTu Ky3u Tob-
ko BTOUKax A, B, Cu D, npuuem AB = BC = CD =300 m. Kpome
TOTO, TpOrpamMMa IpeaycMaTpUBAeT, YTO 4epe3 KaK/blii dac
Kysst momken Bosspamatbess B Touky A. Ilpm npoxokjaenun
touek B, C u D cpabaTbIBaeT 3aMbIKAIOIINI 3JIEMEHT, KOTOPBIi
3a)KUTAeT HArpajiiyio CBETOMOHYIO JAMIIOUKY Ha KOpIyce
Kysn. 3askkeHHbIE JIAMIIOUKH TOPST BO BCE BPEMSI €TO JBUKE-
Husi. VI3BECTHO, 4TO TIOCJIEI0BATENBHOCTD TIPOXOK/ICHUST TOUEK,
3QKUTAIONINX HArpaJHble JIAMIIOYKH, B KaXKIOM dace Oblia
passmynoii. OnpezesnTe KOJNYECTBO HArpa/l Ha Kopiryce Kysn
4yepes TATh YacOB IMOCJE CTapTa U3 TOYKU A.

E.Buwnsaxosa

2. B XVI Beke motinast Oypsi, nporieiiias 1mo AHTJIUA B
MecTHOCTH KambepJieHs, BBIBEpHYJA ¢ KOPHSIMH [IepeBbsi, I
TOT/Ia MECTHbBIC TTACTYXU OOHAPYKHUJIN B OOGHAKUBIIEHCS 3eMJIe
TIO/T BBIBEPHYTBIMU KOPHIMU HEKYIO TEMHYIO Maccy, KOTOPYIO
OHU MOCYUTAJIH YTJIEM, MO/PKEYb KOTOPBII, O/IHAKO, HE Y/IAT0Ch.
Ito 6bu1 rpadgut. B ganbHeiinemM 13 Hero HavyaJu TPOU3BOINTD
TOHKHE 320CTPEHHbIE Ha KOHIIE TTAJIOUKH 1 HCIOIb30BAIH UX IS
pucoBanus. ITH MATOYKU OBLIM MATKUMU, MAYKAJIH DYKH U
TIOIXO/IAJIN TOJIBKO [IJIsT PUCOBAHUS, HO He [T ncbMa. CToJsisip
Kacnap ®a6ep nauasu ¢ 1761 roga cBoe mponsBo/ICTBO JI€PEBSH-
HBIX KapaHJalleil, 4To MOCJAYKUJI0 HAYaaoM MUCTOPUU (hupMbl
Faber-Castell. Kapanganm pasindaiorcst

o TBepaoctu rpudens. Ipudensb kapan-

/’ ‘\ Jlallla  CPEJHEN TBEPIOCTH MMeeT TLJI0T-
"octb 2,1 r/ CM3, IJIOTHOCTD JIEPEBSIHHON

. o6omoukn 0,72 r/ e, CrangapTHas JIJin-

\C + Ha Kapangama 17,5 cM. Cahfblﬁ MPOCTOit

N - 13 BCEX TTPOCTBIX KapaHalieil uMeeT Kpyr-

soe cedenne. Vcrosb3yst npUBEIEeHHDII

Puc. 2 PHUCYHOK TIOIIEPEYHOT0 CEYeHUsT TAKOTO Ka-

paHjaiia Ha MUJIJIUMETPOBON Gymare
(puc.2), onpejienure ero CpepHIon MJIOTHOCTb.
E.Buwmnaxosa

3. Paccrosnme mexay ormerkamu 35 °C u 42 °C  mkasipr
MEeJIMIIMHCKOTO PTYTHOTO TEPMOMETPA PABHO 5 CM, a B Pe3epBY-
ape TepMoMeTpa XpaHutcs 2 T pryTu. OLeHuTe 10 3TUM JJAHHBIM
MJIONA/b TIONIEPEYHOr0 CEYeHUs Kanmmmsapa tepmomerpa (B
KBaJ[PATHBIX MUJLIMMETpax). V3BECTHO, 4TO M3-3a TEILIOBOTO
pacimpenus MJIOTHOCTb PTyTH 1pu temieparype 42 °C oka-

spiBaercs B 1,00125 pasa menbine, gem ipu Temmeparype 35 °C .
[InotHoCTh pTyTH TIpH Temueparype 35 °C  cunTtaiite paBHOUI
13,6 r/ eM” . Temmospv paCIIUPEHNEM CTeKJIa MOXKHO TpeHel-
peub.

C.Bapaamos

4. Tl cMacTepwsr IS CMEHIapUKOB PaKeTy, M UM CTaju
JTIOCTYTIHBI KOCMWYECKHe TMPOCTOphbl. [lepBbIMU KOCMOHaBTAMU
cramu Kpom, Bapami, Exuk, Jlocsm n Hioma. Bee onn Goiin
oamHakoBo#l Maccel. [Tun cTporo makaszan Hrome ciaenuth 3a
BECOM KOCMOHABTOB C TIOMOIIBIO CJOXKHEHUIIEro mpubopa Ioj
naspanueM «/IMTHAMOMETP». «3anomun, Hioma! — ckasan
[Tun. — Bec tema maccoit 1 xr Ha 3emue pasen 10 H, na Jlyne
1,6 H, a ma Mapce 4 H». Hioma Huvyero He moHuUMajJa B
JIMTHAMOMETpPAX, HO cTapaJjachb ObITb oTBeTcTBeHHOH. Ha 3emite
OHa B3BECHJIa CPa3y BCEX BMeECTe, BKJIOUast cebst, 1 OOHAPYKIIA,
YTO MPYKUHA JAMHAMOMETPA YAJIMHUIACh HAa 12,5 CAHTUMETPOB.
Tak ona u 3anucana B 60pTOBOIl JKypHas: «Ham Bec nHa 3emie
12,5 cantumerpoB amHamoMerpar. Ha Jlywe Hioma caesnana
cJeytontyio 3amnuch: «Harir Bec ymenbiriics va 10,5 cantumer-
poB». Ha Mapce B GoproBom ;xypHase Hioma cienana 3arotos-
Ky «Hamr o61uii Bec 1o cpaBHenuto ¢ JIyHOIl ... 1jcs Ha ...CM».
OnHaKo, B3BECUB BCEX, OHA OTBJIEKJIACh HA MAPCHAHCKUN Tieii-
3K U He 3akoHumsa (pasdy. Bepuysmmcs na 3emimio, Hiomma
nostyunsia Harousiit ot [Tuna ¢ yrposoii, 4to 60Jbllie OHA HUKY/1A
e nonetnt. Ilun Takske orMmerma: «Xe-xe! Macca-To Hammx
KOCMOHABTOB HE MEHSIJIACh BO BPEMS MOJIETOB!»

