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IlosicHuTeILHAA 3aMHCKA

Pabouass mporpamma dakynsraTuBHOr0 Kypca «llogrotopka k OI'D mo wmaremaruke» IS
oOyuaromuxcs 9 Kjacca cocTapiieHa B COOTBETCTBHH C HOPMAaTUBHO-IIPABOBBIMU JOKYMEHTaMHU:

1. ®enepanbubiii 3akoH oT 29 pekabps 2012 roma Ne 273-®3 «O6 obpazoBanmu B Poccuiickoit
denepanuny;
2. @enepalbHBI TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIA CTaHAApTAa OCHOBHOTO 0OIIero oOpa3oBaHUS,
YTBEPKJICHHBIN IPUKa30M MuHUCTEPCTBA 00pa3oBanus U Hayku Poccutickoit @eneparuu ot 17.12.2010 Ne
1897, ¢ u3MeHeHus MU U AONOTHEHUsAMH OT 29 nekabpst 2014 r. N1644, ot 31 nekabps 2015 r. N1577;
3. ®exaepanbHblil IepeueHb YI€OHUKOB, PEKOMEHAYEMBIX K HCIIOIb30BAHUIO MPH PeAU3alui UMEIOIINUX
rOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTEeIbHBIX IPOTPaMM Ha4aJbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpenHero oodiero obpazoBaHus, YTBEPkKACHHOTO MpUKa3oM MuHuCTepcTBa npocsemienus Poccuiickoit
®enepannu ot 28.12.2023 Ne 345;

Ieas Kypca:
CUCTeMAaTH3alMsl 3HAaHUH U CIIOCOOO0B IEATEIbHOCTH YYalllUXCs 110 MaTeMaTHUKe 3a Kypc OCHOBHOM IIIKOJIBI,
[IOJITOTOBKA 00y4Jaromuxcs 9 kjacca K OCHOBHOMY rOCyAapCTBEHHOMY 9K3aMEHY 110 MaTeMaTHKE.
3agaum kypca:
e  3akpenuTh OCHOBHBIE TEOPETUUECKHE MOHITHUS U OIPEICTICHHS [0 OCHOBHBIM H3y4aeMbIM
pazaenam;
e OrpaboTaTh OCHOBHBIE THUIBI 3amad u3ydaembix THoB KM OI'D «Anrebpa» u
«"eomeTpusi» W UX AITOPUTM PEIICHUS;
e ®opmupoBarh y 0Oy4arouMxcs LEIOCTHOTO IPEACTABICHUS O TEME, €€ 3HAYeHUs B
pazziene MaTeMaTUKH, MEXIIPEAMETHBIE CBSI3U C APYTUMHU TEMaMU;
e (CnocoOCTBOBaTh MHTEIIEKTYATFHOMY PAa3BUTHIO YyYaluxcs, (OPMHUPOBAHUIO KAYECTB
MBIIUICHUS, XapaKTePHBIX JIJIsI MATEeMaTHYECKON JesITeNbHOCTH U HEOOXOAUMBIX YUCHUKY IS
yenemHo# caaun OI'D, 11s 061elt connaabHOW OpUEHTAUY;
e  AKIICHTHPOBATh BHUMAHHE YYAIIUXCS HA €UHBIX TPEOOBAHMIX K ITpaBuiIaM 0(hOpMIICHHS
pa3NIMYHBIX BUJOB 33JaHUW, BKIIOYAEMBIX B HUTOTOBYKO AaTTECTallMI0O 32 KypcC
OCHOBHOW IIKOJIBI.
e (CnocoOCTBOBaTh CO3JIAHUIO YCIOBUH OCMBICICHHOCTH YUY€HHUS, BKIIIOUEHHS B HETO
oOyyJaromierocss Ha ypoBHE HE TOJBKO WHTEJUICKTYaJbHOM, HO JIMYHOCTHOM M COLIMAIbHON
AKTUBHOCTH C IPUMEHEHHUEM TeX WJIM WHBIX METOJ0B O0YUECHHUS.

[Iporpamma kypca «IloarotoBka xk OI'D mo Maremaruke» mNpeaHa3HAYCHA Ui TTOBBIIICHUS
3G HEKTUBHOCTH TOATOTOBKU OOydarommxcss 9 kjacca K OCHOBHOMY TIOCYIapCTBEHHOMY 3K3aMEHY I10
MaTeMaTHKe 3a Kypc OCHOBHOM HIKOJIBI U MpeaycMaTpuBaeT X MOATOTOBKY K JalbHeWlieMy oOy4eHHIO B
CpeImHell IIKOoJIe», HANpaBlieH Ha BOCIOJHEHHWE HEIOCTAIIINX 3HAHWUN, OTpaOOTKy MPUEMOB pEIlIeHUs
3aJlaHuM pa3IMYHBIX TUIIOB U YPOBHEH CII0)KHOCTH BHE 3aBUCUMOCTH OT (POPMYJIMPOBKH, a TaK:Ke OTpabOTKy
TUMOBBIX 3afanuii OI'D Mo MaTemMaTHKe Ha TECTOBOM MaTepHale; MO3BOJIUT CUCTEMAaTU3UPOBATh U YIITYOUTh
3HAHUS yYalIUXCcs MO Pa3jINyYHbIM pa3jieiaM Kypca MaTeMaTHKH OCHOBHOW HIKOJIBI (apudMeTHke, aaredpe,
CTaTUCTUKE, TEOPUHU BEPOSTHOCTEN U TE€OMETPUN ).

[Iporpamma kypca coctaBieHa Ha ocHOBe O0s13aTeTbHOTO MUHUMYMa COZIEPIKaHMs 00pa30BaTEIbHBIX
MporpaMM IO MaTeMaTHKe U TpPeOOBaHWUN K YPOBHIO MOJATOTOBKHM BBIMTYCKHUKOB OCHOBHOHM IIKOIBI, C
yuerom Crnenudukanun KUM ansg nposenenus OI'D o maremMatuke u
Komudukaropa nposepsieMbix TpeboBanuii k pesyibraram ocBoeHus: OOIT OOO u »yeMeHTOB coep KaHus
115t ipoBeniennss OI'D mo marematuke, moarotoBieHHbIX OUITN.

B cootBercTBuM ¢ yueOHbIM 2023-2024 yueOHBbIH To Ha U3yUeHHE Kypca OTBEJCHO 34 yaca U3 4acTH
yaeOHoro miana (1 gyac B HEACIO).

