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[Iporpamma pa3paboTaHa B COOTBETCTBUU:

[TporpamMma pa3paboTraHa B COOTBETCTBUM ¢ DenepaibHbIM TOCYyAapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAaHAAPTOM CPEIHEro OO0IIero oOpa3oBaHUs, YTBEPKIECHHBIM
npukazoM MunucrepcTa oopazoBanus U Hayku Poccuiickoit denepanuu ot 1 Mas
2012 r. Ne 413 (c U3MEHEHUSAMH),

C YYETOM MPUMEPHON OCHOBHOW 00pa3oBaTEIbHON MPOrpaMMbl CPEAHETO OOIIEro
oOpa3oBaHus, OJOOPEHHOW pemieHueM (GeaepatbHOro y4eO0HO-METOANYECKOTO
o0beauHeHHs 10 00IIeMy oOpa3zoBanuio ,ipoTokon ot 28.06.2016 r. Ne 2/16-3, ¢
yuetoM YMK mno anredpe C.M. Hukonbckuii - Mocksa: IIpocsemenune, 2017r.



1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
MATEPHUAJIA
Juunocmmuoie pe3yibmantvl 0ompaxcarom, 6 MoMm Yucie 6 Yacmiu:

1. Ilampuomuueckoco eocnumaHusi:
IIEHHOCTHOT'O OTHOIIICHUS K OTEUYECTBEHHOMY KYJbTYPHOMY,
HMCTOPUYECKOMY M HAYYHOMY HACJEWIO, TOHMMAasl 3HAaYEHUs] MAaTEeMaTUKU B
KU3HH COBPEMEHHOTO OO0IIecTBa, CIIOCOOHOCTH BIAACTh JTOCTOBEPHOU
nHpopmarmein O MEPEIOBBIX JOCTHUKCHUSX U OTKPBITUSIX MHUPOBOW U
OTEUYECTBEHHOW MaTEMaTHUKH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2. I'pasicoanckoeo eocnumanusi U HpPABCMBEHHO20 BOCNUMAHUSL Oemell Ha
OCHO8€ POCCUUCKUX MPAOUYUOHHBIX YEHHOCHEl.
MPEACTABICHUE O COLMANIbHBIX HOPMax W MpaBUJaX MEXKIMYHOCTHBIX
OTHOIIICHHH B KOJUIGKTHBE, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
JEATEIbHOCTH TP BBIMOJHEHUM Y4e€OHBIX, I[IO3HABATENIbHBIX 3ajady,
BBITIOJTHEHUH SKCIIEPUMEHTOB, CO3JaHNN YUCOHBIX IMPOEKTOB, CTPEMIICHUS K
B3aMMONIOHMMAHUIO W B3aWMMOIIOMOIIA B mporecce J3Tol  ydeOHOMU
JEATEeIIbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEJECHUE U MOCTYNKUA CBOUX
TOBapUIIEd C TO3MUIMKM HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCIEACTBUM NTOCTYIIKOB;

3. llonynapuzayuu mnayuHvlx 3HaHui cpedu oemeti (L]lennocmu HayuHo20
NO3HAHUS):
MupoBO33peHYECKUX MPEACTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH M COCTABJSIIONIMX OCHOBY IS TOHUMAHHS
CYIIIHOCTH HAy4YHOM KapTUHBI MHUpaA; TMPEJCTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  pPa3BUTHSI  TMPHUPOJBI, B3aUMOCBS3SIX UeJOBEeKa C
MIPUPOTHOM CPENOM, O POJIM MATEMATHUKHU B TIO3HAHUH 3aKOHOMEPHOCTEN;
MO3HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYyYCHHE HOBBIX 3HAHHU IO
MaTeMaTHKe, HeOOXOIUMBIX I OOBSICHCHHUS HAOIIOJAaeMBIX IPOIECCOB U

SIBJICHUM;



MO3HABATENIbHOM W HMH()OPMALIMOHHOW KYyJIbTYphl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITENILHOM ~ paboThl ¢  y4eOHBIMH  TEKCTaMH, CIPaBOYHOU
JIUTEPATypOH, HOCTYIHBIMU TEXHUYECKHUMH CPEICTBAMHU WH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeca K OOYYEHHUIO M TO3HAHWIO, JI0O003HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHMIO, HMCCIEN0BATEIbCKON NESATEIBHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00yUeHHUs B JalbHEHIIIEM;
Dusuuecko20 60CNUMAHUSL U POPMUPOBAHUSA KYTILINYPbL 300P0EbS.
Oco3HaHMsI IIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JIOPOBBIO, YCTAHOBKM Ha 3J0POBBIN 00pa3 KU3HU, OCO3HAHUS TMOCIIEICTBUN
U HENpUATHUS BPEIHBIX MPUBBIYEK, HEOOXOJUMOCTU COOJIIOJCHUS MpPaBUII
0€30MacHOCTH B OBITY U PeaIbHOM KU3HH;

Tpyoosoeo eocnumanus u NPoheccuoHaIbHO20 CamMoonpeoeenus
KOMMYHHUKATUBHOW KOMIIETEHTHOCTU B OOLIECTBEHHO IOJIE3HOM, Y4eOHO —
UCCIIEIOBATENLCKOM, TBOPUECKOM U IPYTHX BUJAX JAEATEIbHOCTH; HHTEpeca K
IPAKTUUECKOMY H3Y4EHHUIO Npodeccuit U Tpyda pa3MyHOro poja, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEJAMETHBIX 3HAHUI, OCO3HAHHOTO BBIOOpA
UHIAMBUIYAJIbHOM TPaeKTOpUU TMPOJOJDKEHUS  00pa3oBaHUS C Y4YETOM
JUYHOCTHBIX MHTEPECOB MU CIOCOOHOCTH K MAaTE€MaTuKe, OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEH;

