Oanmimaaa mkoAbHUKOB «[1lar B Gyayree»
3aKAIOYHTEABHBIN 9TAIl

Bapmant: 5 Kaacc: 9

3apaua 1 (5 basi0s). ABe MaTepraAbHBIC TOYKI HAXOAATCA B IIOKOE HA paccTOAHUN L APyT OT ApyTa.
OHHI HAYUHAIOT OAHOBPEMEHHO PaBHOYCKOPEHO ABHIATHCH B OAHY CTOPOHY BAOAB AUHUH, UX
COCAHHSATOMIEH. Y CKOPEHNE TOYKH, HAXOAAIIEHCA IT03aAH, PaBHO 4. Kakoe MakcuMaAbHOE

YCKOPCHHEC AOAYKHA IMCTD II€pBas TOYIKA, YTOOBI €€ MOTAQ AOTHAThb BTOpas 3a BpeMms, HE

IIPEBBIITIAFOIIEE TP

Permenue:
HOMCCTI/IM HAa4YaA0O OTCUYCTA B HCpBOHﬁLIﬁAbHOC IIOAOKEHUC HCpBOfI TOYKMU. TOFAQ_ HaYaAbHAA

KOOpAI/IHaTa BTOpOfI TOYKH 6YA€T paBHa — L. yCKOpCHI/IC HCpBOfI TOYKH MOKET OBITH BEIYUCAEHO U3

yCAOBHSA
at? a,t?
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a1 =a-— ‘[_2 .
OtBer: a4 = a —i—];.
Kpurepun orfeHuBaHHA pEIIICHAA:

Bruioanenue Bbaaa
V4YacTHHK He IPUCTYHAA K 3aAAHHIO HAU BBIIIOAHHA €O C CAMOTO 0
HaYaA2 HEBEPHO
Beimoanen uepreix, BoIOpaHa crcTeMa OTCYETa 1

[TpaBuABHO 3aIICaHO YCAOBHE BCTPEYH YACTHUII
[ToAy4en pesyAbTat, HO €CTh OIITHOKH B IIPEOOPA3OBAHHUAX IIPU 1
ITOAYIEHUN KOHEIHOH (DOPMYABI
3aAaHme BBIITIOAHEHO IIOAHOCTBIO, IIOAYYEH PE3YABTAT B OOINIEM BUAE 1
Bcero 6aasos

3apaua 2 (5 basa0s). Ha Kpbliike MaAGHBKOTO YEPHOIO AINMMYKA HAXOAATCA TpH KAeMMmbl A, B, C, a
BHYTPH - CXeMa, coOpaHHas u3 Tpex pesuctopos comporuBacHreM 20 Om, 30 Om u 50 Om.
ConporuBaenue mexay kKaemmamu A 1 B paBro Rp = 16 Om, mexay kaemmamu A u C Ric =25 Om.
Yemy pasuo conporuBAaeHHE MEKAY kKaemMmamu B u C? Hapucyiire cxeMy coeAMHEHHUS PEe3NCTOPOB B
YEPHOM SAITIHKE.

Pemenue:

BosmoxkuO 24 pasHBIX CXEM C IIOAKAIOYCHHBIMH 3 PE3HCTOPAMH U BCEMH 3aACHCTBOBAHHBIMI
KAGMMAMH: 110 6 BAPHAHTOB «3BE3ABDY, KTPEYTOABHHKA», C ABYMA IIAPAAACABHO COCAMHCHHBIME U C
ABYMS ITOCAEAOBATEABHO COEAMHEHHBIMU pe3ucTopamu. OUeBHAHO, YTO IEpeOUPATh BCE BAPUAHTHI
me mHyxHO. Cy3um kpyr momcka. 16 OM MOMKHO HOAYYIHTH, COCAHHSAA IAPAAACABHO OAUH U3
PE3UCTOPOB € APYTHM HAH C ABYMf ITOCACAOBATEABHO COCAMHEHHBIMU APyruMu. V3 HEOOABIIIOrO
YHCAQ BAPHAHTOB ocTtaercd, 9To 16 OM moAygaerTcs Impu mapaAA€ABHOM cOeAnHeHHH pesucrtopa 20



Om C ABYMS ApyTI/IMI/I, COCAMMHCHHBIMA IIOCACAOBATEABHO. HOAy‘IaCTCH COCAMHCHUEC

«TPEYTOABHHKOMY.
25 OM MOMKHO IIOAYYNTB, COeAuHAA ABe BeTBU 110 50 OM mapasaeapHO. Takum oOpasom, cxema

COCANMHCHUA BBITAAAUT TaK, 4 COHpOTI/IBACHI/IC

_30(20450)
BC ™ 304(20+50) 210m
OrtBer.
_30(20450)
Rpe = 30+(20+50) 210m

CoeAnHeHEE TPEYTOABHHUKOM.

