MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIUUA

MunucrepcTBo o0pazoBanus KajquHuHrpaackou odaactu

KomuTeT mo 00pa3oBaHuI0 aIMMHUCTPALIMH F'OPOACKOr0 OKPyra
«I'opoa KasmunuHrpam»

MyHunMnajJibHOEe aBTOHOMHOEe 00111e00pa3oBaTe/ibHOE YUpeKIeHue ropoaa
Kanununrpana cpeansis oomeo0pasoBaresbHas mKojaa Ne 58

CornacoBaHo YTBEpKIACHO
3amecTuTenb JUPEKTOpa Jupexrop
A.A. PribakoBa A.B. Epoxun
E.A. Cyxauéna
ITpuka3z Ne ot 30.08.2024 1. [Tpuka3z Ne ot 30.08.2024 r.
MoanucaHo UMdpPoBO NOAMUCHIO:
MYHULIMNAJIbBHOE ABTOHOMHOE
OBLEOBPA30OBATE/IbHOE YUPEXXOEHVE
% JAOKYMEHT ll(,),}l‘lll( AH rOPOAA KA“MHMHFPAAA CPEAHHH
S TEKIPOWHOR NOAMICHIO OBLUEOSPASOBATE/IbHASA LUIKOJ/IA Ne 58
DN: E=uc_fk@roskazna.ru, S=77 Mocksa,
CepTaduKaT 1514 BBSB 613C 4646 3DE6 27BF A89D A638 8II'%i-}':zi0623'71907%f;8737010§1§§gg$':"Eonbl.uoﬁ
Baageaen: Epoxne Axexcanap Baiepsernd 31aTOYCTUHCKM nepey}10K. 0. 6, cTpoexue 1", L=r.
JeiicteuTeaen: ¢ 14.05.2024 go 7.08.2025 MockBa, C=RU, O=Ka3HauelcTBo Poccum,
CN=KasHaueiicTBo Poccun
MpuunHa: f yTeepawa aToT AOKYMEHT
[farta: 12 CeHTAGpb 2024 r. 11:35:24

yueOHOro npeamera «AJjredopa. Yriay0JeHHbI YPOBEHD)

JUTsl OOydJaroIuxcst 7 Kiacca

[Ipoekt «IlIkomnbl — acconuupoBaHHbIe MAPTHEPHI CUpuyca»

r. Kanmuaunrpan



IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa SBISETCS OJHUM W3 OTOPHBIX KYpPCOB OCHOBHOTO 00Iero oOpa3oBaHMs: OHA
o0ecrieynBaeT U3y4eHHe APYruX TUCIMILIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMAaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOAWMO Ui TPOJODKEHUS 00pa3oBaHUS WM IS MOBCEIHEBHOU
Ku3HU. PazBuTHe y 0Oydyarommxcs HAayYHBIX MPEICTABICHUNA O MPOMCXOXJICHUH U CYIIHOCTH
anreOpandeckux aOCTpakmui, crnocode OTpaKeHUS MaTeMaTHYEeCKOM HAyKOW SBJICHUH U
MPOIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIUICHUS,, HEOOXOIMMBIX ISl aJanTalid B COBPEMEHHOM IM(poBoM obmiectBe. M3ydyenue
anreOpbl oOecTieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JeWCTBUS, BBIBOJBI, (OPMYIUpOBaTh yTBepxkaeHus. OCBOGHHE Kypca anreOpbl oOecriednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYYaIONIMXCS: OHHM WCIOJB3YIOT JIEAYKTHBHBIE U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnosiaraeT 3HAYUTEIbHBIM OO0BEM CaMOCTOSITEILHOW JIESTEIBHOCTH
o0yJaromuxcs, TOITOMY CaMOCTOATENBHOE pEUIeHHe 337ad  OOYYaIOIMIMMHUCS — SIBISIETCS
peannzanuen 1esTeIbHOCTHOTO IPUHIKIIA O0ydeHUSI.

B ctpykType mporpammsl yueGHOTO Kypca «Anredpa» yriyO0l€HHOTO U3y4eHUs] OCHOBHOE
MECTO 3aHMMAIOT COJIEpXKATeIbHO-METOANYecKne JMHUHM: «Yucima ©  BBIYHCIICHHSY,
«Anrebpanueckue BBIpaKCHUD», «YpaBHEHHS W HepaBeHCTBa», «DyHkmmmy». Kaxkmas u3 »tux
COJIepKaTeIbHO-METOTMYECKUX JIMHUHN pa3BUBaeTCs Ha MPOTSDKEHUH TPEX JIEeT U3ydeHHs Kypca,
B3aMMO/ICHCTBYS C APYTUMH €To JIMHUSAMH. B X0/1e n3ydeHus Kypca 00yJaromuMcs TPUXOJATCS
JIOTUYECKU PACCYXKIaTh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBCHHBIN S3BIK. B CBs3M ¢ ATHM B
nporpaMmy — y4eOHOro Kypca «AnreOpa» BKIIOYCHBI HEKOTOpPBIE OCHOBBI  JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTH4ecKoro oO0pa3oBaHUS U
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «Anredpay siBIseTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepkanne nuHHM «Yucla W BBIYUCICHHS» CIYXHUT OCHOBOH JIIsl JalbHEUIIETO
W3yUYEHHsS] MaTEeMaTUKU, CIIOCOOCTBYET PA3BHTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MMOBCEIHEBHOW XM3HHW. Pa3BUTHE TOHATHS O YUCIE Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH U HPPAUOHATBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUN O JEHCTBUTEILHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JMHHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanuie JByX alreOpanveckux JIMHUH — «ANreOpandeckue BBIPAXKCHUS» H
«YpaBHEHUS] W HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTUYeCKOTO armapara, HEOOXOJWMOIrOo Uil PEHICHUs 3aJad MaTeMaTUKH, CMEKHBIX
MPEIMETOB U OKPYKaroliel peaibHOCTH. Ha ypoBHE OCHOBHOTO 00I1Iero o0pa3oBaHus y4eOHbIN
MaTepuall TPYIIHUPYETCS BOKPYT PAlMOHAIBHBIX BBIpXCHUH. AureOpa JIEMOHCTPHPYET
3HAYCHUE MATEMATHUKU KakK s3bIKa Ui TMOCTPOCHHMS MAaTEeMaTHYeCKUX MOJIeNeH, ONMUCAaHUs
IPOIIECCOB M SBJIEGHUH peanbHOro Mupa. B 3amaum oOydeHuss anreOpe BXOAAT Takke
JanbHellee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJIEHHUs, HEO0OXOAMMOro, B YacTHOCTH, JJIs
OCBOEHHS Kypca HWHQPOPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICAYKTUBHBIX PacCyXICHUU.
[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpAkKEHHs, CIIOCOOHOCTEH K
MaTeMaTHu4ecKOMY TBOPYECTBY.

Conepxanne  (QyHKIMOHAJIBHO-TpaUUECKON  JTUHMM  HAleJeHO Ha  IOJIydeHUe
o0ydJaromuMucs 3HaHUH 0 QYHKIHMSIX KaK Ba)KHEHIeH MaTeMaTHUeCKOW MOJENH VIS ONIMCAHHMS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX MPOILIECCOB M SBJICHUN B mpupojae u obmecTtse. M3ydyeHnue
MaTepuaia CHOCOOCTBYET pa3BUTHIO Yy OOYYaIOUIUXCS YMEHHS HCIIOJIb30BaTh pPa3IUYHbIC



BBIPA3UTEIbHBIC CPENICTBA S3bIKAa MAaTEMATHKH — CIIOBECHOTO, CUMBOJIHMYECKOTO, Ipaduveckoro,
BHOCHT BKJIaJ B ()OPMHPOBAHUE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALIAN
U KyJBbTYPHI.

