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Nel (35 6ansoB) PoboT ABMIKETCS 110 POBHOM FOPU30HTATBHON MOBEPXHOCTH IO
JUHUH (CM. mpaexmopuro).

D E

A B C

Tpaexmopus

Tpaextopust nmpeacTaisier codboi somanyto JuHU0 ABDEBC, cOCTaBIEHHYIO U3
OTPE3KOB TPEX PABHBIX PABHOCTOPOHHUX TPeYroabHUKOB ABD, BDE n BCE, Ttouka B
Je)UT Ha oTpeske AC.

Po6oT ocHaiéH 1ByMs OTAEIBHO YIPABISIEMBIMU KOJIECAMU, PACCTOSTHUE MEKITY
IEHTpaMH KOJEC cocTaBisieT 15 cMm, paauyc Kojieca pobGoTa paBeH 5 cM. UToObI
poexaTh MPSMOIUHEUHBIN yuacToK AC Kaxa0e u3 Koj€c poOoTa JTOJKHO COBEPIIUTH
20 moJHBIX 000POTOB.

Bce noBopoThl poOOT T0TKEH COBEPILIATH HA MECTE, Bpalas Kojaéca ¢ OAMHAKOBOM
CKOPOCTBIO B IPOTUBOIMOJIOKHBIX HampaBlieHusx. PoOOT He Moxer exaTh Hazand. [lpu
pacuerax npuMuUTe T =~ 3.

A) (15 6annoB) Onpenenute MyTh, KOTOPBIM JOJDKEH MpoexaTh poOOT, €CIIH 110
3aJJaHUIO BCIO TPACKTOPHUIO HYXKHO Mpoexath 3 pa3a. OTBET nainte B METpax.

b) (20 0amnoB) Ompenenure, 4eMy PaBeH MUHHUMAJIbHBIA CYMMapHBIA YTroOJ
MoBOpoTa poboTa, ecid poOOT Mpoexall TPACKTOPUIO MOJHOCTHIO oauH pa3. I[lox
CyMMapHBIM YIJIOM IIOBOPOTA TIOHUMAETCSI CYMMa BEJIMYMH YTJIOB TIOBOPOTOB, IPU 3TOM
HaIpaBJICHUE TOBOPOTOB poOOTa HE yuuThiBaeTcs. OTBET JaiTe B rpaaycax.

OTtBeTBI M pelIcHnuA

A) CTopoHa MHOTOYTOJIbHUKA paBHa!
AC =2Xmtx5x%x20~=3x%x200=600(cm)

600cM = 6 M
Torna cropona TpeyrojibHUKa OyAET paBHA:
6:2=3(m)

[TepumeTp MHOTOYTOJIBHAKA PABEH:

P =3x%x5=15(m)
JInvHa Tpaccel paBHa:

L =15x%3 =45(m)
OtBer: 45 M
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Kpurepuii bambl
1 | BepHo nmocunTaHna qiuHa myTH 3a 1 000poT Koseca 5
2 | BepHo mocuuTaH KOJIMYECTBO OOOPOTOB, HEOOXOAUMOE ISl 5
MPEOIO0JICHHUSI BCErO MYTH
3 | Jla" BepHBIN OTBET 5
UTOTI'O 15

b) UtoOsl HauepTuTh AaHHYIO (GUTYpPY 3a OJUH NIPOE3i, CTAapTOBATh HYXHO B
BepimnHax A unu C. Torga poGoT 3akoHYHT CBOE ABMkKeHUE B Toukax C umu A.
Bapmuanr 1.
Tpaekropus ABEDBC
[TocunTaer cymy yrioB ITOBOPOTOB:
(180° - 120°) + (180° - 60°) + (180° - 60°) + (180° - 120°) =360°
Otsert: 360°
Bapuanr 2.
Tpaexropuss ABDEBC:
[TocunTaer cymy yrioB IOBOPOTOB:
(180° - 60°) + (180° - 60°) + (180° - 60°) + (180° - 60°) =480°
Otser: 480°

Kpurepuii bamsl
1 | Halimena rpangycHasi Mepa BCEX MOBOPOTOB 10
2 | HaiinenHas mepa yIriioB MUHUMAaJIbHA 10
UTOI'O 20
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Ne2 (20 6ansnoB) Ha poOOTOTEXHHYECKOM IIOJMTOHE CTOMUT TEJEKKAa Ha 4-X
kosiécax. Pagnyc xonéc Tenexxku paseH 5 cMm. Ha tenexke ykpernseHa OyThIIKa C BOJOM,
B HWKHEN 4aCTH KOTOPOM PACIONIOKEH KpaH. ECIM OTKpPBITh KpaH, TO U3 HErO 4epes
paBHbBIC MPOMEKYTKH BPEMEHHU HA MOJUTOH OyyT NajaTh Kariu.

