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1. IlossicHUTEIBLHASA 3aNIUCKA
Pabouas nmporpamMma coctaBiieHa Ha OCHOBE CJICTIYIOIINX JOKYMEHTOB:

1.®enepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOI'O OOIIEro 00pa3oBaHus
(mpuxa3 MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu ot «17» nekadpst 2010 r.
Ne 1897);

2.®enepanpHoro 3akoHa Ne 273 ot 29 nexabpst 2012 rona «O6 obpazosanuu B Poccuiickoit @eneparmm»

3. ®enepanbHOro nepeyHs: yaeOHUKOB, PEKOMEHI0BaHHBIX MUHHCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoif @enepannu K HCIIOIB30BaHHUIO B 00pa30BaTEILHOM Ipoliecce B 0011e00pa3oBaTeIbHBIX
YUPEXKICHUSX;

4. OcHOBHO 0011e00pa30BaTENILHON MPOrpaMMbI OCHOBHOTO 00111ero oopazosannst MBOY BMO
«KypkuHCKHii IeHTp 00pa30BaHU»;

5. TpeboBaHMAMU K pe3yJbTaTaM OCBOSHHSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbI (JITYHOCTHBIM,
METaIpeMETHBIM, IPEIMETHBIM); OCHOBHBIMH TOJIXOAAMHU K Pa3BUTHIO U (POPMUPOBAHUIO
YHUBEpCaJbHBIX yueOHbIX neiicTBuii (Y'Y /) ans ocHoBHOTO 00111er0 00pa3oBaHus;

6.YueOupiM uianoM MBOY BMO «KypkuHCKHi IICHTp 00pa30BaHUs» HA TEKYIIUA YI€OHBIN TOT;

7.I'omoBBIM y4eOHBIM KaJICHAAPHBIM T'paUKOM Ha TEKYIIUH Y4eOHBIN TOJ;

8.CanurapasiMu nipaBuiiamu CIT 2.4.3648-20 "CaHuTapHO-3MTHIEMHOJIOTHYECKHE TPEOOBAHUS K
OpraHM3aLMsaM BOCIIUTAHUS U 00Y4YEHHUs, OT/IbIXa U 03/10POBJICHUS I€TEN U MOJIOAEKU",
yTBep)ka¢HHbIMUI locTaHOBIIEHNEM [ TaBHOTO TOCYAapCTBEHHOTO CAaHUTapHOTO Bpaya P® ot 28
ceHTs10ps 2020 rona N 28.

O.Ilporpammbr ~ A.I'. Mepansak, B.b. Ilononckuii, M.C. fkup u np. Marematuka 5-11 kmaccel, M:
Benrana-I'pad,2015

Y4eOHO-MeTOoAUYeCKUIT KOMILJIEKC:

- «Anredpa 7» A.I'. Mep3nsk, B.b. [Tonouckuii, M.C. Axup, E.B. byniko (M.: Benrana-I"pa¢,2017),

-«Anrebpa 8» A.I'. Mep3msk, B.b. [lononckuit, M.C. Sxup, E.B. Byniko (M.: Benrtana-I'pa$,2019),

-«Anredpa 9» A.I'. Mep3mnsak, B.b. [Tononckuii, M.C. Sxkup, E.B. Byiko (M.: Benrana-I'pad,2019)

MecTo y4eOHOro0 nmpeaMeTa B y4eOHOM ILJIaHe
basucHblit yueOHBIN (0Opa3oBaTeNnbHBIN TUTaH) Ha U3ydeHue anreOpsl B 7, 8 U 9 Kiaccax B OCHOBHOM
IITKOJIC OTBOAMT 3 YUCOHBIX Yaca B HEJEN0 B TeueHue 34 Heenb o0ydeHus, Bcero 102 ypoka.

2. IlnanupyemMble pe3yabTaThl H3YYEeHUS

Aure0panyeckue BbIPAKECHUS

BeinyckHuKM HaydaTcs:

- OTIEPUPOBATH MOHATHAMH "TOXKIECTBO", "TOXKAECTBEHHOE peoOpa3oBaHue", pemaTh 3a/1a4H,
cozeprkaniie OyKBeHHBIC JaHHbIE, padoTaTh ¢ popmynamu,

- OIIEpUPOBATH NOHATUSIMU "KBaJIpaTHBII KOPEHB'", IPUMEHSTDH €r0 B BBIUUCICHUSIX;

- BBINOJIHATH PE00pPa30BaHUE BBIPAXKEHUH, COEPIKAIINX CTEIIEHU C LIEIBIMH MTOKa3aTeIsIMU U
KBaJ[paTHbIC KOPHH;

- BBINOJIHATH TOKECTBEHHbIE IPe0Opa30BaHUs PAllMOHAIBHBIX BBIPAXKEHUN HA OCHOBE MpaBUJI AEHCTBUI
Ha/I MHOTOWICHAMH U aNre0pandecKuMu IpOOsIMH;

- BBIMOJIHATH Pa3I0kKEHUE MHOTOUJICHOB HA MHOKUTEIIH.

BBIyCKHHK MOJTYyYUT BO3MOKHOCTb:

- BBIIIOJIHATH MHOT'OLIIATOBbIE MPE00pa30BaHMsl pallMOHAIBHBIX BhIPAXKEHUN, IPUMEHS LIUPOKUN HAbOP
CHOcO00B U NPUEMOB;

- IPUMEHSITh TOKJIECTBEHHBIE TPEO0OPa30BaHUs JUIsl PEIICHUS 3a/1a4 U3 pa3IU4HbIX Pa3/eoB Kypca.

