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IHosicHUuTEABLHAA 3aNUCKA

PaGouas nporpamma BHeypouHoro kypca «Iloaroroska k OI'D mo marematukey
pa3paboTaHa Ha OCHOBE JICHCTBYIOIIMX OOpa30BaTEIbHBIX CTAHIAPTOB IO
matematuke Ha ypoBHe OOO, xoaudukaropa, pa3BUBAET DJIEMEHT COJEPKaHUS
0a3zoBoro kypca «MareMaruka», MO3BOJSET YAOBIETBOPUTH MO3HABATEIbHBIC
NOTPEOHOCTH yYalIuXcs W CO3/aeT yciaoBusl ajisi moaroroBku k OI'D. Pabouas
nporpaMMa COCTaBlieHa ¢ y4eToM TpeOoBaHu DenepalibHOro rocyAapCTBEHHOTO
00pa30BaTEIHLHOTO CTaHApPTa OCHOBHOTO 001Iero odpazoBanus 3.0 u TpeboBaHMit
OOII, ¢ yuerom DenepanbHoit paboueii mporpaMMbl BOCITUTAHUSI.

Cnaua sK3aMeHa MO MaTeMaTHKE 3a KypC OCHOBHOW mikosbl B gopme OI'D
ABJIETCA OJHUM U3 HaIpaBJICHUN MOJIEPHU3ALUU IIKOJIHHOTO OOpa3oBaHUs Ha
coBpeMeHHOM 3Tane. C ydeToM 1ieneid 00ydeHusi B OCHOBHOM IIKOJI€ KOHTPOJIBHO-
M3MEpUTEIbHBIE  MaTepHasibl  3K3aME€Ha B  HOBOM  (opMe  MPOBEPSAIOT
chOpPMUPOBAHHOCTh KOMIUJIEKCA YMEHHH, CBSI3aHHBIX C HHGOPMAIMOHHO-
KOMMYHUKATUBHOW JICSITENBHOCTBIO, C TMOJYYEHUEM, aHAJIU30M, a TaKxkKe
MPUMEHEHUEM SMITMPUYECKUX 3HAHUII.

JlanHas mporpaMma Kypca BHEYPOUHOM JESTEeNbHOCTH NpeJHa3HAueHa ISl
oOydJarommxcs 9-x Ki1accoB o01eo0pa3oBaTeNbHBIX YUPEKICHUN U pacCUUTaHa Ha
34 4gaca (1 yac B Henenmo). OHa mpeaHa3HAYEHA IS MOBBIIEHUS Y(DPEKTUBHOCTH
MOATOTOBKHU OOydJarommxcs 9 kimacca K TOCyIlapcTBEHHOUM (MTOTOBOM) aTTECTAINH
0 MaTEeMaTHKE 3a KypC OCHOBHOM IIKOJbl. AKTYyaJIbHOCTh Kypca 00YyCJIOBIIEHA €ro
MIPAKTUYECKON 3HAYMMOCTBIO.

[IporpaMMa BHEYpOYHOI'O Kypca corjiacoBaHa ¢ TpeOOBaHUSIMU (enepanibHOro
rocy1apcTBeHHOro obpazoBarenbHoro cranjgapra OOO 3.0 u coxepkaHueM
OCHOBHBIX MPOTPaMM Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI.

Ieab kypca:
CUCTEeMaTH3alKs 3HaHUU U CIOCOOOB AESITENbHOCTH y4Yalluxcs M0 MaTeMaTUKe 3a
KypC OCHOBHOMW IIIKOJIbI, TMOJATOTOBKAa OOydarommuxcsi 9 kjgacca K OCHOBHOMY

rOCy/IapCTBEHHOMY 3K3aMEHY 10 MaT€MaTHUKe.



3apaum Kypca:

e 3akpenuTh OCHOBHBIC TEOPETUUECKUE TOHSITUS U OIpPEACTCHUs IO
OCHOBHBIM U3Y4aeMbIM pa3jieliaM;

e OtpaboTaTh OCHOBHBIE THMBI 33ja4 u3ydaemblx TunoB KM OI'D
«Anrebpa» u «['eoMeTpus» 1 UX AITOPUTM PEIICHUS;

o @dopMUpOBaTh Yy 00YYAIOIIUXCS IEJIOCTHOTO MPEACTABICHUS O TEME,
€e 3HAuCHUs B pas3jele MaTreMaTHUKH, MEXIPEAMETHBIE CBSA3U C
JIPYTUMH TEMaMHU;

e (CmocoOCTBOBaTh  WHTEIUICKTYAJIbHOMY  Pa3BUTHIO  yUaIUXCH,
(GOpMUPOBAHUIO  KAYECTB  MBIIUICHHS,  XapaKTepHBIX IS
MaTeMaTUYECKON JIEATEIbHOCTU M HEOOXOAMMBIX YYEHUKY IS
ycnemHo# caaun OI'D, muist o01ieit conuanbHOW OpUEHTALINH;

e AKIIGHTHUPOBAaTh BHUMAHHME Yy4YallUXCS Ha EIUHBIX TPEOOBAHUAX K
npaBuiaM OQOPMIICHUSI PA3JIUYHBIX BUJIOB 3aJIaHUM, BKIIIOUAEMBIX B
UTOTOBYIO aTTECTAIMIO 32 KypC OCHOBHOM IIIKOJIBI.

e (CnocoOCTBOBaTh CO3/IAHUIO YCIIOBUI OCMBICJICHHOCTH y4YEHUSI,
BKJIFOUEHHS B HEr0 00YUYaIOIIErocs Ha YPOBHE HE TOJIBKO
MHTEJUIEKTYaJIbHOM, HO JINYHOCTHOW M COLIMAJIbHOM aKTUBHOCTH C

IMPUMCHCHHUECM TCX HUJIN HHBIX MCTOAO0B 06y‘—IeHI/Iﬂ.

Pe3yabTarbl 0CBOCHHMS KYPCa BHEYPOUYHOH AeATeIbHOCTH
Jluunocmmuuie pesynomamol:

e OTBETCTBEHHOE OTHOIICHUE K YYEHUIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMM K OOYYEHHIO U
MO3HAHUIO,  OCO3HAHHOMY  BBIOOPY W IIOCTPOCHHUIO  JlalbHEUIIIEH
WHJUBUTyaTbHOM TPAaeKTOpUHM OO0pa3oBaHUsi Ha 0a3e OPUEHTUPOBKH B MUPE
npodeccuii U MPOPECCUOHATBHBIX MPEANOUTCHUH, C YYETOM YCTOWYMBBIX
MO3HABATEIbHBIX HHTEPECOB, a TaKXKe Ha OCHOBe (opMupoBaHus

YBAXXUTCIIbHOI'O OTHOIICHUA K TPYAY.



