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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o anrebpe Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUsS 00pa30BaTeIbHOU
IporpamMMbl OCHOBHOI'O o01ero odpa3zoBanus, npenacrasieHHbix B ®I'OC 000, a
Takke (enepanpHO paboueil mporpaMMbl BOCTIUTAHUS; TMOJIOKEHHUS O pabouyux
nporpaMMax y4eOHBIX MPEIMETOB, YIEOHBIX KypcOB (B TOM YHCJIE BHEYPOUHOM
JESTEIIBHOCTH), Y4eOHBIX MOIyJieli B cooTBeTcTBUU ¢ TpeboBanmsmMu PI'OC u
@®OIT HagabHOTO 00IIIET0, OCHOBHOTO OOIIEro U cpeaHero o0miero oopasoBaHus (
[Mpuka3z MOY CII Ne6 ot 30.08.2024 Ne200)

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYNBACT N3YUCHHUE APYTUX TUCIUIUINH KaK €CTECTBCHHO-
HAyYHOTO, TaK W TYMaHHUTAPHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAUMO JUIs
NpPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PaszButue y
OOy4arolmuxcs HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUU U CYIIHOCTH
anredpanuecknx abCTpakiuii, croco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBIICHU M TIPOIIECCOB B TIPUPOJIE M OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICJTUPOBAaHUS B HAYyYHOM T[IO3HAaHWUW W B TPAKTHKE CIOCOOCTBYET
(bOopMHPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIIICHUS, HEOOXOAMMBIX
JUISL  amanTallid B COBPEMEHHOM mudpoBoM oOmecTBe. M3ydenwme anreOps
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOMIOAaTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJBI, (HOPMYIHPOBATH
yrBepxacHus. OcBoeHHE Kypca anreOppl oOecrednBaeT pa3BUTHE JIOTHYECKOTO
MBIIIICHNS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxaeHus, o0oOUIeHHEe M KOHKpETU3allnio, a0CTparupoBaHHWE M aHAJIOTHIO.
OOyueHue anredpe mpeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESTENIBHOCTH  OOYYaroIMXCsl, TMOITOMY CAaMOCTOSTENBHOE peIlIeHue 3ajad
00yJaIOIUMHUCS SBISIETCA peain3alnenl AeITeIbHOCTHOTO MPUHITUIA O0yIeHHUS.

B crpyktype mnporpammbl yuyeOHOro Kypca «Anredbpa» yriayOaéHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATeIbHO-METOANYECKUE JIMHUU:
«Yucna © BBIUKCICHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBeHCTBa», «DyHkimm». Kaxgas W3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUH TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
JPYTUMHU €ro JUHUsSMU. B Xxome u3ydeHus: Kypca OOydaroIIMMCSl TPUXOIUTCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBs3n
C 9TUM B MporpamMmy yueOHOro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTHUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOTO
oOpa3oBaHUsI UM  CHOCOOCTBYIOLIME  OBJIAJICHUIO  OOY4YarOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. CojaepikaTeabHOM U CTPYKTYpPHOU



OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTEIPUPOBAHHBIN
XapakTep.

Conepxkanne mauHUM «Uucina W BBIYMCICHMS CIYXKUT OCHOBOW JUIs
JAIbHEUIIET0 M3y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCs
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsl IOBCEAHEBHON
XKU3HU. Pa3BuTHE NMOHATHSA O YUCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAJIBFHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpIIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

CopnepxaHue JByX alnreOpandeckux JUHUN — «AnreOpanuecKkue BhIpaKEeHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTO amnmnapara, HeOOXOAMMOTO ISl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 001IEr0
oOpa3oBaHMsl yuyeOHBIH MaTepuan TPYNIUPYETCSs BOKPYI  pallMOHAIbHBIX
BbIpaXXEHUI. Anredpa JEMOHCTpUPYET 3HAUCHME MaTEeMaTHKH KakK s3bIKa JJIs
IIOCTPOEHUSI MATEMATHYECKUX MOJEIE, OINHUCAHMS NPOLECCOB M  SIBICHUMI
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKxXKe JalibHEiIiee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUsS,, HEOOXOAWMOTO, B YaCTHOCTH, MJIs
OCBOEHHUSl Kypca HWH(POPMATUKH, U OBJAJCHUE HaBbIKAMHU JI€IYKTHBHBIX
paccyxnaenuid. IIpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUsI, CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHAIbHO-TpaUUECKON JTUHUU HAIIEJIEHO Ha TOJIyYeHHUE
OOy4YaroIMMHUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHMILEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUI B IPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET Pa3BUTUIO Yy OO0y4aroluxcs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, Tpa)UuecKkoro, BHOCUT BKJIAJI B (popMuUpOBaHHE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUM LIMBUIN3ALUN U KYJIbTYPHI.

