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1. llosgicHuTEILHAA 3aIUCKA

[IporpamMmMa cocTaBiieHa B COOTBETCTBUU € TpeOoBaHUsIMU DenepaibHOTO TOCYIApPCTBEHHOIO
00pa30oBaTeNbHOTO CTAaHIAPTa BTOPOTO MOKOJICHHWS OCHOBHOTO 0OIIero oOpa3oBaHUs, MPUMEPHON
POrpaMMbl OCHOBHOT'O 00OIIIEro 00pa30BaHUs 10 MaTEMaTHKE.

[IporpamMma MoAroTOBJICHA B paMKax:

— ®enepanbHoro ['ocynapcTBeHHOr0 00pa30BaTEIBLHOrO CTaHIapPTa OCHOBHOIO 00IIEro oOpas3oBa-
HUS, YTBEPXKIAEHHOTO MpHKa3oM MuHHcTepcTBa 0Opa3zoBanus U Hayku PD ot 17.12.2010r. Ne 1897;

— [IpumepHoO#t porpammel 110 MaTeMaTuke 5-9 kmaccel, paspadoranHoit A.A. Ky3nenossiM, M.B.
PrixakoBeiM, A.M. KoH1akoBBIM.

— [Mpukaza MunoOpaayku Poccum No 253 ot 31.03.2014 r. «O6 yrBepxkacauu (eaepaabHOro
nepeyHsi yaeOHUKOB, PEKOMEHIyEMbIX K MCIIOJIb30BAHHIO TIPH PeaTn3alii UMEIOIINX rOCYAapCTBEHHYIO
aKKpeIUTalMI0 00pa3oBaTEeNbHBIX MPOrPaMM HAYaJbHOTO OOIIEro, OCHOBHOIO OOIIEr0 M CpPEeIHEero
o011ero 0opa3oBaHus»;

— 6asucHoro yueonoro miiana MbOY Illkoma Ne 120.

MaremaTrka SBISETCS OJHUM M3 OCHOBHBIX, CHCTEMOOOPA3yIOIIUX IPEIMETOB IIKOIBLHOTO
oOpa3zoBanus. Takoe MecTO MaTeMaTWKHM Cpeld LIKOJbHBIX MPEIMETOB OOYCIIOBJIMBAaET U €€ 0Co0YIo
POJIb C TOYKHU 3PEHMSI BCECTOPOHHETO Pa3BUTHSI IUYHOCTH YUALUXCSL.

B ocHOBy HacTosmiell NporpamMmbl IOJIOKEHBI NE€JAarOrMyecKue M IUJAKTUYECKUE INPUHLIUIIBI
(MMYHOCTHO OPUEHTUPOBAHHBIC, KYJIbTYPHO - OPUCHTUPOBAHHBIC; JACATCIBHOCTHO - OPUCHTUPOBAHHBIC U
T.J1.) BapuUaTHUBHOI'O pa3BMUBAIOLIET0 OOpa30BaHUs, U COBPEMEHHBIE JUJAKTHKO-IICUXOJIOTHYECKUE
TEHJCHIIUU, CBA3aHHbIE C BAPMATUBHBIM pa3BUBarOLUM oOpa3oBanueM u TpedoBanusimu OI'OC.

JINYHOCTHO OpPHUEHTUPOBAHHBIE IPUHLMUIBL TPUHLOUI AJANTUBHOCTH; IPUHLMII pa3BUTHS,
IPUHLUI KOM(OPTHOCTHU ITpoLiecca 00yueHHsI.

KynbTypHO - OpHMEHTHMPOBaHHBIE NPUHLMUIBL: MPUHLUI LEJIOCTHOW KapTUHBl MMpA; HMPUHLIMII
[IEIOCTHOCTH  COZICpP)KaHUsl 00pa3oBaHWs; TPHHIMII CHCTEMATHUYHOCTH; MPUHIMII  CMBICIIOBOTO
OTHOILEHMSI K MUPY; NPUHIMII OPUEHTUPOBOYHON (YHKLMHU 3HAHWN; IPUHIMUII ONOPHI Ha KYJIbTYpy Kak
MHUPOBO33pEHUE U KaK KyJIbTYPHbII CTEPEOTHIL.

JleaTenbHOCTHO - OPUEHTHUPOBAHHBIC NMPUHIMIIBL: MPUHLIUIN OOY4YEeHHUs AEATENbHOCTH; HMPUHIUI
yIPaBIsiEeMOro Mepexosa OT JEeATENbHOCTH B YYEOHOM CHUTyalluH K JEATENbHOCTH B KM3HEHHOU
CUTyallud; TPHHLIMI MepexoAa OT COBMECTHOM y4eOHO-IIO3HABAaTEIbHON  JEATENbHOCTH K
CaMOCTOSITENIbHOM J1eATeNbHOCTH ydvalerocs (30Ha OpKalIero pas3BUTHS); MNPUHLIMI ONOPbl Ha
IpOoIecChl CIOHTAHHOTO Pa3BUTH; MPUHUUI (OPMUPOBAHHS MOTPEOHOCTH B TBOPYECTBE M YMEHMH
TBOPYECTBA.

IIporpamma 3amaeT mnepedyeHb BOIPOCOB, KOTOpBIE MOJUIEKAT OO0S3aTEIIbHOMY H3YUEHHIO B
OCHOBHOI1 mIKkosie. OHa Tak ke SBJSEeTCs JOTMYEeCKUM IMPOJOJDKEHHEM Kypca MaTeMaTHKU HaudalbHON
MIKOJB! (MPUHIMUI MPEEeMCTBEHHOCTH). B ocHoBe kypca nexuT aBropckas uues A.I'.MopnakoBuua;
porpaMMa Io3BoJsieT oOecrneyuBaTh GOPMUPOBAHUE KaK MPEIMETHBIX YMEHUMN, TaK U YHUBEPCAIBHBIX
y4eOHBIX IeUCTBUN MIKOJHLHUKOB;
nporpaMma IMo3BoJiseT oOecrneunBaTh JOCTH)KEHUE IeJield B HaIlpaBJIEHWU JMYHOCTHOTO Pa3BUTHS, B
METANPEIMETHOM HAIPABIECHUU U IPEAMETHOM HAINPaBJICHUH.

OO0yueHre MaTeMaTUKE B OCHOBHOM IIKOJIE HAIIPABJICHO Ha JOCTIKEHHE CIEAYIOMINX IIEeJIeH:

1) B HampaBIEHUU JTMYHOCTHOTO PA3BUTHS:
— (QopmMupoBaHUEe TNPEACTABIEHUNH O MaTeMaTHKe Kak 4YacTH OOIedyesoBeYeCKOM KyJIbTypbl, O
3HAYUMOCTU MaTEeMaTUKHU B Pa3BUTHH LIMBUIIN3ALMU U COBPEMEHHOIO OOIIECTBA;
— pa3BUTHE JIOTHYECKOTO M KPUTHUYECKOT'O MBIIIJICHUS, KYJAbTYPhl peUr, CIIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMEHTY;
— (QopMUpOBaHUE HHTEIJIEKTYyaJbHOM UYECTHOCTH U OOBEKTUBHOCTH, CHOCOOHOCTH K MPEOJOJICHHUIO
MBICITUTENIbHBIX CTEPEOTHIIOB, BHITEKAIOUINX U3 OOBIIEHHOTO OIIbITA;
— BOCNHMTaHUE KauyeCTB JIMYHOCTH, OOECIEUMBAIOIIUX COIMAIBHYI0 MOOMIBHOCTH, CIIOCOOHOCTb
IIPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;
— (QopmMupoBaHHE KayeCTB MBIIUICHUS, HEOOXOJUMBIX JJs  aJanTallid B  COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;
— pa3BUTHE UHTEpECca K MaTEMaTHYECKOMY TBOPUYECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH;
2) B METaIpeIMETHOM HalpaBJICHHU:



—  (opmupoBaHUE MPEICTABICHUIA O MaTeMaTHKE KaK 4acTH OOIIEYeIOBEYECKOH KyNbTyphl, O 3Ha-
YUMOCTH MaT€MaTHKH B Pa3BUTHH LUBWIN3ALUU U COBPEMEHHOTO OOIIECTBA;

— pa3BUTHE TMPEIACTaBICHUA O MaTeMaTuke Kak (opMe oOmucaHuss M METOoAe IO03HAHMA
NCHCTBUTENIFHOCTH,  CO3JaHME  YCIOBMM  JAJs  NPUOOpPETeHUs  MEpPBOHAYAIBHOTO  OIBITA
MaTEeMaTU4YeCKOro MOJAECIMPOBAHNS;

— (opmupoBanme o0mUX CIOCOOOB MHTEIUIEKTYaJIbHON JIEATEIbHOCTH, XapaKTEPHBIX I MaTeMaTHKH
U SIBJISIFOIMXCS OCHOBOM MO3HABATEIBHON KYJIBTYPBI, 3HAUUMOM JIJIsl pa3IHMUHBIX Cep YeTOBEUECKON
JeATEIbHOCTH;

3) B IpeMETHOM HaIpaBIICHHUU:

— OBJIAZICHHE MAaTEeMaTUYeCKMMM 3HAHUSMM M YMEHUSIMH, HEOOXOAMMBIMU JUIsl IPOAOIDKEHMS
00pa30BaHus, N3Y4YEHHUs] CMEXHBIX JUCLUIUINH, IPUMEHEHHS B IOBCETHEBHOM JKU3HU;

— co3nanue (pyHIaMeHTa A MaTeMaTU4ecKoro pa3BUTHS, (POPMUPOBAHHS MEXaHU3MOB MBIIUICHUS,
XapaKTEPHBIX I MATEMAaTU4YECKOU 1E€ATEIIbHOCTH.

[lenbto M3yuyeHUs] Kypca MaTeMaTHKH B 5-6 Kijaccax SBJISETCS CUCTEMATHYECKOE pa3BUTHE
HOHATHUS YUCIA, BBIPAOOTKA YMEHUHN BBINOIHATh YCTHO M IMCbMEHHO apu(MeTHUeCKUue ACUCTBUS Haj
YHCJIaMH, NIEPEBOJIUTh MPAKTUYECKUE 3aJaud Ha  S3bIK MaTEeMaTHK{, IOJArOTOBKA YYalUXCS K
U3YyYEHHIO CUCTEMATHUECKUX KypcoB anreOpsl U reomerpuu. Kypc cTpouTcst Ha HHAYKTUBHON OCHOBE C
IIPUBJICYEHUEM 3JIEMEHTOB JE€IyKTUBHBIX paccykIeHui. B xozie nzydyeHus Kypca ydauiyecs pa3BUBaOT
HaBbIKM BBIYUCIEHUH C HATypaJbHBIMHM YHCJIAMH, OBJAJE€BAlOT HAaBbIKAMH C OOBIKHOBEHHBIMH U
JECATUYHBIMH JIPOOSMH, MOJIOKUTEIEHBIMU U OTPUIATEIBHBIMH YUCIIAMH, TTOIYYaIOT MIPEICTaBICHHE 00
UCIIOJIb30BaHUM OYKB /ISl 3allUCH BBIPQKEHUH U CBOWCTB apU(PMETHUECKUX IEHCTBUI, COCTaBICHUU
YPaBHEHUH, MPOJOJIKAIOT 3HAKOMCTBO C TIE€OMETPUUYECKUMH MOHATUSIMH, HPHUOOPETAIOT HABBIKU
HOCTPOEHUS TEOMETPHUECKUX (QUryp.

[enbto u3ydyenus Kypca anreopsl B 7-9 kiaccax sIBISIETCS pa3BUTHE BBIUMCIMTEIbHBIX YMEHUH 110
YPOBHSI, MO3BOJISIIOILIEIO YBEPEHHO HCIOJIb30BATh MX NPH PEIIEHUM 3aJauy MAaTeMaTHKH U CMEXHBIX
IPEIMETOB, YCBOEHHUE allapara ypaBHEHUH M HEPABEHCTB KaK OCHOBHOI'O CPE/ICTBA MATEMaTHYECKOTO
MOJCJIMPOBAaHMs  3a/la4, OCYILECTBJIEHHWE (PYHKUMOHAIbHOM IOArOTOBKM IIKOJBHUKOB. Kypc
XapaKTEpU3yeTCsl TOBBIIICHHEM TEOPETHYECKOTO YPOBHS OOYYEHHS, IMOCTEICHHBIM YCHJIMEM pOJIH
TEOPETUYECKUX OOOOIIEHUH M AEeNYKTUBHBIX 3aKiatoueHui. IIpukianHas HanpaBlIeHHOCTh PacKpbIBaeT
BO3MOXKHOCTh M3y4yaTh U pelIaTh IPAKTUUYECKHE 3a/1aUH.

[lenbro u3ydyeHus Kypca reoMeTpuu B 7-9 Kiaccax sIBJISETCS CHCTEMaTHYECKOE U3yUYEHUE CBOWCTB
FeOMETPUUECKUX (QUTyp Ha IMJIOCKOCTH, (pOpMHpOBaHHE MPOCTPAHCTBEHHBIX NPEICTABICHUN, pa3BUTHE
JIOTMYECKOT'O MBILIUIEHUS M MOATOTOBKA anmapara, HEOOXOJMMOTro sl U3yYeHUs CMEXHBIX AUCHUIUIUH U
Kypca CTEpEOMETPHH B CTAPIINX KJIACCAX.

B ocHOBe mocTpoeHHs TaHHOTO Kypca JIKHUT HJiesl TyMaHu3aluu oOy4eHHsI, COOTBETCTBYIOLIAs
COBPEMEHHBIM IPEJCTaBICHUSAM O LENAX MIKOJIBHOTO OOpa30BaHUS U YAENSIOIAs 0c000€ BHUMaHME
JUYHOCTH YUYEHHUKA, €r0 HHTEPECcaM M CITIOCOOHOCTSIM.

[Ipennaraemslii Kypc Mmo3BojsieT obecnednTh (pOopMHpOBaHHUE, KaK MPEAMETHBIX YMEHUH, TaK U
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHM HIKOJIBHHUKOB, a TAKXKE CIHOCOOCTBYET JTOCTUIKEHHUIO OIpEesIEHHBIX
B0 ®I'OC nMYHOCTHBIX pE3yJIbTAaTOB, KOTOphIE B JabHEHIIEM IO3BOJISIT Y4YallUMCS TNPUMEHSTh
IIOJIyYEHHBIE 3HAHUS U YMEHHUS JUIsl PEIICHUS Pa3IMUHbIX )KU3HEHHBIX 3a/1a4.

2. O0mas xapakTepucTUKA y4yeOHOro npeamera «Maremaruka»

Hacrosmmas mporpamMmma OCHOBHOTO 001Iero o0pa3oBaHus 10 MaTeMaTHKE COCTaBJICHA Ha OCHOBE
DOyHIaMEHTAILHOTO Sipa CoAepKaHus obmiero obpazoBaHusi u TpeboBaHMI K pe3yibTaTamM OOIIETO
o0Opa3oBaHUs, MPECTABICHHBIX B (peiepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIApPTe 00IIIEero
o0pa3oBaHHs, C y4e€TOM IpeeMCTBEHHOCTH C [IpuMepHbIMU MIporpamMmmamu JIjs Ha4ajJbHOTO OOILEro
oOpa3oBaHus. B Heil Takke yYMUTBHIBAIOTCS OCHOBHBIE WJEW M TMOJOXeHHs [Iporpammbl pa3BUTHS U
(dbopMHUpPOBaHMS YHUBEPCATBHBIX YI€OHBIX TEUCTBHH JIsi OCHOBHOTO OOITIEro 00pa3oBaHUsI.

Copep:xaHre MaTeMaTHIECKOTO0 00pa30BaHUs MPUMEHUTEIBHO K OCHOBHOM IIIKOJIE MPEACTABICHO
B BUJIC CIICIYIONINX COJEPKATENLHBIX Pa3IeNoB. DTO apugmemura, aneebpa,; QyHKyuu, 6eposmHocms u
cmamucmuxa,; eeomempus. Hapsay ¢ 3TUM B coJiepKaHHe OCHOBHOTO 00IIero o0pa3oBaHUsI BKIIOUEHBI
JBa JOTIOJTHUTEIIFHBIX METOJIOJIOTUYCCKUX PA3JIeNa: J0SUKA U MHONMCECmEd; MAmemMamuKkd 6
UCMOpUYECKOM — pas3eumuu, 4YTO CBS3aHO C pealu3alued 1enell  OOIIEMHTEIUIEKTYalIbHOTO U

2



00IIeKyNbTypHOTO pa3BUTUA ydanuxcs. CopepikaHue KaKIOro M3 3THX pas3fesioB pa3BOpAauyMBacTCsS B
COJIepKATEIbHO-METOJUYECKYIO JIMHUIO, TPOHM3BIBAIOUIYI0 BCE OCHOBHBIC pa3JeNbl COAEpIKAHUS
MaTeMaTH4ecKoro o0Opa3oBaHus Ha JaHHOH cTyneHu oOydyeHusd. [Ipu sTom nepBas nuHud — «Jloruka n
MHOXECTBa» — CIYXUT LEIH OBJIAJACHUS YYALIMMHUCS HEKOTOPBIMU 3JEMEHTaMH YHHUBEPCAJIHHOTO
MaTeMaTHYeCcKOro s3blka, Bropas — «MaTeMaTuka B HCTOPUYECKOM Ppa3BUTHUU» — CIOCOOCTBYET
CO3JJaHUIO OOLIEKYIBTYPHOT0, TyMaHUTApPHOro (hOHA U3Y4EHHs Kypca.

Conepxanue paznena «Apudmernkay ciIyKuUT 0a30d Uil JadbHEHIIEro W3ydyeHUs ydalluMUCs
MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHIO MX JIOTUMECKOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUS TOJb-
30BaThCd QJITOPUTMaMH, a TakXke MPUOOPETEHUI0 NPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHOM XM3HU. Pa3BuTHE MOHATUS O YUCIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMH U
UppalMOHAIBHBIMU YHCIIaMHU, (POPMUPOBAHUEM NEPBUYHBIX MPEACTaBICHUN O JEHCTBUTEIBHOM YHUCIIE.
3aBepIleHHE YHUCIIOBOM JIMHUM (CHCTEMATHU3alUsl CBEJCHUN O IEHCTBUTENBHBIX YUCIAX, O KOMIJIEKCHBIX
yuciax), Tak ke Kak 1 6ojiee ClloKHbIe BOIPOckl apupMeTnku (anroput™ EBkimiga, ocHOBHasi TeopeMa
apu(MeTHKH), OTHECEHO K CTYIEHH O0IIETo cpeiHero (I0JIHOro) 00pa3oBaHuUs.

Conepxanue paznena «Anredpa» crocodocTByeT GOPMUPOBAHUIO Y yUalIUXCAd MaTeMaTHYECKOI0
anmapara JUlsl peleHus 3a/1ad U3 pa3HbIX Pa3/ejoB MaTEMAaTUKH, CMEXHBIX IPEIMETOB, OKpYKarollen
peanbHOCTH. SI3bIK aureOpbl MOJYEPKUBAET 3HAYCHME MaTEeMaTHKM Kak s3blKa JUIs IOCTPOEHUS
MaTeMaTUYECKUX MOJIEEeH MPOIECCOB U SBJIICHUN peaibHOTO Mupa. B 3amaun usyueHus anredopbl BXOAST
TaKXe pPa3BUTHE AJITOPUTMMUYECKOTO MBIIIJIEHHUS, HEOOXOJUMOIo, B YaCTHOCTH, JUISI OCBOCHMS Kypca
UHPOPMATHKHU, OBJIAJICHUE HABBIKAMH JICTYKTHBHBIX paccykiaeHuid. [IpeoOpa3oBanne CHMBOIBHBIX (OpM
BHOCHUT CHelIM(PUUECKHUI BKJIaX B Pa3BUTHE BOOOPaKEHUs ydyallluxcs, UX CIIOCOOHOCTEN K MaTeMaTudec-
KOMY TBOPYECTBY. B OCHOBHOII mIKOJIE MaTepHuan rPyNIHUPYETCsl BOKPYT PAllMOHAIBHBIX BBIPAKEHUH, a
BOIIPOCHI, CBSI3aHHBIE C HUPPALUOHAIBHBIMU BBIPRKEHUSIMH, C TPUTOHOMETPUYECKUMHU (PYHKLHUIMHU U
npeoOpa30BaHUSMHE, BXOIST B COJEpKaHNE Kypca MaTeMAaTUKH Ha CTapIIei CTyneHH 0OydeHHs B LITKOJIE.

Conepxanue paznena «PyHKIHUN» HALEJICHO Ha MOJTYYEHUE LIKOJbHUKAMH KOHKPETHBIX 3HAHUI
0 (pyHKIMM Kak BakHEHIIEH MareMaTH4ecKOW MOJENH JJIsi ONMCAHMS W MCCIEeOBAHUS Pa3sHOOOpPa3HBIX
nporeccoB. M3yueHue 3Toro marepuana CrocoOCTBYET Pa3BUTHIO y y4alllUXCs YMEHHUS MCIIOJIb30BaTh
pa3iuyHble SI3BIKM MaTeMaTHUKU (CIOBECHBIH, CHMBOJIMYECKHU, Tpaduyeckuii), BHOCHT BKJIal B
(dopMHpOBaHUE NPEACTaBIECHUIN O POJIM MATEMATUKH B Pa3BUTUU LIUBUIIN3ALMU U KYJIbTYPBI.

Paznen «BepodATHOCTh U CTaTHCTHKa» — 00s3aTeIbHBIH KOMIIOHEHT IIKOJIBHOTO 00pa3oBaHUS,
YCUJIMBAIOIIUI €ro MPHUKJIAJHOE U MPAKTHUECKOe 3HaUeHUe. DTOT MaTepuall HEOOXOJUM, MPEX/E BCETO,
it GopMupoBaHUS y ydammxcs (YHKIMOHAIHHOW TPAaMOTHOCTM — YMEHHUS BOCIPHHHMATh U
KPUTUYECKH aHAIM3MpPOBAaTh WHGPOpPMALMIO, MPEJCTABICHHYI0 B pPa3NUMYHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHX PEabHBIX 3aBHCUMOCTEH, IPOU3BOIUTH MPOCTEHININE BEPOSITHOCTHEIE
pacuerbl. l3ydeHHe OCHOB KOMOMHATOPHKHM IIO3BOJIMT Y4alleMycs OCYLIECTBISATh PAacCMOTPEHUE
clIy4aeB, epe0op U MOJCUET YKCiia BADUAHTOB, B TOM YKCJIE B MPOCTEUIINX MPUKIAIHBIX 3aa4ax.

IIpy M3yd4eHUU CTATUCTUKM M BEPOATHOCTH OOOTAIAIOTCS NPEACTaBICHUS O COBPEMEHHOU
KapTHHE MHpa W METOJaX ero MCCIeNoBaHus, (pOopMUpYyeTCS NMOHMMAHHE POJIM CTATUCTHKH KaK HC-
TOYHHMKA COLIMATIBHO 3HAUUMON MH(MOPMALIUU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOI'O MBIIIJICHHUS.

enp copepxanus paspena «l'eomerpus» — pPa3sBUTh Yy Y4YalIUXCA IPOCTPAHCTBEHHOE
BOOOpaXeHUE U JIOTMUECKOE MBIIICHHE MTyTeM CHCTEMaTHYECKOI0 U3yUeHHs! CBOMCTB reOMETPHYECKUX
¢uryp Ha IJIOCKOCTM W B TPOCTPAHCTBE M NPUMEHEHHS OSTHUX CBOWCTB TPHU pEUNICHWH 3a/1ad
BBIYUCIUTENHFHOIO U KOHCTPYKTUBHOTO XapakTepa. CylecTBeHHas! pojib IPU 3TOM OTBOAMUTCS Pa3BUTHIO
reoMeTpuueckoil UHTyuIMH. CoyeTaHue HarJIgJHOCTU CO CTPOTOCTBHIO SBIISETCS HEOTHEMIIEMOM YacThIO
reoMeTpUYecKuX 3HaHui. Matepuan, oTHocsamuiics Kk Onokam «KoopauHate» U «Bekropbl», B
3HAYUTEIHHON CTETICHW HeceT B ce0e MEeXKIpEeIMETHBIE 3HAaHWs, KOTOPbIE HAaXOISIT MPUMEHEHHE KaK B
Pa3IMYHBIX MaTeMaTHUECKUX JUCLUIUIMHAX, TAK U B CMEXKHBIX MTPEIMETaX.

OcobeHHOCTBIO pa3ziena «Jlormka ¥ MHOXKECTBa» SIBISETCS TO, YTO INPEACTaBIECHHBIH B HEM
MaTepHual NMPEeUMYIIECTBEHHO M3Yy4aeTcsl NMPH PACCMOTPEHHUU Pa3IMUYHBIX BOMPOCcOB Kypca. CooTBer-
CTBYIOIIMI MaTepHai HalelieH Ha MaTeMaTHIeCKOe Pa3BUTHE yJaluxcs, GOpMUPOBaHHE Y HUX YMEHUS
TOYHO, C’KaTO M SICHO M3JIaraTh MBICIH B YCTHOM M MMCbMEHHON peyH.

Pasnen «Marematuka B HMCTOPUYECKOM DPa3BUTUU» MpeaHa3HayeH g (OPMHUPOBAHUS
NpeCTaBICHUI 0 MaTeMaTHKE KaK YaCTH YeJIOBEUECKOM KyJIbTYpBbI, JUIsl OOIEro pa3BUTHS IIKOJIBHUKOB,
JUISL CO3/IaHUSI KYJIbTYpPHO-HUCTOpPHUYECKON cpenbl oOyueHus. Ha Hero He BblIensieTcsl CHEUaIbHBIX
YPOKOB, YCBOEHHE €0 HE KOHTPOJIMPYETCS, HO COJEP’KaHUE 3TOTO pasjiesa OPraHuYHO IPUCYTCTBYET B



y4eOHOM Tpoliecce Kak CBOEro poja T'yMaHUTapHbIA (pOH Ipu pacCMOTPEHUHU MPOOIEMATUKH OCHOBHOTO
COJIepKaHUsI MAaTEeMaTHUECKOro 00pa3oBaHusl.

Hannas mporpaMMa IO MaTeMaTHKE JJisi OCHOBHOM IIKOJBI SIBISIETCA JIOTHYECKUM
IPOJODKEHUEM TpOrpamMMbl Il HaydaJbHOM IIKOJBI W BMECTE C HEH COCTaBIIIET OIUCAaHUE
HENPEPHIBHOTO Kypca MaTeMaTHKU ¢ 1-To mo 9-ii kiacc 061eodpa3oBaTeIbHOMN IKOJIBI.

3. MecTo npeqmera «MaTteMaTHKa» B Y4eOHOM ILIAHe.

B cootBerctBum c TpeboBaHmsMH DenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHus nmpeameT «MareMaThka» u3ydaercs ¢ 5-ro mo 9-i kiacc B
BUJIE CICIYIOIIMX YYeOHBIX KypcoB: 5—6 kimacc — «Maremaruka», 7-9 kmacc — «Anrebpa» u
«I"eomeTpusi». OO0IIIEE KOTMYECTBO YPOKOB B HEJIECIIO € 5 110 9 Ki1acc cocTaBisieT 25 4acoB.

Pacrnipenenenne yaeOHOT0 BpeMEHU MEKY STUMH MPEAMETAMHU MTPEICTABICHO B TAOIUIIE.

IpenmeTsl MaTtematudeckoro | KoiuyectBo 4acoB Ha CTylNeHHM OCHOBHOTIO
Kuacest
IUKJIA o0pa3oBaHus
5-6 Maremaruka 340 (170*2 rona)
7.9 Marematuka (Anredpa) 306 (102*3 roma)
Martemarnka (I'eomerpus) 204 (68*3 roma)
Bceero 850

4. JInuHOCTHBIE, MeTaNIpeIMETHbIE U NPeAMeTHbIe
pe3yJabTaThl 0CBOEHHS Y4eOHOro npeaMmera «MaTtemaTuka»

Matemaruueckoe 00pa3oBaHUE SBISIETCS 00s3aTeNbHOM W HEOTHEMJIEMOM YacThiO OOIIETo
o0pa3oBaHUs Ha BCeX CTYNEHsX IKojabl. OO0ydeHHe MaTeMaTHKe B OCHOBHOW IIKOJIE€ HAlpaBiIeHO Ha
JOCTHKEHHUE CIEAYIOINX PE3yIbTaTOB:

1) B HampaBJICHUH JTMYHOCTHOTO PA3BUTHSL:

- ¢dopMHUpOBaHME TMPEJCTABICHUNA O MaTeMaTHKE KaK YacTH OOIIEYEIOBEYECKOW KYIBTYpHI, O
3HaYMMOCTH MaTeMaTHKHU B Pa3BUTHH LIUBUIIN3ALUN U COBPEMEHHOT'O OOIIECTBA;

- Pa3BUTHUEC JIOTUYCCKOI0O MW KPHUTHYECKOIO MBINUICHHA, KYJIbTYpPbl PpCYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

- (opMuUpOBaHME UHTEJUIEKTYaIbHONH YECTHOCTU U OOBEKTUBHOCTH, CHOCOOHOCTH K NMPEO0IECHHUIO
MBICJIMTCIIbHBIX CTEPCOTUIIOB, BBITCKAIOIINX U3 06I>II[€HHOFO OIIbITA,

- BOCIUTaHHE KAyecTB JMYHOCTH, OOECIEUMBAIOUINX COLMAIbHYIH0 MOOUIBHOCTH, CIIOCOOHOCTBH
IMPUHHUMATL CAMOCTOATCIIBHBIC PECIICHM,

- (opMUpOBaHME KAuyeCTB MBIIUICHUS, HEOOXOAMMBIX [UId aJanTallid B COBPEMEHHOM
MH(OpPMallMOHHOM OOLIECTBE;

- pa3BUTHE UHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY U MAaTEMAaTHUYECKUX CITIOCOOHOCTEH;

- YMCEHHUCEC SICHO, TOYHO, T'PAaMOTHO H3JiIaraTb CBOHU MBICJIA B YCTHOI>'I 1 THCHbMEHHOH peuun, MOHNMATh
CMBICJI IOCTaBJIEHHOW 3aj1au¥l, BEICTPaUBATh apr'yMEHTALIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

- KPUTHUYHOCTb MBIINUICHUA, YMCHHUE PACIIO3HABATH JIOTMYCCKHW HCKOPPCKTHBIC BBLICKA3bIBAHUA,
OTJIMYaTh TUIOTE3Y OT (aKTa;

- MPEJCTaBICHHE O MaTeMaTHYeCKOH Hayke Kak cepe 4eroBedecKoil NesTebHOCTH, 00 dTamax
€e pa3BUTHsL, O €€ 3HAUMMOCTH JIJIsl pa3BUTHS LIMBUIIM3ALINY;

- KpCaTuBHOCTH MBIIIJICHHS, WHUIYMaTuBa, HaXOO4YHUBOCTD, AKTHUBHOCTB npu pPEIICHUN
MaTeMaTHYeCKUX 3a/]ad;

- YMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YIIbTAT YICOHONH MaTeMaTHUECKON JAEATEIbHOCTH;

- CIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPUATHIO MAaTeMaTHYECKUX OOBEKTOB, 3a/1ay, PELICHUH,
pacCyXIeHHUI;

2) B MeTalpeIMETHOM HaIlPaBJICHHUH:




- pa3BUTHE TMPEACTABICHUI O MaTeMaThuke Kak (opMe ONMUCaHUS W METOJIE TIO3HAHUS
JNEHUCTBUTENLHOCTH, CO3JJaHNE YCIOBHM JJIsi IPHOOPETEHUS MEPBOHAYAIBHOTO OMBITA MAaTEMATHYECKOTO
MOJIETTUPOBAHUS;

- popmupoBaHue OOmMUX CIOCOOOB HMHTEIUICKTYAIbHOW JACSITENbHOCTH, XapaKTEPHBIX IS
MaTeMaTUKH M SIBISIFOIIMXCS OCHOBOM IMO3HABATEIbHOW KYJIBTYPHI, 3HAUMMOW I pa3iHuHbIX cdep
YeI0OBEUYCCKOM ACATCIBHOCTH;

- TepBOHAYaJbHbIE NPEJACTaBICHUA 00 UAEIX M O METOJaX MaTeMaTUKU KaK YHUBEpCaIbHOM
SI3bIKE HAYKU U TEXHUKU, CPEJICTBE MOJICTUPOBAHUS SIBIICHUN U MTPOLIECCOB;

- yMEHHE BHJIETh MaTEeMAaTHUYECKyIO 3aJauy B KOHTEKCTE MPOOJEeMHOM CHUTyallud B APYTrUX
JTUCLHUILIMHAX, B OKpYKaIOLIeH KU3HU;

- yYMEHHME HaXOJUTh B Pa3IMYHbIX HCTOYHUKAX HH(MOPMAILNIO, HEOOXOJUMYIO Uil pelIeHUs
MaTeMAaTHYECKUX MPOOJIeM, IPEICTABIATH €€ B MOHATHOW (hopMe, MPUHUMATh PEIICHUE B YCIOBUSIX HE-
MIOJTHOM W M30BITOYHOM, TOYHOM U BEPOSATHOCTHOU MH(OPMAIINH;

- yMEHHME TMOHMMATh W WCIIOJIb30BaTh MAaTEeMAaTHUYECKHWE CPEACTBA HArJIHOCTH (Tpadukwy,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) AJIsl WILTIOCTPALIUH, UHTEpIpETaIH, apryMEHTALUN;

- yYMEHHE BBIIBUTaTh THIIOTE3bl MPU PEIICHUH y4eOHBIX 3a/ad, MOHUMAaTh HEOOXOIMMOCTh HX
MPOBEPKU;

- yMEHHUE NPUMEHSTh UHIAYKTHUBHBIC U JEAYKTHUBHBIE CIIOCOOBI PACCYKIIEHUM, BUJIETh Pa3IM4HbIC
CTpaTeruu pelieHus 3aaay;

- TIOHMMAaHHUE CYITHOCTH AJITOPUTMHYECKUX MPEANUCAHUNA U YMEHHUE IEUCTBOBATh B COOTBETCTBUU
C MPEVI0KEHHBIM allTOPUTMOM;

- YMEHHE CaMOCTOSTEIIbHO CTaBUTh 1IE€JH, BBHIOMPATh M CO3[aBaTh AJITOPUTMBI JJIsi pEHICHUS
yueOHBIX MAaTEeMAaTUYECKUX MPOOIIeM;

- yMEHHUE IUIAaHUPOBATh M OCYUICCTBIATH JCSATEIBHOCTh, HANPABJICHHYIO Ha peIIeHUE 3a/ad
HCCJIEIOBATEIILCKOTO XapaKTepa;

3) B IPEIMETHOM HANPAaBICHUU:

- OBJIaJICHUE MAaTEMaTHYEeCKUMH 3HAHUAMU M YMEHUSIMH, HEOOXOAUMBIMHU [UISI TPOAOKEHUS
00pa3zoBaHusl, U3YUYCHUS] CMEXKHBIX JUCIUILUIMH, IPUMEHEHHUS B ITOBCEAHEBHOM KU3HU;

- co3nanue (QyHAamMeHTa Ui MaTeMaTH4ecKoro pa3BUTHA, (OPMUPOBAHHUS MEXaHH3MOB
MBIIIICHUS, XapaKTEPHBIX IsI MAaTEMAaTHYECKOU JIeITeIbHOCTH;

-OBJaJieHue 0a30BbIM TMOHATUHHBIM ammapaToM IO OCHOBHBIM pasfielaM COJepKaHus,
MPEAICTaBICHHE 00 OCHOBHBIX HM3YYaeMbIX MOHSITHSAX (YHCIIO, reomMeTpuueckas (Qurypa, ypaBHEHUE,
BEPOATHOCTh) KaK BAKHEHIIMX MAaTEeMaTUYECKUX MOJEISAX, IMO3BOJISIONIUX OMUCHIBATh U H3y4yaTh
peanbHbIC MPOIECCHI U SABJICHMUS;

-yMeHHue paboTaTh ¢ MaTeMaTHUYeCKUM TEKCTOM (aHaJIH3UpOBaTh, HW3BIEKATh HEOOXOIUMYIO
uH(OpMaIKIO), TPAMOTHO MPUMEHSTh MAaTEMAaTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY, UCIOJIb30BATh
pa3MyHbIE SI3bIKK MAaTEMATUKU;

-pa3BUTHE TPEJCTABICHUN O 4YHCIe, HATypaJlbHBIX YHCEJ, OBJIAJICHUE HaBbIKAMH YCTHBIX,
MACbMEHHBIX, HHCTPYMEHTAJIbHbIX BHIYUCICHUI;

- OBJIaJICHHE OCHOBHBIMU CITIOCO0AMHM MPEICTABIICHUS U aHAJIN3a CTATUCTHYECKUX JIaHHBIX; HAIMYNE
MPEJICTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEalbHOM MHUPE U O Pa3IUYHBIX CIoco0ax HxX
W3Y4YEHUs, O BEPOSITHOCTHBIX MOJIEISIX;

- yCBOGHHUE CUCTEMATUUYECKUX 3HAHUH O MIIOCKUX (PUTypax M MX CBOMCTBAX, a TAaK)Ke HA HATJISAHOM
YPOBHE — O TPOCTEUINX MPOCTPAHCTBEHHBIX TeNaX, YMEHHUE MPUMEHITh CUCTEMATHUYECKUE 3HAHUS O
HUX JJIs PEIICHUS] TEOMETPUUYECKUX U MPAKTUYECKUX 3a]a4;

- YMEHUSI U3MEPSATH JUIMHBI OTPE3KOB, BEJTUYHHBI YIJIOB, UCIIOIH30BATh (DOPMYJIBI JJISI HAXOXKICHUS
MEePUMETPOB, TUIOIIa/Iel U 00HEMOB TEOMETPUUECKUX PUTYP;

-yMEHUE TIPUMEHATh W3YYCHHBIC TIOHATHS, pPE3YJbTaThl, METOABI JJIs pelieHus 3aaad
MPAKTUYECKOTO XapakTepa M 3aad U3 CMEKHBIX AWCIUIUINH C HCIOJH30BAHUEM TPU HEOOXOIMMOCTH
CIIPaBOYHBIX MATEPHUATIOB, KATbKYJISATOPa, KOMITBIOTEDA,

-yMEHHE  MPOBOAUTH  Kiaccu(UKAIMKM, JOTHYEeCKHe  OOOCHOBaHHS,  JIOKa3aTelIbCTBA
MaTEeMaTUYECKUX YTBEPKICHHIA;

- yMEHHUE PaclO3HaBaTh BUIbI MATEMATHUYECKUX YTBEPKICHUHN (aKCMOMBI, ONIPEIEICHUS, TEOPEMBI
U Jp.), IpsIMbIE U 0OpaTHBIE TEOPEMBI;

- OBJIAJICHUE CHUMBOJIBHBIM SI3BIKOM  QlreOphl, MpUEMaMH BBITIOJTHEHHUS TOXKICCTBEHHBIX
npeoOpa30BaHM pallMOHATBHBIX BRIPAKCHUH, PEIICHUS YPaBHEHUN, CHCTEM YpaBHEHU, HEPABEHCTB U



CHUCTEM HEpPABEHCTB, YMEHHUE HCIIOIb30BAaTh HMJACK KOOPAMHAT HAa IUIOCKOCTH I WHTEPIPETALUU
yYpaBHEHMI, HEPAaBEHCTB, CHCTEM, YMEHHE NPHUMEHATh airedOpanmyeckue NpeoOpa3oBaHUs, armmapar
YPaBHEHHI Y HEPABEHCTB JJI PEILEHUS 3a[a4 U3 Pa3IMYHbIX PAa3AeioB Kypca;

- OBJIQJICHUE CHCTEMON (DYHKIIMOHAJIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM S3BIKOM M CHUMBOJIUKOM,
yYMEHHE Ha OCHOBE (PYHKLIMOHANbHO-rpa)UYeCKUX NPEACTABICHUN ONUCHIBATh M aHAJIU3UPOBATh
peanbHbIe 3aBUCUMOCTH;

- OBJIQJICHUE TE€OMETPUUYECKUM S3BIKOM, YMEHHME HCIIOIB30BaTh €ro s ONHUCAHMS IPEIMETOB
OKPY’KAaIOIIET0 MHUpPA, Pa3BUTHE MPOCTPAHCTBEHHBIX IPEJICTABICHUH M HM300pa3UTENbHBIX YMEHUH,
nproOpeTeHNe HaBbIKOB T€OMETPUUECKUX TOCTPOCHUH.

JIMYHOCTHBIMHU Ppe3yJbTaTaMHM H3ydeHHs npenmera «MaremMaTukay SBISIOTCS CIEIYIOIne
Ka4ecTBa:

- HE3aBUCHMOCTb M KPUTUYHOCTH MBIIIJICHUS;
- BOJISI 1 HACTOMYHMBOCTH B JOCTHXXCHHUMU IICJIN.
CpencTBOM JOCTHIKEHUS THX PE3YNIbTaTOB SBISICTCS:
- cHCTeMa 33/1aHuil y4eOHHKOB;
- TIpelCTaBJieHHas B yYeOHHMKax B SBHOM BHJIC OpraHU3alMs MaTepuaja 1o NpUHINIY MHHUMAKCa;
- HCII0JIb30BAHHUEC COBOKYITHOCTH TeXHOJ'IOFI/If/'I, OPHUCHTHPOBAHHBIX HAa PA3BUTHUEC CaAMOCTOATCIIbHOCTHU
¥ KPUTUYHOCTHU MBIIUICHHS: TEXHOJIOTHUS MTPOOIEMHOT0 THaIora, TEXHOJIOTHSI TPOTyKTHUBHOTO YTCHHS,
TCEXHOJIOTUA OLICHUBAHU .

MeranpeaMeTHbBIMH  pe3yJbTaTaMM  HU3ydeHusd  Kypca  «MareMartuka»  SBISIOTCS
NepBOHAYaNIbHbIE MPECTABICHUS 00 UACSIX U O METO/IaX MAaTEMATHKU KaK YHUBEPCATbHOM SI3bIKE HAYKH
Y TEXHUKH, CPEICTBE MOJCIUPOBAHNS SIBJIEHUHI U IIPOLIECCOB;

- yMEHHME BHJETh MaTEeMAaTUYECKYI0 33aJauyy B KOHTEKCTE€ NpOOJIEeMHON CUTyalluM B APYTUX
JUCLHUIIIIMHAX, B OKPYKAIOIEH KU3HH;

- yMEHHME HaxOJuTh B pPAa3jMYHbIX HCTOYHHKAX HWHGOPMAIUIO, HEOOXOAUMYIO MJSi PpEIICHUS
MaTeMaTHYECKUX MpoOJIeM, PEICTABIATh €€ B MOHATHOH (hopMe, IPUHUMATDH PEIICHUE B YCIOBUSAX HeE-
MOJIHOM U M30BITOYHOM, TOYHOHM U BEPOSITHOCTHOM MH(OpMALINK;

- yMEHMe [OHMMaTb M HCIIOJIb30BaTh MaTEMaTHUECKUE CpEJCTBA HaINIAJHOCTH (Trpadukw,
JUarpamMmbl, TaOJIUIIBI, CXEMBI U Jp.) A7 WILTIOCTPALlUU, HHTEPIPEeTaluy, apryMeHTaIl1H;

- yMEHHME BBIIBUTaTh TUIOTE3bl MPHU PEIICHUH YYeOHBIX 3a]ad, MOHMMATh HEOOXOJIUMOCTb HX
IIPOBEPKHU;

- yMEHHME NPUMEHSTh MHAYKTUBHBIE U JE€IYKTHUBHBIE CIIOCOOBI PacCyXJE€HUW, BUAETh Pa3IU4HbIE
CTPAaTETUH PELICHUS 3a/1a4;

- TIOHMMAaHUE CYIIHOCTH AJITOPUTMHUYECKHUX MPEANUCAaHUN U YMEHHE JEHCTBOBATh B COOTBETCTBUU
C IIPEIIOKEHHBIM aJITOPUTMOM;

- YMEHHME CaMOCTOSTEIbHO CTaBUTh LEIHM, BBHIOMpPAaTh M CO3/1aBaTh AJTOPUTMbI JJI PEIICHUs
y4eOHBIX MaTeMaTHUECKUX MpobIieMm;

- YMEHME IUIAHMPOBaTbh W OCYLIECTBIATH JEATEIBHOCTb, HANPABICHHYIO HA pEIICHUE 3a7ad
HCCIIEN0BATENIBCKOrO XapaKTepa.

IIpenmMeTHbIMH pe3yabTATAMM U3YyY€HHUs IpeaMera «MareMaTuka» SBISIOTCSA CIENYIOIIHE
YMEHHUS:
5-# kJ1ace
Hcnonvszoeams Tipy pellieHUN MaTEMaTHUECKUX 3aJ]1ad, UX 0OOCHOBAaHUM U MPOBEpPKE HAlJICHHOTO
pellIeHUs] 3HAHUE:
- Ha3BaHM W MOCIEO0BATEIbHOCTH YMCENl B HaTypaibHOM psaay B npeaenax 1 000 000 (¢ kakoro
YHCIIa HAUMHAETCS ATOT Psijl, Kak o0pa3yeTcs KaXKaoe CIeIyIoIee YUCIIO B 3TOM PALY);
- Kak o0OpasyeTcs Kax/jas CleAylolias CuéTHas eUHHIIA;
- HA3BaHUA U NOCJIEI0BATEIbHOCTh Pa3psAI0B B 3alMCH YUCIIA;
- Ha3BaHUA U MOCJIEI0BATENbHOCTh MEPBBIX TPEX KIACCOB;
- CKOJIBKO Pa3psJ0B COJEPKHUTCA B KaXKJIOM KIIacce;
- COOTHOILIEHHE MEXY pa3psaIaMu;
- CKOJIBKO €JMHMII Ka)KJI0TO KJIacCa COAEPKUTCS B 3aIIMCH YNCIIA;



- KaK yCTpOCHA MO3WIIMOHHAS JICCATUYHAS CHCTEMA CUHCIICHUS;

- CIIMHUIIBI I3MEPEHHSI BEJIMUUH (IJTMHA, Macca, BpeMsi, IJI0NIA b ), COOTHOIICHUS MKy HUMHU;

- (YHKIMOHAIBHOHN CBSI3U MEKAY TPYyINIIaMHU BEIWYHH (I[eHa, KOJIWYECTBO, CTOUMOCTB; CKOPOCTh,
BpEMsI, PACCTOSIHHE; TIPOU3BOAUTEILHOCTE TPYAa, BpeMs paboThl, paboTa).

Buinonansame yctable Beruncienus (B npeaenax 1 000 000) B cinydasix, CBOAMMBIX K BBIYUCICHUSM B
npenenax 100, u mUCbMEHHBIE BBIYMCICHUS B OCTAJIbHBIX CIIY4asiX; BBIIOJIHATH MPOBEPKY MPABUIBHOCTH
BBIYHCIICHHI;

- 8bInoHAMb YMHOXKeHueE U aesnenue ¢ 1 000;

- GblYUCAAMb 3HAYCHHUS YMCIIOBBIX BBIPAXEHUH, cojepkamux 3—4 neiicTBusg co ckoOkamu U 6e3
HUX;

- pAack1aovlieams HaTYpaIbHOE YHCIIO HAa IPOCThIE MHOKHUTEIH;

- HaxoOumws HaUOOJIBLINI OOIIUHI AeTUTENIb U HAaUMEHbIIIee 00Iee KPaTHOE HECKOJIBKUX YHCET;

- peuiams MPOCTHIE U COCTABHBIE TEKCTOBBIC 33/1a4H;

- BbINUCHIBAMb MHOXKECTBO BCEBO3MOXKHBIX PE3YJIbTAaTOB (MCXOJ0B) MPOCTEHIINX CIIy4ailHBIX
IKCIIEPUMEHTOB;

- HaxoOumwv BEPOSTHOCTU MPOCTEUIINX CIyYaHBIX COOBITHI;

- pewiams yHOOHBIM HJsi ceOs crmocoOoM (B TOM YHCIE W C TIOMOIIBIO TaOuuil U TpadoB)
KOMOHMHATOPHBIE 33/1a4M: HAa MEPECTAHOBKY U3 TPEX AIEMEHTOB, MPABUIIO MPOU3BEICHUS, YCTAHOBIICHUE
Yrcia rnap Ha MHOXKECTBE U3 3—5 3JIeMEHTOB;

- pewams ynoOHbBIM nansi cebsa crmocoOoM (B TOM 4YMCIE W C TOMOIIbIO Tadnuil U TpadoB)
JIOTHYECKHE 3a]1auH, CO/IeprKalre He Oosee TPEX BHICKa3bIBAHUH;

- yumams WHOOPMALIMIO, 3alMCAHHYIO C TIOMOIIbIO JIMHEHHBIX, CTOJNIOYATBIX U KPYTOBBIX
Jarpamu;

- cmpoums NPOCTEUIINE TUHEIHBIE, CTON0YAThIE U KPYTOBbIE TUATPAMMBI;

- HaxoO0ums PEIICHHs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCHOJIB3YIOTCS
MaTeMaTU4eCKue CPeCTBa;

- co30asame MPOAYKT (pe3ysIbTaT MPOCKTHOM JIEATEILHOCTH ), Il N3YYEHUS U OMMCAHHUS KOTOPOTO
UCIOJIB3YIOTCSl MaTeMaTUYeCKUe CpeCTRA.

6-i kaace

Hcnonvzo6amsb TIpU pellIeHUN MaTeMaTUYeCKHX 3ajiad, UX 0O0OCHOBAaHWU U MPOBEpKE HANJAECHHOTO
peleHusi 3HaHue O:

- JECATUYHBIX APOOSX U MpaBUIIaX ACUCTBUN C HUMH;

- OTHOUICHHSAX U MPOTOPLHUAX; OCHOBHOM CBOWMCTBE IPOIIOPIIUH;

- TIpsAMOM U 0OpaTHOM MPONMOPIIMOHAIBHBIX 3aBUCUMOCTSX U UX CBOMCTBAX;

- TIPOIICHTAX;

- TENBbIX U APOOHBIX OTPUIATENBHBIX YHCIAX; PAllHOHATBHBIX YUCIIAX;

- TIpaBWJIC CPAaBHEHHS PAlMOHAIBHBIX YHCET,

- TIpaBHJIaX BBIMTOJHEHUS ONEpalyii HaJ pallMOHATFHBIMU YHCIAMU; CBOMCTBAX OIMEpAaIlHid.

— Cpasnueamuv NecITUIHBIE TPOOH;

- 8bINOJIHAMb OTIEPAINH HaJ IECATUIHBIMU IPOOSIMU;

- npeobpazoevleamy NECATUUHYIO IPOOb B 0OBIKHOBEHHYIO M HA000POT;

- OKpyensimy LeNble Yhcia U JeCATUYHbIe Jpoou;

- Haxooums MPUOIKEHHBIC 3HAYCHNS BEIMYMH C HEJOCTATKOM U H30BITKOM;

- 8bINONHAMb TIPUOTHKEHHBIE BBIYUCIICHUS M OLIEHKY YHCIIOBOTO BBIPAKEHUS;

- Oelums YUCII0 B TaHHOM OTHOIICHHU;

- HAX00umb HEN3BECTHBIN WIEH MPONOPLUY;

- HaxoO0umb IAHHOE KOJHMYECTBO IPOIEHTOB OT YWCJIA W YUCIO TIO0 HM3BECTHOMY KOJIMYECTBY
IPOIICHTOB OT HETO;

- HAx00ums, CKOJIBKO TPOIIEHTOB OJTHO YHCIIO COCTABIISIET OT IPYTOTO;

- ygenuuusams U yMEHbIIATh YHCIIO HA JJAHHOE KOJIMYECTBO MPOLIEHTOB;

- peuwiamv TEKCTOBBIE 3aJ]a4X HA OTHOIICHUS, TPOTIOPIIMH U TIPOLIEHTHI;

- cpaeHusams J1Ba PallMOHAIbHBIX YHCIIA;

- BbINONIHAMb ONEPAIlMH HAJ PAMOHATIBHBIMH YHCIIAMH, HCIIOJIE30BaTh CBOMCTBA OINEpanuil JUis
YIIPOLICHUS BEIYUCIICHHIH;

- pewiams KOMOMHATOPHBIE 337a4H C TIOMOIIBIO MTPaBUJIa YMHOKECHHUS;

- HAX00umb BEPOATHOCTH MPOCTEHIINX CITy4altHBIX COOBITHH;



- peuiams TPOCTEUIIINE 3a/1a4U HA OCEBYIO U LIEHTPAJTbHYIO CUMMETPHIO;

- pewiams TIPOCTEUIIINE 33a]Ja4H HA PA3PE3aHUE U COCTABICHHE T€OMETPUIECKHUX (QUTYD;

- HaxoOumv PEUICHUs (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX HCHOJB3YIOTCS
MaTEeMaTUYECKHE CPECTBA;

- co30asambp NPOIYKT (PE3yNbTaT IPOEKTHOM NeATeIbHOCTH), 111 U3yUYEHUS U OMUCAHUS KOTOPOTO
HCIIOJIb3YIOTCS MATEMATUYECKHE CPEICTBA.

7-i kJgace. Aareopa

Hcnonvzoéams Tipu pelICHUA MaTEMaTHYECKHUX 337a4, UX 0OOOCHOBAaHWHU W MPOBEPKE HANHICHHOTO
pelIeHUs] 3HAaHUE O:

- HATypaJbHBIX, LIEIBIX, PALIMOHAIIbHBIX, UPPALIMOHATLHBIX, IEHCTBUTEIIHBIX YUCIIAX;

- CTEIEHHU C HAaTypaJbHbIMU NIOKA3aTeJIIMU U UX CBOMCTBAX;

- OJHOWICHAX W MpaBUJIax JACHUCTBUI C HUMH;

- MHOTOWIEHax U MpaBujax JACUCTBUI C HUMH;

- (dopMynax COKpaEHHOTO YMHOKEHUS;

- TOXJIECTBAX; METOJAaX JI0Ka3aTeJIbCTBA TOXKIECTB;

- JIMHEVHBIX YPaBHEHUSX C OJHOW HEM3BECTHOM M METONAX UX PELICHUS;

- CHUCTEMax JBYX JIMHEHHBIX YpaBHEHUH C IBYMsI HEU3BECTHBIMU U METOAAX UX PELLICHUS.

- Buinoansame NEUCTBUS C OJHOWIEHAMHA U MHOTOWICHAMU;

- Y3Ha6amv B BHIPAKEHUAX POPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IIPUMEHSTh UX;

- packnadvbléams MHOTOUJICHBI HA MHOXKUTEIIH;

- 8bINOJIHAMb TOKACCTBEHHBIE PE0OPa30BaHMS ETIX AreOpandyecKuX BhIPaKEeHHUIA;

- 00Ka3vl86amy MPOCTEHIIINE TOXKICCTBA;

- HaxoOumwv YUCIO COYETAHUH U YHCIIO pa3MELICHHI;

- pewiams TUHEWHBIE YPABHEHUS C OJJHOM HEU3BECTHOIM;

- peuiams CUCTEMBI JIBYX JUHEHHBIX YPaBHEHUN C IByMsI HEU3BECTHBIMU METOJOM MOJICTAHOBKHU U
METOJIOM aNTe0pandecKOro CII0KCHHUS,

- peuiams TEKCTOBbIE 33J1a4 C IOMOLIBIO JIMHEWHBIX YPABHEHUN U CUCTEM;

- HaAxXoO0ums PEIICHUS <«KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lady, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTUYeCKHe CPECTBA;

- co30aamu MPOAYKT (Pe3yabTaT MPOECKTHOM JAESITEIIBHOCTH), AJI U3yUYEHHUS U OMUCAHUSI KOTOPOTO
UCIIOJIB3YIOTCS MAaTEMAaTHUECKUE CPEJICTBA.

7-i kaacc. leomerpust

Hcnonvzosams Tipu pellieHUH MaTEMaTHUECKUX 3a]a4, UX 0OOOCHOBAaHWHU U MPOBEpPKE HAWJIECHHOTO
pelieHus 3HaHuE O:

- OCHOBHBIX T€OMETPUYECKUX MOHATUAX: TOUYKA, MpsiMasi, MIOCKOCThb, Jy4, OTPE30K, JIOMaHasd,
MHOTOYTOJIbHUK;

- OompeAeNeHu  yria, OMCCEKTPUCHI YT, CMEXHBIX U BEPTHKATBHBIX YTJIOB;

- CBOMCTBAaX CMEXHBIX U BEPTUKAJIBHBIX YTJIOB;

- OmNpeAeNeHUH PaBEHCTBA T€OMETPUYECKUX (PUTYp; TpU3HAKAX PAaBEHCTBA TPEYTOJbHUKOB;
T€OMETPUUYECKHX MECTaX TOUEK; OMCCEKTPUCE yIila U CEPEIUHHOM IEPIECHIUKYISIPE K OTPE3KY
KaK TEOMETPUUYECKUX MECTaX TOYEK;

- OTpEeNeNeHUH TapaJUIeIbHBIX MPSAMBIX; MPU3HAKAX H CBOMCTBAX MapalICIbHBIX MPSMBIX;

- AaKCHOME MapalIeNbHOCTH U €€ KPaTKON UCTOPHUH;

- (hopmysie CyMMBI YTJIOB TPEYTOJIbHHUKA;

- ONpEeNENICHUU U CBOMCTBAX CPEIHEW JTUHUU TPEYrOJbHUKA;

- teopeme Darneca.

- Ilpumensams CBOMCTBA CMEKHBIX U BEPTUKAIBHBIX YIJIOB MPU PEIICHUH 33/a4;

- HaxoO0ums B KOHKPETHBIX CUTYAIUsX PaBHBIC TPEYTOJIHHUKH U JJOKA3bIBATh KX PABEHCTBO;

- YCmaHasiueamsy MapaieIbHOCTh MPSMBIX U IPUMEHSATh CBOMCTBA MapaJUIeNIbHBIX HNPSIMBIX;

- NpuMeHsAmb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- UCNONb306amMb TEOPEMY O CpEIHEW JUHUU TPeyrojbHHKa U TeopeMy aneca npu pelieHuu
3a7ad4;

- HaxoOums PEUICHUs «CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIIOJIb3YIOTCS
MaTeMaTU4YECKue CPEJCTBA;

- co30asamp MPOIYKT (PE3yNbTaT MPOSKTHOMN AEATEILHOCTH), ISl U3yUEHUS U OMUCAHUS KOTOPOTO
UCIIOJIB3YIOTCS MAaTEMATHYECKUE CPEJICTBA.



8-i kaacc. Anredpa

Hcnonv306ams TpU peIEHUH MaTeMaTHYECKUX 3aj]jad, MX 0OOCHOBAaHWU U MPOBEpPKE HANICHHOTO
pelIeHnsT 3HaHHUE O:

- anreOpanveckoil 1pobu; OCHOBHOM CBOMCTBE JpoOu;

- TIpaBHJIAX JEHCTBHI C anreOpandecKuMu Apo0sIMu;

- CTCIICHAX C ICIBIMU IIOKA3aTCIIIMU U UX CBOﬁCTBaX;

- CTaHJapTHOM BHJIE YHCIIa;

k o
- Qynkumax y=kx+b, y= X2, Yy = —, UX CBOMCTBaxX U rpadukax;
X

- TOHSITUU KBAJIPATHOTO KOPHS U apU(PMETUUECKOTO KBAAPATHOTO KOPHS;

- CBOWCTBax apu(PMETUYECKUX KBAAPATHBIX KOPHEH;

- GyHKIUHU Y = Jx , €€ CBOMCTBax U rpaduke;

- (dopMmyIie A1 KOpHEH KBaJpaTHOTO YpaBHEHHUS,

- Teopeme Buera a1 npuBe1EHHOTO U OOIIETO KBAIPATHOTO YPAaBHEHHUS,

- OCHOBHBIX METOJAaX pEIICHUs ILENbIX pPAalUOHAIBHBIX YPAaBHEHMH: METOJE pa3joXKEeHUs Ha
MHOJKUTENIH U METOJIE 3aMEHBI HEU3BECTHOI;

- METOJIE pelIeHHs] TPOOHBIX pallMOHATBLHBIX YPaBHEHUIA;

- OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PallMOHAIbHBIX YPABHEHUM.

- Cokpawamyp anredbpandeckue 1poou;

- @bInoHAMb apu(MeTnyecKue 1eUCTBUS ¢ alreOpanyeckuMU Ipo0smu;

- UCNob306amb CBOWCTBA CTETMICHEH C IEJIBIMU MTOKA3aTeNsIMU IIPU PEIICHUH 3aa4;

- 3aNuUCcbI8amMb YUCIA B CTAHAAPTHOM BUJIE;

- 8bINOJIHAMb TOKACCTBEHHBIE MPE0OPa30BaHUs PAlMOHATBHBIX BBIPAKCHHIA,

y k y
- cmpoums tpaduku QyHkumd Y =kx+b, y:XZ, Y =— ¥ WCNOJb30BaTh MX CBOWCTBA IPHU
X

pELIeHNH 3a/a4;
- svluucaAms apupMeTuyecKue KBaapaTHble KOPHHU;
- NpumeHsmsb CBOWCTBA apU(PMETUICCKUX KBAAPATHBIX KOPHEH MPH PEIICHUH 3a/1ay;

cmpoums Tpapuk QyHKIUKN Y = VX u ncnonb3osarth ero cpoiictsa IIPU PELIeHNUH 3a7ay;

- pewiams KBaJlpaTHbIE yPAaBHEHUS;

- npumenams TeopeMy Buera npu pemieHnn 3anad;

- pewiamp LIETbI€ pallOHAJIbHBIE YPABHEHUS METOJIOM pAa3JIOKEHHUS Ha MHOXHUTEIU U METOJIOM
3aMEHbl HEM3BECTHOM;

- pewiams OpOOHbBIE YpaBHEHUS;

- peuiams CUCTEMBI PALIUOHAIBHBIX YPABHEHUN;

- pewiams TEKCTOBBIE 33J]Ja4M C TOMOIIbIO KBaIPATHBIX U PALIMOHAIBHBIX YPAaBHEHUH U UX CUCTEM;

- HAX00umb PEIIEHUs] («OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lady, B KOTOPBIX MHCHOJIb3YIOTCS
MaTeMaTU4YeCKUe CPECTBA;

- co30asams NPOAYKT (pe3yabTaT MPOSKTHOM AEATEIbHOCTH), Ul U3YUYEHHsI U OTIMCAHUSI KOTOPOTO
UCIOJIb3YIOTCSI MaTEMaTUYECKUE CPECTBA.

