MYHUIUITAJIBHOE KASEHHOE OBHIEOBPA3OBATEJIBHOE YYPEXJIEHUE

C. IKOJIBHOE «COBXO3HAS CPEJHSISI OBIIIEOBPA3OBATEJIBHASI IIIKOJIA» KAU3JIAPCKOI'O PAMOHA PECITYBJIMKU JATECTAH

PACCMOTPEHO COITACOBAHO YTBEPXJIAIO

Ha 3acexannu LHIMO 3am. qupexTopa no YBP JupexTop
MKOY "Cosxo3naa COII"
I'acanoBa @.A. I'acanoBsa ®.A. M.L.I. MaromMmearaaxuen

IIporokoa Ne ot « » 08.21r. _ 2021r. IlpukasNe ot

HaunMeHoBaHue yueOHOro npeamera AJireopa
Kaace 9 «a»

Pabouas nporpamMma paccuntana Ha 3 yaca ajareopsl B Heaearo (100 4. B roa) u paspadorana

nJis yueoOnuka Maxkapsoiues F0.H., Munarok H.I'., Hemikos K.U., Cysoposa C.b.,
YueOHuK 1014 9 Ki1acca «Ajredpa o01eo0pa3oBaTe/IbHbIX YUPEKICHUID).

Cpok peasiu3anuu nNporpaMmbl
2021-2022 y4eOHbIH 1o/

Yuurtean: 'acanosa ®@.A




[osicHuTenbHAS 3aNINCKA
Pabouast mporpamma 1o anredpe st 9 Kiracca cocTaBlieHa Ha OCHOBE CIIEAYIOIIMX HOPMAaTHBHBIX JOKYMEHTOB M MaTEpHAJIOB:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoii Deneparumny»;

1. ®enepanpHoro ['ocymapcTBeHHOTO 00pa30BATENBHOTO CTAaHAAPTa OCHOBHOTO OOMIEro 0oO0pa3oBaHUs, YTBEPKIAEHHOTO IPUKA30M
Muno6puayku Poccun ot 17.12.2010 N 1897 "OO6 yrBepskieHUN U BBEJCHUU B JEHCTBUE (eepaTIbHOTO rOCyIapCTBEHHOTO 00pa30BaTEeILHOTO
CTaHJapTa OCHOBHOTO oOmiero obOpazoBanus», [Ipukaz ot 31.12.2015 N 1577 "O Buecenun usmenenuit Bo ®I'OC OOO, yTBepKICHHBII
npukazom MIOP® ot 17 nexabps 2010 r. N 1897";

2. ®enepanbHOTO TMEPEUHsT YIEOHHKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO TIPH PEATH3AIMN UMEIOIINX TOCYIapCTBEHHYIO aKKPEIHTAIIUIO
o0pa3oBaTeNbHBIX MPOrpaMM HayaJbHOTO OOIIEro, OCHOBHOIO 0OIEro, cpenHero ooOuiero oOpa3oBaHMs, YTBEPKICHHBIM MPHUKA30M
MunuctepctBa npocsenienus: Poccuiickoit @eneparuu ot 28.12.2018r. ITpukaza MunucrepcrBa npocsemenns Poccuiickoit @eneparum Ne 233
ot 08.05.2019 "O BHecenuu u3mMeHeHM B (heepanbHbIN epeueHb YUeOHHUKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO MPU pean3allii UMEIOIINX
TOCYJapCTBEHHYIO aKKPEIUTAIIMI0O 00pa30BaTEIbHBIX MPOTPAMM HA4YaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeAHEero OOIIero oOpa3oBaHUs,
YTBEPKIACHHBIN pUKa3oM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepannu ot 28.12. 2018 Ne 345 ";

3. OcHoBHO# 001I€00pa30BaTEILHON MPOTPaMMbl OCHOBHOTO 00111ero oOpa3zoBanns MKOVY «Cosxo3nas COI».

4. Yue6noro miana MKOY «Cosxo3znas COIL» na 2021-2022 y4eOHbIM ro.

5. Tlonmoxenus o padoueit mporpamme yueoHoro npeamera MKOY «Cosxosnas COIy;

6. ABtopckas nporpamma FO.H.Makaperuea, H.I'. Munarok, K.M. Hemkora, C.b.CyBopoBoii «IIporpammesl 1o anredpe», ToMelnieHHas B
coopuuke «IIporpamMmmel o01ieoOpazoBaTenbHBIX yupexaeHui: Anredpa 7-9 ki.» /Coct.T.A.bypmuctpoa-2-e uza.,-M. «IIpocsemienuey, 2010.

MecTo y4eOHOro nmpeaMera B 0a3MCHOM Y4eOHOM ILJIaHe

CornacHo QenepanpHOMy 06a3UCHOMY y4eOHOMY IJIaHY Ha M3ydeHue anredpsl B 9 kiacce oTtBoautcs He mMeHee 100 yacoB u3 pacyera 3
yaca B Hepaemto. [Ipeamer «Anrebpa» usydaercsa Ha cryneHn OOO B kadecTBe 00si3aTENILHOTO MpeameTra B 9 kimacce wu3 pacuera 3 yaca B
HEZeITIo.

PaGouas mporpaMma KOHKPETU3UPYET COAEpKaHHE MPEAMETHBIX TeM 00pa30BaTeIbLHOTO CTaHAAPTa U NAET paclpeeieHie Y4eOHbIX YacoB

110 pa3aeiiaM Kypca.

Hcnoab3yeMblii yaeOHO-MeTOAUYECKUH KOMILIEKT

YMK anaredopa-9:Asropsl: 10. H. Makapeiues, H. I'. Munmtok, K. U. Hemxos u ap. / ITox pea. Tensixosckoro C.A.
B cocraB YMK Bxozsr:
* Vuebnuk FO.H. Makaperues, H.I'. Munmtok, K.M. HemkoB u np./ Ilox pexn. Tensxkockoro C.A. Anredpa 9 kiacc;



® 3JEKTPOHHBIE MPUIIOKEHUS K YUEOHUKY
= pabouue nporpammsl;
. AN AAKTUYCCKHUEC MaTCPHAJIBI;
»  xaury g yautens: 1) XXoxos B.W. Ypoxku anredpsr B 9 kimacce: k. aist yautens /B.W. XKoxos, JI.b. KpaitneBa— M.: [Ipocsemenue; 2) 10.H.
Makxkapsrues, H.I'. Munatok, C.b. CyBoposa, 1.C.111nbikoBa U3yuenue anredpsl B 7-9 knaccax— M.: [Ipocenienue.

Y4yeOHuKkH cooTBETCTBYIOT DenepaibHOMYy TIOCYJapCTBEHHOMY 00pa3oBaTelbHOMY CTaHAApTy OCHOBHOTO 00IIero oOpa3oBaHus. Y4eOHUKHU
COJIEpKaT TEOPETUUECKH MaTepHall, HAllMCAHHBIA HAa BBICOKOM HAyYHOM YPOBHE M CHCTEMY YIPaXHEHUMH, OPraHUYECKH CBSI3AHHYIO C
Teopuei. B kaxaoM TyHKTe Y4eOHHKOB BBIJCIAIOTCS 3aJaHUsi 00s3aTEIHLHOTO YPOBHS, KOTOPBIE BaphUPYIOTCS C YU4ETOM BO3MOKHBIX
ciydaeB. B cucreme ynpakHEHHH CHEIUalIbHO BBIJCICHBI 3aJaHus s pabOThl B Mapax, 3aJadyd-UCCIICIOBAHUS, CTApUHHBIE 3aaYH.
[IpuBoguMBIE 0Opa3ibl pemIeHHs 3a/1a4, TOMaroBOe€ HapacTaHWE CIOKHOCTH 3a/IaHWK, CKBO3HAS JIMHUS TIOBTOPEHHUS — BCE ATO TO3BOJISIET
YYaIIUMCsl YCIICITHO OBJIaIeTh HOBBIMU yMeHUsIMH. Kaxknas rijaBa yueOHUKOB 3aKaHUMBAETCSI ITYHKTOM PYOPUKH «J[71s1 TeX, KTO XOYeT 3HATh
Oospiie». DTOT Marepuan TMpeAHa3HAueH I YYalluXCs, MPOSBISIIONIMX HHTEPEC K MaTeMaThKe, M MOXKET OBITh HCIIOJIB30BaH ISt
UCCIIEIOBATENIbCKON U MPOEKTHON AESITETbHOCTH.

TemaTnueckue TeCTbI TIOMOTYT YYUTEIIO B OPraHU3alMK TEKYIIEro KOHTPOJs U oarotoBke k [T MA. @opmMynupoBKkr MHOTHX 3a/laHui, uX Gopma
MpeIbsBICHUS UICHTUYHBI TEM, KOTOPBIE JAtOTCsl B COOPHUKAX JIJIsl TOCYJapCTBEHHOM UTOrOBOI aTTecTaliH.