YpaBHeHusi



BhimmycKHUK Hay4nTCS:

- pelaTh OCHOBHBIEC BHIbI PAIlMOHATIFHBIX YPABHEHHM C OJIHOM MEpEMEHHOM, CUCTEMBI ABYX YPaBHEHHI C
JIBYMs [IEPEMEHHBIMU;

- [IOHUMATh YPABHEHUE KaK BAKHEUIIYI0 MATEMAaTHYECKYIO0 MOJENb I OIIMCAHUS U U3YYCHUS
pa3Ho00pa3HBIX PeabHBIX CUTYAIMH, pEIIaTh TEKCTOBBIC 3a/1a4H alreOpandecKuM METOIOM;

- IPUMEHSATH I'paduuecKre NpeCTaBICHUs Ui UCCISI0OBaHUS YPaBHEHUN, HCCIIEIOBAHUS U PEIICHUS
CUCTEM ypaBHeHI/Iﬁ C AByMA IEPEMCHHBIMH.

BBIITyCKHUK IIOJIy4UT BO3MOKHOCTb:

- OBIIQJICTh CTICIIMATBHBIMU PUEMAMH PEIICHHS YPAaBHEHUI M CUCTEM YPaBHEHHI; YBEPEHHO NMPUMEHSTh
amnrapar ypaBHeHI/Iﬁ JJI pCHICHUA pa3H006paBHBIX 3ala4 U3 MaTeMaTrKu, CMCXKHBIX MPCIMETOB,
MIPAKTUKH;

- IPUMEHSATH IpaduvecKkre NpeCTaBICHUs 1JIs UCCIeI0OBaHNS yPaBHEHUH, CUCTEM ypaBHEHHUH,
coJiepKaniux OyKkBeHHbIE KO3 (OUITMESHTHI.

HepaBencrBa
BellTyCKHUK Hay4uTCS:

- IOHMMaTh TEPMUHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIE C OTHOIICHHEM HEPABEHCTBA, CBOMCTBA YHCIOBBIX
HEPaBEHCTB;

- pemiaTh JMHEIHbIe HEPaBEHCTBA C OIHOM TIEPEMEHHOM 1 X CHCTEMBI; peIlaTh KBaJApaTHbIE HEPABEHCTBA
C OIOpOii Ha rpadUUeCKUe NPECTaBICHUS;

- IPUMEHSATH aNlapaT HePaBeHCTBA ISl PELICHUS 3a/1ad X Pa3InYHBIX Pa3lesioB Kypca.

BBINTyCKHHUK MOTYYHUT BO3MOKHOCTD:

- OCBOUTH Pa3HOOOpa3HbIE MMPHEMBI T0KAa3aTEIECTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH almapar
HEPaBEHCTB IS PEIICHHUs Pa3HOOOPA3HBIX MAaTEeMAaTHUECKUX 3aJ1ad, 3a/1a4 U3 CMEKHBIX ITPEIMETOB U
NPaKTHKH;

- IPUMEHSATH IpaduIecKre NPeCTaBICHUS A1 NCCIIeIOBaHNsI HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKalux OyKBeHHbIE KOI(PPUITMESHTHI.

YncjioBble MHOKECTBA

BhIITyCKHUK HAY4HUTCS:

- IOHNMAaTb TCPMUHOJIOTHUIO U CUMBOJIMKY, CBA3AHHBIC C TOHATHUCM MHOKCCTBA, BBIIIOJHATL OIICPpAllMU Ha
MHOXECTBaMU;

- UCIIOJIb30BAaTh HAYAJIILHBIC ITPEACTABICHHUA O MHOKCCTBC HeﬁCTBHTeﬂbHLIX YUCCII.

BhIMyCKHHUK TOTYYUT BO3MOKHOCT:

- pa3BUBAThH MPEACTABICHUC O MHOKCCTBAX;

- pa3BUBATh MPEJICTABICHHUE O YHCJIE U YHCIOBBIX CHCTEMAaX OT HATYPaJIbHBIX 0 ACHCTBUTEIHHBIX YUCEIL;
O POJIA BBIYMCIICHUI B IIPAKTHUKE;

- pa3BUBAThH U YIIIYOUTh 3HAHUS O ACCITHYHOMN 3aMUCH JEHCTBUTENBHBIX YnceN (IepUOANYECKHIE U
HETEePUOINYECKHUE TPOOH).

DyHKIUH
BollTyCKHUK Hay4uTCS:

- IOHMMATh U KCII0JIb30BaTh () YHKIIMOHAIBHBIC MOHATHS, SI3bIK (TEPMUHBI, CHMBOJIMYECKHUE
0003HAYCHHS);

- CTPOUTH IpaKH JIEMEHTAPHBIX (PYHKIIMIA, UCCIICOBATh CBONCTBA YMCIIOBBIX (DYHKIIMI HA OCHOBE
U3yUYEHHS TOBEICHUS UX IPa(UKOB;

- IOHMMAaTh (DYHKIIMIO KaK BAKHEHIIIYIO MATEMAaTHYCCKYHO MOJICITb JIJIsl OTIMCAHMUS TIPOIIECCOB U SIBICHUIN
OKpYyKaromero Mmmupa, HpuMCEHITh (1)YHKI_II/IOH3JIBHBII71 A3BIK OJI OIMMCAaHUA N UCCIICIOBAaHUA 3aBUCHUMOCTEN
MEXIY (PU3NIECKUMH BETUIUHAMU;

