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TEM, KTO XO4YET HAYYHTHCA
PEIIATH 3ATAYH 11O PH3HKE

HpioToH mucai, 4TO OpuMephbl NpH oOyYeHHMH IOJie3Hee Ipa-
BUJ. B copaBemIMBOCTH 3THX CJIOB yOe:KZaeTcs KaXIbIi, KOMY
OPUXOAUTCH YUUTH HJIM yuurbesi. [loaromy camsbliit adpeKTUBHBIN
cnoco® Hayyume pemarh 3aJaud — 3TO IPOCTO IOKA3EIBAThH, Kak
OHM pemIaloTCsi, a camblii aQdEeKTUBHBII CH0Cod Hayiyumscs pe-
aTh 3aJa4y — 3TO HPOCTO UX PEInaTh!

Ho uro pgenarh, €M «IIPOCTO peluarh» He mojaydaercsa? B ra-
KOM cJy4yae cOBeTyeM HaudaTh ¢ M3yUeHHs pelleHHM 3amady M paso-
OpaThcs Ha IpUMepax, «Kak aTo genaercda». W myers Bac He cMy-
1I1aeT, 4YTO BhI M3ydaeTe I'OTOBBIE DelleHUs, a He pelllaeTe CaMH:
«aIllleTUT IIPUXOJUT BO BpeMs efbl», ¥ BaM 3axodeTcs HOmpobo-
BATh CBOM CHJIBI. A jKeJaHuWe pelIaTh 3agadyyd — 3TO IVIABHOE yc-
JIOBHE IJIf UX perreHus!

JIpyu u3I0oKeHWn pelleHui MHOTMX 3ajlay Mbl CTABUJIM Iie-
JIBI0 TIPOMTH Bech HYThH BMECTe ¢ YHTATEJEeM: HCKAaJH, C Yyero Ha-
yaTh pelleHre (4acTo aTO — caMoOe TPYAHOeE), moApoOHO IIPOBOAM-
JH pacdeThbl, AHAJM3MPOBAJIM pe3yJbTAThl, & TaKMKe cTapaliich
IpefocTepeusb OT THIMYHBIX OLIMOOK.
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BBE/JIEHUE

1. ®HU3SHUKA U PUSHUYECKHE METO/bI
H3YYEHUSA ITPUPO/BI.
CTPOEHHME BEHIECTBA

1.1. Kax uaMmepuTs (IPUMEDPHO), CKOJBKO 3€pPEH puca IOMEeIaeT-
ca B crakaHe? Yro BaM A 9Toro moHamobures?

Pewenue. Hano B3ATH cocyn manoro odbema (Hanpumep, npobup-
Ky WJIH KPBINIEYKY OT IJIACTUKOBOH OYTHIIKH), HATOJHHUTH ITOT
COCYJ, PUCOM M COCYHTATH KOJWYECTBO 3epeH puca. 3aTeM HaWTH,
BO CKOJIBKO pas o0beM craxkaHa OoJjbllle 0o0beMa MaJoro cocyaa
(HanmpuMep, HAIOJNHAA CTAKAH BOJOH € IIOMOIIBIO 3TOTO cocyna).

1.2. Yacwl sBAAIOTCA U3MEPHUTEJNLHLEIM Npubopom, a mudepbdmaar —
mKaia sroro iipubopa. Mmeer yu ara mxana odno omnpeje-
JIEHHOE 3HA4YeHUE IeHbI AeeHusn?

Pewenue. llena pejieHHS TOJYYUTCHA PA3JUYHOM B 3aBHCHMOCTH OT
TOTOw 38 KAKOH CTPEJKOH 4acoB (CeKyHAHOH, MHHYTHONH MJIM 4aco-
BOil) Mbl HabmogaeM. Beab monHbIH 000POT CEKYHIHON CTPENIKH
coorBeTcTByeT 1 MHH, IOJHBIH obopoT MHHYyTHOH — 1 yac, a moJ-
HBI o6opor uyacoBoit — 12 uwac. IToaTomy «inkase» Ha mudepbrare
COOTBETCTBYIOT TDH PA3JIHWYHBLIX 3HAYEHUS IIeHbl JeJIeHUuA (Karmgou
U3 TPeX CTPEJIOK COOTBETCTBYET «CBOHA» IE€HA JleJIeHU).

1.3. TpexuurpoBas cTeKIsgHHAA OaHKa 3amonHeHa Apodsio. Ilpu-
aAymaiite crnocob onpepenenusa obbeMa KycKa CBHUHILA, IIO-
IIeAIIero Ha U3TOTOBJIEHUE APOOH.

Peuienue. B 6aHKy, HAOJHEHHYIO Jp0o0bl0, HAJUTE BOABLI TAK, UTO-
OBl YPOBEHL NOBEPXHOCTU €€ COOTBETCTBOBAJ TPEXJIMTPOBOH OTMeT-
Ke. 3areM ompefenuTh 00’beM 9TOH BOJALI IIPH IIOMOIHA MEH3YDPKH.
Ob6BeM CBHHIIA paBeH PasHOCTH Mexay obmeMom GaHKM B 00beMOM
BO/IBL.

1.4. IlpuapymaiitTe cmocol ompeneneHNs o0BeMa JIETKO pPacTBO-
PAIOIIUXCA B BOJE TeJ.

Pewenue. MoKHO HCIIONB30BATE MEH3YPKY M JI1000€ ChIydYee TeJio,

HanpuMmep peuHoi necok. O6beM necKa oOnpenessiioT ¢ MOMOIILIO

MEeH3YPKH. 3aTeM IIeCOK IepechInalT B Kakoil-mmbo Apyroi cocyi,

a B MEH3YPKY OIIYCKAlOT HM3MepseMoe Tejio (HampuMep, KYCOK CO-
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au). CHOBA BRICHIIAIOT IECOK B MeH3YpPKY. PasHocTh 06beMOB IecKa
B IIePBOM M BTOPOM M3MePEeHHAX paBHa 06beMy TeJa.

1.5. Kak onpemenuTs ¢ 3eMmau (IIpuOJIUBUTENBHO) BBICOTY JEePEBa,
TenerpadHOro crosfa Uiy J00ro APYroro mpeaMera, mMes
B CBOEM PACIIOPAMKEHHH TOJbKO HeOOJBINYIO JUHEHKY, IJIu-
Hoit 20—30 cm?

Pewenue. CnenaTs Ha JepeBe MeJIOM OTMETKY Ha BbeicoTe 1 M oT
nosepxHocTH 3eMan. OTONTH HA HEKOTOPOE PACCTOSHME OT JepeBa U
PACIIOJIOIKHTE JIMHEHKY B BHITAHYTOH BIEpe] PYKe TaK, 4YTOOBI ee
IIKaJa ITepeKphIiBajia Bce JepeBo. Bricora nepeBa B Merpax Oyner
npubIM3UTENBHO paBHA OTHOIIEHHIO YMCJA JEJIeHMI IIKAJIbI, Ipu-
XOAAMIUXCA HA BCE JEPEBO, K UYMCIAY AeJeHH, NPUXOAAIIMXCA Ha
YYACTOK CTBOJIA BBICOTOW 1 M.

1.6. Bam pmasbpl KacTpIOJs BMECTHMOCTBIO 4 JI, BeAPO € BOJOH U
YailHUK, B KOTOPBIH HEOOXOAMMO KaK MOYKHO TOYHEEe OTJIHUTh
u3 Beapa Boay oobsemom 2 1. Kak aTo MokHO caenatn?

Pewenue. HyJRHO 3aMnoJIHUTh KacTPIOJI BOJOM, 3aTeM MeJJIeHHO
HaKJOHATE ee [0 NOJIOMEeHHdA, IIOKa3aHHOI'0 Ha PHCYHEe. OIIEBH,E(-
HO, B KacTpioJie OCTaHeTCHA IIOJIOBHHA obbema BOJBI.

1.7. Kax onpegenuTsh niomans (GUTYyphl, BeIpe3aHHOI M3 Kapro-
HAa, €CJIM HMMEIOTCA Bechl ¢ Pa3HOBECOM, HOMKHMWIBI, HOJOCKA
oymaru mupuHOi 1 cm?

Pewenue. Macca cdurypst M nponmopiuoHalbHa ee Iwomanud (Kap-
TOH OAWHAKOB 1o TojamuHe). C mOMOIIBIO IOJOCKH OyMard Kak
«MEpHOW eJMHMIIBI» CJeyeT HAaYepTUTh Ha (urype mpaMOYIrob-
HUK C U3BECTHBIMHU CTOPOHAMM, BBIPE3aTh €r0 U OIpPELeJUTh MAaccy
9TOro npsaAMoyroJdbHuKa m. Ilnomanes Bceit UIypel S BO CTONBKO
paa Gouibllle mIoniagy NPAMOYTOJIBHHUKA §, BO CKOJIBKO pa3 Macca
Bceil ¢urypel M GoJibllle Macckl m OPAMOYroJdbHHKA: S: 8 = M: m.

1.8. Mexay MoJIeKyJIaMu CYINECTBYIOT CHJbLI npursxenus. I[lo-
YeMy JKe IABe «IIOJIOBUHKH» CJIOMAHHOM DYUKH HE COeIMHS-
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I0TCH, €CJIM UX IIJIOTHO NPUJIOKHUTE ogHa K Apyroi? Ilouemy
CIUIAIOTCA IJOTHO NPHKAaThIe APYr K APYry KYCOUYKH ILja-
cruauHa?

Pewenue. CUIbI NPUTAMKEHUA MEXAY MOJEKYJIaMHU CTAHOBATCH
JIOCTATOYHO OONMBINMMHU TOJBKO TOTJA, KOTAa MOJEKYNbl cOMMMKa-
j0Tcs (paccTogHMEe MeKAY HUMM He IIPEBBIIIAET PasMepoB MoJie-
KyJbl). Pazmepsl jKe HeDOBHOCTEH HA IIOBEPXHOCTH TeJa 0OBIUYHO
HAMHOTO IIPEeBBIIIAIOT pasMepbl MoseKyJbl. Korga Mbel npuKnambi-
BaeM TeJla OZHO K APYromy (CM. DPHUCYHOK), CHJIbI IPHUTAKEHUS
BOBHHMKAIOT TOJBKO MEXKAY TEeMH MOJEKYJaMH 9THX TeJ, KOTOpbIe
OKasbIBAIOTCA OuUeHb OHM3KO APYr K Apyry. Takmx MoJexKys OoTHO-
CATEeNbHO HEMHOIO, TO3TOMY NPHUTAMKEHHe OKAa3bIBAETCA CJabBLIM.
OmHako eciii BelleCTBO MATKOe (HANpUMep, NIACTHIWH), HEPOB-
HOCTH CMHUHAIOTCH, ¥ CHJIBI NPUTHAKEHHUA B 3TOM CJy4ae AeHCTBYIOT
Mexy ropasfo 60abBIIMM KOJHYECTBOM MOJeKyJa. B pesynwrare
TeJa MOTYT CIHIAThCH.

e |

1.9. Yewm orimuanoch Obl IBUIKEHME JAHHOW MOJEKYJBLI B BO3AY-
Xe OT ee /IBUKEHUA B BaKyyme?

Pewenue. B BakyyMe MoJIEKYJIa ABHrajack Obl PABHOMEDHO WM
npAMOJHHEeHHO. B Bo3ayxe BeiefcTBHe CTOJNKHOBEHHH C APYTHMU
MOJIEKYJIAMH JaHHAS MOJIEKYyJia JBUIKETCH IO JIOMaHOH 3uraaroob-
Pa3HoO¥ JUHUH C HBMEHAIIENCcA CKOPOCThIO.

1.10. C noMompi0 HaAABHMKA HEJb3fA pACILIABUTh MeJHBIe WIHN
cTaJbHBLIE MPoBoaa. Biarogaps uemy TOrfa yaaeTcsa HALEHK-
HO COeIMHUTHL MaMKOI 9TH NpoBoaa APYr ¢ Apyrom?

Pewenue. Ilpumnoit (1erkoIiiaBKUi CIJIAB) UI'DAeT POJIb KJed: OH
3aIlOJTHAET HEPOBHOCTH IIOBEpPXHOCTeH M oTBepjaeBaer. TBepmblit
npunoi obecnedyMBaeT IPOYHOE CIEIJIEHHEe MeXAY ITPOBOJAMM.

1.11. Eecau caures Bmecte 50 mu Bogsl 1 50 mu coiupra, o6bem pac-
TBopa okaykercs meHbmie 100 mur. ITouemy? Moskere U BBI
MPOUJLIIOCTPHPOBATL CBOM OTBET MPOCTBIM IIPUMEPOM HJIH
onsIToM?

Pewenue. Mexxay MOJIEKYJIaMH BEIeCTBA BCEIJA €CTh IPOMEIKYT-
ku. Korma jgBa BeljecTBa CMENIMBAIOTCS, MOJIEKYJIBI OZHOTO U3
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HUX MOTYT ¢«33HATH YACTH 00BEMA B IPOMEKYTRAX MEEITY MOJE-
wKynamp Apyrore. B aroM cayuae o00BeM cMeCcH NOJYIAGTCA MeHb-
1M, 4eM CYMM2 NepBOHAYANLHEIX 00BhemMoB 00OMX BemiecTB. JTO
yMeHpImesEne o6BbeMa 0coGeHEHO 3aMeTHO, KOTJAa MOJNEeKYJEL OJHOTO
BeINEeCTBA 3HaUHUTEJbHO MeHBIIe, ¥eM MOJeKYJNhI Apyroro. MoKHO
NpefAQ:KHATE IIPOCTOM OIBT, HAMIOCTPHPYIOIIHE 2TO sBAEHnE!
B3AB 0O MOJCTAKAHA (hacONM M PHCA, BRICHINIBTE PHC B CTAKAH C
daconsic M Kag ClelyeT OOTPHCATE 5TOT CTAKA&H, 34KPHIB €ro
¢BepXy pykoil. Bel yemnanure, 4T0o 00BeM CMeCcH 238METHO MeHbIIIE,
geM 06BeM cTaKaHa — YACTH PHCA HPOCTO IAIUONHNNE <¢«IYCTOTEHL»
MeXAy hacomMHEAMMY,

1.12. B uajiupxe KUOHT Boja. JelfCTEHTEARHC AY ME SUOLM BHI-
XOHAMINE H3 HoCUKA YaHHHKA RoAsHol map?

Pewenue. Bogamoil nap mepnpuM. To, uro mm Habalogaem — 10
TyMaH (Menpualilive KamedbKM BOJAEI, B KOTODYK IPEEpPAIIAETCH
nap npu Koajgedcaimn). OObIdHO TyMaH HADMIOAAETCHA He Yy CAMOIO
HOCHEKA YAHUKA, & B HECKOJBKAX CAHTHMETPAX OT Hero (y caMoro
HOCHKA Tap elg CANIIKOM IopaAduil ¥ TVyMaH He ofpasyercs).

1.13. Cpeansaa CKOPOCTR ABMIKEHNS MOJEKYJI TaAsa NPH KOMHAT-
. HOH TeMmepaType COCTARNAET COTHH MeTPOB B CeXYHAY —
9TO CKOPOCTE ApTHINepuifickoro cuapaxal Ilouemy e sama-

XH PacnpoCTPAHATCA FOPasA0 MeilenHee?

Pewenue. Monexynau naxydere BellleCTEa B BO3AYXe ABHIKYTCA He
[0 NPAMEIM AWHHAM, & IO OUeHb «3a0YTAHHEIM » JIOMAHREM JMHHAM
m3-33 CTOJKHOBeHMI ¢ ApYrHMH MoJekynamu. lna roro, uTofm1
Jamax pPacOpPOCTPAHMJICA HE HEKOTODOE pPACCTONHWE, MOJIEKYJIRD
HOJAHB IPOHTH HAMHOTO GOJIBIUNE IIVTh.

1.14, TloueMy cAHBKM Ha MOJOKE OTCTAHEBAIOTCA OHICTDEE B XO-
MOoLHOM TmoMelneHnn?

Pewenue. Monoro npeacraenger cofoil cmecs KPOXOTHRIX Karme-
JeK Hupa M BOAB. KOrga OTCTAHBAIOTCHA CAMEKH, 9TH KANEHBHH
CKAIJINBAIOTCS B OCHOBHOM HABEPXY (OHH Jerde BOZABI), 1TOITOMY
CEEPXY MOJOKO M OKa3blRaercA foJee HMUPHHM. Juddysus xmecwqg-
em 3TOMY npolleccy, cnocobeTBYR DABHOMEDHOMY PAaCIEDelesieBHo
mupa B soge. Ilpyn EH3KOH TeMmeparype maddyaua TpOHCXOTHT
MeAeHHee, DOTOMY CAMBKH OTCTAMEBAIOTCA OkICTpee,

1.15. B BameM pacHopAXKeHHH HMMeIOTCH CTeKIAHHEIT TOHKOCTeH-
HEIIl UHAMHEADHYECKHH cocyld, BoAA, JuUHeHKa (MAIH MULIH-
MeTpoBaA OyMars) u cTekAaEHas Oamxa. Kak, Hcmoasayva
JIMIUE 9TH MATEPHANSI, OOpeZellHTh BMeCTHMOCTE GaHKK?

10



Pewenue. BmecTumocTs 6aHKHM paBHA 00b€MY BOJBI, HAJUTON B Hee
JoBepxy. Yrobsl onpenenuTs 06eM 3TOM BOALI, BBLIBEM €€ B ITH-
JuHApUYecKuil cocyn. Ilpumem, uTo aHO cocyna miockoe. Mamepus
auaMeTrp d gHA cocyna (MM BEPXHEro Kpas ero) M BEIUHMCJIUB paji-
ye r cocyaa, BEIYMCIUM ILTOmans AHa S = mr . 3areM, U3MEeDPHB BhI-
cory h cronba BogeI B cocyne, Haitgem o6bem Boasr V = Sh = nrih.

1.16. Onpenenure oObeM raiKku.

Pewenue. O6peM ralkKm MOKHO HAWTH 9KCHEPHMEHTAJBHO, €CJIH
BOCIOJIb30BATHCH IIIPHUIIEM HJIM MEH3YPKOH ¢ MaJIOH II€HOH [ee-
HuA. B BRIOpaHHBIN cocyl HajeiTe BOAY A0 IEPBOro onuGpOBaAHHO-
ro AejieHUSA YU OIIPE/IeJIUTE LEeHY JeJleHUs MeH3YPKH. 3aTeM OJHY 34
JpYyroi omyckaiTe B BOAY railky, (PMKCHDPYA IPH 3TOM HX YHCJIO.
Ecnu Bel 00HAPY?KUTe NMy3BIPHKH BO3JyXa, IPUJIHIIINE K raikam,
nopyMaiiTe, KaKk OT HUX M30aBHATHCA. ITO IIOMOMKET BAM YMEHBIIHTH
HOrpenrHocTh uaMepenud. llanee HalguTe pasHOCTE 00HEMOB BOJBI
B IWJIMHAPE, COOTBETCTBYOIIUX KOHEUYHOMY M HAYaJIbHOMY YPOB-
HAM, pasfejiuTe Ha YUCJIO raek M NoJaydure 00'beM OJHON raikKH.
1.17. Byteiniky BMectuMocThi0 0,5 J1 BO3bMHTE 3a TODJBIIMIKO, 06-
JIeliTe ee XOJIOAHON BOAOHM M OIYCTHTE I'OPJBLILIKOM B CTAKAH
¢ Bogoit. O6xBaTtuTe OYTHLIKY JAZOHAMH. Uepes HeKOTOpoOe
“BpeMs U3 Hee BYAYT BEIXOAUTH MY3LIPEKY Bo3ayxa. ITouemy?

Pewenue. Ilpu HarpeBaHuM JaBleHHE BO3AyXa BHYTPH OYTHIIKH
YBeJIMYMBAETCH, OHO CTAHOBHUTCHA DOJIbIIE aTMOC(HEPHOTO; IMO3TOMY
YacTh BO3AYXAa BREIXOAHT M3 OYTHLIKH [0 TeX IIOP, MOKa JaBjeHHe
BHYTPH He CTAHET PaBHBIM aTMochepHOoMY.

OJIMMANALHBIE 3A0AYN

O-1. Kax omnpezenuTsb, Kakyo Joai0 o0beMa IleCKa 3aHUMAIOT
caMH IIeCYMHKH, a Kakyio — Bo3ayx? Kakxoe obopymoBanue
BaM AJs ®Toro morpebyerca?

Pewenue. B onqny menaypry Haueiite 100 mu BOgnl (MeH3ypKa
JOJKHA ObITh 3al0JHEHA HEe J[0BEpPXy), a B JAPYryi0 HACBIIbTE
50 mu cyxoro mecka. 3aTeM IlepechHIIbTE IIecOK B Bomy. Ecim, Ha-
NpHUMep, YPOBEeHBb BOJABI mogHsaAJcA A0 ormeTrku 130 mua, To obmmit
obbem necyunorx paBeH 30 mu. Takum obpasom, 06BeM meCUMHOK

30
cocTaBJIseT 50 obmero obwema mnecka, T.e. 60%. OcranpHBIE

40% saHEuUMaeT BO3AYX.
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0-2. Bm mafmiogaere ®E3 OKHA TOAIY JIOZeH Ha IIOIOATH,
NpUmeInMX Ha ApasgHRYHOe ryixanse. Ha onomanu Tec-
B0, EcAn MECNeEHO 3aMeHHTE KaKAO0re YeloBeKa MoJe-
KYJ0M, TO KAK0OE COCTOAHME BEIeCTBA TO HANOMHUHAET?

Pewenue. Takoe pacTofioMKeHWe MOJEKYJI XADAKTEPHO RAML uI-
KOCTH! OPOMEXRYTKE Mem Iy MOJeKViaMu HeBonbiike, DODANOK B
PACTIOJIOKEHHH MOJeKYJ oTcyTeTByer. Ecayw On1 JI0AM HA ILIOLIA-
Y TNOCTPOMINUCE B PAAK H KOJOHHKL, TO IMOAYYUNIACE BB «MOIENEs
EPHCTANIMYECKON DEmIeTKH; & HOINa FyJAdHbe 3AKOHUYMTCA U
SoapiaA wacTe Jiofell pasolifileTcd, OCTABINMECH KOe-TXE «MOJIe-
KyJaul» BYAVT PACHOIOMKEHE MOZOOHO MOJMEKYJIaAM B rase,

12



MEXAHUYECKROE IBUKEHHUE

2. PABHOMEPHOE IIPSIMOJIMHEHHOE
NBUKEHHE

2.1. AsproOyc NOJIOBUHY BpeMEeHH exas co cKopocreio 40 KM/4, a
ocrasuieecsi BpeMs — co cxopoctsio 80 km/u. Kaxkyo uacts
BCEro nymu OH exaJ ¢ 6oJibleii CKOPoCThI0?

2/3. Pewenue. Bropoit yuacTtox aBrodyc mpoexasa ¢ BaBoe 00Jb-
mieif CKOpPOCTBIO, UeM IIePBHIi, 3aTPATHB TAKOe Ke BpeMsd, 3Ha-
YHUT, BTOPOH YYaCTOK BJBOe AJMHHEE IIEPBOIO.

2.2. BeJsocunegucT mpoexas HOJINYTH co ckopocThkio 20 Km/4, a
OCTATOK IIyTH Ipomiesa memkoM. Kakopa Oblia CKOpPOCTH €r0
xo0/b0BI, eciu exas oH 1/5 Bcero BpemeHH?

5 KM/M. Pewenue. Iz ycinoBusi cieayer, 4To Xoanba 3aHANa B

4 paza OoJbIIe BpEMEHH, YeM e3fa. A M3 TOro, YTO BEJOCHIIEAHCT

Ipoexas ¥ Ipollesl OJUHAKOBBLIE PACCTOAHUSA, CJEIYeT, YTO CKO-

pocTh X0oALOEI B 4 pasa MeHBIIE CKOPOCTH e3Hl.

2.3. 9ckanaTop MeTpPO MOAHHMAET CTOAIEero Ha HEM UYejIOBeKa 3a
1 MuH; ecnu ke denoBex OYIeT UATH 110 OCTAHOBHBIIEMYCH
acKallaTopy, Ha mombeMm yiiger 3 mumH. CKOJIBKO BpeMeHH
nmoHajgobUTCA Ha IONBEM, ecIM YeJoBeK Oyzer HATH II0
ABHIKYIIEMYCS BBepX 3CKaiaTopy?

45 c. Pewenue. OG03HAUNM [JIMHY 3CKaIaTopa S, €ro CKOpPOCTh U,

CKOPOCTh 4eJI0BEKA OTHOCUTEJIBHO SCKAJIATOpA U,. JCKAJIATOP IIOAHH-

s
MaeT CTOAIIEro 4ejJoBeKa 34 BpeMs tj = —, YeJIOBEK INOJHHMETCH II0

3

3 5
OCTAHOBHUBIIIEMYCH 3CKalaropy 3a BpeMs t“ =—, a8 IO ABMXYIIEeMY-
v

cAd  JcKajmaTropy 3a  BpeMmd t=———. CuemosaTeslbHO,

t.t 1 -3 3
t =s/t, + s/t., P teNi _ 0 NESHE B . HWrax,
8/t ='8/t, + 8/ OTKyJa S ARG (MuH) TaK

t = 45 ¢. Mul npHBeNH pellleHWe 3aHadyd B OOIIEM BHIE, OTHAKO
3aMeTHM, YTO 9TY 3ajady MOMHO pemuTs ycTHOo. M3 ycnoBusa cie-

13



Ayer, 4TO CKOPOCTH dcKasiaTopa paBHa 3v,. Iloaromy, Korga acka-
JIaTOp ABHIKETCS, CKOPOCTH UYeJOBEKa OTHOCHTEJBHO 3eMJIM paBHA
4v,. CrnepmoBaTeslIbHO, BpeM#f IIOAbeMA B 9TOM CJIy4ae BYETBEPO
MeHBbIIe, YeM B cliyuae HeIloJBHKHOI0 3cKajiaTopa.

2.4. Croamuii Ha 5CKAJATOPE UEeJOBEK MOAHHMAETcd 3a 2 MHH, a
ferymuii mo sckanatopy — 3a 40 c. 3a xakoe BpeMsA 9TOT
YeJIOBEK ITOJHUMETCH II0 HeIIOJBHMIKHOMY scKajaropy?

1 MWH. Pewenue. Croamuii Ha scKajaTope YesOBeK 3a 1 MUH mepe-
MelllaeTcs Ha IMOJIOBHHY [JJIMHBI 9CKajJaTopa, a Geryiuii — mepeme-
IaeTcs Ha IOJTOPHI JJIMHBI 3cKajgaropa. CiemoBaTenbHO, MY
110 HEeNmOABMXKHOMY 3CKAJIATOPY YeJIOBeK 3a 1 MHH IepeMeniaercs
KakK pas Ha JJIMHY 3CKaJaTopa.

2.5. IlporuB TeueHHMA MBI IJILIBEM MeAJIeHHee, YeM B CTOAYEeH
BOJe, 3aTO IO TeyeHHIO — ObicTpee. BosHMKaeT Bompoc: rie
yAacTcA CKOpee IPOIJIBITH OXHO M TO K€ paccTosHue myda
u o6pamHo — B peKe WU B o3epe?

B o3epe. Pewenue. Ilycrs paccTosinde s B CTOSAYEH BOJE MBI IIPO-
IUIBIBEM CO CKOPOCTHIO U, & CKODOCTH TeueHHS PeKH paBHa u. To-
rga, 9Tobbl IPOILIBITE TyAa U 00paTHO mo 03epy, moTpebyeTcs Bpe-

2s
MA tl = —. HO TEYEHH PEKH MblI OIBHMEMCH CO CKOPOCTBIO U +u,
v

IPOTHB TEYeHMA CO CKOPOCTHIO U —u . Ilodromy, IpomJsIB Tyza H
0o0paTHO 1O peKe, MBI 3aTPaTHUM BpeMs
. 2

s s 2sv t v
+ = . OueBHIHO, OTHOIIEHHE - =

. A v —u? t, v -u
GonpmIe eMHUNBI, T, €. JJH JBUKEHUS II0 PeKe BPEeMEHH I[OoTpe-
Oyercsa GoJibmie. 3HAYMUT, BHEIMUTDPBIII BO BPEMEHHW IIDH JIBHIKEHHH
OO0 TeYeHWI0 MEHBIe, YeM IIOTepA BPEeMeHM IIPH ABHMMKEHHM MIpO-
TUB TeueHMsA. Tak u HONMKHO OBITH: Belb HPOTHB TEYEHHA MBI
nBmaxeMca OGonpmiyio dacTh BpeMeHH. [losyueHHBIH BBIBOJA 0CO-
6eHHO HATJIfAZEeH, KOTJA U JIHMIIL HeHAMHOIO IIPEBBIIIAET U: B OTOM
cliydyae ABMIKEHHE IIPOTUB TedyeHHA OygeT OdYeHb MEJIJIEHHBIM M

3aiiMeT MHOI'O BpeMeHH.

2.6. MoropHaa J0AKa TPOXOAUT PACCTOAHWE MEXAY MABYMHA
nyHKTamMu A u B 1o TeyeHMIO peKu 3a Bpems f; = 3 4, a
niaoT — 3a BpeMd t = 12 u. CKOIBKO BpeMeHH f, 3aTPaTHUT
MOTOpHAaA JOAKAa Ha o0paTHBI| MyThH?

6 4. Pewenue. OG03HAUNM paccTOsHHE MeXAYy NyHKTaMu A u B ue-
pes3 $, CKOPOCTbL MOTOPHOM JIOAKHM OTHOCHTENBHO BOABLI U, CKOPOCTH
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s s
TedeHUA PeKH (T. e. cKopocTk mora) u. Torma t=—, ¢ = i
u v+u

t = 3 .
Orcioma v =u| ——1/|, s=ut. ObpaTHEI NyTEs 3aiiMeT Bpem#
1

s ut it
f=—— = -1 -6 (1),
v-u t =
T Bl MR T
t‘l

3amMeTHM, 4YTO BEJIMYUHBI U, U, § OCTAJIHCHL HeM3BeCTHRIMHU. Jlia
pellleHus 3a0a4d OKAa3aJI0Ch AOCTATOYHBLIM YCTAHOBHUTL CBA3H MEK-
IOy 9THMH BeJIMYHHAMM.

2.7. MoropHas JogKa 3a 3 4 NPOXOJHUT PACCTOSAHHUE OT IOpoJa A0
IOCeJIKa, PACIOJIOEHHOT0 HUJKe II0 TedueHH:0 peku. CKoJb-
KO BpeMeHH 3aiiMeT 0OpaTHBIA NIYTh, €CJIHM CKOPOCTh JABHIKE-
HHUSA JOAKUA OTHOCHUTEJNBHO BOABI B 4 pasa 0oJibIlle CKOPOCTH
TeyeHusa?

5 Y. Pewenue. O603HauuM CKOPOCTH TeueHHA U . IIpW IBMIKeHHH IO

TEUEHUIO CKOPOCTh JIOAKKM OTHOCHUTENLHO Oepera paBHa Hv, a IpH

OBH)KEHMH IIPOTHB TEUEHHs ee CKOpocTh paBHa 3v. CiemoBaresbHO,

BpeMs ABHXKEHUS NPOTUB TedeHus:t B 5/3 pasa Gosbiie, yeM Bpems

OBUKEHUSA TI0 TEYEHUIO.

2.8. Tlaccaxup moesna 3aMeTHUJI, YTO B BCTPEUHBIE 3JIEKTPHUKH
IpoMYyaIuch MAMO Hero ¢ mHTepBajoMm f, = 6 muH. C Ka-
KM HHTEepBaJJOM BpeMeHH fz npoexajJH 9TH 3JIeKTPHYKH
MHMO CTAHIIMH, eCJIH IIOoe3[, Ha KOTOPOM HaxXOJHUTCHA Iacca-
JKMp, exall co ckopocThio v, = 100 KM/4, a CKOPOCTh Kax-

noit u3 anekTpuyex v, = 60 Km/4?

16 MUH. Pewenue. HalimeM paccTosiHHMEe MEXKIY DJJIEKTPHUYKAMH B
JBYX CHCTeMax OTCUeTa — B CHCTEME OTCUEeTa «I0e3/», CBABAHHOM
¢ TACCa’XMPOM, M B CHCTEMe OTCYeTa, CBA3AHHON CO CTaHIUEMH.
B cucreme oTcuera «Imoes3q» JJIEKTPHUYKHM IBHIKYTCA CO CKOPOCTBIO
v, =V +0,. Tak KaKk OHM NIIPOXONAT MHMO Iaccaskmpa ¢ HH-

o
TepBaJoOM BpeMeHW ¢;, pAacCCTOAHHE MeKAY OJIEKTPHYKaAMMU
s=u,t =(v,+v,)t . B cucreme e orcyera, CBA3AHHON CO CTaH-

nmeit, s =uv,t,. IIlpupaBHuBasA ABa BhIpaKeHUA A S, IOJyYaeM
t, = (v, + V)¢, /v, . TloAcTaBNAA YMCIEHHbIE JaHHBIE, HAXOAUM f, =
= 16 mun.
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ONUMITUALHBIE 3ALAYU

0-3. Ppifak mJIBLI 110 peKe Ha JOJKe, 3alelu IUISAI0N 3a MOocCT,
M OHA cBaJiMjachk B BoAy. Uepe3 uac peibaK CIOXBaTHICH,
nmoBepHyJ o6paTHO M mozodpas muAny Ha 4 KM HHIXKe MOC-
ta. KakoBa ckopocTs TeueHus? CKOpPOCTH JIOJKH OTHOCH-
TeJbHO BOJBI OCTABAJACH HEM3MEHHOI M0 MOIYJIIO.

2 KM/M. Pewenue. YI00HO paccCMATPUBATEL [ABWMEHHE ILIANBLI U
JIOAKM OTHOCHUTEJIBHO BOJBI, IOTOMY 4YTO OTHOCHTEJIBHO BOJBI
IIJAa HeIOJABHMIYXHA, a4 CHKOPOCTE JIOAKH, KOrga OHa ILJIbIBET OT
IIJIANEl ¥ K ILIAIe, 10 MOAYJIK OJHA M Ta e — TakK, Kaxk 3To
6e110 661 B 03epe. CiemoBarelibHO, IOCJE TOBOPOTA PHIOAK IJIBLT K
masmne Toxe 1 4, T. e. o nomo6pan mUIANY yepe3 2 4 Iocjae TOro,
Kak ypoHua ee. ITo yciaoBMIO 3a BTO BpemMsdA IIIANA NPOILILLIA IO
TedeHHIO 4 KM, OTKYJAA CIeAyeT, YTO CKOPOCTb TeYeHUs 2 KM/U.

0-4. Benocuneauct efier 10 PoBHOW npsamoi gopore. OmHa TOU-
Ka Ha o0oje KoJsieca BeJIOCHIIENa oTMedeHa CHHeH Kpackoi,
a TOUKa Ha COMIEe — KpacHoil Kpackoil. Hapucyiite npu-
MepHBIE TPAEKTOPHH 2THX TOYeK, pacCMaTpPHBasA OIBHXXeHHe
OTHOCHTEJIBHO 3EMJ'[H.

Pewenue. CM. PHCYHOK, Ha KOTOPOM IIOKa3aH IIPUMEPHBINA BHI
TpaeKTopuil (TPAGKTOPHUH TAKOI'0 JIBUIKEHHS HASbLIBAIOTCH IIHK-
JIOMIaMH ).

cUMAg

O-5. B xaxom HANPABJEHHH M C KAKOH CKOPOCTHIO JNOJMKEH Jie-
TeTh CaAMOJIEeT, HaXoAsch BOMM3KM SKBaTopa, 4ToObI COJIHILE
AJA Hero cTodAaJiO Bce BpeMA B SEHHTE?

Ha 3anag co ckopocTbto 1670 KM/M. Peuterue. Boiusu sKBaTOpa TOYKH
8EMHOU IOBEPXHOCTH IPU CYTOYHOM BpAIEHUM 3eMJIH JABMIKYTCA C
JUIMHA 3KBaTOpPa o
IPOAOJIKUTEIBHOCT CYTOK
= 40000 km/24 94 = 1670 kM/4y. YT00BI CKOMIEHCHPOBATH 3TO
OBUXKEHME, CaMOJIET JOJIKEH JIeTeTh BJOJIb 9KBATOPA C TaKOW ’Ke
CKOpPOCTBIO, HO B 00paTHOM HAIIDABJIEHHH, T. €. C BOCTOKA Ha 3a-
nag. JnsA COBPEMEHHBIX CaMOJIETOB TAKHME CKODOCTH ViKe BO3-
MOJKHBI (MOXXHO CKas3aTh, 4T0 B3eMJs B CBOEM CYTOUYHOM Bpale-

3arajga Ha BOCTOK €O CHOPOCTBIO
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HUM <¢[OPOBOPAYHBAETCA® NOX CAMOJETOM, JAETHINNM HA 3aT4A
BAOJE SKBATODA € TAKOH CKOPOCTRIO).

0-8. U3 ropogoe A u F HaBcTpewy Apyr APYTY MO APAMOMY LIOC-
ce ONHOBpEeMeHHO RBBIeXalU [ORa Bejocunemucta. CROpOCTh
nepsoro 10 xm/4, cxopocTts sroporo 15 km/w. OgnospeMen-
HO ¢ BEJOCHOEAUCTAMM ¥3 TopoAa A BHIAETENA JACTOUKA.
Ona poJyeTaer HO BTOPOrO BEJOCHIEANCTA, PA3BOPAUYNBALTCA,
JOJEeTAeT KO IEPBOTO BEJOCHIIEJUCTA ¥ JIETAET TaHK MeRay
HHUMH IO TeX HOP, IOKA BeJAOCHIEANCTH He BeTperarcs. Ka-
KO DYTE OPOJETENa JACTOUKA, €CJIH CKOPOCTh 8¢ NBHHeHUA
50 xM/4, a paccroamme Memay ropomamy 100 xm? Bpeme-
HeM Pa3BOPOTA JIACTOUKH MMOMHG npeaebpeusn.

200 kM. Pewenue. PaccToAnrme MEXAY BeIOCHIIEANCTAMY KAMIBINA
yac yMmeHbiraerca Ha 25 kM. IlocKonbRY HaYaNbLHOE PACCTOSN-
ape mexay Humu 100 kM, oum eerperarcs depes 4 4. Bee aTo
BpeMA JMacTouKa OyAeT JeTaTsk ¢O CKODPOCTBIO 50 KM/4, caelgopa-
TenBLHO, ee OIVTE cocTasuT 200 KM.

0-7. Ilyns npo0uBaeT HABHIIET NONHIA LDWAHHAP, KOTOPHH Bpa-
HIaeTCA BOKDYT CBoelt ocw, genas 500 oboporos B cekyHAay.

IIpu »TOoM B UMIAMHADE OKAZLIBAETCH TONBKO OJGHO OTBEpP-
ctae. € KAKOH CKODOCTBID JIeTeNa NOVJfA, €CJH TPAaeKTOpHA

o IVAY Hepecexas Och OWIHHApPA IOH OpAMEIM yriaom? Panu-

ve guaueapa IS oM.
150
[+
n+=
2

3, ...; HanpuMep, CKOPOCTE MOXeT BhiTb paeHa 300 m/c, 100 m/c, 60 m/c,
Vrazanue. Hago y4ecTs, UTO 3a BpeMd OpoJeTa OYJAM CKBO3L IH-
JWHAR OH JOJUKEH CAJATE I0A-000poTa MAOC Jjaboe yeroe 4HCIO
obopoToB.

CkopocTs nynu gorkHa 6eiTe paBHOW Mc, raen=0,1, 2,

0O-8. Bemocumex efeT mo zopore co cropocrteio U = 5 m/c. C ka-
KON CKODPOCTBIO OTHOCKHTENLHO NOPOTH HBHIKYTCHA 0Ch KOJECA
BEJOCHNENA, HMMHAA OUKa KoJecd, BepXHAA TOUKA Kojeca?
IDuner geoCHIena OCTABAAIOT YeTKHe OTTIeYaTKH Ha KOpoTe
(T.e. KoJteca KaTATCH 663 NPOCKAJILABIRAHEA),

& m/c, Om/c, 10 m/c. Pewenue. CROPOCTE HMKHENR TOUKH KOJIECA
3ajapa, no CYIlecTBY, HeDOCPeICTBEHHC B YCAOBHH: paz CleZEl
IIMH He CMA3AHLI, 3HAYUT, HHMKHAA TOUKA KoJeca MOKOHUTCHA OTHO-
cuTensEo goporu. Ock Koseca, JKECTKO CBASAHHAA ¢ paMoil Beno-
CHNIeZa, ABHIKETCHA, KOHEYHO, ¢ TAKOH e CKODOCTBIO, KaK caMm
BeJIocHNen, T. 8. 5 M/c. HaiigeM Temepr CKODOCTEL BEDXHEN TOUKH
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KoJecsh, 3aMEeTHM CH&YAJA, YTO CMHOCUMEALHO DAMbL BEIOCUIISRA
KOJECO HNPOCTC 8paliademcn, BPUUEM HUHOKHAA TOUKA Kojeca JBH-
WeTcA Hasad, a BepXHAA — @neped. A MOCKONBKY OTHOCHTENALHO
JOPOTH HMIKHAS TOUKA KOJECA HOKOHTCA, MBI MOMCEM CAeJATL BEI-
BOX, UTO CKOPOCTh BpallleHHA Todek 000Ja Kojieca KaK pas paBHA
110 MOZYJA CKOpOCTH Benocuneaa v. Ho rorga cxopocrn pepxXHel
TOYKYM KOJeca OTHOCHTEJbLHO 3eMJAM P&aBHA VIBOSHHON CKOPOCTH
BENOCHIEEKA, T. e, 2.

0-9. Ecan pgsmikeHNe U TOKOH ABASIOTCA OTHOCHTENBHBIMHM, TO
IIoYeMy MBIl BCe-TAKH CYMTAEM, YUTO JeMAd BPAlaeTca BO-
kpyr Conuna, a He CoaHue BOKpyr JeMiy (Kax nyMany B
CcTApUHY)?

Pewenue. Ecax B KauecTse Tenda, OTHOCHTENILHO KOTQPOrO pAac-
CMAaTPUBAETCH ABUIKEHHNE, BuIOpaTE 3eMmaw, To cama 3emis, Ko-
HEUHO, OVAET TOKOUTHCHA, a ConHne GymeT BpaNIaThed BOKDYT
Beman o Kpyropof opbure. OJHAKO ONHCAHNE JBHMKEHHN IIAHET
Conumeunoit cmeremul (Mepkypusa, Bemepr:, Mapea v Apyrmx) cra-
HeT TIPHM STOM OYEeHB CJICHKHRIM: €CJIH PACCMATDHBATL 5TH JABFMKe-
HUA OTHOCHTENbHO 3emuid, OHH COBCEM HENOXOMKH HA JEMIKeHHA
0 KpYroBelM opOuram (paccTosHuA o7 3eMNH A0 HAmOOH H3
IIJIAHET CHIBHO MOMEHANITCH B IOpOIecce ABHMMKEHHA). A BOT €ClH B
KauecTne TeJa, OTHOCHTENLKO KOTODOrO PaccMATPHBAeTcs NBHKe-
gue, srbpars ConHne, ONUCAHAe ABHIEHMA BCEX ILIAHET HAMHOTO
yIpomaercs: 3eMIS B 6c¢ Gpyrue IiaHeThl CONHEUHOR CHCTEME
BpamaioTca BoRpyr Commna no opbutaM, GAMBKUM K KPYTOBBIM.
910 obutee crolicTBO OPOGHT Beex NaaHeT CONHEeUHOHM CHCTEME! HaBe-
A0 anprauiickoro duamxa HbioToHa Ha MBICHDL, YTO NPUYMHHOE Ta-
KO0 ABMIKEHNA ILIaHeT SBagercs npursmenve nnaner Conauem.

3. CPEJHAA CKOPOCTDL

3.1. [Iea nyremecTBeHHMKA OZHOBDEeMEHHO BHIEX&JH HA BEJIOCH-
megax m3 ropoga A B ropox B, u v ofonx Benocaielsl B f0-
pore CIOMANHCH., IIepBRI# OyTeINeCTBEHHEHK NOJOBHHY 8pe-
MeHU eXAJ ¥ OOJOBHHY 8PeMeHu ILIeN, & BTOPOH HOJNOBHHY
Aymy eXan ¥ NOJCBHMEY nymu wed. Kaxoil nmyreumecTBeHHUK
OpHItea B Topos B padeile, ecau MyTelIeCTBEHHUKH €AYT ¢
ONHHAKOBOME CKOPOCTHIO M UAYT C OJMHAKOBOH CKOPOCTRIO?

Mepeblil. Pewenue. [lepBriii nyTelmIeCTBEHHUK Npoexaya Oosblee
paccTosHHe, YeM [IpOinesd, NoIToOMY OH 3ATDATHJI MeHbIIe BPEMEHH,
Yyem BTOPOil, KOTOPHIM IIpOEXAaJ TAKOE JKe pacCTOAHHE, KaK H IIpo-
miend. MoyHO paccy:XAaTh ¥ HHaue: BTOPON OYTelIecTBEHHUEK IOe]
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JOJNBIIE, YeM eXaJ, MOdTOMY OH IoTpaTha OoJibllle BpeMeHH, YeM
[ePBBIi, KOTOPHIH IIeJ U eXas OAMHAKOBOE BpeM.

3.2. YesmoBek exan 1 u Ha BeJocHIlee co cKopocThio 10 Km/4,
moroM 1 U oTABIXAJ, IOTOM eXaJ B TeueHHe 1 9 co CKOpoO-
creio 15 kM/4, moroMm 2 U oTABIXas, M, HakoHen, eme 1 9
IIeJT MEelUIKOM co ckopocThio 5 KM/4. ITocTpoiiTe rpaduk 3a-
BHCHUMOCTH TYTH OT BpPEeMeHM M, NOJb3YyACh UM, HaWgUTe
CPEAHIOI CKOPOCTh JBHMYKEHUSA HA BCEM ITYTH.

5KkM/M. Tpaduk 3aBHCHMMOCTH TYTH OT BpPeMEHHM HpHBeJeH Ha
pHCYHKe.

A S EM

it

PRI

10 -

B R o T
3.3. YenoBek BbIeXay M3 IOCEJKA IIO IIPAMOI J0OpOre Ha BeJIOCH-
nefe co ckopocTsio v, =15 kM/4. B pgopore Besocumes cio-
MaJICH, ¥ Jajblle YeJOBEeKY IPHUIILIOCH HIATH IEIIKOM CO
ckopocTbio U, =5 kM/u. Hailaure cpegHIO CKODPOCTH [BH-
JKeHHA Ha BCEM IIyTH, €CJIU: a) YEeJOBEK IOJIOBUHY 6peMEHU
exall ¥ TOJOBUHY 8peMeHlU Iues; () 4eIOBEeK IOJOBUHY NY-

mu exajJl W IIOJOBHHY nymu IIej. Hoqemy CpelHAA CHKO-
poOCTEL B CIIy4afax a ¥ 0 He coBmamaer?

10 kMM; 7,5 KM/M. Pewenue. B ofonx cayuasx JBHMMKEHHE IIPOMCXO-
JUT BAOJNb NPSAMOH B OAHOM HAIPABJIEHWH, IOITOMY CPEIHAS CKO-
POCTH COBIIAZlaeT CO CpefilHeH IyTeBoW ckopocrbio. O6o3HAUMM Bech

l
npoiiileH Il NyTh [, a Bce 3aTpadennoe Bpemsa ¢ . Torpa v, = 5 -

t
B ciay4dyae a 4YeJIOBeK exXaJl B Te4YeHHe BPeMeHH tl = 5 H Taxoe e

t

BpeMsa t, = 2 mes nemkoM. CrefoBaresbHO, OH Ipoexay MNyThb
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l, =vt, m npomen nyre l, =v,t,. Ilockomery l=1 +1,, momay-
qaeMm

b+l vt o, Ut/2+0,8/2 v+,
R A RO D) t LT
IloxcraBidAs YUCAEHHbIE AaHHBIE, Moxydaem U, =10 xm/qa . OGpa-

TUTe BHMMAaHUE: CPeAHAA CKOPOCTh PaBHA cpedHeMy apugmemuye-
CKOMY CKODPOCTEHl HA DPAa3IMYHBIX YYACTKAX, ECJAH IBWIKEHHWE Ha
Ka)KJ0M yJacTKe 3aHUMAJI0 00UHAK080€ 8PeMAi.

v

) L l
B ciyuae 6 yesoBeK mpoexas nyTh [ = E W TakoH e nyTh [, = E
npoireji melmrKoM. CJI(;‘,I[OB&TGJII:HO, exXaql OH B TeYyeHHe BpeMeHH

i = i , 4 IlIeJ1 B Te4YeHUe BPeMeHH i, = !3— ITockonery t =t, +t,,

Lt Uy
moJIydaeM
) l o l = { e 2v,v, .
Tttt Lfv+h/v, i+__£__ U T,
2v, 2v

1 2

IToncrasyisia YMC/IeHHBbIe JaHHBIE, MOiydaeMm v, =T7,5 km/u. Kaxk

BHIHUM, B 9TOM cCJiyuae CpefHAsA CHKOPOCTh JABHXEeHHUA MeHbIle,
4YeM B IIepBOM. 910 00bACHSAETCA TeM, UTO B ciaydae a 4YeJIOBEK
exaJ u ImeJ 00uHAK080e épemMi, a B ciaydae 6 oH mex doabvuie,
eM exaJl. ;

3.4. AstomMo06uJIb npoexas MOJOBHHY IYTH CO CKOPOCTBIO U, =
= 60 xm/4. Creayomui OTPE30K NYyTH OH eXaJ COo CKO-
pocThio U, = 15 KM/4, & HOCJIEeIHHH OTPE30K IIYTH — CO
CKOpoCThIO U; = 45 KM/u. KakoBa cpegHsasa CKOPOCTH aB-
TOMOOMIA, €ecaIM BTOPOM M TpeTHil OTPe3KM NpPOHAEHbI 34
OJlMHAKOBOE BpemMaA?

40 KM/M. Pewenue. CpeniHsasi CKOPOCTb ABTOMOOGHJIA HA BTOPOM IOJIOBHHE

v, +0v
OYTH COCTABJISET % IToHOEe BpeMsA ¢ NPOXOMKIEHUSA IYTH S:

s s 2v, + v, + U,
t=—+ =8 . Torma cpemnsas ckopocTh Ha
20, Yty 2v, (v, + 1)

s 2v (v, +v KM
BCGM IIYTH PABHA Uy, = = 2.1&;;’.) =40 [—)
v, + v, +, g
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ONIUMIUALHBIE 3ALAYU

0-10. Typucr, BuIiAA U3 MANATKH, IIEJ 10 PaABHUHE, MOZHSAJICS Ha
ropy ¥ cpasy BO3BpPaTHJICH IO TOMY ke myTH. IIpm atom Ty-
pucT npomres 12 KM, a Bce nyremecrBue 3ausamgo 4 4. ITo pas-
HUHE TYPHCT ILIEJ CO CKOPOCTHIO 3 KM/4, BBEPX — CO CKOPO-
CTHI0O 2 KM/4, & BHM3 — CO CKOpPOCThI0 6 KM/4? MoKHO JM
110 MPUBEAEHHBIM HAHHBIM HAWTH AJUHY crycka?

HeT: B aTOM cny4yae AaHHbIX HegocTatouHo. Pewenue. B pacemarpu-
BAEMOM CJIy4yae CpPeJHAA CKOPOCTh IIPU ABUMKEHUH II0 TOpe paBHa
CKOPOCTH [BWIKEHUSA 10 paBHHHE (3 KM/4), II03TOMY CyMMapHOe
BpeMs JBH)KEHHSA Tyga M OOpATHO He 3aBUCHT OT TOrO, KaKYIO
YacTh IYTH TYPHCT LI 10 PABHHHE.

O-11. ITocne Toro, Kax aBrobyc Ipoexaj HepBYIO IOJOBUHY IIYTH,
OH TOmaJl B HOpPo;KHYI npobky. B pesynbrare ero cpenHsas
CKOPOCThH HA BTOPOH IIOJIOBHHE IyTH B 8 pas MeHbIIe, 4YeM
Ha nepBoil. CpegHaAA cKopocTh aBTobOyca Ha BCeM OYTH paB-
Ha 16 xMm/u. OnpegenuTe CKOpOCTh aBTOoOyca HA BTODOM ITO-
JIOBHHE MYTH.

9 KM/Y. Pewenue. ITycTs v,, — CpefiHAsS CKOPOCTh ABHIKEHHA HA BCeM

uyrTH 8, a t;, t,, U; U U, — BpeMS M CKOpPOCTH aBToDyca Ha IepBoOil u

BTOPBI MOJIOBMHAX IIYTH COOTBETCTBeHHO. Bee BpeMs JBUXKeHUS aB-
s

VL.
8v, 16v,

Tobyca paBHO t =1t +t,. Ilo ycinosmio sajgaum t, =

s
=2—~. Wcnons3ya 2Ty BEIpaXKeHUsA, HAXOAWM BpeMdA IBH-
v
2

o]
I
= Il\nlm

o e L
16v, 2v, 16v,’

s
JKeHusd aBTOOyca = Us dopmynsr v, = 7

8
onpejenseM BpeMd t =-—.
cp

v
Taxum oOpasom, Tigd. o) Orkyna v, = lf‘;" =9 (ﬂ]

v, Ucp q
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B3AUMOJIEMCTBHE TEJI

4. UHEPIIUA. IIOHATUE O B3BAUMO/IEVICTBUH.
MACCA

4.1. Ilouemy, Korja KoBep BHIOMBAIOT ITAJKOH, ILIIbL He «B6HBA-
eTcA» B KOBEp, a BbLIETAET U3 Hero?

Pewenue. Ilpn ymape mo HEmOABUKHOMY KOBDY €T0 CKODOCTH De3-
KO yBesuyuBaercs. IIBIIMHKM e BCJeJCTBHE fABJIEHMA HHEPIUH
COXPaHAIT COCTOSHUE IOKO0H, IOITOMY OHH OTAENSIOTCA OT KOBpPAa
(npaBunbHee 6GBLIO OBl NOBOPHUTH, YTO KOBED «BBLLIETAET» H3-IIOJ
OBIIWHOK, & He UTO HNEIIMHKH BBLIETAIOT U3 KOBpA).

4.2. Ecau asromo6uis 060pyAOBAH MIMHAMM C IIMIIAMH, KOTOPHIE
NIpefoTBPAIlaloT CKOJIb)KeHHMe 10 JIbAY, Ha aBTOMOOHIIE yC-
TAHABJIUBAIOT cHenHaNbHHIN 3HaK (Oonpmas OykBa «IIl»).
Ime pom:KeH HAXOAHTHCA 9TOT 3HAK — HA IEpPEJHEM WMIH
3a/[HeM CTeKJie aBToMOOHIA?

Ha sagHeM. Pewenue. ABTOMOGHIE ¢ TAKHM IIMHAMH MOYKET De3-
KO 3aTOPMOBUTEH M, €CJH eAYIIWi 3a HUM aBTOMOGHIBL HaXOAHTCH
CIUIIKOM OJIM3KO M He 060pDYJOBAaH TAKWMH ITHHAMH, MOJKET IpO-
HM30MTH CcTOJKHOBeHMe. [loaToMy HasHaueHHWe 3HAKa: MpeayIpe-
OATH BOAHMTEJNSA, €AYIIEro 3a AAHHBIM aBTOMOOHJIEM, 0 Heo6Xoam-
MOCTH COOJIIONATH AUCTAHIIUIO.

4.3. Korjga HeONBITHBIA YeJOBEK yIpaBisieT GYKCHUDPOM, TSIHY-
mumM Oap:Ky Ha Tpoce, TPOC TO HATSATHBAETCH, TO IPOBH-
caetr, u Oapyka aBuercsa peiBKamu. C yeMm 3To cBA3AHO?

Pewenue. Eciu pesko yBeJIHUNTHh CKOPOCTH OYKCHPA, TPOC CHJIBHO
HaTsiHeTcsA. IIpr aTOM OH CHJIBHO NOTAHET OapiKy BHepen, a OyK-
cup — Hasan. B pesyibrare paccrosiHue Memxay Oapixei m GyxcH-
POM YMEHBIIMTCH, M Tpoc nposucHer. «OcBobOAMBIINICA» IIPU
9TOM OYKCHD CHOBA PE3KO YBEJIWYHUT CKOPOCThb, M ONHUCAHHOE SHB-
JIeHue MOBTOPHUTCA. B ciydyae CIMIIKOM PE3KHMX DPEIBKOB TPOC MO-
JKeT IOPBATHCH.
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4.4. Eciam HagyTh BOZOYIDHHIE IIapHUK M, He 3aBA3KIBAS €ro, OT-
OyCTHTE, OB yaeraer. O0bACHNTE 3TO ABJISHHE,

Peutenue. Mapuk aenaerca npocteiiiitet «paserolis: sBeIbpacesan
CTPYI0 BOBAYXa «HA3aR», LIGPAK OTTARKKEBAETCA OT Hee M Gmaro-
Hapsa »ToMYy JETHT «BIepess.

4.5. HaMeHseTcHa Ju Macca EBOAEI npH 3amepsanuun? Ilpw wmcna-
peaun? JlaiiTe pa3BepHYTHI OTBET.

Peuwtenue. OTBOTH HA ROCTABICHHEIE BONDOCHE 34BHCAT OT TOrO,
UTO OOAPA3YMEBASTCH HOJ CAOBOM <BOAA». ECJM MMeeTCs B BHZY
XUMUNECKOE BELWECINE0, TO HH IPH 3AMED3AHMH, HE OpPH HCOApe-
HUM Macca BOALI He MaMeHseTcH: Boja, JeA ¥ BOAAHON nap SBIA-
OTCH ONHAM H TeM e XUMHYECKHM BeHmIeCTBOM; eclH e Nog
CJOBOM +«BOOA» HOHAMATE TOARKQ WUJKOE COCMOSHUE TAHHOrO
BEINECTBS, TO MACCA BOALI KAK HpH 3aMEPIAHNH, TAK K IIPH MCIAa-
PEHRM YMEHBIIAETCH: YACTh BOAH NIPEBPAIRACTCA B Jed WIH 114p.

4.6, IHouemy TpyAa0 pasbuHTh OPEX HA MATKOHM OIIOpPE H JIETKO HA
TBepAoi?

Pewenue. Yrober pasbures opex, HaNO NPUIOKHUTE K eI'0 CROpIyHe
JABE DABHBIE H NPOTHBOMOJIGKHQ HANDABJCHHEIE CHJILL, CHHAMAK-
mHe ee HACTOJABKO, YTO OHa pazpymaercda., Oany N3 cHa IpH
BIAMMONEHCTBHY CO CKODJIYNOH CO3/laeT yAapMIoiee Tedo (MOJo-
TOK, KaMeHk W T.II.), APYTad CHJIA BOSHHK3ET IPH B3AMMOOEHCT-
BHHM opexa ¢ omopoil. Ecau onopa TBepmas M HEOABMIKHASN, VCJIO-
BHA, HeOOXOZMMEIC NJIA DACKANLIBAHHA CKODIVIEI, COBJIKAAIOTCA.
B cnyuae MArkofl omopel cuia yXapa B OCHOBHOM HAET HA M3Me-
HeHMe CHOPOCTH Opexa — CHAuYAKA OH OpHoGpeTaer CKOpPOCTh, A
saTeM, yraybiasack B ONopy, TepseT ee. CKOpAyHA e HOOYTH He
HBMeRAeT cRoeil GopMH ¥ mOITOMY HE paspyIIaeTcH.

4.7. JlomouHuHK, CTOA OAHOH HOroil Ha OpHCTAHN, APYIYIQ HOTY
CTABHUT Ha JIOAKY ¥ OTTAJAKHBAETCA OT NPHCTAHH. B KaKoM
cayuae eMy yooOHee cecTh B NOAKY, KOPAA OH& IyCTas HJM
KOrza B JOAKE CHIAT JAIOAMT

Pewerue. YeM GoJanlle B NoAKe A0aeil, TeMm GojabIIe ee Macca H
TEM MEeHBII¢ HIMEHHTCH & CHODOCTE BO BDEMA OPRLAEEKS JOOOYHHEKD.

4.8 Jlepa Ha JagOHH, KHPOHY YEaPHIOT MONOTEOM, Ilouemy
PYEKa, AeprKallas KEpIyYy, He oIyHiaeT DoMM OT YEADOB MO-
JoTka?

Pewernue. BeaeaocTBue MHEDTHOCTH KAPIHY 34 BpeMA yRapa He ycne-

eT JHAYWTeIbHO H3MEHHTE CBOIO CKODOCTL H He OyNeT CIILHO AaBUTh

Ha gepxamyio ero pyry. IlosToMy OHa He GyAeT OmMYyINATE GoHH.
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4.9. Ilpu BeICTpene M3 opyaua cHapsag maccoil 20 Kr BeLIeTaeT
co ckopocrbio 800 m/c. Uemy paBHa CKOpPOCTh OTKATA CTBO-
Ja opyaus, ecau ero macca 2 1? HavanbHasi CKOpocTh OpY-
AW paBHA HYJIO.

8 M/c. Pewenue. CkopocTn, npuoOpeTeHHBIE TeJIaMH IIPH B3aKMO-

» mr o
neiicTBuM, 06PATHO MPOMOPIMOHANBHEI X MACCaM: —= = —-, T, e,
My i £ W

BO CKOJIBKO Pa3 Macca CTBOJIA OpyAudA OoJsblle Macchl CHapsAma, BO
CTOJIBKO K€ pas CKOPOCTh CTBOJIA OPYAHMSA JOJMKHA OBITH MeHBIIe

CKOPOCTH CHapsaja.

Taxum obpasom, v, = U, Lid- HIA U, = SOOA =8 [ J
m, 2000 c

4.10. Bozayx mojx nopurEeM Hacoca cxanu. Mamenunacs jam macca
Boamyxa?

Pewenue. Yncao MoJIEKYJ BO3[AyXa IOJ IMOPIIHEM M Macca Kak-
O M3 MOJIEKYJ He U3MEeHWJIMCh, ITI09TOMY Macca BO3AyXa OcTa-
Jlach IpPeXKHeH.

4.11. Ha rpaHeHBIl cTaKaH MOJOKHTEe (DaHEPHYIO IOCKY C IOCTAa-
TOYHO THMeJBIM rpysoMm (Hampumep, rupio maccoi 10 xr).
IIpennoxure yUYeHHKY pasOUTh CTAKaH CHJILBHBIM PEe3KHM
yaapoM CJIeCAPHOTO MOJIOTKa mmo rupe. Ilouemy crakaH He
pasbusaerca?

Pewenue. Yaap MOJOTKA IPUXOLUTCA TI0 TeJy, HMEIOIIEMY JOCTAa-
TOYHO GOJbIIyI0O Maccy. MaMeHeHHe CKOPOCTH 3TOr0 Tejia HesHa-
yureapHo. OTCIONA AelicTBHE MOJOTKA HA CTAKAH He 3HAYMTEIHHO.

OJIUMIMUALHAS 3ALAYA

0‘1 2. MOH{HO JIH C IOMOIIbK PBIYAHHBIX BECOE CPDABHHTE MACCHI
JIBYX TeJ, HaXOAsACh B KaOuHe KOCMHUUYEeCKOro Kopabdmua?

Pewenue. IlepBrrii crmoco6 — TOJKHYTH BeChl «CHH3Y» B HAIIPaB-
JIEeHUH, IepPHeHIUKYJIAPHOM IJOCKOCTH YalleK; IPHU 9TOM Yallka ¢
Boslee MACCUBHBIM TEJIOM «IIepeBeCHUT». BTopoii crmocod — BKIIOUYHTH
JABUTATENN KOCMHUYECKOro Kopabis, pacmosioKuB Bechkl TAaK, UTODBI
MX «Bepx» OB OPMEHTHPOBAH B CTOPOHY Hoca Kopabmas. Ilpu
aroMm crocobe uYalIKa, Ha KOTOPOM HAXOAMTCA Tesao GOnbIei mac-
Chbl, TAKYKE «IIEPEBECHUT».
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5. IIJIOTHOCTbH

5.1. B aByX ogMHAKOBHIX CTaKAHAX HAJUTA BOJA IO OJHOH BHICO-
Tel. B OOMH CTAaKaH IIOJIHOCTHI TMOTPY3WIM OJHOPOIHBIM
cTalpHOM Opycok maccoit 100 r, a B gpyroi — cJaUTOK cepeb-
pa Toii xe maccel. OQUHAKOBO JIM IOJHMMETCS BoJa B 00OHX
crakanax? CuuraiiTe, 4TO Bojia U3 CTAKAHA HEe BBLIMBAETCH.

Pewenue. Tax kKak nyioTHOCTh cepebpa 0OoJblle NIOTHOCTH CTAJH,
TO 00beM CJUTKA cepebpa mMeHbIme. ClenoBaTeNbHO, YPOBEHb BOJBI
B IIEPBOM CcTakaHe OyZeT BBIIIe.

5.2. Kaxosa macca Ay00BO# 0aJKH AJMHOH 5 M ¥ TJIOMIAJBIO IO-
nepeunoro ceyenus 0,04 M°?

m
160 kr. Pewenue. I3 popMysbl Ans ILJIOTHOCTH P :Tv; nojgyJyaem

m=p -V . C yuerom Toro, uro odwem b6anku V =S-[, norydaem:
m=pSl.

5 T

IIpoBepKa eJMHUI] UBMEPeHHs: [m]=— M" M = Kr.
M

Borudeenua: m =800-0,04-5 =160 (xr).

5.3. OmnpezennuTe IJIOTHOCTH MaTepuana, U3 KOTOPOr0 M3rOTOBJIEH
ky6 maccoit 800 r. ILroniaas moBepxHocTH Kyba 150 cm®.

6,4 rfCMa. Pewenue. HOCROJ’IBKSI mjionmiagb MNOBEPXHOCTH KYG&
p
m

T
S
6
. r r
IIpoBepKa eqIWHUI UBMEPEHHA: [p] =,
( "cmz) cM
MoxcraBnasa ducJIeHHBIe 3HAYEHHUA, TIOJIYYaeM:

800 -—800:6,4 (L]

S, = 6a”, cropona kyba a = E Torpga p = %

Ry= - 3

6
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5.4. Yro Goaslie — OAOTHOCTE XKWOAIEH BOAER HAM HJIOTHOCTH
gaxogamerocs Hay meli napa?

Peuwienue. IITOTHOCTS BEMIECTBA MOMHO BRIPASHTE Yepe3 MAacey
OTHOU MONEKYJIB R, M YNCA0 MOJEKYJN B efuHHNe o0BeMa (KOH-

€HTDANHA MOJEKYJI)! —_—mﬂN
ey M S 7

N
=m,n, TAe n=? — HKOH-

TIeHTPANHESA MOJEKYI.
Monerynel napa BAXOKATCA Ha OoJdbllieM PpACCTOHSHRHU ADPYr OT
EDPYyra, ueM MOJeKYJbl Boghl, CreiaoBaTelNbHO, B €MUHHIE OGBeMA
napa HaxoQUTCA MeHBIIe MOJEKYA, YeM B efHH#le 00BeMa BOJLI,
IO3TOMY IIOTHOCTE NAPA MEHBHIE NIO0THOCTH EOABI.

5.5. KaxoBa OJOTHOCTE CMeCH N3 IANIEPHHA ¥ COHPTA, €CAK
ofzeM CIHPTA COCTABAAET NOJAOBUHY 00bema cMecu? Kax
H3MeHHTCHA OTEET, ecaU Maccd cnnp’ra COCTABIAET OOAD-
BUHY MACCHI CMecH?

8, 3
1030 kr/m*; 980 krim’. Pewenie. COrnacHo OnpefeeHHId ILIOTHO-
m m_+m
- 0L B l-oM cioyuae, KOoTAa 38A8HO COOTHO-
V I{CH + VI‘JI

oo

meHHe 068eM086, CISLYeT BOCMONBIOBATECA dopmyaavm m, =p, V.,

m., =p..V.as TOTAA DOJYYHM, ITO

CTH, P, =

p :pcﬂ.‘,cu +prJ1K‘JI =p -I};ﬂ._i_p V;II
o V (-1 ra V
3 3
kr M xr v kr
IIpoBepKa eAMHHUI MAMEPERUSA: [p|=— —+ —¢ —=—.
M M M M M

Briumenenus gaior: p,, =1030 (RI‘/MB).

Bo 2-oM cayuse, KOrJa B3848HO COOTHOIIEHMe Macc, u3 Gopmyn

m m
Vp,=—2rV_=—2 crenyer, 4To

pl:l] pI'JI
=" . 1 =980 (kr/m%)
pm - mcﬂ mrﬁ - 1 mcﬂ 1 ml‘ﬂ - '
— + _ — —— + ——te

pl:ﬂ p'l'ﬂ pl‘.ﬂ m pI‘JI m

Bo sTopoM ciayuse IIAOTHOCTE MEHbBIIE IIOTOMY, 9TO AOAA Bojaee
JNEeTKOH KUAKOCTH (COHPTa) YBeNWYWIach NO CPABHEHMUIO ¢ hep-
BBIM CHOy4aeM,

5.6. Kax, mMes Becbl, DA3HOBEC M MEH3YDKY, OUPEUSNHTL €M-
KOCTE MOPOMKHEEro (MIaKOHR, He OTKPRIRAR NPOOKUT
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Pewenue. EMxocTs (ylakoHA paBHA PA3HOCTH MEMKIY BHEUIHHM
obbeMoM (JiakoHa, ONpeleseMbIM C IIOMOINBI0 MEH3YPKH, U 00be-
MOM CTeKJa, M3 KoToporo oH cjienaH. Ilocrmepuumit Haxogar Imo
Macce (IaKoHA W IUIOTHOCTH CTeKJa (MAaccoil BO3AyXa MOMKHO
npeHe0dpeYn).

OJIMMITUALHBIE 3A[AYM

0-13. CnmaB somora m cepebpa maccoit 400 r MmeeT NJIOTHOCTH
1,4-10*° xr/m*. Ilonaras o6beM CIJIaBa DAaBHBIM CyMMe

00'beMOB ero COCTABHBIX UaCTeH, omnpeneJuTe Maccy 30Ji0Ta B
CILjIaBe. -

220 r. Pewenue. Macca cnyiaBa Bcerjia paBHa CyMMe Macc ero co-
craBHBIX yacreit: m, =m_+m, . Ilo ycnoBuio 3amauu o06BeMm
cIjlaBa paBeH cyMMe 00BeMOB €ro  COCTABHBIX  4acTei:

m
V,=V.+V, . U3 dopmMyssl fad MJIOTHOCTH P =7 cirenyeT, 4TO

m
V =— . IlopcraBiusiga BbIpaskeHHe a8 O0O0BEeMOB B IIOCJIEIHIOID

P
(dopmyny u BeIpaxkas Maccy cepeOpa 4epe3 Maccy CIJIaBa M 30JI0-

T4, DojJydyaeM cHCTeMYy ypaBHeHI{ﬁ:
m,=m, —m,
m m m
—_— G s
Pca Pe P,

Peraem ary cucTeMy YpaBHEHHI OTHOCUTEILHO HEHM3BECTHOM MAacChl /M,

mt‘.ﬂ — mcl'l 5 m-'l + m3 I OTKy,I{a mcﬂ _ mﬂﬂp 3 = mlp 3+ map c $ BHHOJI'
p en p c p 3 p cn p Cp 3
HAA COOTBETCTBYIOIHE ajredbpandyecKkme IpeodpaszoBaHHA, HAXO-

AVM MCKOMYIO BeJIMYHMHY: M PP, =M PP —MP P +MPP..;

PalPe—Pun)
m cn pc _pa i mﬂ]lpd pc _pcu ; m.'! :mcﬂ
ot ) ( ) Pew (P —P4)
L(_L_L]
em’ \em® em® )
IIpoBepKa eAMHUI, H3MepeHus: [m,|=r- ey
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Brrmapcneuna A810T cCAeaAVIONINEe PE3YNBTATHI,
19,3-(10,5-14)
14-(10,5-19,3)

m, = 400- = 220 (r).

0-14. Tlonrtit meznsiil Ky0 ¢ panHOMH pedpa @ = 6 cM HMeeT Maccy
m = 810 r. KaxoBa ToAmMAHEA CTEHOK KybHa?

5 MM, Pemenue. O6nem xybuka V, = a® = 216 cm®, O6pem crenox V,
MOXKHO BRIYMCIHTE, SHAA Maccy KyDMKA m, ¥ ILIOTHOCT: MeZu P!
V.= m,/p = 91 cm®>. Cnegoratesnpmo, ofmem moxocru V, =
=V, - V,=125 ce®’. Hockombrky 125 cm® = (5 cm)?, moaocts
asnsierca Kybom ¢ paupoil pebpa b = b cm. Orewoga caenyer, 910
TOJNMIUEA cCTeHOK KybGa paBHa (a — b)/2.

0-15. UMeercs TpH OMHHAKOBRIX AUIMKA CO CBUHIIOROH Apobuio. B nep-
BOM AIMWUKEe KPYNHaa Zpolk, BO BTOPOM — MeJK&f, B TPeTk-
eM — CcMeCh KPYnHOM m Meaxoii. Macca KAX0ro ANIHKA
Goapnre? PasMmepst AIMKOB cuwralite HEAMHOrO GONBIIHMM
pasMepor APOSHHOK.

Macchl nNepeoro WM BTOPOre SLWMKOB NPEKTWYECKW paBHbl, Macca
TpeTsero Awnka Sonblue, Pewenue, EcH YBeJHYUTh B HECKOILKO
pas cOmeM ApeOHHCK, TC BO CTOJBKO Ke PA3 YBEJHMYHTCA B 00beM
«OycToT» Mexay xpobuHramun. CaemoBaTeNbHO, LA HEPBHIX RBYX
AIMKEKOB (¢ KPYRHOM¥ M Meakol apobrio) orHomleHue offbema, sa-
HATOro Apolei0, K o0BEMy AMMKA OJHHAKORO. B Tpermem xe
AmuKa (co eMechbld KpYOHOR ¥ Meaxoit apodu) moma oObema, 3a-
HEATOTO Apobbio, GONbille, MOCKONLKY IDOMEMCYTKM MeXJY KDVI-
HEIMH apofuERaM¥ OyIyT 9acTHYHO SANOJHEHLH! MEJIKNMMH ApO-
Sunkamy (HarmAzEAS AHANOPUA: B BEADO, AOBEPXY HANOIHEHHOE
KAPTOIIKOM, MOMCHO HACHIITATE €IIe AOBOJHH(G MHOTO IECKA).

0-16. Macca mpobupku ¢ Bojoit cocraraser 50 r. Macca aToif xe
npobHpKH, IATIOAHeHHO# BOZOM, HO C KYCKOM MeTanla B
Heit maccoit 12 r cocrapaser 60,5 r. OupegenyTe ONOTHOCTS
MEeTAIIS, HOMENEHHOro B IpofupKYy.

8000 «r/m°. Pewenue. Ecan 651 9acTh BOABI U3 OpoOMPKA He BEI-
JHAACH, TO B 9TOM cAydae ofmasn Macca Npobupxit, BOAR H KyC-
Ka MeTajuia B Hel 6blaa Owr pasma 50 r + 12 r = 62 r. Ilo ye-
JOBHIC 38Ja4YH Macca BOAHW B OpoGMpKe ¢ KYCKOM MeTAJNJa B
Hedl pasHa 60,5 r. CregosaTeArHO, Macca ROJE, BEITECHEHHOM
MeTasaoM, paBHa 1,6 r, 1. e. cocrasuaser 1/8 macch KycKa Me-
ranna. TakuMm 06pa3oM, NNOTHOCTE MeTadsa B 8 pas Goxeie
NJIOTHOCTH BOAHL.
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6. CHJIA TAKECTH. BEC TEJA

6.1. Karx mamensiorcs cuna maxecmu, AeficTByIOIIas Ha KOC-
MOHABTA, M €ro 8ec, KOrja OH IepeMeniaercsa ¢ 3eMJH Ha
opOHUTANBHYIO CTAHIIHIO?

Pemeuue. CHJ’[B TAXKECTH YMeHBIIAETCHA HeaHa‘{HTeﬂBHO*): OHAa 3a-
BHCHT TOJBKO OT MAacChl TeJla U PaAcCCTOAHHA OO ueh:mpa SEMI{H,
KOTOpOe IpH IlepeMelleHHH Ha OpOMTAJBHYIO CTAHIIMIO M3MEHSAeT-
cd BCEro Ha HECKOJIBKO mnpoueHToB. Eciau Obl He cHIIa IPHUTAME-
HUA K 3emue, opOMTANbHAA CTAHIMA NOKUHYJIA GBI OKOJO3eMHYIO
opOMUTY M yJerejia JajleKO0 B KOCMHUYECKOE IIPOCTPAHCTBO. A BOT
BeC KOCMOHABTA B OpPOMTANBHOM (CTAHIIMN DABEH HYJIO, IOCKOIbKY
KOCMOHABT BMECTE CO CTAHIMEeH HAXOAHUTCS B COCTOSHHH cB0OOJ-
HOTO NafeHusd Ha 3eMIIO. ’

6.2. OOnapgaer sim BecOM TeJio, ILJIABAIOIEE HA IIOBEPXHOCTH BO-
IbI?

[a. Pewenue. Onopoii ajs NJIABAIOIIEr0 TeJa ABJIAETCA BOJA

(BCIOMHUTE, KaK BBl JIXKUTE HA BOJE: 9TO OYEHb MATKas Omopa, HO

9TO HacroAmasn onopal).