Metoanyeckne peKoMeHAAUM COACPKAT HE TOJIbKO YKa3aHUS K YIPaKHEHUSM ydeOHHKA, HO U K YIIPaXHEHUSIM U3 pabodeil TeTpanu. ABTOPHI
noApoOHO pa3dUparoT pelieHus: yrnpakHeHU pyOpuku «Jlims Tex, KTo XOodeT 3HaTh Oojblle» M M3 pasfena «3ajaud IMOBBIIIEHHOM
TPYIHOCTH.

Oco0ennoctu uaun YMK:

e  IOCJIEJIOBATEIHLHOE U3JIOKEHNE TEOPUH C MPUBJICUEHUEM OOJIBIIOTO YHCIa IPUMEPOB, CIIOCOOCTBYIOMIEe AIPPEKTUBHON OpraHu3all yueOHOro
rporiecca;

e  CO3JaHHE YCJIOBHI UIsl TIyOOKOTO YCBOCHMS y4YalIMMHCS TEOPUU M OBJIAJICHHS MaTeMaTHYeCKUM ammapatoMm Oiarojapsi B3aMMOCBS3M U
B3aMMOITPOHUKHOBEHHUIO COJEPKATEIbHO-METOIUUECKUX JIMHUI Kypca;

e o0ecreyeHHE YCBOCHHS OCHOBHBIX TEOPETHMUECKUX 3HAHUM M (OPMUPOBAHUS HEOOXOTUMBIX YMEHUU U HABBIKOB C TOMOIIBIO CHCTEMBI
YIPaXHEHUM;

e BbIJICTICHUE 33JaHUIi 0053aTENFHOTO YPOBHSA B K&KIOM MocoOun, BxoasmeM B YMK

Ilnannpyemble pe3yibTaThl H3y4eHHsI Y4eOHOI0 MpeIMeTa, Kypca

HporpaMMa obecrieuynBacT JAOCTHXKCHUC CIICAYIOUIUX PE3YIIbTATOB OCBOCHUA 06p3.30BaTCJIBHOI\/’I nporpaMmmMbl OCHOBHOI'O 061].161"0 06p330BaHI/I$IZ

JINYHOCTHBIC:

1) C(I)OpMPIpOBaHHOCTB OTBCTCTBCHHOI'O OTHOIICHHA K YUCHUIO, TOTOBHOCTU U CHOCO6HOCTI/I, 06yqa}0mnxcsl K CaMOpPa3BUTHUIO U caM006p330BaHmo
Ha OCHOBC MOTHBAIIMU K O6y‘-ICHI/IIO 1 IIO3HAHMUIO, BBI60py JalbHEHIIIEro 06pa3OBaHI/I$I Ha Oase OPUCHTHUPOBKU B MHUPC HpO(I)CCCI/Iﬁ n



npo(hecCHOHANBHBIX TPEANOYTEHUH, 0CO3HAHHOMY MOCTPOCHUIO MHIMBHUIYaTbHON 0Opa30BaTEIbHON TPACKTOPUHU C YIETOM YCTOMYUBBIX
IO3HABATCIIbHBIX HHTCPECOB,

2) chopMHUPOBaHHOCTH KOMIIOHEHTOB I[EJIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAyKHd U OOIIECTBEHHOMN
IIPAKTHKY;

3) chopMUPOBAHHOCTh KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIEHWHM M COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMU U MIIQJIIAMH B
00pa3oBaTesIbHOM, 0OLIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIe10BaTENbCKON, TBOPUECKON U APYIUX BUJIAX JAESTEIbHOCTH;

4) YMCHHE SACHO, TOYHO, 'PAMOTHO H3JIaraTb CBOW MBICJIU B YCTHOﬁ U NHUCbMEHHOU pE€ur, NOHUMATb CMBICII OCTaBJICHHOU 3ala4yu, BBICTpanuBaTh
apryMeHTalllIo, IPUBOIUTE IIPUMEPHI X KOHTIIPUMEDEL,

5) mpencraBieHHe O MaTEMaTUYECKOW HayKe Kak cdepe YelIOBEUeCKOW IeATENHHOCTH, 00 ATamax €€ pa3BUTHs, O €€ 3HAUMMOCTHU IS Pa3BUTHUS
[ABUIIN3AIINH;

6) KPUTHYHOCTH MBIIIJICHUA, YMCHHUE PACIIO3HABATH JIOTUYCCKU HEKOPPEKTHBIC BBICKA3bIBAHHWA, OTJINYATh TMIIOTE3Y OT @aKTa;

7) Kp€aTHBHOCTHb MBIIIJICHUA, UHUIWATUBA, HAXOIYUBOCTH, AKTUBHOCTE ITPH PCHICHUHA anre6pa1/1qe01<1/1x 3aaa4,

8) yMeHMEe KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT yueOHON MaTEMaTHUYECKON ACATEIHHOCTH,

9) cnocoOGHOCTh K AMOLMOHAILHOMY BOCIPUATHIO MaTEMaTHUECKUX 00BEKTOB, 3a/1a4, PelIeHUH, pacCyKIeHUM;

MeTanpeaMeTHbIe:

1) ymMeHue caMOCTOSITENBHO IJIAHWPOBATh AJIBTCPHATUBHBIC IMYTH JOCTIKCHHSI II€JIeld, OCO3HAHHO BBIOMpaTh HambOosee dPGEeKTUBHBIE CIOCOOBI
pelieHns yueOHbIX U M03HABATEIbHBIX 33/1aY;

2) yMeHHE OCYILECTBJIATh KOHTPOJIb MO PE3YNIbTAaTy M MO CNOoco0y ACHCTBUS HAa ypOBHE MPOU3BOJIBHOTO BHUMAaHUS U BHOCHUTH HEOOXOJHMMBIE
KOPPEKTHBBI;

3) yMeHuHe aJieKBaTHO OLIEHWBATH MPABMWJILHOCTbh WM OIIMOOYHOCTH BHINOJHEHHS y4eOHOU 3ajauu, €€ 0ObeKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOYHOCTH €€ pPeIleHUs;

4) 0co3HAaHHOE BIAJICHUE JIOTUYECKUMU JICHCTBUSIMU OMpPEEICHUs MOHATUN, 0000IIeHNs, YCTAHOBICHUSI aHAJIOTUH, KiacCU(UKaIlMK Ha OCHOBE
CaMOCTOSITEIILHOTO BBIOOpA OCHOBAHUH U KPUTEPUEB, YCTAHOBJICHUS POJJOBUIOBBIX CBS3EH;

5) yMeHue ycTaHaBIMBATh MPUUHMHHO-CIECICTBEHHBIE CBS3H; CTPOUTH JIOTHUECKOE PACCYXKACHHUE, YMO3AKIIIOUeHUE (MHIYKTUBHOE, ACTYKTUBHOE U IO
aHAJIOTHH) U BBIBOJIBL;

6) yMmMeHHe cO37aBaTh, MPUMEHSATh W MPEOOPa30BHIBATH 3HAKOBO-CHMBOJMYECKHE CPEACTBA, MOJEIM M CXEMbl IJIS pelIeHUs Y4eOHBIX U
MO3HABATENbHBIX 33/1aY;

7) yMeHuEe OpraHM30BbIBaTh Yy4eOHOE COTPYIHHYECTBO M COBMECTHYIO JESATEIBHOCTh C YYMTEIEM M CBEPCTHUKAMM: OIpPENeNATh LEJH,
pacripeniesnienue GyHKIUN U pojiel yYaCTHUKOB, B3aUMOJICHCTBHE U 00IIHE crIocOObl pabOThl; yMEeHHE paboTaTh B IPyIIe: HAXOAUTh 00IIee



pelieHre W paspemarh KOH(MIMKTHI Ha OCHOBE COTJIACOBAHMS TO3MLIMN M y4éra MHTEPECOB; CIymarh napTHEpa; (OpMYIHpOBATH,
apryMEeHTHUPOBATh U OTCTauBATh CBOE MHEHUE;

8) chopmupoBaHHOCTH Y4€OHOUW W OOIIEIOJIE30BATEIBCKOW KOMIIETCHTHOCTH B OOJIACTH HCIIOJIb30BaHUS MH(POPMAITMOHHO -KOMMYHHUKAITHOHHBIX
texHosioruit (UKT - komnerenTHOCTH);

9) chopmMupoOBaHHOCTH MEPBOHAYAIBHBIX MPEICTABICHUN 00 UIEAX U O METOJaX MaTEeMaTUKH KaK 00 YHHBEpPCAJIbHOM SI3bIKE HAYKU U TEXHHUKH, O
CPEICTBE MOJICTMPOBAHMSI SIBJIEHUN U MPOLIECCOB;

10) ymeHue BUAETh MaTeMaTUUECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHON CUTYAlluU B APYrUX JUCLUILIMHAX, B OKPY)KAIOIIEH KU3HU;

11) yMeHue HaX0AUTh B pa3IUYHbIX UCTOYHUKAX HHPOPMAIMIO, HEOOXOAUMYIO JJIsi PELIeHUs] MaTeMaTU4YecKHX MpoOiieM, U NPEeACTaBIsATh € B
MOHATHON (hopMe; IPUHUMATH PELIEHUE B YCIOBUSAX HETIOTHON U U30BITOUYHOM, TOUHOM U BEPOSATHOCTHON HH(pOPMAIINH;