dopmupoBaHue LEJIOCTHOT O MUPOBO33PEHHS], COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOIIECTBEHHON MPAKTUKH.
OcBoeHue coUUalbHBIX HOPM, IMpaBWJ TOBEAEHUs, poiell u dopm
COLIMAIBHOW JKU3HH.
Pa3BuTue MopaabHOrO CO3HAHMS M KOMIETEHTHOCTU B PEIIEHHH MOPAJIbHBIX
npobsieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (POpMUPOBAaHUS HPABCTBEHHBIX
YyBCTB M HPABCTBEHHOIO TMOBEJEHUSA, OCO3HAHHOTO M OTBETCTBEHHOTO
OTHOIIEHUS K HDABCTBEHHBIM MOCTYIIKAM.
dopMmupoBaHe KOMMYHUKATHBHOM KOMIETEHTHOCTH B  OOILIEHUU U
COTPYAHUYECTBE.
dopmMupoBaHHEe  CHOCOOHOCTH K  HDMOIMOHAIBHOMY  BOCHPUSTHIO
MaTeMaTHu4ecKuX 0OBEKTOB, 33J1a4, PELICHUH, PaCCYXKICHHI
MemanpeodmemHnule pe3ynomamaol 00yUeHUA
Pecynamugnvie YY/[
OIpeNEsTh COOCTBEHHbIE MPOOJEMbl U MPUYMHBI UX BO3HUKHOBEHUS IpU
paboTe ¢ MaTeMaTUYECKUMU OObEKTaMU;
(GopmynupoBaTh COOCTBEHHBIE BEPCHUM WM TNPUMEHSTh YK€ H3BECTHBIE
(GOpMBI U METO/BI PELIEHUsT MAaTEMaTUYECKON MpoOsieMbl, (POPMyITUpPOBAThH
IPEIIONIOKEHUS U CTPOUTH THUIIOTE3bl OTHOCHTEIBHO PAaccCMaTPUBAEMOrO
00BEKTa M MPEIBOCXUIIATH PE3YyIbTAaThl CBOECH y4eOHO-TIO3HABATENILHOM
NEATEIbHOCTH;
ONpEeNEeNsATh MNYyTH JOCTHKEHHUS LEJed M B3BEIIMBaTh  BO3MOKHOCTH
paspelieHusl  ONpEAEICHHBIX  y4eOHO-MO3HABaTEIbHBIX  33Ja4y B
COOTBETCTBUU C ONPEAECICHHBIMU KPUTEPUAMU U 3a/1a4aMHU;
BbICTpauBaThb COOCTBEHHOE 00Opa30BAaTENbHOE MOAIPOCTPAHCTBO  JUIA
pa3pelieHus ONpeAeICHHOr0 Kpyra 3a/1a4, ONpeesaTh U HaXOAUTh YCIOBUS
U1 peann3alnu uaeu u rmiaHoB (caMooOydeHue);
CaMOCTOATENIbHO BBIOMPATh Cpeau NPENJIOKEHHBIX PecypcoB Haumbosee
3 pexkTUBHBIE U 3HAUYUMBIE TIPU pabOTE C OMpeeSIEHHON MaTeMaTUYeCKOn

MOJICIBIO;



YMETh COCTaBJSITh IUJIaH pa3pellieHus OMNpe/IeICHHOr0 Kpyra 3ajady,
UCIIOJNIb3YSl  Pa3JIMYHBIE  CXEMBI, PECYpChl TMOCTPOCHUSA  JUarpamm,
MEHTAJIbHBIX KapT, MO3BOJISIONIUX MPOU3BECTU JIOTUKO - CTPYKTYPHBIN
aHaJini3 3aJ1auM;

YMETh TUJIAHUPOBATh CBOM 00pa30BaTENIbHBIM MaplIpyT, KOPPEKTUPOBATh U
BHOCHUTDH OMNPEICTICHHbIC U3MEHEHHUSI, KAUECTBEHHO BJIMSIONINE HA KOHEYHBIIN
MPOJYKT Y4eOHO-TI03HABATEILHOU €A TEIHLHOCTH;

YMEHHE KauyeCTBEHHO COOTHOCHUTH CBOU JEHUCTBHUS C TMPEABKYIIAEMbIM
UTOTOM Y4eOHO-TIO3HABATEIBbHON JEATeILHOCTH TMOCPEJICTBOM KOHTPOJIA
IJIAaHUPOBAHUS Y4EOHOro MpoIecca B COOTBETCTBUM C HM3MEHSIOUIMMMCS
CUTyallUsIMU ¥ TIPUMEHSIEMBIMH CpPEICTBaMH M (opMamMu OpraHHU3aIuu
COTPYAHHUYECTBA, a TAKXKE WHIUBUAYaTbHON PaOOTHI Ha YPOKE;

yMEHHE OTOMpaTh COOTBETCTBYIOIIME CPEJICTBA peallu3allid PEIICHHS
MaTeMaTU4YeCKUX 3ajiad, MoAOUpaTh UHCTPYMEHTHI JJIS OLEHUBAHUSI CBOEH
TPaCKTOPUHU B pabOTE C MAaTEMAaTUUYECCKUMH TOHATUSIMHU U MOJICIISIMH;
Ho3naeamenwvnvie YY/[

YMEHHUE OMpeessiTh OCHOBOIOJArarollee MOHATHE U MPOU3BOAUTH JIOTHKO-
CTPYKTYpHBI aHaiIu3, OMPEAENIATh OCHOBHBIE MPU3HAKKM M CBOWCTBA C
MIOMOIIIBIO COOTBETCTBYIOIIUX CPEJICTB U HHCTPYMEHTOB,;

yMEHHE TMPOBOJUTH KIacCU(UKAIMI OOBEKTOB Ha OCHOBE KPHUTEPHUEB,
BBIJIEIISITh OCHOBHOE Ha (DOHE BTOPOCTENEHHBIX JaHHBIX;

YMEHHE TMPOBOJIUTH JIOTHYECKOE PACCYXKICHHE B HAMPABICHUU OT OOIIMX
3aKOHOMEPHOCTEH M3ydaeMoM 3a1a4M 10 YaCTHBIX paCCMOTPEHUN;

YMEHHE CTPOUTh JIOTHYECKHE PACCYKJCHHS Ha OCHOBE CHCTEMHBIX
CpaBHEHUM OCHOBHBIX KOMIIOHEHTOB M3y4aeMOr0 MaTeMaTU4YECKOro pasjena
WM MOJCIM, TIOHATHUA WJIM  KJIAcCOB, BBIJIENAS  OINpPEICICHHbBIC
CYILIECTBEHHbIC TTPU3HAKU UM KPUTEPUH;

YMEHUE BBISBIATh, CTPOUTH 3aKOHOMEPHOCTh, CBSI3HOCTh, JIOTUYHOCTh
COOTBETCTBYIOIIMX IEMOYCK PACCYKICHUM MpH paboOTe ¢ MaTeMaTHYECKUMHU

3aavdaMi, YMCTb HO,Z[pO6HO 1 CXKXaTO NPCACTABJIATL ACTATU3aINI0 OCHOBHLIX



KOMIIOHEHTOB IMpU JOKAa3aTeJIbCTBE TOHATUA W COOTHOUIEHWW Ha
MaTEMaTUYECKOM SI3bIKE;

YMEHHME OpPraHU30BbIBaTh IIOMCK M BBISABIATH IPUYUHBI BO3HUKAIOIIMX
IPOLECCOB, SABJICHUW, HauMOoOJee BEpPOATHbIE (PAKTOPBI, MO KOTOPHIM
MaTeMaTHYecKue MoJend M OOBEKThl BEAyT ce0si 1O OmNpeesieHHbIM
JIOTUYECKUM 3aKOHaM, YMETh NMPUBOJIUTH MPUYMHHO-CIIEICTBEHHBIA aHaJIN3
MOHATUH, CY)KAECHUN U MATEMATUYECKUX 3aKOHOB;

YMEHHE CTPOUTh MATEMATHUYECKYID MOJEIb MpPU 33JaHHOM YCIIOBUH,
oOJnaiamonie onpeneIeHHbIMU XapaKTEePUCTUKAMU OOBEKTa MPHU HATUYHUU
ONpENEJICHHBIX  KOMIIOHEHTOB  (hOopMHpYyIOIIEerocs  MPEArnojIaraéMoro
MIOHSTHS WIH SIBJICHUS,

YMEHUE TNEPEBOAUTHh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTAaBIIIOLIYIO
MaTeMaTHYeCKOM 3aJauyd  Ha S3bIK  TIpaUYEcKOro OTOOpaKEeHUs -
COCTAaBJICHHs MATEMAaTHYECKOW MOJENIN, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA
U XapaKTEepUCTUKH;

YMEHHE 3aJ]aBaTh IUIAH PELICHUS MaTEeMaTHYEeCKOW 3aJadyu, peaJu30BbIBaTh
QITOPUTM JCUCTBHUI KaK MOIIAroBOM MHCTPYKIIMU JIJISL pa3perieHus y4eOoHo-
I03HABATEJILHOM 3a4a4H,

YMEHHE CTPOUTH J10KA3aTEIbCTBO METOJOM OT IPOTUBHOIO;

yMeHHe  paboTarb C  NOpOOJIEMHOM  CUTyallMeW,  OCYIIECTBIATH
00pa3oBaTeNbHBIA MPOLIECC MOCPEACTBOM IOMCKAa METOJOB U CIOCOOOB
paspelieHusl 3ajayd, ONpPENEesITh TPAHUIBI CBOEro 00pPa30BATEIBHOIO
IIPOCTPAHCTBA;

