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Il. [TosscHuTEIHLHAA 3aNIUCKA

Iporpamma nis 7-9 kiaccos
Hacrosmas paboyas nporpamma mo aiaredpe B 7 Kjacce nmpeaHa3HaueHa:

e JUIS peaju3allii OCHOBHBIX 00pa30BaTEbHBIX MPOTPAaMM OCHOBHOT'O OOIIEro 00pa3oBaHMUs,

e Ui peaju3aliy aJalTHPOBAHHBIX OCHOBHBIX oOpa3oBarenbHbIX mporpamm (AOOII) npu
MOJIy4eHUH 00pa3oBaHMsl COOTBETCTBYIOIIETO YPOBHS OOYYAIOIUMUCS C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3JI0pPOBbsl B ciiydasix, ecnu BapuanT AOOII mo pesynprataM H CpokaMm ee
OCBOCHHS COOTBETCTBYET (heZiepaibHbIM TOCYAapCTBEHHBIM 0O0pa30BaTEIbHBIM CTaHIApTaM
(®I'OC) um comocTaBUMO C pe3ylbTaTaMd U CPOKAMH OCBOCHHS OOyYaroOIIMMHUCS, HE
MUMEIOIIMMH OTPaHIYEHHIA TI0 BO3MOYKHOCTSIM 3/I0POBbSI.

Hacrosimas pabovas nporpamma c(opMHUpOBaHa B COOTBETCTBHH C TPEOOBAHHUSIMHU, YTBEPKICHHBIMU:

- @enepanbHbIM 3aKOHOM OT 29 nmekabps 2012 r. Ne 273-®d3 «O6 obOpazoBanuu B Poccuiickoit
Oeneparnmn» (B pea. enepanbabix 3akoHOB oT 17.02.2021 No 10-D3, ot 24.03.2021_No 51-D3, ot
05.04.2021 Ne 85-@3, ot 20.04.2021 No 95-D3. ot 30.04.2021 Ne 114-D3, ot 11.06.2021 Ne 170-D3,
o1 02.07.2021 Ne 310-®3, ot 02.07.2021 Ne 351-D3);

- ®enepabHBIM TOCYAApCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM OCHOBHOTO 0O0IIEro o0pa3oBaHus,
YTBEPXKJACHHBIN MpHKa3oM MuHucTepcTBa oOpa3zoBaHusi W Hayku Poccuiickoit ®enepauuu OT
17.12.2010 Ne 1897 «OO0 yTBepKIE€HUU U BBEICHHH B JEHCTBUE (pelepallbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHusy» (¢ u3MeHEeHUsIMH oT 29 nekabps 2014
roga Nel644 «O BHeceHMHM HM3MEHEHMI B NpuKa3 MuHuctepctBa oOpa3oBanus u Hayku PO ot 17
nexadbpsa 2010 rogaNe 1897 «O6 yrepxkaeHun ®I'OC ocHoBHOro obmiero odpazoBaHus», oT 31
nexabpst 2015 roma Ne 1577 «O BHeceHMHM W3MEHEHWH B (enepaabHBIi TOCyIapCTBEHHBIN
o0Opa3oBaTeNbHBIA  CTAaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHWHU, YTBEPKICHHBIM MPUKA30M
MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit ®enepaunn ot 17 nexadps 2010 roga Nel897»);
(manee - ®I'OC OOO) (s 5-7 kiaccoB, a Takxke s 8-9 Ki1accoB 00pa30BATEIBHBIX OPTaHU3AINM,
peanuzytonux GI'OC ocHoBHOTO 0011I€TO 0Opa3zoBanus B 2021-2022 yyebHOM romay);

- [locranosnennem ['maBHoro I'ocymapctBeHHoro canutapHoro Bpada Poccuiickoit @enepanun «O0
yrBepkaeaun Canllun 2.4.2.2821-10 «CanutapHO-3MIUAEMUOIOTHYECKHE TPEOOBaHUS K YCIOBHUSIM U
opraHmMszanu oOydeHus B 00I1e00pa30BaTENbHBIX YyupexaeHusx» oT 29.12.2010  Ne 189,
(3apeructpupoBano B Munrocte Poccuiickoit ®eneparu 03.03.2011 Ne19993);

- CaHUTapHO-’HIEMHOJIOTHIECKUMIA TpaBwiaMu u HopMmaruBamu CanlluH 2.4.2.2821-10
«CaHUTapHO-ANUAEMHOJIOTHYECKHE TpeOOBaHMS K YCIOBHSIM W OpraHu3aluu oOyueHus B
0011e00pa30BaTENbHBIX YUPEKACHUAX», YTBEpKACHHbIMU [locTaHOBIEHHMEM [ 1aBHOro caHUTapHOTO
Bpaya Poccuiickoit @enepanun ot 29.12.10.Ne 189;

- Ilpuka3z MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanun ot 17 nexadbps 2010 r. Ne
1897 «O06 yrBepxkaeHUH (eaepaTbHOr0 TOCYAapCTBEHHOr0 00pa3oBaTeIbHOTO CTaH1apTa OCHOBHOTO
obmero oOpazoBanusi» (B pen. I[lpukazoB MwunoOpuayku Poccum ot 29.12.2014 Ne 1644, ot
31.12.2015 Ne 1577, ot 11.12.2020 Ne 712);

- [Ipuxa3z MunucrepcrBa npocsenienusi Poccuiickoit @enepauuu ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHun [lopsiaka opraHu3anuu M OCYIIECTBICHUS 00pa30BaTENIbHOM JIEATETLHOCTH IO
OCHOBHBIM 00111€00pa30BaTEeIbHBIM TIporpaMmMaM - 0Opa30BaTeIbHBIM IpOrpaMMaM HayalbHOIO
00111€r0, OCHOBHOT'O OOIIETO U CPEIHEro 001Iero 00pa3oBaHus»;

- Pacnopsukenune IlpaButenbctBa Poccuiickoit @enepaunu ot 24.12.2013  Ne22506-p«O06
yTBepkaeHnr KoHuenmu pa3BuTHs MaTeMaTH4eckoro oopasosanus B Poccuiickoit deneparymy;

- [Iucemo MunuctepcrBa npocsetienus Poccutickoit deneparu ot 23 oktssopst 2019 r. Ne BB-47/04
«O0 ucnoab30BaHUU PAOOYMX TETpaseiiy;

- Ilpukazom MunucrepctBa npocsenienust Poccuiickoit denepanuu ot 20 mas 2020 r. Ne 254 «O6
YTBEP)KICHUU (eIepaIbHOrO MepeyuHsl Y4eOHHKOB, JOMYIIEHHBIX K MCIIOJIb30BAaHUIO NP pealn3alun
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UMEIOIUX TOCYJapCTBEHHYIO AaKKPEIUTAIUI0 O00pa30BaTeIbHBIX MPOrPaMM HAYAIBHOTO OOIIEro,
OCHOBHOTO 00ImIero, cpeaHero oomero oOpa3oBaHWS OpraHU3AIUAMH, OCYIIECTBISIOIMIMMHI
o0Opa3oBaTenbHyI0 JeITeNbHOCThY (B pexd. Ilpukazo Munnpocsemenus Poccun ot 23.12.2020 Neo
766);

- YcraBoM MyHHIMITATFHOTO Ka3eHHOTO 001Ieo0pa3oBaTensHOro yupexkaeHus «KapbiMkapckas
cpenHsis o0eo0pa3oBaTenbHast IMKOJIa,;

- OcHOBHOIl 00pa3oBaTENBHON MPOrPaMMOl OCHOBHOTO 00mIero ooOpazoBaHus MyHUIIUIIATHHOTO
Ka3eHHOro o0I1eo0pa3oBaTebHOTO yupexacHus «KapbiMkapckas cpemHssi oOmeoOpa3oBaTelbHas
IIKOJIaY;

- -Y4yeOHBIM IUJITAHOM  OCHOBHOTO  o0Omiero oOpa3oBaHuss ~MyHHMIMIAIBHOTO  Ka3€HHOTO
obmieobpa3zoBarenbHOro yupexaeHus «KapbiMkapckas cpenHsis oOrieoOpas3oBareibHas IIKOJIa» Ha
2021-2022 yueOHbIii ro;

- -llonoxenuem o paboueil mporpaMMe Y4eOHBIX MPEIMETOB, KypcoB MYyHUIIMNIATBHOTO Ka3€HHOTO
obmieoOpasoBarenbHOro yupexaeHus «Kapeimkapcekas cpefnsis o01eoopa3oBaTeibHast IIKOIa.

OO6yueHre MaTeMaTHKE B OCHOBHOM IIIKOJIE HAITPABJICHO HA JOCTIKEHHUE CICAYIOMIMNX IleJieil H3y4YeHus :

B

JAUYHOCMHO020 CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
passumus. ] DOpMUPOBAHHE Y YHAIIMXCS UHTEIJIEKTYAJIbHOM YECTHOCTH U

HallpaBJICHUHU | e PaszButre 1oruueckoro u KPUTHYCCKOI'O MBIIIJICHUS, KYJIbTYPbI PCUH,

00BEKTHUBHOCTH, CIIOCOOHOCTH K MIPEO/I0JICHHIO MBICIUTEIbHBIX CTEPEOTHIIOB,
BBITEKAIOIIUX U3 OOBIIEHHOIO OIbITA;

. Bocnuranue kadecTB JUYHOCTH, 00CCIICYMBAIONIUX COITHAIBHYIO
MOOHIJIBHOCTD, CIIOCOOHOCTH TPHUHUMATh CAMOCTOSTEIIBHBIC PELICHHUS;

. DOopMHUPOBaHUS KAYeCTB MBIILIEHHUS, HEOOXOJUMBIX JIJIS aalTallii B
COBPEMEHHOM HH(POPMAIIMOHHOM OOIIECTBE;

L] Pa3BI/ITI/Ie I/IHTCpCCEl K MaTeMaTI/ILIeCKOMy TBOp‘-ICCTBy U MAaTCMAaTHUYCCKUX
CIIOCOOHOCTEH.

B
Memanpeomemnom | oOIICYESTIOBEUSCKOW KYJIBTYpbl, O 3HAUAUMOCTH MATEMAaTUKH B DPa3BUTHUHU
HanpaeieHuu. [UBUJIN3AIMU U COBPEMEHHOTO OOIIECTBA,;

L4 q)OpMI/IpOBaHI/Ie np €JICTaBJICHUN 0 MaTeMaTuKe KakK qaCTu

L4 PazButne Hpe)ICTaBJIeHI/Iﬁ O MaTCMAaTHKE KakK (bopMe OIIMCaHuA U METOAEC
ITO3HAaHUA ﬂeﬁCTBHTeHBHOCTH, CO3aaHucC YCJIOBI/Iﬁ JJIsA HpI/IO6peTCHI/IH
IEPBOHAYAJILHOT'O OIIbITaA MAaTEMATHYICCKOT'O MOACIIMPOBAHUSA

L4 q)OpMI/IpOBaHI/Ie O6H_II/IX CII0CO00B HHTCJIJICKTy&J'IBHOfI ACATCIIBHOCTH,
XAapPaKTCPHBIX [JIA MATECMAaTUKW W ABJIAIOLIUXCA OCHOBOM I103HABaTEIbLHOM
KYJIbTYPHI, 3HAYUMOM JIJIs Ppa3InIHbIX C(bep YeJIOBEUYECKOM JIeATEILHOCTH.

B
HanpaeeHuuU. JJIA MMPOAOJIZKCHU A O6y‘IeHI/IH B CTapmeﬁ IIKOJIC 50058 HWHBIX

npedmemnom o OBJ'IaI[eHI/Ie MAaTCMaTUYCCKUMU 3HAHUAMH U YMCHUAMU, HGO6XOI[I/IMI>IMI/I

0011e00pa30BaTeNbHBIX  YUPEKACHUSAK, HW3YYCHHS CMEXKHBIX JIUCIUIUIMH,
MIPUMEHEHHUS B TTIOBCETHEBHOM JKU3HH,

o Cosznanue ¢yHIaMeHTa JJIT MATEMaTHIECKOTO Pa3BUTHS, (POPMUPOBAHUS
MEXaHH3MOB MBITIICHUS, XapaKTEPHBIX JJIT MAaTEMATHIECKOH JIeATEITbHOCTH.

3agauu o0yyeHus:
e TpHOOpETCHHE MAaTEMAaTHYECKUX 3HAHUA U YMEHUH;
e OBJIaJIeHHE 00OOIIEHHBIMH CTIOCOOAMU MBICIIUTEILHOMN, TBOPUYECKOHN JACATEIHHOCTH,



® pa3BUTHE JOIMYECKOIO MBIIUICHNS yYalIuXcs.
® OCBOCHHE KOMIETEHIMI(y4eOHO-T103HaBaTEIbHON, KOMMYHUKAaTUBHOMN, peIIeKCUBHOM,
JIMYHOCTHOTO camMoOpa3BUTHS, MH(POPMALMOHHO-TEXHOJIOTUYECKOH, LIEHHOCTHO-
CMBICITOBOIA).
® CO3HATEIbHOE OBJIAJCHHUE YYAIIUMHCS CHUCTEMOH aireOpanyecKux 3HAHUH U yMEHUH
HEOOXOJUMO B TIIOBCEAHEBHOW MKU3HU JJI U3YYEHUS CMEXHBIX JUCHUUIUIMH U
PO0JKEHHUs 00pa30BaHMUsL.

Ilpakmuueckasa 3nauuMocms WIKOJIbHO20 Kypca anredpsl 00ycioBiIeHa TeM, 4To €€ 00BEKTOM
SBJIAIOTCS KOJIMYECTBCHHBIC OTHOILEHUS JEHCTBUTEIBHOIO MHMpa. Martemarnyeckass NOArOTOBKA
HeoO0XoAuMa Ui MMOHMMAaHHs TPUHIMIIOB YCTPOMCTBA M HCIIOJIb30BAHHMS COBPEMEHHOW TEXHUKH,
BOCIPUATHSA HAY4YHBIX M TEXHUYECKUX IOHATHNA M MAch. MaTemaruka SIBISETCS A3BIKOM HAyKu U
TexHUKH. C €€ NMOMOUIbI0 MOJEIUPYIOTCS U H3Y4aroTCsl SIBJIEHHUS U IPOLECCHI, MPOUCXOASIIUE B
IIPUPOJE.

