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1. ITacmopTt mporpamMmsl

AHHOTAIUS MPOTPAMMBbI JlonomHUTENbHAS o0mieoOpa3oBaTenbHas oOIepa3BUBArOIIAs
nporpamma «[loarotoBka k OI'D mo maremaruke» HampaBieHa Ha
MOJITOTOBKY OOydaromuxcs K [ocynapcTBeHHONW UTOTOBOW aTTeCTalluy B
HOBOW (opMe 00s3aTeIHHOr0 TOCYJapCTBEHHOTO JK3aMeHa (nanee —
OI'Q) B 9 kiacce, a TakKe Ha NOBBIIIEHUE YPOBHS UX MareMaTHUeCKOU
MIOJITOTOBKH, Pa3BUTHE y OOYUYaAIOIIUXCSI TBOPUCCKHUX CITOCOOHOCTEH Mpu
pelIeHNH KOHKYPCHBIX 3a71a4 00Jiee CII0)KHOTO YPOBHS.

[Iporpamma coctout u3 7 moayneid. OOydaromuiicss BpaBe OCBOUTH KaK
BCE MOJIYJIH, TaK M OJUH HJIU HECKOJIBKO MOJIYJIEH B COOTBETCTBUH CO
CBOMIMH 00pa30oBaTEeIbHBIMHU MMOTPEOHOCTSIMHU.

HanpasieHHOCTB EcrectBeHHO-HayyHas
AOIOJTHUTEIbHOMN
o0meo0pa3oBarebLHO
o0mepa3BuBaouiei
NMPOrpaMMblI

Bun nesaresibHOCTH Maremaruka
JAOTOJTHUTEILHOM
001eo0pa3oBarTebHOM
o01epa3BuBaK e
NpPorpamMmbl

Kareropus o0yuawmmuxcst 9 xnacc (15-16 ner)

Cpok ofyueHus 60 yacos!

dopma o0yueHust O4Has

Pesxum 3ausaruii 2 aK. yaca B HEJIEIIO

Oxungaemoe MUHHMAJIbHOE | 7-15
H MaKCHMAJIbHOE YHCJI0
00y4YaOIIMXCHA B OHOM
rpynmne

Kareropus cocrosinusi bes nereit OB3
3/10POBbSA 00y4AKOIIHUXCS,
KOTOpbIe MOT'YT ObITh
3a4MCJIeHbI HA 00yUeHue 1o
JOIOJHHUTEJILHON
0011e00pa3oBaTeIbHOM
o01epa3BuBao e
nporpaMmme

2. AKTyaJIbHOCTb NIPOTrPAMMBI

AxtyanbHocTh mnporpammbl  «lloarotoBka k OI'D mo Maremartuke» oOyClOBIIEHa €ro
MPAaKTHYeCKo 3HauuMocThio. OOyyaromuecs MOTYT HPUMEHHUTDH MOJIyYeHHbIE 3HAHUS U MPaKTUYECKHH
onbIT npu cradue OI'D, a B manpHeimem EI'D. JlaHHBIM Kypc Tak k€ NMOMOXXET HAay4YWUTh IIKOJBHUKA
TeXHHUKe paboThl C TECTOBBIMHU 3aJjaHUsAMU U caade OI'D.

ITporpamMmoii IKOIBHOTO Kypca MaTeMaTHKH HE MPeycMOTpeHbl 0000IEeHNe U CUCTEeMaTH3aLHs
3HaHUH MO pa3IMyYHBIM pasJiesiaM, MOJyYEHHBIX y4YalllUMUCS 3a BeCh MepHroj oOydeHus ¢ 5 mo 9 kiacc.
ITporpamma no3BOJMUT CUCTEMATU3UPOBATh U YIIIYOUTh 3HAHUS YJaLIUXCs 110 Pa3IMYHBIM pasJiesiaM Kypca
MaTeMaTHKH OCHOBHOM HIKOJbI (apudmeTuke, anredpe, CTaTUCTHUKE U TEOPHU BEPOSTHOCTEH, TEOMETPHH).

! O6yuarommiicst, ponuTens (3aKOHHBIH MPEICTABUTEND) HECOBEPIIEHHONETHETO 00YHAIONIEr0Cs! TIPH 3aMOTHEHHUH 3asBIEHHS O
3aYMCIEHUN W 3aKJII0YEHWH JOroBopa 00 OKa3aHWHM IUIATHBIX 00pa3oBaTeNbHBIX YCIYr BOpaBe BHIOpaTh W3 0OIIEro
KOJIMYECTBA YacOB IO JIOTIONHUTENBHOW 00Ieo0pazoBaTenbHON obmiepasBuBatomeil nporpamme «llomroroska x OI'D mo
MaTeMaTHKe» JII000e KOJIMYECTBO YacoB, HO He Oornee obmiero kommyectsa yacos 1o JJOOII B nieoMm.



B manHOM Kypce Takke pacCMaTpUBAaIOTCS HECTAHJAPTHBIC 3aJaHUS, BBIXOASAIIME 3a PAMKH IIKOJbHOU
porpaMmel (TpaduKu ¢ MOIYIIEM, KyCOUHO-3aJaHHbIe (DYHKIIMH, PEIICHHE HECTAHJAPTHRIX YPABHCHHUNA H
HEPaBEHCTB U Jp.). 3HAHUE ITOr0 Marepuajia ¥ YMEHHUE €ro MPUMEHSITh B MPAKTHUYECKOU JEATEIbHOCTH
IO3BOJIMT IIKOJbHUKAaM pPCIIATh pa3HOO6p3,3HBIe 3aJa4u pastqHOﬁ CJIO)KHOCTH H ININOATIOTOBHUTBCA K
YCIICITHOM cllaue SK3aMeHa B HOBOU ()OpMe UTOTOBOM aTTeCcTalliy.

3. Heau u 3aga4u

Opranu3zanoHHO-NeIArornYecKoi 1nejblo oopaszoBarenbHoi nporpammel «Ilogroroska k OI'D
110 MaTE€MAaTUKE» ABIACTCA CO34aHUC yCJIOBHﬁ, IMO3BOJIAIOIIUX MMOATOTOBUTL YHAIIUXCS K YCHGMHOﬁ caadue
WTOTOBOTO K3aMEHa 110 MaTeMaTHKE 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.

JAupakTuyeckasi nejib MPorpaMMbl — COJCHCTBOBATh PA3BUTHUIO MMO3HABATENIbHBIX WHTEPECOB,
HWHTCJUICKTYAJIBHBIX U TBOPYCCKHUX crnocoOHocTEl 06yqa}01111/1x051 B IpOHECCC PCHICHUA MATEMATHYCCKHUX
3a/a4y, pacIIMpeHHEe MaTeMaTU4YecKoro Kpyro3opa, COBEpIIEHCTBOBAHHME  YCJIOBHHM  pemiarhb
MaTeMaTHYeCKHE 3a/1auH.

3agaum:

. MOBTOPUTH U CUCTEMATH3UPOBATHL 3HAHU A 06yqafonmxcs[ B 001acTu MaTEMaTHUKH,
. 3aKPCIUTH AJITOPUTMBI PpCHICHUA MATCMAaTHYCCKUX 3aJia4,

i COBCPHICHCTBOBATHL YMCHUA IIPUMECHATH OCHOBHBIC MCTOABI PCHICHUSA 3a/1a4,

i HU3Y4YUTHh HOBBIC MCTOABI pCHICHUA 3ada4 MOBBITIIEHHO N CJIOKHOCTH,

i CIoco0CTBOBATH PAa3BUTHIO MHTEPECA HIKOJIBHUKOB K IPCAMETY MaTCMAaTHUKaA.

