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Pabouass mporpamMmma coctaBiieHa B cooTBeTcTBUU ¢ DenmepanbHbiM 3ak0oHOM OT 29.12.2012 Ne273-®3 «0O06 obOpazoBanum B Poccuiickoit
@enepanun», TpeOoBaHusIMU DenepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa OCHOBHOTO oOmiero oOpaszoBaHus. Ilporpamma
COOTBETCTBYeT NoJoxkeHMsiM DenepalbHOTO TOCyIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOTO OOMmIEr0 OOpa3oBaHHs, B TOM 4YHCIE
TpeOOBaHUAM K pe3yiabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHOM MpOrpaMMbl, (yHIAMEHTAIBHOMY SJIpy COJepXaHus oOiiero oOpazoBaHus,
[IpuMepHOI1 mporpaMMe 10 MaT€MaTHKE.

[Iporpamma oTpakaer wupaen mosiokeHuss KoHIenuuu mTyXOBHO-HPABCTBEHHOTO PAa3BUTHS M BOCHUTAHUS JIMYHOCTH TpaxkaanuHa Poccuw,
[Iporpammbl hopmMupoBaHUs YHUBEPCAIBbHBIX yueOHBIX nedcTBHil (YY), cOCTaBIAIOMMX OCHOBY JIJIi CAMOPA3BUTHUS M HEMPEPHIBHOTO 0Opa3oBaHMUS,
BBIPAOOTKH KOMMYHHKATHBHBIX KaYECTB, IIEJIOCTHOCTH OOIIEKYIHTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS yUAIIHXCS.

Pabouass mporpamma paszpaboTaHa B cooTBeTCTBUM ¢ DenepalnbHbIM TOCYJapCTBEHHBIM OOpa30BaTeNIbHBIM CTaHAApTOM OCHOBHOTO 0OIIEero
00pa3zoBaHus1, HA OCHOBE MPUMEPHON OCHOBHOW 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHus 10 MaTeMaTuke (0100peHo dhenepaabHbIM
y4eOHO-METOMYECKUM 00beTnHEeHnEeM 10 001eMy oopazoBanuto. [Ipotokos Nel/15 ot 8 anpens 2015r.)

[Iporpamma cooTBeTCTBYeT TpeOoBaHUSIM K CTpykType mporpamm, 3asBieHHbIM B DPI'OC (Ilpukaz MwuHuctepcTtBa 00pa3oBaHUsS W HAyKH
Poccuiickoit ®eneparuu ot 31.12.2015 Nel577 «O BHeceHMHM M3MEHEHHH B (efepalbHbI TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO
obmrero oOpa3oBaHusl, YTBEPKJICHHBIA MPUKa3oM MuHHCcTepcTBa 00pa3oBaHus W Hayku Poccmiickoit ®eneparuu ot 17.12.2010 Ne1897»), BkitouaeT
MOSICHUTENBHYIO 3allUCKY, IUIAHUpYeMble pe3yjbTaThl OCBOCHMs IpeameTra «Anrebpa» B 7-9 kiaccax, coAepikaHHe MpeAMeTa C MEepeyHEeM pa3/esioB,
TeMaTU4ecKoe MIaHUPOBaHHE C yKa3aHHUEM KOJIMYECTBA YaCOB, OTBOJUMBIX HA OCBOCHHE KaXKJIOU TEMBI.

Paboyas mporpamma coctaBiieHa Ha OCHOBE aBTOpckoil mporpammbl T. A. BypmuctpoBoii. Anre6pa. COopHUK pabodux mnporpamMm 7 — 9 KIIAcChl:
rocobue I yauTenen oonieoOpazoBarenbHbIX opranu3aiuii/ coct. T.A. bypmuctposa. — 2-¢ u3a. - M.: IIpocBemenue, 2019.

VYyeonnkn MakaperueB FO.H., Munmgiok H. I'., HemkoB K. WI. U ap. «Anrebpa 7 ki1.», «Anredpa 8 xi1.», «Anredpa 9 ki.» — M.:IIpocBemenue,
2019

Co3zHarenbHOE OBJIAJICHHE YYAIUMUCS CHCTEMOM anreOpanyecKux 3HaHUM U yMEHH He0OX0IMMO B IIOBCETHEBHOM MKU3HU JJIs1 U3YUEHUST CMEXKHBIX
JUCLUILTAH U MPOIOJDKEHHS 00pa30BaHus.

[IpakTHyeckas 3HAYMMOCTh IIKOJBHOTO Kypca anreOpsl OOyClOBIEHAa TeM, 4TO €€ OOBEKTOM SBISIOTCA KOJWYECTBEHHBIE OTHOIICHUS
JNeCTBUTENHHOTO MHUpa. MaTemaTruyeckasi MOAroTOBKa HEOOX0AMMa Ui MOHUMAHUS MPUHIUIIOB YCTPOWCTBA U MCIOJIb30BaHUS COBPEMEHHOUN TEXHHKH,
BOCIIPUSITUSI HAYYHBIX U TEXHUYECKUX MOHATUN U uaeil. MaTtemaTka sSBISETCS S3bIKOM HayKd U TeXHUKU. C €€ MOMOIIbI0 MOJCTUPYIOTCS U U3YYarOTCs
SIBJICHUS U TIPOIIECCHI, POUCXOIAIIUE B TIPUPOJIE.

Anrebpa sSBISIETCS OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA OOECIeurBaeT W3ydeHHe OPYTUX AUCUUILINH. B mepByro ouepens 3ToO
OTHOCHUTCSI K MpeAMeTaM eCTeCTBEHHOHAYYHOTO IIMKJA, B YaCTHOCTU K (u3uKe. Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS y4YalIuxcs Mpu oOydeHHH aiaredpe
CHOCOOCTBYET YCBOGHUIO MPEIMETOB TYMaHUTAPHOTO 1MKIIA. [IpakTHueckue yMeHHs M HaBBIKH aNre0pandeckoro XapakTepa HeoOXO0UMBbI Ui TPYIOBOU U
npodeccruoHaNbHOM MOATOTOBKH IIKOJIHHUKOB.



Pa3BuTHe y yuammxcs npaBUIBHBIX MPEICTABICHUN O CYITHOCTU U MPOUCXOKICHUH alreOpanmdecKux aOCTpakIuil; COOTHOIICHUH PeaTbHOTO H
UJICATLHOTO; XapaKTepe OTPaKCHHS MATeMaTUYeCKOW HAYKOUW SIBICHHA M TPOIECCOB pPEaJbHOrO MHpa, MeCTe aireOpsl B CHUCTEME HAyK W POJIU
MaTeMaTHYeCKOT0 MOJCIMPOBAHUS B HAYYHOM IMO3HAHMH M B MPAKTHKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS yUAIIUXCA M KadecTB
MBIIUICHUSI, HEOOXOIUMBIX JUISI a/IallTallik B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIIECTBE.

TpeOys OT ydamuxcs YMCTBEHHBIX M BOJICBBIX YCHJIMH, KOHIIEHTPAIIMA BHUMAHHS, aKTHBHOCTH Pa3BHTOTO BOOOpaKEHHWs, ainredpa pa3BUBACT
HPABCTBEHHBIC YEPTHI TMYHOCTH (HACTOWIMBOCTh, OTBETCTBEHHOCTD, TPYIOJIFOONE, TUCIUILINHY U KPUTHYHOCTD MBIIIJICHHS ) U YMEHUE apT'yMEHTHPOBAHHO
OTCTaMBaTh CBOM B3TJISA/IBI U YOCIKICHHS, a TAK)KE CTIOCOOHOCTh MPUHUMATh CAMOCTOSITCIIHHBIC PEIIICHHS.

Nzyuenune anreOpsl, GyHKIUNA, BEPOSATHOCTH U CTATUCTUKH CYIIECTBEHHO PACHIUPSIET KPYro30p yJalluxcs, 3HaAKOMs UX ¢ HHAYKIIUEH U JeTyKIIH e,
00001IeHNEM U KOHKPETH3allMel, aHaJIM30M U CHHTE30M, KiaccuduKaiuend M CUCTeMaTU3aluel, abcTparupoBaHHEM, aHajorued. AKTHUBHOE
WCIIOJIb30BAaHME 33/1a4 Ha BCEX ATanax yueOHOTO MpoIlecca pa3BUBAET TBOPUECKUE CIIOCOOHOCTH IMKOJIBLHUKOB.

N3yuenune anreOpsl mo3BossieT GOPMHUPOBATH YMEHUS M HABBIKM YMCTBEHHOTO TpyJa — IUJIAHUPOBAHHME CBOEH pabOTHI, MOMCK PallMOHAIBHBIX
MyTei e€ BBITIOJIHEHH S, KPUTHYECKYIO OIIEHKY Pe3yJbTaToB. B mporiecce n3ydeHus anreOphl MIKOJIBHUKN JTOJDKHBI HAYYUTHCS M3J1araTb CBOM MBICTIH SICHO U
HCUYEPIBIBAIOIIE, IAKOHUYHO U EMKO, TPUOOPECTH HAaBBIKK YETKOTO, aKKypaTHOTO M TPAaMOTHOTO BBITIOJIHEHUS MAaTEMATHYECKUX 3aIUCEH.

Baxneiimeit 3agadell MIKOJBHOTO Kypca aireOphl SBISIETCS Pa3BUTHE JIOTUYECKOTO MBINUICHHS ydammxcsa. CamMu OOBEKThI MaTeMaTHYECKUX
YMO3AKJIFOUCHUI U TIPUHSTHIC B anreOpe npaBuiia UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT ()OPMHUPOBAHUIO YMEHUH OOOCHOBBIBATH U JIOKA3BIBATh CYXK/ICHUS,
MIPUBOJUTE YETKUE OTPEACIICHUSI, PA3BUBAIOT JIOTUYECKYI0 MHTYUIIUIO, KPATKO M HATJISATHO PACKPBIBAIOT MEXAHWU3M JIOTHYECKUX MOCTPOCHUN M ydaT UX
MIPUMEHEHHUIO.

Tem cambim anreOpa 3aHUMAET OJIHO U3 BEAYIIUX MECT B OPMUPOBAHUN HAYYHO-TEOPETUUECKOTO MBIIIJICHUS IIKOJIBHUKOB. PackpbiBasi BHyTPEHHIOIO
rapMOHUIO MaTeMaTUKH, (POpMUPYs MOHUMAHHE KPACOTHI M U3SIIECTBA MaTEMAaTHUECKUX PACCYX ACHUM, anredpa BHOCUT 3HAUNTENIbHbIN BKJIa/ B
ACTETUYECKOE BOCIIUTAHNE YUAITUXCS.

Paboyas mporpamma mo anrebpe cocrtaBieHa ¢ yuétoM Paboueit mporpammel Bocniutanus MBOY «BuHorpamoBckas cpefHsis mKojay (MpOTOKOJ
nenarorndeckoro coera Ne 6 ot 31.05.2021r.) yrBepxkaéunoit mpukazom Ne 107/1 ot 02.06.2021r. u PaGoueit mporpammbel Bocnutanus MbOY

«BuHoTpamoBcKas cpedHss IIKOJIa» ¢ W3MEHEHUSMH W JIOTOJHEHUSMHU (TpoTokoia memarormdeckoro cosera Ne 11 ot 10.08.2022r.) yrBepkagHHON
npukazoMm Ne 190 ot 15.08.2022r.

