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ITosicHUTENBLHAA 3aNIHCKA

Pabouas nporpamma cocTaBiieHa Ha OCHOBE CJIEIYIOIINX HOPMATUBHBIX TIOKYMEHTOB:

1.

®denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii
Denepauuny;

IloctanoBnenuss I'JTaBHOrO roCyIapCTBEHHOIO CaHMTApHOro Bpaya Pocculickon
®enepanun oT 28.09.2020 Neo 28 «Canutapubie npasuia CII 2.4.3648-20 «CanutapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHMs K OpraHU3alUsIM BOCIIUTAHUS U O0OyUeHUs, OTIbIXa U
037I0POBJICHUS AETEN U MOJIOJICKI;

IlocTtanoBnenuss I'JTaBHOrO roCylapCTBEHHOIO CaHMTApHOrO Bpaya Pocculickon
Oeneparn ot 28.01.2021 Ne 2 «OO0 yTBEp>KICHUH CAHUTAPHBIX TMPABUI U HOPM
CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTHBBI U TpeOOBaHUS K 00ECIEUEHUIO
Oe3omacHOCTH 1 (WIn) O€3BPEIHOCTH IS YeJIOBEKa (DaKTOPOB CPEIIbl OOMTAHUSY;
Y4ebHoro 1rana ocHOBHOTO obmero oopazosanus MBOY «lllkoma Ne29y na 2024/2025

yueOHBIN TO/I.

Ieasn kypca:

cuCTeMaTu3anusa 3HAaHUH UM CII0COOOB ACATCIIBHOCTH YyYallluXCA II0 MAaTEeMaTHKE 3a KYypC

OCHOBHOM IIKOJBI, IMOArOTOBKA o6yqa}om1/1xc51 9 kmacca K OCHOBHOMY T'OCYOAapCTBCHHOMY

9K3aMCHY IIOMATCMATHUKE.

3apaum kypca:

1.

3aKpenuTh OCHOBHBIE TEOPETHMUECKUE TOHATHS W OIpENeJeHHs] 10 OCHOBHBIM
M3Y4aeMbIM pa3JienaM;

OtpaboTath OCHOBHBIE THIBI 3a1auy u3ydyaeMblx THNoB KHMM OI'D «Anrebpa» u
«["eoMeTpHs» U UX aJTOPUTM PEIICHUS;

®opmupoBaTh y 00y4aroUMxcs LEJIOCTHOTO MpEACTaBIECHUS O TeMe, €€ 3HAa4eHHs B
paszziesie MaTEMAaTUKH, MEXIPEIMETHBIE CBS3U C IPYTUMHU TEMAMH;

Crioco6cTBOBaTh MHTEUIEKTYaIbHOMY Pa3BUTHIO yYalIuxcs, (OpMUPOBAHHIO KauecTB
MBIIUIEHUSI, XapaKTEPHBIX JIJIsI MaTEMaTHUECKOM JesTeIbHOCTH U HEOOXOAMMBIX YUEHUKY
Ju1st yenetmHo caaun OI'D, utst o611e#t connanbHON OpUeHTAINN,

AKIEHTHpPOBAaTh BHHMMAaHHE YYalIMXCS Ha EAWHBIX TpeOOBaHUAX K IIpaBUIIaM
oopmIeHHs pa3InYHBIX BUAOB 33JaHUH, BKIIOYAEMbIX B HTOTOBYIO aTTECTALIMIO 32 KypC
OCHOBHOM IIKOJIBI.

CriocoOcTBOBAaTh CO3JaHMIO YCIOBUI OCMBICICHHOCTH YYEHHs, BKIIOYEHHS B HETO

o0OyJaromerocsi Ha ypoBHE HE TOJIBKO HHTEJUICKTYaIbHON, HO TMYHOCTHON M COLMATbHON



AKTUBHOCTHU C IPUMCHCHHUEM TCX UJIN UHBIX MCTOIOB O6y‘I€HI/I$I.

[Iporpamma kypca npenHa3zHadeHa 1)1 MOBBIIEHUS Y()PEKTUBHOCTH MOTOTOBKH 00 YyUaFOIIHXCS
9 xJyacca K OCHOBHOMY TOCY/IapCTBEHHOMY 9K3aMEHY 10 MaTE€MaTHKE 32 KypC OCHOBHOM IITKOJIBI
U TIPelyCMaTPUBAET UX MOATOTOBKY K JajdbHEHIIeMy O0y4eHUIO B CPEAHEH IIKOJIE); HAIIPaBJICH
HA BOCIIOJHEHUE HEJOCTAIONINX 3HAHUH, OTPAO0OTKY MPHEMOB PEUICHUS 3aJlaHuil pa3ITUYHBIX
TUTIOB W YPOBHEH CIOXKHOCTH BHE 3aBUCHMOCTH OT (OPMYJIUPOBKH, a TaKXKe OTPaAOOTKY
TUMOBBIX 33aHuii OI'D 1o MaTeMaTUKE Ha TECTOBOM MaTepHalIe; MO3BOJUT CUCTEMATH3UPOBATh
U yOIYOWTh 3HAHUS yUAIIMXCS MO Pa3IUYHBIM pa3jesiaM Kypca MaTeMaTUKH OCHOBHOMW IIKOJIBI
(apudmeTuke, anredpe, CTAaTUCTUKE, TCOPHH BEPOSTHOCTEH UTCOMETPHUN).

[Iporpamma Kkypca coctaBieHa Ha ocHOBe OOs3aTeNbHOTO0 MHHHMYMa COJIEpKaHUs
00pa3oBaTeNbHBIX MPOrpaMM IO MaTeMaTHKe W TpeOOBaHMHW K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB OCHOBHOM MIKOJbI, ¢ yderoM Cneunduxamuun KUM nns nposenenus OI'D no
matematuke u Komudukaropa mnpoepsiembix TpeOoBaHuil k pesynbTaram ocBoeHus OOII
OOO wu »nemeHTOB coiepkaHusa 1yt mpoBeneHuss OI'D mo MaremaTuke, MOATrOTOBICHHBIX
DOUIIN.

B cootBercTBuu ¢ yueOHBIM miaHoM MBOY «lllkoma Ne29y ma 2024-2025 y4eOHBIN TO1 HA

U3y4deHHUEKypca OTBeIeHO 34 yaca U3 yacTH yueOHoro miana (1 gyac B Heero).

IInanupyemble pe3yIbTaThl 0CBOCHHUS IPOIPaMMBbI Kypca
Jluunocmuvie pezynomamoi:

1. OrtBercTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPA3BUTHIO U
caM000pa30BaHUIO HAa OCHOBE MOTHBAlMM K OOYYEHHUIO M MO3HAHUIO, OCO3ZHAHHOMY
BBIOOpPY M MOCTPOEHUIO JAajbHEWIIeH WHAMBUIYalIbHOH TpaekTOpuu OOpa3oBaHUS Ha
0a3e OpPUEHTHPOBKU B MHpe Mpodeccuil U MpodeccHOHANbHBIX MNPEANOYTeHUN, C
Y4€TOM YCTOMUYMBBIX MO3HABATEIbHBIX UHTEPECOB, & TaKXKe Ha OCHOBE (POPMHUPOBAHUS
YBa)XKUTEIBHOTO OTHOLIEHUS K TPYLY.

2. ®opmHpoBaHHE 1LIEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHU.

3. OcBoeHHUE cONMATBHBIX HOPM, TIPABUIT TTOBEJICHHS, POJICH 1 (hOPM COMATBHOM KU3HHU.

4. Pa3BuTHE MOPAJBHOIO CO3HAHUSA M KOMIIETEHTHOCTH B PEIIEHUH MOPAIbHBIX MpobieM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHUPOBAHUS HPABCTBEHHBIX UYBCTB U
HPABCTBCHHOI'O  IIOBEACHMS, OCO3HAHHOIO ¥  OTBETCTBEHHOIO OTHOLIEHUS K
HPAaBCTBCHHBIM IIOCTYTIKaM.

5. ®opmHpoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLLICHUU M COTPYAHUYECTBE.

6. ®opmupoBaHHE CIIOCOOHOCTH K SMOLMOHAILHOMY BOCIPHUSITHIO MaTEMAaTHYECKHX



00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHUN

Memanpeomemmuvwie pe3yiomamul 00yueHus

Pezynamuenvie YY/[

1.

