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OBIHIEOBPA3OBATEJ/IBHASA ITPOI'PAMMA

IO MATEMATHKE 5—9 KJTACCbI

CTpyKTypa nporpaMmmsl

[TporpamMa OcHOBHOro 0OIIEro 0Opa3oBaHUS MO MaTEMaTHKE COJACPKHT CIECIYIOLIUE pa3felibl:

- MOSICHUTENIbHYIO 3alUCKy, B KOTOPOH OMpEIENSIOTCS LedH OOydeHUs MaTeMaTHKE B OCHOBHOM
IIKOJI€, PACKPHIBAIOTCS OCOOEHHOCTH COJEpPXkAHUS MaTeMaTH4ecKoro oOpa3oBaHMs Ha 3TOM CTyNEHH,
OIMCBIBACTCSI MECTO MPEIMETOB MaTeMaTHYecKoro nukia B basucHom ydyeOHOM (00pazoBaTeIbHOM)
IUIaHE;

- COJEp’KaHME Kypca, BKIIOYAIOIIEE IIEPEUYCHb OCHOBHOIO M3y4aeMOI'0 MaTepHalla, paclpeiescH-
HOTO II0 COJEPKaTEIbHBIM pa3lieaM ¢ YKa3aHHEM IPUMEPHOrO YHCiIa YaCOB Ha M3YYEHUE COOTBETCTBY-
IOILIET0 MaTepuana;

- TEeMaTU4eCKO€e IUIAaHUPOBAaHUE C ONMCAHUEM BUJOB y4yeOHOM AeATeNbHOCTH ydamuxcs 5-9 kiac-
COB M YKa3aHMEM I[IPUMEpPHOIO UHMCJIa 4YacOB HA U3YYEHHE COOTBETCTBYIOIIETO MaTepHala;

- PEKOMEH/Iallu| 110 OCHALIEHUIO Yy4eOHOTro MpoLecca;

- IJIJAHUPYEMBIE PE3YJIbTaThI.

- KPUTEPHUH OLICHUBaHUS

ITosicHuTeILHASA 3aNMUCKA
HporpaMMa COCTaBJICHA Ha OCHOBC

1. ®denpepanbHoro I'ocymapcTBeHHOro 00pa30BaTENBLHOIO CTaHAAPTAa OCHOBHOI'O 00IIero oOpas3oBa-
HUS, YTBEpKAEHHOIrO mpukazoM MuHucrepcTBa odpazoBanus u Hayku P® ot 17.12. 2010r.
Nel897;

2. Yue6noro mmana MOY COII Nel5 r. Teepwu ;

3. Ilpumepnoii mporpamMMmbl o MaremaTuke 5-9 knaccel pa3zpabortanHoit A.A.Ky3HernosbiM, M.B.
PrixakoBeiM, A.M. KoHgakoBBIM.

Matematuueckoe oOpazoBaHue SBIsieTCS 003aTENbHON U HEOThEMIIEMON YacThi0 00IIero oOpa3oBaHUs
Ha BCEX CTYMEHsX MKoibl. O0yyeHne MaTeMaTHKe B OCHOBHOM IIKOJIE HAMPaBIIEHO HA JIOCTHKEHUE Cclie-
OYIOLUX Yeneu.

| B nanpagnenuu nuunocmmozo pazeumus:

* (opmupoBaHHE TPEACTABICHUM O MaTeMaTHKe, KaK 4acTU OOIICUeTIOBEYECKON KYyIbTYphI, O 3Ha-
YIUMOCTH MaT€MAaTUKH B PA3BUTHUU [TUBUIIM3AIUN U COBPEMEHHOTO OOIIECTBA;

* pa3BHUTHE JIOTMUYECKOTO U KPUTHUUECKOTO MBIIUICHUS, KYJIbTYpPhl PEYH, CIIOCOOHOCTU K YMCTBEH-
HOMY 3KCIEPUMEHTY;

* (OpMUPOBAHNE MHTEJUIEKTYAIbHON YECTHOCTU U OOBEKTUBHOCTH, CLIOCOOHOCTH K MPEOJ0ICHUIO
MBICITUTENBHBIX CTEPEOTHIIOB, BEITEKAIONINX U3 OOBIIEHHOTO OIBITA;

* BOCMHTaHUE KaueCTB JIMUYHOCTH, 0OECIIEUYNBAIOIIUX COLUAIBHYI0 MOOUIBHOCTb, CIIOCOOHOCTD MpH-
HUMATh CAMOCTOSITENIbHBIE PEIICHUS;

* (opmMupoBaHHE KAauyeCTB MBIIUICHHUS, HEOOXOAUMBIX JUIsl aJanTaiiid B COBPEMEHHOM HH(OpMa-
LIMOHHOM OOILIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHY€CKOMY TBOPUECTBY U MaTEMaTUYECKUX CITIOCOOHOCTEN;

Il B memanpeomemnom nanpasnenuu:

* pa3BUTHE MpEJICTaBICHU O MaTeMaTHKe Kak (opMe OINUCaHus M METO/€ IO3HaHUS JIeHCTBU-
TEIHHOCTH, CO3JIJaHUE YCIOBUU I IPUOOPETEHUS MePBOHAYATIBLHOTO OMBITa MATEMATHYECKOTO MOIEIH-
pOBaHUS,

* ¢dopMupoBaHHE OOIIMX CHOCOOOB HMHTEIUICKTYAIbHON NEATENbHOCTH, XapaKTepHBIX JIs MaTe-
MaTUK{ U SIBJISIOIIMXCS OCHOBOW MO3HABATENIbHOM KYyJIbTYphl, 3HAYUMOW Ul pa3iIMuHBIX cep deroBe-
4ECKOW JIEATENBHOCTH;

11l B npeomemnom nanpaenenuu:



* OBJaJCHHE MAaTEeMaTHYECKUMHU 3HAHUAMHU M YMEHUSMHU, HEOOXOIUMBIMH JUIS MPOAOIDKEHHs 00pa-
30BaHMsI, U3YYEHHsI CMEXXHBIX AUCLUIUINH, IPUMEHEHHS B IOBCEJHEBHOM KU3HU;
* co3nanue (pyHIaMeHTa JUIsl MaTeMaTH4YeCKOTO Pa3BUTH, (POPMHUPOBAHUS MEXAaHU3MOB MBIIUICHUS,
XapaKTEPHBIX JUIsl MATEMAaTHYECKOM e TeTbHOCTH.
3aoauu:
® OBJIQJIETh CUCTEMOM MaTEeMAaTUYECKUX 3HAHUM U yMEHUH, HeOOXOAUMBIX Il IPUMEHEHHUS B IIpaK-
TUYECKOM NeATETbHOCTH, U3YYCHUH CMEKHBIX TUCLUILINH;
e CcrocoOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHUIO, (POPMHUPOBATH KauecTBa, HEOOXOANMBIE YEIIOBe-
Ky Ul TIOJHOLCHHOH XH3HH B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MATEMaTHYECKOU Jes-
TEJIBHOCTHU: SICHOCTU U TOYHOCTH MBICIH, UHTYULIUH, JJOTHYECKOIO MBIIUIEHUS, IPOCTPAHCTBEH-
HBIX MIPEJICTABICHHH, CIOCOOHOCTH K MIPEOJ0JICHUIO TPYIHOCTEH;
e (opMupoBaTh HpPEICTAaBICHUA OO0 HIESIX U METOJAaX MAaTeMaTHUKU KaK YHHMBEPCAJIbHOIO s3bIKa
HAYKU ¥ TEXHUKH, CPEACTBAaX MOJEIMPOBAHUS SIBIECHUI U IPOLIECCOB;
® BOCIHUTHIBATH KYJbTYPY JHUYHOCTH, OTHOIIEHHE K MAaTEMaTHKH KaK YacTH OOIIeuelOBEUECKOM
KYJIBTYpPBI, UTPAIOLIeH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

Conepmaﬂne MaTEMATHYECCKOI'0 06p33OBaHI/ISI

CopepxaHre MaTeMaTHYECKOTO 00pa30BaHUS B OCHOBHOH IIKoJie opMHUpyeTcs Ha OCHOBE (yH[a-
MEHTAJIBHOI'O S/jpa LIKOJBHOTO MaTeMaTn4eckoro oopasoanus. OHO B OCHOBHOM ILIKOJIE BKIIIOYAET Clle-
AYIOIUE Pa3fensl: apugmemura, aneebpa, QyHKyuu, 6eposmnocms u cmamucmuxa, 2eomempus. Haps-
Iy C 3TUM B HEro BKJIIOYEHBI JIBa JIOTMOJHUTENIBHBIX PA3/eia: I02UKA U MHONCECMBA, MAMeMamuKd 8 uc-
MmopuyeckomM pazeumuy, 4YTO CBSI3aHO C peaju3anueil neneid OOIIEHHTEUIEKTyallbHOTO W 0Olie-
KYJIBTYpHOTO pa3BuTus ydammuxcs. CoaepxKaHue KaXJI0ro U3 3TUX pa3JesioB pa3BOpaunuBaeTCs B COJEp-
KaTEeJIbHO-METO/IMYECKYI0 JIMHUIO, IPOHU3BIBAIOLIYI0O BCE OCHOBHBIE pa3/eibl COJIEp)KAaHUA Ma-
TEMaTUYeCKOro 00pa3oBaHMsI HA JTaHHON CTYIEHU O0y4YeHMS.

Conepkanne pazzena «ApugMeTuka CIyKuT 0a30i Ul JaTbHEHIIET0 W3y4YeHUs Y4allluMHUCS Ma-
TEMaTHUKH, CHOCOOCTBYET PA3BUTHIO MX JIOIMYECKOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUS M10JIb30BATHCS
AITOPUTMAaMH, a TAK)Ke MPHOOPETEHUIO MPAKTHUECKUX HABBHIKOB, HEOOXOMMBIX B MOBCEIHEBHOM KU3HH.
Pa3BuTHe NOHATHSA O YKMCIIe B OCHOBHOM IIKOJIE€ CBSI3aHO C PallMOHAIBHBIMU U UPPALIMOHAIBHBIMHU YHCIIa-
MU, GOPMHUPOBAHNEM MEPBUYHBIX MPEICTABICHUHN O AEHCTBUTEIHHOM YHCie. 3aBeplIeHne YUCIOBOM JTH-
HUU (CUCTEMAaTH3alMsl CBEIEHUN O NEHCTBUTENbHBIX YHCIaX, O KOMIUIEKCHBIX YHCiax), TaK ke Kak u 0o-
Jiee CIoXKHbIe BONpockl apudmeruku (anroputM EBkinaa, ocHOBHast TeopeMa apu(pMeTHKHN), OTHECEHO K
CTYIIEHU O0IIero cpeHero (oJHOro) o0pa3oBaHUsl.

Conepxanue pazjena «AJredpa» HarpapieHO Ha (POPMUPOBAHME Y YUAIUXCS MaTEMaTHUYECKOro ar-
napara JJis peleHus 3a7ad U3 pa3HbIX pa3/ielloB MaTEMaTHKU, CMEKHBIX IIPEIMETOB, OKpYXalollei pe-
aJIbHOCTH. SI3BIK anreOpbl MOJYEPKUBACT 3HAYCHUE MATeMAaTHKU KaK S3bIKa JUIsl TOCTPOEHUS] MaTeMaTH-
YeCKUX MOJIeNe MPOIECCOB M SABJIEHUI pealbHOro Mupa. B 3agaum usyuyeHus anreOpbl BXOAST TaKxke
pa3BUTHE AITOPUTMUYECKOTO MBINUIEHUS, HEOOXOAUMOTr0, B YaCTHOCTH, JJIsi YCBOEGHUS Kypca HHpOpMa-
THKH, OBJIQJICHUSI HAaBbIKAaMH JE€IyKTUBHBIX paccyxkaeHuil. [IpeobpazoBaHne CUMBOJIBHBIX (POPM BHOCUT
cieun(uYeckuii BKJIAJ B pa3BUTHE BOOOPAKEHHUS YUAIIMXCs, MX CHOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOpUYECTBY. B OCHOBHOH 1IKOJI€ MaTepual rpynIupyeTcss BOKPYT pallMOHAIbHBIX BBIpaXXEHHI, a BOIPO-
Chl, CBSI3aHHbIE C UPPALlMOHAIBHBIMU BBIPAKEHUSAMHU, C TPUTOHOMETPUUECKUMH (PYHKIIUSAMH U Tpeolpa-
30BaHUSAMH, BXOJAT B COAEpKAHUE Kypca MaTeMaTUKU Ha CTapllei CTyleHn 00y4eHHUs B LIKOJIE.

Conepxanue pasnena «@yHKUMM» HAlLEIEHO HA IMOJIyY€HHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUH O
GYHKIIMM KaK BakKHeHIIeld MaTeMaTHMYecKOil MoJenH AJis OMMCAHMsI M HMCCIEAOBaHUS Pa3HOOOpa3HbBIX
nporeccoB. M3yueHue 3Toro Marepuana CHoCOOCTBYET Pa3BUTHIO y YYAIlMXCsl YMEHHS UCIIOJIb30BaTh
pa3IMyYHbIC SI3bIKM MAaTEMAaTHKU (CIOBECHBIN, CUMBOJIMYECKUH, rpaduuecKuii), BHOCUT BKJIaa B GOPMUPO-
BaHUE MPEJICTABICHUIA O POJIM MAaTEeMAaTUKU B PA3BUTUH LIMBUIN3AIUU U KYJIbTYPHL.

Paznen «BepoSiTHOCTb M CTATHCTHKA» — O00S3aTeNbHBIH KOMIIOHEHT IIKOJIBHOIO 0Opa3oBaHMUs,
YCWIMBAIOIIUI €ro MPUKIAJHOE U MPAKTUYECKOe 3HaYeHHEe. DTOT MaTepuall HEOOXOIUM, MIPEXkIe BCEero,
i hopMHUpoBaHUS Y yyanuxcs GQyHKIUOHAIBHON rPaMOTHOCTH - YMEHUIN BOCIIPUHUMATh U KPUTUYECKH
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aHAJTM3UPOBaTh MH(OPMAINIO, TPEACTABICHHYIO B PA3MUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIA Xa-
paKTep MHOTHX PEaJbHBIX 3aBUCUMOCTEH, IIPOBOAUTH IIPOCTEHIINE BEPOATHOCTHBIE pacdeThl. M3yueHue
OCHOB KOMOMHATOPUKHU TO3BOJIUT yYaIIUMCSl pacCMaTpUBaTh CIydau, OCYIIECTBISATH Nepedop U MOJCUET
41CJIa BADHAHTOB, B TOM YHCJIE B IPOCTEUINNX IPUKIAIHBIX 3aJa4ax.

IIpy M3ydeHUH CTATUCTUKU U BEPOATHOCTU PACLIUPSIOTCSA IPEICTABICHUS O COBPEMEHHOM KapTHHE
MHUpa ¥ METOJax €ro MUccieoBaHus, GopMupyercs NOHUMaHUE PO CTATUCTHKHM KaK MUCTOYHHMKA COLIM-
aJIbHO 3HAYMMOI MH(OpPMAIINHU, U 3aKJIaJIBIBAIOTCS] OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHHS.

Lenb conepxkanus pazaena «I'eomeTpus» — pa3BUTh y yYalIUXCsl IPOCTPAHCTBEHHOE BOOOpaKeHHE
U JIOTUYECKOE MBIIIJICHHE MyTeM CHCTEMaTHYeCKOrO H3Y4eHHUs CBOWCTB T€OMETpUYECKHX (uUryp Ha
IUIOCKOCTH U B NPOCTPAHCTBE M IPHUMEHEHUS 3THUX CBOMCTB IIPU PELICHUH 3a/1ad BBIYMCIUTEIBHOTO U
KOHCTPYKTUBHOT'O Xapakrepa. CylecTBeHHasl pojib IIPU 3TOM OTBOAMUTCS PAa3BUTHIO FEOMETPUUYECKON MH-
Tynuud. CoderaHue HaryIIJHOCTH CO CTPOTOCTBIO SBJIACTCS HEOTHEMIIEMOM YacThIO I€OMETPHUUYECKHX
3HaHuil. Marepuan, otHocsaumiics K O1okam «KoopauHaTel» U «BeKTOpBI», B 3HAUUTEIBHON CTENEHU
HeceT B cebe MeXIpeAMETHbIE 3HaHMs, KOTOpble HaXOAAT NMPUMEHEHHUE, KaK B Pa3JIUYHbIX MaTeMaTh-
YECKUX JUCLUIUIMHAX, TAaK U B CMEKHBIX IIPEIMETax.

Oco6eHHOCTBIO pa3zena «JIormka m MHOKecTBa» SBISETCS TO, YTO IPEJCTAaBICHHbIN B HEM MaTe-
pHai NpEeuMyIIECTBEHHO U3Y4YaeTCsl U UCIIONIBb3YETCS B XOJ€ PACCMOTPEHHUs PA3JIMYHBIX BOIIPOCOB Kypca.
CooTBeTcTBYIOIIMN MaTepyai HalelleH Ha MaTeMaTU4ecKoe pa3BUTHE ydyalluxcs, GOPpMHPOBAHUE Y HUX
YMEHUsS TOYHO, CXKATO U SICHO U3JIaraTh MBICIU B YCTHOW U IMCbMEHHOM peYH.

Paznen «MaTteMaTHKa B HCTOPHYECKOM Pa3BUTHW» MPEIHA3HAYEH /s OPMUPOBAHUS Mpe/ICTaBIIe-
HUN O MareMaTHKE KaK YacTH YeJIOBEYECKOW KYJbTYpbI, AJi OOIIEro pa3BUTHUS LIKOJIBHUKOB, JJIS CO3/a-
HUS KYJIbTYpHO-UCTOPUYECKOH cpelibl 00yueHus. Ha Hero He BbIJeNAETCS ClIEUAbHBIX YPOKOB, YCBOE-
HHUE €ro He KOHTPOJIMPYETCsl, HO COAEPKAHUE ITOrO pasjiesia OPraHMYHO IPUCYTCTBYET B yUEOHOM IIPO-
1[ecce KaK CBOEro poja I'yMaHUTapHbIA (OH MPU pacCMOTPEHUM MPOOIEMAaTUKH OCHOBHOIO COAEP)KaHUS
MaTeMaTHYeCKoro o0pa3oBaHUsl.

IleHHOCTHBIE OPMEHTHPBI COIEPKAHUA Y4eOHOI0 NpeaMeTa

MaremaTrueckoe 00pa3oBaHue UTPAET BAKHYIO POJIb, KaK B MPAKTHYECKOW, TaK M B JTyXOBHOH KU3HU
obmecTBa. [IpakTudeckass cTopoHa MaTeMaTHYECKOTO 00pa30BaHMUs CBA3aHA ¢ (POPMUPOBAHUEM CIIOCO-
00B JIEATEIBLHOCTH, TYXOBHAs — C MHTEIIEKTYaJlbHBIM pPa3BUTHEM YEIOBEKa, (POPMUPOBAHUEM XapaKTe-
pa u o01Iel KyJIbTypBbI.

[IpakTHyeckass MOJE3HOCTh MaTeMaTHKH OOYyCJIOBJEHAa TE€M, 4YTO €€ MPEeIMETOM SBISAITCS (yHIa-
MEHTAJIbHBIE CTPYKTYpPbl PEAJIbHOTO MHpa: MPOCTPAHCTBEHHBIE (POPMBI U KOJUYECTBEHHbIE OTHOIICHUS
— OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEJCTBEHHOM OIBITE, 710 JOCTATOYHO CI0KHBIX, HEOOXOIUMBIX
JUIS pa3BUTHS HAyYHBIX U TEXHOJOTMYECKUX Hel. be3 KOHKpEeTHBIX MaTeMaTHUeCKUX 3HAHUH 3aTpy/He-
HO NTOHMMAHHE MPUHIUIIOB YCTPOKWCTBA U UCIIOJIB30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEP-
IpeTanys pa3Hoo0pa3HON COLMATIbHOM, SKOHOMUYECKOH, MOMUTHYECKON nHpopmanuu, ManospdeKTuBHa
IIOBCE/IHEBHA MTPAKTUYECKasl NeATENbHOCTh. KaxkioMy 4enoBeKy B CBOEH KU3HU IPUXOIUTCS BBITIOIHATH
JI0OCTaTOYHO CJIO’KHBIE pacyeThl, HAXOUTh B CIIPAaBOUYHUKAX HYKHBIE (POPMYJIBI U IPUMEHSATH UX, BIAJETh
IPAKTUYECKUMU MpPHUEMaMH T€OMETPUYECKUX H3MEpPEHUH M MOCTPOeHHi, YuTaTh MH(OpMaIuio, mpes-
CTaBJICHHYIO B BUJY Ta0JMIl, IUarpaMM, rpaukoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep caydailHbIX CO-
OBITHI, COCTABIATH HECIIOXKHBIE AJITOPUTMBI U JIP.

be3 6a30Boif MaTeMaTHUECKOW MOJTOTOBKM HEBO3MOXHO CTaTh 0OpPa30BaHHBIM COBPEMEHHBIM Yello-
BEKOM. B mikosie MaTeMaTHKa CIyKUT OMOPHBIM MPEAMETOM JUIsl U3YYEHUsI CMEKHBIX TUCLUUILIMH. B no-
Cclie IIKOJIbHOW JKHU3HHM pealbHOW HEOOXOAMMOCTBIO B HAIM JIHU SIBJISIETCS HENpEepbIBHOE 00Opa3oBaHUE,
4yTo TpeOyeT MOJHOLEHHON 06a30BOi 001Ie00pa3oBaTeIbHON MOJTOTOBKH, B TOM YHCIIE U MaTeMaTH-
yeckoi. M HakoHelr, Bce OOJIbIIe CrenaaibHOCTEH, T/Ie HE0OX0IMM BBICOKHI yPOBEHb 00pa30BaHUs, CBI-
3aHO C HEMOCPEJCTBEHHBIM NMPUMEHEHUEM MaTeMaTUKU (IKOHOMHKa, Ou3Hec, (PMHAHCHI, (PU3UKA, XUMHUS,
TEeXHHKa, HHPOpMaATHKa, OMOJIOTHs, TICUXO0JOTUs U Ap.). Takum 00pa3oM, pacuupsercs Kpyr UIKOJIbHU-
KOB, JJI1 KOTOPBIX MaTeéMaTHKa CTAHOBUTCS 3HAUUMBIM IIPEAMETOM.

JlJig )KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBIIsIETCS (POPMHUPOBAHME MAaTEMaTHUYECKOTO CTHIIS
MBIIIEHMS], NTPOSIBIIAIOIIErOCS B ONPEIEICHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce mMaTeMaTnyeckou
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JEeSTeIbHOCTH B apCEHAN MPUEMOB M METOIOB YEJIOBEUECKOTO MBIIUICHHUS €CTECTBEHHBIM 00pa30M BKITIO-
YaroTCsl MHIYKIUS U JeAyKIHs, 00001eHne U KOHKPeTU3allks, aHallu3 U CHUHTE3, KiIacCu(UKalus U Cu-
cTeMaru3anus, abcTparupoBanue u ananorusi. OOBEKTH MATEMATUIECKUX YMO3AKITIOUEHUN U TIPaBHIIa UX
KOHCTPYHPOBAHUSI BCKPBIBAIOT MEXAaHU3M JIOTHUECKHUX IOCTPOEHUI, BbIpabaThIBalOT yMEHUs (opMyiu-
poBaTh, 0OOCHOBBIBATh U JOKA3bIBATh CYKJEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. Bemy-
1asi pojib MPUHAMIEKHUT MaTeMaTHKE B (DOPMUPOBAHUM AITOPUTMUYECKOIO MBILIUICHUS U BOCIHUTAHHUU
YMEHUI JeUCTBOBATh MO 33JIaHHOMY QJITOPUTMY M KOHCTPYHpPOBATh HOBbIE. B Xoze pemienus 3agauy —
OCHOBHOI y4eOHOHM JesTeNbHOCTH Ha ypOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpYECKas W MPUKJIaIHas
CTOPOHBI MBILIUICHHUS.

OOydeHne MaTeMaTUKE J1aeT BO3MOXKHOCTH Pa3BUBaTh y Yy4alIUXCSd TOYHYIO, YKOHOMHYIO U HWH-
(dhopMaTUBHYIO peYb, yYMECHHE OTOMPATh HAMOOJIEee TOIXOJSIINE S3BIKOBbIC (B YACTHOCTH, CHUM-
BOJIMYECKHE, TpauuecKue) cpecTna.

Matemaruueckoe oOpa3oBaHHE BHOCHT CBOHM BKJIaa B (hOpMHpOBaHUE OOIIEH KYIbTYPHI Y€lIOBEKa.
Heo0xouMbIM KOMIIOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU SIBJIsSIETCS 00lee 3HAKOM-
CTBO C METOJIaMH MO3HAHUS IEHCTBUTEIBLHOCTH, MPEJCTABICHUE O MPEIMETE U METOJE MAaTEMATUKH, €ro
OTJIMYUS OT METO/IOB €CTECTBEHHBIX U T'YMaHUTAPHbBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHHSI MAaTeMAaTUKH
JUTS pEIIEHUs] HAyYHBIX U MPUKIAJIHBIX 3a7a4.

N3ydyenne MaTeMaTHKH CIIOCOOCTBYET 3CTETHUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHMMAHUIO KPAaCcOThI
U U3AMIECTBA MAaTEMAaTUYCCKUX PACCYKICHUH, BOCIPHUATHIO TEOMETPUICCKUX (HOPM, YCBOCHHIO HJICH
CUMMETPUH.

Ucropust pa3BuTHs MaTEeMaTHYECKOTO 3HAHUSA Ja€T BO3MOXKHOCTH MOMOJHUTH 3amac HCTOPHUKO-
HAyYHBIX 3HAHHUH MIKOJbHUKOB, CHOPMUPOBATH y HUX MPEACTABICHUS O MAaTEMAaTHKE KaK 4acTH oOrieue-
JIOBEYECKOM KYJIBTYphl. 3HAKOMCTBO C OCHOBHBIMU HUCTOPUYECKUMH BEXaMU BOSHHUKHOBEHHS U Pa3BUTHS
MaTeMaTU4eCKOW HayKH, C UCTOPUEHN BEIMKUX OTKPBITUH, HMEHAMU JIFOIEH, TBOPUBILINUX HAYKY, JOJIKHO
BOWTH B UHTEIUICKTYAJIbHBIN Oarax KakJ1oro KyJIbTypHOT'O YeJIOBeKa.

Mecto yueOHOro npeamera B basucHom yueoOHom
(oOpa3oBaTe/ibHOM) IJIAHE

bazucHblil yueOHbIH (00pa30BaTeNbHbIN) IUIaH Ha U3yYEHUE MaTEMAaTUKU B OCHOBHOM IIKOJIE€ OTBOAUT
5 y4eOHBIX YacOB B HEJEIIO B TEUEHHUE KaXJOro rojaa odydeHus, Bcero 875 ypokoB. W3 miKoIbHOTO
KOMIIOHEHTa 00pa30BaTeIbHOTO YUPEXKACHUS BblJesseTcs 1 yac B HeIe 0 Ha U3y4eHHe MAaTeMaTHKH B 5-
9 knaccax, TakuMm 00pa3oM, KOJIMUYECTBO YacOB B HEJIEIIO yBeIu4deHo 110 6, 3HauuT Bcero 1050 ypokos.

Cornacno ba3zucHoro yuebHoro (o0pa3oBaTeNnpHOr0) MIaHa B 5—~6 Kjlaccax u3ydaercs npeamer «Ma-
TeMaThKa» (MHTETPUPOBAHHBIA MpeaMeT), B 7—9 kiaccax - «Maremartukay (BKIIOYAIOIINN pa3/esbl
«Anrebpa» u «l"eoMeTpus»)

[Ipenmer «MaremaTuka» B 5—6 kiaccax BKIOYaeT apupMeTHUECKUI MaTepual, 3J1€MEHThI allreOpsl U
Te€OMETPHH, a TAKXKE 3JIEMEHThI BEPOSATHOCTHO-CTATUCTUYECKOMN JINHUM.

[Ipenmer «Matematuka» B 7 — 9 Kjaccax BKJIIOYAET B c€0s HEKOTOPBIE BOMIPOCH apu(PMETHKH, Pa3BU-
BAIOIIME YMCIIOBYIO JIMHUIO 5—06 KJIaccoB, aireOpandeckuii Marepua, 3JeMeHTapHble (pyHKIUH, JIeMEH-
TBHI BEPOSITHOCTHO-CTATHCTHYECKOW JIMHUH, a TAK)KE TEOMETPHUECKUI MaTepHral, TPaAUINOHHO U3yJaroT-
Csl, €BKJIM/1I0Ba TEOMETPUs, 2JIEMEHThI BEKTOPHOH alreOpbl, FeoMeTprUecKre NpeoOpa3oBaHusl.

Paznen «Anrebpay» BKIIIOYa€T HEKOTOPBIE BOMPOCHI apu(PMETUKH, PA3BUBAIOIINE YUCIOBYIO JIMHUIO 5—
6 KJIaccoB, COOCTBEHHO alNre0pandeckuil MaTepual, JIeMeHTapHbIe (PYHKIUH.