6.3. Ilpenmososkum, 4TO Bechl ycTaHOBJeHBI Ha JlyHe. Ha meByio
JIAIy 9THX BECOB NOJOMMJIK TeJIO, BeC KOTOPOoro, ompese-
JIEHHBIH NPY)KWHHBIMH BeCaMH B 3€MHBLIX YCJIOBHAX, DPaBeH
10 H. Ha mpaByio Yanry IOJOMKHUJIM TEJO, B3BEIIeHHOEe TeMH
JKe NpPYy:KUHHBIMM Becamu Ha Jlyxe. Ero Bec oxasajyica pas-
#eIM TO ke 10 H. Byayr am Becbl HaXxoOHWTHCA B pPaBHOBeE-
cun?

HeTt, nepeTaHeT Yalika BecoB, Ha KOTOPOﬁ HaxoguTcAa Teno, B3Be-
LeHHoe Ha JlyHe.

Vrasanue. Cuna raskecrun na Jlyne npumepno B 6 pas mensuie,
yeMm Ha 3emuie.

6.4. Ilpuxommioch JHA BAM HMCIBITHIBATH COCTOSHHE HEBECOMOCTH?
HenpiTeiBaTe neperpysku? Ecam npuxogmiaocs, TO Kormaa
MMeHHO?

Pewenue. KpaTkOoBpeMeHHAA HEBECOMOCThL BO3HHKAET BO BpeM#A

NPBIKKOB M JIa)ke BO BpeMs Oera, KOTJia HOTH He KAcalTCs 3eMJIH; B

MOMEHT MpHU3eMJIeHHS WM OTTAJKMBAHUA OT 3eMJIM BO3HHKAIOT IIe-

perpysKkmu.

" Menee wem ma 10% npu Beicote opburht crapumu 300 KM Haj MOBEPXHOCTHIO
Seman.
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6.5. Mosker nu magamomIHili KAMeHb Maccoi m IpH yaape O 3eM-
JII0 JeMcTBOBATH HA Hee ¢ cHUJoM, npeseimatomieit mg? C cu-
JI0i1, TpeBBIIIAIONIeH 8ec KaMHA?

Pewenue. Cuna, ¢ KOTOpoil KaMeHb IeHCTBYeT HA 3eMJI0, MOMKET
HaAMHOI'O IIpPeBBIINIATH Mg, OJAHAKO B OO0 MOMEHT HMMEHHO 3Ta
cuia npejacrapiaser coboil Bec KaMHSA.

6.6. Ha mnpaBsoii uamKe UYBCTBHUTENLHEIX BECOB YCTAHOBJIEHA
BEePTHKAJBHO TOHKAas IAJO4YKa; y ee HHIKHEro KOHIA CHIUT
nmaydok. Ha apyroil yamike HaAXOAHTCA Ipy3, YPaBHOBEIIH-
Balomuii Beckl. Hapymmres i paBHOBECHE BECOB, €CJIM IIay-
yoK OymerT a) paBHOMEPHO IOAHMMATHCA o manouxe? ©) pas-
HOMEPHO I10 IAJ0YKe ONYyCKAThCS BHU3?

Pewenue. a) IIpy paBHOMEDHOM IlepeMeIeHMH ITAYYOK Ha NAaJIOYKy
JelicTByer ¢ cuJIOi, paBHOU ero Becy. IlosToMy paBHOBecHe BecoB He
HapyuuTes; 6) He HADYIIUTCS.

6.7. IloBropsier Jim cBOOOAHAA IOBEPXHOCTH OKeEaHa «I1apoob-
pasHoCTh» 3eMau?

[a. Pewenue. CeoboaHas MOBEPXHOCTh BOJALI B OKeaHe, HEePIEHIH-
KyJspHas HAIPaBJIEHHUIO CHJIbI TAMECTH B KAXKJA0H TOUKe, IIOBTODPSAET
«I11apo00pPasHOCTh» 3eMJIIH.

6.8. MoxHO 11 OOHAPYKUTH C IOMOIIBIO BECOB C KOPOMBICJIOM
U3MeHeHHe Beca Tela HpK IepeHoce €ro ¢ OJZHOTO MecTa
3emsu B gpyroe?

Henb3s. Pewenue. IIpn mepeHoce Tena ¥ TMph H3 OJHOIO MecCTa
3eMJI B Apyroe Bec TeJjila ¥ I'MPb YBeJIMUHMBaeTCA HMJIM YMeHbIIaeTCH
B OAMHAKOBOe umcyio pas. Ilosromy MaMeHeHHe Beca He MOXKeT OBITH
oDHApYIKEHO.

6.9. Kawmenn 6polleH BepTHKAaIbHO BBEpPX. B Kaxkue MOMEHTHI IIO-
JleTa OH HAXOAUTCHA B COCTOSHHU HEBECOMOCTH, €CJH MOYKHO
npeHebpeus conpoTHBIeHHeM Bozayxa? HMameHuTCA JH OT-
BeT, eCJIM KaMeHb OpOIIeH MoJ YIJIOM K rOpHU30HTY?

Peweuue. RaMBHB HaXOOHUTCA B COCTOAHHH HeBeCOMOCTH BO BpeMHA
BCEro II0JIETa HE3aBHCHMO OT TOTO, B KAKOM HAIpPaBJIeHHUH OpOIIeH
KaMeHb.

6.10. MokHO /M ¢ IIOMOIIBLI0 PEIYAMKHEIX BECOB CPABHHUTH MACCHI
JIBYX TeJ, HaX0AACh B KabuHe KOCMHUUYEeCKOro Kopabusa?

Pewenue. Ilepévlii ¢noco6 — TONKHYTH BeChl «CHH3Y» B HaIpas-
JIEHUH, MePIeHANKYJIAPHOM IIJIOCKOCTH YalleK; NPU 3TOM YalllKa C
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Oosiee MACCHBHBIM TeJIOM <IlepeBecuT». Bmopoii c¢nocof — BKIIO-
YUTH ABHUTAaTEJH KOCMHUYECKOro Kopabis, pacHoJiOKHUB Bechl Tak,
yT0OBI UX «Bepx» OB OPHEHTHPOBAH B CTOPOHY HOcCA KOpPabJs.
ITpu aToM cnocobe yanrka, Ha KOTOPOH HAXOIMTCH TeJO GOJBIIe
MAaccChl, TAKXKEe «IIePEeBECHT».

7. CHJIA YIIPYTOCTH.
CHJIBI TPEHUSA

7.1. IlpuBeamre IpHMEpHI, KOIZA BeC Teja SBJISAETCA: 4) CHJION
yupyroctu; 06) cuiIoil TpeHMs.

Pewenue. a) MAY JNeKUT Ha (yPOOIBHOM IIOJe; JIOCTPA BHUCHT B
KOMHAaTe; 0) YUeHMK NaJdbIlaMH yJep:KUBAeT KapaHAall; IeTalb
3a)KkaTa B THCKAaXx.

7.2. JleiicTByeT Jin CHJIA TPEHHSA HA CTOAIHWI B KOMHATe HIKad?

Pewenue. Ecim 661 mon 6BLI cTPOTO TOPHM30HTANBHBEIM, Ha IIKAadg
He JeiicTBoBasia OBl CHJIa TPEHHA, MOCKOJBKY OTCYTCTBOBAaJa OBI
CHJIa, CTPEMANIAACA CABMHYTH IKad. B neficTBUTENIBHOCTH K€ IO0JI
HUKOTZAa He OBIBAET CTPOTO I'OPHBOHTAJBHBIM, TOATOMY Ha IIKad
AEHCTBYeT CHJA TPEHMA NOKO#A, HO €e 3HaUeHHe Majo [0 CpaBHe-
HUIO C IPYTUMH CHJIAMH, ZeHCTBYIOIIMMH Ha InKad (cmiaoit Tsike-
CTH M cHJoH ynpyroctu). Yrobbl yoeguThbCA B «IeHCTBHH» CHJIBI
TPEHUA MOKOSA, NPEeACTaBbTE, UTO NOJ OYeHBb CKOJB3KMI MM HIKad
CTOMUT Ha JIETKO BPAIAOIMXCH KOJECHKAaX: B TAKOM cjIydae ycra-
HOBHUTH IIKa( Ha OnpejieIeHHOe MecTo OBLIO OBl TPYAHO.

7.3. Ha paBHOMepHO ABHIKYIIEHCS NOPH3OHTAJIBHOM JIEHTE TPaHC-
noprepa JexuT rpys. [leiicTByer Jau Ha rpys cuia TpeHus?

Pewenue. Eciu Tesio ABMIKETCA PABHOMEDHO W NPAMOJIHHENHO,
paBHOJEMCTBYIONIASA BCEX CHJI, HOPHJOKEHHBIX K ITOMY Tely,
paBHa Hym0. B ciaydae «upeanpHOro» TpaHcmoprepa (JIeHTa KO-
TOPOT'O CMPO20 20PUOHMANLbHA W IBUMKETCA CMPo20 pasHoOMepHO,
a CONPOTHUBJIEHME BO3AYXa OTCYTCTBYET), Ha I'Py3 AelCTBOBAJU
OBl TOJBKO [BE 6€PMUKALbHbIE CHJIBI: CHJIA THMECTH M CHJIa yII-
PYTOCTH CO CTOPOHBI JIEHTBEI. OTH CHJBI B TOYHOCTH yYPABHOBEIIIH-
pasu OBl ApYr Apyra, ¥ IO9TOMY CHJIA TPEHHUS OTCYTCTBOBAJa ObI.
B neilcTBUTENBEHOCTH e JIEHTA TpPaHCIOpPTepa HHKOrja He ObiBa-
eT CTPOro rOpPM30HTAJNBHOM, ee JBMiKeHHe He OBIBAET CTPOro paB-
HOMEpPHBIM, a4 Ha I'pPy3 Bcerja JgeiicTByeT CHJa COIPOTHUBJIEHHSA
Bosayxa. Iloaromy B peanbHOM cilydae Ha I'py3 AeiicTByeT cuia
TpeHUA TIOKOsA, yAep:KuBawias ero Ha jgeHre., I[nsa toro, 4robsr
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0OHa yiepH#uBaja rpys HOoCTaTO4YHO HaUIeHO, INOBEePXHOCTH JIEHTH!
TpaHcIoprepa xenalT OOBIYHO IIepIIaBoil.

7.4. BriramenHywo Ha Geper JoAKY TPYAHO CABHHYTH C MecTa,
HO ecJIHM 2Ta e JIOJKa IjaBaeT Ha IIOBEePXHOCTH BOABI, ee
MOMeT COBHHYTHB C MeCcTa Haixe peGEHOK. Kakasa ocoben-
HOCTBH «KMJIKOTO» TPEeHHS MPOABIAETCA B 9TOM ciaydae?

Pewenue. [Insg «XuUIKOTO» TpeHHsA (T.e. TPEHHUS MEMKAY CJIOAMHU
JKMIKOCTH) OTCYTCTBYET CHJIA TPEHHSA IIOKOA, IMOJTOMY Jajke OYeHb
MaJjasi CHJIa BLI3LIBAET JIBUIKEeHHe.

7.5. Korpa 6pycok TAHYT BAOJL ITOBEPXHOCTH CTOJA, HMPHKJIAIBI-
Bafd TOpH30HTANBHYI0O cuay F, =5 H, oH paBHOMepHO
CKOJB3UT IO cToay. Kakas cuiaa TpeHusA neicTByeT Ha Gpy-
coxk? Kaxosa Oymer cmia TpeHHS, €CIU K IOKOAIEMYCH
OpYyCKYy NPHJIOMHTH TOPH3OHTaNbHYI0 cuay F,=3 H?
Fy; =10 H? Wzobpasure CHILI TpPEeHHA, AHCTBYIOIIME HAa
OpycoK BO Bcex Tpex caydasax. Kakoso Oyger IBHIKeHHE
OpyCcKa B KaKJ0M U3 3THX ciaydaeB?

Frp1=5H, Fpe=38H, Fp=5H. Pewenue. B nepsom ciaydae Gpycok

JBUJKETCSI DABHOMEPHO, 3HAYUT, PABHOMAEHCTBYIONIAS BCEX CHI, Meli-

CTBYIOIIUX Ha Hero, pasHa Hy/o. ClenoBarensHO, HA OPYCOK €O CTO-

poHBI cTosa Oymer JelcTBOBaTH CHJIA TPEHHA  CKOJNbHCEHUSA

F.1 = Fpyo. = F, (cm. puc. a). Bo BTopom ciyuae 6pycok Gyaer mo-

KOUTBCH, NOCKONBKY F, MEHBIIlE, UeM MaKCHMAaJbHO BO3MOMHAHA CH-

Jna TpeHud nokos. Ha Gpycox Oyzer neiicTBOBATH CHJIA TPEHHUA NOKOA

F,.=F, (cm. puc. 6). B Tperrem ciaydae ckopocTbk Opycka Oyuer

YBEJIMYUBATBCHA, NOCKONbKY Fy > F_ .. . Ha Gpycox Oyaer meiicrso-

BaTh TaKafd JKe CHJIa TPEHHUA CKOJIBMKEHHUs, KaK U B IIEPBOM CJyuae:

F,3 = Fyy = F, (cM. puc. 8).
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7.6. MHzobpasure Bce CHIBI, AeiicTBYIOIIUE Ha OGPYCOK, JiexKaluii
HA HAKJIOHHOM IIJIOCKOCTH.

Pewenue. Ha 6pycox aeiicTBYIOT Tpu CUJIBI: cuaa Taxectn F , Ha-

IIpaBJieHHAasl BEPTHKAJIbHO BHH3, cuja yupyroctu N , HaOpaBjIeHHAs
NeprHeHINKYJIAPHO HAKJIOHHOM IJIOCKOCTH, U CHJIA TPEHHUHA F,p , Ha-
IIpapjeHHas BAOJb HAKJIOHHOMH IJIOCKOCTH (CM. PHCYHOK).

7.7. Ilerrasice cABMHYTH ¢ Mecra mkad, Ha HEro AeiCTBYIOT Tro-
PHUBOHTANBHOM cuioii F, mocremeHHO yBeamuuBas ee. Kak
BaBHCHUT CHJIA TPEHH A, JelicTByOIasa Ha ImKad cO CTOPOHBI
moJyia, or 3vaueHEus cuiael F? Hapucyiite rpaduk aToif 3aBHU-
CHMOCTH, €CJIH M3BECTHO, UTO INKa(d CABUHYJCA C MECTa IpU

F =100 H.

-
Pewenue. W3 ycnoBua cienyer, 4TO CHJIA TPEHHS CKOJbMEHHSA
F., =100 H. Jlo Tex mop, moxa HmpuJOXeHHas K IIKady cuia

F < F,, ., Ha mKad co CTOPOHHI moja Oyner [eicTBOBATH CHJIA Tpe-
vuA nokoa F, . =F.Ilpu F=F,_ =100 H mgad casusercs,
M IIpU ganbHeilleMm yBeiaudenuu F cuya TpeHus OyjgeT ocTaBaThCs
IpaKTUYECKH MOCTOAHHOM, pasuoi F,, .. = 100 H.

7.8. Ilepen moeaxkoii HA aBTOMOOMIIE IIOCJIE JOMKAA IO T'PYHTOBOM
Jlopore BOAHUTENDL Ocaabui JaBjeHMe B IIMHAX aBTOMOOWIIA.
CnemoBajio K 3TO nenarTs?

[Ha. Pewenue. YMeHbIIUB OaBjieHue B 0ajlJIoHAX, BOJAMUTEJb STHM
CAMBIM YBEJIHYHJI CHUJBI CIEIJIeHUs KOJec ¢ 'PYHTOM, YeM cIoco0-
CTBOBAJI YCTPAHEHHMIO ITPOCKAJIL3LIBAHUA KOJec,
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7.9. IlpapuaepHo N¥ YTBep:KAEHME, YTO CHIY THIE ABTOMOOMIN
cozpaer geurarens? Kaxoea mprpons stoll cunm? Co cropo-
HBI KAKOIQ Teaa geiicTBYeT 3Ta cvaa?

Cuna T8rn npeacraBnseT cobol cunmy mperus nokoa, AeNCTBYIOLYIO
Ha aesToMoBune ¢o cTopoH dopozu. Peuwenue, Cuna mosxer geiict-
BOBATH HA TENO TOJNBKO CO CTOPOHEL dpyzozo Tena, ABHTATEND e
ABMAETCH YAcMbi) CAMO20 asmomoburi. Paccmorpum, Hanpmrmep,
KaK aproMofH)bL TPOraeTcda ¢ mecTa. POAb ABMraress COCTOHT B
TOM, YTO OH IIPHBOSHT BO BpALGEHHE BegyLIMe KOJECA aBTOMOGH-
na. Ecan Gbl TpeHUA MeXAY AODPOTroH KW KoJecaMM He ObLIO, HMMK-
HHE TOUKH KOJeC ABHIANHCh OBl Ha3ad, a aBTOMOOHIbL OCTABAJICH
6B HeDOABMIKHHMIM (BAM HABEDHAKA IPUXOIUAOCE BHIETh, Kak
ABTOMOOUJIEL He MOMET CABMHYTHCSA ¢ MeCTf HA CKONBL3KOH Jopore,
HecMOTpA Ha paborawimuii geuratens). OXHAKO CHIA TPEHHA OO-
KO0A He NC3BOJIAET HHMMHUM TOUKAM KOJeC JBHCATHCA HAZRA; che-
JOBATENBHO, HefcTRYIOUIAA HA KOJECA €O CTOPOHEI NOPOTH CHIA
TPeHHA MOKOA HanpapieHa sneped. HMeHHO aTa cHia H BRISHIBAET
PAIroH aBTOMOBMAA — OHA M npefcTaRRAeT coboli cuuy tarn. Og-
HaKO, XOTA CHJA TATH AeHCTBYeT Ha aBTOMOGMIL CO CTOPOHBI (o-
pozu, OHA He BOZHUKAET, £CNH He paGoTaeT AEUTATENE.

7.10. Mosxer ¢ cuna TPEHMS DASTOHATH TEIO?

Peuwenue. MoKeT: Hanpumep, TeNo, JeKallee Ha JeHTe TPAaHC-
ooprepa, OpM BRIKYEHHH TPAaHCHODPTEPA IPUXOAWUT B HABHMIKEHWE
nog AeficTBEeM CHAE TPeHUA (0OGBIYHO DTO CHNA TPeHHA HOKOH, HO
MOXET BOSHHKATH M CHIA TPeHHA CKOABXeHHA)., MMerHO CHAA
TPEeH¥A TIOKOA YBEJHWYUBAET HA PODPM3OHTAABHOH LOpOTe CKODOCTH
TPOTAIONIEroca ¢ MECTa aBTOMOBHIA.

7.11. /IBa yenoBexa TAHYT Ipy3, DPUKISJHIBAS POPHUBOHTANL-
urie cuael F, = 100 H u ¥, = 150 H, HanpaB/ieHHEEe BAOIL
oZHOH npamoil. Kakoit Moser OmTR MOAYAL pasHoOleHcr-
Byiome# R srux cun? Yemy paBHA cHIa TpeHMA, Aeiicr-
BYIOHIIAS HA I'PY3, ecam OH He cisuraerca ¢ Mmecra? Pac-
CMOTDHTE BCEe BO3MOXKHBIE CAYYAR ¥ M300pasnuTe HA DUCYHKE
BCE POPHSOHTAMBHEIE CHIINL, AeficTByIOLMINE HA I'DYS3.

Peutenue. Ecmu ofe cHIN HANPABAEHH OZMHAKOBO, MX DAan-

HogeilcTBylomaa R = F; + F, = 250 H, cuna TpeHHA NoKod pas-

Ha 250 H w HaupasneHa muporusonodocxHo cmnam F n K

(cv. puc. a); ecod CHJIKI HATPABJEHH IPOTHBOIIOJOMHO, HX PaB-
HogelcTByloman R = F, - F, = 50 H, cuna rpeHus 1WOKOA pasHA
50 H n HanpaBieHa B CTOPOMY MemnbIied cianl (cM. puc. 6},
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OJIUMITUALHBIE 3ALAYU

0-17. zo6pasuTe HA CXeMATHUYECKOM PHCYHKE CHJIBI, KOTOpBIE
JeicTBYIOT Ha OpOIIEHHBIH BEePTHKAJIBLHO BBEPX Iap, B TOT
MOMEHT, KOIJa OH: &) TOJNbKO YTO BBIOYIIEH M3 pPYKH;
0) npoJsieres1 BBePX MOJIOBHHY IIYTH; B) JOCTUI BEPXHEH TOUKH;
r) mpoJsieTeJl BHU3 IIOJIOBHHY IYTH; 1) MOAJIETAeT K 3eMJe.
Ilpu pemeHMm ydTHUTE, YTO CHJA COIPOTUBJIEHHS BO3AyXa
BO3pAacCTaeT ¢ yBeJUYeHHEeM CKOPOCTH.

Pewenue. Cm. puc. a, 0, 8, 2, 0. Bo Bce MOMeHTBLI BpeMeHH Ha IIap
JelicTByeT OfMHAKOBAfA CHUJIAa TAMECTH (H3MEeHEeHHeM CHJILI TsHMe-
CTH C BLICOTOHM B JAHHOM CJIy4Yae MOYKHO IpeHeOpeus).
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PaccMoTpuM, Kak M3MEHSIOTCA BO BpPeMs IOJieTa Iapa Hanpae.e-
HUue M moO0y/b CHJBI COIPOTHBIEHWA Boaayxa. Korpa map JsieTHT
BBEPX, CHJIA COIIPOTHBJIEHWS BO3IyXa HAIpaBJeHA BHH3, a4 KOTIma
map JeTHT BHH3, CHJIA COIIPOTHBIEHUA BO3AyXa HAIIPABIEHA BBEPX.
HauGouiblnee 3HaYeHWe CHJIA CONMPOTHBIEHWA MMEET B HAYaJe II0JIe-
Ta, KOTJIa CKOPOCTh IlIapa BeJIMKa, 3aTeM II0 Mepe IMoAheMa Iapa
VMEHBLIEHUSI €ro CKOPOCTH CHJIA CONPOTHUBJIEHHUS BO3AYXa VMEHb-
maeTcA W B BepxXHeH TOoYKe obpamiaeTcsa B HYJb (B BEPXHEH TOUYKe
Ha IIap AeHCTBYeT TOJBKO cmia TskectH). Korpa map jieTuT BHHU3,
€ro CKOpPOCTh YBEJHYHMBAETCS, W II09TOMY YBEJIUMUYUBAETCH CHJIA CO-
MMPOTHBJIEHUA BO3[yXa, ONHAKO Ja)ke IPH TOJJieTe Iiapa K 3emJe
OHA HE JJOCTHUI'aeT CBOEro NepPBOHAYANIBLHOIO 3HAYEHUS, IIOCKOIBKY
M3-3a COIPOTHMBJIEHHS BO3/yXa CKOPOCTH IIapa IpPH HOAJeTe K 3eM-
Jie MeHbIlle, 4YeM B Hadaje IO[beMa.
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0-18. Ha pucyskax a, 6, 6 IIOKasaHbl CHJIBI, NEHCTBYIOLIME Ha Ia-
PAIIIOTHCTA BO BPEMsi 3aTSIKHOIO NPBLKKA ¢ GOMBIIONH BBICOTHI.
Kaxoii u3 pUCYHKOB COOTBeTCTBYeT Hayany npbikka? Momen-
TY HEIOCPeJCTBEHHO Mocke pacKpeiTha mnapamora? Kakomy
MOMEHTY (MJM KAKUM MOMEHTAM) MOXXET COOTBETCTBOBATH
puc. a? HasoBuTe CHJIBI, HEHCTBYIOI[HE HA NApPaIIOTHCTA B
Kam /oM cJydae.
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Pewenue. Hauany npheI’KKa COOTBETCTBYET DHC. 6, MOMEHTY Bpe-
MeHM HeIIOCPeJCTBEHHO IIOCJe DPACKPBHITHSA IIapallioTa COOTBETCT-
ByeT pHC, 0; pPHC. @ MOYKET COOTBETCTBOBATH MOMEHTAM BpPEeMEHH
He3aJ0/Iro 10 PACKPBITHA IapamioTa (Korja CKopocTh MaparrioTi-
cTa C elje 3aKphITBIM IapamroTOM HACTOJBKO BeJIHKa, 4YTO CHJa
COIIPOTHBIEHUSA BO3AYXA YPaBHOBEIIUBAET CUJIY THMECTH, Iapa-
IIIOTHCT IIPH 3TOM JBUIKETCH PABHOMEDHO ¢ DOJBIION CKOPOCTHIO),
a TaKXXe MOMEHTAM BPEMEHH uYepe3 HEeKOTOpOoe BpeMsdA IIOCJie pac-
KDPBITHSA Napamiora (Korja cuia COINPOTHBJIEHUA BO3/AYyXa YMeHb-
MuJIack 10 CPaBHEHHI0O C MOMEHTOM HEIOCPEeJCTBEHHO IIOC/e OT-
KDBITHA NApalIioTa ¥ CHOBA YDaBHOBEIIMBAET CHJY TAMKECTH; Ia-
panIloTHCT NPH STOM JABHIKETCS PABHOMEPHO, HO ¢ HeboabIIoi
cropocThio). Vrasanue. Cm. zagauy O-18.

0-19. Ha Hurax noxasemien map (cMm. puc. a, 6). [losropure pu-
CYHKM B TeTpaju ¥ msobpasurTe Ha HUX BCe CHUJBL, AeHcT-

BYIOIIHE Ha Imap.

a 6

CM. pucyHok ans cnyyas 6. Vkasawnue. Cuna, NPUIIOIKEHHAs CO
CTOPOHBI HATH, HANPABJEHA BCErja BAOJbL HUTH.
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0-20. Ha npouHoM crepskHe, BAEJAHHOM B IIOJ, IOTOJOK WM CTEHY,
ykpemnen map (cM. puc. a, 6, 6). IloBropure pucyHku B
TeTpagu ¥ u3obpasuTe HA HUX BCE CHJBI, AeHCTBYIONINE HAa
map.

a 6 é

Pewenue. Bo Bcex Tpex ciydasx IIap HaXOOWUTCA B DABHOBECHU.
CnepoBaTenibHO, AEWCTBYIOIIAA HA HEr0 CO CTOPOHBI CTEPYKHS CHJIA
VIIPYTOCTH YDaBHOBEIIMBaeT cuiy TsxecTu. Takum obpasom, Hesa-
BUCUMO OM MO20, KAK PACTONOMNCEH CMEPIHCeHb, CUIa YIPYTOCTH CO
CTOPOHBI CTEP:HA HAIIPABJIEHA 66€pX W paBHA [10 MOJAYJIIO CHJIE TH-
JKeCTH (CM. PHCYHOK).

PR SRR

RN AT, BOREN

Kax Buamm, cuia yOpPYroCTH CO CTOPOHBI HECMKO020 CMEPHHA He
BCerjia HaIpaBJeHa BJOJIb cTep:KHA (cpaBHuTe ¢ 3ajgauveir 0-20:
cuJia, JefCTBYIOIIAsA CO CTOPOHBI MUMU, BCeTAa HAIIPABJIEHA BAOJb
HHATH). 3aMe€THM, UTO TOYKOH MPHUI0KEHWUS CHJLI YIPYrOCTH SB-
JfAeTCA TOYKA KpeIUIEHHWA IIapa K CTepP:KHI0 (Ha DPUCYHKE TOYKa
IPHUIIOKEHNA 9TOM CHJIBI JJIf HAIJISJHOCTH IIePEeHeCeHa B MEeHTD
mapa).

0-21. Ha croJie je:kaT ofHA Ha APYroil YeThIpe OAWHAKOBBIX ILIa-
cruHKu. HuoxkHAA NpUKJIeeHa K cTONy. B KakoMm ciydae Ha-
JI0 NPUJIOKUTE OOJIBLIYVIO CHIY: YTOOBI CABUHYTH TPH BEpX-
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HHX NJACTHHKM BMecTe HJIM IT00bh! BEITAIODHTE BTODPYIO CBep-
XYy, OPUAEDIHUBASA OCTANbHBIE?

B oBoux cny4asx Haao NpUNoNWTe oauHAaKoByo cuny. Pewenue, Crina
TPEEHA OPAMO TIPONOPIHOHANBEE CHJe, C KOTOpPOH Tejio AABHUT HA
NeBepXHOCTE, IlOBTOMY KOra CABHTAIOTCH BCE TPH TINACTHHEH,
F.,=3F,, rne F;, — cmaa TpeH¥sd, BOSHHKAIOWAHA UPH CABHM&HHK
ofHOH BepxHeidl miaacTuHKH. Korma e BEITACKHMBAKIT NAACTHHKY H3
CEpeAUHEl CTOMKH, HA Hee AeHCTBYIOT ABe CHJEI TDEHHS: OAHA — €O
CTOPOHBE HAxoasAeiicd Hal Hell IUIACTHHKHY ¥ BTOPAdg -- CO CTOPOHLI
HaxogAIme#ca mog Hell miaacTHEKK. B IaHHOM cliyuae IepBag M3 9THX
cm1 pasHa F,, sropas pasua 2F;, a B cyMMe 9TH CHUIEL PABHK 3F,.

0-22. Ha crone nexar cronkoi 10 oguEaxossrx KEur. Yro nerge:
COBHHYTH NATH BeDXHEMX WAM BBITAHYTEH H3 CTOIKH YeTEeD-
TyI0 cBepXy KBury? Orser ofocmyiire.

Nervye CABUHYTE MATL BEPXHUX KHUM, YEM BbITAHYTH YeTBERTYIO CBEpXY.
Pewenue, YITo0bl CABMHAYTL TIATE BEDXHMX KHUT, HYMKHO IDIIOMHTh
CHIY, DABHYI) CHJe TPEHHS MeXAY OATOH ¥ mecrod HEmramu. Tucio-
BOE€ BHAYEHHE STOH CHJIBI 3aBUCHT OT KAUESCTEA TRYINMXCA NOBEDXHOCTEMH
(OyzneM CUMTATE, 9TO OHO B 3IHMX CIIy4ady OZMHAKOBO) M CHJIL] JABICHMA
{Beca) usarn xEwr. CrejoBaTeNLHO, CHUIA, HeoDXomMMan AJIA CABHTAHMS
OSTH KHWT, OPDONOPUIMOHANEHA Becy KHUT. JIJid BEITATHBAHHA JYeTBEpD-
Toi KHETH HY;KHO HpPecAOJIeTh ABe CHJIBL: CHIY TPeHHA MEeKIKY TpeThei
¥ 4YeTBePTO# KEMraMM (CHA MDONODIMOHANBLHA BECY TDPeX KHAT) W CHITY
TPeHUA MeXKIy YeTBePTOH ¥ NATOH KHEraMmiu (0Ha NPONODOMOHANBLHE
BECY YeThIpex KHHWT). ParHomeicTBYIONIAA 9THX IBYX CHI G0JbIje, yeMm
CHUIA TPeHH MeRtyy oAToH M mecToi KHUTAMMK.

8. MEXAHHYECKAA PABOTA.
MOIOHOCTD. OHEPTHA

8.1. Moxer nx cuaa TpeEus OOKoS coBepmmats pabory? Ilpuse-
OUTE TPHMEp, DOATBEP:KAAONINHA BAID OTBET.

MoxeT. Peuwrenue. Hanpumep, Korza 4ejlOBeK NOAHHMAET BepTH-
KANBHEC JOM, O0GXBATUB er¢ NadbHaAMH, paboTy coBepOIAeT CHJa
TDeHHA MOKOA, AeHCTBYIOMAA HA JIOM CO CTOPOHEI DYKH.

8.2. Kaxyio paboTy Hago COBEPIINTH, YTOOGH M3 JEREIMHX HA
3eMiIe KHMPOHYEH CJIOMHTL CTONKY ¥3 3-x xupnuden? Hs 5-
Ta? U3 10-tu? Macca oAHOr0 KMpPIHYA #t, TONIHEA A.

3 mgh, 10 mgh, 45 mgh. Pewenue. O0o3HATHM MacCy GOHOIO KUp-
nYa M, & ero ToXmEEY A, YToOH nOM0XKETL BTOPCH KHpOHY HA
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oepBuIit, Hamo coBeplinTe pabory mgh. Yro0H MONOXKHTL CBEPXY
TperHi KHpnad, HAAO COBEPUINTH AOTOJHMTEeAbHO pabory 2mgh.
Paccyxaas ananoruyHo, OONydaeM, YTO pabora, KOTOPYIO HAZO
COBEPIINTE, YTOOHI IOJOKUTE 2-blH KMPOHY HA YiKe [OJOMEeHHEIS
n - 1 kupowuueit, paBHa (r — 1)mgh. Takum o6Gpaszom, paborta,
KOTOPYI® HeoGXOAMMO COBEPIIHTh, YTCOBl HOJAOMKHThL CTOOKY H3
n Kupnuuel, paBna mgh[l + 2+ ... + (n — 1)].

8.3. I'eoags zabfuau B OpeBHO, 3aTeM BHTAITWIN ero. Oauuaxo-
BYIO JU IpH 3TOM COBEPUIANH MeXAHWYECKYO paboTy?

Het. Pewenue. Ilpn 3a6MBAHME IBO3ZA COBepUINJM DOJBIIYIO pa-
fOTy, TAK KAK HYMHO OBLIO H¢ TOJNLKO IPeofoJeBAThH CHJIY Tpe-
HHA, HO M Da3pHIBATE BOJOKHA ZepeEra.

8.4, Yrober yaemurs reosge gamHol 10 oM na OpeBHa, HeoBxoanmo
OPUACKHTE HAdadeHyio cuny 2 kH. I'so3fhk BRITANIMIH M3
6pepna. Kaxymo 1pi 8TOM COBEPIIANH MeXaHMYECKYI0 pabory?

100 Ox. Pewerue. Cuna ¥, pgeiicTEBYIOHIAA H& TBO3AL OPH €ro
yaaneHuu ¥z GpeBHa, paBHOoMepHO yO6eiBaer or 2 kH o 0. Ilo-
BTOMY IJIA oupelfelleHus paborTrl creayer DpaTh cpeiHee 3HaYe-
ape cunwl (1/2 F). Caesoparenpno, palora Oyaer pasHa:

A =%Ft, rge { — EIWHa I'BO3AA.

M

8.5. Korma cyano Ha DOABOAHEIX KDPBUIEAX IPUIONHUMAETCA EO
BpEMS ABRUKEHHS, €10 CKOPOCTh SHAUHTENBAO YBEIUUUEAET-
CH, XOTS MOILIHOCThL ABHrATeNel IIPH HTOM H3MEHAETCA He-
spaunTensHo. OO0bACHWTE, BOASLCTBHE Wero yBeJHUMBAETCH
CKOPOCTh CYRHA.

Pewernue. Korga cyzHO NPUNOIZHHEMAETCA, CHJIA COIPOTHEICHHA
BOIB! 3HAYMTENHHO yMeHbImaercA. IIpH PARBHOMEDHOM ZABHIKEHPN
CcyAHA CHRA THrH HBHraTenell ypaBHOBEILINBAET CHAY COIPOTHBAE-
HUA BOZEl, T. €. PapRHa €ff N0 MOIYJA0 H TMPOTHBONOICMXKHA IO Ha-
npaenesuio. (fozHaunM MOoAyab 5Toi cmamt F. Torfga MOHOCTD
N =A/t = Fs/t = Fv, rie U — CHOPOCTE JBHXXeHHA cyAaHa. Ha
9T0l (OPMYARI CAEAYET, YTO €CAH P HEeHSMeHHO MoiHocTa N
cuna F yMeHBIDAETCA, CKOPOCTE U YBEJHIHBASTCH.

8.6, Ilpm pasHOMEpPHOM ABMIXEHHH MOTOD ABTOMOOHJIA PA3BHBAET
oOBIYHO MOIOHOCTL, He mnpesstnariyio 10% ero Maxcu-
MAJBHOM MommocTy. Odas uero Hy:xeH Taxkofl Gonbmoi 3a-
Iac MOIIHOCTH HBHrarens?

Pewenuve. Ina GHICTPONO PA3TOHA; TPH 3TOM paboTa, COBEpIIAEMAN JBH-

TFATENEM, HAST HA YBeIHYeHHe KMHeTHUeCKON SHeDIHH aBTOMOOHIA.
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8.7. Habaniomasi 3a JOAKOMH, Benymieil Ha OyKcHpe ILJIOT, MOXKHO
3aMeTHUTh, 4TO OYKCHUpHEBI KaHar ObIBaeT HATAHYT HE BCe
BpeMda. O0BACHUTE NTPUUYHHY 5TOro ABJeHHA. (MOIIHOCTE,
pa3BuBaeMy OYKCHDPOM, CUMTANTE HOCTOSAHHOM).

Pewenue. IIpeAnono:xum, 4YTo B HEKOTOPBIII MOMEHT KaHAT He HATH-
HYT (Hanpumep, W3-3a TOrO, YTO OYKCHD IOIIAJ HA BOJHY M IIOTEPSI
IIpH 3TOM CKOpocTh). IIpu HeHATAHYTOM KaHaTe CKOpPOCTh OYKCHpye-
MOTI'0 ILJIOTA BCJIEACTBUE CONPOTHUBJIECHUS BOJBI OyAeT yMEHBbIIATLCH, a
ckopocTh Oykcupa yBeauuuBaTheA OJgaromapsa pabore ABHUraTesd.
Kanar nipu aTom Oyager HaTaArusarbeda. HarsrkeHue KaHaTa BbI3bIBAET
yBeJIMYEHHE CKopocTH OyKcupyeMoro ImJjoTa M, B CBOIO O4Yepeb,
yMeHbIlIeHHe cKopocTH Oykcupa. HarsxkeHune kKanara yObIBaeT, M
BeChkb IIpolecc NOBTOPAETCA CHa4daJa.

8.8. Kamens maccoit & kr nmogammaioT Ha 1 m. Kakyio pabory
COBEPIIAIOT IPH 3TOM, eCJH NPHJOMeHHad K KaMHIO CcHJa
paBaa 50 H? Kak wu3MeHHUTCA OTBET, €CJAHM MIPUJIOMKEHHAS
cuna paaHa 100 H? Dmepruro kaxoro Buaa mpuodpes Ka-
MEHL B KamI0M H3 3THX CJIY‘I&BB?

Pewernue. B meppom ciydae pabora pasHa 50 [[»x, Bo BTOPOM CIIY-
yae 100 I»x. Bo BropoMm ciyyae mpH HOJheMe KAMHS yBeJIUYHMBA-
eTcsi. ero CKOPOCTh, II03TOMY [P IIOJAbeMe YBeJIUYUBaeTcs He
TOJIBKO IIOTEeHI[HaJIbHadA, HO H KMHeTHYeCKasa dHeprud KaMHA.

8.9. Maubuur maccoii 40 Kr Baberaer 10 MOJAHMMAIOIEMYCH 9C-
KaJaTopy co ckopocteio 2 M/c. Bricora ackamatopa 30 m,
anumaa 120 m. Kakas pabora coBepluaercs JBUTraTeieM 3CKa-
JaTopa NIPH NOABEME MAaJb4YMKAa, €CIH 9CKAJATOP JBHIKETCH
co ckopoctbio 1 M/c? EcTe M B YCIOBHM JIMIIHME JaHHbIE?

4 k. Pewenue. CropocTs sckajatropa cocrasiser 1/3 cropoctTu
JIBH)KEHHA MAJBYMKA OTHOCHTENIBHO 3€MJM, T. €. JBUTaTeJIb dCKa-
JaTopa COBepiIaeT TOJABKO 1/3 paboThl IO yBeJHMUYEHWIO TOTEHIIH-
aJIbHON BHeprum MasJbuMKa (ocrajbHble 2/3 paboThl coBepIIaeT
cam manbpuuk). CrnegoBatensHo, A = mgh,, rge m — Macca Malb-
uuka, h, = h/3, rone h — BvIcOTa scKasmaTopa. JIMIIHEM AAHHBIM
ABJAETCA JJIHHA 9CKAJIATOpA.

8.10. HeGoubiioil jgepeBAHHBIN OpYCOK IOIDYS3HJIM HA JHO AKBa-
puymMa u ornyctian. Kak u3MeHsAeTcs NOTeHIUalbHasfd
sHeprua OpycKa npm ero BenabiBaHmun? Kaxk unaMensercs
IPH 9TOM HOTEHIMAaNbHAA dHeprus Boibl? Kak maMeHseTcs
cymMMma TMOTEeHIIUAJNBHBIX 9HePruil OpycKa U BOABI?

MoTeHunanbHas 3Heprus Spycrca yBenu4ynBaeTca, noTeHuuanbHas
3Heprusa BoAbl YyMeHbLUEGETCH; CyMMa NoTeHUWanbHbIX 3HEpPruin 6p}"CKa
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u BoAbl ymeHblaetcs. Pewenue. Ilycrs Opycok, BCIJIBIBas, Iepe-
MecTHUJICA W3 ToJoykeHMsA 1 B nosoykenme 2 (cM. pUCYHOK). MoskHO
CYHUTATH, UYTO OH IIPH 3TOM IIOMEHHAJICA MeCTaMH C PDABHBIM eMy 06’Be~
MOM HHIKOCTH, ROTOprﬁ nepemMmecTHICH, Haoﬁopm‘, U3 MOJOXe-
Hua 2 B nososkenue 1. Takum o6pasom, mpy ONMCAHHOM IIpOIEcCe
IOTeHIINAJIBHASA DHeprus OpycKa yBeJHYMiach (OH NOIHAJCH); HO-
TeHIIHaJIbHas SHePrufd BOJABI YMEHBIIHJIACh (qac'rb BOOBI OIIYCTH-
JIach); cyMMapHas IOTeHIMAJbHAA dHeprusa OGDYyCKa W BOJABLI TAKKe
YMeHBIIMJIAch (Macca BOJBI TAKOro xe o0beMa, Kak Opycok, 60Jb-
e Macchbl OPYCKA: MJIOTHOCTH BOALI GOJIbIIE HMJIOTHOCTH OpycKa).

i
ALt TR

1]
. i 2

ONIUMITUALHBIE 3AHAYM

-

0-23. Ilpyxuna pacrstuyra Ha [ = 10 cvm. Ee yaepuBaoT B pac-
TAHYTOM COCTOAHWH, IpUKJagsiBas cuny F = 100 H. Kakasa
pabora A ObLa coBeprieHA IPH PACTAMKEHUH IIPYKHUHBI?

5 k. Pewenue. Ilo mMepe pacTsisKeHHs IPYKHUHBI CHJAa, KOTOPYIO
HeoOXOAUMO NPUKJIAABIBATE K HeM, JuHellHo yBeIudYHBaeTrcsa OT
F..=0 mo F,. = F. EcrecTBeHHO IPEeIIIOJOXKNATH, YTO IJIsA BBIYHC-
JeHus paboThl TaKOM mepeMeHHOH CHJIBI MOXKHO MCIIOJIb30BATh
cpednee snavenue cunsl F,, = (Fy, + F,,,)/2, 1. e. pabora A = Fl/2.

0-24. lokaskure, uTo padoTa, KOTOPYI0 HEOOXOAMMO COBEPIIHTH
A pacTdaxdeHnsa NPYMHHHBI, IIPAMO IPONOPIHOHAIBHA KBal-
paTy BeJIHYMHBI YAJMHEHUA [IPYAHUHBIL.

Pewenue. ObosHaumM yIaauHeHHe NpPy:KuHBE X. Torma cuia, Heob-
XoauMad IJA yIepHaHUA IPYKUHBI B DACTAHYTOM COCTOAHUWH,
paBHa kx, rie kK — IOCTOAHHBIH KO3(DHUIHEHT, XapaKTepHu3yio-
Ui ynpyrue cpoiictBa maHHON npy:kuHbL. [locKogbky cuiaa ym-
PYrocTH NOpAMO NPONOPIHOHANBHA HedopMalWi NPYXKHUHBI, MBI
MOYKeM BOCITOJIL30BAThLCH penreHuem sagaun 0-23, oTKyaa cieayer
2
A = lJicx = 0 :
2 2
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0-25, Ilinyp, Mexamuit Ha HIKHeM TIOPDHM3OHTAJNLHOM YYACTKeE
rIafKoi TIOBePXHOCTH, HAZO NEeDEMECTHTL B IONOMKeHHE,
noxkasagHoe Ha pucyHKe. Kakyio HauMeHRNIy pafoTy KO-
Tpedyerca cosepmutk? Cuna F, neobxoaumasn s yaepxa-
HHUH IHHYPA B KOHEUHOM NOJOKeHEuMM, paeHa 2 H, gamnma
crJoHA 1 M, JUIKHAa ITHYpa 3 M.

5 k. ¥raaanue, Cuna, HeofxoguMada AAA NepeMelleHHA IOHYpA,
NpAMO OPONOPHHOHANLES JIHHE HAKAORHOz0 yvacmia wrypa. [o-
aToMy ymoBHO CUMTATH, HTO TEpeMeINeHHe IIHYPA ILIPOMCXCOIAT B
2 prama: HA ODEPBOM HTANE AAHMHA HAKJIOHHONO YYacTKa IMIHYPA BO3-
pactraer ofr 0 10 1 M {(m@pu 2TOoM cuaa, HeoOXOOMMAaA AJNA OepeMe-
LIeHus IIHYpa, pospacraer o 0 go 2 H), a Ha BTOpOM »Tane AAUHA
HAKJOHHOIO VU4CTKA IIHYPa He HEMEHSOTCH (IpH 2T0M cHia, Heol-
XOMUMAs Ziisl NepeMellenns HIHYDa, TOXe OCTAETCH HeHM3MeHHOH).

0-26, Kaxyio paloTy HAZ0 COBEPUINTE, YTOGBI NMOCTABHThL BEPTH-
HansHo pedbc Maccolt m = 100 kr w gnunoist I = 4 M, Je-
Halui Ha 3emae?

2 k0. Pewenue. PafoTy, KOTODYR He0OXOAMMO COBEDIOUTEL IJH
YCTAHOBKH PeJIbCE, MOXKHO MEICJIEHHO Da3biuTh Ha JBa CAaraeMEX:
a) paboTy o DOZHATHIO TODHIOHTANBHOIO DeNbea Ha BBICOTY, DAaB-
HYI0 OOJOBHHE BBICOTHI peikca, ¥ 0) paGoTy 1o IOBOPOTY peahkca
BOKPYr ero cepemuun: mHa 90° Tax, uTobnl OH HDPWHSI BEPTHKAIb-
Hoe moJokenme. Ha nmepsomM atane cosepmaercs paGora mgl/2, Ha
BTOPOM 3Tamne paloTa He COBEPIHACTCH, IHOCKONBKY IPH 3TOM IIO-
JOBUHA pPesibCA NOAHHMAETCH, & BTOPAd HA CTOAEBKO e omycKaeT-
ca. Crenoparensno, ncag paGora pasua mgl/2. BameTnm, uto Zas
PeHIEHHA 3TOH M HEeKOTOPEIX NOOCHASXYVIOIINX 3&5KaY IONe3HO He-
HOABL3OBAHME TNOHATHA WEeHMPGE MANECMmU — TAK HAZBIBAETCA
TOYKA NPHIOKEHHA CHILI TAMECTH, ZeHcTeyiomeil Ha Teno (Ea-
IpyMeD, B CAYYAE OZHODOZHOTO PelbCa DEeHTD THMECTH DPACHOJ0-
JeH B cepejiHe peakca). [loTeHUHANBHAA sHEDrMA TeJa Maccolt m
paBHa mgh, rae h — BeICOTA LEHTpPA TM¥ecTH. lIpm ycraHOEBKE
pensca i yeenmuusaercs gHa [/2,

0-27. Ha zemue JexNUT Lensk AAMHOH [ = 4 M w Maccoit m = 10 kr.
Iens ooZEMMAIOT 3a OAME M3 KOHIOOB TaK, YTO OHA OTPHIBA-
erca ot semau. Kakymo paGoTy A coBepmarT upn nognemMe?
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200 Ox. Pewenue. OguH KOHEI LENM HAAO MOAHSATH HA BBICOTY [.
IIpu sToM HEHTP TAMKECTH IeNHW mogHmMercsa Ha [/2, T.e. coBep-
meHHaa pabora A = mgl/2.

0-28. Cankn maccoit m = 10 Kr cbe3xawT U3 TOYKH A (CM. pHCY-
HOK) M ocrta”HaBiuBaioTcsd B Touke C (ckioH Ha ywyacTtke BC
moceinaH meckom). Kaxkyio paboTy HAJ0 COBEPIIHTH, YTOOBI
BTAIINATHL CAHKN 06paTHO B TOUKY A, NMPUKJIAIALIBAS CHJIY B Ha-
IIPABJICEHHHN JBHIKEHUA?

A

=

o]
—
C

3 kK. Pewenue. Ilpun cnycke caHOK MX NOTEHIMAJIbHAS JHEPrus
E, = mgh 6vl1a mapacxomoBaHa Ha paboTy II0 IPEOJOJIEHUIO CHIIBI
TpeHus. IIpM BTacKMBaHMM CaHOK 0OpaTHO HAJO COBEPIIHUTH: BO-
NnepBeIX, pabory mgh, paBHYIO YBEJIHUUEHHIO IOTEHIIUAJIBHON JHEp-
I'HU CAHOK, BO-BTODBIX — MOYHO MAakyio e paboTy IO IpeojoJie-
HUIO cuibl TpeHuA. CiemoBarenbHO, mosHas paboTa IIpM BTACKHBA-
HUM CaHOK paBHA 2mgh.

9. PBIYATI'M. BJIOKH.
«30JIOTOE ITPABHJIO» MEXAHHKH.
KO9®®UIIUEHT ITOJIE3HOTO JEUCTBUS
MEXAHH3MOB

9.1. Kax B3BeCHTH IDy3 C IOMOIBI0 HEPABHOIIJIEYHX BECOB C TH-
AHeJIBIMH 4YallKaM#, eCcJIM B BallleM pPacHnopAXXeHHWH HMeeTCH
Habop I'Uphb U ZOCTATOYHOE KOJHMYECTBO IIecKa?

Peuwenue. Hanmo monoXuTh rpys Ha ONHY YallKy BECOB W YPaBHO-

BECUTH €ro IIeCKOM, HACHIIas IIeCOK Ha APYIYIO Yallky. 3areM

CHATH I'PY3 ¥, KJaJA TMPH HA MY Xe vawky, rae ObUI Irpys, ypas-

HOBECHTHh MU IlecoK. Bec rups Oyzer paBeH Becy rpyaa.

9.2. Yrobpl OIPUNOAHATL OJWH KOHEI JOCKH, JeyKalleil Ha IoJy,
Hago npuioxuars cuay F = 300 H. KaxoBa macca m jgocku?

60 kr. Pewenue. IJoCKy MOKHO CUMTATH PBIYATOM, TOYKA OIIOPBI
KOTOPOro COBIAZAET ¢ KOHIOM JOCKH, ONMWPAIOIIAMCA O II0J
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(cM. pucyHOK). YciIoBHe pAaBHOBeCHUA phidyara (IIPaBHJIO MOMEHTOB)

umeer Buga: Fl = F,1/2, orkyna F = F /2 = EZE

F

9.3. Eciu rpys JeHuT HA JEBOH YalllKe HEPABHOILIEYNX BECOB, €r0
VPaBHOBEIIMBAIOT TMPH MAacCcOM m, = 4 KI HAa IpaBOi yallIKe.
Ecou 3Ke Tpy3 MOJIOKUTH Ha TPaBYIO YAIIKY, €r0 YPABHOBECHT
rupa maccoit m, = 1 Kr Ha JeBoil yamke. KakoBa macca m
rpysa? Bo CKOJIBKO pas OfHO ILIeYO BecOB JJIMHHee IPYyroro?
Maccoii mepeMbIYKH U YAIIEeK BECOB MOYKHO ITpeHe0peys.

2 Kr; NeBoe nneYyo B 2 pasa AnuHHee npaBoro. Pewenue. Uz yenosus
PaBHOBECHA BECOB B IIEDBOM M BO BTOPOM B3BeIIMBAHHMAX CJIeAyeT:
ml, = myl; ml, = myl,, rge l, ul, — JJIUHBI JEBOr0O M IIPABOTO
mued. IlepeMHOKas ypaBHEHHMS, IHOJyYaeM m’ = MM, OTKYAA

m = \/m,m, . PasneauB mepBoe ypaBHeHHe Ha BTOpPOe, IOJyYUM

ln:mln i, ml

- , OTKyaa = =
l m,

ll[ m2 n n
9.4. [Inuua pyukm BHHTA py4yHoro mpecca [ = 30 cm, mar BHHTA
(mepeMelieHue BMHTA BJOJbL €ro OCH IPH HOJHOM obopore)
h = 5 mm. KakoBa Oyger cuna F, naBineHus Ipecca, ecsu,
BaKpyduMBasg BMHT, NPHKJAAbIBATH K KOHIY PVYKH CHJIY
F, =200 H?
75 kH. Pewenue. IlycTs BunaT coBepruuia oguu obopor. Torma xouer
PYYKHM BHHTA IIpoIIen nyTs 27/, a mepemelleHUe BUHTA BIOJb OCH
paBHo h. CrnenoBaTenbHO, CHJIa, IPHAJIOMKEHHAS K KOHLY DPYYKH
BUHTA, coBepuiuya pabory A, = 2nlF,, a cuia AaBjieHus mpecca —
pabory A, = hF,. CorjacHo «30JI0TOMY IpPaBHIYy» MeXaHWKH
A, = A,, otrrypa F, = 2nlF, /h.

9.5. TI'pys mogHMMAIOT € MOMOLILI0O cHcTeMbl OJI0KOB, u300pa-
skeHHOM Ha pucyHke. KIII kascmoro 6moka 90%. Kaxos
KIIII cucremnbi?
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66%. Pewenue. Ilycts cuna F (cM. PHCYHOK K YCJIOBHIO) COBEpIIMIA
pabory A. Torma nosesHasa paboTa, KOTOPYIO MO3BOJISIET COBEPIINTH
nepBeiit 610k, A, = 0,94; monessas paboTa, KOTOPYIO MOXKHO CO-
BEPIIUTH, UCIIONb3YA MepBhIil M BTOpoil 6moku, A, = 0,94, = 0,9°4;
u 1. 1. Cnenosarensro, A, = 0,9'4 = 0,66A.

OSIUMITUALHBIE-3ALAYN

0-29. Macca nmepBoro rpysa (cM. PHCYHOK) 5 KI, Macca psluara
< xr. Kaxosa macca Broporo rpysa?

2 kr. Pewenue. TTOCKONLKY CHIA TSAMKeCTH pblUara IPHAJIOMKEHA B
ero cepéguHe, YCJIOBHEe paBHOBECHS WMMeeT BHI: m,g - 2a =
=m,.g a+myg-4a (3gecp a — AIAHA OJHOH TOJOCKH HA
peruare). Orciona Haxoaum m, = (2m; — my,.)/4.

0-30. Crepskens maccoit m = 9 Kr u jguauHoi [ = 1 M Jexur Ha
aeyx omopax. OpHa W3 HUX HAXOAHUTCA Yy JEBOro Kpas
cTepIKHA, a Apyras — Ha paccrosguuu a = 10 ¢M ot npaBoro
kpad. C Kakoil cHJION AEHCTBYeT HA CTEDPIKEHb Kaykaas M3
onop?

40 H (nesas onopa), 50 H (npaeas onopa). Pewenue. Ecnin memMHOTO

MOAHATL WA ONYCTHUTEL JIEBYIO OIOPY, TO CTep:KeHb OyAeT IoBOpa-

YUBATHLCA BOKPYT IPABOM OHOPBI (CM. PHCYHOK, HA KOTOPOM Ka-

gas  moJiocKa crep:kHa coorserctByer 10 cm). CiegosaTensHO,

cTep:eHb MOKHO PACCMATPHMBATH KAK pBIYAr, K KOTOPOMY IIPHJIO-
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KeHbl cunbl F; u F, = mg. YcinoBue paBHOBECHS OJTOr0 phlyara
l—-2a

umeer Bug Fi(l — a) = F(l/2 — a), otkyna F, = mg ———— . Urobn!
2(l - a)

HauTu cuiny F,, MOMKHO IIDOBECTH AHAJIOTMYHOE PACCYXKIEHHE, MBIC-

JIEHHO <«IIOBOpauYMBasi» CTEpPIKEHb BOKDPYr JeBoi omopsl. Ilpome,

OJHAKO, BOCIIOJIb30BaThCA TeM, uto F,+ F,=mg. Orciona

l
F, = mg ————. Obparure BHUMaHuWe, 4To cuibl F, u F, o6paTHO
2(1-a)
IIPOIIOPIMOHATBHBI PACCTOAHUAM OT COOTBETCTBYIOIIMX OIODP J0
IEHTPa TAMKECTH (TOUKH ITPUJIOKEHHA CHJIBI TAMKECTH).

o
E,

£

0-31. [IpaMoauHERHBIIT KYyCcOK NPOBOJOKHM Maccoit 40 r mopsemneH

3a cepeauHy (cM. pucyHOK). JIeByl IIOJIOBUHY KYCKa COTHY-

' A, KaK TOKas3aHo Ha pHucyHKe. Kakoil mMaccel rpysuk HaIo
MIOJIBECHTDH B TOUKe A, 4T06bI BOCCTAHOBHUTH PaBHOBECHE?

A

10 r. Pewernue. Ob03HAUMM AJIUHY NOJ0BUHbI KYCKA IIPOBOJIOKH 2[.
YacTh NPOBOJIOKM, HAXOAANIYIOCS CIpaBa OT TOYKM IOABEca,
MOXKHO 3aMEHHTb OZHMM IpysumKoM Mmaccoir m; = 20 r, mojereH-
HBIM HA paccTOAHUM [ OT TOYKM IIOJiBeca, a 4acTh NPOBOJIOKH, Ha-
XOJNAIIYIOCS CJIEBA OT TOYKHM ITOJBeca, MOYKHO 3aMEHHUTh TAKHM JKe
IPYSHMKOM, IOABEIIEHHBIM HA PACCTOAHMH [/2 OT TOUYKH IOjBeca
(cM. pHCYHOK; Temephb phluar cienyer cyuraTh HeBecoMbIM)., Eciu B
TOYKe A MMOJBECHUTH I'PYy3 MACCOM M, U3 YCJIOBHA PABHOBECHSA pPbIYa-
ra caepyer ml + m,l/2 = m,l, otkyna m = m,/2.




0-32. [llapHUpPHO COEAMHEHHBIE CTEPKHHM (CM. PUCYHOK) ABJIAIOTCH
PasHOBUHOCTBIO MPOCTOI0 MexaHm3Ma. KakoBo cooTHolIeHHe
Mexxay cuioil F' u Becom rpysa P? Becom crepiKHEH MOMKHO
npenebpeyb. \

F=2P. Pewenue. Korga Touka B momHumaeTcsd Ha paccTosgHue X,
Touka A nopHuMaerca Ha paccrosgHue 2x. CorjacHo «30J10TOMY
IpaBuy» MexXaHMKH -pabora, coBepuaemas cuyoit F, pasua pabo-
Te IO MoABeMYy rpysa, T.e. Fx = P - 2x, orkyzma F = 2P.

0-33. Kakosa cuna F HaTsi;KeHUS HHTH MeXAy ToukamMu A u B B
tucremMe IIAPHHUDPHO COEIMHEHHBIX CTEeP:KHEH (CM. PHCYHOK),
ecau oOIMUIT Bec BCex cTep)KHeil pasen P?

3P/2. Pewenue. Eciiy JIMHY HUTH YMEHBIIHTH Ha X, IEHTD TAXKe-
CTA CHCTeMbl CTEePIKHeH mogHuMerca Ha 3x/2. Pabora, mpomusse-
JeHHAdA IMPU coKpaimeHuu HUTH, paBHa Fx. C apyroil cTopoHBI,
OHA paBHA M3MEHEHWIO IMOTEHIMAJIBHON SHEPrHH CHCTEMbBI CTEpIK-
Heil, T.e. 3Px/2. Orcioga cuenyer F = 3P/2.
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IIABJIEHUE TBEP/JBIX TEJI,
JKUTKOCTEA U TA30B

10. TABJEHHE TBEPJBIX TEJI

10.1. Ecsm TsKeNyI0 HOKYIOKY HECTH 3a BEPEeBKY, TO OLIYIIAeTCH
cuabHasA GoNb (perkeT majbIbl), a €CJH MOJ BEePeBKY II0JI0-
HKHUTH CJOXKEeHHBIN B HECKOJBKO pasd JucT Oymaru, To 60JIb
3aMeTHO YMeHbIIIaeTcHd. ObbscauTE ImodYemMy.

Pewenue. Omymesue 6oJHM 3aBUCHT OT JABJIE€HWA, KOTOpoe Ipys3
IPOM3BOJKUT Ha TEJIO YelloBeKa. BeqwumHAa AaBI€HHUS 3aBHCUT OT
ILJIOIIAAM, Ha KOTODPYIO MEHCTBYET Bec IOKYNKH. ¥ OyMarkKHOi
PVYKH ILIOIIAAbL OIOPEI 0OJIbINE, IOITOMY MABJEHHWE HA IaJIbIb
MeHbIIIe, YeM B IIePBOM CJydae.

10.2. Tlouemy Ha HOAYUIKY NpPUATHEe KJIAcTh TrOJIOBY, YeM Ha Ha-
KJIOHHYIO JA€PeBSTHHYIO JOIIeuKy?

Pewenue. JlaBneare o6paTHO IPONOPIIHOHANBHO TIJIOLLALH OIIOPHI.
B markoi moayiike rojioBa AesiaerT yaoOHYI BMATHHY, CHJIA AaB-
JIEHUA TOJIOBBI Ha ONOPY paclpejensdeTcd Ha GOJIBUIVIO IJIOLIALE.
BenencTBue 9TOr0 CTAHOBUTCA MAJIBIM JaBjieHHe Ha moaymky. Io-
9TOMY BOBHHKAET Majioe AaBJIeHHe Ha I'0JIOBY, T. €. HE BO3HUKAET
omyuienue 60JM.

10.3. Kakuwm 6bl10 OBI ZIaBJIeHUE KOJEC BATOHOB HA PeJbChI, eCJIU
OB KOJeca W pesbechl HE Ae()OPMHUPOBAJMUCH IIPU COMPHKOC-
HOBEHUH?

Pewernue. Jlapnenne Ob10 661 OeCKOHEYHO OOJBIIMM, IIOTOMY 4YTO

IJIOIAAL CONPHKOCHOBEHUS KOJEeC C pejbCaMu IIPU OTCYTCTBHH

nedopmanuii 6bia 661 GeckoHeuno masoi. Ilo cymecTBy 210 03-

HAYaeT, 4YToO BCE TeJia IPH CONPHKOCHOBEHUH AedopMUpyIOTCH, T.

e. «abCOJIOTHO TBEpJBIX» TeJ B IPUPOJE He CYIIECTBYeT,

10.4. Ha nmony Jexur niaura, cAeJaHHAS W3 MATepUasa ILIOTHO-
ctei0 p. Tonmmua nourer 2. Kaxkoe naBieHue p oxasbiBaer
IIJIATA Ha MOJI?

p = pgh. Pewenue. Oboznaunm miomans mautel S. Torma macca

nnutel m =p Sh, a pasinesue p=mg/S =p Shg/S =p gh. Obpa-

THTEe BHHMAaHWE HA TO, Y4TO JaBJIEHHE, OKA3BIBAEMOE ILJIOCKOH [JIH-
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TOﬁ, HE 3aBHCHT OT ee ILIoIaan, a 3aBUCHT TOJIBKO OT ee IIJIOTHO-
CTH M TOJIIHUHBI.

10.5. Ilouemy IpU MOCTPOMKE AOMa BCE €r0 CTeHbI BHIBOIATCH OJ-
HOBPEMEHHO /[0 OAMHAKOBOHl IPHMEDPHO BBICOTHI?

Pewenue. [laBnenune cren Ha (pyHaaMeHT (M HaA I'PDYHT) 3aBHCHT OT
Beca CTeHBl M NpuJeraionieil kK Hel yactu sparud. [lox meiicTBuem
Beca 3JaHuA NPOMCXONUT yIioTHeHHe (ycanka) rpyHTa. Ecnm 6B1
3JJaHye CTPOMJIOCh HEPABHOMEPHO IIO BhICOTE, TO IPOMCXOAHJIIO OBI
HepaBHOMEPHOE OCefaHWe TPYHTA MOJ HUM. A 39TO MOTJIO ObI IIPH-
BECTH K aBapHAM.

10.6. Ha mony crouT cniomrHoit 'cranbuoit ky6. Kakosa macca Ky-
0a, ecIy OH OKasbIBaeT Ha moJ gasienue 9 xlla?

12 kr. Pewenue. [JlaBnenue kyba Ha IO pPaBHO: p = g = %g ;
Macca Kyba m=pV =pSh. Torma p= p—%ﬁ =pgh. Orkypa

it , rme h — pebpo ky6a. O6wem kyba V =h’ u, crenona-
pg

3 3
TeJBHD, Macca Kyba paBHa m =p B = p [i] = —-ép——,; =12 (Kr).
pg p g

11. JTABJEHHE JKHIKOCTE 1 TA30B

11.1. Korza Ha OTKpPBITON ILJIOIMIAJKEe CTAJO CJMIIKOM »KapKO, BO-
Jei00MHUCTHI MepelIn B Npoxjaagabiil 3an. Ilpugerca au um
IMOJAKAYMBATE MAY MJH BBINYCKATHh M3 HEro 4acTh Bo3ayxa?
Ecnu npugercs, To moyemy?

Pewenue. Korga Bo3ayx BHYTPH M#Aua oXJaykjaercd, ODecrnopsmod-
HOe ABHIKEeHMe ero MOJIeKyJ 3amenisdercs. B peaynbrare nasjeHue
BO3AyXa BHYTPH MA4Ya yMeHbmlaercHd. IlosroMy MAY Npuaercs moi-
Ka4dyaTh, T. €. YBEJIHYHTH KOJHYECTBO MOJIEKYJI I'a3a BHYTPH MAYA.

11.2. Tlowemy npu BBIHBAHUHM BOABI M3 MEJUIIMHCKON I'DEJIKH He
CJIBIIITHO TAKOro «OyJIbKAHWA», KAK IPHU BLLIMBAHUM BOABI M3
CTEeKJIAHHOH OyThLIKK?

Pewenue. Ilo Mepe BBEITEKAHWUS BOABLI M3 CTEKJIAHHOW OYTHIIKH

of’beM HaxXOAAIIErocsa HAaJ BOJOH BO3AYXAa BO3PACTAET, BCJEACTBHE

Yero LaBJeHHe BHYTPH OYTHIIKH YMeHbIaeTcsi. Korga pasHOCTh

JABJIEHWHA CHAPYXHM M BHYTPH CTAHOBUTCA JOCTATOYHO BOJBLIION,
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HEKOTOPAH <«HOPIIHA% BO3LYX&, T. €, BOSOYIUIHKIN My3HpeK, MpPOPEI-
BACTCH BHYTPE OYTHIIKH (OIpW T0M H BOSHHKAET XADAKTEPHOE
«Oyapragmes). Hasaenne BHyTpH OYTELIKH [OpH 3TOM HECKOJIBKO
BospacraeT. Yepes HeKOTOpOE BpeMA IpOLECC IIOBTOpAeTcA. Eciau e
CTEHKM COCYAS, H3 KOTODOTO BEITEKAET BOIA, He ABJSKTCHA KEeCTHH-
MM, TO IO MEpe BHTEKAHHSA BOAH arMochepHOe INABJIEHHWE CILIIOMIA-
BAET 2TOT cocyh. JlaBjeHwe BHYTDH €OCYAA OCTAETCH DPAXKTHYECKM
PaRHEIM arMochepHOMY, Tak YTO «OyJIbKAHHe» He BOSHMK&ET.

11.3. JIng uerd anekTpUYeCKHE JAMIOOYKH HAKANHBAHHUA 38II0A-
HAIOTCA Ta3oM OO AaBJeHWEM, HeCKONBKO MEHBIUUM IAE-
JICHHS OKPYHAIOMIEr0 BO3AyXa?

Pewenue. Tlpu Bricoxoil TeMOepaType HHTH HAKAHA BO BpemsaA pa-
60TEl MaMIOOYKH 3HAUMTENLHO HOBBIIASTCH NABJEHHEe Iasa B Hei,
YTO MOMKET OPHBECTH K paspymeswio BammoHa mgaMmnel, “Ito6b
3TOrO He NpPOM30ILI0, AABJEHUE Tads B JAMIOYKEe JeJAIOT He-
CKOJbKO MEHBIINM aTMochepHOro,

11.4. Bul onycxaere majien; B CTEKAH ¢ BOJOH, He Kacaack JHA
craxana, Hamensercs AU ODPH 9TOM CHJIA AAQBJEHAS BOZEI HA
gao? Eenu unamenseres, T0 Kak?

Ecnn nepeoHavasnieHo cTakaw Bbin 3anofHeH He AOBEPXY, TO yBEMN-
YuBaETCH; eCNU AOBEPXY — TO He WaMeHuTcA. Pewenue, Cuna aas-
JICHUS XHUAKOCTA Ha AHC 38BHCHT OT YPOBHA JKHUAKOCTH B COCYE.
Ecny meppoHaua bHO CTAKAH GHLI 3aIl0JIHEH He XOBEpXY, TO IIOCHe
ONYCKaHUA NAABIA YPOBEHL BOZLI NOSHUMETCH, BCAEACTBHE YETO
CHJIa JaBREHHMA HA JHO YBeJIHYHTCH, Bciau e craxaH OGun 3shon-
HeH JIOBEPXY, TO CHJA JARJIEHWA HA AHO He H3MeHHMTCa (4acTh BO-
ARl IPOCTO BHIABETCH M3 CTakaHa).

11.5. Hamerurcs Jau AAaBNEHWE BOZH HA JHO BeADA, eClU B BOLY
onyctaTh Mad? Kamens?

Yrazanue. Japnenne yBeIHYHTCH, CAN BeApo OBINIO HeIOOJIHEIM,

M OCTAaHETCHA HEMIMeHHEIM, €CJM BeApO OHINO 3ATIQIHERO BOMOMR

AOBEpXY (3TO CTIPABEANIHBO ¥ IJA MAYA, U IJIA KAMHA).

11.6. AxBapuyM, uMewmui GopMy Kyba, NOJHOCTHID 3SANOJMHEH
Booit. Bo CHOZNBKO DA3 OTAHYAIOTCHA CHJAB NABJEHHA BOIEL
HA JHO AKBAPUYME ¥ HA ero creHKy? ArMocdhepHoe paBie-
HUEe He YUHUTHIRAlTE.

Cuna pasnedns Ha AHo Gonble 8 2 pa3a. Peutenue. Cnia napneHyaA

Ha auo Fy = pS = pga - a® = pga®. Bmecy a — anmua pebpa xyba,

S = a® — maomazs AHA MM CTEHKM aKBAPUYMA, P = Pgd — JAB-

JeHne BOAR HA JHO. YToOH pACCYMTATL CHJIV JABJEHHUA BOALI HA
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CTEeHKY axBapuyma F,, HYy)KHO y4YecTb, UTO pasHble YUYaCTKH CTEH-
KU HaXOAATCA HA PAsHOM riyOMHE M II09TOMY HCIBITBIBAIOT pas-
HOe JaBleHue BOAbI. JTO NaBjieHUuEe U3MEHAETCH OT HyJNs (Y Bepx-

HEro Kpafd CTeHKH) 10 p = pga (y HUMKHEro kpad creHku)., MoxkHO
sanuecats F, = p.,S, e p,, — CpeJHee 3HAUYEHHE NABJIEHUA Ha

ng = %, noaydaem F, = pS/2 = F,/2.

creHky. Cunuraa pe, =

11.7. B Kaxkom u3 cocymoB (CM. PMCYHOK) CHJIA JABJIEHUH KUIKO-
cTH Ha JHO 0oJbllle Beca, 4 B KAKOM — MeHbIe?

Pewenue. Ilycrs BeicOTa cTON0A KUAKOCTH B COCyjAe paBHA A, a ILIO-
mans gHa S. Torpa cria gaBieHUdA RUIKOCTH Ha AHO F = pS = pghsS.
Cuna §" npepcrasiseT coboii Bec KUAKOCTH B YULUHIPULECKOM COCYHE
¢ BBICOTOH h ¥ ILIOIANLIO OCHOBAHMA S (HA PHUCYHKE 9T «COCYMIbI»
1300parKeHbl IITPUXOBBIMM JHHHUAMH). MBI BHAMM, YTO B PACIIH-
pAOIIEMca KBEPXY COCY/e CHJIA JaBIeHUSA JKHIKOCTH HA JHO MEHLIIIe
Beca MKMJIKOCTH (9TO M IIOHATHO — YACTh Beca JKUIKOCTH «OepyT Ha
cebA» HAKJIOHHBIE CTEHKM). A BOT B CysKalolleMcs KBEpXy cocyle CH-
JIa JAaBJIEHHA JKMIKOCTH HA JHO I[IPEBLIIIAET BEC KUAKOCTH (9TO CBs-
38HO C TeM, YTO CTEHKH JAaBAT HA YKUIKOCTH IIOJ YIJIOM 6HU3).

-

11.8. Kakyio dopMmy cienyer IpHAATE COCYNY, YTOOBI IIPHU JIOJIU-
BAHUM HEeDOJBIIOro KOJHUYECTBA JKHUAKOCTH CHUJIA JaBICHUA
Ha JHO Boadpacraja 0bl Kak MOXKHO ObicTpee?

Mnowaab gHa cocyaa paomkHa OblTe focTaToyHo Gonblioi, a nno-
lWaab CevyeHus BepxXHei yactu cocyna — manon (cm., Haupumep,
pucyHok). Vrasanue. Cuna paBjieHUs HA JAHO paBHa BeCcy BOALI B
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BooOpaskaeMOM LMJIMHAPHYECKOM COCYZe, KOHTYPBI KOTOPOro IOKa-
3aHbl MyHKTHpOM (cM. 3agauy 11.7). CpaBHHTe 29Ty 3amauy c omuca-
HMEM THApPOCTATHYecKoro mapajgokca u onsita Ilackans B yueOHMKe.

11.9. KaxoBo gasienme BoAbl Ha AHO B Toukax A, B, C (cm. pu-
cyHOK)? ATMocdepHoe gaBiieHHe He YUUTHIBAWTE.

A B £
Pa=Pp=pPc=pgh. Pewenue. Korga xuaxocTs MOKOUTCS, AaBJe-
HHEe BO BCeX TOUYKAaX, JeKAIIUX HA OJHOM YDOBHE, OJUHAKOBO:
Pa3HOCThL JIaBJIEHHI BhI3Basa Obl meperekanwe xugroctu. Cierno-
BATeJBHO, Py = PR = Pe. B Touke sxe C jgaBieHue BOJBL po = pgh,
rje p — IJIOTHOCTH BOAbI. IIpH BBIUMCIEHWH AaBJIEHUS MKUAKROCTH
riaybuHY Ccleayer OTCYMTHIBATE OT €80000HO0IL TOBEPXHOCTH 3TOM
KuaKocTH. MHaye akBajlaHTHCT, 3alJBIBIIHM Ha CTOMETPOBOM
raybuHe B HUBKYIO HOABOAHYIO IIEIePY, MOr OBl «CIHPATATBCA» OT
papinenus Boxbl. IIpw perneHMM TAKUX 3aJad YacTO JOMYCKAKOT
omnbKy: HAIpHMep, CYUTAIT, YTO Py < Po, HOCKOJIBKY HAJ TOY-
KOM A cJI0if BOJBI MMeeT TOJIIUHY, MEHBIIYIO f.

OJIUMMUALHBIE 3ALAYN

0-34. Bpycok maccoit m = 2 kr uMeer (GopMy napaljejenuie/a.
Jlesxa Ha ojgHOK M3 rpaHeli, OH OKAa3bIBaeT [JaBJeHHE
p; = 1 klla, nexxa wa apyroit — naBienue 2 klla, croa Ha
TpeTheili — naBieHue 4 klla. Kakossl pasmeps! 6pycka?

5¢cm x 10 cm x 20 cMm. Pewenue. OGo3HAYNM pasMepsl OGpycka

a, b, ¢, rne a > b > ¢. Torga u3 ycuosusa ciexyer, uro b = a/2,

¢ = a/4, p, = mg/(ab) = 2mg/a®. Orciona a = 2mg/p, = 20 cm.
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0-35. IlepeBepHYTasa KacTPIOJAA Maccoil m u paguycoMm R crout Ha
I'JTaJJKOM DPEe3HHOBOM KOBPHKe, ILIOTHO NpPWIeras K HeMy
KpasgMu. B JHE KacTPrOJIM HMMeeTcs KPYIJIOE OTBEpCTHE pa-
JMYCOM I, B KOTOPOEe ILIOTHO BCTABJIEHA JErkas BepTHKAJb-
Haa Tpybka. B kacrproiaio uepes TpyOKY HAJIMBAIOT BOXY.
IIpu kakoit gamHe h cronba Bogbl B TpyOKe BOJA HAYHET
BBITEKATH M3-II0J KacTpoJin?