- IOHUMAaTh U UCIIOJIb30BATh A3BIK HOCHGI[OBaTCHBHOCTeﬁ (TepMI/IHLI, CUMBOJIMYCCKHUEC 0603Ha‘-ICHI/ISI);



- IPUMEHSTH (POPMYJIbI, CBI3aHHBIE C apU(METUUECKONH U T€OMETPUUECKON MTPOrpeccCUsiMu, U arrmapar,
c(hOpMHUPOBAHHBIN MPU U3YYEHUH IPYTUX Pa3esioB Kypca, K PEeIICHUIO 33/1a4, B TOM YHUCJIe C KOHTEKCTOM
W3 peabHOM KU3HHU.

BbINTyCKHUK TOJYYUT BO3MOKHOCTb:

- IPOBOAUTDH UCCIIEOBAHNS, CBI3aHHbIE C U3YYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C UCIIOIb30BAHUEM
KOMIIBIOTEPA; Ha OCHOBE I'PaMKOB U3YUYEHHBIX (DYHKIHI CTOUTH OoJiee cloXKHbIe rpaduku (Kyco4HO-
3a/1aHHbIE, C "BBIKOJIOTHIMU" TOYKAMH H T. 11.);

- UCTOJIb30BaTh () YHKIIMOHAIBLHBIC MIPEICTABICHUS M CBOMCTBA (DYHKIIHIA TSl PEIICHUS MAaTEMaTHUYECKHIX
3a/1a4 U3 pa3lInYHbIX Pa3JeioB Kypca;

- pemiaTth KOMOMHUPOBAHHBIE 3a7]a41 C IPUMEHEeHHEM (GOpMyI N-TO WiIeHa U CYMMBI N TIEPBBIX YICHOB
apupMETHIECKON U TEOMETPUICCKON TPOrPECCHi, MPUMEHSISI TIPU STOM anmapar ypaBHEHUH 1
HEPABEHCTB;

- MIOHUMATbh APUPMETHUECKYIO U TEOMETPUUYECKYIO MPOTPecCHy KakK (DYHKIIMH HaTypajJbHOTO apryMeHTa;
CBSI3bIBATH apU(PMETHUECKYIO IPOTPECCHIO C JIMHEHHBIM POCTOM, T€OMETPHUECKYIO - C
SKCIOHEHIIMAJIBHBIM POCTOM.

DJieMeHThI NPUKJIATHONH MATeMaTUKHU

BelltyCKHHUK Hay4uTes:

- UCTIOJIb30BaTh B XOJI€ PELICHNUs 3a/1a4 3JIeMEHTapHble NIPECTAaBICHHUS, CBSI3aHHbIE C TPUOIMKEHHBIMU
3HAYCHUSIMU BEJINYMH;

- UCTIOJIb30BaTh NMPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX;

- HaXOJJUTh OTHOCUTENBHYIO YaCTOTY U BEPOSATHOCTH CIy4alfHOI'O COOBITHS;

- pemaTh KOMOMHATOPHBIE 33/1a4M Ha HaX0XKJIEHHE YHcia 0ObEKTOB MIM KOMOUHAIUH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

- IOHATH, YTO YHCIIOBBIE JAHHBIE, KOTOPBIE UCIIOIB3YIOTCS ISl XapaKTEPUCTUKN OOBEKTOB OKPYKAIOIIETO
MUpA, SBISIOTCS PEUMYIIECTBEHHO MPHOIIKEHHBIMHE, YTO IO 3aIMCH TPUOIKEHHBIX 3HAYCHHH,
coJiepKamuxcsi B MHQOPMAIIMOHHBIX HCTOYHHUKAX, MOKHO CYJUTh O MOTPEIIHOCTH MPUOIMKEHHS

- IOHATH, YTO TIOTPEIIHOCTD PE3YNIbTaTa BEIYMCICHUH TOJIKHA OBITh COM3MEPUMa C IOTPEITHOCTHIO
UCXOJHBIX IaHHBIX;

- IpHOOpPECTH NEPBOHAYAIIBHBIN OMBIT OPraHU3aKi cOOpa JaHHBIX IPU MIPOBEIEHUH OIIpOca
00I11€CTBEHHOT'O MHEHUS, OCYILECTBIIATh UX aHAJIU3, IPEJICTABIIATH PE3yJIbTAaThl ONPOCa B BUIE TaOIHIIbI,
arpaMMmBbl;

- IprOOPECTH OIBIT MPOBEIEHUS CIyJalHbIX SKCIIEPUMEHTOB, B TOM YHCIIE C IOMOLIbIO KOMIBIOTEPHOI'O
MOJEIIMPOBAaHHUs, HHTEPIIPETALIMU UX PE3YIIbTATOB;

- HAyYUThCS HEKOTOPBIM CIEIMATbHBIM IPUEMaM peIIeHUs] KOMOMHATOPHBIX 3a/1ad.

3. Conep:xanue y4eOHOT 0 npeaMera

Aure0panyeckue BbIPAKCHUS

BripaxkeHue ¢ nepeMeHHBIMU. 3HAYCHHUE BBIPAYKEHUS C IEPEMEHHBIMU. J[OIIyCTUMBIEC 3HAYCHUS
nepeMeHHbIX. ToxaecTBo. TokaecTBEHHBIE MPE0Opa30BaHMs ANreOpanyecKuX BhIPasKEHHH.
JloKa3aTeNbCTBO TOXKIECTB.