Sanummure oHyio ¢ppasy Hiommu, 41061 OHA CMOTJIA TPOIOJI-
SKUTH CBOM KOCMHYECKHE MYTENIeCTBHS.

E.Buwnsaxoea

8 knacc

1. Besocunemucr ¢ mOCTOSIHHON CKOPOCTbIO 15 KM /4 Kypcu-
pyer Mexay nynktamu A n B, naunnas us nynkra A. Ilemexon
KypCHUPYET 10 TOH ke Jopore Mex/ay nyHkramu A u B, HaunHast
u3 TyHKTa B, co ckopocTtbio 5 KM ,/4. Paccrosmme mexmy
nyaktamu A n B pasao 10 kM. Uepes xakoe BpeMs y BeJIOCHTIE-
JIICTA ¥ TeNeXo/1a IIPOU30ii/IeT TPEThs BCTPeYa Ha JI0pore 1 re,
€CJIM OHM HayaJy J[BUYKEHUE OJIHOBPEMEHHO?

E.Illenwy

2. Nwmetores aBa cocysa o6beMoM 1 M° xaxabii. B 1epBoM
cocyzie HaxoauTcst 1 KT azoTa, BO BTOPOM — cMechb a3ota u 18 r
Bo/isiHOTO Tapa. KoJsimuectBa MoJsieKyJ1 B 060UX COCY/IaX OJMHA-
koBbl. Halinre oTHOIIEHNe Macchl CO/IEPKUMOT0O BTOPOTO COCY-
Jla K Macce COJEepyKIMOro MepBOro cocyaa. Macca MOJIEKYJIbI
BO/IbI coctaBiisieT 9,/ 14 oT Maccehl MOJIEKYJIbI a30Ta.

O.Illsedos

3. Ha pucynke 3 u306-
PaKeH JerKWil >KEeCTKU
CcTep>KeHb JUINHOW 3a, K
KOTOPOMY Ha PACCTOSTHUH
a OT OJIHOTO W3 KOHIIOB |
MIPUKPEIJIEHa HeBecoMast o I
HUTD, NIEPEKUHYTas uepes
670k. K 1mIpOTHBOIIOIOXK- |
HOMY KOHIy HUTH Tpu- |
KpeIJieH TPy3 Maccoii
M = 3 kr. K xontmam crep-

iy




JKHsI IPUKPEIIeHb! rpy3bl 1 u 2. Halimure Macesl my u my aTuX
IPY30B, €CJIM CHCTEMa HAXOANTCS B PAaBHOBECHH W TPEHUS B OCH
6JI0Ka HeT.

O.Illsedos

4. IllkonbHuk Bragucsas uccieayer oXJiadKJeHHE BOJBI B
cTakaHe Ha Mopo3e. BiajmciaB 3aMeTHiI, 4TO OXJIXK/ICHHE OT
temrieparyper 91°C go 89 °C  mpoucxoaut 3a 3 MuH, a OT
temneparypel 31°C no 29°C — 3a 6 mun. Uemy pasHa
TeMIiepaTypa OKpy:Kaiomel cpeapr? CunrtaiiTe, 4TO MOITHOCTH
TEIJIOOT/IAYH TIPOIIOPIIMOHAIbHA PA3HOCTU TEMIIEPATYP CTaKaHa
U OKPYIKAIOIIEN Cpe/bl.

O.Illsedos

9 knacc

1. Kamenb, OpOIeHHDIN BEPTUKAIBHO BBEPX € MOBEPXHOCTH
3emusn, vepe3 MPOMEKYTOK Bpemenn T=1 ¢ mociae Havama
JIBIKEHIST OKA3aJICs BbIIe 3a60pa BBICOTOM /1 = 4 M, a elile yepe3
3TOT K€ TIPOMEKYTOK BpEMEHN T — HIDKe aToro 3a6opa. Kakoit
Moryia ObITb HayaJbHash CKOPOCTb KaMHsS? B Kakoii MOMeHT
BpeMeEHU OT HaydaJja JABUKEHUA MOTJia 6bITb JOCTUTHYTa MaKCH-
MasibHas BbICOTA MOabeMa KaMusa? Jlo Kakoi MakcuMaibHOI
BBICOTBI MOT TIOJHATHCSI KaMeHb? Y cKopeHue cBOOOIHOTO Ta/ie-

HUA cyuTaiiTe paBHbIM g =10 M/ 2, COIIPOTUBJICHKE BO3/lyXa He

YUIUTBIBAMTE.
O.Illsedos

2. Paccrosame mexay otMerkamu 35 °C u 42 °C mkasrsr

MEUIITHCKOTO PTYTHOTO TEPMOMETPA PAaBHO 5 CM, a B Pe3epBY-

ape TepMoMeTpa XpaHHUTCs 2 T PTy-

vi TH. OIIeHUTE 110 9TUM JIAHHBIM I1J10-

MIaJb TOMEPEYHOTO CeYeHHs Ka-

/ nustpa repmomerpa (B kBaapar-

HBIX MUMMeTpax). 'padux sa-

— BucUMOCTH o0beMa V PTyTH OT

TEMIIepaTypbl ¢, BBIPAKEHHOW B

rpagycax Ienbcus, sBisercs mps-

Puc 40 t MO JMHUEH, M300pa’kKeHHON Ha

pucynke 4. Ilpum temmneparype

100 °C o6bem prytu B 1,018 pasa Gosbiiie o6beMa PTYTH TIPH

0 °C . Ilnotuocts prytuipu 0 °C cunraiite paBuoii 13,6 r/ eM®
TernoBbIM paciMpenneM CTeKJIa MOJKHO HpeHe6peyb.