OIpeNeNiaTh COOCTBEHHBIE IPOOJIEMbI U TPUYMHBI UX BOSHHUKHOBEHUS IpU padoTe ¢
MaTeMaTHYECKUMHU 00bEKTaMH,

¢dopmynupoBaTh COOCTBEHHBIE BEPCHM HIJIM NMPUMEHATH YK€ M3BECTHBIE (DOPMBI U
METO/bI PEUICHUsI MaTeMaTUIECKON po0IeMbl, GOPMYIHPOBATh NPEIONI0KECHUS U
CTPOUTH THIIOTE3bl OTHOCUTEIBHO PAacCMATPHBAEMOTO OOBEKTa M IPEIBOCXHUIIATH
pe3yJIbTaThl CBOCH yueOHO-I103HABATEIBLHOM JICATEILHOCTH;

OnpeaAcIATL YT AOCTHUIKCHUA HeJ’IefI M B3BCIIMBATH BO3MOKHOCTU PA3PCIICHHA
OTIPE/ICIICHHBIX YIeOHO-II03HABATEIBHBIX 33/1a4 B COOTBETCTBUU C OMPECIICHHBIMH
KPUTEPHSIMHU U 3a]1a4aMHU;

BBICTPAaWBaTh COOCTBEHHOE 00Pa30BaTENIbHOE IMOANPOCTPAHCTBO JUISl pa3peIieHUs
OTIPENIeICHHOTO Kpyra 3a/ad, ONpEeAeysTh U HaXOAWTh YCIOBUS IS pealn3aluu
UJel UIJIaHOB (CaMo00yUeHue);

CaMOCTOSITENIbHO ~ BBIOMpATh  Cpelu  TPEUIOKEHHBIX  PEecypcoB  Haumbojee
sbdekTuBHbBIE U 3HAYUMBIE TIpU paboTe ¢ ONpeAeNeHHOW MaTeMaTHYecKoi
MOJIEITBIO;

YMETh COCTaBIISITh IJIAH DPa3pelieHus] ONpPEACNICHHOTO Kpyra 3ajad, HCIIOJIb3Ys
pa3jMyYHbIE CXEMBI, PECypChl TOCTPOSHHUS JOUarpaMM, MEHTaIbHBIX KapT,
MO3BOJIAIOIIMXITPOU3BECTHU JIOTHKO - CTPYKTYPHBINM aHATH3 337a4u;

YMETb IUIAHUPOBATh CBOM 00pa30oBaTeNbHbII MapLIpyT, KOPPEKTUPOBATh U BHOCUTh
OMpCACIICHHBIC M3MCHCHHA, KAUCCTBCHHO BJIMAIOOIMEC HaA KOHEYHEIN MMPOAYKT
yueOHO- TO3HABATENILHOM 1eATeThHOCTH;

YMEHHE KAa4YeCTBEHHO COOTHOCHUTh CBOM JACWCTBHSI C TMPEIBKYIIAEMBIM HTOTOM
yueOHO- IMO3HABATEIHHON JIEATEIIBHOCTH MOCPEACTBOM KOHTPOJIS W TIAHHUPOBAHUS
yqe6Hor0 mponecca B COOTBETCTBMM C HU3MCHAKIIWUMHCA CUTyallUIMHU H
MPUMEHSEMBIMU CpeICTBaMU M (hOpMaMU OpPTaHU3AIMKU COTPYJHUYECTBA, a TAKXKe
WHAWBUIYaIbHON pabOTHI Ha YPOKE;

yMEHHE  OTOMpaTh  COOTBETCTBYIOIIME CpPEACTBA  peAM3allid  PEIICHHS
MaTeMaTHYECKUX 3aJad, MOA0MpaTh WHCTPYMEHTHI [UIS OICHHBAHUS CBOCH

TPACKTOPUU B pa60Te C MaTCMAaTU4YCCKUMU ITOHATHUAMHU U MOACIISIMU,

Ilo3nasamenvuvie YY/[

1.

YMCHHE OINPEACIAThE OCHOBOIIOJAraromee IMIOHATUE W IIPOU3BOAUTHL JIOTHKO-

CTPYKTYpHBIM aHajIu3, ONpeAeNsiTh OCHOBHBIC NMPU3HAKM M CBOWCTBA C MOMOIUIbIO



10.
11.

12.

13.

COOTBETCTBYIOIUX CPEACTB U HHCTPYMEHTOB;

YMEHHUE TPOBOIUTH KIACCH(PHUKAIMIO OOBEKTOB Ha OCHOBE KPUTEPHEB, BBIACIATH
OCHOBHOE Ha ()OHE BTOPOCTETICHHBIX JTaHHBIX;

yYMEHUE TMPOBOAUTH JIOTMUECKOE pACCYKICHHE B HAlpaBICHUU OT OOIIMUX
3aKOHOMEPHOCTEW N3y4aeMOM 3aJjaui JJO YaCTHBIX PACCMOTPEHUN;

YMEHUE CTPOUTH JIOTMUECKHE PACCYKICHHMs Ha OCHOBE CUCTEMHBIX CpPaBHEHMI
OCHOBHBIX KOMIIOHEHTOB M3y4aeMOI'0 MaTEMaTH4YECKOrO pasjesla WM MOJEIH,
IOHSATHS WIHA KIJIACCOB, BBIACIAS ONPEACICHHBIE CYLIECTBEHHBIC NPU3HAKUA WIIH
KpUTEPHUU;

YMEHUE  BBIABIATb, CTPOUTH 3aKOHOMEPHOCTD, CBA3HOCTb,
JIOTUYHOCTh COOTBETCTBYIOIUMX  LEMNOYEK pacCyKIeHuil 1mpu pabore ¢
MaTeMaTHYeCKUMH  3aJladyaMHd, YMeTb HOJAPOOHO U  CXKaTro IPeJCTaBIATh
JETAIM3ALHAI0  OCHOBHBIX KOMIIOHEHTOB IIPM  JOKa3aTeJIbCTBE IOHATUH U
COOTHOLICHUH Ha MaTEMaTH4YECKOM S3BIKE;

YMEHHE OPraHU30BbIBATh IMOUCK MU BBIABIATH IMPUYMHBI BO3HUKAIOMIMX IPOLECCOB,
SBJICHUH, Hanboiee BeposITHbIE (aKTOPHI, 10 KOTOPHIM MaTeMaTH4YeCKUe MOAETH U
00BEKTHI BEIyT ceOsl O OINpEeaesIeHHBIM JIOTHUECKUM 3aKOHaM, YMETh HMPUBOAUTH
IIPUYMHHO-CJIEACTBEHHBIN AaHAJIN3 IOHATHH, CYKICHUM U MaTEMaTHYECKUX 3aKOHOB;
YMEHHME CTPOUTHh MAaTeMaTUYECKyI0 MOJIENb IPU 33JaHHOM YCIOBHH, 00Jagarouiei
OTIpENIeNIEHHbIMU  XapaKTEepPUCTHUKAMH OO0BEKTa IMpH HAJIUYUU  ONPE/IETECHHBIX
KOMITOHEHTOB ()OPMUPYIOLIETOCs MPEANOoaraéMoro MOHATUS WU SIBIICHUS,
YMEHUE [E€pPEBOAUTh TEKCTOBYIH)  CTPYKTYPHO-CMBICIOBYIO  COCTABJISIOLIYIO
MaTeMaTUYeCKON 3aJauyd Ha S3bIK Tpa@UuecKoro OTOOpaKeHMsI - COCTaBJICHHS
MaTEeMaTU4YeCKON MOJEIIN, COXPAHSIOIIEH OCHOBHBIE CBOWCTBA U XapaKTEPUCTUKH,
yMEHUE 3a/aBaTb IUIAH pELICHUS MaTEeMaTUYeCKOW 3aladd, pealln30BbIBATH
QITOPUTM JEMCTBHM Kak TIOMIArOBOW MHCTPYKIMM JJS pa3peuieHus y4deOHO-
MO3HABATEILHON 3aJ1a4H;

YMEHUE CTPOUTH JOKA3aTeIbCTBO METOAOM OT IIPOTUBHOIO;

yMeHue paboTaTh C MPOOJIEMHOW CUTYaIMel, OCYIIECTBIATh 0O0pa30BaTebHBIN
MPOLECC TOCPEACTBOM IOMCKAa METOAOB U CHOCOOOB pa3pelieHus 3aiadd,
OIpeNeNATh I'PaHUIIbI CBOETO 00PAa30BaTEILHOIO MIPOCTPAHCTBA;

