EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 . MATEMATUWKA. basosbili yposeHb

Enunblii rocy1apcrBeHHbIH 3K3aMeH
no MATEMATHUKE

Ba3oBblii ypoBeHb
HWHCeTpyKIMS 10 BHINOJTHEHUIO PadOThI

OK3aMeHaIoHHas padoTa BKIFoUaeT B ceds 21 3amanue.

Ha Brmomsaenue pabotsr otBogutcs 3 aca (180 MuHyT).

OTBeTHl K 3aJaHUSIM 3allMCHIBAIOTCS IO IMPHUBEAEHHBIM HIDKE 00pasiam
B BHJIC YWCIIAa WIH MOCIexoBaTeNbHOCTH Iudp. CHadama 3amdIInTe OTBETHI
K 3aJ]aHusIM B TIOJIE OTBETa B TEKCTE pabOThI, a 3aTeM MEPEHECUTe UX B OJIAaHK
oTtBeTOB Ne | cripaBa OT HOMEpa COOTBETCTBYIOIIETO 3a/IaHUsI.

OrtBeT: "0:8 0 - O ’ 8

Ecmu oTBeTOM SIBIISICTCS TOCIIEAOBATEIBHOCTh UG, KaK B MPUBEIEHHOM HUXKE
MpUMepe, TO 3aMUIINTE ITY TOCIEI0BaTENBHOCT B OJ1aHK 0TBETOB Ne 1
6e3 po0eoB, 3aMIThIX U APYTUX JTOTIOTHUTEIHHBIX CUMBOJIOB.
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Bce Omamku EI'D 3amonHsAoTCs APKAMH  YEPHBIMH — YepHUIIAMHU.
JomyckaeTcst HCTIONBb30BAHHUE TEJICBON WM KaMJUIIPHON PYUKH.

[Ipy BbIMOTHEHWM 3alaHUH MOJXKHO TOJIB30BATHCSI YEPHOBHKOM. 3ammcH
B YePHOBHKE, 2 TAKIKe B TEKCTE KOHTPOJIbHBIX U3MEPUTEJIbHBIX MATEPHATOB
He YYUTHIBAIOTCS NMPU OLIEHUBAHUM PadoTHI.

Bannel, momydenHsle Bamm 3a BBIONHEHHBIE 3aJaHUSA, CYMMHPYIOTCS.
IToctapaiiTech BBIIOJIHUTH KaK MOXKHO OOJIbIIE 3a1aHIH 1 HaOpaTh HanboJIbIIee
KOJIMYECTBO OaNIOB.

ITocne 3aBepmieHMs pabOTHI MPOBEPHTE, YTO OTBET HAa KakJ0€ 3aJaHHE
B O6manKax oTBeToB Nel 3ammcaH 1moj NpaBHIIEHEIM HOMEPOM.

Kenaem ycnexa!
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CnpaBoYyHble MaTepHAJIbI

Aaredpa

Tabmmia KeagpaToE Henk THcen ot 0 go 99
Emurpier
0 1 2 3 4 5 3] 7 ] 9
0 1 4 9 16 25 36 49 64 81
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 [ 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | GBRY | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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CroficTea apHdMeTHIECKOrO KBAIPATHOTO KOPHA
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DOPMYIEl COKPAITEHHOTD YMHOKEHHT
(a+b)'=a +2ab+b"
(a—b)'=a’-2ab+b’

a’—b’=(a+b)(a-b)
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TpuroHOMeTpHIeCKHE (PYHKIHH

TTpAMOYTOIEHEIH TPEYTONIEHHK TpHrOHOMETPHYECKA OKPVEHOCTE
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HekoTopEle 3HATEHNA TPHTOHOMETPHIECKHK (VHITHI

MATEMATUWKA. basosbili yposeHb
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Omeemom K KaxicooMy 3a0aHuio A611emca KOHeUHAas 0ecAmuyunas opoov,
unu uenoe HuUcno, uau nocnedoeamensvHocmsv yugp. Omeem chauana
3anuuwiume 6 nojie omeema 6 mexkcme padomol, a 3amem nepeHecume 6
BJ/IAHK OTBETOB N 1 cnpasa om nomepa coomeemcmeyrouiezo 3a0anus.
Kasicoyro yugppy, 3maxk «mumnyc» u 3anamyr Ruwiume 6 OMOEIbHOI
Kemouke 6 COOmEemcmeunu ¢ NPUGeOéHHvIMU 6 0OaanKe oobpazyamu.

