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IMosicHuTEILHAA 3aIIUCKA

PabGouass mporpamMma Kypca «YdeOHas MpakTHKa IO MaTeMaTHUKe» sl oOydaromuxcs 9 kimacca
COCTaBJICHA B COOTBETCTBHH C HOPMATHUBHO-TIPABOBBIMU JOKYMEHTAMHU:

1. ®epepanbubiii 3akoH oT 29 nekabps 2012 roma Ne 273-d3 «O06 obpaszoBanum B Poccuiickoit
Denepanuny;
2. @enepalbHBId TOCYJIApCTBEHHBIH 00pa30BaTEIbHBIM CTaHAApTa OCHOBHOI'O OOIIEro 00pa3oBaHUA,
YTBEp>KJICHHBIH Mpuka3oM MuHHCcTepcTBa 00pa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne
1897, ¢ uameHeHusiMu 1 AonoaHeHussMA OT 29 aexadpst 2014 r. N1644, ot 31 nekabps 2015 r. N1577,
3. ®dexaepanbHbBIi MepeUeHb YUCOHHUKOB, PEKOMEHYEMbIX K MCIIOIb30BAHUIO MPU PEATH3AINH UMEIOITIX
TrOCYJIapCTBEHHYIO aKKPEIUTAIlMI0 00pa30BaTeNIbHBIX MTPOrpaMM HadaabHOTO OOIIEro, OCHOBHOTO 00IIero,
cpenHero o6imero obpa3oBaHUs, YTBEPKIACHHOTO MpUKa3oM MuHHCTEpCTBa mpocBelieHus Poccuiickoi
®enepanun ot 28.12.2023 Ne 345;

Iean Kypca:
CUCTEMAaTU3alMsl 3HAaHUH U CIIOCOOO0B J1€ATEIbHOCTU YYalllUXCsl 110 MAaTEMAaTHUKE 3a KypC OCHOBHOM ILIKOJIBI,
[OJIrOTOBKA 00yyaromuxcs 9 kjiacca K OCHOBHOMY IOCy/1apCTBEHHOMY 3K3aMEHY 110 MaTeMAaTHKe.
3apaum Kypca:
e  3aKpenuTh OCHOBHBIE TEOPETUYECKHUE ITOHATHUS U ONPEACIICHUS 10 OCHOBHBIM M3y4aeMbIM
paszaenam;
e OrpaboTaTh OCHOBHBIE THUIIBI 33hay u3ydaeMblx TunoB KHUM OI'D «Anrebpa» u
«"eomeTpus» U UX aJTOPUTM PELLECHMUS;
e @®opmupoBaTh y O0YyYarolIUXCs LEIOCTHOTO IPEICTABICHHUS O TeMe, €€ 3HAYeHHs B
pazzene MaTeMaTHKH, MEXIIPEIMETHBIE CBSA3H C JPYTUMU TEMaMU;
e (Cnoco6CcTBOBAaTh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO y4alllUXcs, (POPMHpPOBAHMIO KauecTB
MBILUIEHUS, XapaKTEPHBIX JJIsl MATEMaTUYECKON JEATENIbHOCTH U HEOOXOJUMBIX YUEHUKY JUIS
ycnenrHol caaun OI'D, 1t 001ei connanbHOM opueHTanuy;
e  AKIEHTHpOBATh BHUMAHHUE yUYaIIUXCs HA €AMHBIX TPeOOBAHUAX K IpaBUiIaM 0(OpMIICHUS
pa3JIMYHBIX BUJOB 33JaHUM, BKJIIOYAEMBIX B MTOrOBYK) aTTECTalMIO  3a Kypce
OCHOBHOM IIKOJIBI.
e CnocoOcTBOBaTh CO3J@HMIO YCJIOBUH OCMBICICHHOCTH YYEHHUsS, BKJIIOUYEHUS B HErO
oOyyaromierocs Ha YpoBHE HE TOJBKO HMHTEIUICKTYyJIbHOW, HO JUYHOCTHOM W COITMATBHOU
AKTUBHOCTH C IPUMEHEHHUEM TeX WM MHBIX METOJ0B O0yUeHHUs.

[Iporpamma kypca «IloarotoBka xk OI'D mo maremartuke» mpeaHa3HAYeHA JJISI TOBBIIICHUS
3G (HEKTUBHOCTH TOATOTOBKM OOydarommxcss 9 Kijacca K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY I10
MaTeMaTHKe 32 Kypc OCHOBHOW IIKOJIBI M MPEeAyCMaTpUBAET WX MOJATOTOBKY K JajibHEHIIeMy OOy4eHHUIO B
CpeIHell IIKOoJie»; HaIpaBlIeH Ha BOCIOJTHEHHE HENOCTAIOIIMX 3HAHHM, OTPaOOTKYy MPHUEMOB pEIICHUS
3aJlaHuM pa3IMYHbIX TUIIOB U YPOBHEN CI0XHOCTH BHE 3aBUCHMOCTH OT (POPMYIHPOBKH, a TAKXKE OTPabOTKY
TUTNOBBIX 3aaHuii OI'D Mo MareMaTHuke Ha TECTOBOM MaTepHalie; MO3BOJIUT CUCTEMATH3UPOBATh U YIIIyOUTh
3HAHUA y4YalIUXcs MO pa3IU4HbIM pasjielaM Kypca MaTeMaTUKH OCHOBHOM IIKOJbI (apudmeruke, anreodpe,
CTaTUCTUKE, TEOPUH BEPOSTHOCTEN U TE€OMETPUN ).

[Iporpamma kypca coctaBieHa Ha ocHOBe O053aTeTbHOr0 MUHUMYMa COJIepKaHusl 00pa30BaTeIbHBIX
MporpaMM IO MaTeMaTHKe U TPeOOBaHWN K YPOBHIO MOJATOTOBKHM BBITYCKHUKOB OCHOBHOHM IIKOIBI, C
yuerom Crnenudukannu KUM ans nposenenus OI'D no maremaTke u
Komudukaropa nposepsieMbix TpeboBanuii k pesynabratam ocBoeHus: OOIT OOO u »eMeHTOB coep KaHus
115t ipoBenieHnss OI'D mo MmaremaTtuke, noaArotoBiaeHHbIXx OUITH.

B cootBercTBum ¢ yueOubiM 2023-2024 y4ueOHBII ros1 Ha U3yUeHHE Kypca OTBeleHO 34 yaca U3 4acTH
ydyeOHoro miana (1 gyac B HEACI0).