0 m
pn (R -r?)
piona npunogHumercda. s aToro HeoOXoAMMO, YTOOBI HAIIPAB-

JIeHHAS BBEPX CHJIA JAABJeHMS BOJABI HA JHO KacTpiosm F = pS =
= pgh(rR’ — mr’) cpaBHAnack ¢ AefCTBYIOLIEH HA KAaCTPIOIIO CHJION

Pewenue. Boma HauHeT BBITEKATH, KOIJa KacT-

TS)KeCTH. 34eck S — ILIOIIAAh AHA KAacTplJH (C y4eToM OTBep-
CTHUA), p — IJOTHOCTH BOABI; P — JaBJeHHe CT0J0a KHUIAKOCTH
m

BeicOTOM h . Orcioga h = T R,
pn(R —-r )

0-36. 13 menkoxannbepHO BUHTOBKH [IOOYEPEAHO CTPEJSIIOT B ABA
crakaHa. B mepBom o6pasyioTcsi OTBEPCTHA, a BTOPOI pasJie-
raercsa Bapebearu. IlonpobyiiTe 00bACHUTL 3TO SABJIEHHE.

Yrasttnue. OnucanHasg cUTyallud BO3MOXKHA, €CJIHM IIePBBIH CTAKAH

ycTOM, & BO BTOPOW HAJHTA BOAA.

0-37. [Ipa TsKeNBIX IOPIIHA JKECTKO CBSA3AHBI MEXIy coboil
crep:kHeM anauHOM [ (cM. pucyHok). Ilnmomans MeHBbIIETO
nopurHa S, niomans Oonbuiero 2S. Hailinure naBinernune p
JMHUOKOCTH Ha O0JBINHHE [OpIIeHb, ecjan of0ljas Macca
IOPIIHEH M cTep:KHA M, a IJIOTHOCTH KHUAKOCTH p. ATMO-
cepHOe faBlIeHUE He YYHTHIBaTE.

p= (M + plS)g/S. Pewenue. Cunta jnaBieHus KUIAKOCTH Ha 00Jb-
Ui nopuieHs 2pS HampaBJeHa BBePX, a CHJa JaBieHHS Ha
HWKHHUI nopiueHb (p + pgl)S nanpasiena sHu3. Kpome toro, Ha
HOOPIIHM M CTEPIKEeHb AeicTByeT cuia Tsixectw Mg. W3 ycmoBus
paBHoBecusi Mg + (p + pgl)S = 2pS naxonum p = (M + plS)g/S.
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0-38. Ha ropH30HTAJLHOM JIHCTE DE3WHBI JIEKUT IepeBepHyTas
Kacrtpiona paguycom R = 10 ¢m m Bricoroit H = 15 cm. B gue
KaCcTPIOJIU MIPOCBEPJIeHO KPYIJioe oTBepeTue paguyea r = 1 cm,
B KOTOpPOE IUIOTHO BCTABJIEHA JIENKAsd BEePTUKAJILHAA TPYyOKa
(cm. pucyHOK). B KacTproio depes TpyOKY HATHBAIOT BOMY.
Korza Boma samojiHseT BCI0O KACTPIOJIO M TOZHUMAETCS IO
TpyOoke Ha A = 4 cM, OHa HAaYMHAET BBITEKATH M3-IIOJ KPaeB
kacrprooun. Kakosa macca m xacrpionau?

h,

1,2 kr. Pewenue. Boja HaumHAET BBLITEKATh, KOIJA KACTPIOJIA UYYTh
NpHIIOJHUMAETCH. Hpﬂnonﬂnmae'r RaCTpIOJIIO HaﬂpaBHEHHaﬂ' BBEDX
CHJIa TaBJIEeHWA BOABI HA OHO. Ita cuna F = pS momkHa YPaBHOBECUTh
JIeHCTBYIONIYIO HA KACTPIOJIO CHJIY Td:XKecTH mg. 3uech p = pgh —
naBileHMe BOABI Ha gHO, S = mR? — mr’ — njomazk AHA KACT-
plonu (¢ ydeTroMm oTBepcTus). M3 yciaoBus paBHOBecus F = mg
Haxogum m = mph(R? — r?). Bamerum, 9TO OTBET HE 3ABUCHUT OT
BBICOTHI KacTpiosm H.

0-39. Ha ropus3oHTAJBHOM JIMCTE DE3UHBI JIeKHUT IIePeBePHYTHIH
KOTeJIOK, uMeromnuii ¢opMy mnoxychepsl paguycom R. B Bepx-
Hell TOUKe MepeBepHYTOr0 KOTeJKA UMeeTCs MaJeHbKoe OTBep-
cTHe, uepe3 KOTopoe HajmpaoT Boay. IIpm Kako# macce Ko-
TeJIKAa BOJla MOMKET BBITEKATH CHH3Y?

m < 1'|:pFﬁr’3. Vrasanue. Boja HAUMHAET BBLITEKATH, KOIJA OHA 4YYTh
OPHIOAHUMAET KOTEJNOK. B »TOT MOMEHT cHia IABJIEHHS 600b. HA
CTOJI paBHA 00UieMly BeCy BOABI M KOTEJIKA.

0-40. Ouennre macey armocdeps! Sevi (paguye Sevumm R = 6400 xm).

MpumepHo 5 - 10"® kr. Pewenue. Bec armocdepsl paBeH cuJje IaB-
JIeHUA BO3AYXa HA BCIO NOBEPXHOCTH 3eMJH, ILIONAAb KOTOPO
S = 4nR®. CnenosarensHo, mg = p, - 4nR’, rme p, = 10° Ila —
armocdeproe nasienune. Orciona m = 4nR’p,/g = 5 - 10 xr. Ora
BEJTMYMHA COCTABJSET MEHee OJHON MUWJIJIMOHHONW YACTH IOJIHOM
Macchl Hamre# mrasers. Takas MpocTas oneHKA Macchl armocde-
PBI BO3MOX(HA IOTOMY, YTO OCHOBHASI YACTH aTMOC(ephl coCpeio-
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TOYEHA Ha BBICOTAX, MAJBIX 110 CPABHEHMIO C PaguycoM 3eMJIH.
IloaToMy MOKHO CYMTATH, YTO Bec arMocdepsl paBeH mg, rue g§ —
VCKOpeHHue cBODOAHOrO najgeHus BOJIHMBM IMOBEPXHOCTH 3eMJIH.

12. COOBIIAIOIIHECS COCY/IbI

12.1. B coobmamwmuxca cocyjgax HAXOAUTCH PTYThb. B oaumH u3s
COCY/0OB JOJUMBAIOT BOAY, & B JApPyroii — KepocuH. Bsicora
cronba Boawl h, = 20 cm. KakoBa jgomkHa OblITH BBICOTA N,
cronba KepocuHa, 4TOOBI YPOBHHM PTYTH B 000MX COCyAax
coBnagann?

25 cM. Pewenue. YpoBHH PTyTH OYyAYT COBHANATHL, €CJIHM JaBJIEHUE

cronba BoABI M cTON0A KEPOCHMHA OJAMHAKOBO: P,gh, = p.gh,.. Orcio-

na HaxomuMm h, = p,h,/p, = 25 cm.

12.2. B nesoe koseno U-obpasHoil TpyOKM € BOZOM IOMHMIM CJIOH
KepocuHa BbICOTOM h, = 20 cm. Ha cxonpKo mogHumercsi ypo-
Be€HE BOJIEI B HpéBOM ROJIEHE?
Ha 8 cm. Pewenue. [Ipamasa ¢ Ha pucyHKe MOKaskiBaeT yPOBEHb
BOIBI B TDYﬁRe OO0 HOJIHBaHHA KepoCHHA. Ilocae OJOJMHBaAaHHA Ke-
pocuEh BOZA B JIEBOM KOJIeHE OIYCTHJIACH HA X, & B IIDABOM KO-
JleHe — Ha CTOJBKO Ke TojHsAJack. M3 ycrnoBus paBeHCTBa aB-
JeHuit B Toukax A u B (cM. pucyHOK) moxyuaem p,gh, = 2p,gx, or-
Kyza x = p.h,/(2p,) = 8 cm.

12.3. B coobmiaomuxcsa cocygax (cM. PHUCYHOK) HAXOAHMTCA XO-
JojxHAasa BoAa. B KaKoM HaIpapBJieHMH IOTEYeT Boja mo Tpydke,
COeNUHAIONEN COCYIbI, eCJH WX ITOMECTHTh B TeIljoe IoMe-
menue?
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Bopa B Tpybke noTeyer BnpaBo. Pewenue. Boimenum B coequHH-
TeJBbHOH TPYyOKe HEKOTOPHIH yyacTox. BHauase maBieHUe BOABLI HA
9TOT Y4ACTOK C 00eMX CTOPOH OBLIO OJMHAKOBBIM M BOAA HE IIepe-
memagiack. IIpu oJMHAKOBOM YMEHBIIEHWH IIOTHOCTH BOJABI B COCY-
JaxX yBeJHWUYeHHe BBICOTHI CTOJI00B BOAKI B HUX Oyzer pasHeiM. B meBom
cocyme BhICOTA cTonba BOABI OyIeT yBelmuuBaThcsA OBICTpee, yeM B
npasom. Tak Kak jaBjieHHe BOJbI MTPONOPIMOHAJIBHO BhICOTE CTOJ0a
ee, TO CJIeBA HA BBIIEJIEHHYIO ILIOLIAAKY gaBieHue OGyager Gosbine u
BOJIA B COEAMHUTEJIBLHOM TPYOKe HAUHET IIepeMelIaThCsl BIPABO.

12.4. TpyOra mupoxoro xoseHa U-o00pasHOro pTyTHOTO MaHOMET-
pa BmMeeT BTpoe OOJIBIIME AHAMETD, YyeM TpyOKa y3KOro Ko-
gerHa. K KakoMy KOJeHY CJIeAyeT NPUKDENuTh MIKany s
oTcUeTa M3MEHEHHs [AaBJIEHHs, YTOOBI TOYHOCTH HM3MEPEeHHS
OpLTa BEIMIE? '

K y3akomy koneHy maHomeTpa. Pewenue. [Ipesnonoxum, uTo HpH
M3MEHEHNH HABJIEHHS YPOBEHBL PTYTH B IIMPOKOM KOJEHEe TOHAJI-
csa Ha Ah, a B y3kom omyctuiica Ha Ah,. Tak Kak XHUIKOCTL He-

cxuMaeMa, To AR S, = Ah,S, , rre S; — mIOmAagL CeYeHHs IIHPOKO-

S,
ro Kojesa, S, — yskoro. Orciona mosayuaem: Ah, = Ah, S—1 = 9Ah,.
2
CrnemoBaTelIbHO, €CJIH MIKAJNY NPHKPENUTh K Y3KOMY KOJIEHY Ma-
HOMeTpa, TO OTCUeT U3MeHeHUs JaBaeHusa Oyzer B 9 pas TouHee.

12.5. Tpy6ru pryrsoro U-o6pasHoro MaHoMeTpa HMEIOT pasHbIe
aumametpbl. K KakoMy HW3 KOJIeH MaHOMeTpa cJiefyeT Iojcoe-
OUHHTL COCYZ, B KOTOPOM HeoGXOAMMO HM3MEPUTH HABJIEHUE,
ur0o6bl TOYHOCTH M3MepeHHsA Obina Beime? (IIkana npukper-
JleHa K Y3KOMY KOJIEHY MaHoMeTpa)

HesaBucumo OT TOro, K Kakomy KoneHy Oynet npucoefuHeH cocya,

TOYHOCTb M3MepeHus Byaer ogHOM M ToW xe. Pewenue. Tak kKak

JKUJKOCTh HEeC)KHMaeMa, TO 00beM PTYTH B OJHOM KOJIEHE yBeJH-
YUTCA Ha CTOJBKO, HA CKOJBKO YMEHBIINATCA 00BEM B APYroMm Ko-
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JieHe, moaToMy p+Ap=p+pgh, rae h — pasHOCTH YpPOBHEI
JKUAKOCTH B KOJIeHAX (CM. PHCYHOK).

p+Ap

12.6. Manomerp Ha GAJJIOHE CO CIKATHIM ra3oM NMOKA3BIBAJ H CHA-
yana 11 aTrm, a mocie TOro, Kak 4acTh rasa u3pacxom0BaJd,
nokaseiBaer 3 arMm. Kakyio wacTs nepBoHa4adbHOH Macchl
raza uspacxomoBanu? Temmneparypa rasa B 6ajjioHe He H3-
MeHAJIach.

2/3. Pewenue. [laBneaue B GayoHe yMeHbIIMJIOCH ¢ 12 arMm 10
4 armt 7. e. Brpoe. IIpy HemaMeHHOH TeMIlepaType TAKOe YMeHb-
IIeHHe MOTJIO IIPOM30HTH TOJBKO 34 CUEeT YMEHbIIeHHs YHcJIa yaa-
POB MOJIEKYJI O CT€HKH, T. €. 3a CUeT YMeHbIIeHHs B TPH pasa Ko-
JudecTBa MoJjekya rasa. CnemoBarenbHO, m3pacxomoBanu 2/3 Ha-
XOJAUBIIErocsa B OaJJIOHE rasa.

OJIUMIMUALHBIE 3ALAYU

O-41. IIaTr OAMHAKOBBIX COOOIAIONIMXCH COCYHOB (CM. pHCY-
HOK) YaCTUYHO 3aMOJIHEHbI BOXOH. B OAMH M3 COCYHOB JI0-
JUBAIOT CJOM KepocwHAa BbhIcOTOH h = 25 cm Ha ckoabko
NOJHUMETCH YPOBEHb BOJABI B OCTAJBHBIX cocypax?

‘) MazoMeTp HOKaskIBaeT pasHOCMmb JaBienuil B GAIIIOHEe U BHE ero.
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Ha 4 cMm. Pewenue. Cnoii KepocuHA BBICOTOH /i BBI3BIBAET TAKOe
JKe YBeJMYeHHe NaBJeHHA B MKHUIKOCTH, KaK CJOH BOJBI BBICO-
ro#t h, = phi/p, = 20 cm. Ecoim monuTe B cocynbl 60dy, TO OHa pac-
NpejeuTea MeM Ay BceMu cocygamMu mnopopay. CiregoBaresbHO, Ypo-
BEeHb BOJABI B cocyaax nogHumercs Ha h,/5 = 4 cm.

0-42. B U-o6pasHoii TpyOKe HAXOOATCHA PTYTh, BOZA M KEPOCHH
(cm. pucysnok). Haitgure BbICcOTY CTOIO0OB BOJABI U KEpPOCHHA,
ecJad B IPAaBOM KoJieHe TPyOKH VpoBeHBL pTyTH Ha h = 1 cm
BBIIIIE, YeM B JIEBOM.

00
KEPOCUH

64 cM, 63 cM. Pewenue. Ilycre BeICOTA cTONOA KepocuHa h,, TOrma

BeicoTa cronba Bopel h, = h, + h. IaBnenme B Toukax A u B

(cM. pucyHOK) n0/KHO ObITH ofumHAKOBBIM: P.g(h, + h) = p,gh +

+ p.gh,. W3 aroro ypaBHeHMA HaxXOmuUM h_ =u”—h = 63 cm.
Ps — Px

Orciona h, = 64 cm.

oda
HepPOCUH

0-43. [Ipu paBHOBECHM TIODPIIEHL B IEPBOM U3 COOBINAIOIMUXCSH

cocynoB (CcM. PHCYHOK) ycraHaBjiuBaerca Ha iy = 20 cm
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BBIIIE, YeM BO BTOpoM. Maccel DOpHiHed m; = 2 Kr H
m, = 4 kr. Ecau Ha TiepBBIil MOPIIEHb MIOCTABUTH T'MPI0 MAC-
col my; = 3 Kr, TO NOPIIHM YCTAHOBATCA HA OAUHAKOBOM
BeicoTe. Kak pacmosioykarcs IOPIIHM, €CJH THPIO TepecTa-
BHTHL HA BTOPOM MOPIIEHBE?

o )
MepBbli NOpLUEHb BYAET pacnono)eH Bhille BTOPOro Ha 45 cm.

Peuwenue. B aToii 3ajaue HeNb3s CYATATH, YTO CHJIBI IaBIeHUA
JKMUJKOCTH HaA TMOPIIHHM OTHOCATCA KaK MJOMIAJHM 9THX IIOPIIHEeH:
Korfla TIOPIIHKM YCTAHABJIWBAKTCA HA Pa3HBIX YPOBHAX, CIEAYeT
VYATHIBATE M JaBJeHHe cTosba KuArocTH. Ecam mepecTaBUTh I'H-
P10 HA BTOPOIf MOPIIEHb, OH OKa)KeTcsa HUuKe nepsoro. O603HaUNMB
PasHOCTh BHICOT MOPIIHEH B 3TOM cjydae A, IJIOTHOCTL JKHAKOCTH
p, a IJoIagu mopmiEei S; m S, ¥ y4YuTHIBafA, YTO CHJIA NAaBIEHUSA
SKMAKOCTA HA MOPIIEHb DU PABHOBECHH pPaBHA II0 MOAYJIO BeCy
3TOr0 MOPIIHA ¢ IPY30M, IMOJYUUM CHCTEMY YDaBHEHWM:

-

rm,g mg
Lhpaet L) Ao HE g
e pgh,,
m,g (m, +my)g ~0
SZ Sl 3
(m,+m,)g mg
2 3 1 12 oo pgh.
S, S,
Brruuras u3 mepBoro ypaBHeHHA BTOpOe, a4 M3 TpeThero — IepBoe,
OpUXOAUM K CJHEAYIOIMM ypaBHeHHAM: my; = phS; m my; =

= pSy(h — h,), orkyna h = hy(1 + S,/S,). IlockonbKky M3 BTOPOTO
ypaBHeHUS cucreMmsl cirepyer, uro S,/S, = (m,; + mg)/m,, Haxo-
OUM: TepBBIA MOpIHIeHb OyZeT paclloJIoKeH BhbIIIe BTOPOTO HAa
h = hy(m; + m, + my)/m,.

0-44. B nuiuHAPHUYECKUX COOOMIAIOIIUXCHA COCYJaX HAXOTHUTCH
Boja. Ilmomazk ImomepeyHOro ceYeHMA IIMPOKOro cocyla B
4 pasa 6GoJblIe IJIOLIANM TONEPEYHOr0 CeYeHHs Y3KOTO COo-
cyna. B yskmit cocys HaJIUBAalOT KepPOCHH, KOTOPHIHA 0bpasy-
et ctosab BeicoToii 20 cm. Ha CKOJNBKO NOBBICUTCH YPOBEHB
BOJBI B IIMPOKOM COCY/Je B OUYCTHTCA B Y3KOM?
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3.2 cwm; 12,8 oM. Pewenue. IIycTh OTHOCHTENBREO HRYANLHOTO
YPOBHSA BOJEL B COCYAAX B YSKOM COCYAe YPOBEHE BOAL! IOHHIUTCH
Ha h,, a B mupoKoM moBhicHTCA HA A . Toraa aasnemme cronba

kepocuHa eeicoroli H B yskoit Tpybue 6yaer passo gp H, nas-
JIgHMEe BOZXE B IUPOKO# Tpybke passo gp,{kh +h,), rae p, —
IJIOTHOCTE KEPOCHHA M §  — OIOTHOCTE BOABI, Tak Kak KHAKO-
cTH HAXOASTCH B pasHosecwmd, To gp H =gp, (h +h). wmm
p H=p, (h +h) (1). Boay cumraeM HeCHHMAaEMON MKMIKO-

CThI0, MO3ITOMY YMEHBUIEHNe 00beMa B Y3KOH TpyOKe [LI0LOAABIO
S pomxHO OHITE PABHO YBeIWUYeHHIO ofbeMa B IINMPOKOH TpyOxe

nnomaaso 48: Sh, =48k, nam h, =4h. Ioxcrapus Halgel-
HOe 3HadeHHe }h, B BHIDAKEHHE (1] H DEmHUE ero OTHOCHTENABHO

p. H
k., nonyusem: hy ==—"—.
5,
KT
-5 CcM
TIposepsieM eAMEULE H3Meperus: [# | = MT =M,
v
Briuncnenna maior b =% =3,2 (cm). h, =4-3,2=12,8 (cm).

13. ATMOCPEPHOE AABJEHHE

13.1. Ha pucyHKe mOKasaH meperlil Tepmomerp (Tepmockon Iamm-
neqa). Kax 6yier mepeMellaThcd KANEJIbKAa DTYTH B TpyOxe
IpE M3MeHeHHR Temieparyph Boaayxa? Kaxoi Bn BHAHTE
NPHHEOANNAILHEIN HeAOCTATOK ¥ 9TOFC TepMoMerpa?

Pewenue. IIpy DOBEIIDEHNH TeMOEPATYDPH! BO3ZYX B cocyne Oyaer
paciiypATECH, H OOMTOMY KANEILKA PTYTH B TpyOre OyneT OBR-
raTecA BOPARG; NPH IDOHIMMKEHKH TeMIePATYPR KameJbKa DTYTH
Gymer mBHrareca BiaeBo. HefocTaTHOM TepMOMeTpA HBARETCH TO,

60



uTO NPH M3MEHeHHHM aTMochepHOro [IaBJeHH# KalejbKa moxice
Oyzer mepeMeniaThCsA —— HAINPUMEp, MIOBBIIIEHHE ATMOCHEPHOIO
JlaBJIeHUS TPHUBEIeT K MepeMeIle o KaneJdbKkn BJIeBO.

13.2. B nepeBepuyToii TpyOKe, 3amagHHOH ¢ BepXHEro KOHIA,
VAepKHUBaeTcs CToJ0UK pryTH BhlcOTOM A = 20 cM (cM. pu-
cyHok). KakoBo paBieHMe BO3AyXa p B BepxXHel uacTH
Tpybkn? ArmocdepHoe naBienue p, = 76 cMm pr. cT.

56 cm pT. cT. Pewenue. JlokaskeM, 4TO HaBJIeHHe BHYTPH TPYOKM
MeHbIIle aTMoc(hepHOro Ha 3HaueHHWe JaBJIeHHS CTOJOMKA DPTYTH
BBICOTOH h. PaccMoTpUM CHJIBI, [JeHCTBYIOIIHE HA CTOJOMK DPTYTH.
Bruaz Ha Hero JeHCTBYIOT (CM. DHCYHOK) CHJIA TAMECTH
mg = pVg = pghS u tuna pgasnenus BO3xyxa B Tpydke F = pS.
Beepx geiicTByeT TOJNBKO cuia armochepHoro masienus F, = p,S.
Cronbuk pTyTH HAXOZUTCA B paBHOBecuH, eciau mg + F = F_. Or-
clo/la EaxoAuM, 4TO jaBjieHHe p = p, — pgh = 56 cm pr. cr, Mmen-
HO 6narojiaps PasHOCTH JaBJeHH# BO3AyXa BHYTPH TPYOKH M CHa-
PYKH PTYTh M He BBITEKAeT U3 TPYOKH.

f

13.3. JIusep. O0BsAcHUTE NPUHIIAN AEHCTBUA IPOCTOTO YCTPOMCTBa
(cM. prcyHOK; TPyOKa OTKpBITA ¢ 0DOMX KOHIIOB), KOTOPOE TO-
3BoJisieT GpaTh MpoOBI JKUAKOCTH, HE BTACMBAA BO3AYX PTOM.

~

g
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Pewernue, [Ina ezaTua npofel cliegyer OOYCTHTE JHUBED B KHJA-
KOCThH TaK, 4YTOOB! HUAKCCTH 3a00AHHJE DACHINPEHHEe B IIeHTpe
JuBepa. 3aTeM HYXHO NJICTHO 3aKpPH'Th HAJILOEM BeDXHEE OTBep-
CTHE JIMBEPA M BBIHYTH JHBep M3 :Kuzpkoctu. IIpm stom Hebous-
asd 4acTh MUAKOCTH BRLILETCA 00DATHC B COCYH, UTO IPUBENET K
YBeNIHYEHHMIO 00 beMa BO3AYXE B BepXHel gacri AMBepa. B peayis-
TATe PACIEMPEHMA STOIC BO3AYXE €0 JaBJIEHME YMEHBLUINTCA H
cTaHeT MeHBIIe arMmoctepHOro. BOSEMKAKOINKHN mepenaf AaBAeHUH
He MOJIBOJMT BHITEYs BCEH OCTANMBHOM KMAKOCTH M3 JuBepa (cp. ¢ 3a-
gageii 13.2). Ecau reneps nepeHecTH JNHBep B Zpyroil cocym m
OTKDEBITh BEQXHEE OTBEPCTHE, HMHIAKOCTE H3 JHESDPA BBEITEUET B 3TOT
cocyn.

13.4. Byzer nu pTYTh BRUIMBATECH K3 DapoMeTprueckoil Tpyduu A
(cM. PHCYHOK), €CIH OTKPBLITE KpaH?

He 6yner. Peuenue, JaBnenre B PTYTH ¥ HHMKHer0 Kpad fapo-
MeTpHUYecKo# rpyfk¥ paBHO arMocdepHOMY; 3HAYUMT, Ha YPOBHe
Kpasa oHC MeMbuwie aTMocthepHoro Ha Benuwuuuy pgh. Ilostomy
PTYTH BEITEKATH 4Yepe3d oTBeperde He OGyaer. Haobopor, uepes
KpaH B TPYORY OyayT DPOpLIBATBCH MYBBIDBKH Bo3AyXa., JTH my-
SHIPBKM OyAYT BCIJBIRATH, B PesyJALTATE Yero REeDXHAA YACTH
TpylKn GyfeT HaIOAHATECA BOSAYXOM, 8 PTYTH ByAeT OOYCKATH-
CH W BBITEKATR 4epesd HHKHHE Kpadl TpyOxwm B wamxy. Korga
YPOBEHE PTYTH ONYCTUTCH HHMKe KpaHa, TpyOKa GeICTpO 3a4ToJ-
HATCA ATMOCHEDHLIM BOZAYXCM H PTYThH U3 Hee BRITEYET depes
OTKPHITHIH HUMHHHE KOHEI TRyOKH.

13.5. Ha Kaxymo BbLICOTY NOZHHACA CTPATOCTAT, €CJAH B XONE HONE-
eMa” MoOKA3aAHWE HAXOAAMErocd HA HeM 0apoMeTpa YMeHL-
munocs or 760 MM pr. er. 2o 95 MM pr. cr.?

16,5 ¥M. Pewenue. laBnenne yMmeHbminiock B 8 pas. ITockonsky

8 = 2%, MOXHO CUMTATL, YTO AABJEHHE TPUIXAE YMEHBLIIAJIOCH

B 2 paza. IlosTomy BrIcOTA DogheMa papHa 5,5 kM- 3. Yacto

NPeAIaTaldT HEBEPHOE DeNIeHHe IOXO0HBIX 3amad, CIATas, 910 H

* Ha 60ABITMX BHICOTAX AABJIEHME BOJAYXA YMEHLIIAETCA NPHMEPEC B JBA DA3A
IDH ONOABEME HA XadAwle 5,5 kM.
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Ha GOJBIIMX BRICOTAX JAABJIEHMEe YMEHbIIAeTcs Ha 1 MM pT. €T. ¢
yBeJIMYeHHeM BhICOTHI HA 12 M (B JaHHOM clyuae Takoe pelleHHne
npuBeso Ob1 K orBery 8 Km). [Ipm sTOM He YUYHTBIBAIOT, YTO
NAOMHOCMb BO3AYyXAa C BHICOTON YMEHBIIAETCH.

OJIUMMUALHBIE 3ALAYU

0-45. Ha mikase bapomMeTpa WHOrJA JeJAalOT HaANUCH «fcHO» Ham
«Obnauno». Kakas M3 oTux Hammuceil coOTBETCTBYET GoJee
BeIcOKOMY gaBieHuio? Ilouemy npejickasanusa Gapomerpa He
Bcerjga omnpasasiBatorca? Yro 6GyzeT mHpeackaskiBaTh Oapo-
MeTp Ha BepIIHHE BHEICOKOIl ropbi?

Haanuck « ACHO» COOTBETCTBYET BLICOKOMY AABMNEHUI0, a8 HAANUCH
«ObnayHo» — HU3KoMy. Pewenue. Boanyx jaBmkerca or obiacrei
BLICOKOT'O JaBjIeHHA K o0JacTAM HH3KOTO JaBieHus. Bmecre ¢
BO3JYIIHBIME MaccaMy JABMKYyTcA H o0jaka, HecyllHe OCafKH.
HOBTOMY BCJIen 3a IOHHMKeHHeM a’rmoc(bepﬂoro JaBJIEHHUHA YacTo
CIeAYIOT OcajKH, a BCJeJ 3a IOBBbIIIeHMeM — sfcHad noroja. Ho
Jla)ke cOBpeMeHHasd MeTeocsay:kb6a He Bcerjga IpaBHJIBHO IIpeJicKa-
3eIBaeT noroay. Ias TOYHOTO MPOrHO3a HYKHO YUYeCcTh HE TOJBKO
nasiaefiue, HO M TeMIEPATYPY BO3AYX&a, €r0 BIAYKHOCTH, CKOPOCTH
M HalpaBJieHWe BeTpPa, a TaKKe MHOJKEeCTBO ApPYyrux (axTopos.
Bapomerp «He 3Haer» Bcero atoro. Ha Bepmmeae ropsl oH Oyner
VpaAMO IIpelcKasbIBATE HOMAE — Belb JaBJieHHMe BO3JyXa Tam
HH3KOe,

0-46. 113 BoAbl BREIHMMAIOT BBEPX JHOM JIETKYIO KPYKKY (CM. pu-
cyHok). Karyio cuny F HeoOX0AMMO HNPHMKJIAABIBATL B TOT
MOMEHT, KOTIZla [HO KpPYKKH HAXOAUTCA HA BHICOTE
h =10 cM HaJg DOBEPXHOCTHI0 BOJALI, €CIM ILIOIIAAL JHA
S = 100 em*?

10 H. Pewenue. Bmecte ¢ Kpy:KKOil 1107 AeiCTBHEM CHJIBI ATMO-
cd)epHoro JaBJIeHH A NOJHHUMaeTcd ¥ HAXOOHAIIIAACH B Hel BOgA. Ha
AHO KPYHEKH ,ﬂeﬁCTByI{)T HamnpasJieHHad BHH3 CHJIa a*rmocc‘pepﬁoro
oaBJieHHA Fﬂ 3 p,,S H HaAnpaBJIeHHAA BBEPX CHJIA JABJIEHHWA BOJLI
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F, = p,S. laBreane BOALI HA THO KPYXKH MeHblUle aTMOCHEpPHO-
ro: p, = p, — p.&h, moaromy F, < F,. UT06BI yiep:KUBaTh KPYKKY,
K Heil HaA0 TPHKJAAbIBATL HANPABIEHHYID BBepx cuny F =
=F, - F,=p,ghS = m,g. Kak Bunum, cuia F paBHa Becy BOABI, IOJ-
HHUMAaIIeiicss BMeCTe ¢ KPYIKKOM.

0-47. Tpy6ry pryTHOro Oapomerpa IIOABECHIM K IUHAMOMETDY
(cm. pucynok). Kak Oymer maMeHAThCA IMOKasaHHWE AHHAMO-
MeTpa IpH U3MEHEHHH aTMOC(HePHOro JaBJIeHUs?

Pewenue. B Gapomerpuueckoifi TpyOKe BO3AYX OTCYTCTBYET; IIO-
9TOMY HamnpaBleHHad BHW3 cuia F,, »&aBleHHs aTMOc(hepHOro
BO3[yXa He KOMIIEHCHPYeTCs CHJIOH JaBjeHAA U3HYTPH. [uHamo-
MeTp mokaxer cymmy cunasl F, . u Beca Tpydokm mg. Ilpu ysenu-
YEeHUH aTMOc(EepHOro AaBJeHHA NOKAa3aHWUA AUHAMOMETpa OyayT
YBEJIWUYHBATHCA, & NPH YMEHBIIEHNH — YMEHBIIAThCA. 3aMETHM,
yro cuna F,, paBHa Becy pryTH, Boluexuieir B Tpyory. IlosTomy
JAUHAMOMETD IOKa3bIBaeT o0ujuil Bec TPYOKM M MOAHABIIEHCS IIO
Hell pryTH (cpaBHUTe ¢ 3agaueit 0-46).

0-48. Ouenure maccy armocdepsl SeMJd, BOCHIOJL30BABIIUCH
NpHBeIeHHBEIMH B HPHJIO}REHHH CBEeJeHHAMH.

5.10" kr. Peuwernue. MoXHO cYUTATh, YTO CHJIA JABJEHUS ATMO-
cepbl Ha KamJblil HeOOJBIION y4acTOK IOBEPXHOCTH 3eMJIM paB-
Ha Becy HaXOAALIerocsd HaJ STHM ydacTKoM crtosnba Bosnyxa. Ilo-
aTomy maccy M Bceil armoctepsl MOMHO HANTH M3 COOTHOIICHHSA
Mg = p,S, rne p, — HopMmanbHOe aTMoc(hepHoOe aaBiIeHUe, a S —
IJIOIALEL BCeM HOBEPXHOCTH 3eMJin.
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0-49. Kakum (nmpumepro) crano Obl zaBieHue aTrMocdepsl, eciu
OBl Bce oOKeaHBI Hcrmapuauck? BocmoapayiiTeck IIpUBEeH-
HBIMH B HpHJIOJKEHHH CBeJleHHMAMH.

MpumepHo 270 atM. Pewenue. VicnapuBmiascst Bofa CO3HACT JOTIOJ-
HHUTEJIbHOE JaBJIeHHe Ha IOBEPXHOCTh 3eMIH, paBHoe p = Mg/S, rae
M =p, 0,78 - h,, — macca Bogsl B Muposom okeane (cm. Ilpu-
JIOXKEeHHUe), S — IIomaAb MOBEPXHOCTH 3eMJH, R, — CPeaHdAs
raybura Muposoro okeana. Orciona p = 0,7p,ghey.

0-50. Kakgyio cuny F HY:KHO NPWIOKHTB, YTOOBI OTOPBATH APYT OT
apyra wMargebyprckme moaymapua? Pamgmye mosyimapuit
R =10 cm. [laBienmeM BO3[yXa BHYTPH IOJYIIAPHH MOMKHO
npeHedpeys.

3,14 kH. Pewenue. TpyaHoCcTh 3a84¥ COCTOMUT B TOM, YTOOBI HAa-
TH CHJIy AaBlleHHs rasa Ha nonycdepy. Cuibl gaBieHus Ha Kax-
Ieli HeboNBImONH yuacTOK moaychepsl HAIpaBJeHBI II0-PA3HOMY
(cM. puc. @), a HAXOAUTH PABHOJAEHCTBYIOIIYIO TAKHMX CHJI BBI eIle
He yMeeTe. 3aMEHMM MBICIEHHO nouycdepy Ha cnjiowHoe noJy-
wapue (cm. puc. 6). Eciu 6v1 cuabl jnaBjieHusd rasa Ha obe mo-
BEPXHOCTH moJymapusa (mosaycdepy ¥ IJNOCKYIO IOBEPXHOCTHL) He
ypasHogewusaal IOpyT APYra, DaBHOAEHCTBYIOIIAA 3THX CHJI Bce
BpeMdA pasroHana O0bl moaymapue. O4eBUIHO, 3TO HEBO3MOXKHO.
CnemosfrennHo, paBHOAeHcTBylomas F, Bcex cuy aTMoc(epHOro
JaBleHUA Ha nonycdepy UMeeT TO e 3HAa4YeHWe, YTO ¥ CHJA ar-
MochepHOro faBaeHus Ha Kpyr paiuyca R, 1. e. F, = p, - ©R%

d 4 ¥

a 6

0-51. Byzer nu m3MeHATHCSA BCJEACTBHE M3MEHEHMIT aTMOoc(epHOTo
JaBjieHus 00beM My3LIPbKA BO3AYXa, CHAYYANHO IIOIABIIETO B
6apoMeTPHYECKYIO TPYOKY M «pa30PBABIIEro» CTOJOHMK PTY-
Tu? M3MeHUTCH JIM OTBET, ecJi TPYOKY HAKJIOHUTBL TakK, YTO-
OBI PTYTH 3a00JHNJIA ee JOBEPXY?

Peutenue. Cuyta naBJIeHUSA CO CTOPOHBLI BO3yXa B IYy3bIPbKE ypaB-

HOBEIIMBAET CHUJY TAMKECTH BepxXHeil yactu crojbuxa pryru. Ilo-
CKOJIBKY BBICOTA 9TOTO CTOJOMKA OCTAETCA HEM3MEHHOMH, JaBiIeHHe
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BO3yXa B NIIY3bIPBKE HEe H3MeHAeTCH. HOBTOMy HEe Hu3MendAerca 1
00beM Ny3bIpbKAa: NPH IOBBILIEHUM aTMOCHEpPHOTI0o JaBJIEHHUS ITIy-
3bIpEK IPOCTO NOXHHUMAaeTCdA BBIINE, [MOJHHMAaA HaXOﬂﬁHLHﬁCﬂ Han
HHUM cTOJOMK pryTH. Ecinu ke pryTh 3amosHUT TPYOKY HOBEPXY
(«ympercsi» B 3aKpPBITHIM BEePXHHI KOHEI[ TPyOKH), TO TPH Aalb-
HeHNIeM IMOBBIIIIeHHH a’rmoctbepﬂom JaBJIeHMA BO3AYX B IIY3BIPbKE
BCe CHJIbHee «HaXHMaeT» HA BEPXHIOKW YacThb CTOJ’!ﬁI‘IK& PTYTH.
Hasienue BO3AyXa B Iy3bIpbKe Bo3pacTaeT, a 006beM Iy3BIphKa
YMeHbIIaeTcHd.

0-52. Cudon. HMzornyras tpybka, umsobpakeHHas Ha PHUCYHKe,
3amoJIHeHAa KUAKOCThIO. KoHImBI TpyOKM 3akpbsIThl. YTO
npousoiger, ecau HUX OTKPBITE? EcJIH OTKPBITH TOJBKO
onMH KOoHel?

Pewenue. 3ameTniM, 4YTO ecau Obl BMecTO cTOJIOA KHIKOCTH B
TpyOKe OBLI INMIaZKHN IIHYP, TO OH BBICKOJB3HYJ Obl uepes Gosee
IJIUHHOE KoJIeHO TPyOKH (Dojee QIMHHAS 4acTh LIHYpa Tselee).
OxaseiBaercs, Korga TpyOKa OTKpBITA € ABYX CTOPOH, CTOJOHEK
KUAKOCTH 1oBeger cebA mojobHO TaAaKOMY IMIHYPY, T. €. 6CH. HUJ-
KOCTh BBLIbETCS uepe3 0OoJjiee [IIMHHOE KOJIEHO TPYOKH (XOTS Ha
IePBBIN B3TJAL MOTJIO ObI IIOKA3aThCHA, YTO YACTh MUIKOCTH BblJIb-
eTcA uepes OJWH KOHeIl TPyOKH, a yacTb — uyepes apyroi). Ilemo B
TOM, YTO H3-3a JeHCcTBUA Ha CTOJOHMK MMHUAKOCTH aTMochepHOro
JlaBJIeHUSA OH He MOXMcem pas3opeambucs: B MecTe paspbia obpasoba-
JI0Ch OBI «IIyCTOE» IIPOCTPAHCTBO, U CHJA ATMOC(EpPHOro JaBleHusd
F,, pmeitcTBylomad Ha CTOJNOMK JKHIKOCTH CHU3Y, ImepeMecTHsa Obl
ero Tak, 4To6BI «IIyCTOE» HPOCTPaHCTBO mMcuesno’. Ecau ke or-
KPBITh TOJBKO 00UH M3 KOHIOB TPyOKH (JNI000H), TO MKUIKOCTHL HE
6yner BuITEKATHL — ee Oymer yiep:KuBaTh CHJIa aTMoc(hepHOro Aas-
genus. CudoH MCHONB3YIOT, HANIPUMED, A MepeauBanus OeH3u-
Ha u3 Daka aBromobuna B KaHuctpy. ObpaTrure BHUMaHUE: CH(OH
JeHACTBYeT, ecIu NepeoHadibHo BCsA TPyOKa 3al0IHEeHa HUJKOCTHIO.

“Tax npomexomur, eciu arMocepHoe NaBJIeHHMe NpPeBHIIIAET JaBieHue croyba
SKUAKOCTH (IJIsi BOABI 9TO YCJOBUE BBINONHAETCH NPU HOPMAJIBHOM armocdep-
HOM JaBJIeHHH, ecly BbicoTa TpyOKu He npesbimaer 10 m).
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14. TUAPABJUYECKHA IMPECC. HACOCBHI

14.1. Kaxywo cmay F HYyXHO OPMIOKHTL K MAJOMY HOPIIHIO
IHAPABIHYECKOH MAIOWHEI, 4T00M GOnEmOH NOpHIeHs MOT
unonEATE rpys Maccor m = 600 xr? Ilnomagum nmopmimei
8, =0,5em?*u S, = 30 em’.

100 H. Pewenue. OTROIDEHEWE CHJ, AeHCTBYIOIMX HA NOPIIHH,

pPABHO OTHOMCHEMIO ILIOIISAEH BTUX NOPIIHeH: Fl =—g‘~
2 2

£=m_g. Orcrona F =£Sl= 100 H.

S 5 S, 1

14.2. HeiicTBre rHIPABIMYECKON MAITUHLI OCHORAHO Ha 3akoHe ITac-
KaUIs, KOTODBIH BRLHICIHAETCA A KHUIKOCTEH ¥ razoB. MosxHO
JIH B THAPABIHYECKOH MaIHHe SAMEHHTD MUARQCTE rasoM?

Peuienue. H3-3a c:HEMAEMOCTH Ia3a B HEM TPYAHO CO3AATH GOMB-
lIoe AaBAeHHe, IO3TOMY TaKas MallWHa He OyIeT CO3LaBATH
GosbIoit cHinI. -

14.3. MoxkHO AH CYUHTATE MeHIIMHCKHE IIOPHI] HACOCOM?

Henwan, Pemenue. Hacoc mmeer cucTeMy KIamlaHOB, KOTOPHIX ¥
mwopuna HeT. JBHiKeHHe RHUAKCCTH B HACOCE HIET BCe BpeMdA B
ONHOM HAIpaBJeHHK, B UINPHIE OHO MAET B OJHOM, 3aTeM B IIpO-
TEBOHONOMEOM. HelicTBHe MINpHOE CXOTHO ¢ FEHCTBAEM NHMIIETHEH.

14.4. Mauwnit DOpIIeHE THAPABIMYECKOrO Npecca mromansio 1,5 cm?
oA melicTBueM CHMAR onyeTuaca Ha 15 cum. Ilnomazns Goak-
moro mopinHa 9@ cm?, Onpenenure Maccy Tpysa, DOZHATOrO
TICPILIHEM, £CJi HA Maielii nopimeHs JeficTeopane cuma 300 H.
Ha raxyio BsicoTy OnLT DOAHAT rpya?

180 kr; 2,5 oM. Pewenue. OTHOINEHMe CHJ, AeHCTBYIOINNX HA

TOPUIHE, PABHO OTHOINEHWIO NJOIgRell aTHX IOpIMHEe:

21 |
|

oTKyEa F, = Fl%

1

Torza mg:ﬂ%— u m:%%= 180 (xr). Tak xaxk Fl =FJl, o
1

1

12 =%ll :g—;ll =2,5(CM).
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15. APXHUMEJNOBA CHJA. IIJABAHHE TEJ

15.1. ANIOMMHHEBEIX M MEZHEIN GPYCKE MMEIOT OZWHAKOBEIE MAC-
cel. Kakoll M3 HuX Jerde nogHATE B Boge?

AnoMuHuesslil Bpycok. Pewenue. Jlerue nogasars tor Opycok, Ha

KOTODEIZ pgeficTByer OOnbmmas cuita ApxumMena, T. e. 6pycok

Goapiero ofwema, ILTOTHOCT: AMIOMHEHS MEHBIIE IDTOTHOCTH Me-

IH, MOTOMY M3 ABYX ODYCKOB DABHOHM MaCChHl ANKOMHHHEBLIH MMe-

et fonpunnit obnem.

15.2. Vuenuky sagad Bompoc «Kakue cumsl neficTByHOT Ha Kapro-
dbenuny, aexaliyio B KAcTpJae ¢ Bofoik?», OTBeuad Ha BO-
Opoc, VIeHHK HASBAJ CHAY TSKECTH, CHAY OABJEHIA BOLEHI,
CHNY YODPYTOCTH CO CTODOHBI ZHA H apxumenosy cuay. Co-
TJIACHH AH BH C OTBETOM?

Pewenue, Orper yueHHKA HeOpPABUJIBHBIN: cHia ApXHMela Kak
pas M IpeacTraBadeT coboH paBHOmEHCTBYIOMIYIO CHA HABNEHHA
BOJIRI, KOTOPHIE JGHCTBYIOT HA KAMKAEIH H3 YYACTKOB IIOBEPXHOCTH
Tena.

15.3. HeiicteyeT Ju cana ApXuMe[a B YOJIOBAAX HEBECOMOCTHT

Pewenue. Cuma ApxumMens BOSHHKAET BCASLCTBHE TOrO, UTO NAB-
JeHVe HIKOCTH Ha PasfmuYHble YYaCTKH HOBEDXHOCTH Teja He-
ONMHAKOBO! COIVIACHO (opMyne p = pgh IABNeHHE BO3pacTaeT ¢
rayouHOH. B HEeBecOMOCTH BeCOEROe AABJIEHUE KUAKOCTH OTCYTCT-
ByeT, JaBJeHUE XHUAKOCTY BO RCeX TOUKAx oAmHaxoso. ITopromy
cusa ApxuMega OTCYTCTBYET.

15.4. Kybux ¢ anumoi pebpa ¢ = 5 ¢M HAXOANTCHA B BOAE, IPUUEM
BepXHAA rpeHb Ky0MKa — Ha raybune £ = 4 cm. Kakosm
CHJIIEI AABJNEHUA BOALI HA BePXHWIO M HIDKHIOW rpaBu? Kak
BEIDA3UTL CUNY ADXumMens gepes aTH ABe cunw? Yemy pasen
BeC BLITeCHEHHON KybmroM BOART ATMochepHoe JaBreHMe He
VURTHIBaHTE,

Cuna gaeneHWA Ha BepxHWK rpadb 1 H, Ha HuxH0 2,25 H, Bec
BeITECHeHHO Boaki (1,25 H) pasen apxuMefoBoi cune.

Pewenue. llapneHre BOABI HA BEePXHIOI0 Ipads p, = p,&h, Ha
HHMKHIO TPaHbL g, = p.g(a + A), [lnomans kamnoi rpaHu xyou-
8 S =a?, & obvem Kybura V = q°, Cuna masreHust BOXBI Ha
BEPXHIOK TrpaHb F| = p,8 = p,gha’® = 1 H (sTa cuna manpasiesna
BEDTHUKANLHO BHHS), CHJA4 HaBJEHHA BOALI Ha HMIEHIOKN ['PaHdb
F,=p,5 =p,g(a + h)a’ = 2,25 H (314 CUJIa HANpaBleHA BBEPX).
PaBHopmelfcTBYIOINGA OTHX [JBYX CHI paBHa R=F,—-F =
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= p,,ga3 = 1,25 H, ona HanpasyieHa BBepX. Bec BBITeCHeHHOH Ky-
6uxom Boawl P, = m,g = p,ga’. Jlna apXxuMes0Boil CU/IBI BHIIOTHSA-
ercst cooTHomenue F, = F, — F, = P,

15.5. Bec xuaxoctu, HanuTOM B cocyl, pased 3 H. B muaxocrs
norpy»xkamT Temo. Moxker s apXumenoBa CHJa, AeHCTBYIO-
mas Ha TeJso, paBHATEeA 10 H?

[a, moxeTt, ecnu pasmepbl Tena OnNM3KW K pa3mepam cocypa
(cMm. pucyHok). Pewenue. O6seM V BBEITECHEHHOHN TEJIOM HKHIKOCTH
MOKET BO MHOTO pa3 IPEeBOCXOIUTH NoJiHbLi 00beM V), KUAKOCTH B
cocyze. Hemo B Tom, uto obwem V coBmajmaer ¢ o0beMOM IOIDY-
JKeHHOM (HaxoAAlleicA HM)Ke YPOBHA KHIKOCTH) YacTH TeJa.
A ypoBeHBb KHJKOCTH INDH IOrPYKEHHUU TeJia MOXKeT HaMHOI'0 IIO0-
BBICHTHCS. '

15.6. Korza mojBelleHHBIN K [AWHAMOMETPY CIUIOLIHOM Ipy3
OMYCKAT B BOAY, AMHAMOMETp mokaseiBaer P, = 34 H, a
KOrla rpys ONyCKAa0T B KEePOCHH, [HHAMOMETP IIOKA3bIBAeT
P, = 38 H. KakoBel Macca m ¥ HJOTHOCTEL p rpysa?

5,4 kr, 2700 kr/M°. Pewenue. OBosnaunm Macey rpysa m, a oobem V.

Torga P, = mg — p,&V, P, = mg — p,gV (apxumenoBoil cHIOi B
BOBJYX€e MOXKHO npeHebpeus). Brrumras u3 BTOpPOro ypaBHeHUA

P,-P
nepsoe, nonyuaem P, — P, = (p, — p,)gV. Orciona V = —2—1—,
g(p1 _pz}
P - P, —-p,P
L Rl UL . Taxum obpasom, p = 2 PiaTPan
g(p; —p,) LA 7 L

15.7. Boagymmsrii map o6semom V. = 300 m® mapur B6amu3m mo-
BepxHocT 3emau. C mapa cbpocunu Gamnact, ¥ map Ioj-
HAJCSA Ha BBICOTY, I'Je ILJIOTHOCTH BO3AyXa BJBOE MeHbIIIE.
Kakosa macca Am 6Gannacra, ecqiu 00beM IIapa HIPH MOAB-
eme yBesuumics B moaropa pasa? Temmeparypy Bosayxa
cuuraiite pasuoii 0 °C.

97 kr. Pewwenue. O003HAUUB 4Yepe3d M HAYAJBHYIO Maccy BO3[YIi-

HOTO Iapa, a 4Yepe3d p, — IUIOTHOCTH BO3JyXa y IOBEPXHOCTH
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Bemau upu 0 °C, sanunieM yeaoBrsA PAEHOBECHA HIADA 40 M mOCHe
ToAnLeMa;

mg =p_8V ; (m-Am)g=E—2l’-g-1,5V.

BrapTas sTopoe ypasgeHHe W3 [1ePBOTO, ITOXYUIAM:
Am=0,25p V =97 (xr).

16.8. B craxkame ¢ BoOOil nmirapaeT KYCOK Jbka. Kax HaMeHUTCs
YPOBEHL BOAB! B CTAXAHE, KOILA Jel pacraer?

He wusMeHWTcH. Pettenue. Macca BOALI, BLITECHEHHON nAQ8&I0-
WM ILOOM, B TOYHOCTH DABHA MAcce JAbAA (IOCKOJIBKY APXHMe-
AO0BA CHJ4 YPABHOBEIIMBAST CHIY TAMKECTH), 4 TPH TASHAW Jej
IpeBpamniaeTcd B BOAY MO e MAaCCHL.

15.9. B cocyae ¢ Bofol nnasaer wmap, HATOAOBXMHY TOTDYSHBIIHCE
B BoAy. MameHwTes nm raybHHA LOTPYReHHA INAPA, €CIH
STOT COCYJZ C IAPOM IepeHeCTH HA IIIaHeTy, TAe CHJA TsKe-
CTH B IBa pasa Ooabme, ueM Ha Semmue?

He vamenurcs. Pemenue. Ha nnamere, roe cHAa THMXKECTH B JBA
paza Ooapore, yeM HA 3eMJe, M Bec BOALl, U BeC IIADA YBEJIHMYATCH
B ZBa paza. I103TOMY ¥ Bec BWITECHEHHRIH IEAPOM BOAB BOBDACTA-
eT TaK JKe, KAk Bec mapa. ClefoBaTe/bHO, IIYOMHA NOrpy:KeHH
mapa B BOAY He UBMEeHMTCH, .

15.10.Yrof1 mepenpaBUTE IDYSOBMK Hepesd PASJHBINYIOCA ,DERY,
BOJAUTEJEs DEITHN IOCTROUTE IIOT. B ero pacmops:xenun 20
Opener anunoil | = 10 M ¢ maomansio cevenns S = 300 cm’.
BoamoxxHa A¥ mepenpaBa, eciu Macca rpyscBuxa M = 4 T,
a oIoTHOCTE 6peBeH p = 600 kr/m®?

Mepenpaea He ypactcs. Pewenune. Haltnem macey M, rpysa, xo-
TOPEIE MOMET AepKATh HA BOJe Kajoe OpemHo. Iipw momHOM
norpy:senun 6pesss B BOAY HA Hero NeHCTBYET ADXHMEAOBA CUIA
F, =p.gV =pglS, a gelicTeyonias Ha 6pesHO CHIIa THMXECTH Das-
Ha pglS. Bec rpysa paBeH pasHOCTH 3TUX cmwi. CraesoBaTtelnHO,
M, =I8(p, - p) = 120 xr. Iocroasky M/M, = 33,3, ana nepe-
npaskl Heobxognmo ne Menee 34 Operen. llepenpasa e yaacres.

15.11.1Inaryupit 6y& npeAcTapaseT cobol CIAIOIIHOR TIAACTHKOBRIH
map, X KOTOPOMY HA ANUHHOM TDOCe NPHUBA3aH UYTYHHEIH
rpy3. Bo CKONBKO pa3 ofkheM INapa A0JKeH OPeBRIIUATE 00h-
eM rpysa, aro0nl 1wap 0w HOTPYXeH B BOAY HA TPH YeTBep-
TH cBoerc obvema? [LaorrocTs nxacTuka 500 xr/m.
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B 24 pasa. Peutenue. Obospaunm ofwem rpysa V, nycete obbeM mapa
paser xV. Torma pgelticTeyronmiaa HA OyHd cmma TAXECTH DABHA
{p; + xp)gV, a cmna Apxumeza F, = p,8V(1 + 3x/4). Bgecs py, pa
M p, — IUIOTHOCTH COOTBETCTEEHHO YYI'YHA, IJASCTMKA M BOJBIL
Ilpx mnaBanuu 6ya cHAA TAMECTH M ADXVWMEAOBA CHNA YPABHOBe-
mwnealeT Apyr apyra. IIpapaBHAR  5TH  CHAL, HAXOAUM

x= 4, —Ps) = 24,
3py —4p,

15.12.Bo cxoNBKO PAs MEMEHMTCH MOABEMHASN CHJ4 BOJLYIOIHOND LIa-
pa, eCclH rejlyii B HeM SaMeHHMTE Ha Bogopon? BecoM o00MOYUKH
IIADPA MOXHO IpeHefpeus.

Yeenwuutcs B 1,08 pasza, Peutenne. X0TA BONODOX BABOE JIeTYe re-
JIuA, TOABEMHAA CHJA YBEJHUUTCA HEHAMHOrO: NOIhLeMHAA CHJAA
HIapa PaBHA DAIHOCHIY ADXUMeNOBOH CHJIBI U CHIEI TAKECTH, Aed-
CrByIollelf Ha ra3, HanoJAHAmWuE map: F, = pgV - p gV,
Fy = pgV — p,gV. Bnecs V — obrpem 1mapa; p, py ¥ p; — ILIOTHO-
CTH COOTBETCTBEHHO _BO3Ayxa, reiaMa u soxopoja. Orcioga
_Fi = Sl =
Fl =9
BOZOPOJOM TOZBEMHAA CANA YBEIUUHTCH BCETO HA 8% (mocKOABKY
IVIOTHOCTH ¥ EBOZOPONE, M IeAHs HAMH0Z0 MeHblile ILIOTHOCTH
poanyxa). IlocxoabKy BONOPON NpH Madedmell yTeyKe MOMKeT
BOCILUIAMEHHTRCH, €0 NPAKTHYECKH HE MCHONLIYIOT LIS HAIOJHe-
HUSA BO3AVIIHEIX IIAPOE.

1,08. Taxum obpasoM, B pesybTare 3aMeHBl TeNHs

15.13.B cocyzme ¢ Boao¥ miaapaer OpyCOK HMao Jbxa, HA KOTODOM
MEXUT JAepeBAHHBI map. IlnoriocTe BemecTBa mapa
MeHBINE IJOTHOCTH BOAEI. M3MeHUTCR JM ypOBEHL BOIBI B
CcOCyme, ecnu jen pactaeT?

He namerutca. Pewenue. Bpycox nao sbja ¥ map OIaBaloT B BO-
ge. OTo 03HAYAeT, YTO OHH BEITECHAKT CTOJBKO BOABI, CKONBKO
BecsatT caMi. [JocKOABKY mOcne TEAHMA JbJA BeC COLZEPIKHMOro
cocyaa He MAMEHHMTCA, DOCTOABKY He H3MEHHTCH M CHJAA JABJCHHSA
BOJABI Ha AHO cOcyAa. JTO O3HAYAET, YTC YPOBEHb BOAEI B COCYIe
OCTAHETCH IIPeKHUM.

15.14.B ozepe HA HeKOTOPOH rayOHHE TJABAET IOMLIHA 1map, oS-
HOCTBLIO NOrpy:eHsnlt B BoAy. MOMHO JNH CUHTATH, YTO
map HAXOAHTCA B COCTOAHHMM HeBeCOMOCTH, NMOCKOJMBKY €r'0
PeC B BOJe «OOJHOCTBIC Hcued»? Byaer am omyvinarTsk Hese-
COMOCTD YeJIOBEK, Haxoasamuiica BHYTpH mapa?
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Pewenue. Ha npumepe 3T0# 3a7jayy XOPOIIO BHAHO, YTO BBIpAXMe-
HUe «Tejo, NOrpysKeHHOe B BOAY yMeHbIIaeT CBOMl Bec» Hempa-
BHJILHO: €CJIM TeJI0O TIOKOWUTCS, ero Bec BCEerJa PaBeH CHJe TsAKe-
ctu. HamoMHHM, UTO BeCc — 3TO CHMJIA, AEHCTBYIOIIAS CO CTOPOHEI
Tesa Ha OnOpy mix mojsec. Onopoil JUIs IJIABAIOLIETO B BOJe Teja
SABJAETCA BOJA — OTaA OIOPA MArde IePHHBI, HO DTO BCe-TAKH ca-
Mad HacToAlas ornopa. JTO COpPABEAJIMBO, KOHEYHO, W IS Tel,
NJIABAIOIINX HA IOBEepXHocTH. Bece, UTO HAXOAMUTCA 6HYMpU ILIa-
BAIOIIET0 Teja, HUKAKOH HeBecOMOCTH OluyIaTh He Oyger: mpej-
craBuM camMux cebsa BHyTpu Oarmckada (M make Ha OOBIYHOM KO-
pabie — Beab AJA HEro Bec TOXKe <«IIOJIHOCTBIO ucyesaer!»). Ilo-
9TOMY THAPOHEBECOMOCTH — COCTOSIHHE IIO[BOAHOIO ILJIOBIIA —
TOJIBKO OTYACTH MOJEJIHUPYeT HACTOAIIYI0 HEBECOMOCTh: HAIIpHMeD,
OpraHbl TeJja IJIOBIA IO-IIPe)KHeMY JaBAT APYr Ha Apyra mojm jaei-
CTBHEM CHJIBI TSKeCcTH. A BOT OpraHbl Teja KOCMOHABTA B YCJIO-
BUAX HACTOSAIIEN HEBECOMOCTH TAKIKE HEBECOMBI.

15.15. Crutonasle miapbl — AJIOMUAHHEBBIH M JKeJIe3HBII — YpPaBHO-
BelleHbl Ha pbiuare. Hapymmres jgu paBHOBecue, eciau o0a
mapa TOJHOCTBIO IOTPY3HTh B Bomy? PaccmorpuTe ciyuaw,
KOrja IIapbi HMeIOT: a) 0AMHAKOBYIO Maccy; 0) oMHAKOBLIH
obnem.

Hapywwurcsi. Pewenue. a) B atom cirydae peluar, O4eBHAHO, DABHO-
mieunii. IIoCKONBKY IUIOTHOCTH AJMIOMHHHEBOTO IIapa MeHbIIe, TO
ero ob6wsem GoJblie, U IIOSTOMY Ha HEro B Boje mopeiicrByer 00Jb-
mas cuna Apxumena. CienoBaresibHO, IPH IMOTPYMEHUH IIAPOB B
BOJIY «II€PEBECUT» M eJe3HbIN map. .

0) Ilpn oguHakoBOM o0BeMe IIAPOB Macca sKeJes3Horo mapa 60ib-
mie. 3HAYUT, OH HAXOAUTCA HA KOPOTKOM IIJIeye phidara (Bejb PHI-
yar ypaBHOBellleH). B Boge Ha o0a mapa mogeHcTBYeT OJHHAKOBASA
cuna Apxumena. Ho MoMeHT cuiabl ApxXuMena, AeHCTBYIOLIEH Ha
aJIIOMMHHUEBBIH 11ap, Oosbmme (y aToi cuiabl Gosbme miedo). Ilo-
9TOMY H B 9TOM CJIy4ae B BOAe «IlepeTdaHeT» kejne3Hblil map. Cos-
najgeHue oBOMX OTBETOB He CJAYYAWHO: OMHOCUMENbHOE «YMEHb-
LIeHWEe Beca» TeJa IPH IOrPYKEeHHM B KHAKOCTL TeM Goabiue,
YyeM MeHBIe IJIOTHOCTh TeJa.

OJIMMITUALOHBIE 3A0AYU

0O-53. Bpycok HaxXoAUTCA Ha PPAHHUIE ABYX JKHUJIKOCTEH, HMMEIOIIUX
IUJIOTHOCTH P; M P,, BBITecHAA obwemer V, m V, coorsercr-
BYIOIIUX KUIKOCTel (cM. pucyHOK). Kakasi apxumenoBa cu-
na F, peiicrByer Ha G6pycok?
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Pewenue. ApxumenoBa cuiia TpeAcTaBiasgeT cob0oi paBHOAEMHCT-
BYIOIIYIO CHJI [ABJIEHHUA KUAKOCTH HA KamAbIH M3 YYaCTKOB IIO-
BEPXHOCTH Tesja. B gaHHOM ciydae aTa paBHOAEHCTBYIOIAs paBHA
PA3HOCTH CHJI IaBJICHWA HA HUKHIOW U BeDXHIOK I'pDaHM Opycka: F, =
=F, - F, = S(p, — p,)- 3necs S — miomaas HUMKHEN U BepxHen
rpaHei, p, ¥ p, — HDaBI€HHA JKUAKOCTH HA COOTBETCTBYIOIIME Ipa-
uu. OGosHauum uvepesd h, U h, BBICOTHI YacTeil OpycKa, HAXOMAIIMX-
cA B COOTBETCTBYWOINMX xuakocrax. Torma p, — p, = pghy + p.ghs,
OTKYZAA
Fy = p,8Sh, + p,gSh, = (p,V; + p.V,)8g.

Wrak, apxuMegoBa cuJia paBHA IIOJHOMY BeCcy BBLITECHEHHOH Opy-
CKOM KuAKocTH. JloKasKeMm, YTO 9TOT BBIBOA CIPABeNJIHUB W JJIA
Tesa MPOM3BOJBHON (opMmbl. [ldg 9TOro MBICIEHHO «yDepeM»
BHYTPEHHIOIO YaCTh Teja, OCTABHUB JIMIIL 000JOUYKY, TOJIIMHON M
BECOM KOTOPOH MOJKHO IpeHeOpeuyb: IPH 3TOM JeHCTBYMOINAs Ha
TEJIO apXUMeJO0Ba CHJIa He M3MEeHSAETCs, ITOCKOJLKY He M3MeHSAIOT-
CA CHJIBI JaBJieHHA Ha J00HM M3 YYACTKOB HAPYKHOM IOBEPXHO-
ctu Tesna. B ocsobopuBiiniica o0beM «sanbeM» KHUAKocTH 1 u 2
obbemom coorBercTBeHHO V| 1 V,. OueBupHO, Takoe Teso He OyLer
HU TOHYTb, HM BCILILIBATHL — HAIIPUMEp, *KUAKOCTh 1 Oymer 1mia-
BaTh B OKpy’Kaloleil ee Takoil ke xuaroctu. CiemoBaresibHO, Ha
TEJO JeiCTBYeT apXuMeLoBa CHJa, KOTOpas ypaBHOBEIIMBAET CUJIY
THKECTH.

0-54. Kamens JiekuT Ha AHE cocyha ¢ Bogou (cm. puc. a, 0). Kax
H3MEHHTCHA CHJIA MaBJeHHA KaMHA Ha OJHO B CAyYadAX a H 6,
ecJIH CBEpPXY HOJHTH KepPOCHH {RepOCHH He CMeIllluBaeTcda C
BOMIOI)?
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B cayuae a cusia gaBiieHus He M3MEHUTCH, B ciydae 0 YMEeHBIITHTCH.

Pewenue. Cuna naBieHnsi KAMHA Ha JHO paBHA PA3HOCTH JeMCT-
BYWOIINX HA KaMeHb CHJIbl TAMKECTH M apXHME.E[OBOﬁ cuibl. B cay-
yae @ ofe 9THU CHJIBI He M3MEHHIOTCS II0CJe AOJUBAHUA KepPOCHHA;
B cayuae 0 apxuMe[0oBa cuja yeeJuuuBaercs (cMm. sagauy 0-53).

0-55. Jlogka niaBaer B MajenbkoM Oacceiine. Kaxk mamenuTcs
YyPOBEHBb BOABI B 0OacceilHe, ecJM BBIOPOCHTHL M3 JIOAKHA B
DacceilH KaMeHBb?

MoHuauTcs. Pewenue. 3amerum, 4To B DacceifHe ¢ BePTHKAJIbHBI-
MH CTEHKAMH 710/1HQSA CHJA JaBJIeHUs Ha AHO PaABHA Becy BCEro
comgepskuMoro OacceilHa M IOTOMY ocTaerca HenaMeHHOoM. OgHAKO
ecJiM BHAYAJIe Ha JHO JABHJIA MOJbKO BOJA, TO IIOCJEe BHEIOpACHIBA-
HUSA KaMHS HA JHO JAaBAT BoAa M KameHb. CJefoBaTesibHO, CHJIA
JllaBleHuA 600b. Ha JHO DacceiiHA YMEHBIIHMJIACh, & dTO MOIJIO IIPO-
M30MTH TOJBKO B pPe3ynbTare IMOHHUIMKEHUS YPOBHSA BOAbI. MOXKHO
paccy:knath ¥ umHave. Ecam KamMeHb mMaccoil m u obwemom V' BEI-
OpocHTEH U3 JIOAKU Ha Oepez, TO 00beM BBEITECHEHHON JIOAKOM BOIHI
VMEHBIIUTCA Ha BeJUYUHY m/p,. Ira BenuumHa Oonsme V (ka-
meHb ToHeT B Bojel). Ilosromy ecim Temepnh GPOCHTH KaMeHbL B BOAY,
TO YPOBEHb BOABI BCE DABHO OKAXKETCs HMKe MePBOHAYAIBHOrO.

0-56. Jlerkuil CIUIOIMIHOW KOHYC IOIDYsKAlOT B BOAY OJMH paa
BEPIIMHON BBEPX, a4 JPYIod pas — BepIIMHOW BHHU3 (CM. pH-
cyHOK). B KakoM cayuae Hajmo coBepmuTh 60abIIVIO paboTy
JUIA TIOJHOTO MOTPY:KeHusd KoHyca? OJIMHAKOBBIE JIH IO MO-
OVJII0 CHJbI ApXHMena [IeHCTBYIOT HA IIOJHOCTBIO IIOTpPY-
JKEHHBIH B BOJY KOHYC B IEPBOM U BTOPOM ciay4asax?

BOapmyo paoTy HaJo COBEPIIATH IPH HOIPYKEHHHM KOHyca Bep-
IMMHOI BBEPX; HA IOJHOCTHIO NOTPYKEHHBIH KOHyC B 00omX ciy-
yasgx JgedcTByeT oauHaxkoBas cuia Apxumena. Pewenue. Ilpnu
OVMHAKOBOI TUIyOMHe TMOrpy’KeHus (Korga KOHYC MOTDPYKeH eIe
Heé nonnocmbl) 00ABIINI 00bEM BOABI BHITECHAET KOHYC, Pacio-
JIO’KEHHBII BepIIMHON BBepX (CM. PUCYHOK K ycioBuio). Cieznosa-
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TeJBHO, B HTOM cJyuae Ha KOHyC GyaeT jeiicTBoBaTh GOJBIIAA CH-
na Apxumena, M I03TOMY B IIpOIecce IOTPYKEHHA TIPHIETCSA
npuiarathk GOJBIIYIO cuay. Korzla KOHye IOrpyskeH HOJHOCTBHIO,
00'’beM BHEITECHEHHON MM BOJALI B JIIOOOM cliyyae paBeH o6bemMy KO-
HYyCA HE3ABHCHMO OT €ro pPacioJoKeHuns.

0-57. JIppuuKa nJiaBaeT Ha TPAHUIE MEXAY BOJOM M KepPOCHHOM.
Kakrasa yacTh ee obbemMa HaXOAWUTCA HUIKE I'DAHMIBI pasgeiia
JKHUAKOCTEH, eClIM KEepOCHH IOKDPBIBAET JBAMHKY IOJHO-
cThIO?

1/2. Pewenue. YcnoBue nnaBanus umeer Bun F, = mg, rume m =
= p,V — wmacca apaumEku, V — ee o6beM. ApxummejoBa cuia
F,=pgV,+ p8(V —-V,), rue V, — obbem BriTeCHeHHOH 60JbL (CM.

sagauy 0-53). Orciona HaxomuM %— = % = 0;5;

0-58. B 3akphiTO# MJIACTHKOBON OYTHUIKE (CM. PUCYHOK) ILIaBaeT
OTKpHITAA IepeBepHyTasdA NpobupKa («BOJOJA3»), YTAMKe-
JieHHad CHH3y NJIacTHJIHHOM. ECJ’IH CTEeHKH GYTBIJII{H CHAaTh
pykoii, npo6upka Torer. OOBACHUTE MTOBEJEHNE «BOOJIA3a».

Pewenue. CoxuMmasa OYTBIIKY, MBI YBEJIMYHBAEM JaBJI€HHE BHYTDH
Hee. Bosayx BHYTPH NpPOOHMPKH TaKIKe CHHUMAaeTcsd, ¥ 00beM BbI-
TEeCHEeHHOM BOALI YMeHBIlIaeTcA. BelaeacTBHe aTOr0 YMEHBIIAeTCH
geiicTByOlas Ha npobupKy (¢ cojaepskaiuMcs B Hell BO3AYXOM)
apxuMeoBa CHJa, U IPODHUPKA TOHET.

0-59. Ha pHe akBapuyMa CTOMT CKJIeeHHasd M3 4 OJMHAKOBBIX KY-
oukoB geranb (cMm. pucyHok). JnuHa pebpa Kakjoro Kyou-
ka 10 cm. B akBapuym MemienHo HanubaioT Boxy. Korma
BEICOTA YPOBHA BoAakl gocTuraer 10 cM, merans OTPHIBAETCH
or xaua. OOBIT NOBTOPAIOT, HATEPEB HMIKHIO I'pDaHb JeTaNH
napaduHOM (Temeps BojAa He IOATEKaeT IOJ 8Ty rpans). o
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KaKO0# BBICOTBEI /i HYXHO Teleph HAJUTH B aKBApPUyM BOAY,
4yTo0BI AeTaNlb 0TOpBaJiack OoT gHA?

h=15cMm. Pewenue. B nepBoM ciaydae JeTajab OTOPBANAach OT AHA,
KOTJa Macca BeITeCHeHHoIH Bojabl mocturiaa 1 kr. CiaemoBaTesbHO,
macca geranu 1 kr. Bo BTopoM ciydyae BoZa He 3aTeKaeT IOJ OC-
HOBAHHE HHKHEro KyOMKa W He TaBUT HA Hero cHusy. Iloaromy
apxmMMe[oBa CHJA AeHCTBYeT TOJBKO HA HUMHHE I'DAHKU IBYX 00KO-
ébix KyOukoB. [leranb oTOpBETCA OT OHA, KOTJa KaXXJIBIH M3 3THX
Kyoukos BertecHUT 0,5 Kr Bogel. Orcioga naxogum h = 15 cm.
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TEIIJIOBBIE ABJEHHUA

16. BHYTPEHHAA SHEPTHA.
TEILJIOIIEPEZAYA H PABOTA.
BHABI TEIIJIONEPETAYHA

16.1. IMait6a crONB3NT O [OPHBCHTANBEOK JefUBOI ILIONIIAfKE.
Kax npy sToM HaMensieTcs XKNHeTHUECKAd sHepras maidbnr?
BryTpennsa aHeprua? i

Pewenue. Beregerere TpeHHA O Jel CKOpOCTh DIAHGH yMeBBIIAET-
cA, NOITOMY YMEHBIIAETCH M ee KMHEeTHuecKas 3Heprus. Ipyram
CACACTBHEM TPEHHA ABIAGTCH HArDPeBAHHUE IMMAi0Bl, T. €. YBeJIMUEHUE
cKopocTy (M KMHETHYeCKOH osHepruy) GecnopAAOYHOIO IBHMKEeHMA
MOJIeKyJl. BHYTpeHHHAA ameprus IUafibel mpn 9TOM YBEANHHERACTCA.
MookHO CKA348TB, YTO BCASNCTBHE TREHAA EWHETHIECKAA DHEPrHH
wailfer TpeBpaIaeTCH B KUHETHYECKYIO JHEPTUI0 Secnopadounozo
deuncerus moxewxyn {Inaibel, T5ZA ¥ OKPYIKAIOIIETO BOSLYXA).

16.2. IIpx sabmBaENH rEO3IA €ro IUIANKA HarpepaeTcd ¢iaado, a Ko-
™a TBO3AL yse 3a80HT, HECKOABKUX YAAPOB JOCTATOYHO,
yTo0hl CHILHO pasorpers ee. O6wAcCHETe oTOT 2hdEKT.

Pewenue. Ilpn KaxkIoM yaape COBEDINASTCH HEKOTOpasa padora M
IBOZAE DoyyuaeT sHepruio. [IpM safMBaHMM IBOIAA T4 BHEDTHA pac-
XOAYeTCA Ha NPECAOJEHHE CHJI CONPOTHBIEHNA BOJIOKOH AEDEeBa H CHI
TpeHHA (B KOHEYHOM CHET¢ 3TA JHEPrHUA LePeXOJHT BO BHYTPEHHIOIO,
Y0 HPHBOAUT K HATPEBAHHI) 8Cez0 TBO3IA B OKPYIKAIOINUX CJIOEB Je-
peea). Korga »we rBogae yike s3abur, nepesapaeMas eMy SHepTus mepe-
XOAHT B OCHOBHOM BO BHYTPREHHIOK SHEDIMIO LWAANRKL I'BO3AA,

16.3. Cnouuyxa 3aropaeTcs NMpPH TPeHHH ee O xopobok. OHa BCIhE-
XMBAET ¥ IDU BHECEHMH ee B ILIaMA cBeYM. B 4eM cxozcTBO
¥ pAa3fHuYMe NPHYUH, NPUBEAIINX K BOCHAAMEHEHWIO CHNY-
KM B oboux caydaax?

Pewrenue. B ofonx cayuaax yReAMUMBAeTCA BEYTDEHHSA 2HEPrusd
FOJOBKH CIIMYKM, HO B IIePBOM CAYU&€ 9TC OPOHCXOOHT 3& CUeT
MeXaHHYecKolk paboTel, a BO BTOPOM — B OPOIECCe TeIIOHePEeNadIH,

16.4. FKorma aBToMobmiar Goaniie pacxoiyer TOPIOUEre: TPH eafe
623 OCTAHOBKM MJH ¢ OCTAHOBKAMM?

Pewenue. Ilpy ocTanoBKEe HKUHETHUYECKAN JHHEPPHA AaBTOMOOHIA
npeBpaniaercd BO BHYTPEHHIOW SHEPrHI0 TOPMO3HLBIX KOJMOAOK H
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ap. Yrobsl Ka[blif pas IocJie OCTAHOBKHM IpuobpecTH HeobXomu-
MYIO CKOpPOCTH (&, 3HAYKUT, ¥ KHHETUUECKYIO SHEPruio), B ABHUIAaTe-
Je JOJIXHO OBITh M3PacXoJ0BAHO JOIOJHHUTEJIBHO HEKOTOpoe KO-
JIMYECTBO T'OPIOYETO.

