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HOACHUTEJBHASA 3AIINCKA

Craryc nokymenra. HopmaruBnas 6aza

Hacrosias mporpaMMa BHEYpOYHOM JAESTENBHOCTU MO Kypcy «Ipyoumpy,
MO0y «B mupe mamemamuxuy SBISE€TCS 4acThio OCHOBHOUM OOpaszoBaresbHON
nporpammbl ['BOY I'mmuazuu Ne227 Cankr-IlerepOypra u pazpaborana ¢ yueTtoMm
denepanpHoro 3akoHa Poccuiickoit denepannu ot 29.12.2012 1. Ne 273 «O6
obpazoBanuu B Poccuiickoit ®enepaunny; [Ipukaza MunucrepctBa oOpa3zoBaHus
u Hayku Poccuiickoii @enepaumu ot 29 asrycra 2013 1. Ne 1008 «O6
YTBEPKJICHUH TMOPSAKA OpPraHU3allMd M OCYIIECTBIEHHUS O0O0pa30BaTEIbHOU
JEATEIbHOCTH 10 JOMOJHUTENbHBIM 00HIe00pa30BaTEIbHBIM [IPOrpaMMaMy;
«CaHUTApHO-AMUIEMUOIOTHYECKUX TpeOOBaHMIM K YCIOBUSM U OpraHHU3aIUH
oOyueHusi B 00I1€00pa30BaTENbHBIX YUPESKICHUSIX», YTBEPKICHHBIX [ JIaBHBIM
rOCyJIapCTBEHHBIM CaHUTapHbIM BpadoM; I[Ipmkaza Munnpocsemenus Poccum ot
09.11.2018 Ne 196 «O6 yrBepxknenun [lopsnka opraHu3anuvu U OCYIIECTBICHUS
00pa30BaTeNbHON JIEATENBHOCTH IO JIOTOJHUTEIBHBIM 00I111€00pa30BaTeIbHBIM
nporpammamy; denepanbHbIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB.

AKTYaJIbHOCTb IIPOTPaMMBbI

3HaueHWe MaTEeMaTUKH B IIIKOJIBHOM OOpPa30BaHHHM OMNPEACISICTCS POJIBIO
MaTeMaTUYECKOW HayKH B >KM3HU COBPEMEHHOrO OOIIECTBa, €€ BIMUSHUEM Ha
TEMIIbI Pa3BUTHS HAYYHO — TEXHUYECKOIO Iporpecca.

CouuasibHble U SKOHOMHYECKHUE YCJIOBUSA B OBICTPO MEHSIONIEMCS COBPEMEHHOM
MUpe TpeOYyIOT, 4YTOObl HBIHEIIHUE BBITYCKHUKH MOJYYWIM IIEJIOCTHOE
KOMIIETEHTHOCTHOE oOpa3zoBaHue. KOMIETEHTHOCTHO — JIESITEIbHOCTHBIN MOXO0/T
MOXET MOJIFOTOBUTH YEJIOBEKa YMEJIOr0, MOOMJIBHOTO, BJIAQJICIONIET0 HE HAOOpOM
(dhakToB, a CrIoco0amMu U TEXHOJIOTHUSIMH UX TOJIYUYSHHUS, JIETKO aJIallTUPYIOMIETOCs K
PAa3JIMYHBIM )KU3HEHHBIM CUTYaIIUsIM.

AKTyaJlbHOCTh JIaHHOW TIpOrpaMMbl ONpEAEsAeTCs, MPEeXIe BCEro, TEM, 4YTO
MaTeMaTHuKa SBIISICTCS OMOPHBIM IPEAMETOM, OOCCIEUYMBAIONIMM H3yYCHHE Ha
COBPEMEHHOM YPOBHE psifia JAPYTrUX JUCHUIUIMH, KAaK €CTECTBEHHBIX, TaK U
T'YMaHUTAPHBIX. JlonmoIHUTENBLHOE (BHEYpOUHOEC) obOpa3zoBaHue o
MaTeMaTHKe TeAarorudeck Iiejaecoo0pa3Ho, Tak KaK y MHOTHX OOyYarolIuxcs
CHIDKEH MO3HABATENIbHBIM MHTEpEC K mpeaMeTy. Ha ypokax He Bcerjga ymaercs
WHJMBUAYAJIU3UPOBATh Mpoliecc oOydeHHUs, TMOKa3aTh HECTaHIAApPTHBIE CIOCOObI
pEelIeHUsT 3aJlaHuM, PACCMOTPETh 3aJa4d MOBBIIIEHHOTO YPOBHS CIIOKHOCTH,
BOIIPOCHI, CBSI3aHHBIE C HICTOPUEN MATEMATUKH.

[Iporpamma BHEypouHoro Kypca B 10 kiacce akTyanbHa CETOAHS €IIe U MOTOMY,
YTO MO OKOHYAHWM IIKOJBl KaXJIOMY YYE€HUKY MpeactouT caada EI'D mo
MaTeMaTHKe, OIpeACICHUEe C JATBHEHIITUM BBIOOPOM MPOJOJDKEHHUS 00pa3oBaHus,
cnava EI'D, rae 3a orpaHMYeHHBIM BPEMEHHOM MHTEPBAJl HEOOXOIMMO CIIPaBUTHCS
C HE Bcerda craHgapTHeIMH 3amgaHusmu. OT kommdectBa OayoB 3a EI'D mo
MaTeMaTHKe 3aBUCUT BO3MOXKHOCTh B TIOJIYYCHHH JaJbHEHIIETO 00pa3oBaHUS.
[ToarotoBka k EI'D cmocoOCTBYyeT (GOpMUPOBAHUIO TAKUX KAYECTB JTUYHOCTH KaK
1[EJICYCTPEMIIEHHOCTh, HACTOWYUBOCTh, BHUMATEIbHOCT.



eanb 1 3axa4mu.