IInanupyemMble pe3yabTaThl 0CBOEHHUSI IPOrPaMMBbI Kypca
Jluunocmuuie pe3ynomamsoi:



e OTBETCTBEHHOE OTHOLIEHHE K YYEHHI0, TOTOBHOCTh M CIIOCOOHOCTH K CamMOpa3BUTHIO U
caM000pa3oBaHUIO Ha OCHOBE MOTHBAIMM K OOYYEHHMIO M IO3HAHMIO, OCO3HAHHOMY BBIOOpPY H
MTOCTPOCHHUIO AaNIbHEHIIIeH HHIMBUYalIbHOM TPAaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUPE
npodpeccuid M MPO(ECCHOHAIBHBIX MPEANOYTEHUH, C YYETOM YCTOWYMBBIX MO3HABATEIbHBIX
HMHTEPECOB, a TAK)KE HAa OCHOBE (POPMUPOBAHUS YBAKUTEIHHOIO OTHOIICHUS K TPYY.
e  dopMupoBaHHE ILEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH.
e OcBoeHHUE COLMATBHBIX HOPM, IPABUJI TIOBEACHHUS, POJICH U (JOPM COLMAIBHON KU3HU.
e Pa3BuTue MOpPAIbHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (QOPMHUPOBAHUS HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO IOBEICHMUS,
OCO3HAHHOT'O Y OTBETCTBEHHOI'O OTHOLIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.
e  DopMHpPOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUHU U COTPYTHHYECTBE.
e  dopMupoBaHHE CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCHPHUSTHIO MAaTeMaTHYECKHMX OOBEKTOB,
3a/1a4, peLeHUl, PacCyKACHUN
Memanpeomemuvie pe3ynvmamol 00y4eHUs
Pecynamuenvie YY/[
e ompeneisaTh COOCTBEHHBbIE MPOOIEMbI M MPUYMHBI MX BO3HUKHOBEHUS TpuU paboTe ¢
MaTeMaTUYECKUMU O00BEKTaMU;
e  (opmynupoBaTh COOCTBEHHBIC BEPCUH WIIH TPUMEHSTH YK€ N3BECTHBIE (DOPMBI 1 METOIbI
pellIeHus: MaTeMaTHYeCKO POoOIeMbl, POPMYITUPOBATH MPEATIOIOKEHHSI U CTPOUTH TUTIOTE3bI
OTHOCHUTEJIEHO pacCMaTpUBAaEeMOro OOBEKTa M MPEIBOCXHINATH PE3yJIbTaThl CBOCH y4eOHO-
MO3HABATENILHON 1eATEIbHOCTH;
e ompeneisaTh IMyTH JOCTIKEHUS IIefied M B3BEIIMBATh BO3MOXXHOCTH pa3pelIeHUs
OINpE/ENIEHHBIX Y4YeOHO-TI03HABATEIbHBIX 3a/Jad B COOTBETCTBUU C OMNPEACICHHBIMU
KPUTEPUSIMHU U 33]]a4aMU;
e BBICTpaMBaThb COOCTBEHHOE OOpa30BaTENbHOE MOAMPOCTPAHCTBO [UIsl pa3perieHUs
OIpEECNIEHHOr0 Kpyra 3a/ay, ONpEeIeNiaTh M HaXOOUTh YCIOBUS Ul peau3allud Haed H
M1aHOB (camooOyueHue);
®  CaMOCTOSTENIBHO BBIOMpATh CpeaM MPEUIOKEHHBIX pecypcoB Hauboisee 3¢pdexkTuBHbIE U
3Ha4YMMBbIe ITpH paboTe C ONpeAeTIeHHON MaTeMaTHYeCKOi MO/IENIbIO;
®  YMETb COCTABJIATH IUIaH Pa3peLICHUs ONIPEAEIEHHOrO Kpyra 3a/1a4, UCIIOJIb3Ysl Pa3IMuHbIe
CXEMBbI, pecypchl IMOCTPOEHMsI AMarpamMM, MEHTAJIbHBIX KapT, MO3BOJISIOIIMX IPOU3BECTH
JIOTHKO - CTPYKTYPHBIN aHAIN3 33a]auu;
e yMeTh IUIAHMPOBATh CBOH 00pa30BaTENbHBI MapIIPYT, KOPPEKTHPOBATH U BHOCHUTH
onpesiefieHHble HM3MEHEHMs, KAaueCTBEHHO BIMSIONIME Ha KOHEYHBIH NPOAYKT Yy4yeOHO-
MIO3HABATEJILHOMN IEATEIbHOCTH;
®  yMEHHE KaueCTBEHHO COOTHOCHUTH CBOM JECWCTBUS C MPEIBKYIIAEMbIM UTOTOM Yy4eOHO-
MO3HABATEJIbHOM J1€ATEIbHOCTHU MOCPEICTBOM KOHTPOJIS U IUTAHUPOBAHUS y4eOHOro Ipoliecca
B COOTBETCTBUU C U3MEHSIOIIMMUCS CUTyallUIMU U IPUMEHSIEMbIMH CPEeICTBAaMH U (popMaMu
OpraHu3aIyi COTPYAHUUYECTBA, a TAK)KE MHIWBHIyalIbHOM pabOThI Ha YPOKE;
e yMeHHue OTOMpaTh COOTBETCTBYIOILIUE CPEJCTBA peaan3alliy PEIIeHUs MaTeMaTHUYeCKUX
3a1a4, MOAOMpaTh MHCTPYMEHTHI JUISI OLIEHUBAHMUS CBOEM TpaekTOpuM B paboTe cC
MaTeMaTUYECKUMHU MOHATUSIMU U MOJIETISIMU;
Ilo3nasamenvuvie YY/I
®  yMEHHE ONpPEeATh OCHOBOIIOJIArarollee MOHATHE U IPOU3BOAUTH JIOTUKO-CTPYKTYPHBIH
aHaJIN3, ONIPEAEIATH OCHOBHBIE IPU3HAKH U CBOMCTBA C IIOMOILBIO COOTBETCTBYIOIINX CPE/ICTB
U UHCTPYMEHTOB;
® yMEHUE MPOBOJUTH KIACCU(PUKALNIO OOBEKTOB HA OCHOBE KPHUTEPHUEB, BBLIEIATH
OCHOBHOE Ha ()OHE BTOPOCTENEHHBIX TaHHBIX;
® yMEHHE TMPOBOJUTH JIOTHYECKOE pacCyXJIeHHEe B HalpaBlIeHHH OT  OOIIUX
3aKOHOMEPHOCTEN M3yyaeMoM 3a7a4M 10 YaCTHBIX PACCMOTPEHHUI;
®  yMEHHUE CTPOUTH JIOTHYECKUE PACCYKICHHUS HA OCHOBE CUCTEMHBIX CPABHEHHI OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTeMaTUYEeCKOTo pas3jesia WM MOJENH, MOHATHS WM KIAcCOB,
BBIJIETISAS ONIPEIETICHHBIE CYILIECTBEHHBIEC IPU3HAKU WIIN KPUTEPUN;