16.5. Co pmHa osepa BCILIBIBAET MY3BIPEK BO3AyXa. 3a cyeT 4Yero
VBEJIWUYMBAETCHA €ro MOTeHIHANbHAA 9HEePrua?

Pewenue. IloTennuanbHas dpHePrUA Ny3bIPhKA YBEJIHUYWBAETCA 3a
cueT YMEHBIIEHUS IIOTEHIIMAJLHOM 9HEPruM BOABI (YACTH BOJLI
TAKOro e o0beMa, 4To M 00BbeM Ny3bIPbKA, ONYCKAETCS BHH3).
Hpﬂ 9TOM BHYTPEHHAA DSHePrHdA rasa B IIY3bIPbKEe He MeHAeTCH,
TaK KaK pacllMpeHHe rasa MOMHO CUHTATHL OPOIEeCcCOM, IIPOMCXO-
OAIMM [IPM HEM3MEeHHO TeMmIiepatype.

16.6. IloueMy KOHBKH JIETKO CKOJB3AT IO JIBAY, & 110 CTEKJY, ITOBepX-
HOCTBH KOTOporo Oosiee riiafikas, Ha KOHBKAX KaTaThCA HEBO3-
MO3KHO?

Pewenue. 1Ipu cKONBKEHUN NO JbAY BHYTDEHHAA YHEPTrUS KOHb-
KOB ¥ JIbJla YBEJIHYHMBAETCs, B pe3yjibTaTe 4ero MexJy KOHBKOM H
JBJOM oOpasyeTrcs BOJAHAA ITPOCJIOHKA, YMEHBIIAIIAsa CHJIY Tpe-
HudA. [Ipu cUIBHOM e MOpo3e CKOJIbJKeHHe KOHBKOB 3HAUUTEJBHO
YXyAIIaeTcs, a NIPpHU O4YeHb CHJIBHOM MOpO3e JeJ IJA KOHBKOB CTa-
HOBHTCH TOJOOHBIM CTEKJY.

16.7. Tlouemy B MeTannuwyecKMX I€YHBIX Tpybax TAra MeHbIe,
yeM B KHPIHUYHBEIX Tpybax? :

Pewenue. Xopomas TemnJoNpPOBOAHOCTE METAJJIA CIOCOOCTBYET
OXJIAXKAEHUIO rasoB B Tpybe, B DPe3yJbTATE YEro WX IIOTHOCTH
YBEJIMUMBAETCA, W pAasHHUIA B [JaBJeHUAX B Tpybe U BHe ee
YMEHBIIIAeTCs, YTO U BHIBLIBAET YXY/AIIeHHe TATH B TPyDe.

16.8. MoOsKHO M BCKMIIATHTEH BOJAY BO BCEHl KACTPIOJe ¢ IIOMOIIBIO
MAaJIEHBKOTO MOII[HOT'O 3JIeKTPOHATPEBATENs, PACIOJIOMEeHHO-
o B BePXHHX cJoAx Bogbl? OTBeT 00BbACHUTE.

Peuwtenue. Bepxrue cion BoOObBI OBICTPO HATUPEIOTCA A0 KHIIEHUA,
IIOCKOJIBKY B 9THX CJIOAX BCJIEJCTBHE KOHBEKI[HH IPOMCXOANT HH-
TeHCHBHAsA TeIionepezada. A mepefadya Temia K HUNCHUM CJIOAM
BOABI Oy/eT INPOMCXOJATH TOJBKO BCJEJCTBUE TEIJIONPOBOJHOCTH
(Benp ropsiuas BoJA, MMeIONIAs MEHBIIYIO ILIOTHOCTH, Ye€M XOJOJ-
Hasd, He OyZer omyckaTbcs BHHM3). TensionpoBOLHOCTDH K€ BOABI He-
Besuka. IToaTroMy HMIKHHEE CIOM BOJABI OYIyT OCTABATHCH XOJOMHBI-
MH JlajKe TOrJla, KOT[ja BEPXHUE YiKe HAUPEIOTCS N0 KUIeHU.

16.9. Ilna uero Hy:XKHBI ABOWHBIE OKOHHBIe pambi? CraHer Ju B
OMEIeHHHA TellJiee 3UMOM, eCJH MPOMEXYTOK Mexay pa-
MAaM¥ 3HAYUTEJBHO YBEJUYUTEH?
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Pewenue. [IBoiiasle paMEl NO3BOASKT YMEHBIIATH TemJoo0MeH
Mex Ay DOMENIeHHeM M HAPDYMHBIM BOSAYXOM (TEIIOBHIE IIOTEpPH).
Ilps# sroM B KAYeCTEBEe TELJIOHIOMHPYIOLIEro MATEPHANA HCHOIb3Y-
ercsa cnolf BO3AyXa Memay paMaMi. TemIonpoBOLHOCT: BOZAYXA
MaJe, I02TOMY HOTOK Tensa ueped CA0d HenodsuMHOozo BOILYXA
Toxe mMad. Ecan e B cioe BO3AYXS BOSHHKHYT KOHBEKIIMOHHEIS
IIOTOKY, DOTEPH TEHJI& HAMHOTO BO3PACTYT: BOZAYX MEXKAY pama-
M Oyser MOJHMMATECH BONMBN BHYTPEHHErO CTEKJA, LOAY4as OT
HETO TEeILIC, M ¢CTeHaTh» BHUZ BOOJNL HAPYH(HOIO CTEKJA, OXJAMK-
jafch npu oroM. JIOKE TIPOMENKYTOK MemIY DAMAMH HeBeJWK,
TpeHWe BCTPEYHHIX IOTOKOR BO3AYXE MellaeT BOZHHKHOBEHHIO
KOHBeKUMOHHBIX MOTOKOE. Eciy, npomMemyTox MemAy pamaMu
SHAYHTENBHO YBEIWYIHTH, KOHBeKOWOHHEBIE MOTOKH MOTYT IpHBEC-
TH K 3AMETHOMY YSeAUYEHUI0 TEILADBEIX TOTEDE.

16.10. Tlouemy He nagaroT ofizaxa?

Pewienue. Obnaxa nogiepxHUBAIOTCA BOCXOAANIMME KOHBEKILHOH-
HLIMUM IOTOKAMHE BO3AYXS (Aae B HenodSUNCHOM BO3AYXE KPpO-
XOTHBIe KATNeNAbKM BOAR MAM KDHUCTANIMKY AbA&, U3 KOTODLIX CO-
croit obmaxa, najgany Ov odeHk MENJIEHHO, H0ATOMY ofaaka Mo-
ryT DOXOJIY HAXOXNTHCH HA OXHOH ¥ Tolt Mste BnicoTe, <IAfad»
QTHOCUTENBHO NOTHAMAIIEAXCH CA0EB BO3AYXA).

-

[

OJIAMITUALHBIE 3ALIAYMN

0-60. B kakom ciayuse mmHA ABTOMOOMAA NpPH €ro IJBIKEHUN
GoJpIne HArpeeTcs: KOraa ouna caabo HagyTa HIM HagyTa
xopomio?

Cnabo HaayTan wyHa HarpeeTca Gonolwe. Peutenue. Ipu IRMIKEHHE aBTO-
M0oDUAA IIHHLI HenpephipHEO Aedopmupyworeda. Ilpn sToM BHYTDEH-
HAA AHEPIrHA IIHHE yvBejawuwsaercd. Tax xak caalo HagyTad wWH-
Ha AedopMupyerca B Oojelieidl cTeOeHH, YeM XODOIIC HagyTad, To
BHYTpPeHHNA 3HeDPrua ee Oyaer Goabllle BHYTpPeHHEHW 2HEpPrHy Xo-
pouio wanyToil muupl. Ilosromy Temneparypa cnabo HaayTod w-
HHI OyfeT DoJbLIe, YeM TeMNEPATYPa IITMHEL, XOPOII0 HAAYTOH.

041, Temnnlift BO3AYX, KAK HIBECTHO, IOAHUMAaeTcA BReDX, Ilouemy

sKe Ha Boicore 10 kM mepmutest Temuepartypa —H0°C?
Pewente. laBnenne Bo3gyxa yMeHbIIaeTcda ¢ BeicoTtoi. IloaTomy
opH ooanheMe BOIAYX DPACINHUDAETCA. P&Cﬂlﬂpﬂﬂ(:b, OH COBepiaaeT
paboTy, pacxoiys Ha ITO JACTh CBOel BHYTpeHHEH sHepruH. 310 H
ABIASTCH raaBHOH HpH‘-lHHOﬁ OXTa e A Bo3aayxa.
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17. KOJHYECTBO TEIIJIOTHI.
YAEJBHAS TEIIJIOEMROCTD.
YPABHEHMHE TEILJIOBOT'O BAJAHCA

17.1, Macca XUAKOCTH, HATUTON B CTAABHYI0 KacTPIOJIIC, B KB4
paza MeHbIle Macchl KacTpioan, KacTpionw cTaBAT Ha OroHL.
Ha uto pacxogyerca GoJbille dHepPruM: HA HAPMPEBAHHE KACT-
pioan uny xuaxoceru? Bo ckonnko pas Gonbme? Pacemorpn-
Te IBA CAYYAT: &) B KACTPKJe BoAd; §) B KACTDIOJE PTYTh.
a} Ha HarpesaHwe xuaKocTW, & 4,6 pasa; B) Ha HarpeeaHue kacTpr-
nw, B 6,6 pasa. Peuwenue, Bygem cYHTATE, UTO HDH HATDEB&HHH
TEMIIEPATYDPA JHMIKOCTH K KACTDIOJIM MIMERHETCH OTUHAKOBO.
O6o3saaunM HIMEHeHNEe TEeMIEPATYDH Af, 4 MACCY KACTPIAN 7.
Torga Ha HarpeBaHWE KACTPIONH DPACXOAYETCHA KOJMYECTBO TemJio-
TH @, = ¢ mAl, a Ha HarpeBaHHKe KHUIKOCTH @, = ¢, mAt/2 (3deck
¢, — VAeNBHAH TeILIOEeMKOCTh MHAKOCTH). OTCiona HaxoauM

H

Qu/ @ = 260/ Cxc-

17.2. Tepmomerp mojepsxand Han orHeM. Ilocie Toro, Kax ropei-
KY BRIKJIOYMIH, MOKAZAHMA TepMoMerpa ymanm or 100 °C
- no 99 °C 3a ape ceKyHIB. 3a CROJLKO BPEMEHH IIOKA34-
Hua TepMoMerpa ymeHsuiatca or 60 °C go 59 °C? Cumraii-
Te, UTO KOJUYECTBO TEILIOTHI, €KECEKYHAHO IIepeaBaeMoe
TelOM OKPYXaiollefi cpele, NpAMO HPOTOPIUOHANBLHO PASHO-
CTH TEMIIEPaTyP MEeRAY TeJoM H oxpy:xawoiielt cpenoit. Tem-
nepaTypa B KoMHare 20 °C.
3a 4 cekynabl. Pewenue, Korga pasHocTh TeMIIEPATYD MeIy Tep-
MOMETPOM H BOSAYXOM B KOMHATEe YMEHBINAETCH BIABOE (npnmepﬂo
ot 80 °C go 40 °C), xonHUYecTBO TEILIOTH, eKECeKYHIHO Nepejia-
BaEMOe TEDPMOMETPOM BO3AYXY, TAKXKe yMeHhmiaerca Basce, Ilo-
3TOMY CKODOCTE OCTHIEAHHA YMeHBITAETCA B ABA Da3&, & BpeMHA
octeiBaHug Ha 1 °C yeeauuwsaerca B ABa pasa.

17.3. Harpesarens momaoctsr P =600 Br 3a Bpema 1= 5 mun
Harpen m = 1 xr soaw Ha Af = 30 °C. Kaxoe KonuvecTso Tem-
noTH @ 68110 nOTEPAHO?

Q=54 kI, Pewenue. JHepPrusa, KOTODYI) HACPEBATENL Nepemal

BONE W OKpY:Kaiomiell cpene, pasna P1. Boma nmoayumna Komgudect-

BO TeNNOTEI cmAtl, CrefopaTennHoe, & = Pt — cmAt.

174. CKoJbHO HYMHO CMENIATE ropsyell BOILLI, HMEIOUHEEH TeMIle-
patypy t; = 80 °C, m xonogHo#l, HMeloHlell TeMIOepaTypy
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t,= 20 °C, urobsl moayuurh m = 60 Kr Bojbl ¢ TemMmepary-
poit t = 40 °C?

20 kr ropsaveit u 40 kr xonogHow BoAbl. Pewenue. OGo3HaunM maccy
ropsueii BOABI m,, TOT[A Macca XOJOTHON BOABI M, = m — m,. B pe-
3yJbTaTe TelsioobMeHa ropsAavas BOJA OTHAeT KOJUUYECTBO TeIJIOThI
Q, = cmy(t, — t), a XONOZHAA BOJA MOJIYyYaeT KOJUYECTBO TEILIOTHI
@, = cmy(t — t,). CorsacHo ypaBHEHHIO TeIJIOBOTO OajaHca
@, = Q,. s ypaBHenua cm,(t, —t) = c(m — m,)(t — t,) HAXOAMM

t =1
m, =m =: m; = 20 Kr.

i
154 v

17.5. ManpuuK HANOJHWJ CTAKaH HA 3/ KUOATKOM M JIOUOJHUJ

ero XoJIomHON Bomoit. OmnpenenuTe, Kakas YCTAHOBHJIACH
TeMIIepaTypa BOALI, CJIH TeMIIepaTypa XOJIOJHOH BOJALI paB-
Ha 20 °C. TemjioeMKOCTh CTaKaHa W TOTEPH TelJia He yUu-
THIBAMTE.

80 °C. Pewenue. I3 ypaBHenusi rerjoBoro fananca @, = @, win
—i—ch(t, -t):i—ch[t—tz). Orkyma 3(t, -t)=t-t,, wnm

3t, +1,

4t = 3t +t,. OKOHYATEJNBHO MOJYyYaeM ¢ = 4

176. B 200 r Bomer mpu temmneparype 20 °C momermaior 300 r
sxene3a npu temmeparype 10 °C m 400 r menu npu Temme-
parype 25 °C. Ilpenebperas moTepsiMu dHEPTHUH, OIIPEIEIHTE
VCTAHOBUBIIIYIOCA TEMIIEPATYPY.

19,5 °C. Pewenue. CHoHOCTH 3a/a4l COCTOHT B TOM, YTO He SICHO,
OTAAeT WK MPHHHMAET BOJA HEKOTOPOe KOJIUYEeCTBO TeIlJIOTHI.
HomycTiM, 4TO BOJA IIOJIY4YaeT HEKOTOPOe KOJIMduecTBO Termtorsl. To-
ma Q,=Q,+Q, wm cm,(t, —t)=cm,(t-t)+ec.m,(t-t,).
Pemast 510 ypaBHEHWE OTHOCHUTENLHO ¢, IOJIydaeM:

s cmt +ec m.t +c.m.t

c,m, +cm, + c.m,

ITopcraBnsaa YuCcIeHHBIe 3HAYeHUs, noayyaem ¢ = 19,5 °C.

Ecsi ke IpeinosoHuTh, YTO BOJAA OXJAMKAAeTcd, TO ypaBHEHHE
TelioBoro GanaHca mpmHMMaer BuA @, +@, =@, . OgHako, B KO-
HEYHOM CHeTe IOJIy4aeTcs TO Ke caMoe ypaBHeHue s [ .
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OJIUMIUALHBIE 3ALAYN

0-62. B xakoM OTHOIIEHHH HAaIO B3ATh 00HeMBI CBHHIIA M 0JIOBA,
gT700bI X TEIJIOEMKOCTH OBLIH OJUHAKOBHI?

Pewenue. Tennoemxocrs C UMCIEHHO PABHA KOJHUYECTBY TEILJIOTHI,

HeoOXoauMOMy AJsf HarpeBaHusa Teda Ha 1 °C; nis oqHOPOZHOTO

resa C = e¢m. Ilo yenosurwo sagaun C,, = C, min c,,m., = c,m,, OT-

CP
= ——"-  OKOHUYa-

C

o cB pl]'ﬂ

B

KVA2 CoPenVen = CoPoV,- OTHOILIEHHE 00BEMOB

. _ 2307300 _
Vv,  130-11300

1]

TeJIbBHO MoJaydaeM

3

0-63. B xamopumerp ¢ BOjOIi, TeMmeparypa Koropoit t, = 20 °C,
IIepeHoCAT Harperble B KHUNATKE OAMHAKOBBIE MeTAaJJIude-
ckue mapuku. Ilocie mepeHoca mepBoro miapuKa TeMmIiepa-

Typa B Kajopumerpe mogusauack po ¢, = 40 °C. Kaxkoit cra-
HeT TeMIeparypa BOAbBI B KaJOpUMeETpe Iocje IepeHoca
nByx mapukoB? Tpex? CKOJIBKO HMIAPHKOB HAJ0 IePeHECTH,
uyTo6GBI TEMIEpaTypa B Kajopumerpe craja pasHoi 90 °C?

52 °C, 60 °C, 21 wapuk. Pewenue. IIycTh B KATOPUMETD TI€PEHECTH
H3 KHIIATHEA NUIB.DHROB. O6o3HaunM TemI0eMKOCTh mapuga C.
TerIoeMKocTh Boibl C,, TeMIeparypy Kunsrka t,, KOHEUHYIO TeM-
neparypy ¢. CorsiacHo ypaBHeHMIO TemioBoro 6ananca

C,t —t)=NC(,—t). IIpu N =1 ut = t, monydaem, 4ro

C,(t, — t,) = C(t, — t,). IloncraBnasa B BTO ypaBHEHHE YHUCJEHHEIE
3HAYEHWUA HM3BECTHHIX BenuuuH, noaydaem C, = 3C. CiemoBaTeisb-
Ho, npu jgwobom N cupasenyuso ypaBHenue 3(t — t,) = N(¢, — ¢).
IIpp N =2 mnoanyyaem ¢ =52°C, mpm N =3 mnoayuaem
t =60 °C, npu t = 90 °C naxogum N = 21.

0-64. B omgsOM cocye HAXOAUTCA JUTP XOJOLHOI'O MOJIOKA IPH TeM-
neparype 20 °C, a Bo BTOpPOM cocyjlie — JIUTP TOpsveil BOABI
npu remneparype 80 °C. MokHO JM TOJBKO 34 CYeT Teraoo6-
MeHa MeXAYy HUMHU A00UTHCA TOro, UTOOBI 8C€ MOJIOKO CTAJIO
menJaee Boabi? Pasperraercs MCIOIL30BATH JOMOJIHUTEILHBIE
CcoCyZibl M IIPHUBOAMTL MX B COINPUKOCHOBEHHE, HO CMELINBATH
BOAY ¢ MOJIOKOM Henbas. IIpy pacuerax cuuTaiTe IMJIOTHOCTH M
VAENLHYIO TEILIOEMKOCTh MOJOKA TAKMMHU Ke, KaK V BOJBI.

Vxasanue. Monoko ¥ BOJAY MOIKHO, HATIPUMEP, IEePEJUTh B COCY/bI
emrocThio 10 0,5 1. Crpesiku Ha PUCYHKe YKAasbIBAIOT HA Te COCY/BI,
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MeXIY KOTOPBIMH OCYIIeCTBJIHAETCHA 3aTeM TermioodMeH u YCcTaHaBJIH-
BaeTCHA TeIlJIOBOe paBHOBeCHE.

20 |20C | |80 [80C 50C |20C | |50C [80C 65°C [85°C | |36°C |66°C

65°C [50C | |86°C |50 57,5°C 42,5°C

y Mk Ry el

18. YJAEJBbHA{A TEIIJIOTA CTOPAHHUA
TOIIJINBA

18.1. Xossiika DBEITAaéTCd BCKUNATHUTL HA Keporase IIOJIHOE BeIpo
Bogbl oO0BemoMm V = 10 1, mmes Tomeko m = 50 r KepocuHa.
Ha cKOJIBKO MBMEHHTCA TeMIepaTypa BOIbI, €CJIM BOJA IOJY-
Jaer 50 % TemJIOTHI cropaHusi KepocuHa?

Ha 26 °C. Pewenue. IIpn cropanuy KepoCHHA BBIAEIAETCH SHEPrusd,

paBHas gm. I IOBBINIEHKS TEMIEPATypsl BOALI HA At He0OX0IUMO

KOJIMYECTBO TEeILIOTHI @ = cm At = cpVAL, Tne ¢ ¥ p — COOTBETCT-
BEHHO YleJIbHAS TEeIJIOEMKOCTh M IUIOTHOCTH BoAbl. CorsacHo ycio-

qm
2epV

Buio @ = 0,5¢gm. Orciona At =

18.2. B mexnoM cocyne maccoir m, = 500 r marpesatorca V = 2 1
BoAbl, B3aToM npu rTemneparype f, = 10 °C. Jlo xakoii Tem-
HepaTypbl MOMCHO HArpeTh BOAY 3a cueT cokurasmusa m, = 50 r

ciupra? KIIJI ropeaxu cunrars pasHbiM 50% . ¥YzaenvHas Te-
moTa cropaausa coupra 26 Mk /K.

Pewenue. dueprusi, BhljieisieMas IIPY CrODAHWM CIUPTa, WJET HA Ha-
rpeBaHue BOJBI M COCYAa, T. e. 0,5qm, = ¢, m, (&, —t,)+c,m, (t, —1,).

Orcrona 0,5qm, = (c,m, +c,pV)(t, —t,).

0,5gm,

—————— . IIpoBepKa eMHHUI] N3MEPEHUA:
c,m, +cpV

Cneposarenbro, t, =1, +
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O L Kr
t]=°C4 L = °ff,
e e T e
Kr-°C Kr-°C

0,5-26-10°-50-107*
380:0,5+4200-10°-2-10°

Boruucienus: ¢, =10+ =86 (°C).

18.3. Ha npumyce ¢ KII 40% He0o0XoauMO BCKHIATHTHL 4 JI BO-

Ibl, HAUaJNbHasg Temieparypa kortopoir 20 °C, B amoMuHNE-
BOM KacTpiose maccoid 2 Kr. OnpepennTe pacxoj KepocHHA
Ha HarpeBaHHUe BOJABI U KACTPIOJIH.

86,5 r. Pewenue. Corsnacuo onpeznenennio KIIIT
P can (tE 7 rl) + cnrn'n (tz = tl J

n Wi ml(q
(can -+ csmn ) (t.! Al ti!)

m, = = 86,5 (r).
ng ()

, OTKyZIa

19. YPABHEHUE TEIIJIOBOT'O BAJIAHCA
(c U3MeHeHueM arperaTHoro COCTOSTHUSA BeliecTBa)

19.1. HMaspecTHo, 4TO IpHU Me/JEeHHOM OXJIAXJAEHHUM OUeHL UMCTOH
BOJBI MOJKHO MOJYYHUTH IEPeoXJIasKJeHHYI0 BOAY (HAMpH-
mep, npu —5 °C). Ilouemy sxe Boxa He zamepaaer npu 0 °C?

Pewenue. llpum KpUCTANNU3AIMH JKUAKOCTH KPHUCTANLJIUYECKAN
perieTka «CTPOUTCH» BOKPYI' HEKOTOPBIX IeHTpoB. OObIYHO TAKHU-
MU IEeHTPAMH SBJIAIOTCA KaKHe-JTHO00 TBEpJble YACTHIIBI, ITY3BIPh-
KH rasa m Jpyrue HeoJHOPOAHOCTH KugKocTH. Eciau B Boue TAKMX
IEHTPOB KPHCTAJJIMBAIIMY HET, IPOIect KPHCTAJLIN3AIMM He Ha-
YHHAeTCA, HECMOTPA Ha mnepeoxjaxneHue. Takoe cocrosgHue Be-
LIeCTBA OUEeHb HEYCTONUYHBO: CTOMT HOAYTH HA IEePEOXJaKIeHHYIO
BOJlY, BCTPAXHYTH COCYJ WJH OPOCHUTH B HEr0 HEMHOIO MecKa — M
HauHeTcs ObIcTpoe oOpasoBaHME JIbJa. 3aMep3HeT KaK pas Takasd
YacTh BOABI, YTOOBI 34 CUET BBIAENAIONIETOCA IIPU 3aMEpP3aHUU Te-

A TeMieparypa nogusanacek go 0 °C.

19.2. B Tepmoc ¢ Bopoii, Temneparypa Koropoit 0 °C, omycrunm Ky-
COK JIBJIA C TAKOI 3Ke TeMiepaTypoii. Bymer nu men taats?

Het. Pewenue. [Insa nnasneHusi HEOOXOAMMO HE TOJBKO HATIPETH

TBEPAOE TeJNO [0 TeMIepaTypbl IIABJEHWUs, HO U COODIIUTBL eMy
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nocte amozo SHEPrul, HeODXOAMMYIO ANA Pa3pPYIIeHUN KpHUCTANI-
TA9ecKON pemeTk#. B gaEHOM ciy4ae Jgej He GyJeT HOJMYYATH Tell-
JI& OT BOAEI, IOCKOJBKY TEMIOEPATYPHEl ALY M BOALL OKHHAKOBELI.

19.3. Kycor aepma Maccoit m = 2 Kr HMeeT TeMIOepaTtypy &, =
=—20 °C. Kaxkoe KOJAMYeCTBO TeOJoTH & HeoGXORMMO eMy
nepegaTh, YTOOH HPEeBPATHTD JIeL B BOAY, HMEIOMIYIO TeMIle-
parypy t, = 20 °C?

Q=912 K. Pewenue. Ilpespaizenne AOMIKHED TPOHCXOZUTL B TPH

JTAIA! HA IEPBOM IJTANE JIef HATPEBASTCH OT TEMIEpaTyphsl f, A0

TeMOeparTyprl NrasneHud ¢, = 0 °C, Ha BTOPOM sTame Jej NIABHT-

cd, 8 HA TPeTheM STAIe 06pasCBABMIAACA 8004 HATPEBASTCH OT TEM-

neparypst ¢, A0 TEMIEPATYpEL {,. ClegoBarenbHO,

Q = Ql. + Qz + QS = c.rlm(tm: - tl] + Am + Csm(tz - tn.-x)'

194. B gamopumeTpe HaXOAWTCS BOZA Maccoi m, = 2 Kr, Temmne-
parypa xotopoik 30 °C. B xamopumerp moMeInaloT JeJ IIpH
remueparype 0 °C, Kaxkosa morya OITE Macca m, nsga, ec-
MY OH Bech pactagn?

Macca neaa He gomkxa npeseiwarts 0,76 kr. Pewenue, B peaynsra-

Te Tel1cofMeHa BORA MOX(ET OCTHTL He fomee uem Ha 30 °C, IIpn

9TOM #HE OTAAET KOJAMYECTBC TEMJOTH, He NpeBmmiaiomee @, =

= ¢m, At |, rAe lag | = ‘30 °C. Ina gnapiieHHA JbiA eMy Heobxomn-

MO NepefaTh KOAHYEeCTBO TemNoTH &, = Am,. U3 Hepapencrsa

em, |Af|

Q, £ Q,, T. e. Am, < cm, |At], nomygaem m, £ —2—1,

19.5. B nafopaTopEYI0 meus MOMENIAIOT KDUCTAANHYECKHH obpa-
sen. Ofpasen moaydaeT KaXKAYiO CEKYHIY OAHO M TO XKe KO-
au4ecTBo Tenaorel. Ha PHCYHKe TDHESAeHA 3ABMCHMOCTH
TeMmepaTypel ofpasna or BpemeHn. Kaxme rensoseie xa-
PAXTEPHCTHKHN AAHHOIO BEINECTBA BEl MOMKETe HaiTH, ecin
VAENBHAR TEOA0EMKOCTh BEINeCTBA B TBEPAOM COCTORHUH

¢, = 400 Ix/(xr - °C)?

t,°C




Pewenue. OueBHIHO, TOPM30HTAJIBHEIH yUacTOK rpauka cooTBerT-
CTBYeT ILIABJEHUIO, a4 CHeAYIOIIUN 3a HUM HAKJIOHHBIN — HAarpe-
BaHMIO pacmiaBa. Harpesanme ofpasma [0 IIaBJI€HMA 3aHAJO
4 MuH, a OJIaBJIeHHe — 2 MHH. OTO 03HAUaeT, 4YTO HA IJIABJIEHHE
norpeboBAJIOCh BIBOE MeHBIIE TeIIa, 4YeM Ha HarpesaHme o0
ILIaBJeHHudA, T. €. Am = ¢;mAt;/2, tae At, = 1000 °C. Orcioga Ha-
xoqum A = 200 k[l /Kkr. 3a caenyioniue 3 MUH PACIJIAB HAT'DEJICSH
Ha At, = 250 °C. CnepgosarensHo, c¢,mAt, = 3c,mAt,/4, orryna
3cAt,

dAt,

HaxoquM YyAeJbHYIO TelJIOEMKOCTh paclijaBa: ¢, = Brl-

YHCJIEHHA JAIOT CJeYIONIHUA Pe3ybTar:
¢, = 1,2 x]lx/(kr - °C).

19.6. B xanopumerp, cogepsxaimuii m, = 1,5 Kr BOABI IPH TeMIIe-
parype t, = 20 °C, monoskunu m, = 1 Kr Jpga, Ipu TeMmie-

parype t, = —10 °C. Kakas Temneparypa f, YCTAHOBHTCHA B
kanopumerpe? TennoeMKOCTHIO KaJOpPUMETPa MOKHO IIpe-
Hebpeus.

Pewenue. DTy 3amauy He O4YeHb yOOOHO pemaTe B o0mem BHIE:
Belb IJIsi COCTABJIEHHs ypPaBHEHUA TeIUIOBOro OanmaHca HeoOXomu-
MO 3apaHee 3HaTh, KakKpe ITPOIECCHI IPOM30MIYT CO JBAOM H C
BOJIOM, T.e. KaKuUM OyaeT KoHe4YHOe cocroaHue (TOIBKO BOjJa, Boma
¥ JIefl WA TOJBKO JIeg).

A 9TO0 ompejensercs KAK pas YMCIEHHBIMM 3HAYEHHAMU M, M,
t,, t,. IIpeAnIONOKUM cHadYasna, 4TO BeCh JieJ pacTaeT, a BOJA He-
CKOJBKO ocTeiHeT. Torna ypaBHeHue TeIJIOBOro banaHca mmeeT B

Q +Q,=0, rie @, <0 — KOJMYECTBO TEIJIOTHI, OTAAHHOE BOJOM;

), — KOJTUYEeCTBO TEIJIOTHI, IOJy4YeHHOoe JbAoM. Bojga oxnmaxzia-

ercs or t, 0 t,, 8HAUHUT, @, =m.c, (t, — t,).

Jlen narpesaetca ot ¢, go 0 °C, upu 0 °C niaBurca u gaiee (yxe

oynyum Bopoitl) Harpesaercst or 0 °C ngo t,. 3auur,
Q,=m,c,(0°C—t) +Am, + me,(t, —0°C).

W3 ypaBHeHHA TenoBoro danaHca mogydaem:

myct, + mct, —Am, 5
A A =-21 °C.

¢, (m, +m,)

Opnaxko monyuenHoe sHadenue (f, < 0 °C) mpoTHBOpeUYHT cHesiaH-
HOMY IPEeAIOJIOMKeHHI0, YTO Bec JeJ pacraer! 3HAYUT, 9TO Ipej-
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nononenne Oblro HepepHo., MoMHO Teleps NPeniIoNoKUTL, UTO
BCH BOja samepaneT. Ho rorge Temiteparypa f;, OK&meTCH IOJO-
JKHTeABHON, YTO CHOBA OYAET IIPOTHBODEYHTE CHEJISHHOMY Tpea-
moaosxeHny, OcTaeTcd JIUIIL OOVWH BapHAHT OTBeTa: £, = 0 °C, m.e,
Beck Nled He DACTAET K BCA BOJA HE 3AMEP3HET,— B KAJOPHUMETpe
GymeT cmeck BOLLE CO AbgoM. K 210MY DesynpTATY MOMKHO OPHIATH

ropasao GeicTpee, €CHM 3aMETHThL, YTO BOA&, AAXKe OCTHIE Ao O °C
(a OCTEITE HaUNBIlEe, He samepaasd, OHA He MOeTl), OTJacT KoaHue-
CTBC TEIIOTHl M, €, f,. STOTO KONIUYECTBA TEIJOTH XBATHT JHUIL
mc.ft
HA IIABJEeHWe JBA8 Maccoi »-‘—%L“- = 0,38 (kr), uTO MeHbIe Ha-
9ATBHOM MACCH JbAA M, (IPH 3TOM MBI Jae He y4au Heobxoxwm-
MOCTH HarpeBaHuda anga go 0 °C). Smauwnr, greck Nef pacTafaTh He
Moxer, T.e. i, <0 °C. Anamorudso JoxaseiBaercsd, uto ¢ =0 °C,

Omewda: ty= 0 °C.

19.7. B gamopuMeTpe HAXOAHTCH BOAa Maccol m, = 1 xr, Temire-
parypa xoropoii ¢, = 30 °C, B ranopuMeTp NOMeuUIAOT Jef
npu remmepatype t, = 0 °C. Ilpm Kakoit macce m, Jbla OH
BEChH pacTaeT?

He 6qpee 0,38 xr. Peutenue. Haubonbiee BO3MOXKHOe 3HAUEHHE

Macenl JTbAA COOTBETCTBYET CJIYVHYAIO, KOTAA BOJAA OXJIAXKAABTCH A0

0 °C. B »sroM cayuae ypasHeHHe TeOJOBOrQ GamaHca TPHHMMAET

s Am, +em 0°C - t) =0, orkyna m, = ¢,m,t,/h. Buecs A —

YHEALHAA TEILJIOTA IIABICHUS JBJA.

19.8. B poay Maccoil m, = 1 xr, uMenIy10 TeMaepaTypy #, = 30 °C,
OONOMHAN Jefd Maccolt m, = 500 r, Temmeparypa KOTOpOrc
t, = 0 °C, Kakaa TeMnepaTyps YCTAHOBRHATCA B cocyie?

0 °C. Pewenue. Boga, octmsan ao 0 °C, MoKeT mepefaTh JbLY KO-
AUYECTBO TRIUIOTH @, = mc.t, = 126 xIw. I{na nnaBaedus scero
jibia HeOOXOMUMO KOAHYeCTBO TEIIOTHL @, = Am, = 165 xllx. Ilo-
CKOJBKY @}, > §,, HONHEOro NJAABACHKHA JbIAa He TPOou30iiaer; B co-
cyne OyAyT HaXOOUThCA BOAE M Jea npH Temneparype 0 °C.

189, Harperwnldi anmioMuHMeBRIll Ky mono:xmnu Ha Jex, u Kyb
MOTHOCTRIO Norpysmiacsa B8 el o xaxko# TeMmmepaTrypu i
6r11 Harper Ky6? Temmeparypa aega O °C, norepamu remna
MOMKHO NpeHeGpeysn.

t 2125 °C. Peuienue. Ecnp BepxHfaA rpaHs XKyba oKaxerca HA

ypOBHEe JbAa, O0bEM BEIMUIABASHHON BO JbAY AMKH OyAeT paBeH
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ob6wsemy kyba V. Torga ypaBHeHHe TerioBoro fajaHca mpumMeT BUJ

Ap,V -p,Vet=0, roe p,, p, — ILIOTHOCTH JbJa M ATIOMUHHUA.
A

Orcroma t = Pa =120 °C. Ilpu Oojiee BBICOKOI Temmeparype i
cﬂpﬂ

BepXH#AsA I'PaHb Ky0a OKa)KeTcsa HUKe IOBEPXHOCTH JIBbJA.

19.10. Eciu 3akpeITh DAHKY KPBIIIKOH, TO YPOBEHb BOJALI B HEH He
6yzner moHmKarbes. O3HAUAET JIM HTO, YTO KPBIIIKA «OCTAHAB-
JINBAET» MCIAapeHHe BOJbI?

Pewenue. McriapeHue mpogosKaeTcs, OJHAKO BOASHON map Temephb
MOUYTH He BBIXOAUT U3 OaHku. Yem OojbIlle KOJIHUYECTBO MOJEKYJI
mapa HaJ BOJOM, TeM uallle OHHM, COBepluas 0ecIopsajO4YHOe JBHIKe-
HHe, TIONaJaloT ONATH B BOAY — YCKOPAETCA IMpoILecc KOHeHca-
nuu. [ITpy HeKoTOpOM KOJMHYEcTBe BOAAHOrO mapa B DaHKe ucrmape-
HHME ¥ KOHJEHCALMA KOMIIEHCHDYIOT IpYyI Apyra: YPOBeHb BOIBI He
Oyner UBMEHATHCA (B IIOTHO 3aKPBITBIX COCYJaxX IO 3TOH JKe IpH-
YHHE YPOBEHb KUJKOCTA HE H3MEHAETCA B TEUEHHE MHOTHX JeT).

19.11. TTouemy He3amoNro [0 3AKWIAHUA YAHHWUKA MBI CJBIIIAM
xapakTepHblil mym? ITouemy mepes caMbIM 3aKHIIAHUEM OH
cruxaer?

Pewenue. Boga B yaiilHMKe ITOJyUAeT TEILJIO OT HATPETOIo IljaMe-
HeM [HA YaflHWKa MJIM OT 3JeKTPOHATDeBaTeNd, PACIIONOMEHHOTO
y axHa. Cyiou BOABI y JHA HArpeBalTCd A0 TeMIepaTyphl KUIEHU:
paHbllle OCTAJbHBIX, IIOATOMY y JHA BO3HUKAIOT IIy3BIDBKHU, HAa-
IIOJTHEHHbIE BOAAHBIM napoM. IIy3BIPDBKM BCILIBIBAIOT M IONANAIOT
B DoJsiee xoslofHBIE CJIOM BoAbl. B peaynbraTe OXJasKIeHUS Iap
KOHIEHCUDPYeTCAd M INy3BIPbKHM <«3axJjionbiBaoTca». I[Ipomexogut
9TO TaK OBICTPO, YTO CTEHKM NY3BIPBKOB yIapAOTCA APYT O Apyra
C Pe3KHMM IeJKaHueM. MHOKEeCTBO TaKMX KPOIIEUHBIX «CXJOMbI-
BaHHWI» W CO3JaeT XapakTepHbIH myM. [lepes caMbIM 3aKHITaHWUEM
BEpXHHE CJIOHM BOJBI yiKe HMEIT TeMIIepaTypy, OJMU3KYI K TeMie-
paType KHIIEHWsS, W II09TOMY «3aXJIONBIBAHUA» ITY3BIPHKOB HeE
IPOUCXOAUT. A TIOCJie 3aKUIIAHUA MBI CHBIIHUM OyJIbKaHue IIy-
3BIPBKOB, JONAIIIHAXCA Ha IOBEPXHOCTH BOJBI.

19.12. Kpykka ¢ BOJOil miaBaeT B KacTpoJie, CTOAINeil Ha orxe. 3a-
KHIIUAT JU BOJA B KpyskKe?

HeT. Pewenue. [nsa Kuneus HeoOGXOAMMO He TOJLKO HArDPETh
JKMIKOCTH O T€MIIePATYPhl KHIEHHUs, HO U ofecleduBaTh HeIlpe-
PHIBHBIM NPUTOK Temja jAjsA napoobpasoBaHus (Boja B YallHMKe
[IOYTH MIHOBEHHO IIpPeKpallaeT KHIeTh, KOrga YalHUK CHUMAIOT C
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Ordfi, XOTH OCTBIBAHHE BOIbBI INPOHCXOAHT JOBOJIBHO MEJIJIBHHO).
Boma B KacTpiojie KAIMUAT, MOJy4as TEIJIo OT HArpeToro nJjaMeHem
nHa Kactrpioan (temmeparypa aua Beime 100 °C). Boma B Kpy:kKe
MOJIy4aeT Temyo OT BOABI B Kacrpioie. Eciu naxe Boja B KPYiKKe
HaFPOETCH o TeMHepaTypb] KHIIeHHA {HO U 3TOr0 He HpOHSOﬁ,H‘ET
H3-3a TEeIJIOBEIX HOTepb). Temnepa'rypm BOILI B I{ac'rpmﬂe 51
KpyKKe cpagHawomes. Ilocae aToro mpuTOK Temya K BOJEe B KPYIKKe
npexpamumecs, ¥ KUTeTh BOJA B KPYKKe He Oyrer.

19.13. Cocyx ¢ BOmoi BBHIHOCAT M3 OPOMTAJLHOM CTAHIIMK B OTKDPBITHIN
kKocMoc. Yro Oymer mpoMCXOoOuTh ¢ BOJOH, €CJIU COCYN OTKPHITh?

Pewenue. Ilocne oTKpBIBAHMA ¢OCyZAa JAaBleHWE B HEM yIaueT
OpPAKTHYECKHM [0 HYJA, ¥ HHYTO HE IOMEIIaeT PAcTH BO3HHUKAIO-
IIMM B BOjle IMy3bIPpbKaM ¢ mapoMm. Boma 6ypHo sakunur. Ilpomecc
napoo6pasoBaHMA HJAET C IOIVIOI[eHHWEeM SHEePIruH, [OITOMY BOJA
Oyner OblcTpo oxnaxkjaaThcA. B pesyibTaTe B cocyZe OJHOBPeMEH-
HO ¢ KuneHueM OygeT MATH M «IIPOTHBOIOJOMKHBII» IIpolecc —
saMep3aHUe BOMIBI.

19.14. B xkanopumerpe HaxoxmrTca Boza Mmaccoit m, = 1 Kr mpm
remueparype t, = 20 °C. CkonbKO mnapa, MMEIOIIEro TeMIle-
parypy t, = 100 °C, Hy’KHO BOIYCTHTHh B KAJODPHMETP, YTOOKI
TeMIepaTypa B HeM IOJHAIACD [0 ¢ = 40 °C?

33 r. Pewenue. CornacHo ypaBHEHHIO TemJjoBoro ©Oajasca
Q.= @, TAe, Q, =cm(t~t), a @, =Lm, +cemy(t, —t) —
OTHAHHOE MMAapOM KOJHUYECTBO TeIJIOThI. B mocaemnei Gopmyse
YUTEHO, YTO 00pas30BaBIIAsCA B Pe3yJbTaTe KOHJAEHCAIIMH IIapa
Bojga Oypmer orgaBaTh Temso [pH  ocreiBaHuHM. OTcioga

c,(t—t,)

m, =m, .
L+c(t 1)
H_?*: .oC
IIpoBepka eAMHUI U3MepeHus: [m, | = Kr — L C = Kr.
] B + Lkt -°C

Kr- | Kr-°C
Beruucnenus gaioT cJeAyIOIIUi pe3yJbTar:

P AR T T
5,3-10° + 42006

19.15. B ronbe maxogunace Boga npu 0 °C. BeikauuBas U3 Ko0JObI
BO3AYX, 3AMOPO3HJIM BCIO BOJAY IIOCPEACTBOM €e MCIIapeHHd.
Kaxasi yacTe BOJBI IIPH OTOM HCHAPHJIACH, €CJIH IPUTOKA
Telsa u3BHe He ObLIO?
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m
—L =12,5 % . Pewenune. Ilpouecc napoofpasoBaHEUs HAET C IO~

m
IJIOIIEHHEM BHEDIMH, II03TOMY KOJHYECTBO TEINa, KOoTopoe Tpely-

ercd AJA UCIApPeHHA BOAMI, pasuo Lm,, rie m; — Macca Hcma-
pusmeiica BOZbl. IIpM KDHCTANNMBAIIMYM BOAH! BHIASJHAETCA KOMM-
YeCcTBO TEMJIOTH AmM,, Fle m,; — Macca obBpas’oBaBUIEroca JbAa.
VpasHeHMe Tensororo Oamamca: Lm, = Am,. Hcam macca Beell
BOAR 0 OTHAUUBARHA M, TO m = m; + m,, OTKYEa M, = m — M.

L
Toraa MBI HOAYYaEM l(m~ ml) =Lm,, otkyoa m-m, = Iml s

A
HAH OKOHYATEJABHO NOAY4YAEM ﬁ =
m A+L

380449 MBl He VYMTHIBAJNH, uTo 3Hauvemus L mpm O °C u 100 °C
HECKOJNBKO OTIHYAIOTCH.

=0,12, Ilpu pelreEun

19.16. MoxHO JM PACHJSBHThL CBUHED B Boge?

Pewenue. Ha nepssll B3Iraf) -— Hedb3d: BeJh TEMIEPATYPA
naasrenus csuHna 327 °C HAMBOrO NPeBOCXOLNT TEMIEDPATYDY
kurnesns sogel 100 °C. Ozmakxo Boga kuout upu 100 °C awums
OpH HODMAJBHOM &TMOCthepHOM [naBieHuwu. JIOBRILIAR BHeNrHee
JABIEHME, MOMKHO HAPPEeSATh BOAY 063 KMIUeHHS HaMHODQ BEHLIIe

remnepatrypel 100 °C, a nmenno go 374 °C. Ilosromy cBUHEI] pac-
IIABATE B BoAe MoskHO! JInA 5TOro HY:KHO TONBKO HAIDEBATh 0ba
BeIl|eCTEA B FEDMETHYHO SAKPBITOM COCYHe, KOTOPHIM BLIAEDIKHBA-
eT BEICOKOE NaBJeHHe,

ONUMITUALHBIE 3A0AYHA

0-65. B Bogy maccoit 2 rr npu Temueparype 30 °C nomoHIM JNen
maccoit 1 wr, Temoeparypa xoroporoe 0 °C. Kakas TeMmepa-
Typa t yeranosutcs B cocyae? Karoi craner macca asga?
0°C; 0,24 «r. ¥rasanue. Becr aen me pacTaer, BOZa OXNATRHUTCA HO
0 °C. VpasHeHue TemwIoBoro Gananca mveer sux Am, I = ¢,m, [At, |,
rae [Am, | — macca pacrassmero apaa, a AL, [ = 30 °C.

0-66. B soay maccoit 2 Kr nupm remueparype 30 °C noJo:XWIAN Nef,
TeMneparypa xoroporo 0 °C. Kaxas Temmeparypa yCTaHOBHT-
cf B COCYHE, €CHH MACCa JbAa paBHa: a) 200 r; §) 1 xr?
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a) 20 °C; 6) 0°C. ¥Vuaaanue. B cayuse o Becn nen pacraer, a
06pAZB0ORARIIANACH M3 HErc BOAA HATPeeTCA. YPABHEHHE TENA0BO-
ro GamaHca wumeer BHA Am, + cm(t — 0 °C) = e,m, (¢, — £).
B cayuae § pacTaeT TOJALKO YacTh JbAA.

0-67. B kanopumerp, cogepsxamzit 10 r npga Opu TeMIeparype
0 °C, manueaioT BORY, Temueparypa xoropoi 20 °C. Kak za-
BHCHT KOHeWHAX TeMIepaTrypa ! B KAIOpHMEeTpe OT MACCHI
m, Hamuroi Boxsl? IlocTpolite mpmMepubid rpadux aToM
saBucHMOCcTH. IIpy KakoM SHAYeHHM m, Ha rpaduKe HMeeT-
CH TOYKA ¥3IoMa?

CMm. pucyHok (Todka wn3noma rpacmka npn my=38r). Yraaa-

rue. Ecan m, < 39 r, 8 xanopumerpe GyAeT Ael K BOZA, MOITOMY

KoHeuHAA Temoeparypa Gyger pasHa 0 °C. Ecmu e m, > 39, B
KajaoprMerpe §yIeT TOJXLKO Boja. IIpw ouens OGoaemioit Macce

BOARI TeMNOeparypa npubmmxaeres K 20 °C,
F
20 £,.C

161 .
121
8..
. ATk ig,T

0~ =300 400 600

0-68. B xanopumerp, comepsxamuii m, = 500 r Boak! ODpH Temne-
parype t, = 20 °C, pnycTunu BoAsHO# Dap IpH TeMOEPATY-
pe t, = 100 °C. Kakaa remiepaTypa ! YCTAHOBHTCA B KAJO-
puMeTpe, ecaH Macca mapa pasHa: a) 10 r? 6) 100 r? Kakoi
CTAHET MACCA M BOAGI B KARAOM M3 CEyUaen?

a)t=32°C, m=510r; 6) t=100°C; m=573r. Peuenue. Cregyer

yUEeCTh, YTO €CJAH MACCA HADA HOCTATOYHO BeAMKH, TO yKe KOH-

JeHCATHS HeKOTOpoH uacmy mapa IPHEBEZET K HOOBBIICHHI) TEM-

mepaTypel B Kagopumerpe zo 100 °C, nostomy ocrasmmiica map

me Gymer KorgeHECHpoBaThed. IIpomne BCero cHAYANA peltaTh 3ax4-
qy, OpefnoJaras, 4YTO KOHASHCHUDYETCH &8ech IIap; ecJH IoACcTa-

HOBKA 9HC/AEHHLIX FAHEHIX Opuseger K pesyaerary < 100 °C,

9TO NOATBEPAMT HPARUJARHOCTE HDEATOAOKEHUA, 8 eCM HOIYIUTCH

t > 100 °C, aTo mpeamono:KeHHe HeCIDABSAANBO, T. €. t = 100 °C,

B cnyuae ¢ M3 ypapHeHINSA TellJIoBOTO DanaHca moayuaeMm t = 32 °C,

mosToMy m = m, + m,} B cayuae 6 Haxonum ¢ = 100 °C; Boga nomy-

UHIa KOJMHECTBO TEMRoTht Q) = ¢ m(f — 1), a map oTIaN TaxKoe xe
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KOJMHYecTBO TenaoTel. CieaoBaTenbHO, MACCA CKOHZEHCHDOBAB-
merces BOAAHOre mapa m, = Q. /L = e m (¢ - t,)/L = 0,073 xr,
am=um, + m,.

20. 3AKOH COXPAHEHHUA JHEPTHH
B MEXAHHYECKHX
U TEILJIOBBIX ITPOIIECCAX.
TEIIJIOBBIE IBHI'ATE/[IA

20.1. Ceuruore#f map majaeT ¢ BeICOTH # = 30 M Ha CTANBRHYIO
naury. Ha ckOABKO TeMmepalypa LIapa mocike yIapa npe-
BEIIAET HAYWILHYIO, eciad 50% MexamwdecKOd dHepruy Ie-
PeXOAHT BO BHYTDPEHHIOK SHEDPrHI0 mapa?

Ha 1,15 °C. Pewenue. IIpu nagennH CHIA TAKECTH COBEDIOAET

paboty A = mgh. CaelioBaTe sH0, NIOTEHOHAJLHAS PHEePrHA IIAPA

yMmenbmmaerca Ba mgh. Ilpn mosmmenus Temireparypsl iapa za

At ero BHYTDEHHSR JHEDPIMA VBEIHYUHBARETCH HA CmiAl, rae ¢ —

yAenbHAT TEILIOEMKOCTE CBUHIA. Cormacho YCIOBHIO

emAl = 0,5mgh, orryna At = 0,6gh/c.

M M
IIpoBepka exunun uaMepenua: [At] = ¢ __ & =oC
POBEDKA eAnAnI penma: B ralal - ra®

kr-C kr-°C
Burumcnesna: At = %{l = 1,15(°C).

20,2, C Bricorel =2 M B BOZY maZaeT KaMeHb Maccoil m=1Kr u
ofvemom V = 400 cv®. Ha CKONBKO YBEIWUHTCH BHYTPEHHSS
SHEPrus KAMHS M OXPYIKAINei Cpeast B PesyNLTATe NANEHUS,
ecan rryvuHa Bogoema H = 3 M7

Ha 38 k. ¥Vrasanue. [Ipr nagesuw KaMHS B BOAC €ro NOTEHIH-
ANBHAA BHEPT'MA UACTHYHO TEPEeXOJUT BO BHYTPEHHION, 4 UACTHY-
HO — B HOTeHOMANLHYIO DHEPrHio 80du: (IpH ONYyCHAEMM KaMHS
BEITECHAEMaA UM BoAa Maccolt m, = p,V nodnumagemcs). Ha saxosa
COXDEHEHHMS BHEPIHH CJEAYET, UTO BHYTPEeHHAS IHEDPIHs YBeIudH-
Baetess Ha mg(h + H) — mgH.

20.3. C xawxoil BBHICOTH JOJUKHA IAHATE BOAKA, 4To6BI OPH YAape 0
seMI0 oHA 3akHnana? Ha warpes Boxw uaer 50% pacxo-
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IyeMOM MeXaHMYecKOHl »Hepruu, HadvaJbHAs TeMIeparypa
Boanl 20 °C.

70 kM. Pewenue. CoryiacHO ycJIOBHIO, Ha HArPEB BOALI MAaccoil m pac-

XOayeTcsl 9HEpPrusi, paBHAas %mgh . TToaromy %mgh = mc(t2 =4 ) ¥

2¢(t, - t,)
rae t, = 100 °C. Orciopa h = ————. IIpoBepka eJIUHMI] H3-
g
MepeHusd:
ko How

[h]:Rr‘-C SRR

M M

ahiifiL i

24200 (100 - 20)
9,8

ITonyueHHBIH pe3yabTAT IIOKABBIBAET, CKOJb BEJINKA dHEPIHs, BbI-
JlelsgeMad U IOTJIoN[aeMas B TeIJIOBBIX IIPoIeccax.

~70-10° (m).

Beruncienusa gaior: h =

204. [Isa oAWHAKOBBIX MeAHBIX IIapa MOJYYUIM OJUHAKOBYIO
9HEPTHI0, B Pe3yJbTATe 4ero IepBbId Iap Harpeics, ocTa-
Basich HemoasvKHbIM, Ha 40 °C, a Bropoit mpmobpen cko-
pocTh, He Harpesasch. OnpejenuTre aTy CKOPOCTh.

174 m/c. Pewenue. TlepBoiil map nonydus sHepruio mcAt, a BTO-

, OTKyJa U = +/2cAt.

o muv muv
poit — TR CoruiacHo ycioBuio mcAt =

ITpoBepka egWHUI] U3MEDEHHS:
1

hh[%_n T:[HR‘PMJZ%'

Breruncaenus: v =+2-380-40 =174 (m/c).

20.5. JlBa ofMHAKOBBEIX KYCOUYKAa JbJa JETAT HABCTPEUYY APYI APY-
'Yy ¢ PaBHBIMM CKOPOCTAMH M IPH yAape NpPeBPAILIAOTCS B
Boqy. OneHuTe, IpH KAKOM MHUHMUMAJBHON CKOPOCTH U JIBJH-
HOK Iepex yaapoMm 3To Bo3MoxHO. Temmeparypa JbIHMHOK
nepen ynapom t; = —12 °C.

v = 840 m/c. Pewenue. Bynem cuuraTh, 4TO BCS HAYaIbHAS KHHE-
2

THYECKAasd DHeprus JLIUHOK 2 - (m — macca Kam oM JIBANHKH)
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TIePeXO/UT B MX BHYTPEHHIOW sHepruio. JIbAMHKM HarpeBaloTcs OT i,
no t, = 0 °C u maBsrcsa. 3aK0H COXPAHEHUSA DHEPIUU JaeT:

2
2'% =2m[c, (t,—t,)+L], orkyna moxyuaem v =,2[¢(t, —4,) +1].

IIpoBepka egUHUI, UBMEePEHUA!

[U]=[ e -°C+'H—mf =[H'Mf =2,

Kr-C KI KT c

Berancienus: v =/2-(2100-12+ 330000) = 840 (m/c).

20.6. Ha Temyioxoje VCTAHOBJEH IMU3EIbHBIN ABUIATENH MOIIHO-
creio 80 kBt ¢ KIII 30%. Ha CKOJNBKO KWUJIOMETPOB IYTH
eMy XBaTUT 1 T AM3€JBHOrO TOILIMBA IIPH CKOPOCTH ABUIKE-
Hua 20 kmM/4? YaenpHas TemJaoTa CrOPaHUS JU3EJILHOTO TO-
nnuBa 43 Mk /Kr.

900 kM. Pewenue. Tax kax mo onpenenenuio KIIIl pasen 7 =—g—,

rae MexaHwdyeckas pabora A=N-T, a @ =mqg — KOJHYECTBO
TernJaoTsl, BhiJleJIigeMoOe npu CropaHum TOIIJIMBA, TO
s
Ni—
N-
n= ”=—3.Oﬁcyﬂa g = L
mg m-q-v N
Ut AR i 1
IIpoBepKa eAMHUI, U3MepeHus: [s]= Lroeo € =M.
Br PAES
c
Brraucaenua:
0,3:10° -43-10“-—33%
s = 2= =0,896-10° (M) ~ 900 kM.

80-10°

20.7. IloHusuTcA JHU TeMIeparypa B KOMHAaTe, €CJH OTKDPBITh
JABepiy paboTaloliero XoJoquIbHIKA?

Pewenue. Tersio, ordupaemMoe y BO3AYXa W NPOAYKTOB BHYTDH
XOJMOAUJIBHOTO IKada, MoeT ObITh IMEPeJaH0 TOJBKO BO3JAYXY B
TOH Xe KOoMHATe. JHEpPrusa ke, norpediasgemMas XOJOAHIBHHUKOM
M3 CeTH, TAKMKe IPeBpallaeTcAd BO BHYTPEHHIOI 2HEPrHI0 U IpPH-
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BOJUT K IOBBIIIEHUIO TeMIlepaTypsl B KomHare. Tak 4uro rTemie-
patrypa B KOMHaTe, B KOHe4YHOM cuere, noBbicurca! IIpasna, npu
paboraouieM XOJOAWJBHUKE TeMIlepaTypa B pasHBIX MecTax
KOoMHaThl Oymer HeoauHakoBoi. OHa Oyzer HECKOJBbKO HUXKe y
PACKpBITOM JABepIbl M BBIIIE Yy 3ajHell CTEeHKH XOJOLHJIbHHKA,
rjie pacroJioKeH TeIJIOOOMEHHHMK M IPOMCXOAHT OCHOBHOE BBIJIe-
JIeHue Teria.

OJNIUMIUALHBIE 3A[AYU

0-69. ¥V moBepxXHOCTH BOJBI MAaJbYUK BBIIYCKAET KaMeHb, U OH
onyckaercda Ha AHO mpyaa Ha raybuay H = 5 m. Kakoe xo-
JIMYEeCTBO TEeNJIOTHI BBIOEJIHTCH nIpy InajeHuHu KaMHHA, eCJIH
ero macca 500 r, a oowem 200 cm3?

Q=15 Ix. Pewenue. B Bojie Ha KaMeHb JEeHWCTBYIOT JBE CHJIBI: CH-

Ja TakecTH UM cuaa Apxumena. PaBHomeHcTBYIOIIas 3THUX CHJI

paBHa F =mg-p gV . Pabora, coBepmiaemas npu mnajieHuH Kam-

HA, paBHa A =FH :(m—pBV)gH. CoryacHo 3aKOHY COXpaHe-

HUSA SHEPrHM KOJUYECTBO BhIAEJIEHHON Temnorhl OyaeT paBHO
Q=A=(m-p,V)gH =15 (x).
. .'

0-70. VYcraHoBKa, BBIAENAIOINASA TeraoByi0 moigxHocts N = 50 kBr,
OXJIaXKaeTcs [IPOTOYHON BOJOM, TEKYIIeH IO CIUPAJbHOM
Tpybke auamerpoMm d =15 mm. Ilpm ycranosusimemcsa pe-
JKHUMe IIPOoTOoYHAasA Boxa Harpesaerca Ha At = 25 °C. Omnpege-
JIUTE CKOPOCTh U TeYeHHs BOJBI.

2,7 m/c. Pewenue. Bynem cumrars, uTO BCA BBIJEIAEMAas yYCTAHOB-

KO 3a TIPOME)KYTOK BpPEMeHM T 9Heprus HJAeT TOJbKO Ha Harpes

nporekawrmeit Bogbl. Torma NT=mcAt, raze m — wmacca Ipore-

Kalollei 3a BpeMs T BOABI, ¢ — yHeJbHAA TeIIoeMKocTh BoAbI. Ilo-
nd’ nd?

CKONBKY m =pV = pT‘ut , noaydaem NT= pT-u'c'cAt , OT-

Kyaa v = it
H npcAtd®
ITpoBepKa eAMHUI] U3MEDEeHUA:
[o] Br _ Ox-mM® M
ke K oo o c-Ix-m® ¢
_3- _—U . -M
m” kr-C
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4.50-10°
3,14-10%-4200-25-15*-10°®

BeluncaeHuA: v = = 2,7 (M/c).

0-71. Ha summueii nopore npu Temneparype cHera —10 °C aBromoOuis
B teuenne 1 muH 6 c Oykcyer, paseuBasa moinHOCcTh 12 KBT.
Cronpko cHera pacraer npu OyKcoBaHMM aBTOMOOMIA, ecyiy
CUMTATh, YTO BCSA BSHEPru#d, BBIAeIMBIIAACH Ipu OyKcosa-
HHUH, UIET HA HATrDEeBaHHMe W IJIaBJeHue cHera?

226 Kkr. Pewenue. Ilpy OykcoBaHMM aBTOMOOMIA BHYTDEHHAHA

DHEPIUsl CHEra yBEJHYHMBAETCS 34 CUET coBeplneHus pabornl. 3a

cueT »TOM JHEPrHMM CHer Harpesaercs go remmeparypsl 0 °C, a

sarem nuaBuTcsa. CornacHO 3aKOHY COXPaHeHHs 9HEPrUH 3alu-

mem: A=Q, +@Q,, rie A=Nt, @ =cm(t, —-t) u @, =Am.
C yuerom aroro Nt=cm(t, —t)+Am=m[c(t, —t)+1].

Orciona m=4N‘E-——=2,26 (kr).
e(t, —t)+A

21. BJAJKHOCTH BO3JIYXA

21.1. Kaxosa oTHOocHTeJSbHAs BJAAXKHOCTBH Bozayxa npu t = 20 °C,
ecam TouKa pocel ¢, = 15 °C? j

74%. Pewenue. HamoMHEM, YTO TOYUKA POCBI — 3TO TeMIlepaTtypa,

OpM  KOTOPOH  BOAAHONW  map CTAHOBUTCH  HACHIIEHHBIM.

IlroTHOCTE p BOAAHOrO mapa paBHa IJIOTHOCTH HACBIIIEHHOTO Iapa

ppu 15 °C (MOMHO CYUMTATH, YTO NPH OXJAXKACHHHA IJIOTHOCTH TIa-

pa TpaKTHYeCKM He HMa3MeHseTcs). Torga OTHOCHUTeNbHAS BJaX-

HOCTb BO3JAyXa (= 1-100%, rae p, — IJOTHOCTh HACBIIIEHHOTO

H

napa npu 20 °C,

21.2. Tlpm xakxoif TeMIlepaType BBIIAZET pPOCa, €CJH TEPMOMETDPEI
ncuxpomerpa nokassiBator 20 °C u 17 °C?

Mpu 15 °C. Pewenue. CornacHo NnoKasaHUsIM IICHXPOMETPA TeMIepa-
Typa Bozayxa 20 °C, a oTHocuTenbpHas BIAKHOCTH 74% . IlaorHOCTB
HachIIleHHOro BopsHoro mapa mpu 20 °C pasma 17,3 r/m%; caemosa-
TeJBHO, IJIOTHOCTH BOJAAHOro mapa B Boagyxe 0,74-17,3 r/m* =
= 12,8 r/m". Poca BeInajier npu remMuepaType, Ipu KOTOPOH BOASHOL
Iap ¢ TAKOH IUIOTHOCTHIO SIBJIAETCA HACHIIEHHBIM, T.e. npu 15 °C.
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21.3. IIpm %, =30 °C oTHOCHTEJABHAA BJIWKHOCTH BOBAYXA @ =
= 80% . Kaxosa Bymer OTHOCHTENLHAA BALKHOCTE {0, ECIH ITOT
BO3AYX HATPETH HPH IOCTOSHHOM 0b6beme po ¢, = 50 °C?

¢ = 28%. Pewenune. 3a7a9y MOMHO PelIHTh, €CAY BOCHOJEB30-

BaThCH TAabAuHeH 3aBHCHMOCTH IJIOTHOCTH P, HACHII(EHHOI'O Iapa
OT TeMOepaTypsl ¥ opMynoi @ =L 100%, rge p — HIOTHOCTH
o

BOAAHOrO napa. IIOCKOJIsKY IIOTHOCTH IAPA DY HATDEBAHHH IIPK

& = B_’.‘_l.. OTKYIA

"pl psz

MOCTOAHHOM o(beMe He H3MeHARTCH, MOJAYyYaeM
1
9, = ¢, P2 = 29%.
pnz
21.4. B KyxHe pasBecHNM MHOTO BsICTHpaHtoro benbsa. Ha yiaumne
MODOCHT XOJOAHEIN OCeHHWI mosas. BhieTpee JH BHICOXHET
Geabe, €CAH OTKPHTL GOPTOURY?
Pemernue. CKOPOCTh BREICEIXAHUA (elibd SABHCHT OT OTHOCHTENb-
HOt BRaXKHOCTH (¢ BO3AYXa B KyXHe. Ha meperit Baraaj] BeAdYH-
Ha (¢ YBeJIMYATCH NOCHe OTKpHIBaHKA GOPTOYKKM — Belb CHapYHH
BOOAHOU nap 6au3oK K Hachimenwo. OLHAKO cefyeT YyYecTh, YTO
B KyXHE€ TEMIEDATYpa CYILOECTBEHHO BLINE, a4 OTHOCHTeAbHas
BIQMHOCTS TOME ACBOJBHO Boicoka. [ToaToMy ajech mapIuanbHOe
AaBJeHHE Tapa HAMHOTO BBIOIe, YeM CHAPYHH (JapjeHHe HAcHI-
MEHAOr) Tapa O4YeHb DLICTPO DacTeT ¢ MOBHIIEHWEM TeMIepaTy-
pul). 3HAYMT, HPH OTKPHITOR doprouke map Oyaer svixofumb K3
KyxHi#, 1 bease Oyger coxnyrs Ouicrpee.

21.5. Temneparypa Bo3ayxa t, = 20 °C, Touka pocmt #, = 10 °C,
OupepenuTe OTHOCHTENBHYIO BAAYHOCThL BOSAYXA .

¢ = 54%. Peutenue. HanoMHuM, 4TO TOYKE POCE — 3T0 TeMOepa-
Typd, Op# KoTOopoil RONAHON ©IAp CTAHOBHUTCH HACBHIMECHHEIM.

Bocmonesyemca dopmynoli ¢ = P 100% (agecs p — maOT-

ul
HOCTL BOAAHOTO HApA, cojepixaimierocd B BO3OYXe, a Py — IAOT-
HOCTE HACHKRIIUSHHOrO ODAPR OpH TeMOoepaTrype tl)' HpH oXJgaxmme-
HHEH nLAOMmHOCME p BOAAHOIO O8pA OCTAETCHA NOCTOSHHOH BIJIOTE
Oo HadaNna KOHIeSHCAIIHH, T. €. I0 TOYKR pOCEIL. CJIE,IEOB&TEJ'IBHO,

p=p.H ¢=%-100%=54%.

el
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IJIEKTPUYECRHUE ABJIEHUA

22. 9JIERKTPHU3AIIUA TEJ. CTPOEHHE ATOMA.
JJIERTPUYECKOE IIOJIE

22.1. Moryr iu Tesa 3JIEKTPH30BATHCA IIPA CONPHKOCHOBEHUM Oe3
TpeHUA?

Oa, moryT. Pewenue. IMeHHO Tak dJEKTPHU3YIOTCS TINATEJIbLHO OT-
NoJHUpOBaHHBIE TEJIA (EC.HH OHHM HM3TOTOBJIEHBI M3 PA3HbLLX MaTepHa-
J'IOB). O,I[HO H3 TeJq «IepeTATrHBaeT» 3JJIEKTPOHBI C NOBEDPXHOCTH
IPYTOro M 3apsKaercsd OTPHIATEJbHO, APYroe Tea0 IPH 3TOM 3a-
pAxaeTrcsa nNoJOXHUTEJbHO.

22.2. JocraTo4yHO JM INIPOCTO KOCHYThCA INIAPHKA S3JIEKTPOCKOIIA
3apsKeHHON 900HHMTOBOH ITAJIOYKOMH, 4TOOBI CTpEJIKa JJIeK-
TPOCKOIIA 3aMeTHO OTKJoHMJIack? OBocHy#Te CBOIl OTBET.

Pewenue. IIpocToro IpHKOCHOBEHHMS HEAOCTATOYHO. ODOHUT —
NUAJIEKTPUK, IOATOMY 3apfAj He MOKeT IepeTeKarh ¢ OJHOIO y4da-
CTKa NMOBEPXHOCTH HAJ04YKH Ha Apyroi. IIpm nmpMKoCHOBEHHH Ha
AIEKTPOCKOII nepeﬁne'r 3apAa JHUIIB C OYEeHBb HEGOHBHIOﬁ JacTH
TIOBepXHOCTH magouku. IIpoBojd ke MAJOYKOMH 110 MEeTALINYecKoi
IIOBEPXHOCTH IIIapHMKa 3SJIEKTPOCKOIIA, MBI IlepejaeM IIapUKy
DIAEKTPUYECKMIl 3apaJ ¢ 6oJbIIell MOBePXHOCTH,

223. Ecan x 3apspKeHHOMY MeTAIMYeCKOMY IHAPUKY IPHKOCHYTh-
Cs HaJbLeM, OH TepsfeT IpaKTHYecKH Bech 3apsa. Ilouemy?

Peutenue. YesoBeueckoe Teso ABAAETCS NpPoBOogHWKOM. Ilpum co-
NPUKOCHOBEHHHM J[ABYX IPOBONHUKOB 3apsj Iiepepaclipeiessiercs
MeX Ay HEUMH TaK, 4TO Ha OOJbIIEM II0 pasMepy IPOBOAHHKE OKa-
3pIBaeTCA M OOJBIIMH IO MOAyJaI0 3ap#An. YesoBeuecKoe Telo Ha-
MHOro GoJble IIAPUKA, 0ITOMY IPAKTHUYECKU BeCh 3apsl IIapu-
Ka IepexoJHUT Ha TeJIO YeJIOBeKa.

224. ]JIBa oJMHAKOBBIX META/IMYECKHX INAPHKA BHCAT HA IUeJ-
KOBBIX HUTHX, He Kacadach Apyr apyra. OguH M3 [IAPDUKOB
sapsixeH. Kax yMeHBIINTH 3apsj| 9TOro IapuKa B ABa pasa?
B uerwipe pasa? I'oguTcs Jm IpelJioKeHHBIN BaMHU CIOCoD,
€CJIH IIapuKyu 900HUTOBEIE?

Pewenue. Hy}RHO NpHBECTH IMapHKH B COIIpDHKOCHOBEHHE, He Ka-
casicb HX pyxoﬁ. HDH 9TOM 3JIEKTPHUYECKHH 3apAn pa3fneJIMTCcH
Me¥X Ay HHMH noposHiy, T. e. 3apdAjl HA KayKJIOM H3 HHX COCTABHT
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NOJOBHEY I[ePBOHAYANLHOrC 3apaga. 3aTeM, HO-HDPEXHEMY He
HPHKACAACH K OIADHKAM, HX HYKEHO VIAIHTE ADPYT OT ADYT& B No-
CRe 3m020 MPHKOCHYTHCA OANLIEM K OZHOMY M3 HuX (OpM 3TOoM
NpeKTHYeCKH Bech 3apaj nepefiferT ¢ IIapuKa Ha Tead JKCHEpH-
meHTaTopa). IlopropAas Ty npolelypy, MOMHO YMEHBIONTEH 3A4-
paax B 4, 8, 16 pas u 1. &, Taxoi cnocob roguTcs TOJBKO IS IIA-
PHMKOB, CHEAHHEIX U3 ITPOBOSHMKOB. 3apsZ HA MIADHKE H3 AHIIEK-
TpuKa (Hanpumep, u3 00HWTA) He MOMKET IepeTeKaTh AayKe Ha Co-
ceflHNH YYACTOK MOREPXHOCTY.

225. Kak MOXHO IPH NOMOIIM 3JeKTPOCKOTA, CTeKJAHHOH ma-
JOYKM M IEAKOBOTO JOCKYTA TKAHH ONpeNeiNTth, BAPHZOM
KaKoTo SHAKA 3apANKeHo Tedo?

Peuwenue, Creknauuolf DaNOUKOR, HOTEpTOH O IDEAK, 34PANNTH
areKTpocKon. OH mpuo0peTaeT NONMOKWUTENBHBIH 3apan. 3arem,
npriaMKad K IIADHKY SIeKTPOCKONs MccaelyeMoe Teso, HeoGxo-
AUMO CHEOWThL 3& [MOBEAEHHEM JHCTOYROB 3JexKTpockona. Ecau
YIOJ MeXKAY JAHCTOUKAMH 3JIeKTDOCKOIE VEBEJWYMBAETCH, TO TeJ0
MMeeT OONOXKHTENBHBIN 38pAJN, 8 ecH YMeHbIIseTcd — OTPHIA-
TeJBHbI, -

22,6, Tlouemy Hezapajxceuibie Tena ODUTAFHBAKTCH K 3apAMeH-
HEIM, HE3aBACHMO OT 3HAaKA KX 3apaga?

Pewenle, 3apakeHHO.TEJO CO3RAST BOXDYD cefs 3JMeKTPUALCKOE
moJyie, KOTOpoe, AeHCTBYH HE 3NEKTPOHEL M IIPOTQHEI B He3zapA-
EHHOM TeJe, BRISHIBAET B HeM peadelenue sapsdos {cMm. pucy-
HOK). B pesyaprare sapasxesnoe teno 1 Oyzer OpHTITMBATE
«0MHIKHIO TOMOBUHY» He3APAXEHHOTO Teda 2 M OTTAJNKHBATH
«JAJBHIOK» , XOTA SAPAAKL «[OJOBMH» Teaa 2 mo MOAYJIIC OOUHA-
KOBEI, Ha «GNMIKHIO» ero TOJOBEHY JeficTeyeT GosNee CHABHOE
noJje, MOCKOJLKY OHA Haxogwresa OAMMe K 3apAKeHHOMY Texy 1.
BeneacTere aTor0 NPUTAKEHNHE <MePERellIHEAET > OTTANKHBAEHE,

1 2

22.7. Tlouemy cTpenka »AeKTPOCKONA OTKJIOHAETCH, €CAM K HeMY
IIOOHEeCTH 3apamennmi& IopegMeT, Heé IOPHEKacafECh K WIeK-
TpocKony?

Yrazanue, B peayasrare pasgenesusa 3apAAOB, OPOHCXOAAIETO

nog HeliCTBHMEM IIEKTPHYECKOrD MOJA, CTPENKA M HHIXHAA JaCTh
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CTEP)KHA 3JEKTPOCKONE OpHOOPeTAoT odHouMeHkbie BAPAAEL (CM.
PHMCYHOK).

22.8. IBe NeTKMX OJHOMMEHHO 38DAIKEHHBIX THIB3bl U3 (DOJBIH
TOAREMIEHE HA IMeJKOBLIX HUTAX ONMHAKOBOHR INUHB] B OX-
HOIl Touxke. YTO OpOMIOHAET, €CAM KOCHYTBCA OXHON H3
THJIB3 PYKOU?

Pewenue. IIpuROCHOBEANE K THIb3€¢ IPEBEIET K TOMY, WT0 OHa
TPaKTHYECKH pas3paanTrcs. IlosToMy OTTANKHEBAHHE IHAL3 CMe-
HUTCA OPATEXeHneM (cM. sagauy 22,6), rMAB3IE COTPUKOCEYTCH U
HX BapAAE ONATEH CTEHYT OAMHAKOBRIMH (BIAEOC MEHLITHMH, UeM B
HAYANe ONEHITA). B pesyakTaTe rulibsH OVAYT OIATL OTTAAKHBATL-
¢, HO YIOX MEMAY HATSMHE CTAHET 3aMETHO MEeHBIIE. i

229, Kakx ¢ momMomsic szapssxeEHOM 560RMTOROH mamouxy coof-
MUTh JABYM METAAMMYECKWM IOIADHKAM 3apPAALl DA3HOTO
8HAKA, OpMYEM TaK, YTOGR! 3apAf caMoil MAJOYKH NDH ITOM
He HIMeHMJICH?

Peuierine. MoKEO NPHBECTH IMAPHKH B CONPHUKOCHOBCHHE M IIOA-
HECTH 3aDAMEHHYI IANTOYKY OAHBKO K OJHOMY M3 HUX (HO He
npuRacaTeCa). B peayabTaTe pasfeneHMA 34pPAA0CE LIADAKHM IIPH-
oGpeTyT DaBHke IO MOAYJIN M OPOTHBONOJOMHLIE HO 3HAKY 3api-
ABI. 3aTeM HAZO PasOBMHYTH [IAPHKE K ROCAEe 3TOr0 YAAJIWNTH Ia-
JOYKY: IIADHKHN OCTAHYTCHA SapLKeHHnIMHA.

22,10. ConomHOMY ODOBOAHHKY COODHIIAIOT 3JeKTPHMYecKHl aapsan.
HoraxuTe, YTO BTOT BAPAK PacupefedaMTCd Tak, UTO SJEK-
TPUYECKOr0 HONS BHYTDH IPOBOAHMUKA He OymeT.

Pewenue. Ecin On zapspn pacopefelHsAcs TaK, YTO BHYTDH IIpo-
BOAHMKA CYIMIECTEOBANC OLI BACKTPHYECKOS IONE, OHO BEISLIBANO
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On ZBHKeHHe CBODOAHBIX IAPAMKEHHBIX YACTHI, NPUBOAAINEE K
danrbHeilutemy nepepacnpefeNeHUI0 3apada. JTOT OPOZECC 3aBep-
IHAETCH TONBKO TOTLHAA, KOIAA LOJE BHYTPHM LPOBOAHHKA HCIE3AET.
MoxkHO ZOKA3aTh, YTO IAPAA OPH STOM OyAeT HAXOAUTECA TOABKO
RO noeepxHocmi NPOBOTHUKS.