8-# kaacc. I'eomerpust

Hcnonv3zo06ams TIpU pelIeHUN MaTeMaTHUYeCKHX 3ajiad, UX 00OCHOBAaHWU U MPOBEpKE HANJAECHHOTO
pelIeHus 3HaHUuE O:

- ONpEJeNIeHUH MapajiesiorpaMMa, pomMOa, TNPpsSMOYTOJIbHUKA, KBajapara; HX CBOMCTBaxX H
pHU3HaKax;

- OIpEeAENICHUH TPANEINH; dJIEMEHTaxX TPANEUH; TEOPEME O CPEIHEN JIMHUU TPANIELINN;

- olpeAeNeHUH OKPYKHOCTH, Kpyra M UX 3JIEMEHTOB;

- TeopeMme 00 U3MEPEHUH YTIIOB, CBA3aHHBIX C OKPY>KHOCTBIO;

- ONpeAeNieHUd U CBOWCTBAaX KacaTeldbHBIX K OKPY)KHOCTH; TEOpEME O paBEHCTBE JBYX
KacaTeNbHbIX, IPOBEIEHHBIX U3 OJHONU TOUKH;

- ONpEEICHUN BIIMCAHHON U OIMCAaHHOW OKPY>KHOCTEH, X CBOMCTBAX;

- OIpEeJeNIeHUH TPUTOHOMETpUYecKHe (DYHKIIMM OCTPOTO YIJIa, OCHOBHBIX COOTHOIIEHUI MEXIy
HUMU;

- TpuéMax pelIeHUs! IPSIMOYTOJIbHBIX TPEYTOJbHUKOB;

- TpUTOHOMETpHYECKUX PyHKIuUAX yrioB oT 0 1o 180°;



TEOpeMe KOCUHYCOB U TEOPEME CUHYCOB;
npuémMax petieHus: IPoU3BOJIbLHBIX TPEYTOJIbHUKOB;

- (dopMynax s MIOIIAIH TPEYroJbHUKA, TapauieIorpaMMa, Tpareuuu;

- Teopeme [Tudaropa.

- [lpumensams pU3HAKU U CBOMICTBa MapajuienorpaMma, poMoOa, MpsMOYrojbHUKA, KBajJpara Mpu
pELIeHNH 3a/]a4;

- peuiams MPOCTEUILINE 3a/1a4N HA TPAMELHUIO;

- HaxoOumwv TPAlyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTAHABIMBATh UX PABEHCTBO;

- npumeHsAmsb CBOUCTBA KACATEIbHBIX K OKPY>KHOCTH IIpU PEIICHUH 3a1a4;

- pewiamby 3a]la4M Ha BIINCAHHYIO U OIMCAHHYIO OKPYKHOCTB;

- 8bINOJIHAMb OCHOBHBIE TEOMETPUUYECKHE IIOCTPOCHHMS C IOMOIIBIO LIUPKYJIS U JIMHEUKH;

- HaX00umb 3HAUCHHS] TPUTOHOMETPUUYECKHX (YHKUIMH OCTpPOrO yria 4Yepe3 CTOPOHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NpumeHsAmsb COOTHOLICHUS MEXIY TPUTOHOMETPHUYECKUMH (DYHKIMSIMHU NPH PELICHUU 3ajad; B
YaCTHOCTH, 110 3HAUEHUIO OJHON M3 (YHKIUI HAXOIUTh 3HAYCHUSI BCEX OCTaJIbHbIX;

- peuiambs NPSIMOYTOJIbHBIE TPEYTOJIbHUKY;

- c800umsb pabotry ¢ TpuroHomeTpudeckumu pyHkuusamu yriaoB ot 0 mo 180° k cimyyaro OCTpbIX
YTJIOB;

- npumeHsmsb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IPU PEIICHUH 33/a4;
peuiamsb TPOU3BOJIbHBIE TPEYTOJIbHUKY;
Haxooums TIIOIIAIU TPEYTOJIbHUKOB, TapajieIOrpaMMOB, TPaNeIHil;

- npumenams TeopeMy [ludaropa npu pemennu 3aaay;

- HaxoOoums MPOCTEUIINE T€OMETPHUIECKHIE BEPOSITHOCTH;

- HaxoOumv PEUICHUs (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/a4, B KOTOPBIX HCIHOJB3YIOTCS
MaTE€MaTUYECKHE CPEICTBA;

- co30asamp NPOLYKT (Pe3yJIbTaT IPOEKTHOMN AEATEIbHOCTH), ISl U3yYEHUS U ONKUCAHUS KOTOPOTO
HCIIOJIB3YIOTCS MAaTEMATHUYECKUE CPEJICTBA.

9-ii knace. Anredpa

Hcnonvzosams Tipu pellieHUd MaTEMaTHUYECKUX 3a]a4, UX 0OOOCHOBAaHUHU U MPOBEPKE HAWJIECHHOTO
pelIeHus 3HaHUuE O:

- CBOMCTBAX YMCIIOBBIX HEPABEHCTB;

- METOoJax pelleHus TMHEWHbBIX HEPABEHCTB;

- CBOMCTBax KBaJpaTUYHON (YHKLUY;

- METOJax pellleHusl KBaJpaTHbIX HEPABEHCTB;

- METO/ie UHTEPBAJIOB ISl pEUICHUS PAllMOHAIbHBIX HEPABEHCTB;

- METOJaxX peIlIeHUsl CUCTEM HEPaBEHCTB;

- cBoiicTBax u rpaduke pyHKIEN Y = X" IpU HATYpaTLHOM N;

- ONPENEJICHUN U CBOMCTBAaX KOPHEH CTENEeHH N;

- CTEMEHAX C PALMOHAIBHBIMU IIOKA3aTEIIAMU U UX CBOMCTBAX;

- OIpe/eNieHUH U OCHOBHBIX CBOMCTBaX apu(pMeTH4ECKO mporpeccuu; popmyse A HaxoKICHUS
CYMMBI €€ HECKOJIBKUX IIEPBBIX YJICHOB;

- OIpeAeNeHUH U OCHOBHBIX CBOMCTBaX I€OMETPUUYECKON mporpeccuu; Gopmyse Uik HaX O3KICHUS
CYMMBI €€ HECKOJIBKUX IIEPBBIX YJICHOB;

- (Qopmyne uid cCyMMbl OECKOHEUHONW FeOMETPHUYECKOM MPOrpeccHy cO 3HaAMEHATeNleM, MEHBIINM
10 MOJYJIIO €IMHUIBI.

- Hcnonv306ams CBONCTBA YUCIOBBIX HEPABEHCTB I IPe0Opa30BaHMUs HEPABEHCTB;
00Ka3vl6ams NPOCTEHIINE HEPABEHCTBA,;
- pewiamb TMHEWHbBIC HEPABEHCTBA;
- cmpoumbs rpaduK KBaIpaTUYHON (QYHKIIMM U UCIIOIB30BATh €ro MPH PEeIICHUH 3a1a4;
- peuwiamb KBaJlpaTHbIC HEPABEHCTBA;
- pewiamp paliOHAILHBIE HEPABEHCTBA METOJOM UHTEPBAJIOB;
- peuiamsb CUCTEMBI HEPABEHCTB;

- cmpoums Tpaguk GyHKIMMY = X" TpH HaTypaTbHOM N M HCIIONB30BaTh €r0 MPH PEUIeHHH
3a7a4;
- HaxoO0umv KOPHH CTETICHH N,
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UCNONb308amb CBOMCTBA KOPHEH CTENEHU N MPH TOXKAECTBEHHBIX TPE0OPa30BaHUAX;

- HaxoOumbv 3HAUYEHUS CTENIEHEN C PAllMOHAIIBHBIMU I10KA3aTEIsIMU;

- peuiamb OCHOBHBIE 3314l Ha apU(PMETUUECKYIO U TE€OMETPUUYECKYIO IIPOTPECCUH;

- Haxooums CyMMYy OECKOHEUHOW reOMEeTpUYECKON MPOrpeccur CO 3HAMEHATelIeM, MEHBIIUM I10
MOJZYJIIO €JUHULIBL;

- HaxoOumbv PEUIEHUs «©KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIIOJIb3YIOTCA
MaTeMaTUYECKUE CPEICTBA;

- c030a6ams TPOAYKT (Pe3yabTaT MPOSKTHON AEATEIBHOCTH), U1 U3YUYEHHS M OHCAHUS KOTOPOTO
MCIIOJIb3YIOTCSI MATEMATHYECKUE CPEICTBA.

9-it kaacc. I'eomerpust

Hcnonvzo6amsb TIpU pelIEHUN MaTeMaTHUYECKHX 3ajjad, UX OOOCHOBAHUU U IPOBEPKE HANJAECHHOIO
pelIeHNs 3HaHUE O:

- TpU3HAKaX 000U TPEYyTrOJIbHUKOB,;

- TEOpEME O MPONOPLUUOHATIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPHCHI TPEYTOJIbHUKA;

- IPONOPLUOHAIBHBIX OTPE3KAX B MPSAMOYIOJIbHOM TPEYTOJIbHUKE;

- IPONOPLUOHAIBHBIX OTPE3KAX B KPYTeE;

- Teopeme 00 OTHOILIEHUH IIOIIAAeH MOA0OHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBAX IpPaBWIbHBIX MHOIOYTOJIBHHKOB; CBSI3M MEXIy CTOPOHOM  IIPaBHJIBHOIO
MHOTOYTI'OJIbHUKA U pPaJiyCaMy BIMCAHHOTO U OMUCAHHOTO KPYTOB;

- OIpEIeNICHUH JUIMHBI OKPY>KHOCTH U (hopMyJie Ui €€ BIUUCICHHUS;

- (dopMyIie IO IPABUIBHOIO MHOTOYT OJIbHUKA;

- OIpeJeNIeHUH IJIoumaayu Kpyra u Qopmyne ans e€ BbUMCIEHUs; QopMmylie A BbIYMCICHUS
IJIOIIA/IEH YacTel Kpyra,

- IPaBWJIE HAXOXKIEHUS CYMMBl M Pa3HOCTH BEKTOPOB, IPOU3BEICHHUS BEKTOpa Ha CKaJLIp;
CBOICTBA ATUX ONEpaLUii;

- OIpeACIIEHUU KOOPAMHAT BEKTOPA U METOJAaX UX HAXOXKICHMS;

- IpaBUJIE BBINOJHEHUN ONepaluil HaJl BEKTOpaMy B KOOPAUHATHOHN QopMme;

- OIpEJeNIEHUH CKAJSIPHOTO POU3BEACHUS BEKTOPOB U (OPMYJIE AJIS €r0 HAX0XKICHHS;

- CBSI3M MEXAY KOOPAMHATaMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPJIMHATHBIM METOJAX PEIICHUS TEOMETPUUYECKUX 3aa4.

- ¢opMynax 00bEMa OCHOBHBIX NMPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTyp: Mapaienenunena,
KyOa, 1mapa, IUINH]pa, KOHYyCA.

- [Ipumensims PU3HAKY NTOAOOMS TPEYTrOJbHUKOB IIPU PEILIEHUHN 3a]1a4;

- peuiamy MPOCTENIINE 3aJa4 HAa IPONOPLHUOHAIBHBIE OTPE3KH;

- pewiamp MPOCTEHIINE 33]Ja4l HAa IPABUIIbHBIE MHOTOYTOJIbHUKH;

- HaxoO0ums JUIMHY OKPYKHOCTH, TUIOIIA/Ib KPYra U ero 4acTei;

- 8bINOJIHAMG OTIEPAIK HaJl BEKTOPAMHU B TEOMETPUUYECKON U KOOPAUHATHON opMe;

- HAX00umb CKAISPHOE MPOU3BEJCHUE BEKTOPOB U MPUMEHATh €ro JJIS HaXOKICHUS pPa3IUUHBIX
F€OMETPUUECKUX BEIMYUH;

- peuiamsb TEOMETPUUECKUE 3aJa4d BEKTOPHBIM U KOOPIUHATHBIM METOJIOM;

- NpumMeHams TeOMEeTpUUYeCcKre MPpeoOpa3oBaHys IIOCKOCTH MPU PELICHUH TeOMETPUUECKUX 3a7ay;

- HaxoO0ums OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTYp: Mapajuiesenunesa,
KyOa, mapa, [MIIHHIpA, KOHYCAa,

- HAX00umb PEIICHUs (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad4, B KOTOPBIX HCHOJIb3YIOTCS
MaTeMaTU4YeCKUe CPeCTBa;

- co30asams NPOAYKT (pe3yabTaT MPOSKTHOM AEATEIbHOCTH), Ul U3YUYEHHSI U OTIMCAHUSI KOTOPOTO
HCIOJIb3YIOTCSl MaTeMaTUYeCKUe CPECTRA.

Pezynamuenvie YY/I.

5-6 knaccot

— CaMOCTOSTENBHO oOHapyscusams ¥u (HOPMYIHUPOBATh y4eOHYIO TpOOJIEMy, ONPENSsITh IIeb
y4eOHO# IeITETLHOCTH, BEIOUPATh TEMY MTPOEKTA;

— 6bl08UecamMb BEPCUM PEIICHUS MPOOJEMbI, OCO3HABATh (v uHTEpHpETHpOBATH B Cllydyae
HEOOXOJIUMOCTH) KOHEYHBIH pE3yabTaT, BIOUPATh CPEACTBA AOCTIKEHHS LEIH M3 MPEAIOXKCHHBIX, a
TAKXX€ UCKATh UX CAMOCTOSTEIBHO;
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— cocmagnams (AHAUBUAYATBHO WIH B TPYIIIE) TJIaH PEIICHUS TPOOIeMBI (BBITIOTHEHUS TPOEKTA);

— paboTas 1o TUIaHy, céepsims CBOU JCHCTBUS C LETBIO U, IPU HEOOXOAUMOCTH, UCTIPABIISATH OIIUOKU
CaMOCTOSITEIIBHO (B TOM YHCIIE U KOPPEKTUPOBATH IIAH);

— B IMAJIOTE C YUUTEIIEM COBEPUIEHCMBO6AMb CAMOCTOSATEIBHO BEIPA0OTaHHbBIE KPUTEPUH OIICHKH.

7-9 knaccwt

— CaMOCTOSITETIBHO 0OHapyxcueams W opmyauposams NpoOIeMy B KIACCHOW M MHIMBHIYaTbHON
y4eOHOI e TeTbHOCTH,

— 8bl0GU2aMb BEPCUU DPEIICHUS NMpoOJIeMbl, OCO3HABAaTh KOHEUHBIM pe3ynbTaT, BRIOMPATh CPEICTBA
JOCTIDKEHUS [IEJTH U3 TIPEJIOKEHHBIX WIIH UX UCKATh CAMOCTOSTENBHO;

— cocmasnamy (MHIMBUAYATBFHO WIK B TPYIIIE) IUIaH pelIeHus MpoOIeMbl (BBITOTHEHHS TPOEKTA);

— noobupams K Kaxaou mpoodieme (3a7a4de) aJeKBaTHYIO €l TEOPETHIECKYIO MOJICIIb;

— paborasi o MPEATOKEHHOMY WIIM CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY, UCNOIb308aMb HAPATLY C
OCHOBHBIMH U JIOTIOJTHUTENBHBIC CPECTBA (CIIPAaBOYHAS JIUTEPATYPa, CIIOXKHBIE TPHOOPBI, KOMITBIOTED);

— NIAHUPOBAMb CBOIO MHAWBUYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomamu TO CAaMOCTOSITEIILHO COCTABICHHOMY IUIaHY, CBEPSSACH C HUM U C ILEJIbIO JIESTSILHOCTH,
UCTIPABIISAS OIIMOKH, UCTIONB3YS CAMOCTOSTENIFHO OJOOpaHHbIe cpeicTBa (B TOM uncie u MHTepHer);

— CBOOOIHO 71016308ambCsi BIPAOOTAHHBIMKU KPUTCPUSIMH OIICHKH U CAMOOIICHKH, UCXOJIS U3 IIeIU U
UMEIONIUXCS KPUTEPHUEB, Pa3inyasi pe3yIbTaT U CIIOCOOBI ICHCTBUN;

— B XOJI€ MPEJICTABJICHUS MIPOCKTA 0d8aAMb OYEHK) €r0 Pe3ylIbTaTaM;

— CaMOCTOSITENIHO 0CO3HABAMb TIPUUUHBI CBOCTO yCIIeXa WM HEYyCIleXa U HaXOAUTh CIIOCOOBI BBIXO/IA
U3 CUTYyalluu HEeYCIexa;

— yMemb oyeHums CTETIeHb YCIEITHOCTH CBOSH MHAMBHIYaIbHON 00pa30BaTeNbHOM NeTETbHOCTH;

— dasamb OYeHKy CBOUM JIMYHOCTHBIM KayecTBaM M 4epTaM XapakTepa («KaKoB s1»), ONpPEACsaTh
HATPABJICHUSI CBOETO PA3BUTHUS («KKAKUM S XOUY CTAThY, «4TO MHE JUISI 3TOTO HAJIO CICIIAThY).

Cpeocmeom ¢opmuposanusi perynsaTuBHbIX YVY]I cimykaT TeXHOJIOTHsl MpoOJIEMHOro auajnora Ha
JTale WM3YyYeHUs HOBOTO MarTepHalla W TEXHOJIOTHs OIICHHBAHHS OOpa30BATENbHBIX JOCTHKESHUIN
(Y4eOHBIX yCIIEXOB).

Ilo3naeamenvnvie YY/I:

5-9 knaccwt

— AHATU3UPOBAMb, CPABHUBAMD, KlAccuduyuposams u 0600wams HaKThl U ABJICHUS;

— ocyujecmenisimes CpaBHEHUE, CEPHALIMIO U KIacCU(DPUKAIIUIO, CAMOCTOSATEIHHO BBIOUPAst OCHOBAHUS U
KPUTEPHUH JIJISl YKa3aHHBIX JIOTHYECKUX OIEpalnii; CTPOUTH KIACCU(PUKAIMIO MYTEM AMXOTOMHUYECKOTO
neneHus (Ha OCHOBE OTpHUIIaHu);

— cmpoumb JOTHYECKH OOOCHOBAHHOE pACCYKICHHE, BKIIOYAIONICE YCTAHOBJICHHWE TNPUYUHHO-
CJIEZICTBEHHBIX CBSI3€H;

— c0o30a6amp MaTeMaTHYECKUE MOJICIIH,

— COCTaBJIATh TE3UCHI, PA3MUYHBIE BHUABI MJIAHOB (MIPOCTHIX, CIOXKHBIX U T.M.). [IpeoOpa3oBbIBaTh
MH(}OpPMaILIMIO U3 OJHOTO BUJA B Ipyroi (Tabiuily B TEKCT, IarpaMmy U mp.);

— @bIYUMBIEAMb BCE YPOBHH TEKCTOBOM MH(OPMAIIUU.

— Yymemb onpedeisimb BO3MOXXHBIE HCTOYHHKH HEOOXOJMMBIX CBEIEHUH, IMPOU3BOANUTH TIOMCK
uH(pOpMaIli1, aHATTU3UPOBATh U OLIEHUBATH €€ I0OCTOBEPHOCTb.

— TIOHHUMasl TIO3WIMIO JPYrOro 4YeJOBEKa, pa3iuuams B €r0 pedyd: MHEHHe (TOYKY 3pEeHHs),
JI0Ka3aTe’abCTBO (apryMEHThI), (aKThl; THUMOTE3bl, AKCHOMBI, TEOpUH. [l 3TOr0 CaMOCTOSTEIHHO
UCTIONIB30BaTh pa3IMYHbIEe BHIBI YTEHHs (M3ydarolee, MPOCMOTPOBOE, 03HAKOMHTEIBHOE, TTIONCKOBOE),
MPUEMBI CITYIIIAHUS.

— caMOMy c030a6ams UCTOYHUKN HH(OPMAIMH Pa3HOTO THIA U JIJISl pa3HbIX ayIUTOpUi, COOI0IaTh
WH(GOPMAIMOHHYIO TUTUEHY U TIpaBuia HHGOPMAITMOHHON 0€30MacHOCTH;

— yMemb UCNONb306aMb KOMITBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK MHCTPYMEHT IS
JOCTHIKEHHUSI CBOMX IleNiell. YMeTh BBIOMpATh aJeKBaTHBIC 3aaue€ WHCTPYMEHTAIbHBIE MPOrPaMMHO-
amraparHble CPeJCTBa U CEPBUCHI.

Cpeocmeom ¢opmuposanusa Tmo3HaBaTeNbHBIX YVY][ cioyxar y4eOHBI MaTepuan U NPEXIE BCEro
POAYKTUBHBIE 3aJjaHHs yIeOHUKA, TO3BOJIAIONINE MPOJABUTaTHCS IO BCEM IIECTH JIMHUSM Pa3BUTHSL.
1-s JIP — Vcnonb30BaHue MaTeMaTUUYECKUX 3HAHUH Ui peIIeHUs Pa3InYHbIX MaTeMaTHYeCKHX 3a/1ad U
OLICHKH ITOIY4YECHHBIX PE3yJIbTaTOB.
2-51 JIP — COBOKYIHOCTh YMEHHUH 1O HCIIOJIb30BAHHIO JTOKA3aTeIbHONH MaTeMaTHYECKON PEeUH.
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3-1 JIP — CoBOKymHOCTh yMeHHHl MmO pabore ¢ HMHPOpPMALUEH, B TOM YUCIE€ U C PA3TUYHBIMU
MaTEMAaTHYCCKHUMHU TEKCTaMH.

4-5 JIP — YMeHUs HCIONB30BaTh MAaTEeMaTHYECKHE CPEACTBA ISl M3YYCHHUS W OMHUCAHUS pealbHBIX
MIPOLECCOB U SIBJICHUIA.

5-s1 JIP — He3aBUCUMOCTh M KpUTUYHOCTD MBIIUICHHS.

6-s1 JIP — Boyist 1 HAaCTOMYUBOCTh B JOCTHKECHUH LICIIH.

Kommynukamugnoie YY/I:

5-9 knaccot

— CaMOCTOSITEIILHO Op2aHu308bl6ams yaeOHOE B3aUMOJCHCTBHE B rpymie (OmpeneisaTh oOIue memu,
JIOTOBAPUBATHCS IPYT C APYTOM U T.11.);

— OTCTauBasi CBOIO TOUKY 3PCHUS, HPUBOOUMb apeyMeHmbl, TOATBEpKIas ux pakramu,

— B TUCKYCCUU yMemb 6bl0BUHYNb KOHTPAPTYMEHTHI;

— VUUTBCS KPpUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM MPU3HABAMb OMIMOOYHOCTH
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— TOHMMAas TO3UIMIO JAPYroro, paziuyams B €r0 peyu: MHEHUE (TOYKY 3pEHHUs), J0Ka3aTeIbCTBO
(aprymeHTsl), paKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUU;

— YMemb B3TJISIHYTh HAa CUTYAIMIO C MHOW TTO3UIIUU U 00208apU8aMbCsl C TOIBMH UHBIX TTO3UIUH.

Cpeocmeom opmuposarus KOMMYHUKATUBHBIX Y'Y ]| cimykaT TeXHOJOTUs MPOOIEMHOro auainora
(MOOYXMafoImuii W TOABOMAIIMN JTUAJOT) W OpraHu3amus padOThl B MalbIX TPYIIaxX, TaKKe
UCIIOJIb30BaHUE Ha YPOKaX 3JIEMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO YTCHHUSL.

5. CoaepikaHue OCHOBHOI0 00pa30BaHuUs 110 MaTeMaTHKe
APUDOMETHUKA (250 u)

Hatypaiabnble yuciaa. Harypanbnbiii psg. [Jlecatnynas cuctema cuuciieHHs. ApudmeTndeckue
NecTBUS C HaTypajabHbIMU ynciamMu. CBoICTBa apuMeTHUeCKuX JeHCTBUI.

CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM.

YucnoBble BBIPAXKECHMsI, 3HAYCHHE 4YMCIOBOrO BbIpaXkeHHs. Ilopsnok nelcTBHH B YUCIOBBIX
BBIpaXXEHUX, UCIIOJIb30BaHUE CKOOOK. Perienne TeKCToBbIX 3a7a4 apu(pMETHYECKUMU CIIOCOOaMHU.

Jenmntenn u kpatHele. CBoHCTBa M NpU3HAKM JAenuMocTu. lIpocTele M cocTaBHBIE 4YHCIIA.
Paznoxxenne HaTypallbHOTO YKciIa Ha IPOCThIE MHOXKUTENH. [lesieHne ¢ OCTaTKOM.

Jpodu. OGsikHOBeHHbIE 1podu. OCHOBHOE CBOMCTBO poOu. CpaBHEHHE OOBIKHOBEHHBIX JPOOEH.
Apudmernueckue 1eHCTBUSA ¢ OOBIKHOBEHHBIMU Apo0siMu. HaxoxkaeHune yacTi OT LEeI0ro U LEeIoro 1no
€ro 4acTy.

Hecsatuunbie npobu. CpaBHeHUE JAECATUYHBIX JpoOeil. Apudmerudeckue JeHUCTBUS C
necaTHYHbIMH  ApoOsimu. IlpencraBnenue necsTHUHOW ApoOM B BUAE OOBIKHOBEHHOM JpoOu H
OOBIKHOBEHHOM B BUJIE JIECATUYHOM.

[TponeHThI; HaXO0XIE€HUE NMPOLIEHTOB OT BEJIWYMHBI U BEJIMYUHBI IO €€ NpoueHTaM. OTHOIIEHHUE;
BbIpaXXEHHE OTHOLIEHUS B MpolieHTax. [Iponopuus; oCHOBHOE CBOMCTBO MPONOPLIUH.

Pemenue TekCTOBBIX 3a7ja4 apU(PMETHIECKUMHU CIIOCOOaMHU.

Paumonanbuble uncaa. [lonoxuTtenbHble U OTpULIATEIbHBIE YMCIA, MOIYJIb Yucia. MHOXECTBO
LENbIX yhcesl. MHOXECTBO
pauoOHAIBHBIX YHCCN;, PAallMOHAJIBHOC YMCIIO KaK OTHOUICHHE m/n, rge M — 1nejoe 4ucio, N —
HaTypaibHOe ynciao. CpaBHEHHE pallMOHANIBHBIX Yyucel. ApudMeTHuecKkue JecTBUs ¢ palliOHAIbHBIMU
yuciaamu. CBoiicTBa apupmeTndeckux AeicTBHd. CTENeHb C LIeIbIM MOKa3aTeNIeM.

HeiictBuTenbHbIe yncaa. KBagpaTHbiii KopeHb u3 uncia. KopeHs TpeThel cTeneHu.

[TonsiTue 06 MppannoHaabHOM uncie. MppannoHaabHOCTh Yncia 2 u HECOU3MEPUMOCTb CTOPOHBI
U IMaroHajy KBajpara. JlecaTuuHble MpUOIMKEHUS HpPaAllMOHAIbHBIX YHCEIL.

MHOXECTBO  ACUCTBUTEIBHBIX YHCEN; IPEACTABICHUE JACHMCTBUTEIBHBIX UHCEI B  BUIE
OECKOHEUYHBIX JAeCATUYHBIX IpoOeil. CpaBHEHHE AEMCTBUTEIbHBIX YHUCEN.

KoopnunatHas mnpsimas. M3o0paxeHue Yucen TOYKaMU KOOPJAMHATHOW mpsiMod. YmcioBsle
IIPOMEKYTKH.

HN3mepennsi, npuOJMKeHHMs], OLEHKH. Pa3mepsl 00BEKTOB OKpykaromero wmupa (OT
3JIEeMEHTapHBIX YacTHIl 0 BceneHHolt), UIMTeabHOCTh MPOIIECCOB B OKpYsKaroleM Mupe. Boigenenue
MHOXUTENSI — cTeneHu 10 — B 3anucu 4uca.
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[TpubnmkeHHOe 3HaYeHHE BEMYMHBI, TOYHOCTHh NPpHOMKeHUs. OKpyIiIeHHe HAaTypaJbHBIX YUCET
U JIeCATUYHBIX Jpobeit. [Ipukuika u oreHka pe3yabTaToB BBIYUCICHUH.

AJITEBPA (200 u)

AJredpanyeckue BbIpaskeHHMsl. bykBeHHbIE BbIpaKeHUs (BBIPAKEHMS ¢ IEepeMeHHbIMH). YucioBoe
3HaYeHne OYKBEHHOTO BBIpaXKeHMA. JlOmMycTHMbIe 3HA4YEeHHUs TNepeMeHHBIX. [lojcTaHOBKa BBIpa)KEHHIMA
BMECTO IepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPQ)KEHUN Ha OCHOBE CBOMCTB apu(METHUECKUX
neiictBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUI. T0XKIECTBO.

Crenenb ¢ HaTypalbHBIM IIOKa3zareiaeM U ee cBoWcrBa. OnHowieHbl M MHOrowieHsl. (CreneHb
MHorouieHa. Cii0)keHHe, BBIUUTaHUE, YMHO)KEHHE MHOTO4JIEHOB. POPMYJIbl COKpPAILIECHHOI'O YMHOKEHUS:
KBaJpaT CyMMbl M KBajaparT pa3HocTH. dopmyna pazHocTH KBaapaToB. I[IpeoOpazoBanue 1einoro
BBIDAKEHHMSI B MHOroujeH. Pa3jiokeHue MHOIOWICHOB HAa MHOXUTEIM. MHOro4YaeHsl € OJHOHU
nepeMeHHO. KopeHbp MHOrowieHa. KajpaTHbIll TpeXwiIeH; pas3jIOKEHHE KBAaJPATHOTO TPEXWICHA Ha
MHOHUTEIIH.

Anrebpanyeckas 1apoOb. OcCHOBHOE CBOWCTBO anreOpamdeckodt apoou. CloeHue, BBIUMTAHUE,
YMHOX€EHHE, JieJIeHne aredpandeckux apooeil. CTeneHsp ¢ 1esIbIM I10Ka3aTeIeM U €€ CBOMCTBA.
PanmonanbHble BeIpaXeHUs U UX IIpeoOpa3oBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanparasie kopuu. CBoiicTBa apuMETHYECKMX KBAJIPATHBIX KOPHEH M WX TNPHUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYUCICHUSM.

YpaBHeHnusi. YpaBHeHue ¢ oaHoM nepemeHHoil. Kopenb ypaBHeHus. CBOMCTBA YUCIIOBBIX PAaBEHCTB.
PaBHOCHIIBHOCTH ypaBHEHHU.

Jluneiinoe ypaBHenue. KBanpaTHoe ypaBHeHue: (opmyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHeHHH, CBOAIIMXCS K JMHEWHBIM U KBaJpaTHbIM. [IpuMeps! peleHus ypaBHeHUN
TpeTheil U YeTBEPTOil cTeneHu. Pemenne 1poOHO-palinoHaNbHBIX YpaBHEHUH.

VYpaBHEeHME ¢ IBYyMs NIEpEMEHHBbIMU. JINHEWHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMH, IPUMEPHI PEIICHUS
YPAaBHEHUH B LIEJIbIX YUCIIAX.

Cucrema ypaBHEHHH C JBYMS II€pEMEHHbIMU. PaBHOCWIBHOCTH cUCTeM. CHCTEMBI JBYX JIMHEHHBIX
YPaBHEHUN C ABYMs IIEPEMEHHBIMHU; PEIICHHUE NIOJCTAHOBKOW U cll0KeHUEM. [IpuMepsl pemenns cucreM
HEJIMHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alireOpandeckuM CriocoOoM.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. ['paduueckas HHTeprpeTanusi YypaBHEHHs C JByMs
nepeMeHHbIMU. ['paduk TMHENHHOrO ypaBHEHMS C IBYMs IEPEMEHHBIMU; YTII0OBOW KO3 (PULIMEHT IpsAMOii;
yCIOBHE TNapaylJIeNbHOCTH MNpsMBIX. ['paduku mnpocTediinx HeNMHEHHBIX ypaBHEHHH: mapaboua,
runep6osa, oKpykHocThb. ['paduyeckas HHTepIpeTalus CUCTEM YPaBHEHUH € IBYMsI IEPEMEHHBIMH.

HepaBencrBa. YucioBble HepaBeHCTBA M HX CBOWcCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOMU.
PaBHOCHIIBHOCTH HEpAaBEHCTB. JIMHENHbBIE HEPABEHCTBA C OJHOM NEepeMeHHOM. KBagpaTHbie HEpaBEeHCTBA.
CucreMbl HEpaBEHCTB C OJHOM NEPEMEHHOM.

OYHKIINU (65 1)

OcHoBHbIe NOHATHSA. 3aBUCHUMOCTHM MeXAYy BenuuuHaMmu. llpencraBieHue 3aBUCHUMOCTEN
dopmynamu. [lonsarue Gynknun. OO1acTh onpeaeaeHUs 1 MHOXKECTBO 3HaueHUH ¢yHkuuu. CriocoOsl
3ananus pynkuuu. ['paduk ¢pynkiuu. CBoiicTBa QyHKIMH, UX oTOoOpaxkeHue Ha rpaduke. [Ipumepsl
rpaduKOB 3aBUCUMOCTEH, OTPAKAIOLINX PealbHbIe MPOIIECCHI.

YucnoBble GyHknuu. OYHKIMM, OINUCHIBAIOIIME NPSAMYI0 M OOpaTHYI MPOMOPIHOHATIbHBIE
3aBUCUMOCTH, UX rpaduku u cBoicTBa. Jluneiinas ¢yHkuus, ee rpadpuk u cBoiicTBa. KBaapaTuunas
bynaknus, ee rpaduk u cBoiictBa. CreneHHble (QYHKIIMNA C HAaTypaJIbHBIMH TOKa3aTelsiMud 2 U 3, UX
rpadukn u coiictsa. I'padukn dyrximii y =Vx, y =3\, y = [x|.

YucioBble 1OCJHeI0BATENbHOCTH. [loHATHE YMCIOBOM  MOCIEAOBATENBHOCTH.  3aJaHUE
MIOCJIEI0BATEILHOCTH PEKYPPEHTHOM (hopMysoit U popmyIioif N-ro wieHa.

Apudmerndeckass U reomerpudeckas nporpeccur. @opmynbl N-ro uyjaeHa apuPMETHUYECKOH H
reOMEeTPUYECKO Mporpeccuii, CyMMBbl MEPBBIX I WieHOB. M300paxkeHne wieHOB apudmMeTndeckoil u
F€OMETPUUYECKON MPOTpecCUuil TOYKaMU KOOPJIMHATHOMN TIOCKOCTH. JIMHEHHBIA M 3KCIOHEHIHAIbHBIN
pocT. COXKHBIE IPOLEHTHI.

BEPOATHOCTDb U CTATUCTHUKA (50)
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OmnucaresqbHas cratucTuka. [IpencraBneHue NaHHBIX B BHJE TaONMI, AMAarpamm, rpadukoB.
CrnyuvaiiHas M3MEHYMBOCTb. CTAaTHCTHUECKHE XapaKTEPUCTUKU HaOopa JAaHHBIX: cpelaHee apudme-
TUYECKOE, MeAMaHa, HanOoJblllee U HauMeHblllee 3HaueHus, pasmax. IIpencraBienne o BBIOOPOYHOM
UCCIIEJOBaHUH.

CayuaiiHble COOBITHSI U BePOATHOCTb. [IoHATHE O CIy4ailHOM OIBITE M CIYYaliHOM COOBITHH.
Yacrora ciydaitHoro coObiTusi. CTaTUCTHYECKUI MOAXOJ K IMOHATHUIO BEPOSTHOCTH. BeposTHoCTH
IPOTUBOIOJIOXKHBIX COOBITUH. JlOCTOBEpHBIE U HEBO3MOKHBIE COOBITUS. PABHOBO3MOKHOCTH COOBITHI.
Kitaccuueckoe onpeznenenue BEpOSATHOCTH.

KomOunaropuka. Pemienne komMOMHATOpHBIX 3agad mnepebopoM BapuaHToB. KomOuHaTtopHoe
npaBuiio yMHOXeHHUs. [lepecranoBku u pakropuan.

TFEOMETPHS (255 u)

Harasignas reomerpusi. Harnsgaeie npeicraBieHus o purypax Ha TUIOCKOCTH: MPsMasi, OTPE30K,
Jqy4, Yroj, JIOMaHasl, MHOTOYTOJIbHHK, OKPYKHOCTb, KpPYT. UeThIpeXyrojlbHUK, MPSMOYTOJbHUK,
KBagpar. TpeyroibHHWK, BHUJABI TPEYroOJbHUKOB. I[IpaBHIbHBIE MHOTOYTOJNBHUKH. W300pakeHue
reoMerpuueckux ¢uryp. BzaummHoe pacronoxkenue ABYyX NPSMBIX, IBYX OKPYKHOCTEH, MpSIMOH U
OKPY>KHOCTH.

Jnuna otpeska, joMaHoii. [lepumerp MHOTOyroNnbHUKA. Enuanibl u3mepenus anuuel. M3mepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3Ka 3alaHHOM JUTUHBI.
Bune! yrnos. ['panycnas Mepa yria. Mi3smepenne u mocTpoeHue yriioB ¢ IOMOILBIO TPaHCIIOPTHPA.
[Tonstre momanu QUrypsl; €IUHUIBI H3MEpeHus Iuiomanu. [lnomane npsIMOyrolbHUKA

u

wIomazab kBagpara. [lpubmmkennoe u3mepenne miomaneil Gpuryp Ha xkierdaroi Oymare. PaBHoBemnu-

Kue GUrypsi.

Harnsimaeie mpenctaBieHuss O TPOCTPAHCTBEHHBIX (urypax: KyO, mapaienenunen, MmpusMa,
nupamuia, map, cepa, KoHyc, HuwinHap. M3o0paxkenue mpocTpancTBeHHbIX (uryp. IIpumepst ce-

yeHui. MHuororpanHuku. [IpaBuibHBIE MHOrOrpaHHMKHU. I[IpuMepsl pa3BepTOK MHOTOIPaHHHUKO
LWIMHIpPA U KOHYCA.
[TonsTre o6beMa; equHUIIBI 00beMa. OObeM PSIMOYTOIBHOTO TIapaJuIeIeue1a, Kyoa.

B,

[Tonstue o paBeHcTBe Quryp. LlenTpanbHas, oceBas u 3epkKanbHas cuMMmeTpun. M3o0paxenue

CUMMETPUYHBIX (HUTYP.

I'eomerpuueckne ¢urypsl. IIpsveie n yriusl. Touka, npsmMas, IOCKOCTb. OTpe3oK, Jyd. YTOIL.

Bune! yrios. BeptukanbHble 1 cMeXHBIE YIiibl. buccektpuca yria.
[TapamnensHble U nepecekaromecs npsmelie. llepneHaukynspHeie npsMble. Teopemsl

(0]

MapaJUIEIbHOCTH W INEPHNEHIUKYJSIPHOCTH MpsAMBIX. llepneHaukynsp W HakJIOHHAs K IPSAMOIL.

CepenMHHBIN IEPIEHAUKYIISP K OTPE3KY.

I'eomeTrprueckoe mecto Todyek. CBolcTBa OMCCEKTPHUCH YIla U CEPEAMHHOIO NMEpPHEeHANKYIsIpa
OTPE3KY.

TpeyronbHuk. BricoTa, Menuana, GuccekTpuca, CpeHss JUHUS TpeyrojibHuKa. PaBHOOeApeHHBIE

K

u

PaBHOCTOPOHHHME TPEYTOJIbHUKH; CBOMCTBA M NMPU3HAKU PaBHOOEIPEHHOro TpeyroibHUKa. [Ipu3Haku
paBeHCTBa TpeyrojJbHUKOB. HepaBeHCTBO TpeyroiabHuKa. COOTHOLIEHUS! MEXKAY CTOPOHAMU U YIilaMu
TpeyronbHuka. CymMMa yIJIOB TpeyrojbHuKa. BHemHue yriel TpeyrosnbHHKa. Teopema Paineca.
[Tonobue tpeyronpHukoB. [Ipu3naku nonodus tpeyroasHukoB. Teopema IIudaropa. Cunyc, kocunyc,
TAHI'€HC, KOTAHT'€HC OCTPOTO yria NpsMOYToJbHOIO TpeyroibHuKa U yrios ot 0 o 180°; npusenenue
K OocTpoMy yriay. PemieHne mNpsMOYroybHBIX TpPEYroJbHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOI'0 M TOI'O K€ YIJIA.
Pemenne TpeyrosbHMKOB: TEOpeMa KOCHHYCOB M TEOpEMa CHHYCOB. 3aMedaTellbHble TOYKH
TPEYTOJIbHUKA.

UYetsipexyronbauk. [lapannenorpamm, ero cBoicTBa u npuzHaku. [IpsMoyronpHUK, KBaapat, poMo,
UX CBOWCTBA U NMpU3HAKU. Tparnenus, CpeHss JIMHUS TPAECLUN.

MHoroyronsHuK. Beimykible MHOroyroiapHuku. CymMma yriioB BBIITYKJIOTO MHOIOYTOJbHHUKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OkpyxxHOCTh U KpyrT. Jlyra, xopaa. Cektop, cerMeHT. LIeHTpaibHBIN yroJ, BIUCAHHBIN yroj; BeINYnHa
BIIMCAHHOIO yryia. B3anMMHOE pacnoyioKeHHE TMPSIMOM M OKPYXKHOCTH, JABYX OKPYKHOCTEH.
KacarenpHast u cekyias K OKPYKHOCTH, UX CBOWCTBAa. BrHcaHHbBIE M ONMHMCAHHBIE MHOTOYTOJbHHUKH.
OKpyXHOCTb, BIUCaHHAsi B TPEYTrOJIbHUK, U OKPY>KHOCTb, OMUCAHHAs OKOJO TpEeyroyibHUKa. Bru-
CaHHBIE U OMHUCAHHBIE OKPYKHOCTH IPABUIBHOTO MHOTOYT'OJIbHHKA.

15



['eomerpuueckue npeodpazoBanus. [lonstue o paBencTse ¢puryp. [loHsTre o ABMKEHUH: OCceBasi U
[EHTpajdbHas CHUMMETPHH, TNapauiedbHbId TepeHoc, moBopoT. [loHstue o momobuu ¢uryp u
TOMOTETHH.

Pemienue 3amady Ha BBIYMCIEHHE, JOKA3aTEIbCTBO MU IOCTPOEHHUE C MCIIOJIB30BAHUEM CBOMCTB
W3Y4YEHHBIX PUryp.

HN3mepenue reomerpuyeckux BeJu4YHMH. J[nMHa orpes3ka. PaccrosHue OT TOYKHM A0 NPSMOM.
Paccrosinue Mexay napaiieabHbIMUA MPSIMBIMHU.

IIepumeTp MHOIOYTrOJIbHHKA.

JlnmuHa OKpYXHOCTH, YUCIIO 7T, IJTMHA IYTH OKPY>KHOCTH.

I'panycHas Mepa yria, COOTBETCTBHME MEXKAY BEIWYMHOW LIEHTPAJIBHOIO yrjia W JUIMHOW AYrd
OKPY>KHOCTH.

[TonsiTre TIOmMAnU TUTOCKUX Quryp. PaBHOCOCTaBieHHbIE W paBHOBenukue ¢Gurypsl. [Lmomans
npsmoyrojibHuka. [lmomanu napawienorpamMmma, TpeyrojibHuka W Tpaneuuu. I[liomans MHoOro-
yroiapHuka. [lnomans kpyra u miom@aab cekropa. COOTHOIICHHE MEXAY IUIOMIaAsIMU TMOJ0OHBIX
uryp.

Pemenue 3a1au Ha BRIYMCICHUE U OKA3aTEIHCTBO C HCIIOIH30BAHUEM H3YyUYEHHBIX (POPMYIL.

Koopmunartbl. YpaBHenue mnpsmoil. Koopaumuatel cepeaunbl oTpe3ka. dopmyna paccrosHus
MEX]ly ABYMS TOYKAMU IJIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.

BexTopsl. [[nmna (Mmonynb) BekTopa. PaBencTBo BekTopoB. Komnuneapusie BekTopsl. KoopauHaTsl
BEKTOpa. YMHOXXEHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOPOB, pAa3J0KEHUE BEKTOpAa MO JIBYM
HEKOJUTMHEapHbIM BekTopaM. CKaIsipHOE TPOU3BEICHNE BEKTOPOB.

JIOTUKA U MHOKECTBA (10 9)

TeopeTnko-MHOXKeCTBeHHbIe MOHATHA. MHOXECTBO, JIEMEHT MHOXKECTBA. 3a/laHU€ MHOKECTB
HEPEUUCIICHUEM HIIEMEHTOB, XapaKTepUCTUYECKUM cBOMCTBOM. CTaHiapTHhIE 0003HAUEHUS YUCIIOBBIX
MHOXecTB. [lycroe MHOXecTBO M ero oOo3HaueHue. [logmuoxecTBO. OOBEIMHEHNE U TIEpECEUCHHE
MHOKECTB.

Wnmroctpatiyisi OTHOLLIEHUH MEXKIy MHOKECTBAMU C IIOMOILBIO Juarpamm Jiiepa — BeHnHa.

DuieMeHTHI JOruku. OmnpeneneHue. AKCHOMbI U TeopeMbl. JlokazaTenbeTBo. [lokazarenbcTBo OT
npotuBHoro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpIIpUMED.

[ToHsATHE O PAaBHOCWJIBHOCTH, CIIEIOBAaHUH, YIOTPEOIeHHE IOTHYECKUX CBA3ZOK: eCiu ..., mo; 8 mom
U MOJILKO 8 MOM CIyyae, TIOTUUECKUE CBA3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUH

I/ICTOpI/IH q)OpMI/IpOBaHI/IH IMOHATHA YHUCIIA: HATypaJIbHbIC YHCIIA, I[pO6I/I, HEOAOCTATOYHOCTD

palMOHAJIBHBIX YHCEN [UIsl T€OMETPUYECKHUX HW3MEpEeHHHl, HuppanuoHanbHble uucia. CTapuHHBIE
cuctembl 3amucu uucen. J[pobu B BaBumone, Erunte, Pume. OTKpbITHE AECATUYHBIX IPOOEH.
Crapunsble cuctembl Mep. JlecsaTuunble ApoOu U MeTpuueckas cucrema Mep. [losBnenue oTpunaTesns-
HBIX YKcen U Hylsl. Marauukui, Ditnep.

3apoxaeHue anreOpsl B Henpax apudMeTuku. Anb-Xope3mu. PoxaeHne OyKBEeHHONW CHUMBOJIUKH.
I1. depma, @. Buer, P. [lexapt. Mcropus Bomnpoca 0 HaxoXJIeHUH (HopMysT KOpHEH anredpandeckux
ypaBHEHUM, HEPA3pPEIIMMOCTh B paJIuKaax ypaBHEHUM cTenenu, oompieit uereipex. H. Tapranbs, [Ix.
Kapnano, H.X. AGens, 3. ['anya.

N300perenne Merona KOOPAUHAT, MO3BOJISIOUIETO MEPEBOIUTh NT€OMETPUUECKHE OOBEKThI Ha SI3bIK
anreOpsl. P. Jlekapt u I1. @epma. [TpumMeps! paziauyHbIX CUCTEM KOOPAWHAT HA MIIOCKOCTH.

3amaua Jleonapno Iluzanckoro (®PuboHawyun) o Kpoiukax, uywmciaa PuOoHauyyu. 3amavya o
IaXMaTHOM JTOCKE.

Hcrokn Teopun BepoOSITHOCTEW: CTpaxoBoe Jneno, azapTHbele urpbl. [I. depma u b. I[lackans. .
bepnymmu. A. H. Koamoropos.

Ot 3emnemepust k reomerpuu. [Iudarop u ero mkomna. Panec. Apxumen. [loctpoerne ¢ MOMOIIBIO
nupKyas ¥ auHeilku. IlocTpoeHue mpaBHUIBHBIX MHOrOYroJibHMKOB. Tpucekums yrina. Ksazpartypa
Kpyra. YaBoeHnue KybOa. Mcropuss umcna m.  3onotoe cedenue. «Hauama» EBxmmpa. Oiinep.
H.U. Jlo6aueBckuii. icTopus nsToro nocrynara.

Codwuzmebl, mapaToKCHI.

Pe3eps Bpemenn — 20 4.

6. Onucanne y4e0HO-MeTOAMYECKOT0 U MATEPHATbHO-TeXHUYECKOr0 odecrnedeHnst
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00pa3oBaTeIbHOIO MpoIecca mo npeaMery «MaTtemaTuka»

1. HopmaTtuBHble nokyMeHTHI: [IpuMepHas mporpaMma OCHOBHOTO 001Iero oOpa3oBaHus MO MaTeMa-
THKE.
2. YueOHUKH: IO MaTeMaTuKe i1 5S—6 KiaccoB, 1o aiaredpe mais 7-9 KiaccoB, MO T€OMETPUU IS
7—9 knaccoB. JlonoaHuTEeNbHAS JIUTEPATYPA.
Marematuka 5-6 Kiacchbl.
1) Maremaruka 5. A.I'. Mopakosuu, 1.1. 3ybapeBa. YueOHUK.
2) Marematrka 5-6 kiacc. Camocrostensabie paborel M.M. 3ybapesa, W.I1. JlenemonkoBa, M.C.
MunbIITERH.
3) Maremaruka 5-6 kmacc. Metoauueckoe mocobue. C.b. Cysopoma, JI.B. Kysuemosa, C.C.
Mumnaesa, JI.O. Pociiosa u ap.
Anrebpa 7-9 ximacchl.
1) Anreopa 7 Yactb 1 yueOnuk. A.I'. MopakoBuy;
2) Anreopa 7 Yacte 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumyctuna, E.E.
TynbunHCKas;
3) Aureopa 8 Yactp 1 yueOnuk. A.I'. MopakoBud;
4) Aureopa 8 Yacts 2 3amaunuk. A.I. Mopakosuy, JI.A. Anexcanaposa, T.H. Mumyctuna, E.E.
TynbunHCKas;
5) Aunreopa 9 Yacts 1 yueOnuk. A.I'. Mopakosud, I1.B. Cemenos;
6) Aunrebpa 9 Yacts 2 3amaunuk. A.I'. Mopakosuu, JI.A. Anekcanaposa, T.H. Mumycrtuna, E.E.
Tynpuunckas, [1.B.CemeHos;

7) Anreopa 8. CamocrostenbHbie padboThl. JI.A. Alekcanaposa;

8) Aunrebpa 9. Camoctositenbubie padoThl. JI.A. AekcaHapoBa;

9) Aunrebpa 7-9. Tectol. A.I'. Mopakosuy, E.E. Tynpunnckas;

10) Anredpa 7. Metoaudeckoe nocodue ais yuuteis. A.I'. Mopakosuy;

11) Anrebpa 7-9. Metoaundeckoe nocodue asst yauresst. A.I'. Mopakosud;

12) IToypouHoe mnanupoBanue o anreope. 7 kinacc. U.B. Komucaposa, E.M. Kirounnkoga;

13) TToypouHoe mianupoBanue mo anreope. 8 kinacc. M.B. Komucaposa, E.M.KitounukoBsa,;

14) TToypouHoe mnanupoBanue mo anreope. 9 knacc. T.JI. Adanacwesa, JI.A. Tanununa;

['eomerpus 7-9 knacchl.

1) Teomerpus 7-9. A.B. [Toropenos. YueOuuk

3. Hayunas, Hay4HO-TIONyNIsSIpHAs, HICTOpUYECKas JTUTEepaTypa.

4. CnpaBouHble nocooust (3HLUMKIIONEINH, CJIOBapH, CIIPaBOYHHMKH 1o

MaTeMaTHUKe U T.I1.).

5. IleyaTHble mocoOuUsA: MOPTPETHI BBHLAAIOIIMUXCS JesATeNIed MaTeMaTUKH, TaOJIUIIbI [0 MaTeMaTUKe
i 5-6 KIaccoB, Mo anredpe ¥ reoMeTpuu Ais 7-9 KIaccoB, B KOTOPBIX MPEICTaBICHBI IPaBUiIa ACHCTBHIA
C 4YHClIaMd, TaOJIMLBI METPUYECKHUX MeEp, OCHOBHBIE CBEICHMS O IIJIOCKUX U MPOCTPAHCTBEHHBIX
TreOMEeTpUUYECKUX (Urypax, OCHOBHBIE MaTeMaTUyecKue (OpPMysbl, COOTHOIIEHHS, 3aKOHBI, TpaduKu
byHKIHIA.

6. IndopmarmoHHble cpecTBa!

MYJIbTUMEINIHBIE 00ydJaronue MporpaMMbl M OSJEKTPOHHBIC YyYeOHbIE H3JaHUS 1O OCHOBHBIM

paszzenaM Kypca MaTeMaTHKH.

OnekTpoHHas 0a3a JAHHBIX MJI1 CO3JIaHUS TEMaTHYECKHMX M HUTOTOBBIX Pa3HOYPOBHEBBIX Tpe-

HUPOBOYHBIX U TIPOBEPOYHBIX MATEPHAIIOB JJIsi OPTraHU3AIH (PPOHTATEHON U MHAUBUAYAIBHON PabOTHI.

7. TexHnyeckue cpeacTBa 00y4eHUs

Komnbrorep.

MynbTUMEIUITHBIA IPOEKTOP.

JHocka (6enas).

8. YuebHo-nIpakTHUeCcKOoe U yueOHO-TabopaTopHOe 000py10BaHUE

Jlocka MarHUTHasI.

KoMriekT dYepTeXHbIX HHCTPYMEHTOB (KJIACCHBIX U Pa3/laTOYHbBIX): JIMHEHKa, TPaHCIOPTHD,

yronbauK (30°, 60°, 90°), yronbauk (45°, 90°), HUPKYIIb.

KoMImIeKThl TUTaHUMETPUUECKUX U CTEPEOMETPUIECKUX TEll (mIeMOHCTpAIMOHHBIX U

pa3IaTOYHBIX).
9. UHTEpHET pecypchl:

17



MunucrepcTBo oOpasoBanus PO;
http://www.drofa.ru — caiit uzgarenscraa «/Ipoda»
http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru
e Tecrtuposanue online: 5 - 11 xmaccer :  http://www.kokch.kts.ru/cdo/

e [lemarormyeckas mactepckas, ypoku B IHTepHET U MHOTOE JIpyroe:

http://teacher.fio.ru

HoBeie TexHosornu B oopaszoBanuu:  http://edu.secna.ru/main/

[TyreBoauTens «B Mupe HayKu» JUIsS MIKOJIBHUKOB:  http://www.uic.ssu.samara.ru/~nauka/
Meras>anuknoneauns Kupumia u Medonusi: http://mega.km.ru

CalThl « DHIMKIIONEIUN SHIIUKIIONEIUI», HAIPUMED:

e http://www.rubricon.ru/ ;

e http://www.encyclopedia.ru/

e https://ru.khanacademy.org/

7. OneHKa IVIAaHUPYeMbIX Pe3yJ1bTATOB

CucTeMa OLIEHKU JOCTHKEHUS IUIAHUPYEMbIX PE3YJIbTaTOB OCBOEHHSI OCHOBHOW 00pa30BaTEIbHOM
IPOrpaMMbl  OCHOBHOI'O OOLIEr0 00pa3oBaHMs IPENINONIAracT KOMMNAEKCHbIL N00X00 K OUeHKe
pe3ynomamog 00pa30BaHUs, MO3BOJISIIOIMI BECTH OLIEHKY JOCTHXKEHHs OOydarolMMHCS BceX TPEX
IpYIII Pe3yIbTaTOB 00PA30BAHUS: IUYHOCHHBIX, MEMANPEOMEMHBIX U NPEOMEMHDIX.

Cucrema OLICHKH IIPEyCMaTPUBACT YPOGHEEHLI NOOX00 K CONECPKAHUIO OLIEHKU U MHCTPYMEHTapHIO JJIs
OLICHKM JIOCTHKEHUS IUIAHUPYEMBIX pE3yJIbTaTOB, a TaKXKe K MPEACTABICHUIO M HHTEPIPETALUU
pE3yJIbTaTOB U3MEPEHUH.

OpHUM W3 TIPOSIBJICHUH YPOBHEBOTO IOAXOJA SIBISETCS OIEHKAa WHAMBHIYaTbHBIX O00pa30BaTEIbHBIX
JOCTIDKEHUI Ha OCHOBE «METO/a CIOXKEHMsS», NPU KOTOPOM (DUKCUPYETCs JIOCTHXKEHHE YPOBHS,
HEO0OXOUMOT0 I YCIEHIHOTO MPOAOKEHUsT 00pa30BaHUs U PEAJbHO JTOCTUTaeMOro OOJBIIMHCTBOM
y4Yaluxcs, ¥ €ro IpeBbIIIEHNE, YTO MT03BOJISIET BBICTPAUBATh MHANBHUAYAJIbHBIE TPAEKTOPUH JIBUIKEHUS C
y4€TOM 30HBI OJIDKalIIero pasBuUTUSA, (OPMHPOBATH MOJOXKUTEIbHYIO YYEOHYI0O U COLHUAIbHYIO
MOTHBALHIO.

Oco0eHHOCTH OLIeHKH NpPeIMeTHBIX Pe3yJ1bTATOB

OneHka NpPeIMETHBIX pe3ylbTaTOB MPEJACTABISET COOOH OLEHKY JOCTHKEHHMS OO0ydaroIuMcs
IUTAHUPYEMBIX PE3YJIbTAaTOB 110 OTJEJIbHBIM MPEIMETAM.

dopMuUpOBaHUE 3TUX PE3YIHTATOB 0OECIEUNBAETCS 3a CUET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTEIbHOIO
npoliecca — y4eOHbIX PEIMETOB.

OCHOBHBIM 00bEKTOM OLIEHKH MPEIMETHBIX PE3yJIbTaTOB B COOTBETCTBUU ¢ TpeOoBaHusMuU CraHaapra
SBIISIETCS  CIIOCOOHOCTh K PELICHHI0 Yy4eOHO-TIO3HABaTEeNbHBIX M Y4eOHO-IPAKTUYECKHX 3ajad,
OCHOBaHHBIX Ha M3y4aeMOM y4eOHOM MaTepHalle, ¢ UCIOJIb30BaHUEM CIIOCOOOB JIEHCTBUM, PEIEBAHTHBIX
COJIEPKAHUIO YUEOHBIX MPEAMETOB, B TOM UHUCIIE METalpeAMETHBIX (mo3HaBaTEIbHBIX,
PEryIsTUBHBIX, KOMMYHUKATUBHBIX) IEHCTBUH.

Cucrema OLIEHKH TNPEAMETHBIX PE3YyIbTaTOB OCBOCHMs YUYEOHBIX MPOrpaMM C Y4Y&TOM YPOBHEBOTO
nonxona, npunsroro B Crangapre, mpenrnosiaraeT BblaejieHHe 0a30BOr0 ypPOBHS JOCTHKEHMH Kak
TOYKHM OTCYETA NPH MOCTPOSCHUH BCEH CHUCTEMbI OIIEHKM M OpraHM3alliid MHIWBUIYAIbHOM paboOThI €
00yJaromUMHUCH.

PeanbHble focTHX)EHHS 00yJarOIUXCsS MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, & MOTYT OTJIMYAThCS
OT HEro Kak B CTOPOHY MPEBBILICHMUS], TAaK U B CTOPOHY HEIOCTHIKEHHUSI.

[IpakTrka mMoka3bpIBa€T, YTO AJISI OMUCAHMUA JOCTHIKEHHH OOydaromMXcs 11eJIeco00pa3HO YCTaHOBUTh
CIIEAYIOLIUE TSITh YPOBHEM.

Ba3oBblii ypoBeHb 10CTH:KEHH — YPOBEHb, KOTOPBIH JEMOHCTPUPYET OCBOCHHE YUEOHBIX JEHCTBUH C
OMOPHON CHCTEMOM 3HAHMH B paMKax Jauamna3zoHa (Kpyra) BblIeJIeHHbIX 3anad. OBianeHue 0a30BBIM
YPOBHEM SIBIISICTCS IOCTaTOYHBIM JUIS MPOJODKEHUST 00ydeHHs Ha CIeAyIoUel CTyrneHn oOpa3oBaHus,
HO HE M0 NpOQHILHOMY HampaBieHHIo. JlocTHkeHHI0 0a30BOrO0 YpOBHS COOTBETCTBYET OTMETKa
«YZAOBIIETBOPUTENBHO» (MIH OTMETKA «3», OTMETKA «3aUTEHOY).
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[IpeBbiieHre 6a30BOr0 ypoBHS CBHJETEIILCTBYET 00 YCBOCHHWU OMOPHOM CHUCTEMbI 3HaHUH Ha ypOBHE
OCO3HAHHOTO IPOM3BOJBHOTO OBJIAZICHUS YUYECOHBIMH JEHCTBHAMH, a TaKKe O KPyrozope, Mmpore (Hiu
n30MpaTeIbHOCTH) MHTEpecoB. llenecooOpa3HO BBIIENUTH CIENYIOIIUE JBa YPOBHS, NMpeBbIMIAIOIIME
0a30BBbIii:

* IOBBIIIEHHBII YPOBEHb JOCTH)KEHUS IIJIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA «XOPOLIO» (OTMETKA «4»);

* BBICOKHI1 YPOBEeHb JOCTH)XCHUSI IIJITAHUPYEMbIX PE3YJIBTATOB, OLIEHKA «OTJIIMYHO» (OTMETKA «5»).
IToBBIICHHBIA KM BBICOKMH YPOBHH JOCTHMIKCHMSI OTIMYAIOTCA IO IIOJHOTE OCBOEHUS IIaHUPYEMBIX
pe3yabTaTOB, YPOBHIO OBIIAJCHUS YUEOHBIMH JACHCTBUSAMH U C(POPMHUPOBAHHOCTHIO MHTEPECOB K JaHHOU
peaMeTHOM o0nacTu.

WNuauBuayanbHble TPAGKTOPHH O0YYEHUST 00YyJaOUINXCs, IEMOHCTPUPYIOLINX MMOBBIIICHHBIN U BHICOKUI
YPOBHM JIOCTHXXEHUH, Liesiecoo0pa3HO (OpMHUPOBATh ¢ Y4ETOM HMHTEPECOB ITHX OOYUYarOIIMXCS U UX
wiaHoB Ha Oynymee. [lpyu HanmuyuM yCTOMYMBBIX MHTEPECOB K Y4eOHOMY MpEAMETYy M OCHOBATEIbHOM
HOJArOTOBKU 10 HEMY Takue oOydaroIluecsi MOI'YT ObITh BOBJICYEHBI B IPOEKTHYIO JESITEIbHOCTb IO
IpeIMETy U COPUEHTHUPOBAHBI HAa POIOJDKEHNE OOYUYEHHUS B CTApIIUX KIJIACCAX M0 TaHHOMY IPOQHIIIO.
Jliis onMcaHus NOATOTOBKU Y4alllUXCsl, YPOBEHb JOCTHKEHUI KOTOPBIX HHzKe 0a30BOI0, 11€71€C000pa3HO
BBIJIETIUTH TAK)KE J[BA YPOBHSI:

* IOHM’KeHHbIH YPOBEHb JOCTHKEHHI, OLIEHKA «HEYOBIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHIl YPOBeHb JOCTHKEHU, OLIEHKA «TI0X0» (0TMETKa «1»).

Henoctuxxenne 6a30Boro ypoBHS (IIOHMXKEHHBI M HU3KUH YPOBHHU JIOCTHXKEHMH) (QUKCHpyeTcs B
3aBUCHMOCTH OT 00BEMa U yPOBHSI OCBOCHHOTO 1 HEOCBOEHHOTO COJICP KAaHUS ITpeMETa.