12) yMeHue mNOHMMAaTh M HCIIOJI30BATh MaTeMaTHUYECKHUE CPEICTBAa HAIVISIHOCTU (PUCYHKH, YEPTEXKH, CXEeMbl M [p.) I WIUIIOCTPAIUH,
MHTEpPIpETAINH, apryMEHTaIUH;

13) ymeHue BbIIBUTaTh TUIIOTE3bI IPU PEIIEHUH YUeOHBIX 337a4 M MTOHUMAaTh HEOOXOAMMOCTh UX TPOBEPKU;

14) ymeHue npuMeHsATh UHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI pacCyXIeHUH, BUACTh pa3IMuHbIe CTPATETny PeICHUs 3a/1a4;

15) noHMMaHue CYIHOCTH aITOPUTMHYECKUX MPEANUCAaHUNA U YMEHHUE JeMCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aJTOPUTMOM;

16) ymeHue caMOCTOSITETbHO CTaBUTh 11€JIH, BBIOUPATh U CO3/1aBaTh AITOPUTMBI [l PEIICHUs] y4eOHBIX MaTeMaTHUYECKUX MPooIeM;

17) ymeHue miIaHupoBaTh U OCYLIECTBIIATH JI€ATENbHOCTh, HAPABICHHYIO Ha pElIeHHE 3a/1a4 MCCIIeI0BAaTEIbCKOTO XapaKTepa.

IIpenmeTHbIe:

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTypHUpOBaHHUE, M3BJICUYEHHE HEOOXOIMMOM MH(pOpMaIMU), TOYHO U TPAMOTHO BbIpa)kaTh
CBOU MBICJIM B YCTHOM M IMCBMEHHOW pPEYM, MPUMEHSSI MAaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, MUCIOJIb30BaTh PA3jIMYHbIE S3BIKU
MaTeMaTHUKU (CIOBECHBIN, CHMBOJIMYECKUH, Trpaduueckuil), OOOCHOBBIBATH CYXACHUS, IPOBOIUTH KiAacCU(HUKALMIO, JI0Ka3bIBATh
MaTeMaTHUYECKUE YTBEPKIACHUS;

2) BiaseHue 6a30BBIM MOHATHUITHBIM allllapaToM: UMETh MPEACTABICHUE O YKCIIE, BIaJCHIUE CHMBOJBHBIM SI3bIKOM aJIreOphl, 3HAHUE DIIEMEHTAPHBIX
(YHKIIMOHATBHBIX 3aBUCUMOCTEH, UMETh MPEJICTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MUPE M O Pa3JIMYHBIX CIOC00ax
WX U3y4eHHsI, 00 0COOEHHOCTSX BHIBOJOB U MIPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN XapakTep;

3) yMeHHe BBINOJIHATH ajredpanyeckue NnpeoOpa3zoBaHMs PALMOHAIBHBIX BBIPAKEHHUH, MPUMEHATh MX JUIS pelIeHHs y4eOHBIX MaTeMaTHYECKHUX
3aJa4 ¥ 3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YUEOHBIX MpeMeTax;

4) yMeHue MOJb30BaThCsl MaTEMaTUYECKUMU (OPMYJIaMU U CAaMOCTOSITETIbHO COCTaBIATh (POPMYIIbI 3aBUCUMOCTEN MEX/1y BEJIMYMHAMU Ha OCHOBE
0000I1IeHUs YaCTHBIX CIy4aeB U HKCIIEPUMEHTA;



5) yMmeHue peuiarh JIMHEHHbIE U KBaJpaTHbIE YpPAaBHEHMs, HEPaBEHCTBA IIEPBOM M BTOPOI CTENEHH, a TakKe IPHUBOJAMMbBIE K HUM YPaBHEHUS,
HEPaBEHCTBA, CHCTEMBI; HCIOJB30BaTh rpauyecKre MpEeACTaBICHUS [UIS PEIICHUS W UCCIENOBAaHMUS YPAaBHEHUH, HEPAaBEHCTB, CHCTEM;
IIPUMEHSATH [T0Jy4EHHbIE YMEHHUs JUIS PELICHM 3a7a4 U3 MaTEMAaTUKH, CMEKHBIX IIPEIMETOB, IIPAKTUKH;

6) oBianeHNE CUCTEMON (PYHKIIMOHAIBHBIX MOHATUH, (PYyHKIMOHAIBHBIM SI3BIKOM U CUMBOJIMKOM, YMEHHE CTPOUTH IpaduKu (PYHKIIHIA, OTUCHIBATH
UX CBOMCTBA, MCIMOJb30BaTh (PYHKIHNOHAIBHO-TpaQUUECKUE MMPEACTABICHUS JJIs ONKUCAaHUS M aHaJu3a MaTEeMAaTUYECKUX 3a/lad U pealIbHbIX
3aBHCHMOCTEI;

7) oBnajieHNE OCHOBHBIMHU CIIOCOOAMM NPEJCTABJICHUS U aHAIU3a CTaTUCTHUYECKUX JAHHBIX; YMEHHUE pellaTh 3a/a4ll Ha HaXO0XKJIEHUE YacTOThl U
BEPOSITHOCTH CITy4alHbIX COOBITUI;

8) yMeHue npUMEHSTh U3ydeHHbIE TOHSTUS, PE3yJAbTaThl U METOJIbl MPU PELICHUH 33734 U3 pa3jINyYHBbIX Pa3/ejoB Kypca, B TOM YHUCIE 3a/1a4, HE
CBOJILIMXCA K HEMOCPEICTBEHHOMY ITPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

IlinanupyemMsblie pe3yJbTaThl H3y4eHHs Kypca ajaredpsl B 7-9 kiaccax:

PAITMOHAJIBHBIE YN CJIA

Buinycknuk nayuumces:

1) noHUMaTh 0COOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHMS,

2) BIasieTh MOHATUSAMH, CBA3AHHBIMHU C IEJTMMOCTBIO HATYPAJIbHBIX YUCEIT;

3) BeIpakaTh YMcCla B SKBUBAJICHTHBIX (pOopMax, BbIOMpas HanboJiee MOoAX0 S0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYalluu;

4) cpaBHUBATh U YHOPAA0YMBATH PALMOHAIBHBIE YNCIIA;

5) BBIIIOJIHATH BBIUMCIICHUS C PALIMOHAIBHBIMU YMCIIAMHU, COYETasi YCTHBIE U MMCbMEHHBIE IPUEMBI BBIYMCICHUN, IPUMEHSTh KaJIbKYIATOD;

6) UCNOJIb30BaTh MOHATHUSA U YMEHHUS, CBSI3aHHBIE C IPONOPIMOHAILHOCTBIO BEJIMYMH, IPOLIEHTAMHU B XO/I€ PELICHUs MaTeMaTUYECKUX 3aJ1a4 1 3a1a4
U3 CMEXKHBIX IPEMETOB, BBIIIOIHATH HECI0KHBIE IPAKTUYECKUE PACUETHI.

Boinycknuk nonyuum 603M00#CHOCHb !

7) HO3HAaKOMHTbCS C MMO3ULIMOHHBIMU CUCTEMAMHU CUMCIICHHSI ¢ OCHOBAHUSAMU, OTIMYHBIMHU OT 10;

8) yriayOouTh U pa3BUTh MPEACTABIECHUS O HATypaJlbHBIX YUCIIAX U CBOMCTBAX JAEIMMOCTH;

9) HayuMTbCS MCIOJB30BATH MPHEMBI, PAUOHAINZUPYIOIINE BBIYUCIEHHS, MPUOOPECTH TNPHUBBIYKY KOHTPOJIMPOBATH BBIYMCIIEHUS, BbIOMpas
MOIXOISIIUHN I CUTYalluu crocoO.

JIENCTBUTEJILHBIE UMCJIA

Buvinycknuk nayuumeces:

1) ucrnonb30BaTh HaYaAIbHBIE MPEICTABICHUS O MHOXKECTBE ICHCTBUTEIBHBIX YHCET;



2) BIaIeTh MOHIATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €r0 B BBIYHCICHHSIX.

BoinyckHuk noayuum 603mMoMucHOCHb:

3) pa3BUTH MPEACTABICHUE O YHCJIEC M YHCIOBBIX CHCTEMaxX OT HATYPaIbHBIX JI0 JACHCTBUTEIBHBIX YMCEIN; O POJH BBIYMCICHHN B YEIOBEYECKOMH
MPAKTUKE;

4) pa3BUTh U YIIyOUTH 3HAHUE O IECATHYHON 3aIMCH ACHCTBUTEIBHBIX YHCEN (IEpUOANYECKHIE U HETIEPUOANIECKUE APOOH).

N3MEPEHNA, ITPUBJIMKEHW A, OLIEHKHA

Buinycknuk nayuumcs:

1) ucmonp30BaTh B X0/I€ pEeIICHUS 3a/1a4 JIEMEHTaPHbIE MPEJICTaBICHHS, CBA3aHHbIC C TPHOIMKEHHPIMHA 3HAYEHUSIMH BEJTMUWH.