®  YMEHUE BBIABIATh, CTPOUTH 3aKOHOMEPHOCTD, CBSI3HOCTb, JIOTHYHOCTH COOTBETCTBYIOIIUX
[IETMOYEK pacCy’KJIeHUN Ipu paboTe ¢ MaTeMaTUYECKHMH 3aJjayaMH, YMETh TIOJPOOHO U CKaToO
IPEICTaBIATh JETANN3ALNAI0 OCHOBHBIX KOMIIOHEHTOB IIPH JOKA3aTEJIbCTBE IOHATUH H
COOTHOILLIEHUI Ha MaTEMaTUYECKOM SI3bIKE;
® yYMEHUE OpPraHU30BbIBaTb IIOMCK W BBISIBJIATH IPUYMHBI BO3HUKAIOLIUX IIPOLECCOB,
SBJICHUH, HauboJee BeposATHbIE (PAKTOPBI, IO KOTOPBIM MAaTEMATUYECKUE MOAETH U OOBEKThI
BEAyT ce0s MO OIpENeTICHHbBIM JIOTUYECKUM 3aKOHAM, YMETh IPUBOJIUTH MPUYMHHO-
CJIEICTBEHHBIN aHAJIN3 MIOHATUH, CYKIEHUN U MATEMaTUYECKUX 3aKOHOB;
® yMEHHE CTPOMTh MATEMAaTUYECKyl0 MOJENb IMpPU 33aJaHHOM YCJIOBUH, O00JIaAarolei
OTIpeNIeICHHBIMU XapaKTEePUCTHKAMH OOBEKTa MPHU HAJHYUHM OIPENEICHHBIX KOMIIOHEHTOB
(bopMHpYIOLIErocst MPeanoaaraeMoro MOHsATHs WIN SBJICHHUS;
e yYMEHHUE  IIEPEBOJUTH  TEKCTOBYK)  CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIOLIYIO
MaTeMaTHYeCKOM 3ajjayd  Ha S3BIK  TpadHuecKoro OTOOpaKEHHS - COCTaBJICHUS
MaTEMaTHYECKON MOJEIIN, COXPAHSAIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;
e yMEHHUE 3a/aBaTh IUIAH PELICHUS MaTEMAaTHYECKON 3aJauM, peaJn30BbIBATh AJITOPUTM
JecTBUH KaK MOIIAroBOM MHCTPYKIHMHU Ul pa3pellieHus yueOHO-TI03HaBaTeIbHON 3aj1au;
®  yYMEHHUE CTPOUTH JOKA3aTEeIbCTBO METOIOM OT IIPOTUBHOIO;
e yMeHue paboTaTrh ¢ MpoOJIIEMHON CUTYalMel, OCYLIECTBIATh 00pa30BaTeNbHBIN MpOLECce
IIOCPEICTBOM ITIOMCKAa METOJIOB U CIIOCOOOB pa3pelIeHus 3a1a4t, ONPEIENIATh TPAHULBI CBOETO
00pa30BaTeNILHOIO IPOCTPAHCTBA;
e  yMETb OPMEHTHUPOBATHCA B TEKCTE, BBIABIIATH IVIABHOE YCIOBUE 33a4M M yCTaHABIUBATh
COOTHOILEHUE PaCCMATPUBAEMbIX O0BEKTOB;
® yMEHUE IIepPEeBOJUTh, HHTEPIPETHUPOBATh TEKCT B UHbIE (QOPMBI MPEACTABICHUS
UH(OPMALIUU: CXEMBI, TUarpaMMbl, rpauecKoe MpeICTaBICHUE JaHHBIX;
Kommynukamuenvie YY/1
e yMeHue paboTaTh B KOMaHJe, ()OPMHPOBAHHE HABBIKOB COTPYJHHYECTBA M Y4EOHOIO
B3aMMOJICHCTBYS B YCIOBUAX KOMAaH/IHOM UTPbl WJIM MHOU (hOPMBI B3aUMOICHCTBUS;
e yMEHHUE paclpeleNiaTh PO M 3aJaud B paMKax 3aHATHUs, QOPMUPYS TaKKe HABBIKU
OpPraHM3aTOPCKOTO XapaKTepa;
e yMEHHE OLEHHMBATh NPAaBUIBHOCTb COOCTBEHHBIX JEHCTBMH, a TakXke IeSITeIbHOCTU
JPYrUX YYaCTHUKOB KOMAaH/IbI;
e KOpPpPEKTHO, B paMKax 3aJad KOMMYHUKalWW, (opMyiaupoBaTh U OTCTauBaTh
B3IJISAbl, apTyMEHTUPOBATh JOBOJbI, BBIBOJBI, a TAaKX€ BbIIBUIaTh KOHTapTyMEHTHI,
HEOOXOIMMBbIE JJIs BBISABICHUS CUTYallMU yCIeXa B PELIeHUH TOW WIM WHOW MaTeMaTHYeCKOM
3a[a4u;
® yMEHHE TIOJIb30BaThCi MaTeMaTHUYECKUMU TEpPMHUHAMU JUIsl pelIeHHus ydeOHo-
MIO3HABATEJIBHBIX 3a]a4, a TAKXE CTPOUTh COOTBETCTBYIOLIME PEUEBBIE BBICKA3bIBAHUS Ha
MaTeMaTUYECKOM SI3bIKE JJIsl BBICTpAaUBaHUSI MAaTEMAaTUYECKON MOJENH;
®  yMeTh CTPOUTH MAaTEMAaTUYECKUE MOJIETH C IIOMOIIIbIO COOTBETCTBYIOIIETO IPOIPaMMHOTO
obecrieueHys, CepBUCOB CBOOOJHOTO OTJAICHHOTO 0CTYIIA;
e yMeTh IPaMOTHO U YETKO, corjacHo mpasuiam opopmienus KMM-a OI'D 3anocuth
MOJTy4YE€HHBIE PE3YJIbTAThI - OTBETHI.
IIpeomemnvie pezynomamol:
e (opMupoBaHHE HABBHIKOB MOHUCKAa MaTEMAaTHYECKOTO METOJa, ajlropuTMa M IOHCKa
penieHus 3a1a4u B CTpyKType 3ana4d OI'0;
e (opmMupoBaHUE HaBbIKA PELICHUS OINPEIEICHHBIX TUIIOB 3a/1a4 B CTPyKType 3a71ad OI'D;
e yMeHue paboTaTh ¢ TaOJMIIAMH, CO CXE€MaMH, C TEKCTOBBIMH JaHHBIMU; YMETh
npeoOpa3oBbIBaTh 3HAKM M CHMBOJIBI B JIOKAa3aTENbCTBAX M NPUMEHSIEMBIX METOAAX s
peeHust 00pa3oBaTeNIbHBIX 3a/1a4;
¢ yMEHHE TPUBOIUTH B CHUCTEMY, COINOCTaBIATh, 0000IIATh M aHATU3UPOBATH
MH(POPMALIMOHHbIE KOMIIOHEHTHl MaTEMAaTHUECKOT0 XapakTepa U yMETb IPUMEHATh 3aKOHBI U
IIpaBWJIa AJIs PELLIEHUS] KOHKPETHBIX 3a/1a4;
e yMCHHE BBLICTATH TJABHYIO M W30BITOYHYIO HH(OpMAIUIO, MPOU3BOIUTH CMBICIOBOE
C)KaTHe MaTeMaTH4eCKUX (PaKTOB, COBOKYMHOCTH METOAOB M CHOCOOOB PELICHMS; YMETh



MPEJICTaBIATh B CIOBECHOH (oOpMe, MCHONB3Ysl CXEMbl U pazfuyHble TaOIHIbI, TPaQUKU U
JMarpaMMbl, KapThl MOHSATUN U KJIACTEpPbl, OCHOBHBIC WJIEU U IUIAH PEIICHUS TON WM WHON
MaTeMaTUYECKOH 3a1auH.
Tpebosanus K ypoHIO NOO2OMOBKU yHAUUXCSL

Hartypaabnbie yuciaa. JIpoou. PaunonajbHbie yncia

Buinycknux nayuumces:
®  MOHUMAaTh OCOOEHHOCTH JACCITUYHON CUCTEMbI CUMCIICHUS;
®  ONEpUPOBATH MOHITUSMHU, CBA3AHHBIMHU C ICTMMOCTBIO HATYPAJIbHBIX YUCEIT;
e BbIpaXaThb YKCIa B JIKBUBAJEHTHBIX (popmax, BbIOMpas Haubosee MOIXOISIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUU;
®  CpPaBHUBATbH U yHOPSAIOUYMBATH PALIMOHATIBHBIC YUCIIA;
®  BBHIIOJIHATH BBIYMCIICHHS C PAMOHAIbHBIMM YHUCIIAMH, COYETAasl YCTHBIE U MUCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KaIbKYJIATOPA;
®  UCIOJIb30BaTh MOHATHS W YMEHHS, CBA3aHHBIE C MPOMOPIHUOHAIBHOCTBbIO BEJIMYHUH,
MPOLICHTAMH, B XOJI€ PELIEHUs MaTeMaTHYECKUX 3a/lad W 3a7ad U3 CMEXKHBIX IPEIMETOB,
BBITIOJIHSITH HECJIOKHBIC MPAKTHUYECKUE PACUETHI.

