INPEIMETHASA OBJIACTD - MATEMATHUKA U HTHPOPMATHKA
MaremaTuka

@opMupoBaHuE NPEICTAaBICHUA O MAaTEMATUKE KaK YHMBEPCAJIbHOM S3BIKE HAYKH, ITO3BOJISIOIIEM ONMCBIBATH U M3Y4aTh PEAJIbHBIE MPOLIECCH U SIBJICHHUS;
OCBOCHHE SI3bIKA MAaTEMaTHKH B YCTHOH W TNHCBMEHHBIX (OpMax; pa3BUTHE JIOTUYECKOTO MBIIUICHUS, AITOPUTMUYECKON KyJIbTYphl, MPOCTPAHCTBEHHOTO
BOOOpaXEHUs, MAaTEMAaTUYECKOTO MBILIUICHUS; MMOHMMaHUE pPOJIM HH(OPMAIMOHHBIX HPOLIECCOB Kak (YHIAMEHTAIBHOW pEaJbHOCTU OKPYXKAIOIIEro MHUpa;
(bopmMHpOBaHKE CITIOCOOHOCTH BBIACTSATH OCHOBHBIC MH()OPMAIIMOHHBIE MTPOIECCHl B PEATBHBIX CUTYAIUSIX, OLEHUBATH OKPYKAIONIYI0 HHPOPMALMOHHYIO CPELy U
(bopMyIMpOBATH NPEAJIOKEHHSI 110 €€ YITYUIICHUIO.

[IkonbpHOE 00pa3oBaHME B COBPEMEHHBIX YCIOBHUSX MPH3BAHO 00ECTICYNTH (DYHKIIMOHAIBHYIO TPaMOTHOCTh M COLHUAIIBHYIO aJaNTaluio o0yJaromuxcs Ha
OCHOBE ITPHOOPETEHNSI MU KOMIIETEHTHOCTHOTO OIbITa B chepe yueHusi, MO3HaHUs, MPO(HeCcCHOHATBHO-TPYA0BOTO BHIOOPA, JIMYHOCTHOT'O PAa3BUTHS, LIEHHOCTHBIX
OpPHEHTAIlMi ¥ CMBICIOTBOPYECTBA. JTO MPEAONpPEEIsSeT HANpPaBICHHOCTh Iejei oO0ydeHus Ha (OPMHUPOBAHHE KOMIIETEHTHOW JIMYHOCTH, CIIOCOOHOW K
KHU3HEJIEATEIbHOCTH U CaMOOINpPEAEICHUI0O B MH()OPMAIIMOHHOM OOILECTBE, SICHO MPEJCTABIAIOIIEH CBOM MOTEHLUAIbHBIE BO3MOXKHOCTH, PECYPCHl M CIIOCOOBI
peain3aluy BHIOPAHHOTO KU3HEHHOTO ITYTH.

I'1aBHON HeJbI0 HIKOJIBHOIO 00pa30BaHMs SBISETCA Pa3BUTHE peOEHKAa KaK KOMIIETEHTHOM JMYHOCTH IIyT€M BKJIIOYEHHUS €ro B pa3jIMyHble BH[bI
[IEHHOCTHOIM YeJIOBEYECKOH NeATeNbHOCTH: y4yeOa, MO3HAHMsI, KOMMYHHUKAIH, MPO(EeCCHOHATLHO-TPYAOBOM BBIOOp, JTMYHOCTHOE CAMOPA3BHUTHE, IEHHOCTHBIC
OPHEHTAIMH, TTOMCK CMBICIOB XHU3HeaeATeNIbHOCTH. C 3TUX MO3UIMi 00ydeHHe paccMaTpHUBAaeTCsl KakK MPOLEcC OBJIaJeHHUs HE TOJBKO ONpPENesIEHHONH CyMMOM
3HAHUU U CHCTEMOI COOTBETCTBYIOUIMX YMEHHUH U HABBIKOB, HO M KaK MPOIECC OBIAIEHUSI KOMIETEHIIMSIMUA. DTO ONPEEIIIO HeJId 00y4eHUus: MaTeMaTHKe:

(¢opMupoBaHUe NMpeaCcTABJIEHNH 0 MaTEMAaTUKE KaK YHUBEPCAJIbHOM s13bIKE HAyKH, CPE/ICTBA MOJCIMPOBAHUS SBJICHUHN U MPOLECCOB, 00 UAEIX U METOAAX
MaTeMaTHKH;

pPa3BUTHe JIOTHYECKOTO MBILIIEHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHHsI, aIrOPUTMHUYECKON KYJIbTYphl, KpHTUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOX0IMMOM
i Oynyiied npogecCUOHaIbHON AeSITENbHOCTH, @ TAK)XKE TOCIIEAYIOIIEro 00y4eHus B BbICHICH 1IKOJIE;

OBJIa/ICHe MATeMATHYeCKHMM 3HAHHUSAMHM M YMEHHSIMM, HEOOXOJMMBIMU B IOBCEAHEBHOM KM3HM, IS M3yU€HHs MIKOJbHBIX €CTECTBEHHOHAYUHBIX
JUCHUILIMH Ha 0a30BOM YpOBHE, JJIsl IOJTy4eHUs] 00pa30BaHUsI B 00J1aCTIX, HE TPEOYIOIUX YriyOJeHHOW MaTeMaTHYeCKOM MOArOTOBKHY;

BOCIIUTAHHE CPEACTBAMM MAaTEMAaTHKU KyJIbTYphl JIMYHOCTH, IOHUMaHHUS 3HAYUMMOCTH MAaTEMATHUKH Ul HAyYHO-TEXHUYECKOIO MPOrpecca, OTHOIIECHUS K
MaTeMaTHKe KaK K YaCTH 00Ie4esI0OBeYeCKON KyJIbTYpPhI Uepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHUSI MATEMAaTUKH.

Ha ocnoBanum tpebGoBanuii I'ocynapctBeHHoro oOpaszoBatenbHOro crtangapra 2004 r. B colIepX aHMM  KaJEHAAPHO-TEMAaTHUECKOTO IUIAHWPOBAHHS
IpejnjaraeTcsi peaju3oBaTh akTyajdbHble B HACTOSIIEE BpeMsl KOMIIETEHTHOCTHBIM, JUYHOCTHO OpPUEHTUPOBAHHBIM, JESTENbHOCTHBIA IMOAXOJIBI.
Komnemenmnocmuulii no0xo0 onpenenseT Cleaylole OCOOCHHOCTHU MPeIbsIBICHUS COIep)KaHUsl 00pa30BaHUsA: OHO MPEACTABIECHO B BHJIE TPEX TEMaTHYECKUX
6510K0B, obecreynBaronnX (GOpMUpPOBaHHE KOMIETeHIUNA. B mepBom Gi10ke mpelcTaBieHbl TUIAKTUYECKHE €IUHUIIbI, 00ecTeyuBaroIIie COBEPIICHCTBOBAHNE
MaTeMaTHYeCKUX HaBBIKOB. BO BTOpOM — MUAAKTHYECKHE €IMHMIBI, KOTOPBIE COJIEpKAaT CBEICHHUS U3 MCTOPUM MaTeMaTHKH. DTO cojep)KaHHe O0ydeHUs
aBigercs 0a3oi Ui pa3BUTUS KOMMYHHUKAaTHMBHOW KOMIIETEHLMH Yydamuxcs. B Tperbem Oi0ke mpeicTaBlieHbl AUJAKTUYECKHE EIMHMIIBI, OTpakarollue
MH(POPMAIIMOHHYIO KOMIIETEHLIMI0O M 00eCHeunBalonve pa3BUTHE y4eOHO-TIO3HABaTeNbHOH M pedieKCUBHOW KommeTeHIMH. TakuMm oOpa3oMm, KaJeHJapHO -
TeMaTU4YeCcKOoe IMJIAHUPOBaHUE O00ECIeunBaeT B3aUMOCBSA3aHHOE PAa3BUTHE U COBEPILICHCTBOBAHUE KIIIOYEBBIX, OOLIENIPEIMETHBIX U MPEAMETHBIX KOMIIETEHIIUH.
[TpuHIUIBL 0TOOPA CONEPKAHMSI CBSA3aHbI C IPEEMCTBEHHOCTHIO 11eJIei 00pa30BaHus Ha pa3IMYHBIX CTYNEHSIX U YPOBHAX 00Yy4EHUSs, IOTUKOW BHY TPHUIIPEIMETHBIX
CBsI3€H, a TAKXKE C BO3PACTHBIMU OCOOEHHOCTSIMM PA3BUTHS yJalllUXCS.



Jluunocmuas opuenmayus 0Opa30BaTENbHOIO IPOLECCa BBIABIAET MPUOPUTET BOCIMUTATENBHBIX M pa3BUBAOLMX Lesnel oOyueHus. CroCOOHOCTh ydamuxcs
MOHMMATh TNPHUYUHBI M JIOTUKY pPa3BUTHA MAaTEMAaTHYECKHX IPOIIECCOB OTKPHIBAET BO3MOXKHOCTH JJISI OCMBICIIEHHOTO BOCIPHUSTHS BCEro pasHOO0Opasus
MHUPOBO33PEHYECKHX, COLMOKYJIbTYPHBIX CHUCTEM, CYILIECTBYIOIIMX B COBpeMEHHOM Mupe. Cucrema y4yeOHBIX 3aHATHHA IpHU3BaHAa CHOCOOCTBOBATH PA3BUTHUIO
JMYHOCTHON CaMOMICHTH(HUKAIINY, TYMaHUTAPHON KYJIbTYPHI IIKOJIEHUKOB, X MPHOOIICHUIO K €CTECTBEHHO — MaTEMAaTUYECKOM KYIbTYpe, YCHICHUIO MOTHBAIIUN
K COLUMAJIBHOMY IO3HAaHHMIO M TBOPYECTBY, BOCIUTAHMIO  JIMYHOCTHO M OOLIECTBEHHO BOCTPEOOBAHHBIX KayecTB, B TOM YHCIE TI'PaKJaHCTBEHHOCTH,
TOJIEPAHTHOCTH.

Heamenvrocmublll noOX00 OTPAKACT CTPATETHUI0 COBPEMEHHONW 00pa3oBaTeIbHOM IOJMTHKU: HEOOXOAMMOCTb BOCIMTAHHMS 4YeJIOBEKa M TIpaXkJaHUHa,
MHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIECTBO, HAIEJIEHHOTO Ha COBEPIICHCTBOBAaHME ATOro obmiectBa. CHucTeMa YpOKOB COPHEHTHPOBaHA HE CTOJIKO Ha
nepeaayy «roTOBbIX 3HaHUI», CKOJIBKO Ha ()OPMUPOBAHHE AKTUBHOM JINYHOCTH, MOTUBUPOBAHHON K CaMO0Opa30BaHMIO, 00J1a1a0lIel 10CTaTOYHBIMU HaBbIKAMU
U TICUXOJIOTUYECKHMH YCTaHOBKAMH K CaMOCTOSITEIBHOMY IIOMCKY, OTOOpY, aHaJu3y W HCIHOJB30BaHMUI0 HH(OpPMAIMH. OTO TOMOXKET BBITYCKHUKY
aJlanTHPOBAThCA B MUpE, Iie 00beM HH(pOpMAlMU, pacTeT B I€OMETPUUECKOM Mporpeccuu, e couualbHas W MpogeccCHOHalbHAs YCHEIIHOCTh HANPSIMYIO
3aBUCST OT IO3UTUBHOI'O OTHOILEHUSI K HOBALUSM, CAMOCTOSITEIbHOCTH MBILUIEHUS U MHULIIMATUBHOCTH, OT T'OTOBHOCTHU INPOSIBJISTH TBOPUYECKUH MOAXOJ K JIENY,
HCKaTh HECTaHJapTHBIE CIIOCOOBI pelIeHus Mpo0ieM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJICHCTBUIO C JIFOJIbMH.

3amaun o0y4deHHs: MPUOOPETECHUS MaTEMATHIECKUX 3HAHUI U yMEHUH; OBJIaIecHue 0000IEHHBIMHU CIIOCOOaMU MBICIHTEIBHOM, TBOPUYECKOH JEATEIbHOCTEH;
OCBOCHHME KOMIIETEHIIMHA: y4yeOHO-I103HABaTEIbHONM, KOMMYHUKAaTUBHOM, peQIIEKCUBHOH, JMYHOCTHOIO CAaMOpPa3BUTHUS, LIEHHOCTHO-OPUEHTALMOHHOW U
po¢eCCHOHATBHO-TPYIOBOTO BBIOOPA.

C y4eToM BO3pacTHBIX OCOOEHHOCTEH KJIACCOB BBICTPOEHA CHCTEMa Y4eOHBIX 3aHATHH (YPOKOB), CIIPOEKTUPOBAHBI 1I€NH, 33aJjauH, 0’KUaeMble Pe3yJIbTaThl
oOyueHus (MIaHUpyemble pe3yiabTaTsl). TpeOoBaHUS K pe3ynbTaraM o0ydeHUs: KOHKPETU3HPOBAHbI, 1aHbl B JEATENbHON (POPMYIHPOBKE U MOCIEI0BATENIbHOCTH
ux u3noxxkeHus. KoHKpeTHo chopMynupoBaHHbIE TPeOOBAHUS IMO3BOJSIOT CIUIAHMPOBATh BHUJbI YU€OHOH AEATENbHOCTH, YTO OOECIEYUT YCBOEHHE Y4eOHOIo
MaTepuaia Ha ypoBHe TpeboBaHui ['ocynapcTBeHHOro cranjapra. B miuaHupoBaHUM NpUBEIEHBI IPUMEPHBIE U3MEPHUTENN AOCTHKEHUSI TPEOOBaHUN K YPOBHIO
noAroToBkU. ITnanupyercs uCnoap30BaHNE HOBBIX NEJarOTMYECKUX TEXHOJIOTUH B MPENOJIaBAHNN NIPEAMETA.

[TosicHuTenpHas 3amMcka K TEeMaTHYECKOMY IJIaHY 6a30BOr0 U3y4eHHUs] MaTEMAaTUKU B OCHOBHOM IIIKOJIE

TemaTnueckue iIaHel IO MaTeMaTHKe pa3padoTaHbl B COOTBETCTBUM ¢ IlpumepHoil mporpaMmoil 0OCHOBHOTO oOuIero oOpa3oBaHMs MO MaTeMaTHKe, ¢
yuyeToM TpeboBaHuil (enepatbHOr0 KOMIIOHEHTa T'OCYJapCTBEHHOIO CTaHaapTa oOiiero oOpa3oBaHUS M HA OCHOBAHHWU aBTOPCKUX mporpamm juxHuu M.U.
3yb6apeBoit, A. I'. Mopakosuua u .M. CmupHoBoii, A.B. CmupHOBa.



B 9 Kj1acce OCHOBHOM IIKOJIBI:

1.
2.
3.
4.
5.

A.l". Mopaxosuu Anredpa 9 kiacc: YaeOHUK 111 0011e00pa3oBaTenbHbIX YapexaeHuii — M.: Muemo3una, 2010;

A.I'. Mopakosuy, T.H. Mumyctuna, E.E. TynsunHckas. Anredpa 9 knacc. 3agaqauk 11 o0ieo0pa3oBaTeabHbIX yupexaeHui — M.: Maemosuna, 2010;
JLLA. AnexcannpoBa Anredpa 9 . Temarndeckue mpoBepoOvHbIe padOThI B HOBOM Gopme. — M.: Muemo3suHa, 2011;

A.I'. Mopakosuy, E.E Tynpuunckas AunreOpa: Tectol mis 7 — 9 kimaccoB o01ieo0pa3oBaTenbHbIX yupexaeHuid. — M.: Muaemosuna, 2010;

N.M. CmupHaoBa, B.A. CmupHoB ['eomerpusi. 7 — 9 kiacchl: yueb. as obieoopazosar. yupexaeHuii. — M.: Muaemosuna, 2010;

A Tak:Ke JONOJHUTEJIbHBIX OCO0OM /ISl YUUTEJIA:

6.

7.

[Tporpammbl. Matematuka. 5 — 6 kiaccel. Anrebpa. 7 — 9 kiaccsl. AnreOpa u Havana aHanmsa. 10 — 11 kmacesr / aBt.- coct. M.U. 3yGapesa, A.L.
MopakoBu4. — 2-¢ u3., ucnp. u gom. — M.: Maemo3una, 2009. — 63 c.

.M. CmupnaoBa, B.A. CmupHoB ['eomerpust. HecrangapTabie n uccienoBaTenbCKue 3anaun: yued. mocodue st 7 — 11 k1. o6meoOpasBar. yupek1eHHH. —
M.: Muemo3uHa, 2004;

CwmupnoB B.A. I'eometpus. [Inanumerpus: nocodue mig noaroroku k EI'D. — M.: MITHMO, 2009;

Mopakosuu A.I'. Anrebpa 7-9 Metoauueckoe mocodue st yuuresneit. — M.: Muemo3suna, 2004;

10. .M. CmupnoBa ['eomerpus. 9 kiacc: METOJMUECKUE pEKOMEH NN s yauTens. — M.: Maemo3uHa, 2010;

yupexxaenuit  aBT. A.I'. Mopakosuy, T.H. Mumycrtuna, E.E. Tynpunnckas u tunoBas mporpamma «l'eomerpus 7 — 9» g o6meoOpa3oBaTeIbHbBIX
yupexaenuit aBt. .M. Cmuphnosa, A.B. CMupHoB.
MatemaTtuueckoe 0Opa3oBaHHE B OCHOBHOW IIKOJIE CKIIAABIBAETCS U3 CIEAYIONIMX COJAEp)KAaTeIbHBIX KOMIIOHEHTOB: apudmerrka; anreOpa; reoMeTpus;

3JIEMEHThl KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN, CTATUCTUKH U JIOTUKU. B cBOEl COBOKYITHOCTH OHU OTPaXaloT OOraThlil ONBIT O0y4eHHUS] MaTEMAaTUKE B HaIlIel
CTpaHe, yUYUTHIBAIOT COBPEMEHHbIE TEHICHIINN OTEYECTBEHHOM U 3apyO0eKHOM LIKOJIBI U TIO3BOJISIIOT PEaIM30BaTh MOCTaBIEHHbBIE Mepe/l NIKOJIbHBIM 00pa30BaHUEM
1[eIM Ha UH(MOPMAIIMOHHO €MKOM U IMPAKTHYECKH 3HAYMMOM MaTepuaie. TU CoAepKaTelIbHbIe KOMIIOHEHTHI, pa3BUBAJIMCh HA MPOTSKEHUH BCeX JIET 00yueHus,
€CTECTBEHHBIM 00pa30M NepeIuieTatoTcs U B3aUMOJECHCTBYIOT B yUEOHBIX Kypcax.

