Onumnuana JlomonocoB 2020-2021 yueOHBbIH TOJ
PobGoToTexHuka. 3a04HbIil dTAll
8-9 xiacc

3amaua 1. (10 6ass10B)

PoGot exer mo mpsmonuHeiHOW Tpacce. [lepByro MONOBHHY BpEMEHH OH €Xall CO
CKOPOCTBIO 3 cM/C, @ BTOPYIO — CO CKOPOCTBIO B 2 cM/c. JImrHa BOCBMOM 4acTH TPacChl
paBHa 7,5 pemumerpam. OmpenenuTe, 3a Kakoe BpeMs poOOT Tpoexan Tpaccy
MoJIHOCTRI0. OTBET aliTe B MUHYTaX. B OTBET 3anmuIImTe TOIHKO YHUCIIO.

OTtBerT: 4

Pemennue:
Onpenenum JUIMHY TPACCHI:
7,5 x 8 =60 (am)
60 1M = 600 cm

CocTraBuM ypaBHEHHUE ABUKEHUS, 0003HAYUB 32 X TIOJIOBUHY BPEMEHU JIBHIKCHUS
poborTa:

3x+2x=600
x =120 (c)
[TocuuTaem Bpemsi IBUKEHUSI POOOT B MUHYTAaX:
120 x 2 =240 (¢)
240 : 60 = 4 (MuH.)

OtBeT: 4 MUHYTBI



3amaua 2 (15 0ass10B)

Po6oT ocHaméH AByMs OTAEIBHO YNPAaBIIEMbIMU KOJECAMHU, PAANYChl KOJEC poOoTa
paBHbIL. JIeBBIM KOJiecOM ympaBisieT MOTOpP A, MpaBbIM KOJIECOM YIIpaBiseT MOTOp B.
Konéca nampsimyro mojcoeanHeHbl K MOTOpaM. PaccTosiHue mMexay IEeHTpaMu KOJec
pob6ota paBHo 30 cm. JlnuHa oboma kojeca paBHa 5 cM. B meHTpe koiecHo# 0a3bl
poboTa 3aKperieH MapKep, KOTOPBIM POOOT MOKET HAHOCUTh U300paKeHHE.

PoGoT 4epTUT ¢ MOMOIIBI0 MapKepa OKPY>KHOCTb TaKMM OO0pa3oM, 4TO Kojieco A
OKa3bIBAETCA BHYTPU OKpPYXKHOCTU. Ompenenute, 3a Kakoe BpeMs poOOT HA4YEePTUT
OKPYXHOCTh MOJIHOCTBIO, €Clu 3a 1 cexkyHay ock MoTtopa B moBopaumBaercs Ha 90
rpagycoB. Motop A BbeikitoueH. [Ipu pacuerax npumure 7 =~ 3. OTBEeT HalTe B
CEeKyHJax. B OTBET 3anuIInTe TOJIBKO YUCIIO.

+

A B

Cxema pobota

OtBerT: 144

Pemenne:

[Tockonbky MOTOp A BBIKJIIIOUEH, a MOTOp B BkitoueH, To pobot OyaeT koiecom B
OMHUCHIBATh OKPY>KHOCTH BOKpPYT Kojeca A. Pamuyc OKpyKXHOCTH, KOTOpPYHO OyAeT
OMMUCKIBaTh poOOT KosiecoM B Oynet pasen 30 cwm.

Onpenennm CKOPOCTh BpaIlIEHUsI OCH MOTOpa B:

90° 11
X1=—(—
360° 4 "c

)

Onpenenum BpeMs, 3a KOTOpoe poOOT COBEPHIUT KojecoM B oauH moJHBIA 000pOT
BOKPYT Kozeca A:

2t X 30 cm
——— =2X3X6X4c=144c

SCMXZE

OTtBeT: 144 ¢



3amaua 3. (15 6ass10B)

HNupopmarnmonHas maHeab pOOOTOTEXHHYECKOTO TOJHUTOHA COJASPKHUT IISCTHAANATH
SPKUX CBETOJIHMOJIOB, KaXK/IbIH M3 KOTOPHIX MOYKHO BKIIFOYATh M BBIKJIIOYATH OTJIEIIBHO.
Ha mnanenm HaxomsTcs CBETOAMOABI Tpex 1BETOB (cM. Cxemy pacnonodicerus
c6emoouo0o0s).

Cxema pacnonodicenus c6emoouo0os

JlaHHYIO TIaHEeNbh PeIUIN MCTIOJb30BaTh I KepeObheBKH. B Havale copeBHOBaHUS
BCE CBETOMUOBI OBUTH BHIKIIOUEHBI. 3aTeM Ha TMaHETW CIydalHbIM 00pa3oM 3ariiv
oauH cBeToauoa. Ompeaenute, CKOIbLKO OUT HMHGOPMAIIMU COJCPKUT COOOIIEHHUE,
€CJIM Ha TIaHeJI TOPUT OJWH 3€JICHBIA CBETOIHMO/I. B OTBET 3alUIINTE TOJIBKO YUCIO.

