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1. HOACHUTEJIbBHAA 3AIINCKA

AnantupoBaHHas pabodyas mporpamma 1o MpeaMmery «Anredpay st oOydaromuxcs 7-9 KiaccoB
3[IP moctpoeHa ¢ ydeToM cCHEHU(PHUKH YCBOCHHS YUEOHOro MaTepualia JeTbMHU, HCHBITHIBAIOIINMU
TPYAHOCTU B OOY4YEHHH, NMPUUYMHON KOTOPBIX SIBJISIIOTCS PA3JIMYHOTO XapaKTepa 3aJepiKKH ICUXUYECKOTO
pa3BUTHS: HEAOCTATOYHOCTb BHMMAHHS, [aMATH, JIOTUYECKOIO  MBIIUIEHUS, IPOCTPAHCTBEHHOMN
OpPUEHTUPOBKH, ObICTpasi yTOMJIIEMOCTb OTPHULATEIbHO BIIMSAIOT Ha YCBOGHHE MAaT€MaTUYECKUX NOHSATUM, B
CBSI3U C THM TIPU PACCMOTPEHHU Kypca MaTeMaTHUKW OBLIM BHECEHBI M3MEHEHHUS B 00BEM TEOPETUYECKHUX
CBEICHMN 1is ATUX JAeTeid. HekoTopblil MaTepuan nporpaMmsl UM JJaeTcsl 0€3 J0Ka3aTeNbCTB, TOJbKO B BUJIE
dbopMyT M aNTOPUTMOB WM O3HAKOMHTENIBHO JUIi O030pHOTO W3Yy4YEHHs, HEKOTOPbIE TEMBI B CBSI3U CO
CIIOKHOCTBIO M3JIOKEHUS U TNOHMMaHus A jereil ¢ OB3 ObUIM HCKIIOYEHBI. YUYUTHIBAas HapylIeHUE
MIPOIIECCOB 3allOMUHAHUSA M coXpaHeHHUs nHpopmaruzauuu y nereir ¢ OB3, HEKOTOpble TEMBI H3y4aroTCs
03HAKOMHUTENFHO C OMOPOH Ha HAarIsiMHOCTh. CHU3UB 00beM 3amoMHUHAaEeMON HH()OPMAIUH, IS yJaIuxcs ¢
OB3 1enecoobpa3zHo 6ojee MUPOKO BBECTH YMOTPEOIICHUE OMOPHBIX CXEM, IMaMSITOK, aJITOPUTMOB. [laHHas
nporpamMma ais aereit ¢ OB3 oTkoppekTupoBaHa B HampaBiE€HUHM pa3rpy3Kd Kypca MO COJIEp)KaHUIo, T.€.
MIpeNIoaraeTcsl U3ydeHue MaTepuaiga B HECKOJIbKO OOJErYeHHOM BapUaHTE, OJHAKO HE OIYCKAeTCsl HUXKE
rOCYJIapCTBEHHOTO YPOBHsI 00513aTE€NIbHBIX TPEOOBAHUH.

Kypc anrebpsr 7-9 kmaccoB sBnsieTcss 0a30BBIM JUIsI MaTeMaTHYECKOro OOpa3oBaHMsI U Pa3BUTHS
IIKOJIbHUKOB. AJireOpandeckue 3HaHWUsI U YMEHUsI HEOOXOIMMBI JUIsl M3y4eHUsl TeoMeTpuu B 7-9 kiaccax, a
TaK)K€ U3YUEHUSI CMEXKHBIX TUCIUILINH.

[IpakTHyeckas 3HaYUUMOCTh IIKOJIBHOTO Kypca anreopsl 7 - 9 K1accoB COCTOUT B TOM, YTO MPEAMETOM
€ro M3y4eHHUs SBJISIOTCS KOJIWYECTBEHHBbIE OTHOIIEHUS M TMPOILECChl PealbHOr0 MHUpPA, OINKCAHHBIE
MaTeMaTH4YeCKUMH MOJENsIMU. B coBpemeHHOM oOmiecTBe MaTeMaTH4ecKas IMOAr0TOBKa HeoOXoauma
Ka)KJIOMY UeJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BceX cepax ueaoBeuecKoi AeaTeabHOCTH.

N3yuenne MaTeMaTuKu B OCHOBHOM ITKOJIE HAIIPABJICHO Ha JOCTIKEHUE CIASAYIONTUX TICIICH:

B HanpaBjieHUM JTHYHOCTHOTO Pa3BUTHSA

* pa3BUTHE JIOTHYECKOTO M KPHUTHYECKOTO MBIIIICHHS, KYJIBTYPBl pEuYd, CHOCOOHOCTH K YMCTBCHHOMY
IKCIIEPUMEHTY;

* bopMupoBaHUEe y YYANIUXCS HMHTEIUICKTYaIbHOM YECTHOCTH W OOBEKTHBHOCTH, CHOCOOHOCTH K
MIPEOJIOJICHUIO MBICTUTEIIBHBIX CTEPEOTHITOB, BRITCKAIOIINX U3 OOBIICHHOTO OTIBITA;

* BOCIIMTAHUE KAYECTB JIMYHOCTH, OOCCIICUMBAIONINX COMHUATBHYI0 MOOHIIBLHOCTD, CIIOCOOHOCTh MPUHUMATH
CaMOCTOSITCIIbHBIC PEIICHUS;

* hopMuUpoBaHUE KAYECTB MBIIUICHUS, HEOOXOIUMBIX JIJIS QJalTalldd B COBPEMEHHOM HH(DOPMAIMOHHOM
OOIIIECTBE;

* pa3BUTHE UHTEPECA K MATEMAaTHYECCKOMY TBOPUSCTBY U MATEMaTHYECKUX CIIOCOOHOCTEH.