Anrebpa sBISETCS OJHUM M3 OINOPHBIX MPEIMETOB OCHOBHOW IIKOJIBI: OHa 00eCrednBaeT
U3Y4YECHHE IpYIMX IUCUUIUIMH. B nepByro odepenp 3TO OTHOCHUTCA K IPEIMETaM E€CTECTBEHHO -
HAay4yHOro LMKJA, B YaCTHOCTH K (usuke. Pa3BuTHE JIOrMYECKOro MBILIUICHHUS Yy4allUXcs MpuU
o0yyeHUH anredpe CHocOOCTBYET YCBOECHHIO IPEIMETOB TIyMaHUTAapHOro uukia. [IpakTuueckue
YMEHHUSI ¥ HaBBIKM alTreOpanvecKkoro xapakTepa HEOOXOIUMBI Il TPYAOBOH M MpoheCCHOHATBHON
IIOATOTOBKH LIKOJIBHUKOB.

Pa3Butne y yuammxcs [paBWIbHBIX HPEJICTaBICHUH O CYIIHOCTH M IPOUCXOXKICHUU
anreOpandeckux aOCTPaKUMH, COOTHOIIEHHM pPEaJbHOI0 U UACAIBHOIO, XapakTepe OTpakeHUs
MaTeMaTHUYeCKON HayKOM SIBJIEHHUI U MPOLIECCOB PEalbHOI0 MUpPA, MECTE aureOpbl B CUCTEME HAyK U
pOJAM MaTeMaTH4YeCKOro MOJEIMPOBAHUS B HAayyHOM II03HAHMM M B IPAKTUKE CHOCOOCTBYET
(OpMHPOBAHHIO HAyYHOTO MHUPOBO33PEHHUSI yUYAIIUXCS M KA4eCTB MBINUICHUS, HEOOXOIUMBIX JUIS
ajlanTalyuy B COBPEMEHHOM MH(OPMALIMOHHOM OOLIECTBE.

Tpebysa oT ywammxcsi yMCTBEHHBIX U BOJIEBBIX YCHUJIMI, KOHLUEHTPAllMd BHUMAHMS, aKTUBHOCTU
pa3BUTOr0 BOOOpaXkeHMs, anreOpa pa3BUBAaeT HPABCTBEHHbIE YEPTbl JIMYHOCTH (HACTOHYMBOCTb,
L[EJIeYCTPEMIIEHHOCTh, TBOPYECKYIO AKTUBHOCTb, CAMOCTOSITEIbBHOCTh, OTBETCTBEHHOCTD, TPYA0II00HE,
JUCLUUIUIMHY U KPUTUYHOCTh MBIIUICHUS1) U YMEHUE apryMEHTHPOBAHO OTCTaWBaTh CBOM B3IJIAABI U
yOeXAeHMsI, a TAaKXKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEJIbHBIE PEIICHHUS.

N3yuenune anreOpbl Mmo3BosiseT (OpMUPOBATH YMEHHS M HaBBIKM YMCTBEHHOTO TpyAa —
IUIAaHUPOBAHUE CBOEHM padOThI, MOMCK PAMOHATIBHBIX MyTEeH €€ BBINOJHEHHUS, KPUTUYECKYIO OIICHKY
pe3yabTaToB. B mpouecce nzyueHus anreOpbl MKOJIBHUKU TOJIKHBI HAYYUThCS M3J1araTb CBOU MBICIH
SICHO W HCYEpIBIBAIOIIE, JAKOHUYHO M EMKO, NPUOOpPECTH HaBBIKM UETKOrO, aKKypaTHOIO U
I'PaMOTHOTI'O BBINOJIHEHMSI MATEMaTHUYECKUX 3aIIACEN.

Baxkneiimel 3amadeil MIKOJIBHOIO Kypca aireOpbl sIBISETCS pa3BUTHE JOTMYECKOIO MBIIUICHUS
yuyamuxcs. CaMu 00BEKTHI MaTeMaTHYECKUX YMO3AKJIIOUEHHH M MpPUHATHIE B anreOpe MpaBuia MX
KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHII 0OOCHOBBIBATh U JIOKAa3bIBaTh CYXKJECHUS,
IIPOBOAMTH YETKUE OMNPEIEICHMs], DPAa3BUBAIOT JIOTMYECKYI0 HWHTYHULHIO, KpPaTKO M HariasgHo
PacKpbIBalOT MEXaHU3M JIOTMYECKMX MOCTPOCHUMH M y4yaT MX NpPUMEHEHHI0. TeM cambIM anredpa
3aHMMaeT OJHO U3 BEAYUIMX MeCT B (OPMUPOBAHMHM HAYYHO-TEOPETHUYECKOTO MBIIUICHHUS
IIKOJIbHUKOB. PacKkpbiBas BHYTPEHHIOIO FapMOHHUIO MaTeMaTUKH, GOpMHUpYys MOHHUMaHHE KpPacoThl U
U3AIIECTBa MaTeMaTHUYECKUX PacCYKIEHMUH, anreOpa BHOCUT 3HAUMUTENbHBIA BKIJIAJ B CTETUYECKOE
BOCIUTAHHE YYaIIUXCS.

O0mas xapakTepucTuKa Kypca ajareopsl B / — 9 kiaccax

B kypce anrebppl MOXHO BBIICIUTH CJIEAYIOUIME OCHOBHBIE COJAEpXKATEIbHbIE JUHUU:
apupmeTnka; anredpa; (QYHKIMH; BEPOATHOCTh M CTAaTHUCTHKA. Ha psany ¢ »TMMH B conaepkaHHe
BKJIFOUEHBI /1B JIOMOJHUTEIBHBIX METOJIOJIOTUYECKUX pa3/iesia: JIOTMKa U MHOKECTBAa; MaTeMaTHKa B
HUCTOPUYECKOM pa3BUTHH, YTO CBS3aHO C pealu3anuedt Ieneil OOLIeMHTEeNeKTYalbHOrO U



OOIIEKYJIBTYpHOTO pa3BuTHs yyamuxcsa. ComepkaHue Kaxa0To U3 3TUX pa3/IesioB pa3BOPAYMBACTCS B
COJIEPKATEIBHO-METOJUUECKYIO JIMHHUIO, TPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COAEP)KATEIIbHBIEC JIMHUU.
IIpu stoM mnepBas auHus — <«Jlormka M MHOXECTBa» - CIYKUT LEIM OBJAACHUS Yy4alllUMMCS
HEKOTOPbIMM 3JIEMEHTAaMH YHHUBEPCAJIbHOI'O MaTEeMaTH4YeCKOIro s3blKa, BTOpas — «MaremaTtuka B
UCTOPUYECKOM pPa3BUTHHM» - CIIOCOOCTBYET CO3JAHHMIO OOIIEKYJIbTYpHOTO, T'YMaHHUTapHOTO (¢oHa
U3y4YeHUs Kypca.

Conepxxanne MUHUU «ApupMETHKa» CIYXKHUT 0a30i Uil JadbHEUIIEr0 M3yYeHHs YUYaIUMUCS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTUIO HUX JIOTMYECKOI'O MBIIIEHUS, (OPMHUPOBAHUIO YMEHUS
MOJIb30BAThCSl ANTOPUTMAMM, a TaKKe NPUOOPETECHHIO MPAKTUYECKHX HABBIKOB, HEOOXOJMMBIX B
IIOBCETHEBHON KU3HU. Pa3BUTHE MOHATUSA O YKCIIE B OCHOBHOM LIKOJIE CBA3aHO C PAllMOHAIBHBIMHU U
UppalMoOHAIbHBIMU YMCIIaMH, (OPMUPOBAHUEM TMEPBHUYHBIX IPEACTABICHUN O JACHCTBUTEIHHOM
qucIe.

Copnepxanmne nuHUU «AnreOpa» crmocodcTByeT (OPMHUPOBAHUIO y yUAIIUXCS MATeMaTHUECKOTO
amnmapara Juid pellieHHs 3aJad M3 pPa3/ielloB MaTeMaTHUKH, CMEXKHBIX IPEAMETOB M OKpYXKaroliei
peasibHOCTH. SI3bIK anreOpbl MOAUYEPKUMBAET 3HAYEHUE MATEMAaTUKM Kak fA3blKa JJIs IOCTPOEHUs
MaTeMaTHYECKUX MOJIEIel IPOLIECCOB U SIBJICHUH pealbHOTO MUpA.

Pa3BuTHE anropUTMHUYECKOTO MBIIUIEHUS, HEOOXOAUMOIO, B YaCTHOCTH, JUIsl OCBOEHMS Kypca
MHGOPMATUKU M OBJIAJCHUE HABBIKAMHM JEAYKTHUBHBIX PACCYKACHUH TakKe SBISIOTCS 3aJauaMu
u3zydeHnus anredpsl. [IpeoOpa3oBaHue CUMBOIBHBIX (POPM BHOCUT crieUU(UUECKUN BKJIAJ B pa3BUTHE
BOOOpaXEHUS y4allluXcs, UX CIIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpYecTBY. B ocHOBHOM mikosne
MaTepuai rpyrninupyeTcss BOKPYT palMOHaIbHBIX BhIPAXKEHUH.

Conepxanue pasaena «OyHKIUN» HaLEJIEHO Ha MOJIY4YeHHE HIKOJIBHUKAaMU KOHKPETHBIX 3HAaHUH O
OyHKIMK KaK BOKHEHIIEH MaTeMaTHISCKOW MOJICITH ISl OTIMCAHUS M UCCIICIOBAHUS PAa3HOOOPAa3HBIX
nporeccoB. M3ydeHue 3Toro marepuaia CriocoOCTBYET Pa3BUTHUIO Y YUALIUXCS YMEHUS UCIOIb30BaTh
pa3iauyYHble SA3BIKM MAaTEMAaTUKH (CJIOBECHBIM, CHUMBOJUYECKHM, Ipauyeckuil), BHOCUT BKJIaJ B
(dbopMHpOBaHKE NPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIUBUIIN3ALMH U KYJIbTYPBI.

Paznen «BeposATHOCTh M CTaTUCTHKa» - 00sA3aTENIbHBI KOMIIOHEHT ILKOJIBHOTO 00pa3oBaHus,
YCUJIMBAIOIIMK €r0 TPUKIAJHOEC M MPAKTUYECKOE 3HAYCHHE. DTOT MaTephall HEOOXOIUM, MpexIe
BCEro, isi GOPMHUPOBAHUA Yy ydamuxcs (pyHKIIMOHAIBHOW IPaMOTHOCTH - YMEHHUSI BOCIPUHUMATH U
KPUTHYECKH aHAIU3UPOBaTh HH(OpMalMIO, NPEICTaBICHHYIO B pa3IU4HbIX (opMax, MOHUMATbH
BEPOATHOCTHBI ~ XapakTEp MHOTMX pPEAJbHBIX 3aBUCHMOCTEW, NPOU3BOAUTH IPOCTEHIINE
BEPOATHOCTHBIE pacy€Thl. V3yueHne OCHOB KOMOMHATOPUKH TO3BOJMT Yy4YalleMyCs OCYIIECTBIIATH
paccMOTpeHHe ciy4yaeB, Mepebop M MOACYET YMClIa BapUAHTOB, B TOM YMCJIE B IMPOCTEHIIMX
MPUKJIaHBIX 33a4ax.

[Ipy M3y4yeHUU CTATUCTHUKM U BEPOSTHOCTH OOOramaroTcs MpEACTaBIECHUS O COBPEMEHHOM
KapTUHE MHpa U METOJaxX €ro HccieloBaHus, (OpMHUpPYETCS NMOHUMaHHE POJM CTATUCTHKU Kak
UCTOYHHMKA COLMAIBbHO 3HAaYMMOMl HHGpOpMAlMM M 3aKJIAABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIICHHUS.

Onucanne mecra yueOHoro npeamera AJI'EBPA B yueOHOM niiane

B cooTBercTBUU ¢ y4eOHBIM TUTAHOM Ha H3y4YeHHE anreOpsl B 7 - 9 Kjaccax OCHOBHOM IIKOJIBI OTBOAMT
3 yaca B HEJIENIO B TEYEHUE KAXKOTO ToJ1a OOyICHHUS.
(9 kmace 102 uvaca,7,8 kimacc — 105 yacoB B roj)

.JII/I‘IHOCTHI)Ie, METANPECAMETHBIC M IIPECAMETHBIC PE3YJbTAaTbl 0CBOCHUA

Y4eOHOro npeamera «AJredpa»
[Tporpamma obecrieunBaeT AOCTIDKEHHE CIEAYIOIINX PE3YJIbTaTOB OCBOCHHUS 00pa3oBaTENbHOM
POrpaMMbI OCHOBHOTO 00IIIEro o0pa3oBaHus:
JIUYHOCMHbLE:
1)  chopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH,
oOydJarommxcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BAaHWIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO H



MO3HAHUIO, BBIOOpY JaiibHEilero oOpa3oBaHMs Ha 0a3e OPHEHTHUPOBKM B MHUpe mpodeccuil u
po(eCCUOHATIBHBIX MPEANOYTEHUH, OCO3HAHHOMY MTOCTPOSHHUIO MHAMBHyalbHON 00pa30BaTeNIbHON
TPAEKTOPHUH C YUETOM YCTOMUYMBBIX MIO3HABATEIbHBIX HHTEPECOB;
2) chopMUPOBAaHHOCTh LIEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOM MTPaKTUKU;
3) cpopMHPOBAHHOCTP KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIEHHMH U COTPYAHHUYECTBE CO
CBEpCTHHKAMHM, CTapIIMMH ¥ MJAIIIMMH, B 0Opa30BaTeNbHOW, OOLIECTBEHHO IIOJE3HON Y4eOHO-
HCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUAAX JESITEIbHOCTH;
4) yMmeHue 5ICHO, TOYHO, IPaMOTHO U3JIaraTh CBOM MBICIM B YCTHOM M NHCBMEHHOM peuu, IOHUMATh
CMBICJI TIOCTaBJIEHHOM 33/1a4M, BEICTPAUBATh ApI'yMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEDHI;
5) mpencTaBlieHHME O MAaTEMAaTUYECKOM HayKe KakK cdepe UelIOBEUeCKO NesITeIbHOCTH, 00 3Tanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl Pa3BUTHS LIUBUIIN3ALUMY;
6) KpPUTUYHOCTb MBILUIEHUS, YMEHHE paclO3HABaTh JIOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;
7 KpEaTUBHOCTb  MBIIIJICHUS,, WHHULMAATUBA, HAXOAYUBOCTb, AKTUBHOCTb IIPU PEIICHUU
anreOpandyecKux 3a1ay;
8) yMeHHne KOHTPOJIMPOBATH MPOIIECC M PE3YJIbTaT Y4eOHON MaTeMaTHIeCKOM NeATeIbHOCTH;
9) cnocoOHOCTh K 3MOLIMOHAIBHOMY BOCHPUATHIO MaTE€MaTHYeCKUX OOBEKTOB, 3a/ay, peIIeHUi,
pacCcyXIeHHi.