IInanupyemMble pe3yJbTaThbl 0CBOEHHS IPOrpaMMBbI Kypca
Jluunocmuvie pe3ynbmamol.:



e OTBETCTBEHHOE OTHOIIEHHWE K YYEHHMIO, T'OTOBHOCTb M CIIOCOOHOCTb K CaMOpPa3BUTUIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIMM K OOYYCHHIO M IMO3HAHMIO, OCO3HAHHOMY BBIOOPY U
MIOCTPOCHHIO IaTbHENIIIeH MHANBUYAIbHOM TpaeKTOpun 00pa3oBaHus Ha 0a3e OpUEHTHUPOBKH B MUpE
npodeccuii M NMpo(ecCHOHAIBHBIX MPEANOYTEHUH, € Y4YeTOM YCTOHYMBBIX I103HABaTENIbHBIX
MHTEPECOB, a TAK)Ke HAa OCHOBE ()OPMHUPOBAHHUS YBAKUTEIHLHOTO OTHOLICHHUS K TPYLY.
e dopMHpOBaHME LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLLIECTBEHHOW MTPAKTHKU.
e OcBoeHHUE COIMATBHBIX HOPM, IIPABUJI MOBEICHUS, POJICH U (OPM COLIMAIBHOM KU3HH.
e  Pa3BuTue MOpPaJIbHOTO CO3HAHUS U KOMIIETEHTHOCTHU B PELLICHUH MOPAJIbHBIX IPOOIEM Ha OCHOBE
JUYHOCTHOTO BBIOOPA, (OpPMUPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO IOBEICHMS,
OCO3HAaHHOT'O Y OTBETCTBEHHOI'O OTHOLICHHS K HDABCTBEHHBIM IIOCTYIIKAM.
e  dopMHpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILEHUH U COTPYAHUYECTBE.
e  @DopMHpOBaHHE CIIOCOOHOCTH K 3MOIIMOHAIFHOMY BOCHPHUSATHIO MAaTEMaTHYECKHX OOBEKTOB,
3a7a4, pelICHUH, pacCyKICHUN
Memanpeomemmuvie pezyromamol 00yueHus
Pezynamuenvie YY/[
e  omnpeaeniaTb COOCTBEHHbIE MPOOJIEMbI M NMPUYMHBI UX BO3HMKHOBEHMs IpHU pabore c
MaTeMaTUYECKUMU O0BEKTaMU;
e  (opMynrpoBaTh COOCTBEHHBIE BEPCUH WIIM IPUMEHSTh YK€ U3BECTHbBIE (DOPMBI U METO/IbI
pelIeHNs MaTeMaTHYeCKo pooeMbl, POPMYIUPOBATH IPEANIONIO0KEHHS U CTPOUTH THUIIOTE3bI
OTHOCHUTEJIBHO paccMaTpUBaeMOro oOBbEKTa M IMPEIBOCXUILATH Pe3ylbTaTbl cBOEH yueOHO-
IMO3HABATCIILHOM JCSITCIILHOCTH,
e OmpeneisaTb IyTH JOCTUXKEHUS LEeJIe M B3BEIIMBATh BO3MOYKHOCTU pa3pelieHUs
OIpENIeIEHHBIX  y4yeOHO-IT03HABaTEIbHBIX 33/7a4 B COOTBETCTBUU C OIpPEIEICHHBIMU
KPUTEPUSMHU U 3a7ja4aMu;
e  BBHICTpaMBaTh COOCTBEHHOE OOpPa30BaTEIbHOE MOANPOCTPAHCTBO MJIS  Pa3peLICHUs
OTpEIIEHHOr0 Kpyra 3a/ay, ONpeAeNsiTh M HaXOAWTh YCIOBMS Ul peaau3aluu uiaei u
I1aHOB (camooOyueHue);
®  CaMOCTOSTENIbHO BBIOMPATH Cpelr MPEASIOKEHHBIX pecypcoB Hanbosee YpPEeKTUBHBIE U
3HauYMMBIE MTPH paboTe C ONpPEIEICHHON MaTeMAaTHYECKON MOIEIIbIO;
®  YMEThb COCTABIIATH IUIAH Pa3pellIEHUs ONIPEIEIIEHHOT0 Kpyra 3a1a4, UCI0JIb3Ys pa3Iu4HbIE
CXEMBI, pecypchl MOCTPOEHMSI AMArpaMM, MEHTAJbHBIX KapT, MO3BOJIAIOIIMX HPOU3BECTU
JIOTHKO - CTPYKTYPHBII aHaIU3 3aa4H;
e yMeTh IJIAHMPOBATh CBOM 0Opa30BaTeNbHBIA MapLIPYT, KOPPEKTUPOBAaTb M BHOCHTH
Onpesie/ieHHblE W3MEHEHMs, KAaueCTBEHHO BIMSIONIME HAa KOHEYHBIM MPOIYKT yueOHO-
MIO3HABATEJILHON IEATEIbHOCTH;
®  yMEHHUE KauyeCTBEHHO COOTHOCUThH CBOM JEHCTBHS C NMPEABKYIIAEMbIM UTOTOM y4eOHO-
MI03HABATENBHOM AEATENBHOCTH MOCPEACTBOM KOHTPOJIS U TUNIAHMPOBAHUS Y4eOHOT 0 poliecca
B COOTBETCTBUU C U3MEHSIIOMIMMHUCS CUTYallUsIMH M TIPUMEHSEMBbIMH CPEACTBAMH U opMaMu
OpraHu3aly COTPYIHUUYECTBA, a TAKXKE WHIAUBHyaTbHON paboOTHI HAa ypOKe;
® yMeHHue OTOMpaTh COOTBETCTBYIOIIME CPEJCTBA peaU3alliyl PEIICHUs] MaTeMaTHUECKUX
3a1a4, MoAOMpaTh WHCTPYMEHTHI [UIsl OILIGHMBAHMS CBOEW TpaekTopuu B padboTe
MaTEMaTUYECKUMHU MOHATUSIMA U MOJIETISIMU;
Hoznaeamenvnvie YY/[
e  YMEHHE ONpPEAEIATh OCHOBOIOJATAIOIEE NOHIATHE U POU3BOANUTD JIOTUKO-CTPYKTYPHBIN
aHaJIN3, OTIPEEIISATH OCHOBHbBIE MPU3HAKU U CBOMCTBA C MOMOIIbIO COOTBETCTBYIOIIUX CPEJICTB
Y UHCTPYMEHTOB;
® yMEHHE NPOBOJUTH KIACCU(PHUKAIMIO OOBEKTOB HA OCHOBE KPUTEPHUEB, BBIIENIATH
OCHOBHO€ Ha ()OHE BTOPOCTENEHHBIX JTaHHBIX;
¢ yMEHHE TIPOBOJUTH JIOTHUYECKOE pacCy)KICHHE B HalpaBICHHMH OT  OOIIUX
3aKOHOMEPHOCTEN U3y4aeMoM 3a7a4M 10 YACTHBIX PACCMOTPEHUI;
®  YMEHHUE CTPOMTH JIOTUYECKHE PACCYKACHHUS Ha OCHOBE CUCTEMHBIX CPABHEHUI OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTeMaTUYECKOTO pa3fiesia WM MOJEIH, IMOHATHS WM KJIACcCOB,
BBIZICTIAS ONIPENEICHHBIE CYIECTBCHHBIC IPU3HAKU WIIN KPUTEPUU;