YMETh OPUEHTHUPOBATHCA B TEKCTE, BBISABIATH TJIABHOE YCIOBHE 33Jaud U
yCTaHaBJIMBAaTh COOTHOIIEHHUE PACCMAaTPUBAEMBIX OOBEKTOB;

YMEHUE TEepPEeBOJIUTh, HHTEPIPETHPOBATH TEKCT B HHbIE (HOPMBI
OpeNCTaBleHUsT  UHPOpPMALMU:  CXEMbl, JUarpaMMmbl, Tpapuyeckoe
IIPEJICTABIICHUE JaHHBIX;

Kommynuxkamuenwvie YY/[



yMeHHe paboTaTh B KOMaHJe, (OpMUPOBAHUE HABBIKOB COTPYIHHYECTBA U
y4e0HOT 0 B3aUMOJICUCTBHS B YCJIOBUSAX KOMAHIHOW UTPhI WM UHOU (HOPMBI
B3aMMO/ICHCTBUSI;
YMEHHE paclpeliesisiTh POJIM U 33/1aud B PaMKax 3aHATHSA, POPMHUPYS TakxKe
HAaBBIKM OPraHU3aTOPCKOr0 XapaKTepa;
YMEHHE OIICHMBAaTh TIPABWJIBHOCTH COOCTBEHHBIX JEHCTBHM, a TaKke
NEeSATeILHOCTU JIPYTUX Y4aCTHUKOB KOMaH/IbI;
KOPPEKTHO, B paMKax 3a/lad KOMMYHUKaIIUK, (POPMYIUpPOBATh U OTCTAaUBATh
B3IJISI/IbI, ApPryMEHTHUPOBATh JIOBOJIbI, BBIBOJABI, @ TakKXe BbIABUTATh
KOHTapryMeHTbl, HEOOXOJUMBIE [JIsl BBIABICHUS CHUTYyallUM Yycrexa B
pELICHUU TON WJIM HHOM MaTEMATUYECKOM 33/1a4H;
YMEHUE TOJb30BaThCA MAaTEMAaTUYECKUMH TEPMHUHAMU ISl PELICHHS
y4eOHO-TI03HABATEIbHBIX 3a7a4, a TakKe CTPOUTh COOTBETCTBYIOIINE
pedeBbie BBICKA3bIBAHMS HA MATEMATHYECKOM SI3BIKE JJISi BBICTpAWBAHUS
MaTeMaTUYECKOM MO/ICNH;
YMETh CTPOUTh MAaTeMaTUYECKUE MOJIEIN C MOMOIIbIO COOTBETCTBYIOIIETO
IIPOrpaMMHOI0 00ECIICUEHHUSI, CEPBUCOB CBOOOIHOTO OTIAJICHHOTO JOCTYIIA;
yYMETh IPaMOTHO U YETKO, corjacHo mpaBuiaMm odopmiienus KlMM-a OI'D
3aHOCHUTH MOJIYYEHHBIE PE3YJIbTAThl - OTBETHI.
Ilpeomemmnuie pezyromamal:
dbopMHUpOBaHWE HABHIKOB IMOMCKA MAaTEMAaTHYECKOTO METOJla, aJIrOpuT™Ma Hu
MOMCKA PEeLIECHHUs 33]1a4u B CTPYKTYype 3a1au OI'3;
dbopMupoBaHUE HaBBIKA PEIICHUSI OMPEJCICHHBIX THUIIOB 3aJ]a4 B CTPYKTYype
3amay OI'D;
yMeHHe paboTarh ¢ TabJMIIaMH, CO CXeMaMU, C TEKCTOBBIMHU JTAHHBIMU;, YMETh
npeoOpa3oBbIBaTh 3HAKW W CHUMBOJIBI B JIOKa3aTEIbCTBaX W MPUMEHSIEMBIX
METO/Iax /ISl PEeIIeHUsI 00pa30BaTEIIbHBIX 33714,
yMEHUE TPUBOIUTH B CHUCTEMY, COMOCTaBJIATh, 0000IIaTh M aHAIU3UPOBATH
MH(POpPMAIIMOHHBIE KOMIIOHEHThl MAaTEMaTHYECKOro XapakTepa H yMeTh

IMPUMCHATD 3aKOHBI U IIpaBUJIa JJIA PCHICHNA KOHKPCTHBIX 3a1a4,



® VYMCHHE BBIICIATh TJIABHYIO M H30BITOUYHYIO HWH(OpPMAIUIO, MPOU3BOIUTH
CMBICIIOBOE C)KaTHE MaTeMaTH4ecKuX (haKTOB, COBOKYIHOCTH METOJOB M
CIIOCOOOB pEIICHMS; YMETh MPEJCTABISIThL B CJIOBECHOM (hopMe, HCIOJIb3Ys
CXeMbl U pa3jIMuHble TAONMIILI, rpadMKU U JAUarpaMMbl, KapTbl MOHATHH U
KJIaCTEpbl, OCHOBHBIC UJEH U IUIAH PEIICHUS TOW WJIM MHOM MAaTEMAaTHYECKOU
3aJ1auu.
TpeOoBaHusI K YPOBHIO NOATOTOBKH y4AIINXCS
HarypauabHble ynuciaa. J[podu. PanmonajsbHbie Ynciia
Buinycknuk nayuumces:
®  [IOHMMAaTh OCOOCHHOCTH JIECITUYHOM CUCTEMBI CUMCIICHMS,
®  ONEpPUPOBATH NMOHATHUSAMHU, CBI3aHHBIMU C JEIUMOCTBIO HATYpaAJIbHBIX YUCEN;
e  BBIpAXAaTh YHCIAa B OSKBUBAJICHTHBIX (opMax, BeIOWpas Hambosee
MOJXOISAIIYIO B 3aBUCUMOCTH OT KOHKPETHON CUTYallNU;
®  CpaBHMBATh M YIOPSAIOYNBATH PAIMOHAIILHBIE YHCIIA;
®  BBIIOJHATh BBIYMCICHUSA C PALMOHAIBHBIMU YHMCIIAMH, COYETas YCTHBIE H
MMICbMEHHBIE TPUEMBI BEIYUCIICHUN, IPUMEHECHUE KAJIBKYIISTOPA;
®  KCIOJb30BaTh IOHSATUS W YMEHMS, CBSA3AHHBIE C MPONOPIHUOHATIBHOCTHIO
BEJIMYMH, MPOLECHTAMU, B XOJE PEHICHUS MATEMAaTHYECKUX 33Jad W 3a7a4 U3
CMEXHBIX IMPEAMETOB, BBIIOIHATH HECTOKHBIC IPAKTUUECKUE PACUETHI.
JleicTBUTEIbHBIE YHCIA

Buinycknux nayuumcsi:

® UCHOJb30BaThb  HadallbHble  NPEJICTaBICHUS O  MHOYKECTBE
JEHUCTBUTENbHBIX YHCEIT;
® ONEpUpPOBaTh IMOHATHEM KBAJIPAaTHOIO KOpPHSA, HPHUMEHSITh €ro B
BBIYHCIICHUSAX.
AJireOpanyecKue BbIpaKeHHUs
Buinycknux nayuumcs:
® OIEpPUPOBATh MOHATUSAMHU «TOXKJIECTBO», «TOKIECTBEHHOE MPEOOpa30OBaHUEY,

pelarth 3a/1a4u, coJiepKalliue OyKBeHHbIE JaHHbIe; padoTaTh ¢ GopMyIamu;



® BBINOJHATH NMPEOOPA30BAHUS BBIPAKEHUM, CONEPKAIIUX CTEHEHU C LETbIMU
MOKa3aTeJsIMU M KBaJIpaTHbIC KOPHU;
® BBINOJHATH TOXJICCTBEHHBIC ITPEOOPA30OBaHUS PAIIMOHATBHBIX BBIPAXKEHUM Ha
OCHOBE MPaBUJI ICUCTBUM HaJ MHOTOUYICHAMU U alireOpandecKuMu IpoOsSIMU;
® BBINOJHATH PA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIH.
YpaBHeHust

Buinycknux nayuumcsi:

® pelIaTh OCHOBHBIE BUBI PALlMOHAIBHBIX YPABHEHUN C OJHOU IEPEMEHHOM,
CUCTEMBI JIBYX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU;

¢ [IOHMMaTb YPABHEHHE KAaK BAKHEUIIYID MAaTEMATHYECKYI0 MOJAENb I
ONKCAaHUS W M3YyYEHUS Pa3HOOOpPA3HBIX pEAIbHBIX CHUTYyalluld, pelaTh
TEKCTOBBIE 337a4H aNreOpanuecKuM METOI0M;

® [PUMEHATHh TpauUecKue MNPEACTABICHUS IJIs HUCCIEIOBAHMS YpPaBHEHMIA,
VICCIIEIOBAHUS U PELIECHUS CUCTEM YPABHEHUMN C IByMsl IIEPEMEHHBIMH.