4. Oxuaembie pe3y/ibTaThbl 0CBOCHHS NPOIPaAMMBbI

+ pacmupeHue 3HaHUK 00 OCHOBHBIX aJITOPUTMAaxX PEIIeHHUs 3aJad, pa3IMUYHbIX METOJaX U MprueMax
perieHus 3a1a4;

+ pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKHUX CIOCOOHOCTEW Ha
OCHOBE OIIbITAa CaMOCTOSITEIIBHOTO PEIICHUs 3a7ad Pa3HOrO BHUA, aHAIM3a W OICHKH HOBOU
nH(pOpMaIuu;

*  CO3HATEJIbHOE CAaMOOMpPEIEICHUE YUCHUKA OTHOCHTEIBHO MPOouMiIs JalbHEHIIEro o0ydeHusT Win
npodeCcCHOHATBHON IeATeIbHOCTH;

+ ycnemHocTh Hanucanus OI'D nmo Maremaruke.

Oobyuaromuecsi, 0CBOUBIIHE POTrPaMMY, T10JKHbI 3HATH:
+  OCHOBHBIE MaTeMaTuyeckue GopMyIbl, HCIOIb3yeMbIe B aIreOpanveckux 3a/1auax;
*  OCHOBHBIE (POPMYJIBI U TEOPEMBI IIJITAHUMETPUH;
*  CYIIHOCThH QITOPUTMHYECKOTO MOJIX0/Ia B PELICHUH 3a/1a4.

OOy4aromuecsi, 0CBOUBIINE IPOrPAMMY, A0IKHBI YMETh:

+ IPOBOJIUTH IO H3BECTHBIM (OpMYyIaM U MpaBuWiIaM MpeoOpa3oBaHMUs OYyKBEHHBIX BBIPAKCHMI,
BKJIFOUAIOIINX CTENIEHU U PaJHKabl;

+ pewarh palMOHaJbHbIE M UPPALMOHAJIbHBIC YPAaBHEHUS M HEPABEHCTBA, a TaKXKE CHCTEMbI
YPaBHEHUI U HEPABEHCTB;

¢ CO3JaBaTb MaTEMaTUYECKUE MOJEIIN;

¢ pemiarb 3aJa4y C IPAKTUYECKUM COACPKAHHUEM;

+ pemarb NpakTHUYECKHE 3aJa4d, CBA3aHHBIE C HAXOXKJEHHEM I€OMETPHYECKUX M alreOpandecKux
BEJIMYUH, IPUMEHS U3yUYEHHbIE MaTeMaTHuecKue (pOpMyIlbl, ypaBHEHHs U HEPAaBEHCTBA;

¢ pemarb IUITAHUMETPUYECKHUE 3a1a4H;

+  pemlarsb 3aJjaHus, IO THITy NpUOIKEeHHOMY K 3agaHusaM OI'D.

O0yuarouue, 0CBOMBIIME MPOTrPaAMMY, 10JKHbI BJIA/IeTh HABBIKAMM:
+  CaMOCTOSITEIbHON MaTeMaTHYeCKOW M TBOPYECKOH NeATeNbHOCTH Mo pemeHuro 3amad OI'D mo
MaTeMaTHKe;
+  paboThl ¢ HHPOPMAIHEIi;
+  TpYIIOBOTrO B3aUMOAEUCTBUS;



pa3paboTKU ¥ pean3alui MaTeMaTHYECKOTO HCCIICIOBAHUSL.

5. Y4eOHBIN MJIaH

B TomM uncJie:

Ne HaumenoBanue Bceero
. ®opMBbI KOHTPOJIAA
n/n MoayJieil U pa3ienoB 4acoB | Teopus | [Ipaxrnka
1. |Moayns 1. JlenumocTs uncen 4 1 3 3ager
2. |Moayns 2. JlekapTOBbl KOOPIUHATBHI. 4 1 3 Jauer
BexTopsl Ha rutockocTr
3. |Moayns 3. YucnoBble QyHKIUU U 2 5 6 Jauer
MO CJIEIOBATENbHOCTU
4. |Monynb 4. MHOTOUJICHBI 6 2 4 3auer
5. |Monynb 5. YpaBHEeHUs 1 HEpABEHCTBA 10 3 3auer
6. |Moaynb § I'eomeTpuueckue purypsi 12 3 9 Jauer
Y UX CBOMCTBA
7. |Mopnyns 7. [Ipaktnueckas
MareMaTuka. CTaTuCTUKa U TEOPHS 16 4 12 3auer
BEPOSTHOCTEHN
UTOIO: 60 16 44
6. YueOHO-TeMaTHYeCKUH IJIAH
Ne HaunmeHnoBaHue Bcero B Tom umncie: ®
v OpPMbI KOHTPOJIS
n/u MoJyJIel, pa3aeaoB U TeM 4acoB | Teopus | MpaxTixa P P
1. |Moayas 1. leanMocTb yucest 4 1 3
1.1. |TIpuznaku neaumocTtu. Hanbombimmit ) 1 1
0oO0IIHi1 1eIuTEID
1.2. |YucnoBsie BRIpOKEHUS 1 1
1.3. |[IpomMexkyTOUHas aTrTecTaims 1 1 3auer
2. [Moayas 2. JlekapToBbI
KOOpAUHATHI. BekTOpHI HA 4 1 3
IUIOCKOCTH
2.1. |KoopnuHate! u rpaduku 2 1 1
2.2. |Onepaiuu HaJl BEKTOpamMu 1 1
2.3. |IIpoMexyTouHas arrecTanus 1 1 3ager
3. |Moayas 3. UnciioBbie QyHKIIUHM 1 8 ) 6
MOCJIe0BATEILHOCTH
3.1. |CgoiicTBa pyHKINN 4 1 3
3.2. | Apudmernyeckas u reoMeTpruUecKas 3 1 )
IIPOrpECCUU
3.3. |IIpomexyTo4Hast aTTecTanys 1 1 3ager
4. |Monynab 4. MHOro4/ieHbI 2 4
4.1. | PaznoxeHre MHOTOYJICHA Ha 1 1