®  YMEHHUE BBIBIIATH, CTPOUTH 3aKOHOMEPHOCTB, CBI3HOCTb, JIOTHYHOCTb COOTBETCTBYIOIINX
[IET0YEK pacCyKIACHUN Npu paboTe ¢ MaTeMaTUYECKUMHU 3a7jayaMH, YMETh MOAPOOHO U CKATO
IPEJICTaBISITh JETATN3ALNI0 OCHOBHBIX KOMIIOHEHTOB IIPHM J0Ka3aTelbCTBE IOHATUN U
COOTHOILLEHUN Ha MaTEMaTHYECKOM SI3BIKE;
e yYMEHUE OpraHU30BBIBATh IIOMCK U BBIABIIATH NPUYMHBI BO3HMKAIOLIMX IPOLIECCOB,
SBJICHUH, HauboJiee BeposATHbIE (DAKTOPBI, 10 KOTOPHIM MAaTEMATUYECKUE MOJIEIH U O0BEKTHI
BeAyT celsi IO OIpeaeleHHbIM JIOTHYECKUM 3aKOHAM, YMETh MPHBOAMTH TMPHYUHHO-
CJIEICTBEHHBIN aHAJIN3 MOHATUH, CY>)KIIEHUN U MATEMaTUYECKUX 3aKOHOB;
® yMEHHE CTPOUTh MATEeMaTHYECKyH0 MOJENb IpH 33JaHHOM YCIOBHHM, OOJajarouien
OTIpENIeICHHBIMU XapaKTEPUCTHKAMH OOBEKTa MPU HAJTMYUHM OIPECIICHHBIX KOMIIOHEHTOB
(bopMHpYIOLIErocs: NPeAoIaraeMoro MOHATHs WIN SBJICHUS;
e yYMEHUE  NEpPEBOJUTb  TEKCTOBYIO  CTPYKTYpHO-CMBICIIOBYIO  COCTAaBJISIOLLYIO
MaTeMaTHYeCKOM 3afauyd Ha A3BIK TIpaUUecKoro OTOOpaKeHHs - COCTaBJICHUS
MaTEMaTUYECKON MOJIENIN, COXPAHSIOIIENH OCHOBHBIE CBOICTBA U XapaKTEPUCTHKHY;
e yMEHHUE 3aJaBaTh IUIAH PEUICHMs] MAaTEeMATUYECKOM 3ajjaud, peau30BbIBaTh AJITOPUTM
JeMCcTBUH Kak MOIIAroBOM MHCTPYKIMM Ul pa3pelieHus yueOHO-TI03HaBaTeIbHOW 3a/1au;
®  YMEHHUE CTPOUTH JJOKA3aTEIIbCTBO METOAOM OT IIPOTUBHOIO;
e yMmeHHue paboTaTh ¢ MPOOIIEMHON CHUTYaIMel, OCYIIECTBIATh 00pa3oBaTEIbHBIN MPOIECe
IOCPEJCTBOM ITOMCKAa METOJIOB M CIOCOOOB pa3pelIeHus 3a/1a41, ONPEJeIATh IPAaHULIbI CBOETO
00pa30BaTeIbHOTO MPOCTPAHCTBA;
®  YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIIATH INIABHOE YCIOBUE 33]a4 U YCTaHABIUBATh
COOTHOILEHUE PaCCMaTPUBAEMbIX OOBEKTOB;
® yMEHHE TIepEBOJUTH, HMHTEPIPETUPOBATH TEKCT B HHBIE (OPMBI MPEIACTABICHHUS
UHGOPMALIUU: CXEMBI, TUarpaMMbl, rpadMuecKoe MpeaCTaBICHUE JaHHbIX;
Kommynuxamuenwie YY/|
e yMmeHue paboraTb B KOMaHje, (OPMHUPOBAHHE HABBIKOB COTPYIHHYECTBA M y4eOHOTrO
B3aMMOJICHCTBYS B YCIOBUSAX KOMaH/IHOM UTPbI WJIM MHOU (hOPMBI B3aUMOJIEHCTBUS;
e yMEHHUE paclpeAessiTh poJid U 3aJaud B paMKax 3aHATHS, GOpMUPYs TaKKe HaBBIKU
OpPraHM3aTOPCKOT0 XapaKTepa;
® yMEHHUE OLEHUBATh IPABWIBHOCTb COOCTBEHHBIX JICHCTBHI, a Takke JeATeIbHOCTH
JPYTUX yYaCTHUKOB KOMAaH/IbI;
e KOPpPEeKTHO, B paMKax 3aJady KOMMYHMKalMH, (OpMYyIMpOBaTH U OTCTauBaTh
B3IJISAbl, AapTyMEHTUPOBATh JOBOJbI, BBIBOJBI, @ TaKXe BbIIBUIaTh KOHTapTyMEHTHI,
HE00XO0/IMMBbIE JJIS BBISABJICHHS CUTYalluU yCIeXa B PELICHUU TOM WM MHOM MaTeMaTHYeCKOn
3a/1a4i;
e yMEHHE T[I0JIb30BaThCsl MAaTeMaTHYEeCKUMH TEPMHMHAMHU JUIs pelleHus y4yeOHo-
MO3HABATEJIbHBIX 3aJ[ad, a TaKXXe CTPOUTh COOTBETCTBYIOIIHME pPEUYEBbIE BHICKA3bIBAaHUS Ha
MaTEMaTUYECKOM SI3bIKE JJIs BBICTPAaUBAaHUS MaTEMAaTUUECKON MOJEIH;
®  YMEThb CTPOUTH MATEMAaTHUYECKHE MOJIENH C TOMOLIBIO COOTBETCTBYIOLETO IPOTPAMMHOI0
obecrieueHus, CepBUCOB CBOOOTHOTO OTAAJIEHHOTO JOCTYTIA;
® yMeThb I'PaMOTHO M 4YeTKO, coryacHo mpaBwiam odopmieHuss KMM-a OI'D 3aHOCHTH
MOJIy4YE€HHBIE PE3YJIbTAThI - OTBETHI.
IIpeomemmnule pesynvmamaoi:
e (opMupoBaHHE HABBIKOB IIOMCKAa MAaTEeMAaTHYECKOrO MeETOJa, alropuTMa M IOHCKa
peneHus 3a1a4u B CTpykType 3anay OI'D;
e (opMupoBaHHE HaBbIKA PELICHHUS ONPEICIEHHBIX TUIIOB 33/Ja4u B CTpYKType 3a1a4y OI'D;
e yMmeHue paboraThb C TaOIMIIAMH, CO CXE€MaMH, C TEKCTOBBIMH JAaHHBIMH; YMETb
peoOpa3oBbIBaTh 3HAKHM M CHUMBOJIBI B J0OKa3aTeNIbCTBAX M MPHUMEHSEMbIX METOAaxX JUIs
peteHns 00pa30BaTENbHBIX 3a/1a4;
® yMEHHE I[pPHUBOAUTH B CUCTEMY, COINOCTaBIATh, O0OOINATP W  aHAJIU3UPOBATH
UH(POPMALIMOHHbIE KOMIOHEHTH MAaTEMaTHUECKOTO XapaKTepa U YMETh IPUMEHSTh 3aKOHbI U
IIPaBWJIA JJIS PEIIECHUS KOHKPETHBIX 33134,
® yMEHHUE BBIIEIATH TJIABHYI0 M HM30BITOYHYIO HH(OpPMAIMIO, IPOU3BOIUTH CMBICIOBOE
C)KaTHe MaTeMaTHYeCKuX (PaKTOB, COBOKYIMHOCTH METOJOB M CHOCOOOB pPELICHHS; YMETh