2211, Tloan# MeTamnMuYecKuil IMADHK MOMECTHIN B CHILHOE JIEK-
TpHYecKoe noge, CYIHecTBYET JH IOJe B mOJOCTH?

Her. Vxasanue. Cm. zamauy 22.10. OOBITHI DOKA3BIBAIOT, YTO
SHERTPHUCCKOE TOJNE OTCYTCTBYET AAMKEe BHYTPM OdYeHs TOHKOH 3a-
PAXEHBOH MeTaANNYecKol o00JICUKH MK CeTKHU.

22.12. Ilpu conpuKOCHOBEHUM r.naméux OAACTHHOK A ¥ B meppas us
HUX Tpuobpena NOMOKHTENbHEIH 3apds ¢ = 4,8 - 1078 Ka.
Kaxoit aapss npuofpena nnactuska B? Ha ckoawko name-
HIJAACE MACcCa RaMIoN H3 IIACTHHOK?

—48. 1078 Kn; macca nnacTUHKK A yMeHbIUWNACh, 8 Macca NiacTHH-
kW b ysenwumnace Ha 2,7 - 107 kr. Pewenue. nacTunka B emepe-
TAHYAA» ¢ IVIACTHHK® A HeKoTepoe KoJaudyecTBO N BSHeKTPOHOR.
CyMMapHBME 3apsas IASCTHHOK OCTANCA PABHEIM HOJNO, CJeJOBa-
TeJbHO, Bapan mnacTHHKM B pagen —g. Benenereme Dmepexoaa
SNCKTPOHOB MACCA MAACTHHKH A VMeHBINHJIACh, & Macca OJa-
CTHHKY'B yBenuunnach Ha Am = Nm,, THe m, — Macca 3JeKTDO-
Ha. Iocxonsry g = Ne, rae e — modyav sapsda srexmpora, io-
myuaeM Am = gm,/e. laxke coBpeMeHHEIMY METOASMM HIMEPHTH
CTONb MANOE HSMEHeHHe MACCH MJIACTHHKHM HEROAMOMKHO.

2213. Hoxaxpre ¢ NOMOIbI0 CXeMATHYECKHX DHCYHKOB, KAK pac-
[IOIATAETCA SADAZK HA 3apsXKeHHBIX IPOBOJAMIMX I[Iape H
Kouyce. BueltiHee sAeKTPUYECKOE IONE OTCYTCTBYET.

Pewenue. Becn 3apaf pacmoJaraeTcd HA IIOBeDXHOCTH HPOBOIHH-
ra. Ilo noBepxHOCTH INAP& OF paclpefeadeTcs PABHOMEDHO, 4 HO
NOBEPXHOCTH XKOHYca — HepaBHoMepHO (¢M. pHe. a, §). Ilostomy
caMoe CHJIBHOE JIEKTPHHECKOe NOJE V SeplLHB. KOHyca, TAe Ha
eAMAUNY IIOIAAN NPUXOZUTCH GORBITHIL 3apAX,
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22.14. Kax usBecTHO, OJHOMMEHHEIE 3apANbLI OTTAIKHBAIOTCA. A MO-
TYT JU JIBA OJHOMMEHHO 3aps’KEeHHBIX Tela Npumsizueamuves

Apyr K apyry?

Aa, moryT. Pewenue. 3pdexT nepepacnpejeieHnd 3apAL0B MOMKeT
IPUBECTH K NPHTAKEHUIO OAHOMMEHHO 3apSMKeHHBIX Te: «OamK-
HAf» CTOPOHA OAHOIO M3 HUX MOJKeT M3MEHWTh 3HAK 3apAna (cm.
pucyHoK). IlpursikeHne MeHBIIEro 1o MOAYJIO, HO OiHIKe pacro-
JIOJKEHHOTO 3apsAfa <«IIePecHJINT» OTTAJKHBaHHE DOJIBIIEro 1o Mo-
oyJ0, HO OoJiee mAJIEKOro 3apAna. Taxkoe BO3MOIKHO, €CIH TeJa
HaXOAATCA JOCTATOYHO OJM3KO APYr K APYTY M 3apsAj OAHOrO u3
HHUX BO MHOT'O pa3 NPEeBHIIIAET 3apsaj APYToro.

22.15. Moxer i1 TeJsI0 IPH 3a3eMJICHHU npuodpecmu dJIeKTPHYeCKUN
sapsaj?

[a, ecnu Teno nposogsaulee U HaxoguTCH BO BHELUHEM 3NEKTPHUYECKOM

none. Peutenue. 70 ToJie BBI3BIBAET pasjiejieHHe 3apAna (CM. pH-

cyHoK). Ha pucyHKe IpOBOJ 3a3eMJIEHMs HAMEDPEHHO YTOJIEH MU

[I0OKA3aHO HANpaBJeHHe IepeMeleHusa CBOOOAHBIX AJeKTPOHOB.

ONTMMIMTUALHBIE 3A0AYU

0-72. HmeroTcss ABa MaJeHbBKHX METAJIIHMYECKHX MIAPHMKA HA HM30-
aupywimux pyukax. Ogue u3 mapukoB 3apameH. MoixHo
JIU ¢ UX ITOMOIIBI COOGIIUTH JJIEKTPOCKOINY 3ap#Afx, B He-
CKOJIBKO pa3 NpPeBBINIAINIWI 3apAs mapuka?
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Aa, MoxHO. Pewenne, CnenyeT nofHeCTN He3gpsMeHHEIH mapnx B
K 3apsKeHHOMY MIAPHKY A (Mmapukn He HZOJKHET KaCATBCA ADYT
Ipyra), TPUKOCHYTRCH K MAapuKy B pyxoi#t u mocixe aToro yAaiwThb
HIADHKH IpPYT OT Apyra. B pesyipTare pasfieeHms 3apdajos ing-
puk B npuoGperer sapag. Ecau Tenmepb KocHYThes IEapukoM B smyr-
peHHeH NOBEPXHOCTH MeTALTWYECKOH cdepsbl aNexkTpocKoma, TO 8ech
sapapx maprra B mepeiiier Ha aieRTPOCKOIN. ITY NRONEAYDY MOMKHO
TOBTORSATE MHOTOKPDATHO, B De3yNIbTaTe YerQ SIEKTPOCKOI mpuobperer
GOMBLIIOHA 3APAN, & 3aPHN IIADHIKa A OCTAHETCA HeH3MEHHBIM.

O-73. Hronkxa, BMcAIIAS HA HHUTH, NPHTATHBAETCA K 34PRKeHHOMH
sboHETORBOH mamouke. Ilouqmy Ta e Wroaxa, Fexxamad Ha
BOAE, OTTATKMBRETCHA OT 3apAKeHAOH 3060HHUTOBOK mamouknu?

Pewennue, Boma, DpUTATHBAACE K 3apmXeHHoH »60HHTOBOR 11a-
MOUKe, ODPABYET «TOPHY#», €O CKJOHA KOTOPOH W ¢'he3:KAET UTOAKA,

0-74. Ha wmsonupywniell NORCTABKE YKPEIJICH CTEDPIKEHDb, HA KOTO-
POM HaXOIWTCH BAPAMEHHBIH IDAPHE, HAKDEITHIE OIPOKH-
HYTHIM BBEDPX AHOM MEeTAANHYECKHM IIHIHHIPOM TaK, YTO
MAPHK HaXOMMTCA B UeHTpe HHAWHADA, MomHac OM onpege-
JNTE SHAK BAPSAJA IMAPHEA, HE CHAMAS OUIAHHADA M HE Ka-
cafce ero?

MoHO. Pewenne. Ha B_nyTpenueﬁ TOBEPXHOCTH LMJIVHEDA HAKAI-
JUBACTCH 3IAPAN, TMPOTHBONOAQMKHHE IO 3HAKY 3apsAfga LIapHka,
NO3TOMY BHEIIHEAS MOBEPXHOCTL THJIWHADA OyaeT MMeTh TAKOH e
sapafx, Kax M mapuK. Jna onpefeneHns sHaAKa sapAfs I[IapHKa
JOCTATOYHO HAIIEKTPH3OBATH 3&DANOM H3BECTHOIG 3HAKA, HANDH-
Mep JerKyui npoOrOBEI# INADHK, HOABEILIeHHEIR HA IHENKOBOMH HH-
. IIpuban:xaa ero K OWJAHHADY M HaOMIOZAA B3aMMOAeHCTBHE
MeR Oy HHUMM, Jerko OnpefelHTh 3IHAK 3apdAfa IIAPWEZ, HAXONA-
Ierocd BHYTDH IMUJANHADA.

0-75. B xaxkom cnyuae HeGOMBLIOH M Jerkuit JMCTOYEK HeIapSMeH-
HOM (oNEry HAaUHeT IXBHIaThCA (CKONMB3NTL) K BapAMeHHOH
maJouKke ¢ GOJNBIIOIC PacCTOAHHA! eClH OH JEKHT HA CYXOM
CTeKJIe WK HAXOAUTCA HA enesHoM micTe? OTeer obocHyiiTe,
(TpeEuMe NpM ABHKEHHM JHUCTOUKA TI0 CTEKJY M JHele3y IpH-
MHTE OOMHAKOBRIM, 8 KeJIe3HRIH JIHCT 3a3eMJIeHHEIM).

B cny4ae, koraa donbra NexuT Ha 333eMNeHHOM XenesHoM NWUcTe,
Peuwentue. dnexTpuyeckoe I10je¢ 3apAKeHHON NMAMOYKH BLI3BIBAET
pepepacupelieNieHye 3APHI0B, HAXOKAMUXCHA B MeTANTHIECKOH
doapre: Ha GAMKHEM K NAJOYKe KOHIE B QOABTe CO3AAETCH M365HE-
TOK SAPAZOB, IPOTABOLOJOMHEIX IO 3HAKY SapANy OAJA0YKH, HA
AanbHeM — H36LITOK 3apAZOB TOrO JKe ZHAKA.
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Ecam ke (osbra JIeKHUT Ha 3a3eMJIEHHOM JKeJIe3HOM JIMCTE, TO
OTTAJIKMBAIOIHECA OT MAaJOYKH OJHOMMEHHBIe 3apAibl YXONAT B
s3eMa0. B 9TOM ciiydyae NPUTAKEHUI0 DAa3SHOMMEHHBIX 3apsajoB Ila-
JIOUKH U (posibru OyJeT NPOTHBOAEHCTBOBATH TOJIBKO CHJIA TPEHUHA
MOKOSA (IIPH OYeHb JIETKOM JIMCTOYKe (DONbI'M OHA He3HAYUTEJIbHA).

Ecnm e (osbra JeHUT Ha CTEKJe, TO Paspdaaka YAaJeHHOro oT
HaJ04YKM KOHIA (DOJIBTH He TPOM30HIEeT M IPUTAKEHHIO ee K Ia-
JIOUKe, KpOoMe CHJIbI TpeHHs, OyAyT IIPOTHBOAEHCTBOBATE eIle Hu
OTTAJIKMBAHME OJHOMMEHHBIX 3apsAI0B.

23. 9JIEKTPHYECKHU TOK. CUJIA TOKA,
HANIPASKEHHUE, COITPOTUBJIEHHUE

23.1. KaxoBo HagHaueHHe MCTOYHHMKA TOKA B JJIEKTPUYECKOH Iieru?
MoKHO M CKAa3aTh, YTO OH CO3JAeT 3apfAbl Ha moJrocax?

Pewenue. UcTouHMK TOKA He CO3JAaeT DJJIEKTPHYECKHEe 3apsbl.
BHYTpH MCTOYHHMKA HA 3apsKeHHbIe YACTHUIBI JEHCTBYIOT CHJIHI,
KOTOpBIE pa3densiom PpPasHOMMEHHBIE 3apAabl, IIPeojosieBas HX
JeKTPHYECKOe INPUTHAMKEHHe: Ha OJHOM IOJII0OCe BO3HHKAaeT M30bI-
TOK IOJIOMKUTEJbHBIX 3apAf0B, a Ha APYroM — MH36BITOK OTpHIA-
TeJBLHEIX. OTH 3apAibl CO3JAIOT IJEKTPHUYEcKOoe IIoJjie, KOTOpoe U
BBI3BIBAET YIIOPANOUEHHOE [BMIKEHUEe 3aDPAKEeHHBIX YacTHUI[ B LemH.

23.2. Bo Bceil M menu 2JeKTPUYECKHH TOK TedeT OT IOJIOMKH-
TEJILHOI'0 K OTPULATEIBHOMY IIOJIIOCY MCTOYHHKA TOKA?

HeT. Vkasanue. BHyTpH MCTOYHMKA TOK TEYET OT OTPUIATEILHOIrO
nojooca K IOJNOMKUTEJBHOMY HOJIOCY (CM. PHUCYHOK H IpeIbIAy-
VIO 33]1a4y).

UCMOYHUK

23.3. llBukyTcs JiM 3apsKeHHbIe YACTUILI B MPOBOJHHMKE, KOra
0 HEeMYy He HIeT TOK?

Pewenue. B orcyTcTBHE 3JEKTPUYECKOI0 TOKA 3apsiKeHHBIE 4Yac-

TUIBl (3JI€KTPOHBI, MOHBI) ABUIKYTCH, HO Oecmopsgouno. [Ipu ra-

KOM JBM)KEHHU He IIPOUCXOANUT MepeHOoCca 3apsaja u3 OQHOH obiac-
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TH NPOBOAHHMKA B Apyryio. ToK BOZHMKAaeT, KOTJa ABHXKEHUE CBO-
OOMHBIX BapSAKEHHBIX YACTHI[ CTAHOBUTCA YIOPAAOYEHHBIM. ITO
IIPOMCXOAUT, HAIIPUMEDP, IOJ AeHCTBHEM 3JeKTPUYECKOTro I10JId.

234. [lse pasHOPOJHBIE METAJIMYECKHE ILIACTHHKH, ONYIIEHHEIE
B BOJHBIM PACTBOP COJIH, LEJIOYM MJIM KHCJIOTHI, Beerjga obpa-
3YIOT TalbBaHMYECKUH 21eMeHT. MOXKHO JM HOJYYHUTh Tajb-
BAHUUYECKUI DJIEMEHT U3 [ABYX OAMHAKOBBIX METANIHYECKHUX
IIACTHHOK, HO IOTPYsKeHHBIX B PasjM4Hble PACTBOPKI?

MoxHo. Pewenue. Ha nuO cocyjna M3 HM30JAINMOHHOIO MaTepHaia
HY’KHO MOMECTHTh METAJIMYECKYIO IIJIACTHHKY C NPUIASHHBIM K
Hell W30JMPOBAHHBIM NpoBoAHWKOM. Cocy/i YacTUYHO 3aMOJHUTH
KPEIIKMM BOAHBIM DpAacTBOPOM KakKoH-inbo cOMM HMIM KHCJIOTHI.
IloBepx sTOro pacTBOpa HAJHUTh PACTBOP IIEJ0YHM, B KOTOPBIH I10-
TPY3UTH BTOPYIO IJIACTUHKY, NPEABAPDUTENBHO NPHUIAAE K Hell Ta-
KOl e MPOBOJHMK, KAK ¥ K HHUKHel IJIacTUHKe.

23.5. Opma M3 KJaBHUIIell BBIKJIIOYATEJHA I103BOJSAET BKJIIOYATHL U
BBIKJIIOYATH TPH JaMOkl B JIOCTDe, a Apyrag KJaBHIIa —
eme aBe JaMmnel. Hapucyiite cxemy Ien#, ecjHd HM3BECTHO,
YTO IEeperopaHye ONHOM M3 JIAMI He NPHBOJUT K OTKJIOUE-
HUIO OCTAJNIBHBIX; K JIIOCTPe HOABEeIeHEI TPH IIPOBOJA.

Pemergue. CM. pHCYHOK.

23.6. Kar cieayeT BKJIIYHATH B I[eIb aMIepMeETp, 4TOObI H3Me-
PUTH CHJIY TOKa dYepesd JaMIIOUKy — IIOCJAeJOBATeNbHO C
JaMIOYKO¥M wmiaum napaiiensHOo? Hapueyitte coorBercTByIO-
myw cxemy. KakuM goJikHO OBITH COIIPOTHBJIEHHE aMIlep-
MeTpa 0 CPABHEHHIO C CONMPOTHBJIEHUEM JIAMIIOUKH ?

Pewenue. AMunepMeTp AOJKEH IMOKA3LIBATL CHUIY TOKA, TEKyIe-
ro yepes Jsamnouxy. IlosToMy amiepMerp HYMXHO HOJKJIIOYUTH
nociedosamenbHo K JAMIOYKe: TOrJa Yyepesd aMIepMeTp M JiaM-
oYKy OyaeT UATH OOHUH W TOT Ke TOK. UYTobbl HampsiKeHHe Ha
JaMIIOUKe He M3MEHMJIOCh 3aMEeTHO H3-3a HOAKJIIYEeHUS aMIep-
MeTpa, HAIpPAMKeHHMEe Ha caMOM aMIepMeTpe HOJKHO OBITh Ma-
JABIM. DTO YCIOBHME BBINOJHSAETCH, €CJAM CONPOTHBIEHHE aMIep-
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MEeTPa MAJ0 IO CPABEHEHHIO C CONMDOTHEBAeHHWEM JIaMIQUYKHM. 3ame-
THM, YTO H3-38 MAJOr0 COHPOTHBISHUS aMIepMeTDa erc OIacHO
BRJIKOUATE B Helb Oea3 HArpyakyu (JaMIILl, pesMcTopa M T. M.} —
Yepes Hero ModjeT CIMIIKOM OOJBMIOH TOK, KOTOPHIA MOMKET BH-
BECTH U3 cTpos mpubop.

23.7. Kax ciegyeT BKIIOUYHTL B IeOh BOALTMETD, YTOOK! M3MEDHTH
HAOpAYMeHHe HA JIAMIOOYKe — IIOCHEZOBATENARHO € J&MIIOY-
Koil mnu mapanneasro? HapucyiiTe COOTBETCTEYIOIMYIO CX&-
My. Kagum JomxHo GRITh CONPOTMEJEHHE BOJABTMETDA IO
CPaBHEHUIO ¢ CONPOTHBICHHEM JaMmouru?

Pewrenue, BonbTMETD AO/GKEH [OKASLIBATL HANDSIKEHHE HA JAdM-
nouxe, flosToMy ero cieiyeT HOZKAUMTE K JAMIOYKE REPAR-
AEAbHO: TOTAA HA JIAMNOOYKE ¥ BOJBTMETDe OVAET ONHO H TO e
HanpsxeHdne, UTobrI cuia TOKA Wepes JAaMNOOUKY HE HIMEHMIRCH
GAMETHO H3-38 IOIKIIOYEHMS BOJABTMETDA, uepe3 BOJBTMETD HOM-
sAten uaTH manetit Tok. iA STOTO CONPOTMBIEHHE BOJLTMETDA
JOMMHO ORITE HAMHEOTC GOJBIIE CONPOTHBASHHA JIAMIOOYKH.

23.8. Kaxoro compoTmsieHMe eJesHo# Tpybum maunHoit [ = 3 M,
ecll BEYTPeHHMI AvaMeTp TpyOKH d = 8 oM, a TOJIIHHA ee
cTeHOK @ = 1 mMm?

3 mOM. Vraaanuwe. ConporuBrnenne TpySkm R = pl/S, roe p —
YAeNBHOE COINPOTHBISHHE jKenesa, a S — IJI0IEASE NOIepeyYHOro
cedeHHA TPYOKH, T. e, MJAOIIAAEL KOJBLA C BHYTDEHHUM JHAMET-
pom d ¥ BHemHNM AmaMerpoMm d + Za.

239, Onmmmre 2-3 cnocofa mamepeHNs ZAMHLL KYCKA MEIHOE npo-
BOJIOKH, CIIYTAHHOrO B MOTOK. IpoBomoxa M3OAMPOBAHA TOH-
KAM ¢JaoeM Jaxa. PacyTars MOTOK CAOMCHO; KOHIEI [IPOBOJIO-
KN HaxogaTcA BHe MOTKA. Kakme npubopel Bam noTpebyrores?

Yrazanue. 1. Hamorap 20-30 BMTKOB NpPOBONOKM HA KapaHZAaIl,
MOMHO HSMEPHTH AUaMeTp d IIPOBONOKH. I[IOAKAIOUABIINCE K
HKOHIAM ODDOBOJGKH, MOXHO HAMEeDHTE eg CONPOTHBJAEHHAS R.

2. C HOMOHIEI) BeCOB MOMHO OIDedeIMThE MACCY M IOPOBOJMOKH.
3Haa xwob6e gBe U3 Tpex BegudHH d, R, m, MOMHO EHYNCAHTH
AAVHY KYCKE TPOBOJIOKH.

23.10. Conporuenenne Mepuoil mpoBoaokH R = 1 OwMm, ee macea
m = 1 gr. Karosa gnuna ! npoeosork? Ilnouians S ee no-
TIepeyHOTO CeYeHNA?

I=81,3m, 5=1,38 MM>.  Pemenue. BocnoasayeMcsa  GoOpMyAMY

R=pl/§ u m=dV =dilS. 3aecy p — yneJbHoe COOPOTUBIEHUE
MegH, d — ee IJIOTHOCThE. JTH GopMyanl o0pasyloT CHCTeMY H3
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ABYX YpaBHEHHIl ¢ IByMA HEM3BECTHHIMH. [IepEMHOXHE IOYJIEHHO

2 ’Rm
oba ypaBHeHHs, Haiijem [ = 7; paszielJiB BTOPOEe ypaBHeHHEe
P

> mp
IIOYJIEHHO HAa IIepBoe, HaijgeM S = }?BE

23.11. Yepes samMny HaraIWBaHUA NPOXOAUT TOK cuioit 0,8 A.
CKOJIBKO CBODOAHBIX 3JIEKTPOHOB IPOXOAHUT Yepe3 moleped-
HOe cedyeHHe BOJIOCKA jJaMmnsl B 1 ¢?
q M It il 098 E 1

5'1018. Pewenue. n=‘(—1'——q W=5'1018.

23.12. MomycTuMBIA TOK IJis MB0JUPOBAHHOTO MEIHOrO IIPOBOJA
IJIOMIA/bI0 TIONEePeYHOro cedeHus 1 MM® TPH IIPOAOJIKHU-
TeJbpHOM pabote paBeH 11 A. CKoJIBKO METpPOB TaKOH IIpo-
BOJIOKM MOXHO BKJIIOYHTE B CeTh ¢ Hanps:xeHuem 110 B?

U
590 M. Pewenue. U3 “zaxkona Owma R=7. ¢ Jpyroi CTOPOHBI

R = i CaepoBaTesibHO E = i oTKyza [ =—
p S. ¥ 2 I p S ? y pI -
B mm®

IIpoBepka eAMHUI, N3MepeHUs Jaer: [l]= ————=wm

OM - MM

L Y

M

Biticheunay perid 0ol 4 goq (m).

24. PACYET 9JEKTPHUYECKHUX IIEIIEA

241, VyacToK ILENM COCTOMT M3 ABYX IOCJENOBATENBHO COEIH-
HEHHBIX DPEe3HCTOPOB, CONPOTHBIEeHHA KOTOpPHIX R, = 50 Om
u R, = 70 Om. Hanpsoxenune Ha yuactke nenu U = 60 B.
Hajizure cuny toxka B menu I m Hanps:xenusa U, u U, Ha
KamOooM H3 PE3UCTOPOB.

0,5 A, 25 B, 35 B. Pewenue. IlosHOe CONMPOTHBIEHNE YUACTKA IIEIIH

R =R, + Ry; R= 120 Om. Cuna toka B nenu I = U/R. Cuna

TOKAa uepes3 Kas/Jblil U3 pe3aucTopoB Takas jxe. HanpsxeHue Ha

nepsom pesucrope U, = IR,, Ha BTOpoM U, = IR, (M0oXHO Hail-

T U, u u3 popmyawr U = U, + U,).
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24.2. Tpu pesucropa c conporupieHusamu 10, 15 u 30 Om coenune-
HbI napaytenbHo. KakoBo comporusienue menu? Kakosa cuia
TOKA B Ka)X/IOM W3 PE3MCTOPOB M 001as CHJIA TOKa B IeIH,
€CJIM K el NPUJIoKeHo Hanpsxenue 36 B?

50m, 36 A, 24A, 1,2A, 7,2A. Vraszanue. O61mas cuiga ToKa B
nenu I =1, + I, + I;, a conporuBnenue nenn R = U/I. Conpo-
THBJEHHE I MOKHO HaHTH M APYIHUM ciocoboM, BOCIIOJIB3O-

L | 1 1 1
BaBmuChH GopMyaon — =—+—+—

R R R, R

243. B xope nabopaTopHoii paboThl VYEHHMK co0pas Ielb Helpa-
BHJIBHO, IIOMEHAB MeCTaAMH aMIlepMeTp B BOJIBTMETP. By,I[ET
Ju B cofpaHHON Iienu roperb Jamiouxka? YTo NOKaXKyT IIPH-
oopei? Kaxkoit mpubop mMoskeT BRIMTH U3 cTpos?

7o SR

Peuienue. B peaynpraTe OMIHOKHA MOMKET MONVIUTHCA OJHA M3 ABYX
menei, cxeMbl KOTOPBIX IIOKas3aHbl HA puc. @, 6. B ciayuae a Ha-
HpﬂHCEHHe Ha BOJBTMETpe NPpaKTHYeCKH CcOoBIagaeT ¢ IIOJIHBIM Ha-
NIpAMXKEeHWeM Ha yJacTKe IelM, a HanpdKeHWe Ha JaMIIOYKe IIpak-
THYECKH paBHO HyJ0. IT0oaTOMY BOJBTMETD IOKA3BLIBAET HANIPAMKE-
HHEe B IIenMH, HO TOK B IIeNIH HACTOJHKO MAaJ, 4TO JJAMIIOYKA HE TI0-
PHUT ¥ IOKa3aHHe aMIlepMeTpa NpaKTHYecKH paBHO HyJ0. B cayuae
0 TpaKTHYECKH Bech TOK HJeT Jepesd aMiepMmerp (IpH IapaJielb-
HOM COeJHHeHHMH CHJIa TOKa B BeTBH IIellH Oﬁpa’[‘HO IponopImHuo-
HAJIBHA COIPOTHMBJIEHHIO 3TOW BeTBHW). JlamMmouxka He TOPUT; BOJIBT-
MeTp MOKAas3bIBAeT Halps)KeHHe, paBHoe HyJ0., Ecium aMmnepmerp
BBIHZIET M3 CTPOSA M Ha €ro MecTe B I[e¥ BO3HUKHET DasphbIB, TO
BOJIETMETD OyAeT NIOKAa3bhIiBATh HAUDSIKEHHWE B IENH, HO JaMIIOYKa
TAK U He 3aropuTcs.

244. Yernipe OJMHAKOBBIE JIAMIILI COEJIMHEHBLI, KAK IOKAa3aHO HAa
PUCYHKE, M IOJKIIYEHb K HCTOYHHKY IIOCTOAHHOIO HAa-
npssxernsa. Kak usMeHMTCH HAKaJ KasKIoH M3 JIaMIl, ecsiu
Jamna 4 neperopuT? 3aBHCHMOCTH COIIPOTHBJIEHHS JIAMII OT
HaKaJjia He yYuThIBaiTe.




Peuwenue. Ileperopanue namnsl 4 1pHUBeJeT K YBEJHUYEHHIO COIIPO-
TuBJeHuda Ienu. CiemoBaTelbHO, IIOJHAS CHJIA TOKA B IeNH
ymenbiiuTea. IlosroMy ymeHbIIaTcsa Haxkan jgaMnbl 1 M Hampske-
Hue Ha Heil. [lockonbKYy 00wee HANPAXKEHUE B LU He U3MeHAET-
cA, YBeJIHYMTCA HalpAMeHHe Ha y4YacTKe ¢ IIapajjeJIbHBIM COoelu-
HEHHeM JiaM. 3HAUMUT, HAKaJ JaMn 2 U 3 yBeJUIUTCH.

245. HailizuTe cHIy TOKA B KAXKAOM M3 DE3UCTOPOB (CM. pHCY-
HOK), ECJIM COIPOTHUBJIEHWE KAMIOr0 W3 IJTHUX PpPEe3ucTo-
pos 60 Om, a Hanps)KeHHe ucTouHNKA Toka U = 18 B.

!1 =0,2A, fg:!:;:o,‘l A

Pewenue. Ilpexyie Bcero, onpeaeinmM, 2

KaKOBbl THIIBI COEJIHMHEHHH pPesucro- TR, " ey q

poB B paHHOH menu. I[ia aroro mepe-  0— 3 —{ 1o
pucyeM HCXOAHYIO cxemy (Hapucyem T e O

axeusdnenmuyto cxemy). MuICIeHHO

3aMEeHMM IIPOBOJA YIPYIMMU <«HUTAMHU» M pACTSAHEM I[ellb, «B3fAB-
HIMCh» 34 MOJIOCA MCTOYHHMKA TOKA (CM. PUCYHOK); peobpasysi Lelb,
HeJIb3sl pas3pbléame IIPOBOJA, IO KOTOPBIM MJET TOK, U COeQUHAMDb
MX B HOBBIX ya3jax. Teilepp HeTpPyJHO HAWTH CONPOTHBJIEHWE IIEIH:
R =R, + Ry; = 90 (Om). CnepoBarensHo, I, = =U/R, I, =I;=1/2.

24,6. KaxoBo comporusieHue nenu (CM. PHCYHOK) IPU Pa3OMKHYTOM
u 3amMkHyTOM Kiaove? R, = R, = 600 Om, R, = R; = 1,8 kOm.

1 2
3 4
1,2 kOm, 0,9 kKOM. Vrazanue. Ha pucynxe 1 2

IIpUBEeJeHa OHSKBHBAJIEHTHAA cXeMa el
OpH 3aMEKHYTOM KJIIOYE.
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24.7. W3 omuHakKoBEIX peamcTopoB mo 10 Om Tpebyercs cocTaBHUTh
nens conporuBiaernemM 6 Om. Kakoe HauMmeHblUlee KOTUUYECTBO
pesucTopoB AiIsa aToro nmorpedbyerca? Haueprure cxemy mermu.

Vrazanue. Yernsipe peaucropa (cM. PUCYHOK). -

248. Kaxwue CONPOTHUBJIEHUSI MOYKHO IIOJYYUTh, HCIOJNB3YA He
foJiee YeThIpeX pes3ucTopoB ¢ comporuBiaenuem 24 kOm? Ha-
YEPTUTE CXEMBbI COOTBETCTBYIOIIMX COEIMHEHMN.

Pewernue. Bcero MOKHO TOJYYUTH 15 3HAUEHWI COIPOTHBIECHHA.

Ha pucyHKe mokasaHbl coOeIMHEHHS deThIpex pesucropoB. Compo-

TuBiaeaus 8 kOm, 12 xOm, 16 kOm, 24 xOm, 36 xkOm, 48 xOwm,

72 xOM MOXKHO TOJYUUTH, UCIIONB3Ys He Gojiee TPEX Pe3UCTOPOB.

96 kKOMm
g o — -
6 KOm 32 kOMm

-CI-EIS'L HxOns
—E— 9.6 kOm 'E]' 14.4 xOm
AN i | RS

18 kOm

24.9. OmpegesuTe MOJHOE CONPOTHBJIEHWE MOKA3AHHOW HA PHCYH-
Ke menwu, ecim R, = R, = R, = R, = 3 Om; R; = 20 Om; Ry =
= 24 Om. Onpegenure CHIy TOKA, MAYIIEr0O 4epes3 KayKAbIN
pesucTop, ecqu K IenH MpUIoskeHo Hanpsxenue U = 36 B.

R=180M; k=h=2A, h=12A, I =I5 =l = 0,8 A. Pewwenue. IIpex-
Ie Bcero, HeoGXOAMMO OIpEJeNUTh THUIIBI COeIWHEHWH De3UCTOPOB B
nenu. Pesucropsl R, R;, R; coeiMHeHBb! IOCJEJ0BATENIbHO, IO3TO-
My Ry = R, + Ry + R; = 30 Om. Peaucrop R; NOAKJIIOYEH Hapad-

‘R
JenbHO K Ry, moaTOMY Ryyp =B Rie =12 (Om). Pesucropsl
R3 + R45ﬁ
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R, u R, nmoaxnioyeHsl X Ry HOCHSN0BATENBHO, [LOITOMY HOJHOE
compoTuraenye nenu B = B, + R, + Ry = 18 Om.

u
ITonHaa cHNa TOKA B TENH COTMACHO 3aKoHY Oma [ ¢E= 2A.

ITockonsky pesucTopnl B, 1 R, CTOAT B HepasBeTBICHHON 4acTy Ieny,
gepes HUX HaeT Beck Tok: I, = I, = 2 A, Ha yuacrke xe By — Ry
TOK PazBeTBJAAETCS (CHJS TOK& B KAMTON M3 mApanne’bHBIX BeTBeit
offparro OPOLGPUUOHANLHA CONPOTHRIeHuI0 aroft Bersu). Jlna Ha-
XOMAEHUA TOKOB B PA3MITYHAIX BETBAX MOMHO COCTABHTE COOTBETCT-
BYIILYIO OTRPOTOPUMIC. Moo NOCTYIIMTL M MHade: HAHTH Hanpsxie-
HHe Ha MAPANIENBHOM YIACTKE ]:LEII‘H U,=1 R, =24 (B). Toraa,
coryacHo saxomy Oma, I, =$ =12(A); L=l =1 =& =0,8 (A).
R Riss
Kak 1 caegosano oxunare, I, + I, = 1.

ONIUMIMTUALHBIE 3A0AYH

0-76. Kax Mox#HO HaiiTH HeHM3BECTHOE COTPOTHUBJIEHHE DEIHCTOPA €
noMOINBIC OaTapefiky, aMIepMeTpa M pPesHCTOpPa C H3BecT-
HBIM conpoTHBIeHHeM R? CompoTHBJIeHHe AMOEDMeTDA CUH-
TRYETEe OUeHBb MAJBIM.

Pewenue. MoxEO coeguanTs ofa DESHCTOpPA MApPaJIeAbHO ¥ IIOJA-
KJOYATE ¥ OaTapelike., BRIWOUAA AMIOepMeTp OOOYEPETHO B KAMK-
ZVIO B3 IBYX IADAJUICNBHEIX BeTBEM, HaMepsen CHiy Toka I uepes
PESHCTOP ¢ M3BeCTHHIM CONPOTHBJAeHMeM R W cuay Toxa I, uepea
Pe3sHCTOD ¢ HEM3BEeCTHRIM compoTHBiaeHmeM R,. Ilockombky Ha-
npAXKeHHe Ha o6eMx BeTEAX HNeNH OAWBAKOBO, CHJIA TOKA E BETBU
ofparHo . HPOMOPHMOHANLHEAE  CONPOTMBJEHMI BTOH  BETBH:
I/I, = R,/R. Orciopa™ R, = IR/R,.

0-77. Bsiiiger au M3 CTpoA aMIepMeTp, ecaAn ero no ommnbke
BKJAIOUAT B I[€Nh TAK, KaK OOKA3AHO HA DHCYEKe?

Lo

R

" Yaoro NpedfaraloT NOCUePeNe MOAKIIONATE KAKAKYN H3 DesucTOpOB MOCABAOBA-
TEABHC ¢ ammepMerpoM K Garapelixe H zajee NoAL30OBaATLEA Tol e nponopuued.,
Takoli coocol MOXET OXASATRCA OMeHL HETOUHHIM: peanvHas Oatapelika me RBAf-
eTCA UASANBHRIM HNCTOUEWKOM HATIDAMEHHSA, T. £. HANDSDKEHAS Be Al sasHcuT Or
COTIDOTUBIEHUE MOAKNIOUERHOTD DRIMCTODA (+HATDYyaKH#). 210 ocoliemno zamerso,
HKOTAf CONPOTHRASHAE OZHOTO K3 DE3HCTOPOB HE NPEBHIINAET HECKOABKHX OM.
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Pewenue. IlockONBKY CONPOTHBIIEHHE aM-
nmepMeTrTpa HaMHOT'0 MeHbIe COIIPOTHBJIEHHA

pesucropa, NpPaKTHYECKH Bech TOK IIOHJET R

yepes ammepMmerp. Byaer sim mpu sToM TmO-

BpesKeH aMIepMeTp, 3aBUCHT OT TOro, KaKoBa “‘I'—l:"
-

He Noka3anHas Ha PUCYHKe 4acTh menu. Pac-

CMOTPHMM CJIy4Yail, Korjla B IIeNU MMeeTcs elle OJWH Pe3ucTop Co-
MIPOTHUBJIEHUEM I' ¥ MCTOYHHK IOCTOSAHHOIO HANPAMKEeHHs (cM. pH-
cynok). Ecnu, Hanpumep, CONPOTHBJIEHHE I' HAMHOTO 00JbIle,
yem R, To ommbo4HOe BKJIOUEHHE aMIlepMeTpa NPAKTHUYEeCKH He
M3MEHHUT OOINEro CONPOTHBJIEHUS IEMM W CUJIBI TOKa B Heil. I[lo-
PTOMY IOKAa3aHWe amiepmerpa OyJer IOYTH TAKUM ’Ke, KaK IIpH
NPaBUJILHOM BKJIOYeHuK. ECIM ’Ke CONpPOTUBJIEHHWE I' HAMHOTO
MeHbIIe, 4eM R, To ofIlee CONPOTHUBJIEHHE MENH Pe3KO yMeHb-
LIUTCS, CHJIA TOKA Uepe3 aMIIepMeTp CTaHeT OYeHb OOJILIIOM, UTO
MO2KeT ITPUBECTH K BBIXOJAY amIlepMeTpa M3 CTPOA.

0-78. Bam HeoGXOAUMO M3MEDPUTH KAK MONCHO MOYHEe COIPOTHBIIE-
Hue R pesucropa ¢ IOMOIIBLI0 aMIIePMETPa COIPOTHBJIEHHEM
HECKOJIbKO OMOB M BOJIBTMETPA COIPOTHBJIEHMEM HECKOJBKO
kwioomoB. Kakyro us aByX cxem (cMm. puc. a, 6) BbI Boibepere,

. ecJIM BaM HM3BECTHO, 4YTO 3Ha4YeHWe R cocraBifer: 1) HECKOIBKO
OMOB; 2) HECKOJIBKO JECATKOB OMOB; 3) HECKOJIBKO KUJIOOMOB?

5lo- L=l

Pewenue. ConpoTuBienue BeIUMcasgerca mno dopmyae R = U/I,
rae U u I — NOKABaHUSA COOTBETCTBEHHO BOJBTMETpA M amiep-
meTpa. O603HAYMM CONPOTMBJIIEHHS BOJIBTMETpPA M aMmepMmerpa Ry
n R,. Ilosyuensoe sHauyeHue R He MoKeT ObITH TOYHBIM II0 Clie-
AVIOIIMM TIPUYWHAM: &) B CXEeMe a aMIepDMeTp HM3MepseT He CUJLY
TOKA 4Yepe3 pPes’CTOp, & CYMMAPHYIO CHIY TOKA Yepes PesyuicTop |

o
BOJIBTMETP, T. e. [ = §+—, OTKYAA

r

/P g s 11

— =t (1)

I R ;
6) B cxeme 6 BonbTMETD WM3MepseT He HalpPAKeHHe Ha PEe3UcTO-
pe, a cyMMapHoe HANPAMKeHWe Ha Pe3ucTope M aMIepMeTpe, T. €.
U=1IR+ IR,, oTkyzna

U

T=R+R,. (2)
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Ecau 61 BeIMOJNHANOCH yeaoBue Ry, < R < Ry, TO BTOPBIMHM CJIa-
raeMbIMH B mpaBbiX YacTax dopmya (1) m (2) moxuo 6b1710 GBI
npenedpeun, 1 00e 91U dopmyJibl NpuHIN 061 Bug R = U/I. B arom
ciay4dae JJid M3MepeHUsdA COIPOTHBJIEHHUA TIOJHJIHCDH ObI 00€e CXeMbl.
Opmnako B cayuyae 1 Henb3da npeHeOpeus BTOPBIM cCJlaraeMbiM B
dopmyie (2), a B ciydae 3 — BTOPBIM caaraeMsiM B dopmyde (1).
CnengoparenpHo, B caydae 1 (A8 udMepeHHs MAaJblX COIIPOTHBIIE-
HUIl) clieflyeT HMCIIOJB30BATH CXeMYy a@; B ciydae e 3 (aas usme-
peHHs DOJBIINX CONMPOTHUBJIEHNH) — cxemy 0. B cayuae 2 Hu odHa
M3 CXeM He II03BOJISeT MOJYYHTH AOCTATOYHO TOYHBIN pesyibTar.
MooxHO, 0lHAKO, IIPOBECTH M3MEpPeHUs 110 o0euM cCXxeMam, a 3aTeM
y4yecThb, UTO M3MepeHHe I10 cXeMe @ JaeT 3aHHUMKeHHBIH peayJbTar,
a mo cxeme 0 — 3aBBIIIEHHBIH. I

0-79. HaiigmrTe CHJIYy TOKa 4eped Kaik-
OB M3 pPEes3sucTopoB (CM. pHCY-
HOK).

Peuwenue, BepxHfIi M HUKHASA BETBU [ENHW OJWHAKOBLI, [eNb
HMeeT TrOPM30HTANbHYI0 OCh cHMMeTpHM. [loaToMy HampaBIeHHUS
ceepxy® 6HU3 W CHU3Y. B6¢PX TIO «IIEPEMBIYKE» MEMKIY BETBAMMU
(pesucropy comporuBieHueMm R) coBepiieHHO paBHOnpasHbI. Cie-
JIOBATEJILHO, TOK 110 «IIePEeMBIYKE» He nomewem W ee MOMKHO U3s-
Amb, PA30PBAB IIelb B 9TOM MECTe, HO He M3MEHHB COIPOTHBIIEHUE
menM ¥ TOKW Yepe3 OcTaJbHBIE pe3ucTopbl. MTak, cuna Toka B
pesuctope R paBHA HYJIIO, a CUJia TOKAa B J1000M M3 YeThIpEX OC-
TanbHBIX pesuctopoB paBHa U/(R; + R,). PaccMorpeHHYIO cxemy
YacTO Ha3hIBAIOT MOCTOBOM.

0-80. KaxoBo compoTuBJeHHe IenH (CM. PHCYHOK) A
Mesxay ToukaMu A w B, ecid cONpoTHBIEHHE
Kaskgoro 3seHa pasHo 2 Om?

3 OM. Vraszanue. Ha pucynke moka-
3aHA SKBUBAJEHTHAsA CXeMa [enu.
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0-81. KaxoBo CODpOTHMRIEHNE LOEOM (CM.
PHCYHOK) Memay Touxamu A u B,
eCJTH COOPOTHEBJICHAE KAMAOTO 3Be-
Ha paBro 90 Om?

D>

\
=

100 OM. ¥razanue. CM. 3KEHBANEHTHYIO
CXeMy HA PHCYVHEKe.

m/

3>

0-82, Kaxope conpoTHBIEHHe DOKA3aH-
HOM HA PHCYHEE NEIH MEeXAY Tod-
Kamr A 1 B? Mespgy ToukaMua A H
C? ConpoTuBIcHHE KaMKAOTQ W3
pesuerepos 1,1 xOm, A

w/

b2

0,6 kOm; 0,8 KOM. ¥xaazanue. CM. puc. ¢ U 6, HA KOTOPEIX IOKA3ZA-

Hbl COOTBETCTBYIOILINE KB BEJNEHTHRIE CXEMEL

h S
by
)

B
e 6
B, By
(-83. HaiiguTe CONpPOTHBICHHE T
NOKEBaHHOH Ha PHCYHKe
nenu, I
. ]
Ry/2  R,/2
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(R + R)/3. ¥rasanue. Ha puc. a noxkazaHa sKBUBAJIEHTHAA CXeMa Ie-
mi. MokHO ZoKasaTk, YTO B MOCTOBOH cxeme (CM. pHc. 0) TOK He HAeT
yepes IEPeMBIMKY (T. e. IepeMbIYKY MOYKHO HBBATH) IPH YCIOBUAN
R,/R, = R./R,. B oTOM city4ae TOBOPAT, YTO MOCT cOAJAHCHPOBAH.

0-84. C mepBoro sraka CTPOAIIETOCS 3[aHUA Ha JBeHAAIATHIHA IpO-
Jo3KeH Kabenb, cocroAmmi u3 32 . J{mibl B HEM M30JMPO-
BAHBI OJHA OT APYroi, IBET M30JasuuM oamHaxoB. Ha mepsom
aTayke KOHIIbI KMJI IIpoHyMepoBaHbl. Kak ¢ momoiibo OaTapeii-
KH, JAMIIOYKHA ¥ HeGOJBIION0 KYCKa ITPOBOJA ONPEeAEIUTH HO-
Mepa KOHIIOB RHJ HA [BEHAJUATOM 9Ta)Ke, MOAHSBIINCHL HA
aToT aTaxk He Gosee 6 pas (T erre He cMOHTHpPOBaH)?

Vrazanue. CoemuanB Mexxay coboil Ha IepBOM 3Tarke KOHIIBI BCEX
JKHJI, KpOMe IepBOi, M MOAKJIOUAs Ha ABEHAAIATOM aTayke ODarapei-
Ky C JIAMIIOUYKOM K KOHIIAM PAsJIHYHBIX JKHJI, JIETKO HAUTH KOHEI
HEepBOH KUJIBLI. 3aTeM, COeQUHASA BHU3Y KOHIILEI «H3BECTHEIX» MK
MOIIAPHO ¢ KOHUAMM «HEHM3BECTHBIX», MOMKHO C Kaj(IbIM IO HBEMOM
Ha JBEHAALATHIN BTAYX YABAMBATH KOJMYECTBO «U3BECTHBIX » HKHJI.

0-85. B mnokasaHHOW Ha pPHCYHKe
Ieny HANpPAXKeHUe MCTOUHHUKA
U = 25 B. Kaxkora cuna TOoKa
B mpoBojgHuKe AB, eciu R, =
=100 Om, R, = R, =40 Om,
R, =5 Om? ConpoTruBieHHEM
TPOBOJOB MOKHO npeHebOpedb.

0,75 A. Pewenue. Hatnpssxenue Ha
IIPOBOJIE PABHO HYJIO, IIO9TOMY BOC-
[I0JIL30BATBECA HENnocpedcmeeHHo 3aKo-
HoM Oma He ygmacrca (OpHILIOCH OBI
nenuTh HyJAL Ha HyIb). Ucmonbayem A,B
9KBHBAJICHTHYIO cXeMy (CM. PHCYHOK),

4yTOOBI HAWTH CHA4Yalla CONPOTHBJIEHHUA

yuacTioB menu (R, = R,/2 = 20 Om, L
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Ry = By + By = 25 OM) 1 cuay TOKA Yepes KaKJbIH H3 PeaucTOpPOB
I, =U/R,=0,2A, I,=U/Ryy,=1A, L=I,=5/2=0,5A).
ITonEas cuna TOKAE B LenoM (CHIA TOKA 4epesd HCTOYHHE)
I'=I,+1I,=1,256 A, Teneps MOXHO BepHYTHCH K UcxodHOL cxe-
Me W DPAcCMOTPeTh TOKH, «BTEKAlOm[He» B TOUKY B M <BHITEKAO-
Liyes M3 Hee: <BTeRaeT» UCKOMELY Tok I.p, a «BeITeralorTs TOK I,
yepea pesucTop 1 M Tox I, depea pesuctop 2. ChneposareltbHO,
Lig=1I+1,=0,75 A, MoXHC DOAYYUTE 2TOT Pe3YALTAT M UHAYE
{paccMaTpuBaA TOUKY A BMecTo TOUKE B): I, =T — I,.

0-86. Vuemux B0 Bpema mafopa- 4
TOpHOH paGoTh cofpan mo- e @
Ke3aAHHYIO HE PHCYHKE Lenb, e
B KOTOpOHi BCe TpH BOJLT-

MeTpa OAWHAKOBRKL (389eM
OH 3T0 Ccpenas, oH oGbsiC-
HUTE He cMor). Hokasanua )
gbyx soabrMerpos U, =2,6B u U, = 2 B. Kakum wmoser
GrTe mokasanue U, TpeThero BoNbTMeTpa?

=45 B wnw s = 0,5 B, Pewenue, CregyeT y4ecTh, YTO TOKA3A-
HYE IIKOABHOTO BOABTMETPA IPAMO NPONOPMHOHAABHO CHJe TOKA,
NPOTEKAKCINET0 9epe3 BOJBTMETD, 3aMeTHM, YTO ECE TPM NpOBOAR,
CXOZAIMecd B TOYKe A, TOAKJNYEHR! K BoJbTMerpaM. llosTomy
TOK 4Yepes TPETHM BOALTMETP CBSI3AH C TOKAMH Yepes HEepBRII ¥
BTOpOM BOALTMETPHL: {; = I, + I, (3HAK «+» B PTOM COOTHOIIEHHAN
clenyeT NOCTABMTE, HAIPHMED, eCAH TOK 8meKaem B TOURY 4 de-
pes mepBeIf M BTOPOH BOJRTMETDEI, A 8biMekdem dYepes TpeTuii),
,D;OMHOJKHB 3T0 COOTHOINIERHEe IIOYJIeHHD Ha COIIPOTHEJICHHE BOJART-
Merpa R 1 Bocnoae3oBaRIMCk 3axoHoM Oma, HaxonuM U, = U, + U,

LA

012 3456 7U,B
K 3adauam 0-86, 0-87

0-87. ConpoTHRIeHME HHTH HAKALA 3NERTDUYECKON MaMIIOUKHK
BORpPACTAET IPH VBEJIHYeHHH TeMIOepaTypel HuUTH. Ha pn-
CYHKE TIOKA3AHA IABACHMOCTH CHALI TOKA YePes JAMIOYKY
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OT MPUJI0KEHHOT0 HAIPAKEHHA (9Ty 3aBUCHMOCTL HA3BLIBA-
IOT BOJILT-AMIIEPHOH XapaKTepHUCTHKOM). JIBe oJuHAKOBEIE
JAMIIOYKHW OBLIM COEJNMHEHBl IMOCJef0BATEeNbLHO M IOMKJIIO-
yeHBl K HCTOYHUKY MOCTOAHHOTO Haups:keHusa U. Oxma us
JaMIIOUeK Ieperopeia, BMECTO Hee B ILEIb BKIIOUHIN Pe3u-
crop. KakuMm momxHO OBITH CONPOTHMBIEHME pe3ucTOopa, 4YTO-
OBl HaKaJ BTOPOM JaMImo4Yykyu He maMmenwuicsa? Pacemorpure
nBa cayuasi: a) U =1B;6) U = 12 B.

a) 1 Om; 6) 6 OM. Vrasaanue. Ilociie saMeHsl JIaMIIOYKH Ha pesu-
CTOp HaAUpAMeHWe HA OCTaBIIeics JaMIovke NOKHO ObITh U/2.
ITons3yscs BOJBT-aMNEpPHONW XapakKTepPHUCTHUKOH, MOKHO HAaNTH

cuny Toka I B menm.

0-88. DaexTpuueckas JaMIOYKa HAKAJMBAHUS, BOJBT-aMIepHAS
XapakTepHCTHKA KOTOPOUl NpHUBENEeHA HA DHUCYHKE, COeJIHMHEeHAa
ITOCJIEZIOBATEIBHO ¢ pe3ucTopoM compotuBiesueM R = 10 Om
¥ TOAKIIYEeHA K WCTOYHUKY TIOCTOSHHOTO HATNDPSKEeHUSA
U, = 12 B. Kakosa cuna Ttoxa I B menun?

I=09A. Pewenue. Hanpsxenue
Ha pesucrope pasHo IR. Crepopa-
TeJILHO, HAIPSKEHNe HA JIAMIIOYKe
U=U,-IR, orxyaa I = (U, — U)/R.
Takum ob6paszom, TOYKa ¢ KOOp-
muaatamu (U, I) nexur Ha mps-
moit I = 1,2 — 0,1U. Tlockomeky
9Ta TOYKa INPHHAAJIEeXHUT TaKxe
BOJIBT-AMIIEDHOM XapaKTepPHUCTH-
Ke JaMIIO4YKH, 3aTO TOYKa Ilepe-
CeueHHs BOJLT-aMIIEPHOM Xapak-
TEPUCTUKYU JIAMIIOUKHA M YKa3aH-
HOM TpAMOM (CM. PHCYHOK).

I,
1,2
1,0
0,8
0,6
0,4
0,2

Cpmmm———

0-89. Kaxum g0/KHO OBITH CONPOTHUBIEHHUE I' PE3UCTOPA, IOLKJIIO-
gyeHHOro K ToukaMm C u D (cM. PHCYHOK), YTOOBI COIIPOTHB-
JIeHHE Ienu MeKJay ToukaMu A u B He 3aBHCENI0 OT YHCJIA

gdeer menu?
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L= (Jg —1)R. Vkaaanue. Ilpegnonoxum, K 1e-
nu pobaBmiIM ele oaHy saAdeidky. Iaa Toro,
4T00BI COIIPOTHBJIeEHHEe IlenM He M3MeHHJIOCh,
HeoOX0AMMO M JOCTATOYHO, UYTOOBI COIPOTHB-
JIieHHe I'IOCJ'EB,ILHeﬁ AYEHKH eIl BMECTe C pe3H-
cTopoM 7 (CM. PUCYHOK) TaKie PaBHAJIOCH T.
R
0-90. OmnpemenuTe compoTHBIeHUe R, IOKAa3aHHOIl HA pHUCYHKE
GecKOHEeUHOH " 3JIeKTPUYECKO Iem: MeXay Toukamu A u B.
ConpoTHBIIEHHE KajK[I0T0 U3 Pe3UCTOPOB paBHO R.

Ry = (J§ +1)R. Pewenue. Ecin or 0eCKOHEYHOCTH OTHATH EIHUHH-
1y, TO TMOJYYUM «BC€ Ty Ke» OeCKOHEYHOCTh. [IPYrHMH CJIOBAMH,
ecJii. yOpars nepsyr) U3 OOUHAKOBBIX AueeK OECKOHEYHOM IenH, TO
COIIPDOTHBJIEHUE I He W3MEHUTCA. 3HAUHUT, CONPOTUBIIEHHE ILIENH,
Haxojfmeica npaBee 3BeHa A,B,, Takke paBHo R,. Ha pucyHKe
[IOKa3aHO, B KAKOM BHAE MOYKHO IIDPEACTABUTL 9HKBHBAJIEHTHYIO
cxemy @ceii uenu. ClefoBaTesbHO, JOJKHO BBIIOJHATHCA COOTHO-

HeHue E%% +2R = R,, oTKyAa HaxoauM R, = (\fg +1)R = 2,732R.

HWHTepecHO mpocaeguTh, Kak OrICTPO mpub/mKaeTcs COIPOTHBIIE-
HHe KOHEUYHOH I[eN0YKM K HANIeHHOMY HAMHM 3HAYEHMIO IpPHU YBe-
JIUYeHUH YHUCJIa 3BEHBEB: OJHO 3BEHO WMEET CONpOTHBJIeHHe 3R,
COIIPOTHBIIEHME LEMOYKH M3 ABYX 3BeHBeB 2,7HR, M3 Tpex 3BeHBEB —
yxe 2,733R.

) BeckoHeUHEIX Heneil, KOHEYHO, He CYIIECTBYET, HO CYIIECTRYIOT M IPHMEHAIOTCS
nenu ¢ GOABIIMM KOJHYECTBOM 3BEHBEB; MPH PACYETe TaKHe LEenu yuao0HO CYHTATH

DeCKOHEUHBIMH.
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25. PABOTA H MONIHOCTB 3JEKTPHYECKOIO
TOKA. 3AKOH JIJKOYJIA — JEHIIA

25.1. e sheKTpUYecKHE JaMIul, Mompocry koTophix 60 Br u
100 Br, paccumTaHel HA OZHO H TO e Haupsxenue, Cpas-
HUTe JAMHE] HUTel Hakxeaa o0ewx JaMnm, eclH WX AHAMETDHL
OIHHAKOBEI,
2
Peuwenue. MOWHOCTE pABHEA & Iloaromy y namuner 100 Br compo-

THBJEHHE HRTH HakKana MeHbme. Cilefl0BATENEHO, €€ HATE KOpOUe,
yeM ¥ Jamnosel B 60 Br. \

25.2. B xaxoM M3 ABYX pesHCTOPOB MOIMHOCTL TOKA GoXbIme mpH
NoCHeNOBATENBHOM (CM. PHC. ¢) M DapalnjelbHoOM (CM.
puc. 6) coeguneruu? Bo ckoabxo pas GoasIlle, ecay compo-
THEJEHHA pesucropoB B, = 10 Om u R, = 100 Om?

1
{1

a 6
a) Bo B’I"OpOM, 8 10 pas; ©) B nepsom, B 10 pas. Pewenue. [Ipn nocne-
ZOBaTENLHOM COSAHHEHHUN CURG MoK B OGOMX peavcTopax OZHHAKO-
Ba. M3 dopmyant P = I’R cnefiyer, 4To IPH NOCACIOBAMENLHOM CO-
eIHUHCHHY MOIHOCTE TOKA B PE3HCTOPE RPAMO OPOIOPUMOHANLHA €I'0
conporuenerno. IIpn napannensHOM cOeJHHEHHH CHJIA TOK& B DE3H-
CTOpaX He OIHMHAKOBA, IIOATOMY MCIHOAL30BATE dopMyny P = I’R ne-
nesaecoobpasao. B arom caydsae HA BCeX PESHCTOPAX OJHO H TO e
HANpAXNEeHue, NOITOMY Lesecoo0pasHO BOCHIOMbLIOBATHCA (BOPMYI0H
P =U?/R. U2 BHee cleAyer, WTO HPH NAPAAICAbHOM COCENHEHUH

MOLIHOCTE TOKA B Pe3HCTOpE odpa.mno DpRONOPIIHOHAARHA €r0 COMpo-
THBJIEHHIC,

25.3. Komuara OCBelIeHA ¢ IOMOLULI) EJOYHOH TrUPIAHALI, CO-
cToAeit ua 35 smeKTpHYECKHMX JAMIIOUEK, COSTMHEHHEIX MO~
ClielOBaTeILHO M IIHTAEMBIX 0T ropoackoil cerm. [locae Toro
KaK OHa NAMICUYKA [eperopeja, ocrarmuecd 34 maMmouxy
CHOB& COSAUHMIHN NOCNENOBATENBHO M BKJIIUMIH B ceTh. Ko-
TIa E KOMHATE CBeTNee: npu 35 wan upy 34 namioukax?

Peuwenue. IIpy 3808aHHOM HANDAMKEHNH HA KOHLUAX OEHH TIOTpedase-
MAA B Hell MOIIHOCTE TeM O0JbIIe, YeM MEHBIIe CONPOTHEBICHHH IEe-
ou. CnefoBaTelbHO, HA 34 JaMnmax, ofIoee CONPOTHRICHME KOTODRIX
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MeHbIIe, YeM y 35, Oymer mnorpebiasATbcesa Honblias MOIMHOCTb, M
Temeparypa ux HuTeit Oyzer Bbime. [lostromy npu 34 jmammax B
KoMHAaTe Oyner cBeryee, yeM npu 35. KoHeuHO, HAMHOTO yMEHBIIIATH
YUCJIO JIAMII HeJIb3f, TaK KaK OHHU IIeperopsr.

25.4. UmeroTcsa IATH 9NEKTPHYECKHX JIAMII, KaOas M3 KOTOPBIX
paccuuraHa Ha Hanpsyxenue 110 B. MomgHoers Tpex Jsami
40 Br, a mommuocTs AByx Jjgamn — 60 Br. Kak cuexgyer
BKJIIOUMTH UX B ceTh ¢ Hanpsmxenuem 220 B, uTo6b1 Bce oHH
paGoTaiu B HOpPMAJIBLHOM pexume?

Pewenue. JlaMiibel OTMHAKOBOM MOIIHOCTH HYXXHO BEKJIOUWUTBL Hapa-
JIEJTBHO M 3aTeM IOJIYYMBILHECH [elH COeIUHHUTEH OCTIeL0BATEIbHO.,

25.5. MokHO JIM HA MECTO IEepPeropeBIIero MpPeJOXPaHUTeNs BCTa-
BHTH TOJICTYIO IIPOBOJIOKY MU IIYHYOK MEIHBIX IIPOBOJIOK (« Y-
yok»)? Ilouemy?

Heponyctumo. Pewenue. MenHas IIPOBOJIOKA MMEET MAJOE YAEIbHOE
COIIPOTHBJICHHE U II0ITOMY MOJKeT BBLIEpKaTh OOJBIIONH TOK, IIpe-
BOCXOJSAIINYA HOPMAJBHYI0 HArPDY3Ky ceTu. B ciaydyae KOpPOTKOro 3a-
MBIKAHHA TaKasd IIPOBOJIOKA MOMKET He PACIJIaBUThCH, IEIlh He paso-
pBeTcs, 8 HAKAJHWBIIAACH IIPOBOJKA MOJKeT BBEI3BATH II0XKAap.

25.6. Ha asyx mammoukax Hanucano «220 B, 60 Br» u «220 B,
40 Br». B rakoit us Hux OymeT MeHbIIE MOLIHOCTHL TOKA,
ecsu ofe JlaMIIbl BKJIIOYHTE B CeTh n0c/iedosamenvHo?

Pewenue. B coorsercreuu ¢ dopmynoit P = U?/R menvwiee compo-
THBJICHHE HMeeT JIAMIOYKa, PACCYMTAHHAA Ha O0abULYl0 MOII-
HOCTh, T. e. Ha 60 Br. ITomb3oBareest opmyaoit P = U?/R nns
CpaBHEHHs MOIIHOCTEH IPH IIOCJEeAOBATEIHLHOM BKJIIYEHHH JaM-
[oYeK HemenecoobpasHo: Belb HANDSIMEHUA HA JaAMIOUYKAX B 9TOM
ciayuae pasnuvtel. IIpu mociaefoBaTeIbHOM COeJHMHEHUHN OZMHAKO-
Ba cuna moka B 06eMX JIaMIIOYKaX, IIOTOMY JIY4YIIe BOCIIOJIbL3O-
BaThes (opmyJsoit P = I°R, M3 KOTOPOH ciefyeT: MeHBIIAA MOII-
HOCTh TOK& IIPH IIOCJIEIOBATEJBHOM BKJIOYEHHH OyZeT B TOH JaM-
e, y KOTOPOH CONPOTHBJIEHWE MeHbuie (T. e. B PACCUYHTAHHOW Ha
moiHOoCTE 60 BT).

25.7. KakoBa MONIIHOCTH TOKAa B KaMJoi u3 jamMnodek (cm.
NpeAbIAYIIVIO 3ajady) NIPH MOCJAeNOBATEIBHOM BKJOYE-
HUH, eCJIM Halps:KeHHe B ceTu paBHo 220 B?

9,6 Br, 14,4 Bt. V¥Vkasanue. O61iag MOIIHOCTE O0EMX JIAMIIOYEK
MEHBbIIIe, YeM MOIIHOCTbH, HA KOTOPYIO PACCUMTAHA JI00AA U3 HUX.
OT0 CBA3aHO C TeM, UTO COINPOTHBIEHHWE MOCJEeLOBATENTLHO COEIH-
HEHHBIX JIAMIIOUEK OOJIbIIe CONPOTHUBJIEeHUA JT1000# 13 HUX.
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25.8. Enounasa THpJAAHIA, BKJIIOUEHHAS B CETh C HAIPAMKEHH-
em 220 B, cocTouT U3 OJUHAKOBBIX JIAMII, HA KOTOPBIX HAIIH-
cano «4 B, 2 Br». KakoBa MOIIHOCTH TOKA B THPISHIE IIPH
HOpMaJIbHOM Hakane jamn? Eciu jamMma meperopaer, KOJIH-
YecTBO JIaMII B THpJAHAe yMmeHbInaioT. Kakoii cramer moir-
HOCTh TOKa B TUpPJIAHJAe IIOCIe TOro, Kak IIeperopaT HNATh
navn? Bo CKOJIBKO pa3 MBMEHUTCH MOIIHOCTH Kad#A0il JTaMIThI?

110 BT; 121 Bt; yBenuuutcs B 1,21 pasa. Pewenue. JlaMmnsl B rup-
JIAHJIe COeNUHEHBI MOCJEOBATEeIbHO, TAK YTO HANPSKEHHE B CeTH
npejcrasaser coboil cymMMy Hanps)KeHHil Ha Jjgamnax. Cienosa-
TEJBHO, KOIMYECTBO JIAMII PABHO 55, a HmoTpebiseMas TUpJIAHION
moiHocTh paBHa 110 Br. ITocne neperopaHus mATH JaMio B THp-
asaape ocraHerca 50 jamm, T.e. CONPOTUBJIEHHE TI'MDPJAHIBI
ymensmmaress 8 1,1 pasa. Ua dopmynst P = U?/R cneayer, uro
norpebasiemas mouiHOCTh yeeauyumcesa B 1,1 pasa. Coriacuo ¢op-
myne P = I°R norpebnsemas xajxdoii IaMIoif MOI[HOCTH YBEJH-
ynuTesa eme sameTHee — B 1,1° = 1,21 pasa. BenegcTBme 3TOro
«YKOpO4YeHHadA» TUpPAsAHAa Oyner HeJONTOBEYHOH — OYeHbL CKOPO
IIEPETOPHUT ellle Kakaa-Hubyab JaMia.

25.9. SuexrtpoBos, paborarommuit npu Hanpsokesuu U = 3 kB n
norpebusromuii cuany Toka I = 1,6 KA, pasBuBaeT OpPH CKO-
poctu v = 43 KM/ cuny taru F = 340 xkH. Kaxos KIIJ]
IABUTaTesel 2JIeKTpoBo3a?

85%. Pewenue. 3a BpeMs ¢ BJIEKTPUYECKHH TOK B JBHUIraTeJsaX
2JIEKTPOBO3a coBepimaer pabory A, = Ult; 3a To Ke BpemMdA CO-
Bepmiaercsa mnoJjesHas pabora A, = Fs = Fvt. CornacHo omnpepe-

nenuio KIIIT monygaem 1= % -100% = EILEAl()()% = % -100% .

3 Ul
M
=
IIpoBepka eAuMHHI, U3MepeHUs: [n]=—5 = Sl
) B-A B
340-10° - :i
Beruucienua: N = ——————-100% = 85%.
3-10"°-1,6-10

25.10.Ha opuoit nmamne nanmcano «220 B, 40 Br», a wa apyroi
(mamnoe pias kapmaHHOoro doHapurka) — «4 B, 1 Br». Yro
MIPOM30IIeT, ecJW 3TH JIAMIbI COeJAHHUTH IOCJEJ0BATEIbHO
M BKJIOYHATE B ceThb ¢ Hanps:kKeHueMm 220 B? Yro maMeHHT-
cs1, ecau 40-BarTHYIO Jammy 3aMmeHuTh HA 100-BaTTHYI0?
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Peuwenwe, ConpoTHBASHHE NAMEOH AN KAPMaHHOrO ¢hoHBPHKA
(16 Om) namuoro MeHnuie, yeMm compoTHsiaerHe 40-BarTHOH NaMm-
mal (1,21 xOm). IToaromy 1pu BRJINUEHUN 9THX JaMI NOCIe0Ba-
TeNbHO CHJIA TOKA B IEeNH K&K PAa3 TAKAad, Ha KEXYI0 paccuuTaHa
40-parrHan Jamma (0,18 A). Jlamna pns rapmassHOro donapuka
paccunrana ga cuay Toxa 0,25 A, Iostomy obe namnel Gyayr ro-
peTh (AamMna AnA KapMaHHOre GoHADUKA -— HeMOJHRIM HaKLIoM).
Ilocne 3amerrr 40-parrHolt mamner ma 100-BaTrHyIO CHIA8 TOKA B
menn Boapacrter g0 0,44 A u namna xns kKapMaHaore QOHApHKA
MEepeTOPHT.

25.11.OnexTpuveckuii ualtEuk uMeeT gBe o6mMoTH. IIpn BRIIOYe-
HEH OJHOH M3 HAX BOAA sakWIaeT wuepes £, = 12 muH, npx
BKJIIOYeHHH Jpyrod — wepes t, = 24 mun. Yepes kaxoe
EpEMSA 3AKMIHT BOZA B YaiHHKe, ecid BKIIOYHTE obe 06-
mMoTKu mapaanensHo? Ilocmeposarensmo? Tennocbmen c
BO3LYXOM He YUHTHIBaiiTE,

Uepes 8 MuHyT; 4epes 36 muHyT. Pemenue, O608HAYHM CONDOTHE-
nenns obmoror B, u R,, HanpseHnne B cetu UV, KoapuecTBo Ten-
JIOTHI, HeobxozuMoe ANd ZOBeZeHMH BOALL MO KHICHWS, PABHO!

Ut U? u? uvout
Q:_t = = _-Ezl_-l-g tﬂﬂp

1 2 ooz
R’ R R+R
R _¢
OTCIOJIB. E = —t—* . BPEMH SAKHIIAHNA BOIED IIPH IIOCETOBATETRHOM
a .
BRJIIOUECHNN ¢, = £; + {; = 36 MUK, OPY DapaiielbHOM BRIKGYE-

it
Hum obmoTok . =—12— = § MEH.

P+,

Hpumenwanue. Ilpu pemennn nmofo0RLIX 3akay ofsrgde Tpegmosara-
ercd, uTc HeoOXOZUMOE KOJHYECTBO TEIJIOTHI BO BCEX CAYYAAX OFH-
HaxoBo, Ha camoM gerye TemnomepeAatua OT YAHHHKA K OHpyXawIe-
MY BOZAYXY NOCTATOUHO Beduka. IloTepH TemmoTsl Tem OoJhine, yem
MejfeHHee NPOMCKOAUT Harpesanue. IIoaToMy OHM MAKCHMAJIBHEI
OPH TOCTHeOBATEBFHOM BRIIUSHHN OOMOTOK M MHHWMAJIBHEL — HDH
apajLIeNsHoM. SHAYAT, &, > 36 MuH u £, < 8 mun.

OIMMITUALQHLIE 3A0AYH
0-91. ¥ ncrounuxy NOCTOSHHEOPO HANDMKEHUA ITOCAEHOBATEABHO

HOAKJIOUEHEL PESHCTOp ¢ compormeiermeM R n peocrar. Ilpn
KaKOM COIIDOTHBJAEHWH r DeOCTATA ﬁy,ne'r MAaKCHMAXLHONH MO
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HOCTH TOKa B pesucrope? B peocrare? CumraiiTe, 4TO MOJHOE
COIIpOTHUBJIEHNe 0OMOTKH peocrara HaMmHoro GoJssire R.

Mpu r=0; npn r=AR. Pewenue. OueBMIHO, MaKCHMaJbHAA MOII-
HOCTB B pe3ucmope BBlJleJsieTcA IIPH MAKCHMAJIBHOM CHJIE TOKA B
Henu, T.e. IPH HYJeBOM COINDPOTHBJIEHHH peocTara. BrIpasum
MOIHOCTH P, BBIIENAIONYIOCHE B peocmame, uepea r: P = I’r =
= U?r/(R + r)’. 3necs U — HanpsiskeHue B nenu. YTobbl BHISCHUTD,
npH KaKOM 3Ha4YeHHH r [OJOCTHraeTcd MaKCHMAJIBHO BO3MOMIHOE
3HAYEHUE MOIIHOCTH, BOCHOJIL3yeMCs HM3BECTHLIM HEPABEHCTBOM
MEX Y CPeJHHM reOMeTPHYECKHM M CPeIHUM apu(MeTHUYeCKHM:

R+r Mo n'geii
(R+r)’ 4R’

>VJRr = (R+r)’ 24Rr >

PaseHcTBO 37eck jgocTuraercsa aumbs npu R = r. CiremoBarenbsHO,
r
— < .
(r+ R) 4R
2
HOCTH B peocrare, paBHoe U®/(4R), nocturaercs, KOrja COIPOTHB-
JIGHHE PeocTaTa PABHO COIPOTHBJIEHHIO PE3UCTOPA.

Taxum o6paszoM, MaKCHMMAaJbHOE BHAUEHHE MOIII-

0-92. T'upnaujga, BKJIOYeHHasA B ceTh 220 B, cocTOUT M3 OJMHAKO-
BBIX JIAMII, HA KOTOpHIX HammcaHo «9 B, 5 Br». Ogea us
JaMI meperopeiyia. B BalieM pacnopsiKeHHH CJIe[yIoIjue
Tpu Jgamuoei: «9 B, 2 Br», «4 B, 3 Br», «12 B, 4 Br».
Kakyrmo 13 HUX BBI UCIOJBL3yeTe AJIA 3aMeHbI?

JNlamny «4 B, 3BT ». Pewenue. Ilo yxkasaHHBIM Ha JaMIie JaHHBIM
JIETKO ONIpEeeJMTh HOMHWHAJbHOE 3HAUEHWE CHJIBI TOKa B JaMIle:
I = P/U. Jlamnsl B rUpJaAHje paccuuTaHbl Ha cuuay Toka 0,56 A, a
WMeloIecs B 3amace JaMmbl cooTBeTcTBeHHO Ha 0,22 A, 0,75 A,
0,33 A. Comporusyienue Kaxaoil ua3 jgamn B rupassage 16,2 Om; B
rupnagne 24-25 namn, TAK 4YTO CONPOTHBJIEHHE THUDJAHABI OKO-
a0 400 Om. IlocKONBKY CONPOTHBIEHUS «3aIIaCHBIX» JIAMII COOT-
BercrBeHHo 40 Om, 5,3 Om u 36 Om, ofiee conpoTuBIEeHHE T'HDP-
JAHAB MAJO0 M3MEHHTCA IIocJie 3aMeHbl oJHO# u3 jmamn. Ciemosa-
TeABHO, CcHJya TOKAa Oyaer HeHamMHOro oramuyarbed or 0,56 A.
Taxkyio CHJIY TOKA MOKET BBIIEpKaTh TOJBKO OXHA M3 MMEIOIIHX-
cs B samace Jiamn (mpaBja, ara Jamua OyAeT roperh HENOJHBIM
HAKAJIOM).

0-93. B Bamem pacnopAyeHHUH KJiod ¥ ABe jgamnbl. Ha jgamme 1
nanucaso «220 B, 150 Br», sa gamme 2 — «220 B, 25 Br».
ITonpobyiiTe cocTaBUTH TAKYIO Iellb, YTOObI IPHU 3aAMBIKAHUH
MIXA pPa3MBIKAHMW KJIOYA OJHA M3 JaMIl racia, a jApyrasd
3a)KUTaJIach.
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CM. pucyHoK. YVxaaanue. Ilpu mociiefoBATEILHOM COEIWHEHHH
JaMn HanpskeHue Ha jgamne 1 Oyaer HeZoCTATOYHBIM [JisE TOTO,
yToOBI OHA CBETHJIA.

-

0-94. CeuHHIOBass M MegHAA MPOBOJIOKH OAWHAKOBBIX pasMepoB
coeJMHEHBI IocieoBarenbHO. Hakas ua Hux OblcTpee Ha-
rpeBaeTcsA IIPH NPONYCKAHMM JJIeKTpuYeckoro toka? Bo
CKOJIBKO pa3 ObicTpee? TennooOmeH ¢ OKpy:KawIei cpemoit
He YYHUTBIBaiTe.

CeuHUOBas npoBonoka Harpeeaetcs B28pas OeicTpee. Vkasa-
nue. Ilpn mocnemoBaTeILHOM COEIMHEHHHM ITPOBOJIOK CKOPOCTH HAa-
IrpeBaHusA IIPAMO NPONOPIMOHANbHA BeJnduHe p/(ed), roe p, c ud —
COOTBETCTBEHHO YIe/IbHOEe COIIpOTHBJIEHHEe MeTaJjjia, ero yienbHasd
TENJIOEMKOCTS W IMJIOTHOCTS.

0-95. AnMHHHEBYH W MEAHYIO IPOBOJIOKH OJWHAKOBBIX pasMe-
POEB COEMHAIT IIOCJIeNOBATEJIBHO M HNOJAKMAHYAIOT K HCTOY-
HUKY BBICOKOro Hampspxenus. Kakas mpoBOJIOKA Tiepero-
pur? Hauanwuasi temneparypa 0 °C, TemmoofmeH c OKpy-
JKaloel cpexoi He yuMTBIBaTE.

AnioMuHWeBas npoBonoka. Ykasanue. I[leperopanue NOPOMCXOLUT

NpaKkTHYeCcKH cpasy IocJie HArpeBaHH#A [0 TeMIepaTypbl ILJIaBjie-

HuA t,,. Ileperopur Ta NpoBOJIOKA, Y KOTOPOIl MEHBIIE 3HaYeHHe

t,.cd/p, rae p, ¢ 1 d — COOTBETCTBEHHO Y/eJNbHOE COIIPOTHUBIIEHHUE,

yaelbHAs TENJOEMKOCTh M IJIOTHOCTH METaJLia.