Henb: ConelicTBOBaTh YCIEIIHOMY MNPOXO0XKACHUIO TOCYAAPCTBEHHOW HTOTOBOM
aTTecTal nmo Martematuke B Qopme EI'D, ¢GopMupoBaHui0 y MIKOJbHUKOB
MHTEpeca K M3YyUYCHHIO MaTeMaTUKU, PA3BUTUIO Y OOYYAIONIMXCS HUHTYUIUH,
dbopMallbHO — JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIUICHUS, (HOPMUPOBAHUIO
[TO3HABATEIIbHOW aKTUBHOCTH.

A TakKke MOBBICUTh PE3YIHTATUBHOCTh OOYUECHUSI MATEMATHKE, CO3JaTh CUTYAIUIO
ycnexa npu caaue EI'D.

3agaum:

1. MOBTOPUTH, 000OIINUTh U YIrIyOUTh 3HAHUA MO aiaredpe reoMeTpuu 3a Kypce
OCHOBHOM 00111€00pa30BaTeIbHON IIKOJIbI;

2. Croco0CTBOBaTh (DOPMUPOBAHUIO YMEHHUM pelIaTh 3aJaud «00s3aTeIbHOTO
MHUHUMYMa» moxayJeit EI'D;

3. COBEPIIICHCTBOBATh 3HAHUS IyTEM pEIICHUs 3a/lady 3a paMKaMH Yy4eOHOU
IPOTPaMMBI;

4. CO37aBaTh CHUTYyallUd YCICIIHOCTH B OOyYeHWH TIPpU JOCTHKECHUU
KOHKPETHBIX MOJIOKUTEIBHBIX PE3YJIbTATOB;

S. Hay4YUTh MAaKCUMAaJbHO 3(PPEKTUBHO paclpeneisTh BpeMs, OTBEIEHHOE Ha
BBITIOJTHECHHUE 3aJIaHUI;

6. BBIpabOTaTh  yMEHUE  TIOJIb30BATHCA  KOHTPOJIBHO-U3MEPHUTEIHLHBIMHU
MaTepHaaMH;

7. COBEPIIIEHCTBOBATH HaBBIKU MO03HABATEIILHOM, OpraHu3aluOHHOM
NEeSTEeITbHOCTH;

8.  pa3BuBaTh MHTEpPEC K MaTeMaTUKE M PEUICHUI0O MAaTeMAaTHYeCKUX (B TOM
YHUCJIe IPAaKTUYECKUX) 33/1aY;

Q. JaTh 00y4YarIIeMycs BO3SMOKHOCTb MTPOAHAIM3UPOBATH CBOM CITIOCOOHOCTH;

10. nmomoub oOyuaromeMycsi BBIOpaTh MPOQPMIbHBIA MM 0a30BBINA IK3aMEH 10
MaTeMaTuKe OH OyayT C/1aBaTh.

Anpecat nporpammsl — ooydaroruecst 10-x kiaccos.

MecTo ¥ poJib Kypca B yueOHoOM 1uiane OY

JlaHHBIT ~ KypCc  peaJm3yercss B  paMKax  BHEYPOUHOM  JIESITEIbHOCTH
OOIIIEUHTEIUIEKTyalIbHOTO HampaByieHusi. Ha Hero otrBonutcst 34 vaca B roj, u3
pacdeta 1 yac B HeAemo.

Opranu3anmoHHO-NeAArOrHYecKue YCJIOBHS peaiu3aliu NporpaMmMbl
Bo3MmoxkHocTn peanmuzanuu ¢ npumedHeHueM 290 u JIOT: naHHas nporpamma
nonyckaet ucnosibzoBanre 0 u JJOT (cm. METONYECKUE MATEPUAJIBI,
Z00M KOH(EPEHIINHN ).

dopMbl 3aHATHN: Oecesa, IeKIHs, MpakTudeckas padboTa, BUKTOPHHA.

DopMbl OpraHU3alNU ICSITEILHOCTH HA 3aHATUU: MIO3HABATENIbHAS JEATEIbHOCTD.
MartepuaqbHO-TEXHUYECKOE  OCHAIIEHWEe: JOCKa, MPOEKTOp, pa3gaTOUYHbIC
MaTepualibl, KAHIICJISIPCKUE TPUHAICAKHOCTH.




INJIAHUPYEMBIE PE3YJIbTATDBI

JUYHOCmHbLE:

1) dopmMupoBaHre OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTU U CIIO-
COOHOCTH OOy4YalIMXCd K CaMOpa3BUTUI0O U C€aMOOOpa30BaHMIO Ha OCHOBE
MOTHUBAIIMU K 00YUYEHUIO U MMO3HAHUIO;

2) popmupoBaHMEe KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLICHUU U
COTPYIHUYECTBE CO CBEPCTHUKAMH;

3) dbopmupoBaHHEe yMEHHS SICHO, TOYHO, TPAMOTHO H3JlaraTb CBOM MBICIH B
YCTHOM M TIMCBMEHHOW peyd, TOHUMAaThb CMBICI TIOCTaBJICHHOW 3aJauu,
BBICTpAauBaTh apryMEHTAIUIO, IPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHI;

4) hbopMHUpOBaHHE TIEPBOHAYAILHOTO MPEACTABICHHUS O MaTeMaTHUYECKOU HAayKe
KaK cdepe 4emoBeuecKor AeSITENbHOCTH, 00 3Tanax e€ pa3BUTHA, O €€ 3HAUUMOCTHU
JUISL pa3BUTHS IUBUJIN3AIUY;

5) ¢popMupOBaHNE KPUTUYHOCTH MBILUICHUS, YMEHHUS PACIIO3HABATh JIOTHUECKU
HEKOPPEKTHBIE BHICKA3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

6) KpEaTUBHOCTh MBILIUICHUS, MHUIMATHBA, HAaXOAYMBOCTb, AKTHMBHOCTh IpU
pElIeHNN 3aj1a4;

7) popmupoBaHHE  CIOCOOHOCTM K  SMOLMOHAIBHOMY  BOCHPUATHUIO
MaTeMaTUYECKUX 00BEKTOB, 33/1a4, PEILICHUH, pacCyXACHUM.

