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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHA O0ECNEYNBAET U3YUYECHHUE IPYIUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4yHOTO, TaK ¥ TyMaHHTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOaUMO IS
OPOJIOJDKEHUsT 00pa3oBaHMs M ISl T[OBCEAHEBHOM KW3HU. PasButue vy
OOyJalolmMXcs HAYYHBIX TPEJACTABICHUH O MPOUCXOKICHUU U CYIIHOCTH
anredpanyeckux abCTpakuMif, crnoco0e OTpaKeHHs MaTeMaTUYeCKOW HayKou
SABIICHUI M TPOIECCOB B TPUPOJAE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MO/JICTHPOBAHMS B HAYYHOM MTO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAYYHOT'O MHPOBO33PCHHS M KaUYECTB MBIIIJICHHSI, HEOOXOAUMBIX JIJIS afanTaliy B
COBpeMEHHOM Lu(ppoBoM obmiecTBe. M3yueHue anredpbl oOecrneuynBaeT pa3BUTHE
yMeHuss HaOmooIaTh, CpaBHUBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JCUCTBHS, BBIBOABI, (POpPMYIHpPOBATH yTBepkAcHHs. OCBOCHHE Kypca aireOpbl
o0ecrneunBaeT pa3BUTHE JTIOTHYECKOTO MBIIIUICHUST O0yUYaIOIINXCS: OHU UCTIONB3YIOT
JICTYKTUBHBIE W HMHIYKTHUBHBIC PACCYXJCHHS, OOOOIICHWE W KOHKPETH3AIIHIO,
a0bcTparupoBanue u aHayioruto. O0yueHue anredpe mpeanojaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEILHON IEATENTLHOCTH 00Y4AIOIINXCS, TO3TOMY CaMOCTOSTEILHOE
pelieHre 3a7ad  OOyYaroIIMMHCS SIBISIETCA peanu3aluedl  JIesTeIbHOCTHOTO
MPUHIIAIIA 00yUYEHUS.

B crpyktype mnporpamMmbl y4ueOHOro Kkypca «Ajredpa» yriryOJ€HHOIro
U3Y4YEeHHs] OCHOBHOE MECTO 3aHHMAIOT COJEpP>KaTeIbHO-METOJUYECKUE JIMHUH:
«Yucrna © BBIUKCICHUS», «ANTeOpandeckue BbIPAKEHUS», «YPAaBHEHHUS U
HepaBeHCTBa», «DyHkuun». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JVHUI pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS C
IPYTMMH €ro JUHUSAMHU. B Xome u3ydeHHss Kypca OOy4arouuMCs TPHUXOIUTCS
JIOTUYECKHU PACCYkAATh, HCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3n
C 3TUM B Iporpammy yueOHOro Kypca «Airedpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TpEACTAaBICHHBIE BO BCEX OCHOBHBIX pasleiax MaTeMaTHYecKoro
o0pa3oBaHMs U  CHOCOOCTBYIOIIME  OBJIAJEHUI0  OOYyYaIOUIMMHCS  OCHOB
YHHUBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. Coaepx aTenpHOW U CTPYKTYpPHOI
O0COOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAaHHBIM
XapakxTep.

Copmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydarOIIUXCs
JIOTHYECKOTO MBIIUIECHUS, (POPMHUPOBAHUIO YMEHHSI M0OJIb30BATHCS aITOPUTMaMHU, a
TaKXKe MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHATBHBIMM M HPPALMOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM



IIPEACTABICHUN O AEMCTBUTEIBHOM YUCJIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUU
OTHECEHO K cpeJHeMY 001eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOyyYarOIIMXCS
MaTEMaTUYECKOro anmapaTta, HEOOXOJIMMOIo JJIsi PEIIeHMs 3ajady MaTeMaTUKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiel peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHus Y4eOHBIM MaTepuana TPYIIUPYETCS BOKPYr  pallMOHATbHBIX
BbIpaKeHUN. AnreOpa JEeMOHCTPUPYET 3HAUEHHE MATEMAaTHKU KakK f3bIKa s
NOCTPOCHHUSI MAaTEeMaTUYECKUX MOJENEH, OINUCAaHUA TPOLECCOB W  SBICHUM
peanbHOro Mupa. B 3agaun o0ydeHus anredpe BXOJAT TakKe AalIbHeIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIICHUSI, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
uHQOpPMATUKK, ¥  OBJIAJICHUE  HABbIKAMHM  JICIYKTUBHBIX  PacCyXJICHUH.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(rUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOydJaromuMHCsl 3HaHUN O (QYHKIUSAX KaK BaKHEUIEeW MaTeMaTUYeCKOW MOJeu
JUTSL ONTMCAHUS ¥ KCCIIEOBAHUS pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B IPUPOJE U
oOmrecte. M3yuenue martepuasa criocoOCTBYET Pa3BUTHIO Y 00 yUaIOIIMXCS YMEHUS
UCIIOJIB30BATh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATHKUA —
CJIOBECHOT'O, CHMBOJIMYECKOTO, Tpadrueckoro, BHOCUT BKJIaJ B (OpPMHUPOBAHHE
NPEACTaBICHUN O POJIY MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUU U KYJIBTYPHI.