YrnyOnéHHbIi KypcC anreopsl XapaKTEPU3yeTCs U3YYEHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHus 3agad. AnreOpa SBISICTCS S3bIKOM JIJI  ONMUCAaHHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MAaTE€MAaTHYECKOro MoaenupoBanud. [lpum
TOM CaMU OOBEKTbl MaTeMaTHYECKHX YMO3AKJIIOUEHHM M NpPUHATHIE B airedpe
OpaBWja UX KOHCTPYHPOBAHMS  CIIOCOOCTBYIOT  (OPMHUPOBAHUIO  YMEHUUH
00OCHOBBIBAaTh M JIOKA3bIBaTh CYKJEHHUS, PA3BUBAIOT MATEMATHYECKYIO HHTYULIUIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHM M yyaT HX
npuMmeHeHuto. Tem cambpiM anrebpa 3aHUMAeT OJHO M3 BEIYIIMX MECT B
(OopMHUPOBAHNUN HAYYHO-TEOPETUUECKOIO MBIIIJICHHUS 00YJarOIUXCSl.



CornacHo yueOHOMy maHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Uucna u BBIUKCICHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKIIHW.

Ha u3yuenne yueOHoro kypca «Anredpay» orBoaurcs 408 yacos: B 7 kinacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hefen0), B 9
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Paunonanenbeie uncna. CpaBHEHHE, YNOPSAOYMBAHUE M apUPMETHUECKUE
JNEUCTBUSA C PAllMOHAIBHBIMU YKclIaMU. YHcoBas mpsiMasi, MOLyJb YHCTIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
JECATUYHON IMO3UIIMOHHON CUCTEME CUUCIICHHUS.

Pemenne TekCTOBBIX 3a7a4 apuPMeTHUECKUM criocoboM. Pemienue 3amad u3
peanbHOW NPAKTUKH HA YaCTH, HA IpoOH, HA MPOLIEHTHI, MIPUMEHEHHE OTHOLIEHUI
U TPOMOpLUMH TpH pEelIeHUH 3aj7ad, pelleHue 3aJad Ha JABIKEHHe, paloTy,
IOKYTIKH, HAJIOTH.

JlenumocTs nenslx yncesl. CBOWCTBA IETUMOCTH.

[IpocTeie m cocraBHble uucna. YErHple W Hed€THble uwncna. [lpusHakn
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpuznaku nenumMocTd CyMMBI H
IIPOU3BEIACHUS LEBIX YHCEII IPU PELIEHUH 3a1a4 C IPAKTHYECKUM COJEPKAHUEM.

Haunbonpimnii oOummii genuTenb 1 HauMeHblee 00I1ee KpaTHOE JIBYX YHUCEIL.
B3auMHo npocTele yncna. Anroput™ EBkinja.

Henenue ¢ octaTkoM. AprupMeTUIECKHE ONEepallii HaJl OCTaTKaMHu.

AuredOpanyecKue BbIPaKEeHUA

BripaxkeHue ¢ mnepeMeHHbIMU. 3HA4YEHUE BBIPAKEHHUSI C IEPEMEHHBIMHU.
[TpencraBieHne 3aBUCUMOCTH MEXTy BETUUMHAMHU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANTreOpPaAnUECKUX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUIEH CTaHAAPTHOTO BUuaa. CTEeneHb OHOWICHA.

MHorowiensl. MHorowieH cragapTHoro Buja. CTeneHb MHOTOYICHA.
CrnoxeHue, BbIUMTAHUE, YMHOKEHUE U JieJIeHne MHOrowieHoB. [IpeoOpa3oBaHue
LEJI0T0 BhIpaXeHUs1 B MHOTOWIeH. KopHu MHOTrOwIIeHa.

@DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBbI M KBaApaT pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIPaXEHHH, Pa3HOCTb
KBaJpaTOB JIBYX BBIP@KECHUM, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPKCHHI.

Pa3noxenue MHOrowieHa Ha MHOXKHUTENU. BeiHeceHrne 00111ero MHOXKUTEINS 32
CKOOKH. MeTo1 rpynIupOBKHU.

YpaBHeHUS U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHor. Kopenb ypaBHeHusi. CBOWCTBa ypaBHEHUI
C OIOHOM TEpEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHW. YPAaBHEHHE  KaK
MaTeMaTUYecKasi MOJENb peajJbHON CUTYallUU.



JIuHelHOE ypaBHEHHE C OJHOM MEPEMEHHOW. UMCIO0 KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWMHBIX YpaBHEHUM.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOYJIS.

YpaBHeHUE ¢ IByMs epeMeHHbIMU. ['paduk JIMHEHHOTO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JABYMS II€PEMEHHBIMHU.
['paduyeckuii MeToj pEIICHUS CHUCTEMBbl JIMHEHHBIX YpaBHEHUM C JABYyMS
MEpEMEHHBIMU. Penienne cructem JIMHEMHBIX YPABHEHHM C IBYMsI MEPEMEHHBIMU
METOJIOM TOJCTAaHOBKM M MeTOoAOM cioxeHusa. Cucrema JBYX JHMHEHHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

Koopaunara Touku Ha npssMoil. YncnoBble TPOMEXKYTKHU. PaccTosiHue Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN MPSIMOM.