Broimoanenune Baaa
V4YacTHHK He IPUCTYHAA K 3aAAHHIO HAU BBIIIOAHHA €O C CAMOTO 0
HAYaAQ HEBEPHO

[TpoBeAeHBI PACCYKACHHA O TOM, KAaK MOKHO TOAYIHTH 16 OM 1
ITpoBeAeHE! pacCyKACHHUA O TOM, KaK MOKHO TOAYIHTH 25 OM 1
IIpaBuABHO HapHCOBaHA SACKTPHYECKAA CXEMa 2
[TpaBuABHO OIIPEAEAEHO COITPOTUBAEHUE MEKAY kaeMmamu B u C 1
Bcero 6aasoB 5

3apaua 3 (8 banaos). ANOAOYHHK IEpPEHPABAACTCA UEpPE3 PEKY, ABHIAACh C MHHHUMAABHOI
OTHOCHTEABHO BOABI CKOPOCTBEO, ITOA YTAOM @ = 15° k TedeHUro, B CHCTEME OTCYETA, CBA3AHHOMN C
6eperom. Cropocts teuennst U = 1,2 M/c. Bes nmepenpasa sarmmaer T = 12 MUH. OnpeaeAurs

Pemrenue:
32IHI/IH_I€M u I/1306paSI/IM Ha BCKTOpHOfI AI/IanaMMC 34aKOH CAOXKCHUS CKOpOCTCfI AN ABIDKEHIA AOAKH,

B Ka4YE€CTBE HOABI/DKHOI‘/‘I CHCTEMBI OTCUYETA BbI6CpCM BOAY:

-

V= Uypy + U.

N

UOTH

&l

P

ITocKOABKY U U @ 33AQHBI, AASl TOTO YTOOBI OTHOCHTEABHAA CKOPOCTh OBIAA MUHUMAABHA, OHA AOAMKHA
OBITH ITIEPIICHAUKYAAPHA A0COAIOTHOH TPAEKTOPUU AOAKH (pHC. 2). Taxie U3 pHCYHKa BUAUM, YTO
V=ucosa.
[TyTe AOAKH OTHOCHTEABHO Oepera
L =vr.



C Apyroii cTopoHBI
H = Lsina.
Perras moAygeHHyIO crCcTEMY, HAXOAUM

ut
H = 7sin2a =216 m.

Orser: H = %sin 2 = 216 m.

Kpurtepuu oneHnBanus

Breimoanenue Baaa

3amucaH  3aKOH  CAOMKEHMA CKOpOCTCfI U HapHUCOBaHA 2

BCKTOpHaH AI/IaI‘paMMa.

VkazaHo u OOOCHOBAaHO HAIIPABACHHE MHHHUMAABHOM 2

OTHOCHTEABHON CKOPOCTH.

IToayaena  cmcTema  ypaBHEHHI,  AOCTATOYHAA — AAA 2

AAABHEHIIIETO PEIICHUA.

[ToAy4eH BepHELI OTBET B OOIIIEM BUAE. 1
[ToAydeH BepHBII YNCACHHBINH OTBET. 1
Bcero 6aaaos 8

3apaua 4 (8 basi0s). Bo Bpemsa nupkoBoro npeacraBaeHus monn Kapameabka Oeraer 1o Kparo apeHsl,
M3MEHSS CBOKO CKOPOCTB II0 KOMAHAE APECCHPOBINUKA. 2/3 Kpyra OHa OEKHT TaK, YTO €€ PAAHYC-
BEKTOP (PAANYC, IIPOBEACHHBIH U3 IICHTPA APEHEL B TOUKY, TAC B AAHHBII MOMCHT HAXOAUTCS ITOHH)
LIOBOPAYUBACTCS CO CKOPOCTBIO W1 = 19°/cC (rpaaycos 3a cexynay). 3atem 3/4 kpyra paAuyc-BeKTop
Kapameapkn mnoBopaumsaercs co ckopoctero W, = 35,3°/c. 3arem om cmosa 2/3 xpyra
[IOBOPAYUBACTCH CO CKOPOCTBIO (W1, 3aTEM CHOBAa 3/4 Kpyra cO CKOpPOCTBIO Wy U T. A. Cpeamss
AWHEHHAsA CKOPOCTH (IIyTh B CAMHUIy BPEMCHH) IIOHH 34 BPEMs OT HAY9aAad ABIDKCHHA AO IpoOera
TPEX ITOAHBIX KPYI'OB Ha BBICTYIIACHHHM B LUpKe paBHa 2,8 M/c. HalianTe paanyc UpPKOBOI apeHSL.
Permenmne:

ABa y9IacTka, IIPOOEraeMBIX C YTAOBOI CKOPOCTBIO Wy (JTOA IIOBOPOTA B CAHHHUITY BDEMEHH) COCTABAT
6/4=3/2 xpyra. Apa y4acrka, IpoOeraemMeIX CO CKOPOCTBIO Wq cocrassT 4/3 xpyra. Bmecre onu

COCTaBAT

4+3_17
3 +5 =% xpyra

CaeaoBaTeABHO, OcTaBIIyrOCs 1/6 Kpyra CIiopTcMeH IIPOOEKHT C YTAOBOH CKOPOCTBIO W1. B

CBOIO OYCPCAD

4 1 9 3

3 6 6 2

Taxkum 06pa3om, B uTore HOHU IPoOeKuT 3/2 KPyra ¢ yrAOBOM CKOPOCTBIO W1 1 3/2 Kpyra ¢
YTAOBOH CKOPOCTBIO Wp. TOrAa CpeAHAA yrAOBas CKOPOCTh CIIOPTCMEHA

o = 3¢
Cp_<.01_|_ﬁ’

(U_10)2



3 3
rae @y = 360°, @, = 3P0 P2 =S Po- [ToAcTaBasist 91 U 3 B IIOCACAHEE COOTHOIIICHUE U

IIPOBEASA HEOOXOAMMEIE IIPEOOPA3OBAHMISA, IIOAYIHM
21w,

Wey = ———.
P w, + wy

3Hafl CPEAHIOIO AMHEHHYIO CKOPOCTb, HAMACM PAAHYC aPEHEBI
3:2nR 2nRw, TRw,

T390 @, 180°
(‘)cp

Ve

[ToAcTaBHB CIOAQ HAMACHHOE 3HAYCHUC Wy, TIOAYIHM
Tw,w,R
Vop = 7=
P 90°(w, + wq)
Toraa HCKOMBIIT paAnyC paBeH
o
R 90°(w, + W1)Vep

W1 W5

YncAeHHBIN pacder

~90°(19 +35,3)2,8
~ 3,14-19-35,3

= 6,5 (M).

= 6,497 = 6,5 (M) .

90°(wo+w1)V,
OTBeT: R = —_—
Twq Wy

Kpurepun oneHUBaHNUA 3aA29H

Brmoanenne Baaa
OmpeaeAeHO, ITO C YTAOBOH CKOPOCTBIO Wy ITOHU IIPOOEKHUT 1
3/2 kpyra
OmpeaeAeHO, 9TO € YrAOBOH CKOPOCTBIO (W1 CIOPTCMEH 1
npobexut 3/2 kpyra
OmnpeaeaeHa  cpeAHAA  yTAOBag  CKOPOCTb  ABM/KCHHSA 2
CIOpPTCMEHA
3anmcana popmMyAa AAF CPEAHEH AUHEHHON CKOPOCTH 2
[ToAayden orBeT B 0OIIIEM BHAE (B KAKOM-AHUOO M3 BAPUAHTOB) 1
IToAyuen BepHO OKPYTAE€HHBIN YHUCACHHBII OTBET C YKA3aHUEM 1
€AMHUIIBI H3MEPEHU.

Bcero 6aasoB 8

3apaua 5 (712 basnos). Boaa B camosape, KITA xoroporo pasen 70%, marpeaacs 3a 150 c. I1pu atom
Ha HATPEBAHIE BOABI IIOTPEOOBAAOCH B 4 paza OOABIIIE SHEPIHH, Y€M Ha HATPEBAHIE CAMOBAPA, XOTH
HX HA9AABHBIC I KOHEYHBIE TEMIIEPATYPBl OAMHAKOBEL 32 KAKOE BPEMSA CaMOBap C BOAOH OCTBIHET
AO IIEPBOHAYAABHON TEMIIEPATYPBI?

Pemenne:
KITA camoBapan = QQmﬂ 100%

3aTp.
Quoncsn. — KOAMIECTBO TEIIAOTBI, ITOIIIEAITIee HA HarpeBaHUe BOABL Quoscsi. = Qo
Quarp. — KOAUYIECTBO TEITAOTHI, BHIAGACHHOE HAIPEBATEAEM CAMOBAPA.

Qaarp. = Quuarp. T Qirep.