MHOHTEIIN
4.2. |IIpeoOpazoBaHue BhIPAKCHHUN 3 1 2
4.3. |IIpoMexxyTouHas arTecTanus 1 1 3auer
5. |MonyJs S. YpaBHeHUs U 10 3 7
HepaBeHCTBa
5.1. |Merozbl perieHust ypaBHEHUN U 3 1 )
HEPaBEHCTB
5.2. | YpaBHEHHUs U HEPABEHCTBA C 3 1 5
apameTpom
5.3. |Cucrembl ypaBHEHUN U HEPABEHCTB 3 1 2
5.4. |TIpomexyTouHas arTecTamus 1 1 3auer
6. |Moayasb 6. ['eomeTpuueckue 12 3 9
(uryps! 1 ux coiicrea
6.1. |I'eomeTpus Ha kieTuaToil Oymare 3 1 2
6.2. |Ilmomanu puryp 4 1 3
6.3. |3amaum Ha MOCTPOEHUE 4 1 3
6.4. |[IpomexyTrouHas arrecTauus 1 1 3auer
7. |Monyas 7. [IpakTuyeckasi
MaremMaTuka. CTaTHCTHKA U TeOPUs 16 4 12
BepoOSITHOCTEM
7.1. | TexcToBBIE 3a1a4H 6 2 4
7.2. | DneMeHThl KOMOMHATOPUKHU U TEOPUHU 5 ) 3
BEPOSTHOCTEHN
7.3. |IIpomexxyTouHas arTecTaims 1 1 3auer
HUTOroO: 60 16 44
7. Conepxxanue J0NOJHUTEIbHOI 0011e00pa30BaTeILHOM 001Iepa3BUBAIOIIIEH TPOTPAMMBI
Ne HanmenoBanmue
N Conepxanne o0y4eHust
n/n MOYyJIeH, pa3/ies0B U TeM
Monyas 1. lerumocts unced
1.1. |IIpuznaku nenmumoct. Hanbonemmit | Teopust: [lecstuunas cucrema cuuciaeHus. JleammocThb
oOuIuii 1enuTens, HauMEHbIIee HaTypaJIbHbIX YHCEIL.
oO1iee KpaTHOe [Ipaktuka: Ilpoctbie W cocTaBHbIE uMCTa, PaA3JIOKEHUE
HaTypaJIbHOTO YKCiia Ha MPOCThie MHOXKUTENU. [Ipu3Haku
JeauMocTd Ha 2, 3, 5, 9, 10. HaxoxxaeHue HanOOJIbIIEro
obmero apenutens (manee — HOJl) u HaumeHblero
obmrero kparHoro (nanee — HOK). [lenenue ¢ ocraTkoMm.
1.2. |YucnoBsie BbIpaXXEHUS Teopusi: Moaynb (abcontoTHas BETUYMHA) YKCA.

IIpakruka: CpaBHeHue palMOHAIBHBIX quceln.
Apudpmernueckue  JeMCTBUS ¢ pallMOHAJIbHBIMU
guciaMu. YUCI0BbIE BBIPAXKECHUSA, MOPANOK IEHUCTBUN B
HUX, MCIIOJIB30BaHUE CKOOOK. 3aKOHBI apH(pMeTHYecKHX
nevictBuii. Ilonatue 00 HppalMOHAIBHOM  YHCIIE.




CpaBHeHME  JIEUCTBUTEIBHBIX  YHUCEIL

[Iponopuuu. Oxpyrnenue 4ucel.

IIpoueHTSI.

Monyasb 2. JlekapToBbl KOOPAMHATHI. BeKTOPHI Ha MJI0CKOCTH

2.1.

Koopaunars! u rpaduku

Teopus: ['eomeTpryeckuii CMBICI MOTYIIS.

[Ipakruka: Pemenne 3a7a4 reOMETPUYECKOTO
colepKaHus  Ha  KOOPAMHATHOM  IUIOCKOCTH €
UCTIONIb30BAaHUEM AJIreOpandeckoro MeTofa M C OMOpoH
Ha rpadudeckune npencrasieHus. lIpourenne rpadukos
u gauarpamMm. CocTaBlieHUE YypaBHEHMH NpPSAMbIX U
napabos 1o 3ajaHHeIM  ycnoBusaM. Iloctpoenue
rpauKoB C IByMs IEPEMEHHBIMU.

2.2.

Onepanuu HajJ BEKTOpaMH

Teopwus: Bexrop, mimrHa (MOIYTh) BEKTOpA.

[Ipaktuka: omepanuu HaJa BEKTOpamMH (CymMMa BEKTOPOB,
YMHO>KE€HHE BEKTOpA Ha YKCIIO0). YTOJ MEXIy BEKTOPAMH.
CkansipHO€ MPOU3BE/IEHNE BEKTOPOB.

MonyJb 3. UncsioBbie GyHKIUM U MOCJIEA0BATEIbHOCTH

3.1.

CaoiicTBa QyHKIIUU

Teopus: Ilocrpoenue rpadukoB H3YyYEHHBIX (PYHKIIMIA,
WX HCCIeIOBaHUeE.

[Ipaktuka: IlocTpoeHue Ooree CIOXKHBIX TIpapUKOB
GyHkUMA  (KyCOUHO-3aJJaHHBIX, C  «BBIKOJOTHIMI
TOYKAMH | T.II.).

3.2.

Apudmernueckas u reoMeTpudecKas
Mporpeccun

Teopusi: I[loHATHE YMCIOBBIX MOCIEAOBATEIBLHOCTEM.
Apudmernueckas U reoMeTpuyYecKas Iporpeccuu.
[Ipaktuka: Pemenue 3aaa4 ¢ mpuMeHeHHEM (Hopmyit n-ro
YIeHa U CyMMBI 7 TIEPBBIX WICHOB apu(pMETHUYECKON M
reoMeTpuyeckoi nporpeccuid. CioKHbIE€ MPOUEHTHI.

Moayab 4. MHOT0O4J1€HbI

4.1.

PaznoxxeHne MHOro4seHa Ha
MHOXHUTCIN

Teopus: [ToHsiTHEe MHOTOUJIEHA.

[Ipaktuka:  CrnoxxeHue,  BbIYMTAHHE,  YMHOXXCHHE
MHOTOWIEHOB. Pa3iokeHre MHOIOYJIEHOB HA MHOKHTEIIH
C MCII0Jb30BaHUEM HECKOJBKHUX CIIOCO00B.

4.2.

[IpeoOpazoBanme BeIpaKeHUI

Teopusi: CriocoObl peoOpazoBaHus BRIPAKESHUIN.
[Ipaktuka: MHoTOImIAroBhie MPEOOpPa30BaHUs IEIBIX MU
JIpOOHBIX BBIpAXKCHUH (MPUMEHSS IIHPOKHA HAOOP
U3yYCHHBIX aJIrOpPUTMOB). JleHCTBUS ¢ anreOpanyecKuMu
npoOsimu.  PanmoHanbHBIE — BBIpOXEHHS W HX
npeoOpa3oBaHusl.

MonyJib S. YpaBHeHHs M HEPaBeHCTBa

5.1.

Mertopl pelieHus ypaBHEHUHN U
HEPaBEHCTB

Teopus: Buasl ypaBHEHUN.

IIpaktuka: PelieHue cuCTeM JIUMHEHHBIX ypaBHEHUHN H
CUCTEM,  COACpXKAIIUX  HEJIMHEHHBIE  YpaBHEHU,
crnocobaMu  TMOJCTAaHOBKM M CJlOXeHUs. Pemienue
JUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM U HX
cHCTeM, TPeOYIOIMX aaredpandyeckux MpeoOpa3oBaHUM.
Pemenne  KBajgpaTHBIX  HEPABEHCTB U CUCTEM,
BKJIFOUAIOLIUX KBAJIpaTHbIE HEPABEHCTBA.

5.2

VYpaBHEHMS U HEPABEHCTBA C
IapaMmeTpoM

Teopus: I[lpuembl U TEXHUKH PELICHUS YPAaBHEHUN U
HEPABEHCTB C apaMeTPOM.




[IpakTtuka: Pemenue 3aia4, CBI3aHHBIX C UCCIIEI0BAHUEM
HEPAaBEHCTB U CHCTEM, COJIepKaluX OyKBEHHBIC
KO3 (UITHECHTHI.

5.3. |Cucrembl ypaBHEHUN 1 HepaBeHCTB | Teopus: YpaBHeHUE C ABYMS NEPEMEHHBIMU; pELICHUE
YPaBHEHUS C IBYMS IEPEMEHHBIMH.

