Biark yuéra 6annos mposepstorrero (P110):

Crenyer 3aHOCUTD GaJIIIbI yUACTHUKA TI0 BCEM 3aauaM, YCIOBUsI KOTOPHIX €My M3BECTHHI (Ha IIEPBOM ITAIlE 3TO
3agauu 1-4, Ha BropoM — 1-7). Eciin B paMKax TeKyIero moaxojaa pelleHune 3aqadu He ObLIO paccKa3aHo, 6alibl
IIPOCTO IIOBTOPSIIOTCS.
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ITamaTka nmpoBepsroinero I'opoackoro Typa.

IIpaBuna orneHKU 3agaHU

1)
2)

3)

3amaun OIEeHUBAIOTCS UCXOS U3 Pa3baIOBKH, B CHOPHBIX MOMEHTAX pellleHHe IPUHUMAETCA B IOJIb3Y
yYacCTHHKA.

3anmaBaTh YTOUHAIOIINE BOIIPOCHI 110 PEIIIeHNI0 MOKHO U ke HY>KHO, HO IIPU 3TOM ITOJICKa3bIBATh HEIb3SI.
IMoMHwUTE, UTO OTUMIIHALA YCTHAS U TPEOOBATH UTOOBI BCe OBLIIO AKKYPATHO BBHITUCAHO HE 00s3aTeIbHO.
3a omMH IOAXOA MOXKHO CaBaTh MHOTO 3ajad. KaXayio 3afmady y4acTHHK MOXKET CJaBaTh 32 HECKOJIBKO
IIOIXOIOB.

Kak 6annsr BHOCATCS B IIPOTOKOJ

IToce TOTO, KaK YIaCTHUK paccKasall BCe 3afaul, KOTOpPBIE XOTeJl, Pe3yJIbTaT YUUThIBAETCS CIEAYIOIIUM 06pasoM:

1)
2)

3)

[TonyueHHBIe 6AIBI BHOCATCS B KAPTOYKY YYACTHHKA B II0JI€ COOTBETCTBYIOIIETO MOAX0AA (IIOAXOMBI U3
Pa3HBIX TyPOB HE3aBUCUMBI) M CTABUTCS IMOOIUCH B ToJe «[logmuce mpemogaBaTests».

Pamuuins VIMs MIKOIBHUKA M BCE TeKyIue Oaybl yuacTHHKa (6auIbl II0 3amadaM, pelleHue KOTOPBIX
YYaCTHUK He pacCcKasbIBa, cliedyeT IIOBTOPHUTH) BHOCATCS B BlIaHK mpoBepstoiero.

Bce Texyiine 6ayTsl CIeyeT OTMETUTH B 3JIEKTPOHHOI TabiuIe. 9TO MOXHO CHEJIATh MO0 CaMOCTOSITENb-
HO €O CBOero TejedoHa/IIIaHIIeTa/yTora, 1160 COOOIIUTE CIIeHaNbHO O0yUeHHBIM «OIIepaTopaMm», KO-
Topble OyAyT HAXOAUTHCS B peKpearusx. MIx 3agada — IIPOCTaBIATh GaLIbl YIACTHHUKOB, KOTOPhIE TOJIBKO
yT0 3aBepurmy moaxox. [Ipocum Bac cienuth 3a TeM, UTOOBI ITOCIIE Pa3roBopa ¢ yUaCTHUKOM HHEPOpMa-
1S O pesyJibTaTaX pasroBopa oKasamach 0bl B Tabuite. Eciin Bol He BbICTaBiIsIeTE GAJIT CAMOCTOSTEIBHO,
coofiuTe 06 3TOM «OIlepaTopy» 3apaHee.

IIpoxomHoi1 6ann

OpHeHTHPOBOYHBII IIPOXOTHOM 6T Ha BTOPOIt atan — 12. OKOHUYaTeIbHOE ero 3HaueHue OyIeT COOOIIeHO pOB-
HO 4Yepe3 2 uaca ITocjIe Hadasa OTuMITHaabl. Eciin ygacTHHK nMeeT 60JIbIIe T160 paBHO IIPOXOTHOTO 6aJla, IIocie
TOTO Kak cjal Bam 3ajgaun, CKaKUTe eMy, UTO OH IIPOIIe] Ha BBIBOA M €My HY>KHO coOpaTh BeI[H U IIOIIPOCUTH
Ha0ToaTeNsd B ayIUTOPUH IIPOBOAUTH €ro Ha Bropoit srarm.

B 1106071 HEMOHATHOI CUTYyal[MH 3BOHUTH/IIUCATh:

8 ximacc: +7-921-314-35-03 (BaH) 7 xmacc: +7-921-554-03-23 (Anexcaumap)

HpaBI/IJIa OJII/IMIII/IaJILI, KOTOPbI€ BbIJAHbI YIYACTHHNKaM

1)
2)

3)

4)

5)

6)

7)