VYriyOnéHHbIi Kypce anredpbl XapaKTepUu3yeTcsi U3y4eHUEM JOTIOTHUTEIHHOTO
TEOPETUYECKOTO anmapara U CBI3aHHBIX C HUM METOJIOB pEeIIeHHs 3a1ad. Airedpa
SBIISIETCS SI3BIKOM JIJISl OMUCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTeMaTU4YecKoro mojenaupoBanus. [Ipu 3ToM camu OOBEKTHI MaTeMaTHYECKUX
YMO3aKJIIOUEHUH ¢ TpPHUHAThIE B anrebpe mpaBuia WX KOHCTPYHUPOBAHMUS
CrocoOCTBYIOT (DOPMHUPOBAHUIO YMEHUM OOOCHOBBIBATh M JIOKA3bIBATh CYXKICHUS,
pPa3BUBAIOT MATEMAaTUYECKYI0 HWHTYULHIO, KPaTKO W HArJsIHO pPaCKpPbIBAIOT
MEXaHHM3M JIOTUYECKHUX MMOCTPOCHUN M ydaT uX MpuMeHeHno. Tem cambim anrebpa
3aHUMAaeT OJHO W3 BEAYIIMX MECT B (OPMHUPOBAHUU HAYYHO-TEOPETUUECKOTO
MBIIIJICHUST 00YJIatOITUXCS.

CormacHo yueOHOMY TMaHy B 7-9 Kiaccax wu3y4yaeTcs YYeOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIIEMYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna u BBIUMCICHUS», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBa», «DyHKIMN.

Ha u3ydenue yue6HOTrO Kypca «Anredbpa» orBoautcs 404 gacos: B 7 kiacce —
136 gacos (4 yaca B Heziento), B 8 kinacce — 136 yacos (4 yaca B Heento), B 9 kinacce
— 132 yacoB (4 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE M apuUPMETHUUYECKUE
JNEUCTBUS C PAalMOHAIBHBIMU YnciiaMu. YuciaoBas npsiMasi, MOJyJb YUCIIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YWCIA B
JNECATUYHOM MO3ULIMOHHOU CUCTEME CUHUCIIEHHUS.

Pemienne TexcToBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemienue 3anau u3
peanbHOM MPAaKTUKU HA YacTH, HAa IPOOU, HA TIPOLICHTHI, TPUMEHEHUE OTHOIICHUN U
IPOTOPIMIA TIPU PEIICHUU 3aja4, PEIICHUE 3a/1a4 Ha JBIKECHHE, PabOTy, MOKYIIKH,
HaJIOTH.

JenumocTs uenbix uncen. CBoHCTBa JETUMOCTH.

IIpocthie U cocTtaBHble uuciia. YETHble W He4y€THble uyucha. [IpusHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku O€IMMOCTH CYMMBI U
MPOU3BECHHUS 1IEIIBIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonbmuii oOmuii 1enurens 1 HaMMEHbIee o0Iee KpaTHOe JBYX UUCEIL.
B3anmHO npocTeie uncia. Anroputm EBkinaa.

Henenne ¢ octatkoM. ApudmeTrueckue onepannu HaJl OCTaTKaMHu.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nNepeMEHHBIMH. 3HAUYEHUE BBIPAXKEHHUS C IEPEMEHHBIMH.
[IpencraBienne 3aBUCUMOCTH MEXI1y BETUYMHAMU B BUIE (OPMYJIBI.

ToxnectBo. ToxaecTBEHHBIE MPEOOPA30BAHKS ANTeOPANIECKUX BBIPAKEHUH.
JloKa3aTeabCTBO TOXKAECTB.

Onnounenbl. OHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorouneHnbl. MHoOrousieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BBIYMTAHHE, YMHOKEHHE U JieleHHe MHorouwieHoB. [IpeoOpasoBanue
L[EJIOTO BRIpAXKEHUS B MHOrowieH. Kopau MHOrowieHa.

@opmyIbl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CYMMBbI U KBAaJpaT pasHOCTU
JIBYX BBIPAKEHHHA, Ky0 CyMMBl W KyO pa3HOCTH JABYX BBIpQKEHUU, PA3HOCTh
KBaJpaTOB JIByX BBIPAXKEHUW, IPOU3BEAECHNUE PA3HOCTH U CYMMBI JIBYX BBIPaKCHUH,
CyMMa M Pa3HOCTh KyOOB JIBYX BBIPQ)KEHUH.

Pa3noxxeHre MHOTOUYJIEHA HA MHOKUTENIU. BoiHeceHHE 00111eT0 MHOKUTENS 3a
CKOOKH. MeToT TpynIupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHO. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MAaTEMAaTHYECKasi MOJIEIIb PEAIBHON CUTYAIIUU.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEUHOrO
ypaBHEHUsA. PemeHne TEKCTOBBIX 3a1ady C MOMOLIBIO JIMHEHHBIX YpPAaBHEHUMU.
JIuneliHOEe ypaBHEHHE, COAEpKAIIEE 3HAK MOAYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOr0 ypaBHEHUS C ABYMS
nepeMeHHbIMH. CHCTEMBI JIMHEWHBIX YpPAaBHEHUHM C JBYMs II€PEMEHHBIMHU.
I'paduueckuii MeTon pelmieHus] CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMs
NEpEMEHHBIMU. PelleHne CUCTEM JIMHEWHBIX YPaBHEHHUU C JABYMS NEPEMEHHBIMU
METOAOM TMOJCTAaHOBKH W METOAOM cioxeHus. Cucrema JABYX JIMHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHOM CUTYallUH.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHne MExXTy
IBYMSI TOYKaMH KOOPJIHUHATHOMN MPSIMOA.