Buinycknuk nonyuum eozmodrncnocme:

2) TMOHSTH, YTO YHCIIOBBIE JaHHBIC, KOTOPHIE MCIIOJIB3YIOTCS ISl XapaKTEPUCTUKH OOBEKTOB OKPYIKAIOIIETO MHUPA, SBISIOTCS MPEUMYIIECTBEHHO
NPUOIVMKEHHBIMH, YTO TIO 3allUCH TMPHONVKCHHBIX 3HAYCHWH, COJepKamuxcsi B HMH(DOPMAIMOHHBIX HCTOYHHUKAX, MOXHO CYIHTH O
MOTPEUTHOCTH MTPUOIINKCHHUS;

3) HOHSATH, TO IOTPENIHOCTh PE3yJIbTaTa BHIYUCICHUH IOJKHA OBITh COM3MEPUMA C TIOTPEITHOCTHIO UCXOTHBIX JaHHBIX.

AJITEBPANYECKUE BBIPAYXKEHU A

Buinycknuk nayuumcs:

1) BmajgeTh TOHATHSIMH «TOXIECTBO», «TOXIECTBEHHOE NpeoOpa3oBaHWE», pemiaTh 3afadyd, COACpKallrne OYKBEHHBIC TaHHBIE, PadOTaTh C
dbopmynamu;

2) BBIMOJIHATH MPEOOPA30BaHMSI BEIPAKEHUH, COJIEPIKAIUX CTEIICHH C IEJIBIMU TI0Ka3aTeJISIMU M KBaJIpaTHbIC KOPHHU;

3) BBINOJIHATH TOXJIECTBEHHBIC TPEOOPa30BaHMUs PAIIMOHAIBHBIX BBIPAKEHUI Ha OCHOBE MPABIJI JACHCTBHIA HAJI MHOTOWICHAMH H alreOpandecKUMH
TpOOSMH;

4) BBIMOJIHATH PA3JI0KCHUE MHOTOWICHOB HA MHOYKUTEIIH.

BoinyckHuk nosiyuum 603MoMNCHOCHb:

5) Hay4UThCS BBITIOJHATH MHOTOIIIATOBbIC TPEOOPa30BaHMUs PAITMOHAIBHBIX BRIPAKCHUN, IPUMEHSIS IIIMPOKUNA HA0OP CIIOCOOOB M MPHEMOB;

6) TPUMEHSTh TOXJJICCTBCHHbIC IPEOOpa3OBaHUs JUISI PEIICHHs 3aJad W3 Pa3UYHBIX pas3felioB Kypca (Hampumep, Ui HAXOXKICHHS
HauO0JIbIIEr0/HaMMEHbBIIIET0 3HAYEHN S BEIPAKEHUS).

YPABHEHUA

Buvinycknuk naywumeces:

1) pematb OCHOBHbIE BU/Ibl PALIMOHAIBHBIX YPAaBHEHUH ¢ OJTHON IIEPEMEHHOM, CUCTEMBI ABYX YPaBHEHUH C IByMs IEpEMEHHbBIMH;



2) IOHMUMATh ypaBHEHUE KaK BAXHEWUIIYI0O MAaTeMaTHYECKYI0 MOJENb Ui ONMUCAHHUA M W3YYCHHs PasHOOOPa3HBIX PEANbHBIX CHUTYAIUi, peniatb
TEKCTOBBIE 33/1a4M aJre0panueckuM METOJIOM;

3) npuUMeHsTh rpaduuecKue NpeaCTaBICHUs Ul UCCIIEOBaHMS U PEILICHUSI CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMMU.

Boinycknuk nonyuum 603moxcHocms:

4) oBnazeTh ClHEUMAIbHBIMU MPHUEMaMH DPELICHHsS YpaBHEHHM U CHUCTEM YpaBHEHHI; yBEpEHHO NPUMEHSATH alapar YpaBHEHMH AJsl pelieHus
pa3zHooOpa3HbIX 33124 U3 MaTEMATUKH, CMEXHBIX NPEAMETOB, IIPAKTUKH;

5) npuUMEeHSTh rpaduueckue NpeaCcTaBIeHUs Ul UCCIIEOBaHUs YpaBHEHHH, CUCTEM YpaBHEHHM, CO/IepKaluX OyKBEHHbIE KOA(PPUITUEHTHI.

HEPABEHCTBA

Boinycknuk naywumes:

1) moHMMaTh ¥ IPUMEHSATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M KX CHUCTEMBI; pellaTh KBaJpaTHbIe HEPAaBEHCTBA C OMOpPOW Ha rpaduueckue
MIpe/ICTaBJICHMUS;

3) NpuUMEeHTh anmnapaT HEPaBEHCTB JUIsl PELICHUs 3aa4 U3 pa3IMyuHbIX Pa3/IeloB Kypca.

Boinycknuk nonyuum 603M03#cHOCHb:

4) pa3HOOOpa3HBIM IpHEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh amnmapar HEPaBEHCTB JUISL pelIeHHs pa3HOOOpa3HbIX
MaTEeMaTHYECKHX 3a7a4 U 3a7a4 U3 CMEXHBIX IIPEAMETOB, IIPAKTHKH;

5) npuMeHATh rpaguuecKe MpeICTaBICHHs Ul UCCIeI0BaHHUs HEPABEHCTB, CUCTEM HEPABEHCTB, COAEPKAIIMX OyKBEHHbIE KO QUIIMEHTHI.

OCHOBHSBIE ITOHATHA. UM CJIOBBIE ®YHKIIMN

Buinycknuk naywumces:

1) noHUMATh U UCII0JIb30BaTh (PYHKIIMOHAIBHBIE IOHATHS U S3bIK (TEPMUHBI, CHUMBOJINYECKHE 0003HAYEHU);

2) cTpouThb rpaduKH IEMEHTApHBIX (PYHKIMH; UCCIe0BAaTh CBOMCTBA YUCIOBBIX (DYHKIMI HA OCHOBE M3YyUEHHUsI TOBEICHUS X IPa(UKOB;

3) noHUMaTh QYHKIMIO KaK BaXHEHUIIYIO0 MOJEIb Ul ONUCaHMs MPOLIECCOB U SBJICHUN OKPY)KAIOLIEro MUPA, MPUMEHSTh (PYHKIUIO KaK S3bIK JUIS
ONMCAHMS U UCCIIEeIOBAaHNS 3aBUCUMOCTEH MEXTy GPU3NUECKUMU BEIUYMHAMMU.

Boinycknuk nonyuum 603M03#CHOCHIb !

4) MpOBOAMUTH HUCCIEIOBAHUS, CBS3aHHbIE C M3YYEHHUEM CBOMCTB (PYHKIIMI{, B TOM YHUCIIe C UCHOJb30BAHHEM KOMIIbIOTEpA; Ha OCHOBE Ipa(uKoB
M3YyUYEHHBIX (PYHKIHUN CTPOUTH OoJiee CIOXKHBIE IpaduKu;

5) ucnosip30BaTh (PYHKIHOHAIBHBIE MPEACTABICHUS U CBOMCTBA (DYHKIUH [T pelieHHs] MaTeMAaTHYEeCKUX 3aJjay U3 pPa3IMuHbIX pa3zesioB Kypca.

YUCJIOBBIE ITOCJIIEAOBATEJIBHOCTU

Buvinycknuk nayuumeces:



1) moHMMaTh U UCTIOJIB30BATh SA3bIK IOCIIEI0BATENBHOCTEN;

2) npuMeHATh (POPMYJIBI, CBSI3aHHBIE C APU(PMETHIECKON U TEOMETPUIECKOIN MPOTrpecCcusiMu, U anmapar, copMUpPOBaHHBIN MTPH U3YUCHUU IPYTUX
pas3zfenoB Kypca, K peIeHUIO 33/1a4, B TOM YHUCJIE ¢ KOHTEKCTOM U3 PeaJIbHOM KU3HH.

BuinyckHuk noayuum 603mMo0icHoCHb:

3) pemate KOMOMHUPOBAHHBIE 33]]aul C IPUMEHEHUEM (POPMYJI N-TO U CYMMBI MEPBBIX N UJIEHOB apUPMETHUECKON U T€OMETPUUYECKON MPOTPECCUH,
MPUMEHSIS IPU ATOM annapaT ypaBHEHUM U HEPaBEHCTB;

4) noHumaTh apuU(PMETHUYECKYI0O U TE€OMETPUUECKYIO0 NPOTrpeccCHMH Kak (YyHKIMM HATypaJbHOTO apryMeHTa; CBS3bIBAaTh apU(PMETHUUYECKYIO
MIPOrPECCHUIO C IMHEHHBIM POCTOM, FT€OMETPHUUECKYIO — C 3KCIIOHEHIIUAIIbHBIM POCTOM.

OIMMCATEJIbBHAS CTATUCTUKA

Buinycknuk nayuumcsa Mcrionb30BaTh NPOCTEHIINE CLIOCOOBI TPEICTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX.