OnuMIimana cocTOUT U3 ABYX sTaroB. Ha mepBoM oTalle [uis pellleHHs IIpefjIaraeTcs 4 3afiadi, Ha BTOPOM ITalle JaeTcs ellle 3 3agadn. 3agaun
CHAXTCA YCTHO BO BpEMS OJIMMIIMAIBI.
Kaskzas 3ajada IIepBOTO JTala OLleHUBaeTcs U3 4 6ajIoB, KaKaas 3afada BTOporo — us 8. [l Toro, 4ro6hl IPOMTH Ha BTOPOI 9Tall, HEOOXOMM-
Mo Habparh IPOXOAHOM 6aut (OpueHTHPOBOUHO 12). IIpOXOAHOI AT MOYKET MEHSATHCSI B TeUeHHe OJMMITHABL, M OKOHYATEIbHBIN At Oymer
00BsABIIEH Uepes 2 yaca II0ociIe Hayaja IepBOro Tala.
IIpomOIDKUTENBHOCTD [IEePBOro dTana — 3 yaca. O6LIas IPOJOIDKUTEIBHOCTh OMUMIIHAAbl — 4 yaca. YeM Goibllle BpeMEHN YYaCTHUK TPATUT Ha
[IepBOM 3Talle, TeM MeHbIIle BpeMeHN! OCTaHeTCs A pelleHns 6ojee CIO0KHBIX 3alad BTOPOTO STarla.
Basursl, HaGpaHHBIe Ha [TePBOM 9Talle CyMMUPYIOTCs ¢ GannaMu, HabpaHHBIMU Ha BTopoM. Ha BropoM sTarme MOKHO cjaBaTh M OCTaBLINECS 3a{adl
IIEPBOTO JTaIlla.
Ha xaxoM sTalle yUaCTHHK MMeeT IIPaBO Ha 5 o0palleHHUIl K WIeHy )KIOPH IS IIPeIbABICHNs PellleHul. 3a IIOTHOCTBI0 PEIIeHHYI0 3aady
CTaBUTCS ITOTHBIN 6ast. Eciu B pelteHun ecTb HeXOUETHI, WIEH JKIOPU TOBOPUT 00 9TOM, He IIOACKA3bIBasi Te OIIMOKA, X MOKET IIOCTABUTH GalIb
HCXOMA U3 pasbanmoBku. Kaxayio 3aady yuacTHHK MOKET CIaBaTh 3a HECKOJIBKO IIOJX00B. MOKHO IIPeIbABIATh CPas3y HeCKOIBKO 3a/iad 3a OJHH
mozxop. TekyImre GayuIbl II0 BCeM 3afauaM UJIeH )KIOPH CTABHUT B KAPTOUKY yUaCTHHKA.
Ynen JKIOpHU HE€ MOJKET HHUYETO ITIOJACKAa3bIBATh, OH MOJKET TOJIBKO OTBETUTH Ha BOIIPOCHI IIO yCJIIOBHIO 3aJayvH. Ecnmu €My YTO-TO HaaO YTOYHMUTD,
oH cripocurt caM. Ho mpy 9T10M IIOMHHTe, YTO BBICTaBIEHHbIE HA OMIMMIIHa/e GAIIbL SBISIOTCS OKOHYATEIbHBIMM, II09TOMY BCE CBOE HeCoTlIacHe ¢
OLIeHKaMU M3JI0KUTE Ha 3aKIIYUTETHHOM IIOJXO/IE.
Ecnu y Bac BOSHHKAOT BOIIPOCHI II0 YCIOBHIO 3aaun, BeI MokeTe 3a/laTh UX B ayUTOPHH, U 5TO He 3aCUMTHIBAETCH, KaK ofpalleHue K WIEHY
SKIODH.

8 kimacc 7 KJacc
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(‘https://goo.gl/7j922z) ( https://goo.gl/XNPGQn )




Topojckas oTKpeITas OIUMIIHAJA IITKOJIBHUKOB 110 pusuke 2017/18 T.
Teopernueckui Typ

Pewienus cm. Ha catime www.physolymp.spb.ru
8 KIIacc ITepBbIit 1AM

Snyaph 3aHHMMAJICS peMOHTOM B BAHHOI, KOT/Ia eMY B TOJIOBY IIPUIILIIA HIed:
coOpaTh «I[BETOK» 13 KaeIbHOI INTUTKU. [lJI 3TOTO OH IIOJI0KIII Ha II0JI O1-
Hy IUIUTKY, Ha Heé eIl yeThIpe, KOTOpbIe 00pa3yioT KBaApaT, IIOBEPHYTHI
OTHOCHUTENLHO TePBOIT Ha 45°, M IPUOABIII 3Ty KOHCTPYKLUIO CBEPXY CTOII-
1 | KO IIJIMTOK, KOTOpPbIE PaCIIOIOKEHBI TaK e, KaK M camas repsas (CM. pHC.).
Kakoe MUHMMaIbHOE KOMTUYECTBO IITUTOK JOJHKHO OBITH B CTOIIKE, UTOOBI CU- | L —T—T—1

N

i

creMa ObLIa yCTOMUHBA? sug cfoky  su caepxy
CuwrTaiire, YTO BCE IUITUTKM OJMHAKOBBI, 1 Macca IUIUTKU PABHOMEPHO pac-
TpejiesieHa 10 TUIOIA !,

Txans coenana U3 6eIbIX HUTOK, KOTOpbIe 00pa3yoT TPEYTOIbHYI0 CETKY (CM.
puc.), ¢ muHoi pebpa 0,5 Mmm. VI3 HEKOTOPOI TOYKH B HAYAIBLHBIM MOMEHT
BpeMeHU HaYMHAEeT JBYDKEHHE BO BCE CTOPOHBI OU€Hb OOJIBIIIOE KOJTUIECTBO
Ha"Hopo6oToB. HaHOpO6OT ABMIKETCS BAOJIb HUTKH [0 TOUKU IepecedeHus C
Ipyroi HUTKOI co ckopocThio 0,1 MmMm/c. B kaxmoii Touke IepecedeHUst HAHO-
po6oT cayuaiHpIM 06pa3oM MeHsIeT HalIpaBIeHe U IPOLOJDKAET IBIDKEHHE.
2 | Ilpu gBYOKEHUHM HAHOPOOOT IepeKpalluBaeT HUTh B UépHBIH 1BeT. Halirro-
IaTesb He BUOUT OTHEJbHBIX HUTENM, HO BUAUT, KAK PACIION3aeTCs TEMHOE
IATHO Ha TKaHU. KakoBa popma 3TOr0 msiTHA M KaKoBa €ro IUIOL[adb uyepe3
3 yaca mocie Hauasa pacnois3anusa? Cunraiite, YToO HAHOPOOOTHI B IIpoLIecce
IBYDKEHUS He MeIIaloT APYT APYTY.

ITpumeuarue: TUIOIIATH PABHOCTOPOHHETO TPEYTOJIbHIKA CO CTOPOHOI 4 paB-

Ha V3/4 a?.

Cocyqm pasmenéH Ha Ba OMUHAKOBBIX KOJIEHA, IIPaBoOe 3aIlOJIHEHO BOMOI, a
JIeBOe — MacCJIOM U BOoI1. Ha IToBepXHOCTH BOIBI B IIPABOM KOJIEHE aKKypat-
HO KJIAZYT TOHKHUI MaCCUBHBII MOPIIIEHD, U MACJIO HAUMHAET TePETUBATHCS
3 | B mpaBoe komeHo. Kakast macca moypKHA OBITH Y IIOPIIIHS, YTOOBI IIOCTE HO-
CTH)KEHUSI PABHOBECHUS OH OKa3aJICs POBHO MOCEPEIUHE MEXAY HIDKHEH U
BepXHell IpaHHUIlaMH Maciia B JIEBOM KoJeHe?