JlelicTBUTEIbHBIE YHCIA

Buinycknux nayuumecs:

®  1CINOJb30BaTh HAYAJIbHBIE IPEICTABICHUS O MHOXKECTBE I€UCTBUTEIbHBIX YUCET;
e  OIEpPUPOBATh MNOHATHEM KBaJPATHOTO KOPHS, IPUMEHATD €r0 B BBIYUCIICHUSAX.
Auredpanyeckune BbIpaKeHH s
Buinycknux naywumcs:
®  ONEpUpPOBATh HMOHATHAMM «TOXKIECTBO», «TOXKIAECTBEHHOE MpPeoOpa3oBaHUE», peIIaTh
3aJa4u, cojieprkaiire OyKBeHHbIE JaHHBIC; padoTaTh ¢ POpPMyIIaMu;
e  BLIIOJHATH IPEOOpa3oOBaHUS  BBIPAKEHUM, COAEPXKALIMX CTENEHU C  LEIbIMU
IIOKAa3aTeJsIMU U KBaJIpaTHbIE KOPHU;
e  BBHINOJHATH TOXKJIECTBEHHBIE MPE0OpPa30BaHMs PallMOHAJIBHBIX BBIPAKEHUIH Ha OCHOBE
IpaBWJI AEUCTBUI HaJ MHOTOWIEHAMU U alnreOpanyecKuMu ApoOsMH;
®  BBINOJIHATH PA3JI0KEHUE MHOTOUICHOB HA MHOKUTEIH.
YpaBHeHus
Buinycknux nayuumes.:
e  pemnaTb OCHOBHBIE BUBI PAllMOHAIBHBIX YPABHEHHUH C OJTHOM IEPEMEHHOM, CUCTEMBI BYX
YpaBHEHUH C ABYMs [IE€PEMEHHbBIMU;
e [IOHMMaTh YPAaBHEHHME KaK Ba)KHEHIIyI0O MaTeMaTU4YECKyH MOJENb JJisi ONHUCAaHUs U
U3yUYeHUs Pa3HOOOPA3HBIX pealbHbIX CUTYAlUH, peliaTh TEKCTOBBIE 3a/1aul aaredpandyecKum
METO/I0M;
®  [pPUMEHATH rpaduuecKkue NPeACTaBICHUs IS UCCIIeI0OBaHUS YPaBHEHUM, UCCIIe10BaHUS
Y PELICHUs CUCTEM YPAaBHEHUH C IByMS IIEPEMEHHBIMH.
HepasencrBa
Buinycknuk nayuumcs.:
® [IOHMMaTh U NIPUMEHATH TEPMHUHOJOTHUIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPABEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;
e  pelaTh JUHEWHbIE HEPABEHCTBA C OJTHOW IEPEMEHHOM U MX CUCTEMBI; pEIlIaTh KBaIpaTHbIE
HEPABEHCTBA C OMOPOM Ha rpaduueckue mpeICTaBIeHHS.
OcHoBHbIe noHATHSA. YnciaoBbie pyHKINH
Buinyckuux nayuumes:
e [IOHMMaTh M HCIOJb30BaTh (DYHKIMOHAIbHBIE TMOHATHS M  S3bIK  (TEPMHHBI,
CUMBOJINYECKHE 0003HAUEHU);
e  cTpouTh rpaduKu dJIEMEHTAPHBIX (PYHKUMMN; HCCIeA0BaTh CBOMCTBA YUCIOBBIX (YHKIIHIMA
Ha OCHOBE M3yUYCHMs MOBEJICHUS UX IPaUKOB;
® [OHMMaTh (YHKUIUIO KaK BaKHEHIIYI0 MaTeMaTH4YeCKyl0 MOJENb Uil OINHCAHHA
IPOLIECCOB U SIBJICHUM OKPY’KAIOLIEr0 MHpa, HNPUMEHATh (YHKIMOHATIBHBIA SA3BIK IS
OTIMCAHMS U UCCIIeIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NYECKHUMHU BETUYMHAMH.
OnucarejbHast CTATHCTHKA




Buinycknux nayuumes:
®  UCHOJB30BATH MPOCTEHIINE CIOCOOBI NMPEACTABICHUS W aHANIMW3a CTaTUCTUYECKHX
JTAHHBIX.

Cuayyaiinble COOBITHSI U BEPOSATHOCTH

BbInyCKHUK HAYy4YUTCS
®  HAXOAWUTh OTHOCHUTEIHHYIO YaCTOTY M BEPOSTHOCTH CIYyYaiHOTO COOBITHS.

Komounnaropuka
e  BrImyckHUK Hay4YHTCSs pemiaTh KOMOMHATOPHBIC 331a4 HAa HAXOXKACHUE YUClia 00bEKTOB
WM KOMOUHAITHH.

Harasanasi reomeTpusi

Buinycknux nayuumecs:
® pacro3HaBaTh Ha YepTeKaxX, PUCYHKAX, MOJICNIAX U B OKPYXKAIOIIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE FeOMETpUUECKHe (PUrypsi;
® pacrmo3HaBaTh pa3BEPTKM KyOa, NPSAMOYTOJILHOTO NapajUiefienunena, MpaBIbHON
MUPAMUJIBL, UIMHIPA U KOHYCAa;
®  CTpPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJIBHOTO MapalljieNenuiea;
e  OmpenessaTh MO JIMHEHHBIM pa3MepaM Pa3BEPTKU (QUTYpPHI JTUHEHHBIE pa3Mephbl CaMoii
¢burypsr u H2060pOT;
®  BBIUUCIATH 00BEM MPSIMOYTOIHHOTO MapAJIISIIEIUIIE/IA.