[IpsimoyrosibHasg cuctemMa KoopAMHAT. AOcuucca M OpJAMHAaTa TOYKMA Ha
KOOpJUHATHOW TuiockocTu. [IpumMepsl rpadukoB, 3aganHbix Gopmynamu. Urtenue
rpaduKOB peaibHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonsthe (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6macTb
ornpeseneHus U 001acTh 3HaueHu pyHkuu. Ciocoosl 3ananus Gpyakuuu. ['paduk
¢ynkuuu. [loHSATHS MakcUMyMa W MHUHUMYMa, BO3pacTaHusi U YObIBaHMS Ha
IIpUMeEpax pealIbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneiHon ¢ynkumu. ['paduk
byukun Y = |X|. Kycouno-3amanubie GyHKINN.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMbBI YHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS MPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY W  HACTOSUIEMY POCCUHCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCUUCKUX
MAaT€MAaTUKOB M POCCHICKOM MAaTEMATHYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ITUX
JTOCTHKEHUH B IPYTUX HAyKaxX U MPUKIAJAHBIX chepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00S3aHHOCTEH rpakJIaHUHA U peau3alliu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEU XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
NESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajJad, PEIICHWH, PACCYKICHUU, YMEHHUIO BHJEThH
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallMEd B JESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, MPUPOABI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, ATANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIA PAa3BUTHUS LIMBUJINA3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKU U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpPEICTBOM
MMO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMU UCCIIEIOBATEIBCKON AEATENBbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJTYYHs:



TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYECKUE 3HAHUSA B HMHTEPECaX CBOETO
310pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKHM3HM  (310pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Qu3nyeckas
AKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro K€ MpaBa Jpyroro 4ejloBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed Cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM JJI OKpY>KAIOIIeil cpesibl, 0OCO3HAHUEM T'JI00ATIbHOTO
XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JCSTeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y JPYTuX JoJiel, MpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBHIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
HOHSITHSI, TUIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh JA€PUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble peUIeHUs] W JEeHUCTBUS, (OPMYIMpPOBaTH U OLIEHUBATh PUCKU U
noceacTBUs, (GOPMUPOBATDH OIBIT.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynabTate oCBOEHHUS MPOrpaMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocst OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePHU3yIOIIHECs OBIIQJICHHEM YHHUBEPCATbHBIMH
NO3HABATCIbHBIMH  JICHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMH
JICHCTBUSMH U YHHBEPCAIBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue AecTBU:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTUUYECKHX
OOBEKTOB, TOHSTHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
onpeiesieHHs] MOHSTUI, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCcU(UKaILINH,
OCHOBaHUS JIJIs 000OIIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3a;



BOCTIpUHUMATh,  (POpPMYIMpOBaTH W  MPeoOpPa3OBBIBATH  CYKICHHUS:
yTBEpAUTENbHBIC U OTPHUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIAITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKICHUSX, MpenjaraTb KPpUTEPUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

7eNaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOIAUTH CAMOCTOSTENIBHO JIOKA3aTeNbCTBA MaTeMaTHUYECKHUX
¢dakTOB, BBICTpaWBaTh ApTyMEHTAIMIO, MPUBOAHUTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIIeHus;

BbIOMpaTh crnoco® pelmeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIONPATh HANOO0JIEE MOAXO AN ¢ yIETOM CAMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHS

UCTIOh30BaTh BOTPOCHl KAaK HCCIENOBATCIIbCKUA HHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpMHUpPOBaTh TUIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOJUTh IO CAMOCTOSATENIBHO COCTABJIECHHOMY IUIaHY OSKCIEPUMEHT,
UCCIICJIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OObEKTa,
3aBHCUMOCTEH 0OBEKTOB MEXYy COOO;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yibTaTaM
OpOBEAEHHOTO  HAONIONEHUs, MCCIEAOBAaHUS, OKCIEPUMEHTa,  OLECHUBATh
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOIecca, a TaKXKe BbIIBUraTh
HPEIOI0KEHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JIaHHBIX,
HEOOXOAMMBIX JUIsl pEIICHUs 3a/1a4H;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(POPMAIUIO PAa3IUYHBIX BUIOB U (POPM MPEICTABICHUS;

BeIOMpaTh (opmy TmpeAcTaBiIeHUS UWHDOpPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMH, TuarpaMMaMu, HHOM rpaduKoi U ©X KOMOMHALIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(opMyITUPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH



BOCIPUHHUMATh U (DOPMYIMPOBATh CYK/I€HHSI B COOTBETCTBUU C YCIOBUSIMU U
LeIsIMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHUS 1O XOAY pEIIeHUs 3aJayH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOZ€ OOCYXIEHHUs 3a/JaBaTh BOINPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBlI,
npoOsieMbl, pemaeMoil 3ajaud, BBICKA3bIBaTh HJIEH, HAIEICHHbIE Ha IOUCK
pELICHUs], COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU JPYTHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3linuue U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(bopMynHpoBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

NPEJICTABISATh Pe3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3ajad
pe3eHTAIMi 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON M WHAUBUAYATbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYECKUX 3a/ad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, IUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensTh BUIbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOLECC M pPe3ybTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYXIeHHs, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJAUHUPOBATD
CBOMU JIEUCTBUSA C JPYTMMU UJ€HAMHM KOMaH/bl, OLIECHUBATh KAUeCTBO pe3ysibTaTa U
Ka4eCcTBO CBOET0 BKJIaJia B OOLIUI pe3yabTaT M0 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PeryisiTUBHBbIC YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
OpUEHTHPOBATHCS B PA3NUYHBIX MOJX0AAaX MPUHATHSA PELICHUN (MHANBUIYAIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3aayu (W €ro
94acTh), BBIOMpaATh CIOCOO pEmICHUS ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:

BJAJIETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHs] MaTeMaTHIeCKOM 3a/1a4i, CAMOMOTHBAITNH U pedIIeKcHH;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layH,
BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
HalJICHHBIX OIKHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa AESATEIBHOCTU MOCTABICHHOW LIETU U
YCIOBUSIM, OOBSACHATh NPUYUHBI JOCTUKEHUS WIM HEJOCTUKEHUS 1IeJIU, HAXOAMUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU MPU HM3YYEHUH MATEMaTHYECKUX OOBEKTOB M (DAaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pPEUICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy oO0yuenus B 7 kiaacce 00y4aromuics MOIyYUT CIAETYIONTUE MPEIMETHbBIC
pe3yIbTaTHI:

Yuca v BLIYUCIECHUS

PanmonannHbIC ynca.