C.Bapaamos

Y

3. Ha pucynke 5 u3006-
pa’keH JeTKHil TOPU30H-
TaJIbHDBIH JKeCTKUI cTep-
JKeHb JITMHON 3d, K KO-
TOPOMY Ha PACCTOSTHUSIX
a n 2a OT OJHOTO W3

iz e KOHIIOB IIPUKPEILIEHBI
BEPTHKAJBHbIE HUTH, TIe-

PEKHHYThIE Yepe3 6J0-

§—— LI L {8 xu. K mporusonososk-
iy Hi,  HBIM KOHI[aM HUTeH 1pu-
Puc 5 KPEIJIEHbI TPy3bl Mac-

camMu my m m, . K xon-

I[aM CTep>KHS IIPUKPEILJIeHbl IPY3bl MaccaMu mgy u my . VI3Bec-

THO, 4yTO My = 1 kru my = 2 xr. Kakumu J0JIKHBI OBITH MaCChI
my u My, 9TOOBI CHCTEMA HAXO/IIACh B PABHOBECUN ?

O.Illsedos

4. kospHuiia VipuHa 1poBOAMIIA ONbBITBI € AJIEKTPUYECKOI
IenbIo, cXeMa KOTOpoil m3o6paskeHa Ha pucynke 6. Korga
Wpuna moxakmmouynsia BoiBoAbI A u B 1enu K Garapeiike u
3aMKHYyJIa K104 K, OHa 3aMeTuJia, 4To aMrepMerp A; TOKa3bl-
Baer 3HaueHue cuibl Toka I; = 1 MA, a ammnepmerp A, —

sHauenue I, =3 MA. Kakumu R,

Oy/yT TOKA3aHUST aMIIepMeT- 2—@ ;
poB, xorga Vpura pasoMk-

Het kJtou? [IpuGopsr cuntaii- —]
Te U/eaJbHBIMU. R K
O.Illéedos  Puc 6 !

oo

10 knacc

1. [lIxonbuuku Bramucnas u SpocaaB craproBain us epes-
nn Jlunoska B zgepesnio [lemyinkuno: Buaaucnas nanpasuics
nemkoM, a fApocnaB — cuycrd ¢ = 8 MUH Ha BeJIOCHIIE/E.
Jlo6pasiiucs 0 [leMyIKnHO, KasK/Iblil 13 MIKOJbHUKOB pa3Bep-
HYJICS W TIPOJOJUKHJ JIBMKEHHE B OOPAaTHOM HAIIPaBJEHUU C
TpeskHell cKopocThio. SpociaB mpubbLT B JIMTOBKY Ha @) =
= 32 mun pawnbire BraamcsaBa. Ha aumcraniyuy mIKoJbHUKI
BCTPETUJIMCD JIBA Pasa, MpuyeM 06e BCTPEYW IMPOU3OIIIN Ha
O/INHAKOBOM PACCTOSIHUU OT CepPEeINHBI IUCTAaHIK. BO CKOJIBKO
pa3 CKOPOCTh BEJIOCHIIEUCTa OO0JibIlle CKOPOCTH Tiemexoza?
CKOJIBKO BpeMEHU ITPOIILIO MeXK/y BCTpedaMu?

M. Pomawxa

2. TIpoBO/Ist OTIBITBI C BEPEBKOI, IMKOJBHUK Bacst o6Hapysku,
4TO ee y/JIMHEHUE IPOMOPIHOHAIBHO PACTATHBAIONICH CHJIE,
npuueM pu cujie Hatskenust [y =4 kH yanmHenue cocrasisier
20% OT HavaJabHOI AJUHbBI. Bacg 3aKpenus KOHIbI BEPEBKU Ha
CTBOJIAX JIBYX [IePEBHEB, PACIIONOKEHHBIX HA PACCTOSHUE L =
=20 M gpyr or Apyra Ha pasHbIX Oeperax pekn. Bepeska
okasamach Ha BbBIcoTe 0,1L = 2 ™M mHam Bomoit. I'pys kaxoit
MAaKCHUMAaJIbHOI MacChl MOJKHO ITPUKPEIINUTD K CEPE/ITHE BEPEBKH,
4TOOBI OH B MOJIOKEH N PABHOBECHSI He OKa3aJics B Bojie? Pernre
3ajlauy B JIBYX CJIydasix: a) JUIMHA HEHATSHYTOIl BEPEBKU PaBHA
L; 6) BepeBka BHauase HaTaHyTa ¢ cuioit Fy/3, T.e. mmmma
HEHATSIHyTOH BepeBKH MeHbllle L. Pa3mepamu rpysa MOXXHO
npenebpeyn. Yckopenue cBo6oHoro najgenus g =10 M/ .

C.Bapaamos, O.Illsedos

3. IIkonpuuk Braaucnaas uccieayer OXJaKIeHue BOJbI B
cTakaHe Ha Mopo3e. BiajyciaB 3aMeTHsI, YTO OXJIAXK/IEHHE OT
temmeparypsr 91 °C nmo 89 °C mpoucxoant 3a 3 MUHYTHI, a OT
temneparyper 31°C o 29 °C — 3a 6 MunHyT. 3a KaKoe BpeMst
Oy et npoucxoautb oxaaxaenne ot 11°C go 9 °C ? Aor +1°C
0 —1°C? Cuwuraiite, 4TO MOITHOCTD TETJIOOT/[AUU TTPOIIOPITHO-
HAaJTbHA PA3HOCTH TEMIIEPATYpP CTAKaHA M OKPY’KAIOIel CpeJIbl.
Yaenbubie TEMIOEMKOCTH BOJIBI W JbJa COCTABJISIOT
4,2 xJlk/(xr-°C) n 2,1 KII}K/(Kr -°C) COOTBETCTBEHHO, Y/ieJIb-
Has TemioTa IJaBIeHns JbAa 336 k/Ix/Kr. TerIoeMKoCTbio
cTakaHa npeHeGpeub.