B pamxkax yueOHoro pazzaena «['eomeTpus» TpaAUIIMOHHO MU3Yy4alOTCs, €BKIUA0BA T€OMETPUS, dIIEMEH-
ThI BEKTOPHO! areOpbl, reOMETpUUECKUE MPeoOpa3oBaHusl.



Pe3yabTarhl H3yyeHus y4eOHOro nmpeamMera

I/ISY‘-IGHI/IG MaTeMaTUKU B OCHOBHOM IIIKOJIE Ja€T BO3MOXKXHOCTb 06y‘-IaIOH_II/IMC$I A0CTHUYb CIICAYIOIIUX PC-
3YJIbTATOB PA3BUTHA:

| B auunocmuom nanpagnenuu:
. YMEHHE SCHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHON M TUCbMEHHON
peuu, MOHUMATh CMBICH MIOCTABJICHHOM 3a/1auu, BHICTPAUBaTh apryMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI;

. KPUTUYHOCTh MBIIUICHHS, YMEHHE PACIIO3HABaTh JIOTHUYECKU HEKOPPEKTHBIC  BBICKA3bl-
BaHUs, OTJINYATh TUTIOTE3Y OT (haKTa;

. NPEJCTaBICHUE O MaTeMaTH4eCKOH Hayke Kak c(epe 4YeloBEeYeCKOM NesTeTbHOCTH, 00
JTarax ee pa3BUTHS, O €€ 3HAYUMOCTH JIJISl PA3BUTHS [IMBUJIH3AIIHN;

. KpPEaTUBHOCTh MBINUICHHS, WHUIIMATHBA, HAXOMYHUBOCTh, AaKTUBHOCTh IPU PEIICHUU Mate-
MaTHYECKHUX 3a71ay;

. YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3yIbTaT YUeOHOM MaTEMaTHIECKOH eI TeIbHOCTH;

. CIIOCOOHOCTH K IMOIIMOHATLHOMY BOCIIPUSTHIO MAaTEeMaTUUECKUX OOBEKTOB, 3a]1a4, pelie-

HUMW, PaCCyKIECHUM;
Il Bmemanpeomemnom nanpaenenuu:

* IepBOHAYAJbHBIC NPEACTABICHUSA 00 UIESAX U O METOJIaX MaTEMAaTUKU KaK YHHBEPCAIbHOM
A3BIKE HAYKU U TEXHUKHU, CPEICTBE MOJEINPOBAHUS SABJICHUHN U IIPOLIECCOB;

* yYMEHME BHUJECTh MAaTeMaTHUYECKYIO 3a/lady B KOHTEKCTEe MPOOJEMHON CUTyalluM B APYTUX
JUCLUIUINHAX, B OKPYXKaIOIIEeH KU3HU;

* YMEHHUE HaXxOJWUTh B Pa3IMUHBIX UCTOYHHKAX MH(OPMALMIO, HEOOXOJUMYIO JUIsl peIIeHUS
MaTeMaTHYeCKUX MpobiieM, PEICTaBIATh €€ B OHATHOM (opMe, IPUHUMATh PELICHUE B YCIOBH-
SIX HETIOJIHOW M M30BITOYHON, TOYHOHM U BEPOSTHOCTHOHN MH(MOpMAIHH;

* yMEHME NOHHMMAaTh M MCIIOJIb30BaTh MaTEMAaTUYECKHE CPENCTBA HArJIIHOCTH (rpaduxw,
Jyarpammbl, TaOJIHIIBI, CXEMBI U Ap.) U1 WUTFOCTPALlMU, UHTEPIPETALlUU, apIyMEHTal1H;

* yYMEHHME BbIBUraTh TMIOTE3bl IPU PELICHUH Y4EOHBIX 3a/ad, MOHMMATh HEOOXOAUMOCTb
UX NPOBEPKH;

* yYMEHHE NPUMEHATh MHIYKTUBHBIE M JCTYKTHBHbIE CIOCOOBI pacCyXIEHWUH, BUJETh pa3-
JIMYHbIE CTPATETUN PELIeHUs 3aay;

* TIOHMMaHHUE CYIIHOCTH aJTOPUTMHUUYECKUX NPEANHCAHUNA M YMEHHE JNEHCTBOBAaTh B COOT-
BETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSITEJIbHO CTaBUTh LI€JIM, BHIOUPATh U CO3/1aBaTh aIrOPUTMBI JUIs pEIICHUs
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

* YMEHHUE IUIAHUPOBATh U OCYIIECTBIATH ACSITEIBHOCTD, HAIIPABJICHHYIO Ha PELICHHE 3a/1a4
HCCIIEIOBATENLCKOIO XapaKTepa;

Il B npeomemnom nanpasénenuu:

e oOBJjajeHue 0A30BBIM NOHITUMHBIM aNapaToM [0 OCHOBHBIM pa3JiesiaM COJIep KaHMsl, IIpe/icTaBe-
HUE 00 OCHOBHBIX M3Yy4aeMbIX MOHATHUAX (YUCIIO, TeoMeTpuyecKas Gpurypa, ypaBHeHHE, QYHKIINS,
BEPOATHOCTH) KAK BAKHEHUIINX MAaTEMaTHYECKUX MOJENAX, MO3BOJIAIOIINX ONUCBHIBATH U U3ydaThb
peaibHbIE MPOLIECCHI U SBJICHUS;
yMeHHE paboTaThb C MaTeMaTHYECKHUM TEKCTOM (aHalIM3MpOBaTh, U3BJIEKAaTh HEOOXOAUMYIO HH-
¢dopmanuio), rpaMOTHO MPUMEHATh MAaTEMAaTHYECKYI0 TEPMUHOJIOTUIO M CHMBOJHKY, MCIOIb30-
BaTh PAa3JIMYHBIC S3bIKU MATEMAaTHUKHU;

e yMEHHE NMPOBOAUTH KIaccu(UKALUK, TOTHUYECKHE 0OOCHOBAHHUS, J0KA3aTEIbCTBA MATEMAaTHUECKUX

YTBEPKICHUH;
® yMEHHE pacro3HaBaTh BUJbl MATEMAaTUYECKUX YTBEPKICHHUH (aKCHOMBI, ONpe/IeNIeHNUs, TEOPEMBI U

1p.), IpsSMble U OOpaTHBIE TEOPEMBI;
® pa3BUTHE MPEACTABICHUI O YMCIE U YUCIOBBIX CHCTEMAaX OT HATypalbHBIX JO JEHCTBUTEIbHBIX

qlucel, OBJIa/ICHUE HAaBbIKAMHU YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCIICHUN;



® OBJIQJICHUE CHUMBOJIBHBIM SI3IKOM ajreOphl, MpUEeMaMH BBITIOJHEHHS TOXXKIECTBEHHBIX IMpeodpa-
30BaHUH PALMOHAJIBHBIX BBIPAKCHUM, PCLICHUsS YPABHEHHUM, CUCTEM YPABHEHUM, HEPAaBEHCTB U
CHUCTEM HEPABEHCTB, YMEHHE UCIOJIb30BaTh UJCI0 KOOPAMHAT Ha INIOCKOCTHU ISl MHTEPIPETAlun
ypaBHEHMI, HEPABEHCTB, CUCTEM, YMEHUE IPUMEHSTH ajredpandeckue npeodpa3oBanus, anmapar
YPAaBHEHUI U HEPABEHCTB AJIS PELIEHUS 3a7a4 U3 PA3IMYHBIX Pa3/IelIoB Kypca;

® OBJIQJICHUE CHUCTEMOH (YHKIMOHAIBHBIX MOHATHHA, (YHKIIMOHAJIBHBIM S3BIKOM M CHMBOJIUKOM,
yMEHHUE Ha OCHOBE (PYHKIMOHAJIHHO-TpaQUUECKUX NMPEACTABICHUN ONUCHIBATH M aHATH3HPOBATH
pealIbHbIE 3aBUCUMOCTH;

® OBJIAJICHUE OCHOBHBIMH CIIOCOOAMM IPEACTABJICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX; HATMYKE
MPEJCTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B pEallbHOM MHUPE M O PA3IUYHBIX CIOCO0ax
UX U3Y4YECHHUS], O BEPOSTHOCTHBIX MOJIEIAX;

® OBJIAJICHUE IEOMETPUUECKUM SI3BIKOM, YMEHHUE MCIIOJIb30BaTh €r0 ISl ONMCAHUs IIPEIMETOB OKPY-
KAIOIIETO MHpa, Pa3BUTHE IMPOCTPAHCTBEHHBIX NPEACTABICHUNA W HM300pa3UTENbHBIX yMEHUH,
IpUOOpETEHNE HABBIKOB FEOMETPUUECKUX [TOCTPOCHHUIA;

® YCBOCHHME CHCTEMAaTHMYECKUX 3HAHHUH O MJIOCKUX (PUTYpax M UX CBOIMCTBAX, a TAK)KE HA HATJISITHOM
YPOBHE — O IPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IIPUMEHATh CUCTEMATHYECKUE 3HA-
HUS O HUX JUIS PELICHHsI TEOMETPUUECKUX U MPAKTHYECKUX 3a1a4;

® yMEHHS U3MEPSATh JUIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, HCIOIb30BATh (OPMYIIbI I HAXO0XKICHUS
NIEPUMETPOB, IO U 00bEMOB reOMETPUIECKUX (pUryp;

® YMEHHE NPUMEHSITh U3Y4YCHHBIE MOHATHS, PE3yJbTaTbl, METOABI Ul PEIUCHUs 3ahad IpPaKTH4e-
CKOTO XapakTepa M 3aJay M3 CMEKHBbIX AMCLUMIUIMH C UCIOJb30BaHUEM IIPU HEOOXOIUMOCTHU
CIIPaBOYHBIX MATEPHAIIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.

Ilnanupyembie pe3yJbTAaThI H3yYeHHUs] Y4eOHOI0 MpeaMeTa, Kypca

HarypaasbHblie uncaa. [Ipodou. PaunonajabHbie yncia

BhIlyCKHUK HAy4UTCA:

* [IOHUMATh OCOOEHHOCTHU JAECITUYHOU CUCTEMBI CUUCIICHUS;

* OIIEpUPOBATH MIOHATUAMU, CBA3AHHBIMU C JIEJIUMOCTBIO HAaTYPAJIbHBIX YUCE;

* BhIpa)kaTh YKCJa B SKBUBAJIEHTHBIX (popMax, BbIOMpasi Hanbosee MoAXOAsIly0 B 3aBUCUMOCTH OT
KOHKPETHOU CUTYALUH;

* CPaBHMBATh U YNOPAJ0YNBATH PALIHOHATIBHBIEC YNCIIA;

* BBINOJIHATE BBIYUCIICHUS C PALlMOHAJIBHBIMU YMCIIAMM, COYETAast YCTHBIE U NMUCBbMEHHBIE NPUEMBI
BBIYMCIICHUM, IPUMEHEHHE KAJIBKYJIATOPA;

* KCIIOJIb30BaTh MOHATH U YMEHHUs, CBS3aHHBIE C IIPONOPLIMOHAIILHOCTBIO BEJIMUMH, ITPOLICHTAMH, B
XOJI€ PEIICHN MaTEMaTUYECKUX 33/1a4 U 3a7]a4 U3 CMEKHBIX IIPEMETOB, BBIITOIHATh HECIIOKHBIE MPAK-
TUYECKUE PACYETBHI.

BBINYCKHHK OJIYYUT BO3MOKHOCTb:

* I03HAKOMUTBCS C MO3UIIMOHHBIMU CUCTEMAMHU CUMCIIEHUS C OCHOBAHUAMM, OTJINYHBIMHU OT 10;

* yriyOUTh U pa3BUTh MPEACTABICHUS O HATYypaJIbHBIX YMCIIaX U CBOMCTBAX JEIUMOCTH;

* HAyYUTbCS HCIIOJIBb30BaTh MPHUEMBI, PAllMOHAIN3HUPYIOIINE BBIYMCICHUS, NPUOOPECTH MPHUBBIYKY
KOHTPOJIMPOBATh BEIYUCIIECHUS, BEIOMPAst MOIXOAALIMM U1l CUTyalllu CIIOCO0.

JledcTBUTEILHBIE YHCJIA

BBIHVCKHI/IK Hay4YHUTCA:

¢ UCTI0JIb30BATh HAYAJIBHBIC MTPCACTABJIICHHUA O MHOKCCTBC ,Z[CﬁCTBPITCJIBHBIX YHUCCII,

® OIICpUPOBATH MMOHATHUEM KBAJAPATHOT'O KOPHs, IPUMCHATH €TI0 B BEIYUCIICHHUAX.
BEIIYCKHUK HOTYYUT BO3MOKHOCTb:

® Pa3BUTH MPEACTABIICHHUE O YUCJIC U YUCIIOBBIX CUCTEMAX OT HATypPaJIbHBIX OO0 HeﬁCTBHTeHBHBIX qHu-
CCJI; O poJIA BBIYMCIICHUII B IIPAaKTUKCE,




* Pa3BHUThH U yIIIYOUTh 3HAHUS O JIECATUYHOMN 3aIKCH IEHCTBUTENBHBIX Yncen (MEpUoANIECKUe U He-
NEPUOINIECKUE IPOOH).

I/I3MepeHI/IH, l'Ipl/Iﬁ.]'II/I)KeHI/Iﬂ, OICHKH

BhBIITYCKHUK HAYYUTCS:

* CTIOJIb30BaTh B XOJI¢ PEUICHHUs 3a1ad dJIeMEHTapHbIC NPEJCTABICHUS, CBS3aHHBIE C TPHOIH-
JKEHHBIMHU 3HAYCHUSIMH BEJIMUMH.

BEIYCKHUK TOTYYUT BO3MOKHOCTb:

* [IOHSTh, YTO YHMCJIOBBIE JAHHBIC, KOTOPbIE MCIOJIB3YIOTCS ISl XapaKTEPUCTUKU OOBEKTOB OKpY-
KAIOIIETO MHPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, UTO TIO 3aITUCH MPUOTIKEHHBIX 3HAYE-
HUM, COIepKaTUXCsl B MHGOPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYJIUTh O TIOTPEITHOCTH MPUOITMIKCHUS;

* IOHSATH, YTO MOTPEIIHOCTh PE3yJIbTaTa BBIUMCICHHUH JTOJDKHA OBITh COM3MEpPUMA C MOTPEITHOCTHIO
HWCXOJHBIX JaHHBIX.

AsredOpanyeckue BbIpasKeHMsI

BbITyCKHUK HAY4HTCS:

* OIIEpUPOBATh MOHATUAMHU «TOXKIECTBO», «TOKIECTBEHHOE IpeoOpa3oBaHMUEy», pelaTh 3ala4yH, Co-
neprkamre OyKBeHHBIC JaHHBIC; padoTaTh ¢ (OPMYyIIaMu;

* BBITNIOJIHATD [IPe0Opa30BaHUs BEIPAXKEHUH, COAEPIKAILMX CTETIEHH C IIeJIbIMU NOKa3aTeNsIMU U KBaJl-
paTHbIE KOPHU;

* BBITNIOJIHATH TOXKJECTBEHHBIE IPE0Opa30BaHMs PALlMOHAIBHBIX BBIPA)KEHUIH HA OCHOBE IPaBHII JIEii-
CTBUH HaJl MHOTOYJIEHAMHU U alIredpandecKuMH JIpoosimu;

* BBITNOJIHATD PA3JI0’KEHHE MHOTOWJICHOB HAa MHOKUTEIH.
BbINyCKHUK TOJYYUT BO3MOYXKHOCTb HAYYUThCSL:
* BBINOJIHATH MHOT'OIIArOBble IPeoOpa30BaHusl PAllMOHAIBHBIX BBIPAKEHUN, IPUMEHSIS LIMPOKUIT Habop
CIIOCO0OB U PUEMOB;
* IPUMEHSATH TOKJECTBEHHBIE PEOOPa30BaHMsI Ul PELICHUS 3aa4 U3 Pa3IMYHbIX pa3esioB Kypca
(HampuMep, A1 HaXOXKACHUST HAanOOJIbIIIEr0/HAMMEHBIIETO 3HAYCHUS BBIPAYKEHHS).
YpaBHeHus

BhInycKHMK Hay4YuTCS:

* pematb OCHOBHBIE BHJIbl PALIMOHAIBHBIX YPABHEHHH C OJTHOM MEpEeMEHHOM, CUCTEMBI JBYX YpaB-
HEHUH C IByMsl IEPEMEHHBIMY;

* [IOHUMAaTh YPaBHEHHE KaK BAKHEHIIYI0 MaTEeMAaTUYECKYIO MOJEIb JJIs ONHUCAaHUS U U3yYeHUs pas-
HOOOpa3HBIX pealibHBIX CUTYAIUi, PeIIaTh TEKCTOBBIE 33/1a4H alNreOpanuyecKuM METOI0M;

* IPUMEHATH TpapUUecKHe IPeACTaBICHUS [JIsl HCCIEAOBAaHUS YpaBHEHUMH, HCCIEIOBaHUS U pe-
LIEHMSI CUCTEM YPaBHEHUH C JBYMsI IEPEMEHHBIMU.

BhINyCKHUK TOJTYYUT BO3MOYKHOCTbD:

* OBJIAJIETh CIIELMAJIbHBIMU NMPUEMAMH PELIEHUS YPaBHEHHUH M CUCTEM YPaBHEHUM; YBEPEHHO IIpH-
MEHSTh almnapar ypaBHEHUH Ul pelIeHus] pa3HOOOpa3HbIX 33a]a4 U3 MAaTEMaTUKH, CMEXHBIX NPEAMETOB,
MPAKTUKH;

* IPUMEHSATH TpaduyecKue NPEJCTABICHUS Ul UCCIIEeI0OBaHUSl ypaBHEHUI, CUCTEM YpaBHEHMM, CO-
JepKalnux OyKBeHHbIE KO3(DPUIIEHTHI.

HepaBencrBa

BI)IHVCKHI/IK HAay4YUTCA:

* [IOHUMAaTh U NPUMEHATH TEPMHUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM HEPABEHCTBA,
CBOMCTBA YHCIOBBIX HCPaBCHCTB,

* pemaTh JMHEWHbIE HEPABEHCTBA C OAHON NEPEMEHHOM M MX CHCTEMBI;, peuiaTh KBaJpaTHbIE Hepa-
BEHCTBA C OMOPOil Ha rpaduueckre NpeaCTaBICHNUS;

* IPUMEHATH allapaT HEPABEHCTB IS PELICHMs 3a/1a4 U3 Pa3JInYHbIX pa3JeioB Kypca.




BEINYCKHUK TOTYYUT BO3MOYKHOCTH HAYYUThCS:

* pa3HOOOpa3HBIM MPUEMAM J0KA3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH allliapaT HEPaBECHCTB
JUTSL peIlieHusl Pa3HOOOPa3HBIX MATEMATHUECKHX 3a71a4 U 33714 U3 CMEXKHBIX MPEMETOB, IPAKTHKHY;

* IPUMEHSTH TpadUUecKue MPeICTABICHHS JIJIsl UCCIICIOBAaHUS HEPABEHCTB, CUCTEM HEPaBEHCTB, CO-
JepKamux OyKBEHHbIE KOA(P(HUIIMCHTHI.

OcHoBHbIE NOHATHS. UK c/I0BbIE (PYHKIIMU

BbInyCKHUK Hay4uTCs:

¢ IOHUMAaTh W HCIIOJIB30BAaTh (byHKI_II/IOHaJIbHBIG INOHATHUA U SA3BIK (TCpMI/IHbI, CHUMBOJIMYECKHE 000-
3HAUYEHUS);

* CTPOUTH I'pauKU JIEMEHTAPHBIX QYHKIMI; UCCIe10BaTh CBOMCTBA YMCIOBBIX (DYHKIIMH HA OCHOBE
M3yUYCHHUS TTOBEICHUS UX IPahUKOB;

* IOHUMATh (YHKLHUIO KaK BaKHEHMIIYI0O MaTEMAaTUYECKYI0 MOJEINb I OMMCAHUS MPOLECCOB U SIB-
JICHUN OKpYyXaromero Mmupa, NpuMCEHATb (bYHKI_[I/IOHaJILHbe/'I SI3BIK IJIs1 OIIMCaHUSA W HUCCIICAOBAHHUA 3aBH-
CUMOCTEN MKy GU3NYECKUMU BEIMYMHAMHU.

BBIHVCKHI/IK TTOJIYYHUT BO3MOXHOCTh HAYUYUTHCA:

* IPOBOJIUTh UCCIIEJIOBAHUS, CBA3aHHBIE C U3YUYEHUEM CBOWCTB (DYHKLMII, B TOM YHCIE C HCIOJIb-
30BaHHEM KOMIIBIOTEpA; HAa OCHOBE Ipa)MKOB M3yUEHHBIX (YHKIUH CTPOUTH OOjee CIOXKHBbIE rpaduKu
(KycOouHO-3aJJaHHBbIE, C «BBIKOJIOTHIMU» TOYKAMH U T. I1.);

¢ UCII0JIB30BAaTh CI)YHKIII/IOHEL]II)HI)IG MMpEaACTaBJIICHHUA W CBOMCTBA (1)YHKIII/H71 AJid pCIICHUS MaTreMa-
TUYECKHX 3a/1a4 U3 PA3JIMUHBIX pa3JesioB Kypca.

YucJi0BbIe NOCJIEA0BATEIbHOCTH

BhIlyCKHUK HAay4uTCA:

* [IOHUMAaTh U UCII0JIb30BATh S3bIK I10CIEN0BATEILHOCTEN (TEPMUHBI, CUMBOJINYECKHE 0003HAUEHNUS);

* IPUMEHSTH GOPMYIIbI, CBSI3aHHBIE C apU(PMETUYECKON 1 TeOMETPUUECKON Tporpeccueit, u anmapar,
c(OPMHPOBAHHBIN NTPU U3YUEHHUH JPYTUX Pa3AeioB Kypca, K pEIIeHUIO 331a4, B TOM YHCJIe ¢ KOHTEKCTOM
13 peajbHOM )KU3HU.
BbINYCKHUK TOJYYUT BO3MOYXKHOCTb HAYYUTHCS:

* pemiatb KOMOMHUPOBAHHBIE 33/1a4U ¢ IPUMEHEHHuEM (OopMyJI N-TO YiIeHAa U CyMMBI NEPBBIX N uJie-
HOB apU(PMETUUECKOI U TeOMETPUUYECKON IPOrpeccuu, MPUMEHssl IIPU 3TOM annapaT ypaBHEHUN U Hepa-
BEHCTB;

* IOHUMAaTh apU(PMETUYECKYIO U TEOMETPUUYECKYIO IIPOrPECCUI0 Kak (YHKLHUU HAaTypaJllbHOTO apry-
MEHTa; CBSI3bIBaTh apU(PMETHUECKYIO MPOTPECCHI0 C JMHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C IKCIO-
HEHIUAJIBHBIM POCTOM.

OnucarejbHasi CTATUCTHKA

BhINyCKHUK Hay4MTCs HUCIIOJIB30BaTh MPOCTEHIINE CIOCOObI MPEACTABIECHUS U aHAJIM3a CTAaTUCTUYECKUX
JAHHBIX.

BhINYyCKHUK TOJYYUT BO3MOKHOCTH NMPUOOPECTH NMEPBOHAYAIBHBIM ONBIT OpraHU3aluu cOopa JaHHBIX
IIPU NMPOBEJCHUN ONPOCa OOIECTBEHHOT0 MHEHUS, OCYILECTBIIATh UX aHAIMU3, IPEACTABIATh PE3YIbTAThI
orpoca B BUJI€ TaOJIUIIbI, TUArPAMMBI.

Cayuaiinblie cOObITHSI U BEPOSITHOCTh

BBIHVCKHI/IK HAYYNUTCA HAXOJUTHh OTHOCHUTCIIBHYIO YaCTOTY U BEPOATHOCTD CHy‘—I&ﬁHOFO COOBITHS.

BEITYCKHUK IMOJAYYUT BO3MOXKHOCTH HpI/I06pCCTI/I OIIBIT ITPOBCACHUA cnyqaﬁHHx 9KCIICPUMCHTOB, B TOM
YHUCJIC C MOMOIIBbKO KOMIIBIOTCPHOTO MOACIINPOBAHUS, HHTCPIIPETALINN UX PE3YJILTATOB.

Kom0unnaropuka
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BEINYCKHUK HAYYHTCS peliaTh KOMOWHATOPHBIC 33a4i HA HAXOXKICHHE YHClia OObEKTOB WM KOMOMHA-
IHAH.

BEINYCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPHIM CIEIUATBHBIM MPHEMaM pelIeHHs] KOMOMHa-
TOPHBIX 3a]1a4.

Harasgnas reomMeTpus

BruITyCKHHUK HAYy4YUTCS:

* pacmo3HaBaTh Ha YepTEXkKaxX, PUCYHKAX, MOJICNIAX U B OKPYXKAIOIIEM MHUPE IUIOCKHE W MPOCTpaH-
CTBEHHBIC T€OMETPUICCKUE PUTYPHI;

* BBIYHUCIISATH 00BEM MPSIMOYTOJIBHOTO MMapalyIe/IeIUIIe a.
BEIYCKHUK TOTYYUT BO3MOKHOCTb:

* HAYYUTHCS BBIUUCISATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTYp, COCTABJICHHBIX U3
MPSAMOYTOJIbHBIX MapaJIICICIUIIE/IOB;

* pacmio3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJILHOTO Mapasuieenue/1a, TPaBUILHON MUPAMUIbI, 1TH-
JIMHJIpA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO MapalIeIeIHIe a;

* ONpENeNATh M0 JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYpHI JUHEHHBIE pa3Mepbl caMoil purypsl u
Ha000pOT;

* yIIyOUTh U pa3BUTh NMPEACTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYPaAX;

* HAYYUTHCS IPUMEHATDH IMOHATHUE PA3BEPTKU /JIs BBIIIOJIHEHHS IPAKTUYECKHUX PACUETOB.

I'eomerpuuyeckue Gpurypsbl

BhIlyCKHUK HAay4uTCA:
* [10J1b30BATHCSI SI3bIKOM T€OMETPUU ISl ONMCAHUS IPEIMETOB OKPY>KAIOILIEr0 MUpPa U UX B3aUMHOIO
PacIoJIOKEHUS;
* pacrio3HaBaTh W M300pakaTh HAa YEpPTEKaxX W PUCYHKAX TreoMeTpudeckue (Gurypsl u Mx KOHOH-
rypaunuu;
* HaXOAWTh 3HAYCHHS JIJIMH JIMHEHHBIX 3JIEMEHTOB (UTYp U MX OTHOIICHUS, TPAJYCHYIO MEPY YIJIOB
ot 0° mo 180°, mpuMeHsis onpeaeneHus, CBOMCTBA U MPU3HAKU PUTYpP U UX DJIEMEHTOB, OTHOILIEHUS (u-
ryp (paBeHCTBO, 1101001€e, CHMMETPUH, TOBOPOT, MapaslIeIbHbIH NEpeHoc);
* ONIEpPUPOBATh C HAYAJBHBIMU MOHATHSIMH TPUTOHOMETPUH U BBINOJHATH 3JIEMEHTApHbIE ONEpaluu
HaJ QYHKIHUSIMHU YTIIOB;
* pemarth 3aJ1a4M Ha JOKa3aTelIbCTBO, ONUPAACh HA N3yUYEHHBIE CBOICTBA (PUTYp U OTHOIIEHUN MEX-
Ty HUMH 1 IPUMEHSISI U3y4YE€HHbIE METObI JOKA3aTENIbCTB;
* pelaTh HECIOXKHbIE 3a7jaul Ha MIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aITOPUTMBI TIOCTPOEHHUSI C TIOMO-
UIbIO LIUPKYJIS U JIMHEUKU;
* pemarh nNpocTeiire IIaHUMETPUYECKHE 3a]1a4l B IPOCTPAHCTBE.
BhINyCKHHK TOJIYYUT BO3MOKHOCTb !
* OBJIQJIETh METOJAMHM PEILIEHUS 33/1a4 Ha BBIUMCICHUS U JI0OKA3aTeNbCTBA: METOJOM OT IMPOTUBHOTO,
METOOM MOA00US, METOI0M Iepedopa BApHAHTOB U METOZOM I'€OMETPUYECKHX MECT TOYEK;
* IpUOOPECTH OMBIT IPUMEHEHUS aNreOpanyeckoro U TPUrOHOMETPUYECKOr0 anmnapara u ujaen 1BH-
YKEHMSI IPU PELIEHUH FEOMETPUUECKUX 3aad;
* OBJIAJIETh TPAJAUIIMOHHON CXEMOW pelIeHUs 3a/1a4 HA IOCTPOEHUE C TIOMOIIBIO UPKYJIA U IMHEHUKU:
aHaJIn3, IOCTPOCHUE, JOKA3aTEIbCTBO U UCCIIEJOBAHMUE;
* HAy4YUThCS pElIaTh 33/Ja4d Ha MOCTPOEHHE METOJOM I'€OMETPHUYECKOT0 MECTa TOYEK U METOAOM
o100us;
* IpUOOPECTH ONBIT UCCIIETOBAHUS CBOMCTB MJIAHUMETPUUYECKUX QUTYP C IOMOIIBIO KOMIIBIOTEPHBIX
porpamu,
* MpUOOPECTH OMBIT BHIIOJIHEHHS TPOEKTOB MO TeMaM «I'eoMeTpuueckre npeodpazoBaHus HA IJIOC-
kocTuy, «IlocTpoeHue oTpe3koB no popmyier.
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H3MepeHne reOMETPUICCKHUX BCJIHYNH

BrbIITYCKHUK HAYYUTCS:

* HCIIOJIB30BAaTh CBOMCTBA U3MEPEHHUS IJINH, IJIOMIAACH U YTJIOB MPU PELICHUH 33a]]a4 Ha HAXOXKICHHE
JUTMHBI OTPE3Ka, IJTUHBI OKPYKHOCTH, UTHHBI IYTH OKPYKHOCTH, TPATYCHOU MEpPHI yIIia;

* BBIYHCIIATH IJIOMIAAN TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB, MMapajljieIorpaMMOB, Tpameluii, Kpyros
U CEKTOPOB;

* BBIYHUCIIATH JJIMHY OKPY>KHOCTH, JJIMHY TYTU OKPY>KHOCTH;

* BBIYHCIIATh JUTMHBI JIMHEHHBIX AJIEMEHTOB (DUTYp W HMX YTJIbI, HCIOIB3YsS (OPMYJbI JIUHBI OK-
PY>KHOCTHU U JJIUHBI TyTH OKPY>KHOCTH, (hOPMYIIBI TUIOIIaAei Guryp;

* pemiaTh 3a/1a4M Ha JI0Ka3aTeIbCTBO C UCIIOJIb30BaHUEM (DOPMYIT [UTHHBI OKPYKHOCTH U JUTHUHBI TyTH
OKPY)KHOCTH, GOpMYII IUIoIaaen puryp;

* pemaTh MpakKTHYECKUE 3aaYH, CBSI3aHHBIC C HAXO0XKICHUEM I€OMETPHUYECKUX BEIMYUH (HUCIOIB3YS
IIpU HEOOXOAMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPE/ICTBA).
BEINYCKHUK OTYYUT BO3MOYKHOCTh HAYYUTHCS:

* BBIYUCIIATH IUIOMIAAU (PUTYp, COCTABIEHHBIX M3 JBYX WM 0ojee MPsSMOYTOJIbHUKOB, Mapalljielnno-
IPaMMOB, TPEYTOJILHUKOB, Kpyra H CEKTOPa;

* BBIYHCIIATH IUIOIIAU MHOTOYTOJIBHUKOB, HCIONb3Ysl OTHOIICHHS] PAaBHOBEIUKOCTH M PaBHOCOC-
TaBJICHHOCTH;

* IPUMEHSTH ANTeOpanvdecKil 1 TPUTOHOMETPUYECKUI anmapaT U WU IBUKEHUS IPU PEIICHUHU 3a-
Ja9 Ha BBIYUCIICHUE TUIOIIAIEH MHOTOYTOJIbHHKOB.

