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OBIIEOBPA3OBATEJIbHAA ITPOI'PAMMA

IO MATEMATHUKE 5—9 KJIACCbI

CTpyKTypa nporpaMmmsl

[TporpamMa OocHOBHOro 0O0IIEro 0Opa3oBaHUS MO MaTEMaTHKE COAEPIKUT CIEAYIOLIUE pa3felbl:
- MOSICHUTEIIFHYIO 3aITUCKY, B KOTOPOH ONPENeNIOTCs e 00ydeHUs] MaTeMaTHKE B OCHOBHOH ILIKOJIE,
PacKpbIBatOTCs 0COOEHHOCTH CO/IEP/KAaHUS MaTEeMaTHYeCKOro 00pa30BaHus Ha 3TOH CTyNeHu;

- COJep>KaHUE Kypca, BKIIIOYAOIEE MEPEeYeHb OCHOBHOI'O M3Yy4aeMOIO MaTepuala, paclpeecH-
HOTO 10 COZepKaTeIbHbIM pa3jielaM C yKa3aHHEeM IPUMEPHOIO YMCIIa YAaCOB HAa U3yYEHUE COOTBETCTBY-
IOLIET0 MaTepuala;

-TeMaTHYECKOE IUIAHUPOBAHME C OIMCAHUEM BHJOB Y4E€OHOHM IEATENbHOCTH ydaiuxcs 5-9 kiac-
COB M YKa3aHUEM [PUMEPHOIO UYHUCJIA YacOB HAa H3YYEHUE COOTBETCTBYIOLIETO MaTepuaa;
- PEKOMEH/1allu| 110 OCHALIIEHUIO Yy4eOHOro Mpolecca;

- IJIJAHUPYEMBIE PE3YJIbTAThI.

- KpUTEPUH OLICHUBAHUS

IMosicuuTeIbHAA 3aNIUCKA
1. ®depepanbHbIi 3akOH 0T 29 aekabps 2012 Ne 273 ®3 «O6 obpasoBaHum B Poccuinckon eaepaum».

2. Tpwukas MuHobpHayku Poccum ot 17.12.2010 r. Ne 1897 «O0 yTBepxaeHmn dpegepanbHOro rocygap-
CTBEHHOro obpasoBaTenibHOro ctaHaapTa OCHOBHOIO 06LuLero o6pa3oBaHms».

3. T[lporpammebl kypca: MatemaTuka. ®rOC. 5-9 knacc. H.B. Bunenkun, B.M.>Koxos, M.: MHeMo3u1Ha,
2013r; Anrebpa 7-9 knaccel. FO.H.Makapbives un ap. — M.: INpoceeleHne, 2014.

4. Tlpukas MnHucTepcTBa obpasoBaHus 1 Hayku Poccum oT 31 mapta 2014 roga Ne 253 «O0 yTBepxae-
HUM heepanbHOro nepeydHs y4ebHMKOB, peKoMeHayeMblX K MCMOMNb30BaHMWIO MpU peanusaunm ume-
OLLIMX FOCYAapCTBEHHYO akkpeamTaumnio obpasoBaTenbHbIX NporpamMmm HavanbHOro obLuero, OCHOBHO-
ro oduero, cpeaHero obuero obpasoBaHUNAY;

5. lMocTtaHoBneHusi [MaBHOro rocygapcTBEHHOIO CaHUTapHOro Bpaya Poccuiickon depgepaumm ot
29.12.2010 Ne 189 «O6 ytBepxaeHun CaHluH 2.4.2.2821-10 «CaHnTapHO-aNnnaemMnonormyeckme
TpeboBaHUSA K YCIIOBUSIM 1 OpraHn3aummn obyvyeHus B 06LLeo6pa3oBaTeNbHbIX YUPEXKOEHNSX;

6. YuebHoro nnaHa «LLkonei-cag» c. Yyxnam ansa 5-9 knaccos.

Pa6o4yasa nporpamma cocTaBneHa ans paboTtbl N0 y4YeGHUKam:

1. Marematuka, 5 kn.: y4ebHuk gns obleobpasoBaTenbHbIX yupexaeHnin/ H.B. Bunexkun, B.N.2Koxos,
A.C.YecHokos, C.W. Weapubypa, — M.: MHemosunHa, 2013.

2. Martemartuka, 6 kn.: y4ebHUK ans obueobpasoBaTenbHbiX yupexaeHuin/ H.B. BuneHkuH, B..2Koxos,
A.C.YecHokos, C.W. Weapubypa, — M.: MHemosunHa, 2013.

3. Anrebpa, 7 kn.: y4ebHuK ansa obweobpasoBaTtenbHbiX yupexaeHun / KO.H.MakapbiueB n gp. — M.:
MpoceeweHune, 2014.

4. Anrebpa, 8 kn.: yd4ebHMK onsa obweobpasoBaTenbHbix yupexaeruii / / KO.H.MakapbidieB n gp. — M.:
MpoceeLeHune, 2014.

5. AnreGpa, 9 kn.: y4uebHuk ansa obweobpasoBatenbHbix yupexaeHun / KO.H.MakapbiyeB u gp. — M.:
MpoceeweHune, 2014.

6. J1.C. AtaHacsH, B.®.bytysos, C.b.Kagomues, «["eomeTpuns.7-9 knaccol

— M.: MNpoceelenne, 2013.



Hean 00y4yennst MaTeMaTuKe.

Maremarnueckoe 00pa3oBaHHE SIBISAETCS 00s3aTEIHPHON U HEOTHEMIIEMOM YacThiO OOIETro 0Opa3oBaHUs
Ha BCEX CTYIMEHSX MKoIbl. O0yyeHrne MaTeMaTHKe B OCHOBHOM IIKOJIE HAMPABJIEHO HA JOCTUXKEHHE Clie-
TYIOIIUX yenetl:
| B nanpaenenuu nuunocmnozo pazeumus:
* (QopmHpoBaHUE MPEACTABICHUN O MaTeMaTUKE, KaK 4acTh OOIIeYeIOBEYECKON KyIbTyphl, O 3Ha-
YUMOCTH MaT€MaTUKH B PA3BUTUU HUBUJIM3AIUU U COBPEMEHHOI0 OOIIIECTBa;
* Ppa3BUTHE JIOTHYECKOTO M KPUTHUECKOTO MBIIUICHHS, KYyJIbTYpbl PE€4H, CIIOCOOHOCTH K yYMCTBEH-
HOMY 3KCIIEPUMEHTY;
* (QopMHpOBaHUE MHTEIUIEKTYaJbHONH YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJOJICHUIO
MBICITUTENIBHBIX CTEPEOTHIIOB, BEITEKAIOUINX U3 OOBIIEHHOTO OIIBITA;
* BOCHHUTaHUE Ka4eCTB JIMYHOCTH, 00ECIEUNBAIONINX COLUAIBHYI0 MOOMIBHOCTh, CIIOCOOHOCTD MPH-
HUMAaTh CAMOCTOSITEIIbHBIEC PEILICHUS;
* (QopMHpOBaHUE KAYECTB MBIILJICHHUS, HEOOXOAMMBIX U aJalnTalil B COBPEMEHHOM HH(pOpMa-
[IMOHHOM OOIIIECTBE;
* pa3BUTHE MHTEpeca K MAaTeMAaTHYECKOMY TBOPUECTBY M MaTEMaTHYECKHX CIIOCOOHOCTEH;
Il B Mmemanpeomemnom nanpasienuu:
* pa3BUTHE MPEICTABICHUH O MaTeMaTWKE Kak (OpMe ONMUCAHHs W METOJE MO3HAHWS JCHCTBU-
TEIbHOCTH, CO3JIJaHUE YCIOBUU JI MPUOOPETEHUS MePBOHAYATIBLHOTO OMBITa MATEMAaTHYECKOTO MOJICIH-
poBaHHS,
* ¢dopMupoBaHrue OOIIMX CHOCOOOB HMHTEIEKTYaJIIbHON JEesTENIbHOCTH, XapaKTepHBIX JIs MaTe-
MaTHKH | SBISIONIMXCS OCHOBOM MO3HABATENIFHOW KYJIbTYPBI, 3HAYMMOM JUTsl pa3iIMuHbIX cep uenoBede-
CKOI1 1eTeIbHOCTH;
111 B npeomemnom nanpagnenuu:
* OBIIAQJICHHE MaTeMaTHYEeCKUMH 3HAHUSIMH U YMEHHSIMH, HEOOXOAUMBIMU ISl IPOAODKEHUs 00pa-
30BaHUs, U3YUCHUSI CMEKHBIX TUCITUIUINH, IPUMEHEHUS B TIOBCETHEBHOM JKU3HH;
* co3ganue (pyHAaMeHTa AJIs MaTeMaTHYeCKOro pa3BUTHUs, (OPMUPOBAHUS MEXAHU3MOB MBIIIJICHHUS,
XapaKTEepPHBIX /Il MaTEMAaTUYECKOU e TEIbHOCTH.
3aoauu:
® OBJIAJICTh CHCTEMOW MaTeMaTUYCCKUX 3HAHUA W YMCHHH, HEOOXOIMMBIX TSI IPUMEHEHUS B MpaK-
TUYECKOU JEATSIIbHOCTH, U3YUYCHUN CMEXKHBIX JTUCITUILINH;

® CIOCOOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, POPMHUPOBATH KaueCTBa, HEOOXOIUMBIE YEIOBE-
Ky JJIS1 TIOJHOLIEHHOM XM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MATEMaTUYECKOU Jesi-
TETBHOCTHU: SICHOCTH W TOYHOCTH MBICITH, WHTYHIIUH, JIOTHIECKOTO MBIIUICHHUS, TIPOCTPAHCTBEH-
HBIX MPEJICTaBIECHHUH, CIOCOOHOCTH K ITPEOJ0JIEHUIO TPYIHOCTEH;

e (opMupoBaTh MPEICTABICHUS 00 HIECSIX M METOAaX MaTeMaTHKH KaK YHHBEpPCAIBHOTO S3bIKa
HAYK{ ¥ TEXHHUKH, CPEACTBAX MOJICITMPOBAHUS SIBICHUH U TIPOIIECCOB;

® BOCIIUTHIBATh KYJIbTYpYy JTUYHOCTH, OTHOIICHHE KMATEeMAaTHKH KaK YacTH OOIIedeTIoBeYecKOi
KYJIbTYpBbI, UTPatoIIel 0COO0YIO POJIb B OOIIIECTBEHHOM Pa3BUTHUH.

CopepxaHue MaTeMaTHYE€CKOT0 00pa30BaHMSI

ConepxaHue MaTeMaTHMYeCKOro oOpa3oBaHHMs OCHOBHOW IKosie (GOopMHpYeTCsi Ha OCHOBe (yHna-
MEHTAJIBHOTO sJIpa MIKOJBHOTO MaTeMaTHueckoro oopazoBanus. OHO B OCHOBHOI! IIKOJI€ BKJIFOYAET clie-
IYIOIIME pa3Jelbl: apugmemura, aneebpa, yHKyul, 8epoamHocms u cmamucmuxa, ceomempus. Haps-
Iy C 3TUM B HErO BKJIIOYEHBI JIBa IOMOJHUTENBHBIX pa3/iefa: J102UKa U MHOMCECMEa, MamemMamuKka 6 uc-
MOpUYeCKOM pas3eumuy, 4YTO CBSI3aHO C peaidu3anuell 1enedl OoOIIEeMHTEIUIEKTYaJbHOrO U 00Ie-
KyJIbTYPHOTO pa3BuTus y4amuxcs. ComepikaHue Kaxa0ro U3 3TUX pa3fesioB pa3BOpaurBaeTCs B COlEp-
KaTEJIbHO-METOIUUECKYIO JIMHHIO, IPOHU3BIBAIOLIYI0O BCE OCHOBHBIE pa3/Aeibl COJAEp)KaHUA Ma-
TeMaTU4eCKOro o0pa3oBaHUs Ha TAHHOW CTYNEHU OOyUEHHUS.



Copepxanne pasnena «ApupmeTnka» CIyKut 0a30i Ui TambHEHIIero H3ydyeHus yqaliuMucs MaTemMa-
THUKH, CIOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS all-
TOPUTMAaMH, a TAaKKe NMPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEAHEBHOM >KHU3HH.
Pa3Butre noHATHSA O YKMClIe B OCHOBHOM LIKOJIE CBA3aHO C PAalMOHAIBHBIMU U HUPPALMOHAIBHBIMU YK CIa-
MU, (OPMHUPOBAHUEM MEPBUYHBIX MPEACTABICHUHN O AEHCTBUTEIHLHOM YHCIE. 3aBEpIICHUE YHCIOBOH JIH-
HUU (CUCTeMAaTH3alusl CBEICHUN O NEHCTBUTENbHBIX YMCIaX, O KOMIUIEKCHBIX YHCiax), TaK ke Kak u 0o-
Jiee CIoXHBIE BOIpockl apudmeruku (anroputm EBkianaa, ocHOBHast TeopeMa apu(pMeTHKHN), OTHECEHO K
CTYIIEHH OOIIET0 CPEeIHETo (IMIOJIHOT0) 00pa30BaHUs.

Conepxanue pasjena «AJredpa» HarpapieHO Ha (JOPMUPOBAHHE y yJaIIUXCSd MaTEMaTHYECKOTO arlra-
paTa [l peuieHus 3a7a4 U3 pa3HbIX pas3AesioB MATEMATHUKH, CMEXKHBIX IIPEIMETOB, OKPYXKAIOIIEH pealb-
HOCTH. SI3BIK anreOphl MOAYEPKUBACT 3HAYCHWE MATEMATUKH KaK A3bIKA Ul MOCTPOCHUS MaTeMaTH4e-
CKHX MOJIEJICH MPOLIeCCOB U SIBICHUN peaibHOro Mupa. B 3amaun uzydueHus anreOpbl BXOAIT Takxke pas-
BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOMMOTO0, B YaCTHOCTH, JJISl YCBOCHHUS Kypca HHPOPMATHUKH,
OBJIQJICHUS] HAaBbIKAMU JCTYKTHUBHBIX paccyxkiaeHuil. [IpeoOpasoBanure cUMBOJIBHBIX (OPM BHOCHUT CIie-
u(pUUECKUil BKJIaJl B pa3BUTHE BOOOPAXKEHUS YUAIUXCS, X CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYE-
CTBY. B OCHOBHO 11KOJIe MaTepuai rpylnIupyeTcss BOKPYT pallMOHAJIbHBIX BBIPAKEHUM, a BOIPOCHI, CBSI-
3aHHBIC C WPPAIMOHAIBHBIMU BBIPAKECHUSMH, C TPUTOHOMETPHUYECKUMHU (DYHKIUSMH U TpeoOpa3oBa-
HUSIMH, BXOZST B COACpKAHKME Kypca MaTeMaTUKU Ha CTApIIeH CTyleHu 00yueHus B HIKOJIE.

Copepxanue pasznena «@yHKIUW» HALIEJICHO HA MOJYYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUH O
GYHKIIMM KaK BaKHEHIEH MaTeMaTHMYecKOil MOJEeNH A ONMHCAHMUS M HMCCIEAOBAaHUS Pa3HOOOpA3HBIX
npoueccoB. M3yueHue 3Toro marepuaina CriocoOCTBYET Pa3BUTHUIO Y yYallMXCS YMEHMsI UCIIOJIb30BaTh
pa3IMYHbIC S3bIKM MATEMATHKU (CIIOBECHBIN, CUMBOJIMYECKHU, rpaduecKuii), BHOCUT BKJIaa B (OPMUPO-
BaHUE NPEJCTABICHUN O POJIM MaTEMAaTUKU B PA3BUTHUU UBUIM3ALUU U KYJIbTYPBIL.

Paznen «BeposiTHOCTb M CTATHCTHUKA» — O0S3aTENbHBI KOMIIOHEHT IIKOJBHOTO 0Opa3oBaHMUs,
YCWJINBAIOIUN €ro MPUKIAJAHOE U IIPAKTUUECKOE 3HAUEHHE. DTOT MaTepuanl HeoOX0uM, MPExIe BCEro,
i hopMHUpOBaHUS Y yyanuxcs GyHKIUOHAIBHON IPaMOTHOCTH - YMEHUIN BOCIIPUHUMATH U KPUTUIECKHU
aHATM3UPOBATh MH(POPMAINIO, TPEACTABICHHYIO B PAa3UYHBIX (POopMax, MOHUMATh BEPOSTHOCTHBIN Xa-
paKkTep MHOTHX pEalbHbIX 3aBUCUMOCTEH, MPOBOAUTH NPOCTENUIINE BEPOSITHOCTHBIE pacueThl. M3yueHue
OCHOB KOMOMHATOPUKHU MO3BOJIUT yYAIIUMCSI pPACCMaTpUBaTh CIIy4au, OCYILECTBISATh Nepedop U MOJACUET
YHCJIa BAPUAHTOB, B TOM YHUCIIE€ B POCTEHIINX MPUKIIAHBIX 3a/1a4ax.

[Ipn mM3ydyeHun CTATUCTUKU U BEPOATHOCTH PACIIMPSIOTCS MPEACTABIECHUS O COBPEMEHHON KapTHUHE
MHUpa ¥ METOJaX €ro MccieoBaHus, GopMupyeTcs NOHUMaHUE POJIM CTATUCTHKHM KaK MUCTOYHHMKA COLIM-
aJIbHO 3HAYMMOM MH(POpMAINH, U 3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIILICHHUS.

Lenb conepkanus pazaena «I'eomeTpus» — pa3BuTh y ydallUXcsl IPOCTPAHCTBEHHOE BOOOpakeHUe
U JIOTMYECKOE MBIIUIEHHE IyTEM CHUCTEeMAaTHYECKOTO H3YYEHHUs CBOMCTB TeOMEeTpUYecKUx (uryp Ha
IUIOCKOCTH U B NMPOCTPAHCTBE U NPUMEHEHUS 3THUX CBOMCTB IPU PELICHUH 3a/ad BBIYMCIUTEIBHOIO U
KOHCTPYKTUBHOTO Xapakrepa. CylecTBeHHas! pojiib IPU 3TOM OTBOAMUTCS Pa3BUTHIO F€OMETPUUYECKON UH-
Tynnud. CodeTaHue HarJIIJHOCTH CO CTPOTOCTBIO SBJIAETCS HEOTHEMIIEMOM YacTbI0 IE€OMETPUUYECKHX
3HaHUW. Marepuai, otHocsmuics Kk 6mokam «KoopauHaTtel» U «BekTopbl», B 3HaUUTENbHON CTENEHU
HeceT B cebe MeXIpeAMETHbIE 3HaHMS, KOTOpble HaXOJIAT NMPUMEHEHHE, KaK B Pa3IMYHBIX MaTeMaTu-
YEeCKUX JUCIUIUINHAX, TaK U B CMEXHBIX MTPEIMETaX.

OcobeHHocThIO pazzaena «Jlormka m MHOMKecTBa» SBISIETCS TO, YTO NPEICTABICHHBIN B HEM MaTe-

pHaJl IPEUMYILIECTBEHHO U3Yy4aeTCsl U UCIOJIb3YETCS B XO/I€ PACCMOTPEHUS Pa3IMYHbIX BOIIPOCOB Kypca.
CooTBeTcTBYIOLINI MaTepHall HalleJIeH Ha MaTeMaTHYeCKOe pa3BUTHE ydyaluxcs, GOpMUPOBAHUE Y HUX
YMEHHUSI TOUHO, CKAaTO U SICHO MU3JIaraTh MBICJIM B YCTHOM M MHCbMEHHOM peun.
Paznen «MaremaTuka B MCTOPHYECKOM Pa3BMUTHHW» IpEAHA3HAuUEH Ui (OpMHUpOBaHUS NpeacTaBie-
HUI 0 MaTeMaTHKe KaK YacTH YeJOBEUECKOH KyIbTYpHl, Ul OOIIEro pa3BUTHS IIKOJIBHUKOB, IS CO3/1a-
HUS KyJbTYpHO-UCTOPUYECKON cpelbl 00yueHus. Ha Hero He BblensieTcsl CelHaIbHBIX YPOKOB, YCBOE-
HHUE €ro He KOHTPOJIMPYETCsl, HO COJIepKaHUE 3TOrO pasjiesia OPraHMYHO MPUCYTCTBYET B yUeOHOM Ipo-
[[ecce KaK CBOEro poja I'yMaHUTapHbIN (OH MPU pacCMOTPEHUH MPOOIEMAaTUKH OCHOBHOTO CO/IEP KAHUS
MaTeMaTHYeCKOTro 00pa3oBaHus.



ILleHHOCTHBIE OPHEHTHUPBI COJIePKAHUA Y1eOHOI0 npeaMeTa

Matemaruueckoe 00pa3oBaHHE UTPAET BAXKHYIO POJIb, KaK B MIPAKTUUECKOMN, TaK U B TyXOBHOM KHU3HU
obmiectBa. [IpakTuueckas cTopoHa MaTeMaTHYEeCKOro 00pa30BaHMs CBA3aHa ¢ (HOPMHUPOBAHHEM CIIOCO-
OOB JIEATEITHLHOCTH, TyXOBHAS — C MHTEJUICKTYAJIbHBIM Pa3BUTHEM YeIOBeKa, (POPMUPOBAHHEM XapaKTe-
pa u o01Iel KyIbTyphI.

[IpakTudeckasi MOJIG3HOCTh MAaTEMATHKX OOYCIOBIIEHA TEM, YTO €€ MPEeIMETOM SBISIOTCS (yHIa-
MEHTAJIbHBIE CTPYKTYpPbl PEAIIbHOTO MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJUYECTBEHHBIE OTHOIICHHS
— OT IPOCTEHINNX, YCBAUBAEMBIX B HEMIOCPEJACTBEHHOM OIIBITE, /IO IOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISl Pa3BUTHUS HAYYHBIX U TEXHOJOTMYECKHUX MJIeH. be3 KOHKPETHBIX MaTeMaTUYeCKUX 3HAaHUU 3aTpyaHe-
HO NMOHMMAaHKE MPUHIIUIIOB YCTPOMUCTBA U UCIIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUITHE U UHTEP-
MpeTanus pa3Hoo0pa3HON COLMATBLHOM, SKOHOMUYECKO, MonuTUYecKoi nudopmannu, ManospdekTuBHa
MOBCETHEBHASI MMPAKTUYECKas AesATeIbHOCTh. KaxaoMy 4eoBeKy B CBOCH >KU3HU MPUXOAUTCS BBITIOJIHSITH
JIOCTaTOYHO CIIO’KHBIE pacyeThl, HAXOJUTh B CIIPAaBOUHUKAX HY>KHBbIE (OPMYIIbI U IPUMEHSTh UX, BIAJICTh
MPAKTUYCCKUMH TPUEMaMHU T€OMETPUUYCCKUX H3MEPEHH WM MOCTPOCHHM, YUTaTh MH(OpPMAIUIO, Tpe-
CTaBJICHHYIO B BUY Ta0JHII, 1UarpaMM, rpadukoB, MTOHUMATh BEPOSITHOCTHBIN XapaKTep cay4dailHbIX CO-
OBITHH, COCTABIIATH HECJIOXKHBIC AITOPUTMBI U JIP.

be3 6azoBoii MaremMaTHuecKoW MOJATOTOBKM HEBO3MOXHO CTaTh 0OpPa30BAHHBIM COBPEMEHHBIM YEJI0-
BEeKOM. B mikosie MaTeMaTHKa CIyUT OMOPHBIM MPEIMETOM ISl M3YUYCHHs] CMEKHBIX AUCIUIIIUH. B 1o-
Cclie IIKOJIbHOW JKU3HM pealbHOW HEOOXOAWMOCTBIO B HAIIM JHU SIBISIETCS HENpEphIBHOE 00pa3oBaHUE,
yTO TpeOyeT MOJHOIIEHHOW 0a30BO 00IIe00pa30BaTENBLHON MOJATOTOBKH, B TOM YHWCJIE M MaTeMaTH-
yeckoii. VI HakoHel, Bce 00sIblle CreUalbHOCTEH, Ie HE0OXO0ANM BBICOKUN YpPOBEHb 00pa30BaHMUsl, CBSI-
3aHO C HETOCPEICTBEHHBIM IPUMEHEHNEM MAaTeMAaTHKH (3KOHOMUKA, Ou3Hec, PUHAHCHI, (hU3HKa, XUMHUS,
TEeXHHKa, HHPOpMATHKA, OMOJIOTHs, IICUXOJOTUs U Ap.). Takum 00pa3oM, pacuupsercs Kpyr UIKOJIbHU-
KOB, JIJIsl KOTOPBIX MaTEeMAaTHKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM.

JlJis )KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBIISICTCS (POPMUPOBAHME MATEMATHUYECKOTO CTHIIS
MBIIUICHHUS, TPOSIBIISIONIETOCS B ONpPEIENEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce MatemMaTnueckoi
JEeSITeNIbHOCTH B apCeHaN MPUEMOB M METOJIOB YEJIOBEUECKOTO MBILIUICHHUS €CTECTBEHHBIM 00pa30M BKITIO-
YAFOTCS MHIYKIUS U JIeAYKIHs, 0000IeHNe W KOHKPETU3AlNS, aHAJIN3 U CHHTE3, KJIacCu(UKAIHSI U CH-
cTemMaru3alus, abcTparupoBanue u ananorusi. OObEKThl MATEMAaTHUYECKUX YMO3AKIIOUEHUN U TIPaBHIIa UX
KOHCTPYMPOBAHUS BCKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHUM, BHIPAOATHIBAIOT YMEHUS (POPMYIIH-
poBaTh, 0OOCHOBBIBATh U JOKA3bIBaTh CYKJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MbIIIeHHE. Beny-
masi posib MPUHAJICKUT MaTeMaTHKe B (POPMUPOBAHUU AJITOPUTMHUYECKOTO MBIIUICHUS M BOCIHUTAHUU
YMEHUH JIeCTBOBATH MO 33JaHHOMY aJITOPUTMY M KOHCTPYHMpOBaTh HOBbIE. B Xoze pemieHus 3agady —
OCHOBHOM y4eOHOM AEATEIHHOCTH Ha YpPOKAaX MAaTEMaTHKH — Pa3BUBAIOTCS TBOPYECKAs W MPHUKIIATHAS
CTOPOHBI MBILUICHHUS.

OOyueHrne MaTeMaTHKE JaeT BO3MOXXHOCTh pPa3BUBATh y Yy4YallUXCAd TOYHYIO, DKOHOMHYIO U WH-
dbopMaTUBHYIO pedb, yMEHHE OTOMpaTh Hamboiee MOIXOJSIIINE S3BIKOBbIE (B YACTHOCTH, CHUM-
BOJINYECKHUE, TPpapUUECKHE) CPE/ICTBA.

Martematuueckoe oOpa3oBaHHE BHOCHT CBOHM BKJaa B (hopMHUpOBaHHE OOIIEH KyIbTYphl YelIOBEKa.
Heo6xoauMbIiM KOMITIOHEHTOM OOIIEH KYJIBTYpPhl B COBPEMEHHOM TOJKOBAHUM SIBIISIETCS OOIIee 3HAKOM-
CTBO C METOJIAMH MO3HAHMS JEHCTBUTEIBLHOCTH, MPEJACTABIECHUE O MPEIMETE U METOJIE€ MAaTEMATUKH, €ro
OTJIMYUS OT METOJIOB €CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MaTEeMaTHKU
JUISl pEeLIEHUS] Hay4YHbIX U MPUKIAJIHBIX 3aa4.

N3yuenne MareMaTUKu CIIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHHUIO YEIOBEKA, TOHUMAHUIO KPACOTHI
U U3AIIECTBA MAaTEMaTUYECKUX PACCYXKIEHUH, BOCIPHUATHIO T€OMETPUYECKUX (OPM, YCBOSHHIO WU
CUMMETpPHH.

Ucropuss pa3BUTHs MaTEMaTUYECKOrO 3HAHUSA Ja€T BO3MOXKHOCTh MOMOJHUTH 3amac HCTOPHUKO-
Hay4HBIX 3HAHUH IMTKOJHLHUKOB, COPMHUPOBATH y HUX MPEACTABICHHUS O MaTeMaTUKE KaK 9acTH oOIede-
JIOBEYECKOM KYJIbTYphl. 3HAKOMCTBO C OCHOBHBIMU HUCTOPUYECKUMH BEXaMU BO3HUKHOBEHMS U Pa3BUTHS
MAaTeMaTUYeCKON HAyKH, C UCTOPUEN BEIMKUX OTKPBITUH, UMEHAMU JIFOJIEH, TBOPUBIIUX HAYKY, TOJKHO
BOUTH B MHTEJUICKTYaJIbHBII 0araxx Ka)Kaoro KyJIbTYpHOTO YeJIOBEKa.



MecTo yueOHOro nmpeamera

Ha u3ydeHnune mMareMaTWKd B OCHOBHOHM IIKOJIE OTBOJUTCS 5 Y4eOHBIX YacOB B HEJAETIO B TEUCHHUE
Ka)KJI0TO ToJ1a 00y4YeHus1, Bcero 875 ypoKoB.
B 5—6 knaccax usyuaerca npeamer «MaTtemartuka» (MHTETpUPOBAaHHBIM IpenMeT), B 7—9 kiaccax -
«Anredpa» u «['eomeTpusi».
[Tpenmer «Matematuka» B 5—6 Kilaccax BKJIIOYAeT apu(hMETHUECKUH MaTepuai, JIEMEHTHI anreOpsl u
TE€OMETPHH, a TAKKE HIEMEHTHI BEPOSTHOCTHO-CTaTUCTUYECKOM JINHUU.
[Tpenmetsi«Anredpa» u «'eomeTpusi» B 7 — 9 Kilaccax BKIIOYAIOT B ce€0sl HEKOTOPBIC BOMPOCH! apudme-
TUKH, pa3BUBAIOIINE YHCIIOBYIO JIMHUIO 5—6 KJIaccoB, alreOpanyeckuil MaTepual, 3j1eMeHTapHble QyHK-
LIUH, JIEMEHThI BEPOATHOCTHO-CTATUCTUYECKON JIMHUU, @ TAK)K€ N€OMETPUUYECKUI MaTepuall, TpaJulu-
OHHO M3Y4Yar0TCsl, €BKJIMI0BA FEOMETPUS, JIEMEHThI BEKTOPHOW airedpsl, reoMeTpruueckue npeoopas3ona-
HUSL.
Paznen «Anre6pa» BKIIIOYaeT HEKOTOPbIE BOIIPOCHl ApU(PMETHKH, Pa3BUBAIOLIIE YHUCIOBYIO JIMHUIO 5—O6
KJIaCCOB, COOCTBEHHO aNTre0panvecKkuii MaTepua, dJIeMEHTapHbBIC (DYHKITUH.
B pamkax yueOHoro pasnena «I'eoMeTpus» TpaJuLMOHHO U3Y4alOTCsl, €BKIU0BA T€OMETPUs, FTIEMEHTbI
BEKTOPHOM aredpbl, FeOMETpUUYECKHE IPE0OPa3OBaHHUS.

Pe3yJILTaT]>I H3YYCHUHA yqeﬁnoro npeamerTa

I/IsyquHe MaTEMaTHUKH B OCHOBHOM IIIKOJIC JaeT BO3MOKHOCTh O6y‘~IaIOHH/IMC$I JOCTHUYD CICAYIOUIUX pC-
3YJIbTATOB PA3BUTUA:

| B auunocmnom nanpasnenuu:

. YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM M MIMCbMEHHON
peur, HOHUMAaTh CMBICI MOCTaBJICHHOM 3aj]aui, BICTpauBaTh apryMeHTAlHUI0, IPUBOAUTD
IPUMEPHI U KOHTPIPUMEPHI;

. KPUTUYHOCTh MBIIIJICHUS,, YMEHHUE PAaclo3HABaTh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bI-
BaHUs, OTJIUYATh THIIOTE3Y OT (PaKTa;

. MPEJCTaBICHHEe O MaTeMaTHYeCKOH Hayke Kak c(epe UYeloBEeYeCKOH NesTeTbHOCTH, 00
JTamnax ee pa3BUTHsI, O €€ 3HAYMMOCTH JJIs Pa3BUTHS I[IUBIIIU3AIINH;

. KpEaTUBHOCTH MBIIIJICHHsI, UHUIIMATUBA, HAXOAYUBOCTh, aKTUBHOCTh MPU PEIICHUU MaTe-
MaTHYECKHX 33]1aY;

. YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YICOHOW MaTeMaTHICCKOH eI TeIbHOCTH;
. CIOCOOHOCTH K IMOITMOHATLHOMY BOCIPHUSTHIO MAaTEeMAaTHUECKUX OOBEKTOB, 3aJ1ay, pelie-

HUMW, pacCyKIEHUM;
1 B memanpeomemnom nanpagienuu:
* TIepBOHAYATBHBIC MPEACTABICHUS 00 UIESIX U O METOJIaX MAaTEeMAaTUKH KaK YHHBEPCATbLHOM
SI3bIKE HAYKU U TEXHUKHU, CPEICTBE MOJICIIUPOBAHUS SIBIICHUI U MPOIIECCOB;
* yYMEHHE BHJIETh MaTEMaTHUYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHOH CUTyallud B APYTUX
TMCIUTUIAHAX, B OKPYXKAIOIIEH JKU3HU;



* yYMEHHE HaXOJIUTh B PA3JIMYHBIX UCTOUYHUKAX WHPOPMALNIO, HEOOXOIUMYIO ISl peIICHHUs
MaTeMaTHYeCKUX Mpo0JieM, IPEICTABIATh €€ B IOHATHON ()opMe, IPUHUMATh PEILICHUE B YCIOBH-
X HETOJHON M 30BITOUYHON, TOYHOM 1 BEPOSTHOCTHOM HH(pOpMAIIHH;

* yMEHHE IIOHMMAaTh M MCIIOJIb30BaThb MaTE€MaTUYEeCKHE CPEICTBA HarIsHOCTH (rpaduxu,
Jyarpammbl, TaOJIHUIBI, CXEMBI U Ap.) U1 WIIFOCTPALlMU, MHTEPIPETALlUU, apIyMEHTalUH;

* YMEHHME BbIIBUraTh TMIIOTE3bl IPU PELICHUH Y4EOHBIX 3a/ad, OHMMATh HEOOXOAMMOCTb
UX IIPOBEPKHY;

* yYMEHHE NPUMEHATh MHIYKTHUBHBIE M JEIyKTHBHbBIE CIOCOOBI pacCyKIEHUH, BUJETh pa3-
JIMYHBIEC CTPATETUM PELICHUS 3a/1a4;

* IIOHMMaHUE CYIIHOCTH aITOPUTMHYECKUX INPEANHUCAHUN M YMEHHE ICHCTBOBAaTh B COOT-
BETCTBUHU C MPEJIOKEHHBIM aJITOPUTMOM;

* YMEHHE CAMOCTOSITEIbHO CTaBUTh LIEJIM, BIOMPATh M CO3/1aBaTh aITOPUTMBbI JUI PEIICHUs
y4eOHBIX MaTeMaTHYECKUX MpooIeMm;

* YMEHHUE IUIAHUPOBATh U OCYIIECTBIAThH ACATEIBHOCTD, HAIIPABJICHHYIO Ha PELICHHUE 3a1a4
HCCIIEI0BATEIBCKOIO XapaKTepa;

I B npeomemnom nanpaenenuu:

OBJa/ieHue 0a30BBIM MOHSATHIHBIM alllapaToOM MO0 OCHOBHBIM pa3JieliaM COJepKaHUs, IPECTaBIe-
HUE 00 OCHOBHBIX M3Y4aeMbIX MOHATHUAX (YUCIIO, FeoMeTpuyecKas Gpurypa, ypaBHeHHUE, QYHKIIMS,
BEPOSATHOCTh) KaK BaKHEHUIIMX MAaTeMaTHYECKHX MOJEJIAX, MO3BOJSAIONIMX ONMKMCHIBATh U U3y4aTb
peaJibHbIE MPOLIECCHI U SBJICHUS;

yMeHHe paboTaThb C MAaTeMaTHYECKUM TEKCTOM (aHalIM3MpOBaTh, U3BJIEKATh HEOOXOAUMYIO HH-
¢dopmanuoo), rpaMOTHO IMPUMEHATh MAaTEMAaTHYECKYI0 TEPMUHOJIOTUIO M CUMBOJMKY, UCIOJb30-
BaTh PA3JIMYHBIC A3bIKU MATEMAaTHUKU;

yYMEHHE NMPOBOAMUTH KilacCU(UKALMU, IOTHYECKHE 000CHOBAHMUS, J0KA3aTEIbCTBA MATEMAaTHUECKUX
YTBEPKICHUH;

YMEHHE paclo3HaBaTh BUJIbl MATEMATUYECKUX YTBEPKIEHUHN (aKCHOMBI, ONPE/IEIIEHNUs, TEOPEMBI U
Ip.), IpsIMbIE U OOpPaTHbBIE TEOPEMBI;

pa3BUTHE MPEICTaBICHUI O YUCIIE U YMCIOBBIX CUCTEMax OT HATYPaJbHBIX 10 ACHCTBUTEIbHBIX
qHCcell, OBJIAIEHUE HaBBIKAMHM YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYMCICHUH;

OBJIaJICHHE CHUMBOJIBHBIM $I3BIKOM aireOpbl, IpHEeMaMHu BBITIOJIHEHUS TOXKJIECTBEHHBIX INpeolpa-
30BaHU PALMOHAIBHBIX BBIPAKEHUH, PEIICHUs ypAaBHEHMH, CUCTEM YPaBHEHHMH, HEPAaBEHCTB U
CHCTEM HEPaBEHCTB, YMEHME UCIIOJb30BaTh UJICI0 KOOPAMHAT Ha MJIOCKOCTHU JJIsi MHTEPIpETalun
ypaBHEHMH, HEPAaBEHCTB, CUCTEM, YMEHUE IPUMEHATH ajaredpandeckue npeoOpa3oBaHus, anmnapar
YpaBHEHUI U HEPABEHCTB IS PELIeHUs 3ajad U3 pa3IMuHbIX pa3/IesioB Kypca;

OBJIAJICHUE CUCTEMOH (DYHKIMOHANBHBIX MOHATHH, (YHKIIMOHAJIBHBIM SI3BIKOM U CHMBOJIUKOI,
yYMEHHE Ha OCHOBE (PYHKIHMOHAJIBHO-TpapUUECKUX NpPEeACTAaBICHUN ONMUCHIBATh M aHAJIM3HPOBATH
peasibHbIe 3aBUCUMOCTH;

OBJIa/IEHUE OCHOBHBIMH CIIOCOOAMH MPE/ICTABICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX; HAIMYME
MPEJCTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MUPE U O PA3IUYHBIX CIIoco0ax
UX U3YUYEHHUs], O BEPOSITHOCTHBIX MOJIETISX;

OBJIAZICHUE TE€OMETPUYECKUM SI3BIKOM, YMEHHUE UCIIOJIB30BATh €T0 JJIs ONUCAHUS NIPEAMETOB OKPY-
KAIOIEr0 MHpa, pa3BUTHE IMPOCTPAHCTBEHHBIX MPEACTABICHUH M H300pa3UTENbHBIX yMEHUH,
MpHUOOpETEHNE HABBIKOB FTEOMETPUUECKUX TTOCTPOEHUI;

YCBOCHHME CUCTEMaTHYECKUX 3HAHUH O MIOCKUX (PUTYpax U UX CBOMCTBAX, a TAKXKe HA HATJIATHOM
YPOBHE — O IIPOCTEUIINX MPOCTPAHCTBEHHBIX TEIaX, YMEHUE IIPUMEHATh CUCTEMATHUECKUE 3HA-
HUS O HUX JUISl pELIeHHs] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay;

YMEHUS U3MEPATh JUIMHBI OTPE3KOB, BEIMYUHBI YTJIOB, UCTIOIb30BATH (POPMYIIBI IS HAXOXKICHHS
NEPUMETPOB, TUIOIAACH U 00bEMOB reOMETPUIECKUX (pUryp;

yYMEHHE NPUMEHSATh U3YYEHHbIE MOHATHUS, PE3YylbTaThl, METOBI JUIS pEIICHUs 3a/ad MpaKkThye-
CKOTO XapakTepa M 3a/Jay M3 CMEXHBIX JMCLUUIUIMH C HCMHOJIb30BaHHWEM MPU HEOOXOJUMOCTH
CIIPaBOYHBIX MATEPHAIIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA.