O.IIlsedos

4. Omuenute rtemmneparypy B 1entpe Counna. Cuunraiite,
YTO IJIOTHOCTD BetfecTBa COJTHITA TTOCTOSIHHA, a B IieHTpe CoJH-
11a aTOMbl BOJIOPO/IA MOJHOCTBIO PACIIQJIAIOTCS HA MPOTOHBI U
9JIEKTPOHBI, 00pasysl IJasMy € MOJSpHOW Maccoii M =
= 0,5 r/MoJb, JIsT KOTOPOII MOKHO HCIIOJb30BaTh ypaBHEHUE
neasbHoro rasa. Ilepsas xocmmdeckas ckopocts st ComHIia
(cxopocTh ABWKEeHUS cryTHUKA BOM3H nosepxuoctn CoHia)
cocrasysier v = 400 kM ,/c. YHUBepcaibHas ra3oBasi MOCTOSIH-
Hast R = 8,3 Jlx/(mosmb - K).

O.1llsedos

5. B rpex BepmmHax paBHOCTOpOHHETO TpeyroJbHuka ABC
pasMecTHJIN 3JeKTpHUecKre 3apsapl: B BepmmHax A n B —
3aKpeIJIEHHbIE 3JIEKTPUYECKUE 3aPS/Ibl +¢ U —¢ COOTBETCTBEHHO,
B BepimHe C — HE3aKPEINJICHHDINH 2JICKTPUYECKUI 3apsij +q .
Ykaxure, B kakoit Touke D miockoctd ABC Hajio pa3MecTuTb
elie O/IMH 3JIEKTPUUECKUIl 3apsii +¢, 4TOObI HAXOJSIIMICS B
Touke C 3JIEKTPUYECKUIT 3apsi/l +¢; HAXOJUJICS B PaBHOBECUU ?

O.Illgedos




48 KBAHT -

71 knacc

1. Kpyusnore maitnepnt «llepBoiit» u «BTopoii» TIBIBYT
PaBHOMEDHO U TIPSIMOJIMHEHHO. YTOJI MeXay HUX KypcaMu
o = 60°, ckopoctb «IlepBoro» v, =

% = 35 kM /4, ckopocTtb <«Broporo»
! vy = 31,6 kM /4 (puc.7). C naiinepa
«IlepBblil> € BpEMEHHBIM HHTEPBA-

JIOM B HECKOJIBKO 4aCOB OTILJIBbIBAIOT

JIBa KaTepa, KOTOpble, JIBUTasChb C
MTOCTOSTHHOW OJTMHAKOBOIT CKOPOCTDHIO,

Y MepHeHAnKyIIpHON Kypcy <«llep-
BOTO», TOYHO IIPHUILJILIBAIOT KO «Bro-
iy ”_K‘x_ pomy». Onpesennre CKOPOCTb U KaTe-
—=—d— |,

Puc. 7 I'.Taiioyxos, H.Topbamoiii

2. TanTenb, cocrosimas U3 JBYX NMAPUKOB MACCaMu m U 2m U
JIETKOTO CTEeP>KHA [UJIMHOW L, TOCTaBJeHa BEPTUKAJIbHO Ha
IJIAJIKYI0 TOPU3OHTAJbHYIO IOBEPXHOCTH GOJiee MACCHBHBIM
mapukoM BHHu3. Ilocsie HEGOJIBIIOrO TOYKA HYKHUN IMApPUK
TaHTEeJIN HAaYMHAET ABUTaTbCA 110 FOpI/ISOHTaJIbHOﬁ HOBerHOCTI/I,
a BepXHMiII — jBuraThcs B mpocTtpaHcTBe. Haiimnre momymm
CKOpocTeil ©; M ©, IIapUKOB B 3aBUCHMOCTH OT CHHYyCa yTIJia
HAKJOHA [ TaHTeJW K TOPH30HTY. YCKOpEHHEe CBOOOIHOTO
MaJIeHust PaBHO ¢.

O.IlIsedos

3. UpeanpHblil raz cHavyajJa HM30TEPMUUYCCKH PACIIUPSIOT,
3aTeM OXJIAKJAIOT IIPH IIOCTOSTHHOM o0beMe, II0Ka ero TeMIlepa-
Typa (B KeJIbBUHAX) HE YMEHBIIUTCS B JIBA Pasa, MOCJE Yero ras
MN30TEPMHUYECKHU CXKIMAIOT JI0 IePBOHAYATBHOTO 00beMa 1, HAKO-
Hell, 3aBepInasl IMUKJINIECKHii Ipolecc, N30XOPHO BO3BPAIIAIOT
B HCXO/JHOE COCTOSIHUE, COOOIIAst TAKOE XKe KOJIIMIeCTBO TEIJIOTHI,
41O U Tpu u3orepmuueckom pacmupenuu. Omnpenesnure KIT/]
9TOTO IHKJIA.

H.Topéamouii

4. Haiimnre MOIysib 2JIEKTPOCTATHUECKON CHJIBI, JIE€HCTBYIO-
meil Ha TOYEUYHBIN

¥ f 1Ay [ L T | Y

Ii -'I - f . - 3apsin Q B 6eckoned-

s 07w i E__-l_— L TS | HOIl cucreMe Touyey-
HBIX 3apsijioB, n3006-

Puc. 8

PaXKEHHOIT Ha PUCYH-
ke 8. Bce 3apsazbl 3akperieHbl B BakyyMe Ha OJHOI IIPAMOIt,
UMEIOT OJMH U TOT K€ 3HaK, PACCTOSIHUA MEXJy COCeJIHHMU
3aps/laMi OJIMHAKOBDBI U PaBHbL @.