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEJIMETA

TpeboBanus K pe3ynbTaTaM OCBOCHMs Kypca ajiredpa B 7-9 kiaccax onpelesisitoTcsl KIFOYeBbIMU 3a/ladaMu 001ero oopa3oBaHus, OTPaskatoLUIMMU
UH/MBUyaJIbHbIE, OOLECTBEHHbIE U TOCYIapCTBEHHBIE MOTPEOHOCTH, U BKJIIOYAIOT JIMYHOCTHBIE, METAPEAMETHBIC U MPEIMETHbIE PE3YJIbTaThl OCBOCHUS
npeamera. [IporpamMma obecrieurnBaeT 10CTHKEHUE CIIETYIOUX PE3YJIbTaTOB OCBOEHUS 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 001IEro 00pa3oBaHus:
JUYHOCMHbLE:
1) chopMHPOBAHHOCTH OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH OOyyaroIMXcs K CaMOpa3BUTHIO U CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBALIUHU K OOY4EHUIO U T10-
3HaHUIO, BBIOOpY JaibHeimero oOpa3oBaHus Ha 0a3e OpPUEHTUPOBKM B MHpe mpodeccuil U NpodecCHOHATIBHBIX MPEANOUYTECHUH, OCO3HAHHOMY
MOCTPOEHUIO MHIMBUyaIbHOI 00pa3oBaTeabHOM TPAEKTOPUH C YUETOM YCTOWUYMBBIX O3HABATEIBHBIX HHTEPECOB;



2) chOopMHPOBAHHOCTH IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKY;

3) chopMHUpPOBaHHOCTP KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLICHHMM M COTPYAHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMU W MJAIIINMH, B
00pa30BaTeIILHOM, 0OIIECTBEHHO TIOJIC3HOH,

y4eOHO-HCCIIeI0BATEIbCKON, TBOPYECKON M JPYTUX BUJAX JIEATEILHOCTH;

4) ymeHue SICHO, TOYHO, TPAaMOTHO M3J1araTb CBOM MBICIM B YCTHOM M NHUCBMEHHOM pe4M, NOHMMATh CMBICI MOCTaBJICHHOM 3ajaud, BBICTpauBaTh
apryMeHTaluo, IPUBOIUTH IPUMEPHI U

KOHTPIIPUMEPHI;

5) mpencraBiieHHE O MaTeMaTHYeCKOW Hayke Kak cdepe 4HeToBEeUeCKOW ACSTeNbHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH IS DPa3BUTHUSA
LMBUJIU3ALUY;

6) KpUTHYHOCTH MBIIJICHHUS, YMEHHE PACIIO3HABATh JIOTUYECKHU

HEKOPPEKTHBIE BbICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (PaKTa;

7) KpeaTUBHOCTb MBIIJICHUS, MHUIIMATUBA, HAXOJUMBOCTh, aKTUBHOCTb IIPH PEIICHNHU alredpandeckux 3ajaay;

8) yMeHue KOHTPOJIHUPOBATH MTPOLIECC U pe3yabTaT y4eOHON MaTeMaTHUeCKOH e TeIbHOCTH;

9) cnocoOHOCTh K AMOLMOHAILHOMY BOCIPUSATHIO MaTEMaTUYECKUX 0OBEKTOB, 3aj1a4, PELIEHUH, pacCcyXIeHUH.
Memanpeomemuuple:

1) yMeHHne caMOCTOSTENbHO TUIAHUPOBATh aJbTePHATUBHBIC MYTH JTOCTUXKEHUS IieJiel, 0CO3HAHHO BbIOMpaTh Hanboliee 3PpPeKTUBHBIE CIIOCOOBI PEIIEHUs
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

2) yMEHHE OCYIIECTBIISATH KOHTPOJIb 110 Pe3yJIbTaTy U MO cnocoly AeCTBUS Ha yPOBHE MPOU3BOJILHOTO BHUMAaHHS U BHOCUTH HEOOXOAUMbIE KOPPEKTUBHI,
3) yMeHue aJeKBaTHO OLEHUBATh IMPaBUJIBHOCTh WM OIMIMOOYHOCTH BBHIMNOJHEHHS y4yeOHOW 3amaud, €€ OOBEKTUBHYIO TPYJHOCTb M COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHUS,

4) oco3HaHHOE BIAJICHUE JIOTMUYECKUMU JEHCTBUSMU OIpENENICHUs TMOHATHH, OOOOIIeHMs, YCTAaHOBJIEHMs aHAJIOTHUN, KiIacCU(pUKAlMM Ha OCHOBE
CaMOCTOSITEJILHOTO BBIOOpa OCHOBAHUI

U KpUTEpPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBA3EH;

5) ymMeHHe yCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIE CBS3HM; CTPOUTH JIOTUYECKOE DPACCYXKICHHE, YMO3aKiIoueHue (MHIYKTUBHOE, ACTYKTUBHOE U IO
aHAJIOTUH) U BBIBObI;

6) yMeHUe co3[aBaTh, IPUMEHATh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA, MOJEIN U CXEMBI JJIs peuleHHs] y4eOHBIX U MO3HABATEIbHBIX
3azay;

7) yMeHue OpraHHu30BHIBATh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO AEATEIBHOCTh C YUMTEJIEM M CBEPCTHHKAMU: OMpPEJENATh IENU, paclpeeieHne
GyHKIMI U poJiell y4acTHHUKOB, B3aUMOJIEHCTBUE W 00IIMe crnocoObl paboThl; yMeHHE pa0doTaTh B TpYIIE: HaXOAWUTh O0Ilee pelieHHe U pa3peliaTh
KOH(IUKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMIA U y4€Ta UHTEPECOB; CIYIIATh MapTHEPA; GOPMYIUPOBATH, APTYMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) cdopMHpOBaHHOCTE Y4yeOHON U OOIIENONB30BaTEIbCKOW KOMIIETEHTHOCTH B 00JAaCTH HCHOJBb30BaHUA HH(OPMAIMOHHO-KOMMYHHUKALIMOHHBIX
texnosnoruit (MKT-koMmereHTHOCTH);

9) nmepBoHayalbHBIE MPEACTABICHU 00 UAEAX M O METOJAaX MAaTeMaTHKH Kak 00 yHUBEPCAIbHOM S3bIKE HAYKM M TEXHHUKH, O CPEACTBE MOJICIUPOBAHMS
SIBJICHUM U IIPOLIECCOB;



10) ymeHue BUIETh MaTEMaTHUYECKYIO 3a7]a4y B KOHTEKCTE MPOOJIEMHON CUTYalluy B APYrUX TUCHUILIMHAX, B OKPYXKAIOIIEH JKU3HU;

11) ymeHune HaXoIUTh B Pa3IMYHBIX UCTOUYHUKAX MH(OPMAINIO, HEOOXOAUMYIO ISl PELICHUS MaTeMaTUYeCKUX MPOoOieM, U MPEJCTABIAThH € B MOHATHOM
(dbopMe; TPUHUMATH PEIICHUE B YCIOBHIX HE TIOJHOW U M30BITOYHOM, TOUHOU U BEPOSITHOCTHON MH(POPMAITUH;

12) ymeHue noHMMaTh U UCIOJIb30BATh MAaTEMATHUECKUE CPEACTBA HATJISJHOCTU (PUCYHKH, YEPTEXKH, CXEMbI U JIp.) Ul WUIIOCTPALMK, HHTEPIIPETALINY,
apryMeHTaluu;

13) ymeHue BBIABUTATh TUTIOTE3BI MIPU PELICHUN YIE€OHBIX 33724 U TIOHUMATh HEOOXOIMMOCTh MX IPOBEPKH;

14) ymeHue npuMeHsATh UHAYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI PACCYXKACHUM, BUJIETh Pa3JIMUHbIE CTPATETUN PEILICHUS 3a/1a4;

15) noHMMaHue CyIIHOCTH aITOPUTMHUYECKUX MPEANUCAHUN U YMEHUE AEHCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM;

16) ymeHue caMOCTOSITEIbHO CTaBUTh 1€JIH, BEIOUPATh U CO3AaBaTh aJlTOPUTMBI JJISl PELIEHHs yueOHbIX MaTeMAaTUYECKUX MPOOIeM;

17) ymeHue miaHupoBaTh U OCYIIECTBIIATH AEATEIbHOCTh, HANPABICHHYIO Ha PELICHHE 3a/1a4 HCCIIEI0BATEIbCKOTO XapaKTepa.

npeomemmole:

1) ymenue paboTaThb ¢ MaTeMaTH4YECKMM TEKCTOM (CTPYKTypHpOBaHHE, W3BJI€YEHHE HEOOXOIUMOM MH(OpMAIHK), TOYHO U TPaMOTHO BBIPa’KaTh CBOU
MBICIIH B YCTHOW M NHCbMEHHOH peuu, NPUMEHSsS MaTeMaTH4YeCKYyl0 TEPMUHOJIOTHUIO M CHMBOJHKY, HCIOJIb30BaTh Pa3IMYHBIE SI3BIKM MaTeMAaTUKU
(croBecHBIN, CUMBOJMYECKHH, rpaduueckuii), 000CHOBBIBATh CYXIE€HHUS, TPOBOAUTH KiIacCU(UKALIMIO, JOKa3bIBATh MaTEMaTHUYECKHUE YTBEPIKICHUS;

2) BnaseHue 0a30BBIM TMOHATUHHBIM aNapaTOM: UMETh MPEACTAaBIEHUE O YHUCIE, BIAJCHHE CHMBOJBHBIM SI3bIKOM aireOpbl, 3HAHHE 3JIEMEHTapHBIX
(YHKIIMOHATBHBIX 3aBUCUMOCTEH,

(GopMHUpOBaHHE MPEACTABIEHUM O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHpPE U O Pa3jIMYHbIX CIOCO0AaX MX HM3y4EeHUs, 00 0COOEHHOCTAX
BBIBOJIOB U IIPOTHO30B, HOCAIIMX BEPOATHOCTHBIN XapaKTep;

3) yMeHHe BBINOJHATH alredpandeckue npeoOpa3oBaHUs PALMOHANBHBIX BBIPQXKEHUH, MPUMEHATh UX IJI PELICHHUs Y4eOHbIX MAaTEeMAaTUYECKUX 3a7ad U
3aJja4y, BO3HUKAIONUX B CMEXKHBIX YU4EOHBIX MpeaAMETax;

4) yMeHue NO0Jb30BATHCA MAaTEMaTHUECKUMH (GOpMyJaMH M CaMOCTOSITEIbHO COCTABIATH (OPMYJIbl 3aBUCHUMOCTEH MEXIy BEIMYMHAMU Ha OCHOBE
0000I11€HUS YaCTHBIX CIy4aeB U HKCIIEPUMEHTA;

5) yMeHue pemiath JUHEHHbIC U KBAaJpaTHbIC YPaBHEHMsI M HEPABEHCTBA, a TAK)KE IIPUBOAMMBIE K HUM YPaBHEHMsI, HEPABEHCTBA, CUCTEMbI; IIPUMEHSITh
rpaduyecKue MpeACTaBICHUs AJs PEILICHUs U UCCIe0BaHUs YPaBHEHHM, HEPAaBEHCTB, CUCTEM; IIPUMEHSTh MOJyYeHHbIE YMEHUS AJS PEIICHUs 3a7ad U3
MaTE€MaTHKHU, CMEKHBIX IIPEIMETOB, IPAKTUKU;

6) oBnajieHUe CUCTEMOM (PYHKIMOHAIBHBIX MOHATUH, (PYHKIMOHAIBHBIM SI3BIKOM U CHUMBOJIMKOH, yMEHHE CTPOUTh rpaduku (pyHKUUH, ONUCBHIBATH UX
CBOICTBA, UCHOJIB30BATh (YHKIMOHAIBHO-TpapUUecKre NpeCTaBICHUs U1 ONMCAaHMs U aHaIM3a MaTEeMaTHUECKUX 3aJlay M peallbHbIX 3aBUCUMOCTEH;