DKON02UUECK020 80CNUMAHUS

IKOJIOTUYECKU IIeIeCO00Pa3HOT0 OTHOIIECHUS K TPUPOJE KaK HCTOYHHUKY
KU3HM Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHUS, TMOHUMAaHHs IIEHHOCTH
3I0POBOTO M 0O€30I1acHOr0 o0pasa >KM3HH, OTBETCTBEHHOI'O OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY W TICHXHYECKOMY 3J0POBBIO, OCO3HAHUS
[IEHHOCTH COOJIO/IEHNs TpaBWJI OE30MacHOr0 TOBENCHHUS TpH padoTe ¢
BEIIECTBAMH, a TAKXE B CUTYalUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU
JIIOJICH;

CHOCOOHOCTH TMPUMEHATHh 3HAHMs, MOJIydaeMble NMPU H3yYEHUHU MpPEIMeTa,
JUI pELICHUs] 3a1ay, CBSA3AHHBIX C OKPYXKAIOLIEW IPUPOIHOU Cpenou,

MOBBILIICHHUSI YPOBHS HKOJOTMUYECKON KYyJIbTYphl, OCO3HAHHS TJI00AIHHOTO



XapakTepa HKOJIOTUYECKUX MPOOJeM U MyTed HMX pPElIeHUs MOCPEICTBOM
METOJ/IOB MATEMATHKH;
HKOJIOTUYECKOTO  MBIIUIEHHS, YMEHHUS  pPYKOBOJCTBOBATbCI MM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM Y COLIMAJILHOM IIPAKTHKE.
B memanpeomemnom nanpagnenuu:
1) yMmeHHe camMOCTOSITENIbHO IUIAHUPOBAaTh AlbTEPHATHUBHBIE IMYTH JOCTHKEHUS
HeNei, OCO3HAaHHO BBIOMpaTh HambOosaee dS(PPEKTUBHBIE CIOCOOBI pEIICHUsS

y‘—Ie6HBIX H I1I03HAaBAaTCJIbHBIX 3a4a4,

2) yMEHHE OCYIIECTBISATh KOHTPOJIb MO PE3yJbTaTy M MO CHOCOOy NEUCTBUSA Ha

YPOBHC ITPOMU3BOJIBHOI'O BHUMAHHA 1 BHOCHUTD HGO6XOI[I/IMBIC KOPPCKTUBLI;

3) yMeHue aJieKBaTHO OIICHHBATh MPABWJIBHOCTh WM OMIMOOYHOCTH BBITIOJIHEHUS
y4eOHOH 3aaun, €€ OOBbEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTHU €€

pelieHus;

4) OCO3HAHHOE BJAJCHUE JIOTHYCCKUMHU JACHCTBHAMHU ONPEACICHUS ITOHATHH,
0000IIIEeHNs,  YCTAaHOBJICHUSI  aHAJOrWi,  Kjaccu(uKanmuu  Ha  OCHOBE
CaMOCTOSITEJILHOT'O BRIOOpA OCHOBAHUM M KPUTEPHEB, YCTAHOBIICHHS POJIOBHIOBBIX

CBSI3CH;

5) yMmeHue yCTaHaBJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE
paccykaeHue, yMO3aKIoueHue (MHIYKTUBHOE, NEAYKTUBHOE W IO aHAJIOTUU) U

BBIBOJBI,

6) yMeHHEe COo3/laBaTh, MPUMEHSITh U MPEOOPA30BBIBATh 3HAKOBO-CUMBOJIMUECKUE

cpeacrtBa, MOJACIN U CXCMBI JI PCHICHUSA y‘le6HBIX U ITI03HaBAaTCJIbHBIX 3a4a4,

7) YMEHUE OpraHWU30BBIBATH YYCOHOE COTPYAHHMYECTBO W COBMECTHYIO
NEATETLHOCTh C YYHUTENIEM M CBEPCTHUKAMH: OMPENENSATh IIEeNId, pacIpeesieHue
GyHKIIUH W poJie yYacTHUKOB, B3aUMOJIEHCTBUE MU OOIIHME CIOCOOBI PadOTHI;
yMeHue padoTaTh B TPYIINE: HAXOAUTh 00IIee PEIIeHue U pa3penaTh KOHOIUKTHI
HAa OCHOBE COTIJIACOBAaHWSA TO3UIUMN U y4€Ta WHTEPECOB; CIyMIaTh MapTHEPA;

dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;



8) chopmMupoBaHHOCTH y4eOHOW M OOIIETOIH30BATEIHLCKON KOMIIETCHTHOCTH B
00JJaCTH  WCIIOJIb30BaHHUS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH
(MKT-KOMIIETEHTHOCTH);

9) nepBoHAYaNbHBIC MPEACTABICHUS 00 UACSIX W O METOAaX MaTEMaTHKH Kak 00
YHHUBEPCAJTHLHOM SI3bIKEe HAYKH U TEXHUKHU, O CPEJCTBE MOJCIUPOBAHUS SBICHUA 1

IMponcCCOB,

10) ymeHue BUAETh MATEMATUUYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYaIUU

B IPpYTUX JUCHUIININHAX, B OKPY)KaIOHICﬁ KHN3HU,

11) yMeHue HaxoAWTh B Pa3IUYHBIX MCTOYHUKAX HH(OpMALNIO, HEOOXOIUMYIO
JUISL pelIeHUs] MaTeEMaTHUYECKUX MPoOJIeM, U MPEACTABIATh €€ B OHATHOU (hopme;
OPUHUMATh pEIICHWE B YCIOBUSAX HEMOJHOW U HU30BITOYHOM, TOYHOW U

BEPOSITHOCTHON MH(OpMAIUK;

12) ymeHHe MOHMMATh M MCIOJIb30BaTh MAaTEMAaTUYECKUE CPEACTBA HATJISTHOCTH
(pUCYHKH, YepTeX U, CXE€Mbl M Jp.) IS WUIIOCTPAllid, HWHTEPIPETaIUH,

apryMEHTALUY;

13) yMeHHe BBIABUIAaTh TMIOTE3bl MPU PEIIEHUWH Y4YEOHBIX 3a7a4 M MOHUMATh

HEO0OXOIUMOCTb UX MPOBEPKU;

14) ymeHue NpUMEHSTh UHIYKTUBHBIE M JIEYKTUBHBIE CIIOCOOBI pACCYXKACHHI,

BUJACTL PA3JIMYHBIC CTPATCTUH PCUICHUA 3aaa4,

15) mnoHumanwue CYIIHOCTH QJITOPUTMUYECKUX TMPEINHACAHUN W yMEHUE

ﬂeﬁCTBOBaTB B COOTBETCTBHH C IIPCAIOKCHHBIM aJITOPUTMOM;

16) yMeHHe caMOCTOATENbHO CTaBUTh LIEIH, BHIOMPATh M CO3[aBATh aJITOPUTMbI

JUISL peIIeHUs] Y4eOHBIX MaTeMaTHYECKUX MTPoOJIeM;

17) yMeHHe IUIaHUPOBATh M OCYUIECTBIISTH JESITENbHOCTh, HANPaBICHHYIO Ha

PCUHICHUE 3aaa4 UCCIICA0BATCIbLCKOro XapaKTepa.

B npeomemmnom nanpaenenuu:



1) yMEHUE paboTaTh C MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpPHUPOBAHHE,
W3BJICUCHUE HEOOXOauMOH WH(OpMaIuu), TOYHO W TPAMOTHO BBIpaXXaTh CBOU
MBICTH B YCTHOM W TIMCBMEHHOW pEYH, TMPUMEHSIS MaTeMaTHYCCKYIO
TEPMUHOJIOTHI0O W CHUMBOJIMKY, HWCIIOJh30BaTh PA3TUYHBIC SI3BIKH MaTEMATHUKH
(CJIOBECHBIM, CHUMBOJIMYECKUM, Tpaduyeckuii), OOOCHOBBIBATh  CYXKJICHHS,

IMPOBOJIUTH KHaCCI/IQ)I/IKaHI/IIO, AOKa3bIBaTb MATCMATUYICCKUC YTBCPIKACHUSA

2) BrnageHue 0a30BbIM MOHITUMHBIM annapaToM: UMETh NPEICTaBICHUE O YHCIIE,
BJIQJICHHE  CHMBOJBHBIM  SI3BIKOM  aireOpbl,  3HAHHE  DJIEMEHTapHBIX
(YyHKUHOHAJIBHBIX  3aBUCUMOCTEH,  (opMuUpoBaHME  MNPEACTABICHHH O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O Pa3IMyYHbIX Crlocobax ux
U3y4eHHusl, 00 OCOOEHHOCTAX BBIBOJOB M MPOTHO30B, HOCSIIMX BEPOSITHOCTHBIN

Xapakrep;

3) YMEHUE BBINOJHATh aIreOpanyeckue MpeoOpa3oBaHUsl palUMOHAIBHBIX
BBIPQKXEHUM, MPUMEHATh UX AJs pElIeHUs Y4eOHbIX MaTeMaTHUECKUX 3ajad U

3aJa4, BOSHHUKAIOIMKUX B CMCKHBIX y‘-Ie6HbIX mpeamMeTax,;

4) yMmeHHuE TIOJIb30BaThCA MATEMAaTUYECKHUMH (POPMYJIaMH M CaMOCTOSITEIHHO
COCTaBJIATh (POPMYJIBI 3aBUCUMOCTEH MEXy BEJIMUYMHAMHU HAa OCHOBE O0O0OIICHUS

YAaCTHBIX CJIY4aCB M OKCIICPUMCHTA,

5) ymeHue pemaTh JIMHEWHbIE U KBaJIPAaTHbIE YPAaBHEHUSI U HEPABEHCTBA, a TAKXKe
IPUBOJUMbBIE K HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHSATH Ipaduyeckue
MIPEACTABIICHUS JUIsl PEIIECHUs] U UCCIENOBAHUS YPABHEHUM, HEPABEHCTB, CUCTEM;
MIPUMEHSITh MOJYYECHHBIE YMEHHUS ISl PELICHUS 3a/1ad U3 MAaTEMAaTHUKH, CMEXKHBIX

MIPEAMETOB, TPAKTUKH;

6) oBIajeHUe CUCTEMOMN (YYHKIIMOHATBHBIX MOHITHH, (YHKIIMOHAIBHBIM SI3BIKOM
U CUMBOJIMKOW, yMEHUE CTPOUTH rpaduku (DyHKIIMI, OMUCHIBATH MX CBOMCTBA,
WCIIOJIB30BaTh (DYHKIIMOHATBLHO-TpaQUUYECKUE MPEACTaBICHUS JJI ONUCAHUS U

aHalin3a MaTEMaTHYCCKUX 3aJlad 1 PCaJIbHBIX SaBHCHMOCTeﬁ;