Kak npaBuiio, nOHMKeHHbIN YPOBEHb JIOCTH)KEHUH CBUAETENIBLCTBYET 00 OTCYTCTBUU CUCTEMATUYECKOMN
0a30BOW MOATOTOBKH, O TOM, YTO OOYyYarOIIMMCSi HE OCBOEHO Ja)K€ U IIOJIOBUHBI IUIAHUPYEMBIX
pe3yibTaTOB, KOTOpPbIE OCBaWBaeT OOJIBLIIMHCTBO OOYYaIOLIMXCS, O TOM, YTO MMEIOTCS 3HAYUTEIbHbIC
npoOenbl B 3HAHUSX, JalbHElIIee o0y4eHne 3aTpynHeHo. [Ipu 3ToM 00ydaroniuiicss MOYKET BBIIOIHSTH
OTJIeJIbHBIE 33/1aHNUs TIOBBIIIEHHOT0 YpOBHS. JlaHHas rpymnmna o0yJaromuxcs (B cpeiHeM B X0/1€ 00ydeHHUs
cocraBistromast okoio 10%) TpebyeT cnennanbHOM TMAarHOCTUKY 3aTPYIHEHUN B 00y4eHUH, TPOOEIIOB B
cucTeMe 3HaHUH U OKa3aHUM LieJIeHAIPaBICHHOMN TOMOIIU B JOCTHKEHUH 0a30BOT0 YPOBHSL.

Hu3kuii ypoBeHb OCBOCHHS IUIAHHPYEMBIX pE3yJIbTaTOB CBUAETEIBCTBYET O HAJIUYUU TOJBKO
OTJENBHBIX ()parMEHTApHBIX 3HAHUH MO HpeaMeTy, JallbHeiee o0ydeHne MpakTUYeCKH HEBO3MOKHO.
OOyyarommmMcsi, KOTOpbIE JEMOHCTPUPYIOT HM3KHUH YpPOBEHb IOCTHXKEHUH, TpeOyercs crhelnuaibHas
IOMOIIlb HE TOJBKO IO Yy4eOHOMY MpeAMEeTy, HO U IO (OPMHUPOBAHHIO MOTHUBAIMHU K OOyUEHHIO,
Pa3BUTHIO MHTEpEca K U3y4aeMOM MpeIMeTHOM 001acTi, MOHUMAHUIO 3HAYUMOCTH MPEMETA IS )KU3HU
u 7ip. ToabKo HanuyMe MOJOKUTEIbHOM MOTHBALIMM MOXET CTaThb OCHOBOW JIMKBHJIAIMM MPOOETIOB B
0o0y4eHUH AJis JaHHOM TPYIIIbI 00yYaronIXcs.

OnucaHHBIA BBIIIE TMOAXOJ LENECOOOpa3sHO MPUMEHSATh B XOJ€ PA3JIMYHBIX HPOLENyp OLIEHWBAHUS:
TEKYIIEro, IPOMEXYTOUHOTO U UTOTOBOTO.

Jns popMHUpOBaHUS HOPM OLICHKH B COOTBETCTBHM C BBIIEJIEHHBIMU YPOBHSIMH HEOOXOIMMO ONHMCATh
JOCTHXKEHUST o0yuaronierocsi 0a30BOro ypoBHs (B TepMUHAX 3HAaHUM M YyMEHMH, KOTOpPbIE OH JOJKEH
IPOJEMOHCTPUPOBATh),  3a  KOTOpble  oOOyyaromuiicss =~ OOOCHOBaHHO  TOJY4YaeT  OLEHKY
«yZIOBJIETBOPUTENLHOY. [locae 3Toro ompenensrorcs U COoAep’KaTeIbHO ONUCBHIBAIOTCS 00Jiee BBICOKHE
WIM HU3KWE YPOBHU JOCTHKEHMH. Ba)kHO aKIeHTHPOBaTh BHUMaHUE HE Ha OMIMOKaxX, KOTOpbIE Clelal
oOyuaromuiicsi, a Ha y4eOHBIX JOCTHKEHHSX, KOTOphIe 00€CIeYnBat0T MPOIBUKEHUE BIEPE B OCBOCHUHU
coJiepKaHusl 00pa3oBaHMsL.

Ana ouenku Ounamuku @opmuposanus npeomMemHusvlx pe3yibmamoé B CUCTEME BHYTPUUIKOJIBHOTO
MOHUTOPHHTa 00pa30BaTEeIbHBIX TOCTHKEHUH 11e1eco00pa3Ho (PUKCHPOBATh M aHATM3UPOBATh JJAHHBIE O
c(OpPMUPOBAHHOCTH YMEHHUI U HaBBIKOB, CIIOCOOCTBYIOUIMX OCBOEHHI0 CHCTEMATHYECKHMX 3HAHWIi, B
TOM YHCIIE:

* NEePBUYHOMY O3HAKOMIEHUIO, OmpadoOmKe U OCO3HAHUIO MeOpemudeckux Mooenei U HOHAMUU
(oOmmieHay4HBIX U 0a30BbIX ATl JAHHOU 00JIACTU 3HAHUS), CIMAHOAPMHBIX AN2OPUMMO8 U NPoyedyp;,

* 8bIAGNEHUIO U OCO3HAHUIO CYWHOCMU U 0COOeHHOCmell N3y4aeMbIX OOBEKTOB, IPOLIECCOB U SBJICHUM
JENCTBUTENBHOCTH (TIPUPOJHBIX, COLMANIBHBIX, KYJIbTYpPHBIX, TEXHUYECKHX M [Jp.) B COOTBETCTBHH C
COJIEPKAHNEM KOHKPETHOTO Y4eOHOro MpPEeaMETa, CO30aHUio U UCHONb308AHUIO MOOenel W3y4aeMbIX
00BEKTOB U MPOLIECCOB, CXEM;

* GbIAGIEHUIO U AHANU3Y CYUJECMBEHHBIX U YCMOUYUBLIX C6A3ell U OMHOWEHU MEXIYy OOBEKTaMU U
IPOLIECCAMH.

ITpu 3TOM 00s13aTENBHBIMU COCTABIISIFOIIMMYI CUCTEMbI HAKOIUIEHHON OLIEHKU SIBJISIOTCS MaTepHAaIbL:
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* cmapmogou OUacHOCMUKY,

* MeMamuyecKux U umo208blx NPOBEePOUHbIX pabom no 8cem y4eOHblM npeomemam,

* meopueckux pabom, BKIIIOYask y4cOHbIC UCCIICAOBAHUS U YICOHBIC TPOCKTHI.

Pemienne 0 JOCTMXKEHWHM WM HEAOCTID)KCHUU IJIAHUPYEMBIX PE3ylIbTaTOB WM OO0 OCBOSHUM WIIU
HEOCBOCHUH y4eOHOTO MaTepHuaa MPUHUMACTCS Ha OCHOBE Pe3yJbTaTOB BBHIITOJIHCHUS 3aJIaHU 0a30BOTO
ypoBHs. B mepuwon BBeaeHuws CraHmapTa KpPUTEPHU JTOCTHXKEHUS/OCBOCHUS YYEOHOTO MaTepuana
3amaéres Kak BeImojgHeHWe He MeHee 50% 3amanuii 6a3oBoro ypoBHsS win noiaydeHue 50% ot
MaKCHMaJIbHOTO 0OaJijia 3a BBIIOJIHEHUE 3aJaHIi 0a30BOTO YPOBHHI.

YPOBHI/I MOATOTOBKH yYAalllUXCH U KPUTECPUHU YCIICHTHOCTH Oﬁy‘leHHH 110 MaTeMaTHKe:

YpoBHU Ouenka Teopust IIpakTuka

1 Pacno3HaBaThb OOBEKT, YMeTh BBIIIOIHATE  3a4aHUA 10
Y3naBanue HaxXOJUTh HY)KHYIO  (op- o0pa3sily, Ha HENOCpPEeACTBEHHOE
AnropuT™MUUecKas «3I» MyIly, IPU3HAK, CBOWCTBO U | MpUMEHEHUE (HOPMYII, TIPABUII, HH-
JIEATEIBbHOCTD C T.J. CTPYKIIUH U T.JI.
MOJCKAa3KOM

2 3HaTh GOpMYITHPOBKHU BCEX YmetThb paboTath ¢ yueOHOM U
Bocnpon3sBejaenue MOHATUN, UX CBOICTBA, CIIPaBOYHOM JIUTEPATYPOH,
AnroputMuvecKas «d» MpU3HAKU, (POPMYIIBL BBITOJIHATH 33/1aHUS, TPEOyOIIne
JesATEILHOCTH 0€3 YMeTh BOCIPOU3BECTH HECJIOKHBIX TPeoOpa3oBaHML C
MOJICKa3KU JI0Ka3aTelIbCTBa, BBIBOJIBI, PUMEHEHNUEM M3y4aeMoro

YCTaHaBJIMBATh B3aUMO- Marepuaia

CBA3b, BLI6I/IpaTb HY>XXHOC IJIA
BBITIOJIHEHUA JAHHOI'O 3aJaHUA

3 eJ1aTh JIOTUYECKUE 3a- YMeTb IpUMEHSTh MOJIy4YEHHbIE
Ilonumanue KJIFOUEHUS], COCTABIIATH 3HAHUA B Pa3JIMYHBIX CUTYyaLUAX.
JlestenbHOCTD NIpU «5» QJIITOPUTM, MOJIEJIb HECJIOKHBIX | BBINOJIHATD 3aaHUs
OTCYTCTBHH SIBHO CUTyauuin KOMOMHUPOBAaHHOTO  XapakTepa,
BBIPAXXEHHOT'O COJIeprKaIINX HECKOJIBKO MOHSITHM.
aJIropuTMa

4 B coBepmieHCcTBE 3HATH YMerh NpUMEHATh  3HAHUS B
Osaajenue U3y4YEHHBIN MaTepUall, 0001 HecTaHAApPTHOM
YMCTBEHHOM CBOOOJTHO CUTYaIIHH. Camocrosi-
CAMOCTOSITEJILHOCTBIO  «5» OpPUEHTUPOBATHCS B HEM. TeJAbHO BBINOJHATH TBOPYECKUE
TBopueckas HNMeTh 3HaHUSA U3 HCCIIEI0BATEIILCKUE 3aJaHUS.
HCCIIEI0BATEIIbCKAS JIOTIOJTHUTEIbHBIX UCTOYHUKOB. | BBINOIHATHL QyHKINU
JIeSITENIbHOCTD Brnanets onepanusMu orude- | KOHCYJIbTaHTA.

CKOT'O MBIIIJICHHUS.
CocTaBJATL MOJIENb JIO00H
CUTYaIUH.

Kpurtepuu u HOpMbI OLleHKH 3HAHUI, YMeHUI U HABBIKOB 00y4YaloLUXCsH
1o MaTeMaTHKe.

1. Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOH 00VYAIOUUXCA N0 MameMamuKe.

OtMmeTKka «5», eciu:
paboTa BHITIOTHEHA MOJTHOCTHIO;
B JIOTHYECKHUX PACCYKIEHUSIX U 000CHOBAHUU PELICHUSI HET MPOOEIIOB U OIIUOOK;
B pPCIICHWHW HET MaTeMaTHYECKHWX OMMUOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, KOTOopas He
SIBIISIETCS CIIEJICTBUEM HE3HAHUS WM HETIOHUMAaHUS Y4eOHOTO MaTepuana).

OTMeTKa«4» CTaBUTCSA B CICIYIOIMIMNX CIyqasx:
paboTa BBIMIOJIHEHA TMOJHOCTHIO, HO OOOCHOBAaHHWS IIAroB pPEIIECHUS HEIOCTATOYHBI (€CTH yMEHHE
000CHOBBIBAThH PACCYKICHUS HE SIBISUIOCH CIICUATBHBIM 00BEKTOM IMPOBEPKH);
JOTIYIIEHBI OJlHA OIMMOKa WU €CTh JBa — TPU HEAOYETa B BBHIKIAJKAX, PUCYHKAX, YEPTEKax WIH
rpadukax (ecim 3T BUJIbI pabOT HE SBJSUIUCH CTICIIHATBHBIM OOBEKTOM IIPOBEPKH ).

OTMeTKAa «3» CTaBUTCS, SCIIH:
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JIOTYIIIEHO OoJiee OMHOM OmMOKM win Ooyiee IBYX — TPeX HEIOYETOB B BBIKIIAIKAX, YEPTEIKAX WIH
rpadukax, Ho oOyJaromuncs 001aaaeT 00s13aTeILHBIMI YMEHUSAMU 110 TIPOBEPSEMOI TeMe.

OTMeTKA «2» CTaBHUTCS, SCIIH:
JIOTTYIIEHBI CYIECTBEHHBIC OIIMOKH, MOKa3aBIINe, 4To 0Oydaromuiics He o0yiagaeT o0s3aTebHBIMU
YMEHMSIMH 110 IaHHOI TeMe B IIOJTHOM Mepe.

Otmetka «1» cTaBUTCS, €CIIH:

paboTa moKasajga IOJIHOE OTCYTCTBHE Yy OOydarollerocsi o0s3aTeNbHBIX 3HAHUW U yMEHUH 110

IPOBEPSEMON TeME WIIM 3HAUUTENbHAS YaCTh paOOTHI BHIIIOJHEHA HE CAMOCTOSTEIBHO.

YuuTtenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIA OTBET Ha BOIPOC WM OPUTHHAIIBHOE PElleHUE
3a[a4i, KOTOPbI€ CBUIETEIbCTBYIOT O BBICOKOM MaTEeMaTHYE€CKOM PAa3BUTUH O0YYAIOILIETOCS; 3a peIIeHUE
Oojiee CIIOKHOM 3aJaud WM OTBET Ha OoJiee CIOXKHBIM BOINPOC, MPEATIOKEHHBIE O0ydYaronemycs
JOTIOTHUTEIHLHO TTOCIIE BBIMTOTHCHUS UM KaKUX-THOO IPYTHX 3a/laHuM.

2. OueHKa yCmHblX 0neen o8 00yuarnuiuxca no Mamemamuxe
OTBeT OLIEHUBAETCS OTMETKONH«S», €ClIU YUEHHUK:

MOJIHO PaCKpPBLI coiepKaHUe MaTepraa B 00beMe, IPelyCMOTPEHHOM MTPOrpaMMOil U yUeOHUKOM;

U3JIOKUJ MaTepual TPaMOTHBIM SI3BIKOM, TOYHO HCIOJIb3YsS MAaTeMaTUYECKYyH) TEPMHHOJIOTHUIO U

CUMBOIIMKY, B OIpe/IeJICHHON JIOTHYECKOM MOCIeI0BaTeNbHOCTH;

MIPABHJIBHO BBIITOJIHUJ PUCYHKH, YSPTEKH, TPA(QUKHU, COyTCTBYIOIINE OTBETY;

MoKa3aj YMEHHE WJUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MpPUMEpPaMH, MPUMEHSTh €€ B HOBOI

CUTYaIlU! TIPH BBITIOJTHEHUH MMPAKTUICCKOTO 3a/IaHUS;

MIPOJIEMOHCTPHUPOBAI 3HAHUE TEOPUU PAHEE U3YUCHHBIX COMYTCTBYIOIINX T€M, C(POPMUPOBAHHOCTh U

YCTOHYMBOCTB UCTIOJB3YEMBIX TIPU OTBETEC YMCHHI U HABBIKOB;

OTBeUas CaMOCTOSTENbHO, 0€3 HABOSIIIUX BOMPOCOB YUUTES;

BO3MOXXHBI OJTHA — JIB€ HETOYHOCTH IPH OCBEIICHUH BTOPOCTETICHHBIX BOIPOCOB HJIM B BBHIKJIAJIKAX,

KOTOPBIE€ YUEHUK JIETKO UCIPABUII TIOCTIE 3aMEUaHUs YUUTEIS.

OTBeT OIICHUBACTCSI OTMETKOM «4», €CIIM YIOBIETBOPSECT B OCHOBHOM TPEOOBaHUSM Ha OIICHKY «5», HO
IIPU STOM UMEET OJIUH U3 HEJIOCTATKOB:

B U3JIOKEHHWH JOIMYIICHBI HeOOoJbIIMe MpoOenbl, He HMCKa3WBIIEE MaTeMaTHYECKOE COJEpiKaHue

OTBETa;

JOTYIIIEHBl OJMH — JIBa HeIo4YeTa MpPU OCBEIICHWH OCHOBHOTO COJEp)KaHWs OTBETA, MCIPABICHHBIC

Moclie 3aMeYaHus YIUTes;

JIOTYIIEHBI OMIMOKa MM OoJiee IBYX HEAOYETOB IPH OCBEUICHHH BTOPOCTEIIEHHBIX BOIPOCOB WM B

BBIKJIQJIKaX, JIETKO UCIIPABIICHHBIE MTOCIIE 3aMEYaHUs YIUTETIS.

OTMeTKa «3» CTaBUTCS B CIICAYIOIINX CITydasx:

HEMOJHO PACKpPBITO COJEepKaHue Marepuana (coiepkaHhe H3JI0KEHO (parMeHTapHO, HE BCeraa

MOCJIEIOBATENBHO), HO MMOKa3aHO o0Iee MOHMMaHHWE BOMpPOCca M IMPOAEMOHCTPHPOBAHBI yMEHWUS,

JOCTaTOYHBIE Ui YCBOGHUSA MPOrpaMMHOrO Marepuana (ompenenensl «TpeGoBaHHsIMH K

MaTeMaTHYECKOH MOIrOTOBKE 00YUYAIOMIMXCs» B HACTOSAIIECH MTporpaMMe 1o MaTeMaTHKe);

UMENNCh 3aTPYAHEHUS WIH JOMYIICHBbl OMIMOKM B OMpPEIEICHUM MAaTeMaTH4YeCKOW TEPMHUHOJIOTHUH,

YyepTrexax, BBIKJIAIKAX, HCIIPABICHHBIC MIOCIIC HECKOIBKUX HABOSIINX BOIMPOCOB YUUTEIS;

YUEHUK HE CIPABUJICS C MPUMEHEHHEM TEOPUH B HOBOW CHUTYAIlMH MPHU BBHIMOJIHEHUU MPAKTHYECKOTO

3aJ]aHMs, HO BBITTOJHIII 33/IaHUST 0053aTEIbHOTO YPOBHS CIIOKHOCTH TI0 JTaHHOU TeMe;

MPH TOCTATOYHOM 3HAHMU TEOPETUYECKOT0 MaTepuaia BbISIBIEHA HEAOCTaTOYHAs CHOPMUPOBAHHOCTh

OCHOBHBIX YMECHHI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIICAYIOIINX CIydasK:
HE pPacKpbITO OCHOBHOE COJIep KaHKe yueOHOro MaTepuarna;
oOHapy»XeHO He3HaHWEe YUYSHUKOM Ooublielt in Hanboiee BaXKHOW 4acTH y4eOHOro MaTepHuana;
JIOTTYIIICHBI OITUOKYU B OTIPECIICHUN TTOHITHH, TIPH HCITOJIb30BAHHHA MaTeMaTHICCKOW TEPMHHOJIOTHH,
B PUCYHKaX, UyepTekax Wid rpadukax, B BBIKIAIKaX, KOTOPbIe HE MCIPABIEHBI MOCIE HECKOIbKUX
HABOJISAIIUX BOITPOCOB YIUTEIIS.

OT1meTka «1» cTaBUTCS, €CIIU:
YUEHHK OOHApYXWJ TIOJHOE HE3HAHHWE M HEMOHMMaHWE M3y4aeMOoro y4eOHOTro marepuaja WiIH He
CMOT OTBETUTH HU HA OJIMH U3 MMOCTABIEHHBIX BOMPOCOB MO0 U3YYCHHOMY MaTepHaIy.

O0mas kaaccupukanus omnodOK.
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[Ipu oueHke 3HaHWH, YMEHUN U HABBIKOB OOYYAIOIIMXCS CIEAYeT YYUTHIBATh BCE OMIMOKHU (IpyOble U
HErpyOble) U HEJOUYETHI.
I'pyObiMu cunTaoTcs OIIMOKM:
HE3HAHUE OIPEAEIEHUS] OCHOBHBIX IIOHATUMN, 3aKOHOB, IIPaBWJI, OCHOBHBIX IIOJIO)KEHUH TEOPHH,
He3HaHue (HopMyJ1, OOLIETIPUHSITHIX CUMBOJIOB 0003HAYEHUH BEJIMYMH, €IMHUI] UX U3MEPEHNUS;
HE3HAaHNE HAUMEHOBAaHUM €IMHULl U3MEPEHMUS;
HEYMEHHE BBIICIUTh B OTBETE IT1aBHOE;
HEyMEHHE IPUMEHSTh 3HAHUSI, AITOPUTMBI JUIsl pELICHUs 3a/1a4;
HEyMEHHeE JieJ1aTh BBIBOJIbI U 0000ILEHMS;
HEYMEHHE YUTATh M CTPOUTH I'paduKy;
HEYMEHHE I10J1b30BaThCs IEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPAaBOYHUKAMU;
IIOTEPsl KOPHSI UM COXPAHEHHUE IOCTOPOHHET0 KOPHSI;
otOpackiBaHue 03 0OBSICHEHHI OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIIHOKH;
BBIUUCIIUTENIbHbIE OUIMOKHU, €CJIM OHU HE SIBJIIIOTCS] OITUCKOM;
JIOTHYECKHUE OIIUOKH.
K HerpyObIM ommOKam cieayer OTHECTH:
HETOYHOCTh (OPMYJIUPOBOK, OINPEICIICHUHN, TOHATUI, Teopuil, BBbI3BAaHHAs HEIOJHOTONW OXBaTa
OCHOBHBIX IIPU3HAKOB OINPEACIIAEMOr0 IOHATUS WM 3aMEHOW OJHOIO - JIBYX W3 3THX IIPU3HAKOB
BTOPOCTETIEHHBIMU;
HETOYHOCTb Ipaduka;
HEPaLMOHAIbHBIN METOJ pelIeHUs 3a/a4i WM HEJIOCTaTOYHO IPOJAYMAaHHBIN IJIaH OTBETa (HapylleHue
JIOTMKH, TOJMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);
HEpaLMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JIpYroi JIUTEPaTypOi;
HEYMEHHME pellaTh 3aJjauu, BHIIOIHATD 3aJJaHus B 00IEM BHJIE.
Henoyerammu sBisroTCS:
HepalOHAJIbHbIE TIPUEMBbI BBIYMCICHUN U IPeoOpa30BaHU;
HeOpE)KHOE BBIMTOJIHEHHE 3aITUCEH, YePTEXKEe, CXeM, rpauKOB.
Kontpoas 3YH npenyaraercst npu OpoBeIEHUU MaTeMaTHMUECKUX IUKTAHTOB, MPAKTUYECKUX padorT,
CaMOCTOSITENIbHBIX Pa0OT 00y4aroIIero 1 KOHTPOJIUPYIOIIEr0 BUIa, KOHTPOJIBHBIX padoT.

Ocnoenoe coodepircanue no memam

XapaKTepncTuKa OCHOBHBIX BUJAOB JACATCIbHOCTH YUYCHU-

Tema . N
Ka (Ha ypoBHe Y4eOHbIX AeiicTBHI)

1. HatypaabHble YHCJIa M HIKAJIBI. (50 u)

Harypanbusiii  psin.  Jecaruunas |OnuckIBaTh CBOMCTBA HATYPAIBLHOTO Psijia.
cuctema cumcienus. Apudmernueckue |UutaTh U 3anuChiBaTh HATypalbHBIE YWCIIA, CPAaBHUBATh U
JICUCTBUSA C HATYpPaJbHBIMH YHUCJIAMU. |yIOPSAOYHBATH HX.
CaotiicTBa apumMeTHyecKuX NeHCTBUIN. |BBIMOTHATH BBIUMCICHHUS C HATypaldbHBIMH  YHCIIAMU;

Crenenp c HaTypAJIbHBIM | BBIYMCIIATh 3HAYEHUS CTEIIECHEN.
[IOKA3aTEeJIEM. ®dopmynupoBaTh CBOMCTBA apU(PMETHUYECKHX JCHUCTBU,
KBanpar u ky6 yucna. 3aMMchiBaTh MX C MOMOUIbIO OYKB, MPeoOpa3oBbIBATH HA UX

YucnoBble BBIpaKEHUS, 3HAYEHHUE |OCHOBE YHCIIOBBIE BBIPAKEHUS.
YUCIIOBOTrO  BbIpaxeHHWs. [lopsnox |AHanu3upoBaTh M OCMBICIMBaTh  TEKCT  3ajlayH,
JICCTBUI B YHUCIIOBBIX BBIPAKEHMSX, |MepeOopMysInpoBaTh yciioBHe. V3Biekarh HEOOXOIUMYIO
UCIIONIb30BaHUE CKOOOK. Pemenue |uHpOpManuio, MOJAEIUPOBATh YCIOBHE C IMOMOIIBIO CXEM,
TEKCTOBBIX 33/1a4 apU(PMETUUYECKUMHU |pPUCYHKOB, pEAIbHBIX NPEAMETOB; CTPOUThH JIOTUYECKYIO

CIOCOOaMHU. LETIOYKY PACCYKIECHUI; KPUTUUECKN OLIEHUBATh MTOJyYEHHBIN
Jemurenu Hu KpaTHbIE. |OTBET, OCYILECTBISTH CAMOKOHTPOJIb, IPOBEPssl OTBET Ha

HauGonpmmii  oOmuit  JAenuTenh; |COOTBETCTBHE YCIOBHIO.

HauMEHBIIIEE ob1ee KkpatHoe. |®opMmynupoBaTh ONpEACNICHUs] JIEIUTENs] U  KPaTHOTO,

CporictBa  nenmuMmoctd. [IpW3HAaKW |[OPOCTOrO W COCTABHOIO YHCIA, CBOMCTBA M MPHU3HAKU
nenumocty Ha 2,3,5,9,10. Ilpocteie U |1eIuMOCTH.

coctaBHble  uymucia.  Paznoxenue |Jloka3plBaTh UM ONpOBEpraTh € IMOMOIIBI0 KOHTPIPUMEPOB
HATYpaJILHOTO 4YHCIIa Ha TMPOCThIE |yTBEepKIeHUs o nenumoctd uymcen. KiaccubunumpoBars
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MHOXUTENH. JIeJIeHUE C OCTAaTKOM.

HaTypajibHbIE 4ucla (YETHbIE, HEYETHBIC, MO OCTaTKaM OT
JIeICHUS Ha 3 U T. 11.)

HccnenoBate mpoCTEHIIME YHUCIOBBIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YHUCIIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIC C UCTIONb-
30BaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA)

2. Ipoou (120 u)

OObikHOBEeHHBIE  ApoOH.  OCHOBHOE
CBOWCTBO JIpo0wu. CpaBHeHue
OOBIKHOBEHHBIX JpoOeH.
Apudmernueckue NnercTBUsS c
OOBIKHOBEHHBIMHU JIPOOSIMH.

Haxoskzaenue yacTu OT LEJI0ro v LeJIoro
110 €ro YacTH.

JlecsiTuunble poodu. CpaBHeHue
JeCATUYHBIX poOer. Apudmernueckue
JNeUCTBUS € JACCATUYHBIMU JPOOSIMH.
[IpencraBnenue aecsTuyHOM ApodU B

BUJIE OOBIKHOBEHHOM Ipoou u
OOBIKHOBEHHOM B BUJIE NECATUYHOM.
OtHowenune. Ilponopuus; OCHOBHOE

CBOMCTBO IIPONOPLIUH.
[IpolieHThI; HaXOXAEHUE MPOIEHTOB OT

BEJIMUYUHBI M  BEIWYUHBI IO €€
MPOLEHTAM; BBIPAXKEHHE OTHOIICHUS B
MIPOLIEHTAX.

Pemenue TEKCTOBBIX 3a7a4

apu(MeTHYECKUMH CrIoco0aMu

MopenupoBaTh B rpadUuecKoil, mpeaMeTHOH (hopMe MOHATHSL
Y CBOMCTBA, CBSI3aHHBIE C TIOHSATHEM OOBIKHOBEHHOH APOOH.
dopMynUpoBaTh, 3aMUCHIBATH C TIOMOINBID OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpOOH, ITpaBujIa JICUCTBUI ¢ OOBIK-
HOBEHHBIMHU JAPOOSMHU.

[IpeoOpa3zoBbiBaTh OOBIKHOBEHHBIE JPOOH, CPAaBHUBATH H
YIIOPSI0YHBATH UX. BoInonHsTh BBIYKCIICHUS c
OOBIKHOBEHHBIMH JIPOOSIMH.

3anuchiBaTh W YHTATh JECATHYHBIE apoOu. IlpencraBisTh
OOBIKHOBEHHBIC JPOOM B BUJIC JIECATHYHBIX W JICCATHYHBIC B
BHJIe¢ OOBIKHOBCHHBIX; HAXOJUTh ICCSITHUHBIC MPUOIMKCHUS
OOBIKHOBEHHBIX APOOCi.

CpaBHUBaTh W YIOPSAIOYMBATH JICCATUYHBIE IpoOH. Bbi-
TTOJTHATh, BBIYUCICHUS C JCCATUIHBIMH IPOOSIMH.
Hcnonb30BaTh 3KBUBAJICHTHBIE MPEJICTABICHUS JIPOOHBIX
YUCeN NMPU UX CPAaBHEHUH, TIPH BBIYUCIICHUSX.

BBITIOHATE TPUKHUIKY U OLICHKY B XOJI€ BRIYHCIICHUH.
OOBACHATH, YTO TaKO€ MPOLEHT. [IpencTaBisTh MPOIECHTHI B
Ipo0sIX U ApoOH B MPOIEHTAX.

OcymectBnars nouck uapopmaiuu (8 CMU), coxepxareit

JJAaHHBIE, BBIPA)KCHHBIE B IPOLIEHTaX, MHTEPIPETUPOBATH HX.
IIpuBoguTe HpUMEpBl  HCIOIL30BAHHMS  OTHOLUEHUH B
IIPaKTHKE.

Pemrate 3a7aun Ha MPOLEHTHI M IpoOU (B TOM YMCIE 3a1a4H
U3 peaJbHOM TNPaKTUKH, HCIOJIb3YsSd HpPU HEOOXOAWMOCTH
KaJIbKYJSATOP), UCIONb30BaTh MOHATUS OMHOWEHUs U Npo-
nopyuy TIpYU PEIICHUH 3aad.

AHanu3upoBaTh M OCMBICIMBATh TEKCT 3ajgauu, nepedop-
MyJIMPOBaTh YCJIOBUE, W3BJIEKaThb HEOOXOAMMYIO HH(OpMa-
LU0, MOJIEIMPOBATh YCIOBHE C TMOMOIIBIO CXEM, PUCYHKOB,
peabHbIX TMPEAMETOB; CTPOUTH JIOTUYECKYIO IIEMOYKY
pacCyXAeHUI; KPUTUYECKU OLICHWBATH IIOJIYYEHHBIN OTBET,

OCYIIECTBJISITh ~ CAMOKOHTPOJIb,  TPOBEPsis  OTBET  Ha
COOTBETCTBHUE YCIOBUIO.
[IpoBOIUTH HECIIOKHBIE HCCIEIOBAHUSA, CBSI3aHHBIE CO

CBOWCTBaMM JIPOOHBIX YMCEIN, ONUPAsCh HA YHUCIOBBIE HKCIe-
PUMEHTHI (B TOM YHCIIE C HCIOJB30BAHMEM KAIIbKYIISATOpA,
KOMIIbIOTEPA)

3. Paunonaabhbie ynciaa (40 u)

[TonoxxurenbHbIE U OTPULIATENBHbBIE
yuciaa, MoAyidb uucia. M3oOpaxkeHue
qKcesl TOUKaMU KOOPJINHATHON MPSIMOI;

reoMeTpuyeckas HMHTEpHpeTanus
MOZYJIS YHCIIA.

MHO0keCTBO EIBIX quCell.
MHOXECTBO  pallMOHAJIBHBIX  YHUCEIN.
CpaBHEHHE  pAlMOHAIBHBIX  YHCEIL.
ApudmeTndeckne JeHUCTBUS C

pauvoHanbHbIMU unciamMu. CBOKMCTBa
apu(MeTHUECKUX NeHCTBUI

[IpuBOaUTE IPUMEPHI UCIIOIB30BAHUS B OKPYXKAIOLIEM MHUPE
MOJIOKUTETIBHBIX M OTPHUIATENbHBIX 4YHCeN (TemrepaTypa,
BBIUTPBILI-TIPOUTPBILL, BBILIE - HI)KE YPOBHSA MOpS U T. I1.).
N300paxkaTh TOYKaMHU KOOPAMHATHOW MPSMOW IOJOXKH-
TEJIbHBIE U OTPULIATEIIbHBIC PALIMOHAIIBHBIC YHCIIA.
XapakTepu3oBaTb MHOXECTBO IEJIBIX YHCEI, MHOXECTBO
palMOHAIbHBIX YHUCEIL

®opMyIHpoBaTh U 3aMUCHIBATH C MOMOUIbI0 OYKB CBOWMCTBa
JEUCTBUNM C PpAaLMOHAIBHBIMU YHUCIAMH, IPUMEHATH Ul
IpeoOpa30oBaHUs YHUCIOBBIX BBIPAKECHUH.

CpaBHUBaTh M YyNOPSAOYMBATh pAlMOHAJIbHBIE YHCIA, BBI-
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|HOHHHTB BBIYHUCJICHUS C pallMOHAJIbHBIMH YU CJIAMHA

4. U3mepeHusi, npuOIHKeHUs, OLEHKU. 3aBUCHUMOCTH MKy BeJnunHamu (20 u)

Eaununel uaMepenus oauHvl, niowaou,
0bvema, Maccol, BpemeHU, CKOPOCHU.

[Ipumepsr 3aBUCUMOCTEN MEXKIY
BEJIMYNHAMU cKOpoCmb, epems,
paccmosnue;  Npou38oOUMeEIbHOCHb,
epems, paboma; yewa, KOAUUECMEBO,
cmoumocmvy W nap. llpencrasienue
3aBUCUMOCTE B BuIe  (opmyi.
Beruncnenus o popmyiam.

Pemenne TEKCTOBBIX 3a1a4

apu(METHUECKUMH CIOCOOaMu

BripakaThb OOHM €IUHUIBI U3MEPEHHS] BETUYMHBI B JIPYTUX
€IMHUIIAX (METPhl B KUJIOMETpaX, MUHYTHI B yacax u T. I1.).
OxpyryisiTh HaTypalbHBIE 4YHCIA U JCCSITHYHBIC IPOOH.
BbINOMHATE TPUKKUIKY U OLIEHKY B XO/I€ BHIYUCIICHUH.
MonenpoBaTb HECIOXHBIE 3aBUCHMOCTH C IIOMOILBIO
(hopMyII; BBIIOTHATH BBIYUCIICHUSA IO PopMyIaMm.
Hcnonp30BaTh 3HaHUS O 3aBHUCHUMOCTSIX MEXy BEJIMYMHAMU
(ckopocTb, BpeMms, paccTosiHHe, paboTa, POU3BOIU-
TEJIbHOCTH, BPEMs U T. I1.) IPU PEIICHUHU TEKCTOBBIX 3a/1a4

5. daemeHTHI ajredphI (25 1)

Hcnonp3oBanue OyKB Jisi 0003HAUCHUS
quCell; s 3aImucu CBOMCTB
apu(METUUECKHUX JICHCTBHM.
bykBeHHbIE BbIpaXeHHS (BBIPAKEHUS C
nepeMeHHbIMH). YuciaoBoe 3HAYEHHE
OYKBEHHOI'O BBIPaKECHHUSI.

VYpaBHeHue, KOpPEHb YpaBHEHHUSI.
Haxoxnenune HEN3BECTHBIX
KOMIIOHEHTOB apruPMETHIECKUX
JIEUCTBHI.

JlekapToBbI KOOPAMHATHI HA IJIOCKOCTH.
[TocTpoeHne TOUKH MO €€ KOOpAUHATaM,
OnpejiesieHue KOOpJAUMHAT TOYKU Ha
IJIOCKOCTH

UurtaTth U 3anMChIBaTh OYKBEHHBIE BBIPAKEHHUS, COCTABIISATh
OYKBCHHBIE BBIPQKCHHUS 110 YCIIOBUSAM 3a]1a4.

Boruncnsate yncinoBoe 3HaueHHE OYKBEHHOTO BBIPAXKECHHS MPU
3a/IaHHBIX 3HAYEHUSAX OYKB.

CocraBnsAiTb ypaBHEHHMS 1O YCIOBUSAM 3anad. Pemats
MPOCTEUIIINE YPABHEHUS HA OCHOBE 3aBHUCUMOCTEH MEXKIY
KOMITOHEHTaMHU apu(PMETUUECKUX JICHCTBUH.

CtpouTh Ha KOOPJIWMHATHOHN IUIOCKOCTH TOYKH M (UTYPHI 11O
3a/IaHHBIM KOOPJAMHATAM; ONPEAENIATh KOOPAUHATHI TOUEK

6. OnucarenbHas cratuctuka. BepositHocrs. Komounnaropuka. Muoskecrsa (20 u)

[IpencraBieHre AaHHBIX B BUJE TaOIuLl,
Jarpamm.

IlonsiTue ©0 Ccay4yalHOM OIIBITE W
coObITuH. JloCTOBEpHOE M HEBO3MOXKHOE
coObITUs. CpaBHEHHE IIAHCOB.
Pemenne  kKOMOMHATOPHBIX
nepedopoM BapHaHTOB.
MHoOXecTBO,  DJIE€MEHT  MHOXKECTBa.
ITycroe wmHoxecTtBo. IlonMHOXecCTBO.
OObenuHEeHNE U TEpeceyeHUue MHO-
KECTB.

WnmrocTpanss  OTHOLIEHUM — MEXAY
MHOKECTBaMH C IIOMOUIBIO JHarpamm
Ditnepa-Benna

3aga4

N3Bnekary nHbOpMaIuio U3 TaOIUI] U IUarpamMm, BBITIOIHSITh
BBIUMCIICHUS 0 TaOJIMYHBIM JaHHBIM, CPABHUBATh BEJIIMYHMHBI,
HaXOJUTh HaUOOJIbIINE U HAUMEHbBIIINE 3HAYEHUS U JIp.
BeimonHaTe cOop uHGOpMAaLKMUM B HECIOXKHBIX CIydasx,
OpraHHU30BbIBATh MH(OPMALIKIO B BUJE TaOIHUIl U UarpaMM, B
TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPHBIX IIPOTPaMM.
[IpuBoUTE MpUMEPHI CIy4YallHBIX COOBITHH, JOCTOBEPHBIX U
HEBO3MOXHBIX cOObITHI. CpaBHHMBAaTh IIAHCHl HACTYIUICHUS
COOBITHI; CTPOUTH PEYEBbIE KOHCTPYKIMH C UCIIOJIb30BAaHUEM
CIIOBOCOUYETAHUH DoJ1ee 6epoamHto, Maio8eposmHo U Ap.
BoinonHATe mepebop BceX BO3MOXHBIX BapUaHTOB  JUIS
nepecyera 0OBEKTOB MJIM KOMOMHAIMH, BBIJAEIATh KOMOUHA-
LMW, OTBEYAOLIUE 3aJaHHBIM YCIOBUSM.

[IpuBoAUTH MpUMEPHI KOHEYHBIX M OECKOHEYHBIX MHOXKECTB.
Haxomuth oObenuHeHHEe W TepeceYeHHe KOHKPETHBIX
MHOXeCTB. [IpUBOIUTH MpHUMEPH HECIOXKHBIX KJIacCH(pHKa-
LUH U3 Pa3IMYHBIX 00IacTel KU3HHU.

NnmrocTpupoBaTh TEOPETHUKO-MHOKECTBEHHBIE IOHATUS C
MOMOIIBIO KpYyroB Jilyiepa

7. Harasinnas reomerpus (45 u)

Harnsgasie npencraBinenus o ¢urypax
Ha IUIOCKOCTH: NpsiMas, OTPE30K, JIyY,

yroi, JIOMaHasl, MHOTOYT'OJIbHUK,
MpaBUJIbHBIN MHOT'OYTI'OJIbHUK,
OKPY’KHOCTb, Kpyr. YeThIpexyroiabHUK,
IPSIMOYTOJIBHUK, KBaJpar.

TpeyronbHUK, BUIBI TPEYTOJBHUKOB.

Pacrnio3HaBaTh Ha yepTexax, pUCyHKax, B OKpYXKaroleM MUpe
reoMeTpuueckue Gpurypsl, KoHpurypauuu Guryp (Iiockue u
MpOCTpaHCTBEeHHBIE).  [IpHBOAMTH  TpUMeEpHI  aHAJIOTOB
reOMeTPHUECKUX (DUTYP B OKpPY’KAIOIIEM MHpE.

N3obpaxkats reoMerpudeckue Gurypsl U ux KoHpuUryparuu
OT PYKH U C HCIHOJb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB.
N3obpaxaTs reoMmeTpuieckre (GUryphl Ha KJIET4aTol Oymare.
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N3ob6pakenne reoMeTpuuecKux Quryp.
B3aumnoe pacmoaokKeHnue JIBYX
IPSIMBIX, JBYX OKPYKHOCTEH, IPSIMOU U
OKPY>KHOCTH.

Jnuna ortpeska, snomaHou. Ilepumerp
MHOIOYyrojabHuKa. EqMHHULBI n3MepeHus
JUIMHBL. M3MepeHue anuHBl OTpeE3Ka,
IIOCTPOCHHE OTPE3Ka 3aJaHHOM JIIMHBI.
Yron. Buasl yrnos. I'panycHas mepa
yria. IsmepeHne U ocTpoeHue yrios ¢
IOMOUIbIO TPAHCIOPTUPA.

[TonsaTne miomaau (Urypsl; €IUHULBI

U3MEpEHUs TUTOIIATH. [Tnomanp
OpsSAMOYTOJIbHUKA, KBajpaTta. PaBHoO-
BEJIMKHE (DUTYPBIL.

Harmnsiinele IIPEJCTaBICHUS 0
IOPOCTPAHCTBEHHBIX  (urypax:  Kyo,
napajjenenunes, Mpu3Ma, MUpaMuia,
map, cdepa, KOHYC,  LWJIHHIP.
N300paxkenue IPOCTPAHCTBEHHBIX
¢uryp. IIpumepsr CEYCHUH.
MHororpaHHHKH, IIpaBUJIbHBIE

MHOTOrpaHHuKH. [IpuMepbr pa3BepTok
MHOTOT'PaHHHUKOB, IIHJIMHIIPA U KOHYCA.
[lonartue oObema; eAMHUIBI OOBEMA.
O6Bem MPSIMOYTOJIBHOTO
napauiesienurnesna, Kyoa.

[TonsiThe o paBeHcTBe  (uryp.
[lenTpanpHas, oceBas W 3€pKajlbHas
CUMMETPUHU. N3o06paxkenue
CUMMETPUYHBIX PUTYD

N3mepsATh ¢ MOMOLIbI0 MHCTPYMEHTOB U CPAaBHHUBATh JJIMHBI
OTPE3KOB M BEIWYMHBI yriIoB. CTpOUTH OTPE3KH 3aJaHHON
JUIMHBI C TIOMOILBIO JIMHENKHU U LUPKYIIS U YIJIbl 3a/1aHHOM Be-
JUYMHBI C TIOMOIIbIO TpaHcHopTHpa. BelpaxkaTe ogHU
CTpaHULbl U3MEPEHUS JJIUH Yepe3 ApYyTHeE.

BoruncnsaTe 1miomanyd KBaapaToB U MPSMOYTOJBHUKOB, HC-
MOJIB3Yst (POPMYIIBI TUTOIIAAM KBaIpaTa M MPsIMOYTOJIbHUKA.
BoipaxkaTh OJHU €IUMHUIBI U3MEPEHHs IUIOMAAN 4Yepes
IpyTHeE.

W3roraBnuBath NpOCTpaHCTBEHHBIE (UTYPHI U3 Pa3BEPTOK;
pacrno3HaBaThb pPa3BEpPTKU KyOa, mapajielenunena, Iu-
pamubl, IWIMHApPA U KOHyca. PaccmaTpuBarh mpocreiiniue
CeUeHHsI MPOCTPAHCTBEHHBIX (QHUIyp, MOJy4aeMble IyTeM
MPEeIMETHOTO WJIH KOMIIBIOTEPHOTO MOJICIHPOBAHUS, OIpe-
nensiTh ux BuA. COOTHOCHTH MPOCTPAHCTBEHHBIE (PUTYPHI C UX
MPOEKIMSIMUA Ha TJIOCKOCTb.

Boruucisate 00beMbl Ky0a W MPSMOYTOJIBHOTO —Tapasiie-
nenunena, MCHonb3ys (opMmynbl o0bema Kybda U IPSIMO-
YroJIbHOTO Napajuiesenunena. Beipaxarb OJJHU €IUHULBI U3-
MepeHHst 00beMa uepes JpyTue.

HccnenoBaTh M OMUCHIBATH CBOMCTBA TEOMETPUIECKUX (DUTYD
(TIIOCKUX M MPOCTPAHCTBEHHBIX), UCIOJIB3Ys SKCIIEPUMEHT,
HaOIOZeHNEe, W3MepeHHe, MoJenupoBaHue. lcrmonb30BaTh
KOMITBIOTEPHOE ~ MOJEIUPOBAHHE W  OKCIEPUMEHT IS
U3Y4EHHUsI CBOMCTB T€OMETPUUYECKUX OOBEKTOB.
MopnenpoBaTh  TeOMETPUYECKHE  OOBEKTHI,
Oymary, MIacTHJINH, IPOBOJIOKY U AP.
HaxomuTe B OKpyKarolleM MUpPE IUIOCKUE U IpPOCTpaH-
CTBEHHBIE CUMMETPUYHBIE (PUTYPBHI.

Pemarp 3a1aun Ha HaXOXKJEHUE JUTUH OTPE3KOB, EPUMETPOB
MHOTOYI'OJIbHUKOB; TpaJyCHOW MEpbl YIJIOB; ILIOLIAICH
KBaJIpaTOB U MPSMOYTOJbHUKOB; O0bEMOB KyOOB M IIps-
MOYTOJIBHBIX MapajiesIenune1oB, Kyoa. BeiaensaTs B ycnoBun
3a/1a4M JaHHbIEe, HEOOXOUMBbIE JJISl PEILIEHUS 3a]]aui, CTPOUTD
JIOTUYECKYI0 LENOYKY pacCyXACHHUM, COIOCTABIATH IOTY-
YEHHBIN Pe3yNbTaT C YCIOBUEM 3a/IauH.

N300paxxaTh paBHbIE (PUTYpBI; CUMMETPUYHbIE (DUTYPBI.
KoHcTpynpoBaTh OpHaMEHTBI U MApKeThl, U300paxas UX OT
PYKH, C IIOMOLIbK0 HMHCTPYMEHTOB, a TaKXe MCIOIb3Ys
KOMITBIOTEPHBIE TPOIPAMMBI.

HCIIOJIb3YA

Pezepe epemenu (20 u)

AJITEBPA 7-9 (306 u)

OcHoBHOeE coepkaHue M0 TeMaM

XapaKTepl/ICTI/lKa OCHOBHBIX BHM/IO0B JI€ATCJIBHOCTH Y4eE-
HHMKA (Ha yPOBHe Y4eOHBIX /IeiiCTBHII)

1. leiicrBuTebHbIe yncaa (15 u)

Pacumiupenne MHOXeCTBa HaTypaibHBIX
yucen  J10 MHOXECTBAa  IIEJBIX,
MHOKECTBA LENBIX YHCENI 0 MHOMXeE-
CTBa palMvOHAJIbHBIX. PaHI/IOHaJ'IBHoe
YHCJI0 KaK OTHOIIeHWe M/n , rme m —
LeJI0€ YKCII0, N — HaTypaJIbHOE.

CreneHb ¢ OEJIbIM ITOKA3aTCIICM.

KBagpaTHbiii kopeHb u3 uncia. KopeHb

OnuchIBaTh MHOXKECTBO ILIEJIBIX YHCENl, MHOXECTBO pPalLUO-
HAJIBHBIX YMCEeJl, COOTHOUICHNE MEXKIY STUMH MHOKECTBAMH.
CpaBHMBaTh M YNOPSAAOYMBATH pAIOHAIBHBIE YHUCIA, BBI-
MONHATh  BBIYMCIICHUS C  pAallMOHAIBHBIMH  YHUCIIAMH,
BBIUUCIIATH 3HAUEHUS CTENEeHEH C LIENbIM IT0Ka3aTeNeM.

dopmynupoBaTh ONpeeIeHne KBAJIPATHOTO KOPHS U3 YHCTIA.
Ucnonw3oBath rpaduk GyHKIME y = x° 1A HAXOXKACHHUS

KBaJIpaTHBIX KOpHEHl. BeruncnsaTe TOYHBIE M MPHOIMKEHHbBIE
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TPETbEH CTENEHU. 3amuch KOpPHEH ¢
MOMOINBI0  CTENEHU C  JIPOOHBIM
IOKa3aTelIeM.

[TonsiTue 00 WpparMOHATLHOM YHCIIE.
HppanuoHalbHOCTE  4yHCIIa 2 wm
HECOU3MEPUMOCTh CTOPOHBI Hu
JuaroHanyM  kBajgpata. JlecsaTUuHbIE
NPUOJIMKEHUS UPPAITUOHATILHBIX YHCE.
MHOXeCTBO JeHCTBUTEIBHBIX YHCET,
MPEJCTABICHUE ACHCTBUTEIBHBIX YHCEI
OCCKOHCUYHBIMU JIECATUYIHBIMHA
npo0simu. CpaBHEHHE JIEHCTBUTEIBHBIX
qHCell.

B3anMHO O0JHO3HAYHOE COOTBETCTBHE
MEXAYy JCHCTBUTEIbHBIMU YHUCIAMU U

3HaYeHUsT KOpHEH, HCIONb3ys TMpH  HEOOXOIUMOCTH
KAJIbKYJIATOP; IPOBOJUTH OLIEHKY KBAJPAaTHBIX KOPHEH.
@opMyIMpOBaTh OIPEACIICHUE KOPHS TPEThEU CTEICHH,
HaXOJUTh 3HAYCHUs KyOU4eCKUX KOpHEH, Ipu HeoOXoauMoc-
TU UCIIONb3Ysl, KAIbKYJISATOP.

HccnenoBaTh CBOWCTBA KBAJIpaTHOIO KOPHs, KyOMUYECKOTro
KOpHS, ITIPOBOJIS YHCIIOBBIE DKCIIEPUMEHTBI C UCIIOIb30BAHUEM
KaJIbKYJIATOPA, KOMIIBIOTEPA.

[IpuBOIUTE IPUMEPBI UPPALMOHAIIBHBIX YHCEIl; PACIIO3HABATH
panMoHalIbHbIE U UPpALMOHAIIbHBIE YNCIIa; U300paXkaTh yucia
TOYKaMU KOOPJAMHATHOU IIPSMOM.

Haxonute necsaTuuHble NPUOIMKEHHUS pPALUOHAIBHBIX U
MPPALMOHAIIBHBIX YHCEJl; CPaBHUBATh M YIOPSAAOYUBATH
JEHCTBUTEIIBHBIE YUCIIA.

OnuceiBaTh MHOYKECTBO JI€HCTBUTEIBHBIX YUCEIL.

TOYKaAMH KOOPJMHATHOM npsmoil. [Mcronp30BaTh B NUCBMEHHOM  MaTE€MAaTUYECKOW  pedu
UucmoBele MPOMEKYTKH: HMHTEPBAIL, |0003HAYCHUS U TpadudecKue M300paKEHUS YHCIOBBIX MHO-
OTPE30K, Iy KECTB, TEOPETUKO-MHOKECTBEHHYIO CHMBOJIUKY
2. U3mepenusi, npuéamkenus, onenku (10 v)

Haxonuth, aHanmu3upoBaTh, COMOCTABIATH YHCIOBBIE Xa-

[Ipubmmxennoe 3HAUCHUE |PAaKTEPUCTUKH 0OBEKTOB OKPYKAIOIIETO MUPA.

BEJIMYUHBI, TOYHOCTh MNpUONKeHHs. |cronp30BaTh 3amuch 4YHMCEN B CTAaHJAPTHOM BHJE IS
Pa3zmepbl  00BEKTOB  OKPY)KAOIIETO | BEIPAXKCHHS pa3MEPOB 0OBEKTOB, JUTUTCIILHOCTH MTPOIIECCOB B

Mupa (OT 3JIEMEHTapHBIX 4YacTUL 0
BcenenHoii), 1IMTEIBbHOCTh MPOLIECCOB

B OKpyXaromeM wmupe. Beigenenue
MHOXUTeNsT - creneHn 10 B 3ammcu
yyucna.

Ilpukuaka uW  OLIEHKA PE3yJbTaTOB
BBIYMCIICHUI

OKpYKaIOIIeM MHpE.
CpaBHHMBaTh 4YHCIa M BEJIWYHMHBI, 3alMCAaHHBIE C WCIIONb-
3oBaHueM ctenenu 10.

Hcnonp3oBate paszHeie (OPMBI  3alHMCH  MPUOIMKEHHBIX
3HAYEHHI; JeaTh BBIBOJBI O TOYHOCTH NMPHOIMKEHHS MO UX
3aITUCH.

BBIMONHATE ~ BBIUMCIEHUS € pEaIbHBIMH  JIaHHBIMHU.
BEINOTHATE NIPUKUAKY U OIIEHKY Pe3YJIbTaTOB BEIYUCICHHUH

3. Beenenue B aareopy (8 «)

bykBenHbie BBIPKECHUSI
(BBIpaXKEHUS MIEPEMEHHBIMH).
UucnoBoe  3HaueHue OYKBEHHOT'O
BbIpaKkeHMs. JlomycTUMble 3HayeHUs
nepeMeHHbIX. [locTaHOBKA BBIpaKEHUN
BMECTO NIEPEMEHHBIX.

[IpeoOpazoBanue OYKBEHHBIX
BBIDQXEHU HAa  OCHOBE  CBONCTB
apudMeTHUecKnx AercTBUi. PaBeHCTBO
OYKBEHHBIX BhIpaskeHUH. T0oX1eCTBO

C

BoinonusaTe 3JIeMEHTapHbIE 3HAaKOBO-CUMBOJIMYECKUE
JeUCTBUS: MPUMEHATh OYKBBI JUIl 0003HAUYEHUS 4HCelN, IS
3anMcy OOIIMX YTBEP)KIEHUN; COCTaBISITh OYKBEHHBIE BbIpa-
KEHHUS 10 YCJIOBMSM, 3aJaHHBIM CJIOBECHO, PUCYHKOM WM
4yepTeKoM; MpeoOpa3oBbIBATh alNreOpanyeckue CymMMbl H
MIPOU3BECHUS (BBINOJIHATh NPUBEACHUE IOJO0OHBIX clarae-
MBIX, PACKpPBITHE CKOOOK, YIPOILIEHNE IPOU3BEICHUI).
Bbruucnare uyuciioBoe 3Hau€HHE OYKBEHHOTO BBIPaXKEHMUS,
HaXOJUTh O00JIACTh JIOMYCTHUMBIX 3HAUE€HUN NEPEMEHHBIX B
BBIPAKEHUU

4. Muorounensl (45 vy)

Crenenn c HaTypaJIbHBIM
MoKa3aTejieM u ee CBOICTBA.
OnHouneHbl W MHOTOYIEHBI. CTENeHb
MHOTOulIeHa. ClOXKCHHE, BBEIYHUTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. DopMyiibl
COKpAILIEHHOI0 YMHOXEHUA: KBaApar
CYMMBI U KBajJpaT
Pa3HOCTH. dopmyna pa3HOCTH
KBaaparoB. lIpeoOpa3oBaHue 11€70TO
BBIPAXXEHUSI B MHOrowiIeH. Pa3noxenue
MHOTOYJICHA Ha MHOKHTEIIH:
BBIHECEHHE OOIIEro MHOXHUTEIS 3a
CKOOKHM, TPYNIHUPOBKA, TPHUMECHECHHE

®opmyaupoBaTh, 3alUChIBaTh B CHUMBOJIMYECKON Qopme U
00OCHOBBIBaTh CBOICTBa CTENEHU C HATypaJbHBIM IOKa3a-
TeJeM; TPUMEHSITh CBOWCTBA CTEMEHH ISl MPeoOpa3oBaHUS
BBIPAYKEHHUI U BBIYUCIIEHUN
BEIToIHATE AeHCTBUS ¢ MHOTOYICHAMH.
Jloka3eiBaTh (HOPMYINBI COKPAIIEHHOTO YMHOXEHUS, MpH-
MEHSTh X B MPE0OPa30BAHUSIX BBIPAKEHUN U BHIYUCIICHHUSIX.
BBINOHATE pa3iiokeHne MHOTOWIEHOB Ha MHOKHUTEIIH.
Pacno3naBath KBaApaTHBIM TPEXUJIECH, BBISICHATH BO3MOXK-
HOCTb PA3JIOKEHHUSI HAa MHOYKWTENH, MPEACTABIIATh KBaaApar-
HBIA TpPEX4JE€H B BUIE MPOU3BEACHUS JIMHEHHBIX MHOKUTE-
JIeit.
[IpuMeHsaTh paznuuHbie (GOPMBI CAMOKOHTPOJSI TPU BBI-
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(bopMyIT COKPAIIIEHHOTO YMHOXKEHUSI.

MHOro4ieHbl ¢ OJJHOM MEPEMEHHOM.
Kopenp  muorounena. KBagparnbiit
TPEXUJICH, pa3JIOKEHUE KBAJIPATHOTO
TpequeHa Ha MHOXKUTCIIN

MOJTHEHUHU TPeoOpa3oBaHUiA

5. Anredopanyeckue apoou (22 )

Anrebpanueckast 1podb. OCHOBHOE

CBOMCTBO  anreOpanyeckod  JIpoOH.
Cokpaiienue npodeid. CrokeHue, BbI-
YHUTaHUE, YMHOKEHHE, TeTICHHUE

anredpanvdecKkux Ipooei.
CreneHb C WENbIM TIOKa3aTeleM H ee
CBOIICTBA.

PanyoHaibHbIe BBIPQXKCHUS W HX
npeoOpa3oBaHusl. JlokasarenbCcTBO
TOXKJIECTB

dopMynupoBaTh OCHOBHOE CBOMCTBO alre0pandeckoi 1poou
U IIPUMEHSITh €ro JUlsl IpeoOpa3oBaHus Apooeil.

BeimonusaTe aeiictBusi ¢ anreOpamueckumu apoosmu. [lpen-
CTaBJIATh LI€JIO€ BBIPA)KEHUE B BUJI€ MHOTOYJIEHA, IpOOHOE -B
BU/JIE OTHOILIEHUSI MHOTOUIEHOB; JOKa3bIBaTh TOX/IECTBA.
DopMyIMpOBaTh ONPEACIICHUE CTEIEHW C LEJIbIM I0Ka3a-
tesieM. QOpMyIIMpPOBaTh, 3aIIMCHIBATh B CHMBOJIUYECKOH (op-
M€ U WUIIOCTPUPOBATh MPUMEPAMU CBOWCTBA CTEIIEHU C Lie-
JBIM TIOKa3aTesieM; MPUMEHATh CBOICTBA CTENEHU LI TPeod-
pa3oBaHus BBIPAXKCHUM U BBIYHUCICHUMN.

6. KBagparubie kopuu (12 u)

[loHATHE  KBAApATHOTO  KOPHS;
apu()METHUECKOr0 KBAJPATHOTO KOPHS.
VpaBHenue Buaa x> = a. CBoiicTBa
apu(MEeTHUECKUX KBaJpPAaTHLIX KOPHENi:
KOPEHb U3 TPOU3BEIEHMS, YACTHOTO,
cTeneHy; ToxaecTsa (-a)? = a, rae a >
0, Va? a . Ilpumenenue CBOWCTB
apu(METHUECKUX KBAJPAaTHBIX KOpHEil
K IpeoOpa3oBaHMIO YHCIOBBIX BbIpa-
KEHMH M K BBIYMCIICHHAM

Jloka3pIBaTh ~ CBOWCTBA  apH(PMETHYECKHUX  KBaJPaTHBIX
KOpHEIi; IPUMEHSATh UX K IPeoOpPa30BaHHIO BBIPAKECHUH.
BbIauciaTe 3HaYCHHUS BBIPAKESHHUN, COJIEPIKAIIUX KBAJAPATHBIE
KOpHH; BBIpQXaTh IEPEMEHHBIE M3 TEOMETPHUYECKHX H
busnueckux Gopmyi.
Wccnenoparh ypaBHEHHE X
npuOIMKEHHBIE KOpHU Tipu >0

= a,; HaxXOJUTb TOYHBIC H

8 u)

7. YpaBHeHus ¢ 01HOI nepeMeHHOii (3
VYpaBHeHUE C OJHOW TEPEMEHHOM.
Kopenn YpaBHEHMUS. CgoiicTBa
YHUCIIOBBIX DPABEHCTB. PaBHOCMIBHOCTH
YpaBHEHUM.

JInneiinoe YpaBHEHHE. Pemenue
YpaBHEHUH, CBOJAIIMNXCS K TUHEHUHBIM.
KBanpatHoe ypaBHenue. Henonnsie
KBaJpaTtHble  ypaBHeHusa. Dopmyna
KOpHEH  KBaJpaTHOTO  YPaBHEHHS.
Teopema Buera. Pemenue ypaBHeHUH,
CBOIALIUXCS K KBaJIpaTHbIM.

bukBapaTHOE ypaBHEHUE.

IIpuMmepsl pellieHNs ypaBHEHUN TPETber
Y YETBEPTOM CTENEHEN pa3iIoKEeHUEM Ha
MHOXUTEIIH.

Pemenue JIPOOHO-PAIIMOHATTEHBIX
YpaBHEHUM.
Pemenue TEKCTOBBIX 3a71aq

ayre0panyeckuM crnocooom

[IpoBoauTh  [IOKa3aTeNIbHBIE  PACCYXKIACHUSA O  KOpHAX
YpaBHEHHUsI C OMOPOM Ha OmpeeNeHne KOpHs, (PyHKIIMOHAIb-
HBIE CBOMCTBA BBIPAKECHUIA.

Pacnio3HaBaTh JIMHEHBIE U KBAIpaTHBIE YPABHEHUS, LIEJIbIE U
IpoOHBIE ypaBHEHUS.

Pemlate nMHENHBIEC, KBaJApaTHBIE YpPaBHEHUS, a TaKXKe
YpaBHEHHMs, CBOJSIIMECS K HUM; pelaTh JpOOHO-paiioHalb-
HBIC YPAaBHEHUS.

HccnenoBaTh KBaJgpaTHbIE ypPaBHEHHUS MO JUCKPUMHHAHTY H
Koa¢pduLreHTam.

Pemate TekcTOBBIE 3ajjaud  anreOpandeckuM CrHocoOOM:
MEPEXO/IUTh OT CIOBECHON (POPMYIHPOBKH YCIOBHS 3a/la4yM K
anreOpandeckoi MOJIENU MyTeM COCTaBJICHUs YpPaBHEHUS; pe-
maTh  COCTaBJIEHHOE  YpAaBHEHWE;  HMHTEPIPETUPOBATH
pe3yabTar

8. Cucrems! ypaBuenmii (30 u)

YPaBHCHI/Ie C JByMsd HCPECMCHHLIMU.

