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1. llosicHuTe/ILHAA 3AMUCKA

[Iporpamma 1o yueOHOMY mpeameTy «Matematukay 5 — 9 Kiacchl
OCHOBHOTO 00mmero o0Opa3oBaHUS COCTaBlIeHA C HCIOJIb30BAaHUEM
MarepuanoB  @DenepallbHOIO  TroOCyJapCTBEHHOrO0  00pa30BaTeIbHOIO
CTaHJapTa OCHOBHOTO 00Iero oOpa3oBaHHs, Ha OCHOBE MPHUMEPHOU
[IporpaMMbl  OcHOBHOTO 00ImIero o0Opa3oBaHUs 10 MaTeMaTuke, B
cootBeTcTBUU ¢ yudeOHbIM TutaHoM HOY «ConHeunas» W sBIsSeTCS
4acThIO OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBL.

MaremaTuka SBIS€TCS OJIHUM H3 OCHOBHBIX, CHCTEMOOOPa3yIOIIUX
MpeIMETOB IIKOJIhHOTO oOpa3zoBaHUs. Takoe MecTo MaTeMaTUKH Cpelu
LIKOJIBHBIX MPEMETOB 00YCIIOBIUBAET U €€ 0COOYIO pOJIb C TOUKHU 3PEHUs
BCECTOPOHHETO Pa3BUTHSI TUYHOCTH YUAIUXCSL.

HN3yuyenne Kypca MaTeMaTHKH Ha CTYIIEHH OCHOBHOI'O OOIIETro
o0pa3oBaHUs HAMPABICHO HA JIOCTHKEHUE CIICTYIOIIUX TIeIeH:
. OBJIQJICHAE CUCTEMOW MAaTEMATUYECKUX 3HAHWW W yMEHHWM,
HEOOXOMUMBIX JUISS TPUMEHEHHWS B TPAKTHUECKON JeSITeThHOCTH,
W3YYEeHHS] CMEXHBIX JUCHUIUINH, TPOJOJIKEHUsI 00pa30BaHus;
. WHTEJIEKTyalIbHOE pa3BUTHE, (POPMHUpPOBAHUE KAa4yeCTB JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY JIJIsi MOJIHOIEHHOW JKU3HH B COBPEMEHHOM
o0IecTBe, CBONCTBEHHBIX MaTEMAaTUYECKOW JESTENBHOCTH: SICHOCTH H
TOYHOCTH MBICTH, KPUTHYHOCTH MBIIUICHUS, WHTYHUIMH, JIOIHYECKOTO
MBIIIJICHHS, SJIEMEHTOB JITOPUTMHYECKON KYIbTYPhI, TPOCTPAHCTBEHHBIX
Mpe/ICTaBIeHHH, CIOCOOHOCTU K MPEOJI0JIEHUIO TPYAHOCTEH;
* (dopMupOBaHHE TIPECTABICHUN 00 UesIX U METOJaX MaTeMaTUKH Kak
YHUBEPCAJIBHOTO $SI3bIKa HAYKH U TEXHUKHU, CPEJCTBA MOJEIMPOBAHUS
SIBIIEHUU U TIPOLIECCOB;
*  BOCHHUTaHHE KYJIbTYpPbl JIUYHOCTH, OTHOILIEHHUS K MaTeMaTHKe Kak K
YacTH OOIIeYeIOBeYeCKO KYyIbTYphl, HWrpaoleid ocol0yi poib B
00IIIeCTBEHHOM pPa3BUTHH.

B ocHOBe mocTpoeHHS TaHHOTO Kypca JEXKHT HAes TyMaHH3aIuu
0o0y4YeHHUsl, COOTBETCTBYIOIIAs] COBPEMEHHBIM IPEJCTABICHUSIM O IIEJSIX
IIKOJIBHOTO 00pa3oBaHUsl W YJENSIoNias oco0oe BHUMAHUE JIMYHOCTH
Y4€HHKa, €ero HHTEPecaM U CIIOCOOHOCTSIM.

2. O0mas xapakrepucTuKa y4eOHOro npeamera



MaremaTtnueckoe oOpa3oBaHHE B OCHOBHOH INKOJIE CKJIa/bIBAETCS U3
CIIEZIYIOIINX COJIEpXKATeIbHBIX KOMIIOHEHTOB: apudmernka; anredpa;
TeOMETpHUsl;  JJIEMEHTHl  KOMOMHATOPHKM, TEOpUU  BEPOSITHOCTEH,
CTaTUCTUKH U JIOTUKH. DTH cojiepKaTeIbHbIe KOMIIOHEHTHI, pa3BUBAsICh Ha
IIPOTSDKEHUM BCEX JIET 00yUEHUsl, ECTECTBEHHBIM 00pa3oM IEPEIIETAIOTCS
U B3aUMOJEUCTBYIOT B yU€OHBIX Kypcax.

Apudmeruka IIpU3BaHa CII0c0OCTBOBAThH IIPUOOPETEHUIO
MPAKTUYECKNX HABBIKOB, HEOOXOJUMBIX JJIsI MOBCEIHEBHOH xu3HH. OHa
CIyXHUT ©0a30M i1 BCEro JAJIbHEHINEr0o H3Y4YEHHs MaTeMaTHKH,
CIOCOOCTBYET JIOTHUECKOMY DPa3BUTHIO W (OPMHUPOBAHHIO YMEHHS
II0JIb30BaThCS AITOPUTMAMH.

Anrebpa HameneHa Ha (OPMUPOBAHHE MaTeMaTHYECKOro ammapara
JUISL pelleHus 3aJ1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, OKPYXKaIOIIEeH
peasIbHOCTH. SI3bIK anreOpbl MOJYEPKUBAET 3HAUEHHWE MaTeMaTHKU Kak
SI3bIKA JUUI IIOCTPOEHUS MAaTEMaTUYECKUX MOJEIEH, IIPOLECCOB U SBJICHUN
peanbHOro Mupa.

OnHOlf W3 OCHOBHBIX 3a7ady W3ydyeHUs anreOpnl SIBISIETCA
pa3BUTHE AITOPUTMHYECKOIO MBIIUIEHUSI, HEOOXOIUMOTO, B YaCTHOCTH,
JUIL OCBOEHHSI Kypca MH(GOPMATUKH; OBJIAJICHHE HaBBIKAMU JETyKTUBHBIX
paccyxaennii. [IpeoOpa3oBaHMe CHMBOJUYECKHX (OPM BHOCHT CBOU
cnenuduyecknii BKIaA B pa3BUTHE BOOOpakeHUs, CHOCOOHOCTEH K
MaTEMaTH4YEeCKOMY TBOPYECTBY.

Hpyroii BaxHOH 3amauell wu3yueHUs anreOpel  SBJSETCS
MOJTyYeHWE IIKOJBPHUKAMH KOHKPETHBIX 3HAaHWUH O (QYHKIUIX Kak
BOKHEHINIEH MaTEMaTUYECKOM MOJEIM Ul OIUCAaHUS U MCCIIECJOBaHUS
pa3HOOOpa3HBIX  TPOIECCOB  (pPaBHOMEPHBIX,  PaBHOYCKOPEHHBIX,
HKCHOHEHIMAIBHBIX, MEPHUOJUUECKUX U Jp.), A (OPMHUPOBAHUS Y
ydalumxcs IpeACTaBIeHU! O POJIM MAaTEMAaTUKU B Pa3BUTUU LUBWIA3ALUU
U KYJIbTYpPBIL.

['eomeTpus — OOWH W3 BAXKHEWIIMX KOMIIOHEHTOB MAaTeMaTH4E€CKOTO
oOpa3oBaHusi, HeoOXoauMasi JUIsi TPUOOPETEeHUs] KOHKPETHBIX 3HAHUU O
MPOCTPAHCTBE W NMPAKTUYECKH 3HAYMMBIX YMEHUH, (OPMHPOBAHUS S3BIKA
ONMCAHMUS ~ OOBEKTOB  OKpYXKAlOIIEro  MUpa, UL pa3sBUTUSA
MPOCTPAHCTBEHHOTO  BOOOpaXEHHWs] W HMHTYUIUH, MaTeMaTHYecKOi
KyJIbTYpbl, JJIl O3CTETHYECKOIO BOCIMTAHMS ydamuxcs. M3yueHue
FEOMETPUM BHOCUT BKJIQJ B pPa3BUTHE JIOTMYECKOIO MBIIUICHUSA, B
(dbopMHpoBaHUE TOHSATHS JOKa3aTeIbCTBA.
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DNeMeHTHI JIOTUKU, KOMOWHATOPUKH, CTATUCTUKH U TEOPUHI
BEPOSTHOCTEH CTAHOBSTCS OO0S3aTENFHBIM KOMIIOHEHTOM IIKOJHHOTO
00pa3oBaHus, YCHJIMBAIOIIMM €r0 MPHUKIATHOE U IPAKTUYECKOE 3HAYCHUE.
DTOoT Marepuand HeoOXOJWM, TMpeXae Bcero, s (GopmupoBaHUs
(YHKIIMOHATLHOW ~ TPAMOTHOCTH —  YMEHHH  BOCIPUHUMATh U
aHATM3UPOBaTh WH(POPMAIIHIO, TPEJICTABICHHYIO B pa3IMYHBIX (opMax,
MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX pPeaJbHBIX 3aBUCHMOCTEH,
MPOU3BOJIATH TPOCTEHINNE BEPOSTHOCTHBIE pacueThl. V3ydeHHWe OCHOB
KOMOMHATOPUKK TIO3BOJIUT yYaIlleMyCsl OCYIIECTBISTH pPAacCMOTpEHUE
cilydaeB, IepeOop ¥ TIOJACYET 4YWclIa BAapHAHTOB, B TOM 4YHCIE B
MPOCTEHTIINX TPUKIIATHBIX 3a7a9aX.

[Ipy W3y4eHWW CTATUCTHKH W TEOPHH BEPOSTHOCTEH OOOTaImaroTCs
MpeICTaBIeHUs O COBPEMEHHOW KapTHHE MHpa H MeTOoJax ero
WcClieIoBaHms, (QopMHpyeTcsl TIOHUMaHHWE pOJH CTATUCTHKA  Kak
HCTOYHUKA COIUAIBHO 3HAYMMOW MH(OpPMAIINH ¥ 3aKJIaABIBAIOTCS OCHOBBI
BEPOSTHOCTHOTO MBIIICHHS.

Takum o0pa3oM, B XOJle OCBOEHHUSI COJEpXKaHUs Kypca, ydaluecs
MOJTy4arOT BO3MOKHOCTE!

pPa3BUTH MPEJCTABICHUS O YHUCIIE U POJIA BBIUYUCICHUN B YEIOBEYECKOU
MpaKTHKe; CPOPMHUPOBATH NMPAKTHUECKUE HABBIKH BBITOJIHEHUS YCTHBIX,
MMACEMEHHBIX, WHCTPYMEHTAIBHBIX BBIUMCIICHHH, pa3BUTH
BEIUUCIIUTENBHYIO KYJIBTYPY;

OBJIAJIETh CUMBOJIMYECKUM SI3BIKOM aIreOphl, BEIpaboTaTh (opMaIbHO-
OllepaTUBHBIC ajreOpanvecKkue yMEHUS W HAYYUThCS MPUMEHSATh UX K
peIeHr 0 MaTeMaTHYeCKIX U HeMaTeMaTHYeCcKuX 3a/1ay;

W3YYUTh CBOMCTBA W TpadUKH DIIEMEHTAPHBIX (DYHKIMH, HAYIHTHCS
WCIOJIb30BaTh  (PyHKIMOHAIBHO-TpapUUecKre  MpeACTaBIeHUS s
ONMCaHWsI W  aHalIW3a  pealbHBIX  3aBHCAMOCTEH;  pa3BUTH
MPOCTPAHCTBEHHBIE MIPEJICTABICHHS U U300pa3UTeIbHbIe YMEHHS, OCBOUTH
OCHOBHBIE (aKTBI W METOJbl IUIAHUMETPHH, TIO3HAKOMHUTBCS C
MPOCTEHTIIMMHE TPOCTPAHCTBEHHBIMU TEJIAMHU M UX CBOWCTBAMU;

MOJTyYUTh TPEJCTABICHUS O CTATHCTHYECKUX 3aKOHOMEPHOCTSX B
pealbHOM MUPE U O Pa3IMYHbIX CIIOCO0aX UX U3YUYEeHHUsSI, 00 0COOCHHOCTSIX
BEIBOJIOB U TIPOTHO30B, HOCSIIIIAX BEPOSITHOCTHBIN XapaKTep;

Pa3BUTH JJOTHYECKOE MBIIUICHUE U peYh — YMEHHUSI TIOTUICCKH
O00OCHOBBIBATh CYXXICHHS, IPOBOJUTH HECIOXKHBIE CHCTEMATH3AINH,
MPUBOJIUTH TIPUMEPHI U KOHTPIPUMEPHI, UCTIOIB30BATh PA3INYHBIE S3BIKU
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MareMaTHUKd  (CJIOBECHBIM, CHUMBOIWYECKUH, Tpaduyeckuil)  ans
WJUTIOCTPALIAY, UHTEPIIPETALMH, apIyMEHTAIMU U J0KA3aTeIbCTBA;

chopMUpOBaTh MpEJCTaBICHUs 00 M3y4aeMbIX MOHSITHUSX M METOJaX
KaK BaXHEHIIHUX CPeACTBAX MATEMATHUYECKOIO0 MOJEIUPOBAHUS PEAIbHBIX
MPOLIECCOB U SIBJIEHUM.

JlanHass nporpamMma MO MaTe€MaTWKe JUIi OCHOBHOW IIKOJIBI
SIBIIETCA  JIOTUYECKUM TPOJTOJDKEHHUEM TIPOrpaMMBbl Ui  HayaJbHOU
IIKOJIBI (MIPUHIIMIT [PEEeMCTBEHHOCTH) W BMECTE C HEH COCTaBIsieT
ONMCaHUE HEMPEPHIBHOTO Kypca MareMartuku ¢ l-ro mo 9-i kiacc
o01eo0pa3oBaTeIbHOM IIKOJBI, 33/JaeT IEepeUYeHb BOIPOCOB, KOTOpHIE
IoJJIeXKaT 00s3aTEIbHOMY U3YUYEHHUIO B OCHOBHOM IIKOJIE.

3. MecTo y4eOHOro npegMeTa B y4eOHOM IJIaHe.

B cootBerctBUM ¢ TpeOoBanusMu PeepaibHOrO rocyAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHJapTa OCHOBHOTO 00IIEro oOpa3oBaHHs MpeaMeT
«MaremaTtuka»y m3y4daeTcss ¢ S5-ro mo 9-ii Kjacc B BHJIE CIEIYIOIIUX
y4eOHBIX KypcoB: 5—6 kimacc — «MaremaTtukay, 7-9 kinacc — «Anrebpa» u
«['eomeTpusi». OOIee KOJIMYECTBO YPOKOB B HENENIO ¢ 5 mo 9 Kiacc
cocTtaBiisieT 25 yacoB (5—6 kjacc — 1Mo 5 4acoB B Hejnento, 7-9 kiacc —
anreOpa 1o 3 yaca B HEJIEI0, TEOMETPHsI — IO 2 Yaca B HEJIEIO. )

Pacnpenencune yd4eOHOTO BpEeMEHH MEXKAY OTHMH IIpeIMETaMHu
MpPEACTABICHO B TaOIHIIE.

IIpeamersl Koau4vecTBo yacoB Ha

Knaccesl | mMaTeMaTH4ecKOro CTYNIeHH OCHOBHOTO

NUKJIa o0pa3zoBaHus

5-6 Marematuka 340 (170*2 rona)
Marematnka «

T (Asre6pa) 306 (102*3 roma)
Maremarnka «
(Feomerpus) 204 (68*3 roma)

Bcero 850

[Ipenmer «Marematuka» B 5—6 Kiaccax BKIIIOYaeT apuMeTHUECKui
MaTepuall, 3JIEMEHTBbl aareOppl M TEOMETPUH, a TaKkKe 3IIEMEHTHI
BEPOSTHOCTHO-CTATUCTUYECKOH JINHUM.

[Ipemmer «AnreOpa» BKIIOYAET HEKOTOPHIE BOMPOCH apH(PMETHKH,
pa3BUBAIOIIME  YUCJIOBYKO JIMHHIO 5—6  KJIaccoB, COOCTBEHHO
anreOpanyecKuil MaTepual, dJIeMeHTapHble (QYHKIUH, a TaKXKe dJIeMEHTHI
BEPOSITHOCTHO-CTAaTUCTUYECKOH JINHUH.

B pamkax yueOHoro npeamera «l'eoMeTpus» TpaJUIIMOHHO U3y4arOTCs
€BKJIMJIOBA I€OMETpHs], JIEMEHThl BEKTOPHOH anreOpbl, TeOMeTpHUYecKue
npeoOpa3oBaHusl.

B cuny HOBU3HBI JUIsI  INKOJBI  BEPOSTHOCTHO-CTATUCTUYECKOTO
MaTepuajlla M OTCYTCTBHSL ~METOJMYECKHX TpaJuluil  BO3MOXKHA
BapUAaTUBHOCTh TIPU €ro CTpyKTypupoBanuu. Hawamo wu3yueHus
COOTBETCTBYIOIIETO MaTepraga MOXeT ObITh OTHECEHO B K 5—6, u Kk 7—9
kyaccam. Kpome Toro, ero msioskeHue BO3MOXKHO, Kak B pamMKax Kypca
anreOpbl, Tak U B BUJAE OTAENbHOro Moxayis. [locienHuii BapuaHT MOXeET
ObITh peajn30BaH TOJBKO MpPU YCIOBHHM YBEIHMYEHHUS dYHCIa YacoB Ha
MaTeMaTUKy [0 CpPaBHEHUIO C MHBApUAHTHOW YacTblO Yy4eOHOro
(oO6pazoBarenbHOTO) TJIaHA.

4. JIH'-IHOCTHBIC, METANIPpEeAMETHLIC H IPEAMETHLIC
pe3yJbTaThbl OCBOCHUSA y‘-l€6HOFO npeamMerTa «MaTemaTHuka

Maremarnueckoe o00pa3oBaHUE SIBISETCS 00s3aTeTbHONH W He-
OTHEMJIEMON YacThiO 00IIero oOpa3oBaHUs Ha BCEX CTYNEHSX IIKOJBI.
OOydJeHnne MaTeMaTHKe B OCHOBHOM IIMKOJIE HAIPABICHO Ha JOCTIIKECHHE
CIICAYIOIINX pe3Vibmamos:

1) 6 Hanpasnenuu TUYHOCMHO20 pa3eumuUA:

- ®opMupoBaHWe TpPEACTABICHUNM O MareMaTHKe KaKk YacTh
00IIIeYeIOBeYeCKOW KyIbTYPhl, O 3HAYMMOCTH MAaTEMATHKH B pPa3BUTHH
[UBUIIN3AIMU U COBPEMEHHOTO OOIIECTRA;

- Pa3BuTHE TOrMYECKOTO W KPUTHIECKOTO MBIIUICHUS, KyJIbTYPhI peUH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMEHTY;

- ®opMHUpOBaHWE WHTEIUIEKTYaThbHONH YECTHOCTH W OOBEKTHBHOCTH,
CIIOCOOHOCTH K  MPEOJOJICHUIO  MBICTUTENBHBIX  CTEPEOTHIIOB,
BBITEKAIOIUX U3 OOBIICHHOTO OMBITA;

- Bocriutanue kauecTB JMYHOCTH, OOECMEUYHBAIOIIMX COIHAIBLHYIO
MOOMIIBHOCTB, CIIOCOOHOCTH MPHHUMATH CAMOCTOSITEIIbHBIC PEIICHHST,
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- ®opMUpOBaHKE KAYeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS afanTalyy B
COBpPEMEHHOM HUH(OPMAITMOHHOM OOITIECTBE;

- Pa3BuTe  wWHTepeca K  MareMaTH4eCKOMY  TBOPYECTBY U
MaTeMaTH4eCKHX CIOCOOHOCTE;

- YMeHue SICHO, TOYHO, TPaMOTHO HM3JIaraTh CBOW MBICIIA B YCTHOU H
MUCBMEHHOW pedH, TOHUMATh CMBICIT IOCTABIICHHOW 3a1a4u, BRICTpanBaTh
apryMeHTaIlnIo, MIPUBOIUTH TIPUMEPHI U KOHTPIIPHUMEPHI;

- KpuTu4yHOCTh MBIIUIEHUS, YMEHHE paclno3HaBaTh JIOTUYECKU
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATH THIOTE3Y OT (aKTa;

- [IpencraBinenrie 0 MareMaTH4yeckol Hayke Kak cdepe deno-
BEUECKOU JIeATENBHOCTH, 00 dTamax ee pa3BUTHUS, O €€ 3HAYMMOCTH IS
pa3BUTHS IUBUIU3AIUN;

- KpeatuBHOCTH ~ MBINUICHWS, WHUIUATHBA,  HAXOJYUBOCTH,
aKTUBHOCTH MPU PEIIEHUN MaTeMaTUYeCKUX 3a/1ay;

- YMeHue KOHTPOJIUPOBATH TMPOILECC H pe3yibTar ydueOHOU
MareMaTH4eCKOU JesITeIbHOCTH;

- CnocoOHOCTh K AMOIMOHATLHOMY BOCIPHUSITHIO MaTeMaTHIECKIX
00BEKTOB, 3aj1a4, PEIICHHH, pacCy KICHHH;

2) 6 MmemanpeomMemHOM HANPAGIEHUU:

- Pa3Butne mnpencraBieHuit o maremaTuke Kak (OpMe OINUCAHUS U
METOJ€ MO3HAHUSA  JEUCTBUTEIBLHOCTH, CO3JAHUE  YCIIOBHM  JUIA
IproOpeTeHus [IEpBOHAYAJIBHOTO OIIbITa MaTeMaTH4eCcKoro
MOJIEJIMPOBAHUS;

- @opmupoBaHue OOLIMX CHOCOOOB MHTEUIEKTYaIbHON AEATEIbHOCTH,
XapakTEPHBIX I MAaTEMaTUKU U SBJIAIONIUXCS OCHOBOM I103HABATEIILHOMN
KyJBTYPBI, 3HAUUMOH JUIS pa3IMYHBIX chep YeTOBEUECKON NeSTeTbHOCTH;

- [lepBoHauanbHble MpejacTaBlIeHUss 00 HIeIX M O MeTojax
MaTeMAaTUKUA KaK YHUBEPCAJIbHOM S3bIKE HAYKM M TEXHHUKH, CPEICTBE
MOJIEJIMPOBAHUS ABJIEHUN U IIPOLIECCOB;

- YMeHue BHJETh MaTeMaTHUYECKyl0 3a7ady B KOHTEKCTe Ipo0-
JIEMHOU CUTYyalluy B APYIUX AUCIHUINIMHAX, B OKPYXKAIOLIEH KU3HU;

- VYMeHHe HaXOOWTh B PA3IMYHBIX HCTOYHWKAX HH(opmanuio,
HEOOXOAUMYIO JIJIsl PELICHHs MaTeMaTUYeCKUX MpoOIeM, PeICTaBIIsATh ee
B IOHATHON (opMe, NPHUHUMATh pEIIeHHE B YCIOBUSX HEMONHOH M
U30BITOYHON, TOUHOW U BEPOSITHOCTHOM MH(pOpMAaIINU;
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- YMeHue MOHMMATh M UCIOJIB30BAaTh MaTeMaTHYeCKHe CpeJCcTBa
HarsaHocTH  (rpaduku, auarpaMMbl, TaOJMWIBI, CXeMBl W JAp.) JJIA
WJUTIOCTPAIUH, HHTEPIPETAINH, apTyMEHTAIIUH;

- YMeHne BBIIBHTATh THUIOTE3bI TPH pPEIICHWH Y4YeOHBIX 3ajad,
MOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;

- YMeHne TpPUMEHSTh HWHIYKTUBHBIE W JETYKTHBHBIE CIIOCOOBI
paccyXIeHUl, BUICTh pa3INIHbIe CTPATeTUH PEIIeHHs 3a/1a4;

- [loHnMaHWe CYITHOCTH AQITOPUTMUYECKHAX TPEANUCAHUNA U
yMEHHE JIEHCTBOBATh B COOTBETCTBHUHU C TIPETIOKEHHBIM aJITOPUTMOM;

- YMeHrne caMOCTOsTeThHO CTaBUTH II€NTH, BRIOMPATh U CO3/1aBaTh
AITOPUTMBI JISI pEIICHUS YIeOHBIX MaTeMaTUYECKUX MpoOIeMm;

- YMeHne TUIaHWpOBAaTh ¥ OCYIIECTBIISATH JIESTENHHOCTh, Ha-
MIPaBICHHYIO HA PELIeHHE 3ajayu UCCIIeI0BaTeIbCKOr0 XapaKTepa,

3) 6 npeomemnom HanpaeieHUuU:

- OBnageHne  MareMaTHYeCKMMH  3HAHUSIMH U YMEHUSIMH,
HEOOXOIUMBIMH ISl TIPOJIOJDKEHUST 00pa3oBaHMs, HU3YUEHHUS CMEXKHBIX
JTUCITUTLUIAH, TIPUMEHEHUS B TIOBCETHEBHOM JKU3HU;

- Co3manme  ¢yHIaMeHTa  JUIS ~ MaTeMaTHYeCKOro  pa3BHTHS,
dbopMUpOBaHHSI ~ MEXaHW3MOB  MBIIUICHUS,  XapaKTepHBIX IS
MaTeMaTH4eCKON JAesITebHOCTH;

- Osnagenne 0a30BBIM MOHITHWHBIM ammapaToM IO OCHOBHBIM
paszenaM coJaep:KaHMs, IMpeAcTaBlIeHHe 00 OCHOBHBIX H3yYaeMBbIX
MOHATHX (YHCII0, TeoMeTpuuecKas (purypa, ypaBHeHHe, BEPOSITHOCTH) Kak
BOKHEUIINX MaTeMAaTUYECKUX MOJIENSIX, MO3BOJSIONIUX ONHUCHIBATH U
M3ydaTh peasibHbIE MPOIIECCH U SBICHUS;

- VYwmenue paboTaTh ¢ MaTeMaTHYECKHUM TEKCTOM (aHAIM3UPOBATh,
W3BJIEKaTh  HEOOXOAMMYIO  HWH(POpPMAIMIO), TPAaMOTHO IPHUMEHSTH
MaTeMaTH4eCKyl0  TEPMHHOJOTHMIO M  CHMBOJIHMKY,  HCIOJB30BaTh
pa3IMyHbIe SI3BIKK MaTeMaTUKH;

- Pa3Butme nmpezncraBieHuit O yHCle, HATypalbHBIX YHCET,
OBJIaJICHNE HABBHIKAMU YCTHBIX, MHCHMEHHBIX, WHCTPYMEHTAIHHBIX
BBIYHCJICHU;

- OsnazieHHe OCHOBHBIMH CIIOCOOAMHU TMPEJICTABICHUS W aHaIHu3a
CTAaTHUCTUYECKUX JIaHHBIX; HAJIW4YHE TPEACTaBIEHUNH O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pealbHOM MHpPE M O pa3IMYHBIX crmocobax Hx
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U3YYEHHUS], O BEPOSITHOCTHBIX MOJIEIISIX;

- VYcBOeHHWE CHUCTEeMAaTHYeCKHX 3HAHHHA O TUIOCKHX (UTypaxX H HX
CBOMCTBaX, a TakXe Ha HAISIIHOM YpPOBHE — O MPOCTEHIIHX
IPOCTPAHCTBEHHBIX TellaX, YMEHHE NMPUMEHSTh CUCTEeMaTHUYECKUE 3HAHUS
0 HUX JIJIS PeIIeHUs] TeOMETPUIECKIX U TIPAKTHUECKUX 3a7ad;

- VYMeHHs W3MepATh [UIMHBI OTPE3KOB, BEJIWYHWHBI YTIJIOB, WC-
MOJIb30BaTh (POpPMYJBl JUISI HAXOXICHHS TEPUMETPOB, IUIOIManeld u
00BEMOB TEOMETPHUECKUX QUTYD;

- YMeHue NpPUMEHSTh H3YUYCHHBIE TOHSTHS, PE3yJIbTaThl, METOIBI
JUISL peIIeHus] 3ajad MPaKTHYECKOro XapakTepa M 3aJad M3 CMEKHBIX
JTUCIUIUIMH C WCIOJB30BAaHUEM TMPU HEOOXOJAMMOCTH CIIPABOYHBIX
MaTepHaJIOB, KATbKYIISATOpa, KOMIIBIOTEPA.