Kats npuBszana k TeleXKe JIMHHYI0 TOHKYIO MPOYHYIO HEPACTSKUMYIO HUTD.
Ecnu notsHyTh 32 HUTH, TO TeNekKa noener. Jpyroi konen Hutu Kars npukpennia x
HUJIMHpUYECKOMY Oapabany.

VY Katu B Habope ecTh miecTepEéHKU TpEX TUMOB. Y Ooubmiol mecrtepHu — 40
3yObeB, y cpeaHelt — 24 3y0a, y ManeHnbkol — 8 3yOoneB. Paauyc 6apabana paBeH 15 mwm.

Katst cobpana cieayronryto nepefavy (cm. nepeoauvy, eud Ne I, u nepedauy, 6uo
MNe 2).

Hununopuueckuii
oapaban

L we

Ilepeoaua, éuo Ne 2

Karsg 3anyckaer mporpamMmmy, 1 0Cb MOTOpPa HAYMHAET BPaIaThCs CO CKOPOCTHIO 10
000poToB B MUHYTY. OZHOBPEMEHHO C 3alyCcKOM IporpaMmbl KaTsi oTKpbhIBaeT KpaH.
3a IB€ MUHYTHI U3 KpaHa nafgaroT 3 kammd. CuuraiTe, 4TO KAk JOCTUTAKO MOJUTOHA
MTHOBEHHO.
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Onpenenute, KaKoe pacCcTosiHUE OyAET MEXAY AByMs cOoceqHUMH Karsimu. [lpu
pacuérax npumuTte T ~ 3. CunrtaiiTe, 4YTO HUTh HaMaThIBaeTCA Ha OapabaH paBHOMEPHO
B 0J1UH cJio. OTBET 1aiiTe B CAHTUMETPAX.

OTtBeTBI M pelIcHnusA

[TockonpKy HHUTKA NPUKPEIJICHA K CaMOM TEIEkKKE, TO €€ MEepEeMELICHUE
OTIpeeNsIeTCS TOMBKO PanycoM OapabaHa U CKOPOCTHIO €TO BPAIICHHUS.
OnpenenuM JUIMHY OKPY>KHOCTU OapabaHa:
[=2XmXr==2X%Xx3X15MM =90 MM
90 MM =9 cm
Onpenenum ckopocTh 0apabana. 3a 0JJHy MUHYTY BeIOMasi OChb MEPBOM CTyNEHU
caenaeT
10x8: 40 = 2 (06.)
3a 0IHY MUHYTY OCbh, Ha KOTOPO# 3aKperuieH OapabaH, caenaet
2X24: 8=6(00.)
To ecTb, 01H 000pOT OapabaH caenaeT 3a
60: 6 = 10 (c)
OnpenenuM BpeMEHHON TPOMEKYTOK MEX Ty TaJCHUEM Karlelb:
2x60-+3=40(c)
3HAUNT, 32 BpeMs MEK/y MMaJICHUEM Kalelb, TeJIEKKa yCTIeeT MPOeXaTh:
40:10 X 9 = 36 (cm)
OTBeT: paccTOsTHUE MEXKY COCETHUMU KaIUIAMU PaBHO 36 cM.

Kpurepuii banbl
1 | BepHo nocuuTtana najnvHa myTy 3a 1 000poT KoJieca 5
BepHo nocuuTaHa yimHa OKpyKHOCTH OapabaHa 5
3 | Jla" BepHBIN OTBET 10
NTOI'O 20
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Ne3 (20 6amoB) PoOoT ocHamEH ABYMs OTIEIBHO YMNPABISIEMBIMU KOJIECAMU,

paguyc Kaxxaoro u3 kojéc podora paBeH 6 cMm. PaccTrosHre MeXIy LEHTpaMH KOJEC
pob6oTa paBHO 18 cM.