Taxum 00pa3oM, B X0/1e 0OCBOCHHS COAEPKAHUSA KypPCa yYalluecs MoJy4al0T BO3MOKHOCTh:
Pa3BUTh IPEJACTaBICHUE O YHUCIE W POJM BBIYMCICHUH B YEIOBEYECKOH NpakTuke; cHOpMUpOBaTh NMPAKTUUYECKUE HABBIKM BBIIOJHEHUS YCTHBIX,
IIMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYUCIEHUM, Pa3BUTh BBIUNCIUTEIBHYIO KYIbTYPY;
OBJIa/IeTh CHMBOJIMUECKUM S3BIKOM anreOpbl, BIpadboTaTh (hopMaibHO-ONEpaTUBHBIE aNreOpanyecKkue YMEHHs] U HAyYUThCS IPUMEHATh UX K PEIICHUIO
MaTE€MaTHYECKNX U HEMAaTeMaTHYECKHX 3a/1a4;
M3YYUTh CBOMCTBa M rpadMKu 3JIEMEHTapHBIX (DYHKIUH, HAYYUTHCS MCIIONB30BaTh (DYHKIMOHAJIbHO-TpadUUecKue MPEACTaBICHUS JUIsl OMMUCAHHS U
aHaJIM3a peaJIbHbIX 3aBUCUMOCTEN;
Pa3BUTb IIPOCTPAHCTBEHHBIE TNPEACTABIECHUS U N300pa3uTENbHbIE YMEHHS, OCBOUTH OCHOBHBIE (DAKThl U METOJbl IUIAHUMETPUHU, MO3HAKOMHTHCS C
MPOCTEHIIMMHU TPOCTPAHCTBEHHBIMU TEJIAMH U UX CBOMCTBaMU;
MOJIYYMThb MPEICTABICHHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHPE U O PA3JIMYHBIX CIIOCO0aX MX M3Y4EeHHs, 00 0COOEHHOCTSIX BBIBOJIOB U
IIPOrHO30B, HOCSIMX BEPOSITHOCTHBIA XapaKTep;
Pa3BUTh JIOI'MUYECKOE MBIIIJICHUE U peYb — YMEHHUE JIOTHYECKA 00OCHOBBIBATh CY)KJCHMSI, IPOBOJUTH HECIOKHBIE CUCTEMATHU3aLUH, IPUBOAUTH IIPUMEPH] U
KOHTPIPUMEPHI, HCIOJb30BaTh PA3IUYHBIC S3bIKM MaTEMAaTHKH (CJIOBECHBIM, CHMBOJMYECKUH, TIpaduuecKuil) Ul WIUTIOCTPAlMHM, WHTEpIpEeTaluy,
apryMeHTalluyu U I0Ka3aTeNbCTBa;



e chopMHpPOBATh MpPEACTaBIECHUS 00 M3y4aeMbIX HOHATHSAX M METOJaX KaK Ba)KHEHIIMX CpEeACTBAX MaTeMaTHYeCKOro MOJIEIMPOBAHUS PeasIbHBIX

IIPOLIECCOB U SIBJICHUM.

B xoze mpemonaBaHMs MaTeMaTHKM B OCHOBHOHM IIKOJIE clieayeT OOpaTUTh BHMMAHHE Ha OBJAJCHHE YMEHMSAMH 0O0IIey4e0HOr0 XapakTepa,
pa3sHOOOpa3HbIMU CHIOCO0AMH JeATeJbHOCTH, IPUOOPETEHNE OMbITA:

¢ I[IJJAHUPOBAHUS U OCYLIECTBICHUS aITOPUTMUYECKON JEATENbHOCTH, BBIIIOIHEHMS 3alaHHBIX U KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB.

® pelIeHHEe Pa3HOOOPA3HBIX KJIACCOB 33aJa4 U3 Pa3IMYHBIX pa3/esioB Kypca, B TOM YHCIE 3a/1a4, TPEOYIOIIMX MOMCKA ITyTel M CIIOCOO0B peIIeHUs .

®  HCCIIEIOBATEIbCKOW ACATENBHOCTH, PA3BUTHE UJICH, TIPOBEICHIE SKCIIEPUMEHTOB, 0000IICHHS, TOCTAHOBKY M ()OPMYIIMPOBAHMUS HOBBIX 3a/1a4.

® SCHOT0, TOYHOI'O, TPAMOTHOT'O M3JI0)KEHUS CBOMX MBICIEH B YCTHOM M NMUCbMEHHOM peud, UCIOIb30BaHUS PA3IUYHbIX S3bIKOB MAaTEMATHUKH (CJIOBECHOTO,
CHUMBOJIMYECKOTO, TIpadUyeckoro), CBOOOAHOTO IepexojJa C OJHOIO sA3blKa Ha JAPYrod Ais WIUIIOCTPALUHM, HMHTEpHpeTaluy, apryMEeHTalUuu U
JI0Ka3aTeIbCTBA.

® [IPOBE/IEHUE JI0KA3aTEIbHBIX PACCYKACHUHN, apryMEHTAlUY, BbIBI)KEHUS TUIIOTE3 U UX 0OOCHOBAHMSL.

® [IOMCKa, CUCTEMaTH3allui, aHaJIu3a U Kiaccu(uKauuu nHGOpMaLUY, UCTIOIb30BaHUS Pa3HOOOPA3HBIX UH(OPMAIIMOHHBIX HCTOYHUKOB, BKIIIOUas YUeOHYIO

U CIIPaBOYHYIO JINTEPATYpPY, COBPEMEHHbIE MH()OPMAIIMIOHHBIE TEXHOIOTUH.

C ydeTroM ypoBHEBOH crenuuKd Kiacca BBICTPOCHA CHUCTEMa yYeOHBIX 3aHATHH, CHPOCKTHPOBAHBI IENM, 33[aud, IUIAHUPYEMBIE PE3yIbTaThI
00y4eHHUs, 4TO MPECTABICHO B CXeMaTHUECKOH (popme HIDKe.

OcHoBOH 1iesenonaranysi SBJSeTCs  OOHOBJIEHHWE TPEeOOBAHMNM K YpPOBHIO MOATOTOBKM UIIKOJBHUKOB B CHCTEME €CTECTBEHHO-MAaT€MaTHYECKOTrO
00pa3oBaHMs, OTpaKarollee BaXXHEHUIIYI0 OCOOEHHOCTh IENarornyeckod KOHLEMIMM TOCYyJapCTBEHHOIO CTaHAapTa— IEepexoa OT CYMMbl «IpPEAMETHBIX
pEe3yNbTAaTOB» K «MEXKIPEIMETHBIM pe3ylbTaTaM». Takue pe3yiabTaTbl NMPEACTaBISIOT COOOW OOOOIIEHHBIE CHOCOOBI JEATEIBHOCTH, KOTOPBIE OTpPa)KaroT
cnienn(uKy He OTAEIbHBIX MPEIMETOB, a CTyleHel obuiero oopa3zoBaHus. B rocynapcTBeHHOM cTaHIapTe OHU 3a(pUKCHPOBaHBI Kak oOlIue yueOHble yMEHUs,
HaBbIKU U CIIOCOOBI YEJIOBEYECKON JESITeIbHOCTH, YTO IPEANO0JIaraeT NOBBIIIEHHOE BHUMAHUE K Pa3BUTHUIO MEKIIPEIMETHBIX CBSI3€H Kypca MaTeMaTHKH.

JlunakTuueckass MojeNdb OOY4eHHs M IeJaroruuyeckue CpesicTBa OTPaXkaloT MOJEPHHU3AIMIO OCHOB Y4eOHOro Ipolecca, UX MEepeopUeHTAUI0 Ha
JOCTUKEHHE KOHKPETHBIX PE3YyJIbTaTOB B BHJE CPOPMUPOBAHHBIX YMEHUN M HaBBIKOB y4allMXcs, 000OIIEHHBIX crnoco0oB aesrenbHocTH. DopMHUpOBaHUE
LEJIOCTHBIX TPE/ICTaBIEHUI O MaTeMaTHKe OyAeT OCYLIECTBISATHCA B XOJ€ TBOPUECKOW JAEATENIbHOCTH YYalIMXCS Ha OCHOBE JIMYHOCTHOTO OCMBICICHUS
MaTemMaTuueckux (axkToB u sBieHud. Ocoboe BHUMaHHE yHEIsSeTCsl MMO3HABATEIbHOW AKTUBHOCTU YYalllUXCS, UX MOTHUBHUPOBAHHOCTH K CaMOCTOSITENbHOM
y4eOHOI pabore. DTO mpeanonaraeT Bce 0ojiee MIMPOKOE MCIOIb30BAHUE HETPAJAULIMOHHBIX (DOPM YPOKOB, B TOM YHCIIE€ METOIHMKH JIEJIOBBIX M POJIEBBIX HID,
MPOOJIEMHBIX JUCKYCCHM, MEKITPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB U T. II.

Ha crynenu OCHOBHOH IIKOJIBI 3aJaud y4eOHBIX 3aHATHI OINpeNeseHbl KaK 3aKpeIuieHHe yYMEHHMH pa3/essTh MPOLECCHl Ha ATallbl, 3BEHbs, BBLACIATDH
XapaKTepHble MPUYHMHHO-CIIEACTBEHHBIE CBSI3U, ONPENENATh CTPYKTYpy OOBEKTa MO3HaHUS, 3HAUMMble ()YHKIMOHAJIBHBIE CBSI3M M OTHOUICHMS] MEXIYy YacTSIMU
IEJIOT0, CPaBHMBATh, COIMOCTABIATh, KJIACCH(PHUIMPOBATH, PAH)KUPOBATh OOBEKTHI MO OJHOMY WM HECKOJIBKHUM IPEJIOKEHHBIM OCHOBAHHSIM, KPUTEPHSM.
[IpuHIMNUanbHOE 3HAUEHUE B paMKax Kypca IproOpeTaeT yMeHHe pa3innyaTh (pakThl, MHEHUS, 10Ka3aTeIbCTBA, TUIIOTE3bl, aKCHOMBI.

[Tpu BBINOJIHEHUH TBOPUYECKUX paboT popMupyeTcs yMEHHE ONpeeNiaTh aIeKBaTHbIE CIIOCOOBI PelIeHUs yueOHOM 3a1aun Ha OCHOBE 3a/IaHHBIX aJTOPUTMOB,
KOMOMHUPOBAaTh HM3BECTHBIE AJITOPUTMBI JEATEIBHOCTH B CHUTYalUsAX, HE MPEANOJArarolIMX CTaHAAPTHOTO IPUMEHEHUs OJHOTO U3 HUX, MOTHBHUPOBAHHO
OTKa3bIBaThCs OT 00pa3Iia AeITeIbHOCTH, HCKaTh OPUTHHAIBHBIC PEIICHUS.

VYyamuecs 10JKHBI IPUOOPECTH YMEHUS 110 (POPMUPOBAHUIO COOCTBEHHOI'O aJIrOPUTMa PEIIEHUs MM03HABaTEIbHBIX 33Ja4 (OPMYIUPOBATH MPOOIEMyY U LIETU
CBOEH pabOThI, OMpEAETATh aleKBaTHBIE CIIOCOOBI U METOJbI PEIICHHs 33/1a4M, MPOrHO3UPOBATh OXKHJIAEMBIH PE3yNbTaT M COMOCTABIATH €0 ¢ COOCTBEHHBIMHU



MaTeMaTUYEeCKUMHU 3HAHUSMHU. Yyaliuecs AOKHBI HAYYUTHCA MPENCTaBISATh Pe3yibTaThl MHIWBUIYaJbHOW W TPYIIOBOM IMO3HABATEIbHON AEATEIHHOCTH B
¢bopmax KOHCIIEKTa, pedepara, pereH3UH.
O6mas xapakrepucTuka yueoHoro npeamera. I'eomerpus.

I'eomeTpust HameneHna Ha (GOPMHUPOBAHME arIapaTa JJsl PEIICHUs HE TOJbKO MAaTeMaTHYeCKHX 3a/lad, HO WM 3aJlad CMEXKHBIX MPEAMETOB, OKPYKAIOMICH
PEAIbHOCTH. SI3bIK FeOMETPUH, YMEHHE «UUTATh)» T€OMETPUUYECKUN YepTexK, MOJUEPKUBAET 3HAUYCHIE MAaTEMAaTUKH KakK sI3bIKa JJIsl TOCTPOCHUS MaTEMaTHYECKUX
MOJIEJIEN, ITPOLECCOB U SIBJIEHUI PEAIbBHOTO MHUpA.

OpHOM M3 OCHOBHBIX 3aJlay M3y4YEHHUS! T€OMETPUU SIBIISETCS Pa3BUTHE JIOTMYECKOTO MBIIUICHUS, HEOOXOAMMOro, B YaCTHOCTH, JUI OCBOCHMS Kypca
nHpopMaTuKy, GU3NKH, OBIIAJICHUS HaBBIKAMU JCAYKTUBHBIX paccyxineHuil. [IpeoOpazoBanne reomeTpruueckux (opM BHOCHUT CBOW cHeIM(PHUECKUIA BKIIAI B
pa3BUTHE BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

OO0pazoBaTeNbHBIE ¥ BOCITUTATEIIBHBIC 32/1a9M O0YUICHHS T€OMETPUH JIOJDKHBI PEIIAThCs KOMIUIEKCHO C YY4ETOM BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuxcs,
cHelu(pUKA reOMETPUU KaK y4eOHOro MpeaMeTa, OMpeensomero e€ poib U MECTO B OOIIed cHcTeMe HIKOJIBHOTO OOY4YeHHS W BOCIUTAHUS. YUYHUTETI0
NPeI0CTABJISAETCA MPABO CAMOCTOSATEIbHOI0 BbIOOPAa METOIUYECKUX MYTEH U MPUEMOB PEIICHHUS ATUX 3adad. B opranmzanuu y4eOHO-BOCIUTATEIHLHOTO
mpolecca BaXHYIO PoJib UrparoT 3aaauu. OHU SBISIOTCA U IIENIbI0, U CPEJCTBOM OOYYEHUS M MAaTeMaTH4eCKOro pa3BuUTUs ydammxcs. [Ipu mmanupoBanuu
YPOKOB CJIEIyeT UMETh B BUY, YTO TCOPETUUECKUIM MaTEpHall OCO3HAETCS M YCBAMBAETCS MPEUMYIIIECTBEHHO B MpOIlecce pelieHus 3aad. Opranusys pelieHue
3aJ1a4, 11e1eco00pa3Ho MUPE UCTOIB30BaTh AU(GEpeHIUPOBAHHbBIN MOAX01 K ydauumcs. Juddepenunaius TpeboBaHUN K ydaliuMcs Ha OCHOBE JTOCTHXKEHUS
BCEMU 00513aTEJIBHOTO YPOBHS MOATOTOBKH CIIOCOOCTBYET pa3rpy3Ke IIKOJIbHUKOB, 00ECIEUNBAET UX MOCUIBHOM paboToll U (OpMUPYET Y HUX MOJOKHUTEIBbHOE
OTHOIIIEHHE K yueOe. BakHBIM ycClIOBHEM MPaBUIHLHOW OpraHHU3alK y4eOHO-BOCIMUTATENLHOTO MpoIlecca SBISETCS BBIOOP YUUTENIEM PAallMOHATBHONW CHCTEMBI
MCTOOOB U IMPUCMOB O6y‘-I€HI/I$[, C6aﬂaHCI/IpOBaHHOC COUCTAaHUC TPAAUIMOHHBIX 1 HOBBIX MCTO/I0B 06yquI/1$1, OINTUMU3UPOBAHHOC TPUMCHCHUC 00bSICHUTEIIHHO-
WJUTFOCTPUPOBAHHBIX U IBPUCTUYECKUX METOJIOB, HCIOIb30BaHUe TexHHUUeckux cpeactB, MKT -kommoneHTa. YueOHbIN mporiecc HeOOXO0IUMO OPHEHTUPOBATH
Ha paluOHAJIBHOC COUCTAHUEC YCTHBIX U MMCbMCHHBIX BUJ10B pa6OTI>I, KaK IIpHu U3YYCHUH TCOPUH, TaK U IIPU PCIICHHUU 3aay. Buaunmanne YUUTEIA JOJKHO OBITH
HAIpPaBIIEHO HA Pa3BUTHE PEUH ydyaluxcs, GOpMUPOBAHKE Y HUX HABBIKOB YMCTBEHHOTO TPY/a — IJIAHUPOBAHKUE CBOEH pabOThI, MOUCK PAllMOHAIBHBIX MyTel e
BBIITOJITHCHHA, KPUTUYCCKYHO OLICHKY PE3YJIbTATOB.

Peanmu3zanus kaneHIapHO-TEMaTHYECKOrO IIaHAa oOecrmeynBaeT OCBOEHHE OOIIeyd4eOHbIX YMEHUH W KOMIIETEHIMI B pamKax HWH(GOPMaIMOHHO-
KOMMYHHKaTHBHOfI OECATCIbHOCTHU.

co3/1aHMe YCJOBHUS ISl YMEHUS JIOTHUECKH OOOCHOBBIBATH CYKIEHUS, BBIIBUTATh TUIIOTE3bl U TOHUMATh HEOOXOJUMOCTh UX MPOBEPKH, SICHO, TOYHO U
IPAaMOTHO BBIPAKaTh CBOU MBICJIM B YCTHOM M TUCbMEHHOMN PEYH.

(¢opmupoBaHue yMeHHsl HUCIOJB30BaTh PA3TUYHbIE S3BIKM MATEMAaTHUKH, CBOOOJHO MEPEXOAUTh C S3bIKAa HA S3BIK JJIS WILTIOCTPAIUK, MHTEPIPETaIUH,
ApPTryYMCHTAWX U JOKa3aTCJIbCTBA, MHTCIPHUPOBAHUA B JIMYHBINA OITBIT HOBYIO, B TOM YHUCJIC CAMOCTOATEIIbHO IMMOJTYYCHHYTO I/IH(i)OpMaHI/II-O;

co3/1aHMe YCJIOBHS JUISI TUIOJJOTBOPHOTO Y4acTusi B paboTe B rpyIIe; YMEHUSI CAaMOCTOSATEIbHO M MOTHBHPOBAHHO OPTaHU30BHIBAThH CBOIO JIEATEIHHOCTD,
HCIIOJB30BATh HpI/IO6peTeHHBIe 3HaHUA U YMCHUSA B HpaKTquCKOﬁ JACATCIIBHOCTHU U HOBCC}IHGBHOf/i JKHU3HU J11 HCCIICJOBaHUS (MOHeJ'H/IpOBaHI/ISI) HECJIOXHBIX
MPAKTUYECKUX CHUTYallMii Ha OCHOBE M3Y4YEHHBIX (DOPMYN M CBOMCTB TeN;, BBIUMCICHHS IUIONIAJIEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MpPU PEIICHUH
MPAKTUYECKUX 3aJ1a4, UCTIOJb3Ys PU HEOOXOAMMOCTH CIIPABOUYHUKH U BBIUMCIUTEIbHBIE YCTPOUCTRA.