YMETb OPHUEHTUPOBATBCS B TEKCTE, BBIABIATH IJIABHOE YCIOBHE 3aJa4d U
yCTaHaBJIMBATh COOTHOLIICHUE PACCMATPUBAEMbIX O0BEKTOB;

YMEHHUE IEepeBOJUTb, MHTEPIPETUPOBATh TEKCT B HHBbIE (DOPMBI INpeCTaBICHUS

nH(GOpPMaLIUU: CXEMBbI, TUarpaMmsl, TpadudecKoe MpeIcTaBIeHHE JaHHBIX;



Kommynuxamuenvie YY/[

1.

yMeHHue paboTrath B KoMmaHzae, (OPMHPOBAHHE HABBIKOB COTPYJHUYECTBA U
y4eOHOr0 B3aUMOJCHCTBUS B YCIOBUAX KOMAHIHOM HWIPbl WJIM WHOH (OpMBI
B3aUMOJCHCTBUS;

YMEHHE PacIpeIeisiTh POJIM U 33/1a4d B paMKax 3aHATUS, GOPMUPYsI TAK)KEe HABBIKH
OPraHU3aTOPCKOr0 XapaKTepa;

yMEHHUE OIICHUBATh MPaBUILHOCTh COOCTBEHHBIX JIEUCTBHH, a TAK)KE JEATCIbHOCTH
JPYTUX YYaCTHUKOB KOMaH/bI;

KOPPEKTHO, B paMKax 3a7a4 KOMMYHHUKalHH, (OpPMYIHUPOBATH U OTCTauBaTh
B3IJISA/Ibl, ApTyMEHTUPOBATH JI0BOJIbI, BBIBO/IbI, a TAKKE BbIABUIaTh KOHTAPT'YMEHTHI,
HEOOXOMUMbIC [IJISl BBISBJICHHSI CUTYalldd ycClieXa B PEUICHHUH TOW WU WHOU
MaTeMaTHYeCKOM 3a1a4mu;

YMEHHUE TMOJb30BaThCS MATEMAaTHYECKUMU TEPMHHAMHU [UJIsl pEIICHUs Y4eOHO-
MO3HABATEJIbHBIX 3314, a TaKKe CTPOUTh COOTBETCTBYIOIIUE PpPEUYEBbIE
BBICKA3bIBaHUS HA MATEMaTHYECKOM S3BbIKE JJIi BBICTPAUBAHUS MaTEMAaTHYECKOU
MO/IEIIH;

YMETh CTPOUTH MAaTE€MATHYECKHE MOJEIN C TOMOIIBI0 COOTBETCTBYIOIIETO
MPOrPaMMHOTO OOecTieueHus, CEpBUCOB CBOOOIHOTO OTAANIEHHOTO TOCTYTIA;

YMETh TPaMOTHO H Y€TKO, coryiacHo mpasuiiaM opopmienuss KMM-a OI'D 3aHocuTh

MOJIYYCHHBIC PC3YJIbTAThI - OTBCTHI.

IIpeomemnvie pesynomamol:

1.

dbopMUpOBaHHE HABBIKOB IMOMCKAa MaTeMaTHYECKOTO METOoJa, alropuTMa U TIOUCKa
peleHus 3aaa4u B CTpykType 3agau OI'3;

(dbopMUpOBaHUE HaBBIKA PEIICHHUS OMPEeIEHHBIX THIIOB 3371a4 B CTPYKType 3am1ad OI'D;
ymeHue pabortaTte C TaOMMIIaMH, CO CXEMaMH, C TEKCTOBHIMHU JaHHBIMH; YMETh
peoOpa3oBhIBATh 3HAKM M CHMBOJIBI B JIOKA3aTEILCTBAX M NMPUMEHSIEMBIX METOJAX JUIsS
perieHus 00pa3oBaTeNbHBIX 33/1aY;

YMEHHE TMPUBOJAUTH B CHUCTEMY, COMNOCTaBIATh, 0000IaTh M aHAJIU3UPOBATH
WH(OPMAIMOHHBIE KOMITOHEHTBI MAaTEeMAaTHYECKOTO XapakTepa M YMETh NPUMEHSTH
3aKOHBI M TTPaBWJIA JUTS PEIICHUST KOHKPETHBIX 3a/1a4;

YMEHHE BBIICIATh TJIABHYIO M HM30BITOUYHYIO HH(DOPMAIHIO, MPOU3BOIUTH CMBICIOBOE
c)KaThe MaTeMaTH4ecKuX (akTOB, COBOKYITHOCTA METOJOB M CIIOCOOOB PEIICHUS; YMETh
NPEJCTaBIISITh B CIIOBECHOH (hopMe, MCTIOIB3ysl CXEMBI U pa3IMyHbIe TAOIUIIBI, TpaQUKH
U JIMarpamMMbl, KapThl TIOHSATHH U KJIacTePbl, OCHOBHBIC HJIEH W IJIAH PEIICHHUS TOM HIIH

WUHOW MaTeEMaTHYECKOM 3aJauu.



Tpebosanus Kk ypoHIO n0O20MOBKU YUAUUXCSL
Hartypaabhble ynciaa. [poou. PanuonanbHble ynciia
Buinycknux nayuumes:

1. noHumaTh 0COOEHHOCTH JECATUYHON CUCTEMBI CUMCIICHHUS;

2. ONepUpoOBaTh NOHATHAMM, CBSI3aHHBIMU C IEIMMOCTBIO HATYPAJIbHBIX YHCEIT;

3. BBIpaXaTh YMCJIAa B SKBUBAJICHTHHIX (hopMmax, BHIOMpas Hambosee MOAXOIAIIYI0 B
3aBUCHMOCTH OT KOHKPETHOM CUTYallUH;

4. cpaBHMBATH U YNOPAJOYUBATH PALMOHAIBHbIC YUCIIA;

5. BBIIOJHATH BBIUUCIEHUS C PALMOHAIBHBIMH YHCIAMH, COYeTas YCTHbIE U
IIACbMEHHBIE TPUEMBI BBIUNCICHUN, IPUMEHEHUE KAJIBKYJIIATOPA;

6. WCHOJB30BATH MOHATHUS M YMEHHS, CBS3aHHBIC C MPOMOPIHOHAIBLHOCTHIO BEINYHH,
IIPOLEHTaMHU, B XOJA€ pELICHUS MaTeMaTH4eCKMX 3a7ad M 3aJad U3 CMEKHBIX
IIPEIMETOB, BBIIIOJIHATH HECIOKHBIE TPAKTUYECKUE PACUETHI.

JeiicTBUTEIbHBIE YUCIA

Buinycknuux nayuumcs:

1. ucnonb30BaTh HaYaAJIbHBIE MTPEJICTABICHHS O MHOKECTBE ACHCTBUTEIbHBIX YHCET,
2. ONepupoBaTh NOHATHEM KBaJPATHOI'O KOPHS, IPUMEHSThH €r0 B BEIYUCICHUSIX.
Auredpanyeckue BbIpaKeHHUs

BbznyCKHuKHayqumc;z:

1. omepupoBaTh MOHATHUSIMH «TOXJECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUEy», peliaTh
3a/1a4u, cojeprkalue OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMyliaMu;

2. BBIMIOJHATH npeoOpa3oBaHUs  BBIPAKEHUH, COJEpXKAIIUX CTENeHH C
LEeJIbIMU MOKAa3aTeIsIMU U KBaJIpaTHBIE KOPHU;

3. BBINOJHATH TOXJIECTBEHHBIC MPEOOPA30BAHMS PAIMOHAIBHBIX BBIPAKEHHI HAa OCHOBE
MpaBWJI AEUCTBUI HAJ MHOTOWIEHAMH U aNreOpanyecKuMu ApoOsMH;

4. BBINOJHATH Pa3I0KEHUEC MHOTOYJICHOB HA MHOKHUTCIIHN.

YpaBHeHus

Buinycknux nayuumcs.

1. pemaTe OCHOBHBIE BHUIbBl pPALMOHAIBHBIX YpPAaBHEHUH C OJHOM TMEpEeMEHHOM,
CUCTEMBI JIByX YpaBHEHUH C IByMs IEpEMEHHBIMU;

2. TIOHMMAaTh YpaBHEHHE KaK BOXHEUIIYI0 MaTeMaTHYECKYIO MOJENb Ul ONUCAHUS U
U3y4eHHs] Pa3HOOOpPA3HBIX peaJbHBIX CHUTYyalluid, pemiath TEKCTOBBIE 3aayd
anreOpanvdecKuM METOOM;

3. NpUMEHATh Tpauueckue MpeICTaBICHUs [UId HUCCIEAOBAaHMUS  ypaBHEHMI,

HCCJIICAOBAaHUA U PCUHICHUSA CUCTEM ypaBHeHI/Iﬁ C ABYMs INICPCMCHHBIMU.