Memanpeomennule:

1)  CIOCOOHOCTH  CaMOCTOSITENIBHO  IUIAHUPOBAaTh  QJIbTEPHATUBHBIC  IYTH
JNOCTH)KEHHSI 1IeJIeid, OCO3HAaHHO BbIOMpaTh HanbOosee 3PQPEKTHUBHBIE CIOCOOBI
peleHus: yueOHbBIX U TO3HABATENbHBIX 33/1a4;

2) yMEHHE OCYIIECTBISITh KOHTPOJb MO OOpa3lly U BHOCUTH HEOOXOIUMBIC
KOPPEKTHUBHI;

3) CHmOCOOHOCTH aJeKBATHO OIICHWBATh NPABUIBHOCTh WM OIIMOOYHOCTH
BBITIOJIHEHUS Yy4eOHOHM 3amauu, €€ OOBEKTHBHYIO TPYIHOCTh U COOCTBEHHBIC
BO3MOKHOCTH €€ PEIICHHUS;

4)  yMeHUE YCTaHaBJIMBaThb MPUYMHHO-CIICJICTBEHHBbIE  CBS3M;  CTPOUTH
JIOTHYECKHE PACCYKACHMSI, YMO3aKIOUeHUs (MHAYKTUBHbIC, AEIYKTUBHBIE U IO
aQHAJIOTUH) U BBIBOIBI;

5) yMEHHE CO3[1aBaTh, IPUMEHATH U PEOOPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHUE
CpEICTBa, MOJAEIIM U CXEMBI JUIsl peIlIeHUs] yYeOHBIX U MTO3HABATENIbHBIX 33/1a4;

6) pa3BUTHE CIIOCOOHOCTHM OPTraHMU30BBIBATH Y4YEOHOE COTPYAHUYECTBO W
COBMECTHYIO JIEATEIbHOCTh C YYHTEIEM M CBEPCTHHKAMHU: OIpPENCTATh IIEIH,
pactpenenath (yHKIUH W POJIM YYaCTHHKOB, B3aMMOJCHCTBOBATH M HAXOIUTh
oOmue crnocoObl padoThl; yMEHHUE paboTaTh B IPYIIE: HAXOAUTh O0IIee pelieHue
U paspemarh KOHGIUKTH Ha OCHOBE COTJIACOBAHUS MO3ULIMN M yu€Ta HHTEPECOB,
ciymarh mnapTHEpa; (popmyiaupoBaTh, apryMEHTHPOBATh M OTCTaMBaTh CBOE
MHEHHE;

7)  crmocoOHOCTh BUAETh MAaT€MaTHYECKYIO 3a7ady B APYTUX AUCLHMILIAHAX, B
OKPYKarOLIEH KU3HH;

8)  yMEHHME HaxOJIUTh B PA3IUYHBIX UCTOYHUKAX MH(OPMALHIO, HEOOXOIUMYIO
JUISL peLIeHUs] MaTEMaTHYECKUX MPOoOJIeM, U MPEACTABIATh €€ B MOHATHOU (opme;



NPUHUMATh PEIICHUE B YCIOBHSIX HEMOMHOW W W30BITOYHOM, TOYHOU U

BEPOSITHOCTHON MH(DOpMAIUK;

9) yMEHHE MMOHMMATh U UCIOJIb30BaTh MaTEMaTUYECKUE CPEICTBA HATJISTHOCTH

(pUCYHKH, 4YEpTeXH, CXEeMbl W [p.) Ui WUIIOCTpAlli, WHTEpIpeTalnu,

apryMeHTaIuu;

10) yMeHHUE BBIJIBUTATh THUIIOTE3bI MPU PEHICHUH y4eOHBIX 3aja4, U MOHUMaHHUE

HEO0OXOIMMOCTHU UX MPOBEPKU;

11) TOHUMAHHWE CYIIHOCTH AJTOPUTMUYECKUX MPEANUCAHUW U  yMEHHUE

JIECTBOBATh B COOTBETCTBUU C MPE/JIOKEHHBIM AJITOPUTMOM;

12) yMeHUs CaMOCTOSITEJIbHO CTABUTH IIEJIM, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI

JUTSI peTieHusT y9eOHbIX MaTEeMaTUYECKHUX TTPOOIeM;

13) cnoCOOHOCTH IJIAHUPOBATH U OCYIIECTBISATH JEATEIBHOCTh, HAIPABICHHYIO

Ha pEeILICHUE 3a/1ay;

npeomemuuwle:

1) ymeHuss paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYypPHpPOBaHUE,
U3BJICUEHNE HEOOXOIMMON MH(POPMAIIUK), TOYHO U TPAMOTHO BBIpakaTh CBOU
MBICIM B YCTHOM W NHUCBMEHHOM pEYM, MPUMEHSSI MaTEMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BaTh PA3JIMYHbBIC SI3bIKM MATEMAaTUKH
(ClIOBECHBIN, CHUMBOJIMYECKHM, TpapuUecKuil), pa3BUTUS CIOCOOHOCTH
000CHOBBIBATh CYXKJCHUS, IPOBOJIUTH KIaCCU(UKAIIHIO;

2) yMEHHUs peniaTh IUITAHUMETPUUYECKUE 3a/laud, CBSI3aHHBIE C HaXOXIECHUEM
IJIOIIAaAe, JUHEWHBIX WM YIJIOBBIX BEIUYUH TPEYTOJbHUKOB  WJIU
YETHIPEXYTOJLHUKOB;

3) yMeHMs peniaTh pa3IMYHbIE THUIBI TEKCTOBBIX 3aJad C MPaAKTUYECKUM

COJIEp>)KaHHEM Ha MPOLEHTHI, IBUKEHUE, PAOOTyY, KOHIIEHTPALIUIO, CMECH, CILJIaBHI,

JECATUYHYIO  3alUCh  4YHWCla, Ha  HCMHOJIb30BaHHE  apuMETHUECKON U

r€OMETPUUECKOU MPOrPECCHH;

4) yMEHHUSI COOTHOCHUTD MPOIICHT C COOTBETCTBYIOIICH APOObBIO;