A.Axyma

5. 3apspKeHHbI KOHEeHCaTOp eMKOCTbIO C, aJIeKTpOCTaTHY€eC-
Kasl 9HeprHs KOTOPOTo paBHa W, HauMHaeT paspssKaThes depes
JIB€ COeINHEHHbIE IapasIebHO KAaTYMIKH HHAYKTUBHOCTSIMU L
u 2L. Kaxoit OyzeT MakcuMaJIbHasl SHePrusl KaTyIIKU UH/TYKTUB-
HOCTBIO L B TIporiecce BO3HUKAIONINX KoJe6annii? CompoTus.ie-
HIEM 2JIEKTPUYECKON TIeTn MpeHe6peyn.

E.Huxanoposa

BTopon TeopeTuyeckmun Typ

8 knacc

1. Ouennre, ¢ KaKoil CKOPOCTBIO PACTET «XBOCT» ABTOMOGHJIb-
HOI IIPOOKH, 00pa3oBaBIIelics N3-3a PE3KOr0 CHIKEHUS CKOPO-
CTU HA HEKOTOPOM ydYacTke M0poru. [[o mpoGKu aBTOMOOWIN
JIBIKYTCST OJTHOPOJIHBIM TIOTOKOM €O CKOPOCTbIO 50 KM,/4 €O
cpesneii miiotHocTbio 20 aBroMo6uieit Ha 1 kM myTi. B npoOke
CKOPOCTb aBTOMOOWJIEN CHUKAETCS JI0 5 KM /U, U JIBUXKYTCS OHU
IIOYTH BILIOTHYIO APYI K JAPYLY cO cpefHell IJIOTHOCTbIO 125
apromMobuieil ma 1 KM 1myTH.

H.Topbamoiii

2013/No4

2. lmelorcs aBe cu-
creMbl OJIOKOB, U300-
paKeHHbIe Ha PUCYH- — | [ | 1 =t
xe 9. Brokn coexume- = . E
HBI JIEFKUME HepacTsi-

SKUMBIMU  HUTsSIMU. B
Kaxk10ii cucreme 6J10-
KOB €CThb JINHAMOMETD,
3aKPeIIEHHbIIT MeXXITy
COOTBETCTBYIONUMU
y4actkamu auteit (ju-
HaMOMETPbI B CHCTEMAX
oaunHakosbie). Ipys 1
uMeer Maccy
my=200r. I'pys 2
MpecTaBsieT co6oii

cocyz, HAIOJHEHHBIH f, - g

BOJIOH, €r0 cyMMapHast

Macca my, =800 r. B cocyne umeercs orsepcrie, U3HauaJIbHO
3aKkpbIiToe MpoOKoii. Ecm ee BbITAIUTD, TO 4Yepe3 OTBEPCTHE
Bojia OyJleT BbIT€KaTb TOHKOH CTPYHKOH CO CKOPOCTBIO ¥ =
= 25 mu/muH. OnpezienuTe, yepe3 CKOJbKO MUHYT MOCJE TOTO,
KaK BBITAIMIN TPOOKY, NMOKa3aHUsl JMHAMOMETPOB Gy/IyT OJIH-

HakoBbIMHU. [linoTHOCTD BogBl p = 1000 Kr/ M
E.Buwmnsaxoea

3. I3 0iMHAKOBBIX KYGUKOB CTPOST OOBEMHYTO TTUPAMU/IKY 13
10-T1 ps/IOB, BepXHHE TPHU Psijia KOTOPOil M300Pa’KEHbI Ha
pucynke 10 (Bum csepxy). Ky6ukn
SKECTKO CKpeILIeHbI Mesk1y coboit. Ecm I |
9Ty HHPAaMUJIKY OIIyCTUTb B COCYZ C
6eH3UHOM, MJOTHOCTH KOTOPOTO | | |
p;=0,8T/cM’, To oHa Gyjer Tia- |_
BaTh, MOIPY’KasiCh B GEH3MH POBHO HA |_| =1
3 mmwkaux psaga. Omnpepennte MmioT- [~ ==
HOCTb JKM/JIKOCTH, B KOTOPOII 3Ta Iupa- |
MuIKa Oy/leT TJaBaTh, IMOTPYKAsICh | |
poBHO Ha 1 HIDKHUN PsI.

E.Buwmnsaxosa

Puc. 10

4. Tlo cyacT/BOI CIy4ailHOCTH OTJINYHUKY ['puiiie 1 1epBoii
KpacaBwuile ApHUIIe BBITAJIO BMeCTe Jies1aTh JaGopaTopHyIo pado-
Ty o ¢usuke. B pabore Tpe60OBANIOCH MOMECTUTb KAICYJTy CO
CHETOM B HArPEBAEMbBIN KAJOPUMETP U TOCTPOUTH TpaduK 3aBu-
CUMOCTH TeMIepaTyPbl KAINCyJIbl OT BpeMeHH. ['puilia akkypaTHo
BKJTIOUNJT TIe4b, oMecTrst 0,5 KI cHera B KAJOPUMETD W POBHO
B 9:00 M0 MOCKOBCKOMY BpeMeHM Havas n3MepeHns. « CKyJIHO»,
— TPUMEPHO dYepe3 MUHYTY MojyMaga ApHIia U TMOJChITaga
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HEMHOrO CHera B Kajopumerp. ['puina B yskace cMOTpes Ha
rpaduk (pruc.11) n nevanpmo gyman: «Kpacora rpedyer xepTs. ..»
Wenonb3ys rpaduk, orpenesute MOIHOCTb I[E€YM U  Maccy
noGaBjienHoro Apwuirieii cHera. YieJbHasl TEMJIOEMKOCTb CHera
¢ =2,1x/lx/(xkr-°C).
E. Buwnsxosa
9 knacc

1. Pa6oumii KaTUT KaTyHIKy ¢ KaHATOM BBepPX IO ILTOCKOI
ropke, o6pasyionieit yrosa o = 6° ¢ TOpU3OHTOM, OTHOBPEMEHHO
pasMaTbhIBas ~ KaHaT
(puc.12). Buemmmii pa-
aumyc kKarymkm R =
=60 cM, BHyTpeHHUIl 7 =
=40 cMm, a Macca Katyt-
ku ¢ kKanatoMm m = 100 kr.
Karymxka xarturcsa 6e3
MIPOCKAJTb3bIBAHUS 1 [le-
JIaeT OJMH TOJIHBIH 060-
por 3a Bpems t = 4 c,
[IpUYeM ee LEHTP [BU-
sketcst paHomepho. C ka-
KOI CKOpOCTbIO ujer pabounii? Kakoil BBIUTPBINT B CUJe OH
ToTyvaeT mpu TakoM moabeMe? C KakoW CHJION OH TSHET 3a
KoHell kaHara? Kakyio 1oJie3Hyi0 MOIIHOCTb OH pPa3BUBACT?
Maccoit pagMOTAHHOTO y4yacTKa KaHarta TpeHefpedb, CUUTATDH
sin 6° = 0,10 .