7) OBIaJeHHE OCHOBHBIMU CHOCOOAMHU HpPEJCTABICHHUS M aHAIU3a CTATUCTUYECKUX [AHHBIX; YMEHHE pellaTh 3a/aud Ha HaxX0XJEHHE YacTOThl U
BEPOATHOCTH CIy4alfHBbIX COOBITHIA;

8) yMeHre NpUMEHSATh U3YYCHHbIE MOHATHS, PE3yJAbTaThl 1 METO/IbI IIPU PEIIEHUH 3a/1a4 U3 PA3JIMYHBIX pa3ZesioB Kypca, B TOM 4HCe 3a/a4, He
CBOJSIIMXCSA K HEITOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

IIVIAHUPYEMBIE PE3YJIbTATBI N3YUYEHUSA KYPCA AJITEBPBI B 7—9 KIIACCAX
PAIIMOHAJIBHBIE YN CJIA

BbImycKkHUK Hay4uTCS:



1) noHuMaTh 0COOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHHS,

2) BIIAJETh MOHATUSIMMU, CBSI3aHHBIMU C JIEJTMMOCTBIO HATYPAJIBHBIX YUCEIT;

3) BeIpakaTh YKMCIia B SKBUBAJICHTHBIX (popMax, BEIOMpasi HanOoJiee MoAXO SN B 3aBUCUMOCTH OT KOHKPETHOM CUTYallNu;

4) cpaBHUBATh U YIIOPSAAOYUBATh PALlMOHAIIbHBIE YHCIA;

5) BBINOJHATH BBIYUCIIEHUS C pAllUOHAIbHBIMU YUCIIAMU, COUYETAasl YCTHBIE U MUCbMEHHBIE TPUEMBI BBIYUCIIEHUH, IPUMEHSTH KaJIbKYIISITOP;

6) KCII0JIb30BATh MOHATHS U YMEHHS, CBA3aHHbBIE C MPOIOPLHOHATBHOCTHIO BEJIUYMH, IIPOLEHTAMH B XOJI€ PELICHMs] MaTeMaTUYeCKUX 3a/1ad U 3a7ay U3
CMEXHBIX [TPEIMETOB, BBIIIOJIHATH HECIIOKHbIE IPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 603modcnocms:

7) NO3HAKOMUMBCS ¢ NOZUYUOHHBIMU CUCEMAMU CUUCTEHUS C OCHOBAHUAMY, omauyHbiMu om 10;

8) yenyoumo u pazeums npeoCmasieHusi 0 HamypaibHbIX YUCLAX U CGOUCMBAX ONUMOCTIU,

9) Hayuumbca UCnOIL308aMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUS, NPUOOPECMmU NPUBLIYKY KOHMPOIUPOBAMb GbIYUCTEHUS, 8b10Upas NOOXOOAUUL

0151 cumyayuu cnocoo.
ﬂEﬁCTBMTEJ]beIE YUCJIA

BBITTyCKHHK HAyIUTCS:
1) ucroib30BaTh HaYATBHBIC TIPEJICTABICHHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCEI;
2) BIIaJeTh MOHATHEM KBAJAPATHOTO KOPHSI, IPUMEHSTH €0 B BEIYHCICHUSIX.
Buvinycknux nonyuum 603moxcHocms.:
3) pazsumsv npedcmasieHue 0 YUcie U YUCL08bIX CUCIIEMAX OM HAMYPALbHBIX 00 OCUCMBUMENbHBIX YUCE, O POIU GLIYUCTEHULL 8 Hel08eHeCKOl NP aKmuKe,
4) pazeumo u yenyoums sHaHUs 0 0eCAMUYHOU 3aNUCU OeUCBUMENbHBIX Yucel (nepuooudeckue u Henepuoouyeckue opoou).
MN3MEPEHUSA, IPUBJINXEHUSA, OHEHKA
BEITyCKHUK Hay4UTCS:
1) ucronp30BaTh B X0JI€ PEIICHUS 3a/1a4 JIEMEHTAPHBIE MPEJICTABIICHUS, CBA3aHHbIC C MPUOIMKEHHPIMHA 3HAYCHUSIMH BEJTMUWH.
Buvinycknux nonyuum 603modcnocms:
2) noHsmb, 4MO UUCNOBble OAHHbIE, KOMOpble UCHOIL3YIOMCSA Olsl XAPAKMEPUCMUKU 00BEKMO8 OKPYICaAloujeco Mupd, AGIAI0MCS NPeuMyujecCmeenHo
NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOEPAHCAWUXCS 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MOJNCHO CYOUMb O NOSPEeUHOCmU
NpUOIUIICEHUSL,

3) nouamos, Umo nocpewHoOCms pe3yIbmama 8bIYUCIeHUL 00NHCHA ObIMb COUSMEPUMA C NOSPEULHOCINBIO UCXOOHBIX OAHHBIX.
AJITEBPAMYECKHUE BBIPAYKEHU S

BbINyCKHUK HAydUTCS:

1) BIasieTh MOHATHIMH «TOKIECTBOY», KTOXKJACCTBEHHOE MPeoOpa3oBaHuey, peliaTh 3a/1a4u, CoIepKaiine OyKBeHHbIC JaHHbIC; pab0TaTh ¢ (GOPM yIIaMH;

2) BBIMOJIHATH MPEOOPA30BaHMSI BEIPAKCHUH, COJIEPIKAIIUX CTEIICHH C LEIBIMH NOKa3aTesIMA U KBaJPAaTHBIC KOPHU;

3) BBINOJHATH TOXJIECTBCHHBIC MPEOOpPA30BaHMs PAIMOHAIBHBIX BBIPRKCHUU Ha OCHOBE IMPAaBHWJ JCHCTBUN HajJ MHOTOWICHAMH M alreOpanvecKUMU
Ipo0OsIMHU;

4) BBIMOJIHATH PA3JI0KCHUE MHOTOUJICHOB HA MHOXHTEJIH.

Bbll’lyCKHMK noxyvyum 603MOMCHOCMDb.!



5) Hayuumuvca LINOAHAMbD MHO2OULA208blE NPEO0OPA3Z0BAHUSL PAYUOHATLHBIX BbIPANCEHUT, NPUMEHSA WUPOKULL HAOOP CnOCOD08 U NPUEMO8,
6) npumensmbs MoONCOeCMBeHHble NPeodpa3osanusi O peulenus 3a0ay U3 PA3IUYHLIX  pasoenos Kypca (Hanpumep, 0N  HAXOJHCOEHUs
Haubo1bue20/HauUMeHbULe20 3HAYEHUS BbIPANHCEHUSL).
YPABHEHUSA
BBITTyCKHHUK HAyIUTCS:
1) pemats OCHOBHBIC BH/IbI PAIIHOHATBHBIX YPABHEHUH C OJTHOM MEPEMEHHOM, CHCTEMBI IBYX YPaBHEHUI C IBYMS IIEPEMCHHBIMU;
2) IOHUMATh YpaBHEHUE KaK BAKHEHIITYI0O MATEMATUYCCKYIO MOJICIh JUISl OTMMCAHMS U U3YYEHHUSI PA3HOOOPA3HBIX PEATbHBIX CUTYAIlWi, peliaTh TEKCTOBBIC
3a/1auu aNreOpandecKuM METOIOM;
3) mpuMeHSTh rpaduuecKre MPeCTaBICHUS TSI UCCIICIOBAHNS YPaBHEHUM, UCCIICOBAHMS U PEIICHHUS CHCTEM YPaBHEHUH C IBYMS TIEpEMEHHBIMU.
Buvinycknux nonyuum 603mModxcHocms:
4) osnadems cneyuanrbHbIMU RPUEMAMU PEUEHUs] YPABHEHULL U CUCTNEM YPABHEHUN, Y8EPEeHHO NPUMEHAMb annapam ypasHeHutl OJis peuleHUs.
PA3HO0OPA3HBIX 340aY U3 MANEMAMUKU, CMENHCHBIX
npeomemos, NPakmuKu,
5) npumenams epaguueckue npedcmasieHus Ons UCCAEO08AHUS YPAGHEHUL, CUCTEM YPABHEHUL, COOepHcauux OyKeeHHble Kodhduyuenmeol.
HEPABEHCTBA
BBITTyCKHHUK HAYIUTCS:
1) nOHUMAaTh ¥ MPUMEHSTH TEPMHHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C OTHOIIICHHEM HEPAaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;
2) pemaTh TMHEHHBIC HEPABEHCTBA C OJHOM IMEPEMEHHOMN U MX CHCTEMBI, peliaTh KBajpaTHbIC HEPABEHCTBA C OMIOPON HA IpaUIeCKue MPEICTaBICHHUS;
3) IpUMEHSITh amnmapar HepaBEeHCTB LTS PEIICHHS 3a1a4 U3 Pa3IMYHBIX Pa3/IeiioB Kypca.
Buinycknux nonyuum 603mMoicHOCmb HAYUUMbCAL:
4) paznoobpaszuvim npuémam 0oKa3amenbCmea HepaseHcme,; Y8ePeHHo NPUMEHANMb ANNapam Hepasencms 0/ peuleHus pa3Ho0OPA3HbIX MAMeMAmu4ecKux
3a0ay U 3a0a4 U3 CMENCHbIX
npeomemos, NPakmuKu,
5) npumenams epaguueckue npedcmasieHuss 01 UCCAEO0B8AHUSL HEPABEHCME, CUCTNEM HePABEHCME, COOepIcauux OyKeeHHble KOIpduyueHmupi.
OCHOBHBIE IIOHATHS. YNCJIIOBBIE @ YHKIIUN
BBITyCKHUK HAy4UTCS:
1) mOHMMATh ¥ UCTIOIB30BaTh (DYHKIIMOHAIBHBIC IOHATHS U SI3bIK (TCPMHHBI, CHMBOJIMUECKHE 0003HAUCHHUS );
2) CTpOUTh TpapUKH FIEMEHTAPHBIX (DYHKIIMIA; UCCIIETOBATh CBOMCTBA YMCIOBBIX (DYHKIIUII HA OCHOBE M3YUEHHsI OBEICHUS MX rpa(UKoB;
3) noHuMaTh (YHKIHMIO KaK Ba)KHEHIIYIO MaTEMaTHUYECKYKH MOJIENb JUIS OIKMCAaHUS TIPOIECCOB U SIBJICHUH OKPYXKAWOIIEr0 MHpa, NPHUMEHSTh
(GYHKIIMOHATBHBIHN SI3BIK ISl OTIMCAHMSI U KCCIICIOBAHUS 3aBUCIMOCTEH MEXTYy (PU3UUCCKUMU BETUINHAMH.
Buinycknux nonyuum 603mModicHoCmb HAYHUMbCL:
4) nposooums uccied08anus, CEI3aHHbBIE C U3YUEHUEM CEOUCME (DYHKYUL, 8 MOM YUCLE C UCNOIb308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3YYUEHHBIX
@yukyul cmpoums Oonee crodcHble 2papuKu (KyCOUYHO-3a0aHHbLE, C «BbIKOJOMBIMUY MOYKAMU U M. N.);

5) ucnonwvzoeams yHKyUOHAILHBIE NPEOCMABLEHU U CEOUCMEA PYHKYUL O peUuleHUs MamemMamuyeckux 3a0a4 U3 pasiuiHulX pazoenos Kypca.
YU CJIOBBIE ITOCJIEJOBATEJIBHOCTH