- YMeHHe TpOBOJIUTH KIACCU(UKAINH, JIOTUYECKHE OOOCHOBAHWSI,
JI0Ka3aTeIhCTBa MAaTEMAaTHIECKUX YTBEPIKICHHIA,

- VYMmeHuwe pacmo3HaBaThb BHABI MaTEMATHUYECKUX YTBEPXKICHHIMA
(aKCcHOMBI, OTIpeIeNICHUSI, TEOPEMBI U Jp.), IPSIMbIE U 0OpaTHBIE TEOPEMBI;

- OBnazeHWe CHUMBOJBHBIM SI3BIKOM alreOphl, MpUEMaMH BHI-
MIOJTHEHUSI TOXK/IECTBEHHBIX MPeoOpa3oBaHuil palliOHAIBHBIX BBIPAKCHUH,
pellleHrsT ypaBHEHUH, CHCTeM ypaBHEHUU, HEPAaBEeHCTB U CHCTEM
HEPaBEHCTB, YMEHHE HCIOJIH30BATh HJICI0 KOOPAMHAT HA TUIOCKOCTH JIJIS
UHTEPIpETAlNA YpPaBHEHUI, HEPaBEHCTB, CHCTEM, yYMEHHE MPUMEHSTh
anreOpanmyeckre mpeoOpa3oBaHus, anmnapaT ypaBHeHHI W HEPABEHCTB IS
peleHus 3a/1a4 U3 Pa3IMUHbIX Pa3IesioB Kypca;

-  Osnmagenne cucrteMoll  (YHKIHOHAIBHBIX  IMOHITHH, (PyHK-
[MOHAIILHBIM SI3BIKOM W CHMBOJIMKOW, yMEHHE Ha OCHOBe (yHK-
[MUOHATBHO-TPaQUIECKUX TPEJCTABICHAN OIMCHIBATh W aHAIN3UPOBATH
pealibHbIe 3aBUCUMOCTH;

- OsmnazeHre TEOMETPHUECKUM SI3BIKOM, YMEHHE HCIOJIH30BATh €T0
JUISL  ONMUCAaHUS ~ TPEeIMETOB  OKPYKAIOIEro  MHUpa,  pa3BHUTHE
MPOCTPAHCTBEHHBIX ~ MPEACTABICHUH W W300pa3HTENbHBIX YMEHHH,
MprOOpeTeHNEe HABBIKOB TEOMETPHYECKHUX TTOCTPOCHUH.

5. Coaep:xxaHue y4ueOHOr0 npeamMeTa.

B ocHoBe coneprkanust 0OyueHHs: MaTeMaTHKE JISKUT OBJIAICHUE
yYaIIUMHUCS ~ CJIEIYIOIUMH BHJAMM  KOMIIETCHIIMH: IIpeJIMETHOH,
KOMMYHUKAaTUBHOH, OpraHM3allMOHHOM ¥  oOIIeKylIbTypHOU. B
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COOTBETCTBUU C OSTUMHU BHJIAMH KOMIIETEHIIUW BBIJECJICHBI TJIABHBIC
coJiep>KaTeIbHO-1IeJIeBble HaNpaBleHUs! (JIMHUU) Pa3BUTHS YyYalXCs
cpeacTBamu npeaMera « MareMarukay.

5.1 IIpeaMeTHAast KOMIIETeHIM S

[Toq mpenMeTHONW KOMIIETEHIIMEH MOHHUMAETCS] OCBEIOMIIEHHOCTD
IIKOJIbHUKOB O CHCTEME OCHOBHBIX MaTeMaTUUYEeCKUX IPEJCTaBICHUN U
OBJaJICHWE UMH  HEOOXOAWUMBIMH  MPEAMETHBIMH  YMEHUSIMH.
dopmupyroTcss  ciefymoomue  o0pasylolme 3Ty  KOMIETEHIHIO
MpEACTABICHUSI: O MAaTEMAaTUUYECKOM SI3bIKE KaK CPEJICTBE BBIPAKEHUS
MareMaTH4eCKMX  3aKOHOB,  3aKOHOMEpHOcTeH ©u  T.JO.; O
MaTeMaTH4eCKOM MOJEIUPOBAHUU KaK OJHOM M3 BaXXHBIX METOOB
no3HaHusi wmupa. DopMHpYIOTCS cleAyiomue o0pasyolue 3Ty
KOMIIETEHIIMIO YMEHUS: CO3/1aBaTh MPOCTEHIINE MaTeMaTHYeCKue
Mojenu, padoTaTb C€ HHUMH M HUHTEPIPETHPOBATH MOJIyUYEHHBIE
pe3yNbTaThl, MPUOOPETaTh U CHUCTEMATU3UPOBATh 3HAHUS O CIOcoOax
pelieHrs MaTeMaTHYeCKUX 3ajad, a TakKe NMPUMEHSTh 3TU 3HAHUS U
YMEHHUS JIJIsl PEeIICHUs] MHOTUX KM3HEHHBIX 3a/a4.

5.2 KoMMyHHKAaTHBHASI KOMIIETEHIIUS

[Ton KOMMYHUKATUBHON KOMIIETeHITNEH MIOHUMAETCS
c(OPMHUPOBAHHOCTh YMEHHS SICHO M YETKO H3JIaraTh CBOM MBICIIH,
CTPOUTH  ApryMEHTUPOBAHHBIE  pACCYXKICHMs, BECTH  JUAJIOT,
BOCIIPUHUMAs TOUYKY 3pEHUsI coOeceTHUKA U B TO K€ BpeMsl IOoJBepras
e€ KpUTHYECKOMY aHalu3y, OTCTauBaTh (IIpU HEOOXOIMMOCTH) CBOIO
TOUKY 3pEeHUus, BbICTpamBas CUCTeMY aprymeHtanuu. dopmupyrorcs
oOpa3zyromye 3Ty KOMIIETEHIIMIO YMEHHMSI, a TaKXKE YMEHHUs H3BIEKATh
WH(POPMAIIHAIO U3 Pa3HOTO POja WCTOYHHKOB, MPpeoOpa3oBbIBas €€ mpu
HEOOX0AMMOCTH B JIpyrue (opMbl (TEKCThI, TAOIUIIbI, CXEMBI U T.11.).

5.3 OpranmszanmuoHHasi KOMIETEHIIHSA.

ITox OpraHu3aIMOHHOM KOMIIETeHIEH MIOHUMAETCs
c(OPMHPOBAHHOCTh YMEHHUSI CAMOCTOSITEIFHO HAXOJUTh W MPUCBAUBATH
HEOOXOJUMBbIE YyYalluMcsi HOBble 3HaHUs. DopMUPYIOTCS Clieyrolue
oOpa3ylomue 3Ty KOMIIETEHIIMIO YMEHHUS: CaMOCTOSITEIbHO CTaBHUTH
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yaeOHyIo 3a7a4y (11eb), pa30uBaTh €€ Ha COCTaBHBIC YaCTH, HA KOTOPBIX
OyZeT OCHOBBIBATHCS IMPOIECC €€ pelIeHus, aHATH3UPOBATh PE3YJIbTaT
JIEHCTBUS, BBISIBJISTH JIOMYIIICHHBIE OIMUOKKA W HETOYHOCTH, UCIPABISATH
WX ¥ TPEJCTABISATh MOMYYCHHBIH pe3yibTaT B GopMe, JIETKO JIOCTYITHOM
JUTSL BOCTIPHSITHS IPYTHX JTFOCH.

5.4 O6meKyabTypHASI KOMIIETEHIIHUSI.

Ilon OOLIEKyJIbTYpHOI KOMIIETeHIINEH MOHUMAETCS
OCBEJIOMJICHHOCTh ~ IIKOJBHUKOB O MareMaTHKe KaK »JJIeMEHTe
o0L1eYeI0BEUECKON KYNIbTYpBl, €€ MecTe B CHCTEME IPYIMX Hayk, a
TaKke e€ PO B pa3BUTUH IPEJCTABICHUN YeI0BEeYeCTBa O LETOCTHOM
KaptuHe Mupa. @opmupyrorcs cieayroumme o0pasylolue 3Ty
KOMITETEHIMIO MPEJICTaBICHUs: 00 YpOBHE pa3BUTHsI MaTeMaTUKU Ha
pa3HbIX UCTOPHYECKUX dTalaxX; O BHICOKOW MPAKTUUYECKOW 3HAYUMOCTH
MaTeMaTHKUd C TOYKH 3pPEHUSl CO3JaHMsl M Pa3BUTHUS MaTepHAbHON
KYJBTYpPbI YEJIOBEUECTBA, & TAK)KE O BAKHON POJIU MAaTEMATUKH C TOUKU
3peHus] (HOPMUPOBAHMHM TaKUX BAKHEHIIMX 4YepT JHUYHOCTH, Kak
HE3aBUCHMOCTh U KPUTUYHOCTH MBIIIIJICHUS, BOJII U HACTONYHUBOCTH B
JOCTUKEHUH LI U JIp.

APU®METHUKA (262 uaca)

Hartypaabnble uncaa. HarypansHblii psna. JlecsitTuuHas cucrema
curcieHus. ApupMeTudyeckre IEHCTBUS ¢ HATypPaIbHBIMH UYHCIAMHU.
CpoiicTBa apu(PMETHUSCKUX JICHCTBUH.

Crenenb ¢ HATYpaJIbHBIM MTOKA3aTEIEM.

UucnoBble BbIpaXKe€HUs, 3HAUEHUE YUCIOBOTO BbIpaskeHus. [lopsiok
JIEACTBUM B YMCIIOBBIX BBIPAKEHUSX, UCIIOJIb30BaHUE CKOOOK. Pemenne
TEKCTOBBIX 3a7[ad apU(PMETHISCKIMH CIIOCOOAMH.

Jenutenu u xpatHbele. CBOMCTBY U mpu3Haku Jenumocth. [Ipoctbie
U cocTaBHble uucia. PasznoxkeHune HaATypaJbHOTO YHCIIa Ha MPOCTHIE
MHOXUTEH. J[eleHue ¢ ocTaTkoM.

Apobu. OObIKHOBeHHBIE JpoOu. (OCHOBHOE CBOWCTBO JpOOH.
CpaBHeHue OOBIKHOBEHHBIX IpobOeiil. Apudmernueckue AEUCTBUS C
OOBIKHOBEHHBIMU JApo0siMu. HaxoxkieHue 4acTé OT LeJIOr0 U IEJN0ro
II0 €T0 YacTH.
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Jlecsituunble  1po0w. CpaBHEeHHE  JIeCATUYHBIX  JIpOOEil.
Apudmerndeckne JeUCTBUS c JECSITUUHBIMU JIpOOsIMHU.
[IpencraBnenue AecaTUYHON NIpoOH B BHJIE OOBIKHOBEHHOH IpoOu U
OOBIKHOBEHHOM B BU/JIE IECATUYHOH.

[IponieHThI; HAX0XKJIEHUE MPOLEHTOB OT BEJIMYMHBI U BEJIUYMHBI 110
e¢ mpoueHtam. OTHOIIEHHE; BbIpA)KEHHE OTHOILIEHUS B IPOIIEHTaX.
[Iponopiiyst; OCHOBHOE CBOWCTBO MPOIOPIUH.

Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHISCKUMHU CITOCOOAMH.

PanuonanbHble yncia. [lon0XuTeNbHBIE U OTPULIATEIBHBIE YUCIIA,
MOAYJb Ynciia. MHOXKECTBO 1eJbIX uncesl. MHOXeCTBO pallMoOHAIbHbBIX
4lcell; pallMOHAIIBHOE YHUCIIO KaK OTHOIIEHUE m/n, TAE m — ILENoe
YUCIIO, a M — HarypaibHoe. CpaBHEHUE palMOHAIbHBIX YHCEN.
Apudmerndeckrue JIEHCTBHUs € pallMOHAIBHBIMU uuciamMu. CBOHCTBa
apudmeTruecKkux jJeicTBuil. CTENeHb ¢ IeIbIM ITOKa3aTeIeM.

HelictBuTenbHble YyHcaa. KBaapaTHelii kopeHps u3 uncia. KopeHb
TPETHEN CTETIEHH.

[lonsTe 00 uWppanMoHaIbHOM uHcie. VppanuoHaabHOCTH yHclIa

N HECOM3MEPUMOCTh CTOPOHBI W JMaroHaidu ksajgpara. Jle-
CATUYHbIE MPUOIMKEHUS UPPAIIOHATBHBIX YUCEIL.

MHoXxecTBO JIEHCTBUTEIIbHBIX YHCell; IIpE/ICTaBICHNE
JNEHCTBUTENIbHBIX YHUCell OECKOHEUHBIMH JIECATUYHBIMU JPOOSIMHU.
CpaBHeHME 1€HCTBUTEBHBIX YUCEL.

KoopnunatHass mnpsmas. M3o0pakeHne dmcenT TOYKaMU KOOpP-
JIMHATHOM TpsiMoil. UMCIIOBBIE TPOMEKYTKH.

N3mepennsi, npubImKeHusi, OIMeHKH. Pa3Mepbl 00BEKTOM
OKpy’Karomero Mupa (0T 53JIE€MEHTAapHBbIX dYacTull 110 BceneHHoM),
JUIMTENILHOCTh IPOIIECCOB B OKpyXKarolieM Mmupe. Boigenenue MHo-
KUTEJISI—CTEINEHHU JIECATU B 3alIUCH YHCIIA.

[IpubnuxéHHoe 3HAUYE€HUWE BEIUYMHBI, TOYHOCTH MPHUOIHKECHUSL.
OxkpyriieHrne HaTypalbHBIX YUCEN U JAECATUYHBIX apobeit. [Ipukuaka u
OIICHKA Pe3yJIbTaTOB BBIUUCICHHH.

AJIT'EBPA (216 uacoB)

Aaredpanyeckue BbIpaskeHHsl. DyKBeHHBbIE BbIpaKeHUS (BBI-
paxeHusi ¢ mnepeMeHHbIMU). UucinoBoe 3HaueHHWEe OYKBEHHOIO BBI-
paxenus. [lomycTumble 3HaueHusi mepeMeHHbIX. [lojcTaHoBka
BBIp@XKEHHI BMecTO TMepeMeHHbIX. [IpeoOpa3zoBaHne OyKBEHHBIX
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BBIpQ)KEHUH Ha OCHOBE CBOWCTB apudmeTHueckux aercTBuil. Pa-
BEHCTBO OYKBEHHBIX BbhIpakeHUH. T0xk1ecTBO.

Crenenp ¢ HaTypaJgbHBIM ITOKa3zarejaeM U €€ cBoiicTBa. OQHOUIEHBI
u MHorowieHbl. CreneHb MHorowieHa. CloXxeHHe, BBIYUTAHHE,
YMHOXEHHE MHOTOWIEHOB. POpMyJbl COKpPALIEHHOIO YMHOKEHUS:
KBaJpaT CyMMBI U KBajpaT pa3sHocTu. Dopmyia pa3HOCTH KBaJpaToOB.
[IpeoOpa3oBaHue 1€NOr0 BBIPAXKEHHUsT B MHOrowieH. Pasnoxenue
MHOTOWJIEHOB HA MHOHUTEIH. MHOTOWIEHbl C OJHOM IepeMEeHHOM.
Kopenp  mHorounena. KBazgpaTHbli — TpEXWiIeH;  pas3sIoKEHHE
KBaIpaTHOTO TPEXUWIEHA HA MHOXKHUTEIH.

Anrebpanueckas poOb. OCHOBHOE CBOMCTBO anreOpandeckoin
npobu. CioxeHue, BEIMUTaHUE, YMHOKEHHE, JIeJIEHUE allreOpandecKuX
npoOeit. CteneHs ¢ IeNIbIM IToKa3aTesieM U e€ CBOMCTRa.

PanmonasibHble BbIpaXkeHUs U UX IpeoOpa3oBanus. JlokazaTenbcTBO
TOKJIECTB.

Ksagparapie xopHu. CBoicTBa apu(PMETHUECKUX KBAJIPATHBIX
KOpHEH U UX MPUMEHEHUE K IPE0OPa30BaHUIO YUCIIOBBIX BHIPAKEHUH U
BBIYHCIICHUSIM.

YpaBHeHusi. YpaBHeHUE ¢ 0JHOU nepeMeHHON. KopeHb ypaBHEHUSI.
CBolicTBa YHCIIOBBIX PaBEHCTB. PABHOCUIIBHOCTH YpaBHEHHH.

Jluneiinoe ypaBHeHue. KBaapartHoe ypaBHeHue: popmyna KopHei
KBaJipaTHOro ypaBHeHHs. Teopema Bwuera. Pemenue ypaBHeHHi,
CBOJAIIMXCS K JIMHEHHBIM M KBajpartHbM. [Ipumepsl pemeHus
ypaBHEHHUH TpeThel u dYeTBEPTOWM cTeneHed. Pemenuwe npoOHO-
palvoOHaJIbHBIX YPABHEHUH.

YpaBHeHHEe ¢ IByMS IepeMeHHBIMU. JInHeliHOe ypaBHEHUE ¢ IBYMS
IIEPEMEHHBIMY, IPUMEPHI PELICHNS YPABHEHHUH B LIE€IBIX YHCTIaX.

Cucrema ypaBHEHHHl ¢ JByMs NepeMEHHbIMH. PaBHOCHIBHOCTH
cucteM. CHCTEMBI IBYX JIMHEWHBIX YPaBHEHUH C ABYMs II€PEMEHHBIMU;
pelleHre MOJICTAaHOBKOM U cioxeHueM. [Ipumepsl pelieHus cuctem
HEJIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 32124 aJIredpanvdecKuM Crocooom.

JlekapToBBl ~ KOOpAMHATBI ~ Ha  IUIOCKOCTH.  ['paduueckas
WHTEpIpeTalWsl YpaBHEHHS C JIBYMS TepeMeHHbIMH. | 'paduk
JMHEHHOTO ypaBHEHHUS C IByMsl IEPEMEHHBIMU; YTIIIOBOU K03 puiiueHTt
MpsIMOiA; yCIIOBHE MapajliebHOCTU HpsiMbIX. ['paduku mpocteiimmx
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HETMHEWHBIX ypaBHEHUH: mapadona, runepboia, okpykHOCTh. ['padu-
YecKast THTEPIIPETallKsl CHCTEM YPaBHEHUU € IByMs IEPEMEHHBIMHU.
HepaBencTrBa. YucrnoBble HepaBeHCTBA U UX  CBOICTBa.
HepaBenctBo ¢ ojHOW nepeMeHHOW. PaBHOCHMIBHOCTH HEpPABEHCTB.
Jlunelinple HepaBeHCTBAa ¢ OnHOM mepemeHHoil. KBanpaTHbie
HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJTHOM TIEPEeMEHHOM.

GOYHKIHNHU (78 uacoB)

DOyHKIHHA. [Ipumepsr 3aBUCUMOCTEI; npsiMast
MPOMOPLUOHAIBHOCTh, OOpaTHasi MPONOPIHMOHAIBHOCTE.  3a/JaHue
3aBUCUMOCTEH (popMyIamMu; BEIYUCICHHS 1O opMyiaM. 3aBUCUMOCTH
MeXIy  BemuumHamu.  [lpumepbr  rpadukoB  3aBHCHMOCTEH,
OTpa’KaIOIIUX peaIbHbIE MPOIIECCHI.

Yucaobie pynknun. [Torstue GpyHknmn, o01acTh MPUMEHEHHS U
oOiacte 3HaueHus ¢yHkuuu. CrocoObl 3ananust GyHKuuu. ['papuk
¢yakuu. CBoiicTBa QyHKIMH, X OTpaXKCHHE HA TpaduKe.

OyHKIWH, OIMCHIBAIOIITHE IPSIMYTO u 00paTHyIO
MPONIOPIIMOHATIFHBIE 3aBUCUIMOCTH, WX rpaduku u cBoiicTBa. JInHeitHas
¢byukmus, e€ rpaduk u cBoiictBa. KBagparnunas gpynkuus, e€ rpadux
u cBoiictBa. CTeneHHbIe PYHKINH C HATYpAIbHBIMHA ITOKA3aTeNsIMU 2 1

3, nux rpaduKu 1 CBOICTBA. ['paduxu byHKIUH
3
y=vx,y=3x,y= |«
YucsoBble MOCJIeI10BATEILHOCTH. Ilonsarue YUCJIOBOU

MOCJIeIOBATEILHOCTH. 3aJlaHUe IOCJIeI0BATEIbHOCTU PEKYPPEHTHON
dopmynoit u  QopMmynoi n-ro uwieHa. ApHpMeTHYECKAn H
reoMeTpu4ecKast npodeccuu. DopMyIbI n-ro YJieHa
apuPMETHIECKON U TEeOMETPUIECKOM TPOrPeCcCHii, CyMMBI N-X IEPBBIX
yiieHoB. M300pakeHue 4WICHOB apu(MeTHUYecKOW W TeoMeTpUYecKOn
MpOrpeccuil  TOYKAMH KOOPIAWHATHOW TUIOCKOCTH. JIMHEWHBIA ©
SKCIOHEHIMAIBHBIN pocT. ClI0KHBIE TPOLICHTHI.

BEPOATHOCTDb U CTATUCTHUKA (35 yacos)

OnucarenpbHasi cratucTuka. [lpencraBieHue MaHHBIX B BHJE
tabmun, nuarpamm, rpaduxoB. CrydaiiHas w3MeHYHBOCTh. CTaTH-
CTHYECKHE XapaKTepHCTUKHA Habopa NIaHHBIX: cpeaHee apudpmeTH-
Yeckoe, MeJuaHa, HaumOoJiblllee W HAMMEHBIIEE 3HAYEHHUs, pa3Max.
[IpencraBienne o BBIOOPOUHOM HCCIIEOBAHUU.
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Cayuaiinbie coObITHS H BepOATHOCTH. [loHSATHE O CiydaliHOM
OTIBITE W CITy4aitHOM coObITHH. YacToTa ciaydaiiHoro coositus. Craru-
CTUYECKHI TIOJIXO0J] K TMOHSTHIO BEPOSTHOCTH. BEposSTHOCTH TPOTHBO-
MOJIOKHBIX COOBITHHA. JlOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHSL.
PaBHOBO3MOKHOCTD COOBITHH. Kiaccuueckoe OmpeeIeHUE
BEPOSITHOCTH.

Komounaropuka. Permenne kKoMOMHATOpHBIX 3amad mepebopom
BapuaHToB. KomOuHaTtopHoe mpaBwiio ymMHOXeHHs. llepectanHoBku u
(bakTopuai.

TEOMETPUSI (224 9aca)

Harasanasi reomerpus. Harnsaaeie npejcraBieHns o Gurypax Ha
IJIOCKOCTHU: TpsiMasi, OTPe30K, Jy4Y, YroJI, JIOMaHasi, MHOTOYIOJbHHUK,
OKPYXHOCTb, KpYr. UYeTbIpéXyrosibHUK, IPSMOYTIOJIbHUK, KBajpar.
TpeyronbHUK, BUABI TPEYTOJIHHUKOB. [IpaBUIbHBIE MHOTOYTOJBEHUKH.
B3aumHoe pacnosiokeHue AByX NMPSMBIX, ABYX OKPY>KHOCTEH, MpsiMoii
U OokpyxkHocTH. HM300pakeHue reomeTpuyeckux GUTYp U HX
KOH(HTYyparuii.

Jlnmuna otpeska, omaHou. Ilepumerp MHOroyronpbHUKA. EIUHUIIBI
u3MepeHus: IMHBL M3MepeHue JUIMHBI OTpe3Ka, MOCTPOCHHE OTpe3Ka
3aJaHHOM JIJINHBI.

Buner yrios. ['pagycnass mepa yria. M3mepenue um mocTpoeHHE
YTJIOB ¢ TOMOIIBIO TpaHcmopTupa. buccekTpuca yria.

[lorsatne momamu QUTYpHl; €IWHHUIBI W3MEPEHHUs ILIOMIAIH.
[Inomanp mpsMoyroibpHUKA, KBajgpara. [IpubnmxéHHOE H3MEpeHue
mwiomaay ¢GuUryp Ha KietdaToid Oymare. PaBHOBenmukme (uUTypEHL.
Pa3pesanune u cocraBneHne reoMeTpUIecKux QUryp.

Harnsimable mpencTaBieHus] O TPOCTPAHCTBEHHBIX (UTYpax: KyoO,
napajjieienunes, npu3Ma, nupamuaa, map, chepa, KOHYC, MHIAHIP.
M3obpaxenne mpoctpancTBeHHBIX (Guryp. [Ipumepsr cedenwmii.
Mtuororpannuku. [IpaBunbHbie MHOTOrpaHHUKH. [IpuMepsl pa3BEPTOK
MHOTOTPaHHUKOB, LMIUHApAa M KOHyca. M3roromienue wmojenei
MPOCTPAHCTBEHHBIX (UTYD.

[Tonstne o6béMa; emuHUNBI O00BEMA. OOBEM MPSAMOYTOIHHOTO
napajienenunesaa, Kyoa.

[TonsiTrie o paBeHCcTBe QuUryp. LleHTpanapHas, oceBas U 3epKalbHAS
cummeTpun. M3o0pakeHne CHMMETPUYHBIX QUTYD.
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I'eomerpuueckue ¢urypsl. IIpsvble un yruel. Touka, npsaMas,
mI0ockocTh. OTpe3ok, nyd. Yrona. Buasr yrios. Beprukanphbie u
CMeXHBbIE yIIIbl. buccekTpuca yria.

[lapannensHble U nepecekaromuecs: npsiMble. llepnennukyispHsle
npsiMble. TeopeMbl 0 MapayIEIbBHOCTH W IEPIEHIUKYJISIPHOCTU
npsMbIX. llepnennukynsp um HakioHHas K npsmod. CepeauHHBIN
NIEPIIEHIUKYJISAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBoicTBa OHMCCEKTPHCHI yIriia M
CEPEIMHHOrO MEPIEHANKYISIPA K OTPE3KY.

TpeyronsHuk. BeicoTa, MenuaHa, OucCCeKTpuca, CpelHss JHHUA
TpeyrojbHUKA. PaBHOOEIPEHHBIE M PAaBHOCTOPOHHUE TPEYTOJIBHUKU;
CBOWCTBA M IPHU3HAKM PABHOOEIPEHHOrO TpeyrojbHUKa. lIpu3naku
paBeHCTBa TPEYrOJIbHUKOB. Hepasenctso TPEYroJbHUKA.
CooTHolIEHNsT MEXIy CTOPOHaMM W yriamu TpeyrosbHuka. Cymma
YTJIOB TpeyroJibHUKa. BHemHue yriel TpeyroibHuka. Teopema ®aneca.
[lono6ue tpeyronbHukoB. [lpusHaku 1OAOOMS  TPEyroJbHUKOB.
Teopema Iludaropa. Cunyc, KocuHyC, TaHT€HC, KOTAHT€HC OCTpPOTO
yrila MpsSMOYTOJIBHOTO TPEYroJbHUKA W YIJIOB OT 0° no 180°,
IpUBEAEHUE K  OCTpoMy  yriny. Pemenwe  mpsSMOYToOJIbHBIX
TPeyroJbHUKOB. ~ OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.
®opMyIIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJTHOTO
U TOro ke yria. PemieHue TpeyrojbHUKOB: TeopeMa KOCHHYCOB WU
TEOpeEMa CUHYCOB. 3aMeydaTeIbHble TOUKU TPEYTOJIbHUKA.

YetpipéxyronpHuk. IlapannenorpamMM, ero cBOWCTBAa M IPU3HAKU.
[IpsiMoyroibpHUK, KBaapaT, poM0O, UX CBOWMCTBA U Mpu3HaKH. Tpamerus,
CPEIHSISI IMHUSI TPAICIUH.

MHuoroyronpHuk. Beinykible MHOroyroiapHuku. Cymma  yrioB
BBIIIYKJIOI'O MHOTOYTOJIbHUKA. [ [paBuiIbHBIE MHOTOYTOJIBHUKH.

OxpysxHocTh U Kpyr. Jlyra, xopaa. Cektop, cermeHT. LlenTpanbHblil
yrojl, BIHMCAHHBIM Yroj; BeJIMYMHA BIUCAHHOIO Yyria. B3auMHoe
pacrlojoKeHUe NpSIMOM U OKPYXKHOCTH, JIBYX OKPY>KHOCTEH.
KacatenpHast 1 cexymas K OKpyKHOCTH, UX CBOHCTBa. BrucaHnHble 1

ONUCAaHHbIE  MHOTOYTOJbHUKH.  OKpYyXHOCTb,  BIIMCAHHAas B
TPEYrOJbHUK, U OKPYXHOCTb, OIHMCAaHHAs OKOJIO TpPEyTroJIbHUKA.
Bnucannsie u OTUCaHHbIE OKPY>KHOCTHU MPaBUIILHOTO
MHOTOYTOJIbHUKA.