Ha ypokax yuamuecst MOTyT 6oJjiee yBEpEHHO OBJIaZIeTh MOHOJIOTUYECKON U AUAJIOrMYECKON Peublo, YMEHUEM BCTYNATh B peUeBOE OOILICHHE, YUaCTBOBATh
B Jquasiore (MOHMMaTh TOYKY 3pEeHHs] coOecelHuKa, MpU3HaBaTh MPaBO HAa MHOE MHEHHE), MPUBOJUTH MPUMEPHI, MOJO0UpaATh apryMEHTHI, nepedpa3upoBarhb
MBICJIb, (POPMYIHPOBATH BBIBOIBI.



s pelieHusi MOo3HABATENIbHBIX MU KOMMYHUKATHBHBIX 33/1ay YYallUMCSl MpeJjlaraeTcsl MCIOJIb30BaTh Pa3jiMyHble UCTOUYHUKH MH(OPMALUU, BKIIOYAs
SHIMKJIONENH, clioBapu, VHTEpHeT-pecypchl W Apyrue 0a3bl JaHHBIX, B COOTBETCTBHHM C KOMMYHHKATHBHOHM 3amadeid, chepoil W cHUTyalueidl oOIIeHHS
OCO3HAaHHO BBIOMPATH BbIpAa3UTEIbHbIE CPECTBA SI3bIKA M 3HAKOBBIE CUCTEMBI (TEKCT, TabIuIa, cXemMa, ayAuOBU3YaIbHBIN Pl U JIp.).

VYyamuecs: JOMKHBI YMETh Pa3BEPHYTO OOOCHOBBIBATH CYXKICHHSI, JaBaTh OIPEACICHUS, NMPUBOANTH JO0KA3aTeIbCTBA (B TOM 4YHCIE OT MPOTHBHOIO),
OOBSICHATh M3YYEHHBIE TMOJOXKEHHUS Ha CaMOCTOSITENIbHO MOJ00OpaHHBIX KOHKPETHBIX NMPUMEpPax, BJIAJETh OCHOBHBIMHM BHJAMU IYOJUYHBIX BBICTYILICH Hii
(BBICKA3bIBAHMS, MOHOJIOT, JIUCKYCCHsI, TIOJIEMUKA), CJIEIOBAaTh 3TUYECKMM HOpPMaM M MpaBWjaM BeJleHUs auaiiora, aucmyta. [Ipeamonaraercs mpocreiiiee
UCIIOJIb30BaHUE YYAIIUMUCS MYJIbTUMEIUUHBIX PECYpPCOB U KOMIBIOTEPHBIX TEXHOJOTHH ig 00pabOTKH, Mepenayu, CucTeMaTu3aiui nH(GOpMalu, Co3AaHus
0a3 MaHHBIX, IPE3CHTAIIUN PE3y/IHTATOB IO3HABATEIILHOMN U MTPAKTUIECKON JIEITeILHOCTH.

CranmapT OpUEHTHpPOBAaH Ha BOCHUTAHHUE IIKOJbHMKA — IpakJaHWHA W natpuora Poccuu, pazBuTHE TyXOBHO-HPAaBCTBEHHOIO MHPA IIKOJIBHUKA, €rO
HAIIMOHAJIFHOTO CaMOCO3HAHUS. DTH TOJOXEHHUS HAlUTM OTPaKEHHE B COJIEPYKAHWM YPOKOB. B mporecce oOydeHUs MOKHO OBITH COPMHPOBAHO yMEHHUE
(dbopMynupoBaTh CBOM MUPOBO33PEHUECKUE B3MIIABI U HA 3TOM OCHOBE - BOCIIMTAHUE TPAXKIAHCTBEHHOCTH U MAaTPUOTU3MA.



Temaruueckuil miaH npeanpodUILHONO M3Y4YeHHUS MaTeMaThkKu «Anredpa 8 kiacc» u «Anredpa 9 kiacc» pa3paboTaH NMPUMEHHUTENBHO K Y4eOHOM

porpamMme 1o MaTeMaTuKe sl 0011e00pa3oBaTeIbHBIX MITKOJI, TAMHA3HIMA, JIMIIECB U HA OCHOBE aBTOPCKOTO ITanupoBanus Kk Y MK.
KanenagapHo-remaTuyecKkuii J1IaH OPUEHTHPOBAH HA MCIIOJIb30BAHME:

B 9 kiacce:

1. A.T. MopakoBuu Anredpa 9 kiacc: YueOHUK IS KJIACCOB C YITYOJICHHBIM H3ydeHHeM MateMaTuku. M.: Muemasuna,2010;

2. JLW. 3BaBuu, A.P. Psa3anoBkuii. AnreOpa 9 xnacc. 3ajauHuK 7S KJIACCOB C YIIIyOJIEHHBIM M3YYeHHEeM MaTeMaTuku. — M.: Muaemo3suna, 2010.

3. JI.A. AnekcannpoBa Anredpa 9 kiacc: CamocTosaTeNnbHbIe PaOOTHI 17151 00111e00pa3oBaTeNbHBIX YUpekaeHu. — M.: Maemo3uHa, 2010.

4. A.I'. Mopnkosu4, E.E Tynsunnckas AnreOpa: Tectsl aiist 7 — 9 kitaccoB o01eo0pa3oBaTebHbIX yupexaeHuidi. — M.: Muemosuna, 2010.

5. A.T. MopakoBuu Anrebpa. 7 — 9 knaccel. KonTponbHbie paboThl s 00111e00pa3oBaTeNbHbIX yupexkaeHui: k yueonukam A.I'. Mopakosuya, H.I1.
Huxonaesa / A.I'. Mopakosud. — M.: Maemo3una, 2011. — 127 c.

A Tak:ke 10NOJTHUTEIbHBIX OCOOMI ANA yuuTens:

6. Ilporpammbl. Maremaruka. 5 — 6 kiaccel. Anredpa. 7 — 9 kmaccwl. Anrebpa u Hayana ananmuza. 10 — 11 xmaccsr / aBT.- coct. M.M. 3yGapeBa, A.T.
MopakoBud. — 2-€ u3., ucrp. u gom. — M.: Muemosuna, 2009. — 63 c.

7. A.Tl'. MopakoBuu A.I'. Anredpa 7-9 Mertonuyeckoe nocodue amis yuuteneid. — M.: Muemosuna, 2010.

Peanuzanms KaJICHAApHO-TEMATUYCCKOTO IIJIaHa oOecreynBacT OCBOCHHE 06H_[ey‘le6HBIX YMCHI/Iﬁ U KOMIIETECHIIUH B paMKax HH(bOpMaHHOHHO'

KOMMyHHKaTHBHOﬁ JOCATCIIbHOCTHU.

CO3JaHHe YCJIOBHA JUI YMEHUS JIOTHYECKH 00OCHOBBIBATh CY)KJICHHS, BBIIBUTAaTh TUIIOTE3bI U TOHUMATh HEOOXOIMMOCTh X MPOBEPKHU.
CO3/1aHHe YCJIOBHA U1 YMEHUS ICHO, TOYHO U TPAaMOTHO BBIPA’KaTh CBOU MBICIU B YCTHOU U MUCBMEHHOU PEYH.
(popmupoBanue yMeHHS UCIIOIB30BATh PA3IUYHbIC A3bIKU MAaTEMATUKH;
(opMupoOBaHUe YMeHHsI CBOOOHO MEPEXOIUTH C A3bIKA Ha A3bIK JUUIsl WIUTIOCTPALIUH, HHTEPIPETallu, apryMEHTAllUK U 10Ka3aTeIbCTBA.
CO3JaHHe YCJIOBHA [T IUIOAOTBOPHOTO Y4acTUs B paboTe B IPYIIE; YMEHHs CAMOCTOSATEIbHO UM MOTUBHPOBAHHO OPTaHU30BHIBATh CBOIO JIEATEIBHOCTb.
(¢opmMupoBaHue yMeHHUSs] HCIOIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUYECKOM JESATENbHOCTH M MOBCEIHEBHOMN XHU3HU ISl HCCIEIOBAaHUS
(MOZeNnMpoBaHUsI) HECIOKHBIX NPAKTUYECKUX CHUTyalluid Ha OCHOBE M3Yy4YEHHBIX (OPMYNIT U CBOMCTB TeJs; BBIUMCIEHMS IUIOHIa/leld MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MIPU PEIICHUH NMPAKTUUECKUX 3a7a4, UCHOJIb3YsS IPU HEOOXOIUMOCTH CIIPABOYHUKHU U BHIYHUCIUTENbHBIE YCTPOICTBA.
(¢opmMupoBaHue yMeHHUSs] HCIOIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUYECKON JEATENbHOCTH M MOBCEIHEBHOM U3HU ISl HCCIEIOBaHUS
(MOZeNnMpoBaHUsI) HECIOKHBIX MPAKTHUYECKUX CHUTyalluid HAa OCHOBE M3y4YEHHBIX (OPMYNT U CBOWCTB TeJ; BBIYMCIEHHUS IUIOIMIAJCH MOBEpXHOCTEN
MIPOCTPAHCTBEHHBIX TEJ MIPU PEIICHUH NMPAKTHUECKUX 3ajay, UCIOIb3ys MPH HEOOXOIMMOCTH CIIPABOYHUKH U BEIYUCIUTENbHBIE YCTPOUCTBA.
co3/1aHMe YCJOBUS JJI HHTETPUPOBAHUS B JIMUHBINA OMBIT HOBYIO, B TOM YHCJIE€ CAMOCTOSITENILHO MOIYYEHHYI0 HH(POPMAIHIO.

Ha ypoxkax yuamiuecst MmoryTt 0osiee yBEpEeHHO OBJIa/IeTh MOHOJIOTHYECKOW U TMaJOTHYECKON peublo, YMEHHEM BCTyNaTh B peueBOe OOIEHUE, yYaCTBOBATh

B JMayiore (MMOHUMaTh TOUKY 3peHHs COOeCeHNKA, TPU3HABATH MIPABO HA MHOE MHEHUE), IPUBOAUTH IPUMEPHI, TOAOMPATh apryMEHTHI, ieped pa3upoBaTh MBICIb,
(GbopMynHpOBaTh BBIBOJIBI.

I[J'I}I pelICHNA MO3HABATCJIBHBIX MU KOMMYHUKATUBHBIX 3aa4 ydJalllUMCA NOpCAjiaractcsa HUCIOJIb30BaTh PA3JIMYHBIC MCTOYHUKU I/IH(bOpMaI_[I/II/I, BKJIIO4Yas

SHIMKJIONENH, clioBapu, HTepHET-pecypcehl U apyrue 0a3bl JaHHBIX, B COOTBETCTBUU ¢ KOMMYHUKAaTUBHOM 3a1aueit, cepoil u cuTyarueil oOeHnsi 0CO3HaHHO
BEIOMpATh BRIPA3UTEIBHBIE CPEACTBA SA3bIKA U 3HAKOBBIE CHCTEMBI (TEKCT, TaOIUIa, cCXeMa, ayAMOBU3YATbHBIN PSIT U JIP.).



VYdamuecss NOJKHBI YMETh Pa3BEpPHYTO OOOCHOBBIBATH CYXJEHHS, JaBaTh OINpPENENEHUs, NMPUBOAUTH J0KA3aTENIbCTBA (B TOM YHCIIE OT NPOTUBHOTIO),
OOBSICHATh HM3YYCHHBIC MOJOXKEHHUS Ha CaMOCTOATENBHO IOJ00pPAaHHBIX KOHKPETHBIX HpPUMEpPAx, BIAJETh OCHOBHBIMU BHJAMHU IYOJIMYHBIX BBICTYIUICHHHA
(BbICKa3bIBaHUs, MOHOJOI, AMCKYCCHs, IOJEMHUKA), CIEJOBAaTh 3TUYECKMM HOpPMaM M IpaBWJaM BeJeHHs auaiora, aucnyra. IIpennonaraercs mpocreifmee
WCIOJIb30BAHUE YUAIUMUCS MYJIbTUMEIUHHBIX PECYPCOB H KOMIIBIOTEPHBIX TEXHOJIOTUHN 17151 00paboTKH, Iepeauu, CuCTeMaTU3alui nH(popMaIuy, co3ganus 6as3
JAHHBIX, IPE3CHTALUH PE3YyIbTaTOB [T03HABATEIbHON U IPAKTUYECKOMN EATEIbHOCTH.
CranmapT OpHEHTHPOBAaH Ha BOCIUTAHUE IIKOJBHUKA — TpaKAaHWHA W marpuota Poccuu, pa3BUTHE TyXOBHO-HPAaBCTBEHHOTO MHpa LIKOJbHHKA, €TO0
HaIlMOHAJILHOTO CaMOCO3HaHMs. DTH MOJOKEHUS HAILIM OTPak€HHE B COJEpXaHUU YPOKOB. B mpouecce o0ydeHus IOKHO ObITh C(OPMHUPOBAHO YMEHHE
(dbopMynHpoOBaTh CBOM MUPOBO33PEHUECKHIE B3IIISAIBI M HA 3TOM OCHOBE - BOCIIUTAHHE TPAKIAHCTBEHHOCTH U ATPHOTHU3MA.
Jlnst uH(pOPMALMOHHO-KOMITBIOTEPHOM MOJIEPKKU Y4eOHOro IMpolecca MpeanosaraeTess UCIoyIb30BaHUe CIEAYIONIMX MPOrpaMMHO-TIEIarOrMYeCKUX CPECTB,

pealin3yeMBbIX C IOMOILbIO KOMIIBIOTEpA:

1. CD «IC: Penerutop. Matemaruka» (K u M);

2. CD «AJITEBPA wue mns otnmmaaunkoBy (HUM skoHOMUKH aBUAITMOHHON TIPOMBIITUICHHOCTH);

3. «Marematuka, 5 - 11».

4. DneKTpOHHOE CONMPOBOXKICHUE Kypca «Anredpa» - cepusi yUeOHBIX MYJIbTHMEAUHHBIX MOCOOHA, pazpaboTaHHbIX K yuyeOHHKaM A.I. MopakoBuya «Anrebpar»

s 7, 8, 9 knaccoB uzzarenbeTBa « MHEMO3UHA»

VY4ebHOoe MHTEepaKkTHBHOE MTocodue Kk yueOHnKy Matemaruka 5,6 H.A. Bunenkuna. Tpenaxxep no matremaruke usaarenscrsa «IIpocsemenue»

«KuBble WUTIOCTpAlMN» - cepusl y4eOHBIX MYJIbTUMEIUIHBIX MOCOOMH, pa3paboTaHHBIX K yuyeOHuKam Juid 7, 8, 9 kimaccoB A.I'. MopakoBuYa M3aTeNbCTBA

«MHemMo3HnHa»

7. HOP c aBropckux caiitoB A.I'. Mopakosuda u B.A. CMupHOBa B NOMOIIb YUUTENSIM, pabOTaIOIIMUM 110 BEIOpaHHBIM Hamu Y MK.

Jlnia obecriedeHus a0 JOTBOPHOTO y4eOHOTO Mpoliecca NpeArnoaaraeTcsi UCIoab30BaHuEe HHPOPMAIMKU U MaTepuasos cienytoumx NHTepHer — pecypcos:

— MunucrepctBo o6pazoBanust PO:  http://www.informika.ru/; http://www.ed.gov.ru/; http://www.edu.ru/

— TectupoBanue online: 5 - 11 knacesr:  http://www.kokch.kts.ru/cdo/

— Ilenarorudveckas Mactepckasi, ypoku B IHTepHeT U MHOroe apyroe:  http://teacher.fio.ru

— Hossle TexHomorun B oOpa3oBanuu:  http://edu.secna.ru/main/

— IlyreBogurens «B Mupe HayKu» A7 IIKOJIBHUKOB: http://www.uic.ssu.samara.ru/~nauka/

—  Merasunuxnoneaus Kupumna u Medoaus: http://mega.km.ru

—  caiiThl «DHIMKIIONCINI YHIMKIIONeINi», Hanpumep:  http://www.rubricon.ru/; http://www.encyclopedia.ru/

O01mey4yeOHbIE HEJIH:

e [IpoBenenue noOKa3aTeNbHBIX PACCYKICHHM, JIOTHYECKOr0 OOOCHOBaHMS BBIBOJOB, HCIOJIB30BAHUS PA3IMYHBIX S3BIKOB MATEMAaTHKH JUIS WILIIOCTpAalUH,
MHTEpIpeTally, apryMEHTAIMH U 1I0Ka3aTeIbCTBRA.

e PemeHue mMupoKOro Kiacca 3afad U3 pa3iMyHbIX pa3[esioB Kypca, IOUCKOBOW U TBOPYECKOM AESITENbHOCTH MPH PEIICHUH 3a7a4 HOBBIIIEHHON CI0XXHOCTH U
HETHUIIOBBIX 3a]1auy.

e [InanupoBaHHs U OCYILECTBICHUS AJTOPUTMUYECKOM NEATETBHOCTH: BBIOJHEHUS U CAMOCTOSTENILHOTO COCTaBJICHUS AITOPUTMUYECKUX MPEANUCAHUN H
MHCTPYKLIMHA HAa MaTeMaTHUYeCKOM MaTepuaie; HCIOJIb30BaHUS M CaMOCTOATEIBHOTO COCTaBJICHUS (OpMyNT Ha OCHOBE OOOOIIEHHS YAaCTHBIX CIIy4yaeB U
PE3yIbTATOB SKCIIEPUMEHTA; BBIMOJIHEHUS paCu€TOB IPAKTUYECKOTI0 XapaKTepa.

SRl



http://www.informika.ru/
http://www.ed.gov.ru/
http://teacher.fio.ru/
http://www.uic.ssu.samara.ru/~nauka/
http://www.rubricon.ru/

e [locTpoeHus u Hccaen0BaHUS MaTEMaTHUYECKUX MOZEIIEH Ul ONIMCAHUS M PELICHMs IPUKJIAIHBIX 3a/1a4, 3a/1a4 U3 CMEKHBIX IUCLHUIUIMH U PEAIbHOW JKU3HY;
IIPOBEPKH U OLIEHKH PEe3yJbTaTOB CBOEH pabOThl, COOTHECEHUS MX C ITOCTABICHHOM 3ajjaueil, ¢ IMYHBIM KU3HECHHBIM OIBITOM.
e CamocrosTenbHON pabOTHl C HCTOYHUKAMH MH(pOpMaIiy, aHain3a 0000IIeH!s M CHCTEMAaTHU3alUH TOTy9eHHON NH( OpMaIliK, UHTETPUPOBAHUS €€ B IMUHBIN

OIIBIT.
OobmenpeaMeTHble HeJIu:
° @opMupoBaHUe MPeICTABIEHUIT 00 HIeIX U METOJIaX MAaTEeMAaTHUKH; O MAaTEeMaTHUKE KaK YHUBEPCAILHOM SI3BbIKE HAYKH, CPEJICTBE MOJICITUPOBAHUS SIBICHUN
Y TIPOIIECCOB.
° OBiajieHHe YCTHBIM U MUCbMEHHBIM MATEMATHYECKUM SI3BIKOM, MAaTEMAaTUYECKUMU 3HAHUSMHU U YMEHHUSIMH, HEOOXOAMMBIMU JUIS U3YYEHUS IIKOJIbHBIX
€CTECTBEHHOHAYYHBIX AUCUUIUIMH, U TPOJOHKEHNUS 00pa30BaHUs M OCBOCHHS M30paHHOW CHEIMAIbHOCTH Ha COBPEMEHHOM YPOBHE.
° Pa3BI/ITHe JJOIT'MYCCKOI'0 MBIIIJICHUA, aJIFOpI/ITMH‘{eCKOI;'I Ky.HI)TypI)I, HpOCTpaHCTBCHHOFO B006pa)KCHI/I$I, pa3BI/ITI/Ie MATEMATUYCCKOI'O MBIIIJICHUA H

MHTYUIMH, TBOPYECKUX CHOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM JUIs MPOJOJDKEHHs 0Opa3oBaHUs U JUISI CAMOCTOSITEIBbHOW NESATEIbHOCTH B 001acTu
MaTEMaTHKH | €€ MPUIOKEHUH B Oyaymiel mpodecCHoHaNbHOM eI TeTbHOCTH.