O6BéMm Macna 1 1, mrotHOCT Boms! 1 r/cm3, mmoTHOCTH Macna 0,8 T/cm3.

denst XOTeJI IOIIACTh CHEXKOM B JIAMITY YJIMYHOTO (OHAPs, HO HEJOKUHYJ, U CHEKOK IIPU3EMINICI Y
camoro ocHoBaHUs ¢oHapHOTO cToiba. [Toka cHexoK Jerern, Pens ycen 3aMeTHTh, YTO MaKCHMaIbHAs
4 | BBICOTA ITOABEMA CHEXKKA BO CTOJIBKO YK€ pa3 MEHbIIIE BBICOTHI CTOJI0A, BO CKOJIBKO Pa3 HalIbHOCTD IIOJIETA
CHe)KKa MeHbIIIe IyTu ero TeHu. Cunras, uro Pemss GpocaeT CHEXXKY IIOYTH OT YPOBHS 3 MITH, OTIPENETUTE
MeCTO Ha cToJ0e, Te HaXOXUTCS JaMIia GoHaps.

TPAE€KTOPUA CHEKKA —

OcraBbre ycaoBue cebe!



3anaua 1. PaBHOBecHe IINIMTOK

OrBeTt: moTpebyeTcs XOTs 6bI 2 INIUTKH.

+ 1 6aymt — Kakue MOMEHTHI CUJI eHMCTBYIOT. (IPaBUIbHBIN yUér/4 )
+ 2 6amna — [IpaBUIBHO 3aMMCaHHOE IIPABUJIO phIUuara OTHOCHUTEIBHO JI000M TOUKH.

« 1 6amn — OtBer (IIpaBIIIbHOE OKPYIVIEHHE IO 2, MOKHO JXKe I10 JIMHEIKE).

3agaua 2. HaHopo6oThI

OTBeT: ILIOIIANb [IATHA, COCTABUT 3 M2.

+ 2 6amna — YkaszaHo (c 00BsICHEHHEM), UTO IIITHO OyIeT NMeTh (POPMY LIECTHYTOIbHUKA.

« 1 6amr — [IpaBUIBHO ITOCYNTAH 000 U3 TUHENHBIX pa3MePOB IIIECTUYTOJIbHUKA (CTOPOHA, IINHA pedpa,
o T.0T.)

« 1 6amn — Orser.

3amaua 3. Bopga u macio

OTBeT: Macca IOPIIHS HOJKHA ObITh paBHa 80 T.

« 1 6amn — 3amucaHO paBEHCTBO [ABJIEHUN U1 HAUYAJIBHOM CHUTyallMu Ha JioboMm ypoBHe. Winu kak-1u60
WHaue OTpeeIeHO COOTHOIIIEHUE BBICOT.

+ 1 6ann — IIpu mepenuBaHUY Macia 00BEM KUIKOCTEH COXPaHIeTCs.
+ 1 6ann — 3anucaHo paBeHCTBO JABICHUH B JI000 TOUKe MJIs CUTYaLlHH C IIOPIIHEM.

+ 1 6amn — IIpaBHIIBHBII OTBeT.

3apaua 4. IlyTs TeHU
OTBeT: (poHapb HaXOTUTCA HA BbICOTE 4 M OT 3eMIIH.
+ 2 6anna — OnucaH xapakTep ABIKeHH TeHH. CHadasa BIIPaBO, IIOTOM BIIEBO.

« 1 6ann — Haiimena Touka, ¢ MaKCUMAIBHBIM YOAJIEHUEM OT CTOJIOA.

+ 1 6amn — IlocTpoeHo mostoKeHHUe JaMIIbI Ha JoHape.
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8 kiacc Bropoii sTan

Jlna mpoBejeHNUs KOHIlepTa Ha JIeJoBOM apeHe Ha IIOBEpPXHOCTD JIbla KJIAAyT CIlellalbHbII KoBED. [lepen
HayaJoM KOHI[epTa TeMIlepaTypa Ha craguoHe 0bl1a paBHa +10°C, 1 opraHM3aTOpHI PELININ €€ IOBbI-
cuthb. OKa3aJoch, UTO MOJHATH TeMIlepaTypy Balite +15°C He mosyuaercs — JIéR HauMHAeT TaATh. Bo
CKOJIBKO pa3 TOJILIE CIEAYET CAENATh KOBED, UTOOBI TEMITEPATYPY B 3aJle MOXKHO ObLI0 TTORHTH 0o 20°C
u J€x ObI IIPU 3TOM He pacTasi?

CunraiiTe, 4TO JIER OXJIAKIAIOT C IIOCTOSSHHOM MOIITHOCTBIO, M UTO IIOTOK TeIlIa yepe3 KOBEP IPOIIoPIH-
OHaJIEH pa3HOCTH TeMIIepaTyp Ha ero rpaHHUIIax.

ITocie mpuOBITHS B IOPT KauTaH Kopabist 06HAPYKUII, UTO Ha rpaduke 3a-
BHCHMOCTH pacxoja TOILTHBA OT BpeMeHH CTEpInch ocH (cM. puc.). OgHako
B CYZOBOM )KypHaJse ObLIO YKa3aHO, YTO PACcXOX He yOBIBAI Ha IIPOTSHKEHUU
IIyTH, ¥ YTO 3a IIEPBYIO TPETh BpeMEHH OBLIO MCIIONb30BaHA ONHA IecTas | | vy vy )
YacTh OT BCETO IIOTPaueHHOTO TOIIMBA. Kakas yacTh TOIIMBa ObliIa ITOTpa- Bé
YeHa 3a IIOCJIeJHIO TPeTh BpeMeHN? NN N
Ilpumeuanue: rpaduk cocToUT M3 6 YeTBepTeI OKPYKHOCTEH OTWHAKOBOTO
panuyca (KHpHas JIMHUS), TOUKaMHU Ha PUCYHKe 0003HaUeHBI IIEHTPBI COOT-
BETCTBYIOIIIUX OKPY>KHOCTEH.