CreneHs ¢ HaTypaJbHBIM IIOKa3aTeseM U €€ cBoiicTBa. OnHowIeHbl. OJHOWIEH CTaHIapTHOIO BUJA.
Crenens ogqHOwIeHa. MHOrowIeHsl. MHOrowieH cranaapTHoro Buja. CreneHs MHorouieHa. CioxxeHue,
BBIYMTAHUE U YMHOXKXCHUE MHOTOWICHOB. DOPMYIIbl COKPALIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI U
KBaJpaT pa3HOCTHU ABYX BBIPAKECHUM, IPOU3BEACHUE CYMMBI U Pa3HOCTH JIBYX BbIpaKeHUM. Pa3noxeHue
MHOT'O4JIEHa Ha MHOXHTENIN. BeiHeceHne MHOXUTENS 32 CKoOKH. Metoa rpynnupoBku. PasHocTb
KBaJIpaToB JBYX BblpaxkeHU. CymMMa M pa3HOCTh KyOOB /IBYX BbhIpakeHU. KBagpaTHbIN TpEXUIIeH.
Kopens kBagpaTHOro TpéxwieHa. CBONCTBa KBaApaTHOrO TpEXuwieHa. PaznokeHne KBagpaTHOrO
TPEXUJIEHA HA MHOXKUTEIIN



Panmonanwsubie Beipaxenus. Llensie Beipaxenus. J{pooHbie BeipakeHus. ParimonanbHas 1po0b.
OcHOBHOE CBOMCTBO pallMoHaIbHOM 1podu. CioxxeHue, BBIUNTaHUE, YMHOXKEHHUE U JIeTIeHUE
panoHaNBHBIX Apo0Oeii. Bo3Benenne parmoHabHON ApOOH B CTENEHb. T0XIeCTBEHHBIC TPe0Opa3oBaHuUs
panoHaIbHBIX BbIpaskeHUM. CTENEHb ¢ LEIbIM II0Ka3aTeIeM U €€ CBONCTBA.

KBangparubie kopHH. ApupMETHUECKUI KBaIpaTHBIA KOPEHb U €r0 CBOWCTBA. TOX/IECTBEHHBIE
npeoOpa3oBaHus BEIPAKECHUH, COAEPKALIMX KBaJAPaTHbIE KOPHU.

YpaBHeHusi

VYpaBHenue ¢ ogHoM nepemeHHoi. Kopenbs ypaBHeHus. PaBHocuiibHbIE ypaBHEeHHS. CBONCTBA ypaBHEHUI
C OJIHOM IIEpeMEeHHOU. YpaBHEHHE KaKk MaTeMaThuyecKasi MOJIeNib PeaJibHON CUTYyaIIHH.

JIuneitnoe ypaBHenue. KBanpatnoe ypapuenue. @opmyiia KOpHER KBaApaTHOTO ypaBHEHUS. Teopema
Buera. PanionanbsHbie ypaBHeHMsl. PenieHre paBHOCUIIbHBIX YPAaBHEHUM, CBOASIIMXCS K JIMHEHHBIM WU
KBaJIpaTHbIM YpaBHECHUSIM. PelieHne TeKCTOBBIX 3a/1a4 € MOMOILBIO PAallMOHAJIbHBIX YPABHEHHUM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. [ paduk ypaBHEHHS ¢ IBYMsI TIepeMeHHBbIMU. JInHEelHOe ypaBHEHUE C
JBYMsI IEPEMEHHBIMHU U €T0 TpaduK.

CucreMbl ypaBHEHUH C IByMS IepeMeHHbIMU. [ paduyeckuii MeTo | pelieHns CUCTEMbl YPaBHEHUH C
IBYMs IEPEMEHHBIMU. PellleHne cucTeM ypaBHEHUI METOJIOM MOACTAaHOBKHU U Cll0KeHUA. CucTreMa 1ByX
YPAaBHEHUH C ABYMsI IEPEMEHHBIMH KaK MOJIEIb PEAIBHON CUTYalUH.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX cBOMCTBA. CII0)KEHNE U YMHOKEHUE YHCIIOBBIX HEpaBEeHCTB. OLIEHUBaHNE
3Ha4YeHMs BeIpakeHus. HepaBeHCTBO ¢ 0/1HOM nepeMeHHON. PaBHOCWIIBHBIE HEpaBEHCTBA. YHCIIOBBIE
IIPOMEXYTKH. JINHEWHbIE U KBalpaTHbIE HEPABEHCTBA C OJJHOM NepeMeHHOM. CUCTEMBI HEPABEHCTB C
OJIHOM NIEPEMEHHOM.