JluneliHoe  ypaBHEHME C  JByMs
nepeMeHHbIMU.  [Ipumepsl  pereHus
YpaBHEHUH B LEIBIX YHCIIAX.

Cucrema  ypaBHEHMM ¢  AByMs
MePEMEHHBIMH. PaBHOCHIIBHOCTH
cucteM ypaBHeHuil. Cucrema JABYyX
JUHEWMHBIX  YpPaBHEHHH C  JBYMs

Onpenensith, SBISETCS U Mapa YUCENl pPEUIeHHEM TaHHOTO
YpaBHEHUsA C JBYMs IIEPEMEHHBIMU; IPUBOLUTH IIPUMEPHI
pelieHnd ypaBHEHUH ¢ IBYMS IEpEeMEHHBIMHU.

Pemarp 3amaum, anreOpamueckodl MOJENBI0 KOTOPHIX SIB-
TISieTCSl ypaBHEHUE C ABYMS MEPEMEHHBIMU; HAXOIUTh IIENbIe
perieHus mytem nepedopa.

Pemate cucremsl IByX YpaBHEHHMU C ABYMs IIEPEMEHHBIMH,
yKa3aHHBIE B COJICPIKAHHH.
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MEPEMEHHBIMH; PELICHUE MOJICTAHOBKOM
U clokeHueMm. Pemenue cucreMm AByX
YpaBHEHUH, OJHO U3  KOTOPBIX
JIMHEWHOE, a APYyroe — BTOPOM CTere-
Hu. Ilpumepsl  pemieHus — cucreM
HEJIMHEHHBIX YpaBHCHUH.

Pemenue TEKCTOBBIX
anreOpanvdecKuM Crocooom.

3aga4

Pemarh TeKCTOBBIE 3amaud  anreOpanyecKUM  CIIOCOOOM:
MEPEXOIUTH OT CIIOBECHON (POPMYIHPOBKH YCIOBHS 3a/1a4yH K
anreOpanyeckoil MOJAETH IyTEeM COCTaBJICHHUS CHCTEMBI
yYpaBHEHUH; peniaTh COCTABICHHYIO CUCTEMY YpaBHEHUM; UH-
TEPIPETUPOBATH PE3YJILTAT.

9. HepaBencrBa (20 u)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHCTBO ¢ OHOM IEPEMEHHOI.

PaBHOCUIIEHOCTE HEPaBEHCTB.
JluHeitHple  HeEpaBEeHCTBA C  OJHOM
IIEPEMEHHOM. KBagparusie
HEpPABEHCTBA.

Cuctembl JMHEHHBIX HEPABEHCTB C

OJIHOM TIePEMEHHOM

@opMyIMpOBaTh CBOWCTBA YMCIIOBBIX HEPABEHCTB, WILIIO-
CTPHUPOBATh MX Ha KOOPIMHATHOW IPSMOM, IOKa3bIBaTh ai-
reOpanyecky; IPUMEHATh CBOMCTBA HEPABEHCTB B XOJE pe-
LICHMS 3a/1a4.

Pacnio3naBarh JIMHEHWHBIE W KBaJpaTHbIE HEPABEHCTBA.
Pewrate nuHelHbIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HeEpa-
BEHCTB. Pemars KBagpaTHbIE HEPaBEHCTBA, UCIIONb3YS TIpa-
(uyeckue npeacTaBIeHUs

10. 3aBHCHMOCTH M€Ky BeJTHYMHAMU

(15 u)

3aBHCHMOCTD MCKAY BCINYNHAMU.
HpeZ[CTaBJ'IeHI/Ie 3aBUCHUMOCTEHN MCKOAY

BeMIMYMHAMU B Buae  (opmyiL
Beoruucnenus no gopmyiiam.

[Ipsmas MPOMOPLIUOHAIIbHAS
3aBUCUMOCTb:  3ajaHue  (QopMyIoil,
KOO(QPHUIMEHT TPONOPIHOHATHLHOCTH;
CBOMCTBA. [Ipumepsr IPSIMO
HIPONOPLHUOHATIBHBIX 3aBUCUMOCTEM.
O6parHas IPONOPLUOHATIbHAS
3aBUCUMOCTh: 3ajaHue (HopMysou,>
KOA(pUIUEHT oOpaTHOI
IPONOPLUOHAIBHOCTH; CBOWCTBA.

[Ipumepsl 0OpaTHBIX MPOMOPIIMOHATE-
HBIX 3aBUCHMOCTEM.

Pemenue 3aga4 Ha MPAMYIO
OPOMOPLUUOHATIBHYID M OOpaTHYIO
MIPOTIOPITMOHAIBHYIO 3aBUCUMOCTHU

Cocrapnatbs GOpMyIbl, BBIpaXKAIOUIUE 3aBUCUMOCTH MEXIY
BEJTMYMHAMU, BRIYUCIIATH 1O PopMyIam.

PacrioznaBate mpsMyr0 u 00paTHYIO MpPOIMOPLHOHAIBHBIE
3aBUCHMOCTH. PemaTh TEKCTOBBIC 3a/ladll HA TPSIMYIO U 00-
paTHYIO TPOMOPIUOHAIBHBIE 3aBHCHUMOCTH (B TOM YHCIE C
KOHTEKCTOM M3 CMEXHBIX JUCIUTUINH, U3 PEATbHON KU3HU )

11. Yucaosbie pynkuun (35 u)

JlexapToBbl KOOpAMHATBI HA IIJIOCKOCTH.
I'padmueckas uHTEpIpeTalus ypaBHEHUS

C ABYMs INIEPECMCHHBIMU.

['paduk nUHEHHOrO ypaBHEHHUS C ABYMs
NEPEMEHHBIMH, YTTIOBOH KO3(h(UIIMEHT

OpsIMOM;  YCIIOBHE  MapaylIeNIbHOCTH |JI€HUS 71l pEeLIeHUs U UCCIIEJOBaHMS YPABHEHUH U CUCTEM
HPSMBIX. Bbruucnate 3HadeHus (QyHKIUHE, 3a7aHHBIX (QOpMYyJIaMu
['paduku  npocTedmmX  HETMHEHHBIX |(IIpU HEOOXOIUMOCTH UCIOJIB30BaTh KaJIbKYJISATOP); COCTaB-
ypaBHeHMI  (mapaboma,  rumepOoa, |IATh TaOaHIbl 3HAYeHUH (PYHKIUH.

OKPYKHOCTB). Crpoutrp mno Toukam Trpaduku ¢yHkuuil. OnucbBaTh
I'paduueckas MHTEpHIpeTanusi CHUCTEMBI |CBOWCTBA (YHKIMM HAa OCHOBE €€ TIpaduyeckoro
YpaBHEHUH C ABYMSI IEPEMEHHBIMU MIPEJICTaBICHHUS.

[TonsTtue byHKINN. Ob6nacte |MonenupoBaTh peajbHble 3aBUCUMOCTH C  IIOMOIIBIO
omnpejeNeHuss M MHOXKECTBO 3HaueHuii (popmyn u rpaduxoB. HuTepnperupoBaTh rpapuku

¢ynkuuu. CrnocoObl 3a1aHus (YHKLUH.
I'padpux ¢ynkmuu. CpoiicTBa (GyHKINH,
ux oToOpakeHue Ha rpaduxe:
BO3pacTaHue | yObIBaHWEe (DYHKIUH,

Ctpoutp rpaduKku ypaBHEHHUU C JBYMS IE€PEMEHHBIMHU.
KoHcTpynpoBaTh S5KBUBaJICHTHBIE PEUEBHIE BHICKA3bIBAHUS C
UCIIONIb30BaHUEM  aire0panyeckoro U TeOMETPUUYECKOTO
SI3BIKOB.

Hcnonb3oBaTh

(GyHKUIMOHANBHO-Tpauyeckre MpeacTaB-

pealbHBIX 3aBUCHMOCTEH.

Hcnonp30BaTh (YHKIMOHATBHYIO CUMBOJHKY JUIS 3alliCH
pa3Hoo0pa3HBIX (PAKTOB, CBA3AHHBIX C PacCMATPUBACMBIMU
GyHKIMsAMHU, oOoramiasi ONBIT BBIIOJHEHUS 3HAKOBO-
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(GyHKIMH, COXpaHEHHE
U TIOCTPOCHHE

HYTTU
Yrenue
GyHKIU.

[Ipumepsr  rpadukoB
OTPaKAIOIIUX pealIbHBIC MPOIIECCHI.
DyHKIUH,

3HaKa.
rpaduKoB

3aBUCHMOCTEH,

OIIMCBIBAOIIHUEC IIPAMYHO H

CUMBOJINYECKUX AeiCcTBUI. CTPOUTH peueBble KOHCTPYKIIUU
C MCII0JIb30BaHUEM (PYHKLIMOHAIBHON TEPMUHOJIOTHH.
Hcnonp30BaTh KOMIIBIOTEPHBIE MPOrpaMMbl JUIsl MCCIEH0-
BaHUs NOJIOKEHHUS HAa KOOPAMHATHOW IJIOCKOCTU Ipa)uKOB
GyHKIMH B 3aBHCHMOCTH OT 3HAauYeHHH K03(uIneHTOB,
BXOJSAIIUX B (hOpMYITY.

00paTHyIO MponopIHUoHaNIbHEIE |[Pacio3HaBate BuAbl W3ydaeMblx QyHknwid. [lokas3wiBaTh
3aBHCUMOCTH, UX TPaQUKH. CXEMaTUYECKU II0JOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
Jluneitnas  dyskrms, ee rpaduk  u|rpadukoB GyHKumHA Buaa y = kx, y = kx + b, y=\kx, y = ax,
CBOMCTBA. y=ax?+c, y =ax?+bx+c, B3aBHCUMOCTH OT 3HAYECHHUIA

KBagpartuunas ¢yHkuus, ee rpapuk u

CBOMCTBA.

CrenenHble (YHKUMU C HATYpaJbHBIMH
nokazaressiMu 2 W 3, ux TpaduKud
couictBa. ['paduku dynkumit y = K/x, y

=\/x,y=\x\

K03 PHUIHUEHTOB, BXOAALINX B (POPMYIIBI.
Crpouts TpaduKu H3ydaeMbIX (GYHKIHMHA; OIMUCHIBATH HX
CBOMCTBA

12. YucsioBbie nocjieoBaTeIbHOCTH. ApudMeTHYecKasi H reoMeTpuyeckas nporpeccuu (15 y)

Iloustue YHCJIOBOU
IIOCJICIOBATCIILHOCTH. 3aganue
OCJIEN0OBATEILHOCTU PEKYpPpEHTHOMU

dbopmyioit u GopmyIoi N-ro dieHa.
ApudmeTrnueckasi 1 reOMeTprIecKas
nporpeccur. QPopMynbl N-ro  4jeHa
apuPMETHYECKO H TeOMETPHUYECKOM
MPOTPECCHil, CYMMBI IEPBBIX
n- uieHoB. M300pakeHue 4YJICHOB
apuMeTHUecKoil H TeoMeTpPHUYECKOi
MPOTPECCUIl  TOYKAMU  KOOPJUHATHOMN

MJIOCKOCTH. JInHenHbIN "
SKCTIOHEHIIMAIBbHBIA  pocT. CIIOKHBIE
IIPOLEHTHI

[IpuMeHATh MHIEKCHBIE 00O3HAYCHUS, CTPOMTH PEUCBBIC
BBICKA3bIBaHUSI C UCIIOJIB30BAHUEM TEPMHUHOJIOTHH, CBA3aHHOM
C IOHITHEM MOCJICIOBATCIbHOCTH.

Beaucnare WiIeHBl ITOCHEIOBATECIBLHOCTSH, 3aaHHBIX
(dbopMyIoil N-ro wieHa WM peKyppeHTHOM Gopmynol. YcTa-
HABJIMBATh 3aKOHOMEPHOCTh B ITOCTPOEHUHU IMOCIEAOBATEIb-
HOCTH, €CJIU BBINMKCAHBI TIEPBbIC HECKOIBKO €€ WICHOB. M300-
paxarhb WIEHBI MOCIEA0BATEIbHOCTH TOYKAMU Ha KOOPJAUHAT-
HOM IIJIOCKOCTH.

PacrioznaBath apu()METHYECKYIO UM T'€OMETPHYECKYIO
MPOTPECCUU TPHU Pa3HBIX crocobax 3aaaHus. BeIBOIUTH Ha
OCHOBE JIOKa3aTEIbHBIX PACCYXICHUH (OPMYIIBI 00IIero
yjieHa apu(METHYecCKOo W TeOMETPUYECKOW MPOrpeccHii,
CyMMBI  TEpPBBIX J  YIEHOB  apu(METUUECKOU W
reOMETPUYECKON MPOTPECCUI; pemarb 3aJa4n c
KCIIOB30BaHUEM TUX (HOPMYII.

PaccmarpuBath mpumepsl U3 peasibHOW KU3HU, WILIIOCT-
pUpyOIIMe W3MEHEHHE B apu(PMETHUECKOW MpOTrpeccuu, B
reOMETPUYECKON MPOIPECCUU; U300paxarhb
COOTBETCTBYIOIIHME 3aBUCUMOCTU IPAPUIECKHU.

Pemate 3agaun Ha ClIOXKHBIE MPOLEHTHI, B TOM YHCIIE 3a-
Ja4l W3 pEeAbHOW TpPaKTUKH (C  HCIOJIh30BAHUEM
KaJIbKYJISITOpA)

13. OnucarenbHasi cratuctuka (10 v)

[IpencraBieHne JaHHBIX B BUJC
Ta0IuII, JUarpaMm, rpauKoB.
Crnyuaitnas W3MEHUYUBOCTb.
CraTucTuveckue XapaKTePUCTUKU
Habopa JAHHBIX: cpenHee
apudMeTuIecKoe, MeJIhaHa,
HauOoJIbIlIee U HAMMEHBIIIee 3HAUCHUS,
pa3mMax, aucriepcus. Penpe3eHTaTUBHBIC
U Heperpe3eHTaTUBHBIE BEIOOPKHU

W3BnekaTh MHGOpPMALMIO W3 TaOIUI] U AMArpamMM, BbI-
MOJIHATH BBIUMCJICHUS 1O TaOJIMYHBIM JNaHHBIM. OmnpenensTh
[0 JuarpaMMaM HauOoJbIllMe ¥ HauMEHbIIUE JJaHHBIE, CpPaB-
HUBATh BEJIMYUHBI.

Opranu3oBbIBaTh HH(GOPMALMIO B BUJE TAOIUI], CTOIOUATHIX
W KpYroBbIX JMarpamMM, B TOM 4HCJI€ C TOMOIIBIO
KOMITBIOTEPHBIX IPOTPaMM.

[IpuBoUTH IpUMEPHI YUCIOBBIX AAHHBIX (I[€HA, POCT, BPEMs
Ha JIOPOTY M T. J.), HaXOJUThb CpeaHee apudmeTrHueckoe,
pa3Max, TUCIEPCHI0 YUCIOBBIX HAOOPOB.

[IpuBoauTe conep)kaTeNbHBIE IPUMEPHl  HCIIOIb30BAHUS
CPEIHUX U AUCTIEPCUH JJISi OMUCAHMS JAHHBIX (YPOBEHB BO/IBI
B BOJIOEME, CIIOPTHBHBIE TOKAa3aTENIM, ONPEIEICHUE TpaHUL]
KJIMMaTH4ECKUX 30H

14. Cayuaiinble co0bITHSI H BeposATHOCTB (15 y)
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IlonsiTe O ciay4alHOM OIBITE U
CIIy4allHOM COOBITHH. JIEMEHTapHbBIC
COOBITHSL. Yacrota CIIy4aliHOTO
coObpITUA. CTaTHCTHYECKUH NOOIXON K
NOHSTHUIO BeposiTHOCTU. HecoBmecTHbIE

COOBITHS. dopmyna CIJIOJKCHMSA
BEPOSITHOCTEH. BepositHOCTH
MIPOTUBOIOJI0KHBIX COOBITHIA.
Hes3aBucumble coObITHS. YMHOXKEHHE
BeposATHOCTEe. JlocTOBEepHBIE U He-
BO3MOJKHBIC COOBITHSI.
PaBHOBO3MOKHOCTH COOBITHH.
Knaccuueckoe onpeJieJIeHue
BEPOATHOCTH

[IpoBoauTh ciydallHBIE 3KCIEPUMEHTBI, B TOM YHCIE C
MIOMOIIBI0 KOMIIBIOTEPHOI'O MOJEIUPOBAHUS, HHTEPIIPETUPO-
BaTh UX Pe3y/bTaThl. BEIYUCIATH 4acTOTY CllydaifHOrO cOObI-
TUS; OLICHUBATh BEPOSATHOCTD C IIOMOILBIO YaCTOTHI, IIOJy4EH-
HOH OIBITHBIM ITyTEM.

[IpyBoauTE NpUMEpPHI TOCTOBEPHBIX M HEBO3MOXHBIX CO-
ObITHil. OOBSICHATH 3HAYMMOCTh MaJIOBEPOATHBIX COOBITUH B
3aBMCHUMOCTH OT UX IIOCJIEACTBUM.

Pematp 3a1aun Ha HaXOXKAEHUE BEPOSITHOCTEN COOBITHI.
[IpuBoauTE npHUMEpPHI NPOTUBONOJIOXKHBIX CcOObITHH. Hc-
MOJb30BaTh IIPU PELICHUM 33a4 CBOMCTBO BEPOSITHOCTEU
IIPOTHBOIOJIOKHBIX COOBITUI

15. DnemenThl KOMOUHATOPHUKH (8 )

Pemenne koMOMHATOpPHBIX —3aaay
nepebopom BApPUAHTOB.
Komb6unaTopHoe mpaBujio YMHOKEHUS.
[TepectanoBku u dakTopua

BemmonHsATe  mepebop BceX BO3MOXHBIX BapUaHTOB IS
nepecyeTa 00ObEKTOB MIM KOMOWHAITHH.

[TpumMeHATh, TpPaBWIO KOMOMHATOPHOTO YMHOXXEHHS IS
peleHus 3a/1a4 Ha HAXOXKICHHUE YHCIa OOBEKTOB MM KOM-
OvHanuil (IMaroHaM MHOTOYTOJBHHUKA, PYKOIIOXKATHUS, YUCIIO
KOJIOB, U(POB, MAPOJIEH H T. II.)

Pacrio3HaBath 3a7a4M Ha OIpEIENICHUE YHCIIA IEPECTAaHOBOK
Y BBITIOJTHATH COOTBETCTBYIOIINE BHIYHUCIICHUSI.

PemaTp 3aaun Ha BEIYMCIICHHE BEPOSTHOCTH C IPUMEHEHHEM
KOMOWHATOPHUKH

16. Muo:kecTBa. JjieMeHThI JOTUKH ( 7 u)

MHOXECTBO,  DJIEMEHT  MHOKECTBaA.
3ajaHue MHOXXECTB IIE€PEUYUCIICHUEM
JJIEMEHTOB, XapaKTEePUCTUYECKUM
cBoiictBoM. CTaHJapTHBIE 0003HAUYEHUS
YUCITOBBIX MHOKECTB. [Tycroe
MHOXECTBO M  ero 0o0O3Ha4yeHue.
IToaMHOXKECTBO. O0BeanHEHNE Hu
[IEPECCUCHUE  MHOXKECTB,  Pa3HOCTb
MHOXkeCTB. MiumrocTpanus OTHOIIEHHH
MEXIY MHOXECTBAMH C IIOMOIIBIO
nuarpamm Diepa-Benna.
Omnpenenenne. AKCHOMBI M TEOPEMBI.
JlokazarenbcTBOo. JloKazaTenbCTBO OT
IIPOTUBHOTIO. Teopema, oOpaTtHas
naHHou. [Ipumep n koHTpIpUMED.
Wnmroctpanuss  OTHOLIEHUM — MEXKIY
MHOECTBAMU C IOMOIIBIO JUarpaMm
Olinepa-BeHHa.

[TonsiTne 0 PaBHOCWIBHOCTH,
CJIEIOBAHNH, ynoTpebaeHue
JIOTUYECKHUX CBSI30K eciu mo 6 mom u
moabko mom  cayyae. Jlornueckue
CBSI3KM U, UNU

[IpuBoUTE MpUMEpPHl KOHEUHBIX U OECKOHEYHBIX MHOKECTB.
Haxonute oObeaMHEHME M HepeceueHHe KOHKPETHBIX
MHOXECTB, Pa3HOCTb MHOXECTB. [IpMBOIWTH NpuMepsl He-
CJIO’KHBIX KJIaCCU(PHUKALIHA.

Hcnons30BaTh TEOPETHKO-MHOXKECTBEHHYIO CHUMBOJMKY H
A3BIK TMPU PELIEHUU 3a7ad B XOJI€ U3YYEHUs Pa3IMYHBIX pas-
JIEJIOB Kypca.

Bocnpounssoauts (bopMyIHPOBKH OIPELIETICHU;
KOHCTPYHMPOBATh HECJIOKHBIE ONPENEICHUS CaMOCTOATENBHO.
BocnpousBoauts GoOpMyIHpPOBKH M J0Ka3aTENbCTBA U3y4YEH-
HBIX TEOPEM, MPOBOJAUTH HECIOXKHBIE JOKA3aTEIbCTBA CaMO-
CTOSITENIBHO, CCBUIAThCS B X0j€ OOOCHOBaHMN Ha ompezese-
HUs1, TEOPEMBI, aKCHOMBI.

NnmroctpupoBaTh MaTeEMaTHUECKHUE MOHATUSA U YTBEPKIACHUS
npuMepamu. lcnosnb30BaTe NMpPUMEPBI U KOHTPIPUMEPHI B
apryMeHTaluu.

KoHcTpynpoBathe MareMaTH4eCKHE MPEAIOKEHUS C TOMOIIBIO
CBA30K eciu mo 6 MmOM U MOAbKO MOM Clydae, JTOTUYECKUX
CBSA30K U, UNU

Peszepe spemenu 10 u

I'EOMETPUA 7-9 kanaccenl (210 u)

1. psimbie u yrawt (20 u)

Touxka, npsimasi, MJIOCKOCTb.
Otpe3ok, Jjayd. Yroa. I[Ipsmoit yrom,

cDOpMy.]’II/IpOBa.TI: ONpCACICHUA W WUIIOCTPUPOBATHL NOHATHUA
OTpe3Ka, Jy4Ya; yIJia, MPsIMOTO, OCTPOrO, TYNOTO M pas-
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OCTPBI M TYIOW YIJIBI, PAa3BEPHYTHIN
yrois. BepTukanbHble M CMEXHBIE YIJIBL.
buccektpuca yrma u ee CBOWCTBO.
CpolicTBa YIJIOB C MHapaJUIeIbHBIMH M
NEePIEeHIUKYIPHBIMU CTOPOHAMH.
B3anmHOe pacrosnoxeHue INpsAMBIX Ha

IUIOCKOCTH: IIapajulejbHBIE U  IIepe-
CEKaIOIUECs psIMBIE.
[IepnennukymnsapHsle npsMsie. Teopemsl
0 [1apauIeIbHOCTU U
NEPIEHANKYJIIPHOCTH MIPSIMBIX.
[lepneHaukynsp ¥  HaKJIOHHAas K

npsimoii. CepeaMHHBIN NEPIIEHIUKYJIISP
K OTPE3KYy.

['eomeTpruueckoe  MECTO  TOYEK.
MeTon reoMeTpUYeCKHX MECT TOYEK.
CBoiicTBa OHMCCEKTPHUCHI yrila M cepe-
JUHHOTO NEPIEHIUKYIIAPA K OTPE3KY

BEPHYTOTO  YIJIOB;
OMCCEKTPHUCHI yTIa.
Pacnio3HaBaTh Ha ueprexax, HM300paxkarb, (HOpMYyIHpPOBATH
OIIpEETICHUS TapaJUICIbHBIX NPSAMBIX; YIJIOB, 00pa30BaHHBIX
IpU TIEPECEYCHUU [IBYX TMapauICIbHBIX MPSAMBIX CEKYIICH;
NEePHEeHUKYISPHBIX MPSIMBIX; HEPIEHANKYIAPA U HAKIOHHON
K IIPSIMOIi; CEpEeIMHHOTO MEPIEHINKYISIPA K OTPE3KY.
OOBSICHATH, YTO TAKOE T€OMETPUYECKOE MECTO TOYEK, HpH-
BOJIUTH MPUMEPHI TEOMETPHUECKUX MECT TOYCK.
®opMynHUpoBaTh AKCHOMY MapAICIBHBIX TPSMBIX.
dopMmynupoBaTh M JIOKa3bIBaTb TEOPEMBI, BBIPAKAIOIINE
CBOMCTBa BEPTUKAIBHBIX U CMEKHBIX YIJIOB, CBOICTBA U MPU-
3HAKM MapaJuIeIbHbIX MPSIMBIX, O €JUHCTBEHHOCTH TEPIICH U -
KyJsipa K MpSMOM, CBOMCTBE NEPIEHAMKYISApa U HAKIOHHOM,
CBOWCTBaX OMCCEKTPHCHI yIia U CEPEeAMHHOTO MEPIICHINKYIIS-
pa K OTpe3Ky.

Pemate 3amaun Ha MOCTpPOEHHE, JOKA3aTEIBCTBO M BBIYHC-
neHus. BeIIensaTh B yCIIOBUM 3a/1a4d YCJIOBUE U 3aKIIFOUCHHE.
Omnwupasich Ha yCIOBHE 331a4H, IPOBOJUTH HEOOXOIUMBIE J10-
KazaTenbHble paccyxaeHus. CormocTaBiiTh MOTYYEHHBIH pe-
3yJIbTaT C YCIOBUEM 3aJ1a4H

BCPTUKAJIBHBIX W  CMCXKHBIX  YTJIOB;

2. Tpeyrojabuuku (65 u)

Tpeyronbauku.  IIpssMoyrosbHble,
OCTPOYTOJIbHBIE U TYNOYTOJIbHbIE
TPEYroJIbHUKHA.  BpicoTra,  Menuana,
OuccekTpuca, cpenHss JIUHUSA
TpeyroibHuka. PaBHOOenpeHHbIE U
pPaBHOCTOPOHHHUE TPEYrOJIbHUKY;
CBOICTBa U MPU3HAKU PaBHOOEPEHHOTO
TPEYrOJIbHUKA.

IIpu3naku paBeHCTBa

TpeyroiabHUKoB. IIpu3Haku paBeHcTBa
IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB.
Hepasenctso TPEYrOJIbHUKA.
CooTHoOmIEHHS MeXAy CTOPOHaMU U
yriaamu TpeyroiapHuka. Cymma yrios
TPEYTOJIbHUKA. Buemnue YTJIBI
TPEYroJbHUKA, TEOPEMa O BHEIIHEM
yrie TpeyronbHuka. Teopema @aieca.

ITogobue TPEYrOJIbHUKOB; K03~
¢unuent nonodus. IlpusHaku momoOus
TPEYTOJIbHUKOB.

Teopema [Tudaropa. Cunyc,

KOCHUHYC, TaHT€HC, KOTAHI'€HC OCTPOro
yrilia TpPsIMOYTOJIBHOTO TPEYTrOJbHUKA U
yrinoB ot 0° go 180°;, mpuBenenue k

OCTPOMY yIILy. Pemenue
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB.
OcHoBHOe TPUTOHOMETPHUUECKOE

ToxaecTBO. DOpMyIibl, CBSI3bIBAOIINE
CI/IHyC, KOCI/IHyC, TaHI'€HC, KOTaHI'CHC
OJIHOTO M TOro xe yria. Pemienue
TPEYTrOJIbHUKOB, TEOpeMa KOCHHYCOB H
TeopeMa CUHYCOB.
3ameyaTeabHbIC
TPEYTOJILHUKA:  TOYKHU

TOYKH
epeceyeHuUs

Pacnio3naBate Ha yepTexkax, (HopMyTUpoBaTh OIpEICIICHUS,
n300pakaTh  NPSAMOYTOJIBHBIA,  OCTPOYrOJNbHBIM,  TyIoO-
YrOJIbHBIN, paBHOOEAPEHHBINH, pABHOCTOPOHHUN TPEYroJbHU-
KH; BBICOTY, MEJMaHy, OMCCEKTPHUCY, CPEIHIOIO JINHUIO Tpe-
yroJIbHUKA.

@opMynUpOBaTh  ONPENCIIEHUE PaBHBIX TPEYTrOJIbHHUKOB.
®opmyaupoBaTh U J0Ka3blBaTh TEOPEMBbl O MpU3HAKaX pa-
BEHCTBA TPEYTOJIbHUKOB.

OOBACHATH U WILTIOCTPUPOBATh HEPABEHCTBO TPEYT OJIbHUKA.
@opmMynMpoBaTh M JOKa3bIBaThb TEOPEMBI O CBOMCTBAX H
MpU3HAKaX PaBHOOEAPEHHOTO TPEYTrOJbHHKA, COOTHOIIEHUSX
MEXJIYy CTOPOHAaMU W YIVIaMH TPEYrOJbHUKA, CYMME YIJIOB
TPEYroJbHUKA, BHEIIHEM yTJI€ TPEYroJbHUKA, O CPEAHEN JIH-
HUU TPEYTOJIbHUKA.

dopMyIHpOBaTh OMPEIETICHNUE MOJOOHBIX TPEYTOJIHLHUKOB.
@opMynMpoBaTh U JI0Ka3bIBaTh TEOPEMBl O IPHU3HAKAX
o100Ms1 TPEYroJbHUKOB, Teopemy Daneca.

DopMyIMpPOBaTh ONPENENICHNS U WIIIOCTPUPOBATh IOHATHS
CHUHYyCa, KOCHHYCa, TaHI€HCa M KOTaHI'€HCAa OCTpPOro yria
NPSIMOYTOJIBHOTO TPEYroJibHUKA. BBIBOAUTH (OpMYIIbl, BeIpa-
xKaroye QyHKIMH Yyria MpsMOYTOJIbHOTO TPEYrojbHUKA Ye-
pe3 ero crtopoHsl. POpMyINpPOBaTh U JOKa3bIBaTh TEOPEMY
[Mudaropa.

@opMyIMpOBaTh ONpPENEIEHUS CHHYCA, KOCUHYCA, TaHI€HCa,
KoTaHreHca yrios ot 0° go 180 BeiBonuTh Qopmyisl,
BbIpakarolre ¢yHkuuu yrioB ot 0° no 180° yepes GpyHKIUN
ocTpbix yrioB. DopMmynanpoBaTh M pa3bACHATH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. BBIUMCIATH 3HaueHUe
GbyHKIMM yriia 1O OJHOHW W3 €ro 3aJaHHBIX (YHKIIHM.
DopMyIMpPOBaTh U JI0KA3bIBaTh TEOPEMBI CHHYCOB M KOCHHY-
COB.

@opMynupoBaTh M JOKa3blBaThb TEOPEMbl O TOUYKax Iie-
pecedeHns CepeIUHHbIX MEPIEeHANKYIIPOB, OMCCEKTPHC, Me-
JIMaH, BHICOT WIM UX MPOJIOJDKEHUM.
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CEpPEANHHBIX MEPIECHANKYIIIPOB,
OHMCCeKTpUC, MeOuaH, BBICOT WIM HUX
IIPOJIOJKEHUN

WUccnenoBath  cBoOiicTBa
KOMITHIOTEPHBIX TTPOTPaAMM.
Pemate 3amaum Ha MOCTpOEHHUE, J0KA3aTEIbCTBO U BbI-
YUCJICHUS. BBIACTATh B yCIOBUM 3a7a4d YCJIOBHE M 3aKIIO-
yeHue. MoJienpoBath yCJIOBHUE 3a/1auu C MOMOIIBIO YepTeka
WU PUCYHKA, TPOBOIUTH JIOMOJHHUTEIbHBIE IOCTPOCHHS B
xone peureHus. Onupasch Ha JaHHBIE YCIOBUSA 3aJ]layH,
MIPOBOJIUTh HEOOXOAMMBIC pacCyXacHUsA. MHTeprnpeTupoBaTh
MOJTYYEHHBIN pe3yJbTaT U COMOCTABJIATh €ro C YCIOBUEM 3a-
Jadn

TPEYroJbHUKA C  IIOMOIIBIO

3. Yernipexyroabanku (20 u)

UYersipexyronbsHuk. Ilapamnenorpamm,
TEOPEMBI O CBOMCTBAX CTOPOH, YIJIOB U
JUaroHajel mnapaiesiorpaMMa U €ro
IIPU3HAKH.

[IpssMOyTOIBHUK, TEOpPEMA O PABEHCTBE
JUaroHaJIel MpsIMOYTOJIbHUKA.

Pom0, Teopema o cBOMCTBE JHaroHaieu.
KBanpar.

Tpamneuusi, cpeaHsis JIMHUS Tpamneluy;
paBHOOEpEHHAs Tpanenus

Pacnio3naBate, opMynupoBaTh onpeneneHue U u300paxkaTh
napajiesiorpaMM, — NPSIMOYTOJBHHUK,  KBajapar,  poMmo,
Tpaleluio, paBHOOSAPEHHYIO U HPSIMOYIOJbHYIO TpaIeLuH,
CPEJHIOIO JIMHUIO TPaIlCLUH.

®dopmynupoBaTb U JOKa3bIBaThb TEOPEMbl O CBOMCTBAaX U
MpU3HAKax IapajiesiorpaMma, MNpsIMOYTOJIbHHMKA, KBajpaTa,
pomba, Tpanemuu.

HccnenoBath CBOKCTBA 4YETBHIPEXYIOJBHUKOB C IIOMOIIBIO
KOMIIBIOTEPHBIX [TPOIPaMM.

Pemarp 3amauM Ha MOCTPOEHME, JI0OKA3aTEILCTBO M BbI-
yuciaeHus. MoaenupoBaTh ycaoBUe 3a7audl C IOMOILBIO Yep-
T€Xa UM PUCYHKA, IPOBOAUTD JIOTMIOIHUTEIbHBIE TIOCTPOCHUS
B XOZ€ peleHus. BplnenaTe Ha depTeke KOH(UIypaiuw,
HEOO0XOAUMBIE /ISl IPOBECHUS 000CHOBAHHI JIOTUYECKUX
11aros penieHus. MHTepnpeTupoBaTh NOIYYEHHBIH pe3yabTar
1 COIIOCTABJIATD €0 C YCIOBHEM 3aJ1a4H

4. MuoroyroapHuku (10 u)

MHOroyronabHuK. Beimykiieie
MHOT'OYTOJIbHUKH. IIpaBunbHbBIE
MHOTOYTOJIbHUKK. TeopemMa O cyMme
YIJIOB  BBIMYKJIOINO MHOIOYIOJbHUKA.

Teopema 0 CcymMMe BHEIIHHX YIJIOB
BBIITYKJIOTO MHOTOYT'OJIbHUKA

PacriozHaBaTh MHOTOYroJbHHUKH, (OPMYIUPOBATH
JIEJIEHNE U IPUBOANUTDH TPUMEPBI MHOTOYT'OJIbHUKOB.
®opMyaMpoBaTh U JI0Ka3bIBaTh TEOPEMY O CYMME YIJIOB
BBIITYKJIOTO MHOT'OYTOJIbHHKA.

HccnenoBath CBOMCTBA MHOIOYTI'OJIBHHKOB
KOMIIBIOTEPHBIX IPOTPaMM.

Pemarp 3amaun Ha [10Ka3aTeinbCTBO M BbIYMCIEHUS. Mo-
JIEJINPOBATh YCIIOBUE 3a7auyd C IOMOIIBIO YEpPTEKa WIH pH-
CyHKa, MPOBOJIUTh JONOJHUTEIbHBIE IIOCTPOEHUS B XOJI€ pe-
menust. laTepnpernpoBars NogydeHHBIH pE3ysbTaT U COIO-
CTaBJISITh €r0 C YCIIOBUEM 33]a4u

orpe-

C IIOMOIIBIO

5. Oxpy:xnoctb u Kpyr (20 u)

OxpyxHocte U kpyr. llentp,
panuyc, nuametp. [yra, xopaa. Cekrop,
CerMeHT. B3aumHOe pacnonoxxeHue
psAMOI u OKpY>KHOCTH, IBYX
okpyxHocTell. KacarenbHast u cexymas
K OKPY>KHOCTH, UX CBOMCTBA.

Bnucannsie u ONMCAHHBIE
MHOTOYTOJIbHUKHU. OKpy>KXHOCTb,
BIIMCAHHAs B TPEYTOJIbHUK, u
OKPYXHOCTb, OIMCaHHas OKOJIO
TpeyrojabHHUKa! Teopemsl 0
CYILIECTBOBAaHUH OKPYXHOCTH,
BIIUCAHHOM B TPEYroJbHUK, U
OKPYKHOCTH, OINMCAHHOMN OKOJIO
TPEYroJIbHUKA.

Bnucannsie u ONMCAHHbIE

@opMynMpoBaTh  ONPEACICHHUS IOHATHM, CBSI3aHHBIX C
OKPY’KHOCTBIO, CEKYIIEH M KacaTeIbHON K OKPYKHOCTH, YI-
JIOB, CBSI3aHHBIX C OKPY>KHOCTBIO.

®opmyaupoBaTh U JOKa3bIBaTh TEOpPEMbl 00 yriax, CBs-
3aHHBIX C OKPYKHOCTBIO.

N300paxaTth, pacmo3HaBaTb W ONHUCHIBATH  B3aUMHOE
PacCIIOJIOKEHUE IIPSIMOM U OKPYKHOCTH.

N3obpaxate U (HopMyaupoBaTh OMpEIEICHUS BIUCAHHBIX U
OMHMCAHHBIX MHOTOYTOJIbHUKOB U  TPEYTrOJIbHUKOB;  OK-
PY)KHOCTH, BIUCAHHON B TPEYTOJBHUK, U OKPYKHOCTH, OIH-
CaHHOM OKOJIO TPEYTOJIbHUKA.

@opmMyJIUpOBaTh U JOKa3bIBaTh TEOPEMbI O BIHMCAHHON U
OMMCAaHHOW OKPY>KHOCTAX TPEYrOJIbHUKA U MHOTOYTOJIbHUKA.
HccnenoBath cBOWCTBa KOH(UTYpaIlui, CBS3aHHBIX C OK-
PYKHOCTBIO, C TOMOIIBIO KOMITBIOTEPHBIX TPOTPAMM.

Pemate 3amaum Ha MOCTpOEHHE, JOKA3aTE€IbCTBO M BbI-
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OKPY>KHOCTH IIPaBUIILHOTO
MHOI'OYTOJIbHUKA.

Dopmysl JUIS BBIYMCIICHUS
CTOPOHBI [IPaBUIBLHOTO
MHOI'OYTOJIbHUKA, paguyca
OKPY>KHOCTH, BIINCAaHHOU B

IIPaBUJIbHBIM MHOTOYTOJIBHUK; paauyca
OKPY>KHOCTH, OIMCAHHON OKOJIO
IIPaBUIILHOTO MHOTOYT'OJIBHUKA

yucieHus. MoaenupoBars yciaoBUe 3aa4d ¢ IOMOIIBIO 4ep-
T€Xa WU PUCYHKA, IPOBOAUTH JONOIHUTEIbHBIE TOCTPOCHHUS
B XOZ€ peueHus. BpinensaTe Ha dYepTexke KOH(UTypaiuw,
HEOOXOAMMBIE IJIi IPOBEIEHHS OOOCHOBAaHUI JIOTMYECKUX
maroB pemienus. IHTeprnpeTupoBaTh OJIyYEHHBIN pe3yabTaT
U COIIOCTABJIATH €r0 C YCIOBHEM 3a/1a4H.

6. I'eomeTpuueckue npeodpasosanusi (

70 u)

[TonsiTie o paBeHcTBe  uryp.
[lonsiTne  OBWXKEHUSA:  oceBas |
[EHTpaJIbHAs CHMMETpUH,
napajulebHBId  MEpeHoC,  MOBOPOT.
[lonatne o momobum Quryp wu
TOMOTETUHU

OOBSCHATh U WIUTFOCTPUPOBATH TIOHSATHS PaBEHCTBA QUTYD,
noaobus. CTpouTh paBHbIE W CUMMETPUYHBIC (DUTYDHI,
BBITIOJIHATH NapaJljIeIbHBINA MIEPEHOC U TTOBOPOT.

Hccnenosars cBoiicTBa IOBWKECHUH C IIOMOIILIO KOMIIBIO-
TEPHBIX MTPOTPamMM.

BBIMOMHATE TIPOEKTHI MO TeMaM TE€OMETPHUYECKHUX Tpeod-
pa30BaHMil HA IJIOCKOCTH.

7. IocTpoenust ¢ nOMouIbI0 UPKYJisi 1 uHeiiku (5 u)

[TocTpoeHus ¢ MOMONIBIO LIUPKYIS U
nuHerikn.  OCHOBHBIE  3aJa4dl  Ha
MOCTPOCHUE: JIeIIeHue OTpe3Ka
MOIoJaM; IMOCTPOEHUE YIja, PaBHOTO
JAHHOMY; IIOCTPOEHHUE TpPEYroJbHUKA
0 TPEM CTOPOHaM; IOCTPOEHUE
NepHeHIUKYIsSIpa K MPSMOI;
MIOCTPOECHUE OMCCEKTPUCHI yIia;
JICJICHUE OTPE3Ka Ha 7 PABHBIX YacTen

Pemrate 3amaum Ha TOCTPOCHHE C TOMOIIBIO IMPKYIS W
JIMHEUKHU.

HaxoauTe ycioBuS CyIIECTBOBAaHHS PEIICHUS, BBIIOIHSITDH
MIOCTPOEHHE TOYEK, HEOOXOAUMBIX JJISi IIOCTPOCHUSI MCKOMOM
(burypsl, 10Ka3pBaTh, YTO MOCTPOEHHAs (UTYpa YAOBIETBO-
pseT yCIOBMSIM 3ajauu (ONpeneliTh YUCIO PELIeHUH 3a7a4yu
MIPH KaXXI0M BO3MOKHOM BBIOOpE TAaHHBIX )

8. U3mepeHue reomerpuyeckux BesnduH (25 u)

Jnmuna orpe3ka. JIMHa  JIOMaHOM.
[IlepumeTp MHOTOYTOJIbHHKA.
PaccrossHMe OT TOYKM 110 TNPSIMOM.
Paccrosinne Mmexny mnapauieabHBIMU
HPSIMBIMHU.

JUIMHa OKpYXHOCTH, 4YMCIO $; JIJIUHA
JyTH OKPY>KHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE
MEX]ly BEJIMYMHON LEHTPAJbHOTO yria
Y JNIMHOW IyTH OKPY’KHOCTH.

[lonsTe momanu TIOCKUX (UTYD.
PaBHOCOCTaBNIEHHBIE W PaBHOBEIMKHUE
¢urypsl. Ilnomane nOpsIMOYroJbHUKA.
[Tnomanu napajuiesiorpaMmma,
TpeyrojibHUKa W Tpamneuuu (OCHOBHBIE
dopmynbr). DopMynbl, BBIpaXKarolue
IUIOIIAJb TPEYrOJbHHKA 4Yepe3 JIBe
CTOPOHBI M YroJl MEXAYy HUMH; 4depes
NEPUMETP U Paguyc BIUCAHHOU OKpYK-
HocTh; Qopmyna [epona. I[lmomans
MHOroyroiapHuka. Ilmomane kpyra u
wionaap cekropa. COOTHOIIEHUE MEX-
Iy TUTOIIAISIMH TIOJTOOHBIX UTYP.

OOBACHATD U WUTIOCTPUPOBATH IOHSATHE IMEPUMETPA MHO-
TOYTOJIbHHKA.

DopMyIHpPOBaTh ONPEEICHUS PACCTOSIHHS MEXAY TOUKAMH,
OT TOYKH JI0 IPSMOM, MEXKTY MAPAILICITBHBIMU TPSIMBIMHU.
®opmMynupoBaTh U OOBACHATH CBOWCTBA JUIMHBI, TPAJYyCHOM
MEpHI yTJIa, TUTOIIA/IH.

@opMyTUpPOBaTh COOTBETCTBHE MEXAY BEIUYHMHOW IIEHT-
PAIBHOTO yIJIa U JJIMHOM JTyTH OKPY>KHOCTH.

OOBACHATh U WILTIOCTPUPOBATH TMOHSATUS PABHOBEIHKUX H
PaBHOCOCTaBJIEHHBIX (UTyp.

BeiBoaute  ¢Gopmynsl  TUIOmIaned  MpSAMOYTOJbHHKA, Ta-
pajuienorpamMma, TpeyrojbHHKAa M Tpamelnuu, a Takxke ¢Gop-
MyIly, BBIPaXKAIOMIYIO TUIONIAb TPEYTOJbHUKA Uepe3 IBe CTO-
POHBI H yroJl MEXIy HUMH, JUIMHY OKPYXHOCTH, ILIOMIAIb
Kpyra.

HaxomuTh TUIOIIAaMb MHOTOYTOJBHUKA pa30MCHHEM Ha
TPEYTONbHUKHU M YETHIPEX YT OJIbHUKH.
OOBSCHATP W WLIIOCTPUPOBATH
Mo00HBIX uryp.

Pemarp 3amaun Ha BBIYUCIICHWE JMHCWHBIX BEJIWMYWH, Tpa-
JyCHOM Mephbl yria W IUIomiaeld TPeyroJbHUKOB, YEThIpeX-
YTOJIBHUKOB ¥ MHOTOYTOJIBHHKOB, JTHHBI OKPYKHOCTH U TUIO-
manu kpyra. Onupasich Ha JaHHBIE YCIOBHS 3aJadd, HaXo-
TUTh BO3MOXKHOCTH TIPUMEHEHHUS HEOOXOIUMBIX (hopmy,
npeoOpa3oBbBaTh (Gopmyibl. Mcmonbp3oBaTh (HOpMYINBI IS
00OCHOBaHUS JIOKA3aTEIbHBIX PACCYKIACHUHN B XO/I€ PEIICHHUS.
HNHTeprnpeTupoBaTh MONTYYCHHBIN Pe3yabTaT U COMOCTABIISITH
€ro C yCJIOBUEM 3a/1a4H -

OTHOIIIEHHE IUIONIafei
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9. Koopmuuarei (10 u)

OOBACHATP W  WUIIOCTPUPOBATH  TIOHATHE JCKAPTOBOMU
HekaproBa KOOpAMHATA Ha [CUCTEMBI KOOPAUHAT.

MJIOCKOCTH. VYpaBHeHue npsiMoi. | BeIBoauTh U MCnonib30BaTh (GOPMYIbl KOOPIWHAT CEPEaHHbBI

Koopaunatel  cepenuHbl  OTpe3Ka.|OTpe3Ka, PAcCTOSIHUS MEXJy JBYMs TOUYKaMHU IUIOCKOCTH,

Qdopmyna pacCTOSHHUS MEXKAY JBYMS |ypaBHEHHS MPSIMOIN U OKPYKHOCTH.

TOYKaMH TIJIOCKOCTH. YPaBHeHI/Ie BrIinmonHsTh IMPOCKThI 11O TEMaM MCIIOJIb30BAHHUA KOOpPIU-
OKPYXHOCTH HAaTHOIrO METOJa IpHu PCUICHHWH 3aJa4 Ha BBIYMUCICHUSA U JO-
Ka3aTcJibCTBa

10. Bektopn1 (10 u)

DopMyIHpOBaTh OMPEAEICHUS U WUIIOCTPUPOBATH TOHATHS
BEKTOpA, JUIMHBI (MOAYJIsI) BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbluucnaTe AJIMHY M KOOPJAMHATHI BEKTOPA.

Haxoautb yroa mMexay BEKTOpaMH.

BrInonHATE onepanyy HaJl BEKTOPAMH.

BrInoaHATE NPOEKTHl MO TEMaM HCIOJIb30BAaHUSI BEKTOPHOTO
MeToAa MpU  PEIIeHUWH 33Ja4 Ha  BBIYUCICHUS U
JI0OKa3aTesIbCTBA

Bekrop. dnmuna (Moayinb) BeKTOpa.
PaBenctBo BekTopoB. KosmHeapHbie
BeKTOpbl. KoopmuHaTel BekTOpa. YM-
HOXXCHHE BEKTOpa Ha 4YHUCIO, CyMMa
BEKTOPOB, PpAa3JIOKEHHE BEKTOpa IO
JByM  HEKOJUIMHEAPHBIM  BEKTOpaM.
Yron wmexnay Bektopamu. CkamnsipHOE
NPOM3BEICHUE BEKTOPOB

Pe3zepe epemenu 20 u

Martemartuka S kjaacc (170 yacos)
HartypaabHble yucia (27 u)
Hecsatuunas cuctema cuucienus. Pumckas nymepanus. Apudmernueckue NeicTBUS HaJ HATypaIbHBIMU
yuciamu. CreneHb € HaTypajJbHbIM — IIOKa3aTeleM. 3aKoOHbl  apu(METUYECKUX  JIEeWCTBUI:
MEePEeMECTUTENbHBIN, COoueTaTeNbHbIN, pacnpenenutenbubiii. Oxpyrinenue uucen. [lpukunka u oneHka
pe3yJIbTaTOB BBIYMCIIEHUM. [{eJIeHHE C OCTAaTKOM.
Oo0bikHOBeHHBbIE Apoou (32 )
OcHoBHOE cBoMcTBO nApoou. CpaBHeHHe ApoOei. Apudmernueckue IeHCTBUS C OOBIKHOBEHHBIMHU
IpoOsSMU: CIOXKEHHUE U BBIYMTAaHUE ApoOeil ¢ 0AMHAKOBBIMHU U C pa3HBIMU 3HAMEHATENsIMH (TpocTeiiiue
Clly4yau), YMHOXEHUE U JIeJIieHHe OOBIKHOBEHHOM NpoOM Ha HaTypajbHOE uncio. Haxoxkaenune yactu ot
LIEJIOTO U LIEJIOrO 10 €r0 YacTH B JIBA IIPUEMA.
Hecsituunast Apoos (28 1)
CpaBHeHHE JECATHYHBIX JApoOeil. Apudmernueckne JAEUCTBUS C  JIECATMYHBIMH  JPOOSMH.
[IpencraBiaeHue AeCATUUHON TPOOH B BUJI€ OOBIKHOBEHHOM IpoOU M OOBIKHOBEHHOM B BUE IECATUYHOM.
TexcroBblie 3a1aun (24 4)
Pemenne TekcTOBBIX 33/1a4 apuPMETHUECKUM CITOCOOOM. MaTeMaTHUeCKHe MOJENN PealbHbIX CUTYalui
(MOArOTOBKA YYaIIMXCS K PEIICHUIO 33/1a4 aIreOpanuyecKuM METOJIOM).
HN3mepenus, npudianzkenus, oueHku (8 1)
Enununpsl u3MepeHus IIMHBI, IUIOMAAH, 0ObeMa, MacChl, BPEMEHH, CKOpocTH. PasMepbl 00BEKTOB
OKpY’Karollero Hac Mupa (0T 3JeMEHTapHbIX 4YacTul 10 BceneHHOM), IIMTENBHOCTh MPOILIECCOB B
OKpY’KaroIlleM Hac MUpE.
[TpencraBienne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE POPMYIL.
IIpouenTsi (74)
Haxosaenue mpoieHTa oT BeJIMYUHBI, BEJIMUUHBI IO €€ IPOLIEHTY.
HauvanbHble cBeleHMs Kypca ajaredpbl
Anredpanuyeckue Bbipa:kenus (114)
BykBeHHbIE BbIpakeHUs (BBIpRXKEHUS ¢ MepeMeHHbIMH). UncioBoe 3HaYeHHe OyYKBEHHOTO BBIPa)KEHUS.
VYrporiienne BeIpaxeHU# (POCTEHIITNE CITydan MPUBEICHUS TTOI00HBIX CIaraeMbIX).
VYpasHenue. Kopenb ypaBHeHus. Penienne ypaBHEHUI METOJOM OTBICKAHUS HEU3BECTHOTO KOMIIOHEHTA
neicTBus (MpocTeline ciaydan).
Koopaunarsi (24)
Koopaunataslii myd. M300paskeHue yricea TOUKaMy KOOPIMHATHOTO JIyJa.
HavajabHble NOHATHSA U (PAKTHI Kypca reOMeTPpHH
I'eomeTrpnueckne ¢purypsl u teqaa. Papencrso B reomerpuu (18 1)
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Touka, npsMast ¥ IIOCKOCTh. Paccrosinue. OTpe3ok, nyy. JlomaHas.

[Ipsmoyronsauk. OKpykHOCTH U Kpyr. LlenTp, paguyc, nuamerp. Yroa. Ilpsmoit yron. Octpsle U Tynble
yrabl. PazBepHyThIit yroi. buccekrpuca yrina. CBOMCTBO OMCCEKTPUCHI yTia.

TpeyronbHuk. Buasl TpeyronsHukos. Cymma yrilioB TpEeyTrOJIbHHKA.

[lepnenaukynsipHocts  npsiMbiX.  CepelMHHBI  TEPIEeHIUKYIISP. CBOHMCTBO  CEpEeAMHHOIO
HNepreHuKyIsipa K OTpe3Ky. Harmsnnele mnpeacraBIeHHs O TPOCTPAHCTBEHHBIX Telax: Kyoe,
napajuiefienunene, NpusMe, TupaMmue, mape, chepe, KoHyce, HHUIMHApe. PasBepTka mpsiMOYroJbHOTO
napajulesenunesa.

N3mepenune reomerpuyeckux BeJu4duH (9 1)

JnuHa orpeska. [[nuHa 1o0MaHOM, IEPUMETP TPEYTOJIbHUKA, PSIMOYTOJIbHUKA.

Pacctosnue mexny nByms Toukamu. Macita6. PaccTossHre OT TOUKH 10 IPSMOIA.

Bennuuna yrina. ['pagycHas mepa yria.

[TonsiTue o momaay miockux ¢uryp. PaBHOCOCTaBlIEHHBIE U PABHOBEIUKHE (DUTYPBHIL.

[lepumerp u muomans mnpsAMoyrojabHuka. Iliomans nNpSMOYroJpHOrO TPEYroJibHUKA, IUIOLIAb
IIPOU3BOJIBHOT'O TPEYTOJIbHUKA.

O6mwem tena. opmyiiel 00beMa IPSIMOYTOIBHOTO MapauIesenumnesa, Kyoa.

DJ1eMeHThl KOMOMHATOPUKH (4 1)

JlocToBepHbIe, HEBO3MOXKHBIE U ClTydaiiHble coObIThs. [lepebop BapuaHTOB, 1epEeBO BAPHAHTOB.

MartemaTuka 6 kiaacc (170 yacoB)

Apudmernka.

Pannonaabnpie yuciaa (40 yacos)

Llenble uyucna: IMOJIOKUTEIbHBIE UM OTpULIATENbHBbIE M HyJIb. Moaynab uucina. CpaBHeHUE
paLMOHATIBHBIX YKced. ApruMeTnyecKue AeUCTBUS C pallMOHAILHBIMU YnCIaMu. UHCIO0BbIE BEIPAXKEHUS.
[opsimok feiicTBUI B HUX, UCTIONB30BaHUE CKOOOK. 3aKOHBI apU(PMETUICCKHUX IEHCTBHA.

[TpouenTel. HaxoxkneHue IpoLeHTa OT BEIMYMHBIL, BEIMYMHBI IO €€ IMPOLEHTY, IMPOLEHTHOIO
OTHOIIEHMs. 3aJa4d C pa3HbIMU TPOLUEHTHbIMH Oa3zamu. OTHoOmIEHHs. BrIpakeHne OTHOIICHUS B
npouenrax. [Iponopuus. [IponopruoHaibHble 1 00paTHO NPONOPLIUOHAIBHBIE BEJIUYUHBI.

HartypaabHhble yncia (20 yacos)

JennmMocts HaTypanbHbIX uncen. [IpuszHaku nenumocrtu Ha 2,3,5,9,10. IlpocTsle u cocTaBHBIE YHMCIIA.
PaznoxxeHne HaTypaabHOTO 4YHCIIa Ha NPOCThbie MHOXUTeNW. HauOonpmmii oOmuid AenIUTens U
HauMeHbIee olIee KpaTHOe.

Jpoou(404aco)

Apudmernueckue aeiicteus ¢ apodsamu (npumenss HOK). HaxoxaeHue yactu oT 1EJIOro U LENoro
10 €T0 YaCTHU B OJIUH TIPUEM.

HavanbHble cBeleHUs Kypca ajare0psbl.

Auaredpanyeckue BbIpakeHus. Y pasHeHusi(44uaca)

bykBenHsle BbIpaxeHHs. UuciioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHMS. YTPOILIECHHE BBIpaKEHUIL.
ANTOpUTM pelIeHHs YPaBHEHMSI TIEPEHOCOM CaraéMblX W3 OJHOW YacTH ypaBHEHUS B Jipyryro. Pemenue
TEKCTOBBIX 3aj1ay ajnredpandeckuM MeronoM. OTHomeHus. [IponopoHanibHOCTh BEINYHH.

Koopannarsi(8uacoB)

KoopnunatHas npsmasi. M3o00pakeHne uyucesn TOYKaMH KOOpPAMHATHOW MpsMoil. I'eomerpuueckuii
CMBICT MOJyJsl unucia. YncioBele TPOMEXKYTKH, HHTEPBAJ, OTPE30K, yd. Dopmyna paccTosHUS MEXITY
TOYKaMM Ha KOOPAMHATHOMN NpsAMOH. /[ekapTOBbI KOOPAMHATHI HA INIOCKOCTH, KOOPAUHATHI TOUKH.

HavanbHble NOHATHSA U GAKTHI Kypca reOMeTpUH.

I'eomeTrpnyeckne pUrypsl u Tesaa, CHMMeETPHs Ha MJI0ckocTH(1249acoB)

[lenTpanbHas u oceBast cumMmerpus. [lapamiensHocTs IpsAMbIX. OKpYKHOCTH U Kpyr. Hucno [1. [Jnuna
okpyxHoctu. Ilmomanp kxpyra. Harmsasele npeacraBieHuss o mape, cdepe. DopMylbl IIIOMEAANA
MOBEPXHOCTHU cdepbl U 00bEMa 11apa.

DJIeMeHTHI Teopuu BeposiTHOcTeil. IlepBble npeacTaBIeHUs 0 BepOsITHOCTH(64YacoB)

Yucno BCEBO3MOXHBIX HCXOJO0B, MPaBUJIO IMpou3BeAeHUs. biaronpustHble W HeOIaronpusTHbIE
ucxopl. [Toacuér BepoaTHOCTH COOBITHS B IPOCTEUIINX CIydasX.

AJITEBPA 7 kiaacc (102 yaca)
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MaremaTudeckuii si3bik. MaTemaTudeckas Mmoaeab (13 4)

YucnoBele U anreOpamdeckue BblpakeHus. [lepemennas. JlomycTuMoe 3Ha4YeHHE NEPEMEHHOM.
Henonmyctumoe 3HaueHne nepeMeHHOW. IlepBble mpeacTaBieHns O MaTEMaTHYECKOM SI3BIKE M O MaTe-
MaTU4YeCKOM Mozenu. JINHEHbIe ypaBHEHUS ¢ OJHOU [IEPEMEHHOM.

JIuneiiHble ypaBHEHUSI KaK MaTeMaTU4EeCKHE MOJCIIN pealbHbIX cuTyauui. KoopauHatHas npsmas,
BH/JIbI IIPOMEKYTKOB Ha HEH.

Jluneitnas ¢pynkuus (114)

KoopaunatHas 110ckoCcTb. AJTOpUTM OTBICKaHUSI KOOPAUHAT TOYKU. AJITOPUTM IOCTPOEHUS TOUKU
M (a; b) B npsiMOyTOJIBHON CHCTEME KOOPIUHAT.

JluneitHOe ypaBHEHUWE C ABYMs NEpeMEHHbIMU. Pemienue ypaBHenus ax + by + ¢ = 0. I'padux
ypaBHEHUs. AITOPUTM NOCTpOoeHus rpaduka ypaBHeHus ax +by + ¢ =0.

Jlunetinas Qynxuus. HeszaBucumas nepemenHas (apryment). 3aBucuMmas nepemeHHas. ['padux
nuHerHon ¢yHkuuu. Hanbonpiee n HauMeHbIEe 3HAYSHUS JTUHEHHON (QYHKIIMMA HA 3aJaHHOM MpoOMe-
KyTKe. Bo3pacranue u yObiBaHuE JIMHEHHON QYHKITUH.

Jlunetinas GyHkius y = Kx u ee rpaduk.

BsanmMHuoe pacronoxxeHue rpaduKoB TUHEHHBIX (YHKITUI.

Cucrembl IBYX JIMHEHHBIX YPABHEHHH ¢ AByMsl nepeMeHHbIMU (134)

Cucrema ypaBHeHuil. Perienue cucrembl ypaBHeHMH. ['papuueckuil MeTOH pELICHUS CHUCTEMBI
ypaBHeHM. MeTo mofcTaHOBKH. MeToa anrebpanyeckoro CloXeHus.

CucreMbl JBYX JIMHEHHBIX YpPaBHEHUH C JBYMsI IEPEMEHHbIMH KaK MaTeMaTHYECKHE MOJENn
peabHbIX CUTYalMH (TEKCTOBBIE 33/1a4H).

CreneHb ¢ HATYPAJbLHBIM NOKa3aTeseM (6 1)

Crenenb. OcHoBanue creneHd. Ilokasatens crenenu. CBOMCTBAa CTENEHM C HAaTypajbHBIM
nokasaresieM. YMHOXEHHE U JIeJIeHUE CTENEHEW C OJMHAKOBBIMM IoKazareiasiMu. CTeneHb ¢ HYJIEBbIM
IIOKAa3aTeJIEM.

OnHowienbl. Onepauuu Haj ogHOYIeHaMH (8 4)

Opnounen. Koaddunuent onnowiena. CranaapTHelil Buj ogHowieHa. [1ojo0HbIe 01HOUICHBI.

CrnoxxeHue OJHOWIEHOB. YMHOXXEHUE OJHOWIEHOB. Bo3BelneHue opHOWIEHA B HATypaJbHYIO
cTeneHb. JleieHne oJHOUIeHA Ha OTHOYJICH.

Muoroujienbl. ApupmMeTniecKue onepanun Haja MHorouwieHamu (154)

Muorounen. Ynensl MHorowieHa. JIByuneH. TpexuneH. IlpuBeneHune TOJOOHBIX YJIEHOB
MHorouseHa. CTaHJapTHBIN BU MHOTOYJIEHA.

CrnoxxeHue W BBIYMTAHWE MHOTOYIEHOB. YMHOKEHHE MHOIOYJIEHAa Ha OJHOWIEH. YMHO)KEHHE
MHOT'OWIEHA HA MHOTOYJIEH.

KBagpat cymmbl 1 KBaJpat pasHoCcTU. PazHoCTh kBasipaToB. PasHOCTH KyOOB U cymMMa KyOOB.

Jlenenne MHOrO4JIEHa Ha OJHOYJIEH.