7) OBJIaACHHUC OCHOBHBIMH criocobamu MMpCACTAaBJICHUA U aHAJIN3a CTATUCTUYCCKHUX
JaHHBIX; YMCHHC pPCIIaTh 3aJa4v Ha HAXO0XACHUC YaCTOTbl M BCPOATHOCTU

CITy4alHbBIX COOBITUH;

8) yMeHHe NPUMEHSATh U3YYECHHbBIC MIOHATUSA, PE3YIbTAaThl 1 METO/BI IPU PEILICHUH
3a/1a4 U3 PA3IUYHBIX pa3lesioB Kypca, B TOM YHUCIE 3a1a4d, HE CBOIAIIMXCA K
HEIOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

2. COJEP) KXAHME YYEBHOI'O IPEIMETA
Tabaua TeMaTHYECKOr0 pacnpenejeHusl KOJNIecTBAa YacoB

Ne Pasznen KosuuecTBO yacoB
7 KJacc 8 kiacc |9 kiaacc
1. | Anrebpa 40 36
2. | ®opMybl 37
COKpAIIIEHHOTO
YMHOKCHHS
3. | OyHKIUHU 50 17
4. | BeposTHOCTD 16
CTaTUCTHKA
5. | Jloruka u MHOK€ECTBA 18
6. | YpaBHeHUS 18 47
7. | IloBTOopeHue 7 5 15
Hroro 102 102 102
AJIT'EBPA

AnreOpandeckne BBIpaXeHUS. DByKBEHHBIC BBIPOKCHHS (BBIPAXKEHUS C
nepeMeHHbIMH). YuciaoBoe 3HaueHHE OYKBEHHOTO BbIpaxeHUs. Jlomyctumbie
3HaueHus TepeMeHHbIX. [lojcTaHOBKAa BBIpAKEHUH BMECTO MEPEMEHHBIX.
[IpeoOpa3zoBanrue OyKBEHHBIX BBIPAKEHHM Ha OCHOBE CBOMCTB apu(PMETHUECKHX
nercTBuii. PaBeHCTBO OyKBEHHBIX BhIpaKeHUN. TOXIECTBO .

CreneHb ¢ HaTypajdbHBIM IIOKa3arelieM M €€ cBoicTBa. OIHOWIEHBI H
MHorousieHbl. (CteneHb MHoOrowieHa. CroxeHue, BBIUMTAHUE, YMHOMXKEHUE
MHOTro4ieHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl U KBaapaT
pazHoctu. ®opMyna pazHocTy kBaapaToB. [IpeoOpa3oBanue 11€7I0TO BhIPpAXKEHUS B
MHOro4lIeH. Pa3noxkeHne MHOTOWICHOB HAa MHOXKHUTEIUW. MHOTOWIEHBI C OJHOU
nepemeHHor. Kopenb wmHorowiena. KsaapaTHeii TpEXWIEeH; pa3iiokKEHHE
KBaJIPaTHOTO TPEXWICHA HAMHOXXHUTEIH.

AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoil apooOw.
CrnoxeHue, BBIYMTaHUE, yMHOKECHUE, JISJICHUE alnreOpanveckux pooeii. CTerneHs ¢



LEIbIM IIOKa3aTeneM M €€ CBOMCTBA. PalMOHanbHBIE BBIPAXKEHHS M HX
npeoOpa3zoBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanparusie kopuu. CBolicTBa apu(METHUECKUX KBAJpaTHBIX KOpPHEH M UX
IPUMEHEHHE KIIPeoOPa30BaHUIO YHCIOBBIX BHIPAXKEHUN M BHIYHCICHUSIM.

VYpaBHeHus. YpaBHeHue ¢ 0J1HOI nepemeHHoi. KopeHs ypaBHeHus. CBoMCTBa
YUCIIOBBIX PABEHCTB. PAaBHOCUIBHOCTD ypaBHEHUN.

Jluneiinoe ypaBHeHue. KBaapaTtHoe ypaBHeHHE: (QopMysna  KOpHEU
KBaJIpaTHOro ypaBHeHus. Teopema Buera. Pemenne ypaBHEHUN, CBOISIIUXCS K
JIMHEWHBIM U KBaApaTHbIM. [IpuMepsl pelieHns ypaBHEHUNW TPETbEH U YETBEPTOU
creneHeil. Pemienune apoOHO-pallMOHATIBHBIX YpaBHEHUN. YpPaBHEHHE C JBYMS
IepeMeHHbIMU. JIMHETHOE ypaBHEHHE C IByMS [IEPEMEHHBIMU, IPUMEPBI PELICHUS
YPaBHEHUM B LEJIBIX YUCIIAX.

Cucrema ypaBHEHUH C JByMs II€PEMEHHBIMU. PaBHOCWIBHOCTBH CHCTEM.
Cucrembl JAByX JMHEHHBIX ypaBHEHUM C JBYMsI IIEPEMEHHBIMHU; pELICHUE
IIOACTAHOBKOM W  ciokeHueM. [IpuMepsl pemeHuss CHCTEM HEIMHEHMHBIX
YPAaBHEHUH C IByMs IIEPEMEHHBIMHU.

Pelienrie TEKCTOBBIX 3aJ1a4 AIreOpandeCcKUM CIIOCOOOM.