Aprtém u Bopuc yramuny manuH HOyTOYK, HO He CMOTJIM JOTOBOPHUTECS, B KaKyI0 UTPY OYIyT UTPaTh.
Y065l OBECTH KypPCOp [0 MKOHKH CBOEH UTPBI, APTEéM HCIIONb3YeT Taulan, a Bopuc — MpIIb, ITOAKIIO-
yeHHYI0 K HoyTOyKy. Ecitu 651 paGoTas TosbKo Taumam, Kypcop ObI JOLIeNI 10 NKOHKHY A 3a 2 ¢, HO MBIIIIb
U Taunajg paboTalT OMHOBPEMEHHO, II03TOMY MaJIBUMKH JOBEIN Kypcop a0 uKoHKU b 3a 4 c. [lo kakoi
HMKOHKH Holiel 6bI Kypcop U 3a Kakoe BpeMs, eciiu ObI paboTasia TOIBKO MBIIIIb?

CunTaiiTe, YTO KypCcop MOXOOUT IO MKOHKH TOTJA, KOTJA IIPOXOIUT Uyepes e€ IeHTP, CTAPTOBOE II0JIOXKe-

HHe Kypcopa YKa3aHo Ha PUCyHKe.

OcraBbre ycaoBue cebe!



3anmaua 5. JlemoBas apeHa

OTBeT: HY)XHO yBEIHYUTH TOJLIUHY KoBpa B 4/3 pas.

+ 2 6anna — OmpeneneHa MaKCHMalIbHAsA PA3HOCTh TEMIIEPATYP, KOTOPYIO MOKET BBIIEPXKaTh KOBED.

+ 4 6amna — YKasaHO, YTO, eCJIM KOBEDP CTAaHEeT ToJIle B kK pas, oH OyIeT HOIyCKaTh PasHOCTb TeMIIEpaTyp
k - At,. nu cpasy oTHOIIIEHUe.

« 2 6amna — Orser.

3amaua 6. O, kamuTaH, MO¥ KallTaH

OTtBert: 3a IIOCJIEAHIOI0 TPETHh BpEMEHU ObIIa COXKKeHa II0JIOBMHA TOILINBA.

+ 1 6amn — IlepedopmyanpoBKa yCIOBHUSI MOHOTOHHOCTU Tpaduka (b0 OqHO3HAYHOTO OIpefeIeHUs pac-
XO[la B 3aBUCHMOCTH OT BpeMeHH) B TO, UTO IIPMble IapajlieabHble OCSIM He TOJDKHBI ITepeceKaTh ero 60JIb-
II1e, YeM B OJHOI TOUKE.

+ 3 6aymna — [IpaBUIBPHO BOCCTAHOBJIEHO HAIIpaBJIEHHE OCEH.
+ 2 6amna — Vpes o ToM, UTO HOJIB ITO OCH () HAXOQUTCS He B Hayasle KPUBOIL.

« 2 6amna — Otrser

3amaua 7. Kypcop
OTBeT: Kypcop mOMOéT no nkoHKu B (cm. puc.) 3a 1 c.
« 4 6amna — HaineHo HaIlpaBJIeHUE CKOPOCTU MBIIIIN.

e 2 Oamma — BepHoe OIIpE€neI€EHNE NKOHKH, B KOTOPYIO IIPMBEJIO OBl MCIIOJIb30BaHNUE TOJIBKO MBIIIII.

+ 2 6ayuta — HatimeHo Bpemsi, KoTopoe motpebyercs, 4To0bI JOUTH 10 UKOHKHU B.

\
.\




Bo3MmoskHBIE pelileHUd 3aa4. 8 Kiracc

3amaua 1. PaBHoOBecue IININTOK

s Havama moiiMéM ImoyeMy KOHCTPYKITHS pa3BaJIMBAETCS. 3aMeTHM, UTO IUTUTKA, BXOAIINAs B I[BETOK ITPef-
CTaBJIsIeT U3 ce0si phIuar ¢ TOUKOM OIIOpHI B A.

Korma cBepxy HHUYero HeT, Ha ILIUTKY JeHCTBYeT JIUIIb CUJIA TSHKeCTH, KOTopas IIpUIIoKeHa K IeHTpy Macc (0),
KOTOPBIM HaXOOUTCA B IIeHTpe KBagpaTa. IIpruém sTo emmHCTBeHHAs CUJIa, KOTOpas AeMiCTByeT Ha IUIMTKY, a pas
TOUKa e€ MPUJIOKEeHN HaXOJUTCA BHE OIIOPEI, «I[BETOK» Pa3BalMBaeTCs.

Temeps pasbepéMcs ¢ TeM, UTO IIPOU3OIIAET ITOCTIE TOTO, KAK MBI ITOJIOKUM CBepXy cTonKy 13 N miuTok. [Tyckait
Macca OJJHOM ILIMTKM M. 3alIuIlleM IIPABHUJIO PblUara OTHOCUTENIBHO TOUKU A I OJHON M3 INIUTOK B I[BETKE»
(M3 cHMMeTpUM MOXXHO CHeJIATh BBIBOM, YTO KAKAYIO IUIUTKY U3 «I[BEeTKa» YPAaBHOBEIINBAET YeTBEPTh OT CyM-
MapHOI CHJIBI TSDKECTHU CTOIIKM):

1
[ - Zng > 1, -mg. (1)

OTCIOIIa IIOJIYyYHUM YCJIOBHE HA KOJIMYECTBO INIUTOK, KOTOPBIE HANO ITOJIOKUTD:

L

N=4--=.
b

(2)

Ocranoch OIIpEACINTDh OTHOIIEHNE NJINH ll %8 l2' s T€OMETPUYECKUX COO6pa>KCHHfI MOXHO 3aME€TUTDb, UTO

2 1
L+, = 7L (xax moJIOBUHA AHATOHATIH KBagpara) Ly = EL
= , 3)
1 1
b= 5L lz—E(\/f—l)L
rae L — ctopoHa OOHOM INTUTKY.
Taxum o6pasom
N24-(\/E—1)z1,7, (4)

3HAUYUT OJId TOTO, 4TOOBI YPaBHOBECUTH CUCTEMY HOTpe6y€TCH KaK MUHUMYM OB€ IIJINTKU.

OtBeTt: moTpebyeTcs XOTs 6bI 2 INIUTKH.

