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Nel (25 6amioB)

Ha po0OTOTEXHHYECKOM COPEBHOBAHUM Ha TMOJUTOHE, HAa KOTOPOM POOOTHI
COpPEBHYIOTCSI B TOM, Kakoil M3 poOOTOB OBICTpee MOCTUTHET (DMHMINA, HAaHECCHA
pa3MmeTKa (CM. cxema noaueoHa).

10

Cxema noaucona

Bo3moskHbIe 30HBI cTapTa 0003HaYeHbl Ha cxeme OykBamu A, B, C, D. 3ona punuia
obo3HaueHa OykBoi F. PoOOT MOXKeT mepeABUraThbCsl MO MOJUTOHY TOJBKO IO
pa3MeTKe U TOJIBKO B HANpaBJICHUSAX, YKa3aHHBIX Ha CXeMe cTpesikamu. Yucna Ha
CXEME YKa3bIBaIOT BpeMs B CEKYH/aX, KOTOpOe pOoOOT MOTpPaTUT Ha MPOE3] IO
JAHHOMY Vy4YacTKy. MEHSATh HampaBlIeHWE JIBWKEHUS MOXXHO TOJIBKO Ha
nepeKkpeEcTkax, 0003HAYECHHBIX KPyTaMH.

30Ha cTapTa ONpeneNsercs ¢ MOMOIIBIO kepeObeBKU. JKepeObeBKa MPOBOIUTCS
CJIEIYIOIIUM 00pa30M: Ha COBEPILEHHO OJIMHAKOBBIX KapTOUKaxX MUIIYT MO OYyKBe,
o003Havarolel KaxIylo U3 30H cTapTa. Bece ueTbipe KapTOUKH KJIaayT B MELIOK,
NEPEeMEIINBAIOT U CIydallHBIM 00pa3oM BBITACKMBAIOT M3 MeIlKa TPU W3 HHX,
BBITACKHBAs [10 OJTHOM KapTOYKe 32 OJMH pa3. Ta 30Ha, KapTOouka KOTOPOH OcTanach
B MEIIIKE, U €CTh 30HA CTapTa.

A) (10 6amno) Kakas u3 30H HanboJjee BBITOAHAS IS cTapTa?

b) (10 6amnoB) Kakoe HaumeHbIiee BpeMs B CEKyHAaX MoTpedyeTcss poOoTy Ha To,
4yTOOBI 10OpaThCs U3 3TOM 30HBI CTapTa A0 30HbI (PUHUIIA?

B) (5 6annoB) C kakoit BEpOSATHOCTHIO POOOT MPOEIET HAa TEKYIIEH MOMBITKE TPpaccy
MEHee ueM 3a 74 CeKyH/Ibl, eclid BCE OyAeT UITH COTJIACHO MPOTHO3Y, TOKa3aHHOMY
Ha CXEMe€ MOJUroHa?

ITpuBenuTe noapoOHOE peLICHUE 3a1a4H.
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Pemenue

Ha cxeme npencrasieH HanpaBiaeHHbIN rpad. Ham Hamo HallTH KpaTyaiinue myT
u3 BepmH A, B, C, D B Bepmmmny F. I'oBOpsi 0 «kparyaiiiiiem myTu», CieayeT
YUHUTBIBATH, YTO MOYKET CYLIECTBOBATH O0Jiee OJHOrO MyTH C KpaTdyaulen JIMHOU
(B Hamiem ciiy4ya€ — MUHUMAJIbHBIM BPEMEHEM JIBMDKEHUS), U YTO HAC YCTPOUT
T1000M U3 HUX.

bynem nepemematbes o cxeMe OT Kpa€B K LEHTPY, ToMeYasl KXy BEPIIMHY
YUCJIOM, KOTOPO€ yKa3blBA€T MUHHUMAJILHOE BpeMsl (KpaTyaillliee pacCTOSHHE) OT
TEKyIIeH BEepUIMHBI 10 TOUKHU cTaprta. [Ipoas TakuM oOpa3oM 1Mo BceM BEpIIMHAM
rpada ¥ MOMETHUB BCE BEPIIMHBI, MBI ITOJYYUM B Ka4eCTBE METKH JJI BEpPIIHHBI F
MUHUMAJILHOE BPEMsi, KOTOPOE HY>KHO, YTOOBI I00paThCs U3 CTapTOBOM BEPIIMHBI B
BepnHy F.