JlexapToBBI KOOpJIMHATHI Ha TUIOCKOCTU. ['paduueckas HHTEprpeTaus
ypaBHEHUsI C JByMs MepeMeHHbIMH. ['paduk IMHEHHOro ypaBHEHHUS C JIBYMS
MEePEMEHHBIMH; YIJIOBOM KOY(PUIIMEHT MPSIMOIi; YCIOBUE NapaJlIeIbHOCTU
npsambiX. ['paduku npoctedmux HEeIMHEHHBIX ypaBHEHUM: mapaboia, runepooa,
OKPYXHOCTh. ['padudeckas WHTEpPIpETAMs CHUCTEM YypPaBHCHHH C JABYMs
NePEMEHHBIMH.

HepasencTa. UnciioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0THOM
NEpEMEHHON. PaBHOCWIBHOCTh HEpPAaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOU
nepeMeHHo. KBagpartnele HepaBeHCTBa. (CHCTEMBI HEPAaBEHCTB C  OJHOMU
IIEPEMEHHOM.

OYHKIHNHA

OcCHOBHBIC MOHATHS. 3aBUCUMOCTH MEXAy BenuduHamu. [loHsITHE QYyHKIUN.
OO6nacth omnpeneNeHuss U MHOXKECTBO 3HadeHWi ¢yHkiuu. CrocoObl 3amaHus
dbynkuuu. 'paduk ¢pynkiuu. CBoiicTBa QyHKIUMN, UX OTOOpaxkeHue Ha rpaduke.
[Tpumeps! TpaduKOB 3aBUCUMOCTEH, OTPaKAFOIINX PEaTbHBIC TTPOIIECCHI.

Yucnossle ¢yHKuuu. DyHKIMM, ONUCHIBAIOUIME MPSAMYI0 H OOpaTHYIO
MIPOTIOPIIMOHANILHEIE 3aBUCUMOCTH, WX rpaduKu U cBoMcTBA. JInHeitHas GyHKINS,
e¢ rpadpuk u cBoictBa. KBampatuunas Qynkuus, e€ rpaduk u CBOMCTBA.



Crenennble (yHKIMHM C HATypajJbHBIMHU MOKa3aTelssMu 2 U 3, ux rpaduku u
cBoitctBa. paduxu pyskumit y =y, y=3Vx,y = | X|.

YucnoBele nociaenoBaTeabHOCTU. [IoHSATHE YMCIIOBOM MOCHEIOBATECILHOCTH.
3agaHue Mocae0BaTeIbHOCTH PeKyppeHTHON (popMyoi 1 opMyJIol n-ro 4ieHa.
Apudmernueckass M reomerpuyeckas mporpeccur. DopMynsl n-ro WieHa
apupMETHIECKON M T€OMETPUYECKONW IMPOTPEeCcCUii, CyMMBI MEPBBIX N-X YJICHOB.
N306paxeHne 4ieHOB apu(pMETHIECKON U TEOMETPHUIECKON MPOTPECCHIT TOUKaMU
KOOPAMHATHON TUIOCKOCTH. JIMHEMHBIM M 3KCIOHEHIMANbHBIN pocT. CroKHbIE
MIPOLICHTBHI.

BEPOATHOCTD 1 CTATUCTUKA

OnucarenbHas crtaTucTuKa. [IpeacraBieHwe [OaHHBIX B BUAE TaOIuL,
nuarpamM, rpadukoB. CnydaiiHas W3MEHYMBOCTh. CTaTUCTUYECKHE XapakTe-
PUCTUKH HA0Opa JAHHBIX: CPETHEE

apI/I(l)MeTI/I‘-IeCKOC, MEaAuaHa, HauOoJIbIIIeE M HAaUMEHBIIIES 3HAQ4YCHUsA, pasMax.
HPGIICTaBHCHHe OBI:I60pO"IHOM HCCJICAOBAaHUU.

Crnyuaiinple cOOBITHS M BEpOSTHOCTb. lloHSATHME O CiayyallHOM OIBITE U
ciiydailHOM coObITuu. YacToTa ciydaiiHOro coObitusi. CTaTUCTUYECKUI MOAX0A K
HNOHATUIO  BEPOATHOCTU.  BeposATHOCTH  MPOTHUBONOJOXKHBIX  COOBITHI.
HeszaBucumble  coOBbITHS.  YMHOXKEHHE  BeposTHOCTeH. JlocToBepHBIE W
HEBO3MOXKHbIE  cOObITHS.  PaBHOBO3MOXXHOCTH  coObITHHl.  Knaccuueckoe
onpenenenre BeposTHOCcTU. KomOunaropuka. PemieHne kKOMOMHATOpHBIX 3a/1ay
nepedbopom BapuaHToB. KomOuHatopHoe npaBuiio ymMHOkeHHs. [lepecTaHOBKH U
dakTopuan.

JIOTYUIKA 1 MHOXECTBA

TeopeTuKO-MHOXKECTBEHHBIE TOHATHSA. MHOMXECTBO, 3JEMEHT MHOKECTBA.
3agaHue MHOXKECTBIIEPEUHCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
CranmapTHple 0003HAUCHMSI YHUCJIOBBIX MHOXECTB. IlycToe MHOXECTBO U €ro
o6o3Hauenue. [TlommHox)kecTBO. OOBEAMHEHNE U TIEPECEUEHUE MHOXKECTB, Pa3HOCTh
MHO>KECTB.