Ilnanupyemble pe3yJbTaThl H3y4YeHHUs] Y4eOHOI0 MpeaMeTa, Kypca

Harypaasbnblie uncaa. [Ipodou. PannonanbHbie yncia

BhINyCKHHMK Hay4duTCA:

* IOHUMAaTh OCOOCHHOCTHU JAECATUYHON CUCTEMBI CUMCIICHHUS;

* OIIEpUPOBATh NOHATUAMH, CBA3aHHBIMU C JIETUMOCTBIO HaTYPAJIbHBIX YHCE;

* BBIpXKATh YMCJIa B SKBUBAJEHTHBIX (pOpMax, BbIOMpas Hanbosee MOAXOIAUIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CHUTYyalUu;

* CPaBHMBATh U YIOPAJOYMBATH PALIMOHAIBHBIC YUCIIA;

* BBINOJHATh BBIYUCIICHUS C PAMOHAJIBHBIMU YMCIIAMH, COYETasl YCTHBIC U IUCbMEHHBIE MPUEMBI
BBIYMCIICHUM, IPUMEHEHHUE KAJIbKYJIATOPA;
* HCMOJIb30BaTh MOHATHS U YMEHHs, CBSI3aHHBIE C IIPOITOPLIMOHAIIBHOCTBIO BEJIMYHH, TPOLICHTAMH, B X0/
peLIeHUs MaTEMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 CMEXHBIX [IPEIMETOB, BBIIIOIHATH HECTIOKHBIE IIPAKTUYE-
CKHWE€ PACYUETHI.
BbINTyCKHHK IIOJIYYUT BO3MOKHOCTb:

* I03HAKOMUTHCS C MMO3UIIMOHHBIMU CUCTEMAaMH CYUCIIEHUS] C OCHOBAHMSIMU, OTJIIMYHBIMH OT 10;

* YIIyOUTb U Pa3BUTh MPEICTABICHUS O HATYPAIbHBIX YACIAX U CBOMCTBAX JEIMMOCTH;

* HAYYUTbCA HUCIOJB30BaTh MPUEMBI, PALMOHAIM3ZUPYIOIINE BBIUUCICHUS, MPUOOPECTU MPUBBIUKY
KOHTPOJIMPOBATh BHIYMCIIEHUS, BEIOUPAst MOAXOAAIIUHN ISl CUTYaIH CIIOCO0.

JledicTBUTEILHBIE YHCJIA



BBINYCKHUK HAYUUTCS:

* UCIIOJIB30BaTh HaYaJbHbIC MTPEJCTABICHUS O MHOXKECTBE JICHCTBUTENBHBIX YHCEN;

* OIEpUPOBAThH MOHIATHUEM KBAJIPATHOTO KOPHS, MPUMEHSThH €TI0 B BHIYMCICHUSX.
BEIYCKHUK TOTYYUT BO3MOKHOCTb:

* pa3BUThH MPEJICTABIICHUE O YHUCIIE U YUCIOBBIX CUCTEMAaX OT HATYPaJIbHBIX J0 JACUCTBUTEIBHBIX Y-
CeJ; O POJIM BBIYMCIICHUM B IPAKTHKE;

* pa3BUTh U YIIyOUTh 3HAHUS O JECATUYHOM 3aMHUCH JEHCTBUTEIBHBIX YU CeN (IEPUOJUUECKUE U HE-
NIEPUOANYECKUE IPOOH).

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

BHHVCKHI/IK HAay4MuTCA:

¢ UCIIOJIB30BAThL B XOJAC€ PCHICHUA 3adad OSJICMCHTAPHBIC MPCACTABJICHUA, CBA3AHHBIC C HpI/I6HI/I-
JKEHHBIMU 3HAYCHUSIMH BEJIMYMH.
BBIHVCKHI/IK TOJIYYUT BO3MOKHOCTbG:

¢ IIOHATH, YTO YHCJIOBBIC JAHHBIC, KOTOPLIC HMCIIOJB3YIOTCA I XapaKTECPHUCTHUKHU 00BEKTOB OKpYy-
JKaromero Mupa, SABJIAIOTCA IMPEUMYIICCTBCHHO HpI/I6JII/I)KéHHLIMI/I, 4TO I10 3aIIiCH HpI/I6JII/I)KéHHbIX 3Ha4eC-
HHﬁ, COACPIKAIIUXCS B HHQ)OpMaHI/IOHHHX HCTOYHHKAX, MOXHO CYAUTH O IOTIPCIIHOCTHU HpI/I6HI/I)KCHI/IH;

¢ IIOHATH, YTO MOI'PCITHOCTL PE3yJIbTAaTa BBIYMCIICHUI JOJIKHa OBITH cousMepuma € MmorpCHOCTbIO
HCXOAHBIX JaHHBIX.

Anaredpanyeckne BbIPaKeHUs

BoINYyCKHHUK HAYYUTCS:

* ONEPUPOBATh MOHATHSAMHU «TOXKJIECTBOY», «TOXKIECTBEHHOE NMpeoOpa3oBaHUEy», peliaTh 3a7a4u, CO-
neprkamre OyKBeHHBIC JaHHBIC; padoTaTh ¢ GOPMYyIaMu;

* BBIMOJIHATH MPEe0Opa30BaHuUs BBIPAKCHUH, COIEPKAIINX CTETICHHU C IEJIBIMH MTOKAa3aTEIIMU U KBaJl-
paTHbIE KOPHU;

* BBINOJIHATH TOXKIECTBEHHBIE MPEOOpa30BaHUs PAlIMOHATIBHBIX BBIPAKCHUM HA OCHOBE MPABUII JICH-
CTBUI HaJl MHOTOWICHAMH U aJITeOpanyecKUMH ApoOsSMHU;

* BBINOJIHATH Pa3I0KCHHE MHOTOYJICHOB HA MHOXKHUTEIIH.
BEIYCKHHK IMOJIYYUT BO3MOXKHOCTh HAYUUTHCS:
* BBITIOJIHSATH MHOTOIIIATOBBIE MPE0OPA30BaHMS PAlMOHAIBHBIX BRIPAKEHUM, TPUMEHSSI ITUPOKUIA HAObOP
Croco00B U IPUEMOB;
* IPUMEHSATH TOXKIECTBEHHBIE MTPE0OPa30BaHUS IS PEIICHUS 3a]1a4 U3 PA3IUYHBIX Pa3/IesioB Kypca
(Hanmpumep, TSl HAXO0XKJACHHST HAaMOOJIBIIIET0/HAUMEHBIIIETO 3HAYEHUST BHIPAKECHHS).
YpaBHeHus

BbInyckHUK Hay4uTCS:

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

* [IOHUMAaTh YPaBHEHHUE KaK BAKHEHIIIYI0 MAaTEeMAaTUYECKYIO0 MOJEIb JJIs ONMCAHUS U U3y4eHUs pas-
HOOOpa3HBIX pealibHBIX CUTYAIUi, PelIaTh TEKCTOBBIE 33/1a4M aIredpandyeckuM METO/I0M;

* IPUMEHATH TpapUUecKHe IPeACTaBICHUS [JIsl HCCIEAOBAaHUS YpaBHEHUMH, HCCIEIOBaHUS U pe-
LIEHMSI CHCTEM YPaBHEHUH C JIBYMsI IEPEMEHHBIMH.

BbINYCKHUK TOTYYUT BO3MOYKHOCTbD:

* OBJIQJIETh CIIELMAJIbHBIMU MPUEMAMH PELIEHUS YPaBHEHHUH M CUCTEM YpPaBHEHHUH; YBEPEHHO IpH-
MEHSTh almnapar ypaBHEHUH Ui pelieHus] pa3Ho0Opa3HbIX 3a]a4 U3 MAaTEMaTUKU, CMEXHBIX MPEJAMETOB,
MPAKTUKH;

* IPUMEHSATH TpaduyecKue NpeACTaBICHUs Ul UCCIIEeIOBaHUS ypaBHEHUI, CUCTEM YpaBHEHM, CO-
JepKalux OyKBeHHbIE KO3(DPHUIIEHTHI.

HepaBencrBa
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BhINYCKHUK HAyYUTCS:

* IOHUMaTh U MPUMEHATH TEPMHUHOJIOTUIO M CUMBOJIUKY, CBSI3aHHBIE C OTHOIIEHUEM HEPaBEHCTBA,
CBOWCTBA YHCIIOBBIX HEPABEHCTB;

* pemiath JUHEHHbIE HEPABEHCTBA C OJAHON MEPEMEHHOMN M WX CHCTEMBI, peuiaTh KBaJpaTHbIE HEpa-
BEHCTBA C OMOPOil Ha rpaduueckre mpeICTaBICHHUS,

* IPUMEHSATH anmapaT HEPaBEHCTB JIJIS PEIICHUs 3a/1a4 U3 Pa3IMYHbIX pa3JIeoB Kypca.
BEINYCKHUK TOTYYUT BO3MOYKHOCTh HAYYUTHCS:

* pa3HOOOpa3HBIM MPUEMAM JI0OKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmnapaT HEpaBeHCTB
JUTSL peIlieHus] Pa3HOOOPa3HBIX MaTEMATHYECKHX 3a71a4 U 33714 U3 CMEXKHBIX MPEMETOB, IPAKTHKHY;

* IPUMEHSATH IpaduyuecKue npeacTaBIeHus Uil UCCIeA0BaHNUS HEPABEHCTB, CUCTEM HEPaBEHCTB, CO-
JepKamux OyKBEeHHbIE KOO (OUITMCHTHI.

OcHoBHbIE NOHATHS. UK c/I0BbIE (PYHKIMU

BhBIITYCKHHUK HAYYUTCS:

* IOHMUMAaTh M HCIIOJb30BaTh (DYHKIIMOHAIBbHBIC TOHATHS M SI3bIK (TEPMHHBI, CAMBOJUYECKHUE 000-
3HAUYEHUS);

* CTPOUTH IpadUKH dTIEMEHTAPHBIX (PYHKIIHI; HCCIEI0BaTh CBOMCTBA YUCIOBBIX (PYHKIIMI HA OCHOBE
M3y4YeHUs MOBEJCHUS UX TPa(QUKOB;

* MOHUMAaTh (YHKIMIO KaK BaXKHEUIITYI0O MAaTEeMAaTUYECKYIO0 MOJENb JJIsi OMUCAHHS MPOIECCOB U SB-
JICHUI OKPYKAOIIEro MHUpa, MPUMEHATh (DYHKIIMOHAIBHBIA SI3BIK JJISI OMMCAHUS M MCCIICTOBAHMS 3aBU-
CUMOCTel MeXTy (PU3NUECKUMH BETHYHMHAMH.

BEIIYCKHHUK TOIYIUT BO3MOKHOCTh HAYIUTHLCS:

* POBOJIUTH HMCCIIEOBAHUS, CBSI3aHHBIE C M3yYEHUEM CBOWCTB (YHKIMH, B TOM YHUCIIE C HUCIIOJNb-
30BaHHEM KOMITBIOTEpA; HA OCHOBE Ipa(MKOB M3YYCHHBIX (YHKIMA CTPOHUTH O0Jiee CIOKHBIE TpaduKu
(Kyco4HO-3aJJaHHbIE, C «BBIKOJIOTHIMUY» TOUYKAMH U T. 11.);

* HCIIOJIB30BaTh (DYHKIIMOHAIBHBIC TMPEACTABICHUS M CBOWCTBA (YHKIUU JJIsi PEUICHUS MaTema-
TUYECKUX 33/1a4 U3 Pa3JIMYHBIX pa3JeioB Kypca.

YucyioBbIe MOCJIEA0BATEIBHOCTH

BhInyCKHMK Hay4YuTCs:

* [IOHUMATh U UCIIOJIb30BATh S3bIK MTOCIIEI0BATEIBHOCTEN (TEPMUHBI, CUMBOJIUYECKUE 0003HAUEHNUS);

* IPUMEHATH POPMYJIbI, CBA3aHHBIE C apU(PMETUUECKON U TeOMETPUYECKOH MpoTrpeccueil, u anmapar,
c(OpMUPOBAHHBIN NPU U3YUYEHUU APYTUX Pa3/IeloB Kypca, K PEIICHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM
U3 peaJIbHOM JKU3HH.
BbINYCKHUK TOJTYYUT BO3MOYXKHOCTb HAYUYUThCS:

* periaTb KOMOMHUPOBAHHbIE 33J]auu ¢ IPUMEHEHUEM (HOpMyJI N-TO YjieHa U CyMMBbI MEPBBIX N uJjie-
HOB apU(PMETUUECKOI U TeOMETPUUYECKON IPOrpeccuu, MPUMEHssl IIPU 3TOM annapaT ypaBHEHUN U Hepa-
BEHCTB;

* IOHUMAaTh apU(PMETUYECKYIO U TEOMETPUUYECKYIO IIPOrPECcCHI0 KaK (YHKLHUU HAaTypaJllbHOTO apry-
MEHTa; CBSI3bIBaTh apU(PMETHUECKYIO MPOTPECCHI0 C JMHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C JKCIO-
HEHIUAJIBHBIM POCTOM.

OnucarejbHasi CTATUCTHKA

BhINyCKHUK Hay4HMTCs HCIOJIb30BATh MPOCTEHIINe cocoObl MPEeACTaBIEeHUS U aHaIM3a CTAaTUCTUYECKUX
JAHHBIX.

BhINYCKHUK TOJTYYUT BO3MOKHOCTH NMPUOOPECTH NMEpBOHAYANIBHBIM ONBIT OpraHU3aluu cOopa JaHHBIX
IIPU MPOBEICHUM OIPOCa OOIIECTBEHHOTO MHEHUS, OCYILECTBIISATh UX aHAJIHU3, IPEACTABIATh PE3YIbTaThl
orpoca B BUJI€ TaOJIUIIbI, THArPAMMBI.

Cay4aiinblie cOOBITHSI H BEPOATHOCTD

BBIHVCKHI/IK HAYYNTCA HAXOJUTh OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTD CHy‘—I&ﬁHOFO COOBITHS.
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BbINYCKHUK TOAYYUT BO3MOKHOCTH MPUOOPECTH OMBIT MPOBEIEHUS CIy4YailHBIX SKCIIEPUMEHTOB, B TOM
YHCJIE C TOMOILBI KOMIIBIOTEPHOTO MOJAEIMPOBAHNS, UHTEPIIPETALMU UX PE3YIIbTaTOB.

Komo0unaropuka

BEINYCKHUK HAYYHTCS peliaTh KOMOWHATOPHBIC 33a4d HAa HAXOXKICHHUE YKCIIa 0OBEKTOB WM KOMOWHA-
K.

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

Harasgnas reomMeTpus

BbIlycKHUK HaydHTCS:

* pacrio3HaBaTh Ha YepTekax, PUCYHKaX, MOJACISIX M B OKPY)KAIOIIEM MHUpPE IUIOCKHE U MPOCTpPaH-
CTBEHHBIC T€OMETPUYECKUE QUTYPHI;

* BBIYMCIIATH 00BEM IIPSIMOYTOJIBHOTO Mapajlie/Ienue/ia.
BBbIITyCKHUK TOJIYYUT BO3MOYKHOCTb:

®* HAYUUTBCA BBIYUCIIATH 00BEMEI MPOCTPAHCTBCHHBIX TI'COMETPUUCCKHUX (1)I/Il“yp, COCTAaBJICHHBIX U3
PSIMOYTOJIBHBIX MMAPAJUICICIIUIICIOB;

* pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Mapalieienuie/a, MPaBUIbHON MTHpPaMUIbI, 11~
JIMHIpa U KOHYCA,;

* CTPOHUTH Pa3BEPTKU Kyba M MPSMOYTOJLHOTO Hapaljie/enuie/a;

* OMPEICATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (QUTYPHI JHHEHHbBIC pa3Mepbl caMoil GUTYpBI U
Ha000pOT;

* yrIIyOUTh U Pa3BUTh MPEACTABICHHUS O MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (DUTYpaXx;

* HAYYUTHCS IPUMEHSATH MOHATHE Pa3BEPTKHU JIJIsI BBITOJHEHHUS MPAKTUYESCKUX PACUETOB.

I'eomeTrpuueckue purypsoi

BbITyCKHUK HAY4HTCS:

* [10JIb30BAThCS SI3IKOM T€OMETPUH [UIS OIMCAHUS IPEIMETOB OKPYKAIOIIEr0 MUPA U UX B3aUMHOTO
pacIoIoKeHMs;

* pacrio3HaBaTh U M300pakaThb Ha YepTekaxX U PUCYHKAaX reoMerpuyeckue (GuUrypsl U ux KOHOH-
rypamuu;

* HaXOJWUTh 3HAYCHMS JJIMH JIMHEHHBIX 3JIEMEHTOB (UIyp U UX OTHOILIEHHS, TPaJyCHYIO MEpY YIJIOB
ot 0° 1o 180°, mpuMeHsis onpeaeneHus], CBOMCTBA U MPU3HAKU PUTYp U UX JIEMEHTOB, OTHOIIEHUS pu-
ryp (paBeHCTBO, 1101001€e, CHMMETPUH, TOBOPOT, MapaslIeIbHbIH NEpeHoc);

* OTIEPUPOBATh C HAYAIBHBIMU TOHSATHSIMH TPUTOHOMETPUH M BBIMOJIHATH 3JIE€MEHTAPHBIE OTepaInu
Ha/ QYHKIMSIMHU YIJIOB;

* pemarp 3aJa41 Ha JJ0Ka3aTelbCTBO, OMMPAsICh HA N3yYSHHBIE CBOMCTBA (GUTYP M OTHOIICHUH MEXITY
HUMH U IPUMEHSISI H3Y4YE€HHbIE METO/IbI JOKA3aTeIbCTB;

* pemarh HECIIOKHBIC 331a4H Ha TIOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOCHHUS C TIOMOIIIBIO
LUPKYJIS U JINHEHKY;

* pemarh MPOCTEHUIIHNE TUIAHUMETPHYECKUE 3a/1a4H B IPOCTPAHCTBE.

BbINYCKHUK NOAYYHUT BO3MOKHOCTD!

* OBJIAJICTh METOJIaMH PEIICHHS 337a4 Ha BBHIYMCIICHUS U JIOKA3aTeIbCTBA: METOJIOM OT IMPOTUBHOTO,
METOOM MOA00US, METOI0M Iepedopa BAPHAHTOB U METOZOM I'€OMETPUYECKHX MECT TOYEK;

* IPHOOPECTH OMBIT MPUMEHEHHS ANTe0PandecKoro U TPUTOHOMETPHUECKOTO armapara u UaeH JBH-
KEHHUS TIPU PEIICHUU TeOMETPUYECKUX 3a/1a4;

* OBJIAJIETh TPAJUIIMOHHON CXEMOW pelIeHUs 3a/1a4 HAa IOCTPOEHUE C TIOMOIIBIO UPKYJIA U JIUHEHUKHU:
aHaJIN3, IOCTPOEHUE, JJOKA3aTEIbCTBO U UCCIIEI0OBAHHE;

* HAyYUThCS PENIaTh 33/Ja4l Ha IOCTPOCHUE METOJOM T€OMETPHYECKOTO MECTa TOYEK M METOJOM
o100us;
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* IPHOOPECTH OTBIT MCCIIEOBAHUS CBOWCTB IUNIAHUMETPHUUECKUX (PUTYDP C TTOMOIIBIO0 KOMITBIOTEPHBIX
IIPOrpamm;

* IPHOOPECTH ONBIT BHITIOJIHEHUS MTPOEKTOB MO TeMaM «I eoMeTpuieckue npeodpazoBaHMs Ha IIOC-
KocTny, «IlocTpoeHune oTpe3KoB 1o hopmye.

H3mepeHne reomeTpu4ecKux BeJTUYMH

BeimyckHUK HayguTes:

* HCIOJIB30BATh CBOWMCTBA M3MEPEHHSI UIHH, TUIOMIA/IeH U YTJIOB IIPU PEIICHUH 3a/1a4 HA HAXOXKICHHE
JUTUHBI OTpe3Ka, JJIMHBI OKPYXHOCTH, [UIMHBI TyT'H OKPYXHOCTH, TPAaAyCHOM MEpHI yIia;

* BBIYMCIIATH TUIOIIAN TPEYTOJBHUKOB, MPSMOYTOJBHUKOB, MapajlieIorpaMMOB, Tpareuni, Kpyros
U CEKTOPOB;

* BBIYUCIIATH JJIUHY OKPY>KHOCTH, JUIMHY AYTH OKPY>KHOCTH;

* BEIYHCIIATh JUIMHBI JIMHEHHBIX 3JEMEHTOB (UIYyp M HMX YIJIbI, UCIONB3YS (OPMYIBI UIMHBI OK-
PYXHOCTH U JJTMHBI IyTH OKPYKHOCTH, (POPMYIIBI IUIomanei Gpuryp;

* pemraTh 3a/1a4M Ha JJOKa3aTeJIbCTBO C MCIOIb30BaHUEM (hOPMYJI IITHHBI OKPYXHOCTH U JJIMHBI IYTH
OKpY>KHOCTH, (hopMyn miomaneit Gpuryp;

* peurath NPakTUYECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I€OMETPHYCCKIX BEIUYHH (MCIIONIb3Ys
pHU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHHUYECKHE CPEIICTBA).
BBIITyCKHUK TTOTYYUT BO3MOKHOCTh HAYYUTHCS:

* BEIYMCIIATH TUIOMAAU (PUTYp, COCTABICHHBIX M3 JIBYX WJIHM Oojiee MPSMOYTOJbHUKOB, Hapaliesno-
IpaMMOB, TPEYTOJILHUKOB, KPYTra ¥ CEKTOPa;

* BBIYMCIIATH IUIOMIAIM MHOTOYTOJIBHUKOB, WCIOJB3ys OTHOLICHHS DPAaBHOBEIUKOCTH M PAaBHOCOC-
TaBJICHHOCTH;

* IPUMEHSATH AITeOpPandecKuii U TPUTOHOMETPUIECKHUI anmnapaT v UJeH IBHKCHHS IIPH PEIICHUH 3a-
724 Ha BBIYMCIICHHE IIJIOMIaeld MHOTOYTOJIbHUKOB.

Koopaunarsi

BhIllyCKHUK HAy4UTCA:

* BBIUNCIATD JUIMHY OTpe3Ka II0 KOOPJIMHATAaM €ro KOHIIOB; BBIYUCIATH KOOPAWHATBI CEPEIUHBI OT-
pesKa;

* MCIOJIb30BaTh KOOPJAMHATHBIN METOJ JJIsl U3YYEHHUsI CBOMCTB MPSIMBIX U OKPYKHOCTEH.
BbIITyCKHHK ITOJIYYUT BO3MOKHOCTb!

* OBJIAJICTh KOOPAMHATHBIM METOJIOM PEIICHMS 3a]]a4 Ha BBIYMCIICHUS U J0KA3aTEIbCTBA;

* IPHOOPECTH ONBIT UCIIOIb30BaHUS KOMITBIOTEPHBIX MPOrpaMM JJIsl aHAJIM3a YaCcTHBIX CIIy4aeB B3a-
MMHOI'O PacIOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;

* IPHOOPECTH OMBIT BBHIOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHue KOOPIMHATHOTO METoJa HpHU
pELICHUY 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIIbCTBAY.

BekTops!

BEINYyCKHHUK HAYIUTCS:

* ONIEPUPOBATH C BEKTOPAMM: HAXOAUTh CYMMY MU Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX I€OMETPU-
YECKH, HAaXOJIUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aJJaHHOT0 BEKTOpPA HA YUCJIIO;

* HAXOJMTh JJI1 BEKTOPOB, 3aJJaHHBIX KOOPJAUHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI U Pa3HO-
CTH JIByX U 00Jiee BEKTOPOB, KOOPJWHATHI MPOU3BEACHUS BEKTOpa HA YHCIIO, IPUMEHSST TP HEOOX O TH-
MOCTH COYETATENIbHBIN, IEPEMECTUTEIBHBIN U PACIPEACIUTEIbHBIN 3aKOHBI;

* BBIYUCIIATh CKAJISIPHOE MPOU3BEAECHUE BEKTOPOB, HAXOAUTH YTOJ MEXKIY BEKTOPaMH, YCTaHABIIU-
BaTh NEPIICHAUKYISIPHOCTD MPSMBIX.
BEIIYCKHUK ITOJIVIUT BO3MOYKHOCTD:

* OBJIAJIETh BEKTOPHBIM METOAOM JJIsI PELICHUS 3a/1a4 Ha BBIYMCIICHUS U IOKA3aTENIbCTBA;
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® HpI/IO6peCTI/I OIIBIT BBIMMOJHCHUA MPOCKTOB HA TCMY «IIPUMCHCHUC BCKTOPHOI'O0 MCTOAA MPH PC-
MICHUH 3a4a4 Ha BBIYUCIICHUS U A0Ka3aTCIIbCTBA».

Copaeprxanue 0OCHOBHOTO 0011ero o0pasoBanus o yue0HoOMy npeamery

APUDOMETHUKA (250 u)
HarypajibHble yncJia.

Harypansublii pan. [decsatuunas cuctema cunciaeHus. Apudmernueckue AeHCTBHS ¢ HaTypalbHBIMU YHC-
namu. CBoiicTBa apupMeTHUECKUX ACHCTBUIA.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

UucnoBsle BEIpaXXKEHUS, 3HAUEHUE YMCIIOBOIO BeIpakeHUs. [Iopsiok 1eiCTBUI B YMCIOBBIX BBIPAXKECHUSIX,
HCIIOJIh30BaHNUE CKOOOK. Pelenre TeKCTOBBIX 3a71a4 apu(PMETHIECKUMHU CITOCOOaMH.

Henmutenn u kpatHble. CBoOHCTBA M Ipu3HaKu AenumocTu. [IpocTeie n cocraBHble uncna. Pasnoxenue
HaTypaJIbHOT'O YKCiIa Ha IPOCThIE MHOKUTENH. JleieHne ¢ OCTaTKOM.

Apodu.

OObikHOBeHHBIE ApoOu. OcHOBHOE CBOWCTBO npobu. CpaBHEHHE OOBIKHOBEHHBIX apoOed. Apudme-
TUYECKHE JICUCTBHS ¢ OOBIKHOBEHHBIMH JIpoOsiMU. HaxokaeHue yacTu OT IeJIoro U IIeJI0ro MO €ro YacTH.
Hecstuunbie npobu. CpaBHEHHE AECATUYHBIX ApoOel. ApudMmeTHueckue IeUCTBUS C IeCATUYHBIMU JPO-
0smu. [IpencraBneHue necITUHUHON IpoOU B BUJEe OOBIKHOBEHHOH ApoOM M OOBIKHOBEHHOM B BHJE Jecs-
THUYHOM.

IIporeHThl; HaX0KAEHUE MPOLIEHTOB OT BEJIMYMHBI U BEIMUUHBI 110 €€ npoueHTaMm. OTHOIIEHHE; BhIpaXKe-
HUE OTHOILIEHUs B mpoueHTax. [Iponopius; 0cHOBHOE CBOMCTBO MPOIOPLIKH.
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Pemienue TekcTOBBIX 33a4 apU(PMETUYECKIMH CIIOCOOAMH.

PanuonanbHbIe yncIIa.

[TonoxuTenbHble U OTPULIATEIbHBIE YKCIIa, MOAYJIb YUCIa. MHOXKECTBO LEIbIX yucen. MHOXeCTBO paiu-
OHAJILHBIX YHCEIT; PAIHOHATBHOEC YKCIIO KaK OTHOIIEHHE M/N,rae m — IeJ0e YUCIIo, #— HATypalibHOE
grcno. CpaBHEHHE pPAlMOHAIBHBIX YHcel. ApupMETHYECKHE ICHCTBUS C PAIMOHATBHBIMU YHCIAMHU.
CaoiicTBa apudmeTndyeckux AeicTBU. CTEIEHb C LIEJbIM MOKA3aTeIIeM.

JeiicTBUTEIbHBIC YHCJIA.

KBanpatublii kopeHb u3 uncia. KopeHs TpeTbeil creneHu.

[Tonarue 00 wppanMoHaTBFHOM yHcie. MppalnoHanbHOCTh 4YMCIIaA VvZy HECOU3MEPHUMOCTb CTOPOHBI U
auaroHainu kBajpara. Jlecarnunbie NpUOIMKEHNS UPPALMOHAIBHBIX YHCEL.

MHOXecTBO I€HCTBUTENBHBIX YUCEIl; IPEACTABICHUE IEHCTBUTEIbHBIX YUCEN B BUJE OCCKOHEUHBIX Je-
CATUYHBIX apobeit. CpaBHEHHE JeHCTBUTENBHBIX YHCE.

Koopaunathas npsamas. M300paxxeHne yucen TOYKaMU KOOPAUHATHOM NpsiMO. UKCI0BbIE TPOMEXKYTKH.
N3mepenus, npudInKeHusi, OLEHKH.

Pa3zMepbl 00BbEKTOB OKpY:KaroLIero Mupa (0T 3J€MEHTapHbIX YacTull 10 BeeneHHo), UTenbHOCTb Ipo-
LIECCOB B OKpY»karolieM mupe. Boiienenune Muoxutenst crenenu 10 B 3amucu yucna.

[TpubnnxeHHoOe 3HaYeHHE BEJIIMYMHBI, TOUHOCTb NMpHOIMKeHus. OKpyrieHle HaTypajlbHbIX YUCEN U Jie-
CATUYHBIX pooei. [Ipukuaka u orieHKa pe3ynbTaToB BEIUMCICHUM.

AJITEBPA (200 u)
Anredpanyeckne BbIPaKeHUs.

bykBeHHblE BbIpa)keHUs (BBIpAXKEHHUS C MEepeMEHHBIMU). UncioBoe 3HaYeHHE OYKBEHHOI'O BBIPAXKEHUSI.
JlonycTuMble 3Ha4eHUs epeMeHHbIX. [ToncranoBka

BBIpOXEHUI BMecTO nepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKCHHUH Ha OCHOBE CBOWCTB apu (-
METHYECKHX AeicTBHii. PaBeHCTBO OYKBEHHBIX BbIpaxeHH. T0XIeCTBO.

CreneHp ¢ HaTYpaJbHBIM IOKa3aTeleM U ee cBolicTBa. OHOWIEHBl U MHOTOWIeHbl. CTeneHb MHOrouJie-
Ha. Cl10KXEeHME, BBIUNTAHUE, YMHOKEHNE MHOIOWIEHOB. DOpMyJibl COKPAIEHHOTO YMHOKEHUS: KBaapaT
CYMMbI U KBajpar pazHocTH. dopmyna pasHocTu kBajparoB. [IpeoOpa3oBaHMe 1I€JI0r0 BBIPAXKEHUS B
MHOro4JIeH. Pa3nokeHne MHOrOWIEHOB HAa MHOXKHUTEIM. MHOrowieHsl ¢ ofgHoi mnepemMeHHOW. Kopenb
MHorouieHa. KBagpaTHslil Tpex4iieH; pa3jaoKeHHe KBaAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.
Anrebpanueckas 1poOb. OCHOBHOE CBOWCTBO anredpandeckoit qpodu. CrnoxkeHue, BBIYUTAaHUE, YMHOXKe-
HUe, JieJieHne anredpanyeckux Jpooeil. CTeneHsp ¢ 1esbIM I0Ka3aTeIeM U ee CBOMCTBa.

ParmonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTeabCTBO TOXIECTB.

KBagpatHble kopHu. CBoiicTBa apu(METHUECKHX KBaJIpaTHBIX KOPHEW M UX NMPHUMEHEHUEe K mpeolpa-
30BAHMIO YUCIIOBBIX BBIPAKEHUN U BHIYMCIICHUSM.

YpaBuenus.

VYpaBuenue ¢ ogHo# nepemenHoi. Kopens ypaBHeHus. CBoMCTBa YHCIOBBIX PaBEHCTB. PaBHOCHMIBHOCTH
YpPaBHEHUU.

Jluneiinoe ypaBHeHue. KBanpaTtHoe ypaBHeHHe: (opMysia KOpHEHl KBaJpaTHOro ypaBHeHMs. Teopema
Buera. Pemienne ypaBHeHuUH, CBOIAIINXCS K JIMHEWHBIM M KBaJpaTHbIM. [IpuMepsl penieHus: ypaBHEHH
TpeTbell ¥ 4eTBepToil crenenu. Pemenne qpoOHO-pallnOHaIbHBIX YPaBHEHUH.

VYpaBHeHHE ¢ AByMs NIEPEMEHHBIMU. JIMHEWHOE ypaBHEHHUE C ABYMS NEPEMEHHBIMU, IIPUMEPHI PELICHUS
YPaBHEHUH B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHHMH ¢ IByMsl IEPEMEHHBIMU. PaBHOCHIBHOCTD cucTeM. CHCTEMBI IBYX JIMHEHWHBIX ypaB-
HEHUU C JBYMs IIEPEMEHHBIMU; PEIICHUE MOACTAHOBKOM U ClIokeHueM. IIpumepsl pelenus cucrtem He-
JIMHEWHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

JlexkapToBbl KOOPAMHATHI HA MIIOCKOCTU. ['paduueckas HHTeprpeTalysi ypaBHEHUs C JBYMsI IE€PEMEHHBbI-
Mu. ['paduk IuHEHHOTrO ypaBHEHUS C JBYMs MEPEMEHHBIMU; YIIIOBOM KO3((UIIMEHT MpsIMOH; yciaoBUe
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napayieIbHOCTH TpAMBIX. ['paduku mpocTeHImmx HeNMMHEHHBIX YypaBHEHMit: mapaloja, rumepoona,
OKpY’KHOCTb. ['panueckas MHTEpIpeTalns CUCTEM YPABHEHUH ¢ ABYMS IEPEMEHHBIMU.

HepaBencrsa.

UucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HON nIepeMeHHON. PaBHOCWIIBHOCTB Hepa-
BEHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OHOU nepeMeHHo. KBaipaTHbie HepaBeHCTBA. CHCTEMbI HEPABEHCTB
C OJIHOM MEPEMEHHOM.

®YHKIUUA (65 u)
OcHOBHBIE IOHATHS.
3aBucumoctd Mexay BennunHamu. [lonstue ¢pynkmuu. O01acTh ONpeaeeHus] 1 MHOKECTBO 3HAYCHUI
¢byakuun. CriocoObl 3amanus ¢yHknuu. ['paduk dyakumu. CBoiicTBa (yHKINNA, UX OTOOpaKeHHE Ha
rpaduxke. [Ipumeps! rpagKOB 3aBHCUMOCTEH, OTPaXKAIOIINX PeabHBIE TPOIIECCHI.
YucaoBble PyHKIMM.
@OyHKIMH, ONUCHIBAIOIINE IPIMYIO U 00paTHYIO MPONOPLUUOHAIBHBIEC 3aBUCUMOCTH, UX TpaUKu U CBOM-
ctBa. Jluneiinas ¢pyHkuus, ee rpaduk u cBorictBa. KBanpatuunas ¢pyHkius, ee rpaduk u cBoiictea. Cre-
NeHHbIE (PYHKLIUU C HATYpaJIbHBIMH MOKa3aTensiMu 2 U 3, ux rpaduku u cBoiicrea. ['paduku pyHkuun y
= Ixl
YucioBble MOCI€10BATEIHLHOCTH.
[ToHATHE YMCIIOBOW MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEAOBATEILHOCTH PEKYPPEHTHOH (opMyond u
(dbopMyII0ii 1-ro WieHa.
Apucdmerndeckast u reomerpudeckas mnporpeccuu. Gopmynbl n-ro ujaeHa apuPpMeTHUECKON U TeOMETPHU-
YeCKOH MPOrpeccHii, CyMMBI IEPBBIX 71 WICHOB. V300pakeHue WiIeHOB apu(hMETHUECKOW U TeOMeTpruye-
CKOI1 mporpeccuii ToukaMu KOOPIAWHATHON TNIOCKOCTH. JIMHEHHBIN 1 SKCTIOHEHIHAIBbHBIN pocT. CloKHbIE
IIPOLIEHTHI.

BEPOSATHOCTDb U CTATUCTHKA (50 u)
OnucarejbHas CTATHCTHKA.
[IpencraBinenne AaHHBIX B Buae Tabnui, auarpamm, rpadukoB. CrydaiiHas uaMeH4ynBocTh. Crta-
TUCTUYECKHE XapaKTePUCTHKW HaOOpa MaHHBIX: cpelHee apudMeTHueckoe, MeauaHa, HauOoJbIIee U
HaWMEHbIIIeE 3HA4YCHHMS, pa3Max. [IpeacTaBieHue o BBIOOPOYHOM HCCIICIOBAHUU.
Cayuaiinble cCOOBITHSI U BEPOSITHOCTb.
[TonsTHe o cayyailHOM OMbBITE U CIy4aiiHOM coObITUU. YacToTa crmyuaitHoro coObitusi. CTaTuCTHUECKUI
MOAXOJ K TIOHSTHIO BEPOSTHOCTH. BEpOSTHOCTH MPOTHBOMOJIOXKHBIX COObITHH. JlocTOBEpHBIE W He-
BO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH coObITHIA. Kitaccuueckoe onpeaeneHne BEpOsSTHOCTH.
KomOunaropuka.
Pemenne koMOMHATOPHBIX 3a7au nepedopom BapuanTtoB. KomOuHaTtopHoe mpaBuio ymHoxkeHus. [lepe-
CTAaHOBKH U (paKkTOpHall.