16



['eomeTtpuueckue mpeoOpazoBanus. [lonstue o paBeHcTBe (uryp.
[lorssiTHE © JBWKEHWH: OceBass W IICHTpaJbHAsS CHMMETPHH,
napajjieNbHbI  mepeHoc, mnoBopoT. [lomstTre o momobuu ¢uryp,
TOMOTETHH.

Pemenue 3amau Ha BBIYKCIIEHUE, JJOKA3aTEIbCTBO U MOCTPOCHUE C
HCTIOJIh30BAHNEM CBOMCTB M3Y4YEeHHBIX (PHUTYD.

N3mepenne reomerpuueckux BeanmumH. J[mmHa oTpeska. Pac-
CTOSTHUE OT TOYKH JI0 TpsSMOW. PaccrosHme Mexay mapauielbHBIMA
MPSIMBIMU.

[lepumeTp MHOTOYTOJTPHHKA.

JInmHa OKPYKHOCTH, YUCJIIO T, JUTMHA AYTH OKPY>KHOCTH.

['pamycHass mepa yriia, COOTBETCTBHE MEXIy BEIMYMHON IICH-
TPALHOTO YIJIa ¥ ITTUHOU JYTH OKPY>KHOCTH.

[loraTne mIOomanuM TUIOCKUX GUryp. PaBHOCOCTaBIeHHBIE W
paBHOBenukue (Qurypel. [lmomans mnpsMoyronbHuka. [Imomaam
napajuiesiorpaMMa, TpeyroiibHUKa W Tparenud. llmomans MHOTO-
yrompHuKa. [lnomane kpyra u miomanb cexkropa. CooTHOIIEHHE
MEXTy TUTIOIIAISIMH TIOI00HBIX (QUTYP.

Pemenue 3amau Ha BBIUMCICHHE U JIOKA3aTEIbCTBO C HCIIOJB30-
BaHUEM M3YYCHHBIX (OPMYIL.

Koopaunarel. VYpaBaenwe mpsmoil. KoopaumHatel —cepeauHbl
orpe3ka. Dopmya pacCTOSHHSI MEXIY IBYMS TOYKAMHU ILIOCKOCTH,
ypaBHEHUE OKPYKHOCTH.

Bekrtopnl. JlnmnHa (MOmaynb) BekTOpa. PaBeHCTBO BEKTOPOB.
Konnmuneapusie BekTopbl. KoopauHatel BekTopa. YMHOKEHHE BEKTOpPA
Ha YHUCJIO, CyMMa BEKTOPOB, pa3JIo)KEHHE BEKTOpa MO JBYM
HEKOJUIMHEapHBIM BeKkTopaM. CKallipHOE TPOU3BeIeHUE BEKTOPOB.

JIOTUKA U MHOKXECTBA (10 4yacoB)

TeopeTHKO-MHOKECTBEHHbIE TOHATHSI. MHOXECTBO, JJIEMEHT
MHO)KECTBA.  3aJjaHWe MHOXXECTB TIePEUYHCIIEHHEM DJIEMEHTOB,
XapaKTepUCTHIYeCKMM  cBolicTBOM.  CraHJapTHbIE  00O3HAYCHUS
YUCJIOBBIX MHOXeCTB. IlycToe MHOXKecTBO M ero ob6o3HaueHue. Ilo-
MHOXecTBO. OOBbeIMHEHNE U TTepeceUeHNE MHOYKECTB.

WNnmocTpamust OTHOIIEHUH MEXAY MHOMXECTBAMH C MOMOIIBIO
nuarpaMmm Diiepa — BeHnna.
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JJieMeHTHI JOruku. Onpenenenue. Axkcuomel U Teopemsl. Jlo-
Ka3aTenbcTBO. JloKazareabCcTBO OT HpOoTHUBHOro. Teopema, oOparHas
nanHoit. [IpuMep u KOHTpHIpuUMep.

[lonsiTHe O pPaBHOCUIIBHOCTH, CJIEJIOBAaHUM, YHOTpeOJeHUE JIio-
TMYECKUX CBSI30K eCill... MO, 6 MOM U MOAbKO 6 MOM Cilyyde, IO-
TUYECKUE CBS3KU U, UJU.

MaTtemaTuka B HCTOpPHYeCKOM  pa3BHTHH.  Vcropus
(dbopMHUpOBaHHS TOHATHS YWCTA: HATypajdbHBIE YHCNA, JPOOH,
HE/JIOCTaTOYHOCTh  PALMOHAJBHBIX YHUCEN IS T'€OMETPHUECKUX
U3MepeHuil, uppanuoHanbHble unciaa. CTapuHHBIE CHCTEMBI 3aIllUCU
grcen. /[poou B Basunone, Erunrte, Pume. OTKpbITHE OECATHYHBIX
npobeti. CTapuHHBIE CUCTEMBI Mep. JlecaTuuHbIe 1poOu U MEeTpUUECKast
cucreMa wMmep. llosBiaenue oTpumarenbHbIX uncen W HyIs.  JL
Marnunkwuii. JI. Diinep.

3apoxneHue aiaredbpel B Henpax apupMeTuku. Auib-Xope3mu
Poxnenne OykBennoir cumBonmku. [I. ®epma. @. Buer. P. Jlexaprt.
Hctopus Bompoca 0 HaxoXACHUU (GopMysl KOpHEH anredpanmyuecKux
YpaBHEHUI, Hepa3peliuMocTh B pajuKalaX ypaBHEHUU CTENEeHH,
6onpmeit wereipéx. H. Tapranes, [x. Kapmano, H. X. AGens, D.
lNanya.

N3obpetenne MeToga KOOPAWHAT, IO3BOJISIONIETO MEPEeBOJUTH
reoMeTpuueckne oOBeKThI Ha s3bIK anreOpsl. P. Jlekapt u I1. depma.
[Ipumepsl pa3IMYHBIX CUCTEM KOOPAWHAT Ha TIOCKOCTH.

3amaua Jleonapao Iluzanckoro (®ubGoHAYUM) O KpOIHMKAX, YUCIA
®ubonayuu. 3a7ada 0 NIaXMaTHOM JTOCKeE.

Ncroxu Teopun BEpOSTHOCTEN: CTpaxoBoe J1eN10, a3apTHbIE UTphl. [1.
®epma u b. [Tackans. A. beprymm. A. H. Konmoropos

Ot 3emuieMepust kK reomerpuu. [ludarop m ero mxkoma. Panec.
Apxumen. [loctpoenus ¢ moMoInpio IUpKyJs u auHelku. [loctpoenue
MPaBWJIbHBIX MHOTOYroJbHUKOB. Tpucekuus yria. KBagpatyp» kpyra.
VYnaBoenne kyba. Uctopus umcina m. 3omoroe ceuenue. «Hauama»
Esxmmma. JI. Diinep. H. W. Jlo6aueBckuii. MicTopus msToro mocrynara.
Codusm, mapagokchl.

Pe3epB Bpemenn — 25 gyacoB
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6. TemaTnueckoe NIIAaHUPOBAHHUE

MATEMATHUKA 5—6 knaccsl (340 yacos)

OcHoBHOE coaep:KaHHe
1o TeMaM

XapakTepucTHKA OCHOBHBIX BHI0B
y4eOHOI 1eATeJTbHOCTH

(Ha ypoBHe y4eOHBIX el cTBHI)

1. HATYPAJIBHBIE YUCJIA (50 yacoB)

Harypanbnblii psi.
JlecsatTuynas cuctema
CUHCJICHHSL.
Apudmernueckue
IEUCTBUS C

HaTypaJIbHbIMU YUCJIAMHU.

CaoiicTBa
apuMeTHIeCKUx
JICHCTBUM.

IlonsTre o crenenu ¢
HaTypaTbHBIM
IoKa3aTeyeM.

KBanpart u xy0 dncia.

YucaoBnie
BBIpQKEHUS, 3HAUCHUE
YUCJIOBOTO BBIPAXKECHUSI.
[Topsinok neiicTBuit B
YUCJIOBBIX BBHIPAKECHUSIX,
HCIIOJIB30BaHUE CKOOOK.

Pemenne TeKCTOBBIX
3a71a4
apu(pMETHUESCKAMH CIIO-
cobamu.

Jlenurenu U KpaTHBIE.
HanbGonpmmii oOmmit
JIeJINTEIIb; HanMEHbIIIee

OnmcpIBaTh CBOHCTBA HATYPAITBHOTO
psaa.

YuTaTh U 3alIHCBHIBATH
HaTypaJlbHbBIE YKCTIa, CPABHUBATH U
YHOPSIIOYNBATH HX.

BBINOJIHATDL BHEIYKHCIICHUS C
HaTypaJIbHBIMU YUCJIAMH; BEIYUCIIATH
3HAYCHUS CTCIICHEH.

®opmyIHpoOBaTh CBOWCTBA
apu(pMeTHUECKUX JTeUCTBUH,
3aIIUChIBATh UX C MIOMOIIIBIO OYKB,
peoOpa3oBhIBaTh HA KX OCHOBE
YHCIIOBBIC BEIPAKEHUSI.

AHAJTH3HPOBATH U OCMBICJIHBATH
TEKCT 3a7auu, nepeopMyIMpoBaThH
YCJIOBHE, H3BJEKATHh HEOOXOIUMYIO
“H(pOPMAIIHIO, MOAETHPOBATH
YCJIOBHE C TIOMOIIIBIO CXEM, PHCYHKOB,
pealTbHBIX MPEIMETOB; CTPOUTH
JIOTUYECKYIO IETIOYKY PacCy KIeHU;
KPUTHYECKH OEHUBATH TIOJTyUYEHHBIN
OTBET, OCYIECTBJIATH CAMOKOHTPOJIb,
MIPOBEpPsisi OTBET Ha COOTBETCTBUE
YCJIOBHIO.

DopMyJHPOBATH ONIPEICIICHUS

JACIIUTEIIA U KPpAaTHOI'O, IIPOCTOT'0 YHCJia U

ofIee KpaTHoe.
CBoliCcTBa NEITUMOCTH.
[lpu3naku qe1uMoCTH Ha
213,5,9,10. Ilpocteie n
CQCTaBHBIE YHCIIA.
Paznoxenne

- HaTypaJIbHOTO YKciIa Ha

MIPOCTHIC MHOKHATEITH.
JleneHue ¢ ocTaTKoM

COCTaBHOI'O YMCJIa, CBOUCTBA U MIPU3HAKH
JIEITMMOCTH.

Jloka3bIBaTh U ONPOBEPraTh C
MIOMOIIIBI0 KOHTPIIPAUMEPOB
YTBEPKJIEHUS O IeIMMOCTH YHCEIL.
KnaccudumnupoaTsh HaTypaabHBIE
yucia (4eTHbIE U HeYETHBIE, 110
ocTaTKaM OT JIeJIeHUs Ha 3 | T. II.).

HccnenoBate npocreiimmne
YHCIIOBBIE 3aKOHOMEPHOCTH,
IPOBOJIUTH YUCIIOBBIE SKCIIEPUMEHTHI
(B TOM YHCIIE C UCTIOIB30BaHUEM
KaJIbKYJISITOpA, KOMITBIOTEPA)

JIpo6u (110 uacoB)

OOBIKHOBEHHBIE
npo6u. OcHOBHOE
CBOKCTBO ApoOH.
CpaBHenue
OOBIKHOBEHHBIX
TpoOeid.
ApudpmMeTHIeCKHe
JIEUCTBUSA C
OOBIKHOBEHHBIMU
npobsimu Haxoxxnenue
YacTH OT IIeJIOT0 U
[EJIOTO IO €T0 YaCTH.

Jecsatuanble 1podu.
CpaBHeHmE
JECSITHYHBIX JpoOei.
ApudpmMeTHIeCKHe
JIEUCTBUSA C
JIECSITHIHBIMHA JIPO-
osimu. [pencraBienue
JIECATUYHOM IpoOH B
BH/JIe OOBIKHOBEHHOM
Jpodu u
OOBIKHOBEHHO! B BHJIE

MopenupoBath B TpaduiIecKoi,
MpeIMeTHOM GopMe MOHSATHUS U
CBOICTBa, CBS3aHHbBIE C IOHSATUEM
OOBIKHOBEHHOU JpoOH.

®opMyJIHPOBATH, 3ANIHMCHIBATH C
MTOMOIILI0 OYKB OCHOBHOE CBOMCTBO
0OBIKHOBEHHOM JIpoOH, TIpaBuja
JEeHCTBHI ¢ 0OBIKHOBEHHBIMU
JPOOSIMH.

IIpeo6pazoBbiBaTH
O0OBIKHOBEHHBIE JIpOOU, CPAaBHUBATH H
YIOPSA0YNBATH UX. BHIMOJIHSATH
BBIYHCIICHUS ¢ OOBIKHOBEHHBIMH
JPOOSIMH.

YuTaTh U 3aIHCHIBATH
necstuanble 1poou. IlpeacraBasaTs
OOBIKHOBEHHBIE Ap0oOU B BUJIE
JECSITUYHBIX U IECATUYHBIE B BUJIE
OOBIKHOBEHHBIX; HAXOAUTH
JECSITUUHBIE TPUOITNKESHUS
OOBIKHOBEHHBIX JIpOOEii.

CpaBHHUBATH U YHOPAI0YUBATH
JIeCTUYHBIE JIpoOu. BrIoaHsATh
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JECITUYHOM.
OTHoIlIEHHE.
[Iponopuus; OCHOBHOE
CBOMCTBO TTPOIIOPIIHH.
[TponieHTHI;
HaxO0XKJIeHHE
MPOILIEHTOB OT
BEJIMYNHBI ¥ BEJINYNHBI
0 €€ MPOIEHTaM;
BBIpa)KEHHE
OTHOIIICHUS B
MPOIEHTAX.
Pemmenne TeKCTOBEIX
3amaq
apuMeTHUECKUMHU CIIO-
cobamu

BBIYHCIICHUS C JIECSITHUHBIMH
JIPOOSIMH.

Hcnoab3oBaTh S5KBUBAJICHTHBIE
MpeJICTaBIeHHS JPOOHBIX YUCEI TIPU
WX CpAaBHEHUH, NPU BBIUUCIICHUSX.

BbInoTHSTH TPUKHAIKY U OIIEHKY B
XO0/JI€ BRIYUCIICHUH.

OO0BsICHATD, YTO TAKOE MPOIICHT.
IIpexcTaBasaTh IPOICHTHI B BUE
npoOeli 1 IpoOu B BUJIE TIPOIICHTOB.

OcymecTBASITH TTOUCK
napopmanuu (B CMU), coneprkammeit
JTAaHHBIC, BEIPAXKCHHBIE B MPOICHTAX,
uHTepnpeThHpoBars ux. [IpuBoanTh
MPUMEPHI UCIIOJIH30BAHUS OTHOIIEHUHA
Ha MPaKTHKeE.

PemaTs 3a7aun Ha TIPOIIEHTHI U
JipoOu (B TOM YHCIIE 3a/1a4H U3
peallbHOM MPAKTUKH ), UCTIOTB3YS TPU
HEOOXOIMMOCTH KaIBKYJISITOD;
UCTIOJIb30BATh TOHSATHUS OMHOUEHUS U
nponopyuu Py PEIIeHNH 3a1a4.

AHAJIN3UPOBATH U OCMBICIUBATH
TEKCT 3a/1a4d, nepedopMyTHPOBATH
yCIIOBHE, H3BJIEKATH HEOOXOIUMYIO
HH(POPMAIIHIO, MOIETHPOBATH
YCIIOBHE C TIOMOIIBIO CXEM, PUCYHKOB,
peabHBIX MPEIMETOB; CTPOHTH
JIOTUYECKYIO [EMOYKY pacCyKICHUM;
KPUTHUYECKH OLEHHBATH TTOTYYCHHBIN
OTBET, OCYIIECTBJISITH
CaMOKOHTPOITh, TPOBEPSISI OTBET Ha
COOTBETCTBHUE YCIIOBHIO.

IIpoBoauTH HECTOXKHBIE
UCCIIeIOBAHMSI, CBS3aHHBIE CO
CBOWCTBAMH JPOOHBIX YHCEII, OMUPASCH
Ha YHUCIIOBBIC DKCTIEPUMEHTHI (B TOM

qucIe ¢ UCTI0JIb30BaHHEeM
KaJIBKYJIATOpa, KOMITBIOTEPA)

3. PanmonajbHble yncaa (55 gacoB)

[TonoxuTenpHble U
OTpHUIaTeNIbHbIE YHCIIa,
MOJIYJIb YHCla.
N3obpaxenune dwmcen
TOYKAMH
KOOPAWHATHOMN
IIPSIMOiA;
reoMeTpuyecKast
HWHTEPIpEeTaIHs
MOJIyJISI YUCIIa.

MHOXECTBO IEJIBIX
YHUCell. MHoxecTBO
palroHATBHBIX YHUCEIL.
CpaBHeHHE
palMoOHATBHBIX YHUCEIL.
ApudpmMeTHIeCKHe
JIEUCTBUSA c
panMoHATbHBIMU
yuciamu.  CBoiicTBa
apuMeTHIECKUX
JIEUCTBUNA

IIpuBoanTH MIpUMEPhI
WCIIOJI30BAHUS B OKPY’KAIOIEM MHpE
MOJIOXKUTENBHBIX W OTPULATENIBHBIX
ymcen (TeMmIepaTypa, BBIATPBIIN -

MPOUTPHIII, BHIMIE - HUXKE YpPOBHS
MODS | T. II.).
N306paxaTs TOYKaMU

KOOPAWHATHOM  TPSIMOM  TIOJIOXKH-
TEJIbHBIE 51 OTpHULIATENIbHBIE
pauvoHaIbHbIE YUCIIa.

XapakTepuzoBaThb MHOYECTBO
LIEJIBIX qucell, MHOKECTBO
palOHAJIBHBIX YUCETL.

®opMyJIMPOBATH U 3aIIHCHIBATD C
MOMOIIBI0 OYKB CBOMCTBA JEUCTBUU C
pauvoHaIbHBIMU YUCIIaMU,
NPUMEHATH Ui  TpeoOpa3oBaHUs
YUCIIOBBIX BBIPAXKCHUN.

CpaBHUBATh U YNOPSJA0YUBATH
palMOHAIBHBIE 4YHUCIIA, BBINOJHATH
BBIUMCJIEHUS C  PalMOHAIBHBIMU
YUCIIAMU

4. U3mepenus, npud/In:KeHNs, OIleHKH.

3aBucumMocTH

Mexxay BeamanHaMu (20 gacoB)
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ITpumepst
3aBUCAMOCTEN MEXIY
BEIUYMHAMU CKO-
pocmy, epems,
paccmosnnue;
NpoOU3800UMETIbLHOCTb,
epemsi, paboma, yewda,
KOJIU4ecmeo,
cmoumocms W JIp.
IIpencraBienue

Breipaxkatb OJTHU € IMHHIIBI
W3MEpeHusT BEIUYMHBI B  JIPYrHX
eauHuIAax (MeTpbl B KWJIOMETpax,
MUHYTHI B 4acax " T. I1.).

OxpyriasaTs HaTypaJlbHbIE YHUCIA U
JnecsTUUHble  ApoOu.  BuImonHATh
NPUKUAKY ©  OHEHKY B  XOJe
BBIUMCIICHUH.

MogaeanpoBaTth HECIIOKHbIE
3aBUCHMOCTH C TIOMOIIBbIO (OpMYIIL;
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BepositHocTh. KoMOuHaTOpHKa (20 yacoB)

3aBUCUMOCTEH B BHJIE BBINOJIHSATh BBIUUCIICHUS o
dopmyIr. BerauciaeHus dopmyam.
1o (popMyJIam. Hcnoan3oBath 3HaHUS 0
Pemmenne 3aBHCUMOCTSIX MEXIYy BEIUYHHAMHU
TEKCTOBBIX 3a1a4 (CKOpOCTh, ~ BpeMs,  pPacCTOSHHE,
apuMeTHICCKUMHU paboTa, TPOM3BOJUTEINLHOCT, BPEMS
crocobamMu U T. 0I.) TIPU PEHICHUH TEKCTOBBIX
3aa4
5. DaemenTsl aaredopsl (40 yacoB)
Hcnonr3oBanue Yurarth u 3anHChIBATH

OyKB /ISl 0003HAYCHUS
qyucen, IS 3alMcu
CBOWCTB
apupMEeTHIECKUX
JIEUCTBUN.

bykxBennble
BBIPAKEHUS
(BBIpa’KEeHUS c
MepEMEHHBIMHU ).
YucnoBoe  3HaueHUe
OYKBEHHOTO
BBIPKEHUSI.

YpaBHEeHUE, KOPEHb
YpaBHEHHUS.
Haxoxnenue HEWU3-
BECTHBIX KOMIIOHEHTOB
apuPpMEeTHIECKUX
JIEUCTBUH.

JlexapToBBI
KOOPJMHATHI Ha
IUIOCKOCTH.
[ToctpoeHue TOUKHM MO
ee KOOpJIHATaM,
oTpeziesieHue
KOOpJIWHAT TOYKH Ha
IJIOCKOCTH

OyKBEHHBIC BBIPAKEHUS, COCTABISITH
OYKBEHHBIC BBIPOKEHHS MO YCIOBUSAM
3ajad.

BoIyucasiTh 4HCIOBOC 3HAYCHHE
OYKBEHHOTO BBIpKCHUS npu
3aJJaHHBIX 3HAYCHUSIX OYKB.

CocTaBiasaTh yYpaBHEHHS  TIO
YCJIOBHUSIM 3a7ad4. Pematnb
NpOCTEUINe ypaBHEHHWs Ha OCHOBE
3aBUCUMOCTEH MEX]y KOMIIOHCHTaMHU
apu(PMETHIECKUX JICHCTBUH.

Crpours  Ha  KOOPJMHATHOMN
IUIOCKOCTH TOYKH ®  (UTYpHI TI0
3aJJaHHBIM KOOPJIMHATAM; ONPedeIATh
KOOPJIMHATHI TOYEK

IIpencrasienue
JTAHHBIX B BUJIE
TaOJINIL, JIuarpaMm.

[TonsiTue o ciyvaitHom
OMBITE ©  COOBITHH.
JlocToBepHOE u
HEBO3MOXKHOE
coOpitus. CpaBHEHHE
[IAHCOB.
Pemenue

KOMOWHATOPHBIX 3a/1a4
nepedopoM BapruaHTOB

M3Baekary  undopmarmio U3
TaOIUIl M JUarpamMM, BBbINOJHATH
BBIYHCIICHUS 110 TAaOJIWYHBIM JTaHHBIM,
CPaBHHBATh BEJIMYUHBI, HAXOAHTh
HauOOoJbIINE u HauMEHbIIINE
3HA4YeHHUs U JIp.

BoinosHaTs c6op uHpopManuu B
HECJIOKHBIX CIIy4asX, NpeacTaBJIATh
uHGOpMAIMI0O B BHAE TabIMI U
JyarpaMM, B TOM YHCJIE € ITOMOIIBIO
KOMIIBIOTEPHBIX ITPOrPaMM.

IIpuBoauTh TpUMEpPHI CIydalHBIX

cOOBITHH, JTOCTOBEPHBIX "
HEBO3MOKHBIX COOBITHIA.
CpaBHMBATh IIAHCHl HACTYIUICHUS
COOBITHIA; CTPOHTH peueBbie

KOHCTPYKIIHA C  HCIOJH30BAaHUEM
CIIOBOCOUCTAHUU  Oosnee  8epoamHo,
MAN08epOosmMHO | JIp.

Bemoansars nepedop BCEX
BO3MO’KHBIX BAPHAHTOB TSI ITepecyeTa
00BEKTOB W KOMOWHAIIHH,
BBIIEJISATH KOMOWHAITHH,
OTBEYAIOIINE 3aJaHHBIM YCIIOBHSIM

7. Harasignasi reometrpus (35 yacoB)

6. OnucarejJbHAA CTATUCTHKA.
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Harasanarie
MpeICTaBICHHUS 0
¢durypax Ha

IJIOCKOCTH:  IIpsiMad,
OTpE30K, JydY, Yyrod,
JIOMaHas,
MHOT'OYTOJIbHUK,
[IPaBUIbHBIN
MHOT'OYTOJIbHUK,
OKpPYKHOCTb, KpYT.
YeTpIpexyroJibHUK,

Pacnmo3naBar, Ha  4deprexax,
PHCYHKaX M MOJIEIISIX TeOMETPHUYECKUE
¢burypel,  KoHpUTypamuu  (HUTYp
(mIockue W TPOCTPAaHCTBEHHEIE).
IlpuBoauTh TIpUMEPHI aHATIOTOB TEO-
METPUYECKUX (UTYP B OKPYKAIOIIEM
MUpe.

M3o0paxars reOMETPUYECKUE
(GuUrypsl ¥ UX KOHQUTYpAIlMH OT PYKH
U C WCIOJNB30BaHUEM YEPTEKHBIX
WHCTPYMEHTOB. N306paxaTh
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IPSIMOYTOJIHHUK,
KBaJpar.
TpeyronpHUK,  BHJIBI
TPEYTOJIbHUKOB.

N306pakenune
reOMETPHYECKUX
buryp. B3aumnoe
pacIoyio)keHue  JIByX
IPSIMBIX, JIBYX
OKPYKHOCTEW, TPAMOMN
U OKPYXHOCTH.

Jlnmuna OTpe3Ka,
nomanoil.  Ilepumertp
MHOT'OYTOJIbHUKA.
Enununer  u3mepenus
JUTAHBL. N3mepenne
JUTUHBI OTpe3Ka,

MMOCTPOEHHUE  OTpe3Ka
3aJaHHOM JIJIMHBI.

Yron. Buasl yrios.
I'pagycHas mepa yria.
N3mepenne "
MOCTPOEHUE YTIOB C
IIOMOIIILIO0
TpaHCHIOPTHPA.

Tlouste mIOmMAmM
burypsr; CIMHUIIBLI
W3MEPEHHS  TUIOIIAIH.
[Inomann
MPSIMOYTOJIbHUKA n
IUIomanb KBaJpara.
PaBHoBemKHE
burypsl.

Harmsaasie
MpeACTaBICHUS 0
MPOCTPAHCTBEHHBIX

¢durypax: KYyO,

reoMeTprIecKue ¢burypst Ha
KJIeT4aToi Oymare.
HN3mepsaTs c IIOMOIIIBIO

WHCTPYMEHTOB W CPaBHUBATH JTHHBI
OTPE3KOB ~HM  BEIUYHHBI  YIJIOB.
CTpouth O0Tpe3KH 3aTaHHOW JUTMHBI C
MOMOIIBIO TMHEUKH ¥ IIUPKYJIS U yTIIbI
3aJJaHHON BEIMYMHBI C TIOMOIIBIO
TpaHcmopTupa. BbeIpaxkaTs  0oJHU
eJIMHUIBI W3MEPEHHs JUIMH dYepe3
JpyTHeE.

BoryucasiTe 1100 KBAJApaTOB
U TOPSIMOYTOJBHHUKOB,  HCHOJIB3YS
dopMyBl  TUIOMIATM  KBajpaTa W
IO IPSIMOYTOJTbHHKA.

BeipaxkaTh OJTHU €JIMHUTIBI
WU3MEpEeHUs TUIOIIAIU Yepe3 ApyTue.

HzroraBauBath
MPOCTPAHCTBEHHBIE burypsl  u3
pa3BepTOK; pacIO3HaBaTh pPa3BEPTKH
KyOa, Mmapaenenunena, MUPAMUTIBL,
MWIMHApa U KoHyca. PacemaTpuBaTh
npocTeitime CeYeHUs
MIPOCTPAHCTBEHHBIX buryp,
MoJIyd4aeMble TyTeM MPeMETHOTO WIIH
KOMITBIOTEPHOTO MO/ICTUPOBAHMS,
onpeaeasTh UX BU/I.

BeraucasTe o0beMbl KyOa U
MIPSIMOYTOJIBHOTO — TapaJuleNienumea,
UCTob3yst GopMmysel oObeMa Kyba U
o0Bema MPSIMOYTOJIHHOTO
napajienenunena. BeipaxkaTs oIHU
eIVHUIIBI W3MEpeHHus o0bemMa uepe3
TpyTHe.