OTtBerT: 2

Pemenne:

Haitnem konmyecTBO nHpOpMAILINK, COASPKAIIESHCS B COOOIIEHNH, BOCIIOIB30BABIITHCH
BEPOSITHOCTHBIM ITOJIXOJIOM.

BeposTHOCTB TOTr0, YTO 3arOpUTCs 3€JEHBIA CBETOANOI, OyIeT paBHa:

4 1

P=—=
16 4

Onnomy  O6uty  uHOpMAIMU  COOTBETCTBYET  BBIOOp, MOCIE€  KOTOPOTO
HEONpEeIeJICHHOCTh YMEHBILIAETCS B JIBa pasa.

Tak kak



1 1 1

— ==X —
4 2 2
TO HaM HY’KHO CJIeJIaTh 2 TaKUX BbIOOpaA. 3HAUUT, COOOIIEHUE COAEPKUT 2 OUTa

Bocnonb3oBaBmuchk Gopmysion, MOKHO HOJTYYUTh aHAJIOTUYHBIA PE3yJIbTaT:

1 1
i = log, <E> =log, (E) =log,(4) =2 6uTa

OtBert: 2 Oura



3anaua 4. (20 6as710B)
Paboras Hax peMoHTOM Kpblilin capasi, Cala pemninia UCToJIb30BaTh JJIs Mo IbeMa

TSKECTEN ClenyIolyto cucteMy 0J10koB — noiucnact (Cm. Cxemy noaucnacma).
P ER Y.

N

\V

Cxema noaucnacma

Caiie Hy>KHO TTOAHATH Tpy3 Maccoi 1 1. Ha kphliie okazanach yrnmakoBKa I'PyHTOBKH,
Macca koTopod uyTh Oonpmie 10 kr. Cama pemimiia UCHONB30BaTh €€ B KayeCTBE
MPOTUBOBECA, UTOOBI MOJHITH OOBEKT OOJIbIIEH MacChl, KOTOPHIM MOHO OyAeT
BOCIIOJI30BaThCA B KQUECTBE MPOTUBOBECA MIPU CIEAYIOIIEM MPUMEHEHUHU MOJUCIAacTa
U TaK jalee.

B capae Cama Hamia clienyromue MpeaMeTbl, KOTOPbIE MOXHO HCIIOJb30BaTh B
Ka4yeCcTBE MPOTUBOBECOB:

No Hazpanue Macca (kr)
| ['pyHTOBKA MOPO30CTOMKAS 10

2 Knen nist kepamMorpanura. JKOHOM YITAKOBKA 50

3 Kneit qj1st miImTKH BEICOKORIACTHYHBIN 25

4 ITeckobeTon M-300 40

5 I1on HaNTMBHON YHUBEPCAIBHBIN 20

6 Cyxas cmecs M-200 moHTa)xHO-KIaq049Has 2 B 1 80

7 [[InmaTneBka puHUIIIHAS TOJUMEpPHAs 20

8 IIITykaTypka runcoBas yHUBEpCaIbHas cepas 30

Haunbonwimas macca, koropyro Cailla MOKET MEPEHECTH Ha KPBIIY BPYUHYIO, paBHA §
kr. [locne ucnonp30BaHus MOJIUCIIACTA TPY3bI MOKHO OTLENUTH OT Hero. K nmobomy u3
KPIOKOB €IMHOBPEMEHHO MOKHO IMPUKPENUTH TOJIBKO OJIMH TPY3.

Maccoit 6;10KOB M CHJION TPEHHUS B OCAX OJJOKOB MOXKHO IPEHEOPEYb.

Kakoe wMunumanpHoe KoaumdyecTBO pa3 Camie HYXHO OyJeT BOCHOJb30BATHCS
MOJIMCIIACTOM, YTOOBI MOJAHATH Ha KPHBIINLY rpy3 Maccoi 1 17 B oTBeTe yKaxkUTe TOJIBKO
YUCJIO.

OTtBeT: 4



Pewrenue:
Hawm ny>xHO nmogusats rpy3 maccou 1 i mmm 100 kr.

Hcnonb3oBaHue MOJBUKHOTO OJIOKA MO3BOJISIET YMEHBIIUTh CHITY, HEOOXOIUMYIO J1JIs
nepeMeIeHns MOABEIIEHHOI0 K HeMy Tpy3a B 2 pasa.