[lepexonuth OoT OHOM (OPMBI 3alUCH YUCEN K Apyrou (mpeodbpa3oBbIBATH
JNECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

Hcnons30BaTh MOHATHS MHOXECTBA HATYPaJbHBIX YHCEJ, MHOXKECTBA IIEIIBbIX
Yyuces, MHOXKECTBA PAIIMOHAIBHBIX YHCEN TPHU PEIIeHWU 3aJad, MPOBEIACHUU
paccyXJIeHUH U JOKa3aTeIIbCTB.

[TornMath 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPaJIbHOTO YHUCIIA.

CpaBHUBAThH U YyNOPSIAOUYNBATH PAIIMOHATIBHBIC YKCIIA.

BrImonHsATh, coueTas YCTHbIE W TNHUChMEHHBIE TPUEMBI, apuMETHUYECCKUE
JNEUCTBUS C pallMOHAIIBHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEN U MpaBUiia
JNEVUCTBUM, MPUEMBI pALITMOHATBHBIX BBIYMCICHUM.

BBINOJHATH 1€MCTBUS CO CTENICHSIMH C HaTypajIbHBIMHU MTOKA3aTEIISIMU.

Haxonuth 3Ha4Y€HUs] YMCIOBBIX BBIPAKEHUM, COJCPNKAIIUX PpallMOHAILHBIC
yucjaa M CTENEHW C HaTypajdbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3sHOOOpa3HbIC
CrocoOBbI ¥ TPUEMBI BBIYUCIICHHUS, COCTABJISATh M OIICHUBAThH YHCJIOBBIC BBIPAKEHUS
IIPY PEIICHUH TPAKTUYECKUX 3a/1a4 U 33J1a4 U3 JIPYTUX YUYEOHBIX MTPEIMETOB.

OKpyraaTh 4ucia ¢ 3aJaHHOW TOYHOCTBIO, @ TAKXKE 1O CMBICITY MPAKTUYECKON
CUTYallMH, BBIMOJHATh NPUKHUAKY M OIEHKY pe3yjibTaTa BBIYMCICHUN, OIEHKY
3HAYEHUM YHUCIIOBBIX BBIPAXKCHUM, B TOM YHCJIEC MPU PEIICHUHN MTPAKTHYECKUX 3a]1a4.

Pemate TekcToBbIC 3amaun  apUPMETHUYECCKUM CIIOCOOOM, HCIOJIB30BAThH
TAOMIBI, CXEMBI, YEPTEKH, APYTrHe CPEJACTBA MPEJACTABICHUS JaHHBIX TPH
pellIeHUH 3aja4.

Pemate npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMUH, TMPOMOPIIMOHATIBHOCTRIO BEJIMYMH, IMPOIEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl pelICHUs 3a7ad ¢ YYETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX OOBEKTOB.

JlemuMoCThb.



Jloka3pIBaTh U MPUMEHSTh MPU PEUICHUHU 3a]]a4 TPU3HAKU JIETUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBI U TIPOU3BEICHUS LIEJIBIX YUCEIL.

PacknaapiBaTh HAa MHOXKUTEIW HATypaJIbHBIC YHCIIA.

CB0OOIHO OMEpUpPOBATH MOHITUSAMH: YETHOE YMCIO, HEYETHOE YHCIIO,
B3aUMHO IIPOCTHIC YUCTIA.

Haxoaute Hambonbminii OOMIMI IEIUTENh U HaUMEHbIlIee 00Ilee KpaTHOe
Yyuces ¥ UCIIOJIb30BaTh UX MPHU PEIICHUH 3aa4, MPUMEHSTh anroput™ EBkiuza.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOMAYJIIO, TPUMEHSTh CBOMCTBA
CpPaBHEHUU 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHH s

BripaxeHust ¢ mnepeMeHHBIMU.

Hcnons3oBaTh anredbpanyeckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSThH €€
B MIPOIIECCE OCBOEHUS YUYEOHOTO MaTepuara.

HaxonuTh 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPU 3aJlaHHBIX 3HAYCHUSAX

IIEPEMEHHBIX.
Hcnonw30BaTh  HOHATHE  TOXJIECTBA, BBIIIOJIHAITh  TOXKIIECTBECHHBIC
npeoOpa3oBaHus BBIPAKEHUM, I0KA3bIBATh TOXK/ECTBA.
MHoOTro4JICHBI.

BrimonHaTh npeodpa3oBaHus 1EJI0T0 BEIPAKEHUSI B MHOTOUJIEH TIPUBEICHUEM
MOJIOOHBIX CIIAraeéMbIX, PACKPBHITUEM CKOOOK.

BbInonHATh nelcTBUS (CIOXKEHHUE, BHIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMU
U C MHOTOWIEHAMHU, IPUMEHSITH (POPMYIIbI COKpPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CyMMa M Pa3HOCTh
KyOOB), B TOM YHKCJIE /JIs1 YIPOIICHUS BEIYUCIICHUN.

Ocy1iecTBIATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIET0 MHOXKHUTEIS, TPYNIUPOBKUA CIIAraeMbIX, MPUMEHSS
(bopMyIIbI COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 3a7a4
U3 MaT€MaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMH LIS
npeoOpa3oBaHUs BEIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexoa OT UCXOJHOIO YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsaTs, sBiseTcs
JIM YUCJIO KOPHEM YPAaBHEHMUSI.