Eounuybl usmepeHuii nucamsy He Hyy3cHo.

Haiinure 3HaueHue BeIpaxeHUs

56:55—4,1.

OTBeT:

B MycKkoM OOIIEKUTHH MHCTUTYTa B Ka)KHOH KOMHATE MOKHO TOCENIHTH HE
Ooree ueThIpEX denoBek. Kakoe HamMeHbIIee KOTUIESCTBO KOMHAT HYKHO (IS
nocenieHus 81 UHOrOpPOJHETo CTyAeHTa?

OTBeT:

VCTaHOBUTE COOTBETCTBUE MEXK/Y BEIMUMHAMU U HX BO3MO)KHBIMU 3HAUCHUSIMU:
K K2XJOMY 3JIEMEHTY IIEpBOr0 CTONONA MOAOEpUTE COOTBETCTBYIOLIMI JIEMEHT
13 BTOPOTO CTOJIOIA.

BEJMNYHNHBI 3HAUYEHUS
A) Macca aJTIOMMHUEBON CTOJIOBOH JIOKKH 1)8r

B) macca rpy30Boii ManuHbI 2)32r

B) macca xora 3) 20 mr

I') macca moxxaeBoit Karmm 4) 8 kr

B Tabnwuie oz kaxaoit O0yKBOW, COOTBETCTBYIOIICH BETMYNHE, YKAXKUTE HOMEP
€€ BO3MOYKHOT'O 3HAYEHHS.

Omer: | A| B| B| T
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Ha pucynxke n3o00paxén rpaduk 3HaueHHI aTMOC()EPHOTO IaBICHHUS B HEKOTOPOM Haiinure 3HaueHNe BBIpaKEHHS —]
ropoze 3a Tpu aHA. [1o ropu3oHTanIM yka3aHbl JHU HEJENH, 10 BEPTHUKAIH — 2 VIET my)
3Ha4YeHHs aTMOC(HEPHOTO JaBJICHHUS B MIJUIMMETPaX PTYTHOTO CTOJIOA. M
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Omnpenenure MO PUCYHKY HauOobllee 3HAYCHUE aTMOC(EPHOro NaBIICHHS 32 III Pemure ypasHenue =
JIaHHbBIE TPU JHS (B MUJUIMMETPAX PTYTHOT'O CTONIOA). x2—4=0, <
Ortser: . Ecmu ypaBHeHHe nMeeT OoJiee 0JJHOTO KOPHS, B OTBETE YKAKUTE OONBIINAN U3 HUX. Z
OtBer: zZ
10
[Imar mectHOCTHM pazOuT Ha KiIeTkd. Kakmas kieTka o0O3Ha4aeT KBajapar N
I M X 1 M. Haliaure miomaapr yyacTka, BblAeNIeHHOro Ha miane. OTBeT paiite B . . =
KBAJIPATHBIX METPAX [MoxapHyro nectHUIy IuuHOM 10 M mpucTaBUIM K OKHY aoma. HibkHUIA KoHen N
JIECTHUIIBI OTCTOMT OT CTEHHI Ha 6 M. Ha Kakoi BBICOTE pacIIONIOKEHO OKHO? N
OTBer naiiTe B METpax. o
o
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III ITauka cimmBowyHOTO Macma crout 50 pyoOnei. [leHcmoHepaM Mara3uH Jenaer
ckuaky 10%. Cxonpko pybiei cTOMT mavka Macia Jjisl IeHCHOHepa?
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B ciy4ailHOM OJKCHEpHMEHTE CHUMMETPHYHYIO MOHETY OpOCaloT JBa)KIbl.
HaiinuTe BepoATHOCTB TOTO, 4TO BO BTOPOIl pa3 BIMAAET TO K€, YTO U B IEPBBIH.

Ortser:

Typuct moxbupaer skckypcun. CBemeHHS 00 SKCKYpCHSX NpPEACTaBICHHI B
TaOIuIIE.

MATEMATUWKA. basosbili yposeHb

Homep aKkckypeun

lNocewaemMsle 00BEKTEI

ICToumocTb (pyb.)