T'EOMETPUS (255 u)
Harasignasi reomerpust
Harnsinaele mpencraBieHust o (urypax Ha IUIOCKOCTH: TNpsiMasi, OTPE3OK, Jy4Y, Yo, JIoOMaHasi, MHO-
TOYTOJIbHUK, OKPY)KHOCTb, KpYT. UeThIpeXyroJbHUK, PSIMOYTOJIbHUK, KBajpaT. TpeyrojabHUK, BUJIbI Tpe-
yroiabHUKOB. [IpaBuibHbIe MHOTOYrOIbHUKH. M300paskeHune reomerpudeckux ¢guryp. Bzaumuoe pacrno-
JIO’)KEHUE JIBYX MPSAMBIX, IBYX OKPY>KHOCTEH, IPSIMON U OKPY>KHOCTH.
JlinHa otpeska, 1oMaHol. [lepumerp MHOroyrosnbHuka. EqMHUIBI n3MepeHus IMHbL. M3Mepenne 1yInHbL
OTpe3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHOM JUINHBI.
Bunel yrnos. I'pagycnas Mepa yria. MI3smepeHnne U mocTpoeHue yriloB ¢ IOMOIIBIO TPAHCIIOPTHPA.
[Tonatue momanu (Urypsl; eTUHHUIBI U3MepeHHs momany. [lnomane npsSMOyrojJbHUKA M IUIOLIA]Ib
kBagpara. [IpubmkeHHoe n3Mepenue miomaaeit Guryp Ha kiaeryatoi Oymare. PaBHoBennkue (GUrypsi.
Harnsinaeie mpencTaBieHus O MPOCTPAaHCTBEHHBIX (Urypax: KyO, mapaisienenunes, npu3mMa, mupaMuia,
map, cdepa, konyc, nunuHap. M3zo0paxkenue mpocTpaHcTBeHHBIX (uryp. Ilpumepsr ceyenuit. MHoro-
rpanHuku. [IpaBuiibHbIe MHOTOTpaHHUKHU. [IprMepsl pa3BepTOK MHOTOIPaHHUKOB, [IUJIMHAPA U KOHYCA.
[Tonsatue o6bema; equHMIBI 00beMa. OOBEM NMPSMOYTOIBLHOTIO NapalljieNenunena, Kyoa.
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[Tonsitue o paBeHctBe uryp. LleHTpanbHas, oceBas u 3epKajibHas cuMMeTpuu. M300pakeHne cuMMmeT-
PUYHBIX (UTYP.

I'eomerpuueckue Gpurypel.

[Ipsmbie u yribl. Touka, npsimMas, mIOCKOCTh. OTpe30K, Jiyd. Yroi. Buasl yrioB. BepTukanbHbie U CMEXK-
HbIE yTJIbl. brccekTpuca yria.

[TapannenpHble U nepecekaromuecs npsamele. [lepnenaukynspusle npsmsie. TeopeMsl 0 MapajlIeIbHOCTH
U MEePHEHIUKYISIPHOCTU NPpAMBIX. [lepnenaukysnsap u HakiIoOHHAs K npsiMoi. CepeuHHbIN MepIeHaNKY-
JSIp K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI yIila U CEPEeIMHHOrO MEPIEeHINKYIsIpa K OTpe3-
KY.

Tpeyronpauk. Beicota, Meanana, OuccekTpuca, CpeaHssl IMHUS TpeyroyibHuKa. PaBHoOeApeHHbIC U paB-
HOCTOPOHHUE TPEYrOJIbHUKU; CBOMCTBA U MPHU3HAKU PAaBHOOEIPEHHOIO TpeyroibHuKa. [Ipu3Haku paBeH-
CTBa TpeyroibHUKOB. HepaBeHCTBO TpeyrosibHHKAa. COOTHOLIEHUS MEXAY CTOPOHAMHU U YIJlaMu Tpe-
yroapHuka. CymMmMa yriioB TpeyrosibHUKa. BHemHue yriel TpeyronbHuka. Teopema ®Daneca. [lomooue
TpeyroasHUKOB. [Ipu3Haku momobus TpeyronbHukoB. Teopema Ilugaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTaHI€HC OCTPOro yria NpsIMOYTOJIbHOTO TpeyrojabHuka U yrios oT 0 1o 180°; npuBeneHue Kk octpomy
yriay. Pemienue npsMoyroyibHbIX TPeyrojibHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. DopMmy-
JIbl, CBA3BIBAIOLLME CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJTHOTO M TOTO K€ yria. Pemenue TpeyroiabHu-
KOB: TeOpeMa KOCUHYCOB M TE€OpEMa CUHYCOB. 3aMedaTeIbHbIe TOUKH TPEYrOJbHUKA.

YetbipexyronpHuk. [lapannenorpamm, ero cBoictBa U mnpusHaku. [IpsmMoyronbHHK, KBagpat, pomMO, Ux
CBOMCTBa U npu3HaKku. Tpamnenus,, CpeaHsis JUHUS TPareIuu.

MHoroyronbHuK. Bbinykibie MHOrOoyroiabHUKH. CyMMa yIiioB BBITYKJIOIO MHOTOyrojibHuka. [IpaBuib-
HBbIE MHOTOYT'OJIbHUKH.

OxkpyxHocTb 1 Kpyr. Jlyra, xopaa. Cexkrop, cerMeHT. LleHTpanbHbIN yroy, BOMCAHHBIM YroJl; BEJIMYMHA
BIIMCAHHOIO yria. B3anMHoe pacnonoxeHue npsaMoun U OKpy>KHOCTH, ABYX OKpykHocTel. KacaTenbHas u
CeKyllas K OKPY>KHOCTH, UX CBOMCTBa. BrimcaHHble U ONKUCAHHBIE MHOTOYTOIbHUKU. OKpPYKHOCTb, BIIH-
CaHHasli B TPEYrOJIbHUK, U OKPYKHOCTb, OIMCAaHHAs OKOJIO TPEYrojbHUKA. BrucaHHbIE M ONMCaHHBIE
OKPYKHOCTH IIPaBUJIBHOTO MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeodpasoBanusi. [lorstue o paBenctse guryp. [loHsTHE O IBMKEHHUU: OCEBas U IICH-
TpaJibHasi CHMMETPUH, TTapajiebHbIN TIepeHoc, moBopoT. [lonstue o mogoduu Guryp u roMoTeTUH.
[TocTpoeHust ¢ MOMOIIBI0 TUPKYIS U TuHEHKH. OCHOBHBIE 3a/1a4M Ha MOCTPOEHHE: JIeJIEHnEe O0Tpe3Ka IMo-
10JIaM; IOCTPOEHHUE yIJia, PAaBHOT'O JaHHOMY; IOCTPOCHHUE TPEYTOJIBHUKA T10 TPEM CTOPOHAM; IIOCTPOEHUE
NEepIEeHIUKYIIApa K IPSIMON; OCTPOEHNE OMCCEKTPUCHI yIila; IEJIeHUE OTpe3Ka Ha /7 PaBHBIX YaCTEH.
Pemrenue 3a1a4 Ha BeIUMCIIEHUE, I0KA3aTENBCTBO U MOCTPOCHHUE C MUCIOJIb30BAHUEM CBOMCTB M3yUYEHHBIX
¢uryp.

HN3mepeHue reoMeTpu4ecKHX BeJIMYMH.

JlnnHa otpe3ka. PaccTossHue OT TOUKH 10 psAMO. PaccTosiHre MeX 1y MapaienbHbIMU IPSIMBIMU.
[lepumMeTp MHOTOYTOJIbHUKA.

JliiHa OKPY>KHOCTH, YUCJIO JI; JUIMHA JYTH OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXKIY BEJIMUYMHON LHEHTPAIBHOTO yria W JJIUHON AYTM OKPYXKHO-
CTH.

[TonsTre mnomanu miockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue ¢urypsl. [lnomane npsamo-
yronbHuKa. [Inomaau napamienorpaMma, TpeyroibHUKa U Tpaneuuu. Ilnomans MHoroyronsauka. Ilmo-
/b Kpyra ¥ miomaab cektopa. COOTHOIIEHHE MEXAY TUIOMAIIMU OJOOHBIX (QUTYD.

Pemenue 3a1a4y Ha BEIYMCIICHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAaHUEM U3YyUEHHBIX (POPMYII.
Koopaunarsi.

VYpasuenue npsmoil. Koopaunatel cepeannbsl otpe3ka. Dopmyna pacCTOSIHUSI MEXKIY JBYMS TOUKaMH
IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTopsl.

Jnuna (Monmynb) BekTopa. PaBeHcTBO BekTopoB. KomnmHeapHbie BeKTOpbl. KoopaumHaTel BekToOpa.
YMHO€eHHEe BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, pa3jio’KEHUE BEKTOpa IO ABYM HEKOJIJIMHEApHBIM BEK-
TopaM. CKalIsipHOE IPOU3BEIEHNE BEKTOPOB.
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JIOI'NKA U MHOKECTBA (10 u)
TeopeTnko-MHOXKeCTBEHHbIC IOHATHA.

MHOXeECTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB MEPEUHUCICHUEM 3JIEMEHTOB, XapaKTEPHUCTH-
YeCKUM CBOMCTBOM. CTaHAapTHBIE 0003HAYCHHS YUCIOBBIX MHOXeECTB. [lycToe MHOXKECTBO M €ro o0o-
snaueHue. [logmaokecTBo. OOBEIMHEHHE U TIEPECEUCHUE MHOKECTB.

NnmrocTpaius OTHOMIEHU MEXIY MHOKECTBAMHU C TIOMOIIIBIO UarpaMm Diiepa — BeHHa.

9J1eMeHTBI JTOTHKH.

Omnpenenenne. AkcuoMbl U Teopembl. Jloka3arenbcTBo. JlokazarenbcTBO OT MpOoTUBHOTO. Teopema, 00-
paTtHas naHHoM. [Ipumep u KOHTpHIpUMED.

[TonsiTHE O PAaBHOCHIIBHOCTH, CIICIOBAHUH, YIIOTPEOJIICHHE JIOTHIECKUX CBSI30K, €CJIM TO B TOM M TOJBKO B
TOM CIIy4ae, JIOTHUE€CKUE CBSA3KU U, UIIH.

MATEMATHUKA B UCTOPHUYECKOM PA3ZBUTUU

Hcropus GpopMupoBaHUs MOHATHS YUCIIA: HaTypalbHblEe YMCIa, JpOOU, HEOCTATOYHOCTh PALMOHATIBHBIX
qucell JI1 FeOMETPUYECKUX U3MEPEHUH, UppaloHabHble Yniciaa. CTapUHHBIE CHCTEMBI 3aIIUCH YUCEI.
Hpo6u B Basunone, Erunre, Pume. OTkpbiTue necatuunbix apodeid. CTapuHHbIE cUCTeMbI Mep. JlecsaTny-
Hble IpoOu U MeTpHuueckas cucrema mep. [losBienue orpunarenbHbIx yncen U Hyas. JI. Maraunkuit. JI.
Diinep.

3apoxaenue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxnenne OykBeHHoON cumBoiuku. 1. Dep-
Mma, @. Buer, P. [lekapt. Mcropus Bompoca 0 HaxoxIeHIH (POpMyIT KOpHEH anreOpandecKuX ypaBHEHHIA,
HEepa3peluMoCTh B paJuKalax ypaBHeHHH crerneHu, 6onbiei yersipex. H. Tapranss, Jx. Kapnano, H.
X. Abens, D. Tanya.

N300peTrenne MeToza KOOPAWHAT, TO3BOJISIIOIIETO MEPEBOJAUTh TEOMETPUIECKHE OOBEKTHI Ha SI3BIK all-
reopsl. P. Jlexapt u [1. ®epma. [Ipumepsl pa3inyHbIX CUCTEM KOOPAMHAT HA TIOCKOCTH.

3anaua Jleonapno IIuzanckoro (PuboHauun) o kpoaukax, yncina @uboHayuu. 3agada o HaxMaTHoOM J10c-
Ke€.

Hcroku Teopun BEpoOsSTHOCTEN: cTpaxoBoe 1eno, azapTHble urpsl. [1. @epma u b. [Tackans. . bepuymu.
A. H. Koamoropos.

Ot 3emsiemepus k reomerpun. Iudarop u ero mkona. @anec. Apxumen. [locrpoeHue npaBUIbHBIX MHO-
royrosibHUKOB. Tpucekuus yria. Kagpatypa kpyra. ¥YaBoenue kyba. Mctopus uucna 1. 3o10toe ceve-
nue. «Hauana» EBknupa. JI. Ditnep. H. U. Jlo6aueBckuii. icTopus mstoro mocrynara.

Codwuzmsbl, mapamoKChI.

IToBTOpeHne— 45 4
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TemaTn4eckoe IJIAHUPOBAHHE

C onmpeaecJJeHueM OCHOBHBIX BH/I0B y'—lEﬁHOﬁ ACATCIBHOCTH U METANIPEAMETHBIX yMeHI/[ﬁ 1 HABBIKOB

MATEMATHKA
5—6 xumaccnr (350y)

OcHoBHOe coaecpKkaHme 1o TeMamM

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

MeTaﬂpeIlMeTHbIe YMeHUus U HABBIKHA

2

1. HarypauabHbie yuciaa (50 y)

Harypanenbiii psa. JlecatndHas cucreMa 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
CII0CO0aMHU.

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

OnuckiBaTh CBOMCTBA HATYPAJIBLHOIO psija.
Yurarh U 3anMCbIBATH HaTypajlbHbIE YHUCIA,
CpPaBHMBATH U YIIOPSAJOYUBATH UX.

BbINOTHATH BBIUMCIEHUS C HATypaJbHbIMU
YUCJIAMH; BBIYHMCIIATH 3HAYECHMS CTETICHE.
@opMyJIMPOBATh CBOMCTBA apUPMETUUECKIX
NEWCTBUM, 3allMChIBaTh MX C TMOMOIIBIO OYKB,
MpeoOpa3oBhIBaTh HA UX OCHOBE YUCIIOBBHIE BBI-
paxeHusl.

AHAJIM3UPOBATh U OCMBICJIHBATh TEKCT 3a-
a4y, nepedopmyMpoBaTh YCIOBHE, H3BJIe-
KaTh HEOOXOIUMYIO HH(pOpPMAIINIO, MOAETUPO-
BaTh YCJIOBUE C IOMOIIBIO CXEM, PUCYHKOB, pe-
AJBHBIX IPEAMETOB; CTPOMTH JIOTUYECKYIO Iie-
MOYKY PacCyXKJICHHI; KPUTUYECKH OLEHMBATH
MOJyYEHHBI OTBET, OCYLIECTBJATH CaMOKOH-
TPOJIb, POBEPST OTBET HA COOTBETCTBUE YCJO-
BHIO.

DopmMyJIMPOBATh OINPEACICHNUS JEIUTENs U

YMersb BUIETh MAaTEMAaTUYECKYIO 3a1a4y B
KOHTEKCTE NMPOOJIIEMHON CUTYalllu B OK-
PYKaroLIEeH )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. Jlpoowu (120 u)

OObikHOBeHHBIE J1poOn. OCHOBHOE CBOWCTBO
npobu. CpaBHeHUE OOBIKHOBEHHBIX JpOOeil.
Apudmernueckne IEHCTBHSI ¢ OOBIKHOBEHHBIMH
npobsimu. Haxoxknenue yactu OT II€JIOTO U 1ie-
JIOTO T10 €T0 YaCTH.

Hecstuunbsie apobu. CpaBHEHHE IECATUUHBIX
npobeit. ApudmMernueckue ASHCTBUS C I€CSITHY-
HeIMH Apobsimu. [lpencraBneHue aecATUYHOU
Ipodu B BHJIe OOBIKHOBEHHOM ApoOU U OOBIKHO-
BEHHOM B BUJIE NCCATUYHOU.

Otnomenue. [Iponopiius; OCHOBHOE CBOMCTBO
IIPOTIOPLINH.

[IporeHTsl; HaxOXKAEHHE MTPOLIEHTOB OT BEJIU-
YUHBI U BEJIMYMHBI IO €€ MPOLIEHTaM; BbIpake-
HUE OTHOILIEHUS B IPOLIEHTAaX.

Permienue TekcTOBBIX 331a4 apU(PMETUUECKUMHU
criocobamu

MopneaupoBaTthb B rpadu4eckoil, mpeaMeTHOMI
(opMe MOHATHSA U CBOICTBA, CBSI3aHHbBIE C TOHS-
THEM OOBIKHOBEHHOH JpoOH.

®opmyIHMpoBaTh, 3aMMCBIBATH C IIOMOIIbIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOW Japo-
0u, npaBuIa JAEHCTBUIM ¢ OOBIKHOBEHHBIMHU JPO-
OsIMU.

IIpeoGpa3oBbIiBaTh  OOBIKHOBEHHBIE  JIpOOH,
CpaBHUBATh M YHOPSJI0YMBATH UX. BBINOIHATH
BBIUUCIIEHUS ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
Yutare W 3aNUCHIBATH JCCATUYHBIC JPOOH.
IIpeacTraBasATh OOBIKHOBEHHBIE IpOOM B BUJE
JECATUYHBIX M JECATUYHbIC B BUIE OOBIKHOBEH-
HBIX; HAXOAUTh JECATUYHBIC TNPHOIMKEHUS
OOBIKHOBEHHBIX JAPOOEi.

CpaBHMBATh U YNOPSAI0YUBATH JCCATUYHBIC
npoOu. BBIMOTHATH BBIYUCIECHUS C JECSITHY-
HBIMU JIPOOSIMH.

Hcnoab30BaTh DKBUBAICHTHBIE MTPECTABICHHS
JOpOOHBIX YHUCEN NMPU HUX CPaBHEHUH, NPH BbI-
YHCIICHUSX.

IoHuMaTh CyIIHOCTH aIrOPUTMUYECKUX MpEN-
NUCaHUN M yMEeHHE JeHCTBOBaTh B COOTBET-
CTBUM  C  MPEAJIOKEHHBIM  aJFOPUTMOM.
YMeHHne caMOCTOSITENIbHO CTaBUTh LIEIH, BbIOU-
paThb U CO3/1aBaTh QJITOPUTMBI JJIsl PEIICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;
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BbINOJHATH TPUKHUIKY U OLICHKY B XOJIC BbI-
YUCJICHU.

O0bsicHATH, uTO Takoe mpoueHT. Ilpexcras-
JISITh MIPOLIEHTHI B BUJIE IpoOeil u 1pobu B BUie
MIPOIICHTOB.

OcymecTBiasTh nouck napopmanuu (B CMU),
coJiepKalei JaHHbIe, BBIPAKCHHBIC B IMPOIICH-
Tax, UHTeprpeTHpoBaTh ux. IlpuBoguTh npu-
MEpbI UCIOJIB30BAHUS OTHOIICHHUI HA MPAKTHKE.
Pemath 3a71ayn Ha MPOLEHTHI U JIPoOHU (B TOM
YHCcIe 3aa49d U3 PEabHOW MPAKTUKH), UCIOIb-
3ys MpU HEOOXOAMMOCTH KalbKYNIATOp; HC-
MIOJIb30BAaTh TOHATHS OMHOUWLEHUS U NPONOP-
Yuu TIPU pEIICHUHU 3a/1ad.

AHAIU3MPOBATh U OCMBICIUBATH TEKCT 3a-
nadd, mnepedopMyJIMpoOBaTh YyCIOBHE, H3BJIe-
KaTh HEOOXOIMMYIO WH(OPMALIUIO, MOIETHPO-
BaTh YCIIOBUE C IMOMOIIBIO CXEM, PUCYHKOB, pe-
QIBHBIX TIPEJMETOB; CTPOMTH JIOTHYECKYIO IIe-
MOYKY PACCYXACHUN; KPUTUYECKU OIeHHBATH
MOJTyYCHHBI OTBET, OCYILIECTBJATH CaMOKOH-
TPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBHE YCIIO-
BHIO.

IIpoBoauTH HECIIOXKHBIE UCCIIEIOBAHMS, CBS-
3aHHBIE CO CBOMCTBAMH JPOOHBIX YHCEIl, ONUpa-
SCh Ha YMCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE
C MCIOJIb30BAaHUEM KAJIBKYIIATOPa, KOMITBIOTEPA)

3. PauuonanbHbie ynciaa (40 y)

[TonoxurenpHbIE U OTPULIATENIBHBIEC YUCIIA,
Moy yucia. M3o0paxxeHue yucen ToUKaMu
KOOPJAMHATHON MIPSIMOM; TEOMETPUYECKasl UH-
TepIpeTanus MOAYIIs YUCIIA.

MHO0XeCTBO LIENBIX Yncena. MHOXKeCTBO pa-

IIpuBoaMTHL ITpUMEpPHI UCIIONB30BAHUS B OKPY-
JKAIOLEM MHUpPE MOJIOKUTEIBHBIX U OTPULATENb-
HBIX YHCel (TeMIiepaTypa, BHIUTPBII — IIPOUT-
PBILL, BBIIIIE — HI)KE YPOBHS MOPS U T. II.).

MN300paxkars ToOuKkaMM KOOPJMHATHOW INpPSMOM

IloHumMaTe CYIIHOCTH aITOPUTMHYECKHUX
NpEANUCaHUN U YMEHUE ICHCTBOBaTb B CO-
OTBETCTBUH C MIPEMIOKEHHBIM AITOPUTMOM.
YMeHue INOHMMATh U HCIIOIb30BAaTh Mare-
MaTH4ECKHE CPEJCTBA HariusgHocTu (Tpa-

21




HUOHAIBHBIX yKcesl. CpaBHEHUE pallMOHATBHBIX
yucen. ApudMeTHIECKUE ACHUCTBUS C PaIko-
HaTbHBIMU Ynciaamu. CBoOMCTBA apudmeTHye-
CKUX OeHCTBUU

MOJIOKUTENbHBIE U OTPUIIATEIIbHBIEC PAllMOHAIb-
HBIE YMCIA.

XapakTepu30BaTb MHOXXECTBO LIEJIBIX YHUCE,
MHOECTBO PAllMOHAJILHBIX YHCEI.
@®opmMyMpoOBaTh U 3aNMCHIBATH C MOMOIIbIO
OyKB CBOWMCTBa JCHCTBUU C pallMOHAIBLHBIMU
YUCJIaMH, IPUMEHATH JJI1 IPeo0pa3oBaHus K-
CJIOBBIX BBIPQ)KCHUM.

CpaBHUBATh U YNOPSIAOYHUBATH pPalMOHAIb-
HBIE YKCJIa, BBIMOJIHATH BBIYUCIICHHUS C PaIyo-
HaJIbHBIMH YHCIIaMHU

(uKkn, nUarpaMMbl, TaOJIHIIBI, CXEMbI H JIp.)
JUIS. WJUTFOCTPAIlMM, HWHTEPIpPETAIlu, apry-
MEHTALUH;

4. I/I3Mepennﬂ, l'lpI/IGJ'lI/I)KeH]/Iﬂ, OICHKM. 3aBucumocTn MEXKTY

(20 u)

BC¢JIMYMHAMU

[IpuMepsl 3aBUCHMOCTEN MEXAY BEIMUYNHAMHU
CcKopocmb, 8peMs, paccmosHue, npous3eoou-
menbHOCMb, 6pems, paboma, yena, Koau-
yecmeo, cmoumocms ¥ 1p. [Ipeacrasnenune
3aBUCUMOCTEH B BU€e (popmyil. Berunciaenus no
dbopmynam.

Pemenue TeKCTOBBIX 3a/1a4 apu(PMETHUECKUMHU
criocobamu

BrpipaxkaTh 0JIHU €TUHULIBI U3MEPEHUSI BEJIH-
YUHBI B APYTUX €IUHUIIAX (METPHI B KUJIOMET-
pax, MUHYTHI B yacax u T. IL.).

OKpyriasTh HaTypajdbHBIC YHCTIA U JIECATUUHBIC
npoOu. BEIONHATh MPUKUAKY U OLEHKY B XOJI€
BBIYMCIICHUM.

MopenupoBaTb HECIOXHbBIE 3aBUCUMOCTH C
MOMOIIIBI0 (POPMYIT; BBITIOJHATH BBIUUCICHUS TIO
dhopmynam.

Hcnoab30BaTh 3HAHUS O 3aBUCUMOCTSIX MEXKITY
BEJIMYUHAMU (CKOpPOCTb, BpEMs, PACCTOSHUE;
paboTa, TPOU3BOIUTENHEHOCTD, BPEMsS U T. II.)
TIPU PEIICHUH TEKCTOBBIX 3a71a4

YMeThb BUACTh MATEMAaTHYECKYIO 33/1a4y B KOH-
TEeKCTe MPOOJIEMHOM CUTyalluu B JAPYTUX IHC-
UIUTHHAX, B OKPYXKAIOIICH KU3HU

5. DaemenTnl anredopsi (30 u)

Hcnonp3oBanue OyKB JUisi 0003HAYEHUS YHUCEIL,
JUIL 3alUCH CBOMCTB apHU(PMETUUYECKUX JAEUCT-
137078

bykBeHHbIE BbIpaXKeHUs (BBIPaXEHUS C Iepe-
MEHHBIMH). YWCIoBOE 3HaueHHE OYKBEHHOTO
BBIpKEHUSI.

YuTaTth W 3aNHCHLIBATDH 6y1(BeHHBIe BBIpaXxe-
HUs, COCTaBJIATHb 6YKBCHHBIC BBIPpAKCHUA 110
YCIIOBHAM 3a4a4.

BolunciaaTh 4YHCIOBOE 3HAaYCHUE 6YKBCHHOT0
BBIPpAXCHUA IIPHU 3aJaHHBIX 3HAYCHUAX 6y1(B
CocraBiasith YpaBHCHUA 110 YCJIOBHUAM 3aJad.

YMeTb BUIETh MATEMATUUECKYIO 337a4y B
KOHTEKCTE MPOOIEMHOM CUTYyaIlUU B OK-
pyKaroniei )KU3HU.

IToHuMATH CYIIHOCTH AIITOPUTMUYECKUX TTPEI-
MHCAaHUW U YMEHUE JEHCTBOBATh B COOTBETCT-

BHUHU C IPECIJIOKCHHBIM aJITOPUTMOM.
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VYpaBHeHue, kopeHb ypaBHEeHMsA. HaxoxaeHue
HEU3BECTHBIX KOMIIOHEHTOB apu(MeTHYEeCKUX
JEHCTBUU.

JlekapToBel KOOpAMHATBl Ha IUIOCKOCTU. [lo-
CTPOEHUE TOUYKHM MO €€ KOOpAMHATaM, OIpeje-
JIEHUE KOOPJIMHAT TOYKHU Ha IUIOCKOCTH

Pemate npocreime ypaBHeHUs: Ha OCHOBE 3a-
BUCUMOCTEH MEXJy KOMIIOHEHTaMu apudme-
TUYECKUX JCHUCTBUM.

CTpouTh Ha KOOPJMHATHOH IUIOCKOCTH TOYKHU U
¢Gurypsl 1o 3aJaHHBIM KOOpIUHATaM; OIpejae-
JISITh KOOPINHATBI TOUEK

HepBOHa‘{aJILHbIe NpeaACTaBJICHUA 00 naciax u
0 METOJAaX MAaTEMAaTUKH KaK YHHBCPCAJIbBHOM
SA3BIKC HAYKHW U TCXHHUKH, CPCACTBC MOJACIIMPOBA-
HUSA SIBICHUI 1 IIponecCoOB;

6. OnucarenbHas cratuctuka. BepostHocts. KoMmOnHaTropuk

(20 u)

a MHoOKecTBa

IIpencraBneHue naHHBIX B BUJE TAOJIULL, 1A~
IPaMM.

[Tonstue o ciydailHOM ombiTe U cOObITUU. [o-
CTOBEpPHOE M HEBO3MOXKHOe coObiTus. Cpas-
HEHUE IIAHCOB.

Pemenne koMOWHATOpHBIX 3amad rmepedopom
BapUaHTOB

H3BaekaTh nHGOPMAITUIO U3 TAOIUI] U THA-
rpamMM, BBINOJHATH BBIYUCICHUS 110 TaOIHMY-
HBIM JIaHHBIM, CPABHUBATb BEJINYMHBI, HAXO-
AUTH HaNOOJBIINE M HAUMEHBIINE 3HAYCHUS U
Ap.

BoinoauaTs c6op mHbOpMANUU B HECIOXKHBIX
cllyyasix, NpeACTaBJIATh HUH(OpMAIMIO B BHUJE
TaOJHIl ¥ AMarpamMM, B TOM YHCIIE C TOMOIIBIO
KOMIIBIOTEPHBIX ITPOIPaMM.

IIpuBomuTh npuMeEpbl CIy4yailHBIX COOBITHIA,
JOCTOBEPHBIX U  HEBO3MOXXHBIX  COOBITHIA.
CpaBHUBATBH IIIaHCHl HACTYIUIEHHUS COOBITHIA;
CTPOUTDH PEUEBBIE KOHCTPYKLMU C HCIOJIB30BaA-
HUEM CJIOBOCOYETaHUH Oo.iee 6eposimHo, Ma-
J108epOAmMHO WU JIP.

BoinosHATHL epedop BceX BO3MOMXKHBIX Bapu-
aHTOB JIJIs TIepecyeTa 00bEKTOB MM KOMOMHA-
Ui, BBIACJAATHh KOMOMHAIIMY, OTBEYaIOIUe 3a-
JAHHBIM YCIIOBUSM

IIpuBoANTH NpUMEpPHI KOHEYHBIX U OECKOHEY-
HBIX MHOXKeCTB. HaxoauTe o0beHeHue u ne-
pecedeHne KOHKPETHBIX MHOeCTB. [IpuBoauTh
MIPUMEPHI HECIOKHBIX KIaCCU(PHUKAINI U3 pa3-
JIUYHBIX 00J1aCTeH KU3HU.

I/IJ'IJ'IIOCTpI/IpOBaTL TCOPCTUKO-MHOKCCTBCHHBIC

YMeTb BUIETh MATEMATUUYECKYIO 3a7a4y B
KOHTEKCTE MPOOJIEMHON CUTYalluU B OKPY-
JKaromiei KU3HU.

YMeHue BbIABUIaTh TMIOTE3bI IPU PEILICHUU
y4eOHBIX 3aa4, MIOHUMAaTh HEOOXOAMMOCTh MX
MIPOBEPKU
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MOHSATHUSA C TOMOIIBIO KPYroB Ditsiepa

7. Harnsanas reomerpus (45 u)

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.

N300pakenune reomerpuueckux ¢uryp. Bzanm-
HOE PACIIOJIOKEHUE BYX NPSAMBIX, JIBYX OKpYXK-
HOCTEH, NPSIMOU U OKPY’KHOCTH.

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

VYron. Buast yrios. I'panycnas mepa yrna. 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 IMPOCTPAHCTBEH-
HBIX Qurypax: Ky0, mapajuienenunesa, npusma,
nupamMua, map, cgepa, KoHyc, TMIuHIp. M3006-
pakeHHe IpOCTpaHCTBEHHBIX ¢uryp. IIpumeps
cedyeHui. MHOrorpaHHMKY, IPaBUIJIbHBIE MHOIO-
rpaHHUKU. [IpuMepsl pa3BEpTOK MHOTOIpaHHH-
KOB, IIWJIMHJPA U KOHYCA.

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

[Tonsatue o pasenctBe ¢uryp. LlenTpanbHas,

Pacno3naBarth Ha uyepTexax, pUCyHKax U MOJe-
JSX TeoMeTpudeckue (QUrypsl, KOHGUrypanuu
¢uryp (wiockue u mpocrpaHcTBeHHbIE). Ilpu-
BOJMUTH IPUMEPHl AHAJIOTOB TI€OMETPHUYECKHUX
¢buryp B OKpy’Karomem Mupe.

N300paxkaTh reomerpuueckue QUIypbl U HUX
KOH(UTrypalu OT PYKH U C HCIIOJIb30BAaHHEM
YEepTEXHbIX MHCTpyMeHTOB. M300pamxkarh reo-
MeTpuiecKkre GUrypsl Ha KJIETYaTOl Oymare.
H3mepsATh C IOMOIIBIO MHCTPYMEHTOB U CPaB-
HUBaTh JUIMHBI OTPE3KOB M BEJIMYUHBI YTJIOB.
CrTpouThb OTpE3KM 3aJaHHOM JIMHBI C IOMO-
LIBI0 JIMHEHKHU U LUPKYJIS U YIJIbl 3aJaHHOW Be-
JUYMHBI C TIOMOIUBIO TpaHCHOpTUpa. BblI-
paxaTh OJHHU €IUHUIIBI U3MEPEHUS JUIMH Yepe3
IpyTHe.

BbrluncaaTe miomaa KBagpaToB U IMPSIMO-
YTOJBHUKOB, HUCHOJb3ysd (HOpMYJbl IUIOIIAAH
KBaJipaTa Y IUIOUIaId MPSIMOYTOJIbHUKA.
Beipaxkarh OZHM €AVHMIBI HM3MEPEHHUS IUIO-
jau yepes Apyrue.

M3roraBaMBaTh NpPOCTPAaHCTBEHHBIE (UTYPHI
U3 pa3BEpTOK; pacro3HaBaTh pPa3BEPTKH KyOa,
napajuleJienunena, NUpaMuabl, HUWIMHIpA U KO-
Hyca. Pacemampueams tupocTeiilive cedyeHUs
MPOCTPAHCTBEHHBIX (UTYp, MOJTydaeMble IMyTeM
MPEIMETHOTO WM KOMIIBIOTEPHOTO MOJIEIHPO-
BaHUs, ONPEAeJATh UX BUI.

BbruuciasaTs o0beMbl Ky0a B TPSIMOYTOJIBHOTO
napasiesenunesa, ucrnoiab3ys Gopmyisl o0bema

CTpouTh JIOIrMYECKYIO LIENIOYKY PacCyXIECHUH,
COINOCTABJIATH MOJIYYEHHBIH PE3yJIbTaT C yCJo-
BHUEM 3aJIa4H.

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

YMeHHe IUIaHUPOBAaTh U OCYUIECTBIISATH JEs-
TEJIbHOCTb, HAIIPABJICHHYIO Ha pelIeHHe 3a/1ad
UCCIIEZIOBATEIBCKOTO XapaKTepa;
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oceBasi ¥ 3epKajbHasi CUMMeETpuu. M3o00paxenue
CUMMETPUYHBIX (pUryp

Ky0a n o0bemMa MpsIMOYroJIbHOTO Mapasiesenu-
nena. Belpamkars OAHM €IMHULIBI U3MEPEHUS
o0Bema uepe3 JApyrue.

HccaenoBarb 1 ONUCHIBATH CBOICTBA I'€OMET-
puueckux ¢uryp (IUIOCKUX W HPOCTPAHCT-
BEHHBIX), HCIOJIb3YsI JKCIEPUMEHT, Halirofe-
Hue, usMmepeHue. MopaeaupoBaTb TIe€OMETPU-
Yeckue OOBEKThI, HCIONB3Yysd Oymary, Iuia-
CTWJIMH, IPOBOJIOKY U Jip. Mcmosib30BaTh KOM-
MBIOTEPHOE MOJECIMPOBAHUE U SKCIIEPUMEHT IS
W3YYEHUS CBOICTB r€OMETPUIECKUX OOBEKTOB.
Haxoauth B OKpyXarolleM MHUpPE IUIOCKHE HU
IIPOCTPAHCTBEHHBIE CUMMETPUUHBIE (PUTYPBI.
PemaTp 3a7auM Ha HAXO0XJEHUE JUIMH OTPE3-
KOB, [IEPUMETPOB MHOTOYT OJIbHUKOB, TPajlyCHOU
Mephl YIJOB, IUIOLIAACH KBaApaToB MU MPSIMO-
YrOJIbHUKOB, 00bEMOB KyOOB U MPSAMOYTOJIbHBIX
napajuienenunesoB, Kkyoa. Beiaeassts B ycio-
BUU 33J]a4d JaHHbIE, HEOOXOIUMBIE IJIsl €€ pe-
LIEHMSI, CTPOMTB JIOTMYECKYIO LIETOYKY pac-
CY)KJICHUW, CONMOCTABJATH TMOJYYEHHbIH pe-
3y/lbTAT C YCIOBUEM 3a/1aUH.

H300paxkarsb paBHbIE QUTYpbI, CHMMETPHUYHBIE

burypsl

IMoBTOpenue- 25 u
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TemaTHuyeckoe NJIAHNPOBaAHUE
MatemaTuka 7-9 kiaaccol ( 5254 4)

Pa3znen «Anaredpa»

OcHoBHOe coaecpKaHme 1o TeMamM

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

MeTaﬂpeIlMeTHbIe YMeHUs U HABBIKHA

2

1. JeiicrBuTeibHbIe yncaa (15 u)

Pacmmpenue MHOXKECTBAa HAaTypalbHBIX YHCEI
JI0 MHOXKECTBA LI€JIbIX, MHO>KECTBA LIEJIBIX YUCEI
0 MHOKECTBA PALMOHAIBHBIX. PanuoHaibHOE
YUCIIO KaK OTHOLIEHUuEe  m/n, Te m — LeNoe
4HCII0, & 1 — HATYPAJIbHOE YHUCIIO.

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

HAIIBHOCTb 4MCIA¥Z U HECOM3MEPUMOCTh CTO-
POHBI U IMaroHAJIA KBaaparta. [lecaTuunbie mpu-
ONMMKEHHS] UPPALIMOHAIIBHBIX YHCEI.
MHOX€eCTBO JI€MCTBUTENIBHBIX YHUCE; Npea-
CTaBJICHHUE JICHCTBUTENLHBIX YUCEN B Bue Oec-
KOHEYHBIX JEeCATHUYHBIX JApoOell. CpaBHeHME
JEUCTBUTEIIbHBIX YUCE.