HepaBencrBa

Buinycknux nayuumcs.:

1. nmoHuMmarh ¥ NPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUMKY, CBSI3aHHBIE C OTHOLLIEHUEM
HEpaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;
2. pewarh JMHEWHbIE HEPaBEHCTBA C OJHOM NEPEMEHHOM M UX CUCTEMBI; pelaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOil Ha TpauUECKUe MPeICTaBICHHS.
OcHoBHble noHsTUs. YncjioBbie GyHKIUH

Buinyckuux nayuumes:

1. noHumaTth M MCNONB30BaTh (YHKIHMOHAJIBHBIE IOHATHUS U S3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);

2. CTpOWTH TpauKH SIEMEHTAPHBIX (YHKIWH; HMCCIEJOBATH CBONCTBA YHCIIOBBIX
(GyHKLUI HAa OCHOBE N3YYEHUS MOBEACHUS UX Tpa(UKOB;

3. MOHMMAaTh (YHKIHMIO KaK Ba)KHEHIIYI0 MaTeMaTH4YeCKYyl0 MOJENb AJS ONUCAHUS
IPOIIECCOB M SBIICHUH OKPY)KAIOLIETO MHpPA, MPUMEHATh (PYHKIMOHAIBHBIN SI3BIK
JUTSL OTIMCAHMSI U KICCIIEIOBAHMUS 3aBUCUMOCTEH MEXKIY (PU3UIECKUMU BETUINHAMH.

OnucarejbHasi CTATHCTHKA

Bbll’lVCKHMK HAYy4YumicA.

1. ucnonbp3oBaTh mpocTeiiIre crnocoObl MPEACTABIECHUS U aHadM3a CTaTHCTUYECKUX
JTAaHHBIX.

Cay4aiinblie COOBITHSI H BEPOATHOCTD
BbInyCKHUK HAYYHTCH

1. HaxoIUTh OTHOCHUTEIBHYIO YACTOTY M BEPOSITHOCTh CIIy4allHOTO COOBITHS.
KomOunaTopuka
BoInmyckHUK Hay4uuTCs perath KOMOMHATOPHBIE 33]aud Ha HAX0XKJICHUE YHCITa00bEKTOB WIH
KOMOUWHAIHH.
Harnsanas reomerpust

Buinycknuux nayuumecs.

1. pacno3HaBaTh Ha uepTeXax, PHUCYHKaX, MOJENIAX M B OKPYKAaIOLIEeM MHUpE
IUIOCKHE MIPOCTPAHCTBEHHBIE T€OMETPUYECKUE (PUTYPHI;

2. pacro3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJIBHOTO IapauIesIeNnIe/ia, MPaBHILHON
NUPAMHUJIBI, HUIMHIPA U KOHYCA;

3. CTpOUTH pa3BEPTKU Kyba U MPSMOYTOJILHOTO MapajliesIenuIe 1a;

4. ompenensATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (QUIYpbl JHHEHHBIE pa3Mepbl
caMoi(urypsl 1 Ha00OPOT;

5. BBIYHUCIATH 00BEM MPSAMOYTOJIBHOTO Mapaljiesienunesaa.



I'eomerpuueckue purypsi

Buinycknux nayuumcs.:

1.

7.

MOJIb30BATHCS S3BIKOM T€OMETPUH ISl OMTUCAHUS TIPEMETOB OKPYKAIOIIETO MUPA U
UX B3aUMHOTO PaCMOJIO0KEHHUS;

pacro3HaBaTh U U300paXkaTh Ha YEpTEKax U PUCYHKaX reomMeTpudeckue Gpurypsl u
UX KOHPHUTypaluu;

HAXOJWTh 3HAUCHUS JJIUH JIMHEHHBIX SJIEMEHTOB (GUTYp W HMX OTHOIICHHS,
rpagycHyro Mepy yrioB ot 0° mo 180°, mpumeHsis ompenesreHus, CBOWCTBa U
npu3HakKu (Uryp M HX DJIEMEHTOB, OTHOIIeHHS GUryp (paBeHCTBO, moaolue,
CUMMETPHUH, TIOBOPOT,TApAJUICTLHBINA MIEPEHOC);

ONEpUPOBATh C HAYAIBHBIMH TOHATHSAMH TPUTOHOMETPUHM H  BBIOJHATH
3JIeMEHTapHbIE ONepaly HaJ GYHKIUSIMH YTIIOB;

peliaTh 3aJaud Ha J0Ka3aTeNbCTBO, ONMUPAsCh Ha M3y4yeHHBbIE CBONCTBa (QUTYD H
OTHONIICHHUI MEXy HUMHU U TIPUMEHSISI U3YYCHHBIC METOJIbI JIOKA3aTeIIbCTB;

pelaTh HECIOXHBIC 3aJa4d Ha TOCTPOCHHE, NPHUMEHSS OCHOBHBIC JTOPUTMBI
MOCTPOCHHUS C TTIOMOIIBIO IIUPKYIIS U JTMHEHKU;

peuiaTtb HpOCTCfIH.IPIC TUIAaHUMETPUUICCKUC 3a1a4U B IIPOCTPAHCTBE.

I/I3Mepe1me reOMETPpUHYCCKUX BEITUYNH

Buinyckuux nayuumcs.:

1. ucnonb30BaTh CBOICTBAa U3MEpPEHUs JUIMH, TUIOIMIAACH U YIJIOB NP PELICHUM 3a7a4
Ha HAXOXKJEHHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYXKHOCTH, JIJIMHBI AYTH OKPYXKHOCTH,
rpagyCHOM MepHI yria;

2. BBIYHCIATH IUIONIAJIA TPEYrOJbHUKOB, MPSIMOYTOJLHUKOB, TapauIeorpaMMOB,
Tpaneuu, KpyroB U CEKTOPOB;

3. BBIUUCIATH JJUHY OKPY)KHOCTH, AJHHY AYTH OKPY>KHOCTH;

4. BBIYHCIATH JJIUHBI JUHEHHBIX 3JIEMEHTOB (DUTYp U UX YTJIbI, UCHIOJB3YS (HOPMYJIBI
JUTMHBI OKPY>KHOCTHU U JUIMHBI TyTH OKPY>KHOCTH, (hOpMYJIBI ITOIazei Gpuryp;

5. pemarb 3aJayd  Ha JIOKa3aTEeIbCTBO C HCIOJb30BaHWEM (OPMYJT  JITUHBI
OKPYKHOCTH HJUTMHBI TyTH OKPY>KHOCTH, GOPMYII TUIoIIazel puryp;

6. peumiaTe MNPAKTHYCCKUEC 3aaadyMd, CBA3AHHBIC C HaXO0XIACHHUEM TI'COMCTPHUYCCKUX
BEJIMYMH(UCIIONB3Ys IPU HEOOXOIUMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPECTBA).

Koopannartsl

Buinycknux nayuumcs.

1.

BBIUYUCIIATE AJTUHY OTPE3Ka 11O KOOPAHMHATaM €ro KOHIOB; BBIYUCIIATH KOOPAWHATHI



CEpEeaUHBI OTPE3KA;
2. WHCIOJIB30BAaTh KOOPIUHATHBINA METOJ TSl U3YYCHHS CBOMCTB MPSMBIX U OKPYKHOCTEH.

Copaepxanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIE 3aJaHus» OTpadoTka 3a1a4 Ne 1-5 KM OI'D.

Tabmuunoe u rpaduyeckoe mpeacTaBIeHUE AAHHBIX, IUIAH M CXEMa, U3BJICUYCHNE HY)KHOU
uHopMmanuu. M3MeHUUBOCTh IpH M3MepeHusx. Pemaroniye npasmia. 3aKOHOMEPHOCTH B
U3MEHYMBBIX BeIWYMHAX. Beramcnenuss u npeoOpasoBanue BenuuuH. lccnenoBanue

IPOCTEHIINX MAaTEMAaTUYECKUX MOJEIEN.

«Bpruncienus u npeodpazoanus». Orpadorka 3agay Ne 6 KUM OI'D.