YrayonéHuelii  Kypc — anreOpbl  XapakTepusyeTcs HM3Y4YeHHEM  JOMOJHHUTEIHHOTO
TEOPETUYECKOI0 allapaTra U CBSI3aHHBIX C HUM METOJOB pelleHMs 3aaad. AnreOpa sBIsETCS
SI3BIKOM i1l ONMCaHUs OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MAaTeMaTH4eCKOIo
MojenupoBanus. [Ipu 3ToM camu OOBEKTH MAaTEMaTHUYECKUX YMO3AKIIOUCHUN W TPUHSTHIC B
anreOpe mpaBuiIa UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI 0OOCHOBBIBATH
U J0Ka3bIBaTh CYXJCHHUS, Pa3BHBAIOT MAaTEMaTHYECKYI0 HMHTYWUIUIO, KPAaTKO M HAaIJIATHO
PaCKpBIBAIOT MEXaHU3M JIOTUYECKUX TIOCTPOCHHI U yJaT WX MPUMEHEHHI0. TeM caMmbIM anreOpa
3aHUMAaeT OJHO M3 BEAYIIUX MECT B (HOPMUPOBAHMM HAYYHO-TEOPETUYECKOTO MBIIICHUS
00yJaronuxcs.

CornacHo yueOHOMY IU1aHy B 7—9 Kilaccax u3ydaeTcsi yueOHBIN Kypc « Anredpay, KOTOPhIii
BKJIIOUAET CJIEAYIOIME OCHOBHBIE paslienibl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«Anredpanyeckre BhIPAKEHUN», «YpaBHEHUS U HEPABEHCTBAY, «DyHKITUI.

Ha usyuenue yueOGHOro kypca «Anredpa» orBoautcs B 7 kiacce 136 vacoB (4 yaca B
HEJIEIIO).

COILEP KXAHUE OBYUYEHUA

7 KJIACC

Yucaa ¥ BIYUCIEHUS

Pammonaneupie uncna. CpaBHeHHE, YMOPSAOYMBAHME W apu(METHUECKHE IACHCTBUSA C
palMOHANBHBIMU YKcIaMu. YucioBas npsimMasi, MOAYJIb YUCTIA.

CreneHp ¢ HaTypajbHBIM MOKa3aTeleM M €€ CBOMCTBA. 3alHCh YWCIAa B JCCATUYHOMU
MO3UIIUOHHOM CUCTEME CUMCIICHHSI.

Pemenne TexcToBBIX 3amady apudMeTHUECKHM criocoboM. Pemrenne 3amad w3 peanbHOU
MPaKTUKU HA YacTH, Ha JPOOW, HA TPOIEHTHI, MPUMECHEHHE OTHOIICHWM W TPOMOPIHUN MpU
peleHuy 3a1a4, perieHre 3a1a4 Ha IBIKCHHE, paboTy, MOKYIKHA, HAJIOTH.

Jemumoctp 1enbix unces. CBOMCTBA ACTUMOCTH.

[IpocTeie U cocraBHbIe uncna. YETHBIC U HeUéTHBIC yncna. [Ipu3Haku nenuMocT Ha 2, 4,
8,5,3,6,9, 10, 11. IIpu3Haku 1eIUMOCTH CYMMBbI U MIPOU3BEIACHUS LETbIX YUCEN MPU PEIICHUN
3a7a4 C MPAKTUYECKUM COJICPKAHUEM.

Haubonpmmii oOmuii neauTens W HaMMEHbIIee 00Inee KpaTHOE ABYX uuced. B3auMHO
npocteie yucia. Anroput™m EBkinna.

Jlenenue ¢ octaTkoM. AprudMeTHIECKHE OTepallii HaJl OCTaTKaMH.

Anredpanyeckue BbIpasKeHUsI

BripaxkeHue ¢ nepeMeHHbIMU. 3HAY€HUE BbIpaXEHUs C nepemMeHHbIMU. [IpencraBieHue
3aBUCHUMOCTHU MEX]ly BEJTMYUHAMU B BUJE (POPMYIIBIL.

ToxnmectBo.  TokaecTBEHHbIE  IPeoOpa3oBaHUsS  alIreOpavuyecKUX  BBIPAYKCHUM.
JlokazaTenbCTBO TOXKACCTB.

Onnounenbl. OnHOWIEH cTaHAapTHOTO BuAa. CTeneHb 0JJHOUICHA.

MHuorounensl. MHorouneH craHgaptHoro Bujaa. CreneHb MHorouseHa. CroxkeHue,
BBHIYMTAHUE, YMHOXXEHHE U JelleHne MHOrouieHoB. [IpeoOpazoBaHue 1eIOro BBIPRXKEHUS B
MHorousieH. Kopau MHOrousena.

@opMyInbl COKpPAIIEHHOTO YMHOKEHHA: KBaJapaT CYMMbl M KBaJpaT pPa3HOCTH ABYX
BBIpOKEHUH, KyO0 CyMMBI U KyO pa3HOCTM [IByX BBIPOKEHUU, PAa3HOCTh KBAAPATOB MABYX
BBIPOKEHUH, MPOU3BEJCHUE PA3HOCTH U CYMMBI JIBYX BBIPQKECHHM, CyMMa U pPa3HOCTh KyOOB
JBYX BBIPAKECHUN.



PaznoxxeHne MHOTOuYIeHAa HAa MHOKUTENIW. BbIHeCEHHE OO0IIEro MHOXKHUTENS 32 CKOOKH.
Meron rpyniupoBKHu.

YpaBHeHuUsI 1 HEPABEHCTBA

VYpaBHenue ¢ onHoil nepemeHHON. Kopenb ypaBHeHus. CBoICcTBa ypaBHEHUN C OJIHOM
IIEPEMEHHOM. PaBHOCUIIBHOCTDh ypaBHEHUH. YPaBHEHHUE KaK MAaTeMaTHYECKas MOJEb PEAIbHOM
CUTYyAaLlNH.

JIuneliHOE ypaBHEHHE C OJHOW IepeMEHHOM. UMCiIO KOpHEH JIMHEWHOrO YpaBHEHUS.
Pemienne TEKCTOBBIX 3aJay C NOMOINBIO JIMHEWHBIX YypaBHEHHU. JIMHEHHOE ypaBHEHHE,
coJiep Kallee 3HaK MOJTyJIs.

YpaBHeHne ¢ JAByMs InepeMeHHbIMHM. ['paduk JMHEMHOro ypaBHEHHMsS C JByMs
nepeMeHHbIME. CHCTEMBI JTMHEHHBIX YPaBHEHHU ¢ ABYMS NepeMeHHbIMH. | paduueckuii meron
peLIeHusT CUCTEMBI JIMHEHHBIX YPAaBHEHHN C ABYMs IIEPEMEHHBIMU. PenieHue cucTeM JTMHENHBIX
YpaBHEHUH C ABYMs NEPEMEHHBIMH METOJIOM IOJICTAHOBKM M METOAOM ciokeHus. Cucrema
JBYX JJMHEHUHBIX YPABHEHUN C JIByMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIBHON CUTYALIMH.

LORIN1700

Koopaunara toukm Ha mnpsmoil. UucnoBble nmpoMexyTku. PaccrosHue Mexay IByms
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronpHas cuctemMa KoopauHAT. AOcCIMcca M OpJAMHATA TOYKHM HAa KOOPJAMHATHOMU
mwiockoctu. Ilpumepsl rpadukoB, 3amaHHbIX (opmyrnamMu. UteHue rpapuKoB pealbHBIX
3aBUCUMOCTEN.