Memanpeomemuole:
1) ymeHue caMOCTOATEIbHO IJIAHUPOBATh AJBTEPHATUBHBIE MYTH JOCTH)KEHUS LEJei, OCO3HaHHO
BbIOMpaTh Hanbosee 3EeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U ITO3HABATEIIBHBIX 3a/1a4.
2)  yMeHHE OCYUIECTBJIATh KOHTPOJIb IO pE3yabTaTy M IO CHOCOO0Yy JAEWCTBUS Ha YpOBHE
IIPOM3BOJILHOTO BHUMAHHUS U BHOCUTh HEO0XO/IMMbIE KOPPEKTUBBI,
3) yMeHHe aJeKBaTHO OLIEHUBATh MPABWIBHOCTD MM OIIMOOYHOCTh BHIMOJHEHUS y4eOHOM 3a1auu, eé
O00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ peleHMs,
4) oco3HaHHOE BJAJCHHE JIOTMUECKUMH JIeHICTBUSAMHU OINpEAETCHUs MNOHATUM, 00001eHu s,
YCTQHOBJICHHSI AHAJOTHH, KiIacCH(UKAMM HAa OCHOBE CAaMOCTOSITENILHOTO BBHIOOpAa OCHOBAaHHMNA W
KPUTEPUEB, YCTAHOBJIEHUSI POIOBUIOBBIX CBSI3EH;
5) yMeHHe YyCTaHaBIMBaTb HPUYMHHO-CJIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE pPacCyXkIECHUE,
YMO3aKJII0YeHUe (MHAYKTUBHOE, IEAYKTUBHOE U [0 aHAJIIOTUH) U BBIBOJBI;
6) yMeHue co3iaBaTh, MPUMEHSITh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA, MOJIETH U
CXEMBI JJIs pelIeHus] y4eOHBIX U O3HABATENIbHBIX 3a/1a4;
7) yMeHue OpraHu30BBIBATH YU€OHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEpCTHMKAMMU: ONPEIENATh LeNu, pacnpeaeiaeHne QyHKIHMI 1 poJieil y4acTHUKOB, B3aUMOAECHCTBUE U
oOue crnocoObl paboThl; yMeHHe paboTaTh B TpyMIE: HAXOAUTh oOllee pelleHHe U pa3peliarb
KOHQUIMKTBI Ha OCHOBE COIJIaCOBAaHUS TNO3MLMH UM Yy4yeTa HWHTEpPEcOB, CIyIlaTh NapTHEPa,
($bopMynupoBaTh, apryMEeHTUPOBATh U OTCTaUBATh CBOE MHEHUE;
8) c(OPMHUPOBAHHOCTh Y4eOHOH M  OOIIENOJIb30BAaTEILCKOW KOMIIETEHTHOCTH B  00JIACTH
MCIOJIb30BaHUs MH(OPMAUMOHHO-KOMMYHHUKAIMOHHBIX TexHonorui (MKT-komneTeHTHOCTH);
9) mnepBoHayaIbHBIE MPEACTABICHUS 00 HIEAX U O METOJax MaTeMaTHKH Kak 00 YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICIUPOBAHUS SIBJICHUN U MPOIIECCOB;
10) ymeHue BHIETh MaTeMaTHUYECKyI0 3ajjayy B KOHTEKCTe MNPOOJEMHOH CHUTyalluM B JIPYTHUX
JTUCIUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;
11) ymeHue HaxXoauTh B pa3IMYHBIX HCTOYHUKAX HHPOPMALUIO, HEOOXOAUMYIO MJs PELICHHS
MaTeMaTHYeCKUX MPoOJIeM, U IPEICTaBIITh €€ B MOHATHON (opMe; MPUHUMATh PELICHNE B YCIOBUSIX
HETOJIHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(pOpMaIuy;
12) ymeHue MoHUMAaTh U UCIIOJIb30BaTh MaTeMaTUYECKUE CPEACTBA HATJIIJHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) sl WIUTIOCTPALlUH, MHTEPIpETalli, apryMeHTaluH;
13) ymeHue BBIIBUTATh TMIIOTE3bl NMPHU PEIICHUU Y4eOHBIX 3aJad M MOHHMAaTh HEOOXOIMMOCTh MX
IIPOBEPKH;



|4) yMeHHe NMPUMEHSATh MHAYKTHBHBIC M JICAYKTHUBHBIC CIOCOOBI PAacCyKICHUH, BUAETh Pa3IUYHBIC
CTpaTeruy peleHMs 3a1a4;
15) moHMMaHHeE CYITHOCTH aJTOPUTMHUYECKUX MPEANUCAHUI U yMEHUE IEHICTBOBAaTh B COOTBETCTBUH C
IIPEUI0KEHHBIM aJITOPUTMOM;
16) ymeHue caMOCTOSITENbHO CTaBHTH I€JIM, BBIOMpATh W CO3JaBaTh AJITOPUTMBI JUISL PEIICHUS
y4eOHBIX MAaTEMaTHYCCKUX TIPOOIIEM;
17) yMmeHue IUIaHUPOBaTh M OCYILECTBIATH JEATEIBHOCTh, HANPABICHHYIO Ha pELICHHE 3a/ad
HCCIIEI0BATENIBCKOTO XapaKkTepa.

npeomemmuoie:
1) ymenue paboTaTh ¢ MaTeMaTHMYECKHUM TEKCTOM (CTPYKTypUpOBaHHE, M3BJIEUEHHE HEOOXOAMMOM
nHpOpMAaIKN), TOYHO ¥ TPaMOTHO BBIPAXKaTh CBOU MBICJIM B YCTHOH M MUCHMEHHOW peyH, MPUMEHSSA
MaTeMaTHYECKyl0 TEPMUHOJOTHIO U CHMBOJIMKY, MCIIOJIb30BaTh DPA3JIMYHbIE S3bIKM MaTE€MaTUKU
(coBecHBIN, CUMBOJIMYECKUM, TpapUUecKuii), 000CHOBBIBATH CYXICHUS, IPOBOAUTH KIaCCU(PHUKAIIHIO,
JI0Ka3bIBaTh MaTEMATUYECKHUE YTBEPKACHUS;
2) BnageHue O0a30BBIM TOHSATHHHBIM amNliapaToM: HMETh MPEJCTAaBICHHE O 4YHCIe, BIIAJCHUE
CHUMBOJIBHBIM  SI3bIKOM ~ anreOpbl, 3HAHHE D3JEMEHTapHbIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH,
¢dbopMHupOoBaHHE TPEIACTABICHUNA O CTAaTUCTHYECKHX 3aKOHOMEPHOCTAX B pPEaTbHOM MHpPE U O
pasNMYHBIX CIOCO0aX MX U3BJICUEHHUs, 00 OCOOEHHOCTAX BBIBOJAOB M IPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapaKTeD;
3) yMeHHeE BBINOJIHATH alredpanyeckue npeodpazoBaHus PALMOHAIBHBIX BBIPAXEHUN, IPUMEHATh UX
UL peuieHrss y4eOHBIX MaTeMaTH4YecKMX 3afad M 3a/ad, BO3HHKAIOIIUX B CMEXKHBIX YYEOHBIX
npeamerax;
4) yMeHHue TO0JIb30BaThCSI MAaTEeMAaTUYECKUMHU (OPMYIaMU M CaMOCTOSITEIIBHO COCTABIISATH (POPMYIIBI
3aBUCUMOCTEH MEeX]ly BEJIMUYMHAMH Ha OCHOBE 00O0OILEHHS YAaCTHBIX CIIy4aeB U HKCIIEPUMEHTA;
5) yMeHue peuiatb JUHEHHbIC W KBAJApaTHBIC YPABHEHUSI U HEPABEHCTBA, a TAK)KE MPUBOJAUMBIC K HUM
YpaBHEHMs, HEPABEHCTBA, CUCTEMBl; IPUMEHATbh TIpapHUuecKue MNPEACTABICHUS M pElIeHUs U
HCCIIeIOBaHMsI YpaBHEHHM, HEPAaBEHCTB, CUCTEM; IPUMEHSATH [1OJIyYCHHbIE YMEHHUS I PELICHUs 3a71a4
13 MaTeMaTHKH, CMEXHBIX TIPEAMETOB, TPAKTUKH;
6) oBnaseHue cuCTEeMON (YHKIMOHAIbHBIX TMOHATUH, (YHKLIMOHAIBHBIM S3BIKOM M CHMBOJIUKOIA,
YMEHHE CTPOUTH Tpaduku (YHKIWH, OMUCHIBATH HMX CBOWCTBA, HCIIONB30BaTh ()yHKIMOHAIHHO-
rpaduyeckue TpEeACTaBICHUs U1 ONMCAHWS M aHalIM3a MaTeMaTHYeCKHUX 33a7ad M peasbHbIX
3aBHCHUMOCTEH;
7) oBnazeHNue OCHOBHBIMHU CIOCOOAMM IPEJCTABICHHS aHAIW3a CTATUCTUUECKUX NAHHBIX; YMEHHUE
pemaTh 3a/1a4i Ha HaXO0XKJICHHE YaCTOTHI M BEPOSITHOCTH CITyJaifHBIX COOBITHH,
8) yMmeHue MNpHUMEHATh W3YyYEHHBbIE MOHSATHSA, pe3yJabTaThl M METOJbl INpPH pPELIeHUH 33434 U3
Pa3IMYHBIX pa3/esioB Kypca, B TOM YMCIIE 3aJ1ad, He CBOJSAIINXCS K HEMOCPEACTBEHHOMY MPUMEHEHHUIO
U3BECTHBIX AITOPUTMOB.

IHI.IINTAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA KYPCA AJITEBPbI
B 7-9 KIIACCAX

7 kjacc

PAIIMOHAJIBHBIE YMCJIA

BeInmyCKkHMK HayduTCs:

1) moHMMaTh OCOOEHHOCTH AECATUYHOM CHCTEMBI CUUCICHHS,

2) BianeTh MOHATUSAMH, CBSI3aHHBIMU C JIEJTMMOCTBIO HATypaJIbHbIX YHCET;

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

3) nO3HAKOMUMBCA € NOZUYUOHHBIMU CUCMEMAMU CHUCTEHUsL C OCHOBAHUAMU, omauyHbiMu om 10;
JIEMCTBUTEJILHBIE YHCJIA

BeInmyCKkHMK HayduTCs:

1) ucronp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCET,

Buinycknuk noayuum 603MOHNCHOCMb:



2) passumv npedcmaeieHue O YUCIe U YUCIOBLIX CUCIEMAX Om HAMYPANbHbIX 00
0eticmeUmenbHuIX YUces;, 0 POl bIYUCTIEHUL 8 YeTI08eUeCKOU NPAKMUKe:
N3MEPEHUA, ITPUBJIMDKEHW A, OLIEHKU

BrinyckHUK HayduTCA:

1) ucosnib30BaTh B XOJE PEUICHUS 3ajad dJIEMCHTapHBbIC IPEICTABICHUS, CBS3aHHBIC C
NpUOIMKEHHBIMU 3HAYCHUSIMUA BEJIMYMH.

Buinycknux nonyuum 603moxicHOCMb.!

2) NOHAMb, YMO UYUCLOBble OAHHbLE, KOMOPble UCNONb3VIOMCS O/ XAPAKMEPUCTUKY 00BeKmos
OKpydfcaowje2o Mupa, AGNAIOMCA NPEeUMYWeCmEeHHO NPUOIUNCEHHbIMU, YMO NO 3aNUCU
NPUOTIUICEHHBIX 3HAUEHUU, COOePAHCAUUXCS 68 UHPOPMAYUOHHBIX UCMOYHUKAX, MOICHO
CyOums 0 NO2PeuHOCIU NPUOTUNCEHUSL;

3) noHAMb, UMO NOZPEWHOCMb Pe3yIbmama GbIYUCTEHULl OONJCHA OblMb COUsMepuMa ¢
NO2PEUHOCNbI0 UCXOOHBIX OAHHDBIX.

AJITEBPAMYECKHUE BBIPAXXEHUSA

BrInyCkHUK HayduTcs:

1) B1ageTh MOHATUAMHU «TOXIECTBOY», «TOXKJIECTBEHHOE NpeoOpa3oBaHMEy, pellaTh 3aJauH,
cojiepkanire OyKBeHHBIC JaHHBIC; padoTaTh ¢ (OPMYIaMu;

Buinyckuux nonyuum 603mMoACHOCHb:
2)Hayyumvcsa  BbINOJHAMb  MHO20UIA208ble  NPeoOPA30BAHUA  PAYUOHAILHBIX — BbIPANCEHULL,
NPUMEHAS WUPOKULL HAOOP CNOCOO08 U NPUEMOS.

YPABHEHUA

BbinyckHUK HayduTCA:

1) pemiaTh OCHOBHBIE BUbl PALIMOHAIBHBIX YpPaBHEHUH C OJHOM IEPEMEHHOM.

Buinycknux nonyuum 603moducHocmy.:

2) 061a0emsv CneYuaIbHbIMU NPUEMAMU PEUUEHUS! YDABHEHUI.

8 knace
PAIIMOHAJIBHBIE UMCJIA

BrinyckHUK HayduTCSA:

1) BBIpakaTh ymMclia B SKBUBAIECHTHBIX (hOopMax, BIOMpas HanboJsee MoAXOASIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTYalluu;

2) cpaBHMBATH M YIIOPSIOYUBATH PAIIMOHAIBHBIC YUCIIA;

3) BBINOJHATH BBIUUCIEHUS C pallMOHAIBHBIMU YHMCJIAMM, COYeTas YCTHbIE M MUCbMEHHBIE
MpUEMBI BBIUMCIICHUN, IPUMEHATH KaJIbKYJIATOD;

BbINyCKHMK TIOJTyYUT BO3MOKHOCTD:

4) noznaxomumuvcs ¢ NOUYUOHHLIMU CUCTNEMAMU CHUCTIEHUS ¢ OCHOBAHUAMU, omaudHbiMu om 10;

5) yenybumoe u pazeums npeoCmasieHus 0 HamypaibHuIX YUCIAX U CEOUCMBAX OENUMOCTU,

JIEMCTBUTEJILHBIE YHCJIA

BrinyckHUK HayduTCSA:

1) BnajgeTh MOHATHEM KBaJpPAaTHOTO KOPHS, NPUMEHSATH €r0 B BBIYMCIICHUSX.