Heiicmeun ¢ namypanvHbiMu YucIaMU

CrnoxeHue W BBIYMTAHUE, KOMIIOHEHTBI CJIOKEHUS U BBIYMTAHUS, CBSI3b MEXIY HUMH,
HaXOXJCHHE CYMMBI M pa3HOCTH, HM3MEHEHHE CYMMbl M DPa3HOCTH IPH H3MEHEHHH

KOMITOHCHTOB CJIOKCHHA U BbIYUTaHUA.

YMHOKEHHUE W JIeJICHHE, KOMITIOHCHTBHl YMHOXCHHS W JCJICHHUS, CBSI3b MEXIy HUMH,
YMHOXXEHUEH CJIOKEHHE B CTOJOWK, JAEJICHHE YrOJKOM, IPOBEPKA Pe3ysbTaTa C MOMOIIBIO
MPUKUAKA U 0OpaTHOTO NEHCTBUS.

Yucnogwie sviparicenusn

UncoBoe BEIPAXKECHHUE U €T0 3HAYCHUE, TIOPSI0K BBITIOTHEHUS ICHCTBUH.

/lpoou. O6viknosennwvle Opoou

Honsi, yactb, apoOHoe uwcno, ApoOb. J[poOHOe UMCIO Kak pe3yabTaT JeleHUs.
[TpaBuiibHBIE U HETIPaBUIIbHBIE IPOOH, CMEIIaHHasl IPOOh (CMEIaHHOE YHCIIO).

3anmuch HaTypaIbHOTO YWCIIa B BUJE IPOOM C 3aJaHHBIM 3HAMEHATeNeM, MPeoOpa3oBaHHe
CMEIIaHHOM IpoOH B HEMPABMIBHYIO Ip0oOb U HA00OPOT.

[TpuBenenue npobdeii k o0eMy 3HameHaren0. CpaBHEHHE OOBIKHOBEHHBIX JAPOOEii.
CrnosxeHre U BhIUMTAHUE OOBIKHOBEHHBIX JIpOOeil. YMHOKEHUE U JIeTIeHHe OOBIKHOBEHHBIX
TIpOOeH.

ApudmeTrnueckre JEHCTBUS CO  CMEIIaHHBIMH

Ipo0siMu. ApudMeTHieckre ASUCTBUS C APOOHBIMU

YHCIIaMHU.

Cnocobvl payuonanusayuu 8bIYUCIEHULL U UX NPUMEHEHUe NPU 8bINOIHEHUU 0elUCmBUI.
Hecamuunvie opoou

[TpeoOpazoBaHue NECATUYHBIX IpoOei B OOBIKHOBEHHBIC. CpaBHEHHE JIECATUIHBIX APOOCH.
CnoxkxeHWe W BBIYUTAHHUE JECATUYHBIX JApoOed. OKpyrieHne IeCATUYHBIX ApoOei.

YMHOXEHUE U JEICHUE NEeCATHYHBIX Npo0eit. [Ipeobpazosarue 0ObIKHOBEHHBIX Opobell 8



Ooecsimuunble Opoou. Koneunvie u beckoneunvie decsamuunvle Opoou.

Yucna. Payuonanvuole yucaa

MHoOXecTBO panuoHaIbHBIX unced. CpaBHEHHE palMOHAIBHBIX unced. JleWcTBus c
paloHaIbHBIMU YUCIaMu. [Ipedcmasienue payuoHaibHO20 YUcia 0ecamudHol opoosbio.
/Jlpobno-payuonanvhsie svlparxcenus

[IpeoOpazoBanre IPOOHO-TMHEHHBIX BBIPAKCHUN: CIOKEHUE, YMHOXXCHHE, [EJICHUE.
Aneebpauueckas  Opoob.  Coxkpawenue  anreeopauveckux  Opooeii.  Ilpusedenue
aneebpauveckux Opobdeii Kk obwemy 3HameHamento. Jlelicmeus ¢ aneedpauyecKkumu

dpo@mu: CJI0JICeHUe, ebldumanue, YMHROINCEeHUe, deﬂeHue, 80368e0eHUe 8 CINENEHb.

«JleiicTBUTeIBLHBIE Uncaa». OTpadorka 3aga4y Ne 7 KUM OI'D.

Payuonansuvie uyucna

N3o0pakeHne yucesn Ha YUCIOBOM (KOOpAWMHATHOM) mpsimoil. CpaBHeHHE yucen. Moyib
Yyucia, TeOMETPUYECKas MHTEPIpPETalns MOy ynciia. [[efcTBUS C TOJIOKUTEIHLHBIMU U
OTPULATENILHBIMH YUCIaMU. MHOXECTBO ENbIX YUCEIL.

Koopounama mouxku

OcHOBHbBIE TOHSATHS, KOOPOUHAMHBIU JYY, paccmosanue medxcoy moukamu. Koopounamer
MOYKU.

Hppayuonanvnuie yucna

[TonsiTrie uppanoHaIbHOrO YKcna. Paco3naBanue UppaloOHaIbHBIX YHCET.

Mmuoowcecmeo oeticmeumenbHbix Yuce.

«IIpeodpa3oBanne anredpanveckux Boipaxenuii». Orpadorka 3agad Ne 8§ KM OI'D
Hppayuonanvnuie yucna

[TonsiTe uppanuoHanbHOrO 4YHcia. Pacro3HaBaHWe HppalMOHANBHBIX Yucen. [Ipumepbl
JI0Ka3aTeNbCTB B anredpe. /[leicmeus ¢ UppayuoOHAIbHbIMU YUCTAMU: YMHOMCEHUe,
OejleHue, 8036e0eHuUe 8 CINENeHb.

MHnooicecmso Oeticmeumenvhvix yucei.

«YpaBHeHMs H HepaBeHcTBa». OTpaboTka 3a1a4 Ne 9 KM OI'D.

Pagencmea

Yucnosoe paBeHCTBO. CBOWCTBA YMCIOBBIX paBEHCTB. PaBEHCTBO C MEPEMEHHOM.

Ypasenenua

[ToHsATHE ypaBHEHHS M KOpHS ypaBHEHUs. [Ipedcmasnienue 0 pasHOCUTbHOCHU YPABHEHU.
Obnacmo onpedenenus ypasruenus (001acmos 0ONYCMUMbIX 3HAYEHUL NePeMEeHHOLL).
Juneiinoe ypasnenue u e2o KOpHu

Pemenne nuHEWHBIX YypaBHeHMU. Jlunetinoe ypasnenue ¢ napamempom. Koauuecmeo



KOpHel TUHetHo20 ypasHeHus. Peuenue nuneunvlx ypagnenutl ¢ napamempom.
Keaopammnoe ypagnenue u e2o kopuu

KBanparnsie ypaBHeHus. HemomHbie KBaipaTHbIE ypaBHEHUs. JJMCKPUMHUHAHT KBaIPATHOTO
ypaBHeHus. Dopmyrna KopHeH KBaJapaTHOro ypaBHEHUS. Teopema Buema. Teopema,
obpamuas meopeme Buema. Penienue kBaJipaTHbIX ypaBHEHUI: UCTIOIb30BaHUE (POPMYIIBI
JUI HAXOXKICHUS KOPHEH, epagpuueckuti mMemoo peuleHus, paziodceHue Ha MHOMCUMENU,
no0bop KopHell ¢ Ucnonb3oganuem meopemuvl Buema. Konuuecmeo koprel K6aopamuozo
VpasHeHus 8 3a8UCUMOCMU Om e20 OuckpumuHanma. buxeadpamnvie ypaeneHus.
Vpasuenus, ceooumvie Kk aunetinbim u Keaopamuvim. Keaopamuvle ypasHnenus c
napamempom.

/lpobno-payuonansvhsle ypagHeHus

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUU. Peuwienue OpoOHO-payuoHAIbHbIX
VpaeHeHull.

Memoowi pewenus ypasHeHuil: Memoovl PAGHOCUTLHLIX NPeoOPA3068aAHULL, MEeMOO 3aMeEHbl
nepemennou, epaguieckuii memoo. Hcnonvzoeanue ceolicme @QYHKYul npu peueHuu

VpaeHeHUll.

IIpocmertiwue uppayuonanvHvle ypasHeHus 6Uoa (/( x) (/( x) g/( x)
VYpasuenus suoa X' =a Ypaenenus 6 yenvix yucnax.

«BeposiTHOCTB coObITHII» OTpadoTka 3a1a4 Ne 10 KM OI'D.