JIeBbIM KOJIECOM YNpABISAET MOTOP A, HMpaBbIM KOJIECOM YIIpaBisieT MOTOp B.

Konéca nanpsimyro mojacoeuHEHBI K MOTOpaM (CM. cxem)y poboma).

HANPABAEHWE
BNEepeA

4

A B

Cxema pobota

PoGoT noBepuysics Ha mecte. M3BecTHO, 4TO 0OCh MOTOpa A moBepHyach Ha 180°

10 YaCOBOM CTpEJNKE, a 0Chb MOTOpa B nmoBepHynach Ha 180° MpOTUB 4aCOBOM CTPEIIKHU.

Onpenenute, rpayCHYIO Mepy yTila, Ha KOTOPbI MOBEpHYJIcs poOOT. OTBET naite

B Ipajiycax, Npu HEOOXOJUMOCTH OKPYTJIUB OTBET 10 Henbix. Omnpenenure, B KaKkom
HaIpaBJICHUU — HAPABO WM HAJIEBO — MOBOPAYUBAI POOOT.

OTBeThI U pelIeHus
Ne3
ITocuntaem nnuHy 00072 KoJeca:
2XmTX6=12m

OnpenenuM, Kakoe pacCTOsTHUE MPOEXayio KaXa0e U3 KoJaec podoTa:

12m x 180°: 360° = 6m
OnpenenuM, Ha KaKOW yTroJl MOBEPHYJICS POOOT:

6m X 360°: 18T = 120°
Pa3 MmoTOp 4 moBepHyJICs M0 4aCOBOU CTPENKE, TO OH Bpallaid KOJecO Ha3a/l.
Pa3 MmoTop B noBepHYyJICS MPOTUB YaCOBOM CTPEIKH, TO OH Bpalllajl KOJIECO BOEPE.
[Tonyuaercs, neBoe Kojieco poOOTa BpallaeTcs Hazajl, a mpaBo Brepén. Toraa

poOOT MOBEPHETCS CIpaBa HAJICRBO.

OTtBeT: poOOT moBepHETCA HaNeBo Ha 120°.

Kpurepuii bamsl
1 | BepHo nocunrtana nnvHa mytu 3a 1 000poT KoJeca 5
2 | BepHo nocunTaHa JJIMHA OKPY>KHOCTHU BpallleHHs1 po0oTa 5
3 | JlaH BepHbIY OTBET HA KAKOM yroJl MOBEpHYJICS poOOT 5
4 | JlaH OTBET B KaKOM HalpaBJICHUH MMOBEPHYJICS POOOT 5
NTOI'O 20
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Ne4 (25 6amnoB) PoboT-uepTéxHUK HAaHOCUT M300paxeHnue kBaapara ABCD na
O0anunep. Jlama, HaOm0MaeT 3a ABUKEHUEM PoOOTa U 3aMOJIHSIET TaOJIUILY.

No Yro nenaer JIuneitnas Bpems npoeszna Jnuna
y4yacTka poboT CKOPOCTb () ydacTka (CM)
pob6oTa (cMm/c)
1 Ener no orpesky 10 300
AB
2 [ToBopaunBaercs 10 0
B BEpUIMHE B
3 Ener no orpesky 15
BC
4 10 0
5 Ener no orpesky 10
CK
6 Ener no orpesky
KD
7 [ToBopaunBaercs 0
B BepuimHe D
8 Ener no orpesky 15
DA

YacTp nanHbIx Jlaiia He ycrena 3aHECTH B TaOIUILy.

N3BecTHO, 4TO HA MOBOPOT B KAX0M U3 TPEX BEpIIMHA pOOOT MOTPATHI OAHO U TO
xe Bpems. Ha kax oM U3 oTpe3KoB MyTH CKOPOCTh poOoTa nocrtosHHa. K — cepennna
CD. Tlocne moacyeTa cpeIHel MyTeBOM CKOPOCTH poOOTa MO BCEMY MYTH OKa3aiaoCh,
YTO OHa paBHa 12 cMm/c.