Koopaunarsi

BhINyCKHHMK Hay4duTCA:

* BBIUUCIIATH JUIMHY OTPE3Ka 10 KOOPAMHATaM €ro KOHLOB; BBIYUCIIATh KOOPAUHATBI CEPEIUHBI OT-
peska;

* HCIIOJIB30BAaTh KOOPIAMHATHBINA METOJ Il U3yUEHUS CBOMCTB IPSAMBIX U OKPY’KHOCTEH.
BBINYCKHHK OJIYYUT BO3MOKHOCTb !

* OBJIaJIETh KOOPJAMHATHBIM METOIOM PEILECHMS 3a/1a4 HAa BBIYUCIICHUS U JOKA3aTEIIbCTBA,

* IpUOOPECTH OIBIT UCHOJB30BaHUS KOMIBIOTEPHBIX MPOTrpamMM Ui aHaJIM3a YacTHBIX CIIy4aeB B3a-
MMHOI'0 PacCIOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;

* IpUOOPECTH ONBIT BBIIOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpPAMHATHOTO METoJa IpH
pelIeHNY 3a/1a4 Ha BBIYUCIIEHUS U JOKA3aTeIbCTBaY.

BekTops!

BBINYCKHUK HAYIUTCS:

* ONIEPUPOBATh C BEKTOPAMH: HAXOAUTh CYMMY M Pa3HOCTH JIByX BEKTOPOB, 33JaHHBIX I€OMETPH-
YECKH, HAXOJIUTh BEKTOP, PABHBINM MPOU3BEICHUIO 3aJaHHOI0 BEKTOPA HA YUCIIO;

* HAXOJWTh JJIs1 BEKTOPOB, 3aJIaHHBIX KOOPJIUHATAMU: JUIMHY BEKTOpPA, KOOPAUHATHI CYMMBbI U pa3HO-
CTH JIByX U 0o0jiee BEKTOPOB, KOOPJAUHATHI IPOU3BEICHNUS BEKTOpPa Ha YHCIIO, IPUMEHSS TP HEOOXOIH-
MOCTH COYETATENbHBIN, IEPEMECTUTEIBHBIN U pACIPEICIUTEIIbHBIN 3aKOHBI;

* BBIYUCIIATh CKAJISPHOE IMPOU3BEIAECHUE BEKTOPOB, HAXOAUTH YIOJ MEXIYy BEKTOPaMH, YCTAHABIIMU-
BaTh NMEPIECHAUKYIISIPHOCTh MPSAMBIX.
BBINYCKHUK TTOJYIUT BO3MOYKHOCTD.:

* OBJIQIETh BEKTOPHBIM METOIOM JJIsl PEIICHUS 3a/1a4 Ha BBIYMCIICHUS U I0KA3aTeNIbCTBA;

* MPUOOPECTH OMBIT BBITOJHEHHUS MPOEKTOB HAa TEMY «IIPUMEHEHHE BEKTOPHOTO0 METOoAa MpHU pe-
IIEHWH 3aJ1a4 Ha BEIYHUCICHUS U JIOKA3aTEIbCTBA.
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CopneprxaHue 0OCHOBHOT0 001ero 00pa3oBaHus Mo yueOHOMY npeaMeTy

APUDOMETHUKA
HartypaabHble yncia.

Harypanbuslii psa. [ecatuynas cucrema cyucieHus. ApupMeTndeckue JCHCTBHs C HaTypalbHBIMU
gyrciaamu. CBoiicTBa apupMETHYECKUX ACHCTBUIA.

Crenens ¢ HaTypaJIbHBIM [1OKA3aTEIEM.

Yucnossle BBIPAKEHUs, 3HAYEHUE YHMCIIOBOIO BBIPAKEHHUs. IIOpAAOK IEHCTBHUI B YMCIIOBBIX BbIpaXKe-
HUSIX, UCIIOJIb30BaHKE CKOOOK. PelieHre TeKCTOBBIX 3a7a4 apu)METHUECKUMHU CIIOCOOaMH.

Henutenu u kpatusle. CBoOWCcTBa U npu3HaKu aenumoctu. [Ipocteie u coctaBHbie yncia. Paznoxenue
HaTypaJbHOI'O YMCJIA HA IPOCTbIE MHOXKUTENH. [leneHne ¢ 0CTaTKoM.

Apodu.

OO6bikHOBeHHBIE JapoOu. OcHOBHOE cBOMCTBO Jpobu. CpaBHEHHE OOBIKHOBEHHBIX ApoOeit. Apudme-
TUYECKUE IEUCTBUS C OOBIKHOBEHHBIMU /1po0sMU. Haxoxk1eHne 4acTu OT LENOro U LEJIOro M0 €ro 4acTH.

Hecsatuunbie apodu. CpaBHEHHE ACCATHYHBIX APOoOCi. ApudMeTHyecKre ACUCTBUSA C JECATHYHBIMU
npobsimu. IlpencraBienue necATUYHON IpoOH B BUAEC OOBIKHOBEHHON IPOOM M OOBIKHOBEHHOH B BUJIC
ECATUYHOH.

[IpolieHThI; HaX0Xk/I€HUE MTPOLIEHTOB OT BEJIMUYMHBI U BEJIUYMHBI 110 €€ npoueHTaM. OTHOILIEHKE; BbIpa-
YKE€HUE OTHOLLIEHUs B nporeHTax. [Iponopuus; o0CHOBHOE CBOMCTBO MPONOPLIUH.

Pemenune TekcTOBBIX 33129 apu(hMETHUECKUMHE CITOCOOaMHU.

PanmonajabHbIE YHCIA.

[TonoxxurenbHble U OTPULIATENIBHBIE YKCIa, MOAYJb Ynciaa. MHOXECTBO LeNbIX uyncen. MHOXKECTBO pa-
[IHOHAJIBHBIX YKCEIT; PAlMOHAIBHOE YUCIO KaK OTHOIIEHHE M/N, re m — IeI0e YUCIIO, 1 — HATYPajb-
Hoe yncio. CpaBHEHHE pAllMOHAIBHBIX YHCEN. ApH(PMETHIECKHE JEHCTBHS C PAllHOHAIBHBIMU YHCIIAMH.
CoiicTBa apudmerndeckux neicTBuil. CTENEHb C IIeJIbIM MOKa3aTeleM.

JeiicTBUTEIbHBIC YHCJIA.
KBagpartsslii kopeHb u3 uncna. Kopenb TpeTbeil cTeneHu.

IMousiTie 06 MPpPALMOHATLHOM uKcle. UppaioHanbHOCTh ncia V2 B HECOM3MEPUMOCTh CTOPOHBI U
nuaroHaiu kajapara. Jlecarnunble NpUOIMKEHUS UPPALMOHATIbHBIX YHCE.

MHOXeCTBO JEHCTBUTENbHBIX YHCENT;, MPEACTaBICHUE AECUCTBUTEIBHBIX YUCEN B BUAE OCCKOHEYHBIX
NecSITUUHBIX ApoOel. CpaBHEHHNE IEHCTBUTENBHBIX YHCEI.

KoopnunatHas npsmas. M3o00pakeHue yucea TOYKaMU KOOPJIMHATHOM mpsiMoil. YucioBble mpome-
KYTKU.
N3mepenus, npudInKeHnsl, OLCHKH.

Pa3mepbl 00bEKTOB OKpy’Karoliero Mupa (OT 3J€MEHTAapHBIX 4acTull A0 BceneHHol), IIUTETbHOCTD
IIPOLIECCOB B OKpY’KarolleM Mupe. Beinenenne MHoxuTenss creneHu 10 B 3anucu 4ucna.

[IpubnuxeHHoe 3HaYeHHE BEIWYUHBI, TOUHOCTh NpUOIMKEeHUs. OKpyriieHne HaTypalbHbIX UYHCEN U
necaTu4HbIX ApoOeil. [Tpukuaka 1 orieHka pe3ynbTaToB BHIYMCICHUH.

AJITEBPA
Auredpanyeckue BbIpasKeHHSs.

bykBeHHBIE BbIpakeHUS (BBIPAKEHUS C MEpeMEHHBIMU). YHcoBoe 3HaueHue OYKBEHHOT'O BBIPAKECHHUS.
JlonmycTruMeble 3HaueHUs nepeMeHHbIX. [loacTanoBka
BbIpa)XEeHUI BMecTo nepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHMI Ha OCHOBE CBOWMCTB apu(-
METHYECKHX AeicTBHil. PaBeHCTBO OyKBEHHBIX BbIpaxeHHH. T0XIeCTBO.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ cBoicTBa. OqHOUIEHBI U MHOrOWIEHbl. CTENeHb MHOTO-
wieHa. CiiojkeHue, BBIUNTaHUE, YMHO)KEHHE MHOTOWIEHOB. POpMyJIbl COKPALIEHHOTO YMHOKEHHUS: KBaJl-
pat cyMMBI U KBaJpaT pasHocTH. PopMysa pa3HOCTH KBaJaparoB. [IpeoOpazoBaHue 11€I0T0 BEIPAXKEHUS B
MHOro4JeH. Pa3nokeHue MHOrOWIEHOB HAa MHOXKHUTEIM. MHOrowieHsl ¢ ofgHoW nepemeHHou. Kopenb
MHorouieHa. KBagpaTHslil TpeX4iieH; pa3ioKeHHe KBaIPaTHOTO TPEXWIEHA Ha MHOKHUTEIIH.
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Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anreOpandeckoil npodu. CrnoxxeHue, BbIUUTAHUE, YMHO-
KEHUe, JelieHne anredpandyeckux apooeit. CTeneHp ¢ 1eIbIM IMoKa3aTeIeM U €€ CBOMCTRA.

ParmonanbHbie BEIpaXXEHUS U UX ITpeoOpa3oBanus. JJoka3zaTeabCTBO TOXKIECTB.

Kanparusie kopau. CBoiicTBa apu(MeTHUECKUX KBaJpaTHBIX KOPHEH M MX IMpUMEHEHHE K mpeolpa-
30BaHUIO YUCIIOBBIX BBIPAKEHUM U BHIYUCICHUSM.

YpaBHeHus.

VYpaBHenue ¢ oaHoil nepemeHHoil. Kopenb ypaBHeHus. CBOICTBA YMCIIOBBIX PAaBEHCTB. PaBHOCHIIB-
HOCTb YPaBHEHUU.

Jluneitnoe ypaBHeHue. KBanpaTHoe ypaBHEeHHe: GopMmyia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemienne ypaBHEHUM, CBOASIIMXCS K JIMHEHHBIM W KBaJpaTHbIM. [IpuMepsl penieHus ypaBHEHUH
TpeTheil M 4eTBepTOoil cTenenu. Pemenue qpoOHO-pallnOHAIbHBIX YPAaBHEHUH.

VYpaBHeHue ¢ 1ByMs iepeMeHHbIMU. JInHEtHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU, IPUMEPHI PEIICHUS
YpaBHEHUH B LIENBIX YUCIIAX.

Cucrema ypaBHEHUU C JIByMs IepeMEHHbIMU. PaBHOCHIIBHOCTH cucTteM. CHUCTEMBI JABYX JIMHEMHBIX
YpaBHEHUH C JBYMsI IEPEMEHHBIMU; PEIICHUE TIOJCTAHOBKOU U cioxeHueM. IIpumMepsl penienus cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMM.

Pemienne TeKCTOBBIX 3324 aNreOpandecKuM CIIOCOOOM.

JlexapToBbI KOOPAMHATHI Ha MIOCKOCTU. ['padmyeckas MHTepHpeTalus ypaBHEHUS C ABYyMs MepeMeH-
HbIMU. [ 'paduk TMHEHHOTO ypaBHEHHUS C IBYMsI IEPEMEHHBIMHU; YTIIOBOW KO PHUIIMEHT MPSMOH; yCIOBUE
napajuiebHOCTH NpsAMbIX. ['paduku mpocTediinx HeNMWHEHHBIX ypaBHEHUH: mapaboisa, rumnepoOona,
OKpYXHOCTh. ['padmueckast MHTEpIpETaNUs CHCTEM YPaBHEHHH C ABYMSI IEPEMEHHBIMHU.

Hepasencrsa.

YuciioBble HEPABEHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 0J1HOM nepeMeHHO. PaBHOCHIIBHOCTD Hepa-
BEHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OAHOW nepeMeHHoM. KBaipaTHble HepaBeHCTBA. CHCTEMbl HEPABEHCTB
C OJTHOM IIEPEMEHHOM.

OYHKIIHN
OcHOBHbIE IOHATHS.

3aBucuMocTd Mexnay BenuunHamu. [lonstre QyHkiuu. OOnacTh onpeneneHus U MHOXKECTBO 3Haye-
Huil pynkun. Crioco6sl 3ananus Gpyakmun. ['paduk pyakuun. CBoiicTBa (yHKIMIA, UX 0TOOpakeHHE Ha
rpaduxke. [Ipumeps! rpaguKoB 3aBUCUMOCTEH, OTpasKaIOIIUX pealibHbIe IPOIIECCHI.

YuciioBbie pyHKIUH.

OyHKIUY, ONMUCHIBAIONIME NMPSAMYI0 M OOpaTHYIO MPONOPLUOHAIbHBIE 3aBUCUMOCTH, UX TpapUKU U
cBoiicTBa. JIuneitnas gynkuus, ee rpaguk u cBoiicrBa. KBagpatuunas ¢yHkuus, ee rpaduk 1 cBOMCTBa.
Crenennble (yHKIMU C HAaTypaJbHBIMHU MOKa3zaTelssMu 2 U 3, ux rpaduku u cBoictBa. ['padukn QpyHK-
mun y =1 X1
YucinoBble nocae10BaTeIbLHOCTH.

[ToHsATHE YMCITOBOM MOCIIEIOBATENLHOCTH. 3a/laHue MOCIIEA0BAaTEIbHOCTH PEKYPPEHTHON (opMyIIon U
¢bopMmyIIo#t JI-TO useHa.

Apudmernueckast 1 reoMeTpuueckas mnporpeccud. @opmysbl JI-To 4jaeHa apu(pMETUIECKOW U reoMeT-
pHUECKON Iporpeccuii, CyMMbl IIEpBBIX 7 4jeHOB. V300pakeHue 4ieHOB apu(METHUECKON U reoMeTpH-
YECKOM MPOTpeccuii TOUKaMH KOOPJIMHATHOMN MIIOCKOCTH. JIMHEHHBIN M SKCIIOHEHIIMATBHBIN pocT. Cl1oXk-
HBIE ITPOLIEHTHI.

BEPOATHOCTB U CTATUCTUKA
OnucarejibHasi CTATHCTHKA.

[IpencraBnenure naHHbIX B Buie TaOmui, auarpamm, rpadukon. CmydaitHas uzMeHunBocTh. CTa-
TUCTHYECKHE XapaKTepUCTUKH Habopa JaHHBIX: CpelHee apupMeTHUecKoe, MeauaHa, HauOojbllee U
HauMeHbIlIee 3HaueHus, pa3Max. [IpeacrapneHne o BBIOOPOYHOM HCCIIEOBAHUH.

Cay4aiinblie COOBITHSI H BEPOATHOCTD.

[TonsiTHE O CITy4aifHOM OMBITE U CITy9ailHOM coObITUH. YacToTa cirydaitHOTOo coObITHS. CTaTUCTUYECKUI
MOJXOA K TOHSTHIO BEPOSITHOCTU. BEpOSTHOCTH MPOTHBOIONOKHBIX COOBITHHA. JlOCTOBEpHBIE U He-
BO3MOJKHBIE COOBITHS. PABHOBO3MOXKHOCTE coObITHI. Kimaccuueckoe onpesenieHrne BEpOITHOCTH.
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Komo0unaropuka.
Pemenne koMOMHATOPHBIX 3a/a4y niepedbopom BapuaHToB. KomOuHaTOpHOE MpaBmiio yMHOXKeHwHs. [le-
pecTaHOBKH U (haKTOpHall.

I'EOMETPUA
Harnsanas reomerpus

Harnsiiaele npeacraBieHuss o ¢urypax Ha IJIOCKOCTH: IpsAMasi, OTPE30K, Jy4, yroj, JOMaHas, MHO-
TOYTI'OJIbHUK, OKPYXKHOCTB, KpyT. UeTbIPEXyrOJIbHUK, IIPSIMOYTOJIbHUK, KBaApaT. TpeyroibHUK, BUABI Tpe-
yroapHUKOB. [IpaBuibHbIe MHOrOYroiabHUKH. M300paxkenue reomerpudeckux ¢uryp. Bzanmuoe pacro-
JIO’KEHUE JIBYX MPAMBIX, IBYX OKPYKHOCTEH, IPSIMOU U OKPY>KHOCTH.

JlinHa otpeska, nomaHoi. Ilepumerp MHoroyrospHuka. EnuHunbsl usmepeHus UMHbL. M3mepenue
JUIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3aJaHHON JUIMHBI.

Bupaer yrnos. I'pagycHas mepa yria. Mi3smepeHnue U NoCTpoeHHUe YIIoB € IIOMOIIBIO TPAaHCIIOPTHPA.

[TonsaTue muomanu GUrypsl; eIMHULBI U3MepeHus iomanau. [lnomans npsMOyroinbHUKA U MJIOLIAb
kBagpara. [IpubnuxeHHoe n3mMepenue miomaaeit Guryp Ha kiaeryatoi Oymare. PaBHoBenukue Gurypsi.

Harnsiiaele npeacTaBieHus 0 IPOCTPAaHCTBEHHBIX GUrypax: Ky0, mapajienenurnes, npusma, nupammuia,
map, cdepa, konyc, nuauHap. M3zo0paxkenue npoctpaHcTBeHHBIX (uryp. Ilpumepsr ceyennit. MHoro-
rpaHHuKU. [IpaBuiabHbIE MHOTOrpaHHUKH. [IprMephl pa3BepTOK MHOTOI'PaHHHUKOB, LIWUIMHIPA U KOHYCA.

[TonsiTue o6bema; equHULBI 00beMa. OOBEM NMPAMOYTOJIBHOIO Napajljienenunena, Kyoa.

ITonsiTue o paBenctBe ¢uryp. LlentpanbHas, oceBas U 3epKajbHas cUMMeTpuH. M300paxenne cuMMer-
PUYHBIX UTyp.

I'eomerpuuyeckue Gpurypsl.

[Ipsimbie u yrubl. Touka, mpsiMas, iockocTb. OTpe3ok, Jiyd. Yroi. Buael yrios. BeprukanbHbie u
CMEXHbIE yIiIbl. buccekrpuca yria.

[TapamiensHble M nepecekaroniyecs npsMele. [lepnenaukymnsapHeie npsmele. Teopembl 0 mapaieib-
HOCTH U NMEPHEHAUKYISIPHOCTH NpsiMbIX. [lepnenaukymsp u HakiIoHHas K npsiMoil. CepeTMHHBIN nepneH-
TUKYJISP K OTPE3KY.

['eomerpuueckoe MecTo Touek. CBOWCTBA OMCCEKTPUCHI YIila U CEPEIUHHOIO MEPIEeHIUKYIspa K OT-
PE3KY.

Tpeyronsauk. Bpicota, Mennana, OuMCCeKTpuca, CpenHss JUHHUA TPEYroibHUKA. PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE TPEYrOJIbHUKH; CBOWCTBA U NMPHU3HAKU PaBHOOEIPEHHOTO TpeyroiabHUKa. [Ipu3Haku pa-
BEHCTBa TpeyrojbHUKOB. HepaBeHcTBO TpeyroabHuKa. COOTHOLIEHUS! MEXKIY CTOPOHAMHU U yIilaMu Tpe-
yroiabHuka. CymMMa YIjoB TpeyrojibHuka. BHemrHue yribl TpeyroibHuka. Teopema QPaneca. [TonoOue
TpeyroiabHUKOB. [IpusHaku nonodbus TpeyroiabHukoB. Teopema Ilugaropa. CuHyc, KOCUHYC, TaHI€HC,
KOTaHT'€HC OCTPOro YIia MpsIMOYroJIbHOIO TpeyrosubHuKa U yrios oT 0 no 180°; mpuBeaeHue k octpomy
yriay. Pemienne npsMoyroyibHbIX TPeyroibHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. DopMy-
JIbl, CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJHOTO U TOTO0 K€ yIuia. Pemenue TpeyroiabHu-
KOB: TeOpeMa KOCUHYCOB M T€OpeMa CUHYCOB. 3aMedaTeIbHble TOUKH TPEYrOJbHUKA.

YetsipexyroabHuk. [lapanienorpamm, ero cBoiictBa u npusHaku. [IpsMoyronbHuK, KBajapar, poM0, Ux
CBOMCTBA W IIpU3HAKU. Tparnenusi, cpeaHss TMHUA TPACIUH.

MHoroyronpHuK. Beltykiible MHOTOyroiabHUKHA. CyMMa yIjioB BBIITYKJIOTO MHOTOYroJibHUKA. [IpaBuis-
HBIE MHOTOYT'OJIbHHUKHU.

OxpyxHocTtb 1 Kpyr. Jlyra, xopaa. Cexrop, cerMeHT. LleHTpanbHbIi yroi, BIUCAHHBIM Yroi; BEJIMYNHA
BIMCAHHOIO yria. B3anmMHoe pacnonokeHue npsMon U OKpYKHOCTH, ABYX OKpykHOocTel. KacaTenbHas u
CEeKyIllasi K OKPYXXHOCTH, UX CBOICTBa. BrivicaHHbIe U ONMCAaHHBIE MHOTOYTOJbHUKU. OKPYXHOCTh, BIIU-
CaHHas B TPEYTOJbHUK, U OKPYKXHOCTb, OIMCAaHHAs OKOJIO TPEyroJIbHUKA. BrHcaHHbBIE M ONHMCAHHBIE
OKPYKHOCTH IIPABUJIBHOTO MHOT'OYT'OJIbHUKA.

['eomerpuueckue npeobpasoBanus. [lonstue o paBeHctse Quryp. I[loHsTHe 0 ABMKEHHU: OceBas U
LEHTpaJIbHAsi CHMMETPUH, NTapaJlIeNbHbIN nepeHoc, moBopoT. [loHsaTHe 0 mo100uu GUryp u roMOTETHH.

[TocTpoeHns ¢ MOMOIIBIO IUPKYJIA U JUHEWKU. OCHOBHBIE 3a]1a4M HA IOCTPOEHUE: JEIIEHHE OTpe3Ka
IIOI10JIaM; ITIOCTPOEHHUE YyIJjla, PABHOTO JAHHOMY; IIOCTPOEHUE TPEYTrOJIbHUKA 10 TPEM CTOPOHAM; IIOCTPO-
€HHe MEepIeHIUKYIIApa K MpsIMO; MOCTpOeHHnEe OMCCEKTPUCHI yria; JeJIeHHe OTpe3Ka Ha 7 paBHBIX ya-
CTel.
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Pemenue 3agau Ha BBIUMCIEHUE, JOKA3aTENbCTBO U MTOCTPOEHUE C MCIOIb30BAHUEM CBOMCTB M3y4YCH-
HBIX Quryp.

H3mepenne reomeTpu4ecKux BeJTUYHH.

Jnuna otpeska. PaccTostHue ot Touku 10 npsAMoil. PaccTosiHre Mex 1y napajjiebHbIMU IPSIMbIMH.

[IepuMeTp MHOTOYroJIbHUKA.

JnrHa OKpy»XKHOCTH, YUCIIO JI; JJINHA TyTU OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEX/1Y BEJIMUYUHOMN LIEHTPAJIbHOTO yIila U JUIMHON AYTH OKpPY’KHO-
CTH.

[onsarue miomaay wiockux ¢uryp. PaBHococTtaBieHHble M paBHOBeNUKKUE GUrypsl. [Inomans npsmo-
yroieHuKa. [nomanu napamienorpamma, TpeyrojibHuka U tpaneuuu. Ilnomans mHoroyronsauka. I1io-
I3k KpyTa | 101316 cekTopa. COOTHOIIEHUE MEXKTy TUIOMIASIMH MTOTOOHBIX (QHUTYD.

Pemenuie 3a1a4 Ha BBIYMCIICHUE U JJOKA3aTEIbCTBO C UCIIOJIb30BAaHUEM M3YUEHHBIX (POPMYII.
Koopaunarsl.

VYpaBuenue npsmoi. Koopaunatel cepeaunbl orpe3ka. @opmyiia pacCTOSHUAS MEXAY IBYMs TOUKAMH
IIJIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.

BekTophbl.

Jmunaa (momynb) BekTopa. PaBeHcTtBo BekTopoB. Komnmuueapusie BekTOphl. KoopamHaTel BekTOpa.
YMHOXEHUE BEKTOpa Ha YUCII0, CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOpa MO JABYM HEKOJUIMHEApPHBbIM BEK-
TopaM. CkaliipHOE IPOU3BEIEHNE BEKTOPOB.

JIOTUKA U MHOXECTBA
TeopeTHKO-MHOKECTBEHHbIE IIOHATHS.

MHO0€eCTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB IIEPEUMCICHHEM DJIEMEHTOB, XapaKTEpUCTH-
yeckuM cBoiicTBoM. CTaHnapTHble 0003HAUYEHUSI YHUCIOBBIX MHOXecTB. IlycToe MHOXECTBO U ero 060-
3Havyenue. [lonmuoxxecTBo. OObETUHEHNE U TTEPECEUEHUE MHOKECTB.

Mnmroctpanysi OTHOIIEHUI MEKy MHOKECTBAMU C IIOMOILBIO Juarpamm Jinepa — BeHHa.
DJIeMeHTBhI JIOTHUKH.

Onpenenenue. AkcoMbl U TeopeMsl. [loka3arenbeTBo. [loka3aTenabcTBO OT IPOTUBHOTO. Teopema, 00-
paTtHas naHHoM. [Ipumep u KoHTpHIpHUMEp.

[ToHsiTHE O PAaBHOCHIIBHOCTH, CJI€IOBAHUHU, YIOTPEOIECHNE JIOTMYECKUX CBA30K, €CJIM TO B TOM M TOJIBKO
B TOM CJIy4ae, JOTUYECKHE CBSI3KU U, WIIH.

MATEMATHUKA B UCTOPHYECKOM PA3ZBUTUHN

Hcropuss ¢opmHupoBaHUs MOHATHS 4YMCa: HaTypajibHblEe YHCNA, JpOOU, HEJOCTATOYHOCTb pAaIHO-
HaJIbHBIX YUCEJI U1 TEOMETPUUECKUX U3MEPEHMN, HppalMOHalbHble yncia. CTapuHHBIE CUCTEMBI 3alIMCH
yucen. J[poou B Basuione, Erunte, Pume. OTkpbiTHE necaTHUHBIX Opobeil. CTapuHHBIE CUCTEMBI MED.
JlecaTuuHble 1pobu U MeTpudeckas cucrema mep. IlosBnenue orpunarenbHbx yucen u Hyns. JI. Mar-
Hunkuit. JI. Ditnep.