YucaoBble MHOKECTBA

MHokecTBO U ero aneMeHThl. CiocoObl 3a1aHns MHOXKeCTBa. PaBHbIe MHOKecTBa. [IycToe MHOXKECTBO.
[TogMuO)ecTBO. Onepanun Hag MHOKeCTBaMU NIutrocTpanusi COOTHOIIEHUH MEKTy MHOKECTBAMH C
MOMOIIIBIO ArarpaMm Ditiepa. MHoecTBa HaTypalbHBIX, LIEJIbIX, pAllMOHAIBHBIX YKcell. PalionansHoe
YHUCJIO KaK ApoOb BUIA , TI€ M- I[EJI0€ YMCII0, a N —HATypaJbHOE, M KaK 0€CKOHEUHAs TIEPUOIuIeCcKast
necstruuHas Apook. [Ipencrasnenne 06 upparmoHaaTbHOM Yuciie. MHOXECTBO JEHCTBUTEIBHBIX YHCE.
[IpencraBineHue AEMCTBUTEILHOTO YHCIIa B BUJIE OECKOHEUHON HEMIEPUOINIECKOMN TeCATHIHON ApOOH
CpaBHeHUE EUCTBUTENBHBIX ynceln. CBs3b MeKIy MHOKecTBaMu N. Z. Q/

dyaknun. Yucaosnie GyHKINHU

@OyHKIMOHAJIbHBIE 3aBUCUMOCTH MeX 1y BeanuuHaMu. [lonstue pyHkunu .OyHKINS Kak
MaTeMaTh4eckasi MOJIesIb peasbHOro nporecca. O0xacTh onpenaeneHus 1 001acTh 3HAYCHUH (HYHKIUH.
Cnioco6sb1 3ananus Gyakimu. I'padux Gynkuun. [loctpoenne rpadukoB GyHKIHIA ¢ TOMOIIBIO
npeoOpazoBanuii puryp. Hymu ¢pyaknuu. [IpomexxyTku 3HakonoctosticTBa GyHKmu. [IpomMexxyTku
BO3PACTaHMs U IPOMEKYTKU YOBIBAaHUS (PYHKIIUH.

Jluneiinas GyHKIMsL, oOpaTHas MPOMOPLUHUOHATBHOCTD, KBaApaTHUHAs PYHKIHS, QYHKIHA Y = , UX
CBOMCTBa M T'pa(yKH.

YucjaoBble M0CIET0BATEIbHOCTH

[lonsatue yncnoBoii nmocnenoBareabHOCTH. KOHEUHBIE 1 OECKOHEUHBIE MTOCIEA0BATENBHOCTH. CIIOCOOBI
3a/laHus TIOCTIEI0BATEIbHOCTH. AprdMeTHUECKast U TeoMeTprueckas mporpeccuu. CBoiCcTBa YICHOB
apuMeTHIECKOI B reoOMeTpHUECKOH mporpeccuii. @opmyssl 00IIeTo wieHa apuMETHISCKON 1



reoMeTpuUIecKoi mporpeccuii. ®opmysbl CyMMBI N —TIEPBBIX YWICHOB apu(PMETHIECKON 1
reoMeTpuueckoit mporpeccuii. Cymma 6€CKOHEYHON T€OMETPUUYECKOM MPOTPecCu, y KOTOPOH .
[IpencraBnenne 6€CKOHEUHON IEPUOIUUECKON JECATUIHOM IPOOH B BHJIE OOBIKHOBEHHOM IPOOH.

JJeMEeHThLI NPUKJIATHOH MATEeMATHKH

Marematnueckoe moaenupoBanue. [IponeHTHbie pacuérbl. @opMyria CI0KHBIX TPOLEHTOB.
[TpubnmxEnHble BEIUUCICHHSI. AOCOIIOTHAS M OTHOCUTENbHAs orpeHocTH. OCHOBHBIE ITpaBUiIa
KoMOMHATOpHUKH. YacToTa U BEPOSTHOCTD CitydaifHOro coObITHs. Kimaccuyeckoe ornpeneneHme
BeposiTHOCTH. HauanbHble cBeieHus o cratuctuke. IlpeacraBienne naHHbIX B BUje TaOJMLl, KPYTOBBIX U
CTOJIOYATHIX TUArpamm, rpagukoB. CTaTUCTHUECKUE XapaKTEPUCTUKU COBOKYITHOCTH JTAHHBIX: CpEIHEE
3Ha4YeHue, MO/Ia, pa3Max, MeJluaHa BEIOOPKH.

A.Hreﬁpa B HCTOPUYECCKOM PAa3BUTHH.

3apoxxaeHue anreOpbl, KHUTa O BOCCTAHOBIEHUH U MPOTUBOMOCTABIEHUN MyXxaMMe ia anb-X0ope3MHu.
HcTopus popmupoBanus MaTeMaTHuecKoro si3bika. Kak 3apoaunace uaes koopauHat. OTKpbITHE
HUPPAMOHAILHOCTH. M3 ucToOprn BOSHUKHOBEHHS (OPMYIT IJIsl PEIICHUS] YpaBHCHUI 3-i U 4-1 CTETICHEH.
HcTopus passutus nonsatus pyHkiuu. Kak 3apoaunace Teopust BepostHoctel. Yncna @udboHauym.
3anaua JI. [Iu3anckoro (PuboHAYUM) O KPOTUKAX.