HccaenoBatb W onMchIBATH
CBOWCTBA T'EOMETPHYECKHX  (QUTYp
(TOCKUX W MPOCTPAHCTBEHHBIX),

napasuiesienume],
npu3Ma,  [UpaMUa,
map, cdepa, KOHYC,
IUTAHIP.
N306pakenune
MPOCTPAaHCTBEHHBIX
¢buryp. [Ipumepst
CEUYCHUM.
MHororpaHHuKH, Tpa-
BUJIbHBIC
MHOTOTPaHHUKH.
[Ipumepsr  pa3BepTOK
MHOTOTPaHHUKOB,
MWIAHIpPA ¥ KOHYCA.
Ilousatne o0BeMa;

€ TUHUILEI o0BeMa.
Ob6beMm IIPSIMO-
YTOJIBHOTO
napajienenunena U
o0BbeM KyoOa.
[lonsarue 0
paBeHCTBE duryp.
[lentpanbHas, oceBas
u 3epKaTbHas
CUMMETPUH.
N3obpaxenune

CUMMETPUYHBIX HUryp

HCTIOJIB3YS AKCIIEPUMEHT,
HaOJIIOICHUE, HU3MEpEHHE.
MopeaupoBaTh reoMeTpUUYECKUe
00BEKTHI, HCTIONB3YS Oymary,

IJIaCTUJIMH,  IPOBOJIOKY W Jp.
Hcnoan3oBarth KOMIIBIOTEPHOE
MOJIEIUPOBAHNE U 3KCIEPUMEHT IS
W3Y4YEHUsI CBOMICTB TI'E€OMETPHYECKUX
0OBEKTOB.

HaxoauTh B OKpyXarolem Mupe
IIJIOCKHE u IIPOCTPAHCTBEHHBIE
CHMMETPHYHBIE (PUTYPBI.

Pemarhp 3amaun Ha HaXOXJIECHUE
JUTH OTpPE3KOB, IIEPUMETPOB
MHOT'OYTOJIbHUKOB, T'PaJyCHOH MepHI
yIJIOB, IUIOIIAJEH  KBagpaToB |
HPSIMOYTOJIBHUKOB, 00bEMOB KyOOB U
MPSIMOYTOJIBHBIX ~NapaJlIeIeUIE0B,
KyOa. BblaeasiTb B yCIOBHU 3aJauu
JaHHble, HEOoOXOoIuUMBbIe 1S ee
pelleHusl,  CTPOMTh  JIOTMYECKYIO
IETTOYKY paccyXIeHUM,
COIOCTABJIATDH 10Ty YE€HHBII
pe3ybTaT C YCIOBUEM 3a/1a4U.

N306pakats paBHblE (QUIYPHI,
CHMMETpHUYHBIE (PHUTYPHI

Pe3epe epemenu - 10 uacoe

AJITEBPA 7—9 kaaccol (306 yacoB)

OcHoOBHOE
coJep KaHHe M0 TeMaM

XapakTepucTHKA  OCHOBHBIX
BH/JIOB /IeITEeJIbHOCTH YYEHHUKA
(Ha ypoBHe YueOHBIX J1eiicTBHi)

1. lelicTBuTe/IbHBbIE YHc/Ia (8§ YacoB)

Pacmmpenue

MHOKCCTBAa HATYPAJIbHBIX

OnucpIBAaTHL MHOJKECTBO OEIbIX
YUCCJI, MHOKCCTBO PpallMOHAIIbHBIX
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quccsl A0  MHOXECTBA

OEJIbIX, MHOKECTBa
OCJIbIX YHUCCII OO0 MHOXKC-
CTBa panruOHaJIbHBIX.

PanmoHansHOE YMCIIO Kak
OTHOIIIEHWE m/n, Toe m -
mejoe 4Yuciao, a n o -
HaTypaJbHOE YHCIIO.
CreneHb C  IEJIBIM

MIOKa3aTeJIeM.
KBagpaTtHeiii  KOpeHB
u3 quca. Kopens
TpeThbel CTENeHH.
[Tonsitue 00
UPpAIMOHAIEHOM YHCIIE.
UppanuoHalibHOCTh
yucia NG u
HECOU3MEPUMOCTh

CTOPOHBI MW JMaroHalu
kBazgpata. JlecaTuuHble

MPUOTKEHUST uppa-
IMOHAJIBHBIX YHCEIL.

MHOKeCcTBO
JIEUCTBUTENIBHBIX YHCEIL,
MpeCTaBICHUE
JIEMCTBUTENIBHBIX YKCEIl B
BUJE OECKOHEUHBIX
JIECITHYHBIX TpoOeid.
CpaBHeHme

JIEACTBUTEIIBHBIX YHUCEIL
B3aumno
OJIHO3HA4YHOE
COOTBETCTBUE MEXKIY
JIEACTBUTEIILHBIMA
4yuciaaMd M TOYKaMu
KOOpAUHATHON  IIpsAMOU
UucnoBble MPOMEXKYTKU:

YHCcesl, COOTHOIICHUE MEXKIY STUMH
MHOJKECTBAMH.

CpaBHuUBaThH u
YHOPSIIOYUBATh  pallMOHATBHBIE
Yucia, BBIIOJHATH BBIYUCICHUS C
palvoHATFHBIMU ~ YHCIIAMH,  BbI-
YHCJIATh 3HAUEHUS CTeleHel ¢
TEJTBIM TTOKa3aTeIeM.

®opmyIupoBaTH ONpEICICHHE
KBaJpaTHOTO KOPHS W3 YHCTIA.
Hcnoan3oBath rpaduk GyHKIUHA
= x? IS HAXOJKICHHUS KBaPaTHBIX
KopHed. BbIYHCAATH TOUHBIE W
NpUONMKEHHBIE 3HAYCHUs KOpHEH,
UCTOJB3Ys TpU HEOOXOIUMOCTH
KaJbKYJISTOP; TMPOBOJUTH OIEHKY
KBaJ[paTHBIX KOPHEH.

@®opMyJIHPOBATH OIPEICIICHUE
KOpHSI TpeTheH CTEeNeHU; HaXOJIUTh
3HAYCHUsI KyOMIeCKAX KOpHEH, IpH
HE0OX0IUMOCTH UCTOJb3YS
KaJIbKYJISTOP.

I[pusoaurs IpUMEpHI
UppalMoOHAFHBIX YUCEI; pacIo-
3HABATh panroHaIbHbIE u
UppalnroHabHBIE YHCIA; H300pa-
KATh yuciaa TOYKaMHU
KOOPJAWMHATHOMN TTPSIMOMA.

Haxoaunts JIeCATUYHbIE
OpUONMKCHHST  PAllMOHANBHBIX |
UppaIoHaIbHBIX qucen,;
CPaBHHBATh ¥ YNOPSI0YHBATH
JIeCTBUTENIbHBIE YHCIIA.

OnuceiBaTh
JIEHCTBUTENILHBIX YUCEI.

Hcnoan3oBaTh B MHCHMEHHOM
MaTeMaTH4ecKoi peun

MHOXXECTBO

UHTEpBaJl, OTPE30K, JIyd

o0o3HaueHust W  rpaduueckue
n300paXEHUS YUCIIOBBIX MHOKECTB,
TEOPETUKO-MHOKECTBEHHYIO
CHMBOJTUKY

2. U3mepennsi, npuOJM:KeHHUs1, OLIeHKH (S 4yacoB)

[Tpubmmxennoe
3HAUCHUE BEJIMYMHBI,
TOYHOCTb TPHOJIHIKEHUSI.
Pazmepni 00BEKTOB
OKpy’Karomero mMupa (0T
AJIEMEHTAPHBIX YACTHI] JIO
Bcenennoit),
JUTUTETTHHOCTh MPOIIECCOB
B OKpYXalolleM MHpe.
Brigenenue MHOXUTENS -
crenenn 10 B 3amucu
YHCla.

Ilpukugka w oOleHKa

Haxoaurts, aHAJM3UPOBATD,
COMOCTABJIATH YHUCJIOBBIC
XapaKTEePUCTUKH 00BEKTOB

OKpY’KaroIIero Mupa.
Hcnoab30BaTh 3amuch Yncel B
CTaHJAPTHOM BHJIE JJISI BBIPAXKEHUS
pa3MepoB OOBEKTOB, JITUTEIHHOCTH
MIPOIIECCOB B OKPYKAIOIIEM MHUpE.
CpaBHUBATH qucia u
BEJIMYUHBI, 3alIUCAHHBIE C HCIIOJIb-
3oBaHueM ctenenu 10.
Hcnoan3oBate pasHbie (HOPMBI
3alych TPHOJMKEHHBIX 3HAYCHUI,
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pe3yiIbTaToB Jenath  BBIBOJABL O  TOYHOCTH
BBIUNCIICHUH TPHOTKEHHS o 3arucu
MPUOTUKEHHOTO 3HAYCHHUSI.
BbInotHATH ~ BBIYMCICHUS  C
peaTbHBIMU JTAHHBIMH.
BoinmotHATH  TPUKUAKY  H©
OIICHKY Pe3yJbTaTOB BBIYUCICHUHN
3. Beenenne B anreopy (10 gacon)
bykBennsie BoimoanaTs JIIeMEHTapHbIE
BEIpQKECHUST (BBIPKEHUS 3HaKOBO-CUMBOJIMYECKUE JICHCTBHS:
c MIEPEeMEHHBIMH ). NpPUMEHSATH OYKBBI JUTSI
Yucosoe 3HAYCHHE 00O03HAuUeHMsI YHWCEll, IS 3alUCH
OYKBEHHOT'O BBHIPaKCHHUSI. OOIINX YTBEPXKJACHUI;, COCTABIATH
JlomycTuMBle  3HAYEHUS OyKBEHHBIC BEIpaKCHUS o
MIePEMEHHBIX. YCIIOBUSIM, 3aJlaHHBIM CJIOBECHO,
[loncranoBka  BBIpake- PUCYHKOM 17001 YePTEIKOM;
HUH BMECTO npeodpa3oBbHIBATH
MIepEMEHHBIX. anreOpanyecKue CYMMBI "
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[Ipeo6pa3zoBanue
OYKBEHHBIX BBbIpa)KEHUI
Ha  OCHOBE CBOWCTB

MIPOU3BEICHUS (BBINOJHATH
IIpUBE/ICHNE TIOJJOOHBIX CllaraeMbIX,
pacKpbITUE CKOOOK, YIPOLICHHE

apu(MeTHIECKUX MIPOU3BEICHUN).

JeHCTBUI. PaBenctBO BorameasiTe 4nucioBoe 3HaYCHHE

OYKBEHHBIX BBIPAXKCHUH. OYKBEHHOTO BBIPKCHHUS;

ToxnecTBo HAXOAUTh O00JacTh JOMYCTUMBIX
3HAYCHUU TIEPEMEHHBIX B
BBIPKEHUHT

Pa3JIOKCHUC KBAJIPATHOT'O

5. Anreopanyeckue apodu (20 yacon)

4. Muorowiensl (52 yaca)

Cremnens C
HATypaJIbHBIM
[oKasareyieM u ee

cBoiictBa. OgHOWIEHBI H
mHorowieHsl.  CremneHb
MmHorowieHa. ClioxeHue,
BBIYMTaHUE, YMHOXCHHUE
MHOTOWIEHOB. Dopmyib

COKpAIIeHHOTO
YMHOXKEHUSI: KBaJ[pat
CYMMBI u KBajpaT
Pa3HOCTH. ®opmyna
pasHOCTH KBaJpaToB.
[IpeoOpa3oBanue 1eI0T0
BBIPAKCHUS B
MHOTOWIeH. PaznoxeHune
MHOTOYJIeHA Ha

MHOKUTEIIN: BBIHECCHUE
o0IIero MHOXHTENS 3a
CKOOKH,  TPYIIHPOBKA,

MpUMEHEHUE dbopmyn
COKpaIeHHOTO
YMHOXKEHHUSI.
MHOrowIeHbsl ¢ OJIHOM
MEPEMEHHO. Kopenb
MHOTOYJICHA.

KBaznpaTtHslii  TpexuieH,

®opMyIHPOBATDH, 3aNMCHIBATH
B  CHMBOJHMYeCKOH  (Gopme u
000CHOBBIBATL CBOMCTBA CTEICHH
C  HAaTypaJbHBIM  IIOKa3aTeJeM;
NPUMEHATH CBOMCTBA CTEIECHH ISt
npeoOpa3oBaHUsl  BBIPOKEHUN |
BEIYMCIICHUH.

Beinoanars JeUCTBUS c
MHOTOUJIEHAMH.
BeiBoauts (bopmyIbI

COKpalleHHOT0 YMHOJKEHHUsI, NpH-
MeHAITb HUX B MpeoOpa3oBaHUSIX
BBIPQ)KEHUI U BBIYNCIICHUSX.

BoeimoansaTs pa3JIoKEHUE
MHOTOYJIEHOB HA MHOKHTEIIH.

Pacno3naBatb KBaJIpaTHBINA
TPEXWIEH, BBIACHATHL BO3MOX-
HOCTb PAa3JIOKEHUS Ha MHOXHUTEIH,
NpeACTABJIATH KBaJIpaTHBIN
TpEXWIEH B BHJE IPOU3BEICHUS
JINTHEWHBIX MHOXKUTEJIEH.

IpumensTh paznuvabie GopMbI
CaMOKOHTpPOJISI TIPU  BBINOJHEHUH
npeoOpa3oBaHmit

TpexwieHa Ha
MHOYKHTEITN
AnreOpandeckas
JPOOb. OcHoBHOE
CBOMCTBO anreo6-
panyeckoin Jpoou.

Cokparnenne Tpolei.
CrnoxxeHue, BBEIYUTAHUE,
YMHOXEHHE, JICTICHUE
anredpandeckux Jpooeit.
CreneHb c IEITBIM

IoKa3aTrejiemM u ee
cBoiicTBa. ParmonanbHble
BBIpOKEHUS u ux
npeoOpa3oBaHusl.
JlokazatenbCcTBO
TOXJIECTB

DopMyIHpPOBATH OCHOBHOE
CBOWCTBO anreOpanyeckoi ApoOu u
NPUMEHATH €ero JUISL
peoOpa3oBaHus JpoOei.

Bemoansars JIEUCTBUS c
anreOpanyecKuMH poOsiMu.
IIpeacTraBiasTe 1€JI0€ BBIPAKEHUE
B BHJE MHOrOWI€Ha, ApPOOHOE - B
BHJIE OTHOIICHHWS MHOTOYICHOB;
JIOKa3bIBaTh TOXK/IECTBA.

@®opMyIHPOBATH OIPEICIICHUE
CTEIEHH C IEJIBIM II0Ka3aTeJIeM.
@DopMyHpPOBaTh, 3ANHCHIBATH B
CHUMBOJINYECKON dopme "
WJIIOCTPHPOBATH puMepamu
CBOMCTBA  CTENEHM C  LEIbIM
IOKa3aTeseMm; NPUMEHSATH
CBOICTBa CTENIEHU BIsIE:
npeoOpa3oBaHusl  BBIPAKCHHH |
BBIYUCJICHUN

6. KBaaparusnie kopau (14 yacoB)
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[ToHsTHS KBAaApPaTHOTO
KOpHS, apu(PMETHIECKOTO
KBaJIpaTHOTO KOPHSI.
VYpaBHeHue Buja X =a.
CaoiicTBa
apuMeTHIECKUX
KBaJIpaTHBIX KOpHE#:
KOPEHb W3 TPOH3BEICHUS
YacTHOTO, CTEIICHHU;

toxxnectea (VA ) = g

Joka3pIBaTh CBOWCTBa
apu(pMeTHIECKUX KBaJIpaTHBIX
KOpHE#; MNpUMeHATh UX JUId
npeoOpa3oBaHus BEIPAKEHUMN.

BoeruucasTe 3HAYEHUS
BBIPQXKEHHUHN, COJAEpXKAIMAX KBa/l-
paTHbIe KOpHH; BbIPaKaTh

MepEeMEHHbBIC M3 TEOMETPUYCCKUX U

¢busnueckux Gopmy.
HccaenoBarh ypaBHEHHE BHjIA

x* = 4’ HAXOMTH TOYHBIE U

pUOIMKEHHbIE KOpHU Tpu a > 0
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rae a>0, (\/;)22 | x |

[Ipumenenue CBOWCTB
apuPMETHICCKAX
KBaJIpATHBIX KOpHEH ISt
npeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUU M
BBIYMCIICHU I

YpPaBHEHUU.

Pemrenne TeKCTOBBIX
3a/1a4 anre0pandecKumM
crocoboM

8. Cucrtemnl ypaBHeHwnii (32 yaca)

7. YpaBHeHus ¢ oHoii nepemenHoii (30 yacon)

YpaBHEHHE C OJTHOU
nepemeHHol. Kopens
YpaBHEHUS.

CBoiicTBa YHCIOBBIX
PaBEHCTB.
PaBHOCHIIBHOCTB ypaB-
HEHUM.

JIuneliHoe ypaBHEHHUE.
Pemenue ypaBHeHuit,
CBOJISIITXCS K
JIMHEWHBIM.

KBanpatnoe
ypaBHeHue. HenosHbie
KBaJpaTHbIE YPABHEHUSI.
®dopmyiia KOpHER
KBaJPAaTHOTO YPaBHEHUS.
Teopema Buera.
Pemienue ypaBHeHUH,
CBOJSILIIUXCS K KBaIpaT-
HbIM. bukBagparnoe
ypaBHEHUE-

[Ipumeps! perenus
YpPaBHEHUU TPEThEU U
YETBEPTOU CTEIEHU
pa3IoKEHUEM Ha
MHOKUTEH.

Pemenne npoOHoO-
panroHaIbHBIX

PacnoznaBath JMHEHBIE U
KBaJIpaTHBIC YpaBHEHUS, IIeIbIe U
JIpOOHBIE YPaBHEHHS.

PemaTtn nuHeliHbIe, KBaApaTHBIC
YpaBHEHUSI, a TAK)Ke YpaBHEHHUSI,
CBOJISIIIIAECS K HUM; pelmaTh
JIpOOHO-pallMOHANBHbBIE YPABHEHHUSI.

HccnenoBarh KBagpaTHbIe
ypaBHEHHUSI 110 TUCKPUMUHAHTY U
KodppuIreHTaM.

Pematp TeKkCcTOBBIE 3a1aUK1
anredpandecKuM CrocodoM:
MEPEXOAUTH OT CIIOBECHOU
(GOpMYIIMPOBKY YCIOBHS 3a/1a4H K
ajreOpanvdecKoi MOIeNu MyTeM
COCTaBIICHUS YpaBHEHUS; PeIlaTh
COCTaBJIEHHOE YpaBHEHUE;
HHTEPNPETHPOBATH PE3yIbTaT
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VYpaBHeHHE C ABYMS
MIepEeMEHHbBIMH.
JIuneiiHoe ypaBHEHUE C
JIByMsI ~ IE€PEMEHHBIMHU.
[Ipumeps! penenus ypas-
HEHUH B IJIbIX YHCIIaX.

Cucrema ypaBHEHUH ¢
JIBYMsI  I[E€PEMEHHBIMHU.
PaBHOCMIIBHOCTE cuCTEM
ypaBHEHU. Cucrema
JIBYX JIMHEUHBIX
YpaBHEHU €  JBYMS
IIEPEMEHHBIMH; DPELIEHUE

OJCTaHOBKOM "
CJIO’KEHUEM. Pemenne
CHCTEM JIByX YPaBHECHWU,
OJIHO u3 KOTOPBIX
JIMHEWHOE, a  Jpyroe
BTOpOU CTEIECHU.
[Tpumepsr pelIeHus
CHUCTEM HEJMHENHBIX
YPaBHEHUU.

Pemenie  TEKCTOBEIX
3ama4  anreOpanyecKum
CIIOCOOOM.

OnpenensiTh, sBISETCS M Napa
yucen pelieHneM JTAHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU;
NPUBOIUTH TPUMEPHl  pEIIeHUs
yYpaBHEHUH ¢ ABYMs IEPEMEHHBIMH.

Pemartn 3a7a4H,
anredpandeckoil MOJEeNbI0 KOTOPBIX
ABIISIETCS. ypaBHEHUE C  JABYMS
MEpEMEHHBIMU; HAXOAUTh IIEJIbIe
pereHus myTem nepedopa.

Pematnb CUCTEMBI JIBYX
YpaBHEHHH ¢ IByMsI IE€pEMEHHBIMH,
yKa3aHHbIE B COJICP KAHUH.

Pemater  TexcToOBBIE  3alaud
anredpandeckum crocooom:
TEPEXOUTH oT CIIOBECHOM
(hOpMYJIHPOBKU YCTOBHS 3a7aud K
anreOpanvecKkoil  MOJeIu  IyTeM
COCTaBJICHUS! CUCTEMbI YpaBHEHUI;
pemaTh COCTABICHHYIO CHUCTEMY

ypaBHEHHIA; UHTEPIPETUPOBATh
pe3yJbTar.

Ctpouth rpaduKy ypaBHEHUH ¢
JIBYMSI EepPEMEHHBIMH.
KoncrpynpoBath 5KBUBAJICHTHBIE
peueBble BBICKa3bIBAHUS c

HCIIOJIb30BaHUEM alIreOpandecKoro
Y TEOMETPHUUYECKOTO SI3BIKOB.
Pemartn u HCCJIea0BATH
YpaBHEHUS U CHCTEMBI YpaBHEHHIA
Ha OCHOBE (G YHKITMOHAITLHO-
rpaduueckux TIpeJICTaBJICHHIA
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| ypaBHEHUN

9. HepaBenctBa (32 yaca)

Yucnossle
HEpaBEHCTBA u ux
CBOWCTBA.

HepasenctBo ¢ onHoit
TIEPEMEHHOM.
PaBHOCHIIBHOCTB
HepaBeHCTB. JInMHelHbIE
HEpaBEHCTBA C OJHOH
TIEPEMEHHOM.
KBanpatHsbie
HEpaBEHCTBA.

Cuctembl  JTUHEHHBIX
HEPAaBEHCTB C  OJHOU
[IEpEMEHHOMI

D opMyIHPOBATH CBOMCTBA
YHUCIIOBBIX HEPaBEHCTB, HII-
JIIOCTPHPOBATH ux Ha
KOOpPAUHATHOMN HPSIMOH,
AOKA3bIBATH

anreOpanyeck; NPHUMEHATH
CBOMCTBA HEPABEHCTB IIPU PELICHUU
3a/1a4.

PacnosnaBarb  NMHEHHBIE U
KBaJpaTHbIE HepaBeHCTBa. Pemars
JTUHEHbIE HEepaBEHCTBA, CHCTEMBI
JUHEUHBIX HepaBeHCTB. Pemarth
KBaJIpaTHblE =~ HEpaBEHCTBA  Ha
OCHOBE rpadu4ecKux
MPEICTABICHUAN

3aBUCUMOCTB:  3aJaHue
(dhopMmyIIoH,
koa¢pdunreHT oOpaTHOI
MPOMOPIMO  HAIBHOCTH;
CBOMCTBA. [Ipumepst
oOpaTHBIX  MPOTOPIIHO-
HaJbHBIX 3aBUCUMOCTEH.
Pemenne 3amau  Ha
MPSIMYIO
MPOMOPLIUOHANBHYIO U
o0paTHyto
MPOTIOPIIUOHATBHYIO
3aBUCHMOCTH

11. Yncaossie pynknnu (40 gacon)

10. 3aBucumocTu Mexxay BeJnunHaMu (20 1acoB)

3aBUCUMOCTD  MEXIY
BCIMYMHAMH.
[IpencraBnenue
3aBHCUMOCTEHN MEXITY
BEIMYMHAMH B  BHJIE
dbopmyi. Beraucienus mo
dbopmyam.

[Ipsmas
IPOIOPIHOHATIBHAS
3aBHUCHUMOCTB:  3aJaHHe
dbopMmyIIOi,

KO3 PUIHEHT
IIPOIOPIMOHAIBHOCTH;
CBOMCTBA. ITpumepsnl
IPSIMO
PONOPIIMOHATBHBIX
3aBUCUMOCTEN.

Ob6parnas
IPONOPIHUOHATIbHAS

CocraBasTh (hopMyIIBI,
BBIPAKAIOIIHE 3aBUCUMOCTH MEXTy
BCJIMYMHAMHU,  BBIYHCIATH 110

dbopmynam.
Pacno3znaBar,  npsMylo U
00paTHyIo MPONOPIUOHATbHBIE

3aBUCUMOCTH. PemaTh TEKCTOBBIE
3a/laud Ha MOPSIMYIHO U OOpaTHYIO
MPOMOPLIUOHAIBHBIE  3aBUCUMOCTH
(B TOM duHcIEe C KOHTEKCTOM U3
CMEXHBIX JUCIUILINH, U3 PeabHOU
YKU3HU)

[TonsiTe  QyHKIUH.
O6nacth omnpeneneHus: u

MHOKECTBO 3HAYEHUI
GbyHKINN Crioco0ml
3a1aHus (YHKITHH.
I'padux (GyHKIMH.
CpoiicTBa (yHKIHH, HUX
oTOOpakeHue Ha
rpaduke: Bo3pacTaHue M
yObIBaHUE GbyHKIHY,
HYJIHA GyHKITUH,
COXpaHeHUE 3HaKa.

Urenne © TOCTpOEHUE
rpaduKoB QYHKITHIA.

[Ipumepsr  rpaduxoB
3aBHCHUMOCTEMN,
OTPaXKAIOIIUX pealbHbIE
MIPOIIECCHI.

byHKIUH,
OIHCHIBAIOIHE  TIPSIMYIO
u o0paTHyo po-
MOPITMOHAEHEIC
3aBHCUMOCTH, ux

Berancasts 3HAYCHHUS
GyHKIMHA, 3aJaHHBIX (opMyTaMu
(ipm HEOOXOMMOCTH

HCIO0JIB30BATH KaJIbKYJSATOP); €O-
CTABJATH  TaONMMIBl  3HAYCHUH
(byHKINH.

CrTpouth 10 TOYKaM TrpaduKu
¢ynkuuit. OmnmcwpIBaTh CBOMCTBa

GyHKITIN Ha OCHOBE ee

rpaduuecKoro mpeCTaBICHHUS.
MopaeaupoBaTthb pealbHbIe

3aBUCHUMOCTH bopmynamu u

rpapukamu. Ywurath  rpaduku
PEATBHBIX 3aBUCHAMOCTEM.
Hcnoab3oBath
(GYHKIIMOHATBHYIO CHMBOJIMKY JUIS
3alUch  Pa3HOOOpa3HbIX  (DaKToOB,
CBSI3aHHBIX C PacCMaTPUBAEMBIMHU

GyHKIUAMHY, obOorarmas OITBIT
BBITTOJIHEHUS 3HAKOBO-
CHUMBOJIMYECKHUX JercTBHUil.

CTpouts peueBble KOHCTPYKIUH C
WCIOJIb30BaHUEM (DYHKITMOHAIBHOM
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rpaduky.

JluneitHass  QyHKIHS,
ee rpaduK U CBOMCTBA.

KBagparnunas
¢bynkuus, ee rpapuk u
CBOMCTBA.

Crenennble (QyHKINH
c HaTYpaJTbHBIMHU
IOKa3aTeIIMH 2 U 3, uX
rpapUKd W CBOMCTBA.
I'paduxu Qynkuuit y =

Ve, y=x, y=1x|

TCPMUHOJIOTHUH.
Hcnoan3oBaTh KOMIIBIOTCPHEBIC
IIporpaMmbl JJIsL IMOCTPOCHUMA

rpa)uKoB (GyHKITAH, TUTS
HACCJICAOBAHUS  IIOJIOXKCHHUS  Ha
KOOPJANHATHOMN IIJIOCKOCTH

rpa¢ukoB GpyHKIHN B 3aBUCUMOCTH
OT 3HaueHW#  KOA(P(UIMEHTOB,
BXOJIAIIUX B (hopmyy.

Pacno3naBath BUJIBI
U3y4aeMbIX GyHKIHUH.
Iloka3znpiBaTh

CXEeMaTHYEeCKH IIOJIOJKCHUE Ha
KOOPJAVNHATHOMN IIJIOCKOCTH
rpaduKoB (YHKIUN BUAA Y = KX, )
=Kx + b, y=£,y=ax2,y=

X
ax2+c,y=ax2+bx+c13
3aBUCHUMOCTH oT 3HAYCHU U

KOO (UIIMEHTOB,  BXOJSIIIUX B
(bOpMYITBL.