OyHKIMOHATIbHBIE 3aBUCUMOCTH Mexay BennuuHaMu. [lonstue ¢pyHkiun. OyHKIUS Kak
MaTeMaTH4ecKas MOJeNb peajbHoro mpouecca. O6nacte onpeneneHuss U 00JacTb 3HAUYEHUUN
¢byukuun. CriocoOs! 3aianus ¢pynkuuu. ['paduk pynkuuu. [loHarus makcuMmyma 1 MUHUMYMa,
BO3pacTaHMsl U yObIBaHMSI HAa IPUMeEpPaxX peasibHbIX 3aBUCUMOCTEI.

Jluneiinas ¢ynkuus, e€ cBoiictsa. ['paduk muHerno# ¢yukiuu. ['paduk pynkuuu y = |X|.
KycouHno-3aganHble QyHKIUU.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOI'PAMMLBI VUYEGHOI'O KVYPCA
«AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOT'O OBIIEI'O OBPA30OBAHU S

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHHS NPOTPAMMBI N0 MAaTEMaTHKE XapaKTEPHU3YIOTCS B
YacTH:

1) naTpmoTN4eCKOro BOCIIUTAHUS

MPOSIBJICHUEM WHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTHKH,
IIEHHOCTHBIM OTHOIICHUEM K JIOCTHXKCHUSM POCCHHCKHX MAaTEMAaTUKOB M POCCHUHCKOU
MaTEeMaTUYECKOH IIKOJIbI, K UCTIOJIh30BAHUIO ATHX TOCTHIKCHUH B IPYTHX HAyKaX W MPUKIIAIHBIX
chepax;

2) rpaIaHCKOT0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBINIOJIHCHHIO OOS3aHHOCTEH TpaKIaHWHA M pEaM3allik €ro Ipas,
NPEACTaBICHHEM O MAaTEeMAaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHUS PAa3UYHBIX CTPYKTYD,
SIBJICHUH, TIPOLIEAYP T'PaXJaHCKOTO OO0IIecTBa (HarpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKIEHUIO STHYECKUX TPOOIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM OCTHKCHUH
HayKH, 0CO3HAaHUEM Ba)KHOCTH MOPAIIbHO-3THUECKHUX MTPUHIIUIIOB B ACATEIBHOCTH YUEHOTO;

3) TPYAOBOr0 BOCIIUTAHHUSI:

YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PELICHWH IMPAKTUYECKUX 3a/a4 MaTeMaTH4eCKOH
HaIpaBJICHHOCTH, OCO3HAaHHEM Ba)KHOCTH MaTeMaTHYeCKOr0 0O0pa30BaHMs Ha MPOTSDKCHUU BCEH
’KM3HU JUIS YCTICIIHOHW TPO(eCCHOHANBHON IESITEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,



OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIMBHUIYaJTbHONH TPACKTOpPUU OOpa3oOBaHHUS U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIUTAHUS:

CMOCOOHOCTBIO K 3MOIMOHAIFHOMY M 3CTETHUECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKJICHHU, YMEHHIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) nueHHOCTEl HAYYHOT0 MO3HAHMA:

OpUEHTAIleN B JESATENIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyuyHBIX IMpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa, HPHUPOJAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTUYEeCKOH HAayKH Kak CQepbl YeIOBEUECKOW EeSATETBHOCTH, ITAaloOB €€ pa3BUTHI H
3HAYUMOCTH JIJISl Pa3BUTUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEeMaTUKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHUpPaA, OBJAJEHUEM HaBbIKAMHU HCCIIEI0BATENbCKON
NeSITeNIbHOCTH;

6) pusnyeckoro  BoOCHIUTAHWS, (POPMHPOBAHUS  KYJbTYpPhl  3/0POBbSI U
3MOLMOHAJIBLHOIO 0J1aronoJIy4us:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHWe 3HaHMsS B MHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 3/I0pPOBOro 00pa3a >KHU3HU (3/I0pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (u3uyeckas aKTUBHOCTh), COPMHUPOBAHHOCTBHIO HaBbIKa pediexcuu,
MIPU3HAHUEM CBOETO ITpaBa Ha OIMOKY U TAKOTO K€ MpaBa JIPyroro 4esloBeKa;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

OpUEHTallell Ha MpUMEHEHHWE MaTeMaTUYeCKUX 3HaHWM Ui pelleHus 3aaad B 00JacTu
COXPAaHHOCTH OKpY)KaIoIlel cpeabl, IMIAaHUPOBAHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJIEJICTBUI ISl OKpY’KaloLell cpefbl, 0CO3HaHUEM TJI00aIbHOIO XapakTepa SKOJIOTHYECKUX
po0JIeM 1 TyTel WX pelIeHNs,

8) aganTanuy K H3MEHSIOIIMMCS YCJIOBHSAM COIMATBHOI H IPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICHICTBHUSIM B YCJIOBMSX HEONPENENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO JIE€ATEIbHOCTh, B TOM UUCIIE YMEHHE YUUThCA Yy IPYTUX
mroziel, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHLIUU U3
OMBbITA APYTHX;

HE00XOAUMOCTbIO B (DOPMUPOBAHMM HOBBIX 3HAHHWH, (OPMYIUPOBATH HJAEH, HMOHATHS,
rUnoTe3bl 00 0OBEKTAX M SIBICHUAX, B TOM YHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh AC(HUIIUTHI
COOCTBEHHBIX 3HAaHUN ¥ KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOYyIOLIUIl KOHTpMEp, KOPPEKTUPOBATh IMPUHUMAEMbl€ PEIICHUS U
NelcTBUs, GOPMYIUPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

B pesynpTare ocBOeHHs MporpaMmbl MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydaromerocss OyayT cQOpMUPOBAHBI MeTalpeIMeTHbIe pe3yJbTaThl,
XapaKTEpPU3YIOLUIMECS  OBJIAJICHUEM  YHUBEPCAJbHBIMU  II03HABATEIbHBIMM  JCHCTBUSIMU,
YHUBEPCAIbHBIMM KOMMYHUKAaTUBHBIMU JEHCTBUSAMH U YHUBEPCAIBHBIMU PETYISITUBHBIMU
JIEUCTBUSIMHU.

Ilo3naBaTebHBIE YHHBEpPCAJbHbIC Y4eOHbIE 1eCTBUS
ba3oBble Joruueckue JaeMcTBua:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXAy TMOHATUAMHU, (OPMYIUPOBATH OMpEACNeHUs] TOHATHUH,
yCTaHABIMBATh CYIIECTBEHHBIM TpU3HAK KIACCU(UKAIMU, OCHOBAHMS s O000OIIEeHUS W
CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATH M MPEOOpPa3OBHIBATh CYKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, JMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISBJIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHUBOpeYrs B (hakTax,
JAHHBIX, HAONIONCHHUAX W  YTBEPXKACHUSX, Mpeularatb KPUTEPUH JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX M HHIYKTHBHBIX
YMO3aK/II0UYE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEP)KIEHHH (TIpSMBbIE M OT MPOTHUBHOIO),
MPOBOJIUTH  CAMOCTOSITETIHHO  JOKa3aTeNbCTBA MaTeMaTHUeCKUX  (DaKTOB, BBICTpAMBATh
apryMeHTalMI0, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHATh METOJ MaTeMaTUYeCKOI
WHJIYKIIH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh croco® pemieHUs yY4eOHOH 3agaud (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOJAIIMM € Y4ETOM CaMOCTOSITENIbHO BBIJECJIEHHBIX
KpUTEPUEB).