+ 1 6amn — Kakre MOMEHTHI CHJI A€HCTBYIOT. (IPaBUIIBHBIN yU€T/4 )
+ 2 6anna — [IpaBUUIBPHO 3aIIMCAHHOE IIPABUJIO PblYara OTHOCHTEIBHO JI000H TOUKH.

« 1 6amn — OtBer (IIpaBIIIbHOE OKPYIVIEHHE IO 2, MOKHO JXKe TI0 JIMHEKE).



3amaua 2. Hanopo6oTsI

Taxk Kak JIHMHA CTOPOHBI TpeyroabHuKa paBHa 0,5 MM, a ckopocTs po6oToB 0,1 MM/c, TO IPHHIIUITHAIBHO «Kap-
THHKa» Oy[IeT MeHAThCA Yepe3 KaskKIble 5 CeKyHJ, Korja poboTsl OyAyT MOXOAUTH O y3JIOB CETKH. PaccMoTpnm
II0JIOKeHHe PoOOTOB B HAUAIBHBI MOMEHT BpeMeHHU, Yepes 5 ceKyHA 1 depes 10 cekyHN mmociie Havaa qBUKe-
Hus (cM puc. 1). Ba)KHO 3aMeTHUTB, UTO ClIeyeT pacCMaTPHUBATh TOJIBKO « MAaKCHMATIbHO yIAIEHHBIX pOOOTOBY», TaK
KaK MCXOJIs 3 TOTO, UTO Ha CTapTe UX OBLIO OYeHb MHOTO, MOKHO CYUTATD, YTO II0 JII0OOMY 13 BO3SMOKHBIX ITyTeH
IIPOMAET XOTs 6B OOUH POOOT, TO €CTh Bce pEOpa Ha 3TOM ITyTH OKa)KyTCs IIOKPAIIeHHBIMH.

b g

Puc. 1: IlepBble Tpu 111ara HAHOPOOOTOB

V3 pucyHKa BUIHO, YTO ITOJYUHBILIASACST QUTYpa — LIECTUYTONbHUK, JIMHA CTOPOHBI KOTOPOTO 3a KaKIble 5
ceKyHR yBeanuuBaeTcs Ha a = 0,5 mm. TakuM o6pasoM, MOKHO 3allUCATh MIHHY pebpa IIeCTHYTOJbHHUKA KakK:

L= ‘ 5

3HauuT yepes 3 yaca AIMHA CTOPOHBI IIIECTUYTOIbHUKA OyIeT paBHA:

MM
L=01—-10800c~ 1 m. (6)
C

OcTraércst TOIBKO IIOCYUTATH IIomanp MeCTuyrojJlbHNKa CO CTOpOHOfI L. 9to MOKHO CaejarThb, pa36I/IB €ro Ha
IME€CTh paBHOCTOPOHHUX TPEYTOJIbPHNKOB (pI/IC 2) Torz[a IUTOIAAb MIECTUYTOJbHMKA YEPE3 IUIOIITAAb MAJIEHBPKOTO

Puc. 2: [TogcuéT mromagy MIeCTUYTOJIbHNUKA

TPEYTOJbHUKA 3alIChIBAETCA KaK:

V312 3V3
§=65,=6 — =TL2z3M2. (7)

3aMeTuM, YTO Ha caMOM Jeje péOpa, HaXOMAIKecs Ha CTOPOHAX IIeCTUYTOJbHUKA He OyAyT ITOKpAaIlleHBbI.
OpnHaxo Hac MHTEpeCyeT CTOJIh OOIbIIIOe BpeMs, UTO 3TUM (PaKTOM MOKHO IIpeHeOpeys.

OTBeT: IIomagb IIsATHa, COCTaBUT 3 MZ.

+ 2 6aymna — YkaszaHo (c 0OBsICHEHHEM), UTO IIATHO OyIeT UMeTh (POPMyY LIeCTHYTOIbHUKA.

« 1 6amr — [IpaBUIBHO ITOCYNTAH OO0 U3 TUHENHBIX pa3MeEPOB IIIECTUYTOIbHUKA (CTOPOHA, [ITMHA pedpa,
M T.0I.)

« 1 6amn — Orser.



3angaua 3. Boma 1 macio

ITyckait BbIcOTa CTOJI0A MaciIa B IEBOM KOJIEHE IIepef TeM KaK IOJIOKIIIH ITopIiIeHb Oblta paBHa H, a pasHOCTb
BBICOT B JIEBOI U IIPABOI yacTsax cocyma — h (puc. 3).

Puc. 3: IlonoxeHue cucTreMsl IO TOT'0, KaK IIOJOKUIIY IIOPIIEHD

Sanuiiem yCJIOBUA paBEHCTBA OaBJIEeHUII B IEBOM U IIpaBOM KOJIEHE Ha YPOBHE pa3[ejla MacCjIO-BOda:

pugH = pyg(H = h), 8)
OTCIOJa BUJHO, UYTO YPOBHHM MacCJjia 1 BOABI COOTHOCATCA KaK INIOTHOCTH, TO €CTh

H-—h p, 4

H Py = g' (9)
3HAUUT 1
h=cH. (10)

Tenepb PaCcCMOTPUM CHUTYallNIO C IIOPIITHEM. SaMeTI/IM, 4TO IIOpIIIE€Hb 6YI[€T CcO3aaBaThb OOIIOJTHMTEJIDbHOE JaB-
JIEHME Ha BOAY, BCJIIEACTBUE UETO MaCJIO HAUHET IIEPEJINBATBhCA UE€PE3 IIEPETOPOAKY M B UTOTE OKAKETCA CIIpaBa
Hax IIOpIIHEM. HOpI_HCHb KIagyT ME€OJIE€HHO, 3HAYUT MOXHO CUNTATh, UTO B TEHEHME BCETO BpEMEHM MACJIO B JI€-
BOM KOJIEHE JOXOOHUT A0 Kpasd. 3HaUYNT KOHEeYHas IIOJIOKEHHUE CUCTEMBbI BBIIVIAAUT KaK IIOKa3aHO Ha PHUCYHKE 4.
SaMeTI/IM, 49To CYMMapHBIfI 00BEM JKUOKOCTU B CUCTEME HE U3SMEHUIICA, IIO3TOMY Pa3HOCTDb BBICOT MEXAY JIEBBIM

Puc. 4: IlonokeHUue cuCTEMBI TIOCIIE TOI'0, KaK ITOJIOJKHJIY IIOPIIE€HDb

1 IIpaBbIM KOJIEHaAMMU IIO IIPEXKHEMY PaBHIETCS h. Taxxe 3aM€THM, YTO pa3 IIOPII€Hb HAXOAUTCA IIOCEPENMNHE

l
YPOBH: Macia, BbICOTAa MacCJjla B IIpAaBOM KOJIEHE paBHaA E — h.