B3anmMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
NEUCTBUTENBHBIMU YHMCIIAMU U TOYKAaMHU KOOP-
JUHATHOW TIpsAMON. YHCIOBBIE TPOMEKYTKH:
HWHTEPBAJ, OTPE30K, JIy4

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

CpaBHuUBaThL U YNOPSAOYMBATH DPALMOHAJIB-
HbI€ 4YHKCJa, BBINOJIHATH BBIYMCIIEHUS C paLUo-
HaJIbHBIMU YHCJIAMH, BBIYHCJIATH 3HAYCHUS
CTENEHEH C LEJIBbIM IT0KA3aTENIEM.
®opMyJIMPOBATh OIpPEAEICHUE KBAaIPATHOTO
KopHs U3 uucina. Menoas3oBarh rpagux QpyHk-
ouu y = X% [ HAXOYK/ICHHS KBaJIpaTHBIX KO-
Hed. BpluMeasiTe TOYHBIE U TPUOITMIKEHHBIE
3HAa4YeHHUs1 KOpPHEH, UCTIONb3Ys IPU HEOOXOAUMO-
CTH KaJIbKYJISTOpP; MPOBOAMUTH OLIEHKY KBajpar-
HBIX KOPHEH.

®opMyJIMpPOBaTh OINpEACIeHUE KOPHS TpEeThen
CTENEeHU; HAXOIUTh 3HAYCHUS] KyOUUYECKUX KOp-
Hell, mpu HEeoOXOAWMOCTH HCHOJB3Ys, KaJIbKY-
JATOP.

IIpuBoanTHL NpUMEPH! UPPALMOHAIIBHBIX YUCEIL;
pacno3HaBaTh palliOHAIbHbIE U UppaAIMOHAb-
HbIE YMCla; H300paxkaTh 4uciIa TOYKaMH KOOp-
JUHATHOMN TIPSIMOM.

YMeHnHe NoHUMAaTh U UCIOJIH30BaTh MaTeMaTH-
YECKHE CPEeJCTBA HArIATHOCTH (Tpaduku, aua-
rpaMmbl, TaOJWIBI, CXEMbl WU JAp.) O WI-
JIOCTPALlMY, 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 necsTHYHBIC MPUOIMKCHHS pPALUO-
HaJbHBIX U UPPALUOHAIBHBIX UYHCEN, CPABHM-
BaTh U YNOPSAJA0YMBATH JICHCTBUTEIBHBIC 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. HW3mepenusi, npudam:kenus, ouenku (10 v)

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

[Ipukuaka v OLleHKa pe3yIbTaTOB BEIYMCICHUN

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

Hcnoab30BaTh 3aluCh YHUCEI B CTaHIAPTHOM
BHJIE ISl BBIPQXKECHHS pa3MepoB 0OBEKTOB, JIH-
TEJIBHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.
CpaBHUBATH YKCIIA ¥ BEJTUYUHBI, 3aIMCAHHBIC C
ucroiab3oBanueM crerneru 10.

Hcnoab3oBath pazHbie GOpMBI 3aMcH MPUOIIHU-
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.
BbINOJHATH BEIYUCIICHUS C PEATBHBIMU JaH-
HBIMU.

3. Beenenue B anredpy (8 u)

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

BeinoaHAThL JJIEMEHTapHbIE 3HAKOBO-
CUMBOJINYECKUE JEHCTBUS: NMPUMEHSTHh 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 ACUCTBUII.
PaBeHCcTBO OyKBEHHBIX BhIpaKeHHUH. TOXIECTBO

JUTsE 0003HAYEHUS YUCEI, JUIS 3aITUCH OOIIHNX YT-
BEP)KICHUH; COCTABJSITH OYKBEHHBIC BBIpaXKe-
HUS TI0 YCIIOBUSIM, 33/IaHHBIM CIIOBECHO, PUCYH-
KOM HIIM 4epPTEkKOM; Mpeodpa3oBbIBaTh aiureo-
paudeckue CyMMBI U TpOU3BENCHUS (BBI-
NOJHATH TPUBEICHUE TOJOOHBIX CJaracMbIX,
pacKpbeITHe CKOOOK, YHpOILEHHE IpOou3Bee-
HUH).

BoruncasTe 4uCIOBOE 3HAUYCHHE OYKBEHHOTO
BBIPQ)KCHUS; HAXOAHUTH 00JacTh JIOMYCTHMBIX
3HAYCHUH MEPEMEHHBIX B BBIPAKCHUU

BETCTBUU C MPEJJIOKEHHBIM aJITOPUTMOM.
IlonnMaTh ¥ UCTIOJIH30BaTh MaTeMaTHYECKHE
CpelICTBa HATJISAHOCTH (JIMarpaMmbl, TaOJIULIBI,
CXEMBI U JIp.) JAJIsl WLTIOCTPALUU, HHTEepIIpeTa-
LIUH, apPTYMEHTALIUH.

4. MmHorouwiensbl (45 u)

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 1 000CHOBBIBATH CBOKCTBA CTE-
TIEHU C HATypaJbHBIM MOKa3aTesieM; MpuMe-
HSITh CBOWCTBA CTEIEHHU I IPeoOpa30BaHUS
BBIPa)KCHUH U BBIYNCIICHUN.

BBINOHATH JEHCTBHS C MHOTOUYJICHAMU.
BouiBoauTh (GOpMYINIBI COKPAIIEHHOTO YMHOMXeE-
HUS, NPUMEHATh X B PeoOpa3oBaHUSAX BBIpa-
YKEHUW W BBIYHCIICHUSIX.

BpINOTHATH pa3nokeHre MHOTOYJIEHOB Ha
MHOXHUTEJH.

Pacno3HaBaTh KBaJpaTHBI TPEXUIEH, BBISIC-
HATh BO3MOXKHOCTH PAa3JIOKEHUST HA MHOXHU-
TEIW, MPEACTABJATh KBaJpaTHbIM TPEXWIEH B
BHUJI€ IPOU3BEACHUS JIMHEUHBIX MHOKHUTENCH.
IIpumeHsTh paznuvHbie GOPMBI CAMOKOHTPOIIS
IIPH BBINIOJIHEHUU MpeoOpa3zoBaHUI

YMeHue BbIIBUTATh TUIOTE3bl IPU PELICHUU
y4eOHBIX 3ajJjay, MOHUMATh HEOOXOAUMOCTh HX
IPOBEPKHU.

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

5. Auaredopamueckue apodu (22 u)

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

®opMyJIMPOBATh OCHOBHOE CBOMCTBO anredpa-
MYeCKOW ApoOM M MPHMEHSITh €ro i Ipeod-

YMeHue npuMeHATh UHAYKTUBHBIE U JIETyKTUB-
HBIE CITOCOOBI PACCYKJICHUM, BUIETh Pa3INUHBIC
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CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE, JCIICHHUE

anredpanvecKux JApooOei.

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

30BaHusl. Jloka3aTenbCTBO TOXKICCTB

pazoBaHus ApooOeil.

BoinonHaTh 1eiictBus ¢ anreOpanyecKUMU
JIPOOSIMHU.

IIpeacraBasTh 11€J10€ BBIPAKEHUE B BUJIE MHO-
rowlieHa, IpoOHOE — B BHUJE OTHOLIEHUS MHO-
TOWICHOB; JOKa3bIBATh TOKIECTBA.
DopMyJIMPOBATh OIPEIEICHUE CTEIIEHU C e~
JIBIM ITOKA3aTEeNIEM.

®opMyJIMPOBaTh, 3aIMCHIBATH B CUMBOJIMYE-
CKOM (hopMe ¥ MITIOCTPUPOBATH NIPUMEPAMHU
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 IPEJIOKEHHBIM AITOPUTMOM;

6. KBaapatusie kopuu ( 12u)

[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

0, CTEIICHH; TO)KI[GCTBa,("I'm) =a,rae a= 0,

= [IpumeHeHne CBOUCTB apudmeTnde-
CKHX KBaJpaTHBIX KOpHEHN AJis mpeoOpa3oBaHUs
YUCJIOBBIX BBIPAKEHUW U BBIYHUCICHUN

Jloka3bpIBaTh CBOICTBAa apu()METHUECKUX KBAl-
paTHBIX KOpHEH; NPHUMEHATb UX Ul Ipe-
o0pa30BaHUsl BbIpa)KEHUH.

BeruncaaTe 3HaYeHHs BBIPAXKEHUM, copepxka-
IIMX KBaJpaTHbIE KOPHU; BBIPAkKATH IE€PEMEH-
Hbl€ U3 T€OMETPUUYECKUX U (u3ndeckux ¢op-
MYIL.

HccnenoBarb ypaBHEHHE BHIA 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. YpaBHeHHs ¢ 01HOIi mepeMeHHOit (38 u)
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VYpaBHeHue ¢ onHOU nepemeHHo. KopeHb
ypaBHeHHUs. CBOICTBA YHCIIOBBIX PABEHCTB.
PaBHOCHIIBHOCTH ypaBHEHHI.

JluneitHoe ypaBHeHue. PemieHue ypaBHEHUH,
CBOJAIIUXCS K JINHEHHBIM.

KBagparnoe ypaBHenue. Hemnonnele kBaapart-
Hble ypaBHeHusA. DopMmyiia KOpHEW KBaJApaTHOIO
ypaBHeHus. Teopema Buera. Pemienune ypaBHe-
HUM, CBOIALIMXCA K KBajpaTHbIM. bukBaapar-
HOE YpaBHEHHUE.

[IpuMmepsl pemieHns ypaBHEHUN TPETbEH M 4ET-
BEpPTOM CTENEHU PA3JI0KEHUEM Ha MHOKHUTEIH.
Pemenue 1poOHO-pallMOHAIbHBIX YPABHEHUH.
Pemennie TekCTOBBIX 33724 anredpandecKum
CII0cO00M

Pacno3sHaBarh JIMHEHHbIE U KBAJIpPaTHBIC ypaB-
HEHUs, 1IeJIble U APOOHbIE YpaBHEHHUS.

Pemiarp JiMHENHBIE, KBAAPATHBIE YPAaBHEHUS, A
TaK)K€ ypaBHEHUS, CBOJSIINECS K HUM; pPelliaTh
JIPOOHO-paLlOHAJIbHBIE YPABHEHHUS.
HccaenoBarb KBajpaTHbIE YpaBHEHHUS 110 JHC-
KPUMHHAHTY ¥ KO3 PUIIEHTAM.

Pemiath TekcTOBBIE 3aJauu aiaredpanyecKum
CIOCOOOM: TIEPEXOAUTH OT CIIOBECHOU (opmy-
JUPOBKH YCIOBHS 3a/ladydl K anredpandeckoi
MOJIEJIH ITyTEM COCTABJICHUS YPABHEHMS; PEIIATh
COCTABJICHHOE YpAaBHEHUE; HHTEPNPETHPOBATH
pe3yabTar

YMeHune npuUMEHSTh UHAYKTUBHBIC U JICTyKTUB-
HBIE CIIOCOOBI PACCYKIEHUHN, BUJETh PA3IUYHBIC
CTpaTeryu PEelICHUS 3a/1a4.

IlepBoHauajibHbIE MpeACTaBICHUS 00 UIEAX U
0 METOoJax MAaTeMAaTHKH KaK YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKH, CPEICTBE MOJICIHPOBA-
HHS SIBJICHUHN U TTPOLIECCOB.

Bujaerp mMareMaTudecKkyro 3ajadyy B KOHTEKCTE
MPOOJIEMHON CUTYallud B JPYTUX TUCIUTUINHAX,
B OKpPYKaroIlen KU3HU.

CaMoCTOsITeJIbHO CTaBUThH 1IEJH, BbIOUpATh U
CO3/1aBaTh AJITOPUTMBI JIJISl PEHICHHs] Y4eOHBIX
MaTEeMaTUYECKUX MTPOOIIEM.

8. Cucrembl ypaBHenmii (30 u)

VYpaBHeHHE C IBYMs IIEpEMEHHBIMU. JIMHEWHOE
ypaBHEHUE C JIBYMs INepeMeHHbIMU. [Ipumepsl
peuieHusl ypaBHEHUH B LENBIX YHCIIAX.

Cucrema ypaBHEHMH C JBYMsl INE€PEMEHHBIMHU.
PaBHOCHIIbHOCTE cucTteM ypaBHeHui. Cucrema
IBYX JIMHEHHBIX YPaBHEHWI C ABYMs IEPEMEH-
HBIMU; PELIECHUE IMOJCTAHOBKOW M CIOKECHHEM.
Pemrenue cucreM AByX ypaBHEHHMH, OJHO U3 KO-
TOPBIX JIMHEWHOE, a JApPyroe BTOPOH CTEIICHH.
IIpuMepsl pelieHus CUCTEM HEIUHEUHBIX ypaB-
HEHMUIA.

Pemienne TeKCTOBBIX 3ajau anreOpanvdecKum
crocooom.

JlekapToBbI KOOPAWHATHI Ha MI0CKOCTHU. ['padu-
YeCcKasi MHTEepIIpeTalusl YpaBHEHUsS ¢ AByMs Iie-
PEMEHHBIMU.

I'paduk nuHEHHOrO ypaBHEHUS C JByMs Iiepe-

OnpenensiTh, ABIACTCA JIM I1apa 4YUCENl peIle-
HUEM JAaHHOI'O YPaBHEHMs C JIByMS IE€pPEMEH-
HBIMU; NIPUBOAUTH IIPUMEPHI PEIICHUS ypaBHE-
HUMU C JBYMS IEPEMEHHBIMU.

Pematsp 3agaun, anreOpanyeckoi MOJEIbIO KO-
TOPBIX SBJISICTCS YPaBHEHHUE C JABYMs IIEpEMEH-
HBIMU; HAXOAMTh LIEIbIE PEUICHUS IIyTEM IEepe-
6opa.

Pemiate cructeMsl IByX ypaBHEHHUM C JByMS Iie-
PEMEHHBIMU, YKa3aHHBIE B COACPIKAHUH.
Pemats TekcToBble 3ajaud  anreOpanyueckuM
CIIOCOOOM: MEPEXOJUTh OT CIOBECHOH (opmy-
JUPOBKHM YCIIOBHUS 3a/auydl K anredpandeckoi
MOZICJIM IIyTEM COCTAaBJICHUS CUCTEMBI ypaBHE-
HUI; peliaTh COCTaBICHHYK CHUCTEMY ypaBHe-
HUW; UHTEPIIPETUPOBATH PE3YJIbTaT.

Ctpontsh rpagky ypaBHEHHH ¢ IByMsI Ilepe-

Hcnoab3oBath (QyHKIHOHATBHO-TPAPUICCKHEC
MIPEJCTABIICHUS /IS PEIICHUS W MCCIEeI0BaHUS
YPaBHEHUH U CUCTEM.

IMoHuMAaTh CyIIHOCTH AITOPUTMUYECKUX IPEI-
MHCAaHUW U YMEHHE JI€HCTBOBATh B COOTBETCT-
BHUM C IIPEJIOKEHHBIM AIITOPUTMOM.
Hcnoab3oBaTh MaTeMaTUYECKUE CpPENICTBA Ha-
TIITHOCTU TpaUKy Uil MHTEPIpETallnu, apry-
MEHTAIIUH.
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MEHHBIMH, YTJIOBOM KOI(PQPUIMEHT TPSIMOM;
yCIIOBUE MapalIeIbHOCTH MPSIMBbIX.

I'paduku mpocTelMX HETUHEHHBIX YPaBHCHHIA
(mapabouta, runepboa, OKpy>KHOCTB).
I'padmueckas mHTEpIpETAIUS CHCTEMBI YpaBHE-
HUH C IByMsI IepEeMEHHBIMU

MEHHBIMU.
KoHcTpyupoBaTh 5KBUBaJICHTHBIE PEUEBBIC BbI-
CKa3bIBaHUs C UCIIOJIb30BaHUEM ajiredpanye-
CKOI'0 U TEOMETPUUYECKOTO SI3bIKOB.

PemiaTps 1 Mcceie0BaTh YPaBHEHUSI U CUCTEMBI
ypaBHEHUH Ha  OCHOBE  (DYHKIMOHAJIBHO-
rpadUUeCKUX MPEACTABICHUN YpaBHCHHIA

9. HepaencrBa(20 y)

YucoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ oHOM nepemeHHoi. PaBHOCHIIB-
HOCTb HEpaBEeHCTB. JIMHEHHBIE HEpaBeHCTBA C
oJIHOM nepemeHHoil. KBagpaTHble HepaBeHCTBA.
Cucrembl JTHHEHHBIX HEPABEHCTB C OIHOM Iie-
pEMEHHOMN

®opMyJIMPOBATh CBOMCTBA YUCIIOBBIX HEPA-
BEHCTB, HJUIIOCTPUPOBATH X HAa KOOPANUHAT-
HOM NMpsAMOii, AOKa3bIBATH AIreOpandeck;
NPHUMEHATH CBOICTBA HEPABEHCTB IIPY pele-
HUH 3a/1a4.

Pacno3HaBaTh NMHEMHbBIE U KBaJApaTHBIE HEPA-
BEHCTBA.

Pemiatp JInHElHbIE HEPABEHCTBA, CUCTEMBI JIH-
HEWHBIX HEPABEHCTB.

Pemath KBagpaTHBIE HEPABEHCTBA HA OCHOBE
rpadUyecKuX NMpeacTaBIeHUI

ITonuMaTh CyIHOCTH AITOPUTMHUYECKUX ITPEL-
IYCaHUM U yMEHHE JEHCTBOBATh B COOTBETCT-
BHH C MPEIJIOKEHHBIM AITOPUTMOM.
Hcnonp3oBaTh MaTeMaTH4YECKUE CPEICTBA HA-
TIIAHOCTH TpadUKy sl WHTEPIPETAINH, apry-
MEHTALUH.

10. 3aBucumocTn Mexay Beauunnamu(15 v)

3aBUCHUMOCTb MEXAY BETUUMHAMM.
[IpencraBnenne 3aBUCUMOCTEH MEXIYy BEIWYH-
HamH B BujJe (Gopmyin. Beruncienus no ¢popmy-
Jam.

[Ipsimass mponopuMOHalbHAsE 3aBUCHUMOCTb: 3a-
nanue (opmynoi, KodhPHUIMEHT TPOMOPIHO-
HAJIBHOCTHU; CBOHCTBa. IIpumepsl mpsiMmo mpo-
MOPIIMOHATEHBIX 3aBHCUMOCTEH.

OOparHas nponopLUUuOHATbHAS 3aBUCUMOCTb:
3aanue popmyioit, koahduureHT oopaTHoOI
MIPONOPIMOHATILHOCTH; CBOMcTBa. [Ipumeps! 00-
PaTHBIX MPOMOPINOHATBHBIX 3aBUCHMOCTEH.

CoctaBasaTb (GopMyInbl, BeIpaXaloUIHe 3aBUCH-
MOCTH MEKAY BEIHMYMHAMH, BBIYHCISATH 10
bopmynam.

Pacno3naBath npsMyr0 U OOpaTHYIO MpPOIOp-
IMOHAJIbHBIE 3aBUCHMOCTH.

PemaTh TEKCTOBBIC 33a7auMl Ha MPSIMYIO U 00-
paTHYIO TPOIMOPIMOHATBHBIE 3aBHCUMOCTH (B
TOM YHUCJIE€ C KOHTCKCTOM M3 CMEXHBIX AUCIIUII-
JIMH, U3 PeabHON JKU3HH)

YMmeHue BUACTP MAaT€MAaTHYECKYIO 3a/1ady B
KOHTEKCTE NPOOJIEMHOM CHUTyalluM B JPYrux
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU.

YMeHue BBIIBUraTh THUIIOTE3bl IIPU PELICHHUH
y4eOHBIX 3ajJjay, MOHUMATh HEOOXOAMMOCTh HX
MIPOBEPKHU.

YMeHHe IPUMEHATh UHAYKTUBHBIE U JEAYKTHUB-
HbIE CIIOCOOBI pacCyX/I€HUN, BUJIETh pa3INyuHbIe
CTPATETUHU PELICHUS 3a/1a4;
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Pemenue 3amau Ha NpsAMyr0 MPONOPLMOHAIIb-
HOCTb M OOpaTHYIO MPOMOPIMOHATIBHYIO 3aBH-
CUMOCTHU

11. Yucaosbie pynknun (35 u)

[Monstre ¢ynkumu. OONACTh OmMpeneNeHus u
MHO€ECTBO 3HaueHui QpyHkuuu. CrocoOsl 3aa-
Hus ¢Qynkuuu. ['padpuk ¢ynkumu. CpoiicTBa
byHKIMKM, UX OTOOpakeHHE Ha rpaduKe: BO3-
pactanue W yObIBaHME (DYHKIMH, HYTH (YHK-
LIUM, COXpaHEHUE 3HaKa. YTeHue u MmocTpoeHue
rpaduKoB PyHKLIHH.

ITpumepsl rpamKOB 3aBUCUMOCTEH, OTpa)aro-
IIUX PEeAJIbHBIE ITPOLIECCHI.

@DyHKIUY, OMUCHIBAIOLINE NPAMYIO U 00paTHYIO
MPONOPIMOHATIFHBIC 3aBUCHMOCTH, MX TPaQUKH.
Jluneitnas Qynkuus, ee rpaduk U CBOMCTBA.
KBanpartuunas ¢pyHkius, ee rpaduk 1 CBONCTBA.
CreneHHble (QyHKIMM C HATypaJbHBIMH I10Ka-
3arensiMu 2u3, ux rpaguku U cBoicTtBa. ['pa-

¢buku GyHKUINN

BoruncasaTes 3HaueHUs (QyHKOMN, 3aJaHHBIX
dbopmynamu (Ipy HEOOXOJAMMOCTH HMCIOJIB30-
BaTh KaJbKYJSATOP); COCTABJIATH TAOIUIIBI 3HA-
YeHUH (YHKIIHH.

Ctpouts 1o toukam rpaduku QyHkmuii. Onm-
ChIBAaTh CBOMCTBa (DyHKIIMM Ha OCHOBE €€ Ipa-
(U4ecKOro MpeCTaBICHHS.

MopeaupoBaTh peajibHble 3aBUCUMOCTH (op-
Mynamu #u rpadpukamMu. YuraTh rpaduku peasb-
HBIX 3aBUCHUMOCTEH.

Hcnonb3oBaTh (QYHKIMOHAIBHYIO CHUMBOJIUKY
JUIS 3alIUCU Pa3HOOOPa3HbIX (PAaKTOB, CBSI3AHHBIX
C paccMaTpuBaeMbIMU (YHKLIHUSMH, oOoraras
ONBIT BBIIOJIHEHUS 3HAKOBO-CHUMBOJUYECKHX
neiictBuil. CTPOUTH pedeBble KOHCTPYKLHU C
UCIOJIb30BaHUEM (PYHKLIMOHAIBHON TEPMHHOIIO-
THH.

Hcnonb3oBaTh KOMIIBIOTEPHBIE  IIPOIPaMMBI
JUI. TIOCTPOEHHUs TpaduKoB (GYHKIMUH, AJ HC-
CIIENOBaHUS IMOJIOXKEHUS Ha KOOPAWHATHOU
IJIOCKOCTU Tpa@UKOB (PyHKIMH B 3aBUCHMOCTH
OT 3HaueHU KO03(PpPUIMEHTOB, BXOIAMMUX B
dbopmyiy.

Pacno3snaBath BU/IbI H3y4aeMbIX (QYHKIIHH.
IMoxka3pIBaTH CXeMAaTUYECKHU TIOJIOKEHUE HA KO-
OpAMHATHOM IJIOCKOCTH TPaprKOB U3y4aeMbIX
(yHKIUH B 3aBUCUMOCTH OT 3Ha4€HUN KOdPHu-
LIUEHTOB, BXOJAIINUX B (POPMYJIBL.

Ctpoutsb rpaduky n3ydaeMbiX QyHKIUN; ONMHU-

YMeHHe CaMOCTOSTENILHO CTaBUTD 1I€ITH, BBIOH-
paTh ¥ CO3/1aBaTh aJrOPUTMBI JJISl PEIICHUS
y4eOHBIX MaTeMaTHUECKUX MPOOIIEM.

YMeHHe BUICTh MaTEMaTHYCCKYIO 3alady B
KOHTEKCTE TMPOOJIEMHOW CHTyallud B JPYTUX
JTHMCUUIIMHAX, B OKPYKAIOIIECH KU3HU.
CaMoCTOSITeIbHO CTaBUTD 11€JTH, BBIOUPATh U
CO3/1aBaTh AJITOPUTMBI JIIs PELICHUS yUeOHBIX
MaTEeMaTUYECKHUX MTPOOJIEM.

Ili1aHupoBAaTh U OCYIIECTBISATH JCATEILHOCTD,
HAIpPAaBJICHHYIO Ha PEIICHUE 3a]1a4 UCCIIeI0Ba-
TEILCKOTO XapakTepa.
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ChIBATh UX
CBOMCTBa

12. YucaoBblie MoC/ae10BATETbHOCTH. AprMeTHYeCKAsS] H TeOMeTPUY

eckas nporpeccuu (15 u)

IToHsTHE YUCIIOBOM MTOCIIENOBATEIBHOCTH.
3a/laHue TI0CIIE10BaTENIbHOCTH PEKYPPEHTHOM
dhopmyroit u popMyIoii N-ro YseHa.

Apudmerndeckas 1 reoMeTpuIecKas mpo-
rpeccun. opmMyibl N-ro ujaeHa apudmeruye-
CKOM M T€OMETPUYECKON IIPOTPECCHUM, CYMMBI
NepBbIX I WieHOB. M300pakeHue uieHoB apud-
METHYECKOU U T€OMETPUYECKON IIPOTrPECCUit
TOYKaMH KOOPJIMHATHON IUNIOCKOCTH. JIMHEWHbIN
1 SKCIOHEHUUANbHBIN pocT. ClI0XkKHbIE TPO-
LIEHTBI

IIpuMeHsAITH MHIEKCHBIE OOO3HAYEHMS, CTPO-
UTb PEUEBbIE BBICKA3bIBAaHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTMH, CBA3aHHOM C IOHATUEM IOCIE-
JOBATEIbHOCTH.

BeruncasaTe 4WieHb! MOCIEN0BAaTEIBHOCTEN, 3a-
JAHHBIX (OPMYIIOH I-TO WiIEHA WU PEKyppeHT-
HOI opMYIIOH.

YcranaBiauBaTh 3aKOHOMEPHOCTH B IIOCTPOE-
HUU IIOCJIE0BATEIbHOCTH, €CJIM U3BECTHBI IIEp-
BBIC HECKOJIBKO €€ YWICHOB.

M300paxkarh WieHbI NOCIEI0BATEIBHOCTH TOY-
KaM¥ Ha KOOPJAMHATHOM IIOCKOCTH.
Pacno3naBaTh apu(pMeTHUECKYI0 M T'€OMETPH-
YECKYyI0 MPOrpeccuu MpHU pa3HbIX CHOco0ax 3a-
JaHUs.

BbIBOAUMTHL Ha OCHOBE JI0KA3aTEIbHBIX PaCCyXK-
neHuit  ¢opmynsl  oOmiero wieHa apugme-
TUYECKON U F€OMETPUYECKON ITPOTrPECCUl, CyM-
MBI TIEPBBIX J1 WIEHOB apu(METHUECKOH U reo-
METPUYECKON NPOrPECCHil; pelaTh 3aadd ¢
HCIOJIb30BAHUEM 3TUX (HOPMYII.
PaccmaTpuBaTth IpuMepsl U3 peaabHOM KU3HH,
WUTIOCTPUPYIOIIME M3MEHEHUEe B apudmeTrnye-
CKOM IIPOrpeccHH, B T€OMETPUUYECKON Iporpec-
CUM; H300pa’kaThb COOTBETCTBYIOIHME 3aBHCH-
MOCTH IpapUuecKu.

PemaTth 3a1aun Ha CIOKHBIE MPOLIEHTHI, B TOM
qyclie 3aJaud U3 peajbHOW MpakTUKU (C HC-
I10JIb30BAHUEM KaJIbKYJISTOPA)

IHonMMAaTh CyIIHOCTH aITOPUTMUYECKUX TPE-
MHCAaHUW U YMEHHE JEHCTBOBATh B COOTBETCT-
BHUM C IPEJIOKEHHBIM QJITOPUTMOM.

Buaers MaTeMaTHUYECKYIO 3371a4y B KOHTEKCTE
pOOJIEMHOM CUTYalluU B IPYTUX JUCIHUIUINHAX,
B OKPY’KaIOIIEH KU3HU.

13..OnucareabHas crarucruka (10 u)
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N3Baekary uHboOpManuio U3 TaOIUI] W JHUa-
rpamMM, BBINOJHSTH BBIYHCICHUS IO TaOIH4-
HbIM JaHHbIM. OmnpenejsiTh MO JAWAarpamMMmam
HauOOJIbIIINEe ¥ HAaMMEHBIINE JTAaHHBIC, CPABHH-
BATh BEIINYUHBIL.

MpeacraBasaTs uHDOpMaIMIO B BHJE TaOJIHII,
CTONOYATBIX U KPYTOBBIX JUArpamm, B TOM YHC-
JIE C TIOMOIIBI0 KOMITBIOTEPHBIX TIPOTPAMM.
IIpuBOAMTHL NPUMEPHI YMCIOBBIX NaHHBIX (IIe-
Ha, POCT, BpeMsl Ha JIOPOTY U T. JI.), HAXOTHUTH
cpenHee apupMETHYECKOe, pa3Max YHUCIIOBBIX
HabOpOB.

IIpuBoAMTH comepikaTenbHBIC TIPUMEPHI UC-
MOJIb30BAHUS CPEIHUX JIJIsl OTIMCAHUS TaHHBIX
(YpOBEHB BOIBI B BOJIOEME, CITOPTHUBHEIC ITOKA3a-
TEJIH, OTIPECIICHUE TPAHMII KIIMMATHICCKIX
30H)

[IpencraBieHne JaHHBIX B BHJIE TaOIUII,
nuarpamm, rpagukoB. CirydaitHas U3BMEHYH-
BOCTh. CTaTUCTUUECKHUE

XapaKTEPUCTUKU HaOOpa JaHHBIX: CPETHEE
apudmernueckoe, MearaHa, HauOOJIbIIIEE U HAK-
MEHbIIIee 3HaUYCHUsI, pa3max. [IpeacrasieHue o
BBEIOOPOYHOM HCCIICIOBAaHUU

IlonuMaTh M HCOJIB30BATHL MATEMATUYECKUE
CpeACTBa HAIISIHOCTH (JUarpaMMsl, TaOIHLIbI,
CXEMBI) JUIsl HWJUTFOCTPALlMU, UHTEPIPETaLiH, ap-
T'YMEHTalUH.

Buaers maremMaTu4ecKyro 3a1a4y B KOHTEKCTE
poOJIEeMHOM cUTyaluy B APyruxX AUCLUILUIMHAX,
B OKPYKAIOLIECH KU3HU.

14. Cayuaiinble cOObITHSI U BEPOSITHOCTD (15 u)

[TonsaTHe 0 cy4yaifHOM ombITE U cilydaiiHOM coObITHH. YacToTa ciaydaiiHoro coObitusi. Cratu-
CTHUYECKUH MOIXO0JI K MOHATHUIO BEPOSITHOCTU. BeposTHOCTH POTHUBOMONIOKHBIX cOOBITHH. [{ocTo-
BEPHbIE U HEBO3MOKHbIE COOBITHS. PaBHOBO3MOXKHOCTH coOBITH. Kitaccuueckoe onpesenenue Be-
POSITHOCTH
IIpoBoauTh CilydaiiHble DKCIIEPUMEHTBI, B TOM YHUCJIE C IIOMOIIbI0 KOMIIBIOTEPHOTO MOJAEINPOBA-
HUS, UHTEPIPETUPOBATh UX PE3yJbTaThl. BHIYMCAATH 4acTOTY CIy4alHOTO COOBITHS; OLIEHUBATh
BEPOSATHOCTH C IIOMOLIBIO YaCTOTHI, IIOJyYEHHOU OIBITHBIM ITYTEM.

Pematp 3a7aun Ha HAXOXKICHUE BEPOATHOCTEH COOBITHH.

IIpuBoaAUTH MpUMEpHI CIyYalHBIX COOBITHH, B YaCTHOCTH JOCTOBEPHBIX M HEBO3MOXKHBIX COOBI-
TUH, MaJIOBEPOSTHBIX COOBITHH.

IIpuBoAUTH IPUMEPHl PABHOBEPOSTHBIX COOBITUH

Buaerbs MmaTreMaTH4eCKyto 3a7ja4y B KOHTEKCTE
MpOOJIEMHON CUTYallH B IPYTUX JUCHUILTAHAX,
B OKPY’KAOILEH KU3HU.

YMeHue BbIIBUTATh TUIOTE3bl IMPH PELICHUU
y4eOHBIX 3ajJjay, MOHUMATh HEOOXOAUMOCTh HX
MIPOBEPKHU.

15. DsiemeHTHI KOMOUHATOPUKH (10 u)
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Pemenne koMOMHATOPHBIX 3a/1a4 TIEpeOOPOM
BapraHToB. KoMOWHATOpHOE MTPABHUIIO YMHOKE-
Hus. [lepectaHoBKU U pakTOpHal

BoInoJHATH mepedop BceX BO3MOXKHBIX BapH-
aHTOB IS TepecyeTa 0OBEKTOB WJIM KOMOWHA-
UM,

IIpuMeHsITH TPaBUIIO KOMOWHATOPHOTO YMHO-
KEHUS JUIsl PEIICHUs 3a7ad Ha HaxOXKICHHE
yucia O0OBEKTOB WJIM KOMOWHAIMK (IMaroHaiIu
MHOTOYTOJIbHUKA, PYKOIIOXKATHS, YUCIIO KOJOB,
mudpoB, MaposIeH u T. 1. ).

Pacno3HaBaTh 3a7a4d Ha ONpEICIICHHUE YHCIIA
MEPECTAaHOBOK U BBIMOJHITH COOTBETCTBYIOIIIHE
BBIYHCIICHMUS.

PemaTh 3a1aun Ha BBIYHMCICHHUE BEPOSITHOCTH C
MIPUMCHCHHEM KOMOMHATOPHKHU

IToHuMaTh W HCHOOJBL30BAaTh MaTEMAaTHYECKUE
CpeJICTBAa HATJISITHOCTH CXEMbI ISl WJUTIOCTpa-
LMY, THTEPIPETALUN

16. MHoskecTBa. DjieMeHThI JIOTHKH (5 u)

MHOK€eCTBO, 2JIEMEHT MHOKECTBA. 3aJaHue
MHOJKECTB IIEPEYUCIICHUEM DJIEMEHTOB, XapaK-
TEPUCTHYECKUM CBOMCTBOM. CTaHIapTHBIE 000-
3HAYCHUS YUCIIOBBIX MHOXKECTB. [TycToe MHOXe-
CTBO H ero obo3nauenue. IToqMHuOkecTBO. O0B-
€IMHEHUE U TIepeceueHrne MHOXKECTB, Pa3HOCTh
MHOJKECTB.

Wnmroctpaiust OTHOIIEHUH MEXKTy MHOKECT-
BaMH C MIOMOILIBIO Tuarpamm Diiepa — BenHa.

[ToHATHS O PaBHOCUIIBHOCTH, CJI€IOBAHUH,
yrmoTpeOieHUE JIOTHYECKUX CBSI30K €CITU  TO, 8
mom U moJjmbKo mom ciydae. HOFI/I‘ICCKI/IC
CBSI3KU U, UNU

IIpuBoauTh NpuMEpbl KOHEYHBIX U OECKOHEd-
HBIX MHOecTB. HaxonuTh oObennHEHHE U Iie-
peceduenne MHoxecTB. IIpuBOAWTH IpUMEpPHI
HECJIOKHBIX KJIACCHU(PUKALIUH.

Hcnoab3oBarh  TEOPETUKO-MHOXKECTBEHHYIO
CHUMBOJIUKY M SI3bIK IIPU PELIEHUU 3a7ad B XOJ€
M3Y4YEHHUsI pa3IMYHbIX pa3esioB Kypca.
HNniarocTpupoBaThs MaTEMaTUYECKUE TIOHATUS U
yTBepKIAeHUs npuMepamu. Ucnosib3oBaTh npu-
Mepbl U KOHTPIIPUMEPHI B apryMEHTALUH.
KoncTpyupoBars MaTemMaTuueckue mpeioxe-
HUS C NOMOULIBIO CBSI30K eciu mo, 6 Mmom Uu
MONbKO MOM ciayyae, JIOTUYECKUX CBA30K U,
unu

ITouuMAaTh U UCHOJIL30BAaTh MATEMaTHICCKUC
CpelICTBa HATJISAHOCTH (JIMarpaMMbl, TaOJIUIIBI,
CXEMBbI) ISl WITIOCTPAIlMU, HHTEPIIPETALlUHU, ap-
TyMEHTAal1H.

IMoBTOpenue -20u
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Paznen « I'eomerpus»

1. Hpsimbie n yrabi(20u)

Touka, npsiMasi, MIOCKOCTh. OTPE30K, JIyU.
VYromn. [Ipsimoit yron, ocTpblii U TYIOH YTJIbI,
pa3BEpHYThIN yroi. BepTUkaabHbIE U CMEXHBIE
yriasl. buccekrpuca yria u ee cBoiictBo. CBoii-
CTBA YIJIOB C MapaJljIeIbHBIMU U NIEPIEHANUKY-
JISIPHBIMM CTOpOHaMH. B3anmHoe pacnosioxeHue
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 CEPEIUHHOIO
NEPIEHIUKYIIAPA K OTPE3KY.

Pemate 3a1a4m 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-
JTY4YCHHBIN PE3YyJbTAT 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-
CTpalliy, HHTEPIIPETALINH.

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-

®opMyJIMPOBAaTh ONpPEAEIEHUS NPSAMOYTOJIBHOIO, OCTPO-
YrOJILHOTO, TYIIOYTOJIbHOIO, pAaBHOOEIPEHHOT0, PABHOCTO-
POHHETO TPEYTrOJbHUKOB; BBICOTHI, MeIUaHbl, OHCCEK-
TPUCHI, CPEIHEHN JIMHUU TPEYroJbHHUKA; PAacNo3HaBaTh U
H300paxkaTh UX Ha YEPTEkKaxX U PUCYHKaX.
®opMyJIMpOBaTh OIpECIEHUE PaBHBIX TPEYrOJbHUKOB.
®opMyJIMPOBATh U JAOKa3bIBATH TEOPEMBI O NMPHU3HAKAX
paBeHCTBA TPEYrOJbHUKOB.