CpaBHUB MOJIyYEHHOE BpEMS JIJISI KaXKI0M U3 BO3MOKHBIX CTAPTOBBIX BEPILHH, MbI
OTIpEJICIINM, KaKas U3 HUX ABJIIeTCs Oojiee yaauHoM /Il cTapTa.

Ecnu po6oT cTaptyeT u3 30HbI A
10 21 33

Ecnu po6oT cTaptyeT u3 30HbI B:
11 12 g

Ecau poGot cTapTyet u3 30Hb1 C:
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Ecau po6oT cTaptyet u3 30HbI D:
A 10 ® 11 12

CraproBaB u3 30HbI A, pOOOT MOXKET IpoexaTh Tpaccy 3a 81 cekyHIy.
CrapToBaB u3 30HbI B, poO0T MOXxeT npoexaTh Tpaccy 3a 70 CeKyH/IbI.
CraproBas u3 30HbI C, poOOT MOXKET npoexaTh Tpaccy 3a 70 CeKyHI.
CraproBaB u3 30HbI D, poO0T MOXeET ImpoexaTh Tpaccy 3a 75 CEeKyHI.

Takum 00pa3om, Il cTapThl BbIrogHee BbIOpaTh 30HY B wau C. PoOoT Moxer
¢uHuIMpoBaTh 3a 70 CEKyH/IBI.

Ham nonxonar aBa BapuaHTa cTapTa U3 4eThIpéX. IlocKoIbKY OonMcaHHbIi criocod
PaBHOCHUJIEH TOMY, UTO MbI TAHEM HayraJ OAHY KapTOUKY, TO BEPOSTHOCTh TOTO, YTO

poOOT MpoeeT Tpaccy MeHee YeM 3a 74 ceKyH/Ibl OyJIeT paBHa:
3 2 1 1
—X=X=X2X100% =—-x2x100% = 509
4 3 2 o 4 o o

OtBer:

A) BbIro/IHEE CTApPTOBATh U3 30HBI B uau C;

b) Munumansnoe Bpems pasHo 70 c;

B) BepositHOoCTh paBHa 50%.
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Ne w/m | Kpurepuu | Bamumsl
ITyHKT A
1.1 | Bepno omnpenenensl 30Ha mnsa ctapta (3oHa B u C). B 10
pEIICHUH TPHUCYTCTBYET BEPHBIM IOACUYET BPEMCHH
poe3/ia pY CTapTe U3 BCEX 30H.
1.2 | Jlan oguH u3 ABYX BepHbIi oTBeT (30Ha B nu C). 5
1.3 | B ocTaipHBIX CiIydasx 0
ITynkt b
1.4 | BepHo ompeneneHO MUHUMAILHOE BpeMs Mpoe3ia podoTa 10
no tpacce (70 c). B peuieHHH NpUCYTCTBYET BEPHBIH
MOJICYET BPEMEHH IpOe3/ia MpU CTapTe U3 BCEX 30H (30HA
A 81 ¢, 30na B 64 ¢, 30na C 70 ¢, 3082 D 75 ¢)
1.5 | BepHo mocuuTaHo Bpemsi Mpoe3jia Mpu CTapTe HE MEHee 5
yeM u3 oaHoM 30HHI (30Ha A 81 ¢, 3oHa B 70 ¢, 3ona C 70
c, 302 D 75 ¢)
1.6 | Jlan Bepnsbiit otBeT (70 ¢). Pemenue oTcyTCTBYET 1
1.7 | B ocTaipHBIX CIIydasx 0
IIynkT B
1.8 | [dan Bepusiii otBeT (50%) B pemenHun mnpucyTCTBYyET 5
BEPHBII MOJICUET BEPOSTHOCTH.
1.9 | lan Bepusbiit otBeT (50%). Pemienue oTcyTCTBYET 1
1.10 | B octanbHbIX ciydasx 0
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Ne2 (25 6aioB)

Ha po6oToTeXHHYeCKOM MOJIMTOHE CTOUT TeJekka Ha 4-x konécax. Paguyc konéc
TEJIeKKHU paBeH 6 cM. Ha Tenexke ykperieHa OyTbUIKa C BOJIOW, B HUKHEH 4acTH
KOTOpO# pacrofio’keH KpaH. Eciam OTKpBITH KpaH, TO U3 HEro 4epe3 paBHBIC
IPOMEKYTKH BPEMEHHU Ha MOJIMTOH OyIyT NMajaTh KaIliu.