3apoxaeHue anreOpsl B Henmpax apudmeruku. An-Xopesmu. Poxnenne OykBeHHOW CHUMBOJHMKH. [1.
®epma, ®@. Buer, P. [lekapt. Ucropus Bonpoca o HaxoxaAeHUU (HOpMyJsl KOpHEH anredpanyeckux ypas-
HEHMI, Hepa3pelrMOoCTh B pajiuKajiax ypaBHEHU# creneHu, Oomnbiielt uetbipex. H. Tapranbs, x. Kap-
nano, H. X. AGens, O. ['anya.

N306perenne Meroaa KOOpAUHAT, MO3BOJISIFOIIETO MEPEBOUTH T€OMETPUUECKUE OOBEKTHI Ha A3BIK all-
reopsl. P. Jlexapt u I1. @epma. [Ipumeps! paznuyHbIX CUCTEM KOOPAUHAT Ha MJIOCKOCTH.

3amaua Jleonapno Iluzanckoro (®uboHauun) o kponukax, unciaa Gubonavyun. 3amava O MIaXMaTHOU
JOCKE.

Hctoku Teopun BEpOATHOCTEN: cTpaxoBoe Aeno, azapTHbie urpsl. [1. ®epma u b. Ilackans. . bepnyi-
mu. A. H. Konmoropos.

Ot 3emniemepus k reometpun. [Iudarop u ero mxomna. Panec. Apxumen. [loctpoenne mpaBUIBHBIX
MHOroyronsHUKOB. Tpucekius yrna. KBagparypa kpyra. YaBoenue kyba. Mcropus ymucna i1. 3o10Toe
ceuenue. «Havana» Epxinpa. JI. Ditnep. H. U. JlobaueBckuii. McTopus nsaToro mocrynara.

Codu3zmsl, mapagoKChl.

Pe3epB Bpemenu — 100 4
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TemaTn4eckoe IJIAHUPOBAHHE

C onmpeacjaeHueM OCHOBHBIX BH/10B y‘lCﬁHOﬁ ACATECJIbHOCTH H METANPEIMETHBIX YMCHI/Iﬁ U HABBIKOB

MATEMATHUKA
5—6 kaacenr (340 u)

OcHoBHOe coaecpKkaHme 1o TeMamM

XapakTepucTHKA OCHOBHBIX BH/I0B Jiesl-
TeJbHOCTH YYEHUKA (Ha YPOBHE Y4eOHBIX
JeicTBHIl)

MeTaﬂpeIlMeTHbIe YMeHUus U HABBIKHA

2

1. Harypaabnblie ynciaa (50+8=58 u)

Harypanbnbiii pan. JlecatndHas cucteMa CUHC-
neHus. ApudmeTHueckue ACUCTBUA C HATy-
panbHbIMU unciamu. CpolicTBa apudmernye-
CKHUX OEHCTBUH.

[TonsiTHEe O CTETIEHU C HATYpaJIbHBIM MOKa3aTe-
JIeM.

KBanpar u ky6 uucna.

UucnoBble BbIpaXEHUs, 3HAYEHUE YHUCIOBOTO
BbIpakeHHs. [lOpsAaOK JEWCTBUI B YHUCIOBBIX
BBIPKEHUSX, UCIOJIF30BaHNE CKOOOK.

Pemenue TekcTOBBIX 3amay apupMeTHUECKUMU
crocodamu.

Henurenu u kpatubie. HanbGompmmii oOmmii me-
TUTENb; HauMeHbIee odiiee kpatHoe. CBolicTBa
nenuMoctu. [Ipu3Haku nenumMocty Ha 2, 3, 5, 9,
10. IIpocteie u cocTaBHbIe uncia. Paznoxenue
HaTypaJbHOTO YMCJIa HAa POCTHIC MHOKHUTEITH.
JleneHue ¢ 0OCTaTKOM

OnuckiBaTh CBOMCTBA HATYPAJIBLHOIO psija.
Yurarh U 3aNUCBHIBATH HATypajbHbIE YUCIA,
CpPaBHMBATH U YIIOPSAJOYUBATH UX.

BBINOTHATL BBIUKCIEHUS C HATypaJbHBIMU
YUCJIAMH; BBIYHMCIIATH 3HAYECHUS CTETICHE.
@opMyJIMPOBATh CBOWCTBA apU(PMETHUIESCKHX
NEWCTBUM, 3allMChIBaTh MX C TMOMOIIBIO OYKB,
MpeoOpa3oBhIBaTh HA UX OCHOBE YUCIIOBBHIE BBI-
paxeHusl.

AHAJIM3UPOBATh U OCMBICJIHBATh TEKCT 3a-
a4y, nepepopmyMpoBaTh YCIOBHE, H3BJIe-
KaTh HEOOXOIUMYIO0 HH(OpPMAIHIO, MOAETUPO-
BaTh YCIIOBHE C ITIOMOIIBIO CXEM, PUCYHKOB, pe-
AJBHBIX IPEAMETOB; CTPOUTH JIOTHYECKYIO Iie-
MOYKY PacCyXKJICHHI; KPUTUYECKH OLEHMBATH
MOJyYEHHBI OTBET, OCYMIECTBJATHL CaMOKOH-
TPOJIb, POBEPST OTBET HA COOTBETCTBUE YCJO-
BHIO.

DopmMyJIMPOBATh ONPEICICHUS JEIUTENsT U

YMersb BUIETh MAaTEMAaTUYECKYIO 3a1a4y B
KOHTEKCTE NMPOOJIEMHON CUTYalllu B OK-
PYKaroLIeH )KU3HU.

IloHuMAaTh CyIIHOCTH aIrOPUTMHYECKHUX
NpEANUCAaHNN U YMEHHE IEUCTBOBATh B COOT-
BETCTBUHU C NPEUIOKEHHBIM AJITOPUTMOM.
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KpPaTHOTO, MPOCTOTO YHCIa M COCTABHOTO YHCIIA,
CBOWCTBA U MIPU3HAKH JICTUMOCTH.

Jloka3pIBaTh U ONMPOBEPTraTh C MOMOIIBIO
KOHTPIPUMEPOB YTBEPKICHUS O ICTUMOCTH YH-
cen. KnaccudummpoBaTh HaTypalbHbIC YUCIIA
(4eTHBIC U HEUETHBIE, TI0 OCTATKAM OT JICJICHUS
Ha3 U T. IL).

HcceaenoBarh npocTeiime YMCIOBBIE 3aKOHO-
MEPHOCTH, POBOJIUTH YHUCIIOBBIE IKCTICPUMEHTHI
(B TOM YHCIIE C UCIIOJIb30BAHUEM KAIIBKYJISATOPA,
KOMITHIOTEPA)

2. Jpoom

OObikHOBEHHBIE J1poOU. OCHOBHOE CBOMCTBO
npoou. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.
Apudmerndeckne IeHCTBUSI ¢ OOBIKHOBEHHBIMU
npobsimu. HaxoxeHue yactu OT LI€JIOTO U 1ie-
JIOTO I10 €T0 YacCTH.

Hecstuunple apodu. CpaBHEHHE JECATUUHBIX
napoOeil. Apudpmerndeckue IeHCTBUS € JecaTHy-
HbIMH ApoOsimu. IlpencraBneHue necaTUYHOU
ApoOu B BUJIe OOBIKHOBEHHOU IpOOU M OOBIKHO-
BEHHOMU B BUJIE IECATUYHOM.

OtHomwenue. [Iponopuus; OCHOBHOE CBOMCTBO
MIPOIOPLINH.

IIpoueHTsl; HaxOXKAEHWE TPOLIEHTOB OT BEJIH-
YUHBI U BEJIMYUHBI IO €€ POLIEHTaM; BbIpake-
HUE OTHOILEHUS B IIPOLIEHTAX.

Pemenne TeKCTOBBIX 3a/a4 apu(PMETHUECKUMHU
criocobamu

MogaeanpoBaTh B rpaduecKoOM, IpeIMETHON
(hopMe TIOHSITHSI U CBOMCTBA, CBSI3aHHBIC C TIOHS-
THEM OOBIKHOBEHHOM JIPOOH.

dopmMyMpoOBaTh, 3aNUCHIBATHL C I[OMOIIBIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOW ApoO-
0u, mpaBmiia AEUCTBUN ¢ OOBIKHOBEHHBIMH JIPO-
OsIMH.

IIpeoOpa3oBbiBaTh  OOBIKHOBEHHBIE  JIpOOH,
CpPaBHHMBATh M YMOPSIOYUBATH HX. BBINOJHATH
BBIYUCJICHUS] C OOBIKHOBEHHBIMU JPOOSMH.
YurtaTth ¥ 3aNMCHIBATH JIECATUYHBIC JPOOH.
IIpencraBasaTh OOBIKHOBEHHBIE JPOOH B BUJE
JECSITUYHBIX U JIECATUYHBIE B BHJIE OOBIKHOBEH-
HBIX; HAXOAHUThb JIECATHYHBIC MPUOIKESHUS
OOBIKHOBEHHBIX JIPOOEH.

CpaBHUBATh U YHNOPAA0YMBATH JCCITHYHBIC
npoOu. BBIMONHATE BBHIYUCICHHUS C JECATHY-
HBIMH IpOOSIMHU.

Hcnoab30BaTh SKBUBAJICHTHBIC MPEICTABICHUS
JOpOOHBIX YHUCENl MPH WX CPAaBHEHUU, NPU BHI-

IlonuMaTh CyIHOCTH aITOPUTMUYECKUX TIPEN-
IIUCAaHUA M YyMEHHUE JEHUCTBOBaTb B COOTBET-
CTBUM  C  IPENJIOKEHHBIM  AITOPUTMOM.
YMeHHe caMOCTOATEILHO CTAaBUTH ICJIA, BEIOU-
paTb U CO3/aBaTh QJITOPUTMBI JJISl PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MPo0iIeM;
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YUCICHUSIX.
BBINOJIHATH MPUKHUIIKY U OIIEHKY B XO/JIC BbI-
YHUCICHUM.

O0bsicHATH, uTO Takoe mpoieHT. I[lpeacras-
JIITh TIPOIICHTHI B BUE JApoOei u 1podu B BUIC
MPOIICHTOB.

OcyumectBasaTh nouck nnpopmamnuu (8 CMN),
coJiepKallieii JTaHHbIC, BbIPAKEHHBIC B IPOIICH-
Tax, UHTEpHperupoBarh ux. IIpuBOAUTH Tpu-
MepbI HCIIOJIB30BAHMS OTHOIIICHUH Ha MIPaKTHKE.
Pemath 3a7aun Ha TPOICHTH U ApoOU (B TOM
YyuCIe 3a7a49d U3 PealbHON IPAKTUKH), UCIIOJIb-
3ys TpPH HEOOXOAMMOCTH KAaIBKYJIATOpP; WC-
MOJIH30BaTh TOHATUS OMHOWLEHUS U NPONOp-
Yuu TIPU PEIICHUH 3a]1a4.

AHAJIM3HPOBATh U OCMBICJIHBATh TEKCT 3a-
nadd, mepedopMyJIMPOBATH YCIOBUE, U3BJIE-
KaTh HEOOXOAUMYIO MH(OPMALIUIO, MOJEJIHPO-
BaTh YCIIOBHE C TIOMOIIBIO CXEM, PUCYHKOB, pe-
QIBHBIX TPEAMETOB; CTPOUTH JIOTHYECKYIO IIe-
MOYKY PACCYXJICHUW; KPUTUICCKU OIEHHBATH
MOJIYYEHHBII OTBET, OCYLIECTBJISATH CaMOKOH-
TPOJIb, TIPOBEPSST OTBET HA COOTBETCTBHE YCIIO-
BHIO.

IIpoBOAUTH HECITOXKHBIC UCCIICIOBAHMUS, CBSI-
3aHHBIE CO CBOMCTBAMHU JPOOHBIX YHCEI, ONKpa-
SICh Ha YHCIIOBBIC SKCTICPUMEHTHI (B TOM YHUCIIC
C MCTIOJIh30BaHNEM KAJIbKYJISITOPa, KOMITBIOTEPA)

3. Panuonanbuble yncaa (40 +10=50u)

[TonoxuTrenpHbIe U OTpUIIATEIbHBIC YUCIA,
MoayJb yncia. M3o0paxeHnue yncen TOUKaMu
KOOPJAMHATHOU MPSIMOI; TeOMETpUYECKast UH-
TeprpeTarus MOy YhCa.

IIpuBoauTH TpUMEpPHI UCIOIB30BAHUSA B OKPY-
KAIOIIeM MHUpPE MOJIOKHUTENbHBIX U OTPULIATENb-
HBIX Yucel (TeMnepaTypa, BRIUIPBII — IPOUT-
PBILIL, BBIIIIE — HI)KE YPOBHS MOPS M T. I.).

IlonuMare CYIHOCTH AJITOPUTMHUYECKUX
MPEANUCAaHUN U YMEHUE JEHCTBOBaTh B CO-
OTBETCTBUH C IIPEMJIOKEHHBIM AJITOPUTMOM.
YMeHHe IOHUMAaTh M HCIOJIb30BAaTh Mare-
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MHO)ecTBO 1HENbIX ynuces. MHOXECTBO pa-
LHUOHAIBHBIX yKcesl. CpaBHEHUE PallMOHAJIBHBIX
gricenl. ApudMeTHIecKue NeHCTBUS C paIuo-
HalbHBIMU ynciaamu. CBolicTBa apudmeTHye-
CKHUX JICUCTBUH

H300paxkars TOUKaMU KOOPAMHATHOW IMPSMOU
IIOJIOKUTEIIbHBIE U OTPHULIATENIbHBIC PALlMOHANb-
HBIE YHCIIA.

XapakTepu3oBaTb MHOXECTBO LIEJIBIX YHCEN,
MHOYECTBO PALlMOHAJIBHBIX YUCEI.
®opMyJIMPOBATh U 3aIUCHIBATH C ITOMOLIBIO
OyKB CBOHCTBa JCWCTBUH C palMOHAIBHBIMU
qucaaMy, IPUMEHATh I IpeoOpa3oBaHus Yu-
CJIOBBIX BBIPAKEHUM.

CpaBHUBaThL U YNOPSAAOYMBATH pPalMOHANb-
HBIE YKCJIA, BBINOJHATH BBIYUCIICHUSA C PalUo-
HaJIbHBIMU YHUCIAMU

MaTHUYEeCKHE CpeJCTBAa HarisgHocTd (Tpa-
(buKu, TuarpaMmbl, TaOJUIBI, CXEMBI U JIp.)
JUIST WJUTFOCTPAIUK, HWHTEPIpPETAINH, apry-
MEHTaIUH,

4. U3mepenusi, npuOJIHKeHU, OLCHKU. 3ABHCHMOCTH MEXKIY

Be¢JIMYHMHaAMU

[TpumMepbl 3aBUCUMOCTEH MEXTY BETMIYMHAMU
CKOpOCmb, 8pems, paccmosanue, npou3eoou-
meabHOCMb, 8pemMs, paboma, yera, Kou-
yecmeo, cmoumocms u 1p. [IpencrasieHue
3aBHCUMOCTEH B Bujie popmyit. Beraucnenus mo
dhopmyam.

Pemennie TeKCTOBBIX 33724 apu(PMETHUESCKIUMHU
crocobamu

BbipazkaTh 0JJHM €MHULBI U3MEPEHUS BEIU-
YHMHBI B JPYTUX €AMHUNAX (METPHI B KHJIOMET-
pax, MMHYTHI B 4acax U T. II.).

OKpyrJisiTh HaTypaJIbHbBIC YUCIIA U IECATHIHBIC
ApoOu. BBINOIHATE NPUKUIKY U OLEHKY B XO/€
BBIYMCIICHUM.

MoaeaupoBaTh HECIOXKHbBIE 3aBUCUMOCTH C
MOMOIIIBI0 (POPMYIT; BBITTOJHATH BBEIYUCIICHUS IO
bopmynam.

Hcnoab30BaTh 3HAHUS O 3aBHCUMOCTSIX MEXITY
BEIMYMHAMHU (CKOPOCTb, BpPEMs, PacCTOSHUE;
paboTa, IPOU3BOIUTENBHOCTb, BpEMs U T. II.)
IIPU PELICHUH TEKCTOBBIX 3a/1a4

YMerb BUAECTH MaTEeMaTUUYECKYIO 3a/1a4y B KOH-
TEKCTE€ MPOOJIEMHOW CUTyallMM B JPYTUX JHC-
LUIUIMHAX, B OKPYKAIOLIEH )KU3HU

5. dnemeHThI aaredpsul (25+3=28 u)

Hcnonb3oBanue OykB Ui 00O3HAYEHHsS YHCE,
JUIS 3alMCH CBOWMCTB apU(pMETHYECKHX JeiCT-
BH.

bykBeHHble BbIpakeHHs (BBIpRXKEHUS C Tepe-
MEHHbIMH). YucnoBoe 3HaueHHEe OYKBEHHOTO

YuTtaTh W 3aNMCHIBATH OYKBEHHBIC BBIpaXKe-
HUSI, COCTaBIATh OYKBEHHBIC BBIPAXKEHHUS I10
YCIIOBUSIM 3aJ1a4.

BbluucasaTh, 4YKMCIOBOE 3HaYeHHE OYKBEHHOTO
BBIPKEHUS TPU 3aJaHHBIX 3HAYCHUIX OYKB.

YMerhb BUIETH MAaTEMAaTUYECKYIO 3a7a4y B
KOHTEKCTE MPOoOJIEMHOM CUTYyalluu B OK-
pYyKaroLIeH JKU3HU.

IToHMMAaTB CYyITHOCTH aITOPUTMHUYECKHX MPE-

MUCaHUM U YMCHHC JEHCTBOBAaTh B COOTBETCT-
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BBIPAKCHHUS.
VYpaBHeHue, KopeHb ypaBHeHUs. HaxoxmeHue
HEU3BECTHBIX KOMIIOHEHTOB apu(METHICCKUX
JIEUCTBUM.

JlexapToBBl KOOpAMHATBHl Ha IIOCKOCTU. [lo-
CTPOCHHUE TOYKH IO €€ KOOpAWHAaTaM, Ompeje-
JIEHWE KOOPJAMHAT TOYKHU Ha TUIOCKOCTU

CocTaBJsiTh ypaBHEHHs IO YCIOBHSIM 3ajad.
PemaTh mpocrteiinme ypaBHEHHs Ha OCHOBE 3a-
BUCUMOCTEH MEXAy KOMIOHCHTaMHU apudme-
TUYECKUX IEHUCTBUH.

CTpouthb Ha KOOPJAMHATHON IJIOCKOCTH TOYKHU U
(dburypsl 1Mo 3aJaHHBIM KOOpJWHATaM; OIpeje-
JIATH KOOPJAUHATHI TOUEK

BHUU C IIPEUIOKEHHBIM aITOPUTMOM.
IlepBoHayaJibHBIE TIPEACTABICHUS 00 UICAX U
0 METOoJAaX MAaTEMaTHKH KaK YHHBEPCAJIbHOM
SI3bIKE HAYKH M TEXHUKHU, CPEJICTBE MOJEIUPOBA-
HHS SIBJICHUH U TIPOLIECCOB;

6. OnucareapHas crarucTuka. BepositrHocts. KomOunaropuka. MHoxkecTBa

[IpencraBienue JaHHBIX B BU€E TAaOJIUL, AUA-
rpamm.

[TonsTue o ciydaiiHOM ombiTe U coObITUU. [o-
CTOBEPHOE M HEBO3MOXHOe coObiTus. Cpas-
HEHHE LIAHCOB.

Pemenne koMOMHATOPHBIX 3ajad 1nepedopom
BAPUAHTOB

N3Baekarp nHbOpMAIHIO U3 TAOIUI U AHA-
rpamMM, BBIIIOJIHATH BBIYHUCIICHUS 10 Ta0INY-
HBIM JJaHHBIM, CPABHUBATH BEJIMYMHBI, HAXO-
AUTH HauOOJbIINE U HAUMEHbIIINE 3HAYCHUS U
zp.

BbinoaHaTs c60p MHpOpMALMK B HECIOXKHBIX
cllydasix, MpeACTaBJIATh HHQOpPMAIUIO B BUIEC
TaOJIMIl ¥ AMarpamMM, B TOM YHCJIE C NOMOIIBIO
KOMITBIOTEPHBIX IIPOrPaMM.

IIpuBoauTs mnpuUMeEpsl CIyYaWHBIX COOBITHI,
JIOCTOBEPHBIX M  HEBO3MOXHBIX  COOBITHA.
CpaBHMBATBH ILIAHCHl HACTYIJICHUS COOBITHIA;
CTPOMTH PEYEBBIE KOHCTPYKIMHU C HMCIOJIB30Ba-
HUEM CJIOBOCOYETAHUH Oo.iee geposamuo, ma-
J106epoAmMHO U JP.

BbinoaHATh niepebop BceX BO3MOMKHBIX BapH-
aHTOB JUIs TlepecueTa 00BEKTOB WM KOMOUHA-
Ui, BbIAEAATH KOMOMHAIIMY, OTBEYAIOIIHE 3a-
JTAHHBIM YCIIOBUSM

IIpuBoaUTH IPUMEPHI KOHEYHBIX U OECKOHEY-
HbIX MHOKecTB. Haxoaute oObearHeHne u me-
peceyeHne KOHKPETHBIX MHOXKeCTB. [IpuBoauTh
MIpUMEPbI HECTIOKHBIX KIaccuukanuii u3 pas-
JIMYHBIX 00JacTel KHU3HU.

YMerb BUAETh MATEMATUYECKYIO 3a7a4y B
KOHTEKCTE MPOOIEMHON CUTYallUU B OKPY-
JKaroImeH KU3HH.

YMeHue BbIJIBUTATh TUIIOTE3BI ITPU PEIICHUN
yLIe6HI)IX 3aaa4d, IOHUMAaThb H€O6XOI[I/IMOCTI> nux
MIPOBEPKU
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NnnroctpupoBath TEOPETUKO-MHOKECTBEHHBIE
MOHSTHS C TIOMONIBIO KPYroB Dijiepa

7. Harnsignasi reomeTpus

Harmsinaele mpencraBineHuss o ¢urypax Ha
IUIOCKOCTH: IIpsiMasi, OTPE30K, JIyd, yroil, JoMa-
Has, MHOIOYIOJIbHUK, IIPABUJIbHBI MHOIO-
YTOJIBHUK, OKPYKHOCTb, Kpyr. YeTelpexyrossb-
HUK, IpsSMOYIOJIbHUK, KBajapaT. TpeyrosibHUK,
BH/IbI TPEYTOJIbHUKOB.

N300pakenne reomerpuueckux ¢uryp. Bzanm-
HOE PACIIOJIOKEHUE BYX NPSAMBIX, JIBYX OKpYXK-
HOCTEH, NPSIMOU U OKPY’KHOCTH.

Jnvna otpeska, nomanoul. Ilepumerp MHOTO-
yrojapHuKa. EnvHuMnBl M3MepeHus UMHbL H3-
MEPEHME [UIMHBI OTpPE3Ka, IIOCTPOCHHUE OTPE3Ka
3a/IaHHOY JUIVHBI.

VYron. Buast yrios. I'panycnas mepa yrma. 13-
MEpPEHHUE M IIOCTPOEHUE YIJIOB C IIOMOIIBIO
TpaHCIOPTHPA.

[TonsTre miomanu QUrypbl; eQUHULBI U3MEpe-
Hus momaau. Ilmomane npsMoyronbHUKa Hu
ionaapb KBajapara. PaBHoBenukue Gurypsl.
Harnsanusle npeacraBiaeHuss O MPOCTPAHCTBEH-
HBIX Qurypax: Ky0, mapajuienenunesa, npusma,
nupamMua, map, cgepa, KoHyc, TMIuHIp. M3006-
pakeHHe IpOCTpaHCTBEHHBIX ¢uryp. IIpumeps
cedyeHui. MHOrorpaHHMKY, IPaBUIJIbHBIE MHOIO-
rpaHHUKU. [IpuMepsl pa3BEpTOK MHOTOIpaHHH-
KOB, IIWJINHJPA U KOHYCA.

[TonsTne oObema; emwHUIBI 00Bema. OO0BeM
IpSIMOYTOJIBHOTO Hapaijenenunena u o0beM
KyOa.

[Tonsatue o pasenctBe ¢uryp. LlenTpanbHas,

Pacno3naBaTth Ha uepTexax, pUCyHKax U MOJe-
JSX TeoMeTpudeckue (QUrypsl, KOHGUryparuu
¢uryp (wiockue u mpoctpancTBeHHbIE). Ilpu-
BOJMUTH IIPUMEPBl AHAJIOTOB TIE€OMETPHUYECKHUX
¢buryp B OKpy’Karomem Mupe.

N300paxkaTh reomerpuueckue QUIypbl U HUX
KOH(UTrypalu OT PYKH U C HCIIOJIb30BAaHHEM
YEepTEXHbIX HMHCTpyMEHTOB. M300paxkarth reo-
MeTpuiecKre GUrypsl Ha KJIETYaTOl Oymare.
H3mepsAaTs ¢ NOMOLIBIO HHCTPYMEHTOB U CPaB-
HUBaTh JUIMHBI OTPE3KOB M BEJIMYUHBI YTJIOB.
CrpouTh OTpE3KM 3aJaHHOM UIMHBI C IOMO-
LIBI0 JIMHEHKHU U LUPKYJIS U YIJIbl 3aJaHHOW Be-
JUYMHBI C TIOMOIUBIO TpaHCHOpTUpa. BblI-
paxaThb OJHU €IUHUIIBI U3MEPEHUSI JUIUH Yepe3
IpyTHe.

BprluncaaTe 1UlOmanM KBaApaToB M IPSAMO-
YTOJBHUKOB, HUCHOJb3ysd (HOpMYJbl IUIOIIAAH
KBaJipaTa Y IUIOUIaId MPSIMOYTOJIbHUKA.
Beipamxkarbh OJHM €OUHMIBI HM3MEPEHUs ILUIO-
jau yepes Apyrue.

M3roraBaMBaTh IPOCTPAHCTBEHHBIE (UTYPHI
U3 pa3BEpTOK; pacro3HaBaTh pPa3BEPTKH KyOa,
napajuleJienunena, NUpaMuabl, HUWIMHIpA U KO-
Hyca. Paccmampusams tnpocTediliue ceyeHUs
MPOCTPAHCTBEHHBIX (UTYp, MOJTydaeMble IMyTeM
MPEIMETHOTO WM KOMIIBIOTEPHOTO MOJIEIHPO-
BaHUs, ONPEAeJATh UX BUI.

BoruuciasaTs o0beMbl Kyba M TPSIMOYTOJILHOTO
napaiesenunesa, ucruoiab3ys GopMyisl o0bema

CTpouTh JOTMYECKYIO LIETIOUKY PacCyXIACHUH,
CONOCTABJIATDH IOJTYYEHHBIH PE3yJbTaT C ycio-
BHUEM 3aJIa4H.

YMeHue NpUMEHATh UHIAYKTUBHbBIC U JETYKTHB-
HBIE CIIOCOOBI PACCYX/ICHUH, BUAETh Pa3INYHbIC
CTpaTeruu peleHus 3a1a4

YMeHue IIaHUPOBaTh U OCYILIECTBIATH Jesi-
TEJIbHOCTb, HAIIPABJICHHYIO Ha peIIeHHE 3a/ad
UCCIIEZIOBATEIBCKOTO XapaKTepa;
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oceBasi ¥ 3epKajbHasi CUMMeETpuu. M3o00paxenue
CUMMETPUYHBIX (pUryp

Ky0a n o0bemMa MpsIMOYroJIbHOTO Mapasiesenu-
nena. BeIpamarb OAHM €IMHULIBI U3MEpPEHUs
o0Bema uepe3 JApyrue.

HccaenoBarb 1 ONUCHIBATH CBOICTBA I'€OMET-
puueckux ¢uryp (IUIOCKUX W HPOCTPAHCT-
BEHHBIX), HCIOJIb3YsI JKCIEPUMEHT, Halirofe-
Hue, usMepeHue. MoaeanpoBaTb TI'€OMETPU-
Yeckue OOBEKThI, HCIONB3Yysd Oymary, Iuia-
CTWJINH, IPOBOJIOKY U Jip. Mcmosib30BaTh KOM-
MBIOTEPHOE MOJECIMPOBAHUE U SKCIIEPUMEHT IS
W3YYEHUS CBOICTB r€OMETPUIECKUX OOBEKTOB.
Haxoauth B OKpyXarolleM MUpE IUIOCKHE U
IIPOCTPAHCTBEHHBIE CUMMETPUUHBIE (PUTYPBI.
PemaTtp 3a7aun Ha HAaXOXJAEHHUE JUIMH OTpPE3-
KOB, [IEPUMETPOB MHOTOYT OJIbHUKOB, TPajlyCHOU
Mephl YIJOB, IUIOLIAACH KBaApaToB MU MPSIMO-
YrOJIbHUKOB, 00bEMOB KyOOB U MPSAMOYTOJIbHBIX
napajuieNnenunesoB, Kyoa. Beiaeassts B ycio-
BUU 3aJ]a4d JAaHHbIE, HEOOXOAUMbIE IS €€ pe-
LIEHMSI, CTPOMTH JIOTMUECKYIO LIETNOYKY pac-
CY)KJICHUW, CONMOCTABJATH TOJYYEHHbIA pe-
3y/lbTAT C YCIOBUEM 3a/1aUH.