WNnnrocTpauusi OTHOUIEHUM MEXKY MHOXKECTBAMHU C TOMOIIBIO Juarpamm
Ditnepa — Benna. DneMeHThl Joruku. [loHsTHE O PABHOCUIIBHOCTH, CJIEIOBAHUU,
yHoTpeOIeHHE JIOTHUYECKUX CBSI30K €CJIH ..., TO ..., B TOM U TOJIBKO B TOM CiIydae,
JIOTUYECKHE CBSA3KU U, HIIH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUA



Ucrtopust ¢dhopmupoBaHUS TOHITHS 4YHCHIA: HATypalbHbIE 4YHCA, ApoOH,
HEJIOCTATOYHOCTh PAlMOHAJIIBHBIX YHCENI JUIsi TEOMETPUUYECKUX H3MEPEHUH,
uppanroHaibHbie uncia. CTapuHHbBIE CHCTEMBI 3anucH yucen. J{podu B BaBuione,
Erunte, Pume. OTtkpbiTHEe necsaTHUHbIX ApobOeil. CTapuHHBIE CHUCTEMBI Mep.
Hecarnunble 1poOu W MeTpuueckas cucrema mep. [losiBiaeHue OTpUIIATEIbHBIX
yucen 1 vy, JI. Marauukwii. JI. Ditnep.

3apoxaenne anreOpbl B HeApax apudmeTuku. Ajn-Xopesmu. Poxnenue
OykBenHoil cumBonuku. [1. ®epma, @. Buer, P. Jlekapt. Uctopus Bompoca o
HAXO0XJIEHUU (QOpMyYJN KOpHEH anredpandyecKux ypaBHEHHH, HEpPa3pelIMMOCTh B
pajukanax ypaBHEHUW creneHH, Oonbluen yetbipéx. H. Tapraneda, k. Kapnano,
H. X. AGens, O. lNanya.

N3o6perenue MEeToaa KOOpAMHAT, ITO3BOJIAOLIETO MEPEBOAUTD
reoMeTpudeckue oO0beKThl Ha si3bIK anreOpnl. P. JlexapT u I1. depma. [Ipumepst
Pa3IMYHBIX CUCTEM KOOPAMHAT HA MIIOCKOCTH.

3agaua Jleonapno Iluzanckoro (duboHauuuM) O KpOJMKAX, YHUCIA
dubonauyu. 3agada o IIIaXMaTHOM JOCKE.

HcToku Teopun BEPOSITHOCTER: CTPAXOBOE €0, a3apTHbIe Urpkl. [1. depma u
b. ITackane. S.bepuymnu. A. H. Konmmoropos.



3. TEMATHYECKOE IINTAHUPOBAHUE

7 xaacce
K OcHoBHBIC
0J1
Koa- OcHoBHBIE BHU/ABbI 1€ATECJIBHOCTHU HanpaBJCHUSA
—BO
TeMmbl BO o0yvyamIuxcsi(HA ypoOBHE BOCIIUTATEJILH
Paznen qaco y ypoB® } a
YaC0B | YHUBEPCAJIIbHBIX yqeﬁHLIX [[el/ICTBI/Il/I) (1) 41
B
JCeATECJIBbHOCTHU
HarypanbpHbie uncia 4 PerynsiTuBHBIC: yUUTHIBATh IIPaBUIIO B ['paxxmanckoe
PaHI/IOHaHBHBIe qHCIIa 5 IJIaHUPOBAaHUM U KOHTPOJIC crnocoba PpeIICHUA; BOCIIUTAHUE,
IMo3HaBaTe/bHBIE: OCYLICCTBISATH TOUCK | [1aTpHOTHYECKOE
. HEOOXO/MMOI  MHQOPMALMA  JUIS  BBIIONHCHUS | porimn e
JledcTBUTEIbHBIE 4eOHBIX 33JIaHUH C HCIOJIB30BAHUEM YUeOHOMN ’
17 M A y IIEHHOCTH
qucjaa o JIMTEPATYyPHI;
JleficTBUTENBHEIC YHCIIa 8 KoMMyHHKATHBHBIE: YUUTHIBATh pasHble HayqHoro
MHEHMS M CTpeMuThcsi K  KoopauHaruu | [TOSHAHH,
Pa3IMYHBIX MTO3UIMI B COTPYIHUYECTBE TpynoBOC
BOCITUTAHUE
OIHOYJICHBI 8 P: craButh  y4eOHyI 3amadyy Ha  OCHOBE | DCTETUUYECKOE
COOTHECEHMs TOTO, YTO yXe M3BECTHO M YCBOEHO, | BOCITHTAHHE,
Y TOTO, YTO €Ille HEM3BECTHO; IEHHOCTH
I1: ocyrecTBIATH HOKCK H606XOI[I/IN£O HAYIHOTO
UH(MOPMALIUK JUTsl BBIOJHEHHUS YUeOHbBIX 3a/1aHMil O3HAHMIS
UCIIOJIb30BaHUEM y4EOHOI JIUTEPaTyphI; ’
OaHo4IeHbI 1 Y PaTypEL bopmupoBanue
23 K: yuuthiBaTh pa3Hble MHEHHS U CTPEMHUTHCS K
MHOT'0"1/ICHBI MHorouieHs! 15 KOOPIUHAIIUH pa3IUYHBIX O3 p | KYIBTYPBI
COTPYIHHYECTBE 3/10pOBRA,
TPYI0BOE
BOCITUTaHUE,
3KOJOTH4Y€CKOC