Cnyuaiinvle coovimus

CnydvaiiHble ONBITBI (SKCIIEPUMEHTHI), 3JEMEHTapHbIe Cly4yailHble COOBITHUS (MCXOJIBI).
BepositHocTH  3neMeHTapHBIX COOBITHH. CoOOBITHS B CIIydallHBIX SKCIIEPUMEHTax |
OJIAarONPHUATCTBYIONINE JJIEMEHTAPHBIE COOBITHS. BeposTHOCTH CIydailHBIX COOBITHH.
OnpITBI  C  PaBHOBO3MOXKHBIMH ~ JJIEMEHTapHBIMH  cOOBITHsIMH.  Kiaccmueckue

BCPOATHOCTHBIC OIIBITHI CUCITIOJIb30BAHNEM MOHCT, I(y6I/II(OB.

«®yukuuu u rpaduxkm». Otpadotka 3agad Ne 11 KM OI'D.

Dyukyuu

Honamue ¢hynkyuu

JlekapToBbl ~ KOOpAMHATBI Ha  IWIOCKocTH. DopMupoBaHuEe  NpEACTaBICHUH O
METalpeIMETHOM HOHATHU «KOOpAMHATHD. CrIocoObl 3amanus GyHKIMI: aHATUTUYECKHUH,
rpa¢puueckuid, TabmuuHbll. ['padux ¢ynkmuu. [lpumepsl (yHKIUMH, MolydyaeMbIX B
npolecce MCCIeOBaHUS PA3TUYHBIX PEabHBIX MPOIECCOB U PELICHUS 3ajad. 3HaueHHe

¢byakuun B Touke. CBolicTBa (PyHKIMI: 00JIaCTh OINpEICICHHS, MHOXKECTBO 3HAYCHHI,



HYJIU,  [POMEXYTKH  3HAKOIOCTOSIHCTBA,  YeMmHOCHMb/HeuemHoCmy,  TPOMEXKYTKU
BO3pacTaHus U yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbIIIee 3HaUeHus. VccienoBanre GpyHKInuu
o ee rpaduky.

Junenunan pynkyusn

CgoiicTBa u rpaduk JUHEHHON QyHKIHH. YTI0BOH KoddduimeHT npssmoi. Pacmonoxenne
rpadpuka JNMHEHHOW QYHKIMH B 3aBHCHUMOCTH OT €€ VIJIoBoro koddduiueHta u
cBoOomHOTO wieHa. Haxooicoenue koappuyuenmos nunelinon Gyukyuu no 3a0aHHbLIM
VCA0BUAM. NPOXOAHCOEHUE NPAMOU Yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU,
NpOXodHCcOeHUue NPAMOU Yepe3 OAHHYI0 MOYKY U NaAPaLIelbHOLU OAHHOU NPSAMOLL.
Keaopamuunasa ¢pynkyusn

CeoiictBa u rpadux kBagpatuyHod ¢yHkun (mapadona). [locmpoenue epaguxa
K8AOpamuuHol QyHKyuu no mouxkam

Oépamnasn nponopyuoOHaILHOCHY

k
CaoiicTBa (DyHKIUH Y = k y == . 'unepbomna.
X X

«IlocaenoBarenbHocTH M nporpeccum» OtpadoTka 3axad Ne 12 KUM OI'D. (1 gac).

Ilocneooeamenvnocmu u npozpeccuu

Yucnosas MOCJIEIOBATEIIFHOCTb. [Tpumepsl YHUCIIOBBIX MTOCJIeJOBATEIHHOCTEH.
beckoHeunble TMOCIEIOBATENLHOCTH. ApudMeThyeckass TMPOTpeccuss U €€ CBOWCTBA.
['eomerpuueckass mnporpeccus. Dopmyna odbwezco unena u cymmvl N HEPELIX UNEHOB

apugpmemuueckoll u 2eomMempuyecKoll npocpeccuil

«YmncsoBbie u OyKkBeHHbIe BbIpaxenus». Otpadorka 3aaay Ne 13 KUM OI'D.

Yucnoevie u OykeenHnble 6blpadzCceHUA

BelpaxkeHune ¢ nepemeHHoW. 3HaueHue BbIpakeHUs. [loacTaHOBKa BBIpaKEHUN BMECTO
IIEPEMEHHBIX.

Lenvie sviparcenusn

Crenenb ¢ HaTypajdbHBIM IIOKa3aTeleM M ee cBoiicTBa. IIpeoOpazoBaHusi BBIpaKEHUH,
COJIepKalIiX CTENEHH C HaTypaJIbHBIM OKAa3aTENIEM.

OpHouneH, MHorowieH. JleficTBUS C OJHOWIEHAMHM W MHOTOWIEHAMHU (CIIOKEHHE,
BbIUHWTaHUE, YMHOKeHUe). DOopMyIibl COKpPAIIEeHHOIO0 YMHOXEHHS: Pa3HOCTh KBaJpaToB,
KBaJpaT CyMMBI U pa3HOCTHU. Pa3noxeHne MHOro4JeHa Ha MHOXKUTEIIN: BEIHECEHHE OOIIEro
MHOXHTEJS 32 CKOOKH, IPYNIUPOBKA, MPUMEHEHUE (HOPMYJ COKPAIIEHHOTO YMHOKEHHS.

KBazpaTHblil TpexuseH, pa3ioKeHUEKBAIPATHOIO TPEXUJIEHA HA MHOKUTEIIH.

«IIpakTHyeckue pacyersbl o gpopmyaam» Orpadotka 3agau Ne 14 KM OI'D



Breipaxkenne ¢ nepeMeHHON. 3HaueHWE BbIpakeHUsA. [loacTaHOBKa BBIpaXXEHUU BMECTO
IIEPEMEHHBIX.

Llenvie evipasrcenusn

Crernenb ¢ HaTypalbHBIM IIOKa3aTeleM M ee cBoicTBa. I[IpeoOpazoBaHus BBIpaKEHUIA,
CoOJIeprKalIiX CTENEHH C HaTypalbHBIM MOKa3aTeJIeM.

OIIHO‘-IJICH, MHOI'OYJICH. I[eﬁCTBPISI C OAHOWICHaAMHM H MHOI'O4JICHaMu (CJIO)KCHI/IC,

BbIUHMTaHUE,yMHOXEHHE). DOpMyIIbl COKPALLIEHHOIO YMHOXKEHUS.

«Cucremsbl HepaBeHcTB». OTpadoTtka 3agad Ne 15 KM OI'D.

Cucmemul nepaserncme

CucreMbl HEpaBEHCTB C OJHOW NepeMeHHOH. PelieHue cucreM HEpPaBEHCTB € OJHOUN
HNEPEeMEHHOM: JTUHEHHBIX, Kgaopamubix. V300pakeHe pelIeHus: CUCTEMbl HEpPAaBEHCTB Ha

YHUCIIOBOM HpHMOfI. 3anuch PCUICHUA CUCTCMbI HCPABCHCTB.

«I"eomeTpuueckue purypsol. Yriab». Otpadotka 3agad Ne 16 KUM OI'D.

Beauuunwi

Benuuuna yrna. ['panycnas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOEIPEHHOTO TPEeYroibHUKA. BHemHuii yron tpeyroipHuka. Cymma yrioB

TpPEYroJabHUKa

«I"'eomerpuyeckue ¢purypsl. Jumaby. Otpadotka 3agay Ne 17 KUM OI'D

Duzypol ¢ zeomempuu u 6 OKpyscaruiem mupe

['eomerpuueckas ¢urypa. BHyTpeHHss, BHemHss oOnactu Qurypsl, rpanuna. Jluauu u
o0TacTH Ha TUIOCKOCTH. Brimykias u HeBbimykiIast purypsl. [Inockas n Herockast GUTypEI.
[Toustue Benuuunsbl. Jnuna. M3mepenue anuHbl. EAMHALBI ©3MEpEHUS UTUHBI

Brienenue cBoiictB 00bekTOB. DopMupoBaHHue MpeACTaBICHUN 0 METaNpeIMETHOM MOHATHH
«purypa». Touka, OTpe30K, IpsAMasi, JIy4, JJOMaHas, IUIOCKOCTh, YroJl, OMCcCeKTpHca yria u

€e CBOICTBa, BU/IBI YTJIOB, MHOTOYTOJILHUKH, OKPY’)KHOCTb U KPYT.