1 My3el xuBonucK, napk

150

12 3aropofHelid ABopel, KpenocTb 1250
3 3aropofHbIf ABOpeL, My3en XUBONUcK 1200
4 Mapk 200
5 3aropofHeli ABopely 1250
6 KpenocTb 150

[Nonp3ysice Tabnuieit, nogdepuTe HAOOP FIKCKYPCHil TaK, 9TOOBI TYPUCT TOCETHI
YeThIpe OOBEKTA: KPEMOCTh, 3arOPOJHBIA ABOpEI, MapK M My3eid XHBOIUCH, a
CyMMapHasi CTOMMOCTb 3KCKypcHii He ipeBblinana 650 pyOneit. B otBere ykaxure
KaKoW-HUOY/Ib OJTMH HA0Op HOMEPOB HKCKYPCHii 6e3 IPOOEIIOB, 3alATHIX U JPYTHX

JOIIOJTHUTCIIbHBIX CUMBOJIOB.

OTBeT:

AxBapuym nmeet HopMmy IpsIMOYTOJILHOTO Napajuiesienuiesia ¢ pasmepamu 80 cm
X 30 cMm X 40 cm. CkosbKo JIUTPOB cocTaBisieT 00bEéM akBapuyma? B onHom

sutpe 1000 KyOHuuecKnux CaHTUMETPOB.

|
T
|
|
>

OTBeET:
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Ha rpaduke n3o0paxkeHa 3aBHCHMOCTb CKOPOCTH JIBWKEHHS peiicoBoro aBTodyca

OT BPCMCHHU. Ha BepTI/IKaHLHOﬁ OCH OTMCUYCHA CKOPOCTHb aBTo6yca B KM/‘I, Ha
FOpH3OHTaJ’IBHOﬁ — BpEMs B MUHYTaXx, IPOLICAICC C Ha4YaJla IBUKCHU aBTo6yca.
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[Monb3ysick TpaukoM, MOCTaBETE B COOTBETCTBHE KaXKIOMY HHTEPBAy BPEMEHU
XapaKTepUCTUKY JABMKEHHS aBTOOyca Ha 3TOM MHTEpBaJe.

UHTEPBAJIbI BPEMEHU  XAPAKTEPUCTHUKHU

A) 4-8 mMuH. 1) OblIa OCTaHOBKA JITUTENILHOCTHIO 2
MUHYTHI

b) 8-12 mu=. 2) ckopocTh He MeHbIe 20 KM/4 Ha BCEM
HWHTEpBaJe

B) 12-16 mun. 3) ckopocTh He Gosblire 60 kM/4

I') 18-22 MuH. 4) OpLTa OCTAaHOBKA JIITUTEIHHOCTHIO POBHO

1 muHyTa

B Tabnuie mon kaxmoit O0yKBOH YKaXHTE COOTBETCTBYIOIIHIA HOMED.

Omer:| A| B| B| T
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B tpeyronbuuke ABC mpoBenena ouccexkrpuca AL, yron ALC pasen 145°, yron

ABC pasen 113°. Haiinure yron ACB. OTBeT naiite B rpagycax.
B

OTBeT:

B ocHOBaHuM IpSIMON NMPU3MBI JIEKUT NPSAMOYIOJIbHBIA TPEYrOJbHUK, OJUH U3

KaTeTOB KOTOPOTO paBeH 3, a TUIOTeHy3a paBHa V 34. Haiimure 00bEM MpH3MEL,
eciu e€ BhICOTa paBHa 6.

OTBeT:
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Yuco m pasHo 4/ 0,5.

Kaxknomy u3 4eThIpéx 4nces B JIEBOM CTOJIOIE COOTBETCTBYET OTPE30K, KOTOPOMY
OHO TIPUHA/JICKUT. Y CTAHOBUTE COOTBETCTBUE MEM/IY YUCIAMU U OTPE3KaMH H3
MIPaBOTO CTOJNOMA.

YHUCJIA OTPE3KH
AV6+m 1 [-2;-1]
B)-m—1 2) [0;1]
B) m? 3) [2;3]
r % 4) [4;5]

Brmmmre B TpuBenéHHYI0O B OTBeTe TAaONMIy TOA KaXIOH OyKBOWM
COOTBETCTBYIOIIUH YHCITy HOMED.