B MeTanpeaMeTHOM HampaBJIeHUH

* hopMupoBaHUe MPEACTABICHUN O MAaTeMaTHKE KaK 4acTH OOIICYESIOBEUYECKON KYJIbTYPhI, O 3HAUUMOCTH
MaTEeMaTHKH B Pa3BUTHH IMBUJIN3AIMHA U COBPEMEHHOI'O OOIIEeCTBA;

* pa3BUTHE IPEJICTABICHUIM O MaTeMaTHKe Kak (opMe ONMUCaHUS M METOJIC NMO3HAHMS JIECHCTBUTCIBHOCTH,
CO3JIaHUE YCIIOBHIA ISl IPUOOPETEHHS IEPBOHAYALHOTO OIBITa MATEMaTHYECKOTO MOJICIIMPOBAHUS;

* hopMupoBaHue OOIIMX CIMOCOOOB HMHTEIUICKTYaJIbHOW JEATEIBHOCTH, XapaKTEPHBIX IS MATEMAaTUKU H
SIBIISIFOIIMXCSI OCHOBOW IIO3HABATEIbHOM KYJIBTYPhI, 3HAUUMOW JUIS pa3IMuYHBIX CQep YeIOBEUSCKOU
JEATEIHHOCTH.

B npenmeTrHoM HampaBJieHUU

* OBNIQJICHHE MaTEMaTHYEeCKUMH 3HAHHUSMH M YMEHUSMHU, HEOOXOAMMBIMHU Ui MPOJOJDKEHHS OOydeHHsS B
CTaplieil IIKOoJe WU HUHBIX 00I1e00pa30BaTENbHBIX YUPESKICHUSIX, W3YUYCHHUS CMEXKHBIX AUCIUILINH,
MIPUMEHEHHUSI B TIOBCEAHEBHOMN KU3HU;

e co3manue (QyHAaMeHTa A MaTeMaTU4YecKOTO pa3BUTHUS, (OPMUPOBAHUS MEXaHW3MOB MHBIIUICHHUS,
XapaKTePHBIX [Tl MATEMAaTUYECKOU IeATEIbHOCTH.

Ha ocnoBanum TtpeboBanmii ®enepanpHoro ['ocymapcTBeHHOro 00pa3oBaTENBHOTO CTaHAApPTa B
COJIEp’)KaHUU TMPEATNoJiaraeTcss pealn30BaTh aKTyallbHbIE B HACTOSIIEE BpeMs KOMIIETEHTHOCTHBIN,
JTUYHOCTHO-OPUEHTUPOBAHHBIN, AEITETbHOCTHBIN MOIX0/IbI, KOTOPHIE OMPEIENISIOT 3a1a4l O0yISHUS:

ehopMUPOBaHNE MPAKTUYECKUX HABBIKOB BBITIOJIHEHUS YCTHBIX, MHUCHbMEHHBIX, HHCTPYMEHTATbHBIX
BBIYHCIICHUH, pa3BUTHE BBIYUCIUTEIHLHON KYIBTYPHI;

®OBJIJICHIE CHMBOJIMYECKUM SI36IKOM T€OMETPHUH, BBIPAOOTKA (HOPMATEHO-OTIEPATUBHBIX



MaT€MAaTUYE€CKUX YMEHHUHM M HABBIKOB IPUMEHEHMUS UX K PELICHUI0O MAaTEMaTUYECKUX U HEMATEMaTHYECKUX
3az1ay;

®pa3BUTHE JIOTUYECKOTO MBIIUICHUS M PEYH, YMEHHUsS JIOTHYECKH OOOCHOBBIBATH CYXJICHUS,
IIPOBOJIUTH HECIIOKHBIE CUCTEMATU3aLUU, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPSHI, UCII0JIB30BATh Pa3IM4HbIC
S3BIKM MAaTeMAaTUKU (CIOBECHBINM, CHMBOJIMYECKHH, TrpaduuecKuil) Ui WIUTIOCTPALUHU, HHTEPIIPETAIHH,
apryMeHTallly U JOKa3aTelIbCTBa;

e(OpMHpPOBAHUE MPENCTABICHUS 00 M3y4aeMbIX MOHATHSAX M METOJaX KaK BaXHEUIIMX CPEICTBaxX
MAaTE€MaTHYECKOT0 MOJIEIUPOBAHMS PEAJIBHBIX IIPOLIECCOB U SIBJICHUM;

®OBJIAJICHUE CUCTEMOW MaTeMAaTUYECKUX 3HAHUNW M yMEHUH, HEOOXOAMMBIX Uil NPUMEHEHUs B
MIPaKTUYECKON JESITEIbHOCTH, U3yYEHUSI CMEXHBIX JUCIUIUINH, IPOI0JKEHUS 00pa30BaHus;