Buinycknux nonyuum 603moocHocmy:

2) passumv npedcmaeieHue O HUCAe U YUCIOBbIX CUCIIEMAX OM  HAMYPATbHBIX 00
0eliCmBUMeNbHbIX YUcesl; 0 PO 8bIYUCTEHUI 8 YeTI08eHeCKOl NPAKMUKe:

N3MEPEHUA, [TPUBJIMKEHW A, OLIEHKU

BrinyckHUK HayduTCSA:

l)ucnosnb30BaTh B XOJ€ pEIICHHS 3a1ad dJIEMEHTApHBIC TPEICTABJICHUS, CBS3aHHBIC C

NpUOIMKEHHBIMUA 3HAUYEHUSIMHM BEJINYMH.

BoinyckHux noayuum 603MONCHOCb

2)noHAmb, 4Mo HUCI08ble OaHHble, KOMOpble UCNONb3YIOMCA Ol XapaKmepucmuxu 00beKmos

OKpyJlcaiowje2o  Mupa, AGIAIMCA  NPEeUMYUeCmMBeHHO NPUOTUNCEHHbIMU, YMO NO  3ANuUcu



NPUOUNHCEHHBIX SHAYEHUL, COOEePAHCAWUXC 8 UHPOPMAYUOHHBIX UCHOYHUKAX, MOICHO CYOUMb O
no2pewHoCmu NPUOIUNHCEHUL,
AJITEBPAMYECKHUE BBIPAXXEHUA
BbinmyckHUK HayuduTCs:
1) BpIMONHATH IpeoOpa3OBaHUs  BBIPAKEHUH, COAEpXKAIUX CTEHNEHU C  LEIbIMU

NOKa3aTeIsIMH U KBaJpaTHbIE KOPHH;

2) BBINOJHATH TOXKJIECTBEHHBIE MPEeoOpa3oBaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE

IpaBUI JEHCTBUM HajJ MHOrOWIEHAMHU U aNreOpandyeckuMu JpoOsMu;

3) BBINOJHATH PA3I0KEHHE MHOTOWICHOB Ha MHOXHTEIH,
BoinyckHux noayuum 603MONCHOCb
A)nayyumoca  6bINOIHAMbG  MHO2OULA2OBbIE  NPEOOPA30BAHUA  PAYUOHATLHBIX — BbIPANCEHULL,
NPUMEHSS WUPOKULL HAOOP CnOCOO08 U NPUEMO8;
YPABHEHUA

BbInmyckHUK HayduTCs:

1) pemate OCHOBHbIE BH[bl PAllMOHAIBHBIX YPaBHEHUI C OJHOM NEPEMEHHOM, CHUCTEMBI JIBYX
YPaBHEHUH C JIByMsl NEPEMEHHBIMU;

2) TOHMMAaTh YpAaBHEHME KaK Ba)XKHEHUIIYI0 MaTEeMaTHYECKYI0 MOJENb JJis OIUCAaHUs U
U3yYeHHUs PAa3HOOOPA3HBIX peallbHBbIX CUTYallMi, pelaTh TEKCTOBBbIE 3aJaud  ajlredpanyecKum
METOJIOM;

3) npuMeHATh rpaduyeckue MNpeACTaBIECHUS Ul MCCIeOBaHUs ypaBHEHHUH, UCCIEIOBaHUSA U
pELIEHUs CUCTEM YPABHEHUM C JBYMS IIEPEMEHHBIMH.

Buinycknux nonyuum 603modcHocms:

4) ogrademv cneyuarbHeIMU NPUEMAMU DeuleHUus YPAGHeHUl U CUCTeM YPAGHEHUll, YBEepPeHHO
NPUMeHAMb annapam ypaeHeHull 01 peuleHus pasHooOpasHvIX 3a0ai U3 MAmemMamuku, CMeNICHbIX
npeomemos, NPaKmuKu,

HEPABEHCTBA

BbInmyckHUK HayuyuTCs:

1) noHMMaTh YW NPUMEHATh TEPMUHOJIOTMIO W CHMBOJIMKY, CBf3aHHBIE C OTHOIIEHHUEM

HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

Buinycknux nonyuum 603modicHoCmb HAYUUMbCA:

2) paznoobpasznvim npuemam 00Ka3amenbCmea HepaseHcma.

OCHOBHBIE TTOHATUA. YNCJIOBBIE ®YHKIWN

BrinyckHUK HayduTCSA:

1) crpouth rpaduku 3JIEMEHTAPHBIX (YHKIIMIA; UCCIETOBATh CBOMCTBA YHUCIOBBIX (DYHKIIMI Ha
OCHOBE HM3y4Y€HMsI NOBEJECHMS HX I'pa(HKoOB;

Buinycknux nonyuum 603modicHoCmb HAYUUMbCA:

2) npo6ooUMb UCCIEO08AHUSL, CEA3AHHBLE C U3YUEHUEM CEOUCE PYHKYUIL.

9 KJacc
PAIIMOHAJIBHBIE YN CIJIA

BoinyckHMK Hay4duTCs:

1) HUCIIOJIB30BATh IIOHATUS U yquI/m, CBSI3AHHBIC C HpOHOpHI/IOHaJ'IBHOCTBIO BCJIIMYHMH,
MPOLIEHTAaMU B XOJI€ PEUICHUsI MaTeMaTUUYECKUX 3a/1a4 U 3a/1ad U3 CMEXHBIX MPEIMETOB, BBINOJIHATh
HCCJIOXHBIC HpaKTI/I‘—IeCKI/Ie pvaéTLI.

BbINyCKHHUK TOJIYYUT BO3MOXKHOCTb:

2) Hayuumvcs UCNONBL308AMb NPUEMbl , PAYUOHATUSUPYIOUJUE BbIMUCIEHUS, Npuodpecmu
NPUBLIYKY KOHMPOIUPOBAMb GbIUUCTIEHUL, 8b10UPAS NOOX0OAWULL OJIsL CUMYAYUU CHOCOO0.

ﬂEﬁCTBHTEHbeIE YUCJIA

BoinyckHMK Hay4duTCs:

1) BJIIAACTh ITOHATHUEM KBaJIpaTHOI‘O KOprI, HpI/IMeHSITI) €ro B BBIYUCJICHUSMX.

Buinycknux nonyuum eozmoorcnocms.



2) pazsumo u yenyoums 3HaHus 0 0eCAMUYHOU 3anUcu 0elcmeumenbHblX yucen (nepuoouueckue u
Henepuoouueckue opoou,).
AJITEBPAMYECKUE BBIPAXXEHUA
BbInyckHUK HayduTCs:
1) BBIMONHATH TOXKACCTBEHHBIE NPEOOpPA30BAaHUSI PAIMOHATBHBIX BBIPAKCHHI HA OCHOBE
MpaBWI ACUCTBUI HaJ MHOTOUYICHAMHU U alNreOpandecKuMH JIpoOsimMu;
2) BBITIOJIHATH PA3JI0KCHHE MHOTOWJICHOB HAa MHOXHTEIH,
Buvinyckuux nonyuum 603mMoxicHoCms.
3) npumensms moocoecmeeHnvle NPeodpasz06anus Ol peuweHus 3a0ay U3 pa3iuidHblX pa3oenos
Kypca (Hanpumep, 0151 HAX0HCOEHUsL HAUOOIbULe20/HAUMEHbULE20 3HAUEHUS BbIPANCEHUSL).
YPABHEHUA

BoinyckHUK HayduTCA:

1) noHuMaTh ypaBHEHHE KaK BAKHEHIIYI0O MATEeMAaTUYECKYI0 MOJENb Ui ONUCAaHUS |
W3Y4YCHHS] Pa3HOOOpPA3HBIX pPEAJbHBIX CHUTYallMil, peliaTh TEKCTOBbIE 3aJaydl  ajaredpanyecKum
METOOM;

Buinyckuux nonyuum 603modicHocms.!

2)npumensimos epaguueckue npedcmasienus Oisk UCCIe008aHUSL YPAGHEHUU, CUCMEM YPAGHEHU,

cooepoicawux OyKeeHHvle KO3ppuyueHmul.

HEPABEHCTBA

BoinyckHUK HayduTCSA:

1) pemarh TUHEHHBIC HEPABEHCTBA C OJHOW IMEPEMEHHOW M WX CHCTEMBI;, pEIIaTh KBaJApaTHBIC

HEPaBEHCTBA C OMOPOHl Ha rpaduyecKkue Mpe/ICTaBICHHUS,

2) TNPUMEHATH anmapaT HEPaBEHCTB VIS PEIICHUS 33734 W3 Pa3IMYHBIX Pa3JIesioB Kypca.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

3) pasznoobpasnvbiM npuemam OO0KA3amenbCmead HepageHCms, Y8ePeHHO NPUMEHAMb annapam

HepageHcme O/ peuleHus pPAa3HOO0OPA3HbIX MameMamuideckux 3a0ad U 3a0aiy CMeNCHbIX

npeomemos, NPaKmuKu,

4) npumenamv 2cpaguueckue npeocmasieHus 01 UCCIe008AHUS HEPABEHCMS,  CUCHeM

Hepagencmas, cooepacauux OyKeeHHvle Ko3ppuyueHmul.

OCHOBHBIE TIOHATHUSA. YNCJIOBBIE ®YHKIIWMN

BrIinyckHUK HayduTCSA:

1) mMOHUMAaTh W HCIOJNB30BaTh (DYHKIIMOHAIBLHBIC IOHITHS W S3bIK (TEPMUHBI, CHMBOJIHYECKHC
0003HAYEHHUS);

2) cTpouTh TpadUKu dSIEMEHTAPHBIX (PYHKIUH; UCCIE0BaTh CBOMCTBA YHCIIOBBIX (YHKIIUMA Ha
OCHOBE M3y4YeHHS TMOBEICHHUS UX TPadUKOB;

3) mnoHuMMaTh (PYHKIUIO KaK BaXHEUIIYI0 MaTEMaTHYECKYI0 MOJeNb JJIS  OINUCAHUS
MPOLIECCOB U SIBIICHUI OKPYKAIOLIET0 MHpPA, IPUMEHATh (DYHKIIMOHANBHBIN S3BIK ISl OMHCAHUS U
WCCIICJIOBAHMS 3aBUCHUMOCTEH MEXIy (PM3MYESCKHUMH BETUIHHAMHU.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

4) npoeooumv ucciedosanus, C6A3aHHblE C UYYEHUeM CBOUCME (DYHKYUll, 68 MOM 4Yucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHO8E 2PAPUKO8 U3YUEHHbIX QYHKYUL cImpoumsb boiee ClodCHble
epaghuxu (KycouHo-3a0auHvle, ¢ «BbIKOJIOMBIMUY MOYKAMU U M.N.);

5) wucnonvzosamev QynKyuoHanrbHbIE NPEOCMABIEHUS U CBOUCMEAd (QYHKYUll Ol peulenus
MamemamuyecKux 3a0ad U3 paziudHslx pazoenos Kypca.

UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU

BBITyCKHUK HAy4IHTCS:

1) mnoHUMaTh W WCHOJB30BaTh SI3BIK IOCIEIOBATENBHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HaueHUs ),

2) npuMeHsTh (HOPMYIbI, CBSI3aHHBIE C apUPMETHYECKOW U TE€OMETPHUYECKON MPOTPECCHUSIMH,
W amnmapaT, cOpPMHPOBAHHBIA IPH M3YYCHUH IPYTHUX DPAa3/IeioB Kypca, K pElIeHHUIO 3371ad, B TOM
YHClie C KOHTEKCTOM W3 PEaIbHOM JKU3HH.



Buvinycknux nonyuum 603mMoHCHOCMb HAYUUMbCA:

3) pewamsb KOMOUHUPOBAHHbBIE 3A0a4U C NPUMEHeHuemM Gopmyn N-20 uleHd U CYyMMbl NepEblxX
NuneHo8 apugmemuueckol U 2eoMempuyecKoll Npocpeccull, NPUMeHAmMb Npu MOM annapam
VDaBHeHUll U HEPABEHCME,

4) nonumams apugmemuueckyro u 2eoMempudecKyrlo npocpeccuu Kak (yHKyuu HamypaibHO20
apeymeHma, ces3vbléams apupMemuyecKyio npoepeccuro ¢ JTUHEUHbIM POCHIOM, 2eOMEMPUUECKVIO — C
9IKCHNOHEHYUATIbHBIM POCHOM.

OIIMCATEJIbHAS CTATUCTHUKA

BBIyCKHUK HAy4UTCsl WCIONB30BaTh IMPOCTEUIINE CIIOCOOBI NPEIACTABICHUS W aHAIM3a
CTaTUCTHYECKUX JIaHHBIX.

Buvinycknux nonyuum 603M0x4cHOCMb npuobpecmu NepeoHaAuaIbHblll ONbIM opeanuzayuu coopa
OQHHBIX NPU NPOBEOEHUU ONPOCA OOWECMBEHHO20 MHEHUS, OCYWEeCMEIAMb UX AHAIU3, NPeOCMABIsAmb
pesyivmamol onpoca 8 uoee madauybl, OUASPAMMUBL.

CJIYYAHHBIE COBBITUS U BEPOSATHOCTD

BBIyCKHUK ~HAy4yuTCS HAXOAWTh OTHOCHUTEIBHYIO YacTOTy | BEPOSTHOCTH CIy4YailHOTO
COOBITHS.

Buvinycknux nonyuum 603moxicHOCMb npuodpecmu onvim nposedenus CLyYatHblxX IKCHEPUMEHMOB,
8 MOM HUC/Ie C NOMOUBIO KOMILIOMEPHO20 MOOEIUPOBAHUSL, UHMEPNPEMAYUL UX PE3YTIbINAMOS.

KOMBHUHATOPUKA

BhIyCKHUK Hay4yuTCs peliaTh KOMOMHATOPHBIC 3a/aud Ha HAXOXKICHHE 4YKCIa 00BEKTOB WU
KOMOMHAIIHIA.

Buinycknux nonyuum 603mModCHOCMb HAYUUMbCS HEKOMOPLIM CHEeYUATbHLIM NPUEMAM PeuleHUs!
KOMOUHAMOPHBIX 3A0aH.