5) 3HaTh IIUPOTY MPUMEHEHHUS MPOIICHTHBIX BBIYUCICHUN B JKU3HU, YMEHUS
pemaTh 3a7a41 Ha MPOILCHTHI, TIPUMEHSITh (OPMYITY CIOKHBIX MPOIICHTOB,

6) YMEHHUSI HCHOJIb30BaThb TE€OMETPUYECKUN SA3bIK MJI1 ONHCAHUA NPEIMETOB
OKpY>KalOIIEro MUpa;

7) YMEHMSI ONUCBHIBATh pealibHbIE CUTYyallUH HA SI3bIKE TE€OMETPHH, HCCIEI0BAaTh

MOCTPOCHHBIE MOJCIM C HCIOJb30BAHUEM T'€OMETPUUECKUX IMOHSITHH U TEOpeM,

pemaTh NPaKkTUYECKUE 3a/laud, CBS3aHHbIE C HAXOXKJIEHUEM T'e€OMETPUUYECKHUX

BEJIUYUH,;

8) YMEHMS BBINOJHSATE ACUCTBUSI C TEOMETPUUYECKUMH (PUTYpaMH, KOOPAUHATAMHU

U BEKTOPaMU;

9) yMEeHHUS TMPOBOJUTH JOKa3aTeJIbHbIE PACCYXKJICHHUS TIPU PEIICHUH 3ajad,

OIICHUBATH JIOTHUECKYIO MPABUIILHOCTh PACCYKJICHUMN, pAaCIIO3HABATh OIIMOOYHBIC

3aKITFOUCHHUSL.



COIAEPKAHUE NPOI'PAMMBI

| 'padpyukn u pynkuuu (4 yaca)

Jluneitnas ¢yukmusa. Kycouno-nmuneiinas ¢gynkuus. Ilapabona u runep6ona. Ilo
naHHOMY rpaduKy (QYHKIMH HY>KHO OINPEICIUTh HEHM3BECTHBIC MapameTphl B €€
dbopmyne. HaliTu 3HaueHue QyHKIIMU B HEKOTOPOM TOUYKE WJIM KOOPIUHATHI TOUKH
nepeceueHus rpa@uKoB QPyHKITHA.

Il BepositHocTh (3 yacoB)

Teopembl 0 BeposiTHOCTH cOObITHIL. DopMyna MONHON BEpOSATHOCTH, (opmyIna
YCJIOBHOM BeposTHOCTH, ¢opmyna baiieca. MoiennpoBaHue peaabHbIX CUTYaIllUuU
Ha S3BIKE TEOPHHM BEPOSTHOCTEH © CTAaTUCTUKH, BBIYUCICHUE BEPOSATHOCTH
COOBITHI.

11l ®unancoBass matemaTuka (6 yacon)

Hcnonb3oBaHne NPUOOPETEHHBIX 3HAHUM M yYMEHUW B IPAKTUYECKOUN
JEATEIbHOCTH W TOBCEAHEBHOW »ku3HHU. Bxuanel. Kpenutsl. 3agaum  Ha
ONTUMAaJIbHBIN BbIOOP. DOpMyIia CIOKHBIX MTPOIICHTOB.

IV Ilnanumerpus (8 yacon)

JleficTBUsL ¢ TEOMETpPUYECKUMHU (QUrypaMu, KOOpPIAMHATAMH U BEKTOPAMHU.
MHOroyrojlbHUKM M HX CBOWCTBa. PemieHwe NpsiMOYTrOJIBHOTO TPEYTOJbHUKA.
Pemenne paBHOOEAPEHHOTO TPEYroJbHUKA. TpeyroibHUKA OOIIEro BHJA.
YeThlpexXyroJpHUKY U UX CBOMCTBA. L{eHTpanpHbIe N BOMCaHHbIE YIUIbl. DOpMYJIBI
IIoLaAeil reoMeTpudeckux puryp, B Tom unciie popmyna Iluka. Pemenue 3amau
C UCIOJIb30BaHMEM CBOWCTB IUIONIAAM.  |'eoMeTpuyueckue KOH(PUTypaluH,
Han0oJiee YacTo BCTpeYarlluecs B 3ajJadax MIKOJbHOro Kypca. CmocoObl
HAXO0XJICHUS Pa3IMYHbIX 3JIEMEHTOB r€OMETpUUYECKuX (puryp — Menuas, BbICOT,
OMCCEKTPUC TPEYroJbHUKA, PAJIMYCOB BIIUCAHHBIX U ONMUCAHHBIX OKPYKHOCTEH .

V PemeHue panuoHaJIbHbIX U HPPANMOHAJIbHBIX YPaBHeHUH U HepaBeHCTB (5
4acoB)

PanmonanbHble ypaBHEHUSI WM HEpaBEHCTBA. MppalmoHaldbHbIE YpPaBHEHUSA U
HEpaBeHCTBAa. MeTOol MHTEPBAJIOB. 3aMEHA NEPEMEHHOM.

VI 3agaun Ha cMekaJky (2 yaca)

[TocTpoeHue u uccneq0BaHre NPOCTEUIINX MATEMATHYECKUX MOJIETIEN.

VIl Yucaa u ux cBoiicTBa (4 yaca)

[lpuzHaku genumocTu. PaznokeHue 4yuciaa 1O  pa3psgHbIM  ClaraeMbIM.
[TocnenoBaTenbHOCTH U IPOTPECCHU. Bhienenne nenon yactu, OleHKa.