Ctpouth TpapuKyd H3yYaEMBIX
(YHKITUH; OMHACHIBATH HX CBOWCTBA

12. YncaoBple OCI€10BaTEILHOCTH.
Apudmerndeckasi u reomerpudeckasi mporpeccuu (18

4acoB)

[lonatne  4mcmoBOM
MOCIIeI0BATEILHOCTH.
3ananue
MOCIe0BaTeIFHOCTH
peKyppeHTHOU (HhopMyIToit
u GopMyIioit n-ro wieHa.

ApudpmeTndeckas — u

reoMeTpuyecKast
nporpeccuu.  Dopmyibl
n-ro YJIeHa
apuQMeTHIECKON u

IIpumensTs UHJIEKCHBIE
0003HaueHMs, CTPOMTH peueBbIe
BBICKa3bIBaHUSI C MCIIOJIb30BAaHUEM

TCPMUHOJIOTUH, CBSI3aHHOM C
HOHATHUEM ITIOCICIOBATCIIbHOCTH.
Boraucaars YJICHBI

MOCJIEI0OBATEIbHOCTEH,  3aJJaHHBIX
dopMmynoii  n-ro  WieHa  WIK
PEKYpPPEHTHOMI dbopMmyIIoii.
YcraHaBaMBaTh 3aKOHOMEPHOCTH
B MOCTPOCHUH OCJIe/I0Ba-

T€OMETPUUECKOU
TIPOTPECCUH, CYMMBI
IIEPBBIX n YJIEHOB.
N3obpaxenune YJICHOB
apudmeTnueckoit u
T€OMETPUUIECKOU po-
rpeccuit TOYKaMHU
KOOPAWHATHOMN
IJIOCKOCTH. JIMHEeHHBIA U
OKCIIOHEHIIMAJIbHBIN

pocT. CroxHbie
MIPOIIEHTHI

TEJILHOCTH, €CJIM U3BECTHBI IEPBHIE
HECKOJIBKO ee YJICHOB.
HN3obpaxats YJIEHBI
II0CJIEIOBATEIBHOCTH TOYKAMU Ha
KOOPAWHATHOM IIOCKOCTH.

PacnosnaBatp
apu(pMETHUECKYIO u
TEOMETPHUUYECKYIO TIPOTPECCUU TIPH
pa3HbIX crocobax 3a/laHusl.
BriBoauTth Ha OCHOBE
JI0Ka3aTeJbHbBIX paccyxneHui
(hopMyITBI o01ero YJIeHa
apupMeTHIeCKOM u
T€OMETPUUIECKON MIPOTPECCUM,
CyMMBl  TEpBBIX M  YICHOB
apudmeTHuecKoit u
reoMeTpUYECcKOn [IPOrPECCUI;

pemiaTh 33/1a4¥ C UCIOJIb30BAaHUEM
3TUX (POPMYIL.

PacemaTpuBars 1npuMepsl U3
peanbHOU JKHA3HY, HJLTIO-
CTpHpYIOLITE W3MEHEHNE B
apu(METHUECKOW TpPOTpeccu, B
F€OMETPHUYECKON MIPOTPECCHUU;
H300paxkaTh  COOTBETCTBYIOINKE
3aBUCHUMOCTH TpapruIeCKH.

Pemarbp 3amauM Ha CIOXHBIE
MPOIIEHTHI, B TOM YHCIIE 3a7a4d U3
peasibHON IIPaKTUKU (c
WCII0JIb30BAHUEM KAIIbKYJISITOpA)

13. OnucartesbHasi cTaTHCTHKA (5 YacoB)

IIpencraBnenue
JTAHHBIX B BHJIE TaOIUII,
JTarpamm, rpa)uKoB.
Cnyyaitnas
W3MEHYHUBOCTD.
Craructudeckue

N3Baexkary wHQOpMANHIO U3
TaOJUI] ¥ JUArpaMM, BBINOJHATH
BBIUMCIICHUS 1O  TaOJMYHBIM
JTAHHBIM. Onpeneasith o
Jq@arpaMMaM  HauOoOJbIIHE U
HAWMCHBIIHE JJaHHbIC, CPABHUBATH
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XapaKTepUCTUKU Habopa
JTAaHHBIX: cpenHee
apupmMeTHIecKoe,
MeauaHa, HauOoJIbIllee U
HaVMEHbIIIee 3HAYEHUs,
pa3max. IlpencraBnenue
0 BBIOOPOYHOM
UCCIIeIOBAaHUH

BEJINYUHBI.

IpencraBasTe WHPOpPMALIUIO B
BUJIe Ta0NWI, CTONOYATBIX W
KpPYTOBBIX AMArpaMM, B TOM YHUCJIE C

IIOMOLIBIO KOMITBIOTEPHBIX
IIPOrpaMM.
IIpuBoaurts pUMeEpPHI

YHCIIOBBIX JaHHBIX (I[eHa, pOCT,
BpeMss Ha Jopory ¥ T. 1),
HAXOAUTh CpeJIHee  apu(pMeTH-
YecKoe, pa3Max YMCIOBBIX HAOOPOB.
IlpuBoauts  comepxaTeibHbIC
IpUMEpBl UCTOJIB30BAHUS CPETHUX
JUISL OTIMCaHUsl JaHHBIX (YpOBEHb
BOJIBI B BOJOEME, CIIOPTUBHBIC
MOKa3aTell, ONpeeliCHHe TPaHUII
KJIMMaTHYECKUX 30H)

KOMOMHATOPHBIX  3a/a4
nmepedopoM  BapUAHTOB.
Komb6unaTopHoe npasuiio
yMHoxkenusi.  Ilepecra-
HOBKH U (haKTopHa

BO3MOXKHBIX BapUaHTOB TUIS
repecyera 00BEKTOB WA
KOMOWHAIHH.

IIpumensiTh MPaBUJIIO

KOMOMHATOPHOTO YMHOXKEHUS JIsI
pelieHus 3a7ad Ha HaXO0XXJeHUE
yrclia OOBEKTOB WM KOMOWHAIIHIA
(nnaronamm MHOTOYT'OJIbHUKA,
PYKOIIOXKaThsl,  YHCIO  KOJIOB,
mU¢pPOB, TApOJICH U T. I1.).

Pacno3HaBarp  3ajaud = Ha
olpejielieHue 4ucia MepecTaHOBOK
U BBHINOJHATH COOTBETCTBYIOIIHE
BBIYHCIICHHUSI.

PemaTtsh 3aaun Ha BBIYUCIICHUE
BEPOSITHOCTH €  NPUMEHEHHEM
KOMOMHATOPUKHU

14. Cxyuaiinbie coOBITHS H BEPOSITHOCTH (5 4acoB)

16. Muo:xecTBa.

DJ1eMeHTHI JJOTHKH (5 4acoB)

[TonsiTue o ciyyaiiHOM
OMBITE U  CIly4allHOM
COOBITHH. Yacrtorta
CIIy4aitHOTO cOOBITHSI.
CTaTHCTHYECKHI MOOXO0
K TIOHSATHIO BEPOSTHOCTH.
BepositHocTH
MPOTHUBOMOJIOKHBIX
cobpituii. JlocTOoBepHbIE
n HEBO3MOIKHbBIE
COOBITHSL.
PaBHOBO3MOXXHOCTE
coonrTuii. Kitaccumueckoe
ompeneneHre
BEPOSITHOCTH

IIpoBoauth CIy4JaifHbIe
SKCIIEPUMEHTBl, B TOM YHCIE C
MTOMOIIBIO KOMITBIOTEPHOTO

MOJICJIMPOBAHUS,  HMHTEPIPETUPO-
BAaThb MX pe3yJbTaThl. BhIucjIATH
4acTOTy  CIIy4yalHOTO  COOBITHS;
OLICHUBATH BEPOATHOCTH c
MMOMOIIBIO YacCTOTBI, IOJIYYEHHOMN
OIIBITHBIM ITyTEM.

Pemartp 3aaun Ha HaxOXJEHUE
BEPOSITHOCTEH COOBITHH.

IMpuBoauTh MIPUMEPHI
CIIy4alHBIX COOBITHI, B YaCTHOCTH
JIOCTOBEPHBIX W HEBO3MOJKHBIX
COOBITHI, = MaJTOBEpPOSTHBIX  CO-
Oprtuii.  IlpuBoauTH  TPUMEpPHI
PaBHOBEPOSITHBIX COOBITUM

15. DyeMeHTHI KOMOUHATOPUKH (S YacoB)

Pemenne

| BemoansaTs  mepebop  Bcex

MHOKeCTBO, D3JIEMEHT
MHOJKECTBA. 3amanue
MHOKECTB
MepeUrCICHHEM
DJIEMEHTOB,
XapaKTePUCTHICCKIM
CBOMCTBOM.
CranpmapTtHbie
0003HAUYEHUS YHCJIOBBIX
MHOKECTB. ITycroe
MHOYKECTBO u ero
obo3Hauenue. IlogMHO-
)KecTtBo. OObBeaUHEHNE U
repeceyeHne MHOXKECTB,
pa3HOCTh MHOYKECTB.

NnmocTparus
OTHOIIEHUH MEXITY
MHO>KECTBaAMU C
IIOMOIIBIO JarpaMmm

IIpuBoauTh MIpUMEPHI
KOHEUHBIX U OECKOHEYHBIX MHO-
xecTB. Haxoauth oObeaMHEHUE U

repeceueHne MHOYECTB.
IIpuBoauTH NpPUMEpPHI HECIIOKHBIX
KJIacCU(UKAIIHIA.

Hcnoan3oBaTh TEOPETUKO-

MHOXECTBEHHYIO CHUMBOJIUKY U
SI3BIK TIPU PEIIEHUU 33Jlady B XOJe
W3Y4YeHHs] Pa3lIMYHBIX  pa3JiesioB

Kypca.
NanocTpupoBath
MaTeMaTHu4ecKue MOHSTHUS u
YTBEPKICHUS IprUMepamHu.
HUcnoans3oBath MIpUMEPHI u
KOHTPIPUMEPHI B apI'yMEHTaIUH.
KouncrpyupoBatb

MaTEMAaTUYCCKUEC TMPCATIOXKCHUA C

IIOMOIbIO CBA30K eciu ..., mo ..., 6
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Olinepa - Benna.

[Tonsatus 0
PaBHOCHIIBHOCTH,
CJICIOBAaHWH,  YHOTpeO-
JeHue JIOTHYECKHIX
CBS30K eciu ..., mo ... 8
momM U MOJNbKO MOM
cayuae. Jlormueckue
CBSI3KH U, UIU

mom U  mojbKO mom ciyuae,
JJOTHYCCKHX CBA3O0K U, Uiu

Pe3zepe epemenu — 5 uacoes

IF'EOMETPUSA 7—9 kaacesl (204 gaca)

OcHoBHOE
cojiepsKaHue M0 TeMaM

XapakTepucTuka OCHOBHBIX
BH/IOB /IeSITEJIbHOCTH YYCHHUKA
(Ha ypoBHe y4eOHBIX el cTBHIl)

1. Ilpsimbie n yrasl (15 gacos)

Touka, npsiMasi,
MJIOCKOCTh.  OTpe3ok,
ayd. Yron. Ilpsamoii
YroJd, OCTPBIA W TYIIOU
YTIIBI, pa3BepHYTHII
yroJi. BeprukaneHbie u
CMEKHBIE YTJIBL
buccekrpuca yria u ee
CBOMCTBO. CaoiicTBa
YIJIOB € MapajuiellbHbI-
MU u
HEePIEeHIUKYIISIPHBIMU
cropoHamu. B3ammuoe
pacmoioKeHUe MPSIMBIX

@DopMyJHPOBATH OINPEACIICHUS U
HWLIIOCTPHPOBATH TTOHSTHS OTPE3Ka,
Jlyya; yrja, IpsSMOro, OCTpPOro,
TYIIOTO W  Pa3BEpHYTOrO  YTJIOB;
BEPTUKAJIIBHBIX W CMEXHBIX YIJIOB;
OUCCEKTPHUCHI yIJIa.

@®opMyJHPOBATH  OIpPECIICHUS
MapajuIeIbHBIX ~ OPSIMBIX;,  YTJIOB,
00pa30BaHHBIX TMpPU TEpPECeUCHUHU
JIBYX TapauleIbHbIX MPSIMBIX
CEKYIIEH; MEPIIEHANKYIISPHBIX
MPSIMBIX MEPIEHINKYIISIpa Hu
HAKJIOHHON K OpPsIMOM, CEpEeIuHHOrO
MEPIEHINKYIISIpA K OTpE3KY;

MePIEeHIUKYISIPHOCTH
MPSIMBIX.
[lepnennukymsip u
HAKJIOHHAss K TIPSMOM.
CepenuHHBIN
MEPIEeHIUKYIISIP K
OTpE3KY.

I'eomeTpuueckoe
MeCTo Touyek. Meton
F€OMETPUYECKUX  MeCT
TOYEK. CsaoiictBa
OMCCEKTPHUCHI yTia U ce-
PEIUHHOTO
MepIeHIUKYIIsIpa K
OTpE3KY

NapajuIeIbHbIX NIPSAMBIX.

®opMyJIHPOBaTh U J0KA3BIBATH
TEOPEMBI, BBIPAXKAIOIIKAE CBONCTBA
BEPTUKAIBHBIX U CMEXHBIX YIJIOB,
CBOMCTBA U NPU3HAKU IapAJIICIIbHBIX
IpSAMBIX, O E€IUHCTBEHHOCTU IIEp-
MEHAUKYIsIpa K IPsMOM, CBOMCTBE
[EpIEHIUKYIsIpa U HAKIOHHOM,
CBOWCTBaX OWCCEKTPUCHI yIida |
CEpPEIMHHOIO  IEPIEHIUKYIIpa K
OTPE3KY.

Pemars 3amaun Ha NOCTPOEHHE,
JI0OKa3aTeIbCTBO W BBIYUCIICHUS.
BeigensitTe B ycloBHM  3ajadu
ycioBue M 3akioueHue. Onwupasch
Ha YCJIOBHE 3a/a4d, HPOBOAHUTH
HE00X0IUMBbIE JIOKa3aTeJIbHbIE
paccyxaeHus. ConocTaBsATh MOJTY-
YCHHBI pe3yJapTaT C  YCIOBUEM
3a71a44

2. Tpeyroabuuku (65 gyacoB)

TpeyronbHUKH.
[IpssmoyrompHbIE,
OCTPOYTOJIbHBIE u
TYMOYTOJIbHEIE
TpeyroipbHuKU. BricoTa,
MeJraHa, OWCCeKTpHca,
CpemHsis JTVHUS
TpeyrojbHUKa.
PaBHOOe1peHHbIE u
PaBHOCTOPOHHUE
TPEYTOJIbHUKY;
CBOMCTBA W TIPU3HAKHA
paBHOOEIPEHHOTO
TpeyroJjbHUKa.

[Ipu3naku paBeHCTBa

@®opMyIHPOBATH  ONPEICICHUS
MPSMOYTOJIBHOTO, OCTPOYTOJBHOTO,
TYNOYTOJILHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYTOJHLHUKOB;
BBICOTHI, MEJIUAaHbI, OWCCEKTPHUCHI,
CpelHEH  JMHUM  TPEyroJIbHUKA;
pacmo3HaBaTh U W300pakaTh UX Ha
yepTexKax U pUCyHKax.

®opmyJIIpoOBaTh  OIpe/eICHIe
paBHBIX TPEyTOJIbHUKOB.
@®opmypoBaTh U 10KA3bIBATH
TEOpeMbl O TpU3HAKaX paBEHCTBA
TPEYTrOJIbHUKOB.

O0bsICHATH ¥ WILIIOCTPHPOBATH
HEPaBEHCTBO TPEYTOIHHUKA.

Ha IUTOCKOCTH: pACMO3HABATH U W300pakaTh UX HA
napaielbHbIe " YepTekax U PUCyHKaXx.
MepeCceKaArOIINECs OO0bsicHATD, 4TO TaKkoe
psIMBIE. re€OMETPHYECKOe  MECTO  TOYeK,
[leprien UKy IsIpHBIE NMPUBOIUTH MIpUMEPhI
npsiMble. Teopembl 0o T€OMETPHUECKUX MECT TOUECK.
napaieIbHOCTH " DopmyIpoBaTH AKCHOMY
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TPEYTOJIHLHUKOB.
Ilpu3Hakm  paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB.
HepasenctBo
TpeyrojbHUKa.
CooTHOIIIEHUST ~ MEXIY
CTOpOHAMH M  YIJlaMu
TpeyronpHuka. Cymma
YyIJIOB  TPEYroJibHUKA.
Buemnue YTIIbI
TpeyrojbHUKa, TeopeMa
0 BHEIIIHEM yrie
TpeyrojibHuKa. Teopema

darneca. [TonoOue
TPEYTOJIBHUKOB;  KO03(-
¢bumment noto0usl.
[IpusHaku moao0us
TPEYTOJILHUKOB.
Teopema Iludaropa.
Cunyc, KOCHHYC,
TaHTEeHC, KOTaHTEHC
0CTpOro yria
IPSIMOYTOJTBHOTO

TPEyTroJIbHUKAa U YIJIOB
oT 0 bio) 180°;
IIPUBEICHUE K OCTPOMY
yIIIy. Pemenue
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
OcHoBHOE TPUTOHO-
MeTpU4ecKoe
TOXKIECTBO. DOpMyIIBL,
CBSI3BIBAIOIIME  CHHYC,
KOCHHYC, TaHI'€HC,
KOTaHI€HC OJHOI0 H
TOro k€ yria. Pemenune

@®opMyJIHpPOBATh U 0KA3BIBATH
TEOpEeMBl O CBOMCTBAX W INPH3HAKAX
paBHOOEIPEHHOTO TPEyTOIbHUKA,
COOTHOIICHUSIX MEXIY CTOPOHAMH U
yriaMu TPeyrojbHUKa, CyMME YIJIOB
TPEeyrollbHUKa,  BHEITHEM  YTIIe
TPEYroJbHUKA, O CpeIHeH JIMHUU
TPEYTOJIbHUKA.

®opmyaupoBaTh  OIpeseieHue
MOJTOOHBIX TPEYTOJILHUKOB.

®opMyJIHpPOBATh U 0KA3BIBATH
TEOpeMbl O TpH3HAKAX I0J00us
TPEyTroIbHUKOB, TeopeMy Daneca.

®opMyIHpOBATH OTIpPENICICHUS U
HLTIOCTPHPOBATH TOHSTHS CHHYCA,
KOCHHYCa, TaHTeHca W KOTaHTeHCa
OCTPOr0  yrjia  HpSMOYTOJBHOTO
TPEYTOJIbHUKA. BoiBoguts
(GbopMyIIbl, BBIpaXaroIue QGYHKIUU
yria mpsMOYTOJIBHOTO TPEYTOJIbHUKA
yepe3 ero CTOPOHBL.
®opmMyIpOBATH U JOKA3BIBATH Te-
opemy Iludaropa.

®opMyIHpOBATH  OIPEIECIICHUS
CHHYCa, KOCHHYCa, TaHreHca,
Kotanrenca yrioB or 0 mo 180°.
BeiBoauTh (OpMyIIbI, BRIpaKAIOIIUE
¢ysakuu yriao ot 0 go 180° gepes

byHKIAN OCTPBIX YTJIOB.
®opmyupoBaTh U PA3bACHATH
OCHOBHOE TPUTOHOMETPUUECKOE

ToXkaecTBo. Ilo 3HaveHWsIM oOmHOIHI
TPUTOHOMETPHUUYECKON QyHKIMH yTia
BBIYHCJIATH 3HAYCHHUS  JPYTrHUX
TPUTOHOMETPUUECKUX byHKIII
storo yria. OopmyaupoBaTh U
A0KA3bIBATH TEOPEMbl CHHYCOB U

TPEYroJbLHUKOB:
TeOpeMa KOCHHYCOB H
TeopeMa CHHYCOB.

3ameuarebHbIC
TOYKH  TPEYroJbHUKA:
TOYKH TepeceYeHus
CepeTMHHBIX
MepIEeHTUKYIISIPOB,
OMCCeKTpuc,  MeJIhaH,
BBICOT 158101 ux
MIPOJOJKEHUN

KOCHHYCOB.

@opmMyMpOBATH U T0KA3BIBATH
TEOpEeMbl O TOYKaX I[epeceyeHust
CepEeTMHHBIX MepIEHIUKYIISIPOB,
OMCCEKTpUC, MEeJNaH, BBICOT WJIH HUX
TIPOJIOIKEHUH.

HccaenoBarh CBOMCTBa
TPEYroJIbHUKA c IIOMOIIILIO0
KOMITBIOTEPHBIX MTPOTPaMM.

Pemars 3amaun Ha MOCTPOECHHE,
JIOKa3aTeJIbCTBO W BBIYHCIICHHS.
BoeigenstTe B yClOBHHM  33/1aud
yCJIOBHE u 3aKJIIOYCHUE.
MoaeanpoBaTh YCJIOBHE 3aJlaudl C
MOMOIIBIO YepTeka WM PUCYHKA,
NMPOBOIUTH JIOIIOJTHUTEIIbHEIE
MOCTPOCHUSI B  XOJE  pEILIEHUS.
Omnupasicb Ha JaHHBIE  YCJIOBHS
3a/1a4¥, MPOBOAUTH HEOOXOIUMBIC
paccyxnenusi. MHTepmpeTHpoOBATH
MOJTYYEHHBII pe3yabTaT n
COTIOCTABJIITH €r0 €  YCJIOBHEM
3aJa4n

3. YernipexyrojabHuku (20 9acoB)

41

YeThIpexyroJibHUK.
[Tapannenorpamm,
TEOPEMBI O CBOWCTBAaX
CTOPOH, yTJIOB 51
JguaroHanei
rapajuiesIorpaMMa 1 €ro
MIPU3HAKH.

[IpssMOyTronbHUK,
TeopeMa O pPaBEHCTBE
auaroHanei
NPSIMOYTOJIbHUKA.

PoM6, Teopema o
CBOMCTBE JUaroHaJye.

®opmyupoBaTh  OLpPEIEIICHUS
napajijiesiorpaMma, npsiMOyroJIbHUKA,

KBajpara, pom0a, Tpanenuu,
pPaBHOOEAPEHHOW M MPSMOYTOJIHHOM
Tparenuu, cpenHei JUHUU
Tpanenuu; pacno3HaBaTh u
H300pakaTh HMX HaA YepTexkax u
pUCYHKaX.

®opMyJIHPOBATh U J0KA3BIBATH
TEOPEMBI O CBOMCTBAaX W IMpH3HAKAX
napajieiorpaMma, mpsMOyroJbHUKA,
KBajpara, poM0a, Tparemuu.

UccaenoBatb CBOMCTBA
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Ksagpar.
Tpaneuusi, cpegHsst

TUHUS Tparnenuy;
paBHOOEApEHHAS
Tparnenus

YETBIPEXYTOJIbHUKOB C  IOMOIIBIO
KOMITBIOTEPHBIX MPOTPaMM.

Pemartp 3amaun Ha TOCTpOEHUE,
JIOKa3aTelbCTBO W BBIYUCIICHUS.
MopenupoBaTh yCIOBHE 3aJaud C
MOMOIIBI0 YepTeka WIA pPHUCYHKA,

MpOBOIUTH JIOTIOJIHUTENbHBIE
MOCTPOCHHUSI B  XOJE€  pelleHusl.
BoiaeasTs Ha yepTexe
KOHUTyparu, HEOOXOIAMMEIe s
MPOBEACHUS 000CHOBaHUH
JIOTUYECKUX 1aroB peleHusl.

HNuTepnperupoBath  NOJIY4YEHHBIN
pe3yabTaT M CONOCTaBISATH €ro ¢
YCIIOBHEM 3a1a4u

4. Muoroyroabaukn (10 gacos)

MHOroyrojapHHuK.
Brinykibie
MHOTOYTOJbHUKH. [Ipa-
BUJIbHbBIE
MHOTOYTOJIbHUKH.
Teopema o cymme yriioB
BBIITYKJIOTO
MHOT'OYTOJIbHUKA.
Teopema o0 cymme
BHEIIIHUX yTJIOB
BBIITYKJIOTO
MHOT'OYTOJIbHUKA

Pacno3HaBaTth MHOTOYTOJIBHHKH,
¢opmyamupoBaTh omnpeneneHue u
NPUBOJIUTH MIPUMEPBI
MHOTOYTOJIbHUKOB.

@DopMyJHpPOBATH U T0KA3BIBATH
TEOpEMY O CyMMe€ YTJIOB BBHIMYKIIOTO
MHOTOYTOJIbHHKA.

HUccaenoBarn CBOMCTBa
MHOTOYTOJJbBHUKOB ~ C  TTOMOIIBIO
KOMITBIOTEPHBIX MTPOTPaAMM.

Pemathb 3aJaun Ha
JIOKA3aTeJIbCTBO W BBIYMCIICHHS.
MogaeanpoBaTh YCJIOBHE 3a/auu C
MMOMOIIBIO YepTeXXa WM PHUCYHKA,
MPOBOINTH JIOTIOJIHUTEIHHEIE
MOCTPOEHUSI B  XOJE  peIICHUs.
HNHTepnipeTupoBaTh  MOTYYCHHBIH
pe3yiabTaT U COMOCTABJATH €r0 C
YCJIOBHEM 3aJ]a4il

5. Okpy:KHOCTH B KPYT (27 4acoB)

OKpYXHOCTh U KPYT.

@opmyIpoBaTh  OIpe/IeIeHUs

entp, panuyc,
nuametp. Jyra, xopna.
Cexrop, CErMeHT.
[lenTpanbHbIH,

BIIHCAHHBIN yroi,
BEJIMYMHA BIUCAHHOIO
yria. B3aumnoe

pacmooXKEHUE TPAMOUN
U OKpPYXHOCTH, JBYX

MOHSTHH, CBSI3aHHBIX c
OKPY)XKHOCTBIO,  IIEHTPAIBHOTO U
BIIMCAHHOTO YIJIOB, CeKymed u
KacaTelbHOW K OKPY)KHOCTH, YTJIOB,
CBSI3aHHBIX C OKPYKHOCTBIO.
®opMyIHpoBaTh U J0KA3BIBATH
TEOpEMBI O BIUCAHHBIX yIiaxX, yriax,
CBSI3aHHBIX C OKPY>KHOCTBIO.
HN306paxarsh, pacno3HaBaTh U
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OKPYKHOCTEM. ONHUCHIBATH B3aHMHOE
Kacarenbnas u cexymas pacIoIOKEHUE PSAMOM u
K  OKpPYXHOCTH, WX OKPYKHOCTH.
CBOMCTBA. M3o06paxars u popmyaupoBarb
Brourcanasie u OTIpEeICIICHUSI BIIHCAHHBIX 5
OIMCaHHbIE OINMCAaHHBIX ~MHOTOYIOJBHUKOB U
MHOTOYTOJIbHUKH. TPEYTOJIbHUKOB; OKPY’KHOCTH,
OKpy HOCTb, BIIMCAHHOM B  TPEYrOJIbHUK, W
BIIMICAaHHAS B OKPY)KHOCTH, ONWUCAHHOW  OKOJIO
TPEYTOJIbHUK, u TpEyTOJbHUKA.
OKPYKHOCTb, OIH- @®opMyIHPOBATH U J0KA3BIBATH
CcaHHas OKOJIO TEOPEMBI O BIIMCAHHOU U ONUCAHHOMU
TPEYTOJIbHUKA. OKPYKHOCTSIX TpEYroJpHUKa  H
TeopeMmbl 0 MHOT'OYTOJIbHHUKA.
CYIIIECTBOBAaHUM HccaenoBarn CBOMCTBaA
OKPYKHOCTH, KoH(uUTryparuii, CBS3aHHBIX C OK-
BIIMCAHHOM B PYXHOCTBIO, C IMOMOIIBIO
TPEyTOJIbHUK, u KOMITBIOTEPHBIX IIPOTPaAMM.
OKPYKHOCTH, Pemars 3amaun Ha MOCTPOECHHE,
OINUCAHHOU OKOJIO JIOKa3aTeJIbCTBO W BBIUMCIIEHUS.
TPEYTOJbHUKA. MoaeaupoBaTh YCJIOBUE 3aJayu C
Brnucannsie u IIOMOIIBIO YEepTeXka WM PHUCYHKA,
OIMCAHHBIE NPOBOAUTL JOTIOJHUTEIBHBIE TIO-
OKPYKHOCTH CTPOEHUS B XOAE  pEIICHUS.
TIPaBHJILHOTO Beigeasitb Ha deprexke KoH(DH-
MHOT'OYTOJIbHHUKA. rypamuu, HEO0OXOIUMBIC JUTS
DopMyJTbI JUIS TIPOBEJICHUS 000CHOBAHUM JI0-
BBIUHCIICHUS.  CTOPOHBI TAYECKUX 11aroB peleHusl.
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HNuTepniperupoBaTh  NOJIY4YECHHBIN
pe3yiabTaT U COMOCTABJIATBL €ro C
YCIIOBHEM 3a7a4u

6. I'eomeTpuyeckne npeodpazoBanus (12 yacon)

MPaBUJILHOTO
MHOT'OYTOJIbHUKA;
pamudyca  OKpY’KHOCTH,
BIIMCAHHOM B
[IpaBUJIbHBII
MHOT'OYTOJIbHUK;
pamudyca  OKpYJKHOCTH,
ONHCaHHOH OKOJIO
MPaBUJIBHOTO
MHOTOYTOJIbHUKA
Ilonstne o
paBeHCTBE duryp.