BeinyckHUK Hay4duTes:
1) nOHUMATh U HCIIOJIB30BATh A3BIK MOCIE0BATEILHOCTEH (TEPMUHBI, CHMBOJINYECKHE 0003HAYCHNU);
2) npuMeHATH (POPMYIIBI, CBSI3aHHBIE C apU(METHUECKON U TEOMETPUIECKOM MPOTPeccHeid, U anmapar, cOPMUPOBAHHBIN MTPH U3YyYEHUH APYTHX Pa3/IeioB
Kypca, K PEIICHUIO 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAIbHON KU3HH.
Buinyckuux nonyuum 603MOHCHOCMb HAYYUMBCA:
3) pewiamv KoMOUHUPOBAHHbBLE 3A0AYU C NPUMEHEHUEM hOPMY N-20 YNeHA U CYMMbl NEPBbIX N YIEeHO8 APUPMemuueckoll U 2e0Mempuyeckoli npozpeccull,
NPUMEHSAS NPU IMOM ANNApam YpaeHeHUll U HepaseHcme;
4) nonumame apupmemuueckyro u 2eoMempuiecKyro npocpeccull Kak GYHKYuu HamypaibHo20 ap2yMeHma,; CeA3vléams apumemuyeckyo Iporpeccuro ¢
JIMHEWHBIM POCTOM, T€OMETPUYECKYI0 — € SKCIIOHEHIIMAIBHBIM POCTOM.
OIINCATEJIBHASA CTATUCTHUKA
BbInycKHMK HAyYUTCS UCTIONIB30BaTh MPOCTENIINE CIOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX.
Buinycknux nonyuum 603modicnocms npuodpecmu nep8oHaAuaIbHblL ONbIM OPeAHU3ayUY coopa OAHHBIX NPU NPOGEOEHUU ONPOCA 0OUWECBEHHO20 MHEHUS,

0CYWecmenamo ux ananius, npeocmasiams pe3yiomamol onpoca 6 sude maobauysl, OUASPAMMBI.
CJIYYAMHBIE COBBITUS U BEPOSITHOCThH

BbInycKHMK HAyYUTCSI HAXOIUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOSITHOCTh CITy4ailHOTO COOBITHS.
Buvinycknuxk noayuum 603MOXMCHOCMb Npuobpecmu ONnvlm NpoBedeHUsl CIAVYAUHbIX IKCNEPUMEHMO8, 6 MOM HUcie C HOMOWbI0 KOMNbIOMEPHO20
MOOeNUpoB8aHuUs, UHmMepnpemayull ux pe3yiomamos.
KOMBHUHATOPUKA
BrinyckHHMK Hay4UTCS peratb KOMOMHATOPHBIE 3314l Ha HAXO0KICHHE Yuciia OOBEKTOB WM KOMOUHAIIHMA.
Buinycknux nonyuum 603mMoiCHOCb HAYYUMBC HEKOMOPBIM CHEYUATbHLIM NPUEMAM peuleHUs KOMOUHAMOPHBIX 3A0ay.

2. COJEPX KAHUE YYEBHOI'O IPEJJMETA
APUOMETHUKA

PaHI/IOHaJIbeIe yucjia. PacumpeHI/Ie MHOXXECTBa HAaTypaJIbHbIX YHUCCJI 10 MHOXKCCTBA LCIIBIX. MHosxecTBa HEJIbIX YHUCCI OO0 MHOXXECTBA palliOHAJIbHBIX.
PanuonansHO€ YMCI0 KaK OTHOIIICHUE
m/ n, rac m — HejJ0€ 4YuCJio, n — HaTypaJIbHOC. CremneHs ¢ OCJIbIM ITOKA3aTCICM.
I[eﬁCTBHTeJILHLIe yucJia. KBa,Z[paTHLIfI KOPCHb U3 4YHCJIA. KOpeHB TpeTBefI CTEIIEHH. 3aITNCh KOpHCfI C IIOMOILIBIO CTCIICHU C I[pO6HBIM IIOKa3aTcCJICM.

Ilouatue 06 HppalliOHAJIbHOM YHCIIC. I/IppaHI/IOHaHLHOCTL quciia W HCCOUZMCPHMOCTb CTOPOHBI MW JUAroHajlid KBaApaTta. HGCHTI/I“IHHC
HpI/I6J'II/I)KCHI/IH HppaiuOHAJIBHBIX YHUCCIIL.

MHOXeCTBO AEHCTBUTEIIBHBIX qucell; NpCACTaBJIICHHUC JIEMCTBUTEIBHBIX YHCEI OCCKOHCUYHBIMU JACCATUYHBIMHU I[p065{MI/I. CpaBHeHI/Ie
JIECTBUTEIIBHBIX YHUCEIL. KOOpI[I/IHaTHaSI npsamad. I/I306pa)KeHI/IC YHUCCJI TOUYKaMU KOOpI[I/IHaTHOI\/'I HpHMOﬁ. YucnaoBsie MMPOMCIKYTKH.



N3mepenns, npudaM:keHHs, OlleHKH. PazMepbl 00BEKTOB OKpYXAromero Mupa (0T 3JIEMEHTapHbIX YacTUIl 10 BceneHHoil), MTenbHOCTh IPOLEecCOB B
OKpyXXarolieM Mupe. BbineneHue MHOXUTENS — CTENEHU JecaTh B 3amucu yucia. [IpubnmxEéHHoe 3HAYeHWE BEIMYMHBI, TOYHOCTH MPHOIMKECHUS.
[Ipukuaka v OLIEHKA pe3yabTaTOB BEIYMCIICHUI.

AJITEBPA
Auiredpanyeckue BbIpa:keHUsl. bykBeHHBIC BBIpaKEHUS (BBIpAKEHHUS C MEpPeMEHHBbIMH). UHClIoBOE 3HAUeHHE OYKBEHHOTO BbIpaxkeHus. [lomycTumblie
3HAUYCHUS MepeMeHHbBIX. [10/ICTAaHOBKA BBIPAKEHUI BMECTO MepeMeHHBIX. [IpeoOpa3zoBanne OYKBEHHBIX BBIPAKEHUI HA OCHOBE CBOMCTB apu(METHUE CKUX
neiictBuil. PaBeHcTBO OyKBEHHBIX BbIpaxkeHUI. ToXKIecTBO.
Crenenp Cc HaTypaJbHbIM IOKa3zaTeneM M e€ cBoicTBa. OnHouwleHbl U MHorousjeHnl. CreneHb MHorouieHa. Clo)KeHHe, BbIYMTAHUE, YMHOXEHHE
MHOTOWIEHOB. POpMysIbl COKPAIIEHHOTO YMHOXEHHMsSI: KBaJpaT CyMMbl U KBaJpaT pasHocTH. Popmyna pazHOCTH kBaapaToB. IIpeoOpazoBanue 1emoro
BBIPA)XEHUSI B MHOTO4IECH. Pa3nokeHrne MHOrOWIEHOB HA MHOXKUTENN. MHOTOWIEHB! ¢ OHOM nepeMeHHoN. KopeHb MHOTOwIeHa. KBajgpaTHbIN TpEXUIEH;
pa3iIoKEeHUE KBaJPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnrebOpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpanudeckoit npobu. CrokeHue, BBIUMTAHHUE, YMHOXKEHHE, JEJCHUE alreOpanvdecKkux JIpoOeid.
CreneHs C 1ENBIM NIOKA3aTeNeM U €€ CBOMCTBA.

PanmonanbHble BeIpaskeHus U UX peoOpazoBanus. JlokasarenbcTBO TOXkAecTB. KBagparHbie kopHU. CBoiicTBa apudMETHUECKUX KBAJPAaTHBIX KOPHEH U UX
MIPUMEHEHHE K TIPe0OPa30BaHUIO YNCIIOBBIX BEIPAKEHUM U BHIYUCIICHUSIM.

YpaBHeHnusi. YpaBHeHUE ¢ 0qHOM nepeMeHHOW. Kopenb ypaBHeHus. CBOCTBA YHCIOBBIX PaBEHCTB. PABHOCWMIIBHOCTh ypaBHEHUN. JIMHENHOE ypaBHEHHUE.
KBagpatHoe ypaBHeHue: hopmyna KOpHEH KBaJpaTHOTrO ypaBHeHWs. Teopema Buera. Pemenue ypaBHEHUN, CBOASIIMXCS K JIMHEHWHBIM M KBaJpaTHBIM.
[IpuMepsl pemieHus ypaBHEHUW TpeTbe W 4YeTBEPTON cTemeHei. Pemenne ApoOHO-pallMOHANBHBIX YpaBHEHUW. YpaBHEHHE C JIBYMS TEPEMECHHBIMHU.
JIuneliHOE ypaBHEHHE C JBYMS IEPEMEHHBIMU, IPUMEPHI PEILICHNS YPABHEHUH B LIETBIX YUCIIAX.

CucteMa ypaBHEHH € JABYMSI MEPEMEHHbIMU. PaBHOCHIBHOCTH cHCTEM. CHCTEMBI JBYX JMHEWHBIX YpPaBHEHUW C JIByMs IMEPEMEHHBIMU; DPEIICHUE
MOICTAaHOBKOM U ciokeHueM. [Ipumepsl perieHus: CucTeM HeJIMHEMHBIX YpaBHEHHH ¢ IByMsl TepeMeHHbIMU. PeleHne TeKCTOBBIX 3a/1au anredpanie CKUM
CHoCcoO0oM.

JlexkapTOBbI KOOPAUHATHI HA TJIOCKOCTH. ['paduueckas uHTeprpeTanysi ypaBHeHUsI ¢ IBYMsI iepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUS C IBYMS
MIEPEeMEHHBIMH; YIJIOBOM KOX(PQUIMEHT MNpsSMOI; YCIOBHE MapajUIeIbHOCTH MPSAMBIX. ['paduku MpocTeHIMX HEIWHEHHBIX ypaBHEHHil: mapaloua,
runep6oiia, OKpyHocThb. ['padudeckast MHTEpIpeTanus CUCTEM YPAaBHEHUH C ABYMS IEPEMEHHBIMH.

HepaBencrBa. UucnoBsle HepaBeHCTBA U UX CBoMcTBa. HepaBeHCTBO ¢ 0HON mepeMeHHOM. PaBHOCHMIIBHOCTh HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C
oaHOM nepemeHHOM. KBaspaTHbie HepaBeHCTBA. CUCTEMBI HEPABEHCTB € OJIHOM NIEPEMEHHOI.