KAJIEHIAPHO-TEMATHYECKOE IIVIAH

Ne TeMa aTa
1 Beenenue. Ctpykrypa 3x3amena. @opma 6nanka EI'D mo | 1-s nen.
MaTeMaTuKe. baiibl 3a 3aJaHUsl U OTMETKA 32 SK3aMEH. CCHTSIOPs
9 I'paduku u pyakiuu. JluneitHas 1 KyCOUHO-JIMHEHHAs 2-51 HEJL.
Q)YHKHI/II/I CeHTﬂ6p}I
3 | I'paduku u ¢pynkiun. JInHeHas u KyCoOuUHO-TUHEIHA g;f:é;ﬁ
byHKIIH.
4 4-s5 Hen.
I'paduku n pyukiuu. [1apaboia. CeHTAOps
5 1-a men.
I'paduxu u Gpyaknun. 'unepbona. OKTAOPSI
6 2-51 HeI.
BeposTHOCTH CIIOKHBIX COOBITHIA. OKTSIOpsi
7 3-1 HeJL.
Pemenue 3amau. ®opmyna baiieca OKTSOps
8 4-s Hen.
Pemenue 3agau. @opMyra yCI0BHONW BEPOSTHOCTH. OKTAO0ps
9 1-a men.
dunancoBas MareMaTtuka. Bkiagel. HOAOPS
10 2-51 HEI.
dunnancoBas MmareMaTtuka. Bkiagel. HOAOPS
11 3-1 HeJL.
®duHaHcoBas MateMaTtuka. Kpeaursl. HOAOPsI
12 4-g nen,.
®duHaHcoBass MaTeMaTthka. Kpenursl. HOAOPsI
13 dunancoBas MaTeMaTrKa. 3aJ1aud Ha ONITUMAJILHBINA 1-a Hen.
BBIOOD. eKadps
14 | dunancoBasg MaTeMaTHKa. 3a/1a4i Ha ONITUMAJILHBIN 2- HEL
BBIOOD. AcKabpH
15 [ImanumeTpudeckas 3agaya. MHOTOYTOJIBHUKY U UX 3-1 Hep.
CBOMCTBA. nekabps
16 [manumeTpuueckas 3agaya. MHOTOyroJIbHUKU U UX 4-51 Hept.
CBOMCTBA. nexabps
17 HHaHHMeTpH:leCKaﬂ 3aaya. OKpY>KHOCTU U CUCTEMBI 3-s1 Hep.
OKPY>XHOCTCH. SHBAps
18 HJIaHI/IMe’[pI/I:IeCKaH 3agavya. OKpY>KHOCTH U CUCTEMBI 4-51 Hep.
OKPY>XHOCTCH. SHBAps
19 [InanumeTpuueckas 3agaya. OKpy>KHOCTH U 5-1 Hep.
TPCYTrOJIbHUKH. AHBAPA




20 [TnanumeTrpuueckas 3anaya. OKpyKHOCTH U 1-st Hen.
TPEYrOJILHUKH. hespast
2-1 Hexl.
21 | [InanumeTrpudeckas 3agaya. OKpyKHOCTH U despars
YETHIPEXYTOJIbHUKU.
3-s1 Hex.
22 | [InanumeTrpudeckas 3agaya. OKpyKHOCTH U despans
YETHIPEXYTOJIbHUKH.
23 4-s Hen.
. dbeBpans
Pemenne panmoHanbHbIX YPaBHEHUI.
1-1 gen.
24
o Mmapra
Pemenne nppanimoHanbHbIX YpPaBHEHHUI.
o5 2-5 HeJl.
. Mmapra
Pemenne nppanimoHanbHbIX YpaBHEHHUI.
3-s HepL.
26
Mapra
Pemenne npparmoHaabHbIX HEPABEHCTB.
27 1-a men.
Pemenne uppanmoHanbHbIX HEPABEHCTB. alpeIs
8 2-5 HeJl.
3agaun Ha CMCKAJIKY. arpess
3-s HepL.
29
3aauv Ha CMEKAJIKY. anpens
30 4-s Heq.
UYucna u ux coiictBa. [{udpoas 3anuck yucna. arnpeJst
31 1-a men.
Uucna u ux coiictBa. [ludposas 3anucek yucna. Mast
32 2-51 HEIl.
Uucna u ux CBOMCTBA. Mast
33 Yucia u ux cBoiictBa. IlociaemoBarenbHOCTH 1 3-1 He.
IIPOTPECCUH. Masd
34 4-s Heq.
Hrtorosoe 3ansTue. Mast




METOIUYECKHUE MATEPHUAJIBI

Jlureparypa:

1. Bepemuiok B.B., Koxymko B.B. [Ipaktukym no marematuke [logroroska k

TECTHPOBAHUIO U dKk3aMeHy. — MH.: TerpaCucremc, 2007. — 160c.
2. 3uB b.I'. Ypoku nosTopenus.- CI16: Mup u cembs, cepus Maructp, 2013 u
MOCJIETYIONINE U3JaHUS.

DJIEKTPOHHBbIE Pecypcehl:

e OrtkpoiThiii Oank 3agau ['MMA: http://mathgia.ru:8080/or/gial2/
On-nmaitn Tectol: http://uztest.ru/exam wu http://egeru.ru
OtkpeIThlii Oank 3amanuii EI'D mo maremaruke — http://mathege.ru
[MopTan uadopmarmonHoii nogaepxxku EI'D — http://www.ege.edu.ru
®denepaiabHbli LEHTP HWHOOPMAIMOHHO-00PAa30BaTENbHBIX PECYPCOB —
http://fcior.edu.ru
DJIEKTPOHHBIN KaTaior o0pa3oBaTenbHbIX pecypcos — http://katalog.iot.ru
denepanbHbIF HHCTUTYT NEIarOrHUECKUX u3Mepenuit — http://www.fipi.ru/
OopasoBarenbHas wiathopma «Perry EI'9»— http://www.mathnet.spb.ru/
COopHUK HOPMATUBHBIX JIOKYMEHTOB — ege.edu.ru
[TogroroBka k EI'E, HOBble OnaHkM 3agaHuM, AUAAKTUYECKUE MaTEpHUAbI,
oropHbIe cxembl — ege.On-line.info
e Cucrtema omnepaTuBHOro wuHGOpMHpOBaHUA O pesynbratax EID —

fed.egeinfo.ru/ege
e On-line Tecter — Www.uztest.ru
e Marepuans! ans noarotosku k EI'D (Teopus u npaktuka) — www.egel00.ru
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OLHEHOYHBIE MATEPUAJIbI