Buinycknuk noayuum 603moxcnocms npruoOpecTy NepBOHAYaIbHbIN ONBIT OpraHu3aluy cOopa JaHHBIX IPU MPOBEIEHUH OIIPOCa OOIECTBEHHOTO
MHEHUS, OCYLIECTBIISITh UX aHAJIU3, IPEJCTABIISTh PE3YAbTaThl ONpOCca B BU/I€ TaOJIUILIbI, JHarpaMMBbl.

CJIYYAMHBIE COBBITHSA Y BEPOSTHOCTD

Buinycknuk nayuumcsa HaxoUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTb CIIy4ailHOIO COOBITHSL.

BuinyckHuk noayuum 603moxcHoCmb TIPUOOPECTU ONBIT MPOBEACHUS CIyYalHBIX 3KCIIEPUMEHTOB, B TOM YHCJE C IOMOIIBI0 KOMIIBIOTEPHOTO
MOJIETIUPOBAHUS, UHTEPIIPETALIMU UX PE3YJIbTATOB.

KOMBHUHATOPUKA

Buinycknuk nayuumcsa pemiatb KOMOMHATOPHBIE 33714k Ha HAXOKIECHUE Ynciia 00bEKTOB WM KOMOMHAIUI.

BuinyckHuk noayuum 603mo0icHOCHb HAYYUThCS HEKOTOPBIM CIIELUAIBHBIM IIpUEMaM pellieHUsi KOMOMHATOPHBIX 3a/1a4.

Conep:xanue yueOHOro npeaMera, Kypca
APUOMETHKA

PaunonanbHble yncaa. Pacimpenue MHOXKECTBA HATypaJIbHBIX YMCEIN JIO MHOYKECTBA LIEIbIX. MHOXKECTBA 1IEJIbIX YUCEIT O MHOKECTBA PalliOHAJIbHBIX.
PanmonaneHOe 4MCiIO Kak OTHOIIEHHE m/n, Iie 1 — LeJI0€ YUCII0, # — HaTypaibHoe. CTeneHb ¢ LeJIbIM OKa3aTesIeM.

JeiicrBuTtesbHble ynciaa. KajgpaTHelii kopeHb u3 umciaa. KopeHb TpeTbeil cTemeHu. 3amuch KOpPHEH € MOMOUIBIO CTENEHU C JIPOOHBIM
MIOKA3aTeIEM.

[Toustue 006 HUppaAllMOHAJIbBHOM YMHCIIC. I/IppaI_II/IOHaJ'IBHOCTB ‘{I/ICJ'Ia\/E U HCECOUBMCPUMOCTL CTOPOHBI W JUArOHAJIM KBaJApara. I[eCﬂTI/I‘-IHBIe
HpI/I6J'II/I)KeHI/IH HppaluOHAJIBHBIX YUCCII.



MHOKeCTBO JCHCTBUTEIIHHBIX YHCEN; TIPES/ICTABICHUE JICHCTBUTEIBHBIX YHCENI OCCKOHCUHBIMU JIECATUYHBIME Jpo0siMu. CpaBHEHHE JCHCTBUTEIBHBIX
YHCEL.

Koopmunatnas npsimast. M300paxeHue 4ncen TOYKaMyd KOOPAMHATHOW MPpsiMOi. YUCTIOBBIE IPOMEKYTKH.

N3mepenns, npudIMzKeHNs, OLEHKH. PazMepbl 00hEKTOB OKPYKAIOIIEro Mupa (0T IEMEHTapHBIX YacTHI] 0 BCelneHHOI), JUTMTETFHOCT MPOIIECCOB
B OKPYKarOLIEM MUpPE. BblieieHne MHOXKUTENSI — CTETIEHU JIECSITH B 3aIIMCH YHCIIA.

[TpubmxEHHOE 3HaUECHNE BETMUMHBI, TOYHOCTh NTPpUOIKeHus. [TpukuaKa v orieHKa pe3yJabTaToOB BHIYUCIICHUH.

AJITEBPA

Adredpaunyeckue BbipaxkeHusi. bykBeHHbIC BbIpakeHUs (BBIpaXEHU ¢ TIEpeMEeHHBIMU ). YHCIIoBOE 3HaUeHWe OYKBEHHOTO BhIpaskeHus. JlomycTumplie
3HaYeHHs nepeMeHHbIX. [lojcTaHoBKa BbIpakeHMH BMECTO TepeMeHHbIX. [IpeoOpazoBaHue OyKBEHHBIX BBIPR)KEHUI Ha OCHOBE CBOMCTB
apudmernueckux neiictBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHuil. ToxnecTso.

CreneHp ¢ HaTypaJbHBIM TIOKa3aTesieM U e€ cBoiicTBa. OaHOWIEHB W MHOTOWIeHbl. CreneHh MHOTOWIeHA. ClIO)KEHHE, BBHIYMTAHHE, YMHOXKECHHE
MHOTOUJIEHOB. @OPMYIIbl COKPALIEHHOTO YMHOKEHHS: KBaIpaT CyMMBbI U KBaJpaT pazHocTu. Dopmyina pasHocTH kBaapaToB. [Ipeobpa3zoBanue
LIEJIOTO BBIPAKEHMSI B MHOTOWIEH. Pa3iiokeHne MHOTOYJIEHOB HAa MHOXMTEIW. MHOrowieHsl ¢ OJHOW mnepeMmeHHoi. KopeHb MHOrouseHa.
KBanparHslii TpEXWIEH; pa3ioKEeHUE KBaPAaTHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas poOb. OCHOBHOE CBOWCTBO ayreOpandeckoi npoou. CliokeHue, BBIUMTAHWE, YMHOXKCHUE, NCJICHHE alreOpanvecKux IpoOei.
CreneHsb C 1ENIBIM NIOKA3aTeNIeM U €€ CBOMCTBA.

PanmonanbHble BhIpaXeHUs U UX Mpeodpa3oBanus. J[oka3zaTeabCTBO TOXKIIECTB.

KBanpatusie kopau. CBoiCTBa apuMETHUECKUX KBAIPATHBIX KOPHEW U X MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BRIPAKEHUN U BHIYMCICHHSIM.

YpaBHeHusi. YpaBHeHUE ¢ 0HOU nepeMeHHor. Kopenb ypaBHeHus. CBOMCTBA YMCIIOBBIX PaBEHCTB. PABHOCHIILHOCTD YpaBHEHHIA.

Jluneiinoe ypaBHeHue. KBagpatHoe ypaBHeHHE: (opMysia KOpHEH KBaJapaTHOTO ypaBHeHHs. Teopema Buera. Pemienue ypaBHEHWH, CBOISIIMXCS K
JTMHENHBIM U KBaJpaTHBIM. [Ipumepsl pelienus: ypaBHEeHHI TpeTbel 1 4eTBEPTOIL cTerneHei. Pemienne 1poOHO-pallMOHaIbHBIX YPaBHEHUH.

YpaBHeHUE ¢ ABYMS IIE€pEMEHHBIMU. JIMHEIHOEe ypaBHEHHUE C ABYMS IEPEMEHHBIMU, IIPUMEPHI PEIICHHUS YPABHEHU B LIEJIbIX YUCIIAX.

Cucrema ypaBHEHMIl ¢ IByMs NE€peMEHHbIMHU. PaBHOCHIBHOCTh cucTeM. CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHUW C IBYMs NEPEMEHHBIMU; PELICHHUE
MOJICTAHOBKOM U ciioxkeHueM. [IprumMepsl perieHns CUCTeEM HeJIMHENHBIX YPAaBHEHUM ¢ ABYMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 areOpanyeckuM CrocoOoM.

JlekapToBBI KOOPJMHATHI Ha MJIOCKOCTU. ['paduyeckas uHTepmpeTanusi ypaBHEHUS C ABYMS NepeMEeHHbIMU. [ 'paduk TUHEHHOTO ypaBHEHHS C JBYMs
MIEPEMEHHBIMU; YITIOBOM KOA(PQPUIIMEHT MpsSMOii; YCIOBHE MapauieNbHOCTH TpsAMBIX. ['paduky mpocTeHimx HeMMHEHHBIX YpaBHEHHI; mapadoa,
rurnepOoIa, OKpY>KHOCTb. ['padudeckast ”HTEpIIpeTaIysi CUCTEM ypaBHEHUH C IByMS MepeMEHHBIMH.

HepagencrBa. UucnoBeie HEpaBEHCTBA U UX CBOMCTBA.



HepaseHncTBo ¢ oqHONM nepeMeHHOW. PaBHOCMIBHOCTH HepaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOM IepeMeHHOW. KBajaparHble HepaBeHCTBA.
CucremMbl HEpaBEHCTB C OJHOIN EPEMEHHOM.

OYHKIMN

OcHoBHbIE MOHATHSA. 3aBUCUMOCTH MEXy BenmunHamu. [lonsatie Qyakmmu. OOnactp onpeneneHns 1 MHOKECTBO 3HaueHHH (yHKIuU. CriocoObl
3amanus pyHkuuu. I'padux pynxmuu. CpoiicTBa QyHKIMIA, UX 0TOOpakeHHe Ha rpaduke. [Ipumepsl rpagUKoB 3aBUCUMOCTEH, OTpaXaroMMUX
peaibHbIE TPOLIECCHI.