JL.®. Maruauukwii. [LJI. Yeosimes. H.U. Jlo6aueBckuii. B.S. bBynskosckuii. A.H. Konmmoropos. ®@. Buer.
I1. ®epma. P. lexapt. H. Tapranes. 1. Kapgano. H. A6ens. b. [ackans. JI. [Tuzanckuii. K. ['aycc

4. KajenaapHo-TeMaTH4YeCKOe MJIAHUPOBaHUE

Auredpa - 7 kiaace

Hanmenosanue Yacel BocnurareabHBIN
pazzena, TeMbl y4eOHOT0

MIOTEHIIMAJ YPOKa
BPEMEHHU Hat yp

JIuneliHOe ypaBHEHHE 14 - YCTAHOBJICHUE JIOBEPUTEIIbHBIX OTHOIIEHUNA MEXKIY

C OJIHOM MEPEMEHHOM MeAaroroM 1 00y4arIruMHUCs, CIOCOOCTBYIOIIMX
MMO3UTHBHOMY BOCIIPHATHIO 00yJaromuMcs TpeOOBaHUN 1
pock0 nejgarora, MPUBJICYEHUIO UX BHUMaHUS K 00CyK1aeMoi
Ha ypoke WH(OopMaIyu, aKTUBU3AINH WX TTO3HABATEILHOM
JIeATENbHOCTH;

-MOOYKJIEHHE 00yJaIomuUXCsl COOJII0IaTh HA YPOKE
oOLIeNPUHATHIE HOPMBI IIOBEICHUS, PAaBUIIa OOILIEHUS CO
CTapIIMMH ¥ CBEPCTHUKAMU, TPUHITUIBI YI€OHOU JUCITUTUTMHBI
Y CaMOOpraHu3allNy;

Lenbie BeIpaxeHus 50 - THULIMMPOBAaHNE U MOJAAEPKKA UCCIIE0BATENbCKON
IeSITEeTLHOCTH 00yJaroIuXcs B paMKax pealu3aiui UMU
WHJVBU1yaJIbHBIX U TPYNIOBBIX UCCIIEA0BATEIBCKUX MPOEKTOB,
9TO JTaeT 00YUJaAIOMIMMCSI BO3MOKHOCTh TPHOOPECTH HABBIK
CaMOCTOSITENILHOTO PEIICHHS TEOPETUIECKON MPOOIEMBbI, HABBIK
TeHEPUPOBAHUS M 0(OPMIICHHSI COOCTBEHHBIX HJIEH, HABBIK




YBaKUTEJILHOIO OTHOLIEHUS K UYXKUM UM, O(OPMIIEHHBIM B
paboTax JIpyrux uccieoBateneil, HaBbIK MyOIMYHOTO
BBICTYIUICHHUS MIEPE]T ayIUTOPHEN, apr'yMEHTHUPOBAHUSA U
OTCTaWBaHUA CBOEU TOUKH 3PCHUS

OyHKIMU

12

- HCTOJIb30BaHNE BOCTIMTATEIBHBIX BO3MOXKHOCTEH COMEpKaHuUS
y4e0HOTr0 MpeaAMETa Yepe3 JEMOHCTPAIINIO OTBETCTBEHHOTO,
TPaXKTaHCKOTO MOBEACHUS, IPOSBICHUS YETIOBEKOTIO0US 1
n00pOCEePIEYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTSHWSI, 3a]1a4 JIJIs] PEIICHUS, TPOOIIEMHBIX CUTYAIUi IS
o0CyXIeHHS B KJlacce.

CucreMsl JIMHEHHBIX
YpaBHEHHIA C IBYMSI
MIEPEeMCHHBIMU

19

- BKJIIOYEHUE B YPOK UT'POBBIX MPOLENYD, KOTOPEIE IIOMOTal0T
MOJIIEP)KUBATH MOTUBAIIMIO O0YYAIOMINXCS K TIOJTY4SHUIO
3HaHI/II71, HaJTaXXUBaHUIO ITO3UTUBHBIX MCKIINYHOCTHBIX
OTHOLIEHUH B KJIacce, IOMOTaloT yCTaHABIUBATh
noOpoxenareabHol aTMochepsl BO BpeMs ypoka

IloBTOpEHUE U
CUCTEMATHU3ALHSA
y4ueOHOro Marepuasa

- IPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX GOpM paboThI ¢
00y4aroIUMHUCS: HUHTEIUIEKTYaJIbHBIX UTP, CTUMYJIHPYIOLIUX
MO3HABAaTEIbHYI0 MOTHBALIMIO 00YYAIOIINXCS; TUCKYCCHH,
KOTOpBIE JAIOT 00YJaIOIIMMCSI BO3SMOXXHOCTh PHOOPECTH OTIBIT
BEICHUS KOHCTPYKTUBHOI'O JIMAJIOTa, TPYNIOBOM pabOTHI HITH
paboThI B mapax, KOTOPbIE y4aT KOMaHIHOH paboTe u
B3aUMOJCHUCTBHIO C JPYTHMMHU 00YUarOIIUMHUCS;

- THUIIMAPOBAHHUE U TIOJICPIKKA UCCIIE0BATEIILCKON
JesITeTbHOCTH 00yJaroIuXcs B paMKax peaqnu3aul UMU
WH/IMBUYAITBHBIX W TPYIIIIOBBIX UCCIIEIOBATEIBCKUX MPOEKTOB,
YTO JJaeT 00y4YaroIIUMCsl BO3MOXHOCTh IPHOOPECTH HABBIK
CaMOCTOSITEIIFHOTO PEIICHHS TEOPETUICCKOM MPOOIIEMBI, HABBIK
TeHEePHPOBaHUsS U 0(OPMIICHUSI COOCTBEHHBIX M1, HABBIK
YBQXHUTEJIBHOTO OTHOILCHHS K UyKHM HJIesM, OpOPMIICHHBIM B
paboTax Ipyrux uccieoBaTeneil, HaBbIK MyOIMYHOTO
BBICTYIUICHHS TIepe]T ayANTOpUEH, apryMeHTHPOBAHHS U
OTCTaMBaHUS CBOEH TOUKH 3pEHHS