@DopMbI U METOABI KOHTPOJISL: CaMOIPOBEpPKa, B3aMMOIPOBEPKa y4alllMMUCS
JIpYT pyra, codbeceloBaHne, MPOBEPOUHbIE MUCbMEHHBIE pa0OThl, HAOJOICHHUE.

| 'paduxu n pynxkuun

1.Ha pucynke n3o6paxxén rpadux QyHKIHH

f(x)= +c,

a
BHIA x+b rae uncia a, b u c—

( 1 )
nenbie. Haiiinre 3 (OtBer: -2,75)

2. Ha pucynke u300paxéH rpaduk (GyHKIUU

W a2 _
BUZA f(x) =ax” +bx+c, rae yucia a,buc—
uenple. Haifmute aOcruccy BepmuHBI apaOoITk.
(OtBer: 4)

2. I \<
3. \

3. Ha pucynke u300paxkeHbl rpaduku ABYyX JHHEHHBIX (GyHKkuuii. Haiimure abcuuccy Toukm
nepeceyeHus rpadukos. (OTBert: -1,75)

A
f( | 4. Ha pHUCYHKE n300paKeHbI rpaduku
II [ — 2
\ |/ l byHKIHH f(x)=5x+9 ud (x) = ax” +bx+c, KOT
/ opele TepecekatoTcss B Toukax A m B. Haiinure opaunaty
: touku B. (OTBet: 39)

=

Il BepositHOoCTH
1. TTpu apTusnepuiickoli crpensOe aBTOMaTH4eckas CUcTeMa JieNiaeT BeICTped 1o 1enu. Ecimu 1enb

HC YHUYTOXXCHA, TO CUCTCMA ACJIACT HOBTOpHLIfI BBICTPCJI. BLICTpCJ'ILI MMOBTOPAKOTCA 4O TCX I1OP, ITOKa
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Heab He OylIeT yHHUYTOXKEHa. BeposTHOCTh YHHUUYTOXKEHHs HEKOTOPOW IeJH MpPU TIEPBOM BBICTpEIIS
paBHa 0,4, a ipu kaxmoMm nocuenayromeMm — 0,6. CKOIbKO BBEICTPETIOB MOTPEOYETCS IS TOTO, YTOOBI
BEPOSTHOCTh YHUUTOXEHUS 1eu Obuia He Menee 0,987
B omeeme yrxaxcume naumenvuiee neobdxooumoe xoruvecmeso gvicmpenog. (OTBer:S)

2. [Ipu nBykpaTHOM OpPOCaHWHM WUTPATBLHON KOCTH B CyMME BBINajio 6 0ukoB. KakoBa BEpOSITHOCTh
TOTO, 4TO XOTsI OBI pa3 Beimamo 3 ouka? (Oreer: 0,2)

3. B marasune Tpu npoaasua. Kaxaslii U3 HUX 3aHAT ¢ KJIHMEHTOM ¢ BepostHocThio 0,3. Haiimure
BEPOSATHOCTh TOTO, YTO B CIyYailHbIi MOMEHT BPEMEHH BCE TPHU IMPOJAABIA 3aHITHI OJHOBPEMEHHO
(cumTaiiTe, 9TO KIMCHTHI 3aX0/IAT HE3aBUCUMO IpyT ot japyra). (OTBet:0,027)

11l ®unancoBasi MaTeMaTuKa
1. B wuione mmaHWpyeTcs B3sATh KpeauT Ha cymmy 928 200 pyGOmeit. YcnoBus ero Bo3Bpara
TaKOBBI:

— KaxJbl{ STHBaph JOAT Bo3pacTaeT Ha 10% 1mo cpaBHEHHUIO ¢ KOHILIOM IPEIbIAYIIETO ro/a;

— ¢ (eBpalIs IO HIOHB KXKJOT0 rojia He00X0AUMO BBIIUIATUTH HEKOTOPYIO YacTh AOJTA.

Ha ckxonbko py6ineil Oomnbiue npuaércst OTAaTh B Clydae, €clii KpeauT OyAeT HOJTHOCTHIO MOoTralleH
YEeTHIPHMsI PAaBHBIMU IIIaTeXaMH (TO €cTh 3a 4 rosa), 0 CPaBHEHHUIO CO CITy4aeM, €CIIA KPeauT OyaeT
MOJTHOCTBIO MOTallleH ABYMsI paBHBIMH IUIaTeKaMHu (TO €CTh 3a 2 roaa)?

Pemenune: Ilycts cymma kpenuta coctaBisieT S =928 200 py0neii, exxeroiHbIe BBITLIATHI B CITydae
MOTAIIeHUsT KpeauTa 3a 4 ToAa COCTAaBISIOT X pyOlied, a B ciiydae MOTAllleHUs] KpeauTa 3a 2 roja —
y pybueii. B ciaydae nmoramenust kpenuTa 3a 4 roja 0T nepeq 6aHkoM (B pyOJisix) MO COCTOSHHIO Ha
UI0JIb Oy/IeT YMEHBILIATHCS CIEAYIOUINM 00pa3oM:

S: L,1S—-x; 1,1%S—(1,1x+x); 1,135—(1,1%+ 1,1x+x); 1,1°5—(1,13%+ 1,1% + 1,1x +X) =0,
CJIeJIOBaTENbHO,
i 1,148 (1,1—=1)  1,1%-928200-0,1 -
4
11 0,4641 N

B stom cimywae mpunércs otmare 1171280 py6neit. Ecnu oTmaBaTh KpeauT ABYMSI paBHBIMH
IUIaTeXaMH, TO JONT mepes 0aHkoM (B pyOJsiX) MO COCTOSHHUIO HAa HIONb OyIET yMEHBINATHCS
CIIeTyFOIIAM 00pa3oM:

S; L,1S—y; 1,1°8—(1,1y +y)=0,
CJIEIOBATEIBHO,

.12 1,12.928200
= = — 534820
L1+1 2,1 pyouneii.

B atom cnywae mpupércs otmate 1069 640 pyOreit, To ecth Ha 101 640 pyOmeli meHbIe, 4eM B
OpeabIAYILIEM CIy4dae.

y

OtrBeT: 101 640 pyOmeii.