SHHTEIUIEKTYaIbHOE pPa3BUTHE, (OPMHUPOBAHUE KAUECTB JIMYHOCTH, HEOOXOJMMBIX YEJOBEKY s
MOJTHOLIEHHON JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTHYHOCTh MBIIUICHUS,
WHTYMIUS, JIOTUYECKOE MBIIIJIEHUE, DJJIEMEHTBl AJITOPUTMHUYECKOM KYyJIbTYpPHI, IPOCTPAHCTBEHHBIX
MPEACTABICHUH, CHOCOOHOCTh K TIPEOIOJICHUIO TPYTHOCTEH;

e(hOpMUpOBAHNUE MPEJICTABICHUN 00 HIESIX W METOJIaX MaTeMaTHUKU KaK YHUBEPCAJIBHOTO S3bIKa
HayKU U TEXHUKH, CPEACTBA MOJICITMPOBAHUS SIBJIICHUI U IIPOLIECCOB;

®BOCIMTAHUE KYJIbTYpPbl JMYHOCTH, OTHOUIEHHS K MaTeMaTHKE KaK K YacTH OOIeueloBEYECKOU
KYJbTYpbl, HOHUMAaHUE 3HAYUMOCTH MaTEMATUKH Ul HAYYHO-TEXHHUYECKOTO Iporpecca.

ecHUCTEMAaTH3allMsl CBEJCHUM O YMCcliaX; U3ydeHUE HOBBIX BUOB YHCIIOBBIX BBIPAKEHUN U POpMyI;
COBEPIICHCTBOBAHUE INPAKTUYECKUX HABBIKOB M  BBIUMCIUTEIBHOM  KyJIbTYpbl, paclIMpeHUE |
COBEPIICHCTBOBAHME aJIre0panyeckoro ammapaTa M €ro NpUMEHEHHE K PEelIeHHI0 MaTeMaTU4YecKUuX U
HEMATeMaTHYECKUX 3a/1a4;

ecrcTeMaTu3anus oOMMX CBEACHUHN 0 GYHKIMSX, WUTIOCTPALMs IIUPOTHl IPUMEHEHUS QYHKUUN JUIs
ONMCAHUS U U3YYEHHUSI PEATIbHBIX 3aBUCHUMOCTEN;

®pa3BUTHE IPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSIX B OKDPYKAKOIIEM
MHpE, COBEPIIEHCTBOBAHNE MHTEJUICKTYAJIbHBIX U PEUEBBIX YMEHHMH IyTeM O00OralieHHs MaTeMaTH4ecKOIo
A3bIKa, PA3BUTHA JOTMYECKOTO MBILICHHUS.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O NIPEJIMETA
«AJI'EBPA»
JIMYHOCTHBIE, MeTaNpeAMETHbIC M IPEAMETHbIC Pe3YJIbTAThI OCBOCHH
COJIepPKAHUSA KYpPCa ajaredpbl

W3yuenune anreOpsl TO JaHHOW TpOrpaMMe CIOCOOCTBYET (OPMHPOBAHUIO Yy  yYalIHXCS
JIMYHOCTHBIX, METANpPeAMETHBIX H TMpPeIMETHBIX pPe3yJbTaTOB OOYYCHHUs, COOTBETCTBYIOIIUX
TpeOOBaHUSAM (ellepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTELHOTO CTaHIapTa OCHOBHOTO OOIIEro
o0OpaszoBaHwUsI.

JIMYHOCTHBIE pe3y/IbTaThl:

1. BocruTaHWe POCCUHMCKOM TIpa)JIaHCKOM MISCHTUYHOCTH: MAaTpUOTHU3Ma, yBaxkeHHs kK OredecTmy,
0CO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2. OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH 00YJarOIUXCsl K CAMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBALIMHU K OOYUEHUIO U TO3HAHMUIO;

3. 0CO3HaAHHBIN BBIOOP M MOCTPOEHUE JalbHENIIEeNH HHANBUIYAIbLHOM TpaeKTopun 00pa3oBaHus Ha 6ase
OPUEHTUPOBKM B MHpe npodeccuil M NpoPecCHOHATBbHBIX MNPEANOYTeHU C Y4€TOM YCTOMYMBBIX
MO3HABATENbHBIX MHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHHUS YBAXKHUTEIHHOTO OTHOLICHUS K TPY.IY,
pa3BUTHE OMbITA YYACTUS B COLIMAIBHO 3HAUUMOM TPY/IE;

4. yMeHHe KOHTPOJIMPOBATh MPOLECC U Pe3yabTaT yueOHONH U MaTeMaTHYEeCKOH e TeTbHOCTH;

5. KPUTUYHOCTH MBIIUICHUS, UHUIIMATUBA, HAXOAYMBOCTh, AKTUBHOCTh MPHU PELICHUH MaTeMaTHUYECKUX
3az1ad.

MeTtanpeavMeTHble Pe3yJbTAThI:

1. yMeHHe CaMOCTOSITEIbHO ONpPENeNATh e CBOEro 00y4eHus, CTaBUTh U (POPMYIUPOBATH Uisl ceOs
HOBBIE 33/1a41 B y4€0e, pa3BUBAaTh MOTHBBI M HHTEPECHI CBOEH MMO3HABATENBHOMN JEATEIIbHOCTH;

