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IInanupyemMble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «MaremaTukay»

MaremaTnueckoe o00pa3oBaHHE SIBISETCA 00S3aTE€IbHOH W HEOTHEMIIEMOH YacThIO
o0miero oOpa3oBaHUs Ha BCEX CTYNEHSX MIKOJbl. OO0ydeHHEe MaTeMaTHKE B OCHOBHOM IIKOJIE
HAIpPaBJICHO HA JOCTUKEHUE CIENYIOIIMX pe3y1bmamos:.

1) 6 nanpasrenuu MUUHOCMHO20 paA3EUMUSL:

- dopMupOBaHUE MPEJICTABICHUH O MaTeMaTHKE KaK 4acTH OOLIeuYeIOoBEUYECKOM
KYJbTYPBbI, O 3HAUMMOCTHU MAaTCMAaTUKHN B PAa3BUTUN TUBUJIM3AllUH U COBPECMCHHOI'O O6H.I€CTBa;

- PazButue J1orm4eckoro M KpPUTUYECKOTO MBIIUICHHS, KYJIbTYphl —peuu,
CHOCOOHOCTH K YMCTBEHHOMY 9KCIIEPUMEHTY;

- dopMHUpPOBaHUE UHTEIIEKTYAIbHOM YECTHOCTU U OOBEKTUBHOCTHU, CIIOCOOHOCTH K
IPEOI0JICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OIIBITA;

= Bocnuranmne xadecTB JJMYHOCTH, O6CCHC‘II/IB3,IOIJ_II/IX CONHUAJIBHYIO MO6I/IJILHOCTB,
CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHbBIC PEILICHUS;

= CDOpMI/IpOBaHI/IC KadyeCTB MBIIJICHUA, H€06XO[[I/IMI)IX A ajalTanyumym B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE;

- Pa3Butne wuHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY M MaTeMaTHYECKUX
CIOCOOHOCTEMN;

- YMeHue 5ICHO, TOUHO, T'PaMOTHO U3JaraTb CBOM MBICIM B YCTHOW U NMUCBMEHHOU
peud, MOHMMAaTh CMBICI IIOCTaBJIEHHOW 3a/auM, BBICTpAUBaTh apryMEHTALUIO, MPUBOJUTH
HpUMEPHL U KOHTPIPUMEPHI;

- KpUTUYHOCTh MBINUIEHUS, YMEHHME paclio3HaBaTh JIOTMUECKH HEKOPPEKTHbIE
BBICKA3bIBAHUS, OTIIMYATE TUIIOTE3Y OT q)aKTa;

- [lpencraBieHne © MaTeMaTH4ecKOMl Hayke Kak cdepe 4eIoBe4eCKOM
JeSITeIbHOCTH, 00 3Tanax ee pa3BUTHs, O €€ 3HAUMMOCTH JUIs Pa3BUTHUS LUBUIN3ALUMY;

= eraTI/IBHOCTI) MBIIUJICHUS, MWHHUOWATUBA, HAXOJYUBOCTb, AaKTUBHOCTHL IIpH
peLIeHUH MaTeMaTHYeCKUX 3aa4;

- YMeHne KOHTPOJIUpPOBATh IPOIECC W pPe3yibTaT y4eOHOW MaTeMaTH4ecKO
NeSITeTTbHOCTH;

- CrocoOHOCTh K HSMOLMOHAIBHOMY BOCHPHUATUIO MaTeMaTHYeCKUX OOBEKTOB,
3a/1a4, PEIICHNUM, PacCyKICHNH;

2) 6 MemanpeomMemHoM HaAnPasieHuu:

- Pa3Butne mnpencraBieHuit 0 MaTeMaTHKe Kak (QopMe ONHUCaHUS U METOJE
MO3HAHUS JEUCTBUTEIBHOCTH, CO3/IaHUE YCIOBUH sl MPUOOPETEHUs] MEPBOHAYATIBHOIO OIbITA
MaTEeMaTU4YeCKOro MOJEIUPOBAHMS;

- @dopMmupoBaHHEe  OOIMX  CIOCOOOB  HMHTEUIEKTYaJlbHOM  JEATENBbHOCTH,
XapaKTEepHBIX I MaTEMAaTUKHU U SBIIAIOIIMXCS OCHOBOM IMO3HABATENIBHON KYJIBTYPBI, 3HAUNMOMN
JUISL PA3IMYHBIX Cep YeI0BEUeCKOi eI TeTbHOCTH;

- [TlepBoHavanbHble NpeACTaBICHUS 00 HAESIX W O METOJaX MaTeMaTUKH Kak
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, CPEACTBE MOACIUPOBAHUS SBJIICHUN U IIPOLIECCOB;

- YMeHue BUIETh MaTEMATHUUYECKYIO 337auyy B KOHTEKCTE MPOOJIEMHON CUTyalluu B
JIPYrUX JUCLUIUIMHAX, B OKPYXKAIOLIEH KU3HY;

- YMeHue HaXoAuTh B PA3IMYHBIX UCTOYHHKAX MH(DOpMAILHIO, HEOOXOAUMYHO IS
pelIeHnsT MaTeMaTU4eCKUX MpolsieM, NpeACTaBIsATh €€ B MOHATHOH ¢opme, NPUHUMATDH
pelleHre B yCIOBHIX HEMOJHOW U N30BITOYHOM, TOYHOH M BEPOSITHOCTHON MH(OPMALINN;



- YMeHue MmoHuMaTh U MCHOJIB30BAaTh MAaTEMaTHYECKHE CPEACTBA HATJSTHOCTH
(rpaduku, naUarpamMMmbl, TaONMIBI, CXEMbl W Jp.) JUIsl WUIIOCTPAIlMd, WHTEPIPETAILNH,
apryMeHTaIlnu;

- VYMeHHEe BBIIBUTATh THIIOTE3bl TIPU pENICHUW Y4YeOHBIX 3a7ad, [OHHUMATh
HE00XOUMOCTb UX ITPOBEPKU;

- YMeHHe TpHUMEHSATh WHAYKTHBHBIC W JCIYKTHBHBIC CIIOCOOBI PaCCYXICHHIA,
BUJICTh PA3UYHBIC CTPATETHH PEILICHUS 3a/1a4;

- [ToHnMaH#e CYNTHOCTH AJTOPUTMHUYECKUX MPEANUCAHUN U yMEHHE JICHCTBOBATH
B COOTBETCTBHH C MPEAJIOKEHHBIM aJITOPUTMOM;

- YMeHHe caMOCTOSITeTIbHO CTaBUTh II€H, BEIOMPATh M CO3/1aBaTh allTOPUTMBI JIJIs
peneHns yueOHbIX MaTeMaTHUECKUX MPooIIeMm;

- VYMeHHE IUIaHUPOBATh W OCYIIECTBISATH JICATEIBHOCTh, HAINpAaBJICHHYIO Ha
pelIeHne 3aa4y UCCIeI0BaTEIbCKOIO XapaKTepa;

3) 6 npeomemnom HanpaeieHuu:

- OBnajeHue MaTeMAaTHUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOAMMBIMU IS
MPOJOHKEHUsT 00pa30BaHMsl, U3YUEHHUs CMEXKHBIX IAUCLIMILINH, TPUMEHEHHUS B MOBCEAHEBHOU
JKU3HU,

- Coznmanue (QyHaameHTa Ui MaTeMaTHYeCKOro pa3BUTHUS, (OPMUPOBAHUS
MEXaHU3MOB MBILUIEHUS, XaPAKTEPHBIX JIJI1 MAaTEMaTUYECKOH JAESTEIbHOCTH;

- OBnanenne 0a30BBIM TOHATHHHBIM amlapaToM 10 OCHOBHBIM pasjenam
COJIep’KaHusl, MPEICTaBICHHE OO0 OCHOBHBIX H3Y4YaeMbIX MOHATHUSAX (YUCIIO, TeoMeTpuyecKas
¢durypa, ypaBHEHHE, BEPOSITHOCTh) KaK BOXXHEHIIINX MAaTEMAaTUUYECKUX MOJENSIX, MO3BOJISIOIINX
ONUCHIBATh U U3y4aTh peajbHbIEC MPOLECCHI U SABJICHHUS;

- YMenue paboTaTh ¢ MaTeMaTHYEeCKHM TEKCTOM (aHAIM3UPOBATh, HM3BJICKATH
HEOOXOUMYI0 HWH(POPMAIUIO), TPAMOTHO TPUMEHSATh MAaTEMaTHYCCKYI0 TEPMHUHOJIOTHUIO U
CHUMBOJIMKY, UCIIOJIb30BaTh PA3INYHbIC S3bIKM MATEMATHKH;

- Pa3Butue mpencraBieHUi O 4YWciie, HATypaJIbHBIX YHCEI, OBJIAJCHUE HABBIKAMU
YCTHBIX, IUCbBMEHHBIX, HHCTPYMEHTAIbHBIX BEIYMCIICHUN;

- OBnazieHue OCHOBHBIMHU CIIOCOOAMU TIPEACTABICHUS U aHAIN3a CTaTHCTHYECKUX
JTAHHBIX; HAIMYKME NPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE U O
Pa3IMYHBIX CIIOCO0aX UX U3YUEHUSI, O BEPOSITHOCTHBIX MOJIETISX;

- YcBoeHHE CHUCTEMAaTHUECKUX 3HAHUM O MIOCKUX (Urypax M MX CBOMCTBax, a
TAaKX€ Ha HAIJIIIHOM YPOBHE — O MPOCTEUIINX ITPOCTPAHCTBEHHBIX TEJaX, YMEHUE PUMEHATH
CHCTEMAaTUYECKUE 3HAHUA O HUX JUIS PEIIEHUS T€OMETPUYECKUX U TPAKTHUECKUX 3a/1a4;

- YMeHus: u3MepsATh UIMHBI OTPE3KOB, BEIUYUHBI YTIIOB, UCTIOIB30BaTh (HOPMYIIBI
JUTSL HAXOXKICHUSI IEPUMETPOB, TIJI0MaIel 1 00bEMOB T€OMETPUUYECKUX (DUTYD;

- YMeHue NpUMEHATh W3YyYEHHBIE MOHATHS, PE3yJIbTaTbl, METOMABI ISl PELICHUS
3a71a4 MPAKTUYECKOTO XapakTepa M 3aJady M3 CMEXKHBIX JUCHUIUIMH C HCIIOJIb30BAHUEM IIPU
HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHAIOB, KAIBKYJIATOPA, KOMITBIOTEPA.

- Ymenue MIPOBOJUTH KJIacCU(UKAIIHH, JIOTUYECKHE 000CHOBaHHSI,
JIOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKIACHU;

- YMeHue pacno3HaBaTh BHJBI MaTEMaTHYECKHX YTBEPXKICHUN (aKCHOMBI,
oTpesieNieH s, TEOPEMBI U JIp.), IPsSMbIE U 0OpaTHBIE TEOPEMBI;

- OBnajeHne CHUMBOJIBHBIM  SI3BIKOM  aireOphl, TPHEMaMH  BBIMOJHEHUS
TOXKJIECTBEHHBIX MPe0oOpa3oBaHUil pallMOHATBHBIX BBIPAKECHUI, PEIICHUS YpaBHEHHH, CUCTEM
YpaBHEHUH, HEPABEHCTB U CHCTEM HEPABEHCTB, YMEHHE HMCIOJIb30BaTh UJCI0 KOOPIUHAT Ha
IUIOCKOCTH Ul WHTEPIIPETALMM YpPAaBHEHUM, HEPABEHCTB, CHUCTEM, YMEHHUE IPUMEHSITH
anreOpanveckre mpeoOpa3oBaHus, anapaT YPaBHEHUM U HEPABEHCTB JJIsl PEIICHUS 3a/1a4 U3
Pa3IMYHBIX Pa3/IeNIOB Kypca;



- OBnageHne CUCTEMO (PYHKIIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM S3BIKOM
U CUMBOJIUKOW, YMEHHE Ha OCHOBE (PYHKIIMOHATbHO-TpadUIeCKUX MPEACTaBICHUIN ONMUCHIBATh
Y aHAJIM3UPOBATh PEAJIbHBIE 3aBUCUMOCTH;

- OBnazneHre reoMeTpUYECKUM S3bIKOM, YMEHHUE MCIOJIb30BATh €ro Ul OMUCAHUS
MPEAMETOB  OKPYXKAIOIIEr0  MHUpPa, Pa3BUTUE MPOCTPAHCTBEHHBIX  MPEJACTABICHUU U
M300pa3uTeIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUUECKUX MTOCTPOCHU.