MPEJICTaBIISATh B CIOBECHOH (popme, MCHOIb3ysl CXEMbl U pa3IUYHbIe TAONULBI, IpaQuKu U
JMarpaMMbl, KapThl OHSATUN U KJIACTEPhI, OCHOBHBIE UJEU U IUJIaH PEIICHUs] TOW WM WHOU
MaTeMaTUYECKOH 3a1auH.
Tpebosanus K ypoGHIO NOO2OMOBKU YHAUUXCS
Hartypaabhbie yncia. J[poou. PanuonanbHble yucia
Buvinycknux nayuumces:
®  [IOHMMaTh OCOOCHHOCTH JECATUYHON CUCTEMBI CUUCIICHUS;
®  ONEpUPOBATH MOHATUSAMH, CBA3aHHBIMU C JIEIMMOCTBIO HATYPAJIbHBIX YHCE;
e BbIpaXaTh YHCIAa B HKBHUBAJIEHTHBIX (opmax, BbIOMpas Haubosiee MNOAXOIAIIYI0 B
3aBUCUMOCTHY OT KOHKPETHON CUTYaluH;
®  CPaBHUBATH U YNOPAIOYMBATH PALIMOHAJIBHBIC YHUCIIA;
®  BBHIIOJIHATH BBIYMCIECHUS C PAMOHAIbHBIMU YHCIAMHU, COYETAas] YCTHBIE U NMHCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYJISTOPA;
®  JCIOJIb30BaTh IOHATHUS M YMEHHUsS, CBSI3aHHBIE C IPONOPLUUOHAIBHOCTHIO BEJIWYUH,
IPOLEHTaMH, B XOJ€E PEUICHHs] MaTeMaTUYEeCKUX 3aJady U 3a/ad U3 CMEXKHbBIX MPEIMETOB,
BBIINIOJIHSITh HECJIOKHBIEC MPAKTUUECKUE PACUETHI.
JeiicTBUTEeIbHBIE YHCJIA
Buinycknux nayuumes:
®  UCIOJIb30BaTh HAYaJIbHbIE MTPEACTABICHHS O MHOXKECTBE JCHCTBUTEIbHBIX YNCEN;
e  ONEpUPOBATH MOHATHUEM KBAJAPATHOT'O KOPHS, TPUMEHSTH €0 B BBIYUCIICHUSX.
Anaredpanyeckne BbIpaKeHUs
Buinycknux nayuumces:
e  ONEpUpPOBaTh INOHATUAMU «TOXKAECTBO», «TOXKJIECTBEHHOE INpeoOpa3oBaHHUE», PELIaTh
3aJauu, coJieprkaliie OyKBeHHbIe JaHHbIe; paboTaTh ¢ hopMyliaMu;
®  BHINOJNHATH TPEOOpPa3OBaHMS  BBIPAKEHUH, COJEpXKAIIUX CTEEHH C  LENIbIMH
MOKa3aTeNIsIMU U KBaJIpaTHbIE KOPHU;
®  BBINOJHATH TOXKJECTBEHHbIE MPeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAKEHHN HA OCHOBE
IpaBWJI AEMCTBUI HaJ MHOTOWIEHAMU U alNreOpanyecKuMu ApoOsMH;
®  BBHIOJIHATH PA3JIOKEHUE MHOTOWICHOB Ha MHOKHUTEIIH.

YpaBHeHus

Buinycknux nayuumes:
e  pemnlaTtb OCHOBHBIE BUbI PAllMOHAIBHBIX YPABHEHUH C OJHON IEPEMEHHON, CUCTEMBI IBYX
YpaBHEHHUH C IBYMsI IEPEMEHHBIMU;
e [IOHMMaThb YPAaBHEHHE KAaK BaXHEHMIIYI0 MaTeMaTHYECKYIO MOJEIb JUIsl ONHMCAHHUSA U
U3YYEHHUS pa3HOOOpa3HBIX peasibHbIX CUTYallU, pellaTh TEKCTOBbIE 3a7aun aaredpanyecKum
METOJIOM;
®  [IPUMEHATH I'papUuecKue MpeCTaBICHUs s UCCIEI0BaHUs YpaBHEHUH, UCCIEI0BaHUS
U pELIeHHs] CUCTEM ypaBHEHUH C IByMs IEPEMEHHBIMH.

HepaBencrBa

Buinycknux nayuumes:
® [IOHMMaThb M MNPUMEHITh TEPMHHOJOTHI0 M CHMBOJMKY, CBA3aHHBIE C OTHOLUIEHUEM
HEPAaBEHCTBA, CBOICTBA YHCIIOBbIX HEPABEHCTB;
e  peniaTh JIMHEHHbIE HEPABEHCTBA C OJJTHOM MEpEMEHHON U UX CUCTEMBI; pelllaTh KBapaTHbIE
HEpPaBEHCTBA C ONOPO Ha rpaduvecKkre NpeaCcTaBICHHUS.

OcHoBHbIe MOHATHSA. YK CT10BBIE PYHKIHH

Buinyckuux nayuumes:
e [OHMMaTh M UCHOJb30BaTh (PYHKIMOHAIbHBIE TOHATHS U  S3bIK  (TEPMUHBL,
CHUMBOJIMUYECKHE 0003HAUEHUS);
®  CTPOHTH IrpaUKU dIEMEHTApHBIX (QYHKIMN; HCCIIEA0BATh CBOMCTBA YUCIOBBIX (DYHKIIMI
Ha OCHOBE M3y4Y€HUS MOBEJEHUS X IpadUKoB;
¢ [OHMMAaThb (YHKIMIO KaKk BaKHEHIIYI0 MaTEeMaTUYEeCKyl0 MOJeNb s ONUCAHUS
MPOLECCOB U SBJICHHUM OKPYXKAIOIIET0O MHUpPa, NPUMEHATh (YHKIMOHAJIbHBIA S3BIK IS
OTHCAHMS U UCCIIEIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3MYECKMMH BETMUYNHAMU.

OnucarejibHAsA CTATHCTHKA




Buinycknux nayuumes:
®  UCHOJB30BATh MPOCTEHIINE CIMOCOObI MPEACTABICHUS W aHaIM3a CTATUCTHYECKUX
JTAHHBIX.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD

BbinmyckHUK HayuuTCs
®  HaXOJWUTbh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTb CIIy4alfHOI'O COOBITHS.

Komo0unaropuka
e  BrimyckHUK Hay4YHTCs periaTh KOMOWHATOPHBIE 3a/1a4M HAa HAXOXKACHUE YMCia 00BEKTOB
WM KOMOUHAITHH.

Haruasignas reomerpust

Buinycknuk nayuumes:
e  pacno3HaBaThb Ha YEPTE)KaX, PUCYHKAX, MOJEISAX U B OKPYKAIOLIEM MHUpPE IUIOCKHUE U
IIPOCTPAHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;
® pacro3HaBaTb pa3BEPTKM KyOa, MPsIMOYrOJbHOIO MapajuleleNnuIeaa, MpaBHIbHON
NUPAMU/JIbl, HUIMH]pA U KOHYCA;
®  CTPOMTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO Mapauleenuiesa;
e  OmpeaesiATh MO JMHEHHBIM pa3MmepaM pPa3BEPTKU (DUTYpbl JIMHEHHBIE pa3Mepbl caMoi
¢Gurypsl 1 Ha060pOT;
®  BBIUUCIATH 00BEM IPSAMOYTOJILHOTO NapaiesIenunesa.