[IpssMoyrosibHast cucTeMa KOopAuHAT. AOcuucca M OpJauHATa TOYKM Ha
KOOpAMHATHOM TuiocKOoCcTH. [IpuMepsl rpadukoB, 3aganHbix Gopmynamu. UteHue
rpaduKOB peabHbIX 3aBUCUMOCTEH.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH MEXIy BeianunHamu. [loHarue QyHKIuu.
OyHKIUS Kak MareMmaruueckas MoJeNb peajgbHoro mporecca. OO0xacTh
ompeneneHuss M oOmacte 3HaueHud ¢GyHKuU. CrnocoObl 3amaHust (QYHKIUH.
I'paduk pynkuuu. [loHaTrns MakcuMyma ¥ MUHAMYyMa, BO3pACTaHUs U yOBIBAaHUS
Ha MPUMEpax pealbHbIX 3aBUCUMOCTEM.

Jluneitnas Qynkius, e€ cBoicrBa. I'paduk nuneiHoit dynkiuu. ['paduk
¢ynknuu y = |X|. Kycouno-3amanabie GyHKINN.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMSA [TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOrPaMMbl MO MaTE€MaTHUKE
XapaKTEepU3YIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCHUHCKOU
MaTeMaTUKH, [EHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpa’aaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBIICHUN, MPOLEAYp TPa)kJAaHCKOTO OoO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAHOBKOMI Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPAaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYE€CKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KU3HMU IS YCNEMHON NpodecCHOHaIbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHJIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K HOMOLMOHAIBHOMY M ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYyXIEHUW, YMEHHUIO BUIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTEll HAYYHOI0 MO3HAHUS:

OpUEHTAlMEel B JEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, MIPUPOJIBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HAyKH Kak CcQepbl YeI0BEYECKOU
JEATEeIIbHOCTH, 3TANoOB €€ Pa3BUTHUS UM 3HAYMMOCTH IS Pa3BUTHUS IIMBHIIA3ALINU,
OBJIJICHUEM SI3BIKOM MATE€MAaTHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOM €S TENbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOLMOHAIBHOTO 0J1ArONOTyYHs:



TOTOBHOCTBIO IPUMEHSTh MATEMATHUUYECKHWE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HM  (30POBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTAbIXa, peryispHas ¢uznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0OTHYECKOT0 BOCIIUTAHUS:

OpUEHTAlMEN Ha NMPUMEHEHUE MAaTEeMAaTUUYECKUX 3HAHUMN JUIsl PELICHUS 3a/1a4
B 00JIACTM COXPAHHOCTH OKPYKAIOIIEH Cpeapl, IIaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
rJ100aTFHOTO XapaKTepa SKOJOTUIECKUX MPOOJIeM U IyTel UX pPelIeHus;

8) apanTanuM K U3MEHAIIMMCH YCJIOBUSIM COUMAJIBLHON W NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y IAPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYITUPOBATH WIEH,
MOHSTHS, TUTIOTE3b 00 0OBEKTaX W SBIICHUSAX, B TOM UMCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh JAE(PHUINTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MIAaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TpeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHICHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PUCKUA M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHS TIpOrpaMMbl TI0O MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01mrero o6pa3oBanus y o0ydarormierocs: OyayT copMrupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIGHBIMU ~ JIEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JNECHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble Jijornueckue JaeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHOIICHWUH MEXAy IMOHATHAMH, (OPMYJIHPOBATH
ompeieNICHUs MOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(pUKAIIH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opmMynupoBaTh U NpPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (hakTax, MAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAaratb KpUTECPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN Y IPOTUBOPEUHNIA;

JIeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPXKACHUU (TpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMaTHUYECKHX
(dakToB, BBICTpPaWBaTh ApPTyMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW HHIYKIHUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpATh CNOCO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOAAIMHMA ¢ yIETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).
ba3oBble ucciaeaoBareabCKHe AeCTBUA.

UCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
CaMOCTOSITENTFHO YCTAHABIMBATh MCKOMOE W JaHHOe, (OpPMUPOBATH THIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

MPOBOAUTh [0 CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY 3KCIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSITENTbHO (HOPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BIBOJAOB U 0000IIEHUI;

POTHO3UPOBATh BO3MOXXHOE pPAa3BUTHE IPOILIECCA, & TAKKE BbIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIISITH  HEJAOCTATOYHOCTh M HU30BITOYHOCTh HMH(POpPMAIIUM, JTAHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a]1a4H;

BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOWpaTh (opMy mpenctaBieHuss UWHGOPMAIMM W WLTIOCTPUPOBATH
peraemMsbie 3a/1a4r CXeMaMu, IuarpaMMaMu, HHOUM rpaduKoi U uX KOMOMHAIIUSIMUY;

OLIEHUBATh HAAEKHOCTh MHPOPMALUU MO KPUTEPUSIM, MPEIJIOKEHHBIM WU
c(OPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHl/IKaTHBHl)Ie YHUBEPCAJIbHBIC y‘leﬁﬂble )IeﬁCTBHﬂ



BOCIIPUHUMATh U POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEUICHUs 3a/1ayd,
KOMMEHTUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3aJ1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaEMOUW TEMHI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJIEH, HAIIEJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIM4Me W CXOJICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpHUU;