YMeHune BbIABUTATh THUIIOTE3bl MPU
pelieHun y4eOHBIX 3aj]a4, TTOHUMAaTh
HE0OXOJIMMOCTh UX MPOBEPKH.
YMeHl/le HpI/IMeHHTI) I/IH}IyKTI/IBHI)Ie 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 yraos ot 0 no 180°; npusene-
HUE K OCTpOMY yriy. Pelnienne 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.
3ameyvarenbHbIe TOUKH TPEYTOIbHUKA: TOUKH
MepeceyeHus CepeAMHHBIX MEePIEeHIUKYISIPOB,
OMCCEKTPHUC, MEJTMAH, BBICOT U UX MPOIOJIKCHHMA

OO0BSICHATH U WIIOCTPHPOBATH HEPABEHCTBO TPEYIOJIb-
HUKA.

®opMyJIMPOBATH U 10KA3bIBATH TEOPEMBI O CBOMCTBAX 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 10J00OHBIX TPEYTOJIbHU-
KOB.

@opmMyaHpoBaTh U AOKA3BIBATH TEOPEMbI O IMPHU3HAKAX
11010018 TpeyroiabHUKOB, Teopemy Daneca.
®opMyaIHpPoOBATHL ONPEAEICHUS U MIIIOCTPHPOBATH I10-
HATUS CHHYCa, KOCUHYCa, TAHTE€HCA U KOTAaHI€HCa OCTPOro
yriia OpsSMOYTOJIbHOTO TpeyroyibHuka. BeiBoauTh opmy-
Jbl, BBIpaKarollue (yHKIMU YIjla MPSMOYrOJbHOTO Tpe-
YroJIbHUKA Yepe3 ero cTopoHsl. PopmMy/IupoBaTh U 10Ka-
3pIBaTh Teopemy [Iudaropa.

@®opmyaHpoBaTh OIpPEIEICHUs] CUHYCa, KOCHHYCA, TaH-
reHca, kotanrenca yrios ot 0 o 180°.

BoiBoauTh popMyiibl, BeIpaxkaronue GpyHKIUU yrioB oT 0
10 180° yepe3 pyHKIIMU OCTPBIX YIJIOB.

®opMyJIMPOBATh U Pa3biCHATH OCHOBHOE TPUTOHOMET-
pudeckoe ToOXxkAecTBOo. [lo 3HadeHMsAM OOHOM  TpH-
TOHOMETPUYECKON (YHKIMM YIia BBIYMCJIATH 3HAYECHUS
JIPYTUX TPUTOHOMETPUUYECKUX (PYHKIIMI 3TOTrO yria.
@opMyIHPOBATH U A0KA3BIBATH TEOPEMBI CHHYCOB M KO-
CHUHYCOB.

®opMyaHpoOBaTh U AOKA3BIBATH TEOPEMBbl O TOUYKAX IIe-
peceueHusi CepelMHHBIX MEePHNEeHAUKYISIPOB, OUCCEKTPUC,
MeJIMaH, BHICOT MJTM UX MPOOKEHHH.

HccaenoBarb CBONCTBA TPEYrOJbHHUKA C IOMOIIBIO KOM-
IBIOTEPHBIX IPOTPAMM.

Pemathb 3a7aun Ha MOCTpOEHUE, TOKA3ATENBCTBO U BhIUKC-
JeHus. BelaesiTe B yCIIOBUU 33Jja4ud YCJIOBHE U 3aKJIIOYE-

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

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTH, HAIIPAaBJICHHYIO
Ha peIICHHWE 3aJad HCCIIe0BATEIb-
CKOT'0 XapakTepa.
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HUE.

MopenupoBaTth ycIOBHE 33/1a4M C TOMOIIbIO YepTeka
WIM PUCYHKA, IPOBOJMTD JOIOJHUTEIBHBIE IOCTPOEHUS B
xojie peuienusi. Onupasich Ha JaHHBIE YCIOBUS 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 cBoOCTBE JUaroHaieu.
KBanpar.

Tpaneuus, cpeaHsis IMHUA TpareLuu; PaBHO-
OenpeHHast Tpanenus

®opMyJMpoOBaTh ONpPEIECICHUs Iapajiejiorpamma, Ips-
MOYTOJIbHUKA, KBajpara, poMOa, Tpanemnuu, paBHOOEAPEH-
HOW M NPAMOYIOJBHOM Tpaneuuu, CpeJHEN JIMHUU Tparie-
L[MY; PACIIO3HABATH U N300paKkaTh UX HA YEPTEXKAX 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 3a71auum Ha NOCTPOEHHME, OKA3aTEIbCTBO U BbI-
ynucieHus. MoaeanpoBaTh YCIOBHE 33Jla4 C MTOMOLUIBIO
4yepTeka WIA PUCYHKA, MPOBOAUTH OIOJIHUTENBHBIE T10-
CTPOEHHS B XO/I€ PEILICHUSI.

Boieasite Ha ueprexe KOH(Urypauuu, HEOOXOAHWMBIE
JUISL IPOBEJEHUSI 0OOCHOBAHMM JIOTMYECKUX IIAroB pere-
HUSL.

HNHTepnpernpoBaTh MOJYYEHHBIM PE3YJIBTAT U COITOCTAB-
JISITh €70 C YCIOBUEM 3a/1a4U

YMeHue BBIIBUTaTh THIOTE3bl MPHU
pelieHun y4eOHBbIX 3a]a4, TTOHUMAaTh
HEO0OXOAMMOCTh MX ITPOBEPKH.
YMeHue NpuUMEHATh UHAYKTHBHBIE U
JNENYKTUBHBIE CIOCOOBI  paccyxkie-
HUW, BUACTh pPa3JIMYHbIE CTPATETUU
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 HCCIeA0BaTelb-
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, (OPMYJHPOBATH OI-
peneneHne U NPUBOAMTH IIPUMEPbl MHOTOYTOJIbHUKOB.
®opMyJIMPOBATh U J0KA3bIBATh TEOPEMY O CYMME YIJIOB
BBIIYKJIOTO MHOTOYTOJIbHHKA.

YMeHHe BbIIBUraThb TUIIOTE3Bl IIPU
pelieHnr y4eOHBIX 3ajad, MOHUMATh
HE00X0AUMOCTh UX MPOBEPKHU.

YMeHHe TPUMEHSTh UHAYKTUBHBIE U
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MHOTI'OYyT'OJIbHHUKa

HccaenoBarb CBOWCTBA MHOIOYIOJBHHMKOB C ITOMOILIBIO
KOMIIBIOTEPHBIX IPOTPAMM.

Pemate 3a1a4y Ha 10Ka3aTEJIbCTBO U BBIYUCIICHUS.
MopenupoBarh yClIOBHE 3a7add C IHOMOLIBIO 4YEpTEkKa
WJIM PUCYHKA, HPOBOAUTH JOIIOJIHUTENBHBIEC IIOCTPOCHUS B
X0JIe pEeLICHMUS.

HNHTepnpernpoBaTh NOJIYYCHHBIA PE3YJIbTAaT U COMOCTAB-
JATh €70 C YCIOBUEM 3a/1a4U

JNENYKTUBHBIE CIOCOOBI  paccyxie-
HUH, BHICTh pa3IMYHBIC CTPATETUU
pelIeHus 3a1a4.

YMeHHne CaMOCTOSITEJIbHO CTaBUTh
LIeW, BBIOMPATh M CO3AaBaTh ajro-
PUTMBI JIJIsl PeUICHUs Y9eOHBIX Mare-
MAaTUYECKHUX MPOOJIEM.

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

5. Oxpy:kHOCTH U KPYT (204)

OxpyxHocTb u kpyr. Llentp, paauyc, tuamerp.
Hyra, xopaa. Cexrop, cermMeHT. LleHTpasibHbIi,
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/XKHOCTb, 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 MPABUIIb-
HOT'O MHOTOYTOJIBHUKA; PAaJnyCa OKpPYKHOCTH,
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, pacno3HaBaThb U ONMCHIBATH B3alMHOE
PacCIOJIOKEHUE TIPSIMOU U OKPY’KHOCTH.

HN306paxats 1 GopMyJIHMpoOBATH ONpPENEICHUs BIIUCAH-
HBIX ¥ OIIMCaHHBIX MHOTOYTOJIBHUKOB U TPEYTOJIbHUKOB;
OKPY’KHOCTH, BIINCAHHOM B TPEYI'OJIBHUK, U OKPYKHOCTH,
OIIMCAaHHOM OKOJIO TPEYTOJIbHUKA.

®opmMyIMPOBATh U I0Ka3bIBATh TEOPEMBI O BIIUCAHHOMN
Y OIIMCAaHHOW OKPY>KHOCTAX TPEYIOJBbHUKA U MHOTOYTI'0JIb-
HUKa.

HcceaenoBath cBoiicTBa KOH(PUTypalnid, CBSI3aHHBIX C OK-
PYKHOCTBIO, C TIOMOIIBK) KOMITBIOTEPHBIX IPOIPAMM.
PemaTe 331241 Ha IOCTPOCHUE, TOKA3ATENBCTBO U BBIUNC-
JICHUS.

MoaeaupoBaTh yCIOBHE 33Ja4yd C IOMOILBI 4YepTexa

YMeHue BbBIIBUTATh TUIOTE3Bl MpPU
peleHny y4yeOHBbIX 3ajjady, MOHUMATh
HEOO0XOJMMOCTb UX ITPOBEPKHU.
YMeHune npUMEHATh UHAYKTHBHbBIE U
JNENYKTUBHBIE CIIOCOOBI  paccyxie-
HUM, BHUJETh pa3IUyYHBIE CTPAaTETUU
peleHwus 3a1ad.

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

YMeHHne IUIaHUPOBaThb M OCYILIECTB-
JSATh  IeSITENTBHOCTD, HAIPAaBICHHYIO
Ha peUIeHHE 3aJlad MCCIIe0BaTEIb-
CKOTO XapakTepa.
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WIN PUCYHKA, POBOAUTH JIOTIOJIHUTEIbHBIE TIOCTPOCHNUS B
XOZI€ PeIICHHUS.

Boieasite Ha ueprexe KOH(Urypauuu, HE0OXOAUMBIE
JUISL TIPOBEJICHNUSI 0OOCHOBAHHMH JIOTHUECKHUX IIaroB pere-
HUSL.

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

6.'eomerpuueckue npeodpazoBanus (104)

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

O0BACHATH U WIJIKOCTPHPOBATH IOHATHS paBEHCTBA (Pu-
ryp, nogo6usi. CTpouTh paBHbIE U CUMMETPUYHBIE QUTY-
Pbl, BBINOJIHATH NapaJljiebHbI IEPEHOC U TOBOPOT.
HccnenoBarb CBONCTBA JBMKEHHUH C IOMOIIBIO KOMIIb-
IOTEPHBIX MPOTPaMM.

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 IIUPKYJIIS 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 OTPEe3-
Ka Ha 7paBHbIX YacTeH

Pemarhb 3a7aun Ha TOCTPOEHHUE C MOMOLIBIO IUPKYJIS U
JIUHENKH.

HaxoauTthb ycioBusl CylIECTBOBAHUSI PEIICHHUS], BHIIIOJIHATD
MIOCTPOCHHUE TOYEK, HEOOXOAUMBIX /ISl TOCTPOCHUS HCKO-
MOH (UTYpBHI.

Jloka3pIBaTh, YTO MOCTpPOEHHas (uUrypa yAOBIETBOPSET
YCIOBUAM 3a7aud (OMpeAeasiTh YWCIO PELICHWH 3amadu
IIPU Ka>kJIOM BO3MOXXHOM BBIOOPE JTaHHBIX )

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

HNmerbp nepBOHAYANBHBIE IPEICTAB-
JeHust 00 uaedax U O MeToJax Mate-
MaTUKA KaK YHUBEPCAIBHOM SI3BIKE
HAayKHd U TEXHHMKH, CPEACTBE MOJEIIH-
pOBaHUS SIBJICHUN U ITPOLIECCOB.

8. H3mepeHune reoMeTpuyYecKUX BeJIHYUH (254)

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

PaccrosiHne ot Ttoukm no mpsimoin. PaccrosHue
MEXly MapajIebHbIMU IPSIMbIMHU.

OO0bsICHAT, ¥ WJJIIOCTPUPOBATH TOHATHE IEpUMETpa
MHOI'OYTOJIbHUKA.

®opMy/IMPOBATh ONPEIEICHUS PACCTOSIHUSA MEXKIY TOY-
KaMH, OT TOYKH 0 IPSIMOU, MEKIY MapajieIbHbIMU IIpsi-

YMeHue BHUIETH MaTEMATHYECKYIO
3a/1la4y B KOHTEKCTE MPOOJIEMHON cH-
TyallUM B JPYyTHX JUCHUIUIMHAX, 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 npsiMoyrosbHuka. [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-
royrosibHuKa. [1nomaap kpyra u miomas cex-
Topa. COOTHOILIEHNE MEXTy IJIOIIAASIMU T10-
TNOOHBIX UTYp

MBIMH.
@®opMyIHPOBATH U 00BACHATH CBOMCTBA JUIMHBI, Tpalyc-
HOM MEpBI yIiia, INIOIIAIH.

@®opMy/IMPOBATh COOTBETCTBUE MEXAY BEIMYMHOMN IICH-
TPaAJILHOTO YIJIa U JUIMHOW AYT'H OKPY>KHOCTH.

OO0BbSACHATH U WITKOCTPUPOBATH NOHATUS PABHOBEIMKUX
Y PaBHOCOCTABIICHHBIX QUTY.

BoiBoauTh (opmynbl Iuiomianel mpsIMOYrojibHHUKa, Ia-
pajuieniorpamMma, TpeyroJIbHUKa U TPaIeluy, a Takxke Gop-
MyJly, BbIpaXXaroU[yl0 IJIOIIAAb TPEYroJbHUKA 4epe3 JBE
CTOPOHBI U YrOJ MEXIY HUMH, JUIMHY OKPYXHOCTH, ILIO-
maab Kpyra.

Haxonuth miomanbs MHOTOYTOJbHUKA pa30MEHHEM Ha
TPEYTrOJIbHUKU U YETHIPEXYTOJIbHUKU.

OO0BSICHATH U WIIOCTPUPOBATH OTHOILIEHUE IUIOIIAJEH
no00HBIX (uryp.

Pemars 3a1aun Ha BBIYMCIICHUE JTUHEWHBIX BEJIUYUH, Ipa-
JIyCHOM Mephl yIjla W IUIOLAAEH TPeyrojabHUKOB, YEThI-
PEXYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, JJIMHBI OKPYHOCTU
U iom@aan kpyra. Onupasich Ha JaHHBIE YCIOBUS 3a/auu,
HAXOJAUTh BO3MOXKHOCTH TPUMEHEHHUS HEOOXOTUMBIX (op-
MyJ1, IpeoOpa3oBbIBaTh (POPMYIIBI.

Hcnonb3oBath Gopmyssl 1jis 000CHOBaHUS JOKa3aTeNb-
HBIX PACCYKIEHUH B XO/I€ PELLIECHUS.

HNHTepnpernpoBaTh MOTYYEHHBIN PE3yabTaT U COMOCTAB-
JISITh €70 C YCIOBUEM 3a7auu

HNMers 1nepBOHAYANBHBIE 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, M WIIOCTPUPOBATH TOHATHE JEKAPTOBOM
CHUCTEMBI KOOPJUHAT.

BbiBoauTH 1 HCNOJIB30BATH (GOPMYIBI KOOPIAMHAT CEpe-
JUHBI OTpe3Ka, PACCTOSHUS MEXAY ABYMsS TOYKaMH ILIO-
CKOCTH, YPaBHEHUS IPSIMOM U OKPYKHOCTH.

BbINOTHATL NPOEKTHI 110 TEMAM HCIOJIB30BaHUA KOOP-

YMeHue BHUIETH MaTEMATHYECKYIO
3a/1a4y B KOHTEKCTE MPOOJIEMHON CcH-
Tyallud B JPYTHX JIUCHHUIUIMHAX, B
OKpY>KaroILEeH )KU3HHU.

HNmeTh nepBOHAYANIBHBIE MPEICTAB-
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 OIPEACICHUS M WIIIOCTPUPOBATH I10-
HATUS BEKTOPA, AJIUHBI (MOIyJIsl) BEKTOPA, KOJIIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB.

BbruncasiTe JUIMHY U KOOPAUHATBI BEKTOPA.

Haxoautp yron Mexay BEKTOpamH.

BbInoHATH onepanuu HaJl BEKTOpaMHu.

BbINOJHATHL NMPOEKTHI 110 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-
HUH, BUAETHh pPa3jiu4HbIE CTPAaTETrUu
pelIeHus 3a1ay.

YMeHHe IUIaHMPOBAaTh M OCYIIECTB-
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  (HOpMYyIHPOBKH  OINpEEsICHH; KOH-
CTPYMPOBATh HECJIOXKHBIE ONPENEICHUS CAMOCTOSTENBHO.
Bocnipou3Boauts (GopMyIMpPOBKU U J0KA3aTENIbCTBA U3Y-
YEHHBIX TEOPEM, NPOBOAUTH HECIIOXKHBIE JOKa3aTelIbCTBA
CaMOCTOSITENIbHO, CChLIATBCA B XOA€ OOOCHOBaHMM Ha
oTpezieNieHus, TEOPEMbI, aKCHOMBI

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

YMeHue npuUMEHATh UHAYKTHBHBIE U
JIelyKTUBHbIE CHOCOOBI  paccyxkiae-
HHAW, BUIETh pa3JINYHbIE CTPATETUU
pelIeHNs 3a/1ay.

YMeHHue IUIaHMPOBAaTh M OCYIIECTB-
JATH JI€ATEIIBHOCTh, HAIPABIICHHYIO
Ha pEIICHHE 3a7ad HCCIEN0BaTENb-
CKOI'0 Xapakrepa;
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IHoypounoe niianuposanue. Marematruka. S Kiace
(I BapuanT. 5 yacoB B HeAento, Bcero 175 yacor

II BapuanT. 6 yacoB B Hefemo, Bcero 210 yacoB)

®
= Kosaun4yecTBo yacon XapaKkTepuCcTHKAa OCHOBHBIX BH/I0B /1eATeILHOCTH
& = Conep:xkanue y4eOHO-
s B YYe€HHKA
e = ro Marepuaja . .
m = (Ha ypoBHE y4eOHBIX AeiiCTBHI)
= I I
I'nasa 1
20 23
HarypaabHble yucia
Psin HaTypanpHBIX Y- 2 2 | Onucvieams CBOWCTBA HATypaJbHOTO psina. UuTath
cenl Y 3alIUCBhIBATh HATypaJbHbIC YHUCJIA, CPAaBHUBATh
Y YIIOPSI0YMBATh UX.
Ludpsr. 3 3 | Pacnosnasams Ha depTexax, PHCYHKaxX, B OKpykKa-
IOIIEM MHPE OTPE30K, MPAMYIO, JI IJIOCKOCTb.
JlecsaTrunas 3anuch Hm P p > 1P Vy > I
WBOJIUTH MIPUMEPBI MOJICNIEN ATUX (PUTYP.
HaTypaJIbHbIX YHCEII PHBOA PUMED A uryp
H3mepsams nnuHbl OTpEe3KOB. CTpOUTH OTPE3KH 3a-
Otpe3ox 4 5 | AQHHOW JJIMHBL. PeIaTs 3afa4uu Ha HAXOXKJCHUE JUTHH
OTPE3KOB. BbpIpaxkaTp OJHM €OWHHUIIBI JJIUH YEPE3
[710CKOCTE. 3 4 | apyrue. IlpuBoauTe mpuMepsl TPUOOPOB CO IIKaja-
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Conep:xkanue y4eOHO-

Kouun4yecTBO yacoB

XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J1€ATCJIBHOCTHA

=
= §
s B YY€HHKA
5 = ro MaTepuasa . .
T = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
= I I
[Ipssmas. Jlyu MH.
4 Ikana. 3 3 | Cmpoume Ha KOOPAMHATHOM JIy4e TOUKY C 3aJaHHOI
KOOPJIMHATOM, ONIPEACNATh KOOPAUHATY TOUKH
KoopaunaTtHbIi 1y4
5 CpaBHeHUE HaTypaib- 3 4
HBIX YUCE
IToBTOpEHNE U CUCTE- 1 1
MaTH3alus yaeOHOTO
MaTepuaa
KonTtpomnbHas 1 1
pabota Ne 1
I'nasa 2
Ci0okeHHe U BbIYUTAHUE 16 19
HATYPAJbHBIX YK CE
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

I I
6 CnoxeHue HaTypaib- 4 5
HBIX yncen. CBoicTBa
CJIOKEHUS
7 Briuntanue HaTypaib- 5 6
HBIX YUCE
8-9 Yucnosbie 1 OyKBEH- 3 3
HbIE BeIpakeHus. Pop-
MYJIbI
KontponsHas pabota 1 1
No 2
10 VYpaBHeHue 3 4

Dopmynuposams CBOUCTBA CIOKEHUS U BBIYUTAHUSA
HATypaJbHBIX YHCEJ, 3aluChiBaTh 3TH CBOMCTBA
B BuAc (opmyn. IIpuBoaUTE NpUMEPHI YHUCIOBBIX
1 OYKBEHHBIX BblpaxkeHud, ¢opmyn. CocTaBisTh
YHUCJIOBbIE U OYKBEHHbBIE BHIPAXKEHUSI IO YCIOBUIO
3agauu. Pemath ypaBHEHU HA OCHOBAaHUM 3aBHCUMO-
CT€ MEXIy KOMIIOHEHTAaMH JICMCTBUM CIIOKEHUS
1 BbIYMTaHUs. PemaTh TEeKCTOBBIC 3a/1aUl ¢ IOMOIIBIO
COCTaBJICHUS YPaBHECHUM.
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

I'naga 3
YMHO:KXeHue U Je-
37 45
JIeHHe
HATYPAJbHBIX Y-
ces
11 Ymuoxenue. [lepeme- 4 5
CTUTEJILHOE CBOMCTBO
YMHOKEHHUSI
11 CouerartenbHOE U pac- 3 4

MPEICIIUTENBHOE CBOM-
CTBAa YMHOKEHHS

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

I 1l
12 Henenune 7 8
13 JlenmeHne ¢ OCTaTKOM 3 3
16 CreneHp yncia 2 3
17-19 [Tmomane. Inomans 4 5
MPSIMOYTOJIbHUKA
KontponsHas paboTa 1 1
Ne 4
20 [IpsiMmoyroJibHBIN Ta- 3 4
pamnenenunen. [Iupa-
MU
21 O0BEM NPAMOYTOIBHO- 4 5
o Mapajuiejenuneaa

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

I I
21 KombunaTopHble 3a1a- 3 4
9K
IToBTOpEHUE U CUCTE- 2 2
MaTHu3alus y4eOHoro
Martepuaia
KoHnTtposnbHas pabota 1 1
Ne 5
I'nasa 4
OGbIKHOBeHHbIE | 1O 20
apoou
22-24 [TonsiTue OOBIKHOBEH- 5 6
HOM ApoOu
25 [IpaBunbHBIC U HETIpa- 3 3 | Pacnosnasams OOBIKHOBEHHYIO APOOB, MPaBUIIBHBIC
BUJIbHBIE 1pobu. Cpas- Y HEMPaBUWJIbHBIC IPOOH, CMEIIAHHBIC YHCIIA.
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Howmep

naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

HEHHe JIpooeit

26

CrnoxeHHEe U BBIYMTa-
HUE apo0eii ¢ ouHa-
KOBBIMHU 3HAMCHATEIISI-
MU

27

Hpobu u nenexnue
HATypaJbHBIX YUCEI

28-29

CwMelagHbple 4ucia

[loBTOpEHUE U cHUcCTeE-
MaTu3alus yaeoOHOro
MaTtepuaa

KoHnTtponbHas pabota
Ne 6

YuraTe U 3anuchiBaTh OOBIKHOBEHHBIE ApOOHU, cMe-
niaHHble yrcia. CpaBHUBATh OOBIKHOBEHHBIE IPOOH C
paBHbIMU 3HaMeHaTeasiMU. CKIIaabIBaTh U BHIYUTATh
OOBIKHOBEHHBIE JIpOOHM C PABHBIMH 3HAMEHATEISIMHU.
[Ipeobpa3oBbIBATH HETIPABUWIbHYIO poOb
CMELIaHHOE 9HUCIIO

B HCIIPABUJIbHYIO IIpO6I:. YMeTh 3anuchiBaTh PE3YIib-

B CMCIIaHHOC qHucCJIo,

TaT JIeJICHUs IBYX HATYPAJIbHBIX YHCET B BUJIE OOBIK-
HOBEHHOM 1po0wu.
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

I I
I'naea 5 48 55
JdecsaTuanbie Apo-

on

30 [IpencraBnenmue 4 5
O JIECATUYHBIX APOOSX

31 CpaBHEHHE JIeCATHY- 3 4
HBIX Ipo0ei

32 CroXeHue U BBIYUTA- 6 7
HUE ACCATUIHBIX JIPO-
oeit

33 OkpyrjeHue yuce. 3 3
[Tpukuaku
KonTtponbHas pabota 1 1
No 7

PCZCI’ZOS’HCZGCZWIb, quTartb M 3allMChIBATh JCCATHUYHBIC
IIp06I/I. Ha3piBaTh pa3paabl ACCATHYHBIX 3HAKOB
B 3aIlMCH OJCCATHYHBIX z[p06eﬁ. CpaBHI/IBaTB JCCATHNY-
ACCATUYHBIC

Hple napodu. OKpYIISTH

N HATypaJIbHBIC YHUCJIA. BrimoaasaTe IMPUKHUAKY

apoou

pE3yNbTaTOB BhIUMCIEHUN. BhINOMHATE apudmernye-
CKHUE JICUCTBUA HaJ IECATUYHBIMU IPOOSMHU.

Haxooums cpennee apudmMeTndeckoe HECKOIbKUX
yucen. [ IpyuBoauTe mpuMepsl CpeTHUX 3HAYEHUN Be-
JUYUHBL. Pa3bsCHATE, UTO TAKOE «OAUH MPOLEHTY.
[IpencraBiasTh NPOLIEHTHI B BUIE ACCITUYHBIX Ipo0ei
U JIecATUYHbIE ApoOU B BUJE NporeHToB. Haxoauts
MPOLIEHT OT YKCIIA ¥ YUCIIO MO €ro MPOLIEHTAM.
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Howmep
naparpada

Coaep:xanue yueOHO-
ro MaTepuaa

Kouun4yecTBO yacoB

w
B

YMHOXEHUE 1ecATHY-
HBIX Ipo0ei

35-37

JleneHue necITUYHBIX
npobei

KoHTtposnbHas padorta
Ne 8

38-39

Cpennee apudmernue-
ckoe. CpenHee 3Hayve-
HUE€ BEJIMYUHBI

40

[Iponenter. Haxoxae-
HUE MPOLEHTOB OT
qucia

40

Haxoxaenue uncna mo
€ro MpOoLEHTAM

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)
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Kouun4yecTBO yacoB

=
5y g Conep:xkanue y4eOHO-
z = ro MaTepuaa
= £
= I I
[ToBTOpEHUE U CHCTE- 2 2
MaTu3alus yaeOHOro
MaTepuana
KoHnTtposnbHas pabota 1 1
Ne9
41 VYron. O6o3HaueHue 2 2
yIJI0B
42 Bune! yrios. U3mepe- 5 5
HUE YTJIOB
MHOTrOyTOJIbHUKH. 2 3
PaBnbie purypst
TpeyrojapHUK U €ro 3 4
BU/IBI
[TpsIMOYTOJIbHUK. 3 3

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

Pacno3znasams Ha yepTexax M pUCyHKax YTJIbl, MHO-
TOYTOJBHUKH, B YaCTHOCTH TPEYTOJIbHHUKH, TMPSIMO-
yroJbHUKH. Pacmo3HaBaTh B OKpY’KalomeM MHUPE MO-
JIeH 3TUX (uryp.

C mOMOIIIBI0 TPAHCITOPTHPA U3MEPSTH TPATyCHBIC Me-
PBI YIJIOB, CTPOUTH YTJIbl 3aIaHHON I'PalyCHOU MEpBI,
CTpOUTh OHWCCEKTpHUCY AaHHOTO yria. Kmaccuduiu-
poBaTh yribl. KinaccupuuupoBaTh TPEYroJbHUKH T10
KOJIMYECTBY PaBHBIX CTOPOH WM 1O BHJIaM HX YTJIOB.
OnuceIBaTh CBONCTBA MIPSMOYTOJIBHHKA.

Haxooums ¢ nniomonisio GopMyst IEpUMETPhI MPSIMO-
yroJIbHUKA W KBajpaTa. Pemarh 3a1aun Ha HaX0X/ae-
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

Ock cummeTpuu ¢Gury-
pHI

IToBTOpEHUE U CUCTE- 1 1
MaTHu3alus y4eOHoro
Martepuaia
KoHnTtposnbHas pabota 1 1
Ne 10
IloBTOpEeHME
U CHCTeMaTH3alus
19 29

yueOHOro MmaTepu-
ajia

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

HUE IEPUMETPOB NPSMOYIOJbHUKA U KBaJapara, rpa-
JTyCHOM MEpBI YIJIOB.

Cmpoumpb JOTUYECKYIO LENOYKY PaCCy’KIECHUHU, CO-
IIOCTABJIATH IOJYYEHHBIN PE3yJbTaT C YCIOBUEM 3a-
Ja4H.

Pacnosnasams Gurypsel, UMeroIe OCh CAMMETPUU.

53




Howmep

naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

YrpaxxHeHus

JUJIs1 TOBTOPEHUS Kypca

5 kJacca

18 28

KoHTposbHas padota
Ne 11
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IToypouHoe miianupoBanue. Marematuka. 6 kjiacc

(I BapuanT. 5 yacoB B HeJEIIO, Bcero 175 4acoB)
II BapuaHT. 6 YacoB B Hefem0, Bcero 210 yacoB)

S
=¥ Kosmue-
S 3 Conep:xxanue yueOHOTO XapakTepuCcTUKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUEHUKA
CTBO 4a- . .
s S MarepHaJa (Ha ypoBHe y4eOHBIX /IeliCTBHIA)
=
=)
T
I I
I'nasa 1
Jle1MMOCTh HATYPAJIBHBIX YH- 17 | 22
ces
1 JlenuTenu u KpaTHbIE 2 3 | @opmynuposams onpenenaeHUsl MOHATHI: IeIUTENb, KPATHOE, TPOCTOE YUCIIO,
COCTaBHOE YHCJIO, OOIIHI JIeTUTENh, HAanOONBIINI OOIIUHA ASIIUTEIh, B3AUMHO
2 IIpu3HaKy IeIMMOCTH 3 3 | mpocTsle uncia, odImee KpaTHOE, HaMMeHbIIee 00IIee KpaTHOE U TIPU3HAKH Jie-
Ha 10, Ha 5 v Ha 2 aMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
3 TIpy3HAKH JETUMOCTH 3 4 | Onucvlieams npaBuIIa HAXOXkAECHUSA HanOombIero odmero aenaurens (HOJ),
Ha 9 u Ha 3 HauMeHbliero oomero kparHoro (HOK) Heckonbkux unces, pa3ioxKeHus
HATYpaJILHOTO YKCiIa Ha IPOCThIC MHOKUTENN
4 [IpocTeie u cocTaBHbIE 2 3
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S
=¥ Koumnue-
s 3 Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO Ya- . .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
2,
s COB
S
=
I 1
qucia
5 HauGonpiumit o0mumi 3 4
JIETUTEIb
6 Haumensiiee o61iee 3 4
KpaTHOE
KoHntposnbHas padorta 1 1
No 1
I'naea 2
38 | 47
OObIKHOBEHHBIE IPOOH
7 OCHOBHOE CBOWCTBO 5 3 Dopmynuposams ONIPEACIICHUS IOHATAN: HECOKpaTUMas 1po0b, oO1uii 3Ha-
Ipobu MEHaTemb ABYX Apo0Oei, B3auMHO oOpaTHbIC yucia. [[puMeHaTh OCHOBHOE
CBOMCTBO 1po0u Jy1si cokpaieHus apooeit. [lpuBoautes 1pobu K HOBOMY 3Ha-
8 CoxkparueHne 1pooeit 3 4 | menaremo. CpaBHUBATh OOBIKHOBEHHBIE JPOOH. BHIMOIHATH apudMeTHIeCcKHe
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<
=3 Kosnue-
S _g_ Conep:kanue y4eoHOro XapakTepuCcTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
CTBO Ya- . .
& s MaTepHaJia HA YPOBHE YUEeOHBIX AelCTBHIi
=%
= COB
S
m
| 11
9 [IpuBenenue apodei k 4 S | mecTBUS HaJl OOBIKHOBEHHBIMU APOOSMH.
00111eMy 3HaMEHATEIO.
. HaxoauTe aApo0k OT 4KCIa ¥ YUCIIO TI0 33JJaHHOMY 3Ha4YeHHI0 ero Apoou. [pe-
CpaBHenue poOeit
00pa3oBBIBATh OOBIKHOBEHHBIE JIPOOU B AecsiTUUHbIE. HaxonuTh necsaTuaHoe
10 | Crioskenne u Borautanye | 5 5 npuOIMKEHUE OOBIKHOBEHHOM ApOoOH
npobei
KontponbHas paborta 1 1
Ne 2
11 | YMHOXeH#He npobeit 5 6
12 Haxoxnenue npobu ot 3 4
yucia
KontposnbHas paborta 1 1
Ne 3
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S
=¥ Koumnue-
s 3 Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO Ya- . .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
2,
= COB
=)
=
I 1
13 | B3aumHO oOpatHbIe 1 1
qucia
14 | lenenue npobeit 5 6
15 | HaxoxaeHue yncia mno 3 4
3HAYEHUIO €T0 APOOH
16 | IIpeoGpazoBaHue 0ObIK- 1 2
HOBEHHBIX Jpo0eii B Jie-
CSITUYHBIC
17 | beckoHeuHbIE IEPUOIU- 1 2
YECKUE JICCATUIHBIC
Ipoou
18 | decsatuunoe mpuoiu- 2 2
KEHHUE OOBIKHOBEHHOM
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<
=¥ Koumnue-
s 3 Conepxxkanue yueOHOro XapakTepuCTHKAa OCHOBHBIX BU/I0B JAESITEJIbHOCTH YUCHHKA
CTBO 4a- . .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
2
s COB
o
=
I 1
Ipobu
KontposnbHas pabota 1 1
Ne 4
I'naga 3
28 | 35
OTHOLICHHS U IPONOPLMH
19 OTHOmIEHNA 2 3 | @opmynuposams onpeneracHNs MOHATHI: OTHOILIIEHHUE, TPOMOPIIS, TIPOIICHT-
HOE OTHOIIIEHHE JIBYX YMCEN, MPSAMO MPOMOPLIMOHAIIBHBIE U 00OPAaTHO MPONOP-
20 IIponoprun 5 6 | nuonaneHbIe BenmuuHbl. IIpHMEHATh OCHOBHOE CBOMCTBO OTHOIICHHMS H OC-
HOBHOE CBOWMCTBO npornopuuu. [I[puBoInTh MpUMeEpPHI U ONTMCHIBATh CBOMCTBA
21 | [pouenTHoe oTHOMIE- 3 4 | BeNMUMH, HAXOJALIMXCS B IIPSMOM 1 0OPATHOH MPOTOPLHOHATBHBIX 3aBUCHMO-
HHE IBYX 9HCCIT crax. HaxoauTh MPOLEHTHOE OTHOLIEHHE JBYX YMCEI. J[elUTh YMCII0 HA TIpO-
MOPLIMOHAJIBHBIE YACTH.
KontponwsHas pabota 1 1 .
No S 3anucwvlieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOIICHUS, TIPO-
o
h OpLYH.