0-96. B penm (cM. PUCYHOK) JIAMIIOYKA T'OPUT HOPMAJIBHBIM HaKa-
JIOM HEe3aBHCHMO OT TOro, PaAsOMKHYT MJIH BaMKHYT KJIIOY,
Ha xakoe HanmpsiKeHMe paccuMTaHa JaMiodra?




L¥8. ¥xaszanue. Ha pHUCYHKAX NOKa3aHE SKBHBAJICHTHIE CXEMEI
MEeOn COOTBETCTBeHHO OPM PA3OMKHYTOM M 3aMKHYTOM KJioue,
CornacHo ycaoBHKY B 00eHMX IeNAXY HAUDAMKeHWe Ha JaMIIOuKe
ogvHaKoBo, OTCIOAA MOMKHO BHIBECTH, UYTO COIPOTHEJNEHNE JIAM-
IoYKK pABHO R,.

2R, Ry

1 - ™ 1
l
+ +

I
]_A. l _]_A_ RORo

097, Tloyemy aneKTpMYecKHMe JAMIOYKH HaKAAMBAHHMA 4aCTO He-
PETOPAIOT TIPH SKAIONEHLLT

Yrasanue. Kaxaasa coupane HMeeT <«yi3KHe MecTa» (HX CONPOTHBIE-
HHue foablle, ueM ¥ APYTHX yuactiob). Cpasy nocie BEIIOUEHUS ¢O-
OPOTHBAEHMe XOA00Hoi covpanu noutn B 10 pas MeHsIUe, ueM B
pafoueM cocTosHUM. BCIeACTBHE PTOTC CHJIA TOKA 3HSUMTENLHO TIpe-
Bemuaet cHAY TOKA B pabodeM COCTOARMHM U «y3KMEe MEecTa» Harpe-
BAITCH CUNBHee, TeM B paboueM COCTOAHMH.

0-88. B cxeme (cM. PHCYHOK) HCOOJBIOBAHE! JIAMIE HAKAJNNBARNS
W HAarpeBaTeNH, Ha KOTOPEIX yrasaHo 110 B, 200 Br». By-
HET JH TOpeTh JAAMEA 2 mocJke 3aMbIKAHHA KAI4Ya, ecjH HAa-
npsasxenne B cet 220 B? Ilpu pemiennn cregyer y4ecTs 3a-
BUCHMOCTE COIPOTHENEHUA OT TEMIEDATYPEL

3

Pewenue. B paboyeM pesKnMe cOOPOTHBAEHHHA JAMI H HArpepaTe-
Jeil oguHEaroBH. IloaTOMY JAHHAA CXeMa OpPeACTABAAeT cofol
cOamaECHPOBAHHEIY MocCT; JaaMia 2 He OyieT ropetk, 8 BCe OcC-
TansHble Npubopw GyAyT paborark B HODMAARHOM peskHMe. OnHa-
KO Cpa3y nocjie BRJAICUEHHAA COOPOTHBASHUA JaMN H HarpesaTeJeil
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HEOAMHAKOBH (CONMPOTHBIEHHe HUTH HAKANA JAMIIE IIPH KOMHAT-
HOH TeMmepaType B HECKOJABKO pA3 MeéHbIIe, ueM B pabodem pe-
AHUME, & YV HarpeBaTe/ld HT0 pasaHdHe He CTOAb BRelHK0). IlosTomy
cpaay Mmocie BKAIOUYEHHA MOCT He cOanaHCHpoBaH H JaMna 2 Mo-
JKET 3aroperbesa Ha KODOTKOe BpeMd.

0-89. B ofHOM KaNOPHMETpe HAXOJHTCHA BOJa, B ADYIOM — KHJ-
KOCTh TaKol e Macchl, B KaJopuMeTpsl MOTPYSHAH OJHHA-
KOBBIE HArPEBATEeNH, BK/IOUEHHEIE IOCASZOBATENLHO B HENb
¢ TokoM. Kakyio yEelbsHYIO TEIIXOEMEOCTE MMeeT KHAKOCTE,
eCHIM Yepes HeKOTOPOoe BPpeMA [OCKEe NOAKAIUYEeHHA HArpepa-
Tefell K MCTOYHHKY TOKA TeMOepaTypa BOIL MOZHAJACH HA

At, = 4,25 °C, a ®uakocTn — ea At, = 5 °C?
3570 Oxw/(kr - °C). Peuenue. BEyTpeHHAA sHEPrus MugKocTell Ha-
MeHAeTCA 368 CUeT TEIIOTEl, BHIAENEHHOH IPH NPOXOMACHUYE TOKA
0 HaTpesaTenaM. TAK KAK HAMDPEBATENH ONMHAKOBEI, TO IPH IpO-
XOKACHHMH TOKA MO0 HUM BREIJENAETCHS OZMHAKOBOE KOJHIECTBO Te-
nnotel. IIpn sTOM BHYTDeHHSA SHEPrEA EBOARl YBEIHUYHTCHA HA
Q@ =c,mAt , 8 BHYTPEHHAA SHEPTHA KHAKOCTH YBEJWYHTCA Ha

Q=cmAt, .

Tar. Kek m, = M,, TO, CPDABHNBAA BEIDAMEHHA OJIA KOAHTIECTB Te-

OAOTHI, MOMYUUM: ¢ At =e¢ At _, OTRYAEA ¢, = cz:t, .
BrigucaeHus #aI0T: ¢ = M = 8570 B . .
5 KP-°C

26. MATHHUTHBIE H 3JEKTPOMATHHTHBIE
ABJEHHA

26.1. Typucr Hamen B necy CTANBHOE HOJOTHO HOMKOBKM, Kax on
MOeT OIpefeNIUTh, HAMATHHMUEHO JH 5TO NOJOTHO, €ClH Y
HETro HeT ¢ cofoil NpeAMeToR M3 MATHMTHBIX MATEPHANOB?

Peuwenue. Moxpo TONBECATE HONOTHO 34 CepeiHAY HE HHTH H
OPOBEPNTH, ODHEHTHPYETCH JAH OHO MATHHTHBIM INOJEM OeMJH;
MOHO TAK/Ke PASNOMATE MOJOTHO HE JBe YacTH W IPOSEPHTH,
ecTh JI¥ MATHHTHOE BIauMoeHcTBNEe MEXKAY YacTAMM.

26.2. Iz cTansHOr0 nepa YYeHHK PeIIMI H3TOTOBHTE CTDEAKY
KoMpaca. HaxuM momocom MarHUTA caenyeT HaMarHHIH-
BaTk OCTPHIM KOHeN mepa, YTOOBI HA HeM oOpasoBanca ce-
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pepHuI momioc? Kak cmeaver HAMATHHTATE OEPO SIS HOAY-
YeHHA HAMJAYUNIero peayabsrara?

KOxHbIM, Pewenne. Ilepo xnagyT Ha CTON BHIOYKIGH CTODPOHOIH
BBEPX. 3aTeM HA CEPeHHY Tepa HAKAaNRBAIOT IOEHHH II0JI0C
MAI'HHTA, KOTOPLEE ABHIAIOT OT cepefHHabl K OCTPOMY KOELY Iepa.
IMocne »TOro MArHWT TOBOPAYMBAIOT H HAKJIANBIBAIOT HA CEDEAUHY
nepa CeBepPHHIH ToNKc, ABATAA €ro K TYNOMY KoHuny mepa. Takoe
noouepefHOe HAMATHHUHBAHHE OJHOTO ¥ JADYroro KOHIA Iepa
HPOAEIRIBAIOT BECKOABKO Das,

26.3. CepepHeiil I04¥0C MATHATA NOAHOCHT K OONOMUTENHLHO 34-
PHREHHOMY TEHHUCHOMY INEPHKY, BACAINEMY HA EMTH, YTo
Gyaer HAGTIOAATECA — NOPHUTANKEHNE MIH OTTaNKMBanue?
Kax ¥aMeHNTCA OTBET, eClIYM IIAPUK AapAXeH OTPHIATENEHO?

Peuwenue. B obomx chaygasax 6yaer HabGaofaThcAd NDHTHAMKEHHE,
00yCcnoBAeHHOE PAZASICHIEM 3APMKEeHHREIX YACTHII B HeHTpakbHOM
resie (MArEWTe) moj JAeHcTRHEM 3JEKTPWYECKOro Oojad. 3aMexa
HOMOMKUTENLHOrO S4psifla [IAPHKA HA OTPHUATEILHBIA K (HIH) ce-
BEPHOr0 MAMHHMTHOI'O HOJIIOCA Ha IO}I{HH;I HHKAK He OOBANAET HA
pesyJLTAT. MAFHHTHOE [ONe soofie He NefiCTByeT Ha HEHOIBMNK-
HBIE 3APSREHHEERIE YACTHIE MK TEJA.

26.4. [Ba mapannedbHBIX IPOBOJHHKE, IO KOTOPEIM TEKYT TOKH B
OQHOM HATPAaBREEMU, NpHTArHMBaloTca. [loueMy e nBa nia-
PRAJENBHEX 3JeKTDOHHBIX NMYYKa oTTanxkusaioTca? Moxumo
AN NOCTABHTH OIBIT Tak, 4TOGK IapanlejbHbie IIPOBOIHH-
KM, IO KOTODHIM TEKYT TOKH B OJHOM HAIPABICHHH, TOME
OTTHIKABATHCE ?

Pewenue, HpoBOZHUKK, 110 KOTOPEIM TEKYT TOXH, 0GBIYHO 3IeKTpPH-
YyecKH HeHTpanbHEl, ¥ TOSTOMY BEAMMOJEHCTBUE MEXAY HUMH —
MOALKO MATHUTHOE., MeMay JIeKTPOHEBRIMM NYYKAMH TOMEe Zel-
CTEYET MAPHHTHOE OPHTHIKEHNE, HO ropazfo fosee CHIBHLIM OKa-
SEIBAETCA JACKTPUYECKOE OTTAJIKHBAHME OLHOMMEHHO 3ADIAMNECH-
HEIX 4acTHI[. 9TO OTTANKHBAEHEe OPHBOAAT TAKMKE K DACOIHPEHAI0
nyuroB. IlapajsespEnle NPOBOHEKN, N0 HOTOPHIM TEKYT TOKH B
OZHOM HaOPaBAeHWH, TOXMe OYAYT OTTANKABATLCH, €CJIH MM C000-
MITE BOCTATOUHO GONBMINE OAHOMMEHELIE SAPAZEL

26.5. Kax HaMOTATh NpPOBOA HA ITOALN KepaMUYecKHHE mu-
AMHAP, uToOGBI NPH TNPOIYCKAHHE TOK& OO IPOBOXY BHYT-
PH MHIHHEADA HE 603HUKAAC MATHHTHOIG ROAAT

Yraszanue. Moxuo, HaupuMep, HAMOTATH BMTKH OLHOrQ CH0A M0
4acoBoll ¢Tpenke, a HAN HMMH HAMOTATH BTopoll crolt (Takoe Ke
KOJHYECTBO EMTKOE) IPOTHE YacOBOH CTPEJNKH.
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26.6. MokHO /1M HaAMOTATH IIPOBOJ HA KepPaAMHUYECKHH IHJINHAD
Tak, 4To0Bl IPH IPOINYCKAHHK IO IIPOBOAY TOKA HA KOHIAX
IMUJIWHAPA 00pa3oBalNCh IO¥KHBIE MATHUTHEIE IoJca?

MoxHo. Yrasanue. Cm. pucysnok. [Ipu nponyckanum Toka nocepe-
duHe MAIUHIPA BOSHUKHET CEBEPHBIII MATHUTHBIHA HOJIIOC.

() WY

26.7. Marxkaa MerajlJndyecKas NpPYyKHUHA BH-
CHT, IOTPY3UBIINCH HUKHUM KOHIIOM B
COJIEHYIO BOAY HA HeOOJBLUIYIO I'IyOMHY
(cMm. pucyHok). Yro mpoumsoiiger mocie
3aMBIKaHHA KJo4a?

Pewenue. Kak TOJNBKO B IpPYy)XHWHE NIOHAET TOK, COCEJHHE BUTKH
NPUTAHYTCS, B pe3yJibTaTe 4ero NpPYsKUHA coKMmercA. Eciam ToK
JOCTATOYHO BEJMK, HHKHWHM KOHEI NPYKHUHBI BBIALET H3 JKHI-
KOCTH W ek pa3oMKHeTcA. [IpUTsAKeHHe BHTKOB HCYE3HET,
NpyKUHA DACOpAaBUTCH, 3aMbIKAA Ielb, ¥ BECh IIPOIECC IOBTO-
PHUTCH, T. €. B CHCTEME BO3HMKHYT KoJeDaHusA.

26.8. ITouemy rubkuii, 3aMKHYTEIH B (opMe IeTJW ITOABUMKHBIN
IIPOBOJHUK, II0 KOTOPOMY Te4YeT AJIEKTPHMUYECKHMH TOK, CTpe-
MHUTCH IIPHHATH CbOpMY KOJBIla, Oa)e ecJH OH He HaXOOHT-
¢ B MAarHUTHOM m1oje?

Pewenue. B rubxom, 3aMKHYTOM B (hOpMe HETJIHM IPOBOLHHUKE CY-
IEeCTBYIOT Yy4YacTKH, IO KOTOPBIM TEeKYT TOKHM IIPOTHBOIIOJJIOMHBIX
HaHpaBHEHHﬁ. VuyacTtku ¢ TOKAMH NPOTHBONOJIOMHBIX HAallpapJe-
HUH OTTAJIKMUBAIOTCH, NETJIA pacluIupsercsa U puodperaer dopmy
KOJIbILia.

26.9. B counnenun ¢pannysckoro ¢pusura Aparo «['pom m mou-
HHUA» MPUBOAUTCA MHOI'O CIyYaeB IepeMarHWYUBAHUSA KOM-
OACHOM CTPeJIKM, HAMATHUYMBAHHUA CTAJNLHBIX I[IPEAMETOB
neiicreueM MoJaHHH. Kak M0OKHO OOBACHUTD 3TH ABJeHUA?

Pewenue. Monausa — siieKTpudecKuid ToK. BOKpyr MoaHuUM BO3-
HUKaeT CHJIbHOe MAarHUTHOE IoJie. JTO MarHUTHOE IoJie NeHCTBYeT
Ha cTaJbHble IIpeJMeThbl, HAMATHUYNBAA WJIH IepeMarHW4YuBas UX.
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OJTUMITUALHAS 3AL0AYA

0-100. 3aMxHyTad 2JeKTpHUeECKas IeIb COCTOMT W3 OaTapeiku u
pesucropa, npudyem Oarapeiika HaXOJHUTCS B OJTHOM U3
CTOAIIINX HA CTOJe «4YepHBIX HIIHKOB®», a4 Ppe3nucTop — B
apyrom (cMm. pucyHOK). Kax MOMHO ¢ HOMOIIBIO BOJILTMETDPA
W MardHuTHO} CTPeNKH, He PAa3MbIKAfA Ielb, ONPeNeJHUTh, B
KaKOM MMEHHO M3 «YepPHBIX ANIMKOB» HaX0oAMUTCA OaTapeiika?

]

Vrxazanue. C nomMomipio BOJABTMETPA MOKHO OIpPEAeNIUTh, KaKoM
IIPOBOJ, CBfA3aH C IOJIOKHTENbHBIM HoJocoMm Oarapeiiku, a ¢ mo-
MOINBIO MAUHUTHOM CTPEJIKHM — B KAKYI CTOPOHY HAET TOK II0
9TOMY IPOBOAY.
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CBETOBBIE ABJIEHHUA

27. IPAMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETA. TEHH, II0JIYTEHHU

27.1. Illap ocBelieH ABYMS JIaMIAMM, MOII-
Hoctu Koropeix 100 Br m 25 Br. Ha
PUCYHKE TIOKa3aHbl TeHW, OTOPACHI-
BaeMble IIapoOM. Kaxas namma pacno-
noxeHa Oamke K mapy? HMs kKarwmx
Touek (A, B, C, D) MOXHO YBHIETH
100-BarTHYIO JaMny?

Bnwxke K wapy pacnonoxeHa namna mollHocTbio 25 BT; 100-BaTTHYIO

namny MoXHo yBUAETb U3 Touek Bu D. Pewenue. OueBUAHO, B TOY-

Ky D momanaer cBerT oT oDeHMX JamIl, a B TOYKY A cBeT OT obGeux

JaMmn He momagaer. B touku B um C momajgaeT cBeT TOJIBKO OT OfI-

HO#M u3 jamn. Cyas mo pasMepaM «TeHEBBIX» KPYIOB, B TOUKy B

monajaeT cser or Gojee maseKoil JaMmel, a B Touky C — oT Gosee

6nuskoi. IlockonbKy, HecMOTps Ha 9T0, TOYKA B ocBeleHa CHIIb-

Hee, uem Touka C, Ooyee ganexas jammna sipue. CBeT OT Hee Ioma-

naer B Touku B u D.

T
o

27.2. MoskeT M BEPTHKAJIBHO IOCTABJEHHBINH cT0OJO0 He oTOpachI-
BaTh TEeHHU B COJHEUYHBIH JeHb?

MoxeT. Pewenue. Crond He orGpackiBaeT TeHH, KOT/la COJNHIE HAa-
XOIUTCA TOYHO B 3eHHTE (T. €. KOTHA COJMHEUHBIE JYYH BEPTUKAJb-
HBI). 9TO AEHCTBUTENBHO MOMKET HabaIogaThcAa BOJIH3HM SKBATOPA.

27.3. Bmr crouTe Ha Gepery pexu, a Ha IPOTHBOIOJIOMXHOM Gepery
HAXOJUTCA [JepeBo, BBHICOTA KOTOpPOro BaMm muaBecTHa. Omm-
muTe crocol, ¢ MOMOIIBEI KOTOPOIO MOKHO M3MEPUTH IIH-
PHHY pPEeKH, €cJIM B BallleM DACTIOPAKEHWH eCcTh JIMHeilKa ¢
OeJIeHUAMU.

Peuwernue. C moMoIpio JUHEHKH HAO0 M3MEPHUTh IJIHHY BBITSHYTOMR
pyku (obosnauum ary Aauny l). 3ateMm, Aep;Ka JHMHEHKY B BBITSAHY-
TOil pyKe (CM. PHCYHOK), HaJ0 «HU3MEDPHTh» BUIUMYIO «BBICOTY»
nepeBa (obozmaumm ee k). Torma mmpuHa peku L HaxoguTcsa H3

T o ol
OPOTMOPIIHHA E = E , rme H — BpICOTaA Aepesa.
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L
27.4. Mosker Ji TeHb Ha CTeHE OT IOPHU30HTAJILHO PACIIOJIOKEHHOTO
CTEeP’KHsA OBITH KOPOUYE CTePIKHA, €CJIM MCTOUHHKOM CBETa SB-
ngerca couuune? [nuanee crep:xuA? Chenaiite cxemaruye-
CKHe PUCYHKH, IOACHAIONIAE Ball OTBET.
MoxeT BbITb U KOpoYe U ANUHHEE. Ykaaanue. PaccMoTpuTe TEHbL OT
CTep}KHA Ha BEePTUKAJbHOH CTeHe, He NapaJJIeJIbHOM CTEpPKHIO,
IPU PaBJIWYHBIX MOJOKEHHUAX COJHIA (HAa PHCYHKAaX NOKa3aH BHJ
CBEDXY).

) )
= A
= P b
4
3 ,ﬁ\ﬂ" o
3¢ =
: :
= =
T PR L T R B T T T
cmena ' cmena
a 7]

27.5. Kamepa-o0ckypa. CBeT momafaeT B KOMHATY TOJIBKO dYepes
MajieHBKOe oTBepcrHe B craBHe. IIpm aTom Ha cTeHe HAmpo-
THB OKHA BHJIEH IepeBepHYTHIH meiizaxk 3a oxHoM. Obbdac-
HHUTE 3TO ABJEHHE,

Pewenue. Or Kaxaoil TOYKM Ha- R
XogAmerocd 3a OKHOM IIpeigMera

AB Ha CTeHy TONajaeT TOJBKO y3- A,
KHUH CBETOBOH NIy4YOK, IPOIIENIInii

yepe3 oTBepctue O. B pesyabrare Ol

Ha CTEeHe NOABJAETCA I€PEBEPHYTOE B,

n3obpakenne npeamera A,B; (cm.
pucyHOK). IIpuGop, B KOTOpOM WHC-
TONB3YIOT TAKOM IIPHHIMII IIOJTyYe-
HUA N300parkeHUdA, HasbIBaeTCA Ka-
Mepoit-06CKypO.

27.6. Kak Oymer MeHAThCcA M3obOparkeHHe B Kamepe-obckype (cM.
sagauy 27.5), ecau fMaMeTp OTBEPCTHS YBeJIHYUBATH?
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Vrxaszanue. Ilo mepe yBenuueHHsi oTBepcTusa uaobpaykeHue Oyner
CcTaHOBUTHCA OoJlee APKUM, HO MeHee YeTKHM (us3obpakeHHe Kax-
IO TOYKM IIpegMeTa «pacilibiBaeTca», 00pasysa cBeTJioe IATHO).

27.7. Tlox mepeBOM, IOKPBITHIM I'yCTOM JIMCTBOM, B COJTHEUHBINH HeHb
MOJKHO BHUIETh HA 3eMJIe CBeTJible maATHa. Kak oHm obpasyior-
ca? Or gero 3aBUCAT UX pasMepbi?

Pewenue. Ecin oTBepcTHA B JHCTBE AOCTATOYHO MaJieHbKHE, 00-
pasyeTrcd mojobue Kamepnl-00cKyphI (cM. 3agavyy 27.5) u Ha 3emJie
OT KakZOoro oTBepcTHs INnoaBasercsa usodbpasenue Conuma. OpHa-
KO H3-3a HAKJOHHOI'O NAJeHHUs COJHEYHBIX JIydell CBeTJible IATHA
uMeroT (GopmMy He KPYroB, a 3JutnicoB. IIpy coHEUYHBIX 3aTMEHH-
AX HA 3eMJIe II0J AePeBbAMU BUJHBI «CEPIUKU» — IePEeBEePHYThIe
usobpakenusa CooHIa.

27.8. Cpenaiite cxeMaTHYeCKHe PUCYHKH, Ha KOTOPBLIX M3obpaske-
HO B3auMHOe pacnosokenue Conuna, 3emuan u JIyHBI, COOT-
BETCTBYIOIIIEE: a) HOBOJIYHUIO (HOUYB «DesnyHHAA» );
0) moMHOMYHHUIO; B) MOMEHTY, Korga chaenaHa ororpadus,
IIOKa3aHHASA HA PHUCYHKE 6; I') MOMEHTY, Korjga cpeiaHa ¢o-
rTorpadusa, NOKasaHHAS HA PHCYHKE 2.

CM. pucyHoK. 3amewarnue. MoxeT BOBHHKHYTH BOIPOC: IIOYEMY BO
BpeMsA HOBONYHHA (monoyKeHwe a JIVHBEI Ha DHCYHKe) JalleKO He
Bcerza HabMIOgaeTcss COJHEeUHOe 3aTMeHHWe, 4 BO BpeMs IIOJHOJY-
Husa (mososkenue 6) — JayHHOe 3armenue? OTBeT HA DTOT BOIPOC
COCTOMT B TOM, YTO IIJIOCKOCTH 3€MHOHM ¥ JIYHHONH OpOMT XOTA M
OJMM3KH, HO He COBHAJAIOT.

o6 uma .'.’Y.ggg
Coanue "‘_‘
) 3emann s
3 % @ o0
0. o
& Ny P ier
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27.9. BeprukanbHBIN IIecT BBICOTOM A = 1 M, mocTaBJeHHBIH He-
Jajexo oT yJaudHoro (onaps, orbpackiBaeT TeHb JJIHHOM
l, = 80 cm. Ecnu paccroaane Mexay (QOHAPHEIM CTOJOOM H
1IeCTOM yBEJIHYHUTH Ha § = 1,5 M, TO JIMHA TEeHW BO3pacTeT
mo I, = 1,3 m. Ha rakoii Beicore H Haxomutcs ¢oHaps?

H = 4 M. Pewenue. O003HAYUM @ MepBOHA- A
JaJIbHOE paccTosgHMe oT (oHapHOro croyuda
o mecra. Torga ua mono6MsA TPeyroJIEHUKOB o)
(cM. pUCYHOK, HA KOTOPOM IIOKa3aHa OjHa U3

JBYX Iap nogoOHBIX TpeyroibHuKoB) H/h = t =
=(a + L)/, un H/h= (a + s + L,)/l,.. Orciona _I_]J
gl e i Wiy :

JI2 ¥ l‘l

27.10.JInncr bymarn w3 GJIOKHOTA IJIOTHO NPHKJEeH K gocke. Cma-
3aB €ro MacJoM, MOYHO IIPOYMTATH TEKCT, HAIIMCAHHBIN HAa
obparHo#t croporne Oymaru. B yem TyT neso?

Pewenue. BomokHMCTOCT: U ITOPHCTOCTH OyMaru ImpHMBOJAT K pacces-
HHIO IIaJAIollero Ha Hee CBeTa TaK, YTO MDOYHUTATH TEKCT, HANIHCAH-
HBIM Ha oOparHO# cropoHe Oymaru, HeBO3MOKHO. Macyo, 3aNloaHAs
OpbI ¥ M3MEHssi OPHEHTAIIMIO BOJIOKOH OyMary, yMeHbIIaeT pacceu-
BaHWE CBeTa, ¥ OH IIPOXOJUT 4depes Oymary 6e3 3HAYMTEJHLHOTO OTKJIO-
Hennsd. [ToaToMy TeKCT JIErKO IPOCMATPHBACTCH.

27.11.Ecniu Ha Bemie HabmromaeTcsa MOJHOE JYHHOE 3aTMEHHE, TO
9TO YBHAHT KOCMOHABT, HAXOAAIIUICA B 3T0 BpeMsa Ha JlyHe?

Pewenue. Ecim xocMoHaBT Haxoxures Ha nomycdepe Jlyael, obpaiieHHoOM
K CoutHity, TO 0H Oy/JeT BHIETH IIOJHOE COJTHEYHOe 3aTMeHue. Ecmm KocMo-
HaBT HAXOAWTCA HA JApyroil momycdepe JIyHbl, TO OH Oymer BHAETH JIMIIb
CBETIJIA B BUJie APKMX (HEMHUTAIOIINX) 3Be3Z Ha YepHOM (oHe Heba.

ONTUMITUALHBIE 3ALAYM

0-101. Jlyum 3axofAmiero CoJIHIA IONAfAl0T B 3aTeMHEHHYIO KOM-
HATY 4Yepe3 Y3KYI0O FOPU3OHTAJNLHYIO Iesb B craBHe. [limHAa
meau a = 6 cM, paccTosHHe OT OKHA [0 IIPOTHBOIIOJIOMKHOH
crenbl | = 3 m. KaxkoBa ¢dopma cBeTOBOro maTHa Ha CTeHe,
ecJIM COJIHeUHBIe JIYUH INephneHAuKYIApHB creHe? OueHuTe
pasMephl CBETOBOrO IATHA. YUTO NpomM30iieT ¢ NATHOM, €CJIH
VMEeHBIINATL Mupuny meaun? Nauny?

Pewenue. Y3Kyi0o IeJb MOYHO paccMaTPHUBATH KaK COBOKYII-
HOCTb TOYEUYHBLIX OTBEPCTHIl, PpPACHOJOMEHHBIX BJOJb OJLHOH
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npamoi. CBeT, NPOXOAAIIMI dYepes3 KaMJoe M3 TaKHX OTBeEp-
CTHI, JlaeT Ha CTeHe KPYIjoe CBETJIOe HATHO — H300parkeHue
Conana. Imamerp wpyraoro nara d = DI/L = 3 cm, rge D —
nuamerp Comnnma, a L — paccrosaue or CoanHina g0 3eMJau
(cMm. puc. a). IIaTHO OT Beceil menu ABIAETCA Pe3yJabTATOM Ha-
JIOYKEHHUA CBETJBIX KPYroB OT KayXJOH TOYKHM Imenu (cM. puc. 0).
IIImpuna nmonocku d; oHAa He 3aBHCHUT OT IUMPHUHBI IIEJH, IIOKA Ta
HamHOoro MeHbIIe d. JlnuHAa cBeryoii momocku a + d = 9 cMm.
VMeHbIIEHHE INHPHUHEBI IIEJH NPAKTHYEeCKH He BIMAET Ha pasMep
CBETJIOTO NATHA, & NPUBOAUT JHIIb K YMEHBIIEHHUIO OCBEIIEHHO-
cTH. YMEHbIIEHHE JKe JUIMHBI IeJH IPUBOAUT M K YMEHLIIeHHUIO
AJUHBI IATHA.

| a+d

D

a

a 6

0-102. Termmoxo/; MPOXOAUT MHUMO CTOSAINEd Ha SKOpe MIXyHbI. B
MOMeHT Haubosbiuero cOMuKeHuss OOIMAH IIXYHBI BBITATH-
BaeT PYKY H, IIAAA TOJBKO IPaBBLIM IJIa30M, 3aCJIOHSAET I0-
CTaBJIE€HHBIM BePTHUKANBLHO OOJBINIUM I1ajbLIEeM BBITAHYTOH
PYKHM Hoc Temnoxoga. OTKDPBIB JIeBBIM IJiad M 3aKpLIB- Ipa-
BEIHl, OH BHAUT, YTO TeNeph €ro IHajel 3aKpbIBAET KOPMY
Terioxoga. BonmMan, 3HaA AJHWHY TEIJIOX0Za, cpady ’Ke Ha-
apiBaeT paccrosHue L mo Hero. Kakomo aro paccrosume?
Hnuna rensnoxona a = 100 M, paccrosinue or ria3 Gommana
o GoJBIIOro majblia ero BRITAHYTOM pykm [ = 60 cMm, pac-
CcTOsIHMe MeXxay 3pauxamu 6orimana b = 65 mm.

900 M. Pewenue. Ha pucyHke maobpakeH BHJA cBepxy: AA, —
Temyioxon, O — Goxabnoit majen, B, u B, — riasa. Mcmoas3ysa momo-
6ue TpeyroasEMKoB OB,B, u OA,A,, saxogum L = la/b = 900 m.

BO]IM&H HCOOJIB30BAJI IMApPaAJJaKC — H3IMEeHeHHe HaHpaBJ’IEHHH Ha
00'beKT BCJIeJCTBHE MePEMeHBI TOUKHM HabGI0IeHus.
A,
B, 0
By l L
I I IA?
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28. OTPAKEHME CBETA.
H30BPAREHHE B IIJIOCKOM 3EPKAJIE

28.1. ITouemy HOYBIO JIY’KA HA HEOCBEIEHHON [JOpore KajyKeTcs
BOAWUTENI0 TEMHBIM HATHOM Ha cBeTJIOM (hoHe?

Pewenue. W1 ny:xy, U JOpOry OCBELIAIOT HOYBIO TOJLKO (haphl aBTo-
MoOmisi. OT rIagKoi MOBEPXHOCTH BOIBI CBET OTPAKAETCH 3€PKAalb-
HO, T. €. BIepej, a IPH OTPa’KeHWHM OT IIEPOXOBATOH [JOPOTH CBET
paccenBaeTcd, TaK YTO YACTh OTPAXXEHHOTO CBeTA IIONajaeT B IJasa
Boputento. Ilo Toit ke npuuuHe 1IpHU cBete (hap scmpeiHo20 aBTOMO-
OMaIs BMJ JOPOrM NPeobpasuTcA B «IIPOTHBOIOJOMKHBIN»: JIysKa Oy-
JIeT Ka3aTbCs APKUM NATHOM HA TEMHOM (hoHe.

28.2. Tlouemy m300pa’keHUA MHOTHUX TIPEIMETOB, KOTODPbI€ MBI BH-
OUM B IUIOCKOM 3epKaJie, Tak IOX0)KH Ha CaMU IIpeaMeThi?

Vraszanue. MHOrue npeamMersl, OKpy:Kaloiiue Hac, obJiagaimT 3ep-
KaJbHOM cHMMeTpHell (JMoau, >KMBOTHBIE, PacTeHHd, AOMa, Me-
Oenb, mocyga u Ap.).

28.3. C Kaxkoii eapl0 B HEKOTOPBIX 3JIEKTPHYECKUX HM3MEePHUTEIbHBIX
npubopax IoJ HIKAJION IIOMEIaloT 3ePKAJIbHYIO HOJIOCKY?

Peuwenue. Mexay cTpeslKoON M IJIOCKOCTBIO IIKAJEI CYIIECTBYET
HeroTdpeIii 3a30p. IloaToMy KoOTZia Jyd 3peHMs He NMepHeHAMKYJIA-
PeH ILIOCKOCTH INKAJbI, CTPeJIKa Ka)KeTcsa HabJgaTelsl0 coBMe-
LIIeHHOH He ¢ TeM JAeJIeHMeM IIKAaJbl, HaJl KOTOPLIM OHa B JeHCT-
BHTEJBHOCTH HaxomurcA. IIpu nmpaBHIBHOM OTCYETe CTPENIKa U ee
3€pKaJIbHOE OTPa)KeHUEe MOJIDKHBI CIMBATBCA. OTO TapaHTHUPYET,
4YTO JIy4 3PEHUA NePHeHJHKYIAPEH NIOCKOCTH IIKAJbI,

28.4. Ha pucynke INokasaHbl CBeTAIAACH R
TOYKa ¥ 3epkayo. Halgure rpadu-
yecKkH o00JsacTh, M3 KOTOPOH BHMIHO
nzobparkeHHe TOUKHU B 3epKaJe.

IS

Pewenue. W3zobpaskeHue TOUKH
oymer BUAHO u3 obmacru, orpa-
HUYEeHHOH JiydyaMH, OTpaXeHHBbI-
MH OT KpailHMX TOUeK 3epKaJa
(nyur 1 m 2 Ha pucyHKe). Ita g
06J1acTh HA PHCYHKE TOHMPOBAHA. >l

Kak cremyer ua3 IpUBEJEHHOTO PH- A,

CYHEKEA, «obJracTh BHIEeHWA» TOUYKH A nerko onpeneyNTh, CUHUTAA, 4YTO
n3obparkeHne TOYKM A; paccMaTpPUBAeTCHA «CKBO3b 3epPKANI0» (Kak
CKBO3b OKHO).
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28.5. Kaxosa Jo/Ha OGEITh MMHHMANBEAA BEICOTA BEPTHKAJBHOTQ
3eprana, 3Te0R uenoser pocToM H MOr BHAETE B HEM CBOC
naofpaxkedHe Bo Bechk pocT? Ha Karo#l BeIcOTe DOJHEH HAXO-
JHTHCA HUEHKE Kpailt aToro 3eprana?

H/2; BLICOTA HUXHEro Kpaa sepkana porkHa GeiTe BABOE MeHbLUE
paccToAHWA OT Mas Ao nona. Yxesaenwue. CM. pucyHok; AB — geno-
BeK, A,B, — ero naolpaykeHue g 3epraje; Touka C — IJag YeNoBeKa.
4 D 4,
C

e pasimn e amey
it e R

RN

B B,

28.6. Ha pucynxax uacOpaXXeHnI 4deThipe Touxm. MoryT jam xa-
kre-apufio ape U3 HEX OLITL UIOOPAMEHUAMM ABYX ADYIHX B
mrockoM seprane? Ecay ga, TO CKOJIBLKO pelleRHiH CyIecr-
BYET ANA KaXXIOr0 M3 npuBefeHHMX cayuaee? Hadinure mo-

. CTPOEHHEM BO3AMOMKHOE NONOMKEHNE 3epKajda, OTMeYasd Ha
PECYHEAX, KAKAA CTOPOHA IUIOCKOCTH SBISETCH OTDANKAID-

meif. .

A Bl ' a C -
c D B D

a a

A B A B
1]
c D
c
a 2

B cnyyae a umeeTrcsi 4 pellenus; B cryyae 6 pelueHni HET; B CnyMasx
6 1 2 eCTb NO ABa PeWeHns. Vxasanue. CM. DHCYHKH LA CIYYaf d.
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28.7. Haiigure nocrpoenmeM JaimHeii-
WA XOA Jdyded DPH OTPAIKEHHE
OT ILTOCKOTO 2epKana (cM. pHCy-
HOK), He U3MEDHAA YTIIOB.

Yraaarue. OrMeTsTe Raryio-THG0 TOUKY Ha JNyde M DocTpoiiTe
naofpamenie »Toi ToukH B aepkane. [locne oTpaykeHHA Jayda OT
gepraxa xAyd OymeT MATH TaK, KAK eciH ORI OH BHIIE] u3 maobpa-
JHEHHA TOYKH. )

28.8. BricoTa CONMHOA HAX TOPHBOHTOM (T. €. YrOJX O MEXIY COJ-
HeYHRIMH JAYY8MH ¥ TOPN30ATANLRHOH IJIOCKOCTBIO) COCTAB-
%1ger 48°, Tlog Kak¥M yrJioM K rOpH3OHTY CleayeT Pacmno-
JIOMHUTL 3€PKAaN0, YTOGH OCBeTHTH +«3ailuMKOM» IHO rayGo-
KOT0o Kononma?

B = 69°. ¥Yxasanue. CM. DHCYHOK,
M3 saroHa OTpa‘deRwdA cBeTA CAELY-.
€T, YTO NAaJAKIIENX H OTPAXKeHHLIR
xyqu 06pa3yIoT OJHHAKOBLIE YDJEH C
naccKocThio sepkana., Hs pucyEka B
BHAHO, yTo f — o = 90° — B, oTryza

B—ot

cregyer, uro B =45° +% = 69°,

28.9. JIyu ceera, MOVIIHA #3 TOUKH A
A, opuxopur B Touky B, orpa-
BHBIOHCE OT ILIOCKOrQ 3epKana B
CD (cu. pucyror). Hoxamnmre,
Y10, <OOJUUHAACH* B3AKOHY
OTPRIKEHMA, JIYY «BRIGHDAET»
KpATIAAIIAA OyTh.
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Pewenue. IIpeanonosxum, 4To JyY OTPASUIICH OT 3€PKAa B HEKO-
Topoit Touke E (cm. puc. a). [iauna TpaekTopun syya AEB paBHa
nauHe jgomaHoit A EB, roe A, — TouKa, CHMMeTpHUYHAasd TouKe A
OTHOCHUTEJbHO TJIOCKOCTH 3epkaina. IlnuuHa ke Jomanoit A EB
MHHHMAaJbHa, Korga Touyka E jexur Ha npamoii A,B. B atom
cayuae (cm. puc. 0) yrasl CEA, u BED paBHBI KaK BepPTHKAJb-
Hble, U noatomy £ BEF = £ AEF, 1. e. yroj OTpakeHus Jy4a
paBeH yrury ero nagenusi. Takum obpasom, AJmHA TpaeKTOpuu 0V-
JeT MUHHMAJBHOH MMEeHHO IIPH 3ePKAJbHOM OTPayKeHHH. ITO CBOIi-
¢TBO OTKpBLI 'epoH AJleKcaHpUHCKUIA.

A A F
B l B
|61 E C
JL/// i s
A Aj
Puc. a Puc. 6

28.10.B Kakux TOUKAX KOMHATHI JOJKeH HAXOIUTHCS UYejoBeK,
uTo0Bl OH MOI BH/JETHh B 3epPKaJie BeCh 9KPAH TeJeBH30pa
AB (cm. pucyHok)? IlaiiTe rpadudyeckoe pelneHue.

| RU—

A B

Cm. pucyHok. Wckomas obnacTb oTMe4yeHa OBOWHOW LUTPUXOBKOM.
Pewenue. 3epkalo urpaer poib «OKHAa», Uyepe3 KOTOpoe Habmamomaa-
TeJIb CMOTPUT HA M300parkeHus NPEeJMeTOB B «3asepkanne». Ha
pucyake A,B, — wusobpakeHue B 3epKaje HKpaHA TeJeBU30Da;
BEePTHKAJLHON IITPUXOBKOH OTMe4YeHa 00JacTh, OTKyAa MOKHO
BHJETH B 3epKaJie OTparkeHMe TOUYKHM A; IOPH30HTAJBHOH IITPH-
XOBKOH — cooTBeTcTByIomiasa obsacTek anA Touku B. W3 obmacrtu,
OTMEYEHHON [ABOMHOI IITPUXOBKOH, MOMKHO BHAETH OTpPaKeHHS
Touek A u B, a, 3HAYUT, ¥ BCEero sKpaHa TeJieBH30pa.

B, A,

| L |.B

T
1

HH
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ONTUMITUALHBIE 3ALAYY

0-103. OnpenrennTe ¢ DOMOMEBIC NOCTPOCHUS, KYAA HYMKHO HAIDa-
BHTH AYY 43 Touxa A (cM. pucyHnox), urobisl mocie IBYX OT-
PaKeHWH OH momaj B TOUKY B,

A

Yrazanue. CM. pUCYHOR, Ha KOTQPOM A, — H300pa)keHHe TOUKH
A B BepTHHRAJNLHOM 3eprane, a B, — maobpamenus Toukw B B ro-
PE3OHTAJLHOM,

B,

0-104. Isa seprana (cM. PUCYHOK) B3AMMHO NEPHERIHKYJIADHEL.
CronbKo usoOpasxenuii TOUKKM A pAator ata zeprana? Ilo-
cTpoiire 9TH u306passeHn,

L4

2

3 naobpaxenunn {CM. pucyHOK). Pewenue. BeaexcTsme OTPaeHns
cBeTa oT zepxana 1 posHuxaer nsoOpamenme A, & BCASKCTBHE OT-
paxkeHus OT sepxana 2 — mzobpamenue A, {cM. prcyHok). Hexo-
TOPHIE e JYyYH, OTPESHENIMCH CHRYANA OT 3epHANs 1, OTpasaior-
ca saTeM ¥ oT aepkana 2. Ilocie mepROrc OTPAIKEHUA OYUOK 3THX
Ayuell KAy ORI «PCXOoAHT» U3 TOUKHM A, (B 9TOi TOUKe mepecexraroT-
cAd NpPOAOJMeHHUsd jyueit). 3HAYUT, OOCAe BTOPOTO OTPAXKEHUS
OOABHTCA ellle MHHMOe HaofpameHHe A; TouKH A, B aepraine 2.
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HMzobpakerne Touyku A, B 3eprase 1 ToxKe momagaer B TOYKY Aj.
Boaee OBYVX OTpa}EEHHﬁ He HCIOBITHIBAET HH OOHH JIY4Y, CcJejoBa-
TeJbHO, APYTUX M300pa)keHmii HeT (Touka A, He MOXKET OTPA3HUThCSA
HHM OT OIHOIO M3 3epKaJ — A 000MX 3epKaJ OHA HAXOMWUTCH B «3a-
3EepKAaJIBe» ).

Ay Ay

0-105. CronbKko m3obpaskeHHil cBeTAmeics TOUKM A NalT 3epKaja
(cm. puc. a, 6)? IlocTpoiiTe 5T H306parKeHUA.
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29. NIPEJIOMJIEHHE CBETA

29.1. Ha ngHe YalIKM JIEXKUT MOHETKa (CM. PMCYHOK) Tak, 4TO ee
He BugHO. OZHAKO eclaW HAJUThH B YaIIKy BOAY, MOHETKA
IIPU TOM K€ IOJIOMKEHHH TIJiada CTaHOBHTCA BHAHMOMA. O05H-
ACHHUTE ABJICHME M cjejiaiiTe cxeMaTHYeCKHMH DPHCYHOK, IO-
KasbIBAIOIIMIT X0 JIyYer.

V

VYrazanue. Ha pucynke mokasaH XOJ Jy4a, HAYIEro OT MOHETKH
K IJIa3y W MCIBITABIIETO IPeJOMJIeHHe Ha IDAHUIEe BOJA-BO3AYX.

w

29.2. Paurum yrpom CoJiHIle, OTPa)K€HHOE OT IIOBEPXHOCTH CIIO-
KOMHOM BOJBI, CJENHT IJasa, a B IIOJJeHb Ha M300paykeHue
ConHIIA B BOJE MOYKHO CMOTpeTh Jake 6e3 TeMHBIX OUYKOB.
[Touemy?

Pewenue. Ilagamoinyue Ha MOBEPXHOCTH BOMABLI COJHEYHBIE JIYIHM Yac-
THYHO OTPAKAKTCSH, a4 YACTUYHO IPEeJIOMJIAITCA U YXOAAT B BOIY.
Koadumuenr orparkeHns cBeTa 0T I'DAHMIILI Pasfiesia IPO3pPadHbIX
cpej 3HAYUTEJHbHO YMeHbINaeTcA ¢ YMEHBIIeHHMeM VyIJia HajeHud.
Pano yTpom, i HAKJIOHHBIX COJIHEYHBIX Jy4el, 9TOT Koa(huIm-
eHT OJIU30K K eJuHHIIe — YTPOM B BOJe TeMHO, Jaye Korjga CoJIHIe
Yya#e B30ILIO. ROI‘,Lia COJIHIIe CTOHT BEICOKO, RO:)(I)Q)HHHGHT oTpaie-
HHA HAMHOI'O MeHbIlle e IMHHILBI.

29.3. Jlyu crera majaer Ha TOJICTOe BUTPUHHOE CTeKJO. [okakure,
YyTO MOCJEe IPOXOKIEHUS CKBO3b CTEKJIO HAIIpaBJIeHMe Jiyda
He M3MeHdAeTcsa. A 4To naMeHseTcsa?

Pewenue. CBerT, NpOXOAs uyepes3 CTEKJIO, MCHLITHIBAET IPEJIOMJIe-

Hue deaxcovt. IlyeTs yron majgeHus IpW BXole Jyda U3 BO3AyXa B

CTEKJIO PaBeH O, a yrou mpejomienus paseH [ (cm. pucysok). Ilo-

CKOJIBKY IIJIOCKHE IIOBEPXHOCTH CTEeKJIA ImapajljiesbHbI, YroJ majge-

HHS [P BBIXOJE Jyda M3 CTEKJa B BO3AYX pPaBeH YIUIY IIpeJIoMJIe-
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HuA 3 upm BXoje Jiyua U3 Bozjayxa B crekyo. IToaTromy m3 oGparu-
MOCTH XO0/la CBETOBBIX JydUell cjelyeT, 4TO IPH BBIXOJE M3 CTEeKJa
B BO3AYX YroJ NpeloMJeHus paBeH o. Tak Kak magamouiuii ayd u
JIy4, TPOILIEeNIIHII CKBO3b CTEKJO, 00pasylT OZHHAKOBEIE YIJIBI C
napaaneibHbLMU TIOBEPXHOCTAMHM, BTH JIydyH napayienbHbl. Cie-
JI0BATEJILHO, JIYyY, NPOMIEAIIAI CKBO3b CTEKJO, He H3MeHSeT Ha-
NpaBJeHnd, OAHAKO OH CMeIaeTcH.

29.4. O6BACHHATE C MOMOIIBIO CXEMATHYECKOr0 PUCYHKA, IIOYeMy TJIy-

OMHAa o3epa KayKeTcA MeHBIIeil, 4eM OHa ecTh Ha caMoM feje?
Pewenue. Ha pucyHke mokasaH XOJ Jydeil, UAYIIUX U3 TOYKHU
A Ha. nHe. Kak BUIHO M3 pHUCYHKAa, m3obpaskeHue A, Touku A pac-
IIOJIOeHO OJiMKe K MOBEPXHOCTH BOIHI.

|

ot o

A

29.5. ITouemy TonueHoe crekso Henpospauuo? Ilodyemy omHO cra-
HOBHTCHA IIPO3PAYHBIM, €CJIH HOTPY3UTH €ro B BOAY?

Pewenue. Ilpy npoxoxJeHUN Yepes3 TONYEHOe CTEKJIO CBeT Iepece-
KaeT MHOKeCTBO I'DaHMI] pasjesa CTeKJo—Bo3ayx. Ha Kamagoil us
9TUX TPAHWI] IPOMCXOJUT HE TOJBKO NPEIOMICHHE, HO U OTpake-
HUe cBera. M3-3a MHOTOKpPATHEIX OTPAYKEHMII CBET IIPAKTHYECKU He
NPOXOAMT CKBO3b TOJUEHOE CTEKJO; OHO BBRITIAAUT GenwiM. B Bome,
[IOKas3aTes]b IPeJOMIeHUs KOTOPOM GJIM30K K IIOKA3aTeJio IPeoM-
JIEHHA CTeKJia, OTpaskeHHWe HA I'PaHMOAaxX pasjiesia, 4 TAK)Ke OTKJO-
HEHHue JIy4eil IIPH IpPeIoMJEHHH De3KO yMeHbInaioTcs. Iloaromy B
BOJIe TOJUEHOE CTEKJIO MOYTH MPO3PAaYHO.
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ONTUMIMUALHBIE 3AOAYU

0-106. IIpaBMJIBHO JIM YTBEp)KAEHHE «CBETOBLIE JVUM B BO3AVXe
IPAMOJIHHEHHEI» 7 '

HeT. Pewenue. Boaayx He Bcerga MOMKHO CUMTATH OJHOPOIHBIM.
Ecinu cocegHme cJIOM BO3AyXa MMEIOT PASJIMYHYIO ILIOTHOCTB, TO
IpH Iepexoxe M3 OJHOTO CJOS B JPYroil HAIDABJIEHHE CBETOBBIX
.nyqeﬁ uaMeHnsercs. VMaMeHeHHe IIJIOTHOCTH NPOHCXOOHUT IIJIABHO,
NOo3TOMY CBETOBBIE JIVUHM H3MEHAKT HaNpaBJieHHEe TaKe IIJaBHO:
JIYYM UCKPUBAAIoMCcA. ITO sABJIeHHe HaselBaeTcsa pedpaxumeit. Ha-
npuMep, HM3MEHYMBBLIE KOHTYPBHI IIPeAMETOB, HaXOAAINUXCH II0
APYI'VIO CTOPOHY KOCTpa, 00BACHAIOTCA pedpaKkimeil cBera B BOC-
XOOAIHX MOTOKaX TeIllJioro BO3ayXa.

0-107. B sxapKuX IYCTHIHAX MHOTrAA HaOJIIOJaeTCsH MHUDAX: BIAJeKe
«BOBHMKAET» MOBEPXHOCTH BojoeMa. KakuMU (pU3UUECKUMHU
ABJIEHUAMU 00YCJIOBJIEH TaKoil Mupam?

Pedpakumneir (nckpuBneHmem cBeToBbIX nyyen). Yrxasanue. Cm. pu-
cyHok. Takas pedpakuusi BO3MOXKHA, KOTZa HUMKHUE CJIOU BO3AY-
Xa OKA3bIBAIOTCA CAMBIMU TrOpAYHMH. BosHukaer mimiosus, 6yaro
CBET OTPaKaeTcd OT B3epPKAJbHOH IOBEPXHOCTH. OTY <«IIOBEPX-
HOCTB» H IIDHHHMAamwT 3a IIOBEePXHOCTE BOJOeMA. AHaTOTHYHBIH
MHDa’K, ¢<BOJOEMAa» BO3HHKAET YacTO M B HAIIMX INHPOTax: B JKap-
KW JeHb Ha COBEPIIEHHO CYXOM IIIOCCE BOAMTEJNL BHIMT BIepeIH
«nyu». IIpy npubaMKeHHN K TAKOM «JIysKe» OHA HCYe3aer.

0-108. ITouemy mokpsril acdanbT TemMHee cyxoro? Ilouemy anamormy-
HoOe SAIBJIEHHE He HabJofaercs s IOJMPOBAHHOTO IpaHUTAa?
Pewenue. HepoBHOCTH BIa’KHOM HIEPOXOBATOM IMOBEPXHOCTH IIO-
KPBITHI TOHKHM CJIO€M BOABI. B peayibrare MHOTHEe Jy4YH HCIIBI-
TBIBAIOT I[IOJIHOE OTPa’KeHHe Ha I'PAHHUIE BOAa—BO3AYX. ITO IPHUBO-
JAUT K JONOJHUTEIbHBIM OTPA’KEHHUAM OT MOBEPXHOCTH (CM. puMc. d,
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HAa HKOTOpOM XOI Jy4a B OTCYTCTBHE BOIABI IMOKA3aH HYHKTHDOM).
A TOCKOJBKY IPH KaMJ0M OTpPa)KeHHH YacTh CBeTAa IOTJollaercHd,
MOKpasi IIOBEepXHOCTh Kakercs Oosiee Temuoii. Ha raagxoit xe
IIOBEPXHOCTH CJIOl BOJABI IUJIOCKUIT, BCJEACTBHE YEro IOJHOE OT-
pajkeHVe HEBO3MOMKHO (cM. puc. 0). AHAJOTHYHO OOBACHAETCA H
HACBHIIOIeHHBIN IBeT MOKDPOH IIE€POXOBATOM IOBEPXHOCTH, a TaKKe
IMOBEPXHOCTH, HOKPBITON IPO3PAYHBIM JAKOM HJIM IIPUIIPECCOBaH-
HOM TJIEHKOM.

o =

Puc. a Pue. 6
30. JHMH3BI
30.1. Yem orTamyaeTcsa HeHCTBUTENIbLHOE H300pPaKeHMEe TOYKH OT
 MHUMOTO?
Pewenue. JeiicTBuTenbHOe u300pamkenme A; TOUYKH A — 3TO

TOYKA IepeceyeHMd Jiyded, MCXOAAIIUX M3 TOYKM A, Iocie HX
IpeJOMJIeHNsA B JIMH3e (CM. DHUC. d); MHHMOe JKe H300pasKeHHe
TOYKH — 9TO TOYKA IIlepeceueHuss npodoaxceHuil Jydeir (cM.
puc. 6). [eiicTBuTenprHOEe HM300parKeHWe, B OTJMYHE OT MHHMOTO,
MOJKeT OBITH IOJIYyYeHO Ha 9KpaHe.

c\//“\_\.

a

30.2. ITpexpnoxkuTe HMpPOCTOi CIOCOO MU3MEPEHUS OIMTHYECKON CHJIBI
coOMparomeil JTNHSEI.
Pewenue. Hafo monyyuTs ¢ IMOMOIIBIO JIMH3BI HA 9KpaHe (CTeHe

unyu Jgucre OyMmarm) yeTkoe Ma3oOparkeHHme ydaeHH020 TpegMeTa
(manpumep, ComHIa, ecau Bel He GomTech MpoXKedb dKpaH). Pac-
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CTOAHWE MeXJy JHHB0H ¥ sKpaHoM Oyzer paBHO (hOKycHOMY pac-
CTOSAHUIO JIMH3EI.

30.3. Kak uaMeHUTCH MOAYJbL (OKYCHOTO PACCTOSAHHUA JMHSEI,
ecay ee MOTPY3UTH B BoAY? 3aBHCHUT JH OTBET OT TOro, Ka-
Kaf JuH3a — coOdMpalroiias UiH paccemBaias?

YBenuuutca B oboux cnyvasx. Veaaanue. Ilpu npesomiesun Ha rpa-
HHIOAaxX BOJA-CTeKJI0O M CTeKJIO-BOJA HM3MeHeHHe HAallpaBJeHHA Jy4ya
OymerT MeHBIIMM, YeM Ha T'PAHHIAX BOBAYX-CTEKJIO M CTEKJIO-BO3IVX.

30.4. Kax uameHuTca maobpaskeHHe CBETAIIEHCH TOYKH, MOJIYYEH-
HOE HA 9KpaHe IPU MOMOINM COGWMpAoIeil JMHS3bBI, ecJaH 3a-
KDBITh BEPXHIOK MOJIOBMHY JauH3bI? OOOCHYHTE OTBET C IIO-
MOIIBI0 CXEMATHYECKOr0 PACYHKA.

Pewernue. N3obpakenue Kagod TOUYKH CO3-
naeTcs 8cemMu JYYAMH, BBIIIEAIIMMHM U3 ITOH
TOYKHM A ¥ OpPOLIeNIIMMH 4Yepesd JHH3Y (cM.
PHUCYHOK). 3aKDBIB BEPXHIOK NOJOBHUHY JIHH-
8bI, MBI IIEPEKPBIBAEM YacThb Jydeil, HO XO.I
OCTaJILHBIX JIy4deil He" usmensemcs. IloaTomy
noJsiokeHue u300paKeHus TOYKH He H3Me-
HUTCHA, ONHAKO ee H300paKeHMEe CTaHeT Me-
Hee APKUM.

30.5. Ha puc. a, 6 uzobpaykeH XOoJ ABYX Jyueil, MCILITABIINX IIpe-
JIOMJIEHHE B JIMH3e. B KaKOM DHCyHKe (MJIHM DHCYHKAaX) HOIIY-
merna omubdka? ObocHyliTe CBOI OTBeT.

b S

Pue. a Puc. 6

B puc. 6. Vraazanue. Paccmorpure Xo4 Ayda, IMPOXOAAIIEr0o dyepes
ONTHYECKUN IEeHTP JIMH3bI.

30.6. a) HapucyiiTe X0 ABYX HapaJlieJbHBIX Jydel (CcM. pHC. a)
M JOKaKUTe, UTO IIOCJEe IIPEeJIOMJIEeHHS B JIMH3E 9TH JIY4H
mmepeceKyTca B TOYKe, Jiexkamied B (OKaJBHON IJIOCKOCTH
nuH3sl, 6) Ha cobuparomniyio JHH3Y TAJAI0T JIYYH, UCXOAAIITe
M3 TOYKH, PACIIOJIOKEHHOH B (DOKAIBHOH IIJIOCKOCTH JIMH3LI (CM.
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puc. 6). Hapucyiite X0 aTUX Jiydeil M JOKaXKWUTe, YTO IOCJIE
MIPeJIOMJIeHUSA B JIMH3€ 3TH JIYYH CTAHYT IapajjebHBIMHA.

RN 5 %
o

Puc. a Puc. 6

Yrasanue. a) Cm. puc. a. MoXHO J0Kas3aTh, YTO B 9TOH K€ TOUKe,
Jeskanieit B (DOKAJbHON IIJIOCKOCTH JIMH3BI, IIEPECEKYTCH IIOCTIe
OpeJOMJIEHNA B JIMH3E 6Ce JyUH IapajljIeIbHOTO IMy4Ka, Hagaioliue
Ha JuH3y. 0) CM. pue. 6. MoKHO IOKasaThk, 4YTO 8C€ JIYUH, HCXO-
OAIIMe M3 TOYKH, Haxonsmeics B (GOKAJbHOMW IIJIOCKOCTH JIMH3BI,
mmocJie MpeJOMIeHUA B JIMH3e OYAYT MATH HapaIelbHBEIM IIyYKOM
(HampaBJieHMe 3TOTO MyYKa JIeTKO HailTH, paccMaTpuBad JIyd, IpPo-
XOOAIINH yepe3 ONTHYECKHA IEHTD).

1 /\ 1 1 ,\ 1
= et
1 E | !

1 v l N N I
Puc. a Y Puc. 6

30.7. a) HapucyiiTe xox AByX Jydeif, n3o0pa’keHHBIX Ha pHC. d.
Cne mnepecekyrcsa NPOJOJIMKEHHS IPEJOMJIEHHBIX Jydeii?
0) HapucyiiTe Xom ABYX Jydeil, m3o0pa’KeHHBIX Ha pHcC. 0.
OAMHAKOBBL JIH HANPAaBIEHUA JTUX Jyded Iocle IpesomJe-
HUA B JHH3E?

. v/
i L9
| r"""-"-_
if i F F
1 : i
! i
A
Puc. a Puc. 6

Yxaaanue. a) Cm. puc. a. MoKHO JOKasaTh, 4TO B 9TOH JKe TOUKe,
Jexxaineil B (POKAJBHON IJIOCKOCTH JIMH3bI, IePEeCeKyTCA MPOHO0JI-
KEeHUS 6cex Jydel IMydKa Iocjie UX MpeJIoMJIeHUS B JIMH3e.
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Puc. a Puc. 6

6) Cm. puc. 6. MoKHO I0OKasaTh, YTO 6Ce JIyUW, IPOAOIKEHHS KOTO-
PBIX TepeceKalnTcs B OGHOM TOYKe, JexKaleil B (DOKaJbHOH ILIOCKO-
CTH TIO ZIPYTYI0 CTOPOHY JIMH3BI, TIOCJ]E IPEeJOMJIEHHA B JIMH3e OyAyT
HMATH TapajjleIbHBIM IIYYKOM (HallpaBJIeHHe 9TOro Iy4YKa JIerKo Haii-
TH, pacCMATPHBAasA Jy4, IPOXOAAIINNA Yepe3 ONTHYECKHUH IIEHTD).

30.8. Ha pucyHKe mnokasaHa rjaBHas ontudeckas ock MN TOH-
KO# JIMHBBI, CBeTANIafAcA Touka A W ee H3o0pa)keHme A,.
HaiiguTe DOCTpOEHMEM IOJOXEeHHEe ONTHYECKOro IeHTpa
JUH3BI M ee TIJaBHbIX (okycoB. OmpemenuTe TaxiKe THII
auH3EI (cobuparmas HIM pacceuBaromias) U THI usobparke-
HuA (JeiicTBUTENbHOE MM MHUMOE),

A

L]

M N
el ; A,

Cm. pucyHok. JluH3a cobuparowjas; nsobpaxeHue OelNCcTBUTENLHOE.
Vrkasanue. Yepes TouKy A, IPOXOAAT 6Ce JIy4H, BHIIIEAIINE H3 TOY-
KH A ¥ NpeJIOMHBIIMECS B JHH3e (MJIH IPOJOJKeHHUA IIPeJIOMJIeH-
HBIX Jydeit). B manHOM ciyuyae ya00HO BOCIIOJIBL3OBATHCS BYMS
JIY4aM®: JIYYOM, IPOXOAAIIAM Yepe3 ONTHUYECKHI IEeHTD JUH3HI, U
JIy4OM, TapaJijieJIbHbIM INIABHOM ONTHYECKOH OCH.

M 0 N
Al
A4
30.9. Ha pucyHKe IoKasaHa rjaBHasd
ontudeckas ock MN JMHBE H
xXonx oxHoro u3 ayueit. Haiigure M N
[IOCTPOEHMEM MOJIOXKeHue (hoKy-

COB JIHH3bI.
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Vrazanue. CM, PUCYHOK.

30.10.Ha pucyHKe moxasaH Xox Jyda 1 depes coOMpAaloumIyio JWH-
ay. IlocTpoiiTe nanpHeHmMIKMN Xox ayda 2.

2

Pewenue. IlocTpoum (HOKATBEHYIO IJIOCKOCTE JIMH3BI, PACCMOTDEB XOJ
ayua 1, mpayimero 4epes ONTHYECKMHA LEHTD JIMH3BI I1APAJIEIBHO
ayugy 1. Jlyuu 1 u 1’ nepecekyrcsi B (DOKAIbHOMN NJIOCKOCTH JIHMH3bI
(cM. pucyHOK). 3aTeM pacCMOTPHM XOJ Jyda 2, HAyuiero depes
ONTHYECKHMH HEHTDP JHUH3BI napajnenbHo jgyuy 2. Ilocme mpoxosk-
JeHHUs JHH3BI 3TOT Jyd AOJKEeH Iepecedbcs ¢ MPeJIOMJEHHBIM Jy-
uoM.2 B (DOKANBHOH MJIOCKOCTH JMH3BI, UTO M ITO3BOJAET OIpese-
JIUTH XOJ JydYa 2 mocje mpesoMIeHUA B JIMHSE.

30.11.IlocrpoiiTe m3obpaskeHme TOUKM A, JeKalledl Ha TIIaBHOMI
OIITHYECKOM ocu co0uparwIeil JMH3bI (CM. DUCYHOK).

A
oL

CMm. puc. a, 6. Pewenue. Bocroib30BaThCsI X0JO0M TPEX OCHOBHBIX
Jy4dei, ¢ MOMONIBI0 KOTOPHIX ODBIYHO CTpPOMTCA H300pakeHUe, B
AaHHOM cJiy4dae He yOacTc#d, IIOCKOJEBKY BCe TPH Jiy4da COBHagamT
(nngyT BAOAB TJIABHOM onTHYecKoM ocm). MoKHO, OJHAKO, HCIIOJb-
30BaTh NIPOM3BOJbHBIN « HAKJOHHBIN» JIYyY M Iapajje]bHBIN eMy
JIYY, TPOXOAAIIMII Yepea IEHTD JHUHB3BI: IOCJe IPOXOXKIEHHA de-
pe3 JUH3Y 39TH Jy4YH HepecekyTca B (GOKAJNLHOH IJIOCKOCTH (CM.
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puc. a). Jpyroii merox mocTpoeHHA H300pakKeHUA ITOKAa3aH Ha
puc. 0.

B

A FO B,

Puc. a Pue. 6

30.12.Ctena ocBelleHa COJHEYHBEIM CBeTOM. Ecium mnepej cTeHOI
PasMecTHTh PACCEeHBAIOMIVIO JHH3Y, TO HA CTeHe IOABISETCH
yyThs 00J€e TEMHBIH KPYT, OKPY?KE€HHBIH CBETJBIM KOJBIOM.
O0BACHUTE 2TO ABJIEHHE.

Vrasanue. Cvm. pucysoxk. Ha xonbmo momajgaioT Kak Jydu, pacce-
SAHHBIE JUH30M, TAK U JIyuM, HE TMPOIIeJIINe Yepes JUH3Y.

S

\

BEA]

\

¥y

B LT L ——

| B

30.13.JIunza, cocrodAmas U3 ABYX CJI0KEHHBIX BILIOTHYIO OXMHAKOBBIX
«TIOJIOBMHOK », JIAeT HA AKpaHe M300pajkeHue CBEeTAIIEHCHA TOUYKH
(cm.. pucyHok). Kax mamenurTca m3obpajkeHHe, ec/iM BEPXHIOK
«IIOJIOBMHKY» JIMHSBI [I€PEMECTHTH HEeMHOTO BBEDX, & IIPOMEXKy-
TOK MEXKIY IOJOBUHKAMH 38KDBITh ITOJIOCKOW KapToHA?

Pewenue. Kaxxnasa DoMOBUHKA JHMHSBI JaeT CBOe H300pakeHue
cBersAmeiica ToYKu (mpasja, B 2 pasa MeHee ApPKOe, deM IleJias
auusza). [losToMy Ipu caBUre BepXHeM MOJOBHHKU H300pakeHue
«pa3gBOMTCH»: HMIKHAA IIOJOBUHKA OyaeT AaBaTh M300paskeHHe
HA Ipe’XKHeM MecTe, a4 BePXHAA — HECKOJBKO BBIIIE.

149



30.14.1i3 gByX COPTOB CTeKJia C PAa3JHIHBIMHU
IIOKa3aTeJsIMHA IIPEeJOMJIEHUA H3rOTOBJIEHA
caomerad JuH3a (cm. pucyHok). Kakxoe
n300paKkeHne TOUEUHOTO MCTOYHHKA CBETA
nact ara guHza? CumraiiTe, YTO HA rpaHHU-
max MeMKAy CJOSAMH CBET IIOJHOCTBIO IIO-
TJIOIIAETCH.,

Pewenue. Ecnu 3aKpbITh BCe CJIOM W3 CTEKJIAa OJHOTO COpTa, TO
ocTaBIIMecA CJOM «paborarT» Kak oObiyHas JsmH3a. Ciemosa-
TEJIBHO, CJIOMCTAS JIMH3a AACT 064 M300parKeHHUsd KarKI0M TOYKH.
Ha skpane, mIepueHIHKYIAPHOM I'JIaBHOH ONTHYECKOH OCH JIMH3BI,
JIMIIL OJHO M3 3THX H300pakKeHHil MoKeT OBITH YeTKuM. Jlydw,
MPOLIEAIINE YepPe3 CIOM M3 CTEKJa APYyroro copra, o6pasyioTr BoO-
KPyr u300paKeHHsA CBETJBLIH OPeoJ.

30.15.MosxeT /i ABOSKOBBIIYKJIAsS JUH3A OBITH paccenBalomei?

Pewernue. JIBOAKOBRINYKJIAA JHH3a SABJIAETCA pacCeMBaloleil, ec-
JM TOKasaTesb IPeJOMJIeHHWs MaTepuaya JUH3bI MeHblie, YeM ¥
OKpysKalomeil cpenbl (BO3AYIIHAA JIMH3a B BOJE WJIH B CTEKJIE).
3aMeTnM, UTO IIPH TeX Ke YCJIOBHAX JBOAKOBOTHYTas JIMH3a 0OV-
aeT cobuparomien.

OSIUMIUALHBIE 3ALAYU

0-109. IlocrpoiiTe mM30bpaskeHue Ha- B
KJIOHHOH crpenky AB, mpoxoasmei F, F
yeped (okyc cobupamolmeit JHH3BI

(cM. pUCYHOK).

Pewenue. Cm. pucynok. lleiicTBuTesnbHOe M3o0parceHne orpesxka AF
u MHHMOe u3obpakenue orpesxa FB HaxoasaTcsa 10 pasHbIe CTO-
poHbl orT JauH3BL. O6e uyacTnm maobparkeHHs yxonsaT Ha OeckoHeu-
HOCTB. Same'mm Tenepbs, 4TO eClIH H3 JN10001L TOYKH CTpeJIKH BBIXO-
JUT Jy4 B HanpaBjeHuu or A K B (cM. pHCYHOK), TO IIOCJIe IIPeIoM-

JeHHus OH HJeT IO IPAMOH, N
npoxonsmeil yepes touxky C ma- 8 ¢ Ay

e
pajieIbHO TJIABHOM ONTHYECKOH 7

OCH JIMH3BI. 3HAYHT, HM306pake-
p T \F

HUSA 6CeX TOYEK CTPENKH JeKar 4
Ha oToM mpamoit. [lampHeiimme \
HOCTPOEHHA YoKe HECTOMKHEI.
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0-110. Ha pucynke norasaua crpenka AB n ee mzobpaxenne 4.8,
B aua3ze. HaliauTe DOCTPOCHUEM MONQMHEHHe JIMH3LH H ee

oKy COB.
B Al\
/ B

VYreazanue. HalignTe cHAYANIA IIOCKOCTR JTUHAEI (CM. PHCYHOK).

A (,,.4
RAOCKOCTME ALLILIbL

0-111. Memay nnamesem BeicoTol 8 cM m cTenodl craesar cobu-
PAOIIYI0 JHHIY, KOTOPAA JAET HA CTeHe u3obpaskeHHe ILiA-
MeHM BRICOTOH § cM. JIMH3Y MOXHO IepefBHHYTL TAK, YTO
HA CTeHe OnAThH Oyger ueTkoe uaobpaxenue miaamenu. Ka-
KVI0 BRICOTY OyZeT MMeTk aT0 -u300pakennsa?

1,5 cM. Pewenue. 3 06paTHMOCTH XO4A CBETOBLIX JYUEH CIeAVeT,
9TO I0CHe ODepeMeleHns JHHEIbE PACCTOAHEA OT Hee N0 INIAMEHH M
CTeHHl OPOCTO ¢«MEHAIOTCA MecTaMis. Brauane maobparkeHne Ori-
J0 BABOe Qoasme maaMesu, ClenoBaTenbHO, PACCTOAHUE OT JAHUH-
86l OO CTeHHl §biA0 BABOe OOJbIIe DACCTOSHHA OT JAHH3LL OO HJI&-
MeHH, & c/maso BABOe MeHbBIIe 3Tore paccToAHund. Takum obpasom,
BHICOTS HM300paKenUsa cTaHeT BABOE MEHEII@ BhICOTHI ILTAMEHH,

0-112. IIpeamer maxoxzurcst B GOKANBHON nAOCKOCTH cobupalomeii
AHME3BI (CM. DHCYHOK), & B APYTOl (POKAABRAOH NJOCKOCTH
JUHABL HAXOJHMTCH IJIOCKOE SEePKAJI0, HepHeRAuKyAAPHOoe
raapHOM onTHuYecKOH ocH JAuH3HL. CBeT IIPOXOAHT dHepes
JHH3Y, OTDAMNKAETCA OT 3ePKaNa U elle pa3 OPOXOAUT uepes
auHsy. [me pacuonoweno uzobpaxenue npenmera? Kaxoe
370 M30oGpaskerue?

S
© R
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Yraaanue. Ilocrpoerne (cM. PHCYHOR) DOKA3LIBAET, 49TO H300pa-
wenpne Oyger BaXoZHTLecA B GOKANRHOM NAOCKOCTH; OHO Oyaer
NEePEeBepPHYTHIM, B HATYPAJILHYI0 BEINUMHY,

)

-
o
-
el

L

0-113. 3a cobupamnomell AMHIOH ¢ (POKYCHLIM paccroauueM F Ha
paccToaEKE @ = F/2 pacmono:xeno RIOCKOe 3epK&No, Iep-
NeHIUKYAAPHOE TJIABHOH ONTHYECKON OCH JHHSH. [He Ha-
XOOWTCH M300pAXEeRMe LpejAMeTa, PaCIOJOKEHHOTO nepem
nuuacl Ha paccroarup d = F/2?7 Kawoe osro uzobpaxe-
Hle — JeficTBATeNIbHOE HIH MEAMOET

DenicteutensHoe uloOpaxeHue npeameTa OyAeT HAXOAUTLCA Ha pac-
CTOAHWK 2F nepel NH20A. Yrazanue, CM. DUCYHOK,

B
_2F .
Al d
7B A

O-114. Hee cobmpammue aUH3E ¢ GOKYCHBIME DACCTOSHEAMH
20 eM pacnono;xeHw Ha paccerogEuy 80 ¢M ADYT oT Opyra u
HX PAABHEIE ONTHYECKHE OCH COBHATAIOT. ToYeuHBIH HCTOH-
HHK CBETa HaXOQUTCA Nepej meproi AMH30/ HE PACCTOAHHE
40 cM. I'me HaxoznTest H300pRIKEHME HCTOYHNHA CBETSZ, KO-
TOPOE LAeT CHCTeMA JHH3T

Ha pacctosiium 40 cM 32 8TOpoiA NuH3on, Pewenue, Herounur ma-
XOAHUTCA Ha ABOUHOM (QORYCHOM DECCTOSHHUM OT HEPBOLN JNUHSHL
Ona fgaer geficTBuTenpHOe waofpa’keHne HCTOYHHKA MOCepefUHe
MeXAY JTHHE3AMH. I3T0 naobparieHHe ABISETCA AJIA BTOPOA JHMHIED
«HMCTOYHUKOM CBETa», TaKie HAXOLALIMMCH OT Hee Ha ABOMHOM
$POKYCHOM pACCTORHHHA.

0-115, MosxeT Jiu pacCeHBAIOINAY JHH3A HaTh AeHCTBHTENLHOE H30-
Gpaxxeame? OO0ocHyiiTe CBOH O0TBET, HOCTPOHB COOTBETCT-
BYOOIHA X0A Jvdeil.
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Yraszanue, Ha paccemeaimyo JHH3Y AOA- Y
MeH NANATh CXOopAmKiicd myuor aydedl —
TAKOM, UTO TOYKE CXOMICHUA TydeH pacno-
JAOMEHA JOCTATOYHO OUMB3KO OT JHHSH (CM.
prcyEOK). Tanoil Ny4OK MOMKHO NOAVIMTH C

noMOMIkI0 cobupalornell TUMHAEL

0-116. Karx pacnonouTs zee cofmparmoline JAHH3ILI, YTO0H IIOCKEe
OPOXOAJeHHA Yeped ofe JUHIE OAPAINENBHBI IY9O0K JY-
yell ocTadcH mapannenbHBM? Taxkue cHcTeMBH HAa3BIBAIOT

TeNCCKOINIECKHMH.

Pewenue. Porycnl obeMx Juna
AOJKHBL COBNAgeTk (CM. pHCY-
HOK), IOMEHSB JHUHBH MeCTamu,
MOXKHO HOJYy4HT: BTOpPOE pelme-
HHEe,

/ F,+F,

0-117. IlpeanomuTre coocofl H3MEDEeHHMS OOTHYECKON CHIALI DAC-

CEMBAIOIIEH JIMHREI.

Peuwenue. Moxseo0, RaupumMep,
PA3MECTHTE JHH3Y BILIOTHYIO K
HeGOMBIIOMY (MEHBIIEMY, ueM
JEE38) KDPYrJIOMY OTBEDCTHIO B
JHCTe KapToHA HAH ILTOTHOM
fyMars ¥ HATIPABUTL Ha JHH3Y
Oy4oK Jydel, IapaiaeNhbHBEIX ee
rnaeHod omTHYeckoil ocu. Ilocxae
aTOr0 HYXKHO Da3MECTHTh 34
AUH30H SKPAH HA TAKOM Dac-
CTOAHMH, UTOOEI AUAMETD CBET-
JIOTO KPYTA Ha SKpaEe BIBOE

-]

ra

ra -
e | "1
E_.......

.

A
[Fi ;. |Fi

TpeBHIIAN AuaMeTp oTeeperusa. Toraga paccToAEme MENAY SKpa-
HOM ¥ JIMH30H PARHO MO MOZYNW (POKYCHOMY PACCTOAHHNIO JIHH3E
(cM. pucyHOK). MOMKHO TAKKe M3TOTOBHTEL TENECKONMYIECHKYIO CHC-
TEeMy K3 N8HEOH JHHESH M cobupaiomeil (cM. aagauy 0-116).
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31. OIITHYECKHE IIPUBOPBI

31.1. VcrpoiictBo (horoanmapara o4eHb HAIIOMUHAET YCTPOMCTBO IJia-
3a, OIHAKO «HABOJAKA HA PE3KOCTb» B (hoToammapaTe W B IJIagy
[IPOMCXOIUT 0-pasHoMy. B yem sakiiogaercs aro pasinyue?