2. YyMEHHME COOTHOCUTb CBOM JEWCTBHS C IUIAHMPYEMBIMH pE€3yJIbTaTaMH, OCYILECTBISATh KOHTPOJIb
CBOCH JEATEIBHOCTHU B MPOLIECCEe JOCTHXKEHUS pe3yIbTara, ONpelesIATh CIIOCO0b! AEHCTBUM B paMKax
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NPEUIOKEHHBIX yCIOBUH W TpeOOBaHMH, KOPPEKTHPOBATH CBOM JACHCTBUS B COOTBETCTBHU C
U3MEHSIOIIECHUCS CUTyaluen;

3. yMEHHE  OmpeneNniarTb  IOHATHS,  CO3JaBaTh  OOOOLIEHMs,  yCTaHABIMBAaTh  AHAJIOTHH,
KJIaccu(UIMPOBATh, CAMOCTOSATEIHLHO BEIOMPATH OCHOBAHUS M KPUTEPUU JUTS Kilaccu(uKanuy;

4. yMEHME YCTAaHABIMBATb IIPUYMHHO-CICACTBEHHBIC CBSI3U, CTPOUTH JIOTMYECKOE pPaCCyKICHUE,
YMO3aK/II04eHNe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOIBL;

5. pa3BUTHE KOMIIETEHTHOCTH B OOJAaCTH WCIOJB30BaHUS WH(MOPMAIIMOHHO- KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;

6. MepBOHauaJbHbIE IMpeACTaBIeHUs 00 HAessX W O MEeToJaXx MaTreMaTHKu Kak 00
YHUBEPCAIbHOM SI3bIKE HAYKHA U TEXHUKH, O CPEICTBE MOJACIUPOBAHNUS SBJICHHUI U IIPOLIECCOB;

7. yMEHHE BHUIETh MaTEeMAaTUYECKYIO 3a7ady B KOHTEKCTe NpPOOJIEMHOW CUTyallud B JPYTUX
JUCUUIIIMHAX, B OKPYKAOLIEH )KU3HH;

8. yMEHHE HaxXOJWTh B pa3TMYHBIX HMCTOYHUKAX HMHPOPMALNIO, HEOOXOAMMYIO ISl pEIICHUS
MaTeMaTHYeCKUX 3a7ay, M TMpeACTaBlIsATh €€ B MOHATHOH ¢opMe, NpPUHUMATh pEIIeHHE B
YCIIOBUSAX HETOJIHON WK U30BITOYHOM, TOUHOMN MM BEPOSATHOCTHON HH(pOpMAIIIH;

9. yMeHMEe TOHHMMaTh U UCHOJb30BaTh MAaTeMaTHYECKHE CpEeACTBA HAIVISIAHOCTH  (rpadukw,
TaOJINLBI, CXEMBI U JIp.) JUIS UIUTIOCTPALK, HHTEPIPETALMH, apTyMEHTAllUH;

10. yMEeHME BBIABUTAaTh TUIOTE3bI IPU PELICHUH 3a/1a4H, TOHUMAaTh HEOOXOIUMOCTb UX IIPOBEPKHU;

11. TOHMMAaHUE CYIIHOCTH AJTOPUTMHUYECKUX NPEANNCAHUA U YyMEHHUE JIEHCTBOBaTh B COOTBETCTBHM C
MIPEAJIOKEHHBIM AITOPUTMOM.

IIpeaMeTHbIE Pe3y/JbTAThI:

1. OCO3HaHMWE 3HAYEHUs MAaTEMATHUKH JJIs IOBCETHEBHOW KU3HH YEIOBEKA;

2. TpeAcCTaBlieHME O MaTeMaTHYecKOW Hayke Kak cdepe MaTreMaTH4yecKoW AedTeabHOCTH, 00 3Tamax
€€ pa3BUTHS, O €€ 3HAYMMOCTH JJIs PA3BUTHS LIUBUIN3ALINH;

3. pa3BUTHE yMEHUH paboTraTh ¢ Yy4eOHBIM  MaTeMaTHYeCKMM  TEKCTOM (aHaJIM3UpOBAaTh,
U3BJIEKaTh HEOOXOIMMYIO HH(POPMAIUIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIH C IPUMEHEHUEM
MaTeMaTU4eCKON TEPMHUHOJOIMM U CHMBOJIMKH, THPOBOJUTH KJIacCU(UKAIMM, JOTHYECKHE
000CHOBAHMS,

4. BiazeHue 0a30BbIM IMOHITUHHBIM aIlllapaTOM 10 OCHOBHBIM pa3zeiaM COJEp KAHUS;
IIPAKTUYECKH 3HAYNMBIE MATEMAaTUYECKHE YMEHHS U HaBBIKU, X IPUMEHEHHUE K PEIICHUIO MaTEMaTHIECKAX
U HEMaTeMaTU4eCKUX 3a]1a4, C UCII0JIb30BaHUEM IIPH HEOOXOAMMOCTH CIPABOYHBIX MaTEPUAJIOB,
KaJIbKYJIATOPA, KOMIIBIOTEPA.