5-9 kiaccbl

JIMYHOCTHBIMHM  pe3yJbTaTaMHM u3y4deHUs npeamera «Marematuka» (B BuUie
CIeNYIOMUX YYeOHBIX KypcoB: 5—6 kmacc — «Maremarukay, 7-9 kimacc — «Anrebpa» u
«"eomeTpusi») ABISIOTCS CIEAYIONIME KaueCTBa:

- HE3aBUCUMOCTDb U KPUTUYHOCTH MBIIIJICHUS,

- BOJISI 1 HACTOMYHMBOCTE B JOCTHXXCHHH LICIIH.
CpGI[CTBOM JOCTHUIKCHUS OTHUX PE3YJILTATOB ABJIACTCA:

- cucTema 3aJaHui y‘Ie6HI/IKOB;

- npeaCTaBJICHHAA B y‘Ie6HI/IKaX B SBHOM BHJC OpraHu3alusa MaTrepuaja II0
IMPUHIUITY MUHUMAKCA,

- HCIIOJIb30BAHUE COBOKYITHOCTU TCXHOHOFHﬁ, OPUCHTHUPOBAHHBIX Ha PAa3BUTUC
CaMOCTOATCIBHOCTH W  KPHUTHUYHOCTH  MBIINUICHHA: TCXHOJIOI'USA HpO6J’IeMHOFO Aauainora,
TCXHOJIOTHA IPOAYKTHBHOT'O YTCHHA, TCXHOJIOT WA OLICHUBAHM.

MertanpeAMeTHbBIMHM pe3yJbTaTaMM H3Y4YeHHMs] Kypca «MaremaTtuka» SBISIOTCA
NepBOHAYalIbHbIE MPEACTAaBICHUS 00 HAESIX M O METOJaX MAaTeMaTHUKU KaK YHUBEPCAIbHOM
A3bIKE HAYKU M TEXHUKU, CPEACTBE MOJEIMPOBAHNUS SBJIEHUIN U IIPOLIECCOB;

- YMEHHE BHJIETh MAaTEMAaTHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOIN CUTyalluu B
JpYTUX AMCLUUILIMHAX, B OKPYKaIOLIEH JKU3HH;

- YMEHHE HaXOAWTh B Pa3UYHBIX UCTOYHHKAX MHPOPMAIUIO, HEOOXOAUMYIO IS
pelIeHHus MaTeMaTH4ecKuX MpoOseM, MpeACTaBlIsATh €€ B MOHATHOH (opme, NpUHUMATH
pellIeHNe B YCIOBUAX HEMOIHON U N30BITOYHOMN, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

- YMEHHME IOHUMaTh M MCMOJIb30BaTh MaTEMATUYECKHE CPEJICTBA HarJsJHOCTU
(rpaduiku, nuarpaMMmbl, TaOMUIBI, CXEMbl W JAp.) Uil WJUTIOCTPAIlMHM, WHTEPIIPETAlNH,
apryMeHTaluu;

- YMEHHE BBIIBUTAaTh THUIOTE3bl TMPU pEHIeHHH YYeOHBIX 3aja4y, TOHUMATh
HEO0OXOUMOCTb UX MTPOBEPKU;

- yMEHUE TPHUMEHATh HHIYKTUBHBIE U JI€AYKTHUBHBIE CIIOCOOBI pacCyXJeHH,
BUJIETh PA3JIMYHbIE CTPATETUU PELICHUS 3a/1a4;

- MOHMMAHHE CYIIHOCTH JIFTOPUTMHYECKHUX MPENNUCAaHUI U yMEHHUE AEMCTBOBATh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

- YMEHHUE CaMOCTOSITENIbHO CTAaBUTh 1I€IH, BHIOUPATh U CO3/1aBaTh AJTOPUTMBI JUIs
penieHust yueOHbIX MaTEMaTHUYECKUX MPOOIIeM;

- yYMEHHUE IUIAHUPOBaTb M OCYIIECTBIISATh JESATEIbHOCTb, HANpaBICHHYIO Ha
pelieHune 3aa4 UCCIIeJOBaTEIbCKOI0 XapaKkTepa;

IIpeaMeTHbIMM  pe3yJbTaTAMH H3y4eHHs IpeaMmera «MaremaTuka»  SBISIOTCS
CJEIYIOLINE YMEHUS:
5-i1 kiaace

Hcnonvzosams YMCHUA pa6OTaTB C MAaTCMaTH4YCCKHMM TCKCTOM (CprKTypI/IpOBaHI/IC,
H3BJICUCHUC HCOGXOHHMOﬁ I/IH(I)OpMaI_II/II/I), TOYHO U I'PaMOTHO BbIpa>KaTb CBOWU MBLICJIIA B YCTHOI>'I
1 MACHMEHHOM peuHr, NpUMCHASL MAaTEMATHYCCKYIO TCPMHUHOJIOTUI0O 1 CUMBOJIMKY, UCITIOJIB30BATh



pasiMYHbIe S3bIKM MaTeMaTHKH (CIIOBECHBIH, CUMBOJHMYECKUH, TpauuecKuil), pa3BUTHA
CIOCOOHOCTH 0OOCHOBBIBATDH CYX/IEHUS, IPOBOANTH KIacCU(UKAIHIO;

Brademb 06a30BbIM IOHSATUHHBIM aNapaToM: HMMETh IPEACTABICHUE O 4YHUCIe, IpooH,
OpOIeHTaX, 00 OCHOBHBIX T'€OMETPUYECKUX OOBeKTax (TOuka, mpsMas, JOMaHas, Yrol,
MHOI'OYTOJIbHUK, MHOI'OIPaHHMK, KpYI, OKPYXXHOCTb, wap, chepa u mp.), GopMHUpOBaHMS
NPEJCTAaBICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE M Pa3IHMYHBIX CIIOCO0ax
UX U3y4YEHMUS;

Ymems BBIIONHATH apUPMETHUYECKHE TMpeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAKECHUH,
OPUMEHATh UX ISl peuleHHs Y4eOHBbIX MaTeMaTHYeCKUX 3aJad W 3a/ad, BO3HUKAIOIUX B
CMEKHBIX YUE€OHBIX ITPEIMETaX;

Ymems m0Nb30BaATHCS U3YUCHHBIMUA MaTeMaTHUECKUMH (hopMynamu;

3namb OCHOBHBIE CHOCOOBI MPEACTABICHUS M aHaJIM3a CTATUCTUYECKUX JAaHHBIX; YMETh
pelaTh 3aa4u ¢ OMOIIBIO Iepedopa BceX BO3MOKHBIX BADUAHTOB,;

Ymemv NpUMEHATh U3YYEHHBIC NOHSTHS, PE3YNbTaThl U METOABI IPU PEUICHUM 3aJad M3
pa3jMuYHBIX pa3/leiIoB Kypca, B TOM 4YMCIE 3a7ad, HE CBOSIIMXCS K HENOCPEICTBEHHOMY
IPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

6-i KJacce

Hcnonvzoéams TIpU pellIeHMM MaTeMaTHYECKUX 3aJad, MX OOOCHOBAHUM U IPOBEpKE
HalJICHHOTO PEIICHHs 3HAHUE O:

- JECATUYHBIX APOOSX U MpaBUIaX JEHCTBUI C HUMU;

- OTHOUICHUSIX U MPOMOPLMSIX; OCHOBHOM CBOWCTBE IIPOIIOPLIUY;

- IPSMOI U 00paTHON MPOMOPIIMOHATBHBIX 3aBUCHMOCTSX M UX CBOMCTBAX;

- IIPOLIEHTAX;

- LEJIBIX ¥ JPOOHBIX OTPULIATEIbHBIX YMCIIAX; PAMOHAIBHBIX YHCIIaX;

- IIPaBUJIE CPAaBHEHHUS PAllMOHATIbHBIX YUCEIL;

- IIpaBWJIaX BBHINOJHEHUS ONepaluil HaJ paloOHaIbHBIMU YHCIAMM; CBOMCTBax
onepauuu.

— Cpasnusams NeCATUYHBIE IpOOH;

- 8bINOIHAMY OTIEPALUHU HAJ| NECATUYHBIMU IPOOSIMU;

- npeobpazosviéamsy NECATUUHYIO IpoOb B 0OBIKHOBEHHYIO M HA000pOT;

- OKpy2simb LIEJbIE YUCIIA U JECATUYHbIE JpOOu;

- Haxooums NPUOIKEHHBIE 3HAYEHUSI BEIMYMH C HEJTOCTATKOM U U30BITKOM;

- 8bINOAHAMY TPUOTMKEHHBIE BBIYMCICHUS U OLIEHKY YMCIOBOTO BBIPAXKEHHUS;

- Oenums YUCII0 B JAaHHOM OTHOIIEHHH;

- HaxoOoums HEU3BECTHBIN YJIEH MPOIOPIINH;

- HAxXo0umbw JaHHOC KOJIMYCCTBO MPOUCHTOB OT YMUCIIAa W YHUCIIO TI0 H3BECCTHOMY
KOJIMYCCTBY MMPOLUCHTOB OT HCTO,

- HAaxooums, CKOJIbKO MPOLIEHTOB OJIHO YUCIJIO COCTABIISIET OT IPYTroro;

- yeeauuusams U yMEHbIIATh YACIIO HA JAHHOE KOJINYECTBO IPOLIEHTOB;

- peuwiamsb TEKCTOBBIE 337ja4l HA OTHOILIEHUS, IIPONOPLIMY U IIPOLIEHTHI;

- cpasHusams Ba pallMOHABHBIX YHCIIA;

- 8bINOIHAMG ONEPALNU HaJ PAllMOHAIBHBIMHU YHCIaMH, HCIOJIb30BaTh CBOMCTBa
orepanuil 11s yIpouleH!s BBIYMCIECHUN;

- Haxooums PENICHUs <CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3ajad, B KOTOPBIX
UCIIOJIb3YIOTCSl MaTeMaTUYECKUE CPEJICTBA;

- co30aéamv TPOAYKT (pe3ynbTaT MPOEKTHOM MAEATENHOCTH), JUISl M3Yy4eHHS U
OINMCAaHUS KOTOPOTO UCTIONIB3YIOTCSI MaTeMaTHUECKHE CPE/ICTBA.