[Ipaktuka: Cucrema AByX JIMHEHMHBIX YPAaBHEHUM C ABYMS
MIEPEMEHHBIMU; pelenne MOJACTaHOBKOM "
anreOpanveckuM cioxeHueM. PemieHue mnpocrednmx
HEJIMHENHBIX CUCTEM.

Monyab 6. I'eomeTrpuyeckne GUrypsbl 4 HX CBOMCTBA

6.1. |TeomeTpus Ha KiIeTUaTOM Oymare Teopus: OCHOBHBIE TIOHSITHS, CHMBOJIMKA.
[Ipakruka: Crnioco6bl opopMIiIeHUS peleHus
FeOMETPUUECKHX 3a7ad.

6.2. |IInomanu puryp Teopust: @opMyinbl BEIUKUCICHUS IO Guryp.
[Ipaktuka: Pemenue 3anay.

6.3. |3agaun Ha MOCTPOECHUE Teopus: 3agaun Ha MOCTPOEHUE
IIpakTuka: Pemenue 3a1a4 Ha IOCTPOEHUE.

Monyas 7. Ilpaktuyeckass MaremaTnka. CTaTUCTHKA U TeOPHUs BepPOSITHOCTe

7.1. | TekcroBbIe 3a1aun Teopus: TexcToBble 3a1a41

[IpakTuka: Pemenne  3amau apumMeTHnyecKuMu
croco0aMm  pacCyKIeHUH, anreOpanvdecKuM METOA0M
(cocTaBneHue BbIpaKEHUH, YPAaBHCHUM, CHCTEM).

7.2. | DneMeHTHl KOMOMHATOPUKH U Teopun | Teopus: 3HAKOMCTBO cO crelu(UKON KOMOWHATOPHBIX U
BEPOSITHOCTEH BEPOATHOCTHBIX 3a/1au.
[Ipakruka: Pemenue 3agay.

8. MarepuaibHO-TeXHHYECKOe o0ecreyeHne J0MOJTHUTEeIbHOH 001eo00pa3oBaTe/ibHOM
o01epa3BuBaOIeiil MPOrpaMmMbl

s oGecriedeHusi IporpaMMbl HEOOXOIMMBI: ayIUTOPHBIM (OHI, MYIbTUMEIUNHBIA KOMILIEKC,
USB-mozewM, dem-kapra, BujgeomMarepral, HarigqHble MOCOOus, TUIaKTHUECKU MaTepual.

9. MeTomnuecKkne peKOMEHIAIMH 110 OPTaHU3AMU 00Pa30BaTeILHOI0 MpoIecca

OcHOBHBIE  (OpPMBI  OpraHu3anuu OOyueHHs: [poBeleHHe JIeKUUHd (OpoOlIeMHBIX U
TPaJUMIMOHHBIX); MPAKTHUECKUX 3aHATUHA (KOJUIEKTUBHBIE (OPMBI OOCYXKIEHHs, KpYIVIbIE CTOJIBI,
MO3IOBBI€ IITYpPMbI, paboTa B MHKpPOIpYyNIIax — pelleHue NpoOIEeMHBIX CUTYalMi, MOJEIHPOBaHHE,
3alIUTa peuleHuid), pasiuuHble (OPMBI CaMOCTOSTEIbHONM paboThl, MPOMEXKYTOUHbIE aTTECTALMH
oOydarouxcs, KOHCYIbTallud U T.J.

CamocrostensbHas pabora oOydaroluxcs IMpeanojaraeT pazauyHble (OPMbI UHIUBUAYATbHON
y4eOHOH N1esTeNbHOCTU: KOHCIIEKTUPOBAaHHE HAyyHOW M Yy4eOHO-METOAMYEcKOH IuTeparypbl, cOop u
aHaJIN3 NPAKTUYECKOIO Marepuasa, BEICHUE CJIOBaps, NPOEKTUPOBAHUE, BBINOJIHEHNE TEMaTHYECKUX
HCCIIeIOBAaTeNbCKUX 33aJaHui U mp. Beibop ¢opm M BHIOB camMOCTOATENLHONH pabOThI ONpenesstoTcs
UHAWBUIYaIbHO-TUYHOCTHBIM M KOMIIETEHTHOCTHBIM ~ MOJXOAOM K  OOy4YEHHIO  COBMECTHO
IperoaBaresieM U 00yJaronuMcs.

10. ®opmbl yueOHOI1 padoThI

®poHTanbHAsA, MHIUBUAYAIbHAs U TPYNIOBas paboTa.



11. ®opmbI KOHTPOJIS
11.1. ®opMbI TeKylIero KOHTPOJIsl YCIIeBAEMOCTH NPOMEKYTOUHOM aTTecTaluu

Tekylmuii KOHTpOJIb YCIEBAEMOCTH OCYIIECTBISETCA HA 3aHATHSAX HA OCHOBE HAONIOAECHUI 3a
JEATENBHOCTBHIO YUAILIUXCS B XO/I€ 3aHATUH.

[IpomexxyTOuHO# arTecTanmei Mo UToraM OCBOEHHUS KaXKJIOTO MOIYJS sIBJISAETCS 3a4eT B dopme
TECTUPOBAHUS, I/I€ YYalUMCSl TNpEAJaraercs OTBETUTh Ha BOIPOCHI TECTa, IMPOBEPOYHOU pabOTHI
(peueHue TpeHUPOBOUYHBIX 3a4aHuil OI'D o moxynsam 1-7).

Ne n/m HaumeHoBanue moayJiei Bua koHTpOJIs
1 JlenumocTp yncen TectupoBanue
2 JlexapToBbl KOOpAMHATBHL. BEKTOPBI HA MIIOCKOCTH ITpoBepounas pabora
3 Uucnossie (GyHKITUU U TIOCIEI0BATEIHLHOCTH [TpoBepounas padora
4 MHoOro4JIeHbI ITpoBepounas pabora
5 YpaBHEHHUS 1 HEPABEHCTBA [TpoBepounas padora
6 ['eomerprueckue GUrypsl U ux CBONCTBa ITpoBepouHas pabora
7 [IpakTnueckas Mmaremaruka. CTaTUCTHKA U TEOPUSI BEPOSITHOCTEN ITpoBepounas pabora

IIpuMepHBbIe Bonpockl 10 Moay/isiM U Kpurepun oueHuBanus
Bonpocs! u 3aganus no moay.aaio 1: «/lea1umocts yncesn»:

Bomnpoc 1. Kakue uncia geasircst Ha 3?
A) Bce uncna, okaHunBaroniuecs nudpoiu 3;
b) Bce uncna, cymma nudp KOTOporo neiauTcs Ha 3;
B) Bce uncna, okanuuBaromuecs Ha 3, 6 uinu 9;
I') Bce uncia, okaHuuBaronuecss He4eTHOH MU poi.

Bonpoc 2. BeiOepuTe psiji, B KOTOPOM BCe YHCJIA IeJIATCHA HA 52
A) 25360, 215, 9845, 67351;
b) 34795, 54540, 12345, 214;
B) 1295, 360, 84965, 2225;
I') 3451, 39798, 948, 680.

Bonpoc 3. Kakue nupbl MOKHO MOACTABUTH B 4YHCJI0 *8658 BMecTo*, UT00BI MOJTy4eHHOE
YHCJI0 JeJINJI0ChH Ha 9?
A)O0u9;
b) 0;
B) 9;
I') et BepHOTO OTBETA.