HepaBencrBa

Bbll’lVCKHl/lK HAYy4YumcA.

® [IOHMMaTb M IIPUMEHATH TEPMHUHOJIOTMIO U CHMBOJIMKY, CBS3aHHBIE C
OTHOILIEHUEM HEPABEHCTBA, CBOWCTBA YHUCIIOBBIX HEPABEHCTB;
® pelIaTh JUHEWHBIC HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI; PEILIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPON Ha TpaduuecKue MPeICTaBICHUS.
OcHoBHbIE NOHATHSA. Unc10BbIe QyHKIIMU

Buinycknux nayuumcs:

® [IOHUMAaTh W UCIOJb30BaTh (PYHKIIMOHAIBHBIC IMOHSATHS M S3BIK (TCPMUHEI,
CUMBOJIMYECKHE 0003HAUYCHUS);

e cCrTpouTh TpadUKH dJIEMEHTApHBIX (YHKIMH; MCCIeI0BaTh CBONCTBA
YUCIIOBBIX (DYHKITUI HA OCHOBE U3YYCHHS TTOBEICHUS MX TPa(UKOB;

e TMoHWUMAaTh (YHKIHUIO KaK BaXHEUITYI0 MaTeMaTHYECKYI0 MOJENb IS
OMHUCAHUS TPOIECCOB U SBJICHUH OKPYXAIOIIETO MHpaA, IPUMCHSITH
(GYHKIIMOHAIBHBIA SI3BIK JIJISI OTMHMCAHWS W WCCICAOBAHHS 3aBUCUMOCTCH

MCIKIOY (I)I/ISI/I‘-IGCKI/IMI/I BCIIMYMHAMM.



OnucarejibHAA CTATHCTHKA

BbanCKHl/lK HAyyumci.

® UCIIOJIb30BaTh  MPOCTEHINIME  CHOCOOBI  MPEACTABJICHMS U aHaiu3a
CTATUCTUYECKUX JIAaHHBIX.
Ciy4aiiHble COOBITHSI M BEPOSTHOCTh
BbIyCKHUK HAYYHTCH
®  HaXOJUTb OTHOCUTEIHHYIO YaCTOTY U BEPOSTHOCTh CIY4ailHOTO COOBITHSI.
KomOunnaropuka
e BrimyCKHUK HaydHTCs periaTh KOMOMHATOPHBIC 3a7a49M HA HAXOXKICHUE YHCIIa
00BEKTOB WJIN KOMOWHAIIMIA.
Haransinnas reomerpust

Bbll’lVCKHuK HAyYyumci.

® pacro3HaBaTh HA YEPTEXkKaX, PUCYHKAX, MOJECIAX M B OKPYKAIOUIEM MHPE
IJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKUE QUTYPBHIL;
® pacrno3HaBaTh Pa3BEPTKH KyOa, NPSIMOYTOJBHOTO MapalljiesieuIea,
MPaBUIILHON MUPAMUJIbL, IAIIMH]IPA U KOHYCA;
® CTPOUTH Pa3BEPTKH KyOa U MPsIMOYTOJILHOTO MapaJlieienunea;
® OMpENENITh MO JIMHEHHBIM pa3zMepaM pa3BEPTKU (PUTYpHI THHEHHBIE pa3Mephbl
camoii purypsl U Ha00OPOT;
® BBIYHUCIATH 00BEM MPSIMOYTOIBHOIO MapasuieNenuIe/a.
I'eomeTpuuyeckue purypsl

Buinycknux nayuumcs:

® [I0JIb30BAThCS SI3BIKOM T'€OMETPUU JJIsi OMUCAHUS MPEIMETOB OKPYKAIOIIETO
MHpa ¥ UX B3aUMHOTO PaCIOJIOKECHHUS;

® pacro3HaBaTh M HM300pakaTh HAa YEPTEKAX M PUCYHKAX T'€OMETPUUYECKUE
(Gurypsl U UX KOHQUTypaIuy;

® HAaXOAWTh 3HAYCHMS [IJIMH JIMHEHHBIX 2JIEMEHTOB (PUTYp U WX OTHOIICHUS,
rpanycHyto Mepy yrioB ot 0° go 180°, mpumeHss onpeaeseHus, CBOICTBA U
MPU3HAKU (PUTYp M MX 3JIEMEHTOB, OTHOIIEHUS QUryp (paBeHCTBO, MMOa00UE,

CUMMETPHUH, TOBOPOT, NapaJIEIbHbBIN MTEPEHOC);



OMEpUPOBATh C HAYAIBHBIMU TOHSATUSIMU TPUTOHOMETPUU U BBIMOIHATH
AJIEMEHTapHBIEC Oneparuy Haa QYHKIIUSMU YTII0B;

pelarth 3a/1a4u Ha J0Ka3aTeIbCTBO, OMUPAsCh Ha U3yYEHHBIE CBOMCTBA (PUTYD
Y OTHOIIICHUI MEXy HUMU U IPUMEHSISI U3yYEHHbBIE METObI I0KA3aTeIbCTB;
peniaTh HECJI0XKHBIC 3a]]a4u Ha MMOCTPOCHUE, TPUMEHSISI OCHOBHBIE AJITOPUTMBI
MIOCTPOEHHUS C TTIOMOIIBIO LIUPKYJISL U TUHEUKU;

pemaTh NpoCcTeNIne MIaHUMETPUUECKHUE 3a/1a4d B IPOCTPAHCTBE.

I/IsMepeHne reOMETPHYCCKUX BCJINIUH

Buinycknux nayuumcs:

MCITOJIb30BaTh CBOMCTBA M3MEPEHUS JJIMH, TUIONIA/IeH M YIJIOB MPU PEIICHUU
3a7a4 Ha HAXOXCHHUE JIMHBI OTPE3Ka, JUIMHBI OKPYXKHOCTH, JJIMHBI AYTH
OKPY)KHOCTH, TPaTyCHOWU MEPHI YIJIa;

BBIYUCIISITH 08 (010691051 TPEYTrOJLHUKOB, MIPSIMOYT OJIbHUKOB,
rapajuIeIorpaMMOB, TPaIeIuid, KPYyTOB U CEKTOPOB;

BBIYUCIIATD JJTMHY OKPYXXKHOCTH, JUIMHY TYTH OKPYXHOCTH;

BBIYUCIIATh JUIMHBI JIMHEWHBIX JJIEMEHTOB (UTYp W HX YIJIbl, HCIOJIb3YS
GbopMyJBl IMHBI OKPY)KHOCTH W JJIMHBI JYTH OKPYXXHOCTH, (DOPMYJIBI
riomaae uryp;

pemarh 3a7a4d Ha JO0Ka3aTeIhCTBO C MCIOJIb30BAaHUEM (POPMYIN JJIMHBI
OKPY)XKHOCTH M JIJTHHBI TyTH OKPYKHOCTH, (POPMYII TLI0Mmanei puryp;

pelIaTh MpakTUYECKHUE 3aJaud, CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPUYECKHUX
BEJMYHMH (HMCTONB3Yys TPH HEOOXOIMMOCTH CHPABOYHUKH W TEXHUUYECKHE

CpEJIICTBA).