I'eomerpuuyeckue purypsi

Buinycknux nayuumes:
®  [IOJIb30BATHCS S3BIKOM T€OMETPHH UIS OTMCAHHS MPEIMETOB OKPYKAIOMIETO MUpPa M UX
B3aMMHOT'O PACTIONIOKECHHS;
®  pacro3HaBaTh M M300pakaTh Ha YEPTEXKaxX M PUCYHKAX IeOMETpHUecKue (UTYphl U MX
KOH(UTypaIuu;
®  HAXOJIWTh 3HAYCHHUS JJIMH JIMHEHHBIX 3JEMEHTOB (UTYp U UX OTHOILICHHS, TPaIyCHYIO
Mepy yriaoB ot 0° mo 180°, mpuMeHss ompeneneHus,, CBOWCTBAa U NMPU3HAKK GUTYp U UX
3JIEMEHTOB, OTHOILIEHUS (UTyp (paBEHCTBO, MOJ00HE, CHUMMETPUH, IIOBOPOT, MapajlieIbHbIN
MIePEeHocC);
®  ONEpPHPOBATH C HAYAIBHBIMH MOHATHAMH TPUTOHOMETPUHU U BBIMIOJHATH JIEMEHTapHBIC
orepanuu HaJ QYHKLUUSAMH YIJIOB;
e pewmarh 337aYd Ha JOKA3aTeNIbCTBO, OMMpasiCh Ha M3Y4YEHHbIE CBOMCTBa (QUIyp U
OTHOILEHUH MEXy HUIMU U TPUMEHSISI H3y4YE€HHBIE METO/IbI JJOKA3aTENIbCTB;
e pewmaTh HECIOXKHBIE 3a7aydl Ha IOCTPOCHHME, TPUMEHSSI OCHOBHBIE AalTOPUTMBI
MIOCTPOCHHS C TIOMOIIBIO IIUPKYJIS ¥ IMHEHKH;
e  pemarh NPOCTEHIINE TNITAHUMETPUYECKHE 3aa4H B TIPOCTPAHCTBE.

N3mepenne reoMeTpuyecKuX BeJHYMH

Buinycknux nayuumes:
®  JCNOJIb30BaTh CBOMCTBA M3MEPEHMS JUIMH, IUIOLIA/IEH M YIJIOB NMPHU PELICHUH 337a4 Ha
HAXOXXICHUE UIMHBI OTpe3Ka, JIUHBI OKPYKHOCTH, JJIMHBI JYTH OKPY)KHOCTH, TPaJyCHOM
MEpBHI YIIIa;
®  BBUMCIATH IUIOINAAM  TPEYTOJBHUKOB, MPSIMOYTOJbHUKOB, MapajielorpaMMOB,
Tpaneuuii, KpyroB U CEKTOPOB;
®  BBIUUCIIATH JUTHHY OKPY)KHOCTH, [UTHHY IYTH OKPYXHOCTH;
®  BBIUMCIIATH JUTHHBI JUHEHHBIX AJIEMEHTOB (PUTYp U MX YTIIBI, HCTIOJIB3YST (POPMYIIBI JITHHBI
OKPY>KHOCTH U JUIMHBI IYTH OKPY>KHOCTH, (POpMYJIBI TUIOIIAeH (huryp;
e  pemarh 3a/1a4M Ha JI0OKA3aTeIbCTBO C MCIIOJIb30BAaHUEM (OPMYJ JITHHBI OKPYKHOCTH U
JUTMHBI TyTU OKPYKHOCTH, popMyJ Tutomianeit puryp;
e pemarh NPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOXKICHHEM I€OMETPUYECKHX BEITMYNH
(ucTonb3yst Mpu HEOOXOAMMOCTH CITPABOYHUKU U TEXHUYECKUE CPEICTBA).

Koopaunarsi

Buinycknux nayuumes:
®  BBIUMCIATH JUIMHY OTpe3Ka IO KOOPAWHATaM €ro KOHIIOB; BBIUMCIISATH KOOPAMHATHI
CepeIUHBI OTPE3Ka;




®  HCMOJb30BaTh KOOPAUHATHBIN METO ISl U3YUYEHHS CBOMCTB MPSAMBIX U OKPYKHOCTEH.

Conep:kanue Kypca

«IIpakTuKo-OpHeHTHPOBaHHBIE 3aaHus» OTpadoTka 3amay Ne 1-5 KUM OI'D.

Tabnuunoe u rpaduueckoe MNpeACTaBICHUE [AAHHBIX, IUIAH W CXEMa, H3BICUYECHHE HY>KHOU
nHpopmanuu. V3MeHYMBOCTh THpU HM3MEpeHMsAx. Pemaronme mpaBwia. 3aKOHOMEPHOCTH B HM3MEHYHBBIX
BeJIMYMHAX. Bpluucinenus u mnpeoOpa3oBaHue BenuuuH. lccnenoBaHue MNPOCTEMIINX MaTeMaTHYECKUX
MOJIEIIEH.

«Bprunciaenus u npeodpazoanus». Orpadorka 3agay Ne 6 KUM OI'D.
/Jleiicmeus ¢ namypanbHbIMU YuC1AMU
CrnosxeHue ¥ BBIYUTaHKUE, KOMIIOHEHTHI CJI0KEHUS U BIYMTAHUSA, CBA3b MEKAY HUMU, HAXOXKICHHUE
CYMMBI ¥ pa3HOCTH, U3MEHEHUE CyMMBbI U Pa3HOCTH NIPU U3MEHEHNH KOMIIOHEHTOB CJIOKEHUS M BHIYUTAHMUS.
YMHOXXEHUE U JIeJIeHHe, KOMIIOHEHThl YMHOKEHUSI U JICTICHUS, CBA3b MEXKIYy HUMH, YMHOXKEHHE U
CIIO)KEHHE B CTOJIOMK, AEJICHHE YTOJIKOM, NMPOBEpPKA pe3yibTaTa C IOMOIIBI0 MPHUKHIKA U OOpaTHOTO
JIEUCTBUSL.
Yucnoswle svipasricenus
YucnoBoe BeIpaKeHUE U €T0 3HaUCHUE, MOPSIIOK BHIMOIHEHUS ICHCTBUI.
/Ipoou. OovikHoBeHHbBIE OpOOU
Hons, yacTtb, qpobHOE uncio, ApoOb. J[poOHoe umcno kak pe3ynbTar AeneHus. [IpaBuibHbIE U
HENpaBWIbHbIE TPOOH, CMELIaHHAsl POOb (CMELIaHHOE YHCIIO).
3anuch HATYpaJbHOTO YKClia B BUE ApoOU ¢ 3aJaHHBIM 3HAMEeHAaTeJIeM, MpeoOpa3oBaHUE CMEIIaHHOM
IpoOu B HETIPaBWIBHYIO APOOb U HA00OPOT.
[TpuBenenue npoOeii k oOeMy 3HameHatemno. CpaBHeHHE 0OBIKHOBEHHBIX JIPOOECH.
CrnosxeHue 1 BbIYUTaHUE OOBIKHOBEHHBIX Ap0oOei. YMHOKEHUE U JIelIeHHE OOBIKHOBEHHBIX JPOOEH.
ApudmeTndeckue IeiCTBHUS CO CMEIIaHHBIMU JPOOSMHU.
Apudmernueckue 1ecTBUs ¢ APOOHBIMH YUCIAMH.
Cnocobvl payuonanuszayuu 8bI4UCIEHUL U UX NPUMEHEHUe NPU GbINOTHEHUU 0eticEUl.
Jecamuunvie opoou
[IpeoOpa3zoBanne AecATUYHBIX JpoOeii B OOBIKHOBEHHBIE. CpaBHEHHE JECATUYHBIX JPOOE.
CroxeHre M BbIYMTAaHUE JIECATUYHBIX Opodeil. OKpyrieHne AeCATHUHBIX IpoOei. YMHOXKEHUE U JelieHue
NECATUYHBIX Ipobelt. [lpeobpazosanue 00bIKHOBeHHbIX Opobeli 6 OecamuuHvle Opodu. Kowneunvie u
beckoHeuHvle Oecamuunvle OpooOU.
Yucna. Payuonanvhole uucna
MHOeCTBO pallMoHaANbHBIX yucel. CpaBHEHUE PAllMOHANBHBIX Yncen. [IefcTBHS ¢ pallMoOHAIbHBIMU
yuciamu. Ilpedcmasnenue payuorHaibHo20 Yucia 0ecamudHou 0poobio.
/Jlpoono-payuonanshbie eviparceHus
[TpeoOpa3oBanue APOOHO-TUHEHHBIX BBIPAKEHH: CIIOKEHHE, YMHOXKEHUE, AeTIeHUe. Aeebpauueckas
opods. Cokpawenue anceopauveckux opooeu. Ilpusedenue aneebpauyeckux Opodeti K o0dwemy
3Hamenameno. [lelicmsus ¢ aneebpaudeckumu OpobamMu: CIOdCeHUe, 8bluUmaHue, YMHOXNCeHue, OelleHue,
8036€0eHUe 8 CMeneHb.