Bomnpoc 4. Kakoe uncio aasercs HOK vucen 8, 12 u 6?
A) 24;
b) 576;
B) 48;
r)2.

Bomnpoc 5. Kakue 4nciia siBJsiloTcsi B3aMHMHO NPOCTHIMH ?
A) 5u25;
b) 9 u 99;
B) 81 u 13;
I') 12 u 16.

Kpumepuu ouyenusanun:
85 - 100 % npasunvnbix 0omeenos — GblCOKUL YPOBEHb,



70 - 84% npasunbhbix 0meemos — NoGbLULEHHDII YPOBEHD,
50 - 69% npasunbhbix 0meemos — cpeoHUll yposeHb,
menee 50 % npasunibHblX OMEEmMo8 — HU3KULL YPOBEHD.

O1eHKa «3auTeHO» CTABUTCS 10 MTOTaM TECTHPOBAHUS, €CIM OOYyYaroUIUiics JOCTHT CpEeIHHN
YpOBEHb U BbILIE (MpaBUIbHBIX OTBETOB 50 % U BbILIE).
OneHka «HE 3a4TE€HO» CTAaBUTCS MO HMTOTraM TECTHPOBAHUS, €CIHM OOYy4YaroOIMKCS HE TOCTUT

CpeaHero ypoBHs (IpaBUIbHBIX 0TBETOB MeHee 50 %).

IIpumepsbl npoBepouHoii padorsl B popmare OI'D
1. lns 0ObeKTOB, yKa3aHHBIX B TaOIHIIE, ONpeNeNuTe, KaKUMHU IudpamMu OHH 0003HAYCHBI HA CXEMeE.
3aronHuTe TAOIUILY, B OTBET 3aIUILINUTE TOCIEA0BATENbHOCTD YeThIpeX Hudp.

Oo0bexTnl bankon /lerckas komHara Kabuner Kyxus

Mugpwt

OV ©® @

~

Ha nmane m3o0OpaxeHa cxema KBapTHUpHI (CTOpOHA Ka)xJOW KJIETKHM Ha cxeme paBHa | m). Bxon u
BBIXOJ] OCYIIECTBIIAIOTCS YePe3 €AUHCTBEHHYIO BEPD.

[Ipu BX0z€ B KBapTUPY PACMOJIOXKEH KOPUAOP, OTMEUeHHBIN 11dpoit 2. CieBa OT HEro pacroioKeH
O6ankoH. HampoTuB BxoJa B KBapTHpYy pacrojaraeTcsi COBMEIICHHBIN caHy3ell, a CIpaBa OT HEro —
JIeTcKasi KoOMHaTa.

I'octunas 3aHrMMaeT HaMOOJBIIYIO IUIOIIAIb B KBAPTUPE, U3 TOCTUHOM MOXKHO MOMACTh B KaOuHeT. B
KOHIIE KOPUJIOpa HAXOAUTCS KyXHs IIomaapio 20 M2,

[Ton B rocTHHOM TIIaHUPYETCSI HOKPBITh MAPKETHOM JOCKOM IIMHOM 1 M 1 mmpuHoit 0,25 M.
B xBapTupe npoBeneHbl ra3onpoBO U 3JIEKTPUUYECTBO.

Pemtenne. Ilpu Bxosme B KBapTUPY paclosioKEeH KOPUAOpP, OTMeueHHBbIH mudpoit 2. CineBa OT Hero
pacrosiokeH OankoH. 3HaYuT, OankoH oTMedeH nudpoi 1. HanpoTtus Bxoaa B KBapTUPY pacioJiaraercs
COBMEILEHHBIM CaHy3€d, a clpaBa OT HEro — JEeTCKas KOMHAaTa, CIEAO0BaTENbHO, NETCKas KOMHATa
oTMedeHa Ha cxeme 1u¢poit 4. I'octuHas 3aHMMaeT HAUOOJBLIYIO TUIOINAAb B KBapTHpE, U3 TOCTUHOMN
MOJKHO TOTIACTh B KaOWHET, M03TOMY KabUHET oTMedeH nudpoit 7. B koHIle Kopuaopa HaXOUTCS KyXHs
wioma sk 20 M2, 3HAUMT, KyXHs OTMeueHa uppoii 5.

OtBeT: 1475

2. IlapkeTHas gOCKa MpojaeTcs B ynakoBkax mo 8 mrt. CKOJIBKO YITaKOBOK € MAapKEeTHOU J0CKOH TpedyeTcs
KYIUTh, YTOOBI HOKPBITH 110JI B TOCTUHOW?



Pemenne. 3amMeTM, 4TO YTOOBI HOKPHITH HAPKETHOM n0cKoii 1 M? mona, Tpebyercs 4 nocku. Haitnem
IIJIOIA/(b TOCTUHOM:

7-5=35\2

140
—=17,5

3nauuT, Tpedyercs 35 - 4 = 140 gocok. CienoBareibHO, TpeOyeTCs 8 YIaKOBOK C MapKETHOM

nockoil. Takum oOpa3omM, HEOOX0AUMO KyNUThH 18 yrakoBOK.

OTrBeT: 18

3. Haiigure muomaab Kopuaopa (KOpUAOPOM CUATAETCS TUIOIIAb KBAPTUPHI, HE 3aHATasi KOMHATAMU HITH
6ankoHoM). OTBeT AaiiTe B KBapaTHBIX METpax.

Pemenue. CTopoHa 0/1HOM KJIETKH paBHA | M. 3HAYHT, IJIOIIAIb KOPUJIOpA PaBHA:
3-:6+7-1=252

OrBert: 25
4. Haiinure pacctosiHue d MeX Iy TPOTUBOIIOIOKHBIMH YIJIaMH JIETCKOM KOMHATHI B MeTpax. B oTBer

d
3aIUIITHTE \/§ '

Pemenue. Haiiiem paccrosiaue d Mex 1y MPOTHBOMOIOKHBIME yriIaMH JETCKOW KOMHATBI [0 TEOpEMe
[Mudaropa:

VA2 142 = 16 116 = V32 = 4V/2.
4\6_

Takum 06paszom, IMoy4acM OTBET: V2

4.

OTtBeT: 4

5. XO035IMH KBAapTHUPHI [JIAHUPYET YCTAHOBHUTH B KBapTHUpE IUIUTY Ui roToBKUM. OH paccMarpuBaeT JiBa
BapHaHTa: ra3oBas IUIMTA WU AJEKTPOIUIUTKa. LleHbl Ha IUIMTHI, TaHHBIE O MOTpeOIeHuHu U Tapudax
OTIaThI JaHbl B TaONHIIE.

Iena Cpen. pacxoara3sa /cpen. CTouMoOCTBb ra3a /3J1eKTpo-
NMOTPedJI.MOIHOCTh JHEPrum
I"a3oBas mmra 33/6 680 1,4 xy6. M/u 6 py0./ky0. M
1 000
DNEKTPOIUIUTKA py6 5,8 kBt 4 py0./(xBt - 1)

O6I[YMaB o0a BapHaHTa, XO34dWH PpCHIWJII YCTAHOBUTb TA30BYIO IIJIUTY. qepe3 CKOJIBKO YaCOB
HCIIPEPBIBHOTO HCIIOJIB30BaHHA DKOHOMHS OT HCIOJB30BAHUA ra3oBO ILUTMTHI BMECTO BHCKTqueCKOﬁ
KOMIICHCUPYET Pa3HOCTb B CTOUMOCTU YCTAHOBKHU ra30BOM ILTUTHI U BJIeKTPOHJII/ITKI/I?