[TonsiTue JIBUKEHUS:
oceBasi U IEHTpaJlbHas
CUMMETpUH,

MmapajuieIbHBIA  TIepe-
HOC, moBopoT. [lonsiTue
0 Tmoaobuu ¢uryp u
TOMOTETUH

OO0bsACHATH U WLIIOCTPHUPOBATH
MOHSATHS PaBEHCTBA QUTYP, MOAOOHS.
CTpouth paBHBIE U CHMMETPUYHbIE
(GUTYpHL. BHINOJHATD TTAPATUICTHHBIN
IIEPEHOC U TTIOBOPOT.

HccnenoBars CBOMCTBA
JIBIOKEHUH C  TOMOIIBIO  KOMIIb-
FOTEPHBIX IIPOTPaMM.

BbInotHATH TPOEKTHl 1O TeMaMm
reoMeTpUUYECKUX MpeoObpa3oBaHuii Ha
IIJIOCKOCTH

7. IlocTpoeHust ¢ MOMOMBIO MUPKYJIsl M JUHEIKH (S yacoB)

[TocTpoenust c
MOMOIIBIO IUPKYJS U
JIMHEUKHU

PemaTsp 3a7aun Ha OCTPOEHUE C
MTOMOIIBIO ITUPKYJISL M IMHEHKH.

HaXOJII/ITL ycJioBuUs
CYmCCTBOBaHUA PCHICHUSA, BBIIIOJI-
HATH IMOCTPOCHUC TOYCK,

HEOOXOAUMBIX Il MOCTPOEHHS HC-
koMot ¢urypsl. Jloka3piBaTh, 4TO
HOCTpOEHHAs PUTYpa YAOBIECTBOPSET
YyCIOBHAM  3a7aud  (ompeaensiTbh
YKCIIO PEUICHUH 3a/1a4M IpU KaKJI0M
BO3MO>KHOM BBIOOpE JAHHBIX )

8. U3mepenne reomerpudecknx BesnauH (13 yacoB)

Jnuna OTpe3Ka.
Jlnnaa JIOMaHOM.

OO0BbsACHATH U WLIIOCTPHUPOBATH
IIOHSTHE nepumeTpa

[lepumetp MHOT0-
YTOJbHUKA.

Paccrosane ot Toukmn
no npsiMmoid. Paccrosinne
MEXy TMapauiebHbIMU
MPSIMBIMH.

JlnuHa OKpy’>KHOCTH,
YUCJIO JI; JUTMHA JyTH
OKPY>KHOCTH.

I'panycnas wmepa
yria, COOTBETCTBUE
MEXTY BEJIMYMHON
LEHTPAJIbHOTO YIVIa U
JJINHOU JIyTH
OKpPYKHOCTH.

Iloustue 1UIOIIAH
IIJIOCKHUX dburyp.
PaBHOCOCTaBICeHHBIE U
paBHOBENUKHE (PUTYpPHI.
IInomans
MPSIMOYTOJIbHUKA.
IInomanu
napajienorpamma,
TPEYTOJIbHUKA W Tparie-
U (0OCHOBHBIE
dopmyibl).  DOpMYIIBI,
BbIpaKaroIUe IJI0IA/b
TPEYTOJIbHUKA yepes
JIBE€ CTOPOHBI H YIOJ

MHOT'OYTOJIbHHUKA.
@®opMyIHPOBATH  ONPEIECICHUS
pacCTOSIHUSL MEXIy TOYKaMH, OT
TOYKH JI0 MIPSIMOH, MEXTY
napaieIbHBIMU TPSIMBIMH.
®opmyIIpOBaATh U OOBACHATH
CBOMCTBA [IJIMHBI, T'PpaJyCHON Mepbl
yTJ1a, IO IH.
®opmMyJHpPOBaTHL COOTBETCTBHE
MEXIYy BEIMYMHOW IIEHTPAIbHOIO
yrjla ¥ JJIMHOU JyTU OKPY>KHOCTH.
O0bsicHATH ¥ WILJIIOCTPHPOBATH
TIOHSTHUS PaBHOBEITUKHX u
PaBHOCOCTABJICHHBIX PUTYP.
BeiBoauts (GopMyInbl TUIOIIAACH
MpSIMOYTOJIbHUKA, TapajlieJorpaMma,
TPEYroJIbHUKA U Tpamleluu, a TaKke
(dbopMyITy, BBIpaXKAIONIYIO IIJIOMIATh
TPEYroJIbHUKA 4epe3 JIBE CTOPOHBI U

yromu MEXKITY HUMHU, JUTAHY
OKpPY>KHOCTH, TUIOIIAIAbL Kpyra.
Haxoaure IIomagh

MHOTOYI'OJIbHUKA pa30MeHHEM Ha
TPEYTOJIBbHUKU U YETHIPEXYT OJIbHUKH.
OO0BsICHATH U WLIIOCTPHPOBATH
OTHOIICHHWE IUIOIAZed I0JOOHBIX
uryp.
Pemarp 3amauu Ha BBIYKCIICHUE
JUHEUHBIX  BEIUYUH, TIPALyCHOU
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MEXJy HUMH, Uepe3 Mepbl yria u mIomaaen
nepuMeTp U  paauyc TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB
BIIMCAHHOM OKpYX- u MHOT'OYTOJIbHUKOB, JUTUHBI
HOCTH; dopmyna OKPY)KHOCTH U IUIOLIAQAM Kpyra.
I'epona. [Tmomanb Omnupasicb Ha JIaHHBIE  YCJIOBHS
MHOT'OYTOJIbHHUKA. 3a/1aud, HaXO0AUTh BO3MOXKHOCTHU
[Inomans  kxpyra u MpUMEHEHUS] HE0OXOUMBIX (OPMYIL,
101 /1b CEKTOopa. IpeoOpa3oBbIBATH (bopMyITBL.
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CooTHollleHHE — MEXIY
IUIOIIAJSIMHA  ITOJOOHBIX

¢uryp

Ucnoab3zoBate  GopMynsl  ams
000CHOBaHHUS JIOKa3aTeJIbHBIX
pacCy>KIeHHil B XOJ€ peIle HHUs.
HNuTepnpernpoBaTh  NOIY4YECHHBIN
pe3yiabTaT U COMOCTABJATH €r0 C
YCIIOBUEM 3a7a4u

9. Koopaunatsl (12 yacoB)

JlexapToBBI
KOOPIMHATBI Ha
IJIOCKOCTH. YpaBHEHHE
npsmoit.  KoopawHaThr
CepeMHbI OTpe3Ka.
®dopmysia  pacCTOSHUSA
MEXAY JABYMS TOUYKAMH
IUTOCKOCTH. Y paBHEHHUE

OO0BbsACHATH U WLIIOCTPHUPOBATH
IIOHATUE  JIEKAPTOBOM  CHUCTEMBI
KOOpJMHAT.

BeiBoguTh U HCHOIB30BATH
bopMyJIBl  KOOpIMHAT  CEPEMHBI
OTpe3Ka, PACCTOSHUS MEXAY JBYMs
TOYKAMHM  IUIOCKOCTH, YypaBHEHUs
MPSIMOU B OKPYXHOCTH.

AXCHOMBI U TCOPEMBI.

JlokazaTenbCcTBO.
JlokazaTenbcTBO oT
npotuBHOro. Teopema,
oOpatHas JTAaHHOM.
[Tpumep u
KOHTPIIPUMED

OIIpEe/ICIICHUN; KOHCTPYHPOBATH
HECJIOXKHBIE oTpeJIeNIeHUs
camocTosiTeNIbHO. BocnpousBoauTb
(GOpPMYJIMPOBKH H  JIOKa3aTelIbCTBA
U3Y4YEHHBIX TEOpEM, HPOBOJHMTH
HECJIOXKHBIE JI0Ka3aTeNnbCcTBA
CaMOCTOSITENIBHO, CChLIATBLCS B XOJI€
0o0OCHOBaHMI  Ha  oIpejeNeHus,
TEOPEMBI, AKCHOMBI

Pe3epe epemenu — 10 uacoe

OKPY>KHOCTHU BbIoJHATE TPOEKTHl MO TeMaMm
UCIOJIb30BAHUS KOOPAMHATHOTO
MeTOoJa MpH pEHIeHUH 3aJad Ha
BBIUMCIICHHS U JIOKA3aTeJIbCTBA
10. BexTopsi (10 yacoB)

Bexrop. Jlmuna @®opMyIHPOBATH ONPEACICHUS U
(MOzyTB) BEKTOpa. UJUTIOCTPUPOBATH TOHSATUSI BEKTOPA,
PaBeHCTBO ~ BEKTOpOB. JUTIHBI (Momyst) BEKTOPA,
Kommneapusie KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX

BekTOphl. KoopamHaTh
BEKTOpa.  YMHOXKEHHE
BEKTOpa Ha  YHCJIO,
cymma BEKTOPOB,
pa3ioKeHue BeKTopa o
JIBYyM HEKOJUTMHEAPHBIM
BEKTOpaM. YTOJI MEXIY
BekTopamu. CkansipHoe

BEKTOPOB.

Burunciasathb JUTUHY H
KOOPJMHATHI BEKTOPA.

Haxoaure yIoa MEXKITY
BEKTOpPaAMHU.

BeimoaHsiTe  omepanuud  Hax
BEKTOpPaMH.
BbINOJHATH TPOCKTHI 10 TeMaM

TemaTn4ueckoe NJIAHUPOBAHME.

MaremaTuka 5 kiacc.

No Tema pazaenaa Komnuecrso| KoamuectBo
n/m YPOKOB K\p

1. | HarypanbHble uncna. 46 3

2. | OOBIKHOBEHHBIE APOOH. 35 2

3. | I'eomerpuyeckue GUrypsl. 20 1

4. | lecatuunbie 1po0H. 43 2

5. | 'eomerpuyeckue Tena. 10 1

6. Brenenue B BeposITHOCTD. 4 0

7. | lloBTOopenue. 12 1

MartemaTuka 6 Kiacc.

No Tema pazagena
n/n

KomnuecrBo| Koamuecrso
YPOKOB K\p

MIPOM3BEICHUE WCIIOJIB30BaHMSI BEKTOPHOTO METOJIa
BEKTOPOB IIpU PEIICHUH 3aJ1ay HA BBIYUCIICHUS
U JI0OKA3aTelbCTBa
11. DjemeHTHI JOTHKH (S 4aCOB)
Omnpenenenue. BocnponsBoauth HOpMYyITUPOBKH
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I'eomerpus 7 kiace.

1. | IloBTOopenwue. 5 0

2. | [lonoxurenpHble u 51 4
OTpUIIATENIbHBIE YUCIIA.

3. | [IpeoOpazoBanusi OYKBEHHBIX 32 3
BBIPAKEHHUI.

4. | lemuMocTh HaTypaTbHBIX 29 2
YHCelL.

5. | MaremaTuka BOKpyT Hac. 53 3

Auredpa 7 kiacce.

No Tema pazaenaa KomnuecrBo | Koanuecrso

n/n YPOKOB K\p

1. | Marematuueckuii SI3BIK. 10 1
Maremaruueckast MOJIETb.

2. | Jluneitnas GpyHKITHS. 12 1

3. | Cucremsr JTUHEHHBIX 12 1
YpaBHEHUU c JIByMSI
MepPEMEHHBIMH.

4. | Crenesb ¢ HarypajlbHbIM 7 1
MOKa3aTesIeM.

5. | OgHOYMNEHBI. 8 1

6. | MHOrO4IEHBI. 15 1

7. | Paznoxenne  MHOTOYJICHOB 18 1
Ha MHOXKUTEJH.

8. | Oyukuus y = X’ 8 1

9. | lloBTOpeHnue. 12 1
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No Tema pazagena KomnuectBo | KosuuecTBo
n/n YPOKOB K\p
1. | HauanbHble reoMeTpuyecKue 10 1
CBEJICHUSI.
2. | TpeyroabHHKH. 17 1
3. | llapannenapHbIe IpsSMBIE. 13 1
4. CooTHOIIEHUS MEXKITY 18 2
CTOpPOHAMH " yriaMu
TPEyroJibHUKA.
5. | lloBTopeHnue. 10 1
Aunreopa 8 kaacc.
Ne Tema pazaesna KonaugecrBo | KosuuectBo
n/n YPOKOB K\p
1. [ToBTOpEeHmnE Kypca 4 1
anreOpsI 7 Kjacca.
2. Anrebpanueckue apoou. 18 1
3. dynkus y= x. 18 1
CoiicTBa KBaJ[paTHOTO
KOPHSL.
4. KBamparnunas — ¢yHKIwms. 16 1
k
OyHKIUA y = —
X
5. KBanpaTtHbie ypaBHEHUS. 20 2
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6. Hepasencraa. 17 1
7. DeMeHThI 3 0
KOMOWHATOPUKH,
CTaTUCTUKK U  TEOpUH
BEPOSITHOCTH
8. [ToBTOpEHME. 8 1
I'eomeTpusn 8 kiaacc.
Ne Tema pazaena KonauuectBo | KosmmuecTBo
n/n YPOKOB K\p
1. [ToBTOpEHNME. 2 0
2. YeThIpEXYTOJbHHUKH. 14 1
3. ITmomamm. 14 1
4. [TonoOHBIE TPEYTOIBLHUKH. 19 2
5. OKpyX HOCTb. 15 1
6. [ToBTOpEHwue. 4 0
Auaredpa 9 kiace.
Ne Tema pazaena KosauugectBo | KostngecrBo
n/n YPOKOB K\p
1. IToBTOpEHME. 4 1
2. PanmonanbHble 15 1
HEpaBEHCTBA u ux
CHCTEMBI.
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3. Cucrembl ypaBHEHUH. 21 2
Cuctembl ypaBHEHHH, KaK
MaTeMaTH4eckas MOJeIb
pEATBHBIX CUTYyAIUM.
4. YucnoBeie GyHKIIHH. 18 2
5. [Iporpeccun. 16 1
6. DneMeHTbI 13 1
KOMOMHATOPHKH,
CTaTHCTUKH, TEOpuu
BEPOSITHOCTEM.
7. Ob6o06marormee 15 1
MIOBTOpPEHHUE.
I'eomerpus 9 kiaacc.
Ne Tema pazaena KosauuectBo| KotnuectBo
n/m YPOKOB K\p
1. | IloBTOopenwue. 2 0
2. | BexTopsr. 9 0
3. | Meron koopauHar. 11 1
4. | CooTHOwIEHUS MEXIY 12 1
CTOpOHAMH U yIJIaMHU
TpeyrojbHUKa.
5. | JliuHa  OKpY)XHOCTH W 12 1
IO/ KpyTa.
6. | JIBmxenue. 12 1
7. | HauanbHble cBesleHUS O 2 0
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CTepEOMETPHH.

8. | lloBTOpeHnue. 8 1

7.yq66HO-MeTOL[H'-leCKOC U MaTCPHAJIbHO-TEXHUICCKOE
obecrneyeHHe 06pasoBaTean0r0 npouecca

Y4eboHuKkH, peasusyomue padodyo nporpaMmmy:

1.1. N. 3ybapea, A. I'. Mopuakopuu "Marematuka" S5 Kiacc:
Vuebuuk ms 001meoopa3oBaTeNIbHBIX yupexaeHuit — M.; MHemo3uHa
2015

2. 1. N. 3ybGapera, A. I'. MopuakoBuu "Martematuka" 6 Kiacc:
VYuebuuk s 00meobpa3zoBaTebHbIX yupexaeHuit — M.; MHemo3nHa
2012 1

3. A. I'. MopakoBuu «Anredpa. 7 kiacc. B 2 4. Hactp 1. YueObHuk st
o0m1eoOpa3oBaTeNbHbBIX YupexaeHuit» — M.; Muemo3una, 2012 r.;

4. A. T'. Mopakosuy, JI. A. Anekcannposa, T. H. Mumyctuna, E. E.
Tynbunnckass «Anrebpa. 7 kmacc. B 2 4. Yacte 2. 3amaunuk mis
001meo0pazoBaTeIbHBIX YUpexaeHui». — M.: Maemo3una, 2012 r.;

5. A. T'. MopakoBuy «Anrebpa. 8 kimacc. B 2 4. Y. 1. YueOnuk ms
o01meoOpa3oBaTeNbHbIX YupexaeHuit». M.; Muemosuna, 2012 r.;

6. A. I'. Mopaxosuuy, JI. A. Anexcannposa, T. H. Mumycruna, E. E.
TynbumHckas «Anrebpa. 8 kmace. B 2 u. Yacte 2. 3agaunuk s
o01meo0pa3oBaTeNbHbBIX YUpexIeHui». — M.: Muemo3una, 2012 r.;

7. A. T'. MopakoBuy «Anrebpa. 9 ximacc. B 2 4. Y. 1. YueOnuk ms
001meo0pa3oBaTebHBIX yupexaeHui». M.; Muemosuna, 2012 1.;

8. A. T'. Mopakosuy, JI. A. Anekcanaposa, T. H. Mumryctuna, E. E.
Tynbuunckas, II. B. CemenoB «Anredpa. 9 xmacc. B 2 4. Yacts 2.
3agauHuk Uit o01eo0pa3oBaTeNbHbIX YUpekaeHuit». — M.: MHemo3uHa,
2012 r.;
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9.JI. C. Atanacsn, B. ®@. byty3os, C. b. Kagomues, 3. I'. [To3usxk, W.
N. FOmuna «I'eometpus 7 — 9: yueOHUK 117151 0011e00pa3oBaTeIbHBIX
yupexaenuii». M.: IIpocsemenue, 2007r.

JAuaakTHyecKkne MaTepHaJIbI:

1. Maremaruka 5 - 6. Konrponbasie padotel. JI. B. Ky3nenosa, C. C.
Mumnaega, JI. O. Pocnosa, H. B. Cadonoga.

2. Maremaruka 5 kiacc. KOHTposbHBIE W JMarHOCTHYECKHE pPaOOTHI
M. N. bammakoB

3. lupaktuueckue Marepuaibl 1O MaremaTtuke mins S kiacca. A. C.
Yecnoxkona, K. 1. Hemkos;

4. Maremaruka 6. Pabouas Tetpanp B 2 yactsax. U. . 3ybapena;

5. Maremaruka 6 xiacc. CamocTosITeTbHBIE M KOHTPOJIbHBIE paboThI. A.
I1. Epmosa, B. B. I'oto6opoapko;

6. Matemaruka 5-6 kiacc. TecTsl 115 mpoMeKyTodHOU arrectanuu. ©.d.
JIpICceHKO;

7. AnreGpa 7. CamocTtosiTenbHble padoThl. JI.A. AnekcaHapoBa;

8. Anrebpa 8. Camoctosrenbuble padoThl. JI.A. Anekcanaposa;

9. Anrebpa 9. CamocTositensHbie padoThL. JILA. Anekcanaposa;

10. Anre6pa 7. Kontponbusie padotsl. FO. I1. [lyanunsn, E. E.
TynbunHCKas;

11. Anredpa 8. Kontposbasie padotsl. 1O. I1. Jlyaaursis;

12. Anre6pa 9. Kontponbusie pabotsl. FO. I1. [lyanunss, E. E.
TynpunHCcKas;

13. Anrebpa 9. KonTposbpHBIe pabOThI I caMOCTOSATENbHBIE paboThl. M. A.

ITonos;
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14. Anre6pa 7 xiace. biun onpoc. E.E. Tynpunnckas;

15. Anrebpa 7-9. Tectsl. A.I'. Mopakosuy, E.E. TynpunHckas;

16.Anre6pa 7. TemaTnueckue npoBepoyHbie padoTHI B HOBoOM dopme. JLA.

AJIeKCaHJIpoBa;

17. Anrebpa 9. Temarndeckue IpoBEepOYHBIE paOOTHI B HOBOM (popMme.
JLLA. Anekcanaposa;

18. Pabouast TeTpanp mo anredpe 7 kinacce k yaueOHuky A. I'. Mopakosuda
«Anrebpa. 7 xnacey E. M. KmounukoBa, . B. Komuccaposa;

19. PaGouas Tetpaap mo anredpe 8 kiaacc B 2 4acTsax K yueOHUKY A. I'.
Mopaxosuya «Ainredpa. 8 xiace» E. M. Kimounukosa, 1. B.
Komuccaposa;

20. Paboyas tetpaas o reometpun 7 kiace K yueouuky JI. C AranacsHa
u ap. «'eometpus. 7-9 xnaccwr» JI. C. Atanacsia u ap.;

21. Pabouas TeTpaap mo reomeTpuu 8 kiacc kK yueOHuky JI. C AtanacsiHa
u ap. «I'eomerpus. 7-9 xnaceb» JI. C. ATanacsH u 1ip.;

22. Paboyas tetpaas o reometpun 9 kimacce k yueouuky JI. C AranacsHa
u ap. «'eomerpus. 7-9 knacce» JI. C. AtanacsH u ap.

23. Pabouast TeTpaap mo reomeTpuu 7 kiacc Kk yueOHuky JI. C AtanacsiHa
u ap. «'eomerpus. 7-9 xnaccei» FO. A. ['na3zkos, I1. M. Kamaes;

24. Pabouast TeTpaap o reomeTpuu 8 kiacc kK yueOHuky JI. C AtanacsiHa
u ap. «'eomerpus. 7-9 xnacce» 0. A. I'mazkos, I1. M. Kamaes;

25. Paboyas tetpaas o reometpun 9 kimacce k yueouuky JI. C AranacsHa
u ap. «I'eomerpus. 7-9 xnacee» T. M. Mumenko

26. KoHTposibHBIE U TPOBEpOUHBIE paboTHI IO anredpe 9 kmacc. JI. .
3BaBuy, JI. . [llnsmounuk, b. B. Ko3ynuH;
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27. Anrebpa. 'eomerpus. 7 xmacc. CaMocTosITENbHBIE M KOHTPOJIBHBIC
pabotsl. A. II. Epmosa, B. B. I'ono6opoasko, A. C. Epmosa;

28. Anrebpa. 'eomerpus. 8 xmacc. CamocTOsITENbHBIE U KOHTPOJIHHBIC
pab6otsl. A. I1. Epmosa, B. B. I'ono6opoarko, A. C. Epmiosa;

29. Anrebpa. ['eomerpus. 9 xmacc. CamocTosiTeNbHBIE M KOHTPOJIBHBIC
pabortsl. A. I1. Epmosa, B. B. I'ono6opoasko, A. C. EpiioBa;

30. AnreOpa u Hauana ananu3a 7-11. CripaBoYHHK B TaOJIHUIIAX.

31. 'eometpus B Tabiumax. 7-11 kmaccel. CnpaBounoe mocooue. JI. U.
3BaBuu, A. P. Pa3anoBckunii;

32. 'eomeTpust 3a/1aun Ha FOTOBBIX YepTekax it HoAroToBKU K 'MA u
EI'D. 7-9 xnaccax. O. H. banass;

33. JlmmakTudeckre Matepuaisl mo reometpuu. 7 kiace. b. I'. 3uB, B. M.
Meitnep;

34. I'eomerpust. lunaktuueckue marepuansl. 8 kiacc. b.I'. 3uB,  B.
b. Hekpacos;

35. ['eomerpus. lunaktuueckue Mmarepuaisl. 9 kiacc. b. I'. 3uB;

36. KonTtponpabie padboTtsl mo reometrpun 7 kiacc. K yue6uuky JI. C.
AranacsiHa u 1p. «I'eomerpus 7-9 knaceb» H. b. MenpHukoBa

37. Kontponbnbie padbotel o reomerpun 7 kiacc. K yue6nuky JI. C.
AranacsiHa u 1p. «I'eomerpus 7-9 knacce» H. b. MenpHukoBa

38. I'eomerpus. Utoroas arrecranus. TunoBbie TECTOBBIC 3aJjaHUsl. 7
kiacc. 1O. A. I'naskos, M. 4. ["'anamsnnm;

39. Temaruueckue TecTsl o reomerpud. 7 kiacce. T. M. Mumenko;
40. 3anauum o reometpuu. 7-11. b. I'. 3uB, B. M. Meiinep, A. T'.
baxancknii;
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41. Tecter mo reomerpuu 9 knacc. K yueonuky JI. C. AtanacsHa u jap.
«I'eomerpus 7-9 knacce» A. B. @apkos;

42. MaremaTrueckue TUKTaHTHl « AsreOpa 1 Havania aHanuza» 7 — 11
I'. T. JIeBuTac;

43. Tecter mo anredpe 7 knace. K yueOnuky A. I'. Mopakosuua
«Aunreopa. 7 xnacey E. M. Kmounukosa, Y. B. Komuccaposa;

44.  Tectrl o anredpe § xinacc. K yuebnuky A. I'. Mopakosuya
«Anrebpa. 8 xknacey E. M. Kmounukosa, M. B. Komuccaposa;

45. Tectrl mo anredpe 9 knace. K yueOnuky A. I'. Mopakosuua

«Aunreopa. 9 xknacey E. M. Kimounukosa, Y. B. Komuccaposa;

46.  VYcraas reometpus 7-9 xnace. A. I1. Epmosa, B. B.
["omo6opobko;

47. 3annmMarenpHas apupmeruka. 5. 1. [lepenbpman;

48. JKupas marematuka. 5. 1. [lepensman;

49. 3anumarenbHas reomerpus. S. U. [lepensman;

50. Maremarnueckue oaumMnuael B mkose. 5-11 kmacesl. A. B.
®dapkoB;

51. COopHUK 3a/1a4 0 MaTeMaTuke Juist nmocrynatromux Bo BTY3s1 mog

penakuueit M. U. Cxanagu.