®YHKUUH
OcHoBHbIe MOHATHUS. 3aBUCHUMOCTH MeXAy BenuuunHamu. [lonstue Qynkiuu. OOnacTh ompeneleHuss U MHOXKECTBO 3HadeHH (yHkiuu. CrocoObl
3amanus ¢pyHkiuu. 'padux ¢pynxiuu. CBoiicTBa GpyHKIMA, UX oToOpaxeHue Ha rpaduke. [Ipumepsl rpa@uKkoB 3aBUCUMOCTEH, OTPAKAIOIINX peabHbIe
MIPOLIECCHI.
Yucaoble pyHknuu. OyHKIINH, OMUCHIBAIONINE MPSIMYIO B 0OpPaTHYIO MPOTIOPIIHOHATBHBIE 3aBUCUMOCTH, UX TpaduKu U cBoicTBa. JIuHeitHas (yHKIus,
e€ rpaduk u cpoiictBa. KBaapatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. CreneHHble QYHKIIMU C HATypalIbHBIMU MOKa3aTeNsiMu 2 U 3, ux rpaduku u
CBOMCTBA
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YucioBble moc/ie0BaTeIbHOCTH. [[OHATHE YHCTIOBOM MOCIIEA0BATEIFHOCTH. 3aJaHUE TIOCIE0BATEILHOCTH PEKYPPEHTHOH (hopMyIoit 1 popMyIoit n-ro
yneHa. Apudmernyeckas U reoMeTpuueckas nporpeccud. @opMynsl n-ro wieHa apu(pMeTHIecKoil U TeOMETPUUYECKON MPOTrpeccuii, CyMMBI MEPBBIX 1-X
qJIeHOB. M300paskeHre YICHOB apu(METHICCKON M T€OMETPUYECKON MPOrpecCHii TOUKAMH KOOPIUHATHOHN TUIOCKOCTH. JIMHEHHBINM U 3KCIIOHEHITUA bHBIH
poct. CI0KHbIE TPOLIEHTHI.
BEPOATHOCTDb U CTATUCTHUKA
OnucarenbHasi cratucruka. llpeacraBieHue paHHBIX B BUAe TaOmul, auarpamm, rpadukoB. CiydaiiHas W3MeHYMBOCTh. CTaTHCTHYECKUE
XapaKTepUCTUKH HAOOpa JaHHBIX: CpefHee apupMeTndecKoe, Mearuana, HanOoJblllee ¥ HAaUMEHbIIee 3Ha4eHus1, pa3Max. [IpeacraBienne o BbIOO pOYHOM
HCCIIE0BaHUU.
CayuaiiHble cOOBITUSI M BEPOSITHOCTD. [[oHATHE O CIydailHOM OTBITE U CIIydyaitHOM coObITHH. YacToTa cirydaitHOTo coObITHsA. CTaTUCTUUECKHI TIOIX0/T K
MOHATHIO BEPOSITHOCTH. BEposITHOCTH MPOTUBOMOIOXKHBIX coObITHI. HezaBrcuMble coObITHS. YMHOXEHUE BEpOSITHOCTEH. JIOCTOBEpHBIE U HEBO3MOKHBIE
coObITHs. PaBHOBO3MOXKHOCTH coObITHI. Kilaccuueckoe onpezienieHue BeposSTHOCTH.
KomOunaTopuxka. Pemmenne koMOMHATOPHBIX 33724 nepedopoM BapuanToB. KomOrmHaTOpHOE TIpaBmiio yMHOKeHus. [lepectanoBkH 1 pakTopual.
JIOTUKA U MHOXKECTBA
TeopeTuko-MHOKeCTBEeHHbIEe NMOHATHUSL. MHOXECTBO, 3J€MEHT MHOXKECTBA. 3aJaHH€ MHOXECTB IEPEUMCICHHEM JJIEMEHTOB, XapaKTEPUCTUUYECKUM
cBoiictBoM. CtaHapTHbIe 0003HAUYEHUS YMCIOBBIX MHOXeCTB. IlycToe MHOXecTBO U ero oOo3HaueHue. [loamHoxkecTBO. OObEIMHEHUE U TIEpecey eHHe
MHO>KECTB, Pa3HOCTh MHOKeCTB. MimtocTpanysi OTHOIIEHUHM MeX Iy MHOXKECTBAMU C IMOMOIIBI0 quarpaMm Jiliepa — BenHa.
JJieMeHTHI JOrUKHU. [loHATHE O PaBHOCWIBHOCTH, CJIE€IOBAaHUU, YIIOTPEOJICHHUE JOTHUYECKUX CBSI30K: eClu ..., MO ..., 8 MOM U MOIbKO 8 MOM clyuae,
JIOTUYECKUE CBS3KU U, UTU.
MATEMATHUKA B UICTOPUYECKOM PA3BUTUUA
Uctopus ¢opmupoBaHusi MOHATHS 4YMCIA: HATypallbHblEe 4YHca, APOOU, HEJOCTATOYHOCTh PAlMOHAIBHBIX YHMCEN IJIi FeOMETPUYECKHUX H3MEpPEHUH,
uppamnroHaibHble ynciaa. CTapuHHBIC CUCTEMBI 3anucu yucen. Jpoou B BaBuione, Erunre, Pume. OTkphiTHE AeCATHYHBIX apobeii. CTapuHHBIE CUCTEMBI
Mep. [ecsatuunbie apodbu m MeTpuueckas cucrema mep. [losBienune orpunatenbHbiX ynucend U Hyas. JI. Maraunkuii. JI. Diinep. 3apoxaeHue anreOpsl B
Henpax apudmernku. An-Xopesmu. Poxxnenne OykBenHor cuMmBosiikd. 1. depma, @. Buer, P. [lekapt. Ucropus Bonpoca 0 HaxoxaeHUU GopMys KOpHEH
anredpanvecKkux ypaBHEHUH, Hepa3pelIMMOCTh B paJuKalax ypaBHEHU crenenu, 6onbiieil ueteipéx. H. TapTanbs,
JIx. Kapnano, H. X. AGens, . Ianya.

N300perenne MeToa KOOPAWHAT, MO3BOJISIIOIIETO MEPEeBOAUTh TeoMeTpudeckie 00bekThl Ha a3bIk anreOpol. P. Jlekapt u I1. ®@epma. [Ipumepsr
Pa3IMYHBIX CUCTEM KOOPJAMHAT Ha MmiockocTu. 3anaya Jleonapao [Tuzanckoro (PuboHauumn) o kpoiukax, uncia Gubonauyn. 3agagya o maxMaTHOMN TOCKE.

Hcroku Teopun BEpOATHOCTEN: cTpaxoBoe Aeio, a3apTHble urpsl. [1. @epma u b. Ilackans. A. bepuymu. A. H. Konmoropos

COJAEPXKAHUE KYPCA OBYUYEHUS AJITEBPBI 7 KIIACCA.
Pasnen 1. Boipaxenus, ToxAecTBa, ypaBHeHus (224aca).

B nanHOM pa3zgene cucTeMaTH3UPYIOTCS, OOOOIIAIOTCS M YrIIyONsIOTCS MOJyYeHHbIe B 5 — 6 Kiaccax HauyaldbHbIE CBEACHHUS O YHUCIOBBIX H
OYKBEHHBIX BBIPKEHUSAX, MPeoOpa30BaHUAX BbIpaxeHHH, ypaBHEHUsX. C MOHATHEM «YHUCIOBOE BBIPAKEHHE» U «3HAYEHHE YHCIOBOTO BBIPAKEHUS
oOyuaromuecs: y)ke BCTpeUalncCh B MPEIbIAYIIUX KiaccaX. [I[pUHIMMUATBHO HOBBIM JUIsl HUX SIBIISIETCSl TIOHSATHE «YHUCIIOBOE BBIPAXKEHHE, HE MMEIOIIEe
CMBICJIa». DTO MOHSITHE UCIOJIB3YETCS B JaJIbHEHIIEM KaKk ONOPHOE, KOIa PacCMaTpUBAIOTCS BBIPAXKEHUS C NMEPEMEHHBIMHU, HE UMEIOIIUE CMbICIA MpPU
HEKOTOPBIX 3HAUYEHUSIX IEPEMEHHBIX.
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ToxnecTBeHHbIE TPe0OpPa30BaHUsl BRIPAXKEHUH MPEICTABIAIOT cO00M OHY M3 BaXKHEHWIINX COJEpPIKATENbHBIX JIMHUIM Kypca anreOpbl. B nanHoM pasnene
paccMaTpUBAIOTCS CBOMCTBA NICHCTBUI HaJ YMCIAMU U MX MPUMEHEHHE JUIS BBINOJHEHHS MPOCTEHIINX MpeoOpa3oBaHMii. ITO MO3BOJSET MOATOTOBHUTH
oOyJaromuxcss K OCO3HAHHOMY BOCHPHUSTHIO BBOIAMMBIX IMOHSTHUH : TOKIECTBEHHO PAaBHBIC BBIPAKECHHS, TOXKIECTBA, TOXKIACCTBEHHBIE MPEOOpa3OBaHUs
BBIPAKCHUM.

[lo mepe TOro kak BBOJSTCS HOBBIE BHJIbl BBIPQKEHMM M M3y4arOTCsl TOKJIECTBEHHBbIE MpeoOpa3oBaHMsI ITUX BBIPAXKEHHM, pacHIMpsSeTcs Kpyr
paccMaTtpuBaeMbIX ypaBHEHHUI. CHCTEMaTU3UPYIOTCS U YIIIYOJIsIOTCS TaKue MOHSATHS, KaK «ypaBHEHHME», KOPEHb YPaBHEHUS», CMBICI 33/1aHUS «PEIIUTh
ypaBHeHHE». HOBBIM SIBIISIETCSI TOHSATHE PAaBHOCHIBHOCTH YpaBHEHHWH. 3ajada COCTOMT B TOM, YTOOBI OOy4aromuecss YCBOWJIM CMBICH TOHSTHUS
paBHOCcHJIbHOCTH. Crenyer yaenuTh 0co00€ BHMUMAHUE PACCMOTPEHHIO JIMHEMHOTO YpaBHEHHS C OJHOM IEpEeMEHHONM Kak YpaBHEHMsI C JBYMS
rapamMeTpamu.

B 3ToM paznene oOydaromuecs 3HaKOMSTCS ¢ IPOCTEHIIMMH CTATUCTUYECKUMH XapaKTepUCTUKaMU. VX copepikaTenbHbI CMBICH pa3bsICHAETCS Ha
npocredmux npumepax. OOydaromyecss JOJDKHBI 3HATh COOTBETCTBYIOLME ONPEIENICHUS, HAYYUTHCS HAXOJIUTh 3TU XApPaKTEPUCTUKU B HECIIOKHBIX
CUTYaIUX, TOHUMATh UX MPAKTUYECKHI CMBICIT B KOHKPETHBIX CITydasx.
esn u3yyenus: pasgeJia:

* CHUCTEMaTH3UPOBATh U 00OOUIUTH CBEJICHUS O YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUSIX, OTy4EHHbIE 00yJaromuMucs B 5 — 6 kiiaccax;

* chopmMupoBaTh HauaIbHOE MPECTABICHUE O TPEOOPA30BAHUAX BHIPAKEHUN C IEPEMEHHBIMU;

*CHCTEMaTU3UPOBaTh U PACIIUPUTh CBEACHUSA 00 ypaBHEHUSX, NMPOJOIKUTE paboTy Mo (GOpMHUPOBAHUIO YMEHUHN pellaTh ypaBHEHHUS U UCHOJIb30BaTh MX
JUIA PEILIECHUS TEKCTOBBIX 3a7a4;

* chopMupoBaTh y OOywaromuxcs INPEICTABICHHE O MPOCTEHIIMX CTATUCTUYECKUX XapaKTEpPUCTHKaX M UX HCIOJIb30BAHUU IPU aHAIU3€ IAHHBIX,
IIOJIyYEHHBIX B PE3YyJIbTATE UCCICIOBAHUS.

Pasznen 2. ®yuknumu (11 yacos).

BBenenuto noHATHs «QyHKIKA» NPEALIECTBYET PACCMOTPEHHUE IPUMEPOB 3aBUCUMOCTEN Mex Ay nepeMeHHbIMU. Ha 3TuX npumepax packpbIBaeTcs
COJIepKaHUE TaKUX MOHATUH, KaK «3aBHCHUMBIE IIEPEMEHHBIE» U «HE3aBUCHMBbIE NepeMeHHbIe». BaxxHO 0OpaTHTh BHUMaHUE OOydaroIIMXCs Ha TO, YTO
TEPMHUH «(QYHKIMSD» YHOTPeOIsieTcsl B IBYX CMbIC/IAaX: UM 0003Ha4aeTCsl Kak ONpeaeéHHOro BUa 3aBUCUMOCTh OJHOM ITepeMEHHON OT ApYyroi, Tak U cama
3aBucuMas nepemeHHasd. K BaxHeHmuM (yHKIMOHAJIBHBIM IOHATUSAM OTHOCHUTCSI HOHATHE «o00dacTh omnpeaeneHus QyHkium». Ocoboe BHHUMaHME
yzensiercs 3a1aHuio GyHKUUU GOpMyIIoi.