3. COAEPKAHHUE YUYEBHOI'O IPEJMETA «AJI'EBPA»

Yuciaa
PanyonajnHbIe YHCJIA

MHo3KecTBO palrOHAJIIBHBIX  YHCCIL. CpaBHeHI/Ie PpadroOHAJIbHBIX  YHCCII. I[eflCTBHH C
pairOHaJIbHBIMU YU CJIIaAMH. Hpe)lCTaBJ'IeHI/Ie PauOHAJIbHOI'O YHCJla JECSITUYHOMN I[pO6BI-O.

HppaunonajibHbie YncjIa

ITonsaTtue HppaluOHAJIbHOT'O YHCJIa. Pacmno3naBanue HppanuOHaJIbHbIX YHUCCII. I/IppaI_II/IOHaJ'IBHOCTL

qucia \/2 . HpI/IMeHeHI/Ie B TCOMCTpPHH. CpaBHeHI/Ie HppalMOHAJIBHBIX YHCCII. MHOX€eCTBO

JIEICTBUTEIIBHBIX YHCE]I.

To:xnecTBeHHbIE IPeOOPA3OBAHUS
YucnoBble 1 OyKBEHHBIE BBIPAKECHHS

BLIpa)KCHI/IC C nepeMeHHoﬁ. 3HadecHUE BBIPAKCHUA. IloacranoBka BBIpa)KCHI/Iﬁ BMECCTO
NEPpCMCHHBIX.

Lebie BbIpamKeHUs

Crerens ¢ HaTypaJbHbBIM IIOKa3aTCJIEM H €€ CBOICTBA. Hp606paBOBaHI/I}I BBIpa)KeHHfI, COZACpIKAIIUX

CTCIICHU C HATYPAJIbHBIM IMOKA3aTCIICM.



OpHowieH, MHorowieH. JleWcTBUs C OJHOWIEHAMM M MHOroujeHamH (CJIO)KEHHE, BBIYMTAHUE,
yMHOkeHue). DopMyibl COKPALIEHHOIO YMHOXEHHSI: Pa3HOCTh KBAaJApaTOB, KBaJpaT CYMMbl U Pa3HOCTH.
PaznoxxeHne MHOTOUYJICHAa HAa MHOKUTENM: BBIHECEHHE OOIIEro MHOMKUTENS 3a CKOOKHM, TPYIIHPOBKA,
npuMeHeHHe (OPMYI COKPAILIEHHOTO YMHOKEHUS.

/{poOHO-panHoOHa/IbHbIE BbIPAKEHHUS
Crenenp ¢ wnensIM TokaszareneM. IIpeoOpasoBanue ApOOHO-TMHEWHBIX BBIPAKEHH: CIIOXKEHUE,
YMHOXCEHHE, JeneHue. AnreOpamueckas apoOb. JlomycTuMbie 3HAaYeHHS ME€pPEMEHHBIX B JpoOHO-
panroHanbHBIX BeIpakeHUsX. Cokpaienue anredpandyeckux apooOeil. [lpuBenenne anredpandeckux apooeit
K o0meMy 3HameHaTento. JledcTBus ¢ anreOpandecKuMu JIpoOSIMU: CIIOKEHHE, BBIYMTAHHE, YMHOXKEHUE,
JieJIeHUE, BO3BEJCHNUE B CTEMEHbD.
[IpeoOpa3oBanue BbIpaKEHUH, CoAEpKALINX 3HAK MOJTYJIS.

KBanpaTHbie kopHH

Apudmernueckuil KBaJpaTHbIil KopeHb. [IpeoOpazoBanue BeIpaXXeHUH, COJIEpKAIINX KBapaTHbIE
KOPHH: YMHO>KEHUE, JIeJIeHHEe, BRIHECEHUE MHOKUTEIS U3-T10]] 3HAaKa KOPHS, BHECEHNE MHOXKHTES TI0J] 3HAK
KOPHS.

YpaBHeHHUsI U HEPABEHCTBA

PaBencrna.

YucnoBoe paBeHCTBO. CBOICTBA YHUCIIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHust

[Tonsatue ypaBHeHUs1 U KOpHS ypaBHeHHs. [IpencTaBieHue o paBHOCHILHOCTH ypaBHeHUH. O0IacTh

omnpeneseHus: ypaBHEHHS (001aCTh OMYCTUMBIX 3HAYEHU TTEPEMEHHOM ).
JIuHeitHOe ypaBHEHHE U €r0 KOPHU.
Pemienne nuHelHbIX ypaBHeHUM. JIuHeiHoe ypaBHeHHE ¢ mnapameTpoMm. KoiaumdecTBo KopHei
JIMHEMHOTO ypaBHEHM. PellleHue TMHEUHbIX YPaBHEHUM C MapaMeTPOM.

KBagpatHoe ypaBHEHHE U €r0 KOPHU

KBagpatueie ypaBHenus. Henonnbele KBagpaTHble ypaBHEHMs. JIMCKpUMHMHAHT KBaJIpaTHOTO
ypaBHenus. PopmMyna KopHell KBaapaTHOTO ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme
Buera. Pemienune kBaApaTHBIX YypaBHEHUH: UCHOJb30BaHUE (OPMYNIBI Ul HAXO0XKACHUS KOPHEH,
rpaduyecKkuil METO/ pelIeHus, Pa3IoKeHUe Ha MHOXUTENH, M0JA00p KOpPHEH ¢ MCMOJIb30BAHUEM TEOPEMBI
Buera. KommdecTBO KOpHEH KBagpaTHOTO YypPaBHEHHS B 3aBUCUMOCTH OT €ro JUCKPUMMHAHTA.
buxBanpaTHble ypaBHEHUS. Y paBHEHHUs, CBOJIUMBIE K JINHEHHBIM U KBAaJIPATHBIM.