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATbHOU
paboOThl TPU pEHICHUH YYEOHBIX MaTEeMaTHYECKUX 3aJad, MNPUHUMATH IEJTh
COBMECTHOM JeSATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOM paboTHI,
pacnpenenaTh BUIBI paboT, AOTOBapHBaThCs, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bI, OIICHUBATh
KauecTBO pe3yjbTaTa M KaueCTBO CBOET0 BKJIaJa B OOLUN pe3yiabTaT M0
KpUTEpHUsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBl JJIsl PEIICHUS B JKM3HEHHBIX M YUYEOHBIX CUTyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
TPYIIIOBOE);

CaMOCTOATENILHO COCTABJIATh IJIAH, AJTOPUTM pEIICHHs 3aaadu (WU €ro
4acTb), BBIOMPATh CHOCOO pelieHus ¢ YYETOM HUMEIOLIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelIeHrs MaTeMaTHIeCKO! 3aj1aui, CAaMOMOTHBALIUN U PEIIEKCHH;

IIPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a7a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;



OIICHUBATh COOTBETCTBUE pPE3yJibTaTa JEATEIbHOCTH MOCTABICHHON LEIH U
YCIIOBUSIM, OOBACHSITh IPUYUHBI IOCTHXKEHUS WM HEJOCTHXKEHUSI 1IEIH, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBEIPOKATh OMOIMH TPU HM3YYCHHH MATEMaTHYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OIIEHKY PEIICHUS 3a]]a4H.

ITPEAMETHBIE PE3YJIBTATDBI

K koHniry 00y4yeHus B 7 kj1acce 00y4aromunics MOIyYuT CIEeAYIOUUe TPeIMETHbIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUSA

PannonanbHublie yncna.

[lepexoauTh OT 0fHOM (OPMBI 3aMMKMCH YUCEN K JPYyroi (mpeoOpa3oBHIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

Hcnonb30BaTh MOHIATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOXKECTBA IIEBIX
YuCeJl, MHOYKECTBA PAIMOHAIBHBIX YHCEI MPU PEUIEHUWU 3a/ad, IPOBEACHUU
pacCcy X IeHUN U JOKAa3aTEIbCTB.

[TornMaTh U OOBSCHATH CMBICT TIO3UITMOHHON 3aMMMCH HATYPAIBHOTO YHUCIIA.

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrITIONTHSATH, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHEC
JEUCTBUS C PAllMOHAIBHBIMU YUCJIaMU, UCIIOIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYUCIICHUM.

BpINONHATH IEMCTBUS CO CTENEHAMU C HATYPAIbHBIMH MOKA3aTEIAMU.

Haxonute 3HaYEHMSI YMCIIOBBIX BBIPAKEHUM, COAEPkKAIIMX PalMOHATIbHbBIC
Yyyciia M CTENEHUW C HaTypajbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABIIATh U OIEHUBAThH YHCIIOBBIE BHIPAKECHUS
IIPU pEIICHUU MPAKTUYECKUX 3a71a4 U 33/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

OkpyrysIiTp  4YHClIa C 33JaHHOM TOYHOCTBKO, a TaKXe II0 CMBICIY
MPAKTUYECKOM CHUTyallud, BBINOJHIATh TPUKUIKY M OLEHKY pe3yJibTaTa
BBIUHCIICHUN, OLIEHKY 3HAYEHHUN YHCJIOBBIX BBIPAXKEHUW, B TOM UHCIE IIPU
pPELIEHUH MPAKTUYECKUX 3a7a4.

Pemiath TekcTOBBIE 3a/aud apU(PMETHUYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEXKHU, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHnn 3a1ay.

Pemare npakTUKO-OpMEHTUPOBAaHHBIE 33/1a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYUH, IPONOPUAOHAIBHOCTBIO BEJIUYUH, IPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yJbTaThl PEMIEHUS 3aJa4 C YYETOM OrPaHUYCHUM, CBA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0ObEKTOB.



JlemMMocCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€TMMOCTH CYMMBbI U IPOU3BEACHUS IIETBIX YUCEIL.

PacknanpiBaTh HA MHOXKHUTENM HATypalibHbIC YUCTIA.

CB0OOHO OMNEpPUPOBATH MOHATUSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOONbIIMI OOIIMNA AETUTENh U HaUMEHbIIee 00Ilee KpaTHOEe
YyuCell U UCIIOIb30BaTh UX MPU PELICHUHU 3a7a4, MPUMEHSTh anropuTM EBknnaa.

OnepupoBaTh NOHSATHEM OCTaTKa IO MOJAYJIIO, NPUMEHATh CBOWMCTBA
CPaBHEHU MO MOAYJIIO.

AnredOpandeckue BbIPAKEHUS

BripakeHus ¢ IEpEMEHHBIMU.

Hcmonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMCHSTH
e€ B MpoIecce OCBOCHUS y4eOHOTr0 MaTepualia.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHMM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATh  TOXIECTBEHHBIC
npeoOpa3oBaHus BRIPAKECHHM, TOKA3bIBATh TOKICCTRA.

MHoOrouneHsl.