- KJacc.
Anareopa

Hcnonvzoéams TIpU pellIeHMM MaTeMaTHYECKUX 3aJad, UX OOOCHOBAHUM U IPOBEpKE
HalJICHHOTO PELICHNs 3HAHUE O:

- HaTypaJbHBIX, IIEJBIX, PAIMOHAIBHBIX, HPPAMOHAIBHBIX, JIEHCTBUTEIbHBIX
qHuCax;

- CTEIECHU C HATypAJIbHBIMU MTOKA3aTEIISIMU U UX CBOMCTBAX;

- OJHOWICHAX U MpPaBUJaX JICUCTBUN C HUMU;

- MHOTOWICHAaX U MPaBUJIax ACHCTBUI C HUMH;

- dbopmysax COKpaEHHOTO YMHOKEHNS,

- TOXKJECTBAX; METOIaX JOKa3aTeIhLCTBA TOXKIECTB;

- JIMHEVHBIX YPAaBHEHUSX C OJHON HEU3BECTHOM M METOAX UX PELICHUS;

- cHUCTeMax JIBYX JIMHEHMHBIX YPAaBHEHUN C JIByMS HEU3BECTHBIMM M METOJAX HX
peuieHus.

- Buvinoansame neWicTBHSA ¢ OJHOYICHAMHA 1 MHOTOWICHAMM,

- V3HA8amb B BBIPAKEHUSIX (HOPMYJIIBI COKPAIIEHHOTO YMHOKEHUS ¥ IPUMEHSTH UX;

- PACKIadbléams MHOTOWICHBI HA MHOKUTEIIH;

- 8bINONHAMYL  TOXKIECTBEHHbIE  NPeoOpa3oBaHUS  LENbIX  alreOpandeckux
BBIPAKECHMI;

- 0oKa3vleams MPOCTEHIIINE TOKIECTBA,
- HAxXoOums YUCJIO COUYETAaHUH U YUCIIO pa3MELICHUH;
- peuwiamsb JTUHENHBIE YPABHEHHS C OJTHOM HEM3BECTHOM;

- peuiamsb CUCTCMBI IBYX JIMHEMHBIX ypaBHeHI/Iﬁ C IByMs HEU3BECTHBIMH MCTOAOM
noACTaHOBKH U MECTOA0OM anrerqueCKoro CJIOKCHMUA,

= pewamsb TCKCTOBBIC 3a1a4U C IIOMOIIBIO JIMHCHHBIX ypaBHeHI/Iﬁ " CHUCTEM,

- HAX00Umb peuICHUd <«CGKU3HCHHBIX» (KOMHCT@HTHOCTHHX) 3ala4, B KOTOPBIX
HCIOJIB3YIOTCA MATEMATHYCCKUC CPECIACTBA,

- co30asams TPOAYKT (pe3yslbTaT MPOEKTHOW NEATENbHOCTH), AN HU3YyYEHHUS U
OMMUCaHUsl KOTOPOT'O UCTIONb3YIOTCA MATEMATHUECKUE CPENICTBA.

7-# KJacc.
I'eomerpus

Hcnonvzosams pu pCHICHUHU MATEMATHYCCKHUX 3ajad, HX 00OCHOBAaHHM U IMPOBEPKE
HalJIECHHOTO peuieHusd 3HAHUC O:

- OCHOBHBIX T€OMETPUYECKUX MOHATUSAX: TOUKA, MpsAMas, IIIOCKOCTb, JIy4, OTPE30K,
JIOMaHasi, MHOTOYT OJIbHUK;

- OTIpeIeNIeHUH yIia, OUCCEKTPUCHI Y1, CMEXKHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOMCTBaX CMEXHBIX U BEPTUKAIbHbBIX YIJIOB;

- ONpe/eNIEcHUH PpaBEHCTBA T'EOMETPHUYECKHX (Uryp; NpHU3HAKaX paBeHCTBa
TPEYTrOJIbHUKOB;

- FEOMETPUUECKUX  MECTax Touek; OHCCeKTpuce yria U  CEepPelMHHOM
NEPIEHIUKYIIAPE K OTPE3KY KaK T€OMETPHUUECKUX MECTAX TOUEK;

- ONpENETCHUN TMAPAIUIEIbHBIX NPSIMBIX; MPU3HAKaX U CBOMCTBAX IMapauleIbHBIX
MPSIMBIX;

- AaKCHOME I1apaJlIEIbHOCTH U €€ KPaTKOM UCTOPHUH;

- (bopMyIie CyMMBI yIJI0B TPEYrOJIbHHKA;

- ONpPEJIETICHUN U CBOMCTBAX CPEIHEN JTMHUM TPEYTrOJbHUKA;



PaBEHCTBO;

IIPSIMBIX;

8-# kyacc.
Auredpa

teopeme Daeca.

IIpumenams CBONCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PEIICHUU 3ajay;

HAX00UMb B KOHKPCTHBIX CUTyallUAX PABHBIC TPCYrOJIbHHUKHU H OOKA3bIBATh HUX

ycmaHnaeiusams 1apajlJICIbHOCTD IMPAMBIX U IIPUMCHATD CBOICTBa napajjaCIbHbIX

NpUMeHsAmMb TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA;

uUcnonvL306ams TEOPEMY O CpEeIHEW JIMHUU TPEyrojibHUKa U TeopeMy Daneca npu
pEIICHUH 3a]1a4;

HAX00UMb pelICHUA <(GKHU3HCHHBIX) (KOMHCTGHTHOCTHHX) 3a/la4d, B KOTOPBIX
HCIIOJIB3YIOTCA MaTEMAaTHYCCKUEC CPCACTBA,

co30aéamv TPOAYKT (pe3ynbTaT MPOEKTHOW MAEATENLHOCTH), Ul M3YyYCHHS |
OMKCAHUS KOTOPOTO UCIIONIB3YIOTCS MaTeMaTHUeCKHE CPEICTBA.

Hcnonvzosams IIpru pCHICHUHU MATEMATHYCCKHUX 3adad, HUX 000CHOBAaHUH H ITPOBEPKEC
HaﬁZ[GHHOFO PCUICHUA 3HAHHUC O:

anreOpandecKkoil IpoOw; OCHOBHOM CBOMCTBE IpOOH;
NpaBUIax JEHCTBHI C aNreOpandecKuMu IpoOsSMu;
CTENEHSIX C LEJIBIMU IT0KA3aTeIsIMU U UX CBOWCTBAX;

CTaHAApPTHOM BHJC YUCJIA,
k

byHkHIx Y = kx+b y=x? y= 3 X CBOMCTBax U rpadukax;
MOHSATUH KBAJIPATHOTO KOPHS U apU(PMETUIECKOTO KBAJPATHOTO KOPHSI,;
CBOICTBax apu(PMETUUECKUX KBAJPATHBIX KOPHEH;

bynkuuu Y = VX | e cpoiicTBax u rpaduke;

bopmyIie A1 KOpHEH KBapaTHOTO ypaBHEHMS;

TeopeMe Bueta 1715 npuBeI€HHOTO U OOIIET0 KBaJPAaTHOTO YpaBHEHMUS;

OCHOBHBIX METOJAaX PCIICHHUA LICJIbIX paluOHAIIBHBIX ypaBHeHI/II\/’II

Pa3JI0KCHUA Ha MHOXUTCIIU U MCTOAC 3aMCHBI HCHSBGCTHOﬁ;

METO/I€ peLIeHHsI IPOOHBIX pallMOHAIBHBIX YpaBHEHUII;

OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PallMOHAIBbHBIX YPaBHEHUH.
Coxpawams anredpandeckue Apoou;

8bINOIHAMb ApUPMETUUYECKUE NEUCTBUSA C allreOpandecKuMHU Ipo0smMu;

METOJEC

UCNOIb3068aMb CBOMCTBA CTEIICHEH C IEJIBIMH IT0Ka3aTeIISIMH IIpH pCUICHUM 3a1a4,

sanucvleantv 4UcCila B CTaHAApTHOM BUJE;

8blNOJIHANMb TOXKICCTBCHHBIC npeo6pa30BaHmI palOHaJIbHBIX BLIpa)KeHPIﬁ;

k

> — 2 —
cmpoums rpadukn pynkiuin Y =KX+b y =x? Yy ==y pcnogssoars ux

X

CBOMCTBA TP PEIICHNUH 3a/1a4;

3ajauy;

3aa4;

BblHUCIAIMb apI/I(I)MCTI/I‘-ICCKI/IC KBaApPATHBIC KOPHH,

npuMeHAmb CBOMCTBAa apU(PMETUYECKHX KBAJPATHBIX KOPHEH NpU peIIeHUun

cmpoumsb Tpaduk GyHKIUH Y = VX 4 uenons3oBats ero coiicTsa MIpU PEIICHUN

peuwiamsb KBaApPaTHBIC YPABHCHHA,



- npumensims Teopemy Bueta npu penieHuu 3aaay;

- pewiamsb OCIIBIC PAIUOHAJIIBHBIC YPAaBHCHUA MECTOJOM PA3JIOKCHUA HAa MHOXUTCIIN
1 MCTOAOM 3aMCHBI HGI/I3BGCTHOI>'I;

- peuwiams 1poOHbIE YpaBHEHUS,
- peuiams CUCTEMbI pallMOHAIIBHBIX YpaBHEHUII;

- pewiams TEKCTOBBIE 3aJa4d C [OMOIIBI0 KBAJAPATHBIX M PALHOHAIBHBIX
YpPaBHEHUH U UX CUCTEM;

- HAX00UMb pelICHUA <(GKHU3HCHHBIX) (KOMHCTCHTHOCTHBIX) 3a/la4, B KOTOPBIX
HCIOJIB3YIOTCA MATEMATHYCCKUC CPCACTBA,

- co30asams TPOAYKT (pe3yNbTaT MPOEKTHOW MAEATENbHOCTH), A HU3YyYEHHUS U
OMKCAHUS KOTOPOTO UCIIONB3YIOTCS MaTEMaTHYECKUE CPEACTBA.

8-# kJacc.
I'eomerpus

Hcnonvzosams IIpyu pCHICHUHU MATEMATHYCCKHUX 3aJa4d, HUX 00OCHOBAaHHM U IMPOBEPKE
HaﬁZ[GHHOFO PCUICHUA 3HAHHUC O:

- ONpe/ieNIeHuU MapajjenorpamMmma, pom0a, MpsAMOYrojbHHKA, KBajpara; HX
CBOICTBAxX U MpPU3HAKAX;

- ONpE/ENICHUU Tpaleluy; 3JIEMEHTax TpaleluHu; TEeOopeMe O CpeaHed IMHHUU
Tpaneuuy;

- OTpeieieHUU OKPYKHOCTH, Kpyra M UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YTJIOB, CBA3aHHBIX C OKPYKHOCTBIO;

= OIpCACIICHUU U CBOMCTBAX KacaTClIbHBIX K OKPYKHOCTHU,; TCOPEMC O PAaBCHCTBC
ABYX KaCaTCJIbHBIX, HpOBeI[éHHLIX u3 OﬂHOﬁ TOYKH,

- OIPEJIETICHUH BIIMCAHHON U OIIMCAHHOW OKPYKHOCTEH, UX CBOMCTBAX;

- ONpCACIICHUN TPUTOHOMETPHUYCCKUC CI)yHKI_II/II/I oCTporo yrija, OCHOBHBIX
COOTHOIIECHUM MCKIAY HUMH,

- npuéMax petieHus NPSMOYTOJIbHBIX TPEYTrOJbHUKOB;
- TPUTrOHOMETpHUYECKNX (yHKIHUAX yriaoB ot 0 g0 180°;
TEOpEMe KOCHHYCOB M TEOPEME CUHYCOB;
- npuéMax pelIeHus IPOU3BOJIbHBIX TPEYTOJIbHUKOB;
(dopMynax Juisl 0N TPEYTOJIbHUKA, TapajuleIorpaMMa, TPaeluu;

- teopeme ITudaropa.