3HAYUT, UCIIOJIB3YA IPy3 B 10 K B KaueCTBE MPOTUBOBECA, MOXKHO ITOJAHATH HA KPBILTY
rpy3 B 20 xr. YToObI rpy3 MOAHSIICS, IPOTUBOBEC MOKHO MOATOJIKHYTh. [I0CKOIBKY
HET TpeHHus B OJIOKaxX, TO rpy3bl OyAyT ABUraThCsS — MPOTHUBOBEC OMYCKAaThCs, a IPy3
ITOJHUMATHCS.

[TonusiB rpy3 B 20 KT, UCIIOJIB3YEM €T0 B Ka4eCTBE MPOTUBOBECA, UTOOBI MMOJHATH TPY3
B 40 k.

[TonusiB rpy3 B 40 Kr, UCMIOJIB3YEM €T0 B KQU€CTBE MPOTUBOBECA, UTOOBI MOHATH TPY3
B 80 KT.

[Tonuss rpy3 B 80 Kr, HCMONB3YyEM €TI0 B KAU€CTBE MPOTUBOBECA, YTOOBI MOJAHSITH HAIll
rpy3 B 100 kr.

Takum oOpaszom, Carie HyKHO 4 paza BOCIOJIb30BATHCS MOJIUCIACTOM.

Ortger: 4 paza.



3amaua S. (20 6as1710B)

PobGoT-mibutecoc youpaeT KieT4aTslid 1Mo, JBUTASCH 110 CIUPAA. 32 €AMHUITY BPEMECHH
poOOT yOHpaeT OAHY KJIETKY M IepeMellaeTcsl Ha CIEAYIOIIyl0 KIeTKy. Takum
oOpazom, poOoT yOupaer Bce momenieHue. YacTb criupaiu, Mo KOTOPOW ABUKETCS
po0OoT, N300paxKeHa Ha PUCYHKE:

7 8 9 10

Ha kakux BepTUKaIbHON M TOPU3OHTAIBLHOW JUHUAX OTHOCUTENBHO ILIEHTpa OyAeT
pacronararbcs po0oT depe3 600 eauHUI] BpEMEHH, €CId CYUTaTh, YTO | CTOMT Ha
MEPECECUEHNH TEPBOM BEPTUKAIBHOM M TEPBOM TOPU3OHTAIBHOM JIMHUU, a 7 Ha
MEPECEYEHNH BTOPOM TOPU3OHTAJIIBHOM JIMHUM BBIIIE LEHTpa W Ha BTOPOU
BEPTUKAIBHOM JIMHUM JIEBEE LIEHTPA.

B oTBeTe ykaxxuTe 4uciao — NOpsiAOK JMHUU OTHOCUTENIBHO LEHTPA, a TAK)KE BBIIIE WIIH
HI)KE OTHOCUTEINIBHO LIEHTPA U1l TOPU3OHTAIBHOM JINHUY, U TIPABEE WIIU JIEBEE IIEHTPA
IUISl BEpTUKAIBHOW JIMHUMU.

Otsert: 13 BrIIIe U 13 1EBee

Pemenne:

Uepes 600 enuHUIl BpeMeHH POOOT OKakeTcs Ha KjeTke ¢ HomepoM 601. ITokaxem
3TO.

Tak kak 3a eIMHUILy BpEMEHH pOOOT yOupaeT OJHY KJIETKYy M MepeMelniaeTcs Ha
CIEAYIONIYI0 KJIETKY, TO 4epe3 1 eIuHHIly BpEeMEHH Nocje cTapTa poOoT yoOeper
KJIETKY ¢ HOMEpPOM | u mepeaBuHETCS B KIETKY ¢ HOMepoM 2. Emre uepe3 | enunuiy
BPEMEHHU pOOOT yOEepeT KIETKY ¢ HOMEPOM 2 U MEPE/IBUHETCS B KJIETKY C HOMEPOM 3.
Takum 00pa3oM, KOJIMYECTBO LIENbIX €JUHUIl BPEMEHH, KOTOPOEe POOOT MOTpaTUIl HA
yOopKky, Oyner Bcerna Ha | oTiaumyaThCs OT HOMEpPA KIETKH, B KOTOPOU OKaKeTCs
poOOT Ha KOHEI[ OUepPETHON €IMHUIIBI BpeMEHU YOOPKH.

Onpenennm Moa0KEHUE Ha CITUPATIA KJIETKU ¢ HOMepoMm 601.
PaccMoTpum mpuHLMIL, IO KOTOPOMY Pa3MELIAKOTCS HA CIIUPAIN HOMEPA KJIETOK.