H3o0paxkars paBHbIE QUIYpHI, CHMMETPHUHBIE

burypsl

Pe3epB spemenu - 52 u
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TemaTHuyeckoe NJIAHNPOBaAHUE
MaremaTtuka 7-9 kiaaccsbl

Pa3znen «Anaredpa»

OcHoBHOe coaecpKaHme 1o TeMamM

XapakTepucTHKA OCHOBHBIX BH/I0OB J1esi-
TeJbHOCTH YYEHUKA (Ha YPOBHE Y4eOHBIX
JaeicTBHil)

MeTaﬂpeIlMeTHbIe YMeHUs U HABBIKHA

2

1. JlelicTBUTEIbHbIE YHCJIA

Pacmmpenue MHOXKECTBAa HAaTypalbHBIX YHCEI
JI0 MHOXKECTBA LI€JIbIX, MHO>KECTBA LIEJIBIX YUCEI
0 MHOKECTBA DPALlMOHAIBHBIX. PanuoHanbHOE
YUCIIO KaK OTHOUIEHWE  m/n, TIe m — LeNoe
4HCII0, & 1 — HATYPAJIbHOE YHUCIIO.

Crenens ¢ nenslM nokasareneM. KpagpaTHslii
KOpeHb u3 uncia. KopeHs TpeTselt cTeneHu.
[TonsaTue 06 uppanmoHaibHOM uucie. Mppanuo-

HaJbHOCTh YMCIAV2 U HECOM3MEPUMOCThH CTO-
POHBI U AMaroHAJIX KBaapara. [lecaTuunsie npu-
OJIM>KEHUSI UPPAITMOHAIBHBIX YHCEIL.
MHOX€eCTBO JIEWCTBUTENIBHBIX YHUCEN; Npea-
CTaBJICHUE JIEHCTBUTENLHBIX YHCENl B BUIE Oec-
KOHEYHBIX JEeCATHYHBIX JApobell. CpaBHEHHE
JEWCTBUTEIbHBIX YUCEN.

B3anmMHO OZHO3HAYHOE COOTBETCTBUE MEKIY
JEWCTBUTEIbHBIMU YHCIIAMU U TOYKAMH KOOP-
JWHATHOW TMpsAMON. YHCIIOBBIE NPOMEKYTKHU:
WHTEpBaJ, OTPE30K, JIy4

OnuchIBaTh MHOXECTBO LEJIbIX YUCEI, MHOXKE-
CTBO pallMOHAJIbHBIX YUCEJ, COOTHOLICHUE ME-
Y 3TUMU MHOKECTBAMHU.

CpaBHUBaThL U YNOPSAAOYMBATH pPalMOHANb-
HbI€ 4YHKCJa, BBINOJIHATH BBIYMCIIEHUS C paLUo-
HaJIbHBIMU YHCJIAMH, BBIYHCJIATH 3HAYCHHUS
CTENEHEH C LEJIBbIM IT0KA3aTENIEM.
®opMyJIMPOBATh OINPEACIECHUE KBaIPATHOTO
KopHs U3 yucna. Mcnosb3oBaTh rpaguk QyHK-
ouu y = X2 JUIsl HAXOSKICHHS KBaJIpaTHBIX KOP-
Hel. BpluMceasiTe TOUHBIE M TPUOIMIKEHHBIE
3Ha4YeHHUs1 KOpPHEH, UCTIONb3Ys IPU HEOOXOMMO-
CTH KaJIbKYJISTOpP; MPOBOAMUTH OLIEHKY KBajpar-
HBIX KOPHEH.

®opMyJIMpPOBaTh ONpE/EIIEHNE KOPHS TPEThen
CTENEeHU; HAXOIUTh 3HAYCHUS] KyOUUYECKUX KOp-
Hell, mpu HEeoOXOAUMOCTH HCHOJb3Ys, KallbKy-
JATOP.

IIpuBoanTHL NpUMEPHI HPPALIMOHAIBHBIX YUCEIL;
pacno3HaBaTh palliOHAIbHbIE U HpPaIlOHANb-
HbIE YMCla; H300pakaTh 4uciIa TOYKaMH KOOp-
JUHATHOMN TIPSIMOM.

YMeHnHe NoHUMAaTh U UCIOJIH30BaTh MaTeMaTH-
YECKHE CPEeJCTBA HArIATHOCTH (Tpaduku, aua-
rpaMmbl, TaOJWIBI, CXEMbl WU JAp.) I WIi-
JIOCTPALlMU, HHTEPIPETALUU, apTyMEHTAIUH.
YMeHune HaxXxoauTh B Pa3IMYHBIX HCTOYHUKAX
uH(bOpMaIMIO, HEOOXOAUMYIO JIJISl pEeLIeHUs Ma-
TEMaTUYECKUX MPOoOsIeM, IPEACTABIAThH €€ B T10-
HATHOU (opme, MPUHUMATH pElIEHUE B YCJO-
BHSIX HETIOJIHOW W M30BITOYHON, TOUYHOM U BEPO-
STHOCTHOW MH(OpMAITUH.
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HaxoauTh JecATHUYHBIC MPUOIMKEHUS PALHO-
HaJbHBIX U UPPALUOHAIBHBIX UYHCEN, CPABHM-
BaTh U YNOPSAJA0YMBATH JICHCTBUTEIHHBIC YHC-
na.

OnuchIBaTh MHOXECTBO JCHCTBUTEIBHBIX YH-
Cell.

Hcnonb3oBarh B MNHCBMEHHOW MaTeMaTuye-
CKOW peun 0003Ha4YeHHsS M Tpaduyueckue u300-
pPaKEHHSI YUCIIOBBIX MHOXKECTB, TEOPETUKO-MHO-
KECTBEHHYIO CUMBOIIUKY

2. WN3mepenusi, npuOJIHIKEHHA, OLIEHKH

[TpubnmxeHHOe 3HAYCHHE BEITUYUHBI,
TOYHOCTh NPpUOIKeHHs. PazMepbl 00beKTOB
OKpY>KaloIlero Mupa (0T 3J1€MEHTApHBIX YaCTHUI]
1o BcenenHoit), JUIMTENbHOCTh MPOLIECCOB B
OKpY’KarollleM Mupe. Bernenenue MHOXHATENST —
crenienu 10 B 3anucu yucna.

[Ipukuaka v OLleHKa pe3yIbTaTOB BEIYMCICHUN

Haxoautb, aHaIM3MPOBaATh, CONOCTABJATH
YHCIIOBBIE XapaKTEPUCTUKU O0OBEKTOB OKPYKat0-
1IEr0 MUpa.

Hcnoab30BaTh 3amuch YUCEN B CTaHIAPTHOM
BHJIE ISl BBIPQXKECHHS pa3MepoB 0OBEKTOB, JJIH-
TEJBHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.
CpaBHUBATH YKCIIa U BETUYUHBI, 3aICAHHBIC C
ucroiab3oBanueM crerneru 10.

Hcnoab3oBath pasHbie GOpMBbI 3aMKUCH TPUOITHU-
JKEHHBIX 3HAUYCHUH; Je7aTh BBIBOJBI O TOYHOCTH
MpUOIMHKEHUS 110 3alMCH MPUOJIMKEHHOTO 3Ha-
YEHHS.

BbINoJHATHL BEIYUCIICHUS C peabHBIMU JaH-
HBIMU.

BbINOJHATH NPUKUIIKY U OIIEHKY PE3yJIbTaTOB
BBIYHCIICHUI

YMeHue BUIETh MAaTEMAaTUYECKYHO 3aJadyy B
KOHTEKCTE MPOOJIEMHONW CHUTyallud B JPYTHX
JUCLUIUIMHAX, B OKPYKAIOIIEH )KU3HH.
BbINOJIHATH BEIYUCIICHUS C PEATBHBIMU JaH-
HBIMU.

3. Baenenue B ajiredpy

BbykBeHHbBIE BBIpaXXKEHHS (BBIpaXKEHUS C Tie-
pemeHHbIMH). UncnoBoe 3HaueHuEe OYKBEHHOTO

BeinoaHAThL JJIEMEHTapHbIE 3HaKOBO-
CUMBOJIMYECKUE JICHCTBUS: MPUMEHATH OYKBBI

IlonuMaHue  CyIIHOCTH  QJITOPUTMHYECKHUX
NPEANUCAHUN U yYMEHHE JIEWCTBOBAaThH B COOT-
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BbIpaXkeHUs. JJonmycTuMble 3HaUEHUS IEpEMEH-
HbIX. [logcTaHOBKa BhIpaXKeHUN BMECTO Iepe-
MEHHBIX.

[IpeoOpa3oBanre OYKBEHHBIX BBIPRXKEHUN Ha
OCHOBE CBOMCTB apu()METHUECKUX JACHCTBUI.
PaBeHCcTBO OyKBEHHBIX BhIpaKeHHUH. TOXIECTBO

JUTsE 0003HAYEHUS YUCEI, JUIS 3aITUCH OOIIHNX YT-
BEP)KICHUH; COCTABJSATHL OYKBEHHBIC BBIpaXKE-
HUS TI0 YCIIOBUSIM, 33/IaHHBIM CIIOBECHO, PUCYH-
KOM HJIM YepPTEXOM; Mpeodpa3oBbIBaThH aireo-
paudeckue CyMMBI U TpOU3BENCHUS (BBI-
NOJHATH TPHUBEJICHHE MOJOOHBIX CJaracMbIX,
pacKpbeITHe CKOOOK, YHpOILEHHE IpOou3Bee-
HUH).

BoruncasaTes 49MCIOBOE 3HAYCHHE OYKBEHHOTO
BBIPQ)KCHUS; HAXOAUTH O00JACTh JOMYCTUMbIX
3HAYCHUH MEPEMEHHBIX B BBIPOKCHUU

BETCTBUU C MPEJJIOKEHHBIM aJITOPUTMOM.
IloHnMaTh ¥ UCTIOJIB30BaTh MAaTEMaTHYECKHE
CpelICTBa HATJISAHOCTH (JIMarpaMmbl, TaOJIULIBI,
CXEMBI U JIp.) JAJIsl WLTIOCTPALMK, UHTEepIIpeTa-
LIUH, apPTYMEHTALIUH.

4. MHOro4JIeHbI

CreneHp ¢ HaTypalbHBIM [IOKA3aTENIEM U €€
cBoiicTBa. OqHOUNIEHBI U MHOTOUIEHbI. CTEneHb
MHoroujeHa. Clio>keHue, BBIYUTaHUE, YMHOXKe-
HUE MHOTOWIEHOB. @OpMYyJIbl COKpALIEHHOTO
YMHOKEHUS: KBaJlpaT CyMMbI U KBaJpaT pa3Ho-
ctu. @opMmyna pasHocTH KBaapatoB. [Ipeodpa-
30BaHME LEJIOr0 BBIPA)KEHUS B MHOTOWIEH. Pa3-
JIO’)KEHUE MHOTOWIEHA HA MHOXHUTEIIN: BEIHECE-
HUe 00IIero MHOXKHTENS 32 CKOOKH, TPyIIH-
POBKa, IpuMeHeHHne (HOpMYIT COKPALLIEHHOTO
YMHOKEHHUS.

MHorounens! ¢ ogqHoi nepeMeHHoil. Kopenp
MHOrowieHa. KBagpaTHslil TpeX4sieH, pa3ioxe-
HUE KBaJPATHOTO TPEXUJIEHA HA MHOKUTEIU

DopMyJMPOBaTh, 3aIMCHIBATH B CUMBOJINYE-
ckoii (hopme ¥ 000CHOBBIBATH CBOKCTBA CTE-
TIEHU C HATypaJbHBIM MOKa3aTesieM; MpuMe-
HSITh CBOWCTBA CTEIEHHU I IPeoOpa30BaHUS
BBIPa)KCHUH U BBIYNCIICHUN.

BBINOHATH JEHCTBHS C MHOTOUYJICHAMU.
BoriBoauTh (GOpMYNBI COKpAIIEHHOTO YMHOXE-
HUS, NPUMEHSITh UX B IPeoOpa3OBaHUSAX BBIpa-
YKEHUW W BBIYHMCIICHUSIX.

BpINOTHATH pa3nokeHre MHOTOYJIEHOB Ha
MHOXHUTEJH.

Pacno3naBaTh KBaJgpaTHBIM TPEXWIECH, BBISIC-
HAATb BO3MOXKHOCTH PAa3JIOKEHUS Ha MHOXHU-
TEIW, MPEeACTABJATh KBAJIPaTHBII TpPEXuieH B
BHUJI€ IPOU3BEACHUS JIMHEUHBIX MHOKHUTENCH.
IIpumeHsTh pa3nuvHbie GOPMBI CAMOKOHTPOIIS
IIPH BBINIOJIHEHUU MpeoOpa3zoBaHUI

YMeHue BbIJIBUraTh TUIIOTE3bl MPU PELICHUU
y4eOHBIX 3ajJjay, MOHUMAaTh HEOOXOAUMOCTh HX
IPOBEPKHU.

YMeHHne caMoCTOSITEIbHO CTaBUTh 11€JIH, BEIOU-
paTh U cO3JaBaTh AJITOPUTMBI JJISl PELLICHUS
y4EOHBIX MaTeMaTHUECKUX MIPOOIIeM.
IMoHuMaTh CyIIHOCTH aITOPUTMUYECKUX MpeEN-
NUCaHUM M yMEHHE NIEHCTBOBATb B COOTBETCT-
BUHU C TIPEJI0KEHHBIM AJITOPUTMOM.

5. Aaredopamveckue 1podou)

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO
anredpandeckoit npobu. CokpaiieHue apooei.

®opMyJIMPOBATh OCHOBHOE CBOWCTBO airedpa-
MYeCKOM ApoOM M MPHMEHSITh €ro JUisl Mpeoo-

YMeHue npuMeHATh UHAYKTUBHBIE U JIETyKTUB-
HBIE CITOCOOBI PACCYKJICHHUM, BUJETh Pa3INUHbIE

26




CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE, ACIICHHUE

anredpanvecKux JApooOei.

CreleHs ¢ IenabIM ITOKa3aTelIeM U €€ CBOMCTBA.
PanrionansHbIe BRIpaXKEHUS U UX TIPeoOpa-

30BaHusl. Jloka3aTenbCTBO TOXKICCTB

pazoBaHus ApooOeil.
BoinonnaTs JeiictBug ¢ anreOpanyecKUMU
JIPOOSIMHU.

IIpencraBisATh LE€I0€ BHIPAKEHUE B BUJIE MHO-
rowlieHa, IpoOHOE — B BHUJE OTHOLUEHHUS MHO-
TOWICHOB; JOKa3bIBATh TOKIECTBA.
DopMyJIMPOBATh OIPEIEICHUE CTEIIEHU C e~
JIBIM ITOKA3aTEeNIEM.
®opMyJIMPOBaTh, 3aIMCHIBATH B CUMBOJIMYE-
CKOM (hopMe U MITIOCTPUPOBATH NTPUMEPAMHU
CBOMCTBA CTEIIEHHU C LEJIBbIM I10KA3aTeIEM; NPHU-
MEHSITh CBOMCTBA CTENEHH U1 IpeoOpa3oBaHus
BBIPA)KCHUI U BBIYNCICHUN

CTpaTeruy peuieHus 3a1ay.

IlonMMAaTh CyIIHOCTH alTOPUTMUYECKUX Mpe-
MHCAaHUK U YMEHHUE JIEMCTBOBATH B COOTBETCT-
BHUM C IPEAJIOKEHHBIM AJITOPUTMOM;

6. KBanpaTHble KopHu

[ToHATHS KBaZpaTHOTO KOpHs, apudme-
TUYECKOTO KBaIPaTHOIO KOpHs. Y paBHEHUE BU-
na x°=a. CBoiicTBa apH(PMETHIECCKIX KBAPaT-
HBIX KOpHE: KOPEHb U3 IPOU3BE/ICHHS, YaCTHO-

2
ro, ctenenu; Toxnectsa,(vVa) = a, e a> 0,

Va? = |a| TlpumeHeHne CBOMCTB apupmeTH-
YECKHMX KBaJPATHBIX KOPHEH /TS peodpa3oBa-
HHS YUCIIOBBIX BBIPQKCHUN U BBIYHCICHUI

Jloka3pIBaTh CBOMCTBAa apU(PMETHUUECKUX KBaJ-
paTHBIX KOpHEH; NPHUMEHATb UX Ui Ipe-
o0pa30BaHUsl BbIpa)KEHUH.

BeruncaaTe 3HaueHMS BBIPAXKCHMM, copepxka-
IIMX KBaJpaTHbIE KOPHU; BbIPAXKATh IE€PEMEH-
Hbl€ U3 T€OMETPUUYECKUX U (u3ndeckux ¢op-
MYIL.

HccnenoBarb ypaBHEHHE BUAA x? = a; Haxo-
JUTh TOYHBIE U MPUOIMKEHHbIE KOPHU NPU
a>0

YMmenne IJIAaHUPOBATL M OCYHICCTBJIATHL €A~
TCJIIbHOCTb, HAIIPABJICHHYKO Ha PCHICHUC 3aaad
HCCICAOBATCIILCKOI'0 XapaKTep.

7. YpaBHeHMs C OHOI epeMeHHO

VYpaBHeHHe ¢ 01HOM nepeMeHHo. KopeHb
ypaBHeHHUs. CBONCTBA YUCIIOBBIX PABEHCTB.
PaBHOCHITBHOCTH ypaBHEHHI.

JIuneliHoe ypaBHeHue. Pemenue ypaBHEHWU,
CBOJSIIMXCS K JINHEUHBIM.

KBanpatHoe ypaBHenue. Henomnble kBanpart-
Hble ypaBHeHUs. DopMmyiia KOpHEW KBaJpaTHOIO

Pacno3naBath nuHeENHbIE U KBaJpaTHbIE YpaB-
HEHMsI, [eJIbIe U IPOOHbIE YpPaBHEHHUS.

Pemars ymHeiHbIE, KBaApaTHBIE YpaBHEHUS, a
TaK)K€ YpaBHEHMsI, CBOASAIIMECS K HUM; pelaTh
IpOoOHO-pallMOHANIbHbBIE YPABHEHHUS.
HccnenoBarb KBagpaTHbIE ypaBHEHHs IO JHC-
KPUMHUHAHTY U KO3 PUIEHTaM.

YMeHune npuMeHATh UHAYKTUBHBIE U JI€yKTUB-
HBIE CIIOCOOBI pacCyX/IeHUH, BUJIETh Pa3TMUHBIC
CTpaTeruu penieHus 3a1ay.

IlepBoHayaibHbIEe TPEACTaBICHUS 00 UACIX U
0 MCETOJAaX MAaTECMAaTUKH KaK YHHBCPCAIbBHOM
SI3BIKE HAYKH M TEXHUKH, CPEICTBE MOJAEIUPOBA-
HHUS SIBJICHUU U TTPOIIECCOB.
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ypaBHeHus. Teopema Buera. Pemenue ypasHe-
HUW, CBOJAUIMXCS K KBaJpaTHbIM. bukBagpar-
HO€ ypaBHEHUE.

[Ipumepsl pelieHus: ypaBHEHUM TPEThEe W 4YeT-
BEPTON CTENEHM Pa3I0KEHUEM Ha MHOXKUTEIIH.
Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUH.
Pemienue TeKCTOBBIX 3aa4 alreOpandecKum
croco6oM

PemiaTth TEKCTOBBIE 3aqaud anreOpandecKuM
CrocoOOM: MepexoauTh OT CIOBECHOH (opmy-
JUPOBKH YCJIOBHS 3aJaydl K alreOpandeckoi
MOJIETIN ITyTEM COCTaBJICHHS YpaBHEHHUSI;, pelIaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPNPETHPOBATH
pe3ynbTar

Buaers matemMaTH4eCKylO 3a7ady B KOHTEKCTE
poOJIEMHOM CUTyalluu B IPYIUX JUCLUIUIMHAX,
B OKPY’KArOLIECH KU3HU.

CaMocTOATeIbHO CTaBUTh LENH, BBIOMpaTh U
CO3/1aBaTh AJITOPUTMBI JUISl pELIEHMs] Y4eOHBIX
MaTeMaTHYeCKuX MpooIeM.

8. Cucrembl ypaBHeHHMH

VYpaBHeHue ¢ AByMs IepeMeHHBbIMU. JIuHelHoe
YpaBHEHHE C ABYMs NepeMeHHbIMU. [Ipumepsl
pELIEHNs YPAaBHEHUN B LEJIBIX YHMCIIAX.

Cucrema ypaBHEHMH C JBYMs IE€PEMEHHBIMHU.
PaBHOCMIIBHOCTH cucTeM ypaBHeHuil. Cucrema
JBYX JIMHEHMHBIX YPaBHEHMH C JABYMs II€pPEMEH-
HBIMM; PELIECHUE IOJICTAHOBKON U CIOXKEHHUEM.
Pemenne cucreM AByxX ypaBHEHHMH, OJHO U3 KO-
TOPBIX JIMHEHHOE, a APYroe BTOPO CTEIECHM.
[IpuMepsl pemeHns CUCTEM HEIUHEWHBIX ypaB-
HEHUM.

Pemenne TeKCTOBBIX 3agau ainredpanyeckum
CIIOCOOOM.

JlexapToBbl KOOPAMHATHI Ha MIIOCKOCTU. ['padu-
4yecKas MHTEpIIpeTalus ypaBHEHUs ¢ AByMs Iie-
PEMEHHBIMU.

I'padux nuHEHHOrO ypaBHEHUS C JBYMs Iepe-
MEHHBIMH, YIJIOBOM KOA(D(PUIIMEHT MpsSIMON;
YCIJIOBHE ITAPAJUIEIBHOCTHU IIPSIMBIX.

I'paduku mpocTelmMx HETMHEWHBIX YpaBHEHUN
(mapabona, runep0oia, OKpYKHOCTb).
I'padmueckas uHTEpHpETALIUS CUCTEMBI YpaBHE-
HUU C JBYMs IIEPEMEHHBIMU

Onpenensith, SABISETCA JIM MMapa YHCEN pellie-
HUECM JAaHHOI'0 YpaBHCHUA C ABYMA HNCPCMCH-
HBIMHU; IPHBOUTDH TIPUMEPHI PEIICHHS YpaBHE-
HUW C JBYMS IEPEMEHHBIMU.

Pematsp 3aqaun, anreOpanyeckoil MOJCIbIO KO-
TOPBIX ABJIACTCA YPAaBHCHUC C JIBYMS INECPCMCH-
HBIMHU; HAXOIUTH LIEJIbIC PCIICHHS MyTeM Tepe-
oopa.

PemaTh cucteMbl IBYX YpaBHCHHU C IByMS Iie-
PEMCHHBIMHA, YKA3aHHBIC B COACPKAHUH.
PemiaTtp TeKCTOBbIE 3aJaud anredpanyecKuMm
CIIOCOOOM: TIEPEXOJUTH OT CIIOBECHOH (opmy-
JTUPOBKH YCIOBHS 3a/ladydl K anredpandeckoi
MOJICTT TTyTeM COCTAaBJICHHS CUCTEMBI YypaBHE-
HUH; pellaTh COCTABIEHHYIO CHCTEMY YypaBHe-
HUI; UHTEPIPETUPOBATH PE3YIIbTAT.

Ctpoutsb rpaduku ypaBHEHUH ¢ IByMs mepe-
MCHHBIMMU.

KoHcTpynpoBaTh SKBUBAJICHTHBIE PEUEBHIE BBI-
CKa3bIBaHMUS C HCIIOJL30BAHNUEM alireOpanye-
CKOTO ¥ TE€OMETPUIECKOTO SI3BIKOB.

Pematn u HCCJIE0BATD YPABHCHUA U CUCTCMEI
ypaBHeHHH Ha  OCHOBE  (DYHKIMOHAIBHO-
rpadUyecKuX MpeACcTaBIeHUI YpaBHEHHIA

Hcnoab3oBath (PyHKIHOHAIBHO-TpapUUECKHe
IPEJCTaBICHUS JJIs PELIEHUs U MCCIEI0BaHUs
YpaBHEHUH U CUCTEM.

IoHuMaTh CyIIHOCTH aNrOPUTMHUYECKUX MPE-
NUCAaHUW U YMEHUE IeCTBOBATh B COOTBETCT-
BUU C MPEJIOKEHHBIM aJITOPUTMOM.
HUcnoab3oBaTh MaTeMaTHUYECKUE CpPEACTBA Ha-
TIISAHOCTH TpaUKy UTsT MHTEPIIPETAIUH, apTy-
MEHTalLHUH.
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9. HepaBeHcTBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaseHcTBO ¢ 01HOM nepeMeHHON. PaBHOCWIIB-
HOCTh HEpaBeHCTB. JIMHElHbIE HEpaBEHCTBAa C
OJIHOM nepemMeHHoM. KBagpaTHble HepaBeHCTBA.
Cucrembl JTMHEHHBIX HEPABEHCTB C OJHOM Iie-
pEMEHHOMI

®opMyJIMPOBATH CBOMCTBA YUCIIOBBIX HEPA-
BEHCTB, HJVIIOCTPUPOBATH UX HAa KOOpJAUHAT-
HOH TIPSIMOM, 10KA3bIBATH AJITCOpanyecKu;
NPUMEHATH CBOVICTBA HEPABEHCTB IIPU pelle-
HUH 3a/1a4.

Pacno3HaBath JTMHEIHBIE U KBaJpaTHbIE HEPaA-
BEHCTBA.

Pemiate JInHEWHBIE HEPABEHCTBA, CUCTEMBI JIH-
HEWHBIX HEPABEHCTB.

Pemiathb KBaspaTHbIC HEPABEHCTBA HA OCHOBE
rpaduyecKuX MpeacTaBIeHUI

IHoHMMAaTh CYylIIHOCTH aITOPUTMUYECKUX TPE-
MHCAaHUK U YMEHHE JEHUCTBOBATh B COOTBETCT-
BHUM C IPEAJIOKEHHBIM AJITOPUTMOM.
Hcnonb30BaTh MaTEMAaTHUYECKHUE CPEJICTBA HA-
TJSITHOCTY TpaUKy JUIsl MHTEPIIPETAIUH, apry-
MEHTAINH.

10. 3aBHCcHMOCTH MEKIY BeJIHYMHAMH

3aBHCUMOCTDH MEXIY BETMIMHAMH.
[IpencraBneHue 3aBUCUMOCTEH MEXIY BEJINYM-
Hamu B Bujae (Gopmyn. Berancienus no ¢popmy-
JaM.

[Ipsimasi mponopIHOHATBFHAS 3aBUCHMOCTB: 3a-
nanve Qopmymnoid, Kodh(UIHEHT TPOMOPIHO-
HaJbHOCTH; CBOMCTBa. IIpuMmepsl mnpsmo mpo-
MOPIIMOHAIBHBIX 3aBUCUMOCTEA.

OO6parHas mponopiroHaIbHas 3aBUCUMOCTh:
3ajanue popMysoH, KoahUIMEHT 0OpaTHOMN
MIPOIOPLIMOHAIBHOCTH; cBOMcTBA. [Ipumeps! 06-
PaTHBIX MPONOPLUOHATBHBIX 3aBUCUMOCTEH.
Pemenne 3amad Ha TPSAMYIO TPONOPLIHOHAIH-
HOCTh U OOpaTHYIO NPONOPLUOHAIBHYIO 3aBH-
CHMOCTH

CocTraBasaTh (HOPMYIIbI, BBIPAKAIOIINE 3aBHCH-
MOCTH MEXAY BEIUYMHAMHU, BBIYUCIATH IO
dbopmyam.

Pacno3HaBaTh mpsMyl0 U OOpaTHYIO MPOIOp-
[IMOHAIBHBIE 3aBUCUMOCTH.

PemiaTh TekcTOBBIE 3a7audl Ha MPSAMYIO U 00-
paTHYIO TPOIMOPIMOHAIBHBIE 3aBUCHMOCTH (B
TOM YHCJIE€ C KOHTEKCTOM M3 CMEXHBIX AUCLUI-
JIUH, U3 peanbHOM KU3HH)

YMeHue BUACTh MAaT€MAaTHUECKYIO 3a/adyy B
KOHTEKCTE MPOOJIEMHONW CHUTyallud B JPYTHX
JTUCIUIIIINHAX, B OKPYKAIOIIEH KU3HHU.

YMeHue BbIIBUTaTh TUIIOTE3bI TPU PELICHUH
y4eOHBIX 3aJ]la4, TOHUMaTh HEOOXOAUMOCTh HX
IPOBEPKH.