Breimonnsate  mpeoOpa3oBaHus — LENOT0  BBIPAKEHHUS B MHOTOUIEH
MPUBEIACHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BrinonHaTh 1elcTBUs (CI0KEHUE, BBIUUTAHUE, YMHOXKEHHE) ¢ OJJHOUJICHAMHU
U C MHOTOWJICHAMU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOKEHU (KBaaApaT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJIpaTOB, CYyMMa M Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOILICHUS BHIYUCIICHH.

OcCylIeCcTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIHA C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXHTEJNSI, TPYIIIUPOBKU CJIaraeMbIX, TPUMEHSIS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHHUS.

[TpumensTh npeodpazoBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3aja4
U3 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaldbHBIMU TOKa3aTEIsIMU JIS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemare ynMHENHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, NMPUMEHSS IpPaBHIIA
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepATs, sBIsIETCS
JI1 YUCJIO KOPHEM YpaBHEHUS.

[logOupaTe nOpuUMepbl TAp YKCEN, SBISIIOMIUXCA PEIICHUEM JIUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJIUTH MPUMEPHI PEIIECHUS
ypaBHEHUSI.

Pemats cuctemsl IBYX JTUHEHHBIX YpaBHEHUH C ABYMs IEPEMEHHBIMU, B TOM
guclie rpaduyecKu.

CocTaBnsiTh M peliaTh JWHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJOBHUIO 3a/Jlaud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yMl MOTy4YCHHBIN pe3yibTar.

DOyHKIUU

Koopaunate! u rpaduxu.

N306paxkath Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3alUChIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IIIOCKOCTH TOYKH MO 3a/JaHHBIM KOOPIUHATAM.

OyHKIWH.

Crpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh C TMOMOIIBIO (YHKIMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHHE, I[€Ha, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BPeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeAcTaBICHUs W aHalu3a UHbOpMaIH,
U3BJIEKATh U HHTEPIPETUPOBATH HHPOPMAIINIO U3 TPaAPUKOB PEATbHBIX TPOIECCOB
Y 3ABUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QPYHKUMH i1 aHanu3a rpaduKOB pealbHBIX
3aBUCUMOCTEH (HYIM (PYHKIMHM, IPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKIIMH,
IPOMEXYTKA BO3pacTaHusi U yObIBaHMs (DYHKUMH, HAauOOJblllee U HaUMEHbILIEEe
3HAYEHUA (PYHKIMN).

Hcnons3oBath rpaduku A UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, MpH
pEILIeHNH 3aJa4 U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHOM )KU3HHU.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Nen/m | HaumeHoBaHHe pa3aesioB M TeM MPOrPaMMBbI KoauuecTBo yacoB
1 YUNCJIIA 1 BBIYNCJIEHU . PantmonansHbIe uncia 11
(moBTOpEHUE)
2 OYHKIUWU. Koopaunats! u rpaduku. OyHKIUN 17
3 AJITEBPAMYECKUNE BBIPAXKEHU . Beipakenust ¢ 7
MepeMEHHBIMHU
4 YPABHEHUS U CUCTEMbI YPABHEHUI. JTuneiinbie 10
ypaBHEHUS
5 UNCJIA 1 BBIYMCIIEHUA. Crenens ¢ HaTypallbHbIM 6
MOKa3areieM
6 AJITEBPAMYECKUNE BBIPAKEHU . MHOTOUNIEHBI 23
7 AJITEBPAMYECKUWE BBIPAXKEHUS. @opmyns 1
COKPAIMIEHHOTO YMHOXCHHUS
YN CJIA 1 BBIUUCJIEHUS. JeaumocThb 10
OYHKIUUWUN. JTuneiinas GyHKIusS 16
10 YPABHEHNS U CUCTEMbI YPABHEHU. Cucremsr 1
JIMHENHBIX YPABHEHUN
11 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3allUsl 3HAHUN 8
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136




IHOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoxka

Koan4yecTBO 4acos

1. [ToBTOpenue. PanonansHbIe Yncia 1
5 [ToBTOpenue. CpaBHEHUE, YIIOPSIOUUBAHUE U 1
' apudMeTHIECKUE NEHCTBUS C pallHOHATBHBIMU YUCIIAMH
3. [ToBTOpenue. YncioBas npsmasi, MOIYyJIb YUCIa 1
4 [ToBTopenwue. [IporeHTHI, 3a1TUCH IPOLIEHTOB B BUJIE IPOOH U 1
' JIpoOH B BUJIE TIPOIICHTOB
5. [ToBTOopenue. Tpu OCHOBHBIC 3a/1a4¥ HA TIPOLICHTHI 1
5 [ToBTOopenue. Perenne TeKCTOBBIX 3a/1a4 apu(hMETHUECKUM 1
' Croco6om
[ToBTrOpenue. Pemenne 3aqa4 U3 peaabHON IPAKTUKU HA
7. 4acTH, IpoOH, MPOLIEHTHI, IPUMEHEHUE OTHOIICHUH 1 1
IIPONIOPLUI IIPYU PELICHUH 3314
[ToBTropenue. Pemenue 3a1ad u3 peanbHOM NPakTUKK Ha
8. 4acTH, IpoOH, POLIEHTHI, IPUMEHEHUE OTHOIICHUH 1 1
IIPONOPLUI IIPU PELICHUH 33134
9 [ToBTOopenue. PeanbHble 3aBUCMMOCTH; pELLICHHUE 3a7a4 Ha 1
' JBYDKEHUE, paboTy, NOKYIIKH, HAJIOTH
10. KonTponbHas padora no teme "PanumonanpHeie yucna' 1
11. Koopannara TOYKH Ha IPSIMOMA 1
12. UYucnoBble IPOMEKYTKH 1
13. YucnoBble TPOMEXYTKU 1
14. PaccrosiHue Mexy AByMsl TOUKaMH KOOPAMHATHOM NpsiMON 1
15 [IpsimoyronpHas cucrema KoopauHat. AOciycea 1 opJuHaTa 1
' TOYKH Ha KOOPAMHATHOH MIJIOCKOCTH
16 [TpsamoyronbHas cucreMa KoopAuHAT. AGcuucca U OpAUHaTa 1
' TOYKH Ha KOOPAMHATHOH MJIOCKOCTH
17. [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1
18. [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH 1
19. Urenue rpadvKoB peabHBIX 3aBUCHMOCTEH 1
20. @DyHKIMOHATbHBIE 3aBUCUMOCTH MEX/y BeTMUYMHAMHU 1
21 [Tonstue GyHkun. OyHKIUA KaK MaTeMaTHYeCcKasi MOJIENb 1
' peanbHOro mpolecca
22. [onsarue Gpynkun. OyHKINSA KaK MAaTEMaTHYECKask MOJICIb 1




peanpHOTO Tporecca

[onarue Gpynkiun. @yHKIUSA KaK MaTeMaTHYECKasi MOJIETb

23. 1
peanbHOro Iporecca

24, OO6nacth onpezeneHus 1 001acTh 3HaYCHUN HYHKIIUH 1

25. Ob6nactp onpenenenus 1 00J1acTh 3HaYCHUHN PyHKITHH 1

26. Crioco0b1 3a1aHus PYHKIIUU 1

27. I'paduk dysakmm 1

28 KonTtponsnast padora o Teme "Koopaunats! u 1
' rpaduku. OyHKIHN"

29 BeipaxeHue ¢ nepeMeHHbIMH. 3HaYEHNUE BBIPAKEHUSI C 1
' HIEPEMEHHBIMU

30 BripaxkeHue ¢ nepeMeHHbIMHU. 3HAYCHUE BBIPAXKEHUS C 1
' IIEPEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHBIMH. 3HaYCHNUE BBIPAKEHHUS C 1
' HIEpEMEHHBIMU