- Ilpumensimy IPU3HAKU M CBOICTBA mapaijienorpamMMa, pom0a, MpsiMOyrojbHHUKa,
KBaJipaTa IpH pelIeHnH! 3a/1ay;

- peuiams IPOCTEHUIINE 3a1a4U Ha TPAIELHIO;

- HAaxoO0ums TPAJYCHYIO MEpY YIJIOB, CBS3aHHBIX C OKPYXHOCTbIO; YCTaHABIUBATh
UX PaBEHCTBO;

- npuUMeHamb CBONCTBA KAaCaTENIbHBIX K OKPYKHOCTHU IIPU PEILIEHUU 3a4a4;

- peuwiams 3a]a4y Ha BIUCAHHYIO U ONMHCAHHYIO OKPY>KHOCTb;

- 6bINOIHAML OCHOBHBIE I'€OMETPUYECKUE MOCTPOEHHSI C IOMOIIBI LUPKYIS U
JMHENKY;

- HaxoOums 3HAYEHUs TPUTOHOMETPUUYECKHX (YHKIMH OCTpOro yriaa uepes
CTOPOHBI IPSMOYTOJILHOTO TPEYTOJbHUKA;

- NPUMeHAMb COOTHOIICHUS MEXIy TPUTOHOMETPUYECKMMU (QYHKLIUAMHU TPH
pelleHnn 3a7ay; B YAaCTHOCTH, MO 3HAYEHHMIO OJAHOM M3 (YHKUMHA HAXOAMTh 3HAYEHUS BCEX
OCTaJIbHBIX;



- peuiams IPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

- c600umsb paboOTy ¢ TpUroHOMETpudecKUMH (GyHKImMsMH yriaoB oT 0 mo 180° k
CJIy4aro OCTPBIX yTJIOB;

- npuUMeHamb TEOPeMy KOCUHYCOB U TEOPEMY CUHYCOB IIPU PEILIEHUH 3a/a4;
- peuiams TPOU3BOJIbHBIE TPEYTOJIbHUKH;

- HaxoOoums TUIOIIAIU TPEYrOJbHUKOB, IapajlIeJIOrPaMMOB, TPaNeLHii;

- npumensams Teopemy Iludaropa npu pemennu 3anay;

- Haxooums MPOCTEHUILINE T€OMETPUIECKIE BEPOSITHOCTH;

- HAX00UMb pelICHUA <(GKHU3HCHHBIX) (KOMHCTCHTHOCTHBIX) 3a/la4, B KOTOPBIX
HCIOJIB3YIOTCA MATEMATHYCCKUC CPCICTBA,

- co30asams TPOAYKT (pe3yNbTaT MPOEKTHOW MAEATENbHOCTH), A HU3YyYEHHUS U
OMKCAHUS KOTOPOTO UCIIONIB3YIOTCS MaTeMaTHUeCKHE CPEICTBA.

9-ii kaacc.
Auredpa

Hcnonvzosams npu peuiCcHUM MATCMATHUYCCKUX 3ajdad, HX 00OCHOBaHUH U IIPOBEPKE
HaﬁI[CHHOFO PCUICHUA 3HAHHUC O

- CBOWCTBAaX YHCJIOBBIX HEPABEHCTB;

- METOJIaX PEelICHHs JTMHEHHBIX HEPABCHCTB;

- CBOMCTBaX KBaJAPaTUYHOU (YHKIIHH;

- METO/aX PEIICHUs KBAIPAaTHBIX HEPABEHCTB;

- METO/JIe HMHTEPBAJIOB JJIsl PELICHUS pPallMOHANBHBIX HEPABEHCTB;
- METOJIaX PEeIICHHs CHCTEM HEPaBEHCTB;

- cBoiicTBax U rpaduke QyHKIUU Y = X" [pH HATYpaIbHOM N;

- OIIpEJICTICHNH U CBOMCTBaX KOpHEW CTeneHu N;

- CTETIEHX C pallMOHAILHBIMU TOKa3aTeIsIMU U UX CBOMCTBAX;

- OTIPEIEJICHUU U OCHOBHBIX CBOMCTBaX apu(PpMETHUYECKON mporpeccuu; hopmyie
JUTST HAXOXKJICHUSI CyMMBI €€ HeCKOJIbKUX MEPBHIX YJICHOB,;

- ONpCACIICHUN W OCHOBHBIX CBOMCTBaxX FCOMeTpI/I‘ICCKOI\/’I IMpoOrpeccuu; (I)OpMyJ'IC
AJI1 HAXOKACHUSA CYMMBbI €€ HECKOJIbKHUX MEPBLIX YICHOB,

- dbopmyne g CyMMBl OECKOHEYHOM TI'€OMETPHYECKOH TMPOrPeccuu  Cco
3HaAMEHAaTEJNEeM, MEHBIIINM 10 MOYJIIO0 €IUHHULIBL.

- HUcnonv3zoéamsy  CBOWCTBA  4YMCIOBBIX HEPABEHCTB M MpeoOpa3oBaHUS

HEPaBEHCTB;
- 00Ka3bl6ams MPOCTENIINE HEPABEHCTBA;
- peuiams JTUHENWHbIE HEPABEHCTBA,
- cmpoums TpapUK KBaJpaTHUYHOW (DYHKIMM W HUCIOJB30BaTh €ro NMpH peIIeHUH
3ajady;

= pewiamsb KBaApaTHBIC HCPABCHCTBA,
= pewamsb palluOHAJILHBIC HCPABECHCTBA METOJOM UHTCPBAJIOB,
- pewiamsb CUCTEMbI HCPABCHCTB,

- cmpoums TpaduK GyHKIMU Y = X [pH HATypadbHOM N U MCIONB30BaTh €r0 MpU
pELIEHNH 3a/1ay;

- Haxoo0ums KOPHH CTETICHH N,

- ucnonvb306amy  CBOMCTBA  KOPHEH  CTEMEHM N TPH  TOKACCTBEHHBIX
npeoOpa30BaHUsX;

- HAxXoO0umsv 3HAUCHUS CTEIICHEN C paliOHaJIbHBIMU ITOKAa3aTCISIMHU,



- pewams OCHOBHBIC 32/1a41 HA apU(PMETUIECKYIO U TEOMETPUUECKYIO IIPOTPECCHH;

- Haxooums CyMMYy OECKOHEYHON I'e€OMETPUUYECKON MPOrpeccuu co 3HaMEeHATeseM,
MEHBILIUM 10 MOJYJIIO €AUHUIIBI,

- HAX00UMb pelICHUA <(GKHU3HCHHBIX) (KOMHCTCHTHOCTHBIX) 3a/la4, B KOTOPLBIX
HCIIOJIB3YIOTCA MaTEMAaTHYCCKUEC CPCACTBA,

- co30aéamv TPOAYKT (pe3ynbTaT MPOEKTHOM MAEATENLHOCTH), ULl M3YyYCHHS |
OMKCAHUS KOTOPOTO UCIIONIB3YIOTCSI MaTeMaTHUYeCKHE CPEICTBA.

9-# kJaacc.
I'eomerpus

Hcnonvzosams npu peHIiCHUMU MATCMATUYCCKUX 3alda4d, HX 00OCHOBaHUHM U IMPOBEPKEC
HafIHGHHOFO pE€IICHUA 3HAHHUEC O:

- NPU3HAKAX 110100Us1 TPEYTOJIbHUKOB;

- TEOopeMe O IPOIOPLUOHAIBHBIX OTPE3KaXx;

- CBOWCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- IIPONOPLUUOHAIIBHBIX OTPE3KAX B IMPSAMOYIOJIbHOM TPEYTOJIbHUKE;
- IIPONOPLUOHAIIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOILEHUH IUIOMIA e MOJOOHBIX MHOIOYTOJIbHUKOB;

- CBOMCTBaxX IMPAaBUJIBHBIX MHOT'OYT'OJIbHUKOB; CBA3U MCIKIY CTOpOHOfI IIpaBUJIbHOI'O
MHOTI'OYT'OJIbHHKA U paluyCaMi BIIMCAHHOT'O U OIIMCAHHOI'O KPYTOB;

= OMpCACIICHNU NJIMHBI OKPY>XHOCTH U q)OpMy.He JIs €€ BBIYMCIICHHUA,
- (bopMyJIe rjomanau ImpaBUJIbHOI0O MHOT'OYT'OJIBHUKA,

- OTIpeNIeJICHNH TUIOIAAu Kpyra U (Gopmyie ans e€ BBIYUCICHHS;, (OpPMYyIe IS
BBIYMCJICHHS TUIOIIA/IEHN YacTel Kpyra;

- IIPaBWJIE HAXOKIEHHUS CYMMBI U Pa3HOCTH BEKTOPOB, IIPOU3BEACHMS BEKTOpa Ha
CKaJIAp; CBOMCTBA ITUX OIEpaLlNi;

- OMPCACIICHUU KOOPAUHAT BEKTOPA U METOJAX UX HAXOXKACHUS,
- IMpaBUJIC BBIIIOJIHEHU I onepauﬂﬁ HaJ BEKTOpaMu B KOOpI[PIHElTHOIZ q)opMe;

- OTIPENIETICHUN CKAJSIPHOTO TIPOW3BEACHUS BEKTOPOB M GopMyse sl €ro
HAXO0X]ICHNUS,

- CBA3HU Mexcz[y KOOp)lI/IHaTaMI/I BCKTOpOB nu KOOp,I[I/IHaTaMI/I TOYEK,

- BGKTOpHI)IM )41 KOOp)II/IHaTHI)IM METOoAax pGHIeHI/Ifl FGOMeTpI/I‘IGCKI/IX 3ajgad.

- dopMynax o00bEMA OCHOBHBIX HPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uryp:
napaiujenenunena, kyoa, mapa, HUIMHIPA, KOHYyCA.

- Ipumename pu3HaKy N0100MS TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4;

- pewiamsb NPOCTEUIINE 33/1a41 HA MPONOPIUHUOHAIBHBIE OTPE3KH;

- pewanio HpOCTCfIH.IPIG 3aJa4YH Ha HpaBI/IJ'ILHLIe MHOFOYFOJIBHI/IKI/I;

- Haxoo0ums NIVHY OKPYKHOCTH, IIOIIA/Ib KPyTa U €ro 4YacTel;

- BbINOJIHAMb onepam/m HaI BeKTOpaMI/I B FCOMeTqueCKOﬁ nu KOOpJII/IHaTHOI\/II
(opwme;

- Haxodumb CKaJ'IHpHOG npomBeneHne BeKTOp0B nu HpI/IMeHHTL ero A
HaXO0XICHU S paSJ'II/I‘—IHI)IX FeOMeTpI/ILIeCKI/IX BCJIMYHNH,

- peuiamsb TEOMETPUYECKHUE 3a7aUl BEKTOPHBIM M KOOPJAUHATHBIM METOJIOM;

- npuMeHAmb TEOMETPUYECKHEe MpeoO0pa3oBaHUs IUIOCKOCTH TPU  pELIeHUH
FeOMETPUUYECKUX 3ajay;

- HaxoOums OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Uryp:
napajuienenunena, Kyoa, mapa, HMINHApa, KOHYCa;



- HaxoO0ums PEUICHUsl <CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
HCIIOJIb3YIOTCSl MaTEMAaTUYECKUE CPEJICTBA;

- co30aéamv TPOAYKT (pe3ynbTaT MPOEKTHOW MAEATENLHOCTH), Ul M3YyYCHHS H
OMKCAHUS KOTOPOTO UCIIONB3YIOTCS MaTeMaTHUYEeCKHE CPEICTBA.

Pezynamuenvie YY/I.