OTnenbHO paccMaTpUBAIOTCS MpsAMasi MPOIOPLUHOHATIBHOCTD M TMHEHHAs! PyHKIMH, UX IpadUKU U CBOWCTBA, FeOMETpUYECKUil cMbIci uucen k u b.
esaun n3yvyenus: pasageJia:

* 03HAKOMHUTB C MOHATUAMH «(PYHKLUA», «00TIaCTh ONpeieseHUus] PYHKIUN», «TpapUuK QYHKIUN;
* 03HAKOMHUTB C MOHSTUSAMU MPSIMOM MPONOPIUOHAIBHOCTH U JTMHEHHON (YHKIUH, BEIPA0OTAaTh YMEHUS CTPOUTh M YMTATh IpaUKU ITUX QYHKIM I
Paspnen 3. Crenens ¢ HaTypaJabHbIM noka3areseM (11 yacos).

N3yueHune marepuana HauMHAETCS C BBEACHUS ONpEAETICHUs CTENIEHH ¢ HaTypalbHBIM IMoka3aTeneM. Heobxoaumo, 4ToObl oOyyaromuecs: yCBOMIN
CBOMCTBA CTEIIEHU C HATYPAJIbHBIM NIOKA3aTEJIEM, BBITEKAIOIINE U3 IIPABHUJIa YMHOKEHHMS TIOJI0KUTEIbHBIX U OTPULATEIBHBIX YHCEN U MPAaBUJIa YMHOKEHUS
Ha HOJIb. Ba)KHBIM SABJISETCS BOIIPOC O MOPAJKE AEWCTBHM, KOTOPBIA MIPUHSAT IIPU BBIYMCICHUU 3HAYEHNUH BBIPAXKEHUM, COIEPIKALUX CTEIICHH.
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@opManbHbIX OINPEICICHUN TMOHATUS OJHOYIEH M CTaHJAPTHBIA BHUJ OJHOYIEHA HE AAETCSA, COJCPKAHUE ITUX IOHATHM pa3bsACHIETCA Ha
KOHKpETHBIX mpuMepax. Ocoboe BHUMaHUE yeNsIeTCsl CIIydaro, Korjaa KodpGUIueHT oqHowieHa paseH | wm -1. [Ipu u3yueHun yMHOXKEHUS OJTHOYIICHOB
Y BO3BEJCHMS OJHOUYJICHA B CTENEHb OOYYAIOIIMECS COBEPILICHCTBYIOTCS B BBIMOJIHEHUU NEHCTBUM €O CTemneHsAMH. [lanpHeiiee pa3BUTHE MOJIy4aeT
(GyHKIMOHANBHAS JUHUSA HAa IPUMeEpPE M3yueHus cBOMCTB (pyHkuumit y=x> u y=x> u ux rpadpuxos. [Ipyu usydeHun 1aHHOM TeMbl 0OyJaIONIUECs MONYYAIOT
IIEpBBIE MIPEICTABICHHUE O IrPaPUUECKOM CIIOCOOE PELLIEHUN YPABHEHMSI, €TO OCOOCHHOCTSX.

Hean u3yvyenus pasaena:

* 03HAaKOMHTH CO CBOMCTBAMU CTETICHEH C HATypaJIbHBIMU MOKA3aTeNIIMU U BHIPA00TATh YMEHUE BBINIOIHATH YMHOXKECHHE U JICJICHUE CTETICHEH, BO3BEICHNE
CTETICHU B CTCTICHD;

* BBECTH MOHATHE OJHOUJICHA, TPOJOJIKUTE (POPMUPOBAHUE YMEHUS BBITIOJIHATE IEUCTBUSI CO CTEMEHSIMU C HATypaJIbHBIMH MOKA3aTEISIMU, O3HAKOMHUTH CO
cBoiicTBamMu ¥ rpadukamu GyHKIMH y=x> 1 y=x°.

Paznen 4. Muorouwiensl. (17 yacoB).

B sToMm pazzaene 3aknagsiBaeTcss GyHIAMEHT 711 U3yUeHUs TPeoOpa30BaHUM MENIBIX BRIPAKEHUN C UCIIOJIb30BaHUEM (POPMYJT COKPAIIEHHOTO YMHOXK CHHUS,
JNEHUCTBUM C palMOHAIBHBIMUA JIPOOSMH, KBaIPATHBIMU KOPHSMH, CTEMEHSAMH C IEIbIMH TIOKa3aTeIsMU, C KOPHSAMH N-OW CTENEHH W CTEMEHSIMH C
JIpOOHBIMHU TIOKA3aTeNIIMU. BBOJATCS MOHATHS «MHOTOWICHY», «CTaHJIAPTHBIM BUJ] MHOTOWICHA», «CTEIIEHh MHOTOWIEHa». PaccmMaTpuBaeTcs CloXeHUe U
BBIYUTAHNE MHOTOUYJICHOB, YMHOKCHHE OJTHOWICHA HA MHOTOYWICH, MHOTOWJIEHa HA MHOTOWIEH, a TAaK)KE JIBa OCHOBHBIX CITOC00A Pa3IoKeHUs MHOTOYIeCHA
Ha MHOXUTeTu. Ocoboe MecTO OTBOAMTCS TEKCTOBBIM 3ajiadaM, pelraeMbiM C TOMOIIBIO YpaBHEHHM, a Tak)Ke YpaBHEHHSM, PEIIaeMbIM METOJIOM
Pa3JIoKEeHUSI Ha MHOKHUTEIH.

eab u3yueHus pasaesa:

L4 O3HAKOMUTH C IIOHATHAMH «MHOTOYJICH)), ((CTaHHapTHBIﬁ BUJ MHOI'OYJICHA)», «CTCIICHb MHOI'OYJICHa» H CCbOpMI/IpOBaTB YMCHHE BLIINIOJIHATH
CJIIOKCHHUEC U BIYUTAHHUC MHOT'OYJICHOB,
L4 C(bOpMI/IpOBaTI) YMECHHUE Hp606paSOBBIBaTB MIPOU3BCACHUC OJHOYJIICHA M MHOIOWICHa B MHOI'OWICH CTAaHAAPTHOI'O BHAA W IIPHUMCHATH 3TO

npeoOpa3oBaHKe MMPU PEIICHUU ypaBHEHUH, a TAaKXKe YMEHHUE BBITIOJIHATH Pa3ioKEeHNE MHOTOWIEHAa Ha MHOXKHUTENU MTyTEM BBIHECEHUS OOLIEro MHOK UTEIIS
3a CKOOKH;

. chopMUpoBaTh yMEHHE IPE0OPa30BbIBATh MPOU3BEACHUE JABYX MHOTOUJICHOB B MHOTOYJIEH CTAaHAAPTHOTO BUJIA, a TAKXKE BBITIOJHATH Pa3JIOKEHUE
MHOTOYJIEHA HA MHOKUTEJIH CIIOCOOOM I'PYIITHUPOBKH.

Pa3pnen 5. @opmy.ibl cokpameHHOro ymHos;xkenus (19 yacon).

[Ipn u3yyeHHH paslena BaXXHYIO POJb HrpacT MOHMUMAaHHE CTPYKTYphl BbIpakeHus. OOydaromuecs IOJIKHBI MPAaBUIBLHO MPUMEHSTh TaKHe
TEPMUHBI, KaK KBaJpaT CyMMbI, CyMMa KBaJpaToB, KBaJpaT pPa3HOCTH, PA3HOCTb KBaJPaTOB, Ky0 CyMMBI, cyMMa KyOOB, Ky0 pa3sHOCTH, Pa3HOCTh KyOOB.
Crnenyet oOpaTuTh BHUMaHUE, YTO yKa3aHHbIC (DOPMYIIBI IIMPOKO MPUMEHSIOTCS ISl pa3NIO’KEHUs MHOTO YWIeHa Ha MHOKUTENH. BBOIUTCS MOHSTHE LIENOTro
BBIPKEHUSI U OOOCHOBBIBAECTCS BO3MOXKHOCTH MpeoOpa3oBaHUs JIOOOTO 1LEJIOro BBIPAXKEHHS B MHOTOUJIeH. Pa3joxeHne MHOrO4YIeHa Ha MHOXHUTEIU
MPOBOJUTCS 0€3 yKa3aHUs KOHKPETHOTO crocooa.

Heab n3yyenus pasjesia:
. BBIPa0OTAaTh YMEHUS MPUMEHATHh (POPMYIIBI COKpPAIIEHHOTO YMHOKEHHUS Al TpeoOpa3oBaHus KBaapaTa CyMMBbI UM PA3HOCTH B MHOTOYJICH U TSt
MpEeACTABICHUS KBaJPAaTHOTO TPEXWICHA B BUJIE KBaJIpaTa IBy4JIeHa;
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J BBIpPa0OTaTh yMEHHE MPUMEHATH (POPMYITY TPOU3BEICHUS PA3HOCTH ABYX BBIPAKCHHUN HA UX CYMMY Ul TpeoOpa3oBaHus IPOU3BEICHHS B Pa3HOCTD
KBaJpaToOB JIBYX BBIPAKCHUN;

J copMHpPOBATh YMEHHUE BBIMOJHATH MPEeoOpa30BaHUs IENbIX BBIPAKEHUH, UCHOIb3Yys W3YYEHHBIH KOMIUIEKC MPaBHJ ACUCTBUI C MHOTOWICHAMH,
(bopMyIBI COKpAIIEHHOTO YMHOXEHHS U IPUEMOB Pa3IOKEHHUS HA MHOKUTEIH.

Pa3nes 6. Cucrembl inHeiiHbIX ypaBHeHuii (16 yacos).

BBoauTcst moHATHE ypaBHEHUS C ABYMSI NEPEMEHHBIMHU M JAETCS ONpEICTICHUE MOHITHS PEIICHHs YPaBHEHHS C IBYMs IEPEMEHHBIMU KaK ITaphl
3HAYCHUH TIEPEMEHHBIX, TpadyKa YpaBHEHHS C JIByMs NMEPEMEHHBIMH, CUCTEMBI YPaBHEHUH C ABYMs NepeMeHHBIMH. DOpMUPYIOTCS HaBBIKH MOCTPOCHUS
rpadyuka JTMHEMHOro ypaBHEHHUs C JIBYyMsI IEPEMEHHBIMHU, PEIICHMs] CUCTEM JMHEWHBIX YpaBHEHHH rpaduyeckuM crocoOoM, criocoOOM MOACTAaHOBKU M
criocoboM cnoxkeHus. PaccMarpuBaetcst reomeTpudeckasi UHTEpPIpPETaisl CUCTEMBI JIMHEHHBIX YPaBHEHUH € IByMsl IEPEMEHHBIMU, T'7ieé 0c000€ BHUMaHUE
CIIeyeT YAENUTh CaydasiM, B KOTOPBIX CHCTEMa UMEET €IUHCTBEHHOE pElIeHNEe, He UMEET PellIeHnH, UMeeT OECKOHEYHOE MHOKECTBO pelleHuid. Briepsrie
oOyuarouiuecs: 3HaKOMSTCS C UCIOJIb30BaHUEM CUCTEM YPaBHEHUU Ui PEIlIeHUs TEKCTOBBIX 3a]au.
eapb u3yueHus pasaesa:

. 03HAaKOMHTbH C MOHATHSIMHU «IMHEWHOE YpaBHEHHE C JIByMsI EPEMEHHBIMIY, «IpadUK JIMHEHHOTO YpaBHEHHs C IBYMs IIEPEMEHHBIMMU», «CUCTEMa
JIMHEWHBIX YPABHEHUN»;
. chopMUpOBaTh YMEHHUE pellaTh CUCTEMbI JIBYX JIMHEWHBIX YPaBHEHHUH C JBYMsI MEPEMEHHBIMHU CHOCOOOM IMOACTAaHOBKHU M CIOCOOOM CIIOKEHHUS,

peiiaTbh TEKCTOBBIC 3aa4U C MIOMOIIBIO CUCTEM JIMHEWHBIX ypaBHeHHﬁ.