39 [IpencraBieHne 3aBUCUMOCTH MEX/y BEIMYMHAMU B BHJIE 1
' bopmyJIbI

33 [IpencraBnenne 3aBUCUMOCTH M@Ky BETMYNHAMHU B BUJIE 1
' hopmyJIbI

34. Brraucnenus mo ¢popmynam 1

35. Breraucnenns no gpopmynam 1

36. VYpaBHeHue ¢ 0JHON niepeMeHHoi. KopeHb ypaBHEHHUs 1

37. CBoiicTBa ypaBHEHHH C OJHOM IMEpEMEHHON 1

38. CBoiicTBa ypaBHEHHUH C OJTHOM MEPEMEHHOMN 1

39. PaBHOCUIIBHOCT YpaBHEHHI 1

40 YpaBHEHHE KaK MaTEMAaTHYECKasi MOJIEb PEAJIbHON 1

CUTYaIllH

41. Yucno KopHeH TUHEHHOTO ypaBHEHUS

42. Yucno KopHel JTMHEMHOTO YpaBHEHUs

43 Perenue TekCTOBBIX 3aJau C MOMOIIBIO TUHEHHBIX 1
' ypaBHEHHH

44, JluneitHOe ypaBHEHHE, CO/IepKallee 3HAK MOTYIIS 1

45 KonTposabHas padora o Temam "BripaxeHus c 1
' nepemeHHbIMH", "JIuHEHbIE ypaBHEHUS"

46. CreneHsb ¢ HaTypaJabHBIM [TOKA3aTENEM 1

47. CBolicTBa CTENEHU C HATYpaJbHBIM [10Ka3aTeIeM 1

48. CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

49, CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM 1

50. 3amnuch YKcia B JECITUYHON MO3UIIMOHHON CHUCTEME 1




CUHUCIICHUA

3armceh Ynucia B JECITUYHOM MTO3ULIMOHHON CUCTEME

51. 1
CUHUCJICHUS

59 Onnounensl. OMHOWICH cTaHaapTHOTO BUAa. CTeneHb 1
' OJHOYJIEHA

53 Onuounensl. OgHOWIEH cTaHAApTHOTO BUAa. CTENEeHb 1
' OJIHOWJICHA

54 MHuorounensl. MHOTOWIEH cTaHapTHOro Buaa. CTeneHpb 1
' MHOTO4JIEHA

55 MHorowiensl. MHOrOWIeH cTaHAapTHOTO Buaa. CTErneHb 1
' MHOTO4JIeHA

56. CI10’)KeHHE ¥ BBIYUTAHHE MHOTOYJICHOB 1

57. C0’XeHHE U BRIYMTAHHEC MHOT'OYJICHOB 1

58. CJ10’)KeHHE ¥ BBIYUTAHHE MHOTOYJICHOB 1

59. VYMHOKEHUE U JIeJICHHE MHOTOUYJICHOB 1

60. VYMHOKEHUE U [AeJIEHUE MHOTOYIEHOB 1

61. YMHOXKEHHE U JICICHHNE MHOTOYJICHOB 1

62. VYMHOKEHUE U AeJIEHUE MHOTOYIEHOB 1

63. [IpeoOpazoBaHme 11EIOTO BHIPAKCHHSI B MHOTOWJICH 1

64. [IpeoOpazoBaHme 1ETOTO BEIPAKECHHS] B MHOTOWICH 1

65. [Ipeobpa3zoBanue 11€I0r0 BHIPAXKEHHS] B MHOTOUJICH 1

66. Kopuu MHOTOUIEHA 1

67. Kopau mHOrowiena 1

68 ToxnectBo. ToxkaecTBeHHBIE TPEOOpPa30BaAHUS 1
' anrebpanvecKux BhIPAKEHUN

69 ToxnectBo. ToxkaecTBeHHBIE TPEOOPa30BaAHUS 1
' anreOpanvecKuX BhIpAKEHUN

70 ToxnectBo. ToxxaecTBeHHBIE TPEOOPA30BaAHUS 1
' anrebpanvyecKux BHIPAKEHUN

71 ToxnectBo. ToxkaecTBeHHBIE TPEOOPA30BaAHUS 1
' anrebpanvIecKux BHIPAKEHUN

79 ToxnectBo. ToxkaecTBeHHBIE TPEOOpPa30BaAHUS 1
' anreOpanvecKuX BhIpKEHUN

73. Jloka3aTelbCTBO TOXKICCTB 1

74 KonrponbHas padora no remam "CreneHb ¢ HaTypalbHbIM 1
' nokazarenem", "MuorouieHs!"

75. KBagpar cyMMBI ¥ KBaJipaT pa3HOCTH IBYX BBIPaKEHUU

76. KBagpar cyMMBbI HECKOIBKHUX BBIPAKEHUN

77. Ky6 cymmbI 1 KyO pa3HOCTH ABYX BBIPAKECHHIA




78. Pa3HOCTh KBaIpaTOB IBYX BBIPAKEHUN 1
79. [IpousBenenrie pa3HOCTH U CYMMBI IBYX BBIPAKEHUN 1
80. [TpousBeneHne pa3sHOCTU U CYMMBI IBYX BBIPAKECHHI 1
81. CymMa 1 pa3HOCTb KyOOB JIBYX BBIPayKEHUI 1
82. CyMMa 1 pa3HOCTh KYOOB JIBYX BBIPOKCHHM 1
83. Paznoxxenre MHOTOYICHA HA MHOKUTEIH 1
84, [TpousBeneHre pa3sHOCTU CYMMBI JIBYX BBIpaKEHUN, CyMMa U 1
pa3HOCTh KyOOB JIBYX BBIPAXCHUN
85. Pasnoxenne MHOroUI€Ha HA MHOXKUTENN
86. Brinecenue 0011ero MHOKHUTEINS 32 CKOOKH
87. MeTtoa rpynmnupoBKH
88, KonTtponbHas padora o Teme "®opmyssl COKpaIEeHHOTO 1
YMHOXEHHS"
89. JenumocTsb nensix yncen. CBoMCTBa JEIUMOCTH 1
90. JenumocTh 1enbix uynceia. CBOHCTBA JETMMOCTH 1
91. [TpocTeie u cocTaBHbIe yncna. YETHBIC U HEUETHBIC YHCTIa 1
92. [Tpusnaku nenmumoctu Ha 2, 4, 8, 5,3, 6,9, 10, 11 1
93. [Mpuznaku nenmumoctr Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1
04, [Tpu3Haky AETMMOCTH CyMMBI M IPOU3BEACHHS LIETIBIX YHCE 1
IIPU PEIICHUH 3324
95 HauGonpmmii o0muii 1eauTens 1 HanMeHbIee ooIee 1
KpaTHOE JABYX YHCEI
96. B3anmHO mipocThie uncia 1
97. Anroput™m EBxinna. Jlenenue ¢ octaTkom 1
98. CpaBHeHUS ENBIX YHCEI 10 MOAYIII0 HaTypaIbHOTO YUCIIa 1
99. Jluneitnast pynkuus, e€ cBoiicTBa 1
100.  Jluneiinas ¢pyHKIuUs, €€ CBOWCTBA 1
101.  Jluneitnas pyHkuus, e€ cBoiicTBa 1
102.  I'paduk nuHelHOU QyHKINN 1
103. TI'padwux nunHEHHON QyHKITUN 1
104. TI'paduk nuHelHON QyHKINN 1
105. TI'padwux nunEirHOM QyHKITUN 1
106. TI'paduk pyHKIHH Y = | X | 1
107. | TI'paduk pyHkuuny = | X | 1
108. TI'paduk pyHKIHH Y = | X | 1
109. TI'paduk pyHkuuny = | X | 1
110.  KycouHo-3amaHHbIE ()YHKIIHH 1
111. KycouHo-3aiaHHble (pyHKIUU 1




112.