5-6-11 knaccot

— CaMOCTOSITEIILHO 0OHapycueams 1 GopMynupoBaTh yueOHYIO IIPOOIIEMY, OTIPEIEIISATh LEb
y4eOHOH 1esTeTbHOCTH, BRIOMPATh TEMY IIPOEKTA;

— 6bl0GUcamb BEPCUM PEICHHs MPOOJIeMbl, OCO3HaBaTh (M MHTEPIPETHPOBATH B Cilydyac
HEOOXOIMMOCTH) KOHEYHBIM pPe3yiabTaT, BHIOMPATh CPEACTBA JOCTIXKEHHS LU W3
NPE/TI0KEHHBIX, a TAK)KE UCKATh UX CAMOCTOSTEIIBLHO;

— cocmaenames (MHIMBUIYAILHO WJIM B TPYIIE) IUIAH PEUICHUS NpoOJieMbl (BBIIOIHEHHS
MIPOCKTA);

— paboTasi TI0 IIaHYy, ceéepsimb CBOU JICHCTBUSI C LENBIO U, IPU HEOOXOIUMOCTH, UCTIPABIISTh
OLIMOKU CaMOCTOSITEIBHO (B TOM YHCIIC M KOPPEKTUPOBATH IIJIaH);

— B JIMAJIOTe C YYUTEICM COBEePULCHCMBO8AMb CAMOCTOSITEIILHO BBIPAOOTAHHBIE KPUTCPUH
OLICHKH.

7-9-it kKnaccot

— CaMOCTOSITENILHO 0OHapydcugams W Gopmynuposams TMpodIeMy B KIACCHOH H
WHJIUBUIyaJIbHOU Y4€OHOM A TENbHOCTH;

— @blO0gUecamb BEPCUU pELIeHUs NpoOJeMbl, OCO3HABaTh KOHEUHBIM pe3yibTaT, BBIOMpATh
CpEeACTBa JOCTIDKEHHSI LIEJIN U3 TPEATIOKEHHBIX WIIM UX UCKATh CAMOCTOSTEIBHO;

— cocmaéname (MHAMBUIYAIbHO WIM B IpYIIE) IUIAH PEHICHUs MpoOsieMbl (BBINOJIHEHUS
IIPOEKTA);

— noobupams K KaxxJoi mpoOiemMe (3a/1aue) aJeKBaTHYIO €il TEOPETUUYECKYIO MOJIENb;

— paboTas 1Mo MPeATIOKEHHOMY WIIM CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY, UCNOb308AMb
Hapsy C OCHOBHBIMH U JIOTIOJIHUTEIbHBIE CPEACTBa (CIpaBOYHAs JIMTEPATypa, CIIOKHBIE
puOOpPbI, KOMIIBIOTED);

— NIAHUPOBAMsb CBOIO MHANBUYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;

— pabomamsb TO CaMOCTOSITEIPHO COCTABJICHHOMY IUIaHY, CBEpSSICh C HHUM H C IENbIO
NeSITeIbHOCTH, UCIPABJIsIs OUIMOKHU, UCTIONB3YSl CAMOCTOSATENBHO MOJ00paHHbIE CPeICTBA (B TOM
ymcie u HrepHer);

— CBOOOJIHO 10716b306aMbCs BBIPAOOTAaHHBIMU KPUTEPUSIMH OLIEHKU U CAMOOLIEHKH, UCXOJIS U3
eI ¥ UMEIOIINXCSI KpUTEPHUEB, Pa3lindasi pe3ysbTaT | CrocoObl eCTBUH;

— B XOJI€ MPEJICTaBJICHUS IPOEKTA 0a8amMb OYEHK) €ro pe3ylibTaTaM;

— CaMOCTOSITENTLHO 0CO3HABAMb IPUYMHBI CBOETO yCIeXa WIIM HEyCIeXa U HaXOIUTh CITOCOOBI
BBIX0/JIa U3 CUTYaIlUH HEYyCIIeXa;

— yMemb oOyewumsv CTEICHb YCICIIHOCTH CBOEH WHAWBUAYAIbHOW 00pa3oBaTelbHOM
NeSITeTbHOCTH;

— Oasamb OyeHKy CBOMM IMYHOCTHBIM KauecTBaM M dYepTaM XapakTepa («KakoB s»),
OTIpeNieNIATh HANpaBJICHUS CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE JJIS 3TOTO HAJ0
CIICIIaThy).

Cpeocmeom popmuposanus peryasTUBHBIX Y Y ]l ciy)kaT TEXHOJOTHS MPOOJIEMHOTO Thajora
HAa OJTame M3Y4YeHHs] HOBOTO MaTepuajga W TEXHOJIOTHS OILEHWBAaHUSA 00pa30BaTEIbHBIX
JTOCTHXKEHUH (yueOHBIX YCIIEXOB).



Ilo3naeamenvnvie YY/I:

5-9-it knaccot

— QHAIU3UPOBAMb, CPABHUBAMY, KlAccuduyuposams u 060o6uams HaxkThl U SIBICHUS,

— ocywecmenams CpPaBHEHHE, CEPUALMI0O W KIACCU(PHUKAIMIO, CAMOCTOSATEIBHO BBIOUpAs
OCHOBaHUS U KPUTEPUU JJIsl YKa3aHHBIX JIOTUYECKUX ONEPaLUii; CTPOUTH KIacCU(PUKAIIUIO TyTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHMS);

— cmpoumb JOTUYECKM OOOCHOBAHHOE pacCyXJIEHHE, BKIIOYAIOLIEe YCTaHOBJICHUE
MPUYUHHO-CIICACTBEHHBIX CBS3EH;

— co30asamp MaTeMaTHYECKUE MO/JICIH;

— COCTaBJIAITb TE3UChI, PAJIMYHbIC BUABl IUIAHOB (MPOCTHIX, CIOXHBIX M T.IL.).
[TpeoOpa3zoBbIBaTh HHGPOPMAIMIO U3 OJHOTO BUAA B APYroil (Tabiuily B TEKCT, AMArpaMMy H
mp.);

— @bIYUMbIEAMb BCE YPOBHH TEKCTOBOUM MH(OPMALIUU.

— yMemb onpeodenams BO3MOXKHBIE HCTOUHUKH HEOOXOIUMBIX CBEICHUH, MPOU3BOIUTD MOMCK
uH(pOpMaIli1, aHATTU3UPOBATDH U OLIEHUBATH €€ JI0CTOBEPHOCTb.

— MOHUMAas TMO3MLMIO JIPYrOro 4ejloBEeKa, pasiuyams B €ro pedd: MHEHUE (TOUKY 3peHus),
JI0KAa3aTeNbCTBO (apryMEHTHI), aKThl; TUTIOTE3bl, AKCUOMBI, TEOPUH. J1JI 3TOTO CaMOCTOSTEIBHO
UCIIOJIb30BaTh pa3jiM4YHblE BUJIbBl UTEHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMMTEILHOE,
MOMCKOBOE), MPUEMBI CITYIIAHUS.

— caMOMy c030aéams WCTOYHUKH WH(POPMAIUU PA3HOTO THIA M JJIsS Pa3HBIX AYJAUTOPHH,
coOnroaaTh UHGOPMALIMOHHYIO TUTHEHY U MpaBuiia HH(OOPMAIIMOHHOW O€30MaCHOCTH;

— yMemb UCHONb306aNb KOMIIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOIMH KaK HHCTPYMEHT
JUISL TOCTIKEHUSI CBOMX Ilefiell. YMeTh BbIOMpaTh aJleKBaTHBIE 3aJaue HHCTPyMEHTaJIbHbIC
MIpOrpaMMHO-aIIMapaTHBIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mnozHaBarenbHbIX YY ]I cmyxkaT y4eOHBII MaTepuan U Mpexse
BCEr0 MPOJIYKTUBHBIE 3aJaHMs yUeOHHUKA, TO3BOJIAIOIINE ITPOJIBUTATHCS IO BCEM IIECTH JIMHUAM
pa3BUTHSL.

1. HWcnonp3oBaHWe MAaTeMAaTHYECKUX 3HAHWUM MJIs PEHICHHUS Pa3IMYHBIX MAaTEMaTHUYECKHX

3a71a4 U OLICHKH MOJIYYEHHBIX PE3YIbTATOB.
2. COBOKYITHOCTh YMEHHI IO UCMOJIB30BAHUIO JOKA3aTEIbHON MAaTeMaTHIECKOH pedn.
3. CoBokymHOCT, yMeHUU To paboTe ¢ mHboOpManueld, B TOM 4YHUCIE U C Pa3IUYHBIMU
MaTeMaTUYECKUMHU TEKCTaMH.

4. YMeHUS HCMONb30BaTh MaTeMATUYECKUE CPEACTBA Ul U3YUYCHUS U OMUCAHMS peallbHbIX
MPOLECCOB U SIBJICHUM.

5. He3aBHCUMOCTH ¥ KPUTUYHOCTH MBIIILICHUS.

6. Bouis 1 HACTOWYMBOCTD B JJOCTHIKEHUH IICITH.

Kommynuxkamuenwvie YY/I:
5-9-it knaccwt

— CaMOCTOSITENILHO Op2aHu308b18ams yaeOHOE B3aNMOJICHCTBHUE B TPYIITeE (OMpeaesaTh O0IIme
1IeJTH, IOTOBapUBATHCS APYT C IPYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOATBEpKas ux pakramu,

— B TUCKYCCUU YMemb 8bl0BUHYNb KOHTPAPTYMEHTHI;

— YUYUTBCA KPUMUYHO OMHOCUMbBCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM HPU3HABAND
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TMOHUMAas TO3WIUIO JPYroro, pasiuuams B €ro pedyr: MHEHHe (TOYKY 3peHHs),
JTIOKA3aTeNIbCTBO (APTYMEHTHI), (DaKThI; TUIIOTE3bI, AKCHOMBI, TCOPHH;

— yMemb B3TJISIHYTh Ha CUTYallUIO C WHOW TO3HMIMU M 00208apu8amvCsi C JIOJIbMU HHBIX
MTO3UIUH.



Cpeocmeom  popmuposarus KOMMYHUKATUBHBIX Y'Y ][ ciaykar TEXHOIOTHS MPOOIEMHOTO
nuasnora (moOyXIaIUi U TTOABOAAIINNA JUANIOT) U OpraHu3aius padoThl B MajbIX Tpymmnax,
TAaKXKXEC UCIIOJIB30BAHUC HA ypOKax 3JICMCHTOB TCXHOJIOI'UN HpO,HyKTI/IBHOFO YTCHUA.

Conep:xanue TeM y4eOHOro npeamera «MareMaTuKa.

MATEMATUKA 5 kaacce

1. HartypaJjibHble YHCJIa U HYJIb.
Psin HarypanbHbIX uncen. JlecsTuHas 3aImich, CpaBHEHE, CJIOKEHHE U BEIMUTAHUE HATYPATTbHBIX YHICEI.
3aKOHBI CIIOKEHUSI. Y MHOKEHHE, 3aKOHBI YMHOXKeHUS. CTereHb ¢ HaTypalbHBIM MoKazaresieM. [leneHne
HallesIo, JISJICHHE C OCTaTKOM. UMCIIOBBbIC BBIpKEHUS. PerlieHne TEeKCTOBBIX 3a/a4 apu(METHISCKUMU
METOJIAMHU.

2. HN3mepenne BeJIMYMH.
[Tpsimast, myd, oTpe3ok. M3mMepeHne OTpe3KoB U METPUUIECKUE eUMHULIBI JUHEL [IpencraBnenue
HATYpaJIbHBIX YHCEN Ha KOOpAWHAaTHOM Jyde. OKpYKHOCTb M Kpyr, cdepa U map. YTIIIbI,
U3MEpEeHHUe YIIIoB. TpEeyrofbHUKH M YETHIPEXYroJbHUKH. [IpSMOYTONBHBIA TMapaslIeIeIHIIe].
[Tnomane mpsMOYTOJNbHHUKA, 00bEM MPSIMOYTOJILHOTO Mapasuienenunena. EquHuis miomany,
0o0beMa, Macchl, BpeMeHU. PerieHne TeKCTOBBIX 3a/1a4 apu(hMETHYECKUMH METOIaAMH.