JIpoOHO-panvoHaIbHbIE YPABHEHHUS.

Pemenne mnpocredmmx —ypaBHEHHH. Metonsl  pemieHUs ypaBHEHUH: METOJbl PABHOCHIIBHBIX
npeoOpa3oBaHuil, METOJ 3aMEHbI TIEpEMEHHOM, Irpaduueckuii meroa. Mcnonb3oBanue cBONCTB PyHKIMI mpH

pELIEHNN ypaBHEHUI.

[Ipocrteiimue nppalMoHaibHbIE YpaBHEHHS BUIA /T x =a, \/ T x = \/ g x

=
VYpaBHeHus Buga X a.YpaBHEHUs B LICNIBIX YHCTIAX.



Cucrembl ypaBHeHUH

VYpaBHeHHE C IBYyMs IIepeMEHHbIMM. JIMHEWHOE ypaBHEHHE C IBYMs IepeMeHHbIMU. lIpsmas kak
rpadudecKas HHTEPIPETaLus JIMHEHHOTO YpaBHEHHS C ABYMSI IEPEMEHHBIMU.

IloHATHE cucTeMBI ypaBHEHHM. Pelienne cucteMsl ypaBHEHUI.

MeTtoipl pelieHrs CUCTEM JIMHEHHBIX YpAaBHEHUW C JBYMS NEPEMEHHBIMU: IpadUyecKuil MeTo[,
METO/1 CI0KEHMSI, METO/1 IOJICTAHOBKH.

HepaBencrBa

Uucnosele HepaBeHcTBA. CBONCTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeyIMBOCTH HEPABEHCTB
IIPY 33/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. OO0nacTh ompeneraeHus
HepaBeHCTBa (00JaCTh IOMYCTUMBIX 3HAUEHUN EPEMEHHOM).

Pemienne nuHEeHBIX HEPABEHCTB.

KBanpatHoe HepaBeHCTBO U ero pemieHus. PelieHue KBaJpaTHBIX HEPAaBEHCTB: MCIIOJIb30BaHUE
CBOMCTB M rpauka KBaJpaTUYHOM (QYHKIUH, METOJ HMHTEpPBAJOB. 3alKCh pEIHIeHHUs KBaJAPaTHOIO
HEpaBEHCTBA.

Pemenue nensix 1 [poOHO-pallMOHANBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

CucreMbl HEPABEHCTB

CucTeMbl HEpAaBEHCTB C OJIHOM TNEepEeMEHHOU. PelnieHne cHUCTEM HEPaBEHCTB C OJIHOW MEPEMEHHOM:
JIUHEWHBIX, KBaJpaTHBIX. M300pakeHHe pelIeHus CHUCTEMBbl HEPAaBEHCTB Ha YHMCIOBOW MpsSMOM. 3amuch
peluIeHus1 CUCTEMbI HEPABEHCTB.

D yHKUUHA

[Tonsarue GpyHkmm

JlexapToBbl KOOpAMHATBl Ha IUIOCKOCTH. POpMHpOBAHHME NPEACTABICHUM O METalpeaMETHOM
MOHATHUU «KOOpAUHATB». CrocoOb! 3aMaHus PYHKIMI: aHATMTHYECKUN, rpadudeckuid, Tabauuneiid. ['paduk
¢byukuun. [Ipumeps GyHKINN, TOTy4aeMbIX B MPOLIECCE UCCIEIOBAHUS PA3IMUHBIX PealbHBIX MPOLIECCOB U
peumieHus 3anad. 3HaueHue (yHKIUM B Touke. CBoMCTBa (yHKUMN: OONACTh OIpeAeeHHs, MHOXECTBO
3HAYEHUH, HYIH, MPOMEXKYTKHA 3HAKOTOCTOSIHCTBA, UYETHOCTH/HEYETHOCTh, MPOMEXKYTKH BO3pacTaHus W
yObIBaHMs, HanOOJIblIIee U HauMeHbIee 3HaueHus. MccnenoBanue GyHKINU 110 ee rpaduky.

[IpencraBnenue 06 acCUMIITOTAX.

HenpepsiBHOCTh QyHKIMH. KycouHO 3a1aHHBIE QYHKIUU.

JIuneitnas QpyHKUMA
CaoiicTBa u rpaduk JuHeHON QyHKUMU. YTioBoi KoadduumeHT npsamoi. Pacnonoxenue rpaduka

JMHEWHOW (yHKIMM B 3aBHCHMOCTH OT €€ YrjoBoro ko3dduiumenra m cobojgHoro wieHa. HaxoxxaeHue
KOA(QPUIIMEHTOB JIMHEHHON (YHKIMHM MO 33JaHHBIM YCIOBMSM: MPOXOXKACHUE MPSIMOM uepe3 JBe TOUKH C
3aJJaHHBIMM KOOPJIMHATaAMH, IIPOX0XKIACHHUE IPSIMOM Yepe3 JaHHYI0 TOUKY M MMapaJljIeIbHON JaHHOM MPSMOM.