Kycouno-3ananusie GpyHkuuu

113.  KycouHo-3amaHHbIe (QYHKIIMU
114 KoHnTtponbHas padora mo Temam "Jlenmumocts", "JlnHelnas 1
" pyHKus"
115. | VYpaBHeHue ¢ AByMs IEPEMEHHBIMU 1
116.  YpaBHeHHue ¢ AByMs IEpEMEHHBIMU 1
117. I'padux nuHEHHOTO YpaBHEHHSI C IBYMs ITIE€PEMEHHBIMU 1
118.  I'paduk nTMHEHHOTrO ypaBHEHUS C IBYMs IEPEMEHHBIMH 1
119. Cucrembl TMHEHHBIX YpaBHEHUH C IBYMS MIEPEMECHHBIMH 1
120.  CucreMmbl TMHEHHBIX YPAaBHEHHI C IByMs MIEPEMEHHBIMHU 1
121 ['padpuaeckuii MeTO pEIICHUSI CUCTEMBI IMHEHHBIX 1
" ypaBHEHHUM C ABYMS [EPEMEHHBIMH
199 I'padudaeckuit MeTO1 pelICHUsI CHCTEMBI JIMHEHHBIX 1
" ypaBHEHHI C IBYMS [IEPEMEHHBIMH
123 Pemenne cucreM TMHEHHBIX YPABHEHUM C ABYMs 1
NIEPEMEHHBIMHU METO/I0M IIOJICTAHOBKU M METO/IOM CJIOKEHHUS
124 Pemenune cucteM TMHENHBIX YPaBHEHUH C IBYMs 1
" TepPEMEHHBIMH METOJIOM IOCTAHOBKU U METOJIOM CIIOKEHUS
195 Pemenne cucreM TMHENHBIX YPABHEHUN C ABYMS 1
NEPEMEHHBIMH METO/I0M IIOJICTAHOBKU M METOJOM CIIOKEHHUS
126 Pemenne cucteM TMHENHBIX YPaBHEHUH C IBYMs 1
" TIepEMEHHBIMH METOJIOM IO/ICTAHOBKU U METOJIOM CIIOKEHUSI
197 CucreMa JIByX JUHEUHBIX YPaBHEHUH C JIBYMS 1
" IEepPEMEHHBIMHU KaK MOJE/b PEATbHOM CHTyalun
128 KonTposabnas padora no teme "CrcremMbl TMHEHHBIX 1
" ypaBHeHHE"
129. | IloBropenue u 06001eHNE. BripaxkeHus ¢ nepeMeHHbIMU 1
130 [ToBTOpenue u 06061eHne. CTeneHb ¢ HaTypaJlbHbIM 1
" ToKasaTeneM
[ToBTOpenue u 0606menne. OTHOUICHBI U MHOTOUYJICHEI.
131.  ToxnecTtBeHHBIE MPEOOPA3OBAHUS AITreOpaNueCcKuX 1
BBIPAXKEHUI
132 [ToBTOpenue u 06061eHne. DopMyIbl COKpPAIIEHHOTO 1
" YyMHOXeHHsS
133.  IloBropenue u o6o6menne. Koopaunarel u rpadukm. 1
134 [ToBropenue u o6o0mmenue. Jinneitnas GpyHKIMS 1 e€ 1
" cBoiicTBa
135. | MUroromas KoHTposbHas paboTa
136.  [loBTopenue u 0600IIeHHE. Pemenne crucTeM JTMHEWHBIX




YpaBHEHUH € ABYMS NIEPEMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Mepsnsak A.I'. Anrebpa : 7 kiacc : yueOHUK IS ydammxcsi o01eo0pa3oBaTeaIbHbIX
opraam3anuii / A.I'. Mepansik, B.M. Ilonsikos. -3-e u3a., crepeo- tuil. - M. : Benrana-I'pad,
20109. - 285, [3] c. : un. — Poccutickuii yueoHuk). ISBN 978-5-360 -10207-6

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. E.B. byuko. Anre6pa. 7 xinacc. Metoandeckoe nocodue. YrinyOnEHHBINA YpOBEHb

HNUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChbI CETH
HMHTEPHET
1. bub6muorexa [IOK URL: https://m.edsoo.ru/f14c101e

2. OO0pa3oBaTenbHBIN TOpTa HAa 0a3¢ HHTEPAKTUBHOM TUIATGOPMBI SISl 00yUEHUS TEeTeH
(uchi.ru) URL: https://uchi.ru
3. Odummanpusiii caiit OO0 «MHDOYpOK» - KypChl, TECTHI, BUICOICKIIUHA, MATEPUATIBI

aist yautenei (infourok.ru) URL: https://infourok.ru/?ysclid=m1c9kqjspe440416461

4. SAKmacc (yaklass.ru)URL.: https://www.yaklass.ru/?ysclid=m1c9mddlgr273037217

5. Enunas womtekuus [{udpoBeix oOpasoBarenbHbix pecypcoB  URL:  school-
collection.edu.ru/?ysclid=m1c9p7t37p5519033
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