Koopannarsi

BbanCKHl/lK HAyyumci.

BBIYUCIETh JIIMHY OTpPC3Ka II0 KOOpAMHATaM CIro KOHIOB, BbIYHCIIIATH
KOOPpAHWHATBI CCPCANHBI OTPE3KaA,
HUCIIOJB30BATh KOOpI[PIHElTHBIfI MCTOA AOJII H3YUCHHA CBOMCTB MNpsIMBIX U

OKPY>KHOCTEH.



Coneprkanue Kypca BHEYPOYHOM 1eATeJIbHOCTH
«IIpakTuKo-opueHTHPOBaAHHBbIE 3aAaHus» OTpadoTka 3ama4d Ne 1-5 KM OI'D.
TaOnuuHoe © rpaduyueckoe TMpEeACTABICHHE [aHHBIX, IUIAH W CXEMa,
U3BJICUCHUE HYKHOU mH(popmarmu. M3MeHuYnBOCTh TIpH M3MepeHusix. Permarorue
npaBwia. 3aKOHOMEPHOCTM B HW3MEHYMBBIX BEJIIMYMHAX. BpluMcieHus W
npeoOpazoBaHue BeldMuYMH. MccnenoBaHue  OPOCTEMIIMX — MaTeMaTHYEeCKHX

MOJICIICH.

«Bbruucienusi u npeodpazoBanusa». Orpadborka 3amad Ne 6 KM OI'D.
eticmeusa ¢ namypanvnvimu yucaramu

CroxeHue W BBIUUTAHUE, KOMIIOHEHTBI CJIOKEHUS W BBIYMUTAHUS, CBS3b
MEXK]ly HUMH, HaXOXJACHUE CYMMBbI U Pa3HOCTH, U3MEHEHHE CYMMBbI U Pa3HOCTH
IPU UBMEHEHNUH KOMITOHEHTOB CIJIOKEHUS U BBIYUTAHMS.

YMHOKEHHUE U AEJIICHUE, KOMIIOHEHThl YMHOKEHHS U JACJICHUS, CBSI3b MEKY
HUMH, YMHOXXCHHME U CJIOXKEHHE B CTOJOWK, JEJICHUE YroJKOM, MpOBEepKa
pe3ysbTara ¢ MOMOIIBIO MPUKUAKA U 0OpATHOTO JIEHCTBHUS.

Yucnoegwie eviparicenun

HucnoBoe BBIPAKEHUE U €70 3HAYEHHUE, MTOPSI0K BBIIOJIHEHUS JECUCTBUM.

JIpobu. QovikHOGEHHbBIE OpOOU

Homns, 4dacte, aApobHOe uwmcio, ApoOb. JIpoOHOE dHCIIO Kak pe3yJbTar
nenenus. [IpaBuibHbIE U HEMpaBWIbHBIE IPOOM, CMEIIAHHAS IpoOb (CMEIIaHHOe
YHCIIO).

3anuch HATYpaJIbHOTO 4YHClia B BUJE APOOM C 3aJaHHBIM 3HaMEHaTelleM,
mpeodpa3zoBaHue CMENIaHHOW IPOOH B HEMTPABUIILHYIO APOOh M HA00OPOT.

[IpuBenenue apobeit k obmemy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX
TpOOeH.

CnoxxeHue U BblUMTaHUE OOBIKHOBEHHBIX NIpoOEH. YMHOXEHUE U JICJICHUE
OOBIKHOBEHHBIX JIPOOCIH.

Apudmernyueckne TeUCTBUS CO CMEIIAaHHBIMU APOOSIMHU.

Apudmernueckue 1eUCTBUS C IPOOHBIMHU YHCIAMHU.



Cnocobwsl payuonanuzayuu Gbl4UCIEHUL U UX NPUMEHEHUEe NPU GblNOJIHEHUU
Oeticmauii.

Jecamuunvie opoou

[IpeoGpazoBanue gAecATUYHBIX JApoOeli B 0ObIKHOBEHHBbIC. (CpaBHEHHE
JecATUYHBIX ApoOel. ClokeHHe W BhIUMTaHUE JECATHUYHBIX IpoOei. OKpyrieHue
NECATUYHBIX  ApoOed. VYMHOXEHHE U JeleHHE JCCATUYHBIX  ApOOCH.
lIpeobpazosanue 006biIKHOGEHHBIX Opobel 6 Oecsimuunvle Opobu. Koueunvle u
beckoHeunble decsamuunble Opoou.

Yucna. PayuonanvHsle uucia

MHOXeCTBO panuoHaIbHBIX uncell. CpaBHEHHE pallMOHAJIBHBIX YHCEI.
JleficTBUSL ¢ pallMOHAIBHBIMU 4YHUCIaMu. [Ipeocmasnenue payuoHaibHO20 YUCIA
0ecsimuyHoU 0poobIo.

/Jlpobno-payuonanvrie 6ulpar;cenus

[IpeoGpazoBanue IpOOHO-TMHEHHBIX BBIPAKEHUHN: CIOKEHUE, YMHOXKECHHE,
neneHue. Aneebpauueckas Opoov. Cokpawenue aneebopauyeckux Opooeli.
Ilpuseodenue ancebpauueckux Opobeti Kk odbuemy 3HameHamento. [leticmeus ¢
anecebpauyeckumy OpoOAMU. CHOJCEHUe, GblUUMAHUE, YMHOMCEHUe, OelleHue,
8036e0eHUe 8 cmeneHb.
«JlelicTBUTEbHBIE Yncaa». OTpadoTka 3agau Ne 7 KUM OI'D.

Payuonanvuvie uucna

N3o0paxkenue yucesn Ha 4YUCIOBOM (KOOpAWHATHOM) mpsmoi. CpaBHEHHE
yucen. Moaynb yncia, reOMETpUIeCcKas HHTEpIpeTanus MOays yncia. [lercreus
C TIOJIOKUTEIBHBIMHU M OTPHUIIATEIbHBIMU YUCIaAMHU. MHOKECTBO 1IEJIbIX YUCEIL.

Koopounama mouku

OCHOBHBIE TIOHSTHS, KOOPOUHAMHBIL JIYY, PACCMOSAHUE MeHCOY MOUKAMU.
Koopounamer mouxu.

Hppayuonanvnsie uucna

[Tonsitue wuppanvoHadbHOTO uYHMcia. Pacro3HaBaHue WppalMOHATIBHBIX
qucer.

MHuoorcecmso oeticmeumenbHbix Yuceil.



«IIpeoOpa3oBanue ajaredpandeckux BoipaxeHuii». Otpadorka 3amay Ne § KIIM
ors

Hppayuonanvusie uucna

[lTonatue wuppalmoHaNbHOTO YMCHa. Pacrmo3HaBaHWe HppalMOHATBLHBIX
gyucen. Ilpumepsl nokazatenbcTB B anredpe. /[lelicmsus ¢ uppayuoHanbHuIMU
YUCTAMU: YMHOJNCEHUE, OelleHue, 8036€0eHUe 8 CENEHb.

MHuoorcecmso oeticmeumenbHbix Yucei.

«YpaBHeHHs U HepaBeHcTBa». OTpaboTka 3amau Ne 9 KM OI'D.

Pagencmea

UucnoBoe paBeHCTBO. (CBOMCTBA YHCIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

Ypaenenusa

[lonsiTue ypaBHEHMSs W  KOpHSA  ypaBHeHuUs. [Ipeocmaenenue o
pasHocunbHocmu  ypasHenuti. Obnacme onpedenenus ypaeHenus (0baacmo
00Ny CMUMbBIX 3HAYEHUL NePEeMEHHO).

