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OcHOBHble cBepeHus 00 OCHOBHOM
rocyapcrBeéHHOM 3K3aMeHe No MateMaTuke

Ha BrImOTHEHUME TOCYIapCTBEHHOU 9K3aMeHAaIMOHHOU pado-
THI 10 MaTeMaTuKe oTBoauTc 235 MuHyT (3 yaca 55 MUHyT).

IK3aMeHaIMOHHAA pabora BKJIOUaeT 26 3agaHusg U COCTO-
UT U3 JBYX UacTeil.

IlepBasa yactp BKJOUaerT 20 3afaHUil ¢ KPATKUM OTBETOM,
BTOpad 4acTh — 6 3aJaHUU ¢ pasBePHYTBIM OTBETOM. 3a KaiK-
[0oe BepHOe pellleHre 3aJaHus [IePBOM YacTU MOJKHO IOJYUYUTH
onuH OaJiji, BCero 3a IEePBYIO YaCTh 9K3aMEHAI[MOHHOI pabo-
Tel — MakcuMabHO 20 6asioB. OTBeTHI K 3aJaHUAM HYYKHO
BHOCUTH B OJaHK oTBeToB N¢ 1 cmpaBa OT HOMeEpa COOTBETCT-
BYIOITIETO 3aJaHUs.

B sroit wacTu paboThl HpegIararTcd 3aJaHUsS HECKOJIbKUX
THUIIOB:

— 3aJaHusA, B KOTOPBIX TpebyeTcss BHIOpATh U3 HECKOJb-
KUX IPEAJOKEeHHBIX OTBETOB OJUH BEPHBIM;

— 3aJaHUA C KPATKUM OTBETOM;

— 3aJaHUsA Ha COIOCTABJIEHUE, B KOTOPBIX TpebyeTcsi COOT-
HeCTH maphbl 00'bEKTOB;

— BaJaHusA Ha BBLIOOP BEepHOTO (HEBEPHOTO) YTBEP:KAEHUS
13 HECKOJbKUX IIPEIJIOKEHHBIX.

IlpuBememM mnpuMepbl o(GOpMIEHMWS OTBETOB 3aJaHUIl pas-

HBIX TUIIOB W3 MEPBOI yacTu PabOTHI.
. m?3
1. HailinuTe 3HaueHMe BBIPAKEHUSI ——— OPU M = —-/7
7

OtrBer: —7.

2. CoorHecure apoOM, KOTOPbIE BBIPAMKAIOT MOJU HEKOTO-
POl BeJIMUMHBI, ¥ COOTBETCTBYIOIE WM IIPOIIEHTHI.

al ot B. L r. L
5 4 2 25
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1) 4% 2) 50%  3) 20%  4) 25%

A b B r
3 4 2

OTrBerT:

. YkamxuTe HOMepa BEPHBLIX YTBEPXKJIAEHUN.

3
1. ITapaiaesorpaMM MOXKHO BIMCATH B OKPYXXHOCTb.
2. Muamerp — G6oJbIIad M3 XOPH OKPYKHOCTH.

3. CymiectByer TpeyroasHuk c¢ yraamm 40°, 25° u 115°,

OrBeT: 23.

Bo BTOpOIl yacTu sK3aMeHAIMOHHON paboThl 6 3amanuii. 3a
saganus Ne 21—26 mo:xkHO moayuuTtb oT 0 mo 2 6aymos. Becero
3a BTOPYIO YacThb paboTbkl — MakcumaabHO 10 6annos. 3xech
TpebyeTcsl IPEACTABUTL IIOJHOE pellleHle B OJaHKe OTBETOB
Ne 2.

g momcuera 6a/JIOB yUyalerocs CKJIAABIBAIOT KOJUUECTBO
0aJLJI0B, IIOJYYEHHBIX 3a IEepPBYIO M BTOPYIO yacTu padorsl. Ta-
KHM 00pasoM, MAaKCHUMAJbHO yUYAIUNACA MOXKET IOJYYUTH 3a
pabory 30 GajioB.

Hnass yememiHolr cpaum 9SK3aMeHa [JOCTATOYHO HabGpaTh
8 6aI0B, 13 KOTOPBIX He MeHee 2 0aJIJIOB HOJIXKHBI OBITH IIO-
JIYUYeHBI 3a pellleHre 3aLaHuil II0 I'eOMEeTPHUU.