Auiredpa - 8 kiace

HanmenoBanue
pazzaena, TeMbI

Yacel
y4eOHOT0
BpEMEHU

BocnurarenbHBIN

NOTEHLUAN ypoKa

PanmonanbHbie
BBIPAKEHHUS

50

- YCTAHOBJIEHHUE JIOBEPUTEIbHBIX OTHOILIEHUN MEXKIY
MeAaroroM 1 00y4arIruMHUCs, CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCTIPUSITHIO OO yUaroIuMcs TpeOOBaHU 1
poch0 remarora, MPUBJICUCHUIO X BHUMAHUS K 00CYX)AaeMOit




Ha ypoke WH(pOopMaluy, aKTUBU3AIUN UX TTO3HABATEIILHON
JACATCIBHOCTH,

-o0yxIeHrne 00ydJaronuxcsi CoOI0IaTh Ha YPOKe
OOIIETPUHSATBHIC HOPMBI TIOBEICHHS, TIPaBUIa OOIIEHHS CO
CTapmIMMU U CBCPCTHHUKAMH, IIPUHIHUIIBI y‘-Ie6HOI>i JOUCIUITIINHBI
U CaMOOpPTaHU3alHH;

KBagpatHbie KOpHHU.
JlericTBUTENbHBIE
qucia

30

- BKJIIOUEHHE B YPOK UI'POBBIX MPOLEAYP, KOTOPbIE TOMOTAIOT
MOAICP)KUBATh MOTHUBAIIMIO OO YJAFOIINXCS K TIOJTYICHHIO
3HaHUH, HATAKUBAHUIO TTO3UTHUBHBIX MEKJIMYHOCTHBIX
OTHOUIEHUH B KJIACCE, IOMOTAIOT YCTAaHABIIMBATh
no0poxenaTeabHoON aTMochepsl BO BpeMs ypoKa

KBagparusie
YpaBHEHUS

40

- IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (hOpM pabOTHI C
00yYarOIIUMHUCS: UHTSIUICKTYAJIbHBIX UTP, CTUMYJIHPYIOIIIX
MMO3HABATEIBHYIO MOTHBAIINIO 00YYar000yJaroIuxcs;
JUCKYCCHI, KOTOPBIC JAIOT O0YJIArOIIMMCSI BO3MOXHOCTh
MIPHOOPECTH OIBIT BEICHUSI KOHCTPYKTUBHOTO JIUAJIOTa,
TPYNIOBO# pabOTHI UM paOOTHI B Mapax, KOTOPbIC y4aT
KOMaHHOW paboTe U B3aMMOJCHCTBHIO C APYTUMHU
00yJaroIMMUCH;

- MHUITUUPOBAHUE U MOJICPKKA UCCIIC0BATEIHCKOM
JESITEIIBHOCTH 00YJaIOIIUXCS B paMKax peaan3aliui HMH
HHAVMBUIYAIBHBIX U TPYIIIOBBIX UCCIIEIOBATEIIBCKUX ITPOEKTOB,
9TO JaeT 00ydJaroIUMCsi BO3MOKHOCTh MPUOOPECTH HABBIK
CaMOCTOSITEIIEHOTO PEIICHHS TEOPETUICCKON TIPOOJIEMBbI, HABBIK
TeHepUPOBaHUS U OPOPMIICHHUSI COOCTBEHHBIX HJICH, HABBIK
YBOKHUTEIHLHOTO OTHOIICHUS K 9Y>KHM UM, O(OPMIICHHBIM B
paboTax Ipyrux MccleaoBaTesei, HaBBIK MyOJIMYHOTO
BBICTYIUICHHS IT€PEJI ayIUTOPUEH, apIryMECHTHPOBAHUS U
OTCTaWBaHUs CBOCH TOYKH 3PCHHUS

[loBTOpEHue n
CUCTEMAaTHU3ALNs
y4ueOHOro Marepuasa

36

- HHULMMPOBAHUE U MOJIEPAKKA UCCIIEA0BATEIbCKOM
NesITeIbHOCTH 00yJaroIuXcs B paMKax pealu3alul UMU
MHAVBUAYAJIbHBIX U TPYNIIOBBIX UCCIIEI0BATENBCKUX ITPOEKTOB,
YTO JJaeT 00y4aroMUMCsl BO3MOXHOCTh IPUOOPECTH HaBBIK
CaMOCTOSITENILHOTO PELICHHS TEOPETUUECKON IPOOJIEMBbI, HABbIK
reHEepUpPOBaHUA U 0OpMIICHHSI COOCTBEHHBIX HJIEH, HABBIK
YBa)XUTEJILHOTO OTHOLIEHUS K 4Y)KUM UM, OPOPMIIEHHBIM B
paboTax JIpyrux uccienoBareneil, HaBbIK IyOJIMYHOTO
BBICTYIUICHUS NI€pe1 ayIuTOpUeH, apryMEeHTUPOBAaHUS U
OTCTaMBaHUS CBOEH TOUKH 3PEHHUS