1V Ilnanumerpus.

Kganpar ABCD enucan B okpyxHOCTh. Xopaa CE nepecekaer ero quaronans BD B Touke K.

a) Jlokaxxute, 94TO CK-CE=BC-AD

o
0) Hatigure otnomenue CE : KE, ecim ZECD =75". y <
Pemenne. a) B tpeyronpankax CKD u CDE yron KCD — o0mmwi, EAL K

/CED = /CBD = /BDC = 45°.

3Ha‘lPIT, 9TH TPCYTrOJIbHUKHU HOI{O6HBI, OTKyJa

K D
C_:C_<:>CKCE:CD2<:> A D
CD CE
< CK-CE =BC-AD.
6)B
tpeyronsHuke CKD nmeem: LZKCD =75", ZCDK =457, OTKyJa ZCKD = 60". s

nonoous tpeyroyibaukoB CKD u CDE nony4daem:

CD CK
CE CD’
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B tpeyronsauke CKD u3 Teopemsl cunycoB ais Tpeyroibauka CDE nmeem:

CK sin 45O 2
~ 8in60°

K CE
CK:CE = K D —— ¢ \/7 \[ 2:3,
¢D CD orkyna CE: KE=3:1.

OrseT: 0)3:1.

TO €CTh

V Penienue PAUMOHAJIBHLIX U HPPAUIHOHAJBHBIX ypaBHeHHﬁ H HECPABCHCTB.

x—3vVx—14+1=0.

a) Pemre ypaBHeHwue:

[V3;v20].

[pu x+1<0 ypaBHEHHE HE HMEeT KOpHEH.

0) YKaxxnuTe KOPHHU 3TOTO YpaBHEHUS, IPHHAICKAIINE OTPE3KY
2) x+1=3vVx—-1

Ipu X + 1=20 YPaBHEHHUE NIPUHUMAET BUJL:

Pemrenne:

) 5 x=2,
X +2x+1=9%x—-9<x"—T7x+10=0«& 5

X =

O6a KOpHS YIOBIETBOPSIOT YCIOBHIO X 1~ 1=0.

V3 <2./20 < 5.

0) 3ameTum, 4YTO 3HaYUT, yKa3aHHOMY OTPE3Ky NMPUHAIJIEKUT KOPEHb X =
2.

OtBeT: a)2; 5;0) 2.

V2 —2x—|—1—\/x +x

~3 0.
2. Pemmre HEPaBEHCTBO x2+x—1
rxz—l—xZO, rx(x+1)>0,
2 1)\2
lx 2x+1 =0, <:><(x 1230,
(x —2x+1) — (x +x) <o. 23)6—1 >0,
Pemenue: x2+x—1 X +x—1
13 nepBoro HepaBeHCTBA MOIyYaeM X< —1lymx=0

BTOpOG HEPAaBCHCTBO BLIIIOJIHACTCS IIPU BCEX X.

V51 1 V-1
— < x < x> —.

I/IS TpeTLeFO HepaBeHCTBa nonyqaeM 2 3 703041 2
- t - i
—l—\."'_ET : :Tl n5-1F
2 0 11302
S R S .
-1 0 .
—1—-+5 1 V5—1
— " 1|U|0; o | U[ == +e
2 [ 3] 2
OrtBerT:

VI 3agaum Ha cMeKaJIKy

1. I3 KHUTH BEHINAI0 HECKOILKO UAymux noapsan JIUCTOB. HOMep HOCHCZLHCﬁ CTpaHHLBbI MICPEa
BbIITaBIIMMHU JIMCTAMH — 324, HOMCp nepBoﬁ CTpaHUIbI TOCJIC BBINIABIINX JIMCTOB 3aIIMCHIBACTCSA TCMHU
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e nudpamu, HO B Ipyrom nopsiake. Ckoapko aucToB Beimano? Oreer: 49

2. Ha 5ieHTe 1Mo pa3Hble CTOPOHBI OT CEpEeIVHBI OTMEUYCHBI JJBE TOHKHE ITONEPEYHBIC ITOJIOCKH:
CUHAA U KpacHas. Ecnu pa3pesaTh JIeHTy [0 KpacHO# MMOJIOCKe, TO OAHA YacTh OyAeT Ha 25 cM IJIMHHEee
npyroii. Eciam pa3pe3aTs JEHTY MO CHHEW MOJOCKE, TO OJHA YacTb OyAeT Ha 35 cM JUIMHHEe IPYrow.
Haitnute paccrosiHue (B caHTUMETpax) MeXy KpacHou v cuHel nonockamu. Otset: 30

3. Cama npuriacui IleTio B rocTd, CKas3ae, 4To KMBET B JA€CITOM Ioabe3ze B kaptupe Ne 333, a
9Tax ckazaTh 3a0bul. [logoias k gomy, [lets oOHapyxui, 4TO AOM AEBATHITAXHBIA. Ha Kakom sTaxe
xuBET Cama? (Ha xaxxJoM 3Ta)ke 4UCIo KBApTHP OJUHAKOBO, HOMEpa KBapTHP B JOME HAUYHMHAIOTCS C
eauanibl.) OTBer: 3

VIl Yucsia 1 ux cBolicTBa

1. HaiimuTe nATH3HAYHOE HATYpajlbHOE YHCIIO, KpPaTHOE S5, cymMma IM(p KOTOPOTO paBHA HX

MPOM3BEIeHNIO0. B 0TBeTe yKaxuTe Kakoe-HUOYIb OJJHO TaKOe YMCIIO.
OTtBer: 11125|12115]11215|21115