YMmeHune npuMeHSITh HHAYKTUBHBIC U JIETyKTUB-
HBIE CTIOCOOBI PACCYKIECHUHN, BUIETh PA3IUYHBIC
CTpaTeruu perieHus 3a1ay;

11. YucaoBbie pyHKIMT

[Tonstue ¢ynkuuu. OONacTh ompeneneHus u
MHOXECTBO 3HaueHur Pynkiuu. CriocoOs 3a1a-

Bbruncasite 3HaueHus (YHKIMHA, 3aJaHHBIX
dbopmynamMu (pu HEOOXOJUMOCTH HCIOJIB30-

YMeHHne cCaMOCTOSTEILHO CTaBUTh ociu, BBLIOH-
PaTth 1 CO3JaBaTh AJITOPUTMBEI JJId PECIICHUA
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Hus ¢ynkuuu. ['padpuk ¢ynkumu. CpoiicTBa
byHKIMKM, X OTOOpakeHHE Ha rpaduKe: BO3-
pactanue W yObIBaHME (DYHKIUH, HYIH (YHK-
LIUM, COXpaHEHUE 3HaKa. YTeHue U MmocTpoeHHe
rpaduKoB (PYHKITHIA.

ITpumepsl rpadMKOB 3aBUCUMOCTEH, OTpa)aro-
[IUX peaJIbHBIC TPOIIECCHI.

@OyHKIMY, ONMUCHIBAIOLINE NPAMYIO U 00paTHYIO
MPONOPIMOHATIFHBIC 3aBUCUMOCTH, X TPaQUKH.
Jluneitnas Qynkuus, ee rpaduk U CBOMCTBA.
KBanpartuunas ¢pyHkius, ee rpaduk 1 CBOMCTBA.
CreneHHble (QyHKIMM C HATypaJbHBIMH I1OKa-
3arensmu 2 U 3, ux rpaduku u cBoiicta. I'pa-

buku GyHKUINN
y=vx; y=3 y=l

BaTh KaJbKYJATOP); COCTABJATDH TaOJIULIbI 3Ha-
YeHUH (YyHKIIHH.

Crpouts 1o Touykam rpaduxu Qyskuuii. Onu-
ChIBATh CBOICTBa (DyHKIIMM HAa OCHOBE €€ Irpa-
(u4ecKoro npencTaBICHHs.

MopeaupoBaTh peanbHble 3aBUCUMOCTH (oOp-
Mynamu u rpadpukamMu. UnraTh rpaduku peasb-
HBIX 3aBUCHUMOCTEH.

Hcnoab3oBaTh (PYHKIHMOHAIBHYIO CHMBOJIHKY
JUISL 3aIIUCU Pa3HOOOPa3HbIX (HAKTOB, CBSI3aHHBIX
C paccMaTpuBaeMbIMU (QYHKLIUSMH, oOoraras
ONBIT  BBINOJIHEHUS] 3HAKOBO-CUMBOJIMYECKUX
neiictBuil. CTPOMTH peyeBble KOHCTPYKLHUU C
UCIOJIb30BaHUEM (PYHKLIHMOHAIBHON TEPMHHOJIO-
THH.

Hcnoab30BaTh  KOMIIBIOTEPHBIE MPOTPAMMBbI
IUIL TIOCTpOeHUsI rpaduKoB (DYHKIMHA, IS UC-
CIIEZIOBAaHUSl IOJOXEHUS Ha KOOPJAMHATHOU
IUTIOCKOCTH TPaUKOB (PYHKIUH B 3aBUCHMOCTH
OT 3HaueHU KO03(pPUIMEHTOB, BXOIAMMUX B
dbopmyiy.

Pacno3HaBaThb BUIbI U3y4aeMbIX (YHKIUH.
IMoxka3pIBaTH CXEMATUYECKHU TOJIOKEHUE HA KO-
OpAMHATHOM MJIOCKOCTH I'paprKOB U3y4aeMbIX
(yHKIUI B 3aBUCUMOCTH OT 3Ha4€HUN K0P Pu-
LIUEHTOB, BXOJAIIUX B (POPMYJIBL.

Crpoutsb rpaduky nu3ydaeMbix QyHKIUN; ONMHU-
ChIBATh UX

CBOICTBa

y4eOHBIX MaTeMaTHUECKUX MTPOOIIEM.

YMeHHe BUICTh MATEMaTHYCCKYIO 3alady B
KOHTEKCTE MPOOJEMHOH CHUTyallud B IPYrHX
JHMCUUILIMHAX, B OKPYKAFOIICH KHU3HH.
CaMoCTOSITeTbHO CTaBUTD 1ICJIH, BEIOUPATH U
CO3/1aBaTh aJTOPUTMBI JIJIsl PEUICHUS YICOHBIX
MaTeMaTHYECKHX MPOOIIeM.

Ili1aHupoBAaTh U OCYIIECTBISATH JCATEILHOCTD,
HAaIpaBJICHHYIO HA PeIICHNE 33124 CCIIe10Ba-
TEJBCKOTO XapaKkTepa.

12. YucnoBble Moc/1€e10BaTEILHOCTH. ApudMeTnyecKkasi 1 reoOMeTpHYecKasi MPorpeccun

IToHsTHe YHCIIOBOM ITOCIIENOBATEILHOCTH.
3agaHue nocae10BaTeIbHOCTH PEKYPPEHTHOM
¢dbopmynoit u popmMysoi N-ro ujieHa.

IIpumensiTh uHAECKCHBIE 0003HAYEHUS, CTPO-
UTb PEUYEBBIC BBHICKA3BIBAHUS C HCIIOJIb30BaHUEM
TEPMUHOJIOTUH, CBSI3AHHOW C IOHSATUEM IIOCJIE-

Ilonumarn CYITHOCTHU aJITOPUTMHUUYCCKUX ITPECI-
NHUCaHUuM u YMCHUC HeﬁCTBOBaTL B COOTBCTCT-
BUU C IPECAJIOKCHHBIM aJITOPUTMOM.
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Apudmerndeckasi © reOMETpHUSCKas IPO-
rpeccuu. ®opmyibl N-ro uieHa apudmernye-
CKOH M T€OMETPUYECKOM IIPOTPECCUM, CYMMBI
MEPBBIX M 4WIEHOB. M300paskeHne 4IeHOB
apu(pMeTHYECKOIN 1 TeOMETPHIECKON Mporpec-
CUU TOYKaMU KOOPAMHATHOM IIIOCKOCTH. JIu-
HEWHBIN U SKCIIOHEHIIMAIbHBIN pocT. CI0KHbIE
MIPOLICHTHI

JIOBAaTEIbHOCTH.
BeruncasaTe 4icHBl IIOCIENOBATENBHOCTEH, 3a-
JaHHBIX (OPMYIIOH M-TO YIEeHA WIU PEKyppEeHT-
HOH (HOPMYJIOH.

YcranaBamBaTh 3aKOHOMEPHOCTb B IOCTpOE-
HUU IIOCJIE0BATEIbHOCTH, €CJIM U3BECTHBI IIEp-
BbIE HECKOJIBKO €€ WICHOB.

M300paxarh WICHBI NOCIEI0BATEIBHOCTH TOY-
KaMM Ha KOOPAUHATHOH IJIOCKOCTH.
Pacno3naBaTh apu(pMeTHUYECKYI0 U T'€OMETPH-
YECKYyI0 MPOrpeccuu MpHU pa3HbIX CHoOcobax 3a-
JaHUs.

BbiBoaMTBH Ha OCHOBE J10Ka3aTEJIbHBIX paccyX-
neHuit  ¢opmynsl  o0miero uneHa apudme-
TUYECKOM U F€OMETPUYECKON IIPOTrPECCUl, CyM-
MBI TEPBBIX JI WIEHOB apu(PMETHUECKOH U reo-
METPUUYECKON MpOorpeccuii; pemiaTb 3aJaud C
HCIOJIb30BAHUEM 3TUX (OPMYII.
PaccmaTpuBaTth npuMepsl U3 peaabHON KU3HH,
WUTIOCTPUPYIOIIME M3MEHEHuEe B apudmeTrnye-
CKOIl mporpeccuu, B FeOMETPUUYECKON Mporpec-
CUM; HM300pasKaThb COOTBETCTBYIOIIME 3aBHCH-
MOCTH IpapUUecKH.

Pematp 3a1auu Ha CIOKHBIE NPOLICHTHI, B TOM
qyclie 3aJaud U3 peajbHOW MpakTUKU (C HC-
M10JIb30BaHUEM KaJIbKYJISITOPA)

Buaers maremMaTu4ecKyro 3a1a4y B KOHTEKCTE
poOJIEeMHOM cUTyaluy B Apyrux AUCLUILUIMHAX,
B OKPY’KArOLIECH KU3HU.

13..OnucartejibHas CTATHCTHKA

[IpencraBienne JaHHBIX B BUIE TaOIUII,
nuarpamm, rpagukoB. CirydaitHas U3BMEHYH-
BOCTh. CTaTuCTHUUECKUE

XapaKTEPUCTUKU HAOOpa JaHHBIX: CpETHEE
apudmernueckoe, MearaHa, HauOOJbIIIEe U HAK-
MEHbLIEE 3HaUeHUs, pa3max. [Ipeacrasienue o

N3Baekary wHQOpMAIHMIO U3 TaOIUIl M JHUa-
rpaMM, BBITIOJIHATH BBIYHCICHUS IO TaOIWY-
HBIM JaHHbIM. OmnpenejsiTb IO AWarpaMMam
HauOOJbIINEe M HaUMEHBIIINE JaHHBIC, CPABHM-
BATb BEIUYNHEI.

IIpencraBasaTs uHbOPMAIUIO B BHJE TaOJNHIIL,

IloHuMaTh ¥ MCNOIB30BATH MAaTEMATUYECKUE
CpEeJCTBA HAIISIAHOCTH (JUarpamMmbl, TaOIHIIbI,
CXEMBI) JUISl WIUTIOCTPALIUK, HHTEPIpETaluu, ap-
T'YMEHTaIUH.

Bupaerb maremMaTndecKyto 3a7ady B KOHTEKCTE
pOoOJIEMHON CUTYallH B JPYTUX JUCHUIUIMHAX,
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CTONOYATBIX U KPYTOBBIX JUArpamm, B TOM YHC-
JIE C TIOMOIIBI0 KOMITBIOTEPHBIX IPOTPAMM.
IpuBOAMTH TPUMEpPHI YHCIIOBBIX JAaHHBIX (Ie-
Ha, POCT, BpeMs Ha JOPOTY H T. J.), HAXOAHUTH
cpeaHee apupMETHYECKOe, pa3Max YHCIOBBIX
HabOopOB.

IIpuBoAMTH conepkaTenbHbIC TPUMEPHI UC-
MOJIB30BAHMS CPEIHUX JIJIsl OTIMCAHUS TaHHBIX
(YpoBeHB BOIBI B BOJIOEME, CIIOPTUBHEIE ITOKA3a-
TEJIU, ONPEICIICHIE TPAHMII KITMMATHICCKUX
30H)

BbI60pO‘-IHOM HCCICIOBAaHUHN

B OKPY’KAIOLIECH KU3HU.

14. Cayuaiinble cOOBITHSI M BEPOSITHOCTH

[ToHsITHE O CITydallHOM OMBITE U CIIydaliHOM coObITHH. YacToTa cirydaiiHoro coobitusi. CtaTu-
CTMYECKHH MOJIXO0 K MOHATUIO BEPOSITHOCTU. BEposTHOCTH POTUBONOI0KHBIX cOOBITHH. JlocTO-
BEpHBIE U HEBO3MOKHBIE COOBITHSI. PaBHOBO3MOXKHOCTB coObITHH. Kitaccuueckoe onpeneneHue Be-
POATHOCTH
IIpoBoauTh City4aiiHble SKCIEPUMEHTHI, B TOM YHUCIE C MIOMOUIbI0 KOMIIBIOTEPHOTO MOJAEINPOBA-
HUS, MTHTEPIIPETUPOBATh UX Pe3yJabTaThl. BBIYMCIAATH YacTOTY CIY4aHOTO COOBITHS; OLIEHHBATh
BEPOSTHOCTH C IIOMOLIBIO YaCTOTHI, IIOJyYEHHOW ONIBITHBIM ITYTEM.

Pematsp 3aaun Ha HaXOXKJEHUE BEPOSTHOCTENH COOBITHIA.

IIpuBoauTHL NpUMEpHl CIIy4alHBIX COOBITHI, B YACTHOCTH JOCTOBEPHBIX U HEBO3MOXHBIX COOBI-
TUH, MAJOBEPOSITHBIX COOBITHIA.

IIpuBoaMTH IpHMEpPbl  PAaBHOBEPOSITHBIX COOBITHM

Bupaers MaremMaTHuecKyro 3a/1a4y B KOHTEKCTE
npoOJIEMHOM CUTyalluH B IPYTUX AUCIUILTAHAX,
B OKPY’KaIOIIEH KU3HU.

YMeHMe BbIIBUTaTh TUMOTE3bl IMPU PEIICHUHN
y4eOHBIX 3aJ]la4y, TOHUMaTh HEOOXOAMMOCTh HX
IPOBEPKH.

15. DyieMeHTbI KOMOMHATOPUKH

Perienne KoOMOMHATOPHBIX 3a/1a4 IepedopoM
BapuaHToB. KoMOMHAaTOpHOE MPaBUIO YMHOXKeE-
Hus. [lepectaHoBKU U QakTOpHal

BbinoaHaTh 1nepebop BceX BO3MOXKHBIX BapH-
aHTOB JUIs Tepecyera OOBEKTOB MM KOMOHMHA-
M.

IIpumeHsTH MpaBUIO KOMOMHATOPHOIO YMHO-
KEHUS JUIsl PElIeHUs 3aJad Ha HaxOXKICHHE
yycia 00beKTOB WM KOMOWHAIUM (IuaroHaiu
MHOI'OYI'OJIbHUKA, PYKOIO)KATHs, YUCIIO KOJOB,

IlonumMaThs ¥ HCHOJB30BaTh MaTEMaTUYECKHE
Cpe€acTtBa HariIdAHOCTH CXEMBI JIsI HIIIFOCTpa-
U, UHTCPpIPCTALIUN
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1 dpoB, mapone u T. 1. ).

Pacno3HaBaTh 3agauM Ha ONpEAETICHUE YHCIIa
MEPECTAHOBOK U BBITIOJHATH COOTBETCTBYIOIIHE
BBIYHCIICHUSL.

Pematp 3a7aun Ha BBIYHCICHHE BEPOSITHOCTHU C
IPUMEHEHHEM KOMOMHATOPUKHU

16. MHuoxkecTBA. DJIeMEeHTHI JOTHKH

MHO0KeCTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE
MHOECTB MIEPEUUCICHUEM DJIEMEHTOB, XapaK-
TEPUCTUUYECKUM cBOMcTBOM. CTaHAapTHBIE 000-
3HAYEHMS YUCITOBBIX MHOXKeECTB. [lycToe MHOXKe-
CTBO H ero odo3Hauenue. ITooxMHOkecTBO. OO0B-
eMHEHUE U TIEPEeCeUeHNEe MHOKECTB, Pa3HOCTh
MHOKECTB.

Nnnroctpaiust OTHOLIEHUN MEXIY MHOMXKECT-
BaMH C ITOMOIIIBIO JUarpaMm Ditiepa — BeHHa.

[TonsiTHSI O PABHOCHIIBHOCTH, CJICIOBAHHH,
yrnoTpeOeHe JTOTHYECKUX CBA30K €ClIH  TO,

8 MOM U MOAbKO mom caydae. Jlornueckue
CBSI3KHM U, UNU

IIpuBoauTH TIpUMEpPHl KOHEYHBIX M OECKOHeu-
HBIX MHOXKeCTB. HaxonuTh oObenMHEHHE H Tie-
peceuenue MHOkecTB. IIpmBOAMTBH TpUMEpPHI
HECIIOKHBIX KJIACCH(HUKAIIHNH.

Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHYIO
CHUMBOJIUKY M SI3BIK IIPH PEUICHUU 3a7ad B XOJIe
M3y4YCHUS Pa3InYHBIX Pa3/iesioB Kypca.
HNnnocTpupoBaTh MaTeMaTHYeCKUE MTOHATHS
yTBepxkeHus npumepamu. Menoas3oBaTh mpu-
MEpBI ¥ KOHTPIPUMEPHI B apT'yMEHTALIUH.
KonctrpynpoBares MaremaTtudeckue npeaioxe-
HUSI C TIOMOIIBIO CBSI30K eciu mo, 8 mom u
MONbKO MOM clyyae, JOTHUECKUX CBSA3O0K U,
unu

IlonuMaTh ¥ UCTIOJIB30BaTh MaTEeMaTHYECKHE
CpelICTBa HATJISAHOCTH (JIMarpaMmbl, TaOJIULIBI,
CXEMBI) JUIsl UJUTFOCTPAIlUU, UHTEPIPETAI|H, ap-
TyMEHTAI1H.

Peseps -28u
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Paznen « I'eomerpus»

1. Ilpsimblie n yrasl (20u)

Touka, npsiMasi, MIOCKOCTh. OTPE30K, JIyU.
VYroun. [Ipsimoit yron, ocTpblii U TYIIOH YTJIbI,
pa3BEpHYThIN yroi. BepTUkaabHbIE U CMEXHBIE
yriasl. buccekrpuca yria u ee cBoiictBo. CBoii-
CTBA YIJIOB C MapaJljIeIbHBIMU U NIEPIEHANUKY-
JISIPHBIMHM CTOpOHaMH. B3anmHoe pacnoyioxxeHue
IPSIMBIX Ha IJIOCKOCTH: MapajliebHbIE U Iepe-
cekaromuecs npsmslie. [lepnenaukynspHbie
npsimbie. TeopeMbl 0 napajuIeIbHOCTH U Iep-
MEeHUKYISPHOCTU NpsAMbIX. [leprieHauKymsap u
HaKJIOHHad K npsMoil. CepeiMHHBIN NepHeHa1-
KYJISIp K OTPE3KY.

CBoiicTBa OMCCEKTPUCHI yIJIa U CEPETUHHOTO
NEePIEHANKYIIpa K OTPE3Ky.

@®opMyJMPOBATh U JOKA3BIBATH TEOPEMBI, BHIPAXKAIOLIUE
CBOMCTBA BEPTUKAIBbHBIX U CMEXKHBIX YIJIOB, CBOMCTBA U
IIPU3HAKY NAPAJIEIBHBIX IIPSAMBIX, O €IMHCTBEHHOCTH
NEPIEHIUKYIIApa K IPSIMOM, CBOMCTBE NEPIICHAUKYJIIApA U
HAKJIOHHOM, CBOMCTBaX OMCCEKTPUCHI YIJIa U CEPEAUHHOIO
NEPIEHIUKYIIAPA K OTPE3KY.

Pemate 3a1a4u Ha IOCTPOEHUE, JOKA3aTEIbCTBO U BbI-
YHCJICHUS. BBIIENATh B YCIIOBUHU 33a[Ja4H YCJIOBUE U 3aKJIIO-
gyeHue. Onupasch Ha yCIOBHE 3a]1a4H, IPOBOAUTH HEO0XO-
JUMBIE JOKa3aTelbHble paccykaeHusa. ConocTaBisATh 10-
JTYYCHHBIN PE3yJbTAT C YCIOBUEM 3a4a4U.

YMeTh HaXOJWUTh B Pa3IMYHBIX UC-
TOYHHKAX MHPOPMAIIHIO, HEOOXOI1-
MYIO JIJISl PeIICHUS] MAaTeMaTHYECKUX
po0JIeM, U MPEACTABIIATE €€ B 10-
HATHOU (hopMe, TTOHUMATh U HCIIOJb-
30BaTh MaTEMAaTHYECKUE CPECTBA
HATJISITHOCTH (YEPTEXU) TSl HILTEO-
CTpallii, HHTEPIIPETAIIHH.

2.Tpeyroabuuku (654.)

Tpeyronbauku. [IpsMoyroabHbIe, OCTPO-
YTOJIBHBIE U TYIIOYTOJIBHBIE TPEYTOJIbHUKA. BbI-
coTa, MeiaHa, OMCCEeKTpUca, CPeIHsS TUHUS
TpeyrojbHuKa. PaBHOOEpEHHbIE U PAaBHOCTO-
POHHHE TPEYTOJILHUKH; CBOMCTBA U IPU3HAKU
PaBHOOEAPEHHOTO TPEYTOIbHUKA.

[Ipu3naku paBeHCTBa TPEYroJIbHUKOB. [Ipu-
3HAaK{ paBEHCTBA IIPIMOYTOJIBHBIX TPEYTOJIBHU-

®opMyJIMPOBATh ONPEACIEHUS NPAMOYTOJIBHOIO, OCTPO-
YrOJILHOTO, TYIIOYTOJIbHOIO, pAaBHOOEIPEHHOT0, PABHOCTO-
POHHETO TPEYTrOJbHUKOB; BBICOTHI, MeIUaHbl, OHCCEK-
TPUCHI, CPEIHEN JIMHUU TPEyroJIbHUKA; Pacno3HaBaTh U
H300paxkaTh UX Ha YEPTEkKaxX U PUCYHKaX.
®opMyJIMpPOBaTh ONpEIEICHUE PaBHBIX TPEYrOJIbHUKOB.
®opMyJIMPOBaTh U JAOKA3bIBATH TEOPEMBI O NMPHU3HAKAX
paBeHCTBA TPEYrOJbHUKOB.

YMeHune BbIABUTATh THUIIOTE3bl MPU
pelieHun y4eOHBIX 3aj]a4, TTOHUMAaTh
HE0OXOJIMMOCTh UX MPOBEPKH.
YMeHl/le HpI/IMeHHTB I/IH)IYKTI/IBHI)IG nu
JNENyKTUBHBIE CIOCOOBI  paccyxkie-
HHAW, BUIETh pa3JINYHbIE CTPATETUN
peuieHus 3aaay.

YMeHne CaMOCTOSTENHLHO CTaBUTH
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koB. HepaBenctBo tpeyronsuuka. CooTHOIIIE-
HUS MEX]ly CTOPOHAMH U YTJIaMU TPEYroJibHUKA.
CyMMa yriioB TpeyrojibHUKa. BHelHue yriibt
TpeyrojbHUKa, TEOpeMa O BHEIIHEM YTJIe Tpe-
yronbHuKa. Teopema Daneca. [Togobue Tpe-
YTOJIBHUKOB; KOdddunueHT moaodus. [Ipuznaku
10/1I00US TPEYTOJIbHUKOB.

Teopema ITudaropa. Cunyc, KoOCUHYC, TaH-
T€HC, KOTAaHT'€HC OCTPOro yriia MPsiMOYTOJIbHOTO
TpeyronbHuKa u yriaoB ot 0 no 180°; npusene-
HUE K OCTpOMY yriy. Pemienne npsamMoyroiabHbIX
TpeyrojabHUKOB. OCHOBHOE TPUTOHOMETpHYE-
CKO€ TOXJ1ecTBO. DOPMYIIbI, CBSA3BIBAIOIIUE CH-
HYyC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJHOTO U TO-
ro e yria. Pemenue TpeyroibsHUKOB: TeopeMa
KOCHHYCOB U TE€OpPEMa CUHYCOB.
3ameyvaTenbHbIe TOUKH TPEYTOJIbHUKA: TOUKH
MepeceyeHus CepeAMHHBIX MEePIEeHIUKYISIPOB,
OMCCEKTPHUC, MEJTMAH, BBICOT U UX MPOIOJIKCHHMA

OO0BSICHATH 1 WIIOCTPHPOBATH HEPABEHCTBO TPEYIOJIb-
HUKA.

®opMyJIMPOBAaTh U A0KA3BIBATH TEOPEMBI O CBOWCTBAX U
IPU3HAKAaX PaBHOOEAPEHHOI'O TPEYroJbHUKA, COOTHOIIE-
HUSAX MEXJYy CTOPOHAMHU M YIJIaMU TPEYroJIbHHUKA, CyMMeE
YIJIOB TPEYroJIbHUKA, BHEIIHEM YIJIe TPEyrojbHUKA, O
CpellHEH JINHUU TPEYyroJibHUKA.

®opmMyaHpoOBaTh OIpeIe/IeHUE T0J00OHBIX TPEYTOJIbHU-
KOB.

@®opmMyanpoBaTh U AOKA3BIBATH TEOPEMbI O MPHU3HAKAX
11010018 TpeyroiabHUKOB, Teopemy Daneca.
@opMyIHpPoOBaTh ONpEAEICHNS U MILIIOCTPUPOBATH I10-
HATUS CHHYCa, KOCUHYCa, TAHTE€HCA U KOTAaHI€HCa OCTPOro
yIriia OpsMOYTOJIbHOTO TPEeyrojibHuka. BeiBoauTh Gopmy-
Jbl, BBIpaKarollue (yHKIMU YIjla MPSMOYrOJbHOTO Tpe-
YroJIbHUKA Yepe3 ero CTopoHbl. PopmMyJIMpoBaTh U 10Ka-
3pIBaTh Teopemy [Iudaropa.

@opmMyIHMpPOBATHL OIpPECICHUs] CUHYCA, KOCHHYCA, TaH-
reHca, kotanrenca yrios ot 0 o 180°.

BoiBoauTh (GopMyinbl, Belpakarouiye GyHKIUU YIJIOB OT
0 o 180° yepe3 GHyHKIIMHU OCTPHIX YIIIOB.
®opMyIHMpPOBATH U Pa3bSICHATH OCHOBHOE TPUTOHOMET-
pudeckoe ToOXxkAecTBOo. [lo 3HadeHMsAM OOHOM  TpH-
TOHOMETPUYECKON (YHKIMU yriia BBIYMCJIATH 3HAYECHUS
JIPYTUX TPUTOHOMETPUUYECKUX (PYHKLIMNA ATOTrO yria.
@opMyIHPOBATH U JOKA3BIBATH TEOPEMBI CUHYCOB M KO-
CHUHYCOB.

@opMyaHpoOBaTh U AOKA3BIBATH TEOPEMBI O TOUKaX IIe-
peceueHusi CepelMHHBIX MEePHNEeHAUKYISIPOB, OUCCEKTPUC,
MeJIMaH, BHICOT MJTM UX MPOOKEHHH.

HccaenoBarb CBONCTBA TPEYrOJbHHUKA C ITOMOIIBIO KOM-
IBIOTEPHBIX IPOTPAMM.

Pematsb 3a7aun Ha MOCTpOEHUE, TOKA3ATENBCTBO U BBIUKC-
JeHus. BolaeasTh B YCIIOBUM 33/1a4M YCIOBUE U 3aKIIIOYe-

1[eM, BBIOMPATh M CO3AaBaTh ajro-
PUTMBI JIJIsl PEUICHUsT Y4eOHBIX MaTe-
MaTUYECKHUX MPOOJIEM.

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTb, HAIIPABJICHHYIO
Ha peIICHHE 3aJa4 HCCIIe0BATEb-
CKOT'0 XapakTepa.
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HUE.

MopenupoBaTth ycIOBHE 33/1a4M C TOMOIIbIO YepTeka
WIM PUCYHKA, IPOBOJMTD JOIOJHUTEIBHBIE IOCTPOEHUS B
xojie peuienusi. Onupasch Ha JaHHbIE YCIOBHS 33/1a4H,
NPOBOAUTH HEOOXOIUMBIE PACCYKICHHS.
HNHTepnpernpoBaTh MOITYYSHHBIN pPe3yNbTaT U COMOCTAB-
JSITh €70 C YCIOBUEM 33/1a4u

3. YerbipéxyroabHuku (204)

YetsipexyroabHuk. [lapanienorpamm, TeopeMsl
O CBOWCTBaxX CTOPOH, YIVIOB M JHaroHaJIeu Mna-
pajuiesorpaMma U ero npu3Haku.
[IpsiMmoyronbHUK, TeopeMa O pPAaBEHCTBE Jua-
roHaJIell IPSAIMOYTOJIbHUKA.
Pom0, Teopema o cBOICTBE JuaroHaieu.
KBanpar.

Tpaneuus, cpeaHsis IMHUA TpareLuu; PaBHO-
OenpeHHast Tpanenus

®opMyJIMpOBaTh OIPEAEICHUs Iapajljiesiorpamma, IMps-
MOYTOJIbHUKA, KBajpara, poMOa, Tpanemnuu, paBHOOEAPEH-
HOW M NPAMOYIOJBHOM Tpaneuuy, CpeJHEN JIMHUU Tpare-
L[MY; PACIIO3HABATH U M300pakaTh UX HA YepTexax U pU-
CyHKaXx.

®opMyJIMPOBaTh U A0KA3BIBATH TEOPEMBI O CBOMCTBAX U
IIPU3HAKaX Mapajljiesiorpamma, IpsiMoyroiabHUKa, KBajgpa-
Ta, poM0Oa, Tpanemuu.

HccnenoBaTh cBONCTBA YETHIPEXYTOJBHUKOB C TIOMOILBIO
KOMITBIOTEPHBIX POTPAMM.

Pemarh 3amaun Ha MOCTPOECHME, N0KA3aTEIbCTBO U BbI-
ymcieHus. MoaeJMpoBaTh yCJIOBHE 3a/ladl C MOMOLUIBIO
4yepTeka WIN PUCYHKA, MPOBOAUTH OIOJHUTENbHBIE T10-
CTPOEHHS B XO/I€ PEILICHUSI.

Boiieasite Ha ueprexxe KOH(Urypauuu, HEOOXOJUMBbIe
JUISL IPOBEJEHUSI 0OOCHOBAHMM JIOTMYECKHX IIAaroB perie-
HUSL.