3. JeTUMOCTh HATYPAJILHBIX YHCEJI.
CgoiictBa U mpusHaku JaeauMocTd. [IpocTeie u coctaBHbIe umcia. Jlenmureny HaTypaabHOTO YwMcha.
HanGonpimii o01mii Ie7mMTeN b, HAMMEHBIIIee 001IIee KpaTHOE.

4, OO0bIKHOBEHHbBIE IPOOH.

IonsiTie apoOu, paBeHCTBO Jpodeii (OCHOBHOE CBOMCTBO Apodu). IIpuBenenue mpodeii Kk olriemy
3HaMeHaremo. CpaBHEHHE, CIIOKEHHE M BbIYMTAHKE JPOOCH. 3aKOHBI CIIOKEHHS. Y MHOXEHHE JPOOCH,
3aKoHbI yMHOXeHUS. Jlenerue apobeit. CMentanHbie ApoOu U AeicTBrs ¢ HUMU. [Ipecrapienue apodeit
Ha KOOPJIMHATHOM JTy4e. PerieHre TeKCTOBBIX 33134 apru(PMETHISCKAUMI METOIAM.

MATEMATHUKA 6 knacc
1.0OTHO1IEHUSI, TPONIOPIUM, IPOLEHTHI.

OtHomienre uyucen W BenuuyuH. Macmral. [leneHue umcia B 3aJaHHOM OTHOIIEHUHU.
[Tponopuuu. Ilpsimas 1 oOpaTHas mpomopuuoHaNbHOCTh. [loHSATHE O TporeHTe. 3agauu Ha
npoueHTsl. KpyroBeie amarpamMmbl. 3agaud Ha mepe0op BCEX BO3MOXKHBIX BapHUAHTOB.
BeposiTHOCTH COOBITHSI.
2.11esable yncJa.

OtpunarensHble Lenble yucia. [IporuBomnonoxHoe uyucio. Moayne uucna. CpaBHEHHE
uenblx unces. CrokeHHe LEebIX YMCeNl. 3aKOHBI CIOXKEHHUs LEeJbIX 4YHcesl. Pa3HOCTh LEbIX
yucen. [lpousBenenue wnenbix yucen. YacTHoe mHenbix yuces. PacnpenenuTenbHbId 3aKOH.
PackpeiTrie ck0OOK M 3aKiroueHHe B CKOOKHU. JIeHCTBUS C CyMMaMu HECKOJBKUX ClaraeMbiX.
IIpencraBieHune HenbIX YUCEN HA KOOPAUHATHON OCH.
3.PaunoHajibHbIe YHCIIA.

Otpunatenpabie  apobu. ParmumonanpHbie uncna. CpaBHEHWE pallMOHAIBHBIX  YHCET.
CrnoxxeHrne W BBIUMTaHUE JApoOed. YMHOXKEHHE W JIeleHHe poOeil. 3aKoHBI CIOXKEHUS U
ymMHOXeHHs1. CMelanHbIe IpoOu MPOU3BOJIBHOTO 3HaKa. M300pakeHne pallnoHaIbHBIX YUCENT HA
KOOPJMHATHOM OCH. Y paBHEHHUs. Pemienre 3a1a4 ¢ TOMOIIBIO YPaBHEHHM.
4./lecaTHYHBIE 1POOH.

[TonsTHE TOMOXKUTENHEHON HecATUYHOW ApoOu. CpaBHEHHE TOJIOKHUTEIBHBIX ICCATUIHBIX
npodeit. CriokeHHe W BbIUUTaHME JAECATHUYHBIX JIpobOeil. IlepeHoc 3amsaTol B MONOXUTENBHOM
JNECATUYHON  JApoOu. VYMHOKEHHE TIOJIOKHUTEIBHBIX  JIECATHYHBIX JapobOeit. Jlemenue
MOJIOKUTEIBHBIX JIECATUYHBIX OpoOeil. [lecsaTuunbie QpoOM U MpOUEHTHL JlecsTuuHbIe IpooH



moboro 3Haka. Ilpubmmxenue pgecaTuuHblXx ApoOeit. IlpubnmkeHune CyMMmBbl, pasHOCTH,
MIPOU3BEICHUS U YaCTHOTO JIBYX YHCEIL.
5.00bIkHOBEHHbBIE U IeCATUYHBIE IPOOH.

Pa3noxxeHrne MOJIOKUTENbHON OOBIKHOBEHHOW JpOOM B KOHEYHYIO JECATUYHYIO JApOOb.
beckoneunble mnepuoauYecKue JecATHUHble apodu. Henepuoauueckue OecKOHEUHbBIE
nepuoANdecKue AecaTuyHbie apobu. J(nmmHa otpeska. yimHa okpyxknoctu. Ilnomane kpyra.
Koopaunarnas ocb. JlekapToBa cucreMa KOOpAMHAT Ha miockoctu. CtonduaThie AUarpaMMbl U
rpaduku.

AJITEBPA 7 kiacc.

1. IloBTOpeHme Kypca MaTeMaTHKH 5-6 kJacc.

2. MareMaTn4eckuii A3bIK. MaTeMaTH4YeCcKasgs MOIe/Ib.

UucnoBele u anrebpamueckue BolpaxkeHus. Ilepemennas. Jlomyctumoe 3HaueHHE
nepeMeHHON.  Henmonmyctmmoe  3HaueHue  nepemeHHoW. IlepBele  mpencraBieHus O
MaTE€MaTU4eCKOM S3bIKE M O MaTEeMaTH4YeCKOM MOJeNH. JIMHelHHble ypaBHEHMS C OJHOH
TIEPEMEHHOM.

JInHeliHbIE ypaBHEHUS KaK MaTEMaTUYECKHE MOJEIU peanbHbIX curyauui. KoopaunatHas
npsiMasi, BUJIbl IPOMEXKYTKOB Ha HEM.

3. Jluneiinasi pyHKIUS.

KoopaunatHasgs minocKoCTb. AJITOPUTM  OTBICKAaHMS KOOPAMHAT TOYKU. AJTOpPUTM
nocTpoeHust ToYku M (a; b) B pssMOyrosbHO# ccTEMe KOOpIMHAT.

JluneliHOe ypaBHEHHE C JBYMs IEepeMeHHbIMU. Penienue ypaBHenus ax + by + ¢ = 0.
I'paduk ypaBHeHHs. AJITOPUTM MOCTpOeHHUs Tpaduka ypaBHeHus: ax +by + ¢ = 0.

Jluneiinas ¢yHkuua. HeszaBucumass nepemeHHas (apryMmeHT). 3aBUCHMas I€peMEHHas.
I'padux nuneitHo QyHkiuu. Hambomnpliee u HaMeHbIEE 3HAYEHUS JTUHEHHON (YHKIHUMU Ha
3aJJaHHOM IIpoMeXxyTKe. Bo3pacTanue u yobiBaHHE TMHEHHON (QYHKLUY.

Jluneitnas Gynkuus y = Kx u ee rpaduk.

B3anMHoe pacnonoxeHnue rpaguKoB TMHEHHBIX (QYyHKIIMH.

4. Cucrembl IBYX JIMHEHBIX YPABHEHMIi ¢ IBYMSI NepeMeHHBbIMH.

Cucrema ypaBHeHui. Pemenue cucremsl ypaBHeHuH. ['paduueckuii MeTon pelieHus
CUCTEMBI ypaBHEHUI. MeTon nmojcTaHOBKU. MeToa anredpanyeckoro CaoKeHusl.

CucreMsl 1ByX TMHEMHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU KaK MATEMaTUYECKHE MOZEIN
peaIbHBIX CUTYallUN (TEKCTOBBIE 3a7a4N).

5. CreneHb ¢ HATYPAJIbHBIM MOKA3aTeEJIEM.

Crenenb. OcHoBanue creneHu. [lokaszarens crenenu. CBoWCTBAa CTENEHH C HATYypaJbHBIM
IOKa3aTeleM. YMHOXKEHHE U JIEJICHHE CTENEHEH ¢ OJUHAKOBBIMM IOKazaTeslssMU. CTEneHb C
HYJIEBBIM ITIOKA3aTEJIEM.

6. OmHouwieHbl. Onepanuu HA/A OJHOUYJIECHAMH.

Onnounen. Koaddumment ognownena. CraHmapTHbld Bua  oaHowleHa. [lomoOHbIe
OJIHOYJICHBI.

CiioxeHue OTHOWICHOB. Y MHOKEHHE OJHOUYIEHOB. BOo3BeIeHe OTHOWIEHA B HATYpaIbHYIO
creneHsb. JleleHre 0qHOYIeHa Ha OTHOYIIEH.

7. MHorouJjieHbl. ApuMeTHYeCKHE ONePALMHU HA/l MHOTO4JIeHAMM.

Muorounes. Ynensl MHorowieHa. J[ByuneHn. Tpexwien. IlpuBeneHue mogoOHBIX UYJIEHOB
MHorowieHa. CTaHAapTHBIN BUJ MHOTOYJICHA.

CnoxxeHue ¥ BBHIYMTAHUE MHOIOWIEHOB. YMHO)XEHHE MHOTOWIEHa HAa OJHOWIEH.
YMHOX€HNE MHOTOWIEHA Ha MHOT'OUJIEH.

KBagpar cymmbl u kBajapar pasHocTH. PasHocTe KBaapaToB. PazHocTh KyOOB M cymMMa
KyOOB.

Jlenenne MHOro4JIeHa Ha OJHOYJICH.

8. Pa3jo:keHne MHOTOYJIEHOB HA MHOKHUTEJIH.



Breinecenne obmero MHOXUTENns 3a ckoOku. Crocod rpynmupoBku. PasmoskeHue
MHOTOYJIEHa HAa MHOXXHMTEIU C MOMOIIBI0 (DOPMYINI COKpAIIEHHOTO YMHOXKEHHS, KOMOWHAIUU
Pa3IMYHBIX TPUEMOB. MeTOoI BBIICICHHS ITOJIHOTO KBaApaTa.

[Tonsitue anredpanveckoit 1poou. CokpaineHue anredpandeckon Apoou.

ToxnectBo. ToxxaecTBEHHO paBHBIE BhIpaxeHUs. T0OXIeCTBEeHHbIE TPeoOpa3oBaHusl.

9. ®OyHKUMA Y = X%

OyHKIMs y = x°, ee cBoiicTBa 1 rpaduk. PyHKIHS ¥ = -X°, ee CBOHCTBA i rpadHK.
I'padpuaeckoe perieHne ypaBHEHH.

Kycounas ¢pynkuusa. Urenue rpadpuka pynkuuu. O6nacts onpenenenus Gpyaxmun. [lepsoe
IpeJICTaBICHUE O HeNmpephIBHBIX QyHKIMIX. Touka pa3peiBa. Pa3bsicHeHue cMbIcia 3amucu y =
f(x). dyHKIIMOHAIBHAS CUMBOJINKA.

10. O6o061maoiee MOBTOPEHME.

TF'EOMETPUISI 7 kaacc.

1. HavaabHble reoMeTpUYecKHe CBeeHHS.

[Tpocreiimme reomerpudeckue (GUTYpHL: TpsMas, TOYKa, OTPE30K, nyd, yroi. [loHsTue
paBeHCTBa reomeTpudeckux ¢uryp. CpaBHeHHE OTPE3KOB U YIiioB. Mi3MepeHue oTpe3KoB, JUIMHA
oTpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMeXHbIE UM BEPTHKAJIbHBIC YIJIBI, HMX
cBoiicTBa. [lepnenquKkynsipHbIe IPsSMBIE.