K Tenexxke mpuBs3aiu IJIMHHYIO TOHKYIO IMPOYHYI0 HEBECOMYIO HEPACTKUMYIO
HUTHb. Ecnu MOTSHYTh 3a HUTH, TO TeNekka mnoeneT. Jpyroil KoHel HHUTH
NPUKPEIUIEH K MUIHHAPUIecKoMy Oapabany.

Humuaapuueckuil 6apabaH COETUHEH C MOTOPOM dYepe3 UEThIPEXCTYNEeHUYATYIO
nepenady, KoTtopas COCTOMT W3 OJHOW CTYIIEHH PEMEHHOW Iepeladyd U TPEX
CTYINEHEW 3y0uaToil nepeaun (CM. KUHEMAmu4ecKas cxema,).

%300 | _1/224
— | X —X =
— 236
11T —X—X—
740 | . z36
— X—X——= I[ununopuseckuii 6apadan
z64 4] [
— —=— " x =
260

2180 |||

Kunemamuuecxas cxema
3anyckaroT mOporpamMmy, KOTOpas oOeclieuMBaeT BpallleHuEe OCH MOTopa ¢
MOCTOSTHHOM CKOPOCThI0. KpaH OTKpPHIBAIOT C TAKUM PACYETOM, YTOOBI MEpBast Karuis
yrnajga Ha TMOJIMTOH OJHOBPEMEHHO C 3allyCKOM MPOrpamMMbl. 3a TpU MHUHYTHI U3
KpaHa Ha MOJIMTOH MmaaatoT 16 kanenb. CYUTANTE, 4TO KaIlJld JOCTUTAK0 MOJUTOHA
MTHOBEHHO. JlnameTp muianHaprudeckoro 6apadana paseH 8 cMm. Paccrosinue mexy
JIByMSI COCETHUMHU KaIJIIMU PABHO 3 CM 2 MM.
Onpenenute, ¢ KakoW 4acTOTOM Bpaiiaercsi ocb MoTopa. IIpu pacuérax mpumure
m = 3,14. Cauraiite, 4TO HUTh HaMaThIBaeTCA Ha OapabaH paBHOMEPHO B OJUH
cioir. OTBeT naiite B 000pOTax B MHUHYTY, OKPYIJIMB PE3YyJbTaT JI0 JECATHIX.
[IpuBeauTe moapoOHOE pelieHue JTaHHOW 3a/1a4u.
UToOBI TOTYyYUTH 0O0JIee TOYHBIA OTBET, OKPYTJICHHE CTOUT MPOU3BOJUTH TOJIHKO
PY MOJTyYeHNUU (PUHATILHOTO OTBETA.
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Pemenue

[TockosibKy HHTKa MpPHUKpEIJIEHa K CaMOW TeleXKe, TO €€ IepeMelICHUe
OTIpeIeIsIETCS TOIBKO AUaMeTpoM OapabaHa v CKOPOCTHIO €r0 BpaICHUS.
Ornpenenum JUIMHY OKPYKHOCTU OapabaHa:
l=nXxd=mXx8cMm=8r(cm)
3a 3 MUHYTBHI Ha MOJIMTOH ynayiu 16 Karelb, TO €CTh TEJEKKa Mpoexarna:
(16 —1) X 3,2 cm = 48 (cm)
3Hauurt, 32 1 MuHyTY OapabaH NOBEpHETCS HA

8 6 '3—2 )
3, ooopora: —n(o )

OHpC,ZIeJII/IM MnepecaIaToOvYHOC OTHOMICHNC quBIpéXCTYHGanTOﬁ nepcaadu:

180><24 ><36><36—06><06><05625><06—01215
30040 64 60 ’ ’ R
3a O,Z[Hy MI/IHYTy OChb MOTOpa cacJ1acT

2.01215_2X10000_ 2 x 1000
T T 1215 3,14 x 1215

OTBeT: MOTOp Bpalaercs ¢ 4acToTou 5,2 00/MuH.