B cmpaBouHBIX MaTepuaiaX, KOTOPbIE€ Pa3faloTCsS BMeCTe C
9K3aMeHAIlMOHHOH paboToil, comep:KaTcs MaTeMaTHYecKue
(opmysibl U TAOIUIBI KBAAPATOB ABY3HAUHBIX uuces. pyru-
MU CHPABOYHBLIMK MaTepHalaMH, a TaKiKe KalbKYJIATOopaMu
II0JIb30BATHCS 3alIpelraercs.

PexomeHgaum mo MOATrOTOBKE K 9K3aMeEHY
C TMOMOIIBIO TMOCOOUSA

HawuGosee spdeKTuBHO pabOTy II0 HOATOTOBKE K JK3aMEHy
mo ajgredpe MOKHO IHOCTPOUTH IO CJHEAYIOIIEeMY IJIaHy:

1. O3HAaKOMUTBCS CO CTPYKTYPOM SK3aMeHAIITOHHOII pabOThI.

2. W3yumnB (myiy TOBTOPWB) TEOPETHMUECKUII MaTepua Iep-
BOM TeMBI OCHOBHBLIX BOIIPOCOB cofep:KaHus «4dwucjia U BbIpa-
sKeHusi. IIpeoOpasoBanme BBIPAMKEHUII», pa3odpaTh KOMMEHTA-
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pHUU MO PEIeHUI0 TUIIOBBIX 3aJaHUIl dTON TE€MBI U PEIIUTh I10-
cJIeJoBaTeIbHO BCe TPEeAJIOKeHHbIe 3aJaHusd.

3. CpaBHUTH IIOJIyUYEHHELIE OTBETHI C OTBETAMMU, IIPUBEIEH-
HBIMHU B KOHIe mmocobusa. O0s3aTebHO pa3odpaTbesa ¢ IPUUU-
HaMU IIOABJIEHUS OIMUOOK (ecau Takue OyayT), Ipu HEOOXOmu-
MOCTH TOBTOPUB TEOPETHMUEeCKUil MaTepuaj HJIU BOCIOJH30-
BABIINCh YKa3aHUAMU K  PeIIeHuI0 3aja4d, KOTOpbIe
IPeJIOKeHbl B pasiesie «YKas3aHUsd».

4. Paboras Tak " [gajbllle, IIOCJEIOBATEIbHO MMEPEXOIUTH
OT OZHOU TeMBI K IPYTOi, OT OOJHOTO pasaesa K apyromy. Cra-
paTrbcsa 3allOMHHATH OCHOBHBIE IIPHUEMBI PeIleHUs 3aJaHuil.

5. Pemrars moAroToBUTEIbHBIE BAPHAHTHI K 9K3aMeHY WU
BApMaHTHI SK3aMeHa MO0 MaTeMAaTHUKe ITPOIJIbIX JIET, KOTOPbIe
MOKHO HaWTH B JIUTEPAType.

B ciayuae ommbOOK B OTBeTax WMJIM HE3HAHUSA CIOCO0a BBI-
MMOJIHEHUS KaKOro-TO 3aJaHUS IIOBTOPUTH COOTBETCTBYIOIIMI
TEOPeTUUECKUl BOIPOC II0 AAHHOMY IIOCOOMIO ¥ BEPHYTHCA K
pelraeMoMy BapHAHTY.

PeROMeH,IIaI.(PIH II0 MOBEJEHUI0O HA JK3aMeEHe

Bo Bpemsa mpoBeneHusA sK3aMeHa cTapaliTech He BOJTHOBATHL-
ca. Yem ObIcTpee y BaC MOJYYUTCA COCPEIOTOUNTHCA Ha pellie-
HUY 3aJaHUl, TeM CKOpPee Bhl BCIOMHHTE HEOOXOAUMbIE MaTe-
MaTu4YecKue QPaKThl U IPUEMbI PEIleHNA TUIOBBLIX 3aJaHUM, a
TaK’Ke MOoWMeTe, YTO IIOJIOTOBKA K 9K3aMeHYy Ha YypPOKaX B
IIKOJIe ¥ C IIOMOIIbBIO JAaHHOTO IIOCOOMS He IpOILja JapoM U
BBl MO’KeTe MHOroe pemruTb. OZHAKO Bce JKe He CTOUT 3a0bI-
BaTh O CaMOIIpOBEpPKe.