«/leficTBUTeIbHBIE Yncaa». OTpaboTka 3amau Ne 7 KM OI'D.

Payuonanvusie uucna

N3o00pakeHne 4ucen Ha YUCIOBOW (KoopAwHATHOW) mpsmoin. CpaBHeHue uucen. Moayis 4ucia,
reoMeTpruecKasl MHTepHpeTanus Moayss uucha. JlefcTBHA ¢ MOMOXKUTENbHBIMH M OTPHULIATEIEHBIMU
qrciaMu. MHOXKECTBO 1I€JIbIX YHCET.

Koopounama mouku

OcCHOBHBIE IOHATUS, KOOPOUHAMHBLU 1YY, PACCMOSIHUE MedHcdy moukamu. Koopounamer mouxu.

Hppayuonanvuvie uucna

[TonsiTHE MppaMOHATBLHOTO Yuciia. Pacrio3HaBaHue HPPAIIMOHAIBHBIX YHCEL.

MHnooicecmso OeticmeumenvHvlx yuce.

«IIpeobpa3zoBanne anredpanyecKux BbIpaxkeHuii». Orpadorka 3agay Ne § KUM OI'D
Hppayuonanvnsie uucna



[lonsiTne wWppanuMoHaIbHOrO 4HCHa. Pacrno3HaBaHWE HppalMOHAIbHBIX 4ucend. [lpumepsl
JI0Ka3aTeNbCTB B anredpe. Jelicmsus ¢ uppayuoHanbHbiMy YUCIAMU. YMHOJCEHUe, OelleHue, 8036e0eHUe 8
cmeneHy.

MHnooicecmso OeticmeumensHvlx yuce.

«YpaBHeHHs H HepaBeHcTBay». OTpaboTka 3a1a4y Ne 9 KM OI'D.

Pasencmea

YucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX PABEHCTB. PABEHCTBO C MEpEMEHHOM.

Ypasuenusn

[TonsiTue ypaBHEHUS U KOpHS ypaBHeHHUs. [Ipedcmasnenue o pagnocunvHocmu ypasnenuil. Obnacms
onpeoeieHusl ypaeHerus (001acms 0ONYCMUMbLX 3HAYEHUL NePEMEHHOIL).

Jluneiinoe ypagnenue u e2o Kopnu

Peuienne nuHEWHBIX ypaBHEHWH. Jluuetinoe ypasneHue ¢ napamempom. Konuuecmeo kopHeu
JIUHEH020 ypasHenus. Pewenue Tunelinblx ypagHeHull ¢ napamempom.

Keaopammnoe ypagnenue u e2o kopnu

KBanparaele ypaBHeHuWsi. HemonHble KBaapaTHbIE ypaBHEHUS. JIMCKpUMUHAHT KBaJIpaTHOTO
ypaBHeHus. @opmyna KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammnas meopeme
Buema. PemieHue KBaJpaTHBIX YPAaBHCHHN: WCIOJIb30BaHUE (OPMYIBI ISl HAXOXKICHHS KOPHEH,
epaguueckull Memoo peulenus, pasilodHceHue Ha MHodCUment, no0Oop KopHell ¢ UCNOIb308AHUEM MeopeMbl
Buema. Konuuecmeo «kopheii Keaopamnoco YpasHeHus 6 3a8UCUMOCMU Om €20 OUCKPUMUHAHMA.
buxseaopammuvie ypasnenus. Ypasnenus, ceooumvle Kk aunelHbimM u keaopamHuuim. Keaopammusie ypasnenus ¢
napamempom.

/Jlpobno-payuonansvhsie ypagHenus

Pemmenne npocTedmnx qpoOHO-TMHEWHBIX YpaBHEHUH. Peuenue OpoOHO-payuoHAIbHbIX YPAGHEHU.

Memoobl pewienuss ypasHeHuti: Memoobl PABHOCUILHLIX NPeoOpa3o8anull, Memoo 3aMeHbl
nepemennol, epaguyeckuit memoo. Hcnonvzosanue ceoicme (hyHKyull npu peutenuu ypasHeHull.

Ipocmetiwue uppayuonanvuvie ypasHeHus euoa ¥ flx)=a , \/f (x)= ,\fg (x) .

M
Ypasnenus euoa ro=d .Ypasnenus 6 yenvix yucnax.

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

Cryuaiinvie coovimus

CrnyualiHble ONBITHI (IKCIEPUMEHTHI), dJIEMEHTapHbIe Cay4aiiHble coObITHS (McXoabl). BepostHOCTH
3JIeMEHTapHbBIX COOBITHI. COOBITHSA B CIyyailHBIX SKCIEPUMEHTaX U OJaronpUATCTBYIOLINE JIEMEHTApHbIE
coObITUd. BepodaTHocTH citydailHbIX cOOBITHM. ONBITHI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMUA COOBITUSIMH.
Knaccudeckne BepOsSTHOCTHBIE OMBITHI C HCIOJIb30BAHUEM MOHET, KyOUKOB.

«@ynkuum u rpadguxkm». Otpadotka 3agad Ne 11 KM OI'D.

Dynxkyuu

Ilonamue ¢pynkuyuu

JlekapToBbl KOOpPAMHATHI Ha IJIOCKOCTH. DopMupoBaHHE NPEACTABICHUA O MeTanpeIMeTHOM
MOHATHH «KOOpAUHATHD. CriocoObl 3a1aHns QyHKIMNA: aHATUTUYECKUH, Tpadudeckuil, TabnnyHbii. ['paduk
¢byukuuu. [Ipumeps! QpyHKIMHA, MOTyyaeMbIX B MPOIECCe UCCIEI0BAHMS Pa3IMYHbIX peabHBIX MPOLECCOB U
pemieHus 3agad. 3HadeHue ¢GyHKUUM B Touke. CBoicTBa (pyHKuMiA: o0nacTh onpeaeneHus, MHOXXECTBO
3HA4YeHUH, HYJU, POMEXKYTKU 3HAKOIOCTOSHCTBA, YemHOCHb/HeuemHOoCmyb, IPOMEXKYTKH BO3pacTaHUs U
yOBIBaHUSI, HAMOOJIbIIIEE M HAMMEHbBIIIee 3HaueHus. VccnenoBanne GyHKINHU 10 ee rpaduKy.