Mertoanueckue mocoous:

1. Maremaruka 5-6 xknacc. Metonuueckoe mocodue. C.b. CyBopona,
JI.B. Ky3nemnona, C.C. Munaesa, JI1.O. Pociioa u 1p.;

2. Maremaruka 6 kiacc. [loypounoe minanupoBanue. CucreMa ypokoB
no yueOHuky WM. U. 3ybapeoit, A. I'. MopakoBu4a. ABTOp-COCTaBUTEND
I'. 1O. KoBtyH;
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3. Anre0Opa 7 knacc. [loypounoe mianupoBanue. TeXHOTOTHUUECKHE
KapThl YPOKOB 110 yueOHuKy A. I'. MopakoBuya u Jip. ABTOP-COCTABHTEIb
H. A. Kum;

4. Anrebpa 8 xiacc. [loypounoe mranupoBanue. TexXHOTOTHUECKHE
KapThl yPOKOB 110 yueOHUKY nof pea. A.I. Mopakosuua. ABTOp-
coctaButens M. I'. I'unsaposa;

5. Anrebpa 9 knacc. [loypounoe mianupoBanue. TeXHOTOTUUECKHE
KapThl YPOKOB 110 yueOHuKy A. I'. MopakoBuya u Jip. ABTOP-COCTABHTEIb
H. A. Kum;

6. Anrebpa 7. [loypounsie pazpadbotku 1o anredpe k YMK A. T
Mopaxosuua A. H. Pypykus;

7. Anrebpa 8. [Toypounsie pazpadbotku o anredpe k YMK A. T
Mopaxosuua A. H. Pypykun, C. B. Couunos, FO. M. 3enenckuii;

8. Anrebpa 9. [loypounsie pazpadbotku mo anredpe k YMK A. T
Mopaxosuua A. H. Pypykun, U. A. Macnennuxosa, T. ['. Mummusa;

9. Anrebpa 7-9. Metonuyeckoe nocodue s yuurens. Al

MopakoBuy;

10. M3yuenue reomerpun 7-9 kiaccel. Metoaudeckue peKoMeHIaIiuu
K yuebnuky. Kuura juist yuutens. JI. C. Atanacsu, B. ©. Byty3zos, 10. A.
I'nazkos, B. b. Hekpacos, 1. U, FOxuna;

11. Iloypounsie pa3zpabotku o reomeTpun. 7 kiaacc. H. @. ["aBpmiiosa;

12. Iloypounsie pa3zpabotku no reomeTpun. § kiaacc. H. @. ["aBpmiiosa;

13. I[loypounsie pa3zpaboTku no reomerpud. 9 kinace. H. ©. ['aBpuiona;

14. «3000 3amau o anredpe s 5-9 kinaccosy. B. A. l'ompany, C. E.
3710TuH;

15. Y4eOHO — TpeHUPOBOYHBIE MATEPHAIIHI I MTOATOTOBKH K OI'D n
EI'D. Marematuka;

16. Maremaruka. 9-i ximacc. OI'2-2020; 20 sx3aMeHaIMOHHBIX

BapuaHTOB/y4eOHO — MeToudeckoe ocooue/ JI. JI. Jlanmo, M. A. [lomos;
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17.0I'D. Maremaruka. 3000 3amau ¢ orBetamu. [lox pemakmueii U. B.
SlmeHko;

18.0I'D. Maremaruka. TunoBbie s5K3aMeHaIlMOHHBIE BApUAHTHL. 36
BapuaHTOB. [lon pemakuueit U. A. Smenko;

19. OI'D. Marematuka. TummoBbpie BapuaHThI 9K3aMEHAITMOHHBIX
3ananuii. 38 BapuanTtos. [lox penakmueit Y. A. Amenko;

20. TUA. MaremaTnka: KOMIUIEKCHast moarotoska. B. U. I'mus0ypr;

21. JlemoBepcus dK3aMEHAITMOHHOW palboThI 1 mipoBeneHust B 2020
roJly TOCYJapCTBEHHOW (MTOTOBOM) arTecTanuu (B HOBOH (dopme) 1o
MATEMATUKE oOyJaromuxcs, OCBOMBIINX OCHOBHBIE
oOmreoOpa3oBarebHbIE IPOTpaMMbl OCHOBHOTIO 00Iero oopa3oBaHus,
NOArOTOBJEHHBIH ~ DefepaibHbIM  TOCYJAPCTBEHHBIM  OIOJIKETHBIM
HAaYYHBIM YUpEKICHUEM «DEJIEPAJIbHBIN NHCTUTYT
ITIEJTAT OTMYECKUX M3MEPEHWI»

HNHTepHET pecypcebl:
v'MunucrepcTBo o6pasoBanus P®;

v'http://www.drofa.ru — caiit uznarensctsa «JIpodar
v'http://www.informika.ru/;

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

v http://www.edu.ru/

v http://uztest.ru
v'http://4ege.ru

v'Tectuposanue online: 5 - 11 kmaccs! http://www.kokch.kts.ru/cdo/

v'Tlemarormueckast MacTepcKast, ypoku B IHTEpHET # MHOTOE JIpyroe:

v http://teacher.fio.ru
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v'HoBble TEXHOJIOTHH B 00OpasoBanuu:  http://edu.secna.ru/main/

\/HyTeBOI[I/ITeJ'IB «B MHUPC HAYKU» IJId IKOJIbHUKOB!:

http://www.uic.ssu.samara.ru/~nauka/

v'Merasunuknoneaus Kupumia u Medomus: http://mega.km.ru

v CaliThl « DHIMKIIONEANI SHIMKIIONEANI», HAIIPUMED:

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

v'http://www.encyclopedia.ru/
MaTepuajbHO-TeXHHYECKOE 0fecredeHne:
1. HoytOyk

2. XK TB

3. IIpoekTop

4. IaTepakTUBHAS TIOCKA

5. Komnexknusa CD — auckos, DVD - nuckos

Y4deOHOo-mpaKkTHYECKOE H Y4eOHO-Ta0opaToOpHOE 000py/10BaHNE
1.Jlocka MarHuTHas;

2.KoMIJIeKT 4epTeHBIX HHCTPYMEHTOB (KJIACCHBIX U Pa3JaTOYHBIX ):
nuHelKa, Tpancnoptup, yroieHuk (30°, 60°, 90°), yronsHuk (45°, 90°),
HUPKYJIb.

3.KoMInekTsl IUIAaHUMETPUUECKUX U CTEPEOMETPUUECKHX  Tel
(IeMOHCTPAIMOHHBIX U Pa3/IaTOYHBIX ).

4 KoMIIIeKT j1s MOJeIMpoBaHus (IIBEeTHasi Oymara, KapToH, KaJlbKa,

KJIeH, HOKHUIIBI, TIJIACTUJINH).

8. Ilnanupyemblie pe3yabTaTbl H3yYeHHS
y4eOHOro npeamera
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8.1. IPEAMETHBIE PE3YJIbTATDI:

8.1.1. Ilmanupyembie pe3yJabTAThHI H3YyUYEHHSI Kypca MaTeMaTHKH 5-6
KJIACCOB
HatypajabHble uncia. /Ilpoou. PanuoHajbHble ync/ia

o 3aBepieHNN U3yUeHUs Kypca MaTeMaTHKH 5 — 6 KJIaccoB
o0yJaromuiicss HAy4YnTCs:

MMOHUMATh OCOOCHHOCTH JACCATUIHOM CHCTEMbBI CUMCIICHHUS;

ONEPUPOBATh TOHSTHIMH, CBS3aHHBIMH C JCJIUMOCTBIO Ha-
TypalbHBIX YUCET,

BBIpa)XaTh YWCIa B SKBHBAJEHTHBIX (opMax, BbIOWpas HambOosee
ITOXOIAIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlHH;

CpaBHUBATH M YIOPSIOYNBATH palliOHATBHBIC YUCIIA;

BBITIONHATh BBIUMCIICHHSI C PAlMOHAIBHBIMH YHUCIAMH, cOdYeTas
YCTHbIE ¥ TMHChbMEHHBIE TPHUEMBI  BBIYUCIICHUH, TNPUMEHEHHE
KaIIbKYJISITOPA;

WCIIOIB30BaTh TIIOHATHS W YMEHHUS, CBS3aHHBIE C IPOIMOPIU-
OHAJIBHOCTBIO  BEIMYWH,  NPOIECHTaMH, B  XOJIc  pEIICHUS
MaTeMaTHYeCKUX 3aJlad U 3a7ad U3 CMEKHBIX IPEJIMETOB, BBIMOJIHSTH
HECJIOXKHBIC TPAKTHYECKHUE PACUETHI.

Ob0yuarowuiica noayuum 603MONCHOCHIb:

MMO3HAKOMHUTLCS C TIO3UIUOHHBIMH CHCTEMaMH CYHCIICHHS €
OCHOBAHHUSIMH, OTJIMYHEIME OT 10;

yIIyOuTh W Pa3BUTh MPEJACTABICHHUS O HATYpPaJIbHBIX 4YHCIaX M
CBOMCTBAX JIEJIUMOCTH;

HAay4YUThCS  HCIOJb30BAaTh  NPHEMBL,  PAlMOHATHU3UPYIOIIHE
BBIYUCIICHHS, TPHOOPECTH TMPHUBBIYKY KOHTPOJUPOBATH BBHIYMCIICHHS,
BBIOHpAst TIOIXOISIIHH JISI CHTyaIlluH CIIOCO0.

Nsmepenus, npuoJIHKeHus, OLeHKH

Obyuarmuiicst HAYYHTCH:
UCIOJIb30BATh B XOJI€ PEIICHUS 3a]1a4 dJIeMEHTapHBIC MPEICTABICHHUSI,
CBSI3aHHBIC C MPUOIMKEHHBIMY 3HAYCHUSIMA BEJINYHH.
Odbyuarowuiica noayuum 603MONCHOCHIb:
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MOHATh, YTO YHCJIOBBIE JIAHHBIE, KOTOPBIE MCIIOIB3YIOTCS JUIS
XapaKkTEepUCTHUKH  OOBEKTOB  OKPYXKAIOLIEro  MUpPA,  SBISIOTCA
MPEUMYLIECTBEHHO TPUOIMKEHHBIMH.

DJ1eMEeHThI AJIre0phI
Obyyaromuiicss HAYYNTCS:

ONEPUPOBATH TMOHATUSIMU «UYUCIOBOE BBIPAXKEHUEY», «OYKBEHHOE
BBIPDQ)KCHHEY», YIPOIIATh BBIPAXKEHUS, COJEpXKAIIME CllaraéMble ¢
OJIMHAKOBBIM OYKBEHHBIM MHOXHTENEM; padoTaTh ¢ GopMyliaMu;

peuaTh MpoCTENIINE TNHENHBIE YPABHEHHUH C OJTHOW IEPEMEHHOM;
MMOHUMAaTh YpaBHEHHE KaK Ba)KHEHIIYI0O MaTeMaTU4YeCKYIO MOJEIb
JUISL OUCAHUSI M M3yUEHUsS] Pa3sHOOOPA3HBIX peallbHbIX CUTYyallUd, peraTh
TEKCTOBBIC 33JIa4H are0pandecKuM METOIOM;
IIOHUMATh U MPUMEHSTh TEPMUHOJIOTHIO ¥ CUMBOJIMKY, CBSI3aHHYIO C
OTHOIIIEHUEM HEPABEHCTBA, B MPOCTEUIIIUX CIIydasiX.
Oobyuarowuiica noayuum 603MOHCHOCMb:
HAyYUTHCS  BBHIMOJHATH  MpeoOpa3oBaHUs  IEJIbIX  OYKBEHHBIX
BBIpOKCHUH, PUMEHSS 3aKOHBI apU(PMETHICCKIX JICHCTBHIA,
OBJAQJIETh  IPOCTEUIIMMHU  TpuéMaMu  pelIeHUs]  ypaBHEHUN;
MPUMEHSTh anmnapar ypaBHEHUH ISl pelIeHus pa3Ho0Opa3HbIX TEKCTOBBIX
(CrO’)KeTHBIX ) 3a/1a4.

OnucarejJbHAs CTATHCTHKA U BCPOATHOCTD

Ooyuaowuiica noy4um 603MOHCHOCHb HAYYUMBCA:

HaxOJIUTh BEPOSITHOCTh CIIYYaHHOTO COOBITHS B IPOCTEHIINX
CIIyJasix;

peraTh TpOCTeHIue KOMOWHATOPHBIE 3aJadll Ha HaXOXKJICHHE
ypclia OOBEKTOB WM WX KOMOWHAIMKA C WCIOJIh30BAaHUEM IIpaBHIIA
MIPOM3BEICHHUS.

Harasanasi reoMeTpus
Obyyaromuiicss HAYYUTCS:
pacno3HaBaTh Ha yepTekaX, pUCYHKAX, MOJACIISIX U B OKPYKAIOIIEM

MUpE ILUIOCKUE B MPOCTPAHCTBEHHBIE Te€OMETPUIECKUE PUTYPHI;

MOJIB30BAThCS  SI3BIKOM TEOMETPHH ISl ONHCaHUs MPEeIMETOB
OKPY’KaIOIIEeTr0 MUPA U UX B3aUMHOTO PACIIOIOKEHHUS;
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pacro3HaBaTh U M300pakaTh Ha YepTE)Kax U PUCYHKAX T'€OMETPHUCCKUE
GUTYpHI 1 KX KOHQUTYPALIHH;

HAXOJUTh 3HAUCHWs JUIMH JIMHEWHBIX 3JEMEHTOB  (Uryp,
rpaxycHyro mepy yrios oT 0°m10 180°;

pacno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO
napaJuiesienure/a,;

CTPOMTD PA3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapasuIe/IeuIe/1a;

ONpeNeNsiTh MO JIMHEWHBIM pa3MepaM pa3BEPTKA  (QUTYPBI
JIMHEWHBIC pa3Mepbl caMoil puUrypsl 1 Ha000POT;

BBIYKMCIISITh IUIOMIAb MPSIMOYTOJIbHUKA, KPYra, MPSMOYTOJIBHOTO
TPEyrojbHUKAa W IUIOMAAX (UTYp, COCTABICHHBIX W3 HHUX, OO0BEM
IPSIMOYTOJIBHOTO HapaJlIesIenuIe/a.

Oobyuarowuiica noayuum 603MOHCHOCHIb:

HAay4YHUTHCA BBIYUCIIATH 00BEMBI IIPOCTPAHCTBCHHBIX
FeOMCTPHUYICCKUX (I)I/Il"y P COCTaBJICHHBIX us3 MMPpSAMOYTOJIBHBIX
napajiiCJICIIUIIC 108,

yIIyOUTh © Pa3BUTh MPEJCTABICHHUS O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKUuX PUrypax;

HAyYUTBCS NPUAMEHATH IIOHATHE Pa3BEPTKA UL BBIIOJHEHUS
IIPAKTUYECKUX PACUYETOB.

8.1.2. Ilmanupyembie pe3yJabTAThHI H3YyUYEHHsSI Kypca MaTeMaTHKH 7-9
KJIACCOB
HatypajabHble uncia. /Iipoou. PanuoHajabHble ync/ia

OO0yyaromuiicss HAy4YnTCSA:

MOHAMATh OCOOCHHOCTH JICCATHIHOW CHCTEMBI CUHCIICHHST,

ONEepHpOBATh TOHSATHSIMM, CBSI3aHHBIMH C JIEJIMMOCTBIO  Ha-
TypaJIbHBIX YUCEIT;

BBIpa)XaTh YWCIa B SKBHBAJEHTHBIX (opMax, BbiOWpas Hambosee
MOJIXOSIIYIO B 3aBUCUMOCTH OT KOHKPETHOH CUTYaIuH;

CPaBHUBATH U YIIOPSIOYNBATH PAlMOHATHHBIC YUCIIA;

BBINOJIHATE BBIUUCICHHUS C PALUOHAIBHBIMH YHCIAMH, COueTas
YCTHBIE ¥ THUCHMEHHBIE TPHEMBI  BBIUUCICHUH, TPUMEHEHUE
KaJIbKYJISITOPA;
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WCIOJIb30BAaTh TMOHSTHSI W YMEHHWsS, CBS3aHHBIE C MPOTMOPIIH-
OHAIBHOCTHIO  BEIMYWH,  MPOIEHTAMH, B  XOJI€  peIIeHUs
MaTeMaTHYeCKNX 3a/7a4 U 3a/1ad U3 CMEXHBIX MPEIMETOB, BBIIOIHSITH
HECJIOJKHBIE TTPAKTUUECKHUE PACUETHI.

Obyuarouiuiica noayuum 603MOHCHOCHIb:

MO3HAKOMHUTBECS € IIO3HIMOHHBIMM CHCTEMaMH CUHCICHHS ¢
OCHOBaHMSIMH, OTIIHYHBIMHA OT 10;

YIUIyOUTh W Pa3BUTh MPEJCTABICHUS O HATypaJbHBIX YHCIaX W
CBOMCTBAX JCIUMOCTH;

Hay4IHTHCS HCII0JIb30BaTh MPUEMBI, paInoHaIN3UPYIOIIHE
BBIUHCTICHUS, MPUOOPECTH MPUBHIUKY KOHTPOJIHPOBATH BBIUUCICHHUS,
BBIOMPAsI TIOJIXOISIIUN JUISI CHTYaIlU! CIIOCO0.

JlelcTBHTEILHBIE YHCIA

OO0yuaromuiicst HAy4YUTCA:

WCIIOJIh30BaTh HaYallbHBIE MPEJCTABICHHS O MHOXECTBE JIeH-
CTBUTEJIHHBIX YUCEIT,;

OIIEPHPOBATh TOHATHEM KBAJPATHOTO KOPHS, NMPUMEHATH €ro H
BBIUHCIICHUSIX.

Ooyuarowguiica nOYUUNL 603MOHCHOCHIb:

pa3BUTh TMpEJACTAaBICHHE O UYHUCIe M YHUCIOBBIX CHCTEMax oOT
HATYpaJbHBIX IO JEHCTBUTENBHBIX YHCEN;, O pOJU BBIUNCICHHU B
MIPaKTHKE;

pa3BUTH U YIIYOUTh 3HAHUS O NECATHYHON 3alTUCH JICHCTBUTEIIBHBIX
yucel (MepuoAnUecKre U HeMepUOoJuUECKue Jpoon).

N3mepenusi, npHOJIHKEHU, OIIEHKH

OO0yuaromuiicst HAy4YUTCA:

WCIIOJIB30BaTh B XOJ€ peIIeHUs 3a7a4 dJIeMEHTapHbIE Ipe-
CTaBJICHHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU BEJIMYHUH.

Ooyuarowguiica nOYUUNL 603MOHCHOCHIb:

MOHSTh, YTO YHUCJIOBBIE JaHHBIE, KOTOpPbIE HCHOJB3YIOTCS st
XapaKTCePUCTUKA  OOBEKTOB  OKPYKAIOIIETO0  MHpa,  SBISIOTCS
MPEUMYIIIECTBEHHO MPHUOIMKEHHBIME, YTO IO 3alHUCU MPUOTUKEHHBIX
3HAUCHUH, COJCpPIKAIMUXCS B MH()OPMAIMOHHBIX UCTOYHUKAX, MOXKHO
CYJIUTH O MOTPEIIHOCTH MPUOINKESHIS;
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MOHATH, YTO IOTPEIIHOCTh Pe3yJIbTaTa BBIYUCICHUH JOKHA OBITH
COM3MEpHMa C TIOTPENTHOCTHIO HCXOTHBIX JTAHHBIX.
AJreopanueckue BbIPAKeHUS

Obyuarmuiicst HAYYHTCH:

OTEepUPOBAaTh  MOHATHSIMH  «TOXKAECTBO»,  «TOXKICCTBEHHOE
npeoOpa3oBaHue), pemaTh 3a1a4M, cojepKalye OyKBeHHBIC JTaHHBIC,
pabotath ¢ hopMyIamMu;

BBITIOJIHATE MPe0Opa30BaHMsI BBIPAKEHHH, COAEPIKAIMX CTETICHU C
[eJIBIMU TIOKA3aTeSIMK U KBaJIpaTHBIE KOPHU;

BBIIIOJIHATE ~ TOXJIECTBEHHBIE IPEOOpa30BaHUs  pAIlHOHATBHBIX
BBIpOKEHUN HA OCHOBE WpaBHJ JCWCTBHI HaJ MHOTOWICHAMH W
anreOpandecKuMH JIPOOSIMH;

BBINOJIHATE PA3I0KeHHEe MHOTOWICHOB HAa MHOKUTEIIH.

Odyuatowuiica nROY4UmM 603MOHCHOCHIL HAYYUMbCA:

BHITIOJHATH ~ MHOTOINArOBBIE  MPEOOpa3OBaHUS — PallMOHAIBHBIX
BBIpKCHUH, MPUMEHSISI IMUPOKHA HAOOP CITOCOO0B U MPUEMOB;

IPUMEHSTh TOXJIECTBEHHBIE MPeoOpa3oBaHUs Ul pelIeHHs 3a/1ad
W3 pPa3MYHBIX pa3felioB Kypca (HampuMmep, ISl HaXOXKICHHS
HanOO0JIbIIer0/HAMMEHBIIIETO 3HAYCHUSI BEIPAXKEHUS ).

YpaBueuus

Obyuarmuiicsi HAYYHTCH:

pemarb OCHOBHBIE BHUJbI pAlMOHAIBHBIX YpPaBHEHHH ¢ OJHOU
TepeMEHHOM, CUCTEMBI JIBYX YPAaBHEHHM C JIBYMs ITI€pEMEHHBIMU;

MMOHUMATh YpaBHEHHE KAaK BaXKHEHUIIYI0 MaTeMaTH4YeCKYIH0 MOJENb
JUISL OMHCAHWS W W3YYEHUs pPa3HOOOpPa3HBIX pPEATbHBIX CHUTYaIlUM,
peraTh TEKCTOBBIE 3a/]au aIreOpandecKuM METOI0M;

NPUMEHSITh TpaduyuecKkue TMpeACTaBICHUS IS HCCIeTOBaHUS
ypaBHEHHUM, WCCICAOBAHUS M PEIIECHUS CHUCTEM YpPaBHEHHH C JIBYMS
MepEMEHHBIMU.

Obyuarowuiica nOayUUn 603MOICHOCHIb:

OBJIQ/IETh CHEIUATIBLHBIMU IPUEMAMU PEIICHUs] YPaBHEHUN U CUCTEM
ypaBHEHHU; YBEpEHHO MPHUMEHSTH almapaT YpaBHEHHWH IS PEIICHHS
pa3HOOOpa3HBIX 3ajlad M3 MAaTeMaTUKH, CMEXKHBIX IPEJIMETOB,
MPaKTHKH;
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OPUMEHATh TpadUyecKkue MpeJCTaBleHUs] Il  UCCIEOBAaHUS
YpaBHEHUM, CHCTEeM  ypaBHEHHWH, coJaepXalmX  OyKBEHHBIC
KOA(PHUIIMEHTHI.

HepaBeHcTBa

OO0yuaromuiicst HAy4YUTCA:

IIOHUMATh ¥ IPUMEHSATHh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C
OTHOIIIEHUEM HEPABEHCTBA, CBOMCTBA YKMCIIOBBIX HEPABEHCTB;

pemarh JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW U HX
CHCTEMBI; pelaTh KBaipaTHbIE HEPABEHCTBA C ONIOPOH Ha rpadudeckue
IIPEACTABICHUS;

IIPUMEHSTH allllapaT HEPaBEHCTB I PELICHHUs 3a/1a4 U3 pa3IudHbIX
pa3zienoB Kypca.

Oobyuarouguiica noay4um 603MO}HCHOCHIb HAYYUMbCA:

pazHooOpa3HbIM IpHEMaM J0Ka3aTellbCTBa HEPABEHCTB; YBEPEHHO
OPUMEHSTh anmapar HEPaBeHCTB /ISl pELIeHUs pa3HOOOpa3HBIX
MAaTeMaTHYECKUX 3a7a4 U 3a/1a4 U3 CMEKHBIX IIPEIMETOB, IIPAKTUKH;

OPUMEHATh TpadUyecKue MpeJCTaBIeHUs] Il  UCCIEOBAaHUS
HEpPaBEHCTB, CHCTEM  HEPaBEHCTB,  COJAEpKalMuX  OYKBEHHBIE
KO3 PHUIIUEHTHI.

OcHoBHble noHATHA. YncaoBbie QyHKINHU

Oby4yaromuiicss HAY4YnTCS:

MOHUMATh W HCIOJIb30BaTh (YHKIIMOHATBHBIC TOHSATUS H S3BIK
(TepMHUHBI, CHMBOJIMYECKHE 0003HAYCHHS);

CTPOUTH TpapuKU dJIEMEHTAPHBIX (PYHKIIUN; UCCIIeI0BaTh CBOHCTBA
YHCIIOBBIX (DYHKIIMI HA OCHOBE M3YUYCHHUS IOBEJICHUSI X IPaUKOB;

MOHUMATh (YHKIHIO KaK BaXXHEUITYI0 MaTeMaTHYEeCKYI0 MOJIENb
JUTSI OTIMCAHUS TIPOIIECCOB U SIBJICHUI OKPYKAIOIIEro MHUPa, IPUMEHSITH
(YHKIIMOHATLHBIN SI3BIK JUIST OTICAHUS U UCCIICIOBAHUS 3aBUCUMOCTEH
MeXIy GU3HMUECKUMHU BeTHINHAMU.

Odyuarowuiica nOAY4YUmM 603MOHCHOCHIL HAYYUMbCA:

MPOBOJUTH HCCIEJOBAHUS, CBS3aHHBIE C W3YYCHHEM CBOMWCTB
(GyHKIHN, B TOM YHCIIE C WCIOJNB30BaHUEM KOMIBIOTEpa: Ha OCHOBE
rpaduKoB M3yYeHHBIX (YHKIHI CTpoWTh Oojiee CIOXKHBIE Tpaduku
(KycOUHO-3aJJaHHbIE, C «BBIKOJIOTHIMI) TOYKAMH H T.II.);
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UCIONIb30BaTh (PYHKIMOHANIBbHBIE TMPEJCTABICHUS W CBONCTBA
GYHKOHMHA JUIsT  pelieHdsT MaTeMaTHYeCKWX 3a/ad W3  Pa3IndHbIX
pa3esioB Kypca.

YucaoBble NOCTE10BATEIHLHOCTH

OO0yuaromuiicss HAy4YnTCSA:

MMOHUMATh M HCIIOJB30BaTh S3BIK MMOCJIEI0BATEILHOCTEN (TepMuUHbL,
CHMBOJIMYECKHE 0003HAUCHUS);

MPUMEHITh (DOPMYJBI, CBSI3aHHBIE C apu(METHYSCKOW W Te-
oMmeTpudeckoir mpodeccuelt, W ammapar, CHOPMUPOBAHHBIA npu
W3yUYEHUH JIPYTUX Pa3JieJioB Kypca, K peIeHuIo 3a7ad, B TOM yucie ¢
KOHTEKCTOM M3 peaIbHOU KU3HH.

Obyuarowuiica nOaYUUM 603MOHCHOCHb HAYYUMbCA:

pemath KOMOMHHUPOBAHHBIC 3a7a4yd ¢ MPUMEHEHHEM (HOpPMYJ N-ro
yleHa W CYMMBI TEPBBIX I  YICHOB apU(METHUECKOW W
TEOMETPUUECKOW MPOrpeccuy, NpUMEHss NpU HITOM  ammapar
ypaBHEHHUI U HEPABEHCTB;

MMOHUMATh apU(PMETHYECCKYIO M T€OMETPHUUYECKYIO IPOIPECCHI0 KaK
(YHKIIMA HATypaJbHOTO apryMEHTa;, CBS3BIBATh aApH(PMETHUECKYIO
MPOTPECCUI0 € JIMHEWHBIM  POCTOM, TI'E€OMETPHUYECKYID — ¢
AKCIIOHEHIIHAIEHBIM POCTOM.

OnucarejbHAs CTATHCTHKA

Oo0yuaromuiicss HAyYnTCA

WCIIOJIB30BaTh IPOCTEHUINHME CHOCOOBI TMPEJCTABICHUS W aHaIHW3a
CTaTUCTUYECKHUX JIAHHBIX.

Ob0yuarowuiica noayuum 603MONCHOCHIb:

MpruoOpecT TEPBOHAYAIBHBINA OIBIT OpPraHW3allid cOopa JTaHHBIX
MpU MPOBEJICHUU OMpoca OOIECTBEHHOI0 MHEHHUS, OCYIIECTBIISITh UX
aHaJn3, MPEJCTABIATh pe3ybTaThl ONMpoca B BHUJIEC TaOJHUIBI, JHAar-
pamMMBL.

CHanﬁHLIe COOBLITHS M BEPOSATHOCTh

Obyuyaromuiicss HAyInuTCs

HaXOJUTh OTHOCHUTENBHYID YacTOTy M BEPOSTHOCTH CIy4ailiHOTO
COOBITHSI.

Odbyuarowuiica noayuum 603MONCHOCHIb:
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MPUOOPECTH OMBIT MPOBEACHUS CIyYalHBIX SKCIICPUMEHTOB, B TOM
YHUCJIe ¢ IMOMOIIBI0O KOMITBIOTEPHOTO MOJICITUPOBAHUS, HHTEPIIPETAIIHH
WX pe3ylbTaToB.

KoMOuHaTopuka

Oo0yuaromuiicst HAyYnTCA
peraTh KOMOMHATOPHBIC 3a/1a4d Ha HAXOXKJEHHWE YHCiIa 0OBEKTOB
HJIM KOMOWHAIHIA.
Ooyuarowuiica noay4um 603MOHCHOCHIb HAYUUMbCA:
HEKOTOPHIM CHEIHAIBHBIM TMpUEMAM pElIeHUusT KOMOWHATOPHBIX
3aJ1ad.
Harasanasi reoMeTpus

OO0yuaromuiicst HAy4YUTCA:

pacro3HaBaTh Ha YepTexkaxX, pUCYHKAX, MOJICTIIX M B OKPYKAIOIIEM
MUpE IIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKUE PUTYPHI;

pacmo3HaBaTh pa3BEPTKHU KyOa, IPSIMOYTOJIBHOTO TapaJljIe/IeTIHITe 1A,
MpaBUIIbHON TUPaMUIbL, UIMHAPA U KOHYCA;

CTPOUTH Pa3BEPTKHU KyOa M MPSIMOYTOJIBLHOTO TTapalieJeuIe 1a;

OTIPEeICNIATh 10 JTMHEWHBIM pazMepaM pa3BEPTKH GUTYPHI TUHEIHHBIE
pa3Mepsl camoii (PUTYPBI, 1 HA000POT;

BBIYHCIISITH O0BEM MPSAMOYTOJIBHOTO Mapalljiesienumnesa.