I'eomeTrpuueckue purypsoi

Buinycknux nayuumes:
®  [10JIb30BaThCA SA3BIKOM I'€OMETPHUHM Il ONMUCAHMS IPEIMETOB OKPYXKAIOIIEro MUpa U UX
B3aMMHOI'0 PACIIONIOKEHMUS;
®  paclo3HaBaTh M M300pakaThb Ha YepTeXax U PUCYHKaX reoMeTpuueckue (GUrypbl U Mx
KOH(HUTypaInu;
®  HAXOJAWTh 3HAUEHHUS JJIMH JIMHEHHBIX 3JEMEHTOB (PUIYp M UX OTHOLICHHS, I'PaJyCHYIO
mepy yrioB oT 0° no 180°, mpuMeHsisi ompenesieHus, CBOMCTBA M MpPU3HAKU (PUTYp U HX
AJIEMEHTOB, OTHOIICHUS GUTYp (pPaBEHCTBO, MMOJ00HUE, CHMMETPUH, TTOBOPOT, MapasuIeIbHBIN
MEPEHOC);
e  ONepUpoBaTh C Ha4yaJIbHBIMU MOHSATHSAMH TPUTOHOMETPUU U BBIIOJHATH AJIEMEHTapHbIE
orepanuu HaJ QYHKIUSMH YTJIOB;
e pewmarh 337aYd Ha JI0OKA3aTeJIbCTBO, ONMpasCh Ha HM3y4eHHblEe CBOWCTBa GUIYp U
OTHOUIEHUH MEX1y HUMU U IPUMEHSSI U3yUEHHbIE METO/bI J10KA3aTENIbCTB;
e pemiatb HECJOXHBIE 3aJa4d Ha IIOCTPOEHHE, IPUMEHSS OCHOBHBIE aJITOPUTMBI
MOCTPOEHHUS C TIOMOIIbIO LIMPKYIIS U JTUHEUKH;
e  pemiarh NpocTelIINe ITAaHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.

H3mepenne reoMmeTpu4ecKux BeJTUYHH

Buinycknux nayuumes:
®  HCIIOJIB30BATh CBOMCTBA U3MEPEHMsI JJIMH, IUIOIAAECH U YIJIOB IIPU PELICHUM 3a/1ad Ha
HaXO0XJIEHHWE JUIMHBI OTpe3Ka, JJIUHBI OKPYKHOCTHU, JUIMHBI AYT'M OKPYXHOCTH, I'pajyCHOM
MEPBHI YIJIa;
e  BBIYMCIIATH IUIOMAAM  TPEYroJbHUKOB, IPSAMOYTOJIbHUKOB, IapauieIOorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
e  BBIYMCIATH JUIMHY OKPYKHOCTH, AJIMHY JyTH OKPY>KHOCTH;
®  BBIUMCIIATH JAJMHBI JUHEWHBIX 3JIEMEHTOB (PUTYP U MX YIJIbl, UCTIONB3YS (POPMYIIbI JUTHHBI
OKPYKHOCTH U JUTMHBI AYTH OKPYXHOCTHU, GOpMYJIbI IIomaaen puryp;
e pemarh 33/Ja4M Ha JI0OKA3aTEeNIbCTBO C HUCIOJIb30BaHUEM (HOPMYJ JITUHBI OKPY)KHOCTH U
JUTMHBI 1yTH OKPYKHOCTH, GOpMYJI IIoImaneilt puryp;
e pewarh MPAKTUYECKHE 3a7ayd, CBA3AHHBIE C HAXOXJIEHHUEM I'€OMETPHUYECKUX BEIMUYUH
(ucnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEICTBA).

Koopaunarsi

Buinycknux nayuumes:
®  BBUMCIATH JUIMHY OTpe3Ka IO KOOpPJHMHAaTaM €ro KOHIIOB; BBIYUCIATh KOOPIMHATHI
CEpEIUHBI OTPE3Ka;




®  HCNOJb30BaTh KOOPIUHATHBIA METO 71l U3yUEHUSI CBOMCTB MPSAMBIX U OKPY>KHOCTEH.

Copaepxxanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIe 3aaHus» OtpabdoTrka 3agau Ne 1-5 KUM OI'D.

Tabmuunoe u rTpaduyeckoe TMpeACTAaBICHUE JJaHHBIX, IUIAH M CXEeMa, HW3BJICYCHUE HYKHOU
nHpopmanuu. V3MEeHYMBOCTh NpU HM3MepeHMsAX. Pemaronive mpaBuia. 3aKOHOMEPHOCTH B HM3MEHUYHMBBIX
BeJIM4YMHAX. Brerumcnenus u mpeoOpazoBaHue BelnW4HH. lcciemoBaHume NPOCTEHIINX MaTeMaTHYeCKUX
MOJETIEH.

«Bpruncienus u npeodpazoBanus». Orpadorka 3ama4d Ne 6 KM OI'D.

/Jleiicmeus ¢ HamypaibHbIMU YUCTAMU

CrnoxeHre U BBIYMTAHUE, KOMIOHEHTHI CIIOKEHHSI U BBIUUTAHMSA, CBSI3b MEXIY HUMH, HAXO0XKJICHHE
CYMMBI U Pa3HOCTH, U3BMEHEHUE CYMMBI U Pa3HOCTHU MIPU U3MEHEHUHU KOMIIOHEHTOB CIIOKEHHUS U BEIYUTAHUS.

YMHOXEHHE U JIeIeHHe, KOMIIOHEHThl YMHOKEHUSI U JICJICHUS, CBSI3b MEXJIy HUMH, YMHOKEHUE U
CIIO)KEHHE B CTOJOMK, JENEHUE YrolKOM, MPOBEpPKa pe3yibTara C MOMOIIBIO MPUKUAKH U 00paTHOro
JEUCTBUA.

Yucnosvle sviparxcenus

UmcnoBoe BEIpaKEHUE U €r0 3HAUCHHE, TIOPSIOK BHITIOTHEHUS ACHCTBUIA.

/Ipoou. Obviknogennvle Opoou

Honst, gactb, ApoOHOE umcio, ApoOb. /[poOHoe umcino Kak pe3yiabTar AeneHus. lIpaBuibHbIE U
HeTpaBUJIbHBIE IPOOH, CMEIIaHHas IPO0b (CMEIaHHOE YHCIIO).

3anuch HATYpaJIbHOTO YKCIia B BUJIE IpOOH C 3aJaHHBIM 3HaMEHAaTelIeM, IpeoOpa3oBaHne CMEIIaHHON
Ipo0Ou B HETIPaBUWIIbHYIO APOOb U HA00OPOT.

[TpuBenenue npobeii k odemMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOECH.

CrnosxeHue ¥ BhIYUTaHHE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHHE U IeTIeHUEe OOBIKHOBEHHBIX APOOEH.

Apudmernueckue JeHCTBUS CO CMEILIaHHBIMU JIPOOSIMHU.

Apudmerndeckue 1eHCTBUS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OelCmEU.

Jecamuunvie Opoou

[IpeoOpazoBanne AecATUUYHBIX JpoOeii B OObIKHOBeHHBIE. (CpaBHEHHE JCCATUYHBIX JIPOOEH.
CroxeHre U BBIUMTAHUE JECATUYHBIX qpobeill. OKpyrieHne AeCATHUHBIX IpoOei. YMHOXKEHUE U JelieHue
NECATUYHBIX Jpo0eit. [Ipeobpazosanue 00vIKHOBeHHbIX Opobel 6 Odecamuunvle Opobu. Kowneunvie u
beckoHeuHvle Oecamuynble OpooOU.