=524 ..~ 5.2 (06.)

Ne /i Kpurepuu bayub
2.1 | lan Bepubii otBeT (5,2 006/MuH.). JlaHO TOJIHOE BEpHOE 25
peleHue:  MPUCYTCTBYIOT  Bce  pacyeTwl.  JlaHBI
HEOOXOJMMBIC  TOSICHEHUST K pemieHmio.  Her
apudmeTndeckux omuOOK. 3anrMcad BEpHBIA OTBET.
2.2 |IlpencraBieHO HEIMOJHOE BEPHOE PEIICHHUE: YYaCTHUK 10

2
BEpHOE OMpeNeNnil, 4acTOTy BpallleHus OapabaHa (; ~

0,6369 ... obOopoTta/MUHYTYy) U TI€peJaTOYHOE YHCIIO

y 10000 _ 2000 56
syouatoir mepemaun (0,1215 wm =——=8-—).
1215 243 243

Janbl HeoOXoAuMMBbIE TMOSICHEHUS K pemieHuto. Her
apu(pMETUYECKUX OLINOOK.
2.3 |IlpencraBieHO HEMOJHOE BEPHOE PEIICHHUE: YYaCTHUK 5

OTpEeNIeNIMII TIEPEeIaTOYHOe YHCIO0 3yOuyaToi Tmepemauu

10000 _ 2000 56
(0,1215 wnm = —— = 8-—). /laHsl HEOOXOUMBIC
1215 243 243

NOsICHEHUS K perneHnto. Het apudmeTnyeckux ommooxk.
2.4 | Pemenue conmepxut apudmernueckue omuOku. Bephas 5
Joruka peueHus. Pemenne noBeneHo A0 KOHLA. JlaHbI
HE0OXOIMMbIE MOSICHEHUS K PEIICHHUIO.

2.5 | lan BepHblil oTBET (5,2 00/MuUH.). PelieHne oTCyTCTBYET.
2.6 | B ocTanbHbIX ciyyasx 0

w
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Ne3 (25 6aiioB)

Po0oT ocHaméH OByMs OTIENBHO YIPaBISIEMBIMU KOJNECAMHU, PAIUYC KaXKJIOro U3
Kos€c poOoTa paBeH 5 cM. JIeBbIM K0JIeCOM YIIpaBIsieT MOTOP A, IPaBbIM KOJIECOM
ynpasisier motop B. Konéca HanpsMmyro MOJCOEIUHEHBI K MOTOpaM (CM. cxemy
poboma). 1o cepennHe Mexay LEHTpaMU KOJEC HaxoAuTcs Mapkep. PaccrosHue
MEXIy IeHTpamMu Konéc (mupuHa koyien) podora paBao 30 cM. MoTopsl Ha poboTe
YCTAHOBJIEHBI TaK, 4TO €ciii 00€ ocH MoBepHyTcs Ha 10°, To poOOT mpoener npsamMo

BIEPE.

A B

Cxema poboma
Po6oT mocnenoBaTenbHO BBHITOIHUI CAEAYIONINE TEHCTBUSA:

1)  Ocs moTopa A nosepuysack Ha 1080°, ock MoTopa B moBeprynack Ha 1080°;
2)  Ocw motopa A noeepuysack Ha 1080°, a ocb MmoTopa B moBepnysaces Ha 0°
(xoneco B 6b110 3a(hUKCUPOBAHO);
3)  Ocw motopa A nosepHyaack Ha 1080°, ock MoTopa B moepuyack Ha 1080°;
4)  Ocpb motopa A nosepuynack Ha 1080°, a ock MoTopa B mosepnynacek Ha 0°
(xoneco B 6b110 3a(hUKCUPOBAHO).