Pemenne. PasHuna B CTOMMOCTM NOKYNKM Ta30BOM  IUIMTBI W DJEKTPOIUIMTKM  paBHA
44 680—21000 = 23 680 py6. Yac wucnonb3oBaHus Tra3oBoil mmThl croutr 1,4-6 = §,4pyd. Yac
UCTOJBb30BAHUS  ANIEKTPOIUIUTKU CcTOUT 5,8 -4 = 23,2 py6. PasHuma B CTOMMOCTH COCTaBIIsiET
23,2—-8,4 = 14,8 py0. 3HauuT, SKOHOMHUSI OT HUCIOJH30BAHUS T'a30BOW ILTUTHl BMECTO AJIEKTPOTLIUTKU
KOMIIEHCUPYET DPa3sHOCTb B CTOMMOCTH YCTAaHOBKM Ta30BOM U DJJIEKTPUYECKOM IUIMT 4epe3

23680 1600

14,8 4acoB.



OtBeT: 1600
5 3

6. Haiinure 3HaueHUE BBIPAKECHUS 6 14 IIpencraBeTe pe3ynbTaT B BHJAE HECOKPAaTUMOM
OOBIKHOBEHHOH JIpoOH. B OTBET 3anmuimunTe YuCIuTe b 3TOU APOOH.

Pemenne. I[IpuBenem npobu k oOIieMy 3HaMEHATEIIO:

5 3 57-33 2 13

6 14  14-3  14-3 21’
OTrBeT: 13

V77,

7. OnHa U3 TOYeK, OTMEUEHHBIX Ha KOOPIAWHATHON MPSMOM, COOTBETCTBYET YHCITY

— —f e ——
7 8 9.

Kaxkast 3To Touka?

B omeseme yKasicume Homep npasuibHoco eapuanmada.

1) Touka A4
2) Touka B
3) Touka C
4) Touka D

Y 77’7, 8,9:

Pemenne. Bo3peaem B kBajpar uucina
2
V7T =77, 7*=49, 8> =64, 9>=238l.
V77

Yucno 77 nexut Mexay unciaamu 64 u 81 u HaxoauTes Onrke K uuciy 81, mostomy COOTBETCTBYET
touke D.

[IpaBuibHBIN OTBET yKa3aH Mo HOMEpPOM 4.

5V11-2v2-v22.

Pemenue. prOCTI/IM BBIPAXXCHHUCEC, PA3JIOKHUB ITIOJAKOPCHHBIC BBIPAKCHUA HAa MHOKHUTCIIN U BELIHCCEM 34
3HAaK KOPH: IIOJHBIC KBAAPAThI YHUCCII:

5vV11-2v2-v22=5-/11-2-V2- V211 =
—5.2./2. V2 VI1-V/11=5-2-2-11 = 220.

OTtBeT: 4

8. Haiigure 3HaueHHE BhIpaKEHUS

OtBet: 220
9. Pemute ypaBHEHHE 3x+5+ (x—|—5) = (1 —x) +4.

Pemenne. IlocnenoBarensHo noJrydacm:

3x+5+(x+5)=(1—x)+4ee 3x+x+x=14+4—-5-55x=—5x=—1.

OrBert: -1
10. KaxoBa BepOsITHOCTB TOTO, YTO CIIy4ailHO BBIOpaHHOE HaTypajibHOE YHMcio oT 15 o 29 nenurcs Ha 5?

Pemenne. Yucen ot 15 1o 29 — 15 mryk. Cpean HUX Ha 5 AenauTcs TOJbKO 3 yucna. Takum oOpaszom,
BEPOSATHOCTh TOTO, YTO CIIy4ailHO BbIOpaHHOE HaTypaibHOE 4ucio OT 15 mo 29 nmenutcs Ha 5 paBHa

3 1
—=-==0,2.
I5 5 ’



OTBeT: 0,2.
IIpumeuyanue.

®paza ot «M 1o N» noapaszymeBaer, yto 1 M, u N BkitouaroTcss B auana3oH. KosmuecTBo uucen B
yKa3aHHOM JMarna3oHe MOXHO HaiTu mo dopmyire N — M + 1. ®paza «uucio aenutcss Ha K»
MOJIpa3yMeBaeT, 4YTo YUCIo AenuTcs Ha K 6e3 ocrarka. Takue coryalieHus UCIOIb3YIOTCS B COOPHUKAX
JUTSL TIOJITOTOBKM K DK3aMEHaM BO BCEX 3a/1adax Mof00HOTo TUIIA.

OtBeT: 0,2

11. YcraHOBHTE COOTBETCTBHE MEXKAY PYHKIMSIMH U UX Tpadukamu.
OYHKIUU

A)Yy=2x+6

p)y=-2x—06

B) Y= —2x+6
I'PA®UKHU

1) Y 2) Y 3) y

/ \ =]

/le 01\_\- \

B tabnure mox kaxaoit OyKBO# YKaXUTE COOTBETCTBYIOIIUA HOMED.

A b B

Pemenue. HartomHuM, 4T0 eciv mpsiMast 3ajilaHa ypaBHeHHeM Y — kx+ D ,ro: npu k > 0,ranrenc yria
HaKJIOHA MPSMOM K OCH a0CIIUCC MOJI0KUTEIIEH.

VpaBuenne Y — 2x+ 633 aer NpsSIMYI0, KOTOpasi MepecekaeT och opAMHAT B Touke 6. Ee rpaduk
n300paxkeH Ha pUCyHKe ).

VYpaBuenue Y = —2x — Oggpaer MpsMYI0, KOTOpasi MepecekaeT och opauHaT B Touke -6. Ee rpadux
n300pakeH Ha pUCYHKE 3).

VpasHenne Y = —2x+ 63anaer IpsSIMYI0, KOTOpasi IepecekaeT ocb opauHar B Touke 6. Ee rpadux
n300pakeH Ha pUCYHKeE 2).

Tem cambIM, HCKOMOE cooTBeTCTBHE: A — 1, b — 3, B — 2.

OTtBeT: 132

12. B ¢upme «PogHuK» cTOMMOCTD (B pyOsIsix) KOJIOALA U3 7KEI€300€TOHHBIX KOJIEll pacCUUThIBAETCS IO

bopmyne C = 6000 +4100- ;rme n — 49MCIO KONEll, YCTAHOBJIEHHBIX IIPH DBIThE KOJOJIIA.
[Tonp3ysch 31O (HOPMYIOH, pacCUUTaTe CTOMMOCTH KOJIO/IA U3 5 KOJIEIL.

Pemenne. [TogcraBum B popmyiny 3HaUeHHE IEPEMEHHOM N:

C =6000+4100-5=26500.
OtrBeT: 26500



x—2

13. Pemure HEpaBEHCTBO: 3—x

=0

Ha xakoM u3 puCyHKOB U300pa’KEHO MHOYKECTBO €r0 PELIECHUI?

B omeeme yKasicume Homep npasuibHoco sapuanma.

1) 2)
—_—
3) 4)
— > ST
2 3 & =

Pemenne. PeriuM HEpaBEHCTBO METOJOM MHTEPBAJIOB:
x—2
3—x

= 0.

[V
Lk
=

Tonyuaem ¥ < 25 3).

[IpaBuabHBIN OTBET yKa3aH MOJ HOMEPOM 3.