IV.Conepxxanue yueOHOro npeamera «AJjredopa»
APUOMETHUKA

PauuonanbHble 4yuciaa. PacniMpeHre MHOKECTBAa HAaTypPaJbHBIX YMCEN O MHOXKECTBA LEJBIX.
MHO>KeCTBa TETBIX YHCEIT JI0 MHOKECTBA PAIMOHATBHBIX. PallmOHAIbHOE YUCIIO KaK OTHOIIeHUue m/n,
re M - nesnoe 4yucio, N — HaTypaibHoe. CTENEHb ¢ LUENbIM 10Ka3aTeIeM.

HelicTrBuTenbHble unciaa. Ksaapataelii kopeHb u3 uncia. KopeHb TpeThel cTeneHu. 3amuch
KOpHEH C MOMOIIBIO CTETIEHH C APOOHBIM MOKa3aTeeM.

[TonsiTre 06 uppanuoHaabHOM yucie. ppalnoHaabHOCTh Ynciaa 1 HECOM3MEPUMOCTh CTOPOHBI U
JMaroHany KBajpara. JlecaTHuHble NPpUOIMKEHUS UPPALMOHATBHBIX YHCEIL.

MHOK€eCTBO J1eHCTBUTENBHBIX YHUCEI; IMPEACTaBICHUE JIEHCTBUTENIBHBIX YHUCENl OECKOHEYHBIMU
JecATUYHBIMU Apo0siMu. CpaBHEHHE IEHCTBUTEIbHBIX YHCEIL.

Koopnunatnast mnpsimas. M3o0pakeHue uucen TOYKaMH KOOPAMHATHOW mpsiMod. YucioBble
MIPOMEXKYTKH.

HN3mepenusi, mnpudaumkeHusi, oumeHKkH. Pa3Mepsl 0OBEKTOB OKpyKawliero Mupa (0T
3JIEMEHTApHBIX YacTHIl 10 BceneHHol), AMUTEeNbHOCTh MPOLIECCOB B OKpYXKarolieM Mupe, Boiienenue
MHOXKUTEJSI - CTENEHU JecsATH B 3amucu yucnia. [Ipulbmmk€HHOe 3HaYeHHE BEMYMHBI, TOYHOCTH
npubnmxenus. [Ipukuaka u oleHKa pe3yabTaToB BEIYHCICHUHN.

AJITEBPA

AaredpanyecKkne BbIpaskeHHMsl. DyKBEHHbIE BBIpaXEHHUS (BBIPDAKEHUS C IEPEMEHHBIMU).
UYucnoBoe 3HaueHHe OyKBEHHOTO BbIpakeHUs. JlomycThMble 3Ha4deHHs] nmepeMeHHbIX. [loacraHnoBka
BbIpa)XeHUIl BMecTO mnepeMeHHbIX [IpeoOpa3zoBaHne OyKBEHHBIX BBIPDOKEHHH Ha OCHOBE CBOWCTB
apudmernueckux neicTBuil. PaBeHcTBO OyKBEHHBIX BhIpaskeHUH. ToxecTBo.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ CBOWCTBA, OAHOWIEHb W MHOrowieHbl. CTeneHb
MHorouwieHa. Cio)keHue, BBIUNTAHHE, YMHOXEHHE MHOIOWIEHOB. {OpMyIBI  COKpPaIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMBI U KBajpaT pazHocTH. Popmyna pasHOCTH kBajaparoB. [Ipeobpa3zoBanue
LIEJIOTO BBIPAXKEHUSI B MHOTOWIeH. Pa3nokeHne MHOTOYWIEHOB HA MHOXUTENN. MHOIOYIEHBI ¢ OJTHON



nepeMeHHO. Kopenb MHorouneHna. KBajgparHblil TpEXUieH; pa3oKEHUE KBAAPAaTHOIO TPEXUJIEHA Ha
MHOKHTEIH.

Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO anreOpandeckoil apodu. CriokeHue, BHIUUTAHHUE,
YMHOXXEHHeE, AejeHne ajireOpanyeckux ApoOeil. CTeneHs ¢ 1ebIM IoKa3aTeneM U e€ CBONCTBA.

PannonanpHble BbIpaykeHUs U UX IpeoOpazoBaHusl. Jloka3aTeabCTBO TOKIECTB.

KBagpatHbele kopHH. CBolicTBa apu(PMETHYECKUX KBAIPAaTHBIX KOPHEH M MX NPUMEHEHUS K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN U BBIYUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ oaHoil mnepemeHHou. Kopenb ypaBHeHus. CBOWCTBAa YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHUHU.

JIuneitHoe ypaBHeHue. KBaapaTtHoe ypaBHeHue: (opMyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. IlpumeHeHue ypaBHEHMI, CBOJALIUXCS K JIMHEMHBIM U KBaapaTHBIM. [Ipumepsl
pelieHusl ypaBHEHUH TPEThEe U YETBEPTOM cTereHel. Pemenne 1poOHO-paliMOHAIbHBIX YPaBHEHHUH.

VYpaBHeHHE c JByMs I€peMEHHbIMHU. JIMHENHOE ypaBHEHHE C JIBYMsS II€PEMEHHBIMH, IPUMEPHI
pELICHNs ypaBHEHUH B LICJIBIX YHCIIAX.

Cucrema ypaBHEHUN C JBYMs II€peMEHHbIMU. PaBHOCWIBHOCTH cucrteM. Cucrembl JBYX
JMHEHHBIX YpaBHEHUHN C JBYMs IIEPEMEHHBIMH; PEIICHUE IOJCTAHOBKOM M cioxeHueM. lIpumepsl
pEeLIEeHNs CUCTEM HETMHENHBIX YPaBHEHUMN C IBYMS IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

JlexkapToBbl KOOpJAMHATBl Ha IUIOCKOCTH. ['paduueckas uHTepnpeTanusi ypaBHEHUsI C JBYMs
nepeMeHHbIMU. ['paduk JMHEHHOro ypaBHEHHs C JBYMs IEPEMEHHBIMU; YIJIIOBOM KO3((UIMEHT,
NpSIMO; YCIIOBHE TMapajuIeIbHOCTH NPSAMBIX. [paduk NPOCTEHINIMX HETMHEWHBIX YpaBHEHUIl:
napabona, rumnep0oia, OKPYKHOCTb. ['paduueckas MHTepHpeTanusi CUCTEM YpPAaBHEHMH C ABYyMs
[IEPEMEHHBIMH.

HepagencrBa. HUucioBble HEpaBEHCTBA U UX CBOWCTBA.

HepaBeHCcTBO ¢ OJHON NEepeMeHHON. PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPAaBEHCTBA C
0JlHOI nnepemeHHOM. KBagparHbie HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJJHOU NIEPEMEHHOM.
OYHKINHU

OcHOBHBbIE MOHATHA. 3aBUCUMOCTH Mexay BenumunHamu. llomstue ¢yaknuu. 006macTh
OIpeJIeNIeHUs] U MHOXKECTBO 3HaueHui (yHkumu. CrnocoObl 3amanus QyHkuuu. I'paduk ¢yHKIuu.
CaoiicTBa (yHKIIUH, NX 0TOOpaxkeHue Ha rpaduke. [IpuMeps! rpadukoB 3aBUCUMOCTEN, OTPAKAIOIINX
peaJIbHBIE MPOLIECCHI.

Yucnosbie QpyHkuun. OyHKIUH, OMMCHIBAIOIIUE MPSAMYI0 UM OOpaTHYIO MNPONOPLHMOHAIbHbBIE
3aBHCUMOCTH, UX Tpauku U cBoicTBa. JIuHelHast QyHkuus, e€ rpadpuk u coiictBa. KBagpaTuunas
¢byHkus, ee rpaduk u cBoiictBa. CTeneHHble (PYHKUIMU C HATypaJlbHBIMHM IMOKa3zaTelsiMu 2 U 3, uX
rpaduku u cBoiicTBa. ['paduku GyHKIMI yzﬁ’?, y=3/x, y=|xl.

Yucnosble mnociaegoBatenbHocTH. [lonsTue YHCIIOBOM TMOCIEI0BAaTENbHOCTH. 3aJlaHue
MI0CJIe/I0BATENbHOCTH PEKYPPEHTHOM hopMysoit U popMyIioif N-ro uieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmysisl N-ro  4jgeHa apupMeTHyecKoil u
reOMETPHUECKON MPOrpeccHii, CyMMbl MEPBBIX N-X wieHOB. M300paskeHne wieHOB apu(METHUECKON U
F€OMETPUYECKON TPOrpeCcCUil TOUKaMHU KOOPIMHATHOM IJIOCKOCTH. JIMHEMHBIN W 3KCIOHEHIHAIbHBIN

pocT. C0XKHbIE TPOLEHTHI.
BEPOATHOCTDb 1 CTATUCTHUKA

Cratucruka. TabnuuHoe U rpaduueckoe mpencTaBieHHe AAHHBIX, CTOJI0YAThIE U KPYTOBHIE
JMarpaMMbl, TpaduKy, TPUMEHEHUE AUarpaMM U rpaduKoB Ui ONMCAHUS 3aBUCUMOCTEH peabHBbIX
BEJIMYMH, W3BJIeYeHHe uHpopMauuu wu3 Tabmuy, auarpamMMm U rpadukoB. OnucaTenbHbIe
CTaTUCTHYECKHE MTOKA3aTeNId YUCIOBBIX HAOOPOB: cpeliHee apu(PMeTHIEeCKOe, MeaHa, HanOobIlee 1
HauMeHblIee 3HaueHusl. Mephl paccenBaHus: pa3Max, TUCIePCUsl U CTaHIapTHOE OTKIIOHEHHUE.

CnyuaiiHas UW3MeHUYMBOCTb. l3MeHuMBOCTh mpu H3MepeHusx. Pemaromue mnpasuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BETMUMHAX.



Cayuaiinble coObITusi. CiydaiiHbIE OIBITHI (PKCIEPUMEHTHI), 3JIEMEHTapHbIE ClIydaiiHble
coObITus (Mcxobl). BeposiTHOCTH 351eMeHTapHBIX cOOBITHI. COOBITHS B CITyYaliHBIX SKCIIEPUMEHTAX H
ONaronpusATCTBYIONIUE d3JIEMEHTapHbIe COOBITHS. BeposTHOCTHM cCiiydallHBIX CcOObITHIA. ONBITHI €
PaBHOBO3MOXKHBIMHU ~ 3JIEMEHTApHBIMH  COOBITUSIMU. Kilaccuueckne BEpOSTHOCTHBIE OIBITHL €
UCTOJB30BaHUEM MOHET, KyOukoB. IIpencrtaBienue coObITHH C TOMOLIBIO JAMarpamm Diiepa.
[IpoTtuBonONOXKHBIE COOBITHUSA, OObEIMHEHHWE U IepeceuyeHue coObiTuil. [lpaBuno croxeHus
BeposTHOCcTer. CryuaitHeiii BbIOOp. IlpencraBieHue skcnepuMeHTa B BHUAE jAepeBa. HesaBucumbie
COOBITHSA. YMHOXXEHUE BEpOSATHOCTEHW HEe3aBHCUMBIX coObITHH. [locienoBaTenbHble HE3aBUCHUMbIC
ucnbiTanud. [lpeacraBienne o He3aBUCUMBIX COOBITHSIX B JKU3HHU.

DJieMeHTbl KOMOMHATOPUKHU. [IpaBuio yMHOXEHHs, MEPECTaHOBKH, (aKTOpUaAl YHUCIHA.
Coueranuss u uucino coueranuil. ®opmyna uucna coderanuid. TpeyronbHuk Ilackans. OnbITel C
OO0JIBIIUM YHUCIIOM PAaBHOBO3MOXKHBIX 3JIEMEHTApHBIX COOBITUN. BhIunciieHne BEpOsITHOCTEH B OMbBITax
C IpuMeHeHneM KomMOuHaTtopHbIX (Gopmyn. Ucneitanus bepuymnu. Yenex u Heynada. BepostHocTH
cOOBITHH B CEpUH UCTIBITaHUM bepHymu.

CayuaiiHble BeJIMUMHBI. 3HAKOMCTBO CO CIy4YallHBIMHU BEJIMYMHAMU Ha MPUMEPAX KOHEUHBIX
JUCKPETHBIX Cly4yalHbIX BeluuyuH. PacnpeneneHue BepoATHOCTEH. MartemaTHueckoe OXUAaHUE.
CpoiictBa MaremaTtndyeckoro oxkuganus. [loHstne o 3akoHe Oonpmux uucen. Mi3mepenue
BepoaTHOcTei. [IpumeHenne 3akoHa OONBIIMX YHCET B  COLMOJIOTMM, CTPAaxOBaHWH, B
3/paBOOXpaHEHUH, 0OecTieueHMH 0€3011aCHOCTH HACEJIEHHS B UpE3BbIUalHbIX CUTYaIUsX.

JIOTMKA 1 MHOXECTBA

TeopeTnko-MHOXKecTBeHHbIe MOHATHA. MHOXKECTBO, 3JIEMEHT MHOXKECTBA. 3a/laHNE MHOXKECTB
NEPEUYHCICHUEM DIIEMEHTOB, XapaKTEPUCTUUYECKUM CBOWCTBOM. CTaHAapTHBIE 0003HAYEHUS YHCIOBBIX
MHOKeCTB. [lycroe MHOXkecTBO U ero obo3Hadenue. [lonmuoxecTBo. OObEIUHEHNE U NEpEeceUeHUE
MHOY€ECTB, Pa3HOCTb MHOKECTB.

WnmocTpaniyist OTHOIIEHUH MeX/ly MHOYKECTBAMU C ITOMOIIbIO TuarpamMm Oiiepa—BeHHa.

JJjieMeHTBhl JIOTHKHU. [loHSATHE O PaBHOCUIBHOCTH, CIEAOBAHUHU, YNOTPEOJIEHHE JIOTMYECKHX
CBSI30K eClll...,MO..., 8 MOM U MOIb-KO 6 MOM clyude, JIOTUYECKUE CBS3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUU

Hctopus ¢opmMHpoBaHUS MOHATHS 4YMCIA: HATypalibHblE 4YHCNA, APOOH, HEAOCTATOUYHOCTh
palMoOHAIbHBIX YHCET S TE€OMETPUUYECKHUX H3MEpPEeHMH, HuppauuoHalbHble uucia. CTapuHHbIE
cucreMbl 3anucu uyucen. Jlpo6u B BaBuinone, Erunrte, Pume, OTkpbITHE IECATHUYHBIX IpoOeii.
Crapunsable cuctembl Mep. Jlecsatuunble apodbu u Mmerpuyeckas cucrtema Mep. llosBrneHue
OTpULATENBHBIX Yucen U Hynd. JI. Marannkuit. JI, Diinep.