Onpenenure, KaKOW IJTMHBI KPUBYIO HauepTUiI poOoT. OTBET JaifTe B CAHTUMETPAX,
MPUBEISl Pe3yJIbTaT ¢ TOYHOCTHIO A0 necaThiX. [Ipu pacuérax npumute n = 3,14,
[IpuBenute mnoapoOHOE pemieHue 3agayu. YToObl MONy4YuTh Oo0Jiee TOYHBIN
pe3ynbTaT, OKPYTIECHUE CTOUT MPOU3BOAUTH TOJIBKO MPH MOTYyYEeHUN (HUHATBHOTO
OTBETA.
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Pemenue

PaCCMOTpI/IM, KaKOI'0 TUIIa ABUKCHUA COBCPIIACT pO6OT. HNx MoxHO pPa3acinThb Ha
ABa THIIA: «Pa3sBOPOT BOKPYT KOJICCA» U «IIPOC3 IIPAMO>.

JBwxenus 1) u 3) — ato npoesn Brepén (Ock MoTopa A nosepHynack Ha 1080°, a
ock MoTopa B mosepuynace Ha 0°).

PaccunTtaem, Kakoil JIMHBI IPSIMOJIMHEHHBIA OTPE30K MpoeXasl poOoT.

1080°
360°
Hemwxenuss 2) u 4) — 3T0 mMOBOpPOoT poboTa BOkpyr koseca Ock Motopa A

noBepHyJack Ha 1080°, a och MoTopa B momeprynace Ha 0° (komeco B Owiio
3a()UKCUPOBAHO).

X2XmXx5=30xXm=942(cm)

PaccuuTtaem yros noBopora podoTa BOKpyT Kosieca B:

1080°
360° ><2><n><5=3600><2><n><30
1080°
X = 30 X 5 =180°

To ectb, poOOT MoOBepHYJICS BOKPYT Kosieca A Ha 180°.

Onpenenum JUIMHY AYTH, KOTOPYIO BEIYEPTHI POOOT:

180°
360°

Torna obmias AyiiHA KPUBOM, BIUEPUEHHON pOOOTOM, OyIeT paBHa:

94,2 X 2 + 47,1 X 2 = 282,6 (cm)

X2XmX15=471(cm)

OTBet: 282,6 cMm.
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Ne o/m

Kpurepuu

baner

4.1

Jan BepHbiii oTBeT (282,6 cm.). JlaHo monHOE BepHOE
pelieHre:  NPUCYTCTBYIOT  Bce  pacyeThl.  JlaHbI
HEOOXONMMBIE  TOSICHEHUST K pemeHmio.  Her
apu(METHIYCCKUX OMHMOOK. 3anrcal BEpHbBIN OTBET.

25

4.2

JlaH BEpHBIM OTBET, HO OH MPEICTABICH HE B BEPHOM
dbopme — OKpyriI€H He 10 AECAThIX W/WIM JaH HE B
TpeOyeMbIX €IMHUIIAX U3MEPEHUSI.

J1aHO BEpHOE pellIeHKE: TPUCYTCTBYIOT BCE pacueThl. J[aHbl
HEOOXOJUMbIE  TOSICHEHUS K  PELICHHIO. Her
apu(pMETHYECKUX OLITUOOK.

20

4.3

Jan BepHbIii oTBeT (282,6 cM.). JlaHO BepHOE pEIlICHHUE:
NPUCYTCTBYIOT Bce pacueThl. Her He0oOX0auMBbIX
NMOsSICHEHUH K penieHnto. Het apudMeTrnueckux ommookK.

20

4.4

BepHo ompegeneHo  paccTosiHME, KOTOpoe  poOOT
Mpoe3KaeT Mo mpsMor 3a ogHo ABuxkeHue (18,84 cm) u
rpajiyCHasl Mepa yria IoBopoTa poOboTa BOKPYT KoJieca 3a
onHo aswkenue (180°). Jlanbl HEOOXOAMMBIE TOSICHEHUS K
pemenuro. Het apudmeTnyeckux onmook.

15

4.5

BepHo ompeneneHo  paccTosiHHE, KOTOpoe  poOOT
POE3KAET MO IPsiMOii 3a oj1HO aBkeHue (18,84 cm).

4.6

Jlan BepHblid oTBeT (282,6 cM.). PenieHne oTCyTCTBYET.