Pa3siosxkeHne MHOro4JieHOB HA MHOkUTeEH (18 1)

Brinecenne oOmiero MHOXHTENA 32 CKOOKH. Crioco0 rpynmupoBku. PasznoxxeHne MHoOrodsieHa Ha
MHOXHTEIN C TOMOLIbI0 (POPMYN COKpAIIEHHOIO YMHOXEHHs, KOMOMHALMU pa3IMYHBIX MPHUEMOB.
Merton BbIJIETIEHHS TTOJIHOTO KBaapara.

[TonsTue anredbpanueckoit podu. CokpalieHue aaredpandeckoi Jpoou.

ToxnaectBo. ToxnecTBeHHO paBHbIE BhIpaykeHUs. ToxIecTBEHHbIE TPeoOpa3oBaHMUsL.
®ynxuus y = x> (9 4)

®ynk1us y = X%, ee cBoiicTBa U rpaduk. DyHKINS y = -X?, ee CBOHCTBA U TpaduK.

I'paduueckoe peieHre ypaBHEHHUH.

Kycounas ¢ynkuus. Yrenue rpaduxa Qynkumu. O6macth onpeaeneHus QynHkuuu. llepBoe
Ipe/ICTaBIeHNE O HenpepblBHBIX (yHKumsx. Touka paspwiBa. PaswpsicHenue cmbicna 3ammcu y = f(X).
DyHKIMOHAJIbHAs CUMBOJIUKA.

O6o0marwmee nopropenne (9 4)

TF'EOMETPUS 7 kaacc (68 yacoB)

HauvanbHble reomerpuueckue csegenus (11 yacon)
[Ipocreiiimue reomerpuueckue QUIypbl: IpsiMas, TOUYKa, OTPE30K, Jyd4, yroi. IloHarue paBeHcTBa
reomeTpuueckux ¢uryp. CpaBHEHHE OTPE3KOB M YIJoB. V3MepeHue OTpe3KOB, IJIMHA OTpe3Ka.
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W3mepenue yrioB, rpaaycHas wepa yria. CMeXHble U BEpPTHKAIbHBIE YIVIBI, WX CBOMWCTBA.
[lepneniuKyIsIpHBIE IPSIMBIE.

Ocnoenas yenb — CUCTEMaTU3UPOBATh 3HAHUS YYAIllUXCS O MPOCTEHIINX FeOMETPHUUECKUX (PUTypax
U MX CBOMCTBAx; BBECTH IOHSATHE PABEHCTBA QUTYP.

B nanHOl Teme BBOAATCA OCHOBHBIE TE€OMETPUYECKHME TIIOHATHS M CBOMCTBA NPOCTEUIINX
TeOMETPUYECKUX (UTyp HA OCHOBE HAIVIAAHBIX MPEJCTABICHUN YYaIIMXCS IyTeM 0000IIeHus
OUEBUJHBIX WM HU3BECTHBIX U3 Kypca MareMaTuku |—o6 kiiaccoB reoMmerpuueckux (axrtos. [lonsrue
aKCMOMBI Ha HAYaJIbHOM dTare o0y4eHHs HE BBOJUTCS, U CAMHU aKCHOMBI HEe (OPMYIHPYIOTCS B SIBHOM
Buje. HeoOXxoaumble HCXOTHBIE TTONTOXKEHHS, HA OCHOBE KOTOPBIX M3y4arOTCsl CBOMCTBA F€OMETPHUUECKHUX
¢uryp, npuBoasrcs B omnucaTenbHol (opme. [IpHHIMIHATEHBIM MOMEHTOM JAHHOW TEMBI SIBISIETCS
BBEJICHHE IOHATHUSA paBeHCTBa F€OMETPUUYECKHUX buryp Ha OCHOBE HarJIAIHOTO
HNOHATHUS HalokeHus. OnpeleneHHOe BHUMAHUE JODKHO YIAEHATHCS NPAKTUYECKUM IMPUIOKEHUIM
F€OMETPUUYECKUX IMOHATHMN.

Tpeyronbuuku (18 yacon)

Tpeyronpuuk. Ilpu3Haku paBeHCTBA TPEyroJbHUKOB. llepneHmukymnsp Kk mnpsmoil. MenuaHsl,
OMCCEKTPUCHI M BBICOTHI TPEYrojibHUKA. PaBHOOEAPEHHBIN TPEyrojJbHUK M €ro CBOMCTBA. 3amadyM Ha
MOCTPOEHUE C TOMOILBIO LIUPKYJIS U TUHEHKH.

Ocno6nas yenb — BBECTH IOHSATHE TEOPEMBI; BbIPAOOTaTh YMEHHE JOKa3blBaTb pPAaBEHCTBO
TPEYTOJIbBHUKOB C IOMOIIbIO U3YyYEHHBIX MPU3HAKOB; BBECTU HOBBIM KJIacC 3a/1a4 — Ha MOCTPOEHUE C TO-
MOILBIO LIUPKYJIS U JIMHEUKH.

[Ipu3Hakyu paBEHCTBA TPEYTOJIHHUKOB SBISAIOTCS OCHOBHBIM pa0OuYMM ammapaToM BCEro Kypca
reoMeTpud. JlokazarenabcTBO OonbIIEd YacTH TEOpeM Kypca M TakKe pelIeHHEe MHOIMX 3ajad
MPOBOAMTCS IO CIEAYIONIEH cXeMe: MOMCK PaBHBIX TPEYrojJbHUKOB — OOOCHOBAHHE UX PABEHCTBA C
MOMOIIbIO KaKOI'0-TO NMPU3HAaKa — CIIEACTBUSI, BHITEKAIOLIME U3 PaBEHCTBA TPEYroJbHUKOB. [IpuMenenne
MIPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4 JaeT BO3MOKHOCTh IIOCTEINIEHHO HAKAIUIUBaTh
OIBIT IIPOBEJCHUS J0Ka3aTeNbHbIX paccykaeHuid. Ha HauanbHOM 3Tarne M3ydeHus U NPUMEHEHUs Ipu-
3HAKOB PAaBEHCTBA TPEYTOJIBLHUKOB 11€7I€CO00PA3HO UCIIONb30BATh 3aa4l C TOTOBBIMH YePTEKaMHU.
IMapanueabHbie npsamsie (12 yacos)

[Ipu3Haku napauieaIbHOCTH OPSIMBIX. AKCHOMA MapajuiesbHbIX NpsiMbIX. CBOMCTBA MapajlieiabHbIX
MPSIMBIX.

OcHo6nas yenb — BBECTU OJJHO U3 BAKHEHIIMX MOHATUN — MOHATUE MApAJIENIbHBIX MPSAMBIX; 1aTh
NepBoe MpeACTaBleHUE 00 akcuoMax M aKCHOMAaTHUYeCKOM METOJIé B I'€OMETPHUM; BBECTU AKCHOMY
napajyieIbHbIX MPSMBIX.

[Ipu3Haky W CBOMCTBAa NapaUIEIbHBIX NPSMBIX, CBSI3aHHbIE C YrjlaMd, OOpa3oBaHHBIMU IIPH
NepeceyeHNt JBYX MPSAMBIX CEKylled (HakpecT JeXalluMH, OJHOCTOPOHHHMH, COOTBETCTBEHHBIMH),
HIMPOKO UCIOJB3YIOTCS B AaJIbHEHIIIEM IPU U3YUYEHUU YETHIPEXYTOJIbHUKOB, TOJIOOHBIX TPEYTrOJbHUKOB,
IIPY PELIECHUN 3a/]a4, a TAK)KE B KypCce CTEPEOMETPHH.

CooTHOLIEHHS MeKy CTOPOHAMH M YIJIaMM TpeyroJibHuka (18 yacos)

Cymma yrimoB TpeyroiapHuka.  COOTHOLIEHME MEXIy CTOPOHAMH W YIVIAMH TpPEYrOJIbHHKA.
HepaBenctBo TtpeyronpHuka. IIpsiMOyrosibHble TpEeyroJbHMKH, MX CBOMCTBAa M NPU3HAKK PAaBEHCTBA.
Paccrostne or Toukum [0 mpsAMoW. PaccrosHume Mexay napauieabHbIMM NpsiMbIMH. Iloctpoenue
TPEYroJbHUKA IO TPEM SJIEMEHTaM.

OcHo6nas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BAKHBIE CBONCTBA TPEYTOJIBHUKOB.

B nanHo# TeMe MOKa3bIBAETCS OJHA M3 BaKHEUIIMX TEOPEM T€OMETPUU — TEOpeMa O CYMME YTJIOB
TpeyroibHuKa. OHa TMO3BOJIAET JaTh KJIACCH(PUKAIMIO TPEYroJbHUKOB IO yriaM (OCTpOYTOJIbHBIH,
IPSIMOYTOJIbHBIN, TYNOYTOJbHBIN), a TaKK€ YCTAaHOBUTb HEKOTOpbIE CBOWCTBA M IMpPH3HAKU PaBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonsiTe paccTOsHUA MEXAY NapauIeIbHBIMU TPSMBIMH BBOJAMTCA Ha OCHOBE JOKa3aHHOM
IIPEIBAPUTEIBHO TEOPEMBI O TOM, 4YTO BCE TOYKM KaXJOH U3 JBYX MapajUIeIbHBIX IPSMBIX
paBHOYJAJIEHbI OT APYroil MmpsiMoi. DTO MOHATHE WUIPAET BAXKHYIO POJIb, B YACTHOCTHU HCIOJIb3YeTCs B
3a/1a4ax Ha MOCTPOEHHUE.

[Ipu pemieHuu 3amady Ha MOCTPOEHHE B 7 KJacce CleNyeT OrpPaHUYHUTHCS TOJBKO BBIIOJHEHUEM U
ONKCAaHUEM TOCTPOCHHUSI UCKOMOW (UTyphl. B OTAENIBHBIX CllydasXx MOXKHO MPOBECTH YCTHO aHAIWU3 U
JI0Ka3aTeNbCTBO, @ JJEMEHTHl HCCIIEeOBAaHUS JOJDKHBI INPUCYTCTBOBATh JIMIIb TOTAA, KOTJa 3TO
OTOBOPEHO YCIOBUEM 3aJJauH.

IHoBTOpenue. Pemenne 3axa4 (9 4.)
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Ocnoenas yenv. IloBTOpUTH, 3aKkpenuTh U 0000HUTH OcHOBHbIE 3YH, momyueHHwsie B 7
KJ1acce.

AJITEBPA 8 kiaacc (102 yaca)

Auaredpanyeckue apoou (21 4)

[Tonsitue anredpamdeckoit apodu. OCHOBHOE CBOWMCTBO anreOpawmveckoi npobu. CokpaiieHue
anreOpanyecKux Apooei.

CrnoxeHue ¥ BblYUTaHUE AJIre0Opandeckux Apooei.

YMHOKEHUE U JIeJICHHe anredpandeckux apooeil. Bo3Benenue anredpandeckoii poou B CTEIICHb.

PanyonaneHoe BbIpakeHHe. PaunnoHanbHOe ypaBHeHMEe. PelneHue panuoOHaIBHBIX YpaBHEHMH
(epBbI€ MIPEICTABICHUS).

CreneHb ¢ OTPULIATENBHBIM LIEJIBIM I0KA3aTEJIEM.

DyHKIUA y = Vx. CBoiicTBa KBa/paTHOro kKopHs (18 u)

Panuonanenele  umcna. [loHsTMe  KBagpaTHOro KOpPHS U3  HEOTPULATEIBHOTO  YUCIA.
Hppanunonansusie yncia. MHOXKECTBO 1€HCTBUTEIBHBIX YHUCEIL.

®ynkmus y =Vx , ee cBoiicTBa U rpaduk. Beimyknocts GyHKiuE. O6IacTh 3HAYCHUH QYHKIIHH.

CaoiicTBa kBaApaTHBIX KOpHEH. [IpeoOpa3zoBanue BeIpaxXeHU, COACPIKAITUX ONEPALIUIO U3BJICUCHUS
KBaJpaTHOro KopHsA. OcBOOOXKIEHHE OT HMPPALMOHAIBHOCTH B 3HaMeHatene aApoou. Moaynb nei-
CTBHUTEIBHOTO uncia. ['paduk GpyHKImu y = |x| . @opmyna X2 = | x| .

KBanparnunas pynxkuus. @yukuus y = k/x (18 u)

dynkius y = ax?, ee rpaduk, CBOICTBA.

@ynkuus y = k/X, ee cBolictBa, rpaduk. ['nnepbona. Acumnrora.

[Toctpoenue rpaduxos pynkuuit y = f (x+lI), y=f(x)+m, y =f (x+I)+m, y = - f(x), no uzBecrHOMy
rpaduky pyukun y =f(X).

KBanparusiii TpexwieH. KBagparuunas ¢yHkuus, ee cBoiictBa u rpadguk. [lonsitue orpannyeHHON
¢byukun. [loctpoenue u urenue rpaduKoB KycOUHBIX (YHKIIUM, cOCcTaBieHHbIX U3 GyHkimil y =C, y =
kx+m, y =k/x, y = ax? +bx +c,y =\x, y = | x|

I'paduueckoe pelieHne KBaApaTHbIX ypaBHEHUH.

KBanpartHubie ypaBHeHus (21 )

KBanpatHoe ypaBHenue. [IpuBeneHHoe (HempHBeIEHHOE) KBajpaTHoe ypaBHeHHe. [lomHoe
(HeronHOE) KBagpaTHoe YypaBHeHHe. KopeHb KBagpaTHOro ypaBHeHus. PemieHue KBaapaTHOTO
YPaBHEHHUS METOJIOM Pa3JIOKEHUS HA MHOXKHUTEIN, METOIOM BBIJIEIICHHSI IIOJIHOTO KBapaTa.

JuckprumunanT. @opMysbsl KOpHEH KBaJpaTHOTO ypaBHeHHUs. [lapamerp. YpaBHEeHHE ¢ mapaMeTpom
(HayalbHBIE MPEACTABICHU).

ANTOpUTM pellIeHus paloHaJbHOrO YypaBHEHUs. bukBagpaTtHoe ypaBHeHHe. Meron BBeneHUs
HOBOH IIEPEMEHHOM.

PannonanbHble ypaBHEHHs KaKk MaTEMAaTUYECKUE MOJIENIN PEATIbHBIX CUTYaLUH.

YacTHble ciaydan (opMyJIbl KOpHEl KBaJpaTHOTO YpPaBHEHMS.

Teopema Buera. Pa3noxkeHue KBapaTHOTO TPEXWIEHA HA JUHEUHBIE MHOKUTEIH.

HppanmonansHoe ypaBHeHHE. MeTo BO3BENECHUS B KBaAparT.

Hepagencrna (15 4)

CBolicTBa YHMCIIOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ mepemeHHON. PemieHne HepaBeHCTB ¢ nepeMeHHOW. JIMHEWHOe HepaBEHCTBO.
PaBHOCHIIBHBIE HepaBeHCTBa. PaBHOCHIIBHOE TpeoOpa3oBaHNe HEPABEHCTBA.

KBanpaTtHoe HepaBeHCTBO. AJNITOPUTM pEIIEHUS KBaIpaTHOTO HEPABEHCTBA.

Bospacratomas ¢ynkuus. YosBatomas Gynkuus. MccnenoBanue (QyHKIUI Ha MOHOTOHHOCTH (C
HCIIOJIb30BaHUEM CBOMCTB YHCIIOBBIX HEPABEHCTB).

[TpubnnxeHHble 3HaUEHUs ACUCTBUTENBHBIX YHCEI, TOTPEITHOCTh MPUOIMKEHUS, TPUOIMKEHHUE 110
HEeJ0CTaTKy U M30bITKy. CTaHAApTHBIN BUJT YHCTIA.

O6o0marwmee nopropenne (9 4)

I'EOMETPUS 8 xkaace (68 yacoB)

YeroipexyroabHuku (14 yacos)
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MHOroyrojapHUK, BBITYKJIbI MHOTOYTOJIBHUK, YETHIPEXYTOIbHUK. [lapamienorpamM, ero cBoMcTBa 1
npuzHaku. Tpameuus. IlpsimoyronbHHK, poM0O, KBaapaT, uxX cBoiicTBa. OceBas M IEHTpalbHas
CUMMETPHH.

OcnosHas yenb — W3y4UTh HamOoJiee Ba)KHBIE BUJABI YETHIPEXYTOJIBHUKOB — Iapajulejorpamm,
pSAMOYTOJIbHUK, pOMO, KBaJpaT, TpareLuto; 1aTh NpeacTaBieHue o Gpurypax, o01agaromux oceBoi miu
LEHTPAIBHOW CUMMETPHUEH.

Jloka3zarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOM TEMbl M PEIIEHUS MHOTMX 3aJad IMPOBOAATCSA C
IIOMOILBIO IIPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, ITIO3TOMY II0JIE3HO MX IOBTOPUTH B HAayaJle U3y4CHUs
TEMBI.

OceBast ¥ IIeHTpaJibHasi CHMMETPUN BBOISTCA HE Kak MpeoOpa3zoBaHME IJIOCKOCTH, a KaK CBOWCTBA
reOMETPUUECKUX (PUryp, B YACTHOCTH YETHIPEXYTOJIbHUKOB. PaccMOTpeHHEe ATUX MOHATUH KaK JBUKEHUN
IUIOCKOCTH COCTOUTCS B 9 Kitacce.

Ilnomaap (14 yacon)

[TonaTne  mrom@aau  MHOroyroibHuka. I[lmomaaum  nmpsAMOyrosibHHKa, — HapajienorpaMmma,
TpeyrojpHUKa, Tpaneuuu. Teopema IIudaropa.

OcHosHas yenb — PAaCHIMPUTh U YITyOUTH MOJMyYeHHbIE B 5—6 Kiaccax MPEACTaBICHHUS yYalluXCs
00 M3MEepeHUM W BBIYMCICHMM IUIOINAAEH; BBIBECTH (OPMYIbI IUIOMIAJeH MNpsIMOYrojbHMKA, IHa-
pajuiesIorpaMMa, TpeyroJIbHUKA, TPAIEUH; J0Ka3aTh OJHY U3 IVIaBHBIX TEOPEM I'€OMETPUU — TEOPEMY
[Tudaropa.

BoiBoa Gopmyn A BbIUMCIEHUS IUIOMIAJIEH NPSAMOYTOJbHUKA, MapajuiesiorpaMma, TpeyrojibHUKa,
Tpanenud OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOWMCTBAax IUIOINAJEH, KOTOPBHIE NPUHUMAIOTCSA UCXOAS U3
HarJBSIIHBIX TIPENICTAaBICHUM, a Takke Ha (opMmyse IUIOmaAn KBaapara, OOOCHOBAaHHE KOTOPOH He
ABJISIETCS 0053aTENIbHBIM JJIS YUaIUXCS.

HerpanuuumonHoit [uisi IIKOJBHOTO Kypca fBIsSETCS TeopeMa 00 OTHOIIEHWM —IUIOIIAJeH
TPEYrOJIbHUKOB, HMMEIOIIMX 10 paBHOMY yriy. OHa MO3BOJSET B JalbHEHIIEM JaTb IIPOCTOE
JI0Ka3aTeNbCTBO IPU3HAKOB IMOJ00MS TPEYrojbHUKOB. B 3TOM COCTOMT OJHO U3 MNPEUMYIIECTB,
00yCJIOBJIEHHBIX PAHHUM BBEJCHUEM MOHATHS IIOIIAIH.

JlokazarenbctBo Teopembl [Inaropa ocHOBBIBaeTCS Ha CBOMCTBax IUIOMAAeH W (opmynax Juis
IUIoINAAeH KBaJpaTa U NpsAMOYrosibHUKa. Jloka3pIBaeTcs Takxke Teopema, ooparHas reopeme [ludaropa.
ITopoOHbIe TpeyroabHuku (19 yacos)

[TonoGuble TpeyronbHUkH. Ilpu3Haku monoOusi TpeyroiabHUKOB. IlpumeHeHne moAO0MS K
JI0Ka3aTeNbCTBY TEOPEM U peleHuto 3af1ad. CuHyc, KOCUHYC M TaHI€HC OCTPOTO YIJia MpSMOYTOJIbHOTO
TPEYrOJIbHUKA.

Ocnoenas yenp — BBECTH NMOHATHE MOJOOHBIX TPEYrOJbHUKOB; PAacCMOTPETh NMPU3HAKU 000U
TPEYrOJIbHUKOB U UX IPUMEHEHUS; CEIaTh IIEPBBIN 1Al B OCBOCHUH yYal[UMUCA TPUTOHOMETPUYECKOTO
armapara reoMeTpHH.

Onpenenenue Mog0OHBIX TPEYTOJBHUKOB JA€TCs HE HAa OCHOBE IMpeoOpa3oBaHus 1ojaodus, a yepes
PABEHCTBO YIJIOB U ITPOIIOPLIMOHAIBHOCTD CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku mogo0Ms TPEYroIbHUKOB JI0KA3bIBAIOTCS C MOMOLIbIO TEOPEMbI 00 OTHOLIEHUH IIJIONIAeH
TPEYTOJIbBHUKOB, UMEIOIINX 110 PABHOMY YIIIY.

Ha ocHOBe npH3HAKOB NOJOOMS JIOKa3bIBAE€TCS TeopeMa O CpeIHEed JMHUU TpeyrojbHUKA,
YTBEPXKJICHHE O TOYKE IIEpEeCeYeHUsT MeAMaH TPEYroJIbHUKA, a TakKe JBa YTBEPXKICHHUS O
IIPONOPLUUOHAIBHBIX OTPE3KaxX B IPSIMOYIOJBHOM TPEYrOJbHHUKE. JlaeTcs IpencTaBlIeHHE O METOZE
no100us B 3a/1a4ax Ha MOCTPOEHUE.

B 3akimroueHne TEMbI BBOAATCS DJIEMEHTHI TPUTOHOMETPUU — CHUHYC, KOCUHYC U TaHT'€HC OCTPOro
yTJ1a IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.

Oxpy:xkHocTh (16 YacoB)

B3anMHOe pacnosiokeHue npsMoil M OKpYXHOCTH. KacarenpHas K OKPYKHOCTH, €€ CBOMCTBO W
npusHak. LleHTpanbHble U BMcaHHBIE yIiibl. UeTbIpe 3aMeuaTellbHble TOUKH TPEYrojJbHUKA. BrincanHas
Y ONMCaHHask OKPYKHOCTH.

OcnosHas yenb — pacIIUPUTh CBEAECHUS 00 OKPY)KHOCTH, MOJYyYEHHbIE YYallUMHCS B 7 KJlacce;
U3YYUTh HOBBIE (DAaKTHI, CBSI3aHHBIE C OKPYXHOCTHIO; MO3HAKOMUThH YYalllUXCS C YETBIPhMS 3aMe-
4aTeIbHbIMUA TOUKAMU TPEYTOJIbHUKA.

B naHHOM TeMe BBOOUTCA MHOTO HOBBIX IOHATHM W PacCMAaTPUBAETCS MHOIO YTBEPKICHHM,
CBSI3aHHBIX C OKPY>KHOCTBIO. J[71s1 X ycBOEHUS cielyeT yAeauTh 00bIIoe BHUMAHHUE PELICHUIO 3a/1ay.
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YTBepKIEHUS O TOYKE MepeceueHus] OUCCEKTPUC TPEYTONbHUKA U TOYKE MEPEeceueHus] CepeMHHbBIX
MEPICHIUKYIISPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOISTCS KaK CIEACTBHS U3 TEOPEM O CBOMCTBax Owmc-
CEeKTPHUCHI YIJIa U CEPEIMHHOr0 MEPHNEHIUKYISIpa K OTpe3Ky. TeopemMa O TOUKE MepecedeHus: BBICOT
TpPEYrojbHUKa (WIN UX MPOAOJIKEHUMN) 10Ka3bIBAETCS C MOMOUIbIO YTBEPKACHUS O TOUKE MEPECEUCHUS
CEpEeIMHHBIX NEPIEHANKYIISAPOB.

Hapsny ¢ TeopemamMu 00 OKpPYKHOCTSIX, BIMCAHHOH B TPEYrOJBHHK M OMHCAHHOW OKOJIO HErO,
paccMaTpUBAKOTCSI CBOMCTBO CTOPOH ONKMCAHHOIO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIMCAHHOI'O Ye-
THIPEX YT OJIbHUKA.

IHoBTOpenue. Pemenne 3axa4 (5 yacon)

Ocnoenas yenv. I1oBTOpUTH, 3akpenuTh U 0000mUTH OcHOBHbIE 3YH, momydeHHBIE B 8
KJ1acce.
AJITEBPA 9 kaacc (102 yaca)

PanuonanbHble HepaBeHCTBA M X cucTeMbl (16 1)

JluHeliHple M KBaJpaTHbIE HepaBeHCTBa (IIOBTOpeHue). PanuonanbHOe HepaBeHCTBO. Merton

MHTEPBAJIOB.

MHoskecTBa ¥ ONEpaluy HaJl HUMHU.

Cucrema HepaBeHCTB. PerieHne cucteMbl HEpaBEHCTB.

Cucrembl ypaBHenui (15 4)

PannonanbHOe ypaBHEHHE C IByMs IepeMEeHHbIMU. Pemienne ypasuenus p(x, y) = 0. PaBHocuiibHbIE
YPaBHEHHUs C JByMs IepeMeHHbIMU. DopMyiia pacCTOSHUS MEXAY IBYMS TOYKAMU KOOPIMHATHOU
nnockoctu. I'paduk ypasmenus (x - a)® + (y -b)?> =r?. Cucrema ypaBHEHHii ¢ JByMS NEPEMEHHBIMH.
Pemenue cucremel ypaBHeHuii. HepaBeHCTBa U CCTEMBI HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

MeTto/1bl peleHust CUCTEM YPaBHEHHUM (METOJI MOACTaHOBKHU, aare0panuecKoro CiaoXKeHUs!, BBEICHUS
HOBBIX IIEpEMEHHBIX ). PABHOCHIBHOCTD CUCTEM ypaBHEHUH.

CucreMbl ypaBHEHHUH KaK MaTeMaTUYECKHE MOJEIIN PEATIbHBIX CUTYaIHi.

YucaoBble pyHknum (25 u)

Oyukuus. HeszaBucumas nepemenHas. 3aBucumasi nepemeHHas. O0mactb omnpeneneHus: (QpyHKIIUU.
EctectBennas obnacts onpenenenus Gynkuuu. O61acTh 3Ha4eHUN QYHKIUU.

CnocoOsl 3a1anus GyHKIUY (aHATUTUYECKUN, TpapUUeCKUi, TAOINYHBIN, CIOBECHBIN).

CpoiicTBa (hyHKIMH (MOHOTOHHOCTb, OTPAaHUYEHHOCTh, BBINYKJIOCTh, HAUOOJbIIEE U HAaUMEHbIIEe
3HAYeHNs, HenpepbIBHOCTR). Mccnenosanne pynxumit: y = C, y = kx+m, y =kx? y =X, Vy =k/x, y
=|x|, y=ax?+bx +c.

UYerHble 1 HeUeTHbIE (PYHKIUU. AJITOPUTM HcciaenoBaHus (YHKIMU HA 4eTHOCTh. [ paduku yeTHOU 1
HEUeTHON (pyHKIUH.

CrenenHast QyHKIUS C HaTypaJbHBIM IOKa3aTesleM, ee cBOMCTBA U rpaguk. CreneHHass QyHKIUS C
OTPHIIATENIbHBIM LIEJIBIM [TOKa3aTeeM, €€ CBOICTBA U rpaduk.

®ynxups y = S\x , ee cBoiicTBa U rpaduK.

IIporpeccun (16 1)

UucnoBas  mocnenoBaTenbHOCTh.  CrocoObl  3aJaHUSl  YUCIOBBIX  IOCJIEI0BATEIbHOCTEH
(aHAIMTUYECKUH, CJIOBECHBIH, peKyppeHTHBIH ). CBOICTBA UHNCIIOBBIX MOCIIEA0BATENBHOCTEH.

Apudmernueckass mnporpeccus. Dopmyna N-ro uigeHa. PopMyna CyMMbl UJIEHOB KOHEYHOM
apu(pMeTHUECKON Mporpeccuu. XapakTepucTUIeCKoe CBOMCTBO.

I'eomerpuueckas mnporpeccus. dopmyna n-ro wiena. PopMyna CyMMbl YJIE€HOB KOHEYHOM
reoMEeTPHUECKOM Mporpeccuu. XapakTepucTuieckoe CBOUCTBO. [Iporpeccun u 6aHKOBCKHE pacyueThl.
JJIeMeHThI KOMOMHATOPUKH, CTATUCTHKH M TeOpuHU BepositHocTei (12 u)

KomOunatopusle 3agaun. [Ipasuno ymuoxxenusi. @akropuai. [lepectaHoBKH.

['pynnupoBka uHopmanuu. OOmui psg naHHbIX. KpaTHocTe BapuaHThl u3MepeHHs. TaOinyHoe
npezacraBieHne uHpopmauuu. Yacrora BapuaHThl. [paduyeckoe mnpeacraBieHue HHGOpMAIUH.
[Tonuron pacnpenenenusi JaHHBIX. ['mcrorpamma. UucioBble XapaKTEPUCTUKHM JAHHBIX H3MEpPEHUs
(pa3Max, Mofia, cpeliHee 3HaYCHHE).

BepositHocTs. CoOwiTHE (CNydaiiHOE, JOCTOBEpHOE, HEBO3MOkHOE). Kiaccmdeckas BEpOSTHOCTHAs
cxeMma. [IporuBononoxuesie coObiTus. HecoBMecTHbIE cOObITHA. BeposTHOCTH CyMMBI JBYX COOBITHIA.
BepositTHOCTE  IPOTHUBOMNONIOKHOTO — coObITUS.  CrartucTudeckas ycToM4uMBOCTh. (CraTHcTHuecKas
BEPOSATHOCTb.

Oo6o0marmee nopropenue (18 u)
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TIF'EOMETPUISI 9 kaacc (68 yacoB)

BexkTopbl. MeToa koopauHnar (18 yacos)

[Tonsitue BexkTopa. PaBeHCTBO BekTOpOB. Cl10KEHHE U BHIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yKcio. Pasznoskenue BeKTopa 1o AByM HEKOJIIMHEapHbIM BekTopaM. Koopaunats! BekTopa. IIpocreiimme
3a/1a4d B KOOPJMHATAX. YPaBHEHUs OKPYKHOCTH M IpsAMOM. IIpuMeHeHne BEKTOPOB U KOOPAUHAT IIPU
pellIeHnN 3a1ay.

Ocnoénas yenb — HAYYUThb y4allMXCS BBIIIOJIHATH JACUCTBUS HaJ BEKTOPAMU KaK HalpaBlI€HHBIMU
OTpE3KaMH, YTO BAXKHO JUI IPUMEHEHHsI BEKTOPOB B (PU3HKE; IO3HAKOMUTH C MCII0JIb30BAaHUEM BEKTOPOB
Y METOJla KOOPJAMHAT MPU PELIEHUH T'€OMETPUUECKHX 3a/1au.

Bekrtop onpenensercsa Kak HalpaBJICHHBIA OTPE30K U IEUCTBUS HaJl BEKTOPAMH BBOJATCS TAK, KaK 3TO
npuHATO B (usmke, T. E. Kak nefcTBHA ¢ HampaBiIeHHBIMHU oTpe3kamu. OCHOBHOE BHMMaHHUE IOJKHO
ObITh yJEJIEHO BbIpa0OTKE YMEHUIl BBINOJIHATH ONEpalMMd HaJ BEKTOpaMH (CKJIaJblBaTh BEKTOPHI IO
IIpaBWjiaM TPEYroJbHUKAa U MapaiieJIorpaMMa, CTPOUTh BEKTOp, PABHBIM Pa3HOCTH JBYX JIaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, PABHBIH IPOU3BEICHUIO JAHHOTO BEKTOPA HAa JJAHHOE YKCJIO).

Ha npumepax nokassiBaercs, Kak BEKTOPbl MOTYT IPUMEHATHCS K PELICHUIO TEOMETPUUYECKUX 3aJ1ay.
HemoHcTpupyercss 3(QGEKTUBHOCT NpUMEHEHUs (opMyn [Uis KOOpAMHAT CEepeAMHbl OTpe3Ka,
PacCTOSHUSA MEXAY JBYMSI TOUKAMHU, YPAaBHEHUN OKPYKHOCTHU U MPSAMOM B KOHKPETHBIX F€OMETPUUECKUX
3ajadax, TeM CaMbIM JIaeTCsl MpeACTaBIeHUuEe 00 U3yUYEeHUH FeOMETPUYECKUX (UTYp C MOMOILBIO METOI0B
anreOpsbl.

CooTHOmIEHHsI MEKAY CTOPOHAMHM M YIVIAMH TpeyroJbHuka. CkajasipHoe Npou3BeleHHe BEKTOPOB
(11 yacoB)

CuHyCc, KOCMHYC U TaHreHC yria. TeopeMmbl CHHYCOB M KOCHHYCOB. PeleHHE TpeyrojbHUKOB.
CkasiipHO€ MTPOU3BEICHNE BEKTOPOB U €r0 IPUMEHEHHE B TEOMETPUUECKUX 3ajauax.

OcHoénas yenb — pa3BUThb YMEHHME y4dallMXcs NPUMEHATH TPUTOHOMETPUYECKHUH ammapar Ipu
pEeLIeHNH TEOMETPUUYECKUX 3a/1ay.

Cunyc u kocunyc Jro6oro yria ot 0° go 180° BBOAATCS ¢ HOMOIIBIO €IMHUYHOM MOJIYOKPY>KHOCTH,
JTIOKa3bIBAIOTCSl TEOPEMBI CHHYCOB U KOCUHYCOB M BBIBOAMTCS €1lle 0JHa (opMyJia IO TPEYTrOJIbHU-
Ka (ITO0JIOBUHA MPOU3BENIEHHS JBYX CTOPOH HAa CHHYC yIJla MEXAY HUMH). DTOT anmapaTr NpUMEHseTcs K
PELICHUIO TPEYTOJIbHUKOB.

CkanspHoe NpOM3BEIEHUE BEKTOPOB BBOAMTCSA Kak B (M3MKe (MIPOM3BEJNCHHME JJIMH BEKTOPOB Ha
KOCHHYC yTja MeXIy HUMHU). PaccmaTpuBaroTcs cBONCTBA CKAISIPHOTO IPOU3BEIEHUS U €r0 IPUMEHEHNE
IIPY PELICHNU T€OMETPUUYECKUX 3a/1a4.

OcHOBHOE BHHMMaHHE CIEQYeT VYAEIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPHUYECKOI'0O amnmnapara Ipy PEIIEHUH T€OMETPUUECKHUX 3a1a4.

JnuHa okpy:KHOCTH M oAb kpyra (11 yacos)

ITpaBriIbHBIE MHOTOYTOJIBHUKH. OKpPY>KHOCTH, OIMCAaHHAs OKOJIO NMPaBWJIBHOIO MHOTOYrOJIbHHKA U
BIIMCaHHas B Hero. [locTpoeHue npaBuIbHBIX MHOTOYTOJIbHUKOB. JlinHa okpykHOCcTH [lnomans kpyra.

OcHoénas yenp — pPACHIMPUTD 3HAHUE YYaIlUXCsl O MHOTOYIOJIbHUKAX; PACCMOTPETh MOHATHUS JTMHBI
OKPY’KHOCTH M ILTOIIAAHN Kpyra U GOpMYJIIbI ISl UX BBIUMCIICHHUS.

B Hagane Tembl 1aercs onpenencHue NpaBUIbHOIO MHOTOYIOJIbHUKA, U PACCMATPUBAIOTCS TEOPEMBI
00 OKpYKHOCTSIX, OIMCAaHHE OKOJIO MPaBUILHOTO MHOTOYTOJIbHHKA W BIHCAHHON B Hero. C MoMOIIbIo
ONMCAHHOM OKPY)KHOCTH pEHIaloTCs 3aJaud O IIOCTPOCHHH MPaBWIBHOIO UHIECTUYTOJIBHUKA U
MPAaBUJIBHOTO 271-YTOJIbHUKA, €CIIU J1aH IPABUIIbHBIN 71-YTOJbHUK.

@opMyibl, BBIPAXKAIOIIKUE CTOPOHY NPABWJIBHOTO MHOTOYTOJBHUK W PaJMyC BIIMCAaHHOM B HETO
OKPYKHOCTH Yepe3 paauyc OMNHCAHHON OKPYKHOCTH, HCIOJIb3YIOTCS TpPHU BbIBOJAE (OPMYJ JUIMHBI
OKPYXKHOCTH M IUIOINAAU Kpyra. BelBox ommpaercs Ha MHTYUTHUBHOE IIPEACTABICHHE O MIpENeNe: MpHU
HEOTPAHMYEHHOM YBEJIMYEHUM YHCIIa CTOPOH MpPaBWJIBHOTO MHOTOYrOJbHHKA, BIMCAHHOTO B
OKPYXHOCTB, €ro IEPUMETP CTPEMUTCS K JJIUHE ITOW OKPYKHOCTH, a IUIOIIAAb — K IUIOIIAJU KpyTa,
OTPaHUYEHHOTO OKPYXHOCTBIO.

JABuxenns (8 yacon)

OtoOpakenue miockoctu Ha cebs. [lonsarue nBwxkenus. OceBas U LEHTpalibHasi CUMMETPUHU.

[TapamnensHbii nepenoc. IloBopor. HanoxeHnus u 1BUKEHHUS.
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OcHosHas yenb — MO3HAKOMUTH Y4allluXcsl ¢ MOHSTHE: IBHXKCHUSI U €r0 CBOMCTBAMHU, C OCHOBHBIMU
BUJAMH IBWKEHUM, C B3AMMOOTHOIIICHUSIMHU HAT0KEHUN U IBHKCHUI.

JIBuKeHHe MIIOCKOCTH BBOJUTCS Kak OTOOpa)KeHUE IMJIOCKOCTH Ha celsi, COXpaHSIOIIee paccTosHue
Mexay Toukamu. [Ipu paccMoTpeHHM BUAOB JBM)KEHHII OCHOBHOE BHHUMAaHHUE YJEISETCS MOCTPOCHUIO
0o0pa3oB TOYEK, NPSIMBIX, OTPE3KOB, TPEYrOJbHUKOB TPU OCEBOW M LIEHTPAIbHON CHMMETpPHUSIX,
napajuieIbHOM MepeHoce, MmoBopoT. Ha addekTHRIX mpumepax IMOKa3bIBaeTCsl MPUMEHEHUE JIBIKCHUN
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

[TonsiTve HaMOXKEHHUSI OTHOCUTCS B JJAHHOM KypCe€ K YMCIy OCHOBHBIX MOHSTHH. JlOKa3bIBaeTCs, YTO
MOHSTHS HAJIOXKEHUS U JABH)KEHUS ABIISIOTCSA SKBUBAJICHTHBIMU: JIF000€ HAJIOKEHUE SIBISIETCS ABM)KEHUEM
IUIOCKOCTH W oOpaTHOo. l3ydeHue [okazarenbCTBa HE SBISETE OOSI3aTENBHBIM, OJIHAKO CIEAYET
pPaccMOTPETh CBA3b MOHATUIN HAJIOKEHUS U ABHKEHUS.

HauvanbHble cBeleHns U3 crepeomerpu (8 4acoB)

[Ipenmer crepeomerpun. ['‘eomeTpuyeckue Tena U MOBEPXHOCTH MHOTOIPaHHUKH: TPHU3MAa,
napaJuieNienune1, mupamMuaa, GopMyIsl A BEIUUCICHHUS UX 00beMoB. Tena 1 MOBEepXHOCTH BpPAIICHHUS:
HWIMHJP, KOHYC, cdepa, map, GopMyibl sl BBIYUCICHUS UX II0LIaiel MOBEPXHOCTEH U 00bEMOB.

OcHosHasa yenb — JaTh HadalbHOE NPEJICTABICHHE O TeJlaX U TMOBEPXHOCTAX B IPOCTPAHCTBE;
MO3HAKOMHUTH YYalllUXCsl C OCHOB HOBBIMHU (hOpMyJiaMu Ui BBIYMCIEHUS TUIONIa/iel MOBEPXHOCTEH U
00BEMOB TeTI.

PaccMoTpenue mpocTeimx MHOTOIPAaHHUKOB (TMIPU3MBI, MMapalljiesenuneaa, MupaMuibl), a TakKe Tel U
MOBEPXHOCTEH BpalieHud (IWIMHApA, KOHyca, cdephl, Mapa) NMPOBOJAMTCS HAa OCHOBE HAIIISIIHBIX
Ipe/CTaBICHUid, 0e3 TNpUBICUYECHUS aKCUOM crepeoMeTpur. DopMynbl sl BBIYHCICHUS OOBEMOB
YKa3aHHBIX TEJI BBIBOIATCS Ha OCHOBE mpuHIMna KaBambepu, GOpMyIbl s BBIYUCICHUS TUIOIIAIN H
OOKOBBIX MOBEPXHOCTEH LUJIMHAPA U KOHYCA MOJIYYarOTCsS ¢ MOMOIIbIO Pa3BEPTOK ITUX MOBEPXHOCTEH,
dbopmyia Turomau chepbl MPUBOAUTCS 60€3 000CHOBAHUS

00 akcnomax reomeTpus (2 yaca)

becena 06 akcromax reoMeTpuu.

Ocnoenas yenvp — J1aTh Oosiee TIyOOKOE MPEACTaBICHHUE O CHUCTEME AaKCHOM IUTAHUMETPHH U
AKCHOMAaTUYECKOM METOJIE.

B nanHOW Teme pacckas3blBaeTCs O PA3IUYHBIX CHCTEMaxX aKCHOM T€OMETPUU, B YAaCTHOCTH O
Pa3IUYHBIX CITOC00axX BBEICHUSI MIOHSTHS paBEHCTBA QUTYP.

IHoBTOopenue. Pemenune 3agau (10 yacos)
OcHosnas yenw. IIoBTOPUTD, 3aKpenUTh U 00001mKUTH OCHOBHBIE 3Y H 32 OCHOBHYIO TIKOITY.
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6. TEMATHYECKOE IINTAHUPOBAHHUE

No
ypoKa

N3yuyaeMblil MmaTepuan

Koa-Bo
4acoB

XapakTepucTuKa  OCHOBHBIX  BHUJIOB
yueHuKa (Ha YPOBHE YUeOHBIX JCHCTBUI)

JACATCIIBHOCTH

MartemaTuka 5 kaacce (170 yacoB)

Harypanbnsle uncia
Llenv: cucmemamuszuposams u 0600WuUmMb C6e0EHUs O HAMYPANbHLIX YUCIAX;, 3AKPEnumsv U pazeumbs
HABLIKU apugmemuiecKux 0eucmseuti Ha0 HamypaibHbIMU YUCTAMU, 3AKPENUMb HABbIKU PeUleHUs 3a0ay.

1—3 |§ 1. J[lecatuunas cucrema 3
CUHMCIICHUS

4—6 |§ 2. YucnoBeie u OyKBEHHBIE 3
BBIPKCHUS

7—9 |§ 3. SIBBIK TEOMETPHUYECKUX 3
PUCYHKOB

10, 11 |§ 4. Ilpsimas. Otpe3ok. Jlyu 2

12,13|§ 5. CpaBHeHHE OTpPE3KOB. 2
JnvHa oTpeska

14, 15§ 6. Jlomanas 2

16, 17|§ 7. KoopauHatHslii 1y4 2

18 Konmponvnas paboma Ne 1 1

19, 20 (§ 8. Oxpyrienne HaTypaIbHBIX 5
qHCe

21— |§ 9. [Ilpukuagxa pe3ynabTaTa 3

23 IENCTBUS

24— |§ 10. Brruucnenus Cly

27 MHOT'03HAYHBIMH YU CIaMHU

28 Koumponvnas paboma Ne 2 1

29, 30§ 11. [IpsiMoyrossHIK 2

31, 32|§ 12. ®opmymsl 2

33, 34 § 33. 3a5<0HLI apumMeTnyecKux 9
JecTBUi

35, 36 |§ 14. YpaBHeHus 2

2(7)_ § 15. Yopouenue Bolpaskenuit |4

41, 42 |§ 16. MaTeMaTHYECKHUH SI3bIK 2

43 § 17. MaTematuueckas Mmojeib |1

44 Konmponvnas paboma Ne 3 1

45, 46 |Pezeps 2

[IpaBwiibHO ynmoTpedIATH TEPMUHBI, CBSI3aHHBIE C
pasIMYHBIMU BUJAMHM YHCEJI ¥ CIIOCOOAMHU MX 3aIUCH.
CpaBHuBaTh, YUTaTb W 3aIUCBIBATh HAaTypaJlbHbIE
qucia, ynopsAa04MBaTh HaOOPhl YHCEN.

OnuceiBaTh CBOMCTBA HATYPAJIBHOIO PAJIA.

BbINOJIHATL BBIYMCICHUS C HATypaJlbHBIMU YHCIIaMU;
BBIUNCIISATH 3HAUEHUS CTEIICHEH.

YepTUTh OTPE30K IO JaHHBIM JIBYM TOYKaM U Ha3bIBaTh
€ro, H3MEpATh U CPAaBHUBATHh OTPE3KH C IOMOILBIO
LUPKYJIs, HAXOAUTh AJIMHY OTPE3Ka C IMOMOLIbIO JIMHEHKH
Y BBIYUCIICHHI.

OO0bsACHATH, YeM  OTIMYaeTcs MpsMas OT OTpe3Ka,
YEepPTUTH €€ U 0003HAYATb.

H3mepsATh U CpaBHUBATh OTPE3KU.

Haxoauthb KOOpAMHATBI TOYEK U CTPOUTH TOYKU IO HX
KOOp/IMHATAM.

OmnpeneyasiTs LEHY IEICHUS Kb

CTpouTthb HIKanbl ¢ MOMOIIBI0 BBIOPAHHBIX €IUHUYHBIX
OTPE3KOB.

CTpouTthb TpeyrojabHUK, NPSIMOYTOJIbHUK 0003HAYaTh €ro
CTOPOHBI Y BEPLIMHBI.

Pacno3HaBaTh Ha uepTekKax, PUCYHKAX M MOJAEIAX
reomMeTpuueckue Gpurypsl, Koupurypauu Guryp.
M3o00paxkary reomerpuyeckue (Urypsl Ha KIETYATOMN

Oymare.

3HaTh, pazauuaTh U yYMETb NPUMEHATH pa3IUYHbIE
bopmybl

Bblpa)l(aTl) OIHW COAWHUIBI HU3MEPCHUA [JIIUH YCpPE3
IpyTHeE.

BoinoanaTs apudmMernyeckue JEHCTBUS € IEJIBIMU
YuCJIaMH;  HUCIOJb30BaTh  CBOMCTBA  CIOXKEHUSA U
BBIUMTAHUS IPU HAXOXKACHUN 3HAYCHU I BhIpAKEHUS.
Pemarb ypaBHEHMS — HaXOAWThb €ro KOPHH, 33Jauu C
MMOMOUIBIO YPABHEHU.

MopennpoBaTh HECIOXHBIE 3aBUCUMOCTU C TOMOILBIO
(dbopMyIT; BBIMOIHATH BBIYUCIIEHUS IO (pOopMyIaMm.
AHaJIM3MPOBATh W  OCMBICIMBATh TEKCT 3aJayH,
nepeopMyIHpoBaTh YCIOBHS, U3BJIEKaTh HEOOXOIUMYIO
UHPOPMALIMIO, MOJAEIHPOBATH YCIOBUS C TOMOIIBIO
CXeM, PUCYHKOB, pe€albHBIX MPEIMETOB; CTPOUTH
JOTUYECKYI0  LENOYKY  PpacCyKIAEHUH; KPUTUYECKU
OLICHMBATh IIOJIYYCHHBI OTBET, NPOBEPATH OTBET Ha
COOTBETCTBHUE YCIOBHUIO.
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OOBIKHOBEHHBIE APOOH
Llenw: 3axkpenums nonsimue 0pooduU, co8epULCHCMBOB8AMb YMEHUs OeliCEULL C 0ObIKHOBEHHLIMU OPOOSMU.

47— |§ 18. [lenmeHne ¢ ocTaTKOM
3
49
50, 51§ 19. O6bIKHOBEHHBIE TpOOH 2
52— |§ 20. OrtbicKaHue YacTH OT
54 LEJIOTO U LEJIOTO 110 €r0 YacTHU
55— |§ 21. OcHOBHOE CBOMCTBO 4
58 npobu
59— |§ 22. [IpaBunbHBIE u
61 HETPaBUIIbHbIC npoowu. |3
CMeniaHHbIC YHCIa
62— |§ 23. OKpy>XHOCTB U KpyT
3
64
65 Koumponvnas paboma Ne 4 1
66— |§ 24. CnokeHHE M BBIYUTAHUC
. 5
70 O0OBIKHOBEHHBIX JPOOCH
71— |§ 25. CnoxxeHne W BBIYUTAHUE 5
75 CMENIaHHBIX YUCEI
76— |§ 26. YMHOXeHUE M JCJICHHE
78 0OBIKHOBEHHOH JIpodu Ha|3
HATypaJIbHOE YHCIIO
79 Koumponvnas paboma Ne 5 1
80, 81 |Pe3epn 2

Pemarsp 3a1aun Ha yacTu.
®opMyJIMPOBATH ornpezeneHus
HEIPaBUIBHBIX U CMEUIAHHBIX JPOOeH.
MopaeanpoBaTh B Tpaduyueckoit, mpeaMmeTHou Gdopme
MOHSATUS M  CBOWCTBA, CBS3aHHBIE C  IOHSTHEM
O0OBIKHOBEHHOM JIPOOH.

BoiaeasaTs 1enyo u IpoOHYIO YacCTH.

YMeTb cpaBHUBATh, CKIIAJbIBaTh, BBIYUTATH APOOU C
O/IMHAKOBBIMU 3HAMEHATEIISIMU.

BbINoOJHATL YMHOXXEHHE U JIeJIeHHe OOBIKHOBEHHOM
JIpOoOH Ha HATypaIbHOE YUCIIO.

@®opMyJIMpOBaTh, 3alKCHIBAaTH C IOMOIIbIO OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOH JIPOOH.
IIpeoOpa3oBbIBATHL OOBIKHOBEHHBIE IPOOH, CpaBHUBATH
U yIOPSI0YMBATh UX.

3anuchIBaTh CMEIIAHHOE YHCIO B BHUJE HEMPaBUIBHOMI
JIpoOu 1 00paTHO.

IMpaBUJIbHBIX,

['eomeTpuyeckue QUrypol

Ienv: paseumue ceomempudeCKux HaeblKoe.

82, |§ 27. Ompenenenne  yria. 2
83 |Pa3BepHyTHIii yron
84 [§ 28. CpaBHeHue  yrjoB 1
HAJIO’)KEHHEM
85, |§ 29. Usmepenue yrinos
2
86
87 |§ 30. buccekrpuca yria 1
88 |§ 31. TpeyroapHUK 1
89, |§ 32. [Tnomanp TpeyroapHUKA 5
90
91, |§ 33. CoiicTBO YTJIOB| ,
92 |TpeyrosibHUKa
93 |§ 34. PaccrossHMe Mexay IBYMs 1
toukamu. Macirab
94—|§ 35. PaccrossHMe OT TOYKH JO
96 |mpsMoi. [epnienukynsipabie |3
psSIMbIC
97, |§ 36. CepeTMHHBIT 5
98 |mepneHIuKyIsIp
99, |§ 37. CBOHCTBO OHMCCEKTPHCHI
2
100 |yrna
101 |[Koumponvuas paboma Ne 6 1

PacnozHaBaTp Ha 4epTEkKax, PUCYHKAX M MOAEIAX
reomerpuueckue  ¢urypsl.  IIpuBoguth  mpumepsl
aHaJIOTOB F€OMETPUUECKUX (PUTYP B OKPY’KaIOLIEM MUDE.
M3o00paxkars  reomerpuueckue  QUIyppl U UX
KOH(Urypaluuu oT PyKd U C UCIOJIb30BAHUEM YEPTEKHBIX
MHCTPYMEHTOB.

®opMyJIMpOBaTh OIPEIECICHUS  YIJIa,
AIIEMEHTHI YTJIOB.

YMerbr WU3MEPATH U CTPOUTH  YIIBI
TpaHCIopTHpa

3HaTh, YTO HA3BIBAIOT OMCCEKTPUCOM yTa.
HaxoauTp muiomaae TpeyrojJbHUKA.
HmeThb npecTaBieHue 0 Macuiraoe.
3HaTh, YTO HA3bIBAIOT MEPIEHIAUKYISIPHBIMU HPSIMBIMHU,
CEpEIUHHBIN NEPIEHIUKYIIAP.

YMerb  CTpOUTH  NEpPHEHAUKYISPHbIE
CEpEIUHHBIN NEPIEHIUKYIIAP.

BUJBI YTJIOB,

C IIOMOIIBIO

npsiMblE U

Jlecsatuunbie ApoOU
Llenv: 6secmu nousmue Oecaimuunol Opobu, evlpabomamv YMeHus U HAGbIKU 6 YMeHUU, 3anucu,
CpasHeHUuU 0ecamuiHblX Opobetl;, 000UMbCs YMeHUll 8 0etiCmeUsx Had 0ecAMUYHbLIMU OPOOSIMU.
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102

§ 38. [Tlonstue pecATUYHOU
npobu. UteHwme W 3amuch
JECSITHYHBIX Apo0eii

Yurath U 3aIUCHIBATh JIECATUYHEBIE Ipoowu.
IlpeacraBasaTs  OOBIKHOBEHHBIE  JIpoOM B BHUJC
JNECATUYHBIX W HOCCATHUYHBIC B BUIAC 06BIKHOB€HHBIX;

103, |[§ 39. YMmHOXEHUE W [eJICHHE HaxOJUTh JCCATUYHBIC NPHOIMIKEHUS OOBIKHOBEHHBIX
104 |mecsatmunoit apodbu na 10, 100,|2 TIpOOCii.
1000 u T. 1. CpaBHUBATHL U YHOPSJOYUBATH JIECATUYHBIE JPOOH.
105, § 40. HepeBOI[ BEJIUUUH U3 BEIITOIHATE BEIYUCICHUS C NECITUIHBIMU IIpOGSIMI/I.
106 |ogHMX CIMHHUI[ HM3MEPECHHs B|2 Hcnoan3oBarth SKBUBAJICHTHBIC MPEACTABIICHUS
Jpyrue JTPOOHBIX YUCEII TIPH UX CPABHEHUH, MPU BHIYUCIICHUSX.
107— § 41. CpaBHeHHe NECATUYHBIX 3 BeinmosHaTh INPUKUAOKY U OLICHKY B XO0JI€ BBEIYHCIICHUH.
109  |npoGeii @opMyaHpPOBATH IPABUIIO OKPYTIICHHS YHCEI.
110—|§ 42. CnoxeHne M BblUMTAaHHE c ®opmyIMpOBaTH ONpEIENCHNA YMHOXKEHHUA  JIeNeHuA
114 |necsaTuuHbIX Ipobei JCCATUIHBIX IPOOCH.
115  |Konmponvuas paboma Ne 7 1 AHaMUM3MPOBATh M  OCMBICIMBATh TEKCT  3a/auu,
116—|§ 43. YMHOXKeHHE NecATHIHBIX c nepeopMyIHpOBaTh YCIOBHS, U3BJIEKATh HEOOXOIUMYIO
120  |mpobeii uH(pOpMaLIMIO, MOJEIHPOBATh YCIOBUS C TMOMOIIBIO
1211 CXEM, PHCYHKOB, pEaJbHbIX MPEJAMETOB;, CTPOUTH
29 § 44. Crenenb uncia 2 JOTUYECKYI0  LENOYKY  PpacCyKICHWH; KPUTUYECKU
S 5. Cpennce OLIEHUBATH TIOJIYYCHHBIA OTBET, MPOBEPSATH OTBET HA
123— |apudmeTnueckoe. Jenenue COOTBETCTBHC YCIOBHIO.
125  |necsruamoit apoGH Ha 3 dopmyMpoBaTh onpeieeHue CpEIHero
HATYPATEHOE YHCIIO apuPMETHUECKOTO HECKOIBKHUX YHCET
126§ 46, Jlencnue aecamiinof Haxoauth cpenHIOl0 CKOPOCTh JBUKEHHUS, CpEIHEE
130 |apo6u Ha secaTHIHYIO APOGH 3HAQYEHHE U MOJly; CPABHHMBAThb BEIMYMHbBI, HAXOIAUTh
HanOoJIbIlIee U HAUMEHbIIICE 3HAUCHHUE.
131  |Komwmponvnas paboma Ne 8 1 BbINOJIHATH BBIUUCICHUS C JIECATHUYHBIMH JIPOOSIMH:
132 |Pesepn 1 YMHOXEHUE U JIJICHNE AECATUYHBIX ApoOeH.
HNwmeth npencraBieHrne O MPOLIEHTAX, HAXOIUTh MPOLIEHT
OT YMCIIa, HAXOJUTh YKCIIa TI0 3aJJaHHOMY TIPOIICHTY.
133— § 47. TlonsTHe MpoTICHTa 3 OO0BbsACHATB, YTO Takoe MpoueHT. [IpeacTaBisTh MPOLIEHT
135 ' Pott B BHUjIe Apo0eii u ApoOu B BHJIE TPOLIEHTOB.
OcymectBasaTs mnouck wuHpopmammu (B8 CMUN),
cojepXaliel JaHHble, BBIPAXCHHBIE B TIPOIICHTAX,
MHTEPIPETUPOBATDH HX.
OO0bsicHAAITH, KaK BBOAUTh B  MHUKPOKAIBKYISATOP
ﬁg_ § 48. 3a/2491 HA IPOLICHTBI 5 HATypaJlbHOE YHWCIO, JAECITUYHYIO JIpOOb. BBHIMOIHATH
OTIEpAIIY HA MUKPOKAIBKYJIATOPE
Pemath 3aauu Ha TPOLEHTH U ApoOH (B TOM YHUCIE
3alayd U3 pEAIbHOW TMPAKTUKH), WCIONb3Ys TpH
HEOOXOIUMOCTH KaJIbKYIATOP.
ﬂi_ § 49. MUKpOKabKyYIATOD 4

['eomeTpuyeckue Tena
Llenv: nosnakomumes ¢ NOHAMUEM HPAMOY2O0IbHO20 NaApallelenuneda u e2o 00vema, eOuHUYamu
usmepeHrus niowaoeu u oovema.

145 |§ 50. [TpstmoyTOonbHBIN 1
napaJuleIenuIe]

146—|§ 51. PasBeptka

149  |mpsiMOyrosbHOTO 4
napajuleIenumnesaa

150—|§ 52. OOGbem mnpsimoyrosibHOrO|4

HNmeth mpeacraBieHue o napaiesienuinesie Kak OJHOM
U3 BUJIOB IIPOCTPAHCTBEHHBIX (PUTYpax.
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153 |mapannenenumnena

154  |Koumponvuas paboma Ne 9 1

BBenenue B BEpOATHOCTH
Henw: cchopmuposamsv ocrHo6Hble npuemvl peuterusi KOMOUHAMOPHBIX U 8EPOSMHOCHHBIX 3A0aH.

155, |§ 53. HocrtoBepHrle,
156 |HeBO3MOXKHBIE U  CiydailiHbIe|2

COOBITHS
157, |§ 54. KoMGHHATOpHbIC 3a/a4H , 3HaTh OCHOBHBIC TIOHATHS KOMOWHATOPUKH. YMeTh
158 pemarh npocTeiime KOMOMHATOPHBIE U BEPOSITHOCTHBIC
159— (IToBTOpEeHue afati.
167 9 PemaTs koMOMHATOPHBIE 334U TIEpeOOPOM BapHAHTOB.
168 |Hmocosas KOHMPOILHASL|

paboma
169, |Peseps 5
170

170

Ne XapakTepuCTUKa  OCHOBHBIX  BHJOB  JCATEIBHOCTH

N3yuaemeblit MmaTepuain

ypoka y4€HUKa (Ha ypOBHE yueOHBIX JIEHCTBUI)

Koi-Bo
4acoB

MaremaTuka 6 kiaacc (170 yacoB)
[TonoxxuTenbHBIC U OTPULIATEIHHBIC YHCITA
Llenw:
— ¢opmuposanue npeocmaeneHuil 0 NONOHCUMENbHLIX U OMPUYAMETbHBIX YUCIAX, KOOPOUHAMHOU
HIOCKOCMU, MOOYJe HUCId, O NPOMUBONOLONCHLIX HUCLIAX, NOBOPOMmMe U YEHMPATbHOU CUMMempuu,
napaiilejlibHuvlx npAmMblXx, 06 006801/7 Cummempuu,
— hopmuposanue ymenuii u306padxcamev napaiienvhvie Npsmovle, NPUMEHIMb NOBOPON, YEHMPATbHYIO U
ocesyr cummempuro a]lﬂ nepemewerHusl ceomempuidecKux ¢M2yp Ha njiockocmu,
— 0611a0eHuUe yMeHUeM NPUMEHEHUS NPABUIA BbIYUCTICHUS 3HAYEHUS AleeOPaUlecKol CyMMbl 08YX Hucel,
VMHOJMCEHUsT OISl KOMOUHAMOPHBLIX 3A0ay, CPABHEHUs. HUCAA, HAXONCOeHUsT KOOPOUHAM MOYKU 8
KOOPOUHAMHOU NAOCKOCMIU,
— 0611a0eHue HABLIKAMU NOCMPOeHUsT @ueyp HA KOOPOUHAMHOU NIOCKOCMU NO KOOPOUHAMAM,
BLIYUCTEHUSL YUCTOBLIX BbIPANCEHUL, COOepI’CAWUX 6Ce alleedpaudecKkue OeuUCmsus ¢ YUCIamu pa3Ho2o
3HAKA, U30OPANCEHUS YUCTOBLIX NPOMENCYMKOB HA KOOPOUHAMHOU NPSIMOU

Haxoauth B OKpyXaroleM MHpe IUIOCKHE U TMPOCTpaH-
CTBEHHbIE CUMMETPHYHBIE (PUTYPHI.

6 M3o00paxkath cuMMeTpuuHble QUTYPBl U OXapaKTEepHU30BaTh
B3aMMHOE  DACIOJIOKEHHE  LIEHTPAJIbHO CHMMETPHUYHBIX
¢uryp. KoncrpynpoBaTh OpHaMeHTHI U TAPKETHI, H300paxkas

§ 1. IloBopoT M LEHTpanbHAs
CUMMETpHS

1—6
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7—10

§ 2. [TlonoxurenbHblE |
OTpHLIATENIbHBIE qucia.
KoopaunarHas npsmast

4

14

§ 3. IIporuBomosioxHbIE
yrcia. Moaynb yucia

15—
18

§ 4. CpaBHeHue yncen

19—
21

§ 5.

MMPAMBIX

[TapannenpHOCTH

22

Konumponvuas paboma Ne 1

UX OT PYKH, C MIOMOIIbI0O HHCTPYMEHTOB, a TAKXKE HCIOJIb3Ys
KOMITBIOTEPHBIE IPOTPAMMBIL.