KBagpatuunas QyHKIUsS



CpoiictBa u rpaduk kBaapatuuHoi ¢(yHkumu (mapabona). [loctpoenue rpaduka KBaapaTUIHOMN
¢bynkuuu no toukam. HaxoxneHue Hyned KBaapaTU4HON (DYHKIIMH, MHOKECTBA 3HAYEHUH, MTPOMEKYTKOB
3HAKOIIOCTOSIHCTBA, [IPOMEXYTKOB MOHOTOHHOCTH.

OO0paTHas IPONOPIIUOHATLHOCTh

k.. k

y=y =5

CpoiicTBa (hyHKIIHH X X . I'uniep6omna.

I'padukn dynkimii. [IpeobpazoBanue rpaduka dpynkipu y=F(X) wis noctpoenus rpadukoB GyHKIHI

Bujaa y=af kx+b+c

I'paduku pynkuit
k
yv=da+——sy=4/x 1y={-";: y=|x|-
x+b

ITocnenoBaTeIbHOCTH H MPOTPecCHH

UucnoBas mocienoBaTeNbHOCTh. [IprMepbl YHCIOBBIX TMOCHEAOBaTeIbHOCTEH. beckoHeuHble
MOCJIEI0OBATEILHOCTH. ApudMeThyeckass TPOTPECCHUsT M €€ CBOWCTBA. | eoMeTpuyecKkass MpOTPEecCHsl.
dopmyna o0IIero 4yjaeHa W CyMMBI N MEPBBIX WICHOB apU(PMETHYECKON M T€OMETPUUYECKON IMPOTPECCHil.
Cxopsiasicst reOMeTpUYecKas Mporpeccusl.

PemeHune TeKCTOBBIX 32124

3amaun Ha Bce apu(PMeTHIeCKUE AeUCTBUS

Pemenune TekcToBbIX 3a/1au apupMeTHueckuM crnocobom. Mcnonp3oBanue TalbmuIl, cxem, YyepTexei,
JIPYTUX CPEACTB IIPEACTABICHUS IAHHBIX IPU PEIICHUH 3aauH.

3anayu HA ABUHKeHHE, Pa00Ty M MOKYIIKH

AHanu3 BO3MOXHBIX CHUTyalluii B3aUMHOTO pACIIOJIOKEHHS OOBEKTOB IMPH UX JIBH)KEHUH,
COOTHOIIIEHUSI 00bEMOB BBHITIONHSAEMBIX padOT IPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, HIPOLEHTHI

Peurenue 3a1a4y Ha HaAXOXK/IEHWE YACTH YKCIIa M YHUCIIA 110 €ro yacTu. PeleHue 3a1a4 Ha MPOLIEHTHI U
nosid. [IpuMeHeHre nponopuuii Ipy peuieHuy 3aad.

Jloruyeckue 3agaum

Pemenue nornyeckux 3agad. Penienue norndeckux 3agad ¢ MOMOIIbIO rpadoB, TaOHII.

OcHOBHBIE METOJIBI pEIICHHsS TEKCTOBBIX 3aad: apudMeTudeckuii, anrebpandeckuii, mepedop
BapuaHTOB. llepBHuHBIE TPEACTaBICHUA O JAPYrUX METOJaX pelieHus 3anad  (FreoMeTpuyeckue u
rpaduyeckue METOIbI).

CraTuCTHKA ¥ TeOpHs BEPOSATHOCTEH

CratucTuka

TabnuuHoe u rpa(bﬂqecxoe MMPpEACTAaBJIICHHUC JaHHBIX, cToJIOUaTeIE U KpYTroBbBIC TUArpaMMbl, Fpa(I)I/IKI/I,
NPpUMCHCHUC JuarpaMm H" Fpa(bI/IKOB JJIs1 OIIMCaHUA 3aBUCHUMOCTEN PCAIbHBIX BCIWYHUH, HU3BJICUCHUC
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uHbopMaKU U3 TabIuL, JuarpaMm U rpadukoB. OnucaTenbHble CTATUCTUYECKUE TIOKA3aTeN YHCIOBBIX
HaOOpPOB: cpeiHee apuPMETHIECKOE, MeIMaHa, HAnOOJIbIIIee U HAUMEHBIIIee 3HAUCHUS.. Mephl pacCenBaHUS:
pa3max, TUCIepPCHsl U CTaHJAPTHOE OTKIOHEHHE.

CnygaitHas ~ u3MeH4YMBOCTb.  V3MeHuMBOCTH IIpuM  M3MEpeHMAX.  Pemaromue  mpaBuia.

3aKOHOM€pHOCTI/I B U3MCHYHMBbLIX BECINYNHAX.