YucaoBble pyHkuun. OyHKIMY, ONKMCHIBAIOUIME MPSIMYI0 U OOpaTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, MX Ipapuku U cBoiicTtBa. JluHeilHas
¢dbynkmwms, e€ rpaduk u cBorictBa. KBaapatnunas dynkuus, e€ rpaduk u cBoiictBa. CreneHnHbie (yHKIIUU C HATypaIbHBIMH MOKA3aTeIsIMU 2 U

3, ux rpaduku u cBoicTBa. ['paduku GyHKIUN y= Jx , y= Vx V= |x| .

YucioBble nociaeoBaTebHOCTH. [IoHATHE YKCIIOBOM NOCIIENOBATEILHOCTHU. 3aJaHUe NTOCIIE0BATENbHOCTH PEKYPPEHTHON hopMynnol u Gpopmynoit n-
ro 4WieHa.

Apudmerndeckas U reoMeTpuueckas nporpeccud. QopMynbl n-ro 4ieHa apu(pMeTHdeckoil M reoMeTpHyYecKOl Mporpeccuil, CyMMBbI NEPBBIX 7-
xwieHoB. M3o0pakeHne YiICHOB apu(METHUYECKOW W TEOMETPHUYECKON IMPOrpeccHii TOYKaMH KOOPIAMHATHOM TIOCKOCTH. JIMHEHHBIA H
AKCIOHEHIIMAIBbHBINA POCT. CII0KHBIE MPOIIEHTHI.

BEPOATHOCTDL U CTATUCTUKA

OnucarenbHass cratucTuka. [IpencraBneHne TaHHBIX B BHIe TabOnwi, auarpamM, TpadukoB. CriydaiiHas W3MEHYMBOCTh. CTaTHCTHYECKHE
XapaKTePUCTUKU HAaOOpa NAaHHBIX: cpelHee apudMeTHUecKoe, MearaHa, Haubobliee U HauMEHbIlee 3HaueHus, pa3Max. [Ipencrasienue o
BBIOOPOYHOM HCCIICZIOBAHUH.

Cayuaiinble COOBITHS M BEPOATHOCTD. [[OHATHE O CITydailHOM ONBITE M CITy9aiiHOM cOObITHH. YacToTa CITy4aitHOTO COOBITHSI.

Cratuctuueckuil MOAX0 K MOHITUIO BEPOSITHOCTH. BeposSTHOCTH MPOTHUBOMOOKHBIX coObITH. HezaBucrMble coOBITHS. YMHOKEHUE BEPOSITHOCTEH.
JlocToBepHbIE 1 HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH coObITHI. Kitaccuueckoe onpeienieHne BeposITHOCTH.

XapakTepucTHKa y4e0OHOI 0 mpeaMeTa
AunreOpa Kak coJiep>KaTelbHbIi KOMIIOHEHT MaTeMaTHYeCKOro 0Opa3oBaHusl B OCHOBHOM HIKOJIE€ HalleldeHa Ha (pOPMHUPOBAHUE MATEMATUYECKOTO
anmapara /Ui peleHMs 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, OKPYKaloIIel peaabHOCTH. SI3bIK anreOphl Mo A4epKUBaeT 3HaueHUEe
MaTEMaTHKHU KaK A3bIKa ISl IOCTPOEHUS MAaTEMATUYECKUX MOJIETIEH, TPOLIECCOB U ABJIEHUIN PeaIbHOIO MUpA.
Heab Kypca:

Pa3BuTue BHIYMCINTENBHBIX U (POPMaTIBHO-ONEPATUBHBIX ANreOpanyeckux YMEHUN 10 YPOBHsI, MO3BOJISIFOLIETO YCHEIIHO WCIOJb30BATh UX MPH
pelIeHNH 3a/1a4 U CMEXHBIX IpeaAMeToB ((pu3nka, XuMus, OCHOBBI HH(POPMATUKU U BBIYUCIUTEILHON TEXHUKH U JIp.), YCBOGHHUE armapara
YPaBHEHUI KaK OCHOBHOI'O CPEJICTBA MAaTEMATUYECKOTO MOJEIMPOBAHUS TPUKIIAIHBIX 3aad.

3amaun:



® M3YYHTh CBOMCTBA U TpadUKH dIIEMEHTAPHBIX (PYHKIMHA, YIUTHCS UCIOIB30BaTh (PYHKIIMOHAIBHO-Tpadudeckne mpeacTaBICHUs sl OTMCAHHS
Y aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEM;

pa3BUBaTh MPOCTPAHCTBEHHBIEC IPEACTABICHUS U M300pa3UTEIIbHBIC YMEHHUS,

MOJYYHUTHh HNPCACTABJICHUA O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHPE;

pasBUBaTh JIOTMYCCKOC MBINIJICHUC M pPCYb — YMCHHUSA JIOTUYCCKU 000CHOBBIBATh CYXXICHUA, HPOBOAUTH HCCIIOKHBIC CHUCTEMATU3AllUU,
MIPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI, UCIIOIB30BaTh PA3INYHbIE S3bIKM MATEMATUKU (CIOBECHBIN, CUMBOJUYECKH, rpaduuecKuil) s
HWIUTIOCTpalli, UHTCPIPETAlNN, APTYMCHTAIUU U TOKA3aTCIIbLCTBA,

° (1)OpMI/IpOBaTIa MNpEaACTaBJICHUA 00 HU3Yy4aCMBIX MMOHATUAX U MCTOAAX KaK BaKHEHIITIX CpeaACTBAaxXx MAaTCMATHYCCKOI'0 MOJACIMPOBAHUSA PCAIBHBIX

MPOLECCOB U SIBJICHUI.

He.ﬂl/l H3YyYCHUHA MAaTEMAaTUKHU:

v oBJIaJieHHe CHCTEMOI MAaTeMAaTHYeCKUX 3HAHUI H yMEHUii, HeOOXOMMBIX JUIA IPUMEHEHHS B IPAKTHIECKOM JAEATENBHOCTH, H3yIEHUS
CMCKHBIX TUCHUIIINH, ITPOAOJKCHUA 06pa3OBaHI/I5[;

v\ MHTEJUIEKTYaJbHOEe pa3BUTHE, HOPMHUPOBAHUE YMEHHH TOYHO, IPAMOTHO, apI'YMEHTHPOBAHO U3JIaraTh MBICJH KaK B YCTHOM, TaK U B
MUCHbMEHHOM (hopMe, OBJIaJICHHE METOIaMH TIOMCKA, CUCTEMaTH3alll1, aHaJIi3a, KiJaccuuKanuy HHGOpPMAaIui U3 pa3IMYHbIX HCTOYHUKOB
(BKIIIOUAst y4eOHYIO, CITPAaBOYHYIO JIUTEPATyPy, COBPEMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTHH ),

V' ¢opMupoBaHMe MPeICTABIEHUI 00 HIEAX U METOJaX MaTEMATHKU KaK CPEICTBA MOJIEIMPOBAHUS ABJIEHUN U TIPOLIECCOB;

BOCIIUTAHUE KYJIbTYphl IMYHOCTH, OTHOLIEHUS K MAaTEeMAaTHKe KaK K 4acTH 0OIIeUeI0BeUeCKO KyIbTyphl, IOHUMAaHUE 3HAYMMOCTH MaTeMaTUKH
JUISL Ha
OcHOBHOe cojiep:KkaHue Y4eOHOr0 Kypca ajaredpsnl 9 kiacc:

I'nasal: KBagpaTnunas ¢pynkuus (29 yacon)

Oynkuuu u ux coiictsa (74). KBagpartueiii Tpexuinen (54). Konmponvnasa paboma Nel (11).

Ksanparuunas ¢pynkius u e€ rpaduk (114). Crenennas ¢pynkius. Kopens n-oit crenenu (44). Kowmponvuas paboma Ne2 (14).

Lesan: pacimpuTh CBEICHUS O CBOMCTBAX (PYHKIUI, 03HAKOMHUTH O0YYAIOIIMXCS CO CBOWCTBAMH U IPa)uKOM KBAJAPATUYHON QYHKITHH.

B nauane teMbl cuctemMatu3upyroTcs cBeleHHs O (QyHKiusX. [ToBTOpsitOTCS OCHOBHBIE MOHATHS: (PYHKIIMSA, apryMeHT, 00JacTh ompeAeneHUs
¢dbyukun, rpaduk. J[aroTcs MOHATHSA O BO3pacTaHUM U YObIBAaHWUU (PYHKIIMH, MPOMEKYTKAX 3HAKOTIOCTOSHCTBA. TeM cambIM co3naeTcs 0a3a
JUIS YCBOCHHSI CBOMCTB KBAJIPATHUHOW M CTENEHHON (YHKIMN, a Takxke IS JajbHeiiero yrinyoneHus (pyHKIIMOHATBHBIX MPEICTaBICHUN
MIpH U3yYCHHUH Kypca aiareOphl U Haual aHajau3a.