Ba3oBble nccienoBarebckue 1eiCTBUS:

HCII0JIb30BaTh BOMPOCH! KAaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUs, (GOPMYIUPOBAThH
BOIIPOCHI, (PUKCHUpYIOLIIME TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTaHABIMBATh UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

MIPOBOJUTH M0 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY SKCIIEPUMEHT, HCCIIEIOBaHHUE I10
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
co0oii;

CaMOCTOSITENIBHO (POPMYyIUpPOBaTh 00O0OIIEHNS U BBIBOJBI [0 PE3YJIbTaTaM MPOBENEHHOTO
HaOJIOJIEHUS, HWCCIIEIOBAaHUS, OKCIEPUMEHTa, OIEHUBAaTh JOCTOBEPHOCTh MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA,

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLIECCA, a TAK)KE BBIABUIATh MPEIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIAT HEJAOCTATOUYHOCTh U M30BITOUYHOCTh MH(DOPMALIUY, NAHHBIX, HEOOXOAUMBIX VIS
peleHus 3a/1a4u;

BBIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMALIHIO
pa3NUYHbIX BUIOB U (POPM IPEICTABICHHUS;

BbIOMpATh (OpMy NpeAcTaBiIeHUs MH(DOPMALUK M WIIOCTPUPOBATh pEIIaeMble 3a1auu
cXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 ux KOMOMHALUAMUY;

OLICHMBaThb  HAA&KHOCTb HMHPOPMALMU [0  KPUTEPHSIM, IMPEUIOKEHHBIM  WIIH
Cc(OpPMYJINPOBAHHBIM CaMOCTOSATEINIBHO.

KoMMyHMKaTHBHbIE YHHUBeEpPCaJIbHbIE y4eOHble N1eiHCTBUSA

BOCIIPUHUMATh U (DOPMYIHUPOBATh CYKICHHS B COOTBETCTBUU C YCJIOBHUSIMH M LEISIMH
oOlIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX
TEeKCTax, JaBaTh TOSCHEHUS IO XOAY peUIeHHsl 3aJayd, KOMMEHTHUPOBATh TMOJYYECHHBIN
pe3ynbTarT;

B X0Jie OOCYXJIEHUSI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMbI, MPOOJIEMBI,
pelaeMoit 3a7auu, BBICKA3bIBaTh WJCH, HAllEJICHHbIE HA MOWCK PEUICHHsS], COTOCTaBISATh CBOU
CYXJCHUS C CYKICHHSIMHU IPYTUX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3jiHyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS;

MPEACTABIATh PE3YJAbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, WCCIEAOBaHUs, NPOEKTa,
CaMOCTOSITENILHO  BbIOMpaTh (QopmaT BBICTYIJIEHUS C Y4YETOM 3aJad TpPE3eHTAlUd U
O0COOCHHOCTEH ayIuTOpUU;

MOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHON W MHIUBUIYATbHOU PabOTHI MpHU
pelieHnd Y4eOHBIX MaTeMaTH4ecKHX 3ajad, NMPUHUMATh 1edb COBMECTHON IesTENbHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThI, paclpeaensiTh BUIbI paboT, TOTOBAPUBATHCS,
o0CyKIaTh MpoIiece U pe3yinbTaT padboThl, 00001I1aTh MHEHUSI HECKOJIBKUX JTFO/ICH;



y4acTBOBATh B TPYMIIOBBIX (hopmax paboThl (0OCyxkaeHus, oOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» M HHBIC); BBINIOJHATH CBOIO YacTh pabOTHI M KOOPJMHUPOBATH CBOM JICHCTBUS C
JIPYrUMH YJ€HaMU KOMaHJbl, OIICHMBATh KadeCTBO pe3yJbTaTa W KAayecTBO CBOETO BKJIaga B
oOMIMii pe3yabTar Mo KpuTepusiM, chopMyITMPOBAHHBIM yIaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe yueOHblIe NelicTBUS
Camoopranmn3anus:

BBISIBIIAATh  MPOOJEMBI  JJIi  PEUICHUS B  JKU3HEHHBIX M Y4EOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAX0/1aX MPUHATHUS PEeLICHUH (MHAUBHUAYAJIbHOE, IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJITOPUTM PEUIeHUs 3a7auu (WK €ro 4acTb), BEIOUpaTh
croco0 pemieHuss ¢ Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OPMALIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:

BJIQJIETh CIOCOOAMH CAMOIIPOBEPKH, CaMOKOHTPOJI Mpoliecca M pe3yibTaTa pEelIeHHs
MaTeMaTHYeCKON 3aJjaui, CAMOMOTHBALMH U PEQIIEKCHH;

MPEeIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHM PELICHUM 3aJaud, BHOCHUTD
KOPPEKTUBBl B JESATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJECHHBIX OLIMOOK,
BBISIBIIEHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yjibTaTa NESATENIbHOCTH TOCTAaBJIECHHON LEIU U YCIOBHSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HaXOIUTh OIINOKY, TaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BBIpa)XKaTh HMOLMM IMpPU M3YYEHHMM MaTeMaTHYecKMX OOBEKTOB U (PAKTOB, JaBaTh
SMOIIMOHAIBHYIO OLIEHKY PELIEeHUs 3aJauu.

HNPEIMETHBIE PE3YJIBTATHBI
K xonIty 00y4ueHus B 7 Kjaacce 00y4Jaromuiics MOJYyYUT CISAYIONNE MPEAMETHBIC Pe3yIbTaThl:

Yucia u BIYUCTIEHUS

PanmmonanbHbie yncoa.

[TepexomuTs OoT 0HON (OPMBI 3aMMUCH YUCEN K APYrod (MpeoOpa3oBBIBATH NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHECUHYIO
JECATUYHYIO APOOB).

Hcnonb3oBaTh MOHATHUS MHOXKECTBA HATypalbHBIX YHMCET, MHOKECTBA LIETBIX YHCET,
MHOKECTBA PAlMOHAIBHBIX YHCEJ NPU PEUIeHUHM 3ajady, MPOBEACHUU PACCYXKACHUU U
JI0Ka3aTeNIbCTB.

[ToHumath 1 0OBACHATH CMBICI MO3ULIMOHHOMN 3aITUCH HATYPAIbHOTO YUCIIA.

CpaBHUBATh U YHOPSAIOUYMBATH PAIIMOHAIBHBIC YUCIIA.

BoinonHsATh, coyeras yCTHbIE U MHUCbMEHHBIE TPUEMBI, apupMeTHUYeCKUe ACUCTBUSA C
paloHaIbHBIMU YHCIIAMHU, HUCIOJb30BaTh CBOMCTBA YHUCEN U MpaBWiIa JCHCTBUM, NPUEMBI
paloOHaIbHBIX BHIYUCICHUH.

BbInonHATh AecTBUS CO CTENEHSIMU C HATYpaIbHBIMU MTOKA3aTEISIMU.

Haxonuth 3Ha4YeHHs] YMCIOBBIX BBIPOKEHUH, COJEpXKAIIMX palMOHAIBHBIE YHCIa H
CTENIEHH C HATypaJbHBIM TIOKa3aTeleM, MNPUMEHSITh pPa3HOOOpa3Hble CIOCOOBI U TPUEMBI
BBIYHCIICHUS, COCTABJIATh U OILIEHWBATh YHCIOBBIE BBIPAXKEHHS MPU PEHICHUH MPAKTHUYECKUX
3a/1a4 U 3a/1a4 U3 APYruX yueOHBIX MPEAMETOB.