Quarp. = Quoss T Qcavionapa



QHﬂFP» — KOATYCECTBO TCIIAOTHI, IIOIICAIIICC HA HanCBaHI/IC BOABI 11 caMOBapa.

QTEP — KOATYCCTBO TCIIAOTHI, paCCCFIHHOC B Opr}Ka}OHICC HpOCTpaHCTBO HpI/I HanCBaHI/II/I.

QTep = q'tl; TAC q — TCIIAOTA, OTAABaEMas B oxpymaromee HpOCTpaHCTBO B CAI/IHI/IHY BpCMCHI/I,
=150 c

Qeavosapa = 0,25 Quons- Toraa Quap. = 1,25 Quopure

Quoss: = 0,8 Quranp.

C Apyroii CTOpOHBI, IIPU OXAQKACHUN BOABI M CAMOBAPA BBIACAACTCA 32 BPeMS tz TeAOT Quarp,

QuarpA = q'tZ => q = QHarp. / t2

t
Toraa QTep = QHarp ) é
ty ty +¢t,
Q3an = QHaI‘p + QHarp ) t_ = QHarp t—
2 2
0,8 t
p= 28wt 00,
QHarp.(tl + tZ)
t
t, = —F  — 1050 c = 17,5 muH
0,8 —n

Orser: t, = 1050 ¢ = 17,5 munH

Beimosnenue Baaa
VYacTHUK He IPHUCTYIAA K 3aAAHUIO UAH BBIIIOAHHA €r0 C CAMOIO HadaAa He 0
BEPHO
3ammucana dpopmyaa aast KITA camosapa 1
armcana dopmyaa Qsarpaseras 2
3ammcana opMyAa TEIAOTHI, M3PACXOAOBAHHOH Ha HAIPEBAHHE BOABI U 2
camoBapa, Quarp
3anmcana popmyra Qreprenas 2
[Toayuena cBaA3b Quap B Queprenan 2
Haitiaena moaesHan terraora 1
Bepro noayuena nrorosas dpopmyaa 1
Bepro moAy4uen uncAeHHBIH OTBET 1

Bcero 12

3apaua 6 (72 basa0s). B TeIAOM30AMPOBAHHBIA COCYA HAAHT HEKOTOPBIT OOBEM BOABL. B BoAy
IIOTPY3UAHN 3aKPHITYIO IIPOOHPKY ¢ mmapukoMm AbAa mpu Temrepartype 0°C. Kak ToApko Aea pacrasa
IIPOOHPKY BBIHYAH, 2 BOAY OBICTPO IepemerraAn. [Ipm 9TOoM OKa3aAOCh, UTO TEMIIEPATYPA BOABI
normsuAach Ha 1°C. 3atem TaAyro BOAy U3 1poOupku A00aBHAU B cOcyA. Ilocae Toro kak B cocya
APy 32 APYrOM OpOCHAH eIre 5 TakuxX ke IIAPHKOB B HEM ycTaHOBHAACh Temireparypa 11°C.
OmnpeaeAnTh HAYAABHYIO TEMIIEPATYPY BOABL TEIIAOEMKOCTBIO COCYAQ B IIPOOUPKH IPEHEOPEUb.

Pemmenue:
VpaBHEHNE TEIIAOBOrO OAAAHCA AAS TATHHA AbAQ

Am, = cmg|At|.
AAs Bcero TemaooOMeHa:
m+ 1A+ ct)m, = cmy(ty, — t),
IA€ N = 5 — KOAMYECTBO IIAPHKOB IIOCAE IEepBOro. [10A€AMB BTOpOE ypaBHEHHE Ha IIEpBOE,
II0CAE€ HEOOXOAUMBIX IIPEOOPA3OBAHUIT ITOAYIAEM OTBET:



C
to=t+n+1)(1+ I) |At] = 17,84 = 18 (°C).

KPI/ITCPI/II/I OIICHUBAHUA 3aAAYH

BrimoAneune Baaa
3aIncaHo ypaBHEHNE TEIIAOBOIO DAAAHCA AAS TAAHUA ABAQ. 3
3aucaHO ypaBHEHUE TEIIAOBOIO 0OaAaHCA AAA  BCErO 3
TEITAOOOMEHA.

I IpeALIpUHATSI IIATH IO PEIIEHUIO IIOAVIEHHON CHCTEMBI. 2
[ToAyueH BEpHBIH OTBET B OOIIIEM BHAEC. 2
[ToAygen BepHBII YUCACHHBIN OTBET C YKA3aHHEM CAMHHITEI 2
H3MEPEHHUS.

Bcero 12