HNHTepnpernpoBaTh MOJTYYEHHBIN PE3YJIBTAT U CONOCTAB-
JISITh €70 C YCIOBUEM 3a/1a4U

YMeHue BBIIBUTaTh THIOTE3bl MPHU
pelieHun y4eOHBbIX 3a]a4, TTOHUMAaTh
HEO0OXOMMOCTh UX IIPOBEPKH.
YMeHue NpuUMEHATh UHAYKTHBHBIE U
JNENYKTUBHBIE CIOCOOBI  paccyxkie-
HUM, BUAETHh pPa3jIu4HbIC CTPAaTEruu
pEIICHUS 3a/1a4.

YMeHue CaMOCTOSTEIHLHO CTaBUTH
1Ie]M, BBIOMPATh W CO3/aBaTh allro-
PUTMBI JUISl pelieHUs] yueOHBIX MaTe-
MaTHUYECKHUX TPOoOIIeM.

YMeHune TUIAaHUPOBATH M OCYIIECTB-
JSATh JI€ATEeNIbHOCTh, HAIMPABIECHHYIO
Ha peIIeHUE 3aJad HCCIeI0BaTelb-
CKOI'0 Xapakrepa.

4. MuoroyrojasHuku (104)

MHoroyronsHuK. Bellykiible MHOTOYTIOJIBHUKH.
[IpaBunbHBIE MHOTIOYrOJBHHMKM. Teopema o
CyMME YIVIOB BBINYKJIIOTO MHOIOYIOJIbHUKA.
Teopema 0 cymMMe BHENIHHMX YIJIOB BBIINYKJIOTO

Pacno3snaBaTh MHOTIOYrOJBHUKH, (POPMYJIHPOBATH OIl-
peneneHne U NPUBOAMTH IIPUMEPbl MHOTOYTOJIbHUKOB.
®opMyJIMPOBATh U J0KA3bIBATH TEOPEMY O CYMME YIJIOB
BBIIYKJIOTO MHOTOYTOJIbHHKA.

YMeHHe BbIIBUraTb TUIIOTE3BI IpU
pelieHnr y4eOHBIX 3ajad, MOHUMATh
HE00X0AUMOCTh UX MPOBEPKHU.

YMeHHe TPUMEHSTh UHAYKTUBHBIE U
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MHOTI'OYyT'OJIbHHUKa

HccaenoBarb CBONCTBA MHOIOYI'OJIBHMKOB C ITOMOILIBIO
KOMIIBIOTEPHBIX IPOTPAMM.

PemaTe 3a1a4M Ha TOKA3aTEIbCTBO U BBIYUCIICHUS.
MopenupoBarh YCIOBHE 3aJaud C IOMOLIBIO 4YEpTEkKa
WJIM PUCYHKA, HPOBOJAMTH JOIOJIHUTENIbHBIEC IIOCTPOCHHUS B
X0JIe pEeLICHMUS.

HNHTepnperupoBaTh MOJYYEHHBIN PE3YJIbTAT U COMOCTAB-
JATh €70 C YCIOBUEM 3a/1a4U

JNENYKTUBHBIE CIOCOOBI  paccyxie-
HUI, BHICTh pa3IMYHBIC CTPATCTUU
peleHus 3a/1a4.

YMeHHne CaMOCTOSITEJIbHO CTaBUTh
LIeW, BBIOMPATh M CO3AaBaTh ajro-
PUTMBI JIJIsl PEUICHUs YY4eOHBIX MaTe-
MaTHYECKUX MPOOIIEM.

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTb, HAIIPABJICHHYIO
Ha pEIICHHUE 3aJa4 HCCIIe0BATEIIb-
CKOT'0 XapakTepa.

5. Oxpy:kHOCTH U KPYT (204)

OxpyxHocTb u kpyr. Llentp, paauyc, tuamerp.
Hyra, xopaa. Cexktop, cerMeHT. LleHTpanbHbIi,
BIMCAHHBINA YTOJ1, BEJIMYMHA BIIMCAHHOTO YyIJIA.
B3anMHoe pacnonoxeHue npsaMon u OKpyKHO-
CTH, IBYX OKpYykHOCTeil. KacaTenbHas u cexy-
as K OKpy’KHOCTH, UX CBOMCTBA.

BrnucanHple W ONHCAaHHBIE MHOTOYTOJIBHUKH.
OKpy>XHOCTb, BIIMUCAHHASA B TPEYrOJIbHUK, U OK-
PY/KHOCTb, OIIMCAaHHAs OKOJIO TPEYrOJbHHKA.
TeopeMbl 0 CylIECTBOBAaHUM OKPY)KHOCTH, BIIH-
CaHHOM B TPEYrOJbHHUK, U OKPYKHOCTH, OIIH-
CaHHOM OKOJIO TPEYTOJIbHUKA.

BrucanHublie 1 OnMcaHHBIE OKPYXHOCTH Mpa-
BUJIBHOI'O MHOTI'OYT'OJIbHUKA.

@opMyIIbl I BBIYMCIICHHUS] CTOPOHBI IPABUIIb-
HOT'O MHOTOYT'OJIbHMKA; PaJnycCa OKPYXKHOCTH,
BIMCAHHOW B NPABWJIbHBIA MHOT'OYTI'OJIHHK; pa-
JUyCa OKPYKHOCTH, OITMCAHHON OKOJIO ITPaBUJIIb-
HOT'O MHOTOYTOJIbHUKA

®opMyIMpPOBATh ONPEICICHUS TOHATUM, CBA3aHHBIX C
OKPYXHOCTBIO, IEHTPAJIbHOI'O U BIIMCAHHOTO YIJIOB, CEKY-
LIEH ¥ KacaTeIbHOM K OKPYKHOCTH, YIJIOB, CBSI3aHHBIX C
OKPYKHOCTBIO.

®opmMyIMpPOBaTh U J0KA3BIBATH TEOPEMBI O BIIMCAHHBIX
yriax, yriax, CBI3aHHBIX C OKPYKHOCTBIO.

N300paxkarb, pacnmo3HaBaThb U ONHUCBHIBATH B3aUMHOE
PacCIOJIOKEHUE TIPSIMOU U OKPY’KHOCTH.

HN300paxats 1 ¢GopMyJIUpPOBATH ONpPEAEICHUS BIHCAH-
HBIX ¥ OIIMCaHHBIX MHOTOYTOJIBHUKOB U TPEYTOJIbHUKOB;
OKPY’KHOCTH, BIINCAHHOM B TPEYI'OJIBHUK, U OKPYKHOCTH,
OIIMCAaHHOM OKOJIO TPEYTOJIbHUKA.

®opmMyIMPOBATh U I0Ka3bIBATh TEOPEMBI O BIIUCAHHOMN
Y OIIMCAaHHOU OKPY>KHOCTAX TPEYIOJBbHUKA U MHOTOYTI'OJIb-
HUKa.

HcceaenoBath cBoiicTBa KOH(PUTypalnid, CBSI3aHHBIX C OK-
PYKHOCTBIO, C TIOMOIIBK) KOMITBIOTEPHBIX IPOIPAMM.
PemaTe 3a1a4u Ha IOCTPOCHUE, 10KA3ATEIBCTBO U BBIUUC-
JICHUS.

MopaeaupoBaTh yCIOBHE 3a/adyd C IOMOILBI 4YepTexa

YMeHue BbBIIBUTATh TUIOTE3Bl MpPU
peleHny y4yeOHBIX 3ajjady, MOHUMATh
HEOO0XOJMMOCTb UX ITPOBEPKHU.
YMeHune npUMEHATh UHAYKTHBHbBIE U
JNENYKTUBHBIE CIIOCOOBI  paccyxie-
HUM, BHUJETH pa3IMuYHbIE CTpAaTETUU
peleHwus 3a1ad.

YMeHne CcaMOCTOSTEIbHO CTaBUTh
1Ie7T, BBIOMpaTh W CO3/JaBaTh aliro-
PUTMBI JUIsl pelIeHus] y4eOHbIX MaTe-
MAaTUYECKHUX MPOOIIeEM.

YMeHHne IUIaHUPOBaThb M OCYILIECTB-
JSATh  IeSITENTBHOCTD, HAIPAaBICHHYIO
Ha peUIeHHE 3aJlad MCCIIe0BaTEIb-
CKOTO XapakTepa.
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WIN PUCYHKA, NPOBOAUTH JIOTIOJIHUTEIbHBIC TIOCTPOCHUS B
XOZI€ PeIICHHUS.

Boieasite Ha 4YepTexe KOH(PHUrypauud, HE0O0XOAUMBIE
JUISL TIPOBEJICHNUSI 0OOCHOBAHHMH JIOTHUECKHUX IIaroB pere-
HUSL.

HNHTepnpeTrnpoBaTh NOITYYCHHBIH PE3yIbTaT U COMOCTAB-
JISITh €T0 C YCJIOBHUEM 33/1a4H

6 'eomeTpuueckue npeodpazoBanus (104)

[Tonsitue o paBenctse ¢uryp. [lonsTue nBrxe-
HUS: OCEBas U EHTpaJIbHAsl CHMMETPHUH, Mapa-
JIeTbHBIN IepeHoc, moBopoT. [lousTre 0 momo-
Ooun GUryp ¥ rOMOTETUI

O0BACHATH 1 WIJIIOCTPHPOBATH MOHATHUS paBEeHCTBA (u-
ryp, nogo6usi. CTpOUTh paBHBIC U CHMMETPUYHBIE (PUTY-
Pbl, BBINOJIHATH NapaJljiebHbI IEPEHOC U TOBOPOT.
HccaenoBarb CBOMCTBA JBHKEHHM C IOMOIIBI) KOMIIb-
IOTEPHBIX POrPaMM.

BbINOJHATHL IPOEKTHI 110 TEMAaM F€OMETPUUECKUX TIPE00-
pa3oBaHUM HA INIOCKOCTH

YMeHHne IUIaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTb, HAIPAaBJICHHYIO
Ha peIICHHUE 3aJa4 HCCIIe0BATEIIb-
CKOT'O XapakTepa.

7. IlocTpoeHus ¢ IOMOUILIO UPKYJIS U JIUHEHKHU (54)

[TocTpoeHHs ¢ TOMOIIBIO IUPKYJIS U THHEHKH.
OcHOBHBIE 33/1a4M HA TIOCTPOCHHUE: JIEJICHNE OT-
pe3Ka MoroJjam; MOCTPOeHHe yriia, paBHOTO JAaH-
HOMY; ITOCTPOEHHUE TPEYTOJILHUKA TI0 TPEM CTO-
pOHaM; MOCTPOEHUE NMEPNEHAUKYIISIpA K MPSMOK;
MIOCTPOEHHUE OMCCEKTPUCHI yTa; IeJICHUE OTPe3-
Ka Ha 7 paBHBIX yacTei

Pemarhb 3a7aun Ha TOCTPOEHHUE C MOMOLIBIO IUPKYJIS U
JIUHENKH.

HaxoauTthb ycinoBus CyLIECTBOBaHMS PELICHMS, BHIIIOJIHATh
MIOCTPOCHHUE TOYEK, HEOOXOAUMBIX /ISl TOCTPOCHUS HCKO-
MOH (UTYpBHI.

Joka3pIBaTh, 4TO MOCTpPOEHHas (uUrypa yaoBIETBOpPSIET
YCIOBUSAM 3a/aud (OMpeAesasiTh YHCIO PEUICHUM 3ajadn
IIPU Ka>kJIOM BO3MOXXHOM BBIOOPE JTaHHBIX )

YMeHue BHUIETH MaTEMATHYECKYIO
3a/1a4y B KOHTEKCTE MpoOJIEMHOI cH-
TyalMd B JPYyIMX JIUCLMIUIMHAX, B
OKPY’KaIOIIEeH KU3HU.

HNmerb mepBOHAYAIbHBIE IPEICTAB-
JeHust 00 uaedax U O MeToJax Mate-
MaTUKA KaK YHUBEPCAIBHOM SI3BIKE
HAayKHd U TEXHHMKH, CPEACTBE MOJEIIH-
POBaHMS SIBJICHUH U ITPOLECCOB.

8. H3mepeHune reoMeTpuyYecKUX BeJIHYUH (254)

Jlnuna otpeska. /[nuna tomanoi. [lepumerp
MHOT'OYTI'OJIbHUKA.

PaccrosiHne ot Ttoukm no mpsimoin. PaccrosHue
MEXly MapajiebHbIMU IPSIMbIMHU.

OO0bsICHAT, ¥ WILIIOCTPUPOBATH TOHSATHE IEpUMETpA
MHOI'OYTOJIbHUKA.

®opMy/IMPOBATh OIPENEICHNS PACCTOSHUSA MEXKIY TO4Y-
KaMH, OT TOYKH 0 IPSIMOU, MEKIY MapajieIbHbIMU IIpsi-

Ymenune BUJACTE MATCMATUYCCKYIO
3a/1la4y B KOHTEKCTE MPOOJIEMHON cH-
Tyallud B JAPYIUX JOUCLHUIUIMHAX, B
OKPYKaroIIEeH )KU3HMU.
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JInuHa OKpYKHOCTH, YHUCJIO JI; JJMHA JYT'H
OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHON LIEHTPAIILHOTO YIJIa ¥ IJTUHOU Tyru
OKPY>KHOCTH.

[TonsTre muomaau rmiockux ¢uryp. PaBHo-
COCTaBJICHHBIC U paBHOBeNHKUE Gurypsl. [1mo-
uaap npsMoyrosbHuka. [Inomaau napanieno-
rpaMma, TpEyroJibHUKa U Tpanenuu (OCHOBHbBIE
dbopMmy1ibl). opMyIbL, BEIpAXKAIOIIHE IO
TPEYTroJbHUKA Yepe3 JBE CTOPOHBI U YTOJl MEX-
1y HUMU, 4yepe3 MepuMeTp U paauyc BIUCAHHOMN
okpyxHOCTH; popmyna ['epona. [limomaas MHO-
royroyibHuKa. [1nomaap kpyra u miomasb cex-
Topa. COOTHOILIEHNE MEXTy IJIOIIAASIMU T10-
TNOOHBIX UTYp

MBIMH.
@®opMyIHPOBATH 1 00BSACHATH CBOWMCTBA JUIMHBI, Tpalyc-
HOM MEpBI yIiia, INIOIIAIH.

®opMy/IMPOBATh COOTBETCTBUE MEXAY BEJIMYMHON LEH-
TPaAJILHOTO YIJIa U JUIMHOW AYT'H OKPY>KHOCTH.

OO0BbSACHATH 1 WIIKOCTPUPOBATH MOHATUS PABHOBEIMKUX
Y PaBHOCOCTABIICHHBIX QUTY.

BoiBoauTh Qopmynbl 1uiomianei NpsIMOYroJIbHHUKA, I1a-
pajuieniorpamMma, TpeyroJIbHUKa U TPaIeluu, a Takxe Gop-
MyJly, BbIpaXXaroU[yl0 IJIOIIAAb TPEYroJbHUKA 4epe3 JBE
CTOPOHBI U YrOJ MEXIY HUMH, JUIMHY OKPYXHOCTH, ILIO-
maab Kpyra.

Haxoauth 1uiomaaes MHOrOyrojibHUKa pa3OMEHHEM Ha
TPEYTrOJIbHUKU U YETHIPEXYTOJIbHUKHU.

OO0BSICHATH 1 WIIOCTPUPOBATH OTHOIIECHUE IUIOIIAJEH
no00HBIX (uryp.

Pemars 3a7aun Ha BBIYMCIICHHE JJMHEWHBIX BEJIWYUH, Ipa-
JIyCHOM Mephl yIjla W IUIOLAAEH TPeyrojabHUKOB, YEThI-
PEXYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, JJIMHBI OKPYHOCTU
U wiom@aan kpyra. Onupasich Ha JaHHBIE YCIOBUS 3a/auu,
HAXOAUTh BO3MOXKHOCTH MTPUMEHEHHUs HEOOXOTUMBIX (pop-
MyJ1, IpeoOpa3oBbIBaTh (POPMYIIBI.

Hcnonb3oBath Gopmyssl Ajis 000CHOBAHUS JOKa3aTellb-
HBIX PACCYKIEHUH B XO/I€ PELLIECHUS.

HNHTepnpernpoBaTh NOJYyYECHHBIN PE3YJIBTAT U CONMOCTAB-
JISITh €70 C YCIOBUEM 3a7auu

HNMersb 1epBOHAYaAJIBHBIE IIPEICTAB-
JeHus o0 uaesx U O MeToJlax MaTte-
MAaTUKU KaK YHHUBEPCAIBHOM S3BIKE
HayKM M TEXHUKH, CPENCTBE MOJCIIN-
pOBaHUs ABJICHUI U IIPOLIECCOB

9. Koopaunats! (104)

JlexapToBBI KOOPAWHATHI HA IIJIOCKOCTH. Y paB-
HeHue npsaMoil. KoopauHatsl cepefuHbl 0Tpe3-
ka. @opmysa pacCTOSHMS MEXAY ABYMs TOUKA-
MU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH

OO0bsICHATH, ¥ WJIIOCTPUPOBATH TOHATHE JEKAPTOBOU
CHUCTEMBI KOOPJUHAT.

BbiBoauTH 1 HCIOJIB30BATH (HOPMYIIBI KOOPIMHAT Cepe-
JUHBI OTpe3Ka, PACCTOSHUS MEXAY ABYMsS TOYKaMH ILIO-
CKOCTH, YPaBHEHUS IPSIMOM U OKPYKHOCTH.

BbINOHATL TIPOEKTHI 110 TEMaM HCIOJIB30BaHUSA KOOP-

Ymenune BUJACTE MATCMATUYCCKYIO
3a/1a4y B KOHTEKCTE MPOOJIEMHON CcH-
Tyallud B JAPYIUX JOUCLHUIUIMHAX, B
OKpYKaroIleH )KU3HHU.

HmMmetnb NEpBOHAYATIBHBIC IMPCACTAB-
JeHusi 00 MAeIX U O METOJax MaTe-
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AWUHATHOTO MCTOJA IIpHU PCIICHHUU 3ada4 Ha BbIYMUCICHUA U
JOoKa3aTecJbCTBa

MAaTUKHW KaK YHUBCPCAJIBbHOM S3BIKC
HayKM M TEXHUKH, CPENCTBE MOJCIIN-
pOBaHUs SABJICHUI U IIPOLIECCOB

10. BekTopsi (104)

Bekrop. lymaa (Moayss) BekTopa. PaBeHCcTBO
BekTOpoB. Koyumueapusie BekTopel. Koopau-
HaThbl BEKTOpa. Y MHOKEHHUE BEKTOPA HA YUCIIO,
CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA 110 ABYM
HEKOJUIMHEAPHBIM BEKTOPaM. YTOJ MEXAY BEK-
topaMu. CKaJIipHOE IPOU3BE/IEHUE BEKTOP

®opMyJIMPOBATh OINPEACICHUS U WUIIOCTPUPOBATH I10-
HATUS BEKTOPA, AJIUHBI (MOIyJIsl) BEKTOPA, KOJIIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB.

BbruncasiTe JUIMHY U KOOPAUHATBI BEKTOPA.

Haxoautp yron Mexay BEKTOpamH.

BbInoHATH onepanuu HaJl BEKTOpaMHu.

BbINOJHATL NPOEKTHI 0 TEMaM HCIIOJIB30BAHUS BEKTOP-
HOT'O METO/JIa IPU PEILECHUH 3a/1a4 Ha BHIYUCIICHUS U JI0Ka-
3aTeIbCTBa

YMeHHe TOHHMMAaThb U HCIOJIB30BATh
MaTeMaTUYECKUE CPEACTBA HATJIAIHO-
CTH.

YMeHue npuUMEHATh UHAYKTUBHBIE U
JIelyKTUBHbIE CIOCOOBI paccyxkiae-
HUM, BUAETh pPa3jW4HbIE CTPATEruu
pelIeHus 3a1ay.

YMeHHne IUIaHUPOBATH U OCYILIECTB-
JATh JI€ATEIIBHOCTh, HAIPABIICHHYIO
Ha DCIIECHUE 3a1ad HCCIEN0BaTEIb-
CKOI'0 Xapakrepa,

11. DnemenTshlI JOTUKH ( S4)

Onpenenenne. AKCHOMBI U TeOpeMBI. [[o-
Ka3aTeJbCTBO. [0Ka3aTenbCTBO OT MIPOTUBHOTO.
Teopema, obparnas ganHoi. [Ipumep 1 KOHTp-

IpuMep

Bocnipou3Boauts  GOpPMYIHMPOBKH  OIpeJleIeHU; KOH-
CTPYMPOBATh HECJIOXHBIE ONPEAEICHUS CaMOCTOSTENBHO.
Bocnipou3BoauTs GOpMYyIUPOBKU U J0KA3aTENbCTBA U3Y-
YEHHBIX TEOPEM, MPOBOAUTDH HECIIOXKHbBIE JOKA3aTEIbCTBA
CaMOCTOSITENIbHO, CChLIATBCA B XO7€ OOOCHOBaHMM Ha
oTpezieNieHus, TEOPEMbI, aKCHOMBI

YMeHHe NOHMMAThb U HCIOJIB30BaTh
MaTE€MaTHYECKUE CPEACTBA HATJISAHO-
CTH.

YMeHue npuUMEHATh UHAYKTHBHBIE U
JIelyKTUBHbIE CHOCOOBI  paccyxkiae-
HUAW, BUIETh pa3JINYHBIE CTPATETUH
pelIeHNs 3a/1ay.

YMeHue IUIaHUPOBATH M OCYIIECTB-
JATH JI€ATEIIBHOCTh, HAIPABIICHHYIO
Ha pEIICHHE 3a7ad HCCIEN0BaTENb-
CKOI'0 Xapakrepa;

* Pe3epB BpeMenn - 154
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Onucanue y4e0HO-MeTOAMYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 odecreye-
HHsA 00pa30BaTEJILHOIO MpoLecca

1.HopmartuBHbIe 10KyMeHTHI: [IpuMepHas mporpaMma oCHOBHOTO o0miero oOpa3oBaHus MO Ma-
TEeMaTHKe
2.Y4eOHUKH: TI0 MaTeMaTHKe Uil 5S—O6 KilaccoB, Mo anredpe i 7-9 KiaccoB, IO T€OMETPUHU
g 7—9 Kiaccos.

= VMK H.{.Bunenkun «Maremaruka» 5

= YMK A.T. Mep3usk, 6

* VMK }).H.MakapsrueB « Anredpa» 7-9

= YMK JI.C.Atanacsn «I'eomerpus 7-9»
3.Hayunas, Hay4HO-TIOMyJIsIpHAst, UCTOpHYECKast TUTeparypa.
4.CnpaBo4HbIE nocoous (9HLUKIIONE N, CJIOBapH, CIIPaBOYHUKHU o
MaTeMaTuKe U T.IL.).
5.I1euyarnbie mocoOusi: [TopTpeTsl BhIOAIOMIMXCA AesTeNel MaTeMaTUKH.
6.MudopmannonHbie cpeacTBa

*  MynbpTUMenUiHBIC 00yYalOIIe MPOTPaMMbl M AJICKTPOHHBIC YIeOHBIC W3IaHUS 10 OC-
HOBHBIM pa3jenaM Kypca MaTEMATHUKU.

*  DrexTpoHHas 0a3a JAHHBIX ISl CO3/IaHUSI TEMATHUYECKUX M UTOTOBBIX PA3HOYPOBHEBBIX
TPEHUPOBOYHBIX U MPOBEPOUYHBIX MATEPUATIOB JJIsI OPraHU3alMKU (PPOHTATIHLHON U UHIU-
BUJyaJTbHOM PabOTHI.

7. Texuuyeckue cpeAcTBa OOYICHHS
e MynbTUMEIUUHBIA KOMIIBIOTED.

e MynbTUMEIUUHBIA TIPOEKTOP.
8. YueOHo-mpakTH4ecKoe U yueOHO-1abopaTopHOe 000py10BaHUE

e Jlocka marHuTHas .

o KOMIUIEKT YepTex HBbIX UHCTPYMEHTOB (KJIACCHBIX U pa3/laTOYHBIX): JHHEIKa, TpaHCIop-
Tup, yronbHuk (30°, 60°, 90°), yronpuuk (45°, 90°), HupKyb.

e KOMIUIEKTHI TUIAHUMETPUYECKUX U CTEPEOMETPHUSCKUX TeJ (JIEMOHCTPAIIMOHHBIX U Pa3-
JATOYHBIX ).

o KomrmutekT ans MoaenupoBaHus (IBETHast Oymara, KapToH, KallbKa, KJIed, HOKHUIIBI, TJ1a-
CTHUJIUH).
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OueHka JIAHUPYEMBIX Pe3yJIbTATOB

Cucrtema OLIEHKU AOCTIKCHHS IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS OCHOBHOM 00Opa3oBa-
TEIbHOU MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHUsl MPEAINONAraeT KOMNAEKCHbLI NO0X00 K
oueHnke pe3yipbmamoe OOPA30BAHMS, TO3BOJIIONINA BECTH OIEHKY JIOCTHXKEHHUS 00ydaro-
HIUMHCS BCEX TPEX TPYII Pe3yabTaTOB 0Opa3OBaHUS: JIUYHOCHIHBIX, MEMANPeOMEemHbIX Y
npeomemmuuix.

Cucrema OLEHKU MPEAYyCMaTPUBACT YPOGHEBbLIL ROOX00 K COJICPKAHUIO OLIEHKH U UHCTPY-
MEHTApHIO JUIS OIICHKH JOCTIIKEHUS IJIAHUPYEMBIX PE3yJbTAaTOB, a TAKKe K MPEJCTABICHUIO U
UHTEPIIPETALIUU PE3YIBTATOB U3MEPEHUH.

OnHUM U3 TPOSIBIICHUH YPOBHEBOTO TMOXO0/A SIBISETCS OLEHKA MHIUBUIAYaJbHBIX 00pa3o-
BaTEJbHBIX JOCTHKEHUII Ha OCHOBE «METOJA CIOXKEHHUS», IPU KOTOPOM (PUKCUPYETCSI TOCTH-
YKEHHE YPOBHSA, HEOOXOAMMOTO ISl YCIEIIHOTO MPOJOKEHUS 00pa3oBaHUs U PeaIbHO JOCTUTa-
eMoro OOJIBIIMHCTBOM YYaIIMXCS, U €ro IMPEBBIIICHHE, YTO MO3BOJIAET BBICTpanBaTh MHJIWUBU-
JyalbHbIE TPAGKTOPUH IBMXKEHUS ¢ YUETOM 30HBI ONMDKaiIIero pa3BuTusi, GopMupoBaTh MoJo-
JKUTEJIbHYIO YYEOHYIO U COLIUAIbHYI0O MOTHBALUIO.

Cucrtema OLIEHKH JOCTIDKCHHS IIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS OCHOBHOH 00Opa3oBa-
TeIbHOU MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUsl MPEANONAraeT KOMNAEKCHbLI NO0X00 K
ouenke pe3ynbmamosé OOPa30BaHMs, MO3BOJIAIOLIMN BECTH OLIEHKY JOCTH)KEHHUsS OOyuaro-
HIUMHCS BCEX TPEX TPYII Pe3yabTaTOB OOpPa30BaHUS: JIUYHOCHIHBIX, MEMANPEeOMEmHbIX Y
npeomemHmuix.

Cucrema OLEHKU MPEAYyCMaTPUBAET YPOGHEBbLIL NOOX00 K COJICPKAHUIO OLIEHKH U UHCTPY-
MEHTApHIO JUTS OIICHKH JOCTIDKEHUS IJIAHUPYEMBIX PEe3yJbTAaTOB, & TAKXKE K MPEICTABICHUIO H
MHTEPIIPETAIMU PEIYIBTATOB U3MEPEHUM.

OnHUM U3 TPOSIBIIEHU YPOBHEBOTO TOAXO0/A SIBISETCS OLEHKA MHIUBUAYaIbHBIX 00pa3o-
BaTENbHBIX JOCTHKEHUII Ha OCHOBE «METOJA CIOXKEHUS», IPU KOTOPOM (PUKCUPYETCS] TOCTHU-
JKEHUE YPOBHSI, HEOOXOIMMOTO JJIsl YCIIEUTHOTO MPOAOJDKEHUsT 00pa30BaHus U peaibHO JOCTUTA-
€MOro OOJIBIIMHCTBOM YYalllUXCs, M €ro MPEBBIIICHUE, YTO TO3BOJISIET BBICTPAUBATh WHIAMBHU-
NyajdbHbIe TPACKTOPHH IBUKEHHS C YUYETOM 30HBI ONMXkKaifiiero pa3BuTus, GopMupoBaTh MOI0-
JKUTEIIbHYIO Y4EOHYIO U COLIMaIbHYI0 MOTHBAIIHIO.

Oco0eHHOCTH OlICeHKH MPeIMETHBIX Pe3yJIbTATOB

OneHka NpeIMEeTHBIX pe3yJbTaTOB MPEJCTABISAET COOOM OLEHKY IOCTHXKEHUs oOydaro-
LIUMCS IJIAaHUPYEMBIX PE3YyJIbTaTOB IO OTAEJIBHBIM IIPEAMETaM.

dopMUpOBaHUE THUX PE3YJIbTATOB 0OECIeUrnBaeTCs 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa-
30BaTEIBHOIO MpoLecca — Y4eOHBIX MTPEIMETOB.