J Bocnuranme cpeacTBaMM MaTeMaTHKU KYJIbTYyphbl JIMYHOCTH: 3HAKOMCTBO C HCTOPHEH pa3BUTHUS MaTeMaTHKH, H3BOJIOLMEH MaTeMaTHYeCKUX HJeH,
MOHMMAaHMsI 3HAYMMOCTH MaTeMaTHKH JUIsl 0OLIIECTBEHHOIO IIporpecca.

Martematuka 9.
IIporpamma oGecnieuena YMK «AunreGpa» s 9 kiacca,
aBTopsl A.I'. Mopakosuu u ap. 1 YMK U.M. Cmupnosoii, A.B. CmuproBa (M.:MHuemo3uHa)

CeropHAIIHMNA COLMANbHBIM 3aKa3, KOTOPbIM OOLIECTBO CTAaBUT Iepe] MaTeMaTHYeCKHMM OOpa30BaHHMEM BBINIAJUT TaK: ILIKOJA JOJDKHA HAy4UTh JeTel
CaMOCTOSITENIHO J00BIBaTh MH(GOPMAIIMIO U YMETh €0 MOJb30BaThCS — 3TO HEOTHEMJIEMOE KaueCTBO KYJIbTYPHOI'O uYejoBeka B Haile BpeMs. OCHOBHbIE LIEIH
MaTeMaTHYeCKOro oOpa3oBaHMs B IIKOJIE, KOTOPbIE aBTOPBI MPOrpaMMbl CTPEMHIIMCh PEANNM30BaTh B MPOEKTE, 3aKJIIOYAIOTCS B CIENYIOIIEM: COJEHCTBOBATH
(GOpMUPOBAHUIO KYJIBTYPHOTO 4YEJIOBEKA, YMEIOIIETO0 MBICIUTh, MOHUMAIOUIEr0 MJICOJIOTHI0O MaTeMaTHYeCKOro MOJEIMPOBAHUS pealbHBIX IPOIIECCOB,
BJIAJICIOIIET0 MAaTEeMaTHYECKUM SI3bIKOM HE KakK S3BIKOM OOIIEHMs, a Kak S3bIKOM, OPTaHM3YIOIIMM JesTeIbHOCTh, YMEIOLIEr0 CaMOCTOSTEIbHO J00bIBATH
MH(OPMALIMIO U TOJIb30BATHCA €10 Ha IMpaKTUKE, BJIAJCIONIEro JMTEPaTypHOW peubl0 M YMEIOUIEro B cilydae HEO0OXOJIMMOCTH IMOCTPOUTH €€ MO 3aKOHam
MaTEMaTHYECKON pedH.

OobocHoBanme Bbi0Opa YMK s peasm3anuu padodeid yueOHOM MporpaMmel.

YMK «Anrebpa» pa3paboTaH B COOTBETCTBUHM C JIEHCTBYIOIIMMHU MporpaMMaMu i oOuieoOpa3zoBareiabHON ImKoibl. Matepuansl YMK u3noxxeHb!
MopoOHO M OOCTOSITENILHO, YTO MO3BOJIAET HCIIOJIB30BaTh HMX JUISI CaMOCTOSITENIbHOTO u3ydeHus. [IpuopureTHoll copepx aTeabHO-METOJUUYECKOW OCHOBOM
ABIsieTcd (YHKIMOHATIBHO-TpaguuecKkas JHUHHUSA. Ctunp M3J10)KEHHS HOBOIO MaTepHaja JIOCTYIHBIH, XapaKTEpHU3yeTcs UYETKOCTBIO, aJlfOPUTMHUYHOCTHIO,
BBIZICJISIFOTCS. OCHOBHBIE OTallbl PAacCYXJACHUN C (QUKcaluredl BHUMaHUS Ha BBIJCICHHBIX JTamax. ABrop YMK cremyer umaesm mnpoOieMHOro oOydeHHS.
[TpuopuTeTHBIM ABISIETCA HE HH(POPMAIIMOHHAs, a pa3BHBarolee nose kypca. B YMK peannzoBanbl IpUHIMITBI pa3BUBAIONIET0 00yUeHHs: 00y4eHne Ha BEICOKOM
YPOBHE TPYJHOCTH; MPOXOKIAECHUE TEM MPOrpaMMBbl JOCTATOYHO OBICTPBIM TEMIIOM; BEAyIas poJib TEOPETUYECKUX 3HAHMI; OCMBICIEHUE Ipolecca 00ydeHHUs;
pa3BUTHE BCEX YHALIUXCS, YUUTHIBAS, YTO y KaKJOT0 U3 HUX CBOU MpEAE BO3MOKHOCTEH.



Cucrema ynpaxHennit YMK «Aunrebpay» TiiaTenbHO BBICTPOEHA MO CTEIIEHUW HAapacTaHUs TPYIHOCTH M JOCTAaTOYHA JAJISl 3aHATHH B KJIACCE, BBINOJIHEHUS
JOMAaITHUX 3a/IaHUi U CaMOCTOSITENBHBIX pabor. KonmmuecTBO ynmpakHeHUH B 3aladHuKe B 2-3 pasza Oouibllie, 4YeM B JPYTUX HBIHE JACHCTBYIONIUX Y4EOHBIX
ocoousaX 1o anredpe. YIpaKHEHUs! CrpyNIUPOBaHbI 1O ABYM Onokam. [lepBbiif 070K comepkuT 3ananHusi 6a30Boro ypoBHs. BTopoii 010k BKIIIOYaeT 3a/aHus
MOBBIIIIEHHOTO YPOBHSI.

YMK «Aunrebpa» COCTOUT U3 CIEIYIOIINX AJIEMEHTOB: YUYeOHUK, 3aJaYHUK, METOANYECKOE TOCOOHE IJIs1 YUUTEINsd, KOHTPOJIbHBIE PabOThl, CAMOCTOSTEIIbHBIE
paboThI, OJIUIIONIPOC, FITEKTPOHHOE COMPOBOXKACHUE Kypca.

YMK «"eometpus 7-9» aBropoB .M. CmupnoBoii u B.A. CmMupHOBa pekomMeHA0BaH MUHHCTEpCTBOM 00pa3oBaHusi Poccuiickoit denepaiui 1 BXOIUT B
®denepanbHbI KOMIUIEKT Y4eOHUKOB [Tt 001Ie00pa30BaTENbHOM IIKOIIBI.

3HaueHue reoMeTpuu B 0Opa30BaHUU MOJPACTAIOLIETO MOKOJIEHHS HEBO3MOXKHO MEpeoleHUTh. Ha MpoTsyKeHUH BCE MCTOPUU UYEIOBEYECTBA IFE€OMETPHUS
CIIy»UJ1a ICTOYHUKOM Pa3BUTHUS HE TOJIBKO MAaTEMATHUKH, HO U MHOTUX JAPYTruX HayK. IMEHHO B HE¥l MOSIBUJIMCH NIEPBBIC TEOPEMBI U JI0Ka3aTeNbCTBA. CaMH 3aKOHBI
MaTEMaTHYECKOr0 MBIIUICHUS (OPMUPOBAIUCH C IMOMOIIBI0 TeOMeTpuH. MHOTHE TeOMETPHUYECKHE 3aJayd CIIOCOOCTBOBAIM TOSBICHUIO HOBBIX HAYYHBIX
HAINpaBJICHUH M, HA00OPOT, PENICHHE MHOTHUX HAYYHBIX MPOOJIeM OBUIO TOJIYYCHO C HMCIOJIB30BAaHHUEM TI€OMETPUYECCKHX METOJOB. OTCUECTBEHHOW IITKOJION
HAKOIUIEH YHHMKAJIbHBIN OMBIT MpernojaBaHusi reomerpuu. Yuebuuk mo reomerpuu A.Il.KuceneBa mon penakumein H.A.I'maromeBa Ha NpPOTSDKEHUHM MHOTHX
JECATUIICTUI OCTaBaICs 00pa3loM CTPOTOCTH, YETKOCTH U JIOCTYITHOCTH H3JIOKEHUS reoMeTpui. KoHeuHo, 3TOT U Jpyrue yueOHWKH T€OMETPHH IPOIUIOTO BEKa
y’K€ He BIIOJIHE OTBEYAIOT COBPEMEHHBIM TpPeOOBaHUSAM K OOy4deHHIO. 3ajada OOHOBJICHHS IIKOJIBHOTO Kypca T€OMETPUH COCTOMT B TOM, YTOOBI, OMUpasiCh Ha
JOCTUTHYTBIM OTEUECTBEHHOM NIKOJIOW YPOBEHb T€OMETPHYECKOT0 OO0pa30BaHUs, ClEIaTh €ro COBPEMEHHBIM, WHTEPECHBIM, YUWUTHIBAIOIIUM CKIOHHOCTH W
crocoOHOCTH Kaxaoro yueHuka. Y MK CMupHOBBIX clieyeT TpaaulusM, 3alokeHHbIM B yueOHuKe A.Il.KuceneBa. B HeM coxpaHeHBI BCe OCHOBHBIE Pa3elbl
Kypca TUIaHUMETPUH, TTOCJIeI0BATEILHOCTh U3YUCHUS TEM, TIEPEUEHb OCHOBHBIX OMPEIETICHUN U TEOPEM, COOTBETCTBYIOIIMX MPOTpaMMe OCHOBHOM TIKOJIBI.

B To ke Bpems B yueOHMKE MHOTO BHUMaHHS YAEIEHO BOMPOCAM HMCTOPUU MATEMAaTHUKU, HAYYHO-TIOMYJISIPHBIM aclieKTaM, COBPEMEHHBIM HAMpaBICHUSIM
Pa3BUTHUSI TEOMETPUU U €€ MPWIOKEHUsIM. Vcronb30BaHWe Ha ypOKax T'€OMETPUU HMCTOPUUECKOT0 MaTepuaja MO3BOJSET MPOHUKHYTh B MHUPOBO33PEHUECKUI
CMBICT HayKH, B Tporecc (OPMUPOBAHUS €€ OCHOBHBIX HJCH, SBONIOIHMIO METOJOB. DJIEMEHTHI MCTOPHH CIYKaT CPEeJICTBOM HPABCTBEHHOTO BOCHHUTAHUS
yYaIuXCs: BOCIUTAHUS YyBCTBA MAaTPUOTU3MA, TOPAOCTHU 32 TOCTHXKCHHSI OTEUECTBEHHBIX MaTeMaTukoB. Hapsmy ¢ nHTepecom K BOIpocaM UCTOPUH MaTEMaTHKH,
y4anrecs *HUBO WHTEPECYIOTCS COBPEMEHHBIMU MPOOJIeMaMH B Pa3IMUHBIX 00JacTAX 3HaHH. DTOMY, B YaCTHOCTH, BO MHOTOM CIIOCOOCTBYET pa3BUTHE CPEICTB
MaccoBO# MH(MOpPMAIUHU, HAYYHO-TIOMYJISIPHAS JINTEPATypa, KOMITBIOTEPHBIE TEXHOJIOTHH.

3HAKOMCTBO C OCHOBHBIMU HAINPABICHHUSIMH Pa3BUTHS HAYKH HEOOXOIUMO TENepb KaXKIOMY BBITYCKHUKY IIKOJBI 1 OPHEHTAIIUA B COBPEMEHHOM MHUpE,
MPaBIWJIBHOMY MPEJICTABICHHIO O IIpoLeccax, MPOUCXOASIINX B IPUPOJIE U OOIIECTBE, OCO3HAHMS COOCTBEHHOMN POJIM B OOILECTBE, B IBUKEHUU BIEPE]].

s Toro 4To0Bl MO3HAKOMUTH YUAIIMXCS C COBPEMEHHBIM COCTOSHHEM DPa3BUTHUSI T€OMETPHUM, BOBCE HEOOS3aTeNbHO BBOAMTH DJIEMEHTHI BBHICIICH Te-
OMETPHUH B KypC OCHOBHOW IIKOJBI. J[JI1 3TOTO MBI BKIIIOUAEM B COZEpKaHHE Kypca T€OMETPUU CIEAYIOUINE 3JIEMEHThI: 3HAKOMCTBO C JKHU3HBIO M TBOPYECTBOM
W3BECTHBIX COBPEMEHHBIX YUEHBIX-TE€OMETPOB; paboTa ¢ HAyYHO-TIONMYJSPHOW JHMTEPATypoOd; pElIeHHUE COBPEMEHHBIX MPUKIAAHBIX 3a/ad; HCHOJIb30BaHUE
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Marematuka 9 kiacc
TpeOoBaHus K YPOBHIO MOATOTOBKU y4yamuxcsi 9 kiacca:
AOJKHbI 3HATH/TIOHUMATH 3HAYECHUE MATEMAaTUYECKOM HAyKW I PElICHHs 3a7ad, BO3HHUKAIOIMIUX B TEOPUU M MPAKTUKE;, IIUPOTY U B TO K€ BpeMsd
OTrPaHUYEHHOCTh NMPHUMEHEHUS MaTeMaTUYeCKUX METOJIOB K aHAJU3y U HMCCIEAOBAHUIO MPOLIECCOB U SBIEHUI B MPHPOJE M OOIIECTBE; 3HAUECHUE NMPAKTUKH U
BOINIPOCOB, BO3HHUKAIONIMX B CaMOW MaTeMaTHKe i (POPMHUPOBAHUS W PA3BUTHUS MATEMATHUYECKON HAyKH; WCTOPHIO PA3BUTHUS TOHSTHUS YHUCIA, CO3/JaHUS



MaTEMaTUYECKOI0 aHalIu3a, BO3HUKHOBEHUS M PA3BUTUS T'€OMETPHH; YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTMKM MAaT€MaTHYECKUX PpAaCCyXIACHUM, HX
MPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUYECKOM JIEeATENbHOCTH; BEPOSTHOCTHBIN XapaKTep Pa3IMYHbIX MPOIECCOB OKPYKAIOIIETO MUPA;
JAOJIZKHBI YMeTh: BBIIOJIHATE apu(MeTHUECKUe IeHCTBUSA, COUeTasl yCTHbIE U MMCbMEHHBIE IPUEMbl; HAXOAUTh 3HAUEHUS! KOPHS HATypaJIbHOM CTEIEHHU, CTEIIEHH C
panMoHaIBHBIM TOKA3aTEeNIEM, UCIIONB3YsI IPH HEOOXOAMMOCTH BEIYUCIUTEIbHBIE YCTPOMCTBA; TOJIH30BATHCS OLEHKONW U MPUKUAKON MPH MPAKTHYECKUX PacdyeTax;
COCTaBJIATh OyKBEHHbBIE BBIPAXKEHHUS U (OPMYNBI 1O YCJIOBUSAM 3a/a4; OCYIIECTBIAThH B BBIPAKEHUSIX U (OpPMyJiaX YHCIOBBIE IOJCTAHOBKU U BBIIOJIHAThH
COOTBETCTBYIOIINE BBIUMCICHUS, OCYIIECTBIIATH TOJCTAaHOBKY OJHOTO BBIP&KEHHs B APYroe; BbIpaXaTh M3 (GOPMYN OJHY MEPEMEHHYIO 4Yepe3 OCTaJbHBIE,
BBINOJIHATh OCHOBHBIE IEHCTBHSI CO CTENIEHSAMHM C LIE€IBIMH 0KA3aTeNIIMU, C MHOTOYJIEHAMH U aJIre0pandeckUMU JpoOsSMU; BBIIOJIHATh PAa3I0KEHH € MHOTOUJICHOB
Ha MHOJKUTEIM; BBINIOJHATH TOXKJECTBEHHBIC NMPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKEHH; MPUMEHSATh CBOMCTBA apU(pMETHYECKHX KBAJPATOB KOPHEW s
BBIUUCIICHUS] 3HAUYEHUH M MpeoOpa3oBaHMNl YMCIOBBIX BBIPAKEHUN COJEpXKALIMX KBaJpaTHble KOPHU; pellaTh JMHEWHbIe, KBaJpaTHbIC YpPaBHEHUS U
paloHaIbHbIE YPABHEHMSI, CBOJIAILIMECS K HUM, CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHUM U HECJIOXKHbIE HEIMHEWHbIE YPAaBHEHUS; PELIaTh JUHEHHbIC U KBaJpaTHbIC
HEpaBEHCTBA C OJJHOW NEPEMEHHOM U UX CUCTEMBbI; PELIaTh TEKCTOBBIE 33Jjaul allre0pandeckuM METOJIOM, HHTEPIPETUPOBATh MOIYUYEHHBIN pe3ysbTaT, IPOBOIUTH
0TOOp pemeHwuid, Ucxo s U3 GOPMYIMPOBKH 33Jau; N300pakaTh YMCIIa TOYKAMU Ha KOOPAMHATHON MPSMOIA; OTPEACISITh KOOPAWHATHI TOUKH IJIOCKOCTH, CTPOUTH
TOYKH C 3aJaHHBIMM KOOpJIMHATaMH; M300pa)kaTb MHOXXECTBO PpEIICHUH JUHEWHOro HEpaBEHCTBA; paclo3HaBaTh apu(METHUECKHE U TIeOMEeTpUYECKHe
MPOTPECCUU; pelIaTh 33/Ja4d C MpPUMEHEHHuEeM (opMynbl oOmIero 4ieHa W CyMMBbI HECKOJBKHX NEpPBBIX UYICHOB; HAXOMUTh 3HAYCHUs (YHKIWHU, 3aJaHHON
dbopmynol, Tabnuuei, rpagukomM Mo e€ apryMeHTy; HaXOJUTh 3HAUEHUs apryMEHTa I0 3HaueHHIO (YHKLUH, 33aHHON IpadMKOM WU TaOnuLel; onpenensiTh
cBOMcTBa (PyHKIUU MO ee IpaduKy; NIPUMEHSTh rpaduyecKkue NpeAcTaBIeHus NPy PEeUICHUH YPaBHEHUH, CUCTEM, HEPABEHCTB; ONUCHIBATh CBOMCTBA M3yYEHHBIX
(GyHKUIUH, CTPOUTH UX TpadUKH; U3BIEKaTh HH(YOPMAIUIO, IPEACTABICHHYIO B TaOIUIaX, Ha AUarpaMMax, rpadukax; coOCTaBIsATh TaOJIUIbl, CTPOUThH JTUArpaMMbl
U rpauky; pemaTb KOMOMHATOPHBIE 33JJa4l MMYTEM CHCTEMAaTUYECKOTo nepedopa BO3MOKHBIX BAPUAHTOB M C UCIOJIb30BAaHUEM IPABUJIa YMHOXKEHHUS; BBIYUCIIATh
CpeAHME 3HaueHHsI Pe3yJIbTaTOB U3MEPEHH; HaXOAUTh YacTOTY COOBITHS, UCIOJIb3Yys COOCTBEHHBIE HAOJIOICHHUS M TOTOBBIE CTATUCTHUYECKUE JTAHHbBIC, HAXOAUTh
BEPOATHOCTH CIy4YailHBIX COOBITUH B MPOCTEUIINX CITydasiX.
BJIaJeTh KOMIETEHIUSIMM: T103HABaTENIbHOIN, KOMMYHHKATHBHON, MH(OPMAIIMOHHON U pedIIeKCUBHOM.
pemiaTh cJelylollue ;KU3HEHHO NMPaKTH4YecKHe 3a/1a4i: CaMOCTOSTEIbHO MPUOOpEeTaTh U MPUMEHSTh 3HaHUS B Pa3JIMYHbIX CUTYaIUsX, padoTaTh B rpyMmax;
apryMeHTUpOBaTh M OTCTaMBaTh CBOIO TOUKY 3PEHHUS; YMEThb CIYIIAaTh JIPYTUX, U3BJIEKaTh y4eOHYIO MH(OpPMAlMI0O Ha OCHOBE COINOCTaBUTEIBHOTO aHaIM3a
00BEKTOB; IMOJIb30BATHCS MPEAMETHBIM yKa3aTeleM SHIUUKIIONEANH U CIIPaBOYHUKOB JUIsI HAXOXKACHUS MH(GOPMAIMK; CaMOCTOSTENILHO JeMCTBOBATh B CUTYyallUuu
HEONPEeNEHHOCTH MPH PEIICHUN aKTyaJbHBIX JJIl HUX MTPOOJIEM.
Marematuka 9 kiacc.