Tenepb, HCIIOJIB30BaB TOT q)aKT, 4TO JI€Bad U IIpaBasd 4aCTHU CoCyda MMEKT OAMHAKOBYIO ILIOIIaAb, 3alIUIIIEM
YCIJIOBUE COXpAaHEHUA 00bEMa Macja B CHCTEME:

l
l+|=-—h|=H, (11)
2
M IIOACTaBUB cBI3b h u H u3 (10) moayunM BeIpakeHHe 1 [:

3l—6H=>l—4H 12
2 5 S5 (12)



ITycTs Macca IopIIHs paBHa M, a IJIOIaAb CeYeHHs JIeBOIt (a 3HAUHUT U IIpaBoii) 4acTH cocyaa pasHa S. Torma
PaBEeHCTBO [JaBJIeHUH Ha YpOBHe A 3aluchIBaeTcd Kak:

l=p gty Lop) Mo 13
Pugl=pug5 +rug| 5 5 (13)

Bsipasus | u h yepes HavaJIbHYIO BBICOTY cTOJI0A Macia H, oIyduM, 4To

M— 4H 2H+1H 2H— 3H 2H 14
3HAYUT MacCcCa ITOpITHA paBHaA
3Py — 2P
M=) s, (15)

B ¢opmyste (15) Bce BemuuUuHbBI H3BeCTHBI U3 yciroBus (HS — 06béM Bcero macia B cucteMe). [logcraBus uncieH-
Hble 3HaUeHUs ITOJIyUYUM HCKOMYIO MacCy ITOPIITHS:

3'0,8rCM3_2'1rCM3
- (202 /

z >'1JI=8OI‘ (16)

OTBeT: Macca ITOpIIHA JOJDKHA ObITh paBHa 80 T.

Ecnu CIIpallIMBaIOT II€PEJIUBAETCA JIX MacJIO — Ja.

+ 1 6amn — 3amucaHO PaBeHCTBO JABJIEHUI MJIS HAYaJIbHOM CUTyallMU Ha J060M ypoBHe. Mnn kak-iu6o
MHayYe OIIpefieJIeHO COOTHOIIIeHHe BbICOT (10).

« 1 6amn — [Ipu mepenuBaHUYU Maciaa 00BEM KUIKOCTEHM COXPAHSIETC.
+ 1 6amn — 3anucaHO PaBeHCTBO JaBJIEHUI B JTIO00M TOUKe AJIS CUTYAIL[UH C IIOPIIHEM.

+ 1 6amn — IIpaBHIIBHBII OTBeT.



3anmaua 4. IIyTs TeHU

[ToriméMm, Kak ABHTaeTcs TeHb. {1 9TOro 3aKpenuM (GoHapb B HEKOTOPOM TOYKe CTOJI0A, HO BBIILIE BepXHeEIl
TOYKM TPAeKTOPUH CHEKKA, MHaUe TeHb YHIET Ha 6eCKOHEYHOCTh. BymeM oTMeuaTh ITOIOKeHUA TeHH IIPU Pas-
JIMYHBIX ITOJIOKEHUNAX CHE)KKa. 3aMeTUM, UTO CHavasla TeHb JBUTAeTCs OT CTONIOA, a 3aTeM K HeMy. Touke pasBo-
pOTa COOTBETCTBYET MOMEHT, KOTIa CHEKOK JIETUT IIPSIMO Ha (OHAPB, T.e. KOIIa JIYIH CBeTa MIYT II0 KacaTeJIbHOM
K TPAa€KTOPHHU CHEXKa.

IIycts H — BBICOTA cTONIOA, h — MakCHMaIbHAas BHICOTA IOABEMA CHEXKA, L — MaThHOCTH IojIeTa CHeXKa, a | —
IIyTh T€HU IPU €€ OBIKeHUH oT cToba. [IlyTh TeHM TOTHa CKIaABIBAETCS U3 OBYX YaCTEMH:

s=1L+2l (17)
ITo ycnoBuio:
L _ h _ 2,5 M _ 1 8
s H 5m 2 (18)
Ioncrasnsiem (17) u HaxomuM [:
L1 =Lt2 o> =222 o5 19
_— = = = = = —_- = — = .
L+20 2 2~ M (19)

OrMedaeM TOUKY pa3BOpOTa TEHU Ha PAcCTOSHUU [ cIlpaBa OT TOYKM OpOCKa U IIPOBOAUM Uepe3 Heé KacaTellb-
HYIO K TPaeKTOpHuM cHeXKa. KacarempHas mepecedér crond B Touke KpereHus ¢onaps. [lomxyunm, uro BeIcOTA
KpemneHus QoHaps paBHa 4 M. m00aBUTH CIIOB

/
=
sl
o
[¢]
=
=

opmus CHEXKa —

IIyTh TEHU

Puc. 5: IlocTpoeHne IOI0OKEHN JIAMIIBL.

OTBeT: (poHapb HAXOTUTCA HA BBICOTE 4 M OT 3€MIIH.

2 6ayta — OnucaH xapakTep OB KeHUs TeHu. CHauaja BIIPaBoO, IOTOM BJIEBO.
+ 1 6amn — HarimeHa Touka, ¢ MAKCUMAaJIBHBIM yIaJIEHUEM OT CTOJIOA.

+ 1 6amn — IlocTpoeHo mostoKeHHUe JaMIIbI Ha (poHape.