OTtBeT: 3

14. bpuraga mansapoB kpacuT 3a00p anuHO#N 240 METpOB, €KEIHEBHO yBEIMYHMBAas HOPMY IMOKPACKH Ha
OJTHO U TO K€ YHCJIO MeTpoB. M3BeCTHO, UTO 3a MEpBbIN U MOCIETHUN IeHb B CyMMe Opurajia nmoxkpacuia
60 meTpoB 3a0opa. OnpenenuTte, CKOJILKO JHEH Opuraaa MajispoB Kpacuiia Bech 3a00p.

Pemienne. Ilycte Opurama B mepBbIi JeHb HOKpacuiaa ¢IMeTpoB 3abopa, Bo BTOpoit — U2:... , B
nociaeaHuii — AnmeTpoB 3a0opa. Torma ¢1 +a, = 6OM, a 3a N JaHeH ObLIO MOKpAIICHO

. ap +ay

Sp = n=30n

2 MeTpoB 3abopa.

ITockonbky Bcero Obuto mokpameHo 240 wmerpoB 3a0opa, HMeeM: 30n =240 < n = 8.Taxum
oOpa3om, Opurazia Kpacuia 3a00p B TeUeHUE § THEH.

OTBeT: &

1964/3.

15. [Inomans paBHOOEAPEHHOTO TPEYrOJbHUKA paBHA VYrou, nexanuii

HanpoTuB ocHOBaHUA paBeH 120°. Haiinute 1inHy 60KOBOM CTOPOHBI.

Pemenne. Ilycte jumHa OOKOBOW cTOpOHBI paBHa «allmomanbs TpeyroabHMKa MOXKHO HaMTH Kak
MIOJIOBUHY ITPOU3BEACHUS CTOPOH HAa CUHYC yIJIa MEXAY HUMMU:



S— La asin120° o =/ 25
—pdrasi =\ sn1200

2.1964/3

V3
2

=2-14 =128.

OTBeT: 28

)\

| B
b

RN\ %

—

Pannyc OB okpyxHocTH ¢ IeHTpoM B Touke O nepecekaeT xopay AC B Touke
D n nepnengukynsipen eil. Haiinure anuny xopasl AC, ecnu BD = 1 cM, a paanyc OKpyXHOCTH paBeH
ScMm.

Pemenne. Haiinem otpe3ok DO: DO = OB — BD =5 — 1 = 4. Tak kak OB nepnenmukymnsapen AC,
TPEYrOJbHUK AOD — MPSIMOYT OJIbHBIH. Ilo TeopeMe [Mudaropa nMeeM:

— SAO2 _OD2 — /75 — 16 —
AD = VA0 oD 25-16 3'Tpeyrom)H1/n< AOC — paBHoOGenpennsrii Tak kak AO = OC
=r, torga AD = DC. Takum ob6pazom, AC = AD-2 = 6.

OtBeT: 6
17. Halinute miomaab KPyroBOro CEKTOpa, €Clv JJIMHA OTPaHMYMBAIOMIEH €ro Iyru paBHa 6w, yroi
cekropa paBeH 120°, a paguyc kpyra paBeH 9. B oTBeTe yKaKHUTE IUIOIIAlb, OeleHHYI0 HA T.

- r?
*= 360 "

Pemenume. [nomans cekropa paBHa HMEEM:

mn-81

S = <120 = 27m.
360
OtBeT: 27
18.
Haiizure Tanrenc AOBC |
o :
1A

Pemenne, @ |11 il Haiinem xaxayro u3 ctopoH Tpeyronbauka AOB, 4ToObl okas3aThb, 4To

OH HpHMoyFOHBHBIﬁ.



OB =+/12492=/82
AB=+/12+4+92=+/82
OA = /824102 = 164
OA? = OB® + AB®
AB

wAOB = 22 — |
& OB

Takum 00pazom,

OrBert: 1
19. Kakue u3 ciaenyromux yTBepKIeH!I BEPHbI?

1) Ecnu nBe CTOpPOHBI OJIHOTO TPEYroJIbHHUKA COOTBETCTBEHHO pAaBHBI JIBYM CTOPOHAM Jpyroro
TPEYTrOJIbHUKA, TO TAKUE TPEYTOJIbHUKN PABHBI.

2) Cpenusisa TUHUS Tpameluy apajuiebHa €€ OCHOBAHHSIM.

3) JlnuHa runoTeHyssl NPsIMOYTOJILHOTO TPEYTrOJIbHUKA MEHbIIIE CYyMMBI JIJTUH €r0 KaTeToB.
Ecnu ymeeporcoenuii HeckonbKo, sanuuiume ux Homepa 6 nopsaoKe 03pacmaHusl.

Pemenue. [IpoBeprM Kaxxoe U3 yTBEPKICHUN.

1) «Ecniu 11Be CTOPOHBI OJHOTO TPEYrOJbHUKA COOTBETCTBEHHO pAaBHBI JBYM CTOPOHAM JPYIroro
TPEYrojbHUKA, TO TaKue TPEYroJbHUKH paBHBI» — HeGepHOo: TaKOTO TMpU3HAKa paBEHCTBA
TPEYTrOJIbHUKOB HET.

2) «CpenHss TMHUS TpalelUy MapajieibHa €€ OCHOBAHUSIM» — GE€pHO, TIO TEOpeMe O CpelHeN JTMHHUU
Tpanenuy oHa rnapajujieibHa OCHOBaHUSAM U paBHA X MOJIyCyMME.

3) «JlnuHa TUMOTEHY3bl IPSIMOYTOJILHOTO TPEYroJibHUKAa MEHbIIE CYMMbI UIMH €T0 KaT€TOB» — GePHO,
JUI TOTO, YTOOBI CYHIECTBOBAJI TPEYrOJIbHHUK, CyMMa JIIOOBIX €ro JIByX CTOPOH JOJDKHA OBITH OOJbIle
TPEThe CTOPOHBI.

OtBeT: 23
p(a) (61) _ Cl(6—6l)
" 6_a) T a3
20. Haiinute 3HaYeHUE BBIPAKECHUS P ( a) ecnu
Pemenue. Haiinem 3HaueHUE BBIPAKCHHUS:
p(a)  a(6—a) 6—a—3 ~_a(6—a) —a+3

p6-a) a3 G-ab-6-a) -3 G-aa

OtBeT: —1.

21. U3 nynkToB 4 U B, paccTosiHME MEXIy KOTOPbIMHM 19 KM, BBIIUIM OZHOBPEMEHHO HABCTpEUY APYT
Jpyry ABa IEIIeX0la U BCTpeTUiInCh B 9 kM oT 4. Halinure ckopocTs memexoja, wmeamero u3 4, eciu
M3BECTHO, YTO OH IIEJI CO CKOPOCTHIO, Ha 1 KM/4 OoJbIleH, YeM Memexol, meamui u3 B, 1 caenali B MyTH
II0JIy4aCOBYIO OCTaHOBKY.

Pemenme. [IycTb CKOpOCTH MEMIEX0/a, LIGAIIEro U3 myHKTa A, paBHa X kM/4, X > 1.Torma ckopocts

nemexoa, Me/Iero u3 mynkra B, pasna (x— 1)1<M/q.

CocraBum Ta6J'II/II_[y IO JaHHBIM 3aJa4u:



Cxopoctb, kM/4 Bpemsi, u PaccTosinue, km

9
Ilemexon, memmmii u3 A X - 9
X
5 10
Iemexon, memmuii u3 B x—1 7 10
x —_—

1
Tak kak IICmexoa, HICIIHII/Iﬁ nus3 A, caciajl 1o IIyTH OCTaHOBKY Haz‘-l., a BbIIIIMK IICHICXOIbI
OAHOBPEMCHHO, MOKXHO COCTABUTH CIICAYIOIICC YPABHCHUC!