BOCIIUTAHUC




P: orleHWBaTh TPABWILHOCTH  BBIMOJTHEHUS
DopMyJIbl COKPAILEHHOTO 14 ¢ )i p 0C OJIHEC | Lennocrn
(I)OpMy,]ILl YMHOKXCHU S JACUCTBHA Ha YPOBHC aZICKBATHOU Hay4HOI'O
COKPALIEHHOTO Anrebpandeckue 1poou 16 | PeTPOCIEKTHBHOII OLICHKH; HO3HAHMS,
p 37 C I1: BeensiTh ¥ popMysIHpoOBaTH TMpobdIEeMy GopMUPOBaAHUE
MHOKCHUHA o
y TCICHD C HEIIBIM 7 CTPOUTH JIOTMYECKUE LIETTOYKU pacCyXKaeHun | KYJIbTYPBI
HoKasaTeJIeM K: KOHTpOJIMpPOBATH JIeHCTBHE NapTHEPA 3A0pOBb
JIuHeHHbIC YpaBHCHHSI C OJTHUM 5 P: paznuuate cioco6 u pe3yibTart aeiictBus; | ['pakganckoe
JIuHeHbBIC 18 HEU3BECTHBIM I1: BeIOMpaThs Hanbomnee 3¢dexkTrBHBIE criocoOy BOCIUTAHHUE,
= . NaTPUOTHUECKOE
YPaBHEHMUsI CucTteMbl JIMHEHHBIX 12 peIIcHus 3a1a1, BOCEI/ITaHI/Ie
i K: noroBapuBaThCsi M MPUXOIUTH K 0OOIIEM ’
ypaBHEHHIA p P Y | nennoctu
PELLICHHUIO B COBMECTHOH ACATENBHOCTH, B T4 | Lavuyorg
B CUTYallUU CTOJKHOBEHUS HHTEPECOB
IToBTOpEHME 7 [ToBTOpEHHE 7 TO3HAHNA,
TPYZOBOE
BOCIIHTAHUE
8 kiace
@DyHKIMU U TpaduKH. 9 Harpuornueckoe
1 P: cocraBisaTh IUIAaH  BBINOJHEHHWs 3ajaHuii | BOCIUTaHUC,
i DYHKIMT y=X. y=X°, y=-. 7 : A
IIpocreiimue YHKIMH y=X. Y=X° Y= COBMECTHO C yUHTETIEM; AYXOBHO —
(l)yHKllI/ll/I. II: nepenaBate colepKaHue B c)Xato]l HPaBCTBEHHOE
26 P P p
KBaapartubie (pa3BepHYTOM) BUJE; BOCIIUTAHHE,
KOpPHH. KBaapaTHbIe KOpHH 10 K: cnymars u ciplimarh co0eceJHUKa, BCTYNATh C | [[eHHOCTH
HUM B y4eOHBIH TUasor HAYYHOTO
TTO3HAHWS
KBanparnasie ypaBHEHUSI. 16 P: cocrariaTe MmiaH W TmocienoBareabHOCT I paxmaHckoe
K JIEHCTBUI; MPEABOCXHUILATH BpeMeHHp] BOCTIMTAHHE,
BaJApaTHbIC U
Aap XapaKTePUCTHKU JTOCTIKEHUS pe3ybTara; NaTpHOTHHECKOC
panuoHaJIbHbIE 29 . | BocniuTanue,
PaHHOHaHBHI)Ie YpaBHCHUA 13 I1: BnageThb 06H_II/IM IpHUEMOM PCIICHUA 3a/1a4,
ypaBHEHUSL. K: noroBapuBatecsa u 0 HEHHOCTH
3 p MPHXOUTE K OOMWEM| 1o vpioro

PEIICHUIO B COBMECTHOM JACATCIIBHOCTH, B T.Y.

ITO3HAHUsI,




CUTYalluH CTOJIKHOBEHHUS HHTEPECOB TPYIOBOE
BOCIHTaHHE
JInHeliHan, JIugeniHaga Q)yHKHI/ISI 9 P: oGHapyxuBate u dopmynupoBars yueOHyH LleHHOCTH
KBaJ[paTHYHAA U KBanpatuunas QyHkiuys 10 | mpoGieMy COBMECTHO C y4HTENICM; HayqHOro
pOGHO- 24 I1: BajieTh OOIIMM IPUEMOM pelleHus 3aaay; | TO3SHAHIA,
. K: dbopmHpoBaHUE
KBa/JipaTHYHase JpoGHo-nuHelHas QyHKIus. 3) PBOTYNATh B JUAIOT,  YHACTBOBATE B | Lo b
PyHKIHH KOJUJIEKTUBHOM OOCYXIACHHUH MTPOOIIeM 3I0pOBBSA
Cucremnl paduOHAJIbHBIX OcreTndeckoe
Cucrembl o 10 BOCIIMTAHHE
ypaBHCHUH. ,
PALMOHAJIBHBIX 18 T = 5 LEHHOCTH
ypaBHeHHii. paduyeckuii crioco 8 P: pasnuyats cocob u pesynbTat ACHCTBUS; | yayynoro
pemCHUA CUCTEM YPABHCHMH. I1: BeIOMpaTh Hauboee 3G PeKTUBHBIE CIIOCOO) T103HAHMS,
pelieHus 3a1ay; dopmupoBanue
K: noroBapuBarhCsi U IPUXOJUTH K 00memy | KYJABTYPBI
n 5 PELICHUIO B COBMECTHOMU JIEATEIBHOCTH, B T.4. | 31OPOBbA,
IosTopenne S OBTOPCHHUE B CUTYAaILlMU CTOJIKHOBEHUSI HHTEPECOB TpyAOBOC
BOCIIUTaHHE,
9KOJIOTHYECKOE
BOCIIMTaHHE
9 kiace
HOBTOpeHI/Ie 2 PeryasiTuBHbIE: yUUTHIBATh MPaBUIIO B
o IUIAHUPOBAHUM M KOHTPOJIE CII0C00a peLIeHHS; I'paxxaHcKoe
fﬂgjﬁfé;;eeiizi?;TBa ¢ 8 Ilo3HaBaTeabHBIE: OCYILICCTBJIATD ITIOUCK BOCIIUTAHUE,
A — H€O6XOZ[I/IMOI/I I/II;I(l)OpMaL[I/II/I JIA BBIHOJ'IHGHI/IiI IaTPHOTHYECKOE
HepaseHcTBa BTOpOI CTENEHH 11 Y4eOHBIX 3aJaHMil C MCIO/B30BAHHEM Y4eOHOH | . OCITHTAHIIE
C OZJHUM HEU3BECTHBIM JtTepaTypel,
HepaBeHCTBa 36 a KOMMyHHKaTHBHLIe: YUUTHIBATH pa3HbIC LICHHOCTH
MHCEHUA u CTPEMHUTHCA K KOOpAWHAIIUH HaquOFO
Pa3IMYHBIX TIO3UIMHI B COTPYIHUYECTBE TIO3HAHWA,
PannoHabHbIC HEPABCHCTBA 15 P: craButh  y4yeOHyr 3amauy Ha  ocHoBe | TPYAOBOC
BOCITUTAHUE