3anmaua 5. JlemoBas apeHa

ITycts mcxomuo ObL1 KOBEDP TommuHb d. [To yciroBuo, IpU HOCTIKEHUN TeMIIEpATyphl B IIOMEIIeHUH t; =
15°C, nénx o KOBpOM Hayall TasTh, a 3HAYUT B 9TOT MOMEHT ero TeMreparypa gocturia ty = 0°C. MoiiHocTs
MOTOKA TeIUIa Yepe3 KOBEP (TOMIuHBL d) MPOIOPIMOHATbHA PA3HOCTU TEMIIEPATYP Ha MOBEpXHOCTAX. IlycTh
K03 (QUIMEHT IIPOTIOPIIMOHATIBHOCTH PaBeH (&, TOITIa MOIITHOCTD ITOTOKA BBIpAXKaeTCsl Kak

ITocMOTPUM, KaK U3MEHUTCA PA3HOCTh TEMIIEPATYP MEXAY BEPXHEN U HIDKHEH MMOBEPXHOCTHIO KOBPA, €CIU
YBEJIUYHUTH €ro TOIIIMHY B K pas, a IOTOK OCTABUTH TAKUM jKe. MBICIIEHHO pas3esiM HOBBIN «TOJICTBIH» KOBEP
Ha k cioés. KaxapIit Takoil ciioit 6yaeT uMeTh TOMIUHY d 1 Ko3PuuueHT a. 3aMeTHM, UTO JIF000I CII0 KOBpa
MpOMycKaeT PUKCUPOBAHHBIN MOTOK TeIia P, mHaue TeMIepaTypa Obl MEHSJIACh M PABHOBECHS ObI He GBLIO.

Taxum 06pa3oM, YTOOBI MOIITHOCTE OCTANACh QUKCUPOBAHHOIM, KOKABIH 13 k CII0EB TOJDKEH IIPOILYCKATh IIOTOK
P, a 3HaUNT pasHOCTH TeMIIepaTyp Ha ero rpaHHIlaX MOoJDKHA ObITh At; = 15°C. YuursiBasg, YTo B HOBOM KOBpe
TaKHUX CI0EB k, pa3HOCTH TeMITEpATyp IIOBEPXHOCTEN KOBpa OymeT paBHa

At, = kAt,. (21)

MunnManpHas TOJIIWHA KOBpa OyIeT IIPH YCIOBHU, YTO PA3HOCTh TeMIIEpaTyp MEXAY IpaHUIlaMHU MUHU-
MasbHa. Tak Kak B IOMeIeHNH TeMIlepaTypa SOoJDKHA ObITh t, = 20°C, a y jpjia TeMIiepaTypa MOKeT ObITh He
6oupiite, ueM t, = 0°C, To MuruManbHas At, = t, — t;.

Tenepb MOXHO HAMTH, BO CKOJIBKO pa3 TOJIIE OOJIKEH OBITH KOBEp:

_At,  20°C 4 2
T At;  15°C 3 (22)

3aMeTnM, YTO MOIYUUIOCH HELEJI0e YHCI0. ITY MPoOIeMy MOKHO PEIIHUTH TaK: PA3HENTUTh UCXOTHBIN KOBED
Ha 3 CI1osl, Ha KQKIOM U3 KOTOPBIN TeMrmepartypa Oymer mamath Ha 5°C, a IOTOM MBICIIEHHO TIOJIOXUTE 4 cios
tomuHse! d /3.

OTBeT: HY)XHO YBeJIMYHUTH TONIIHUHY KoBpa B 4/3 pas.

+ 2 6anna — OmpeneneHa MaKCHMalIbHAs PA3HOCTh TEMIIEPATYpP, KOTOPYIO MOKET BBIIEPXKaTh KOBED.

+ 4 6amna — YkasaHO, YTO, eCJIM KOBED CTAaHeT ToJIle B kK pas, oH Oy[eT HOIIyCKaTh PasHOCTb TeMIIEpaTyp
k - At,. lnu cpasy oTHOIIIEHUe.

« 2 6amna — Orser.



3amaua 6. O, KamuTaH, MO KalTMTaH

[lepBBIM meJIOM Hafo BOCCTAHOBUTH OCH Ha rpaduke 3aBucuMocTu pacxona (@) or BpeMenu (t). B kaxmbIit
MOMEHT pacXoj] TOILUIMBA M3BECTEH, 3HAUUT JIo0as IIpsMas IapajieabHas ocu () He MOXeT IepeceKaTb rpaduk
6oitee omHOTO pasa. [leficTBUTEIBHO, eciiu ObI 9TO GBLIO He TaK, TO IJIsI HEKOTOPOTO BpeMeHHU ¢ HeBO3MO)KHO OBLIO
OBI OIIpeesIUTh 3HAUEHNE PacXofa. AHAJIOTHYHO MOKHO 3aMeTHUTh, UTO pas IIPU ABIDKEHUH PacXof He yObIBalL,
srobas ImpsaMas, mapajuieJIbHas OCH BpeMeHH TOoXKe IepecekaeT rpaduk saBucumoctu @ (t) He Goiree ueM B OTHOM
TOUKe.

Teneps mmompo6yeM pacIOIOXUTh OCH TaK, YTOObI OHH YAOBJIETBOPSUIM CHOPMYIHPOBAHHBIM YCIOBHUSIM. B
YCIIOBUH CKa3aHO, YTO TPad UK COCTOUT U3 UeTBEPTEI OKPYKHOCTH, IIO3TOMY TAKOTO MOYKHO HOCTHUYD eAHUHCTBEH-
HBIM 00pa3om.

Q4

Puc. 6: BoccraHoBeHue HampaBiIeHHUs ocelt

Ecsin xoTs1 6bI HEMHOTO IIOBEPHYTH OCH IIPOTHB YaCOBOI CTPENIKH, TO OCh BpeMEHH caMa II0 cefe Iepeceuér
rpaduK BTOpOI pa3 (KpacHBIE OCH Ha PHUCYHKe 6). Ectu jke ITOBEpHYTH 10 YaCOBOM CTPEJIKE — PACXOM B TOUKAX
rpaduKa, TIe KOHUAeTCs TePBast, TPEThS WU IIATas YETBEPTH OKPY/KHOCTH OyeT He OrpemeséH (CHHUE OCH Ha
PHUCYHKE 6).