(@]

4.7

B ocTanpHbIX ciydasx
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Ne4 (25 6amnoB)

Po0OT-4epTEKHUK ABHIKETCS IO POBHOM FOPU30HTAIBHOM MOBEPXHOCTH U HAHOCHUT
Ha He€ m300pakeHue (CM. uz06padiceHue) TIPH TMTOMOIIA KUCTH, 3aKPETUIEHHON 110
cepenHe MEXIY Kosiéc. POOOT MOXET MOoJHUMATh KHCTh, HO MPHU pacuerax 3TOH
uH(popMaIuen cieryeT mpeHeopeyb.

A

B

G

N

C F E D

H3o6padicenue

M3BecTHO, uTO JaHHas (¢urypa CcoCTaBiI€Ha W3 JBYX MNPSAMOYTOJIbHBIX
paBHOOeApenHbIx TpeyroabHuKkoB ACD u BDE. £Z4ACD = «BEC = 90°. AF —
meaunana, DE = 0,25AC,CD =a=4 m.

Omnpenenute miomanp 4detbipéxyroibhuuka AFBG. OTBer naiite B KBaJpaTHBIX
MeTpax ¢ TOUHOCTHIO 70 1elbiX. [IpuBenuTe noapoOHOE pelieHre 3a1auu.

Uto06bl MoMyYuTh O0JIEe TOYHBIA OTBET, OKPYIJIEHUE CTOUT MPOU3BOAMUTH TOJIBKO
IPU NOJy4YeHUU (PUHATILHOTO OTBETA.

10
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Pemenue

PaCCMOTpI/IM KpaTKOC PCIICHUC ,HaHHOﬁ 3aJa4H.

A
B
G
{\\
C F E D

[Tonp3ysice momobuem tpeyroasHukoB ACD, BEC, HED, BGH, CGA moxHO
OTIPEICTHUTH JITTUHBI OTPE3KOB

2
AG =GD=GC=£a

2
V2
GB = —
7
JlnvHa Meauanbl, OMcCeKTpHCH U BBICOTH GF paBHa;
GF ==
2

['panycHble Mepbl yIII0B, OYyT paBHBIL:
£AGF = £BGF = 135°

Torma miomane yeteipéxyronsanka AGBF Oyner paBna:
1 1
S=81+52= EAG - GF - sin(£AGF) +§BG - GF - sin(4BGF) =
V2 V2 142
 — a b —  — a
2 2 4
M

OtBer: 3 M2

_|_

\/E_a2+a2_3a2_3 22— 3 (a2
> "8 16 16 15 ¥ =30m)

N =
N[ Q
N =

N[

11
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No /it

Kpurepun

bamner

5.1

Jlan BepHblit oTBeT (3 M?). JIaHO MOJTHOE BEPHOE PELICHHUE:
MPUCYTCTBYIOT Bce pacuerbl. JlaHbl HeoOXoAMMBbIE
nosicHeHusi K pemieHuto. Her apudmerndeckux ommoOOoK.
3anucaH BEPHBIA OTBET.

25

5.2

Jlan BepHblii orBer (3 M?). JlaHO BepHOE pelIeHHE:
NPUCYTCTBYIOT Bce pacueTbl. Her HeoOXoaumbie
NOsICHEHUs K penieHuto. Het apudmeTnyeckux ommook.

20

5.3

JlaH BepHBIM OTBET, HO OH NPEACTABIECH HE B BEPHOMU
dbopMe — OKpyra€H He [0 IeNblX W/WIM JaH He B
TpeOyeMbIX eIUHUIIAX U3MEPEHUSI.

JlaHO BEpHOE pelIeHKE: TPUCYTCTBYIOT BCE pacueTsl. J[aHbl
HEOOXOoAMMblE  TOsICHEHUsT K pemeHuto.  Her
apu(pMETUYECKUX OLIMOOK.

20

5.4

Pemenue comepxut apudmerndeckue omuOku. Bepnas
JIOTHKA pelieHus. PemieHne noBeneHO A0 KoHIA. [laHbl
HE00XO0IMMBbIE TTOSICHEHUS K PEIICHUIO.

10

5.5

Jlan BepHbli otBeT (3 M?). Pelienne oTCyTCTBYET.

(€)]

5.6

B ocTanpHBIX cirydasx

Maxkcumym 3a padory MoxkHO noayuuTsb 100 0as10oB

12