Oxpyrniarh ymcia ¢ 33JaHHON TOYHOCTBIO, a TAaK)Ke 0 CMBICTY MPAaKTUYECKON CHUTYalluH,
BBITIOJIHATh TPUKUAKY W OIICHKY pe3ylbTaTa BBIYUCICHHUH, OIEHKY 3HAUE€HUN YHMCIOBBIX
BBIPKEHUH, B TOM UKCJIE PU PEIICHUH MPAKTUYECKUX 3a/1a4.

Pemath TekcToBbIe 3a/1a4M apU(METHUECKUM CIIOCOOOM, UCTIOIB30BATh TAOIUIIBI, CXEMBI,
YepTeXH, IPyrue CpeCTBA MPEACTABICHUS JAaHHBIX TP PEIICHUH 3a/1a4.

PemaTth mnpakTUKO-OpPUEHTHPOBAHHBIE 3a/Ja4yl, CBS3aHHbIE C OTHOIIEHHEM BEJHYMH,
MIPOMOPIIMOHAIBHOCTHIO BEJTMUMH, POIEHTAMH, HHTEPIPETUPOBATH PE3YNIbTATHI PELICHHS 3a1a4
C Y4€TOM OTpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.



JenumocTsb.

Jloka3biBaTh U MPUMEHSTH MPU PEIICHUU 3a/1a4 NMPU3HAKYU JenuMocT Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3Haku JeIUMOCTH CYMMBI U IPOM3BEICHUS LIEIIBIX YUCEIL.

PacknaapiBaTh Ha MHOYKUTENN HATYpaJbHbIE YUCIIA.

CB0060HO OMEpUPOBATh MOHATHAMU: YETHOE YMCIIO, HEYETHOE YUCIIO, B3AMMHO MPOCTHIC
qucia.

Haxonute HamOoNbIIMA OOMIMI AETUTENIb W HAaWMEHBIIEe O0Ilee KpaTHOE YHCel H
HCI0JIb30BATh UX MIPH PELICHUH 3a]1a4, IPUMEHSTh alNroput™M EBkimnaa.

OnepupoBaTh MOHIATHEM OCTaTKa IO MOJYJII0, MPUMEHSTh CBOICTBA CpaBHEHHM IO
MOJIYJIIO.

Auaredpanyeckue BbIpaKeHHs

BoipaxkeHus ¢ nepeMeHHBbIMU.

Hcnonb3oBath anredpandeckyo TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIpOIecce
OCBOEHHS y4eOHOTr0 MaTepuara.

Haxoauts 3HaueHrs OyKBEHHBIX BBIPQXKEHUN NIPU 3aJIaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

Hcnonb3oBaTh MOHATHE TOXKAECTBA, BBIMOIHIATH TOXJECTBEHHbIE IPeoOpa3zoBaHUs
BBIPAKEHUH, I0Ka3bIBAaTh TOXKAECTBA.

MHOro4sieHsl.

BoinonHaATh npeoOpa3oBaHus LIEIOTO BBIPAXKEHHUSI B MHOTOUJIEH NMPUBEICHUEM MOJ00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BoinmonusaTe gelictBus  (ClIOKEHHME, BBIUMTAHHE, YMHOXEHHE) C OJHOWIEHaMH U C
MHOTOWIEHAMH, MPUMEHATh (POPMYINIbI COKpAIIEHHOTO YMHOKEHHUs (KBaapaT M KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCIE s
YIOPOIIEHHS BBIYUCIICHUI.

OcymiecTBiATh pa3ioKeHHE MHOTOUYJICHOB Ha MHOXHUTENIHU C TMOMOIIbIO BBIHECEHHUS 3a
CKOOKHM O0OILEero MHOXHUTEJNs, TPYNIUPOBKU ClaraéMblX, MpUMeEHss (OPMYIbl COKPAIIEHHOTO
YMHOKEHUS.

[IpumensaTs mnpeoOpa3oBaHHUS MHOTOUJIEHOB Ui pEUICHUS pa3iMuHBIX 33Jad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHON MPAKTUKU.

Hcnonp30BaTh CBOWCTBA CTEMEHEW ¢ HATYpaJbHBIMU MMOKA3aTEIsIMU ISl TTpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemarp nuHeliHble ypaBHEHHsI C OJHOM TMEepeMEHHOW, MPUMEHsS MpaBUia Mepexojia OT
HCXOJHOTO ypaBHEHUS K pPaBHOCUIBLHOMY eMy. I[IpoBepsiTb, SIBISETCS U YHUCIO KOPHEM
YpaBHEHHS.

[ToxpOupats mpumepsl map YUCE, SABISIOIUXCA PEIICHUEM JIMHEIHOTO YpaBHEHUS C IBYMsI
MIePEMEHHBIMHU.

Ctpoutb B KOOPAMHATHOM TIOCKOCTH TpaduK JHUHEWHOTO YpaBHEHUS C ABYMSA
MIePEMEHHBIMHU, MOJIb3YACh I'PapUKOM, IPUBOJIUTEH MPUMEPHI PELICHUS YPABHEHHUS.

Pemath cuctembl OBYX JMHEWHBIX YpaBHEHUU C JBYMS MEPEMEHHBIMH, B TOM YHCIE
rpapuvecKu.

CocTaBiaTh M pemaTh JIMHEHHOE YpPaBHEHHME WM CHUCTEMY JUHEHHBIX ypaBHEHHH IO
YCIOBUIO 33Jlaul, WHTEPIPETHPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJayd MOJyYCHHBIN
pe3yabTar.

DyHKUUH

Koopaunats! u rpaduku.

N300paxxaTh Ha KOOPAMHATHOW TPSAMONW TOYKHM, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJAMHAaTaM, Jy4M, OTpPE3KH, MWHTEpBalbl, 3alMChIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanvyeckoM si3bIKe.

Otmeydats B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 33JaHHBIM KOOPAMHATAM.

OyHKIUU.

CtpouTth rpaduku JIMHEHHBIX QYHKIUI.



OnuceiBaTh € MOMOULIBI0 (YHKIMM M3BECTHBIE 3aBUCHUMOCTH MEXIy BEIUYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEIILHOCTb, BpEMS,
00BEM paboTHI.

HaxonuTs 3HaueHne GpyHKINU 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuil coco0 MpeACTaBICHUS M aHAIW3a WHPOPMALUH, U3BICKATh U
HUHTEPIPETUPOBATH MHPOPMAIIUIO U3 I'paUKOB peaibHbIX MPOLIECCOB U 3aBUCUMOCTEN.

Wcnonb3oBark cBoiicTBa QyHKIMI 1715 aHANM3a rpauKoOB peabHbIX 3aBUCUMOCTEN (HYIU
(yHKIMM, TPOMEKYTKH 3HAKOIOCTOSTHCTBA (PYHKIIMM, IPOMEXKYTKH BO3pPACTaHMSI U yOBIBaHMS
¢GbyHKIMM, HanOoJIblIee U HAUMEHbIlIEE 3HAaYEHUs] (PYHKIIUN).

Wcnonb3oBath rpaduku A UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, MPU PELIEHUU
3a/1a4 U3 IpYrux y4yeOHbIX MIPEJIMETOB U PEaIbHOM KU3HU.