ITocne TOTO, KaK HalIpaBJI€HUA ocel BOCCTAHOBJIEHBI, OCTAJI0Ch TOJIBKO OITPEACIIUTD IIOJIOKEHUE HYJIA. Konmnue-
CTBO TOILIIMBA, KOTOpPOE OBLIO IIOTPAY€HO 3a HeKOTOprfI IIPOMEXYTOK BpEMEHU, MOKHO ITOCHUTATDh KakK ILIOIIadb
1o I‘paq)I/IKOM 3aBUCHMMOCTH pacxXxodga OT BpEMEHMU. Y0681 3TO CaeJIaTb HApUCYEM OCH B «IIPUBBIYHOM» BHIE

(puc. 7)

Q4

t
Puc. 7: I'paduk 3aBUCHMOCTH pacxofa TOILINBA OT BpeMeHU
ITyckail II0IaAb KaKJOT0 KyCOUKa U3 ABYX UeTBEPTHHOK OKPY>KHOCTH paBHa S (IIITPUXOBAaHHbIE YUACTKU Ha
pHCYHKe 7), TOTHa IUIOIIaab «KBagpaToB» (He MITPHXOBaHHBIE YUACTKH Ha pUCyHKe 7) paBHa 25 (U3 OBYX IITPH-

XOBaHHBIX MOKHO cOOpaTh «KBagpaT»). OCTaIOCh TPU y4YaCTKa, KOTOPBIE XapaKTepPUSYIOT IIOJIOKeHNe TpadrKa
OTHOCHTeJIbHO HyJIs. Ilyckail mrommanp K&KI0ro U3 HUX paBHAETCS X, TOIa OO pacxol paBeH

Qoom. =3-S+3-25+3-X =95 + 3X. (23)

B yciroBuu CKasaHO, UTO 3a IIEPBYIO TPETh BpeMEHU Obla COMKKeHa IIecTas JacThb U3pacX0JOBAaHHOTO TOILIHBA,



II03TOMY

S+X _ 1 0
954+3X 6 (24)
OTKyZa HeCJIOKHO HalTH X:
X =S. (25)
Toraa 3a IOCIETHIO TPETh BpeMeHH ObLIO IOTPaueHo
5§+ X 6S 1
(26)

9S +3X 128 2’
TO €CTh IIOJIOBHHA BCETO M3PACXOIOBAHHOTO TOILIHUBA.

OtBerT: 3a IIOCJIEAHIOI0 TPETh BPEMEHU ObLIa COM>KeHa ITOJIOBIHA TOILINBA.

+ 1 6amn — [lepedopMyTHpOBKa YCIOBHSI MOHOTOHHOCTH rpaduka (1160 0MHO3HAUHOTO OIIpeeIeHUs pac-
X0/1a B 3aBUCUMOCTH OT BpeMeHH) B TO, UTO IIpsIMble ITapajuleIbHbIe OCSIM He JOJDKHBI IIepeceKaTh ero 60JIb-
1IIe, UeM B OTHOIL TOUKe.

+ 3 6anna — [IpaBUIBPHO BOCCTAHOBJIEHO HaIlpaBJIeHUE OCEH.

2 6ayma — Vgest o TOM, YTO HOJIb IO OCH () HaXOOUTCS He B Hayaje KPUBOIL.

2 6amna — OTBer



3amaua 7. Kypcop

CKOpOCTb 1 II€epeMEIEeHNA CBA3aHbl MEXAY CO6OI>'I KaK
S=v-t, (27)

II03TOMY Jaiblite 6yqeM paccy’KIaTh B TEpMUHAX CKOpocTell. CKOPOCTh, KOTOPYIO COOBIIfaeT KypCcopy Tauran, Ha-
IIpaBJeHa TOPU30HTAIBHO BIIPaBO U paBHA V,. CKOPOCTH Kypcopa IO JeiCTBMEM MBIIIH U Taullafa HallpaBieHa
K UKOHKe b 1 paBHa v, ,.

Yro6bl OHSTH, KAK CKIAIBIBAIOTCS CKOPOCTH KYPCOpa OT MBIIIU M TauIlafia, PACCMOTPUM €r0 IepeMelleHue
3a HEKOTOPBII IIPOMEXYTOK BpeMeHH, Harpumep 2 ¢ (cM. puc. 8). C 0{HOI CTOPOHBI, KYpPCOp II€peMEeCTHIICS Ha
17 k1. mo HampaBiIeHHIo K nKOHKe B B Touky B’ (Ha 15 ki1. mo ropusonTtanu u Ha 8 ki1. 1o Beprukaiu). C gpyroi
CTOPOHBI, 3TO TIepPeMEIIleHNE MOYKHO Pa3JI0KUTh Ha OT/IeJIbHbIE UACTHU: TIEpEMeEIleHIe OT MBIIIYU U TTepeMelleHIe
oT Taunajna. [lepemerrienre ot Taumama cocrasisgeT 21 KJI. IO TOPM3OHTANHM B TOUKY A. 3HAUUT 3a 2 C MBIIIb
MOJDKHA TTEPEMECTUTH Kypcop U3 Touku A B Touky B’. Torma cKopocTh, KOTOPYIO COOBIIAET KypPCOPY MBIIIb, PABHA
v, (cM. puc. 8)

Temepb OTIOKHUM 3Ty CKOPOCTh OT HayaJIbHOTO IIOJIOKEHHsA Kypcopa M YBUIMM, YTO IIOf AEMCTBHEM TOJb-
KO MBIIIIY Kypcop OBl HOIIEN 10 MKOHKM B. BumHO, UTO HKOHKA OKasalach POBHO IIOCepefHHe ITepeMelleHNs,
KOTOpOE BBI3BAHO PA0OTOM MBIIIH, ITO3TOMY [JIS TOTO, YTOOBI €€ OCTUYb IOTpebyeTcs IIOTOBHMHA BPeMEHH, B
TepMHHaX KOTOPOTO MBI pHCOBATH BeKTOpa. TakuM 06pasoM Kypcop OKa)keTcs Ha HKOHKe B uepes 1 c.
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Puc. 8: Iloctpoenus

OTBeT: Kypcop MOMOET Mo MKOHKHU B (cm. puc. 8) 3a 1 c.

+ 4 6anna — HarineHo HampaBieHUe CKOPOCTH MBIIIIH.
+ 2 6anna — BepHoe ompeneseHNe NKOHKY, B KOTOPYIO IIPUBEJIO OBI HCIIONb30BAHNE TOJIHKO MBIIIIH.

« 2 6anna — HaiimeHo BpeMs, KoTopoe roTpefyercs, uTo0bI JOMTH 0 UKOHKH B.