IpeanpoguabHbie Kiaacesl. 'yMaHUTapHOE M €CTECTBEHHO-HAYYHOE HAIIpABJICHHE.
JJIeMeHTBI coiep:KkaHus. AJiredpa.
PAIIMOHAJIBHBIE HEPABEHCTBA U NX CUCTEMLI. Pemenne nuHEHHBIX HEPABEHCTB M HEPABEHCTB BTOPOM CTENEHU C OJHOM NEpeMEHHOH. Pemenne
paloHaIbHBIX HEPABEHCTB METOJOM MHTEpBaioB. CHUCTEMBI pallMOHANIBHBIX HEpPaBeHCTB. llenb — BbIpadoTaTh yMeHHe CTPOUTh TpaduK KBaJpaTUUHOW (pyHKIUU
U IPUMEHSTH rpadudyeckue MpeCcTaBIeHNs Ul pellieHHs] HEPaBeHCTB BTOPOW CTENEeHHU C OJHOM NepeMeHHOM. BripaboTath yMeHue peniatb HEpaBeHCTBA CTENEHU
BBIILIE NIEPBOIl METOMOM MHTEPBAJIOB. 3HATh METOABI PELICHUsS HEPABEHCTB CTEIEHHU BbIIIE MEPBOH. YMETh peliaTh KBaJpaTHOE HEPABEHCTBO alNreOpanvyecKkuM
Croco0oM. YMeTh pelaTh KBaJpaTHOE HEPABEHCTBO C IMOMOIIbIO TpaduKka KBAaJPAaTHUYHOM (QYHKIMH. YMETh pelarh KBaJpaTHOE HEPAaBEHCTBO METOJIOM
WHTEPBAJIOB. YMETh HaXOIUTh MHOXKECTBO 3HAYCHHH KBaJpaTUYHOW (DYHKIMH. YMETh peniaTh HEPABEHCTBO ax’ +Bx+c>0 Ha OCHOBE CBOICTB KBaJpaTUYHOMN
¢byHKIMU. YMETh pelaTh CUCTEMbl HEPABEHCTB. Y METh pelllaTh COBOKYITHOCTH HEPABEHCTB.



CHUCTEMbBI YPABHEHMM. Ilenoe ypaBHeHHE M ero KOpHH. PelleHue ypaBHGHHH TpeTbell M YETBEPTOH CTENECHHM C OIHUM HEH3BECTHBIM C MOMOIIBIO
pa3NoKeHUs] Ha MHOXKUTENIM U BBEACHUS BCIIOMOTATEIbHOM MEpEeMEHHON. YpaBHEHHE C ABYMS IEPEMEHHBIMU M €ro TpaduK. YpaBHEHUE OKpYKHOCTH. Perenune
CUCTEM, COJEpXKaIIUX OJHO YpaBHEHHE MEPBOM, a Ipyroe BTOPOM cTeneHU. PemieHne 3agay METOJIOM COCTABJIEHUS cUCTeM. PellleHne cucrteMm BYyX ypaBHEHM
BTOPOI CTENEHU C ABYMs NepeMeHHbIMU. Llenb — BbIpaboTaTh yMEHME peliaTh NPOCTEMIINE CUCTEMBI, COJIEP)KALIUE YPAaBHEHUS BTOPOH CTENEHU C JBYMs
IIEPEMEHHBIMU, U pEIIaTh TEKCTOBBIE 3a/la4yd C MOMOULIBIO COCTABJICHUS TaKUX CUCTEM. 3HAThb METOJbl PEIICHHUS YPAaBHEHMI: pa3JIoKEHUE HA MHOMXKUTEIH;
BBEJICHUE HOBOW NMEPEMEHHOH; rpaguueckuii crocod. YMeTh pemiaTh Ielbie YPaBHEHHS METOJOM BBEICHHS HOBOW NEPEMEHHOW. YMETh pemarb CUCTEMBI 2
YpaBHEHUH C 2 MepeMeHHBIMU IpaUyYecKuM CIOcOOOM. YMETh pellaTh ypaBHEHUS C 2 MEPEMEHHBIMH CIIOCOOOM MOJICTAHOBKH U CIOXKEHHs. YMETh pellarh
3a/lauM «Ha paboTy», «Ha ABMXKEHHUE» U JPYTUE COCTABIEHUEM CUCTEM YPaBHEHUH.

UMCJIOBBIE ®YHKIIWU. ®yukuus. Bo3pacranue u yobiBanue ¢yHkiuu. YetHas u HeueTHas QpyHKuuu. DyHKIUSA y:Xn, Onpenenenre KOpHs N-Ml CTENEHHU.
Lleab — BBECTH MOHATHE KOPHS N-ii cTeneHW. 3HATh OmpesieJeHHe U CBOMCTBA YETHOW M HeueTHOM (yHKUMHA. YMeTh cTpouTh rpaduk QyHKIMU y=X" , 3HATh
CBOICTBA CTeNEHHON (YHKIUU C HATYPaIbHBIM II0KAa3aTeleM, yMETh PelllaTh ypaBHEHHUS X =a IIPHU: a) YETHBIX U O)HEUETHBIX 3HAUYEHHUAX N. 3HATh ompeselcHue

KOpHS N- # CTENeHW, NpU KaKUX 3HAUYEHUSX a UMEET CMBICI BbIpaKeHHE %a . YMeTh BHIMOTHATH npocTeiye npeodpa3oBaHusl U BBIYUCICHUS BBIPAKEHUH,
COJIeprKaIlMX KOPHU, IPUMEHSISI U3yUEHHBIE CBOMCTBA apU(PMETUUECKOT0 KOPHSI N-Ii CTeNeHU. 3HaTh, YTO CTENEHb C OCHOBAHUEM, paBHBIM 0 OIpenensieTcst TOIbKO
IUIsL TIOJIOKUTEIIBHOIO APOOHOIrO MOKa3aTels U 3HaTh, YTO CTENEHHU C JAPOOHBIM IOKa3aTeleM He 3aBUCAT OT crnocola 3amucH I B Buje IpoOu. 3HaTh CBOWMCTBA
CTENEHEe! C pallMOHAJIbHBIM IIOKAa3aTeleM, YMETh BBIIIOJIHATh MPOCTENIINE MpeoOpa3oBaHusl BbIPAKEHUH, COJIEPKAIMX CTENIEHU C IPOOHBIM MOKa3aTeaeM. Y MEeTh
BBINOJIHATH MPE0Opa30BaHMsI BEIPAXKEHUH, COIEpKAIlUX CTENEHU C IPOOHBIM MOKa3aTeIeM

[TPOI'PECCUMU. Apudmerndeckas u reoMerpuueckas nporpeccud. @opmyinsl N-ro 4ieHa U CyMMBbI N MEpPBbIX WIEHOB mporpeccuu. llenb — nath nmonsitue 06
apu(pMeTHYeCKOH M TEeOMETPUUYECKOW MPOrpeccHsX KaK YHUCIOBBIX IIOCIEIOBAaTENBHOCTAX 0co0oro Buaa. JloOMTbCS TOHMMAaHUS TEPMUHOB «WJIEH
MOCJIEIOBATENBHOCTHY», «HOMEp WIEHa IOCIEeN0BATENbHOCTHY», «(hopMyla N —To wieHa apudmMerndeckodl nporpeccum». 3HaTh (GOpMyly N —TO WieHa
apu(pMeTHYeCKON MPOrpeccuy, CBOMCTBA YWIEHOB apu(METHYECKON MPOTPecCUH, CrocoObl 3aaHus apu(MeTHUecKo mporpeccuu. YMeTb NpUMEHATh (HopMyiTy
CYMMBbI N —TIEPBHIX WIEHOB apuU(PMETHUECKOIN MMPOrpecCcuy MpHU pelIeHnH 3a7ad. 3HaTh, Kakasl IOCJIEA0BaTENbHOCTh SBJSIETCS T€OMETPUUYECKOM, YMETh BBISBIIATD,
SBIISICTCA JIM TIOCJIEJOBATEIbHOCTh T€OMETPUUYECKON, €CIIM Aa, TO HaXOJAUTh (. YMETh BBIYMCIATH 000 WieH reoMeTpu4eckoil mporpeccuu no ¢opmyie, 3HaTb

. . 6
CBOMCTBA YJIEHOB T'€OMETPUUYECKOMN MPOrpeccuu. YMeTh NPUMEHTh (GOpMyIly MpPH PELIEHUH CTAaHAAPTHBIX 3a/ady. YMETb MPUMEHATh QOopMyTy S:l 1

npu

pElIeHNH MPAKTUYECKUX 3a7ady. YMETh HaxOQuTh Pa3HOCTh apu(METHUYECKOW MpPOTrpeccHH. YMETh HAaXOAUTh CyMMY N TEPBBIX WICHOB apH(PMETHUECKON
MPOTPECCUU. YMETh HAXOJWUTh JIFOOOW UICH T€OMETPHUYECKON MPOrpecCHH. YMETh HAaXOJIUTh CYMMY N TIEPBBIX WIECHOB T'€OMETPUUYECKOW MPOTPECCUU. YMETh
pelaTth 3a1a4u.

SJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKN U TEOPUU BEPOSITHOCTEM. KomOunaropusie 3amaun. [lepectaHoBKH, pa3MelleHUs, COYCTAHMS.
[TepecranoBku. Paszmemienus. Coueranuss BeposiTHOCTh ciydaitHOro coObITHS. 3HaTh (OPMYIBI YHCIIa TEPEeCTAaHOBOK, Pa3MEIICHMi, COYETaHWM U yMETh
MOJI30BaThCA UMH. ¥ METh MOJIB30BATHCS (OPMYIIOH KOMOWHATOPUKN TIPHU BBIYUCIICHUH BEPOSTHOCTEH

JJieMeHThI coepxanus. I'eomerpus.

ILnomans. M3mepenue mnomazneit. [Lnonmans: npsaMoyroiapHuKa, apauieorpaMMa, TpPeyroJbHUKA, TPAMEMH, IPAaBUJIBHOIO MHOTOYyTrojbHuKa. [momans kpyra.
[Tnomanu momoOHBIX uryp.

OcHoOBHasf 1 eJb—cHopMUPOBATH Y yUAIIUXCS TMPEICTABICHUE O MOHITHH IJIOMAAN U €€ U3MEPEHUHU, HAYYUTh HAXOUTh IO OCHOBHBIX (UTYP.



Ora Tema sBIIAETCA MPONOJDKECHHMEM BAXKHOTO pasjiella T€OMETPUH, CBSI3aHHOTO C M3MEPEHHEM I'€OMETpPHYECKUX BeJM4YuH. [Ipm paccMoTpeHum u3mepeHus
wiomazae Guryp ciemyer MpoOBECTH AHAIOTHUIO C U3MEPEHUEM JJIMH OTPE3KOB. BCIIOMHUTH OCHOBHBIE CBOMCTBA JUIMHBI OTPE3Ka U PACCMOTPETH OCHOBHBIE
cBolicTBa Iuomanei. [lnomans kpyra onpenenseTcs Kak 4ucilo, K KOTOPOMY CTPEMSTCS IUIOLAJNA BIMCAHHBIX TPABHWIIBHBIX MHOIOYTOJIBHUKOB IIPU YBEJINYCHUH
yrciaa ux cropoH. Cremyer oOpaTuTh BHUMaHHWE Ha TO, YTO CTPOTrO€ J0KA3aTeNbCTBO (POpPMyINBI IJIOMIAAM Kpyra BBIXOAUT 32 PaMKH HIKOJIBHOTO Kypca
MaTEMaTHKH.

JlonoTHUTeIbLHBIH MaTepuaJl K IJ1aBe

N3onepumerpuueckas 3agada. PaBHOCOCTAaBIEHHOCTh M 3a7auu Ha paspe3anue. O CHOBH a s 1 € JI b — [TI03HAKOMUTh yYalIUXCSA C U30IEPUMETPUYECKUM
CBOMCTBOM OKPYKHOCTH U IIOHSTHEM PaBHOCOCTaBJICHHOCTU. HayunTh pemarts 3agauu Ha paspesanue. M3onepumerpruyeckoe CBOMCTBO OKPYKHOCTH COCTOUT B
TOM, YTO CPEIHM BCEX 3aMKHYTBIX KPUBBIX 3aJaHHOM JJMHBI HauOOJBIIYIO IUIOIIAAb OXBAaThIBA€T OKPYXKHOCTb. M3omepumerpuueckas 3ajaya, T.e. 3ajada o
HAaXOXJCHUM KPUBOM 3aJaHHOM JJIMHBI, OXBaThIBAIOLIEH HAWMOOJBIIYIO IUJIOLAJb, MMEET MHTEPECHYI0 MCTOPUIO M SBISETCS OJHOM U3 Ba)KHEHUIINX
TrEOMETPUUYECKUX 3a7ad Ha dKcTpeMyM. I1o3TomMy 3HAKOMCTBO C 3TOM 3ajayeil U ee pEeLICHUEM SBIIAETCA BeCbMa IOJE3HbIM. IIoHATHE PaBHOCOCTABIEHHOCTH
buryp, Hapsny C TOHSATHEM PABHOBEJIWKOCTH, SBIISIETCS OIHMM W3 OCHOBHBIX T'€OMETPHUECKHX IOHSATHH. 37€Ch YCTAHABJIMBACTCS B3aMMOCBS3b MEXIY
PaBHOBEJIMKOCTBIO M PAaBHOCOCTABJIEHHOCTBIO, JI0KA3bIBAETCS, YTO JIIOObIE /[BA PAaBHOBEJIMKUX MHOTOYTOJIbHHKA PaBHOCOCTABJIEHBI. DTO JAe€T TEOPETUUYECKYIO
OCHOBY JUIsl pELICHUS Pa3JIMYHBIX 33/1a4 Ha pa3pe3aHue.

2. KoopauHAaThI M BEKTOPbI.

[IpsimoyronbHast cuctema koopauHat. Mcropuueckue cBeneHus. PaccrosiHue Mexay TOukamMH. YpaBHEHHE OKpPYKHOCTH. Bektopbl. CrojkeHue BEKTODPOB.
YMHOKeHne BeKkTopa Ha ynucio. KoopauHatsl BekTopa. CkalsipHOE IPOU3BEICHHE BEKTOPOB. Y paBHEHUE NPAMONA. AHaTUTUYECKOe 3a7jaHne QUTyp Ha MIOCKOCTH.
Tpuronomerpuyeckue GyHKIMH POU3BOJIBHOTO YIa.

OcHOBHas 1elb— chopMUpOBaTh NOHATUS BEKTOPA U MPSIMOYTOJIbHONW CUCTEMBI KOOPAWHAT Ha TIOCKOCTH, MTO3HAKOMUTH YUYAIIUXCs C KOOPIMHATHBIM U
BEKTOPHBIM METOJ]aMH B T€OMETPUH, HAYYUTh PEIIaTh 3a7aui C UCIOIb30BaHUEM 3TUX METO/IOB.

Ocoboe BHUMaHME ciexyeT oOpaTUTh Ha TO, YTO BBEJACHHE NMPSMOYTOJbHOW CHCTEMbl KOOPAMHAT Ha IJIOCKOCTH MO3BOJSIET CBOAMTH MHOTHE I'€OMETPHUECKHUE
3aJ1a4uM K anreOpanyeckuM, yCTaHOBUTH CBSI3b MEXKJly T€OMETpHUell U anredpoil. To JaeT BO3MOKHOCTh TOBOPUTH O KOOPJMHATHOM METOJE B TEOMETPHUH.

B naHHON TeMe€ yMECTHO NpPEMJIOKUTH YYalUMCS MCTOPUYECKHE CBEJIEHUS O BBEIECHUU IPSAMOYTOJBHOM CHUCTEMBI KOOPIMHAT, KOTOpas CBs3aHa C MMEHEM
3HaMEHHUTOTo (ppaHIy3ckoro Matemaruka Pere Jlekapra (1596-1650).

Jlpyrum, He MeHee Ba)KHBIM, METOJIOM SIBJISIETCSI BEKTOPHBIN METO/. Y4aluecs JOKHBI TOHUMAaTh, YTO BEKTOpP 00Ja/1aeT IByMsI OCHOBHBIMH XapaKTepUCTUKAMU:
JUIMHOM WJIM MOJyJIEM UM HarpaBieHueM. [lpu paccMoTpeHnr KOOpJMHAT BEKTOpa cieayeT 0OpaTuTh BHUMAHHUE YYallluXcsl Ha TO, YTO B OTIMYHME OT KOOpAMHAT
TOYKH, KOTOPbIE OJHO3HAYHO ONPEIEIISAIOT €€ M0J0KEHUE Ha MJIOCKOCTH, KOOPINHATHI BEKTOPA 3a/1al0T LENbIN KIacC PaBHBIX BEKTOPOB.