[TonOupaTs mpuMepsl Tap YWCEN, SBISIONIMXCA PENICHUEM JIMHEWHOTO
YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TJIOCKOCTHU T'pauK TUHEUHOTO YPAaBHEHUS C ABYMS
MIEPEMEHHBIMHU, MOJB3YsICh TPaQUKOM, IPUBOJIUTH MPUMEPHI PEIICHUSI YPABHEHHSI.



PemaTp cucteMbl 1ByX JIMHEWHBIX YPaBHEHUH C JIByMsl IEPEMEHHBIMHU, B TOM
quciie rpapuuecku.

CocTaBiATh W pelmaTh JWHEWHOE YPAaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHUH I10 YCIIOBUIO 33/1a41, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7]a4y IIOJy4YEHHBIN Pe3yJIbTar.

DyHKUUH

Koopnunatel u rpaguku.

N300paxkaTh Ha KOOPAUHATHON MPSIMOIM TOUKH, COOTBETCTBYIOLUE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHUCIIOBBIE IPOMEXKYTKH HA
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPJAWHATHOW INIOCKOCTH TOYKH IO 3aJaHHBIM KOOPANHATAM.

OyHKIUU.

Ctpoutb rpapuku TUHEHHBIX QYHKIIHIMA.

OnuceiBaTh € TMOMOIIBI (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpEMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBICHUs W aHalW3a WHGOpMaIH,
U3BJIEKaTh U UHTEPIPETUPOBATH NH(OPMALINIO U3 IPpa)UKOB peaabHbIX IPOLECCOB
Y 3aBUCUMOCTEH.

Hcnonp3oBaTh cBOMCTBA (YHKUMH [ aHaiuu3a Trpa@uKoOB peaslbHBIX
3aBUCUMOCTEH (HyJIM (YHKLIMH, NPOMEKYTKH 3HAKONOCTOSHCTBA (YHKIUH,
OPOMEXYTKH BO3pacTaHusi U yObIBaHUS (YHKIMM, HauOoJsblliee M HauMEHbILIEEe
3Ha4YeHUS (DYHKITUN).

Hcnonp3oBaTh rpaduku A UCCIEI0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, Mpu
pelleHny 3aa4 U3 JpyTuxX y4eOHbIX IPEIMETOB U PEAIbHOM KU3HU.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnyecTBo yacos
/ 1 KoiuyecTBo yacos B ©®PII o
n/n anMeHOBaHMe Pa3/ejioB U TeM MPOrpaMMbl (+KOHCTPYKTOP) puMedyaHue
Bcero| KP | IIP |Bcero| KP | IIP
1 U CJIA U BBIMNCJIEHU . PanmonansHbie yncia 6 11 1
(moBTOpEHNE)
o | PYHKIMMH. Koopannatsl u rpadpuku. OyHKInu 16 1 1 17 1
3 AJITEBPANYECKUWE BBIPAXXEHUM . Beipaxkenus ¢ 9 1 7
[epeMEHHBIMHU
UNCJIA 1 BBIYMCJIEHMA. Crenens ¢ HaTypajlbHBIM B ©PII tema 11.5.
4 |mokaszareiieM 10 1 6 /lo6aBieHa poNeICBTUYECKUN CTETICHD
C IIeJIBIM TTOKa3aTeIeM
5 VPABHEHUS U CUCTEMbI YPABHEHUA. 10 1 10 1 B ®PII tema n.4.
UluHeiiHbIe ypaBHEHUS
6 [AJITEBPAMYECKHE BbIPAYKEHMS. Muorounenst 23 1 1 23 1
7 AJITEBPANYECKUWE BBIPAXXEHUS. ®opmysnb 16 1 14 1
COKPAIIEHHOTO YMHOXKEHUS
8 [UMCJIA U BBIYMCJIEHUA. JlenumocTh 10 1 10
9 |OYHKUUMUN. Jluneitnas pyHkuus 14 1 16 1
10 VPABHEHW S 1 CUCTEMbI YPABHEHU. 14 1 14 1
Crcrembl IMHENHBIX YPaBHEHUN
11 {[HoBTOpeHue, 0000IIEHNE, CHCTEMATH3AUs 3HAHUH 8 1 8 1
OBIIEE KOJIMYECTBO YACOB IT1O ITPOI'PAMME | 136 | 10 2 136 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTposabHubie
Bcero odpa3oBaTejibHbIE
padoTsl
pecypcsl
1 Apudmernueckue AeMCTBUS C LEIBIMU YHCTIaAMHU. 1
3HaKOMCTBO CO CTaHJAPTHBIM BHUJIaM YHCIIa
) Apudmernueckue A1eMcTBUS ¢ 0OBIKHOBEHHBIMU U 1
JECSITUYHBIMU IpO0SIMU
3 Enunanner uamepenus. [lepeBoa u3 oqHUX €TMHUIL 1
U3MepeHus B Apyrue
4 Bripaxkenus. YnpouieHue BoIpaKeHUH
5 HaxoxaeHrne Hen3BeCTHbIX KOMIOHEHTOB BhIpaXKEHUN
6 Pemenue 3anau Ha aBuxkenue. Haxoxaenue cpenneit 1
CKOPOCTH.
7 Koopaunara TOYKH Ha IPSIMOH. 1
8 Monayns. Moynb uncia, reoMeTpuieckasl HHTepIpeTaius 1
MOYJIS
9 UucnoBsle MPOMEXKYTKU. PaccTosHre Mexay IByms 1
TOYKaMHU KOOPJMHATHOU MPAMOi
10 [IpsimoyromnbHast cucreMa KoopauHat. AGcuucca u 1
OpAMHATa TOYKH Ha KOOPAMHATHOM INIOCKOCTH.
1 ITocTpoenue Touek o koopanHaram. OnpeneneHue 1
KOOpPJIMHAT TOYKH.
12 CuMMeTpHs Ha KOOPIMHATHON TUIOCKOCTH
13 Koopaunats!l cepeHbl OTpe3Ka
14 Hrps! ¢ koopauHaTamMu