Bo3HuKHOBEHME MaTeMaTUKM Kak Haykd, OdTanbl ee pa3BuUTHs. OCHOBHBIE pa3ieibl
MaTeMaTHKU. Brigaroniyecss MaTeMaTUKH U UX BKJIAJ] B pa3BUTHE HAYKH.

beckOHEYHOCTh MHOKECTBA MPOCTHIX Yncel. Yncemna u UIMHBI OTPE3KOB. PallMoHanbpHbIe YHCIa.
[TorpeOHOCTE B MppalmoHanbHbIx yncnax. [lkona [Tudaropa

3apoxaeHue anreOpsl B Hempax apudmeruku. An-Xopesmu. Poxknenne OyKBEHHOW CHMBOJIHKH.
[1.depma, @. Buer, P. Jlekapt. Mcropus Bompoca 0 HaxoxaAeHUU (HOpMysT KOpHEH anredpandeckux
ypaBHEHUM, HEPA3PEIIMMOCTh B paJliKajaxX ypaBHEHHH creneHu, Oonbire yetbipex. H. Taprambs, Jx.
Kapnano, H.X. Abens, O. lNanya.

N300perenue MeToga KOOpIUHAT, MTO3BOJISIOUIETO MEPEBOUTh T€OMETPUUECKHE OOBEKTHI Ha SI3bIK
anreOpsl. P. Jlekapt u I1. @epma. [Ipumeps! pa3nmuyHbIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (dubonauuwm) o kpoiukax, uncia PuOoHauyu. 3agada o
IaXMaTHOW [TOCKE.

Hcrokn Teopuu BEpOATHOCTER: CTpaxoBoe neno, azapTHble Urpsl. I1. depma u b. [lackans. 4,
bepuymnu. A.H. Konmoropos.



Ponp poccuiickux yueHbIXx B pasButuu Marematuku: JI. Oitnep. H.M. JloGaueBckui,
[1.J.Yeb6nmmes, C. Koanesckasi, A.H. Kommoropos.

Maremartuka B pazButuu Poccun: Ilerp |, mkosa MaremMaTM4eCKMX M HaBMIalKMX Hayk,
pasButue poccuiickoro ¢uiora, A.H. KpsutoB. Kocmuueckas mporpamma u M.B. Kemnnprn.

Hal'lpaBJIeHI/ISI l'[pOGKTHOﬁ ACATCJIBHOCTH

Omaum w3 nyreil QopmupoBanuss YY/| B OCHOBHOH IIKOJiE SBISETCS BKIIOUYEHHUE
oOyyaromuxcss B y4eOHO-UCCIIEAOBATEIbCKYI0 U TPOEKTHYIO JI€STEIbHOCTh, KOTOpas MOMKET
OCYLIECTBIISITBCSI B paMKaxX pealM3alldd MPOrpaMMbl y4eOHO-HCCIIEOBATEIBCKOH M MPOEKTHOMH
JesaTeNbHOCTH. [IporpamMma OopueHTHpOBaHAa Ha MCIIOJNB30BAHME B PaMKax ypOYHOM M BHEYPOYHOU
NESITeTbHOCTH JUISI BCEX BUIOB 00pa30BaTENbHBIX OPraHU3ALWN NPU MOJYYEHHH OCHOBHOTO OOIIEro
oOpa3oBaHus.

Crienudrika NpoeKTHON AeATeIbHOCTH 00Yy4aKOIIMXCSl B 3HAUUTEIBHOM CTENEHH CBs3aHa C
OpHEHTAlell Ha I0JIydeHHE IPOEKTHOIO pe3yJsbTaTa, O0EeCleYMBAIOLIEr0 pelleHHe MPUKIAJAHOM
3aJjaud M HMEIOIIET0 KOHKPETHOE BbhIpakeHWe. IIpoekTHas JesATeTbHOCTh 00y4aromerocs
paccMaTpuBaeTCsl C HECKOJIBKUX CTOPOH: MPOAYKT KaK MaTepUAIM30BaHHbBIN PE3yibTaT, IPOLECC KaK
paboTa 1o BBIMOJHEHHUIO MPOEKTA, 3aIIXTa MPOEKTA KaK WILTIOCTPAIHsI 00pa30BaTEIbHOTO JOCTHKEHUS
o0yyJaroIerocsi 1 OpMeHTUpOBaHa Ha (POPMUPOBAHHE U Pa3BUTHE METANPEIMETHBIX U JIMYHOCTHBIX
pe3yIbTaTOB OOYUAIOIIMXCS.

Tembl IPOEKTOB, NMpeAIaraéMbIX B 7 Kiacce:

1) Crapunnbie cuctembl 3anucu uuced. Jlpoou B Baswione, Erunre, Pume, OTtkpbiTue
JECATUYHBIX ApOOeii.
2) CrapunHble cucTeMbl Mep. [lecaTuuHble qpoOU U METpUYECKasi CUCTeMa Mep.
3) Briaaroruecst MaTeMaTHKK U UX BKJIa B pa3Butue Hayku. (JI. Maruunkwuii, JI. Ditrep.)
Tembl IPOEKTOB, MpeAaraéMbIX B 8 Kiacce:
1) lIxona ITudaropa.
2) 3aposkaeHue areOpsl B Heapax apupmeTuru. As-Xope3mi.
3) Poxnenue OykBenHol cumBosuku. [1.depma, @. Buer, P. [lekapr.
Tembl IPOEKTOB, NMpeAIaraeéMbIxX B 9 kiacce:
1) 3apaya Jleonapno ITuzanckoro (®Pubonauum) o kpoiukax, yuciaa dubonauyuu. 3agava o

IaxMaTHOM HOCKE.

2) McToku Teopun BEpOATHOCTEN: CTpaxoBoe 1eno, azapTHble Urpsl. I1. depma n b. Ilackans. 4,
bepnymnu. A.H. Konmoropos.
3) Poap poccuiickux ydeHbIXx B pa3BuTuM Marematuku: JI. Diinep. H.M. Jlo6aueBckuii,

[1.J.YeOnmmes, C. KoBanesckas, A.H. Konmmoropos.

4) Marematuka B pazButuu Poccum: Iletp |, mkoma MaTremMaTndeckMx M HaBUTallKUX Hayk,
pasButue poccurickoro ¢uiora, A.H. KpsutoB. Kocmuueckast mporpamma u M.B. Kenapim.

Buabl yueOHoit nesTeibHOCTH, o0ecnieunBaromue gopmupoBanune UKT-
KOMIIEeTeH U
Cpenu BHIOB yueOHOM JesTeNbHOCTH, obOecneunBatromux ¢opmupoBanne WKT-

KOMIIETEHIINM 00Y4aIOINUXCs, MOKHO BBIJIEIUTh B TOM YUCIIE TAKUE, KaK:

e BHIOJIHSAEMbIE HA YypoKax, JOMa M B paMKaX BHEYPOYHOW JEATEIBHOCTH 33/1aHHS,
MPEATIOJIararoIie NCII0JIb30BaHNE HIEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB;

® CO3/1aHHE U PEIaKTHPOBAaHHE TEKCTOB;

® CO3/1aHHE U PEIaKTUPOBAHUE DJIEKTPOHHBIX TAOJINLI;

® UCHOJB30BaHME CPEICTB JUll MOCTPOEHHs JuarpamMM, TIpaduKoB, OJIOK-CXeM, IpYrux
rpagu4IecKux 00BHEKTOB;

® CO3/aHHE U peTaKTHPOBAHHE TPE3CHTAIINI;

® CcO3/aHHE U pelakTHpoBaHue Tpaduku U (oTo;

® CO3/1aHHE U peJTaKTUPOBAHUE BHUJIEO;



COo3JlaHNe BEO-CTPaHUI] U CAITOB;

CO3JIaHHE MY3BIKAJIbHBIX U 3BYKOBBIX O0BEKTOB;
MOUCK U aHanu3 uHpopmaruu B UuTepHETE;
MO/JICIIMPOBAaHNE, TPOCKTHPOBAHUE U YIIPABIICHUE;
MaTeMaTH4ecKas 00pabOoTKa M BU3yalln3alus JaHHBIX;

e ceTeBasi KOMMYHHKAIHS MEXY YYCHHUKAMH U (MJIH) YIUTEIICM.

OddexruBnoe (opmupoBanne MKT-komrereHInu 00y4Jaronuxcsi MOXET OBITh 00ecreyeHo
YCHIIUSIMUA KOMAaHJIbl YYHUTEICH-IPEAMETHUKOB, COTJIACOBAHHE JCUCTBUN KOTOPBIX 00OECIICUYUBACTCS B
XOJIe PETYJISPHBIX pa00YHMX COBEIIAHUH IO TAHHOMY BOIIPOCY.

TemaTHueckoe IJIAHUPOBAHUE

7 kjaacc — 3 yaca B HeleJII0

Pasznensl
MIPOTPaAMMBI

OcHOBHOE COJACPIKAHUEC 110 TEMaM

XapaKkTepruCTHKA OCHOBHBIX BU/IOB JAEATEIHLHOCTH
ydeHHuKa (Ha ypOBHE YIeOHBIX JIEHCTBHIA)

7 KJIace

I'nmaBa 1. BeipakeHus, TO:K1eCTBa, ypaBHEHUS
22 4,

Bripaxxenus

[IpeobpazoBaHue BEIPAIKEHHIA
Konrtponbnas padora Nel
YpaBHEHUs ¢ OTHON IEPEMEHHON
CraTucTiyecKre XapaKTepUCTUKH
KonTposnbHas pabora N2

HaxonuTpk 3HaU€HUs YUCTOBBIX BHIPAXKEHUM C
IIEPEMEHHBIMY [TPH YKA3aHHBIX 3HAYEHUAX
nepeMeHHbIX. Mcronb30BaTh 3HaKU >,<,<,>, yuTaTh U
COCTaBJIATH ﬂBOﬁHLIC HCEpaBCHCTBA.

BrimonHaTh npocreiinme npeodpa3zoBaHus
BBIP)KEHHUI: IPUBOIUTH OAOOHBIE CllaraeMble,
PacKpbIBaTh CKOOKH B CYMME WJIM Pa3HOCTH
BBIPAKEHU.

Pemath ypaBHeHHs BUaa ax=b npu pa3iuuHbIX
3HAYCHHSIX d U D, a TaKKe HECTIO)KHbIC YPaBHEHUS,
CBOJSIIMECS K HUM.

Hcnons3oBaTek anmnapar ypaBHEHUH AJ1s1 PELLICHUS
TEKCTOBBIX 3a/1a4, THTEPIPETUPOBATh PE3YJIbTAT.
Hcnonb3oBaTh IpOCTENIINE CTATUCTUYECKUE
XapaKTepUCTUKH (CpeaHee apudmMeTHuecKoe, pa3max,
MOJla, MEIMaHa) AJIs aHaJIu3a psijia JaHHBIX B
HCCJIOKHBIX CUTYalluiaX

I'naBa 2. ®ynkuuu 11 4.

OyHKIMK ¥ UX TpadUKH
Jluneitnas QyHKIUSA
KonTponbhas pabora Ne3

Brranciisate 3HaueHns1 GYHKIUH, 331aHHON QOPMYIIOH,
COCTaBIATh TaONMUIEI 3HaueHn! GyHKwH. [lo rpaduky
(YHKLINHU HAXOAWUTh 3HaYeHUE QPYHKIMH 1O
W3BECTHOMY 3HAYCHHUIO apTyMEHTa U pellaTh
obpatHyto 3aiaqy. CTpouTh rpaduku npsMoin
MIPONOPLUUOHATBHOCTH U JIMHEWHOH (QYHKLINH,
OIHCHIBaTh CBOMCTBA 3TUX (yHKIMiA. [loHNMaTh, KaKk
BIIMSICT 3HAK KO PHIMeHTa KHa pacnonokeHne
KOOPAMHATHOM TI0CKOCTH rpaduku GpyHkuun y=KX,
rae k#0? Kak 3aBucut ot 3HaueHunii ku b B3aumuoe
pacmonioxkeHue rpadukoB IByx GpyHKIHN BUAA
y=kx+b. MateprnperupoBars rpaduku peasbHbIX
3aBUCHMOCTEH, ONUCHIBaEMbIX (popMynamu Bunay=Kx,
raek#0 u y=kx+b

I'mapa 3. CTeneHb ¢ HATYPAJbHBIM NOKa3aTeJIeM
11 4.

CreneHs 1 ee CBOWCTBA
OpHouneHs!
Konrtponbnas padora Ned

BreruuciisiTh 3HaU€HUS BEIpAXKEHUN BUIA a" , TJ1e a-
MPOM3BOJIBHOE YHCIIO,N- HATYPaJIbHOE YUCIIO, YCTHO U
MMCbMEHHO, a TAK)KE C IOMOLIBIO KaJIbKYJIATOPA.
DOopMyJIMPOBATh, 3aIIMCHIBATh B CUMBOJIMYECKOM
(dhopMe U 000CHOBBIBATH CBONCTBA CTEIICHU C
HaTypalbHbIM Noka3atesieM. [IpuMeHaTs cBoMCTBa
CTETIEHH IS TPeoOpa30BaHuUs BEIPAKESHU.
BbInoJIHATE yMHOXKEHUE OJTHOUYJIIEHOB 1 BO3BEJICHHE




OJIHOYICHOB B cTeneHb. CTpouTh rpaduku GyHKIIHIA
y=x’u y=x". Pemath rpaduueckue ypaBHeHHAX =Kx+b,
x3=kx+h, ruek,b - HEKOTOPBIC YHCIIA.

I'maBa 4. MHOro4JieHLI
17 u.