IIpuBoaAMTHL IPUMEPHI UCIOIB30BaHUS B OKPYKAIOLIEM MHUPE
MOJIOKUTEIBHBIX M OTPHUIATEIbHBIX 4HCeN (TeMIieparypa,
BBIUTPBIII - IPOUTPHIILI, BHIIIE - HUXKE YPOBHSA MOPS U T. I1.).
HN300paxkars, TOYKAMH KOOPAWHATHOM MPSMOW TMOJIOKHU-
TEJbHBIE ¥ OTPUIIATEIIbHBIC PAllMOHAIBHBIC YUCIIA.
XapakTepu3oBaTh MHOXECTBO IIEJIBIX YHCEN, MHO>KECTBO
palMOHAIBHBIX YHCEIL.

YMeTh: cpaBHUBATH OTpHUIATENbHBIE YHCIA MEXIY co00il ¢
MOMOIIBIO YHUCIIOBOM MPSMOIi; BCTYNaTh B peYeBOE OOIICHHE,
y4yacTBOBaTh B  JHAliore; PpPa3BEepHYTO  OOOCHOBBIBATH
CYXKICHMUSL.

3HaTL O TMPOTHUBOMOJOXHBIX YHUCIAX, O
paloHaIbHBIX YUCIAX, O MOJIYJIE YUCIIa.
YMeTh HaX0IUTh MOJIYJIb TAHHOTO YKCIIA, TPOTUBOIIOIOKHOE
YHCIO0 K JAaHHOMY YHUCIY, pellaTh MPUMEpPhl ¢ MOIYIbHBIMU
BEIIMYMHAMU;

3HaTh onpeneneHUs NEPHEHAMKYJISIPHBIX U IapauIeIbHbBIX
MPSIMBIX.

CTpouTh NEpPHNEHIUKYISIPHBIE W MapajuleJbHbIE MPSMBIE C
MTOMOIIBIO YEPTEKHOTO TPEYTrOJIbHUKA U TPAHCIIOPTUPA.
Ymerb OOBSICHUTD M3y4YEHHbIE MOJIOKEHUS
CaMOCTOSITEIILHO MOJJO0PAHHBIX KOHKPETHBIX MPUMEpPAX

OcabIX H

Ha

23—
26

§ 6. Uucnosble BbIpakeHUs,
coJiepaKallye 3Haku +,-

27—
30

§ 7. Anrebpamyeckas cymMma
U ee CBOMCTBA

31—
33

§ 8. IlpaBuno BbIYKCIECHUS
3HAuUEHUs  anreOpandecKoi
CYMMBI JIBYX YHCEII

3

¥Ymers 3anucaTh B BHJAE PaBEHCTBA, KaKk MoOrja
MEPEeMECTUThCS TOYKAa TPH pPa3HBIX YCIOBHSIX U CHEaTh
PHUCYHOK, COOTBETCTBYIOIINI JAaHHOMY  YHCJIOBOMY
BBIPAKCHHIO

HNmers mpencraBneHne o0 anrebpandeckoil CcymMme, O
3aKOHaX anreOpandecKux ACHCTBUN

@opMyJIMPOBATH U 3aMMCHIBATH C TOMOIIHIO0 OYKB CBOMCTBA
JIEUCTBUN C pallMOHAIbHBIMU YUCJIaMHU,

IIpumeHsSITH sl TPe0OPa30BAHMSI YUCIOBBIX BBIPAKCHHIA.
BbINOJHATH BBEIUUCIICHHS C PAIIMOHATBHBIMH YHCITAMH.
YuTaTh U 3aNUCHIBATH OYKBEHHBIC BBIPAKEHUS, COCTABIATh
OYKBEHHBIE BBIPQKCHHUS 10 YCIIOBUSAM 33]1a4.

BblunciasaThs 4YUCIOBOE 3HAYCHHE OYKBEHHOTO BBIPAKCHHS
IIPY 3a/IaHHBIX 3HAYCHUSIX OYKB.
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36

§ 9. Paccrosuue
TOYKaMU
PAMO

MEXITY
KOOPJAMHATHOU

HNmets mnpencraBlieHHE O PACCTOSIHUM MEXIY TOYKAMH, O
MOJYJIE Pa3HOCTH M CYMMBI IByX YHCEIL.
YMeTb HaxoIWTh PpACCTOSTHUE  MEXKIY
KOOPAWHATHOM MPAMOM, BBIYUCIAS  MOIYJb
MPUMEHSIA QITOPUTM  CIIO)KEHHUS YHUCENl C
KOOPJAMHATHOU MPSIMOIA .

YMerh HaxoAuTh KOOPAMHATY CEPEAMHBI OTpPE3Ka, €CIH
M3BECTHBI KOOPJIMHATHI KOHIIOB OTPE3Ka, CKJIa/IbIBATh YHCIIA C
IIOMOIIBI0 KOOPAMHATHOMN IPSIMOM.

TOUYKaMH Ha
pasHOCTH
MIOMOIIIBIO

37—
39

§ 10. OceBas cummeTpust

HNmeTp npeacTaBiIeHNE O CHMMETPUN OTHOCUTEIBHO MPSIMOM
JMHHU.

YmeTb OOBSACHHUTH U3y4CHHBIC HOJIOKEHHUS Ha
CaMOCTOSITENILHO MOI00PAHHBIX KOHKPETHBIX IPUMEpax.
YMeTh onpenessiaTh CAMMETPUIO B TEOMETPUYECKUX (HUTypax
TaKuX, KaKk KBaJpaT, paBHOOEAPEHHBI TPEYrONbHUK, POMO,
OpSAMOYTOJBHUK;  ONPEAETSATh  IOHSATHUS,  NPUBOAUTH
JIOKa3aTeJIbCTBA.

40—
42

§ 11. YucnoBble MpOMEKYTKH

43

Koumponvnas paboma Ne 2

44—
46

Pezepn

HNmerp npexncraBieHUE O YHUCIOBBIX IPOMEKYTKaX, O
HECTPOTOM M CTPOTrOM HEPABEHCTBAX, O YUCIOBOM OTpE3KE U
WUHTEpBAJIE

YMerb  NOCTPOMTH TI'E€OMETPUYECKYKD MOJENb YHCIOBOIO
IPOMEXYTKa M YKa3aTb BCE II€JIbIE YHUCIA, KOTOpPbHIE €My
IIPUHAJIEKAT

YMeTh NOCTPOUTH TIE€OMETPUYECKYIO MOJENb YHCIOBOTO
IIPOMEXYTKAa  COOTBETCTBYIOLETO  PEIICHHUIO  IIPOCTOTrO
HEPABEHCTBA.

47—
49

§ 12. YMHOXEHUE U JeneHne
MOJIOKUTETHHBIX u
OTPULIATENIbHBIX YUCEN

HmeTthb npeicTaBieHue o npaBuiie

YMHOEHHS YHMClla HA MUHYC €IUHUILY, YMHOKEHUE YUCIIa Ha
eIMHUILY, YMHOKEHHUE U JIeJIEHUE YUCEeIl pa3HOro 3HaKa.
3HAaTh NPaBUIIO YMHOKEHHUS JIBYX YHCEJ C Pa3HbIMH 3HaKaMH
U JIBYX OTPHLIATENIbHBIX YUCET

3HaTh [paBWIO [JENIEHMS OTPULATEIBHOTO 4YHUCIa Ha
OTPHULATENIEHOE U MTPABUJIO JEJIEHUS YNCEN, UMEIOIUX Pa3HbIE
3HAKHU

Ymern pemaThb npuMeppl  Ha  BCE

C TIOJIO’KUTENBHBIMU M OTPULIATEIbHBIMU YHCIAMH.

NeHACTBUS

50

§ 13. Koopaunatsl

51—
55

§ 14
IIJIOCKOCTH

Koopannarnas

®opmyIupoBaTh ONpeAeIeHUe KOOPAMHATHON IIOCKOCTH,
oceli abcuuce U opAUHAT

CTponTh Ha KOOPJMHATHON IIOCKOCTH TOYKH U (DUTYPHI 11O
3aaHHBIM KOOpJAWHATAaM.

OnpeaensiTb KOOPIUHATHI TOYEK.

59

§ 15. YMHOXEHUE U JIeJIeHue
OOBIKHOBEHHBIX JIpo0eit

HNmers npencraBieHne 00 YMHOXEHHMM U JICJICHUH
OOBIKHOBEHHBIX ApoOel, 00 YMHOKEHHUU CMEIIaHHBIX YHCE,
0 JIeIEHUH YKcTia Ha OOBIKHOBEHHYIO JIPOOb.

YMeTh CBOOOHO pemiaTh 3aa4M MOBBIIIEHHOHN CII0KHOCTH U
JOTMYECKUEe  3aJa4d  Ha  YMHOXEHHE U JIeJIeHue
OOBIKHOBEHHBIX JPO0Eii; CaMOCTOSTEILHO UCKATh U OTOUPATh
HEO0OXOUMYIO JUIsl pelIeHHs] yUeOHBIX 3a7a4 HH(GOPMAIUIO

60—
62

§ 16. IlpaBuno yMHOXEHMS
JUTsE KOMOMHATOPHBIX 33134

63

Koumponvuas paboma Ne 3

3HaTh 0 epedope Bex BO3MOKHBIX

BapUaHTOB, O KOMOMHATOpHBIX 3ajadax, o
BO3MOJXHBIX BAPHUAHTOB, O ITIPaBHUJIC YMHOXKCHUA.
YMmerh OOBSICHUTH U3y4eHHbIE MOJIOKEHUS Ha
CaMOCTOSITENTFHO TTOI0OPaHHBIX KOHKPETHBIX IpUMepax

7epeBe

[IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI
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ge.flb.‘

— ¢hopmupoeanue npeocmasnenuii o npasuie packpvimus CKOOOK, 0 HAXOHCOEHUU Yacmu OT Yeno2o U
yenozo no ezo uacmu;
0 2eomMempuveckux Quaypax Ha NIOCKOCMU. OKPYHCHOCMb, Kpy2;, O 2eoMempuyeckux queypax 6
npocmpancmee,

— hopmuposanue ymenuii Haxodxrcoenuss ONUHbL OKPYICHOCMU, NIOWAOU Kpyea C peuieHuem HpoCcmbvlx
2eomempuieckux 3a0a4;

— 06]1a0enue yMeHUueM packpvlmuis CKOOOK ¢ NpUMeHeHUueM NPasula packpblimus, HaAX0HCOeHUs 4acmu om
Yeno2o U Yeno2o no e2o 4acmu, npeoopas06anuus 6YKEeHHbIX 8bIPANCEHULL,

— 06]1a0enue HABLIKAMU pelleHUs YPAGHEHUl, CO0epHCAuUX BbIPAdN*CEHUS 8 CKOOKAX, peuleHus: 3a0a4 Ha
cocmasienue ypagHeHull, peuleHus 3a0a4 Ha 4acmu

HNmerh mpencTaBieHHE O PACHPEICIIUTEIbBHOM —3aKOHE
YMHOXXEHUSI, O TIPaBUJIE PACKPBITHSI CKOOOK

g;l_ § 17. PackpbiTHEe CKOOOK 4 ¥YMerb pemiaTh CIOKHBIE BBIYMCIUTEIbHBIC HPUMEPHI U
YpaBHEHHUS, TPHUMCHsS TMpaBUjia PACKPBITUS CKOOOK W
pacnpeenuTeNbHbINA 3aKOH YMHO)KEHHUS.

HNmeTh mpencTaBiIeHHE O TpaBHIE MPUBEACHUS MOJOOHBIX
CJIaraeMbIX.
68— |§ 18. VYnpoueHue 6 YMerb  TpUBOAUTH MONOOHBIC CllaraeMble, pacKpbIBas
73 BBIPOKCHHI CKOOKH

[0 MpaBWly; [OAOUpaTb apryMeHTbl ISl JI0OKa3aTelbCTBa
CBOEr0 PEIICHUs

HNmerts nipeicTaBieHHEe O IpaBUiIax
pelIeHusl ypaBHEHUH, O TIEPEMEHHOM U  IOCTOSHHOMN
BEJIMYMHAX, 0 KO3 PUIMEHTE TTpH

74— . MEePEeMEHHON  BEJIMYMHE, O B3aUMHOM  YHUYTOXXCHHUHU
§ 19. Pemienue ypaBHeHU I 4

77 CJIaraeéMbIx, O IPeoOpa30BaHUU BbIPAKEHUM
3HaTh mpaBUia PEIICHUS YPaBHEHWM, NPHUBOIS IIPU 3TOM
noJo0HBIE  CllaraeMble, PpacKpbIBask CKOOKM  yIporias
BBIPAKEHHE JIEBOM U ITPaBOW 4aCTH ypaBHEHUs
§ 20. Pemenue 3agau Ha HNmery mnpencrtaBieHne O MaTeMaTHYECKOM MOJENH, O
78,79 COCTABJICHHE YPABHEHHIA 2 COCTaBJICHUM MaTeMaTHYeCKOM Mojenu, o0 3Tamax peleHus
3a7auu
3HaTh, KaK COCTAaBUTh MAaTEMATUYECKYI0 MOJENb PEATbHOU
CUTYallUH.
YMerb MpOBOAUTH HH(OPMAIIMOHHO-CMBICIIOBOH — aHaIHU3
MPOYUTAHHOTO TEKCTA, COCTABIISITh KOHCIIEKT, COMOCTABIATh U
KJaccu(puIpoBaTh
80, 81|Peseps 2 YMerp COCTaBUTh MAaTEMAaTHYECKYH0 MOJENb pPEaIbHON
CUTyallud, a 3aTeM PEIINUTh YpPaBHEHHE IO IIpaBHJIAM;
OOBSCHUTh W3YYECHHBIE IIOJIOXKEHHS HAa CaMOCTOSTEIbHO
0J00paHHBIX KOHKPETHBIX MPUMepax.
YMeTb: caMOCTOSTENIbHO MCKaTh M OTOMpPATh HEOOXOIUMYIO
JUId pelieHus y4eOHBIX 3agad HMH(OpPMAIHMIO; Pa3BEpHYTO
000CHOBBIBATh CYXJCHHUS.
§ 19. Pemienne ypaBHeHMil. § YMmerb: cBOOOAHO NMPHUMEHSTH 3HAHUS M YMEHHUS IO TeMe
82— |20. Pemenue 3amay  Ha 6 peleHus 3ajJad Ha COCTaBJICHME YpaBHEHHH; OOBIACHUTDH
87 COCTaBJICHHE ypaBHEHUH W3YYEHHbIE MOJIOKEHHUSI Ha CaMOCTOATEIbHO MOJ00paHHBIX
(poJOIKEHHE) KOHKPETHBIX IIPUMEPAX.

YMerb pacmmpsarh U 00001IaTh CBEICHHS O PEIICHUU 3a/1a4
88 Koumponvnasa paboma Ne 4 |1 HA COCTaBIICHHWE YpaBHEHH;, (HOpPMYIUPOBATH MOTyUYEHHBIC
pPE3yJIbTaThI.

HNmers mpencraBienne 00 ypaBHEHWH, O  YHUCIOBON
BBIPXKEHHUH, O YACTH OT LEJIOr0, O IIEJIOM IO €T0 YaCTH.
3HATh, Kak HalTH 4acTh oT 1EJI0T0
U 11eJI0€ 110 €r0 YacTH; KaK pellaTh 3aJa4ui Ha YacTH.

§ 21. HaxoxnaeHue vactu OT
LEJIOr0 H IeIoro mo ero|3
JacTu

89—
91
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YMeTb COCTaBIATH AITOPUTMBI, OTpakaTb B IMHCbMEHHOH
dbopMe pe3yabTaThl AeITeTbHOCTH

92—
94 3
§ 22. OxpyxHnoctb. [lnuna
95— |okpyXHOCTH
97 § 23. Kpyr. [1nomane kpyra.
§ 24. lllap. Cdepa
98, 99 2
100 |Kommponvuas paboma Ne 5 |1

HmeTsb nipencraBiieHue 00 OKPYKHOCTH, JJIMHE OKPYKHOCTH,
o ¢opmyie JIUHBI  OKPYXHOCTH, O  IPaBUJIBHOM
MHOT'OI'PaHHUKE.

YMeTh C TIOMOIIBIO LUPKYIST M JIMHEHKUA HAXOIUTh LEHTP
OKPY)KHOCTH, €CJIi OH He 0003HaueH, MUCIOJb3Yys CBOWUCTBO
IPSIMOTO YTJIa U CEPEIMHHOTO NePIICHANKYJIISPa

BuIuucasTh JJIMHY OKPY)KHOCTH M IUIOIIAIAb Kpyra.
BobipakaTh OJHH MHUIIBI U3MEPEHUS Yepe3 ApyTrHe.
Hcnoab30BaTh  KOMIBIOTEPHOE ~ MOJCIMPOBAHHUE U
OKCHEPUMEHT JUIsI HM3Yy4YCHHS CBOWCTB T'€OMETPHYCCKUX
00BEKTOB.

HmeTsb npencraBiieHue o mape, chepe, o popmysie Tomaan
cdepsl, o hopMyIie oObema mapa.

YMerb 0GOpMIIATH pEIICHHsI WM COKpAlllaTh PEUICHUs, B
3aBUCUMOCTH OT CUTYyalluH.

JlenumocTh HaTypaJIbHBIX YHCEI

Iens:

— (hopMupoBaHMe NpeaCTABIEHUH O JICTUTEISIX U KPATHBIX, O TPOCTHIX U COCTABHBIX YHCIIAX, O B3AUMHO
MIPOCTHIX
0 HanOoJbIIEM O0IIEM JEIUTENe, O HAMMEHBIIIEM 00IIeM KPaTHOM, O JICIMMOCTH MTPOU3BEICHUSI CYMMBI U
Pa3HOCTH YHCEIT;
— ¢opMupOBaHHe YMEHWIl HAXOXICHHS HaWOOJBIIEr0 OOIIETr0 JEUTENs, HAUMEHBIIETO0 OOIIero
KPaTHOTO, Pa3JI0KEHUS YMCiIa Ha MPOCThIC MHOXKUTEIH;

— OBJIaJIeHHE YMeHHMeM MMPUMEHECHHS MPU3HAKOB JeIuMocTh Ha 2, 5, 10,4, 25,3 u 9;

— OBJIaJIeHHe HABBIKAMH PEIICHUS 33/1a4 Ha NMPUMEHEHHUE MPU3HAKOB JICTUMOCTH YHCENl U Pa3JIOKCHHS
YHUCJIa Ha MPOCTHIE MHOKUTEIH.

YHUCIIax,

(I)OpMyJ'II/IpOBaTB OMPEACIICHUA ACIUTCIII HW  KpaTHOTIO,
MpoCTOro 4ucjia u COCTaBHOTO 4HUCJIA, CBOMCTBA U IMPU3HAKN
JACIIUMOCTH.

I[OKaZibIBaTb U ompoBeprarb C NOMOMIBIO KOHTPIIPHUMEPOB
YTBCPIKACHHUA O JCITIUMMOCTU YHUCCIL.

101— KnaccupuuupoBarb, HaTypajdbHble 4YHcla (YETHBIE U
§ 25. Jlenurenu u kpataeie |3 (brump yp (

103 HEYETHBIE, [0 OCTaTKaM OT JeNieHus Ha 3 U T. 11.)

N3BaexkaTh HEOOXOIMMYIO HHPOPMAIIHIO,

CTPOUTH JIOTUYECKYIO LIETIOUYKY PACCYKACHUN; KPUTUUECKH

OIl€eHUBATh ITOTYICHHBII OTBET,

OCYHIECTBJATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBET-

CTBUE YCJIOBHIO.

YMeTh J0Ka3aTh W NMPUMEHSTH NMPH PEIICHUH, YTO €CIU HH
104—|§ 26. JlemumMocThb & P P P ’

4 OJIMH U3 MHOXKUTENIEH HE JENUTCA Ha HEKOTOPOE YUCIIO, TO U

107 |mpousBeneHus

MIPOU3BEICHNE HE JCIUTCS Ha 3TO YHUCIIO
108—|§ 27. JlenumMocTb CyMMBI H 4 YMeTh  BBINIONHUTH  JCUCTBUSA, TPUMEHSS  MPU3HAKU
111 |pa3HocTH umcen JIETTMMOCTH CYMMBI U pa3HOCTH
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HNmeThb nipeAcTaBieHNE O MPU3HAKaX JACIUMOCTH Ha 2, 4, 5, 10
u25.

4 YmMmeTh MIPOBEPSITH JeTUMOCTh qycia
Ha yncna 2, 5, u 10, a Takke cokpamars OOJbIIHE IPOOH,
WCITIONB3YS PU3HAKH JICTUMOCTH

112—|§ 28. Ilpu3Haku JETMMOCTH
115 |ma2,5,10,4u25

116—|§ 29. IlpusHaxu neaumocTH 4 Ymerhb chopmynupoBaTh IPU3HAKU JACTUMOCTH Ha 3 U HA 9,
119 |ma3u9 OOBSACHUTH, KaK UX MOXKHO HCIIOJb30BAaTh MPU COKpALICHUH
npobeit

120 |Koumpoavnas paboma Ne 6 |1

HNmeTh TpelCTaBICHHE O MPOCTBIX, COCTABHBIX YHUCIAX, O
yrcnax-0iIM3Henax, 0 pa3joKEeHUH Ha MPOCTbIe MHOKUTEINH,
§ 30. [IIpocteie uwucina. o
121— 00 OCHOBHOW TeopemMe apu(METUKH, O KAHOHUYCCKOM
Pasnoxxenue qucna Ha|4
124 pas3IOXKEHUH.
MIPOCTHIC MHOKUTEIH
YmeTn pa3nuyaTth TPOCTBIE ¥ COCTaBHBIC YHCIIA,
packiabIBaTh COCTaBHbIC YHCIIA HAa IPOCThIE MHOKHUTEIH.

¥Ymerb BbiBecTH TmipaBuiio otbickanus HOJI, paccmoTper
KOHKpETHBIE MPUMEPHI; paboTaTh MO 33aJaHHOMY aJITOPUTMY,
2 JOKa3bIBaTh MPAaBUJIIBHOCTE PCHICHUS C ITIOMOIIBIO apryMCHTOB
HNmers 1npexncraBieHHe O B3aUMHO IIPOCTBIX 4YHUCIAX, O

125, |§ 31. HaumbGonpmmii oOmmii
126 |nmenureinn

MMPU3HAKC ACTITUMOCTH HA ITPOU3BCACHUC.

Ymersn noaduparh napbl B3aUMHO HPOCTBIX YHUCEl,
§ 32. BzaumHO mpOCTHIE [IPUMEHATH IPU3HAK JIEJIMMOCTA Ha MPOU3BEACHUE B3aUMHO
127—|uncna. [lpu3HaK IETUMOCTH 3 IIPOCTHIX YUCEIL.
129 |na IPOU3BE/ICHUE. YMmeTs BbiBecTH npaBuiio oTbickanus HOK.
Haumensbiee o01ee KpaTHOE Haxoautn o0ue ACTHTEIH

u O6HII/IG KpaTHbIC C TIIOMOLIBIO PAa3JIOKCHHUA 4YHCCIT Ha

MMPOCTBIC MHOXKUTCIIN

130 |Koumpoavnas paboma Ne 7 |1

131,

132 Peseps 2

MaremMaTHKa BOKpPYT Hac

Ienw:

— ¢hopmuposanue npeocmasneHuii 0 NPONOPYUOHANLHOCMU YUCell, 00 OMHOWEHUU O08YX HYucel,
8epHOCMU nponopyuu
0 00CMOBepHOCMU, HEBO3ZMONCHOCMU, CAVYAUHOCMU COObIMUL, O CMONPOYEHMHOU U  HY1eBOl
8EPOAMHOCMU

— ¢hopmuposanue ymenuii noocuema 6epOSAMHOCMU NO HoOpMyne, NOCMPOEHUS. PATUYHBIX OUACPAMN
KOJIUYEeCMBEHHbIX XAPAKMEPUCMUK,

— o6nadenue ymenuem peuetus 3a0a4 ¢ NOMOWbIO COCMABIeHUs NPONOPYUU,

— 0671a0enue HABLIKAMU peuleHUsl YPAGHeHUl, 3a0aHHbIX 8 8U0e NPONOPYUU, PeuleHUs Pa3iuyHbIX 3a0ay
Ha cocmaenenue ypasHeHuil

HNmersb npezacraBieHne 00 OTHOIIEHUHM JIBYX YHUCEN, O
MPOIOPLKAX, 00 OCHOBHOM CBOMCTBE MPOIOPIIHH.

YMmern COCTaBIIATh IIPOIOPLIUH, IIPOBEPSTH
§ 33. OtHomienue nByx unucen |4 MIPAaBUJIBHOCTh IPONOPLUY, PEIIAaTh MPOCTHIE 3a7adyd C
MIOMOUIBIO IPOIIOPLIUH.

YMerp pemarh ypaBHEHHS W 3a/1a4d IOBBIIIEHHOTO
YPOBHS C IOMOIBIO TPONIOPLIHH.

133—
136
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Hmers mpenctaBieHHMEe O  pas3HBIX  JUarpaMmmax:
CTONI0YAaTON, KpYroBoM, rpadudeckol, Trpaduueckoi
HAKOIIUTEIIbHOM.

YMeThb CTpPOUTH CTOJIOYATYIO, KPYTOBYIO, TparuecKyro
JIMarpaMMbl;  OOBSICHUTh HM3y4YCHHBIE IIOJIOKEHUS Ha
CaMOCTOSITENIbHO MOA0OPAHHBIX KOHKPETHBIX MPUMEPAX.
N3Baexkarb nHOpMAIHIO U3 TAOIUI] U AUATPAMM.
BbINOJHATL BBHIYMCICHUS 1O TaOIWYHBIM JaHHBIM,
CPaBHMBATH BEIMYUHBI,

HAXOAUTH HauOOJbIINE U HAMMEHbIIINE 3HAYCHHUS U JP.
BbinoaHaTh c60p HHPOPMALIMU B HECIOKHBIX CITydasX.
IIpencraBasars, wuHdopManuio B BUAe Tabiul U
IUarpaMM, B TOM YHCJIE€ C IOMOIIBIO KOMITBIOTEPHBIX
MIPOrPaMM.

HNmern IpENCTaBICHUE 0 HMPONOPLIUOHATBHBIX
BEJIMYMHAX, O MPSMO MPOMOPLUHUOHAIIBHBIX BETMYMHAX, 00
00paTHO MPOMOPIMOHATBLHBIX BETMYHUHAX.

Hmery rmpencraBieHre O MPONOPLHMHA, O BEPHOMH
npornopuryd, o0 OCHOBHOM CBOMCTBE MpPONOPLMH, O
peLIeHNH 3a/1a4 Ha IPOIOPLUIO.

IIpuBoAMTH TpUMEPHI HCIONB30BAHUS OTHOLICHWH Ha
IIPaKTHUKE.

YMeThb N0JB30BaThCS MaclITaboM Mpu padoTe ¢ KapTow,
IJIAaHOM JIOMa.

Pematp 3a7auu Ha TPOLEHTHI M OpoOH (B TOM YHUCIE
3ala4yd U3 PEANbHOM NPAKTHKHM), MCIHOJb3Yysl IpHU
HEOOXOIMMOCTH KaJbKYIATOpP; HCIHOIb30BaTh IMOHSATHS
OmMHOWeEeHUs N nponopyuy TIpU PELICHUH 3a/1a4.
AHAJIM3UPOBATH U OCMBICIUBATH TEKCT 3a/1ayM, Nepe-
(¢opmyaupoBaTs ycioBue, HM3BJEKATH HEOOXOIUMYIO
nHpOpMAILMIO, MOJEJIHPOBATH YCIOBHE C IOMOILBIO
CXEM, PHUCYHKOB, pealbHbIX IPEIMETOB;, CTPOHUThH
JOTUYECKYI0O  LEMOYKY  PACCYKIEHUH; KPUTHUYECKU
OLIeHMBATH  IIOJIYYEHHBI  OTBET,  OCYLIECTBJIAATH
CaMOKOHTpPOJIb, NIPOBEpsIi OTBET Ha COOTBETCTBUE
YCIIOBHIO.

IIpoBoANTH HECIOKHBIE HCCIIENIOBaHMS, CBSI3aHHBIE CO
CBOMCTBaAMH )Ip06HBIX YuCeil, OmupasiCb Ha YHCIIOBLIC
HKCHEPUMEHThl (B TOM 4YHCIE C HCIOJb30BaHUEM
KaJIbKYJSTOPA, KOMIBIOTEPA).

137—

140 § 34. IlnarpamMmmbl

141—|§ 35. IIpomopurOHaIBLHOCTh
144  |BenuuuH

145—|§ 36. Pemenue 3amau cC
149 |momoIbrO TPOMOPIHI

150 |KommponvHnas paboma Ne 8
151—

157 § 37. Paznsbie 3agauun

YMmerhb pemiath 3a7aud Ha COCTaBJICHUE ypaBHEHUM, Ha
JBIDKEHUE, HAa TPOILEHTHI, Ha MPOIOPIHIO; COCTABHUTH
MaTeMaTUYECKYIO0 MOJIETb PEAIbHON CUTYALIUH.
BoinoaHaTs c60p MHPOPMALIMK B HECTIOKHBIX CITydasX.
MpeacraBasaTy wuHbOpMANWIO B BUAE Tabmui u
quarpaMM, B TOM YHCII€ C TOMONIbIO KOMITBIOTEPHBIX
3azad.
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158 § 38 HepBoe 3HAKOMCTBO C HNmMmeThb NpeaACTaBICHHUC O OOCTOBCPHBIX CO6I:ITI/ISIX, 0
) .

159  |nOHSATHEM BEPOSTHOCTH 2 HEBO3MOXKHOM M CIy4allHOM COOBITHH, O CTOIPOIIEHTHOMN
U HYJIEBOH BEpPOSITHOCTH, O PaBHOBEPOSITHOCTHBIX
COOBITHSX.

3HaTh, KaK OXapaKkTepU30BaTh COOBITUE, MPUMEHS]
MOHATHUSI  «CTONPOLIEHTHAs  BEPOSITHOCTHY»,  «HYJIEBaj

BCPOATHOCTB»,
«MAJIO BEPOATHO», «A0CTATOYHO BEPOATHOY.
Hmethb npeaACTaBJICHUC 0 KOJIMYCCTBCHHBIX

XapaKTepPUCTHKAX, TEOPHH BEPOSATHOCTH, (opmyie
BBIYKCJICHUS BEPOSTHOCTH, YHCIIC BCEX UCXOJIOB, O YHUCIIC
OJIaronpUATHBIX HCXO/IOB.

3HaTh, KaK O0XapakTepu30BaTh JII00OE  COOBITHE,
OIIPEETISISt €r0 KOJINYECTBEHHBIC XapaKTEPHCTHKH.
YMeTh MOSCHUTH (HOPMYITy BBIYMCICHUS BEPOSTHOCTH;
BBIJICITUTD U 3aIIUCATh ITIAaBHOE, IPUBECTH IPUMEPHI

2 YMeTh oOIpeieNuTh, Ha CKOJIBKO WM BO CKOJBKO pa3
OJJHO  ciydaiiHoe COOBITHE BEpOSTHEE  JIPYroro;
OIIPE/ICITUTD KOJINYECTBEHHBIC
XapaKTEPUCTHKU COOBITHSL.

IIpuBoauTs IIPUMEPBHI CIIy4alHBIX COOBITHIA,
JOCTOBEPHBIX M HEBO3MOKHBIX COOBITHH.

CpaBHUBATH IAHCHI HACTYIUICHUS COOBITHIA.

CTponTh peyeBble KOHCTPYKIMH C HCIHOJIb30BaHUEM
CIIOBOCOYETAHUI Oosiee 8eposmHO, MAL08EPOSAMHO U JIP.
BoinoansaTs nepebop BCeX BO3MOXKHBIX BapUAHTOB IS
nepecyera OOBEKTOB WJIM KOMOMHAIIMHA, BBIICIATH
KOMOMHAIINH, OTBCYAIOIIUE 33aHHBIM YCIOBHUSIM.

160, |§ 39. IlepBoe B3HAKOMCTBO C
161 |moacueTom BEpOATHOCTH

Pemate  KOMOHMHATOpHBIE 3agayn  1epedopom
BapHaHTOB, C IPUMEHEHUEM IIPABUJIA YMHOKEHHSL.

162— 00001IIMTH U CHCTEMATH3MPOBATH KypC MaT€MAaTHUKH 3a

167 |HloBTopemue 6 6 Kyacc, penias 3aaHust TIOBBILIEHHON CIIOKHOCTH;

168 |Konmpononan paboma Ne 9 - ¢popmupoBarth MOHHMAHHE BO3MOXKHOCTH

1 UCIIOJIb30BaHUsl NMPUOOPETCHHBIX 3HAHMH M yMEHUH B

HPaKTUYIECKOHN NEeATeIbHOCTH U MOBCEJHEBHOI KU3HH

169, |Peseps

170 2

Ne XapakTepUCTHKa OCHOBHBIX BHJOB IEATECIBHOCTH

ypoxa W3yuaemslil MmaTepuan

Kos-
BO
qaco

y4eHHKa (Ha ypOBHE YUE€OHBIX JICHCTBHIN)

Aareopa 7 kjaacc (102 gyaca).

MareMaTuuecKui A3bIK. MaTemMaTndeckas MOAeb

Lenv:

- pazeumue NOHAMUU «MAMeMamu4ecKull A3bIKy, «KMAmemMamuyeckas Mooeiby, «IUHelHoe YPasHeHUe C
00HOI NePeMeHHOUY», «KOOPOUHAMHAS NPAMASLY;

- 081a0eHue YMeHUeM Onpeoeisimo U0 MAMeMamuiecKou Mooeu,

- CcOoBepuleHCMBO8AHUe YMEHUsI UCNONb308AMb MeMO0 MAMeMAmMuU4ecKko2o MOOeaupo8anus 0 peueHus
MeKCMOBbLX 3a0ay, peulams JUHEUHble YPABHEHUS, GbINOIHAMb NOCMPOEHUS. HA KOOPOUHAMHOU NPAMOT,
-0C80€HUe  NOHAMUA  «YUCIOB0U  NPOMEI’CYMOK»,  YMEHUs  UCNOJb308AMb  2e0MempUuyeckyio,
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AHAIUMUYECKYI0 U CTI0BECHYIO d)Oprl npeacmaeﬂeHuﬂ UYUCTIOBBIX NPOMENCYMKOE.

YucnoBble u anreOpanyeckue

1-3
BBIPKECHUS

4.5 Yro Takoe MaTeMaTHYeCKHit
SI3BIK

6-8 Yro Takoe MareMaTHyecKas
MOJICITh

9-10 Jlunelinoe ypaBHEHHE C OIHOU
MIEPEMEHHOMN

11-12 | KoopauHatHas mpsimast

13 Konrpoabnas padora Ne 1

BbInoaHATHL AIIeMEHTapHbIE 3HAKOBO-
CHUMBOJIMYECKUE JCUCTBUS: MPUMEHATh OYKBBI IS
0003HAYeHUs  4YHWceNd, IS 3alucH  OOIMX
YTBEP)KICHHI; COCTABJIATH OYKBEHHBIC BBIPAKCHHS
[0 YCIIOBHSIM, 33JJaHHBIM CJIOBECHO, PUCYHKOM WJIH
4epTe:xKOM; Mpeodpa3oBbIBATH  alreOpanveckue
CYMMBI U TPOU3BEJCHUS (BBINOJIHATH NPUBEICHHE
NOJOOHBIX ~ CJaraeMbIX,  PAacKphITHE  CKOOOK,
YIPOIIEHHE POU3BEICHHUH).
BbruMcaATh UYUCIOBOE  3HAYEHUE
BBIpQXECHUS; HAXOAUTH  00JIaCTh
3HAYEHUH IEPEMEHHBIX B BHIPAKEHUU.
Pacno3naBarthb JTuHEHBIC YpPAaBHEHUS.
Pemare JIMHEVHBIE YpaBHEHUS.
Pematb  TekcToBble 3amaud  anreOpanyuecKuM
crocoboMm: MIEPEXO/IUTh oT CJIOBECHOM
(bOpMyIHUPOBKHU YCIOBUS 33/1a4dl K alreOpandeckon
MOJIEJIM IyTEM COCTAaBJIEHMsI ypaBHEHUS; pelIaTh
COCTaBIICHHOE ypaBHEHHE; MHTEPNPETUPOBATDH pe-
3yJIbTAaT.

OYKBEHHOT'O
JOIYCTUMBIX

Jlunelinas GyHKIusA

geﬂb.’

pazeumue noHAMull «KOOPOUHAMHASL NIOCKOCbY, «IUHEUHAs DYHKYUA», «2pAQuK TUHEHO20

VPasHenust ¢ 08yMsl NEPEMEHHBIMUY, AICOPUMMA NOCMPOEHUS epaghura,

oenadenue ymeHuem cmpoums NPAmMYyIo, Y0081emeopAIouyIo yPaeHeHUI0 ¢ 00HOU NepeMeHHOU,

ognaoenue ymeHuem NpUMeHAmsb alcoOpumm npeoopazoeanusi TUHEUHO20 YPAGHEHUs C 08YMs
nepeMeHHbIMU K 8UOY TUHEUHOU PYHKYUU.

14-15 | KoopauHaTtHas TIIOCKOCTh
JIuHeitHoe ypaBHEHHE C ABYMS
16-18
MEPEMEHHBIMH U €ro Tpaduk
19-21 Jluneitnast ¢dyHkuus U ee
rpadux

Boruucasste  3HaueHUss  QYHKUMH,  3aJaHHBIX
dbopmynamu (mpu HEOOXOAMMOCTH MCHOJb30BATH
KaJbKYJIATOP); COCTABJSATH TaONUIbl 3HAYSHUH
GyHKIHIA.

Crponts 10 TOYKaM  rpaduku  (QYHKIMH.
OnucpiBaTh CBOWCTBA (PYHKIIMM HA OCHOBE €€
rpau4ecKoro npeicTaBIeHus.

OsiageHne yMeHHEM ONpeNesITh 1Mo GopMmyse
B3alMHOE pAacIoIOKEeHHEe TIpapuKoB JIHUHEHHBIX
byHKINH.

MoaeanpoBarth peanbHbIe
dbopmynamu 1 rpaduKamu.
Yurarh rpadKky peaibHbIX 3aBUCUMOCTEH.
Hcnoab3oBaTh (QYHKIIMOHAIBHYIO CUMBOJIMKY IS
3alucu  pa3HOOOpa3HbIX (DAaKTOB, CBSI3aHHBIX C

3aBHCUMOCTH
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22 Jlunetinas GyHKIms y = KX

23 B3anmuoe pacroiokeHue
rpaduKOB TUHEWHBIX (QYHKIUI

24 KonTpoJsbHnas paGora Ne2

paccMaTpuBaeMbIMU  (DYHKIMSIMH, OOOramasi OIbIT
BBIITOJITHEHUS 3HAKOBO-CHMBOJHMYCCKUX JICHCTBHIA.
CTponTh peueBble KOHCTPYKIIUU C UCIIOIb30BAHUEM
(YHKIIMOHATLHON TEPMHUHOJIOTHH.

Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPaAMMBbI IS
nmocTpoeHus rpadukoB GyHKIIAN, IS UCCIICTOBAHMS
MOJIOKEHUS Ha KOOPAMHATHOM TIOCKOCTH TpaduKoB

GyHKIMA B 3aBUCHUMOCTH  OT  3HAYCHHH
K03 PHUIHUEHTOB, BXOAAUINX B GOPMYITY.

Pacno3naBarb  BHIBI  U3Yy4YaeMbIX  (PYHKITWH.
IToxa3piBaTh  CXEMaTHYECKH  IIOJIO)KEHHWE  Ha

KOOPJMHATHOM MJIOCKOCTU IpaUKoB (PYHKIUH.

CucreMbl IBYX JIMHEWHBIX YPAaBHEHUH C IByMS IIEpEMEHHBIMU

geﬂb.'

- 0cBOeHue NOHAMUIL «cucmema deyx JUHEIIHBIX ypaeHeHuﬁ C OGyM}Z NEePEMERHbIMUY, «peuleHue cCucmembpl

08YX TUHEUHbIX YPABHEHUI C 08YMs NePeMEHHbIMUY

- osla0eHUe YMeHUuem onpedeﬂfzmb, Aendemcst iU napa yucei peuteHuem cucmembsl,

- oenaodenue YyMeHuem

peuwlams cucmemy O08YX JUHEUHbIX YVPAGHEHUU C O08YyMs NepeMeHHbIMU

epaghuueckum memooom, MemoOooM NOOCMAHOBKU, MEMOOOM AN2eOPAULecKo20 CLONCEHUS.

25-26 | OcHOBHBIE TOHATHS 2

27-29 | Metoa oJICTAaHOBKU 3
Merto anreOpanvecKoro

30-32 A p 3
CIIOKEHUSA
CucreMbl  JBYX  JIMHCHHBIX
ypaBHEHUU c TBYMSI

33-36 | mepeMeHHBIMH Kak | 4
MaTeMaTHYECKHE MOJIENTN
pEATbHBIX CUTYaLMI

37 KonTpoJubHnas pabora Ne3 1

OnpenensiTb, SBISETCS JIM Mapa YUCEN PEIICHUEM
JAHHOTO ypaBHEHUS C JBYMS TI€PEMEHHBIMH;
NPUBOJAUTDH IPUMEPHI PEIICHUS YPAaBHEHU C IBYMS

MepEMEHHBIMHU.
Pematp  3amaum, anreOpaMvecko  MOJEIBIO
KOTOPBIX  SIBJISIETCS ypaBHEHUE c JIBYMSI

NEPEMCHHBIMH;, HAXOIMTh IICJIbIC PEIICHUS IMyTeM
nepebopa.

Pemath cucTeMbl [JBYX YpaBHEHHH C ABYMS
NEPEMCHHBIMU, YKa3aHHBIC B COACPKAHNH.

Pemats TekcToBble 3adauM  anreOpanvyeckuM
crocoboM:

NEPEeXOAUTh OT CIIOBECHOM (HOPMYITHPOBKHU YCIOBUS
3aayn K anreOpamdyeckod  MoJaenu  MyTeM
COCTaBJIGHUSI ~ CHUCTEMbl  YpaBHEHHi;  pemiaThb
COCTaBJICHHYIO CUCTEMY YpaBHEHU; UH-
TEPIPETUPOBATH PE3YIIbTAT.

Crpoutrb rpaguku  ypaBHEHMM ¢  JIByMS
NEPEMEHHBIMH.

KoncrpyupoBarb SKBUBAJICHTHBIE peueBbie

BBICKa3bIBaHUS C HCIIOJIB30BaHUEM aNreOpanyeckoro
Y TEOMETPUYECKOTO SI3BIKOB.

Pemiate ¥ uccienoBaTb YpPaBHEHUS M CUCTEMBI
YpaBHEHUU Ha OCHOBE (G YHKIIMOHATIBHO-
rpaduueckux npeacTaBieHUu ypaBHEHUI

Crernens ¢ HaTypaJIbHBIM ITOKA3aTCJICM U €€ CBOMCTBaA

!zeﬂb.'

- 0CBOEHUe CBOUCME CMENEeHU C HAMYPATbHbIM NOKA3amenem,
- 061a0eHUe YMeHUeM UCNONb3068AMb CBOUCMEA Cmenenu OJisi Npeoopa308aHus aneedpaudecKux
8bIPAICEHUL

38

Yto TaKoe CTEIEHD c
HaTypaJbHbIM [1I0Ka3aTeJIEM

®opmMy/IMpPOBaTh, 3aMCHIBATHL B CUMBOJIMYECKOU
dbopme U 00OCHOBBIBATH CBOWCTBA CTENEHU C
HaTypaJbHBIM IIOKA3aTeeM; NMPUMEHATh CBOMCTBA
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39 TaOiuia OCHOBHBIX CTEIIEHENR 1
CsoiicTBa CTeIeHU c

40-41 2
HATypaJIbHBIM ITOKa3aTelieM
YMHOXEHHE 51 JIETIEHUE

42 cTeneHen c OJMHAKOBEIME | 1
[MOKa3aTeIsIMA

43 Crenenb C HYJEBBIM | 4
MOKa3aTejIeM

CTETIEHU JUIsI TpeoOpa3oBaHMsA BBIPAKEHUH U

BBIUHCIICHHH.

3HaTh NPUHIUIIBI  COCTABJICHUS  IPaBUI
MIPUMEHEHUS TaOIHUITbI CTETICHEH.

3HaTh CBOWCTBAa CTENEHM C  HATypajbHBIM
MOKAa3aTeJIEM.

3HaTh cCmoco0 TpeACTaBICHUS 4YHCIa B BHUJC
MIPOU3BE/ICHUS CTETICHEH.

OnucebIBaTh MHOKECTBO LIETBIX YHUCEJ, MHOXKECTBO
paloHaIbHBIX YHCEN, COOTHOIICHUE MEXAY 3TUMHU
MHO>KECTBaMHU.

CpaBHUBATHL U YNOPSAA0YUBATH PALUOHAILHBIC
YKCJIa, BBIIOJHATH BBIUMCIEHUS C PAallMOHAIbHBIMU
YHCJIaMU, BBIYUCIATh 3HAUEHUS CTEIIEHEH C LIeJIbIM
[IOKA3aTeJIEM.

Opnnounensl. Onepanyuy HaJ[ OJTHOYWICHAMH

geﬂb.‘

- 0ceoeHue NOHAMUL «OOHOUNEHY, «KOdIp@uyuenm 0O0HOUNeHA», «CMAHOAPMHBIL 6UO O0OHOYIEHAY,
«CYMMAa OOHOUTICHO8Y,
-0811a0eHue yMeHuem npugooums 00OHOUIEH K CIAHOAPMHOMY 8UOY, 8bINOIHAMb CLONMCEHUE, YMHONCEHUE,

oesieriue, 6o36eoeniue 6 cmenerb 00HOYNEHO8

44 IToustue oxHouwicHa. | 1
CTaHIapTHBIN BUJT OJTHOYICHA

45-46 | Cnoxenue n BBIUMTAHHE | 2
OJHOYJIEHOB

47-48 | YMHOXEHHE OTHOUWIEHOB. 2
Bozsenenue OJHOYJICHA B
HATYpaJIbHYIO CTETICHb

49-50 | lenenwue OJIHOWIEHA Ha | 2
OHOYJICH

o1 KonTpoJsbHas padora Ne 4 1

3HaTL DOHATH:
OJHOYJIECHA.
I[IpuMeHATHh QJITOPUTM MPUBEACHHS OJIHOWICHA K
CTaH/JapTHOMY BHUJY.

3HaTh TpUEMBbl COCTaBIICHUS MaTeMaTHYECKOM
MOJIEJIA CUTyalluu B BUJI€ OJIHOUJICHA.

YMeTh  BBINOJHATH  CJIOXKEHWE,  YMHOXEHUE,
JIeJIcHUe, BO3BEACHME B CTEIIEHb OJHOYJICHOB

OJIHOYJIEH, CTaHIApPTHBIA BUJ

MHorousensl. ApudmMerndeckue onepanuy HaJ MHOTOWIEHaMHU

geﬂb.'

- 0CBO€eHUe NOHAMUL (MHO20UIeH ), « CIMAHOAPMHDBI 6UO MHO2OYLEHAY, K CYMMA MHO20UNEHO8Y,

- 081a0eHUe yMeHUeM 8bINONHAMb OelCMEUsL HA0 MHO2OUNEHAMU (CYMMA, PA3HOCTb),

- 081A0€EHUE YMEHUEM MHO2O0YLEH K CIAHOAPMHOMY UV,

- 0c8oeHUe cnoco008 BbINOJIHEHUSL YMHONCEHUSL MHO2OUIeHA HA MHO2OULEH,

- 08l1a0eHue yMeHueM 8bINOIHAMb 0elCEUsl HA0 MHO20UIeHAMU (VMHOJCEHUE U OelleHue),

- pazsumue yMeHusi NPUMeHsIMb NOJIYYeHHble 3HAHUsL Ol YAPOWEHUs GbIPANCEHUT, PelleHUsl YPAGHEe U,
MeKCmosblX 3a0ad.

1
52 OCHOBHBIE MOHATUL
2
CnoxxeHue u BbIYUTAHUE
53-54
MHOT'OYJICHOB
2
55.56 VMHOXKEHME MHOIO4YIEHa Ha
OJHOYJIEH

3HaTh AITOPUTMBI BBITIOTHEHUS OCHOBHBIX
omnepauuii ¢ MHOTOYJIEHAMH

BuInoJHATH TEWCTBUS C MHOTOWIEHAMH.
BbInoOJIHATE ~ pasiioKEHWEe  MHOTOYICHOB
MHOKHATEITH.

Pacno3HaBarb KBaJpaTHbI TPEXWICH, BBIACHATH
BO3MOXHOCTh ~ PAa3JIOKEHHS] HAa  MHOYKUTEIIH,
NMPEACTABJATh KBAJPATHBIM TPEXWIEH B BHJE
MPOU3BEJCHUS JINHENHBIX MHOKHUTEIIEH.
BbInoaHATH JIEUCTBUS C MHOTOUJICHAMH.

Ha

BbiBoANTH (HOPMYIBI COKPAILICHHOTO YMHOXEHHS,
NPUMEHATh UX B MPEOOpPa30BAHUAX BBIPAKECHUN U
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3 BBIYHUCIICHUSIX.
VMHOKEHIEe MHOrOWICHa Ha BbINOJHATL ~ pa3jlokKEeHWEe  MHOTOWIEHOB  Ha
57-59
MHOFOUICH MHOKUTEIH. }
Pacno3snaBaTh KBaJpaTHBI TPEX4YJIE€H, BBISCHATH
BO3MOXXHOCTb ~ Pa3jOXEHUS  HAa  MHOXXUTEINH,
5 NpeACTaBJATh KBAJpaTHbI TpexwieH B BHJE
60-64 D®opmyiisl COKpPAILIEHHOTO IIPOU3BEICHUS JIMHEUHBIX MHOKUTEICH.
YMHOKEHUS IIpuMeHsTh pazauuHble (GOPMBI CAMOKOHTPOJIS IIPU
BBITIIOJTHEHUH NTpe00pa3oBaHU.
1
65 Henenue MHOIO4JIeHa Ha
OJIHOYJIEH
66 KontpoabHasi padora Ne 5 1

Paznoxxenrne MHOTOYJICHOB Ha MHOXKUTEIIN

l!eﬂb.’

- 0CB0eHUe NOHAMUSA «PAZLONCEHUE MHOLOUTIeHA HA MHOMCUMENU» U 001ACU €20 NPUMEHEHUS,

- ognaoenue yMeHuem GblNOJHAMb DA3NI0NCEHUE HA MHONCUMENU NYymeM GblHeCeHUus 00uje2o
MHOJCUmMeJisi 3a CKOOKU, CHOCOOOM 2pYNNUPOBKUL;

- ognaoenue ymeHuem HNPUMEHAMb NOJYYEHHble 3HAHUA 0N YNPOUJeHUs BblYUCTeHUL, peuleHusl
VpasHeHUll

Yro Takoe pa3noxeHune
67 MHOTOYJICHOB Ha MHOXHUTenu u | 1
3a4eM OHO HYKHO 3 5
HATh TH  TPUMCHCHHUS KEHUSI
Brinecenue o0Imiero MHOXKHTEIS a obrac PHMCHE pasiioxe
68-69 2 MHOTOYJICHA Ha MHOKUTEIIH
3a CKOOKHU 5
NPUEMOB TPHUMEHEHHS JaHHOTO crocoda s
70-71 | Crocob rpynnupoBKH 2 p P e A
YIPOIIEHHSI BEIYUCIICHUH, PEIICHHs YpaBHEHHH.
PaznoxeHne MHOTOWIEHOB Ha
Baaners  yMeHHEM BBIIONHATH Pa3OXKEHHE Ha
MHOXHTEIH c MTOMOIIIBIO
72-76 5 MHOXHTEJH IyTeM BBIHECEHHUS OOIIEero MHOKUTENS
bopmyn COKpAIIEHHOT'O
3a CKOOKH, CIOCOOOM IpyHITUPOBKH.
YMHOKEHUS
Buaners yMeHNEM NPUMEHSTH MOTy4YE€HHbIE 3HAHUS
Pa3znoxeHne MHOTOWIEHOB Ha . o
JUTSL YIIPOIICHNUST BEIYUCICHHH, PEIICHNs] ypaBHEHUH.
MHOXHTEIH c MTOMOIIIBIO
77-79 3 3HATH HOHSITHS «TOXKIECTBAY.
KOMOUHAIUU Pa3TMYHBIX
DHEMOB Baaners npueMoOM JI0Ka3aTeNbCTBA TOXKIECTB.
D YMerp pemare 3agaud MO aNrOpUTMYy, pellaTh
Cokpamienue — anreOpandecKux
80-82 . 3 3a7]auu ¢ MPUMEHEHHEM 2-3 alrOpUTMOB.
npoOeit
83 ToxnectBa 1
84 KontpoabHnasi padora Ne 6 1
DyHKIHS Y=X
Lleny:

- O3HAKOMIeHUe C NOHAMUEM «KBAOPAMUYHAS PYHKYUAY,

- 0ceoeHUe aneopumma NOCMpoeHus epaguka QyHyuu y = X
VpaeHeHUl;

- pazeumue yMeHus Yyumamov epapuxu GyHKyuil.

2 aneopumma zpaguueckozo peuieHus

3HATh NMOHATUSA «KBaJpaTUYHAS QYHKIIHI».
Baagers QITOPUTMOM TIOCTPOEHHUS Tpaduka

dyrmim y = x2.
Baagers anroputMomM rpauuecKkoro pemieHus

85-87 | dynkmus y = x° u ee Tpaduk 3

YPaBHEHUI U HEPABEHCTB.

Pa3BuBaThb yMeHUs YUTaTh rPaPUKU QYHKIIHM.
2 3HATB NOHSTHSI «TOXKAECCTBAY.

Buagers npuemMoM J0Ka3aTesIbCTBa TOXIECTB.

['paduueckoe pelieHne

88-89 .
ypaBHEHUU
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90-92 Uro o3HayaeT B MareMaTHKe 3 YMeTh pemarh 3aadd [0 adrOpPUTMY, pellaTh
3anuch y = f(X) 3a/1ay C MPUMEHEHUEM 2-3 aJlrOPUTMOB.

Hrorosas KOHTPO/JIbHASA

93 padora

IIpuBoauTHL INpUMEpPHl YMCIOBBIX JAHHBIX (1I€HA,
pOCT, BpeMsl Ha 10pory U T. 1.).

Haxonuthb cpeanee apupmeTnueckoe, pa3mMax, Moja
YHCIIOBBIX HAOOPOB.

94 Teopusi BepossiTHOCTH 4 IIpuBoanTh COJIepKaTeJIbHbIE IIPUMEPBI
UCMOJIb30BAaHUS CPEIHUX [UId ONUCAHMs JaHHBIX
(ypoBeHb  BOABI B  BOJOEME,  CIIOPTUBHbBIE
IIOKa3aTesy, ONpeJeNeHe TPaHUL] KIMMAaTHYECKHX

30H).
98-102 | ToroBoe moBTOpEeHHE 5
Hroro: 102
Koax-
Ne Tema o XapakTepucTHKa OCHOBHBIX BHM/JI0OB JeATEJbHOCTH
n/n qacop | YICHHKA (Ha ypoBHe y4eOHBIX el CTBHIA).

I'eomerpus 7 kjaacc (68 yacos).

HavanbHble reOMeTpUYECKHE CBEICHUS.

Leny: cucmemamusuposams 3HAHUL YYAWUXCS 0O OCHOBHLIX CEOUCMBAX NPOCMEUWUX 2eOMEeMPULECKUX
Queyp, seecmu nonamue paseHcmasa uzyp.

DopMyIHPOBATH ONPENECICHNS U M/UIICTPUPOBATH
MOHATUS OTpe3Ka, Jiyda; YIJa, MPSMOro, OCTPOro,
TYIIOTO ¥ Pa3BEPHYTOT'O VYIJIOB; BEPTUKAIBHBIX U
CMEXHBIX YTJIOB; OMCCEKTPHUCHI yTIIa.

@opmyaMpoOBaTh ONPEICICHUS TEPICHIUKYISIPHBIX
NpSIMBIX; TEPHIEHIUKYJsipa U HAKJIOHHOW K MpPSIMOW;

IIpsimas n otpexok. JIyd u yrou.
CpaBHEHUE OTPE3KOB U YIJIOB.
N3mepenne orpeskoB. U3mepenne | 11
1 YTJIOB.

[leprieHauKYyIApHBIE IPSIMBIE.

CEPEeNUHHOTO MIEPIEHINKYIIIpA K OTPE3KY;
Pemenne 3agau. pel PHCHNKYTIAP PE3KY;

pacnmo3HaBaTh U H300paxkaThb WX Ha dYepTexax u
KonTponbhas padota Nel.

PUCYHKaX.

TpeyroJbHUKY.

Llenv: cpopmuposams ymenue O00KA3bI6AMb PAGCHCMEO MPEYSOIbHUKOS, ONUPAACL HA U3VUEHHble
NPU3HaKu; ompadbomams HAGLIKU peuleHUss NPOCMeuux 3a0aiy Ha NOCMpoeHUue ¢ NOMOUWbI0 YUPKYIIA U
JIUHEUKU.

®opMyJIMPOBATh  OINPENEIEHUS IPSIMOYTOJBHOTO,
OCTPOYTOJIBHOTO, TYNOYTOJILHOTO, PaBHOOEIPEHHOTIO,

IlepBblli  mpHU3HAaK  paBEHCTBA PaBHOCTOPOHHETO TPEYTOJIBHUKOB; BBICOTBI, MEIUAHBI,
TPEYTOJIbHUKOB. OMCCEKTPUCH; pacno3HaBaTh U M300pakaTh UX Ha
Menuansl, OMCCeKTpUCHI | 4epTeKax U pUCYHKaX.

2 BBICOTBI TPEYTOJIbHUKA. 18 ®opmyMpOBaTh onpeieNeHue PaBHBIX
Bropoii u Tperuii NpU3HAKU TpEyroJibHUKOB. DopMyJIMpOBaTL U [J0Ka3bIBATh
PaBEHCTBA TPEYTOJILHUKOB. TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB.
3aauy Ha NOCTPOEHHUE. Pemare 3a7a4n Ha IOCTPOEHUE C ITOMOILBIO LUPKYJIA
Penrenue 3amau. U JJUHEHUKH.

KonrpomnbHas padora Ne2. Haxomuths  ycinoBus  CyILIECTBOBAaHUS  PEILCHMS,

BBITIOJHATE IMOCTPOCHUE TOYCK, HCO6XOI[I/IMI)IX JJIA
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MOCTPOCHHUS HCKOMOH ¢urypsl. Jloka3bIBaTh, 4TO
MOCTpOeHHass (Gurypa  YIOBJIETBOPSET  YCIOBHUSIM
3aaun  (ompenesATh YUCIO PEIICHUH 3a7auul Ipu
Ka)XJIOM BO3MOXXHOM BBIOOPE TaHHBIX )

Pemath 3amauum Ha TOCTPOCHHE, JOKA3aTENbCTBO U
BBIYMCIICHHS.

BoiaesasiTh B yCJIOBUU 33/1a4u YCIIOBHE U 3aKJIIOUCHHE.
MoaeanpoBaTb YCJIOBHE 33Jayd  C  TOMOIIBIO
YyepTeka WM PUCYHKA, MPOBOAUTH JIONOJHUTEIbHbIE
MOCTpOeHUs B Xoje pemeHus. Onupasch Ha JaHHBIC
YCIIOBHS 3aJ1a4H, NPOBOAUTH HEOO0XOIMMBIC
paccyxnenus. HHTepnpeTupoBaTh  IOJyYEHHBIN
pe3ynbTaT M COMOCTABIISITh €r0 C YCIOBUEM 3aJauu

[TapamiensHble npsMbIe
Llenv: oamb cucmemamuueckue cee0eHuUsi O NAPATNENbHLIX NPAMbIX; 68€CMU AKCUOMY NAPATNENbHbIX
NPSAMbIX.

[Ipu3Haku napajieaTbHOCTH ABYX

DSMELX @opmyaMpoBaTh  ONpPENEICHUS  IMapalIeIbHBIX

P ) NpsIMBIX; VYIJIOB, OOpPa30BaHHBIX MpPHU IEpPeCceUeHUN

Akcuoma napajuieIbHbIX .
3 DSMELX 12 JIBYX napajuieIbHbIX MIPSIMBIX CEeKYIIeH;

P ) pacno3HaBaTh U HM300pa’kaThb KX Ha 4YEpPTEXKAX U

Pemenne 3agau. HOVHKAX

Konrponbnas padora Ne3. pHCYHiax.

CooTHoIIEHHS MEX/1y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA
Henwy: pacuwupums 3naHull yuawuxcs 0 mpey2orbHUKAX.

OO0BSICHATH U W/JIIOCTPMPOBATH HEPABEHCTBO Tpe-
YroJIbHUKA.

®opmyiMpoBaTh U JA0Ka3bIBaATh TEOPEMBI O
CBOMCTBax u IIpU3HAKaX paBHOOEIPEHHOTO
TPEYrojabHUKA, COOTHOLIEHUSX MEXAY CTOPOHAMU U
yIJ1aMyd TpPEYrojbHHUKA, CyMME YIJIOB TpPEyrojbHHKa,
BHEIIHEM YTJI€ TPEYroJIbHUKa,

HccnenoBarh CBOMCTBAa TPEYrOJIbHUKA C IOMOUIBIO
KOMITBIOTEPHBIX MPOTPAMM.

Pemarb 3amaun Ha NOCTPOEHHWE, AOKA3aTEIbCTBO M
BbIUKCIICHMS. BbIaesiTh B YCIIOBUH 33/1a4M YCIIOBUE U
3aKioueHue. MoaeaupoBaTh YCIOBUE 3aJaud  C
MOMOUIbI0 YepTeXka WM PHUCYHKA, HPOBOAMUTH
JIOTIOJIHUTEIbHBIE TIOCTPOEHUS B XOJE PELICHMS.
Onupasicb Ha JaHHBIE YCJOBHS 33Jayd, NMPOBOIMTH
HeoOXoauMBble paccyxaeHus. HHTepnpeTHpoBaTh
MOJIYUEHHBIM pe3ylbTaT M  COMOCTAaBIATH €ro ¢
YCIIOBUEM 33Ja4H.

CymMa yTIiioB TpeyrojabHHKA.
CooTHOIIEHHS MEX]ly CTOPOHAMHU
U YIJIaMM TPEYroJbHUKA.

4 KonrtpomnbHas pabota Ne4. 18
[IpssMoyTOBHBIE TPEYTOIBLHUKH.
[ToctpoeHue TpeyrojabHUKA 110
TPEM DIIEMEHTaM.

Pemenue 3anay.

KonTponbhas padota NeS5.

3HaTh MaTepuan, U3y4eHHbIH B Kypce MaTeMaTUKH 3a
7 xnacc.

Baaners oOmuM mpueMoMm pereHus 3aiad.