OceBas CUMMCTPUSA TCOMCTPUUCCKUX (I)I/Iryp HCHTpaHLHaH CUMMCTpPUSA TCOMCTPUYCCKUX

duryp.

«Ilnomaas MHOroyroJbHuka». Orpadorka 3agady Ne 18 KMIM OI'D

H3mepeuuﬂ U 6blHUC/IEHUA

[Tnomanu. @opmMyIbl MIOMAAN TPEYTOJbHHUKA, MAapajuieorpaMMa U €ro 4acTHBIX BUIOB,
Tpaneuuu, Gopmymna I'epona, ¢dopmyna MIOmAgd BBIIYKIOTO YETHIPEXYroJbHUKA,

(opMyIIBI JUTMHBI OKPY>KHOCTH U IIIOLIAIU Kpyra



«W3mepennsi U BeruncjaeHus». Orpadorka 3agaq Ne 19 KMIM OI'D.

H3mepenus u eviuucnenus

[Tmomaan. @opMysbl WIOMAAM TPEYTOJIbHUKA, MapaJuIeIorpaMMa U €ro YaCTHBIX BUJOB,
Tparenuy, ¢GopMyia IUIOMAAM BBITYKIOTO YETHIPEXYTrOJbHUKA, (OPMYIIBI  JITTHHBI
OKPY>KHOCTH | ILIOIIA Kpyra. [nomans nmpaBuiIbHOro MHOTOYTOJIbHUKA.

Teopema Iludaropa. TpuroHoMeTpuueckue COOTHOIICHHSI B MPSIMOYTOJILHOM TPEYTOJbHUKE.

Tpuronomerpuieckue GyHKIUH yIia.

«Teoperuyeckue acnekrs». OTpadoTka 3anau Ne 20 KUM OI'D.

TeopeTuueckre acreKThl, TEOPEMBbI, aKCHOMBI, OTIPEACTICHUS, (POPMYIIBI, TEMMBI.



Kane}mapﬂo-TeMaanecxoe IJIAaHUPOBAHHUE

Ne Tewma 3anaTHA
OCHOBHBIE BU/IbI I€ATEIbHOCTU YUALUXCS

/i (Ne 3amanus B KUM)

1 Brrancinenus u  [Bemonnsior apupMeTHyecKue NEUCTBUS c
npeoOpa3oBaHus (6  |pauMOHAJIBHBIMU  YHMCJIAMM, BBIUYUCIAIOT  3HAYCHUS
sananue KMM) YHMCIIOBBIX BBIPAXECHUH, MEPEXOJAT OT OAHOH (OpMBI

3aIlMCHU YKCIIA K IPYron

2 Brrancnenus u  [BemonnHsior apupmeTHyecKue JNEeUCTBUS c
npeoOpa3oBaHus (6  |pauMOHAJIBHBIMU  YHMCJIAMM, BBIYUCIAIOT  3HAYCHUS
sananue KMM) YHCIIOBBIX BBIPAKEHHH, IEPEXOAST OT OJTHOU (hOPMBI

3aIlMCH YKCIIa K APYTon

3 JleiicTBUTENbHBIE M300pakaroT yucia TOUKaMid HaKOOPAMHATHOM MPSIMOH,
uncna (7) CPaBHMBAIOT  JICHCTBUTEIIBHBIE  YHWCIA,  BBIIOJIHAIOT

BBIUMCIICHUS B TIPe0Opa30BaHusi, BBIMOIHSAIOT IPUKHIKY
[pe3yJIbTaTa BBIYMCIICHUM.

4 /leficTBUTENBHBIE MN300paxatoT yncia TouKaMu HaKOOpPAMHATHOM MPsSIMOi,

urca (7) CPAaBHUBAIOT  JICWCTBUTEIBHBIE YNCIA, BBIIOJHSIIOT
BBIUMCIICHUS U1 TIPe0Opa30BaHusl, BBIMOJIHSAIOT IPUKUIKY
pe3yibTaTa
BBIYMCIICHUM.

S) [TpeobpazoBanus BBINOTHAIOT BEIYUCIIEHUS HIIPEOOpa30BaHUs
QIreOpanyecKux apu(METHUECKUX BbIpAXKEHUH, IPUMEHSIOT CBOWCTBA
BeIpaKeHUH (8) apu(MeTHUECKUX KBaJIpaTHBIX KOpHEH JUISL

rpeoOpa3oBaHMs BEIPAKCHUM

6 [TpeoOpazoBanus BEIMONHAIOT BBIYUCICHUS UTTPEOOPA30BaHUS
anredpandecKux apu(pMeTHUYECKUX BBIPAXKEHUN, TIPUMEHSIOT CBOWCTBA
BhIpaXKeHUH (8) apumeTHnyecKux KBaJpPaTHBIX KOpHEHN JUTS

npeoOpa3oBaHus BBIPaKEHHI

U 'YpaBHEHUSs u Pemator nuHElHBIE W KBaJpaTHbIE YPABHEHHUS C OIHOH

HepaBeHcTBa (9)

[EpEMEHHOM, HEPAaBEHCTBA C OJHOM IEPEMEHHOM M HX

CHCTCMBI




'YpaBHEHUS

HepaBeHcTBa (9)

Pemraror nuHENHHBIE W KBAaJApPAaTHBIC YPABHEHUS C OIHOU
[epEeMEHHOM,

HEPABEHCTBA C OJHOW IIEPEMEHHON U UX CUCTEMBI

0 Oyukiuun  u  rpadukn  (CTPOST U YUTAIOT TPaQUKK pa3IMIHbIA GYHKIUH, YUTAIOT
(11) rpagukn (QyHKIUH, OMUCHIBAIOT C MOMOIILI0 (PYHKITUH
pa3u4yHble  3aBUCHMOCTH  MEXKIY  BEIMYMHAMH,
MHTEPIPETUPYIOT
rpaduKu 3aBUCIMOCTEN
10 Oyukiuu W rpaduku  [CTPOSIT U YUTAIOT rpapuKu pa3IuuHbIid QYHKINN, YUTAIOT
(11) rpaduky (QyHKUIHNA, OMUCBHIBAIOT C MOMOIIBI0 (DYHKIUH
pa3nu4yHbBIE  3aBUCHMOCTH  MEXIY  BEIMYMHAMH,
MHTEPIPETUPYIOT
rpaduKu 3aBUCUMOCTEH
11 YwucioBbie BrimoaastoT npeoOpa3oBaHus anredpanvecKux
OyKBEHHBIC BEIpAKCHUH, HaXOJAT  3HAYCHHSA  OYKBEHHBIX
BeIpaKeHuUs (13) BBIPAKEHUH, OCYIIECTBIISS
HE00XO0AUMBIE MTOACTaHOBKH
12 Yucnossie BoinonHsoT npeoOpazoBaHus anredpanvyecKux
OYKBEHHBIC BEIpAKCHUH, HaXOMAT  3HAYeHHS  OYKBEHHBIX
BeIpaKeHuUs (13) BBIPAKEHUH, OCYIIIECTBIISIS
HE00XO0AUMBIE MTOACTaHOBKH
13 [IpakTHueckue OCyIIECTBISIOT pacyeTsl 1Mo (popmyrnaM, BBIPAXKAIOT
pacyeTsl 1o 3aBHCUMOCTH M€Ky BETUYNHAMH, BEIYUCIISIOT
dopmynam (14) 3HAUEHUS YHCIIOBBIX BBIPAKEHUN
14 [MpakTuyeckue OCyIIEeCTBIAIOT pacyeTsl 1o GopMysIaM, BBIPAKAIOT
pacyeTsl 1o 3aBHCUMOCTH MEX/y BETUYNHAMH, BEIYUCISIOT
bopmymam (14) 3HAYCHUS YHUCIIOBBIX BBIPAKECHUI
15 [MpakTuko- BbInonHAIOT BBIUUCIICHUS U npeoOpa3oBaHus,
OpUEHTHPOBAHHBIE OCYILECTBIISIOT TMPAKTUUYECKUE  PACUYEThl, CTPOAT U

saganus (1-5)

MCCIENyIOT MaTeMaTH4YecKHue MOJENH, HCIONb3YIOT
MpUOOPETEHHBIE 3HAHNUS U YMEHHUS B MPAKTUYECKON

JACATCIIbHOCTH
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IIpakTHko-
OPUEHTUPOBAHHBIC

saganus (1-5)