COJEPKAHME KYPCA OBYUEHMUS AJITEBPHI 8 KJIACCA.
IToBTOpenue (3 yaca)
Pasznen 1. PaumonanbHbie Apodu (23 yaca).

B nmanHOM paszzene paccMaTpuBarOTCS TaKUE TOHATHSA, KAaK «IIEJIO€ BBIPAKECHUE», «IAPOOHOE BBIPAKEHUE», «PANMOHAIBLHOE  BBIPAKEHHUEY,
«parnyoHagbHas ApoOb», «IOMYCTUMbIC 3HAUEHUS MIEPEMEHHONY», «TOXKIECTBOY», «TOKIESCTBEHHO PAaBHBIC BBHIPAKECHHS», «TOXKICCTBEHHOE ITpeoOpa3zoBaHue
BBIPAKEHUS», «COKpallleHHe Ipobei», «IpuBeaeHrne ApoOH K HOBOMY 3HAMEHATENI0». 3HAKOMBIE TIOHSTHS BO3HUKAIOT B HOBOM KOHTEKCTE, YTOUHSIFOTCS,
3HAHUS O PAIMOHAIBHBIX BBIPAKECHUSAX CHCTEMATU3UPYIOTCA. M3ydaroTcss ajqropuTMBbl CIIOXKEHHS, BHIYMTAHUS, YMHOXKCHUS, JCJICHUS U BO3BEIACHUSA B
CTENEHb PAIMOHAIBHBIX IPOOCH.

Nzyuenue pyHkiuu y=k/x mpoBOAUTCS MO TOMY K€ IJIaHy, YTO ¥ U3yYEHHUE TUHEHHON (QyHKIINHU.

esaun u3yvyenus pasaesia:

* BBECTH IOHITHE PAIllMOHAIBHON JApOOH, HAYUYUTh B HECIIOXKHBIX CUTYAIUSIX HAXOIUTh JOMYCTUMBIC 3HAUCHUS MEPEMEHHON (MM TIEPEeMEHHBIX) B
JTaHHOU ApoOu 1 chopMUPOBATH HABBIKU COKPAIICHHS IPOOH U MPUBEACHUS K HOBOMY 3HaMEHATEII0;

*chopMupOBaTH HABBIKU MPEOOPa30BaHK CYMMbI U Pa3HOCTH poOeit B ApoOb;

*00y4nTh TpUEMAM HAXOXKJCHHUS MPOU3BEIEHUS W YACTHOTO PAIMOHANBHBIX ApobOel, chopMHUpOBaTh HABBIKM MpeoOpa30oBaHUS paIlMOHAIBHBIX
BbIpakeHui. [[03HAKOMUTE ¢ MPUMEPOM APOOHO-PAITMOHATILHOM (DYHKITUH.

Paspnen 2. Kagpatnsie kopHu (19 yacos).
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B nanHOM paszienie (OPMHpYETCS NEPBOHAYAILHOE MHPEACTABIECHHE 00 MPPAlMOHAILHOM YHCIIE; HOBHIM SBISETCS BOIPOC O IPEICTABICHUM
UPPAIMOHAIBHBIX YHCEN B BUJIC JCCATHYHBIX APOOeii. BBOMATCS MOHATHS KBAJAPATHOTO KOPHS U apU(PMETHIECKOro KBaapaTHOro KopHs. [TokassiBaeTcst
OpuéM  HaXOXKACHHS NPHOMIKCHHBIX 3HAYCHWN KBaApPATHBIX KOpHEH. M3ydaroTcsi OCHOBHBIE CBOWCTBAa apH()METHUSCKOTO KBAJPATHOTO KOPHSI,
(bopMHpyeTCs anmapar, MO3BOJISIOIINI IPe0Opa30BhIBATh BRIPAKEHHS ¢ paarkaaaMu. OYHKIMOHAIBHAS JIMHKS TIPOI0JDKAETCS 3HAKOMCTBOM C (DYHKIIMEH
v = /x, €€ rpadMKOM U CBOMCTBaMH.

Henun usyvyenus pasaeia:

* CUCTEMATU3UPOBATh U PAa3BUTh 3HAHUS O PALIMOHAIBHBIX YHCIaX, CPOPMUPOBATH HAYAJILHOE MIPE/ICTaBJIEHNE 00 MPPALMOHAIbHBIX YUCIIAX;

* chopMHupoBaTH MOHATHUS KBaAPATHOTO KOPHS, apu(PMETHUECKOTO KBAJAPATHOTO KOPHS;

* MO3HAKOMHTH ¢ NPUEMOM HAXOXKIEHUS MPHONMKEHHBIX 3HAYEHUH MPPALMOHAIBHOTO YKMCIA +/@; HAyduTh PElIaTh KBAJpaTHbIC YPABHEHHs BUA

* pacCMOTPETh OCHOBHBIE CBOWCTBA apU(PMETHUECKOTO KBaPATHOTO KOPHS U HAYYUTh UX IPUMEHEHHIO B IPOCTEUILINX CUTYALUSAX;

* chopmMHpoBaTH YMEHHE UCIIOIH30BaTh CBOMCTBA KBAPATHBIX KOPHEH I MPpeoOpa3oBaHus BIPAXKEHHM, COIEpKalINX PaTUKaIbI.

Paznea 3. KBaapaTnsbie ypaBHenus (21 yac).

B nmamHOM paszgene BBOOUTCS OMpeeiIeHHE KBAJAPAaTHOTO YpPAaBHEHHS, HETMOJHOTO KBAJPaTHOTO YPaBHEHHUS, PAacCMATPHUBAIOTCS BHJBI TaKUX
YpaBHEHUW U JJIs1 KQXJOTO W3 HUX pazOupaercs mpuéM perieHus. Pa3po3HeHHbIE 10 5TOTO MOMEHTA 3HaHUS HYXJIAIOTCS B 0000 IIEHUH, BO BKIIOUYECHUHU B
CHUCTEMY HOBBIX 3HaHWUW. BbeBoauTcs Qopmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS, PAcCMaTPUBACTCS YaCTHBIM €€ BHA. BBOIATCS HOBBIE TMOHSATHS:
«palMoHaJIbHOE ypPaBHEHHE», «IIEJI0€ ypaBHEHHE», «IpoOHOE ypaBHEHHE». DOpMYIHpYETCs aJrOpUTM pelIeHHus] ApoOHOro ypaBHeHus. B paszgene
pa3BUBAETCS JIMHUA PEIICHUS 3a7a4 allreOpandecKuM METOJIOM.

esn n3yvyeHus pasaeJa:

* BBECTH TOHSTHE KBAJPAaTHOTO YPaBHEHHUS, CHUCTEMATHU3MPOBATHh CBEACHHUS O HEIOJHBIX KBAJAPATHBIX YPaBHEHHUSIX M OOYy4YUTh TpUEMAM HX
pelLICHHUS;

* HAYYUTh PEIIaTh KBAJIpaTHbIC YpaBHEHUS 1O (GOPMYIIe KOPHEH;

* chopMHpPOBATH YMEHHS PEIIaTh IPOOHBIE PAIIMOHAIBHBIC YPAaBHEHHUS, PA3BUTh YMEHHE PEIIaTh TEKCTOBBIE 3a/Ia4M AJIreOPandeCKUM METOJIOM.

Pa3znen 4. HepaBencrna (20 yacos).

B sTom pasmene BBomUTCA anreOpanuecKkoe OINpeAesieHUE MOHATHH «OoJIbIIe» W «MEHbIIe», (HOPMYIUPYIOTCS OCHOBHBIE CBOMCTBA YHCIIOBBIX
HEpaBEeHCTB, (OPMUPYETCS HABBIK IPUMEHEHHUS CBOMCTB K OI[CHKE 3HAYEHUS BBIPAXKEHUS U J0Ka3aTeIbCTBY HEPaBEHCTB. BBOAATCS MOHTUSA «a0COIIOTHAS
MOTPEIIHOCTHY, «TOYHOCTh MPUOIMKEHHS», «OTHOCUTENbHAs MOTPEHIHOCThY. [locime paccMOTpeHus 3JIeMEHTOB TEOPUHM MHOKECTB  (GopMyIHpyeTcs
QJITOPUTM PEILICHUS TUHEUHBIX HEPABEHCTB C OJTHON NMEPEMEHHOM U UX CUCTEM.

Heans usyyenus pasaea:

L4 JaThb anre6pa1/1quI<oe HCTOJKOBAHUE TOHATHS «OOIBIIE» M «MCHBIIC», CUCTCMATHYCCKHU H3JIOXKHTHb CBOMCTBA YHCJIOBBIX HCPAaBCHCTB U
IOKa3aTb BO3BMOKHOCTb UX IMPUMCHCHUA I OLICHKH 3HAYCHHUI BBIpa)KeHHfI;

L BBECTH IOHATUS «aOCOJFOTHAS MOTrpeIIHOCTB», KTOYHOCTDH HpI/I6J'II/DKeHI/I$[», «OTHOCHUTCIIbHAA NIOTPCITHOCTB»

o C(I)OpMI/IpOBaTL YMCHHC pCIIATh JINHEHBIE HCEPAaBCHCTBA C OJTHOM HepeMeHHOﬁ N UX CUCTCMBI.

Pazpnen 5. Crenens ¢ neabIM nokasareseM. JjaeMeHThl craTucTUKH (11 yacos).
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[Tpu u3ydeHun pasnena BBOJUTCS MOHITHE CTETIEHH C IEJIbIM OTPUIATEIBHBIM IIOKa3aTeIeM, pacCMaTpUBAIOTCA €€ CBOMCTBA, (POPMUpPYETCST HABBIK
npeoOpa3oBaHus BBIPAKECHUH, COAEPIKAIIMX CTETEHU C LENbIM OTPUIATEIbHBIM TOKa3areneM. PaccMarpuBaeTcsi MOHSATHE CTaHAAPTHOTO BUAA YHCTIA,
IIPUBOJATCS IPUMEPBI JCUCTBUN HAJl TAKUMH YU CIIAMM.

B 3ToM paznene oOyudaromuecs 3HaKOMSTCS € POCTEHIIMMU CTaTUCTUYECKUMHU XapakTepucTUKaMu. VX cozepkarenbHbIil CMBICT pa3bsCHIETCS Ha
npocredmux npumepax. OOydaromyecss JOJDKHBI 3HATh COOTBETCTBYIOIIME OIPEAEICHUS, HAyYUThCS HAXOJUTh 3TU XapaKTEPUCTHUKU B HECIOMKHBIX
CUTYyalMsiX, NOHMMATh MX MPAKTUYECKUN CMBICI B KOHKPETHBIX ciydasX. OOywarouiuecs: BIEpPBbIE BCTPEUAIOTCA C IPEACTABICHUEM pPE3yIbTaTOB
UCCIIEIOBAaHUS B BUJE TAaONMIBI YAacCTOT WM OTHOCHUTENIBHBIX 4acTOT. OHM JOJDKHBI YMETh HaXOJWTh MO TaOJIMIIE 4YacTOT TAaKHE CTaTUCTUYECKHE
XapaKTEepUCTUKH, Kak cpeAHee apudmMerndeckoe, Moja, pasmax. [IpyMHIMIINAIBHO HOBBIMM SIBJSIETCS TMOHSTUS «UHTEPBAJIBHBIA psAl», T'e€HepanbHas
COBOKYITHOCTb), «BBIOOPOYHAS] COBOKYITHOCTBY, «IIOJIMUTOHY, «TUCTOTPaMMay.