2. TpeyrojbHHUKH.

Tpeyronsnuk. [IpuzHaku paBeHcTBa TpeyrojabHUKOB. [leprnienaukymnsap Kk npsmoi. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYrOJIbHUKA. PaBHOOEIPEHHBII TPEYroJbHUK U €ro CBOMCTBA. 3afaun
Ha IOCTPOEHUE C IOMOLIBIO LIUPKYJIS U JIMHEHKU.

3. MapanienbHble NpsiMble.

[Ipu3Haku mnDapasIeNbHOCTH MPSAMBIX. AKCHOMa IapauleNbHbIX MpsMbIX. CBOMCTBa
MapajuiebHbIX NPSIMBbIX.

4. CoOoTHOIIEHUS] MKy CTOPOHAMH U YIJIAMH TPeYTroJbHUKA.

Cymma yrnoB TpeyronbHuka. COOTHOLIEHHE MEXIY CTOPOHAMHU M yIJIaMHM TpPEyroJibHHKA.
HepaBencrtBo tpeyrosmpHuka. IIpsMoyronbHble TpEyrojibHUKH, HX CBOWCTBA U MPU3HAKU
paBeHcTBa. PaccrosiHue OT TOYkM A0 npsAMoi. PaccTosHue Mexay napajiebHbIMA IPSIMBIMHU.
ITocTpoeHue TpeyrojbHUKA 10 TPEM JIEMEHTAM.

5. TloBTopenmue. Pemenne 3anau.

AJITEBPA 8 kiaacc.

1. Axaredpaunyeckue 1poodu.

[Tonsatue anreOpamveckoil napobu. OCHOBHOE CBOMCTBO anreOpanyueckoi  Ipodu.
Cokpaiiienue anreOpandeckux Apooeil.

CrnoxeHue U BblYUTaHUE AJIre0OpandecKux Apooei.

YMHOXEHHE U JelieHue anredpamdeckux Jpobeil. Bo3seaenue anrebpanueckoil apodu B
CTETEHb.

PanmonansHoe  BolpaxkeHue. PannonanbHOe ypaBHeHHe. PelieHue  panMoHaIbHBIX
ypaBHEHMH (TIepBbIE MPEACTABICHUS).

CremneHb ¢ OTpULIATEIBHBIM IIEJIBIM ITOKa3aTeIeM.

2. OyHKUMAy = Vx. CoiicTBa KBaJIPAaTHOI'0 KOPHS.

Panmonaneupie uucna. [loHsATHE KBagpaTHOTO KOPHS M3 HEOTPUUATENBHOTO YHCIA.
WppanmonanbHble yncia. MHOXKECTBO AEMCTBUTEIBHBIX YACEN.

Oynkupst y =\x , ee cBoiictBa m rpaduk. Bemykmocts GyHkimn. OGmacTb 3HAYCHHIT

byHKINN.



CpoiicTBa kBajapaTHBIX KopHei. IIpeoOpazoBaHue BBIpaXEHHUH, COIACPXKAIIUX OIEPAIHIO
U3BJICUEHUS KBaJpaTHOro KOpHs. OCBOOOXKI€HNE OT UPPALMOHAIBHOCTU B 3HAMEHaTele IPOOH.
Moynb neiicTeurensHoro uncia. I'padux ¢pynxmun y = | x|. Gopmyna ¥ = | x].

3. KBaaparnunas pynkuusi. @yaxkuus y = K/X.

Oynkums y = ax?, ee rpaduk, CBOICTRA.

Oyukius y = K/X, ee cBoiicTBa, rpaduk. ['unepdona. AcuMIToTa.

[Toctpoenue rpapukoB ¢pyukumii y = f (X+I), y= f(x)+m, y =f (x+I)+m, y = - f(x), mo
u3BecTHOMY rpaduky hyukiuu y =f(X).

KBanpatusiii Tpexwien. KBagpatuunast ¢yHkuus, ee cBoiictBa u rpaduk. Ilonsarue
orpanndeHHoN QyHkiuu. [loctpoenue u yreHue rpaguKoB KyCOUYHBIX (DYHKIMI, COCTaBICHHBIX
w3 pymkumii y =C, y = kx+m, y =k/x, y = ax® +bx +c,y =Vx, y = | x|

I'paduueckoe perieHne KBaApaTHbIX ypaBHEHUH.

4. KBaaparHble ypaBHEHMS.

KBanpatHoe ypaBHenue. IIpuBenenHoe (He npuBenEéHHOE) KBaapaTHOe ypaBHeHue. [loaHoe
(HemonHOE) KBajapaTHOe ypaBHeHHE. KopeHb KBajpaTHOro ypaBHEHUs. PelieHue kBaapaTHOTrO
YPaBHEHHUS METOJIOM Pa3JIOKEHUSI HA MHOXKHUTEIIN, METOIOM BBIJIEIICHUS ITIOJIHOTO KBapaTa.

Juckprumunant. PopMmyibsl KOpHEHW KBaApaTHOro ypasHeHus. llapamerp. YpaBHeHue c
napamMeTpoM (HadaJibHbI€ MPE/ICTABICHUS).

Anroput™M pelieHus palUoOHaJIbHOrO YpaBHEHMs. bukBagpartHoe ypaBHeHHE. Merton
BBEJICHUs HOBOM IIEPEMEHHOM.

PannonanbHble ypaBHEHUs KaK MaTEMaTUYECKUE MOJIENIH PEAJIbHBIX CUTYaLUH.

YacTHble ciaydan (opMyJIbl KOpHEH KBaJpaTHOTO YpaBHEHMS.

Teopema Buera. Pa3noxkeHue KBajpaTHOrO TPEX4WIEHA HA JUHEWMHBIE MHOKUTEIH.

HppanuonansHoe ypaBHeHHE. MeTo BO3BEIECHNUS B KBaIpar.

5. HepaBeHcTBa.

CBoiiCTBa YHCIIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepeMeHHOM. Pemenne HepaBeHCTB ¢ IEpeMEHHON. JIMHENHOE HEPABEHCTBO.
PaBHOCHIIbHBIE HepaBeHCTBA. PaBHOCKIIBHOE NTpeoOpa3oBaHne HEPABEHCTRA.

KBanpaTtHoe HepaBeHCTBO. AJITOPUTM PEILIEHUsI KBaJIpaTHOI'O HEPABEHCTBA.

Bospacratomas  ¢yHkuus. YobBatomas ¢yHkuua. HccnenoBanwe  (yHkumMii  Ha
MOHOTOHHOCTb (C UCIIOJIb30BaHUEM CBOWMCTB YHCIOBBIX HEPABEHCTB).

[TpubnuxeHHble 3HAYeHMsS JIEHCTBUTENBHBIX YHMCEN, IOrPEIIHOCTh MPUONIHMKEHNUS,
npUOIMKEHNE TI0 HEAOCTAaTKY U M30bITKY. CTaHAapTHBIN BUI YKCTIa.

6. O6o6ualoIee NOBTOPEHHE.

T'EOMETPUSI 8 kaacc.

1. YerbipexyroJibHHKH.

MHOroyronbHMK, BBITYKJIBIH MHOTOYTOJIBHHMK, YETBIPEXyrosibHUK. [lapamnenorpamm, ero
cBoiicTBa M mpusHaku. Tpameuus. [IpsmoyroiabHuK, poM0O, KBajapar, ux cBoiictBa. OceBas u
LIEHTpaJbHasi CAMMETPHH.

2. Ilaowane.

[TonssTe nnomw@aau MHOTOyrojpHUKa. [lnomaau npsAMOyrojabHuKa, NapajuIeIorpaMma,
TpeyrojibHuKa, Tpanenuu. Teopema [Iudaropa.

3. Ilogo0HBbIe TPEYTOJIbHUKH.

[Tonobusie TpeyronbHuku. IlpusHaku momgobusi TpeyroidpHUKOB. llpuMeHneHnue momolus x
JI0Ka3aTeNbCTBY TEOPEM M peuieHuto 3agad. CHHyC, KOCHMHYC M TaHI€HC OCTpPOro yria
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

4. OKpY:KHOCTb.



B3aumHoe pacrnionoxxeHue npsMoi U OKpykHOCTH. KacaTenbHas K OKpYKHOCTH, €€ CBOHCTBO
U npusHak. [leHTpanbHBle W BIUCAaHHBIC YIUIbI. YeThIpe 3amMedaTelIbHbIe TOYKH TPEYTOJIbHHUKA.
BrrcanHas u onrcaHHasi OKPYKHOCTH.

5. IloBTOopenue. Pemenue 3a1au.

AJITEBPA 9 kiacc (102 yaca)

1. PauuoHa/IbHble HEPABEHCTBA M UX CHCTEMBI.

JIuneiiHble U KBaJpaTHbIE HEPABEHCTBA (IIOBTOpEHME). PanimoHanbHOE HEpaBEHCTBO. MeToa

WHTEPBAJIOB.

MHosxecTBa U onepalyy HaJl HUMH.

Cucrema HepaBeHCTB. PenieHue cucTeMbl HEpaBEHCTB.

2. Cucrembl ypaBHEeHHH.

PanmonansHoe ypaBHEHHE C JBYMsl IepeMeHHbIMH. Pemenue ypaBuenus p(x, y) = 0.
PaBHOCUIIbHBIE ypaBHEHHsS C ABYMsI IepeMEHHbIMU. DopMmysa pacCTOSHUS MEXIY JBYMs
TOYKAMH KOOPAMHATHOM IUIOCKOCTH. ['paduk ypaBHeHHs (X - a)2 + -b)2 =r’. Cucrema
YpaBHEHUHN C AByMs NEpEMEHHbIMU. Pelienne cucremsl ypaBHEHUN. HepaBeHCTBA U CHCTEMBI
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU.

MeTo1bl peleHUs] CUCTEM ypaBHEHUM (METO[ MOJCTaHOBKH, aIre0panyeckoro CiIoXKeHHs,
BBEJICHUS HOBBIX IEPEMEHHBIX ). PABHOCUIIBHOCTD CUCTEM YpaBHEHHIA.

CucreMbl ypaBHEHUI KaK MaTeMaTUYECKHE MOJEIIN PEAIbHBIX CUTYaIUi.

3. YucaoBble PYHKIUH.

Oyukuus. HesaBucumas nepemenHas. 3aBucumMas mnepemeHHas. OOnacTb OIpeneraeHUs
dbyukun. EctectBennast obnacts onpeaeneHus pynkuun. O6macts 3Ha4eHUH QyHKINU.

Crioco0b1 3a1anust PyHKIUH (QaHATTUTHYECKHH, TpapruecKuii, TAOJMYHBIN, CIOBECHBIN).

CpoiictBa (yHKUIUNH (MOHOTOHHOCTb, OTIPAaHUYEHHOCTh, BBIYKJIOCTb, HaWOOIbIIEE WU
HAaMMEHBIIEe 3HAYCHHS, HePEPHIBHOCTB). MccnenoBanne dyukimit: y = C, y = kx+m, y =kx?,
y=x \y=kix y=|x|, y=ax+bx +c.

UerHble U HedeTHbIe (YHKIMU. AJITOPUTM UCCIIEIOBaHUS (PYHKIIMM HA YETHOCTh. ['paduxu
YEeTHOW U HEYETHOU (DYyHKIIMH.

CreneHHast QyHKIMS C HATypaJIbHBIM IOKa3aTeleM, e€e CBoicTBa W rpaduk. CreneHHas
(GyHKLUS C OTpULIATEIbHBIM LIEJIBIM [T0Ka3aTesIeM, €€ CBOMCTBA U TpaduK.