[Ipy u3ydyeHUM CKaJlIpHOTO MPOU3BEACHUSI BEKTOPOB CJIENYET PacCMOTPETh €ro (pU3M4ecKkuil u reoMeTpuyeckuil cMmbIcibl. IlepBblii 3akitoyaeTcsi B TOM, YTO
paboTa, Mpou3BOAMMasl OCTOSHHOW CHJION TpH MEepeMEeIIeHNH Tela Ha ONpeAeTIeHHbIH BEKTOp, COCTABISIOMINI C HApaBICHUEM CUJIBI HEKOTOPBIA yroj, paBHa
CKaJSIpHOMY ITPOU3BEACHUIO CUITBI Ha NiepeMenieHne. Bropoii jaet HeoOX0AUMBIHM U TIOCTaTOYHBIN MPU3HAK MEPHEHAUKYIIPHOCTH IBYX NMPAMBIX. Takum o6pazom,
9Ta TEMa BaXKHA C TOUKH 3PEHUS YCTAaHOBIICHUSI MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H T€OMETPHUH.

Eme omHO# cymiecTBEeHHONH OCOOCHHOCTBIO M3YYEHUsSI JAHHOW TEMBI SIBJISIETCS PACCMOTPEHHE aHAJTUTHYECKOTO crocoba 3amaHus (GuUryp Ha IUIOCKOCTH. 311eCh
BBIBOJISITCS YPaBHEHUS OKPY>KHOCTH, MPSIMOH, U APYTHX UTYP.

3. Hauana crepeomMeTpuu.



OcHOBHBIE NOHATHS CTepeoMeTpur. PUrypbl B IPOCTPAHCTBE. MHOIOIPaHHUKH, UX 3JIEMEHTHI. [IpuMepsl MHOTOrpaHHUKOB. YTOI B IMPOCTpaHCTBe. B3aumHoe
pacroyio)keHue MpsIMBIX W IUIOcKocTe B mpoctpanctBe. Cdepa u map. X ocHOBHBIE 3JeMEHTHI. BbIykiible MHOTOrpaHHUKH. Teopema Oinepa uis
MHOIOrpaHHUKOB. IIpaBuIIbHBIE, MOIYIPaBUIIBHBIE, 3BE344aThle MHOIOIPAaHHUKHU. MOJeInpoBaHHe MHOIOIpaHHUKOB. KpucTtamisl — NpupoIHbIe MHOTOTPAHHUKH.
Hcropuueckue cepenus. [Inomans noBepxnocta u o0beM. *Opuenranus mwiockoctu. Jinucr Mebuyca.
OcHOBHAas 1 e b— choOpMUPOBATh IPEJCTABICHNU 00 OCHOBHBIX IOHATHSAX CTEPEOMETPUH, 00 OCHOBHBIX IPOCTPAHCTBEHHBIX (PUI'ypax U MOATOTOBUTH
yyalmxcs K Hadyajly U3y4eHusl CUICTEMAaTHYECKOr0 Kypca CTEPEOMETPHH.
IIpeyiaraemelii MaTepuan OTHOCUTCS K HarisgHol crepeomerpuu. Ocoboe BHMMaHHUE cielyeT oOpaTuTh Ha YCTaHOBJIEHHWE aHAJIOIMHM C COOTBETCTBYIOIIMMH
IUTAHUMETPUYECKUMH (pakTaMu. OCHOBHBIM METOJIOM M3YYEHHUS 3JIEMEHTOB CTEPEOMETPHUM SIBISETCS MHAYKTUBHO-ONBITHBINA. M310)keHne Marepuana BeAeTcs B
OCHOBHOM B (hopMme Oecezibl, B Ipoliecce KOTOPOil yuuTenb 00CY)XJaeT ¢ yYeHHMKaMH IOCWIbHBIE BONPOCHI, 3a1aHus. IIIKonbHUKK yuyaTcs enarh MpaBUIIbHbBIC
BBIBO/JIBI.
PaccmoTpenune B3auMHOr0 pacrojio;KEeHUs IPSMbIX U IJIOCKOCTEN OTHOCUTENBHO APYT APYyra paclupsAeT KPyr NPOCTPAHCTBEHHBIX MPEACTABICHUN ydaluxcs. OTU
npeacTaBiIeHus (GOPMHUPYIOTCS M B IMpolecce HAOMIOACHUS, U3YYCHHS PA3IMYHBIX OKPYXKAIOMIUX MPEIMETOB U HA CIEHUAIBHBIX MOJENSX MPOCTPAHCTBEHHBIX
¢uryp. Cpenu HuX ocoboe BHMMAHHUE 3aciyKUBAIOT MHOTOTPAHHUKU. YYalluMcs HEOOXOAMMO NPOJEMOHCTPUPOBATh Pa3jIMYHbIE TUIIBI MHOIOIPAaHHHKOB:
IIPU3MBI, MUPAMUbI, IPABUIIbHBIE, TIOJIYIIPaBUIIbHbBIE, 3B€3J4aThle MHOTOTpaHHUKU. [IpeacTaBUTh MHTEPECHYIO UCTOPUIO TEOPUH MHOTOI'PAaHHUKOB, CBSI3aHHYIO C
umenamu ITudaropa, Ilnatona, Apxumena, Jleonapao na Bunuu, A. Hropepa, U. Kennepa u mu. 1p. [lokazaTs, yTo MHOTHE (OPMBI MHOIOI'PaHHUKOB M300pei He
4eJIOBEK, a UX CO3JaJla IPUPO/a B BUAE KPHCTAILIOB.
Bosblioe 3HaueHHEe MMEIOT BHINOJIHEHUE HECTOXKHBIX YepTeKeH U MOJEeNUpOBaHHE, B YACTHOCTH, MHOTOTpaHHUKOB. IIpeanaraercs nBa croco0a M3roTOBJICHUS
MoJIeNieil: U3 pa3BepTOK M T'EOMETPUUYECKOTro KOHCTpykTopa. IIpemmaraercss cepusi ONBITOB MO H3rOTOBIEHHIO JiucTa Mebuyca, YTO SBISETCS XOpOILIUM
YIPaXHEHUEM UIsSl pa3BUTHS IPOCTPAHCTBEHHOTO MBILIUIEHUS IKOJIBHUKOB.
B copepxaHue BKIIOYEHBI TaK)K€ BONPOCHl HAXOXKIACHMS IUIOMIAZe MOBEPXHOCTH MHOTOTPAaHHUKOB, LWIMHJIpa, KOHyca M o0bemMa HpSIMOYIOJbHOTO
napajuleJenunena.
B kxoHIe Tembl paccMaTpuBaeTCs IMOHITHE OPUEHTHPYEMOW M HEOPHEHTHPYEMOW NOBEPXHOCTH. B KkauecTBe npruMepa HEOPUEHTHUPYEMOH ITOBEPXHOCTH
npuBoAuTCs TUCT Mebuyca. XOTs 3TOT MaTeprall 1 OTHOCUTCS K HE00s3aTeIbHOMY, TEM HE MEHee, €ro U3yUeHHe Ha YPOKaX FeOMETPHUH SBIISIETCS JKeIaTelbHbIM U
nosie3HbIM. PaccMoTpenue cBoiicTB mucta Mebuyca MokeT ObITh OPraHU30BaHO B BUJIE J1a00paTOPHOIl pabOThI 110 T€OMETPHUH.
MATEMATHKA. TemaTnueckoe mjianupoBanme 9 kiaacc. 6 yacos B Hegeswo (4 + 2), scero 204

Tema Bcero N3 Hux Cpoxu | Koppext
gacoB | KP | JIP | IIP

IloBTOpEHME 4
IToBropenue. IIpeoOpa3oBanue pallMOHATBHBIX BHIPAKEHUH
IToBropenne. KBagpaTHblil KOPEHb U €r0 CBOMCTBA
IToBrOpenue. Pemenre kBagpaTHbIX ypaBHEHUN
IToBropenue. Pemenre palinoHanbHbIX YPaBHEHUI

I'nasa X. ILlnomanb 21 2
N3mepenne mnomanei. [Lomans npsamMoyroibHuKa
6. | Msmepenue momaneit. [lnomans npsMoyroapHuKa

AlwnNE

o




I'naBa 1. HepaBeHcTBa U cMCTeMbl HEPABEHCTB 18
7. | JIuneitnple U KBaJpaTHbIC HEPABEHCTBA (TOBTOPEHHE)
8. | JluneitHbie U KBaIpaTHBIC HEPABEHCTBA (ITOBTOPCHHE)
9. | JIuneiiHble U KBapaTHbIC HEPABCHCTBA (TIOBTOPEHHUE)
10. | PanuonanmpHbIC HEPABEHCTBA
11. | Tlnomanp mapauiesorpaMma
12. | ITnomane napamienorpamma
13. | PanuonanbHBIC HEPABEHCTBA
14. | PanumonanbHbIC HEPABEHCTBA
15. | PanuonanbHBIC HEpAaBEHCTBA
16. | PanuonanbpHBIC HEpAaBEHCTBA
17. | Tlnomanp TpeyroibHUKA
18. | Tliomanp TpeyroiabHUKA
19. | MHuoxecTBa U Ollepalfiy HaJl HUIMH
20. | MHoxecTBa U onepalyy HaJ HUIMH
21. | MHOXecTBa U OlepaIfiy HaJl HUMH
22. | MHOXecTBa U olepalfiy HaJl HUMH
23. | ITnomans Tpamemun
24. | Tlnomaas Tpanenuu
25. | Cuctembl palliOHAIBHBIX HEPABEHCTB
26. | CucTeMbl pallMOHAILHBIX HEPABEHCTB
27. | Cuctembl palliOHAILHBIX HEPABEHCTB
28. | CucteMbl pallMOHAILHBIX HEPABEHCTB
29. | KonrponpHas pabora Ne 1. [lnomans
30. | Ilmomaas MHOTOYTOJILHUKA
31. | Cuctembl palliOHAILHBIX HEPABCHCTB
32. | KontponwHas pabora Ne 1. HepaBeHCTBa 1 cHCTEMBI HEPABEHCTB
I'naBa 2. CucreMbl ypaBHeHHUil 21
33. | OcHoBHBIE TOHATHS 110 TeMe «CUCTEMBI ypaBHEHU
34. | OcHoBHBIE OHATHS 110 TeMe «CUCTeMbI YpaBHEHUIN»
35. | [1nomaas MHOTOYTOJIbHUKA
36. | [lmomaas MHOTOYTOJIBHUKA
37. | OcHoBHBIE OHATHS 110 TeMe «CHCTeMBbl YpaBHEHU»
38. | OcHoBHBIE OHATHS 110 TeMe «CUCTEeMbI YpaBHEHUIN»




39.

OcHoBHBIE TOHATHUS IO TeMe «CHUCTEMbI YPaBHEHUI

40. | OcHoBHBIE TOHATHUS 1O TeMe «CHUCTeMBbI YpaBHEHUII»
41. | I[nomanp kpyra
42. | Inomans kpyra
43. | MeTozp! petieHus: CUCTEM YpaBHEHHH
44, | Mertoapl pelIeHHs] CHCTEM YpaBHECHUM
45. | Mertoap! penieHysi CUCTEM ypaBHEHUI
46. | MeTozp! pelieHusi CHCTEM YpaBHEHHH
47. | Ilnomany nogoOHBIX GUryp
48. | ITnomaau mogoOHBIX huryp
49. | MeTozp! pelieHusi CHCTEM YpaBHEHHH
50. | Mertoapl penieHus CUCTEM ypaBHEHUH
51. | CucteMbl ypaBHEHMH KaK MaTeMaTH4YECKHUE MOJIEJIU pealIbHbIX CUTYaIUi
52. | Cucrtembl ypaBHEHHMH KaK MaTeMAaTHIECKHAE MOJICITN PEAIbHBIX CUTYaIH
53. | KontponbHas padora Ne 2. [Timomanp
54. | N3onepumerpuyeckas 3ajgada
55. | Cuctembl ypaBHEHHUI KaKk MaTEMaTUYECKUE MOJIENIH PeaJIbHbIX CUTYallui
56. | CucTtembl ypaBHEHHMH KaK MaTeMaTH4YE€CKHUE MOJIENU pealIbHbIX CUTYaIUi
57. | Cuctembl ypaBHEHUI KaKk MaTeMaTHYECKHUE MOJIEIH peaIbHbIX CUTYalUH
58. | Cuctembl ypaBHEHHMH KaK MaTeMaTH4YE€CKHUE MOJIENU pealIbHbIX CUTYaIUi
59. | M3onmepumerpuyeckas 3a1aqa
60. | PaBHOCOCTaBIEHHOCTD U 3aJ1a4d Ha pa3pe3aHue
61. | CucTembl ypaBHEHHMI KaK MaTeMAaTHIECKHAE MOJICITN PEATbHBIX CUTYAITH
62. | CucTembl ypaBHEHUI KaK MaTeMaTHIECKHE MOJICITN PETbHBIX CUTYaIlui
63. | Kontpoabnas pabora Ne 2. CucreMsl ypaBHEHHH
I'naBa 3. YUncaoBble pyHKIMHU 29
64. | Onpenenenue uncnoBoi pyHkuuu. O0nacTh onpeaeneHus, 001acTh 3HaUCHUH QYHKIIMU
65. | PaBHOCOCTaBIEHHOCTH M 33J]a4M HA pa3pe3aHue
I'nmaBa XI|. KoopauHatsl 1 BEKTOPBI 30
66. | IlpsmoyronbHas cucremMa KOOpAHHAT
67. | Onpenenenue uncnoBor pyukuu. O61acTh onpeneacHus, 00JacTh 3HAUCHUN (YHKITIH
68. | Onpexnenenue uncnoBoii pyHkuuu. O01acTh ONpeaeneHus, 001acTh 3HaYeHUH QYHKITHH
69. | Onpenenenue uncnoBor pyukuu. O61acTh onpeneacHus, 00JacTh 3HAUCHUH (YHKITIH
70. | Onpenenenue uncnoBoi pyHkuuu. O01aCTh ONpeaeneHus, 001acTh 3HaUCHUH (YHKIIUU




71,

HpHMOYFOJ'IBHaH CUCTCMaA KOOPpAWHAT

72. | PacctosiHne MeXy TOUKaMH. Y paBHEHHE OKPY>KHOCTH
73. | CiocoObl 3a1anust PyHKITUN

74. | CnocoObl 3aaHus PYHKIAH

75. | CriocoObI 3a1anust PyHKITNH

76. | CBoiicTBa QyHKIIHMA

77. | PaccrositHue MeXy TOUKaMU. Y paBHEHHUE OKPYKHOCTH
78. | PaccrosiHne MeXy TOUKaMH. Y paBHEHHE OKPY)KHOCTU
79. | CpoiicTBa (yHKIMI

80. | CpoiictBa pyHKUMH

81. | CpoiictBa pyHKuuni

82. | CpoiicTBa (yHKIMI

83. | KonrponbHas padora Ne 3. KoopauHaThl 1 BEKTOPBI
84. | Bekropsl. C0KeHHE BEKTOPOB

85. | YeTHble U HeueTHbIC (PYHKIIUH

86. | UeTHple 1 HeUeTHBIE (PYHKITUH

87. | YerHple 1 HeUeTHBIE (PYHKITUH

88. | KonrpoabHas padora Ne 3. UucnoBble pyHKINH

89. | Bekropsl. C0XeHHE BEKTOPOB

90. | BekTopsbl. C0KeHHE BEKTOPOB

91. ®yukun Y = X", n e N, ux cBoiicTBa u rpapuKu
92. | dynkuun y = X", ne N, ux coiictsa u rpadpuKu
93. | dynkuuu y = X", ne N, ux coiictsa u rpadpuxu
94. | dynkuuu y = X", ne N, ux cBoiicTBa U rpaduKu
95. | YMHOKEHHE BEKTOpa Ha YUCIIO

96. | YMHOXEHHE BEKTOpa Ha YHCIIO

97. | dymkuuu y =X ", ne N, ux cBoiicTBa U rpaduKy
98. | dymkuuu y = x ", ne N, ux cBoiicTBa U rpaduKy
99. | dynkuuu y =X ", ne N, ux cBoiicTBa U rpaduKy
100.| dynkmmu y =x", ne N, ux cBoiicTBa u rpaduxu
101.| Koopaunatsl BeKTOpa

102.| KoopauHathel BEKTOpa




103.

®dyukuus Yy =3/X, ee cBONCTBA U rpaduK

104.

®dyukuus Yy =3/X, ee cBOMCTBA ¥ rpaduK

105.

®yukiysa Yy =3/X, ee cBOWCTBA U rpaduk

106.

KonrtponbHas padora Ne 4. HuciioBsle GyHKINU

107.

CKaJ'IHpHOG IMPOU3BCACHNEC BCKTOPOB

108.

CKaJ'IHpHOG IPOU3BCACHNC BCKTOPOB

I'naBa 4. Ilporpeccuu

22

109.

YucnoBbie MOCIeA0BATEIbHOCTH

110.

YucaoBbIe ITOCIEI0BATEILHOCTH

111.

YucnoBbie MOCIeA0BATEIbHOCTH

112.

YucaoBbIe ITOCIEI0BATEILHOCTH

113.

KonTponbnas pabora Ne 4. KoopauHaThl 1 BEKTOPBI

114.

YpaBHEHUE NPSIMOU

115.

YncaoBbIe ITOCIEI0BATEILHOCTH

116.

YucaoBele MOCIEA0BATEILHOCTH

117.

Apudmernueckas mporpeccust

118.

Apudmernueckas Iporpeccust

119.

YpaBHEHUE NPSIMOI

120.

AHanuTH4ecKoe 3a1anne GUryp Ha miIoCKOCTH

121.

Apudmernueckas Iporpeccust

122.

Apudmernueckas nmporpeccust

123.

Apudmernueckas Iporpeccust

124,

Apudmernueckas nmporpeccust

125.

AHanuTHuecKoe 3aJjanue GUryp Ha IIOCKOCTH

126.

AHanuTHuecKoe 3aJjaHue GUryp Ha IIOCKOCTH

127.

Apudmerrnueckas nmporpeccust

128.

FCOMCTpI/I‘-ICCKaﬂ IpOTpeCCusl

129.

I"'eomeTpuyeckas nporpeccus

130.

I'eomeTprueckas nporpeccus

131.

AHanmuTH4YecKoe 3aanne (GUryp Ha II0CKOCTH

132.

3ajadn ONNTHMH3AIIHI

133.

I'eomeTprueckas nporpeccus

134.

["eomeTprueckas MporpeccHst




135.

I"'eomeTpuyeckas mporpeccust

136.

I'eomeTpryeckas nporpeccust

137.

3amaun OIITUMH3allNH1

138.

Tpuronomerpuueckne GyHKIIUH MPOU3BOIBHOTO yIiIa

139.

I'eomeTpryeckas nporpeccust

140.

Kontposnbnas padora Ne 5.1Iporpeccun

I'naBa 5. DieMeHThl KOMOMHATOPHKH, CTATHCTHKHM M TEOPUH BepPOSITHOCTeH

20

141.