5 IHoBTOpenue. Pemienue 3agay. 9 YMerb IpUMEHATH MOJIYYEHHBIE 3HAHUS Ha IIPAKTHKE.
YMeTh JIOTHYECKU MBICTUTh, OTCTAUBATh CBOIO TOUYKY
3peHUs] W BBICIYIIMBATh MHEHUE JIPYTHX, paboTaTh B
KOMaHJIE.

Hroro: 68
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N3ydaemblit MmaTepuan

Kom-BO

HaCcoOB

XapakTepuCTUKAa OCHOBHBIX BHJIOB JESTEIbHOCTH
yUeHHKa (Ha ypOBHE YUeOHBIX ACHCTBUIN)

AJareopa 8 kiaacc (102 yaca).

Anrebpanueckue 1poou

!le./lb.'

umemsv npeocmasienue O NOHAMUAX: aneedpauyeckas Opobb, obaacms O0ONYCMUMbBIX 3HAYEHUL,
OCHOBHOE CBOUICMBO aleebpauieckou 0podU, payUuoHAIbHOE 8bIpAdCEeHUE;

061a0emv  YMEHUAMU:
SHaMeHamento, CK1advléamy U 8bl4umamo aueeo,

COoKpawanmbv

opoou,

npugooums  aneebpauyeckue O0poou K odbwemy
pauyeckue 0poou ¢ 0OUHAKOBLIMU 3HAMEHAMENIMU.

1 OCHOBHBIC TOHSATHS 1
23 OcHoBHOE CBOMCTBO 2
anreOpanyecKon 1poou. HmeTb mpeACTaBICHUE O YUCIHUTENE, 3HAMEHaTese
anredpandeckoil 1poldu, 0 3HAaUeHUH anreOpandecKon
Crnoxxenue u BBIUMTAHUE 5 . .
o o0M M O 3HAYEHUM NEPEeMEHHOH, MpPH KOTOPOi
4-5 | anreOpandecKux npobeit c|?2 b P > 1P P
anrebpaudeckas IpoOb HE UMEET CMBbICTIA.
OJIMHAKOBBIMH 3HAMEHATEIISIMU
YMeTh  HAXOAWTh  PANMOHAIBHBIM  CIIOCOOOM
Crnosxenne 1 BBITUTaHHC 3HAUEHHE anreOpamveckoil apoOu, 00OCHOBBLIBATH
6-9 | anrebpanyeckux apodeii ¢ pasHbIMH | 4 CBOC pEIICHKE, YCTAHABINBATE, IPU KAKUX 3HAYCHHSX
SHaAMCHATCTAMHA HepeMeHHoi anrebpauueckas ApoOb HE HUMEET
10 | Konmponsnaa paboma Ne 1 1 | cmpicna, apryMEHTHPOBAHO OTBEYaTh Ha
MOCTaBJICHHbIE BOMPOCHI, OCMBICIIMBATh M YCTPAHSThH
YMHOXKEHUE 51 JICTICHUE N
o omnOku. POpMyJMpPOBATH OCHOBHOE CBOMICTBO
11- anreOpanvecKux npooei. .
2 anrebpandeckoil ApodM U NPHUMEHAATH €ro Jyisd
12 Bo3senenue anreOpanvdecKux N
9 npeoOpa3oBaHus IPOOECH.
npobeii B cTeneHb -
BoInoaHATH eHCTBUS ¢ aNredpanyecKuMu IpoosiMHu.
13- | IIpeobGpa3oBanue PalMOHANLHBIX | IIpencraBasaTh  1el0¢  BBEIpOXEHHE B BUIC
15 BBIPOKECHU I MHOTOYJIEHa, JpoOHOE — B BHUJE OTHOIICHUS
MHOTOYJICHOB; JIOKA3bIBATh TOX/IECTBA.
16- | [lepBble mpeacTaBlIeHHs O PEIICHUM ) @opMyJIMPOBATh OMNpENETICHHE CTENEeHU C LEeIbIM
17 paIoHaIbHBIX YPaBHEHHIMA nokazaresnem. @opmyJupoBaThb, 3aNUCbIBAaTh B
CUMBOIIMYECKOW  ¢opMe ¥  HJJIIOCTPUPOBATH
MIpUMEpaMH CBOMCTBA CTENIEHU C IIEJIBIM TTOKA3aTeJIeM;
NPUMEHSATH CBOWMCTBA CTENEHU ISl MPeoO0pa3oBaHUs
18- | CteneHb ¢ OTPHUIATECIBHBIM IIEJIBIM N 9
3 BBIPOKEHUH ¥ BBIYMCIICHUH.
20 MOKa3aTelemM
21 Koumponvnan paboma Ne 2 1

OyHkuus Y = \/; . CBOMCTBA KBaJAPaTHOIO KOPHS
Llenw:

UMETh IIPEACTaBICHUE O KBAaJAPAaTHOM KOpPHE, KBaJpPaTHOM KOPHE M3 HEOTPHULATEIBHOIO 4YUCIA, O
MOJIKOPEHHOM BBIPAXXEHUH, 00 HMPPALMOHAIBHBIX YMCIaX, O KyOMYEeCKOM KOpHE W3 HEOTPHUIATEeIbHOTrO
4HCIIa, 0 KOPHE N-1 CTEIIEHU U3 HEOTPULIATEIILHOIO YUCIIA,

OBJIAJIETh YMEHUSAMU: U3BJIEKaTh KBAJPATHBIA KOPEHb U KOPEHb N-I CTENEHU U3 HEOTPULATEIBHOIO YHCIIA;
CTPOUTH M YUTATh TpapuK QyHKINH Y = \X; HCIIOTB30BATh QJITOPUTM M3BJIICYECHUS KBAJIPATHOTO KOPHS

22-
23

ParmmonansHubie uncia 2

IIpuBoauTL TmpUMEpPHl HUPPALUOHAIBHBIX  YHCET;
pacno3HaBaTh palMOHAIBHBICE W HPPAMOHATHHBIC
yucia; M300paxaTh 4uclia TOYKAMH KOOPAMHATHOU
MPSMOW.
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24- | [lonaTue KBaJpaTHOTO KOPHS M3

25 HEOTPHIIATEIIBHOTO YUCIa

26 HppanmonanbHble Yncia

27 MHoXkecTBO JIEHCTBUTEIIbHBIX
qHCce

28- | OyHKusa Yy = JX, ee coiictsa 1

29 rpaduk.

30- . .

31 CBoiicTBa KBaJIpaTHBIX KOPHEH

30. [IpeoOpa3oBanne  BBIpAXKCHHUH,

35 COJIEpIKaIINX OTIepaIuio
M3BIICUYCHUS KBAIPATHOTO KOPHS

36 Konmponsnas paboma Ne 3

37- .

39 Mopnynb A€MCTBUTEIBHOTO YHCIIA

Haxoautb JECSTUYHBIC MPUOTKESHUS
palMOHANBHBIX U UPPALUOHATIBHBIX YUCEIL.
CpaBHUBATh U YNOPSAJAOYUBATH JICHCTBUTEIIbHbBIC
qucna.

OnucpIBaTh MHOXXECTBO JICUCTBUTEIIBHBIX YHCEI.
Hcnoab30BaTh B MMCbMEHHOW MaTEMAaTUUYECKON pedyn
obo3HaueHuss U rpaduyeckue  H300paKkeHUs
YUCJIOBBIX MHOYECTB, TEOPETUKO-MHOXKECTBEHHYIO
CUMBOJIUKY.

@®opMyJMPOBATh OINPEICICHUE KBAaAPATHOIO KOPHS
W3 YKcha.

Hcnonb30BaTh rpaduki GyHKIUKM y =X° U Y = Jx
JUISl HaxOXKJIEHUsI KBaJPATHBIX KOpHEH. BbIYuCaAATH
TOYHBIC ¥ TPUONMIKEHHBIC 3HAYCHUS KOPHEH,
UCIIONB3YSl NP HEOOXOIMMOCTH  KaJbKYJISATOD;
MIPOBOJIUTH OLIEHKY KBaJPATHBIX KOPHEH.
Jloka3biBaTh CBOICTBa apu(hMETHICCKHUX
KBQJIpaTHBIX  KOpHEH; NPUMEHSITb  HUX 1
peoOpazoBaHus BIPAKCHHIH.

BbluMCJIATh 3HAYEHUS BBIPAXKECHUH, COJEpIKALIUX
KBa/IpaTHbIE KOPHH; BBIPAKATh IEPEMEHHbBIE U3
TEOMETPHUCCKUX U PU3UICCKUX (HOPMYIL.

2
HccaenoBars ypaBHEHUE BUAA X" = a; maxomuth
TOYHBIC U TPUOIMKEHHBIE KOPHU 1TpH @ > 0

KBagpatnunas pynkuus. @ynkuus Yy = —
X

geﬂb.'

u3yduTh GyHKIHN Y = kx°, y =K/X , UX cBOcTBa U TpaduKy;

UMETh MPEJCTaBICHHE O KYCOYHO-33JaHHBIX (YHKIMIX, KOHTPOJBHBIX TOUKax rpaduka, napadoie,
OCH CUMMETpPHUU TapadoJIbl, ACHMIITOTaX, OCH CHMMETPUH TUnepOoisl, 00 00paTHOI NMPONOpINOHATBHOCTH,
o0yacTv 3HaYCHUH (PYHKIIMU, OKPECTHOCTH TOYKH, O TOYKaX MAKCHMyMa i MUHUMYMa,

OBNafieTh YMEHUSAMH: MOCTPOeHHs TpadukoB QYHKIHMIt y = xx%, y = K/X U omucaHHs MX CBOKCTB;
UCIIOJIb30BAHUS aJiroOpuUTMa MmocTpoeHus rpadukoB Gynkmmid y = f(x + 1) + m, y = f(x + 1), y = f(x)£m

nyreMm mpeobpasoBanus GpyHknun Y = f (X) napajiesIbHbIM IEPEHOCOM BIIPABO (BJIEBO)

42

dynxmmsa Y = kx®, ee cBoiicTBa u
rpaduk.

3uarh, Kak cTpouTh rpaduk QYHKIMH y = KX2,

CBOMCTBA (DYHKIUH.

YMerb yrpomars (QyHKIHMOHAIBHBIE BBIPAKEHHUS,
CTPOUTH TpaUKH KyCOUHO-3aJlaHHBIX  (DYHKIIMIA,
OCYIIECTBIISITh  TIPOBEPKY  BBIBOJOB,  TOJIOKECHHIA,
3aKOHOMEPHOCTEH, TeopeM, padoTaTh ¢ YEPTEKHBIMU
WHCTPYMEHTAMHU.

44

k .
@OyHKIMS Y =—, €€ CBOMCTBa U
X

rpadux.

HNmets npencraBnenne o pyHkuuu Buaa 'y = K/X, o ee
rpaduke 1 CBONCTBAX.

YMeTh rpaduuecku peliaTh YpPaBHEHHS U CHCTEMBI
YpaBHEHUH, OMNPEIETATh YHCIO PEIICHUH CHUCTEMBI
YpaBHEHMH C TIOMOLIbI0 TIpadUUYecKoro MeToja,
pemaTth HETUIIOBBIE 3a7a4H, BBITTOJTHSS
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45

Koumponvnas paboma Ne 4

MIPOAYKTUBHBIE JEHCTBUSI DBPUCTUYECKOrO TUIIA.

46-
47

Kak moctpouts rpadgux QpyHKIUN

y=f(x+l), ecum wusBecren

rpaduk Qpyrkunn Y = f (X)

Hmers 1mipeacTaBieHHE, Kak C IOMOIIBIO Ia-
paJJIENBbHOTO MEPEHOCa BIPABO WJIM BJIEBO ITOCTPOUTH

rpapuk  pynkouun Y = f (X+|)
AITOPUTMY rpacuk
y=f (X + I) YUTATh U ONUCHIBATH

YmMmers 110

IIOCTPOUTD byHKIIUN

cBOWicTBa TrpaduKa, YBEPEHHO [CHCTBOBaTh B
HETUIIOBOM, HE3HAKOMOH CUTYallH, CAMOCTOSTEIbHO
VCTIPABJISIs JOMYICHHBIE OIMOKHU UM HETOYHOCTH.

48-
49

Kak moctpouts rpaduk GyHKIUN
y=f(x)+m, ecin wusBecren

rpaduk pynkuuu y = f (X)

HUmethb npeacTaBJICHUEC, KaK C¢ IIOMOLIBIO IIa-
PAJUICIIBHOI0 MEPCHOCAa BBCPX WM BHU3 ITOCTPOHUTH

rpapuk  pynkuuu Y= f (X) +m. ¥Ymerb 10
ITOPUTMY rpadux byHKIIH
y=f (x)+m, NMPOYUTATH €r0 U OMHCATH CBOICTBA

MIOCTPOUTH

(GyHKIMM, TPUHATH y4acTHE B JIUANOTE, MOA0OpaTh
apryMeHTHI JUIs O0bSICHEHHUS OIINOKH.

51

Kak nmoctpouts rpaduk GpyHkuuu
y="f(x+l)+m, ecin ussecren

rpaduk pynkiun Yy = f (X)

Hmery nmpexncraBieHue, Kak C I[OMOIIBIO Ia-
paJuIebHOIO MEPEHOCAa BBEPX WM BHU3 MOCTPOMUTH
rpapuk pynkumu y = f(x + 1) + m . ¥Ymern 10
aNrOpUTMY MOCTPOUTh Tpaduk Qynkuuu y = f(X +
I) + m, npouutats ero

Y OIIMCATh CBOMCTBA (DYHKIIUHU.

YMerb  CTpOUTH  KYCOYHO-3aJlaHHBlE  (YHKIUH,
OCYLIeCTBJISATH TPOBEPKY BbHIBOJOB, IOJOKEHUH,
3aKOHOMEPHOCTEH, TEOPEM.

52-
54

y=ax’+bx+c, ee
CBOICTBa U rpauK

OyHKIUSA

HmeTh TpescTaBienne o GyHKIuE Y =ax’ +bx+c,

ee rpaduKe 1 CBOICTBaxX.

YMerb nepexoAuTh C SA3bIKa (QOpMyaT Ha  A3BIK
rpaduKoB U HAOOOPOT, ompeesiTh YHUCIO KOpPHEH
YpaBHEHHS M CHUCTEMBbl YpaBHEHHH, MPUBOAUTH
HOpUMEpBI, MOAOUPATh apryMEHThI, (OPMYJIHPOBATH
BBIBOJIBI.

55-
56

I'padpuueckoe
KBaJPAaTHBIX YPaBHEHUU

perieHue

57

Konmponvnas paooma Ne 5

3HaTh CrOCOOBI pELIeHMs KBaJAPaTHBIX YpaBHEHWI,
MIPUMEHAIOT UX Ha MTPAKTHKE.

YMeTh CBOOOJHO MPHUMEHATh HECKOJBKO CIIOCOOOB
rpauuecKkoro pemieHus ypaBHEHUH, (pOpMHPOBATH
BOIIPOCHI, 337a4H, CO3/1aBaTh MPOOIEMHYIO CUTYAIHIO.

KBanparHbie ypaBHEeHUS

!zeﬂb.'

uMems npeocmasgienue 0 KeaOpamHom YpaeHeHuu, 0 cmapuem Kodpguyuenme, 6mopom Ko-
agpPpuyuenme, 0 c80000HOM UjleHe, O NPUBCOCHHOM KBAOPAMHOM YVPABHEHUU, NOJIHOM K8AOPAMHOM
VPAGHeHUU, HEeNOIHOM KEAOPAMHOM YPAGHEHUU, O KOPHE K8AOPAMHO20 YPABHEHUsl, OUCKPUMUHAHME
K8AOPAMHO20 YPAGHEHUSL,
0671a0emb YMEeHUSIMU.
0671a0emb YMEeHUAMU: Peuams K8aopamHbvie YPasHeHUsl,

0671a0emb YMEHUSIMU: BbLBOOUNb (POPMYIIbl KOPHEU K8AOPAMHO20 YPAGHEHUS,

NPUMEHSMb NPABUNA PeUleHUsI KBAOPAMHO20 YPABHEHUS. NOJIHO20, HENOIHO20 U NPUBEOEHHO2O
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Pacno3naBathb JUHEHBIE U KBaJpaTHbIE YpaBHEHHS,

58- OCHOBHELE ST 2 1eJble ¥ IPOOHBIC yPaBHEHUSI.

59 Pematpb KBaJpaTHbhIE YpaBHEHHUS, a TakKxKe
yYpaBHEHHs, CBOJSIIMECS K HHUM; pemaTrb IpoOHO-
palroHabHBIC YPaBHEHUSI.

. HNmers mpenctaBieHHe O TIOJHOM W HEMOJHOM

60- | ®opmynbl KOpHEH KBaJpaTHOTO

3 KBaJpaTHOM YPaBHEHUH, O PEIICHUU HEIMOIHOTO

62 YPaBHCHUA KBaJpaTHOTO ypaBHEHUSI.

HccaenoBarh KBaJlpaTHbIC YPABHEHUS 10 JUCKPUMHU-
HAHTY U KO3PPHUIHEHTAM.

63- Pemath,  TEKCTOBBIC  3alaud  aNreOpanvecKuM

65 | PAUMOHAIBHBIE ypaBHEHUA 3 CHOCOOOM: TIePEXOJUTH OT CIIOBECHOM (OPMYIUPOBKU
yCIOBHS 3a/layd K aireOpandeckod MOJENU IyTeM
COCTAaBJICHUSI YPaBHEHUS; pEIIaTh COCTAaBICHHOE

66 | Konmponsnasn paboma Ne 6 1 ypaBHEHUE; HHTEPNPETHPOBATH PE3y/IbTaT.

HNmers mnpencraBieHue o Tteopeme Buera u 00

67- | PamuonammEnie ypaBHeHud, Kak 4 oOpaTHOW Teopeme Buera, 0 CHMMETPHYECKHX

70 MaTeMaTHHeckue MOACIH BBIDOKEHUSAX C JBYMS IICPEMCHHBIMH. YMeTh

PCAJIPHBIX CHTYaLH COCTABIIATh KBAJPAaTHBIC YPABHEHUS 1O WX KOPHSM,
- pacKiaIbIBaTh HA MHOXKUTENIN KBAJIPATHBIA TPEXUJICH,

71- | Eme omma QopMyra kopHeid 2 COCTABIIATh KOHCIIEKT, IPOBOJUTH CpPAaBHUTEIHHBIN

72 KBa/IpaTHOTO ypaBHCHUA aHaJIN3, CONIOCTABIIATh, PACCYKIATh.

73- YMerb, He pemas KBaApaTHOTO  ypaBHEHWUS,

74 Teopema Buera 2 BBIYHMCIISATh BBIPAKEHUS, COJCPIKAILINEC KOPHU ITOTO
ypaBHEHHS B BHJE HEW3BECTHBIX, IPHUMEHSA

75 Koumponsnas pasoma Ne 7 1 obOpatHyto  TeopemMy  Buera;  000CHOBBIBATH
CYXKIEHUS, JlaBaThb  ONpEICNCHHs, MPHUBOAMUTH
JI0Ka3aTeIbCTBa, IPUMEPHI.
3HalIOT, KaK pelaTh HPPANUOHAIBHBIC YPaBHECHUS
METO/IOM BO3BEJCHMsS B KBagpaT o00eux uyacTel

76- ypaBHEHHs, TPUMEHSS CBOWCTBA PaBHOCHIIBHBIX

78 HppatronanbHbie ypaBHEHHS 3 npeoOpa3oBaHuil. YMeTh pemaTh HppanvoHaIbHbIE
yYpaBHEHHS, COBEpIIas PaBHOCWIBHBIE IEPEXOJbl B
npeoOpa3oBaHusX, NpPOBepPATH KOPHH,
MOy YHBIIUECS npu HEPaBHOCHJIBHBIX
peoOpazoBaHUsIX

HepasenctBa

Llens:

umeniob npedcmaeﬂeHue 0 ceolicmee YUCIOBbIX HepaeeHcme, O HepaseHcmeax 00UHAKOBO20 cmblcia,
HepaeeHcmeax npomueonojloHCHO2O0 CMblcld, O cpedHeM apuquemuquKOM, cpeOHeM 2eomMempudecKom,
HepaeeHcmee KOWM,'
oe1aoems VYMEHUAMU. peuueHUus JUHEUHBIX HepaeeHcme C 00HOU nepeMeHHOZZ; PEULEeHUA CUCmEMDbl
JUHEUHbIX HepaeeHcme, NPUMEHEHUA Mmemooa uHmepeaios ons PEULEHUA KBGapamelX HEPABEHCME.

79- .

81 CBOICTBa YHCIIOBBIX HEPABCHCTB 3
82- | UccnemoBanue byHKIUH Ha | 4
84 | MOHOTOHHOCTH

85- .

86 PernieHne MTUHEHHBIX HEPABEHCTB 2
87-

89 PernieHue kBajipaTHBIX HEPABEHCTB | 3

®opMyJIMPOBATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB,
WUIIOCTPUPOBATL HMX HAa KOOPAMHATHOW IPAMOH,
A0KAa3bIBaTh alreOpanvecku; NMPUMEHSATh CBONCTBA
HEpPABEHCTB MPH PEIICHUU 3a/1a4.

Pacno3naBarb JIMHEHHBIE HeEpaBeHCTBa. Pemarhb
JIMHEWHBbIE HEPABEHCTBA, CUCTEMbl JIMHEHHBIX HEpa-
BEHCTB.

IIpuBoaMTH TpUMEpPHl KOHEUHBIX M OECKOHEUHBIX
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90

Koumponvnasa paooma Ne 8

92

[TpubnmxeHHbIe 3HAYCHHUS
JeMCTBUTENBHBIX qucell,
HOTPELIHOCTD npuOIHKEHUS,
OpuOJIMKEHUEe 10 HEAOCTaTKy U
M30BITKY

93

CranmapTHBIN BU Yncia

MHOXKeCTB. HaxoauTh oObequHEHHE U IepeceucHue
MHO>KECTB.

IpuBoAUTH IPUMEPHI HECIIOKHBIX KIACCU(PUKAIUHI.
Hmeror MpEeJICTaBICHUE 0 BO3PacTaloIIeH,
yOBIBaIOIIEeH, MOHOTOHHOU (DYHKITUU Ha MPOMEXKYTKE.
Hccnenywor u cTposT paziuuHble (QYHKIUU Ha
MOHOTOHHOCTb, pE€IIaTh ypPaBHEHMS, HCIOIb3YS
CBOMCTBO MOHOTOHHOCTH, OCYUIECTBIIIIOT HPOBEPKY
BBIBOJIOB, MOJIOKEHHH, 3aKOHOMEPHOCTEH, TEOPEM.

U UCCleNoBaTh HAa  MOHOTOHHOCTh  (DYHKIIMH:
JMHENHYIO, KBa/IpaTHYIO, o0OpatHoii
IPONOPLUUOHATIEHOCTH, GYHKIIUIO KOPHS.

Hccnenyror KyCOUHO-33/IaHHbIe  (DYHKIIMK Ha
MOHOTOHHOCTb, pelIaThb ypaBHEHUS U HEPaBEHCTBA,
WCIIONb3Yysl CBOMCTBO MOHOTOHHOCTH, COCTaBISITh
KOHCIEKT, TMPOBOJUTh CpPaBHUTEIbHBIA  aHAIIU3,
COTIOCTAaBIIATh, PACCYXK/IATh.

Hcnoab3oBathb TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIMKY M S3bIK TPU PEUICHHH 3aJa4 B XOJe
M3Y4YCHUS Pa3IUYHBIX Pa3/IesioB Kypca.
HNnmoctpupoBaTh MaTeMaTHYECKHE TOHSATHS U
yTBepKIeHus npuMepamu. Mcnosib30BaTh MpuMeEpsI
U KOHTp MpUMEpPHI B apTryMEHTaIlUH.
KoHcTpyupoBath mMaTeMaTH4EeCKUE MPEJIOKEHUS C
MOMOIIBIO CBA3OK €ClU ..., MO ..., 8 MOM U MOJbLKO
mom caydae, JJOTUYECKUX CBSI30K U, UTU.

Haxoautsb, aHAJIN3UPOBATD, CONMOCTABJISITH
YUCJIOBBIE XAPAaKTEPUCTHUKUA OOBEKTOB OKPYKAIOILIETO
MUpa.

Hcnoab3oBarb pasHbIe (bopMbI 3aIucu
NpUOIMKEHHBIX  3HAYeHW; JlenaTh BBIBOABI O
TOYHOCTU TPHUOIUKEHUS TIO 3aIMHUCH MPUOIMKEHHOTO
3HAYCHMS.

BbINOJHATHL BEIYUCIICHUS C peabHBIMU JaHHBIMH.
BbINOTHATL TOPUKUAKY W OLEHKY pE3yJbTaTOB
BBIYMCIICHHI.

94-
97

Pemenue 3agag

98

Hmozo6asa konmponavnaa paboma

3HaTh MaTepual, U3y4eHHBIM B Kypce MaTeMaTHKU 3a
8 xnacc

yMeTl) HpI/IMeHHTI) HOJ'IyLIeHHI)IG 3HAHUS Ha HpaKTI/IKe.
YMeTh JTOTUYECKH MBICIUTh, OTCTAaUBaTh CBOIO TOUKY
3peHusl U BBICIYIIMBaTh MHEHHUE APYTUX, paboTaTh B
KOMaHJIE.

Teopusa eepoamnocmu

HN3Baekary wHOpMaIMio W3 TAOIHI] M JAUATPaMM,
BBINOJIHATH BBIYHUCICHUS IO TaOJIUYHBIM JIaHHBIM.
OmnpeneasaTs 10 jauarpaMmMaM HauOOJbIINE U
HaUMEHbIIINE JIAHHbIE, CPABHUBATH BEJTUYNHBI.
[pencraBaars wuHbOpManuoo B BHIe TabmuL,
CTOJIOYATBIX M KPYTOBBIX JHAarpaMM, B TOM YHUCIIE C
MTOMOIIBIO0 KOMITBIOTEPHBIX MPOTPAMM.

IIpuBoanTs coJiepKaTeNbHbIe IIPUMEPBI
WCIIOJIb30BAHUS CPEIHUX JUIsl ONHCAHMSI JaHHBIX
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(ypoBeHb BOJbI B BOJIOEME, CIIOPTHUBHBIE MOKA3aTENH,
orpeziesieHUe TPaHUI] KIMMaTHYECKUX 30H)

Hroro yacos 102
Ne | Tema Kou-Bo XapakrepucTHKa OCHOBHBIX BH/10B
n/n 4acoB AeATEeJIbHOCTH YYCHUKA

(Ha 0CHOBe Y4eOHBIX JIelCTBHIl)

I'eomerpus 8 kaacc (68 yacos).
UeThIpeXyroJIbHUKHY.

geﬂb.'

U3yuumsb Haubosee 8axcHvie GUOLL YEeMbIPEXy20IbHUKO8 — NAPATLNENI0SPAMM, NPAMOY20IbHUK, POMO,
Keaopam, mpaneyuro, 0amev npeocmasieHue o gueypax, 001a0aArUWUX 0CeOU UIU YEHMPALbHOU

cummempuet.

1.MHOrOyroJbHUKH.

1 3.IIpssMOYTOJIbHUK,
KBaJpar.

Pemenue 3anay.
Kontponbnas pabora Nel.

2.ITapannenorpamm U Tpamerus..

14

@opMyJIMpPOBaTh OIpPENCICHHs MapauieorpaMma,

OpsSMOYTOJIbHMKA, KBajpaTa, pomMOa, TpamneruH,
paBHOOGAPEHHON ¥  MPSIMOYTOJBHOM  Tpameruw,
CpelHEl JIMHUM Tpaleuud; pacno3HaBaTh W

H300pakaTh UX Ha YEPTEkKaX U PUCYHKaX.
®opmyaMpoBaTh U JI0Ka3bIBaTh TEOPEMBI O
CBOMCTBaX W  NpHU3HAKaX  Hapajienorpamma,
MPSIMOYTOJIbHUKA, KBaJpaTa, poMOa, TpareiuH.
HccnenoBaTh CBOMCTBA YETHIPEXYTOJIBHUKOB C TO-
MOIIbIO KOMITBIOTEPHBIX MPOTPAMM.

Pemiath 3a7aun Ha MOCTPOEHUE, J0KA3aTEIbCTBO U
BbIYHMCIICHHUS. MoaeaupoBaTh YCIOBHE 3a1addl C
MOMOILbI0 YepTeKa WM PHUCYHKA, MPOBOAUTH
JIOTIOJIHUTEIIbHBIE TIOCTPOCHHUS B XOJIE€ pEIICHUSI.
Boigensate Ha deprexxe KOHGUTYypaluu, He-
00X0aUMBIE VIS MPOBEICHUS 000CHOBaHUH
JOTUYECKUX MaroB pemnieHus. HTepnpernpoBarhb
MOJIYYCHHBIM PE3yJIbTAaT W COIMOCTaBISATH €ro C
YCIIOBHEM 3aJjauH

IImomans.

geﬂb.’

pacuupums u yenyoumo nonyueHnvie 8 5—~6 Kiaccax npeocmasieHus y4auuxcs 0o usmepenuu u vluucie-
HUU naowjaoet, 6vlgeCmu Gopmynbl niowjaoeli NPAMOY2OIbHUKA, HAPALLEN0cPAMMA, MPeyeOolbHUKA,
mpaneyuu; 00Ka3ams 00HY U3 2I1A8HbIX meopem ceomempuu — meopemy llugazopa.

2. I1nomanb
2 TPEYTOIbHUKA U TPATICIHH.
3.Teopema ITudaropa.
Pemenue 3agau.
KonTponbnas pabora Ne2.

1.ITno11a1 MHOTOYTOJIBHUKA.
napaJuienorpaMmma,

14

®opmyJMpoBaTh U J0Ka3bIBAaTh
[Tudaropa u od6paTHyO €H.

BoiBoauTh (popMynsl miomaneit npIMoyroibHUKa,
napajuiesiorpaMma, TpeyrojabHUKa U TPanelyH.
HaxoauThb 1muiomaabs MHOTOYTOJIbHUKA pa30HeHneM
Ha TPEYTOJIbHUKH U YEThIPEXYTOJbHUKH.
OO0BbsICHAT, U WLIIOCTPHPOBATH OTHOIIECHUE
TJI0MA e OT00HBIX QUTYP.

Pemars 3amaun  Ha BBIYMCIIEHHE IUIOLIAEH
TPEYTroJIbHUKOB, YeThIPEXyTOJIbHUKOB u
MHOIOYI'OJIbHUKOB. Onupasich Ha JaHHbBIE YCIOBUS
3aJjaud, HAXOJMUTh BO3MOXHOCTH INPUMEHEHUS

TEOpeMy
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HEOOXOIUMBIX bopmy, npeoOpa3oBHIBAThH
dbopmynel.  Hcnoan3oBatb  GopMynbl A
000CHOBaHMSA JOKa3aTEIbHBIX PACCYKICHUN B X0JI€
pemieHusi.  MHTepnpeTMpoBaTh  IMOJTYYCHHBIN
pe3yabTaT M CONOCTABJATH €ro C YCIOBHEM
3aJ1aun

[Tono6HbIE TPEYTONBLHUKH.

geﬂb.'

gsecmu noHsmue NoOOOHBIX mpey2ojlbHUKo8, paccmompentb npusHaku noooous mpey2ojlbHUKO6 U ux
NPUMEHEHUA, coenamo nepebzﬁ wae 6 O0C60EHUU YUAWUMUCA MmMPpUSOHOMeEmMpPUYeCcKo2o annapama

ceomenpuu.

1.0npenenenue MO00HBIX
TPEYTOJIbHUKOB.

2.Ilpusnaku noaoous
TPEYTOJIbHUKOB.

KonTponbHas padora Ne3.

3 3.IlpumeneHmne nmogoous K
JI0Ka3aTeIbCTBY  TEOpeM W
peIeHHIo 3a/1a4.
4.CooTHOIIEHUS MEXY
CTOpPOHAMHU U yriaiamu
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
KontpomnbHas pabota Ne4.

19

®opmyInpoBaTh olpeesieHIe HOJOOHBIX
TPEYrOJIbHUKOB.

@®opmyupoBaTh U JAOKa3bIBaTh TEOPEMbI O
IpU3HaKax MoJa00us TPEYroJIbHUKOB, TEOPEMY
Qarneca.

®opMyJIMpOBaATH ornpezeneHus u
WJIIOCTPUPOBATh IOHATUS CHUHYCa, KOCHHYCa,
TaHreHca W KOTaHIeHca  OCTporo  yria
OPSMOYTOJIBHOTO ~ TpeyrojpHuKa.  BbIiBOANTH
bopMyibl, BbIpaXKaroliue ¢yHkuum  yria
OpSIMOYTOJIBHOTO  TPEYroJIbHUKa  4Yepe3  €ero
CTOPOHBI.

®opMyIHPOBATH ONPE/IEIEHUs CUHYCa, KOCUHYCA,
TaHreHca, koranreHca yrioB ot 0 mgo 180°.
BoiBoauTh (QOpMyIbI, BbIpaKaromue QYHKIUU
yrioB oT 0 10 180° uepes GyHKIMH OCTPHIX YTIIOB.
@®opmyaHpoBaTh U PA3bSICHATH  OCHOBHOE
TPUTOHOMETPHYECKOE TOXJeCTBO. 1lo 3HaueHHSIM
OJTHOW  TPUTOHOMETPUYECKOM  (YHKLIMU  yria
BBIYHC/IATH 3HAYEHUS JIPYTuxX
TPUTOHOMETPUUECKUX (PYHKIHH 3TOTO yria.
HccaenoBarhb CBONCTBA TPEYTOJIbHUKA C TOMOIIBIO
KOMIIBIOTEPHBIX POTPaMM.

Pemarsb 3a1aun Ha nocTpoeHUe, JOKA3aTENbCTBO U
BbIUKCJIECHUS. BblgeasiTb B yCIOBUM  3ajauu
yCIIOBUE U 3aKitoueHue. MoaeaupoBaTh yciIOBHE
3aJaud ¢ TIOMOIIBIO dYepTexa WIM PHUCYHKA,
NPOBOJIUTH JIONIOJHUTEIBHBIE ITOCTPOCHUS B XOJ€
pemenus. Onupasicb Ha JTaHHBIE YCIIOBHUS 3a/layH,
NPOBOIHUTH HE0O0XO/IUMBIE pacCcyXaeHHUs.
HNuTepnperupoBaTs TNOJYYEHHBIA pPE3yNbTaT |
COIOCTABJISITh €T0 C YCIOBUEM 3a/1a4U

OKpy>KHOCTb.
Lenw:

pacuupums ceedenusi 06 OKPYHCHOCIU, NOJIYUEHHbIE YUAWUMUCA 8 7 Kaacce, U3y4ums Ho8ble (haKmbl, Césl-
3aHHbIE C  OKPYICHOCMbBIO;, NOZHAKOMUMb YYAWUXCA C YemblpbMs 3AMeYaAmenbHbIMU MOYKaAMU

Mpey2obHUKA.

1.KacarenpHas K OKpY>KHOCTH.
2.1leHTpanbHble W BIOHCAHHBIE
YTJIBI.

3.Yetblpe 3ameuaTeNbHbIE TOYKU
TPEYrOJbHUKA.

16

PopmyJIMPOBATH OIpeaeIeHUS MTOHATHUH,
CBS3aHHBIX C OKPYKHOCTBIO, ILICHTPAJIBHOIO H
BIIMCAHHOTO YIJIOB, CEKYyIIEH W KacaTelIbHOW K
OKPYKHOCTH, YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO.
®opmyMpOBaThL U JA0KAa3bIBATH TCOPEMBI
BIINCAHHBIX  yIVIaX, yIVIaXx, CBS3aHHBIX

o O
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4 BrucenHas W
OKPY>KHOCTH.
Pemenue 3amgad.
Kontponbras pabota NoS5.

OIIMCaHHasA

OKPY>KHOCTBIO.
PopMyJIMPOBATH COOTBETCTBHUE MEXAY
BEIIMYMHOM LIEHTPAJIBHOIO yIia W JUIMHOW IyTH
OKPYKHOCTH.

N300paxkatb, pacno3HaBaTb U  ONHUCHIBATH
B3aMMHOE PACHOJIOXKEHHUE IPAMOM U OKPYKHOCTH.
HUccnenoBatb CBOICTBa KOH(UTyparuid,
CBS3aHHBIX C  OKPYKHOCTbIO, C  IIOMOIIbIO
KOMITBIOTEPHBIX TPOTPAMM.

Pemate 3amaun  Ha  BBIYMCIIEHUE
BEJIMYUH, TPAJyCHON MEpPHI yIJIa.
PemaTts 3a71aun Ha IOCTPOEHUE, JJOKA3ATENbCTBO U
BblUKCIIeHUs. MoaeJuMpoBaTh YCJIOBHE 3a/aud C
[IOMOILBI0 YepTeka WM PUCYHKA, HNPOBOAUTH
JIOTIOJTHUTEIIbHBIE TIOCTPOEHHUSI B XOJE PELICHMUS.
Boineasite Ha  uepTexe KOH(pUTypauuu,
HeoOXoauMBbIe JUIsl POBEAEHHUs] 00OCHOBAHUM JIO-
rMyeckux miaro pewenus. UHTepnpernpoBaTh
HOJyYeHHBIH pe3ylbTaT M COMOCTABJIATH €ro ¢
YCIOBHEM 331a4H

JIMHEHHBIX

3HaTh Marepuas, U3y4YeHHBIH B Kypce MaTeMaTHUKU
3a 8 KJacc.
Baaners o0muM mpueMom pelieHus 3aaad.

YMeThp [NpPUMEHATh IMOJy4YEHHblE 3HAHUA Ha
IloBTOpenue. Pemenue 3axau. | 5
MIPAKTHKE.
YMeTh JIOTUYECKH MBICIUTh, OTCTauBaTh CBOIO
TOYKY 3pEHHsI W BBICIYIINBATh MHEHHE IpPYTHUX,
paboTaTh B KOMaHJIE.
Hroro: 68
. ! o | XapakTepucTUKa OCHOBHBIX BHJOB JESITEIbLHOCTH
Ne | M3yuaemsblit MaTepuan g o 8 paxrep . .
2 &£ | yueHuka (Ha ypoBHE YUEOHBIX JEHCTBHIN)

Auareopa 9 kaacc (102 gyaca).

PaHI/IOHaJ'H)HI)Ie HCPAaBCHCTBA U UX CUCTEMBbI

ge.flb.’

J1ACcMb 0ONYCMUMbIX 3HAYEHUL HepaBeHCM8,
onpedensimb 001aCcMb  OONYCMUMBIX 3HAYEHUl, peuams JuHeliHble,

umenio npeacmaeﬂeﬁue 0 NOHAMUSAX. JIUHElHOe, KGLlapanHO& PAyUOHANIbHOE HEpABEeHCN B0, 00-

osnadems YMERUAMU.

Kea()pamele, PAUUOHAIbHbLE HEPABEHCMBA U HepadBeHCcmeda C MO()yfle; peutamsb HepaeeHcmea Memooom

UHMEPBAJLOG.
Pacno3naBarth JUHEWHBIE U KBaJpaTHbIE
1-3 | JTuneitanie - KBaIpaTHbIE | 3 HEpAaBEHCTBA, pelIaTh JIMHEHHbIE HEPABEHCTBA U
HEpaBEHCTBA KBaJI[paTHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM,
TpOOHO-pallMOHATIbHBIE HEPAaBEHCTBA, HEPaBEHCTBA,
4-8 | PanimoHanbpHBIC HEPABEHCTBA 5 CONCpHalne MOAYIE.
ITonnmarts MPOCTEUIINE  TIOHATHUS TEOpUHU
O- MHoxecTBa U OolepalMi Hajl 2 MHOXKECTB, MPHUBOAUTL HTPHUMEPbI KOHCYHLIX U
10 | guvm OECKOHEUHBLIX MHOXECTB, 3aJaBaTh MHOJKECTBA,
11- | CucreMsr PALOHATBHBIX 3 HaXOJIUTh OOBEAMHEHHE M TepeceueHre KOHKPETHBIX
13 | HepaBeHCTB MHOKECTB.
OGOOIIAIOIMIA yPOK [0 TeMe: OnuceIBaTh MHOKECTBO IIEIBIX YHMCENI, MHOKECTBO
14 | PauuoHanbHble HepaBeHCTBa | 1 palMOHAIBHBIX YHCENI, MHOKECTBO JI€MCTBUTEIIHHBIX

HUX CUCTCMbI

YUCCJI, COOTHOMICHUC MCIKIY 9TUMHU MHOXKCCTBaMU.
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Koutrpoasnas paGora Ne 1. Pemiate cucremnl JIMHEHHBIX U KBaJpaTHBIX
15 | HepaBencrBa u cuctemsl | 1 HEPABEHCTB, CUCTEMBl pPALMOHAIBHBIX HEPABEHCTB,
HEPABECHCTB. JIBOMHbBIE HEPABEHCTBA.
16 | AHanu3 KOHTPOJBHON PabOTHI. 1

CucreMbl ypaBHEHHI

Leny:

- umemsv npedcmasieHue o cucmeme payuoHAIbHbIX YPAGHEeHUll, 0 COCMABIeHUU MaAMeMamuiecKol
Mooenu;

- 081a0emb YMeHUAMU: 8bINOHAMb PABGHOCUTbHbIE NPE0OPA308AHUS, Peulds YPAGHEeHUs U CUCTeMbl
VPasHeHuli ¢ 08YMs NEPEMEHHbIMU, Peuams YPAGHEeHUs U CUCTNEMbL YPAGHEHUL PA3TUYHBIMU MEMOOaAMU.
epaguueckum, nNOOCMAHOBKOU, aAN2ebpPaAUYecKo20 CIONHCEHUS, 88e0CeHUsI HOBbIX NEePeMEeHHbIX; U31a2ambs
ungopmayuro, unmepnpemupys haxkmol, pa3vACHsA 3HAYEHUe U CMbICIL NeOPUU.

HNMeThb MOHATHE O PEIICHUH CUCTEMBI YPABHEHUU U
17- | Cucremsl PALMOHAIBHBIX HEPaBEHCTB, 3HAIOT PAaBHOCUJIbHBIE MPeoOpa3oBaHuUs
20 | ypaBHeHuit. OCHOBHbIC IOHSTHS 4 YPaBHEHUH U HEPABEHCTB C ABYMS IIEPEMEHHBIMH.
YMerb onpenenAarb IMOHATUS, IPUBOAUTH  JI0-
Ka3aTeIbCTBA.
21- | Meropsl pelieHus CUCTEM . .
o4 ABHOHI 4 Pematb cucteMbl ypaBHEHH, IPOCThIE HEJIMHEHHBIE
P CUCTEMbI YPaBHEHUI JIBYX MEPEMEHHBIX Pa3JIMYHBIMU
METOJaMH.
25. Cucremsl YpaBHCHUU Kak Crpournb rpaduku  ypaBHEHUHl ¢  JAByMs
28 MAaTEMATHYCCKHUC MOJCIN 4 IIEPEMEHHBIMU;
peabHBIX CUTYaLHH MIPUMEHSITh rpaguvecKuit METOJ, METOJ
NOJICTAHOBKH, METOJ| alreOpamyecKoro CIOXKEHHUS U
METOJi BBEJACHUS HOBOM IEPEMEHHON NpPHU pELICHUU
IPAKTUYECKUX 3ajau.
. Pemiate  HEpaBeHCTBA M CHUCTEMbl HEPABEHCTB,
O6oOmaromuii  ypok. Cucremsl
29 N 1 UCTIOJNB3YS TpadUIeCKue MPEACTABICHUS.
palMOHANIbHBIX YPABHEHHUIA.
Hcnoan3oBare  QYHKUHMOHATIBHO — Tpaduueckoe
Mpe/CTaBiICHUE JUId pELIEeHUS U HUCCIEIOBaHMS
YPaBHEHHUI U CUCTEM
COCTaBIATh MaTEeMaTHUYECKUE MOJENIHU pealbHbIX
Konrposabnass pabdora Ne 2. CUTyaluii 1 padoTaTh C COCTABICHHON MOJIENbIO.
30 | Cucremsl paruoHanbHbIX | 1
YpaBHEHUU
31 AHanu3 KOHTPOJBHOM pabOTHI. 1
PelreHne cucteM ypaBHEHUN.

Uucnossle QyHKIUU
Llens:

- 0811a0emb HABbIKAMU HAXOHCOEHUs 001acmu onpeoesieHus (yHKYuu,

- 081a0emb YMEeHUAMU. 3a0aHUsL PYHKYUU PA3TUYHBIMU CROCOOAMU; NOCMPOeHUs. epaghura yHKyuu
no C108eCHOU MOOeNU;

- uMemsb npeocmasgieHue 0 makux QYHOAMEeHMAanIbHbIX NOHAMUAX MAMEMAMUKY, Kak QYHKYus, ee
obnacmo onpeodeneHus, 001acmv 3HAYeHUU, O PA3IUYHBIX CNOCOOAX 3A0aHUS PYHKYUU: AHATUMUYECKOM,
epaghuueckom, mabauuHOM, CLOBECHOM;

- 061a0emb  YMEHUSAMU: NPUMEHAMb NOHAMUS YeMHOCMU U HeYeMmHOCMU, O2PAHUYEHHOCMU,
Henpepul8HOCMU, MOHOMOHHOCMU (VHKYUL, Ccmpoums U dumame 2paguxu @GyHKyull, Haxooumso
Haubobulee U HaUMeHblULee 3HAYEeHUSA HA 3d0AHHOM NPOMENCYMKe, peulds npakmudecKkue 3a0ayu.

30 Omnpenenenue YHCIIOBOM Haxoauth 3HaueHus  QYHKIUH,  33JaHHOMI

35 ¢dbyakuun. O6nacTs onpenenenus, | 4 dbopmynoii, Tabmunei, rpa@ukom, MO €e apryMeHTy;
00JacTh 3HaAUCHUN QYHKIINH HaXOJIUTh 3HAYCHHE apryMeHTa Mo 3HAYCHHUIO

36- . KLHU, 3aJaHHOH rpadhMKOM HIIH TaOIULIEH.
Crnioco0wl 3a1anust GyHKITUN 3 byn ’ pad

38 HccaenoBarb (GyHKIMIO HAa MOHOTOHHOCTD,
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OTpeNeNiATh HauOoJjblllee W HaWMEHbIee 3HAYCHUE
(GyHKIIMH, OrpaHUYEHHOCTb, BBIYKJIOCTh, YETHOCTD,
HEYETHOCTh, OOJIACTH OIpPENENCHUs U MHOXKECTBO
3HAYEHUH; MOHMMATh  COACPIKATEIBHBIM  CMBICI
BOXHEUIINX CBOWCTB (PYHKLMH; 11O TpaPuKy (yHKIIHH
OTBEYaTh Ha BOIPOCHI, Kacaroluecs e€ CBOWCTB;
pacro3HaBaTh BUABl  HM3y4aeMbIX (b yHKITHIA.
Iloka3pIBaTHL  CXEMAaTHYECKU  TOJOXKEHHE  Ha
KOOPAMHATHOM IIOCKOCTH IrpauKoB GyHKIMN BUAA Y
=Cy=ke+my=kx2y=kix,y=+x ,y=1|xy
= ax 2 + bXx + C B 3aBUCHMOCTM OT 3HAYCHHI
KOA(PHUIHEHTOB, BXOASIINX B ()OPMYIIHI.

OnucsiBath CBOMCTBa M3YYCHHBIX (DYHKIIHH,
CTPOUTH UX TPaPUKH.
IIpumensaTs  rpaduyeckue MpeACTaBICHUS NpU

pPELIECHUHU YPAaBHEHU, CUCTEM, HEPABEHCTB.

jg_ CaoiictBa GyHKITUH
43-
44 UYeTHble ¥ HEYETHBIE (PYHKINH
45- | AIMUHHCTpAaTUBHAS KOHTPOJIbHAsS
46 | pabora
47 Ananus aIMUHUCTPATUBHOU
KOHTPOJIbHON pabOTEHI.
Pemenne 3agadu mo  Teme:
48
UmucnoBbie QyHKIMT
OO6oOmaromuii  ypok 1O Teme
49 | «Yucnoseie ¢ynknuu. CBoicTBa
GYHKITUNY
Konrposabnass padora Ne 3.
50 .
CaoiicTBa GyHKITUU
AHanu3 KOHTPOJBHOW pabOTHI.
51- N
52 Oyukmus y = x"(neN), wux
CBOMCTBA U rpauKu
53- | ®yukiust ¥y = x"(neN), ux
54 | cBoiicTBa u rpaduku
4 3x o
55 OyHKIHA o_JB , €€ CBOMCTBa
u rpaduk
56 Konrtposbnass padora Ne 4.
UucnoBbie QYyHKIUU.
IIporpeccumn.
Llenw:

IPOrPECCUU U T€OMETPUUECKON IIPOrPECcCHH;

UMETh MPEACTABIECHUE O YHUCIOBOH IOCIIEOBATEIbHOCTH, apU(PMETHUYECKONM MPOTPEecCUd U
TreOMETPUUECKOM MPOrpeccHt, KakK YacTHBIX CIIydasX YMCIIOBBIX MOCIIEOBATEILHOCTEH, O Tpex crocodax
3aJjaHMs TOCIIEI0BATEIbHOCTH: aHAIMTHYECKOM, CIIOBECHOM U PEKYPPEHTHOM,;

OBJIAJIETh yYMEHUSAMHU: (HOPMYyIUpOBaTb M OOOCHOBBIBaTb psAJ CBOWCTB apH(MeTHUecKOM
npodeccuu, reoMeTpuieckoi mpodeccuu, CBOIUTh UX B OJIHY TaOJHILY;

OBJIAJIETh YMEHUSMH: pellaTb TEKCTOBBbIE 3aJaud, HCHONb3ys CBOICTBa apupMeTHYecKon

OBJIA/IETh YMEHUSIMH: BBIBOJHUTH XapaKTEPUCTHUYECKOE CBOMCTBO apH(PMeTHUECKOil mporpeccuu u
T€OMETPUYECKON TPOTrPECCUU IPUMEHSTH UX NPH PEIICHUH MaTEMaTHYECKUX 3a/a4.

57- | AHanM3 KOHTPOJBHON pPalOTHI.
61 | YucnoBble MOCIIEA0BATEIBHOCTH
62-

65 Apudmernueckas nporpeccus

HpHMeHﬂTb HHIACKCHBIC 0603HaLIGHI/I$I, CTPOMTDH

PEUYCBLIC BBICKa3bIBaHU A C HUCITIOJIB30BaAHHEM
TCPMUHOJIOIUH, CBSI3aHHOM C INOHATHUCM
OCICA0BATCIIBHOCTH.

Bburuucaartnb YJICHBI HOCHCHOB&TGHBHOCTGI\/’I,

3a/laHHBIX (OpPMYIION N-TO WiieHa WM PEKYypPEHTHOMN
¢dopmysoi. YcTaHAaBJIAMBATH 3aKOHOMEPHOCTh B
MIOCTPOCHUH TOCJIEI0BATEIIbHOCTH, €CIU HW3BECTHBI
IIEpPBBIE HECKOJIBKO €€ 4ieHOB. M300pakaTh 4JIEHBI
MOCJIEZIOBATEIbHOCTH TOYKAMH Ha KOOPJMHATHOM
IIJIOCKOCTH.

Pacno3naBaTh apumMeTHyECKyI0 U T€OMETPHUUECKYIO
Iporpeccud TMpH  pasHbBIX  crocodax — 3aJaHus.
BbiBoauTh Ha OCHOBE JOKAa3aTENbHBIX PACCYKICHUI
¢dopmynel  oOmiero wieHa apuMETHYECKOU |
T€OMETPUYECKONM IPOTPECCUi, CYMMBI TIEPBBIX N
YJICHOB apU(PMETUYECKOH U TI'eOMETPUYECKOr mpo-
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66-

69 I'eomeTpuueckas mporpeccus
O6oOmaromuii  ypok IO TeMe.

70 | Apudmerndeckas u
reoMeTpuYecKas Iporpeccuu.

el Konrposbnass padora Ne 5.
[Iporpeccun.

72 | AHanu3 KOHTPOJBHON pabOThI

rpeccuii; pelarb 3aJayd C HUCIOJIB30BAHHUEM JTHUX
hopmyi.

PaccmaTpuBarhe INpuUMeEpbl K3 PpEaIbHOM JKU3HU,
WUTIOCTPUPYIOIIME H3MEHEHHe B apupMETHYECKOU

nporpeccud, B  TEOMETPUYECKOHW  MPOTrpEecCuu;
M300pajkaTh  COOTBETCTBYIOIIME  3aBUCHMOCTH
rpadu4ecKy.

Pemiatp 3a7auu Ha CIOXKHBIE IMPOLIEHTHI, B TOM
qucie 3aJadyd M3 pEeaNbHOM  IpakTHKU  (C
MCIIOJIb30BaHUEM KaJbKYyJIATOPA)

Pematp TeKkCTOBBIE 33hauu  aureOpanuecKuM
METOJIOM, UHTEPIPETUPOBATH MOJTy4YEHHBIH
pe3ysbTar, MPOBOAMTH OTOOP PEIICHWA, HCXOIS W3
(bOpMyIMPOBKY 3a1a4H.

DeMEHTEI KOM6I/IHaTOpI/IKI/I, CTaTUCTHUKHU U TCOPUU BepOHTHOCTCﬁ

geﬂb.‘

UMETh TpPEJCTaBICHHEe O KOMOMHATOPHBIX 3aJadax, dJIEeMEHTaX KOMOMHATOPUKH: TMEPECTaHOBKE,
MEepPEMEIICHIH, COUYETAaHUU;, O TOHATUMU «CPEAHEe apu(PMETHUYECKOEe», pa3Maxe psjia 4uces, MOJE psja
yucell, 0 MEAHaHe MPOU3BOJILHOTO PSa;
MMETh TPEJCTaBIEHHEe O HOBOM MaTeMaTHYECKOM HaIlpaBJIECHUU — TEOPUHU BEPOSTHOCTEH, O
MOHSITUM MHOXKECTBA U OTNIEpallMK HaJ HUMHU, O TPOCTEHIINX BEPOSATHOCTHBIX 3a/1a4ax;

73 Komb6unaropsslie 3a1aun

75 IIpoBoaMTL HECIIOXKHBIE OKAa3aTeNIbCTBA, IOJIY4aTh
NpoCTEeHIINe CIEJICTBUS M3 H3BECTHBIX WM paHee
MOJIYUEHHBIX YTBEP)KJIEHUH, OIIEHUBATh JOTHYECKYIO

76- | CratucTHka — JTM3aiH NPaBUIBHOCTh PACCYKICHUH.

77 | uadopmaru Hcenonb3oBars 1puUMEpPHI IS WIUTIOCTPALIUU U KOHTP
IPUMEPBHI JUTS OIIPOBEPIKEHUS YTBEPKICHUI.

78- | Tpocreiimme BepOATHOCTHEIS M3Baexary uHPOpMAIUIO, NPEICTABICHHYIO B

80 | samaun TabMuIax, Ha JauarpaMMax rpadukax, COCTaBIISATh

81- | DKCTICpUMEHTANbHbIC JaHHbIC 1 Ta0JINLIBI, CTPOUTH AUArPaMMBbl U rpaduKu.

82 | meposttHoCTH COBBITHIA Pemars KOMOWHATOpHBIE  3aJjaud  IyTeM
O6oGm@IoNi P CHUCTEMaTUYECKOT0 nepedopa BOZMOKHBIX BapUAHTOB,

yp a TaKkXKe C UCIOJIb30BaHUEM IIPAaBUJIa YMHOXKEHHUSI.

83 DTIEMCHTSI KOMOHHATOPHKH, Haxoauthb pa3zmax, MOy, CpeIHEE 3HAUCHHE;
cratueTiien " reopun HaXOJIUTh YacTOTY COOBITHUS, UCTIONb3Ysl COOCTBEHHBIE
BCPOATHOCTCH. HaOJI0/IEHUS ¥ TOTOBbIE CTATUCTUYECKHE JaHHbIE.

" . N 6 IIpuBoauTH IpUMEpbl  JOCTOBEPHBIX U
OHTpOJIbHAs  pabora A2 0. HEBO3MOKHBIX COOBITHI

g4 | DNEMEHTEI KOMOHHATOPHKH, HAXOMUTh BEPOATHOCTH CIy4ailHBIX COOBITHH B
CTATHCTHKH u TEOPHUH MPOCTeHIINX CITyqasx
BEPOSTHOCTEM.

IpuBoauTs TpUMEpPHl KOHEYHBIX U OECKOHEYHBIX
gg_ MHoxecTBa. DIEMEHTHI JIOTUKH MHOXecTB. HaxoauTh oObenuHEeHHE U IepecedeHue

MHOkecTB. IIpMBOAUTH TpHUMEpPHl  HECIOXKHBIX
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KJaccuuKanuii.

Hcnoas3oBats TEOPETHKO-MHOKECTBEHHYIO
CUMBOJMKY M S3bIK IpPH pEUICHUH 3a1ad B XOJe
U3y4YCHUS Pa3InYHBIX Pa3/IeNIoB Kypca.
HNnnocTpupoBarh MaTeMaTH4eCKUe TOHSATHS U
yTBepxkaeHus npumepamu. Mcemosb3oBaTh npuMepsl
¥ KOHTp MIPUMEPHI B apTyMEHTAIIH.
KoHcTpynpoBaTh MaTeMaTH4YeCKUE HPEATIOKEHUS C
IOMOUIBIO CBSI30K €CIIH..., TO..., B TOM U TOJIBKO TOM
cily4ae, JIOTHYECKHX CBSA30K M, HIIH

90- | UtoroBoe moBTOpeHUEe Mmoeosas

10 | xoumponvnas paboma 13
2
102
Kox-o XapaKkTepucTUKa OCHOBHBIX BHJIOB JCSATEIHHOCTH

Ne | Tema YYECHHKA
9acoB . .
(Ha OCHOBE yueOHBIX JIEHCTBUN)

I'eomerpus 9 kiaacc (68 yacon).

BekTopsl.
Llenv: cghopmuposamev nonsamue 6eKmopa KAk HANPAGIEHHO20 OMpe3Kd, NOKA3amb YYaujumcs
npuUMeHeHUe 6eKMopa K peuleHur0 npoCcmenuux 3a0ay.

1 ®opmyaMpoOBaTh ONPEACICHUS U HWILTIOCTPUPOBATH
MOHATHUSL BEKTOpa, JJIUHBI (MOAYNS) BEKTOpa,
KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.

1.ITonsiTue BexToOpa.
BoerumcasiTe 1IMHY M KOOPAUHATHI BEKTOPA.

2.Croxxenue " BBIUYNTAHUE

Haxoauthb yroia Mexay BEKTOPaMH.
BEKTOPOB. 8

BoinoHATHL oniepaiy HaJl BEKTOPAMH.
3.YMHOXeHHEe BEKTOpa Ha YUCJIO.

BbInoHATL TPOEKTHI MO TeMaM HCIOIb30BaHUS
IIpumeHeHne BEKTOPOB K

BCKTOPHOTO MCETOJAa MpU PpCHICHUMU 3adad Ha

PCHICHUTIO 3a/1a4.
BBIYMCIICHHUA U JOKa3aTCJIbCTBA.

Mertox KoopauHaAT.

geﬂb.‘

2 OO0BsICHAT, ¥ WIIOCTPHPOBATH  IOHSTHE
JIEKapTOBOM CUCTEMBI KOOP/IUHAT.

1. KoopauHaTel BEKTOpA.
BbIBOAMTH U MCNOJIB30BAaTh (HOPMYIBI KOOPAUHAT

2.Hpocreiime 3ajfatu B CepenuHbLl  OTpEe3Ka ACCTOSHUASL MEXIY OBYMS
KOOpAHWHATaX. p p > P Y UyM
10 TOYKaMHM  IUIOCKOCTH, YpaBHEHMs MpsAMOH U
3.YpaBHEHHE  OKpPY)XHOCTH U
o OKPYKHOCTH.
IPSIMOH.

BouInoaHaTs MOPOCKTBI IO TEMaM HCIIOJIb30BaHUA
KOOpAWHATHOIO ME€TOAda IIPpU PCEHICHUK 3aJad Ha
BBIYMCJICHHUA U J0KAa3aTCIIbCTBA

Penrenue 3amau.
Konrponbnas padora Nel.

CooTHolIeHUE MCXKAY CTOpOHAaMHU U yrjlaMH TPCYTOJIbHUKA. CKaJBIpHOe MMPOU3BCACHUC BEKTOPOB.
He]lb.’ NO3HAKOMUNMb  Y4auwuxcs C  OCHOBHbIMU areopummamu  peuleHusl npou360JjlbHblX
mpeyco/lbHUKO6.

3\ \11 ‘q)opMyﬂl/IpOBaTb U J0Ka3bIBaTh  TEOPEMY
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1.Cunyc, KOCHHYC, TaHT€HC yIJa.

2.CooTHOIIEHUS MEXKY
CTOpOHaMI/I nu yFJIaMI/I
TPEYTOJIbHHKA.

3.CkanspHoe IIPOU3BE/IEHNE
BEKTOPOB.

Pewenne 3anau.
Kontponbnas padota No2.

COOTHOLIEHUSAX MEXKIYy CTOPOHAMU U  YIJIAMH
TpeyrojbHUKA.

DopMyIHPOBATH OIpeIECIIEHUS 51
WLIIOCTPUPOBATh TIOHATHSA CHHYCa, KOCHHYCA,
TaHIreHca u KOTaHI'€HCa 0CTpOro yriaa
MPSIMOYTOJIBHOTO TpeyrojbHUKa. BbiBoAMTH
bopmysbl, BbIpaXKaroliue byHKIIT yriaa
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA YE€PE3 €r0 CTOPOHBI.
®opMyJIMPOBaTh OIPEIEICHNUs CHHYCA, KOCUHYCA,
TaHT€HCa, KOTaHI€HCa YIJIOB OT 0° nmo 180°.
BoiBoauTh  (QopMynbl, BbIpaxammue (yHKIHA
yrios ot 0° 1o 180° yepe3 (yHKIMH OCTPBIX YIJIOB.
®opmyMpoBaTh U Pa3bfICHATHL  OCHOBHOE
TPUTOHOMETpHYEcKoe ToxaecTBo. [lo 3HaueHHsIM
OJTHOW  TPUTOHOMETpUYECKOi  (yHKIMM  yria
BBIYUC/IATH 3HAYECHUS JIPYTHUX
TPUTOHOMETPHUYECKUX  (QYHKIMHA  3TOTO  yIJja.
®opMyJIMPOBATH U JOKA3bIBATH TEOPEMBI CHHYCOB
Y KOCHHYCOB.

Haxoauth yrom Mexay BEKTOpaMH, CKaJIIpHOE
MPOU3BEICHUE  BEKTOPOB,  (OPMyIHUpOBATh U
00OCHOBBIBaTh ~ YTBEPXKAECHMSI O  CBOMCTBax
CKaJIIPHOTO MPOM3BEJCHUS BEKTOPOB; HUCIIOJIb30BATh
CKaJISIPHOE NPOMU3BEJIECHUE BEKTOPOB IPU PELICHUU
3ajad.