Oynkims y = >\x, ee cBOHCTBA U rpaduK.

4. Tlporpeccum.

UucnoBas mnocnenoBaTenbHOCTh. CrocoObl 3aaHusl YHMCIOBBIX IOCJEI0BATEILHOCTEN
(aHANMUTUYECKUH, CTIOBECHBIN, peKyppeHTHBIH ). CBOICTBA UNCIIOBBIX MOCIIEA0BATENILHOCTEH.

Apudmernueckas nporpeccust. opmyna N-ro wieHa. Popmysaa CyMMbI WIEHOB KOHEUHOM
apudMeTHIeCcCKol mporpeccuu. XapakTepucTUYecKoe CBOICTBO.

I'eomerpuueckas nporpeccus. opmyna N-ro wiena. opmyna CymMMbl YWIEHOB KOHEUHOU
reOMETPUYECKOM Mporpeccuu. XapakTepucTuueckoe cBoicTBO. Ilporpeccunm u OaHKOBCKHE
pacyerTsl.

5. DjeMeHTbl KOMOMHATOPMKH, CTATUCTHUKHU U TEOPUHU BePOSTHOCTEN.

Komb6unaropusle 3agaun. [IpaBuno ymaoxenus. @akropuan. [lepectaHoBkH.

['pynnupoBka wuHpopmanuu. OOmmil psn gaHHbIX. KpaTHOCTP BapHaHTBl H3MEpPEHHS.
Tabmuunoe npencraBnenue uHpopmanuu. Yacrora BapuaHThl. ['padudeckoe mpenacTaBieHUe
uHpopmanuu. [lonuron pacnpenenenus AaHHbIX. ['mcrorpamma. UuciioBble XapaKTEPUCTUKH
JTAHHBIX U3MEpeHus (pa3Max, MOJia, CpEIHEE 3HAYEHHE).

BepositHocts.  CoObiTHe  (ciyuaiiHoe,  JOCTOBEpHOe, HeBO3MoxkHoe).  Kiaccuueckas
BepoATHOCTHAs cxema. [IporuBomnosnokHbie coObiTusa. HecoBmecTHble coObiTHS. BeposiTHOCTB
CYMMBI JBYX COOBITHH. BeposTHOCTh MPOTHBOMOIOKHOIO coObITUA. CTaTUCTHYECKas! YCTONYH-
BOCTb. CTaTucTuyeckasi BEpOsITHOCTb.

6. OO0o0malIIee MOBTOPEHHE.



I'EOMETPHUA 9 knacc.

1. BexTopsl. MeToa KOOpAMHAT.

[lonsitue BekTopa. PaBeHCTBO BeKTOpOB. Cl0)KEHHE M BBIUMTAHHE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha uuciio. Pa3nokeHune BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BekTOopam. KoopauHatsl
BekTopa. Ilpocreiimme 3agaunm B KOOpJAMHATax. YPaBHEHHS OKPY)KHOCTHU U INPSIMOHU.
[IpumeHeHre BEKTOPOB U KOOPJIMHAT MIPH PELICHUU 3a]1a4.

2. CoOTHOIIEHHUSI MeX1y CTOPOHAMM M YIJiaMu TpeyroibHuka. CrajasipHoe

Npoun3Be/leHue BEKTOPOB.

CuHycC, KOCUHYC U TaHI'€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pernienue TpeyrojbHHUKOB.
CxkansipHO€ NMPOU3BE/ICHUE BEKTOPOB U €ro MIPUMEHEHHUE B TEOMETPUUECKHUX 3aauax.

3. JlIMHA OKPYKHOCTH M IJIOIIAAb KPYyra.

[IpaBunbHble ~ MHOTOYTOJABHUKH.  OKpPY)KHOCTH, ONHMCaHHas  OKOJIO  MPaBUIBHOTO
MHOIOYTOJIbHUKAa W BIUCaHHasg B Hero. [locTpoeHue nmpaBUIIBHBIX MHOIOYTOJIBHUKOB. JlMHA
okpyxHocTu [lnmomans kpyra.

4. JIBH:KeHMHSI.

OTtoOpakenue IocKoCTH Ha ceOs. [lonstue nuxenus. OceBast M ICHTPAIbHAS CHMMETPHH.
[Tapannensusiii nepenoc. [loBopot. Hanoxxenust u [BUAKEHUS.

5. HauanbHble CBeJeHUsI U3 CTEPEOMETPHH.

[Ipeamer crepeomerpun. ['eomeTpuueckue Tena U MOBEPXHOCTH MHOrOrpaHHUKH: MpU3Ma,
napajuiesenunes, nupamuaa, GopMmysbl A BBIUUCICHUS MX 00BbeMOB. Tena ¥ MOBEPXHOCTH
BpallleHus: LWIUHAP, KOHyc, cdepa, map, ¢GopMynbl A BBIYHCICHUS HUX IUIOHIanel
MOBEPXHOCTEN U 0OHEMOB.

6. O6 akcuoMax reoMeTpHH.

becena 06 akcromax reoMeTpuu.

7. IloBTOopenue. Pemenue 3axau.

TemaTnuyeckoe NJIAHMPOBAHME C YKa3aHHEM KOJINYeCTBA YaCOB, 0TBOAUMbIX HA
0CBOECHHE KAKI0H TeMbI

5 KJlacc MaTeMaTuKa
KonuuectBo yacoB B Hepenmo — 5, Ha roa 170. IIpenycMoTpensl 4 TeMaTHyeCcKhe KOHTPOJIbHbBIE
paboTHL.

Ne Tema KonnuecTBo 4acoB/KOHTPOJIBHBIX paboT
1 | HatypanpHble uncia 1 HyJb 55/1
2 | I3mepeHue BeNUYMH 36/1
3 | demuMoCTh HaTypaJbHBIX YUCEIT 23/1
4 | OOGBIKHOBEHHBIE IPOOU 56/1
O0111e€ KOJIMYECTBO YaCOB 170

6 KJ1acc MaTeMaTuka
KonuuectBo uacoB B Henento — 5, Ha rog 170. [IpegycMoTpeHbl 5 TeMaTHYECKUX KOHTPOJIbHBIX

pabor.

Ne Tema KonnuecTBo 4acoB/KOHTPOJIbHBIX pabOT
1 | OtHoueHus, MPONOPIIUH, TPOIIEHTHI 34/1
2 | llensie unca 36/1
3 | PanmoHanpHBIE YHCIaA 43/1
4 | lecstuunbie qpoou 33/1
5 | OOBIKHOBEHHBIE U ACCITUYHBIC IPOOH 24/1

O011ee KOJIMYEeCTBO YacOB 170




7 xnacc anreOpa

KomnuectBo wacoB B Henemo — 3, Ha roa 102. [Ipexycmotpenst 10 TeMaTUueCKUX KOHTPOJIBHBIX

pabor.
Ne Tema KonnuecTBO 4acoB/KOHTPOIBHBIX
pabot

1 | IloBTropenue kypca 5 — 6 kilacca 4

2 | Maremarnueckuii si3bIK. MaremMarudeckast MOJIeb 11/1
3 | Jluneitnas pyHkuus 12/1
4 | CucteMbl [BYX JMHEHHBIX YPAaBHEHMH C JBYMs 10/1

MepeMEHHBIMU

5 | CreneHb ¢ HaTypaJIbHBIM [TOKA3aTENEM U €€ CBOWCTBA 8/1
6 | OmHowrensl. Oniepanyu Hal OAHOYICHAMU 9/1
7 | Muorounensl. Onepanuy HaJl MHOTOWICHAMHU 18/2
8 | Pa3noxeHre MHOIOWIEHOB HA MHOYKHTEIIN 18/1
9 | ®yskmns y=x" 7/1
10 | MtoroBoe moBTOpeHHE Kypca aredpsl 7 Kiiacca 5/1
11 | OO1iee KOJIMYECTBO YACOB 102

7 Kacc reoMeTpust

KomngecTBO 4acoB B HECACIO — 2, Ha roa 68. HpCI[YCMOTpCHBI 6 TeMaTHYEeCKUX KOHTPOJIbHBIX

pabor.
Ne Tema KonngecTBo 4acOB/KOHTPOIBHBIX
pabor

1 | HauanbHble reOMEeTpUYEeCKUE CBEICHUS 11/1

2 | TpeyronbpHUKH 18/1

3 | NapamiensHbIC IPSIMBIC 13/1

4 | CoOoTHOIIEHHE MEXJIy CTOPOHAMH U  yIjaMu 20/2
TPEyroJibHUKa

5 | IToBropenue. Pemenwne 3aqau 6/1
OO11ee KOJIMYEeCTBO YacOB 68

8 kiacc anrebpa

KonnuecTtBo yacoB B Henemo — 3, Ha rox 102. IIpenycMoTpeHbl 9 TeMaTH4eCKMX KOHTPOJIBHBIX

pabor.
Ne Tema KonnuecTBo 4acOB/KOHTPOJIbHBIX PabOT
1 | AnreGpanueckue 1po6u 21/2
2 | ®ynxums y = Vx. CBojicTBa KBagpaTHOrO KOPHS 18/1
3 | KBagparuunas ¢pynkius. Oynkims y = K/X 18/2
4 | KBagparHble ypaBHEHUS 21/2
5 | HepaBencrra 15/1
6 | MToroBoe moBropeHue Kypca ajnredpsl 8 kinacca 9/1
OO11ee KOIMYECTBO YaCOB 102




8 kJ1acc reomeTpus
KonnuectBo yacoB B Hegento — 2, Ha rof 68. IIlpenycMoTpeHbl 5 TeMaTHYECKUX KOHTPOJIbHBIX
pabor.

No Temam KonndecTBO 4acOB/KOHTPOIBHBIX PabOT
1 | YerblpexyroJbHUKN 14/1
2 | IInomans 14/1
3 | llonoOHBIC TPEYTONBHUKU 19/2
4 | OKpY>XHOCTb 16/1
5 | IloBTopenue. Pemenue 3anau 5)
OO11ee KOJIMYECTBO YaCOB 68

9 kmacc anrebpa
KonuuecTtBo yacoB B Henemo — 3, Ha rox 102. IlpenycMoTpenbl 6 TeMaTHYECKMX KOHTPOJIBHBIX
pabor.

Ne Tema KosmdecTBO 4acOB/KOHTPOIBHBIX
pabot

1 | ParmoHanbHBIC HEPABEHCTBA U UX CUCTEMBI 16/1

2 | Cucrtembl ypaBHEHHH 15/1

3 | UucnoBsie QyHKIUU 25/2

4 | Tlporpeccun 16/1

5 | DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUN 12/1
BEPOATHOCTEH

6 | Urorosoe nmoBTropeHue Kypca anreOpsl 9 kimacca 18
OO0111€€ KOJIMYECTBO YaCOB 102

9 kiacc reomeTpus
KonnuecTtBo yacoB B Hexemto — 2, Ha rof 68. IIpenycMoTpeHsl 5 TeMAaTHYECKUX KOHTPOJBHBIX
pador.

Ne Tema KonngecTBo 4acOB/KOHTPOJIBHBIX padoT
1 | Bekropsl. MeTo KOOpMHAT 18/2
2 | CooTHOUIEHUsI MEXKIY CTOPOHAMH U YTJIaMU 11/1
3 | AnuHa OKpY>KHOCTH M IJIOUIA]Ib Kpyra 11/1
4 | JIBrokeHue 8/1
5 | HauanbHble cBeIeHUs U3 CTEPEOMETPHUH 8
6 | O06 akcmomax reoMeTpun 2
7 | IloBropenue. Pemenue 3agau 10
OO0r11ee KOIMYECTBO YaCOB 68