COOTHCCCHUSA TOI'O, YTO YIKE U3BECTHO U YCBOCHO,
" TOr'O, 4TO €11€ HEU3BECTHO,




II: ocymecTBIATH IIOKCK HEO0OXO0IUMO
WH(GOPMAITUH TSI BEITIOTHEHUST y4eOHBIX 3aJaHui
WCTIONIb30BaHNEM YUeOHOHN TNTEPaTypHL;

K: yuuTheiBaTh pa3Hble MHEHHUS U CTPEMHTBCS K

KOODPAMHALUH PasIMYHBIX HO3MIHI B
COTPYIHUYECTBE
OyHKIHH Yy = X" 3
P: onenuBarth IIPaBHJIBLHOCTh  BBIITOJIHCHUS Hennoctu
JefCTBUSA Ha YpOBHE azekBarHoy | HAY1IHOrO
Crene”n Yncjia 17 K 14 PETPOCIIEKTUBHOM OLICHKU; g)O?»HaHI/ISI,
OPMHPOBAHHE
OpCHb CTCICHU T IT: BoigenATh W GOPMYIHPOBATH MPOOIEMY PMHP
7 KynpTypHI
CTPOHTD JIOTHHECKHE LIETIOUKH PACCYRMCHUH | 376n0p5g
K: KOHTpOIMpOBaTh JACHCTBHE MapTHEpa
Yucnosbie [MarpuoTHyeckoe
[IOCJIEIOBATEILHOCTA U UX 3 P: paznuuate crioco0 v pe3ynbTar neicTBus; | BOCIIUTAHUE,
CBOMCTBA I1: BLIGMpath Hanbosee >pdexTuBHBIE criocoby AYXOBHO —
HOCJIeJIOBaTe.HLHO 18 A 7 pelleH s 331, HPaBCTBCHHOC
cTH pudmMeTruecKasi Iporpeccus b ; ; BOCIIHTAHME,
: IOTOBapUBAThCS U vaI/IXO,Z[I/ITB VO L ———
FGOMeTpI/ILIeCKaﬂ porpeccus 8 pEeHICHUIO B COBMECTHOU ACATCIILHOCTHU, B T.4Y. Hay4YHOI'O
CUTYaIlMH CTOJIKHOBEHUS HHTEPECOB MO3HAHUS
J1eMeHTbI [Tpubamxenue uynucen 2 dcreTnyeckoe
NPUOJINKEHHBIX OmnucarenpHast CTaTUCTHKA 2 BOCITUTAHUC,
. P: craButh  y4eOHYW0 3amady Ha  OCHOBE | [[eHHOCTH
BBI'TMCJICHHH, Kombunaroprka 6 COOTHECEHHSI TOTO, UTO YIKE H3BECTHO  YCBOGHO, | pavyporo
CTATUCTHKU, 16 M TOT'0, YTO €I1I€ HEU3BECTHO, IO3HAHMS
II: oCyIeCTBIATH HOUCK €00X0IUMO ’

KOMOHHATOPUKH BBezieHue B TEOPHIO 5 HH(I)OY‘” . HEODXOAMNY - hopmuposane

. pMalu 1JIs BBIIOIHEHUS YUeOHBIX 3a1aHuii
U TEOpUH BEPOSTHOCTEH y , KYJIBTYPHI
. UCII0Ib30BaHUEM yIEOHOM JIMTEPATYPBI;

BepOﬂTHOCTeH K: YUYUTBIBATh PA3HBIC MHCHUA U CTPEMUTHLCA K 3H0p0BBH’
KOOPJMHAIINHU PA3InIHBIX MO3UIINHI B TPpyAOBOC
COTPYAHUYECTBE BOCIIUTAHHUC,

IoBTOpEHME 15 [ToBTOpEHUE 15 S KOTOIHUECKOE

BOCIIUTAHUC




COI''TACOBAHO COI''TACOBAHO

IIpoToxon 3aceanust METOAUYECKOTO 3amectuTtens aupekropa no YBP
00bEeIMHEHUST YUUTENCH [Tonennas ['.H.
MBOY OOIINe21 num.B.T. Konomuiina 31.08.2021 rona
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Komnecuukona H.B.
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