[ToArOTOBUTENBHHBIM IIArOM K MU3YYEHHUIO CBOWCTB KBaJIpAaTUUHOM (PYHKIIMU SBISETCS TAKXKE PACCMOTPEHHE BOMIPOCA O KBAJIPATHOM TPEXUWICHE U €ro
KOPHSIX, BBIICJICHUH KBaJpaTa IBYWICHA U3 KBAJPaTHOTO TPEXWICHA, PA3IOKEHUH KBAIPATHOTO TPEXUICHA Ha MHOXKHUTEIH.



U3yueHne KBaJpaTUIHON (yHKIMM HAYMHAETCS C paCCMOTpeHHs PYHKIMH y=ax’, eé CBOMCTB M 0COOEHHOCTel rpaduKa, a TakKe JAPYrUX YacTHBIX
BMJIOB KBaJpaTU4YHOM (QyHKIMH — QYHKIMH y=ax>+n, y=a(x-m)>. DT CBEICHHS HMCIOIb3YIOTCS IIPH M3YdEHHH CBOMCTB KBAJPaTHYHOM
(yHKuuM 00mero Buaa. BaxHo, yTo6bl 06yyaromuecs HOHsIM, 4To rpadguk GyHKIMH y = ax> + bx + ¢ MoxeT ObITh HOJTyYeH M3 rpaduka
byHKIIN y = ax’ ¢ IOMOIIBIO JBYX MapajlelbHbIX HepeHocoB. IIpuéMbl mocTpoeHus rpaduka (GyHkuum y = ax>+ bx + ¢
oTpabaThIBAIOTCS Ha KOHKPETHBIX mpuMepax. [Ipm 3ToM 0ocoboe BHMMaHHE CIEAYyeT YACNUTh (OPMHUPOBAHHIO Yy OOYUYAIOMIMXCS YMEHUS
YKa3bIBaTh KOOPJMHATHI BEPLINHBI 1apaloJibl, €€ 0Ch CHMMETPHUH, HAlIpaBJIEHUE BETBEH Mapadoibl.

OOyuaromuecss 3HAKOMSTCSI CO CBOMCTBaMM CTEleHHOW (PyHKIMHM y=X" IpU YETHOM M HEYETHOM HaTypajJbHOM IOKa3aTese n. BBoauTcs nmonsarue

2 = &
kopasV —27 n-it crenenn. OGyuaromuecs JOMKHBI TIOHMMAaTh cMbich 3amucedt Buma V —27,V 81, Onn momyuwaror mpencraBnenme o
HAXOK/ICHUM 3HAYEHU I KOPHS C MOMOIIBIO KAJIBKYJISATOPA, IPUYEM BEIPAOOTKA COOTBETCTBYIONIMX YMEHUI HE TpeOyeTcs.

I'naBa2: YpaBHeHUs1 M HEPABEHCTBA C OJAHOI nMepeMeHHOM (21 yacoB)

VYpasuenue ¢ onnoi nepemenHoit (124). Kowmponvnas paboma Ne3 (14). HepaBenctBa ¢ onHo# nepemenHoit (74). Koumponvnas paboma Ned
(19).

Heab: cucreMaTu3npoBaTh U 000OIMINUTH CBEACHUS O PEUICHUH LENbIX C OJHOM MEePEeMEHHOM, BEIpadoTaTh yMEHUE peuiaTh MPOCTEUIINE CUCTEMBI,
coJiepKalllie ypaBHEHHWE BTOPOM CTENEHM C JByMS MEPEMEHHBIMHM, M TEKCTOBBIE 3aJaud C IOMOIIBIO COCTaBJIEHHS TaKUX CHUCTEM;
BBIPa0OTaTh YMEHHE pelIaTh MPOCTEHIIINE CUCTEMBI, COJIEpKalllie ypaBHEHUE BTOPOM CTETIEHU C ABYMsI IEPEMEHHBIMU, U TEKCTOBBIE 33a4U
C TIOMOIIIBIO COCTABJICHUS TAKUX CUCTEM.

B sToi#i Teme 3aBepimaercs M3ydeHUE PAMOHAIBHBIX YPaBHEHUH C OJHOW MEpeMEHHOW. B CBsI3M ¢ 3TUM MPOBOIUTCA HEKOTOpOE 00O0OIIeHHEe U
yrayOnenue cBesieHui 00 ypaBHEeHUSIX. BBOIATCS MOHATHS LIEJIOT0 pallMOHATIBHOTO ypaBHEHUS U ero creneHu. O0yvaromuecs 3HaKOMSITCS C
pelIeHreM ypaBHEHHI TpeTbheil CTENeHH U YETBEPTOM CTEMEeHH C MOMOINBIO Pa3JIokKEHUS Ha MHOXKUTENIW U BBEACHUS BCIIOMOTaTEIbHOM
nepeMeHHoi. MetoJ1 penieHusl ypaBHEHUN IyTeM BBEACHUS BCIIOMOTATENIBHBIX IIEPEMEHHBIX OyJIeT MHUPOKO UCIOIb30BATHCS NalbHEHIIEM
MIPH PEIICHUH TPUTOHOMETPUUYECKUX, JOrapu(PMUUECKUX U APYTUX BUJOB YpaBHEHUH.

B nanHoi#t TeMe 3aBepliaemMcs U3yuY€HUE CUCTEM YpaBHEHUM C ABYMS. repeMeHHbIMU. OCHOBHOE BHUMAHHE YENSETCS CUCTEMaM, B KOTOPBIX OJIHO
U3 YpaBHEHMH TMEpBOIl CTemeHu, a Apyroe BTOpoil. M3BecTHbIl oOy4arommmcsi crnoco® MOACTAaHOBKM HAXOIUT 37ECh JalbHeilnee
MIPUMEHEHHE U TI03BOJISIET CBOJIUTH PEIICHHE TAKUX CUCTEM K PEIICHUIO0 KBaJAPATHOTO ypaBHEHUSI.

O3HakoMIieHHE OOY4aloONIMXCsA C MPUMEpPaMU CUCTEM YpaBHEHUH C JABYMs MEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHUS BTOPOW CTEIEHH, JOJHKHO
OCYILIECTBIISITHCS C IOCTATOYHON OCTOPOKHOCTHIO M OTPaHUYUBATHCS MPOCTEHITUMU IPUMEPAMH.

[IpuBneueHne M3BECTHBIX OOydarOUUMCS T'paUKOB MO3BOJSET MPUBECTH MPHUMEPHI IPa@HUUEcKOro pemieHus cucteM ypaBHeHHH. C TOMOIIBIO
rpaduyecKkux MpeAcTaBIeHUN MOKHO HArJISAHO TMOKa3aTh OOyYarOIIMMCS, YTO CHCTEMBI JIBYX YpaBHEHHU C IBYMs MepeMEHHBIMU BTOPOI
CTENEHU MOTYT UMETh OJIHO, JBa, TPU, YETHIPE PELICHUS UM HE UMETh PELICHUM.

Pa3paboTanHbIif MaTeMaTHYECKHI arnapar Mo3BOJISET CYIIECTBEHHO PACIIUPUTh KJIACC COJIEPKAaTEIbHBIX TEKCTOBBIX 3a/a4, PEIaeMbIX C TIOMOIIBIO
cUCTeM ypaBHeHMi. DopMHUpOBaHHE YMEHHMIT pelaTh HepaBeHCTBA BHAA aXx> + bx + ¢ > 0, ax’> + bx + ¢ < 0, rae a # 0, ocyIIecTBIAETCS ¢
OTIOpO# Ha cBelleHus O rpaduke KBaapaTUIHON (HYHKIMH (HAMpaBJICeHWE BETBEl MapadoJIbl ee pacioiiosKeHUe OTHOCUTEIHHO ocH OX).



O6yqa10mnecs1 3HAKOMATCA ¢ MCTOAOM MHTCPBAJIOB, C IOMOIIBIO KOTOPOI'0 PEIIAar0OTCA HCCIIOKHBIC pallHOHAJIbHBIC HCPABCHCTBA.

I'naBa 3: YpaBHeHus1 M HepaBeHCTBA C ABYMs IlepeMeHHbIMH (23 4aca)

VYpaBHeHue ¢ IByMs MepeMeHHbIMU U UX cuctembl (164). HepaBeHcTBa ¢ AByMs nepeMEeHHBIMU U UX cucTeMbl (74). Koumponvnas paboma Nes
(19).

Hean: BeipaboTath yMeHHe pemiath MPOCTEUIINE CUCTEMBI, COJIEpKAIlie YpaBHEHHE BTOPOM CTENEHH C JIBYMSI NEPEMEHHBIMH, U HEPABEHCTBA C
JBYMsI TIepeMeHHBIMU. TEeKCTOBBIC 3a/laui C TMOMOIIBIO COCTABJICHUSI TAKMX CHUCTEM; BHIPA0OTAaTh YMEHHE pPEIIaTh MPOCTEHIITNE CHCTEMBI,
coJiepKalie ypaBHEHHE BTOPOH CTETIEHU C IBYMS TIEPEMEHHBIMH, M TEKCTOBBIE 33/Ia4M C IIOMOIIBIO COCTABJICHUS TAKMX CHCTEM.