Cnoupanb pacKpyyuBaeTcsi cCHOpaBa HaJIEBO. 3a OJUH BUTOK CHOHUpaId poOOT
MEePEMENIAETCS HAa YBOCHHYIO CYMMY JBYX ITOCIIEIOBATEIbHBIX HATYPAIBbHBIX YHACEN.
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OrnpenenuM, Ha KaKOM KIIETKE OKaXKeTCsl pOOOT MOCIie 0YEPEAHOTO BUTKA
PoGoT cTapryer ¢ KJIeTKU 1ojJ HoMepoM 1.

Ha mepBom Butke: 1 +(1+1+2+2)=1+2x(1+2)=1+6=7

Ha Bropom Butke: 7+ (3 +3+4+4)=1+2x(1+2+3+4)=1+20=21
Ha tpetbem Butke: 21+ (5+5+6+6)=1+2x(1+2+3+4+5+6)=43

A

Han-om Butke: 1 + 2 X )72

Cymmy apudmeTryecKkoil Nporpeccu MOXHO BEIYUCIUTE 1O GopMyIie:

_a1+aix_=a1+a1+d(i_1)xi=2a1+d(i_1)><l

‘ 2 ' 2 2

[ToacraBum B (hopmyJsly HAIllM 3HAYECHHUSL:

a,=1,d=1,i=2n

2x1+1%x(2n—1)
Son = > x2n=n(2+2n—-1)=n2n+1)

Takum oOpa3om, Ha N-OM BHUTKE:
2n2n+1)+1
[TocunTaem, Ha KakoOi KJIETKE POOOT OKaXKETCS MOCIE OYEPETHOIO BUTKA!
Mpun=4:2Xx4x(2x4+1)+1 =8x94+1=73
Mpun=5: 2xXx5x(2x5+1)+1 =10x11+1=111
Mpun=6:2X6xX2x6+1)+1 =12x13+1 =157
IIpun=7:14%x 154+ 1 = 211
[Ipun=8:16 x 17 + 1 = 273
[pun=8:16 x 17 + 1 = 273
[Ipun=9:18 X 19 + 1 = 343
I[Ipun=10: 20 X 21 + 1 = 421
[Mpun=11:22x 23 + 1 =507
[Mpun=12:24 x 25+ 1 =601
[Tomyyaercs, 4To o okoOH4YaHUIO 12 BUTKaA poOOT oKaxkercs poBHO B 601 kiieTke

Tot e pe3yabTaT MOKHO OBLIO MOJIYYUTh U BTOPBIM CITIOCOOOM.



PoGoTr naxomutca Ha 601 wierke. Ompenenum, Ha KakOM IO HOMEPY BHUTKE OH
HAXOJUTCS:

2n
601 =1+ 2 xZi
i=1
2n
600 = 2 xZi

i=1
2n
Z i =300
i=1

Cymmy apudmeTryecKkoil Nporpeccuy MOXKHO BBIYUCIUTE 1O GopMyIie:

_a1+aix_=a1+a1+d(i_1)x_=2a1+d(i_1)><l

S; = > [ > [ >
[ToacraBum B hopMyITy HAIIA 3HAYCHHS:
a,=1,d=1,i=2n

2x1+1%x(2n—1)
Son = > x2n=n(2+2n—-1)=n2n+1)

CocraBum YPaBHCHHUC OTHOCUTCIIBHO N
n(2n+ 1) = 300
2n2+n—300=0
D=1+44x2x300=2401

—1-49
n, = —7 = —12,5 — He MOAXOAUT MO yCJOBUIO(N — HATypaJIbHOE)
_—1+49 12
n, = 2 =

[To oxonHuanuto 12 BuUTKa POOOT OKaXKETCS B KIETKE, KOTOpas HaXOJIUTCS Ha
IMarOHaJIA, KOTOpask MPOXOJAUT YEPE3 JIEBbIA BEPXHUM YTOJI U LIEHTP CIUPAIIH.

Po060T OKa)keTCs BEHIIIE U JIEBES KIICTKH crapra.

[To okoH4YaHUU MEPBOTO BUTKA POOOT OKa3ajCsa Ha MEPECEUEHUU 2 TOPU3OHTATBLHON U
2 BepTUKaIbHON MUHHUHU. [l0 OKOHYaHHUIO 2 BUTKA POOOT OKaszajcs Ha IMepeceyeHUuH 3
TOPU3OHTANBHON U 3 BepTUKAIbHOW JUHUU. Takum oOpa3oM, Mocie KaxAoro BUTKA
poOOT nepeaBuraeTcs Ha | JIUHUIO «BBIIIE IIEHTPa» U Ha | TUHUIO «JIEBEE LIEHTPaY.



Takum oOpazoM, nocie 12 BuTka poOOT OKaKeTCsl Ha MepeceueHuu 13 BepTUKAIbHOM
1 13 ropu3oHTAILHON JIMHUM.

OTBerT:

13 BbILIE TIEHTpA

13 nesee neHTpa
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