Jluneunoe ypasnenue u e2o0 Kopnu

Pemienne nuHENHBIX ypaBHEHUU. Jluneunoe ypasHenue ¢ napamempom.
Konuuecmeo kopueti numeunozo ypaenenus. Pewienue nuHeuHbIX YPAGHEHUU C
napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanparhsie YpaBHEHHUS. Henonneie KBaJpaTHBIE YpaBHEHHUS.
JINCKpUMUHAHT KBaJgpaTHOrO YypaBHEHUsA. QPopMmyna KOpHEH KBaIpaTHOTO
ypaBHeHusi. Teopema Buema. Teopema, obpammnas meopeme Buema. Pemienue
KBaJIpaTHBIX YpPaBHEHMI: HMCHOJb30BaHUE (HOPMYJbI Uil HAXOXKJEHUS KOpHEH,
epaguueckutl Memoo peuleHuss, paszilodiceHue Ha MHoMcumenu, noobop KopHeu ¢
ucnonvsoeanuem meopemvl Buema. Konuuecmseo xopHeil K6aopamno2o ypasHeHus
8 3a8ucumMocmu om e2o0 Ouckpumurarnma. buxkeaopammnvie ypasnenus. Ypasnenus,

Cc800UMbLE K TUHEUHbIM U KéaopamubviM. Keadpammubie ypasHeHus ¢ napamempom.



/Jlpoono-payuonanvhvie ypagHenus

Pemenne mpocredmux ApoOHO-TMHENWHBIX ypaBHeHUH. Peuwerue OpoOHO-
PAYUOHATLHBIX YPAGHEHULL.

Memoowl pewenus ypasHenuti: mMemoovl PAGHOCUTbHLIX NPeoOpa308aHull,
Memoo 3aMeHbl NepeMeHHOU, epaguyeckuti memoo. Hcnonvzosanue c80UCme

DYHKY UL npU petueHuu YpasHeHul.

IIpocmetiwue uppayuonanbHvle ypasuenus euoa | f (x)=a, \/ f(x)= \/ g(x).

Vpasnenus euoa X" = a.VpasHenus 6 yenvix yuciax.
«BepositHOCTB coObITHIDY OTpadoTka 3aga4 Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CrnydaliHble OMBITHI (IKCIIEPUMEHTHI), JI€MEHTapHbIE CIydailHble COOBITHUS
(ucxozasl). BepostHocTH 3neMeHTapHbIX COOBITUH. COOBITHS B CIyYalHBIX
HKCIIEPUMEHTaxX U OJaronpusTCTBYIOIIME 3JIEMEHTapHbIEe COObITHS. BepostHOCTH
CIIy4ailHbIX COOBITUI. OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Knaccuueckue BCPOATHOCTHBIC OIIBITHI C UCITIOJIb30BAHHUCM MOHCT, KY6I/IKOB.

«®ynkuuu u rpapuxkm». Otpadortka 3agad Ne 11 KUM OI'D.

Dynkuyuu

Honamue ¢pynkyuu

JlexapToBbl KOOpAMHATHI HA TUIOCKOCTH. DOpMHUpOBaHKE MPENCTABICHUN O
METalpPeIMETHOM TOHATUH «KOOpAWHATBH. CrocoObl 3amanus  (QyHKIUH:
aHaMTHYeCKUi, rpaduueckuit, Tabmuunblii. ['padux ¢yakuun. [Ipumeps
GyHKIMNA, TMONMyd4aeMblX B TMPOIECCE MCCIEIOBaHUS PA3NIUYHBIX pPeaTbHBIX
MPOIIECCOB M pelieHus 3a7ad. 3HaueHue QyHKIUUA B Touke. CBOWCTBA (hYHKIIHIA:
o0jacTb  OMpeJeJeHUs,  MHOXECTBO  3HAYEHUW,  HyIU,  MIPOMEKYTKH
3HAKOMOCTOSIHCTBA,  YemHOCMb/HeuemHoCcmb,  TPOMEXKYTKA  BO3pAcTaHHs U
yObIBaHMsI, HANOOJIbIIICe U HauMEHbIIIee 3HaueHus. VccmenqoBanue QyHKIIMU 110 ee
rpaduky.

Juneinas oynkuyus



CaolicTBa U rpapuk JuHEHHON (QyHKUIMHU. YTIOBOM KO3 (PQOUIHUEHT MPSIMOM.
Pacnionoxenue rpadpuka JIUHEHMHOW (QYHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO
ko3 duienTa u cBoOOAHOrO wieHa. Haxoowcoenue xkosghguyuenmos nuneunoi
@YHKYUU NO 3A0AHHLIM YCIOBUAM: NPOXOACOEHUE NPAMOU uepe3 08e MOUKU C
3A0AHHBIMU  KOOPOUHAMAMY, NPOXONCOEHUEe NPIAMOU Uepe3 OAHHYIO MOUYKY U
napanienbHou OAHHOU NPAMOLL.

Keaopamuunas ghynkyusn

CaoiictBa U rpaduk KBaapaTudHOW (yHKIUU (mapabona). I[locmpoeHue
epaguxa keaopamuuHou hyHKyuu no mouKam

Oopamnas nponopuuoOHaIbLHOCHD

. k
CaoiicTBa QYHKINH y = k y== ['unep6Oona.
X

«IlocnenoBarenbHocTH U mporpeccum» Otpabdotka 3amay Ne 14 KM OI'D.
Ilocnedoeamenvnocmu u npozpeccuu
Yucnosas IIOCIIEJOBATEIBHOCTD. [Ipumepsl YHUCJIOBBIX
nocie0BaTebHOCTEH. becKOHEeUHble TOCIeA0BATEeIbHOCTH. ApHupMeTnyeckas
nporpeccust 1 ee cBoiicTBa. ['eomerpuueckas nporpeccusi. opmyna oouezo uneHa

U cymmbl N NEPBbIX YNEeHO8 apu@dmemuieckol U 2e0MempuiecKkol npocpeccuti

«IIpakTHyeckune pacyersl mo popmyaam» Otpadotka 3agay Ne 12 KM OI'D

Brelpaxxenne ¢ mnepeMeHHOM. 3HaueHue BblpakeHus. lloacTaHoBka
BBIPAKEHUI BMECTO NIEPEMEHHBIX.

Ilenvie evipasicenusn

Crenenb Cc HaTypaJbHBIM TIOKa3aTeleM H ee cBoiictBa. [IpeoOGpa3oBanus
BBIPAXEHUH, COJIEPIKAILUX CTEIIEHU C HATypalbHbIM I10KA3aTEIIEM.

OpHounieH, MHorowieH. JIeHCTBUS C OJHOWICHAMM M MHOTOWICHAMH
(coxeHue, BBIUUTaHuE, YMHOKEHUE). DOpMYIIbl COKPAILIEHHOTO YMHOKEHUS.
«Cucremsl HepaBeHcTB». OTpadoTka 3aaa4u Ne 13 KUM OI'D.

Cucmemoi Hepaeencme



CucrteMbl HEpaBEHCTB C OAHOU MTEpEMEHHOMN. Penenne cucteM HEpaBEHCTB C
OJTHOM TepEMEHHOM: JIMHEWHBIX, KgaopamHulx. V300pakeHne pEelIeHUs] CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM. 3aNIMCh PENIEHUs] CUCTEMBI HEPABEHCTB.
«eomerpuueckue purypsol. Yriab». Otpadotka 3agauy Ne 16 KM OI'D.

Beauuunwn

Benuuuna yrna. ['pagycnas mepa yria.

Tpeyzononux

CaoiicTBa paBHOOEIPEHHOTO TPEYrojibHUKA. BHEUTHUI yrosn TpeyroibHUKa.
CyMMa yrioB TpeyrojbHUKa
«I'eomerpuyeckue purypsnl. Jdaunb». Otpadorka 3amady Ne 15,17 KM OI'D

Duzypol 6 2eomempuu u 6 OKpYIHcaruiem mupe

'eomerpuueckass ¢urypa. BHyTpeHHss, BHemHssi o0mactu GUrypsl,
rpanuna. JIuHuM ¥ 00JacTH Ha TUIOCKOCTH. BbImykias W HeBbITyKJas (QUTYpPHI.
[Tnockas u Hemnockas ¢urypsl. [lonstue Benuuunsl. JlyimHa. MI3MepeHue IIMHBL.
Enununel usmepeHust 1uHbI

Boinenenue cBolcTB  00BbekTOB. DoOpMUpOBaHHWE TMPEACTaBICHUM O
METanpeIMEeTHOM TNOHATHH «urypa». Touka, OTpe3ok, mpsmMas, Jyd, JIOMaHas,
IUIOCKOCTh, YroJ, OHCCeKTpuca yrja ¢ €€ CBOWCTBA, BHIBl  YIJIOB,
MHOT'OYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cummerpusi reomeTpuyeckux ¢uryp. LleHTpanbHas cuMmerpus
Tr€OMETPUYECKUX PUTyp.