2. IlpuBeanTte TpHMEp UYETHIPEX3HAYHOTO 4YHCIA, KpaTHOro 12, mpoumsBeneHne mudp KOTOPOro
oombie 40, HO MeHbIIe 45. B 0TBeTe YKaKUTE POBHO OJHO TAKOE YHCJIO.
OrBer: 1176|1716|7116
3. Bpruepkuure B uncne 82584703 tpu nudpsl Tak, 4ToObI MOTYUHBIIEEC YHCIO AeIuiaock Ha 18. B
OTBETE YKa)KUTE KaKoe-HUOYIb OZHO TaKOE YHCIIO.
OTtBer: 88470(25470|82584
4. Ha pocke Harmmcano 30 pa3sMUYHBIX HATYPadbHBIX YHCEN, KKIO€ WM OKaHYMBAaeTCs Ha 9, wiu
YeTHOe, a CyMMa 4duceln paBHa 877.
a) MosxeT 11 OBITh Ha TOCcKe 27 YeTHBIX yrcen?
0) MoskeT it OBITH Ha JOCKE POBHO JIBa YHCIIA, OKAHYMBAIOIUXCS Ha 97
B) Kakoe HauMeHbIIIee KOJIMYECTBO YHCEN C MOCIeAHeH IU(poit 9 MoxeT OBITh Ha JOCKe?
Pemenne: a) Jla, nanpumep:
4464+ ... +52+454+664+94+19+29=

4154
:%-26—!—664—57:877.

0) [lycTps Ha HOCKE POBHO J1Ba YHCIia, OKAHYMBAIOIIMXCS HA 9, CyMMa JIByX HEUETHBIX YHCEIl YeTHa,
TOrJa CyMMa BCEX 4YHCeJl, HalHCaHHbIX Ha JIOCKe JeNuTCs Ha JBa, HO 877 He KpaTtHO 2 —
npotuBopeune. Takum 00pa3om, Ha TOCKE HE MOXKET ObITh POBHO /IBa YHCJIA, OKAHUYMBAIOIUXCS Ha 9.

B) Bce uncna mamucaHHBIC Ha JOCKE YCTHBIMHU OLITL HE MOTYT. HyCTB Ha JOCKE€ HaIlMCaHO OJHO
YHCJI0, OKAHYMBAIOIICCCA Ha 9, 1 29 YETHBIX YHCEIL. CyMMa BCCX YHCCJI HC MCHBIIIC CYMMBI:

2 158
2444 . +5849=="2° 291 9_879~ 877

2 — MPOTUBOpEYHE.

B myHkTe 0) moka3aHo, 4TO Ha JOCKE HE MOXKET OBITh J[Ba YKCIa, OKAHYMBAIOIIMXCS HA 9, TOra UX
KOJIMYECTBO HE MeHbIle 3. B myHKTe a) mpuBeJeH MpuUMep, KOrja Ha JOCKE HAMCAaHO TPU TaKHUX
YHCJIa, 3HAYUT, HAUMEHbBIIIeE KOJIMYSCTBO OKAHYMBAIOIIUXCS HA 9 uncen — 3.

OtBeT: a) na; 0) HeT; B) 3.
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NCITOJBb30BAHHBIE UCTOYHUKH

1. Bepemniok B.B., Koxyiiko B.B. [Tpaktukym o matematuke [Toaroroska k
TECTHPOBAHUIO U dKk3aMeHy. — MH.: TerpaCucremc, 2007. — 160c.

2. lamumkuit MUJL., Toapaman A.M., 3BaBuu JI.M. COopHuk 3amad mo
anreope: yue6. Ilocobume mma 8-9 kmaccoB ¢ yriyOJIEHHBIM HM3y4eHUEM
marematuku — M.: [Ipocsemenue, 2019 -271 c.

3. 3uB b.I'. 3anaun no anredpe u Hauana ananuza. - CII6.: Mup u cembs, cepust
Marwuctp, 2015 u nocienyromue U3aaHus.

4. 3uB B.I'. Crepeomerpus. Ycrueie 3agaun. 10-11 knaccsl. CI16.: YePo-na-Hese,
2014 u nocnenyroiye U31aHus.

5. 3uB B.I'. Ypoku nosropenus.- CII6: Mup u cembs, cepust Maructp, 2013 u
NOCJIETYIOIINE U3JaHUS.

6. 3uB Bb.I'. 3amaun no reomerpun: Ilocobue mnst ywamuxcs 7-11 ki
obmeo6pa3zoBar. yupexaennit M.: [Ipocsemenue, 2019 - 271 c.
7. Hekpaco B.b. Bcs mkonbnas marematuka. Camoe Heooxonumoe. — CIIO.:

CMUO-IIpecc, 2017.

DJIEKTPOHHBbIE PeCypPChI:
e OrtkpoiThiii Oank 3agau ['MMA: http://mathgia.ru:8080/or/gial2/
On-nmaitn Tectol: http://uztest.ru/exam wu http://egeru.ru
OtkpeIThIit OanHk 3amanuii EI'D mo maremaruke — http://mathege.ru
[Mopran nudopmanronHoi noaaepxku EI'D — http://www.ege.edu.ru
®denepanbHblii LEHTP HWH(OOPMALMOHHO-00PAa30BaTENbHBIX PECYPCOB —
http://fcior.edu.ru
DJIEKTPOHHBIN KaTaior o0pa3oBaTenbHbIX pecypcoB — http://katalog.iot.ru
denepanbHbIN HHCTUTYT MEIarOrHUECKUX U3MepeHuit — http://www.fipi.ru/
OopasoBarenbHas mwiathopma «Perry EI'9»— http://www.mathnet.spb.ru/
COopHUK HOPMATUBHBIX JTOKYMEHTOB — ege.edu.ru
[TogroroBka k¥ EI'E, HOBble OnaHku 3agaHuM, AUAAKTUYECKUE MaTepHUabI,
ornopHbie cxembl — ege.On-line.info
e Cucrtema omnepaTuBHOTO WHGOpMHpPOBaHUA O pesynbTatax EID —
fed.egeinfo.ru/ege
e On-line Tecter — www.uztest.ru
e Marepuansl ayig noarotoBku K EI'D (Teopus u npaktuka) — www.egel00.ru
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JUCT KOPPEKIIMY PABOYEM ITPOT'PAMMBI

(KaJIeHIaPHO-TEeMATHYECKOT0 NJIAHUPOBAHUA)

Ha 2022 /2023 y4eoHbIii rox

Tumomenko J1.JI.
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