Puc. 12

M. Pomawxa

2. Y mkospHEKAa BOBBI ecTh TpU KyOHKa PasHbIX Pa3MepoB.
Jlmaa pe6pa mepBoro kybuka [ = 10 cMm, Broporo 21 = 20 cM, a
tpetbero 31 = 30 cM. BoBa moctaBus1 KyOUKI OIMH HA IPYTOiT TaK,

D Kak M0Ka3aHo Ha pucyHke 13, no-

IpysusI B Bomy | ormyctui. [Ipu

YCTAHOBHBIIEMCSI PAaBHOBECHH Ca-

MblIii GOJIBIION KYOMK TIOJTHOCTBHIO

MOTPY3UJICS B BOMY, & [IBa IPYTUX

HAXOMUJINCh Hajg Bojoi. Ky6ukm

OJTHOPO/THBI U C/IeJIAHBI U3 O/THOTO H
TOTO JXKe MaTepuasa.

a) Omupepenure MIOTHOCTD STOTO
MaTepHuasa, eCJIH H3BECTHO, 4YTO
TI0THOCTh BoAbl 1000 Kr/ Mo

6) BoBa xouer norpysuth B BOAy /[Ba KyOnka (MajeHbKUH 1
cpeannit). Onpegennte, rae OyeT HAXOAUTHCS TPAHUIA Pasie-
Jla KyOUKOB: HaJl BOJIOH, IO/ BOJIOI MJIM TOYHO HA YPOBHE BOJBI.
Ecom Haj Bomoil mam moj BOMOHM, TO BBIYMCJINTE, Ha KaKOM
PACCTOSTHUU OT IIOBEPXHOCTU BOJbI OKQ)KETCS TPaHUIA pasjesia
KyGHKOB.

Puc. 13

M. Pomawxa

3. Ilo cuacriuBoil cayuaiinoctu ormynuky I'puiie u nepsoii
KpacaBuile ApHIile BBITTAJI0 BMeCTe Jies1aTh JabopaTopHyIio pado-
Ty 1o ¢usure. B paGore TpeGOBAIOCH MOMECTUTD KAICYJIy CO
CHErOM B HarpeBaeMblil KaJOPUMeTp U U3BJedb ee TOUHO B TOT
MOMEHT, KOTJia BeCb CHEI' pacraer, a TeMmieparypa o6pasoBas-
nreiicst Bozibl Bee ente Gyner pasua 0 °C . I'pumia akkyparHo
paccuuTa; TOYHOEe BpeMs Hadasla W 3aBepIleHus M3MEpeHHi,
BKJIIOUUJT TIeub, noMectus 0,5 Kr cHera B KaJOPUMETP U POBHO
B 9:00 o MOCKOBCKOMY BpeMeHM Hauan usMepenus. «Ckyu-
HO», — IPUMEPHO Yepe3 MUHYTY TMojyMaaa ApHIla U MO/IChITa-
Jla HEMHOTO CHera B KaJopuMeTp. ['puima B y»Kkace cMOTpes Ha
rpadpuk (cm. puc.11) m mewansuo ayman «Kpacora tpeGyer
KepTB...» Mcnonbsys rpaduk, ompenenure, KakoBO TeIepb
JIOJKHO OBITb TOUHOE MOCKOBCKOE BPEMSI M3BJIEUEHUST KATICyJIbI
73 KaJOpHMeTpa, 4YTOOBI BBIIOIHUTD YCJIOBHS JaGOPATOPHOIL
pa6orbl. Y cHera yjesdbHas TENJOTa IMJIABJEHUS A =

=330 xx/kr, a
=2,1x/lx/(kr-°C) .

yaejabHadA

4. Cucrema, n3o6pakentast Ha
pucyske 14, cOCTOUT U3 pe3ncTo-
POB /IByX THIIOB, C COIIPOTUBJIE-
nusgymu R =2r =200 Omu 7 =100
OM, UCTOYHUKA TIOCTOSIHHOTO Ha-
npsokeanst U = 9 B u mectn
nepembiuek (IIpOBOJOB, COIPO-
THBJIEHUEM KOTOPBIX MOJKHO TTpe-
ne6peun). Haligure cuibl TOKOB
yepe3 BCe PE3UCTOPDI, TePEMbIy-
KU U MCTOYHUK HATIPSDKEHUS.

M.Pomawxa pyc 14

10 knacc

1. Ha maGoparopmoii pabote 110 pusnke
oT/MYHNKY ['puire n kpacasuiie Apwuiie ¢
MTOMOIIBIO CUCTEMbBI OJIOKOB, U300paKeH-
Hoil Ha pucynke 15, TpeGoBasoch nzme-
PUTDb MacCy BOJIbI, HAJTUTOI B COCYJT, KOTO-
polii cam Gbln HeserkuMm. K ogHO#I 13
HuTedl ['pumma npuxkpenusa AMHAMOMETP,
JKECTKOCTD MPYYKUHBI KOTOPOTO ObLIA 13-
BecTHa u cocrasisiia 1000 H /M. Tpumia
HAJMJI BOABI B COCY/] I aKKyPaTHO H3Me-
Py yAJIMHEHNE IIPY/KUHDI. B sToT MmOMeHT
Apurra cayyaiino 3ajiesna HeGOJIBITYIO
poOKy B /JIHE COCY/Ia U, BOOPY KUBIIHCH
TPSIKOI, CcTaja JUKBIINPOBATD pacTeKa-
IOILYIOCS 110 CTOJTY BOAY. I'puiity sxe 3amH-
TepecoBaJI0 COBCEM JIPyroe sBJIeHHe — OH
CTaJl 3aINCHIBATh 3HAUEHUS Y/JIMHEHWS
TIPY>KHUHBI, TTOTJISI/IbIBast Ha Yachl. Vlcnob-

TEIJOEMKOCTDb c=

E. Buwunsxosa

Puc. 15

3ys rpaduk, moayumsimmiics y pebar (puc.16), ompenenmte,
CKOJIBKO TPAMMOB BOJbI B CEKYHJIY BBITEKAJIO U3 COCY[IA.