59



=
=¥ Koumnue-
s _g_ Conepxxkanue yueOHOro XapakTepuCTHKAa OCHOBHBIX BU/I0B JAESITEJIbHOCTH YUCHHKA
CTBO Ya- . .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
2
s COB
o
=
I 1
22 | llpssmas u oOpaTHast 2 3 | Ananuzuposams MHGOPMAIIHIO, TIPEICTABICHHYIO
MPOMOPUHOHAIIBHBIE 3a- B BUJI€ CTOJIOUATHIX U KPYroBbIX nuarpaMm. [Ipencrasnsate nnpopmaiuio B BU-
BUCHUMOCTH JIe CTOJI0YATHIX U KPYTOBBIX AUArpaMM.
IIpusooums ipuMepbI CIy4alHbIX cOObITUN. HaXxouTh BEpOSITHOCTD CIy4aii-
23 Henenue uncia 2 2 | HOro COOHITHS B OMBITAX
B JaHHOM OTHOIICHUU C PaBHOBO3MO>KHBIMHU UCXOJAMHU.
24 OKPYKHOCTb 1 KPyT 2 3 | Pacnosnasame Ha 4yepTex)ax U PUCYHKaX OKPYKHOCTb, KpYT, LIWIIMHAD, KOHYC,
cdepy, map u ux 3IeMeHThl. Pacrio3HaBaTh B OKpYKarOIIeM MUPE MOJIEH dTUX
25 JInuHa OKpYKHOCTH. 3 4 | puryp. CTpOUTH C MOMOIIBIO IUPKYIS OKPYKHOCTH 33JIaHHOTO paJInyca.
[Tnomans Kpyra N3o0paxkath pa3BEPTKH MWIMHAPA U KOHYca. Ha3zpiBaTh MpuOMMKEHHOE 3HAYE-
HUe yncaa. Haxoauts ¢ momoibio GopMyIl IJTMHY OKPYKHOCTH, TUIOIIAIAL KPY-
26 | Humuaap, KoHycC, map 1 1 |ra
27 | JuarpamMmbl 3 4
28 | CiyuaiiHble COOBITHS. 3 3
BeposATtHOCTS Cityyan-
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S
=¥ Koumnue-
s 3 Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO 4a- . .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
2,
s COB
S
=
I 1
HOT'O COOBITHS
KoHnTtposnbHas pabota 1 1
Ne 6
I'naga 4
PanuonanbHbie yucIa 72 | 81
U JeiicTBUA HAJl HUMH
29 | [lonoxuTenbHbIC 2 2 | Ilpusoodumsb IpUMEPHI UCTIONH30BAHMS TTOJIOKUTETBHBIX M OTPULIATEIBHBIX YH-
cen. opMynMpoOBaTh ONPEACIECHNE KOOPANHATHOU NpsiMOM. CTPOUTH HA KOOP-
U OTpHUIIATEIbHBIC YHCIa . . . .
JTUHATHOM TPSMOM TOUKY C 3aJJaHHOW KOOPJUHATOM, OMIPEIesTh KOOPIUHATY
TOYKH.
30 | KoopaunaTtHas npsiMast 3 3
Xapaxmepuzoeams MHOXKECTBO LEJbIX yncen. OObICHATH MOHITHE MHOXKECTBA
31 | Llesble uncia. 2 5 | pAllMOHAIIBHBIX YUCEIL.
Dopmynuposamsb onpeaeneHrne Moy yncia. Haxonutes MoyIip guca.
ParonanbHble 4ncia Cpasnueams pallioHaNIbHbBIE YKciia. BeIMOMHATE apudMeTuyecKkue 1eiCTBUS
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=
=¥ Koumnue-
s 3 Conepxxkanue yueOHOro XapakTepuCTHKAa OCHOBHBIX BU/I0B JAESITEJIbHOCTH YUCHHKA
CTBO 4a- . .
s S MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
s COB
o
=
I 1
32 Monyinb uncna 3 4 | HaJ pallMOHAIBHBIMH YHCJIAMH. 3aMMUChIBATh CBOMCTBA apU(PMETHIECKUX JEH-
CTBUU HaJ| pallMUOHAIbHBIMU yuciaamMu B Buae ¢popmyn. HazeiBaTe k03 puiiu-
33 | CpaBHeHue yncen 4 4 | enT GyKBEHHOTO BBHIPAYKEHHS.
Ilpumenams CBOMCTBA IIPU PELICHUU YPAaBHEHUN. PemaTe TEKCTOBBIE 3a1a4M C
KoHntposnbHas padorta 1 1 MOMOIIBIO ypaBHEHHIA.
Ne7
Pacno3znasams Ha yepTexax U pUCYHKaX MEPHIEHANKYIISIPHBIE U MapajlieIbHbIe
34 | Cnoxenue paroHab- 4 4 | npsiMble, GUTYPBI, UMEIOIINE OCh CHMMETPHUH, IICHTP CUMMETPHUU. Y Ka3bIBaTh
HBIX YHCE B OKPY’KaIOIIEM MHUpe MoAeH 3TUX Guryp. DopmMynupoBaTh ONpeaeieHue
MEPIEHIUKYJIIPHBIX TPSAMBIX U HapaJUIEIbHbIX OpsIMbIX. CTPOUTH C MOMOILBIO
35 | CBoiicTBa CIOXEHUS 2 3 | yroJbpHUKa TEPIEHAMKYIIIPHEIE IPSIMBIE M MApaJlIeIbHEIE IPIMBIE.
palMOHAIBHBIX YHCET .
ObvsacHAmMb U WIUTIOCTPUPOBATH MOHATHE KOOPIUHATHOM TIOCKOCTU. CTPOUTH
36 | Bouuranue paruonans- | 5 5 | Ha KOOPAMHATHOM IJIOCKOCTH TOYKH € 3aJaHHBIMU KOOP/IMHATAMH, OTIPEACIIATh
HEIX GHCe KOOPJIMHATHI TOYEK HA MIOCKOCTH. CTPOUTH OTJEIbHBIE TPAPUKU 3aBUCUMO-
CTeH MEX]ly BeTUYMHAMHU 10 TOYKaM. AHAIM3UPOBATH TpauKu 3aBUCUMOCTEN
KoHTpoIbHAs paboTa 1 1 | Mexay BenuuuHamMu (paccTosiHuE, Bpemsi, TeMIeparypa U T. I1.)
Ne 8
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S
=¥ Koumnue-
s 3 Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO Ya- . .
& = MaTepuajia HA YPOBHE Y4eOHbIX AeiCTBUI
2,
s COB
=)
=
I 1
37 | YMHOXEHHUE parmo- 4 4
HaJbHBIX YHCEI
38 | CBoiicTBa yMHOXEHUS 3 3
paIrMOHATBHBIX YHCET
39 | Koaddumuenr. 5 6
Pacnipenenurensroe
CBOMCTBO YMHOKEHUS
40 Jlenenue panyoHanbHbIX | 4 5
quCen
KonTtponrsHas pabota 1 1
Ne 9
41 | Pemenue ypaBHEHUMN 3) 6
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1
2 Koumnue-
s 3 Conep:xxanue yueOHOTO CTEO 4 XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
s S MarTepuasa (Ha ypoBHe y4eOHBIX [1eliCTBH)
= COB
=)
=
I I
42 | Pemenwne 3ama4 ¢ mo- 6 7
MOIIBIO YPAaBHEHUN
KontponbHas paborta 1 1
No 10
43 | [leprieHOUKYJISIpHbBIE 3 3
psiMbIe
44 OceBast U LIeHTpabHas 3 4
CUMMETPHUU
45 | TlapannenbHble TIPsIMbIE 2 2
46 KoopaunaTtHast mioc- 4 5
KOCTh
47 | I'paduku 3 4
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1
]
=¥ Koumnue-
s 3 Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO 4a- . .
s S MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
s COB
=)
=
I 1
KonTtpomnsHas pabota 1 1
No 11
IToBTOpEHME
U CUCTeMaTH3aIus 20 | 25
y4eOHOro MarepuaJa
VYpaxHeHus 19 | 24
JU1s1 TOBTOPEHUS Kypca
6 xacca
KonTtponrnas pabota Ne 12 1 1
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IHoypouHoe nianupoBanue. Aiiredpa. 7 Kiaacce

(I BapuanT. 3 yaca B Hezenmo, Bcero 105 yacos;

II BapuanT. 4 yaca B Heenmto, Bcero 140 yacon)

]
==
5y = Conep:kanue yueoHoro | KosuvectBo XapakTepuCcTHKAa OCHOBHBIX BU/IOB JeSITeJIbHOCTH YUEeHUKA
z - MarepuaJa 4acoB (Ha ypoBHe y4eOHBIX /1eliCTBHIA)
en B =P
)
=
I 1
I'nasa 1
JIuHeilHOe ypaBHEHHE 15 17
C O/THOM NepeMeHHOM
BBenenue B anredpy 3 3 | Pacnosnaséamp 9UCIOBBIE BRIPAKECHUS U BEIPAKECHHSI C IEPEMEHHBIMH,

JIuHeliHOE ypaBHEHHE C 5 6
OJIHOM NIEPEMEHHOM
Pemenue 3amay ¢ mo- 5 6
MOILIBIO YPAaBHEHUN
[ToBTOpEHUE 1 1

JIMHEWHbIEC ypaBHEHHUS. [ [pMBOANTE TPUMEPHI BBIPAKEHUM C IEPEMEHHBI-

MU, TUHEWHBIX ypaBHEHUN. COCTABIATH BHIPAXKEHUE C IMEPEMEHHBIMU IO

YCIIOBUIO 3a71a4M. BBIMOIHATE IpeoOpa3zoBaHus BEIPAKEHUM: IPUBOIUTH

0I00HBIE ClIaraeMble, pacKpbIBaTh CKOOKU. HaxoauTh 3HaueHue BhIpa-

KCHHUA C ICPCMCHHBIMU ITPH 3a/laHHBIX 3HAYCHUAX IICPCMCHHEBIX. Knaccu-

¢unmpoBaTh asiredpanyeckue BoipaxkeHusi. OMUCHIBATh 1EJIbIE BhIPAXKe-

HHAL.
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=
=
o = Conep:kanue yueoHoro | KosuvectBo XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEHUKA
E = MaTepuaJia 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
= =%
=
=
| 1
1 CUCTEMaTH3aIus Dopmyruposams ONPENICIICHUE TUHEMHOTO YpaBHEHHUS. PelaTs muHeiHoe
ypaBHEHHE B 0011eM Buje. IHTepnpeTHpoBaTh ypaBHEHHE Kak MaTeMa-
y4eOHOro MaTepuaa .
TUYECKYIO MOJIEIb pealibHOM cuTyaluu. ONUChIBATH CXEMY PEIICHUS TEK-
CTOBOM 3aJjauM, IPUMEHSTH €€ JJIsl peIIeHUs 3a7a4
KoHnTtposnbHas pabota 1 1 AT, TP U P g
Ne 1
I'naesa 2
52 68
Lebie BoIpakeHust
4 ToX1IeCTBEHHO paBHBIC 2 2 | @opmynuposams:
BbIpakeHUA. ToXIecTBa onpeoenenusi: TOXKACCTBEHHO PABHBIX BBIPAKEHUM, TOXKIECTBA, CTEIICHU C
HaTypaJbHbIM NIOKA3ATEJIEM, OJHOWICHA, CTAHAAPTHOTO BUJA OJHOWICHA,
S CrereHb ¢ HaTypaib- 3 3 Kod(pumeHTa oTHOWICHA, CTENEHN OJHOYJIEHa, MHOTOYJICHA, CTCTICHU
HBIM I10Ka3aTCJIEM MHOI'OYJICHA,
ce0Ucmea: CTENEHU C HaTypalbHbIM MTOKa3aTEIEM, 3HaKa CTETICHHU;
6 CBoiicTBa CTEIICHHU C 3 4 npasuna: 10Ka3aTeabCTBa TOXKIECTB, YMHOKEHHS OJHOUIEHA Ha MHOTO-
HaTypaJbHBIM MOKa3a-
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®
=
5y = Coaep:xanue yueoHoro | KosmmuectBo XapaKTepUCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
s ="
]
=
I 1
TeJIeM YJIEH, YMHOKEHHSI MHOTOYJIEHOB.
/loxazvieamb CBOMCTBA CTENIEHU C HATYpaJIbHBIM IOKAa3aTEIEM. 3aINChI-
7 OnHoIeHBI 2 4 BaTh U JOKA3bIBaTh (POPMYIIBI: MPOU3BEACHUS CYMMBI U PA3HOCTH JIBYX
BBIPAKEHUI, PA3HOCTU KBA/IPATOB JIBYX BBIPAXKEHUH, KBaJpaTa CyMMbI U
8 MuoroueHs! 1 2 | kBaapaTa pasHOCTH ABYX BHIPRKEHHHA, CyMMBI KyGOB H PA3HOCTH KYGOB
JBYX BBIPQ)KCHUMU.
9 CrnoxeHne U BBIYUTaHUE | 3 5 . .
Buviuucnamo 3HaueHNE BhIpaXEHUN C IepeMEeHHbIMU. [[puMeHsTh cBOM-
MHOTOYJICHOB ”
CTBa CTENEHU I MpeoOpa30BaHMsl BRIPAXKEHUN. BBINOIHATh YMHOXKEHHE
OJIHOWJICHOB U BO3BEJICHHE OJHOUWIEHA B CTENEHb. [ [puBOANTE OHOUIIEH
KontponsHas pabota 1 1
Ne 2 K CTaHJAPTHOMY BUIY. 3alIMChIBATh MHOTOWIEH B CTAaHJAPTHOM BHJIE,
o
OTpe/eNsATh CTeNeHb MHOTOWIeHa. [IpeoOpa3oBbIBaTh MPOU3BEICHUE O
10 VMHOSKEHHE OHOWICHA 4 5 | HOWIEHA M MHOTOYJIEHa; CyMMBI, PASHOCTH, TIPOM3BECHHS JIByX MHOTO-
YJICHOB B MHOT'OYJIEH. BBINOMHATE pa3nokeHne MHOTO4YJIeHa Ha MHOXKH-
Ha MHOTOYJIEH
TEJIM CII0OCOOOM BBIHECEHHUS OOIIEro MHOXKHUTEIIS 3a CKOOKH, CITOCOOOM
11 VMHOKEHHE MHOTOWIE- 4 5 | TPYNIHPOBKH, 1O (pOPMyJIaM COKPAIEHHOTO YMHOXKEHHUS ¥ C TIPUMEHE-
HAa HA MHOIOWIEH HUEM HECKOJBKUX CToco00B. Mcnonb30BaTh yKka3aHHbIe peoOpa3oBaHus
B IIPOLIECCE PELICHUS YPABHEHUI, TOKA3aTEIbCTBA YTBEPKICHUMN, pellie-
12 Pasnoxxenne MHOTOUJIC- 3 4 | Hus TCKCTOBBIX 3a/1a4
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<
=
5y = Coaep:xanue yueoHoro | KosmmuectBo XapaKTepUCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
s ="
<
=
I I
HOB Ha MHOKUTEJIH.
Brinecenue obuiero
MHOKHUTEIS 38 CKOOKHU
13 PasnosxeHnne MHOTOYIIE- 3 4
HOB Ha MHOKUTEJIN.
MeTton rpynnupoBKu
KontponsHas paboTa 1 1
Ne 3
14 [TpousBenenue pa3Ho- 3 4
CTH U CYMMBI IBYX BbI-
paxKeHUu
15 Pa3HocTh KBagpaToB 2 3
JBYX BBIPAXKECHUU
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Howmep

naparpada

Coaep:xxanue yueOHOT0
MaTepuaJia

KoaundecTBo
YacoB

XapaKkTepuCTHKAa OCHOBHBIX BUOB JAEATEJIbHOCTH YUCHUKA
(Ha ypoBHe y4eOHBIX 1eiiCTBHI)

16

KBazpar cymmbl
Y KBaJpaT pa3HOCTU
JIBYX BBIPaKCHUU

17

[IpeoOpa3zoBanre MHO-
roujieHa B KBaJgpaT
CYMMBI WJIM Pa3HOCTH
JIBYX BBIPAXKEHUU

KoHTtposnbHas padota
Ne 4

18

CymMmMma 1 pa3HOCTb Ky-
OOB JIBYX BBIpaKEHUI

19

[IpumeHenue paszinu-
HBIX CIIOCOOOB pasiio-
KEHHS] MHOTOWICHA Ha
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®
=
5y = Coaep:xanue yueoHoro | KosmmuectBo XapaKTepUCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
s ="
®
=
I 1
MHOKHUTENN
[ToBTOpEHUE 2 2
Y CUCTEMAaTHU3ALIMS
y4eOHOro MaTepuaa
KoHnTtposnbHas paborta 1 1
Ne 5
I'nasa 3
12 18
DyHKIUU
20 CBsi3u MEXy BEJINYH- 2 4 | IIpusooums mpuMepbl 3aBUCUMOCTEN MEXIAy BeTndnHaMu. PasnuyaTh
HaMu. OyHKIUS Cpely 3aBUCUMOCTEN (PyHKIIMOHAIbHBIE 3aBUCUMOCTH.
Onucwvlgeamv noHaAmus: 3aBUCUMON U HE3aBUCUMOU MEPEMEHHbIX, PYHK-
21 Crioco0sl 3a1aHus 2 4 | nun, aprymenTa GpyHKIME; ciocoOsl 3aaauus GyHKIuu. OopMyIUpoBaTh
ynxmn ompeeNieHus: 00J1acTH onpeeaeHus PyHKINK, 007acTH 3HAUCHU N
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<
=
5y = Copepxxanue yueoHoro | KosiuvecTno XapakTepucTHKA OCHOBHBIX BU/0OB JeSITEJIbHOCTH Y4eHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
s ="
]
=
I I
22 ['padux pynkunu 2 3 | pynkumn, rpaduka QyHKINA, TUHEHHOW QyHKINU, TPAMOI MPOTIOPIIHO-
HaJIBHOCTH.
23 Jluneitnas QpyHkuus, eé 4 5
rpacbuKH CBOHCTBA Buviuucnams 3HaueHne GyHKIUH 110 33JJaHHOMY 3HAUYEHHUIO apTyMEHTA.
Cocrapnsath Tabnuibl 3HaYeHud GyHkiuu. CTpouTh rpaduk GyHKINH,
TloBTOpEHHE 1 1 | 3amanHoM TabnuyHo. Io rpaduky QyHKIMH, ABIAIOIIENCS MOJEIBIO pe-
W CHCTEMATH3aLHs aJIBHOTO TpOIIECcCa, ONPEAENIATh XapaKTEPUCTUKH 3TOro npouecca. CTpo-
UTh rpapuK JUHEHHON PYHKIMU U IPAMOM NpOoHopLHoHaIbHOCTH. Onu-
y4ebHoro Marepuana CHIBaTh CBOMCTBA 3THX (DYHKIIMHI
KontponwHas paboTa 1 1
Ne 6
I'naga 4
CucreMbl JIMHEHHBIX
YPaBHEHHMH C ABYMS 20 25
nepeMeHHbIMU




®
=
5y s Coaep:xanue yueoHoro | KosmmuectBo XapaKTepUCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
E = MaTepuaJia 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
s ="
]
=
I 1
24 VYpaBHEeHUs ¢ AByMS Tie- 3 3
PEMEHHBIMU .
IIpusooums npumepwvl: ypaBHEHUS C IBYMs IEPEMEHHBIMU; JTUHEHHOTO
o5 JluHeitHOE YPABHEHHE C 3 4 | YPaBHEHHs C JIBYMs ICPEMCHHBIMH; CUCTEMBI JIBYX JINHCHHBIX yPaBHCHHH
JBYMST TIepEMEHHBIMI 1 C IBYMsI IEPEMEHHBIMU; PEAIbHBIX IPOLIECCOB, A1 KOTOPBIX YPaBHEHUE C
ero rpaduk IBYMS IEPEMEHHBIMU WJIM CUCTEMA YPABHEHUH C IBYMsI [IEPEMEHHBIMU
ABJISIFOTCS. MAaTEMAaTHYECKUMH MOJIETISIMU.
i Onpenenars, SABIAETCS JIM NIapa YUCEI PELIEHUEM JaHHOTO YPaBHEHUS C
26 Cucrembl ypaBHEHHI € 4
JBYMSI TICPEMECHHBIMH. ABYM31 IICPEMCHHBIMH.
I'papmueckuit meton Dopmynuposan.
DELLICHNST CHCTEMBI JIBYX onpeoesnenus: PelieHNsl ypaBHEHHUS C ABYMS IEPEMEHHBIMU;, YTO 3HAYUT
JIMHEHHBIX YPABHEHHUIA ¢ pELINTh ypaBHEHHUE C IBYMs IEPEMEHHBIMU; Fpauka ypaBHEHHUs C JIBYMsI
JBYMSI [IepEeMEHHBIMHU [IEPEMEHHBIMM; JINHEWHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMU;, PELICHUS
CUCTEMBI YPaBHEHHUI C ABYMsI [IEPEMEHHBIMH;
27 Pemenue cucrem u- 2 3 ce0Ucmea ypaBHEHUN C AByMS IEPEMEHHBIMU.
HEWHBIX YpaBHEHUN Me- Onucwleamy: cBoiicTBa rpadyka JMHEHHOTO YpaBHEHUS B 3aBUCUMOCTH OT
TOJIOM TIOJICTAHOBKH 3HaYeHUM Ko (PPULIMEHTOB, TpaPUUECKUl METOI pElIEHUs] CUCTEMBI ABYX
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=
5y s Coaep:xanue yueoHoro | KosmmuectBo XapaKkTepuCTHKAa OCHOBHBIX BUOB JAEATEJIbHOCTH YUCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
= &
<
=
I I
28 Pemenue cuctem - 3 4 | ypaBHEHUH C IBYMs IEPEMEHHBIMU, METOJI MOACTAHOBKU U METO]I CIIOKE-
HEWHBIX YPaBHEHUN Me- HUS U1 PELICHUS CUCTEMBI IBYX JIMHEHUHBIX YPaBHEHUN C JBYMs Iepe-
TOJOM CJIO’KEHUS MEHHBIMU.
Cmpoums rpa@uK JUHEHHOTO YpaBHEHUs C IBYMsI IepeMEHHbIMU. Pe-
29 Perienne 3ana4 ¢ mo- 4 S IaTh CUCTEMBI IBYX JIMHEHHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.
MOIIBIO CUCTEM JIMHEH-
HBIX YPABHCHHIL Pewamb TexcTOBBIE 3a1a41, B KOTOPBIX CUCTEMA JIBYX JIMHEHHBIX YpaB-
HEHUMU C IBYMs IEPEMEHHBIMHU SIBJIACTCS MATEMAaTUUECKON MOJEIIBIO pe-
TloBTOpEHNUE 1 1 | a’IBbHOrO IpoLEecca, U UHTEPIPETUPOBATH PE3YJILTAT PELICHUS CUCTEMBI
Y CUCTEMAaTHU3aLM
y4eOHOro Matepuasa
KoHnTtponbHas pabota 1 1
Ne 7
IloBTOpEeHHe U cucTEeMaTH3 AU 6 12
yueOHOro MarepuaJjia
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Coaep:xxanue yueOHOT0
MaTepuaJia

Howmep
naparpada

KoaundecTBo
YacoB

XapaKkTepuCTHKAa OCHOBHBIX BUOB JAEATEJIbHOCTH YUCHUKA
(Ha ypoBHe y4eOHBIX 1eiiCTBHI)

YrpaxxHeHus 1151 TOBTOPEHUS Kyp-
ca 7 Kjacca

Hroroast KOHTpoJIbHAS paboTa
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IHoypouHoe nianupoBanue. Aiiredpa. 8 kiaacce

(I BapuanT. 3 yaca B Hezenmo, Bcero 105 yacos;
II BapuanT. 4 yaca B Heenmto, Bcero 140 yacon)

=
==
= = Conep:xanue yueonoro | KosmuectBo XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITE€JIbHOCTH YUYeHHKA
z - Marepuaja 4acoB (Ha ypoBHe y4eOHBIX JeiicTBH)
en B =P
)
=
I 1
I'nasa 1
44 95
PanuonajibHble BbIPAKEHUS
1 PaunonanbsHbie 1polu 2 3 | Pacnosnasams 1ienbie paliioHaIbHBIE BRIPAKECHUS, IPOOHBIC palliOHATb-
HBIC BRIPAKCHUS, IPUBOIUTH TPUMEPHI TAKUX BBIPAKCHUM.
2 OcHOBHOE CBOMCTBO pa- 3 4 @OpMy]lupogamb:
LMOHAJIBHOM IpoOH onpeoeienus: paliOHAILHOTO BBIPAKEHMUSI, IOMYCTUMbBIX 3HAYCHUH Tie-
PEMEHHOM, TOXKAECTBEHHO PABHBIX BBIPAKEHUMN, TOKIECTBA, PABHOCHIIb-
3 Croxenne u BerauTaHUEe | 3 4 | HBIX ypaBHeHHil, PALMOHATLHOTO YPABHEHHS, CTETIEHHU ¢ HYJIEBBIM TOKa-
paLMOHABHBIX APOOEt ¢ 3aTelleM, CTENEHH C LIEIBLIM OTPULIATENLHEIM [T0KAa3aTeNIeM, CTAHAAPTHOTO
OANHAKOBBIMH 3HAMCHA- BHJIA YMCIIa, OOPATHOM IIPONOPLUOHATEHOCTH;
TCIAMU c601icmea: OCHOBHOE CBOMCTBO PallMOHAILHON JpO0H, CBOMCTBA CTENEHU
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5y g Coaep:xanue yueoHoro | KosmmuectBo XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHHKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
T g
=
I 1
4 Croxenue u Bbrautanue | 6 7| ¢ uessiM nokazatenem, ypasHenuii, bynkumm y= X :
palMoHaNbHBIX Ipo0ei n
C Pa3HBIMH 3HAMeHaTe- npasuna: CIOXKEHUs, BBIUUTAHUSI, YMHOKEHHUS, JIeJIEHUs1 ApoOeil, Bo3Be-
TSIMHU JI€HUsI IpOOU B CTETIEHB; YCIOBUE PABEHCTBA APOOU HYIIIO.
/loxazvleams CBOWCTBA CTEIIEHH C LIEJIBIM [TOKA3aTEIIEM.
KoHTponbHas pabota Ne 1 1 Onucvieams rpadUueCcKuil METO PEIICHUS YpaBHEHUM ¢ OJTHOM Tepe-
1 MEHHOM.
IIpumensims OCHOBHOE CBOWCTBO PAIllMOHAILHON APOOH JIJIsi COKPAILICHUS
YMHOXEHHE U JICJICHUE 4 5 | unpeobpazoBanus Apooei. [IpuBoauTh 1podu k HOBOMY (00I1IeMYy) 3HA-
palMOHANBHBIX APOOEH. MeHatento. HaxoauTe cymMmmy, pa3HOCTh, IPOU3BEACHUE U YACTHOE JIPO-
Bo3ssenenue panuo- Oeil. BeIMOTHATH TOXKIECTBEHHBIE TPEOOPA30BAHUS PAIIIOHATIBHBIX BbI-
HaJIBHOU IpOOU B CTe- paKEHUI.
MIEHb Pewamy ypaBHEeHUs C IEpeMEHHON B 3HAMEHAaTes e JpOoOH.
IIpumensimp CBOMCTBA CTEIIEHHU C LEIBIM MTOKA3aTENEM JIJIsl IpeoOpa3oBa-
6 ToxxnecTBEeHHBIC Hp606— 7 10 HUS BBIpa)KeHHﬁ.
pasoBaHH:A pallnoHAJIb- 3anucviéamp 4rclia B CTAaHAAPTHOM BHJIE.
HBIX BBIPAKECHUU
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Howmep

naparpada

Coaep:xanue yueOHOro
MaTepuaJia

KoaundecTBo
YacoB

XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHIl)

KoHnTtponbshas padora Ne
2

PaBHOCHIIBHEIE ypaBHE-
HUSL.

PanmonaneHbie ypaBHe-
HUS

CreneHsb ¢ UEIbIM OTPHU-
IaTeIbHBIM ITOKa3aTe-
Jaem

CBolCTBa CTEIICHU
C LEJIBIM ITOKa3aTeIeM

10

OyHKIHA y = Knes
X

rpaduk

k
Buvinonanusame noctpoeHue u ureHue rpapuka QyHKIUN y = —
n
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®
5y g Coaep:xanue yueoHoro | KosmmuectBo XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHHKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
T g
=
I 1
KonTtpomnbsHas pabota Ne 1 1
3
I'naea 2
KBaaparnbie kopHH. 25 30
JeiicTBUTE/bHBIE YHCJIA
11 Oynkimsa Y = X° 1 eé 3 3 | Onucvisams. IOHATHE MHOKECTBA, DJIEMEHTA MHOXKECTBA, CITIOCOOBI 3a-
rpadux JAHUSI MHO>KECTB; MHOKECTBO HATypPAJIbHBIX YUCEN, MHOXKECTBO LIEJIBIX
YU CeJl, MHOKECTBO PALlMOHAJIBHBIX YHACEI, MHOKECTBO JIEUCTBUTEIBHBIX
12 KBaJpaTHbIC KOPHH. 3 4 | yncen u cBA3M MEXITY STHMHU YHCTOBEIMU MHOKECTBAMH; CBA3b MEKIY
Apudmernyeckuii KBas- OECKOHEYHBIMU JECATUYHBIMU IPOOSIMH U PAlMOHAIBHBIMU, UPPALIUO-
paTHBINA KOPEHb HAJIbHBIMU YUCIIAMH.
Pacnoznasams panoHanpHble U HppalMOHAIBHBIE Yncaa. [IpuBoanuTe
13 MHOKeCTBO U €ro iie- 2 2| ipuMepBl aLMOHATBHBIX YHCEN H HPPALMOHATBHBIX YHCE.
MCHTBI 3anuceieams ¢ IOMOLIBIO (HOPMYII CBOMCTBA AEHCTBUI C IEHCTBUTEb-
HBIMH YHCITIAMHU.
14 [TonmuOkecTBO. Onepa- 2 2 Do )
DMYIUPOBAMD.
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.=
5y s Coaep:xanue yueoHoro | KosmmuectBo XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
s ="
=
=
I 1
LY HAJl MHOKECTBAMHU onpeoenenus: KBaAPaTHOTO KOPHS U3 YKCIIa, apu(PMETUIECKOTrO KBaJApaT-
HOT'O KOpHS U3 YUCJIa, PaBHBIX MHOXKECTB, IIOJIMHOXKECTBA, [IEPECCUCHUS
15 YHucmoBble MHOXECTBA 2 3 MHOKECTB, 00 TMHEHUS MHOKECTB;
. _ 2
ceoticmea: GyHKIMH Y = X°, apu(PMETHUIECKOI0 KBaJIpaTHOI'O KOPHS,
16 CoiicTBa apudmeTuye- 4 5 byHKI@H y =X .
CKOI'0 KBaJIpaTHOI'O KOP- .
/lokazvieams cBOMCTBA apu(PMETUYECKOTO KBAJPATHOTO KOPHSI.
HA
. 2
Cmpoump rpadpuky QyHKImH Y = X° 1 y=+/X.
17 To/1eCTBEHHbIE MPE0s- 5 7 | [lpuMeHsTh noHATHE apuPMETHIECKOTO KBAPATHOTO KOPHS ISl BHIYMC-
pa3oBaHMs BHIPAKEHHiL, JICHVS 3HAYEHUN BBIPAKECHUM.
COACpHAIIX Ynpowams Beipaxkenus. Pemate ypaBHeHus. CpaBHUBATh 3HAYECHMSI BbI-
KBaJIpaTHbIE KOPHU paxeHuil. BeImomHsaTs mpeoOpa3oBaHre BEIPAKEHUI ¢ TPUMEHEHNUEM BbI-
HECEHMsI MHOXKUTENA U3-T10]1 3HaKa KOPHsI, BHECEHUE MHOKUTEIIS 110
3HAaK KOPHS. BBINOIHATE 0CBOOOXKAEHUE OT UPPALMOHATBHOCTH B 3HAME-
18 OyHKIHIA Y = Jxu ed 3 3 HaTese IpoOu, aHAIN3 COOTHOIIEHUM MEXTy YACITOBBIMU MHOKECTBAMHU
rpaduk U UX DJIEMEHTaMU
KontponsHas paboTa 1 1
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=
5y s Coaep:xanue yueoHoro | KosmmuectBo XapakTepuUCTHKA OCHOBHBIX BU/I0B JIeSITEJIbHOCTH YUCHHKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
s ="
]
=
I 1
No 4
I'nasa 3
26 36
KBagpaTHbie ypaBHeHUs1
19 KBagpaTHble ypaBHEHUS. 3 4 | Pacno3naeamo U IPUBOJAUTH MPUMEPHI KBAJIPAaTHBIX YPABHEHUM paziny-
Pemienue HeEnoOMHBIX HBIX BUJIOB (TIOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBaJIpATHBIX TpEXUIIe-
KBaJpaTHBIX YpaBHEHUN HOB.
Onucvieams B 00111eM BUJIE PEIICHNE HEMOIHBIX KBaJPATHBIX YPAaBHEHUH.
20 q)OpMyHa KOpHeﬁ KBaza- 4 5 @OpMyﬂupogamb:
paTHOr'o ypaBHCHUA onpeoenenusi: ypaBHEHUs TIEPBOI CTENEHU, KBAJIPaTHOTO YPABHEHUS;
KBaJpPAaTHOTO TPEXUJIEHA, TUCKPUMUHAHTA KBAIPAaTHOTO YPABHEHUS
21 Teopema Buera 3 S | 4 KBaAPATHOTO TPEXUIIEHA, KOPHS KBAIPATHOTO TPEXWIeHa; GUKBAIDAT-
HOTO YPaBHEHHS;
KonTtponbHas pabota 1 1 . , _
No S c60UCmM6a KBAIPATHOIO TPEXWICHA,;
o v
B meopemy Buera un o0paTHyo eil Teopemy.
. 3anucvieams U JOKa3bIBaTh POPMYITy KOPHEN KBAAPATHOTO YPABHEHUS.
22 KBagpaTHblil TpéxueH 3 ) $op vy Y KOP P P
HccnenoBars KOMMYECTBO KOPHEN KBAAPAaTHOTO YPABHEHHUS B 3aBUCHMO-
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5y g Coaep:xanue yueoHoro | KosmmuectBo XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
T g
=
I I
23 Pelienne ypaBHEeHUH, 5 / | cTU OT 3HaKa ero TMCKPUMHUHAHTA.
KOTOPBIE CBOIATCA K Jokazvieame meopemsi: Buera (mpsiMyro 1 00paTHYIO), O pa3jIoKEeHUU
KBaJIpaTHBIM YpaBHEHHU- KBaJPAaTHOTO TPEXUJIEHA HA MHOKUTEIIH, O CBOMCTBE KBaJAPATHOI'O TPEX-
AM YJieHa C OTPULIATENILHBIM JUCKPUMHUHAHTOM.
Onucvigams Ha IPUMEPAX METOJI 3AMEHBI IEPEMEHHOM ISl PELLICHUS
24 PannonanbHbie ypaBHe- 6 8 ypaBHEHHIA.
HUS KaK MaTeMaTuye- 5
CKHE MOJIC/H PEATbHBIX Haxooums xOpHU KBaJpaTHBIX YPaBHEHUHN pa3InyHbIX BUIOB. [Iprme-
cuTyanii HATh TeopeMy Buera n o0paTHyto el TeopeMy. BeINOMHATE pa3inoxeHue
KBaJpaTHOTO TPEXUJIEHAa HA MHOKHTENN. HaxoauTe KOpHHU ypaBHEHUH,
KoHTposbHas paboTa 1 1 | KOTOpKIE CBOAATCS K KBaApaTHbIM. COCTABIIATL KBAJAPATHBIE YPABHEHUS U
Ne 6 YPAaBHEHMs, CBOAAILIMECS K KBaJAPATHBIM, SABJISIOIIUECST MATEMATUYECKUMU
MOJIEJISIMH PEAIbHBIX CUTYaIINM
IHoBTOpEeHHe
H CUCTEeMaTUu3anuda 10 19
y4eOHOro MmarepuaJia
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Coaep:xanue yueOHOro
MaTepuaJia

Howmep
naparpada

KoaundecTBo
YacoB

XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHIl)

VYnpaxxueHus aJisi TOBTOPEHUS Kypca
& Kjacca

Kontposnbnas pabora Ne 7
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IHoypouHoe nianupoBanue. Aiiredpa. 9 Kiacce

(I BapuanT. 3 yaca B Hezenmo, Bcero 105 yacos;

II BapuanT. 4 yaca B Heenmto, Bcero 140 yacon)

=
=
5y = Conep:xanue yueoHoro | Kosmnuecrso XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITeJIbHOCTH YUEeHUKA
z - MarepuaJa 4acoB (Ha ypoBHe y4eOHBIX [1eliCTBHIA)
= =
)
=
I I
I'naga 1
20 25
HepaBenctBa
1 YucnoBble HEPABEHCTBA 3 4 | Pacno3nasams M IPUBOAUTH MIPUMEPHI YHCIIOBBIX HEPABEHCTB, HEpa-
BEHCTB C ITIEPEMEHHBIMH, JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM,
2 OcHOBHEBIE CBOMCTBA 2 3 JIBOMHEBIX HEpPABEHCTB.
YHUCJIOBBIX HCPABCHCTB (DOpMy]lupogamb;
onpeoeneHus: CPAaBHEHUS ABYX UHCEJ, PELIECHUS HEPABEHCTBA C OJJHOU
3 Croxenne u ymuoxkenue | 3 3 | nepemenHoil, pABHOCHIIBHBIX HEPABEHCTE, PELIEHNUS CHCTEMBI Hepa-
UCJIOBBIX HEPABCHCTB. BEHCTB C OJJHOM IEPEMEHHOMN, 00JIACTH ONpEIeIeHNS BBIPAKECHUS;
OnenuBanue 3Ha4CHHS C601iCMEa YMCIIOBBIX HEPABEHCTB, CIIOKEHUSI U YMHOKEHHS YMCIIOBBIX
BBIPAKEHUS HepaBeHCTB
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=
5y = Conep:xanue yueoHoro | Kosmnuecrso XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
s ="

<

=

I I

4 Hepasencrsa ¢ ogHOM 1 2 | [okazvieamb: CBOWCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIOXKCHHUH U
IEPEMEHHOU YMHO>KEHHH YHCIIOBBIX HEPABEHCTB.