[Ipaktuyeckas padota «IIpsmoyronpHas (aekapToBa)

15 crcTeMa KOOPIMHAT Ha IIIOCKOCTH

16 I'paduxu 3aBUCHMOCTEH

17 Urenue rpamkoB pealbHBIX 3aBHCUMOCTEH.

18 [Tpumeps! rpadukos, 3aganubix Gopmynamu. [loctpoenus
rpaduka 1mo Toukam

19 [Honstne @ynkunu. CriocoOs! 3agaHus GyHKIUU

20 3HAKOMCTBO CO CBOWMCTBaMH (PYHKIIHIA

21 OyHKIMSA KaK MaTeMaTHYECKasi MOJICh PEaTbHOTO
nporecca. ['padukn qBIKEHUS U CKOPOCTH

22 KonTtponsHast pabota o Teme: «DyHKIIUU: KOOPIUHATHI U
rpaduxm»

23 TekcToBbIE 3a1aUu

24 [IpakTHKyM MO peleHnIo TEKCTOBBIX 3a/1a4
apru(METHIECKUM CTIOCOOOM

25 [ToBTOpEHME: 3aKOHBI apUPMETUUECKUX ACUCTBUI

26 YucnoBbie BRIpOKCHUS

27 Brenenue nepemenHoit. [lefictBus ¢ OyKBEeHHBIMU
BbIpakeHusiMU. [IpuBeneHne nogoOHbIX cIaraeMbIx

28 BykBeHHbIE BhIpaKCHUS

29 3aBUCHMOCTh MEX]ly BeTHYMHAMU. Bbrunciaenue mno
dhopmynam

30 Pemienne npaktuyeckux 3aaay

31 KonTponpHas pabota o Teme: «Anredpanyeckue
BhIpaKEHUs: BbIpaykeHHs ¢ TepeMeHHBIMUY

32 [TonsiTe cTeneHu ¢ HaTypaJbHBIM MOKa3aTeIeM

33 [IpousBeneHue creneHe ¢ OMHAKOBBIM OCHOBAHUEM.
YacTHoe cTeneHel ¢ OJMHAKOBBIM OCHOBaHHEM

34 Bo3Benenue crenenu B CTENEHb




35

Crenenp yactHOro. CTENneHb IPOU3BENACHUS

3anmuce Ynciia B JECATUYHON TTO3UIIMOHHOM CUCTEME

36 o
cuncieHusi. CTaHIapTHBIN BUJ YUCIIA
Omnpenenenre CTENEHU ¢ HYJIEBbIM I10Ka3aTeeM.

37 Omnpenenenre CTENEHH € LEIbIM OTPULATEIbHBIM
oKa3zarejaemM

38 CBOJCTBa CTETIEHU C LENBIM MTOKa3aTeIeM

39 CpoiicTBa CTENEHH ¢ LEeNIbIM NoKa3zareneM. CTaHIapTHBIN
BM/JI UMCIIa

40 O600menue marepuana mo teme «CTeneHby»

41 KonTponsHas pabora no teme: «CreneHb

42 JIuneiinble ypaBHeHUs1. KopeHb ypaBHeHUs. PaBHOCWIIBHBIN
epexo

43 PaBHOCHIIBHOCTB ypaBHeHU. CBOMCTBA ypaBHEHUM C
OJIHOM IEPEMEHHOM.

44 [IpakTUKyM MO PEIICHUIO JIMHEHHBIX YPaBHEHUH C OJHOM
MepEeMEHHO N

45 Jlunelinble ypaBHEHHsI C TApaMETPOM

46 JIuneliHOE ypaBHEHHUE, COAEpIKALIEE 3HAK MOLYJIA

47 VYpaBHEeHHE Kak MaTeMaTH4ecKasi MOJIEb PealbHON
cutyauuu. Pemenue 3anau

48 Penrenne TeKCTOBBIX 3374 C IOMOUIbIO JTMHEHWHBIX
YpaBHECHUH.

49 [IpakTuKyM MO peHIeHUIO0 TEKCTOBBIX 3aa4

50 O060011eHNEe U3YYEeHHOTO MaTepuaa 1o TemMe: «Y paBHEeHUs
Y CUCTEMBI ypaBHEHUN: JINHENHbIE YPABHEHUS»

51 KoHnTponsHas pabota o Teme: «YpaBHEHHS U CUCTEMBI
ypaBHeHUN: JIuHEHHbIE ypaBHEHHUS»

57 [Tonsarue ogHounena. OAHOWIEH CTaHJAPTHOTO BUJA.