Yucna. Payuonanvnsle yucna

MHokecTBO paloHaIbHBIX Yncesl. CpaBHEHUE pPallMOHANBHBIX yncell. JIeHCTBUS ¢ pallMOHAIbHBIMU
yuciaaMmu. [lpeocmasgnenue payuoHaibHo20 YUcia 0ecamuyHou 0Opoobio.

/Jlpoono-payuonanshuie gvipasrxcenus

[TpeoOpa3oBanue 1pOOHO-INHEHHBIX BHIPAXKEHUN: CII0KEHUE, YMHOXKEHHUE, IeTIeHUe. Aneebpauieckast
0poos. Cokpawenue aneeopauveckux oOpodeu. Ilpusedenue ancebpauveckux Opobeu K o0bwWemy
3Hamenamento. [eticmsus ¢ anceopauyeckumu OpooAMU. CNOdJCEHUe, 8blYUMAaHUe, YMHOJCeHUe, OeleHue,
8036e0eHuUe 6 CIMeNneHb.

«JleiicTBUTEeILHBIE YHCaAa». OTpadoTka 3agad Ne 7 KM OI'D.

Payuonansuvie uucna

N3o0pakeHne vrcen Ha YHUCIOBOM (KOOpaWHATHOM) mipsiMoii. CpaBHeHHME uwmcel. Moaynp duca,
reoMeTpuyecKass HMHTEpHpeTanuss MOAyns uucia. J(eWCTBUS C TMOJOXKUTEIbHBIMH M OTPUIATEIbHBIMU
qrcaaMi. MHOXKECTBO TEITBIX YHCEIL.

Koopounama mouxu

OCHOBHBIE TIOHSITHS, KOOPOUHAMHBLL 1YY, PACCMOsAHUe Medxcdy moukamu. Koopounamor mouku.

Hppayuonansusle yucna

[TonsiTre nppanmoHanbHOrO yucia. Pacro3HaBaHue UppallMOHAIBHBIX YUCEI.

MHnoorcecmso OelicmeumenbHuIX Yuce.

«IIpeoGpa3zoBanue anredpanyecKux Boipa:keHuii». Otpadotka 3ama4 Ne § KM OI'D
Hppayuonanvuwie yucna



[lonssiTne wuWppanuMoHadbHOrO 4HCia. Pacro3HaBaHue UWppalUMoOHAIbHBIX 4yuced. [Ipumepsl
JI0Ka3aTeNbCTB B anredpe. Jeticmeus ¢ uppayuoHaibHbIMU YUCIAMU. YMHOMCEHUe, OeleHUe, 8036e0eHUe 8
cmenemb.

Mmuoowcecmeo deticmeumenbHbiX Yuce.

«YpaBHeHHs1 M HepaBeHcTBa». OTpadoTka 3agau Ne 9 KM OI'D.

Pagencmea

UucnoBoe paBeHcTBO. CBOICTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO C mepeMeHHOM.

Ypasnenua

[lonsiTue ypaBHEHUS U KOpHS ypaBHEeHUs. [Ipedcmasnenue o pasnocunvnocmu ypasHenuu. Qoracmeo
onpeoeneHus ypaeuerus (001acms 00ONYCMUMbIX 3HAYEHUL NePeMEeHHO).

Juneiinoe ypasuenue u €20 KOpHu

Pemienne nuHEHHBIX YypaBHEHUH. Jlunelinoe ypasHeHue c¢ napamempom. Konuuecmeo ropneti
JUHElH020 ypasHenus. Pewenue nunelinvlx ypaguenutl ¢ napamempom.

Keaopamnoe ypasnenue u e2o kopnu

KBanparaele ypaBHeHUWs. HemonHble KBajgpaTHbIE YypaBHEHHS. JIMCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. Popmyna KOpHEH KBaJpaTHOTO ypaBHEHUs. Ieopema Buema. Teopema, obpammuas meopeme
Buema. Penienne KBaJpaTHBIX ypaBHEHUH: HCHOJIb30BaHUE (DOpPMYNIBl AN HAXOXKIEHUS KOpHEH,
epagpuyeckull Memoo peuileHus:, pasilodceHue Ha MHodcument, no0Oop KOpHel ¢ UCNOIb308AHUEM MeopeMbl
Buema. Konuuecmeo «xopHeti K8a0pamHo20 YpAGHEHUs 6 3A8UCUMOCMU Om €20 OUCKPUMUHAHMA.
buxeaopammnuie ypasnenus. Ypasnenus, ceooumsie k nuneinvim u keaopamuvim. Keaopamnwie ypasnenus ¢
napamempom.

/lpobno-payuonansvhule ypagHeHus

Pemmenne npocreimmx ApoOHO-TUHEHHBIX YpaBHEHUH. Peuierue OpoOHO-payuoHAIbHbIX YPAGHEHULL.

Memoowi pewienus ypasHeHuul: MemoOvl PABHOCUNILHLIX NPeodPA3068aHULl, Memoo0 3aMeHbl
nepemeHnHol, epaguyeckuii memoo. Hcnonvzosanue ceoticme (hyHKYull npu peulenuu ypasHeHull.

IIpocmetiuue uppayuonanvHvle ypasneHus 6uoa Uf \x)= ”, \"f (x)= .\,’gi )

Mn_
Vpasnenus éuoa™ = Vpasuenus 6 yenwix uucnax.

«BeposiTHOCTB coObITHII» OTpadoTka 3a1ay Ne 10 KM OI'D.

Cnyuaiinvie coovimus

CrnyyaiiHble ONBITHI (3KCIIEPUMEHTHI), dJI€MEHTapHbIe Clly4yaiiHble coOBITUS (MCX0Abl). BeposTHOCTH
3JIeMEHTapHbIX COObITHI. COOBITHS B CIIydallHBIX IKCIEPUMEHTaX U OJIaroNnpHUsATCTBYIOLIUE 3JIEMEHTapHbIE
coObITHs. BeposTHOCTH citydaitHBIX cOOBITHI. ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.
Krnaccuueckue BepoOSITHOCTHBIE OTBITHI C UCIIOJIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuum u rpagpukm». Otpadotka 3anad Ne 11 KUM OI'D.

Dyukyuu

Ilonamue ¢pynxkyuu

JlekapToBbl KOOpPJMHATHI Ha MJIOcKocTH. (DopMupoBaHHME NpPEACTABICHUNH O METalpeIMETHOM
MOHATHH «KOOPAUHATHIY. Crioco0b! 3aaHus QYHKIUI: aHATUTHYECKH, rpaduyeckuit, Tabnuunblil. ['paduk
¢bynkuuu. [Ipumeps! GyHKIHIA, TOTYy4aeMbIX B MPOLIECCE UCCIEOBAHUS PA3TUUHBIX PEATbHBIX MPOIIECCOB U
pemieHus 3afad. 3HaueHHe QYHKIUM B Touke. CBoiicTBa (GyHKIUI: 00JACTh OMpPENENIECHUs, MHOMXECTBO
3HA4YeHUH, HYNIH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, YemHOCHmb/HeuemHoCmb, TPOMEKYTKH BO3pacTaHUs U
yObIBaHMs, HAMOOJIbIIIeE U HANMEHbIIIee 3HaueHus. VccienoBanue pyHKIUM 10 ee TpaduKy.