5 PelIicHIe HEPABEHCTR C 5 g | Pewams nuHeiiHbIC HEPABEHCTBA. 3aMKMCHIBATH PEIICHUS HEPABCHCTB U
OJIHOIH TIePEMEHHOI UX CHUCTEM B BUJI€ YUCIIOBBIX IPOMEKYTKOB, O0BEIUHEHUS, IEPECCUECHHUS
YHCITOBBIE IPOMEKYTKH YUCJIOBBIX IPOMEXKYTKOB. Pelats cucreMy HEpaBEHCTB ¢ OJHOM nepe-

MeHHOU. OnieHnBaTh 3HaUeHUE BbIpaxeHus. M300paxkaTh Ha KOOpIMHAT-

6 CHcTeMEl IMHEHHEIX He- 5 6 | HOM IIPAMON 3a7aHHBIE HEPABEHCTBAMU YUCIIOBEIE IPOMEKYTKH

PaBEHCTB C OJHOM Tepe-

MEHHOU

KontponsHas pabota 1 1

Ne 1

I'naea 2
38 45

KBagparuynas pyHkuus
7 [ToBTOpEHUE 1 paciiu- 3 4 | Onucvieams NOHATHE PYHKIMHU KaK MPaBUIIa, yCTAHABIMBAIOILIETO CBSI3b
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®
=
5y = Coaep:xanue yueoHoro | KosmnuectBo XapakTepucTHKA OCHOBHBIX BHI0B JeSITeIbHOCTH YUeHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
s ="
=
=
I I
€HHE CBEJICHUI O MEXTy dJIEMEHTaMH JIBYX MHOKECTB.
p y yX
byHKITIH Dopmynuposamo:
onpedenenus: Hylsl QYHKIIMH; TPOMEKYTKOB 3HAKOIIOCTOSTHCTBA (DYHK-
8 CoiicTBa QyHKIHH 3 4 | num; GysxImM, Bo3pacTaromei (yOsIBaromeil) Ha MHOKECTBE; KBaJpa-
THYHOW (PYHKITMH; KBAJAPATHOTO HEPABEHCTBA;
9 Kak noctponts rpaguk 3 3 | ceoticmea xBapaTHaHOH GyHKIA;
bynxumn y = ki(x), ecan npasusia NOCTpoeHus rpad@uKoB GYHKIMI ¢ TIOMOIIKIO IPE0OPa30BaHmii
U3BECTEH rpauk QpyHK- puna f(X) — f(X)+a;
nuu f(x) — fix + a); f(X) — kf(X).
y = 1(x) Cmpoums rpaduku QyHKIHH ¢ TOMOIIBI0 IpeoOpa3oBanuii Buaa f(x) —
)+ a;
10 Kak HOCTpOI/ITfB Fpa(lt)JI/IKI/I 4 4 fx) — f(x + a); () — KF(X).
= + § §
ynxuuit y = f(x) Cmpoums Tpaduk kBaapatuuHoi pyHkiuu. [1o rpaduky KkBagpaTUuHOM
uy =f(x + a), ecmu us- , .
(GYHKIIMHA ONTUCHIBATH €€ CBOMCTRA.
BeCTfeH rpadux QyHKIII Onucwvieams CXeMaTHYHOE PACTIONOKEHUE MapadoIbl OTHOCUTEIHFHO OCH
y=1() abcIuce B 3aBUCUMOCTHU OT 3HaKa cTapiiero Kodh uiimenTa u JucKpu-
MHHAHTa COOTBETCTBYIOIIETO KBaIPATHOTO TPEXUIICHA.
11 KBagparuunas ¢pyHkums, 6 7 Y P P
Pewams xBanpaTHBIC HEPABEHCTBA, UCTIOJB3YS CXEMY PACIIOJIOKECHUS
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e€ rpaduk 1 cBOIICTBA napaboJibl OTHOCUTEIBHO OCH abCIIHCC.
Onucvieams TpaQUUECKUl METOJT PELLICHUS] CUCTEMBI JIBYX YPaBHEHUH €
KonrpossHas pabora 1 1 | nByms mepeMeHHBIMH, METO TOACTAHOBKU M METOJ CIOKEHHS IS pe-
Ne 2 IIEHUSI CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMU, OJTHO U3 KO-
TOPBIX HE SIBISIETCS TMHEHHBIM.
12 Pewenne ksajpaTHbIX 6 7| Pewsams TekcTOBbIE 3a/124H, B KOTOPBIX CHCTEMA JIBYX YPABHEHHH ¢ 1BY-
HEPaBCHCTB M3l TIEPEMEHHBIMU SABIISETCS MATEMATUYECKON MOJIENBIO PEATHLHOTO IIPO-
1ecca, 1 MHTEPIPETUPOBATh PE3yIbTaT PELIEHUSI CUCTEMBbI
13 CucrteMbl ypaBHEHUH C 6 7
JIBYMSI TIEPEMEHHBIMHU
14 Pemenne 3amau 5 7
C IOMOUIBIO CUCTEM
YPaBHEHUU BTOPOM CTe-
MeHU
KonTtponbHas pabota 1 1
Ne 3
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I'nasa 3
JJIeMeHThI IPUMEPHOI 20 26
MaTeMaTUKH
15 MarteMmaTtuueckoe MOJIeu- 3 4 | I[Ipueooums npumepoi:
poBaHUe . .
MaTEMaTHYECKUX MOJICJICH PealTbHBIX CUTYAIlNi; PUKIIATHBIX 3a]a9; IPUOITH-
16 TIpOLCHTHEIE PACYSTEL 3 4 | CHHBIX BEIMUMH; UCIOIb30BAHMS KOMOMHATOPHBIX TPABHII CYMMBI U TIPOU3-
BEJICHUS; CITYYailHBIX COOBITHIA, BKIIIOYAsl TOCTOBEPHBIC U HEBO3MOXKHBIE COObI-
17 TTpUGIIKEHHBIC BEACTE- 5 3 | THS; ONBITOB C PABHOBEPOATHBIMU HCXO[AMH; MIPE/ICTABICHHS CTATHCTHYCCKHUX
— JAHHBIX B BUJE TaOJIUII, TUarpaMm, rpaduKoB; UCTIOIb30BaHUS BEPOSITHOCT-
HBIX CBOMCTB OKPY’KaIOIINX SBICHUM.
18 OCHOBHBIE TTpaBUIIa KOM- 3 4 Dopmyauposams:
OMHATOPHUKU
onpedenenus: a0COTOTHON OTPEITHOCTH, OTHOCUTEILHOU MOTPEITHOCTH, JI0-
YacToTa U BEPOSTHOCTE 2 2 CTOBEPHOTO COOBITHS, HEBO3MOKHOTO COOBITHSI; KIIACCHYECKOE OMpPE/ICICHNE
p
CIIy4aifHOTO COOBITHSA BEPOATHOCTH;
npasuia: KOMOMHATOPHOE MPABUIIO CYMMbI, KOMOWHATOPHOE IMPABUIIO TPOH3-
20 Knaccuueckoe onpenene- 3 4 | BeneHus.
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HUE BEPOATHOCTH Onucwiéams 3Talbl pelIEHUs TPUKIAIHOMN 3a1a4u.
21 L — 3 4 | HoACHATH U 3aIHCHIBATH bopmyny CI0XKHBIX IpoueHToB. [IpoBoanTE TIpO-
HTHBI YETHI C UCIIOJIB30BAHUEM JKHBIX II HTOB.
0 CTATHCTIKE e € pacu€Thl C UCIOIb30BAHUEM CIIO POLIEHTO
Haxooums TOYHOCTH NPUOIIMKEHUS IO TAOJIN1IEe TPUOTMKEHHBIX 3HAUCHHM
KoutposbHas pabora Ne 4 1 1 | BenM4MHBL MICronb30BaTh pasinvHble POPMbI 3aIIMCH IPUOIIKEHHOTO 3HAYC-
HUs Bean4uHbl. OLleHUBaTh NPUOIMKEHHOE 3HAUEHUE BEIMYNHBI.
1Ipo6ooums ONBITHI €O ciyyaiiHbIMU Hcxoaamu. [10osICHATh U 3anMCBIBaThH Qop-
MYJTy HaX0>KJIEHHUS YaCTOTHI CIIy4aifHOTO cOOBITHS. ONMUCHIBATH CTATUCTUYE-
CKYIO OIIEHKY BEPOSATHOCTH CIy4aitHOTO cOObITHSA. HaxonuTh BEpOSITHOCTH
CIIy4aifHOr0 COOBITHS B OTIBITAX C PABHOBEPOATHBIMH UCXOJAMHU.
Onucwiéams 3Tanbl CTATUCTUYECKOTO UccienoBanusa. Odopmisate nHdopma-
U0 B BUJIE TabmuIl 1 auarpamm. M3BiekaTs nHGOpMaIno u3 Tabaull 1 1ua-
rpaMM. HaxouTh ¥ IpUBOAUTH PUMEPHI UCIIOJIB30BAHUS CTATUCTUYECKUX
XapaKTEpUCTUK COBOKYITHOCTH JAHHBIX: CPEHEE 3HAUCHHE, MOJIA, Pa3Max, Me-
JMaHa BbIOOPKH
I'nasa 4
17 23
YuciioBbie
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N0CJIeI0BATEJIbHOCTH
22 YucnoBEIe ITOCIEI0OBA- 2 3 Ilpusooums npumepwi: MOCICAOBATSIHBHOCTEH; YHCIOBBIX MMOCIEI0BATEILHO-
TEJIIBHOCTHU CTeH, B YaCTHOCTH apu(PMETUUECKON U TECOMETPUUECKOM MPOTrPECCHit; UCTIONb-
30BaHMS MOCJIEIOBATEIBHOCTEN B pealibHOM KU3HU; 3a]1a4, B KOTOPBIX pac-
23 Apudmernyeckas npo- 4 5 CMaTPHUBAIOTCSI CYMMBbI C OECKOHEYHBIM YHCIIOM CJIaraeMbIX.
rpeccus Onucviéams. TIOHATHE NOCIEI0BATEIHOCTH, YIEHA MOCIEI0BATENbHOCTH,
CHIOCOOBI 3aJJaHUs TTOCTIEIOBATEILHOCTH.
24 CymMa N TIepBBIX YICHOB 3 4 Buviuucnams dneHbl ociie10BaTeIbHOCTH, 3a/IaHHON (DOPMYIIOi N-TO WieHa
apH(bMeTI/I‘{eCKOfl IIpo- WJIN PEKYPPEHTHO.
rpeccun Dopmynuposamsw.
onpeoenenus: apuPMETUIECKON MPOrpeccuu, FreOMETPUIECKON MPOTrPECCHH;
25 I'eomerpuyeckas nporpec- 3 4 C680liCMBa YICHOB TEOMETPUIECKON U apru(METUIECKOU MPOTPECCHIA.
cui 3adasams apuPMETHIECKYIO H TEOMETPUIECKYIO TIPOTPECCHUU PEKYPPEHTHO.
26 CymMma N nepBbIX WICHOB 2 3
TeOMETPHYCCKOIT [IPOrpec- 3anucvieams u noscHams GOPMYIIbl 00IIETO YieHa apupMeTUYECKOH U reo-
cuu METPUYECKON TPOTPECCUH.
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27 Cymma OeCKOHEUYHOM reo- 2 3 | 3anucvisamsv n 0okaszvieamyv: GOPMYIBI CYMMBI N MIEPBBIX WICHOB apudmMeTu-
METPHUYECKOW MPOrPECCUH, YECKOW U TEOMETPHUUECKOM Mporpeccuil; GopmMyJibl, BRIpaXKaIOIINE CBONCTBA
y KoTopoii | q | <1 YJIEHOB apU(PMETHUECKON U TEOMETPHUECKON MPOTPECCUI.
KoHTposbHas pa6ota No 5 1 1 Boruucnames cyMmMy O€CKOHEUHON reOMETpUUYECKON IPOrpeccuu, y KOTopoil | q
| < 1. IlpencraBnsTh O€CKOHEUHBIE IEPUOIUYECKUE APOOH B BUI€ OOBIKHOBEH-
HBIX
IHoBTOpEHME
U CHCTEMATHU3AIMUS 10 21
yueOHOro MaTepuaja
VYrpaxHeHus s TOBTOpEeHUs Kypca 9 9 20
KJlacca
KounTponsnas padora Ne 6 1 1
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I'nasa 1
IIpocreimue
15
reoMeTpuyeckue purypsi
U MX CBONCTBA
1 Touku u mpsimMbIe 2 Ilpu6ooums ipuMepbl TEOMETPUUECKUX UTYP.
Onucvigamsb TOUYKY, TPSIMYIO, OTPE30K, JIy4, YIOJL.
2 OTpe30k U ero JJIMHA 3
Dopmynuposams:
3 JIyu. Yron. Usmepenue 3 onpeoenenus: PaBHbIX OTPE3KOB, CEPEUHBI OTPE3KA, PACCTOSHUS MEXKITY
YIJIOB JBYMSI TOYKaMH, JTONIOJIHUTENBHBIX JIyUEl, pa3BEPHYTOTO yIJia, pAaBHBIX
YTJI0B, OUCCEKTPUCHI yTila, CMEXHBIX  BEPTUKAIBHBIX YTJIOB, IepeceKa-
4 CmexHbIE U BEPTUKAIIb- 3 FOIIUXCS NPSIMBIX, IEPIEHAUKYIIIPHBIX NPAMBIX, HEPICHIUKYIISAPA,
HBIC YTJIBI HAKJIOHHOM, PACCTOSHUA OT TOYKH J0 MPSAMOM;
c80lCcmea: pactoyioKEHU TOUEK Ha MPSIMOM, U3MEPEHUS OTPE3KOB U yT-
3) [lepnenauKynsipHBIE 1 JIOB, CMEXHBIX U BEPTUKAIBHBIX YIJI0OB, MEPIEHAUKYIISIPHBIX NPSIMBbIX;
2 b y 5
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npsiMble OCHOBHOE CBOMCTBO MPSMOM.
Knaccugpuyuposamo yriwi.
6 AKCHOMBI 1 Jloka3zbieams: TEOPEMBI O TIEPECEKAIOIIMNXCS MPSIMBIX, O CBOMCTBAX
CMEKHBIX U BEPTUKAIBHBIX YTJIOB, O €AUHCTBEHHOCTH NPSIMOM, IEPIIEH-
Tlosropenne n cucrema- 1 JMKYJISIPHON JTAaHHO#M (CiTydail, KOria TOYKa JISKHUT Ha JaHHOM IPSMOi).
TH3AIHS YIeOHOTO MaTe- Haxooump [UIMHY OTpPE3Ka, TPaJyCHYIO MEPY yIJIa, HCIONb3ys CBOWCTBA
purajia WX U3MEPEHHH.
H300pasicamsb ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPUUECKUE
KontponbsHas padota Ne 1 1 _
buUrypsl: OTpE30K, JIyY, YIoJl, CMEXKHbIC U BEPTUKAIbHbBIC YTJIbl, IEPIICH-
JIUKYJISIPHBIE TIPSIMbIE, OTPE3KU U JIyYH.
IlosacHamb, 4TO TAKOE AKCUOMA, OIIPEIEIICHHUE.
Pewamyp 3aaun Ha BBIYMCIICHUE U I0KA3aTEIbCTBO, IPOBOIS HEOOXO11-
MBbIE€ JJOKa3aTEIbHbIE PACCYKICHUS
I'naea 2
18
TpeyrojabHuKku
7 PaBHbIEC TPEYTOIBHUKMU. 2 Onucwvigamsv CMBICI TIOHATHS «paBHBIE GUTYPBI». [[pUBOAUTE TPUMEPHI

BricoTa, mennana, Onc-

paBHBIX QUryp.
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CEKTpHCa TPEYroJbHUKA H3z006pasicams 1 HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHHE, paBHOOE -
PEHHBIE, IPSMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE TPEYTOJIbHU-
8 IlepBeIii 1 BTOpOH NpH- 5 KU U UX DJIEMEHTHI.
SHaKH paBCHCTBA TPE- Knaccugpuyuposamsv TpeyroibHUKY 1O CTOPOHAM U YTJIAM.
YT'OJIbHUKOB Dopmyruposams:
onpeodenenus; 0OCTPOYroJIbHOTO, TYIIOYTOJIbHOI0, MPSMOYTOJIBHOTO, PaB-
9 Pasrobepenmbiit Tpe- 4 HOOEIPEHHOT0, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJILHUKOB;
YTOJBbHHK 1 €T0 CBOU- OUCCEKTPHCHI, BBICOThI, MEUAHBI TPEYTOJILHUKA; PABHBIX TPEYTOJIbHHU-
cTBa KOB; CEpEIMHHOTO MEPIECHIUKYJIISIpa OTPE3Ka; MEPUMETPa TPEYTOJIbHUKA,;
ceoticmea: paBHOOEIPEHHOT'O TPEYTOJIbHUKA, CEPEUHHOTO MEPIEHANKY-
10 [Tpuznaku paBHOOE - 2 . .
Jsipa OTpe3Ka, OCHOBHOTO CBOMCTBA PaBEHCTBA TPEYTOJILHUKOB,;
PEHHOTO TPEYTroJbHUKA .
NPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB, PABHOOEPEHHOTO TPEYTOJIbHUKA.
- Jokaszvieams TEOPEMBI: 0 €TUHCTBEHHOCTH MPSMOH, TEPIICHANKYIISIPHON
11 Tperuil npu3HaK paBeH- 2 . . . .
TAHHOM (CITydJaid, KOT/1a TOYKa JISKUT BHE TJAHHOUM MPSMOM); TPH MpHU3HA-
CTBa TPEYTOJbHUKOB
Ka PaBEHCTBA TPEYTrOJIbHUKOB; MPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHU-
Ka; TEOPEMBI O CBOMCTBAX CEPEIUHHOTO MIEPIICHIUKYJIISIpa, paBHOOEAPEH-
12 TeopeMsl 1 > TCOp pea PIEHIUKYIIAPA, P ap
HOTO ¥ PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
ToBTOpEHHE 1 CHCTEMa- 1 Pazvacnams, 9T0 Takoe TeOpemMa, OMUCHIBATh CTPYKTYPY TeopemMbl. O0b-

TU3aIMs y4eOHOro mMarte-
puana

SCHSITh, KAKYIO0 TEOPEMY HA3bIBAIOT OOPATHOM JaHHOM, B UEM 3aKIH0YaET-
CsL METOJ JOKA3aTENbCTBA OT NPOTUBHOTO. [[pUBOINTE MPUMEPHI UCIIOb-
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KoutposnbHas pabota 1 30BaHMS ATOT'O METO/A.
Ne 2
Pemnats 3a1aun Ha BEIYMCIICHUE U JJOKA3aTEIbCTBO
I'naga 3
IMapanueabHbie npavMbie. Cymma 16
YIJIOB TPEYroJbHUKA
13 [TapannenbHble npsiMble 1 Pacnosnasams Ha yepTexax napajuieabHble IPSIMbIE.
N300paxaTh ¢ MOMOUIbIO JIMHEWKH U YTOJIbHUKA MapaJljiesIbHbIE MIPSIMBIE.
14 IIpy3HaKy napaienabHO- 2 Onucwlgams yriibl, 00pa30BaHHBIC MPU NIEPECECUCHUH JIBYX MPSMBIX CE-
CTH TIPSIMBIX KyIICH.
Dopmynruposams:
15 CpoiicTa napaiens- 3 onpeodenenuys; TMapalIeIbHBIX MPAMBIX, PACCTOSHUS MEXKTY ITapaJlIeIb-
HBIX HP;IMBIX HBIMH MIPAMBIMH, BHEIIHETO YIJIa TPEYTOJbHUKA, TUIIOTEHY3bI U KaTETa;
ceoticmea: apaliedbHbIX MPSMBIX; YIIIOB, 00pa30BaHHbBIX MPH Iepece-
16 CyMMma yrioB Tpeyrob- 4 .. _
YEHUH MapajIeNbHBIX IPSIMBIX CEKYIIEH; CyMMBbI yJIOB TPEYTOJIbHUKA,
HUKA .
BHEIIHETO yIJla TPEyroJIbHUKA; COOTHOIICHUN MEX]Ty CTOPOHAMH U yT-
8 JaM# TPEYTOJIbHUKA; TPSIMOYTOJIBHOTO TPEYroJIbHUKA; OCHOBHOE CBOM-
17 [IpssMOyTOIBHBI Tpe- 2 pey > IPAMOYT pey ’

YTOJIBHUK

CTBO IIapalJICIbHBIX ITPAMBIX;
npusHaku. NnapajlyiCIbHOCTU IIPSAMBIX, PaBCHCTBA IPAMOYI'OJIbHBEIX TPC-
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18 CBoiicTBa NPSMOYTOJIb- 2 YTOJIbHUKOB.
HOT'O TPEYTOJIbHUKA loxaszvleams: TEOPEMBI O CBOMCTBAX MNapAJIEIBHBIX MPSIMBIX, O CyMME
YTJIOB TPEYTOJBbHHUKA, O BHEIIHEM YIJIE TPEYTOJIbHUKA, HEPABEHCTBO TPE-
KonrponbHas pabora Ne 3 1 YI'OJIBHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YIJIOB TPEYTOJIbHUKA, TE€O-
PEMBI O CBOMCTBAX NPSIMOYTOJIBHOTO TPEYTrOJbHUKA, IPU3HAKY TTapal-
JIENBbHBIX NPSIMBIX, PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewams 3anaun Ha BBIYUCIEHUE U I0KA3aTEIbCTBO
I'naga 4
OKpy:KHOCTH U KPYT. 16
I'eomeTrpuyeckue MoCcTpoeHuUst
19 ['eoMeTpuyeckoe MeCTO 2 llosacHuamp, 4TO TaKoe 3a71a4a Ha MOCTPOEHUE; TEOMETPUUECKOE MECTO
To4YeK. OKpPYKHOCTb U touek (I'MT). IlpuBoauts npumepsl I MT.
KpyT H306pasxcame Ha pUCYHKaX OKPYXKHOCTb U €€ 3JIEMEHTHI; KacaTeJIbHYIO K
OKPYXHOCTH; OKPYKHOCTb, BIMCaHHYIO B TPEYTOJIbHUK, U OKPY’KHOCTD,
20 Hekoropsie cBoncTBa 3 OMMCAHHYIO OKOJIO Hero. ONUChIBaTh B3aUMHOE PACTIONI0KEHUE OKPY K-

okpyxHocTH. Kacarens-
Has K OKPY>KHOCTH

HOCTH U IIPSAMOMU.
Qopmynuposams.
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21 OmnucaHHas ¥ BIIMCAaHHAS 3 onpeoeneHusi: OKPYKHOCTH, KpyTra, UX 3JIEMEHTOB; KacaTeJIbHOM K
OKpPY>KHOCTH TPEYTOJIb- OKPY>KHOCTH; OKPY’KHOCTH, OIIICAHHOM OKOJIO TPEYTOJIbHUKA, U OKPY K-
HUKa HOCTH, BIIUCAHHOM B TPEYTOJIbHUK;
ceoticmea: cepelMHHOro nepneHaukyisipa kak ' MT; OuccekTpucsl yria
22 3ajiauu Ha OCTPOCHUE 3 kak ['MT; kacaTeapHON K OKPYKHOCTH; TUAMETPA U XOPAbL; TOYKH Mepe-
CEUEHMSI CEPEIMHHBIX EPIEHANKYIISIPOB CTOPOH TPEYTrOJbHUKA; TOUYKU
23 Merton reomeTpuyeckux 3 niepeceueHnss OUCCEKTPHUC YIJIOB TPEYTOJIbHHKA,
MECT TOHCK B 3a/latiax Ha NpusHAaKu KacaTeIbHOI.
TOCTPOCHHE Jlokazbieamp: TEOPEMBI O CEPEAUHHOM MEPIEHAUKYIIAPE U OUCCEKTPUCE
yria kak [ MT;
[ToBTOpEHUME U cucTEMa- 1 . .. .
O CBOMCTBax KacaTeiabHON; 00 OKPY>KHOCTH, BHUCAHHON B TPEYTOJIbHUK,
TU3alMs y4eOHOro mare- . , .
OMKMCAHHOW OKOJIO TPEYTrOJIbHUKA; MPU3HAKU KacaTeIbHOM.
nasia
p Pewiams 0CHOBHBIE 33]Ja4M HA IOCTPOCHUE: IOCTPOCHUE YTIIa, PABHOTO
JAHHOMY; TIOCTPOCHHUE CEPEAMHHOIrO MEePIEHINKYISpa TaHHOTO OTPE3Ka;
KonrposbHas pabora Ne 4 1 Y P P P Y pesia,

MMOCTPOEHUE NPSAMOU, MPOXOAAIIEN Yepe3 TaHHYI0 TOUKY U NIEPIIECHANKY-
JISTPHOM TAHHOM MPAMOM; MOCTPOEHUE OMCCEKTPUCHI TAHHOTO yTJia; Mo-
CTPOEHHUE TPEYTOJIbHHUKA MO JIByM CTOPOHAM M YIJ1y ME¥XK]1y HUMU; 10
CTOPOHE Y JBYM HPUJIEKAIIUM K HEN yTrilaMm.

Pewarts 3agaun Ha noctpoenune metogoMm ['MT.

Cmpoums TPEYTOJBHUK MO TPEM CTOPOHAM.
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Pewams 3a1aun Ha BBIYUCIICHHE, JOKA3ATEIBCTBO U IOCTPOCHUE
O0o0menue
U CHCTeMaTH3alus 3)
3HAHMI yYalmxcst
VYrpaxHeHus AJis MOBTOPEHUSI Kypca 4
7 xnacca
Kountponbnas pabora Ne 5 1
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I'naga 1
22
YeTbIpéxyroJbHUKH
YeThIpEXYTOJIBHUK U €70 2 llosachamyb, 4TO TaKOE YETHIPEXYTOJBHUK. ONMUCHIBATH AIIEMEHTHI YETHI-
DJIIEMEHTHI PEXYTONbHUKA.
Pacnosnasams BIyKIIbIE U HEBBITYKJIIBIE YETBIPEX YT OJIBHUKHY.
Iapannenorpamm. Con- 2 U300pasicames v HAXOUTH HA PUCYHKAX YETHIPEXYTOIBHUKH PA3HBIX BU-
CTBa IapajuicjiorpamMmma OB U UX DJICMCHTHI.
Dopmyauposams.
IIpusnaku mapanesno- ? onpeodenenus; TapajlIelorpaMMa, BEICOTHI apalIeorpaMMa; IPSIMO-
'paMMa YroibHHUKa, poM0Oa, KBaJpara; CpeAHell JMHUI TPEYTOIbHUKA; TPAIIEIUH,
BBICOTBI TPAIECIUM, CPEAHEN JIMHUU TPaNeUnn; IEHTPAIBHOTO yria
[IpsiMOyTOJIbHUK 2 .
OKPY’KHOCTH, BHIUCAHHOTO YIJIa OKPY’KHOCTH; BIIMCAHHOTO U ONMCAHHOTO
YETBIPEXYTOJIbHUKA;
Pom6 2 P ’
ceoticmea: mapajieraorpaMMa, IpsMoyrojibHUKa, poM0a, KBajapaTa,
CPEIHUX JIMHUM TPEYTOJIbHUKA U TPAIELUH, BHUCAHHOTO YIJIa, BIIUCAH-
KBanpar 1 pea Tpeyr TpallciH, yrd,
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KontponsHas pabota 1 HOT'O U OIIMCAHHOT'O YETHIPEXYTOJIbHUKA;
No 1 npu3Haxy: napajiesorpaMmma, IpsiMoyrojbHUKa, poM0Oa, BIMCAHHOTO U
OIIMCAHHOTO YETHIPEXYTOJIbHUKA.
7 Cpenusist muHUsE Tpe- 1 Jloka3zbieams: TEOPEMBI O CYMME YIJIOB YETBIPEXYTOJIbHUKA, O TPayC-
YToOJIbHHKaA HOW MEpe BIMCAHHOTO YyTiia, 0 CBOMCTBAX U MPU3HAKAX Mapajlieiorpam-
Ma, MPSIMOYTOJIbHUKA, poM0Oa, BIIMCAHHOTO U OMMCAHHOTO YEThIPEX-
8 Tpamenus 4 YTOMbHAKA.
9 IlenTpanbHbIe 2 Illpumenams U3y4eHHBIC ONPEICIICHUS, CBOMCTBA U MMPU3HAKHU K pPelie-
Y BIIMCAHHBIC YIJIbI HUIO 3a4a4
10 BnucanHble 1 onucaH- 2
HBI€ YETBIPEXYTOJIbHUKHU
KontponsHas pabota 1
No 2
I'naga 2
16

IHoxo6me TpeyrojiLbHUKOB
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=
=
11 Teopema Paneca. Teo- 6 Dopmynuposams:
peMa o MponopLUUOHATb- onpeoenerue OJJOOHBIX TPEYTOIbHUKOB;
HBIX OTpe3Kax ceolicmea.; MeIMaH TPEYroJbHUKA, OMCCEKTPUCHI TPEYTOJIbHUKA, Iepece-
KAIOIINXCS XOP/I, KacaTeIbHOW U CeKYIEeH;
12 IlonobHbIe TpEyronbHY- 1 Nnpu3HaKu nNoao0ust TpeyroJIbHUKOB.
K1 Jloxa3zvieamn:
meopemyi: Paneca, 0 NPONOPLUHUOHATBHBIX OTPE3KAX, O CBOMCTBAX MEIH-
13 TlepBblii mpu3HaK nozo- > aH TPEYroJIbHUKA, OUCCEKTPHUCHI TPEYTOIbHUKA;
Oust TPEYTOIBHIKOB ceoticmea; TIEPECEKAIOIUXCS X0/, KACATEIbHOM U CEKYIEH;
npusHaKy MoA00Us TPEyroJIbHUKOB.
14 Bropoii u TpeTuii npu- 3
3HAKHU TI0JTI00MS Tpe- Ipumensmo V3ydeHHBIC ONIPECIICHUS, CBOMCTBA U MPU3HAKH K pellie-
YIrOJIbHUKOB HHUIO 3a/1a4
KouTtponbHas paborta 1
Ne 3
I'naga 3
14

Pemenue NPpAMOYI0JIbHBIX
TPE€YIroJbHHKOB
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15 Mertpuueckue COOTHO- 1 Dopmynuposams:
HICHUS B IPSIMOYTOJIbBHOM onpeodenenus: CUHyca, KOCUHYCa, TAHT€HCa, KOTaHT'e€HCca OCTPOro yriia
TPEYroJIbHUKE IPSIMOYTOJILHOTO TPEYTOJIbHUKA;
C601CMEa. BHIPAKAIOIINE METPUUECKUE COOTHOIICHUS B IPSIMOYTOJIb-
16 Teopema Iugaropa 5 HOM TPEYTOJIBHUKE U COOTHOLIEHHUS MEXAY CTOPOHAMU U 3HAYECHUSMHU
TPUTOHOMETPUUYECKUX (PYHKIMH B MIPSIMOYTOIHHOM TPEYTOIbHHUKE.
Kontponbhas pabora 1 3anucwvléams TPUTOHOMETPUYECKUE (DOPMYIIBI, BEIPAXKAIOIIUE CBA3b
Ne 4 MEX/1y TPUTOHOMETPUYECKUMH (PYHKIIUSAMU OJHOTO U TOTO K€ OCTPOTrO
yria.
17 Tpuronomerpuueckue 3 P
ewiams MPSAMOYTOJIbHBIE TPEYTOJIbHUKHU.
HKIIUM OCTPOTO yria
(bymin Tporo yt Jloxa3zvieamn:
NPsIMOYTOJIBHOTO Tpe-
meopemy 0 METPUUECKUX COOTHOLIEHUSAX B IPSIMOYTOJIbHOM TPEYTOJib-
yTOJIbHUKA :
Huke, Teopemy [ludaropa;
@ opmynvl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJHOTO U
18 Peuienne npsiMoyroib- 3
TOTO 7K€ OCTPOro yIJa.
HBIX TPEYTOJIbHUKOB
Bv1600umb 0CHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO U 3HAUCHUSI CH-
Hyca, KOCUHYCa, TAHT€HCA U KoTaHTeHca AJist yriioB 30°, 45°, 60°.
KouTtponbHas pabota 1 yea, yea, Ly >

Ne 5

Ipumensimob U3y4eHHBIEC ONIPEACIICHUS, TEOPEMBI U (hOPMYIIBI K perrie-
HUIO 3a]1a4
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I'nasa 4
MHOroyrojibHUKH. 10
Iliomaas MHOTOYroJIbHMKA
19 MHOroyroJIbHUKH 1 Toschamb, 9TO TaKoe IUIOIIAb MHOTOYTOJIbHUKA.
OnwuceIBaTh MHOTOYTOJIBHUK, €TO AJIEMEHTHI; BEITYKITBIC U HEBBITYKJIBIE MHO-
20 [TonsTHe mowmanu 1 TOYT'OJIHUKH.
MHOT'OYTOJIbHUKA. N300pakaTh 1 HAXOJUTh HA PUCYHKaX MHOTOYTOJIbHUK U €0 3JIEMEHTbI; MHO-
TOYTOJIEHUK, BIUCAHHBIN B OKPYKHOCTh, © MHOTOYTOJIbHHK, OTIICAHHBIA OKO-
[Imomaae MpsAMOyroJbHHUKA
JI0 OKPYKHOCTH.
Dopmynuposamsw.
21 [Tnomane mapamienorpam- 2 PMYIUP
a onpeoeneHus: BINCAHHOTO ¥ OMIMCAHHOTO MHOTOYTOJIBHUKA, IIOIAAH MHOTO-
M
yrOJIbHUKA, PABHOBEJIMKUX MHOTOYTOJIbHUKOB;
OCHOBHble c80licmaa TIOLTa ! MHOTOYTOJIbHUKA.
22 [Inomane TpeyroiabHUKa 2 s yr
Hoxazvieamsb: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO N-YTOJIBHHUKA, TUIOIAAN
23 O —— 3 NPSMOYTOJIbHUKA, IJIOLIAAN TPEYToJIbHUKA, TUIOIAIHN TParenu.
IIpumenams U3y4eHHBIE ONIPEICICHNS, TEOPEMBI M (POPMYIIBI K PEIICHHUIO 3a-
KonTponbHas pabora Ne 6 1

au
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IloBTOpEHUE
U CHCTeMATH3alus 8
y4eOHOro MaTtepuana
VYrpaxHeHus A7 IOBTOPEHUs Kypca 8 7
KJ1acca
KonTponsnas padora Ne 7 1
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IHoypouHoe mianupoBanue. I'eomerpus. 9 kiiace

(2 yaca B Henento, Bcero 70 4acon)

1
o g Conep:xkanue yueonoro | KoauuectBo XapakTepuCTHKA OCHOBHBIX BH/I0OB J1eSITEeJIbHOCTH YUYeHHKA
=
E S & MaTepuaJia JacoB (Ha ypoBHe Yy4eOHBIX JIeiicTBHI)
s <
=
I'nasa 1
16
Pemienue TpeyroJibHUKOB
1 Cunyc, KOCUHYC, TaH- 2 Dopmyruposams:
TEHC U KOTAHTEHC yIJia onpeoenenus; CUHyca, KOCUHYCa, TAHT€HCa, KoTaHTeHca yria ot 0 10
or 0 mo 180 180 ;
ce0licmeo CBS3M JUIMH THaroHajiell 1 CTOPOH IMapalijieiorpaMmma.
2 Teopema kocunycos 3 Dopmyauposamsv M Pa3bACHATH OCHOBHOE TPUTOHOMETPHUUECKOE TOXK/IEC-
CTBO. BBIUNCIIATH 3HaUCHNE TPUTOHOMETPHUECKON (DYHKITUHU yTJIa 110
3 Teopema cuHycoB 3 3HAUEHHIO OJHON M3 €ro 3aJaHHbIX (QYHKIHIA.
Dopmynuposams M 1OKA3bIBATh TEOPEMbI: CHHYCOB, KOCUHYCOB, CJIE/I-
4 Pemenue TpeyroibHu- 3
CTBHUSI U3 TEOPEMBI KOCHUHYCOB U CUHYCOB, O TIJIOIIAIX OMMUCAHHOTO MHO-
KOB
rOyroJibHUKA.
3anucvieams ¥ 1OKa3bIBaTh (HOPMYIIBI 1711 HAXOXKICHUS TUTOMIAAHN TPE-
5 DopMyJIbI 1J11 HAXO0XK- 4 . . .
YTOJIBHUKA, PAJNYCOB BIIMCAHHOW U OMMMCAHHOW OKPY>KHOCTEH TPEyTroib-
JICHUsI TUIOIIATU Tpe-
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YTOJIbHHUKA HUKa.
KoHTpobHas paGoTa 1 Ilpumensmob U3ydeHHBIC ONIPEACIICHUS, TEOPEMBI U (hOPMYIIBI K PEIICHUTO
No 1 3aaa4d
I'naga 2 8
IIpaBWwibHbIE MHOTOYI0JIbHUKH
6 [IpaBuriIbHBIE MHOTO- 4 Tlosicnsamyb, 4TO TaKOE UEHTP U LEHTPAIIbHBIN YTOJ TPaBUIBHOTO MHOTO-
YTOJIbHUKU U UX CBOW- YI'OJIbHUKA, CEKTOP U CErMEHT Kpyra.
CTBa Dopmynuposams:
onpeoenenue MPaBUILHOTO MHOTOYTOJILHUKA;
7 JIHa OKPYKHOCTH. 3 c8olicmea MPABUIIBHOTO MHOTOYTOJIbHUKA.
[Inommans kpyra Jloxazvieams CBOMCTBA MPABUWIBHBIX MHOTOYTOJIbHUKOB.
3anucvieams 1 pa3zbACHATH (POPMYIIBI ITUHBI OKPYKHOCTH, TIIOIIATN
KontponsHas paboTa 1 KpyTa.
No 2

3anucwvlieams 1 10Ka3bIBATh (HOPMYJIBI AJTUHBI AYTH, IJIOLIAAN CEKTOPA,

(bopMyIIbI ISl HAXO0XKICHHS paIiyCOB BIMCAHHOW U ONTMCAHHOUN OKpPYX-
HOCTEH MTPAaBUJIBHOTO MHOTOYTOJIbHHKA.

Cmpoums ¢ TOMOIIBIO IUPKYJIA U JINHENKH NPAaBUIIbHBIE TPEYTOJIBHUK,
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YEeTHIPEXYTOJbHUK, IECTUYTOJIbHUK.
Ipumenamo ¥3ydeHHBIE ONPENEICHHS, TEOPEMBI U (DOPMYIIBI K PEIICHUIO
3asa4y
I'nasa 3
JlekapToBBI 11
KOOPAMHATHI HA TUIOCKOCTH
8 Paccrostnue Mexy nBy- 3 Onucvleams PAMOYTOIBHYIO CUCTEMY KOOPAMHAT.
Ms TOYKAMHU C 33]IaHHbI- Dopmynuposams. onpeneneHne ypaBHeHus GUTYPBI, HEOOXOAUMOE U
MU KoopauHaTtamu. Ko- JIOCTATOYHOE YCJIOBUS MAPAIICIBHOCTH ABYX MPSMBIX.
OpAMHATHI CEPEANHBI OT- 3anucvieams ¥ 1OKa3bIBaTh (POPMYIIbI PACCTOSHUS MEXKY IByMsI TOUKa-
pe3ka MU, KOOPJIMHAT CEPEIUHBI OTPE3KA.
Bv1600ums ypaBHEeHHE OKPY>KHOCTH, 0011Iee ypaBHEHHE MPSIMOM, ypaBHe-
9 YpaBHeHHE QHUTYPEL. 3 HUE TIPSIMOM C YTIIOBBIM KO3 DUITMEHTOM.
YpaBHECHUE OKPYKHOCTH okazvieames HEOOXOIUMOE U JOCTATOYHOE YCIOBUE MAPAILICILHOCTH
JIBYX TPSIMBIX.
10 YpaBHeHue npsMon 2
Ipumensmo V3y4eHHBIC ONIPEACIICHUS, TEOPEMBI U (HOPMYIIBI K PEIICHUIO
11 VYrioBoit koaddurpent 2 3ana4
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MPSIMOU
KonTponbnas pabota 1
Ne 3
I'naga 4
12
BekTopsl
12 [TonsTHE BEKTOPa 2 Onucvieamp NOHATHS BEKTOPHBIX M CKAISAPHBIX BEJIMYUH. MInmocTpupo-
BATh TIOHATHE BEKTOPA.
13 KOOpI[I/IHaTBI BCKTOpa 1 (DOpMy]lupogamb;
onpedenenus; MOy BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEK-
14 Croxenne u BbIYUTAHHE 2 TOPOB, KOOPMHAT BEKTOPA, CYMMBbI BEKTOPOB, PA3HOCTH BEKTOPOB, IIPO-
BCKTOPOB THBOIIOJIO)KHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCJI0, CKAIIIPHOTO
IPOM3BENIEHHUS BEKTOPOB;
15 YMHOKEHHE BEKTOpa Ha 3 - )
c601icmea: PaBHBIX BEKTOPOB, KOOPIMHAT PABHBIX BEKTOPOB, CIIOKEHHS
4UCII0
BEKTOPOB, KOOPIMHAT BEKTOPA CYMMBI M BEKTOPA Pa3HOCTH JIBYX BEKTO-
OB, KOJUTMHEAPHBIX BEKTOPOB, YMHOXKEHHUS BEKTOPA Ha YUCIIO, CKAJISAP-
16 CxaJIIpHO€E IIPOM3BEIE- 3 POP, P POB, ¥ P ’ P

HUE BEKTOPOB

HOTO MMPOU3BCACHHA IBYX BECKTOPOB, IICPIICHAUKYIIAPHBIX BEKTOPOB.