TEMATUYECKOE IINTAHUPOBAHHUE

KoauuyecTBO yacoB
n/n HaumeHoBaHue pa3esioB U TeM MPOrPaMMBbI
Bcero KP P
1 YUNCJIA 11 BBIYUCJIEHUS]. ParimonanpHbIe dncia 6
(moBTOpEHUE)
2 | ®YHKIWU. Koopauaats! u rpaduku. OyHKINN 16 1 1
3 AJITEBPAMYECKUE BBIPAJKEHU . Bripakenus ¢ 9 1
TIePEeMEHHBIMHU
4 | YUCJIA 1 BBIYUCJIEHU . Crenens 10 1
5 VPABHEHUS I CUCTEMBI YPABHEHUM. Jluneiiubie 10 1
ypaBHEHUS
6 | AJJITEBPAMYECKUE BBIPAKEHI 1. Muoro4ieHnl 23 1 1
7 AJITEBPAMYECKUE BBIPAXKEHU . ®opmyibl cOkpamméHHOro 16 1
YMHOKEHHSI
8 | UMCJIA U BBIYMCJIEHMS. [JenmumocTh 10 1
9 | ®YHKUUWMU. Jluneiinas GyHKIUS 14 1
10 VPABHEHNS U CUCTEMBI YPABHEHUU. Crcremsi 14 1
JIMHEHHBIX YpaBHCHUH
11 | IToBTOpeHue, 0600IICHUE, CHCTEMATHU3AINS 3HAHHUIA 8 1
OBHIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME 136 10 2

IHOYPOYHOE INTAHUPOBAHMUE

Ne

HaumeHnoBaHue ypoka

I'naBa 1. Unciia u Bprunciaenusi: PaumonajbHble Yuc/ia (MOBTOPEeHUE)

§ 1. Panuonaabubie yncaa. CpaBHeHne, ynopsiio4YuBaHue U apupmernyeckune 1eiicTBUA ¢
PANMOHAJILHBIMH YHCJIAMH

1.

ApI/I(I)MeTI/ILIeCKI/IC JIECTBHUS C IIEJIBIMA YUCIIAMU. 3HaKOMCTBO CO CTaAHAAPTHBIM BHUJIaM YHCJIa

2.

ApI/I(I)MeTI/ILICCKI/Ie JIEHCTBUSA C OOBIKHOBCHHBIMU U JACCATUYHBIMHA ,[[pO6$IMI/I

§ 2. ExuHunbl u3MepeHnst




3.

‘ E,Z[I/IHI/H_H)I HU3MCPCHUA. HepeBoz[ N3 OJHUX CAUHUI UBMCPCHUA B IPYTHUC

§ 3. Boipa:kennsi. HaxoxxaeHne Hen3BeCTHBIX KOMIIOHEHTOB BbIPasKeHMH (CJ102KeHne, BBIYUTaHHe,
YMHOKEHHE U JIeJIeHue)

4. BeIpaxenus. YnpouieHue BEIpaKEHUN

S. HaxoxneHne Hen3BeCTHbIX KOMIOHEHTOB BbIpaXKEHUI

§ 4. Pemienne TekcTOBBIX 32124 apu(pMeTHYECKHM CII0CO00B

6. ‘ Pemenue 3agau Ha aBmkeHue. HaxoxneHue cpeiHeil CKOpOCTH.

I'naBa 2. @yHKUMU: KOOPAMHATHI M TPaQuKH

§ 1. UncaoBas npsimas

1. Koopaunara Touky Ha psmoil.
8. Monyns. Moayinpe uncia, reOMeTpu4ecKas HHTEPIIPETALUS MOYJIS
9. Hucnossle MpoMexXyTKU. PaccTosiHMEe MEK Ty IBYMs TOYKaMHA KOOPAMHATHOW MPSAMOM

§ 2. Cucrema KoopaMHaT

10. [IpsimoyromnbpHas cucreMa koopAuHAT. AOciucca U OpJinHaTa TOYKH Ha KOOPAWHATHOM
MIJIOCKOCTH.
11.
[TocTpoenue Touek o kooparHatam. OnpeaeneHnue KOOPANHAT TOUKH.
12. .
CuMMeTpHs Ha KOOPIUHATHON TJIOCKOCTH
13.
Koopaunats! cepenHbl OTpe3Ka
14.
Hrpsl ¢ koopanHaTaMu
15.

[Ipaktuueckas padota «I[IpssMoyronbHas (IeKapToBa) CHCTEMa KOOPAUHAT Ha TUIOCKOCTH

§ 3. I'paduxu 3aBucumMocTei

16. .
I'paduku 3aBuCHMOCTEH
17. .
Urenue rpaduKoB peaibHBIX 3aBUCUMOCTEH.
18.
[Ipumepsl rpadukoB, 3aaaHHbIX hopmynamu. [locrpoenus rpaduka mo Toukam
§ 4. llonsiTue QyHKIUM
19.
[Tonstne Gpynkuuu. CriocoOb! 3agaHus GyHKIIMH
20. . .
3HAKOMCTBO CO CBOMCTBaMH (PyHKIUI
21.
OyHKIMS KaK MaTeMaTHuecKas MoJIejIb peaibHOro mpoiecca. I'papuku ABHKEHUS U CKOPOCTH
22.

KonTposabHas padota no teme: «@PyHKIMH: KOOPAMHATHI M IPaPUKN»

I'naBa 3. Anredopanyeckue BbipaxkeHusi: BoipaikeHus ¢ nepeMeHHbIMH

§ 1. PemieHne TeKCTOBBIX 32124 apu(pMEeTHYECKHM CIIOCO00M (ITOBTOPEHHE)
23.

TexcToBble 3a1aun
24,

HpaKTI/IKYM IO pCHICHUIO TCKCTOBBIX 3a/la4 apI/I(I)MeTI/I‘-IeCKI/IM CII0CO00M

§ 2. YUnciioBbie BbIpaKeHUs!




25.

[ToBTOpEHUE: 3aKOHBI ApUPMETHIECKUX ICHCTBUI

26.

Hucnossle BEIpAKECHUSA

§ 3. Bblpa)KeHl/Ie C IEPpEMECHHbBIMU. 3HaueHne BbIPA’KEHUS C MIEPEMECHHBIMU

27.

Beenenue nepemenHnoil. [leiictBus ¢ OykBeHHbIMU BbIpaxkeHUsAMU. [IpuBeneHne no1o0HbIX
CJIaracMbIX

28.

byKkBeHHBIE BBIPAKEHHUS

§ 4. HpeI[CTaB.]'IeHI/Ie 3aBUCUMOCTH MEKAY BCJIMIUMHAMU B BUIE (l)OpMyJ'[bI. Boruncienus no

dopmyaam
29.
3aBUCUMOCTb MEX/ly BelnunHaMu. Beraucienue no gpopmynam
30.
Pemmenue MPAaKTUYCCKUX 3aJa4d
31. KoutpoJabHas padora no teme: «AJjiredpandeckue BbipakeHus: Boipaxenus ¢

NMEPEMECHHBIMU»

I'1aBa 4. Unciia u BpruucjaeHusa: CreneHp

§ 1. Crenenb ¢ HATYpaJbHBIM NOKa3aTeJIeM U €€ CBOIiCTBA

32.
HOHSITI/IG CTCIICHU C HaTypaJIBHLIM IIoKa3arTcJIeM
33. [IpousBenenne cTeneHeu ¢ OAMHAKOBBIM OCHOBaHHEM. YacTHOE CTETIeHEH ¢ OJMHAKOBBIM
OCHOBAaHUEM
34.
Bo3Benenue crerneHu B cTENEHD
35.
Crenenpb yacTHOro. CTeneHb Mpor3BEICHUS
36.