Juneitnas ghynkyun

CaolicTBa U rpa@uk JuHeHON QyHKIMU. YTIIOBOM KO3 duireHT npsamoil. Pacnionoxxenue rpaduka
JUHEWHOUW (YHKIMU B 3aBHCHMOCTH OT €€ yriioBoro ko3dduuuenra u csobonnoro uneHa. Haxooxcoenue
KO3¢hhuyuenmos nunetiHot GyHKyuu no 3a0aHHbIM YCI0BUAM. NPOXOHCOEHUE NPAMOU Yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOIHCOeHUe NPAMOU Yepe3 OAHHYI0 MOUYKY U NAPALIeNbHOU OAHHOU NPIMOLL.

Keaopamuunan pynxkyusn

CpoiicTBa u rpaduk KBaapatuuyHoil ¢yHkumu (mapabona). [locmpoenue epaguka KeadpamuiHou
@dyHKYUU no moykam

Oopamnasa nponopyuoOHaAILHOCHb



'|'=£ ] = j_{
Croiictsa Gysximn = ¥7  x. DnmepGona.
«IlocnenoBareabHocTH U nporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 ugac).
Ilocneooeamenvnocmu u npozpeccuu
UucnoBas mocienoBaTesbHOCTb. [IpuMepbl 4HMCIIOBBIX IOCieN0BaTeNIbHOCTEN. beckoHeuHble
10CJIe10BaTeNbHOCTH. ApUMeTHnuecKas nporpeccus u ee cBoicTBa. I'eomerpudeckas nporpeccus. @opmyna
0bwe2o unena u cymmol N NEPEbIX UeHO8 apUPMEemuueckol U 2eoMempuiecKol npozpeccull

«YmncoBble H OyKBeHHBbIe BbIpa:keHusi». Otpadorka 3anad Ne 13 KM OI'D.

Yucnoevie u OyKeeHHble bIPANHCEHUSA

Bolpakenue c nepemeHHol. 3HaueHue BblpakeHus. [loacTaHOBKa BbIpa)KEHNUH BMECTO IIEPEMEHHBIX.

Llenvie evipasricenun

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTesleM U ee cBoiicTBa. [IpeoOpa3oBanus BbIpaKeHUH, COAEpKALUX
CTEIIEHH C HATYPAJIbHBIM [10KA3aTEIIEM.

OpHowieH, MHorouseH. [IeHCTBUS ¢ OJHOWIEHAMM M MHOTIOWIEHaMHU (CJIOKEHUE, BbIUMTAHUE,
yMHOeHHUe). DopMyIibl COKpAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJpPaTOB, KBAJpaT CyMMbl M pPa3HOCTH.
Pa3znoxxeHre MHOrousieHa Ha MHOXHTENIU: BBIHECEHUE OOILEro MHOMUTENS 3a CKOOKH, TpyNIUpOBKa,
IpUMEHeHHe (HOPMyJ COKpAIlEHHOIOo yMHOXeHHUs. KBazapaTHblf TpexuseH, pa3iioKeHHE KBaJpaTHOTO
TpEXUWIEHa Ha MHOXKUTEIIH.

«IIpakTuyeckue pacuersl no gopmyaam» Otpadotka 3anad Ne 14 KM OI'D

Boipaxkenue ¢ nepemeHHol. 3HaueHue BbIpaykeHus. [loacTaHOBKa BbIpa)KEHUH BMECTO [TEPEMEHHBIX.

Llenvie evipasicenun

CreneHb ¢ HaTypalbHBIM IIOKa3aTesleM U ee cBoiicTBa. [IpeoOpa3oBanus BbIpaKeHUH, cOlEpKaALUX
CTEIIEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

OpHowieH, MHorouseH. [IefcTBUS ¢ OJHOWIEHAMM M MHOTOWIEHaMH (CJIOKE€HUE, BbIYUTAHHE,
yMHOKeHHe). DopMyJIbl COKPAILIEHHOI'O YMHOKECHHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a1a4 Ne 15 KM OI'D.

Cucmempul nepagencme

CucreMbl HEPAaBEHCTB C OJHOM IEpeMEHHOH. PerieHne cucreM HEpaBEHCTB ¢ OJHOW MEPEMEHHOM:
JUHENHBIX, Kaopamueix. 1300paxeHne peleHnsl CUCTEMbl HEPaBEHCTB Ha YHCIOBOW NpsMOM. 3amnuch
pELIECHNs CUCTEMBI HEPABEHCTB.

«I'eomerpuueckue gurypsl. Yriabsm». Otpadotka 3amad Ne 16 KUM OI'D.

Benuuunwi

Bennuuna yrina. ['pagycnas Mepa yria.

Tpeyzonvnuk

CaoiicTBa paBHOOENPEHHOrO TpeyroibHUKA. BHemHuid yronm TtpeyronbHuka. CymMMma yIjioB
TPEYrOJIbHUKA

«I"'eomerpuueckue ¢purypsol. Jannub». OtpadoTka 3amau Ne 17 KM OI'D

Duzypui 6 ceomempuu u 6 OKpyHcarowem mupe

['eomerpuueckas ¢urypa. BHyrpenHss, BHemHss o0nacti Gurypsl, rpanuna. Jluauu u obnactu Ha
10ckocTH. Beinykias u HeBbinykias purypsl. [1nockas u Hernockas ¢urypsl. [lonstue Benuuunsl. J{nuHa.
N3mepenue ninuHbl. ENMHUIBI H3MEpEHUs AJIMHBI

Brinenenue cBoiictB 00bekTOB. POpMUpOBaHHE MPEACTABICHUI O METanpeAMETHOM MOHSITHH
«purypa». Touka, oTpe30K, mpsimasi, JIyd, JoMaHasi, INOCKOCTb, YroJl, OMCCEKTpHUCa yIJia U €€ CBOMCTBA, BU/IbI
YIJI0B, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cuMMeTpHsi reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKHX (UTYP.

«Ilmomaas MHOTOyroabHuKa». Otpadotka 3agad Ne 18 KM OI'D

H3zmepeHnus u eviuucienusn

[Tnomaau. @opmynsl IOMATN TPEYTONIbHUKA, MapaijiesiorpaMMa U ero YaCTHBIX BUJIOB, TPAICLHH,
dbopmyna ['epona, dhopmyna MIomaayd BBITYKIOTO YETHIPEXYTOJbHHUKA, (DOPMYIBI JUIMHBI OKPYKHOCTH W
IJIOIA U KpyTa



«H3mepenusi 1 BbruucaeHus». Orpadorka 3amad Ne 19 KUM OI'D.

Hzmepenus u gpluucnenus

[Tnomanu. @opMyIibl IIOLIAAN TPEYToJIbHUKA, MapajielorpaMMa U €ro YaCTHBIX BHUJIOB, TPAIELUH,
¢dopmyna TUIOIIAAM BBIMYKJIOrO YETHIPEXYTOJbHUKA, (OPMYNBI UIMHBI OKPY)KHOCTH M IUIOIIAJH Kpyra.
[Tnomianp npaBUIBHOIO MHOTOYTOJIbHHKA.

Teopema Iludaropa. TpUroOHOMETpPUYECKHE COOTHOIICHUS B MPSIMOYTOJILHOM TPEYrOJIbHUKE.
Tpuronomerpuyeckue QyHKIUU yria.