CymMma 1 pa3sHOCTh MHOTOWJICHOB
[IpousBeneHre MHOTOWICHA H OTHOUJICHA
Kontponbnas padota No5

IIpousBeneHre MHOTOYJICHOB
KontponbHas padora Ne6

3anuchiBaTh MHOTOWICH B CTAHIAPTHOM BHJIE,
OTIPEJIENISATh CTEIIeHh MHOTOUJICHA. BBIMOTHSTE
CJIO’KEHWE U BBIYUTAHUE MHOTOUYICHOB, YMHOKEHHUE
OJTHOYWICHA HAa MHOTOYWICH, BHIMOHSTE Pa3JIOKCHUE
MHOTOYICHOB HAa MHOXKHUTEIH, UCTIONB3YsI BEIHECCHUE
MHOJKHTEJS 32 CKOOKH B CITOCO0 TPYyIITAPOBKH.
[IpuMeHSTh ASHCTBUS C MHOTOWISHAMH IIPY PEIICHUN
Pa3HOOOPAa3HBIX 33/1a4, B YACTHOCTH MPH PEIICHUU
TEKCTOBBIX 33J1a4 C MOMOIILIO YPaBHEHUH

I'naBa 5. ®opmyJibl COKPALIEHHOT0 YMHOKEHUSI
19 4.

KBagpaT cymMMBI 1 KBaapat pasHOCTH
PazHocTb KBaJIpaTOB.

CymMa 1 pa3HOCTh KyOOB
Kontponbnas pabora Ne7
[IpeoOpa3zoBaHue METBIX BRIPAKEHUI
KonTponbHas pabora Ne§

Jloka3pIBaTh CIIpaBeUTMBOCTH (POPMYIT COKPAEHHOTO
YMHOKEHHS, TPUMEHATH UX B IPE0OPa30BaHNH LIETBIX
BBIPQKEHUI B MHOTOUJIEHBI, & TAKKE I Pa3NoKeHUs
MHOTOYJICHOB HAa MHOXKHTENH. Mcoap30BaTh
pa3nu4HbIe MPeoOpa3oBaHMs IETBIX BEIPAKEHHUN PU
pelIeHnn ypaBHEHHH, 10Ka3aTeNbCTBE TOXKAECTB, B
3a/1ayax Ha JeIUMOCTb, B BRIYUCICHUHN 3HAUCHUI
HEKOTOPBIX BRIPAKEHHUH C IOMOIIBIO KaJIbKYIATOpa

I'naBa 6. CucteMbl JIMHEHHBIX YPABHeHUI
16 4.

JIuHeliHble ypaBHEHUS C ABYMS
MIEPEMEHHBIMH U UX CHCTEMBI

Pewenne cucreM TMHEWHBIX YPABHEHUI
Konrtponbnas padora Ne9

Onpenensars ABISAETCS JIU Mapa Yhcel pelieHneM
JTAHHOT'O YpaBHEHUS C ABYMS IEPEMEHHBIMU.
Haxonuts myTém nepebopa 1esnbie pereHus
JMHEWHOTO YPABHEHHUS C IBYMs IEPEMEHHBIMHU.
Ctpoutb rpaduk ypaBHeHus ax+by=c, raea#0 wiu
b#£0. Periate rpadudeckuM crioco60M CHCTEMBI
JUHEWHBIX YPaBHEHUN ¢ ABYMS IIEpEMEHHBIMHU.
[IpumeHsTH cCIOCO0 MOJICTAHOBKH U CITOCO0 CIIOKEHHUS
IIPU PELIEHUU CUCTEM JIMHEHHBIX YPABHEHUH C JByMs
IIEpEMEHHBIMH. PerraTe TEKCTOBBIE 3a1a4H, UCTIOIb3YS
B KauecTBe aJIredpandeckoil MOJe CUCTEMY
ypaBHEHUH. IHTEpIIpeTUPOBATh PE3yIIbTAT,
MIOJIYYEHHBIN NIPY PEIICHUH CUCTEMBI

[oBTopenne 9u.
[IpeobpazoBanue BEIpaKEHUN
CreneHs U ee cBoiicTBa
@®opMyIIBl COKPAIIEHHOTO YMHOXKEHHS
Cucrembl TUHEHHBIX YpaBHEHUH
Utoroselii ypok
Urorosas konTponbHas padota Nel0

BrimonusaTs npocreiimune npeodpasoBaHust
BBIPKEHHIA: IPUBOIUTH MOJOOHKIE CllaraegMble,
PacKpbIBaTh CKOOKHM B CYMME WJIH Pa3HOCTH
BBIPQKCHUH. BBIUNCIIATS 3HaYeHN BBIpaKEHUN BUAA
a" , T71€ a- MPOM3BOJILHOE YHCII0,N- HATYPATHLHOE
YHCIIO0, YCTHO U MMUCBMEHHO, a TaKXKe C TOMOIIIBIO
KaJbKyJsITopa. JlokaspIBaTh CripaBeyIMBOCTE GOpMyI
COKpPAaIIEHHOTO YMHOKEHUS, IPUMEHATh UX B
npeoOpa3oBaHMU 1IEJIbIX BRIPAKEHUH B MHOTOUJICHEI, &
TaKKe NI pa3iokKEHNs] MHOTOYJIEHOB HA MHOYKHTEIH.
[IpumensTH cIOCO0 MOICTAaHOBKM U CIIOCO0 CIIOKEHUS
[IPH PEIICHNH CUCTEM JINHEHHBIX yPaBHEHUH C ABYMS
MIepEeMEeHHBIMH

8 ki1acc — 3 yaca B HexesI0

I'nasa 1. Panuonajabubie pooun 23 4.

®opMyaMpoBaTH OCHOBHOE CBOMCTBO

PanmonanbHbIe 1po0OH U UX CBOHCTBA
Cymma 1 pa3HOCTh Ipo0eit
KonTponbhas pabora Nel
[IpousBenenne u yactHoe Apodei

panMoHaIbHON IPOOH M MIPUMEHSTH €T0 IS
npeoOpa3oBaHust ApoOei. BEIMOMHATE cliokeHue,
BBIYUTAHUE, YMHOXKECHHE U JCICHUE
paMoHaNIbHBIX ApoOeH, a TaK)Ke BO3BEIEHUE




KontponbsHas padora Ne2

IpoOU B CTETICHb. BBIMONMHAT pa3NuYHbIE
peoOpa3oBaHus PAIUOHATBHBIX BEIPAKCHHIA,
JIOKa3bIBaTh TOXKAECTBA. 3HATH CBOHCTBA (DYHKIIMU

k N
y=1 raek#0, 1 yMeTb CTpOUTH €€ rpaduK.
Hcnonp30BaTh KOMIBIOTED IS HCCIIETOBAHUSA

MOJIOKEHHs rpadrKa B KOOPIHHATHOM TJIOCKOCTH
B 3aBUCHUMOCTH OT K

I'napa 2. KBaapaTHble KOPHH 19 4.

JelicTBUTENbHBIE YUCa

ApudmeTraeckuii KBaapaTHBIN KOPESHD
CroiicTBa apu(PMETHIECKOTO KBAAPATHOTO KOPHS
Kontponbhas pabota Ne3

[TpumeHeHue CBOMCTB apruPMETHUECKOTO
KBaJPaTHOTO KOPHS

Kontponbhas pabora Ned

[TpuBOIUTH TPUMEPHI PALIMOHATBHBIX U
HppanroHaIbHBIX yncen. HaxonuTs 3HaueHus
apu(METHISCKUX KBaIPATHBIX KOPHEH, HCIIONB3Ys
P HEOOXOJMMOCTH KAIBKYJISTOp. JloKa3biBaTh
TEOpPEMBI 0 KOPHE U3 TPOU3BEIEHUS U Ipo0H,
TOXKIECTBOY @ = |a|, IPUMEHSATh UX B
npeoOpa3oBaHUX BhIpakeHUH. OCBOO0XIATHCS OT
HpPALMOHAIILHOCTH B 3HAMCHATENAX npobeit

BUAA ,——= - . BBIHOCUTHh MHO>KHUTECJIb 3a 3HAK
Vb Whtve

KOPHSI ¥ BHIHOCUTH MHOKHUTEIIB 1101 3HAK KOPHSL.
Hcnonb3oBaTh KBagpaTHBIE KOPHU IS BRIPKEHHS
MIEPEeMEHHBIX U3 TEOMETPUIECKUX U (PH3HIECKUX
thopmyi. Ctpouts rpaduk QyHKITUN y=ﬁ.f-x u
WJUTIOCTPUPOBATH Ha rpaduke eé CBOWCTBa

I'naBa 3. KBagpaTHble ypaBHeHus1 21 4.

KBanpatHoe ypaBHEHHE U €0 KOPHU
Kontponsnas pabora Ne5
JlpoOHbIe paloHaIbHEIC YPaBHEHUS
KonTtponsnas pabora Ne6

Pewats kBagpaTHelie ypaBHeHus. Haxoauts
o100POM KOPHH KBaJIpaTHOTO YPaBHEHHUS,
UCIoNb3ys TeopeMmy Buera. MccnenoBathb
KBaJpaTHbIE YPaBHEHUS 110 JUCKPUMHUHAHTY U
kod¢durmerTaM. Pemats 1poOHBIE pannoHaIbHBIE
yYpaBHEHUS, CBOJIS PEIICHUE TAKUX YPaBHEHUH €
MOCTIEAYIONINM UCKIFOYEHHEM TOCTOPOHHUX
KOpHe#. PemaTs TeKCTOBBIE 3a/1a4H, HCIIOB3YS
KBaJpaTHbIE U APOOHBIC ypaBHEHUS

I'naBa 4. HepaBenctBa 20 4.

YucnoBble HEPABEHCTBA U X CBOMCTBA
KontponbsHas pabora Ne7

HepageHcTBa ¢ 01HON IEPEMEHHON U UX CUCTEMBI
KontponbHas pabora Ne§

DOopMyJIMPOBATh U JIOKA3BIBATH CBOUCTBA
YHUCIIOBBIX HEPABEHCTB. Mcronb30BaTh annapar
HEPABEHCTB IS OLIEHKH MTOTPEMIHOCTH U TOYHOCTH
npubnmkenus. Haxonuts nepeceuenus u
00beJMHEHUE MHOXKECTB, B YACTHOCTH YHCIIOBBIX
MIPOMEXYTKOB. PemaTs TMHEWHbIE HEPABEHCTBA.
Pemats cucTemsl INHEHHBIX HEPABEHCTB, B TOM
YUCIIEe TAKUX, KOTOPBIE 3alIMCaHbl B BUJIE JBOMHBIX
HEPaBEHCTB

T'naBa 5. CteneHp ¢ HeJbIM MOKa3aTejeM. JJIeMEHThI

cratuctuku 11 4.

CreneHb ¢ EIBIM ITOKa3aTesieM U €€ CBOICTBa
KontponbHas pabora Ne9
OJIEMEHTHI CTATUCTUKU

3HaTh ONpEeAEICHUE U CBOMCTBA CTENICHH C LIEJIbIM
nokasareseM. [IpuMeHsITh CBOWCTBA CTEIEHH C
IEJIBIM TT0Ka3aTesIeM MPH BBITIOJTHEHUN
BBIYUCIICHUN U ITpeoOpa3oBaHUil BEIPAKEHUH.
Hcnonp30BaTh 3anMCh YUCEN B CTAHAAPTHOM BUJIE
JUTS BRIPQKEHHS M COTIOCTABIIEHHS pa3MEpOB
00BEKTOB, JUTUTEIILHOCTH TIPOIIECCOB B
OKPY>KaIoIllEM MUpE.

[IpuBOaUTH IPUMEPHI PENPE3CHTATUBHOMN H
Hepenpe3eHTaTUBHOM BRIOOpKH. V3BICKATH
nHGOPMALIMIO U3 TAOJIHIL YACTOT U
OpraHU30BbIBATh MH(OPMAILHIO B BUE TaOIHUI]
Y4acTOT, CTPOUTH MHTEPBAIBLHBIN PA/I.
Hcnonp30BaTh HATMISTHOE MPEICTABICHUE




CTATUCTUIECKOM MH(POpPMAITH B BUAC CTOIOUYATHIX
Y KPYT'OBBIX JUarpaMm, OJUTOHOB, TUCTOTPaMM

IHoBTOpenne 8 4.
[IpousBenenue n 9acTHOE NpoOei
CgoiicTBa apu(hMETHIECKOTO KBAAPATHOTO KOPHS
[IpuMeHeHue CBOMCTB apUPMETHIECKOTO

KBaJIpaTHOTO KOPHS

JpobHble parpioHaTFHBIE YPaBHEHUS
HepageHcTBa ¢ 01HOM IEPEMEHHON U UX CUCTEMBI
Crenens ¢ LeNbIM NOKa3aTeaeM U € CBONCTBa
HroroBast KOHTpOJIbHAS paboTa
HrtoroBslil ypok

BrImonmHATE pa3nudHbIe TPeoOpa3oBaHU
PalMOHAIBHBIX BBIPAXKCHHM, TOKA3bIBAThH
ToxkaecTBa. OcBOOOKIATHCS OT
praléHOHaéJILHOCTH B 3HaMEHAaTeNsIX qpodeit

BUIA—~ ,—— . BBIHOCUTb MHOKUTECJIb 3a 3HAK
Vb Whtve

KOPHS 1 BHIHOCHTh MHOKUTEJIb MOJT 3HAK KOPHS.
Crpouts rpaduk GyHKIMHE Y=4 X U

JUHCHHBIC HEPaBCHCTBA. PelaTh CHCTEMBI
JUHECHHBIX HEPABEHCTB, B TOM YHUCIIC TaKUX,
KOTOPBIC 3aITUCAHBI B BUJIC IBOMHBIX HEPABCHCTB.
[IpuMEHSTh CBOWCTBA CTETICHU C IIEIIBIM
IOKa3aTeJieM MIPH BHITIOJTHCHUH BBIYUCICHUH U
rpeoOpa3oBaHN BEIPAKCHUH.

9 kJjacc — 3 yaca B HeJeJII0

I'nasa 1. Kpagparuunas gpynkuus 224.