3anuch 4Kciia B ACCATUYHOM MO3UIIMOHHOM cucTeMe curcieHus. CTaHIapTHBIA BU YHUCIIa

§ 2. 3HaKOMCTBO €O CTENEHBbIO C LeJIbIM MOKa3aTeJieM U €€ CBOMCTBAMHU

37. Omnpenenenue CTENCHN ¢ HYJIEBBIM Moka3areieM. OnpeieieHue CTEIEHH C IEIbIM
OTPHIIATEIILHBIM MTOKa3aTeJIeM
38. .
CBOJCTBA CTEIEHU C IEJIBIM [TOKA3aTEIEM
39. N .
CBoiicTBa CTENEHU C IeNIbIM TToKaszaresieM. CTaHIapTHBIN BU YUCIIa
40.
O06006menne marepuana mo teme «CTeneHb»
41.

KonTtpoJsbHnas padora no reme: «Crenennb»

I'naBa S. YpaBHeHus U cuCTeMbl ypaBHeHuii: J/InHelHbIe ypaBHEHUA

§ 1. YpaBHeHue ¢ oqHOM nepeMeHHOM

42. . .
JIuneitnble ypaBHeHus. KopeHb ypaBHeHus. PaBHOCUIIBHBIN Tiepexont
43. . . . . .
PaBHOCUNIBHOCTE ypaBHeHMH. CBOMCTBA ypaBHEHUH C OJHON IIEPEMEHHOIA.
44, . . . .
[IpakTHKyM 11O PELIEHUIO JIMHEHHBIX YPABHEHUN C OTHOM NEpEMEHHOU
45,

JInHeiliHbie YpaBHCHUS C TapaMETpOM




46.

JIuneitHOE ypaBHEHHE, COJICpIKAIIee 3HAK MOTYJIs

§ 2. Penienne TeKCTOBBIX 33/1a4
47. .
VYpaBHEHME Kak MaTeMaTUUYECKasi MOJIENb peabHOM cuTyauuu. Pemenue 3axaqy
48. . .
Pemienune TeKCTOBBIX 3ajau ¢ IOMOIIbIO JINHEHHBIX YPABHEHUH.
49,
[IpakTHUKyM 1O pELIEHUI0 TEKCTOBBIX 33134
50. O06001IeHre N3y4eHHOTO MaTepraia o Teme: «YpaBHEHHUSI U CUCTEMbI ypaBHeHH: JInHEHHbIE
YpaBHEHUS»
ol. KonTposabHas padora no reMe: «YpaBHeHHs M CHCTeMbl ypaBHeHUii: JInHeiinbIe

YPABHEHHUSD)

I'naBa 6. Auredpanyeckue BbIpasKeHHsI: MHOT0YJICHbI

§ 1. OaHousieHbI
52.
[Monsitne ogrounena. OHOWICH CTaHAAPTHOTO BUA. CTeleHb OqHOYIICHA
53. .
JIeWCTBHS ¢ OHOWICHAMH: YMHOKEHHE OTHOYICHOB, BO3BEICHUE OJHOWICHA B CTCIICHB
54, .
JlelicTBUS C OTHOWICHAMH: JIeJICHUE OJHOYICHA Ha O/THOWICH
55.

ITomo6HusIe omHOWIEHBI. CiI0KEHNE M BEIYUTAHNE ITOI00HBIX OJHOWIEHOB

§ 2. MHoOro4/jieHbl

56.

[Tonsitue MHOrOwIeHa. MHoOTO4JIEH cTaHIapTHOTO BUaa CTeneHb MHOTOYJIEHA
57.

[IpuBenenne MHOTOUJICHA K CTAHIAPTHOMY BUy. BrIuncieHre 3HaueHuss MHOTOYJICHA
58. Pemenne ynpaxxaenuii o teme «lIpuBeeHrne MHOTOWICHA K CTAaHIaPTHOMY BHTY.

Brruncienye 3HadeHUs] MHOTOYWICHAY

§ 3. [leiicTBHUSI ¢ MHOTOYJIEHAMHM

59.
CnoskeHne U BEIYATaHHE MHOTOYJICHOB
60. .
Pemenne YIIPAXXHCHUU I10 TEME «CnosxeHyre ¥ BRIYMTaHUE MHOTOUYICHOB)Y
61.
YMHOXEHHE 0JJHOYJICHA Ha MHOT'OYJICH
62. .
Pemenue YIIPpA’)KHCHUU 10 TEMCE «YMHOXKEHHE OJHOYJICHA HA MHOTOUJICH)
63.
HepCMHO)KeHI/IC MHOTI'O4JICHOB
64. .
Pemenne YIIPpA’)KHECHUU 10 TEME ((HepeMHO)KeHI/Ie MHOTOYJICHOB»
65.

HpaKTI/I‘leCKaH pa60Ta ((Z[eﬁCTBHH C MHOT'OYJICHAMMN»

§ 4. Pazyio’keHHe MHOT04/1€HOB HA MHOKHTEJIN

66.

BriHecenue ogHo4YIIEHA 3a CKOOKH

67.

Pemenne pra)KHeHHf/'I 1o TeMe «BbrIHeCeHne 0 JHOUYWICHA 3a CKOOKI»




68.

Crioco0bI pa3ioKeHuss MHOTOYJICHOB Ha MHOXKUTEIH. CrIocOO0M IpyIIUPOBKH

69.

Pemenune ynpaxunenuii no reme «CriocoObl pa3iokeHus MHOTOUJICHOB HA MHOXH TEJIH.
Crnioco60oM rpynmupoBKI»

§ 5. ToxkaecTBEeHHbIE npeoﬁpamBaHm{ H J0Ka3aTeJIbCTBA TOXKIACCTB

70. ToxnectBo. ToxaecTBeHHbIE TpeoOpa3oBaHUs aaredpandeckux BbipaxkeHul. JlokazaTenbcTBo
TOKJIECTB
71. .
Pemenue ynpaxxnenuii no reme «Jloka3aTeabCTBO TOKIAECTB
72.
JleneHrne MHOTO4JIEHOB
73.
O0600111eH1Ee N3y4EHHOTO MaTepuaa o TeMe: «Anredpanyeckue BeIpaxeHus:: MHOTOWIeH»
74.

KonTtpoabHas padora no reme: «Ajaredpanyeckue BblpazkeHusi: MHoro4jien»

I'naBa 7. Anredopandeckne BbIpa:keHHs1: (POPMYJIbl COKPALLIEHHOT0 YMHOXKEHUS

§ 1. ®opmyJibl COKPANIEHHOTO YMHOKEHUSA
75. .
KBagpar cymmBbl 11 KBaipaT pa3HOCTH JIBYX BBIPAKEHUHN
76.
Brinenenne noiaHoOro kBaapara
77. . .
Pemenne ynpaxkuenwnii mo temMe «KBaapaT CyMMBbI U KBaJpaT Pa3HOCTHU JABYX BBIPOKCHHUIN
78. .
KBanpar cymMmMBbI 1 pa3HOCTH HECKOJIBKUX BBIPAKEHUI
79. .
Ky06 cymMMBbI 1 Ky0 pa3HOCTH JIBYX BBIPQKECHUM
80. .
Pa3HocTh KBa/IpaToB ABYX BBIpAXKEHUMN
81. . .
Pemenue ynpaxuenuii no teme «Pa3HOCTh KBaJpaTOB JBYX BBIPAKEHUI»
82. .
CymMa u pa3HOCTh KYOOB JIBYX BbIpaKE€HUI
83. .
CymMa u pa3HOCTb N-X CTENeHEeH
84. .
Pemenue ynpaxuenuii mo reme «©@opmynbl COKPAIIECHHOTO YMHOKECHHS)
§ 2. lIlpumenenne popmyJi COKPAIIEHHOT0 YMHOKEHUS
85. " .
[Ipumenenue Gopmyn COKpaIIEHHOTO YMHOXKEHUS AJIsl YIPOIEHUS BEIUMCICHUN
86. " .
[Ipumenenne Gpopmys COKpaIIEHHOTO YMHOKEHHUS JIs PEeIICHUs] ypaBHEHHIA
87. . "
Pemenue 3aganuii o teme «IIpumenenne Gopmyn cOKpaéHHOTO YMHOKEHUSD)
88. .
Pemenne 3aga4 nMoBBIIEHHON CI0KHOCTU
89.
O6006mmenue matepuana mno reme: «OopMynbl COKPAIIECHHOTO YMHOKEHHS
90.