A, M I

a.

R :
2.4 ?“\,_ : i

3
- 1 I '| 1 _i' E— -
il 3 1] 5 20 23 LT
Puc. 16

E. Buwunsxosa

2. JIBa MasieHbKUX mapuka ! 1 2, Macca Kask/[oro U3 KOTOPbIX
m, COeJUHEHbl HEBECOMbIM cTepskHeM jauHoil L (puc.17).

IlepBblil mapuk IMAapHUPHO 3aKpell-
seH B Touke O, a BTOPOIl TIapUK
coBepIIaeT KoJeOaHusl B BePTUKAJIb-
HOIt 1IockocT. B ogun 13 Momen-
TOB, KOT/JIa CTep:KeHb ObLT BEPTHKA-
JIeH, BEpXHUIT MapuK 0CBOGO/IVIN U3
kpertennst. Korza yromr Mexay crep-
SKHEM M BEPTHKAJIbIO OKA3aJICs paB-
HbIM 3 > 0, mapuk 2 npuGIU3HIICsS K
npsMoii AB Ha MUHWMAaJIbHOE pac-




50 KBAHT -

crosinne. C KakoOW CKOPOCTBIO JIBUTAJICS TApUK 2 B MOMEHT
ocBoGoskeHust mapuka 1? ConpoTuBjieHreM BO3/yXa MpeHes-
pedb.

M. Pomawrxa

3. Oronenne Ha fade paGoTaeT Ha IPUPOIHOM ra3e — MeTaHe
CH, , koTopblil c;KUraeTcst B BO3/yXe, COSAUHSSCH C KUCJIOPO-
aoM O,. M3 tpy6nl goma B arMocdepy BBIXOJAT HPOLYKTbI
cropannst: Boga H,O u yraexucuasiii raz CO,, a nmomyTHO C
HUMN — HE y‘IaCTBOBaBH_II/Iﬁ B TOpPCHUM a30T; KHUCJOPOJa HET
coBceM. Temmeparypa Ha Bbixojie 13 TpyObt cocraisier 100 °C .
Haiigure oTHOCHTEIbHYIO BJIQ)KHOCTh CMECH I'a30B, BBIXOSIINX
n3 TpyObl. Cunraiite, 4T0 B aTMOC(HEPHOM BO3/yXe HA KAKIYIO
MOJIEKYJTy KUCJIOPO/ia IIPUXOJATCS 4 MOJIEKYJIbI a30Ta, a HAJH-
4yyeM JIPYTUX ra3oB MOXKHO IpeHeOpeyb.

C.Bapaamos

4. Cucrema, uzoOpaskeHHas Ha pucyHke 18, cocrout us
BOCbMU O/IMHAKOBDBIX ITapaJiJie/IbHbIX METAJIJINYECKUX TLJIaCTUH
I0ma/bIo S Kaskaasd. PaccTosHie Mex/1y COCeTHIMU T1IaCTHHA-
Mt d. TIpOMERYTKH MeXKITy HEKOTOPBIMH TIJIACTHHAMMI 3aIOJTHe-
HBI JINBJIEKTPUKOM C JIM3JIEKTPUYECKOI TIPOHUIIAEMOCTHIO €, U
IIJIACTUHDBI COEC/IMHEHDI ].lpyl" C Llpyl*OM IIPOBOJIOYHBIMU ITEPEMbIY-
xamu. Haiiznte emxocts C,p MOJSyYnBINENcs: CUCTEMbI KOH/IEH-
CaTopOB.

M. Pomawrxa
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Puc. 18 Puc. 19

5. B mectp pebep ky6a BHAgHLI OJMHAKOBDBIC PE3HCTOPBI
COTIPOTHBJICHNEM R KaskKAbli, Kak MOKa3aHo Ha pucynke 19.
ColpoTuBJICHUS 1T€PEMBIYEK B OCTAJIbHBIX PeOPax OJMHAKOBDI 1
oueHb Masbl. Verounuk Hanpsokerns: U HOKIIIOYEH K BBIBOJAM
1 u 3 xy6a. Haiiaute Toxu, Tekymume yepes pe6pa ky6a, u ob1ee
COTIPOTHBJICHNE Ky6a.

M. 3ansmnun

11 knacc

1. «Xyma-xymn» — 210 06pyY, KOTOPDBII AEBYIIKH KPYTSIT HA
TAJINU, & CIOPTCMEHKHU TIPOJIEJBIBAIOT € HUM U JApyrie «hoKy-
col». Hanpumep, 3akpyunBaioT ero B BEPTHKAIBHON MJIOCKOCTH
7 TOJIKAIOT OT ce0sI TI0 TOPU30HTAJIH, TI0C/Ie YeTO BPAIAIONINICS
00pyd, IIPOCKAIb3bIBAs 110 MOJIY, OTbE3XKAeT OT HUX Ha HEKOTO-
poe paccTosiHre u Bo3Bparaercsa o6parHo. Ilycts o6pyd pajm-
ycoM R B MOMEHT TOJIYKA 3aKPY-
YeH BOKPYT TOPH30HTAJIBHON OCH
JI0 YTJIOBOH CKOPOCTH @y U eMy
MIPU/IAJN CKOPOCTD, DABHYIO Uy U
HAIPABJIEHHYIO BJIOJb TI0J1a Tep-
MEHINKYJISIPHO OCH BpAIleHUs
(puc.20). Koadpdpurment tpenns
o6pyya 00 1oJ paBeH I .