Pewenue. B poroannapare npm HaBoJKe Ha PE3KOCTh H3MeHsIeTCH
TOJIBKO paccrosiupe oT 00beKTHBA L0 IJIEHKH, a (DOKycHOe pac-
cToAHHWEe ODBLEeKTHBA OCTAaeTCA HEM3MEHHBIM, B IJlady JKe IpPH Ha-
BOJKE Ha PE3KOCTh (AKKOMOJAIMM) M3MeHAeTCsA TOJBKO (POKycHOe
paccToAHWe XPYCTAJNHKA, & PACCTOSHHE OT XPYCTAJHMKA N0 CeTdar-
KH 0CTaeTcs HeM3MEeHHBIM.

31.2. Muorue nwoburenbckue Goroannaparsel He TPeOyIOT HABOAKHU
Ha pPe3KOoCTh. Rax 06ecneqnaae'r(:ﬂ H806X0,11HM&H JeTKOCTb
uzobpaskeHuil npu (GorochbeMKe IIpegMeTOB, HAXOJAIIMXCH
Ha pas3/IH4YHBIX paCCTOHHHﬂX?

Pewenue. ¥ takux (oroannaparoB KOPOTKOMOKYCHBIE 00BEKTHBEI
(boxycHOoe paccrosHme He Oosee 3 cM), a IJIEHKA DACIIOJIOMKEHA B
(oKaNIbHON IIIOCKOCTH 00BeKTHBa, MO3TOMY IIpH (hororpadhuposa-
HUHM yAaleHHBIX 00BeKTOB M300pa’KeHHEe OKasbIBaeTcs KAaK pa3 Ha
niaeHke. Ecian paccrosamue 1o ofbsekra He meHee 1,5 m, oHO Oyzer B
HECKOJIBKO JEeCATKOB pas IpeBHIINAaTh (POKYCHOe paccToAHHE 00BeK-
THBa, M03TOMY HM300pakeHne Oyaer yaajaeHo OT (hOKANBLHOH MJIOCKO-
CTH OUeHb MAJIO0 W PA3MBITOCTH M300paXKeHHs HA ILJIEHKEe TOXe Oy-
ger mMaja. Biarogapsa 9TOMY KauecTBO HMOJYUYEHHBIX JIIOOHUTENbCKHX
(hoTorpacdumit oxasbIBAETCS BIIOJHE YIOBJIETBOPHUTENBHBIM (Ipodec-
cHoHabHBIE (hoTorpadbl He MOJIb3YIOTCA TAKUMH (hoToAIIIIapaTaMu).

31.3. T'naBHbIN repoii poMaHa AHIVIMIICKOro mnucareis-dasTacra
T'epbepra Vasmica «YesoBeK-HEeBHAUMKA» OCTABAJICA HEBU-
OUMBIM AJA APYFUX, HO caM Bce mpekpacHo Bupgea. He
IIPOTHUBOPEYHUT JIM 9TO M3BECTHBIM BaM 3aKoHaM (QU3MKu?

Peuwenue. Yrobbl ueJIOBEK CTAJ HEBUAMMBIM, BCe TKAHM €ro Teja
OOJJKHBI He OTpaskarTh M He npeJoMiasaTh cBeT. OLHAKO ecau Xpy-
CTAJIMK IJIaza He OyJeT IpPeJlOMJIATEH CBET, OH He CMOXKeT (hOKyCH-
PORAThH IIONAJAOIIMEe B IJa3d JydW Ha ceTuyaTke. A ecaum ObI gasce
XPYCTAIUK IPeIoMJIAN cBeT (1 cTaj Obl 1109TOMY BHAMMBIM), H30-
OpaskeHMe Ha ceTdyaTKe TPYAHO ObLIO OBI pasauyuTh H3-3a CBETA,
[OMAaZAIONIero Ha CeTYATKY He 4Yepe3 3padoK, a CO BCeX CTOPOH,
CKBO3b IIPO3PAYHYI0 YepenHyr Kopobxy. M, HakoHell, HEBUANMAA
CceTYaATKA He MOXKeT IOIVIOIIATE CBeT, 4, 3HAYMT, U300pasKeHue Ha
ceTYaTKe HEe CMOMKeT OBITh «IpOYMTAHHO» Moarom. Takum o6pa-
30M, «HACTOAIIMIA» HEBUAMMKA JIOJIPKEH OBIThH CJIEIIBIM.

31.4. Kaxosa BeicoTa H m300pa)keHHns UeloBeKa HA TJIEHKE, €CIIH
poct uesioBexka h = 1,8 M, a cheMKa IpoOM3BOAHUTCA C pac-

154



croaaua d = 3 m? CumraiiTe 06 beKTHB cOOMpAIOMIeil JTUH30
¢ oxycHBIM paccrosgHueM F = 50 mmMm.

3 cM. Pewenue. Paccrosiane d BO MHOTO pas IpeBhiliaeT (GoKycHoOe
paccroauue obwvexkTuBa (d = 60F). Jlyun, nonagaoume B 00bex-
THB OT YAAJEHHOTO IIpeAMeTra, HNpPaKTUYecKH mapaineabHsl. Ilo-
9TOMY MOYKHO CYHTATBH, YTO H300pakeHHe HaxomurTcs B (hoKaIb-
HO#T myockocTH. PaccmarpuBas Xoj Jyda, NPOXOZASAINEro udepes
ONTHYECKHMN LEHTD JIMH3bI, ¥ HCIOJbL3YA II0J00MEe TPeyroJbHHKOB
(cm. pucyHok), nmoayuaem H/h = F/d, orkyna H = hF/d.

h F

31.5. ®ororpad, croamuii 8 10 m or goporu, dororpadupyer Be-
JIOTOHIIMKA, TIPOE3KAIOIIer0 MIMO HEro CO CKOpocThio 36 Km/d.
doxycHoe paccroanue ob6wexTHBa (poroanmapara 50 mm.
Kakosa gnuna usobpaskeHHd BeJjlocHIleJa Ha IJIEHKE, €CJIH
pnuHa Benocumena 2 m? Ha Kaxkoe BpeMs HOJKEH OTKpHI-
BAThCHA IPH CHEMKE 3aTBOpD (oroammapara, 4TOOBI «PA3MBbI-
THe» M300payKeHuA Ha IIeHKe He npesBbimaio 0,1 Mmm?

1 cm; He Bonee yem Ha 2 MC. Vkasanue. Beraucaure cHavasa, Ha
KaKoe pacCTOAHUe I0JIKeH MepPeMeCTHThCA BEeJIOCHUIIIUCT, UTOOBI
ero uszodpakeHue Ha IJIeHKe nepemMectuaock Ha 0,1 mMm.

31.6. B xkakoMm cayuae OYKBBI Ha PEKJAMHOM IIHUTE JErdye pasiiu-
YUTh: a) ecJaH BbIcoTa OYKB 25 cM M IMUT paccMaTpUBaeTcd C
paccrosaua 20 M wim 6) ecoim BbICcOTA OYKB 55 €M M IIHT
paccmatpuBaerca ¢ paccroaausa 40 m? BykBel B 000HX ciy-
yagx UMeIOT OJMHAKOBOe HaYepTaHHeE.

B cnyyae 6. Vxasanue. Jlerue pasiauuuTh Te OYKBBI, KOTOpPBIE

BUAHBL 0] GOJLIIUM YIJiioM 3peHus @ (CM. PUCYHOK), HOCKOJBKY
[IpY YBEJUYEHHHN yIJIa 3PeHHsA yBeJUYHUBAETCHA M M300pakeHUe Ha
ceTYaTKe.
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31.7. CamopennHrIit «MelKocKkons, ManeHbRMII IpeaMeT MOMHO
XOpoNIo PAcCMOTpeTh ¢ Manore (Merpme 10 cM) paceroAaEnSa
yepes MajleHBKoe (OumamMeTrpoMm ot (.5 mm Ac 1 mmM) oTeep-
CTHEe B JUCTe KAPTOHA MJAM YepHOH OyMaru. Kakoe mpuHOUD
AeHCTEHA TAXOrO IPOCTOro ONTHYeCKoro npudopa?

Pewenue, [Ipubnuixaa mpegMer ¥ IVia3y, ME! YBEJHYABAEM YTOJ,
NOA KOTODEIM BHAEH peaMer (¢M. aagawxy 31.6). Onmako nopm
ATOM MJIH COBHAHMNSE Yemikozo UaobparKeHHA Ha cerdaTke Tpebyercsa
Bee 60abman gedopMANRA XPYCTANEKA, A INOCKONBKY XPYCTAIEK
He MOXeT AechODMUPOBATHLCH CJAHIIKOM CHJABHO, H306paxeHHMe
OueHb BAMBKO pacHoNIOKeRHOre npengMera Gyzer HederkuM. Ecan
Me ¢ NOMOIIBI MAJEHBKOrQ OTBEPCTHA YMEHLIIHTH MIHPHHEY OO-
majacHero B IVIA3 CBETOBOTO NyuKa, H3olpakenwe craHeT §oJee
YeTKHM (X0TA U MeHee ADKHM),
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3AKOHBI BSAUMOJENCTBHSA
1 IBHKEHHUSA TEJI

32. OCHOBHBIE XAPAKTEPUCTHKH
MEXAHUYECKOI'O IBUKEHHUA

32.1. B HexoTOpoil cHCTeMe OTcueTa KOODIWHATA X TeJIa OCTAETCH
HemameHHOI. O6A3aTeNILHO MM TeJO HEIOABHIKHO B 3TOH cumc-
TeMme orcyera?

Vkasanue. CrefyeT yuects, UTO MOIYT M3MEHATHCA Opyeue KOOP-
JWHATEL TeJa.

32.2. Tlpu KakoM YCJIOBHUHM IIYTh PaBEH MOJVJIO IepeMelleHusa?
MoskeTr i MOAYJb IepeMelleHus ObITh 0OJIbINE TPOHIEHHO-
ro nyTu?

Yrazanue. IlyTs paBeH MOJAYJIIO IepeMeIleHUd, eCIU TeJIO JBHMKeT-

cA TI0 IpAMOI, He M3MEHAA HanpasieHus ABmxeHus. Moayis me-

pPEMEILeHNA He MOXKET IPEBHIATh MyTH.

32.3. JBurasfch BePTUKAJIBHO BBEPX, TEJO KaXAYI CEKYHIY IIpO-
xomur 1 M. MoiXHO JH yTBEpK/AaThb, YTO OHO [ABUIKETCH
[IPSMOJIMHEHO PABHOMEDHO €O CKOpocThio 1 Mm/c?

Het. Pewenue. BoamoxHo, HaupuMep, uto B Teuenue 0,5 ¢ Temo
JIBUIKETCA CO CKOpocThi0 2 M/c, sarem mokourtcs B Tedenume 0,5 c,
sareM onaTh B Tedenue 0,5 ¢ ABHIKETCA CO CKOPOCTHIO 2 M/C M T. J.

32.4. Moropuas moaka 3a 1,5 u pgocraBisier mouTy M3 ropoja B
IMOCEJIOK, PACIIOJIOMKEeHHEIN HUMKe 1H0 TeueHHI0 peKH. CKoJb-
KO BPEeMeHH 3aiiMeT 0OpaTHBIM IIYTh, €CJIH CKOPOCTH JBHIKE-
HUSA JIOAKW OTHOCHUTEJIBHO BOABLI B 4 pasa 0GoJibllie CKOPOCTH
TeueHuA?

2,5 4. Pewenue. O603HaYNM CKOpPOCTH TeueHus v. llpu aBuaxeHHn

II0 TEYEHUIO CKOPOCTh JOAKH OTHOCHUTENbHO Oepera paBHa S5v, a

IpH ABH)KEHWH IPDOTHUB TEYEHHUs ee CKOpocTh pasHa 3v. Cuenosa-

TeJbHO, BpeMsA JIBH)KEHWA NPOTHB TedyeHHA B 5/3 pasa OoJbiie,

yeM BpeMs ABMIKEHHUS 10 TeUeHHIO.

32.5. Yro6Bl TPOMJBITE HA MOTOPHOI JIOZKE OT MmpuUcCTaHW A K
npucranu B, Tpebyerca t, = 1 4, a obparHas jgopora 3aHH-
maer f, = 3 4. CKOPOCTE JIOAKM OTHOCHUTEJLHO BOJbI OCTaeT-
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ca mocTosaHHOM. Bo cKonbKO pas aTa cKopocTh OOJBIIE CKO-
poCTH TedyeHuA?
B gBa pasa. Pewenue. W3 ycnoBus sagauu ciexyer, 4ro u3 A B B
JIOZIKA TUJIBIBET IO TedeHWIo (obpaTHas mopora 3aHUMAaeT OOJIbIIe Bpe-
menu). OBo3HAUMM S paccTodgHHe MeXAy nyHKTamMu A u B, Momynis
CKOPOCTH JIOZKH OTHOCHTENBHO BOZABI U,, & MOAYJIb CKOPOCTH TE4YeHUS
v,. ITo TeyeHHIO JIOAKA IJIBIBET CO CKOPOCTBIO U, + U, OTHOCHTEIHHO

Gepera, a IPOTHB TeUYEHMA — CO CKOpOCThIO v, — U, . CienosaresbHo,

s s
t, =——, a t, =———. Ilo ycnosuio, t, = 3t,, OTKyAa HOJIyIaeM
v, +v, 0, ~;
v, +V
——= = 3. W3 5TOr0 COOTHOIIIEHNA CIeAyeT, uTo v, = 2vU,_ .
UJ'I = v'l'

32.6. Croamuit Ha acKajlaTope yeJ0BeK MOoAHUMAETCA
sa t, = 2 muH, a Oerymuil mo sckainaTopy — 3at, = 40 c.
3a Kakoe BpeMsA f; 3TOT YeJOBEK IONHUMETCS II0 Henod-
BUNCHOMY BCKATATOPY?

1 MUH. Pewwenue. OG03HAUXM JUIMHY BCKajlaTopa §, €ro CKOpPOCTSh U,
CKOPOCTH HAYIEro 4UeJOBeKa OTHOCHTENbHO osckanaropa u. Torza
v="'8/t;, v+ u=s/t,, JIBUKeHHe YeJIOBEKa II0 HEIOJBHXHOMY

3 ) ] t,t,

3CKaJaTopy saMMeTr BpeMsA f, =— = ; =

u ‘s/ty=-s8/t, L -t
MOJKHO DEIINT: M HHa4Ye: CTOAIIMN HA 3CKajJaTope 4dYeJoBeK
3a 1 MUH NepemeniaeTcd Ha NOJOBHHY IJHHEI 3cKaJjaropa, a Oe-
ryuigii — mnepeMeIiaeTcs Ha ITOJTOPHI AJHHBI 3cKaJyaropa. Ciaemo-
BATEJIBHO, HAYIOHI 10 HENOABMMXHOMY OCKAJaTOPy YeJIOBEK
3a 1 MUH nepemeliaeTca Kak pas Ha AJIHHY 9CKAJIATOPA.

. Bapmauy

32.7. Memaer WJIM TOMOraeT TedYeHHE Iepe- il D,
IJIBITH PEKY 3a KpaTuaiimee spema? ITo e 7 v
kparuaiimemy unytu? Cuuraitite, dYTO kT g
IIMPAHA PEKH M CKOPOCTh TedeHHud T

BCIOAY OJHUHAKOBEI.

Pewenue. Ecim jep:arh Kypc IOA NPAMBIM yriiom K OGepery (T. e.
€CIIM CKOPOCTh IJIOBIIA OMHOCUMENbHO 600b. HAIpaBJIEHA IIePIEH[IU-
KyJasapHO Gepery), TO IUIoBHA OyAeT CHOCHTH BHH3 IO TedeHHo. Ilo-
CKOJbKY Te4deHUe He NpuOIMiKaeT ILUIOBIA K IIPOTHBOIOJIOMXHOMY Ge-
pery M He yaajsieT OT HEro, Kpardyaiilliee BpeMs IlepellpaBbl HE 3aBH-
CUT OT CKOPOCTH TeYeHHA. A BOT IS HEePenpaBbl IO KpaTdyaimeMmy
nymu CclIemyeT OepiKaTh KypC BBEPX IO TeYeHHI0, YTODBI CKOPOCTH
omHocumenvHo Oepeza U = U, + U, Oblla mepneHIuKyJafapHa Oepery.
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ITockonBKyY v < U, (CM. PUCYHOK), T€UEHHE Mewidem TepeIIbiTe PeKy
no kparuaitimemy myru. IIpu v, < v, TaKas HepernpaBa HEBO3MOKHA.

32.8. Kax MOMHO IO cJjegaM /[J0KIAEBBIX KalleJib Ha OOKOBBIX
CTeKJaX AaBTOMOOMJISA HAWTH CKODOCThH NajeHusd ITHX Ka-
MeJjb, ecJU BeTpa HeT?

VYrasanue. Ilo ciegam Kanenb MOKHO HAHTH HanpasjeHue CKOPO-
CTH KAamelb 0MHOCUMEeNbHO a8moMoOuUll; CKOPOCTh Ke aBTOMOGH-
JIA OTHOCHUTEJIFHO 3eMJIM MOKAa3bIBaeT CIHAO0OMETD.

32.9. [Isa Tena peBukyrca B miockoct XOY. Ha puc. a u 6 npuse-
JeHbl TpadWKH, ONHCHIBAIOIIAE WX IBH:KeHWA. OmHUInuTe IBH-
JKEeHHUS TeJ, Hapucyiite Tpaekropuu ux nsmxeHuit. [lepecexa-
Tea U TpaeKkTopun? Berpeuarorca v tena 1 m 27

x,M YsM

Pewenue. Kax BUOHO U3 IpHUBEJEHHBIX rpadmukos, oba Tena OBHU-
KYTCA INPAMOJHMHEHHO H paBHOMepHO. [lias mepBoro Tesa:
X =4M, Yy =-2M, vy =-1m/c, vy; =2 M/c; ANA BTOPOro
Tenal Xgp = -2 M, Yo =1M, vy, =1M/c, vy, = 0,5 m/c. YpaBHe-
HUS 3aBHCHMOCTH KOODAMHAT OT BPEeMEHH HMEIOT BHI X, = 4 — ¢,
yy=-2+2t mw x,=-2+1t, y, =1+ 0,5¢. Hcrkaoyaa u3 dTHUX
COOTHOIIIEHUI Bpems, NOJy4YaeM YDPaBHEHUA [IJIsI TPAEKTOPHIi:
y; =6 — 2x;, y,=2+ 0,5x,. TpaekTopHMH JBUIKEHMI NOKa3aHBI
HA PHCYHKe (MX MOXXHO NIOCTPOUThL M 0e3 ypaBHEHWH, OIIpene/uB
no rpadmKaM IDOJOKEHHEe KaXIOoro M3 TeJ B JABA NPOU3BOJbHbLE
MoMeHTa Bpemenu). TpaekTopuu mepeceKarTcs, OLHAKO Tejia He
BCTpedyawTesa (Jerko ybeguThbCdA, YTO TeJa HPOXOAAT TOYKY Iiepe-
ceyeHHUs B PA3JIHYHBIE MOMEHTEI).




ONIUMINALHBIE 3ALAYN

0-118. Isa xopabus ABMIKYyTCS PABHOMEDHO M IPAMOJIHHEHHO ¢
pPasIMYHBIMH CKOpocTsiMu. JIOKaTop, yCTAHOBJIEHHBIH Ha
oxHOM M3 Kopabieil, onmpenenser pPacCTOAHHE a4 MEKAY HH-
MU yepe3 paBHBIE NPOMEXKYTKH Bpemenu. IIpu Tpex moc.ie-
JIOBATEJIBHBIX M3MEPEeHHAX II0JYYeHbl CJaeAyIOL[He 3Haue-
HHA: a, = 5,2 KM, a, = 4,8 KM, a3 = 5,4 km. Kakum Oyzer
PesyabTaT CJIEAYIOIIEro uaMepeHus?

6,7 kM. Pewenue. Ilepeiinem B cuc- s 8 S
TeMy OTcYeTa, CBA3AHHYIO C OJHHM E' %
u3 xopabgeii. B aroit cucreme orT- a"l 2 &'4

cuera BTOpOil Kopabab JIBHKeTCH

PaBHOMEDHO ¥  NIPAMOJHWHEIHO.

O0603HaYMM BEKTOD IepeMeleHns

I{Opaﬁ.ﬂﬂ 3a BpeMA MeXIy OBYMA IIOcaeJOBATEJBEHBIMH H3MEepPeHHAMH
paccroauns § . Torga (cM. pucyHOK) 4, =4, — 8§, 4, = d, +8, OTKyJa
al +a; =2(a; +s°). Ananormyno moxydaem a, +a; = 2(a; +s°).
Hekmiouaa s w8 IIOCHEAHHMX JABYX YpaBHEHHH, HaXOguM

a, = Ja; +3(a; - a).

0-119. MasnpuMK, KOTODBIH MOJKET IJIBITH CO CKOPOCTHIO, BJBOE
MEHbIIIeH CKOPOCTH TeYeHHS PEKH, XO0YeT MEepellIbITh 3Ty
PeKy Tak, 4ToOBbI ero KakK MOYXKHO MeHBIIIe CHECJIO BHU3 IO
reuerno. Ilog kakum yriom K Oepery oH ROJIMKeH IJIBITH?

60°. Pewenue. O603HAYNM CKOPOCTH TEUEHHSA U, 4 CKOPOCTH MAJb-
YHKA OTHOCHTEJLHO BOALI i (coryacHo yeqosuio v =2u ). Torma
CKOPOCTh MAaJBYMKA OTHOCHTENBbHO Oepera paBHa U + U. Manbpymk
JOJI’KeH IJIBITH TaK, YTOOBI YroJi O MeMJy 5TOH CKOPOCTBIO M CKO-
pocThI0 U OBLT Kak MOKHO OoJsbire. BekTop i mpepcraBiaser coboit
OIVH U3 PaJlyCOB NMOKA3aHHOW HA PUCYHKE OKPYKHOCTH. YTOJ O
NPUHUMAET MAKCHMAJIBHO BO3MOYKHOE 3HAUEHHE, KOrJa CKOPOCTh

U+ U HampasJeHa BAOJb Kaca-
menbHOll, TPOBENeHHON uepes
TOYKY A, CuemoBaresibHO,

o =arcsin (w/ v), a yrox Mexny
BEKTOPOM @i ¥ 0eperomM paBeH
arccos(u /v).
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33. IPSIMOJIMHEHMHOE PABHOYCKOPEHHOE
ABHKEHUE

33.1. Ilo rpadpuram x(f) u v.(f) (cM. PUCYHKH) ONMIINTE ABHIKE-
HuA. YeMy COOTBETCTBYHOT TOUKM A Ha KaK/J0OM U3 PHCYH-
koB? Banumure GOpPMYIEL V(1) A KamI0T0 U3 IBUIKEHMIA.

6 i.c

Pewenue. Ha nepBoM pHCyHKe NpHBEJEHBI TPa(®UKH IPAMOJIHHEH-
HBIX paBHOMEpHBIX aABmkeHni (v, = 0,83 m/c u v, = —0,5 m/c).
Touka A cOOTBETCTBYET MOMEHTY &8cmpeuu Tej. Ha BTOpOM pH-
CYHKe — rpaduKH IPAMOJHHEHHEIX PABHOYCKOPEHHBIX ABHIKEHUH
(vy, =1+ 0,33t u v, = 3 — 0,5¢). Touka A Ha 9TOM PUCYHKE COOT-
BETCTBYET MOMEHTY, KOTZa cKopocmu 060MX Tes ONMHAKOBHI.

33.2. Ot gBMKyIIerocsA IOe3Zia OTLEILIAIT MOCJeJHUII BATOH, IPH
QTOM CKOpOCTH moOe3fa He uaMeHsercd. CpaBHUTe IyTH,
OpOijIeHHEIE TI0E3[0M ¥ BAarOHOM K MOMEHTY OCTAHOBKH
BaroHa. Y CKOpeHHe BaroHa CUMUTaiTe MOCTOAHHBIM.

Moesg npoigeT Basoe Gonbluee pacctosiHWe. Pewenue. Ilycts cxo-
pocTh moesna v,, Bpemsa JBuiKeHusa Barona t. Torga moesn no
OCTAHOBKHU BaroHa INpozeT myThk §, = Uyt. CpefHAA CKOPOCTH
IBUIKEHHA BaroHa 3a dTO BPEMHA U, = Up/2, MOITOMY MpOUIeHHBIH
BaroHoM IIyTh BJBO€ MeHBIIIe. dror pe3yJapTaT CTAHOBHUTCA O4YeBH]II-
HBIM, €CJIM IIOCTPOUTH rpadMK 3aBHCHMMOCTH CKODPOCTH OT BpPEMEHH
IS Toe3[a M BaroHa (CM. PMCYHOK) M y4e€CThb, YTO IIepeMeIjeHHe
YHCJIEHHO PaBHO ILIomianu moj rpadurom v(t).

o
]
v noesd
G’Qé
%

t

33.3. Teso coBepinaeT NPAMOJIUHEWHOE DABHOYCKODEHHOE JIBHKE-
HHWe C HEeKOTOPOW HauvalbHOH cKopocThlo. KakoBo mepemerte-

161

6 7-9knacchl



mEne Tena za 20 ¢, ecim ero cxopocTk uepes 10 ¢ mocne Ha-
YANBHOrO MOMEHTA pagHa 5 m/c?

100 M. Pewenue. ITo NpHUBEeIeRHBIM B VCIOBMM [JaHHEIM HEJNL3A
HaliTH HE HauaJBLHYI CKOPOCTE, HM YCKOpeHHe Teja, OZHAKO STO
He MEII&ET OTBeTHTE Ha mNocraplieHHE# Bonpoc. Ilepememienme
PABHO [OPOMSBEAEHHIO CPelHEl CKOPOCTH HA BPEMA ABMKEHHA.
ITockoNBKY CKOPOCTEH PABHOYCKOPEHHOTO IBMMKEHHSA JAUMHeIHO 3a-
BACHT OT BPeMEHM, CDeAHAS CHROPOCTh 3a 20 ¢ JRIIKeHUA KaK pas
paeHa ckopocTH uepes 10 ¢, T, e. 5 M/c.

33.4. C KaKHM VCKOpPEeHUEM JBHTANCA [IADHUK (CM. PUCYHOK, Clie-
NAHHHHA co crpobocronmveckoit dororpaduu), ecnay npome-
KYTOK Mexay Beneimikamu 1 ¢? Kakopa Orina HawansRas
CKOpOCTL IIapuKxa?

e

l
0 20 t:u:a"""'iT?'—l_"

60 B0 100cm

20 cw/c?, HayanbHaR CKOPOCTb paBHa HYMO. Pemerue. 3aMETHM, TO
nepeMeINeHye UIADMKA NDPONOPIMOHANLEO K64dpamy BPeMeERM.
CienorarTenbHo, HaYadbHad CKOPOCTh ABMMEHNHA DaBHA HYJIO.
Yrober HaliTH YCKODeHME &, MOXKHO, HAIpMMED, TOACTABATL B
dopmysy s = at?/2 snavenus s = 90 cm u t=38ec.

33.5. Camomer KacaeTca NOCARTOYHON DOOJOCH HPH CKOPOCTH
v, = 60 M/c m ocTamaBmuBaerca, upobemxmar L = 1800 m.
Kakopa cKOpocTE U camosera, KOTEAa OH npobemal mo moxo-
ce 8 = 450 m?

52 w/c. Peuwenue. Bocrmonbayemea (ODMYNAME, CBS3LIBAIOUIMME

mepeMelieHye TeJa ¢ Ha4aJbHOH U KOHeuYHOH CHOPOCTHIO NBUMe-

gua: —2aL =0~v} m —2as=0v" - v}, Pasgenns Bropyw dopmyny

HA Nepsyo, noxyaam v* = vi(l - s/L).

33.6. IIpaMonuHelHOEe ABMIKEHWEe OINCHIBASTCR (QOPMYAOH x =
= —4 + 2¢ — 2, OnnmuTe IBM)KeHHWe, NOCTpPOHTe JJaA Hero
rpagmxu v (t), 8,(¢), (¢}

Pewenue. Ilockoasky dopmyna x(t) opeacTasaaeT coboil yacTHRIH

2

t
curyuati obimedt hopMynEI X = X, +ont+£‘2—. ABHXEHUE ABIAESTCH OpA-

MOJIMHEHHBIM DABHOYCKODEHHBIM, IDHYEM X, = —4 M, Ugy = 2 M/C,
2, = —2 m/c?. Taxum o6pasoM, 3a OEPEYI0 CEKYHAY CKOPOCTh Tesa

162



YMeHBIMIUNeck 6T 2 M/C A0 HYAA, & 3aTeM TeJ0 JBUrAJOCE B OTDH-
OATENBHOM HaIpasdeHAHN ocy OX, ODpAYEM MOAYAL €r0 CHKOPOCTLE
YEeJIMYUBAJACHA, 38BHCHMOCTH CKODOCTH U IepeMelleHus OT Bpe-
MEHH 3aJal0TCH GOPMYAaAMH U, =Dy t @t =2 —2t, 8, =x — x4 =
= 2t — t%. Tpaduku 3THX 3aBHCEMOCTeld NPHBefedLl HA PHUCYHKE.
HOna nocrpoesnsa rpaduka i(t) ynobHee BocToNbaoBaThed He Gop-
MyJI0i, & yie IOCTPOSHHRIM rpaduKoM 3,(t).

Uy, M/C

= BT S0

CnegyeT y4ecTb, 4T0 IpPH ZBHMEHHH E CTOPOHY, XPOTHUROIO-
aoxayw oca OX (Roraa s, < 0), OyTh NONOKHUTEREH, TIPYYeM

I= 13,;]. HOpyrumMy cloBaMH, SABMCHMOCTE [(1) HeyObIBawomias,

Yrofisl MOAYUHThE B3 Tpaduira s.(f) rpadhux (i), symuo cum-
MeThHUYEO OTPASHTR OTpeaok rpadura npu £ > 1 ¢ BBepX.

34. CBOBOJHOE ITAJJEHUE

34.1. Hoxamute, 4uTo Opu cBOGOAHOM NIajeHUU Tea BOIUIU IIO-
BePXHOCTH 3eM/AH HX OTHOCUTENEHAA CKOPOCTh MOCTOSHHA,

Pewenue. Ecin Bauanbibie CKOPOCTH T€J PaBHH D, H i,, TO de-
pes BpeMA { MX CKOPOCTY PABHBI COOTBETCTBEHHG D =0, + g
i =i, +gt. Cxopocrs BTOpOro T€J4 OTHOCHUTENLHO HEPBOrQ
0, =i—-U =i, ~0,. ObpaTuTe BENMaHHNE: OTHOCHTEJLHAS CKODPOCTh
OBYX Ted He 3asucum om apemenu! D10 3HAYUT, ITO APYr OTHOCH-
TeJLHC APYTa TeNIa IBHMKYTCA PABHOMEDHO M NpAMOJMHeRHO.

34.2. Yepes cROABKO CeKyHA M4 OyIET Ha BrICOTe 25 M, €CJH €ro

6POCHTE BEPTUKANEHC BREDX C HAYATLHOH cropocrkio 30 M/c?

1¢, 5¢. Pewenue, 3anuineM VpaBHeHHe AJA HeDeMEINEHAH MAUa:

t2
h= votvg—. IlogcTaBAAA THCIAOBLIE 3HAYEHHMA, [IOAYYAEM
2
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10t*

25 =30t — , wan 5=6¢f—1%, Orcioga: 12 —-6t+5=0. Pemasa

AaHHOE KBAJPATHOE YDABHEHHe, DOJYy4aeM jxBa KopHA: = l en
t, = 5 c. CMBICI ABYX OTBETOB 3AKJIOYAETCH B TOM, YTO MAY HA
BeICOTE 25 M noGriBana AB&IB: IIPH NMOABEME H IPH HAAEHWUH,

34.3. Judpr zauuuaeT NOAHAMATLCA ¢ YeKopenuem a = 2,2 m/c?,
Korga ero cropocrs jgocrursia v = 2,4 M/e, ¢ DOTOIRA Ka-
6uHEl augra oropBaicAa Goar. Yemy paBHBI EpeMdA { Iaje-
HHA §oJTa M DepeMelerHe GOATA OTHOCHTEJLHC OJEMJIH 3a
370 Bpema? Bricora Kabunu audra H = 2,56 M.

t = 0,645 c; GonT mepemelaeTcad OTHOCHTENBHO 3eMnad Ha 0,49 m
BHHS. Pewenue. Boar magaer ¢ yeKopeEHeM g = 9,8 M/c2 OTHOCHTENBHO
3eMJIM U ¢ YCKOpeHHeM g + a OTHocuTelbHO nudta. Ero HauanesHad CKOPOCTD
OTHOCHTENBHO NHbTa papHa HyMO. [TostoMy BpeMa nafeHHs ONpeAengeTca U3

+a}-t® ’
ypaBHeHua H = % H COCTaBAAeT t = :TH = 0,645 ¢. Yrobbl
a

OlpENeNNTE MepeMeilicHRe 0oNTa OTHOCHTENEHO 3eMNY, HAO MPOCTO YYECTh,

YE0 B HAYANLHEIH MOMEHT Mafeuns GoaTa ero CKOpoCTs HANPABICHA BEEPX M

paeHa v. IToaTomy 3a BpeMa nagexws 6oAT NEPEMECTUTCA OTHOCHTENLHO 3em-
gt

4 HA 8§ =vi~- T =-0,49 M. I"[qcxo:mxy § < 0, BekTop HEpeMeleHHs

HAIPABJICH BHHES.

34.4. Oapo Tenc cepo0ONHO IAJAET C BBICOTH! R,; ONHOBPEMEHHO C
HHM Apyroe Teno HauMHaeT ABrKeHHe ¢ Donsuielt BoICOTH &y, Kaxoli
JomxHa GbITh HAYaANLHAA CKOPOCTh Uy BYOPOTO Tena, 4Tods ofia Tena
YIAIE OJHOBPEMEHHO?

Peuienune. 3anummeM YPAaBHeHHA OJA HEpPEeMeIeHUA NEPBOro H

2
BTOPOTO T&Jl K MOMEHTY OAREHHA: A =% u h, =u,t +% (ofa Tena

ABHT'ANINCE OFNMHAKOBOE Bpems). Ms mepBoro paseHCTBA LOTYIHM

P, 50 mrooe: h —o [P 48 20 2
t—J; TO/ICTABK Bropoe: h, 0J;+2 z vo\j:+h,.

Orcropa b, — b =UUJE§.0KOH‘I&I’GJEHO IOTydaeM: b, :(h?—hl)\j%.
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ONTUMITUALHBIE 3AL0AYN

0-120. M3 okHa, pacmoJiosKeHHOro Ha BhicoTe 30 M, HauMHAET Ia-
nare 0e3 HavyaJbHOH CKODPOCTH THAMKENBIH IBETOYHBIH TIop-
oK. B 5TOT MOMEHT TOYHO IIOZ OKHOM IIPOE33KAaeT BEeJIOCH-
nmeauct. IIpm Kakoil CKOpPOCTH [ABUMKEHUS BEJOCUIEIHCTA
paccTosHHAe MeXKJIy HUM H IOpPIIKOM Oyner éce apems ysBe-
JuYuBaTHCA?

v>17 m/c. Pewenue. Craycrsa BpemdA ¢ mocje Havasa NajeHus pac-

. 2
CTOSIHUe MeK/y TOPIIKOM ¥ BeJIOCHIeNNCToM L = \(vzf +(h-gt* X2J -
Obosnaunm: x =t°, y=I’. ®ysknua L(t) Bospacraer B TeyeHHe
BCEI'0 BpeMEHH NajleHud, ecau (YHKOuA Y = vix + (h —gx/ 2)z =

=g°x* /4 +(v2 - gh]x +h® Bospacraer nmpm 0<x<2h/g. Ina
aToro HeoOXOAMMO M JOCTATOYHO, YTOOBI abCcIucca BEePIIMHBI COOT-
BeTCTBYIOIIeH napabosbl OblIa OTpUIlATENIbHA, T.€. U > /gh.

-

0-121. Msau Gpoiien BepTUKaabHO BBepxX. Ha BeicoTe h OH 1mo0BI-
BaJl ABaXKAbl ¢ MHTepBajioM BpeMmeHu At. Onpenenurte Ha-
JaJbHYIO CKODOCTh OpOCAaHMA MAYA.

2,42

gt

v, =4(/8gh + . Pewwenue. 3anuuieM ypaBHeHUA JBMIKEHUA IJIA

4 t+At)’
MOMEHTOB BPeMeHH ¢ u t+At: hzvot-%, h zvn(t+At)-—g[T).

Pemasn COBMECTHO aTH yDaBHEHUs, HaXOAUM
2 2 2
t At 2v, — gAt
vot—i = vot+unAt—§-—gtAt~g , OTKyza P
2 2 2 2g

HO,I[CT&BHM IaTO BEIpadieHHMEe B YpaBHeHHe IBHMeHHA IJA MOMEeHTAa
2v, —gAt g (20, —ght)' _ 4vi - g’At?
2g 2 2g 8g

BpeMeHH t: h =y, , OTKY-

2t2
aa v, = 8gh+g2 :
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35. 3AKOHBI HBIOTOHA

35.1. Moxe0 1M MHeDUUAaNBHYI0 CHCTEMY OTCUeTA CBA34Th ¢ KA-
KUM-A060 pealbHNM Temom?

Pewenue, Cucrema orcuera, CBA3AHHAA ¢ JIOOKIM DEANLHEIM TENOM,
MOKeT ORTE HHEPOHANBHOH TONBRO RPUOAUNEHHO, IOTOMY UYTO
mwboe pealbHOE TENO NOABREDMKEHO BO3NeHCTBHMI0 APYTUX Tel. Ilo-
9TOMY MOHATHE HHEPIUEJRHOH CHCTEMEBI OTCUETZ HABIAETCA HAYY-
Holi ufearusayueil.

35.2, MoxHO AN CYNTATR CHCTEMY OTCUETA <«3€MJIS» HHEDLH-
anbHOU?

Pewenue. [Ina pacuera MPAKTHYECKA BCeX JABH:KeHU BOIM3W 3eMHOEH
HoBEpXHEOCTH (ABTOMOGHIEH, CAMOMETOB M T.I.) MOMHO B KAYECTBE
MHEPUHAABHOH BRIOMDATHh CHCTEMY OTcdeTa <3emnadg:. QUHAKO TpH
PACCMOTPEHAN, HANPHMED, ABMKEHHSA IUIAHET CYMTATE 9TY CHCTEMY
oTCUeTa MHEPLUUaAbHCH HeMb3dA N0 ABYM ODMYMHAM: 8) SeMas apatid:-
emca BOKDYT cBoeil ocu; 6) Bemns armKetca Bokpyr Coampa mo
KPUBORUKCIHOL TDACKTODPHH.

35.3. MoxkEO M HA3ZBATR HOJET BCAZHMKA WUepez TOJQBY CIO-
TKHYBWICHCA JOIMAAY JBHXKEHUEM 110 HHepIuN?

MowHo. Pewenue. BealHUK NeTHT He NpAMOJHHeHHO M He PABHO-
MepHO, HO ero JBHMteHWe B SHAYMTENLHGH cTenenr ofycaosaeno
COXpAHEHMEeM TOf CKOpOCTH, KOTOpas ObLIA ¥ HEro HEpEl TeM, KakK
JOmaak COOTKHYN&CH. .
35.4. «f1 cran pazom ¢ orpomHedmelf nymxoit.. M Korga uas
IYIOIKH BBIJIETeN0 AP0, 5 BCKOYM HA HErD BEpPXOM H JHXO
MOHECCH BIEPeA.. MMMO MEHS MpOJeTeJI( BCTPEYHOEe RAPO...
A mepeces Ha Hero W K4K HY B ueM He OLIBAIO MOMYANCHA
oGparEo» (9. Pacme. «IIpumeawnuenus OapoHa MioHXrayae-
Has). [foueMy Takoe NyTellecTBHe Ha A/ApPe HERO3MOMHO?

Pewenue. TIpn nepecajgre ¢ Aapa Ha AApe MIOHXrayseH HCITBITAN
0B GOJBIIOE U3MEHEHWE CKOPOCTH 3& Makhili IIPOMEKYTOX Bpeme-
HHU, T.¢. HOAYYMA GBI orpomuce yckopenme, OpraH#sM deNOBexZ
He OBLI OB B COCTOSHHY NEPeHECTH Heperpy3KH, BRIZLIRASMEIE Ta-
KAMA H3MEHeHUSIMH CKODOCTH,

35.5. Opoe conepEMKOB, NePETATABAIOHINK KAHAT, IPHKIAZBIBAIOT
K HEMY PaBHBIE IO MOAVJII0 cHiH. a) Kakoea paBmOmeiicT-
BywOmas atux cua? 6) Kasar mopsancsi, Korga ofa conep-
HHKA TAHYJIH ero ¢ cuiaMu mo 400 H. Moxgo nmu mogHm-
MAaThL HA TAKOM KaHaTe rpys maccoir 60 wr?
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a) 0; 6) Henb3s. Pewenue. 6) 3aMeTuM, YTO CHJIA HATSKEHHA Ka-
HATA He M3MEHUTCSH, €CIM OAWH U3 CONEPHMKOB IPOCTO IPUBSIMKET
«CBO#» KOHEI[ KaHaTa K JepeBy, a APYyroil Oyaer IpoaoJIKaTh TH-
HYTh KaHAT C IpeXXHel cuioii. Beis corjacHo TpeTheMy 3aKOHY
HeioToHa nepeBo OyzeT meiicTBOBATH HA KAHAT C TAKOM JKe IIO MO-
AYJII0 CHJIOH, C KAKOUl KaHaT AeiCTByeT Ha AepeBo. [pyrumm cJio-
BaMH, AEPEBO IPEKPACHO «3aMEHHUT» OJHOr0 M3 COIEePHHKOB. 3Ha-
UMT, CHJIA HATSIKEHUS KaHATA TAKasd e, Kak ecau Obl K HeMy IIpo-
cto moaBecusiu rpy3 Becom 400 H. Ecim ke momgBecHTh K KaHATY
rpya maccoit 60 kr (om Becut moutu 600 H), xamat mopsetcs.

35.6. Mosker i pasopBaTh KaHAT (CM. NPEABIAYIIVIO 3aaady) 00uH
YyeJI0BeK, MpHuKJIaabiBaomuii cuay 400 H?

Peuwienue. Moxer (Hanpumep, NMPUBA3aB APYroil KOHEI[ KaHAaTa K

JlepeBy).

35.7. Haiinure paBHOIEMCTBYIOIIYIO OAMHAKOBBIX IO MOIYJIIO CHJI
(cM. PHCYHOK), €CJIM BCE YIVIBI MEMKJIY «COCeIHHMH» CHIIAMH
OIMHAKOBLI.

PasHogeWcTBYiOLWas pagHa Hyio.

Peuwenue. O603HaunM paBHOeicTByIOIYIO Beex cull R. Ecau Bcio
cHCTEeMY CHJI I[IOBEPHYTh Ha yroj 2n/n (Hanpumep, II0 4YacoBOH

CTpeJKe), TO Ha 3TOT »Ke yroJ moBepHercAa u BekTop R. OpHaxo
Op¥ TAaKOM IIOBOPOTE CUCMeMd CWI OCTalach TOH JKe: IIPOCTO Ka-

167



SKIBIM BEKTOD 34HAJ MECTO COCeJHEero. 3HAYMT, PaBHOIEHCTBYIO-
asa He J0JPKHA M3MEeHHTBLCS, a eIUHCTBEHHBIH BEeKTOp, He H3Me-
HAIIAHACA OIPH IOBOPOTE, — HYJIEBOIi.

35.8. HavasibHasg CKOPOCTh TeJa, HAXONAIIEroca B TOUKe A, paBHA
Hya0. B Teuenue 8 ¢ Ha Teyo AeHcTBYeT MOCTOSAHHAA CHJIA.
3areM HanpaBjeHWE CHJIBI M3MEHSETCA Ha ITPOTHMBOIIOJIONK-
HOEe, & MOJAYJb OCTAeTCA NpeKHUM. Hepe3 Kakoe BpeMs OT
Hauaja JBUIKEHHUS TeJO BEPHETCA B TOUKY A?

27 c. Pewenue. Ecnu Tesio B TedyeHHEe BPeMeHH 1, JBHUIaJOCh C yC-

KODEHHEM a, TO OHO He TOJBKO COBEPIIMJIO MepeMelieHue af; /2,

HO ¥ npuobpeno ckopocts v, = at,. Ilocne namenenus Hampasie-
HUA YCKOPEHMA Tejo, MABUTAACh € HAYAJAbHOIL CKOPOCMBIO Uy,
JIOJIZKHO 32 HEKOTOpOoe BpeMd ! COBEPIIHTH NPOTHBOIOJIOMKHOE IIe-

pemMeIeHHe: vltnatg/z — —atf /2. DTO COOTHOIIIEHHE HPUBOAHUT K
ypasrenmio t° —2tt, —t* = 0, orkyza t = (1+2)t,. Ilonuoe Bpems
ABuokeHud t, =t +1=(2+ \/E)t,.

36. CHJIA YIIPYTOCTH.
CHJIA TPEHUSA

36.1. ecTrocTh pesuHOBOrO KryTra k. KakoBa »KecTKOCTH IT0OJIO-
BHHEI aTOoro0 Kryra? OrBer obocHYyIiTE.

2k. Pewenue. Eciin npu peiictBum cunibl F yAJIMHEHHWE JKIyTa pas-

“ X
HO X, TO YIJIHHEHHEe Ka)XJ0M ero I0JOBHHBI E. HecrrocTs Wryra

F
k = —, eCTKOCTb ero IOJIOBHHEI k, = — = 2k.
x

po R |

36.2. Bo CKOJBLKO pas OTJIMYAETCH KECTKOCThL TpPOca, CBUTOrO U3
IIIECTH IPOBOJIOK, OT MECTKOCTH OJHOI IpPOBOJOKHU?

YKecTkocTb Tpoca B LWecTb pas 6onblue.
Pewenue. Ecnn cuna, npukiageiBaeMas K Tpocy, pasHa F, To kK

i F
KayK/10l NPOBOJIOKE NPHJIO0MKEHBI CHIbl F| = " Orcroga cnenyer,
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F F,

uro k=—=6-—-=6k ( Bk m k — COOTBETCTBEHHO >XECTKOCTH
x X

TPOCA M O/{HOM TPOBOJIOKH, X — YAJMHEHMEe Tpoca).

36.3. KaxoBa KeCcTKOCTHL CHCTEMBl M3 JBYX NPYIKHUH, COeNUHEH-
HBIX: a) mapajienbHo; 0) mocaenosatesbHo? HlecTrocTn

pYKHUH k; ¥ k.

a)k =k, + ky; 0) k=jf—2—-.

k +k,
Pewenue. KoahdunueHT KecTKOCTH YIPYTOH CHUCTEMBI OIIpefesisd-
ercA M3 cooTHomieHusA F = kx, rge F — cuyja ynpyroctu, a x —
MOIyJib 06uieeo ynnuHeHus cucreMsl. a) Ilpum mapanmensHOM co-
eIWHEeHUH IPYXHUH X =X, =X,, F=F, + F,. 3gecy x,, X, —
VIJMHEeHus Npy:xuH, a F,, F, — cozpaBaemble 9TUMH NPYKUHAMHI
cunesl yopyroctu. Orciopa k= F/x = (F, + F,)/x = R, + k,. 06) IIpn
TOCJIEe0BATEILHOM COeTUHEHUN Kaxdasa u3 NPYKUH PacTATUBAET-
ca cuaoin F. IlosHoe yjAIMHEHHME CHCTEMBI X = X; + X, T.€.
F/k = F/k, + F/k,. Orciona k = kky/(k, + k,). 3ameTrnm, 4T0o B 9TOM
ciydae Koa(PQUIMEHT KEeCTKOCTH CHCTEMEI MeHbIe, YeM Y JIF000H
M3 NPYXKUH DTOH CUCTEMBbI.

36.4. Bpycox wmaccoit m = 2 Kr JIeXKHT Ha CToJe, KoadhdHUmueHT

rpenuda |L = 0,3. Kakasa cuya TpeHus geiicTByer Ha OpycCOK,
ec/i ero TAHYT B TOPH30HTAJBHOM HAIPABIEHHUH C CHJION:
a)4 H; 6) 8 H; B) 12 H?

a) 4 H; 6) 5,9 H; B) 5,9 H. Pewenue. MakcumaibHOe 3HAUEHUE CHIIBI
TPEHUsA IOKOs, AeicTBylomeil Ha Opycok, F, = wmg =59 H. Iloka
npuyioiKeHHasa cuna F He mpeBwimaer F,, 0pycoxk mOKOHTCA, a MO-
Iyab CHJIBI TpeHus nokos paseH F. Korma F cradHoBurca 00Jb-
mie F,, Opycox ckoab3uT mo croay. Ilpm aTrom Ha Hero peicTByeT
CHJIA TPEHUS CKOLbICEHUS, MOAYIbL KOTOPOH paBeH F.

36.5. B xone naboparopHoil paboThl Y4eHHMK PABHOMEDPHO TAHET II0
crony Opycok ¢ rpysamm o0mei maccoit m = 300 r, npu-
KJajbIBaf# C IOMOIIbI AWHAMOMETDA TOPH30HTAJIBHYK CH-
ay. Haligure xosddumueHT TpeHUA MeRAy GPYCKOM M CTO-
JIOM, ecJIH AuHaMomeTp mokaswiBaer F = 1 H.

0,34, Pewenue. Ilpu paBHOMEpHOM JABHIKeHHH OpycKa IOIAPHO
YPABHOBEIIHMBAIOT APYT APYTa CHJIBI TAXKECTH Mg W PEaKIUH OIOopHI

N, CHJIBI TPEHHS CKOJIBIKEHUS f‘m u cuna yupyrocetu F, neiicr-
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BYIOIAA €O CTOPOER! INPY:KMHBL Aunamomerpa. CleZoBaTelNbHO,
F F
"

36.6. Cranemoit marEar Maccoit m = 100 r «mpuann» ¥ BepTH-
KANBHON CTalbHON ¢DAUTE, OPUTATHBAACE K HEl ¢ CcH-
aoii Fy = 10 H. Kaxkymo BanpabBleHHYI0 EHHZ CHAY HAA0
TMPUIOHHKTE K MArHuTY, YTODBI OH crOAL3UI o naute? Ko-

atpbunuesT tpesua g = 0,3.
He meHee 2 H. Pemenue. Ha prcyEHE DOKA3aHE! ACHCTBYIOIHE HA
MATHHT CHJABL. MArEWT CKONLBHUT N0 INHATe, ecan F, +mg = Fy,.

Cnna Tpenus cKoabmenun Fp = WV = uF,, orxyna F, = uF, — mg.

ONMMIUALHBIE 3A0AYH

.

0-122. Tlogemy IpH TOPMOMKERHH ABTOMOGHJIA ONACHO NpEKpalne-
HHME BPAIICHMSA KoJec (Takoe NpeKpaLleHHe BpamieAdd HA-
3EIBAKOT GIOKHDOBAHMEM)?

Peuwenue, Ilpn ONOKMPOBAHNE CHIIY TPEHHA NOKOSA CMeHSeT CHAA
TPEHHS CKONHKEHHI MeXCIy KOJecaMy M XOoporoii, HampasJeRne Ko-
TOPOH He H3IMEHNeTCH IpPK IOBOpPOTEe IIepeXHMX ionec (aBToMoOMIL
NIEPECTRET «CHAYLIATHCH® PYIA)

0-123. lloueMy KpPYOHRIE KAMIM JOMKIAST MAAAI0T OLICTPee MeRKHX?
(YuruTe CHIAY CONPOTHBICHHA BO3TYXAa).

Peuwienue. Kanau «pasroHANTCA» A0 TaKol CKODOCTH, NPH KOTO-
poll cuia CONPOTHBAEHHH BO3NVXA VDABHOBEIINBAET CHIY THMKE-
CTH, U JaJiee ABUMMKYTCH papHOMepHO. INd XDYIHRIX Raneils cHia
CONDOTHBMEHWA BO3AYXA NPOHNOPOHCHANLHA KBAAPATAM DagHyCca
KaIJH ¥ cKopocty zBmkenms: F, = k,rv’. Cuaa TsxecTH mpo-
NOPOHOHANEHA 00BbeMY KamjaH, a, clefoBaTelbHO, TpPeTheil cTeme-
HY ee paguyca: F = k,r*, Buecs &, 1 b, — HEKOTOPHIE TOCTOSHRHEIE
roathdropenrel. Mz yenosua F, = F ciaegyer, 4TO YCTAHOBHBLIAH-
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CA CKODOCTS: I8ACHHS KANJY NPONOPOMOHANLHA KBAXDATHOMY KOp-
HIO U3 ee paguyca.

0-124. C KaKUM YCKOpEeHMEM C'BE3KAET Tele)KKA N0 HAKJIOHHBIM
penscaM, ecmu yxjon paper 0,12, a kKosdhduumenT compo-
THBJEHUA IBWRenuio L = 0,047

2
0,78 M/c”. Pewenue. Ha pucynxe HOKasaHk AeiicTByHOmiHe HA Te-
JEeMKY cunsl M BHIGpAHHLIC ocH Koopauuar (raxod seifop cHCTeMBI

KOOpAMHAT yA00eH, TOCKOJBKY BEKTOD YCKOPEHHS H JBE H3 TPEX
CHUJ HaOpapfieHbH NapangenbHo BHOpadnmmMm ocam). CormacHo

BTOpOMY 23aKoHy HeioToEa mi = ;;ng' +N+ F‘m. B npoexnuax Ha ocH
ma =mgsino—F,, 0= —mgcosa-l—_N. B xayecTee AODONMHMTEILHOTO
YDABHEHUs BocmouabsyeMmca qopmyioft Fo, = uN. H3 noaywennoit cuc-
TEMhI YpapHEHMI HAXOMMM g = Z(sin o — ycos o). CoraacHo yoaoBmIO
sin ot = 0,12 (cos 0. = 0,983 = 1).

&

0-125. ¥ron o BAKJIOHA TMAOCKOCTY HOCTEHCHHO YBEAHIHBAT
or 0 xo 90°. Ha nnockocTH Haxomurca GPpycor MAaccolt m.
Kosddunuenr tperaus papeH L. IlocTpoiiTe rpadur 3aBH-
CHMOCTH CHJEB Tpesusa Fo, or yraa o. Temy paBHO MaK-
CUMAJBHOE 3HAYEHHE CHJIRL TPeHUA Fi a7

Pewenye, Ilpu manmx yraax O AID¥K OCTAHETCH B IIOKOE, 4 NIPH

Goarmrx yraax ByAeT cockanbaklBaTh, B neproM cayuae neifcTBy-
eT CMJa TPEeEHS MOKOA, BO BTOPOM — CHJA TPEHMA CKOJAbLMKEHUT,

B mepsom cayzae F = mgsinc. DroT cayuail peanusyeTcs Opu
tgo <y (sameruMm, 4TO npn tgA = |L BOBMOMKHO JBHXKEHHE ¢ TOCTO-
saHoi cKopocTew). Ilpm tga > | Tesmo COCKANbL3LIBAGT C YCKOpe-
HUEeM; CMNA TPeHUA CrOMBxEHHA F =uN =umgcosc. TakmM 06-

" ¥knou pABeHM CHMHYCY YIVIA O HAKJEOHA ACDOTH K ropuacHTy. Ilpm maasix yxao-
HAX MOMHO CUHTATH cos ¢ = 1 (nanpumep, npi yrnode, pasaom 0,1, nomyqa-
eM cos o = (0,095 = 1),
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pasom, nosay4daem F,, = mgsino npu o < arctgp u F., = pmg coso
upu o>arctgu. I'paduk saBucumoctH Fo (o) em. Ha pucynke. M3 dop-

MyJel sino = tgo / \,‘1+tg2a ciaenyer, I‘;p" é&({,‘—'
YTO MAaKCHMAaJIbHOE 3HA4YeHHe CHJIbI T 1":,"’
tperns F,,. =umg/1+1’. Foax 2 OOOQ
o
arctgi 90

0-126. Teno, GpomreHHoOe ¢ 3eMJIM BePTHKAJILHO BBEPX CO CKOPO-
CTBIO Uy, VIAJ0 HA 3eMJI0 CO CKOpocThio U. KaxkoBo Bpemsa t
nmoJjera, eciaH ,HeﬁCTByIOH.Iaﬂ Ha TeJyi0O CHJAa COHpOTHBJ’IEHH.ﬂ
BO3yXa NpAMO nponopunona.nbr{a CHKOPOCTH )IBHJ'RBHHH?

= (u0 + u) / &. Pewenue. Cuna conporusienus Bosnyxa F, = —kv,

rae k — noctosHHbIi k03 duuuent. CornacHo BropoMy 3akoHy HbroToHa
mad = mg — kv. Pa3o6bem Bpems ABIKeHHs Ha Maible uHTepBabl At. Ilo-
CKOJIbBKY HM3MEHEHHe CKOpPOCTH AU 3a MaJblil IPOMEXXYTOK BpPEMEHH
paBHO dAt, a mepemernenue AS = UAt, mosyuaem mAU = mgAt — kAS.
Kosddunmenter npu AU, At,AS — nocrosaHble BeauuuHbl. Ciezno-

BaTeJIbHO, CJIOKHE IIOJIyYeHHBIe COOTHOIIIeHHS, COOTBETCTBYIOILHE
KamaoMy W3 MaJblX HMHTEPBAJIOB BpEMEHH, IOJYYHM AaHAJIOIrH4YHOe

COOTHOIIIEHHE IJIA 8ce20 BPeMeHHU IBH)KeHHsA. 3aMeHWMB At Ha t, AD
Ha U~—U,, a Takxe mojokuB AS = (0 (Teso BepHYJIOCH B HAYAJIBHYIO

TOuKy), HaxoauM m(D —U,) = mgt, oTKyna momydaem: t=(v,+v)/g.

0-127. IloueMy KpynHBIE KAILIX OIS MafaioT ObICTpee MeJKHX?
IIpu pemeHMHM 3aflayé CJIEAYET YUYUTHIBATH CHJY COIPOTHB-
JIEHUS BO3AYXA.

Pewenue. Kannn «pasroHsioTcsa» J0 TAKON CKOPOCTH, IPU KOTOPOH
CHJIA COIPOTHBJIEHUS BOBAYXa YPABHOBEIIMBAET CHUJY TAMKECTH, U
Jajiee OBHXKYTCA PaBHOMepPHO. 18 KPYIHBIX Kamelb CUJIa COIPOTHB-
JIEHUA BO3AYXA TIPONOPIMOHAJIBHA KBAZpATaM pajuyca Kamejab U CKO-
pocru gewkenns: F, = kr’v® . Cuna TsxecT# MPONOPIHMOHATILHA 00'-
eMy Kalui, a, CJe0BAaTeJBHO, TPEeThell CTeleHH ee pajguyca:
F =k,r®. Buecs k, u k, — HEKOTOpbIE MOCTORHHbIE KOADDUIMNEHTEI.
13 ycnoeusa F, = F ciexyer, 9TO yCTAHOBUBIIAACA CKOPOCTH ITAEHHS
KAIUIA IPONOPIHOHATIEHA KBAAPATHOMY KOPHIO M3 ee pajuyca.
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37. 3AKOH BCEMHUPHOI'O TATOTEHHS.
CHJIA TAMKECTH U BEC TEJIA

37.1. CpenHee paccrosiHMe Mexxay IeHTpaMu 3emuan u JIyHBI paB-
Ho 60 semHbIM pagmycam, a macca JlyHel mpumepHo B 81
pa3 MeHbIIe Macchl 3emyn. B KaKoil Touke OoTpesKa, COelH-
HAIOIIEro meHTpsl 3emuau u JIyHBI, KOCMHUYecKasa paxera Oy-
JeT IPUTATUBATECA ¢ OJUHAKOBOU cuioil K Semye u Jlyne?

B Tou4ke, oTcTOSILLEN HA 6 3EMHbIX pafMycoB OT LeHTpa JIyHbl.

Pewenue. Paccrosiuue R, 0T KoOCMHYECKOW paKeTsl [0 IeHTPa 3eM-
au papHo: R, =60R - R,, rae R - paauyc 3eman, a R, — pacctosnue
OT paKEThl N0 LEHTpa H}’Hb[. CO!"J'IaCHO 3aKOHY BCEMHPHOro TATOTEHUA!

M;m M,m 81M,m
2 F=G—"321t=G 2. COrJacHo YCIOBHIO

R, (60R-R)"

sapaun F, = F,, nostomy (60R - R,)" =81R’. Pewas 510 ypasnente,

F, =G

nonyuaeM R, = 6R.

37.2. 9xuna; NOJHMUMAIOIIErocs aspocrara INepHOLHYECKH IIpo-
BOJHT H3MEPEHHUA YCKOpeHHA cBobogHoro mnageHus. Ha

CKOJIBKO YMEHBIIMJIOCH 3HAYEHMEe ¢ Ha BeIcoTe h = 6,4 kM?

2
Ha 0,02 M/c°. Pewenue. B cOOTBETCTBHMH C 3aKOHOM BCEMHDHOI'O

Mm Mm
TAroTeHNA mg=G———>, Mg, = G?

(R+h)

3emin, g, — YCKOpeHHe CBOOOAHOrO najeHusA Ha ypoBHe mopsA. Or-

R (R+h)' -R*  2n
e A I R

R
[OJIB30BANHUCE TeM, 4T0 h K R).

3mecs R— pagmyc

ciofa g =

37.3. Paxera crapryer ¢ JIyHBI BepTHKAJIbHO BBEPX C YCKOpPEHHEM
a = 20 m/c’. CKONbKO BECHUT BO BpeMA CTAapTa KOCMOHABT,
macca Koroporo m = 90 xkr?

1,95 kH. Pewenue. Cuna upursikeHus KocMoHaBTa K JIyHe paBHA

mg,, TAe g, — YycKopeHHe cBoGopHOro majenus Ha Jlyne (oHO
B 6 pas menbure semuoro). CorsracHo Bropomy saxkoHy HeooTona
ma = mg, +N, rne N — cuia peakuuu omopsl. B npoexnuu Ha

BePTHUKAJNBHYI0 OCh IIOJIydaeM, d4To: ma=-mg+ N orkyjaa
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N =m(g, +a). CornacHo TperseMy 3aKoHy HpioTOHa Bec KOCMO-
HABTA IO MOJYJIO paBeH cuje peakmum omopel. CiemosaresbHo,
P=m(g, +a).

37.4. CpaBHHuTe pe3yJbTATHI B3BEIIMBAHUSA OZHOTO U TOI'O Ke Tesa
HA SKBATOPE M HA IIOJIOCE, eCJIH B3BEIIMBAHHWE IIPOBOJMIAT:
a) Ha phIYaKHBIX Becax; 0) Ha NMPYKUHHBIX Becax.

Pewenue. a) Ha peryaskHBIX Becax BeC TeJsa ONPENeNseTcs B CPaB-
HEHMH C BECOM JTAJOHHBIX Tel — THDPb. Tak Kak Bec Teja M Bec
STAJIOHHBIX TeJ (rMpb) OAMHAKOBO MBMEHAIOTCSH IIPHU IIepPeMeIeHun
MX 110 IIOBEPXHOCTH 3eMJIM, TO MOKA3aHHsA DPBIUAMKHBIX BECOB HA
AKBATOpE M IoJioce OYAYT OAMHAKOBEI.

6) Ha mpy:kuHHBIX Becax Bec TeJia OIpPeAeIAeTCA B CPaBHEHUH C
CHJION YOPYroCTH MNPYKUHBL {eCTKOCTh IIPYKUHBI OT IIHPOTHI
MECTHOCTH Ha IIOBEPXHOCTH 3eMJIM He 3aBHCHUT, II09TOMY IOKAa3a-
HUS NPYKUHHBIX BecoB OyayT Ha Iojioce 60.bule, 4eM Ha SKBATO-
pe. 910 06YCIOBIEHO CYTOYHBIM BpAIleHHEM 3eMJIH U «CILIIOCHYTO-
CTBIO» 3eMJIM Y IIOJIIOCOB.

37.5. Moryr siu KocMOHaBTH Ha JIyHe IOJIb30BATHCA PHIYAYKHBIMHA
Becamu? IIpy:xunasiMu Becamu? Eciu moryr, To Kakue Io-
NpaBKH NOTPedyIOTCA K MOKasaHWMAM BecoB?

MOFYT. Pewenue. K mokazanusam PHIYAXXHBIX BECOB IIOIPABKHM He

HY#HBI; IIOKAa3aHHA NPYXHUHHBIX BECOB CjleyeT yBeJIHYHBATH IIPH-
mepHO B 6 pas. p

37.6. Kak mameHseTcA Bec KOCMOHABTA IIPH BEPTHKAJIBLHOM BaJie-
re? Ilpu BepTHKANLHOM MArKOH mocagke?

B oBoux cnyvasx BeC KOCMOHaBTa yBENUYUBAETCS.

Yrasanue. B 0boux cayyafgx yCKOpeHMe KOCMOHABTA HAIIPABJIEHO
BBEPX.

37.7. HaxomguTcsa U B COCTOSHWM HEBECOMOCTH pbiba B Boje?

HeT. Pewenue. B cocTossHMM HEBeCOMOCTH BHYTPH JI000r0 Tesa
HeT BHYTPEHHUX HANPAMEHUH, OOYCIOBIEHHBIX CHJIOH TAMKECTH
(pasiMyHBIe 4YaCTH TeJia «He JaBAT» APYr Ha apyra). Takoe co-
CTOAAHWE BO3HHUKAET, KOTJa HA TeJo AEWCTBYIOT MOJbKO CHJBI TH-
roresus (Hanpumep, npu ceobomHom najgenun). Ha priby B Boge
IIOMHMO CHJIBI TS}ECTH JeilcTByeT cuna Apxumeja (Boja ABIAETCSH
JUIsL pBIBBI 0nopoit).

37.8. Kakyio mneperpysky HCHBITBIBAT BOJWUTEJNb, €CJH aBTOMO-
Oonab ¢ mecTa Habupaer ckopocTh 180 km/u 3a 10 ¢?
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Bec BosuTENnA yeenuuMBaeTcs B 1,1 pasa.

Peuiernue. ABTOMOONIEL DASrOHTAETCH C YCKODe-
HHeM @ = 5 m/c?, Taxkoe TrOPU3OHTANLHOE YCKO-
perue coolNIgeT BOAATENX PABHOLEHCTEYIONIAN
CHJIKl TAMECTH M CHJIBl PealIiuy OnOpEL

ma@ =mg + N. Orciofa (cM.  pPHCYHOK)

mg)’ +(ma)® =1,12mg. CornecHo TpeTh-
eMy 3aKOHY HBbIOTOHA CHJIS pPeAKIMH OMODH
paBHA II0 MOAYIIC Becy Texa. Taxmm obpasoM,
BEC BOJAMTENA YEeIWIMBAETCA NPHMEDHO
s 1,1 paza. t

37.9. Bo cxoapko pas HY:XEO OBI0 OB YBeJIHYHUTE CKODOCTL BpAa-
meHUA 3eMAM BOKPYT cRoeil ocH, 4TolEl Teja HA IKBATOpE
BECHJIM BABOE MeEHBINe, 4eM Ha noiawoce? CauraiiTe, uTo
¢opMa 3eMiHn He M3MEeHRIACH ObL.

B 12 pas. Pewenue. Tena ua skearope V4ACTBYIOT B CYTOYHOM
BpamieHNH 3eMaH, NPH-3TOM HX HeHTPOCTPEMHUTENbHOE YCKOpeHHe
a = 'R = 47x’R/T? HanpapaeHo K HeHTPY SeMJH H Bec TeJa pa-
BeH mig — a). 3meck @ B T — yryiosas CKOPOCTE M IEPHOJ CYTOYHO-
ro BpameHua Jemun. CorascEo yenoBuw a = g/2, OTKyZa

2R
T=2n ? ITogcTapue yYHCAOBBIe 3HAYeHHS, nonyauMm T = 24,

SaMeTHM, YTO Ha caMoM Jede ¢opMa ¢TOAB GBICTPO BPALTAIOINEHCSH
ILIAHETH CHJBHO oTAMuUaiIack Ol oT chepuaeckoil (maarera Oemna 6m
CHJIBHO CILTIOCHYTA ¥V IOJCOB).

37.10.Bo crOMBKO pAB YMEHBINHJAChH CHUJNA OPUTAMEHMSE KOCMO-
H8BTA K DeMle, NOCHe TOr0 KaK CTApTOBABIINY ¢ Semuan
KOCMMYECKHIT Kopabib mepeniesl Ha KPYroEY OKOJA03ZeMHYIO
op6uTy ua eeicore £ = 200 kM? Kak H3MeHHJICA BEC KOCMO-
HaBTa?

B 1,06 pasa; sec yMeHblWWNCa A0 HYNSA.

Pewenue. Cornacno 3aKoHY BCEMHPHOTO THATOTEHUH CHN& IPHTHA-
HEeHHA Tena K 3eMmiae oipaTHO OROIOPUVOHATBEHA KBAADATY Dac-
CTOAHHA Tesa oT neHTpa 3emsau., IlosToMy mocrne BaneTa ¥ nepe-
X0Aa Ha HPYIPOBYI0 OPOMTY cHJIa NPHUTAMEHHS KOCMOHABTA K
Bemye ymennmunacs B (R+ 2)YR®pas, rae R— pagayc 3eMiamn.
Bec e KOCMOHSBETA YMEHBLIIMJICH N0 HYJIS, BOCKOABKY KOCMHYE-
CKME Kopabnb OBHIKETCA MOAbKO OON OEHCTEHEM CHABl TAPOTEHUH
(TouHO TaK e, Kak awboe Teao npu cBo0OTHOM OafeHHH).
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OITUMITUALHBLIE 3A0AY4YH

0-128. B danTacTHHecKOM NPOM3BEJERNH OTHCAHA I10JAS Iane-
T4, T.e. cihepuyecKad ob00JI0YKA TOCTOAHHOM TONIIMHLI.
Oburarenn NASHETH MHIH HE e gHympenHeil HOBepXHO-
cri. Ilo MBEHRK) aBTOpPA, OHM MCOBITRIBANH AeHCTEHE CHIL
TAMECTH, HAUPABIEHHOH OT HeHATPA NJaaHeTH. JoraskwTe,
9T0 aBTOp omubaacHa; BHYTPH TAKO0H nJiameTH COBEDITEHHO
He oymAaiack OBl CHAA TSIKeCTH!

Yrasanue. IIycTe MaTepHansHas TOYKE A RaxOZUTCH BHYTPHM chepy-
yeckoit obomouku. O6onouky MoxHO pasbuTs Ha GeckoHeuHo ToHKHE ceprte-
CKHE CJIOH, 8 KaXIbii Takol CI0it — Ha 1apbl YYaCTKOR B OKPECTHOCTH Touek B
u C (CMOTPH PHCYHOK), KOTOPbIE PHTArHBAIT TOUKY A ¢ PABHBIMH 110 MOIYITK)
{ MPOTHECNONOKHO HANMPABITEHHBIMK CHITAMH,

0-129. HapectrHo, UTO IPU NOALEME Tela ¢ MOBEPXHOCTH BeMan
cunga F ero npuTrameHuA K 3eMJe YMeHBIIAeTCS. A Kak
HEMEHAETCA OTA CHJIA IPH ODOrPYMKEHMN Tela B IMAXTY,
Boxopamyw Ao nearpa 3emau? IlocTtpoiite rpacduk szanu-
CHMOCTH F(r] AAS TeJa Maccoil m, TAe r — pPaceToAHHe

Tena OT HeHTpa 3eMan. CunTailre 3eMAI0 OLHOPOXHBIM

OIapoM,
Mpuy norpyxeHun cuna NpUTRXKEHUA K 3eMne Takke yMeHbllaeTcs
{cM. pUCYHOR, rae A — paauyc 3emnu).
Yraaanue. MoKHO CYHTATH, YTO HaxOgdllleecd B IOAXTe TENO He
HUCIEBITHIBAET TIPUTHAMEHUA CO CTOPOHB! BeeX uacTeil SeMin, Baxo/d-
IMXCA OT HEHTPa SeMIHM Jaiblile, WeM CaMo Teao (cM. 3agauy
0-128).

FJ\

mg

»
R r

0-130. IInamera npezcraBiaser coboil OgHOPOAHEEIR map, B KOTODOM
umeerca cdepryeckas monocTh. Jokammpre, 9TO BO BCEX TOY-
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KaX BHYTPHM HONOCTH YCKOpeHWe CBOOOAHOIO NAZEHHMA OZMHA-
koBo. Hadigure MOogyne M HanpaBReHHME 5TOM0 YCKODEHUH, ec-
M@ pamuyc nianeTh R, ee MIOTHOCTL P, a4 PAmUYC TOIOCTH T,
Paccrositne MeXay MEHTPAMM NJIAHETHI M IIOJOCTH &

Pewenue. Haligerm crauana yckopeHEne cBofogHOTO OafeHHA & B

TouKe A, HaxoaAmelca BHYTPHM OFHOpPOAHOro mapa $e3 IIOJNOCTH.

Ilycts @ — BeKTOp, NPOBeJeHHEBIH H3 OeHTpa mapa O B TOUKy A,

g’ p-m 4

__pT norydaem g, =—nGpa
3-a 3

{cM. sagauy 0-129). B BekTopHOM BHIE 3TO COOTHOLISHME MOYKHO

Toraa us cooTROmerRHa mg, =G

o 4 L '
3AITMCATE TaK: g, = —Ezt Gp d. PaccMOTpHM Teleps TOYKY A, Haxo-

AAMIYIOCS BHYTPH TOJNOCTH (CM. PUCYHOK).

A

]

Ecam 3am0XHATE TOXOCTE TAK, 9700 NMOAYIMACH OJZHOPOILHEINA
cnuIoWwHok map, TO K YCKOpPeHuio cBOGOZHOTO NajfeHnA § <«mpuba-

- 4 ~
BHTCH» YCKOpeHUEe £, = —-—3—!‘( Gp b, B pesyapTaTe qero MNOJAYINM KAK

pas yckopenme g,. Cnemosarenbso, g =g — 8, = —%‘ﬂ: Gp (Ei -b ) =

4 ~
= —EnGp 8. TaxmkM o6pasoM, BO BCEX TOUKaX NOJIOCTH YCKODEHHE CBO-

GooHOIrO DaJeHHA AEHCTBHTENBFHO ONMHAKORO IO MOV M HaUpaBfie-
uuio, Ono He 38BMCHT OT PAXMYCOB IJIAHETHEI ¥ MOAQCTH; npu § =0
9TO YCKOPEHHE BCIOAY B NOJMOCTH PABHO HYJIO (cp. ¢ aafadeit 0-128),

38. HCKYCCTBEHHBLIE CIIYTHHKH 3EMJIH

38.1. MoxuO JAB SaIyCTHThH COYTHHK TaK, YTOOEl OH BCe BpeMsA
HAXOAWJICA HaZX OLHNM H TeM e OYHKToM 3emam?
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Pewenue. 310 BO3MOMHO, €CJIM [I€PUOJ BpAI[eHUsA COYTHUKA DaBeH
IIepHOAY BpaleHusa 3eMJIH BOKDYT CBOE OCH, a IIJIOCKOCTh €ro op-
GUTHL COBIIAZAET C IJIOCKOCTBIO 36MHOI'0 SKBaTOpA.

38.2. Ilpu ABHIKEHHHW II0 KPYroBOoH OpOMTE CHYTHUK IBHIKETCH C
yckoperneM cBobopuoro mazenus. Kax Obl BbI OTBETUJIH B
CBSIBM C 3THM HA BOIPOC: MajaeT CIYTHUK WJIH He majgaer?

Pewenue. Ecnu «najleHHeM» Ha3blBaTh [BHUMKeHHEe ¢ YCKOPEHHEM
cBo0OOJHOIO MaJeHus, TO COYTHAK Nagaer.

38.3. C Kakoif CKOPOCTHIO HOJIJKEH JIeTEeTh CAMOJIET BJOJIb 3KBATO-
pa, uToObI IMaccaKuphl HAOJIOJAMH «BEUYHBIH MOJAeHb» (T. e.
yro0sl CoJiHIle I8 HUX CTOANO Bce Bpemd B 3enute)? Panu-
yc semyan R nupumure paBHbeIM 6400 K.