" eme, BHIMATEJIbHO YUTAUTE Ycl08Ue U mpeO08aHUe BBI-
TMOJTHAEMOT0 3aZlauusa. B 3ajaHuax mepBoil yacTu paboThI oIle-
HUBAETCSA MOJbKO Omeéem Ha nocmasJenmblili eonpoc!

Ilepen TeM Kak NPUCTYOUTH K BBIMIOJHEHUWIO 3aJlaHUL, IIPO-
CMOTPUTE BCIO IIEPBYIO YACTh IIPEIJIOKEeHHON Bam paborsl. [la-
Jiee, He TepAs BpeMeHU, HaUMHANTE BHIIOJHATH OJHO 3a IPY-
rUM 3aJjJaHUA NepBOU yacTu. Ecim Kakoe-TO 3aJlaHue BBIZBAJIO
3aTPYAHEHUA, OCTaBbTE €r0 U NePeXOAUTe K PEIIeHUI0 cJie-
nytomiero. K npomyiieHHBIM 3alaHUAM MOYKHO OyJeT BEPHYTH-
cs mosyKe. PeKoMeHAyeM IpPOBepATH ceOA IIOCJie BBHIIOJIHEHUS
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KasKIOTI0 3aJaHmuA, a TaKiKe IIOCJe BBINOJHEHUA 3aaHuii
KayKkgoir yactu. PeKoMeHIanuy HO BBIIOJHEHUIO BTOPOII dac-
T PaboThl TAKME JKe, KaK UM JJIS IePBOM YacTH, OJHAKO 3IeCh
elrfe cJeLyeT CIeIUTDH 3a IPABUJIBHOCTBIO O(OPMJICHUSA PeIleH-
HBIX 3amauuii. OUeBMAHO, UTO HALO CTAPATHCA PEIIUTL 0OJIb-
IIee KOJIMYECTBO 3aJaHWil, HmpudyeM IpaBuabHO. Ilepen Tem
Kak czaTh paboTy, ellle pa3 IpOoBephTe MPABUJJILHOCTH 3AII0JI-
HeHUsA OJIaHKa OTBETOB, HE OCTAJOCH JIM HEepeIleHHBIM Ka-
Koe-TO 3ajJaHue.

Henaem ycnewmnoil cdavu sxzamena!



TEMATUNYECKUE TPEHUPOBOY4YHbDIE
3AAAHUSA

Moaoynb «Anrebpa»

Tema 1. YACJNIA N BbIPAXKEHUS.
NMPEOBPA30OBAHUE BbIPAXXEHUI

IIpu BeImOJIHEHMU 3aJaHUM IO IIPeo0pasoBaHUIO BLIpasKe-
HUH WCIIOJIB3YIOTCSA Pa3jIMUYHBbIE CBOMCTBA CTEIIeHW W apudme-
TUYECKOTr0 KBaAPAaTHOTO KOpHA. BuluncieHusa u nmpeodbpasoBa-
HUS TPeOYIOT MOBBINIEHHON KOHIEHTPAIMW BHUMAHUS.

B mepBoil yacTu sK3aMeHAI[MOHHOI PabOThI OOLIUHO TPedy-
eTcs BBIIOJHUTH OJHO WJIU ABA NEWCTBUS IJA IIOJyUYEHUS pe-
3yJIbTaTa 10 IIPeodpPa30BAHUIO IEJbIX U TPOOHBIX BLIPAYKEHUI.
Bo BTOpOIi yacTu — mpeobpa3oBaHUS MHOTOIIIArOBLIE, IIPUUYEM
YacTO IMPUXOAUTCA IMPUMEHATH PA3JIUUYHBIE METOABI Pa3jIorKe-
HUS BBIPAKEHUN Ha MHOYKUTEJIN.