OCHOBHBIM 00bEKTOM OIIEHKH MPEAMETHBIX PE3yJIbTaTOB B COOTBETCTBUM C TPEOOBaAHUSIMHU
Cranpapra sBiIsIeTCS CIOCOOHOCTh K PEIICHHUI0 y4eOHO-ITO3HABATENbHBIX U Yy4eOHO-TIpaKTHye-
CKUX 3a/1a4, OCHOBAaHHBIX HAa M3y4aeMOM Y4eOHOM MaTepHalie, C HMCIIOJIb30BaHHEM CIIOCOOOB
JEHCTBUI, peNleBaHTHBIX COAEPKAHHMIO YYEOHBIX NMPEAMETOB, B TOM YHCIE METaIllpeIMETHBIX
(mo3HaBaTEIbHBIX, PETYJIATUBHBIX, KOMMYHUKATHUBHbIX ) 1€HCTBHH.

Cucrema OIIEHKH MPEIMETHBIX pe3yJIbTaTOB OCBOEHHUS YUEOHBIX MPOrpamMM ¢ y4€TOM ypOB-
HEBOT0 Moaxoja, npuHsaroro B Cranpapre, NpearnojaracT BbiAedeHHe 0a30BOr0 YPOBHS /10-
CTHKEHUI KaK TOYKM OTCYETa IpU MOCTPOECHUH BCEH CUCTEMBI OLEHKU M OpraHMU3alMK UHIH-
BUAYaJIbHOU paboThI ¢ 00yYarOIUMHUCH.

PeanbHble qOoCcTHX)EHUS 00YUYaIOIUXCSI MOTYT COOTBETCTBOBATh Oa30BOMY YPOBHIO, & MOTYT
OTJIMYAThCS OT HETO KaK B CTOPOHY NPEBBILLIEHUS, TAK U B CTOPOHY HEJAOCTUKECHHUS.

[IpakTuka MOKa3bIBAET, YTO JUISI OMUCAHUS JOCTHDXKEHHUH OOydaroluxcs IeaecooOpazHo
YCTaHOBHUTBH CJIEAYIOIINE NATh YPOBHEH.

ba3oBblii ypoBeHb 10CTU:KEHUIT — YPOBEHB, KOTOPHIA JEMOHCTPUPYET OCBOCHUE yueO-
HBIX JICHCTBUN C OMOPHOM CHUCTEMOW 3HAHUM B paMKax Juana3oHa (Kpyra) BbIJEIEHHBIX 3ajad.
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OBJI&[[GHI/IG 68.30BBIM YPOBHEM ABJIACTCA JOCTATOYHBIM I TPOAOJIKCHUS OGy‘IGHI/IH Ha CJIICAYIO-
el cTyneHu oOpa3oBaHMs, HO HE MO MPOPUIHPHOMY HampaBiieHH0. JloCTHKEeHHIO 0a30BOTO
YPOBHS COOTBETCTBYET OTMETKA «yOBICTBOPUTEILHOY (MU OTMETKA «3%», OTMETKA «3a4TCHOY).

[IpeBrpiieHre 6a30BOr0 YpOBHS CBUIETENILCTBYET 00 YCBOCHUM OMOPHOW CHUCTEMbI 3HAHUMN
Ha YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIAJICHUS y4COHBIMU JEHCTBUSIMH, a TAKIKE O KPYro-
30pe, mupoTe (Wi u3dupareabHOCTH) UHTepecoB. Llenecoobpa3Ho BhIIETUTH ClEAYIONIUE Ba
YPOBHS, NpeBbIIIAIOIINE 0A30BbIIi:

* IOBBIIIEHHbI YPOBEeHb [OCTM)KEHUS IUIAHUPYEMBIX pE3yJbTaTOB, OLECHKA «XOPOIIOY
(oT™meTKa «4»);

* BBICOKHII YPOBEHb JOCTIKEHHS IUIAHUPYEMBIX PE3yJbTaTOB, OLIEHKA «OTIMYHO» (OT-
METKa «5»).

IToBbllIeHHBIN U BHICOKUH YPOBHHU JTOCTHIKEHUS OTIMYAIOTCS IO MOJIHOTE OCBOEHMS IUIaHU-
PYEMBIX Pe3yJbTaTOB, YPOBHIO OBIIAJCHUS YUEOHBIMU NEHCTBUAMU M COPMHPOBAHHOCTHIO WH-
TEPECOB K JAaHHOW MpeIMeTHOMN 00JIacTH.

WupuBuyanbHble TPAeKTOPUHM OOydeHHs] O0O0y4aromMXCs, JEMOHCTPUPYIOUIMX MOBBIIICH-
HBII U BBICOKMH YPOBHM JAOCTHKEHHH, Lie1ecoo0pa3Ho (GOopMHUpPOBATh C YU4ETOM MHTEPECOB ITUX
oOyyaromuxcsi ¥ ux IUIaHoB Ha Oyaymiee. [Ipu HanuuuMu yCTOWYMBBIX MHTEPECOB K yU4eOHOMY
IpeIMETy U OCHOBATEJIbHOM MOATOTOBKH 110 HEMY TaKue 00y4aroluecss MOI'yT ObITh BOBJICUEHBI
B IIPOEKTHYIO AESITENBbHOCTb 110 NPEAMETY U COPUEHTHUPOBAHBbl Ha MPOJOLKEHHE OOydeHHUs B
CTapIIMX KJIACCaxX MO JaHHOMY IMPOQUITIO.

Jlig onucaHusl TOATOTOBKM YYalllMXCsl, YPOBEHb JOCTHKEHMH KOTOPBIX HHUKe 0a30BOroO,
11eJ1eCO00pa3HO BBIICIUTh TAKXKE JIBA YPOBHS:

* IOHUKEHHBII YPOBEHb JOCTHKEHUI, OLICHKA «HEYIOBJIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KMIi YPOBEeHb JJOCTI)KEHUH, OLIEHKA «IUI0X0» (OTMETKa «1»).

Henoctuxenne 0a30Boro ypoBHs (HOHUKEHHBIA U HU3KUM YPOBHU JTIOCTUKEHUIN) PUKCUPY-
€TCs B 3aBUCUMOCTH OT 00BbEMa U YPOBHSI OCBOEHHOT'O U HEOCBOEHHOT'O COJIEPKaHMs ITpeIMETa.

Kak nmpaBuiio, NOHM:KeHHbIH YPOBeHb JIOCTHKEHUIN CBUIETEIBCTBYET 00 OTCYTCTBUU CH-
CTEeMaTU4eCKOi 06a30BOi MOATOTOBKH, O TOM, YTO O0YYarOIMMCS] HE OCBOCHO JaXK€ U IMOJIOBHUHBI
IUIAHUPYEMBIX PE3Y/bTaTOB, KOTOpPHIE OCBAMBAET OOJBIIMHCTBO OOYYaIOLIUXCS, O TOM, YTO
UMEIOTCS 3HAuUMTeNbHbIe MpoOenbl B 3HAHMSX, JalbHelee oOyueHue 3aTpynHeHo. [Ipu sTom
00y4aromuicss MOKET BBIMOJIHATH OTAENbHbIE 33/1aHNs MOBBIIIEHHOTO YpOoBHA. JlaHHas rpymnmna
oOyuaromuxcs (B cpeHeM B xoJie 00ydeHus cocTaBistomas okoio 10%) TpedyeT cnernuanbHou
JTUArHOCTHKY 3aTpyJHEHUN B 00yueHuH, NpoOesoB B CUCTEME 3HAHUN M OKa3aHUU lieJIeHanpaBs-
JICHHOM MOMOIIY B TIOCTHXKEHNUHU 06a30BOT0 YPOBHSI.

Hu3kuii ypoBeHb OCBOCHHS IIaHUPYEMBIX PE3YJIbTAaTOB CBUIECTEIBCTBYET O HAIWYUU
TOJIBKO OT/ETBHBIX ()parMEHTapHbIX 3HAHUN 110 IPEIMETY, JalbHelIIee 00yuyeHNe NPaKTUIECKU
HEBO3MOXHO. OOyuaronmmMces, KOTOpble JeMOHCTPUPYIOT HU3KUM YPOBEHb JAOCTHXKEHHH, TpeOy-
eTcsl creualibHas IOMOIIb HE TOJBKO M0 y4eOHOMY IpeaMeTy, HO U 0 (OPMUPOBAHUIO MOTH-
BallMM K OOYYEHHIO, Pa3BUTUIO UHTEpeca K M3ydyaeMoi MpeMeTHON 00J1acTH, TOHUMAHHUIO 3Ha-
YUMOCTU TpEeAMETa JJsl KU3HU U Jip. TOJbKO Hajduuue MOJOXKUTEIbHOM MOTHBAIIMM MOKET
CTaTh OCHOBOH JIMKBUJAIIMK IPOOEIOB B O0OYUEHUU /TSl TAHHOM TPYMIbI 00Y4arOLIXCS.

OnucaHHBIN BbILIE TOIXO 11€E€CO00pa3HO MPUMEHSATH B XOJ€ Pa3INYHbIX MPOLEAYp OIe-
HUBaHUS: TEKYILEr0, IPOMEKYTOUYHOTO U HTOTOBOTO.

Jisa dopmupoBaHUS HOPM OLIEHKH B COOTBETCTBHM C BBIIECJIEHHBIMU YPOBHSIMU HE00XO-
MO OIHCaTh JIOCTH)KEHUsI 00ydaromerocsi 6a3oBoro ypoBHs (B Te€pMHUHAX 3HAHUH M YMEHHIA,
KOTOpBIE OH JIOJKEH IPOAEMOHCTPUPOBATH), 32 KOTOpPBIE 00ydaroImuiicss 000CHOBAaHHO MOJIy4aeT
OLICHKY «YZOBJIETBOPUTENBbHO». Ilociie 3TOro omnpenenstorcs U COAEP/KATENBHO ONUCHIBAKOTCS
Oosiee BBICOKHME WJIM HU3KHE YPOBHM JOCTHKEHHMH. BakHO akneHTHpoBaTh BHMMAaHHUE HE Ha
olIMOKax, KOTOpbIe caean oOydarouuiicsa, a Ha y4eOHBIX JOCTH)KEHUSX, KOTOpbIe oOecredu-
BalOT MIPOJBUKEHHE BIIEPE B OCBOCHUHU COJIepKaHUsl 00pa30BaHUSI.
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Jna oyenku Ounamuku Gopmuposanus npeomMemHwlX pPe3ynbmamog B CUCTEME BHYT-
PHUILIKOJILHOTO MOHHUTOPHUHTa 00pa3oBaTeNbHBIX JOCTHKEHHM Ienecoo0pa3sHo (UKCHpOBaTh U
aHATM3UPOBATh JaHHbIE O CPOPMHPOBAHHOCTH YMEHHU M HABBIKOB, CIIOCOOCTBYIOIIUX OCBOe-
HHMIO CHCTEeMATHYeCKHUX 3HAHUM, B TOM YHUCIIE:

* NEePEUYHOMY O3HAKOMIEHUIO, OMpadomKe U OCO3HAHUIO Meopemuieckux Mooeneti u nowsi-
mutl (0OIIeHAayYHBIX U 0a30BBIX I JAHHOW OOJIACTH 3HAHUSA), CMAHOAPMHBIX ANOPUMMO8E U
npoyeoyp;

* B8bIAGNIEHUIO U OCO3HAHUIO CYUHOCTU U 0COOeHHOCmell U3y4aeMblX 00BEKTOB, MPOLIECCOB U
SIBJICHUN EHCTBUTENLHOCTH (TIPUPOIHBIX, COLMATIBHBIX, KYJIbTYPHBIX, TEXHUYECKUX U Jp.) B CO-
OTBETCTBUM C COJIEP’KaHUEM KOHKPETHOTO y4eOHOTO MpEeAMETa, CO30aHUI0 U UCNOIb308AHUIO
MoOenell U3y9aeMbIX 00bEKTOB U TIPOIIECCOB, CXEM;

* BbIAGNICHUIO U AHANU3Y CYUWECMBEHHBIX U YCIMOUYUBHIX C8A3ell U OMHOUIeHUTI MEXIY O0beK-
TaMH U TIPOLIECCAMH.

[Ipu 3TOM 00s13aTENBHBIMU COCTABISIONIUMU CUCTEMbI HAKOIIJICHHON OIICHKH SIBIISIIOTCS Ma-
TEpUabL:

* CMapmosoti OUaACHOCMUKU,

* MeMamuyecKux u Umo208blx NPO8epPOUHbIX pabom no 6cem yueOHbiM npeomemam,

* meopueckux pabom, BKI04asi yueOHbIe UCCIeI0BAaHUS U YUeOHBIE IPOCKTHI.

Pemrenne o qOCTHXKEHUU MM HEJOCTHKEHUHU TUIAHUPYEMBIX PE3yIbTaTOB WM 00 OCBOSHUH
WJIM HEOCBOCHUH Y4eOHOTO MaTepHualia IPUHUMAETCsS Ha OCHOBE PE3yJIbTaTOB BBIOJIHEHUS 3a/1a-
HUI 6a3oBoro ypoBHs. B mepuos BBenenus CraHnapra KpUTEpUil TOCTHIKEHUS/OCBOCHHS y4eO-
HOTO MaTepHala 3aJaéTcsl Kak BbIojHeHHe He MeHee 50% 3amaHuii 6a30BOr0 YpOBHS WU TO-
aydyenue 50% ot MakcuManbHOIO Oajijia 3a BBIITOJIHEHUE 3aJjaHUi 6a30BOr0 ypOBHSI.
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YPpoBHU NOATOTOBKH YYAIIMXCH M KPUTEPUH YCIIEITHOCTH 00y4YeHUsI 110

MaTeMaTuke
YpoBHHU Ouenka Teopus IlpakTnka
1 Pacno3HaBaTth 00beKT, | YMeETh BBINOJHITH 3a/1a-
HaxOJIUTh HY)XKHYIO op- | HUs 1o oOpasily, Ha HeTo-
Y3naBaHue MYy, IPU3HAK, CBOM- CpE/ICTBEHHOE MPUMEHEHHUE
CTBO U T.[I. dbopmyI, mpaBWII, HHCT-
AJroput™mMuueckas «3In PYKLMH U T. 1.

NEeATEILHOCTD C IIOM-
CKa3Kou

2

Bocnpou3BeneHue

Anropurmuueckas je-
ATEJIBHOCTD 0€3 Mo~
CKa3Ku

«4»

3HaTh GOPMYITHPOBKHU
BCEX MOHATHH, UX CBOM-
CTBa, IPU3HAKH, Pop-
MYJIBI.

YMeTb BOCIpOU3BECTH
JI0Ka3aTeIbCTBa, BbI-
BOJIbI, YCTQHABIMBATh
B3aUMOCBSI3b, BEIOUPATH
HY’KHOE JJIS BBITTOJIHE-
HUS TAHHOTO 33/IaHUS

YMeTb paboTath C y4ueo-
HOM U CIIPaBOYHOM JIUTEpa-
TYpOH, BBIIOJIHATH 3a/a-
HUS, TpeOyIolIe He-
CJIOKHBIX MPeoOpa3oBaHUM
C IPUMEHEHUEM H3Y-
4aeMoro mMaTtepuaia

3
IHonuManue
JleqaTenbHOCTh MpHU OT-

CYTCTBUU ABHO BbIpa-
JKCHHOTI'O AJITOpHUTMa

«5»

eJ1aTh JIOTUYECKHE 3a-
KJIFOUYEHHsI, COCTaBIIATh
AJITOPUTM, MOJEIIb He-
CJIO’KHBIX CUTyaluin

YMeTh NpUMEHSTh N0JTy-
YEHHBIC 3HAHUSA B pa3iiny-
HBIX cUTyanusix. BulmoJi-
HATH 33aHUST KOMOUHUPO-
BAHHOI'O Xapakrepa, co-
JIeprKaIuX HECKOJIBKO T0-
HSATHM.

4

OBJajiecHHEe YM-
CTBEHHOH CAMOCTOS-
TEJLHOCTBIO

TBopueckas uccieno-
BaTeJIbCKas EsTeIb-
HOCTb

«5»

B coBepuieHcTBE 3HATH

YMerhb NpUMEHATh 3HAHUS

U3y4eHHBIN MaTepual,
CBOOOJHO OPUEHTHUPO-
BaThCs B HeM. UMeTh

B 1100011 HECTaHAAPTHOMN
cutyanuu. Camocrtosi-
TeJbHO BBINOJIHATH TBOP-

3HAHMS U3 JOMOJHUTEb-
HBIX HCTOYHUKOB. Bia-
JIETh OTIEPAIHSIMH JIOTH-
YECKOT'O MBIIIICHHUS.
CocTaBjsiTtb MOJIETb
7110001 cuTyarum.

4EeCKHE UCCIIeI0BATEIbCKUE
3a1aHus. BeINOJAHATH
(GYHKIIUM KOHCYJBTAHTA.
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Kpurtepun nu HOpMbI OLICHKH 3HAHW, YMEHHI1 1 HABBIKOB 00y4al0IMXCH MO0
MaTemMaTHKe.

1. OMCHK(I RUCOMECHHBIX KOHMPO.1bHblX pa60m oﬁvqalomuxc;l no vamemamuiKe.
OT1meTka «5», eciu:

e paboTa BBIMOJHEHA MOJIHOCTHIO;

® B JIOTUYCCKUX PACCYKICHUSX M 0OOCHOBAHHH PEIICHUS HET MPOOETIOB U OIHOOK;

® B PCIICHUH HET MAaTeMaTUYECKUX OIMUOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIUCKA, KOTOpas
HE SIBJIACTCS CIEACTBUEM HE3HAHUS WM HEMOHUMAaHUS yueOHOTO MaTepuaia).

OTMeTKa «4» CTaBUTCS B CIEAYIOLINX CIIyJasix:

e paboTa BBHITIOJIHEHA TIOJHOCTHIO, HO 0OOCHOBAHMS IIarOB PEIICHUs HEIOCTATOYHBI (€CIH
yMeHHE OOOCHOBBIBATh PACCYXKACHUS HE SBIISIIOCH CIICIIUATBHBIM 0OBEKTOM MPOBEPKH );

e JIOMYIICHBI OJJHA OMMOKA WM €CTh JIBa — TPU HEIO0UETA B BBHIKIAJKAX, PUCYHKAX, YepTe-
)Kax WM rpadukax (€Ciu 3TH BUABI padOT HE SIBIISLTUCH CICIIHATLHBIM 00BEKTOM IIPOBEPKH ).

OtMmeTka «3» cTaBUTCSA, €CIIN:

e  JIOMyIICHO OoJiee OAHOW OMIMOKH Wi OOJiee ABYX — TPEX HEJOYETOB B BBIKJIAJKAX, YEP-
TeXax Wi rpadukax, HO oOyJaromuiics o0amaeT 00sS3aTeNbHBIMA YMEHUSMHU TI0 TPOBEPSIEMOM
TEME.

OT1MmeTKa «2» CTaBHUTCS, €CIIH:

® JIOMYIICHBI CYNIECTBEHHBIC OIMIMOKH, MMOKA3aBIINE, YTO O0yJarONIHiics He o0JiamaeT 00s-

3aTeJIbHBIMU YMEHUSIMH 10 JaHHOM TeME B IMOJHOU Mepe.
Otmerka «1» cTaBUTCS, €CIIU:

e paboTa roka3zaina IOJHOEe OTCYTCTBHE y 00ydarolerocs 00s3aTebHbIX 3HAaHUM 1 yMEHUI
10 NIPOBEPSAEMOI TeME WIIM 3HAYUTENIbHAS YacTh paOOThI BBHIIIOJHEHA HE CAMOCTOSITENIBHO.
VYuurenp MOKET MOBBICUTh OTMETKY 3a OPUTMHAJIbHBIN OTBET Ha BOIIPOC WJIM OPUTHMHAIIBHOE

PEICHUE 3a/la4r, KOTOPBIC CBUACTCIILCTBYIOT O BBICOKOM MAaTCMAaTUYCCKOM PA3BUTUHA 06yqa10-
IIErocs; 3a perieHne 0oJiee CII0KHOM 3a1auu WM OTBET Ha 00JIee CJIOXKHBINM BOIIPOC, TPEII0-
JKCHHBIC 06yqa10meMyC$[ JOIIOJIHUTCIIBHO ITOCJIC BBIITIOJITHECHUA UM KaKux-JI1moo Apyrux BaI[aHHfI.

2. OQueHKa_yCmHbIX OmMEemog 00yuauuxca no Mamemamuke
OtBer OLICHUBACTCA OTMETKOI «5», €CJIM YYCHHUK!

® [IOJHO PAacKpBUI COAEp)KaHWE MaTepuana B oO0beMe, MPEeTyCMOTPEHHOM MpPOTPaMMON H
y4eOHUKOM;
® M3JIOKHI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3Yys MAaTeMaTUYeCKyH) TEPMHUHO-
JIOTHIO U CUMBOJIUKY, B ONIPEEICHHOMN TOTHYECKOM MOCIe]0BATeIbHOCTH;
® MPaBWIHHO BHITIOJHII PUCYHKH, YUEPTEKH, TPAPUKH, COMMYTCTBYIONIUE OTBETY;
® [IOKa3aJl YMEHHE WILIIOCTPUPOBATH TEOPUIO KOHKPETHBIMH TPUMEPAMH, MPUMEHSTEH €€ B
HOBOW CUTYaIluU TPU BHITOJHEHUH MTPAKTUUYECKOTO 33 JaHUS;
® MPOJEMOHCTPUPOBAJT 3HAHUE TCOPHH paHEee M3YyYCHHBIX COMYTCTBYIOMIMX TeM, chopmu-
POBaHHOCTh W YCTOHYHBOCTBH UCIOJB3YEMBIX MPU OTBETEC YMEHUI U HABBIKOB,;
e OTBEYall CaMOCTOSITENEHO, 0€3 HABOASAIIUX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OJIHA — JIB€ HETOYHOCTHU MPU OCBEIICHUU BTOPOCTEIICHHBIX BOMPOCOB WU B
BBIKJIQJIKaX, KOTOPbIE YYEHHK JIETKO HCTIPABUII ITOCIIC 3aMEUaHUs YIUTETIS.
OTBeT OlLIEHNBAETCSI 0TMETKOM «4», €CTH YIOBIETBOPSET B OCHOBHOM TPEOOBaHUSIM Ha OIEHKY
«5», HO TIPU ITOM UMEET OJIUH U3 HEAOCTATKOB:
® B H3JIOKECHUHU JOMYIIEHBI HEOONbIINE MPOOeTbl, HE UCKA3HUBIIEe MATEMATUYECKOE COJIep-
JKaHUE OTBETA;
e JIOMYIICHBI OJWH — JBa HEJ0YETa MPH OCBEIICHWHW OCHOBHOTO COJICP)KAaHUs OTBETA, MC-
MIPABJICHHBIC MTOCIIC 3aMEUYAHMS YIUTEIIS;
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¢ JONYIICHBI omunbOKa uau 0osee ABYX HCOOUYCTOB IIPU OCBCUICHHUH BTOPOCTCIICHHBLIX BO-
IMPOCOB UK B BBIKJIAJKaX, JICTKO MCIIPABJICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.
Ortmerka «3» cTaBUTCA B cdleayrommx Cciay4daiax:

® HEMOJHO PACKPBITO COJEp)KaHHe MaTepuana (CofepKaHue U3JI0KEHO (parMeHTapHO, HE
BCErJa IOCIE0BAaTENbHO), HO MOKa3aHO oOliee MOHMMaHHE BOIPOCAa U MPOJEMOHCTPUPOBAHBI
YMEHHsI, IOCTaTOYHbIE JJI YCBOCHHsSI MPOrpaMMHOro marepuana (ompezeneHsl «TpeboBaHUSIME K
MaTeMaTHYECKOM MOJrOTOBKE 00yUYaIOMIUXCs» B HACTOALICH MPOrpaMMe 10 MaTeMaTHKe);

® UMEJHUCh 3aTPYJHEHUS WK JAOMYLIECHbI OMIMOKHU B ONPEICICHUN MaTeMaTHYECKONH TepMuU-
HOJIOTHH, YepTexkKaX, BbIKJIA/IKaX, UCIIPABICHHbIE ITOCJIE HECKOJIBKUX HABOJAAIIUX BOIPOCOB YUUTE-
TS,

® YYEGHHUK HE CIPABUJICS C NPUMEHEHHWEM TEOPUM B HOBOM CHUTyallMH IpPH BHIIOJHEHHH
MPAKTUYECKOTO 3a/laHusl, HO BBIIOJHWI 3a/laHus 00s3aTeIbHOTO YPOBHSI CIOKHOCTH IO JAaHHOMN
TEME;

® [IpU JOCTaTOYHOM 3HAHUU TEOPETUYECKOr0 MaTepuaia BBISBICHA HEJOCTATOYHAas cop-
MHUPOBAaHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CIydasx:

® HE PAcKpPHITO OCHOBHOE COJepKaHHe y4eOHOro MaTepHraa;

e O0HapyXEHO HE3HAaHHE YYCHMKOM OOoJbllel Ui Hanbojee BaKHOW 4acTH y4eOHOro Ma-
Tepuana,

e JIONYIICHBI OMMOKU B OINPEACICHUH MOHATUM, MPU HMCIOJIb30BAaHUU MaTeMaTHYECKOMN
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexax WIW Tpadukax, B BBIKJIAJIKaX, KOTOpbIE HE HC-
MIPABJICHBI [1OCJIE HECKOJIBKUX HABOJASIIUX BOIIPOCOB YUHUTETIS.

Otmerka «1» cTaBUTCSA, €CIIN:

® yYEHUK OOHApYKUJI MOJHOE HE3HAHUE U HETIOHUMaHHE U3y4aeMoro yueOHoro Marepuanina
WIN HE CMOT OTBETUTh HHU Ha OJIMH M3 IOCTABJICHHBIX BOIIPOCOB [0 U3YYEHHOMY MaTepu-
aiy.

OO0mas ki1accupuxkanmus omudoK.
[Tpu ouileHKe 3HAaHUMN, YMEHMM U HaBBIKOB OOYYaIOIIMUXCS CIENYyeT yYUThIBaTh BCe OMMOKU (Tpy-
ObIe U HETPYOBbIC) U HEOUETHI.
I'pyObIMu cuuTaOTCSt OINOKH:

- HE3HAHUE OIpEENICHUS! OCHOBHBIX MOHSTHUN, 3aKOHOB, NMPAaBUJ, OCHOBHBIX IOJIOKEHUN
TEOpHH, He3HaHHE (PopMyJ1, OOIIENPUHATHIX CUMBOJIOB 0O0O3HAYEHUN BEIMYUH, €JUHULl UX U3-
MEpPEHHUS;

- HE3HAaHNE HAUMEHOBAaHUN €IMHULl U3MEPEHMS;

- HEyYMEHHUE BbIIETUTh B OTBETE IJ1aBHOE;

- HEyMEHHE IPUMEHSTh 3HAHMSI, AITOPUTMBI JUIsl pELICHUs 33134,

- HEyMEHHUE JIeNIaTh BBIBOJbI K 0000IIEHUS;

- HEYMEHHE YUTaTh U CTPOUTH I'pauKy;

- HEYMEHHE I0JIb30BAThCS IEPBOUCTOUHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;

- IIOTEPs1 KOPHSI UM COXPAaHEHHUE IIOCTOPOHHETO KOPHS;

- otOpackiBaHue 0€3 0OBSICHEHHI OJTHOTO U3 HUX;

- paBHO3HAYHbIE UM OUIHOKH;

- BBIUYHCIIUTENbHBIE OIUOKU, €CIIM OHU HE SIBJISIOTCS OMHUCKOM;

- JIOTMYECKHE OIUOKH.

K HerpyObIM ommmOKam cieyeT OTHECTH:

- HETOYHOCTh (DOPMYIHUPOBOK, OMpEENICHUH, MMOHATUH, TEOpUH, BbI3BAaHHASI HEMOJHOTON
0XBaTa OCHOBHBIX NPU3HAKOB ONPEIENIAEMOro MOHATUS WIN 3aMEHOM OJHOIO - IBYX M3 ITHX
MPU3HAKOB BTOPOCTETIEHHBIMH;

- HETOYHOCTb Ipaduka;
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- HEpalMOHAIBHBIA METOJ PELICHUS 3aa4y WIM HEJOCTaTOYHO IIPOAYMAaHHBINM IUIAH OTBE-
Ta (HapyleHHe JOIMKH, OJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEpaIMOHAIBHBIE METOABI pabOTHI CO CIIPABOYHOM M JPYroi JIUTEPATypPOK;

- HEyMEHHE pelaTh 3aJauu, BHIIOIHAT 3aJJaHus B 00IIEM BUJIE.

Henouyeramm sBisroTcs:

- HepalOHAIbHbIE IPUEMb] BEIYMCICHUN U IPeo0pa3oBaHMIA;

- HeOpEe)KHOE BBIMOJIHEHHUE 3aIMCEH, YePTexKe, cXeM, rpaduKoB.

KonTpouas 3YH npennaraercs npu npoBeIeHUN MaTEMAaTUYECKUX TUKTAHTOB, IPAKTUYECKUX
paboT, CaMOCTOSTENbHBIX PA00T 00YUarOIIEro M KOHTPOJIUPYIOIIEr0 BUAA, KOHTPOJIbHBIX Pa0OT.
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