Henp nzyyenus pasaeiia:

o paccMOTpeTh CBOMCTBA CTEMEHU C LENbIM IOKa3areiaeM U cOopMUpOBaTh YMEHHME HCIOJb30BaTh UX JJS MPeoOpa3oBaHUs BbIPaKEHUH,
MMO3HAKOMUTh 00YJarOIIUXCS C MOHATHEM CTaHJIAPTHOTO BU/IA YUCIIA;

J chopMupoBaTh y 00ydarolUXcs MPEACTABICHUE O MPOCTEHIIMX CTATUCTHUYECKUX XapaKTEPUCTUKAX W HUX HCIOJb30BaHUU IMPHU aHAIU3E
JAHHBIX, [TOJIYYEHHBIX B PE3Yy/IbTAaTE UCCIIEJOBAHMUS;

o chopMUpOBaTh HavyaJbHbIE PEICTABICHUS O cOOpe U 00pabOTKe CTATUCTUYECKUX JAHHBIX, O HAIVIATHON MHTEpIpEeTalMu CTaTUCTUYECKOM
uH(popMaLnH.

COAEPKAHUE KYPCA OBYUYEHUSA AJI'EBPBI 9 KJIACCA.

1. IToBTOpeHMe Kypca anredpsl 8 kiaacca (6 yacon)
2. Kpagparuunas pyukuus ( 20 yacoB)

Oynkuus. Bo3pactanue u yosiBanue Gpynkiuu. KBagpatuelii TpexwieH. Pasnoskenue kBaJipaTHOTO TpexuieHa Ha MHOXKHUTeNU. Pemenue 3a1ay nmyrem
BbIJIENIEHUs KBaJpara JByu/ieHa U3 KBaJpaTHOro TpexwieHa. DyHkuus y=ax’+Bx+c, ee cBoiicta u rpaduk. [IpocTeiimue npeodpazoBaHus rpapuKoB
byuakuuii. @yaknus y=x". OnpeaeneHue KOpHs n-i cTeneHu. Borurcnenue KopHei —n-if cTeneHu.

3. YpaBHeHHSs U HEPaBEHCTBA ¢ OIHOM nmepeMeHHO. (15 yacoB)

]_IGJ'IOG YPaBHCHHUC U €0 KOPHHU. BI/IKBa,Z[paTHLIe YpaBHCHUA. I[pO6HBIe palOHAJIbHBIC YPABHCHU. Pemenue HCPAaBCHCTB BTOpOﬁ CTEICHU C OJHO I
nepeMeHHoﬁ. Pemenue HEPAaBCHCTB MCTOAOM MHTCPBAJIOB.

4. YpaBHeHUs 1 HEPABEHCTBA C IBYMs NepeMeHHbIMHU H UX cucTeMbl. (17 yacoB)
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VYpaBHEHHE ¢ ABYMs IIEPEeMEHHBIMU U ero rpaduk. ['paduyeckuii cmocod perieHus CucTeM ypaBHeHU . Perenne cuctem coaepkamux OJHO ypaBH CHHE
MIEpPBOMH, a Ipyroe BTOPOM cTeneHu. Pelenne TeKCTOBBIX 3a/1ad METOJ0M COCTaBlieHUs cucteM. HepaBeHcTBa ¢ 1Bymst nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C JIByMs IEPEMEHHBIMHU.

5. IIporpeccun. (14 yacon)
[locnenoBarenpHOCTU. ApudMeTndeckas U reoMeTpuueckas rnporpeccuu. @opmysbsl N-ro 4jieHa U CyMMbI N IEPBBIX UIEHOB IIPOIPECCUU.
6. D1eMeHTHI KOMOMHATOPMKHU M TeopHHu BeposiTHOcTei. (12 yacoB).

[Ipumepsl koMOMHATOPHBIX 3a1a4. [lepecTaHOBKH, pa3MenieHus], coueTanusi. OTHOCUTENIbHAs YacTOTa CIy4aitHOro coObITHs. PABHOBO3MOXKHbBIE CO OBITHS U
HX BEPOSITHOCTb.

7. IlloBTOopenue. Pemenue 3aaa4 no kypcy ajareopsi 7-9 .( 18 uacon)

3. TEMATHYECKOE IINTAHUPOBAHUE
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TEMATHYECKOE INTAHUPOBAHUE ITPEJJMETA AJITEBPBI 7 KJIACC

Ne i/ HaunmeHoBaHue Y4eOHbIe yachl KonTpoJsbHbie padoTsl
pasiesos
1. BripakeHus, TOXKIECTBA, YPABHECHUS 22 2
1.1 Bripaxkenus 5
1.2 IIpeoOpa3oBaHue BbIpaKEHUI 5+1
1.3 YpaBHEHUsI C OJTHOM MEpEeMEHHON 7+1
1.4 CraTucTyeckue XapaKTepUCTHKH. 4
«[Iudaropa BeanyarOT OTIIOM MaTEMATHUKH.)
2. DyHKIUU 11 1
2.1 OYHKINU U UX TpaduKu 5
2.2 Jluneitnast ¢ynkuus. «llytb nosiBieHus QyHKUIHAU
unaer ot ¢paHimy3ckux ydeHbix Pene Jlexapra u 5+1
®pancya Buera (XVII B)»
3. CTeneHb ¢ HATYPAJbHBIM NOKa3aTeJIeM 11 1
3.1 Crenens u €€ CBOICTBA 5
3.2 Onnowiensl. «Ha3Banue mokasaresss CTEIIEHU BBEN 5+1
HeMenkuid Marematnk Muxasns lltudens B 1544
r.»
4. MHoro4./1eHbl 17 2
4.1 CyMMa 1 pa3HOCTh MHOTOYJICHOB 3
4.2 [IpousBenieHre 0THOYIEHA U MHOTOWICHA 6+1
4.3 [IpousBenenne MHOTOYJICHOB. 6+1
«Kapa ®@puapux I'ayce - Kopoab MaTreMaTUKOB."
S. D opmMyJIbl COKPALIEHHOT0 YMHOKEHUSI 19 2
5.1 KBagpar cymmbl ¥ KBajipaT pa3HOCTH 5
5.2 Pa3zHocTh kBagpaToB. CyMMa U pa3HOCTh KyOOB. 6+1
5.3 [IpeoOpa3oBaHue LENBIX BBIPAKEHUH. «AHTTUNHCKUN 6+1
mareMatuk B.P.I'amunsToH - oxoso 4000met Hasamg. »
6. Cucrembl THHEHHBIX YPABHCHUH 16 1
6.1 JIunelHbIe ypaBHEHUS C IBYMs IIEPEMEHHBIMU U UX 5
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CUCTCMBI

6.2 Pemenne cucrem nuHEHHBIX ypaBHeHUU. «329 ner 10+1
Hazan JIeHOHMII BBICKA3aJl HJICIO0 OOIIEro MeToja
pelieHusi CUCTEM JIMHEHHBIX YPAaBHEHUI»
IToBTOpEeHue 5+1 1
Hroro: 102 10
KosnuecTBo Tem: 6
TEMATHYECKOE IIJIAHUPOBAHMUE ITPEIMETA AJITEBPBI 8 KJIACC
Ne HaumeHoBaHue pa3jaesioB Y4yeOHble yachl KonTpoabHbie padoThbl
IToBTOpEHHE 3
1 Panmonaneubie 1podu. 23 2
1.1 PanmonansHbie ApoOH B UX CBOMCTBA 4
1.2 CymMa 1 pa3HOCTB apo0eit 6+1
1.3 [IpousBenenue u yactHoe npobeii. JlobaueBckmit 11+1
Huxouaii IBanoBuy— 230 et
POCCHICKHII MaTEMAaTHK U JIEITEIb HAPOIHOTO
o0pazoBaHwUsI.
2 KBagpartHble kopHU. 19 2
2.1 JleicTBUTEIbHBIC YKCIIa 2
2.2 ApubMeTnuecKnii KBaJIpaTHbIM KOpeHb. HbIOTOH 5
Ucaaxk— 380 ner
aHTTTUUCKUN (U3HUK, MATEMaTUK, MEXaHUK U
aCTPOHOM, OJIMH U3 CO3/1aTeNel KIIacCu4ecKon
(U3MKY 1 MaTEeMaTUYECKOrO aHAIH3a
2.3 CBoiicTBa apu(PMETHUECKOro KBaJJpaTHOTO KOPHS 4+1
24 [IpumeHneHue cBOMCTB apu(pMETHUECKOTO 6+1

KBaJpaTHOT'O KOPHA.
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3 KBanpatHsle ypaBHEHUS. 21 2
3.1 KBagpatHoe ypaBHeHHE U €r0 KOPHU 10+1
32 JlpoOHbIe  panmuoHanbHbIE ypaBHEeHUs. «Mmu 9+1
ropautcs Poccusi! mu ropaumcest Mol !»
4 Hepasencraa. 20 2
4.1 HucnoBsle HEPaBEHCTBA U UX CBOMCTBA 8+1
4.2 HepaseHcTBa ¢ 0[1HOM NEPEMEHHON U UX CUCTEMBI. 10+1
«51 B paboume moiiy, MyCTh MEHsI HayJaT»
5 CreneHp ¢ LeJIbIM IOKa3aTeaeM. OJIEMEHTHI 11 1
CTaTUCTHKH.
5.1 Crenens c 1e7bIM [TOKa3aTeleM U €€ CBONCTBa 6+1
5.2 OneMeHTsl CcTaTHCTUKU. «OT commata — J0 4
reHepana»
IToBTOpEHHE. 5 1
Hroro: 1024 10
KosmmuecTBo Tem: 5

TEMATHYECKOE IINTAHUPOBAHHUE ITPEJIMETA AJIT'EBPBI 9 KJIIACC

Ne m.m. Ha3Banue pa3nena Koun4yectBo yacoB | KoHnTpoJsbHbIe padoThl
1 [ToBTOpeHue Kypca anredpsl 8 Kiiacca 6 -
’ I'maBa 1. KBagpatuunas ¢pynkius. Onepanus «Kacc Moit 1om 1 MHe 20 )
KOM(OPTHO B HEMM
3 I'maBa 2. YpaBHEHMs U HEPABEHCTBA C OJTHOM NMEPEMEHHOM. « DKOJIOTHS U 15 1
SHEprocoepekeHue»
4 I'maBa 3. YpaBHeHUs U HEpaBEHCTBA C JBYMs IepeMEHHbIMU. Yac 17 1
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Ne m.m. Ha3Baunue pa3nena KoauvecTBo yacoB | KoHTposbHbIE padoThI

oOmenns « naBuelii 3akoH Xuzuu!

5 I'maBa 4. Apudmerndeckasi 1 reoMmerpudeckas nporpeccuu. «Mosoast 14 )
I'Bapausi» - Mbl mTOMHUM |»

6 I'maBa 5. DneMeHThl KOMOMHATOPUKHU U TEOpUU BeposiTHOcTel. « opona- 12 1
repou! I'opona BouHckoi CraBbl!»

7 [ToBTOpenue kypca anredpsr 9 kinacca. «He 3naens 3akoHOB? ThI B 18 |
OMAaCHOCTH ! »
Hroro: 102 8
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