1.1. JennmMocTb HaTypasibHbIX Yncen

HpI/I BBIIIOJIHEHU 1 Sa,Z[aHI/Iﬁ Ha MOJeJMMOCTh HAaATypPaJIbHBIX
qyuceJl HUCIIOJIB3YITCA pa3JInYHbIE CBOMCTBA A€JINMOCTH, OIIpe-
IeJieHIe M CBOIiCTBa HAMOOJIBIIIErO OOIero AeJMMOI0 M Hau-
MEHBIIIero OO0Iero KPaTHOTO ABYX UMCEeJ, a TaK)Ke IIPU3HAKU
meammoctu Ha 2, 3, 5, 9, 10.

TEOPETNHECKWE CBEAEHUA

Onpenenenne. HarypaapHoe UmMCIO a [OeJuTCA Ha HATY-
pajabpHOe umcao b, eciam CYIIeCTByeT HaTypaJbHOE UYKCJIO 11,
Takoe, 4To a = bn (Hampumep, 32 gmeauTcsa Ha 4, TaK Kak
32 = 4.8).

Onpenenenne. IIpocThIM UMCIOM HAa3LIBAeTCS TaKOe HATY-
paJibHOE UMCJIO, KOTOPOEe MMEET TOJHKO [BAa HATYPAJIbHBIX Je-
aurensi: 1 u camMo 9T0 umceso (HaIpuMep, YUCIO 7 OeJIUTCS
TOJBKO Ha 1 m Ha 7, mMO3TOMY 7 — IIPOCTOE YMCJIO).
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Onpenenenve. CocTaBHBIM YHMCJIOM HA3BIBAETCSA TaKoe Ha-
TypaJIbHOE YHCJI0, KOTOpPOoe mMeeT 0oJjiee ABYX HATypPaJbHBIX
nenuTenell (Hampumep, uucyo 8 meaurcda Ha 1, Ha 2, HAa 4 U
Ha 8, mMo9TOMYy 8 — COCTaBHOE UMCJIO).

JI060e cocmaséHoe HamMypanvHOe HUCLO MONCHO pPaA3no-
JHUMb HA npocmbovle MHONCUMENU, U NPUYEM MONLLKO 00HUM
cnoco6om.

C1ioco0blI, IIPU KOTOPBIX IIPOM3BEIEHUSA OTINYAIOTCS TOJBKO
MOPAAKOM MHOMKHUTEJelH, CUMTAIOTCA 3a OJAUH CIIOCO00.

CBoiicTBa JeJIMMOCTH

Ecau B cymMMe HATypaJabHBIX UHCEJ KaxkIOe cjaraemoe Je-
JUTCA HAa HEKOTOPOe YMCJIO, TO U CyMMa OEJUTCS Ha 9TO UMC-
Jo (mampumep, cymma uywucen 12 + 24 + 36 menurca Ha 12,
Tak KaK Ka'kJoe cjlaraeMoe CyMMbI nenuTcs Ha 12).

Ecau B mpomssegeHMM HATypaJbHBIX UMCEJ OJUH W3 MHO-
JKUTeJel JeJMNTCs Ha HEeKOTOPOoe YMCJIO0, TO U IIPOu3BeAeHU’e
IeJUTCA Ha 9TO uYucjao (HampuMmep, IIPOU3BeIeHHEe YHCes
12-13 -14 penurca ma 6, Tak Kak OOMH 13 MHOKHUTeJged — 12
meaurca Ha 6).

IIpu3Haxku neaumocTu Ha 2, 3, 5, 9, 10

Yucao menuTcs Ha 2 TOTZAA W TOJBKO TOTAA, KOTAA OHO
OKaHuUMBaeTca ueTHou mudpoin (mudppser 0, 2, 4, 6, 8 — uer-
Hble; muppsl 1, 3, 5, 7, 9 — HeuerHbIe; uncao 14 geauTcsa Ha
2, TaK KaK OKamumBaeTrcs Iudpoi 4).

Yucao genuTcsa Ha 3 TOTAA ¥ TOJIBKO TOT/Ia, KOTZAa CyMMa ero
mudp penurcsa Ha 3 (Hampumep, uymciao 84 mesuTcda Ha 3, TaK
Kak cymma ero mupp — 8+4 =12 genurca Ha 3).

Yucao menuTcs HA 5 TOTZA W TOJBKO TOTAA, KOTAA OHO
okanuymnBaercsa nudpon 0 miam 5 (mampumep, yucyao 45 meamr-
cAd Ha 5, TaK KaK OKaHumBaeTca mudpoit 5).