«Teoperuueckne acnekTbl». OTpadoTka 3amad Ne 20 KUM OI'D.
Teoperuueckne acreKThl, TEOPEMBbI, aKCHOMBI, OINpeIesIeHUs, (POPMYIIbI, IEMMBI.

Pecypcsl
Jluteparypa

- Kauarun B.B., Kauaruna M.H. Marematuueckue TpeHupoBouHble 3a1anud. M. Ockmo, 2019
- Jlanimo JI. /L., ITonmoB M.A. Marematunka. DK3aMEHalMOHHBIN TpeHaxep. M. «Ok3amen», 2019
HnTepHeT-pecypebl

http://math100.ru/ogenew/

https://www.time4math.ru/oge

https://neznaika.info/oge/math_oge

KanennapHo-temaTnyeckoe IJIiaHHPOBaHNE

Ne Tema 3ansTHs OcHoOBHbIE BUBI AEATEIBHOCTU aata
n/m (Ne 3amanus B KUM) yuanmxcs IJ1aH daxt
1,2 Beruucnenus n BoinonustoT apugmeTrueckue
npeoOpa3oBanus (6 JEICTBUS C pallMOHAIbHBIMU
3aganne KNUM) YHCIIAMH, BBIYUCIIAIOT 3HAYECHUS
YHCIJIOBBIX BBIPAXKECHUH, IEPEXOJAT OT
0JIHOM OpMBI 3anKcHu YKcia K Apyrou
3,4 JleficTBUTENBHBIC N3obpaxaroT ymciia TouKaMu Ha
yucna (7) KOOPAMHATHOU MPSAMOM, CPAaBHUBAIOT
JEHCTBUTENbHBIEC YMCIIA, BBITOJIHIIOT
BBIUUCIIEHUS U TpeoOpa3oBaHus,
BBITIOJIHSIOT IPUKUJKY pe3ybTaTa
BBIYUCIICHU.

5,6 | [IpeoOpaszoBanus BrImonHsAI0T BRIYUCTCHUS U
anreOpanyecKux npeoOpa3oBaHus apuPMETUUECKIX
BbIpaxxeHHi (8) BBIPa)XEHU, IPUMEHSIOT CBOMCTBA

apu(pMeTHUECKNX KBaJPaTHBIX KOpHEH
JUTSI TIpe00pa30BaHUs BRIPAKCHHI

7,8 YpaBHeHus u Pemaror nuHeHbIE U KBaApaTHBIE

HepaBeHcTBa (9) yYpaBHEHUS C OJHOU MEePEMEHHOM,
HEPABEHCTBA C OJIHOM MEPEMEHHON U
UX CUCTEMBI

9,10 | ®ynkuuu u rpaduku | CTPOSIT U YNTAIOT TpadUKU

(11) pa3nUYHbIN QYHKIUHI, YUTAIOT
rpaduku QYHKIMNA, OTIUCHIBAIOT C
MOMOIIBIO (DYHKIIMNA Pa3ITHYHBIC
3aBUCUMOCTH MEKIy BEITUYMHAMU,
WHTEPIPETUPYIOT TPpaPUKH
3aBUCUMOCTEN
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11,12

Yucnossle n
OyKBEHHBIC
BeIpakeHus (13)

Brimonastor npeodpazoBanmst
areOpandecKnx BhIPAKEHHH,
HaXOJAT 3Ha4eHUs1 OyKBEHHBIX
BBIPA)KCHUH, OCYILIECTBIIAA
HE00XOAUMBbIE IOJCTAHOBKHU

13,14 | IlpakTuueckue OcCy1IeCTBIIAIOT pacyeThl 110
pacyeTsl 1o (bopMyrnaM, BBIpaKaroT 3aBUCUMOCTH
dopmynam (14) MEK1y BEJINUUHAMU, BBIYUCIISIOT
3HA4YEHHUs1 YUCIIOBBIX BBIPAKEHUN
15,16 | [IpakTuxo- BEIIOIHAIOT BEIUUCIIEHUS U
OpPUEHTHPOBAHHBIE npeoOpa3oBaHusl, OCYIIECTBISIIOT
3ananus (1-5) IIPAKTUYECKHE PACUETHI, CTPOSIT U
UCCIIEAYIOT MaTeMaTHYEeCKIe MOJIEIH,
UCIOJIb3YIOT NPUOOPETEHHbIE 3HAHUS
U YMEHUS B IIPAKTUYECKON
JeSITeIbHOCTH
17,18 | I'eomeTpuyeckue Beinonuser necrBus ¢
¢burypsl. Yrisl (16) reOMEeTPUUYECKUMU (PUTYpaMH,
pelaroT MIIaHUMETPUYECKHE 3a7a9u
Ha HaXO0X/I€HUE FeOMETPUUECKUX
BEJINYUH (YIJIOB)
19,20 | 'eomerpuueckue Pacrnio3nator reomerpuueckue GUrypbl
¢urypsl. JJnunsl (17) | Ha IUIOCKOCTH, pa3iMyaroT UX
B3aMMHOE MOJIOKEHHE, U300paxaroT
reOMETPUYECKUE (PUTYPBI, PEIIAIOT
IUTAHUMETPUYECKUE 33/1a41 Ha
HaXO0XKJICHHE TeOMETPHUYECKIX
BEJIMYMH (JJIUH, YTIIOB)
21,22 | [Tnomanp Pacrnio3nator reomeTpruyeckue GUrypbl
MHoOroyrojbHuKa (18) | Ha IUIOCKOCTH, pemaT
TUTAHUMETPUYECKUE 3312491 Ha
HaXO0XKJICHUE T€OMETPUUYECKIX
BEJIMYMH (TUIOIIA/EH ), OCYIIECTBISAIOT
pacueTsl 1o popmynam
23,24 | I3mepenus u OrnpenensoT KOOpAUHATH TOYKU
Bbruuciienus (19) IUTOCKOCTH, IPOBOJISIT ONEPALIU HaT
BEKTOPAMH, BBIUUCIISIOT AJTUHY U
KOOPJMHATHI BEKTOPA, YrOJ MEeXITY
BEKTOpaMH, CUHYC, KOCUHYC U TaHT€HC
yria
25,26 | Teopetuueckue IIpoBogaT nokazarenbHbIE
acriekTsl (20) paccyXIeHus, OLIEHUBAIOT
JOTMYECKYIO IPABUIBHOCTD
pacCyXIeHHM, pacO3HAIOT
OIIMOOYHBIE 3aKIIOUYECHUS
27,28 | Cucrembl HepaBeHCTB | PemaroT ypaBHEHWMsI, HEpaBEHCTBA U
(15) WX CHCTEMBI,
29,30 | BeposTHOCTD HaxonsaT BeposATHOCTD CiIy4ailHbIX
coObITHii (10) COOBITHH B MPOCTEHIINX pacyeTax
31,32 | [locnenoBarensHOCTH | Pacmo3HaroT apudmMernueckue u

u iporpeccud (12)

TE€OMETPHYECKUE TPOTPECCHH,
pENIaoT 3a/1a4M ¢ MPUMEHEHHEM
(hopmysTel OOIIETO YieHA U CYyMMBI
HECKOJIbKUX YJICHOB POTPECCHH




Pabora ¢c KUM

33,34
(dactp 1)