B nanHO# Teme 3aBepmiaeMcs M3y4eHUE CHCTEM YpaBHEHHH C IBYMs. mepeMeHHbIMA. OCHOBHOE BHUMAaHUE YJENSIETCS CUCTEMaM, B KOTOPBIX OJHO
U3 YpaBHEHMH TMEpBOIl CTemeHu, a JApyroe BTOpoil. M3BecTHBI oOydaromuMmcsi Crnoco0 MOJCTAHOBKM HAaXOJWUT 3JIeCh JalibHeHIee
MPUMEHEHHE U MTO3BOJISIET CBOJANUTH PEIICHNE TAKUX CUCTEM K PEIICHHIO KBAIPATHOTO YPAaBHEHHUSI.

O3HakomIleHHE OOYYaIOMIMXCS C MPUMEPAMH CUCTEM YpaBHEHHI C JBYMs MEPEeMEHHBIMH, B KOTOPBIX 00a ypaBHEHHUS BTOPOW CTENEHH, TOJKHO
OCYIIECTBISITHCS C JOCTATOYHOW OCTOPOKHOCTBIO H OTPAHUIHBATHCS TIPOCTEHIINMU TPHUMEPAMH.

[TpuBnedeHne W3BECTHHIX OOYYarOMUMCS Tpa(HKOB MO3BOJSET MPHBECTH MPUMEPHI I'pa)UUecKOro pelIeHusi chucTeM ypaBHeHHH. C MOMOIIbIo
rpaduUecKuX MpeJICTaBICHUH MOXKHO HAIVIAJHO MOKa3aTh OOy4aroIMMCs, YTO CUCTEMBI IBYX YPaBHEHUH C JIByMs MEPEMEHHBIMU BTOPOI
CTENEHU MOTYT UMETh OJIHO, /IBA, TPU, YETHIPE PELICHUS WIIM HE UMETh PELICHUM.

Omnpenensts, sABISETCA JM Napa 4HMCceN pelIeHHWEeM HepaBeHCTBa. M300pakaTh Ha KOOPAMHATHOM INJIOCKOCTH MHOKECTBO TOYEK, 3aJaBaeMoe
HEpaBEHCTBOM. MIurocTpupoBaTh Ha KOOPANHATHOM MJIOCKOCTH MHOKECTBO PELLICHUH CUCTEMbl HEPABEHCTB.

PazpaOoTaHHbIl MaTeMaTHUECKUI anmapar Mo3BOJIAET CYIECTBEHHO PAaCIIMPUTh KJIACC COJAEP KATENbHBIX TEKCTOBBIX 33/Jau, PEIIaeMbIX ¢ TOMOILBIO
CHUCTEM ypaBHEHUU.

I'naBa 4: IIporpeccuu (17 yacoB)

Apubmernueckas nporpeccus (84). Konmpoavnas paboma Ne6 (149). 'eomerpuueckas nmporpeccus (74). Kowmponavuas paboma Ne7 (11).

Hesb: nate noHATHs 00 apu(METHUECKONH U T€OMETPUUECKOM MPOrpeccusx Kak YUCIOBBIX MTOCIEA0BATEIbHOCTIX 0CO00T0 BUA.

[Ipu u3ydyeHuu TeMbl BBOJAUTCS MOHITHE MOCIEI0BATEIBHOCTH, Pa3bsICHACTCS CMBICI TEPMHUHA «N-H WIEH MOCIe10BaTeIbHOCTHY, BIpaOaThIBACTCS
YMEHHUE HCIOJIb30BATh WHAEKCHOE O0003HadeHHEe. DTH CBEIEHHUS HOCAT BCIOMOTATENbHBIM XapakTep W HCHOJIb3YIOTCS A H3Yy4eHHUs
apu(pMeTHYECKON U TeOMETPUYECKOMN MPOrPEeCCHd.

Pabora ¢ dopmynaMu n-ro wieHa U CyMMBbI NEPBBIX N YWIEHOB MPOrpeccUii, HOMUMO CBOEr0 OCHOBHOI'O HA3HAYEHUs, MO3BOJISIET HEOJHOKPATHO
BO3BpAILlaThCs K BBIUMCIICHUSAM, TOXKAESCTBEHHBIM IIPE00pa30BaHUsIM, PEIICHUIO YpaBHEHUI, HEPaBEHCTB, CUCTEM.

PaccmarpuBaroTcs XapakTepUCTUYECKHE CBOMCTBAa apu(METHUECKOW M TIeOMETPUYECKOM MpOrpeccHil, 4YTo IMO3BOJIET paCIIMPUTh Kpyr
IpeularaeMblx 3ajad.

I'maBa 5: DjieMeHTBI KOMOMHATOPUKH M TeOpPHHU BepossTHOCTel (15 yacoB)

DnemeHThl KoMOMHATOpUKH (8 u). HauanbHble cBeieHUs U3 TEOpUH BeposiTHOCTH (54). Kowmponvras paboma Ne§ (14).



Heab: 03HaKOMUTH 00YYAIOLIUXCS C MOHATUSAMU [EPECTAHOBKH, PAa3MEILEHUS, COUETaHUs U COOTBETCTBYIOLIMMHU (opMyaamMH JUlsl MOJcuUeTa UX
YlCJIa; BBECTU NOHSTHSA OTHOCUTENIBHOM YaCTOThI U BEPOSITHOCTH CIY4aliHOIO COOBITHS.

W3yueHne TeMbl HAYMHACTCS C PEIICHUS 3a/1a4, B KOTOPBIX TPeOyeTcsi COCTAaBUTh T€ WJIM MHBIE KOMOMHAIIMK 3JIEMEHTOB H. MOJICYUTATh UX YHCIIO.
PazpsicHsieTcss KOMOMHATOPHOE TMPAaBHJIO YMHOXKEHHUS, KOTOPOE HCIIOJNHATCS B JAJbHEHIIEM MpH BbIBojAE (popMyn i moacyéra yucia
IIEPECTAaHOBOK, pa3MellleHuid W coueraHui. Ilpu u3ydeHuu naHHOTO MaTepuaiga HEOOXOAMMO OOpaTUTh BHUMaHHE OOy4arOIIMXCS Ha
pasnuure MOHATUN «pa3MEILIEHUE» U «CoueTaHue», cpopMUpPOBaTh Yy HUX YMEHHE ONpPENENsiTh, O KAKOM BUIE KOMOMHALIMN HIET peub B

3aaa4dc.

B nanHoO#i Teme oOydaroniuecs 3HAKOMSTCS C HayalbHBIMU CBEICHUSMHU U3 TEOPUU BEPOSITHOCTEWU. BBOASITCS MOHSATHS «CiaydyailHOE COOBITHEY,
«OTHOCHUTENBbHAS YaCTOTa», «BEPOSTHOCTh CIIY9aifHOTO COOBITHS.
ConeprxaHue y4eOHOro nmpeamera

Ne Conepxanue Yacos B Moay.ab BociuTareabHoi nporpamMmmsl «LHIKoIbHBIA yPOK»
)aboueii np.
Keaaparnunas pyHkuus 29
1 5 MexyHapoJHbIN JEHb
pacnpocTpaHeHus: MaTeMaTUYeCKO rpaMOTHOCTH;
HuTennexryaabHbie
WHTEPHET — KOHKYPCHI «Yuu. Py»;
2 6 MexayHapoaHbIN JIEHb ITKOJIBHBIX OMOIHOTEK (YeTBEPTHIN
MTOHEICIIBHUK OKTSIOPS)
3 10 BoBneueHnue yyamuxcsi B KOHKYPCHYIO aKTUBHOCTb, OJIMMITAAIbI
YpaBHeHHUS] H HEPABEHCTBA € OHOM 21
nepeMeHHOH
4 2 310 ner co aus poxaenus M.B.JlomoHOCOBa;
Enuneni ypok «IIpaBa yenoBekay
5 5 Mesx1lyHapOIHBII 1€Hb CEMBbHU




6 3 HHTtennexTyalibHble HHTEPHET — KOHKYPCHI IO MaTEeMaTHKE
7 7 [Ipenmernas Heneus.
VYpoxk-uzodperarenbcTBo «KapTOUuku MOMOTalKm»;
YpaBHeHUsI U HEPABEHCTBA C IBYMS 23
nepeMeHHbIMH
8 10 [IpenMeTrHbIe ONMMMMUATBL.
Bogiedenne yqamuxcsi B KOHKYPCHYIO aKTHBHOCTD, OJTMMITHATBI
9 9 BcemupHblii 1eHb MaTEMATHKH
IIporpeccuu 17
10 8 Vpok uccinegoBanue «HepaBeHcTBO B kKOcMoce», Opranu3anus
HACTaBHUYECTBA YCIIEBAIOIINX 00yJaromMXCs HaJl
HEYCIEeBaIOLUMU,
11 10 [IpenMeTHbIE OTUMINAIBI.
jieMeHThl KOMOMHATOPUKH U TEOPUH 15
BEPOATHOCTEM
12 5 Bcepoccuiickas akiusa «Bmecre, Bcell ceMben»
13 3 Ypok npoekT: «Bkiiag MaTeMaTukoB B OOETy»
IToBTOpPEHME 6

HTroro B paboueii nporpamme

100 yaca




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311
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