1) Ha kakoe MakcHMajbHOE
paccTosiHue B HAIIPABJICHUU Ha-
YAJbHOI CKOPOCTU YJAJMUTCS 00PYyY OT HAYAJTBHOIH TOYKN?

2) Kakosa Gy/ieT ero yrioBast CKOPOCTb B MOMEHT OCTAHOBKH ?

3) C kakoif cKopocTbio OH Gy/IeT KaTUThCSI TIOCJe OKOHYAHUS
IIPOCKATb3BIBAHUS 110 IOJIY?

Puc. 20

2013/No4

4) Kak cBgsaHbl Uy 1 () , ECJIM IPOCKAJIb3bIBAHMIE [IPEKPaIla-
€TCsl B MOMEHT BO3BpaTa B MCXO/JHYIO TOUKY?
M. Cenmenos

2. Ha JIMHHOM FOPU30HTATIBHOM CTOJIE JIEXKUT IPy3 | Maccoii
M, K KOTOPOMY TIPUBSI3aHa JIeTKast HepacTsKuMast HuTh (puc.21).
ITa HUTb IepeKNHyTa yepe3
YCTaHOBJIEHHbBIN Ha KPaIo CTO-
Jla HeBECOMbIl 6JIOK, KOTO-
pBIif MO’KeT Bpamarbes 6e3
TPEHUs, I KO BTOPOMY KOHILY
HUTU TPUKPEIJIEH Takol ke
rpy3 2. Chnavanarpys ! yaep-  pyc 27
SKUBAIOT HETIOJBUYKHO TaK, 4TO
rpy3 2 cBOOO/IHO BUCUT HA HUTH, a 3aTeM TPy3 | OTIIyCKaIOT 6e3
HavyasibHOW ckopoctu. Ilpm aBmkeHum cucrembl Ha rpy3 [
JIeHiCTBYET CHJIa CYyXOro TpeHus, rnpuueM K03 UIMenT TpeHus
CKOJIBXKEHUST 3aBHCHT OT KOOP/JHMHATBI X Tpy3a ! IO 3aKOHY

w(x) = kx (xoopiuHara X OTCYUTBIBAETCS OT HAYAIBHOTO HOJIO-
JKeHns1 rpysa 1).

1) Kakoii myTs mpoiiier Tpys 1 mocse oTycKaHus?

2) Kakyio MakCUMAJbHYIO CKOPOCTb OYAYT UMETb IPY3bl B
rporecce JIBUXKEHHUS 9TON CUCTEMbl?

3) HaiiauTe MakcnMaIbHOE 3HAYCHUE MOYJIS CUJIBI HATSIKE-
HUSL HUTU B TIPOIIECCE JBMIKEHUS ATOI CHCTEMBI.

4) M3o6pasute rpaduK 3aBUCUMOCTH MPOEKIUU YCKOPEHUS
rpysa ! Ha HanpaBJeHHE ero JBIXKEHUS OT KOOPJAMHATBI X 1
rpaduK 3aBUCHMOCTH MOJTYJIsl CUJIbI HATSKEHWSI HUTH OT BpeMe-
HU.

A.Axyma

3. Ha pucynke 22 1iokazaHa BOJIbT-aMIIepHast XapaKTEPUCTHKA
MCTOYHUKA HANpspKeHus. Ecam cuia TOKa B MOAKJIIOYEHHON K
MCTOYHUKY IeNH MeHbIIe

Iy =1 A, 10 nampskenne na [
KJIeMMaX HCTOYHUKA PaBHO
U, = 10 B. Ecsmxe cumatoka Uy

B IIETIH MTpeBbINTaeT Besanunny Iy,
TO B UCTOUHUKE CpadaTbIBaeT 3a-
IuTa OT IIEPETPY3KU U HAIIPSIKe- »
Hue U Ha ero kjieMMax HaumHaer 0 Iy 2y 1
yOBIBATH C POCTOM CIJIBI TOKA [ 10 Puc. 22
JINHEIHOMY 3aKOHY, TIOKa Ipu
cune Toka 21, (TOK KOPOTKOro 3aMblKkaHus) Harnpsokenne U e
obparnTcs B HOJb. K KjieMMaM 3TOro MCTOYHMKA TTO/KJIIOYHIN
1IeIb, COCTOAILYIO U3 MOCJE/[0BATEIbHO COCIMHEHHBIX PE3NUCTO-
pa conporusyienneM Ry = 15 OM u He3apsXKEHHOTO KOH/ICH-
catopa. K MoMeHTy, Korjja KOHEHCATOP IOTHOCTBIO 3aPSLIUIICS,
B PE3UCTOPE BBIJIEJIIIOCH KOJUUYECTBO TEIoThl Qy = 12 Mk /K.
3areM Iellb OTCOCJMHUIN OT MCTOYHUKA, Pa3ps/U/Id KOHJEH-
caTop, 3aMEHUJIN PE3UCTOP Ha JIPYTOH, CONpOTHBIECHUEM R,
=5 OM, 1 BHOBb MOJKJIOYUJIN IIE€Nb K KJIEMMaM HCTOUYHUKA.

1) Uemy paBHAa MaKCHMaJbHas CHJA TOKA, MPOTEKAIONIETO B
LENAX ¢ Pe3UCTOpaMu ColpoTuBeHusaMun Ry n Ry ?

2) UeMy paBHa eMKOCTb BKJIIOYEHHOTO B IIENb KOHEHCAaTOpa?

3) Kaxoe KOJIM4eCTBO TeTJIOTh BBIIEJUTCS B PE3UCTOPE COTIPO-
TUBJEeHHEM R; K MOMEHTY TOJIHOH 3apsi/iKu KOH/eHcaTtopa?

A.Axyma

Hy6auxauuio nodzomosuiu
M. Cenmenos, O.lllsedos, A.Axyma