Onpenenute, ¢ Kakoil CKOPOCTHIO €xall poOoT Ha ydacTke KD.

OTtBeTBI M pelIcHnuA

Ne4 3anonHuM nponycku B TaOIUIIE:

No Yto nenaet Jlunelinasa ckopocth | Bpems npoesna Jnvna
y4acTKa poboT poboTa (cMm/c) () yJacTka (CM)
1 Ener no otpesky 30 10 300

AB
2 [ToBopaunBaercs 0 10 0
B BEpUIMHE B
3 Ener no orpesky 20 15 300
BC
4 [ToBopaunBaercs 0 10 0
B BepmnuHe C
5 Ener no orpesky 15 10 150
CK
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6 Ener no orpesky 150
KD
7 [ToBopaunBaercs 0 10 0
B BepuimHe D
8 Ener no orpesky 20 15 300
DA

CocrtaBuM ypaBHEHUE, 3Hasl, YTO CPEAHSSA CKOPOCTh HA BCEM MYyTH paBHa 12 cMm/c,
0003Ha4YMB BpeMms mmpoe3za o orpe3ky KD 3a x:
300+ 300+ 300+300=12%x(10+10+15+10+ 10+ 10+ 15+ x)
1200 =12 x (80 + x)
100 =80 + x
x = 20(c)
Torna ckopocTs pobota Ha oTpe3ke KD pana:
150 : 20 =7,5 (cMm/c)
OtBer: 7,5 cM/c

Kpurepuii bamsl
1 | BepHo 3anonHeHa Tabiuna 15
2 | BepHo 3anucaHO ypaBHEHUE 10
3 | Jla" BepHBIN OTBET 10
NTOI'O 35
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Nel (20 6as1oB) YennoBek €30UT Ha OAHOKOJIECHOM Beocuiieie no kpyry. Ilpu
TOM TOYKa KOHTaKTa Kojieca ¢ onopod K mnepeMemaercss BIOJIb OKPYXKHOCTH
pamuyca R = 2 M ¢ HOCTOSIHHON JUHEWHOW CKopocThio V' = 2 m/c. Bo Bpems
JIBUKEHUSI BEJIOCUIEANCT HAKIOHEH TOYHO B CTOPOHY LieHTpa Kpyra. IIpu stom
orpe3ok KC = 50 cMm, coegunsromui Touky K ¢ meHtpom Macc C 4eloBeka,
o0pasyeT ¢ rOpU30HTaIbHOMN MJIOCKOCThIO OCTOSIHHBIN yrona o = 60°.

Haittu ckopocTs, ¢ KOTOpOU nepemermaercst HeHTp macc C 4eaoBeKa.

OTBeT U pelieHue:

Bpems 1', B TedeHHE KOTOPOTO BEJIOCHIIEANCT COBEPIIAET OMH ITOJIHBINA 000POT I10

Kpyry, paBHO
B 21R
o

Pannyc r OKpy>KHOCTH, BIOJIb KOTOPOM ABMXKETCA HEHTp Macc C BEJIIOCUIIEINCTA,

T

paBcH

r=R-I[cosa.

JInuHa 3TOM OKPY>KHOCTHU paBHA
2nr =2n(R—1-cosa).

Ilearp macc C coBepiaer 060pOT MO KPYry B T€YEHHE TOTO K€ BpeMeHu 1,

HIO3TOMY CKOPOCTh V JBHKeHMs IeHTpa Mmacc C paBHa

2n(R—-1-cosa) V2n(R—l-cosoc) /
Y= = =V|1-—-cosa
T 21R R

0,5 1
v=2x|[1- - X cos(60°) | =2 X (1 _§) =1,75(M/c)

OtBet: v = 1,75 M/c.
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Ne2 (30 6as10B) PoOOT JIOBUT 1IapUK, BHIIECTAIOIINI UX TOUKH, PACTION0KEHHOMN HA
paccTosiHUM S = 2 M Ha TOM e BBICOTE, YTO U OCHOBaHUE poOoTa. [1lapuk BruieTaeT
CO CKOPOCTBHIO 5 M/C moj yriom 60° OTHOCUTENHHO TOPU30HTA.