Yucao genurcsa Ha 9 Torma W TOJBKO TOrga, KOTAa cyMMa
ero nudp geautcd Ha 9 (mampumep, umciao 198 menurcsa zHa 9,
TaKk Kak cymma ero nmudp — 1+ 9+ 8 = 18 menurca ma 9).

Yucao genutcsa wa 10 Torma u TOJBKO TOTa, KOTZAa OHO
okaHumBaetrca nudpoir 0 (mampumep, umciao 60 meaurTcsa Ha
10, Tax Kak orkamuumBaetrcs mudpoi 0).
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Onpenenerre. OcTaTKOM OT [IeJIeHUS HATYPAJBHOTO YHCJIA
a Ha HATypalbHOe UYHMCJI0 b HasbIBaeTCs TaKoe HaTypaJIbHOe
YKCJO0 F, UTO PA3HOCTL a4 — r geaurcd Ha b, u 0 < r < b.

T.e. UMCJIO @ MOKHO TIPEACTAaBUTH B Bume a = bn + r, vae
n — HEKOTOpOe HATypasibHOEe YHCJIO, a I' — OCTATOK (YHCJIO
n Ha3BIBAIOT YaCTHBIM; HAIpuMep, ymcyao 17 MOKHO IIpejacTa-
BUTH cJeayioniuM obpasom: 17 = 5-3 + 2, T.e. IIpu JejieHUU HA
5 ymcao 17 maer ocraTok 2, a ymciao 3 OyJeT IIPU STOM UYaCT-
HBIM).

Onpenenenne. Eciu HaTypaJbHOE UMCJIO @ JEJUTCA Ha Ha-
TypajabHOe YuCca0o b, TO Unca0o b HA3LIBAIOT AEJUTEIeM YHCJIa
a, a YMCJ0 a4 — KPaTHBIM 4uHcjaa b (Hampumep, YUCJIO 5 — ne-
auTess yucaa 45, a ymcao 45 — KpaTHOe uwmciaa H).

Onpegnenenne. Ilycts a u b HaTypanbHBle yuciaa. ducao d
HA3BLIBAIOT OOIIMM [IeJIMTeJIeM IJs a U b, eCli OHO SIBJISIETCS
IeauTegeM U OJaS @, U OJid b (HampuMep, YUCJIO 2 — OeJUTeNb
ypcaa 12 m genuTesb yucjaa 6, IOSTOMY YMCIO 2 SBJSETCS
obmuM menuTesieM umcea 12 u 6).

Cpenu menuTeseil uuces eCTh HAMOOJBININI, KOTOPBIM Ha-
3LIBAIOT HAMOOJBIINM OOIIUM JeJuTeJeM uucel a u b, u o0bo-
smauator HOI (a; b) (mampumep, HOJT (12; 6) = 6).

Onpegnenennve. Ilycts a u b HaTypasbHble ynucaa. ducio k
HA3bIBAIOT OOIIMM KPATHBIM AJS @ U b, ecii OHO KpaTHO U 4,
u b (Hanpumep, uuciyio 45 geauTcsa Ha 5 U Ha 3, IMOITOMY AB-
JsieTcs OoOIIMM KpPATHBIM uucesa 5 u 3).

Cpenu oOIIUX KPATHBIX €CTh HAWMEHbBINWIl, KOTOPBLIH Ha-
3bIBAIOT HAMMEHBIIINM OOIIMM KPATHBIM uucea a u b, u o6o-
suauaoT HOK (a; b) (manpumep, HOK (3; 5) = 15).

SAOAHVA OJIA AKTUBHOIO OBYHEHWA
(C KOMMeHTapUsMU, peLLeHUSIMI, OTBETaMi)

Jenutean u KpaTHbIE YUCJIA

3agaunue 1. Boibepure us uncern 4, 6, 8, 10, 12 menure-
an 20.

Pemenue.

Yucao 20 geaurca Ha 4 u Ha 10 1 He geautcsa Ha 6, 8, 12,
mo3ToMy TOJdbKO umciaa 4 m 10 ABISIOTCS DEeIUTeNAMHU YNC-
aa 20.