Crenedp 0qHOYIIEHA




JlelicTBUA C OTHOWIEHAMHU: YMHOKEHUE OJTHOUYJIEHOB,

53
BO3BEJCHHUE OJHOYICHA B CTENEHD

54 JlecTBuUs ¢ OJHOWICHAMM: JISJICHUE OJTHOYJIeHA Ha
OJTHOWJIEH

55 IToxo0usIe oHOWIEHBL. CII0KEHUE U BEIYUTAHUE
MOTOOHBIX OJHOWIEHOB

56 [TonsiTue MHOrOwWIeHa. MHOTOYJIEH CTaHIAPTHOTO BU/IA
CreneHp MHOrO4JIEHA

57 [IpuBenenre MHOTOUYJIEHA K CTAHJAPTHOMY BUTY.
Brrunciaenue 3HaueHUsT MHOTOWIEHA
Pemrenne ynpaxkuennii no teme «lIpuBenenne MuorowieHa

58 K CTaH/IapTHOMY BUY. BbIynciieHre 3HaYeHUs
MHOTOYJIEHAY

59 CrnokeHne U BEIYATAaHUE MHOTOYJICHOB

60 Pemenune ynpaxxnenuii no reme «Cia0K€HUE U BBIYUTAHHE
MHOTOYJIEHOBY

61 VYMHOKEHNE OTHOWIEHA Ha MHOTOYIEH

62 Pemenue ynpaxxHeHuil mo reme «Y MHOKEHHE OJTHOYJIEHA
Ha MHOTOYJIECHY

63 [TepeMHOKEHHE MHOTOWICHOB

64 Pemenue ynpaxuenuii no reme «llepemuoxxenue
MHOTOYJIEHOBY

65 [IpakTrueckas padoTa «JlefcTBHUsI ¢ MHOTOYJICHAMI)Y

66 Brinecenune ogHouieHa 3a CKOOKH

67 Pemenne ynpaxkuenuii no reMe «BpiHECEHUE OJTHOWIIEHA 3a
CKOOKM»

68 CriocoObI pa3noKeHus MHOTOYWICHOB HAa MHOXKUTEIH.
Crnioco60oM rpynmupoBKH

69 Pemenue ynpaxuenuii mo reme «CrocoObl pa3noKeHUs

MHOTO4JICHOB Ha MHOKHTENH. CIocoOoM T'PYOIIHUPOBKH»




ToxnectBo. ToxaecTBeHHbIE TPeOOpa30OBaHUs

70 N
anreOpandeckux BeIpakeHUH. Jl0Ka3aTenbCcTBO TOXKAESCTB

71 Pemrenne ynpakuenuii no reme «Jloka3zareiabCcTBo
TOKJIECTBY

72 Jlenenue MHOTOUYJICHOB

73 O06001eHre U3Y4eHHOTO MaTepHraa 1o Teme:
«AnreOpanueckue BbIpaykeHusi: MHOrounen»

74 KonTponbHas pabota no teme: «Anredpandeckue
BbIpakKeHUs1: MHOTOWIEH»

75 KBanpat cymmBbl 1 KBaipaT pa3HOCTH BYX BBIpAaXKEHHH

76 Brienenue moTHOTO KBajpaTa

77 Pemrenne ynpakuenumii no teme «KBazgpart cyMMsI 1
KBaJIpaT pa3HOCTH JIBYX BBIPAKEHUI)

78 KBajgpaT CyMMBI U Pa3HOCTH HECKOJBKHUX BBIPAKEHUI

79 Ky6 cymMMBbI 1 Ky0 pa3HOCTH IBYX BBIPQKECHUM

80 Pa3HoCTh KBa/IpaToOB ABYX BBIPAXKCHUI

81 Pemenue ynpaxuenuii mo reme «Pa3HOCTh KBaJpaTOB JBYX
BBIPAKCHUIN

82 CymMa u pa3HOCTb KYOOB JIBYX BbIpaKE€HUI

83 CymMa u pa3HOCTh N-X CTENeHeH

84 Pemenue ynpaxuenuii no teme «©@opmyibl COKpaIEHHOTO
YMHOKEHUS

85 ITpumenenue Gopmyn COKpaIEHHOTO YMHOXKEHHUS IS
YTIPOLIEHUSI BEIYUCIIEHUH

86 ITpumenenue GopMyn COKpaIEHHOTO YMHOXEHUS JJIs
peleHus ypaBHeHUH

g7 Pemenue 3ananuii no reme «llpumenenue popmyn
COKPALIEHHOIO YMHOXEHUS»

88 Pemenue 3a1a4 NOBBIIEHHOH CII0KHOCTH




O606uienne marepuaia o reme: «®opmysbi

89
COKPAIIEHHOTO YMHOKEHHSD)

90 KonTpomasHas padora o teme: "@opmMyibl COKPAIEHHOTO
YMHOYKECHHUSD)

91 JlenumocTsb nenbix uncen. CoiictBa genumoctu. [Tpusnaku
nenuMoctu Ha 2,4, 8,5,3,6,9, 10, 11

92 [Ipocteie u coctaBHble uncaa. OCHOBHas TeOpeMa
apu(pMETUKH.

93 Pemrenue 3a1a4 Ha AETMMOCTD

94 UErHble 1 HEYETHBIE Ynca

95 [Tpu3HaKH IETUMOCTH CYMMBI M TTPOU3BEICHUS TIEITBIX
YHCeN ITPH PEIICHUN 337134
Henenune ¢ ocrarkoM. HanbGompminii o0yl qeanuTens U