Juneitnan gpynkyusn

CgoiicTBa 1 rpaduk nuHeiHON pyHKIMU. YTI0BOM K03 duiment npsmoit. Pacnionoxenue rpapuka
JTUHENHON (YHKIMM B 3aBHCHUMOCTH OT €€ YIJIOBOTO Kod(dduimeHnta u cBobogHoro uineHa. Haxoowcoenue
K03 puyuenmos aunetiHou QyHKYuy no 3a0aHHbLIM YCI0BUAM: NPOXOHCOeHUe NPAMOU depe3 08¢ MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPAINIeNbHOLU OAHHOU NPAMOLL.

Keaopamuunan ghynkuus

CroiictBa u rpaduk kBaapatnuHoi (yHkmuu (mapabona). [locmpoenue epaguxka K6adpamuyHou
@yHKyuu no mouxam

Oopamnasa nponopyuoHAILHOCHb



k
CaoiicTBa QyHKINN x. Tnnep6ona.
«IlocaenoBareqbHOCTH H Iporpeccum» Otpadorka 3amad Ne 12 KM OI'D. (1 yac).
Ilocneoosamenvnocmu u npozpeccuu
YucnoBast mocnenoBarenbHOCTh. [lpuMepsl 4HCIIOBBIX TocieaoBaTenbHOCTell. beckoneunbie
MOCIIEI0BATEIHLHOCTH. AprdMeTHIeCKas Iporpeccus U ee cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna
00ue2o 4ienHa u CyMmul N Nepevix 4eH08 apupMemudeckoll U 2e0Mempudeckoll npozcpeccull

v T
- _¥JF =

«YmucnoBble U OyKBeHHBbIe BbIpazkeHus». Otpadorka 3agau Ne 13 KM OI'D.

Yucnoevie u OykeenHble 6bIPAIHCCHUA

Beipaxkenue ¢ nepeMeHHON. 3HaueHue BoIpakeHus. 1loacTanoBKa BBIPDAKEHUN BMECTO IIEPEMEHHBIX.

Ienvie sviparicenusn

CreneHpb ¢ HaTypaJIbHBIM TOKa3aTeseM H ee cBoiicTBa. [IpeoOpazoBaHmst BbIpaXKEHUH, COMEPKAIIUX
CTEIICHH C HaTyPaJIbHBIM I10Ka3aTelIeM.

OpHowieH, MHoOrouseH. [IeHCTBUS ¢ OJHOUYJIEHAMM M MHOIOWIEHaMHU (CII0O)KEHHE, BbIYUTAHUE,
yMHOXKeHHUE). DopMyJibl COKPAILIEHHOT0 YMHOXKEHHUS: Pa3HOCTh KBaJpaToOB, KBaJIpaT CyMMBbl U Pa3HOCTH.
Pa3znoxxeHne MHOrouseHa Ha MHOXHTENIU: BBIHECEHHE OOILNEro MHOMHUTENS 3a CKOOKH, TpYNIHPOBKA,
IpUMeHeHHe (OpMyJl COKpAIlEHHOIO yMHO)KeHUs. KBaapaTHbIf TpexuiieH, pa3iiooKeHUE KBaJpaTHOTO
TpEX4WIeHa Ha MHOXHUTEIIN.

«IIpakTHyeckue pacuersl no popmyaam» Orpadotka 3agau Ne 14 KM OI'D

BeipaxkeHue ¢ nepeMeHHON. 3HaueHue BoIpakeHus. IloacTanoBKa BBIpaKEHUN BMECTO IIEPEMEHHBIX.

Ilenvie sviparicenusn

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM U ee cBoiicTBa. [IpeoObpazoBanus BbIpaXXeHU, coepKalux
CTEIEHU C HAaTypaJIbHBIM I10Ka3aTelIeM.

OpHowieH, MHorowieH. [IeficTBUS ¢ OJHOWIEHAMM U MHOTOWIEHaMH (CJIOXEHHE, BbIUUTAHUE,
yMHOKeHUe). DopMyJIibl COKPAIIEHHOT'O YMHOKEHHS.

«Cucrembl HepaBeHCcTB». OTpaboTka 3agau Ne 15 KM OI'D.

Cucmembl nepasencme

CucTteMbl HEpaBEHCTB C OJHOW MepeMeHHOW. PerieHne cucreM HEpaBEHCTB C OJHOM MEPEeMEHHOM:
JMHEUHBIX, Ke6aopamueix. V300pakeHue pemeHusl CUCTeMbl HEpaBEHCTB Ha YHCIOBOM MPsMOHW. 3ammch
peLIeHHs CUCTEMbI HEPABEHCTB.

«I'eomeTrpuyeckue ¢purypsol. Yriab». Otpadorka 3agay Ne 16 KUM OI'D.

Benuuunwn

Benunuuna yrna. I'pagycHas Mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOTO TpeyrojibHUKA. Buemuuit yrom TtpeyronbHuka. Cymma yrioB
TPEyTroJIbHUKA

«I"'eomerpuyeckue ¢purypsl. Jaunb». Otpadorka 3aaa4 Ne 17 KM OI'D

Duzypol 6 2eomempuu u 6 OKpyHcarOuiem mupe

['eomerpuueckas ¢urypa. BuyTpennsis, BHemHss1 o0nactu Gurypsl, rpanuna. Jluauu u obiactu Ha
10cKocTH. Brimykias u HeBbimykiias ¢purypsl. [lnockas u Hermnockas purypsl. [lonstie Benuuunsl. [{nuna.
N3mepenue nnuHbl. ENMHUIBI H3MEpEHUs AJTMHBI

Boinenenue cBoiictB 00bexToB. doOpmHpoBaHHE NpEACTaBIEHUN O METANpeAMETHOM MOHATUU
«purypa». Touka, 0Tpe3oK, mpsiMas, Jy4, JOMaHasi, INOCKOCTb, YToJI, OUCCEKTPHCa YIJia U €€ CBOWCTBA, BUJIbI
YIJI0B, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cuMMeTpHs reoMmeTpudeckux ¢uryp. LlenTpanbHas cuMMeTpHsi FEOMETPUUECKUX UTYP.

«ILmomaas MHOroyrojsHukay. Orpadotka 3agad Ne 18 KUM OI'D

H3mepenus u evruucienus

[Tnomanu. @opMyIibl MIOMAAN TPEYTOIbHHUKA, APAJUIETIOrPaMMa U €r0 YaCTHBIX BHUJIOB, TPATICIIHH,
dopmyita ['epoHa, Gopmysia IUIOMIAN BBIMTYKIOTO YETHIPEXYroJbHUKA, (OPMYIIBI JUIMHBI OKPYKHOCTH H
TUIOIAIA KpyTa



«W3mepenusi 1 BeiuncjaeHus». Orpadorka 3amaq Ne 19 KM OI'D.

H3mepenus u eviuucnenun

HJIOH_Ia[[I/I. CDOpMy.HBI rmjaonaan TpCyrojbHUKa, ImapajuicjiorpaMmma U €ro 4aCTHbIX BUIAOB, TPAIllClUU,
dbopMysa TUIOMIAAM BBIMYKIOTO YETBIPEXYToJbHHUKA, (HOPMYIIBI JUTMHBI OKPYXHOCTH W IUIOMIANU KpyTa.
HJIOH_IaI[B IMPaBUJIBHOI'O MHOT'OYT'OJIbHUKA.

Teopema Iludaropa. TpuroHomeTpudeckne COOTHOUICHHS B MPSIMOYTOJbHOM TPEYTOJIbHHKE.
Tpuronomerpuueckue GpyHKIUH yTiia.