JloBymika aii 1mapuka npeacTtaBisieT coOol TpyOy, B KOTOPYIO MIAPUK 3aJETHUT
TOJBKO €CIIH BEPXHHUM KOHEL JIOBYIIKM OKAaXETCS HAa TPACKTOPUHU JBUKCHHS
[IapyKa, a HalpaBJIeHUE JBUKEHNS B TOUHOCTH COBIIAJIa€T C HAIIPABJIEHUEM TPYOBI.
B Kkakoif TOYKE OTHOCUTENBHO CBOErO0 OCHOBaHUS POOOT JOKEH IOMECTUTH
BEPXHIOIO TOYKY JIOBYIIKHM, €CIM HUMeEeTCs TpeOOoBaHUE, 4YTO OHA JIOJDKHA
pacronararscs noJ yriiom 45° k ropu3oHTy? B OTBETE yKa)KUTE KOOPAUHATHI TOUKH.
VcKopeHHMe CHJIBl  TSKecTH IpuHATH 10 M/C?, CONPOTHBIEHHEM BO3yXa
npeHeOpeyb.

p
OTBeT U pelieHue:
HauanbHasg ckopocTh mapuka
(Vx, Vy) = (Vcosp,Vsinf)
Tekymast CKOpocTh
v, =V, v, =V, —gt
Texymas koopauHara
gt’
x,=s=-Vt, y = Vyt_T
¥Yron kacaTeapHOU K TPACKTOPUU
V, —gt
Ortcro1a HaXOIUTCSL BpeMs BCTPEUHU
V.itga+ Vy
t=———
g
Jlanee KOOpAMHATHI, IPU 3aJaHHBIX 3HAYEHUSAX YTIIOB
1 3 1+ 1+ ? ?
LR S LT AN L LA S LY A
2 2 2 g 4 g 4g
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_, 1+\/§X25 0,29 ()
1= 2 (10~ Pe7M
- = 0,625
Y1 4% 10 (m)

OtBer x4 = 0,29 M,y; = 0,625 M
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Ne3 (30 6ama0B) KBagpokomrep maccoit m = V2 Kr JIETHT IO TOPH3OHTAIN C
MOCTOSTHHOM cKopocThio V' = 5 m/c. Ero kopmyc HakJIOHEH K TOPU30HTY, TaK 4TO
yroid MeXAYy IUIOCKOCThIO, B KOTOPOM pacHoJIOKEHbl BHUHTBI, COCTAaBISET C
TOPU30HTOM Yrod 6.

Ay
|
[}
ICD
I

mg FE
CymmMmapHas cuna taru Fr, pa3BuBaemas BHHTAMHM KBAaJPOKONTEPA, B KAXKIBIN
MOMEHT BpPEMEHHU HampaBjeHa NEPHEHIUKYJISIPHO IUIOCKOCTH BHUHTOB. Ha
KBaJPOKONTEP ACUCTBYET TAaKXKE CHJIA CONPOTUBICHUS Cpelbl F,, HampaBiICHHAs
IPOTHB BEKTOPA CKOPOCTH 1IeHTpa Macc M paBHasd ¢ V2 (rie ¢ = 0,2 KI/M — HEKOTOPBIi
KO3(pULIMEHT, KOTOPBINA MBI JJIsl HPOCTOTHI OyJIEM CUUTATh MOCTOSHHBIM).

Haiitu Tsiry, co31aBaeMy10 BUHTaMH KBaJPOKONITEPA ITPU TAKOM JIBHXKEHUU, & TAKKE

yron 8. YcKopeHHe CHIIbl TSKecTH IpuHaTh 10 M/c?,

OTBeT U pelieHue:
ChopoekThpyem Cujibl Ha TOPU30HTAIb U BEPTUKAJIb, YUYUTHIBAS, UYTO JBHKCHHUE
PAaBHOMEPHOE U BPAILICHUS HET:

0=-F, +F,sin@

0=-mg+F,cos@

OTtcrona:
F. = JCZV4 + ng2
VZ
0 = arctg ¢
mg
Ilocuntaem

2

1
Fp = (g) X 5% 4+ 2 X 100 = V25 + 200 = 15(H)

0,2 %2

5 V2 .
0 = arctg(m) = arctg(T) ~ 19,47

OtBet: Fr = 15H, 6 = 19,47°
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Ne4 (25 6ansoB) Po6oT ABMIKETCS IO POBHOM TOPU30HTAIBLHON MOBEPXHOCTH
10 JINHUHU (CM. mpaekmopuio).