OYHKIUU U UX CBOMCTBA

KsanpatHslil Tpéxunen

Konrtponbnas padora Nel

KBanparnunas ynkuus u e€ rpaduk
Crenennas pyukuus. Kopens n-if crenenu
Kontponbnas pabora Ne2

BrerancnsaTs 3HaueHNS QYHKINH, 321aHHON
(hopMyIIOif, a TaKKe ABYMS U TpeMs POPMYITaMH.
OnwuckiBaTh CBOHCTBA (DYHKIUI HA OCHOBE HX
rpau4ecKoro NpeaACTaBICHHS.
HnTtepnpernpoBaTh rpaQ Ky peanbHbIX
3aBucuMocTell. [loka3bpiBaTh cXeMaTUYECKU
MOJIO’KEHUE Ha KOOPAMHATHON TUIOCKOCTH
rpadukoB yHKImity=ax’, y=ax’+n, y=a(x-m)>.
CrpouTs rpaduk GpyHkmuu y=ax“+bx+c, ymern
YKa3bIBaTh KOOPAHHATHI BEPIINHBI Tapa0oJIbl, e
0Cb CUMMETPUH, HallpaBJieHHE BETBEH MapadoJIbl.
Nzobpaxare cxematudecku rpadvk GyHKITHH
y=X"c 4éTHBIM ¥ HeYETHEIM N. TIOHMMATE CMBICIT

. ar_ 4f
3anuceil Buaa Va W4 u T.4., TI€ a — HEKOTOpoe
yucno. IMeTs npeacTaBieHue 0 HaXOXKICHUU
KOpHEU N-ii CTENEeHH C NOMOIIBIO KAJIbKYJISITOpa

I'naBa 2. YpaBHeHUS U HEPABEHCTBA C OHOI
nepeMeHHOM’
14 4.

YpaBHEHUs ¢ OTHOM IIEPEMEHHOMN
HepageHcTBa ¢ 01HOM NIEpEMEHHOM
Konrponbnas padora Ne3

Pemiate ypaBHEHHsI TPETHEN U YETBEPTOU CTENIEHU
C TIOMOILBIO Pa3JI0KEHNS HA MHOKUTENH U
BBEJICHUS BCIIOMOTATENbHBIX IEPEMEHHBIX, B
YaCTHOCTH peliaTh OMKBaJpaTHbIC ypaBHEHUS.
Pemrath 1poOHBIE paliMoHaIbHBIC ypaBHEHUS,
CBOJIS X K LIETIBIM YPaBHEHHSM C TOCIETYIOIIEH
[IPOBEPKOM KOpHEH.

Pemrate HEpaBeHCTBA BTOPOM CTENEHH, UCITIONIB3YS
rpaduueckue npeacrasieHus. Mcmnons3oBath
METOJ, UHTEPBAJIOB JIJISl PELLEHUS HECIOXKHBIX
palMOHAIBHBIX HEPABEHCTB

I'naBa 3. YpaBHeHUS U HepaBeHCTBA C ABYMA
nepeMeHHbiMu 17 4.

YpaBHEHUS C IByMS IEPEMEHHBIMH U UX
CHUCTEMBI

HepaBeHncTBa ¢ 1ByMs IEpEMEHHBIMU U UX
CUCTEMBI

KontponbsHas padbora Ned

Crpoutb rpaduKu ypaBHEHUI ¢ IByMs
MEPEMEHHBIMH B IPOCTEHUIINX CIIydasix, Korjaa
rpaduKoM sBIIsIeTCS psAMasi, napadona,
runepooa, OKpyKHOCTh. MICTI0Ip30BaTh UX IS
rpaMuecKOro peleHusi CUCTEM YPaBHEHHH C
JIByMsI IEPEMEHHBIMH.

Pemats ciocoOoM MOACTaHOBKH CHCTEMBI ABYX
YpaBHEHUH C IByMsI IEPEMEHHBIMH, B KOTOPBIX

WUTIOCTPHUPOBATH Ha rpaduke e€ cBoiicTBa. Pemarh




OJIHO ypaBHEHHE IIEPBOM CTENIEHH, a IPyroe —
BTOPOI CTENEHHU.

Pemats TekcTOBBIE 331a4H, UCIIOB3YS B KAUECTBE
anredpanveckoil MOJENT CHCTEMY ypaBHEHHIA
BTOPOH CTENEHHU C JBYMS IEPEMEHHBIMU; PeLIaTh
COCTaBJICHHYIO CUCTEMY, HUHTEPIIPETUPOBATH
pe3ynbTaT

I'naBa 4. ApudmeTnuyecKkasi 1 reoMeTpUIECKast
nporpeccuu 15 4.

Apudmerryeckas mporpeccus
Kontponbnas padora Ne5
I'eomeTpuueckas nporpeccus
Kontponbhas pabora Ne6

ITpuMmeHsTh MHOEKCHBIE 0003HAYEHUS IS WICHOB
nocyenoBarenbHocTel. IIpuBoauTh IpuMephl
3aJjaHus TIoclieioBaTelbHOCTel popMyoi N-ro
4JIeHa ¥ PEKyPPEHTHOH QOopMyIIoii.

BeiBoguts Gpopmyiiel N-TO wieHa
apu(MeTHYECKOH MPOTPECCUH U TEOMETPUIECKOM
MIPOrPECCUH, CYyMMBI IIEPBBIN N WICHOB
apu(MeTHIECKON 1 TeOMETPHISCKON
MIPOrPECCHil, pemaTh 3a1a4i ¢ UCIIOIb30BAHUEM
aTuX popmyn. JlokaszpIBaTh XapaKTEPUCTHYECKOE
CBOICTBO apnu(hMETHIECKOI U TEOMETPUIECKON
IpOrpeccuil.

Pemrate 3aJa4y Ha CJIOKHBIC IIPOUCHTHIL,
WCTIONIB3YSl IPU HEOOXOIMMOCTH KAJIBKYJISITOD

I'napa 5. JneMeHTbI KOMOMHATOPUKH M TEOPUU
BeposiTHOCTH 13 4.

OneMeHTh KOMOUHATOPUKHU

Kontponsnas pabora No7

HauanbHble cBeleHUS U3 TEOPUH BEPOSITHOCTEH

BeinosnHuTh nepedop Bcex BO3MOKHBIX
BapUAHTOB JJIs TiepecuéTa 0ObEKTOB U
koMOuHauui. [IpuMeHsITh IpaBUIIO
KOMOWHATOPHOTO YMHOXKEHHUSL.

Pacno3naBath 3aJa4y Ha BBIYHMCJICHUC YHnClia
MEPECTAHOBOK, Pa3MEILICHUM, COUYETaHU U
MPUMEHSTh COOTBETCTBYIOLINE (DOPMYIIBI.
BeraucnsaTh 4acTOTy CIIy9aliHOTO COOBITHSL.
O1LieHUBaTh BEPOSTHOCTH CIIy4alHOTO CcOOBITHS C
MTOMOIIIBIO YaCTOTHI, YCTAHOBJIEHHOMN OIBITHBIM
myTéM. HaxouTe BEpOSATHOCTH CIy4ailHOTO
COOBITHS HA OCHOBE KIIACCHYECKOTO OTPEIEIICHHS
BEPOSITHOCTH. [IpUBOUTE IPUMEPHI JOCTOBEPHBIX
Y HEBO3MOXHBIX COOBITHI

IHoBTOpenne 21 u.

KBanpatHslif Tpéxumnen

Crenennas Qynkius. Kopenb N-ii cTenenu
HepaseHncTBa ¢ 01HOI mepeMeHHOM
YpaBHEHHUA ¢ IBYMS IEpEMEHHBIMHU U UX
CUCTEMBI
HepageHnctBa ¢ AByMsi IepeMEHHBIMH U HX
CHCTEMBI
ApudmeTryeckas Iporpeccus
I'eomeTpuueckas nporpeccus
OeMeHTbl KOMOWHATOPUKHU
Hauanbnbie cBefieHUs U3 TEOPUU BEPOATHOCTEMN
HroroBas KOHTpONbHAsA padoTa
IloaroroBka k sK3aMeHy

OnwuceiBaTh CBOMCTBA ()YHKLUI HA OCHOBE HX
rpapUUecKoro npeJICTaBIeHuUSI.
WnTtepnpernpoBarh rpaQ ki peasbHbIX
3aBucuMocTel. [loka3pIBaTh CXeMaTHYECKH
MOJIOKEHUE HA KOOPAMHATHOM IUIOCKOCTH
rpaukoB dyHkImity=ax’, y=ax>+n, y=a(x-m)>.
Crpouts rpaduk GyHKImH y=ax’+hx+c, ymers
YKa3bIBaTh KOOPAMHATHI BEPILUHBI 1apa0oJIbl, e€
0Ch CHMMETpPHH, HaIIpaBJIeHNE BETBEH mapaloJibl.
Pemate HepaBeHCTBA BTOPOH CTENEHH, UCIIONIB3YS
rpaduueckue npeacrasieHus. Mcmnons3oBath
METO]T MHTEPBAJIOB JIJISl PEIICHUS HECIOKHBIX
paIoHaNTbHBIX HEPABEHCTB. Mcmonb30BaTh MX
JUTS TpaUyecKOro pereHns CHCTEM ypaBHEHUH ¢
JBYMSI TIEPEMEHHBIMH.

Pemats ciocoOoM MOACTaHOBKH CHCTEMBI ABYX
YpaBHEHUH C ABYMS IEPEMEHHBIMH, B KOTOPBIX
OJIHO YpaBHEHHUE TEPBOI CTENEHH, a IPYroe —
BTOPOM CTEIEHHU.

PemiaTh TeKCTOBBIE 334a4H, UCIIONb3Ys B KAUECTBE




anreOpanvecKo MOICIIH CHCTEMY YPaBHEHUI
BTOPOM CTENEHU C IBYMs IEPEMEHHBIMU; pEIIaTh
COCTaBJICHHYIO CUCTEMY, HHTEPIIPETUPOBATH
pe3ynbsTaT. BeiBomuTE GopMyItel N-TO dieHa
apu(METHIECKOHN IPOTPECCHU U TEOMETPHICCKOM
MIPOTPECCUH, CYMMBI TIEPBHII N YWICHOB
apu(MeTHIECKON U TeOMETPHUISCKON
MPOrPECCUi, pelIaTh 3a1a4u C UCHOIb30BAHUEM
31X (hopMyJ. J[oka3pIBaTh XapaKTEPUCTUICCKOE
CBOMCTBO apu(h)METHIECKOIN U TEOMETPUICCKON
nporpeccuii. OrieHHBaTh BEPOSATHOCTH
CIIy4aifHOTO COOBITHUS C MMOMOIIIBIO YACTOTHI,
YCTaHOBJICHHOM OMNBITHBIM NyTEM. Haxonuts
BEPOATHOCTD CIIy4ailHOTO COOBITHSA HA OCHOBE
KJIACCUYECKOT'O ONPEECICHUS BEPOSTHOCTH.
[IpuBoauTH pUMEPHI JOCTOBEPHBIX U
HEBO3MOJKHBIX COOBITHIA.

V. Kaneﬂnapﬂo- TEMATUIECCKOC IIJITAHUPOBAHUE (npn.ﬂomeﬂne)

VI.MaTepuajibHO-TeXHHYECKOT0 o0ecnedyeHnsi 00Pa30BaTeIbHOI0 MpoLecca
1. bypmucrposa T. A. Anredpa. IIporpammel 0011e00pa3zoBaTeNbHbIX YUPEKIACHUMN. 7-9 Ki1acchl.
— M.: IlpocBemenue, 2014,

2. Anrebpa. 7 xnacc: y4e6. ais obmieoopaszosar. yupexaeanii 10.H.Makaperaes, H.I'.Mun10K,
K.N.Hemkos, C.b.CyBoposa; noz pea.C.A.TenskoBckoro.- 5-e uzn.- M.: [Ipocsemienue, 2015.
3. AnrebOpa. 8 kiacc: yueb. mis odmeoopaszosar. yupexxaenuii F0.H.Makapsorues, H.I'.MunmI0K,
K.N.Hemkos, C.b.CyBoposa; nox pea.C.A.TensikoBckoro.- 19-e u3za.- M.: [Ipocsemenue, 2010.
4. Anrebpa. 9 kitacc: yue0. st oomeobpazosat. yupexxaenuii FO.H.Makaperaes, H.I'. Munaok,
K.N.Hemkos, C.b.CyBoposa; nox pea.C.A.TensikoBckoro.- 19-e u3za.- M.: IIpocsemenue, 2010.
5. Msyuenue anredpsl B 7-9 kiaccax: mocodue misa yuurenei / FO.H.Maxkapsrues, H.I'. Munmiox,
C.b.CyBoposa, 1.C.I1InbikoBa. — 3-e u3M., nopad. — M. : [Ipocsemenune, 2009.

6. XXoxor B.. Anre6pa. Aunakruueckue matepuansl. 7,8, 9 kimaccer / B.U. ’Koxos,
10.H.Makapsrues, H.I'.Munmtok.- 14-e uzn.- M.:IIpocsemenue, 2009.

7. Epmosa A.I1., I'ono6opoarsko B.B., EpmoBa A.C. CamocTosiTebHbIE U KOHTPOJIbHBIE PAOOTHI
o anredpe U reoMeTpuu A 7 Kiacca. — 7-e u3fl., ucrtp. u aomn. — M.: MUJIEKCA, - 2009.

8. Hymuunsd FO.I1., Kporray3 B.JI.. Anrebpa. 7 knacc. TemaTHueckue TECTHI.

M.: IIpocBemienne, 2011.

9. KonTpospHO-u3MepuTenbHbie Matepuaibl. Anredpa. 7, 8, 9 kmaccel. Cocrt. JI.M.MapTtsimiosa.-
M.:BAKO, 2012.

NHpopManMOHHO-KOMMYHHKATUBHbIE CPEACTBA:

Caumut 014 yuawguxcs:

1) UnTepaktuBHbII yueOHUK. AnreOpa 7 kiacc. http://www.matematika-na.ru

2) Dunumkinonenus s nered  http://the800.info/yentsiklopediya-dlya-detey-matematika

3) DHIMKIIONEAUS IO MaTeMaTHKE
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.html

4) CripaBOYHHK IO MaTeMaTHKe JIJIs IKOJILHUKOB http://www.resolventa.ru/demo/demomath.htm
5) Maremaruka on-naita  http://uchit.rastu.ru

Caiimut 0ns yuumens:

1) Ilencoset, matematuka http://pedsovet.su/load/135

2) Yuurensckuii mopran. Martemaruka http://www.uchportal.ru/load/28

3) Ypoxku. Her. Jlns yuurens maremaTHku, anreopsl, reomerpun http://www.uroki.net/docmat.htm
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http://www.uroki.net/docmat.htm

4) Buneoypoku no anreope — 7 kinacc , UROKIMATEMAIKI.RU (Mrops XKaGopoBckwuii )
5) DneKTpOHHBIN YUEOHUK
6) DnekrpoHHoe mocobue. Anredpa, mOypouHbIe TIaHbl 7-9 Kiacchl. 31aTenbcTBO «Y UUTENbY