,ZZOKCL’)’blGaI’I’Ib TCOPCMbI. O HAXOXKACHNHN KOOPAHNHAT BCKTOPA, O KOOpAHWHA-
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KontponsHas paboTa 1 Tax CyMMBI U Pa3HOCTU BEKTOPOB, 00 YCIIOBUHU KOJUTMHEAPHOCTH JBYX
No 4 BEKTOPOB, O HaX0KJICHUHU CKAISIPHOTO TIPOU3BEICHUS ABYX BEKTOPOB, 00
YCJIOBUH TIEPIICHIUKYJISIPHOCTH.
Haxooumw xocunyc yria Mexay IByMsl BEKTOpaMH.
Ilpumensmop U3ydeHHBIC ONIPEEICHUS, TEOPEMBI U (DOPMYJIBI K PEIICHUIO
3a71a4
TI'nasa 5
I'eomeTpuueckue 13
npeodpa3oBaHus
17 JIBrxenue (mepemeriie- 4 Ilpueooums ipuMepsl peoOpazoBaHus Guryp.
Hue) purypsl. [lapan- .
. OmnuceiBaTh IpeoOpazoBanus GUTyp: MapamuieIbHBIN EPEHOC, OceBas
JICTBHBIN TIEPEHOC
CUMMETpHSI, IICHTPaIbHAS CHMMETPHS, TTOBOPOT, TOMOTETHSI, ITOJ00HE.
D :
18 OceBas u eHTpaabHas 4 OpMyIuposambe
cummerpra, TTOBOPOT onpeodeiienus; TBWKCHUS; paBHBIX (PUTYpP; TOUYECK, CAMMETPHYHBIX OTHO-
CUTEJIBHO MPSIMOi; TOUEK, CHMMETPUYHBIX OTHOCUTEIHLHO TOUYKH; (pury-
19 TomoreTus. ITonooue 4 PBI, UMEIOIIIEH OCh CUMMETPHUH; (PUTYPBI, UMEIOIICH IIEHTP CHMMETPHUH;
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buryp oA00HBIX (UTYD;
ce0licmea. BUXKEHHUSI, apalieIbHOTO TIEPEHOCa, OCEBOM CUMMETPHUH,
KonTpossHast pabora 1 LEHTPAJIbHOM CUMMETPHUH, IOBOPOTA, TOMOTETHH.
Ne S /loxaszbleams TEOPEMBI: O CBOMCTBAX NapajuIeIbHOrO MEPEHOCcA, OCEBOM
CUMMETPUH, LICHTPAIBHOU CUMMETPHUH, IOBOPOTA, TOMOTETHUH, 00 OTHO-
IIEHUH TUTONIaAe MOTOOHBIX TPEYTOJIbHUKOB.
Ilpumensmo U3ydeHHBIC ONPENEICHUS, TEOPEMBI U (POPMYJIIBI K PELICHUIO
3a/a4y
IHoBTOpPEHME
U CHCTEeMaTH3alus 10
yueOHOro MmarepuaJjia
VYnpaxxueHnus aJisi TOBTOPEHUS Kypca 9
9 knacca
Kontponbnas pabota Ne 6 1
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Onucanue y4e0HO-MeTOAMYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 odecreye-
HHA 00pa30BaTEJIHLHOIO NpoLecca

1.HopmartuBHbIe 10KyMeHTHI: [IpuMepHas mporpamMmma OCHOBHOTO 0OIIero o0pa3oBaHus MO Ma-
TEeMaTHKe
2.Y4eOHUKH: TI0 MaTeMaTHKe il 5S—O6 KiaccoB, mo anredpe i 7-9 KiaccoB, IO TEOMETPUHU
g 7—9 Kiaccos.

» VMK H..Bunenkun«MaremaTtuka» 5,6

= YMK }O.H.MakapsrueB « Anredpay» 7-9

* YMK JI.C.AtanacsH «I'eomerpust 7-9»
3.HayuHnas, HayyHO-TIOMy/IsIpHAsA, UCTOPUYECKAsl IUTEpATypa.
4.CripaBOYHbIC mocoous (PHIMKIIONEINH, CJIOBapH, CIIPaBOYHUKHU o
MaTeMaTHUKe U T.I1.).
5.ITewyarnbie mocobusi: [TopTpeThl BBIOAIONIMXCS ACSITENICH MATEMAaTHKH.
6.1HpopManiMOHHBIE CpelICTBA

*  MynbpTuMenuiiHpie 00ydaronue MporpaMmbl U AJEKTPOHHbIE ydeOHble M3aHus MO0 OC-
HOBHBIM pa3zesiaM Kypca MaTeMaTHUKH.

7. TexHuueckue cpeacTBa 00ydeHus
e Kowmmbrorep.

e  MynbTUMEIUWHBIN ITPOEKTOP.

e DKpaH HaBECHOM.
8. YueOHo-mpakTHyecKoe 1 yueOHO-1ab0paTopHOE 000pyAOBaHHUE

e Jlocka MarHuTHasl.

e KOMIUIEKT YepTeKHBIX HHCTPYMEHTOB (KIACCHBIX U pa3aTOYHBIX): JMHEIHKA, TPaHCIIOP-
Tup, yroisauk (30°, 60°, 90°), yronbauk (45°, 90°), HUPKYIIb.

e KOMIUIEKTHI MIIAHUMETPUYECKUX U CTEPEOMETPUUECKUX TeJ (AEeMOHCTPAIIMOHHBIX U Pa3-
JTATOYHBIX ).

o KomrutekT st MogenupoBanus (IBeTHast Oymara, KapToH, KallbKa, KJIeH, HOXKHUIIBI, TUTa-
CTHJIVH).
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1.®enepanbHblii neHTp uHboOpM http://fecior.edu.ru

2. Enunas xoyutekius nudpoBhIX o0pa3zoBaTenbHbIX pecypcoB http://school-collection.edu.ru
3. «Kapman s yuutens maremaTuku» http://karmanform.ucoz.ru.

4. 5l uny Ha ypoK MaTeMaTHKH (MeToan4YecKkue pa3padboTku): Www.festival.1sepember.ru
5. Ypoku — KOHCIIEKTBI WWW.pedsovet.ru

6. http://www.alleng.ru

7. http://www.proskolu.ru/org

8. www.metod-kopilka.ru

9._http://www.it-n.ru/

10. http://www.1september.ru/

11. http://www.matematika-na.ru/index.php on-Jyiaiig TeCTbl 10 MATEMATUKE

12. http://www.edu.ru/

13. http://fcior.edu.ru/

14. http://urokimatematiki.ru

15. http://intergu.ru/

16. http://www.openclass.ru/
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OueHka JIAHUPYEMBIX Pe3yJIbTATOB

Cucrtema OLIEHKU AOCTIKCHHS IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS OCHOBHOM 00Opa3oBa-
TEIBHON MPOTPaMMBbl OCHOBHOTO OOIIEro 0O0pa30BaHMs HPEAIOIaraeT KOMIIEKCHbI NO0X00 K
ouenKe pe3yibmamog OOPa30BaHUSA, MO3BOJIAIOMIMN BECTH OIEHKY JOCTHXKEHHs o0ydaro-
IMUMHCS BCEX TPEX TPYMNI PEe3ylIbTaTOB OOpa30BaHUS: JIUYHOCHHBIX, MEMANPEeOMEenmHbIX 1
npeomemmuuix.

Cucrema OLICHKH TPEyCMAaTPUBACT YPOGHEBbLI HOOX00 K COJICP)KAHUIO OLIEHKH ¥ UHCTPY-
MCHTApPUIO IJId OLUCHKU NOCTHUIKCHUS IJIAHUPYCMBIX PE3YJIbTATOB, 4 TAKKC K IMPCACTABIICHHUIO U
UHTEPIIPETAUHU PE3yIbTaTOB H3MEPEHHI.

O,Z[HI/IM u3 HpO?IBJIeHI/Iﬁ YPOBHECBOI'0O nmoaxoga sBJIACTCA OLCHKA MHAWBUIYAJIbHBIX 06pa30-
BAaTEJIbHBIX JOCTH)KEHHH HAa OCHOBEMETO/A CIIOKEHHSA», MPHU KOTOPOM (PUKCHUPYETCSl TOCTH-
YKEHHE YPOBHSA, HEOOXOAMMOTO JIsl YCIEIIHOTO MPOIOIHKEHUST 00pa30BaHMs U PeabHO JOCTHTa-
€MOro OOJIBIIMHCTBOM YYAI[MXCS, M €ro MPEeBBIIICHUE, YTO IO3BOJISICT BHICTPAMBAaTh WH/AWBU-
JyalbHbIE TPAGKTOPUH IBMXKEHUS ¢ YUETOM 30HBI ONMDKaiIIero pa3BuTusi, GopMupoBaTh MoJo-
KHUTEIFHYIO YIeOHYIO U COIMATBbHYIO MOTHBALIUIO.

Oco0eHHOCTH OLICHKHM IPeIMETHBIX Pe3yJIbTATOB

OmneHka NpeIMEeTHBIX pe3yJbTaTOB NPEACTaBIsIET COOOM OIEHKY IOCTIKEHHUS 00ydaro-
IIMMCS TUIAHUPYEMBIX Pe3yJIbTaToOB M0 OTAEIbHBIM IpeAMETaM.

@dopMupOBaHUE ITUX PE3YJIBTATOB 00ECIEUNBACTCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa-
30BaTEJIbHOIO Mpolecca — y4yeOHBIX MPEAMETOB.

OCHOBHBIM 00bEKTOM OIICHKH MPEAMETHBIX PE3yJIbTaTOB B COOTBETCTBHH C TPEOOBAHUSIMU
Cranpapra sBiseTcsi CHOCOOHOCTh K PEIICHUIO y4eOHO-I103HABaTEIbHbIX M y4eOHO-IIpaKTHYe-
CKHX 3aJla4y, OCHOBaHHBIX Ha M3y4aeMOM yuyeOHOM MaTepHalie, ¢ HCIIO0JIb30BAaHMEM CIIOCOOOB
NeHCTBUM, PENEeBAaHTHBIX COJIEPKAHMIO Yy4EOHBIX MPEIMETOB, B TOM 4YHCJIE METalpeIMETHBIX
(O3HABATEIbHBIX, PETYJISTUBHBIX, KOMMYHUKATUBHBIX) IEHCTBUI.

CucreMa OLIeHKH IPeAMETHBIX PE3yJIbTaTOB OCBOECHUS YUEOHBIX IPOrpaMM C y4ETOM ypOB-
HEBOTo 1ojaxona, npunaroro B CraHpapTe, npeamnoiaracT BblaejieHHe 0a30BOr0 YPOBHS /10-
CTHKeHMI KaK TOYKH 0TCYETA NPU NOCTPOCHUU BCEH CUCTEMbI OLIEHKU U OpraHu3aluy UHIU-
BUyaJbHOU pabOThI C O0YUYaIOIMMHUCS.

PeanbHble JOCTHXKEHUS 00YUarOIIUXCSI MOTYT COOTBETCTBOBAaTh 0a30BOMY YPOBHIO, a MOTYT
OTJINYAThCS OT HETO KaK B CTOPOHY MPEBBILLIEHUS, TAK U B CTOPOHY HEJOCTUKEHHUS.

IIpakTKa MOKa3bIBaeT, YTO JJsl OMHCAHUS JOCTIKEHMHA OOydaroIuxcs Lenecoodpa3Ho
YCTaHOBUTH CJIEIYIOIINE NSATh YPOBHEH.

Ba3oBblii ypoBeHb JOCTHKEHHMII — YPOBEHb, KOTOPBIM JAEMOHCTPUPYET OCBOCHHE Y4eO-
HBIX JIEUCTBUM C OMOPHOM CHUCTEMOW 3HAHWUW B pamMKax JuamnazoHa (Kpyra) BbIIEIEHHBIX 3ajad.
OgnageHne 6a30BbIM YPOBHEM SIBJISIETCS IOCTATOYHBIM JIJIsl TPOJODKEHUS 00YUEHUS Ha CIEIYI0-
e cryneHu oOpa3oBaHMs, HO HE MO MPOPHIBHOMY HallpaBieHHI0. JlocTrkeHuto 0a30BOro
YPOBHSI COOTBETCTBYET OTMETKA «yIOBJIETBOPUTEIBHO» (MIIM OTMETKA «3», OTMETKA «3aUTEHO»).

[IpeBbilieHre 6a30BOr0 YpOBHS CBUIETENILCTBYET 00 YCBOGHUM OMOPHOW CHUCTEMBI 3HAHUU
Ha YpOBHE OCO3HAHHOT'O MTPOM3BOJILHOTO OBJIA/ICHUSI YUEOHBIMH JEHCTBUSAMU, a TAKXKE O KpYyro-
30pe, mupoTe (Wi u30UpaTebHOCTH) UHTEpecoB. LlenecooOpa3Ho BHIACIUTH CIEIYIONIUE BA
YpOBHS, NpeBbILIAIOIINE 0A30BbIii:

* IOBBIIEHHBbINl YPOBEHb JOCTI)KCHHUS TUIAHHPYEMBIX PE3YJIbTAaTOB, OLEHKA «XOPOIIO»
(oT™eTKa «4»);

* BBICOKHIl YPOBEeHb JIOCTIIKEHHUS TUTAHUPYEMBIX DPE3yJIbTaTOB, OLIEHKA «OTIHYHO» (OT-
MeTKa «5»).

[ToBBIIIEHHBIA W BBICOKUN YPOBHU JTOCTHXKEHUS OTIMYAIOTCS MO TOJHOTE OCBOCHHUSI TUIAHHU-
PYEMBIX Pe3yJabTaTOB, YPOBHIO OBJIAJCHHS YYCOHBIMU JACHCTBHSIMH U COPMUPOBAHHOCTHIO MH-
TEpPecoB K JaHHOW MPEeIMETHOM 00IacTH.
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WupuBuayanbHble TPAaeKTOPUU OOYydeHHs] O0O0y4aromMXCs, JEMOHCTPUPYIOIIMX MOBBIIICH-
HBII U BBICOKUH YPOBHH JOCTHKCHHH, 11eJIecoo0pa3Ho GopMUpOBaATh ¢ yUETOM HHTEPECOB ITHX
o0yJaromuxcst ¥ MX IUIaHOB Ha Oyaymee. Ilpyn Hanmu4yumM ycTOHYMBBIX WHTEPECOB K ydyeOHOMY
IpeIMETY U OCHOBATEJIbHOW MOATOTOBKH 110 HEMY TaKUe 00Yy4arolUecss MOI'yT ObITh BOBJICUEHBI
B IPOCKTHYIO JEATEIBHOCTh MO MPEIMETY U COPUEHTUPOBAHBI Ha MPOJOLKEHHE OOydeHUs B
CTapIIMX KJIACCAX IO JaHHOMY IIPOQUIIIO.

Jlnst onucaHus MOJATOTOBKM y4allluXcs, YPOBEHBb JOCTHKEHHH KOTOPHIX HHKe 0a30BOro,
11€J1eCO00pa3HO BBIICINUTh TAKXKE J1BA YPOBHS:

* IOHMKEHHBIH YPOBEHb JOCTIKCHHM, OLIEHKA «HEYAOBIECTBOPUTEIHLHOY» (OTMETKA «2»);

* HU3KMIi YPOBEeHb JJOCTI)KEHUI, OLIEHKA «I10X0» (OTMETKA «1»).

Henoctmxenne 6a30Boro ypoBHsi (HOHMKEHHBIA U HU3KWH YPOBHU JAOCTIKEHHH) HUKCUPY-
€TCs B 3aBUCUMOCTH OT 00bEMa U YPOBHSI OCBOEHHOT'O U HEOCBOEHHOT'O COZIEPKaHMsI ITpeIMETa.

Kak nmpaBuiio, mOHM:KeHHBbIH YPOBeHb JTOCTUKEHUI CBUIETEIBCTBYET 00 OTCYTCTBHM CH-
CTEMaTU4eCKOi 0a30BO MOATOTOBKH, O TOM, YTO OOYYarOIMMCS] HE OCBOCHO JaXK€ U IMOJIOBHUHBI
IUTAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBAaMBAET OOJBIIMHCTBO OOYYAIOIIUXCSA, O TOM, YTO
UMEIOTCS 3HAuYMTeNbHble MpoOenbl B 3HAHUSX, JalbHelee oOyueHue 3aTpynHeHo. [Ipu sTom
00yYaromuHCcss MOKET BBIMOJIHATH OT/AETIBHBIE 3a/IaHUs TOBBIIICHHOTO YpoBHs. [lanHas rpymnmna
oOyuaroruxcs (B cpeHeM B xojie 00ydeHus cocTabistomas okoio 10%) tpedyeT cneruanbHON
JMAarHOCTUKY 3aTPyAHEHUI B 00y4eHUH, IPOOEIOB B CHCTEME 3HAHUH M OKa3aHWH IIeJICHAIPaB-
JIEHHOM MTOMOIIY B IOCTHXKEHUHU 0a30BOr0 YPOBHSI.

Hu3kuii ypoBeHb OCBOCHHS IUIAHHPYEMBIX PE3yJIbTaTOB CBUAETENBCTBYET O HAIHYHH
TOJIbKO OTAEJbHBIX (hparMeHTApHBIX 3HAHUH MO0 NpeaAMETY, JalbHellee 00ydyeHne MPaKTUYECKH
HEBO3MOXHO. OOydaronmmMces, KOTOpbIE JEeMOHCTPUPYIOT HU3KUH YPOBEHb JOCTHKEHHM, TPeOy-
eTcs CleualIbHas IOMOILb HE TOJIBKO [0 Y4eOHOMY MpeAMETY, HO U 110 (POPMUPOBAHUIO MOTH-
BallMK K OOYYCHHIO, Pa3BUTHIO HHTEPECA K M3yd4aeMO MPeIMETHONW 00JIaCTH, TOHUMAaHHUIO 3HAa-
YUMOCTU TpeaMeTa A XKU3HU U Jp. TOJIbKO Haludue IOJIOKUTEIBHOW MOTHBALUU MOKET
CTaTh OCHOBOH JIMKBUAIIMY TIPOOEIOB B O0YUECHUH ISl TAHHOM TPYIIITBI 00YJatOLIIXCSl.

OnucaHHBIN BbILIE MOJIXOJ LEI€CO00pa3HO NPUMEHATh B XOJI€ Pa3IMYHbIX IPOLETyp Olle-
HUBAHMS: TEKYLIETO, TPOMEKYTOUHOTO U UTOTOBOTO.

Jlns GopMHpOBAaHUS HOPM OLIEHKH B COOTBETCTBUHU C BbIIEICHHBIMU YPOBHSIMU HE00XO-
JUMO OIUCaTh JOCTH)KEHUs oOydarolierocs 0a30BOro ypoBHS (B TEpMHUHAxX 3HAHUN U YMEHHUH,
KOTOPBIE OH JIOJKEH MIPOAEMOHCTPUPOBATH), 32 KOTOPbIE 00YYarOIUICs 000CHOBAHHO MOJTy4YaeT
OILICHKY «yIOBJIETBOPUTENBHO». [locie 3TOro ompenensrorcs U COAep’KaTeNbHO OIMUCHIBAIOTCS
0osiee BBICOKME MM HU3KHE YPOBHM JOCTHXKEHHMH. BaKHO aKleHTHpoBaTh BHHUMaHUE HE Ha
ommnoOKax, KOTOpble ciaenanl oOydaroluiics, a Ha y4eOHBIX TOCTHXKEHUSX, KOTOpble o0ecnedn-
BAIOT MPOJIBMKEHUE BIEPE] B OCBOCHUU COECP)KaHUS 00pa30BaHuUs.

Jlna ouenku ounamuxu gopmuposanus npeoMemHvlX pe3yabmamoé B CUCTEME BHYT-
PHILIKOJIBHOTO MOHUTOPHUHIA OOpa30BaTeNbHBIX JOCTHXKEHHMH Iieecoo0pa3Ho (uKcHpoBaTh U
aHAJTM3UPOBATh JaHHBIE O CPOPMHPOBAHHOCTH YMEHHI M HABBIKOB, CIIOCOOCTBYIOIIMX OCBOE-
HMIO CHCTeMATHYeCKMX 3HAHMIA, B TOM YHCIIE:

* NEePBUYHOMY O3HAKOMIEHUIO, Ompadomke U 0CO3HAHUIO Meopemudeckux mooenetl u noHsi-
muti(0OIIeHaYYHbIX U 0a30BBIX IS JaHHOW 00JacTH 3HAHWS), CMAHOAPMHBIX ANCOPUMMOS U
npoyeoyp;

* BbIAGIEHUIO U OCOZHAHUIO CYWHOCTU U 0CODEeHHOCmel U3ydaeMbIX 00BEKTOB, IPOILIECCOB U
SIBIICHUI JIEHCTBUTEIILHOCTH (TIPUPOIHBIX, COIMATBHBIX, KYJIbTYPHBIX, TEXHUYECKHUX H JIp.) B CO-
OTBETCTBHM C COJAEP)KaHUEM KOHKPETHOTO Y4eOHOro MpEeAMETa, CO30aHUI0 U UCHOAb308AHUIO
Mooereli N3y4aeMbIX 00bEKTOB M MPOIECCOB, CXEM;

* BbIAGIEHUIO U AHAU3Y CYWECMBEHHBIX U YCIMOUYUBLIX CEA3€ell U OMHOUIeHUL MEXIY 00beK-
TaMH U TIPOIIECCAMH.

ITpu 5TOM 0053aTE€ABHBIMHU COCTABIISAIOIIMMU CUCTEMbI HAKOIUIEHHON OIIEHKH SIBIISFOTCS] Ma-
TEpUAIbI:

* cmapmoesoul OUazHOCMUKUY,
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* MeMamuyecKkux u umo208bix NPOGEPOUHLIX pabOm O 6ceM YUeOHbIM NpeoMemam,

* meopueckux pabom, BKI04as yueOHbIE UCCIEAOBAaHMS U y4eOHbIE IPOEKTHI.

Pemienue o JOCTHXKEHUU MM HEOCTHIKEHUH TUIAHUPYEMBIX PE3y/IbTaTOB MM 00 OCBOCHUU
WA HEOCBOGHUHU y4eOHOro MaTepuasia IpUHUMAETCsl Ha OCHOBE PE3Y/IbTAaTOB BHIMOJIHEHUS 3a/a-
HUIl 6a3oBoro ypoBHs. B mepuos BBenenus CraHnapra KpUTEpUil TOCTHKEHUS/OCBOCHUS y4eO-
HOr'0 MaTepHana 3a1aércs Kak BblOJHEHHE He MeHee 50% 3amaHuii 0a30BOro ypOBHS WM IIO-
nyuenue 50% OoT MakKCMMaJbHOTO 0ajlia 3a BHINMOTHEHHUE 33aJaHui 0a30BOT0 YPOBHS.

Y];)OBHI/I MOATOTOBKH YYAIIINXCH U KPUTCPHUHA YCIICIITHOCTH oﬁyqemm o

MaTeMaTuke
YpoBHU Ouenka Teopus IlpakTnka
1 Pacno3HaBaTth 00beKT, | YMeETh BBINOJIHITH 3a/1a-
HaxOJIUTh HY)XKHYIO op- | HUs 1o oOpasily, Ha HeTo-
Y3uaBauue MYy, IPU3HAK, CBOM- CPEACTBEHHOE TPUMEHEHUE
CTBO U T.[I. dbopMyI, mpaBuil, HHCT-
AuroputmMuueckas «3In PYKLMH U T.A.

NEATEILHOCTD C IIOM-
CKa3Kou

2

Bocnipou3BeneHue

AnropurmMuueckas je-
ATEJIbHOCTb 0€3 Moj1-
CKa3Ku

«4»

3HaTh (hopMyIHPOBKHU
BCEX MOHSTHUI, UX CBOM-
CTBa, IPU3HAKH, POp-
MYJTBI.

YMeTb BOCIpOU3BECTH
JI0Ka3aTeIbCTBa, BbI-
BOJIbI, YCTQHABIMBATh
B3aUMOCBSI3b, BEIOUPATH
HY>HOE JIJIs1 BBITIOJIHE-
HUS TAHHOTO 3a/IaHUS

Ymetb paboTath ¢ yueo-
HOW U CIIpaBOYHOM JIUTEpa-
TYpOH, BBIIOJIHATH 3a/a-
HUS, TpeOyIolIe He-
CJIOKHBIX MPeoOpa3oBaHUM
C IPUMEHEHUEM H3Y-
4aeMoro MaTepuasa

3
IHonumanmue
[esrensHOCTH IpH OT-

CYTCTBUU ABHO BbIpa-
JKCHHOTI'O aJIrOprUTMa

«5»

€J1aTh JIOTUYECKUE 3a-
KJIFOUYEHHsI, COCTaBIIATh
aJIrOpUTM, MOJENb HE-
CJIOKHBIX CUTyalui

YmMerb npuMeHsTH NOIy-
YEeHHbIE 3HAHUS B pa3yiny-
HBIX CUTyalusx. BeimoJ-
HATb 33J]aHUs] KOMOUHUPO-
BaHHOT'O XapakTepa, Co-
JIeprKaIuX HECKOJIBKO MO-
HATHUH.

4

OBJ1ajiecHHe YMCTBEH-
HOM CAMOCTOATEIbLHO-
CTBIO

TBopueckas uccieno-
BaTeJIbCKas ESITeIb-
HOCTb

«5»

B coBepuieHcTBE 3HATH

YMerhb NpUMEHATh 3HAHUS

U3y4eHHBIN MaTepual,
CBOOOJHO OPUEHTHUPO-
BaThCs B HeM. UMeTh

B JTIF000 HECTaHAPTHOM
cutyanuu. CamocTosi-
TeJbHO BBINOJHATH TBOP-

3HAHMS U3 JOMOJHUTEb-
HBIX HCTOYHUKOB. Bia-
JIETh OTIePAIHSIMH JIOTH-
YECKOT'O MBIIICHHUS.
CocTaBJjgTh MOJIENb
7110001 cUTyaIu.

4EeCKHE UCCIIeI0BATEIbCKUE
3a1aHus. BoINOJAHATH
(GYHKIIMY KOHCYJIbTAHTA.
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Kpurepuu u HOpMbI OLIEHKHU 3HAHUIH, YMEHHN U HABBIKOB 00y4aloluXCs 10
MaTeMaTHKe.

1. OMCHK(I RUCOMECHHBIX KOHMPO.1bHblX pa60m 06vqalomuxc;l no amemamuiKe.
OT1meTka «5», eciu:

e paboTa BBINOJIHEHA OJHOCTHIO;
® B JIOTUYECKUX PACCYXKICHUAX U 0OOCHOBAHUH PEIICHUS HET MpoOesIoB U OIMNOOK;
® B pEIICHUM HET MaTeMaTHUYECKUX OUIMOOK (BO3MOKHA OJIHA HETOYHOCTD, OMKCKA, KOTOpas
HE SIBJIACTCS CIEACTBUEM HE3HAHUS WM HEMOHUMAaHUS yueOHOTO MaTepuaia).
OTMmeTKa«4» CTABUTCS B CIEAYIOLIUX CIIydasx:

e paboTa BBINOJIHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIAroB PELICHUS HEAOCTATOYHbBI (€ciu
yMeHHE 000CHOBBIBATH PACCYKIEHUS HE SIBJISUIOCH CIIeUaIbHBIM O0BEKTOM ITPOBEPKH );
e JIOMYIICHBI OJJHA OMMOKA WM €CTh JIBa — TPU HEI0UETA B BBIKIAJAKAX, PUCYHKAX, YepTe-
)Kax uiM rpadukax (€Ciiv 3TH BUIBI pa0d0T HE SBJISLTUCH CIICIIHATBLHBIM 00BEKTOM IMPOBEPKH ).
OtMmeTka «3» CcTaBUTCS, €CIIU:

e JomylIeHo Ooiee OAHON OMIMOKHM WK Oojiee ABYX — TPeX HEJOYETOB B BBIKJIAJKAX, Yep-
Texax Wid rpadukax, HoO oOydaromuiicsa o0ianaeT 00sS3aTeNbHBIMU YMEHUSMHU MO MpPOBEpsieMOi
TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

e JIONYIICHBI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIlIKie, YTO O0ydaromuiicss He obmagaeT o0si-
3aTeIbHBIMA YMCHHSIMHE I10 JIAHHOW TeMe B TIOJTHOM Mepe.
Otmerka «1» cTaBUTCS, €CIIU:

o pa60Ta IMOKa3aJia IoJIHOC OTCYTCTBUC Y o6yt1a101uer0051 00s13aTeNbHBIX 3HAHUH U YMCHI/Iﬁ
10 HpOBepHeMOﬁ TEMC U1K 3HAYUTCIIbHAA 4aCTb pa6OTBI BBINIOJIHEHA HE CaMOCTOATCIIBHO.
Yuutenb MOXKET HOBLICUTh OTMCTKY 3a OpI/IFI/IHaJ'IbHHﬁ OTBCT Ha BOIIPOC UJIKN OPUTUHAJIbHOC

pelIeHHE 3a7a4, KOTOPbIE CBHIETEIBCTBYIOT O BBICOKOM MaTeMaTHUYECKOM Pa3BUTHH 00y4aro-
IIErocs; 3a perieHne 0oJiee CII0KHOM 3a1au WM OTBET Ha OoJiee CI0KHBINA BOIIPOC, MPEIIO-
JKCHHBIC 06yqa10meMyC$[ JOIIOJIHUTCIIBHO ITOCJIC BBIITIOJITHECHUA UM KaKux-JImoo ApPpyrux BaI[aHHfI.

2. OueHKa YCHIHbBIX Omeemoeé oﬂvuammuxc;l no vmamemamuxe
OTBeT OlLIEHNBAETCS 0TMETKON«S», €ClTU YUEHHUK:

® TIOJHO PAacKphUI COAEp)KaHWE MaTepuana B oO0beMe, MPEeTyCMOTPEHHOM IPOTpaMMON U
y4eOHUKOM;
® M3JIOKHI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YsS MAaT€MaTUYECKyH) TEPMHUHO-
JIOTHIO U CUMBOJIUKY, B ONIPEIEICHHOM JIOTUYECKOM MOCIIeI0BATeIbHOCTH;
® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEKH, TPAPUKH, COMMYTCTBYIONIUE OTBETY;
® [IOKa3aJl YMEHHE WIIIOCTPUPOBATH TCOPUIO KOHKPETHBIMH MPUMEPAMH, MPUMEHSTH €€ B
HOBOW CUTYaITUU TIPH BHITIOJTHCHUH MTPAKTUICCKOTO 33 JaHUS;
® MPOJEMOHCTPUPOBAJ 3HAHUE TEOPUM paHee M3YyYEHHBIX COMYTCTBYIOMIMX TeM, c(opMu-
POBAHHOCTh M YCTONYMBOCTH UCTIOJIB3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;
e OTBEYAJl CAMOCTOSITENFHO, 0€3 HABOSIIINX BOIPOCOB YUHUTEIS,
® BO3MOXHBI OfIHA — JIB€ HETOYHOCTHU MPU OCBEIICHUU BTOPOCTETICHHBIX BOMPOCOB WIIH B
BBIKJIQJIKaX, KOTOPbIE YUEHHK JIETKO HCTIPABUII ITOCIIC 3aMEUaHUs YIUTETIS.
OTBeT OlLIEHNBAETCSI 0TMETKOM «4», €CTH YIOBIETBOPSET B OCHOBHOM TPeOOBAaHUSM Ha OIEHKY
«5», HO TIPU ITOM UMEET OJIUH U3 HEJAOCTATKOB:
® B M3JIOKEHUH JIOMYIICHBI HEOOIBITNE MPOOETHl, HE MCKAa3UBIIee MAaTEMATHIECKOE CONIEP-
JKaHUE OTBETA;
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e JIONYIIECHBI OJIMH — JIBa HEJAOYETAa MPU OCBEIICHUH OCHOBHOTO COJEP:KaHMS OTBETA, HC-
IIPaBJICHHBIE MTOCIIEC 3aMEYaHUsI YUUTENS;
e JIOMYIICHBI OMMOKa WK OoJiee ABYX HEAOYETOB TIPU OCBEIICHHH BTOPOCTEIICHHBIX BO-
MIPOCOB UJIM B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIC M1OCIIEC 3aMEYaHUs yUUTEIIs.
OtMmeTKa «3» CTaBUTCS B CICAYIOLIUX CIIyJasix:

e HEIMOJIHO PACcKpPBITO CO/AEp:KaHHE MaTepHala (Coaep)kaHue M3J0KeHO (parMeHTapHO, He
BCerja IOCHe0BaTeNbHO), HO IMOKa3aHO o0llee MOHMMaHHE BOIPOCa U MPOJAEMOHCTPHUPOBAHBI
YMEHMSI, 1OCTaTOYHbIE JJI1 YCBOEHMsI IIPOrpaMMHOro marepuana (omnpezeseHsl «TpeboBaHusAMHU K
MaTeMaTHUYeCKOM MOJArOTOBKE 00y4YaIoUIMXCs» B HACTOSIIEH TporpaMMe o MaTeMaTHKe);

® UMEJHUCh 3aTPYJHEHUS WIM JAONYLIEHBI OIIMOKYU B ONPEAEICHUN MaTEMaTUYECKONH TepMU-
HOJIOTMH, YEPTEKAX, BBIKIAAKAX, UCIIPABICHHBIC I10CIIE HECKOJIbKUX HAaBOIALIMX BOIPOCOB Y4HTE-
TS

® YYEHUK HE CIPABUJICS C IPUMEHEHHUEM TEOPUM B HOBOM CHUTyallUM IIPU BBIIOJHEHUH
MPAKTUYECKOTO 3a/laHusl, HO BBINOJHWI 3a/laHusl 003aTeIbHOTO YPOBHS CIOKHOCTH IO JaHHOMN
TEME;

® [IpU JIOCTaTOYHOM 3HAHUHM TEOPETUUYECKOTO MaTepHuala BbISABIEHA HeIocTaToyHas cdop-
MHUPOBAaHHOCTh OCHOBHBIX YMEHUW U HAaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIOLINX CIIyYasix:

® HE PACKPHITO OCHOBHOE COJIEpKaHUE YIeOHOTO MaTepUalia;
e 00HApPYKEHO HE3HAHWE YUYCHHKOM OOJbIIeH MM HanOoJee BAKHOW YacTH y4eOHOTO Ma-
Tepuana;
® JIOMYIICHbI OUIMOKH B OMNPEJCICHWU TOHATUHN, MPU HCIONH30BAHUM MaTEeMAaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKaxX, 4epTexkax WK rpadukax, B BBIKIAJKaX, KOTOPbIE HE HC-
MIPABJICHBI ITOCJIC HECKOJIBKUX HABOSIINX BOITPOCOB YUHTEIIS.
Otmerka «1» cTaBUTCS, €CIIU:

® yYEHUK OOHApPYKUJI MIOJHOE HE3HAHNWE U HEMIOHMMaHUE U3y4yaeMoro yueOHOro Marepuaia
WIM HE CMOT OTBETUTHh HU Ha OJMH U3 IIOCTABJIEHHBIX BOIPOCOB 110 U3YYEHHOMY MaTepu-
aiy.

Ob6masn kaaccupukanusa ommoOOoK.
[Tpu ouieHKe 3HAHWN, YMEHHI U HABBIKOB OOYYAIOIIUXCS CIENYyeT YYUTHIBATh BCE OMUOKH (TPY-
Oble ¥ HETpyObl€) U HEJJOUYETHI.
I'pyObiMu cUHTAOTCSH OLIMOKU:

- HE3HAHUE OMNPEJEICHUSI OCHOBHBIX MOHSATUH, 3aKOHOB, NMPABWJI, OCHOBHBIX MOJIOKEHUI
TeOpHH, He3HaHUE (POPMYJI, OOIIETPUHATHIX CUMBOJIOB 0003HAYEHUHN BEJIMYUH, €IUHUI] UX U3-
MEpEHUS;

- HE3HAaHUE HAUMEHOBAHUN €IUHUI] U3MEPEHUS;

- HEYMEHUE BBIICINUTh B OTBETE IJ1aBHOE;

- HEyMEHUE TPUMEHSTh 3HAHUS, AJITOPUTMBI JJIsSI pEIICHUs 3a/1a4;

- HEyMEHHUE JeNaTh BBIBOBI U 0000IIECHUS;

- HEYMEHHE YUTATh U CTPOUTH rpauKy;

- HEYMEHHE TOJIb30BaThCs IEPBOUCTOUHUKAMH, YUCOHHUKOM U CIIPABOYHUKAMU;

- MOTEPSI KOPHSI WJIM COXPaHEHNE MTOCTOPOHHETO KOPHS;

- oTOpaceiBaHue 0€3 0OBSICHEHUN OJTHOTO U3 HHX;

- paBHO3HAYHBIC UM OIIHOKH;

- BBIYHCIIUTEIIbHBIE OMIUOKHU, €CIIM OHU HE SBIISIOTCS OIUCKOM;

- JIOTUYECKHE OIITHOKMU.

K HerpyObIM o1uMOKaM cIeayeT OTHECTH:
- HETOYHOCTH (DOPMYIHUPOBOK, OMpECNICHUH, MOHSATUH, TeOpUi, BhI3BAaHHAS HETOJHOTOM
OXBaTa OCHOBHBIX NMPHU3HAKOB OMPEIEISIEMOTO TOHITHS WJIM 3aMEHOM OJHOTO - JIBYX M3 ITHX
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IIPU3HAKOB BTOPOCTENIEHHBIMY;

- HETOYHOCTH rpaduka;

- HEpaUMOHAIBHBIA METOJ PELICHUS 3aa4y WIM HEJOCTAaTOYHO IIPOAYMAaHHBIM IUIAH OTBE-
Ta (HapylleH’e JOIMKH, IOJMEHA OTJCIIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMM);

- HEpaIMOHAIBHBIE METOABI pabOTHI CO CIIPABOYHOM M JPYrol JIUTEPATypPOK;

- HEyMEHHE pellaTh 33aa4i, BHIIOIHATH 3aJaHHs B 00IIEM BUJIE.

Henouyeramm sBisroTCs:

- HepalOHAIbHbIE IPUEMbl BEIYMCICHUN U TPeo0pa30BaHMIi;
- HeOpe)KHOE BBIMOJIIHEHHUE 3aIKCe, YepTexkeil, cxeM, rpadukos.

KonTpouas 3YH npennaraercs npu npoBeileHUN MaTEMAaTUYECKUX TUKTAHTOB, IPAKTUYECKUX
paboT, CaMOCTOATEIbHBIX PA00T 00YUarOIIEro U KOHTPOJIUPYIOIIEro BUAA, KOHTPOJIbHBIX PaboOT
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