D

B C

J

Tpaexmopus

Tpaextopuss mnpexacraiasier cobOoit wmHoroyronbuuk ABCDEFGHIJKL,
COCTaBJIEHHBI M3 OTPE3KOB JABYX PAaBHOCTOPOHHUX TPEeYroiabHWKOB ABL n FHG,
nByx kBajaparoB BCKL v EFHI v npaBwibHOTO mectuyroibHuka CDELJK.

PoGoT ocHaméH nByMsI OTIEIBHO YIPABISIEMBIMU KOJECAMU, PACCTOSHUE
MEXKJy LIEHTpaMu KOJEC cocTaBisieT 15 cM, paamyc kojeca poOOTa paBeH 5 CM.
YtoObI mpoexaTh NPSAMOJUHEUHBIN y4acTOK AB KaxJa0e U3 KoJaéc podoTa JOIKHO
coBepiuTh 10 MOTHBIX 0OOPOTOB.

Bce moBopoThl poOOT AOMKEH COBEpIIATH HAa MECTE, Bpaias Kojéca ¢
OJIMHAKOBOW CKOPOCTHIO B MPOTUBOIOJIOKHBIX HalpaBlieHUsX. POOOT HEe MOXxeT
exatp Ha3an. [Ipu pacuerax nmpumure T =~ 3.

A) (10 6angoB) OnpenenuTe MyTh, KOTOPBIN JOJDKEH MpoexaTh poOOT, eCciau
10 3aJIAaHUIO BCIO TPACKTOPUIO HY>KHO MpoexaTh 5 pa3. OTBET JalTe B METpaX.

b) (15 6anaoB) Onpenenure, yeMy paBeH MUHUMAJIbHBIA CYMMAapHBIA yTOJ
noBopotra poboTa, eciiu poOOT mpoexan mo MHoroyroinbHuky ABCDEFGHIJKL
MOJIHOCTHI0 OAuH pa3. [lox cymMmapHBIM yTJIOM MOBOPOTA MOHUMAETCS CyMMa
BEJIMYMH YTJIOB MOBOPOTOB, MPHU 3TOM HAIpaBJIEHHUE YTJIOB MOBOPOTOB PoOOTa HE
yuuTbiBaeTca. OTBET IalTe B rpajaycax.

OTBeT U pelieHue:
A) CTopoHa MHOTOYTOJIbHUKA pPaBHA:

AB=2Xxmx5Xx10=3x%x100 =300 (cm)
300cm = 3 M
[lepumeTp MHOTOYTOJIBLHUKA PABEH:
P =3%x12=36(m)
JIlniHa Tpaccel paBHa:

L =36x5=180(m)
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OtBeT: 180 M

b) UtoObl cymmapHbIii yroia moBOpoTa ObLI MUHUMAJIEH, HYXHO CTapTOBaTh W3
BEPIIUHBI yIJIa, TpaaycHas Mepa KOTOporo HauMeHsblnas. COOTBETCTBEHHO, HYKHO
cTapToBaTh U3 BepinH A uin G.
[TocuuTaeM BeNMUKHY yIJia MPABUIBHOTO MIECTUYTOJbHUKA:

(6 —2) x180°

6

Ecau moBopoT mpoucXoauT B BEpIIMHE YIUIa, TpagycHasi Mepa KOTOPOro MEHbIIIE
180°, To BenmMuMHA yriia moBOpoTa OyneT paBHa pazHOCTU 180° U BETUUYUHBI yria.

= 120°

Ecnau moBOpoT mpoUCXOIUT B BEpIIMHE yTiia, rpagycHasi Mepa KOTOpPOro OoJibliie
180°, To BenmMuKHA yIyia MOBOpPOTa OyI€T paBHA pa3HOCTU BeJIMUUHBI yriia u 180°.

CyMMapHsbIif yroJi moBOpoTa po00Ta MOKHO BBIUUCIUTH CJIEAYIOMINM 00pa3oM:
30°+30°+60°+30°+30°+120°+30°+30°+60°+30°+30°=480°

OTtBerT: 480°