Auaredpa-9 kiaacc




Haumenosanue
paszena, TeMbI

Yacsl
yueOHOTO
BpEMEHU

BocnuratenbHbii
MOTEHIMaN ypoKa

HepasenctBa

20

- YCTaHOBJICHHE JJOBEPUTEIHHBIX OTHOIICHUH MEXKIY
MeAaroroM 1 00y4arIuMHUCs, CIOCOOCTBYIOIIMX
MMO3UTUBHOMY BOCHIPHATHIO 00yJaromuMcs TpeOoBaHUN 1
MPOCKO mearora, MPUBJICYCHUIO UX BHUMAaHUS K
o0cyxaaeMoi Ha ypoke HH(pOpMAaIK, aKTUBH3AINH UX
MO3HABATENIBHON 1eATEIHLHOCTH;

-o0yx1eHrne 00ydJarmuxcs co0I01aTh Ha YpOKe
OONIETIPHHATHIC HOPMBI TIOBEICHHUS, TIPaBHJIA OOIIEHUS CO
CTapIIUMU ¥ CBEPCTHUKAMU, IIPUHITUIIBI y4eOHOU
JTUCIUTUIMHBI U CAMOOPTaHU3alNN;

KBanparuunas
b yHKIHS

38

- UHULIMMPOBAHHUE U MOJIEPIKKA UCCIIE0BATEIbCKON
JeSITEeTLHOCTH 00yJaroIuXCsi B paMKax peain3alii HMU
WH/IMBUYaJIbHBIX U TPYNIIOBBIX UCCIIEOBATENBCKUX POEKTOB,
4TO JTaeT 00YUJaAIOMIUMCSI BO3SMOKHOCTh TPHOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PELIEHHs TEOPETUUECKOM MPOOIeMBbl, HABBIK
TeHEePHPOBaHUS M 0(OPMIICHHSI COOCTBEHHBIX HJIEH, HABBIK
YBaKUTEJIBHOI'O OTHOLICHUS K UYXKUM UesIM, O(pOPMIICHHBIM B
paboTax Ipyrux ucciieoBaresueil, HaBbIK IyOIMYHOTO
BBICTYIIJICHUS NIEpE]] ayIUTOPUEN, apryMEHTUPOBaHUS U
OTCTauMBaHUs CBOEH TOUKH 3pEHUS

OJIEMEHTEI
MPUKJIATHON
MaTEMaTUKU

20

- ICIOJIL30BaHNE BOCIIUTATEILHLIX BO3MOKHOCTEHN COACPKaHUA
y4eOHOTO MpeIMeTa Yepe3 IEMOHCTPAIIUI0 OTBETCTBEHHOTO,
Irpa’XXJ1aHCKOIr'0o MOBCACHUA, ITPOSABICHUA 4eJI0BEKOJIFO0ONS 1
T00pOCEPACYHOCTH, Yepe3 MO00P COOTBETCTBYIOIINX TEKCTOB
AJId YTCHUA, 3a4a4 JJI1A PCIICHUA, HpO6HeMHBIX CI/ITyaHI/Iﬁ JUJISL
oOCyXIeHHS B KJ1acce.

YucioBele
OCJIEN0BATEILHOCTHU

17

- BKJIIOUEHUE B YPOK UI'POBBIX IPOLEAYP, KOTOPbIE IOMOTAOT
NOJAEPKUBATh MOTHBALIMIO O0yUYarOIUXCs K MOTYyYEHUIO
3HAHWUH, HAJIAXKUBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX
OTHOLIEHUH B KJIacCe, TIOMOTal0T YCTAHABINBATh
I00posKenaTeIbHOM aTMoc(hephl BO BpeMs ypoKa

[ToBTOpEHUE N
cucTeMaTu3aius
yueOHOro MaTepuaa

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (opM pabOTHI ¢
00y4aroIUMHUCS: UHTEIUIEKTYabHBIX UTP, CTUMYJIHPYIOLIIX
MI03HABATEIbHYIO MOTHBALIMIO O0YYaIOIINUXCS; TUCKYCCHIA,
KOTOpBIE JAIOT 00yYaIOIIMMCS BO3MOXKHOCTh MTPHOOPECTH OTIBIT
BEJICHHUSI KOHCTPYKTUBHOTO JMAJIOTa, TPYIIIOBON paObOTHI M
paboThI B Tapax, KOTOPBIE y4aT KOMaHHOW padoTe u
B3aUMOJICHCTBHIO C IPYTMMHU 00y4aroIuMUCS;

- MTHUIIUUPOBAHUC U MOAACPIKKA HCCIIeI0BATEIbLCKOM
JCATCIIbHOCTH o6yqa}oumxc>1 B paMKax p€ajinu3aliuu UMU
HHAWBUIYAJIbHBIX U I'PYIIIOBBIX UCCIICAOBATCIILCKUX ITPOCKTOB,
4qTO JacT O6yLIaI-OH_II/IMC${ BO3MOXHOCTb HpI/IO6pCCTI/I HaBBbIK




CaMOCTOSITEIIFHOTO PELICHHUS TEOPETUUECKOM MPOOIeMbl, HABBIK
reHEepUPOBAHUS U 0OpMIICHHSI COOCTBEHHBIX ]I, HABBIK
YBaKUTEILHOI'O OTHOLICHUSA K UYKUM UIesIM, O(pOPMIICHHBIM B
paboTax Ipyrux vcciefoBareseil, HaBbIK MyOIMYHOTO
BBICTYIUIEHUS [IEPE] ayIUTOPUEN, ApIYMEHTUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3pEHUS