«Teopernueckue acnmektbl». OTpadoTka 3amau Ne 20 KM OI'D.
TeopeTnueckne aceKThl, TEOPEMbI, aKCHOMBI, OTIPEICICHNUS, (OPMYJIbI, JIEMMBI.

Pecypcsl
JIureparypa

- Kagarun B.B., Kauarnna M.H. MaTtemarudeckre TpeHHpOBOYHbIE 3a1anus. M. Dckmo, 2019
- Jlarmmo JI. /., ITonoB M.A. MaTtemaTtuka. DK3aMeHAMOHHBINA TpeHaxkep. M. «Dx3amen», 2019
HHTrepHeT-pecypesl

http://math100.ru/ogenew/

https://www.time4math.ru/oge

https://neznaika.info/oge/math_oge

KanennapHo-teMaTnyeckoe nNJiaHMpPOBaHHe

Ne Tewma 3ansaTus OcHOBHbIE BUJIBI I€ATEIBHOCTH Jara
/I (Ne 3ananus B KUM) yUaIuxcst IUIaH dakr
1,2 Boruncnenus u Brimonssor apudmeTnueckue
npeoOpazoBanus (6 JEHCTBUS C pallMOHaIbHBIMU
3aganne KNUM) YUCIIAMU, BBIYUCIISIOT 3HAUEHUS
YHCIIOBBIX BBIPQXKEHUM, IEPEXOJAT OT
0JTHOM (pOpMBI 3aITCH YKCIIA K APYTOH
34 JlecTBUTENIbHBIC N3o0paxaroT ymciia ToOuKaMu Ha
yucna (7) KOOPAMHATHOU NPAMOU, CPAaBHUBAIOT
JeHCTBUTENBHBIE UNCIIA, BHITOJIHSIIOT
BBIUUCIIEHUS U TpeoOpa3oBaHus,
BBITNIOJIHSIOT IPUKUIKY pe3yibTaTa
BBIYMCIICHU M.

5,6 | IIpeobOpazoBanus BhINONHSIOT BEIYUCIEHUS U
anredpanyecKux npeoOpa3oBaHus apu(PMeTHUECKUX
BbIpaxxeHHi (8) BBIPa)XCHU, IPUMEHSIFOT CBOKCTBA

apu(pMeTHYECKUX KBaIPaTHBIX KOPHEH
JUTSI TIPe0Opa30BaHUs BRIPAKCHHI
7,8 YpaBHeHus u Pemaror nuHeHbIE U KBaApaTHBIE
HepaBeHcTBa (9) yYpaBHEHHUS ¢ OJJHOU TIEPEMEHHOIH,
HEPaBEHCTBA C OJITHOI IEPEMEHHOM 1
WX CHCTEMBbI
9,10 | ®ynkuun urpaguku | CTposT U YUTAIOT IrpaUKH
(11) pa3MuHbIN (PYHKIHHA, 9UTAIOT
rpaduku GYHKLIUH, OMHUCHIBAIOT C
MOMOUIbI0 QYHKIUH pa3TuyHbIe
3aBHCUMOCTH MEKY BETHUYUHAMH,
UHTEPIPETUPYIOT rpaduku
3aBHCUMOCTEN
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Yucnosele n
OyKBEHHBIC
BeIpakeHus (13)

Brimonssor npeoOpa3oBaHus
anreOpanvecKux BhIPAKEHUH,
HaXOJAT 3HaYCHHsI OYKBEHHBIX
BBIPQKEHUH, OCYIICCTBIISIS
HE0OXO0IUMBIC TIOJICTAHOBKHU

13,14 | IlpakTuyeckue Ocy11ecTBIISIOT pacyeTsl 10
pacyeTsl o (opMmysaMm, BEIpAXKaIOT 3aBHCUMOCTH
dopmynam (14) MEX1y BETHYMHAMH, BBIYHCIISIOT
3HAYCHHUS] YHCIIOBBIX BBIPAKCHUN
15,16 | Ilpaktuko- BrInoaHAI0T BEIYUCIEHUS U
OPHUEHTUPOBAHHBIC peoOpa3oBaHus, OCYIIECTBISIOT
3aganus (1-5) MPAaKTUYECKUE PACUETBI, CTPOSAT U
UCCIIEIYIOT MaTeMaTHUECKHE MOJICTIH,
WCTOJB3YIOT NMPHOOPETCHHBIE 3HAHUS
Y YMEHUS B IIPAKTUIECKON
JeATebHOCTH
17,18 | T'eomerpuyeckue BrimmonasgeT nelcTBU ¢
¢urypst. Yrisl (16) reOMETPUYCCKUMH (PUTYpaMH,
pelIaT IIaHUMETPUIECKHUE 3a/1a91
Ha HaXO0XJICHUE TEOMETPUICCKUX
BEJTUYHH (YTJIOB)
19,20 | I'eomerpuueckue Pacmio3Harot reomerpudeckue GUrypbl
¢urypst. Jyiunel (17) | Ha MJIOCKOCTH, Pa3IHYarOT KX
B3aUMHOE MOJI0)KEHHUE, H300paKaroT
reOMETPHUYECKUE PUTYPHI, PEIIAIOT
IUTaHUMETPUYECKHUE 3a7a4H Ha
HAXOXXJCHHE TeOMETPHUYECKIX
BEJIMYUH (JJIUH, YIJIOB)
21,22 | Tlnomaap Pacrnio3naror reomerprueckue GUrypbl
MHOroyronbHuKa (18) | Ha mI0CcKOCTH, pelarT
TUTAHUMETPUYECKHUE 3a]]a9 Ha
HaXO0XXJICHHE T€OMETPHUECKUX
BEJIMYUH (TIJIOMIAJIEH ), OCYIIECTBIISIIOT
pacueTsl 1o Gpopmysiam
23,24 | Usmepenwus u OnpenensitoT KOOpAUHATHI TOUKH
Boruncienus (19) IUIOCKOCTH, IPOBOJIAT OTIEPAIIUH HaJl
BEKTOPaMH, BEIUYUCIISIOT JUTUHY U
KOOP/AMHATBI BEKTOPA, Yol MEX1Y
BEKTOpaMH, CHHYC, KOCHHYC U TaHT€HC
yria
25,26 | Teoperudeckue [TpoBomaT noKa3zaTelIbHbIE
acrniekTsl (20) pacCcyXIeHHus, OUECHHBAIOT
JOTMYECKYIO PAaBUILHOCTD
pacCyXIeHH, paClIO3HAOT
OLIMOOYHBIE 3aKIIOUYECHUS
27,28 | Cuctembl HepaBeHCTB | Pemrarot ypaBHEeHHUs, HEpaBEHCTBA U
(15) UX CHCTEMBI,
29,30 | BepositHOCTB HaxonsaT BeposTHOCTD CiTydailHbIX
coobrtuii (10) COOBITHI B IPOCTEHIINX pacdeTax
31,32 | [TocnenoBarenbHocTH | Pacmo3HaroT apudmMeTndeckue u

u nporpeccud (12)

reOMETPUYECKHUE TTPOTPECCHH,
pemaroT 3a/1a4u ¢ IPUMEHEHUEM
(hopMyIIBI O0IIIETO YIeHA U CYMMBI
HECKOJIBKUX YJIEHOB IPOIPECCUU
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33,34
(gactp 1)