«Ilimomaas MHOroyroabHuka». Orpadotka 3agau Ne 18 KUM OI'D

Hszmepenusn u eviuucnenun

[Inomann. dopmyibl WIOMAAN TPEYrOJIBHUKA, IMApauIeIorpaMMa U €ro
YacTHBIX BHJIOB, Tpameuuu, (opmyna ['epoHa, gopmyna 1uiomanud BBITYKIOTO
YEThIPEXYT OJIbHUKA, POPMYJIIBI JJIMHBI OKPY>KHOCTH U IJIOLIAIU Kpyra
«Teoperuueckue acnektb». OTpadorka 3amay Ne 19 KM OI'D.

Teopernueckue acmeKkThbl, TEOPEMbI, AKCHOMBI, OIpeaeneHus, (HpopMysbl,
JIEMMBI.

Mecrto B yueOHOM mJIaHeE:



3aHsATUST TPOBOJSATCA BO BHEYpoyHOe Bpems, | pa3 B Helemo,
IPOJOHKUTENBHOCTh 3aHATUS 45 muHyT. [Iporpamma paccunrana Ha 34 yaca B

roJI.

®opMbl OPraHu3alMy 3aHATHI M BUbI Y4eOHOM 1eATeIbHOCTH
®opMbl OpraHu3aly AeATeIbHOCTH: MpaKkTU4ecKas padora, mpodIeMHO -
nouckoBas 0eceqia, MPOEKT, IpyNnoBasi U napHas paboTa, Ipe3eHTalus, poJieBas
UTpa, TOUCK MH(HOPMAIIHH.
Bunbl yueOHON A€SATENBHOCTU: y4acTHE B yUeOHOM JUAJIOre, BBINOJIHEHUE
3aaHUM  TNIPAKTUKYMa, HECKOJIBKUX

orOOp Marepuaia U3 HMCTOYHUKOB,

COTPpYAHHUYICCTBO B IIapax H I'PYIIIAX, IIOHUCK U IIOCTPOCHUC AJITOpUTMaA PCIICHUA

3aJ1a4u.
TemaTuveckoe IJIAHUPOBAHUE
Ne Kou- Tema 3ansTHA OcHOBHBIE BHABI 1eITEJILHOCTH
n/n BO (Ne 3amanus B yyalmxcs
4acoB KHNMe)
1-2 2 Breruncnenus u Boinonsstor apudmMernyeckue AecTBUsS
peoopa3oBaHUs C palMOHAIbHBIMU YHUCIIAMH, BEIYUCIISIOT
(6 3ananue KI1M) 3HAYCHUS YHUCJIOBBIX BBIPOKCHUH,
NepPexXoasiT OT OMHOM (OopMBI 3amucu
YyHcia K Apyrou
3-4 2 JlericTBUTENbHBIC MN3o0paxkaroT 4mcia  TOYKaMM  Ha
yucia KOODAWHATHOM NOPSIMOW, CpPaBHHUBAIOT
(7 3amanune KMIM) JICUCTBUTEIIBHBIC YHCJIA, BBITOJIHSIIOT
BBIYMCIICHUS u npeoOpazoBaHus,
BBITIOJIHSIIOT ~ TPUKUIKY — pe3ysbTaTa
BBIYMCJICHUM.
5-6 2 [IpeobpazoBanus Brinonusor BBIYUCIICHUS u
anre0pandecKnx npeoOpa3oBaHus apu(pMEeTUIECKUX




BBIPAKEHUMN

(8 3aganue KIM)

BBIDAKCHUM,  IPUMEHSIOT  CBOMCTBA
apuMETHUUYECKUX KBaJpaTHBIX KOpPHEH

JUTsI TIpeoOpa30BaHUs BhIPAKEHUN

7-8 VYpaBHeHUS 1 Pemator nuHENHHBIE W KBaJpaTHbIE
HEPABEHCTBA YPaBHEHUS C OTHOW NIEPEMEHHOMN
(9 3ananue KMM)
9-10 BepositHocTh coObITUl | HaxomsiT ~ BEpOSTHOCTH  CIydalHBIX
(10 3amanune KMM) COOBITHI B IPOCTEHIIINX pacyeTax
11-12 Oyukiuu v rpadpukd | CTpOAT M YUTAOT TPaQUKH pa3InuHbIN
(11 3aganue KMM) GyHKIMM, yuTaloT TpapuKud (QYHKUHUH,
ONMKCHIBAIOT C MOMOIIBIO  (PYHKIUI
pa3nuyHbIC 3aBHCUMOCTH MEXITY
BEJIMYMHAMU, UHTEPIIPETUPYIOT rpaduKu
3aBUCUMOCTEN
13-14 [IpakTrueckue OcyIecTBISIIOT pacyeTsl o (hopmysiam,
pacueTsl 1o BBIPAXKAIOT 3aBUCUMOCTH MEXITY
dbopmynam BEJIMUMHAMH,  BBIUHUCISIOT  3HAYCHUS
(12 3apanune K1MM) YUCJIOBBIX BBIPAXKEHUN
15-16 Cucrembl HEpaBeHCTB | Pemaror  HepaBeHCTBA ¢ OJIHOM
(13 3aganue KMM) NEPEMEHHON U UX CHCTEMBbI
17-20 [TpakTrko- BrimomnusoT BBIYUCIICHUS u
OpPUEHTHPOBAHHbBIE npeoOpa3oBaHus, OCYILIECTBIISIIOT
3a/laHus IPAKTUYECKHUE  PACUEThl, CTPOAT U
(1-5 3amanne KMIM) UCCIICAYIOT MaTeMaTHYeCKUe MOJICIIH,
UCMOJb3YIOT NMPUOOPETEHHBIE 3HAHUS U
YMEHUS B MTPAKTHUECKOHN JEITEIHbHOCTH
21-22 ['eomeTpuueckue Pacnioznaror reomerpuueckue (QUrypbl

¢burypsl. J{nuHbL
[Tnomanu puryp

Ha ITJIOCKOCTH, peiaroT

INIAHUMCTPUYICCKUC 3aga4un Ha




(15 3amanne KMM)

HaXO0XXIACHUC TCOMCTPHUYCCKHUX BCIMYHNH

(nmuH, YrioB), Tuiomanen guryp

23-24 ['eomeTpuueckue Brimonnsier JEeUCTBUS c
burypsl. Yrisl (16 F€OMETPUYECKUMH (PUTYpaMH, PEIIaroT
3amanue KMM) TUIAHUMETPUUECKUE 3aJ1aun Ha

HAXO0XJICHUE TEOMETPUYECKUX BEITUYNH
(yrioB)

25-26 ['eomeTpuueckue Pacno3naror reomerpuueckue GUrypbl
¢burypsr. Jaunst (17 Ha IJIOCKOCTH, Pa3iIny4aroT UX B3aUMHOE
3amanue KMM) MOJIOXKEHUE, H300paKaroT

reoMeTpudeckue QuUrypsl, pelaT
TUTAHUMETPUYECKHEC 3aaun Ha
HAXO0XJICHUE TEeOMETPUUYECKUX BEITUYUH
(17MH, yroB)

27-28 [Tnomans Pacnosnaror reomeTrpuyeckue (UTYpHI
MHOTOYTOJIbHUKA Ha IJIOCKOCTH, pelIarT
(18 3aganue KIMM) MJITAHUMETPUYECKUE 3a7a4u Ha

HAXO0XJICHUE TEOMETPUYECKUX BEITUYNH
(rontazeit), OCYIIECTBISIOT PACYEThI 110
dbopmynam