Pewenue. ConHIle aBuKeTcsa 1Mo HeDy ¢ BOCTOKA Ha 3amajg. JTO Ha-
OmogaemMoe JBUKEHHUE COJHIA 00yCJIOBJIEHO CYTOYHBIM BpallleHHeM
3eMuIn BOKPYT CBoeii ocu ¢ 3anada Ha eocmok. Oxun obopor 3emis
coBepruaer 3a 24 4. YToOBl «CKOMIEHCHPOBATH» 3TO IBHIKEHHE 3eM-
JIM, caMoJIeT DOJIKEH JIETeTh ¢ 80CIMOKA Ha 3anad ¢ TaKoH CKOPOCTHIO,
yToOBI OMH 00JIeT SeMJIH COBEpPIINTH KakK pas 3a cyTku. Ecim camo-

JIeT JIETUT BJOJIb 9KBATOPA, €r0 CKOPOCTh U = ? = 1670 xm/u4. Ta-

Kad CKOPOCTHE BO3MOMKHA I COBPEMEHHBIX CaMoOJeTOB. MosxHO
CKa3aTb, 4YTO 3eMJda B CBOEM CYTOYHOM BpallleHHH KakK (5354 «IIPOBO-
padyHBaeTcA» o4 caMOJIeETOM, HaJ KOTOPBIM «3aBHCJIO» CO.J'IH]:LG.

38.4. Bricora coyTHHMKa Haja mosepxHocThi0 3emuau i = 2000 xm.
Onpefenure ero CKOPOCThL U Nepuoj obpareHus.

3 y
6,7 km/c; 7,9 - 10° c. Pewrenue. [IBusKeHHE 110 KPYroBoii opbure mpo-
HCXOOWUT IIOX JeificTBHEM TOJLKO CHJEBI TATOTEHUS CO CTOPOHBI 3eM-

M.m,
mm: F = G—=—"— Banumem A1d COyTHUKA BTOPON 3aKoH Hio-
(R, +h)
2
v M.m
———. C yuerom aroro, noayuaem: G—2—— =
R, +h

(Ry +h)’
v* M

m-———, orkyga v’ =G ——=—, YMHOMKAS UNCIUTENb U 3HAME-
R, +h R, +h

HATeJIb TPABOM YaCTH IOCIEIHEro ypaBHeHHMA Ha R°, moay4aem:

M, R} R* M
V¥=G—_2—2 _=g —2_, e g, =G—2 — yckopeHue CBo-
REB +h | ° B +h R,

ToHa F = ma, =m
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GomHOrO0 IajeHus y HoBepxHocTH 3emum. CremoBaTesbHO,

)

v=R, |—— =67 (xm/c).

\R, +h (xw/c)
Ilepuon oOpamjeHus CHYTHHKA II0 KPYroBoH opbOuTe pajguycoMm

2 (R, +h)

R, +h Baxopum mo dopmyne T = —-U—w Orciofa moJydaem
T =17,9-10%c.
OJIUMIMUALHBIE 3A0AYU

0-131. C moMoOImBI0 KAKOro MaHeBpa KOCMHWYECKHiII Kopabib, 06-
pamaomuiica BOKPYr 3eMIHd, MOXKeT IepeidTH ¢ OJHOH Kpy-
roBoii OpOUTEI HA APYTYIO?

Pewenue. 1 mepexofa ¢ OJHOI KPYroBOM

opONTHI HA APYIYI0 HYMKHBI JBa KPATKOBpE-

MeHHBIX BKJOueHus ngBurareseit. Ilocie

[IEePBOro BKJIOYEHHH - KOpPabib I[EepexoiuTr ¢

KpyroBoi opbuTsl 1 HA 9JIIUOTHYECKYIO OpOu-

Ty 2, IIOCJIEe BTOPOTO BKJIOYEHWS — Ha KPYro-

ByI0 opbury 3. Ha pmcyHKe IoOKasaH cay4aii,

Koraa asaunc 2 kacaemes obeux KpyroBbix

TpaeKTOpHil, npuyeM Kopabib mepexoauT Ha Gosee BEICOKYIO Op-
6uTy. B sTOM ciayuae cmia TArM ABHraTe s Npu 060MX BKJIIOUEHH-
AX HAIIPaBJIE€HA B CTOPOHY ABMIKEHHS KOCMHUYECKOro Kopabis.

0-132. [Ipurarens KOCMHUYECKOro KopabJif, JBHIKYIIErOCI BOKDPYT
3eMJIM IO KPYroBoil opbuTe, BKJIOYAETCS HA KOPOTKOE Bpe-
ma. HapucyiiTe npuMepHBIii BHJ OpOMTBEI, HA KOTOPYIO IIe-
peizer Kopabuab, €CJAM COIIO ABHIATENS B MOMEHT BKJIIOUE-
HUA OBLJIIO HAIIpaBJIEeHO: a) Hasanm; 0) Bmepesn.

Pewenue. CM. pUCYHOK (LITPHXOBOM JIMHNEH IIOKasaHA MCXOLHASM
Kpyrosas opOuTa, ABHTaTe/Nbh BKJIIOYAETCH B TOUKe A).
A
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0-133. Mosxer JaH KocMuuecKHii Kopabab obJsereTs 3eMI0 3a
nosrgaca? Ecam Mosxer, TO Kyna A0JKHO ObBITH HANPABIEHO
COIJIO PEAKTHUBHOIO ABHUIATeNsd?

Pewenue. Moxer (B IpUHIIHIIE), €CJIM BO BpeMs mojera Oymer pa-

foTaTh NBUrATE]b, COIJIO KOTOPOrO HAIIPABJIEHO B IPOTHUBOIIOIOMK-

Hy© OoT 3eMau CTOPOHY (mpu OoJibInel CKOPOCTH JBHIKEHHS IIO0

KPYyroBoi opbuTe KOCMHYECKOMY KOpabjio HeoOXoammo coobInaTh

OoJbIllee IEHTPOCTPEMHUTENbHOe ycKopeHue). OgHAKO IJA 3TOrO

norpebGoBayiichk GBI OTPOMHEIE JOIOJHHTENBLHBIE 3aI1achkl TOILIHBA.

39. MOMEHT CHJIBI.
YCJ0BHUA PABHOBECHA

39.1. Haiigjure CHUJIBI YOPYTrOCTH B IIaPHHD-
HO 3aKpelJIeHHBIX HEeBECOMBIX CTEPIK-
Hax AC n BC, ecau AB = 30 cm,
AC =60cm, BC=80cm (cm. pucy-
HOK), a macca rpysa m = 5 kr. Kakoii
Hu3 (:Tep}rcﬂei»i MOMHO 3aMEeHHTH IIPOY- YB
| HOM HEpAaCTAKUMON HUTHIO?
Cwuna ynpyroctu B ctepxHe AC paBHa 98 H, B ctepxxHe BC — 130 H.
HWTBIO MOXHO 3aMeHUTb cTepxeHb AC.

Yrasanue. PaBHOJEHCTBYIOMAA TpeX CHJI (Beca rpysa M CHJI YIpY-
TOCTH ABYX CTEPIKHEN), NPUJIOIKEHHBIX K Touke C, paBHa HYJIIO.
CinenoBaTelsHO, M3 BEKTOPOB 9THX CHJ MOMKHO IIOCTPOMTH Tpe-
YroJbHUK. Bocmoas3yiTeck TeMm, UTO 3TOT TPEYrOJBHUEK I006eH
TpeyroasHUKy ABC.

39.2. K crepaxuio aauHoii [ = 80 ¢cM 1 Maccoil m = 6 KI ITOJBEIIeHbI
JiBa Tpysa: K JIeBOMY KOHI[y — Maccoil m, = 2 Kr, a K IpaBo-
My — Maccoii m, = 8 Kr (cMm. pucyHok). B kakoi Touke Hamo
orepeTs CTep:KeHb, YTOOLI OH HaXOQUJICA B PABHOBECHH?

B 25 cMm OT npaBoro Kpas.

Pewenue. Ha pucyHKe NOKa3aHbl CIJIBI, AEHCTBYIOIIVME HA CTEP:KeHb
(kpoMe cuiibl peakiiuy onopkl). M3 BTOpOro ycioBusa paBHOBECHSA CJIEAY-
m, +m/2

er, uro m,g(l — x)+ mg(l/2 — x) = m,gx. Orcioma x =1 !
m, +m, +m
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m,g
39.3. OpmoponHEIl map macco¥ m M paguycom R mojasenieH Ha
HUTH, KOHEIl KOTOPOH 3aKpelyieH Ha IVIaJKoi BePTHKAJILHOHN

crene. Haiipure cuny T HarsxeHUs HUTH U cuny F mgasie-
HUA 1Iapa Ha CTeHY, ecJIu JJWHA HATH L.

T mg(l+ R) 7 mgR

CJW+2R) T Jli+2R)

VYxazanue. I3 mpaBuna MOMEHTOB CJIeAyeT, YTO
JUHHUA AeHCTBHA BCEeX TPeX NPHIIOKEHHBIX K Ina-
Py CHJI IlepeceKaloTcsa B IleHTpe mapa (cM. pucy-
HOK). CuemoBaTelprHO, HHTH 00padyeT cO CTEHOM

TaKkoi yroa o, uro sino = R/(l + R).

39.4. B aByx BepmMHAX TPEYrOJbHHKA [OMEI[eHbl IIAPUKHA Mac-
CcOil m Kaxkmplil. B TpeTbeil BepIIMHE IMOMEINEH IIAPHK Mac-
coit 2m. I'me HaXOAUTCSA LEHTP MACC CHCTEMbI?

B cepeanHe meguvaHbl, NPOBEAEHHON U3 TPETbEWN BEPLUUHBI.

Pewenue. IlepBeie nBa mapukKa MOKHO MBICJI€HHO 3aMEHHUTH OJI-
HUM, HMEIOIUM Maccy 2m M pacIoJOKeHHBIM II0CepelnHe MeXIy
mumu. LleHTp Macc cucTeMbl HaxXOJUTCA B CepeWHE MeJUaHBI,
COEMHAIOIIEN 9TOT MIADHK C TPETHMM, HMEIOIIHM TAKYIO ¥Ke Maccy.

39.5. TopusoHTaNBHBIN pBIUAr, K KOHIAM KOTOPOI'O IIO[BEIIeHBI JBa
rpysa, Haxo#uTeA B pasHoBecuu. IIpoBenem yepes ni00y10 TOUKY
perdara BoobparkaeMyro ock BpaieHuss O, napasuleIbHO Peab-
HOit ocu O, Beryucsure oTHOCUTENBHO ocu O; anrebpandecKyio
CYMMY MOMEHTOB BCE€X CHJI, HeHCTBYIOIINX HA phIYar.

Vxasanue, Eciim ydecTh, 4TO OTHOCHTENLHO ocu BpameHus O,
BpAIAIOIINI MOMEHT CO3JaeT M CHJIA PEeaKIIMH OIODHI, IMOJIYIUM:
CYMMApPHBI MOMEHT OCTaeTcsi PaBHBIM HYyJ0. MOKHO [0Ka3aThb,
4TO STOT BBIBOJ CHPABEIJIMB JJf IIPOM3BOJLHON CHCTEMBI CHJI,
AeficTBYIONIMX Ha TBEPAOE TeN0: B PABHOBECHH CYMMA MX MOMEH-
TOB OTHOCUTEJIbHO 11000l OCH paBHA HYJIO.

181



39.6. Komeco pagmycom R m maccoil m CTOUT nepefi CTyNEeHbKOU
BeicoToil A < R. Kaxyo HammeHbIIyIO cuiay F Hamo npmio-
JKUTh K OCH KOJIeca, 4To0bI OHO B'BEXAaJI0 HA CTYNEeHbKY?

Fiesnts VA(2R - h)

R
Yrazanue. Bbead:xasa Ha CTYIEeHBKY, KOJECO IIOBOpavYMBAETCH BO-
Kpyr OCH, NIPOXOJAIIENH Yeped TOYKY COIPHMKOCHOBEHHA CO CTY-
HEHBROfI; «BBEII'OOHEE» BCEI'0 HANPABHUTE CHJY Tak, yTOOBI €e IJIedo
OTHOCHTEJILHO 3TOI oCH OBLIO HAMOOJJIBIITHM,

.

39.7. JlecTHunma omHpaeTcs Ha IVAAKYI0 BEePTUKAJLHYIO CTEHY.
KoapdunuerT TpeHUA MeXAY HOMKKAMHU JIECTHHUIILI U TOJOM
paBeH |[l. Kakoil HambOJNBIIUI YIOJ Oh,,y MOXKET 00pa3oBbI-
BaThb JiecTHUIA cO cTeHOU? I[eHTp TAMKECTH JIECTHHIIBI COB-
mafaeT ¢ ee cepeguHol,

Omax = arctg (2).
Pewenue. Ob0o3HauuM Maccy JIECTHHIIBI m, a gauHy [ (cM. pucy-
HOR). Samnuiem YCJIOBHA PaBHOBeCHHA, BBIYHCIAA MOMEHTBI CHJI OT-

HOcHUTeNbHO ToYKH O (IpM 3TOM MOMEHTHI JIBYX CHJI 00paIaioTca B
l

Hyap): Fp, = N,, N,=mg, mggsina —N,lcosa =0. ITockonbky

F., < uN,, noryqaem tg o < 2.

39.8. Bricokuii MpAMOYrOJNBHEIN OJHOPOAHBIM OpPYCOK C KBajapar-
HBIM OCHOBAHMEM CTOMT HA TOPM30HTAJIBHON I[IOBEPXHOCTH.
Kark nHaiitm kKoahdHIMEeHT TpeHHUs Mexjay OpyCcKOM H IIO-
BEPXHOCTBIO, PACIOJIATASA TOJBKO JMHEHKOH?

Pewenue. IIpuioxuM IOPHBOHTAJBHYIO CHUIY K OOKOBOI IOBepX-

HOoCcTH Opycka BOMM3SH ero OCHOBaAHUA M OyJeM IIOCTEIIEHHO 3Ty

cuny yBenumuusaTh. Korpga cumna jgocturser sHavenus F, = umg,

OPYCOK HAYHET CKOJb3UTHL II0 moBepxHoctu. Ecau ke BwicoTa h
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TOYKH IPHIOKEHHS TOPH30HTAJBHOM CHJBI JOCTATOYHO BEJIMKA,
O6pycox Oyaer He CKOJAb3UTH, 4 ONPOKHAbIBaATHCA. BrICOTY hY), TIDH
KOTOPOH CKOJIbKeHHe CMEeHSAeTCHA ONPOKHAbIBAHUEM, MOXXHO HAlTH
n3 npasuia MomeHToB: mga/2 = Fyhy, rie a — cropoHa ocHOBa-
HuA Opycka. Orcioga | = a/(2h,). Taxoil cmocob mamepeHHa |
IMIPUMEeHUM, €CJIM BhICOTA OpycKa J0CTATOYHO BeJIHKA.

ONUMMUALHAS 3ALAYA

0-134. Touxuii OXHOPOHEI
CTep)KeHb YKpeIlieH Ha
mapHupe B TOuKe A u
yAep:KUBaeTcsi B PaBHOBe-
CHM TOPUBOHTAJIBLHOH HH-
TeI0 (cM. pucyHOkK). Macca
crepkHa m = 1 Kr, yrox
ero HAaKJIOHA K T'OPHM30HTY
oo = 45°, Haiigure Momysb

1 HanpaBiaeHue cuiael N
PeaKInuu mapHUpa.

N=11H; cuna N obpasyeT c BepTUKanb yron =275
Pewenue. Ha pncyHRé TIOKAa3aHbl JeHCTBYIONINE HA CTEPIKEHBb CHJIBI

(HampapJjeHre MCKOMOM cHibl N yKasaHO OpPHEeHTHPOBO4YHO). Ilpm-
PaBHSAB HYJIIO aJTe0paruecKy0 CyMMy MOMEHTOB CHJI OTHOCHTENBHO TO4Y-

Ku A, nomyunm T - ABsino —mg%cosa =0. Orcrioma T = —n}ég-ctgu.

W3 paBeHCTBA HYJIIO PaBHOJAEHCTBYIOIIEH BCEX TpeX CHJ CJIEeAVeT:

AP =8 Ny =mg. Torza N = /N’ +N} =%\/4+ctg2a =11 H.
04




Vroxn B, obpasoBanHEBI# cunoit N ¢ BepPTHKAIbI0, HAXOAUM M3 CO-
N ctga ctga
2x 8. orcioma B o=arctg| 2B | =27
N 2 2
y
O6paruTe BHUMaHHe, YTO JIMHUM JIeHCTBUA BCeX TPEX CHUJI Iiepece-

KAlOTCA B ONHOM TOUKE: KaK cJgejyeT M3 IpaBHJia MOMEHTOB, 3TO
HeobXOoAMMOe yCIOBHE PAaBHOBECHS TBEPIOTrO TeJa.

orHomeHua tgf =

40. UMIIYJbC. 3BAKOH COXPAHEHHSA
HNMIIY JIbCA

40.1. ITouemy npm ygape BosHHKAaIOT Oonbmive cuisl? OTBeT 00B-
SCHHTE.

Pewenue. Ilockonsky AP = F-At, nosy4yaem F= Ap/At . U3 aroit

(opmyJsl cieayer, 4TO, €CIM HMIIYJBLC Tejla U3MEHAETCS 3a OUeHb
KOPOTKHMH MHTEDBAJ BPEMEHM, IIPH 9TOM BOZHUKAIOT OOJBIIHE CH-
el (yoap, TOMYOK, CTOJKHOBEHHE).

Ecnu ke Tpebyercsa uabexaTs 4YpesMepHO OOJBIIKX CHJ, YBEIH-
YMBAIOT BpeMs HeHCTBUA CHUJIIBL.

40.2. CHapsl, BBINYIUEHHBIH BePTHKAJIBHO BBEPX, Pa30pBAJICA B
BepxHeil Touke TpaekTopuu. IlepBBIN OCKOJIOK Maccoil 1 Kr
npuobpen ckopocts 400 M/c, HAIPABIEHHYIO TOPU30HTAIb-
HO. Bropoit ocKolmoK Maccoit 1,5 Kr mojieTes BBEPX CO CKO-
pocteo 200 m/c. KakoBa CKOpPOCTH TPeTLEro OCKOJKA, eCJH
ero macca paBHa 2 Kr?

250 m/c. Pewenue. BapbiBawinuiicad CHapAJ MOMKHO CUYHTATH
3aMKHYTO# cHCTeMO#, IIOTOMY, YTO CHJIA THAMXKECTH HAMHOTO
MeHBIIIe, YeM CHUJIA NaBJEeHUS MOPOXOBLIX I'a30B, pPaspblBaIOLIUX
cHapfAJ Ha OCKOJKH. 3HAYHUT, MOYKHO HCIOJb30BATh 3aKOH CO-
XxpaHeHMs uMmnyiabca. I[OCKONBKY paspbliB cHapsja IPOM30IIeN
B BepXHeH TOYKe TPAEKTOPHM, BEKTODHAs CyMMa HMIIYJbBCOB
BCEX OCKOJKOB MJOJI)KHa OBITH paBHa Hyno. CrepoBaTeibHO,
BEKTOPLI HMIIYJLCOB OCKOJKOB 00pasyiT TpPeyroJbHHUK; 3TOT
TPEYroJBHUK HOPAMOYIOJBHEIN, & UCKOMBIM BEKTOD — €ro I'Uio-

renysa. Orciona p, = “I'pf + pf u U = J(mlvl)z +(mzuz)2 /ms.

—

Py

1!
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40.3. lpoe mpmsareneil MaccamMm m, =60 Xr m m, = 30 K copes-
HYIOTCH B IIEPETATHBAHMM KAHATA, CTOS HA JETKMX TeIeKaxX.
KaxoBa CROPOCTH BTODOTO HPHATENA B TOT MOMEHT, KOTIA CKO-
pocTk mepsoro v, =1 mM/c? B HawaNbHBIR MOMEHT IPAATENH

HaXOOHJHCE B JIIOKOE.

Pewenue. Cunri, AeficTByIomue 2a OpUsATe el CO CTOPOHBI APYTHX
Ten (CHAA THMKECTH ¥ CHJI8 DPeaxiMH HIoJa), KOMOEHCHPYIOT APYT
Apyra, & TPEHUEM MEKAY KOJecaMy M MOJOM MOXHO npeHeSpeub.
CrenoBaTeNbHO, CYMMa MMIynbcoB m,D, +m,D, coxpamsercs. Ilo-

CKOJNbKY B HAYANBHBIH MOMEHT (DPUATENIM HAXOAMJNChL B HOKOe,
m,U, + m,0, =0. B mpoexnmax Ha OCk X, HANUDABIEHHYK) BHOJb
KaHara, moxydseMm mp,, +myu,, =0, orkyma v, =-mpp,/m,.
Taxum 00pasoM, CKODPOCTH «JIErKOTO» IPHATENRA BO CTOJLKO e
pas GoJbIIe CKOPOCTHA «THKeNOT0», BO CKOJEKO DA3 MAcCCA «Jer-
KOT0» MeHBMie. 3HaK ¢MHHYC» YKa3hIBAeT HA T0, YTO CKOPOCTH
HANpAaBACHH NPOTHBONONOMKHO EPYT Apyry. IlogeraBnsas wucieH-
HElEe JaHHEle, HOy4YaeM v, =2 M/c.

40.4. K creHe npyRpeILIEH MUIAHT C HACALKOM, HI0IEYTON nopg ops-
MBIM YIJIOM (CM. PHCYHOK). Ha mnaaurs BEITEKaeT BOIA CO CKO-
$octeio U = 10 M/c, Haligpre ropHaoHTAIBEYIO COCTABASIONYIY
CIIEL, C KOTOpO# ninanr AaBUT Ha creny. IIomage cewedus
aurarra S = 10 om?,

100 H. Pewmenue. Bona, Texymmas o INIAHTY, ZBHMKETCI ¢ YCKO-
perneM (BeKTOp CHKODOCTH HsSMeHBAET HaOpapJeHNe). DT0 naMeHe-
HHUe BBISBAHO cuioit N , JelcTByOmMe#d HAa ULJAHT ¢ BOJOH CO CTO-
pouul creaku. Cornacmo TtperbeMy 3sakoHy Huiooroma F = N,.
M3 sroporo 2akoHa HreioroHa B HMIOYJIRCHOM BHAe CJIeAveT
(ock OX wHanpaBieHa TOPHICHTANBHO OT CTEHBI):

’ Ap, _mv _pVv _pSiv 5PSU‘!— = pSv’.
At At At At At

Orcroza F = pSve.

40.5. Kakyo cHIy TArM DPA3BMBACT DEaKTHBHEIA ABHCATENb, BHI-
OpacHBaOmuil Kaxkgyw cekyEAY 10 Kr OpoAVKTOB cropa-
HHS TOIJIHEA €0 CKOPOCTRI0 3 KM/C OTHOCHTENIBHO PAKETRI?

185



30 kH. Pewenue. BocmonbayeMmcss BTOpbIM 3akoHoM HeiooToHa B
UMOYJLECHOH (opMe M HaMJeM CHJIy, KoTopas JeMCTByeT Ha BEI-

Ap vAm
OpaceiBaeMble TPOAYKTHI CcropaHusa TtomauBa: N :TA?:_AT'
3xece Am — Macca IPOAYKTOB CropaHus, BHIOpackIBaeMbIX 3a

Bpemsa At. CorsacHo Tperhemy 3akoHy HbioToHa cuia Taru (cuia,
¢ KOTOpPOM IPOAYKTHI CropaHus AeHCTBYIOT Ha paKeTy) paBHa IIO
MOJIYJII0 HAHIEHHOMH CHJIe.

40.6. Wz nymku maccoit m, =200 Kr cTpesdlOT B rOPU30HTAb-
HOM HalnpaBJIeHHH. Kaxosa CHOpPOCTL OTJa4Y¥ NYIIKHK II0CJe
BRICTpeJIa, eCJM AApO Maccoit m,  =1Kr BbLIETENO CO CKO-
pocteio 400 m/c? Kak m3aMeHHUTCHA OTBET, €CJAHM SAAPO BBLIE-
Tesio o yraom 60° K ropusoHTy?

Pewenue. IlockonbKy HavalabHBIE CKODOCTH IIYINKH U Afpa pPaBHBI

HYJII0, M3 3aK0HA COXPaHeHWA MMIyJbca moiydaem m v, +m. v, =0.

)

Takum obpasom, U, =

n

m

n
YTO CKOPOCThH HMYLIKHM HANpaBJeHa IIPOTHBOIIOJIOMHO CKOPOCTH AJ-

pa. IlogcraBnas unucienHble JaHHBIE, HOoAydaeM v, =2 Mm/c.

Ecan AOPO BbLIETAET IIOJ] YIVIOM K I'OPH30HTY, COXPaHAeTCHdA TOJb-
KO 20pusoHmaJibHas npoexuua cymmapuoro nMITyJbCa CHCTEMBI

«OYIIKA ¥ AHXPO».
HanpaBum och X TOPH30OHTAJILHO 110 HampaBJeHUIo BeicTpesa. Torpa
B NIPOEKIUAX Ha OCh X mosydaem: muv,  +myu, =0, v, =v, cosa .

-
-

S
Cal

X
Takum ob6pasom, muv,  +muv, cose =0, OTKyZa HaXoAUM, 4YTO

m,v, cosu
v, = —-———"——. Kak u cinenoBajo 0KHAATh, IPH BEICTPEJIE IO
mﬂ
YIJIOM K TOPHB0HTY CKOPOCTH OTZAYM NYIIKH MeHbIIe, YeM I[IpH
POPUB0HTAJIBEHOM BBICTPEJIe: BEPTHKAJIBHYIO COCTABIAIOIYIO HM-
nyJabca OTHAYM «IPUHUMAET Ha cebA» 3eMHOM Iap, B KOTOPBIH
ynupaercsa mymika. llogcraBnas ducieHHBIe JaHHBIE, [OJy4YaeM

v, =1 m/c.
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OJIHMIIHAZZHBIE 3ATAYH

0-135. Jlepepaunsiit Gpycor, ABMKYIIeNCA BEPTHKAJIBHO, TaAaeT
cO CKOpPOCThI0 U = 3 M/C HA FODHSOHTANLHYIO JIEHTY TpaHC-
mopreps, ABMMYINErocs ¢o cKopocrsio ¥ = 1 m/c. Bpycok
nocixe yaapa He noackaxmpaer. IIpnm xakoM rosddunouenre
Tperud Opycok He OyAeT OPOCKANLIBEIEATE IO TPAHCIOPTEDY?

U 2 0,33. Pewsenue. Ilpu ygape na 6pycor meilcreyer cmua yupy-
rocrd N H cmia TpeHuS f‘m (110 CpaEHeHMNIC ¢ HHMH CHIOI TAMKe-
erd mMoxxio mpeHebpeus). Ecam Opycox macco m npm aToM He
TPOCKANE3BRIBALT, TCO M —mi = (’:P? + F‘w) -At, OTRYAR mu = FmAt,

mu = NAt, Taxum obpasom, F /N =u /v ; ceposarensuo, B> i/ v.

0-136. Kounxobemen maccostr M = 70 Kr, cTron Ha KOHBKAX HA
JbRY, OpocaeT B TODHUBOHTANBHOM HADDABAEHHMH KAMEHB
Maccoll m = 8 KI €O CKOpOCTBIO ¥ =8 M/C OTHOCHTEIBHO
apga. Hadiaure; Ha Kakoe paccrosame S OTKATHTCS IIpH

3TOM KOHBKOOGeKel, ecnu | = 0,02,

0,3 M. Pemenue. Ha OCHOBAHAH 38KOHA COXPAHEHHS HMITYJILCA
MO He zanopcarsk: Mu = mv, oTKyAa npuobperTeHHad KOHLKODEMK-

m
IOeM CHOPOCTE U= Ev. Cornacao BTOPOMY 38KOHY HsioroEa

Fm =Ma, wim pMg=Ma, orkyaa a=)g C gpyro#t cTopoHH,

2 2
a=L CllefoBaTenbHO, —— = 1Lg, OTKYIA
28 " 28

u [@T 1 v omt
ug 2ng M*

S: — =
g \M

0-137. Paxkera BaeraeT B NMuAeBoe 06/I9K0 CO CKOPOCTBIO U OTHOCH-
TenpHO O0JAKA. HI:IJ'IKHKH OK838JHCh JHIOIKHMMHU OHH COyaa-
pAnves ¢ pakeToll Heynpyro. YToOm CKOpPOCTH ZBHMKEHHA
HE H3IMEHSANACH, OPHIILIOCE BKIIOYHUTE ABUrATEeRNh, Pa3BHBAI)-
muit cury taru F, Kaxas Onna 68 HyXKHa cUAA TATH RAS
COXPDAHEHMHA CKOPOCTH, ecam OBI: a) pakeTa BJeTejJa B
TO e O0JAKO ¢O CKOPOCTHI0 2v; 6) BiIeTesa CO CKODPOCTBHIO
v B apyroe obnako, rge KOHNEHTpanus vacrry (T. e. 9Hea0
UACTHIL B eOHHUIEe ¢0BemMa) B TpH pasza Goabire?

a) 4F, 6) 3F.
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Pewenue. Ilpn Heynpyrom CTOJKHOBEHHM C paKeTOl Kaykjas IIbl-
JuHKa npuobpeTraeT ee CKOPOCTh U (CKOPOCThL PAKeThl H3-3a ee
GOJBIIONR MACCHI P OZHOM COYAADEHHMH M3MEHSeTCH IpeHeOperxu-
Mo maiso). Ecim 6s1 He pafora gBHraTtess, paxera Tepsya Obl UM-
MyJbe, NepejaBas ero NbIIHHKaM. VMOyiabc CUJIBI TAIW JIBUIrATEJIs
JIOJIPKEeH KOMIIEHCHMPOBATH Iepeaady UMIYJabca MBLIMHKAM 34 J1000M
NpoMeKyToK BpemeHn Atf: FAt = Nmv (3mece m — macca IBLIWH-
k#u; N — YHCJIO YacTHIl, CTOJKHYBIINXCA C PAKETON 3a BpeMs Af).
OuyeBupHO, N B3aBHCHT OT CKOPOCTH U M «TIycTOTHI» obyaka dgac-
Tu. O0o3HAYMM 4Yepe3 n KOHIEHTpanuio gacTul, B obnaxe. Ecian
IUIOIA/b IIONEPEYHOr0 CeYeHHs pakeTsl S, TOo 3a Bpems At oHA
CTOJNIKHETCH €O BCeMH dYacTHiaMu B obbeme SvAf. BHauwnr,
N =nSvAt u F =nmv*S. Msr Bugum, uto F mpomopumoHaIbHA
KOHIIEHTPAIINN YaCTHI[ 71 ¥ KBaAparTy ckopoctd v. HMrax, MOXKHO
cleNaTh CAeAYIONIMH BBEIBO: UTOOBI ABHUTATHCA BABOE OBICTDEE, CHIY
TATH HAJ0 YBeJIWYUTH B 4 pasa; B Dojee mIoTHOI uacTh objiaka cH-
JIY TATH HAJAO YBEJIWUYNTHL B 3 pasa.
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MEXAHHYECKHE
ROJEBAHHUA U BOJIHBIL 3BYK

41, MEXAHAYECKHE KQJIEBAHHA

41.1. Kaxoso ycKopenue cpBof0AHOTO NEIEHHSA HE NIAHETE, €CJIH
3a BpeMa ¢ =20 ¢ raevEnll KXY, ONVINEHHEIN Ha HUTH
ATuHOE [ =2 M U3 JAIOKa «IPUZeMJARBIIETOCT» KOCMHYECKO-
ro Kopalaa, copepinuia 7 =5 NONHBIX KoaeGaHMiE?

4.9 W/C?. Pewenue. T'aeqnnlit KNG HA HETH MOCHO PACCMATPHEATE

" ’E
KAK MATEMATHYEeCKUH MASTHHK ¢ nepumogom Konebanumit T =2n [—.
g

1 4n %in?
Tlockoasky T = —, monyyaem g = 2
n -

41.2. Ilpy:xugHLI} MAATHAE COBEPIOUJ 38 HEKOTODOE BpeMd 1, =

= 16 xkonebaumiti. Korga maccy rpysa VBeAHUWAH HA Am =

*= 200 r, MaATHHK COBEpIUKI 38 TAKOE e BpeM# Ry, = 15 Ko-
aebannii. Kaxosa Onuna mavanbuas macca rpysa?

1,45 kr. Pewenue. Ilepuoa ronebamuii rpysa T = 2RJ% = i. Cae-
n

2
n m+Am n

AOBaTENbHO, — = ,|———. OTcioma m = ——2— Am.
n, m n? —n?

41.3. I'pysy maccoit m = 900 r, BHCcAIeMy Ha OPYUHE JMKECTHKO-
eTeio £ = 360 H/M, cooBIMMEN TONYKOM BEeDTHKATLHYHY CKO-
poers v = 10 ¢m/c. Kakopa aMoauryza A BOSHHKIIHX KOXe-
Oanuit?

5 MM. Pewene. B nono:keRny DABHOBECHS CHIA VIPYTOCTH MNpY-
JKHHEB KOMIIEHCHDYeT CHIY TaReCTH, NeHCTEYIONMYI Ha rpys. llpm
KoneGAHHAX PABHOOEHCTBYIOINAA 9THX CHJ HANPABJeHA K II0JO-
MeHHI) DARHOBECHUS, ee MOAYJE PABEH kX, rie X — OTKAOHEHHE OT
HOJMOMEHNA papHOBecHd. ClemOBATENBHO, XADAKTED KoaefaHmil
TaKoil JKe, K&K M B OTCYTCTBME CHJBI TsxecTy. COIVIACHO 3aKOHY

2 2
m ,m
COXPaNeHWA SHeprHn 2 = 3 nonaydaem A =v "
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41.4. Kanurtaid KopabJsd, OoTHPABNAACE HA OTALIX B T'OPRI, BIAM C
coDol MAATHHKOBHIE YACHE, KOTOPBIE MHOTC JeT IIJHN B €rp
KamoTe Touno. Ha rakoil BBICOTE HAN ypOBHEM MOpS IIOCe-
JMNICH HANMTAH, ecjH B ero KOMHATEe YACH Kaskibie CYTKH
orcranT Ha 30 c?

2,2 kM. Pewienue. MasgtHHKOBEIE YackEl OTCTAIOT (OepHoA Koaeba-
Huit Maatauxka T =2nl/g yBenmwuuBaerca) U3-3a YMEHbIIEHMA
npu ToAReMe YCKOpenms ceobozHoro naaeunsa g. Ha suicore A
g R’

COTZIACHO 3BAKOHY BCEMHDHOIO TATOTERHA — =-———0.
g (R+h)

mexc «0» 3gech m AANee O3HAYAET, YWTO B3ATO 3HaUeHWe BeJIH-
YHELI HE8 YPOBEe Mopg. Bpemsa 1, noxaszanxHoe MAgTHHKOBBIMHK

YacaMH, NPAMO TPONMOPHHOEAABHO YHCAY KOXeGaEui MaATHH-
®8, T. ¢. 06paTHO IPONOPHHMOHANBHEO HEpHOAY KoaeOauui, mo-

t T R
BTOMY — = — = . 3HAYHT, YACH OTCTAIOT HA AT=T,—-T=
s 1 R+h
h h .
=T, —— = T,— (MBl Y4JiH, YTO BBICOTA JayKe CaMolf BBICOKOL
R+k 'R

TOPR HAMHOTO MeHbITe paguyca demamn). Orcioza A = At - R/,

41.5. Isa oZMHAKOBHIX IIAPHKA C MACCAMY /i, HAXOZAINHECHd Ha
rIagKoi TODHM3OHTAIBLHON [OBEDXHOCTH, COCAMHEHEI Jerkol
npy:uHOi, IIpY:KUHY PacTEHYAA N OTHYCTHAN. Kakom miepn-
oz T BOSHHKIINNX KoJaefaruil, eCaH MeCTKOCTh IPYIKHHEL k7

/2m .
T=mn " Peutenue. HeaTp MACC CHCTEMEI EO BpeMA KoaeOaumui

Ovner gemoaeum:xeH. [loaTOMYy MOMKHO CYMTATE, 9TO KAMIABRLA H3
I'Pya0B cOBepIIAeT Konebanua Ha non0SUMe NPY:KUHE. HecTrocTs

’Zm
raxoi momoBuHEE papng 2k, [losromy T'=n ?

41.6. MaremaTnuecKuHE MAATHHRE AAMHOH 1 M Komebiercd ¢ aM-
nautyaoi 1 cMm. 3a Kakcoe BpeMAa oH npofifleT OYTH, pPaB-
HEl 1 cM, eciM B HAYaALHEIH MOMEHT MaATHHK ODPOXOAUT
moJo3KeHHe DaBHOBecHA! 3a KAKOe BpeMS MAATHHK TIPOIl-
JeT: ) mePBYI0 HOJOBHHY STOT0 NMYTH; G) BTOPYK MOJOBHHY
TOTO OyTH?

0,50 c¢; 0,17 ¢; 0,33 c. Pewenue. IlocKONBKY aMOIUTYAa KogebaHmit
HAMHOI'O MeHbIIe ANMHEI MAATHWUKA, KOJEOAHHA MOMHO CYKTATH
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rapmonnveckumu. Iosromy mx mepwopn T =2ml/g = 2,0 c. Ilyrs,
PABHEI# aMOIRTYy#e Kodebaummil, MASTHHK OPOXOAHT U3 TIOJOMKE-
HEA PARHOBECHd 34 YETBepTh mepwoaa, T. €. 3a 0,50 ¢. Iaa oTee-
T4 H& ABA MOCASAHHX BOIpocA HeoGXOAMMO MCHONL3OBATE YDAB-
HeHWe rapMoHEmYecKHX KoaeGanmi, Ilockoabky x =0 npr ¢t = 0,
3T0 YpeBHEHHWE IDUMHUMEET BHA X = A sinwé = A sin(2nt/T).

IIpn x = A/2 monygaem ¢ = T/12 = 0,17 ¢. Ha BETOPYIO NOJOBHHY
OYyTH MAATHUKY NDOHa#oduTca epema T/4 - T/12=7/6 =0,33 ¢,
T. €. BABoe Gosbie, YeM Ha IIEPBYIC NOJIOBHHY. DTO CBA3AHO C TeM, UTO
OpH YEANEHUN OT NOJOMEHIA PABHOBECHA JBHIMEHIE 3AMeIIHETCH.

A

42. MEXAHHYECKHE BOJHBI.
3BYK

42.1. Iogsoxuas xoAKa BCIUIELIA HA paccrosHuy ! = 200 M or Ge-
pera, BEIZBAB BOJIHEI HA NOBEDPXHOCTH BOABI, BOJHEI AoImim
Zo Gepera za f, = 40 c, opuueM 3a mocaexyomue f, = 30 ¢
6ermo N = 60 pemwneckos postn o Geper. Kakoso paccrosmue
MeMAY IpefHAMH COCeTHHMX BOAR?

! N
25 M. Peuienue. _Czcopoc'rb BOMH VU= pt qyacTora Vv =t—'
1 2
Paccrogauue wmexay rpeGHAMM coceHUX BOJAH (T, e, AJHHA
v U 200 -3
—=_—2 QOrciofa: A= 0=2,5 (M) .

A= ~ 209 - 99
BOTHED) Nt 60 - 40

42.2. MoTOOUKJINCT, ABHIKYIOHNCH 10 IDAMONHHEHHOMY YYACTKY
AOpPOTH, YBUJEN, KK YeJOBEK, CTOAIMMUI y NOPOTH, YAapHI
MOJIOTKOM OO BHCAINEMY peascy, a depes Af, = 2 c ycae-
wan 3eyK. C Kaxoil CHROPOCTBIO NBUTANCH MOTOLHKIHCT, ec-
JII OH MpOeXajy MHMO 4esoBexa uepes Atf, = 36 ¢ mocae Ha-
uasia Habnogenua?

19,4 m/c. Pewenue. B cHcTeMe oTcueTs, CRASAAHON ¢

MOTOLHMKJIHMCTOM, 3BYK OT YAApPA PACODOCTDAHSETCH €O CKOPOCTHIO

v+uv,, Ile U — CKODOCTE MOTONMKJA, U, — CKODOCTH 3BYKA.

TlosToMy paccTOAHMe KO uedoBeKa pasHO S = (v +u,)At,. Paccros-

HHe § MOTOOHKJ ODPeoACSeN 3a BpeMms Af,, IO3TOMY 5§ = VAL,

At
Toraa v =v, ——.
At, - At
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42.3. Kak HM3MeHAIOTCA 4YacToTa ¥ JJIMHA B3BYKOBOHM BOJIHBI IIPH
mmepexojie U3 Bo3ayxa B Boay?

YacToTa He uameHseTcs. [inuHa BonHbl BospacraeT B 4,4 pasa.

Peuwrenue. Ilagatonias Ha BOAY 3BYKOBas BOJIHA YACTOTHI V BBI3BI-
BaeT KoJjebaHUA IMOBEPXHOCTH BOABI ¢ makoil xe dactotoii. Ko-
nebaompecs TOYKHM IMOBEPXHOCTH BBI3LIBAIOT PACIIPOCTDAHEHHE B
BOZle BOJIH aTO# ke udacrorel. ClieloBaTesIbHO, NP HEpexojie I'paHu-
Bl pasjiesia CpeJl YacToTa BOJIHBEI He Ma3MeHsdeTcdA. OJHAKO CKOpPOCTh
3ByKa B BO3AYXe U; OTJIHYAETCH OT CKOPOCTH 3BYKAa B BOJIE Us.

IHockoabky A = v/v, moayuaeMm A,/A, = vy/v, = 4,4.

42.4. BouHbl B IIePBOil cpeje WMEIOT JJIMHY A,, & IOCJe Hepexoja
BO BTOPYIO CpPely — A,. Onpezsenute CKOPOCThH PACIPOCTPA-
HEHHs BOJIH BO BTOPOH cpefe, ecjii MX CKOPOCTE B IIepPBOM

cpeze U,.
Pewenue. Ilpu mepexoje BOJIHBI W3 ONHOH Cpefbl B APYIyI0 HHU
MepuoJ, H\ YACTOTA KOJeGaHWH YaCTHI[ B BOJHE He H3MEHSIOTCH,
a U3MeHAITCA CKOPOCTh U IJUHA BOJHBI, [l0aTOMY AJIMHA BOJIHBI
B IIepBOii cpefie ompexensierca Gopmynaoit A, =v, T, a Bo Bropoit —
A, =0, T . Pasgenus sTM ypaBHeHHs APYr Ha Apyra, Mbl MCKJIO-
YUM HEU3BECTHBIA HAM [EPUOJ U IOJYYUM OTHOIIEHHE CKOPOCTEMH:

Ay Aei R ¢
-i-;— 7, Orciopa: v, = 2 Dis
OJTUMITUALHAS 3ALAYA

0-138. Camourer JeTUT rOPUBOHTAIBHO C IOCTOSHHOH CKOPOCTHIO,
NpeBBIIAIONIEH CKOPOCTh 3BYKa B Bozayxe B n pasd. I'ne moi-
JKeH HaxoAuThes HaDJ/I0aTenb, UTOOBI CJIBIIIATE 3BYK ca-
mMosera?

Pewenue. @poHT yaapHOH BOJNHBI, KOTODYI CO3JaeT CaMOJIET,
npeacTaBiasieT coboil ormbawinyi chepHuuecKUX BOJH, HMCIYIIEH-
HEIX CAMOJIETOM B Ka{Jblil M3 HpeAIIecCTBYIOIIAX MOMEHTOB Bpe-
meHn. JokaxkeMm, uTOo 3TOT (DPOHT HpeAcTaBaseT coboi KoHHYe-
CKYI0 IIOBepXHOCTh. IlycTh camoneT HaxomguTca B TouKe A (CM.
puc. a). PaccMoTpuM 3BYKOBYIO BOJIHY, HCHYLIEHHYIO UM B TOY-
AB
Ke B u, clefoBaTe/lbHO, UMEIOIIVIO «BO3pacT» Al =——, rge v —

nv
CHOPOCTB 3BYKA B BO3yXe, Bonnosas MOBEPXHOCTH 9TOM BOJIHBI —
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ctepa paguycom R = v - At. IlocTpouM KOHYC ¢ BEPIIMHON B TOY-
Ke A, xacawluiica 9Toi chepsl. Yroy o Mexiy obpasyloliei Ko-
HyCa U ero OChI0 HaXOAWMM M3 COOTHOIeHusA sin oo = R/AB = 1/n.
JTOT yroa He 3aBHCHUT OT JJIMHBI OTpe3ka AB, I03TOMY MOCTDPOEH-
HBIII KOHYC KacaeTcd 6CeX BOJHOBBIX ITOBEPXHOCTEH B3BYKOBBIX
BOJIH, MCIIYIIEHHBIX CAMOJIETOM J0 ero <«mpuxona» B Touky A. Ta-
KMM 006pasoM, aTOT KOHYC (ero Ha3bIBalOT 3BYKOBBIM) SBJISETCH
orubaiieil NOBEPXHOCTRIO 8cex cepUYEeCKHUX BOJIH, T. €. (PpoH-
TOM yZAapHOH BOJHEI (cM. puc. 0). YeloBeK CHBIMINT 3BYK camMoJe-
Ta, eCJH HAXOAHUTCS BHYTPH 3BYKOBOTO KOHYcCA.

>— ‘Qlézza:,.
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IJIEKTPOMATHHUTHBIE
KOJIEBAHUSA U BOJIHbI

43. MATHHUTHOE II10JIE.
IENCTBUE MATHHUTHOTI'O IT0JIS
HA IIPOBOJHHUK C TOKOM

43.1. TopusoHTANBHBIH TPOBOJHUK Maccoir m = 20 r mozxBemreH 3a
KOHIIBI Ha JByX mpoBojax. CpeaHss YacTh NPOBOJHHUKA
piuHOM [ = 50 ¢cM HAXOAWUTCA B BEPTHKAJBHOM OJHODPOIHOM
MArHUTHOM moJe ¢ uHayknueit B = 0,10 Tua; npoBoxga Haxo-
AATcA BHe 0obaacTH MArHMTHOrO monsi. I1o OpOBOAHUKY IIPO-
rexaer Tok [ = 2 A. Ha xakoil yroJ o OT BEPTHKATIU OTKJIOHA-
1oTcA ripoBosa?

Ha 27°. Pewenue. Ha npoBOZHHK [eiCTBYeT B IOPM3OHTAJIBLHOM
HanpasjgeHun cuaa Ammnepa F, = BIl - sin 90° = BIl. PasHogeiicT-
BYIOI[asg 3TOIl CHJBI M CHJBI THAMKECTH NoJKHA OBITh HalpaBJieHa

BIl
napaJJeJbHO [IPOBOAaM IOfBeca, OTKyAa Haxoaum tgo = —.
mg

43.2. IlpaMoyronbpHas MPOBOJOYHASA paMKa ILIOMIAnbLI0 S Haxo-
AUTCA B OZHOPOAHOM MarHuTHOM noJe. [okakure, uto’ mei-
CTBYIOILIMI HA PAMKy BpallalOLMi MOMEHT 3ajaeTrcs (op-
mynoii M = BIS -coso, rae B — MHAYKIUA MArHUTHOTO IIO-

aa, I — cuia ToOKa B paMKe, 0. — YIoJ MeXIy IJIOCKOCTBIO

PaMKH M HaIpaBJIeHHEM BEKTOpPA MATHUTHOH HMHIVKIIHH.
Pewenue. IlycTh paMKa HAXOAHUTCA B TOPH30HTAJIBHOM MATHUTHOM
IoJie ¥ BpalljaeTcd BOKPYI BepPTHKANBLHONH ocu O; a M b — IIUHEI
COOTBETCTBEHHO I'OPH30HTANBHON H BEPTHKAJIBHONH CTOPOH PaMKH.
B sroM ciyuae BpamjamlpHii MOMEHT CO3Jal0T TOJBKO CHJIBI AM-
nepa, JedCTBYOIIHe HA BePTHKAJbHBIE CTOPOHBI paMKH (CM. pH-
CYHOK, Ha KOTOPOM IIOKas3aH BHJ cBepxy). Haiigem cymmapHBbIi
BpalIamImuii MOMeHT M 3THX CHJ OTHOCHTeJbHO ocu O:

M=2F, -%cosa = 2vBIbv£21-cosa = BIS -cos .

MooxHO goKasaTk, 4TO 3TO BheIpayxKeHHe clipaBejJIMBO [JIf Jiboro
IJIOCKOTI0 KOHTYpa, nNpuyeM OCh BpPallleHHMA MOMET M He ABJIATHCH
OChbIO CMMMETPHH 3TOI'o KOHTYpAa.
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OnumnuadHas 3adaya

0-139. OnumuTe IBMIKEHHE CBOOOAHO TIOABEIIeHHOM MPAMOYTOJIBEHOM
IIpOBOJIO‘-IHOII:I pPaMKH ¢ TOKOM B MArHMTHOM IIOJIE. P&cCMOTpHTe
OBa cay4dada. IBHMEeHHe B MAarHUTHOM II0JIe BEMJIH H IBHAEeHHe
B II0JI€ CTAJIBLHOTO MATHHUTA.

Peuierue. B o1HOPOZHOM MArHMTHOM IIOJIe (CM. PMC. @) Ha mapa-
JeJIbHBIe CTOPOHBI PAMKH JeHCTBYIOT paBHBEIE II0 MOJAYJIO W IPO-
THBOMIOJOKHO HAIIPABJIEHHBIE CUJBI Ammepa (Ha puc. 0 NoKasaH
By cBepxy). Ilapa cun F, u F, noBopaumBaeT paMKy Tak, 4TOOBI
ee IUIOCKOCTh CTalla MepHneHAUKYIApHOH BekTopy B. B momo:xennn
VCTOMYMBOTO DPABHOBECHS HAIIPABJEHHE TOKA B PaMKe CBS3aHO C
HaIpaBJIeHHEeM BEKTOPa B npasunom 6ypaBuuka, a cunasl F, u F,
CTpEMHTCﬂ pacTAHyTh- paMKy. Taxum o6pasoM, OJHOPOJHOE MAr-
HUTHOE MoJie (HampuMmep, IOJge SeMJH) OKA3BIBAET HA IKECTKYIO
paMKy TOJBKO opueHmupyrouiee neicreue. B HeogHOPOZHOM iKe
IIoJe, HaIpUMep, B IIOJie MarHuTa, cuiasl F, u F, uMeloT oTaHY-
HYIO OT HYJf paBHOJelcTBylOmYVIO. B pesynbrare pamka Oygmer He
TOJBKO IIOBOpAYMBATHCA, HO H BTArMBaThesas B o06Jacts 0OoJee
CHJIBHOTO IOJIA (CM. pHC. 8), T. €, IPUTAHETCA K IOJIOCY MATHUTA.
ITomo6HO paMKe ¢ TOKOM BefileT ce0A M MATHUTHAsS CTPeIKa.

Puc. a Puc. 6 Puc. 6
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KBAHTOBBIE ABJIEHUA

44. CTPOEHHE ATOMA.
COCTAB ATOMHOTO SAJIPA

44.1. YuuTeiBasg COOTHOIIEHHE pPa3MepoB sJApa M JJIEKTPOHHOM
000JIOUKH, aTOM YACTO HA3LIBAIOT «aXKypPHBIM». Yro Oosee
«axypHOo» — ConHeuHas cucrema wiau arom?

Pewenue. Paguyc ConHnma meHblle paauyca opoursl Mepkypus B

90 pas, 3emmu — B 200 pas. M3BecTHO, YTO pajguyc AApa MeHBIIIE,

yeM paguyc OiausKaiieil K HeMy OpOMTHI 2JIeKTPOHA IPHUOIUBHTEILHO

B 10° pas. Takum o00pa3om, aTom sBigeTcsa 0ojiee «aXKypHOI»

CTPYKTYPOIA.

44.2. B kakoe fApo mpeBpamaercs Topuit “wTh mocie Tpex mo-
CJIe0BATENbHEIX ((-pacnagoB?

?';;’Po. Pewenue. Ilpn o—pacmnajge UCXOLHOE AP0 TepsieT ABa IPO-
TOHA W JBA HENTPOHA, IIO3TOMY €r0 MAacCOBOE YHCJI0 YMeHBIIAaeTCs
Ha 4, a sapagoBoe — Ha 2. M3 npaBuna cMelmeHUA AaA O—
pacmaga ciaeayer, 4To:

M M-4 4 230 218 4
7 X = .Y + ;He mmn "5 Th — %, Po+3,He.

44.3. B kaxoe spO IpeBpallaeTcs cypbMa 5, Sb Iocie ueThipex
B-pacnamos?

'23Cs. Pewenue. Ilpu B-pacnage B UCXOAHOM fiPe OAWH HEHTPOH

mpeBpalnaeTca B IPOTOH, MO9TOMY 3apAI0BOE YHUCIO YMEHBIIAeTCS
Ha eJMHHWILY, & MAacCcOBOe — OCTAaeTCA HeM3MeHHBIM, TaK Kak o00-
Iee YHCJO HYKJOHOB B sjipe He H3MeHsercd. M3 mpaBmia cmele-

HUA Aas B-pacnajga ciefyer, 4ro:

M M 0 123 123 0
2 X = paY+ je mm ;8b— Cs+4 e,

44.4. Cxkonpko 0~ ¥ [—pacmajoB NPOUCXOLUT B IpoIecce Iipe-
BpameHusa paaua-226 B ceuaen-2067?

Ny = 5; ng = 4. Pewenue. VI3BecTHO, UTO aTOMBI DAJHOAKTUBHBIX

2JIEMEHTOB HEYCTONUYMBBI M CAMOIIPOM3BOJBHO DACIANalOTCH, Ipe-

TeprneBasd pasduUYHBIe IpeBpamnieHus. IIpum o—pacmajge MaccoBoe

YHCJ0 HAYAJBHOTO ATOMA YMEHBLIIAeTCs Ha YeThIpe eJHHUIILI, 4TO

[IO3BOJIAET ONPENeJNTh YHUCIO O—~PACIALOB 7
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My, —-M,,  226-206
n = = = 5 M
a M, 4

rme ciMBOAaMM M 0BOZHAWEHE! MACCOBhIE WHCHA HAYANBHOTO, KO-
HeUHOTO OPONYKTA M (—4YacTHOn! (Anpa ATOMA Teud). SHad n, 0 Z, —
3ApAA0CBOE UHCTIO O—YACTHITE, OIPEIe/IsieM, HA CHOMBKO YMEHEBIOAETCH
3apAN0BOE UHC0 OpK o—pacoagax: AZ, =n,Z, =5-2 = 10. HssecrHo,
uTo npe [J-pacmage MeEAeTCH JHITE 38DANOEGE UHCHO, BO3PACTAN Ha
epuEMITy. B pesymnrate mpespamenya ‘oRa B ‘o Pb sapsaosoe wmc-
Jo ymeHbwaerca Ha AZ: AZ =2, -7, =88-82=6. Cregosa-
TeJILHO, YHEA0 B—pacnazor B

ny=AZ, ~AZ=10-6=4,

44.5. B macrodiee BPeMS MOMKHO OCYINECTBHTbL MABHIOK MEYTY
ANXVMHUKOB CPeAHeBeKOBbA — NPEBPATHTE PTYTE B 30J0TO.
Kakpm 00pasoM 3Te MOMHO cAenarn?

Pewenue. TlyTeM . OoCYILIeCTBAEHHS, HANDHMED, CchaeAyiomeif

sgepHOl peakuuu: g Hg + ln — 'NHg - ' Au+ [H.

B npupoze cymecrsyer omus cTabuibHbH usoTon acaora (N Au) u
cems “uaoronor pryta (‘oHg, “L.Hg, % Hg, ‘wHg, % Hg, ““Hg,

2§;Hg ). 3HaUUT, B XOoAe HANEPHOI peaKkuuM HeoOXOAHMO <¢BCETo

JUIIB» YMEHBIINTE YHCAO TPOTOHOB HA €IWHHANY H, BO3IMOXHO,
H3MEeHHNTE YHCAO HeﬁTDOHOB.

Oneaxo, BCIEACTBHE DPEIKOTO HONANAHHA HeilTpOHOB B AApA DTYTH
KOJMYECTBO [NOJYIEHHOTO 30J0T8 BMYTOREO Mano. Tak kax sarpara
SHEPIU# NPH 3TOM OTPOMHA, TO OPOLECC YROHOMEYECKH HEeBRIMOAEH.

44.6. Tlouemy C—YECTHAIEI, HMCIYCKAEMEIe DATHOAKTHBHLIME IIpe-
OapaTaMHi, Hé MOCYT BBI3BATE ANEDHEIX PEaKUMi B THMe-
JIBIX 9JeMeHTax?

Pewrenue. DHeprusa G—4YacTHi FeJOCTATOMHA, YTOGRI NMPEOJONeTh CH-
Ay OTTAAKMBAHUNS SADE TAMKEJOTO 3MeMEeHTA U [IPOHNKHYTE B HErg.

45. HUCIIOJB30BAHHE 9HEPTHH
ATOMHDBIX ALEP

286
45.1. OnpepmenuTte nedieKT Macc M DHEPTHIO CBEIHM AApA aToMa . U .

3,18 - 1077 kr; 28,6 - 107" Ax.
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Pemenue. MHMedewt wmacc snApa  oupegeasiercA no  GopMyse
Am=(Zmp+Nmn)—M,. B Tabmmmax Macc HSOTONOB HPHBOAATCH
sHaveHne MACC HeHTDANLHBLIX &TOMOB, a He Macchkl agep. Iloetomy »1y
dopmyny uerecoolpasno npeobpasoBaTh Tax, YTOORI BMECTO MECCHI

OaHEHOMO axpa M, B Hee BXODILIA MACCA COOTEETCTEVIOMIErO HeHTDOND-
uHoro atoma M,. Tax xax

M,=M,-Zm, 0 Am=2Zm +Nm, ~(M,-Zm,) un

Am = Z(mp +m, ) +Nm,-M,. Ho m +m, = . CrepopaTensHO,
OKOHYATENRHO OOJYyIaeM Am = (Zm}“ +Nm, )~ M, . Ha Tabman Gepem
Cllefyioiue AaHEEIE: m,, = 1,00788 a.e.m, m, =1,00866 a.e.;m.,

M, = 235,04392. Ilogcrasnada B noclegHiory HopMyay 4McIOBbIE

3HAUEHHH MACC B a.e.M., noaydaeM Am = 92 . 1,00783 + 143 x
x 1,00866 — 235,04392 = 1,915 (a.e.m.). Ecain MBI XOTUM HOXY-
YYTE SHEPTHIO CBABH B JIKOYAHX, TO AedeKT Mace HYKHG BRpa-
SHTE B KHJIOTPAMMEX.

Tockousky 1 a.e.m, = 1,66 - 1077 kr, nomyusem Am = 1,66 - 107% x
x 1,915 = 8,18 - 107 (xr). ITogcrasnasa aTo 3HadYeHUe AedeKTa
Mace B hopmyny AE, = Ame?, moayuaem:

AE, = 8,18 - 1077 . (3 - 10°) =28,6 - 10°" ().

45,2, BoileaeTcaA WIH LOMIOLIATCS SHEepPrHA NpH caexayidimeit
ApepHoil pearuu:

“N+iHe— 70+ H?

JHeprusa NornoLaeTes.

Pewenue. HaftzeM paseocte Am cyMMapHOil MacChl siiep M wac-
THI [0 PEEKIMM M NOCNe PeaKIMHK. DHeprophieneHHe IDH AAep-

HOM peauuE parHO: AE ={my+my,—m,—my)c®. Beau AE >0,
pearunA ugeT ¢ swdenenuem Heprun., Ecam AE <0, peaxmusa
ugerT ¢ nozaoweHuem smepruu. IIpoBepxa eAMHMI, H3MepeHHS:

[AE] = a.em. - 55 -[ET = I,

a.e.M. c

Bryncnerna: AE = (14,00307 + 4,00260 - 16,99913 - 1,00783) x
x 1,661 - 107" . (3 - 10%)* = ~1,98 - 107** (JI:x).
Tarx rax AE <0, To 3Heprusa mornomaeTcH.
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45.3. Aapo aroMa JIUTHA ;Li » 38XBATHE IPOTOH, KHHermdeckoil
pHePTIHel KOTOPOro MOMHC npeHefpeus, pacmancch Ha ABA
OAMHAKOBBRIX OCKOJKA., HaoMIINTe ALEPHYI0 DeaxmHi; OI-
penenuTe SHEPTIAK, BHASIUBIOIVIOCH B 5TOM TpPOlecce,

flapo NUTUA pacnagaeTcs Ha gsa Agpa aToma renus. 17,4 MaB.

Pewenue. VcxXoma ©3 3aKOHOB COXDAHEHHMS, MOMHO 3aIUCATH

AAepHY™ peaxuumio B sume: ,Li+,p — 2}He, B pesynsrare

[IOTJIOINeHUA NPOTOHA ARPOM ATOMA JUTHA 06pa30BANIICE JBE O—

yacTHIE (AIpa ATOMOB reiaus).

CoraacHO cOpaBOYHEIM Tabaumam, Macchl HeHTpPANBHEIX ATOMOB
M, = 7,01601 a.e.m.; M, =1,00783 a.e.m.; My, = 4,00260 a.e.m.

B pesyasTaTe peaKIHM MACC& AAEeP W YACTHI, YMEHBIIaeTcHd HA
Am=M +M.H —2M,He = 00,0186 a.e.M.
] ¥

T
iLi

Hcoonksyst 3HepreTHYecKMiH SKBEBAJEHT &TOMHONH  eJUHMILKE
MAacch, ONpefeN¥M SHEPruio, BRIJIEJTHRIIYIOCA B Ipollecce
npoTekand peaknuy: E = Am 9315 MaB/a.e.m, = 17,4 MaB.

45.4. Kakas sHeprus BbIAe/AeTCA NPU TePMOALEDHON DEAKIIMH:
‘H+?H - jHe+ n?

]

~12 o
2,82 - 107° k. Pewenue. Ina pacueTa SHEpPIHH, BhlfengeMol B
JAaHEOH TepMOANEDHOH peaKOUN, BOCIONbB3YeMCE QopMynoil

AE =Amc?, rne

Am=mfﬂ+mm—mm—m

Briupcnenua:

Am = 2,01410 + 3,0165 - 4,00260 - 1,00866 = 0,0189 (a.e.M.) =
= 3,14 - 107¥ gr

AE = 3,14 - 107% . (3 - 10%* = 2,82 - 1072 (/I).

ONTIMMIMTNUALHbBIE 3AAYYN

0-140. IIpoToH, ABUraBIMHNCH €O CKOpPOCTBIO U, = H00 xM/c,
CTONIKEYJICH C HEeOABMMHRIM AADOM, B pesysanTaTe ympyro-
0 CTOJKHUBCHUA HANDABJCHME ARUMKEHHS IPOTOHA HaMe-
HHAJNOCE HA IIPOTHBOIONOMKHOE, & MOAYAL €r0 CKOPOCTH
ymensmuaca ao v = 400 kM/c. C KaxuM AAPOM MOTIO HDPO-
H3OHMTH BT0 CTOAKHOBEHME?
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C sigpom 6epunnus. Pewenue. IIpuMeHUM K CTOJKHOBEHUIO 38KO-
HBI COXDaHeHMs HMIYJbCa W SHEPTMH: My, = Mu—mv, mv; /2 =
= Mu®/2+mv*/2. Bmecs m — macca mpotona, M u u — wmacca

Afpa ¥ ero CKOpPOCTh IOCHe CTOJNKHOBeHHsA. MCKirouas M3 5THX
v, +U

ypaBHeHHI u, monyuaem M =m =9m. Takywo maccy umeer

Uy =D
Axpo OepHUILIMA.

0-141. Kakyi0 KUHETHUYECKYI0O SHEPrHI0 [0JIKeH HMETh IPOTOH,
uyT06Bl «pas3duTh» ALPO AelTepHus Ha ONPOTOH M HeHTpoH?

He meHee 3,3 MaB. Pewenue. B pesynbrare pasgeneHuss sapa nei-
TEepUA HA MPOTOH M HEHTPOH Macca IOKOSA CHCTEMbI BO3pacTaeT Ha
Benuuuey Am = 0,00239 a.e.m. CruegosarensHO, HEPrHsS ITOKOSH
cucTeMbl Bogpacraer Ha AE = Am - ¢? = 2,2 MsB. Oxnako Hauadb-
Haf KMHeTHYecKas SHeprus IIPOTOHA NOJKHA mpeBwIaTh AE: Benb
Tocje peakIUM Bce YacTHIBI 00J1aZal0T KHHETHYECKOH 3Hepruei.
Mo)KHO HOKa3aTh, YTO 9TA SHEPrHS MHUHHMAJILHA B TOM CJIydae,
KOra BCe YaCTHIBI JBHIKYTCH B OJHOM HAIPABJEHHHU C OJMHAKOBOM
ckopocTbo. O00O3HAYMB 9Ty CKOPOCTH U, & HAYAABHYI CKOPOCTH
IPOTOHA U,, TOJYy4YaeM U3 3aKOHA COXPAHEHHMSA HMIIYJIbCa U = Uy/3
(cymMmMapHy0 Maccy CHCTeMBI Mbl CUMTaeM DaBHO# 3m,, rme m, —
Macca npotoHa). Torza M3 3aKoHA COXDaHEHHS SHEPTHH CJeIyer,

L 2
m,v, 3m, (v,/3)
yro ——— = AE +———2—, OTKya HaXO0AUM MHHHMAJIbHYIO
m v2
. MmUYy  3AE
KHHETHYECHKYVIO 3HEDI‘HIO IpoTOHA: 2 = T.

0-142. Muniesb u3 :Ll noaBepraoT 6oMOapAMpPOBKE HEHTPOHAMMU.
KaxoBa KuHeTHueckas sHeprus E, 5THX HeHTDOHOB, ecliH B

HAIpaBJeHUM [ABMIKEHUS HEHTPOHOB BBLIETAET O-YacTHUIA C
KuHeTH4YecKoil sHeprueit E =3 MbobB? ODueprmeit ucmyc-

KaeMbIX Y-KBAHTOB MOMKHO IIpeHe0Opeus.
0,61 MoB. Pewenue. B peaknuu jLi+ n — jH+ ;He wmacca
TMOKOA 4YaCTUIl yMeHbmaercas Ha Am =5,14-10"° a.e.m., T.e.

BhIJesnsAerca sHeprua E = Am-c¢® =4,8 MbsB. Eciu ue YUUTHIBATH

9HEPruw, YHOCHMYVIO Y-H3JIy4eHHeM, 3aKOH COXpPaHeHHMAd 3HepruH
IIpuUMeT BHJ:
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E +E=E,+E,

rge E, — KHHeTH4YeCKas sHeprud Anpa Tpurusa. Mcoonbsys Tak-
JKe BaKOH COXpaHeHHUs HMMIIYJbCa, IPUXOJUM K CHCTEME ypaBHe-

2 2
LR v

2 2
O6osHauus v, /v, =X ¥ npuEUMas m, =3m,, m =4m,, §ouy-

E
yaeM ypaBHeHMe x° +4x—14+ B-E— =0. IlomcraBuB 4YHCIEHHBIE

a

=E -E u my, =mU, +mu,.

sHaueHus E u E,, HaXOAUM IOJOKUTENBHBEIN KOpeHb 3TOT0 ypaB-
menusa x =0,9. CienosaresnbHO,

2 2 2 2
=Dl X MY X g o_0,61 (MsB).
2 41 “2 4

E

0-143. Haiigure MMHUMAJBHYIO 2Hepruio E u uyacroTy V ramma —
KBaHTa, CIOCOOHOTrO «pasbuTh» ANPO AeHTEepHUA HA IIPOTOH M
HEeHUTpOH.

E=22MasB;v=53-10°Tu.

Pewenue. [ledext macc aapa geirepus

Am=m,+m, -m, =my;+m,—my=2,4-10"(a.e.m.),

rge m, — macca JelTpoHa, m, — Macca aToMa }H, m;, — Mac-
ca aroma ;H. CrexoBaTensHO, MHHMMAJbHAA DHEPrUsA ramMma —
kBaHTa E =Amc® =2,2 (MsB). Yacrora v = % =5,3:10*° (Tm).

IIpu pemreHuy 3afiayy MBI He YYHUTHIBAIK KHHETHYECKOM SHEPrHU
0CBOGOMMBINUXCHA HYKJIOHOB, IOCKOJBbKY OHA HE BEJIHKA.
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INPUJIOGKEHHUE

IIJIOTHOCTH TBEPJIBIX TEJI

Bemecrso P, P, Bemecrso Py P,

Kr/m r/em? Kr/m* r/em?

AmoMuHMIH 2700 | 2,70 | Hukean 8900 8,9
Beron 2200 | 2,20 | Oxnoso 7300 7,30
Bepesa(cyxasn) 700 0,7 | Hapadun 900 0,90
I'panur 2600 | 2,60 | ITecox (cyxoit) 1500 1,50
Iy6 (cyxoii) 800 0,80 [l IInaruza 21500 21,5
Ens (cyxas) 600 0,60 [ IIpobka 240 0,24
Henezo 7800 7,80 | Ceunen 11300 11,30
3oJs0TO 19300 | 19,30 || Cepebpo 10500 10,50
Kupnnu 1600 1,60 |f Cocra (cyxas) 400 0,40
Jlaryan 8500 8,50 (| Crans 7800 7,80
Jlen 900 | 0,90 | Crexso 2500 2,50
Menb 8900 | 8,90 | Papdop : 2300 2,3
Mpamop 2700 2,70 | Inax 7100 7.1
Yyryn 7000 7,00

IJIOTHOCTH JKUJTKOCTEN

Bemecrso P, P, Beumecrso p, Kr/m* P,

kr/m* | r/em® r/em®
Aneron 790 | 0,79 [ Monoxo 1030 1,03
Bensun 710 | 0,71 || Macno MauIuH, 900 0,90
Bona 1000 1,00 | Hedrs 800 0,80
Bopa mopekas | 1030 1,03 | Pryrs 13600 13,60
I'nnunepunn 1260 1,26 | Cepuas kuciora 1800 1,80
Kepocun 800 0,80 || Coupt 800 0,80
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IIJIOTHOCTB I'A30B
(upu 0 °C 1 gasiernu 760 Mm pr. cr.)

Bewecrso p, Kr/m’° Bemecrso p, Kr/m®
Aszor 1,25 Heon 0,9
Bosaayx 1,29 Kucaopon 1,43
Bogopon 0,09 Oxcuj yraepoja 1,98
Tennit 0,18 [IpupoaHEI ras 0,80

TEIIJIOBBIE CBOVICTBA BEIIECTB
TBEPJIBIE TEJIA

Bemecrro YaensHas Temneparypa VaeneHas TemIoTa
TEIIOeMKOCTS, masaedns,°C nnasaenus, kK /Kr
kL /(xr - °C)

AnroMuHHRT 0,90 660 390
Boasdpam 0,13 3387 185
Hepero 2,50

Heneao 0,45 1535 270
3oioTo 0,13 1064 67
Kupmnuy 0,88

Jlaryus 0,40 1000 370
Jlen 2,10 0 330
Marunit 1,10 650 370
Mens 0,38 1085 210
Harpmnii 1,34 97,8 113
OnoBo 0,23 232 58
ITecox 0,80

IlnaTuna 0,14 1772 113
Csunert 0,13 327 24
Cepebpo 0,24 962 87
Crans 0,46 1400 82
Creryo 0,80

Tuak 0,40 419 112,2
Yyryu 0,54 1200 96
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HKHOKOCTH

Bemecrtro YmenbHasn Temneparypa YaensHas Tennora
TeII0eMKOCTh, KuIeHus napoobpazosanus’ ,
kJIx/(kr - °C) °Q M]IT:x/&r

Boga 4,2 100 2,3
Maco IoACOIHETHOe 1,8

Pryre 0,14 357 0,29
Croupr 2.5 78 0,90
Doup 3,34 35 0,40

VienpHas TemnoeMikocTs Bos3ayxa — 1,0 xllx/(xr - °C)
YIEJBHAS TEIIJIOTA CTOPAHHS TOIIJIHBA

Bemecrso g M Bemecrso e
AwnTpanur 30 Kamennsiit yroas 27
Benaun 44 Kepocun 43
Bopmopon 120 ITopox 3,8
IlpeBecHEI yroab 34 IIpupoanslii ras 44
Ilposa cyxue 12 Cnupr 26

YAEJBHOE COITPOTHBJIEHHE ITPH 20 °C

pu p|
BermecTso Bemecrso
Om - mm?/m Om - MM%/M

ATIOMUHHII 0,028 Huxenun 0,42
Boashpam 0,055 Huxpom 1,1
Heneso 0,098 CeuHer 0,21
JlaTyHb 0,071 Cepebpo 0,016
Koncranran 0,50 Crans 0,12
Mens 0,017 Vroas 40

HEKOTOPBIE CBEJJEHHS O COJTHEYHON CUCTEME

Pagnye Comrna

Cpensuee paccrosaue o1 3emuan go ComHna

Pampnye Jlyun:

Cpennree paccrosgane or 3eman g0 JIyHE

700 000 ®m

1740

?) Tlpu HOpMANLHOM aTMOC(HEPHOM JABJICHUH.
") Ilpn HOpMAanEHOM ATMOCHEDHOM HABJEHHH U TEMIEDATYDEe KUIIEHUH.
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HEKOTOPBIE CBEJEHHS O 3EMJIE

Cpenuunit paguye Semiaun 6370 M

IlnuHAa SKBaTopa 40 TeICAY KM

Ilnomanb MOBEPXHOCTH 3eMIH 510 mam KM®

Macca 3emiu 6 - 10* xr

CpelHAs MIOTHOCTb 3eMin 5500 xr/m*

HopmansHoe aTMochepHoe qaBieHne 101 xIla (760 mm pr. cT.)
Tlomans MOBEPXHOCTH CYIIN 149 man xm?

Ilnomans Mupogoro oxkeasa 361 mun km?

Cpennas rnyduna Muposoro oxeana 3800 m

CpenHAaA CKOPOCTE ABHXKEHHS 3eMJIH
Boxpyr Comuna

BoapacT 3emiin

30 km/c
npuMepHo 4,5 MJpj Jer

CKOPOCTH 3BYEKA, m/c

Bona 1500
Boanyx 340
Crexio 5500

IICUXPOMETPHYECKASA TABJHITA

IMokasauun PasnocTh mokaszanuil CyXoro u BIaKHOr0 TepmMomerpos, °C

nepmowerpa | 0 | 1 | 2 | 3 [ 4 [ s [ 678
°C OrHoCcHTeNBLHAS BAAMKHOCTL BO3ayxa, %
0 100 | 81 63 45 28 11 — — — —
2 100 84 68 51 35 20 e — — ——
4 100 85 70 56 42 28 14 —_— — —
6 100 | 86 73 60 47 35 23 10 — —
8 100 87 75 63 51 40 28 18 7 —
10 100 88 76 65 54 44 34 24 14 5
12 100 89 78 68 57 48 38 29 20 11
14 100 90 79 70 60 51 42 34 25 17
16 100 91 81 71 62 54 46 37 30 22
18 100 91 82 73 65 56 49 41 34 27
20 100 92 83 74 66 59 51 44 37 30
22 100 92 83 76 68 61 54 47 40 34
24 100 92 84 ™ 69 62 56 49 43 37
26 100 92 85 78 71 64 58 51 46 40
28 100 93 85 78 72 65 59 53 48 42
30 100 93 86 79 73 67 61 55 50 44
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3aBHCHMOCTE JABACHHA P, H MIOTHOCTH P,
HaCHIHEHHOTO BOAAHOTO Napa 0T TeMuepaTypsi {

t, °C P, klla P, T/ t, °C P Klla Py /M3
0 0,61 4.8 18 2,07 15,4
3 0,76 6,0 18 2,20 16.3
6 0,93 7,3 20 2,33 17,3
, 10 1,23 9,4 25 3,17 23,0
15 1,71 12,8 30 4,24 30,4
16 1,81 13,6 50 12,34 82,9
17 1,93 i4,5 90 70,11 423,3

OTHOCHTeRHAN ATOMHAS MACCA

HEKOTOPAIX H3OTONOB, a. €. M.
{ana ompexeneHNsa MACCH AADA HEODXOAMMO BLIYECTh
OT MACCH! aTOMAa CYMMAPHYI0 MACCY 2JIeKTPOHOB)

Macea
Macea N
Haoron . HzoTon Hel TPATRHOro

HeMTPANLHOTG ATOMB aToma
1H (somopop) 1,00783 2C (yrzepon) 12,00000
’H (neiirepmit) [ 2,01410 BC (ymiepom) 13,00335
SH (TpuTril) 3,01605 YN (asor) 14,00307 .
sHe (remmit) 3,01602 BN (asor) 15,00011
;He (renuit) 4,00260 150 (ruenopoz) 15,99491
SLi (amrms) 6,01513 70 (xncaopox) 16,99913

a7
i (uuerrmit) 7,01601 Al (amom- | o6 9g146
HEH)

]
1Be (Beprx- 8.00531 ®Si (xpemmnit) | 29,97376
amai)
]
Be  (Gepma-| g 41919 ©Ca (anomuit) | 39,96259
uit)
B (6op) 10,01294 %Fe (xeaeso) 55,93404
HB (Gop) 11,00931 2 Ra (pagui) 226,02435
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HEKOTOPBIE MATEMATHYECKHWE ®OPMY JIBI

Hnuua okpy:uocti [ =D = 2n R

a

= nR?

TInomane kpyra S =

IInomans NoBepXHOCTH chepsI

S = 4nR?

O6nbem mapa V = %ﬁRs

06beM NpAMOYTOJBHOTO
napajiejenunesna

V = abe b

06peM HMUIMHADA
V =nRh
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