Ooyuarowguiica nOYUUNL 603MOHCHOCHIb:

HAy4YUThCSl  BBIUMUCIATH  OOBEMBI  MPOCTPAHCTBEHHBIX  T€O-
METPHYECKHX (HUTyp, COCTABIIEHHBIX W3 MPSAMOYTOJBHBIX Mapa-
JieJenune0B;

yIIIyOUTh W Pa3BUTh TNPEJCTABICHUS O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX PUTYpaX;

HAy4YUThCS TPUMEHSATH TIOHSITHE PAa3BEPTKH IS BBITOTHEHUS
MPAaKTUYECKUX PaCUYETOB.

I'eomeTpuueckne purypnl

Obyyaromuiicss HAYYNTCS:

MOJIb30BAaThCS  SI3BIKOM TE€OMETPUHM Il OMHCAHUS TPEAMETOB
OKPY’KaIOIIero MUpa ¥ UX B3aUMHOTO PACIIOIOKEHUS;

pacmo3HaBaTh W U300pakaTb Ha YepTekKaX U PHUCYHKAX TIeo-
MeTprudeckne QUTYphl 1 X KOHPUTYpaIIHH;
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HAaXOJUTh 3HAYCHUS JUIMH JMHEWHBIX DJJEMEHTOB QUTYp H HUX
OTHOIIEHHUSI, TpaaycHyro Mepy yrioB oT 0 mo 180°, mnpumenss
ompesieNieHusl, CBOWCTBA W MPU3HAKK (PUTYp M HX DIIEMEHTOB, OT-
HomeHusT Quryp (paBeHCTBO, IMOJ00WME, CHMMETPUH, IOBOPOT, Ta-
paJlIIeNIbHBII IEPEHOC);

ONEepUpOBaTh C HAYAJIbHBIMH IOHSATUSMU TPUTOHOMETPUU U
BBITIOJTHSATE DJIEMEHTApHbIE ONepanuy Hajl PYHKIUSIME YTIIOB;

pemarh 3a7aud Ha [0Ka3aTelbCTBO, ONUpasCh Ha H3yYEHHBIE
CBOMCTBa (UTYp W OTHOIICHUH MEXIy HUMH W TPUMEHSS U3yYCHHbBIE
METO/IbI JI0Ka3aTeIbCTB;

peliaTh HECIOXHBIE 3a7a4d Ha MOCTPOCHHE, MPUMEHSISI OCHOBHBIC
AITOPUTMBI TOCTPOESHUSI C TOMOIIBIO IIUPKYJIS U IMHEHKH;

peliath mpocTeiime MIaHUMEeTPUIEeCKHE 3a/1a4l B POCTPAHCTBE.

Obyuarowuiica nOYUUN 603MONICHOCHIb:

OBJAJETh METOJIaMH  pelIeHUs 3a7ad Ha BBIYHCICHUS U
JI0Ka3aTeNbCcTBa: METOJOM OT MPOTUBHOTO, METOAOM M0JI00Hs,
METOJIOM Tiepedopa BapHaHTOB U METOJOM TE€OMETPUYECKUX MeCT
TOYEK;

OpHOOPEeCTH  ONBIT MPUMEHEHHUS  airedpandeckoro W TpH-
TOHOMETPUYECKOTO ammnapara ¥ WJIeU JBWXKEHUS IpU PpeLIeHUH
TeOMEeTPHYECKUX 3a]1aY;

OBJIAJIETh TPAIUIIMOHHON cXeMOH pelieHus 3a/1a4y Ha MOCTPOCHUE C
MIOMOIIBIO IUPKYJIS U JIMHEWKH: aHalu3, IOCTPOSHUE, JI0Ka3aTeIhCTBO
U UCCIIEJIOBAHHUE;

HAyYUThCS pelarh 3aJayd Ha T[OCTPOSHHE METOJIOM TIeo-
METPHUUYECKOT0 MECTa TOUYEK U METOJIOM MOJ00uS;

MPUOOPECTH OMBIT HCCIEAOBAHUS CBOWCTB IUIAHUMETPHYECKHUX
(Guryp ¢ MOMOMIBIO KOMITBIOTEPHBIX MPOTPAMM;

OpHOOPECTH  OMBIT  BBIIOJIHEHUS  MPOEKTOB 1O  TeMaM:
«['eomerpuueckne mnpeoOpa3zoBaHusi Ha IIockocTHy, «llocTpoenue
OTPE3KOB 10 PopMyIIe).

HN3mepeHne reoMeTpHUeCKHX BeJIHYHH

Obyuarmuiicst HAYYHTCH:

UCIOJIb30BaTh CBOWCTBA M3MEpPEHUs JUIMH, IUIOMAJAeH U yrioB MpU
peleHnn 3a7a4d Ha HaX0XJIeHHE JUTHHBI OTpe3Ka, [UTMMbI OKPY>KHOCTH,
JUTMHBI TyTU OKPYKHOCTH, TPAJTyCHOU MEpHI yIIia;
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BBIUUCIIATh  IUIOMIAJA  TPEYrOJbHUKOB,  MPSIMOYTOJIbHUKOB,
napauiesiorpaMMOB, Tparel i, KpyroB H CEKTOPOB;

BBIUUCIIATH JUTHHY OKPYXXHOCTH, JUTHHY JYTH OKPY)KHOCTH;

BBIYMCIISITh JUTMHBI JIMHEWHBIX 3JIEMEHTOB (UTYp W HUX YIJIBI,
UCTOJIB3Ysl GOPMYIIBI JITTMHBI OKPYKHOE™ U JJTUHBI IYTH OKPYKHOCTH,
dbopMyITHI ITomaneH Guryp;

pemiath 3aJaud Ha JOKa3aTeIbCTBO C HCIOJIB30BaHUEM (OpMYIT
JUTAHBI OKPYXKHOCTH U JUTHHBI JYTH OKPYXKHOCTH, (POPMYJI ILIOIIaaei
buryp;

pemiath TpaKkTHYSCKWE 3a7a4d, CBSI3aHHBIE C HAaXOXKICHHEM
TEOMETPHYUCCKUX BEJIMYMH (MCIIOJIB3Ysl TPU HEOOXOTUMOCTH CIIpa-
BOYHHKH U TEXHUYECKHE CPEJICTRA).

Obyuarowuiica noiy4um 603MOHCHOCHIL HAYYUMbCA:

BBIYKMCIISITh TUTOMIAH (DUTYp, COCTABJICHHBIX W3 JBYX WK Ooliee
IPSIMOYTOJIBHUKOB, Mapajlie]IorpaMMOB, TpPEYrOJbHUKOB, Kpyra u
CeKTopa;

BBIUUCIIATH IUIOMIAH MHOTOYT'OJBbHHKOB, HCIOJB3Yys OTHOIICHUS
PaBHOBEJIMKOCTH ¥ PABHOCOCTABJICHHOCTH;

MPUMEHSATh aJIreOpanvecKuii W TPUTOHOMETPUYECKHI armapar |
WJed JIBIKCHUS TIPU pEIICHHH 3aa4 Ha BBIYHUCIICHHE ILIOMIAACH
MHOTOYTOJIbHUKOB.

Koopannartel

Obyvyaromuiicss HAYYUTCS:

BBIUUCISITH  JITUHY OTpe3Ka 10 KOOpAMHATaM €ro KOHIIOB;
BBIYMCIISITH KOOPJAMHATHI CEPEUHBI OTPE3Ka;

WCIIOJIb30BATh KOOPJIMHATHBIA METOJ JUIsl HW3Y4YeHUsI CBOMCTB
MPSIMBIX U OKPY>KHOCTEM.

Oobyuaruguiica noJayuum 603MOHCHOCHIb:

OBJIQJIETh KOOPJAMHATHBIM METOJIOM PELICHUS 3a]1a4 Ha BBIYHUCIICHUS
U JI0Ka3aTelIbCTBa;

MPHOOPECTU OMBIT HCIOIH30BAHUSI KOMIIBIOTEPHBIX MPOrpaMM st
aHaJM3a YaCTHBIX CIy4aeB B3aMMHOIO PACIOJIOKEHUS OKPYKHOCTEH U
MPSIMBIX;

MpUOOPECTU ONBIT BBINOJHEHUS MPOEKTOB Ha TeMy «lIpumeHeHme
KOOPJMHATHOIO METOJAa IpPH PEIIeHWH 3a1a4 Ha BBIYHCICHHUS U
JI0OKa3aTeNIbCTBAY.
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BekTopsl

OO0yuaromuiicss HAy4YnTCA:

ONEPUPOBATH C BEKTOPAMM: HAXOJUTh CYMMY M Pa3HOCThb JIBYX
BEKTOPOB, 3aJaHHBIX T'€OMETPUYECKH, HAXOAWUTH BEKTOp, pPABHBIN
MIPOM3BEICHUIO 33JIaHHOTO BEKTOpPA Ha YHCIIO;

HaxOJHUTh JJI1 BEKTOPOB, 3aJaHHBIX KOOpJAUHATAMU: JUIMHY BEKTOpa,
KOOpPJIMHATBI CYMMBI M Pa3HOCTHU JIByX M 00Jiee BEKTOPOB, KOOPIUHATHI
MPOU3BEJICHNs BEKTOpa Ha YHCJIO, MPUMEHSsS HpU HEOOXOIUMOCTH
COYETATEIbHBIN, IEPEMECTUTEIBHBIN U pacIIpeAeINTEIIbHBINA 3aKOHBIL;

BBIUUCIIATh CKASIPHOE IIPOU3BEIAECHUE BEKTOPOB, HAXOIUTH YIOJ
MEXKy BEKTOPaMH, YCTaHABIIMBATh NEPIEHAUKYIISIPHOCTD IIPSIMBIX.

Ooyuarwouwiuiica noayuum 603M0HCHOCHIb:

OBJIa/IETh BEKTOPHBIM METOJOM IS PEIICHUS 3a7a4 Ha BBIYMCIICHUS
U JI0Ka3aTelIbCTBa;

IPUOOPECTH ONBIT BBITOJIHEHUS MPOEKTOB HA TeMY «IIPUMEHEHUe
BEKTOPHOI'O M€TOJa IIpH pEIICHHM 3aJa4 Ha BBIUUCICHUS W
JTIOKa3aTeNIbCTBAY.

8.2. JUYHOCTHBIE PE3YJIbTATDI:
Odyuarowuiica noayuum 603MONCHOCHIb:

c(OpMHUPOBATh OTBETCTBEHHOE OTHOIICHHE K YUECHUIO, TOTOBHOCTH
U CIHOCOOHOCTh K CaMOpPa3BUTHIO U CamMOOOpa3oOBaHUIO Ha OCHOBE
MOTHUBAIIMH K O0YYCHHIO;

chopMUpOBaTh yMEHHE SICHO, TOYHO, TPaMOTHO U3Jarath CBOHU
MBICJIM B YCTHOM W MUCBMEHHOMN pEUYr, MIOHUMATh CMBICT ITOCTABICHHOMN
3a7a4i, BBICTpaWBaTh AapPryMEHTAllMIO, IPUBOJUTH MPUMEPHl H
KOHTPIPUMEPHIL;

pa3BUBaTh KPUTUYHOCTh MBIIUICHUS, YMEHHUE paclo3HaBaTh
JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIAYATh THUIIOTE3Y OT
¢akra;

chopMUpOBaTh MPeACTABIEHUE O MaTeMaTHIEeCKON HayKe Kak cdepe
YeJIOBEYECKOM JIeATeTbHOCTH, 00 dTanax e€ pa3BUTHs, O €€ 3HAUYMMOCTH
JUISL Pa3BUTHSI [IUBUIIM3ALINAH;
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pa3BUBaTh KPEAaTUBHOCTb MBIIUIEHUS, UHUIIMATUBY, HAXOAYHUBOCTb,
AKTUBHOCTB IIPH PELIEHUN MAaTEMAaTUYECKHUX 3a/1a4;

chopMUpOBaTh YMEHUE KOHTPOJHMPOBATH MPOIECC U Pe3yJbTar
y4eOHOW MaTeMaTHIeCKOU JIeITeTbHOCTH;

pa3BUBaTh  CIOCOOHOCTh K  OMOLMOHAIBHOMY  BOCHPHUSITHIO
MaTeMaTH4YeCKUX 00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHUH.

8.3 METAIIPEJMETHBIE PE3YJIbTATHI
Oobyuarowuiica noiyuum 603MOHCHOCHb 014 (YopMuposanua:

YMEHHUsI BUJIETh MaTeMaTHYECKYIO 3aJlauy B KOHTEKCTE MPOOIeMHON
CUTYallUU B APYTUX JAUCHUIUIMHAX, B OKpY’KaIOLIEH KU3HU;

YMEHHsI HaxOJUTh B pa3IMYHBIX HUCTOYHUKAX HHOOPMAIIHIO,
HEOOXOMUMYIO  JIJIT  peIleHWus MaTeMaTH4YecKWX mpodsieM, U
MPEJICTABIIATh €€ B OHIATHOM opMe, IPUHUMATH PEIlIeHUE B YCIOBHIX
HETOJTHOW U W30BITOYHOM, TOUHOH M BEPOSITHOCTHON WH(OpMAITHH;

YMEHHsI TIOHMMAaTh W HCIONH30BaTh MaTeMaTUYeCKUE CpeJICTBa
HarsIHOCTH (TpaduKu, JuarpaMMbl, TaOJHIBI, CXeMBI W JAp.) IS
WJUTIOCTPAINK, HHTEPIPETAINH, apTyMEHTAIIUH;

YMEHHS BBIJIBUTaTh TUIIOTE3bl IMPH pEHIeHHH Y4eOHBIX 3aj1ad U
MOHUMATh HEOOXOIMMOCTh UX MPOBEPKHU;

YMEHHUS MPUMEHSITh UWHAYKTUBHBIE U JIEAYKTHBHBIE CIIOCOOBI
paccyXIeHuii, BUJETh pa3TUYHbIE CTpATeTUH PEICHMS 3a1a4;

MMOHUMAaHMsSI CYIIHOCTH alTOPUTMHUYECKUX MPEANHCAaHUA U yMEHHue
JIECTBOBATh B COOTBETCTBUU C TPEIOKESHHBIM allTOPUTMOM;

YMEHHSI CaMOCTOSITENIbHO CTaBUThH II€JIM, BBIOMpAaTh U CO3/1aBaTh
AITOPUTMBI JJIsI pEIICHUS YIeOHBIX MAaTEeMaTUYECKUX MPOOIIeM;

yMEHHUS  IUIAaHUpPOBaTh M OCYIIECTBISAITh  JIESITEIBHOCTD,
HaNpaBJICHHYIO Ha PEIIeHUE 3a/1a4 UCCIIE0BATEICKOTO XapaKkTepa;

MIEPBOHAYAIBHOTO MIPEICTAaBICHUS 00 UAESIX U METOJIaX MaTeMaTUKU
KaK  YHUBEpPCAIbHOM  SI3bIKE HAyKH W TEXHUKH, CPEJICTBE
MOJITUPOBAHUS SIBIIEHUH U MPOIIECCOB.
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I[TPUJIOXXEHHUE
9. ®OPMbI U CPEJICTBA KOHTPOJISL.

[IpoMexxyTounast aTtecTanus MPOBOJUTCS B (QOpME TECTOB,
KOHTPOJIbHBIX,  CaMOCTOSTENIbHBIX, pabor. WrtoroBas arrecramus
MpeIycCMOTpPeHa B BUJE aIMHUHUCTPATUBHOW KOHTPOJIBHOW paboThl. J[ms
OIICHKU JOCTH)KCHHH YydYaluxXcsl MpUMEHsSeTCs NATHOAJUIbHASL cHucTeMa
OIICHUBAHMSI.

HOPMBbI OHEHKHA

Ommemka «2» cmasumcs 8 CIeOVIOUUX CIYHAsX:

®HE PACKPBITO OCHOBHOE COJICp)KaHHe YIeOHOTO MaTepHaa;
®00HApY)KEHO HE3HAHUE YYECHHKOM OOJIbIIeH WM Hauboliee BaXKHOM yYacTh

yqeGHoro Marepuaia,

®JIOITYIICHBI OomuOKH B OIIpCACIICHUU HOHHTHﬁ, IIpru HCIIOJIE30BAHHUU

MaTeMaTH4YeCKON TepMUHOJIOTHH, B PUCYHKaX, YepTeKaxX WU rpadukax, B
BBIKJIaJIKaX, KOTOpbIE HE HCIIPABIIEHBI MOCJIE€ HECKOJIBKUX HABOISIINX
BOIIPOCOB YUHTEJISI.

<<HOpMBI OIICHKH...» IIPU3BAHBI o0ecreynBaTh OIWHAKOBBIC TPC-
OoBaHUS K S3HAHUSAM, YMCHHUAM U HABBIKAM YYaIllIUXCs IO MaTCMAaTHUKE.

9.1. OneHka NHCbMEHHBIX KOHTPOJIBHBIX PA00T y4yamuxcs 1o
MaTeMaTHKe.
Paboma ouenusaemeca ommemrou «5», eciu:

- paboTa BBIMIOJIHEHA TTOJHOCTHIO;

- B JIOTUYECKUX PACCYXICHUSIX U OOOCHOBAHUU PEIICHHS HET MPOOEJIOB U
OIIHNOOK;

- B pEIICHUH HET MaTeMAaTHYECKUX OIMUOOK (BO3MOXKHA OJIHA HETOYHOCTD,
OTIMCKA, KOTOpasi He SIBJISICTCS CJICJICTBUEM HE3HAHUS WUIM HETIOHUMaHUS
y4eOHOTo MaTepuaa).

Ommemia «4» cmasumcs, eciu:
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- paboTa BBHINIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHWS INAroB pEIICHUS
HEJIOCTAaTOUYHBI (eclii yMeHue 0OOCHOBBIBATh PAaCCYKJIEHUS HE SBIISLIOCH
CHEINaIbHBIM 00BEKTOM IPOBEPKH );
- JOTMYIIEHBbI OJHA OIMMOKAa WJIM €CTh JBa — TPH HEJA0UYETa B BBIKJIAIKAX,
pPUCYHKaX, depTexkax WM rpadukax (€CH 3TH BHJBI PadOT HE SIBISUTACH
CHEINAILHBIM 00BEKTOM MTPOBEPKH).

Ommemka «3» cmagumcs, eciu:

- nomymeHo 6ojee oHON omuOKH WK OoJiee ABYX — TpeX HEIOYETOB B
BBIKJIQJIKaX, dYepTekax WM Tpadukax, HO oOydaromuiicss o0namaeT
00s13aTeNTbHBIMHA YMEHHSIMU 110 TIPOBEPSIEMO TEME.

OmmemKa_«2» cmasumcs, eciiu:

- JIONYIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIIe, YTO 00yJarouiics He
oOranaer 00s3aTeIbHBPIMUA YMEHUSIMU 110 IaHHOM TeMe B TIOJTHOU Mepe.

Ommemka _«1» cmasumcs, eciau:

- paboTa mokazajia TIOJHOE OTCYTCTBHE Y OOYyYalolerocss 00s3aTelbHBIX
3HAHUU U YMEHHH TI0 MPOBEPSAEMOM TeMe WIIH 3HAYUTENbHAS 9acTh padOThI
BBIIIOJIHEHA HE CAMOCTOSITEIIBHO.
Yuutenb MOXET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIM OTBET HA BOIPOC
WIA OPUTMHAJIBHOE pEUIEHHUE 33aJayd, KOTOpbIE CBUIETEIBCTBYIOT O
BBICOKOM MAaT€MaTH4Ye€CKOM PAa3BUTHM OOYYaIOIIErocs; 3a pelleHue 0olee
CJIOKHOH 3a/laull WM OTBET Ha 0o0Jjiee CII0KHBIM BOMPOC, MPEAsIOKEHHbIE
oOydaroiemMycst JIOIOJHUTENIBHO TI0CJ€ BBITOJHEHUS UM KaKUX-IH00
JIPYTUX 3aJaHUui.

9.2. OueHka yCTHBIX OTBETOB YYAIMXCH 110 MATeMATHKe.
Omeem oueHugaemea OmmemKou «5», eciiu y4eHuK:
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- TIOJTHO pacKpbUI coJep)KaHhe Marepuaia B 00beMe, IPeyCMOTPEHHOM

MPOrpaMMOit 1 y4eOHUKOM;

-  W3JIO0XKWJI MaTepual TpPaMOTHBIM  SI3BIKOM, TOYHO  HCIOJb3Ys
MareMaTH4eCKyl0 TEPMHUHOJOTUI0O U CHMBOJIMKY, B OIpeaeleHHON

JIOTUYECKOM IIOCJICIOBATCIBHOCTH,

- TMPaBUJIBHO BBINOJIHWI PUCYHKH, YEpPTEKH, T'padHKu, COMYTCTBYIOIIHE
OTBETY;

- MOKa3aJl yMEHHE WJUIIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IMpPHUMEpamH,
IPUMEHITh €€ B HOBOH CHUTyallUM HpHU BBINOJTHEHUH MPAKTHUUECKOTO
3aJlaHus;

- IPOIEMOHCTPUPOBAJI 3HAHUE TEOPUU paHEE U3YyUEHHBIX COIIYTCTBYIOIIUX
TeM, COPMHPOBAHHOCTh W YCTOWYMBOCTH HCIOJB3YEMBIX IIPH OTBETE
YMEHHH U HaBBIKOB;

- OTBEYAJI CAMOCTOSITENIbHO, 0€3 HaBOASIIUX BOIIPOCOB YUUTEIIS;

- BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBELIEHUH BTOPOCTEIIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKaX, KOTOPbIE YYEHHK JIETKO HCIIPaBHJI IOCIe
3aMeyaHus yUUTesl.

Omeem__oueHusaemcsa__ommemxou___«4y», ecnu ydowlemeop;lem 6

OCHOGHOM MPebdOAHUAM HA OUEHKY «5», HO NpU IMOM UMeem 0OUH U3
He00CmamKoes:

- B H3JIOXKCHWH JIONMYIICHBI HEOOJbINHE MpoOeNbl, HE WCKa3uBIIee
MareMaTH4eCKoe COJIep)KaHnue OTBETa;

- JIONYyIIEHBI OJMH — JBa HeJoYeTa IMPH OCBEIIEHUH OCHOBHOTO

COJZICPIKaHUA OTBCTA, UCIIPABJICHHLIC ITOCJIC 3aMCYaHU YUUTCIIA;
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- JomyImieHpl omuOKa wid 0ojiee JBYX HEIOYETOB IPU OCBEIICHUHU
BTOPOCTENIEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, JIETKO HCIpaBICHHBIE
1ocJie 3aMeYaHusl yUuTelsl.

Ommemra «3» cmagumcs 6 CJ1eOVIOUUX CAVHAAX:

- HETIOJIHO PACKPBITO COJIEp)KaHWe MaTepuaya (coiepiKaHhue H3JI0KEHO
(¢parMeHTapHO, HE Bcerja IOCIeI0oBaTelIbHO), HO IOKa3aHo oOIee
MMOHMUMAaHKE BOMPOCca M MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE IS
YCBOGHHSI TPOrpaMMHOro Matepuana (ompeneneHbsl «TpeGoBaHUSIMHU K
MaTeMaTHYeCKOM TOJTrOTOBKE OOYYaIONIMXCS» B HACTOSINEH Iporpamme
0 MaTeMaTuKe);

- WMENUCh 3aTpyJHEHUS WIH JOMYIICHBl OIIUOKH B ONpeeeHUN
MaTeMaTHYeCKON TEPMHHOJIOTHN, YepTekaxX, BBHIKIAJKaX, MUCIPaBICHHBIC
MocJIe HECKOJIbKUX HABOJISIINX BOIIPOCOB YUUTEIIS;

- YYEHUK HE CIpaBUJICS C TPUMEHEHHUEM TEOpUU B HOBOW CUTYaIlUU MPHU
BBITIOJTHEHUN  MPAKTHYECKOTO  3aJaHHs, HO  BBIIOJHUT  3aJlaHus
00513aTEIEHOTO YPOBHS CIIOKHOCTH TI0 JAHHOH TeMe;

- TpPH JOCTAaTOYHOM 3HAHWH TEOPETUYECKOTO MaTeprana BEISIBICHA
HeJlocTaTouHasi CPOPMUPOBAHHOCTH OCHOBHBIX YMEHUH M HABBIKOB.

Ommemka «2» cmagumca 6 Ci1eoyiouux Ciyuaax:

- HE pacKpbITO OCHOBHOE CO/Iep)KaHUe yueOHOIro Marepuaa;

- oOHapy>XeHO HE3HaHHE YYECHHKOM OOJbIIeH WM Hanboyiee BaKHON
YacTH yu4eOHOTO MaTepHaa;

- JIOMYIICHBl OIMUOKK B OMNpEACNCHUH TMOHATUN, MPU HUCHOIH30BAHUHU

MaTEMaTU4YECKOMN TCPMUHOJIOTUH, B PUCYHKAX, UCPTECIKAX HUIIN rpa(bm(ax, B
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BBIKJIaAKaX, KOTOPBIC HEC HCIPABJICHBI IIOCJIIC HECKOJIBKUX HAaBOAAIMINX
BOIIPOCOB YYUTCIJIA.

Ommemia «1» cmagumcs 8 C1edyiouiux Cayuanx:

- YYE€HUK OOHapyX Wl IOJIHO€ HEe3HaHWE M HENOHMMAaHHWE H3y4aeMoro
y4eOHOro MaTepHalia Wil He CMOT OTBETUTh HU Ha OJIMH U3 IMOCTABJIEHHBIX

BOIIPOCOB 110 H3Y4eHHOMY MaTepuaiy.

Ob6masn kaaccupukamus omMuooK.

[Ipu omeHke 3HAHWI, YMEHUN W HABBLIKOB OOYYAIOIIUXCS CIIEAYET
YUYHUTBIBATh BCE OMUOKH (IpyObIe U HErPyObIe) U HEJIOUETHI.

I'py6vimu cuntarotcs OMMOKH:

- HE3HAHHUC OIPCACICHUSA OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, IIpaBHII,
OCHOBHBIX IIOJIOKCHHUMN TCOpHUH, HE3HAHUC (bOpMyJ'I, 06LLICHpI/IHﬂTBIX
CHMBOJIOB 0003HAYEHHI BCJIIMYMH, CAVMHUI] UX U3MCPCHUS

- He3HaHME HAUMEHOBAHWM €TUHUI] H3MEPEHUS,

-HEYMEHUE BBIJICIIATH B OTBETE IIABHOE;

- HEyMEHHe MPUMEHSThH 3HAHUS, allTOPUTMEI JIJIST peIlleH s 3a/1a4;
- HEYMEHHE JIeJIaTh BBIBOABI U 000OIICHMUS;

- HEyMEHHE YUTaTh U CTPOUTH TpaduKH;

- HCYMCHUC IIOJIB30BaThCA INEPBOMCTOYHUKAMMU, y‘-Ie6HI/IKOM u
CIIpaBOYHUKAMMU

- IOTePsl KOPHS UK COXPaHEHUE MOCTOPOHHETO KOPHS;
- otOpackiBaHue 0e3 O0BSICHEHUH OJTHOTO U3 HUX;

- paBHO3HAYHbIE UM OLIMOKH;
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- BBIYUCITUTENbHBIE OITMOKY, €CTT OHU HE SIBJISIFOTCSI OITUCKOIA;
- IOTUYECKUE OITHOKH.
K HezpybbiMm oumiudKam cieayer OTHECTH:

- HETOYHOCTh (OPMYJIHUPOBOK, OIpeAClCHU#, IOHATHH, TEOpHH,
BbI3BAHHAs HENOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEIEIIEMOrO
MOHATHAS WM 3aMEHOM OJHOTO - JIByX M3 OTUX IIPU3HAKOB
BTOPOCTEIIEHHBIMU;

- HETOYHOCTh Tpauka;

- HEpalMOHAJIBHBIM METOJ| pelIeHUs 3aJaud WM HEJIOCTATOUYHO
MPOJyMaHHbIN IJIaH OTBeTa (HapyLIeHHe JOTUKH, MOJMEHA OTAENbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH );

- HepallMOHAJIbHBIE METOABI pabOTBl CO CIPABOYHOM M Jpyroi
JIUTEpaTypou;

- HEYMEHHE pellaTh 3aJIa4¥, BBHIIOJIHATE 3aJJaHKs B 00IIEeM BHUJIC.
Heoouemamu aBisrorcs:
- HepallMOHaJIbHBIC TPHEMBI BRIYUCIICHAN U TIPeoOpa3oBaHui;

- HeOpe)KHOE BBHIMOJTHEHUE 3alMcel, yepTexel, cxeM, TpaguKoB.
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