Omer:| A| B| B| T

Xo3siika K Mpa3IHUKY KyIHJIa MOPC, MOPOXKEHOE, KpaOOoBbIe MaJO4YKH U PHIOY.
Mopo:keHoe CTOMIIO JOPOoXkKe KPaOOBBIX Mal0ueK, HO ACIICBIIE PHIObI, MOPC CTOMII
JIeIIeBIIE MOPOXEHOT0. BribepuTe yTBepsK/1eH!s, KOTOPBIE BEPHBI IPH YKa3aHHBIX
YCIIOBUSIX.

1) Mopc crou AemieBie poiObl.

2) 3a Mopc 3arutaTiin OOJIbIIE, Y€M 32 MOPOKEHHOE.

3) Pri6a — camas foporasi U3 MOKYIOK.

4) Cpenu yka3zaHHBIX YETHIPEX TIOKYNOK €CThb TpPU, CTOMMOCTh KOTOPBIX
OJIMHAKOBA.

B otBete 3anmumunTe HOMepa BRIOPAaHHBIX YTBEPKACHUI O3 MPoOesIoB, 3aIATHX U
JIPYTHX JOMOTHUTEIBHBIX CHMBOJIOB.

OTBeT:
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Haiinure Tpéx3HauHOE HAaTypaibHOE YKo, Oosbinee 500, KOTOpoe NpH AeNeHUN
Ha 3, Ha 4 u Ha 5 1aéT B ocTaTke 2 U B 3alHCU KOTOPOTO €CTh TOJIBKO JIBE
pasnuuHble LUdpHl. B 0TBeTE yKaxuTe Kakoe-HHUOYIb OJJHO TaKOE YUCIIO.

Ortser:

JlBa MOTOIMKJINCTA CTAPTYIOT OJXHOBPEMEHHO B OJHOM HAIMPABICHHH M3 JBYX
JIMaMETPaIbHO TIPOTHBOIIOIOKHBIX TOYEK KPYTOBOW TPAacChl, JUIMHA KOTOPOM
pasna 22 kM. Yepe3s CKOJIBKO MUHYT MOTOLMKIIUCTHI TOPABHSIOTCS B MIEPBBII pas,
€CJIM CKOPOCTh OJTHOTO U3 HKUX Ha 20 KM/4 OOJIBIIE CKOPOCTH APYroro?

OTBeT:

Cama npurnacun [letio B rocTu, ckaszaB, 4ToO JKUBET B BOCBMOM IIOABE3NE B
kBapTupe Ne 468, a sTaxk cka3ath 3a0bu1. [lomoiins k nomy, [lets oOHapy)MIIL, 9TO
JIOM JBEHaINATHATAKHBIA. Ha kakom sraxe sxuBér Cama? (Ha Bcex sTakax
YHCIIO KBAPTUP OJMHAKOBO, HOMEpa KBAapTHpP B JOME HAYMHAIOTCS C CIUHHMIIBI.)

OTBeT:

He 3a6y0vme nepenecmu 6ce omeemol 6 01aHK omeemoe Ne 1 ¢ coomeemcmeuu
¢ uHcmpykyueii no ewvinoanenuro padomut. Ilposepvme, umoodvr Kasxxcowlii
omeem 0bl1 3anUCAH 8 CIPOKe C HOMEPOM COOMEEHICHBYIONLe20 3A0aHU .
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CucreMa oLleHMBAHHSA IK3aMEHAMOHHON PadoThHI MO MaTeMaTHKe
(0a30BbIii ypOBEeHB)

IIpaBunbpHOE pelmieHUe Kaxaoro w3 3aganuii 1-21 oreHuBaeTcs 1 Gamiom.
3ajiaHie CYUTACTCS BBIMOIHEHHBIM BEPHO, €CITH IK3aMEHYEMBbIi 1aJT IPaBUIIbHBIN
OTBET B BHJC LEJIOT0 YHCIa WIA KOHEYHOH MAECATUYHOW ApoOH, WIU
MOCJIEeIOBATENLHOCTH U DP.

31:;;:;{; [paBuiabHBIA 0TBET
1 26,7
2 21
3 2143
4 761
5 10,5
6 45
7 2
8 8
9 2
10 8
11 0,5
12 346
13 96
14 4123
15 3
16 45
17 3124
18 13
19 662 nnmu 722
20 33
21 10
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