JnuHa OKpyXHOCTH U IUTONIaAb Kpyra.

ue.flb.’

paciiupums U Cucmemamusupoeamsb 3HaAHUA YUauuxcs 00 OKPYIUCHOCMAX U MHO20Y20/IbHUKAX.

4

1.IIpaBriIbHBIE MHOTOYTOJIBHUKH.
2./InMHa OKpYKHOCTH M IUIOLIA/b
Kpyra.

Pewenue 3anau.

KonTponbhas padota Ne3.

11

Pacno3HaBaTh MHOTOYIOJIBHUKH, (pOPMY/IHPOBATH
OINpezciIeHue u NPUBOIUTH IpUMEpPBI
MHOT'OYTI'OJIbHUKOB.

®opmMyMpPOBATh U J0KAa3bIBATh TEOPEMY O CYyMME
YIJI0B BBIITYKJIOIO MHOTOYTI'OJIbHUKA.

HccaenoBarb  CBOMCTBA  MHOTOYIOJIBHHKOB €
IIOMOILBI KOMITBIOTEPHBIX IIPOIPAMM.
®opmyMpoOBaTh U [A0Ka3blBaTh TEOPEMBI O
BIINCAHHOU " OIHMCaHHOU OKPYKHOCTSIX
MHOT'OYTOJIbHHUKA.

OOBACHATH TOHATHS  JJIMHBL  OKPYXHOCTH U
omaad  Kpyra; BBIBOOUTH  (OpPMYyNBl  JUId
BBIUMCJICHMS JUIMHBI OKPYXXHOCTU M JJIMHBI OYTH,
IUIONIAIA KpyTa M IJIOIAAU KPyrOBOIO CEKTOpa.
Pemarh 3a1aun Ha TOKa3aTENbCTBO U BBHIYUCIICHUS.
MopenupoBarh yCIOBHE 3aladyd C IIOMOIIBIO
yepTexa WIH PHUCYHKa, NPOBOINTDH
JIOTIOJIHUTEIIBHBIE TIOCTPOEHHSI B XOJI€ PELICHUS.
HNHuTepnpernpoBaTh IOJNYYEHHBI pe3ylbTaT H
COIIOCTABJIATH €T0 C YCIOBUEM 3a1a4H.
HccaenoBarh cBoiicTBa KOHPUTypaluii, CBI3aHHBIX
C OKPYXHOCTBIO, C IIOMOLIbIO KOMIIBIOTEPHBIX
IIPOrPaMM.

Pemiatre 3a7aun Ha MOCTPOCHHUE, JOKA3aTEIILCTBO U
BBIYMCIICHHUSL.

JIBro>keHus.
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ge.flb.‘

NO3HAKOMUMb ydawuxcsi C NnOHAmMuUeM 08UdICeHUsT HA NJIOCKOCMU: Ccummempusimu, napaiilejlbHbiM
neperHocom, noBOpPoOMoOoM.

5 O0BsICHATL ¥ MJ/UIIOCTPUPOBATH  TOHATHUS

paBeHcTBa ¢uryp, nomodbus. CTPpoMTH paBHBIE U

1 .Ilonatue nBUKEHMUS. CUMMETPUYHBIE burypsl, BBINIOJIHATH

2.IlapannenbHblii  mepeHoc U 8 [apaJuIeIIbHBIN IIEPEHOC U IIOBOPOT.

MIOBOPOT. HccaenoBaTh CBOMCTBAa ABM)KEHHU C ITOMOIIBIO

Pemenue 3amau. KOMITBIOTEPHBIX ITPOTPaMM.

KonTponbnas padota Ne4. BbpINOHATL MPOEKTHI IO TEMaM I'€OMETPUUYECKHX
npeoOpa3oBaHuil Ha MIOCKOCTH.

HavanbHble cBeIeHUS U3 CTEPEOMETPUH.

HEJlb.'

0amb HauyanbHoe NpeocmasieHue O meaax U HNOBEepPXHOCMAX 6 NpOCmpaHcmee, NO3HAKOMUMDb
VUaUUxXcsi ¢ 0CHO8 HO8bIMU hopmynamu OISl 8blUUCTIeHUs niowadell nogepxHocmell U 00bemMo8 mei.

6 OO0BSICHATH, YTO TaKOE MHOTOTPAHHUK, €ro TPaHH,
pEOpa, BEPUIMHBI, TUArOHAIH, KAKOH MHOTOTPAaHHUK
Ha3bIBACTCA BBIITYKJIBIM, IIPpU3Ma, BbBICOTA IIPU3MBEIL,
napajuielienune]l, MUpaMuiIa, UWIHHIDP, KOHYC,
ctepa, map.

OO0BSICHATH, UYTO Takoe OO0BEM MHOTOTPAHHUKA,
mIomaab MMOBCPXHOCTH MHOTOI'paHHHKA.
HceaenoBarh cBOiiCTBa MHOTOIPAaHHHUKOB.
Haxoguth 00BM W 1UIOHmAAb TOBEPXHOCTH
MHOTOTpaHHHKA.

YMeThb CTPOUTH U paClio3HaBaTb MHOI'OI'PaAHHHKH.
YMeTb JIOTUYECKH MBICIUTh, OTCTAaUBaTh CBOIO
TOYKY 3pCHUA H BbBICIYHIMBATHL MHCHUC JpPYTHUX,
paboTaTh B KOMaHJIE.

1.MHOrorpaHHUKH. 8
2.Tena v NOBEPXHOCTHU BpALLEHUS.

00 akcuomax IJIAaHUMETPHHU.

geﬂb.‘

oams Oonee 2nybokoe npedcmasienue O cucmeme AKCUOM NIAHUMEMPUU U AKCUOMAMUYECKOM
memooe.

7 Bocnipou3Boauts  (HOpMYIHPOBKU  ONpEeNCHHH,
aKCHOM, TEOpeM; KOHCTPYHPOBATh HECIOXKHBIC
OIpeNieNieHnsl caMocTosiTeNlbHO. Bocnmpou3Boauts
006 akcroMax MJIaHUMETPUH. 2 (GOpMYyJIUPOBKM U  J0OKa3aTeIbCTBA HU3YUEHHBIX
TEeopeM, MNPOBOAUTH HECIOXHbIE JI0Ka3aTeIbCTBA
CaMOCTOSTENIFHO, CCHLIAThCSI B X0J€¢ 0OOCHOBaHMI
Ha ONpeeNICHHs, TEOPEMBI, aKCHOMBI.

8 3HaTh Marepuai, U3y4eHHbIM B Kypce MaTE€MaTHKH
3a 7-9 KJacchl.

BHa}IeTB O6I]_[I/IMI/I HpI/IeMaMI/I peI_HeHI/IH 3agad.

YMeTh OpPUMEHSTh [ONY4YeHHbIE 3HAHUA  HaA

IToBTOpenue. Pemenue 3anau. 10
MIPaKTHKE.
YMeThb JIOTMYECKH MBICIUTh, OTCTauBaTh CBOIO
TOYKY 3pEHHs] W BBICIYIINBAaTh MHEHHUE IPYTHUX,
paboTaTh B KOMaH €.

Hroro: 68

7. Onucanue y4e0HO-METOAMYECKOI0 U MATEPHATbHO-TEXHUYECKOIr0 o0ecrnedeHust
o0pa3oBaTeIbHOIO NMpouecca no npeamery «MaremaTuka»
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OcHamenue mporecca oOydeHUss MaTeMaTuke obecredeHo OMOTMOTeYHBIM (OHIIOM, MEYATHBHIMU
MocoOMsIMH, a Takke HWH(HOPMANUOHHO-KOMMYHHKATHBHBIMUA CPEICTBAMH, JKPAHHO-3BYKOBBIMH
MOCOOUSIMH, TEXHUYECKUMH CPEJICTBAMU 00yUYEHHs, YI€OHO-TIPAKTUYECKUM 000PYI0BAHUEM.

1. Bu6auoreunsblii poHx

e HOpMAaTUBHbIE JOKyMeHThl: CTaHmapT mo Martemaruke, [IpumepHas mporpaMMa OCHOBHOTO
o011ero 00pa3oBaHus 10 MaTEMaTHKE,

® KOMILJIEKThl Y4eOHHUKOB, PEKOMEH/IOBAaHHBIX WJIM JOMYIIEHHBIX MUHUCTEPCTBOM O0pa30BaHUS U
Hayku Poccuiickoit denepanuu 1mo MareMatuke i 5-6 KiaccoB, Mo aiaredpe u reoMerpuu s 7-9
KJIACCOB,

e Hay4yHasi, HAYYHO-TIOMYJIsIpHAsi, HCTOpUYECKas JIUTepaTypa, yueOHas JuTeparypa, HeoOXoaumas
JUISI IOATOTOBKH JTOKJIa/I0B, COOOIIEHH, pedepaToB, TBOPUECKUX padoT,

® [10COOUS NIl TTOATOTOBKH W/WJIM TIPOBEACHHS TOCYIapCTBEHHOW aTTECTAIlMU [0 MaTeMaTHKe 3a
KypC OCHOBHOM ILIKOJIBI,

® CIIPaBOYHBIE TOCOOUS (SHUUKIIONEIUH, CIOBAPH, CIIPABOYHUKH 110 MATEMATHUKE U T.I1.),

® METOIMYECKUE TTOCOOUS TSl YUUTETIS.

2.I1eyaTHBIE MOCOOUSA

® Ta0JIMIIBI TI0 MaTeMaTHKE I 5-6 KJIaCCOB, MO ajiredpe U reOMEeTpHH s 7-9 KIIacCoB, B KOTOPBIX
MPEJICTABICHBI TPaBHWJIA JCHCTBUM C YHCIaMH, TAOJHIBI METPUYECKUX MEp, OCHOBHBIC CBEICHUS O
IUIOCKUX M TPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTypaxX, OCHOBHBIC MaTeMaTH4ecKue (HopMyibl,
COOTHOIIIECHUS, 3aKOHBI, TpaPuKU (HYHKITUH,

® [IOPTPETHI BBIIAIOLIUXCS JIeATeIIe MaTEMATHKH.

3.AudopmannoHHbie CpeICcTBA

® MyJbTUMEUIHbIE O00yYarolue MporpaMMbl U 3JEKTPOHHBbIE Y4eOHBbIE H3JIaHMS IO OCHOBHBIM
pa3zenaM Kypca MaTeMaTUK{, OpPUEHTUPOBAHHbIE HAa CUCTEMY JAMCTaHIMOHHOTO oOy4deHus Ju0o
UMEIOLIME MPOOJIEMHO-TEMAaTHUECKU XapakTep M OOECIEeYMBAIOT JIONOJHUTENIbHbIE YCIOBMS s
U3YYEHHUs OTAEIbHBIX TEM U pa3nenos CTa”mapra,

®3JIeKTpOHHAs 0a3a JaHHBIX JUIS CO3JAaHMA TEMaTHYECKMX W WTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX U TMPOBEPOYHBIX MaTepUaiOB JAJIsl OpPraHu3alud (POHTAIBHONM W HMHIUBUAYaTbHOU
paboThl. OTH MOCOOUS MPENTOCTABISIIOT TEXHUUYECKYI0 BO3MOXKHOCTh ITOCTPOEHHSI CHCTEMBI TEKYILIETO M
UTOTOBOT'O KOHTPOJISI YPOBHS MTOATOTOBKU ydaluxcs (B TOM 4ucie B opMe TECTOBOTO KOHTPOJIS),

® UHCTPYMEHTAJIbHAasl cpefa M0 MaTreMartuke. IHcTpyMeHTanbHas cpeaa MpeaocTaBIseT
BO3MOXHOCTh TIOCTPOCHUSI W HCCIEIO0BaHHUS TIEOMETPUYECKUX uepTexed, rpadukoB (GYyHKUIUH,
MPOBEJICHUS YHUCIOBBIX U BEPOATHOCTHO-CTATUCTUYECKUX IKCIIEPUMEHTOB.

4.IKpaHHO- 3BYKOBBI€ MIOCO0OHA

® BI1I€O(UIIbMBI IO UCTOPUH PAa3BUTHS MaTEMATHKU, MATEMAaTHYECKUX UIEH U METOI0B.
5.Texunueckue cpeacTsa 00y4eHHs

e MyJbTUMEIUWHBIA KOMIIBIOTED;

®  MyJIbTHUMEIUAIIPOEKTOD;

e HKpaH (HaBeCHON);

e HHTEpaKTUBHas JOCKa

® TENEeBU30P C BUJCOMArHUTO()OHOM.

6.YueOHO-NpaKTHYECKOE 000PyI0BaAHHE
® KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB, KOMIUIEKTHI IUNTAHUMETPUYECKUX U CTEPEOMETPUUECKUX
TeN (JEMOHCTPALIMOHHBIX U pa3JaTOYHBIX ).

7. YueOHO-MeTOAMYECKOE o0ecIeYeHue.
JInTepaTvpa OCHOBHAas U JOINOJIHUTECJIbHAasA

MaremaTrka 5-6 Kitacchl.
4) Maremaruka 5. A.I'. Mopakosuy, 1.1.3ybapeBa. YueOHHK.
5) Marematuka 5-6 . Konrponehsie pabotel. JI.B. Kysuernosa, C.C. MunaeBa, JI.O. Pocnosa,
H.B.Cadonosra.
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6)
7)

8)
9)

Marematuka 5-6 xmacc. [unaktuueckue marepuainsl. [.B. Hopodees, N.®. Illapsirus,

CyBopoBa u J1ip.

Marematuka 5-6 kmacc. Meroauyeckoe mocoome. C.b. Cysopora, JI.B. Ky3sHemnosa,
Mumnaesa, JI.O. Pocniosa u ap.

Marematuka 5-6 kiacc. TecTsl a1 npoMexkyTouHol arrectaiuu. O.dD. JIbICeHKO;

Marematrka. MHOTOYpOBHEBBIE CaMOCTOSTENIbHBIE paOOThl B (popMe TECTOB 5-7 KIIACCHI

I'aneHkoBa;

10) OnumnuaaHbie 3a7aHus 0 MaTeMaTrke 5-6 kinaccel. FO.B. JlenexuH.

Anrebpa 7-9 xnacchl.
15) Anre6pa 7 Yacts 1 yuebuuk. A.I'. MopakoBud;

16) Anreopa 7 Yacte 2 3amaunuk. A.I'. Mopakosuu, JI.A. Anekcanaposa, T.H. Mumycruna,

TynbunHCKas;

17) Anreopa 8 Yactb 1 yueOnuk. A.I'. MopakoBuy;

18) Anre6pa 8 Yacte 2 3amaunuk. A.I'. Mopakosuu, JI.A. Anekcanaposa, T.H. Mumiycruna,

TynbunHCKas;

19) Matematuka 9 I'.B.J/lopodees- yueOHUK
20) Anreopa 9 Yacts 1 yueOnuk. A.I'. Mopakosuy, I1.B.Cemenos;

21) Anrebpa 9 Yacts 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. MumycTuna,

Tynpuunckas, [1.B.CemeHos;

22) Anreopa 8. CamocrostenbHbie padboTsl. JI.A. Aekcanaposa;
23) Anrebpa 9. CamocTtositesnbHbie padoThl. JI.A. AsekcaapoBa;
24) Anreopa 7. Konrponsabie paboTsl. JI.A. Anekcanaposa;
25) Anreopa 8. KontposnbsHabie padoTsl. JI.A. Anekcanaposa;
26) Anreopa 9. Konrponsabie paboTsl. JI.A. Anekcanaposa;
27) Anreopa 7 kiacc. baui onpoc. E.E. Tynbunnckas;
28) Anrebpa 7-9. Tectol. A.I'. Mopakosuy, E.E. TynpunHcKas;
29) KoHTposbHO-U3MepUTENbHBIC MaTepuaiibl. Anredpa 7 kinacc. JI.W. MapTbiiioBa;
30) KonrposnsHO-u3MepuTebHbie MaTepuasl. Anredpa 8 kinacc. JI.IO. babymikuna;
31) Anrebpa 7. Meromuueckoe mocooue i yuurtens. A.I'. Mopakosuy;
32) Anrebpa 7-9. Mertoauueckoe mocoodue s yuurtens. A.I'. MopakoBuy;
33) [Toypounoe mianupoBanue mo aiaredpe. 7 kiacc. M.B. Komucaposa, E.M. Kitoununkosa;
34) IToypounoe manupoanue 1o anredpe. 8 kiacc. .B. Komucaposa, E.M. Kinrounnkosa;
35) I[Moypounoe mianupoBanue mo anreodpe. 9 kimacc. T.JI. Adanacbea, JI.A. Tanununa;
36) Coopuuk 3amau mo anredpe 7-9. M.B. Tkauesa, P.I". ['azapsi;
37) F'otoBrMCs K onuMIHaaaM 1o Matematuke. A.B.dapkos.
['eomerpus 7-9 knacchl.

2)
3)
4)
5)
6)
7)
8)
9)

I'eomerpus 7-9. JI.C.Atanacsia u 1p.;

Junaktnueckne MaTepuaisl o reoMerpu. 7 knacc. B.A. I'yces, A.. Mensnuk;
Junaxktuueckue Matepuaisl o reomerpui. 8 kinacc. B.A. I'yces, A.. Mensnuk;
Junaktuueckne Matepuaisl o reomerpud. 9 knacc. B.A. I'yces, A.. Mensnuk;
3ajauu 1o IIAHUMETPHH ¢ TpakTHdeckuM cogepxkanrem. C.C. Bapnanss;

3anauu o reomerpun. 7-11. b.I'. 3uB, B.M. Meiinep, A.I'. baxanckuii;

I'eomeTpus 8 kiacc. TecTsl k mkoapHOMY Kypcey. JI. XKeBnakoBa, O. UepMolleHIIEBa;
YcrHas reometpusi’-9 knace. A.IL. Epmosa, B.B. 'ono6opoasko;

C.b.

C.C.

n.C.

E.E.

E.E.

E.E.

10) Teomerpus B 7-9 kiaccax. [Tocobue mis yuurens. JL.IO. bepesuna, H.b. Menbaukosa, T.M.

Mumenko, N.JI. Hukonbckas, JI.FO. YUepHsimiosa;

11) Teomerpus 9 xiacc. [Tloypounsie mansl. T.W. Kynopoga;
12) 3anumarenbHas reomerpus. S.1. Tlepenbman.

IIpe3eHTanumn:

1.Ypoku anre6pst Kupuina u Medonus 7-11

2. Ypoku reometpuu Kupunna u Medoaus 7-11
3.YuebHoe snekTpoHHOE n3aanne Maremaruka 5-11
4.bosnbIlast SHIMKIONEIUs IKOJIbHUKA 5-11 Kiaccel
5. llIkonbHbIA Kypc reoMeTpun 2002
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6.MynpTumenuiiHoe npunoxenue ['eomerpust 8
7.OnexTpoHHOE yueOHoe nmocodue MHTepakTuBHas MaTemMaTrka 5-9

HHTEpHET pecypcs! :

e MunucrepcTBo obpazoBanus PD;
http://www.drofa.ru — caiit usnarenscrBa «/Ipoda»
http://www.informika.ru/;
http://www.ed.gov.ru/ ;
http://www.edu.ru/

http://uztest.ru

http://4ege.ru
TectupoBanue online: 5 - 11 kmacesr :  http://www.kokch.kts.ru/cdo/

[lenarornyeckas macrepckas, ypoku B IHTepHET 1 MHOTO€ Ipyroe:

http://teacher.fio.ru

HoBeie TexHosornu B oopaszoBanuu:  http://edu.secna.ru/main/

[TyreBoauTens «B Mupe HayKu» JUIsS MIKOJIBHUKOB:  http://www.uic.ssu.samara.ru/~nauka/
Meras>anuknoneans Kupumra u Medonus: http://mega.km.ru

CalThl « DHIMKJIONECANN SHIUKIIONEIUN», HAPUMED:

http://www.rubricon.ru/ ;

http://www.encyclopedia.ru/

8. Pe3yJabTaThl H3yUeHUS] MATEMATHKH
1. ®opmupoBanne UKT-komMneTeHTHOCTH 00y4arOIMXCSl.

[Tpu n3ydeHnn y4eOHOTO mpeamera o0ydaroIrecs: YCOBEPIICHCTBYIOT TPpUOOpEeTEHHBIE HA TTEPBOM
CTYNEHU HaevlKu padomul ¢ ungopmayuen v nonoiaHiar ux. OHM cMOryTr paboTaTh C TEKCTaMH,
peoOpa3oBbIBaTh U UHTEPIPETUPOBATEH COJAEPIKAIIYIOCS B HUX MH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMAaTH3UpPOBaTh, COMOCTABIATh, AaHAJIM3UPOBaTh, 00001aTh M  HHTEPIPE-TUPOBAThH
UH(pOpPMALINIO, COJIEPKAIIYIOCS B TOTOBBIX HH(OPMALIMOHHBIX 00BEKTaX;

* BBIIEATh TJIaBHYK0 M M30BITOYHYIO HH(GOpPMAIMIO, BBINOIHATH CMBICIOBOE CBEPTHIBAHHE
BbIJIEJICHHBIX (DaKTOB, MbICIIEH; MPEACTaBIATh, HH(DOPMALIMIO B CKAaTOM CIIOBECHOU (opme (B BHUJIE MIaHA
WINA TE3UCOB) U B HArJsIHO-CUMBOJIMYECKON Gopme (B Buae Tabiul, rpaduyeckux cXxeM U Auarpamm,
KapT MOHATUI — KOHIIETITyaJIbHBIX JHArPaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aI0JIHATH U JOMOJIHATH TaOJIMIIbI, CXEMBI, AUArPaMMBbl, TEKCTHI.

OOyuaromuecss YCOBEPIICHCTBYIOT HAaBBIK  HOUCKA  UH@Opmayuu B  KOMIIBIOTEPHBIX U
HEKOMITBIOTEPHBIX MCTOYHMKAX MH(pOpMalMU, IPUOOPETYT HAaBBIK (POPMYITUPOBAHMS 3alIPOCOB M OIBIT
UCIIOJIb30BaHUsl TIOUCKOBBIX MamMH. OHM HayyaTcsi OCYLIECTBISATH MOMCK MHpopMmanuu B WHTepHere,
MIKOJBHOM HH(OPMALMOHHOM TPOCTPAHCTBE, 0a3zaXx JaHHBIX M Ha MEPCOHAJIBHOM KOMIIBIOTEPE C
HCIIOJIb30BaHUEM TTOUCKOBBIX CEPBUCOB, CTPOUTH MOMCKOBBIE 3aPOCHI B 3aBUCUMOCTH OT II€JIH 3ampoca U
aHAJTM3UPOBATh PE3YJIbTATHI TOUCKA.

OO6yuaromuecss MPUOOPETYT MOTPEOHOCTh TMOMCKA JTOTOJHUTEIHLHON WHGOPMAIMU IS peIIeHUs
y4eOHBIX 33/1a4 U CaMOCTOSITEJIbHON IMO3HABATEIbHON JESATEIbHOCTH; OCBOST 3P (PEKTUBHBIE MPUEMBI
MOKCKa, OpraHU3ali U XpaHEeHUs MHQOpMAIU Ha MEePCOHAILHOM KOMIIbIOTEPE, B MH()OPMALMOHHON
cpene yupexzaeHus u B MHTepHeTe; mpuoOpeTyT MepBUYHbIE HaBBIKM (POPMUPOBAHMS W OpraHU3alUU
co0CcTBEHHOTO MH(OPMAITMOHHOTO MPOCTPAHCTRA.

OHM yCOBEpIICHCTBYIOT yMEHHE MepeaaBaTh MH(POPMAILUIO B YCTHOW (opMe, COMpPOBOXKIAAEMOI
ayJMOBU3yaJIbHOM TMOJAEpPKKOM, M B NHCbMEHHON ¢opMe runepMmeana (T.€. COYETaHHUS TEKCTa,
n300pa’keHHsl, 3ByKa, CChIJIOK MEX/Ty Pa3HbIMU UH()OPMAIIMOHHBIMU KOMIOHEHTAMH ).

OO6yuaromuecss CMOTYT HCIIOJIB30BaTh MH(POPMAIIUIO JJII YCTAHOBJICHUS MPUYUHHO-CIICICTBEHHBIX
CBsi3el U 3aBUCHUMOCTEH, OOBSICHEHUH U JI0Ka3aTeNbCTB ()AaKTOB B Pa3IMUHBIX yYEOHBIX U MPAKTHUECKUX
CUTYalUsX, CUTYyallUsIX MOJICTTMPOBAHUS U IPOSKTUPOBAHHUSI.
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BbInycKHUKHM TOJIydaT BO3MOXHOCTb HAayUUTBHCS CTPOUTH YMO3AKIIOUEHHUS U NPUHUMATh PELICHUS
Ha OCHOBE CAMOCTOSITENIHO TIIOJyY€HHOH HWHGOpMAlMK, a TaKKe OCBOUTH OIBIT KPUTHYECKOTO
OTHOILLIEHMsI K TMOoTydyaeMod HMH(OpManuu Ha OCHOBE €€ CONOCTaBICHHUA C MH(pOpMaLMed H3 APYrux
MCTOYHUKOB U C UMEIOLIUMCS )KU3HEHHBIM OIBITOM.

2. OcHOBBI y‘leﬁHO-l/ICCJIe}IOBaTeHLCKOﬁ H l'[pOQKTHOifI HEATCJIBbHOCTH.

B xoxe um3ydeHus Bcex Y4eOHBIX MPEIMETOB OOYYAIOUTUECS HPUOOpemym Onbvlm NPOEKMHOU
desasmenvHocmu  Kak ocoboii  Gopmbl  ydeOHOM  paboThl, CHOCOOCTBYIONIEH  BOCIHUTAHHIO
CaMOCTOSITEIIbHOCTH, WHUIIMATUBHOCTH, OTBETCT-BEHHOCTH, MOBBIMICHUIO MOTHBAIMH U d()PEKTUBHOCTH
yueOHOI N1eATeNbHOCTH; B XO0JI€ pealu3alluid UCXOHOTO 3aMbIC/Ia Ha MPAKTUYECKOM YPOBHE OBIAJCIOT
YMEHHEM BBIOMpPATh aJE€KBATHBIC CTOSIICH 3ajaue CpElCTBA, MPHUHUMATH PEIICHUS, B TOM YHCIE U B
cUTyanusx HeomnpenenéHHocTu. OHHM MOMydaT BO3MOKHOCTH Pa3BUTh CIIOCOOHOCTh K pa3paboTke
HECKOJbKMX BapHAHTOB PEIICHUN, K MOMCKY HECTaHJAPTHBIX pEIICHUH, MOUCKY U OCYIIECTBICHUIO
HauboJee MPUEeMIIEMOT0 PEIICHHUS.

B xonme miaHWpoBaHWS M BBINOJHEHUS YYEOHBIX HWCCIICOBAHHMNA OOYYArOIIMECS OCBOST YMEHUE
onepuposams 2unome3amy Kak OTIUYUTEIHLHBIM MHCTPYMEHTOM HAYYHOTO PACCYKIEHUS, MPUOOPETYT
OMBIT pEIICHUSI HHTEJUICKTYAJIbHBIX 3a/lad Ha OCHOBE MBICIICGHHOTO TOCTPOCHHUS Pa3IUYHBIX
MPENOIOKEHUN U X TOCTIEeAYIONIeH MPOBEPKH.

B pesynbraTe meneHamnpaBiIeHHONW y4eOHOH NEATEIHHOCTH, OCYIIECTBIIEMON B (opMax yueOH020
uccnedosanus, yyebHo20 npoekma, B XO1€ 0C80eHUsL CUCEMbl HAYYHBIX NOHAMUL Y BBITYCKHUKOB OYAyT
3QJI0KEHBI:

* IOTPeOHOCTh BHUKATh B CYTh M3Y4aeMbIX MPOOJieM, CTaBUTh BOIMPOCHI, 3aTParuBaroIle OCHOBBI
3HAHUM, JINYHBINA, COUUATIbHBIN, HICTOPUYECKUN )KU3HEHHBIN OIIbIT;

* OCHOBBI KPUTHUYECKOTO OTHOILIEHUS K 3HAHUIO, ’KU3HEHHOMY OIIBITY;

* OCHOBBI [ICHHOCTHBIX CYXJCHUHN U OIICHOK;

* YBAXKCHHE K BEIIMYMIO YEJOBEUECKOrO pa3yMa, MO3BOJSIONIETO MPEoA0jeBaTh HEBEKECTBO H
MpPEeAPACCYAKH, pa3BUBaTh TEOPETHUECKOE 3HAHWE, MPOJIBUIATHCS B YCTAHOBJICHHH B3aMMOIIOHUMAHMS
MEX1y OTACIbHBIMH JIOJbMU U KYJIbTYPaMH;

* OCHOBbI TIOHUMaHUs TMPUHIMITHAIBHOW OTPAHMYEHHOCTH 3HAHUS, CYIIECTBOBAHUS Pa3IUYHBIX
TOYEK 3PEHUs, B3TJIAI0B, XapaKTEPHBIX JJIs1 Pa3HbIX COLMOKYJIBTYPHBIX CPE U JIIOX.

2. IlpeaMeTHbIe pe3yibTaThl 00y4eHHs.

Pe3ynpTatel 00yueHMs MNpeACTaBIE€Hbl K YPOBHIO NMOATOTOBKM M 33Jjal0T CHCTEMY HTOTOBBIX
pe3ysbTaToB 00y4eHHUs, KOTOPBIX JTOJKHBI JOCTUTaTh BCE y4alluecs, OKaHYMBAIOIME OCHOBHYIO LIKOIY,
U JIOCTUXKEHHE KOTOPBIX SABISETCS 00sA3aTENIbHBIM YCIOBHUEM IOJIOKMTENBHOM aTTecTaly y4yeHHMKa 3a
KypC OCHOBHOM IIKOJBbl. OTH TpeOOBaHMSI CTPYKTYpUPOBaHbI IO TPEeM KOMIIOHEHTaM:
«3HAMb/NOHUMAMbY, «YMeMby, «UCHOL306AMb NPUOOpEmeHHble 3HAHUA U YMeHUs 6 NpaKmuieckou
oesamenbHoCcmu U nogceonegnoli dicusHuy. Ilpu 3TOM mocinenHue ABa KOMIIOHEHTA IPEICTaBICHBI
OTZEIIBHO 110 KaXI0MY U3 Pa3JeloB COAEPIKAHMUS.

M3ydyeHrne MaTeMaTUKH B OCHOBHOM IIIKOJIE JA€T BO3MOKHOCTh OOYUAIOIIUMCS JOCTHYD CIIETYIOIINX
Pe3yJIbTaTOB Pa3BUTHSL:

1) 6 nuunocmHoOM HanpagIeHuu:

® yMEHHE SICHO, TOYHO, FPAMOTHO M3J1araThb CBOM MBICIY B YCTHOM M MUCBMEHHOW peyH, TOHUMATh
CMBICI IIOCTAaBJIEHHOW 3aJaud, BbBICTPAWBAaTh AaApPryMEHTAlMI0, IPUBOJUTH IPUMEPHl MU
KOHTPIIPUMEDBI;

® KPUTUYHOCTb MBIIIJIEHUS, YMEHUE paclo3HaBaTh JIOTMYECKM HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh TUMOTE3Y OT (aKTa;

e [Ipe/CTaBlIEeHUE O MAaTEMaTHYECKON Hayke Kak cpepe yeloBeuecKoil JesTeIbHOCTH, 00 dTanax ee
pa3BUTHSA, O €€ 3HAYMMOCTH AJIs1 Pa3BUTHUS LIMBUIN3ALINH;

® KpEeaTHMBHOCTb  MBILIUICHUS, HWHUIMATHBA, HAXOJYMBOCTh, AaKTUBHOCTb MPH  pEIICHUU
MaTeMaTHYeCKUX 3a]a4;

® yMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT yueOHON MaTeMaTH4eCcKOl e TebHOCTH;
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® CIOCOOHOCTh K 3MOLIMOHAIBHOMY BOCHPHUATHIO MAaTeMaTHUYECKUX OOBEKTOB, 3a1ay, PELICHHH,

pacCyKICHUN;

2) B MemanpeomemHom HanpagieHuu:

e [IepBOHAYAJIbHBIE IPEICTABICHUS 00 UIESIX U O METO/IaX MaTEMaTUKH KaK YHUBEPCAJIbHOM
A3BIKE HAYKU U TEXHUKHU, CPEICTBE MOJCINPOBAHUS SABJICHUMN U IIPOLIECCOB;

e yMEHHE BHUJETh MAaTEMaTHYECKYIO 33Ja4y B KOHTEKCTEe MPOOJEMHOI CHTyalluu B IPYTUX
JUCLUIIIIMHAX, B OKPYXKaIOLEH KU3HH;

® yMEHHE HaXOAWUTh B PA3IMYHBIX UCTOYHUKAX MH(POPMALHUIO, HEOOXOJUMYIO JUIsSl PEIEeHHUs
MaTeMaTHYeCKUX MpoOieM, IPeACTaBiIsATh €€ B NOHATHONW ()opMe, IPUHUMATh pEIIEHUE B
YCJIOBUSAX HETIOTHOW M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(OPMAIIHH;

e yMEHHE MOHMMAaThb U MCIIOJIb30BaTh MAaTEMAaTUYECKHE CPENCTBA HAMIATHOCTH (rpaduky,
JMarpaMMbl, TaOJIUIbl, CXEMBI U JIP.) Ul WIUTIOCTPALMH, UHTEPIPETallii, apryMeHTalu Y,

e yMEHHE BBIBUTaTh TMIIOTE3bl IIPU PELICHUM Y4EOHBIX 3a/1a4, OHMUMAaTh HEOOXOJIUMOCTh
UX IIPOBEPKH;

® yMEHHE IPHUMEHATh WHIYKTUBHBIE M JEIYKTHBHBIC CIOCOOBI pacCyXJIEHHH, BUAETh
pa3InYHbIE CTPATEruM PEIICHUs 3a/1a4;

® [IOHMMAaHHWE CYIHOCTH QJITOPUTMUYECKMX MPEIINUCAaHUI W yMEHUE JAEWCTBOBaTb B
COOTBETCTBHUH C ITPENJIOKEHHBIM aITOPUTMOM;

® yYMEHHE CaMOCTOSITEJIbHO CTaBUTh 1I€JIM, BHIOMPATh U CO3/1aBaTh aJITOPUTMBI JJISl PEIICHUS
Y4eOHBIX MAaTEMaTHYECKUX MPOOIIeM;

® yMCHHE IJIAHUPOBATh M OCYLIECTBIIATH JEATEIBHOCTD, HAIIPABJICHHYIO Ha PEIICHUE 3a1a4
UCCIJIEIOBATEILCKOIO XapaKTepa,

3) 6 npeomemHoM HaNPaGiIeHUU.

oBiajicHue 0a30BBIM MOHATUHHBIM amlapaToM TII0 OCHOBHBIM pasleliaM  COZIep KaHus,
npefCTaBiIeHHe 00 OCHOBHBIX HM3YYaeMBbIX TOHATHSX (YHCIO, TeoMeTpudeckas ¢urypa,
ypaBHEHHUE, PYHKIIHS, BEPOSTHOCTD) KaK BaXKHEUIINX MAaTEeMaTUYECKUX MOJIETISX, TO3BOJISIOIIUX
ONUCHIBATh U U3y4aTh peabHbIEC IPOLECCH] U SBJICHMUS;

yMeHue paboTath C MaTeMaTH4YeCKUM TEKCTOM (aHAJIM3UpOBaTh, H3BJIEKaTb HEOOXOAUMYIO
UHPOPMALIMIO), TPaMOTHO TPUMEHATh MaTeMaTHYeCKyl0 TEPMHHOJIOTHIO M CHMBOJMKY,
HCITOJIB30BAaTh Pa3INYHbIC I3bIKM MAaTEMATUKH;

yMEHUE  NPOBOAMTH  Kilaccu(ukauuu,  JIoTHYeCKue  OOOCHOBaHMS,  JIOKa3aTelbCTBA
MaTE€MaTU4YECKUX YTBEPIKICHMUI;

YMEHME pacro3HaBaTh BUAbl MaTEMaTHUECKUX YTBEP)KIECHUMN (aKCMOMBI, OIpEIeIeHHMs], TEOPEMBI
U JIp.), IpsiMble U 00OpaTHBIE TEOPEMBI;

pa3BUTHE MPEACTABICHUN O YHCIIE U YUCIIOBBIX CUCTEMAX OT HATYPAJIBHBIX J0 JIEHCTBUTEIBHBIX
YU Cell, OBIAJCHUE HABBIKAMM YCTHBIX, INCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCICHUN;
OBJIQICHUE CHUMBOJIBHBIM  SI3bIKOM  anreOpbl, NpUEeMaMH BBIIIOJHEHHUS  TOXJIECTBEHHBIX
npeoOpa3oBaHUil pPALMOHANIBHBIX BBIPAXEHUH, pELIEHUs YPaBHEHUI, CHUCTEM ypaBHEHHUH,
HEPaBEHCTB M CHCTEM HEPABEHCTB, YMEHHE HCIIOJIb30BaTh MJICK0 KOOPAMHAT HA IUIOCKOCTH IS
UHTEpIpEeTallid YpaBHEHHH, HEPaBEHCTB, CHUCTEM, YMEHHE IMPHUMEHATh airedpanyeckue
npeoOpa3oBaHus, amnmapaT YpaBHEHMH W HEPABEHCTB JJIS pEUIeHHs 3aJad M3 Pa3IudHbIX
pa3zenoB Kypca;

OBJIaJICHUE CUCTEMOW (YHKIMOHAIbHBIX MOHITHNA, (YHKIIMOHAJIBHBIM SI3bIKOM U CHMBOJHMKOM,
YMEHHE Ha OCHOBE (PYHKIIMOHAIbHO-TpahUYeCKUX MPEICTaBICHUN ONMUCHIBATh U aHAIU3UPOBATH
peabHbIC 3aBUCUMOCTH;

OBJIaJIEHNE OCHOBHBIMHU CIIOCOOAMU IMPE/ICTABICHHS U aHaJIN3a CTAaTUCTUYECKUX JaHHBIX; HAJTMUHE
IIPEACTABICHU O CTAaTHUCTHYECKHX 3aKOHOMEPHOCTAX B pEATbHOM MHPE M O pPa3IN4YHBIX
croco0ax uX U3y4eHHsl, 0 BEPOSATHOCTHBIX MOJIENIAX;

OBJIQJICHHE TE€OMETPUYECKUM SI3BIKOM, YMEHHE HCIIOIb30BAaTh €ro Uil OINHCAHMS IPEAMETOB
OKpPY’KaoIlIero MHUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABIECHUN U M300pa3uTENbHBIX yMe-
HUH, nproOpeTeHNe HaBBIKOB T€OMETPHUECKUX MOCTPOCHUIA;
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® YCBOCHHE CHCTEMaTHUYECKUX 3HAHUH O MJIOCKUX (PUTypax U UX CBOIMCTBAX, a TAaKXKe HA HATJSAHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJNaX, YMEHHE HNPUMEHITh CHUCTEMaTHYECKUE
3HAHMA O HUX JUIS PEIICHHUS T€OMETPHUUCECKUX M MPAKTHUECKHUX 3a1a4;

® yMEHUS U3MEPSThH JJIMHBI OTPE3KOB, BEIMYUHBI YIITIOB, HCIIOJIBb30BaTh (YOPMYJIBI Il HAXOXKICHUS
NEPUMETPOB, TUIOIAACH U 00BEMOB T€OMETPHUECKUX (DUTYD;

® YMEHHE MPUMEHATh W3YYEHHbIC MOHSATHSA, pe3YylbTaTbl, METOABl IS pelIeHus 3a1ad
NPAaKTHYECKOTO XapakTepa M 3aJad U3 CMEXKHBIX JUCHUIUIMH C HCIOJIb30BAaHHEM IPU
HEOO0XOIMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA.

Maremaruka. Aareopa. I'eomerpus.

HartypaasbHblie uynciaa. [I[podu. PannonanabHbie yncia

BBIITyCKHUK HAay4uTCSA:

* IOHUMATb 0COOEHHOCTH JECATUYHON CUCTEMBI CUUCIICHHS;

* ONEPUPOBATH MOHATUIMH, CBA3AHHBIMHU C JEIMMOCTbIO HATypalbHbIX YUCEII,

* BbIpa)kaTh YKcCjIa B SKBUBAJIEHTHBIX (popmax, BeIOMpas Hanbosee MoAXOASIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYAallUH;

* CpaBHUBATh U YIIOPSIOYMBATH pallMOHAIbHBIEC YUCIIA;

® BBINOJHATh BBIUKCICHUS C PALIMOHAIBHBIMU YHCIIAMHU, COYETasl YCTHHIE U MHUCbMEHHbIE MPUEMBI
BBIYMCIICHUM, IPUMEHEHHE KAJIBKYJIATOPA;

* HCIOJB30BATh MOHATUS U YMEHHUSI, CBSI3aHHBIE C MPONOPLHOHATIBHOCTBIO BEJIMYUH, IPOLIEHTaMU, B
XOJIe pEeLIEHUs MaTeMaTU4YeCKHUX 3aJad M 3aJa4 W3 CMEXHBIX MPEIMETOB, BBIIOIHATH HECIIOKHBIC
MIPAKTUYECKUE PACUYETHI.

Buvinycknux nomyuum 603modicHocmy:

* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCMEMAMU CYUCTIEHUS] C OCHOBAHUAMU, omauyHbimu om 10;

* yenyoums u pazeums NPeoCmasiienuuss 0 HamypaibHbIX YUCIAX U CEOLICNEAX OeNUMOCTIU,

® HAYYUMbCS UCHONIL308AMb NPUEMbBL, PAYUOHATUSUPYIOUWUE BbIYUCTEHUS, NPUOOpecmu NpusbluKy
KOHMPOIUPOBAMb BbIMUCTIEHUS, blOUPAS NOOX0OAWUL 0I5l CUMYAyUL CNOCOO.

JeiicTBUTEIbHBIE YHCJIA

BhInycKHHMK Hay4uuTCA:

® UCII0JIB30BaTh HAYAJIbHBIC IIPE/ICTABIICHHS] O MHOKECTBE JIEMCTBUTEIBHBIX YHUCEIT,

* OIIEPUPOBATH IMOHATHEM KBAJPATHOI'O KOPHS, IPUMEHATH €T0 B BBIYUCICHUSAX.

Buinycknux nonyuum 6o3moorcnocms:

* pa3eumv NpeoCcmasieHue 0 YUcie U YUCI08bIX CUCEMAX OM HAMYPATbHbIX 00 O0elUCmBUMeNbHbIX
yucesn, 0 poau blYUCIEHUL 8 NPAKMUKE;

*pazeumsv U y2nyoums 3HaHus 0 O0eCAMUYHOL 3anuUcu OeucmeumenbHblX ducen (nepuooudeckue u
Henepuoouyeckue opoou,).

HN3mepenns, npudIHKeHUs1, OLEHKH

BolnyckHUK HAyuuTCS:

® UCIIOJIB30BaTh B XOJE peEUICHUsA 3aJad DJIEMEHTapHbIE IPEACTABICHUSA, CBSA3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEJTHYMH.

Buvinycknux nomyuum 603mM0iCHOCHb.!

* NOHAMb, YMO HUCTOBble OAHHblE, KOMOpble UCHONb3YIOMCA Ol XApaKmepucmuku 00beKmos
OKpYdHcaloujeco Mupa, AGNAI0MCA NPEeUMYUeCmeeHHo NPUOTUNCEHHBIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX
3HAUEHUll, CO0epPHCAWUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUmb O NOSPeuHOCmuU
NPUOIUIICEHUSA,

* NOHAMb, UYMO NOSPEUWHOCMb Pe3VIbmama GblYUCTIEHULl OO0INCHA OblMb  COUSMEPUMA  C
NO2PeUIHOCIBIO UCXOOHBIX OAHHBIX.

Auredpanyeckune BbIPaKeHHUs

BbInyckHUK Hay4dHuTCSA:

* ONEPUPOBATH TOHITUSAMHU «TOXKIECTBO», «TOXKJECTBEHHOE NpeoOpa3oBaHUE», pellaTh 3ajayd,
coJiepskanire OyKBeHHbIE JaHHbIE; padoTaTh ¢ opMyliaMu;

* BBIMIOJIHATH NPEOOPa3OBaHMs BBIPAKCHUN, COJCPKALIMX CTEINEHU C IIeJBIMH IOKa3aTeIsIMU U
KBaJIpPaTHbIE KOPHH;

79



* BHIIIOJIHATH TOXKJECTBEHHBIE MPEe0oOpa3oBaHUsl PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE IPaBUII
JeCcTBUI HAaJl MHOTOYICHAMH U anreOpanyeckKuMu ApoOsmu;

* BBIMOJIHATH Pa3I0KEHUE MHOTOWICHOB HA MHOXKHTEIIH.

BuinyckHux noayuum 603MONCHOCHb HAYUUMbCA:

* BLINOIHAMbL MHO20UA208blE NPE0OPA308AHUS PAUUOHATLHBIX GbIPANCEHUL, NPUMEHSS WUPOKULL
Habop cnocobo8 u npuémos,

* NPUMEHAMb MONCOECMEeHHble NPeodpPa306anus O peueHus 3a0ad U3 pasiudHblx paz0enos
Kypca (Hanpumep, 05l HAX0HCOEHUS. HAUOONbULE20/HAUMEHbULE2O 3HAYEHUS BbIDANCEHUSL).

YpaBHeHus

BbInycKHUK Hay4YHUTCA:

* pemaTh OCHOBHBIE BH[bl DPAlMOHAIBHBIX YPAaBHEHHWH C OJHOM IMEpPEeMEHHOH, CHUCTEMBI JBYX
YpaBHEHUI C ABYMS [I€PEMEHHBIMU;

* IOHMMaTh ypPaBHEHHE KaK BaXHEUIIYI0 MaTEMaTHYECKYI0 MOJAENb Ul OMUCAHWUA W H3YYEHUS
pa3HOOOpa3HBIX PeabHBIX CUTYAIHi, PeIIaTh TEKCTOBBIC 33/1a4H aIreOpanuecKuM METOI0M;

* IPUMEHSATHh Trpaduueckue MpeICTaBlICHUs ISl HCCIEAOBAHUS YPABHEHWM, HCCIEIOBAHUS U
pEILICHHS CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.

Buvinyckuux nonyuum 603mMo#CHOCHb:

* 061a0emb CNeYuarbHbIMU HPUEMAMU DeueHUsl YPAGHEeHUl U CUCmeM YPAGHEeHUl, Y8epPeHHO
NpUMEHAMb annapam ypaeHeHUll 01 peuieHusi pa3sHoOOPA3HLIX 3a0ay U3 MAMeMamuKu, CMEeNCHbIX
npeomemos, NPaKmuKu,

* npumensams 2paguueckue npeocmaegienus Ol UCCIe008AHUs YPAGHEHUL, CUCeEM YPAGHEeHUl,
cooepoicawux byKeeHHvle KO3ppuyuernmal.

HepaBencrBa

BbInyCcKHHUK Hay4YHUTCSA:

* IOHNUMATh ¥ MPUMEHATh TEPMHHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIC C OTHOIICHHEM HEpaBEHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pemiath JMHEWHBIE HEPABEHCTBA C OJHOM TEPEMEHHOW M WX CHCTEMBI; pelaTh KBaJpaTHBIC
HEPABEHCTBA C OMOPOMN Ha rpaduuecKkue MpeIcTaBICHHS;

* IPUMEHSTH anmnapar HepaBEHCTB IS PELICHUS 3a/1a4d M3 Pa3IMUHBIX pa3zeioB Kypca.

BoinyckHux noayuum 603mMOHNCHOCHb HAYUUMbCAL:

* PA3HOOOPA3HBIM NPUEMAM OO0KA3AMENbCNEA HEPABEHCME, YBEPEHHO NPUMEHAMb annapam
Hepagencme OJisl peuleHusl pazHooOpaA3HbIX MAMEeMamuyecKux 3a0ad U 3a0a4 U3 CMeHCHbIX npeomemos,
NPAKMUKU;

* npumensms 2paguueckue nPeocmasienus 0nsi Uccie008aHUus HEPAGeHCms, CUCEM HEPABEeHCME,
cooepoicawux byKeeHHvle Ko3ppuyuernmaol.

OcHoBHbIC NOHATHS. YK C10BbIE PYHKIUH

BBINyCKHUK HAYIHUTCS:

* IOHUMATh W WCIIONB30BaTh (YHKIMOHAJIBHBIE TOHSATHS M S3BIK (TEPMHUHBI, CHMBOJNYECKHE
0003HaueHus );

* CTpOUTH TpaUKMU >IEMEHTApHbIX (QYHKUUH; HCCIeAOBaTh CBOMCTBAa YMCIOBBIX (YHKIMHA Ha
OCHOBE M3YUYEHHUS MMOBEICHUS MX TPa(QUKOB;

* MOHMMATh (DYHKIMIO KaK Ba)XKHEHIIYI0 MaTeMaTHYECKYI0 MOJENb I OMHCAHHUS IPOLECCOB U
SBIIGHUW OKPYKAIOIIEr0 MHpa, MPUMEHATh (PYHKIIMOHAIBHBIN S3BIK ISl OMHCAHUS W HMCCIEIOBAHUS
3aBHCUMOCTEH MEXTy (PU3MUECKIMH BEITMYMHAMHU.

BuinyckHux noayuum 603mMONCHOCHb HAYUUMbCAL:

* IPOBOOUMb UCCIEO08AHUS, CBA3AHHbIE C U3VHUEHUEeM CBOUCME (OYHKYUU, 6 MmMOM uucie c
UCNOIbL306AHUEM KOMNbIOMEPA, HA OCHOB8E 2PADUKO8 U3YYEHHBIX (YHKYUll Cmpoums OoJiee CIOJHCHble
epaghuxu (KycouHo-3a0anHbvie, ¢ «BbIKOAOMBIMUY MOYKAMU U M. N.);

* UCNONBL306aMb  (YYHKYUOHATIbHbIE NPEOCMABIeHUs U  CEoUCmea QYHKYuU Ol  peulenus
MamemamuyecKux 3a0ay U3 paziudHslx pazoenos Kypca.

YucJi0BbIE MOCJI€10BATEIbHOCTH

BhImycKHUK HayquTCS:

® IOHUMATh M  HCIOJIb30BaTh  SI3BIK  IOCJEAOBATEIBHOCTEH  (TEPMHHBI, CHMBOJIMYECKHE
0003HAYCHHUS);
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* IpUMEHATH (OPMYINbI, CBS3aHHBIE C apUPMETHYECKOW M TEOMETPUUYECKOW IPOrpeccHerd, u
anmapar, c(OpMHUpPOBaHHBIN MPU U3YUYEHUH OPYTUX Pa3/eioB Kypca, K PeHIeHUIO 33134, B TOM YHUCIE C
KOHTEKCTOM U3 peabHOH KU3HU.

Buinycknux noayuum 603M0ACHOCHb HAYYUMbCA

* pewiams KOMOUHUPOBAHHbIE 3A0aYU C NpuMeHeHuem Gopmyn N-20 uiena u cymmvl nepevix N
YlIeH08 apupmMemuyeckoll u 2eoMempuyeckoll npocpeccuul, NPUMeHss NPU SMOM annapam ypaeHeHull u
HepaseHcme;

* NOHUMAMb APUPMEMUUECKYI0 U 2eOMEMPUUECKYI0 NPOSpeccuio Kak QYHKYuu HAmypaibHO20
apaymenma, CeA3bl6ams apupMemuyeckyio npoepeccuio ¢ JUHEUHbIM POCMOM, 2e0MeMPUEeCcKyl0 — C
9KCHOHEHYUAIbHBIM POCHIOM.

OnucarejibHasi CTATUCTUKA

BbImycKHMK Hay4yuTCs HMCHOJNb30BATh HpOCTEHIIME CHOCOObl MPEACTaBICHUS M aHalIMu3a
CTaTUCTUYECKUX JTAHHBIX.

BoinyckHux nonyuum 603MOJNCHOCMb NPUOOpecmu NnepeoHaAYANbHbIL ONbIM Op2anuzayuu coopa
OQHHBIX NPU NPOBEOEHUU ONPOCA 0OUEeCMBEHHO20 MHEHUs, OCYWeCMEIAmMb UX aHalu3, npeocmasisims
pe3yibmamsl Onpoca 6 sude maobauybsl, OUASPAMMBL.

Cay4aiinble COOBITHS U BEPOATHOCTD

BbInmycKHUK Hay4UTCSI HAXOJUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSTHOCTD CIIYy4ailHOTO COOBITHS.

BoinycKHUK ROIYYUM 803MONCHOCHb NPUOOPECHU ONbIM NPOBEOCHUS CYYAUHBIX IKCNEPUMEHNOS, 8
MOM Yucie ¢ NOMOWbIO KOMNBIOMEPHO20 MOOENUPOBAHU, UHMEPNPEMAYUU UX Pe3VIbMAamos.

KomOunaTopuka

BbinmyckHUK Hay4yuTcs peliaTb KOMOMHATOpPHBIE 3aJjauyd Ha HAXOXJIEHUE 4ucia OOBEKTOB WM
KOMOUWHAIIUM.

BoinyckHux noayuum 603MONCHOCMb HAYYUMbCA HEKOMOPbIM CReYUANbHLIM NPUEMAM peulenus
KOMOUHAMOPHBIX 3A0aH.

Harnsinnasi reomerpust

BoinyckHUK HayuuTCS:

® pacrio3HaBaTh Ha YEPTEXax, PUCYHKAX, MOJEISIX U B OKPYXKAalOLUIeM MHpe IUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;

* pacrio3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO MapaulesienuIeaa, MPaBUIbHON MUPaMUIb,
LHWIMH]Ipa U KOHYCa;

* CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJILHOTO Mapajuleenunenia;

* ONpeneNsTh M0 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI JIMHEHHbBIE pa3Mepbl caMoil GUryphl U
Hao0opoT;

* BBIYHUCIIATH 00BEM MPSIMOYTOJIBHOTO Mapaliesenumesa.

Buinycknux noayuum 603mModCHOCb:

® HAYUUMbCA BLIYUCTAMb 00BLEMbBL NPOCMPAHCMBEHHBIX 2e0MEMPUUECKUX DUSyp, COCMABNIEHHbIX U3
NPAMOY20IbHbIX NAPALLENeNUneoos;

® yenybums u pazeums npeoCmasieHuus. 0 NPOCMPAHCMEEHHbIX 260MEeMPUIEeCKUX Pueypax;

* HAYUUMbCs NPUMEHAMb NOHAMUE PA3GEPMKU 0I5 8bINOIHEHU NPAKMUYECKUX PACUEMOB.

I'eomerpnueckue Gurypsl

BbInyckHUK Hay4dHUTCA:

® [I0JIb30BATHCS  SI3BIKOM TE€OMETPUU JUIsl ONMCAHMUSA NPEIMETOB OKPY)KAIOIIEr0 MHpa M HX
B3aHMHOI0 PACIIOI0XKEHUS;

* pacrio3HaBaTh M M300pakaTb Ha 4YepTe)Kax U PUCYHKAX TIeoMeTpuueckue (GUrypsl U HX
KOH(UTypauuu;

* HAXOJUTh 3HAYCHMS UIMH JIMHEHHBIX 2JIEMEHTOB (DUTYp U UX OTHOILLIEHHS, TPAJYyCHYIO Mepy YIJIOB
ot 0° mo 180°, mpumMeHss ompeneneHus, CBOWCTBA M MPU3HAKH (UTYP U MX DJIEMEHTOB, OTHOIIECHUS
¢buryp (paBeHCTBO, T000KE, CAMMETPHUH, IOBOPOT, NapaJUIeIbHBIN MepeHoc);

* ONEepUPOBATh C HAYAJIBHBIMH MOHATHSIMU TPUTOHOMETPUHU U BBIMOJIHATH dJIEMEHTAapHbIE ONepaluu
HaJ QYHKIHSIMHU YTJIOB;

* pemiath 3a/a4d Ha JI0Ka3aTeNbCTBO, OMMPasCh Ha W3yYCHHbIE CBOWCTBA (UTYp M OTHOLICHHH
MEXJy HUIMH U IIPUMEHSI U3y4YEHHbIE METO/Ibl JOKA3aTENbCTB;

* pemiaTh HECJIOXHBIE 33Jaud Ha IOCTPOEHUE, NPUMEHSAS OCHOBHBIE AJITOPUTMBI IOCTPOEHUS C
MIOMOUIBIO IUPKYJIS U JIMHENKH;
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* pemiaTh MPOCTEUIITHE TNIAHUMETPUICCKUE 331a9U B TIPOCTPAHCTBE.

Buvinyckuux nonyuum 603Mo#CHOCHb:

* 061ademv Memooamu peuieHuss 3a0ay HA BbIYUCIEHUS U OO0KA3amelbCmed: MemoooM Om
NPOMUBHO20, MEMOOOM NOO000Us, MeMOOOM nepedbopa 8apuaHmos u MemoooM 2eoMempuiecKkux mecm
mouex;

* npuobpecmu ONvIM NPUMEHEHUs. A2eOPauiecKo20 U MpueOHOMempuiecKkoeo annapama u uoeu
0BUIICEHUSL NPU PEeULeHUU 2e0MEeMPUYECKUX 3a0al,

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHuss 3a0a4y HA NOCMPOEHUe C NOMOUWbIO YUPKYIS U
JIUHEUKU. aHAIU3, NOCMpOoeHUe, 00KA3aMelbCmao U UCCIe008aHUe;

* HayuumvbCs pewams 3a0ayu HA NOCMPOEHUEe MemoOOM 2eOMempuiecKkozo Mecma movex u
Memooom nooooust;

* npuobpecmu  ONbLIM  UCCIEO0BAHUSL  CBOUCME  NIAHUMEMPUHECKUX @ueyp ¢  HOMOWbIO
KOMNbIOMEPHLIX NPOCPAMM,

* npuobpecmu ONnvlm BbINOJIHEHUS. NPOEeKmMos no memam «l eomempuueckue npeobpazosanusi Ha
nirockocmuy, «Illocmpoenue ompes3kos no gpopmyney.

HN3mepeHne reoMeTpU4eCKUX BeJTUYHH

BhInyCKHUK Hay4UTCS:

* UCIOJIb30BaTh CBOWCTBA W3MEPCHHs JUIMH, IUIOMIAJACH W YIJIOB TpH pEHICHUH 3a1ad Ha
HAXOKJICHHUE JITTMHBI OTPE3Ka, JUTMHBI OKPYXHOCTH, JJTUHBI JIYTH OKPYKHOCTH, TPAJIyCHON MEphI yIiia;

* BBRIUMCIISITh TUIOIIATN TPEYTrOJbHUKOB, MPSMOYTOJIBHUKOB, MapalielorpaMM- MOB, Tpareui,
KPYTOB H CEKTOPOB;

* BBIYKCIIATH JUIMHY OKPY)KHOCTH, JUTMHY TyTH OKPYKHOCTH;

* BBIYUCIIATH JUITMHBI JIMHCWHBIX JJEMEHTOB (DUTYp W WX YIUIBI, HCIOIB3Ysl (OPMYIbI JITUHBI
OKPY>KHOCTH M JUIMHBI YT OKPYKHOCTH, (POPMYJIbI TUIOIIAACH GUTyp;

* pemiath 3a7add Ha JOKAa3aTEIbCTBO C WCIOJb30BaHUEM (HOPMYI JUTMHBI OKPYKHOCTA M JUTUHBI
JyTH OKPYKHOCTH, (hopmy rromaaen Gpuryp;

* pemiath NPaKTUYCCKHUE 33]1auH, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPHUYCCKUX BEITMYUH (M CIIOIb3YS
MIPY HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPEIICTBA).

Boinycknux noayuum 603mMOoNCHOCMb HAYUUMbCL:

® GLIYUCAAML  NAOWAOU  ueyp, COCMABNIEHHbLIX U3  08YX Ui Oojee  NPAMOY2OTbHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyed u Cekmopa,

* GLIUUCAMb  NIOWAOU — MHO20V2ONbHUKOS, — UCHONb3YS.  OMHOWEHUS  PAGHOBEIUKOCU U
PABHOCOCMABIEHHOCTIU,

* NPUMEHAMb AN2eOPAUYecKUll U MPUSOHOMEMPUYECKULL Annapam u uoeu OBUICeHUs NPU peteHuu
3a0a4 HA BbIYUCIEHUE NIOWAOEU MHO20Y20/IbHUKOG.

Koopannartsl

BrITTyCKHUK HAydUTCS:

* BEIUMCIATH JUIMHY OTpe3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYHCISATH KOOPAWHATHI CEPETUHBI
OTpe3Ka,

* JICTIOJIH30BaTh KOOPAWHATHBIA METOI AJIsl U3YUEHHUS CBOIMCTB MPSMBIX U OKPY>KHOCTEH.

Buvinyckuux nonyuum 603mMoxicHOCMb.!

* 0671a0emb KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha bIYUCTeHUS. U OOKA3AMENbCMBA,

* npuodpecmu ONvIM UCNOIL308AHUS KOMNLIOMEPHBIX NPOSPAMM O/l AHANU3A YACMHBIX CIYYdes
B3AUMHO20 PACHONONHCEHUS OKPYIHCHOCEN U NPIAMBIX,

* npuobpecmu Onvlm bINOJHEHUL NPOeKmMos Ha memy «llpumenenue KOopOuHamuozo Mmemooa npu
peuteHulU 3a0ay Ha GbIYUCTIEHUs. U OOKA3AMETbCNEA).

BekTops!

BrInycKHUK HAy4UTCS:

* ONIEPUPOBATh C BEKTOPAMHU: HAXOJUTh CYMMY ¥ Pa3HOCTh JBYX BEKTOPOB, 3aJIaHHBIX
Te€OMETPUUYECKU, HAXOAUTh BEKTOP, PaBHBIN MTPOU3BEICHUIO 33/IaHHOTO BEKTOpA HA YUCIIO;

* HaXOJWTh T BEKTOPOB, 33JaHHBIX KOOpPJIWHATAMH: JJINHY BEKTOPA, KOOPJWHATHI CYMMBI W
Pa3HOCTH JIBYX M 0oJjiee BEKTOPOB, KOOPJWHATHI MPOM3BEACHHS BEKTOpPA HA YHCIIO, MPUMEHSS TPH
HEOOXOJMMOCTH COUYETATENBHBIN, IEPEMECTUTEBHBIN U PaCTIPeIeIUTEIbHBIN 3aKOHBI,
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® BBIYUCIIATh CKAJIPHOE IPOU3BEICHHUE BEKTOPOB, HAXOAWUTb YroJl MEXKAY BEKTOPAMH,
YCTaHAaBIUBATh IEPIIEHIUKYIISIPHOCTD NPSMBIX.
Buinyckuux nonyuum 603mMoiCHOCMb

* osrademo BEKNOPHbLIM Memooom Onist PEULEeHUA 30044 HA 8bIYUCTICHUS U doxas*ameﬂbcmea;

® npuo6pecmu onsvint 6blNOJIHEHUA NPOEeKmMo6 Ha memy «(MpuUMEeHeHue 6€KnopHo20 Mmemooa npu
peuteHuu 3a0a4 HA 8bIYUCTEHUS U OOKA3AMETIbCMEAY.
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