KomOunaropHsbIe 3a1aun

142.

KombunaTopssle 3a1aun

143.

Tpuronomerpruyeckue GyHKIMH MPOU3BOJIBLHOTO yTiia

144.

Tpuronomerpuyeckue GyHKIMH MPOU3BOJIBLHOTO yIiia

145.

KomOunaTopHbIe 3a1aun

146.

KomOunaropHsbie 3a1aun

147.

KombunaTopHsle 3a1aun

148.

CraTtucTuka — Au3aiiH H"HPopMauu

149.

[TonsipHBIE KOOPIMHATHI

150.

[TonsipHBIE KOOPIMHATHI

151.

CraTtucTuka — Au3aiiH "HPopMauu

152.

CratucTuka — qu3aiiH HtHQOpMaluu

153.

CraTtucTuka — Au3aiH HHPopMauu

154,

CratucTuka — qu3aiiH HtHQOpMaIuu

155.

KontponbHas padora Ne 5. KoopauHaThel 1 BEKTOPHI

I'nmaBa XI|. Hauana crepeomerpuu

17

156.

OCHOBHBIE NOHSTHS CTEPEOMETPUHI

157.

HpOCTCfIH.IHC BCPOATHOCTHBIC 3aJa9U

158.

[Ipocreiimre BEpOSATHOCTHBIE 3a4a4U

159.

HpOCTCfIH.IHC BCPOATHOCTHBIC 3aJa4U

160.

[Ipocreiimne BEpOSATHOCTHBIE 3a1a41

161.

@urypsl B IPOCTPAHCTBE

162.

YToJ1 B IPOCTAaHCTBE

163.

[Ipocrelinire BEpOSITHOCTHBIE 33141

164.

DKcIepUMEHTAIbHbIE TAHHBIE U BEPOSTHOCTH COOBITUI

165.

DKcriepuMeHTaIbHbIE JaHHBIE U BEPOSTHOCTU COOBITUI

166.

DKcIepUMEHTAIbHbIE TAHHBIE U BEPOSTHOCTH COOBITUI




167.

YT0oJ B IPOCTpaHCTBE

168.

[lapayienbHOCTh B IPOCTPAHCTBE

169.

BKCHepI/IMCHTaJ'II)HBIe JAaHHBIC 1 BEPOATHOCTHU COOBITUH

170.

Kontponpaast pabora Ne 6. DieMeHTH KOMOMHATOPHKH,
BEPOATHOCTEH

CTaTUCTUKH W TCOPUHU

O06o0maee NOBTOpeHne

22

171.

IToBTOpEeHME. YpaBHEHUS U UX CUCTEMBI

172.

HOBTOpeHI/Ie. ypaBHeHI/IH 1 UX CUCTCMbI

173.

[TapajyienbHOCTH B IPOCTPAHCTBE

174.

Cdepa u map

175.

IToBTOpEeHME. YpaBHEHUS U UX CUCTEMBI

176.

IToBTOpEeHME. YpaBHEHUS U UX CUCTEMBI

177.

HOBTOpeHI/Ie. HepaBeHCTBa 1 UX CUCTCMBI

178.

IToBTOpenue. HepaBeHCTBA U NX CHCTEMBI

179.

BBIHyKJ'ILIC MHOI'OI'PaAHHUKHA

180.

Teopema Diliepa 1711 MHOTOTPAHHUKOB

181.

HOBTOpeHI/IC. HepaBeHCTBa 1 UX CUCTCMbI

182.

IToBTrOopenne. HepaBeHCTBA M NX CHCTEMBI

183.

IToBropenune. yHKIIMHU U UX CBOMCTBA

184.

IToBropenne. yHKIMU U UX CBOMCTBA

185.

HpaBI/IJIBHBIC MHOTI'OTI'PaHHUKH

186.

HonynpaBHﬂbele MHOI'OI'PaHHUKH

187.

IToBropenune. yHKIIMHU U UX CBOMCTBA

188.

IToBropenne. yHKIMU U UX CBOKCTBA

189.

HOBTOpCHHG. Penienne TeKCTOBBIX 3a4a4

190.

[ToBTOpeHue. Penmenne TeKCTOBBIX 3a1a4

191.

3B€3,H,113Tbl€ MHOT'OI'paHHUKHA

192.

MOI[CJ'H/IpOBaHI/IC MHOT'OI'PaHHHUKOB

193.

HOBTOpCHHG. Penienne TeKCTOBBIX 3a4a4

194.

[ToBTOpeHue. Penenne TeKCTOBBIX 3a7a4

195.

Wroroast koHTpOIBHAS paboTa 1o anredpe

196.

[ToBTrOpenue. Penienne TeKCTOBBIX 3a]1a4

197.

KonTponbnas pabora Ne 6.Hauana ctepeomerpun

198.

Kpucramisl — npupoaHbie MHOTOIPAHHUKU




199.| IToBTopenue. [Iporpeccun
200.| IToBropenwue. Ilporpeccun
201.| ITosTopenue. [Iporpeccun
202.| IloBropenue. Pemenue 3agau
203.| OpuenTanus miockocty. Jluer Mebuyca
204.| TTnomaas MOBEPXHOCTH U 00BEM
WUTOTO 204 14
Maremartuka. 9 kiaacc.
IIpeanpodgunbHas moaAroroBka. Maremaruyeckoe HanpaBJIeHue

DJIeMeHTBI co/iepxkaHus. Aaredpa.
HepaBencTBa ¢ 01HOi1 nepeMeHHOMH, CCTeMbl 1 COBOKYITHOCTH HepaBeHCTB. PallnoHabHble HEPABEHCTBA, CUCTEMBbl HEPABEHCTB, COBOKYITHOCTH HEPABEHCTB,
HEPaBEHCTBA C MOAYJISIMH, UpPALIMOHAJIbHBIE HEPABEHCTBA, 33/1a4y C IapaMETPaMH.
CucreMbl YypaBHeHH. YPaBHEHUSI U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMH; AHO(AHTOBBl YPABHEHUS; OCHOBHBIC TIOHATHS, CBSA3aHHBIC C CHCTEMaMH ypaBHEHHIA;
METOJAbl PELICHMS; OJHOPOJHBIE CHUCTEMBI, CHUMMETPHUUYECKHH CHUCTEMBbl; HPpPALMUOHAIbHBIE CHUCTEMbI; CHUCTEMbl C MOIYJISIMH; CUCTEMbl YpPaBHEHUH Kak
MaTeMaTHYeCKHe MOJIEH PEAJIbHBIX CUTYaLlUH.
YucaoBble GyHkuuu. OnpeneneHre 4uUCIOBOM (YHKUIMHU; O0JACTh OIpeaesieHus, o0JacTh 3HA4eHUH; CIIOCOObI 3aJaHuil M CBOMCTBAa (DYHKIMI; YeTHBIE U
HEYeTHbIE PYHKINH; TpaPUKH.
IIporpeccun. YnciaoBble NOCIEI0BATEIBHOCTH; CBOMCTBA YMCIIOBBIX MOCIIEA0BAaTENILHOCTEH; apudmMeTnueckas Mporpeccusi; FreoMeTpHuecKasi IporpeccHst; METoA
MaTeMaTHYeCKON MHAYKLIUH.
JJIeMEeHTbl KOMOMHATOPUKH, CTATUCTHUKHU M TeOpUH BeposiTHocTell. KoMOMHAaTOpHBIE 33a/1aul; OCHOBHBIE IOHATUS MaTEMaTHUECKOW CTaTUCTUKHU; MIPOCTEHIIINE
BEPOATHOCTHBIE 33[aul; SKCIIEPUMEHTaIbHbIE JAHHBIE U BEPOSITHOCTH COOBITHI.
JJieMeHTBI coaep:kanus. ['eomerpus.
IMnomaaw. M3mepenne miomaneit. [lnomans: npsMoyroiabHUKa, apajuiesorpaMma, TpeyrojibHUKA, Tpanelny, MpaBuiIbHOI0 MHOTOyrojibHUKa. [lnomans kpyra.
[Tnomaau nonoOHbIX ¢(uryp. IloHsATHE paBHOCOCTaBIEHHOCTH (DUTYp, HAPSAY C MOHATHEM PABHOBEIMKOCTH, SIBIISETCS OJHUM M3 OCHOBHBIX I'€OMETPHUECKUX
MOHATUM. 3/€Ch YCTaHABIMBAETCS B3aMMOCBA3b MEX]Yy PaBHOBEIMKOCTHIO M PAaBHOCOCTABICHHOCTBIO, JOKAa3bIBAE€TCSA, 4YTO JIIOObIE JBa PaBHOBEIHKHX
MHOT'OYTI'OJIbHUKA PAaBHOCOCTABIIEHBI. JTO 1a€T TEOPETUUECKYIO OCHOBY JUIsl PEIICHUS Pa3IMYHbIX 3a]a4 Ha pa3pe3aHue.
Koopaunartel u BektopbLIIpsmoyronsHas cuctema koopauHatr. Mcropudeckne cBeneHus. PaccrosiHue mMexay TOYKaMH. YpPaBHEHHE OKPYKHOCTH. BeKTOpHI.
CnosxeHue BEKTOpOB. YMHOKEHUE BeKTOpa Ha uncio. Koopaunars! Bekropa. CKalsipHOE MPOU3BEAEHUE BEKTOPOB. Y paBHEHUE NPSMON. AHAJIUTUUECKOE 3aJjaHHE
¢buryp Ha ockocTH. TpuroHoMerpuueckrue GyHKIUU MPOU3BOJIIBHOTO YIIa.
Havana crepeomerpuu. OCHOBHBIE NOHSTHS CTepeoMETpUU. PUTYphl B IPOCTPAHCTBE. MHOIOIpaHHUKH, UX 3JI€MEHTHI. [IpuMepbl MHOrOrpaHHUKOB. YTOI B
mpocTpaHcTBe. B3anmHoOe pacronokeHre NpsMbIX U IIIOCKOCTel B mpocTpancTBe. Chepa u map. Ix ocHOBHBIE 351IeMeHTHI. BeITykiibie MHOTOTpaH HUKH. Teopema
Olinepa JUIsi MHOTOTpaHHUKOB. IIpaBUiIbHBIE, MONYNpaBUIbHBIE, 3BE€3A4aThle MHOIOIPaHHUKH. MoaenupoBaHWEe MHOIOrpaHHUKOB. Kpucramiael — npupojHble
MHororpanHuku. cropuueckue ceeaenus. [Tnomaas moBepxHoctu U o0beM. *Opuenrtanus miockoctu. Jluct Mebuyca.

MATEMATHKA. TemaTuueckoe miianupoBanne. 9 kiaacc. 7 yacos B Hegesio (5+2). Becero 238 uacos.

| Tema | Bcero| Mzuux | Cpoku | Koppekr |




4acoB JIP | IIP
IloBTOpeHue matepuasa 8 kiaacca 8
1. [ToBTOpenune. Anredpanyeckue apodu
2. IToBTOopenue. CBOICTBA KBAIPATHOTO KOPHS
3. IToBTropenue. KBagpatuunas GyHKIUs
4. IToBropenue. KBagparuunas GpyHkuus
5. [ToBTOpenue. Anredpanyeckue ypaBHEHUS
I'masa 10. ILnomaan 21
6. W3zmepenne momaaei. [Inomane npsiMoyroisHuKa
7. N3mepenne miomanei. [Ltomans npsmMoyrojibHUKA
8. IToBropenue. Anrebpanyeckie ypaBHEHHS
0. IToBTOpenue. Anredpanyeckrue ypaBHEHUS
10. | IloBropenue. HepaBeHcTpa
I'naBa 1. HepaBencTBa ¢ onH0i nepeMeHHOM. CHCTeMBbI H COBOKYITHOCTH HEPABEHCTB 35
11. | PanmnoHanbHbIE HEPABEHCTBA
12. | Ilnomaap mapamierorpaMma
13. | [Tnomane mapamienorpamma
14. | PannoHanpHbIE HEPABEHCTBA
15. | PanmonanbHble HEpaBEHCTBA
16. | PanmonanbHBIC HEpAaBEHCTBA
17. | PaunonanbHble HEpAaBEHCTBA
18. | MHOXecTBa U OlepaIiy HaJl HUMH
19. | Ilmomane TpeyrojabHHUKA
20. | IInomans TpeyroibHUKa
21. | MHOXecTBa ¥ OTepaIliy HaJl HUMHU
22. | MHOXecTBa U Omepaluu HaJl HUMU
23. | MHoOXxecTBa M oniepaliy HaJl HUMH
24. | MHOXecTBa U OTepaluu HaJl HUMU
25. | Cuctembl HEpAaBEHCTB
26. | [momane Tpanenuu
27. | Ilnomans Tpanenuu
28. | Cuctembl HEpaBEHCTB
29. | Cucrembl HEpaBEHCTB




30.

Cucremsl HCPaBCHCTB

31. | CoBOKYITHOCTH HEPABEHCTB

32. | COBOKYITHOCTH HEPAaBEHCTB

33. | KonrponbsHas pabora Ne 1. [Tinomans

34. | Ilnomangs MHOTOYTOJIBHUKA

35. | COBOKYIMHOCTh HEPAaBEHCTB

36. | KontponbHas pabora Ne 1. HepaBeHcTBa ¢ 01HOI nepeMeHHONH. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

37. | KonrponbsHas padora Ne 1. HepaBenctBa ¢ ogHol nepeMeHHoil. CHCTeMbI i COBOKYITHOCTH HEPaBEHCTB

38. | HepaBencTBa ¢ MogyssiMu

39. | HepaBencrtBa ¢ MmoaynsimMu

40. | Ilmomanb MHOTOYTOJIbHUKA

41. | Ilmomanb MHOTOYTOJIbHUKA

42. | HepaBeHcTBa ¢ MOYNSIMU

43. | HepaBeHcTBa ¢ MOIYyJISIMH

44. | UppanyoHajibHble HEpaBEHCTBA

45. | UppanuoHanbHble HEPABEHCTBA

46. | UppammoHaibHbIe HEpAaBEHCTBA

47. | Tlnomanp kpyra

48. | Ilnomans kpyra

49. | UppanuoHaibHble HEpaBEHCTBA

50. | 3amaum c mapameTpamMu

51. | 3ajmauu c mapaMeTpaMu

52. | 3amaum c mapameTpamMu

53. | 3amaum c mapameTpamu

54. | IInomanau nogoOHBIX GUryp

55. | Ilnomann nogoOHBIX Guryp

56. | 3ajmauu c mapaMmeTpaMu

57. | 3agauu c mapaMeTpaMu

58. | KontponbHas pabota Ne 2. HepaBeHcTBa ¢ 01HOH nepeMeHHoN. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

59. | KonrponbHas pabora Ne 2. HepaBeHcTBa ¢ 01HO# nepeMeHHONH. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
I'naBa 2. Cucrembl ypaBHeHHH 32

60. | YpaBHeHUs ¢ ABYMS IEPEMEHHBIMU

61. | Konrponbnas padora Ne 2. [Inomans

62. | M3onepumerpuueckas 3aaagya




63.

YpaBHeHUsI ¢ IBYMsI IEPEMEHHBIMU

64. | YpaBHeHUs ¢ ABYMS IEPEMEHHBIMU
65. | YpaBHeHHUs ¢ IByMs ITEpEMEHHBIMU
66. | HepaBeHcTBa ¢ 1ByMS IepeMEHHBIMU
67. | HepaBencTBa ¢ 1ByMs IepeMEHHBIMU
68. | M3omepumerpuyeckas 3aaada
69. | PaBHOCOCTABJIICHHOCTb M 33J1a4M HA Pa3pe3aHue
70. | HepaBeHcTBa ¢ 1ByMsl IEpeMEHHBIMH
71. | OCHOBHBIC IOHATHS, CBA3aHHBIEC C CHCTEMaMHU YPaBHEHUN M HEPABEHCTB C ABYMS IIEPEMEHHBIMU
72. | OCHOBHBbIE MOHSTHUS, CBSI3aHHBIE C CHCTEMaMU YPAaBHEHUN U HEPABEHCTB C JIByMS IEpEMEHHBIMU
73. | OCHOBHBbIE MOHSTHS, CBSI3aHHBIEC C CUCTEMaMU YPaBHEHUN U HEPABEHCTB C JIBYMS IIEpEMEHHBIMU
74. | Metoapl penieHusi CUCTEM ypaBHEHUI
75. | PaBHOCOCTaBIEHHOCTb M 3aJ1a4M HA pa3pe3aHue
I'naBa 11. KoopanHaThbl 4 BEKTOPHI 30
76. | IlpsmoyronpHas cucTeMa KOOpJIUHAT
77. | Mertoap! penieHust CUCTEM ypaBHEHUI
78. | Metoapl pemeHusi CHCTEM ypaBHEHHH
79. | Metoapl penieHusi CUCTEM ypaBHEHUH
80. | KontpombHas pabota Ne 3. Cuctemsl ypaBHEHHHA
81. | KontponbHas pabota Ne 3. Cuctembl ypaBHEeHUH
82. | IIpsimoyrosipHas cucTeMa KOOpIuHAT
83. | Paccrosinue Mexay Toukamu. Y paBHEHHE OKPYKHOCTH
84. | OmHopoaHbIe cucTeMbl. CHMMETPUIECKUE CHCTEMBI
85. | OmHOpoaHbIe ccTeMbl. CHMMETPUIECKUE CHCTEMBI
86. | OgHopoanblie cuctreMbl. CHMMETPHUUECKUE CUCTEMBI
87. | OmHOpoaHbIe ccTeMbl. CHMMETPUIECKUE CHCTEMBI
88. | UppaumonanpHble cucteMbl. CHCTEMBI C MOAYJISIMU
89. | Paccrosinue Mexy Toukamu. Y paBHEHHE OKPYKHOCTH
90. | PaccrosiHMe MeXly TOUKaMH. Y paBHEHUE OKPYKHOCTH
91. | Uppanmonanpabie cucTeMbl. CHCTEMBI C MOAYIISIMU
92. | Uppammmonanbhbie cucteMbl. CHCTEMBI C MOYJISIMHU
93. | Uppanmonanpabie cucTeMbl. CHCTEMBI C MOYIISIMU
94. | Cucrtembl ypaBHEHUN KaK MaTEMaTHYECKUE MOJICITH PeabHbIX CUTYaIi
95. | Cucrembl ypaBHEHUH KaKk MaTeMaTHUYeCKHE MOJIENIN PEATbHBIX CUTYallui




96.