OCYIICCTBIIAKOT IMPAKTHYECKHUE  PACUCTEHI, CTpOAT

MprOOpEeTeHHbIC 3HAHUA U YMEHHSI B TPAKTUYECKOM

BInonHsaoT BBIYMCIICHUS u npeoOpa3oBaHus,

u

MCCIICAYIOT MaTeMAaTHYCCKHUEC MOACIH, HCIIOJIb3YIOT

NesITeTbHOCTH
17 [ 'eomeTpuyeckue BrironuseTr neucTBus ¢
¢burypsr. Yrisl (16) rEOMETPUUYECKUMH (PUTYypamu,
pEeIIAOT IUIAHUMETPHUECKHUE 3314l Ha HaXOXJIEHUE
reOMETPHUECKUX BEITHYUH
(yriom)
18 ["'eomeTpuueckue BrinonHseT neicTBus ¢ reoMeTpudeckuMy (purypamu,
¢urypsl. Vs (16) [PEIIAIOT MJIAHUMETPUYECKHE 33a]a4i Ha HAX0XKJICHHE
FEOMETPUUYECKHUX BEIIMUUH(YTIIOB)
19 ["'eomeTpuueckue Pacrnio3HaroT reomerprudeckue GUTrypbl Ha TIOCKOCTH,
durypsr. Jnunsr (17) pa3IMYar0T WX B3aWMHOE TIOJOXKEHHE, M300pakaroT
reoMeTpHUYecKre burypsi, pelaT
MUTAHUMETPUYECKUE 33/1a4K Ha HAXOXKAECHUE
reOMETPUUYECKUX BEJIMYUH (JUIMH, YTJIOB)
20 ["'eomeTpuueckue Pacrio3HaloT reoMeTpudeckue GUrypbl Ha IJIOCKOCTH,
¢urypst. Jnuns (17) pa3nUyaroT UX B3aWMHOE TOJOXKEHHE, H300pakaroT
reoMeTpUIECKre burypsi, pemaiT
TUTAHUMETPUYECKUE 33/1a49H Ha HAXOXKICHUE
reOMETPHUUECKUX BETMYUH (JJTUH,YTIIOB)
21 [Tmomans Pacno3zHaroT reomeTpuyeckKue

MHOTOyroabHHKa (18)

(TUTOIIAEH ), OCYIIECTBIISIOT PACUETHI 110

hopmynam

(Gurypsl Ha IJIOCKOCTH, pEIIAIOT IUIAHWUMETPHUYECKHe

3ala4y Ha HaxX0XICHUC TCOMCTPUUCCKHUX BCINYNH
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[Lnomans

MHOTOyrojabHuKa (18)

Pacno3Hatot reoMeTpudecKue
(Gurypsl Ha IJIOCKOCTH, pEIIAIOT IUIAHUMETPUYECKUe
3aladyl Ha HAXOXKJIEHHE TEeOMETPUYECKUX BEINYUH

(Tutomaaeil), OCyIEeCTBISIOT PACUETHI 110

(hopmyam
23 3mepenus u OmnpenenstoT KOOPAMHATHI TOYKH IUIOCKOCTH, NPOBOJSAT
BrancieHus (19) OIlEepaLMyU HaJl BEKTOPAMHU, BBIYUCIISIIOT
JUIMHY 1 KOOPAMHATHI BEKTOPA, YTOJI MEKIY BEKTOpaMH,
CUHYC,KOCUHYC U TaHT'€HC yIJIa
24 3mepenus U OnpenesnstoT KOOPAMHATHI TOYKH IUIOCKOCTH, NPOBOJSAT
BoruncieHus (19) OIEepaLuy HaJl BEKTOPAMHU, BBIYUCIISIOT
TUTMHY ¥ KOOPAMHATHI BEKTOPA,
YTOJI MEX Y BEKTOpaMH, CUHYC,
KOCHHYC U TaHT'€HC yIJia
25 Teopernyeckue [IpoBonsT JI0Ka3aTeJIbHbIC paccyXaeHus,
acriekThl (20) OLICHUBAIOT JOTHYECKYIO MPaBUIBLHOCTb
[PacCyXI€HHUH, paClIO3HAIOT
OLIMOOYHBIE 3aKITIOUEHUS
26 Teopernueckue [TpoBomsT JI0Ka3aTelbHbIe paccyxIeHus,
acriekThl (20) OLIEHUBAIOT JIOTHIECKYIO IIPAaBUIIBHOCTD
[pacCyX1CHUH, pacrno3HarT OLIMOOYHBIE
BAKIIFOYCHUS
27 CucreMbl HEPABEHCTB PemaroT ypaBHEHUs, HEPABEHCTBA
(15) W VX CHCTEMBI,
28 CucTeMbl HEpaBEHCTB PerraroT ypaBHEHUs, HEPABEHCTBA
(15) 1 UX CUCTEMBI,
29 BeposTHOCTB HaxoasaT BeposiTHOCTbCITy4YailHbIX COOBITHII B
coObITnii (10) MPOCTEUIINX pacueTax
30 BeposiTHOCTB Haxoaat BeposSTHOCTbCIYyYalHbIX COOBITHH B
coobITnii (10) MPOCTEUIINX pacueTax
31 [TocnemoBatenbHOCTH W |Pacmo3HaioT  apudmeTHdeckue U TEOMETPHUYECKHE

nporpeccuu (12)

MPOrPEeCcCry, PEUIaloT 334a4l C MPUMEHEHUEM (POPMYIIBI
00I1IEeT0 YjeHa U CyMMBI HECKOJIBKHX YJICHOB

MpOTrpeccun
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[TocneqoBaTeIbHOCTH U

nporpeccuu (12)

Pacrioznator  apudmernyeckue M TEeOMETPHUYECKUE
MPOrPECCHH, PEIIAIOT 3aJa4d ¢ MPUMEHEHUEM (POPMYIIbI
00111ero wieHa u

CYMMBbI HCCKOJIBKUX YJICHOBIIPOIPpECCUU

33 Pa6ora c KUM
(gacthb 1)

34 Pa6ora ¢ KUM
(gacth 1)

Caiite! aiag noaroroBku kK OI' u EI'D mo maremaTuke.

http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust

http://alexlarin.net - pasnu4HbIe MaTEpHAIIBI AT IOATOTOBKH

http://www.egetrener.ru - BuIeOypoKu

http://www.mathege.ru - oTKpbITHIiT OaHK 3a1aHuit

http://live.mephist.ru/?mid=1255348015#comments - OTKpbITHII GaHK

http://alexlarin.net/ege/2010/zadc3.pdf - [Toaroroska k C3

http://alexlarin.net/eqe/2010/C4agk.pdf - [Tonroroska k C4

http://alexlarin.net/ege/2010/c1c3sta.pdf - 3amanusa C1, C3

http://www.diary.ru/~eek - Maremaruueckoe cooOIIEeCTBO.

http://www.mathnet.spb.ru/texts.htm meToauueckue MaTeprabl.



http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Ffipi.ru%2Fview%2Fsections%2F211%2Fdocs%2F471.html&sa=D&sntz=1&usg=AFQjCNHMgtjfsBYkcsrgz7M59W0X9NFTkA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2F&sa=D&sntz=1&usg=AFQjCNHGpsUSi_GeRcU19pVDVTBUBOW2jg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.egetrener.ru%2F&sa=D&sntz=1&usg=AFQjCNE3Wp8BfLPjSBhbywUggqYE7wQfWg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathege.ru%2F&sa=D&sntz=1&usg=AFQjCNH7XWI_pZwoADfQE_3rCCW6Rf9-7w
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Flive.mephist.ru%2F%3Fmid%3D1255348015%23comments&sa=D&sntz=1&usg=AFQjCNF_AQtob0DvUYgwDIcLG40ILeGnzA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fzadc3.pdf&sa=D&sntz=1&usg=AFQjCNF05wXtleHbuMY5SnC-8Qg3IGjI2w
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2FC4agk.pdf&sa=D&sntz=1&usg=AFQjCNFs2CeGe3AHgAbwY5bySKpmY3YopQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fc1c3sta.pdf&sa=D&sntz=1&usg=AFQjCNF-oMVV6LOAykJBp8xAoylKMJ6L-A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.diary.ru%2F~eek&sa=D&sntz=1&usg=AFQjCNEJOdMDL0qnpzKQo2yw73ipkU6Ldg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathnet.spb.ru%2Ftexts.htm&sa=D&sntz=1&usg=AFQjCNEPjht_BZH_HLv-pPyvxtE3Q5Z4vQ
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