96 HauMEHbIIIee 00IIIee KPaTHOE IBYX YHCENI. AJITOPUTM
EBxiuna.

97 CrnosxeHre ¥ BBIYUTAHUE OCTATKOB. Y MHOKEHUE OCTATKOB

98 CpaBHEHUS LEJIBbIX YUCEII 110 MOYJII0 HATYPaJIbHOIO YHCIIA

99 Pemenue ynpaxxnenuii o teme «JleseHue ¢ octaTkoM»

100 KonTposnpHast padota o teme «Hucia u BBIYMCICHHUS.
JIeTuMOCTBh»

101 [IpsiMast mpoNOPIIMOHATBHOCTD U €€ TpaduK

102 Pemenue 3ana4 no teme «lIpsimas mponopuuoHanbHOCTb U
ee rpaduk»

103 JIuneitnas QyHkuus, e€ cBoiictBa. I'paduk nuHeHOM!
GbyHKITIN

104 Pemenue 3a1a4 no teme «JIuneitHas GyHKIuA»

105 OCHOBHOE CBOWCTBO JIMHEHHOM (YHKIIUH

106 JIuneiinas QyHKIMA, TpaduK KOTOPOH MPOXOAUT Yepe3 IBe
3aJJaHHbIE TOYKU

107 B3aumMHoe pacroioskeHue rpauKkoB TUHEHHBIX (YHKIIHHA




108 JIunelinbie GYHKIIUH C TapaMeTpaMu 1

109 Oyukius Y = | X |, ee cBoWcTBa U rpaduK 1

110 Pelrenre mpakTHYECKUX 33719 1

111 KycouHo-nuHelHbIe yHKIUH 1

112 Pemenne mpakTUIeCKuX 3a/1a9 1

113 O060011eH1e N3y4eHHOTO MaTepuana o reme: «OyHKIuH. 1
JluneiHast QyHKIUS»

114 KontponbHas padota no teme: «Dynkiuu. JInaeiHas 1
hyHKITHS

115 JIuneitHoe ypaBHEHHE C JBYMS [IEPEMEHHBIMU

116 I'paduk nuHEtHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU 1

117 [ToHsATHE CHCTEMBI IMHEHHBIX ypaBHEHHIM

118 I'paduaeckuit MeTo 1 pereHus: CUCTEMBI IMHEHHBIX 1
YpaBHEHUH C ABYMS IEPEMEHHBIMU

119 Merton cnokeHust 17151 PENICHHUS] CUCTEM JIMHEHHBIX 1
YpaBHEHUH

120 Pemenue cuctemM TMHEUHBIX YPAaBHEHUM METOJAOM 1
CIIOKEHHS

121 MeTo1 TOICTAHOBKH JIJIS1 PELICHUS CUCTEM JIMHEHHBIX 1
ypaBHEHUH

122 Pemenne cucreM JIMHEWHBIX YpaBHEHUH METOAOM 1
MOJCTaHOBKH

123 Pemenue 3aaa4 mpu MOMOIIH CUCTEM JIMHEHHBIX 1
ypaBHEHUH: 3a/1aun Ha JBUKECHUE

124 Pemenue 3aaa4 mpu MOMOIIHM CUCTEM JIMHEHHBIX 1
ypaBHEHUH: 3a/1lau Ha PacTBOPbI, CMECH U CILJIABbI

125 Perenne npuknagHeix 3a1a4 1

126 Pemenune mpumepoB u 3aaa4 1o TeMe «CHCTeMBI JIMHEHHBIX 1

YPaBHEHUIN»




127 O0600611eHre N3y4eHHOTO MaTepuana no teme: «Crucrema 1
JIMHEWHBIX YPABHEHUN»

128 KonTpomasHas padora no teme: "CrucreMma JTHHEHHBIX 1
ypaBHeHuUi"

129 [ToBTOpEHNE OCHOBHBIX NOHATHI U METOAOB Kypca 7 1
Kjacca, 0000IeHre 3HAHU I

130 [ToaroToBKa K HTOTOBOM KOHTPOJIbHOW paboTe

131 Hrorosast KOHTpOJIbHAs paboTa

132 [ToBTOpenue. @yHKIMK: KOOPAUHATHI U TPpaUKH. 1
Jluneiinas QyHKIMS

133 [ToBTOpenue. BeipaxkeHnus ¢ nepeMeHHbIME. CTENeHb. 1

134 [ToBTOopenue. OHOUIEHB U MHOTOWIEHBI. DOPMYIIbI 1

COKPAIIEHHOT'O YMHOXEHHSI

135 [ToBTOpEeHME. YpaBHEHUS U CUCTEMbI YPaBHCHUM: 1
JIuneitnbie ypaBHeHUs. CHCTEMBI JIMHEHHBIX YPaBHEHUM

136 [ToBTopenue. Yucna u BerurciaeHus. Jlemumocts 1

OBIIEE KOJIMYECTBO YACOB II10 IIPOTPAMME 136




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

e [O.H Maxapviues, H.I. Munorwxk, K.U. Hewrkos, C.b. Cysoposa. Anredpa.7 kinacc
: yaeOHUK 17151 001eo0pa3oBarenbHbIX yapexacauii — M. : [IpocBemienue, 2017

o /lyonuyein FO. Il. Anrebpa, 7 xin.:. temarmueckue Ttectbl/ HO.I1. JlymHunbrH,
B.JI.Kponrays — M.: [Ipocsemienue, 2011

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

o JKoxoe B.H. Ypoxu anreOpel B7 kiacce: kHura s yuutens / XKoxo B.U.,
Kpaiinesa JI.b —M. : IIpocsemienue, 2011

e 3gasuu JI.M. Anrebpa. [lunaktudeckue marepuansl. 7 kinacc / JI.B. 3BaBuy, JI.B.
Kysnenona, C.b. CyBopoBa. — 17-¢ u3a. — M. : IIpocBemenue, 2012

o JKypasnes C.I. KoOHTpOJNbHBIE M CaMOCTOSTEIbHBIE pPAbOTBI MO anredpe u
reomerpun: 7 kiracc / C.I'. XKypasnes, C.A. U3otoBa, C.B. Kupeepa. — 2-¢ u3n., nmepepad. u
ot — M. : U3pateabpcTtBO «OK3amen», 2016

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

» Cupuyc.miatdopma

* OtkpsITas 1mkoia https://2035school.ru/

» Mos mkosa https://myschool.edu.ru/

* Pemry BITP https://math7-vpr.sdamgia.ru/
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