Kontponbras padota Ne 3. KoopauHaThl 1 BEKTOPHI

97. | Bekropsl. CoxeHne BEKTOPOB
98. | Cucrembl ypaBHEHUH KaK MaTeMaTHYeCKHe MOJICJIN PEAIbHbBIX CUTYyallui
99. | Cucrembl ypaBHEHUH KaKk MaTeMaTUYECKHE MOJIENIN PEATbHBIX CUTYallui
100. | CucTtembl ypaBHEHHH KaK MaTeMAaTHYECKHE MOJIENIN PEAbHBIX CUTYallui
101. | CucteMbl ypaBHEHHH KaK MaTeMAaTHYECKHUE MOJIEJIU pPeaJIbHBIX CUTYaIUil
102. | Kontponbnas padora Ne 4. CucreMsl ypaBHeHUI
103. | KontponpHas pabora Ne 4. Cuctembl ypaBHEHUI
104. | Bextopsl. Ciio’keHHE BEKTOPOB
105. | BekTopsl. Ciio)keHHE BEKTOPOB
I'naBa 3. UncsaoBble pyHKIMU 24
106. | Onpexnenenne uncnoBoii pynkunu. O01IaCTh ONpeaeNneHus, 00IacTh 3HAUCHUH (HYHKIINN
107. | Onpexnenenue uncnoBoil pynkuuu. O6acTh onpenenaeHus, 06JacTh 3HaUCHUN QYHKIIUU
108. | Onpenenenne uncnoBoii pyakuun. O6IacTh onpeaeneHus, 001acTs 3HaYeHUH QyHKIIH
109. | Onpenenenue uncnoBoii ¢pyHkuuu. O0nacTh onpeaeneHus, 001acTh 3HaUeHUH QYHKIUU
110. | YMHOXXEHHE BEKTOpa Ha YHCIIa
111. | YMHOXEHHE BEKTOpa Ha Yyncia
112.| Cnoco6bl 3a1aHus GyHKINH
113. | CriocoOb1 3a1anus PyHKITHH
114.| Cnoco6bl 3aanus GyHKINH
115. | CpoiictBa pyHKUIMH
116. | CpoiicTBa (pyHKUMH
117.| KoopaunaTsl BeKTOpa
118. | KoopaunaTsl BeKTOpa
119. | CpoiicTBa (pyHKIMH
120. | CpoiicTBa (yHKIHIA
121. | CpoiicTBa (yHKIMH
122. | Yérnple n Heu€THBIC PYHKITUH
123. | YérHble u Heu€THBIC PYHKIUH
124. | CxansipHoe NpOU3BEICHNUE BEKTOPOB
125. | CxansipHoe npou3BeicHHE BEKTOPOB
126. | Kontponbnas padora Ne 5. UncnoBble QyHKINH
127. | KontponbHas pabora Ne 5. YwnciioBbie hyHKIIUH
128. | ®ynxuuu y = x™ (M — 1enoe), UX cBOCTBA U rpadHKu




129. | ®dynkuun y = x" (M — 1enoe), MX cBOHCTBA U rpadMKH
130. | ®ynknun y = x™ (M — 1enoe), ux cBoicTa U rpaGuku
131. | dynkuun y = x" (M — nenoe), MX cBOHCTBA U rpadMKH
132. | KonrponbHas pabota Ne 4. KoopauHaThl U BEKTOPHI
133. | YpaBHeHue npsmoii
134. | dynkuun y = x" (M — nenoe), MX cBOHCTBA U rpadMKH
135. | Oynkuus y = Vx, eé cBoiicTBa U rpaduKH
136. | ®dynxuus y = Vx, eé coiicTBa M rpaduKH
137.| Oynxuus y = Vx, e cBoiicTBa U rpaduKH
I'nasa 4. [Iporpeccuu 28
138. | UnciioBble 11OCIE10BATENBHOCTH
139. | YpaBHeHnue npsimoii
140. | AnanuTrdeckoe 3agaHue GUTyp Ha MIOCKOCTH
141. | YucnoBble MOCAEA0BATEIILHOCTH
142. | UncnoBsle mocnea0BaTeIbHOCTH
143. | CBoiicTBa YUCIOBBIX ITOCIIEA0BATEIILHOCTEN
144. | CBoiicTBa YHUCIIOBLIX ITOCIEI0BATEILHOCTER
145. | CpoiicTBa YHCIOBBIX MOCIEAOBATEIHHOCTEN
146. | AHanuTHueckoe 3a1anne GUTyp Ha TUIOCKOCTH
147.| Ananutrdeckoe 3agaHue GUTYp Ha MIOCKOCTH
148. | CBoiicTBa YUCIIOBBIX ITOCIIEA0BATEIILHOCTEN
149. | KonrponbHas padora Ne 6. IIporpeccun
150. | Kontponpaas padora Ne 6. [Iporpeccun
151. | Apudmernueckas nporpeccus
152. | Apudmerrueckasi nporpeccus
153. | Ananutndeckoe 3aganue GUTyp Ha MIOCKOCTH
154. | 3agaun onTUMHU3ALUHA
155. | Apudmernueckas nporpeccus
156. | ApupmeTrueckasi nporpeccus
157. | ApudmeTrnueckasi mporpeccus
158. | 'eomeTpudeckas mporpeccus
159. | 'eomeTpuyeckas mporpeccus
160. | 3agaun onTUMHU3ALINN
161. | Tpuronomerpuueckue GyHKIUH MPOU3BOJIBLHOTO yIIIa




162.

I"'eomeTpuyeckas mporpeccus

163. | 'eomeTpuyeckas porpeccus

164. | 'eomeTpudeckas mporpeccus

165. | 'eomeTpuueckas mporpeccus

166. | Merox MaTeMaTHYeCKON MHAYKIIUN

167. | Tpuronomerpuyeckne PyHKIIMU TPOU3BOJIHHOTO yTJIa

168. | Tpuronomerpuaeckue GyHKIUH MPOU3BOIBHOTO yTIIa

169. | Meron MaTemMaTHueCKON MHAYKIUU

170.| Merox MaTeMaTHYeCKON WHIYKIIUN

171.| Meron MaTeMaTHueCKON MHAYKIUN

172.| Meron MaTeMaTHueCKON MHAYKIUN

173.| Merox MaTeMaTHYeCKON MHIYKIIUN

174. | TlonspHbIE KOOPAUHATHI

175. | [lonsipHble KOOpAMHATHI

176. | KontponbHas pabora Ne 7. Ilporpeccuu

177. | KoutponbHas pabora Ne 7. [Iporpeccun
I'naBa 5. DjieMeHTbl KOMOMHATOPHKH, CTATHCTUKH M TEOPHH BePOSTHOCTE 18

178. | KomOunaTopHbIe 3a1a4n

179. | KomOuHaTOpHBIC 3a1a4H

180. | KomOuHaTopHbIe 3a1a4n
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TpebGoBaHMsI K YPOBHIO MOATOTOBKH BBITYCKHUKOB 9 KI1accoB

B pe3yabTaTe U3YyUCHUA MATCMATHKH YYCHUK JTOJKCH:
3HaTh U IIOHUMATh

CYILIECTBO MOHATHSA MATEMATHUYECKOTO JI0KAa3aTENbCTBA; IPUMEPHI JOKA3ATENbCTB;
CYILIECTBO MOHATHUSA aJTOPUTMA; TPUMEPHI AITOPUTMOB;

KaK MCIOJB3YIOTCS MaTeMaThu4eckre (OpMyIbl, ypaBHEHUs M HEPAaBEHCTBA MPUMEPHI UX MPUMEHEHUS M PEIICHUS MAaTeMaTHYeCKHX M MPAKTHUECKUX
3a/1ad4,

KaK MaTEMaTHYECKU OMpeIeNieHHbIE ()YHKIIMA MOTYT OTTUCHIBATh PEeabHBIE 3aBUCUMOCTH; IIPUBOJIUTH MTPUMEPHI TAKOTO OMHUCAHNS,

KaK MOTPEOHOCTH MPAKTUKHU MPUBETU MAaTEMAaTHIECKYIO HAYKy K HEOOXOIUMOCTH PACIIUPEHUS MTOHATHS YUCIIa;

BEPOSITHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEW OKPYKAIOIIET0 MUPA; IPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BHIBOJIOB;

KakuM 00pa3oM TeOMETpHUs BO3HHUKIA M3 MPAKTUYECKHUX 3334 3eMIIEMEpHsl; TPUMEPhl T€OMETPHUIECKIX OOBEKTOB U YTBEPKACHUA O HHUX, BAXHBIX JJIs
MIPAKTUKU;

CMBICJT WJIeaTN3alliH, TTO3BOJISIONICH pPelIaTh 3aa4i PealbHONW JEHCTBUTEILHOCTH MAaTEMAaTHYECKUMHA METOAaMH, IIPUMEPHI OITMOOK, BO3HUKAIOIINX TIPH
HJieaIn3allku;

Apupmernka

yMeTb

BBITIOJHATh YCTHO apu(METHYECKHE NCHCTBHS: CIOKEHWE M BBHIYMTAHWE JIBY3HAYHBIX YHUCENl M JECATUYHBIX ApoOei C MByMs 3HaKaMHu, YMHOXKEHUE
OJTHO3HAYHBIX YHUCEIl, apu(PMETUIECKUE ONIepaIU ¢ OOBIKHOBEHHBIMU JPOOSMHU C OJJHO3HAYHBIM 3HAMEHATEIEM U YHCIIUTEIEM;
NEepPEeXOIUTh OT OAHOW (OPMBI 3alUCH YHMCENT K JPYroi, MpeACTaBiIATh JECATUUYHYIO NpoOb B BHJE OOBIKHOBEHHOW W B MPOCTEHIIMX CIIydasx




O6BIKHOB€HHYIO B BUJC ﬂeCﬂTHqHOﬁ, IIPOLICHTEI — B BU/IC I[pO6I/I n ,I[p06b — B BUJC ITPOLICHTOB; 3aIIMChIBATH OOJIbIINE U MaJIbIE YKCIIa B CTaHJApTHOM BHJE;
BBITIOJIHATH apn(i)MeTqucm/Ie JIENUCTBUS C palrOHAJIBHBIMH 4YHCJIaMH, CPABHUBATL pPAallMOHAJIBHBIC U e CTBUTEIIbHEIC qucia, HaxXxoaAuTh B HCCIIOXKHBIX
ClIydadax 3HA4YCHHA CTEIICHEH C LICIIBIMH II0Ka3aTeIIMU U KOpHGfI; HaxXoAUTh 3HAYCHUA YHCIIOBBIX BBIpaH(eHHﬁ;

OKPYTJIATH LECJIbIC YHCJIa U JECATUYHBIC I[pO6I/I, HaxoauTb HpI/I6J'II/I)KeHI/IH YHUCCJI C HCAOCTATKOM U C I/136I>ITKOM;

I10JIb30BAaThCsd OCHOBHBIMU €WHHUIIaAMU NJIMHBI, MaCChl, BDEMCHH, CKOPOCTH, IIJIOIIAH, O6’BeMa;

pe€uiaTh TEKCTOBBIC 3aJa4Hu,

HCIIOJIB30BAaThb HpI/IO6peTeHHBIe 3HAHUSA U YMCHUS B HpaKTHqCCKOﬁ JIeATEeIbHOCTH U TTOBCEIHEBHOMN KU3HU JIJIS:

PEIICHMA HCCIOKHBIX MPAKTUYCCKUX paCYCTHBIX 3a1a4,

YCTHOI>'I IIPUKUAKH U OLICHKU PE3yJibTaTa BBIHHCHGHHﬁ;

HHTCPIIPETALINN PE3YJIbTATOB PCHICHUS 3a/1a4 C YYCTOM OI‘pﬂHH‘I@HHﬁ, CBA3aHHLIX C PCAJIbHBIMHA CBOMCTBaMH pacCMaTpuBaCMbIX IIPOLECCOB U HBHCHHﬁ;

Anareopa

yMETh

COCTaBIISITh OYKBEHHbBIE BBIPAKEHUS U (POPMYJIBI IO YCIOBUAM 3a/1a4; BHIMOIHSATH BEIUMCICHUSI, OCYIIECTBIIATH MOJICTAHOBKY OJJHOTO BBIPAXKEHUS B APYTOE;
BBIpaXKaTh U3 GOPMYJI OJTHY MEPEMEHHYIO Yepe3 OCTAIIbHEIC,

BBITIOJIHSITH IEUCTBHS CO CTETICHSIMH, C MHOTOUJICHAMH U aJIre0OpandecKuMU APOOSMU; BBITIOHATH PA3JIOKEHNE MHOTOWICHOB Ha MHOKHUTEIH;

MPUMEHATH CBONCTBAa apU(PMETUUYECKUX KBAIAPATHBIX KOPHEH 7 BBIUYMCICHUS 3HAYCHUH U TPEOOpa30BaHUs UYHUCIOBBIX BBIPAKEHUM, COJEp KAIIUX
KBaJIpaTHbIE KOPHHU;

pemiarh JIMHEWHbIE, KBaIpaTHbIE U pallMOHAIbHBIE YPABHEHUS, CUCTEMbI YPaBHEHU;

peuiaTh JIMHENHBIE U KBaJpaTHbIE HEPABEHCTBA C OJJHOM NTEPEMEHHOMN U UX CUCTEMBI;

pemaTh TEKCTOBBIE 33]]a4H AJIreOpandeCKUMHU METOIaMU;

n300pakaTh 4yMcia TOYKAaMH Ha KOOPJIWHATHOM MPSMOM, ONPENeNsiTh KOOPAWMHATHI TOYKH IUIOCKOCTH, CTPOUTh TOYKHM C 3aJaHHBIMH KOOpIMHATaMH,
n300pakaTh MHOXKECTBO PEIICHUI HEPABEHCTBA;

pacro3HaBaTh apuPpMEeTHYECKHUE U TEOMETPUIECKUE MTPOTPECCUH, PEIIaTh 3a/1a4i ¢ MpUMEHEeHHEM (HOPMYIIBI OOIIEro YieHa U CyMMbl HECKOJIBKUX YJICHOB
IMOCJIEIOBATEILHOCTH;

HAxXOJIUTh 3HAUYCHHS (QYHKIIUHU, 3aJIAaHHON Pa3IMIHBIMU CITIOCOOAMHU;

OTpeIeNATh CBOMCTBa (PyHKIMHU 1O ee TpaduKy;

OTHCHIBATh CBOMCTBA M3YYCHHBIX (DYHKIIUN, CTPOUTDH UX TPaUKH;

HCNO0JIb30BATH NPHOOPEeTEeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM JKM3HHU IJIfA:

BBITIOJTHEHHS pacueToB 10 popMyIiam, cocTaBieHus Gpopmyir;

MOJIETUPOBAHUS TPAKTUUECKUX CUTYaIlU;

OTIMCaHUs 3aBUCUMOCTEH (opMynamu,

WHTEpIpeTanuy rpad)uKoB peaabHbIX 3aBUCUMOCTEN MEXTY BETUIMHAMU;

JIeMeHTbI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKHA U TEOPUHU BEPOSTHOCTEMH

YMETb:



IIPOBOAUTL MOOKA3aTCJIbCTBA, IIOJIY4YaTb CICACTBUA M3 PaHEEC HU3BCCTHBIX HIIM IIOJTYYCHHBIX YTBep}I(,I[eHPlﬁ; OLOCHUBATL JIOTHUYCCKYIO

pacCcyXJIeHUH, UCIOIB30BaTh IPUMEPHI U KOHTPIIPUMEDHI;

U3BJIEKaTh WH(POPMAILKIO TaOJHII, AUAarpaMM U TPaHKoB;

pemaTh KOMOMHATOPHBIE 3a/1a41 METOAOM Iepedopa BApHAHTOB U C MCIIOJIb30BAaHHEM IIPAaBUIa YMHOXKEHUS;
BBIYUCIISITH CPEIHUE 3HAUYCHHS PE3YIbTaTOB U3MEPEHU;

HAXOJIUTh YAaCTOTY COOBITHS, BEPOSTHOCTh CIYYaiiHBIX COOBITHIA;

HCIO0JIL30BATH NPHOOpPEeTeHHbIe 3HAHUS U YYeHHS B MPAKTHYECKOI 1esITeJIbHOCTH U MOBCETHEBHOM JKU3HM IJIs1:
BBICTPAaWBaHUs ApPTYMEHTAIMH B JIOKA3aTEIbCTBE;

pacro3HaBaHUsI JJOTHUECKH HEKOPPEKTHBIX PACCyKACHUH;

3aIMCU MaTEMAaTUYECKUX YTBEPKICHUH U JOKA3aTEIIbCTB;

aHaJM3a peaJIbHBIX YMCIIOBBIX JAaHHBIX U3 AWArpamm, Taliuil, rpadukos;

peIIeHMs MPaKTHYECKUX 3a7ad;

CpaBHEHMSI [IIAHCA HACTYIUICHHSI CITy9aifHbIX COOBITHS

I'eomeTpus

HNmets chopmupoBaHHbIe NPeaCTaBICHUS
00 MCTOpUHU BOSHUKHOBEHUS U PAa3BUTHUS T€OMETPUH, YUEHBIX, BHECIIHUX BKJIAJ B TEOMETPHUECKYIO HAYKY;
0 CYIIIHOCTH aKCHOMAaTHYECKOI0 METO/1a TIOCTPOEHUSI TEOMETPHUH U POJIM MaTEMATHYECKOT 0 10KA3aTeNIbCTBA;
0 3HAaYEHUU T€OMETPUH B CUCTEME JAPYTUX HAYK U B TO3HAHUH OKPYKAIOLIETO HAC MUpA.
0 HEKOTOPBIX COBPEMEHHBIX HAIPABIEHUAX Pa3BUTUS TEOMETPUN U €€ NPHIIOKECHHUSAX.

3HATh

OCHOBHBIE F€OMETPUUECKHE MTOHATHS U OTHOLIECHUSI MEXAY HUMU;
orpeziesieHus: U MPUMEpPbl TeOMETPUUYECKUX (PUTYp Ha IMIIOCKOCTH U B IPOCTPAHCTBE;
(bOopMyIHPOBKH OCHOBHBIX CBOICTB U TEOPEM;

YmMmeTh

MMOJIB30BATHCA TCOMETPUUCCKUMU HHCTPYMCHTAMHU IJIsA I/I306pa)KGHI/I$I, MOCTPOCHUSA U U3T'OTOBJICHHUA MO)ICJ'ICfI TCOMETPHUICCKUX (1)I/Il"yp,

IMPOBOAUTH AOKa3aTCJIbCTBA OCHOBHBIX CBOMCTB U TEOPEM;
peuaTh 3aJa4r Ha 10KA3aTCIbCTBO, BBIYUCICHHUEC U ITOCTPOCHUC,
IMPUMCHATE TCOMETPUIO AT PCIICHUA IMTPAKTUYCCKUX 3a1a4.

T'oToBBI

K cJlaye 3K3aMeHa 110 MaTeMaTHuKe (4acTb F€OMETPHUs) 3a KypC OCHOBHOM IIKOJIBI;
K CAMOCTOSITEIBHOMY M3YUYEHUIO JINTEPATYPHI 110 TEOMETPUH, CTaTEel B HAYYHO-TIONYJISPHBIX KypHaIax;
K YYaCTHUIO B TYPHUPAX KOHKypCcaxX U OJIMMITHAAAX M0 MaTeMaTHKE (YaCTh T€OMETPHS).

IIpaBUIBbHOCTDH