OrserT: 4, 10.
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3aganue 2. Boibepure u3 umcen 4, 6, 8, 10, 12 xpar-
HBIE 4.

Pemenue.

W3 yrasauubix uncea Ha 4 geasarca 4, 8, 12 u He menArcs
6 u 10, mosToMy TOJNBKO umcaa 4, 8 u 12 ABISIOTCS KPATHBI-

mMu 4.
OrsBerT: 4, 8, 12.

Bamanue 3. Joxaxure, uro cymma 25 + 44 + 83 pgenmrca
Ha 13.
Pemenue.

IIpescTaBUM KaKkgoe cjaraeMoe HCXOLHOH CyMMBbI B BHIE
cremern 2: 4 = 22, 8 = 28,

4 3
20 44 485 = 26 4 (22) +(2%)" =26 428 4 2°.
BrelHeceMm o6muit MHOkuUTEeNIb 2° 3a cKOOKH.
26 +28 +2° = 26(142% +2%) = 26.13.
ITo cBoiicTBAaM [OEIMMOCTH MBI HOJYUYUIU, UTO AEJIUTEIEM

26 + 44 1 83 gngerca uuciao 13, sHauur, cymma 26 + 44 + 83
meautcd Ha 13.

IIpusnaxku neaumocTu Ha 2, 3, 5, 9, 10

Samaunue 4. YKa)KuTe YKUCJI0, KOTOPOE NEJUTCA Ha 3.
1) 314 2) 315 3) 316 4) 317

Pemenue.

IIpuMeHVM K 9THUM UYHCJaM IPUSHAK AeguMocTu Ha 3. Jis
STOTO BBIUMCJIUM CyMMYy (P B 3aOKUCH KAXKIOT0 U3 3THUX UM-
ceJ.

314 — cymma mupp 3+ 1+ 4 = 8 He genurTca Ha 3.

315 — cymma mupp 3+1+5 =9 genurca Ha 3.

316 — cymma mudp 3+1+ 6 = 10 e meaurca ma 3.

317 — cymma mupp 3+1+ 7 = 11 "He menurca Ha 3.

HUrak, Tonbko y omuHoro umciga 315 cymma mudp AeaIuTCs
Ha 3, 3HAYUT, MO MPUIHAKY HEJIUMOCTA HA 3 UM CaAMO UHCJIIO
315 genurcsa Ha 3.

OrBeT: 2.
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3agaunue 5. Kaxymo nudpy Hamo HIOCTABUTL BMECTO ¥,
uT00bl umcao 123% menumiaocs Ha 27?7

Pemenue.

Yucao 123% pmeaurcsa Ha 2 Torga M TOJBKO TOTAAa, KOTIa
OHO OKAQHYMBAETCA YETHON mudpoit, 3HAYUT, BMECTO * MOYKHO
mocTaBuTh yeTHbIe mudpsl: 0, 2, 4, 6, 8.

OrserT: 0, 2, 4, 6, 8.

3amganue 6. Haliture mocieqHIOI ITUQPY UUCIA
a=1-2-3-4-5-6-7-8.

Pemenue.

Yucaioa =1-2-3-4-5-6-7 -8 genurcsa Ha 2 u Ha 5, 3HAa-
yutr, oHo geautca u Ha 10. ITosTomy ero mociemuss mudpa
pasua 0.

OrBerT: O.

Henenue ¢ octaTkoM

Sagauue 7. OcraTok oT menenus uucyaa 123 Ha 8 paBeH:
1)1 2) 2 3) 3 4) 7

Pemenue.
BeimostHUM nesieHue yroJKOM.

1238
-8 |15
43

40
3

OcraTok or genenusa uuciaa 123 Ha 8 paBeH 3.
OrBerT: 3.
Bamansue 8. Haiizure mocaenuon nmudpy umcta 22010,

Pemenue.

BosBoguTs B CcTeleHb YMCIO 2 [OJIr0, IIOSTOMY MCCIELyeM
BOIIPOC O TOM, KaKMMH Iu(PPaMU MOIYT OKAHUMBATHLCS CTeIle-
HU 4ymcsaa 2.

PaccmoTpuM IocjaemoBaTebHBIE HATypPAJdbHBLIE CTEIeHH’
yucaa 2.