10 9 1
= — 20— 18(x—1) = —1
e 2, Ox—18(x—1)=x(x—1) &

2 x:_3,
Sxt—3x—-18=0 < & x=06.
x:6 x>1

OTBeT: 6 KM/4.

X —4
. T2 —
22. Tlocrpoiite rpaduk GyHKIHH X 4’x|1/1 OTIpeIeIINTe, PH KAKUX 3HAYEHHUSIX k TpsiMas Y — kx
He OyZIeT UMETh C TTOCTPOCHHBIM I'PaQUKOM HU OJHOM OOIIEH TOUKH.
x| —4 x| —4 1
5— — — =
Pemenue. [IpeoGpasyem BeIpakeHue: X dx| o x[(]x]—4) | npu x| # 4.
1
—, ecnu X # 14,
y=1 I
Snaun, He onpedesaecHa npu x = —4 uian x = 4.
1 (4 1 )

[TocTpoum BETBb THIIEPOOIIBI Xrpu X > On yramm rouxy 4/ 3arem HOCTPOHM BTOPYIO
9acTh Tpaika CHMMETPHUYHO IIEPBOH OTHOCUTEIBHO OCH OPJIMHAT.
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Ha pucynke BuIHO, 4TO mpsiMasi Y = kXge umeer c MOCTPOEHHBIM I'pahuKOM OOIIMX TOYEK, €CIIU OHA

1 1
TOpU30HTAJIbHA, JII/I60 MpoOXOAUT 4€pe3 OAHY U3 YAAJICHHBIX TOUYCK 501050 4 3TI/IM
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cJ1ydyadM COOTBCTCTBYIOT 3HAYCHUA 1 6 u 1 6
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OrTBerT: ’ 16" 16

23. B tpeyronsauke ABC yron C paeH 90°, paauyc BOMCaHHON OKPYKHOCTH paBeH 3. Haiinure
momaaes Tpeyroiasuuka ABC, eciiu AB = 15.

Pewenne. @ [Tycts A1, B1 1 C1 — TOYKM KacaHUsI BIUCAHHOM OKPYXHOCTH
co croponamu BC, AC u AB cootBercTBeHHO. Pammyc BrmcanHO#H OKpyXHOCTH 0003HaumMm I. Torma
AC; = AB;, BC1 = BA1 u CA; = CB1 = r. Ilepumerp tpeyronmpauka ABC pasen 2AC: + 2BC: +
2CA1 = 2AB + 2r. Ilonyniepumetp p paBeH AB +T.

[To dpopmyre miomaay TpeyrojbHUKA HAX0 UM
S=p-r=(AB+r)-r=(15+3)-3=>54,

OtBert: 54.

JApyroe pemenue.

IMycte A1, Bi mw Ci — TOukM KacaHWs BIUCAaHHOW OKpYyXHOCTH co cropoHamu BC, AC u AB
cootBercTBeHHO. [lycth AC1 = AB1 = X, BC1 = BA1 =Y. Tormga AC = x+r, BC =y+r, AB = x+Y.
YuuteiBas, uto r = 3 u X+Yy = 15, no Teopeme [Iudaropa nomyunm

x=9

(x+3)2+(15—x+3)*=15" = :
X = 0.

CrnenoBaTenbHO, OJIMH M3 KaTETOB TPEYroJibHUKa paBeH 9+3 = 12, Bropoil kareT paBeH 6+3 =9, u
IJIOLIa/Ib TPEYTOJIbHUKA PaBHA

1
S=--12-9=54.
2

24. Bricotel 441 u BB ocTpoyronsHoro tpeyroibHuka ABC nepecekatorcsi B Touke E. Jlokaxure, 4yTo
yriibl AA1B1 u ABB1 paBHBL.

| 4,
E

Pemenne. B Paccmotpum TpeyronsHUKH AEB\y; BEA| opu OPSAMOYTOJIbHBIE, YTJIbI
AEBy BEAlpaBHLI Kak BepTUKaJbHbIE, CIIEIOBAaTENbHO, TPEYrOJbHUKUA TMOJOOHBI, OTKyJa

EB| AE

EA, EB’

PaccmoTpuM  TpeyronbHUKN EB|Aim AEB, yriel AEB BIEAlpaBHBI KaK BEPTUKAJIBHBIE, U3
EBq EA;
_— =

IpeablayIiell  MpONOpPIUH AE EB cnenosatenHo, 9TH TPeyrOIbHMKH TOZOOHBI, OTKYZA

/AA1B|y = ZABB;.



IIpumeuyanue.

YBunets yron AA1B: Gyner nerue, eciiu COeTUHUTH TOUKH A1 U B1.

25. Yepe3 cepenuny K wMemuansl BM tpeyronbHuka ABC u BepuiMHy A4 1poBeldeHa Ipsimas,
nepecekaronias cropony BC B touke P HaliauTe oTHOIIEHHE TUIOMIaAn TpeyrojibHuka ABK K 1uiomaau
yeTbIpexyroyibiuka KPCM.

B

Pemenne. ! M ' € posenem otpesox MT, mapamnensusiii AP. Torma MT —
cpennss muaus Tpeyroasauka APC u CT = TP, a KP — cpennsist muaus tpeyronsauka BMT u TP = BP.
O6o03naunMm Tutomaap tpeyroiapHuka BKP wepes S. Torma minomanes Tpeyronpanka KPC, UMEIOIIEro Ty
K€ BBICOTY M BJBOE OOJIbIIIE OCHOBaHME, paBHA 28 3naunt, miomans tpeyronsuuka CKB paBna 38u
paBHa 1uiomanu tpeyroiabHuka CMK (TpeyroJbHUKM UMEIOT OJHY BBICOTY, MIPOBEAECHHYIO U3 BEPIIMHBI
C, 1 paBHBIE OCHOBaHHUs), KOTOpasi B CBOIO odepear paBHa miomiaau Tpeyroiabauka AMK. Ilmomans
TpeyroJibHuKa ABK paBHa IO AU TPEYroJbHUKA AMK.
Wrax, SBkp=3S, Skpc=2S, Scmkx =3S=Samx = SaBk, Skpcm = 5S.3uaunr,
SABK . SKPCM =3:5= 0,6.

OtserT: 0,6.

Kpurepun oneHuBanusi NpoBepoYHbIX padoT (1Mo moayasam 2-7):

Pemrenne xaxmoi 3ama4u OLIEHUBAETC LIEIBIM YUCIOM OaiuioB ot 0 1o 2.

basbl IIpaBwjibHOCTDH (OIIMOOYHOCTH) PellleHus]
2 [TonHOE BepHOE penieHne
1 3agada pelreHa 4aCTUYHO
0 PenreHne HeBepHOE UM OTCYTCTBYET

3a Kax Ayl paboTy MOKHO TOJTyduTh 10 S0 6aios.

Banabl Onenka
25-50 3auTeHo
24 u MmeHee He 3aureno




	• повторить и систематизировать знания обучающихся в области математики;
	• закрепить алгоритмы решения математических задач;
	• совершенствовать умения применять основные методы решения задач;
	• изучить новые методы решения задач повышенной сложности;
	• способствовать развитию интереса школьников к предмету математика.