CayuaiiHble coObITHS

CrnyyaiiHble OnbITHI (3KCIIEPUMEHTHI), JJIEMEHTapHbIe ciaydaiiHble coObITHA (McX0abl). BepostHocTH
3JIeMEHTapHbIX cOObITUI. COOBITHA B CITydallHbIX SKCIIEPUMEHTAX U OJIarONpUsATCTBYIOLIUE 3JIEMEHTApHBIE
coObITHs. BeposiTHOCTH citydaitHbIX cOOBITUH. ONBITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Knaccuueckrue BepOATHOCTHBIE ONBITHI C MCIIOJIB30BAHMEM MOHET, KyOukoB. IlpencraBiieHue coObITHH C
MOMOIIIBI0 Auarpamm Oiinepa. [IpoTHBOMONOXKHBIE COOBITHS, OOBEAUMHEHHE U TIEPECEUYCHHE COOBITHH.

[IpaBuno crnoxxenus BepositTHocTel. Ciiyuaiinblil BeIOOp. [IpeacTaBieHune s3kcriepuMeHTa B BUJIE A€pEBa.
HezaBucumpie coOBITHSA. YMHOXEHHE BEPOSTHOCTEH  He3aBUCUMBIX coObiTui. [locnenoBarenbHbie

HE3aBHUCUMBIC UCIIBITAHUSI. Hpe)ICTaBJ'IeHI/Ie 0 HE3aBUCHUMBIX COOBITHSIX B KU3HH.

DJIeMeHThl KOMOMHATOPUKHU

[IpaBuio ymHOXKEHUs, epecTaHOBKY, (hakropuain uncia. Codyeranus M yucio coueraHuit. @opmyna
yucna codetanuii. TpeyronpHuk [lackans. OneITel ¢ OOJBIIUM YHCIOM PaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX
coObITHI. BhIunciaeHHE BEPOSTHOCTEH B OMBITaX C NMPUMEHEHHEM KOMOWHATOPHBIX dopmyn. Mcnbitanus

bepnymnu. Ycnex u Heynada. BeposaTHocTty coObITHI B cepru UCTIBITaHUM bepHyu.

Cuayyaiinble BeJJUYUHBbI

3HAKOMCTBO CO CJ'Iy‘I&fIHI:IMH BCIMYMHaAMHU Ha IpUMEpPAX KOHCYHBIX AOWCKPCTHBIX CﬂyqaﬁHBIX
BCIINYHMH.

PacnpeneneHI/Ie BepOHTHOCTeﬁ. Marematudeckoe OXHJaHue. CaoiicTBa MaTEMaTHYECKOTO OXUOaHUA.
IlouaTue o 3aKkoHE OOJBIINX YHCEL. I/ISMepeHI/Ie BepOHTHOCTeﬁ. HpI/IMCHCHI/Ie 3aKOHa OOJILIINX YHCEN B
COIIMOJIOTHH, CTPAXOBAHHH, B 3/IPABOOXPAHCHHH, obecrieueHny 0€30aCHOCTH HACEIEHHS B Ilpe3B]i»I‘IElI‘/’IH]':,IX

CUTYyaLHSIX.
AJiredpa B HCTOPUYECKOM Pa3BUTHH

3apoxJeHue anreOppl, KHUTa O BOCCTAHOBICHHMHM M MPOTUBOINOCTaBICHUH Myxammesna alib-XOpe3MHu.
Uctopus ¢opmupoBanuss mareMmarudeckoro s3bika. Kak 3apoaunace wujess koopauHaT. OTKpbITHE
UppalMOHALHOCTH. V3 MCTOpUU BO3HUKHOBEHMsI (OPMYI JUIsl pelieHus: ypaBHEHUM 3-il u 4-il cTeneHei.
Uctopus pa3sutus noustus Gynkuuu. Kak 3aponumnacek Teopus BepoatHocteid. Yucna @ubonauuu. 3anana
JI. TInzanckoro (PuboHAUYYN) O KPOJTHKAX.

JI.®. Maruunkuii. [1.JI. Yeosrmes. H.U. Jlob6aueBckuii. B.S. bynskosckuii. A.H. Konmoropos. @. Buer.
[I.depma. P. Jlekapt. H. Tapranes. JI. Kapmano. H. AGens. b. Ilackane. JI. Iluzanckuii. K.I'ay.

4. KanenaapHo-TeMaTH4YecKoOe IVIAHMPOBaHUE

Ha ocnoBanuu Ilynkra 4 Crateun 79 ®epepanbHoro 3akoHa ot 29.12.2012r. Ne273-03 «O06 obpa3zoBaHUU B
Poccuiickoit denepannmn» o0pazoBaHre OOYHYAIOMIMXCS ¢ OFPAHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBBSI MOXKET OBITH
OPTaHU30BAaHO KaK COBMECTHO C JAPYTUMH OOYYarOIIMMUCS, TaK M B OTJAEIBHBIX KJIaccaX, TPYIIax WM B OTACIbHBIX
OpTaHM3AIHSX, OCYIIECTBIISIONINX 00pa30BATEIbHYIO JIEITEILHOCTD.

B cBs3u ¢ opranmzanmeil coBmecTHoro odydenusi oOyuatomuxcsi ¢ 3IIP ¢ apyrumu obywaromumucs kKiacca
MBOY «/pyxnoropckas COILLl», KanenpapHo-temaTHueckoe maHupoBaHue i oOywarommxcst ¢ 3IIP nHa
KOHKPETHBIN YIeOHBIN TO/ EUHOE.
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