KonTpoabHas pabora no reme: "®opmyJibl COKPALIEHHOT0 YMHOKEHHU S




I'naBa 8. Uucaa v BbluucjaeHus. JleaumMocTb

§ 1. letumoctb

91. HenumocTs nenbix yucen. Cpoictea nenumoctu. [Ipusznaku genumoctu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11

92.
[IpocTsie u coctaBHbIe uncina. OCHOBHASA TeOpeMa apu(METHKH.

93.

Pemenne 3a/1a4 Ha 1€TUMOCTD

§ 2. YéTHOCTH M HEYETHOCTDH

94.

YéTHbIE U HEUETHBIE YHUCIA

95.
HpI/I3HaKI/I ACTITUMOCTH CyMMBI U TPOU3BCACHUS LCIbIX YUCCI ITPU PCHICHUUN 3aJia4d

§ 3. Jlenenue ¢ octaTkoM

96. Jenenue c octatkoMm. Hanbomnpimumii oOuuii 1eauTens U HaMMeHblIee 001iee KpaTHOE ABYX
yucen. Anroput™m EBknuaa.
97.
CrnoxeHne ¥ BBIYUTaHHE OCTATKOB. Y MHOKEHHE OCTaTKOB
98.
CpaBHEHUS TEITBIX YUCEIT TI0 MOYITI0 HATYPaIbHOTO YHCIIa
99. .
Pemenne ynpaxxuenuii mo reme «JleaeHne ¢ ocTaTkoM»
100. KontpoJabHasi pa6ora no teme «Huciaa u BpruyucjaeHus. JlequmMocTnby»

I'naBa 9. ®ynukuuu: JIuneiinass GpyHkuus

§ 1. JIuneitnas pyHkuus, eé cBoiicTea u rpaguk

101. [IpsiMast mponOpIIMOHATBLHOCTH U €€ TpaduK

102. Pemenue 3agau mo teme «lIpsimMasi mponmopiMOHaIBLHOCTh U €€ TpaduK»

103. Jluneiinas Qynkums, e€ cBoicTBa. ['paduk muHEeHHON HYHKITUN

104. Pemenne 3agau mo reme «Jluneiinas GyHkmms»

105. OcHOBHOE CBOICTBO JTMHEWHON QPYHKINU

106. Jluneiinas GyHkums, rpaduk KOTOPOH IPOXOUT Yepe3 JBE 3aJaHHbIC TOUKH
107. B3anmuoe pacnoniokeHue rpadUKoB JIMHEHHBIX (QYHKITUH

108. Jluneiinbie GyHKIIUU C TapaMeTpaMu

§ 2. I'padux pyHkuun y = | x |

109. OyHKIMs y = | X |, ee cBOHCTBa U rpaduk

110. Pemrenne npaktudeckux 3aaay

§ 3. KycouHno-3a1annbie GyHKIHHU

111. Kycouno-nuneitnbie ¢GyHKIMH

112. Pemienne npaktuyeckux 3aaay

113. O060061menne n3ydeHHoTo Matepuana o treme: «dyHkiun. JluneitHas QyHKInAD»
114. KonTpoabHnas pabora no reme: «®ynkuuu. JInneiinasa gyHxuus»

I'naBa 10. YpaBHeHus u cucTeMbl ypaBHeHUil. CuCTeMBbI JIMHEHHBIX YPABHEHU

§ 1. YpaBHeHue ¢ 1ByMs1 nepeMeHHbIMH

115. JIuHelHOEe ypaBHEHME C JBYMs [IEPEMEHHBIMU

116. I'padux MuHEHHOTO YpaBHEHHS C IBYMS IEPEMEHHBIMU

§ 2. CucreMbl JIMHEHHBIX ypaBHEHUI




117. IIoHATHE CHCTEMBI IMHEVUHBIX YPAaBHEHUN

118. I'paduueckuii MeTOI PEIICHUSI CUCTEMBI JINHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU

§ 3. Pemienne cucrem JIMHEHHBIX ypAaBHEHUH

119. Meroz nOICTaHOBKY ISl PELLICHUs CHCTEM JIMHEWHBIX YPaBHEHUN

120. Pemenue cucteM TMHEUHBIX YPABHEHUN METOJOM MOJICTAHOBKHU

121. Meron ciiokeHus 1)1 pelIeHusl CUCTEM JIMHENHBIX YPAaBHEHUI

122. Pemenue cucrem TMHEHHBIX YPABHEHU METOAOM CIIOXKEHHUS

§ 4. Cucrema ABYX JINHEHBIX YPABHEHMII ¢ IBYMS NlepeMeHHBIMHU KaK MoJeJIb PeaJIbHOI CHTyalluu

123. Pemenue 3a1a4 npy NOMOIIM CUCTEM JIMHEHHBIX YPaBHEHUM: 3a1auul Ha IBUKECHHE

124. Pemenue 3a1a4y npy NOMOIIM CUCTEM JIMHEHHBIX YpaBHEHUI: 3aauu Ha pacTBOPbI, CMECH U
CILIaBbI

125. Pemrenne npukiagHbix 3a1a4

126. Pemenune npumepoB u 3aaa4 1o Teme «CrucTeMbl TMHEHHBIX YPaBHEHUI

127. O0600611eHre N3y4eHHOTO MaTepuana o teMe: «CrucreMa JMHEHHbBIX YpaBHEHUI

128. KonTpoabHas padora no teme: "Cucrema JiMHeliHbIX ypaBHeHH "

I'naBa 11. IloBTOpeHNe OCHOBHBIX MOHSATHII U METOA0B Kypca 7 Kjiacca, 00001eHne
3HAHMI

§ 1. IToBTOpeHue n 0000MIeHNE

129. [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/I0B Kypca 7 Kilacca, 000011eHne 3HaHui

130. [ToaroroBka K UTOrOBOI KOHTPOJIBHOUM padoTe

131. HTorosasi KOHTpOJILHAN padoTa

§ 2. [ToBTOpEHUE OCHOBHBIX MOHATHI M METO0B Kypca 7 Kjacca, 00001eHue 3HAHN I

132. [ToBTOpenune. dynkuun: KoopauHatel U rpaduku. Jlunelnas GyHKIms

133. [ToBTOpenue. Beipakenust ¢ mepeMeHHbIMU. CTEIICHb.

134. [ToBTOpenue. OmHOUYICHB 1 MHOTOWICHBI. DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS

135, HOBTopeHI/Ie. VYpaBHeHUs U cucTeMbl ypaBHEeHU: JInHeliHbie ypaBHeHUSI. CUCTEMbI TUHEUHBIX
ypaBHEHUH

136. [ToBTOpenue. Yucna u BeruuciaeHus. JlenmmMocTsb
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