29-30 [TocnenoBarenbHocTH | Pacmo3HaroT apudmeTHyecKue u
U TIPOTPeCcCuu TrE€OMETPUYECKUE MPOrPECCHH, pELIatoT
(14 3ananue KI1M) 3alauyd  C TPUMEHEHHEM  (PopMYyIIbI

o0lIero 4ieHa M CYMMBI HECKOJIbKHX
YJIEHOB NPOrPECCUU

31-32 Teopernueckue [IpoBoasT nOKa3zaTeIbHBIC PACCYKICHUS,
ACTICKTBI OIICHUBAIOT JIOTHYECKYIO TPABUIBLHOCTh
(19 3apanue KVMM) paccykJAeHuM, pacro3HAOT OIIMOOYHbBIC

3aKJIFOYCHU A




33-34 2 Pa6ora ¢ KM (gacth
1)

Hroro 34 yaca

HNHTEepHEeT-pecypcehl I MoAroroBku Kk OI'):

OdunmaneHpiii  UHOOPMALIMOHHBIA — TOpPTal  TOCYJApPCTBEHHOMN
aTTecTaluu

(9 xmacc) http://gia.edu.ru/

®denepanbHas ciyx0a no Hag30py B chepe oOpa3oBaHUs U HAYKU
http://www.obrnadzor.gov.ru

denepalibHbIA HHCTUTYT MEIArOTHYECKUX U3MEPEHUN
http://www.fipi.ru

[Topran nadopmanronnoit noanepxxkku EI'D

http://ege.edu.ru

@denepanbHbI HEHTP TECTUPOBAHUS

http://www.rustest.ru

UTOTOBOM

Hemonctpanmonnsie Bapuantel OI'D wa moprane "Poccuiickoe obpazoBanue"

http://edu.ru

Ne | Hazeanue Cooeporcanue Aopec (URL)
cauma unu

nl | cmamovu

Enunast Iupokuit  BeIOOp | http://school-collection.edu.ru/.

KOJUICKIIHS | DJIEKTPOHHBIX
U (POBBIX | TOCOOUHA.
oOpazoBare

JIbHBIX



http://edu.ru/
http://school-collection.edu.ru/

pPECYpCOB.

Numbernut: | Marepuanst s | http://www.numbernut.com/
BCE 0 | U3y4YECHUSA u
MaTeMaTuK | MpernoaaBaHus
S MAaT€MaTHKH B
LIKOJIE.
TemaTuueckuii
cOOpPHUK:  YHCIHa,
IpoOH, CIIOXKEHUE,
BBIYUTAHUE H TIP.
Teopernueckuit
Marepuan, 3ajJayu,
UTPBI, TECTHI
Math.ru: Kommexkmus  xawur, | http://www.math.ru
YAVBUTEIb | BUACO-JIEKIIUM,
HbI  Mup | mogdoopka
MaTeMaTUK | 3aHUMATEJIbHBIX
u MaTEMATHYECKUX
(daxToB.
Nudopmanmss o0
OJINMITNAMAX,
HAay4YHBIX  IIKOJIAX
o MaTeMaTHKe.
Menunareka
EgWorld: | Uadopmarus o | http://eqworld.ipmnet.ru/indexr.htm
MUp pELICHUsX
MaTeMaThy | pa3IMYHbIX KJIACCOB
E€CKHX anreOpanvecKuX,
YPaBHEHUUN | MHTETPAJIbHBIX,



http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Enumbernut%2Ecom%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm

(G YHKIIMOHATbHBIX

u TPYTHX
MaTeMaTUYECKUX
YPaBHEHHU.
TaOauiel TOYHBIX
pEeLIEHU .
Onucanne MeToJ0B
peIICHHUS
YpPaBHECHUU.

DNeKTpOHHAas

ouodmoreka

MocCKOBCKH

=ic

CHT
HEIPEPBIBH
oro
MarcMaTnuyd
€CKOI'0

o0Opa3zoBaHu

a1

Nudopmarus 0
MaTeMaTHYeCKUX
IIKOJIaX M KJIAccax.
JIOKyMEHTBI u
CTaThbu 0
MaTEeMaTUYECKOM
o0pazoBaHUM.
Wudopmarust 00
ONTUMITHA/IAX,

JUCTAaHIIMOHHAasA

KOHCYJIbTalIUsA

http://www.mccme.ru/

Cpennsg

MaTeéMaTn4
€CKaid

HHTCPHCT-

IKOJIa:
CTpaHa
MaTEMATHK

u

V4yeOHbIE T10COOUSI

1o paznenam
MaTEeMaTHKH:
TEOpHUs, MPUMEPHI,

peleHus. 3a1auu u
BapUAHTHI
KOHTPOJIbHBIX

pabot

http://www.bymath.net/



http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Ebymath%2Enet%2F

Maremaruu | Maremaruka u | http://mathc.chat.ru/

€CKMU MaTEMaTHKH,
KaJCUI0CK | MaTeMaTuKa B

on: cayyad, | ku3Hu. Ciydan wu
boKyCHI, ouorpadun,
NapaJIoKChl | Kypbe3bl U

OTKPBITUSA

Maremaruk | O0nacTHbIE u | http://contest.ur.ru/

a U | BCEPOCCUMCKHUE
uHdOpMAaTH | OIUMIIHUA/bI,
Ka: YEMITMOHATHI,
yYpaJIbCKHE | KOMaHIHbIC

COpPE€BHOBA COPCBHOBAHUS

HHUS IIKOJIbHUKOB u

IIKOJILHUKO | CTYICHTOB 1o

B MaTeMaTuKe,
uHdopmaruke,
IPOrpaMMHPOBaHU

10.  Huadopmanus

A1 YHaCTHUKOB

JKPAHHO-3BYKOBbBIE IOCOOHSI.

BuneogunbMbl Mo UCTOpUM pa3BUTHS MaTeMAaTUKH, MaTeMaTHUYECKHX HACH U
METO/IOB.

TemaTnueckue npe3eHTanuu

Kommakr-nucku BuptyansHas mkona Kupuina u Medoaus. Ypoku anredpsl, 7 —

9 kJacc.

TexHnueckue cpeacTsa 00y4eHust


http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fcontest%2Eur%2Eru%2F

® KJIaCcCHAs JOCKa C HA0OPOM MArHUTOB IS KPEIJIEHUS TaOJINLL;
® UHTEpPaKTUBHAS JIOCKA;
® [IEPCOHAJIbHBI KOMIIBIOTED;
® MYJIbTUMEIUNHBIN IPOEKTOP;
® HSKpaH (Ha IITaTUBE WU HABECHOM);
® JIEMOHCTPAllMOHHBbIE HW3MEPUTEIbHBIE WHCTPYMEHTHI M MPUCHOCOOJICHUS
(pa3MeUEHHBIE W HEPAa3MEUEHHbBIE JIMHEHKH, LHMPKYIH, TPAaHCIOPTHUPBI,
Ha0OpBI YTOJILHUKOB);
® JICMOHCTPAllMOHHBIE MOCOOMS Uil H3Y4YEHUS TIE€OMETPUUYECKUX BEJIMYUH
(IuHBL, IepUMeETpa, MJIOIAAN) U JIP.;
® JIEMOHCTPAallMOHHBIE TOCOOMS MJIi M3YyYEHUS TE€OMETPUYECKUX (QUryp:
MOJIEHN TEOMETPUUECKUX PUTYD U TeJl, Pa3BEPTKU F€OMETPUUECKUX TEIT;
® JICMOHCTPAllMOHHBIE TAOJIULIBI.
Y4yeOHO-IpaKTHYECKAsA M Y4eOHO-/1a00paTOpHOE 000pyA0BaHUE
1. Jlocka MarHUTHO-MapKEPHAasl WJIM MEJIOBasi C KOOPAUHATHOW CETKOM.
2. KoMIJIEKT 4epTEXHBIX MHCTPYMEHTOB (KJIACCHBIX M Pa3/laTOYHbBIX): JIMHEWKA,
Tpancnoptup, yroibauk (30°, 60°), yromsHuk (45°, 45°), HUPKYIIb.
3. HaGopwr mns MopenupoBanus (1BeTHass Oymara, KapTOH, Kajibka, KIIEH,

HOX>XHMUIIBI, HJ'IaCTI/IJ'II/IH) .
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